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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o ¢u3KMKe HAa YPOBHE OCHOBHOIO 0OIIero 0Opa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI U TpeOoBaHUM K pe3yabTaTaM OCBOCHHSA Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOil paboueld mporpamMmbl BocnuTanus W KoHIenmuu mpenogaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH OOYYAIOIIMUXCS W OpraHu3aluio H3ydyeHus (U3HKHA Ha
NeSITeIbHOCTHON OcHOBe. B mporpamMme mo (u3MKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmuzanuu TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBA3M
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHMUs.
[Iporpamma 1o ¢u3MKE YCTaHABIMBAET pacHpeiesicHHe y4eOHOTO MaTepuaia 1o TojaaM
o0ydeHust (1Mo Kjiaccam), MpeajgaraeT TPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYK0 Ha JIOTHUKE Pa3BUTHS NPEIMETHOrO COJEpXKAaHUS U y4€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaromMXcs.
[Tporpamma no ¢usuke pazpaboTaHa ¢ LENbIO OKa3aHUS METOJMYECKON MOMOIIN YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
Ou3MKa SIBIAETCS CUCTEMOOOPA3YIOLIUM /JIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJNIbKY (PU3MYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XHUMUEH,
Ouonoruelt, actpoHoMuel U pU3NIECKOil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, MperoCcTaBiseT HauOojee siCHble OOpas3lpl MPUMEHEHHs HAy4dHOro MeToj]a
MO3HAHUs, TO €CTh CII0C00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MUDE.
OpnHa M3 IVIaBHBIX 337a4 (U3MUECKOro o0pa3oBaHMs B CTPYKType o0mero odpa3oBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPAaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3uku Ha 0a30BOM YpOBHE IIpENIoJiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAyUYHYI0 TPaMOTHOCTb:
® HAy4HO OOBSCHSTH SIBICHHUS;
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;
® HHTEPHPETUPOBATH JAHHBIE W MCIOJIb30BaTh HAy4YHBIE JOKa3aTelIbCTBA IS
MOJIyYEHUs BBIBOJIOB.
[lenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETCHbI B
Konuenmuu npenogaBanus yde6Horo npeamera «®Pusnka» B 00pa30BaTEIbHBIX OPTaHU3AIMIX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMbl,
yTBepxkI€HHONW pemenneM Kosmermn MunncreperBa npocsemenus Poccuiickont ®enepanun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henun nzyvyenus pU3NKH:
e [puoOpeTeHHEe HHTEpeca U CTPEeMIIEHUS OOyYaroIlUXcs K HAyYHOMY HW3YUEHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

® Dpa3BUTHE TMPEJCTaBICHUA O HAyYHOM METOAE TMO3HaHus | (OPMHPOBAHUE
MCCJIE0BATENBCKOTO OTHOIIEHUS K OKPY/KAIOIIUM SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3Y4EHUs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;



e (opmupoBaHUE TPEACTABICHUN O poiu (PU3MKHU AJs PA3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;

® pa3BUTHE IIPEACTaBICHHI O BO3MOXHBIX cepax Oyaymelt mnpodeccuoHaIbHOM
NEeSITENIbHOCTH, CBSI3aHHOM ¢ (pU3UKOI, TOArOTOBKA K JalibHEHIIEeMY 00yYEHHIO B 3TOM
HarpaBJICHUH.

JocTikenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONNX 3a1a4:

e mpuoOpeTeHue 3HAHWKA O JAUCKPETHOM CTPOEHUHM BEIECTBA, O MEXAaHHMYECKHUX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

e npuoOpeTeHHe YMEHUH ONUCHIBATH M  OOBSACHATH (PUIWYCCKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHE METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3aad C HCIOIb30BAaHHEM
buznyecKux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHE YyMEHUW HAOMIOAATh MPHUPOAHBIC SBICHUS U  BBHIIOJIHATH  OIBITHI,
nabopaTtopHble pabOTHl U SKCIEPUMEHTAJIbHBIC HCCIEIOBAaHUS C HCIOJIb30BAHHEM
WU3MEPUTEIEHBIX TPHOOPOB;

e ocBocHHE MPUEMOB PabOThl ¢ HHPOpMAIMEl (U3MUECKOTO COJEP)KAHUS, BKIIOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHYECKOE
OlLICHUBaHKE WH(OPMALIUU;

® 3HAKOMCTBO CO cdepaMu mpodheCCUOHATBLHON ACSITEILHOCTH, CBSI3aHHBIMU C (PU3UKOH,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKOIN HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamMmme no (Gusmke nepeyeHsb Jab0paTOpHBIX padOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapaKkTep, y4uTellb JejaeT BbIOOp NMPOBENEHMS J1a0OpaTOpHBIX padboT U
OTBITOB C YUETOM MHIUBUYaJIbHBIX OCOOEHHOCTEH 00Yy4aromuXCs, CIUCKa SKCIIEPUMEHTAIbHBIX
3a/laHui, IpeiaraéMbIX B paMKax OCHOBHOI'O I'OCY/IapCTBEHHOI'O AK3aMEHa M0 (PU3UKE.



COJEPKAHUE OBbYYEHUA

7 KUIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUPA.

®usnka — Hayka o npupoje. SABnenus npupoasl. Gusndeckre SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIC, AJIEKTPUUYECKHE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenuUMHBL M3Mepenue ¢usnueckux BenuuuH. Duszndeckue HPUOOPHI.
[TorpemnocTs u3mMepeHuii. MexxayHapoaHas CUCTEMA €IUHMUII.

Kak ¢usuka m apyrue ecrecTBEHHbIE HAyKH HM3y4yaloT Hpupony. EcTecTBeHHO-HAy4HbIN
METOJl IO3HaHMs: HaOJIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBUKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHeHHWE HaOmonaemMoro spieHus. Onucanue
(GU3UYECKUX SBJICHUHN C TOMOIIBI0 MOJIEIICH.

Jlemoncmpayuu.

1. MexaHuueckue, TeIJIOBBIC, EKTPUIECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. @®wusnueckue MPUOOPHI U MPOIEAYpa MPSMBIX U3MEPEHHIN aHAJOTOBBIM U ITU(POBHIM

npudopom.

Jlabopamopmwvie pabomol u onvimol.

1. OmnpeneneHue HEHBI JEICHUS KAl H3MEPUTEIHLHOTO MPHOopa.

N3mepenne paccTOsTHU.

3. HMsmepenue o0bEMa KUAKOCTU U TBEPIOTO TENA.
4. OrmpeneseHue pa3sMepoB MajbIX TEIL.
5. MsmepeHue temmeparypsl NpU IOMOIIM JKAJKOCTHOIO TEPMOMETpa W JaT4MKa

TEeMIIepaTyphl.
6. IlpoBenenue wuccieqoBaHUS TO TMPOBEPKE THUIMOTE3bI: JAIBHOCTH MOJETA IIApUKa,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIBIIIE, YeM OOJIbIIIE BBHICOTA MTYCKA.

Pa3nen 2. [lepBonayaibHble CBeleHHs 0 CTPOEHHH BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBSI3b CKOPOCTH JBHKCHHUS YacTHI[ C TEMIIEpaTypOH.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHbleé COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U TBEPIBIX
(KpuCTAUTHYECKUX) Tel. B3auMOCBs3b MEXIy CBOWCTBAMH BEIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHO-MOJICKYJSIPHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHhIX COCTOSHUUN
BOJIBI.

Jlemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue nuddy3un.

3. HaGmroneHue sBiIeHHN, OOBICHIIONUXCS MPUTHKEHUEM WM OTTAIKWBAHUEM YaCTHI]

BEIECTBA.

Jlabopamophvie pabomol u onvimol.

1. OrmeHka guameTpa aToMa METOO0M PSIOB (C UCIOIb30BaHNEM GoTorpaduii).

2. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThl MO 0OHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3znen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SlBnenue wHepnuu. 3aKOH WHepIuHU. B3aumonelcTBue TeNl KaKk MpPUYMHA W3MEHEHUS
CKOpPOCTH JBM)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemiectBa. CBsA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Tten. Cuna ynpyroctd M 3akoH ['yka.
W3mepeHue cuiibl ¢ NOMOUIbIO JUHAMOMETpa. SIBieHuEe TAroTeHus u cuwia Tsbkectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CrioxkeHue cuil, HapaBIEHHBIX IO
oaHoil mpsiMoi. PaBHozaelcTByromas cuil. Cuna TpeHus. TpeHue CKOIbXKEHUS U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Jlemoncmpayuu.

1. HaGmroeHue MeXxaHu4ecKoro JBUKECHHS Tena.

2. H3mepeHue CKOPOCTH NPSAMOIUHENHOTO JBUKEHUS.

3. HalGmroneHue siBneHUS UHEPLIUU.

4. HalGnroneHue u3BMEHEHHs! CKOPOCTHU MIPU B3aMMOJICHCTBUH TEIL.
5. CpaBHEHHE MaccC 110 B3aUMOJACHCTBUIO TEI.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopmvie pabomol u onvimol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUS (LIapuUKa B YKHIKOCTH, MOJEIH
IIEKTPUIECKOTO aBTOMOOWJIS M TaK Jjayee).

2. Omnpenenenue cpeaHeld CKOPOCTH CKOJIBKEHHS Opycka WM IIapuKa MO HAKJIOHHOM
MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO TENA.

4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) mpyKUHBI OT
MIPUIIOKEHHOMN CHJIBI.

5. OneITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUS OT Beca Teja U
XapakTepa COIMpPUKACAIOUIUXCS TOBEPXHOCTEM.

Pasnen 4. /laBieHue TBEPABIX TeJl, "KUAKOCTEH M Ta3o0B.

Hasnenue. CriocoObl yMEHBIIIEHUS U YBEJIMUEHUS J1aBlieHus. [aBneHue ra3za. 3aBUCUMOCTh
JaBJieHUs Ta3a oT 00bEMa, Temrnepatypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuvHbl. 3aBUCUMOCTDH AABICHUS KUAKOCTH OT
rnyounsl.  [mapocratudeckuit  mapamokc. CooOmaromuecs cocyabl. ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuuuHBI CyliecTBOBaHUS BO3IYIIHON
obonouku 3emmu. OmnbiTt Toppuyermnu. M3mepenue atmocdepHOro naBieHHs. 3aBUCHMOCTH
atMoc(epHOro JaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl nans u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Teno. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Jlemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS Ta3a OT TEMIIEPaTyphl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0maronyecs: CoCy/Isbl.
I'mppaBauyeckuit mpecc.
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[TposiBnenue neiicTBrUs aTMOC(HEPHOTO AABICHHS.



3aBUCHMOCTh BBITAIKHUBAIONICH CHJIBI OT O00BbEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

VYcnoBue miiaBaHWs TeN: IUIABAaHWE WM IMOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

JlabopamopHvle pabomvl u onvimal.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEéMa MOTPYKEHHON B KUAKOCTh
4acTH TeJa.

OnpeneneHre BBITAJKUBAIONIEH CHIIbI, JCUCTBYIOIIEH HA TENO, IOrPYKEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLICH CUIBL, JACUCTBYIOLICH Ha TEIO B
KUJKOCTH, OT Macchl Tela.

OnbIThI, IEMOHCTPUPYIOLME 3aBUCUMOCTb BBITAJIKUBAIOIIEH CUIIBI, AEUCTBYIOLIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrpyKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKH U ONpEIECIeHUE €€
Ipy30I10ABEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.
Mexanudeckas pabora. MOIIHOCTb.

[IpocThie MeXaHM3MBI: pbIuar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio paBHOBecHs
ppruara. [IlpumeHeHue mpaBmia paBHOBECUs phluara K OJIOKY. «30JI0TO€ MPABUIIO» MEXaHUKH.
KIIJI nmpocTbix MmexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanudeckas sHeprus. Kunerndeckas M mnoTeHUUasibHass sHeprus. [IpeBpamienue
OJIHOTO BHJIa MEXaHUUYECKOW SHEPTUH B IPYroil. 3aKOH COXPaHEHUS SJHEPTHUH B MEXaHUKE.

Hemoncmpayuu.

1.

[TpruMepbl MPOCTBHIX MEXAHNU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Ompenenenue paOOThl CHJIBI TpPEHUs NpPU PaBHOMEPHOM JBIKEHMM Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.
3. HMsmepenne KI1/] HakIOHHON MIOCKOCTH.
4. H3yyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOU DHEPIUH.
8 KUIACC

Pa3znen 6. Tens1oBbIe SIBJIEHH.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYIISIPHO--KMHETHUYECKOW TEOpUU CTPOEHUS BellecTBa. Macca
U pa3Mepbl aTOMOB U MoOJEKyJl. OmbIThl, NOATBEPKIAIOUIME OCHOBHBIE IOJIOXKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPIOTO, KUIKOTO U Ta3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucrammudyeckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra3oB, )KUIKOCTEH M TBEPABIX T€Nl HA OCHOBE TIOJOKEHUHN
MOJIEKYJIIPHO--KUHETUYECKOM Teopuu. (CmauuMBaHWEe M KanWwUIIpHbIE siBIeHUs. TeruioBoe
pacIIMpeHne U CKaThe.

Temmeparypa. CBsi3p TeMmIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABM)KCHHUS YaCTHII.

Buytpennsiss sHeprusi. CrnocoObl W3MEHEHMs BHYTPEHHEW SHEprum: Temonepesadya u
coBepieHre padoThl. Bupl Temonepeaayu: TeIIONPOBOIHOCTh, KOHBEKIMS, U3TyUYECHHUE.



KommuectBo Temnorel. YaenapHas TEIUIOEMKOCTH BEIECTBA. 1€INIOOOMEH M TEILIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTrO OanaHca. [lmaBneHue u OTBepJeBaHUE KPUCTALTUYCCKHIX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanme W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunnuner pabotel TeruioBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermoBbie
JIBUTATEIH ¥ 3aI[UTa OKPY>KAIOIIEH CpeIbl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Jlemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JABHMIKEHUS.

Habmonenue nuddysun.

HabGmronenue siBeHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.

HabGmronenue TeniaoBoro pacuimpeHus Tel.

N3menenune gaBieHus ra3za npu U3MEHEHUHN 00bEMa U HArPEeBAHWUU WJTU OXJIaXKICHUH.
[TpaBuiia u3MepeHus TeMIepaTyphl.

Bunb! Teruionepenayn.

OxJaxJIeHue MPU COBEPIICHUU PaOOTHI.

HarpeBanue mipu coBepiiieHuu padOThl BHEITHUMU CUJIaMH.
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. CpaBHeHUE TEMI0EMKOCTEN Pa3InYHBIX BEILIECTB.

[
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. HaGmonenne kumneHwus.

. HabmroieHue mocTostHCTBa TeMIIEpaTyphl MPU TUIaBICHUH.
13. Mojenu TemIOBBIX ABUTaTeNei.

Jlabopamopnvie pabomvl u onvimol.

=
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1. OnbIThI O OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO TIPUTSKEHHUSI.

OnbITHI O BhIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbITh! 10 HAOJIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KHUJIKOCTEN U TBEPBIX TEI.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbITh, JAEMOHCTPHPYIOIIUE 3aBUCHUMOCTb JaBJIEHUs BO3AyXa OT ero o0béMa u
Harp€BaHusd UJIW OXJIAXKJICHUA.
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6. IlpoBepka THMOTE3bl JMHEWMHOW 3aBUCUMOCTH [IJIMHBI CTOJOMKA JKUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypsbl.
7. HaOmoneHue m3MeHEeHMs BHYTPEHHEW SHEPrMM Tella B pe3yibTaTe TeIuionepenaayd u
paboThI BHEIIHUX CHJL.
8. HccnenoBanue siBjeHUs TEIIIOOOMEHA IPU CMENIMBAHUH XOJIOIHOM U ropsiuel BOABI.
9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOW IpU TEIJI00OMEHE C
HarpeTbIM METAJUNINYECKUM I[IUIHHIPOM.
10. Onpenenenue yeabHON TEIUIOEMKOCTH BELLIECTBA.
11. HccnenoBanue nmpouecca UCIIapeHus.
12. Onpenenenre OTHOCUTENIBHOM BIaXKHOCTH BO3AyXa.
13. Onpenenenue yaenbHOM TEIUIOTHI IIJIABJICHUS JIbJA.
Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.
Onexrpuzanus Ten. JlBa poja aJIEKTpUYECKUX 3apsioB. B3aumonelicTBue 3apsyKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIIBI B3aUMOJAEWUCTBUSA 3apSKEHHBIX TEI OT BEJIWYUHBI
3apsII0B U PACCTOSHUS MEXKAY TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTD 3iiekTpuyeckoro notis. [IpuHiun cynepno3unuun
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTapHbIM 3iieKTpuueckuil 3apsin. CTtpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOro TOKa. lcTouHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIUIOBOE, XUMHYECKOE, MAarHUTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuiia Toka. OleKTpuuecKoe HampsbkeHue. ColnpoTHBIEHUE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
[TocnenoBarenbHOE U MapajlIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOr0 TOKA. 3akoH Jxoyns—JleHna. DinekTpuueckue Henu
U TIOTPeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

[locTostHHbIE MarHuThl. B3aumMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe mode.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe JJIs1 KU3HU Ha 3emie. OnbiT Dpcerena. MarunutHoe mosie
ANEKTPUYECKOTO TOKa. [IpumMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. J[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIareilb IOCTOSAHHOrO ToKa. lcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOUCTBAX U HAa TPAHCIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoM  uHAykuuu. IlpaBuio  JleHna.
Onektporereparop. CrocoObl TOJYYEHHS JJICKTPUYECKOM HHEPruu. ODJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Jlemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aNEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJl.
YCTpoUCTBO U IEHCTBHE IIEKTPOCKOIIA.
OneKTpocTaTU4ecKast UHIYKIIHS.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.
[TpOBOAHMKY U TUDIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.
N cToYyHUKM TOCTOSIHHOTO TOKA.
JlercTBUSA DIIEKTPUYECKOTO TOKA.

. DNEKTPUUECKUN TOK B )KUJKOCTH.

. 'a30BBbIii pa3psn.

. U3mMepeHue cuibl Toka aMIepMeTpoM.
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. I/ISMepeHI/Ie OJICKTPHUYCCKOr0 HAMIPAXKECHUSA BOJIBTMCTPOM.
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. PeoctaT u MmarasuH conpoTUBIECHUN.

. B3aumopeiicTBre MOCTOSHHBIX MarHUTOB.

. MonenupoBaHie HEBO3MOXKHOCTH pa3/IeJI€HUS MTOJIFOCOB MarHUTA.
. MonenupoBaHre MarHUTHBIX [10JIEH TOCTOSTHHBIX MAarHUTOB.

. OnbIT OpcTena.
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. MaruuTHoOe 1nosie Toka. DJIeKTPOMarHuT.

N
o

. JleficTBue MarHUTHOTO TIOJIS1 HA TPOBOJHUK C TOKOM.
. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.
. UccnenoBanue sABieHUs dJEKTPOMAarHUTHON MHIYKIUU.
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. OnpiTel Dapanes.

N
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. 3aBUCUMOCTbh HalpaBJICHHUS WHAYKIIHOHHOTO TOKA OT YCJIOBUI €r0 BOSHUKHOBEHHUSI.
. DIIeKTpOreHepaTop MOCTOSTHHOTO TOKA.

N
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Jlabopamophvie pabomul u onvimol.

OnbITH IO HAOJIIOACHUIO STICKTPU3ALUH TEJI HHAYKIIUEH U TIPU COPUKOCHOBEHHH.

HccnenoBanue ASWCTBUS SJIEKTPUIECKOTO OIS HA IPOBOJAHUKU U TUDIICKTPUKH.

COopka u mpoBepka paboThl AIMEKTPUUECKON IIEIH MOCTOSTHHOTO TOKA.

H3mepenue u peryimpoBaHue CHIIBI TOKA.

V3mepeHue u peryimpoBaHue HAMTPSKESHUSL.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, HIYIIETO Yepe3 Pe3UCTOpP, OT COMPOTHBICHUS

pe3nCTOpa M HAPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTH  AJIEKTPHYECKOTO  CONPOTHBIICHUS
NPOBOJIHUKA OT €0 JUTHHBI, IIOMIA M ITOIIEPEYHOr0 CCUSHHS U MaTeprara.

8. IlpoBepka mpaBHia CJIOXKCHHS HANPSHKCHUH TIPU IOCIEAOBATSILHOM COCAMHECHUH
JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuia Ui CUIIBI TOKA MPH MAPAJUICITBHOM COCTUHEHUN PE3UCTOPOB.

10. Onpenenenue pabOTHI ANEKTPUIECKOTO TOKA, UYILErO Yepe3 Pe3UCTOP.

11. Onpenenenre MOIIHOCTH IEKTPUUYECKOTO TOKA, BBIIEIIEMON Ha PEe3UCTOPE.

12. VccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO 4Yepe3 JIAMIIOYKY, OT HANPSIKCHHUS
Ha HEu.

13. Onpenenenue KIIJ] narpeBaTens.

14. ViccnenmoBaHWe MarHUTHOTO B3aMMO/ICHCTBHSI TOCTOSITHHBIX MarHUTOB.

ok wnNRE

15. VI3yyeHre MarHMTHOIO IIOJsl IOCTOSIHHBIX MAarHUTOB INpU HX OOBEIUHEHHUU U
pa3JelIeHuN.

16. HccnenoBanue AEMCTBHS JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTb CHJIbI B3aUMOIEUCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.

18. N3ydeHue neicTBUs MAarHUTHOIO 10711 HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 n3ydeHue paboThl 3J1€KTPOIBUTATEIS.

20. N3mepenne KI1/] anexTpoaBurareabHON YCTAaHOBKH.

21. OnbITHl 1O HMCCIIEOBAHUIO SIBJICHMSI DJIEKTPOMArHUTHOM WHAYKLHHU: HCCIEOBAaHUE
W3MEHEHUH 3HAYEHUs U HAIIpaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3pnen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe nBwxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCHTEIHHOCTH
MEXaHUYECKOrO [JBH)KEHHs. PaBHOMEpHOE IpsMoONMHENHOE nABMXKeHHE. HepaBHOMepHOe
npsIMOJIMHENHOE ABM>KeHHE. CpenHsss U MIHOBEHHAs CKOpPOCTh Tella INPH HEPABHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHOyckopeHHOE mipsiMoNinHelHOe BkeHne. CBoboaHoe manenne. OnbIThI
lanunes.

PaBHOMepHOE nBMXKEHUE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JIluneitHas u
YTJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbrit 3akoH HproToHa. Bropoii 3akoH Herotona. Tperuit 3akoH Herotona. IlpuHimn
CYNEPIIO3ULUU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: Cuila TPEHUS CKOJBKEHHUS, CUjla TPEHUs
IIOKOsI, IPYTHUE BUBI TPCHHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHUs. YCKOpPEHHE CBOOOIHOIO MaJeHUs.
JBuxenue 1uianer Bokpyr Comnna. IlepBas kocmmueckas ckopocTs. Heecomocts u
HePErpy3KH.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO TeIa
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsxecTH.

Wmnynec Tena. M3menenue umnyinbca. Mmmnynbc cunbl. 3aKOH COXpaHEHUs HUMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTh. PaboTa cui TsbKecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTCHHI/IaJ'IBHaH OHEprusa TCja, IMOAHATOrO Hald IMOBEPXHOCTHIO 3CEMIIM.

IToTrenumanpHas 3Heprus cxarou npyxxuHsl. Kunerndeckas sHeprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Jlemoncmpayuu.

1. HaGmoneHne MeXaHn4ecKoro JIBUKEHHUS TeJla OTHOCUTEIbHO Pa3HBIX TeJ OTCUETA.

2. CpaBHeHME IIyTE€H U TPAEKTOPUN IBMXKEHUS OJHOTO M TOTO K€ Tella OTHOCUTENIbHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHne CKOpPOCTH U yCKOPEHUS NPSIMOIMHEHHOTO IBHKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaGmoneHue nBUXeHUs Tella 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMYECKUX SIBJICHHUM, IPOUCXOIALINX B cucTeMe oTcuéTa «Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBIYKEHHH OTHOCUTEIIBHO KaOMHETa (DPU3HKH.
3aBUCUMOCTb YCKOPEHHMSI T€JIa OT MaccChl TeJla U IEUCTBYIOIIEH HAa HETO CUJIBL.

8. HaOmoneHue paBeHCTBA CWJI IPU B3aUMOJCHCTBUU TEJ.

9. Hs3meHeHue Beca Tella IPU YCKOPEHHOM JIBUKEHUH.

10. [Iepenavya nMIysibca Ipyu B3aUMOJEHCTBUH TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOAECUCTBUH TEll.

12. CoxpaHeHue UMITYJIbCca IPU HEYIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue UMITYJIbca IPU a0COMIOTHO YIPYTOM B3aUMOIEHCTBUH.

14. HaGmroieHNe peakTUBHOTO JIBH)KEHUSI.

15. CoxpaHeHHe MEXaHUYeCKOM SHEPIUU pU CBOOOJHOM A ICHUH.

16. CoxpaHeHue MEXaHUYECKOW SHEPTHH MPH JIBUKEHUU TeJla MO/ 1eHCTBUEM NPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1. KoncTtpyupoBaHue TpakTa Mg pa3srOHAa M JAIbHEHIIET0 PaBHOMEPHOIO JBHKECHUS
IApUKA UK TEIEKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTU CKOJBKEHUS OpycKa WM JBHXKEHHs IapHUKa 0
HAKJIOHHOM INIOCKOCTH.

3. OmnpeneneHne yCKOpEHMs Tejla IPU PAaBHOYCKOPEHHOM JIBM)KEHHMM 110 HAKJIOHHOW
IIJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHH NMPHU PABHOYCKOPEHHOM JBMKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka THMOTE3BI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHHM 0€3 HadaJIbHOU
CKOPOCTH IyTH OTHOCSTCS KaK psA HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IIPOMEXYTKH BPEMEHU OJUHAKOBBI.

6. HccnenoBaHue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIBI HOPMaJbHOTO
JIaBJICHMSL.

7. Omnpenenenue kodppuImeHTa TPCHUS CKOTBKCHHUS.

8. Omnpenenenue XECTKOCTH MPYKUHBI.



9.

Omnpenenenue paboOTHl CWJIBI TPEHUS IPU PaBHOMEPHOM JBWKEHMM Tela IO
TOPU30HTAIILHON IIOBEPXHOCTH.

10. Onpenenenne pabOTBI CUJIBI YIPYTOCTH TMPU TOIBEME Tpy3a C HCIOJIB30BAHHEM

HCEIIOJABH>XKHOI'O U ITOABUYKHOT'O 0JI0KOB.

11. M3yueHue 3aKO0HA COXPAHEHUS SHEPTUH.

Pa3znen 9. Mexanuveckue Koj1e0aHUSA U BOJHBI.

Konebarensnoe nmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEpPHOA, 4acToTa,
aMImTyna. MaremMatudecKuil W NPYKUHHBIA MasTHUKU. lIpeBpamieHue sHepruu Ipu
K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxaromue konebanus. Beinyxknennsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CaoiicTBa Mexannueckux BoJH. [IpogonbHbie U nonepeyHbie BOJIHBL. J[JIMHA BOJHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. [’ poMKOCTbH 3ByKa U BbicOTa TOHA. OTpaskeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.

Jlemoncmpayuu.
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Habmonenune xonebanuil Ten noJ 1€HCTBUEM CHIIBI TSDKECTH U CUJIbI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HaGumtoneHne BEIHYKACHHBIX KOJICOaHHI M PE30HAHCA.

PacripocTpaneHue IpoJOIbHBIX U MIOTIEPEYHBIX BOJIH (Ha MOJIEINN).

HaGumtoieHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

7.

Omnpenenenne 4acToThl U Ieproia KoieOaHui MaTeMaTHYeCKOro MasgTHHKA.
OnpezneneHye 4acTOThl U Mepro/ia KojaeOaHUi MPY>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBHCHMOCTU Mepuojia KosieOaHWH MOJBEHIEHHOTO0 K HHUTH Ipy3a OT
JUIMHBI HUTH.

HccnenoBaHue 3aBUCUMOCTH NEpHOJa KoJeOaHUH NMPYKMHHOT'O MasiTHHUKa OT MaccChl
rpysa.

[TpoBepka HE3aBUCHUMOCTH Iepuojia KojleOaHUM rpys3a, MOABEUIEHHOIO K HHUTH, OT
Macchl Ipy3a.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IepHofa KojleOaHUH MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

W3mepeHne yckopeHus cBOOOAHOIO MaJAeHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHBI.
DJEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJHBL. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJH. [IIkaya 35eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHue 3JI€KTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBsI3H.

DneKTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BolHOBbIE CBOMCTBA CBETA.
Jlemoncmpayuu.

1.
2.

CBoIICTBA 2JIEKTPOMAarHUTHBIX BOJIH.
BonHOBBIE CBOMCTBaA CBETA.

Jlabopamophvie pabomul u onvimol.

1.

HByLIeHI/IC CBOICTB SJICKTPOMATrHUTHLIX BOJIH C TTIOMOIIBIO MOOHUJILHOTO TCJ'IC(I)OHEL

Pa3znen 11. CBeToBLI€e IBJICHHUS.
JlyueBasg moxenb cBera. Mcrounuku cBera. lIpsiMonuHeiiHOe pacnpoCTpaHEHUE CBETA.
3atmenus CosHia u JIynel. Otpaxenue cBeta. [1mockoe 3epkaiio. 3aKOH OTpakKeHHUsI CBETA.



[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTPAKEHUE CBETA.

Hcnonp30BaHne OJHOTO BHYTPEHHETO OTPAKEHUSI B ONTHUYECKUX CBETOBOJAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oroamnmapara, MUKPOCKONA U
Teneckona. I'na3 kak ontudeckas cucrema. bim3opykocTs U 1aabHO30PKOCTb.

Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHA. Cll0’keHHE CHIEKTPaIbHBIX 1{BETOB.
Hucniepcus ceera.

Jlemoncmpayuu.
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[IpsiMonnHEITHOE pacpOCTpaHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tomryuenue n300pakeHUid B TUIOCKOM, BOTHYTOM M BBITTYKIIOM 3€pKaJiax.
IIpenomnenue ceera.

OnrTuyeckuii CBETOBO/I.

Xox nydeil B cobuparolieii 1uH3e.

Xox Jiydeil B paccenBarollel JUH3E.

[Toyuenue n300pakeHU C TOMOIIBIO JTUH3.

[Tpuntun neiictBus doroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mopens riasa.

11. Pa3nosxenue 6enoro cBeTa B CHEKTP.

12. TTony4enue GeOro CBETa MPH CIOKCHUU CBETA PA3HBIX I[BETOB.
Jlabopamopmvie pabomol u onvimol.

1.
2.
3.

No vk

Hccenenopanne 3aBUCHMOCTH YTJIa OTPaKEHHs CBETOBOI'O JIy4a OT yIjla MaJeHHs.
N3y4yeHune xapakTepuCTHK N300pa)KeHUs IIPeMETa B INIOCKOM 3€pKalle.

Hccnenosanne 3aBUCUMOCTH yIUIa NPEJIOMIIEHHS CBETOBOTO JIyda OT yIJla IaJeHUs Ha
TPaHUIIE «BO3LYX—CTEKIION.

[Monyuenue n300paskeHUil C HOMOLIBIO COOMPAIOIIEH JTUH3BL.

Omnpenenenne GOKyCHOrO pacCTOSHUS U ONITHUYECKOH CHIIBI COOMpAIOLIEH JINH3BI.
OmBITHI IO PA3I0KEHUIO OEJIOr0 CBETA B CIIEKTP.

OmnbITEl IO BOCHPHATHIO I[BETA MPEIMETOB NPU HX HAOIIONEHHM Yepe3 IIBETOBBIE
(GUIBTPBIL.

Pa3znen 12. KBanToBble siBJIeHHUS.

Omneitel Pesepdopaa u nnanerapHas monens aroma. Monens aroma bopa. Ucnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oeta- uw ramma-usnydeHus. CTpoeHHWE aTOMHOTO sjpa.
Hyknonnas mopens aromHoro siapa. W3orombl. PaanoakTuBHble mnpeBpaineHus. [lepuon
noJtypacnaaa aTOMHBIX siJIep.

SAnepHbie peakiy. 3aKOHbI COXPaHEHUsI 3apsSA0BOI0 U MAacCOBOIO YHCE. DHEPTUs CBA3H
aToMHbIX siep. CBs3p Macchl U SHepruu. Peakumu cunHte3a u geneHus sjep. Mcrounuku
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JIelicTBUS paglOAKTUBHBIX U3TyUYE€HUN HA dKUBBIE OPraHU3MBbI.

Jlemoncmpayuu.

oukwNRE

CrieKTpbl U3JIy4€HUs U TIOTJIOMICHHUS.

CrieKTpbl pa3aMyYHbIX I'a30B.

CnexTp Boaopo/a.

Habmionenue Tpexo B kamepe Buibcona.

PaboTa cuérunka HOHM3HPYIONTUX U3TyUEeHUH.

Perucrparus nznydeHust pUPOJAHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamophvie pabomul u onvimol.

1. Habmro/ieHue CIUTONMIHBIX U IMHEHYATHIX CIIEKTPOB U3ITyUEHUSI.

2. HccnemoBanue TPEKOB: WM3MEPEHUE SHEPTUM YACTUIBI 1O TOPMO3HOMY MyTH (IO

dboTorpadusim).

3. H3mepeHue paaroakTHBHOTO QOHA.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENHEHO--0000MIAIONNIT  MOAYIh MpEAHA3HAYEH I CUCTEeMATHU3aluH U
000011IeHUSsT TPEAMETHOTO COJICPKAHUS U OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3yYEHUHU
BCEro Kypca (DM3MKH, a TaKKe JJIsl MOATOTOBKH K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHY I10
busuKe It 00yJaroImmXCsl, BRIOPABIIUX ATOT YY€OHBIN MTPEAMET.

[Ipy w3ydyeHWHM JAHHOTO MOJIYJS PEATU3YIOTCI H  CHCTEMATU3HPYIOTCS — BUIBI
NESTEIIbHOCTH, Ha OCHOBE KOTOPBIX OOecredmBaeTcs JOCTHKEHHE TMPEAMETHBIX U
METaIpeIMETHBIX TUTAHUPYEMBIX pe3yJIbTaToB o0yueHwus, dbopmupyercs
€CTeCTBEHHOHAYYHAATPAMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIICJAOBAHUS  SIBICHHM
NPUPOABI W TEXHHWKHU, OBJIAJICHHUEC YMCHUSIMH OOBACHATh (DU3HUCCKUEC SIBJICHUS, MPUMEHSISA
MOJTyYEHHBIC 3HAHUS, PEIIaTh 337a9d, B TOM YHCJIC KAYeCTBEHHBIC U YKCIICPUMCHTAIbHBIC.

[TpuHIMNIHATBHO NESITEIBHOCTHBIN XapaKTep JaHHOTO pasJielia peaanu3yercs 3a CU€T TOoro,
4TO 00YYaIOIIHECs BHIOJHAIOT 33/1aHUs, B KOTOPBIX UM TPEJIaracTcs:

Ha OCHOBE IMOJIYYCHHBIX 3HAHHWH Paclo3HABATh U HAYYHO OOBICHITH (PU3HUCCKUE SIBICHUS
B OKPYKaroUIeH MPUPOJE U OBCEIHEBHOM KU3HU;

UCIIOJIB30BaTh HAYYHBIC METOJbI UCCICIOBAHHUS (PU3UYCCKUX SIBJICHUM, B TOM YHUCIEC VIS
NPOBEPKH THITOTE3 U TIOJIYYCHUS TCOPETHUECKUX BBIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI HAMOOJIEe BaXKHBIX JIOCTIKEHUH COBPEMECHHBIX TEXHOJIOTHH,
HaIpUMep, TMPAKTUYECKOTO WCIOIB30BAHUS PA3TUYHBIX HCTOYHHUKOB DJHEPTUU HA OCHOBE
3aKOHA MPEBPAIIECHUS  COXPAHEHHsI BCEX U3BECTHBIX BUJIOB SHEPTHUHU.



MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI IPOT'PAMMBI «®U3UKA»
HA YPOBHE 000 (BA30BbIil YPOBEHD)

JIMHHOCTHBIE PE3YJIBTATbBI

e 1) maTpHOTHYECKOr0 BOCIIMTAHMS:

® — IPOsIBIICHUE WHTEpEca K UCTOPHH U COBPEMEHHOMY COCTOSTHUIO POCCHICKON (hU3MUYECKOM
HayKU;

® — [[EHHOCTHOE OTHOILIEHUE K JIOCTHKEHUSAIM POCCUNUCKUX YUEHBIX--(DU3HKOB,;

e 2) rpa’JaaHCKOro U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

® — T'OTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXKICHUU OOIIECTBEHHO3HAYMMBIXH ITUYCCKUX
po0JIeM, CBS3aHHBIX C PAKTHYECKUM TPUMEHEHHEM JOCTHKCHUH (PU3UKH;

® — OCO3HAHME BAXHOCTH MOPAJIBbHO--3TUYECKUX MPUHIIMIIOB B I€ITEIILHOCTH YUYEHOTO;

e 3))3CTeTHYeCKOro BOCIUTAHMS:

® — BOCIPHUATHE ICTETUYCCKHUX KA4eCTB (PU3NUYCCKOW HAyKH: € TapMOHUYHOTO IOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JTJAKOHUYHOCTH;

e 4) HIEHHOCTH HAYYHOI'0 MO3HAHUS:

® — OCO3HaHHWE IEHHOCTH (PU3MUECKOM HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTMM, BaXKHEHIIEH COCTABIIAIOLIECH KYJIbTYPBI;

e — pa3BUTHE HAYYHOU JIF0OO3HATEIBHOCTH, MHTEPECA K UCCIIEI0BATENbCKON EATENIbHOCTH;

e 5) popmupoBaHus KYJbTYPHI 310POBbSI M IMOLMOHAJIBHOIO 0J1ar0MOJTyYHs:

® — OCO3HaHME LIEHHOCTH 0Oe30macHoro oOpasza >XU3HU B COBPEMEHHOM TEXHOJIOIMUYECKOM
MHpE, BaXHOCTH TIpaBUJ O€30MacHOrO TOBEACHUS Ha TPaAHCIOpPTE, Ha J0porax, ¢
AJIEKTPUUYECKUM U TEIJIOBBIM 000PYI0BAHUEM B JIOMAIITHUX YCIOBUSX;

e — c(hOopMHUPOBAHHOCTh HaBBbIKA pedIeKCUM, MPU3HAHUE CBOETO IMpaBa Ha OIMMOKY U TaKOTro
e MpaBa y Jpyroro 4eaoBeKa;

e 06) TPYZOBOIO BOCIIMTAHMSA:

® — aKTHBHOE y4YacTHE B PEIICHHH MPAKTUYECKHX 3a7ad (B paMKax CeMbH, 00pa30BaTEIbHOM
OpraHM3aly, Topoja, Kpasi) TEXHOJOTHYECKOW U COIMAbHOM HampaBIEHHOCTH,
TpeOyIONINX B TOM YHUCIe U GU3NUYECKUX 3HAHHIA,

® — HMHTEpeC K MPaKTUYECKOMY M3yUeHUI0 podeccuii, CBI3aHHBIX C PU3UKOI;

e 7)3KO0JOrH4eCKOro BOCIIMTAHUS:

e — OpHEHTallUd Ha TMPUMEHEHHE (PU3NYECKUX 3HAHWM A pelleHus 3anad B 00JIacTH
OKpY’Kalollled Cpe/pl, MIIAHUPOBAHUS MOCTYNKOB M OLICHKH UX BO3MOKHBIX MOCIEIACTBUMN
JUTSL OKpYKAIOIEn Cpebl;

e — OCO3HaHHE INI0OATBFHOTO XapaKTepa YKOJOTHYECKUX MPOOJIeM U MyTel UX peleHus;

e §8) aganTanuu K M3MEHSAIIUMCS YCJI0BUSIM CONMATbHONH M MPUPOJIHOM cpeabl:

¢ — TMOTPeOHOCTh BO B3aMMOJCHCTBHHM TPHU BBHIMOTHEHUH HWCCIEAOBAHUNA U TIPOEKTOB
(bu3MYeCcKOil HaMPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTUX;

® — TIOBBIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaAKTUUECKYIO IEATeTbHOCTh;

¢ — MOTpeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHHI, B TOM 4YHcle (HOpMyIUpOBATH HIIEH,
TIOHSATHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTaX U SBICHHUSIX;

® — OCO3HaHHE JePUIIUTOB COOCTBEHHBIX 3HAHUA U KOMIIETCHTHOCTEH B 001acT (PU3UKH;

® — [JJAHHPOBAHHE CBOETO PAa3BUTHUS B MPUOOPETECHUH HOBBIX (PU3NYECKUX 3HAHMUIA;

® — CTPEMJICHHE aHAJIM3UPOBATH U BBISBIISATH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U SKOHOMHUKH,
B TOM YHCJIE C UCIIOJIb30BaHUEM (PH3UYECKUX 3HAHU;



e — OILICHKAa CBOMX JEHCTBUM C YYETOM BIIMSHHUS HA OKPYXKAKOILYIO Cpeny, BO3MOKHBIX

rI100aIbHBIX HOCHGHCTBHﬁ.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJoruueckue geiicTBUA:

BBISBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKNA OOBEKTOB (SBICHHIA);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMK, OCHOBAHUS IJIs1 0000IICHNUS
U CPaBHEHUS;

BBISBIISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PaCCMATPUBAEMBIX (PaKTax, TaHHBIX U
HAOIIOICHUSX, OTHOCSAIINXCS K (PU3UYIESCKUM SIBIICHUSIM;

BBISIBIISATh NIPUYMHHO--CJICICTBEHHBIE CBSI3U TPU HM3YYCHUU (PU3MUECKUX SBICHUU WU
IPOIIECCOB, JIENIaTh BBIBOABI C HCIIOJIB30BAaHUEM JIEAYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKJIIOYEHHUH, BBIABUIaTh TUIIOTE3BI O B3aUMOCBS3AX (PU3NUYECKUX BEIUYMH;
CaMOCTOSITENIFHO ~ BBIOMpATh CIoOco0 pemeHus y4eOHOW (U3MYECKOH 3amaun
(cpaBHEHHME HECKOJIBKMX BapHaHTOB pEIICHHs, BHIOOpP HamOoyiee IMOAXOASILIETO C
y4€TOM CaMOCTOSITENTLHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble nccienoBareibCcKue AeiCTBHUA.

MCIIOJIH30BaTh BOIIPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MTO3HAHNS,

MPOBOJUTh IO CAMOCTOSTEIBHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOXHBIN
(GU3HYECKUI IKCIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAaHNE (PH3UIECKOTO SBICHUS;
OLICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTHh MH(OPMAINIO, TTOTYYEHHYIO B XOJ€
MCCJICI0BAHMS WIIM SKCIIEPUMEHTA;

CaMOCTOSITENILHO ~ (OPMYITUPOBATH O0OOIIEHUS W  BBIBOJABI 10  pe3yJibTaraMm
MPOBEAEHHOTO HAOIIOICHHUSI, OTIBITA, UCCIIEAOBAHUS;

MIPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIee pa3BUTHE (U3HUECKUX MPOIIECCOB, a TAKKe
BBIJIBUTATh MIPEINOIO0KEHUS 00 UX PA3BUTUH B HOBBIX YCJIOBUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

MPUMEHATh PAa3JIMYHbIE METO/bl, MHCTPYMEHTBhI M 3alpoChl MPU TIOUCKE U OTOOpe
nH(GOpPMaIIMU WK JaHHBIX ¢ YUETOM MPeAoKeHHOW yueOHO (hru3nueckoi 3a1auu;
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH WHOOPMAIIUIO PA3TUYHBIX
BUJIOB U (hOpM TMpecTaBICHHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (OpMy MpeacTaBieHus HHpopmanuu u
WJUTIOCTPUPOBATh pEIIaeMble 337a4d HECJIOKHBIMU CXEMaMH, JuarpaMmamMi, WHOU
rpaduKoi U UX KOMOMHAITUSMU.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:

B XoJe OOCyxkJeHHs Yy4eOHOTro Mmarepuana, pe3yJbTaToB JIabopaTOpHBIX paboT u
MIPOEKTOB 3a7[aBaTh BOMPOCHI MO CYIIECTBY O00CYX/1aeMON TEMbI U BBICKA3bIBATh HJICH,
HalleJICHHbIE Ha pellIeHue 3a/1aud U MoAJepKaHue 0JaroenaTeIbHOCTH O0IEH S,
COIIOCTABJIAAITb CBOU CYXACHUA C CYXICHHUIAMHU APYTUX YYaCTHUKOB JAvajiora,
OOHapy>KUBATh Pa3InYMe U CXOJCTBO MO3UIINH;

BBIPa)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX MU MUCHbMEHHBIX TEKCTaX;

HY6J'II/I'-IHO OpeaACTaBIATh PE3YIbTATBI BBIITOJIHEHHOI'O (1)I/I3I/I‘I6CKOFO OIIbITa
(9KCIIepUMeHTa, UCCIIeI0BaHUs, TIPOEKTA);



NOHUMAaTh M MCIIOJb30BaTh NMPEHMYILECTBA KOMAaHIHOH M MHIMBUAYaJIbHOW pabOTHI
P PEIICHUH KOHKPETHON (PU3UIECKOM TIPOOIIEMBI;

NPUHUMATh 1EJIM COBMECTHOH JIATEIIbHOCTH, OpPraHW30BBIBATH JCHCTBUS 1O €&
JOCTIDKEHUIO: PACIPENeNIATh PO, 00CYKAATh MPOLECCH U PE3yJIbTaThl COBMECTHOU
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBINOJIHATh CBOKO YacTh Pa0OTHI, JOCTHras KAa4eCTBEHHOTO pe3yJbTara MO CBOEMY
HAIpaBJICHHUIO U KOOPJAUHHPYA CBOU HeﬁCTBHﬂ C APpYTMMHU WICHAMU KOMAaHbI;
OLICHWBATh KAueCTBO CBOETO BKIaJa B OOMUH TNPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBEpPcaJbHbIE YUeOHbIe 1eHCTBUSA
Camoopranu3anus:

BBISIBJIATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYAIUsX, TPEOYIOLIMX Ui PeILCHHsI
(bu3nyeCKUX 3HAHMIL;

OpPUEHTHUPOBATLCSI B PA3IMYHBIX MOAXO0JAX MPUHATHUS pelIeHu (MHIUBUAYaJIbHOE,
IPUHSTHE PELLIEHUS B TPYIIIE, IPUHATUE PELICHUH IPYIION);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3adaud WM IUIaHa
UCCIICIOBaHMs C Y4E€TOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬁMOKOHTpOﬂb, 3MOIMOHAJIBHBIA HHTEJIJIEKT:

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeuIaraTh IIaH €€ U3MEHEHNS,

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTM)KEHHS) pE3yJbTaTOB JAEATEIbHOCTH,
JlaBaTh OLEHKY PUOOPETEHHOMY OIIBITY;

BHOCHUTBH KOPPEKTHUBBI B JIEATEIHLHOCTh (B TOM YHCIIE B XOJ BBITOJHEHHS ()HU3HUECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, W3MEHHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OMINOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBHSM;

CTaBUTb ce0s1 HA MECTO APYroro 4eloBeKa B XOJ€ CIOpa WIN JIUCKYCCUU HAa HAYYHYIO
TE€MY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

pU3HaBaTh CBOE MpaBO Ha OMIMOKY MpH peUIeHUH (QU3UYECKHX 3a1ad Wi B
YTBEPKICHUAX Ha HAy4YHBbIE TEMBI U TAKOE K€ IIPaBO JAPYroro.

INMPEIMETHBIE PE3YJIBTATHBI

K konny oOyuenuss B 7 KJjacce IpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

HUCIIOJIb30BaTh ITOHATHA: q)HSI/I‘IeCKI/Ie U XHUMHYCCKUE ABJICHUI, Ha6J'IIO)IeHI/Ie,
HKCIEPUMEHT, MOJIeNb, TUIOTE3a, CAUHULIBI (PU3MUYECKHX BEIWYHMH, aTOM, MOJIEKYIIa,
arperatHble COCTOSIHMS BellecTBa (TBEpAOE, KMIKOE, Ia3000pa3HOe), MEXaHUYECKOe
IBW)KEHUE  (paBHOMEpPHOE, HEpaBHOMEPHOE,  TPSMOJMHEWHOE),  TPACKTOPHS,
paBHOAEWCTByIOIast cuia, aedopmarus (ynpyrasi, IUIaCTHYECKasl), HEBECOMOCTb,
COO0IIAIOIIUECS COCYIbI;

paznuyath sBreHus (1udQy3us, TEII0BOE IBUKEHHUE YacTUI] BELIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPaBHOMEpPHOE JBI)KEHUE, MHEPLHUs, B3aUMOJICHCTBUE Tell, paBHOBECHE
TBEPABIX TEI C 3aKPEIUIEHHOM OCBhIO BpallleHWsA, Iepenada JaBICHHUS TBEPIBIMU



TeJIaMHU, KUAKOCTSIMHU U razaMu, aTMochepHoe JaBieHHe, JIaBaHUE Tell, IPEeBpaIlCHUs
MEXAHUUYECKOM HEPTUN) MO ONMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOILIEM MHpE, B
TOM uucie (pU3MYEecKHe SIBICHHUS B MPUPOJE: MPUMEPHl ABMKEHUS C Pa3IMUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOJE, ACHCTBUE CUIIBI TPEHHS B MPUPOJIE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHS HA JKMBOH OpraHu3M, IJIaBaHHUE DHIO,
pBIYard B TeJ€ YeIOBEKa, MPHU 3TOM IEPEBOIUTH NMPAKTUUYECKYIO 33a]ady B y4eOHYIO,
BBIJICTISITH CYIIECTBEHHbIE CBOMCTBA (TPU3HAKH) (PU3NUECKUX SBIICHHIA;

OIKCHIBATh U3YYEHHBIE CBOIMCTBA Tel U (pU3MUECKHE SBJICHUS, UCTIONB3Ys (PH3UUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTh BEIECTBA, BpeMs, MyTb, CKOPOCTh, CPEAHSS
CKOpPOCTb, CHJIA YIPYIrOCTH, CHUJIA TS)KECTHU, BEC Tella, CHJIa TPEHUs, [aBIICHUE
(TBEpmOrO TENa, XKUAKOCTH, Ta3a), BHITAJKWBAIONIAs CHJIA, MEXaHWYecKas padora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIMEHT MOJE3HOr0 ACUCTBUS
MEXaHHM3MOB, KUHETUYECKasi W MOTECHLHUAJIbHAsl DHEPTUs), IPU ONHCAHUU MPABUIBHO
TPAKTOBATh (PU3NYECKUIT CMBICI HCIIONIBb3yEeMbIX BEIMYMH, UX 0003HAYCHUS U €TUHUIIBI
(GU3NUEeCKUX BEIMYMH, HAXOTUTH (POPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PH3HUUECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHCUMOCTEH
bu3nYECKUX BENUYHH;

XapaKkTepu30BaTh CBOMCTBA Ted, (PU3MUECKUE SBICHUS W TIPOLECCH, HCIONB3Ys
IpaBHUJia CIOKEHUsl cuil (BAOJb OJHOM MpsiMoii), 3akoH ['yka, 3akoH I[lackans, 3akoH
Apxumena, MpaBUIIO paBHOBECHs pbluara (0J0Ka), «30JI0TOE IMPaBUIIO» MEXaHUKH,
3aKOH COXPAHEHUs MEXaHWYECKOM JHEPruu, IpH OTOM J1aBaThb CIIOBECHYIO
(OopMyJIMPOBKY 3aKOHA U 3aIIUChIBATh €M0 MaTEMaTHUYECKOE BBIPAXKEHHUE;

OOBSICHATH (PU3UYECKUE SIBIICHUS, MPOIECCHI M CBOMCTBA Tell, B TOM YHCJIE U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIATh NPUUMHHO-
-CJIEJICTBEHHBIE CBSI3M, CTPOUTH OObsICHEHHE U3 1—2 JOrMYeCKUX IIaroB ¢ OMOpPOW Ha
1-2 wu3yueHHbIX cBoOiicTBa (U3MUYECKUX SABICHUH, (U3NYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pewmath pacuéTHble 3aaud B 1-2 J1eicTBHSA, HCHOIB3yd 3aKOHBI U (POPMYIIBL,
CBs3bIBaOLIME (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 33Ja4yu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATh (PU3MUYECKHE BEJIWYMHBI B (OPMYNBI U
IPOBOJUTH Pacy€Tbl, HAXOAUTH CIIPAaBOYHbBIC JAHHbIC, HEOOXOAUMBIEC AJIS pEIICHUsS
3a/1a4, OL[CHUBATh PEATUCTUYHOCTh NOJy4YeHHON (PU3MUECKON BEIUYUHBL,
pacrio3HaBaTh NpPOOJEMbl, KOTOpPblE MOXKHO pEUIMTh NpPH MOMOIIM (HU3HUECKUX
METO/0B, B OIIMCAaHWM HCCIENOBAHMS BBIICIATH IPOBEPSIEMOE IPEAIIOTIOKEHHE
(runotesy), pa3iuyaTb U HHTEPIPETHPOBATH MOJYUYEHHBIH pe3ynbTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIbITA, JIEaTh BBIBOJBI 110 €TI0 PE3yJIbTaTaM;

MIPOBOAMTH ONBITHI MO HAONIOIEHUIO (PU3NUYECKUX SBJICHUN WM (PU3NYECKUX CBOWCTB
Tes:  (OPMYIHMPOBATH TPOBEpsieMble MPEANON0KEHUs, COOMpaTh YCTAaHOBKY W3
IPEeI0KEHHOT0 000PYA0BaHUS, 3alIUCHIBATH XO/1 OIBITAa U (POPMYTUPOBATH BHIBOIBI;
BBITOJIHATH MPSMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUiIbl U
TEMIIepaTypbl C UCHOJIb30BAaHMEM AHAJOTOBBIX U LU(POBBIX MPUOOPOB, 3alHCHIBATH
MoKa3aHUsl TPUOOPOB C YIETOM 3aJaHHOU a0COFOTHOM MOTPEITHOCTH U3MEPEHUN;
IPOBOJUTH MCCIIEJOBAaHUE 3aBUCUMOCTH OJHOW (PM3UYECKON BEIMUYMHBI OT JPYrou C
HCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO JBIKYILETOCs
Tejla OT BPEMEHU JBUKEHUs Tella, CUJIbI TPEHUS CKOJIBKEHHUs OT Beca Tella, KaueCTBa



00pabOTKM MOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIBl TpPEHUS OT IUIOLaau
COIIPUKOCHOBEHUS TEJI, CWIbl YIIPYTOCTU OT YJIJIMHEHUs IIPYKUHBI, BBITAJIKUBAIOLIEH
CHIIBI OT O00BbEMa TOTPYKEHHOH 4YacTH Tella M OT IUIOTHOCTH JKUJIKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTU Teja, OT IIyOHWHBI, Ha KOTOPYIK MOIPYKEHO TeJo,
YCIOBUH IJIaBaHMS TeJ, YCJIOBHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM y4eOHOrO HCCIEeNOBaHMSA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpeHusi, cienys MpeIoKeHHOMY IIIaHy, (PUKCHPOBaTh pe3yabTaThl MOJIyYECHHON
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHUJE NPEIIOKEHHBIX TAONULl U TIpadUKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICJOBAHMS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (PU3MUECKHX BEIMUYMH (IUIOTHOCTh BEIIECTBA
JKUJKOCTH W TBEPAOrO Tella, CUila TPEHHUsS CKOJIBKEHHMs, [aBJICHHUE BO31yXa,
BBITAJIKMBAIONIAs CHJIA, JEHUCTBYIOIIAs Ha IOIPYXKEHHOE B KUAKOCTh TEJO,
KO3(QULMEHT MOJE3HOro ACUCTBUS IMPOCTHIX MEXAHHU3MOB), CIenysl MPEeAIoKECHHON
MHCTPYKLIUU: IIPU BHINOJIHEHUH U3MEPEHUN COOMPATh IKCIIEPUMEHTAIBH YO YCTaHOBKY
Y BBIYMCIIATH 3HAYEHUE MCKOMOU BEJIMYHHBIL;

coOuoaTh MpaBWja TEXHUKM Oe30macHOCTH Ipu paboTre ¢ J1abopaTOPHBIM
000pyI0BaHKEM;

yKa3bplBaTh MPUHLUIBI JACHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIIMNECS COCY/Ibl, OapOMETp, pblyar, MOJABUKHBIN U
HEIOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C ONOpPOM Ha UX ONMCaHUA (B TOM YMCIE: MOALIMIHUKH, YCTPOMCTBO
BOJIOIIPOBOZA, THMAPABIMYECKHN IPECC, MaHOMETpP, BBICOTOMED, IMOPIIHEBOM HACOC,
apeoMeTp), UCHONIb3ys 3HAHUSA O CBOMCTBAX (PU3MUECKUX SIBJICHUM M HEOOXOIUMbIe
(u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

IOPUBOAUTH TpPHUMEPHl (HAXOAWTh MHGOPMAIMIO O MPUMEPax) MPaKTUYECKOTO
UCIIONIb30BaHUsl (M3NYECKUX 3HAHWM B IIOBCEJAHEBHOM >KM3HHM JUIsl OOecreyeHus
0€30IacCHOCTH MpH OOpalleHud C NpUOOpaMU U TEXHUYECKUMH YyCTpOicTBaMmuy,
COXpaHEHMsI 3/I0pOBbSI M COONIOJEHUS HOPM HKOJIOTMYECKOTO TIOBEACHUS B
OKpYKaroIleH cpere;

OCYILECTBIIATh OTOOp HMCTOYHUKOB HMH(popManuu B MHTepHETE B COOTBETCTBUU C
3a/1aHHBIM TIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM U ITyTEM CPAaBHEHHUS
Pa3IUYHBIX UICTOYHUKOB BBIIEIATh HH(OPMALINIO, KOTOPAsl SBJSETCS TPOTUBOPEUMBOM
WJIA MOXET OBITh HEJJOCTOBEPHOM;

MCIIOJIb30BAaTh MPH BBINOJIHEHUH YUEOHBIX 3a/1aHUN HAYy4YHO--TIONYJISIPHYIO JIUTEPATYPY
(GU3MUEeCKOro cojep)kaHus, CIOpaBOYHbIE MaTepHualbl, pecypchl cetu HHTepHer,
BJIaJeTh MpUEMaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs HHGPOPMALUU U3
OJIHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHe MUChMEHHBIE M YCTHBIE COOOIIEHUsI HAa OCHOBE 2—3
MCTOYHUKOB MHPOpPMAIMK (PU3NIECKOTO COJIEpKaHUs, B TOM YHUCIIe MyOIMYHO JenaTh
KpaTKue COOOIIEHHsSI O pe3yibTaTax MPOEKTOB WM YUeOHBIX HCCIIEIOBaHU, IPU 3TOM
IPaMOTHO HUCHOJb30BAaTh M3YYCHHBIM MOHATUHHBIA anmapaT Kypca (DU3HKH,
COIPOBOXAATh BBICTYIIJICHUE IIPE3EHTALUEH;

IPY BBIMOJHEHUH Y4E€OHBIX MPOEKTOB U UCCIIEAOBAHUM pacnpeaessaTh 00SI3aHHOCTH B
TpYIIIE B COOTBETCTBHUHM C IOCTABICHHBIMU 3a/1a4aMH, CJIEIUTH 32 BBIITOJIHEHUEM TUIAHA
NeNCTBUI, aJeKBATHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTH T'PYIIIBL,
BBICTPAMBATh KOMMYHUKATUBHOE B3aUMOJEHCTBHE, YUUTHIBAasi MHEHUE OKPYKAIOLIUX.



K xonuy oOyueHust B 8 Kjacce mpeIMeTHbIE pe3yibTaThl HA Ga30BOM YpPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHU:

UCIIOJIb30BaTh IOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE ABM)KEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUSI BEIECTBa, KPHUCTAJUIMYECKHWE W aMop(Hble Tena,
HACBIIICHHBI U HEHACBILEHHBIN Map, BIAKHOCTh BO3yXa, TEMIIEPATYPa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJEKTPUUYECKUN 3apsl, FIEKTPUUECKOE
1oJie, MPOBOJHUKH W JUDJEKTPUKH, MOCTOSIHHBIA 3JIEKTPUUECKHN TOK, MarHUTHOE
10JIE;

pa3iauyaTth SIBIEHUS (TEIJIOBOE PpACIIMPEHUE U C)KaTUe, TEeIulonepenada, TEIIOBOe
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApEHHE, KOHJICHCALUs,
IJIaBJICHUE, KpUCTaJUIM3alus (oTBepaeBaHue), KHUIICHHE, Terjioneperaya
(TEnIonpoBOJHOCTh, KOHBEKIMS, W3JIyUYEHUE), DJIEKTpU3alUs TeJl, B3aUMOJCIHCTBUE
3apsa0B, ACUCTBHS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMblKaHHME, B3aUMOJIEHCTBUE
MarHuTOB, JACMCTBUE MAarHUTHOTO IOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
UHAYKIHS) TIO0 ONHMCAHUI0O UX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3MUYECKOe SIBICHNUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SBICHHUM B OKPYXKAIOIIEM MHUpE, B
TOM 4Yucie (U3MYECKHE SIBIICHUS B TIPUPOJIC: TOBEPXHOCTHOE HATSIKCHHE U
KallWUISIPHBIE SIBJIEHUSI B MPUPOAE, KpHUCTaulbl B mpupoae, uznydenue CounHua,
3aMep3aHue BOJOEMOB, MOpPCKUE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHeEra,
JNIEKTPUYECKUE SABIIEHUS B aTMmocdepe, DIEKTPUYECTBO SKUBBIX OPraHU3MOB,
MarHuTHOE ToJsie 3eMid, Jpeld MOIIOCOB, pOJIb MAarHUTHOTO TOJS JUIS KU3HH Ha
3emJie, IOJSIPHOE CHUSHUE, IIPU ATOM IE€PEBOJUTH MPAKTUYECKYIO 337auy B y4eOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKHN) (PU3UUECKUX SBICHHI;

OTUCHIBaTh U3yUYEHHBIE CBOMCTBA Te U (GU3UUYECKUE SIBJICHUS, UCTIONB3Ys (PU3UUECKUE
BEJIMUMHBI (TeMIepaTypa, BHYTPEHHSS JHEPrusi, KOIUYECTBO TEIJIOTHI, YyIAelIbHas
TEMJOEMKOCTh BEIIECTBA, YZAENbHAs TEIUIOTa I[UIABJICHUs, VyJENbHas TeIioTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpPaHUs TOIUIMBA, KOA(P(GUIMEHT IMOJIE3HOTO
JIEWCTBUSI TETIJIOBOM MAIlIMHBI, OTHOCUTENIbHAS BIIAXKHOCTh BO3/yXa, JJEKTPUUYECKUMA
3apsil, CUJla TOKa, OJJIEKTPUYECKOEe HaNpsHDKEHHE, COMNPOTUBICHUE IPOBOJHUKA,
yIIeTbHOE COMPOTUBIIEHUE BEIIECTBA, padOTa U MOITHOCTH YIEKTPHUUECKOTO TOKa), IPH
OTMMCAaHUU TPABUIBHO TPAKTOBAaTh (PU3UYECKHA CMBICT HCIOIb3YEMbIX BEIHYMH,
0003HaUYEHMSI U €IMHULIBI (PU3UYECKUX BEJIMYUH, HAXOAUTH (DOPMYIIbI, CBA3BIBAIOIINE
JaHHY!0 (QHU3MYECKyl0 BEIWYMHY C JAPYTMMH BETUYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUYHH;

XapaKTepu30BaTh CBOMCTBa Tell, (U3MYeCKHe SBICHHUS M MPOIECCH, HCHOIb3Ys
OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO--KUHETUUECKOW TEOpUU CTPOEHHS BEIlECTBa,
INPUHLIAIT CYNEPHO3UIMHU Toyield (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH OMa i ydacTka menu, 3akoH Jlxoyns—JIeHma, 3akoH COXpaHEHUs
SHEpPruM, MPHU ITOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA M 3alHCHIBATh €r0
MaTEeMaTUYECKOEe BBIPAXKEHHUE;

OO0BSACHATH (PU3MUECKHE MPOIECCHl U CBOMCTBA TEN, B TOM YHUCIE U B KOHTEKCTE
CUTyaIrui MIPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIIATH
MIPUYUHHO-CJICJICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHE W3 |—2 JIOTHYECKUX IIAroB C
ormopoi Ha 1—2 U3y4eHHBIX CBOMCTBA (DU3MUECKUX SBICHUH, PU3NIECKUX 3aKOHOB HITU
3aKOHOMEPHOCTEH;



pemath pacuéTHble 3agayd B 2-3 JEHCTBUA, HWCHOIB3YSd 3aKOHBI M (POPMYIIBL,
CBs3bIBalOIME (U3NYECKHE BEIMYMHBI: HAa OCHOBE aHalW3a YCIOBUSA 3aJauu
3alMChIBaTh KPATKOE YCIIOBUE, BBIABIIATH HEIOCTATOK JAHHBIX JJIS PELICHUs 3aJauH,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE AJIs €€ PeIIeHus], IPOBOJUTH PacuEThl U
CpaBHUBATh [10JIyUCHHOE 3HaUYeHUe (PU3MUECKON BEIMUMHBI C U3BECTHBIMM JAHHBIMU;
pacrio3HaBaTth TPOOJIEMBbI, KOTOPHIE MOXXHO pEUIMTh MPH NOMOIIM (HU3UYECKHX
METOOB,  MCIIOJb3ys  ONMCAaHUE  HUCCIEAOBAaHMS,  BBLIEIATH  IPOBEpsEMOE
IPEINONI0KEHNE, OLCHUBAaTh IPABWIBHOCTh IOPSJKAa IPOBEAECHUS MCCIEJOBAaHUS,
JIEJIaTh BBIBOJIBL;

IPOBOJIUTH ONBITHI 10 HAOIIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Tesn (KamWwUISIPHBIC SIBICHHS, 3aBHCHUMOCTb JIABJICHUS BO3JyXa OT €ro o0béMa,
TEMIIEPATYPbI, CKOPOCTHU IPOLIECCAa OCTHIBAHUS U HarPEBAHUS IIPU U3JyYEHUH OT LIBETA
u3Iydaoume (moriomaroned) IOBEPXHOCTH, CKOPOCTb HCHApeHHsT BOABI OT
TEeMIepaTrypbl KHJIKOCTM M IUIOIIAAM €€ IOBEPXHOCTH, JJIEKTpU3alMs Tel U
B3aMMOJICHCTBHE AJIEKTPUUECKUX 3apsiiOB, B3aMMOJCHCTBUE MOCTOSHHBIX MarHUTOB,
BU3YaIM3alisl MArHUTHBIX M0JIE€H MOCTOSIHHBIX MarHUTOB, I€UCTBUS MArHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBUIATElNs
IOCTOSIHHOTO TOKa): (hOpMYJMpOBaTh IPOBEPsiEMble MPENOI0KEHUs, COOUPaTh
YCTAaHOBKY M3 MPEIJIOKEHHOIO 00OpyJIOBaHMs, ONMCHIBaTH XOJA OINbITa U
(bopMyIUPOBAThH BHIBOJIBI;

BBITOJHATh NPSMbIE U3MEPEHUS] TEMIIEpaTypbl, OTHOCUTEIbHON BIIAXKHOCTU BO3/1YyXa,
CHJIBI TOKA, HANpPsDKEHUS C MHCIIOJIb30BAHMEM aHAJIOIOBBIX IMPUOOPOB U JIaTYMKOB
(Gu3nUecKuX BEIMYUH, CPAaBHUBATh pPE3YyJIbTaThl H3MEPEHUH ¢ Y4ETOM 3aJaHHOM
a0COJIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKON BEIUYMHBI OT JIPYroi c
MCIIOJIb30BaHUEM MPSIMBIX U3MEpPEHUH (3aBUCUMOCTb CONPOTHUBIIEHUS NPOBOJHUKA OT
€ro JUIMHBI, IJIOIIAJU MOMEPEUYHOT0 CEYEHUs U YAEIBbHOIO CONPOTHUBIIEHUS BEILECTBA
IIPOBOJHMKA, CUJIBI TOKA, UAYIIETO Yepe3 IPOBOJHUK, OT HANPSKEHMS Ha IPOBOIHUKE,
UCCIIEIOBAaHUE IOCIIEI0BATEIbHOIO M TapalljIeIbHOTO COEIUHEHUH MPOBOJHHUKOB):
IUTAHUPOBATh UCCIIEIOBaHUE, COOMPATh YCTAaHOBKY U BBINOJHITH U3MEpPEHUSs, CIeays
IpeJI0KEHHOMY IIaHy, (PUKCUPOBATh PE3yJIbTAThl MMOJIYYEHHON 3aBUCUMOCTH B BUJE
TaOIuI U TpaUKOB, A€TIaTh BEIBOABI 110 pe3yJbTaTaM HUCCIIEI0BaHMS;

IIPOBOJMTH KOCBEHHBbIE H3MepeHUs (U3NYECKUX BEIUYMH (yIeNbHas TEII0EMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MPOBOJHUKA, pab0oTa U MOILTHOCTh JIEKTPUUYECKOTO TOKA):
IUIAaHUPOBaTh M3MEpPEHHs, CcoOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIeays
NPeJI0KEHHOW MHCTPYKIIMHU, U BBIYUCIIATH 3HAUYEHUE BEJTMUHHBI;

coOuoiaTh TMpaBWJa TEXHUKM 0Oe30MacHOCTH Mpu paboTre ¢ J1aboOpaTOPHBIM
00opy0BaHUEM;

XapakTepu3oBaTh MPUHLIUIBI JEHCTBHS H3YYEHHBIX MPHOOPOB U TEXHUUYECKUX
YCTPOMCTB € OMOpPON HAa UX OMHCAHUSA (B TOM UHCJE: CUCTEMa OTOILJICHHS JTOMOB,
TUTPOMETpP, MapoBasi TypOWHA, aMIIEpPMETp, BOJBTMETP, CUETUYHUK IIIEKTPUUYECKOU
DHEPIUHu, OHIIEKTPOOCBETHTEIbHbIE NPUOOPHI, HarpeBaTelIbHbIE AIEKTPOIPUOOPHI
(mpuMepBl), SJEKTPUYECKHUE MPEJOXPAHUTEIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUTATENb
MOCTOSIHHOTO TOKa), HWCIOJIb3ysS 3HAaHHA O CBOMCTBAaX (U3MYECKUX SBIECHUN U
HeoOxoauMble (PrU3HUECKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M HM3MEpPUTEIbHBIE MPUOOPHI MO
CXEMaM M CXEMaTUYHBIM PUCYHKaM (PKUIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP,



TUTPOMETp, JBUTATEIb BHYTPEHHEIO CTOpaHHUs, DJIEKTPOCKOI, PEOCTar), COCTABIATH
CXEMBI 3JIEKTPUYECKHX IIETIeH C TMOCIE0BATENbHBIM U MapauIeIbHbIM COCTUHEHUEM
AIIEMEHTOB, pa3Inyasi yCIOBHBIE 0003HAUYECHUS 3JIEMEHTOB JIEKTPHUECKUX IIeTICH;
OPUBOAUTH TPHUMEPHl (HAXOAUTh HMHGOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCIIONIb30BaHUsl (M3MYECKUX 3HAHUM B IOBCEAHEBHOW JKH3HM [JIs1 OOecreueHus
0e30macHOCTH Tpu OOpamieHHuH ¢ OpuOopaMu M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pOBbsi M COOJIIOJIEHHS HOPM OSKOJOTMYECKOI'O IIOBEACHMS B
OKpYXKarolleH Cpele;

OCYILECTBIISATh MOMCK HH(pOpManuu (U3NIECKOTO coaepxkaHus B HVHTepHeTe, Ha
OCHOBE HMEIOIINXCSA 3HAHUN M TYTEM CpPaBHEHHS JOMOJHUTEIBHBIX HCTOYHUKOB
BBIICTATh MHGPOpPMAIUIO, KOTOpas SBISIETCS NPOTUBOPEUMBON MM MOXKET OBbITh
HEJIOCTOBEPHOM;

MCIIOJIb30BATh MPH BBIMOJIHEHUH YYeOHBIX 33/IaHUN HAYYHO--TIOMYJISIPHYIO JIUTEPATYPY
bu3nYecKoro cojaep)KaHus, CIPaBOYHBIE MaTepUalbl, pecypchl ceTtu HHTepHer,
BJIAJCTh NMPHEMaMH KOHCIEKTHPOBAHUS TEKCTa, NMpeoOpa3oBaHHMs WHPOpPMALUU W3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

co3iaBaTb COOCTBEHHbIE IMCbMEHHBbIE M KpPAaTKUE YCTHbIE COOOIIEHHus, 00oOuIas
UH(GOPMALIMIO U3 HECKOJbKUX HCTOYHHKOB (DPU3UYECKOTO COJIEpKaHHS, B TOM YHCIIE
nyOMMYHO  TPENCTaBISITH  PE3yJabTaThl  MPOEKTHOM WM  UCCIIEJOBATEIbCKOM
JeSITeIBHOCTH, TPH 3TOM TPAMOTHO HMCIIOJIb30BAaTh M3YUEHHBIN MOHSATHIHBIN ammapar
Kypca (pHU3MKH, COPOBOXKIATh BRICTYIUICHHE MTPE3CHTAIHCH;

IpU BBIMOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIEAOBaHUN (U3UYECKUX IPOLIECCOB
pacmpenensaTb 00sS3aHHOCTH B TPYIIE B COOTBETCTBUH C TOCTABICHHBIMH 33JauaMH,
CIEIUTh 3a BBHINOJHEHHEM IIJIaHa JIEHCTBUH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHUBAaTh  COOCTBEHHBIM BKJaX B  JESATENBHOCTb  TIPYIIBL,  BBICTpauBaTh
KOMMYHHKATHBHOE B3aHMO/ICHCTBHE, TIPOSIBIISIS TOTOBHOCTD Pa3pemiaTh KOH(IUKTHI.

K xoHuy oOyueHust B 9 Kiacce npeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

UCMOJIb30BaTh TOHATHS: CUCTeMa OTCY€Ta, MaTrepuanbHas TOYKa, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHMUECKOT0 JBM)KEHUS, Nedopmanus (ynpyras, miacTudeckas),
TpPEeHHE, LEHTPOCTPEMHUTEIILHOE YCKOPEHUE, HEBECOMOCTh M TMEPerpy3KH, ILEHTP
TSDKECTH, aOCONIOTHO TBEPAOE TENO, IEHTP TSHKECTH TBEPAOTO TeEla, PaBHOBECHE,
MEeXaHUYecKue KoyiebaHus M BOJHBI, 3BYK, HWHOQPa3BYK M  YyJIbTPa3BYK,
3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JATbHO30PKOCTh, CHEKTPhl HMCIYCKAaHWs M TOTJIOIIeHUs, aibda-, O6era- U ramma-
N3TYyUYCHUSA, U30TOIIbI, AACpHAA SHCPICTHUKA,

paznuyaTh SBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJUHEHHOE JIBIKCHHE,
PaBHOYCKOPEHHOE TPSMOIIMHEHHOE JBIKEHNE, CBOOOTHOE TaJJeHNe TeJl, PpABHOMEPHOE
JBIDKEHHE II0 OKPYKHOCTH, B3aMMOJCHCTBHE TEJ, pPEAKTUBHOE JBIKEHHE,
KosiebaTenbHOe JBM)KEHHE (3aTyXalollue W BBIHYXJAEHHBbIE KoJeOaHHs), PE30HAHC,
BOJTHOBOE JBIDKCHHE, OTPAXKEHHE 3BYyKa, MPSAMOJIMHEHHOE pacIpoCTpaHEHHeE,
OTpa)XEHHUE U TPEIOMIICHUE CBETA, TIOJTHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3JIOKCHNE
0ermoro cBera B CHEKTP M CIOXKEHHE CIEKTPaJbHBIX I[BETOB, IUCIIEPCHUS CBETa,
€CTEeCTBEHHAsl pPaJMOAKTUBHOCTb, BO3ZHUKHOBEHHUE JIMHEHYATOr0 CIEKTpa H3ITy4eHUs)
M0 OINMCAaHHUIO HX XaPaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIHUX
JaHHOE (PU3HUYECKOE SIBICHUE;



pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (PM3NYECKUX SBJICHUN B OKpYXKaroleM Mupe (B
TOM 4uclie (U3NYECKHUE SBICHHUS B TPUPOJC: MPHUIMBBI U OTIHMBBI, JBI)KCHUE TUIAHET
CoJIHEeYHOM CUCTEMBI, PEAKTUBHOE IBMYKEHHUE JKUBBIX OPTaHU3MOB, BOCIIPHATHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEHiCMHUYECKHe BOJHBI, IIYHAMH, 3XO, LBETa Tell,
ONTUYECKHE SBJICHUS B  MNPHUPOJE, OWOJOTHYECKOe  JCWCTBHUE  BHIUMOTO,
yIbTPadUOIETOBOTO U PEHTICHOBCKOTO W3JYyYCHUH, €CTECTBEHHBIH PaJlMOAKTUBHBIN
(GOH, KOCMHYECKHE JIy4d, pPATUOAKTUBHOE W3IIyUYCHHE TPUPOJHBIX MHHEPAJIOB,
JieiicTBUE PaIMOAKTUBHBIX M3IIy4YCHUN Ha OPTaHU3M YellOBEeKa), PU STOM MEPEBOAUTH
NPaKTUYECKYIO 33a1ady B Y4eOHYIO, BBIICISATH CYNIECTBEHHBIC CBOWMCTBA (NPU3HAKH)
(U3NIECKUX SBIICHHIA;

OIKCHIBATh M3YYCHHBIC CBOMCTBA TeJ U (PU3MUECKHE SBICHUS, UCTIONB3Ysl (PU3UUECKUE
BEJIMYMHBI (CPEAHSISI U MTHOBEHHAs CKOPOCTh Tella NMPH HEPaBHOMEPHOM JIBUKCHUH,
YCKOpEHHUE, MepeMelIeHue, MyTh, YIJI0Bas CKOPOCTh, CHJIa TPEHHs, CHJIa YIPYTOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOTO TaJICHHs, BEC TeJa, UMITYJbC Tela, UMITYJIbC
CHJIBI, MEXaHUYECKasi padoTa ¥ MOIIHOCTh, MMOTCHIIUAILHAS SHEPTHS TeNa, MOIHITOTO
HaJI IOBEPXHOCTHIO 3eMJIH, MMOTCHIIUAIILHASI DHEPTUS CKATOU TPYKUHBI, KHHETHUECKAs
DHEPTHUs, TOJHAs MEXaHWYecKas HHEeprus, MepuoJ] W 4YacToTa KoJeOaHWH, IUIHHA
BOJIHBI, TPOMKOCTh 3BYyKa M BBICOTA TOHA, CKOPOCThH CBETa, MOKA3aTeNb MPETOMIICHUS
Cpefibl), MPH ONKCAHWH TMPABHILHO TPAKTOBaTh (DU3MYECCKHI CMBICT HCIOIb3yEeMBIX
BCJIMYMH, OOO3HAYCHUS M CIUHUIBI (DU3MYCCKHX BEIMYWH, HAXOIUTh (HOPMYIIbI,
CBSI3BIBAIOIME JAHHYIO (U3MYECKYIO BEIMYMHY C APYTUMH BEIWYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIMYNH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3MUECKUE SIBICHUS M MPOIECCHI, UCIOIB3Ys 3aKOH
COXpPaHEHHsI SHEPTUH, 3aKOH BCEMHUPHOTO TATOTECHUS, NPUHIHUII CYIEPIO3UIMH CHUJ,
NPUHIUI OTHOCUTENBHOCTHU [ anmiesi, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHS UMITYJIbCA,
3aKOHBl OTP@KEHUS M TMPEJIOMJICHHUS CBEeTa, 3aKOHbl COXPaHEHHs 3apsAA0BOr0 MU
MaccoBOTO 4YHCEN TPpH SACPHBIX peaKIusX, IMPU OTOM JIaBaTh CIIOBECHYIO
(bopMyITHPOBKY 3aKOHA M 3aIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHUE,

OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA TeN, B TOM YHCIE M B KOHTEKCTE
CUTyalluid  TPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  NPUYHMHHO--
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX I1aroB ¢ OMOpPOil Ha 2—
3 u3yuyeHHBIX CBOIcTBa (U3MYECKUX SBICHHHM, (U3NUYECKUX 3aKOHOB MIIH
3aKOHOMEPHOCTEN;

pewath pacy€THble 3aa4n (OMUPAIOIIMECs Ha CUCTEMY U3 2—3 ypaBHEHHUH), UCTIOIb3Ys
3aKOHBI W (POPMYIIBI, CBSI3bIBAafONINE (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHaHM3a
yCIOBMS 3a/laud 3aluChiBaTh KpaTKoe YCJIOBHE, BBIABIATH HENOCTAIOIIME WIH
U30BITOYHBIE JTaHHBIE, BHIOWPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE AJIS pPEIICHus,
OPOBOJIUTH PACUYEThl M  OLIEHHWBAaTh PEATUCTUYHOCTH TOJTYYEHHOTO 3HAUYEHUS
(U3UYECKON BETMYUHBL;

pacrio3HaBaTh TNPOOJIEMBbI, KOTOpPHIE MOXXHO pEUIMTh MPH MOMOIIM (HU3HUYECKHX
METO/IOB,  HCIIONB3ys  ONHCAaHHE  HWCCICAOBAaHMS,  BBIIENATH  IPOBEPSEMOE
IpPENONI0KEeHNE, OICHWBAaTh IPABWIBHOCTh TOpPSJIKAa MPOBEAECHUS MCCIEIOBAHUS,
JieNaTh BBIBOJIbI, HHTEPIPETUPOBATh PE3YIbTAThl HAOIIOCHUN U OMBITOB;

IPOBOJUTH OMNBITHI MO HAOIIOJCHNUIO (PU3MUECKUX SBICHUN WM (PU3NYECKHX CBOMCTB
Tel (M3ydeHue BTOpOro 3akoHa Hpl0TOHa, 3aKOHA COXpaHEHMs YHEPTUH, 3aBUCUMOCTh
nepuo/ia KojebaHuil MPYKMHHOTO MassTHUKA OT MAacChl Tpy3a U KECTKOCTHU TPYKUHBI U
HE3aBUCHMOCTH OT aMIUTUTYbI MAJIBIX KOJIEOaHHH, TPSIMOJIMHEHHOE pacipOCTpaHEeHHE



CBETa, DPa3JIo’KeHHE OeJIoro CBeTa B CHEKTP, H3y4€HHE CBOICTB M300pakeHUs B
IUIOCKOM 3€pKajle M CBOMCTB HU300pakKeHHsI MpeaMmera B coOuparoliel JIMH3e,
HaOJIOICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB H3IYYEHHUsS): CaMOCTOSTEIHHO
coOMpaTh YCTaHOBKY U3 N30BITOYHOIO HAOOpa 000PYL0BaHMsI, ONIUCHIBATH X0/ ONbITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBObI;

IPOBOJIUTH IPU HEOOXOAMMOCTH CEPUI0 NPSAMBIX W3MEPEHUH, OIpeness cpelrHee
3HaYCHHE H3MepseMOl BeNWYMHBI ((POKYCHOE pacCTOSHHE COOUPAIOUICH JIMH3HI),
000CHOBBIBAThH BBIOOP CIIOC00a M3MepeHus (M3MEPUTEITHLHOTO MPUO0Pa);

IPOBOJUTH HCCIICAOBAHUE 3aBUCUMOCTEH (DU3MYECKHX BEIMYMH C HCHOJIH30BAHUEM
OpSAMBIX M3MEPEHHUH (3aBUCUMOCTh IyTH OT BPEMEHH IMPU PaBHOYCKOPECHHOM
JBIDKEHUM 0€3 HadalbHOM CKOpOCTH, Hepuoja KoledaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHbl HUTH, 3aBUCUMOCTH YIjla OTPaXKEHHUS CBETa OT YIJa MaJeHus U
yIiia MpeoMIICHHs OT yIJia MajJeHus): TUIAHUPOBATh MCCIIEOBAHUE, CAMOCTOSTEIHLHO
coOMpaTh YCTaHOBKY, (UKCHPOBATh pe3yiabTaThl IOJYYEHHOHW 3aBHCUMOCTH
(Gu3nUecKux BEIWYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI IO PE3ysbTaTaM
UCCIIE/I0BaHMS;

IPOBOJIUTh KOCBEHHBbIE HU3MEpEeHUs (GU3NYECKUX BEJIMYMH (CpeiHss CKOpOCTh U
YCKOpEHHUE Tejla IPU PaBHOYCKOPEHHOM JIBUXKEHUH, YCKOPEHHE CBOOOAHOIO MaJeHHUS,
KECTKOCTh TPYKUHBI, KOOPPHUIMEHT TPEHHsI CKOJBKEHUS, MEXaHH4YecKass padora u
MOIITHOCTh, YacTOTa M TMEpPHOA KOJeOaHWH MaTeMaTHYeCKOTO W MPYKUHHOTO
MasTHUKOB, ONTHYECKass CWiIa COOMparomled JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBaTh W3MEPEHUs, COOMpAaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATH
U3MEpEHUs, CIeays MPEeAIOKEHHON MHCTPYKIMH, BBIYHCIATh 3HAYCHHUE BETUYHUHBI U
AQHAJTM3UPOBATh TOJIyYCHHBIE pE3yJdbTaThl C Y4ETOM 3aJaHHOHW TOTPEHIHOCTH
U3MEPEHU;

coOnrofarh TMpaBuia TEXHUKUM O€30MacHOCTH TIpu pabore ¢ J1ab0paTOpHBIM
o0opynoBaHuEM;

pa3nuyaTth OCHOBHBIE TPWU3HAKW M3YYEHHBIX (DU3MYECKHX MOJENeH: MaTepuanbHas
TOYKa, aOCONIOTHO TBEPJAOE TEJIO, TOUYEUHBI MCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
TUTaHETapHAast MOJIENb aTOMA, HYKJIOHHASI MOJIENIb aTOMHOTO SIApa;

XapakTepu3oBaTh MPUHLUIBI JEHCTBHS H3YYEHHBIX MPHOOPOB U TEXHUUYECKUX
YCTPOKMCTB C ONMOPOH HA UX OMHCAHUS (B TOM YHCIIE: CIUJIOMETD, TATUNKU TTOJIOKESHHS,
pacCTOSIHAS U YCKOPEHHSI, paKeTa, 9X0JI0T, OUYKH, IEPUCKOTI, (OTOAMNIapaT, ONTHIECKHIE
CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), uCHonb3ys 3HaHUA O
CBOMCTBaX (PM3NYECKUX SIBIICHUH 1 HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMaTHUHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENIBHBIX NPUOOPOB U TEXHOJIOTHYECKUX IMPOLECCOB NMPH PEHIEHUH y4yeOHO--
NPaKTUYECKUX 3ajad, ONTUYECKUE CXEMBI /ISl TTOCTPOCHHUS M300paKCHUH B IIOCKOM
3epKaJie ¥ cOOMparoIIe JTIH3e;

OPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMAIMIO O MpHUMEpax) NPaKTUYECKOTO
UCTIONIF30BaHUsT (PM3MUECKUX 3HAHUA B TIOBCEAHEBHOW KH3HH Ui OOECIIeYEeHUs
0€30MacCHOCTH TpH OOpalleHud C NpUOOpPaMU U TEXHUYECKUMH YCTpOICTBaMH,
COXpaHEHMsI 3JI0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYKarollleu cpese;

OCYILIECTBIISATh MOMCK HMHPOpManuu (uzndeckoro cojepxkanusi B HTepHere,
CaMOCTOSITENIbHO (OPMYJIHPYsT TTOMCKOBBIM 3allpoCc, HAXOMUTh IYTH OIPEIeICHUs



JIOCTOBEPHOCTH TOJY4YE€HHOW HMH(pOpMAlMM Ha OCHOBE HUMEIOIIMXCS 3HAaHUH H
JIOTIOJTHUTEIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh IIPU BBIIIOJIHEHUH y4eOHBIX 3aJJaHUH HAayYHO--TIONYJISPHYIO JIUTEPATYPy
($U3MUECKOTr0 Co/Aep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJeTh IMpUEMAaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOpPMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIC MMCbMEHHbBIE U YCTHBIE COOOLIEHHs HAa OCHOBE MH(pOpPMALUU
U3 HECKOJBbKUX MCTOYHUKOB (HU3UYECKOTO COAEPIKAHUs, IyOJIMYHO MPEICTaBIIATh
pe3ynbTaThl IPOSKTHOW WJIM HCCIIEI0BATEIbCKON NEATEIBHOCTH, IIPU 3TOM I'PaMOTHO
UCITIOJIb30BaTh HM3YYCHHBIM TMOHATUHHBINA ammapar M3y4yaeMmoro pasaena (U3uKd Hu
COIIPOBOXKJATh BBICTYIUIEHHWE IpE3eHTalued ¢ Y4éToM OCOOEHHOCTEH ayIuTOpHUu
CBEPCTHHUKOB



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KounuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0
u/n IpOrpaMMBbL Beero OHTPOJILHBIE paktuyeckue (uMQpoBbIe)
padoThI padoThI o0Opa3oBarTe/bHbIE
pecypchl
Pa3zjnen 1.®0u3uka u e€ poJib B NO3HAHUM OKPY:Kaiomero mupa (64.)
bubnnoreka IIOK
11 Pu3nka - Hayka o npupoxe 2 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
12 PH3HYCCKHC BETHHHbI 2 . https://m.edsoo0.ru/7f416194
. bubmuoreka [JOK
1.3 EcrecTBeHHOHay4HBIN METO/ MMO3HAHUS 2 1 https://m.eds00.ru/7f416194
Paznen 2.11epBoHayasnbHble CBeeHNUsI O CTPOEHUM BelecTBa (54.)
bu6mmoteka [IOK
2.1 Crpoerne semectsa 1 https://m.edsoo.ru/7f416194
29 JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHIL 5 1 bubmuorexa [JOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
bu6mmoteka [IOK
2.3 ArperatHble COCTOSIHHS BEIIECTBA 2 https://m.eds00.ru/7f416194
Paznen 3./IBukenue u B3aumoeiicreue e (214.)
but6mmoreka [IOK
31 MexaHHIECKOE ABIKCHHC 3 https://m.edso0.ru/7f416194
bu6nuoreka [IOK
3.2 HMrepuus, macca, moTHoCTH 4 1 https://m.edsoo.ru/7f416194
3.3 Cumna. Bunesr cun 14 1 2 bubmorexa LIOK

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

Pasnen 4./laBjieHue TBEPABIX TeJ, JKHAKOCTeH 1 ra3oB (21 4.)

4.1 Nasnenue. [lepenaua naBiaeHust TBEPABIMU 3

but6mmoreka [IOK



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

TCI1aMU, XKUAKOCTAMHU U ra3aMu

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

bu6nmmoreka [IOK
4.2 Jlaserie s kocTH > https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
4.3 AmnmocepHoe aBieHme 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE v 1 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Paznen 5.Pabora u MougHocTh. JHeprus (124.)
bubmnoreka IIOK
>1 Pabora u montsocTs 3 . https://m.edsoo.ru/7f416194
bubmuorexa [JOK
5.2 Hpocteie mexarusMb! > 1 https://m.edsoo0.ru/7f416194
bu6nuoreka [IOK
53 Mexaieckas sHepris 4 . . https://m.edsoo.ru/7f416194
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 3 12
8 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3jeioB U TeM
Ne n/m Kourpoabubie  IIpakruueckue (uupposbie)
MPOrpaMMbl Bcero
padoTbl padoThbI o0pa3oBaTe/bHbIE
pecypchl
Paznen 1.TermioBble siBaeHus (28)
bu6mmorexa [IOK
11 C 7 7
TPOCHHE H GROHCTEA BEMIECTRA https://m.edsoo.ru/7f4181ce
1.2 TennoBsie porecchl 21 1 5 bubmmorexa [JOK

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



https://m.edsoo.ru/7f416194
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Pazjen 2.9JieKkTpuYecKHe H MArHUTHBIE siBJieHus (37)

DneKTpuuecKue 3apsabl. 3apsHDKEHHBIE Tela bubmmorexa [IOK
2.1 . 7 1
U MX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 IToCTOSIHHBIN STEKTPUUECKUNA TOK 20 1 7 h'E/tIp;I:I;I/(r)TT].eeIEjaS(IJ_E).ru /754181 ce
bubmuoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABTICHILT https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
24 4
IICKTPOMATHHTHAS HHAYKLUHS https://m.edsoo.ru/7f4181ce
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
9 KJIACC
KounuectBo yacos DJIEeKTPOHHbIE
Ne ni/m Hauvenosare pasienos i rem Konrpoabsnbie IIpakrnueckne (uudposbie)
) NporpamMMbl Bcero p p p
padoTsI padoThbI o0pa3oBaTe/ibHbIE
pecypcsl
Paznen 1.Mexannueckue siBjaieHus (404.)
11 MexaHndecKkoe IBHKEHHE U CIIOCOOBI €T0 10 1 bu6mmorekxa [IOK
' OTIMCAHHUS https://m.edsoo.ru/7f41a4a6
. bubnmnoreka [JOK
1.2 Bsaumonerictaue e 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6mmorekxa [OK
13 3aKOHEI COXpaHeHHA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40

Paznen 2.MexaHuveckune KoJiedanus 1 BOJIHBI (15)



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK

21 Mexanmeckne konedanus ! 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2.2 MexaHnuueckre BOJIHBI. 3BYK 8 3 https://m.edso0.ru/7f41ada6
Uroro no pazneny 15
Pa3jen 3.2/ieKTpOMAarHuTHOE 10JI€ M JIEKTPOMATHUTHBIE BOJIHBI (64.)
31 DJIEKTPOMAarHuTHOE MOJIE U 6 5 bubnuoreka [JOK
' 3JIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Pasnen 4.CBeroBble siBjieHus (154.)
bubmuoreka [JOK
4.1 3aKOHBI pacCIIpOCTPAaHEHUS CBETA 6 2 https://m.edsoo.ru/7f41ada6
bu6mmoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHE IPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenue 6e10ro cBeTa B CEKTP 3 2 https://m.edso0.ru/7f41ada6
Pasnen S.KBantoBble siBiienus (174.)
bu6mmoreka [IOK
51 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edso0.ru/7f41ada6
bu6mmoreka [JOK
5.2 CTpoenue aTomHOro snpa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.3 SlnepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Paznen 6.11oBTOopuTeibH0-00001Ia0IIHIT MOAYIb (94.)
6.1 [ToBTOpeHue u 06001IeHNE COAepIKAHUS 9 5 bubnnoreka [JOK
' Kypca pusuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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