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[Iporpamma mo ¢u3ukKe Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHMsI COCTaBJCHA Ha
OCHOBE TpeOOBaHMIA K pe3ysbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOI 00pa3oBaTenbHOMN
IpOTpaMMBI, a TaKkke ¢ yuéToM (eaepanbHoil paboueil nmporpammbl BocnuTanus U Konnenmuun
npenogaBaHus yueOHoro npeamera «Duszmkay.

COJAEP/KAHUE OBYYEHUA

7 KUIIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usuka — Hayka o npupoje. SAsnenus npupoasl. GU3NYECKUE SABICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, JIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

@dusnueckue BenuuuHbL. M3Mmepenue Qusnueckux BenuuuH. Pusnmyeckue HpUOOPBHI.
ITorpemHocTs M3MepeHuii. MexayHapoiHas CUcTeMa €IMHHII.

Kak ¢u3uka m npyrue ecreCTBEHHBIE HayKH H3y4aroT MPHPOIy. EcTecTBeHHO-HAYYHBIH
METOJ IMO3HaHMA: HaOJIOJEHUE, ITOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHHE THUIOTE3,
SKCHEpPUMEHT 10 IPOBEpKE TuIoTe3, OO0bACHEeHHE HaOmonaemoro spieHus. OmnucaHue
($u3NYECKUX SIBICHUHN C IOMOIIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKIE, MAarHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®usuyeckue MpuOOpsl U MpoLeaypa MPsIMbIX U3MEPEHUH aHAJIOrOBBIM U LHU(POBBIM

npuopom.

Jlabopamopnwsie padbomot u onvimol.

OnpezeneHue LEeHbI eJIEHUS KalIbl U3MEPUTEIBHOI0 pUodopa.

W3mepeHune pacCTOSHUM.

N3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENa.

Omnpenenenue pasMepoB MaybIX TEN.

W3mepenue TeMiiepaTypbl MpPH IIOMOIUM KUAKOCTHOIO TEPMOMETpA U JaT4MKa
TEMIIEpaTyphl.

agprwddE

6. IlpoBemenme wmccineqOBaHUS TIO TPOBEPKE THIIOTE3BI: JAITBHOCTH MOJETA IMIApHKA,
MYIEHHOTO0 TOPU30HTAJIbHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3nes 2. [leppoHavyaabHbIe CBEJCHHUA O CTPOCHHMH BeILECTBA.

CTpoeHue BelIeCTBA: aTOMbl W MOJEKYTbl, HUX pa3Mepbl. OMBITHI, JI0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBukenue yacTtull BemiecTBa. CBSI3b CKOPOCTH JBHKEHHSI YaCTUL[ C TEMIIEpaTypoOu.
bpoynoBckoe nBuxkenue, Aauddysus. BzanMopelicTBue dYacTHIl BEIIECTBA: MPHUTSHKEHUE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, KHUAKOCTEH U TBEPIBIX
(kpucCTaUTHYECKUX) Teld. B3auMOCBs3b MEXIy CBOWCTBAMH BEIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M WX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHBIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. HaGmronenue nuddys3un.

3. HaGmronenue siBIeHUH, OOBSICHSIIONINXCSA MPUTSHKECHHEM WA OTTAIKUBAHUEM YaCTHUIL

BElIEeCTBaA.



Jlabopamopnwvie padbomot u onvimol.

1. Ouenka quamerpa aToMa METOJOM PsIOB (C UCToNIb30oBaHueM (hoTorpaduwii).

2. OmbITB IO HAOJIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYJISIPHOTO HPUTSKCHHUSI.

Pa3nen 3. /IBu:keHHe U B3auMO/ieiicTBUE TeJl.

Mexanuueckoe JBUKeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
CpenHsist CKopocTb ITpU HEPAaBHOMEPHOM JBMKEHUU. Pacd€r myTH 1 BpeMEHU JBUKEHUS.

SIBnenne wHepnuu. 3aKOH HHepuuHU. B3aumoneicTBue Ten Kak NPUYMHA U3MEHEHUS
CKOpPOCTH JBH)KEHHs Tel. Macca kak Mepa uHepTHocTH Tena. IlnmotHocTs BemiectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHUIE 00BEMA BEIIECTBA.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Tten. Cuna ynpyroctd M 3akoH ['yka.
W3mepeHne cuibl C NOMOIIBID JUHAMOMeTpa. fIBieHHe TAroTeHHs W cuia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CriokeHue cuil, HapaBJIEHHBIX IO
ozHO# npsimoil. PaBHozelcTByromas cuil. Cuna TpeHus. TpeHue CKONbKEHUS U TPEHUE MOKOS.
Tpenue B npupoe U TEXHUKE.

Hemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKECHHS Tena.
H3mepeHune ckopocTy NpSIMOIMHENHOTO ABHXKEHHUS.
Haburonenue siBjaeHUs] UHEPIUH.
Habmtoienue n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUH TETl.
CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEJl.
CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJHOW MPSIMOH.
Jlabopamopnwsie padbomot u onvimol.
1. OmpeneneHre CKOPOCTH PABHOMEPHOTO JABIKEHUS (LIapUKa B HKHJIKOCTH, MOJIEIH
AIEKTPUYECKOTO aBTOMOOUJIS M TaK Jlanee).
2. OmnpeneneHue cpenHeil CKOPOCTH CKOJIBXEHHs OpycKa WM HIapuKa MO0 HAKIOHHOM
IIJIOCKOCTH.
3. OmpeneneHue MIOTHOCTH TBEPJIOTO Tea.
4. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh pacTskeHHs (nedopMarvu) NpykKHUHbI OT
MIPUIIOKEHHOMN CHIIBI.
5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJIbKEHHUS OT Beca Tella U
XapakTepa COIPUKACAOIINXCS TOBEPXHOCTEN.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

JaBnenue. CriocoObl yMEHbBIIEHNS U YBETUUEHUS JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTD
JaBJIeHUs ra3a oT 00béma, Temnepatypsl. [lepenaua naBnenus TBEPABIMU TeIaMH, KHUAKOCTIMU

ok wnkE

u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuvHbl. 3aBUCUMOCTDH AABICHUS KUAKOCTH OT
rnyounsl.  [mppocratmdeckuii  mapamgokc. CooOmarommecs cocyabl.  [umapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpuuMHBI CylIecTBOBaHUS BO3TYLIHOM
obomnouku 3emmu. Ombit Toppuuennu. M3mepeHue atmocdepHOro naBieHHs. 3aBUCUMOCTH
atMoc(epHOro JaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl I wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE KUIKOCTU U ra3a Ha MOTPYXKEHHOE B HUX TeNNo. BeiTankuBaromas (apXxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.

1. 3aBHCHMOCTP JIaBJICHUS Ta3a OT TEMIIEPATYPHI.



[Tepenaya naBieHUs )KUAKOCTHIO M TA30M.
CooOmraromumecs COCyIbl.

I'mppasinyeckuii pecc.

[IposiBiieHue neiicTBUs aTMOC(HEPHOTO TABICHHS.

ok wd

3aBUCHUMOCTh BbITaJ'IKI/IBaIOH_Ieﬁ CHJIBI OT 00BEéMa HOF];)Y)I(éHHOfI qacTH TCJlIa H
IIJIOTHOCTH XUJKOCTH.

~

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

o

VYcnoBue miiaBaHus TeN: IUIABAaHWUE WM IMOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IVIOTHOCTEH TEJA U KUJKOCTH.
Jlabopamopuvie pabomsl u onvimol.
1. HccnemoBaHue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMA MOTPYKEHHOHN B JKUIKOCTh
YacTH TeJa.
2. OmnpeneneHue BBITAJIKUBAIONIEH CHJIBI, JIEHCTBYIOIICH Ha TeENO, MOTPYKEHHOE B
KUIKOCTbD.
3. IIpoBepka HE3aBUCHMOCTH BBITAIKHBAIOIICH CHIIBI, JEHCTBYIOIIEW Ha TEIO B
JKUJKOCTHU, OT MACCHI TeJa.
4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBHITAIKUBAIOUICH CHIIBI, NEHCTBYIONIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOrPYKEHHON B KUIAKOCTh YACTH T€Ja U OT IUNIOTHOCTU
KUJKOCTH.

5. KonctpyupoBanue apeoMeTpa WIM KOHCTPYHPOBAaHHE JIOJKH W OIpeneicHue eé

rpy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoiHOCTB. JHeprus.

Mexanunueckast pabora. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHas IUIOCKOCTh. IlpaBuio paBHOBecus
pbiuara. [IpuMeneHnue mpaBuia paBHOBecHUs pblyara K OJOKY. «30JI0TOE€ MPABUJIO» MEXAHUKU.
KIIJ mpocTsix Mexanu3MoB. [IpocTeie MexaHU3MBI B OBITY U TEXHHKE.

Mexanunyeckas sHeprus. KuHetmueckas W mnoOTeHUHalIbHas »Heprus. lIpeBpainenue
OJIHOTO BU/Ia MEXaHUYECKON SHEPTUH B IPYTOi. 3aKOH COXPAaHEHUS DHEPIHH B MEXAHHKE.

Hemoncmpayuu.

1. TIpumepsl NpOCTHIX MEXAaHU3MOB.

Jlabopamopnuvie padbomot u onvimol.

1. Omnpenenenue pa®OTHl CHJIBI TpPEHUS NpPU PaBHOMEPHOM JBIKEHMM Tejaa IO

TOPU30HTAILHON TOBEPXHOCTH.

2. HccnenoBaHue ycnoBHI paBHOBECHS pbluara.

3. WUsmepenne KIIJ] Hak1OHHOH TIIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHMS MEXaHUYECKOH IHEPIUH.

8 KUIACC

Pa3znen 6. Tens1oBbIe SIBJIEHHU.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYIISIPHO--KMHETHUYECKOM TEOpUU CTPOEHUS BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmbIThl, NOATBEPKIAIONIME OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPIOTO, KUIKOTO U Ta3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucrammudyeckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra3oB, )KUIKOCTEH M TBEPABIX TNl HA OCHOBE TOJIOKEHUN
MOJIEKYJIIPHO--KUHETUYECKOM Teopun. (CmauMBaHWE M KanwUIIpHbIE siBIeHUs. TeroBoe
pacIIMpEeHne U CXKaTHe.



Temneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIUUIOBOTO JABW)KEHHUS YacTHL.
Buytpennsst sHeprusi. CmocoObl W3MEHEHHsS BHYTPEHHEH JHEpruu: Terionepenada u
coBeplrieHre paboThl. BUIbI TeIUIONEpEaun: TIIIONPOBOAHOCTE, KOHBEKITUS, H3TYICHHUE.

KonuuecTBo TEmioThl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMEH U TEeIoBOe
paBHOBecHe. YpaBHEHHE TeIIoBoro Oananca. IlnaBneHue um oTBepieBaHUE KPUCTAILTUMYECKHX
BEIIECTB. YAenbHas Teryora ruaBieHus. [lapooOpa3oBanue u KoHjeHcarus. lcnapeHue.
Kunenue. VYnenpHas Teruiora mnapooOpa3oBaHUsl. 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHHUS OT
aTMoc(hepHOro JaBiIeHHUS.

BnaxnocTs Bo3ayXa.

DHeprus TOIIMUBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Mpunmuner pabotel TemoBbix aBurarteneit KIIJ TemmoBoro aBurarens. TemoBble
JIBUTATEIH U 3aLIUTa OKPY>KarOUIEH Cpeibl.

3aKOH COXpaHEHUs U IPEBPALLECHUS SHEPTUU B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBUKEHUS.

Habmonenue nuddysun.

Habmtoienue siBieHnii cMauMBaHUsI U KaMWUISIPHBIX SBICHU.
HaburoieHue TemioBoro paciupeHus Ted.

W3menenue gaBiaeHus raza npu U3MEHEHUN 00bEMa U HArPEeBAaHUU WJTU OXJIaXKICHUH.
[IpaBuna n3MepeHus TeMiepaTypsl.

Buns! Teruionepenayu.

OxaxkJIeHue Mpu COBEPIIEHNUU PabOTHI.

HarpeBanue mipu coBepiiieHuu padOThl BHEITHUMU CUJIaMH.

10 CpaBHeHHE TETUIOEMKOCTEN Pa3IMYHBIX BELLIECTB.

11. HaOnroneHue KUIIEHUS.

©ooNORALDNE

12. HaGnroieHue mocTOsSTHCTBA TEMITEPATYPHI IIPH TUIABJICHHH.

13. Mojienu TEeIIOBBIX ABUTATENIEH.

Jlabopamopuvie pabomol u onvimol.

OnBITHI MO OOHAPYKEHUIO TEHCTBHUS CHIJI MOJICKYJISIPHOTO TPUTSKEHHUSI.

OnbITHI O BhIpAIIMBAaHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

OnbIThI 10 HAOJIOIEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, )KUJIKOCTEH U TBEPABIX TE.

Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbIThl, JAEMOHCTPHUPYIOLIUE 3aBUCHUMOCTH JaBJICHUs BO3AyXa OT ero o0béMa u

HarpeBaHus WIN OXJIaKICHUSI.

6. TlpoBepka THIIOTE3BI JMHEWHONW 3aBHCHUMOCTH JITMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUUYECKON TPYyOKe OT TEMIIEPATYPHI.

7. HaOmoneHne m3MeHEHHs BHYTPEHHEW SHEprHM Tela B pe3yJsibTaTe Teryionepesadd u
paboThl BHEIITHUX CHII.

8. HccnenoBanue siBICHHS TETIOOOMEHA PU CMEIIMBAHUH XOJIOTHOW ¥ TOPSTUEH BOIBI.
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9. OmnpeneneHne KOMUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOH MpHU TEIUIOOOMEHE C
HarpeThiM METAITIMYECKUM LIUJIUHAPOM.

10. Onpenenenne yaenpHON TETTIOEMKOCTH BEIIECTBA.

11. VccnenoBanue mporiecca HCapeHHs.

12. Onpenenenre OTHOCUTENLHON BIAKHOCTH BO3/yXa.

13. Onpenenenue yaenbHON TEIIOTHI IIABICHUS JIbA.

Pazgen 7. diiekTpuyeckne 1 MarHUTHbIE SIBJICHUSA.



OnekTpusanusa Ten. J[Ba poja 3JeKTpUUYecKuX 3apsaoB. B3aumoneicTBUE 3apsiKEHHBIX
ten. 3akoH KymoHa (3aBUCHMMOCTb CHJIBI B3aUMOJEHCTBUS 3apsKEHHBIX TET OT BEITUYUHBI
3apsiIOB U PACCTOSIHUS MEXKTY TEIAMH).

Onektpuueckoe nosie. Hanpsok€HHOCTH anekTpudeckoro nois. [IpuHumn cyneprno3unun
JNEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3jeKkTpuueckuil 3apsan. CrpoeHue
atoma. [I[poBOAHUKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

OJIEKTPUYECKUIT TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOro TOKa. lcTouHuMKM
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onexktpuueckasd uenb. Cuna Toka. OJnekTpuueckoe HampspbkeHue. ConpoTHBIIEHHE
MIPOBOJIHUKA. Y JIEJIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma [ ydacTka Lenu.
[TocnenoBarenbHOE U MapaIeIbHOE COEAMHEHUE TIPOBOJHUKOB.

Pabota 1 MOIIHOCTB 3JIEKTPUUECKOIO TOKA. 3akoH Jxkoyns—JleHna. DiekTpuueckue Henu
U TIOTPEOUTENH ICKTPUICCKOM dHEPTUH B ObITY. KOpOTKOE 3aMBIKaHHE.

[locTostHHbIE MarHuThl. B3aumMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe moJe.
MarnuTtHoe noje 3eMJId U ero 3HaueHue JUIs )KU3HU Ha 3emuie. OnbIT Dpcrena. MaruutHoe noiie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. J[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOSHHOrO TOKa. lcmosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanesd. SBieHue  3neKTpoMarHUTHOM  uHAyKuMH. IlpaBuno  Jlenna.
Onektporereparop. CrocoObl TOJYYEHHUS JJICKTPUUYECKOM HHEPruu. ODIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHHKAX YHCPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa poJia SIEKTPUYECKUX 3aps0B M B3aUMOJICHCTBUE 3apsXKEHHBIX TEJl.
YCTpoUCTBO U IEHCTBHE IIEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAss UHTYKIIUS.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsi/IOB.
[IpoBOTHUKY U AUDIIEKTPUKH.
MogenupoBaHue CUIIOBBIX JTUHHUH 2JIEKTPUUECKOTO OIS,
W cTOYHMKY TOCTOSITHHOTO TOKA.
JlercTBUSA DIIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B )KUJIKOCTH.
. 'a30BBbIii pazps.
. I3mMepeHne cuiibl TOKa aMIepMETPOM.
. I3mepeHue 31eKTpuYeCcKOoro HanpsKeHUs BOJIbTMETPOM.
. Peoctat u mMara3uH COnpOTHBIICHUM.
. B3anmoneicTBre NOCTOSIHHBIX MarHUTOB.
. MopenvupoBaHue HEBO3MOXKHOCTH pa3/eJIeHUs MMOIOCOB MAarHUTa.
. MopenvpoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHOE moJie TOKa. JJIEKTPOMArHHUT.
. JleficTBMe MarHUTHOTO TOJIsL Ha MPOBOJIHUK C TOKOM.
. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.
. UccnenoBanue sSIBIEHUS AIEKTPOMArHUTHON WHIYKITUH.
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23. OneiTel Dapanes.

24. 3aBUCUMOCTD HAIPABJICHUS WHAYKIIMOHHOTO TOKA OT YCIOBHI €r0 BOSHUKHOBEHHS.
25. DnexTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuwvie padbomot u onvimeol.

OnbIThHI 1O HAOIIOECHUIO SJIEKTPU3ALUU TeJl MHAYKLIHEH U PU COTPUKOCHOBEHUU.
HccnenoBanue qeHCTBUS JIEKTPUIESCKOTO TOJIS HA MPOBOIHUKH U AUATICKTPHKH.
COopka u mpoBepKa padOTHI JEKTPUIECKOH IETTH TOCTOSHHOTO TOKA.

H3mepeHue u peryJIupoBaHue CUIIbI TOKA.

H3mepeHue u peryiupoBaHue HalpsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIIYLIETO Yepe3 PE3UCTOp, OT COMPOTUBIICHHUS
pe3uCTOpa M HAPSHKEHUS Ha PE3UCTOPE.

ok wnNE

7. OnbITel, JEMOHCTPUPYIOLIME  3aBUCHUMOCTb  JIEKTPHUUECKOTO  COIPOTHBIICHUS
IPOBOJHHKA OT €r0 JAJIUHBI, IIJIOIIAIU TOIEPEUHOr0 CEUEHUsI U MaTepualla.

8. IlpoBepka mpaBuia CIOKEHUS HANPSDKEHUH TPU TMOCIEAOBATEIHLHOM COCIUHEHUHU
JBYX PE3UCTOPOB.

9. IIpoBepka mpaBuia Ui CUIIbI TOKA MPH NMapauIeIbHOM COCTUHEHUN PE3UCTOPOB.

10. Onpenenenue paboOThI AIEKTPUUYECKOTO TOKA, UAYILLIETO Yepe3 PE3UCTOpP.

11. Omnpenenenrie MOIIHOCTH JEKTPUUECKOI0 TOKA, BBIIEIEMON Ha PE3UCTOPE.

12. UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JaMIIOUKY, OT HApsIKCHHUS
Ha Hel.

13.0Omnpenenenne KI1J] HarpeBaTes.

14.ViccnenoBaHre MarHUTHOTO B3aWMO/ICUCTBHUS MOCTOSTHHBIX MarHUTOB.

15.13yyeHne MAarHUTHOIO TOJS  IOCTOSHHBIX ~MarHUTOB IpH  UX
O00BEIMHEHUU U pa3JICICHUN.

16.VccnenoBanue AeMCTBUS 2JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17.0mbITEI, JEMOHCTPUPYIOIINE 3aBUCHMOCTh CHJIBI  B3aMMOJICHCTBHS
KaTyIIKKH C TOKOM M MarHuTa OT CHJbI TOKA W HAmpaBlICHHs TOKa B
KaTyIlKe.

18.13yueHue neicTBUS MarHUTHOTO TIOJISl HA MPOBOJHUK C TOKOM.

19.KoHcTpynpoBaHue 1 u3ydeHne padoThl JEKTPOIBUTATETIS.

20.Uzmepenue KIIJI snexTpoaBUTraTeIbHON yCTAHOBKH.

21.00BITBI TIO MCCTENOBAHUIO SBIICHUS JJICKTPOMArHUTHOW WHIYKIUU:
UCCIIEJIOBaHUE M3MEHEHUM 3HAYEHUs] M HANpaBiICHHUs HHIYKIHMOHHOTO
TOKa.

9 KUIACC

Pa3znen 8. Mexanuveckue siBJ1eHUsI.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHs. PaBHOMepHOE NpsIMOJIMHEHHOE
nBUxeHne. HepaBHOMepHOE NpsAMOJIMHENHOE NBUKEeHUE. CpeHssi 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKECHUMU.



VYckopenue. PaBHOyckopeHHOe mpsiMonuHelHOe aBkeHue. (CBoOogHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon u yactora oOpalleHus.
JIunelinas u yrinoBas cKOpocTh. LIeHTpoCTpeMUTENIBHOE YCKOPEHHE.

ITepsbiii 3ak0H HptoToHa. BTopoit 3akoH HeroToHa. Tperuit 3akoH HeroToHa.
[IpyHIMT CyNIEpIIO3UIUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHust: cujia TPEHUs CKOJIbKEHUS, CUIIa
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. JBuxenue mianeT BOKpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue marepuanbHON TOuku. AOcomoTHO TBEPAOe Teno. PaBHOBecue
TBEPJOTrO TeJIa C 3aKPEIUIEHHOM OChO BpallleHus. MoMeHT cuibl. LeHTp TskecTn.

Nmnynsc Tena. M3mMeHeHne umimyibea. VIMITynbCe CHibl. 3aKOH COXPAaHEHMS
uMIlysbca. PeakTuBHOE JBUKEHUE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHusi. CBA3b 3HEPruM U padoThl. [loTeHIManbHas SHEPrus Tela, MOJHATOTO HaJl
NIOBEPXHOCTHIO 3eMiH. [loTeHIIManpHas SHEPrus cKaToil npyxuHbl. Knunetnueckas
sHeprud. TeopeMa 0 KMHETMYECKOM SHEPTHH. 3aKOH COXPAHEHHUS MEXaHHYECKOU
HHEPTUU.

Hemoncmpauuu.

1. HaOmroneHne MEXaHMYECKOIO JIBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEl
OTCYETA.

CpaBHeHuEe TyT€dl W TPAEKTOPUW ABUKEHHS OJHOTO M TOrO XK€ Teja

OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHre CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.

HccnenoBanre NpU3HAKOB PABHOYCKOPEHHOTO JIBHKEHHUS.

Habmroienue nBU>KeHUs Tela o OKPYKHOCTH.

HabGnrogenne MexaHM4eCcKUX SBJICHHM, TPOUCXOASIINX B CUCTEME OTCUETA

«Tenexka» mnpu €€ paBHOMEPHOM U  YCKOPEHHOM JBHKEHUU

OTHOCUTENBHO KaOMHETA (PU3MKH.

7. 3aBUCHUMOCTb YCKOPEHHMsI Te€jla OT Macchl Tejla U JACHCTBYIOLIEH Ha HEro
CHJIBI.

8. HabGmronenue paBeHCTBA CUJT TTPU B3aUMOJICHCTBUU TEJ.

9. N3meHeHue Beca Tena NpU YCKOPEHHOM JIBUKEHUU.

10.Tlepenava umynbca mpu B3aUMOICHCTBUU TEIL.

11.TIpeoOpa3oBaHus SHEPTHH NMPU B3aUMOICHCTBUH TEJL.

12.CoxpaHeHne UMITyJbCa IPU HEYTIPYTOM B3aUMOJIEHCTBUU.

13.CoxpaHeHue uMityiabca npu adCOJIIOTHO YIPYTOM B3aUMOACHCTBUU.

N
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14.HaOnroeH1e peakTUBHOTO ABUKEHUS.

15.CoxpaHeHne MEXaHMYECKOM SHEPTUU IIPU CBOOOTHOM MAJACHUU.

16.CoxpaHeHne MEXaHHUECKON YHEPTHH MPH JBIKEHUH Tella Mo JCHCTBHEM
PYKUHBI.

Jlabopamopnvie pabomul u onvimaul.

1. KoHcTpynpoBaHue TpakTa JUuisl pa3roHa W JAJBHEWUIIEro paBHOMEPHOIO
JBUKEHUS [IAPUKA WIH TEIEKKU.

2. OnpeneneHue CpegHEN CKOPOCTH CKOJIBKEHUs OpyCcKa WM JIBHYKEHUS
IIApUKa 10 HAKJIIOHHOMN IIOCKOCTH.

3. OmpeneneHue yCKOpEHHUs Tela IMPU PaBHOYCKOPEHHOM JBMKEHHM IIO
HAKJIOHHOU IUTOCKOCTH.

4. VccrnenoBaHue 3aBHCUMOCTH IIYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4aJIbHOW CKOPOCTH.

5. IlpoBepka TrumoTe3bl: €cCIW MPU PABHOYCKOPEHHOM JBHKEHHH O€3
HAaYaJIbHOW CKOPOCTH IIyTH OTHOCATCS KakK psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIUE MPOMEXYTKH BPEMEHH OJJUHAKOBBI.

6. HccnemoBanme 3aBUCMMOCTH CHUJIBI TPEHHUS CKOJIBKEHHUS OT  CHJIBI
HOPMAJIBHOTO JaBJICHMUS.

7. Omnpenenenue ko3 HULUEHTa TPEHUS CKOJIbKEHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

oo

9. Ompenenenrie pabOTHI CHIBI TPEHUS NPH PAaBHOMEPHOM IBIDIKECHUHU Tela
10 TOPU30HTAIBHOM ITOBEPXHOCTH.

10.Ompenenenre pabOTHl CUJIBI  YIPYrOCTH TIpU  TOABEME Tpy3a C
WCITIOJIb30BAHUEM HEIOABUKHOTO U MOBUKHOTO OJIOKOB.

11.M3y4yeHue 3aKOHa COXPaHEHUSI SHEPTHH.

Pa3nen 9. Mexannuyeckue KoJie0aHusi M BOJIHbI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: TIEPHO/T,
4acToTa, aMIUINTYy1a. MareMaTu4eckuil U NPy KUHHBIM MasTHUKU. [IpeBparieHue
AHEPIUU MPU KOJIeOATEIHHOM JIBUKEHUM.

3aryxatomue  koneOanus.  BwiHykneHnole — kojeOanus.  Pe3oHaHc.
Mexanuueckue BosiHBL. (CBOWCTBa MEXaHWYECKUX BOJH. [IpomonbHble W
[IONIEPEYHbIE BOJHBI. [[MMHA BOJHBI © CKOPOCTH €€ PacnpOCTPAHEHUS.
Mexanunyeckue BOJIHBI B TBEPJIOM TEJIE, CENCMUYECKUE BOJIHBL.

3Byk. I'pomKkocTh 3Byka U BbicOoTa ToHa. OTpakeHue 3Byka. MHbpa3Byk u
YIbTPa3BYK.

Hemoncmpayuu.

1. HaOmromenue koJyieOaHWii T 1104 HOEUCTBUEM CHIIBI TSKECTH M CHUJIBI

YIPYTOCTH.
2. HaOmronenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.



3. Habmronenue BbIHYXIEHHBIX KOJIEOaHHI U Pe30HAHCA.

4. PacnpocTpaHeHUE NPOAOJIbHBIX U MONEPEYHBIX BOJIH (Ha MOAEIIN).

5. HaOmroneHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

6. AKycTHYECKHiIl pe30HaHC.

Jlabopamopnvie pabomul u onvimaul.

1. OmnpeneneHue 4YacTOThl M MEpUOJA KOJEOAHW MaTeMaTUYECKOTO

MasiTHUKA.

2. OmpepeneHrie 4acTOThl U IEpHOJia KoieOaHu MPY>KUHHOTO MAasgTHHUKA.

3. UccnenoBanue 3aBUCUMOCTH TMEepHOJia KOJIEOAHHUM MOABEIICHHOTO K HUTH

rpy3a OT JIJTUHBI HUTH.
4. VccnenoBaHu€ 3aBUCMMOCTHU MEPHOJIa KOJIEOaHUM MPYKUHHOTO MasSTHUKA
OT Macchl Tpy3a.

5. IlpoBepka HE3aBUCUMOCTH NEpUOAA KoieOaHUll rpy3a, MOJBEIIEHHOTO K
HUTH, OT Macchl Ipys3a.

6. OmpITeI, JAEMOHCTPUPYIOIIME 3aBHUCHUMOCTh Mepuoda  KojaeOaHWid
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHus cBOOOJIHOIO MaJeHUs.

Pazgea 10. DneKTpOMArHuTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTpOMarHUTHOE  MoJIe.  OJEKTpOMarHuTHble  BoiHbL.  CBolicTBa
ANEKTPOMArHUTHBIX BOJH. [llkana »ieKkTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3H.

DnexkTpoMarHuTHas npupoaa csera. CkopocTh cBeTa. BoIHOBBIE CBOWCTBa
CBeTa.

Jemoncmpayuu.

1. CgoiicTBa 3JI€KTPOMArHUTHBIX BOJIH.

2. BonHOBEIE CBOICTBA CBETA.

Jlabopamopuvie pabomul u onvimaol.

1. V3yueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOWUIIBHOTO

tenedoHa.

Paszgea 11. CBeroBbIe siBJICHHS.

JlyueBass  mogmenr  cBera.  Hcrounumkm — cBera.  [IpsmosmmHenHOe
pactipoctpanenue cBera. 3atMenust Connia u Jlynsl. OTpaxenue ceera. [1lmockoe
3epKajo. 3aKOH OTPaXKEHHUS CBETA.

[Ipenomnenue cBeta. 3akoH npenomiieHus cBeta. [lomHoe BHyTpeHHee
OoTpakeHue cBeTa. lcronb30BaHUWE TMOJHOTO BHYTPEHHETO OTpPaXEHHS B
ONTHUYECKUX CBETOBOAAX.

Jluaza. Xom mydeit B JmH3e. Onruueckas cucrema (oroamnmapara,
MHUKpPOCKOIIa M Tejeckona. I'Ja3 kak onTudeckas cucrema. biaum3opykocTs u
JATbHO30PKOCTb.



Pasznoxxenne Oenmoro cBera B crnektp. OmnbiTel Hptotona. Croxenue
CIEKTPAJIbHBIX LIBETOB. J{ucnepcus cBeTa.
Hemoncmpauuu.
[IpssMONMHEHOE pacpOCTPaHEHHE CBETA.
OTtpaxeHue cBeTa.
[Tomyuenune n300paxeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.
OnTryecKuil CBETOBO/I.
Xoj ayuyer B coOMparole JIMH3e.
XoJ JIyder B paCCEUBAIOIIEH JIMH3E.
[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.
. Ipunuun geiictBus GporoanmapaTa, MUKPOCKOIIA U TEJIECKOIIA.
10.Monens rnasa.
11.Pa3nokeHue 6e10ro cBeTa B CIEKTP.
12.TTony4yenue 6enoro cBeTa MpH CIOKEHUU CBETA Pa3HBIX 1IBETOB.
Jlabopamopuvie pabomul u onvimol.
1. WccnenoBanue 3aBUCUMOCTH yIjla OTPa)KE€HUs CBETOBOrO Jyya OT yria
MaJICHUs.

2. V3yueHue xapakTEepPUCTHK U300PAKEHUS MPEMETA B TIIOCKOM 3epKajle.

3. HccnenoBanue 3aBUCHMOCTH YTJia TPEJIOMJICHHSI CBETOBOTO Jy4ya OT yrjia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. TlonmyuyeHue U300paKeHUM C TOMOIIbIO COOMPAIOIIEH JIMH3BI.

5. Ompenenenrie POKYCHOTO PACCTOSTHUSI U ONTUYECKOU CUJIBI coOMparonieit
JINH3BI.

6. OmBITHI O PA3I0KEHUIO OEIOTr0 CBETa B CIIEKTP.

7. OnbITEl IO BOCIHPUATHIO I[BETa MPEAMETOB MPU UX HAOIIOJICHUM Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3pen 12. KBanTOBbBIE SIBJICHHUS.

OneiTel Pe3epdpopna v mianerapHas mojenb atoma. Monens atoma bopa.
Hcnyckanue v noryiomeHne cBera aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-u3iaydenusi. CTpoeHue aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npepaienus. [lepron monypacmnana aTOMHBIX SIIEP.

SAnepHble peakiuu. 3aKOHbI COXpPAHEHHUS 3apsIIOBOIO U MAacCOBOTO YHCEN.
DOHeprusi CBA3U aTOMHBIX siiep. CBs3b MacCchl U dHEpruu. Peakiuu cuHTE3a U
nenenusd siaep. Ucrounuku sneprun CostHIla U 3BE3 .

Snepunas sHepreTuka. JleMCTBUS pPagUOAKTUBHBIX HW3JIyUYCHUW HA IKUBBIE
OpTaHU3MBI.

Hemoncmpauuu.
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CrexTpbl U3ITy4YEHHUsI U OTJIOLIEHUS.

CreKTpbl pa3IMyYHbIX Fa30B.

CnexTtp Bogopoa.

HabGmronenue TpekoB B kamepe Busbcona.

Pabora cuéTumka HOHU3UPYIONTUX U3ITYYCHUH.

Peructpanus n3nydeHus NpupoIHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HabGnrofeHue CIUIONIHBIX U IMHEWYAThIX CIIEKTPOB U3ITyUCHHUS.

2. UccnenoBanue TPEKOB: M3MEPEHUE HHEPTUU YACTHUIBI MO TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. H3mepenue paanoakTuBHOTO (OHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO--00001IAOLINIT MOy b IPEIHA3HAYEH JIJISl CUCTEMATU3aluN
U 000OUIeHMs]  MPEAMETHOTO  COJAEpKaHUS M OIbITa  JESATENIbHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3HMKH, a TAK¥Ke JJI1 MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (U3uKe s 00y4aroluxcs,
BBIOPABIIKX ATOT yYEOHBIN MpeIMeET.

[Ipu M3y4eHUM JAHHOTO MOJIYJIA PEaTU3yIOTCS U CUCTEMATU3UPYIOTCS BUABI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeUnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METalpEeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  0o0yueHus, (GopmMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHMS
SBJICHUM TPHUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (PU3nyeckue
ABJICHUSI, TPUMEHSS TIIOJyYEHHBbIE 3HAHHWS, pelmaTh 3ajJadyd, B TOM YHCIE

ok wnE

Ka4ECTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIMATBEHO ACSATEIBHOCTHBIM XapaKTep JAHHOTO pa3jielia pealn3yeTcs
32 Ccu€T TOro, 4YTOo OOYy4YarolIMecs BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
IpeJIaraeTcs:
HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrmo3HaBaTh M HAYYHO OOBSICHATH
dbuznyeckue SBJICHUS B OKPYKAIOIIEH MPUPOJI€ U MOBCEAHEBHON KU3HU;
WCIIOJIb30BaTh HAYUYHbIC METObI UCCIEAOBAHUS (PU3UUECKUX SIBJICHUMN, B TOM
YHUCIIE 11 NPOBEPKU TUIIOTE3 U MOJTYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIEE BAXHBIX JTOCTHXKCHHN COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEDP, IPAKTUYECKOTO UCIIOIB30BaHNS PA3IMYHbBIX UCTOUYHUKOB
SHEPTrUU Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUSI BCEX MU3BECTHBIX BHUJIOB
SHEPTHUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbraTe udydeHus pu3NKd Ha ypOBHE OCHOBHOI'O 0O0IIET0 00pa3oBaHMs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

- MPOSIBJICHUE MHTEPECAa K UCTOPHUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON
bu3nuecKoil HayKu;

- IEGHHOCTHOE OTHOIIEHHE K JTOCTUKEHUSAM POCCUMCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKy;

- OCO3HAHME BAXXHOCTH MOPAIBHO--3THYECKUX NPHUHLHIIOB B JEATEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
MIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJBTYPBI;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENBHOCTH;

S5) ¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI M  3MOLHOHAJIBLHOIO
0J1aronoJIy4us:

- OCO3HaHUE IIEHHOCTH Oe30macHoro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpaBWJl O€30MacHOro0 IMOBEAEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUUECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JIOMAITHUX YCIIOBHSIX;

- copMHUpPOBaHHOCTh HaBbIKa pedIeKCHMU, NpPU3HAHME CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS

- aKTUBHOE Yy4yacTHU€ B pEUICHUH NPAKTUYECKUX 3aady (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoia, Kpas) TEXHOJOTHYECKOH W



COIMAIbHOW HAIPaBJICHHOCTH, TPEOYIOIMMUX B TOM 4YHCIC U (DU3NIECKUX
3HAHUM;

® - UHTEPEC K MPAKTHICCKOMY M3YUEHUIO MPOPECCUll, CBA3aHHBIX C (PU3UKOM;

e 7)3K0JOrH4eCKOro BOCIIMTAHUSA:

® - OpUCHTAIlMA Ha TpPUMEHEHWE (HU3MYECKUX 3HAHUU ISl pElIeHUs 3aaad B
o0JIacTH OKpy’Kalollled cpeibl, IUIAaHUPOBAHUSI TIOCTYNKOB W OICHKH HX
BO3MOXKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

® - OCO3HaHME IJI00ATLHOIO XapakTepa JKOJOTMYECKHUX MPoOJeM U MyTel ux
pelieHus;

e 8) ajanTanuM K U3MEHSIOUIMMCH YCJOBUSIM COLMAJIBLHOM U NPHPOIHOM
cpeasbl:

® - MOTPeOHOCTH BO B3aUMOJCHUCTBUH IIPH BBIOJTHCHUU HWCCICAOBAHUN U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
JIPYTHX;

® - T[IOBBIIICHHE YPOBHSA CBOEH KOMIIETEHTHOCTH Ye€pe3 IPAKTUUECKYIO
JIeSITCIILHOCTD;

® - IOTPeOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHUM, B TOM YHcIie (POPMYINPOBATH
WJICU, TIOHSATHSI, TUTIOTE3bI O PU3NUECKUX OOBEKTAX U SIBJICHUSIX;

e - oco3HaHUE Je(DUITUTOB COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEN B 00JacTH
busuKu;

® - [UIAHUPOBAHHE CBOETO PA3BUTUS B NPHOOPETCHHH HOBBIX (HU3UYCCKUX
3HAHUM;

® - CTpEMJICHHE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBS3H IIPUPO/IbI, 00IIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

® - OIICHKA CBOMX JEWCTBHUA C YYETOM BIMSHHS HAa OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJTIOOQIBHBIX TTOCICICTBUHA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynabTaTe OCBOCHHS TporpaMmbl 1O (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YIeOHbBIE CHCTBUS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YIeOHBIC ICUCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



o BBISIBIIATH M XapaKTEPH30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(s1BNIEHUI);

o YCTaHaBIIMBATh CYIIECTBEHHBIN MpPHU3HAK KiIacCU(UKAIMKU, OCHOBAHMS MJIs
000OIICHHS U CPaBHEHHUS;

o BBISIBJISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUHUSI B PacCCMAaTPUBAEMBIX (PakTax,
JTAHHBIX U HAOJIOACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

o BBISIBJISITh TIPUYMHHO--CJICJICTBEHHBIE CBSI3M MpPU H3YyYEHUU (HU3HUUECKUX
SBJICHMM M TIPOIIECCOB, JI€NaTh BBIBOJBI C HCIOJIb30BAHUEM JCIYKTHUBHBIX H
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

o CaMOCTOSITENIFHO BBIOMPATH CIIOCOO perieHust yueOHOM (pu3ndeckoi 3a1aduu
(cpaBHEHHE HECKOJBKHUX BApUAHTOB PEIICHUS, BHIOOp HanOoJsiee MOIXOISIIErO C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

o MCIIOJIb30BaTh BOMPOCH! KaK MUCCIEI0BATEIbCKIII HHCTPYMEHT TIO3HAHMS,

o MPOBOANUTH MO CaMOCTOSITEIHHO COCTaBICHHOMY IUJIAHY OIIBIT, HECIOXKHBIN
(bU3UYECKUIl IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEOBAHUE (PU3HUUECKOTO SIBICHUS;

o OLICHWBAaTb Ha TMPUMEHHUMOCTh W  JOCTOBEPHOCTh  HH(OPMAIHIO,
MOJTyYEHHYIO B XO/I€ MCCIIEIOBAHMS WU SKCIIEPUMEHTA;

o CaMOCTOSTENbHO (HOPMYIUPOBATh 00OOIIEHUS W BBIBOJBI IO pe3yJbTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

o OPOrHO3UPOBAaTh  BO3MOXKHOE  JlajbHeliiee  pa3BUTHE  (PU3HUECKUX
MPOIIECCOB, a TAaKXKE BBIABUTATH MPEIINOJIOKEHUS 00 UX Pa3BUTUHM B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

o MPUMEHSATh Pa3IMYHBIC METOJbI, HHCTPYMEHTBI M 3aIllPpOCHl MPH TIOWCKE U
oTOope UH(pOPMAIIUU UITU JAHHBIX C YUETOM MPEIJIOKEHHON yaeOHOM (hHU3UIeCKOi
3a/1aui;

o aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh W HWHTEPHPETUPOBATH WH(OOPMAIUIO
pPa3TUYHBIX BUIOB M (POPM MIPENCTABICHNUS,

o CaMOCTOSITENIFHO ~ BBIOMpATh  ONTHUMAIBHYIO  (OpMy  MpeICTaBICHHUS
uHGOpMAIlMU W WJUTIOCTPUPOBATH pEIIaeMble 3aJa4d HECIOKHBIMH CXEMaMH,
JuarpaMMamu, MHOM Trpadukoil 1 uX KOMOMHALUAMH.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:

o B X0JI¢ OOCYXJeHHUS ydeOHOTO MaTepualia, Pe3yJbTaTOB Ja0OPATOPHBIX
paboOT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl U
BBICKA3bIBAaTh WJEW, HAIleJCHHbIE Ha peIIeHHe 3a7adud W MOJAJep)KaHue
O1aro»ke1aTeIbHOCTH OOIICHUS;



o CONIOCTABJISATh CBOU CYKJICHHS C CYXKJICHUSIMU JAPYTUX YYaCTHUKOB JUAJIOra,
OoOHapYy>KHUBaTh Pa3IMINE U CXOJCTBO MO3UITUI;

o BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

o MyOJMYHO TPEICTABIATh PE3YNIHTATHl BBHIITOJHEHHOTO (PU3UYECKOTO OIBITA
(aKCIIepUMEHTa, UCCIIeI0BaHus, IPOCKTA);

o NOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U UHAUBUYATbHON
paboThI U PEIICHUH KOHKPETHOU (PU3ndYecKoi mpoOiembl;

o IPUHUMATH L€ COBMECTHOM JIESITENBHOCTH, OPTaHU30BbIBATH JEHCTBUS 10
e€ JOCTHIXKEHHUIO: paclpelessiTh pPOJu, OOCYXJaThb MNPOLECChl M PE3yJbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKHUX JIIOJICH;

o BBINIOJIHATh CBOIO YacTh palOOThI, HOCTUras Kauye€CTBEHHOTO pe3yjbTara Io
CBOEMY HAaNpaBJCHUIO U KOOPAMHUPYS CBOU JACHCTBHUS C APYTUMU YICHAMHU
KOMaH/Ibl;

o OIICHMBATh KAa4eCTBO CBOEr0 BKJIAJa B OOIIMIA TPOIYKT IO KPUTEPUSM,
CaMOCTOATENHEHO C(OPMYITUPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHUSI.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

o BBISBJISITH TTPOOJIEMBI B )KM3HCHHBIX U YYCOHBIX CUTYALMAX, TPEOYIOMIUX IS
peteHust pU3NIECKUX 3HAHUM;

o OpPHCHTHUPOBAThCA B  PA3IMYHBIX  TOAXOJAaX  MPUHATHS  PCIICHHUHA
(MHAMBUAYATBHOE, IPUHSATHE PEIICHUSI B TPYIINE, IPUHATHE PEIICHUA TPYIIION);

o CaMOCTOSTEIILHO COCTaBIISATH AJITOPUTM pelieHUsT GU3NYCCKOW 3a1aud WIIH
IlaHa WCCIEMOBAaHUA C YYETOM HMCIOIIMXCS PECypcoB U COOCTBEHHBIX
BO3MOYKHOCTEH, apr'yMEHTHPOBATH MIPeiaracMbie BAPUAHTHI PEIICHUH;

o JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIMOHAJILHBIN HHTEJJIEKT:

o JlaBaTh aJICKBaTHYIO OLICHKY CUTYyAIlMH U MpeJjiarath riaH e€ N3MEHEHNUS,

o OOBSACHATh  TPUYMHBI  JIOCTHOKCHHS  (HEJOCTIDKEHUS)  pe3yJbTaTOB

NEesATEIbHOCTH, aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

o BHOCUTh KOPPEKTHBBI B AESATENBHOCTH (B TOM YHCIE B XOJ BBINOJHEHHUS
(bu3MUecKoro McciIeoBaHUsl WM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIINXCS CUTYyallui, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYIHOCTEH;

. OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBHSIM;

. CTaBUTh ce0s1 Ha MECTO JPYroro 4ejoBeKa B XOJe CIopa WU JUCKYCCHM Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;



o pU3HaBaTh CBOE MPaBO Ha OIMKOKY MPU pEHIeHUH (PU3UUECKUX 3a/1a4 WIH B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYIoro.

INPEAMETHBIE PE3YJIBTATDBI

K koHiy oOyuenus B 7 Kjiacce IpeIMETHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

o WCIIOJIH30BATh MOHATHS: (GU3UICCKHE  XUMHUYECCKUE SBICHHS, HAOIOICHHE,
DKCIIEPUMEHT, MOJIe]b, THUIOTE3a, CIWHMIBI (U3NYECKUX BEITUYMH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE, KUIKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpaeKkTopHsi, paBHOJACHCTBYIOIIAsl cuia, nedopmanusa (ympyras, IuiacTHueckas),
HEBECOMOCTh, COOOIIAIONIUECS COCY/IbI;

o paznmuuath sBjieHUs (Iuddy3us, TEIIOBOE ABUKEHHUE YacTHUI] BEIIECTBA,
PaBHOMEpPHOE JBWKCHHE, HEPABHOMEPHOE JBUKEHHE, UHEPIIMS, B3aUMOJICUCTBUE
T€Jl, paBHOBECHE TBEPIABIX TEJI C 3aKPEIUIEHHONM OCBhIO BpallCHHs, Iepenaya
JaBJIEHUsT TBEPABIMU TEJIaMH, >KUIKOCTAMU W Ta3aMu, aTrMoc(epHoe aBlieHUE,
MJIaBaHUE TeJ, NpPEeBpalleHUs MEXaHWYECKOW HSHEPruy) IO ONUCAHUIO0 UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OMBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
busnUecKoe SIBICHHUE,

o pacno3HaBaTh  NPOSBICHHE  M3YYCHHBIX  (U3UYECKUX  SABJICHUM B
OKpYXaIOIlleM MHUpPE, B TOM 4YHclie (U3UUYECKUE SIBICHHUS B MPUPOJE: MPUMEPHI
JBWKEHHUS C PA3IMYHBIMU CKOPOCTSIMH B KMBOM M HEXHBOU NPUPOJE, NECUCTBUE
CUJIbI TPEHUS B MIPUPOJIC U TEXHUKE, BIUSHUE aTMOCPEPHOTO IABJICHUS Ha KUBOM
OpraHu3M, IJlaBaHUE PBIO, phlUard B TeJ€ 4YeJOoBeKa, NMPU ITOM MEPEBOIUTH
MPAKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKu) HU3MYECKUX SIBICHHIM;

o OTNUCHIBATh M3YYEHHBIE CBOMCTBA TeJ M (DU3UUYECKUE SIBJICHUS, HCIOJIb3Ys
dbuznyecke BeIUYMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpPEMS, IYTh,
CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIa YIPYrOCTH, CUJIa TSKECTHU, BEC Tela, cuja
TpeHUs, JaBieHUEe (TBEPAOrO Tena, >KUIAKOCTH, Ta3a), BHITAIKUBAIOIIAS CHIIA,
MEXaHHUYeCcKass padoTa, MOIIHOCTb, IIJICYO CHIIBI, MOMEHT CHJIbI, KO3 HIIUEHT
MOJIE3HOTO IUCTBUS MEXaHU3MOB, KHHETHUUECKas U TOTCHIIMAIbHAS DHEPT U ), IPU
OMHUCAHUU MPABWIBLHO TPAKTOBATh (PU3UYECKUM CMBICI HMCIOJIb3YEMbIX BEIUYMH,
WX O0O03HAUYCHHS U EIUHUIBI (UBUYECKUX BEJIUYUH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIMYUHY C IPYTUMU BETUYHMHAMH, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEH (PM3NYECKUX BEITUYHH;

o XapaKTepru30BaTh CBOMCTBA TeJ, (u3UUecKue SBJICHUS U TMPOLECCHI,
UCIIONIb3Ysl TIPABWJIA CIIOXKEHUsSI CHJI (BIOJIb OJIHOM TpsiMoif), 3akoH ['yka, 3aKoH



[Tackasig, 3akoH ApxuMmena, MPaBUIO paBHOBECHs pblyara (0y0Ka), «30J0TOE
IPaBUJIO» MEXAaHWKH, 3aKOH COXPAaHEHHS MEXaHUYECKOW HHEPruu, MNpU 3TOM
JlaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3allMCHIBATh €r0 MAaTEMaTHYECKOE
BBIPAKECHHUE;

J OOBACHATH (PU3UUECKUE SIBICHHUS, NIPOLIECCHl M CBOICTBA TEJI, B TOM YHUCIE U
B KOHTEKCTE€ CHUTyallUi IPaKTUKO-OPHUEHTHUPOBAHHOIO XapakTepa: BBISABIAThH
IMPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTOrMYEeCKUX 1IaroB
C onopoi Ha 1-2 U3y4eHHBIX CBOMCTBA (PU3NUECKUX SIBICHUHN, (PU3MUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

J pemarh pacuéTHble 3a/1a4u B 1—2 1elcTBUS, UCIIOJIB3YS 3aKOHBI U (POPMYJIBL,
CBSI3bIBAIOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAIMW3a YCJIOBHS 3a/layd
3alliChIBaTh KPATKOE YCJIOBHE, MOACTABIATh (PU3NUECKHUE BEIUYUHBI B (DOPMYJIBI U
IPOBOJUTH PACUYETHI, HAXOIUTh CIPABOYHBIE JAHHBIE, HEOOXOAUMBIE JIsl PELICHUS
3a/1a4, OIEHUBATh PEATMCTUYHOCTh MOJIYYEHHON (DU3NUECKON BETMUYNHBI,

J pacrno3HaBaTb HIpOOJIEMbI, KOTOpPbIE MOXHO PpEUIUTh HpU TOMOIIU
(¢u3NYeCKuX METOAOB, B OIMCAaHUU MCCIEAOBAHUS BBIJCIATH IPOBEPIEMOE
OpEaNoioKeHne (TUIOoTe3y), pa3iuyaTh M HHTEPIPETHUPOBATh IOTYYECHHBIN
pe3yNbTaT, HAXOJAUTh OIIMOKHU B XO/I€ OIbITA, IEJIAaTh BEIBOABI IO €r0 pe3yJbTaTaM;
o MIPOBOJIUTH OMBITHI 110 HAOTIOAEHUIO (PU3NYECKHUX SBICHUN WIH (PU3HUECKUX
CBOMCTB Tell: (OpPMYyJIHpPOBATH MPOBEPSEMBIC MPEANOJIOKEHUSI, COOUpaTh
YCTaHOBKY W3 MPENJIOKEHHOr0 O0OpYyNOBaHUS, 3alUChIBaTh XOJ ONbITa U
(GbopMyIMpOBaTh BHIBOJIBI;

o BBITOJIHATH NMPSIMbIE U3MEPEHUS PaCCTOSIHUSL, BPDEMEHH, MacChl Teja, 00bEMa,
CWJIbl U TEMIIEPATypbl C HCIOJH30BAHUEM AHAJIOTOBBIX M IU(POBBIX MPUOOPOB,
3aMKMChIBATh NTOKA3aHMs MMPUOOPOB € YUETOM 33JJaHHON a0COJIFOTHON MOrPEIIHOCTH
U3MEPEHUN;

o IPOBOJUTH UCCIIEJOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKOW BEIMYUHBI OT
JPYroi ¢ MCIOJIb30BAHUEM NPSIMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH PAaBHOMEPHO
JBIKYILIETOCS Tela OT BPEMEHM JIBM)KEHHMS TEJA, CHUJIbI TPEHUS CKOJIBKEHHS OT
Beca Teja, KayecTBa 00pabOTKH MOBEPXHOCTEN TE€N M HE3aBUCUMOCTHU CUJIbI TPEHUS
OT IUJIOIIAIU CONPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTH OT YJJIMHEHUS MPY>KUHBI,
BBITAJIKMBAIOIIEH CWIbI OT 00bE€Ma MOrpYyKEHHOM YacTH Tejda U OT IUIOTHOCTH
KHUAKOCTH, €€ HEe3aBUCUMOCTHU OT IUIOTHOCTH Tejla, OT INIyOWHBI, HA KOTOPYIO
HOTPYKEHO TEJO, YCIOBUM TUIaBaHUS TE€J, YCIOBUI paBHOBECHUS pbluyara 1 0J0KOB),
y4acTBOBaTh B IJAHUPOBAHUM YYEOHOTO HMCCIEIOBAHUS, COOMPATh YCTAaHOBKY U
BBINIOJIHATh ~ M3MEPEHUs, Cleays MpeAIoKeHHOMY IUIaHy, (UKCHpPOBaTh
pe3ynbTaThl  MOJYYEHHOW 3aBUCUMOCTH  (PU3MYECKHMX BEJIUYUH B  BHUJE
OpeUIOKEHHBIX Ta0nul U TpauKoB, JAeNaTh BBIBOJABI IO pe3yJbTaTam
VCCIIEIOBAHUS;



o MIPOBOANTh KOCBEHHBIC HM3MEPECHUS (PU3NYCCKUX BEIWUYMH (TUIOTHOCTH
BEIICCTBA JKUIKOCTH W TBEPAOTO Telld, CHJIA TPEHUS CKOJBKCHUS, JaBJICHUE
BO3/[yXa, BBITAJKMABAIOIIAS CHJIA, JCUCTBYIONIAsS Ha MOTPYKEHHOE B YKHJIKOCTH
Ten0, KOA(PPUIMEHT TOJE3HOTO [EWCTBHSI TPOCTHIX MEXaHU3MOB), CICAyS
NPE/UIOKCHHOW ~ MHCTPYKLIMHU: TPH  BBIMOJIHEHUH  HW3MEPEHUH  coOMparth
HKCIICPUMECHTAIbHYIO YCTAHOBKY M BBIYHCIIATH 3HAYCHUE HCKOMOW BEJTMUNHBI;

o co0roaTh MpaBuja TEXHUKH 0€30MacHOCTU Mpu paboTe ¢ 1abopaTOpHBIM
000pyIOBaHUEM;
o YKa3bIBaTh MPHUHIMIBI JACHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOMCTB:

BECHI, TEPMOMETp, JAWHAMOMETP, COOOINAIOIIMECS COCYIbI, OapoMeTp, phIvar,
MOJIBMXKHBIA U HEMOABYXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

o XapaKTEepU30BaTh MPUHILMIBI  JCUCTBUS  HM3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPON HA UX OMUCAHUA (B TOM YHCIIEC: MMOIIUITHUKH,
YCTPOMCTBO BOJOMPOBOJA, THUIPABIMYECKUN IPECC, MAHOMETP, BBICOTOMED,
MOPIIIHEBOM HAcOC, apeoMETp), HMCIHOJIb3ys 3HAHHUS O CBOMCTBAX (PU3MUYECKUX
ABJICHUN U HE0OXO0MMbIe (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

o IPUBOJUTH MPUMEPHI (HAXOIUTh UH(POPMAIIHIO O TPUMEPAX ) MPAKTUUECKOTO
UCIIOJIb30BaHUSI (PU3UYECKUX 3HAHUU B MOBCEIHEBHOW >KU3HU JJIsI OOECreYeHUs
0e30MacHOCTH TIPU OOpallleHuH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXpPAHEHMS 3JI0pOBbSi M COOJIONCHHS HOPM SKOJOTHMYECKOTO TIOBEJCHUS B
OKPYKaIOIIEN CpPeJIE;

o OCYUIIECTBJISATh OTOOp HCTOYHMKOB uHGopmanuu B VHTepHere B
COOTBETCTBHHU C 3aJIaHHBIM IMIOMCKOBBIM 3aIPOCOM, HA OCHOBE MUMEIOIINXCS 3HAHUHN
U MyTEM CPAaBHEHMsS PA3IMYHBIX MCTOYHUKOB BBIACIITH MH(MOPMAIMIO, KOTOpas
SBJISIETCS MPOTUBOPEUMBOM UJTU MOXKET OBITh HEJOCTOBEPHOM;

o WCIIOJB30BaTh MPU BBHITIOJIHEHUN YYEOHBIX 3aJlaHU HAay4YHO--TIOMYJISIPHYIO
auTepaTypy (puznueckoro cojep)kaHus, CIPaBOYHBIE MaTepUalibl, PECYpChl CETH
WNutepHer, BiaAeTh MNpuéMamMud KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

o co3zaBaTh COOCTBEHHBIC KpPATKHE IMHUCbMEHHBIC W YCTHBIE COOOINECHUS Ha
OCHOBE 2—3 HCTOYHHMKOB WH(MOpMAIMU (HU3HUUECKOTO COJEPKaHUs, B TOM YHUCIE
MyOJIMYHO JeJIaTh KPAaTKHWE COOOIIEHUSI O pe3yJbTaTax MPOEKTOB WM YYEOHBIX
WCCJIEN0BAHUM, TNPU ITOM TPaMOTHO MCHOJB30BATh WM3YYCHHBIA TOHATUWHBIN
amnmapar Kypca (GU3MKd, COMPOBOKIATh BHICTYIUICHHE MTPE3CHTAIINCH,;

o MPU  BBITIOJIHEHUH YYEOHBIX TPOEKTOB W WCCIEIOBAHUN PaCIPEACIISTh
00s13aHHOCTH B TPYMIIE B COOTBETCTBUH C MOCTABJIICHHBIMU 3aJladyaMu, CJICIAUTH 3a
BBITIOJTHEHHWEM IIJlaHA JICMCTBUM, aJ€KBAaTHO OIICHMBATh COOCTBEHHBIM BKJIAJl B
JESITEIbHOCTh TPYNIbl, BBICTPAWMBAaTh KOMMYHMKATHBHOE B3aMMOJICHCTBHUE,
YUYUTBHIBasi MHEHUE OKPYKAIOIIMX.



K koHiy oOyuenus B 8 kJjiacce mpeIMeTHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUN:

o MCIIOJIB30BaTh TMOHATHS: Macca M pa3Mepbl MOJIEKYJI, TEIJIOBOE JBM)KCHHE
aTOMOB ¥ MOJICKYJI, arperaTHbIe COCTOSHHS BEIIECTBA, KPUCTAIUIMYECCKUE U
amop(HbIe Tena, HACBHIINICHHBIA M HEHACBIIIEHHBIM Map, BIAKHOCTH BO3/AYyXa,
TeMIlepaTypa, BHYTPEHHSISI SHEpIusi, TEIJIOBOM JBUTATENb, dSJEMEHTaApPHBIN
IEKTPUYCCKUN 3apsll, JJICKTPUYECKOE TIOJie, MPOBOJHUKH U JTUIJICKTPHKH,
MMOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

o paznuyaTh SBJEHUS (TEIUIOBOE pacIIUpEeHUE W CXKaThe, Terionepenaya,
TEIJIOBOE paBHOBECHE, CMauyMBaHUE, KalWULIPHbIE SBJICHMS, HCIApEeHUE,
KOHJIEHCAIMsl, IUIaBJIEHWE,  KpUCTauM3alus  (OTBEpACBaHUE),  KHUIICHUE,
Teruionepeaaya (TerIonpoOBOAHOCTb, KOHBEKIIUS, U3TYYEHUE), DIEKTPU3ALIHUS Tel,
B3aMMOJICUCTBHE 3aPSIOB, IEHCTBHS AIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICCTBUE MAarHWTOB, JEHCTBHE MArHUTHOTO IOJISI HA TIPOBOAHUK C TOKOM,
AJIIEKTPOMArHUTHAS MHAYKIIMS) IO OINUCAHUIO WX XapaKTEepHBIX CBOMCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

o pacmo3HaBaTh  NPOSBICHHE  WM3YYCHHBIX  (U3UYECKUX  SBICHUUA B
OKpYXalollleM MHpe, B TOM 4Yucie (QU3NYECKHe SBICHHUS B TPHUPOJE:
MTOBEPXHOCTHOE HATSHKECHUE W KANWUIIPHBIC SBICHUS B MPUPOJC, KPUCTAILIBI B
npupoae, wuznydeHue ConHIa, 3aMep3aHHe BOJOEMOB, MOPCKHE Opu3HbI,
oOpa3oBaHUE€ POCHI, TyMaHa, WHEs, CHETa, DJIEKTPUUECKHUE SIBJIICHUS B aTMocdepe,
AIIEKTPUUECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE TOJIe 3eMITU, Jpeid MOITIOCOB,
pOJIb MAarHUTHOTO TIOJSI IS JKU3HU Ha 3emile, TOJSIPHOE CHSHHUE, MPU 3TOM
MEPEBOANTHh TMPAKTHUECKYI0 3adady B Y4YeOHYIO, BBIJICIATh CYIIECTBCHHBIC
cBOICTBa (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

o OMKCHIBATh M3YYCHHBIC CBOWCTBA T M (PU3UUECKHUE SIBICHUS, UCIIOIb3YS
bu3nyeckue BENUYMHBI (TeMmIepaTypa, BHYTPEHHSISI DJHEpPrusi, KOJUYECTBO
TEIJIOTHI, YACNbHAs TEMIOEMKOCTh BEIIECTBA, yJAEIbHAs TEIIOTA TUIABJICHHUS,
yaelbHas TeIIoTa IMapoo0pa3oBaHUs, yJedbHAas TEIUIOTa CTrOpaHWs TOILIUBA,
KO (PUIIMEHT TONEe3HOTO JEHCTBHSI TEIJIOBOM MAIIWHBI, OTHOCUTEIbHAS
BJIQKHOCTh BO3/yXa, DJEKTPUYECKHM 3apsij, CuUjla TOKa, DJJIEKTPUUECKOe
HaIpsHKEHUE, COTPOTUBIICHUE MPOBOJIHUKA, YACIBHOE COMPOTUBIICHUE BEIIECTBA,
paboTa W MOIIHOCTH JJICKTPUYECKOTO TOKa), TPH OMHUCAHWUU TIPABWIBHO
TPaKTOBaTh (DU3WYCCKUNM CMBICT WCIOIB3YEMbIX BEJIMYMH, OOO3HAYCHUS U
CAVHUIIBI (DU3UYECKUX BEIMYUH, HAXOIUTh (OPMYJIbI, CBS3BIBAIONINE JaHHYIO
(GU3MYECKYI0 BEIMYUHY C JAPYTHUMH BEIUYMHAMH, CTPOUTH TpaQUKU H3yUCHHBIX
3aBUCUMOCTEH (PM3NUECKUX BEITUYHH;

o XapaKTepHU30BaTh CBOWCTBA T, (QU3NYECKHE SBJICHUS U TIPOIECCHI,
WCITOJIB3YsI OCHOBHBIC MTOJIOKEHHUS MOJIEKYIISIPHO--KHHETHUECKOW TEOPHUH CTPOSHUS



BEILECTBA, MPUHLHUII CYNEPIO3ULHUHA TOJIed (Ha KayeCTBEHHOM YPOBHE), 3aKOH
coxpaHeHus 3apsaa, 3akoH Oma I yyacTka uenu, 3akoH Jxoynsa—JIeHna, 3akoH
COXpaHEHHUsl HHEPTUH, MPU ATOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA H
3alMCBIBATH €70 MAaTEMATUYECKOE BBIPAKECHUE;

J OOBSCHATh (PU3NYECKUE MPOLECCHl M CBOMCTBAa TEJl, B TOM 4YHUCIE U B
KOHTEKCTE CHUTyallUd IPAaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBA3HM, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMUECKUX IIaroB
c omopoi Ha 1-2 H3y4eHHBIX CBOMCTBA (DU3MUECKHUX SABICHUH, (DU3HUUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEW;

J pemarh pacuéTHbIE 3a/1a4u B 2—3 1EeHWCTBUS, UCIIOJIB3YS 3aKOHBI U (POPMYJIBL,
CBSI3bIBAIOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaJIM3a YCJIOBUS 3a/adyd
3alMCBIBATh KPATKOE YCJIOBHUE, BBIABIATH HENOCTATOK JAHHBIX JUIS PELICHUSA
3a/layu, BbBIOMpATh 3aKOHbI M (OPMYJbl, HEOOXOAUMBIE A €€ pEeILICHHUs,
IPOBOJUTH PACUETHl U CPABHUBATH MOJYUYEHHOE 3HAYEHUE (PU3NYECKON BEITMUYHUHBI
C U3BECTHBIMU JaHHBIMY;

J pacrno3HaBaTb NpOOJIEMbI, KOTOpPbIE MOXHO pEHIUTh NpU OMOIIU
(¢u3NYeCKuX  METOAOB, HCIOJIb3YsS ONHCAaHME HCCIENOBAaHUS,  BBIIEIAThH
IIPOBEPSAEMOE TPEANOIO0KEHNE, OLICHUBATh NPABUJIBHOCTH MOPSIKA MPOBEICHUS
UCCJIEI0BAHMSI, I€TATh BBIBOJIBI;

J IPOBOJIUTH ONBITHI IO HAOIIOACHUIO (PU3NYECKUX SIBICHUN WU (GUZHUECKUX
CBOMCTB Ten (KamWUISPHbBIC SIBJICHMS, 3aBUCUMOCTb IaBJICHHUS BO3/yXa OT €ro
o0bEMa, TemmepaTypbl, CKOPOCTH IIpollecca OCThIBAHMS M HarpeBaHus Ipu
U3IIy4eHUH OT IIBETa H3JIydaroniedl (MOTJIOMIArOIIei) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJbI OT TEMIIEPATypbl >KUIKOCTH M IUIOMAIUM €€ MOBEPXHOCTH,
ANEKTPU3ALMUs TEJT U B3aUMOJEHCTBHUE IIEKTPUUECKUX 3apSA0B, B3aUMOAEIHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3yaJIM3alsl MATHUTHBIX MOJIEN MOCTOSSHHBIX MarHUTOB,
JEUCTBHASL MarHUTHOTO TOJII HAa MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHMTa,
CBOMCTBA 3JIEKTPOABUTATEINS MMOCTOSIHHOTO TOKA): (hOPMYJIUPOBATH MPOBEPSIEMBbIE
NPEANoJOKEHUs, CcOOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOro 000pyaoBaHUS,
OMKCHIBATH XOJ1 ONBITA U (POPMYJIUPOBATH BBIBOJBL;

o BBIIIOJIHATH MPSMBIE U3MEPEHUS TEMIIEPATypPbl, OTHOCUTEIBHON BIAXXHOCTU
BO3/lyXa, CUJIbl TOKA, HANPSHKEHUsI C MCIOJb30BAaHUEM aHAJIOTOBBIX NMPUOOPOB U
JATYNKOB (PU3UYECKUX BEJIUYMH, CPaBHUBATh PE3YJIbTaThl U3MEPEHUI C Yy4ETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH;

° MPOBOJIUTH MCCJIEAOBAaHUE 3aBUCUMOCTH OJHON (DU3WYECKOW BEIMYHMHBI OT
JIPYrol C HMCHOJB30BAHUEM NPSIMBbIX HU3MEPEHHH (3aBUCHMOCTH COMPOTUBIICHUS
IPOBOJHUKA OT €ro JUIMHBI, IUIOMAAM IONEPEYHOr0 CEYEHHS] WU YIEIbHOIO
CONPOTHUBJIEHUS BEIIECTBA MPOBOJHUKA, CUJIBI TOKA, UAYIIErO 4Yepe3 MPOBOJHUK,
OT HanpsDKeHWs] Ha MPOBOAHHUKE, MWCCIEJOBAHUE IIOCIEA0BATENLHOTO H



NapaJyIeIbHOTO  COEJUHEHUWH NPOBOJHUKOB): IJJAHUPOBATh HCCIIEJOBAHUE,
coOupaTh YCTaHOBKY W BBIIOJIHATh MU3MEPEHUS, CIIEIysl NPEJIOKEHHOMY IUIAHY,
¢buKcUpoBaTh PE3yIbTATHl MOTYYCHHON 3aBUCUMOCTU B BUE TaOIUI] U TpaduKOB,
JI€JIaTh BBIBOJIBI IO PE3YyJIbTaTaM MCCIIEIOBAHNUS;

o IPOBOJUTh KOCBEHHBIE H3MEPEHHUS (PU3NYECKUX BeIUMYMH (yIenabHas
TEIJIOEMKOCTh BEIIECTBA, COIMNPOTHUBJICHHE MPOBOJHMKA, paboTa U MOIIHOCTH
AIIEKTPUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHUsA, COOUPATh IKCIEPUMEHTAIBHYIO
YCTAHOBKY, CIEAysl NPEMIOKEHHOM HWHCTPYKLIMH, W BBIYUCIATH 3HAYECHUE
BEJINYMHBIL;

o coOJI0/IaTh MpaBHiia TEXHUKU 0€30MaCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM
000pyA0OBaHUEM;
o XapaKTEepU30BaTh  MPUHIMIBI  JEUCTBUS  HM3YYEHHBIX MPUOOPOB U

TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX ONUcaHus (B TOM YHCIE: CHUCTEMA
OTOIUIEHUSI JIOMOB, THIPOMETp, IapoBas TypOHMHA, amMIepMETp, BOJBTMETD,
CUETUMK  JJEKTPUYECKOM  SHEPIrUM,  DIEKTPOOCBETUTENbHBbIE  MIPHOOPHI,
HarpeBaTeNbHbIE ANEKTPONPUOOPH! (IPUMEPHI), FIEKTPUUECKUE MPEIOXPAHUTENH,
AJIEKTPOMArHUT, 3JIEKTPOJBUTATENIb IMOCTOSHHOTO TOKA), MCIHOJB3Yys 3HAHUA O
CBOMCTBax (PU3NUYECKUX SBJICHUNA U HEOOXOAUMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

o pacno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA M HU3MEPUTEIbHBIC
npuOOpsl MO CXeMaM M CXEMaTUYHBIM PHCYHKaM (KUIAKOCTHBIA TEPMOMETP,
TEPMOC,  IICUXPOMETpP, TUIPOMETP, JBHUIaTelb BHYTPEHHErO  CrOpPaHUs,
JIEKTPOCKOII, ~ PEOCTaT), COCTABJATH CXEMbl JJICKTPUYECKHX  Lemer ¢
NIOCJIEIOBAaTEIbHBIM W NApAJJIENbHBIM COEIMHEHHEM 3JIEMEHTOB, pasjnyas
YCIJIOBHBIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUECKUX LETEH;

o MPUBOAUTH NPUMEPHI (HAXOAUTH HHPOPMALIUIO O IPUMEPAX) MPAKTUIECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KWU3HU A1 OOECredeHUs
0e30macHOCTH TIPU OOpaIlleHUH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJIEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeIE;

o OCYUIECTBJIATh NOUCK HH(OpManuu  (HU3UYECKOTO  COAEpKAHUS B
WNHTepHeTe, HAa OCHOBE UMEIOIIMXCSA 3HAHUHN U MyTEM CpPaBHEHUS JOMOJHUTENbHBIX
UCTOYHUKOB BBIJIEIATh MH(OPMALIMIO, KOTOpas SIBISETCS NMPOTUBOPEUMBON WIIU
MOKET OBITh HEJIOCTOBEPHOM;

. MCIIOJIb30BaTh IMPH BBIMOJIHEHUH Y4YEOHBIX 3aJlaHUi Hay4YHO--TIOMYJISIPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECypChl CETH
WuTepHeT, BiaaeTb nNpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

o CO3/1aBaThb COOCTBEHHbIE IMHCHMEHHbIE M KpaTKUE YCTHBIE COOOIEHUS,
00001mast nHGOPMAITHIO U3 HECKOIBKUX UCTOYHUKOB (PU3MUECKOTO COIEpKAHUS, B



TOM  4YHuclie MyONUYHO  MPEACTaBIATh  PE3yNbTaThl  MPOEKTHOM  Win
MCCJIEI0BATENBCKON AEATEIBHOCTH, ITPU 3TOM I'PAMOTHO MCHOJb30BATh U3yYEHHbIN
NOHATUWHBIN  ammapar  Kypca  (U3HKH,  CONPOBOXIATh  BBICTYIUICHHE
MIPE3CHTAIUEN;

J OpU BBIIOJHEHUN YYEOHBIX IPOEKTOB M HCCIEIOBAaHUM (U3HUECKUX
IOPOLECCOB  pacHpelesiaTh OO0s3aHHOCTM B TIpyHIe B COOTBETCTBUU C
NOCTABJICHHBIMHA 337a4aMH, CIEIUTh 3a BBIIIOJHEHHEM IUIAaHA JEUCTBUI U
KOPPEKTHUPOBATh €ro, aJIeKBaTHO OIICHUBATh COOCTBEHHBIN BKJIAJ] B JACSITEIHLHOCTD
I'PyIIIBL, BBICTPAaUBAaTh KOMMYHMKAaTHBHOE B3aUMOJCICTBUE, IIPOSIBIISIS TOTOBHOCTh
paspemarb KOHQIUKTHI.

K koHiy oOyueHuss B 9 kJjiacce NpeiMeTHblE pe3yjbTaTbl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

o UCIIONIb30BaTh  MOHATHSA: CHCTeMa OTCY€Ta, MaTepuajgbHas TOYKa,
TPAeKTOPHsI, OTHOCUTEIIBHOCTh MEXaHUYECKOTO ABMKEHUS, Aedopmanus (ynpyras,
IUIACTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHME, HEBECOMOCTb U
Neperpy3Ku, HUEHTP TSHKECTH, aOCOIIOTHO TBEPAOE TEJO, LIEHTP TSKECTH TBEPAOTO
Tejla, pPaBHOBECHE, MEXAHMYECKHE KOJeOaHWsi M BOJHBI, 3BYK, HH(QPa3ByK U
YIBTPA3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIa 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIN30PYKOCTh U aJbHO30PKOCTh, CIIEKTPhl UCIYCKAHUS U MOTJIOIICHHS, anbQa-,
OeTa- ¥ raMMa-U3JIy4eHUsI, U30TOIIbI, s/IEpHAsi SHEPTETUKA;

J paznuyaTth SABJICHMS (PABHOMEPHOE M HEPABHOMEPHOE MNPSAMOJIUHEHHOE
JBUKEHHE, PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE ABMXKEHHE, CBOOOAHOE MaJCHHE
T€JI, PABHOMEPHOE JIBMXKEHHE MO OKPYKHOCTH, B3aMMOJIEUCTBHE TEJl, PEAKTUBHOE
JBUKEHHUE, KOJIeOaTeNbHOE ABMKEHHUE (3aTyXaloIINe U BbIHYK/ICHHbIE KOJICOaHMs),
PE30HAaHC, BOJHOBOE  JBWXKEHUE, OTPAKEHHE  3BYyKa, IPAMOJMHENHOE
pacnpoCTpaHEHUE, OTPAXEHUWE M TPEJOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpa)X€HUE CBETA, Pa3JI0KeHUE OEJI0ro CBETa B CIIEKTP U CII0KEHHUE CIEKTPATbHBIX
LBETOB, JUCIEPCHs CBETa, €CTECTBEHHAsl pPaJWOaKTUBHOCTb, BO3HUKHOBEHHE
JMHENYaTOro CHeKTpa M3JIy4YEeHHs) N0 ONMHMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBJICHHE;

o pacrno3HaBaTh  MpPOSIBJICHHE  W3YYCHHBIX  (PU3WYECKUX  SIBICHUH B
OKpY’KaroleM Mupe (B TOM yucie (U3NYEeCKHe SBJICHHS B NMPUPOAE: NPUIUBBI U
OTIIUBBI, ABMKEHUE TIaHeT COMHEYHOM CHUCTEMBI, PEAKTUBHOE JBUKEHUE KUBBIX
OpraHU3MOB, BOCHPUSITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHE, CEHCMHUYECKHE
BOJIHBI, IIyHaMH, 3X0, I[B€Ta TeJl, ONTUYECKUE SABJICHUS B IPUPOJE, OMOIOrHUECcKOe
JeiCTBUE BUIAMMOIO, YIbTPadUOIIETOBOTO M PEHTTEHOBCKOTO  M3IY4YCHHH,
€CTECTBEHHBII pagUOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, paJAHOAKTUBHOE
U3Jy4eHHE MPUPOJHBIX MHUHEPAJIOB, ACHCTBUE pPATIUOAKTUBHBIX HM3IyYEHUU Ha



OpraHM3M 4YeJOBeKa), MPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a/ady B Y4YEOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3MUECKUX SIBJICHMUIA;

o OMHCHIBATh M3yUEHHBbIE CBOWCTBA Teld M (PU3UYECKUE SIBICHUS, UCTOIB3Ys
¢usznyeckue BENWYMHBI (CPelHAS W MTHOBEHHass CKOPOCTh Tena IpH
HEPaBHOMEPHOM JIB)KEHUHU, YCKOPEHHE, MepEeMEIleHUe, yTh, YIioBas CKOPOCTh,
CWJIa TPEHHs, CUJia YIPYTOCTH, CUJIa TSKECTH, YCKOPEHUE CBOOOJHOIO MaJeHHUS,
BEC Tella, UMITYJIbC Tella, MUMITYJIbC CHJIBI, MEXaHHueckas padoTa W MOUIHOCTH,
NOTEHIMANbHAST JHEPrus Tejla, MOMHATOTO HaJ IOBEPXHOCTHIO  3E€MIIH,
NOTEHIMANbHAS DHEPrusi CXKATOW MPYKUHBbI, KUHETUYECKas JHEpPrus, IOoJHas
MEXaHU4ecKas SHEprus, NEePUOJ U YacTOTa KoJieOaHUM, NJTMHA BOJHbBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTelb IMPEJIOMIICHUS CPEIbl), MPHU
ONKCAaHUU TPABUIBHO TPAKTOBATh (PU3UUECKHUI CMBICI HCIOJB3YEMBIX BEIMYUH,
0o0O3HaueHUssT W eAUHUIBl (PU3NYECKUX BEIUYHMH, HAaXOIUTh (OpMyJbI,
CBSI3BIBAIOLIUE TAHHYIO (PU3MUECKYIO BEIMUUHY C JAPYTUMHU BEIIMYMHAMHU, CTPOUTH
rpauKy U3y4eHHbBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUNH;

o XapaKTepu30BaTh CBOWCTBA Tell, (U3NYECKUE SIBICHUS U TPOIECCHI,
UCTIONB3YS 3aKOH COXPAHEHHUS SHEPTyH, 3aKOH BCEMHPHOTO TATOTEHHS, MPUHIIUT
CYNEPIO3UIMKA CHJI, TMPHUHIUI OTHOCUTENbHOCTH ['ammnes, 3axkoHsl HproToHa,
3aKOH COXPAaHEHUS UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEIOMIICHUS CBETA, 3aKOHBI
COXpPAHEHUs 3apsiIOBOTO U MACCOBOTO YHCEI MPU SIIEPHBIX PEaKLUsAX, IpU 3TOM
JlaBaTh CJOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3aIllMChIBaTh €r0 MAaTEMaTUYECKOE
BBIPAKEHUE;

o OOBSICHATh (PU3NYECKUE TPOIECCHl M CBOMCTBA Tel, B TOM YHCIE W B
KOHTEKCTE CHUTyalliii TPaKTHUKO-OPMEHTHUPOBAHHOTO XapakTepa: BBISABIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX I11aroB
C omopodl Ha 2-3 W3Y4YEHHBIX CBOMCTBAa (PU3UUYECKHX SBICHUH, (PUINUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEW;

o pemaTh pacu€THbIE 3a7a4d (ONMUpPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHHUN),
UCTIOJNB3YS 3aKOHBI ¥ POPMYJIBI, CBA3BIBAIOIINE (PU3HMUECKHE BETNIHHBI: HA OCHOBE
aHalM3a yCIOBUS 3a/layy 3allUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEJOCTAIOIIHE
WM U30BITOYHBIC JTaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIbI, HEOOXOAUMBIC IS
pellieHusi, MPOBOAUTH pPACUEThl M OLIEHWBATH PEATUCTHUYHOCTb MOJYyYEHHOTO
3Ha4YeHUs PU3NIECKON BEITMUMHBI,

o pacmo3HaBaTh TPOOJIEMBbI, KOTOpPbIE MOXHO PpEIIUTh TPH TIOMOIIU
Gu3MYECKUX  METOAOB, WCIONB3YysS OMHCAHWE HCCICNOBAaHUS, BBIICTATH
IPOBEPSIEMOE TPEANOI0KEHUE, OLEHUBATh MPABUJIBHOCThH IMOPSJIKA MPOBEICHUS
UCCIIEIOBaHMSI, JIe1aTh BBIBOJABI, HHTEPIPETUPOBATh PE3yJIbTaThl HAOMIOACHUN U
OTIBITOB;



o MIPOBOAMTD OIBITHI MO0 HAOTIOACHHUIO (PU3HMUECKUX SBICHUM WK (PU3UIECKUX
CBOMCTB TeJ (M3y4ueHHE BTOPOro 3akoHa HbrOTOHA, 3aKOHAa COXpaHEHMsI YHEPTUH,
3aBUCUMOCTh I€pHoJia KOJeOaHW NPYKUHHOTO MasiTHUKA OT MAaccChl Ipy3a M
XKECTKOCTU TMPYKUHBl W HE3aBUCUMOCTh OT AaMIUIMTYAbl MaJbIX KOJIEOaHU,
NPSIMOJIMHEMHOE paclpoCTpaHEHUE CBETa, Pa3jio’KeHHE OeNIoro CBeTa B CIEKTP,
U3y4YeHUE CBOMCTB M300pa)K€HUS B TUIOCKOM 3€pKajie M CBOWMCTB HM300pa)kKeHUS
npeaMera B coOMparoleld JiMH3€, HAOMIOICHUE CIUIOMIHBIX U JIMHEHYaThIX
CHEKTPOB HM3JIYYEHHMsI): CAMOCTOATEIBHO COOHMpaTh YCTAHOBKY M3 H30BITOYHOTO
Habopa 000pyI0BaHMsI, ONTUCHIBAThH XOJ OMbITA U €r0 Pe3yibTaThl, (HOPMYIUPOBAThH
BBIBOJIBL;

o IPOBOJUTH MPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX U3MEPEHUN, OMpenessis
CpellHee 3HaueHue H3MepsieMON BeJMUYMHBI ((DOKYCHOE pacCTOSTHUE COOMpArOIIei
JIMH3b1), 000CHOBBIBATH BBIOOP crioco0a 3MepeHus (M3MEPUTEITHLHOTO TprOopa);

o MPOBOJIUTh  MCCIEJOBAaHUE 3aBUCUMOCTEH  (U3MYECKUX BEIUYHMH C
UCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHHI (3aBUCHMOCTh IYyTH OT BPEMEHU IpHU
PaBHOYCKOPEHHOM JBM)KEHHUU 0€3 HadyalbHOM CKOpPOCTH, NEepHuoAa KoJeOaHWi
MaTEeMaTU4YeCKOr0 MAsITHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHSI CBETa
OT yrja MNaJeHus M yria MOpeJoOMJIEHHs OT Yyrjia MaJeHud): IJIaHUPOBATH
UCCJIEIOBAHNUE, CAMOCTOATENIbHO COOMPATh YCTAHOBKY, (DMKCUPOBATH PE3YJIbTATHI
MOJIyYEHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUJAE TaOJIUIl U TpaduKOB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM MCCIICIOBAHUS;

J OPOBOJUTh KOCBEHHBIE M3MEPEHUs (UBNYECKUX BEIUYHUH (CpeaHsis
CKOPOCTh W YCKOPEHHME Tejla IPU PaBHOYCKOPEHHOM JIBUJKEHHH, YCKOPEHHE
CBOOOJHOTO MaJeHUs, KECTKOCTh MPYKUHBI, KOAP(ULIMEHT TPEHUS CKOJIbKEHUS,
MexaHudeckas paboTa M MOIIHOCTb, YacToTa W NEepHoJ  KoyieOaHUM
MaTEeMaTUYECKOr0 U MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHia coOMparolei
JUH3BI,  PAJAMOAKTHBHBIM  (OH):  IJIAHUpPOBaTh  U3MEPEHHs,  COOHMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBINOJHATH U3MEPEHMSI, CIIEAYSI MPEII0KEHHON
WHCTPYKIMHM, BBIUYMCIATH 3HAUYEHHE BEIMYMHBI W aHAJIM3UPOBATh IOJYyYECHHbIE
pEe3yJIbTAThI C YYETOM 3aJaHHON MOTPEIIHOCTH U3MEPEHHUI;

o coOJI0/IaTh MpaBHia TEXHUKU O€30MacHOCTH TpHU paboTe ¢ J1abopaTOpHBIM
00opy1I0BaHUEM;
o paznuyaTh OCHOBHBIE TPU3HAKKM M3YyYEHHBIX (DU3UYECKUX MOJICIICH:

MaTepuagbHas TOUKa, aOCOIIOTHO TBEPIOE TEJIO, TOUCUHBIH UCTOYHHUK CBETA, JIyd,
TOHKasl JIMH34, IUNTAHETAPHAsI MOJIENIb aTOMA, HYKJIOHHAsI MOJIEJIb aTOMHOTO SApa;

o XapaKTepU30BaTh MNPUHLMIBI  JCUCTBUS  HM3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOW Ha UX OMHCAHUS (B TOM YHUCIE: CHUIOMETP,
JATYUKU TIOJIOKEHUS, PACCTOSAHUS U YCKOPEHHUs, PAKETa, DXOJIOT, OYKH, IEPUCKOIIL,
¢doroanmapar, ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa



Bunbcona), wucnonp3yss 3HaHMS O CBOWCTBax (DU3MUECKUX SBICHUH U
HE0O0X0auMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

o HCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbBIE PUCYHKU H3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTENIbHBIX IMPUOOPOB M TEXHOJOTHMYECKHX MPOLECCOB MpHU
pelIeHnn y4yeOHO--IPAaKTUYECKUX 3a/ay, ONTHYECKHE CXEMbl AJI MOCTPOCHHUS
1300paXeHUH B IJIOCKOM 3€pKajie U coOMparoIien J1H3E;

o MPUBOANUTH NPUMEPHI (HAXOAUTH MH(POPMALIMIO O MPUMEPaxX) MPAKTUIYECKOrO
UCIIONb30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU Ui OOecTeueHUus
0e30MmacHOCTH TpU OOpalleHuu ¢ TMpUOOpaMu M TEXHUYECKUMHU YCTPONCTBAMH,
COXPAaHEHHUSl 370pPOBbsI M COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYXXarollen Cpeae;

J OCYIIECTBIIATh MOUCK HH(pOpManuu  (U3NYECKOTO  COAEpN aHUS B
HNHuTepHeTe, caMOCTOSTENBHO (HOPMYIUPYsE MOMCKOBBIM 3ampoc, HAXOAWTH IMyTH
OIpEENEeHHS] JOCTOBEPHOCTH MOJIYYeHHOW MH(OPMALMK HA OCHOBE MMEIOLIUXCS
3HAHWI U TOTIOJHUTEIBHBIX UCTOUYHUKOB;

J UCIOJIb30BaTh MPU BBINOJIHEHUH Y4YE€OHBIX 3a/laHUil HayYHO--TIOMYJISIPHYIO
JaUTepaTypy (pU3MUecKoro coaepiKaHus, CIPaBOYHbIE MaTepUaibl, PECYPChl CETU
WuTepHer, BnaneTh NpuéMaMU KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
MH(pOpMaIIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

o CO37aBaTh COOCTBEHHbBIE MHCbMEHHBIE M YCTHBIE COOOLIEHUS HA OCHOBE
MH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHHKOB (PU3UYECKOrO COJEpkKaHUS, IMyOJIMYHO
IIPEACTABIATh PE3YJbTATHl MPOEKTHOM WM HUCCIEN0BATEIbCKON JIESITEIBHOCTH,
IIPY 3TOM I'PaMOTHO MCHOJIb30BaTh U3YUYECHHBIN MOHATUWHBIN anmnapar u3y4aemMoro
pazznena (U3MKA M CONPOBOXKAATH BBICTYIJIEHUE TMPE3CHTAME ¢ y4E€ToM
0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa
bu6mmoreka [IOK
1.1 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MTO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Paznes 2. [leppoHayaibHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
21 CTpockue BetecTsa 1 https://m.edsoo.ru/7f416194
99 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnunoreka [JOK
' BeIlleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 ArperatHble COCTOSIHHS BEIIECTBA 2 https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paszgea 3. /[BuskeHue U B3auMo/ieiicTBHE TeJl
bubmuoreka [JOK
31 Mexanrieckoe ABHOKeHHE 3 https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubnmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuna. Brager orn 14 1 2 https://m.edso0.ru/7f416194
Hroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBnenust TBEpAbIMU 3 bubmmoreka [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 Jlaprerite xuAKocTA > https://m.edso00.ru/7f416194
bubmuoreka [JOK
4.3 ATMOC(epHOe AaBIeHHC 0 https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnmoreka [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
A P 1
> 460Ta H MOUHOCT® 3 https://m.eds00.ru/7416194
bu6mmorexa [IOK
52 HpocTsie MexaHH3MEI > . https://m.eds00.ru/7f416194
bu6mmorexa [JOK
>3 Mexattireckas oHeprits 4 1 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 12
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8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pgen 1. TenioBbie IBJICHUSA
. bubmmoreka [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DjekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.4 4
SMEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5
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9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbIe
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckne Kojae0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 0 7 3
CXARITICCKHC ROACOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubnuoreka [JOK
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bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [JOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazueny 15
Pa3zgea S. KBanToBbIe sIBJIeHUA
bubmuoreka [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: A 7 1 1
5.3 JIEPHBIC PEaKIIUH https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznes 6. [loBTOpuTE1bHO-0000 A0 IM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bu6nuorexa [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27
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