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[IporpamMmma mo ¢u3uke Ha ypOBHE OCHOBHOIO OOIlET0 OOpa3oBaHHsS COCTaBJIICHA Ha
OCHOBE TOJIOKEHUN M TpeOOBaHUN K pe3yjbTaTaM OCBOCHHUs Ha 0a30BOM YPOBHE OCHOBHOU
oOpazoBaTebHOM mporpammbl, mnpenactaBieHHeix B PI'OC OO0, a Takke ¢ ydyé€ToMm
denepanbHOil paboueld mporpaMmbl BocnuTaHus W KoHmenmww mnpenomaBaHus ydeOHOTO
npeamera «DOusukar.

Ha u3yuenue ¢usuku (6a30BbIi ypOBEHBL) Ha YPOBHE OCHOBHOI'O 0OIIETO 0Opa3oBaHMUs
orBoauTcs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B Heneno), B 8§ kiacce — 68 yacoB (2
yaca B Hememwo), B 9 kmacce — 102 waca (3 yWaca B  HEHENIO).

1. COAEP KAHUME YYEBHOI'O ITIPEJMETA
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Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®dusuka — HayKa o mpupoe. SBineHus npupoapl. GU3NUecKue SIBICHUS: MEXaHUUYECKHUE,
TEIUIOBBIC, DJICKTPUUECKHUE, MATHUTHBIE, CBETOBBIC, 3BYKOBHIC.

dusnueckne BenuuuHbL. M3Mepenne ¢usnyeckux BeaudnH. Duzndeckue MpuOOpPHI.
[TorpemHocTs u3MepeHuil. MexayHapoaHasi cCucTemMa eIMHUII.

Kak ¢usuka u apyrue ecrecTBEHHbIE HayKH M3y4aroT nmpupoay. EcrecTBeHHO-HAYUHBIH
METOJ TO3HAHWs: HaOJIOJICHUE, IMOCTAaHOBKAa HAYYHOT'O BOIPOCA, BBIJIBHKEHUE THIIOTE3,
HKCIIEPUMEHT 10 TPOBEpPKE THUIOTe3, OO0BsicHeHHWe HabmogaeMoro sBieHus. OnucaHue
(bu3nUecKuX SBJIEHUN C TOMOIIBIO MOJIEEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBBIE, IJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usnueckue NpuOOpHI U MpoIeaypa NPSIMbIX U3MEPEHUN aHAIOTOBBIM U IU(GPOBBIM

pudopoMm.

Jlabopamopnuie pabomot u onvimeot.

1. OmpeneneHue 1EHbI IeTIEHUs IIKaJIbl U3MEPUTEIHLHOTO Mpubdopa.

2. M3MepeHue pacCTOSTHUM.

3. H3mepenne o0bEMA )KUIKOCTH U TBEPAOTO TeENA.

4. OmpezneneHue pa3MepoB MaJIbIX TEJL.

5. M3mepeHne Temmneparypbl OpPU IOMOIIM KUJIKOCTHOTO TEPMOMETPA M JAaTyuMKa

TEMIIEPATYPBL.
6. IIpoBenenue wuccienoBaHus MO NPOBEPKE TUIOTE3bI: JAJBbHOCTh MOJIETA LIAPHKA,
MyIIEHHOTO TOPU30HTAIBHO, TeM OOJIbIIE, YeM OOJIbIIE BHICOTA MTyCKa.

Paznen 2. IlepBoHavajibHbIe CBeAeHHSI 0 CTPOEHUH BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJbl, MX pa3Mepbl. ONbITbL, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBr>keHne yactull BenlecTBa. CBsI3b CKOPOCTH JABMKEHHSI YACTUIl C TEMIEPaTypoil.
BpoynoBckoe aBwxkenue, auddysus. BaumomeicTBUe 4YacTHIl BEIECTBA: MPUTSHKEHHUE U
OTTAJIKMBaHHUE.

ArperaTHble COCTOSIHHMSI BEIIECTBA: CTPOCHUE Ta30B, JKUJAKOCTEHW U  TBEPABIX
(kpucTtaminueckux) Teda. B3auMocBs3b MeXAy CBOMCTBAMM BEUIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJSIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHHUI
BO/IBI.



Hemoncmpayuu.

1. HabGmonenune OpOyHOBCKOIO IBUKEHHUS.

2. Habmonenue auddysuu.

3. HaOmroneHue siBieHU#, OOBACHSIONUXCS MPUTSKEHUEM WA OTTAIKUBAHUEM YaCTHUIL

BEIIIECTBA.
Jlabopamopnuie padomot u onvimot.
1. OreHka TUuaMeTpa aToMa METOJIOM PsJIOB (C UCIIOIb30BaHUEM (poTorpaduit).
2. OnbITHI IO HAOIOJEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKEHUS.
Paznen 3. /IBu:kenune u B3anMoaeiicTBUe TeJl.
Mexannyeckoe ABWXKEHUE. PaBHOMEpHOE M HepaBHOMEpHOE ABMKEHUE. CKOpPOCTb.
Cpennsig CKOPOCTb NPU HEPABHOMEPHOM JBH>KEHUH. Pacué€t myTH 1 BpEMEHU JIBUKEHMUSI.
SBrneHne WHEPIUU. 3aKOH HHEpHUU. B3auMojeicTBHe Tel Kak NpUYMHA H3MEHEHHS
CKOpOCTU JBWXEHHS Ted. Macca kak Mepa MHepTHoCcTH Tena. [ImoTtHocTh BemecTBa. CBS3b
IJIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B €IMHUIIE 00hEMA BEIIECTRA.
Cuna kak XxapakTepucTuka B3aumojeicTBusa Ten. Cuna ynpyroctd u 3akoH ['yka.
N3Mmepenne cuiibl ¢ MOMOINIBIO JUHAMOMETpA. fIBIEHUE TATOTEHUS W cuiia TsbkecTu. Cuia
TSOKECTH Ha Apyrux miaHerax. Bec tena. HeBecomocTs. CriokeHUE Cuil, HaApaBJICHHBIX IO
oaHoil mpsimoi. PaBHogeiicTByromas cui. Cuna TpeHus. TpeHHE CKOJIBXKEHHS U TPEHUE
nokosi. TpeHue B pupoie U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MeXaHUYECKOTO JBUKEHUS Tea.
2. H3MepeHHe CKOpPOCTH MPSAMOJIUHENHOTO JBHKECHHUS.
3. HaGmrogenue siBjeHUst MHEPIIUH.
4. HabOnroneHve U3MEHEHHS CKOPOCTH IIPH B3aUMOJICHCTBHUH TEJL.
5. CpaBHEHHME Macc M0 B3aUMOJEHCTBUIO TET.
6. Cllo)keHue CUJI, HalpaBJICHHBIX 110 OJTHOM MPSIMOM.
Jlabopamopnuie pabomot u onvimeot.
1. OmpeneneHue CKOPOCTU PABHOMEPHOTO JABMKEHHs (IIapUKa B JKUJIKOCTH, MOJEIU
AIEKTPUUECKOTO0 aBTOMOOWIISI M TaK Jiajee).

2. OmpenenieHre CPEeIHEN CKOPOCTHU CKOJILKEHUS OpycKa WM IIapUKa MO HAKJIOHHOMU
IJTIOCKOCTH.
OrnpeneneHue MIOTHOCTH TBEPIOTO TENA.

4. OmbBITHI, TEMOHCTPHUPYIOIIHE 3aBUCUMOCTh PACTsDKeHUS (Iedopmariuu) npyKUHBI OT
MPUIIOKEHHOU CHUJIBI.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHS CKOJILKEHUSI OT Beca Teja U
XapakTepa CONPUKACAIOIIMXCS MOBEPXHOCTEM.

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.

HaBnenue. CnocoObl YMEHBIIEHUSI U YyBEJIMYECHHS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJICHUSI raza oTr o0bEéMa, Temmeparypbl. llepenaua naBiieHHs] TBEPIABIMU
TeJIaMH, KUJIKOCTAMHU M ra3amu. 3akoH llackans. [IlHeBMaTmyeckue MamumHbl. 3aBUCUMOCTH
JABIICHUSI JKUJIKOCTU OT riayOuHsbl. ['mapocrarnueckuil mapagokc. CooOlarmmecs: CoCyabl.
I'mppaBnrueckre MEXaHU3MBL.



Atmocdepa 3emun U atMochepHoe napiieHue. [IpuunHbl CyIeCTBOBaHUS BO3YIIHOM
o6onouku 3emau. Onwit Toppuuennu. M3mepenune atMochepHOro AaBieHUs. 3aBUCUMOCTD
aTMOC(EPHOTO JaBJIIEHHUS OT BBICOTBI HaJ ypoBHeM Mops. Ilpubopsl s wu3MepeHus
aTMOC(EpHOro JIaBJICHHUS.

JlelicTBUEe JKMAKOCTM M Ta3a Ha IIOIPYKEHHOE B HUX Tejo. BrlTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxonnaBanue.

Jemoncmpayuu.
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3aBUCHMOCTD JIABJICHUS ra3a OT TEMIIEPATYPHI.

Ilepenaya naBiaeHUs JKUIKOCTBIO U Ta30M.

Coobmiatomuecst COCyIbl.

I'mppasinueckuii npecc.

[IposiBnenue neicTBus aTMOCPEPHOTO TaBICHUS.

3aBUCUMOCTb BBITAJKUBAIOLIEH CHUJIBI OT OOBEMA MOTrpYyKEHHOW 4YacTH Tela H
IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUIIbI BECY BBITECHEHHON KUJIKOCTH.

VYcnoBue 1uiaBaHWs TeJ: IUIABAHUE WM TOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOUIEHHUS MNIOTHOCTEN TENA U KUIKOCTH.

Jlabopamopnuie padbomut u onvimot.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa MOTPYKEHHON B KUJIKOCTh
YacTH Tea.

OrnpeneneHue BBITAJKUBAIOIIEH CHIbI, JCWUCTBYIOIICH Ha TeJO, MOTPYKEHHOE B
KUJIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAJIKHUBAIOIICH CHUJIbI, JEHCTBYIOIIEH Ha TEJIO B
JKUJIKOCTH, OT MaccChl Tea.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIECH CUJIbI, IEHUCTBYIOIIEH Ha
TEJO0 B )KUIAKOCTH, OT 00BEMA MOTPYKEHHOM B KUIKOCTh YaCTH TeJla U OT IUIOTHOCTH
JKUJIKOCTH.

KonctpynpoBanue apeoMeTpa WM KOHCTPYMPOBAHHUE JIOJKA M ONpPEACICHUE €€
rPy30II0IbEMHOCTH.

Paznen 5. PaGora u MoliHOCTb. JDHeprus.

Mexanndeckasi pabota. MOIITHOCTb.

[IpocThie MexXaHU3MBI: pbIYar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio paBHOBeCHs
priuara. [IprimMeHeHne npaBuiia paBHOBECHS pblyara K OJIOKY. «30JI0TO€ MPABHUIIO» MEXaHHKHU.
KIIJ] mpocThix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. KuHetndeckas W TOTCHIUAbHas 3Heprus. [IpeBpamenue

OJTHOTO BHJIa MEXaHMYECKOW IHEPIUHU B IPYroi. 3aKOH COXpPAHEHUs SHEPTUU B MEXaHUKE.
JHemoncmpayuu.

1.

[IprMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimeot.

1.

Onpenenenue pabOThl CWIbl TPEHHS TPU PABHOMEPHOM JABMIKEHUM Teja IO
TOPU30HTAIIBHOM ITOBEPXHOCTH.

HccnenoBanne yclioBui paBHOBECHS pblyara.

N3mepenne KII/] HakIOHHOM ITOCKOCTH.

N3ydeHne 3akoHa COXpaHEHHS] MEXAHUYECKON SHEPIUN.
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Pa3znen 6. TensioBble siBJI€HMS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKOW TEOPUHU CTPOCHMSI BEIIECTBA.
Macca u pasMepbl aTOMOB U MOJEKYJI. ONBITHI, MOATBEPKAAIOIINE OCHOBHBIE MOJOKECHUSA
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mogenu TBEPIOTO, KUJIKOTO U ra3000pa3HOro COCTOSHUMN BemlecTBa. Kpucraminyeckue
u amopdubie Tena. OObsICHEHUE CBOWCTB Tra3oB, >KMAKOCTEH M TBEPABIX TEA HAa OCHOBE
MOJIO)KEHUW MOJICKYJISIPHO--KMHETUUECKOM Teopuu. CMauuMBaHWE W KANWJUISIPHBIC SIBICHUA.
TennoBoe paclIMpeHue U CHKaTue.

Temnepatypa. CBA3b TeMmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHHS YaCTHII.
Buytpennsisi sHeprus. CriocoObl HW3MEHEHUSI BHYTPEHHEH OHEpPruu: Temionepeaaya u
coBepleHue padboTel. Buibl Temonepenaun: TeIIONPOBOAHOCTh, KOHBEKIIUS, U3TyUYCHHE.

KoanuecTBo TemaoTel. YenbHas TEINIOEMKOCTh BEIIECTBA. TemIO0OOMEH M TEILUIOBOE
paBHOBecue. YpaBHEHUE TeIUIoBOro OanaHca. [ImaBneHue u oTBepJeBaHNE KPUCTATITUYECKUX
BEIIECTB. YJIENIbHAS TerioTa IuiaBieHus. [lapooOpa3zoBanue u kKoHjaeHcaius. VcmapeHwue.
Kunenue. YnenbHas Tteriora mnapooOpa3oBaHUs. 3aBUCHMOCTh TeMIIEPATypbl KUIICHHS OT
aTMOC(EpHOTO JIaBJICHHUS.

BnaxHocTbs Bo3yxa.

DHeprus TomIuBa. Y AelbHas TEIJIOTa CTOpPaHMUS.

[Tpunnuner padotel TernoBeix aurateneit KIIJ TemmoBoro npurarens. TemnoBsie
JIBUTATEIIN U 3allATa OKPYKAIOIIEH CPELBI.

3aKOH COXpaHEHUS U MPEBPALICHUS SHEPTUM B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

Ha6mronenne OpoyHOBCKOTO IBUKEHUS.
Hab6monenne nuddysun.
HaGmonenue siBjeHU cMaYrBaHUS U KAl PHBIX SBICHUH.
HaGmronenne TemioBoro pacmmpeHus Tel.
N3meneHne naBieHus raza mpyu U3MEHEHUH 00bEMa U HarpeBaHUK WIIH OXJIXKICHHH.
[IpaBuita u3MepeHust TeMIEpaTypshl.
Bunbr Terionepenaun.
OxJtakJIcHUE TIPH COBEPIICHUH PaOOTHI.
HarpeBanwne npu coBepiieHn paboThl BHEITHUMH CHIIAMHU.
. CpaBHEeHUE TEMIOEMKOCTEN pa3TMYHbIX BEIIECTB.
. HaOmronenue xkumenus.
. HabmoneHne mocTossHCTBa TeMIIEpaTyphl TIPH TIaBICHUU.
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13. Mogenu TEIIOBBIX ABATATEICH.

Jlabopamopnuie padbomot u onvimot.

1. OnbITEI O OOHAPYKEHUIO ACHCTBUSA CHUIJI MOJIEKYJIIPHOTO TTPUTSKEHUS.

2. OmpITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WITH caxapa.

3. OnpITHI 110 HAOJIOACHUIO TETUIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U TBEPBIX TEI.

4. OmpeneneHue naBiICHUs BO3AyXa B Oa/UIOHE IIIPHIIA.

5. OmpITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBJICHHS BO3JyXa OT €ro o0béMa u
HarpeBaHUs WM OXJIAXKICHHUS.



6. IlpoBepka ruUMOTE3bl JUHEWHOW 3aBUCUMOCTH [IJIMHBI CTOJOMKAa KUIKOCTH B
TEPMOMETPUYECKON TPYyOKE OT TeMIepaTyphl.

7. HaOnroneHue u3MeHeHUs] BHYTPEHHEH HEPruu Teja B pe3yibTaTe TeIulonepenadu u
pabOThI BHEIIIHUX CHIL.

8. HccnenoBanue sBIeHUS TEIJI000OMEHA MPU CMENTMBAHUY XOJIOHOM U TOpsiuei BOJIBI.
OmpeneneHne KOJMWYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOM TIPU TEMIOOOMEHE C
HarpeTbiM METAJUTMYECKUM LIUIUHIPOM.

10. OnpeneneHne yAenbHON TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca UCapeHusl.

12. OnpeneneHre OTHOCUTENBHOM BIAXXHOCTH BO3/1yXa.

13. OnpeneneHue yenbHON TeIUIOTHI MJIaBJICHUS JIbJa.

Pazgen 7. JinekTpuyecKkre ¥ MATHUTHBIE SIBJICHUS.

DnekTpusanus Ten. [Ba poja snekTpuueckux 3apsaaoB. BzanmopaelcTBue 3apsiKEHHBIX

Ten. 3akoH KynoHa (3aBUCMMOCTb CHJIbI B3aMMOJICUCTBUS 3apsKEHHBIX TEI OT BEJIMYUHBI
3apsiIOB M PACCTOSIHUSI MEXKTY TEJIaMH ).

DnekTpuueckoe noJie. Hanpsik€HHOCTH 3JIEKTPUUYECKOro noJjst. [IpuHuun cyneprno3uium
AIEKTPUYECKUX MOJIEH (HA KAYECTBEHHOM YPOBHE).

Hocutenu snekTpuyecKux 3apsjaoB. DJIEMEHTAPHBINA 3JIEKTpUUecKuil 3apsa. CTpoeHue
atoMma. [IpoBOIHUKY U JUAJIEKTPUKHU. 3aKOH COXPAHEHUS JICKTPUUECKOTO 3apsiia.

DNEeKTpUYECKUA TOK. YCIOBHS CYIIECTBOBAHMS JIIEKTPUYECKOro ToKa. MCTOYHMKH
MOCTOSIHHOTO TOKa. J[eMCTBUS 3JEKTPUUECKOr0 TOKa (TEIIOBOE, XUMUYECKOE, MAarHUTHOE).
DNEeKTpUYECKU TOK B )KHIKOCTSAX U ra3ax.

Onektpuueckas nenb. Cuiia Toka. OnekTpuyeckoe HamnpsbkeHue. ColnpoTHBIEHUE
IPOBOJIHUKA. YJEIbHOE CONPOTUBIECHHE BemiecTBa. 3akoH Owma i ydacTKa LEMH.
[TocnenoBaTenpHOE U ApaIENbHOE COEAUHEHHUE TPOBOJHUKOB.

PaGota m MoOmHOCTH anekTpuueckoro Toka. 3akoH Jlxoyns—Jlenna. DnekTpuyeckue
[IENU ¥ OTPEOUTENH AIIeKTpUIecKoii sHeprun B ObiTy. KopoTkoe 3ambikaHue.

IToctossHHBIE MarHuThHL. B3auMoAelCTBHE IOCTOSHHBIX MarHuTOB. MarHuTHoOe mOJIE.
MaruauTtHoe noje 3eMJIM U €ro 3HaueHHe ISl ku3Hu Ha 3emuie. OnbIT Dpcrena. MarHutHoe
[OJIE DJJEKTPUYECKOro ToKa. I[IprMeHeHWe »IeKTpOMAarHuTOB B TEXHUKE. [lelicTBue
MarHdTHOTO TIOJi1 Ha TMPOBOJAHUK C TOKOM. OJEKTPOJABUTaTelb IOCTOSIHHOTO TOKA.
Hcnonb3oBanue 3JIEKTPOABUATATENIEN B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Oneitet  @apagnes. SBieHwe d3aeKTpoMarHWTHOM wuHAYKuuU. I[lpaBuno Jlenma.
Onextporenepatop. CrmocoObl MOMYYEHUS SIEKTPUYECKON JHEPruu. DIEKTPOCTAHIIMU Ha
BO300HOBJIIEMBIX UICTOYHUKAX YHEPTUU.

JHemoncmpayuu.

DJeKTpu3alus Te.

JIBa poJia 3JIEKTPUYECKUX 3apsI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.

DIIEKTPOCTATHYECKAS] MHTYKIUA.

3aKOH COXpPaHEHUS IICKTPUUECKUX 3apSO0B.

[IpoBOIHMKH U AUPIEKTPUKH.

MoaenupoBaHue CHUIIOBBIX JIMHUM JEKTPUYECKOTO MOJIS.

© N o vk~ WD RE

M cTOYHUKH TTOCTOIHHOTO TOKA.



9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

JIeHlcTBUA 3IIEKTPUUYECKOTO TOKA.

DIEKTPUUECKU TOK B JKHJIKOCTH.

["a30BbIl pa3psia.

N3mepenue cuibl TOKa aMIIEPMETPOM.

N3mepenune aneKTpuYecKoro HarpsyKEHHsI BOJIbTMETPOM.

PeocraTr u MarasuH cOnpoTUBICHUM.

B3aumopenicTBre NOCTOSIHHBIX MAarHUTOB.

MoaenupoBaHue HEBO3MOKHOCTH Pa3EICHUs ITOI0COB MarHuTa.
MopaennpoBaHUE MarHUTHBIX MOJIEW MOCTOSHHBIX MarHUTOB.
OmneIiT Opcrena.

MarHuTtHoOe 1oJsie ToKa. DJIEeKTPOMArHHUT.

JleficTBre MarHUTHOTO TOJIS1 HA TPOBOJIHUK C TOKOM.
DNEeKTpOJABUraTEb MOCTOSSHHOIO TOKA.

HccnenoBanue sBIEHUA dJIEKTPOMAarHUTHOW HHIYKIUU.

Omnbrtel @apajes.

3aBUCHMOCTb HANPABJIEHUS HHAYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BO3HUKHOBEHUS.
DNeKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomut u onvimot.
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18.
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OnpITHI IO HAOIIOJAEHUIO AIEKTPU3ALMU TEJ UHAYKIIMEH U MPU CONPUKOCHOBEHHUHU.
HccnenoBanue NeHCTBUS dJIEKTPUUYECKOTO NOJIS HAa TPOBOJHUKH U JUAIEKTPUKHU.
C6opka u poBepka pabOoThl NEKTPUUYECKON LIETTH OCTOSIHHOTO TOKa.

M3MepeHne 1 perylMpoBaHue CUJIbI TOKA.

M3MmepeHne 1 perylMpoBaHue HAIIPSKCHUS.

HccnenoBaHue 3aBUCHMOCTM  CWJIBI  TOKA, UAYHLIETO 4Yepe3 Ppe3UcTop, OT
COIPOTHBIICHUS PE3UCTOPA U HAIIPSDKEHHSI HA PE3UCTOPE.

OneIThl, JAEMOHCTPUPYIOIIHME  3aBUCUMOCTb  JJIEKTPUYECKOI'O  COIPOTHBIICHUS
IPOBOJAHHUKA OT €T0 JJIMHBI, IUIOIIAN [TONEPEYHOTO CEYEHHUS U MaTepHala.

IIpoBepka mpaBuiIa CIIOKEHUS HANPSDKEHUN IIPU IOCJIEI0BATEIBHOM COECIMHEHHU
JIByX PE3UCTOPOB.

[IpoBepka nmpaBuiia Juisl CUIIBI TOKA IPY NAPAIJIETIBHOM COEAMHEHUH PE3UCTOPOB.
Omnpenenenne pabOThI IEKTPUUECKOTO TOKA, UIYILIETO Yepe3 PEe3UCTOP.
OmnpeneneHne MOIHOCTY 3JIEKTPUYECKOIO TOKA, BBIAEIIIEMON HA PE3UCTOPE.
NcenenoBanne 3aBUCUMOCTH CWIIBI TOKA, UAYIIErO YEpe3 JAMIIOUYKY, OT HaIPSKECHHUs
Ha HEH.

Onpenenenue KIIJ[ narpeBatens.

HccnenoBaHre MAarHUTHOTO B3aMMOJEHCTBHSI IOCTOSIHHBIX MarHUTOB.

WN3yyeHne MarHuTHOrO NOJIA IMOCTOSIHHBIX MAarHUTOB NIpPH HMX OOBEIMHEHHH H
pa3lieJICHNH.

HccenenoBanne neCTBUA dJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEIKY.

OnbIThI, TEMOHCTPUPYIOUINE 3aBUCUMOCTb CHJIBI B3aUMOJEHCTBUS KATYIIKH C TOKOM
Y MarHuTa OT CHJIbl TOKAa M HaIPaBJIEHUs TOKA B KaTYILKE.

N3ydeHne nercTBrUs MarHUTHOTO ITOJISI HA IPOBOJTHUK C TOKOM.

KoHcTpynpoBaHue u n3ydeHue padoThl JJIEKTPOABUTATEIS.

N3mepenune KIII 351eKTpoABUTaTeIbHOM YCTAHOBKH.



21. OOeITEL O HCCICAOBAHUIO SBJICHUA 3H€KTpOMaFHHTHOfI HHAYKOWH: HUCCICIOBAHHC
W3MCHCHUM 3HAYCHUS U HaIpaBJICHUA WHAYKIIMOHHOI'O TOKA.

9 KITIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe aBuxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCHTEIBHOCTD
MEXaHUYECKOro JBMXKEHHs. PaBHOMEpHOe npsAMOJMHENHOE IBUXeHHEe. HepaBHoMepHOe
NpSAMOJIMHENHOE ABWKEeHHE. CpelHsis M MTHOBEHHAs CKOPOCTh Tejla IPU HEPABHOMEPHOM
JBH>KCHUU.

VYckopenue. PaBHOyckopeHHOE mpsMoiinHEiHOe JBrkeHue. CB0OOIHOE TajcHUE.
OmnbiTel ["anunes.

PaBHOMepHOE NBHKEHUE 1O OKPYKHOCTH. Ilepuoa u yactora obpaienus. Jluneitnas u
yIa0Basg CKOpOCTU. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHE.

ITepseiit 3akoH HeroTona. Bropon 3akoH HerotoHa. Tperuit 3akon Herorona. [Ipuniuun
CyNEpHO3ULIUH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: CUjla TPEHUSI CKOJIbKEHHUS, Cujia TPEHUs
MOKOS1, IPYTUE BUJIBI TPEHUSI.

Cuna TSDKECTM M 3aKOH BCEMHPHOIO TSTOTEHHUS. YCKOpPEHHE CBOOOJHOIO MajeHUS.
JlBrxenne maHer Bokpyr Connma. IlepBas kocMuueckas ckopocTe. HeBecoMmocTs u
Ieperpys3KHu.

PaBHOBecue MarepualibHOW TOYKH. AOCOMIOTHO TBEpHoe Teno. PaBHOBecue TBEPIOTO
TeJla ¢ 3aKPEIUIEHHON OChIO BpaleHus. MoMeHT cuibl. LIeHTp TskecTu.

Nmnynee Tena. M3Menenne umnyibca. UMIynbe cuibl. 3aKOH COXpPAHEHUSI UMITYJIbCA.
PeaktuBHOE 1BHXKEHUE.

Mexanndeckasi pabota U MOIIHOCTh. PaboTa cun TshKecTH, ynpyroctu, TpeHusi. CBs3b
sHeprun u pabotel. [loTeHIManbHAs HPHEPrUs Tena, MOAHSATOrO HaJ MOBEPXHOCTHIO 3EMIIH.
[ToreHumanbHass »Heprus cxarod npyxuHbl. KuHernueckas »sHeprus. Teopema o
KMHETUYECKOM SHEPTUH. 3aKOH COXPAHEHUSI MEXaHUUYECKOW SHEPTUH.

Jemoncmpayuu.

1. HaOnropeHne MeXaHMYECKOTO JABMKEHUS TeJla OTHOCUTENIBHO Pa3HbIX TeNl OTCUETA.

2. CpaBHeHME IIyT€W M TPACKTOPUI JBHUKEHHS OJHOIO M TOrO € TeJa OTHOCHTEIBHO
pa3HBIX TEJI OTCYETA.

N3mepenne CKOpoCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHMUS.

HccenenoBanne Npu3HaKOB PABHOYCKOPEHHOTO JIBUKCHMUS.

Habmronenue 1BuKeHMs Tea Mo OKPY>KHOCTH.

HaGmionenne MexaHMYECKUX SBICHHUM, TNPOUCXONAIIMX B CHCTEME OTCYETA
«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JIB)KEHUH OTHOCUTEIBHO KaOMHEeTa
Gu3MKH.
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7. 3aBUCUMOCTb YCKOPEHHS TE€JIa OT MACCHI TeJla U JECUCTBYIOIIEH HA HETO CUJIBI.
8. HaOnronenue paBeHCTBA CUJI IPU B3AUMOACHCTBUU TEIl.

9. HM3meHeHue Beca Tejia PU YCKOPEHHOM JBH)KCHUMU.

10. [Tepenaya nmnyiibca npu B3aMMOAEHUCTBUU TEI.

11. [IpeoOpazoBaHus 3HEPTrUn NMPU B3aUMOJICUCTBUU TEN.

12. CoxpaHEHHE UMITYJIbCA IIPU HEYTIPYTOM B3aUMOJEHCTBHM.



13.
14.
15.
16.

CoxpaHeHue UMITyJIbCa IIPU a0COIIOTHO YIPYTrOM B3aUMOJEHCTBUU.

HaGmronenne peakTUBHOTO IBH)KECHHS.

CoxpaHeHre MEXaHUYECKOM SHEPIUH NPy CBOOOTHOM NaJCHUH.

CoxpaHeHne MEXaHUYECKOM YJHEPTUH NPH IBX)KEHUU TeNA MO JEUCTBUEM IIPYKUHBI.

Jlabopamophuie padomot u onvimot.

1.

10.

11.

KoHcTpyupoBanue Tpakra A pa3roHa M JaJbHEHUIIEro pPaBHOMEPHOTO JBHXKEHUS
[IapyuKa WIH TEJIEKKH.

Omnpenenenue cpeaHel CKOPOCTH CKONBXKEHHS Opycka WM ABMKEHHUS IIApUKa IO
HAaKJIOHHOM IIOCKOCTH.

OnpeneneHue yCKOpEeHHs Tejla MPU PAaBHOYCKOPEHHOM JBMKEHUHU IO HAKIOHHOU
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTUA MYTH OT BPEMEHHU IMPU PABHOYCKOPEHHOM JIBHXKEHHH
0e3 HaYaJIbHON CKOPOCTH.

[IpoBepka rumoTe3bl: €CIM MPU PABHOYCKOPEHHOM JIBIJKEHHM O€3 HadalbHOM
CKOPOCTM TMYTH OTHOCSTCS KaK psii HEUETHBIX 4YHUCEN, TO COOTBETCTBYIOLIWE
IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCHUMOCTU CHJIBI TPEHHUS CKOJBXKEHHS OT CHJIbl HOPMAaJIbHOIO
JaBJICHUS.

Onpenenenune korhGUIIEHTAa TPEHUSI CKOJIBKECHHUS.

Omnpenenenne KECTKOCTH MPYKUHBI.

Omnpenenenne pabOTHl CWJIBI TPEHUS IPU PaBHOMEPHOM JIBUKEHMHM Teja IO
TOPU30HTAIBHON ITOBEPXHOCTH.

Omnpenenenne paboThl CWIBI YNPYrOCTH NpU MOABEME Ipy3a C MCIOJIb30BAHUEM
HETOBM)KHOI'O U TIOJIBUKHOTO OJIOKOB.

N3yyeHune 3aK0Ha COXPAHEHUS SHEPTUH.

Pa3znen 9. MexannyecKkue KoJe0aHUSA U BOJIHBI.
Konebarensnoe asmkenne. OCHOBHBIE XapaKTEPUCTHUKU KOJICOAHMI: MEPHOJI, 4acTOTa,

aMIUIMTyJa. MareMaTUyecKuii W TMPYKUHHBIM MasTHUKHU. [IpeBpaieHne sHEpruvd npu
K0JIE0ATEIbHOM JIBUKEHUU.

3aryxaromue Koiebanus. BeiHyxaennbsie koiebanus. Pesonanc. Mexanudyeckre BOJTHBI.
CBoiicTBa MexaHWYeCKUX BOJH. lIpomonbHbie M monepedyHble BOJHBL. [[IMHA BOJHBI U
CKOpPOCTh €€ pacIpoCTpaHECHHUs. MexaHndeckne BOJHBI B TBEPAOM TEJIE, CEUCMUYECKHUE

BOJIHBI.

3ByK. ' poMKOCTh 3ByKa U BbicoTa ToHa. OTpakeHue 3ByKa. HPpa3ByK U yabTpa3ByK.
JHemoncmpayuu.

1
2
3
4.
5
6

HaGmronenne xoneGaHuii TEN MO IEUCTBUEM CHIIBI TSKECTH M CHITBI YIIPYTOCTH.
HaGmronenne xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGmronenne BIHYKICHHBIX KOJICOAHUN U Pe30HAHCA.

PacnpocTpanenne npooJibHbIX U MTONEPEYHBIX BOJH (Ha MOJAEIH).

HaGntoneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHN PE30HAHC.

Jlabopamopnuie padbomot u onvimeol.

1.
2.

OrnpeneneHue 4acTOTHI U MEpHUOJIa KOJIeOaHW MaTeMaTHYECKOTO MasSTHUKA.
Omnpenenenue 4acToThl U Nepruoaa KojaebaHuil Npy>KMHHOTO MasiITHUKA.



3. HccnenoBanue 3aBUCUMOCTU TMEpUOa KOJEOAHUN MOJBEIICHHOTO K HUTU Ipy3a OT
JUTUHBI HUTH.
4. WccnepoBaHue 3aBUCUMOCTH MEpUO/a KOJIeOaHUN MPY>KUHHOTO MasiTHUKA OT MAacChl
rpysa.
5. IlpoBepka HE3aBUCMMOCTU MEpHOJAa KoJeOaHWM Tpy3a, MOABEUICHHOTO K HUTH, OT
MAacChI Tpy3a.
6. ONBITHI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh MepHoJa KoJieOaHUM MPYKUHHOTO
MAasITHUKA OT MACChI TPy3a U KECTKOCTHU MPYKUHBI.
7. W3Mmepenue yckopeHusi CBOOOJHOTO MaIeHUS.
Paspgen 10. DiieKTpOMarHMTHOE 110JI€ ¥ YJIEKTPOMATHUTHbIE BOJHBI.
DJIEKTPOMAarHUTHOE TOJE. DJIEKTPOMArHUTHbIE BOJHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoiH. IlIkana »1EKTPOMArHUTHBIX BOJH. MCMOJMb30BaHME BJIEKTPOMArHUTHBIX BOJH IS
COTOBOM CBSI3U.
DJleKTpoMaruuTHas npupojia ceera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBOMCTBA JIECKTPOMAarHUTHBIX BOJIH.
2. BosiHOBBIE CBOMCTBA CBETA.
Jlabopamopnuie padbomut u onvimot.
1. MBydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TTIOMOIIIBI0 MOOMILHOTO TeNeoHa.
Pasznen 11. CBeToBbBIC IBICHUA.
JIyueBas mMozens cBera. Mctounuku cBeta. [IpsiMonmHelHOE pacrpoCTpaHEHHE CBETA.
3atmenusa Connua u JIynel. Otpaxenue ceta. [Inockoe 3epkano. 3aKOH OTpa)KEHUsl CBETA.
[Ipenomiienne cBerta. 3akoH mpenomiieHHs cBeTa. [lodHOe BHYTpEeHHEE OTpaKEHHE
cBera. Mcnonp30BaHKe MOJHOTO BHYTPEHHETO OTPAKEHHS B ONTUYECKUX CBETOBOAAX.
Jluaza. Xonm nydedt B nuH3e. Onrudeckas cucteMa QoTtoarmapara, MHUKPOCKONA M
Teneckona. ['na3 kak ontuyeckas cucteMa. bin3zopykocTs U JanbHO30PKOCTb.
Paznoxenune Oemoro cBeta B crekTp. Ombitel HploToHa. CnoskeHHe CHEKTpaIbHBIX
uBeToB. Jlucnepcus cpera.
Jemoncmpayuu.
[IpsAmMosHEHHOE pacIpOCTPaHEHHUE CBETA.
OTtpakeHue cBeTa.
[Tonyuenue n300pakeHHI B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBera.
OnTtryeckuil CBETOBO/I.
Xox nydeit B coOuparouie JInH3e.
XO0JI Tyder B pacCEenBAIOLIEH JIMH3E.
[TonyueHnue n300pakeHUI C TOMOILBIO JIUH3.
[Tpunuun neiictBusa gortoamnmnaparta, MUKPOCKOIA U TEIECKOIA.
10. Monens ri1asa.
11. Pa3noxxenue 6enoro cBeTa B CIEKTP.

W O N kA WN e

12. [lonmyueHnue 6e10r0 CBETA MPHU CIOKESHUHU CBETA Pa3HBIX IIBETOB.
Jlabopamopnuie padbomot u onvimeol.

1. HccnenoBanue 3aBUCUMOCTH yTjla OTPaXEHHUS CBETOBOTO JIy4ya OT yTIJia majeHusl.
2. V3ydeHue xapakTepUCTUK U300paKEHUs MPEIMETa B TUIOCKOM 3€pKaie.



3. HccnenoBaHue 3aBUCMMOCTH YTIJIa MPEJIOMIIEHHS CBETOBOIO Jyya OT yrja NaJeHus Ha
I'PAaHULIE «BO3TYX—CTEKIION.

[TonyueHnne n300pa>keHU C TOMOIIBIO COOUPAIOIIEH JTUH3HI.

Onpenenenue (OKyCHOr0O pacCTOSIHUSA U ONTHYECKON CHITbI COOMPAOIIEH JIMH3bI.
OnpITHI IO Pa3I0KEHHIO OEJIOT0 CBETA B CIEKTP.

OnpIThl MO BOCHPUATHIO LIBETA MPEAMETOB MPU HUX HAOIIOJEHUU 4Yepe3 IBETOBBIC
(UIBTPBHL.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omnsitel Pesepdopaa u minanerapHas mozenb atromMa. Mogens aroma bopa. Mcnyckanue u
norJyionieHue ceeta atoMoM. KBaHTsl. JIMHEWYaTbie CIEKTPBHI.

PanunoaktuBHOCTh. Anbda-, O6eTa- W ramma-uznydeHus. CTpoeHHUE aTOMHOIO sjpa.
Hyxnonnast monens atomuoro sigpa. W3oronbl. PampnoakTtuBHBIE mpeBpainenus. llepuon
noJiypacrnaja aTOMHBIX siIep.

SnepHble peakuuu. 3aKOHbI COXpPaHEHHUs 3apsSO0BOIO M MAacCOBOTO YHUCEI. DHEpPrus
CB3M aToMHBbIX sjep. CBs3b Macchl U 3Hepruu. Peakumu cuHTE3a W JI€NIEHUS SED.
Uctounnku sneprun CoJiHila U 3BE3].

N o ok

AnepHas sHepreTuka. JlelcTBUs palMOAKTUBHBIX U3JIYUYCHUI Ha KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

1. CHexTphl U3JIyUYEeHUS U MOTJIOIICHUS.

2. CrHekTpbl pa3JIMyHbIX Ia30B.

3. CnekTtp Bogopoa.

4. HaOmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTumka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Perucrpanus usiyuyeHus NpupoaHbIX MUHEPAJIOB U MMPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYCHUSI.

2. HccrnenoBanue TPEKOB: M3MEPEHHE SHEPrUU YACTHUIBI IO TOPMO3HOMY NyTH (IO

dboTorpadusam).

3. M3mepenwue paguoakTUBHOTO (PoHa.

IHoBTOPHUTEIBLHO-00001IAKO NI MOTY.Ib.

[ToBTOpUTENHHO--0000IIAIONINI MOy TpPEIHA3HAYeH JUIsl CHUCTEMAaTH3alMk U
00001IIeHnsT TPEIMETHOTO COJEPKaHUS W ONBITa JCSITENBbHOCTH, NPUOOPETEHHOTO TPHU
M3YYEHUH BCETO Kypca (DU3MKHU, a TaKXKe JUIsl MOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY
sK3aMeHy 1o Gu3HKe ISt 00yUJaIONUXCsl, BEIOPABIINX 3TOT YUCOHBIN MTPEAMET.

[Ipy wW3ydyeHMH [aHHOTO MOIYJIS PEATU3yKOTCS UM CUCTEMATU3UPYIOTCS  BHBI
JESTENHbHOCTH, HAa OCHOBE KOTOPBIX OOECIeUYMBACTCS JOCTIDKCHHE TMPEAMETHBIX U
MeTaIpeJIMETHBIX TIAHUPYEMBIX PE3yJIbTaTOB 00ydeHHs], (HOPMHUPYETCS €CTECTBEHHOHAYYHAs
rPaMOTHOCTh. OCBOCHHME HAy4YHBIX METOJOB HCCIEAOBAaHMS SIBICHUWA NPUPOJBI U TEXHUKH,
OBJIQJICHUE YMEHUSMU OOBSICHATH (PU3UYECKHUE SBJICHUS, MPUMEHSS IOJYyYEHHbIC 3HAHUS,
pelIarth 3a/1a4u, B TOM YHCJIE KAYECTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMIIHANBHO NESATEIBHOCTHBIM XapaKTep MaHHOIO pasjenia pealiu3yeTcs 3a CUET
TOT0, YTO O0YYAIONIUECS BBIMOJIHAIOT 3a1aHUsI, B KOTOPBIX UM TpeJjIaracTcs:

Ha OCHOBE TMOJYYEHHBIX 3HAHUN pacMo3HABaTh M HAYYHO OOBSACHATH (PU3HUECKUE
SIBJIEHUS B OKPYKAIOLIEH NPUPOJIE U TOBCETHEBHOM )KU3HMU;



MCII0JIb30BaTh HAYYHbIE METO/bI MCCIIEOBAaHUSA (PU3UUECKUX SBJICHUMN, B TOM YHCIIE IS
MPOBEPKU TUIIOTE3 U ITOTYYEHUS TEOPETUUECKUX BBIBOOB;
OOBSACHATh Hay4yHbIE OCHOBbI HauOOJIE€€ Ba)KHBIX IOCTH)KEHHM COBPEMEHHBIX TE€XHOJIOTHUH,
HaIIpUMep, MPAKTUYECKOI'0 MCIIOJB30BAaHUS DPA3JIMYHBIX UCTOYHUKOB JHEPrMM Ha OCHOBE
3aKOHa IIPEBPAILCHUS U COXPAHEHNS BCEX U3BECTHBIX BUIOB DHEPIHUU.
2. IJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IPEIMETA

N3yyenue @u3MKM Ha YpOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs HANPABICHO Ha

JOCTH)KEHUE JTUYHOCTHBIX, METANPEIMETHBIX U IPEAMETHBIX 00Pa30BaTEIbHBIX PE3YIHTATOB.

B pesynbrate usyueHus (QPU3NMKM Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS Yy
oOyyaroierocst 0ynyt chopMUpOBaHbI CIAEAYIONINE TUYHOCTHBIC PE3YyJIbTAThl B YACTHU:

e 1) MATPHMOTHYECKOr0 BOCIIMTAHUSA:

e — TIPOSIBICHHEC WHTEpPECa K HUCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHHCKOM
bu3nYecKol HAyKH;

e — IIEHHOCTHOE OTHOIIICHHE K JOCTHXKCHUSIM POCCUMCKUX YUEHBIX--(DU3UKOB;

e 2) rpa’kKIaHCKOI0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e — TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXIECHHH OOIICCTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYESCKUM MTPUMEHEHUEM JOCTHKCHUN (DU3UKU;

e — OCO3HAHHE BAXXHOCTH MOPAJIbHO--dTUYECKUX MPUHITUIIOB B JICATEIIBHOCTH YUEHOTO;

e 3)3CTeTHYECKOr0 BOCIIMTAHUSA:

e — BOCHPHSITHE ICTETUUYECKUX KaueCTB (PU3UUYECKON HAyKH: €€ TAPMOHUYHOT'O TTOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHUA:

e — OCO3HaHHE LIEHHOCTH (PU3MYECKOM HAYKU KaK MOIIHOIO MHCTPYMEHTAa MO3HAHUS MUpAa,
OCHOBBI Pa3BUTHS TEXHOJOT U, BAXKHEUIIICH COCTABIISIIOIIEN KYJIbTYPHI;

e — pa3BUTHE HAYYHOU JIF0OO03HATENFHOCTH, MHTEPECA K UCCIIEA0BATENBCKON NeATEIHHOCTH;

e 5) popmupoBaHusi KyJbTYPbI 3/10POBbSI M1 IMOLMOHAIBHOT0 0JIATONOJIYYHSI:

e — OCO3HaHHE IIEHHOCTH Oe30macHOro obpa3a >KM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MUpE, BXHOCTH TMpaBUJ OE30MaCHOTO IMOBEJACHUS Ha TpaHCIOPTE, HAa JOporax, ¢
AIEKTPUUECKUM U TETIOBBIM 000OPYIOBAHUEM B JJOMAIITHUX YCIOBHSIX;

e — chOpMHPOBAHHOCTH HABBIKA peIeKCUH, TPU3HAHKUE CBOETO MPpaBa Ha OMIMOKY M TAKOTO
e MpaBa y JAPYyroro 4ejioBeKa;

e 6) TPyZ0BOI0 BOCIIMTAHMS:

e — AKTMBHOE YYacTHE B PEIICHUH MPAKTHUUECKUX 3a/1a4 (B paMKaX CeMbU, 00pa30BaTelIbHOM
OpraHu3aluu, Tropoja, Kpas) TEXHOJOTMYECKOW U COLUMAIbHOM HaNpaBICHHOCTH,
TPEOYIOIIMX B TOM YHCIIC U (PU3HUCCKUX 3HAHUM;

e — MHTEPEC K MPAKTUIECKOMY H3YUYCHUIO TIPOo(deccHii, CBI3aHHBIX ¢ (DU3UKOMH;

e 7)3K0JOrHYE€CKOr0 BOCIIUTAHUSA:

e — OpHEHTalMs Ha NPUMEHEHHE (PU3MYECKUX 3HAHUWU ISl peuieHus 3aaad B 00JacTu
OKpY’Karolen cpesipl, IUNIAHUPOBAHUS MOCTYNKOB U OIEHKU MX BO3MOXKHBIX MOCIEIACTBUM
JUJT OKPYKAIOIIEH Cpelibl;

e — OCO3HAHHUE II100ATBHOIO XapaKTepa SKOJOIrMYECKUX MPOOJIEM U MyTEH UX PEIICHUS;

e §8) ajanTanum K M3MEHSIOIUMCS YCJIOBHSIM COUMAIBLHOI U MIPUPOJTHOM Cpebl:



— MOTpPeOHOCTh BO B3aUMOJEWUCTBUM IIPH BBINOJIHEHUU HCCIENOBAHUA M NPOEKTOB
(u3nUecKoi HaNpPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM JPYTHX;

— MOBBIILIEHNUE YPOBHSI CBOCH KOMIIETEHTHOCTHU Yepe3 MPAKTHUYECKYIO AESITEIbHOCTD;

— MOTpeOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHMM, B TOM 4YHCIEe (POPMYIHPOBATH HJIEH,
MOHSTHS, TUIIOTE3bI O (PUINYECKUX OOBEKTAX U SBICHUSX;

— OCO3HaHUE JAePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 001acT pU3UKH;

— IUIAHUPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

— CTpeMJICHHME aHaJU3UpOBaTh U BBISIBIATH B3aUMOCBA3M MPHUPOJBI, OOLIECTBA U
HSKOHOMMKH, B TOM YHCJIE C UCIIOJIB30BaHUEM (PU3HUECKUX 3HAHUII;

— OLIEHKa CBOUX JACHCTBUH C y4€TOM BIUSHUA HAa OKPYKAIOUIYI0 CPEAY, BO3MOXKHBIX
rJ1I00JIbHBIX MOCIEICTBHM.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbraTe ocBOoeHHS mNporpaMMmbl MO (U3MKE HAa YpPOBHE OCHOBHOTO OOUIEro

oOpazoBanus y oOyuaromierocst OyayT copMHupoBaHbl MeTampeaMeTHbIE pPe3yJbTaThl,
BKJTFOYAIOIIME ITO3HABATC/IbHBIC YHUBEPCAIbHBIC YyYeOHBIC JACHCTBUSA, KOMMYHUKATHBHBIC
YHUBEPCAJIbHBIC YUEOHBIC JICHCTBUS, PETYISATUBHBIC YHUBEPCATbHBIC YUCOHBIC JCHCTBUA.

Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Yy4eOHbIE JeiicTBUS

Bba3oBble JJornuecKkue 1eicTBUA:

e BBISBISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKH OOBEKTOB (SIBICHUN);

e YCTaHaBIWBATh CYIICCTBCHHBI TMpU3HAK KIACCU(PUKALMK, OCHOBAHHS IS
0000IIIeHNS B CpaBHEHUS,

e BBISBIISITH 3aKOHOMEPHOCTH M ITPOTUBOPEYHS B pacCMaTPUBAEMbIX (aKTax, JAHHBIX U
HaOJIOJICHHSIX, OTHOCSIIUXCS K (PU3UYCCKUM SIBJICHHSIM;

e BBISBISITH MPUYMHHO--CIICACTBCHHBIC CBSI3M NMPH M3yUYCHUU (U3HUECKHUX SBICHHHA U
IPOIIECCOB, JieTaTh BBIBOJBI C WCIOJB30BAHHEM JCHYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUCHU, BEIIBUTATH TUIIOTE3bI O B3aUMOCBS3SIX (PU3NUECKUX BEITUYHH;

e CaMOCTOSITENIBHO BBIOMpATh CHOCOO pemieHus y4deOHOW (U3MUEecCKOW 3aaaudu
(cpaBHEHHE HECKOJBKMX BapHAaHTOB PEIICHUS, BBHIOOp HamboJee MOIXOISIIETO C
y4E€TOM CaMOCTOSATENbHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejabcKkue 1eCTBHUA.

e HCIOJIb30BaTh BOMPOCHI KAK UCCIEA0BATEIbCKIUI HHCTPYMEHT MTO3HAHUS;

e TMPOBOJUTH MO CAMOCTOSITEIBHO COCTABICHHOMY IUIAHY OIBIT, HECJIOXKHBIM
du3HUeCKHil SKCIEPUMEHT, HEOOJIBIIIOE CCIIeIOBaHNE (DU3UIECKOTO SBICHUS;

e OIICHWBATHh HAa MPUMEHHUMOCTh U JJOCTOBEPHOCTh MH(POPMAIINIO, TTOJTYICHHYIO B XOJI€
UCCIIETIOBAHUSI WIIH DKCIIEPUMEHTA;

e CaMOCTOSITENLHO (OopMynupoBaTh O0O0OIIEHUST ¥  BBIBOJBI IO pe3yJbTaTam
MPOBEAEHHOTO HAOIOICHUS, OMBITA, UCCIICIOBAHUS;

e MPOTHO3UPOBATH BO3MOXHOE JlaJbHEUIIIee Pa3BUTHE (PU3HUECKUX MTPOLIECCOB, a TAKXKE
BBIJIBUTATh MPEIOI0KEHHUS 00 UX PA3BUTUU B HOBBIX YCIOBHUSIX M KOHTEKCTaX.

Pab6ora ¢ undgopmaumeii:



MPUMEHATh PA3TMYHBIE METOJbl, HHCTPYMEHTbI M 3alpoChl NMpPU MOHUCKE M OTOOpE
MH(OpPMAIMU WIHA JAHHBIX ¢ YYETOM NPEJIOKEHHON yueOHOU pu3nuecKoi 3a1auu;
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MHPOPMALIMIO PATHUUYHBIX
BUJIOB U ()OpM IPEACTABICHHUS,

CaMOCTOSITEJIbHO BBIOMpAaTh ONTUMANIBbHYIO (QOopMy mpeicTaBieHUs UHPOPMALMH U
WUTIOCTPUPOBATh pPEIIAEMbIE 3aJa4l HECJOKHBIMU CXEMaMH, JuarpaMMmamMu, WUHON
rpaduKoi U X KOMOMHAITUSIMH.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

B XoAe O0OCyxJAeHHs y4eOHOro marepuaina, pe3ysibTaToB JIa0OpATOPHBIX padoT U
MIPOEKTOB 3a71aBaTh BOIIPOCHI IO CYMIECTBY 00CYKIAEMOM TeMbl M BBICKA3bIBATh HJICH,
HAIlCJICHHBIC Ha PEIICHUE 3a/1a4d U TOJIIepyKaHne OJ1arokenaTeIbHOCTH OOIICHNUS,
COIMOCTAaBJISITh CBOM CYXKJICHHUS C CYXACHUSIMH JIPYTUX VYYaCTHUKOB JMAjora,
0OHapy>KHUBaTh Pa3INUUE U CXOJCTBO IMO3UIIHIA;

BBIP@YKaTh CBOIO TOYKY 3PCHHSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;

NyOJIMYHO TPEJCTABIATH  PE3yJbTaThl  BBITOJIHCHHOTO  (DM3UYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIICOBAHMS, TIPOCKTA);

NOHMMATh W UCIOJIb30BaTh MPEUMYIICCTBA KOMAHIHOW W WHIMBHIYAJIbHOW PaOOTHI
IPH PEIICHUN KOHKPETHOU (DH3UYCCKOM TPOOIEMBI;

NPUHUMATh IIEJTM COBMECTHOH JIEATEILHOCTH, OPraHM30BBIBATH JCHCTBUSA 1O e€
JOCTIKEHUIO: paclpeieiaiTh PO, 00CYKIATh MPOIECCHI U Pe3yIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

BBITIOJTHATH CBOIO 4YacTh Pa0OOTHI, JOCTUTAas KAa4eCTBEHHOTO PE3yJIbTaTa IO CBOEMY
HAIIPABJICHUIO U KOOPAUHHUPYS CBOU JACHCTBHUS C IPYTUMH WICHAMH KOMaH/IbI,
OIICHMBATh KA4yeCTBO CBOEr0 BKJIajga B OONIMH MNPOAYKT IO KPUTCPHSIM,
CaMOCTOSATEILHO COPMYIMPOBAHHBIM y4aCTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe JAeiicTBUS

Camoopranusanus:

BBISIBIISITh MPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYyalMsIX, TPEOYIOMMX s
pereHns GU3NIEeCKUX 3HAHUM;

OPUEHTUPOBATHCS B PA3NIMUYHBIX IMOAXOJAaX MPHUHATHS pPElIeHUN (MHANBUAYaTbHOE,
MPUHATHE PEUICHUS B TPYIIE, IPUHITHE PEIICHUN TPYIIION);

CaMOCTOSITEJIbHO COCTaBIIATh QJITOPUTM peIIeHUs (PU3NYECKON 3aladd Wiu TUIaHa
MCCJICIOBAaHUS C YYETOM HMMEIOIIUXCS PEeCypCcOB M COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTHPOBATH MpeJIaraeMble BAPUAHTHI PEIICHUNA;

nienaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN WHTEJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYallMH U IpeiaraTh IJIaH €€ N3MEHEHNUSI;

OOBSICHSITh MNPUYMHBI JOCTHXKEHUS (HEIOCTUXKEHHs) PEe3YyJIbTaTOB JAESTEIbHOCTH,
JaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTUBBI B JICSITEIBHOCTH (B TOM YKCJI€ B XOJ1 BBIIIOJIHEHUS! (PU3HMUECKOTO
UCCIICJIOBAHUSI WJIM TMPOEKTa) HA OCHOBE HOBBIX OOCTOSITENICTB, H3MEHUBIIUXCS
CUTyalui, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBUSM;



CTaBUTH ce0sl HA MECTO APYroro 4ej0BeKa B XOJ€ CIOpa WIN JUCKYCCUU HA HAYYHYIO
TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPyroOro;

MpU3HAaBaTh CBOE MPaBO Ha OMMOKY NOpH pelieHHH (U3HYECKUX 3aJad WId B
YTBEPKIAEHUAX Ha HAYYHBIE TEMBI U TAKOE XKE IIPABO APYTOro.

NPEAMETHBIE PE3YJIBTATBI

K xoniy ob6yuyenust B 7 Kjacce npeaMeTHbIe pe3yjbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxkaTb COPMHUPOBAHHOCTH Yy 00YHAIOUIUXCSI YMEHUM:

WCIIOB30BaTh TOHATHS: (U3MUEeCKMe UM XHMHYECKUE SBJICHUS, HaOIIOJEHHUE,
AKCTIEPUMEHT, MOJIEJb, TUIOTE3a, CAUHUIIBI (PU3UYECKUX BEIMYUH, aTOM, MOJICKYJIa,
arperaTHble COCTOSIHUSI BellecTBa (TBEPAOE, >KHMJIKOE, ra3000pa3Hoe), MEXaHUYECKOEe
NIBIDKEHHE  (paBHOMEpPHOE, HEpaBHOMEpPHOE, MPSAMOJMHEHHOE), TpaeKTopus,
paBHOAEHCTBYIOIIAs cuia, aedopmaius (ympyras, IJacTHYecKasi), HEBECOMOCTD,
COOOIIAIOIINECS COCYABL;

pasnmuuath saBieHUS (auddy3us, TEIIOBOE JBIKCHHE YaCTHI[  BEIICCTBA,
pPaBHOMEpHOE JIBH)KCHUE, HEPABHOMEPHOE JIBUKEHUE, MHEPIIMS, B3aUMOJICHCTBHE TEl,
paBHOBecHEe TBEPIBIX TEN C 3aKPEIUVIEHHOW OChbIO BpalleHMs, Nepenaya JaBiIeHUS
TBEPIBIMU TEJIAMH, KUJIKOCTSIMU M ra3amu, aTMochepHOe JaBJICHHUE, IUIaBaHUE Tell,
IpeBpaIleHUsT MEXaHUUYECKOM YHEPTHH) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, JIEMOHCTPUPYIOIIHNX JaHHOE (U3HUECKOE SABIICHUE;

pacno3HaBaTh MPOSIBICHUE U3YYCHHBIX (DU3UUYECKUX SIBICHUH B OKPYKAIOIIEM MUDPE,
B TOM uucje (pu3ndeckue sBJACHUS B MPHUPOE: MPUMEPHI IBIKECHHS C Pa3IMYHBIMU
CKOPOCTSIMU B JKHBOW M HEXKHUBOW NPUPOAE, NEHUCTBHE CUJIbI TPEHHUS B MPUPOIE U
TEXHHUKE, BIHUSAHHE aTMOC(HEpPHOTO NABIEHUS Ha JKUBOW OpraHu3M, IUIaBaHHE PbIO,
phIUard B TEJI€ YeJIOBEKa, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 33a/layy B yueOHYIO,
BBIJIETISATH CYIIECTBEHHBIC CBOMCTBA (TPU3HAKH) (PU3NYECKUX SIBICHUMH;

OIKCHIBATh U3yUYEHHBIE CBOMCTBA TeN U (PU3UUECKUE SBIICHUS, UCTIONB3Ys (DU3UUECKUE
BEJIMYMUHBI (Macca, 00BbEM, IMJIOTHOCTH BEIIECTBA, BpPEMS, MyTh, CKOPOCTb, CPEIHSS
CKOpPOCThb, CHJIa YIPYrOCTH, CHJAa TSKECTHU, BEC Tela, CUja TPEHHUs, JaBICHUE
(TBEpOTO TeNa, >KMIKOCTH, Ta3a), BBHITAIKWBAIONIAS CHJIA, MEXaHWYecKas padoTa,
MOIIHOCTh, IJI€YO CHJIBI, MOMEHT CHIIbI, KOX((HUIIMEHT TOJNEe3HOTO JACHCTBUS
MEXaHW3MOB, KHHETHYECKasi U MOTEHLHAIbHAS 3HEPrus), IpU OMUCAHUM MPABUIBHO
TPaKTOBaTh (U3MUYECKUH CMBICI UCIOJB3YEMbIX BEIMYHMH, WX OOO3HAYCHUS U
CAVHUIBI  (PU3WYECKUX BEIWYMH, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE JTAHHYIO
Gu3nUecKyl0 BEIMYHMHY C JAPYTMMH BEIHMYMHAMH, CTPOUTH TpPauKu H3yUECHHBIX
3aBUCUMOCTEN PU3NUECKUX BEIUYUH;

XapaKTepru30BaTh CBOWCTBA TeJ, (PU3UYECKHUE SIBICHUS W TIPOIECCHI, HCIONB3YS
MpaBUiia CIOXKEHUs1 cuil (BIOJIb OJAHOUM mpsiMoii), 3akoH ['yka, 3akon Ilackains, 3akoH
Apxumena, mpaBUiI0O paBHOBecHUsl pbluara (0J0Ka), «30J0TO€ MPABUIIO» MEXaHUKU,
3aKOH COXpAaHEHUSI MEXAHUYECKOW SHEpPruM, MOph HTOM JaBaTh CIOBECHYIO
(bOpMyYITHUPOBKY 3aKOHA U 3aMMCHIBATH €T0 MAaTEMAaTUYECKOE BhIPAKEHUE;

OOBSICHATh (DU3UYECKHE SIBICHUS, MPOILIECChl W CBOMCTBAa TEl, B TOM YHCJIE U B
KOHTEKCTE CUTYyallil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISIBISATh IPUUUHHO-
-CJIEICTBEHHBIE CBS3U, CTPOUTH OOBACHEHUE U3 1—2 JIOTHYECKUX IIaroB C OMOPOM Ha



1-2 wu3yyeHHBIX CBOICTBA (PU3MUECKUX SBJICHUN, (U3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemiatb pacy€THble 3anadyd B 1-2 JeMCTBUS, HMCHONB3YSd 3aKOHbl U (DOPMYJIBI,
CBA3BIBAIOIIME (PU3NYECKHE BEIUYMHBI: HAa OCHOBE aHaiM3a YCJIOBHUS 3aJaud
3aMMChIBaTh KPATKOE YCJIOBHUE, MOJICTABIATh (PU3NUYECKHE BEIMYMHBI B (DOPMYIIBI U
MPOBOJUTH Pacy€Thl, HAXOJUTh CIPABOYHBIE JAHHBIC, HEOOXOAMMBIE IUJISl PEIIeHUs
3aJ1ay, OLIEHUBATh PEATUCTUYHOCTD NOJYYEHHOU (PU3NUYECKOI BEIUUNHBI;
pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEUIUTh NpPHU TMOMOIIM (PU3UYECKUX
METOJOB, B OINHCAHUM MCCIEAOBAHUS BBIACIATH IPOBEPSIEMOE NPEANOIOKEHUE
(rumoTe3y), pa3iauyaTh UM HMHTEPIPETUPOBATH MOJYYEHHBIH pPE3yNbTaT, HAXOIUTh
OLIMOKU B XOJI€ ONBITA, JIEaTh BHIBOBI [10 €r0 Pe3yJibTaTaM;

OPOBOAUTH ONBITHI 1O HAOIIOIEHNUIO (PU3NYECKUX SIBICHUHN WM (PU3NYECKUX CBOMCTB
Ten: (OPMyNIHpPOBATH MPOBEPSIEMbIE MPEANOIOKEHHs, COOUMpaTh YCTAHOBKY W3
NPEIJI0KEHHOT0 000pYyI0BaHUs, 3aUCHIBATH X0/ ONbITA U (POPMYIUPOBATH BBIBOJIbI;
BBIMOJHATH NPSIMbIE U3MEPEHUS PACCTOSHMS, BPEMEHH, MacChl Teja, 00bEMa, CUIIbl U
TEMIIEPATyphl C KUCIOJIB30BAHUEM aHAJOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aITUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOUN aOCOIOTHOM MOTPEITHOCTH U3MEPCHHU;
IPOBOAUTH MCCIIEIOBAHUE 3aBUCUMOCTU OJHOW (PU3MUYECKON BEIWYMHBI OT JPYTOM C
UCIIOJIb30BAaHUEM  TPSIMBIX  M3MEPEHHH  (3aBUCMMOCTHM  MYTH  PaBHOMEPHO
JIBUKYIIETOCS TeJla OT BPEMEHU JIBHXKEHHS TeJla, CUJIbI TPEHUSI CKOJIBKEHHS OT Beca
TeNa, KauyecTBa OoOpabOTKH IMOBEPXHOCTEH TeNl M HE3aBHUCHUMOCTU CHJIBI TPEHHUS OT
IUIOIIAA CONPUKOCHOBEHUS TEJ, CWIbl YOPYrOCTH OT YJIMHEHUS MPYXKUHBI,
BBITAJIKMBAIOIIEH CHIIBI OT OOBEMa MOrpyXEHHOM 4YacTH Tela M OT IUIOTHOCTH
KUJAKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTH Tella, OT TJIyOMHBI, Ha KOTOPYIO
MOTPY>KEHO TEeJO, YCIOBUM IJIABaHMS TEJ, YCIOBUI PaBHOBECHS pbhldyara v OJIOKOB),
y4acTBOBAaTh B IUIAHMPOBAHUU YYEOHOTO HCCIENOBAaHUS, COOMpPATh YCTAaHOBKY U
BBITIOJHATh U3MEPEHHUS, CIEIysl TMPEII0KEHHOMY IUIaHy, (DUKCUPOBATH PE3yIbTaThI
MOJIYYCHHON 3aBHUCHUMOCTH (PHU3WYECKUX BEIMYMH B BUJE MPEAJIOKECHHBIX TAOIHIl U
rpaduKoB, AenaTh BEIBOABI MO pe3ybTaTaM UCCIIeI0BAHMUS;

IPOBOJUTh KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEIMYMUH (IUIOTHOCTH BELIECTBA
KUIOKOCTH M TBEPIOIO TeEla, CHUJa TPEHUS CKOJIBKECHUSA, [aBJICHUE BO3YyXa,
BBITAJIKMBAIOIIAs CWIA, JEUCTBYIOLIAs] Ha IMOIPYKEHHOE B KUIKOCTb TEJIIO,
KO3 (UIIUEHT MOJE3HOTO JEHUCTBUS MPOCTHIX MEXAaHU3MOB), CIEAYS MPEAJIOKEHHOM
UHCTPYKIUHU: TMpPH BBIMOJHEHUM HM3MEPEHUH CcOOMpaTh HKCIEPUMEHTAJIbHYIO
YCTAHOBKY W BBIYHCIIATh 3HAYEHUE UCKOMOM BEJINYMHBIL;

coOmoaTh TMpaBWjia TEXHUKH O€30macHOCTH Tpu  pabore ¢ 1abopaTopHBIM
00opyT0BaHUEM;

YKa3blBaTh MPUHLUIIBI JEHUCTBHUS MNPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYIbl, OapOMETp, pblyar, MOABUKHBIA 1
HEMOIBM)KHBIN OJIOK, HAKJIIOHHAS MJIOCKOCTb;

XapaKTepU30BaTh NPUHIMUIBl JEUCTBUS HW3YYEHHBIX MPUOOPOB W TEXHUYECKUX
YCTPOMCTB C OMOpPOM Ha UX OMHUCaHUA (B TOM YHCIE: MOAMIMIHUKH, YCTPONCTBO
BOJONPOBOJA, THUAPABINYECKUN MPECC, MAHOMETP, BBICOTOMED, IMOPIIHEBOM HACOC,



apeoMeTp), UCIONb3ysl 3HAHUSA O CBOMCTBaxX (DU3MYECKUX SIBICHUN M HEOOXOAMMBIE
(u3nyeckre 3aKOHbl U 3aKOHOMEPHOCTH;

NPUBOJIUTH MPUMEPHl (HAXOAUTh HMHPOPMALMIO O MpPHUMEpPax) MNPAKTUYECKOTO
UCIIOJIb30BaHUSl (PU3MYECKUX 3HAHUM B IOBCEIHEBHOM MU3HHU IJsi OOECHedeHHUs
0e30macHOCTH TpH OOpallleHuu C NpudOpaMU M TEXHUYECKHMMH YCTPOMCTBAMH,
COXpAHEHHUS 370pOBbS M COONIOACHHS HOPM SKOJOTMYECKOrO TOBEIACHUS B
OKPYXKAIOIIEN CPEAE;

OCYHIECTBIISITh OTOOpP MCTOYHUKOB HH(popMmanuu B HMHTEpHETE B COOTBETCTBUU C
3aJlaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOLIUXCS 3HAHUM U MyTEM
CpPaBHEHHUSI Pa3UYHBIX HCTOYHHMKOB BBIIENATh WH(GOPMAIMIO, KOTOpas SBISETCS
NPOTUBOPEUUBON MU MOKET OBITh HETOCTOBEPHOIA;

UCIIOJIb30BaTh MPU  BBIINOJHEHWHM YYEOHBIX 3aJlaHMM  HAYYHO--TIOMYJSPHYIO
JTUTEPaTypy (PU3NYECKOrO COJAEP)KaHUs, CIPABOYHBIE MaTepHUalbl, PECYpPChl CETH
WurtepHer, BinageTh npuéMaMu KOHCIEKTHPOBAaHUSA TEKCTa, MpeoOpa3oBaHMUs
uH(GOpMAIK U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/7aBaTh COOCTBEHHbIE KPAaTKUE MUChbMEHHBIE U YCTHBIE COOOIICHHS] Ha OCHOBE 2—3
UCTOYHUKOB MHpOpMaIiK (HU3HUUECKOT0 COJIepKaHMsl, B TOM YUCie MyOINYHO JenaTh
KpaTKue COOOIIEHUS O pe3ysIbTaTaxX MPOEKTOB WIHM Y4eOHBIX UCCIIEJOBAaHUM, IPU STOM
IrPaMOTHO HCIIOJB30BaTh W3YYCHHBIH TOHATUWHBIA ammapaT Kypca (QU3UKH,
COIIPOBOX/1aTh BBICTYIUIEHHUE MIPE3CHTALUEH;

IpY BBIIIOJIHEHUU Y4E€OHBIX ITPOEKTOB M UCCIIEIOBAaHUM paclpenesnsTh 00s3aHHOCTHU B
Ipynne B COOTBETCTBHM C IOCTaBJICHHBIMHU 3aJayaMM, CJIEAUTh 33 BBIIOJHEHUEM
IUlaHa JEeWCTBUM, aJ€KBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJ B JESATEIBHOCTD
IpyNIbl, BbICTpauBaTh KOMMYHUKATHBHOE B3aUMOJCHCTBHE, YUMThIBAas MHEHUE
OKPY>KaIOIlKX.

K xoniy oOyuyenusi B 8 kjiacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JOKHBI

OoTpakaTh C(OPMHUPOBAHHOCTH Y OOYJAIOITUXCS YMCHHM:

UCIIOJIB30BATh MOHATHS: Macca U pa3Mepbl MOJEKYJ, TEIJIOBOE IBHKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHHS BEIEeCTBA, KPUCTAUIMYECKHEe U aMopdHBbIE Tena,
HACBIIICHHBIH W HEHACBIICHHBIM Map, BJIAXHOCTH BO3JyXa, TEMIEparypa,
BHYTPEHHSSI DHEPIUs, TEILUIOBOW JBUTATENb, JJIEMECHTAPHBIN JJICKTPUYECKUMN 3apsj,
AJEKTPUYECKOE T0JIE, TPOBOJHUKHU U JUAJIEKTPUKH, TIOCTOSHHBIN 3JIEKTPUYECKUH TOK,
MAarHuTHOE ITOJIE;

pasznuuath SIBJIEHUS (TEIJIOBOE pACUIMPEHUE U CKaThe, TeIulonepenada, TEIIOBOE
pPaBHOBECHE, CMA4YMBAHUE, KalNWUIAPHBIE SBJICHUS, WCIAPECHUE, KOHACHCALUA,
IJIaBJI€HUe,  KpUcTauh3auus  (OTBEp/IeBaHUE),  KHUIEHUE,  TeIJlonepeaayda
(TerIONpPOBOAHOCTh, KOHBEKIIUS, U3IYYEHHE), AJIEKTPU3ALMS TEl, B3aUMOJCUCTBUE
3apsa0B, JECUCTBUS JJIEKTPUUECKOIO TOKA, KOPOTKOE 3aMBIKAHHWE, B3aUMOJICHCTBHE
MAarHuTOB, JEHUCTBUE MAarHUTHOTO IOJS HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs
WHIYKIMS) 10 ONUCAHUI0 HMX XapaKTEPHbIX CBOWCTB KU HA OCHOBE OIMbBITOB,
JEMOHCTPUPYIOIIUX TAHHOE (PU3HUECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBICHUE M3YUYEHHBIX (PU3UUYECKUX SIBJICHUU B OKPYKAIOLIEM MUDE,
B TOM 4HcCie (PU3MYECKHUE SIBICHUS B MPUPOAE: MOBEPXHOCTHOE HATSIKEHUE H
KalWJUISIPHBIE SIBJICHWST B NPUPOJE, KPUCTALUIBI B IpupoAe, u3nydeHue CoiHIa,



3aMep3aHue BOJOEMOB, MOPCKUE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHEra,
ANEKTPUYECKHE SIBICHUS B aTMocdepe, dJIEKTPUUECTBO JKHUBBIX OpPraHU3MOB,
MarHuTHOE mojie 3eMJH, Apeid MOI0COB, POJib MArHUTHOIO MOJS JUJIS JKU3HU Ha
3emiie, OJIAPHOE CHUSIHUE, TIPU 3TOM MEPEBOJIUTH MPAKTUYECKYIO 33/1a4y B YUEOHYIO,
BBIJICJISTH CYIIECTBEHHbBIC CBOMCTBA (TPU3HAKU) (DU3NUYECKUX SIBJICHUN;

ONKCHIBATh U3yUEHHbIE CBOMCTBA TeNl U (PU3UUECKUE SABJICHUS, UCTIONIb3Ys (PU3HUECKHE
BEJIMYMHBI (TEeMIEpaTypa, BHYTPEHHSAS JHEpPrusi, KOJIMYECTBO TEIUIOTHI, YIEIbHas
TEIUIOEMKOCTh  BEILIECTBA, VyJAeNbHAs TEIJIOTa IUIaBICHUS, YIEJNbHass TemioTa
napooOpa3oBaHus, yAENbHAsl TEIJIOTA CrOPaHUs TOIUIMBA, KOA(P(UIIMEHT MOJIE3HOTO
JEUCTBUSL TEIUIOBOM MalIWHBI, OTHOCUTEIbHAS BJIAXHOCTh BO3/1yXa, SJIEKTPUUYECKUI
3apsll, CHUJla TOKa, OJJIEKTPUUECKOE HANpsKeHHWEe, COMPOTHUBIIEHHE MNPOBOJAHHKA,
yJIeTbHOE COIPOTHUBIIEHUE BEIECTBA, paboTa M MOUIHOCTb 3JIEKTPUUECKOrO0 TOKa),
OpU ONUCAHUU NPABWIBHO TPAKTOBATh (PU3MUECKHUM CMBICT MCHOIb3YEMbIX BETUYMH,
0003HaYeHUsI U €IUHULIBI (PU3NYECKUX BEIUYMH, HAXOJUTh (POPMYIIbI, CBA3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMU BEIUYMHAMH, CTPOUTH TrpaduKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIHUUH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SIBJICHUS W TPOLECCHI, HCIONb3Ys
OCHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO--KUHETUYECKOW TEOPUH CTPOCHHUS BEIIECTBA,
OPUHIIMIT CYTEPNO3ULIMA TOJeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHUS
3apsiaa, 3akoH Oma Juis ydacTka 1enu, 3akoH J[oynsa—JIeHna, 3aKkoH cOXpaHEHUs
SHEPTUH, MPHU ITOM JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alHCHIBATH €T0
MaTEeMaTHUYECKOE BbIPAKEHUE;

OOBSACHATh (PU3WYECKUE MPOIIECCHl W CBOMCTBA TEJI, B TOM YHUCJIE€ MU B KOHTEKCTE
CUTyalnuin IPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIAATH
NPUYUHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JOTrMYECKUX IIAroB C
ormopoil Ha 1-2 WM3y4YEHHBIX CBOMCTBA (PU3MYECKUX SBICHUH, (PU3HMUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

pemiatb pacy€THble 3amadyud B 2-3 JCHCTBHUS, HMCHONB3YsSd 3aKOHBI U (DOPMYIIBI,
CBS3BIBAIONIME (PU3WYECKUE BEIUYMHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3aJa4d
3alUCBHIBATh KPAaTKOE YCJIOBHUE, BBISBIATh HEJOCTATOK JAHHBIX JUISl PEUICHUS 3a7auH,
BBIOMPATH 3aKOHBI M (POPMYIIBI, HEOOXOAUMBIE JIJIsl €€ pEeIIeHUs], MPOBOIUTH PACUETHI
W CpaBHMBATh IMOJYYCHHOE 3HaueHWE (PU3NYECKON BEIWYUHBI C W3BECTHBIMU
JTAHHBIMU;

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEIIUTh TPHU TMOMOIIH (PU3HUECKUX
METOJIOB,  MCHOJb3YyS  ONUCAHWE  HCCIEJOBaHUS,  BBIACIATH  IPOBEPAEMOE
MPEANOJIOKEHNE, OLICHUBATh MPABUIBHOCTh MOpPSJKA MPOBEACHUS MCCIEAOBaHUSA,
JienaTh BIBOJIBI;

MIPOBOJIUTH OMBITHI IO HAOIONCHUIO (PU3NUECKUX SIBICHUHN WU (PU3NYECKUX CBOWMCTB
Ten (KanmwuisipHbIE SBJICHUS, 3aBUCUMOCTb JaBJIEHUS BO3JlyXa OT €ro o00bEma,
TEMIEPATYpPhbl, CKOPOCTH MPOIECCa OCTHIBAHUS M HArpEeBaHUS MPU H3JIYYEHUU OT
[BETa M3JIydarouiedl (Imoriomarmeid) NoOBEepXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT
TEMNEpaTyphl KUIAKOCTU U IUIOMIAAM €€ TMOBEPXHOCTH, DJICKTpHU3aLUMs Tel U
B3aUMOJICUCTBHUE SJEKTPUUECKUX 3apsi0B, B3aUMOJICHCTBUE MOCTOSIHHBIX MArHUTOB,
BU3yaJIM3allMsl MArHUTHBIX MOJEH MOCTOSHHBIX MarHUTOB, JACHCTBUS MarHUTHOTO



Mojsi Ha TMPOBOJHMK C  TOKOM, CBOMCTBAa  DJIGKTPOMAarHuTa, CBOWCTBA
ANEKTPOBUTATENS MTOCTOSIHHOT O TOKA): dbopmynupoBaTh MIPOBEPSEMBIEC
MPEANOJIOKEHUS, COOMpAaTh YCTAHOBKY U3 MPEJIOKEHHOr0  000pyJOBaHUs,
OMUCHIBAThH XOJI OMbITa U (POPMYJIUPOBATH BHIBOBI,

BBITIOJIHATH MPSAMBIE U3MEPEHUSI TEMIIEPATYPHI, OTHOCUTEIILHON BIIAXKHOCTH BO3/1yXa,
CWJIbl TOKA, HANPsDKEHUS C MCMOJb30BaHHWEM aHAJIOTOBBIX MPUOOPOB M JIATUYHUKOB
bU3MYECKUX BEJIMYHMH, CPaBHHUBATh PE3yJIbTaThl M3MEPEHHN C Y4YETOM 3aJdaHHOM
a0COJIIOTHOM MOrPEIIHOCTH;

MIPOBOJIUTH MCCIIECOBAHUE 3aBUCUMOCTH OJTHOM (PU3MUYECKON BEJIMYMHBI OT JIPYrou ¢
WCIIOJIb30BaHUEM TIPSMBIX U3MEPEHUM (3aBUCUMOCTH CONPOTUBIICHUS MPOBOHUKA OT
€ro JJIMHBI, IJIONIAA MOMEPEUYHOr0 CEYEHUS U YJIeIbHOTO CONMPOTUBIICHUS BEIIECTBA
NpPOBOJAHMKA, CHJIBI TOKa, HWIYIIEr0 4Yepe3 NPOBOAHUK, OT HANPSOKEHUS Ha
NPOBOJAHUKE, HCCIEIOBAHUE TIOCIEA0BATEIBHOTO W TApauIebHOIO COCIMHEHUN
IIPOBOJIHUKOB): TUIAHUPOBATh MCCJIEIOBAHUE, COOUpaTh YCTAHOBKY U BBIMOJHATH
U3MEPEHUS, CIeaysl PEAJIOKEHHOMY IJIaHy, (PUKCUPOBATH PE3yJIbTaThl MOJYYCHHOMN
3aBUCUMOCTH B BHjJE Tabmuil U TpaduKoOB, JeJaTh BBIBOABI IO pe3yJbTaTaM
UCCIIeIOBaHUS;

IIPOBOJIUTh KOCBEHHBIC M3MEPCHUS (PU3NUecKux BeTW4uH (yAesibHasi TEIIOEMKOCTh
BEII[ECTBA, COMMPOTURJICHUE MPOBOIHUKA, pabd0OTa M MOITHOCTh JIEKTPUUECKOTO TOKA):
IUIAHUPOBATh U3MEpPEHHUs, COoOUpaTh HSKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIys
IPEAJI0KEHHON HHCTPYKLIUH, U BBIYUCIITH 3HAYCHUE BEJINUUHBI;

coOnoaTh TMpaBuUiia TEXHUKH Oe30macHOCTH Tpu pabore ¢ 1abopaTopHBIM
000pyAOBaHUEM;

XapaKTepu30BaTh MPHUHIUIBI JEUCTBUS H3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOWCTB € ONOPOl HAa MX omucaHus (B TOM YHCIIE: CUCTEMa OTOILUICHHUS JTIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIEepMETpP, BOJIBTMETP, CUETUYHUK DICKTPUUECCKOU
OHEPTUHU, DJIEKTPOOCBETUTEIbHBIE NPHUOOPHI, HArpeBaTeNIbHBIE JIIEKTPONPHOOPHI
(mpuMepbl), SIEKTPUUECKUE TPETOXPAHUTENH, 3IIEKTPOMArHUT, AJIEKTPOABUTATEND
MOCTOSIHHOTO TOKAa), HCIONb3ys 3HAHUS O CBOWCTBAX (DU3MYECKUX SIBICHUU W
HeoOXxonuMble (PU3NIECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA M W3MEPUTENIbHBIE MPUOOPHI IO
CXeMaM U CXeMaTUYHBIM pUCYHKaM (>KHJKOCTHBII TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETP, ABUTATENb BHYTPEHHErO CrOpPaHus, 3JEKTPOCKOI, PEOCTaT), COCTaBIATh
CXEMBI 3JIEKTPUUYECKUX LIENEN C MOCIEAOBATENBHBIM U MAPAJIIEIbHBIM COCANHEHUEM
AJIIEMEHTOB, pa3inyasi yCIOBHBIE 0003HAYCHHS DJIEMEHTOB DJICKTPUUECKUX TETIeH;
MPUBOJIUTH TPUMEPHl (HAXOAWTh HHPOPMAIMIO O TMPUMEPAxX) MPAKTHIESCKOTO
WCIIOIb30BaHUsl (PU3MYECKUX 3HAHUM B TMOBCEAHEBHOW JKM3HU IJi1 OOECIEUECHHS
0e3omacHOCTH TpH OOpallleHuHu C MPUOOpaMU W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHHSI 370pOBbsi M COOJIIOJICHUST HOPM SKOJIOTMYECKOrO TMOBEJICHUS B
OKPY’KAIOIIEH Cpeae;

OCYLIECTBIIITh MOUCK HHGOpMauU (PuU3NYECKOro cojepxkanuss B MHTepHeTe, Ha
OCHOBE HMMEIONIMXCS 3HAHUM W IMYTEM CPABHEHUS JONOJHHUTEIbHBIX HCTOYHHKOB
BBIJICATh MHGOPMALIUIO, KOTOpas SBISETCS MNPOTUBOPEUYMBOM WM MOMKET OBITh
HEJ0CTOBEPHOM;



UCIIONB30BaTh MPHU  BBIIOJHEHUM YYEOHBIX 3aJaHW  HAYYHO--MOMYJSIPHYIO
auTepaTypy (QHU3NYECKOrO COACpXaHHs, CIPaBOYHBIE MaTepuajbl, PECYpChl CETH
WuTepuer, BIafeTh mNpuéMaMH KOHCIEKTUPOBAHUSA TEKCTa, MPEOOpPa30OBaAHUS
nH(pOpMaIK U3 OJTHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHBIE NMHCbMEHHBIE M KPATKUE YCTHBIE COOOLIEHUsS, 00001Ias
UHPOPMAITUIO U3 HECKOJIBKUX MCTOYHHMKOB (DU3MUECKOTO COACp)KAaHUsA, B TOM YHCIE
nyOIMYHO  TPEACTABIATh  pPe3ybTaThl MPOCKTHOHW WM  UCCIIEOBATEIBCKON
AESITeNFHOCTH, TIPU 3TOM IPaMOTHO MCTIOIb30BaTh U3YUCHHBIN MOHATUIHBINA ammapaT
Kypca (PU3UKHU, COMPOBOXKIATh BRICTYIUICHUE TIPE3CHTAIUEH;

OpHU BBITOJHEHUU YUYEOHBIX TPOCKTOB M HCCICIOBAHMNA (PU3NYECKHX MPOIECCOB
pactpeaensiT 00s3aHHOCTH B TPYMIE B COOTBETCTBHH C MOCTABICHHBIMH 33/1a4aMH,
CIIETUTHh 32 BBIMIOJHEHUEM IUIaHA JEUCTBUH W KOPPEKTHPOBATh €ro, aJeKBAaTHO
OLICHWBAaTh COOCTBEHHBIM BKJIAJ B JICATEIBHOCTh TPYMIBI, BBICTPAWBATH
KOMMYHHKAaTHBHOE B3aUMO/ICHCTBHE, IPOSBIISS TOTOBHOCTH pa3pemniatb KOHQIUKTHL.

K xoniy oOyuyenust B 9 kiacce npeaMeTHble pe3ybTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxaTb COPMHUPOBAHHOCTH Yy 00YUAIOITUXCSI YMEHUA:

UCIIOJIB30BaTh IOHATHS: CHUCTEMa OTCU€Ta, MaTepuajibHas TOYKa, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHWYECKOTO ABMKEHUsI, gedopmarus (ynpyras, riacTuueckas),
TpeHUE, LEHTPOCTPEMUTEIBHOEC YCKOPEHHE, HEBECOMOCTh M TEPErpy3KH, IECHTP
TSKECTH, a0CONIOTHO TBEPIOE TEJIO0, LEHTP TSHKECTH TBEPIOro Tela, paBHOBECHE,
MEXaHMYecKrue KoieOaHus ¢  BOJIHBI, 3BYK, UWH(QPa3ByK ©  yIbTPa3BYK,
AJIIEKTPOMArHUTHBIE BOJIHBI, IIKaja AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JaNbHO30PKOCTh, CIEKTPbl HCIyCKaHUS W TMOTJIONIeHHs, ainb(da-, Oera- U ramma-
U3TTyY€HUs, U30TOIBI, A/IepHasi YHEPTEeTUKA;

pasznuyarh SBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEMHOE JBUKEHUE,
PaBHOYCKOPEHHOE  MPSIMOJIMHEMHOE  JIBIJKEHHE, CBOOOJHOE  TMaJieHue  Ted,
paBHOMEPHOE JBIDKEHHWE II0 OKPY)KHOCTH, B3aUMOJICUCTBHE TeJll, PEaKTUBHOE
JIBUKEHUE, KOoJeOaTelbHOEe IBIWKEHHE (3aTyXalollue U BBIHYXICHHBbIC KOJIEOaHWs),
pPE30HAHC,  BOJHOBOE  JIBIDKEHHME,  OTpPaOKEHHE  3ByKa,  MNPSIMOJIMHEHHOE
pacrpocTpaHeHue, OTPaKEHHE M MPEJIOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpakKeHHE CBETa, PA3NIOKEHHE OEJNIOro CBETa B CIEKTP U CIIOKEHHE CIEKTPATbHBIX
LBETOB, JUCIEPCUsl CBETa, €CTECTBEHHAasi paJuOAKTHBHOCTh, BO3HUKHOBEHUE
JUHEWYATOro CHEKTpa M3JIyYEHHUs) MO OMUCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIKNX JaHHOE (PU3NYECKOE SBICHUE;

pacmo3HaBaTh MPOSBICHWE M3YYCHHBIX (DU3UYECKUX SBICHUU B OKPYKAIOIIEM MHUPE
(B ToM uucne (Qu3nuecKue SIBICHUS B MPUPOJAE: NMPUIMBBI U OTIUBBI, JBHKECHUE
maHeT CoONHEYHOM CHUCTEMbl, PEAaKTUBHOE JIBUKEHUE IKUBBIX OpPraHHU3MOB,
BOCIIPUATHE 3BYKOB J>KMBOTHBIMH, 3€MIIETPSCEHHE, CEHCMHUYECKHUE BOJHBI, I[yHAMH,
9X0, IIBETa TeJ, ONTHUYECKHE SBICHUS B NPHUPOJEC, OMOJOTMYECKOE JIeUCTBUE
BUJIUMOTO, YIbTPa(HOJETOBOIO M PEHTTCHOBCKOIO W3IYYEHUM, €CTEeCTBEHHbBIN
pPaIMOaKTUBHBIN (POH, KOCMHYECKUE Jy4Yd, PAJAHUOAKTUBHOE HU3IYYCHUE MPUPOIHBIX
MUHEPAJIOB, EUCTBUE PAAMOAKTUBHBIX U3TyUYeHUN HA OPTaHU3M 4YeJIOBEKa), IPU 3TOM
MEePEBOJUTh MPAKTUUYECKYIO 3a/lauyy B y4e€OHYIO, BBIJEIATh CYIIECTBEHHbIE CBOMCTBA
(mpu3Haku) GU3NYECKUX SIBICHUN;



OMUCHIBATh U3yUYCHHBIC CBOICTBA TeN U (DU3NUYECKUE SIBJICHUSI, UCTIONIB3YS (PU3nUecKue
BEJIMYUHBI (CPEJHSS U MTHOBEHHAsi CKOPOCTh TeJia TP HEPABHOMEPHOM JIBUKEHUU,
YCKOpEHHUe, MepeMelieHre, myTh, YIJIoBas CKOPOCTh, CHJIa TPEHUS, CHJIa YIPYTOCTH,
cuja TSKECTH, YCKOPEHUE CBOOOJHOTO MaJeHUs, BEC Tella, UMIYJbC Tejla, UMITYJIbC
CUJIbI, MEXaHWYECKasi paboTa U MOITHOCTh, MOTEHIIUAJIbHASL SHEPTHUSI TeJa, MOIHSITOrO
HaJl TOBEPXHOCTHIO 3€MJIM, TOTCHIMAJbHAS DJHEPrus CXKATOM  MPYKUHBI,
KMHETUYECKasl JHEpPrus, IMOJHAs MEXaHWYecKas »JHEprusi, NepuoJ M YacToTa
KoJie0aHu, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa,
MoKa3aTedb MPEJIOMJIEHUS Cpeibl), TpPU OMNHCAaHWW TPABUIBHO TPAKTOBATH
(bU3UYECKU CMBICI KCIOIB3YEMbIX BEJIWYMH, 0003HAYEHUS U €IUHUIIBI (PU3HUECKUX
BEJIMYUH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (U3UYECKYIO BEJIMYUHY C
JIPYTUMU BEJITUYHWHAMH, CTPOUTH TpadUKu H3YYCHHBIX 3aBUCUMOCTEN (U3UYECKUX
BEJIMYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UUecKue sIBJICHUS U MPOIECChl, UCTIOJb3Ysl 3aKOH
COXpaHEHHMsI DHEPTUHU, 3aKOH BCEMHPHOTO TITOTEHMsI, MPUHIUI CYNEPIO3UIIUUA CHUJI,
OPUHIUIT  OTHOCUTENBHOCTH ['anmunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHCHHS
UMITyJIbCA, 3aKOHBI OTPKEHUS ¢ TIPEJIOMIICHHS CBETAa, 3aKOHBI COXpaHCHUS
3apsiZIOBOTO M MAacCOBOT'O YHCENI MPU SJIEPHBIX peakIusx, IMpU HTOM JaBaTh
CJIOBECHYIO (DOPMYITMPOBKY 3aKOHA U 3aMUCHIBATH €70 MAaTEMATHYECKOE BhIPAKEHUE;
OOBSCHATh (PU3WYECKUE MPOIIECCHl W CBOMCTBA TEJI, B TOM YHUCJIE€ MU B KOHTEKCTE
CUTyallud  MPAKTHUKO-OPHUEHTHUPOBAHHOI'O  XapakTepa: BBISABISATH  MPUYMHHO--
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE W3 2—3 JIOTMYECKUX IIIaroB ¢ OMOpPOH Ha
2—-3 W3y4YEHHBIX CBOWCTBA (PU3MYECKUX SIBJICHUN, (U3UUECKUX 3aKOHOB WIH
3aKOHOMEPHOCTE;

pemars pacuy€THBIC 3ajadd (OMHUparoIuecs Ha CcUCTeMy H3 2-3 ypaBHEHHUN),
UCTIONIb3Ys 3aKOHBI U (HOpPMYIIbI, CBSI3bIBAIOIINE (DU3UYECKHE BEITWYHHBI: HA OCHOBE
aHaIM3a yCIOBUS 3a/1auy 3alHUChIBATh KPATKOE YCIOBHE, BBISIBIATH HEIOCTAIOIIUE WIIH
n30BITOYHBIC JTaHHBIC, BEIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIC IS PEIICHUS,
OPOBOAUTh Pacu€Thl M OLEHHUBATh PEATUCTUYHOCTH TOJYYEHHOTO 3HAYCHUS
(br3UIeCKOl BEIMUNHBI;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEIIUTh TPHU TMOMOIIH (PU3HUECKUX
METOJOB,  HCHOJb3ysl  ONUCAHWE  HCCIEOBAaHMS, BBIIEIATH  IPOBEPSIEMOE
MPEAINOJIOKEHNE, OLCHUBATh MPABUIBHOCTh MOpPSAJKA MPOBEACHUS HCCIEIOBaHMUS,
JIeaTh BBIBOJIbI, MHTEPIPETUPOBATH PE3yIbTaThl HAOIIOIEHUN U OTIBITOB;

MIPOBOJIUTH OMBITHI IO HAOIIONCHUIO (PU3NUECKUX SIBICHUIN WU (PU3NYECKUX CBOWMCTB
Ten (M3yueHue BTOporo 3akoHa HproToHa, 3aKOHA COXpaHEHUsI SHEPTUHU, 3aBUCUMOCTh
neproja KojieOaHui MPy>KMHHOTO MAasTHUKA OT MAacCChI TPy3a M KECTKOCTHU MPY>KUHBI
M HE3aBUCUMOCTh OT aMIUIUTYABl  MalbIX  KoJeOaHWi, TNpSIMOJUHEHHOE
pacrpoCTpaHEHUE CBETa, pa3JiokKEHHWE OeIoro CBeTa B CHEKTP, M3YUEHUE CBOMCTB
M300paxeHus B MIOCKOM 3€pKajie U CBOMCTB U300pakeHUsl MpeaMeTa B coOuparonieit
JUH3Ee, HAOMIOJEHHE  CIUIOLIHBIX M  JIMHEHYaThiX  CIEKTPOB  U3IIYUYEHHS):
CaMOCTOSITEJIbHO COOMpPATh YCTAHOBKY W3 H30BITOYHOrO Habopa oOOpynOBaHMS,
OTIMCHIBATH XOJT OTIBITA U €r0 PE3YIbTATHI, (POPMYITHUPOBATH BHIBOIBI;



MPOBOJUTL TIPH HEOOXOAMMOCTH CEpPUI0 TPSMBIX H3MEPCHHM, OIMpEaess CpeaHee
3HaUEHUE H3MepsieMOil BeIMYMHBI ((POKYCHOE pPACCTOSIHUE COOMPAOIIECH JIMH3bI),
000CHOBBIBAaTh BBIOOP CIIOCOOa M3MEPEHUS (M3MEPUTEIIHBHOTO MPUOOopa);

MPOBOJIUTH WCCIENOBAaHUE 3aBUCUMOCTEH (DU3MUECKUX BEIMYUH C HCIOIH30BAHHEM
MPSAMBIX HW3MEPCHHUH (3aBUCUMOCTh TIYyTH OT BPEMEHHW TMPH PABHOYCKOPEHHOM
IBWDKCHMH Oe3 HadaJbHOW CKOPOCTH, TMepHoJa KoJIeOaHWi MaTeMaTHYECKOTO
MasTHUKA OT JIJIMHBI HATH, 3aBUCUMOCTH yIJIa OTPAXCHHS CBETa OT yIja MaJCHHS U
yIiia IpeIoMIICHHUS OT yriia MajeHus): IIaHUPOBATh UCCIECOBAHNE, CAMOCTOSITETLHO
coOupath YCTaHOBKY, (UKCHPOBATH pE3yIbTaThl IMOJYYCHHON 3aBHCHUMOCTH
(GU3HUECKUX BEIIMYWH B BUIC TAOJHIl ¥ TpadUKOB, JeJaTh BBIBOJABI 110 PE3yJIbTaTaM
MCCIICJIOBAHNUS;

NPOBOJAUTh KOCBEHHBIC HW3MEPCHHUS (DU3WUYCCKUX BEIWYUH (CpedHSss CKOPOCTh M
yCKOpEHHE TeJa MpU PaBHOYCKOPEHHOM JIBIDKEHUH, YCKOPEHHE CBOOOIHOTO TaIeHus,
KECTKOCTh TPYXKUHBI, KOAQDUIMEHT TPEHUS CKOJIBKCHHSI, MEXaHWJecKas padbora u
MOIIIHOCTh, 4YacTOTa M Iepuoja KoJeOaHWH MaTeMaTHYeCKOr0 W MPYKHHHOTO
MasTHUKOB, OITHYECKass CHJIa COOWMpAromield JIMH3BI, paJUOAKTHBHBIM (OH):
IUTAHUPOBATh M3MEPCHHMSI, COOMpaTh AKCIICPUMCHTAIBHYIO YCTAaHOBKY W BBITIOIHSITH
U3MEpEHUs, CIACAYs MPEIOKCHHON MHCTPYKIIMH, BBIYUCIIATh 3HAUYCHUE BEIMYUHBI H
aHAJIM3UPOBATh TIOJYyYCHHBIC PE3YJNbTAaThl C Y4ETOM 3aJaHHON MOTPEITHOCTH
U3MEPEHU;

coOnoaTh TMpaBuUiia TEXHUKH O€30macHOCTH Tpu pabore ¢ 1abopaTopHBIM
000pyAOBaHUEM;

pa3nuvaTh OCHOBHBIE NMPU3HAKKA U3YYEHHBIX (U3MYECKUX MOJENei: MarepuaibHas
TOUYKa, aOCOJIOTHO TBEPAOE TEJIO, TOYCUHBIH MCTOYHHK CBETA, JIy4, TOHKAs JIMH3A,
TUTAaHEeTapHask MOJEIIb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO SI/IPa;

XapaKTepu30BaTh MPHUHIUIBI JCUCTBUS U3YUYEHHBIX NPUOOPOB M TEXHUUYECKHX
YCTPOMCTB C OMOpON Ha WX onucaHus (B TOM 4YHCIE: CHUAOMETP, IaTYUKHU
MOJIOKEHUSI, PACCTOSAHMSI U YCKOPEHHUS, pakKera, »3XOJOT, OYKH, MEPHUCKOTI,
doToanmapar, ONTUYECKHUE CBETOBOJbBI, CIIEKTPOCKOT, TIO3UMETp, Kamepa Buiabcona),
WCIIOJIb3YyS 3HAHUS O CBOMCTBAX (PU3WYECKUX SBJICHUA M HEOOXOIUMBIE (HU3MUECKUE
3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMbI U CXEMaTUYHbIE PUCYHKH M3yYEHHBIX TEXHHUECKHX YCTPOUCTB,
M3MEPUTEITHHBIX MPUOOPOB U TEXHOJIOTHYECKUX IMPOIIECCOB MPHU pEHICHUH Y4eOHO--
MPAKTUYECKUX 3a7]a4, ONTHYECKUE CXEMBI JJIsl TIOCTPOCHUS M300paKEHUI B TIOCKOM
3epKajie ¥ COOMpArOIIeH JIMH3E;

MPUBOJIUTH TPUMEPHl (HAXOAWTh HHPOPMAIMIO O TMPUMEPAxX) MPAKTHIESCKOTO
WCIIOJIb30BaHUST (DM3UYECKUX 3HAHWK B TOBCEIHEBHOW JXU3HHU IJIsi OOCCTICUCHHUS
0e30macHOCTH TpH OOpallleHnd C NpuOOopaMH W TEXHUUYECKHUMH YCTPONCTBAMHU,
COXpaHEHHUS 370pOBbSI M COONIOACHUS HOPM OSKOJOTUYECKOTO TIOBEICHHS B
OKPY’KAIOIIEH Cpeae;

OCYIICCTBIISITh TOWUCK wHhopManmu (Qusndeckoro coaepkanus B VHTepHere,
CaMOCTOSATEIHLHO (OPMYIHUPYsI TOUCKOBBIM 3ampoOC, HAXOAWTHh ITYTH OIPEACICHUS
JIOCTOBEPHOCTH TIOJYYCHHOW WH(POPMAIMK HAa OCHOBE WMEIONIUXCS 3HAHUH U
JIOTIOTHUTEIBHBIX HCTOYHUKOB;



e HCNONB30BaTh IMpPHU  BBHINOJIHEHUM Y4YEOHBIX 3aJaHUN  HAYYHO--TIOMYJISPHYIO
JUTEPaTypy (PU3NYECKOrO COAEPKaHUS, CIPABOYHBIE MaTepHalbl, PECYpPChl CETH
WuTepHer, BiageTh MNpuUéMaMU KOHCIEKTHPOBAaHUSA TEKCTa, MpeoOpa3zoBaHUs
nH(pOpMaIK U3 OJJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(pOpMALNU

U3 HECKOJbKMX HWCTOYHMKOB (PU3MYECKOT0 COJAEp)KAHMS, IyOJIMYHO MPEJCTaBIATh

pe3yJbTaThl MPOEKTHOM WM MCCIEI0BATEIBCKON NEATEIBHOCTH, IIPU 3TOM TI'PaMOTHO

UCIIOJIb30BaTh W3YYEHHBIM NOHATUIHBIA anmapar HW3y4aemMoro pasjaena (QU3MKd U

COMPOBOXK/JaTh BBICTYIUICHHE TNpe3eHTaluued ¢ Yy4€ToM OCOOEHHOCTEH ayAuTOpUU

CBEPCTHUKOB.

3. TEMATUYECKOE IIJNIAHUPOBAHUE C YKA3AHUMEM KOJINYECTBA
AKAJIJEMUYECKHX YACOB, OTBOJUMBIX HA OCBOEHHUE KAXJIOW TEMBI
YYEBHOI'O NMPEJIMETA U BO3MOXHOCTH MCHOJB30BAHUA 1O ATOM
TEME 2JIEKTPOHHBIX (HU®OPOBbIX) OBPA3OBATEJIBHBIX PECYPCOB.

7 KJIACC
Ne HanmeHoBaHMe pa3je/ioB U TeM KoauuecTBo JyekTpoHHbIE (U PpOBbLIE)
n/nm | mporpammsl 4acoB oOpa3oBaTe/ibHbIE pecypchl
Paszpnen 1. @usuka u e€ poJib B IO3HAHMH OKPY/KAKOLIEr0 MUpa
11 ®dusuka - Hayka o0 MpUpoJIe 2 bubnuoreka [JOK
https://m.edsoo.ru/7f416194
1.2 du3nyecKne BeINYNHBI 2 bu6moreka [IOK
https://m.edso00.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/] TIO3HAHUS 2 bu6moreka [IOK
https://m.edso00.ru/7f416194
Hroro mo pazgeny 6
Pasnen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BelllecTBA
2.1 Crtpoenue BemecTa 1 bubnuorexa [JOK
https://m.eds00.ru/7f416194
2.2 JIBY>KEHUE U B3aMMOICHCTBHE YaCTHI] 2 bu6mmoreka [IOK
BEIIECTBA https://m.eds00.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 bu6mmoreka [IOK
https://m.eds00.ru/7f416194
Wtoro mno pazneny 5
Pa3ngen 3. JIBuskeHHe M B3aUMO/IeliCTBHE TeJl
3.1 MexaHnuecKoe NBUKEHUE 3 bu6mmoreka [JOK
https://m.eds00.ru/7f416194
3.2 Wueprus, Macca, MIOTHOCTh 4 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
3.3 Cuna. Bunsl cun 14 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pasnen 4. /laBjeHue TBEPABIX TeJl, JKMIKOCTEH M ra3oB
4.1 Hasnenue. Ilepenava naBnenus TBEpABIMU 3 bubnuorexa [IOK
TEJIAMHM, KUJIKOCTSIMH U Ta3aMH https://m.edso0.ru/7f416194
4.2 JlaBiaeHHEe KUIKOCTH 5 bu6moreka [JOK
https://m.edso0.ru/7f416194
4.3 ATMmocdepHoe aBieHue 6 bubnuorexa [IOK
https://m.edso0.ru/7f416194
4.4 JleficTBHE JKUIKOCTHU U Ta3a Ha IOrPYKEHHOE 7 bubmuoreka [IOK
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B HUX TEJIO https://m.edso00.ru/7f416194
Wroro no pazgeny 21
Pa3nea 5. PaGora 1 MOIIHOCTB. DHEprus
51 PabGoTta 1 MOIIHOCTh 3 bu6moreka [JOK
https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 bubnuorexa [JOK
https://m.eds00.ru/7f416194
5.3 Mexannueckas 3Heprust 4 bubnuorexa [JOK
https://m.eds00.ru/7f416194
Uroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68
ITPOI'PAMME
8 KUIIACC
Ne HaumeHoBaHue pa3ieioB U TeM KoaunuecTBO JuexkTpoHHble (¢ poBbIE)
n/m | MporpamMmbl 4yacosB o0pa3oBaTe/ibHbIE PECYPChI
Pasnea 1. TensoBble siBJeHUs
11 CrpoeHnue u CBOMCTBA BEIIECTBA 7 bubnuoreka [JOK
https://m.edsoo.ru/7f4181ce
1.2 TenoBbIe mpoieccsl 21 bubnuoreka [IOK
https://m.edsoo.ru/7f4181ce
Wroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckre 1 MArHUTHbIE SIBJICHUSA
2.1 DNeKTpUYeCKue 3apsiabl. 3apsHKCHHBIE Tea U 7 bubnuorexa [JOK
HUX B3aUMOJEHCTBUE https://m.edsoo.ru/7f4181ce
2.2 [TocTosTHHBIN 3NIEKTPUUYECKUN TOK 20 bubnuorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 bu6moreka [IOK
https://m.edsoo.ru/7f4181ce
2.4 DNeKTpOMarHuTHas WHITYKITUS 4 bubnuorexa [JOK
https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68
ITPOI'PAMME
9 KUIIACC
Ne HaumenoBaHue pa3ie/ioB U TeM KoauvecTBo JuexkTpoHHbIe (HU(pPOBLIE)
n/n | NMporpaMmmbl 4acoB o0pa3oBaTte/ibHbIE PeCypChl
Pa3zgen 1. Mexann4deckue siBJICHUSA
1.1 MexaHHYeCKOE JBMKECHHE U CIIOCOOBI €T0 10 bu6mmoreka [JOK
OIMCAHUS https://m.edsoo.ru/7f41a4a6
1.2 BzaumoperictBue Ten 20 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUs 10 bubnuoreka [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexanuveckue KoJe0aHUS M BOJHbI
2.1 MexaHndecKre KojaeOaHus 7 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
2.2 MexaHn4YecKue BOJIHBL. 3BYK 8 bubnuorexa [IOK
https://m.edsoo.ru/7f41a4a6
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Hroro no pazneny

15

Paznen 3. BHCKTPOMaFHHTHOC moJi€ M 3JICKTPOMArHUTHBIC BOJIHBI

3.1 DIEKTPOMAarHuTHOE MOJIE U 6 bubnuorexa [JOK
JJIEKTPOMAarHUTHBIEC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pasnen 4. CBeTOBbBIE SIBJICHUSA
4.1 3aKOHBI PACIIPOCTPAHEHUSI CBETA 6 bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6
4.2 JIuH3bI ¥ on'TUYECKUE TPUOOPHI 6 bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenne 6eroro cBeTa B CIIEKTP 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pazgea S. KBanTOBbBIE sIBJICHUS
5.1 Hcnyckanue 1 MorjoueHue cBeTa aroMoM 4 bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6
5.2 Crtpoenue aToMHOTO siipa 6 bubnuotexa [JOK
https://m.edsoo.ru/7f41a4a6
5.3 S nepHbie peakuuu 7 bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. IloBTopuTe/ibHO-00001aI0 1M MOAYJIb
6.1 [ToBTOpeHue u 0000IIEHUE CONEPIKAHS 9 bubmoreka [IOK
Kypca ¢hu3uku 3a 7-9 Kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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