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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOTO OOIIero oOOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI U TpeOoBaHUM K pe3yabTaTaM OCBOCHHSA Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHuws W KoHIenmwmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHO-HAYYHONH TI'PaMOTHOCTH OOYYaroIIMXCS W OpraHu3aluio H3ydeHus (U3MKH Ha
NeSITeIbHOCTHON OcHOBe. B mporpamMme mo (u3MKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmuzanuu TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBSA3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHMUs.
[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAciicHne y4eOHOro mMaTepualia Io rojam
o0ydeHust (1Mo Kjiaccam), MpeajgaraeT TPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHsI MPEAMETHOTO COJEpKaHus U y4€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaromMXcs.
[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
Ou3MKa SBISIETCS CUCTEMOOOPA3YIOLIUM JJIsi €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJIbKY (pU3HuUecKue 3aKOHBI JISKAT B OCHOBE NPOLIECCOB U SIBIECHUH, U3ydaeMbIX XUMHEH,
Ouonorueil, actpoHoMueil U usnueckoi reorpadueid, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MUpa, MperocTaBiseT HauOojee sCHble O00pas3lbl MPUMEHEHHs HAaydHOIO0 MeEToja
MO3HAHUs, TO €CTh CII0C00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MUDE.
OpHa M3 IIaBHBIX 337a4 (U3MUECKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPAaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3uku Ha 0a30BOM YpOBHE IMPEAINONAraeT OBJaJ€HUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAyUYHYI0 TPaMOTHOCTb:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;
® HHTEPHPETUPOBATH JaHHBIE U MCIOJIb30BaTh HAy4yHbIE J0KA3aTeNbCTBA IJIf
MOJTyYEHUs BBIBOJIOB.
[lenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETCHbI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepaiuu, pealu3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaMMBI,
yTBepxkI€HHONW pemenneM Kosmermn MunncreperBa npocsemenus Poccuiickont ®enepanun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henun nzyvyenus pU3NKH:
e [puoOpeTeHHe HHTEpeca U CTpEeMIICHHS OOy4arolMXCs K HayYHOMY HW3YYEHHIO
MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE TMPEJCTABICHHA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3y4EeHUs OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;



e (opMupoBaHHE MPEICTABICHUNA O POIU (PU3UKHU JUISI PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

® Dpa3BUTHE INPEACTABICHUNH O BO3MOXKHBIX cdepax Oyaymed npodeccnoHaIbHON
NeSITeIbHOCTH, CBSI3aHHOM ¢ (PM3MKOH, MOATrOTOBKA K JajbHENHIIEMy O0yYEHHIO B 3TOM
HarpaBJICHUH.

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

o0pa3oBaHus 00ecreurnBaeTCs PEIICHUEM CIICAYIOLINX 3a4a4:

e [puoOpeTeHue 3HAHWKA O JUCKPETHOM CTPOEHUHM BEIIECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, AIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

e [puoOpeTeHWe yMEHUH ONUChIBaTh U  OOBICHATH (PU3MUECKUE SBICHUS C
UCIIO0JIb30BAaHUEM I0JTyYEHHbBIX 3HAHUIA;

® OCBOGHHME METOJIOB DELICHHUsS NPOCTEHIINX pacu€THBIX 334ad C HCIHOJIb30BAHUEM
bu3nUecKux MojesIel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

e Dpa3BUTHE YMEHMH HaONIOJaThb NPUPOAHBIE SBJICHUS W  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTAIbHBIE HCCIIEAOBAaHUS C MCIIOJIb30BaHHEM
U3MEPUTEIBHBIX PHOOPOB;

e OcBOEHHE MPUEMOB PabOTHI ¢ MH(popManueid (GpU3MUECKOro CcoAep)KaHus, BKIKOYas
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3UKH, aHAIU3 M KPUTUYECKOE
OlLIEHUBaHHE HHPOPMALIUY;

® 3HAKOMCTBO €O cepamu npodhecCHOHATBHON AEATEIHHOCTH, CBA3AHHBIMU C (DU3UKOH,
U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha IOCTHXEHUAX (PU3MUECKON HAYKH.

Ha u3yuenue ¢usuku (6a30Bblii ypoBEHb) Ha YPOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHMS
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 HEJIENI0).

[Tpennaraemslii B mporpamme o (Gpu3sMke nepeueHsb J1abopaTopHbIX paboOT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapaKkTep, y4uTellb JejaeT BbIOOp NMPOBENEHMS J1a0OpaTOpHBIX padboT U
OTIBITOB C YUETOM MHIUBUYaTbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIUCKA SKCIIEPUMEHTAIbHBIX
3a/laHui, IpeJlaraéMbIX B paMKax OCHOBHOI'O FOCY/IapCTBEHHOTO SK3aMeHa 1o (U3HKeE.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIC, IJIEKTPUUECKHE, MATHUTHBIEC, CBETOBbIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbBL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
[TorpemHocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢usuka m apyrue ecrecTBEHHbIE HAyKH HM3y4yaloT Hpupony. EcTecTBeHHO-Hay4HbIN
METOJI TMO3HAHUs: HaOII0JIEHHe, IOCTAaHOBKA HAYYHOTO BOIIPOCA, BBIJIBIXKCHHE THUIIOTE3,
OKCIIEPUMEHT 110 TMPOBEPKE THIMOTE3, OOBsSCHEHHWE HalIogaeMoro sBieHus. OnucaHue
bu3NYECKUX SIBICHUHN C TIOMOIIBIO MOJETEH.

Hemoncmpayuu.

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

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

puoOpOM.

Jlabopamopnwvie pabomot u onvimel.

1. OmnpeneneHue NEHBI NSICHUS KA H3MEPHUTEIHLHOTO MPHOOpA.

N3mepenne paccTOsTHU.

3. UMsmepenue o0bEMa KUIKOCTH U TBEPJIOTO TENA.
4. OmnpeneneHue pa3MepoB MaJIbIX TEI.
5. H3smepeHue TtemmepaTypbl IIpU IIOMOIIM >KMIKOCTHOIO TEPMOMETpa M JaTyuKa

TEeMIEPaTypPHI.
6. IIpoBeneHne ucCIIeIOBaHHUS IO TPOBEPKE THIIOTE3bI: JATBHOCTh MOJIETA INAPHKA,
MyIEHHOTO TOPU30HTAIEHO, TEM OOJIbIIIe, YeM OOJIBIIIEC BRICOTA ITyCKa.

Pasnen 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHUH BelleCTBA.

CtpoeHue BelIeCcTBA: aTOMbl W MOJEKYNbl, UX pa3Mepbl. OMBITH, JOKAa3bIBAIOIINE
JIMCKPETHOE CTPOEHUE BEIIECTBA.

JlBmkenne dacTui] BemectBa. CBSI3b CKOPOCTH JBMKCHHS YaCTHI[ C TEMIICPATypOM.
bpoynoBckoe nBuxenue, auddys3us. BzanMonmelicTBHe dYacTHI[ BEIIECTBA: MPUTSIKEHHE U
OTTaJKHUBaHUE.

ArperaTHple COCTOSIHHS ~BEIIECTBA: CTPOCHHWE Ta30B, JKHJIKOCTEH ©  TBEPMBIX
(KpHCTAUTMYECKUX) Tel. B3anMOCBSA3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M UX aTOMHO-MOJICKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHBIX COCTOSIHUUN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue muddy3un.

3. HaGnmronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSHDKEHUEM WU OTTATKMBAHUEM YaCTHI]

BEIIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OrmenHka quameTpa aToMa METOAO0M PSIOB (C UCIOIB30BaHueM GoTorpaduii).

2. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIT IO OOHAPYKEHUIO ACUCTBHSI CUI MOJICKYJISIPHOTO MTPUTSKEHUS.

Pa3znen 3. /IBuskeHue U B3aUMOeiiCTBHE TeJl.



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

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBue Tell KAk NpPUYMHA W3MEHEHUSs
CKOpPOCTH JBM)KEHHs Tel. Macca kak Mepa umHepTHoctH Tena. IlnotHocts BemectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Tten. Cuna ynpyroctd M 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHHe TAroTeHus W cuiia Tsokectu. 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.

Hemoncmpayuu.

1. HabmroeHue MeXaHU4eCcKOro JBUKCHHS Tea.

2. H3mepeHue CKOPOCTH NPSIMOJIUHEUHOIO JBUKEHUS.

3. HalGmroneHue siBneHUS UHEPLIUU.

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

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopnusie pabomot u onvimeol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO MABIKEHUS (LIapUKa B KHUAKOCTH, MOJEIH
IIEKTPUIECKOTO aBTOMOOWJIS M TaK Jjayee).

2. Ompenenenue cpeaHeld CKOPOCTH CKOJIBKEHHS Opycka WM IMIapuKa 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.

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

Hasnenue. CriocoObl yMEHBIIIEHUS U YBEJIMUEHUS J1aBlieHus. [{aBneHue raza. 3aBUCUMOCTh
JaBJieHUs Ta3a oT 00bEMa, Temrnepatypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuHbl. 3aBUCUMOCTDH AABICHUS KUAKOCTH OT
rnyounsl.  [mapocratuueckwii  mapamokc. CooOmaroruecss cocyabl.  ['mapaBimueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuuuHBI CyliecTBOBaHUS BO3IYIIHON
obonouku 3emmu. OmnbiTt Toppuyermnu. M3mepenue atmocdepHOro naBieHHs. 3aBUCHMOCTH
atMoc(epHOro MJaBieHHUS OT BBICOTHI HaJd YypoBHeM Mops. [Ipubopsl s wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Teno. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS ra3a OT TEMIIEPATypBhI.

Ilepenaya naBiaeHUs KUIKOCTHIO U ra30M.
Coo0maronyecs: CoCy/sbl.
I'mppaBauyeckuit mpecc.

v wnN e

[TposiBnenue neiicTBrUs aTMOC(HEPHOTO AABICHHS.



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

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITECHEHHOW KUJIKOCTH.

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

Jlabopamopuvie pabomsl u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOM B KHUIKOCTh
4acTH TeJa.

OnpeneneHre BBITAJKUBAIONICH CHIIbI, JEUCTBYIOIIEH Ha TEJO, MOrPYKEHHOE B
KUIKOCTD.

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

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CUJIbI, IEHCTBYIOIIECH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrpyKEHHOM B JKUKOCTh YAaCTH TeJla U OT INIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKH U ONpEIECIeHUE €€
Ipy30I10ABEMHOCTH.

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

[IpocTpie MexaHU3MBL: pblyar, OJIOK, HakJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus

pplyara.

[IpumeHenne npaBuiia paBHOBECHUS pbluara K OJOKY. «30J0TO€ MPaBUIIO» MEXAHHUKH.

KIIJI mpocTsix MexaHu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.
Mexannueckas sHeprud. KuHeTmdeckas W mnoTeHIuManbHas 3Heprus. lIpespamueHune
OJIHOTO BU/Ia MEXaHUUYECKON SHEPTUU B APYroil. 3aKOH COXpaHEHUs IHEPTHH B MEXAHHKE.

Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
1. Ompenenenue paOOThl CHJIBI TpPEHUs NpPU PaBHOMEPHOM JBIKEHMM Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenosaHue yClOBHI paBHOBECHS pblYara.
3. WMsmepenne KII/] HakKIOHHON MIOCKOCTH.
4. V3yueHue 3aKOHA COXPAaHEHUS MEXAHUYECKOW SHEPTHUH.
8 KUIACC

Pasnea 6. TemioBbie IBJICHUS.

OCHOBHBIC TOJIOXKCHUS MOJ'ICKYHHPHO“KHHCTH‘ICCKOIZ TCOPHUU CTPOCHU BCIICCTBA. Macca

U pasMm

Cppl aTOMOB U MOJICKYIIL. OHLITBI, MOATBCPIKAAIOIMIUC OCHOBHBIC TIOJIOKCHHUA

MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.
Mopenu TBEPIOTO, JKUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemiecTBa. Kpucrammnyaeckue u
amopdusie Tena. OObsICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPIBIX TNl HA OCHOBE MOJIOKEHUMA

MOJIEKYJISIPHO--KMHETUYeCKOM Teopuu. (CmaunmBaHuME M KalWULIPHBIE sIBIEHUS. TerioBoe
pacUIMpEeHHE U CXKaTHE.

Temnepatypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBIKEHUS YaCTHILI.
Bryrtpennsis  sHeprus. CrnocoObl HW3MEHEHHUsT BHYTPEHHEW SHEpPruM: Teruionepeaadya u
COBCPHICHUC paGOTBI. BI/II[LI TCILIoNCpCaayn: TCIJIOMPOBOJHOCTh, KOHBCKIWA, U3JTYUCHHC.



KommuectBo Temnorel. YaenapHas TEIUIOEMKOCTH BEIECTBA. 1€INIOOOMEH M TEILIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oamanca. [lnaBieHue M OTBEpJeBaHHUE KPUCTAUIMUYECKHUX
BEIIECTB. YAenbpHas Teryora ruaBieHus. [lapooOpa3zoBanue 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 asuratenet KIIJ[ TtermoBoro psuratens. TemioBbie
JIBUTATEJIM U 3aIUTA OKPYKAIOIIEH CpPebl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Habmonenue nuddysun.

HabGmronenue siBiieHU CMauyMBaHUS U KallWJUISIPHBIX SIBIICHUH.

HabGmronenue TeniaoBoro pacuimpeHus Tel.

N3menenune gaBieHus ra3za npu U3MEHEHUHN 00bEMa U HArPEeBAHWUU WJTU OXJIaXKICHUH.
[IpaBuna n3MepeHus TeMiepaTypsl.

Bunel Terionepenayu.

OxnaxJIeHrue MPU COBEPIIEHUU PabOTHI.

W Nk WNE

HarpeBanue mipu coBepiiieHuu padOThl BHEITHUMU CUJIaMH.
. CpaBHeHUE TEMI0EMKOCTEN Pa3INYHBIX BEIIECTB.
. Habnronenue xunenus.
. HabmroieHue mocTostHCTBa TeMIIEpaTyphl MPU TUIaBICHUH.
13. Mojenu TemIOBBIX ABUTaTeNei.
Jlabopamopuvie pabomol u onvimol.
1. OnbITeI O 0OHAPYKEHUIO JEHCTBUS CUII MOJICKYJIIPHOTO TIPUTSHKEHUSI.

[
= O

=
N

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 UKW OXJIAXKICHUA.
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6. IlpoBepka THMNOTE3bl JWHEWHOW 3aBUCUMOCTH [UJTMHBI CTOJOWKA JKHUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypsbl.
7. HaOmoneHne m3MeHEHHs BHYTPEHHEW SHEPrHM Tela B pe3yJsibTaTe TeIulonepenadd 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 npouecca UCIIapeHus.
12. Onpenenenre OTHOCUTENIBHOM BIaXKHOCTH BO3AYXa.
13. Onpenenenue yaenbHOM TEIUIOTHI IJIABJICHUS JIbJA.
Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.
Onexrpuzanus Ten. JlBa poja aJIEKTpUYECKUX 3apsioB. B3aumonelicTBue 3apsyKEHHBIX
ten. 3akoH KynoHa (3aBUCHMOCTb CHIIBI B3aMMOJEHCTBHS 3apsDKEHHBIX TN OT BEJIMYHMHBI
3aps70B U PACCTOSTHUSI MKy TEIaMH).



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

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTapHBIM 3iieKTpuueckuil 3apsin. CtpoeHue
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 3JIEKTPUUECKOrO TOKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTpeOUTENH IEKTPUUIECKOM SHEepruu B ObITy. KOopoTkoe 3amMbIKaHHe.

[locTostHHbIE MarHuThl. B3aumMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe mode.
MarunuTtHoe noJie 3eMJIM U €ro 3HaYeHHe JJIs1 KU3HHU Ha 3emiie. OnbIiT Dpcerena. MaronutHoe 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.

Hemoncmpayuu.

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

. DNEKTPUUECKUN TOK B KUJKOCTH.

. 'a30BBblii 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.

. MonenupoBaHre HEBO3MOXXHOCTH pa3/I€JIeHMs TOJIFOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX [10JIEH TOCTOSTHHBIX MAarHUTOB.

. OnbIT OpcTena.

N
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. MarauTHoe moJje TokKa. DJIeKTPOMAarHur.
. JleficTBue MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
. SHGKTpO,Z[BI/IFaTeJIB ITIOCTOSIHHOI'O TOKA.

N NN
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. I/ICCJ'IGI[OBaHI/Ie SABJICHHUA BHGKTpOMaFHHTHOﬁ WHAYKIIUH.

N
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. OnpiTel Dapanes.
. 3aBUCUMOCTb HalPaBJIEHUS MHAYKIMOHHOIO TOKA OT YCJIOBUI €ro BOSHUKHOBEHHUS.
. DIeKTporeHepaTop NOCTOSHHOTO TOKa.
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Jlabopamopnwvie padbomot u onvimol.

OnbITH IO HAOJIIOACHUIO STICKTPU3ALUH TEJI HHAYKIIUEH U TIPU COPUKOCHOBEHHH.

HccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO MOJIS HA IPOBOJIHUKU U AUDIIEKTPUKHU.

COopka 1 mpoBepKka padOoThI IEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJinpoBaHUe CUIIbI TOKA.

W3mepeHue u peryiupoBaHue HalpsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYLIETO YEPE3 PE3UCTOP, OT COPOTUBIICHHUS

pE3UCTOpa U HAIIPSHKEHUS HA PE3UCTOPE.

7. OmnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTh  3JEKTPHUUYECKOrO  CONPOTHUBIICHUS
MPOBOJAHMKA OT €r0 JIJIMHBI, TUIOIIAIU MOMEPEYHOr0 CEYSHHs U MaTepHana.

8. IlpoBepka mpaBuia CIOKEHHUS HANPSDKEHUN NPU MOCIEAOBATEIHLHOM COEIMHEHUU
JIBYX PE3UCTOPOB.

9. IlpoBepka npaBuiia Juisl CUJIbI TOKA NP NapajuIeIbHOM COEIMHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI ANEKTPUIECKOTO TOKA, UYILErO Yepe3 Pe3UCTOP.

11. OnpeneneHne MOIHOCTH 3JIEKTPUUECKOTO TOKA, BBIAEISIEMOM Ha pE3UCTOpE.

12. UccnenoBaHue 3aBUCUMOCTH CHUJIBI TOKA, UAYIIETO Yepe3 JaMIOYKy, OT HaIlpsHKCHUS
Ha HEu.

13. Onpenenenue KIIJ] narpeBaTens.

14. UccnenoBaHre MarHUTHOT'O B3aUMOJEMCTBUSI TIOCTOSIHHBIX MAarHUTOB.

15. 3yyeHre MAarHuTHOTO TIOJISI TOCTOSHHBIX MAarHUTOB NpU UX OOBEAMHEHUU H
pa3JelIeHUN.

ok wnNRE

16. MccnenoBanue AeMCTBUSA IIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. OnbIThI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTh CHJIbI B3aUMO/IEUCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.

18. M3y4eHue AeCTBHUSI MArHUTHOTO 0JI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 nu3ydeHue paboThl 3J1€KTPOIBUTATENS.

20. N3mepenne KI1/] anexTpoaBurareabHON YCTAaHOBKH.

21. OnbITHl 10 HMCCIEOBAHUIO SIBJICHMSI DJIEKTPOMArHUTHOM WHAYKLHHU: HCCIEI0OBaHUE
W3MEHEHUH 3HAYEHUs U HAIIpaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBwxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCHTEIHHOCTH
MEXaHWYECKOTO JBHKEHMs. PaBHOMepHOe mpsMoiuHEHHoe ABwxkeHue. HepaBHomepHOe
npsIMOJIMHENHOE ABM>KeHHE. CpenHsss U MIHOBEHHAs CKOpPOCTh Tella IPH HEPABHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHOyckopeHHOE nmpsiMonuHeiHoe aBrkenne. CBoOoHoe mageHne. OmbIThI
[Nanunes.

PaBHOMepHOe nBMXKEHHE MO OKpyXHOCTU. [lepuoa m yacrora oOpamienus. Jlunelinas u
YIJI0Basi CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

ITepsoiii 3akoH HeroTona. Bropoii 3akon Hetorona. Tpetuii 3akoH Herorona. [lpuHumn
CYINIEPIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CUJIa TPEHHUS CKOJIBKEHUS, CHJIa TPEHHUS
MIOKOSI, IPYTHUE BUBI TPEHHUS.



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

PaBHOBecue marepuaabHOM TOUKH. AGCONIOTHO TBEPAOE Teno. PaBHOBecue TBEPOro Tena
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsxecTH.

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

Mexanunueckass pabota U MOIIHOCTb. PaboTa cui TspKecTH, ynpyroct, TpeHus. Cs3b

OHCPIuun

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

IToTrenumanpHas 3HEprus ckaroi npyxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaGmoneHne MeXaHn4ecKoro JIBUXEHUs Tella 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 NPSAMOJIMHEWHOTO IBHIKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaGmoneHue nBUKEHMS Tella 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMYECKUX SIBJICHHUM, IPOUCXOIALINX B cucTeMe oTcuéTa «Tenexka»
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH’)KEHUU OTHOCUTEIBbHO KaOuHeTa PU3UKH.
3aBUCHUMOCTh YCKOPEHHMSI TeJla OT MaccChl Tela U IEUCTBYIOIIEH HAa HETO CUJIBL.

8. HaOmoneHune paBeHCTBA CHJI IPU B3aUMOJICHCTBUU TeJl.

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 UMITyJbca pH adCOJIFOTHO YIIPYIOM B3aUMOJIEHCTBUH.

14. HaGmroieHNe peakTUBHOTO JIBH)KEHUSI.

15. CoxpaHeHHe MEXaHUYeCKOM SHEPIUU pU CBOOOJHOM A ICHUH.

16. CoxpaHeHue MEXaHUYECKOW SHEPTUH NPU JABHKEHUU TeJla MO IeUCTBUEM IPYKUHBI.

Jlabopamopnwvie padbomot u onvimul.

1. KoHcTpynpoBaHMe TpakTa M1 pasTOHA W JAJbHEHIIEr0 PaBHOMEPHOTO JABUKECHUS
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 IyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUXKEHUU Oe3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka THMOTE3BI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHHM 0€3 HadaJIbHOU
CKOPOCTM IIyTH OTHOCATCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIHE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

6. HccnenoBaHue 3aBUCHMOCTH CHUJIBI TPEHHS CKOJIBKEHUS OT CHJIBI HOPMaJbHOIO
JIaBJICHMSL.

7. Omnpenenenue kodhpuimeHTa TPEHUS CKOTBKCHHS.

8. Omnpenenenue XECTKOCTH MPYKUHBI.



9.

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

10. Onpenenenne pabOTBI CUJIBI YIIPYTOCTH TPU MOIBEME Tpy3a C HCIOJIH30BAHHEM

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

11. M3y4yeHne 3aKOHA COXPAHEHUsI SHEPTUU.

Pa3nesn 9. Mexanndeckue Koj1e0aHUS M BOJIHBI.

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. [IpogonpHbIe U onepeyHbie BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTH
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

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

Hemoncmpayuu.
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Habmonenune xonebanuil Te Mo 1€HCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HaGumoneHne BEIHYKACHHBIX KOJICOaHUI M Pe30HaHCa.

PacripocTpaneHue IpoJOIbHBIX U MIOTIEPEYHBIX BOJIH (Ha MOJIEINN).
HaGumtoieHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1.
2.
3.

7.

Omnpenenenye 4acToThl U Meproia KojaeOaHui MaTeMaTHYecKoro MasTHUKA.
OnpezneneHye 4acTOThl U MepHoJa KoleOaHUH NPy>KUHHOTO MasTHUKA.

HccnenoBanue 3aBHCHMOCTU IEpHOJA KOJeOaHWH TMOJABEUIEHHOTO K HUTH Ipy3a OT
JUIMHBI HUTH.

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

[TpoBepka HE3aBUCHUMOCTH Iepuoja KojeOaHuil rpys3a, MOJABELUIEHHOTO K HUTH, OT
Macchl Ipy3a.

OneIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb MepHofa KojeOaHUM MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE ToJie. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaya 351eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHuE 3JI€KTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBsI3H.

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

1.
2.

CBolIICTBA 2JIEKTPOMAarHUTHBIX BOJIH.
BonHOBBIE CBOMCTBaA CBETA.

Jlabopamopnwvie padbomot u onvimel.

1.

N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO TenedoHa.

Pasznea 11. CBeToBLI€e IBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cpeta. [IpsAMosiMHEiHOE pacnpoCTpaHEHUE CBETA.
3atmenus CosHia u JIynel. Otpaxenue cBeta. [1mockoe 3epkaiio. 3aKOH OTpakKeHHUsI CBETA.



[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTPAKEHUE CBETA.
Hcnonp3oBaHue MOJIHOTO BHYTPCHHCET'O OTPAKCHUA B OITUYCCKUX CBETOBOJAAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oroamnmapara, MUKPOCKONA U
Teneckona. ['a3 kak ontuyeckas cucreMa. biim3opykocTs U JATbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaIbHBIX IBETOB.
Hucniepcus ceera.

Hemoncmpayuu.
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[IpsiMonnHEITHOE pacpOCTpaHEHUE CBETA.

OtpaxxeHue cBeTa.

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

OnrTruyeckuii CBETOBO/I.

Xox nydeil B cobuparolieii 1uH3e.

Xop J1ydeil B paccenBarolel JIMH3E.

[Toyuenue n300pakeHUl ¢ TOMOIIBIO JINH3.

[Tpuntun neiictBus doroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mopens riasa.

11. Pa3nosxenue 6enoro cBeTa B CHEKTP.

12. [Tomryuenue 6em10ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimel.

1.
2.
3.

No vk

Hccnenosanne 3aBUCHMOCTH yIJla OTPaKEHHs CBETOBOT'O Jy4a OT yIja MaJeHHs.
N3y4yeHnne xapakTepuCTHK N300pa)KeHUs IIpeMETa B INIOCKOM 3€pKalle.
Hccnenosanne 3aBUCUMOCTH yIUIa NPEJIOMIIEHHS CBETOBOTO JIyda OT yIJla IaJeHUs Ha
TPaHUIIE «BO3LYX—CTEKIION.

[Monyuenue n300pakeHHU C IOMOLIBIO COOMPAIOIIEH JTUH3BL.

Omnpenenenye GOKyCHOrO PaCCTOSIHUS U ONTHUECKOMN CUJIBI COOMPAIOLIEH JINH3BL.
OmBITHI IO PA3I0KEHUIO OEJIOr0 CBETA B CIIEKTP.

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

Pa3znen 12. KBanToBble siBJIeHHUS.

Omnswitel Pesepdopaa u mnanerapuas mojens atoma. Moaens atoma bopa. Ucnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PamnoaktuBHOCTh. Anbda-, O6eta- um ramma-usnydeHus. CTpoeHHWE aTOMHOTO sjpa.
Hyknonnas mopens aromuoro sapa. W3orombsl. PannoaktuBHble mnpeBpauieHus. Ilepuon
noJtypacnaaa aTOMHBIX siJIep.

SnepHble peakiuy. 3aKOHbI COXPaHEHMsI 3apSAJ0BOIO U MAacCOBOIO YHMCET. DHEPIUsl CBA3U
aToMHBIX siaep. CBsi3b MacChl M SHepruu. Peakmuu cuHTe3a W AeneHus snep. VcTouHukn
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JleiicTBUA paAMOAKTUBHBIX U3IYYEHUN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

oukwNeE

CHexTpsl U3JIy4eHHS U TOTJIOLIEHUS.

CrieKTpbl pa3aMyYHbIX I'a30B.

CnexTp Boaopo/a.

Habmionenue Tpexo B kamepe Buibcona.

PaboTa cuérunka HOHM3HPYIONTUX U3TyUEeHUH.

Perucrparus nznydeHust pUPOJAHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. Habmro/ieHue CIUTONIHBIX U JIMHEHYATHIX CIIEKTPOB U3JIyUCHUSI.

2. HccnenoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YaCTHIBI [0 TOPMO3HOMY MyTH (IO

dboTorpadusim).

3. HMsmepenue pagnoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENBHO--0000IIAIOIIMKA  MOAYJIb TpPEAHA3HAYeH I CUCTeMaTH3allid |
0000111eHUSsT IPEAMETHOTO COJICPKAHUS U OTIBITA JIEATEILHOCTH, IPHOOPETEHHOTO MPH U3yYEHUHU
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMEHY IO
busuKe 11t 00yJaroIIMXCsl, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy w3ydyeHWHM JAHHOTO MOJYJIS PEATU3YIOTCS ¢ CHUCTEMATHU3HPYIOTCS — BHUIBI
NeSTeIbHOCTH, Ha OCHOBE KOTOPBIX 0OecneumBaeTcs JOCTIDKCHHE NPEAMETHBIX U
METaNpeMETHBIX IJIAHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (HOPMUPYETCS E€CTECTBEHHOHAYYHAas
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIAJICHUC YMEHUSMH OOBSICHATh (PUINUYCCKUE SBJIICHHS, IPUMCHSS IIOJTYYCHHBIC 3HAHUS,
pemaTh 3a/1a41, B TOM YHUCJIE KAaUeCTBEHHBIE U KCIIEPUMEHTAIbHBIE.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapaKTep AaHHOTO pa3zelia pealn3yeTcs 3a CuéT Toro,
4YTO 00yYaIOLIUECs BBIMOIHSIIOT 33/1aHUs, B KOTOPBIX UM MpeJiaraeTcs:

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

HCIIONIb30BaTh HAayYHbIE METOJbI MCCIEAOBaHUA (PU3NYECKUX SBICHHM, B TOM 4YHCTE IJIs
MIPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI HAMOOJIEe BaXKHBIX JIOCTIKEHUH COBPEMECHHBIX TEXHOJIOTHH,
HaIpUMep, TMPAKTUYECKOTO WCIOIB30BAHUS PA3TUYHBIX HCTOYHHUKOB DJHEPTUU HA OCHOBE
3aKOHA MPEBPALIEHUS U COXPAaHEHHSI BCEX U3BECTHBIX BUIOB SHEPTHUHU.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIlpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U MIPEAMETHBIX O6pa30BaTeJ'IBHBIX PE3YJIbTATOB.

B pesymbraTte wu3ydeHus (U3MKH Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS Y

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpUOTHYECKOr0 BOCITUTAHUS:

— IpOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHIMCKON (U3UYECKOM
HayKH;

— [EHHOCTHOE OTHOIIEHHE K TOCTHKEHUSM POCCUNCKUX YUEHBIX--(DU3HUKOB,

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

— TOTOBHOCTh K aKTHUBHOMY yYacCTHIO B 00CYKJI€HUU OOIIECTBEHHO 3HAYUMBIX M ATHUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTUKEHUH (PU3UKU;

— OCO3HAHHE BAKHOCTU MOPATbHO--3TUYECKHUX MIPUHIIUIIOB B JIEATEILHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

— BOCIIPHUSTHE ICTETHMUECKUX KauyecTB (PU3MUECKON HAyKW: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOTO MO3HAHMS:

— OCO3HaHHE LIEHHOCTU (DU3WYECKOW HAayKHM KaK MOIIHOTO MHCTPYMEHTA IMO3HAHUS MUpAa,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, Ba)KHEHIIIEH COCTABISIONIEH KyIbTYpPHI;

— pa3BUTHUE HAYYHOH JIF0O03HATENBHOCTH, HUHTEPECa K UCCIIEe0BATENbCKON AESITETbHOCTH;

5) popMupoBanus KyJbTYpPbl 310POBbS M IMOIUOHAJBHOI0 0JIArONOJYYHS:

— OCO3HaHME IIEHHOCTH 0e30macHOro obpasa KHU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM
MHUpE, BaXXHOCTH TMpaBWJI OE30MacHOro TMOBEACHHMS Ha TpaHCIOpTe, Ha JOporax, C
ANEKTPUYECKUM U TEIJIOBBIM 00OPYIOBAHUEM B JIOMAITHUX YCIOBHSIX;

— c(hopMHpPOBAHHOCTH HaBbIKa pediekcuu, MpU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO
e MpaBa y Jpyroro 4eioBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

— aKTUBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3a7ad (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHu3alyH, TOpOoJa, Kpas) TEXHOJOTHYECKOM U COIMAIbHOM HANpPaBICHHOCTH,
TpeOYIOMHMX B TOM YHCIIC U (PU3NIECKUX 3HAHUA,

— UHTEPEeC K MPAKTHISCKOMY H3YICHHIO TIPOPECCHii, CBI3aHHBIX ¢ (DH3UKOI;

7) 3K0JI0rM4eCKOr0 BOCIIMTAHMS:

— OpHCHTAalUs Ha TNPUMCHECHHWE (DH3WYECKUX 3HAHWHA IS PEIIeHUs 3agad B 00JIacTH
OKpYXKaroIlllel Cpeibl, TUIAHUPOBAHUS IMOCTYIKOB U OIICHKH WX BO3MOKHBIX ITOCIICICTBHMA
JUISl OKPY>KarOIEen CpeJibl;

— OCO3HAHHUE TJIO0ATBHOTO XapaKTepa YKOJIOTHIECKUX MPOOJIeM U MyTeH MX PEIICHHS;

8) aganTanuu K M3MEHSIOIIMMCS YCJIOBUSM CONMAIBLHOI M MPUPOTHON CpPeAbI:

— MOTpeOHOCTh BO B3aWMOJACWCTBUM TMPH BBINOJIHEHWH HCCIEIOBAHUM M TMPOEKTOB
(bu3nyecKoil HaNpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM APYTHUX;

— MOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AESITebHOCTD;

— moTpeOHOCTh B (DOPMHUPOBAHWHM HOBBIX 3HAHWH, B TOM 4YHCIEe (OPMYJIHPOBATH HJICH,
MIOHSITHS, TUTIOTE3bI O (PU3MYECKUX 00BEKTaX U SBJICHUSIX;



e — OCO3HaHHE JAe(HUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3HKH;

¢ — IUIAHHUPOBAHUC CBOCTO PA3BUTUS B HpI/IO6peTeHI/II/I HOBBIX (bHSPI‘IeCKI/IX 3HaHPII>i;

® — CTPCMIJICHUC aHAJIIM3UPOBATH U BBIABJIATH B3aUMOCBA3HU MIPUPOIHI, O6IJ.I€CTB3, 1 3KOHOMUKMU,

B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘-ICCKI/IX 3HaHI/II71;

e — OIICHKAa CBOMUX JCUCTBUH C YYETOM BIMSHHUS Ha OKPYKAIOIIYIO CpeIy, BO3MOXKHBIX
rJ100aMbHBIX TOCEICTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomierocss Oyayr chopMUPOBaHBI MeTampeAMeTHbIe pe3YJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHBIE YHHUBEpCaJbHblE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaIbHbIE yUeOHbIE NIEHCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIC yUCOHbIE 1EHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelicTBUS:

BBISIBJIATH M XapaKTEPU30BaTh CYIECTBEHHbBIE PU3HAKN O0OBEKTOB (SIBJICHHN);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMK, OCHOBAHUS ISl 0000IICHNUS
Y CPaBHCHHS;

BBISBIISATH 3aKOHOMEPHOCTH U NMPOTUBOPEUHS B paccCMaTpUBaeMbIX (paKkTax, TaHHBIX U
Ha6J'IIOI[CHI/I$[X, OTHOCAIINXCA K q)HSI/I‘IGCKI/IM SIBJICHUAM

BBISIBJISATh NIPUUMHHO--CJIEJICTBEHHbIE CBSI3U NPU HU3YYEHUH (PU3MUYECKUX SIBICHUH U
nmponeccoB, JAcjaTb BbIBOJAbI C HCIHOJbB30BAHUCM ACAYKTHUBHBIX W HWHAYKTUBHBIX
YMOSaKHIOquHﬁ, BBIABUT'aTh T'UIIOTE3bI O B3aNMOCBA3AX (1)I/IBI/I‘~ICCKI/IX BCJIMYHH,
CaMOCTOSITENIbHO ~ BBIOMpATh CHocod pemieHus ydeOHOW (u3nueckodl 3agauu
(cpaBHEHHE HECKOJBKMX BApHMAHTOB pEUICHHUs, BHIOOp Hamboyiee MOIXOMASIIETO C
y4€TOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBbIe ncciaenoBaTenLCKHeE AeliCTBUA.

HCIIOJIB30BAaTh BOIIPOCHI KaK HCCIIe0BaTEIbCKUM HHCTPYMCHT IIO3HAHUA,

MMpOBOAUTE IO CAMOCTOATCIBHO COCTAaBJICHHOMY ILIaHY  OIIBIT, HECJIOKHBIN
(I)H3H‘-ICCKHﬁ OKCIICPUMCHT, HeOO0JIbIII0e HUCCICIOBAaHUC (I)I/I3I/I‘-ICCKOF0 SABJICHUA,
OLICHUBAThL HAa MPUMCHUMOCTb U JOCTOBCPHOCTH I/IH(I)OpMaI_II/IIO, MOJIYYCHHYIO B XOJC
HCCJIICAOBAHUS UJIN SKCIICPUMCHTA,

CaMOCTOATCIIbHO (I)OpMyJ'IPIpOBaTB 0606H_ICHI/I$[ U BbBIBOJBI 110 PpC3yJibTaTaM
HpOBC,Z[éHHOFO Ha6J'IIOJICHI/ISI, OIIbITa, UCCIICIOBAHUI,

IMPOTrHO3UPOBATE BO3MOKHOC JanbHeHIee pPa3BUTHC (I)I/ISI/UICCKI/IX MponeccoB, a TakKKe
BBIIBUT'aTh NPCAIIOJIOXKCHUSA 00 ux Pa3BUTHHU B HOBBIX YCIIOBUAX U KOHTCKCTAX.

Pabora ¢ undopmaumeii:

NPUMEHSTh pa3jMYHble METOJbI, WHCTPYMEHTHI W 3allpoChl MPH TOHWCKE U OTOOpe
HH(OpPMAIUK WM TaHHBIX C YIETOM MPEUIOKEHHON yueOHOM Pu3nUecKor 3a/1auu;
aHATM3UPOBATh, CUCTEMATH3MUPOBATh M WHTEPIPETHPOBATH WHPOPMALUIO Pa3TUIHBIX
BUIOB ¥ (POPM TIPEICTABIICHHUS;



CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hOpMy TMpeAcTaBiIeHUs HH(OpManuu u
WUTIOCTPUPOBATh pElIaeMble 33/a4d HECIOXHBIMH CXEMaMHM, IHarpaMMaMH, HWHON
rpaduKoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

B Xo0Je OOCyXJIeHMs y4eOHOro MaTepuana, pe3ylbTaToB Ja0OpaTOpHBIX PabOT u
IPOEKTOB 33/1aBaTh BOIIPOCHI M0 CYLIECTBY 00CYKIa€MOM TEMBbI U BBICKA3bIBaTh UJIEH,
HalleJIeHHbBIE Ha PELICHUE 3aa4ul U MOIepKaHue 01aroKenaTeTbHOCTH OOIeHNS;
COIIOCTAaBJISITb CBOU CYXKACHUA C CYXIACHUAMU APYIruxX YYaCTHUKOB JuUaliora,
OOHApY>KMBATh PA3JIMUUE U CXOACTBO MO3UIIHIA;

BBIPpAXXaTb CBOXO TOYKY 3PCHUSA B YCTHBIX U IIMCbMCHHBIX TCKCTAX,

HY6J'II/I‘-IHO MMpEaACTaBJIATH PE3YIbTAThL BBIITOJIHEHHOI'O (1)I/I3I/I'~I€CKOI‘O OIIbITa
(9KCIIEpHMEHTA, HCCIICIOBAHUS, TPOCKTA);

INOHUMATb MW HCIIOJb30BAaTh IMPCHUMYLICCTBA KOMaHﬂHOﬁ u I/IH[II/IBHI[Y&JII)HOﬁ pa6OTI)I
IPU PEIICHUU KOHKPETHOH (hr3ndeckoil mpooIemsl;

MNpUHHUMAThL LCJIU COBMECTHOM ACATCIIbHOCTH, OPraHU30BbIBATH HeﬁCTBHﬂ no eé
JOCTHKCHUIO: PACIPENeNIATh PO, 00CYXKIaTh MPOIECCH U PE3yJIbTaThl COBMECTHOU
paboTbl, 0600IIaTh MHEHUST HECKOJIBKHUX JIFOJIEH;

BBINIOJIHATh CBOIO 4YacTh pabOThI, JOCTUTAs KAa4eCTBEHHOTO pe3yibTaTa MO CBOEMY
HaIlpaBJICHHUIO U KOOPJAUHHPYSI CBOU HeﬁCTBHﬂ C APpYTMMHU YWICHAMU KOMAaHbI;
OLICHMBAaTh KayeCTBO CBOEro BKJI3Ja B OOMMA MNPOXYKT IO KPUTEPHUSM,
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBHSI.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranusanus:

BBISIBJISATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYAIUSX, TPEOYIOIIMX Ui peILICHHs
(bu3nyecKuX 3HaAHMI;

OpPUEHTHPOBAThCSI B PaA3IMYHBIX MOAXO0JAX NPUHATHUSA pelIeHuil (MHIUBUAYaJIbHOE,
INPUHSITHE PELIEHUs B TPYIIIE, IPUHATHE PELICHUH IPyIIon);

CaMOCTOSITEJIFHO COCTAaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3aaud WM IUIaHa
UCCIICIOBAaHUS C Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHNN;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlieHUE.

CﬂMOKOHTpOJ’IL, IMOLMOHANbHBIA HHTELJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYallUH U MpeIaraTh IIaH €€ N3MEHEHNS,

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEJIOCTH)KEHHUS) pe3yJbTaToB JEATENbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIHHOCTh (B TOM YHCJIE€ B XOJ BHIMOJTHEHUS (PHU3HUECKOTO
UCCIICIOBAaHUST WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, H3MEHMBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OMIMOOK, BO3HUKIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUAM;

CTaBUTh ce€0s1 HA MECTO APYrOro YeJOBEKa B XOJE CIOPa WM JTUCKYCCUU HA HAyYHYIO
TE€MY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

NpU3HaBaTh CBOE MpaBO Ha OIIMOKY IpU pEUIeHHH (QHU3UYECKUX 3aJad WiId B
YTBEPKJICHUAX Ha HAYYHBIE TEMBI M TAKOE JK€ IIPAaBO APYIOro.



INPEJIMETHBIE PE3YJIBTATbBI

K konny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

UCIONIb30BaTh MOHATHS: (U3MYECKHEe W XUMHYECKHE SBJICHUS, HaOII0JCHHE,
9KCIIEPUMEHT, MOJENb, TUIIOTe3a, CIUHUIBI (PU3NUYECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperaTHbIC COCTOSHUS BelecTBa (TBEPIOE, KHUIKOE, razoo0pa3zHoe), MEXaHUYECKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NIPSIMOJIMHEMHOE),  TPaeKTOpHsi,
paBHOJICHCTBYOIIAs cuiia, nedopManus (ympyras, IUIacTUYecKas), HEBECOMOCTb,
COOOIAOIINECS COCYIBI;

pa3nuuath sBieHus (qudys3us, TEIIOBOE ABUKEHHE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JIBUKEHHE, HEPAaBHOMEPHOE NBIKEHUE, MHEPIUs, B3aHMMOJCICTBHE Tell, paBHOBECHE
TBEPABIX T C 3aKPEIUIEHHOW OChbIO BpalleHMs, Iepefada JAaBJICHUS TBEPIBIMU
TEJIaMU, KUAKOCTSIMH | ra3aMH, aTMOC(HEpHOE JaBJIeHUE, IJIAaBAaHUE Tell, TPEBPALICHUS
MEXaHMYECKOM HEPTUM) MO OMHUCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOsBICHNE W3YYCHHBIX (U3UYECKUX SBICHUN B OKPYXKAIOIIEM MHpE, B
TOM uucie (pU3nMYecKue SBICHUS B MPHUPOAE: MPUMEPHI ABIKEHUS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOAE, ACHCTBUE CUIBI TPEHMS B IPUPOJE U
TEXHHUKE, BJIHMSHHE aTMOC(EpPHOTO MAABJIEHUS HA XUBOM OpraHusM, IIaBaHUE pbIO,
pplYard B Teje YelOoBEeKa, MPU 3TOM IMEPEeBOIUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKUX SBICHHUIA,

OTKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3NUECKHe SBJICHUS, UCTIONb3Ys (PU3NUECKUe
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTh BEIECTBA, BPEMs, MYyThb, CKOPOCTb, CPEIHSA
CKOPOCTb, CHJIa YIPYrOCTH, CUJa TSDKECTH, BEC Tejla, CWia TPEHHs, JaBliEeHUE
(TBEpHoOro Tema, >KMIKOCTH, Tra3a), BBITAIKHBAIONIAs cHUlla, MeXaHU4eckas pabora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3(QUIMEHT MOJe3HOro AEeUCTBUS
MEXaHHU3MOB, KUHETUYECKasi W MOTEHIUaIbHAsl DHEPTUs), IpU OMHCAHUU TMPABUIBHO
TPaKTOBaTh PU3NYECKHUI CMBICI UCIIOJIb3YEMbIX BEIMYMH, UX 0003HAUEHUS U €TUHULIbI
bu3NYeCKuX BEIMYUH, HAXOAWUThb (OpPMynbl, CBA3BIBAIONIME JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JIPYTHUMH BEIWYMHAMH, CTPOUTH TpadUKU H3YYCHHBIX 3aBUCHUMOCTEH
(buU3HYECKUX BENYHH;

XapakTepu3oBaTh CBOMCTBAa Tel, (PU3MUECKUE SBJIEHUS U TPOLECCHl, HCIONb3Ys
MpaBuja CIOXKEHMs CUJl (BIOJIb OJTHOW TpsIMOiA), 3akoH ['yka, 3akoH [lackams, 3akoH
Apxumesna, TpaBUIO paBHOBecHsl pblyara (0OJ0Ka), «30JI0TOE€ TPABHIO» MEXaHUKH,
3aKOH COXpaHEHMsI MEXaHMYECKON JSHEepruu, IpH OTOM JaBaTb CJIOBECHYIO
(bopMyITHUPOBKY 3aKOHA U 3allMCHIBATH €M0 MATEMATHUYECKOE BBIPAKECHHUE;

OOBSICHATh (PU3UYECKUE SIBICHHS, MPOIECChl M CBOMCTBAa Tel, B TOM 4YHUCJIE U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa: BBISIBIATH MPUUUHHO-
-CIICJICTBCHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKMX IIAaroB ¢ OMOPOM Ha
1-2 wu3y4yeHHBIX CBOWCTBAa (U3MUECKUX SBJICHUN, (U3MUYECKUX 3aKOHA WJIH
3aKOHOMEPHOCTH;

pemarh pacu€THbIe 3aaud B 1—2 JCHCTBUA, WCHONB3Yysd 3aKOHBI M (HOPMYJIBI,
CBs3bIBAIONIME (DU3MYECKHE BEIWYMHBI: HA OCHOBE aHAlW3a YCJIOBHS 3a7adud
3aMKChIBaTh KPATKOE YCJIOBHE, MOJCTABIATH (DU3MUYECKUE BEIUYUHBI B (POPMYIBI U



MPOBOAMTH PAcu€Thl, HAXOIUTh CIPABOYHBIC NaHHBbIC, HEOOXOAMMBbIE AJISI PELICHUS
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJTYYEHHON (PU3NYECKON BETMUHHBI,
pacro3HaBaTh MpPOOJIEMbI, KOTOpPHIE MOXKHO PELIUTh MPU TMOMOIIU (PUIUUECKUX
METO/JOB, B OIIMCAaHUM HCCIICNOBAHUS BBIICIATH IPOBEPSIEMOE IIPEAIIOTIOKEHHE
(runotesy), pas3idyaTh U HWHTEPIPETHPOBATH MOJNYYEHHBIH pe3ylbTaT, HaXOIUTh
OIIMOKHU B XOJI€ OIBITA, JIeJaTh BHIBOJBI 110 €r0 pe3yibTaTaM;

MIPOBOAMTDH OMNBITHI MO HAONIONCHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Ten: (GopMynaHpoBaTh MpOBEpPSEMbIE MPEANONIOKEHHs, COOUpaTh YCTAaHOBKY W3
NPEIOKEHHOT0 000PYA0BaHUS, 3aIIUCHIBATH XO/1 OIBITAa M (POPMYITUPOBATH BHIBOIBL;
BBITNOJHATH NPSIMbIE U3MEPEHHs PACCTOSIHUSI, BPEMEHHU, MAcChl Teia, 00bEéMa, CUIIbl U
TEMIIEpaTypbl C HMCIOJIB30BAaHHEM AHAJIOTOBBIX U HMU(PPOBBIX MPUOOPOB, 3aIHMCHIBATH
MOKAa3aHUsl TPUOOPOB C YIETOM 33JaHHON aOCOIFOTHOHN MOTPENTHOCTH U3MEPCHHIA,
IPOBOJUTH MCCIICIOBAHUE 3aBUCHUMOCTH OJHOW (PM3UYECKON BEIMUYMHBI OT JPYroil C
HCIOJIb30BaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PABHOMEPHO JBUKYIIETOCS
TeJa OT BPEMEHU JBUKEHUS TeJa, CUJIbl TPEHUS CKOJIbKEHHUs OT Beca Tella, KaueCTBa
00pabOTKM TOBEPXHOCTEW Tel ¥ HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOMAIu
COIPUKOCHOBEHUS TEJI, CWIIBI YIIPYTOCTH OT YJIJIMHEHUs INPYKHUHBI, BBITAIKUBAIOIIECH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTHM Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH Tella, OT TJIyOWMHBI, HA KOTOPYIO MOTPYKEHO Teo,
YCIIOBHU TIJIaBaHUS TN, YCIOBHM pPAaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4e€OHOTO HCCJEOBaHUS, COOMpaTh YCTAaHOBKY M  BBINOJHSATH
U3MEpEeHUs, cleaysl MPeIoKEHHOMY IJIaHy, (PUKCHpPOBAaTh PEe3yJIbTaThl MOJYYEHHOMN
3aBHCUMOCTH (DU3MYECKHX BEJIMYMH B BHJIE MPEUIOKEHHBIX TaOaull M TpaduKoB,
JlenaTh BBIBOJBI 110 pe3yabTaTaM UCCIIECI0BAHMS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEeHHs (PU3MUECKHX BEIMYMH (IUJIOTHOCTh BEIIECTBa
JKUJKOCTH W TBEPAOrO Tela, CWia TPEHHs CKOJIBKEHHs, [aBIECHUE BO3/1yXa,
BBITAIKMBAIOIAs CHJIA, JEHUCTBYIOIIAs Ha TMOIPYXKEHHOE B KUAKOCTh TEJO,
KO3(QUIMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHW3MOB), CIenysl MpPeaoKEHHON
UHCTPYKILIMU: IIPU BBINOJIHEHUH U3MEPEHUI cOOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYMCIIATH 3HAYEHUE NICKOMOU BEJIMYNHBI;

coOio/iaTh TMpaBWJa TEXHUKM Oe30macHOCTH IMpu pabore ¢ 1abopaTOPHBIM
00opy0BaHUEM;

yKa3bplBaTh MPUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCY Ibl, OapOMeTp, pblyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS M3YUYEHHBIX NPUOOPOB M TEXHUYECKHX
YCTPOMCTB C ONOpPOM Ha WX ONMCaHHA (B TOM YHCIE: MOALIMIHHUKH, YCTPOMCTBO
BOJONIPOBO/A, THJIPABINYECKUN IIPECC, MAHOMETP, BBICOTOMEp, IOPIIHEBOM HACOC,
apeoMeTp), UCHOJB3Ysl 3HaHHUS O CBOMCTBAX (PU3MUECKHUX SIBICHUNH U HEOOXOAMMBIE
¢duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH TPHUMEPHl (HAXOAUTH MHGOPMAIMIO O MPHUMEPax) MPAKTUIECKOTO
UCIONIb30BaHUsl (M3MUYECKUX 3HAHUM B TOBCEAHEBHOW KHU3HU IJs oOecreueHus
0€30MacCHOCTH TpH OOpalleHuH C NPUOOpaMu U TEXHUYECKUMH YCTPOICTBaMH,
COXpaHEHHsI 3/I0pOBbSi M COOJNIOAEHUS HOPM HKOJIOTMYECKOTO TIOBEACHUS B
OKpYKalollleil cpee;



OCYILECTBIISITh OTOOp HMCTOYHUKOB HH(popmaruu B MHTEpHETE B COOTBETCTBHH C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM U IIyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALINIO, KOTOPAs SBJISAETCS TPOTHBOPEUYMBON
WA MOXeET OBITh HEJIOCTOBEPHOM;

UCTIOJIb30BaTh MIPU BHITIOTHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJISIPHYIO JIUTEPATYPY
($U3MUEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJCTh IMpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOpPMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOIIEHUS HA OCHOBE 2—3
UCTOYHUKOB MH(opManuu (Gu3n4ecKoro coaepkaHusi, B TOM YUCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUSI O Pe3yJIbTaTax MPOEKTOB MM y4EOHBIX UCCIICAOBAHUM, IIPH ITOM
IrpaMOTHO HWCHOJB30BAaTh M3yYCHHBIM MOHATHHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE IIPE3EHTALUEH;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIENOBAHUM paCIpenessaTh 00S3aHHOCTH B
IPYyIIE B COOTBETCTBUM C ITOCTABJICHHBIMU 3a/1adyaMH, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHA
JeICTBUI, aJeKBATHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb TI'PYIIIBL,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJEHCTBHE, yUUTHIBASI MHEHUE OKPYKAIOIUX.

K konmy oOyuenus B 8 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM ypPOBHE JOJIKHBI
OoTpaxkaTb CHOPMUPOBAHHOCTH Yy OOYUAOIIUXCSI YMEHHI:

HCIIOJIb30BaTh IMOHATHUS: Macca U pa3Mepbl MOJEKYIN, TEIJIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAIUIMUECKHE U aMOp(HBIE Tena,
HACBIIICHHBIA U HEHACHIIEHHBIHN Map, BIAKHOCTh BO3yXa, TEMIEpATypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJEKTPUUECKUN 3apsl, FIEKTPUIECKOE
1oJIe, TPOBOJHUKH W JAUDIEKTPUKH, MOCTOSIHHBIA AIIEKTPUUYECKUUA TOK, MAarHUTHOE
oJIe;

pa3iuuaTth SIBICHUA (TEMJIOBOE pacIIUpeHHe W CKaThe, Teromnepesada, TerIoBoe
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApEeHHe, KOHJIEHCAllUs,
TJIaBJICHUE, KpUCTAJUTH3aLUS (oTBepaeBaHue), KHUTICHUE, TerJIoneperaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, M3JIYYEHHUE), IJICKTPU3ALMs TeJ, B3auMOCHCTBUE
3apsiioB, ACUCTBUS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJECHCTBUE
MarHuTOB, JACMCTBME MAarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHIYKIMSA) TIO OINKMCAaHWID HMX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JTEMOHCTPHUPYIONTUX TaHHOE (PU3NIECKOE SBIICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YyUYEHHBIX (DU3UYECKUX SIBJICHUN B OKPYXKAIOIIEM MHUPE, B
TOM 4Hcie (u3nyeckne SBICHUS B TMPUPOJC: TMOBEPXHOCTHOE HATHKCHHE W
KalMWUISpHBIE SIBIEHUS B MPUPOJAE, KPUCTALIBI B Mpupojae, uznydeHue ConHila,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
DJIEKTPUYECKUE SBIIEHUS B arMocdepe, DIIIEKTPUYECTBO IKUBBIX OpPTaHU3MOB,
MarHuTHOE Moje 3emid, JApeiid MOII0COB, pOJib MAarHUTHOTO MOJS JUIS JKU3HM Ha
3emiie, IONSIPHOE CHUSIHHE, MIPU ATOM IMEPEBOAUTH MPAKTUYECKYIO 33]a4y B y4eOHYIO,
BBIJICTISITH CYIIICCTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKHX SBIICHHIA,

OTIHMCHIBATh U3yUCHHBIE CBOMCTBA TEl U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NIECKUE
BEJIMYMHBI (TEeMIlepaTypa, BHYTPEHHsISI SHEpPrusi, KOJIMYECTBO TEIUIOTHI, YJeIbHas
TEIJIOEMKOCTh ~ BEUIECTBA, YJENbHAs TEIUIOTAa IUIABJICHMS, YAEJIbHAs TEIIoTa
napooOpa3oBaHus, yIelbHAs TEIUIOTAa CrOPaHUs TOTUIMBA, KOA(D(PHUIMEHT IMOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXXHOCTb BO3/1YyXa, JJIEKTPUYECKUU



3apsif, cuja TOKa, OJIIEKTPUYECKOE HaNpsDKEHUE, COMPOTUBIEHHE TMPOBOJHUKA,
yZIeJIbHOE COIPOTHUBJICHUE BEIIECTBA, pad0Ta U MOIIHOCTh 3JIEKTPUUYECKOTO TOKA), IPU
OMHMCAHUU TPABWIBHO TPAKTOBaTh (DU3MYECKHN CMBICI HCHOJIB3YEeMbIX BEIUYHH,
0003HaYeHHs] U €AMHULIBI (PU3UUECKUX BEJIMYMH, HAXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE
JaHHYI0 (U3MYECKYI0 BEJIMYUHY C JPYTMMH BEJIWYMHAMH, CTPOUTH Tpaduku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NICCKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBa Tel, (U3MUecCKHe SBJICHHUS M MPOLECCHI, HCIOJb3Ys
OCHOBHBIC TIOJIOKEHUSI MOJICKYIISIPHO--KHHETHYECKON TEOPUH CTPOCHHS BEIIECTBA,
IOPUHLIMIT CYNEPHO3UIMKU TMOoJed (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsiga, 3akoH Oma 11 ydacTka uemnu, 3akoH Jxoyns—JleHia, 3akoH COXpaHEHHUS
SHEPruM, MPU 3TOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA M 3alKCHIBATH €T0
MaTEeMaTHYECKOE BBIPAKCHUE;

OOBSACHATh (PU3MYECKHE TMPOIECCHl U CBOMCTBA TElI, B TOM YHCIC M B KOHTEKCTE
CUTYyaIui MIPAKTHKO-OPUEHTUPOBAHHOTO Xapakrepa: BEISIBIISITH
MPUYNHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE W3 1—2 JIOTMYECKUX IIAroB ¢
ornopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (DU3HUECKUX SBICHUH, PU3NYECKUX 3aKOHOB U
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3adadyd B 2-3 JEWUCTBUSA, HCIONIB3YSA 3aKOHBI U (POPMYIIBL,
CBs3BIBAIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAllM3a YCJIOBUS 3aJa4u
3aMMCHIBATh KPATKOE YCIIOBHE, BBISABIISATH HEIOCTATOK JAHHBIX JIJISl PEIICHUS 3aayuH,
BBIOHMpaTh 3aKOHBI 1 (OPMYITBI, HEOOXOAUMBIE ISl €€ PEICHUs, POBOIUTH PACUETHI U
CpaBHHBATh MMOTYYCHHOE 3HaYeHHE (PU3MUECKON BEIMYUHBI C M3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEUIUTh MPU TMOMOIIU (PUIUIECKUX
METOJIOB,  WCIONB3ysd  ONHCAaHHE  MCCIENOBaHUS,  BBIICIATH  MPOBEPSIEMOE
MPEJIIOJIOKCHNE, OIICHWBATH MPABUIBHOCTh TOPSIKA MPOBEICHUS WCCIICAOBAHUS,
JIeJIaTh BBIBO/IBI,

MIPOBOJIMTH OMBITHI TIO HAOJIOJCHUIO (PU3NICCKUX SIBIICHUN WIIH (PU3NICCKUX CBOHCTB
Ten (KamwuUIspHBIE SIBICHUS, 3aBUCHUMOCTh JaBIEHHS BO3JlyXa OT €ro o0béma,
TEMIEPATypPhl, CKOPOCTHU TMPOIIECcCa OCTHIBAHUS U HArPEBaHUs MPHU U3ITyUYEHUH OT IIBETa
U3NIydaronie (MOrJomaroIe) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI  OT
TEMIEPATYPhl JKUIKOCTH W TUIOMATM €€ TIOBEPXHOCTH, OJJCKTpH3AIMs Tel u
B3aMMOJICHCTBHE DIIEKTPUUECKUX 3apsIOB, B3aMMOJCHCTBHE MOCTOSHHBIX MAarHUTOB,
BU3YaIH3aIisl MATHUTHBIX MOJIeH MOCTOSHHBIX MarHUTOB, ACUCTBUSI MATHUTHOTO TIOJIS
Ha TIPOBOJHHK C TOKOM, CBOHCTBA 3JIEKTPOMAarHUTa, CBOHCTBA 3JICKTPOJBUTATEIS
MOCTOSTHHOTO TOKa): (OpMyIupoBaTh TMPOBEPSEMBIE TIPEINOIOKEHUs, CcOOUpaTh
YCTaHOBKY W3 TMPEAJIOKEHHOTO O00OpydOBaHMS, OMNHUCHIBATH XOJA OMNbITA U
(dbopMyITHUpOBaTh BHIBOJIBI;

BBITIOJHATE MPSMbIC U3MEPEHUS TeMITepaTypbl, OTHOCHTEIHHOW BIAXKHOCTH BO3]IyXa,
CUJIBI TOKA, HANpPSOKEHUS C HCIOJNIB30BAHMEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
bu3nyecKux BEIWYHH, CPaBHMBATh pPE3yJIbTaThl W3MEpPEHUNl C y4€TOM 3aJaHHOI
a0COJIFOTHOM MOTPEITHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (DU3UYECKON BEIMYMUHBI OT JAPYTOH C
HCIIOJIb30BaHUEM MPSIMBIX U3MEpPEHUM (3aBUCUMOCTH CONPOTHUBIIEHUS NMPOBOJHUKA OT
€ro JUIMHBI, TUIOIIAN TOTEPEYHOTO CEYCHUS W YACIBLHOTO COIPOTHUBIICHHUS BEIIECTBA
MIPOBOIHMKA, CHIIBI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT HAMPSIKEHHS Ha MPOBOIHUKE,
HCCJIEIOBAaHKUE TIOCJIEIOBATEIbHOTO U MapajuIeIbHOTO COEJUHEHHH MPOBOJIHUKOB):



IUTAHUPOBATh UCCIIEOBaHUE, COOMPATh YCTAaHOBKY U BBHIMOJHATH U3MEpPEHUs, CIeays
MPEJIOKEHHOMY TUIaHy, (PUKCHPOBATh PE3YJIbTATHI MOTYYCHHON 3aBUCHMOCTH B BUJIC
TaOJIUI ¥ TPaUKOB, IeTIaTh BEIBOJBI 110 PE3yIbTaTaM HUCCIICIOBAHUS;

® MPOBOJUTH KOCBCHHBIC M3MEpCHHsI (PU3MYECKHX BeNHUYWH (yAeNbHAas TETIOEMKOCTH
BEIIECTBa, CONPOTUBJICHUE MMPOBOJHUKA, PA00OTa U MOIIHOCTh 3JIEKTPUUYECKOIO TOKA):
IUIAHUPOBATh HU3MEPEHHs, CcOoOMpaTh HKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
MPEUIOKEHHOW UHCTPYKIIUU, U BEIYUCTISATH 3HAUCHUE BEITHYNHBI,

e coOmonaTh MpaBWa TEXHUKH Oe30MacHOCTH Mpu pabore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

® XapaKkTepu3OBaTh MPHUHLMUIBI JEHCTBUS HW3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HA HUX OMHCaHUs (B TOM YHCIE: CHCTEMa OTOIUICHUS JIOMOB,
TUTPOMETpP, TapoBas TypOWHA, aMIIEpMETP, BOJBTMETP, CUETUYMK IIICKTPHUUYECCKOU
SHEPTUH, OJJIEKTPOOCBETUTENbHbIE MPHOOPHI, HarpeBaTelbHbIE JIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUYECKHE TMPEJOXPAHUTENH, SJICKTPOMArHHUT, 3JICKTPOABUTATEIh
MOCTOSTHHOTO TOKA), HWCIOJB3Yysl 3HAaHUS O CBOHCTBaX (M3MUYSCKUX SBICHHHA U
HeoOX0ouMbIe (PU3HUECKHUE 3aKOHOMEPHOCTH,

® pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA M HU3MEPUTEIbHBIE MPUOOPHI IO
CXeMaM M CXEMaTUYHBIM PUCYHKaM (3KUIKOCTHBIH TEPMOMETp, TEPMOC, MICUXPOMETP,
TUTPOMETp, JBUTATE]Ih BHYTPEHHEIO CTOpaHHUs, DIEKTPOCKOI, PEOCTaT), COCTaBISATh
CXEMBI IJIEKTPUUYECKUX IIETEH C MOCIEI0BATEIbHBIM U MapaICIbHBIM COSAMHEHUEM
AJIEMEHTOB, pa3jnyas yCcJIOBHbIE 0003HAYEHMsI SJIEMEHTOB AJIEKTPUUECKUX LENeil;

® TMPUBOAWTH TpHUMEpPHl (HAXOAWTh HWH(GOPMALMIO O TpUMEpax) MNPAKTUYECKOTO
WCIIOJIb30BaHUA (PU3WYECKUX 3HAHUM B TOBCEAHEBHOW KHU3HU JUIsi oOecredeHus
0e30macHOCTH TpHU OOpalleHHH ¢ TpuOOpaMu M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHS 3J0pPOBbsi M COONIOJIGHHWS HOPM OSKOJOTHYECKOTO TMOBEACHHS B
OKpYKarollei cpere;

® OCYIIECTBIATh MOMCK HWH(MOpManuu ¢uzndeckoro coaepkanusi B VHTepHere, Ha
OCHOBE HMCIOIIUXCS 3HAHUW WM TYTEM CpaBHEHHS JOIOJHUTEIBHBIX HCTOYHHKOB
BBIICTIATE MH(POPMAIUIO, KOTOpas SBISICTCS MPOTHBOPCUYHMBON WM MOMKET OBITh
HEJIOCTOBEPHOM;

® HCIIOJIB30BATh MPH BBHITOJHEHUN YUCOHBIX 33JJaHUH HAYYIHO--TIOMYJISPHYIO JINTEPATYPY
(U3UYECKOTO COJEpXKAHUS, CIPABOYHBIE MaTepUANIbI, pecypchl ceTu HHTepHer,
BIQJIeTh MpHEMAMHU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUH W3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

® co3JaBaTh COOCTBEHHBIE MHCHMEHHBIE W KpaTKUE YCTHBIE COOOIIEHUs, 0000IIas
nH(pOpMaII0 W3 HECKOJBKHX MCTOYHUKOB (PU3WYECKOTO COJIEP)KAaHUS, B TOM YHCIIS
nyOMMYHO  TPEJNCTaBISITH  PE3yJabTaThl  MPOCKTHOW WM  UCCIEN0BATEIhCKOM
NEeSTENIbHOCTH, TP 3TOM TPaAaMOTHO MCIOJb30BaTh W3YYCHHBIN MOHITHMHBIN anmmapar
Kypca (U3HKH, COMPOBOXKIATH BRICTYIUICHUE TIPE3EHTAIINECH;

® T[pU BBINOJIHCHUU YYEOHBIX MPOCKTOB W UCCIENOBaHWNA (PU3MYECKHX TIPOIECCOB
pacrpenensaTh 00sS3aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABIEHHBIMU 3aJadyaMu,
CIEIUTh 3a BBINOJHEHHEM IIJJaHa JEHCTBUH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OIICHUBATh  COOCTBEHHBI BKJIaA B  JEATENBHOCTh  TPYIIBI,  BHICTPAaUBATh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, TPOSIBIISIE TOTOBHOCTh Pa3pemaTh KOH(IUKTHI.

K xonny oOyuenus B 9 kJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMECHHM:



UCIIOJIb30BaTh MOHSATHS: CHUCTEMa OTCYETa, MaTepHalibHash TOYKa, TPACKTOPHUs,
OTHOCUTEJIbHOCTh MEXaHMYECKOIo JABMKEeHHUs, nedopManus (yrnpyras, miacTHueckas),
TpEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IMEperpy3ku, IEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOTO Tejia, paBHOBECHE,
MEXaHUYeCKhe KoileOaHWsi W  BOJHBL, 3BYK, MHOpPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTH U
JATBHO30PKOCTh, CHEKTPhl HCIyCKaHWS W TOTJOIIeHHs, anb(pa-, Oera- W ramma-
U3JIy4EeHHUS], U30TOIIbI, SJICpPHAsi DHEPIeTHKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABIKEHHE, CBOOOIHOE MaICHHE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTesIbHOE JIBIDKEHUE (3aTyXarollue U BBIHY)KIEHHBIE KojeOaHus), pe30HaHC,
BOJIHOBOE JBWXKEHUE, OTpPOXCHHE 3BYKa, NPSIMOJMHEMHOE PaCIpOCTPAHECHHUE,
OTpaXeHUE U MPEJIOMIIEHUE CBETA, I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KEHUE
0emoro cBera B CIEKTP M CJIOXEHHE CIEKTPAIbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JHMHEHUATOr0 CIEKTpa HU3JIy4eHUs)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIHUX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YyUYEHHBIX (PU3UUYECKUX SBIICHUM B OKpYKaromieM Mupe (B
TOM 4YHclie (PU3WYSCKUE SBIICHUS B NIPUPOJIC: MPHIMBEI U OTJIUBEI, JBIKCHUE TUIAHET
ConHe4YHOM cUCTEMBI, PEaKTUBHOE JIBUKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LyHaMH, 3XO, I[BE€Ta Tel,
ONTHUYECKHUE SIBJICHUS B  TPHUPOAE, OHOJOTMYECKOE  JICHCTBHE  BUAUMOTO,
yIbTPaQUOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHUM, €CTECTBEHHBIH pPaTMOaKTUBHBIN
dboH, KOCMHUYECKHE IIy4d, PAAHUOAKTUBHOE W3JIyY€HHE TPUPOIHBIX MHUHEPAJIOB,
JIECTBUE PaJIMOAKTUBHBIX M3JIyYEHHM Ha OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOJIUTH
MPaKTUYECKYIO0 3a/ady B y4eOHYIO, BBIJACISATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTUCHIBaTh U3yUYEHHBIE CBOMCTBA Te U (HU3UUYECKUE SBJICHUS, UCTIONB3Ys (PU3UUECKUE
BEITMYMHBI (CPEeIHsIST 1 MTHOBEHHAs CKOPOCTh Tejla MPU HEPAaBHOMEPHOM JIBHIKCHUH,
YCKOpEHHE, MepeMelleHre, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHUs, CUja YIOPYrOCTH,
CUJIa TSOKECTH, YCKOPEHHE CBOOOJTHOTO TMAJCHHs, BEC Tella, UMITYJIhC Tela, UMITYIbC
CHJIBI, MEXaHWYEeCKass padoTa M MOIIHOCTh, TOTCHIIMAIbHAS YHEPTUS TeJa, MOTHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIM, TOTCHITHATBHAS SHEPTHS CKATOW MPY>KUHBI, KHHETUYECKAast
DHEprus, TOJHAas MEXaHW4YecKash HSHEprusi, MepuojJ M YacToTa KojeOaHWM, ATWHA
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTa TOHA, CKOPOCTb CBETA, MOKA3aTelb MPEIOMIICHUS
cpenpl), TP OMUCAHWU TPABWIHBHO TPAKTOBATh (PU3MUYECKH CMBICT HCIOJIb3YEMBIX
BEITMYMH, O0O3HAYCHUS W CAWHUIBI (DU3WYECKUX BEIMYHMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIINYMH;

XapaKTepU30BaTh CBOMCTBA TeN, (PU3NUECKHE SBICHUS U MPOLECCHI, UCTIONb3YS 3aKOH
COXpAHEHHUsI HPHEPTrUuu, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHLHUI CYNEPHO3ULMH CHUJI,
MIPUHIUIT OTHOCUTEIBHOCTH [ 'anuiest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA,
3aKOHBl OTPAXEHUS W TMPEIOMIICHHS CBETa, 3aKOHBI COXPAHEHMS 3apsAIOBOTO U
MacCcoBOTO UHCEN TMpU SACPHBIX pEakUusX, MpU HTOM JaBaTh CIIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3aIllUCHIBATH €M0 MATEMATHUECKOE BBIPAKECHHUE;



OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyalluli  MPaKTUKO-OPUEHTUPOBAHHOTO  XapakKTepa:  BBIABIATh  MPUUYUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIIaroB ¢ OMOPOil Ha 2—
3 Wu3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemath pacu€THbIe 3a7a4u (ONMUpPAIOLIUEecs Ha CUCTEMY U3 2—3 ypaBHEHHUI ), UCTIONIb3YsI
3aKOHbI U (OpMyIbI, CBsI3bIBalOLIMEe (PU3MYECKHE BEIUYMHBI: Ha OCHOBE aHalu3a
yCIIOBUSL 3a/ladydl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEAOCTAIONINE MU
U30BITOYHBIE JTaHHBIC, BHIOWPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYEThl M  OIECHHWBATh PEATUCTUYHOCTH TOJTYYEHHOTO 3HAYCHUS
bu3nYeCcKOil BETNYMHBL;

pacmo3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh NpPU TMOMONIM (PHU3UIECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHHE  MCCIEAOBaHUS,  BBIICHATH  MPOBEPSIEMOE
MPEOJIOKEHNEe, OILICHUBATh MPABUWJIBHOCTh TMOPSAKA MPOBEIACHHS HCCIEAOBaHUSA,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOCHUN U OTIBITOB;

MPOBOAMTH OMNBITHI MO HAONIONCHUI0 (PU3NYECKUX SBICHUN WM (PU3UUECKHX CBONCTB
TeN (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuoja KonebaHuii MPyKUHHOTO MAITHUKA OT MAacchl ITpy3a U KECTKOCTU MPYKUHBI U
HE3aBHCHUMOCTH OT aMILTUTY/Ibl MaJIbIX KOJEOAHUM, MPSIMOIMHEHHOE PacIpOCTPAHEHUE
CBETa, pPa3JIOKEHHE OEJIOrT0 CBETa B CIHEKTP, M3YyYCHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaJle M CBOWCTB W300paKeHHWsI MpeaMera B coOMparomied JIMH3e,
HaOJIOZICHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUS): CaMOCTOSTEIHHO
coOupaTh YCTaHOBKY U3 U30BITOYHOTO HAaOOpa 000pYI0BaHMs, OMUCHIBATH X0 OIBITA U
€ro pe3yibTaThl, POPMYTUPOBATEH BHIBOIBI,

IPOBOJIUTH NPU HEOOXOAWMOCTH CEPUI0 MPSAMBIX W3MEPEHUH, OIpenenss cpenHee
3Hau€HUEe H3MepsieMOoN BeNMUYUHBl ((POKYCHOE pacCTOsIHHME COOMparole JIMH3bI),
000CHOBBIBATH BHIOOP CrIoco0a u3MepeHust (M3MEPUTENHHOTO MPUOopa);

NIPOBOJIUTH HWCCIICOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIMYHMH C HCIOJIH30BAHHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MyTH OT BPEMEHH IMPH PaBHOYCKOPECHHOM
IBUKEHUH 03 HaualbHOW CKOpPOCTH, Tepuoja KoIeOaHWil MaTeMaTHuecKOTo
MasiTHUKa OT JUTMHBI HUTH, 3aBUCHMOCTHU yIja OTPa)XCHHsI CBETa OT yrjia MaJeHUs U
yIi1a MPeIOMIICHHSI OT yTJia MajeHus): TUIAHUPOBATh HCCIIEIOBAHUE, CAMOCTOSTEIFHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pe3yJabTaThl IOJYYEHHOW 3aBHCHMOCTH
bu3NYECKUX BETUYMH B BHUAE TAOIMUI] U TpadUKOB, JIENaTh BHIBOJBI MO pe3ylbTaTamM
UCCIIE/IOBaHMS;

IPOBOJUTH KOCBEHHBIE H3MEpEHHUs (HU3UUYECKUX BEIUYMH (CpelHss CKOpOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh TIPYKUHBI, KOOPPHUIIMEHT TPEHHsI CKOJHKEHUS, MEXaHHUecKas padora u
MOIITHOCTh, YacTOTa M TEpPHOJA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasiTHUKOB, OITHYEeCKas CHJIa COOMparoIield JHMH3bI, pPaJAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpPATh IKCIIEPHUMEHTAIbHYI0 YCTAaHOBKY W BBITIONHSTH
U3MEpEeHUs, cenysl MPeJIOKEeHHON HHCTPYKIMH, BBIUKCIATH 3HAUEHHE BEITUYHUHBI U
AQHAIM3UPOBATh TOJyYEHHBIE pE3ylbTaThl € Y4YETOM 3aJaHHOW MOTPEHIHOCTH
U3MEPEHHU;

coOmoaTh TpaBWIa TEXHUKH O€30MacHOCTH Tpu  paboTe ¢ JabopaTOPHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIC MPU3HAKM HW3YYCHHBIX (U3MUYECKUX MOJENEH: MarephaibHas
TOUYKa, aOCONIOTHO TBEPIIOE TENO, TOYCUHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
MJIaHeTapHasi MOJIeb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS M3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOM HA UX OMHUCAHUS (B TOM YHUCJIE: CIIUOMETP, TaTYUKU MOJIOKEHUS,
paccTOsSTHUS M YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, IIEPUCKOT, (poToarnmapar, ONTHIECKUE
CBETOBOJIbI, CIIEKTPOCKOI, JO03UMETp, Kamepa Buibcona), ucmonb3ys 3HaHUS O
CBOICcTBax (h)M3MUECKUX SIBICHUN U HEOOXOAUMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbl U CXEMAaTHYHBbIE PUCYHKH M3YUYEHHBIX TEXHMUYECKHUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMUYECKUX MPOIECCOB MPHU PEIICHUU Yy4eOHO--
MPaKTUYECKHUX 3aJa4, ONTUYECKUE CXEMBI ISl TIOCTPOSHUSI M300paKEHUN B IUIOCKOM
3epKajie ¥ coouparoIei JInH3e;

NPUBOJUTL TMPUMEPHl  (HAXOMUTh HMHPOPMAIUIO O TMpPHUMEpax) MPAKTHISCKOTO
UCIONIb30BaHUsl (M3UYECKUX 3HAHWM B MOBCEJAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHHUS 3J0pPOBbsi U COOJIIOACHHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYKaroIlleH cpese;

OCYIIECTBIISITh TMOUCK HWH(popMmanuu ¢dusudeckoro cojepxxanuss B HuTepHere,
CaMOCTOSITENILHO (DOPMYJTHPYSI TTOMCKOBBIA 3ampoC, HAXOIUTh ITyTH OIPEACICHUS
JIOCTOBEPHOCTH TMOJIyUeHHOM UWHGOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUN U
JIOTIOJTHUTEIbHBIX UCTOYHUKOB;

MCIIOJIb30BATh MPH BBHIMOIHEHUH YYeOHBIX 33JaHUi HAYYHO--TIOMYJISPHYIO JIUTEPATYPY
(bU3NYECKOTO COJEep)KaHUs, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BIIAJIETh TpUEMAMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3zoBaHuss HHGOPMALMH U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIE MUCHMEHHBIC U YCTHBIE COOOIECHHSI HA OCHOBE MH(POPMAIINH
M3 HECKOJBKMX HMCTOYHUKOB (DPU3HUYECKOTO COJCpPKAHUS, MyOIMYHO TMPEICTaBIAThH
pe3ynbTaThl IPOEKTHOW WIJIM MCCIEI0BATEIbCKON ESITENIbHOCTH, NPU 3TOM TPaMOTHO
UCIIONIb30BAaTh W3YYCHHBIN TOHATUHHBIA ammapar u3ydaemoro pasziena (QU3MKd u
COMpPOBOXKAATh BBICTYIUICHHE Ipe3eHTaluueld ¢ Y4ETOM OCOOEHHOCTEW ayJuTOpUHU
CBEpPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3eioB U TeM Kontposbnbie Ipaxrieckne (uudpossbre)
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesr

Pa3nen 1. ®u3uka u eé pojib B NO3HAHMHU OKPYKAKIIETr0 MUpa

1.1 dusnka - HayKa 0 IPUpPOIe 2 BH6H_HOTCKa LIOK
https://m.edsoo0.ru/7f416194
bu6nmorexa LIOK

12 DH3MICCKHUC BETHUHHEI 2 1 https:// m.edsc])_E).ru/7f416l94

1.3 EcTtecTBeHHOHAYYHBIN METOJT TO3HAHUS 2 1 Bubmzorexa HOK
https://m.edsoo0.ru/7f416194

Hroro mo pazueny 6

Pa3znea 2. [lepBoHayaibHbIE CBeJIE€HUS 0 CTPOEHUH BellleCTBA

2.1 Crpoenue BemiecTBa 1 Bubmorexa OK
https://m.edsoo.ru/7f416194

29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 5 1 bubmuoreka [IOK

BEIIIeCTBA https://m.edsoo0.ru/7f416194

2.3 ArperaTHble COCTOSIHUS BEIIeCTBa 2 bubmorexa LIOK
https://m.edsoo.ru/7f416194

Hroro no pazneny 5

Pasznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
bubmmoteka IIOK

3.1 Mexaneckoe ABIXCHAE 3 https://m.edsg).ru/7f416194
bu6nunorexa LIOK

3.2 Muepuuus, macca, nioTHocts 4 1 https://m.edS(])_EJ.ru/7f416194
bubmmotex K

33 | Cuna. Bunt cun 14 ! 2 httg;//?lw?edasgn?u/7f416194

Wroro no pazueny 21



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

Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTE U ra3oB

41 Hasnenue. [lepenaya naBnenust TBEpALIMU 3 bub6nmoreka [IOK
' TeJIaMH, )KUAKOCTIMH U ra3aMu https://m.edso0.ru/7f416194
bubnunoreka LIOK
4.2 Jlanenue xuaKocTn S https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
4.3 ATmocepHoe aBicHHe 6 https://m.edsoo.ru/7f416194
44 JlercTBrE KUIKOCTHU U Ta3a Ha MOrPYKEHHOE B 7 3 Bu6muoteka [JOK
' HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3znea 5. Pa6ora u MOIIHOCTh. JHEeprust
bubmuoreka [{OK
51 Pabota u momHocTS 3 1 https://m.edsoo0.ru/7f416194
bubnunoreka LIOK
5.2 Hpocteie mexanusmel 5 1 https://m.edsoo.ru/7f416194
bubnuoreka [{OK
5.3 Mexanueckas sueprus 4 1 https://m.edsoo0.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12



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

8 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 06PA30BATETBLHBIE
padoThI padoThI pecypesI
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CtpoeHue U CBOIMCTBA BElECTBA 7 bubmoreka LJOK
' https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
12 Ternospie mporteccer 21 1 S https://m.edséf).ru/?f4181ce
Hroro mo pazueny 28
Pa3nen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJIEHUS
21 DneKkTpruyeckue 3apsiibl. 3apsyKEHHBIE Tella U 7 1 bubnnoreka [JOK
' UX B3aHMOJEHCTBIE https://m.edsoo.ru/7f4181ce
2.2 [ToCTOSIHHBIN IEKTPUUECKUI TOK 20 1 7 ﬁgg;?/ﬁeezz(i?’{fﬂ f4181ce
bu6nmoreka [JOK
23 MarmuTHbIe ABICHHS 6 . 15 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 DEKTPOMArHHTHAS HHIYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

9 KJIACC

KoanuyecTBo yacos DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m EpOrPAMMEI Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 06PA30BATETBLHBIE
padoThI padoThI pecypesI
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHN4eCcKOe IBMKEHUE U CIIOCOOBI €ro 10 1 bu6mmorexa [IOK
' OITUCAHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
12 Bsanmozerctane Tex 20 . 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3aKoHbI COXpaHeHHA 10 3 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pa3nen 2. Mexanuyeckne KoJj1e0aHUS U BOJHBI
bu6mmoreka [IOK
2.1 MexaHn4ecKkue KojieOaHus 7 3 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2.2 MexaHnueckne BOJIHBL. 3ByK 8 1 3 https://m.edso0.ru/7f41ada6
Hroro no paszneny 15
Pa3nes 3. DjieKTpOMarHuTHOE M0Jie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DIEeKTPOMarHuTHOE MOJe U 5 2 bubnnoreka [JOK
' AJIEKTPOMATrHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4ab
Htoro no pazneny 6
Pa3nen 4. CBeToBbI€ IBJIEHUSA
bu6mmorexa [IOK
4.1 3aKOHBI PacPOCTPAHEHHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2 JIMH3BI B OITHYECKHEe TIPUOOPHI 6 3 hitps://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6



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

Wroro no pazueny 15

Pa3gen 5. KBanToBbI€ IBJICHUS
bubmuorexa [JOK

51 Hcnyckanue 1 MoriomneHue cBeta aToMoM 4 1 https://m.eds00.ru/7f41ada6
bu6mmoreka [IOK

52 CTpoerue aToMHOro AApa 6 . https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK

53 Fnepurie peakiyn ! 1 https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 17

Pasnen 6. [loBTOpUTEIbHO-00001IAI0INIT MOAYJIb

6.1 [ToBTOpEeHME M 000OIIEHNE COMCPIKAHUS 9 5 bu6mmoreka [IOK

' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 27 \



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




IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KoumnuectBo yacos
Ne n/m Tema ypoka Beero KonTposbHbie IIpakTuyeckue
padoThI padoThI
1 ®usuka — Hayka o npupoje. SBienus 1
MIPUPOJIBI
2 dusnyueckue sIBICHUs
Ou3nyecKkue BEINYMHBI U KX U3MEPECHHE
VYpok-uccnenosanue "M3mepenue
4 TEMIIEPaTypbl IPU OMOIIH KHIKOCTHOI'O 1 1
TEPMOMETpA U JaTYUKa TeMIepaTyphl"
5 MeTtop1 HayuyHOro no3Hanud. Onucanue 1
(bu3MYECKUX SIBICHUN C TTOMOIIBIO MOJieNIel
Ypoxk-uccnenoanue "lIpoBepka rumnoTes3s:
6 JAJIbHOCTb MOJIETa MIapUKa, YHIEHHOTO 1 1
TOPU30HTANIBHO, TEM OoJIblIIe, YeM OoJiblie
BBICOTA IMycKa"
Crtpoenue BemiecTBa. ONBITHI,
7 JOKa3bIBalOIINE JUCKPETHOE CTPOCHUE 1
BelIeCTBa
8 JIBr>keHne 4acTHIl BEIISCTBA 1
VYpok-nuccnenosanue «OMBITH IO
9 HaOJIIOJICHUIO TETJIOBOTO PACIIUPEHUS 1 1
ra3oB»
10 ArperaTHble COCTOSIHHS BEIIECTBA 1
OCoOEHHOCTH arperaTHbIX COCTOSHUM
11 BOJbI. O000IIIEHNE 10 pa3eTy 1
«IlepBoHauanabHBIE CBEACHUS O CTPOCHUH
BELIECTBa»
12 Mexannyeckoe aBuxeHue. PaBHOMepHOE 1 1




HCPaBHOMECPHOC NBMXCHUC

13 Ckopoctb. EquHUIBI CKOpOCTH 1

14 Pacuer nyt ¥ BpeMeHM BUKECHUS 1

15 Nueprusa. Macca — Mepa HHEPTHOCTH T 1

16 [TnoTHOCTH BeniecTBa. Pacyer macchl u 1
o0BbeMa Tesa 1o ero MIOTHOCTH

17 Ha6opaTopHa>I pabora «OrnpeneneHue 1
IUIOTHOCTH TBEPJOTO TEIIa»

18 Pemenue faﬂaq o teme "[ImoTHOCTH 1
BEIIIECTBA
Cuna xak XxapakTepuCTHKa

19 B3auMoJeicTBus Ten. Cuia ynpyrocTu. 1
3axoH ['yka
Jlaboparopuas padota «3yueHue

20 3aBUCHUMOCTH pacTsbKeHUs (nedopmarun) 1
MIPYXUHBI OT MIPHIIOKCHHOHN CHITBD)

21 [[“IBnenue Tsarorenusd. Cuia TSKeCTU 1
CBsI3b MEX/ly CHIJIOHN TSXKECTH U Maccon

22 tena. Bec Tema. Pemenwne 3agad mo teme 1
"Cuna tsoxectn"

23 Cuna TsDKeCcTH Ha IPYTUX TUIaHeTax. 1
dusnuecKkue XapakTEPUCTHKH IIAHET

24 W3mepenue cui. J{lunamomerp 1

25 Bec tena. HeBecomocTh

26 CrnosxeHue IByX CHJI, HallpaBJICHHBIX IO 1
OJIHOM mpsiMOK. PaBHOAEHCTBYIOMIAS CHIT

27 'I‘)emeHHe i;anaq 10 TEME 1

PaBHonelicTByromast cun”

8 Cuna tpenus u e€ Buasl. Tpenue B 1
TIPUPOJIC U TEXHUKE

29 JlaGopatopnas pabora «3yueHue 1




3aBUCHUMOCTH CHUJIBI TPCHHUSA CKOJIBXCHHA OT
CHJIbl IABJICHUSA U XapaKTepa
COIIPHUKACAOIIUXCA HOBCpXHOCTCfI»

Pemenue 3amau Ha onpeencHue

30 . o
PaBHOJIEHCTBYIOIIEH CUIIBI
Pemenue 3anau no temam: «Bec Tenay,

31 «['papuueckoe nzoOpaskeHue cui»

b
«Cunbly, «PaBHOACUCTBYIOIIAS CHID»)
Konrponbnas padora no remam:

32 «MexaHunueckoe JBIkeHue», «Macca,
IJIOTHOCTBHY, «Bec tenay, «['paduueckoe
n3o0paxenue cuiy, «CHIIbI»

33 JlaBnenue. CriocoObl yMEHbBILICHUS U
YBEJIMUYEHUS J1aBJICHUS

34 JlaBnenue raza. 3aBUCUMOCTD JJaBJICHUS
rasa ot o0béma, TeMIepaTypbl

35 [lepenaua naBieHust TBEPABIMU TEJIaMH,
XKUJKOCTSAMHU U razaMu. 3akoH [lackains

36 JlaBneHue B KUAKOCTH U ras3e, BbI3BAaHHOE
JIEHCTBHEM CUJIBI TSKECTU

37 Pemenue 3anau o teme «JlaBienue B
KHUJIKOCTHU U rase. 3akoH Ilackamus»

38 Coobmmarormmecs: CoCybl

39 I'mapaBnuueckuii npecc

40 Manomertpsl. I[1opiIHEBON KUIKOCTHBIN
Hacoc

a1 ATmochepa 3eMiIH U IPUYKHBL €
CYLIECTBOBAHHMS

42 Bec Bo3ayxa. ATmMocdepHoe naBieHne

43 W3mepenue atMmochepHOro JaBiIeHuUs.

OmnsiT Toppuuennu




3aBHCHUMOCTh aTMOC(bepHOFO JaBJICHHUA OT

44 BBICOTHI HAJT YDOBHEM MODSI

45 Bbapomerp-anepoun. AtmochepHoe
JIaBJICHHUE Ha Pa3JIMYHBIX BHICOTAX

16 Pemenue '?azlaq o Teme " ATMocdepHoe
JIaBJICHUE
JlelicTBue ®UIKOCTH U Ta3a HA

47 MOTPY>KEHHOE B HUX TEJI0. ApXHUMe0Ba
cuiia
Jlaboparopuas pabota «OnpeneneHue

48 BBITAJIKMBAOIIECH CUIIbI, IEUCTBYIOIIEH HA
TEJI0, TIOTPYKCHHOE B JKHIKOCTH
Jlaboparopnas pabota 1mo Teme

49 «HccrnenoBanue 3aBUCMMOCTH Beca Tena B
BOZIE OT 00bEMA MOTPYKEHHOM B KUAKOCTD
JaCTH T

50 [TnmaBanue ten
JlaGopatopHnas pabora "KoHcTpynpoBaHue

o1 apeoMeTpa WIM KOHCTPYHUPOBAHUE JIOAKH U
onpeereHue e€ rpy30no bEMHOCTH"
Pemenwue 3anay no Temam: «IlnaBanue

52 cynoB. BoznyxonnaBanuey, «JlaBienue
TBEPABIX T, )KUAKOCTEH U Tra30B»

53 KonTponbnas pabota 1o TeMe «JlaBnenue
TBEPABIX TEJ, KUIAKOCTEH U Ta30B)»

54 Mexanuueckasi paborta

55 MoirHocTh. EAUHUIIBEI MOIITHOCTH

56 YPOK-I/ICCJ'ICE[OBaHI/IC "P?.C‘-IéT MOIJ.[HOCTI/I:'
pa3BHBACMOH TIPH MTOIBEME T10 JICCTHHUIIE

57 [Ipocteie Mexanu3mel. Peryar. PaBHOBecue

CHJI Ha pbI4yare




58

Peryaru B TeXHHKE, OBITY U IPUPOJIE.
Jlaboparopuas padota «lccienoanue
YCJIOBUI PABHOBECHS phlYara

0.5

59

60

61

Pemrenue 3agad mo teMe «Y CI0BUSA
pPaBHOBECHSI pblyara

KoaddutmenT monesnoro neicTpust
MexaHu3ma. Jlaboparopnas pabota
«M3mepenue KIIJI HaKIOHHOM IIOCKOCTH
Pemenue 3ama4d no treme "Pabora,
MomHocTh, KITI"

0.5

62
63

64

65

MexaHnuueckas OHCPI'U:. Kunernueckas n
IMOTCHIUAJIbHAs SHCPIrusa

3akoH COXpaHCHHA MEXaHHYeCKOM OHECPIun

YPOK-3KCIIEPUMEHT MO TEME
"DKCIIEpUMEHTAIBbHOE ONPEACIICHHUE
W3MEHEHUS KUHETUYECKON 1
MOTEHIIUAJIBLHON YHEPTHH MPU CKAaThIBAHUU
TeJa 10 HAKJIOHHOMU TIJIOCKOCTH"

KonTponbnas pabora no teme «Pabora u
MOIIHOCTb. DHEPIHsI»

66

67

68

PesepBHblit ypok. Pabora ¢ Tekctamu 1o
TeMe "MexaHnuyeckoe ABuKeHue"

Pesepaublit ypok. Pabora ¢ Tekcramu mo
Teme "JlaBineHue TBEPABIX Tell, KUIKOCTEN
1 ra3oB"

Peseprubrit ypok. Pabora ¢ Tekcramu mo
teme "Pabota. MomHocTs. DHeprus"

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

68
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8 KJIACC

Ne i/

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO-
KHMHETHUYECKON TEOPUU U UX ONBITHBIC
MTOATBEPKICHUS

Macca u pa3mep aTOMOB U MOJICKYJT

Mopaenu TBEpAOro, JKUAKOTO U
ra3000pa3HOro COCTOSIHUH BEIIeCTBa

OOBsicHEHHE CBOWCTB TBEPAOTO, KHUIAKOIO U
ra3000pa3HOr0 COCTOSIHUII BEIIECTBA HA
OCHOBE II0JIO’KEHUI MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH

Kpucrannnueckue u amopgHbIe Tena

CMaumBaHuE U KalnmnuJIIIPHOCTD.
HOBerHOCTHOG HaTsXKCHUC

o N o o

Tenoroe pacliupeHuC U C:XaTtue

Temmnepatypa. CBsi3b TEMIIEPATYpPbI CO
CKOPOCTBIO TEIIOBOT'O IBUYKEHUS YaCTHUI]

T

10

Buytpennss sneprus. CrocoOsl
M3MEHEHUs BHYTPEHHEHN aHepruu

Buasl Tenonepenaun

|

11

Ypok-koHpepenus "[IpakTuaeckoe
HCIIOJIb30BAHME TEMJIOBBIX CBOMCTB
BEIIECTB U MAaTEPUAJIOB B IIETSAX
sHeprocOepexeHus"

12
13

KoauuecTBO TEmIOTHI. YaenpHas
TCIIJIIOEMKOCTD

YpaBHEHHE TEIUIOBOTO OalaHca.




TemnooOMeH U TEIJIOBOE pPaBHOBECUC

14

JlaGopaTtophas padota "HcciaenoBanue
SIBIICHUS TETNIOOOMEHA IMPU CMETTNBAHUT
XOJIOTHOW U ropsideii BObI"

15

Pacuer xonmuecTBa TEIIIOTHI,
HE00XO0IUMOTr0 JUIsl HArpeBaHUs TeNa u
BBIJICTSIEMOTO MM IIPU OXJIAXKICHUH

16

17

JlaGopaTopHnas pabora "Onpeznenenue
yAEJIbHON TEIJIOEMKOCTH BemiecTa'
OHeprus TommBa. Y ieibHasi TeraoTa
CrOpaHus

18

19

[ImaBnenue n oTBEpAECBaHUE
KPUCTAJZIMYECKUX TeJI. Y IeJbHas TEIJIoTa
IUIaBJICHUS

JlabopaTtophast pabora "Ornpeznenenue
yZ1eJIbHOW TEIJIOTHI IUIaBJICHHUS Jibjia"

20

21

[Tapoo6pazoBaHue 1 KOHACHCALMSL.
Hcnapenne

Kunenwe. Y nenpHas Tennora
napooOpa3oBaHUs U KOHICHCAITHH.
3aBUCHUMOCTD TEMIIEPATypPhbl KUTIEHUS OT
aTMoc(hepHOTro JaBICHUS

22

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabora "Omnpenenenne OTHOCUTEIBHOU
BIIQYKHOCTH BO3ayxa"

23

Pemenue 3agau Ha onpeneneHne
BJI&JKHOCTH BO31yXa

24

[TpuHIMTIBI paOOTHI TETJIOBBIX JBUTATEINEH.
[TapoBas TypOuHa. /IBurarenab BHyTPEHHETO
CcropaHus

25

KII/I TermoBoro nsuraress. TeniaoBbie
JIBUTATEIIN U 3alIUTa OKPYKAIOIIEH Cpebl




3aKOH COXpaHEeHHMsI U IPEBPAIICHHUS

26
SHEPTrUH B TEIJIOBBIX MPOIIeCcax
[ToaroroBka K KOHTPOJIBHOU paboTe MO

27 teMe "Temnossle siBiaeHusa. M3sMenenne
arperaTHbIX COCTOSIHMH BeriecTa"
KontponsHast pabora o Teme "TemoBbie

28 sBJICHHS. VI3MEHEeHHe arperaTHbIx
COCTOSIHUH BerecTna"

29 Onektpuzanus ten. [IBa pona
AJICKTPUUCCKUX 3aPs 0B
VYpok-uccienosanue "IIEKTPU3ALUS TET

30 N "
WHAYKIIHCH U TIPU COTIPUKOCHOBEHUU

31 B3anmoneiicTBre 3apsoKeHHBIX Tell. 3aKOH
Kynona
Dnekrpudeckoe nojie. HampsskeHHOCTh

32 aeKTprudecKoro moss. [IpuHnummn
CYIIEPTIO3UITNH YJCKTPHUECKUX TTOJICH
Hocurenn niekTpuuyecKux 3apsaaoB.

33 N
DOnemeHTapHbIi 3apsaa. CTpoeHne aToma
[IpoBOOHUKHY U OUIIEKTPUKH. 3aKOH

34
COXPaHCHHUS DJICKTPHUYECKOTO 3apsijia

35 Pemenue 3a1au Ha MPUMEHEHHUE CBOHCTB
IIEKTPUUYECKUX 3apsI0B
DNEKTPUYECKHUNA TOK, YCIIOBHUS €r0

36 cyliecTBoBaHusl. MicTouHUKN
IIEKTPUIECKOTO TOKA

37 JleicTBHS 3TEKTPUUECKOT0 TOKA
VYpoxk-uccnenosanue "Jleiicteue

38 ANEKTPUUECKOTO TIOJIST Ha TIPOBOTHUKH U
JUAJIEKTPUKU"

39 DNEKTPUUECKUid TOK B METaJUIaX,

KUIKOCTAX U ra3ax




40

41

DneKTpuueckas Lenb U e€ COCTaBHbIE
4acTH

Cuna toka. JlabopaTopHas pabora
"U3Mepenue u peryampoBaHue CUIbl TOKa"

0.5

42

DJeKTpruYecKoe Hanpsikenue. BoibTMmerp.
JlaboparopHas pabota "M3mepenue u
peryJupoBaHue HaNpsKeHUs"

0.5

43

44

ConpoTuBieHUE TPOBOJHUKA. Y ACIBHOE
CONPOTHUBIICHUE BEILIECTBA

JlabopaTtopHas pabota "3aBUCUMOCTh
AJIEKTPUYUECKOTO COTPOTUBIICHUS

IMPOBOAHUKA OT €TI0 JJIMHBI, IJIOIIaan
MIOTIEPEYHOT0 CCUCHHS U MaTepuaia”

45

3aBUCHMOCTH CHJIBI TOKA OT HAMPSKCHMUSL.
3akoH OMa aJid yyacTka Henu

46

47

JlaboparopHas padota "HccnenoBanue
3aBHCHUMOCTH CHJIBI TOKA, HIIYIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHHS PE3UCTOpa U
HaIpsHKEHUs Ha pe3ucrope”

HOCJ’IGJIOB&TGJ'II)HOG " mapaJljICIbHOC
COCAUHCHUA ITPOBOAHHUKOB

48

49

50

JlaGopatopHas pabota "IIpoBepka npasuia
CJI0’KEHHsI HANIPSKEHUH NTpU
[IOCJIEIOBATEIbHOM COEIUHEHNUHU JIBYX
pe3ucTopos"

JlaboparopHas padota "IIpoBepka npasuia
JUISL CHJTBI TOKA MPH MapajieIbHOM
COEMHEHUH PE3UCTOPOB"

Pemrenue 3a1a4 Ha IpUMEHEHHE 3aKOHA
Owma i pa3IuIHOTO COeTNHEHUS
IIPOBOJTHUKOB

51

PabGora u MOIITHOCTB 3JICKTPUUYCCKOI'O TOKA.




3akoH /[>xoyins-Jlenma

52

JlaGopaTtopHnas pabota "Onpezaenenue
PpabOThl ¥ MOIIIHOCTH 3JIEKTPUUYECKOTO
ToKa"

53

OJeKTpuYecKue Lenu 1 noTpeduTenn
AIIEKTPUUYECKON 3HEpruu B ObITy. KopoTkoe
3aMbIKaHUE

54

55

[ToaroroBka Kk KOHTPOJIBHOM paboTe 110
TeMe "DIeKTPUUECKHE 3apsbl.
3apspKEeHHbIE TeJla U MX B3auMOJICHCTBHUS.
[TocTosiHHBIH 37€KTpUYECKUil TOK"

KonTponpHas padboTa mo Teme
"DeKTpUUeCcKHe 3apsaabl. 3apsKEHHbIE
TeJla U UX B3aumoencTBud. [locTostHHBIN
SIIEKTPUYECKUM TOK"

56

[TIocTosiHHBIE MATHUTSHI, UX
B3aMMOJCICTBHE

57

58

Ypok-uccnenosanue "M3ydyenne nouein
MMOCTOSSHHBIX MarHUTOB"

MaruaurtHoe 1mojae. MarautHoe moie 3eMin
Y €T0 3HAaUCHUE JJIs KU3HU Ha 3eMJie

59

OmneiT OpcTena. MaruuTtHoe nose
IIEKTPUUYECKOr0 TOka MarHurHoe nosue
KaTyIIKH C TOKOM

60

61

[TprMeHeHue AIeKTPOMArHUTOB B TEXHHKE.
JlaGopaTtopHas pabota "3yduenue
JEHCTBUS MAarHUTHOTO TOJIS HA TIPOBOJHUK
C TOKOM"

DNeKTPOABHUraTeNlb MOCTOSIHHOTO TOKA.
Hcrionb30BaHme AIIEKTPOIBUTATENCH B
TEXHUYECKUX YCTPOHUCTBAX U HA
tpancnopre. JlabopatopHas pabora

0.5




"KoHcTpynpoBaHnue u u3yueHrue padoThl
aneKTpoBUraress"

Onbitel @apazes. 3akoH

62 3JICKTPOMArHUTHOM MHIAYKIMU. [IpaBuio 1
Jlenna
Onekrporeneparop. CriocoObl MOTydeHUs

63 ANEKTPUIECCKOW SHEPTHH. DJIEKTPOCTAHIINH 1
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHH
[ToxroroBka K KOHTPOJILHOW paboTe MO

64 TeMe "DIEeKTPUYECKUE U MarHUTHBIE 1
SBJICHUS"

65 KonTponabHas padora no teme 1
"DJIeKTpUUECKUE U MAarHUTHBIE SIBJICHUS"

66 PesepBHblit ypok. Pabora ¢ Tekctamu 1mo 1
teme ""TernoBble siBIeHUs"

67 Pesepruslit ypok. Pabora ¢ Tekctamu 1o 1
teMme "[locTosHHBIN 2neKTpuYecKuii ToK"

68 PesepsHslit ypok. Pabota ¢ TekcTtamu 1o 1
TeMe "MaruuTHeie sBICHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 145




9 KJIACC

KoauuyecTBO 4acoB

Ne n/n Tema ypoxa Bcero KonTposbHbie padoTsl

1 MexaHnnyeckoe ABuxkeHue. MartepruanbHas TOUKa 1

9 Cucrema orcyera. OTHOCUTEIBHOCTh MEXaHUYECKOTO 1
JIBYDKEHUS

3 PaBHOMEpHOE IPSIMOJIMHEHOE JBUYKEHUE 1

4 HepaBHoMepHOE NpSIMOIHHEHHOE IBUKEHUE. 1
CpenHsisi 1 MTHOBEHHAsI CKOPOCTh

5 [TpsimonHetHOE PaBHOYCKOPEHHOE ABUKECHHUE. 1
Yckopenue

6 CxopocThb MPSAMOJIMHENHOIO PABHOYCKOPEHHOTO 1
neuxenus. ['paduk ckopoctu
JlaboparopHas paboTta "Onpenenenre yCKOpeHHs

7 TeJa TIPU PaBHOYCKOPEHHOM JIBUKECHUU TI0 1
HAaKJIOHHOM miockocTu"

8 CBoboxnoe nagenue ten. OnbiTel [anmnes 1

9 PaBHOMEpHOE nBUXKEHME IO OKpYKHOCTH. [lepuon n 1
yacToTa oOparieHus. JIuHelHas U yriaoBasi CKOpOCTH

10 LleHTpOoCTpeMHUTENBHOE YCKOPEHHE 1

11 ITepssiit 3akoH HeroToHa. BekTop cuibl 1

12 Bropoii 3akon HetoTona. PaBHonelicTByromas cusa 1

13 Tperuii 3akoH Herorona. Cyneprioznnus cui 1

14 Pemenne 3a1a4 Ha npumeHeHne 3ak0HOB HproToHA 1

15 Cuna ynpyroctu. 3akoH ['yka 1

16 Pemenne 3amau mo teme «Cuita ynpyrocTuy 1

17 JlaGopatopHas pabota «OnpeeneHne sKeCTKOCTH 1
NPYKAHBDY

18 Cuia TpeHust 1




19

Pemenue 3anad no reme «Cusa TpeHUS»
JlaboparopHas pabota "OnpeneneHue

20 "
Kod(puImeHTa TPEHHS CKOJIbXKCHUSI

21 Pentenue 3amaud mo treme "3axonsl HeroTona. Cuia
ynpyroctu. Cuia TpeHus"

29 Cuia TSKeCTH U 3aKOH BCEeMUPHOTO TATOTEHUSI.
Y ckopeHue cBOOOTHOTO MaeHUs
Vpok-xoH(pepeHnus "JIBUKeHUE TEI BOK

p p pyr

23 rpaBuTannoHHOro 1eHTpa (ComHeyHas cuctema).
I'anaktuxn"

24 Pemenne 3amaa no teme "Cuia TSOKECTH U 3aKOH
BCEMUPHOT'O TATOTEHUS"

epBasi KOCMHYECKasi CKOpocThb. HeBecoMOCTE 1

25 1 H
neperpy3Kku
PaBHOBecue marepuanbHON TOUKH. AOGCOJIIOTHO

26 TBEpJ0E Teso. PaBHOBEcHe TBEPAOTO Tena ¢
3aKpEIVIEHHOW OChIO BpalllCHUs

27 MowmenT cuibl. LeHTp TskecTn

8 Pemenue 3agau no reme "MomeHT cuinbl. LleHTp
TsoKecTH"

29 [ToaroroBka Kk KOHTPOJILHOM paboTe Mo TemMe
"MexaHndeckoe aBrkeHne. B3aumonelictsue ten"

30 KonTponbHas padora no teme "Mexannuyeckoe
nBmkenne. Bzaumonelictsue ten"

31 Nmnynse Tena. UMnynbe cuiibl. 3aKOH COXPAHEHUS
HMITyJIbCa. YTIPYTO€ U HEYNIPYTroe B3auMOIEUCTBUE

30 Pemenue 3amad mo Teme "3akoH coXpaHEHUS
umnyisca'

33 Ypok-koHpepenuus "PeakTuBHOE ABMKEHHE B
PUPOJIE U TEXHUKE"

34 Mexannueckas paboTa U MOIIHOCTb




PaGoTa criibl TSAXKECTH, CUJIbI YIIPYT'OCTHU U CHUJIBI

35 1
TPECHHUS
JlaboparopHas pabota «OnpeneneHne paboThl CHIIBI

36 TPEHUS ITPH PaBHOMEPHOM JBHKEHUH TeJja 1O 1
TOPU30HTAILHON TOBEPXHOCTH

37 CBs13b 2HEpruu U padoThl. [loTeHIMaIbHAS YHEPTUSA 1

38 Kunernueckas sueprus. TeopemMa 0 KHHETUUECKOMN 1
SHEPrUU

39 3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE 1

40 JlaboparopHnas pabota «3ydeHue 3akoHa 1
COXpPaHEHHSI SHEPT UM

41 KonebarenbHoe IBMKEHUE U €T0 XapaKTEPUCTHKU 1

42 3aryxaromue Konebanus. BeiHyX1eHHbIE KOoJIeOaHMsl. 1
Pe3onanc

43 MaremaTrueckuii U TPy >KHUHHbBIN MasiTHUKA 1

44 Ypoxk-uccnenoBanue «3aBUCUMOCTb IEpHOJIa 1
KoJIe0aHUM OT )KECTKOCTH MPY>KUHBI U MACChI TPy3a»

45 [TpeBparienre SHEPTUU PU MEXAHUUECKUX 1
KoJ1e0aHUsX

16 JlaGopaTtopHast pabota «OrnpesesieHne 4acTOThl U 1
nepuoa KoaebaHui mpy>KMHHOTO MasiTHUKA
JlaGopaTtopHast pabota «I[IpoBepka HE3aBUCUMOCTH

47 nepuojia KojaeOaHuii rpy3a, HOBEIIEHHOIO K HUTH, 1
OT MacChl Tpy3a»

48 Mexannueckue BoJHbI. CBONCTBa MEXaHUYECKUX 1
BOJIH. [IpofonpHBIE U MONIepeyHbIe BOJIHBI

49 Ypok-koHpepenus "MexaHUYeCKre BOJTHBI B 1
TBEPAOM Telie. CEHCMUYECKHE BOJTHBI"

50 3Byk. PacripocTpaneHnne u oTpakeHue 3ByKa 1

51 Ypok-uccnenoBanue "HabmoneHne 3aBUCUMOCTH 1

BBICOTHI 3ByKa OT 4acCTOTHI"




I'poMKOCTB 3ByKa M BbICOTA TOHA. AKYCTUYECKHI

52
pe30HaHC

53 VYpok-koudpeperuus "YapTpa3Byk U HHPPa3BYyK B
MPUPOJIC U TEXHUKE"
[TonroroBka Kk KOHTPOJILHOU paboOTe MO TeMe

54 "3aKoHBI cCOXpaHeHus. MexaHndecKue KoJeOaHus u
BOJIHBI"

55 KoHnTtposbHast pabota 1o Teme "3aKoHbI COXpaHEHUSI.
Mexannueckue KoineOaHus: U BOJHBI"

56 DIIEKTPOMArHUTHOE TOJI€. DIEKTPOMATrHUTHBIE
BOJIHBI

S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-konpepenius "llkana 3neKTpoMarHuTHBIX

58 BOJIH. Vconp30BaHue 3JIEKTPOMArHUTHBIX BOJH JIJIS
COTOBOM cBsI3U"
VYpoxk-uccnenosanue "M3yuenue cBOMCTB

59 AJIEKTPOMATHUTHBIX BOJIH C TIOMOIIBI0 MOOUIIBHOTO
tenedona"

60 Pemienue 3agau Ha onpeieIeHUE YaCTOThI U JITTUHBI
AIEKTPOMATHUTHON BOJIHBI

61 DneKkTpoMarHuTHas mpupoza ceera. CKOpoCcTh CBETa.
BousiHOBEBIE CBOJICTBA CBETA

62 Hcrounuku ceera. [Ipsamonunennoe
pactipoctpanenue cera. 3atmenus Coinnia u JIyHb

63 3aKoH OoTpaxkeHus cBeTa. 3epkana. Pemienue 3amau Ha
MIPUMEHEHNE 3aKOHA OTPAKCHUS CBETa

64 [Ipenomnenue cBera. 3aKOH MPEIOMIICHHS CBETA
[TonHOE BHYTpEHHEE OTpAXKEHUE CBETA.

65 Hcnonp30BaHME MOTHOTO BHYTPEHHETO OTPAKECHUSI B
ONTHUYECKUX CBETOBOJIAX

66 JlaboparopHas paboTta "HccrnenoBanue 3aBUCHMOCTH

yrija nmpeJaIoMJICHUA CBETOBOT'O Jiyda OT yIJia MMaaCHUA




Ha rpaHuiie "BO31yX-CTEKJIO

Ypok-koHpepenius "Mcnonb3oBaHuE TOJIHOTO

67 BHYTPEHHETO OTPa)KEHUs: CBETOBO/IBL, 1
ONTUKOBOJIOKOHHAS CBS3b"

68 Jlunzel. OnTuyeckas cuiia JIMH3bI 1

69 [TocTpoenue n3o0pakxeHUi B JTMH3AX 1
JlaGopaTtopHnas pabora "Onpenenenue GOKyCHOTO

70 PAacCTOSIHUS U ONITUYECKON CUIIBI COOMparoILet 1
JIUH3bI"

71 Ypok-koHpepennus "OntTuyeckue TMH30BbIE 1
npuOopsbr"

72 I'na3 xak onruyeckas cucrema. 3peHue 1

73 Ypoxk-koudepennus "ledexrs 3penus. Kak 1
COXpPaHUTh 3peHue"
Paznoxenue 6enoro csera B criekTp. ONbITHI

74 Hprorona. CnoxeHue CrieKTpaibHbBIX IIBETOB. 1
Jucnepcus cBeta
JlaGopatopHas pa6ota "OnbITH MO Pa3I0KEHUIO

75 0esIoro cBeTa B CIIEKTP M BOCIPHUITHIO IIBETA 1
IPEMETOB NP UX HAOIIOJCHUN Yepe3 [IBETOBbIE
¢unbTpe"

76 VYpok-npaktukym "BoiHOBBIE CBOWCTBA CBETA! 1
mucrepcus, MHTepdepeHnus u qudpaxius"

77 Omneitel Pesepdopna u mraneTapHasi MOJIEIb aTOMa 1

78 IToctynarel bopa. Monens atoma bopa 1

79 Hcnyckanue u noriounieHue ceera atoMoM. KBaHTHI. 1
JInnenyaTele CIIEKTPHI

80 VYpoxk-npaktukym "HaGuroieHne cnekTpoB 1
WCITyCKaHUs"

81 PanroakTHBHOCTD 1 €€ BHUIIBI 1

82 Ctpoenne aToMHOTO siipa. HykimoHHast Mojiens 1




83 PannoaktuBHbIC NIpeBparieHus. M3oTombl 1

84 :P@ﬂeHHe3aH%?IH)TCMe:"PaﬂﬂoaKTHBHHG 1
MIpEeBpaICHUS

85 [Tepuon momypacnana 1

86 Ypok-koHpepennus "PagnoakTHBHBIC U3TyICHUS B 1
IPUPOJE, MEAUIIMHE, TEXHUKE"

87 SnepHbie peakiuu. 3aKOHbI COXPAHEHUS 3apSI0BOTO 1
¥ MacCOBOT'O YHCEl

88 DHeprusi CBI3u aTOMHBIX sifiep. CBsi3b MacChl U 1
SHEPTrUu

89 Pemenue 3amaq o teme "SnepHbie peakuuu” 1

90 Peakuuu cunTesa u neneHus siaep. McrouHuku 1
sHeprun CoJiHIA U 3BE3]T
Ypoxk-koudpepenuus "SnepHas sHepreTHKa.

91 JleiicTBUS paAOaKTUBHBIX U3JIyY€HUH Ha KUBbHIE 1
OpraHu3msl"
[ToaroroBka Kk KOHTPOJILHOM paboTe Mo TemMe

92 "DNEeKTpOMarHuTHOE 1oJ€e. DJIEKTPOMATHUTHBIE 1
BOJIHBI. KBaHTOBBIC sIBICHUS"
KontponbHas padoTa mo Teme "I1eKTpOMarHuTHOE

93 noJie. JJIEKTpOMarHuTHele BOJIHbL. KBaHTOBBIE 1
SIBJICHUST"

94 HOBTOEGHI/IG, o0o6menue. JlabopaTopHbie pabOTHI 1O 1
Kypcy "B3aumoneiicteue ten"

95 [ToBTOpenue, 06061meHne. Pemienne pacyeTHbIX U 1
Ka4eCTBEHHBIX 3a7a4 1o Teme "TeroBsle npouecch”
[ToBTOpenue, 06o0IeHNE. Perienne pacueTHbIX U

96 KaueCTBeHHBIX 3a1a4 1o Teme "KIIJ] TerroBeix 1
nBuraresuei”
[ToBTrOpenue, 06o0eHNe. Perenne pacueTHbIX U

97 KaueCcTBEHHBIX 3a1a4 o teme "KI1/] 1

JIEKTPOYCTaHOBOK"




[ToBTOpenue, 0600meHuE. JlabopaTopHbIe pabOTHI IO

98 " " 1
Kypcy "CBeTOBbIE SIBIICHUS

99 [ToBTropenue, o6o0menue. Pabora ¢ TekcTamu 1o 1
TeMme "3aKOHbI COXPAaHEHUS B MEXaHUKE"
[ToBTOpenue, 0600meHne. PaboTa ¢ TekcTamu 1mo

100 " " 1
teme "KonebaHus 1 BOJHBI

101 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu o 1
teme "CBeTOBbBIC SIBJICHHS"

102 [ToBTOpenue, 0600meHNe. PaboTa ¢ TekcTamu 1Mo 1
teme "KBaHTOBas u siaepHas ¢puzuxa"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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