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IHosicHUTeIbHASA 3aIUCKA

[Tporpamma no gusuke Ha ypoBHE OCHOBHOI'O 00I1I€ro 00pa3oBaHUs COCTABIIEHA HA OCHOBE
HOJIOKEHUH M TpeOOBaHMM K pe3yjJbTaTaM OCBOCHUs Ha 0a30BOM YpPOBHE OCHOBHOMU
oOpa3oBaTenbHO# porpaMMmel, ipeacTaBieHHbX B DI'OC OO0, a takxke ¢ yu€ToM deaepatbHOI
paboueii mporpammsl BocrinTanusa U Konnenmumu npenojaBanus yueOHoro npeamera «Pusnkay.

[Tporpamma no ¢u3mke Ha ypoBHE OCHOBHOI'O 00111ero 00pa3oBaHUs COCTABIIEHA HA OCHOBE
HOJIOKEHUH M TpeOOBaHMM K pe3yiabTaTaM OCBOEHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTenbHOI porpaMMmel, ipeacTaBieHHbx B DI'OC OO0, a Takke ¢ yueToM deaepatbHOI
paboueii mporpaMMbl BOCITUTaHUS U KOHIENIIUY TpenoaBanus yuyeOHoro npeamera «Du3nkay.

Copneprkanue IporpaMMsl 1o (pu3Kke HarpaBiIeHO HA POPMHUPOBAHUE €CTECTBEHHOHAYYHOMN
IPaMOTHOCTH OOY4YarOLIMXCS M OPraHU3aLUI0 U3ydeHUs: QU3UKU HA AEATelIbHOCTHOM ocHOBe. B
nporpaMMe 1O (PU3MKE YYMUTBHIBAIOTCS BO3MOXHOCTH YYEOHOTO TpeAMeTa B pealn3aluu
tpeboBanuii ®I'OC OOO k mIaHUPYEMbIM JUYHOCTHBIM WU METANPEIMETHBIM pe3ysbTaTaM
0o0y4YeHMsI, a TaKK€ MEXKIPEIMETHbIE CBSA3M €CTECTBEHHOHAYUHBIX YUYEOHBIX IpPEIMETOB Ha
YPOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHMsL.

[Tporpamma 1o ¢u3MKe YCTaHABIMBAET pacHpeiesicHHe y4eOHOro MaTepualia 1Mo rojam
o0ydeHust (1Mo Kjiaccam), NpeajgaraeT NPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHsI IPEIMETHOTO COAECPIKaHUSA U ydeTe BO3PACTHBIX OCOOCHHOCTEN
oOyJaromuxcs.

[Tporpamma no ¢usuke pazpaboraHa ¢ LENbIO OKa3aHUS METOAMYECKON TOMOIIM YIUTEITIO
B CO3/1aHUU paboyel MporpaMMBl 110 Y4EOHOMY ITPEIMETY.

dusnka gBIsSETCS CUCTEMOOOPa3yIOLUIUM Ul €CTECTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB,
MOCKOJIbKY (pH3HuUecKue 3aKOHBI JISKAaT B OCHOBE NPOLIECCOB U SIBIECHUH, U3ydaeMbIX XUMHEH,
Ouosnorueii, actpoHoMHeld U Qu3ndeckoil reorpaduei, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MUpa, IperoCcTaBiseT HaumOojee siCHble OOpa3lpl MPUMEHEHHMs HAy4dHOIo MeToja
MO3HAHUs, TO €CTh CII0CO0a MOMYUYEHHUs JOCTOBEPHBIX 3HAHUI O MUpE.

OpHa M3 IIaBHBIX 33Ja4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTM W UHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMPEIOJaracT OBJIAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOLUIMMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTbD:

® HAy4YHO OOBSCHATH SIBJICHUS,

® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEI0OBAHUS;

® HHTEPHPETUPOBATH JaHHbIE U UCIIOJIB30BaTh HAyYHBIE JOKA3aTENbCTBA JIIsl TOTYUYSHUS

BBIBOJIOBY.

[lenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETCHbI B
KOHIICTIIUH TpernojiaBanus ydeOHoro npeaMera «®Pusnka» B 00pa30BaTENIbHBIX OPraHU3ALUSAX
Poccuiickoit @enepaiuu, pean3yonX OCHOBHbBIE 00111€00pa30BaTEIbHbBIE MTPOTPAMMBI.

[enu nzydyenust pusuku:

e npuoOpeTeHHe HHTepeca W CTpeMJIeHUS OOydYalolUXCsl K HaydyHOMY HW3YYEHHIO

HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CLIOCOOHOCTEH;
® pa3BUTHE TMPEACTAaBICHUI O HAy4YHOM MeETOJ€ TI0O3HaHUA U (OPMHUPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;
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dbopMUpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTra M3yuyeHUs: OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTABHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE MIPECTaBICHUM O posid GUBUKH [Tl PA3BUTHSI IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHii;

pa3BUTHE TPEJCTABIEHUH O BO3MOXHBIX cdepax Oyaymeir mnpodeccuoHanbHOM
NEeSITeIbHOCTH, CBSI3aHHOM ¢ (PM3UKOM, MOATOTOBKA K JalibHEHIIeMy 00Y4eHHIO B 3TOM
HaIpaBJICHUU.

JlocTxkeHne S3TUX Ielield mporpaMMbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOIIIEro

06p330BaHI/I${ o0ecreunBaeTcs PEIICHUEM CIICAYIOIIUX 3a0a4:

NprOOpeTeHNue 3HAHWUH O JUCKPETHOM CTPOCHHUU BEHIECTBA, O MEXAHHUYECKUX,
TETUIOBBIX, JJIEKTPHUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHHSIX;

npuoOpeTeHue YMCHHI ONHCHIBATh U OOBSACHATH  (DU3MYECKHE SBICHHS C
UCIIOJIb30BaHUEM IOJTyYCHHBIX 3HAHUIA,

OCBOCHHME METOJIOB PEIICHUS TPOCTEHIIMX PACYETHBIX 3aJad C HCIOJIb30BaHUEM
(GU3nUeCKUX MOJIeNeH, TBOPUYSCKUX U MPAKTHKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMCHUW HAOMIOJATh MPHUPOJIHBIC SBJICHUS W  BBIIOJIHITH  OIBITHI,
nabopaTopHble pabOTBl M AKCIEPUMEHTAIbHBIE HCCICAOBAHUS C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;

OCBOCHHE TPHEMOB paboThl ¢ MH(pOpManmel (GpU3NIECKOro COACpIKAHMS, BKIFOUAS
UHPOPMALIMI0O O COBPEMEHHBIX JOCTI)KEHUSX (U3MKH, aHAIN3 W KPUTHUYECKOE
OILICHUBaHKE WHPOPMAIINH;

3HAKOMCTBO CO cepamu MPoPeCCUOHATHHON JCSITEIILHOCTH, CBI3aHHBIMU C (DU3UKOH,
Y COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAaHHBIMU Ha JIOCTIKEHUSAX (PU3UUECKON HAYKH.

Oo0111ee 4ncIo YacoB, peKOMEHIOBAHHBIX ISl U3y4eHus PU3uKu Ha 6a30BOM YpOBHE, —
238 gacoB: B 7 kitacce — 68 yacoB (2 "yaca B HeJlento), B 8 kiacce — 68 yacoB (2 yaca B HEZEIIO),
B 9 kacce — 102 gaca (3 yaca B HeZelio).

[Ipennaraemeiii B mporpamMme Mo (QU3UMKE TEepedeHb JTa0OpaTOPHBIX pabOT U OMBITOB
SBIISIETCS PEKOMEHIaTENIbHBIM, YUYUTEIb JIeaeT BBIOOP PU MPOBEACHUN Ja00paTOPHBIX padoT U
OIBITOB C YYCTOM MHAWBUAYAJIbHBIX 0CO0eHHOCTEH 06yqafoumxc;1, CITMCKa SKCIICPUMECHTAJIbHBIX
3aJJaHMi, TPe/IaraeMbIX B paMKax OCHOBHOTO I'OCYJJapCTBEHHOTO 3K3aMeHa 0 (hU3HKe.
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Conepxanue 00yyeHust
7 kJjacce
®Du3uka u eé poJib B IO3HAHUM OKPY:Ka0IIero Mupa.

®usnka — Hayka o npupoje. SABnenus npupoasl. GU3ndecKkue SBICHUSA: MEXAHUUYECKUE,
TEIJIOBBIC, IJIEKTPUUYECKHE, MAaTHUTHBIEC, CBETOBBIE, 3BYKOBBIEC.

Ousnueckue BenuUMHBL M3Mepenue Qusnueckux BenuuuH. Duszndeckue HPUOOPHI.
[TorpemHocTs u3mMepenuii MexxayHapoHas CUCTEMa €IUHMUII.

Kak ¢u3uka u gpyrue ecTecTBEHHbIE HAyKH H3Y4aroT Ipuponay. EcrecTBeHHOHay4YHbBIN
METOJ TMO3HAHUs: HAOII0JIeHHe, IMOCTAaHOBKA HAYYHOTO BONPOCA, BBIABMXKEHUE THUIIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHe HalmonaemMoro spiueHus. OmnucaHue
(bU3UYECKUX SBJICHUHN C ITOMOIIBIO MOJIEIICH

Hemoncmpayuu.

1. MexaHunueckue, TeIUIOBbIC, SJIEKTPUUECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. dusuyeckue MPUOOPHI M MPOIEAYPa MPSIMBIX U3MEPCHHI aHAJIIOTOBBIM M ITU(POBBIM

puoOpOM.

Jlabopamopnwsie pabomot u onvimeol.

OmnpeneneHne MEHbI JSICHUS KA H3MEPHUTEIHLHOTO ITPHOO0pA.

W3mepenne paccTOsTHUM.

N3mepenne o0bEMa KUIKOCTH B TBEPOTO TeIa.

Ornpenenenne pa3MepoB MaJIbIX TEJ.

N3mepenne TtemrepaTypbl MNpHU TOMOIIM KUAKOCTHOTO TEPMOMETpa W JaTydKa
TEeMIIepaTypHhl.

ok

6. IlpoBeneHue wuccieqoBaHHS MO MPOBEPKE THIOTE3bI: NaJbHOCTh MOJIETA IAPHKA,
MyIEHHOTO TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OOJIbIIIe BHICOTA MyCKa.
ITepBoHauya/ibHBIE CBe/IeHUSI 0 CTPOEHUH BelllecTBa.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, UX pa3Mepbl. OIBITHI, JO0Ka3bIBaIOIINE
JMCKPETHOE CTPOCHHE BELIECTBA.

JBwxenue yactuil BemiecTBa. CBsI3b CKOPOCTH JBWKEHHUS YacTHL[ C TEMIIEpaTypoMu.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzaumopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHpleé COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEH U  TBEPIBIX
(kpucTaIIuYecKux) Ted. B3auMocCBs3b MEXIy CBOMCTBaAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX M WX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmroneHue 6pOyYHOBCKOTO JIBHKEHUSI.

2. HaGmonenue muddy3un.

3. HalGnronenue siBieHU#, OOBICHSIIOMNUXCS MPUTSHKCHUEM WM OTTATKWBAHHEM YaCTHI]

BELIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. Omenka quamerpa aToMa METOJIOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS TA30B.

3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKEHHUS.

J{BMKeHHe U B3aUMOACCTBHE TeJl.
5
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Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
CpenHsist CKOpOCTh IPY HEPABHOMEPHOM JIBIXKCHHUH. Pacder myTu U BpeMeHU JABUKCHUSL.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBUe Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JBH)KEHMs Tel. Macca kak Mepa uHepTHocTH Tena. IlnmotHocTs BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00beMa BElIeCTBa.

Cwia kak XxapakTepucTtuka B3aumojerctBusi Ten. Cuia ymnpyroctd U 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO AMHAMOMETpPA. SIBIIeHUE TATOTEHUS U ciia TsbkecTH. Cuiia TSKeCTH
Ha pyrux mianerax. Bec tena. HeBecomocTs. CokeHHe Cuil, HAIIPaBIEHHBIX 110 OJHOM NPSIMOM.
PaBuopelictByromas cui. Cuna tpenusi. TpeHue CKoJibXKeHUs U TpeHue nokosi. Tpenue B npupoje
U TEXHHKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHS Teja.
N3mepenne cKkopoCcTH NPSIMOJIMHEUHOTO IBUKEHHUSI.
Haburonenue siBjaeHUs] UHEPIUH.
HabGmonenne nsmMeHeHust CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.
CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEll.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.
Jlabopamopnwvie padbomot u onvimol.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOrO ABHKEHUS (LIAPHKA B KUAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).
2. OrmpeneneHue cpelHed CKOPOCTU CKOJBXEHHs Opycka WM IIapUKa MO HaKJIOHHOU
IJIOCKOCTH.
3. Ompenenenue TUIOTHOCTH TBEPIOTO TEA.
4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) mpyKUHBI OT
MPUIOKEHHOMN CHIIBI.
5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUSI OT Beca Teja U
XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.
JlaByieHue TBEPABIX TeJl, JKUAKOCTEl U ra3os.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS NaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBJIEHUs Ta3a OT o0beMa, Temneparypsl. [lepenaya naBieHust TBEpAbIMH TEJIaMU, KUIKOCTAMH U
razamu. 3akoH Ilackansa. [lHeBMaTWuyeckue MamIvMHBL. 3aBUCHMOCTH JABJICHHS KUIKOCTH OT
rnyounsl.  [mppocratmdeckuit  mapamokc. CooOmaromuecs cocyabl. ['mapaBianueckue
MEXaHU3MBI.

ok ownE

AtMocdepa 3emnun u atrmochepHoe naBineHue. [IpuuuHBI CyliecTBOBaHUS BO3AYIIHON
o6omoukn 3emmu. Ombir Toppuuennu. M3mepenue atmocdhepHOTo MaBlIeHHs. 3aBUCHMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMoc(hepHOTro JaBICHHS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha TIOTPYXKEHHOE B HUX Teso. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxormnaBanue.

Hemoncmpayuu.

1. 3aBucHMOCTb J1aBlIEHUs ra3a OT TEMIEPATYPHL.

2. Tlepemaua gaBieHUs KUIKOCTHIO U TA30M.

3. CooObmaroniyecs: CoCybl.

4. T'mppaBnuyeckuii mpecc.
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5. TlposiBienue nercTBus aTMOC(PEPHOTO TABIICHUS.

6. 3aBHCHMOCTH BBITAJKUBAIOUICH CHUJIBI OT O0BEMA MOTPYKEHHOW YacTH Telna |
IUIOTHOCTHU KHUJIKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOLIEH CUIIBI BECY BHITECHEHHON JKUIKOCTH.

8. VYcioBue IulaBaHUS TeN: IUIAaBaHUE WIM IIOIPYKEHME Tel B 3aBUCUMOCTH OT
COOTHOLLIEHUS TUIOTHOCTEH TeJa U AKUAKOCTH.

Jlabopamopnusie pabomot u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJE OT 00bEMa MOTrpyKEHHOM B XKHUJKOCTb
YacTH TeJna.

2. OmpeneneHue BBITATKUBAIONIEH CHIIBI, JEHCTBYIOIIEH HA TENO, IMOTPYKEHHOE B
KUIKOCTb.

3. IIpoBepka HE3aBUCHMMOCTH BBITAJIKUBAIOLIEH CUJIBI, AEHCTBYIOLIECH Ha TEJIO B )KUJIKOCTH,
OT Macchl Tena.

4. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAIKUBAIOLIEH CHUJIBI, TEHCTBYIOIIEH Ha
TEJO B KUJKOCTH, OT 00bEMA MOrPYKEHHOHN B KUAKOCTb YacTU TeJla U OT ILUIOTHOCTH
KUJKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa HJIM KOHCTPYHPOBAaHUE JOAKU U OHpeAeieHHue eé
Ipy30I10ABEMHOCTH.

Pabora u MmomHOCTB. DHeprus.

Mexanundeckas pabora. MOIIHOCTb.

[TpocTble MeXaHU3MBI: pblyar, 6JI0K, HAaKJIOHHAs MJI0CKOCTh. [IpaBuiio paBHOBecHs pplyara.
[IpumeneHue npaBuja paBHOBECUS pbluara K OJOKy. «30J0TO€ MPaBUIO» MEXAHUKU.
Koaddumnuent nmonesznoro nevicreus (nanee — KI1JI) npocteix mexanu3zMoB. [IpocTeie MexaHU3MBI
B OBITY U TEXHUKE.

Mexannueckas 3Heprus. Kunerndeckas v noreHuuanbHas sHeprus. [Ipespaienue ogqHoro
BUJIa MEXaHUYECKOW SHEPTUH B Ipyroi. 3aKOH COXPaHEHMsI SHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. Tlpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Ompenenennie paOOTBI CHUJIBI TPEHHUS NPU PABHOMEPHOM [IBKEHUH Tejla II0

TOPU30HTAILHOM MOBEPXHOCTH.

2. HccnenoBaHue ycIoBUN paBHOBECHS pbluara.

N3mepenne KIIJ[ HakIOHHOM TIOCKOCTH.

w

4. W3yuyeHue 3aK0HA COXPAHCHUS MEXaHUYECKOW YHEPTHUH.
8 kiace
TenjioBbIe ABJIEHHS.

OCHOBHBIE MOJOKEHUS MOJIEKYJIIPHO-KUHETUUECKOW TEOPUHU CTPOEHUs BelecTBa. Macca u
pa3Mepbl aToMOB M MoOJEeKyJd. OmbIThl, MOATBEPKIAIOIINE OCHOBHBIE  IOJIOKEHUS
MOJICKYJIIPHOKMHETHYECKOU TEOPHH.

Mopenu TBEPIOTO, KUIKOTO U Ta3000pa3HOr0 COCTOSIHUH BemiecTBa. Kpucrammnyeckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB Tra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMauyumBaHWE M KanoWUIApHbIE siBlieHUs. TeroBoe
pacUIMpeHne U CHKaTue.
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Temneparypa. CBA3p TemmepaTypel €O CKOPOCTBIO TEIUIOBOIO JBW)KCHHS YacCTHII.
Buytpennsis sneprusi. CnocoObl H3MEHEHHs BHYTPEHHEH SHEPruy: TeryIonepeaaya i COBEpIICHUE
paboThl. Busl Teruionepenaun: TEIONPOBOAHOCT, KOHBEKIHUS, U3IIyUYEHUE.

KonndectBo TemnoTel. YienpHas TEIIOEMKOCTh BEIECTBA. Te€IUIOOOMEH M TEIIOBOE
paBHOBecHE. YpaBHEHHUE TEMJIoBOro OanaHca. IliaBieHune m oTBepAEBaHUE KPHUCTAIIMYECKUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenne. VYnaenbHas Ttemiora napooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
aTMOC(EPHOTO JaBJICHUS.

BrnaxxHocTs Bo3ayxa.

OHeprus TOIIMBA. Y IeJbHAas TEIUIOTAa CrOPaHMsL.

[Mpunmunsr pabdotel TermoBbix asurareneit KIIJ TemmoBoro aBurarens. TemoBbie
JIBUTATEIIU U 3alLUTa OKPYKAIOLIEH CPEbl.

3aKOH COXpaHEHMsI U IPEBPALLCHNS SHEPTUU B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.

Hab6monenne 6poyHOBCKOTO JBUKEHUS.

Habmonenue nuddysun.

HaOnronenue siBeHu cMauuBaHusl ¥ KaIWUISIPHBIX SIBJICHHH.

Haburoienue TemnoBoro paciupeHus Ted.

V3meHeHne naBIeHHs ra3a Mpu H3MEHEHHH 00bhEMa 1 HarpeBAaHUH MITH OXJIAXKICHUH.
[TpaBuiia u3MepeHMs TEMIIEPATyPBI.

Buel Ternonepenayu.

OxJaxieHue Ipyu COBEPLICHUH PaOOTHI.

Harpesanue npu coBepiieHUN padOThl BHEIIHUMU CUIIaMHU.

©ooNORALDNE

10 CpaBHEHHE TETIOEMKOCTEN Pa3IMYHBIX BELIECTB.

11. HabnroieHre KUTIEHUS.

12. HaluroieHre TIOCTOSTHCTBA TEMITepaTyphl IPH TIIABJICHUU.

13. Mojenu TEIUIOBBIX ABUTATENEH.

Jlabopamopuvie pabomol u onvimol.

OnBITHI MO OOHAPYKEHUIO NEHCTBUS CHIJI MOJIEKYJISIPHOTO TPUTSKEHHUSL.

OnbITHI O BhIpAIIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

OMBITHI 110 HAOJIIOACHHUIO TEIJIOBOTO PACITUPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.
Omnpenenenue JaBlIeHUs BO3IyXa B OaJIOHE MIMPHUIIA.

OnBITHI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBIEHUS BO3JyXa OT €ro o0béMa u
HarpeBaHUs WM OXJIKICHHUS.

AN .

6. IlpoBepka THMOTE3bl JMHEWHOW 3aBUCUMOCTH [UJTMHBI CTOJOWKA JKUJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HaGnronenue u3MeHEHHs] BHYTPEHHEH DHEPrUM Tella B pe3ysbTare Terulonepenadyn u
pabOTHI BHEITHUX CHIL.

8. HccnenoBanwue siBICHUS TEIUIOOOMEHA TIPU CMEIIUBAHUH XOJIOTHOM U TOPSTYCH BOJIBI.

9. OmpeneneHue KOTUYECTBA TEIIOTHI, MOJYYEHHOTO BOJOW TpPU TEIIIOOOMEHE C
HarpeTbiM METANIMYECKUM IIUIHHAPOM.

10. Omnpenenenuie yaeapHOM TEMIOEMKOCTH BEIIECTBA.

11. UccnemoBanue mporiecca UCIapeHHs.

12. OnpeneneHrie OTHOCUTENHHON BIQKHOCTH BO3TyXa.
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13. Omnpenenenuie yaeabHOM TEIIOTHI IJIaBICHUS JIbA.
DyleKTpUYeCKHEe U MATHUTHbIE SIBJICHUS.

OnekTpuzanus Tel. J[Ba poaa 3JieKTpUUecKuX 3apsa10B. BzanmoelicTBue 3apspkKeHHBIX Tell.
3akon KynoHa (3aBUCUMOCTB CHJIbI B3aUMOJICHCTBUS 3apsDKEHHBIX TeJl OT BEJIMYMHBI 3apsSA0B U
pPacCTOSTHUSL MEX]Ty TEJIaMH).

OnekTpuueckoe nosie. Hanpspk€HHOCTD anekTpudeckoro mojst. [IpuHuun cynepro3uiun
IIEKTPUYECKUX I10JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuueckux 3apsoB. DJIEMEHTapHBIN 3aeKkTpudeckuil 3apsia. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

ONEKTPUYECKUI TOK. YCIIOBUS CYHIECTBOBAHMS DJIEKTPUUECKOro Toka. McTouHuku
MOCTOSIHHOTO TOKa. JIeHWCTBHS 3JIEKTPUUECKOTO TOKa (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE).
DJIEKTPUUYECKUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OieKkTpuueckoe HarpsbkeHue. ConpoTHBIEHHE
MPOBOJIHUKA. YIENbHOE COMPOTUBIEHUE BemecTBa. 3akoH Owma [  ydacTka IIemu.
[TocnenoBarenbHOE M MapaICIbHOE COSAMHEHUE TTPOBOTHUKOB.

Paborta u MOLTHOCTB MEKTpUUECKOro ToKa. 3akoH J[koyms—JIenna. DnaexkTpuueckue nenu
U TIOTPEOUTENH IEKTPUUYECKOM SHEpruu B ObITy. KOopoTkoe 3aMbIKaHHe.

ITocrosiHHbIE MarHuThl. B3anMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJE.
MarunuTtHoe noJie 3eMJIM U €ro 3HaYeHHe 7151 KU3HU Ha 3emiie. OnbIT Dpcrena. MaruutHoe mosie
3JIEKTPUYECKOTO TOKa. [IpuMeHeHne 31eKTpOMarHuToB B TEXHUKE. [[eficTBUEe MarHUTHOTO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJBMrareilb IHOCTOSHHOrO ToKa. Vcnonb3oBanue
AJIEKTPOJIBUTATENICH B TEXHUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoM  uwHAykuuu. IlpaBuno  JleHna.
OnektporeHepatop. CrnocoObl TOMyYEHUS DIIEKTPUUYECKOW HHEPruu. ODIEKTPOCTAHIMU Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa poJia ANEeKTpUYECKUX 3apsSA0B U B3aUMOJEHCTBUE 3apsyKEHHBIX TEll.
YCTpOKCTBO U IEUCTBUE DIIEKTPOCKOIIA.
DNIeKTpOCTaTUYECKAs UHTYKITHS.
3aK0H COXpaHEHUs MIEKTPUUECCKUX 3aPsII0B.
[IpoBOIHUKY M AUDIIEKTPUKH.
MopenupoBaHu€e CUIOBBIX TUHUHI 3JIEKTPUUECKOTO MO,
N cToYyHUKM TOCTOSIHHOTO TOKA.
JleficTBHS 2EKTPUYECKOTO TOKA.
. DIIEKTPUUYECKHUI TOK B )KUJIKOCTH.
. 'a30BBblii pa3psa.
. I3aMepeHune cuiibl TOKa aMIIEpMETPOM.
. I3mepenne 2eKTpUIeCKOro HaMPSHKEHUS BOJTBTMETPOM.
. Peocrar u marazuH COpOTUBIIEHUN.
. B3auMopeiicTBue NOCTOSHHBIX MAarHUTOB.
. MopenupoBaHue HEBO3MOXKHOCTH Pa3/CIICHHsI OJTOCOB MarHUTa.
. MopenrpoBaHrue MarHUTHBIX MOJIEW MMOCTOSTHHBIX MarHUTOB.
. OnbIT Opcrena.

©ooNORALDNE
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19.
20.
21.
22.
23.
24.
25.

MaruutHoe noJie Toka. JEeKTPOMArHuT.

JlelicTBME MAarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

DIIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

HccnenoBanue siBIEHUS 3IE€KTPOMArHUTHOM MHIAYKIUU.

OnbiTel Dapajes.

3aBUCHUMOCTH HaIpaBJICHUS! HHIYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.
DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuwvie pabomovt u onvimeol.

ok wnE

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbIThI 1O HAOTIOEHUIO SJIEKTPU3ALUH TNl MHAYKLIUEH U PU CONTPUKOCHOBEHHUU.
HccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO M0JI HA IPOBOJIHUKU U AUDIIEKTPUKH.
COopka u IpoBepKa padOTHI JMEKTPUIECKOH IETH MTOCTOSIHHOTO TOKA.

W3mepeHne u peryaupoBaHue CUIIbI TOKA.

W3mepenne u peryaupoBaHue HaAIPsHKCHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYILIETO YE€PE3 PE3UCTOP, OT COPOTUBICHMUS
pe3ucTopa U HalpsKEHHUs] Ha PE3UCTOpeE.

OnbIThl, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  3JEKTPUYECKOTO  CONMPOTHUBIICHHS
MIPOBOJIHUKA OT €ro0 JUIMHBI, IIJI0IIA 1 NONEPEYHOT0 CEYEHHS U MaTepHaa.

[TpoBepka npaBuiia CII0KEHUSI HAIIPSHKEHUH TPU [TOCIEA0BATEILHOM COEIMHEHUH JIBYX
PE3UCTOPOB.

[IpoBepka npaBuia sl CUJIbI TOKA MTPU NapaJIeIbHOM COEAMHEHUHU PE3UCTOPOB.
Omnpenenenue pabOTHI ANEKTPUIECKOTO TOKA, UYIIETO Yepe3 Pe3UCTOP.

Omnpenenenne MOIHOCTH 3JEKTPUUYECKOT0 TOKA, BBIIEIIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, UITYILETO Yepe3 JaMIIOUKY, OT HApsKEHUS Ha
HEW.

Omnpenenenne KIIJ[ narpeBatens.

HccnenoBanre MarHUTHOTO B3aMMOAEMCTBHSI TIOCTOSIHHBIX MAarHUTOB.

W3ydyeHre MarHuTHOrO IOJIS MOCTOSHHBIX MAarHUTOB NpPU HUX OOBEAMHEHUH U
pa3JeIeHuN.

HccnenoBanue J€NCTBUS SJIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OnBIThI, IEMOHCTPUPYIOILINE 3aBUCUMOCTb CHJIbI B3aUMOAECUCTBUS KAaTYIIKU C TOKOM U
MarHuTa oT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYIIIKE.

N3y4eHne nefcTBHUsI MArHUTHOTO OJI HA IIPOBOJHUK C TOKOM.

KonctpynpoBanue u u3ydeHue padboTsl JEKTPOIBUTATENS.

N3mepenne KIIJ[ anekTpoaBuraTebHON YCTaHOBKH.

OnBITHI IO MCCIEIOBAHUIO SIBICHUS 3JIEKTPOMArHUTHOM HMHIYKIUHU: HCCIIEJOBaHHE
M3MEHEHUH 3HaYEHUs U HAINlpaBJIEHUS UHIYKIMOHHOTO TOKa.

9 Kiacce

MexaHnn4yeckue siBJIeHHS.

Mexanndeckoe asrmkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTh
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoiMHENHOEe ABMXKeHHe. HepaBHoMepHOe
npsIMOJMHENHOe ABM>keHHe. CpenHssi U MIHOBEHHAs CKOpPOCTh Tejla NpU HEPAaBHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHOyckopeHHOE npsiMonuHelHoe aBrkeHrne. CBoOomHoe magenue. OmbIThI

I'annnes.
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PaBHOMepHOE aBWXEHHE MO OKPYXKHOCTH. [lepuon m yactora oOpamenus. JluHeitHas u
yriaoBasi ckopocTu. LleHTpocTpeMUTeNIbHOE YCKOPEHHUE.

Ilepsbiit 3akoH HeroToHa. Bropoii 3akon Herorona. Tperuit 3akoH Herorona. Ilpunnun
CYINIEPIIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH I'yka. Cwia TpeHMs: Cuila TPEHUS CKOJIBKEHHUSA, CUJla TPEHUs
MIOKOSI, IPYTHUE BUJbI TPEHHUS.

Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTEHHSA. YCKOpEHHE CBOOOTHOTO MafCHHS.
JBrxenue ianet BOkpyr Connna. [IepBas kocMuueckas ckopocTs. HeBECOMOCTB 1 IEperpysKH.

PaBHOBecue marepuaabHON TOUKH. AGCONIOTHO TBEPAOE Tea0. PaBHOBecue TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynec Tena. M3meHenue umnyinabca. Mmnynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTruBHOE BUKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTta cui TsbkecTH, ynpyroct, TpeHus. CBsi3b
sHepruu u pabotel. [loTeHuManpHas SHeprus Tena, MOJHATOrO HaJ MOBEPXHOCTBHIO 3EMIIU.
IToTrennmanpHas 3HEprus ckaroy npyxuHsl. Knnernueckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

1. HabGmroneHne MEXaHUYECKOTO JIBUYKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHEHHE TMYTEH W TPACKTOPHUU ABHXKCHHS OJHOTO M TOTO XK€ Tela OTHOCHTEIHHO
pa3HBIX TEJ OTCUETA.

H3MepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.

HccnenoBanue Npu3HakoB PaBHOYCKOPEHHOTO JIBUKEHHUSI.

Habmonenne ABM>XeHUs Tesla MO0 OKPYKHOCTH.

HaOnronenne MexaHMUYeCKUX sIBJICHUH, MPOUCXOSIIUX B cUcTeMe oTcuéTa «Temexka

npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTH YCKOPEHHUS TeJla OT MAacChl Tela U JICUCTBYIONICH Ha HETO CHUJIBI.

8. HaOmroneHue paBeHCTBA CHII TIPU B3aUMOJICHCTBUU TEJI.

9. H3meHeHMe Beca Tesa IpU YCKOPEHHOM JBHKEHHH.

10. Ilepenaya umnysbca Npyu B3aUMOJICHCTBUHU Tell.

11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJCHCTBUU TENl.

12. CoxpaHeHue UMITyJIbCa IPHU HEYIPYTOM B3aMMOICHCTBHH.

13. CoxpaHenue uMIysabca Ipu abCOIIOTHO YIIPYrOM B3aUMOJICHCTBUY.

14. HaGnroieHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHne MexaHU4eCcKO SHEPTUH MPU CBOOOIHOM IaJICHUH.

16. CoxpaHeHne MexaHU4eCKOW SHEPTUH MPH JABMKEHUU TeJla Mo IeUCTBUEM IPYKUHBI.

Jlabopamopuvie pabomul u onvimel.

1. KoHcTpyupoBaHue TpakTa Uil pa3roHa M JajdbHEMILIEro PaBHOMEPHOIO JBHKEHUS
HIapUKa WIH TEIEKKH.

© 0k w

2. OrmpeneneHue cpeAHE CKOPOCTU CKOJIbKEHHUS Opycka WM ABUKEHUS LIapuKa IO
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHUs Tejda NpPU PAaBHOYCKOPEHHOM JBM)KEHUH 10 HAKIOHHOH
MJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM JIBUXKEHUHU 0e3
Ha4yaJbHOW CKOPOCTH.
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10.

11.

[TpoBepka ruMOTE3bI: €CIIU MPH PABHOYCKOPEHHOM JIBUKCHUHU 0€3 Ha4allbHON CKOPOCTH
ITYTU OTHOCATCA KaK P HEYETHBIX YHUCCII, TO COOTBCTCTBYIOIIUC ITPOMCIKYTKH BPCMCHU
OJUHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHUS OT CHJIBl HOPMAJIBHOTO
JIABJICHUSL.

Onpenenenne KodhUIMEHTA TPEHUS CKOJBKCHHSL.

Omnpenenenne KECTKOCTU IPY>KUHBI.

Onpenenenre pabOTHl CWIIBI TPEHUS TPU PABHOMEPHOM JIBIDKEHHHM Tela IO
TOPH30HTAILHON MTOBEPXHOCTH.

Omnpenenenne pabOThl CHIIBI YIPYTOCTH IPH HOABEME Tpy3a C HCIOIb30BAaHHEM
HEIIOABUXKXHOT'O YU ITOABUXKXHOT'O 6JIOKOB.

M3yueHne 3akoHa COXPAHEHUS SHEPTUH.

Mexanu4deckue KoJ1e0aHUs U BOJTHBI.

KonebarenpHoe apmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHWH: HMEPHOA, 4acToTa,
aMmImTyna. MarematudecKuil W NPYKUHHBIA MasTHUKM. lIpeBpamienune sHeprum Ipu
K0J1e0aTeIbHOM JIBUKEHUU.

3aryxatomue kojeOaHus. BeiHyxkaeHHble koneOaHus. PezoHanc. MexaHuyeckre BOJIHBI.

CBolicTBa MEXaHMYECKHUX BOJIH. HpOIIOJII)HI)Ie " IOICPCUHBIC BOJIHBI. I[JII/IHa BOJIHBI U CKOPOCTH
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.
3Byk. ['poMKOCTb 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaOnromenue kojeOaHMA TEN MO/ IEHCTBUEM CHIIBI TSDKECTH U CHJIBI YIIPYTOCTH.

2. Hab6nronenue koneOaHui Tpy3a Ha HUTH M HA TIPYKHUHE.

3. HabmroneHue BBIHYKICHHBIX KOJIeOaHUI U pe30HaHca.

4. PacnpocTpaHeHHe NPOIOJIbHBIX U MONEPEYHbIX BOJIH (HA MOJAETH).

5. HalGmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.

6. AKyCTHYECKHi pe30HaHC.

Jlabopamopuvie padomol u onvimel.

1. Omnpenenenue 4acTOTHI U EpHOAA KOJIeOaHUI MaTeMaTUYECKOr0 MasiTHUKA.

2. OmnpezneneHre 4YacTOTHI U TIEpHO/Ia KOJIeOaHHd IPY>KUHHOTO MasiTHUKA.

3. HccrnenoBanue 3aBUCHMMOCTH TEpHOAA KoJeOaHWI TMOABEMIEHHOTO K HHUTH Tpy3a OT
JUIMHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH IEPHUOJA KOJEOAHUM MPYKUHHOTO MAasTHUKA OT MacChl
rpysa.

5. IlpoBepka He3aBUCHMMOCTU MepHoAa KoJeOaHWW Tpys3a, MOJBEHIEHHOIO K HUTH, OT
Macchl rpysa.

6. OnbIThL, JEMOHCTPUPYIOIIKE 3aBUCUMOCTh IIEpro/Ia KoJIeOaHn i IPY>KUHHOTO MassTHUKA
OT MacChl Tpy3a u KECTKOCTH MPYKUHBL.

7. W3mepeHue ycKopeHHUs! CBOOOIHOTO Ma/IeHus.

DJIeKTPOMATrHUTHOE T0JI€ M 3JIeKTPOMATHUTHBIE BOJIHBI.
DNEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JEKTPOMArHUTHBIX
BoJH. [IIkaya 3eKTpOMarHuTHBIX BOJIH. VICrionb30BaHue 3JIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM

CBsI3H.

OnexkTpoMarHuTHas npupoaa csera. CKkopocTh cBeTa. BolnHOBBIE cBOCTBA CBETA.
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Hemoncmpayuu.

1. CaoiicTBa 2JIEKTPOMAarHUTHBIX BOJIH.

2. BouHoBBIE CBOMCTBa CBETA.

Jlabopamopuwvie padbomot u onvimeol.

1. W3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJH C MOMOLILI0 MOOUIILHOTO TenedoHa.

CaeToBbI€ SIBJICHHS.

JlyueBasg moxenb cBera. Mcrounuku cera. IIpsAMonuHEHOE pacnpoOCTpaHEHUE CBETA.
3atmenus CosHia u JIynel. Otpaxenue cBera. [limockoe 3epkaiio. 3akKOH OTpa)KEHUsI CBETA.

[Ipenominienue cBera. 3akoH mpenomiieHus: cBeta. [loHoe BHyTpeHHEee OTpaKeHUE CBETA.
Hcnonp30BaHne OJHOTO BHYTPEHHETO OTPAXKEHUS B ONITHYECKUX CBETOBOAAX.

Jlunza. Xox nmyuedr B nmH3ze. Omnrtuyeckas cucrema (oToamnmapara, MHUKPOCKONA U
Teneckormna. ['1a3 kak ontudeckas cuctemMa. bin3opykocTs U 1anbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiTel HptoToHA. CrioskeHUE CIEKTPaIbHBIX IIBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

©CooNOAELDE

[TpsMonuHeiHOe pacipoCTpaHEHHUE CBETA.

OtpaxkeHue cpera.

[Tonryuenue n300paxeHUil B IIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
IIpenomnenue ceera.

OnTryeckuii CBETOBOI.

Xox nydeil B cobuparolieii TuH3e.

Xox JIydeil B paccenBaroleH JIMH3E.

[Toryuenue n300pakxeHUi ¢ MOMOILBIO JIUH3.

[Tpuniun peiictBus doroamnmnapara, MUKPOCKONA U TEJIECKOIA.

10. Mopnens riasa.

11. Paznoxxenue 0emoro cBeTa B CIIEKTP.

12. Tlony4enune 6e10ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuvie padomol u onvimel.

1.
2.
3.

N o ok

HccnenoBaHue 3aBUCUMOCTH yTila OTPa)KEHUsSI CBETOBOTO JIyda OT yIJia MaJIeHHs.
N3ydenune xapakTepuCTHK N300paXeHHUs MTpeMeTa B INIOCKOM 3epKalle.

HccnenoBanue 3aBUCMMOCTH yIJIa MPEJIOMIICHHS CBETOBOTO JIyda OT YIJa IMaJeHus Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tony4yenue n300paXkeHU C MOMOIIBIO COOMPAOLIEH JTHH3BI.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONITHYECKOI CHITBI COOMpArOIIeH INH3HI.
OmBITHI 110 PA3I0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITHl IO BOCIPHATHIO I[BETa MPEIMETOB NPU UX HAOIIOJEHUHM Yepe3 IBETOBbIC
(GUIBTPBI.

KBanToBbIe siBJIeHUS.
OmneiTel Pesepdopaa u nnanerapuas mojens aroma. Monens aroma bopa. Ucnyckanue u
norsiouieHre ceera atoMoM. KBauThl. JInHelHyaTble CIEKTPHI.
PagnoaktuBHOCTh. Anbda, Oeta- M ramma-usnydeHus. CTpoeHHEe aTOMHOIO sjpa.
Hyknonnas Mopens aromHoro siapa. M3zorombel. PannoaktuBHBIE mpeBpanieHus. l[lepuon
IoJIypacnaaa aTOMHBIX sIJIEp.
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SAnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsIOBOTO M MAaCCOBOIO YMCENl. DHEPTrus CBSI3U
aTOMHBIX sijiep. CBs3b Macchl U 3HEpruu. Peakuuu cunrtesa u neieHus saep. crounuku sHepruu
Connua u 3B€37.

Snepnas snepretuka. JleiicTBUs paAlOaKTUBHbBIX U3TyYEHUHN HA KUBbIE OPraHU3MBI.

Hemoncmpayuu.

CHexTpsl U3IYy4eHUS U TOTJIOIICHHUS.

CrexTpsl pa3IuYHbIX Ta30B.

CnekTp Bogopoa.

Habmronenue TpexkoB B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOLIUX U3ITyYEHUI.

Perucrpanus uzinydeHus: npupoAHBIX MUHEPAIOB U MTPOTYKTOB.

Jlabopamopnwvie pabomot u onvimel.

1. HabmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITYUCHHUS.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YACTHIBI 110 TOPMO3HOMY NyTH (IO

¢dororpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IHoBTOpPUTEJIHbHO-000011IAI0 M MOYJIb.

[ToBTOpUTEIEHO-0000IIAOIINN MOTYITh TPETHA3HAYCH ISl CACTEMATHU3AIMHA U 0000IIeHNU S
MPEAMETHOTO COJIEP>KAHMS U OTIBITA ACSATEIHHOCTH, MPUOOPETEHHOTO MIPU U3YUCHHUH BCETO Kypca
bu3nKy, a Takke Ui MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY SK3aMeHY MO (U3UKe IS
00y4aromuxcsi, BHIOPABIIUX 3TOT YU4COHBIN IPEIMET.

[Ipu u3yueHun JaHHOTO MOYJISl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI IEATETLHOCTH,
Ha OCHOBE KOTOPBIX OO€CIeunBaeTcsi JOCTIKEHHE TMPEIMETHBIX M MeETalpeaMETHBIX
IUTAHUPYEMBIX PEe3yNbTaTOB O0O0y4eHHs, (QOpPMHUpPYETCS €CTECTBEHHOHAY4YHas TPaMOTHOCTb:
OCBOEHHME HAYYHBIX METOJIOB MCCIIEIOBAHUS SIBIICHUN IPUPObI M TEXHUKH, OBJIAJICHUE YMEHUSIMU
OOBSCHATH (PU3NUYECKUE SBJICHUS, IPUMEHSS TIOJyUYE€HHbIE 3HAHUS, pelIaTh 3a7a4i, B TOM YHCIIe
KaueCTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

ok wn PR

[IpuHUIMIIHATBHO AEATEIbHOCTHBIA XapaKTep NaHHOIO pa3zelia peaausyercs 3a CU€T Toro,
YTO 00yYaIOIIUECs BBIMOIHSAIOT 33/1aHUs, B KOTOPBIX MM IMPEAaraercs:

Ha OCHOBE TMOJTYYEHHBIX 3HAaHUN PACIIO3HABATh U HAYYHO OOBSCHATH (PM3UUECKUE SIBIICHUS
B OKpY’KaroUIed MPUPOIE U MOBCEITHEBHOMN KU3HU;

UCIIONIb30BaTh HAayUHbIE METOJbI MCCIEAOBaHUS (PU3NYECKUX SBJICHUI, B TOM YHWCIE IS
MIPOBEPKU THIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI HaM0O0JIee BAXHBIX JOCTHIKEHUN COBPEMEHHBIX TEXHOJIOTHH,
HarpuMep, MPaKTUYECKOT0 UCIOIH30BAHUS PA3TUYHBIX HCTOYHUKOB YHEPTUU HA OCHOBE 3aKOHA
MPEBPAILCHHS U COXPAHEHUS BCEX U3BECTHBIX BUIOB SHEPIHUHU.

Kaxnas u3 TeM JaHHOrO MOIYNsl BKIIOYAET SKCIEPUMEHTAIBHOE HCCIEAOBaHUE
obobmaromiero xapakrepa. Moayip 3aBepiaeTcsi IpOBEACHHEM TUAarHOCTUYECKON U OIIEHOYHOM
paboTHI 32 KypC OCHOBHOT'O 00IIIET0 00pa30oBaHus.
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Ili1anupyemblie pe3yJibTaThbl OCBOCHUS MPOrPaMMbI 10 (PpU3MKe HA

YPOBHE OCHOBHOI'0 00111er0 00pa30oBaHMs
N3yuenne (U3NKKM HAa ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHHMsS HANpaBlICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U IIPECAMETHBIX O6p&30BaTeJ'IBHBIX PE3YJIbTATOB.

JIMYHOCTHBIE pe3yJabTaThl
B pesynprate usydyenuss (U3MKM Ha YpPOBHE OCHOBHOIO o0O0IIero oOpa3oBaHUS Y

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIONIUE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTprMoOTH4€eCKOro BOCIIUTAHMS

- MPOSIBJIICHHUE UHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN (U3NYECKOM
HayKH;

- IGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3NKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCY)KJIEHHH OOIIECTBEHHO 3HAYMMBIX M STHUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHKEHUH PU3UKU;

- OCO3HAHME BaXXHOCTU MOPAJIbHO-3TUYECKUX TPUHIIUIIOB B ACSITEIBHOCTH YUEHOTO;

3) 3cTeTH4eCKOro BOCIMTAHMUSA:

- BOCTIPUSTHE ACTETHYECKUX KadecTB (PU3NYECKON HayKH: €€ TapMOHMYHOTO TOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HaHWE IICHHOCTU (M3NYECKON HAayKHM KaK MOIIHOTO MHCTPYMEHTa TO3HAaHHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIEH COCTABIIAIOLIEH KYJIbTYPBI;

- pa3BUTHE HAyYHOU JTH0003HATEIBLHOCTH, HHTEpPECA K UCCIIE0BATEIbCKOM 1€ TENbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOIO 0JIATONOTYYHS:

- 0CO3HaHME [IEHHOCTH 06€30I1acHOro 0opasa KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,
BaYKHOCTH IpaBWJI 0€30I1aCHOTO MOBEACHUS Ha TPAHCIIOPTE, HA AOPOrax, ¢ 3JIEKTPUUYECKUM U
TEIJIOBBIM 00OPY/I0BAaHUEM B JIOMAIIIHUX YCIOBHUSX;

- cpOpMUPOBAHHOCTH HaBbIKa pedIeKCUU, TPU3HAHUE CBOETO MpaBa Ha OMMOKY U TaKOTO e
IIpaBa y Apyroro 4ejaoBeKa;

6) TpyaoBoro BocnuTaHus:

- aKTUBHO€ Y4YacTHE€ B PEUICHUM MPAKTUYECKUX 3a7ad (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHM3allu, TOpoAa, Kpas) TEXHOJIOTHYECKOUN U COIIMalIbHOM HAIIPaBIEHHOCTH, TPEOYIOIINX
B TOM 4YHMCIIe U PU3NUECKUX 3HAHUI,

- UHTEpeC K MPAaKTUYECKOMY M3yUeHUIOo Ipodeccui, CBI3aHHBIX C PU3NKOM;

7) 3KOJIOTrM4YeCKOro BOCIIMTAHMS:

- OpHUEHTalMs Ha MpUMEHEeHHE (GU3NYECKUX 3HAHUW JUIs pelleHds 3afad B o0jacTu
OKpPY’Karolllel Cpe/ibl, INITAHUPOBAHUS IIOCTYNKOB U OLIEHKH UX BO3MOJKHBIX ITOCJIEICTBUM IS
OKPY’KaIOILEH Cpebl;

- OCO3HaHMe MI00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U IyTel UX pelieHus;

8) ajanTannu K N3MEHAIOIIUMCS YCJIOBUAM COLMAILHON U PUPOAHON cpeabl:

- TOTPeOHOCTh BO B3aMMOJCHCTBUM TIPU BBINOJIHEHUU HCCIEIOBAaHUN U TPOEKTOB
(bu3nyecKoil HaNpPaBICHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM APYTHUX;

- IOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO AEATEIbHOCTD;
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e - OTPeOHOCTh B (OPMHUPOBAHUM HOBBIX 3HAHWU, B TOM 4YHUCIE (OPMYIHPOBATH HICH,
HOHSTHS, TUIIOTE3bI 0 (PU3NYIECKUX OOBEKTaX M SBICHUSIX;

® - OCO3HaHHUC ,Z[e(bI/ILII/ITOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00J1aCTH (1)I/I?>I/IKI/I,

® - [IJJAHWPOBAaHHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PU3MYECKUX 3HAHUM;

¢ - CTPCMIJICHHUC aHAJIM3UPOBATH U BLIABJIATH B3aMMOCBA3H IIPUPOHIL, 06H_I€CTB3. 1 3KOHOMHKHU,
B TOM YHCJIC C UCIIOJIb30BAHUEM (1)I/ISI/I‘ICCKI/IX 3HaHHI>i;

e - OLEHKA CBOMX JCUCTBUH C Y4YETOM BIIMSHUSA HA OKPYXKAIOLIYI0 CPEAY, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

MeTanpenMeTHme PE3YIbTATHI

B pesynprate ocBoeHMs nporpaMMbl 10 (HU3MKE Ha YPOBHE OCHOBHOI'O OOILEro
oOpazoBanusi y oOyuatomierocs OyayT cGhOpMHpPOBaHBI MeTanpeAMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLME TI03HABATEJbHbIE YHHUBEpCaJbHbIE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHUBEpCaJbHblE YUeOHbIE ICHCTBUS, PErYIATUBHbIE YHUBEPCAJIbHbIE YUeOHbIE ICHCTBHUS.
ITo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS
Ba3oBble jornyeckue neiicTBus:

BBISIBJIATH M XapaKTEPU30BaTh CYIECTBEHHbBIC IPU3HAKH O0BEKTOB (SIBICHHN);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKALMK, OCHOBAHUS 111 0000IICHHUS
U CPaBHCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M NMIPOTHBOPEUMS B PaCCMAaTPUBAEMbIX (aKTax, JaHHBIX U
Ha6J'IIOIleHI/I$IX, OTHOCAIINXCA K (1)I/I3I/I‘~I€CKI/IM SIBJICHUAM,

BBISBJISATh NPUYMHHO-CJICJCTBEHHBIC CBSA3M NPU HM3y4YeHHH (PU3NYECKUX SIBICHUH U
mponeccoB, AcjaTb BbIBOJALI C HCIHOJB30BAHUEM JACAYKTHBHBIX MW HWHIAYKTHBHBIX
YMO3aKJIFOUE€HUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BETUYUH;
CaMOCTOSITENILHO BBIOMPATh CIOCO0 perieHus yueOHol Gpu3nueckoi 3aaun (CpaBHEHUE
HECKOJIbKMX BapMaHTOB pelLIeHHs, BbIOOp Hambonee MOAXOAALIEro ¢ Yy4ETOM
CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble nccienoBarebcKue AeiCTBHUA.

MCIIOJIB30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IO3HAHNUS,

MIPOBOAMTH MO CAMOCTOSITEIbHO COCTABJICHHOMY IIJIaHY OIIBIT, HECIOXKHBIA (DPU3UUECKUN
HKCIIEPUMEHT, HEOObIIIOE UCCIeI0OBaHNE (PU3NIECKOTO SIBIICHUS;

OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIIHIO, MOIYUYEHHYIO B XOJIE
WCCJICIOBAHMS WIIH SKCIIEPUMEHTA;

CaMOCTOSITENILHO ~ (OpMYyITUpOBaTh O00OOIIEHUS ¥  BBIBOABI MO  pe3ylbTaTaM
MPOBEAEHHOTO HAOIIOICHHUSI, OTIBITA, UCCIIEAOBAHUS;

MIPOTHO3MPOBATh BO3MOXKHOE JalbHElIIee pa3sBUTHE (PU3NIECKUX MPOIECCOB, a TAKKe
BBIJIBUTATh TIPEIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBHUSAX M KOHTEKCTAaX.

Pabora ¢ undopmaumeii:

IPUMEHSTh Pa3IUYHbIE METOJbl, MHCTPYMEHTBHl U 3alpochl MPH IMOUCKE U OTOOpe
UHGOPMALIUU WU TAHHBIX C YYETOM MPeUI0KeHHON ydeOHO! (pu3ndeckoil 3a1auu;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIUIO PA3ITUYHBIX
BUJIOB U (pOPM IPECTABICHHUS;
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CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hOpMy TMpeAcTaBiIeHUs HHoOpMaruu u
WUTIOCTPUPOBATh pelIaeMble 33/a4d HECIOXHBIMH CXEMaMH, JHarpaMMaMH, WHON
rpaduKoil 1 X KOMOUHALIUSMHU.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

B XOJie OOCYXACcHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTaO0OPAaTOPHBIX padoOT u
IPOEKTOB 33/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKJIaeMOW TEMbI U BBICKA3bIBaTh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a]1au M MMOAJepKaHue 01arokKenaTeIbHOCTH OOIIEHHMS,
COIIOCTAaBJIAITb CBOU CYXKXACHHUA C CYXICHHUAMHU APYIruX YYaCTHUKOB JAuajiora,
OoOHapY)KUBATh PA3IMYKME U CXOJICTBO TO3HIINH;

BBIPpAXAaTb CBOXO TOYKY 3PCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

HY6J'II/I‘IHO MMpEaACTaBJIATh PE3YyIbTAThL BBITIOJIHECHHOT'O q)HSI/I‘ICCKOFO OIlbITa
(9KCIIepUMEHTa, UCCIICIOBAHMUS, TIPOCKTA);

MIOHMMATb U UCII0JIb30BaTh IPEUMYIIECTBAa KOMAaHAHON U MHANBUIyaJIbHOU pabOThI IpU
pELICHUH KOHKPETHON (PU3UYECKOM MPOOIEMBI;

INpUHHUMAThL 1IN COBMECTHOU ACATCIIbHOCTHU, OPraHU30BbIBATH I[efICTBHﬂ no cé
JOCTHDKEHUIO: PACIPENEeNIATh POJIH, 00CYKAATh MPOLECCH U PE3yJIbTaThl COBMECTHOM
paboThl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBINOJIHATh CBOKO YacTh Pa0OTHI, JOCTHUTras KAaueCTBEHHOTO pe3yjbTara MO CBOCMY
HaIlpaBJICHHUIO U KOOPJAUHHPYSI CBOU Z[ef/'ICTBI/Iﬂ C APYTMMHU YWICHAMU KOMAaHbI;
OILICHUBATh Ka4€CTBO CBOETO BKJIA/Ia B OOIIHIA IPOIYKT MO KPUTEPHSIM, CAMOCTOSITEIILHO
c(hopMyITUPOBAaHHBIM YYACTHUKAMH B3aHUMOICHCTBHSI.

PeryasiTuBHbIE YHUBepPCaJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranuzanus:

BBISBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalMsIX, TPEOYIOIIMX JUIsl PeIIECHUS
(bu3nUecKux 3HaHUMH;

OpPUEHTUPOBAThCSI B Pa3IMYHBIX MOAXO0JAX NPUHATHUS pelleHuil (MHIUBUAYaJIbHOE,
NPUHATHE PELICHUs B TPYIIE, IPUHATUE PEIIEHUH IpyMIoi);

CaMOCTOSITENIBHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIIEIOBaHUS C YYETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

J1aBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IpeJylaraTh IUIaH €€ NU3MEHEHMUS],

OOBSICHATH MPUYMHBI TOCTHKEHUS (HEAOCTHKEHHSI) pe3yJIbTaTOB JIEATEIIbHOCTH, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCJIE B XOJ BBITOJHEHHUS (PU3NUECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYallul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSIM;

CTaBUTb ce€0s1 HA MECTO APYrOro YeJIOBEKa B XOJE CIOPa WM JUCKYCCUU HA HAyYHYIO
TeMy, TOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HaBaTh CBOE MpaBO Ha OIIMOKY NpU pEUIeHHH (QHU3UYECKUX 3aJad Wid B
YTBEP)KJICHUSIX HAa HAyYHbIC TEMBI U TAKOE K€ MPaBo APYroro.
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IIpeaMeTHbIE pe3yabTaThl

K xonmy oOyuenust B 7 Kjacce MpeIMETHBIE Pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

UCTOJIb30BaTh TOHATHS: (U3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOICHNUE,
9KCHEPUMEHT, MOJIEJb, TUIIOTE3a, CIAMHHIBI (PU3UUECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHble COCTOSHUS BellecTBa (TBEPIOE, XKMJIKOE, ra3o00pa3zHOe), MEXaHUYECKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NIPSIMOJIMHEMHOE),  TpaeKTOpHsl,
paBHOAEWCTBYIOmas cuia, aedopmarus (ynpyras, IUIaCTHYEcKas), HEBECOMOCTD,
COOOLIAIOIIUECS COCYIbI;

paznuyath sBreHus (audQy3us, TEIUIOBOE IBUKEHHUE YaCTUIl BEIECTBA, PABHOMEPHOE
JBUKCHNE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUSA, B3aMMOJIEIHCTBUE Tell, PABHOBECHE
TBEPABIX TEJ € 3aKPEIUIEHHON OCBIO BpAIllEHHUs, IIepeayda JaBJICHNUs TBEPABIMU TEIaMH,
KHUJIKOCTSIMH M Ta3aMu, aTMoc(epHOe JaBlicHHE, IUIaBaHWE TeJ, TNPEBPALICHUS
MEXaHUYECKOM 3HEPIUn) MO ONMMCAHUIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (PU3NUECKUX SBJICHUN B OKPYXKAIOIIEM MHUDE, B
TOM 4yHcie (u3nueckue sBICHHS B MPUPOJE: NMPUMEPHl ABMKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPHUPOAE, ACHUCTBUE CWIBI TPEHHS B NPUPOLE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHS Ha JKMBOM OpraHU3M, IIaBaHHE DHIO,
pBIYard B TeJe YeJIOBEKa, MPH ATOM MEPEBOAUTH MPAKTUYECKYIO 3a/a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

ONMCHIBATh U3yUYEHHbIE CBOMCTBA TEI U (PU3NYECKUE SBJICHUS, UCIIONIB3YS (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BpEMsl, MyTh, CKOPOCTb, CPEAHSAA
CKOPOCTb, CHJIa YIPYTOCTH, CUJIa TSYKECTH, BEC TeJla, CUJIa TPEHUs, 1aBlieHue (TBEPIOTO
Tena, JKUAKOCTH, ra3a), BBITAJIKMBAIOLIAs CUJIA, MEXaHH4Yeckas paboTa, MOIIHOCTb,
IUIEYO CUJIBI, MOMEHT CHJIbI, KO3()(PUIMEHT TMONe3HOro JeHCTBUS MEXaHW3MOB,
KMHETUYeCKass M IOTCHLHAJIbHAsl DHEPIusi), NMPH ONHUCAHUU IPABWIBHO TPAaKTOBATh
(bu3nYECKU CMBICI UCIOIb3YEMbIX BETUUHH, X 0003HAUEHUS U €AMHULIBI (PU3HUECKUX
BEJIMYMH, HAXOAWTh (OpPMYJbl, CBSA3BIBAIOLIME JaHHYIO (DU3UYECKYIO BEJIUYHHY C
JPYTUMH BEITUYMHAMH, CTPOMTH IpadUKu H3YyYEHHBIX 3aBUCUMOCTEH (H3NUECKUX
BEJIMYUH;

XapakTepu30BaTh CBOWCTBA Tell, (pU3HUECKue SBICHUS U IPOLIECCH, UCIIOb3Ys MpaBUIIa
CJIO’KEHUS CHJI (B/10JIb OJIHOM mpsiMoit), 3akoH 'yka, 3akoH [lackas, 3akoH Apxumena,
MpaBUJI0O paBHOBecHUs phiuara (OJ0Ka), «30J0TO€ TIPABWIIO» MEXaHHWKH, 3aKOH
COXpaHEHMsI MEXaHWYECKOW ZHEpruH, MpU 3TOM JAaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA U 3aIlUChIBaTh €r0 MaTEMaTHUECKOE BBIPAKEHMUE;

00BACHATH (PU3NMUECKUE SBICHUSI, IPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallull  NIPAKTUKOOPHUEHTHPOBAHHOIO  XapakTepa:  BBIABIATE  IPUYHUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOTHYECKUX IIaroB ¢ ONopoil Ha 1—
2 u3y4YeHHBIX CBOWCTBAa (U3MUECKUX SBJICHUH, (U3NYECKUX 3aKOHA  WJIU
3aKOHOMEPHOCTH;
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e pemarh pacuy€THbIE 3a7adud B |—2 JACWCTBHS, WCMONB3yS 3aKOHBI U (OPMYIIHI,
CBSI3bIBAIONINE (PU3MUECKHE BETUYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a1a41 3aIMChIBATh
KpaTKOE YCJIOBHE, IMOJCTaBIATh (DU3MUECKHE BEIUYHHBI B (POPMYJIBI U MPOBOIUTH
pacuéThl, HAXOIWTHh CIPABOYHBIC JaHHBIC, HEOOXOMUMBIC I PEIICHUS 3a1ad,
OIICHUBATh PEATHUCTUYHOCTD MOJYYCHHOW (PU3NUECKON BETUYUHBI;

® pacrmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTH IMPHU MOMOITH (PU3HIECKUX METOJIOB,
B ONHCAaHWUU WCCIICIOBAHUS BBIJACIATH IMPOBEPSAEMOE MPEANOIOKEHUE (THUIIOTE3Y),
pasznuyaTh ¥ MHTEPIPETUPOBATH MOJYUYEHHBIH pe3yJbTaT, HaXOJIUTh OIMOKH B XOJE
OTIBITA, JIEJIATh BBIBOJIBI 110 €r0 Pe3yiibTaTaMm;

® TIPOBOJUTH ONBITHI MO HAOIIOACHUIO (PU3NUYECKHUX SBICHUN WM (U3HMYECKUX CBOMCTB
Ten: (GopMynaHpoBaTH MPOBEpPSEMBIC MPEANONIOKECHHS, COOUpaTh YCTAHOBKY W3
MPEIIOKEHHOTO 000PYAOBAHHUS, 3aIMUCHIBATH XOJI OMBITa H (POPMYITHPOBATH BBIBOIBL;

® BBINOJHATH MPSIMbIE U3MEPEHUSI PACCTOSHUA, BPEMEHH, MAacChl Tejla, 00bEMa, CHIIBI U
TEMIEPATypbl C UCMOJIH30BAHUEM aHAIIOTOBBIX W LU(POBBIX MPUOOPOB, 3aIMUCHIBATH
MOKa3aHusl TpUOOPOB C YUETOM 33JaHHON aOCOIIOTHOM MOTPEUTHOCTH U3MEPEHHIA;

® [POBOJUTH HCCIEAOBAHUE 3aBUCUMOCTU OJHOM (DPU3MUECKON BEIUYUHBI OT APYTOH C
HCIOJIb30BAaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PABHOMEPHO JBUKYIIETOCS
TeJIa OT BPEMEHU JBMIKEHUS TeJa, CUJIbl TPEHUS CKOJIbKEHHUS OT Beca Tella, KaueCTBa
00pabOTKM TMOBEPXHOCTEH TEJI ¥ HE3aBHCHUMOCTH CWJIBI TPCHHS OT IUIOIIAU
CONPUKOCHOBEHUS TEJ, CHJIbl YIIPYTOCTU OT YAJWHEHHUS MPYKUHBI, BHITAIKUBAOLLIEH
CHJIBI OT O0BEMa MOTrpYKEHHOM 4YacTH Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT TJYOWHBI, HA KOTOPYIO TOTPYXKEHO TeJo,
YCIIOBHM TIJTaBaHUSI TeJ, YCJIOBHUU pPaBHOBECHSl pblyara W OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUM Y4eOHOTO HCCIIENOBaHMS, COOMpaTh YCTAHOBKY U  BBHITIOJTHSTH
U3MEpEeHHs, cleaysl MPeIOKEHHOMY IJIaHy, (PUKCHpPOBATh PE3yNbTaThl MONTYYEHHOMN
3aBUCUMOCTH (PU3MYECKUX BEJIUYHMH B BUJIE MTPEIJIOKEHHBIX TaOIUI] U TpadUKOB, Je1aTh
BBIBOJIBI IO PE3yJIbTaTaM UCCIIEAOBAHUS;

® TIPOBOJUTH KOCBEHHBIE H3MEPEHHUs (PU3MUECKHX BETUYHH (TJIOTHOCTH BEIIECTBA
JKUJKOCTH W TBEPAOrO TeNa, Cuia TPEHUsS CKOJIbKEHUs, [aBJIEHWE BO3/ayXa,
BBITAJIKMBAIONIAsl CHUJIA, JEHUCTBYIOIIAs Ha TMOrPYXKEHHOE B KUAKOCTh TEJO,
KOX((UIIMEHT TMOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIEAyd MPEII0KEHHOU
WHCTPYKIIUU: TPH BBITOJTHECHUH U3MEPEHUN COOMPATh IKCIIEPUMEHTAIBLHYIO YCTAaHOBKY
Y BEIYUCJIATH 3HAUCHUE NCKOMOM BEJTNYMHEL;

e coONIOaTh TMpaBWia TEXHUKH O€30macHOCTH Tpu  paboTe ¢ Ja0OpaTOPHBIM
00opyoBaHUEM;

e yKa3plBaTb NPHUHIUIBI JACHCTBUS TPHOOPOB W TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYIbI, 0apOMETp, phlyar, MOJBMKHBIN U
HEIIOJIBM>KHBIN OJIOK, HAKJIOHHAS IIOCKOCTh;

® XapakTepu3OBaTh MPHUHIUIBI JEHCTBUS W3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPOM HA HMX OMNHMCAHHUS (B TOM 4YHUCJE: MOAUIMIHUKHU, YCTPONCTBO
BOJIOTIPOBO/IA, THUJIPABIUYECKUN TMPEcC, MAHOMETP, BBICOTOMEp, IMOPIIHEBOM HACOC,
apeoMeTp), MCIONB3Ysl 3HAHUSA O CBOMCTBAaX (PM3MUYECKHUX SIBJICHUH M HEOOXOIUMBIC
¢dusznyecKre 3aKOHbI U 3aKOHOMEPHOCTH;
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NPUBOANUTH TPHUMEPHl (HAXOAUTH HMH(MOPMAIMIO O TMpPHUMEpax) MPAKTUYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEJAHEBHOW XM3HM A OOecredeHus
0€30MacCHOCTH TpH OOpaIleHUH C NPUOOpPaMU U TEXHHYECKUMH yCTPOIMCTBaMH,
COXpaHEHMsI 370pOBbsi M COOJIIOJIEHHS HOPM OSKOJOTMYECKOI'O IIOBEACHMS B
OKpYKarollleu cpee;

OCYIIECTBIISITh OTOOp HMCTOYHUKOB HH(popmanuu B VHTepHETE B COOTBETCTBHH C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLINXCS 3HAaHUM U IIyTEM CPaBHEHMS
Pa3IMYHBIX UCTOYHHUKOB BBIAEIATH HHPOPMALIMIO, KOTOPAsl SBJISAETCS IPOTUBOPEUUBON
WA MOXeET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBHIIOJHEHUU YYeOHBIX 3a/laHUil Hay4yHO-IONMYJIIPHYIO JINTEPATYpy
($U3nIECKOro coaepKaHus, CIPaBOYHbIE MaTepHalibl, pecypchl cetu IHTepHeT, BIaieTh
npuéMaMyd KOHCIIEKTUPOBAHMSI TEKCTa, IpeoOpa3oBaHMsl HHPOpMALMM U3 OJHOMN
3HAKOBOU CUCTEMBI B IpYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpaTKHE MHCbMEHHBIE M YCTHBIE COOOLICHHS HAa OCHOBE 2—3
UCTOYHUKOB MH(popMaruu (Gu3n4ecKoro coaepkaHusi, B TOM 4UCiIe MyOJINYHO J1eNaTh
KpaTKue COOOIIEHMSI O pe3y/bTaTax MPOEKTOB WM YY€OHBIX UCCIIEI0OBAaHUM, IPU 3TOM
IrpaMOTHO HWCHOJB30BAaTh HM3YyYCHHBIM MMOHATHHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NPE3CHTALUEN;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIEN0BAHUM paclpenessaTh 00S3aHHOCTH B
IpYyNIE B COOTBETCTBUU C ITOCTABJICHHBIMU 3a/1a4aMH, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHA
NecTBUM, aJeKBaTHO OLICHWBAaTh COOCTBEHHBI BKJIAJ B JAEATENbHOCTb TIPYIIIHI,
BbICTpauBaTh KOMMYHHUKAaTUBHOE B3aUMOJEHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIIHX.

K kxonny oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

WCIIOJIb30BaTh MOHSTHUS: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JBMKEHUE aTOMOB M
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUITMUECKUE U aMOpQHBIE Tena,
HACBILECHHBIM U HEHACBIILIEHHBIN I1ap, BIAXXHOCTh BO3yXa, TEMIIEPATYpPa, BHYTPEHHSA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUECKUN 3apsl, IIEKTPUUECKOE
T0JIE, MPOBOJHUKHU U TUJIEKTPUKH, IOCTOSHHBIN SJIEKTPUYECKUM TOK, MATHUTHOE TOJIE;
pasznuyath SBJIEHMS (TEIUIOBOE pacCUIMpEHUE U C)KaTue, TeIulonepenada, TEIIOBOE
paBHOBECHE, CMayuBaHWE, KalNWUISIPHbIE SBIICHUS, WCIApeHUE, KOHJECHCalus,
IIJIABJICHUE, KPUCTAJUIU3aLUS (oTBEepaeBaHue), KUIICHHUE, TemIonepeaya
(TEemIONpPOBOTHOCTh, KOHBEKIUS, W3IyUYEHHUE), DIIEKTPU3ALUs Tell, B3aUMOJICHCTBUE
3apsiioB, JEUCTBUSI DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJCHCTBHE
MAarHuTOB, AEHCTBUE MATHUTHOTO MOJ HA MPOBOAHUK C TOKOM, AJIEKTPOMAarHWTHas
WHIYKIUSA) 1O OINUCAaHUIO MX XapaKTEpHBIX CBONCTB W HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JaHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHNE U3YYCHHBIX (PU3NYECKUX SBICHUHA B OKPYXKAIOIIEM MHUPE, B
TOM 4Hciie (u3nyeckue SBICHUS B TMPUPOJE: IMOBEPXHOCTHOE HATHKCHHE W
KaMmWUIIpHBIC SIBIICHUS B TPUPOJE, KPUCTAUIBI B Tipupojne, u3inydeHue CouHila,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, oOpa3oBaHHE POCHI, TyMaHa, MHEs, CHera,
DIIEKTPUYECKHUE SBJICHUS B aTMOC(Epe, DIEKTPUIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3emitu, Apeiid MoI0COB, POJIb MATHUTHOTO TOJIS JUISl )KU3HH HA 3emIle, OIS PHOe
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CUSIHUE, TpPH OSTOM [EPEeBOAUTh MPAKTUYECKYIO 33aJadyy B Y4eOHYIO, BBIIETATh
CyIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

® ONUCHIBATh U3YUYEHHBIE CBOMCTBA Tesl U (hPU3HUECKUE SBICHMSI, UCTIONB3Ys (pu3mueckue
BEJIMYMHBI (TEMIepaTypa, BHYTPEHHSsSI SHEPrus, KOJWYECTBO TEIUIOTHI, YZAEJbHas
TEIJIOEMKOCTh  BELIECTBA, YJElbHAsd TEIUIOTAa IUIABJIICHMS, YJAEJbHAas TeIUIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTIO
JICUCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTEJIbHAS BJIAXHOCTb BO3/1YyXa, JJIEKTPUUYECKUN
3apsi/l, CUJIa TOKA, 3JIEKTPUUECKOE HAIIPSDKEHUE, COIIPOTUBIIEHNE IPOBOIHUKA, YAEIbHOE
COIPOTHUBIICHUE BEUIECTBa, paboTa U MOIIHOCTD JIEKTPUUECKOT0 TOKA), IPH ONMHUCAHUU
MPAaBUJIbHO TPAKTOBATh (U3UYECKUN CMBICT UCHOJIb3YEMbIX BEJIMYMH, 0O03HAYCHUS U
eIMHUIBl (U3UYECKUX BEIMYUH, HAXOAUTh (OPMYIIBL, CBS3BIBAIOIINAE JaHHYIO
(GU3NUECKyI0 BEIUYMHY C JPYTMMH BEIUYMHAMH, CTPOUTH Tpa(uKe H3y4eHHBIX
3aBHCUMOCTEH (PU3NUECKUX BEIUUNH;

®  XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SBJICHUS U IPOLECCHl, MCIONb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUM CTPOEHUS BEIECTBA,
MIPUHIIMII CYTIEPIIO3UIINH MOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsijia,
3akoH OMa /15 yyacTka Leny, 3akoH J[xoyns—JleHna, 3akoH coxpaHeHus SHEPTUH, TPU
ATOM JaBaTh CJIOBECHYIO (POPMYJIHMPOBKY 3aKOHA M 3alMCBHIBATH €r0 MaTeMaTHYECKOe
BBIPA)KECHHUE;

e OOBSACHATH (PU3MUECKHE TPOLECCHl W CBOWCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTYalUi IPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BhISBIIATh IPUYUHHOCIIEICTBEHHbBIE
CBSI3U, CTPOUTH O00BACHEHHE U3 1—2 JOrMYEecKHX IIaroB ¢ ONopod Ha 1—2 M3ydeHHBIX
CBOICTBa (PU3NUECKUX SBJICHUH, PU3NUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

e pemarh pacuy€THblE 3a7aud B 2-3 JACWCTBUS, HCMONB3yd 3aKOHBI U (OPMYIIBI,
CBs3bIBaIOLIME (PU3NUECKHE BEINYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 33Ja4y 3al1ChIBaTh
KpaTKOE YCIIOBUE, BBISBISATh HEIOCTATOK JAHHBIX I PELICHUS 3aJayd, BHIOMpATh
3aKOHBI ¥ ()OPMYIIbI, HEOOXOMMBIE JUIs €€ pelIeHus], IPOBOJUTH pacuéThl U CPAaBHUBATD
NOJy4EHHOE 3HaYeHHEe (PU3NUECKOM BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

® pacro3HaBaTh MPOOJIEMBbI, KOTOPBIE MOXKHO PELIUTH MPU MOMOIIHU (PU3UYECKHX METOIOB,
UCIIONIb3YSl OINKCAaHUE MCCIIEOBAHUS, BBLICIATh MPOBEPSEMOE MPEAIOIOKEHHE,
OLICHMBATh MPaBUJIBHOCTh MOPSAKA MPOBEACHUS UCCIIEIOBAHMS, 1€1aTh BHIBOJIBI;

® [IPOBOJUTH OMBITHI MO HAOIIOACHHUIO (PU3NYECKUX SIBICHUN UM (U3NYECKUX CBOWCTB
Ten (KamwuIsipHbIE SBJIEHUS, 3aBUCHUMOCTh JIaBJICHHUS BO3[yXa OT €ro o0béma,
TEMIIEPATYPBI, CKOPOCTH TPOIIECCA OCTHIBAHUS U HarpEBAaHUS MPU U3IyUYEHUH OT LIBETA
U3Iydaome (moryomaroniel) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI OT
TEMIEPATypbl JKUIAKOCTM U IUIOMIAAUM €€ TMOBEPXHOCTH, DJJEKTpHU3alus Tel U
B3aMMOJICHCTBHE AJIEKTPUUYECKUX 3apsiioB, B3aUMOJECHCTBHE MOCTOSHHBIX MarHUTOB,
BU3yaJlW3allisi MarHUTHBIX MOJIEW OCTOSIHHBIX MarHUTOB, AEMUCTBUS MAarHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHWTa, CBOMCTBA 3JIEKTPOJBUTATENs
MOCTOSTHHOTO TOKa): (opMymupoBaTh TpPOBEPsSEMbIE TPEANOIOKEHUs, CcOoOUpaTh
YCTAaHOBKY M3 MPEVIOKEHHOTO O00OpyIOBaHMUS, OMNHUCHIBATH XOJ| ONbITA H
(dbopMyITHUpOBaTh BHIBOJIBI;

® BBINOJHATH NPSMbIE U3MEPEHUsI TEMIIEpATypbl, OTHOCUTEIBHON BIIAXKHOCTH BO3/yXa,
CWJIBl TOKa, HANpPSOKEHUS C HCIOJIb30BAHMEM AHAIOTOBBIX MPHOOPOB U JIaTYMKOB
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(U3nM4ecKuX BEIMYUH, CPAaBHUBATh pE3YylbTaThl H3MEPEHUM ¢ Y4ETOM 3aJaHHOM
a0COJIIOTHOM MOTPEIIHOCTH;

® [IPOBOJUTH UCCIIEOBAHHE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYrou ¢
UCIIOJIb30BAaHUEM TPSMBIX W3MEPEHUH (3aBUCHMOCTb CONPOTHUBICHHS MPOBOAHHUKA OT
€ro JJIMHBI, IJIOLAJN MONEPEYHOro CEUYEHUs! M YAEIbHOIO CONPOTUBIICHUS BEIIECTBA
IPOBOJIHHUKA, CUJIBI TOKA, UAYILEr0 Yepe3 IPOBOJHUK, OT HANPSKEHUS Ha IPOBOAHUKE,
UCCIICIOBAaHUE IIOCIIEIOBATEIbHOTO U TAapaJJIENbHOTO COCIUHEHUH MPOBOJHHUKOB):
IUTAHUPOBATh MCCIIEI0OBaHUEe, COOMPATh YCTAHOBKY M BBIIOJHATH U3MEPEHHs, CIEAYs
IPEUI0KEHHOMY IUIaHy, (PMKCUPOBATh Pe3ysbTaThl OJYyYEHHON 3aBUCUMOCTH B BUJIE
TaOJIMI U TpaUKOB, AETATh BBIBOABI I10 pe3yJbTaTaM HCCIEeI0BAHHUS;

® [IPOBOJUTh KOCBEHHbIC HM3MEPEHUs (U3NYECKUX BEIMUYUH (yIelibHas TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE IIPOBOJIHUKA, pab0oTa U MOLIHOCTh JEKTPUUYECKOTO TOKA):
IUIAHUPOBATh HM3MEpPEHHs, COOHMpaTh OKCIEPHUMEHTAILHYIO YCTaHOBKY, CIEAys
NPEIOKEHHON HHCTPYKIUH, U BBIYUCIISITh 3HAYCHNE BEITUUNHBL;

e coOmomaTh TpaBWIa TEXHUKH O0€30MacHOCTH Tmpu pabore ¢ J1abopaTOPHBIM
000pyI0BaHKEM;

® XapaKTepu30BaTh MPUHIUMBI JEHCTBHA W3YyYEHHBIX MNPUOOPOB U TEXHUYECKHX
YCTPOMCTB C ONOpPOH Ha UX ONUCaHMA (B TOM YHUCIE: CHCTEMa OTOIUICHHs JJOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJIBTMETP, CUETUMK 3IIEKTPUUYECKON
DHEPTUH, DIIEKTPOOCBETUTEIbHBIE TPUOOPHI, HAarpeBaTeNbHBIC AIIEKTPOIPUOOPHI
(mpuMepBl), SJEKTPUYECKHE MPEIOXPAHUTEIH, 3JICKTPOMArHWT, 3JIEKTPOABHUTATEIh
MOCTOSIHHOTO TOKAa), HWCIOJB3ysd 3HAaHUS O CBOMCTBaX (PM3MYECKHX SIBICHUH U
HEo0X0iuMble PU3NYECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh TMPOCThIE TEXHHUYECKHE YCTPOMCTBA M HM3MEpPUTENbHBIE MPHOOPHI TI0
cXeMaM M CXE€MaTHYHBbIM PUCYHKaM (KHIKOCTHBIN TE€pMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, ABUTaTeNlb BHYTPEHHETO CTOpPAHHS, DJIEKTPOCKOI, PEOCTaT), COCTABISATH
CXEMBI DJIEKTPUUYECKHX IIETIeH C TOCIIe0BATENILHBIM U MapauIeIbHBIM COCTUHEHUEM
HJIEMEHTOB, pa3nyasl yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUUECKUX IIeTeH;

® [pUBOAUTHL NpHUMEpPHl (HAXOAUTh HH(MOPMALMIO O MpUMEpax) MPAKTUYECKOTO
UCTOJIb30BaHUSl (PU3MUYECKUX 3HAHUM B TIOBCEJIHEBHOW XM3HM A oOecredeHus
0€30MacCHOCTH TNpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YyCTpoicTBamu,
COXpaHEHHsI 3JIOPOBbSI M COOJNIOJIEHUS HOPM OKOJIOTUYECKOTO TIIOBEICHUS B
OKpYKaroIlei cpese;

®  OCYIIECTBIISATH MMOMCK HHpOpMAUU PH3HUECKOTO copepkanus B IHTepHeTe, Ha OCHOBE
UMEIOIINXCS 3HAHWA M MyTEM CPaBHEHHUS JIOTIONHUTEIFHBIX WCTOYHHUKOB BBIICISATH
UH(POPMAILINIO, KOTOpast SBJISETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;

® WCIOJB30BATh TPHU BBIMOJHEHUH y4eOHBIX 3a/1aHUI HAyYHO-TIOMYJISIPHYIO JINTEPATYPY
(bU3MUECKOro coaepxKaHus, ClipaBOYHbIE MaTepHalibl, pecypchl ceTu IHTepHeT, BIaleTh
npuéMaMu KOHCTIIEKTHPOBAaHUSI TEKCTa, NpeoOpa3oBaHUs HWHPOpPMAIMM W3 OJHON
3HAKOBOU CUCTEMBI B JIPYTYIO;

e co3/1aBaTh COOCTBEHHbIE MHUCHMEHHBIE M KpaTKHE YCTHBIE COOOLIEHMs, 0000Imas
UHPOPMAIIAIO U3 HECKOJIBKUX HMCTOYHUKOB (PU3UYECKOTO COJACPIKaHUS, B TOM UHUCIIE
nyoJIMYHO  TPEACTABIATh  pEe3yabTaThl MPOEKTHOM MM  HCCIEI0BATENbCKOM
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JIEeATEIbHOCTH, IPU 3TOM I'PaMOTHO HCIIOJIb30BAaTh U3YYECHHBIM MOHATUIHBIA anmapar
Kypca (pHU3UKH, COMPOBOXIATh BHICTYINICHHE MTPE3CHTAIHCH;

® I[pu BBINOJIHEHUU Y4YEOHBIX IPOEKTOB W UCCIENOBaHUNA (PU3MUECKUX TMPOIECCOB
pacrpenenaTs 00s3aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CIeIUTh 32 BBIIOJIHEHMEM IUIAHA JEUCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHUBAaTh  COOCTBEHHBIM BKJaJ B  JEATENBHOCTb  TIPYIIBL,  BBICTpauBaTh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonmy oOyuenust B 9 Kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM ypPOBHE JIOJIKHBI

oTpaxkatb cHOPMHUPOBAHHOCTh y O0YUAIOIINXCS YMEHUM:

® JCIOJIb30BaThb IIOHATHA: CHUCTEMa OTCYETa, MAaTepHalbHAas TOYKA, TPACKTOpUS,
OTHOCUTEJIbHOCTh MEXaHUYECKOI0 JIBMXKEHHUs, nedopManus (yrnpyras, miacTH4ecKas),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W IEpEerpy3Ku, LEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOTO Teia, paBHOBECHE,
MEeXaHWYeCKne Koie0aHus ©  BOJHBI, 3BYK, HWHOQPa3BYK ©  yJIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTH U
JAIbHO30PKOCTh, CIIEKTPhl HCIyCKaHWs W ToOromnieHus, anbda, Oera- M ramma-
W3JIy4E€HMS, U30TOIIBI, SJCPHAsl DQHEPIEeTUKA;

e pasnuuarh SBJICHHS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJMHEWHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBM)KEHUE, CBOOOIHOE T ICHHUE TN, PABHOMEPHOE
JBWKEHHE 110 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAKTHUBHOE JIBU)KCHMUE,
Kosie0aTeNbHOE JIBIDKEHHUE (3aTyXawllue M BBIHYXKIEHHBbIE KOyeOaHUs), PE30HAHC,
BOJIHOBOE JBWXKEHUE, OTPaKCHUE 3BYKa, MPIMOJIMHEHHOE PpaCIpPOCTPAHECHHUE,
OTpa)KEHUE U NPEJIOMIICHHE CBETA, MI0JHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JI0KEHHE
0enoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAJIbHBIX IBETOB, JUCIEPCUSI CBETA,
€CTEeCTBEHHAs paH0aKTUBHOCTh, BOSHUKHOBEHHE JINHEHYATOr0 CIIEKTPa U3IIy4eHHs ) IO
OIMCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JAHHOE
(buznyecKoe SIBICHUE;

® pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SBJICHUN B OKpYXKarolleM Mupe (B
TOM 4Hcie (U3NUECKUE SBIICHUS B NPUPOJE: MPUIMBBI U OTJIUBBI, IBH)KEHUE IUIAHET
ConHeyHOM cucTeMBl, pEaKTUBHOE JIBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUSITHE 3BYKOB
JKUBOTHBIMH, 3EMIIETPICCHUE, CEHMCMUYECKHME BOJIHBI, LYHAMH, 3XO, ILBETa Tell,
ONTUYECKHE  SBJICHUA B  TNpPUpOjAE, OUOJOTMYEcCKoe  JeicTBUE  BHIAUMOTO,
yIbTPaUOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHHM, €CTECTBEHHBIH DPaJMOAKTHUBHBINA
¢$oH, KOCMHYECKHE JIy4d, paAHUOAKTUBHOE MW3JIyY€HHE TPUPOIHBIX MHUHEPAJIOB,
JEICTBUE paJlOaKTUBHBIX U3IYy4EHUH Ha OpPraHU3M YeJOBEKa), IPU 3TOM NE€PEBOAUTH
NPaKTUYECKYI0 33a7ady B yueOHYIO, BBIICNSATH CYLIECTBEHHBIE CBOMCTBA (IPU3HAKU)
(bu3NYECKUX SIBICHUM;

® ONUCHIBATh M3yUYECHHBIE CBOMCTBA TeN U (PU3MUECKUE SBJICHUS, UCTIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (CpPEeIHSsSE U MTHOBEHHAs CKOPOCTb Tella IPU HEPAaBHOMEPHOM JABH)KEHUU,
YCKOPEHHE, MEepEeMEIIEeHNE, NyTh, YIJIOBas CKOPOCThb, CHJIAa TPEHUS, CHJIA YIPYIOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOIO MaJieHHs], BEC Tesa, UMITYJIbC Teja, UMITYJIbC
CHJIBI, MEXaHMYECKasi paboTa U MOIIHOCTh, MOTEHIIMAIbHAS SHEPTHs TeNa, MOAHITOTO
HaJ| IOBEPXHOCTHIO 3€MJIM, OTEHIIMAIbHAS SHEPIHUs CKATOM MPYKUHBI, KHHETUYECKas
SHEprus, MOoJIHAsi MEXaHUYecKas SYHeprus, Mepro]l U 4acToTa KoJieOaHHi, JJIMHA BOJIHBI,
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IPOMKOCTh 3ByKa U BBICOTa TOHA, CKOPOCTh CBETA, I0OKA3aTeNIb MPEIOMIIEHUS CPEAb),
IpY ONKMCAHUU MPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICI HCIIOJIb3yEeMBIX BEIHYHH,
0003HaueHHS M eIUHHUIBI (PU3NUECKUX BEIWYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JAHHYIO (PU3UYECKYIO BEJIMUUHY C IPYTMMHU BEJITMUYMHAMHU, CTPOUTH Ipa(UKU U3ydEHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEINYHH;

e XapaKTepu3oBaThb CBOMCTBa Tell, (pU3MUECKUE SIBICHUS U MPOLECCHI, UCIOJb3Ysl 3aKOH
COXpaHEHUsI HEPIMU, 3aKOH BCEMHUPHOI'O TIATOTEHUS, MPUHLUI CYNEPHO3ULUN CHII,
IPUHLIMII OTHOCUTENBbHOCTH ["anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPaK€HHWsI M MPEJIOMIIEHUS CBETa, 3aKOHbl COXPAHEHUs 3apsiioBOrO U
MacCcOBOT0 YUCEJI IIPHU SIIEPHBIX PEAKIMSIX, IIPU ITOM JaBATh CIOBECHYIO (DOPMYINPOBKY
3aKOHA U 3aIlUChIBaTh €r0 MaTEMATUUECKOE BBIPAKEHMUE;

e OOBACHATH (PU3MUYECKHE IMPOLIECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallull  IPAKTUKOOPHUEHTUPOBAHHOIO  XapakKTepa:  BbIABIATH  IPUYMHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX I1aroB ¢ OIOPOM Ha 2—
3 u3ydyeHHbIX CBOMCTBA (U3UYECKUX SABICHUH, (PU3UUYECKUX 3aKOHOB HIH
3aKOHOMEpPHOCTEH;

e pewarh pacy€THbIC 3aa4n (OMUPAIOLIMECS HAa CUCTEMY U3 2—3 ypaBHEHHUH), UCHIOIb3Ys
3aKOHBl M (HOpMysbl, CBsI3bIBarOLIME (PU3UYECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
yCIOBUSL 3a/ladyd 3allMChiBaTh KPaTKOE YCJIOBME, BBIABIATh HEAOCTAIOUIME WU
U30BITOYHBIC JTAaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC MJISI PEHICHUS,
OPOBOJIUTH PAacy€Thl U OLICHWBAaTh PEATUCTUYHOCTh IOJIYYEHHOTO 3HAYEHUs
(bU3U4eCcKOil BETUUUHBL;

® pacro3HaBaTh MPOOJIEMBbI, KOTOPBIE MOXKHO PELIUTH MPU MOMOIIHU (PU3UYECKHX METOIOB,
UCIIONIb3YSl OINHCAaHUE HCCIECJOBAHMS, BBIACIATH IPOBEPSAEMOE MPEAIIONIOKEHHE,
OLICHMBATh MPaBWJIBHOCTbh IOpsIKA IPOBEIEHUS HCCIEAOBAHUS, JENaTh BBIBOJBI,
MHTEPIPETUPOBATH PE3yJIbTaThl HAOIIOIEHU U OIBITOB;

® [IPOBOJUTH OMBITHI M0 HAOIIOAEHHUIO (PU3NYECKUX SIBICHUN WU (U3NYECKUX CBOWCTB
Ten (M3ydeHue BTOporo 3akoHa HplOTOHA, 3aKkOHAa COXpaHEHUs YHEPTUH, 3aBUCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MasTHUKA OT MacChl rpy3a U KECTKOCTH MPY>KUHBI U
HE3aBUCHMOCTb OT aMILIUTY bl MaJIbIX KOJI€OAHU, PSAMOJIMHENHOE pacIpOCTpaHEHUE
CBETa, pa3ioKeHHe OEI0ro CBeTa B CIEKTP, U3yUYeHUE CBONCTB U300pakeHUs B IIIOCKOM
3epKase M CBOMCTB HM300pakeHHMs NpeAMeTa B coOuparollei JMH3e, HaOlltoJeHHe
CIUIOIIHBIX ¥ JIMHEHYaTBIX CIIEKTPOB M3JIyYEHHs): CaMOCTOSTENBHO coOUpaTh
YCTAaHOBKY W3 HM30BITOYHOrO Habopa oOOpYyJOBaHUsS, OMHCHIBATH XOJ OMbBITA WU €O
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

® T[POBOJUTH NPU HEOOXOIUMOCTHU CEpUI0 MIPSMBIX H3MEPEHHi, ompenesnsis cpeaHee
3HaYeHHe u3MepsaeMoil BelnyuHbl ((POKYCHOE pacCTOsSHHME coOuparoIie JIUH3bI),
000CHOBBIBATh BHIOOP crioco0a u3MepeHust (M3MEPUTENILHOTO TpUbopa);

® [POBOJUTH HCCIEAOBAHHWE 3aBHUCUMOCTEH (PU3MUECKHX BEIMYMH C MCIOJIb30BAHHEM
IPSIMBIX U3MEPEHUH (3aBUCHMOCTb ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JIBUKEHUU
0€e3 HauaJIbHOM CKOPOCTH, MepHo/ia KoleOaHU MaTeMaTH4ecKoro MasiTHUKA OT JJTUHBI
HUTH, 3aBUCUMOCTH YIJIa OTPa)KE€HUsS CBETa OT yIJia MaJieHus U yrija NpeioMIIeHHUs OT
yIila MajieHus1): MJIaHUPOBaTh MCCIEJOBAHUE, CAMOCTOSTENbHO COOMpaTh YCTAHOBKY,
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(UKCUpPOBaTh PE3yabTaThl MOJYYEHHOH 3aBUCUMOCTH (M3NYECKUX BEIMYMH B BHJIE
TaOIHI U TpaUKOB, AETATh BBIBOAKI 110 PE3yJbTaTaM HCCIIeIOBAHMUS;

® [IPOBOJUTb KOCBEHHBbIE H3MEpEHUs (GU3NYECKUX BEIUYMH (CpelHsAs CKOpPOCTb U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOTO MMAJCHHUS,
KECTKOCTh MPYKUHBI, KOXPPUIHUEHT TPEHHUs! CKOJbXEHUs, MeXaHudeckas pabora U
MOIIHOCTb, YaCTOTA U IEPUOJ KOJeOaHUI MaTeMaTHYECKOI 0 U IPYKUHHOTI'O MasiTHUKOB,
ONTHYECKas cuja CcoOMparomel JHH3bI, pPaJuOAKTUBHBIA (OH): TJIAHUPOBATH
U3MEpeHusi, coOUpaTh HKCHEPUMEHTAIBHYIO YCTAHOBKY M BBIIOJHATH W3MEPEHUS,
cleysl IPeUI0KEHHOW MHCTPYKIIMH, BEIYUCIIAT 3HAYCHUE BEJIMUMHBI M aHAIIU3UPOBATh
IIOJIy4YEHHBIE PE3YJIBTAThl C YYETOM 3aJaHHOU MTOTPEIIHOCTH U3MEPEHUN;

e coOmoxaTh MpaBWia TEXHUKM Oe3omacHOCTHM Ipu pabore ¢ J1abOpaTOPHBIM
000pyI0BaHUEM;

® pa3InyaTh OCHOBHBbIE MPHU3HAKU H3YYEHHBIX (U3NYECKUX MOJENIel: MaTepuanbHas
TOYKa, a0CONIOTHO TBEPJOE TEJO, TOUYEUYHBI HMCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IJIaHETapHAasi MOJIEIb aTOMAa, HYKJIOHHAs: MOJEINIb aTOMHOTO S1pa;

® XapakTepu3oBaTb MPUHLUMBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OIOPOI HA UX ONUCAHUS (B TOM YKCIE: CIUIAOMETP, JaTUUKU ITOJIO0KEHMUS,
paccTOsHUS M YCKOPEHMSI, PAKeTa, 3X0JI0T, OUKH, IIEPUCKOIL, (poToanmnapaT, ONTHIECKUE
CBETOBOJIbl, CIIEKTPOCKOII, JO3MMETp, Kamepa BuibcoHa), uCHONb3ys 3HaHUA O
CBOMCTBaX (YM3UYECKUX SIBIICHUI U HEOOXOTUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

® CIIOJIB30BATh CXEMbl U CXEMAaTHUYHBIE PUCYHKH M3YYEHHBIX TEXHUYECKHX YCTPOWCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKHX IPOLECCOB IMPH PEHIeHUH Y4eOHO-
MIPAKTUYECKHUX 3a/lad, ONTUYECKUE CXEMbl JUIsl MOCTPOEHUS M300pak€HUN B IUIOCKOM
3epKajie U cobuparolei JIuH3e;

® [PUBOAMTH NpHUMEpPHl (HAXOAUTh HH(MOPMALMIO O MpPUMEPAX) MPAKTUYECKOTO
UCTOJIb30BaHUSl (PU3MUYECKUX 3HAHUM B TIOBCEJHEBHOW KM3HM AN oOecredeHus
0€30MacCHOCTH TNpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YyCTpoOicTBamu,
COXpaHEHMsI 370pOBbsi M COONIOAEHHS HOPM 3KOJOTMYECKOrOo TIOBEJACHUS B
OKpYKaroIlei cpese;

® OCYLIECTBISATh MNOMCK HH(popmauuu ¢uznyeckoro coxaepkanus B HTepHere,
CaMOCTOSITENIbHO (DOPMYJIHPYsl TMOMCKOBBIA 3ampoc, HAaXOAUTh IYTU OIpeAeIeHUs
JIOCTOBEPHOCTH TOJY4eHHOW MH(pOpMAIMM Ha OCHOBE HWMEIOMIMXCS 3HAaHUA U
JIOTIOJTHUTEIbHBIX HCTOYHHUKOB;

® UCHOJb30BATH NPU BBITOJHEHUN YyYEOHBIX 33JaHUN HAyYHO-TIOMYJIPHYIO JIUTEPATYPY
(bu3NYECKOro coiep KaHusl, CIIPaBOYHbIE MaTepHaIIbl, pecypchl ceT HTepHeT, BIajeTh
npuéMaMyd KOHCIIEKTUPOBAHMS TEKCTa, INpeoOpa3oBaHMsl HHPOpPMAIMM U3 OJHOMN
3HAKOBOM CUCTEMBI B IPYTYIO;

® co3JaBaTh COOCTBEHHBIE MMCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(MOPMAIUU U3
HECKOJIbKUX HMCTOYHUKOB (DU3MYECKOTO COJAEp)KaHUs, MYyOJIMYHO MPeJCTaBIsATh
pe3ynbTaThl IIPOEKTHOW WJIM UCCIIEI0BATEIbCKON NEATEIBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIA ammapar H3y4aeMmoro pasjena (Qu3uku u
COTPOBOXKAATh BBICTYIUIEHHE TMpe3eHTaluuell ¢ Y4ETOM OCOOEHHOCTEeH ayIuTOpUHu
CBEpPCTHUKOB.
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TemaTnyeckoe MIAHUPOBAHUE

B xoze peanuzanuu PIT ucnionssyrores yueonuku, LIOP, yTBep:kIeHHbIE TUPEKTOPOM.
7 kJacc

‘ KoumnuecTBo 4acos DJIeKTPOHHbIE
Ne HanmeHnoBaHue pa3je/ioB U TeM (undposbie)
n/n NMPOrpaMMblI Bcero Ly it =G DL ISR R oOpa3oBaTejibHbIE
padoTsbI padoThI pecypeet
Paspnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
11 dwusuka - HayKa 0 MPUPOC 2
1.2 dusnyecKue BETMIUHBI 2
13 EcTtecTBeHHOHay4YHBIH METO]1 TO3HAHUS 2
Utoro no pazneny 6
Pa3znen 2. [lepBoHayaibHble CBeeHUSA 0 CTPOEHUHU BellleCTBA
2.1 CrpoeHue BemiecTsa 1
29 JIBrOKeHHEe U B3aUMOJICHCTBUE YaCTHII 5 1
' BEILIECTBA
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2
Hroro no paszneny 5
Paznen 3. /IBu:keHne U B3auMo/ieiicTBue Te
3.1 MexaHn4eckoe JBHKEHUE 3
3.2 WNueprus, macca, TUIOTHOCTh
3.3 Cuna. Bune! cun 14 1
Hroro mo pazaeny 21
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Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B

41 Hasnenue. llepenaya naBnenust TBEPALIMU 3
' TeJNaMH, )KUIKOCTIMH U ra3aMu
4.2 JlaBlIeHHE )KUIKOCTH
4.3 ATMocdepHOe aBIeHHE
44 JleficTBHE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 7 5 3
B HHUX TEJIO
Uroro no pazueny 21
Pa3znen 5. Pabora u MOIIHOCTL. JHeEpPIUsi
51 PaGoTa 1 MOIITHOCTH
5.2 [IpocThie MeXaHU3MBI
5.3 MexaHnuecKasi SHEprHs 4 1
Utoro no pazneny 12
PesepBHoe Bpems 3 ‘ ‘
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 12
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8 kiace

‘ KosnuyectBo 1yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne n/m - Kontpoabubie IIpakTuueckue (mupp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Pa3nea 1. TenioBble siBIeHUSA
1.1 CtpoeHue u CBOMCTBA BEIECTBA 7
1.2 TenuioBbIe MpoLECCH 21 1 )
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
91 DneKTpuuecKue 3apsbl. 3apsHKeHHBIE Tea 7 1
' U MX B3aUMOJICHCTBUE
2.2 [TocTOsIHHBIN 27EKTPUYECKUN TOK 20 7
2.3 MarHuTHbIE SIBICHUS 6 1.5
2.4 DNeKTpOMarHuTHasE WHYKITUs
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
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9 kJjacce

KosnuyectBo 4yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne n/m KonTpoabubie IlpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypchbl
Pa3nes 1. Mexanuueckue siBJIeHUsI
MexaHnueckoe JBM)KEHUE U CIIOCOOBI €ro
11 10 1
OIMCaHUSA

1.2 BsaumoneiictBue Ten 20 1
13 3aKOHbI COXPAHEHUS 10

Wroro mo paszneny 40

Pa3pen 2. Mexann4yeckue KoJe0aHus M BOJHBI
2.1 Mexannueckue KonebaHus
2.2 MexaHnueckne BOJIHBL. 3ByK 1

Wtoro no pazneny 15

Pazgen 3. DiekTpoMarHuTHOE 10JIe H 3JIeKTPOMATHUTHBIE BOJIHBI
31 DNeKTPOMarHuTHOE TOJIE U 6 )

' AJIEKTPOMArHUTHBIE BOJIHEI

Hroro no paszneny 6

Pa3nen 4. CBeTroBble siBJIEHUS
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 2
4.2 JIuH3BI U ONTUYECKUE TPUOOPHI
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP

29
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Hroro no pazneny 15

Pa3znea 5.
51
5.2

KBanrToBble siBJIeHUSA

I/ICHyCKaHI/Ie 1 1IOrjIomeHMUE CBETa arTOMOM

CtpoeHue aTOMHOTO sijipa

5.3

S nepHbie peakunun

Hroro no pazneny

17
Pasnen 6. IloBTopuTe1bHO-00001AI01IIUIT MOAYIb

6.1 [ToBTOpEeHME M 0000IIEHNE COMEPIKAHUS 9 5
' Kypca ¢usuku 3a 7-9 kiace

Hroro no pazneny

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
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IToypoyHoOe IuIaHMpPOBaAHUE

7 kaace
. KosnuyectBo yacos
i Tema ypoxa Koutpoabupie  IlpakTuueckue
n/n Bcero
padoThI padoThI
1 ®usuka — Hayka o npupoze. Ssnenus npupoasl. PU3NUECKUE SBICHUS 1
5 MexaHuueckue, TeIIoBbIe, SJIEKTPUUECKUE, MarHUTHbIE, CBETOBBIE, 3BYKOBbIE 1
SIBJICHUS
3 Ou3nyecKkue BEINYMHBI U UX U3MEPECHHE 1
4 VYpok-uccnenosanue "M3mepeHue reMeparypbl Ipyu MOMOLIH KUIKOCTHOTO 1 1
TepMOMETpPA U JaTYMKA TeMIiepaTypbl"”
5 Kak ¢usuka u apyrue ecTeCTBEeHHbIE HAYKU U3Y4alOT MpUpoAy. EcrecTBeHHOHAYUHBIH 1
MeTo] mo3HaHus. Onucanue GU3NYECKUX SIBICHUN C OMOIIBI0 MOIETEi
6 VYpok-uccnenoanue "[IpoBepka runoTes3bl: 1aabHOCTh NOJIETA IAPUKA, TYILIEHHOTO 1 1
TOPU30HTANILHO, TEM OoJibllle, 4eM OoJblle BICOTa MycKa"
Crpoenue BemiectBa. ONBITHI, TOKA3bIBAIOLINE TUCKPETHOE CTPOCHHE BEIECTBA 1
JIBM>KeHME YacTHUIl BEIIecTBa 1
9 Ypok-uccnenoanue «OMnbITHI 110 HAOIIOJACHHUIO TETUIOBOTO PACIITUPEHHUS Ta30BY 1 1
10 ArperatHble COCTOSIHUS BEILIECTBA 1
11 B3anMocBs3b Mex 1y CBOWCTBAaMH BEIIECTB B Pa3HBIX arperaTHBIX COCTOSTHUSAX U UX 1
aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJbI
12 Mexanuueckoe ABuxkeHue. PaBHOMEpHOE U HEPAaBHOMEPHOE JIBHXKEHHUE
13 Cxopocts. EquHuIBI cCKOpoCcTH
14 Pacuer nytu ¥ BpeMEHM IBUKEHUS
31
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Wuepuus. 3akoH nHepuuu. B3aumoaeiicTBue Tea Kak MpUUMHA U3MEHEHUS! CKOPOCTHU

15 1
JBUKEHUSI TEJ

16 [TnotHOCTH BemecTBa. PacueT Macchl n 00beMa Tela Mo ero MIOTHOCTH 1

17 JlaGopaTopHas pabota «OnpeaeneHne MIOTHOCTH TBEPOTO TEIay 1

18 Pemenue 3ampau no reme "[lnotHocTh BemecTa" 1

19 Cua Kak XapakTepucThka B3aumoaeictus Ten. Cuia ynpyroctu. 3akoH ['yka 1

20 Jlaboparopnas pabota «/3y4ueHne 3aBUCUMOCTH pacTsbkeHus (aedopmarim) 1
MIPYKUHBI OT MPUIOKCHHOHN CHITBI»

21 SABnenue Tarorenus. Cuna TsHKECTH 1

99 CBsi3b MEX]1y CHIJIOHN TSKECTH M Maccoil Tena. Bec Tena. Pemenue 3agad mo reme 1
"Cuna tspxectn"

23 Cuna TsDKeCTH Ha IPYTHX TutaHeTaX. OU3ndecKue XapakTepUCTUKH TTAHET 1

24 N3mepenue cuit. JluHamoMeTp 1

25 Bec tena. HeBecomocTh 1

26 CrnosxeHue IByX CWJI, HallpaBJICHHBIX MO OJHOM MpsMOil. PaBHOIGHCTBYOIIAS CUIT 1

27 Pemenue 3amau o reme "PaBHonelicTByromast cui” 1

28 Tpenue ckonbxeHUs ¥ TpeHHE MOKOs. TpeHre B MPUPOJE U TEXHUKE 1

29 JlabopaTtopHas pabota «3ydeHne 3aBUCUMOCTH CUJTbI TPEHUS CKOJIBKEHHUS OT CHIIBI 1
JABJICHUS U XapaKTepa CONMPHUKACAFOIIUXCS TIOBEPXHOCTEI

30 Pemenuie 3ana4 Ha onpeseieHne paBHOACHCTBYIOIIEH CHITBI 1

31 Pemenue 3amau mo remam: «Bec Tenay, «['padudeckoe nzodpakenne cuin», «CHIIbI, 1
«PaBHOZIEWCTBYIOIIAS CUID»

32 KonTponbnas pabota no temam: «MexaHuyeckoe IBUKeHUE», «Macca, I0THOCTHY, 1
«Bec Temay, «I'paduyeckoe nzodpakenne cuin», « CHIIb

33 Hasnenne. CriocoObl yMEHbIICHNUS U YBEJIIMYCHUS JABICHUS 1
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34 JlaBneHue ra3a. 3aBUCUMOCTh JIaBJICHHUS Ta3a 0T 00bEMa, TeMIIEpaTyphl 1
35 [lepenaua naBieHus: TBEPABIME TEIAMU, KUAKOCTSIMH U Ta3aMu. 3akoH [lackais 1
36 JlaBiacHUE B *KUIAKOCTH U ra3e, BBI3BAHHOE JICHCTBUEM CHJIBI TSHKECTH 1
37 Pemenue 3anau no reme «JlaBiaeHue B KUAKOCTH U rasze. 3akoH [lackansy 1
38 Coobmarommuecst cocy bl 1
39 ManpaBnuueckuii mpece 1
40 Manometpsl. [TopiiHeBo# KUIKOCTHBIN HACOC 1
41 Atmocdepa 3emiu. [IpudrHBI CYIIIECTBOBAHUS BO3IYITHOW 000I0YKH 3eMITH. 1
3aBHCUMOCTH aTMOC(EPHOTO AABJICHHUS OT BBICOTHI HAJl YPOBHEM MOPS
42 Bec Boznyxa. AtMocdepHoe 1aBieHue 1
43 N3mepenue armocdeproro aasienus. Onsit Toppuyenmu 1
44 3aBHCUMOCTh aTMOC(EPHOTO JAABICHHS OT BBICOTHI HAJl YPOBHEM MOPSI 1
45 Bbapomerp-anepoun. AtmochepHoe AaBJIeHHE Ha Pa3IUIHBIX BBICOTAX 1
46 Pemenue 3anau no teme "ArmocdepHoe naBieHue" 1
47 JleiicTBHE KUAKOCTU U Ta3a HAa OTPYKEHHOE B HUX TEJNO. ApXUMEI0Ba CUIIa 1
48 JlabopaTtopHas pabota «OnpeneneHrne BHITATKABAIOIICH CHIIBI, IEHCTBYIOIIEH Ha 1
TEJIO, MOTPYKEHHOE B )KUIKOCTH)
49 Jlaboparopnas pabota no Teme «lccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 1
00BEMa MOTPYKEHHO B KUIKOCTh YACTH TEJIa»
50 [TmaBanue Ten 1
51 Jlaboparopnas padota "KoHCTpyrpoBaHUE apeoMeTpa M KOHCTPYHPOBAHUE JIOAKHU 1
U ompeneneHue e€ rpy30no bEMHOCTH"
59 Pemenwue 3anay mo Temam: «IlnaBanue cynoB. Bo3nyxomnaBanuey, «/laBienue 1
TBEPABIX T, KUAKOCTEH U Ta30B»
53 Mexanndeckas pabora 1
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54

MorHocTts. EquHUIBI MOIITHOCTH

55 Ypoxk-uccienopanue "Pacuét MOIIHOCTH, pa3BUBAEMOM MPHU MOIBEME I10 JIeCTHHIIE" 1
56 [Ipoctele Mexanu3msl. Peruar. PaBHOBecHe CHIl Ha pblyare 1
57 KonrponbHast pabora o Teme «JlaBiieHre TBEPBIX TEJ, KHUIKOCTEH U ra30B» / 1 1
Bcepoccuiickas mpoBepouHas paboTa
58 PesepBHbIil ypok. PaboTa ¢ Tekctamu 1mo Teme «/laBiieHne TBEPABIX T, )KUIKOCTEH 1 1 1
ra3oBy / Becepoccuiickas nmpoepouHasi pabota
59 Prruaru B Texnuke, ObITYy M ipupose. Jlabopatopuas padora «lccnenoBanue ycaoBuid 1 05
paBHOBECHS phIYara» '
60 Pemenue 3ana4 no Teme «Y CIOBUSI paBHOBECHUS PblYara 1
61 Koaddunument nonesnoro neiicteus mexanusma. JlabopatopHas padora «M3mepenue 1 05
KIIJI HakTOHHOM IJIOCKOCTHY '
62 Pemenwue 3amaq mo Teme "Padora, moniHoCcTh, KITA" 1
63 Mexanunueckas sHeprusi. Kunetnueckas u moTeHIuaNbHAas SHEPTUs
64 3aKOH COXpaHEHHsI MEXaHUYECKON SHEPIUU
YPOK-3KCIIEPUMEHT O TeMe "DKCIEPUMEHTAIBHOE ONPEACIICHUE U3MEHEHUS
65 KMHETUYECKOW M TOTEHLIUAIbHON YHEPTUH IIPH CKaTBIBAHWU TEJIA 110 HAKJIOHHON 1 1
miockocty"
OHTpOJIbHAA padoTa 1o TeMe «PaboTa 1 MOIHOCTH. DHEPIUsI»
66 K 0 Pa6 2 1 1
67 PesepBHblit ypok. Pabora ¢ Tekcramu o teme "MexaHnueckoe ABHKeHne"
68 PezepHblit ypok. Pabota ¢ Tekctamu o teme "Padora. MommHocTs. DHeprus”
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 12
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8 kiace

N KosnuyectBo yacos
] Tema ypoka Kontpoabnbie  IIpakTnueckue
n/n Bcero
padoTsbI padoThI
1 OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KMHETUYECKOIM T€OPUU U X ONBITHBIC 1
MOJITBEP K ICHUS
Macca u pa3mep aTOMOB U MOJIEKYJT
Mopnenu TBEPIOTO, KHUAKOTO U Ta3000pa3HOr0 COCTOSTHUI BelllecTBa
4 OOBsicHEHHE CBOMCTB TBEPIOTO, KHUIKOTO U Ta3000pa3HOr0 COCTOSHUM BEIIECTBA 1
Ha OCHOBE MOJIOXKEHUI MOJIEKYIIPHO-KUHETUYECKOU TEOPUU
5 Kpucrammmieckue u amop(dHbIE TeIa 1
6 CmauuBanue ¥ KanwusipHOCTh. [loBepXHOCTHOE HATSXKEHUE 1
7 TennoBoe paclIMpEeHNUE U CKATUE 1
8 Temnepatypa. CBs3b TEeMIIEpaTypbl CO CKOPOCTHIO TEIUIOBOTO JBHKEHUS YaCTHUIL 1
9 Buyrpennss sneprus. CriocoObl N3BMEHEHUs BHYTPEHHEHN 3Heprun 1
10 Buasl Tennonepenaun 1
11 VYpoxk-koHpepennus "IIpakTuueckoe UCIOIb30BaHNE TEJIOBBIX CBOMCTB BEIECTB 1 1
Y MaTEepHaJIoB B LIEJSIX IHEprocoOepexeHus "
12 KonngecTBo TemioTsl. Y aenbHast TEMIOEMKOCTb
13 VYpaBHeHue TeroBoro 6anaHca. TermiooOMeH U TEMI0BOE paBHOBECHE
14 JlaGopaTtopHast pabota "HccnenoBanue siBJICHUS TEMII000MEHA TTPU CMEIIIMBAaHUHT 1 1
XOJIOJTHOW U TOpstdeil BOAbI"
15 Pacuer xonmuuecTBa TEIUIOTHI, HEOOXOAMMOTO JUIsl HAarpeBaHUs Tella U 1
BBIJICJIIEMOTO UM TP OXJIAKICHUN
16 JlaGopaTtopHas pabota "OnpeneneHue yaeabHON TEIMJI0EMKOCTH BemecTra" 1 1
35
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17

3Hepr1/1;1 TOIIJIMBA. y,IIeJIBHaSI TCIJIOTA CTOpaHuA

[InaBnenne n OTBEPACBAHUC KPUCTAIUNIMYCCKUX TECII. Y,ZLCJ'IBHaH TCIJIOTa

18
TUTaBJICHUS

19 JlaGopaTtopHas pabota "OnpeneneHue yaeabHON TEIIOTH TUTaBICHHS Jibaa"

20 [TapooGpazoBanue u konaeHcanus. Mcnapenue

21 Kunenwue. Y nenbHas Temiora napooOpa3oBaHus U KOHIEHCALUU. 3aBUCUMOCTb
TeMIIepaTypbl KUIIEHUs OT aTMOC(EPHOro AaBICHUS

29 Bnaxxnocts Boznyxa. JlabopaTopHas pabota "OnpeneneHne OTHOCUTEIIbHON
BIIQYKHOCTH BO3ayxa"

23 Penienue 3a1a4 Ha onpeeneHe BIa)KHOCTH BO3yXa

24 [Tpuniuns! paboTs! TEMIOBbIX ABurareneif. [laposas TypOuna. /[Burarens
BHYTPEHHEI'0 CrOpaHus

o5 KII/I TerutoBoro nsuratens. TenaoBble ABUTATENN U 3alIUTa OKPYkKAOIIEH
cpeabl

26 3aKOH COXpaHEHUs U MPEeBpaIleHHs SHEPTHH B TEIJIOBBIX Mpolieccax

97 [ToaroroBka k KOHTpoOJBHOU paboTe o Teme "Tennossie sBaeHUS. MI3MeHeHNE
arperaTHbIX COCTOSIHUH BeliecTna”

28 KonTponbnas pabora no teme "TemnioBsle siBneHus. MizmMenenue arperaTHbIx
COCTOSIHMH BemecTsa"

29 OnexTpuzanys Tel. J[Ba poaa 3IeKTpUUYECKUX 3apsI0B

30 VYpoxk-uccnenoBanue "DIEKTPU3ANUS TeT HHIYKINEH U IPU CONTPUKOCHOBEHUH"

31 B3aumoneiicTBue 3apspkeHHBIX Ten. 3akoH Kynona

32 OnekTprueckoe nose. HanpskeHHOCTh anekTpudeckoro nois. [punnun
CYTIEPITO3UIINH JIEKTPHUECKUX TIOJIeH

33 Hocurenu snexTpuyeckux 3apaa0B. JiaeMeHTapHbIi 3apaa. CTpoeHue aroma

36
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[TpoBOAHMKY U AUDIIEKTPUKHU. 3aKOH COXPAHEHUSI SJIEKTPUUYECKOTO 3apsia

35 Pemenue 3a1a4 Ha MPUMEHEHHE CBOMCTB JIEKTPUUYECKUX 3apPSIIOB

36 DNEKTPUYECKHA TOK, YCIOBHUS €r0 CyIIeCTBOBaHUS. VICTOUHUKH IEKTPUUIECKOTO
TOKa

37 JleicTBUS 2IEKTPUUECKOT0 TOKA

38 Ypoxk-uccienopanue "JleficTBUE 2JIEKTPUUECKOTO OIS HA MPOBOJHUKHU U 1
JIADTIEKTPUKH"

39 DIEKTPUYECKHIA TOK B METAJUIAX, JKUIKOCTIX U Ta3ax

40 DneKTpuyeckas Lemb U €€ COCTaBHbIE YaCTU

41 Cuna toka. JlaboparopHas pabora "V3mepeHue u perympoBaHUue CHITbI TOKa" 0.5

4 Dnektpuueckoe HanpshkeHue. BoiabTmerp. Jlaboparopnas pabota "M3mepenue u 05
peryinupoBaHue HanpspKeHus " '

43 ConpoTuBieHHe MPOBOJHHUKA. Y IETbHOE COIIPOTUBIICHUE BEILIECTBA

44 JlaGopaTtopHas paboTta "3aBUCUMOCTH IJIEKTPUUECKOTO COMTPOTUBIICHUS 1
MPOBOJIHKKA OT €T0 JITMHBI, TUTOIIA ! TIONIEPEYHOT0 CeUeHUS 1 Marepuaa'

45 3aBUCHMOCTh CHIIBI TOKA OT HampsbkeHus. 3akoH OMa s yJacTKa IeTH

46 JlaGopaTtopHast pabota "HccnenoBanue 3aBUCUMOCTU CUJTBI TOKA, UITYILIETO Yepe3 1
PE3UCTOP, OT CONMPOTHUBIICHUS PE3UCTOPA U HANIPSDKEHUS Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaiieIbHOE COSTUHEHHS MPOBOIHUKOB

48 JlaboparopHas paboTta "IIpoBepka mpaBuia cloKeHUs HANPSDKEHUH Mpu 1
MOCIIE0BATEIHHOM COCTUHEHUH JIBYX PE3UCTOPOB"

49 JlaGopaTtopHast pabota "I[IpoBepka mpaBuiIa JjIsl CUJIBI TOKA TTPH TapaIIIETHHOM 1
COEJMHEHUH PE3UCTOPOB"

50 Pemenue 3a1ay Ha npuMeHeHne 3aKkoHa OMa ISl pa3InyHOTO COSTUHEHUS

IMPOBOAHUKOB

37
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PaboTa 1 MOIIHOCTH AMEKTpUUECKOro Toka. 3akoH [xoymnsa-Jlena

JlaGopaTtopHas padota "OnpeaeneHue padoThl 1 MOIITHOCTH AJICKTPHYECKOTO

52 " 1
TOKa
53 DneKTpuYecKue ey 1 MOTpeOuTeNu deKTpruieckoi snepruu B 0piTy. Kopotkoe
3aMbIKaHUe
54 ITocTossHHBIE MAarHUTHI, UX B3aUMOJICHCTBIE
55 VYpoxk-uccienoanue "M3yueHue noyieid nOCTOSIHHbIX MarHUTOB" 1
56 MaruutHoe nose. MaruutHoe nose 3eMIId U €ro 3HaueHue AJ1s )KU3HU Ha 3emiie
57 [ToaroroBka Kk KOHTPOJILHOU paboTe 1Mo TeMe "DIEKTPUUECKUE 3apsiIbl.
3apspKEHHbIE TeNa U UX B3auMoieUcTBUS. 110CTOAHHBIN 31eKTpUYeCcKuil TOK"
KonTponbhas pabota no teme "IneKTpudecKue 3apsiabl. 3apssKeHHBIE TeNa U UX
58 B3auMoiecTBUs. [TocTOsTHHBIN A1eKkTprudecKkuii ToK" / Becepocceuniickas
poBepoyHas paborta
59 PeseprHblit ypok. Pabora ¢ Tekctamu 1o teme "II0CTOSHHBIN dIEKTPUIECKUNA
ToK" / Beepoccuiickas npoBepouHas pabora
60 OmnbIT OpcTena. MarHuTHOE MOJe 3JIEKTPUUECKOro Toka MarHutHoe nose
KaTYIIKA C TOKOM
61 [TpumeHeHue IIeKTPOMAarHuToB B TexHUKE. JlabopartopHas pabota "U3yuenue 05
JIEMCTBUSI MATHUTHOTO TIOJISI HA POBOJAHUK C TOKOM" '
DNeKTpOoABUTaTENb OCTOSIHHOTO ToKa. Vcronb30Banne ayieKTpoiBUraTeNieid B
62 TEXHUYECKUX YCTPOUCTBAX M Ha TpaHcmopte. JlabopaTopHas pabota
"KoHcTpyupoBaHue U U3y4eHue paboTsl dJeKTpoABUraTess"
63 Omnertel @apazes. 3aKOH dIEeKTpOMarHuTHOW HHAYyKIKHU. [IpaBuito JIeHna
64 OnextporeHepatop. CriocoObl MOTyYeHHs! INEKTPHUECKON IHEPTUH.

SJ'ICI(TPOCTaHI_[I/II/I Ha BO300OHOBJISIEMBIX UCTOYHHUKAX SHEPTUn

38
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65 [TonroroBka Kk KOHTPOJILHOU paboTe 1Mo TeMe "IIEKTPUIECKUE U MarHUTHBIE 1
ABJICHUS"
66 KonTtponbHas pabota o Teme "DieKTpUyecKie U MarHUTHBIE SIBJICHUS" 1 1
67 PesepBHbIii ypok. Pabota ¢ Tekcramu o teme "TermoBele siBjaeHUs"
68 PesepBHelit ypok. Pabora ¢ Tekctamu 1o Teme "MarHuTHbIC SIBICHHS"
‘ OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 14.5
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9 kiace

N KoangecTBo yacoB
Tema ypoka Kontpoabnbie IIpakTuyeckue
n/n Bcero
padoTsbI padoThI
1 Mexanudeckoe ABHKeHUE. MaTepuaabHas TOYKa 1
2 Cucrema orcueta. OTHOCUTEIILHOCTh MEXaHHUYECKOTO IBIIKCHUS 1
3 PaBHOMEpHOE IPSIMOJIMHEHOE JBHYKEHUE 1
4 HepaBnomepnoe npsmonunerinoe apuxeHue. CpeaHsisi ¥ MTHOBEHHAs! CKOPOCTh 1
5 [TpstmonHEHOE paBHOYCKOPEHHOE ABMKEHUE. Y CKOPEHUE 1
6 CKOpOCTh MPSAMOJMHEHHOTO pPaBHOYCKOpEHHOTO JIBMkeHus. [ paduk ckopoctn 1
7 JlaboparopHas pabota "OnpeneneHue ycKOpeHus Tella IpU PaBHOYCKOPEHHOM 1 1
IBIOKEHHUHU 110 HAKJIOHHOM IUIOCKOCTH"
8 CBobOoanoe magenue tea. Oneitel [anunes 1
9 PaBHOMEpHOE JBYKEHUE TIO OKPYKHOCTH. [leprot u gacTora oOpareHusl. 1
JIvHeiHas u yriioBasi CKOpOCTH
10 LleHTpoCTpeMUTENBHOE YCKOPEHHE 1
11 ITepsriit 3ak0oH HeroToHA. BekTop cuitbl 1
12 Bropoii 3akon HetoTona. PaBHozelicTByro1mas cuia 1
13 Tperuii 3akoH Herorona. Cynepro3unus cui 1
14 Pemenue 3agau Ha mpuMeHeHne 3aKk0HOB HproTOHA 1
15 Cwita ynpyroctu. 3akoH ['yka 1
16 Pemenue 3anau no teme «Cuna ynpyroctu» 1
17 JlaGopatopHas pabota «OnpeaenaeHne )XeCTKOCTH MPYKUHBD) 1 1
18 Cuna TpeHus 1
19 Pemenne 3agau no reme «Cuiia TpeHuUs» 1
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20 JlaboparopHnas pabota "Onpenenenue KodhhUIMeHTa TPEHUS CKOIBKCHHS"

21 Pemenue 3amau no treme "3akonsl Hetotona. Cuna ynpyroctu. Cuna tpeHus"

22 Cuna TSHKeCTH M 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOHOTO MaICHHS 1

23 Ypoxk-koudepenuus "/IBukeHUe TeI BOKPYT TPAaBUTALIMOHHOTO LIEHTPa 1
(Conneunas cucrema). ["aaktuku"

24 Pemenue 3amad no treme "Cusa TSKECTH M 3aKOH BCEMUPHOTO TATOTEHUS"

25 [epBas kocMuyeckast CKOpocTb. HeBecoMOCTh 1 nieperpy3Ku

26 PaBHOBecue marepuanbHOW Touku. AGCOMIOTHO TBEPIOE Teo. PaBHOBecue 1
TBEPAOrO Tela ¢ 3aKPeruIEHHOIT 0chio BpalieHus. MoMeHT cuiibl. LleHTp TskecTu

97 PaBHOBecue marepuanbHOH TOUukU. AOGCONMIOTHO TBEPIOE Teno. PaBHOBecue 1
TBEPIOrO Tella ¢ 3aKPeruIEHHOIT 0Chio BpalieHus. MoMeHT cuiibl. LleHTp TskecTu

28 Pemenue 3amaq mo reme "Moment cuitel. Llentp tsoxectn" 1

29 [TonroroBka Kk KOHTPOJIBHOU paboTe Mo TeMe "MexaHnuecKoe JBHKEHUE. 1
BsaunmonerictBue Ten"

30 Kontponbnas padota o Teme "Mexannueckoe aBmwkenue. Bzanmopeiictue ten" 1

31 Umnynsc Tena. UMmynbe cuiibl. 3aKOH COXpaHEHUS UMITYNIbCa. YTIPYToe U 1
HEYIPYroe B3auMOJAEHCTBUE

32 Pemenue 3a1a4 mo Teme "3aKOH COXpaHEHHs HMITyJIbca" 1

33 Ypok-koH(pepenus "PeakTuBHOE ABHKEHUE B IPUPOJIE U TEXHUKE" 1

34 Mexannueckas paboTa U MOIIIHOCTb 1

35 PaGora cuibl TsKECTH, CUITBI YIIPYTOCTH U CUJIBI TPEHUS 1

36 JlaboparopHas pabota «Onpenenenre pabOTHl CHIIbI TPEHHSI IPU PaBHOMEPHOM 1
JBUKEHHUH TeJa 10 TOPU30HTATHHON TOBEPXHOCTH

37 Cas13b sHepruu u paboTsl. [loTeHunanbHas sHeprus

38 Kunernueckas sueprusi. Teopema o KHHETHUECKOW YHEPTUU
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39 3aKOH COXpaHEHHUsI PHEPTUU B MEXAHUKE 1

40 JlaGopaTtopHas pabota «/3yueHue 3aKkoHa COXPAHCHUS YJHEPTUN» 1

41 KonebarenpHoe 1BUKEHUE U €T0 XapaKTEPUCTUKU 1

42 3aryxaromue Koebanus. BeinyxaeHHbIe KoeOanus. Pezonanc 1

43 MaTteMaTH4ecKuii ¥ MPY>KUHHBIA MasSTHUKN 1

44 Ypok-uccnenoBanue «3aBUCUMOCTB TIeproJIa KOJIeOaHH OT )KECTKOCTH 1
PYKUHBI U MAacChI TPY3a»

45 [IpeBpalieHre SHEPrUU IPU MEXaHUUECKUX KOJICOaHUIX 1

46 JlaboparopHas pabota «OnpeeeHre 9acToThl ¥ Ieproia KoieOaHuit 1
MPYKUHHOTO MasiTHUKA)»

47 JlaboparopHas pabota «IIpoBepka He3aBUCHMOCTH TepHoOa KolebaHuii rpysa, 1
MOJBEIIEHHOTO K HUTH, OT MacChl TPy3a»

48 Mexannueckue BosHbI. CBoOlicTBa MEXaHMUYECKUX BOJH. [IpomonbHbIe U 1
MOTIEPEYHbIE BOJIHBI

49 VYpoxk-koH(pepennus "MexaHnueckue BOJIHBI B TBEpoM Tene. CelicMuueckue 1
BOJIHBI"

50 3Byk. PacripocTpanenue u oTpakeHue 3ByKa 1

51 Ypoxk-uccnenosanue "HalnroaeHne 3aBUCUMOCTH BBICOTHI 3BYKa OT 4acTOTHI" 1

52 I'pOMKOCTB 3ByKa M BBICOTA TOHA. AKYCTUUECKUN PE30HAHC 1

53 VYpok-koHpepeHuus "YnpTpa3Byk U HHPPa3ByK B IPUPOJIE U TEXHUKE" 1

54 [TonroroBka Kk KOHTPOJIBHOU paboTe Mo TeMe "3aKOHBI COXPaHEHHUS. 1
Mexannyeckue Kose0aHust U BOJTHBI"

55 KonTtponbHas pabota o Teme "3akoHbl coXxpaHeHUs. MexaHndeckue Koyiebanus 1
Y BOJIHBI"

56 DIIEKTPOMAarHUTHOE I0JI€. DIEKTPOMATHUTHBIE BOJIHBI 1
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57

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

Ypok-koudpepenus "lllkana 371eKTpOMarHUTHBIX BOJIH. Mcrobp3oBanue

58 AJIEKTPOMATHUTHBIX BOJIH JJIsI COTOBOM CBSI3H"

59 VYpok-uccinenoranue "M3yueHne CBOMCTB 3IEKTPOMATHUTHBIX BOJIH C IOMOLIBIO
MOOMIIBHOTO TenedoHa"

60 Pemenue 3a1a4 Ha onpeesieHNe YacTOThI U JITUHBI 3JICKTPOMArHUTHOW BOJIHBI

61 OnekTpoMarHuTHas npuposa ceera. CkopocTs cBeTa. BoHOBEIE cBOMCTBaA CBETa

62 Ucrounuku ceera. [Ipsmonuneiinoe pacnpocTpanenue csera. 3arMeHust CoaHia
u JIyHb1

63 3aKoH oTpaxkeHHUs cBeTa. 3epkaia. Perienue 3a1a4 Ha IPUMEHEHHE 3aKOHA
OTpa’KeHHsI CBETa

64 [Tpenomnenue cBera. 3aKOH MPEIOMIIEHUS CBETA

65 [TommHOE BHYTpEHHEE OTpakeHUe cBeTa. Vcnoap30BaHNe TIOITHOTO BHYTPEHHETO
OTPaKEHHsI B ONITUYECKUX CBETOBOJAX

66 JlaGopatopHas pabota "MccnenoBanue 3aBUCUMOCTH yTIia MPeIOMICHUs
CBETOBOTI'O JIy4a OT yIJIa NaJeHHs Ha FPaHuLE "BO31yX-CTEKI0""

67 VYpok-koHpepenuus "Mcnoab3oBaHre MOJTHOTO BHYTPEHHETO OTPayKEeHUS:
CBETOBO/Ibl, OITUKOBOJIOKOHHASI CBSA3b"

68 JInn3el. OnTHYECKas CHiIa JIMH3BI

69 [TocTpoenne n300paXkeHUi B JIMH3aX

70 JlaGopaTtopHast padota "Onpenenenue POKyCHOTO paCCTOSIHUSI U OITUYECKON
CHJIBI COOMPpArOIICH JTUH3HI"

71 VYpoxk-koHpepenuus "OnTuueckue TMH30BbIe MPHOOpHI"

72 ['1a3 kak ontuyeckas cucteMa. 3peHue

73 VYpoxk-koudepenuus "ledexrsl 3penus. Kak coxpanuts 3peHue"
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Paznoxenne 6enoro csera B criektp. OnbiTel Hetorona. Ciioxxenue

74 CHEKTpaJibHBIX I[BeTOB. /lucnepcus ceeta 1
75 JlaboparopHas paboTa "ONBITHI 10 PA3I0KEHUIO OEIIOTO CBETA B CIIEKTP U 1
BOCIIPHSTHIO I[BETA MIPEIMETOB IPU MX HAOIIOICHUH Yepe3 IIBETOBbIC (MIBTPHI"

76 Ypok-nipakTukyM "BoJIHOBBIE CBOMCTBA CBETA: TUCTIEPCHs, HHTEphEPEHITUS 1 1

nudpakmus"
77 OmneiTel Pe3epdopaa u muranerapaasi MOACIb aTOMa 1
78 [Toctrynatel bopa. Monens atoma bopa 1
79 Hcenyckanue u nornomenue ceera aromoM. KBaHTsl. JIMHe4aTbIe CLIEKTPBI 1
80 Ypok-npaktukym "HabntoneHre cCieKTpoB UCITyCKaHHs " 1
81 PagyoakTuBHOCTE M €€ BUIBI 1
82 Crtpoenue aToMHOTO siipa. HykimonHast Mojiens 1
83 PannoaktuBHBIC npeBpareHus. M30Tomnbl 1
84 Pemenue 3anau no teme: "PagnoakTuBHbIE peBpalieHus” 1
85 [Tepuon nomypacnana 1
86 Ypok-koHpepeHnius "PagunoakTuBHbIE U3TYyUEHHS B IPUPOJE, METUIIUHE, 1

TexHuKe"
87 SnepHbie peakiuu. 3aKOHBI COXPAHEHHUS 3apsAJ0BOTO U MAacCOBOTO UHCEN 1
88 DHeprus cBS3M aTOMHBIX siiep. CBS3b MacChl M SHEPTHH 1
89 Pemenue 3anau no teme "Snepusie peakuun” 1
90 Peakiuu cuntesa u nenenus saep. Mcrounmku sueprun ColiHIA U 3BE3NT 1
01 VYpoxk-koupepennus "AnepHas sHepreTrka. J[edcTBUs paInoaKTHBHBIX 1

W3JIyYE€HHUI Ha KUBBIE OPTAaHU3MBI"
92 [TonroroBka Kk KOHTPOJIBHON paboOTe MO TeMe "IIEKTPOMArHUTHOE TIOJIE. 1

DneKTpoOMarHuTHbIe BOJHBI. KBaHTOBBIE siBieHUS"
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93 KonTtponbHas pabora o Teme "DIeKTpOMarHUTHOE 110Jie. DIIeKTPOMarHuTHbIE 1
BOJIHbI. KBaHTOBBIC sABICHUA"
94 [ToBTOpenue, o606menue. Jlaboparopusie paboTh o Kypey "B3aumoseiictue 1 1
Ten"
95 [ToBTOpenue, 06061eHue. Pemenne pacueTHbIX U KaYeCTBEHHBIX 3a/1a4 110 TeMe 1
"TerutoBble npouecch”
9% [ToBTropenue, o6o0meHne. Penenne pacueTHBIX U KaYeCTBEHHBIX 3a/1a4 M0 TEME 1
"KIIJI TermoBbIX aBurarencii'”
97 [ToBTOpenue, 060061IeHNE. Perienne pacyeTHBIX U KaYEeCTBECHHBIX 33124 110 TEME 1
"KII/] anextpoycTaHoBOK"
IToBTOpenne, 0000menue. Jlaboparopusle padOTHI 110 Kypcy "CBETOBEIE
98 ’ 1 1
siBIeHUS"
99 [ToBTOpenue, o606meHne. PaboTa ¢ Tekctamu 1o TeMe "3aKOHBI COXPaHEHUS B 1
MexaHuke"
100 [ToBTOpenue, o606menue. Pabota ¢ Tekctamu no Teme "Konebanust 1 BOJTHBI"
101 IToBTOpenne, 0000menne. Pabora ¢ Tekctamu 1o teMe "CBETOBLIE IBIEHUS"
b
102 [ToBTOpenue, 0606menne. Pabota ¢ Tekcramu no teme "KBaHToBas u siaepHas 1
¢duzuka"
‘ OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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