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IHHOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypoBHE OCHOBHOTO 0OmIero oOpa3oBaHMs COCTaBICHAa HAa OCHOBE
IIOJIOKEHUH U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUsS Ha 0a30BOM ypOBHE OCHOBHOM 00pa30BaTesIbHON
nporpammsl, nipeactaBieHHbx B DI'OC OO0, a Takxke ¢ yuétoMm denepaibHON pabodeit mporpaMMbl
Bocriutanust u Konueniuu npenonaBanus yueOHoro npeamera «Pu3nkay.

Conepxanue MporpaMMbl 1O (HU3UKE HAMpPaBICHO Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYYalOUIMXCS M OpraHu3alMio u3ydeHus (U3MKM Ha JAEATeNbHOCTHOM ocHoBe. B
porpamMMme 1o (pu3MKe y4UTHIBAIOTCS BO3MOKHOCTH Y4eOHOIO MpeaMeTa B peaau3aluu TpeOoBaHUMN
@I'OC OOO k muaHupyeMbIM JMYHOCTHBIM M METAlpeAMETHBIM pe3yibTaTaM OOYy4eHHs, a TakKe
MEXIIPEIMETHBIE CBS3M €CTECTBEHHO-HAYUHBIX YYEOHBIX NMPEIMETOB HAa YPOBHE OCHOBHOI'O OOILIEro
oOpa3oBaHus.

IIporpamma 1o ¢pu3uKe ycraHaBIMBaeT pacupezesneHle yueOHoro MaTepuaa o rojam o0yueHus
(mo kjaccam), mpeIaraeT NPUMEPHYIO MOCIEA0BATEIbHOCTh U3YYEHUS TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COACPKAHUSI U YUETE BO3PACTHBIX OCOOEHHOCTEHN 00yJaromuxcs.

IIporpamma no ¢usuke pazpaboTaHa C LEJNbIO OKa3aHUs METOJUYECKOW MOMOIIM YYHUTENIO0 B
co3JlaHuM padoueil mporpamMmsbl 10 y4eOHOMY IIpeIMETY.

dusnka SBISETCS CUCTEMOOOPA3YIONIMM JJIsi €CTECTBEHHO-HAYYHBIX YYE€OHBIX MPEAMETOB,
MOCKOJIBKY (DM3WYECKHE 3aKOHBI JIEKAaT B OCHOBE MPOIECCOB W SIBICHHH, W3y4aeMbIX XUMHEH,
Ouosiorueit, actpoHoMueil U pusnueckoi reorpagueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUYHYIO KAPTUHY
MUpa, IPeJoCTaBiIsgeT Haubosee sicHble 00pa3lbl IPUMEHEHHsT HAyYHOTO METO/a MO3HaHMs, TO €CTh
croco0a MoJrydeHus! TOCTOBEPHBIX 3HAHUH O MHpE.

OpnHa U3 TTIaBHBIX 337124 (U3UUECKOT0 00pa30BaHUs B CTPYKTYpE 0OIIET0 00pa30BaHHs COCTOUT
B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHOU T'PAMOTHOCTH U MHTEpECa K HayKe Y 00y4aroIuxcs.

W3yuenne ¢u3ukn Ha 0a30BOM ypOBHE IPEANOJIAraeT OBJIAJEHHUE  CIETYIOLIUMU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

® Hay4YHO OOBSCHSATH SIBJICHMUS;

® OILIEHUBATh U IOHUMAaTh OCOOEHHOCTH Hay4YHOTO MCCIIE€0BAHNUS;

® HMHTEPIPETUPOBATH JaHHBIE U MCIIOIb30BaTh HAYUHBIE I0KA3aTEIbCTBA IS TIOJYyUEHUS BBIBOJOB.

Ienu n3ydeHus GU3MKKU HAa ypOBHE OCHOBHOIO 001Iero odopazoBaHus ompezeneHsl B Konnenuun
npemnojiaBaHus yueOHoro npeamera «Pusnka» B 00pa3oBaTesIbHBIX OpraHuzanusx Poccuiickoi

@denepanyy, pealu3ylOIIUX OCHOBHBIE 00I111€00pa30BaTENIbHBIE MPOrPaMMBbl, YTBEPKIAEHHON

pemienneM Komnernn MunncrepctBa npocsemienusi Poccuiickoit ®enepauuu (IpoTokoa oT 3

nexabps 2019 r. Ne [TK-4BH).

Hean n3yyenus pu3nKu:

e NpuUOOpeTeHHEe MHTEpeca M CTPEMJIEHUS OOYYaroIIMXCS K HAaydHOMY HW3Y4YEHHIO IPHUPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

® pa3BUTHE IPEICTaBICHUI O HAYYHOM METOJIe MO3HaHUsI U (OPMUPOBAHUE HCCIIET0BATEIHCKOTO
OTHOIIECHHUS K OKPYXAIOIIUM SIBIICHUSM;

¢ (GopMUpOBaHHE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysibTaTa U3y4yeHHUs] OCHOB CTPOEHHUS MaTepuu U

(GyHIIaMEHTaJIbHBIX 3aKOHOB (DU3HKHU;

e (GopMUpOBaHHE TPECTABICHUNH O poNM (U3UKHU JUIsl Pa3BUTHUS JPYTUX E€CTECTBEHHBIX HayK,

TEXHHUKHU U TEXHOJIOTHUI;

® Dpa3BUTHE TMPEIACTABICHMH O BO3MOXKHBIX cdepax Oyaymedl npodeccnoHaIbHON

NeSITeIbHOCTH, CBSI3aHHOW C (DUM3MKOW, MOATOTOBKA K JajbHeilIeMy OOy4eHHUI0 B 3TOM
HaIPaBJICHUU.



JlocTikeHne ATUX I1eledl mporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUS
o0ecreunBaeTcs peleHrueM CIeAYIONnX 3a1aY:
e TpUOOpPETCHHE 3HAHWW O IUCKPETHOM CTPOCHUU BEIIECTBA, O MEXAHMYECKUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;
e MpuOOpEeTeHHE YMEHHH ONMUCHIBATH U OOBACHATH (PU3UYECKUE SIBICHUSA C HCIOJIb30BAaHUEM
[MOJIYYEHHBIX 3HAHHI;
® OCBOEHHE METOJIOB PEUICHHS MPOCTEHIINX pacyETHBIX 3aJay C MCIOJb30BaHUEM (DPU3MUECKHUX
MOJIETICH, TBOPUECKUX W NMPAKTUKO-OPHUCHTUPOBAHHBIX 33]1aY,
® pa3BUTHE yMEHUN HAOMIOAATh MPHUPOJHBIC SBJICHHS W BBINOJHATH OMBITHI, JIaOOpaTOpPHBIE
paboThI U IKCIIEPUMEHTAIbHbBIE UCCIIEA0BAHUS C UCIIOIb30BAHUEM U3MEPUTEIBHBIX TPHOOPOB;
e ocBoeHHe TpUEMOB paboThl ¢ HHGOpMaIueil (GU3NUECKOro coiep Kanus, BKI0Yas HHHOPMaIUIO
0 COBPEMEHHBIX JOCTHKEHUIX (DU3UKH, aHATU3 U KPUTUYECKOE OLIECHUBaHNE UH(POpMAIINH;
® 3HAKOMCTBO €O cdepaMu MpodeccHOHANbHON NeATeNbHOCTH, CBSI3aHHBIMU C (DU3UKOHU, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHHIX (DU3MUECKOI HAYKH.
Ha wusydenue ¢usuku (0a30BbIi ypOBeHb) Ha YpPOBHE OCHOBHOTO OOIIET0 0OOpa3oBaHH
otBoautcs 238 vacoB: B 7 kiacce — 68 vacoB (2 yaca B Henenio), B 8 kiacce — 68 yacoB (2 yaca B
HEJIeNI0), B 9 KJ1acce — 102 yaca (3 yaca B HEJIeIIO0).

[Ipemuiaraemelii B mporpamMme 1o (U3uKe MepeyeHb J1a0opaTOpHbIX pabOT U OMBITOB HOCUT
PEKOMEHIATENbHBIA XapaKTep, YIUTENb JIeIaeT BEIOOp MPOBEICHUS JTaOOPaTOPHBIX paOdOT U OIBITOB C
y4€TOM HHIUBUAYAIbHBIX OCOOCHHOCTEH O0O0YYaroIIMXCs, CIUCKAa 3KCIEPUMEHTAIbHBIX 3aJaHuil,
IIpeJularaéMblX B paMKaxX OCHOBHOI'O T'OCY/IapCTBEHHOI'0 SK3aMeHa 110 (pusuke.



COJEP)KAHUE OBYYEHUA

7 KJIACC

Pasznes 1. ®u3uka u e€ poJib B MO3HAHUU OKPYKAKILET0 MUPA.

®uznka — Hayka o npupoje. fABneHus npupoasl. Pu3ndecKue sSBICHUS: MEXAHUYECKUE, TEIUIOBHIE,
AIEKTPUYECKUE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIC.

dusndeckue BenuuuHbl. M3mepenue ¢usndeckux BenwunH. Dusmueckue npubdopsl. [lorpemHocTs
n3MepeHuil. MexayHapoaHasi CUCTeMa eIMHULL.

Kak ¢uszmka u apyrue ecTtecTBEHHbIE HAayKH HM3y4aroT Npupody. EcTecTBeHHO-Hay4dHBIH METOA
MO3HAHMS: HAOJIOJIEHHE, TMOCTAaHOBKA HAYYHOT'O BOIPOCA, BBIABMKEHUE TUIIOTE3, AKCIIEPUMEHT IO
MIPOBEPKE TUIOTE3, 00bICHEHNE Ha0I01aeMoro siBieHus. Onrcanne pU3ndecKux siBICHUHN C TTOMOIIIBIO
MOJIEIIEN.

Jemoncmpayuu.

1. MexaHu4deckue, TeTIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJIICHHUSI.
2. ®uzuveckue MPUOOPHI U MPOIIeIypa MPSIMBIX U3MEPEHUI aHAJIOTOBBIM U IIU(PPOBLIM MIPUOOPOM.

Jlabopamopuvie pabomsl u onvimel.

1. Omnpenenenre UEHBI JeNIeHUs MIKAIbI K3MEPUTEIHLHOTO MpHOopa.

2. H3mepeHue pacCTOsTHUM.
H3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENA.
Onpenenenue pasMepoB MajbIX TE.
N3mepenne Temneparypsl IPU MOMOIIHU KUAKOCTHOTO TEPMOMETpPA U IaTYMKA TEMIIEPATYPHI.
[IpoBenenune uccienoBaHUs MO IMPOBEPKE T'MIOTE3bl: JANBHOCTh MOJNETA IIAPUKA, MYLIIEHHOIO
TOPU30HTANILHO, TEM O0JIbIIIe, YeM OO0JbIIe BBICOTA ITYCKA.

Pa3znea 2. [lepBoHayaibHbIe CBEJeHUS 0 CTPOCHHUHU BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mepbl. ONBITHI, JOKAa3bIBAIOIIME IUCKPETHOE
CTPOEHHE BEILIECTBA.

JIBrkeHue yactull BemecTBa. CBs3b CKOPOCTH JIBMIKEHMS YAacTHI] C TeMIlepaTypoil. bpoyHoBckoe
neuxkenue, 1uddys3us. BzanmoaelicTBre 4acTUIl BEIIECTBA: MPUTSHKEHNE U OTTAIKMBAHHE.

ArperaTHbIe COCTOSTHUS BEIIECTBA: CTPOCHUE Ta30B, )KUAKOCTEH U TBEPABIX (KPUCTALITUYECKUX ) TEII.
B3auMocBs3p  MeXJy CBOMCTBAMH BEIIECTB B pa3HBIX arperaTHbIX COCTOSHHUSIX H  HX
aTOMHO-MOJIEKYISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. HabGmonerne OpOyHOBCKOTO JIBHKCHHUSI.

2. Habmonenue nuddysuu.

3. HaOmronenue siBIeHUN, OOBACHSIONIUXCS NPHUTSDKCHHEM WM OTTAJKUBAaHUEM YaCTHIL

o kW

BEILIECTBA.
Jlabopamopmuvie pabomuvl u onvimol.
1. Ormenka quaMeTpa aToMa METOZOM PSIOB (C UCTIOb30BaHueEM GoTorpaduii).
2. OneIThl IO HAOJIOICHUIO TETNIOBOTO PACIIUPEHUS Ta30B.
3. OmnsITH IO OOHAPYKEHUIO TEUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Paznen 3. /IBu:keHune u B3auMo/ieiicTBue TeJl.
Mexanunueckoe nBuxkeHue. PaBHomepHoe 1 HepaBHOMEpPHOE JiBHKeHHe. CkopocTh. CpeHsis CKOPOCTh
IIPY HEPABHOMEPHOM JBUKEHNUH. PacuéTr myTH u BpeMeHH JIBUKECHHUSL.
SIBnenune HHCPLUH. 3akoH HUHCPLUH. BSaI/IMO}IeﬁCTBHe TCJI KaK NpUYMHA H3MCHCHHSA CKOPOCTHU
NBIWKEHUS Tenl. Macca kak Mepa uHepTHocTH Tena. IlmoTHocth BemiecTBa. CBsA3b IJIOTHOCTU C
KOJMYECTBOM MOJIEKYJ B eIMHUIIe 00BEMA BEIeCTBa.



Cuna kak xapakTepuCcTUKa B3auMoerncTBus Tei. Cuia ynpyrocty 1 3akoH ['yka. U3mepeHue cuiibl ¢
MIOMOIIIbIO TMHAMOMETpA. SIBlIeHHE TATOTeHUs U cuila TsbkecTu. Cuiia TsShDKeCTH Ha Apyrux riaHeTax. Bec
tena. HesecomocTs. CiiokeHue cuil, HAIIpaBJICHHBIX 110 OJHOM npsiMoii. PaBHoaelcTBytomas cuit. Cuna
TpeHus. TpeHue CKOIbKEHUs U TpeHue nokos. TpeHnue B Npupojie U TEXHUKE.

Jemoncmpayuu.

1.

o v w

HaOmrogenrne MeXaHMYECKOro IBUKEHHS Tela.
N3mepenne ckopocTu MpsIMOJIMHEMHOTO JIBUXKEHUS.
HalGmronenue siBleHUsI HHEPILIUH.

Hal6mronenne nsMeHeHus1 CKOPOCTH MTPH B3aMMOICHCTBHH TEJl.
CpaBHEHHE MacC 1O B3aUMOJACHCTBHUIO TEJI.
CnoxxeHue Cuil, HallpaBJICHHBIX MO OJJHOMN MPSIMOH.

JIaﬁopamoprle padomut u onvimol.

1.

w

OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JABIDKEHUs (IIapuKka B KHAKOCTH, MOJENU
ANEKTPUYECKOTO aBTOMOOUJIS M TaK Jlajee).

Omnpenenenue cpeaHeil CKOPOCTH CKOJIbKEHUS OpyCKa WM [IapuKa [0 HAKIIOHHOW MIOCKOCTH.
Onpenenenye MIOTHOCTU TBEPJIOTO TENA.

OnbITHI, JEMOHCTPUPYIOIIUE 33aBHCHMOCTH pacTshKeHHs (mpedopmamnuu) MPYyKUHBI OT
IIPUIIOKEHHOMN CHUIIBL.

OnbITHL, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIbI TPEHHSI CKOJIBKEHUS OT Beca TeJla U Xapakrepa
CONPUKACAIOLIUXCS TOBEPXHOCTEH.

Pa3nea 4. /laBiienune TBEPABIX TeJl, :KUAKOCTEH U I'a30B.

HaBnenue. CrocoObl yMEHBIICHHUS W YBEIWYEHUs JaBiieHus. JlaBmeHue rasza. 3aBUCHUMOCTH
JaBJIeHUA raza oT 00bEma, Temreparypsl. [lepenava napneHus TBEPABIME TellaMU, )KUIKOCTSIMU U Fa3aMH.
3akon Ilackansa. IlneBmMaTuyeckue MalIWHBI. 3aBUCHMOCTH JaBIIEHUS KHUAKOCTH OT TIyOHHBI.

I'mapocraruueckuii mapanoxc. CooOmmaronirecs cocyasl. [ uapaBinyeckue MeXaHU3MBl.

ATtmocdepa 3emian u atMochepHoe AaBieHue. [IpuunHbI CyIecTBOBaHUS BO3IYLIHOW 000JI0UKU
3emiu. OnbiTr Toppuuemnu. M3mepeHue atmochepHOro AaBieHHsA. 3aBHCHUMOCTb aTMOC(HEPHOTro
JaBJICHHsI OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! 111t n3MepeHus aTMOCHEpHOTro AaBICHHUSL.

JleiicTBHE XUIKOCTH U Ta3a HAa MOTPY>KEHHOE B HUX TeJO. BeiTankuBaromas (apxuMeioBa) cuia.
3akon Apxumena. [InaBanue ten. BozayxoriaBanue.

Hemoncmpayuu.

1. 3aBUCHMOCTb JJaBJIEHUS ra3a OT TeMIEpaTyphl.

2. Ilepenaua naBieHuUs )KUIKOCTBIO U Ta30M.

3. Coobmarommecs CoCy/ibl.

4. T'wppaBnuyeckuii mpecc.

5. TIlposiBnenue aecTBUsI aTMOCPEPHOTO 1aBICHUS.

6. 3aBHUCHMOCTH BBHITAIKUBAIONIICH CHIIBI OT 00BEMa MOTPYKEHHOW YacTH Tella W IJIOTHOCTU
JKUJIKOCTH.

7. PaBeHCTBO BBITAJIKMBAIONIEH CUJIbI BECY BEHITECHEHHOMN KUIKOCTH.

8. VYcioBue muiaBaHMs TeN: IUIAaBAaHWE WIM MOTPY)KEHHE TENl B 3aBUCUMOCTH OT COOTHOILECHHS

IUTIOTHOCTEM TeJla U )KUIKOCTH.
Jlabopamopuvie pabomul u onvimel.

1.

TEIa.

2.

HccnegoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00BEMa HOI‘py}I(éHHOﬁ B ) KMAKOCTb 4aCTH

Onpenenenre BHITATKUBAIOIIEH CHIIBI, IEHCTBYIOIIEH Ha TENO, MOTPYKEHHOE B KHUIKOCTb.



3. IlpoBepka HE3aBMCUMOCTH BBITAJIKHUBAIOIICH CHJIbI, AEHCTBYIOIIEH HA TEJIO B JKUJIKOCTH, OT
MaccChl Tela.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUIIbI, ICHCTBYIOIIEH Ha TEJIO B
KHUJKOCTH, OT 00BbEMA MOTPYKEHHOM B KUIKOCTh YACTH TEJA U OT MIOTHOCTU KUAKOCTH.

5. KoHcTpynpoBanue apeoMerpa WM KOHCTPYUpPOBAaHUE JIOAKA U  OINpeAelieHHe €€
IpPy30I0AbEMHOCTH.

Pa3nea 5. PaGora n MOIHOCTD. JHEprus.

Mexanuueckast pabota. MOITHOCTb.

[IpocTeie MexaHH3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio paBHOBecus pblyara.
[Ipumenenue mpaBuiia paBHOBECHsl pblyara K OJIOKy. «3osoToe mpaBuiio» mexanuku. KIIJ[ mpocThix
MexaHu3MoB. [IpocThie MeXaHNU3MBI B OBITY U TEXHHKE.

Mexannueckas 3Heprusi. Kunerndeckas u noteHuuanbHas sHeprus. IIpeBpaienue ogqHoro Buja
MEXaHWYECKOM PHEPIUU B APYroi. 3aKOH COXPaHEHHUs SHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. TIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomsl u onsimol.

1. Ompenenennie paboOThl CUIIBI TPEHUS MPU PABHOMEPHOM JIBHKEHUU Tella M0 TOPU30HTAIbHOU

MMOBEPXHOCTH.

2. MHccnenoBanue ycioBui paBHOBECHSA pblyara.

3. Hsmepenne KIIJl HaKIOHHOM IJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXaHUYECKOM SHEPIUH.

8 KVIACC

Pa3pen 6. TenioBblie IBJICHUS.

OCHOBHbIE TIOJOXKEHHUSI MOJIEKYJISIPHO--KUHETUUECKON TeOopuu CTpoeHMsI BeulecTBa. Macca u
pa3Mepsl  aToOMOB M MoOJeKyd.  OnbIThl,  MOATBEP)KAAIOIIME  OCHOBHBIE  IOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKON TEOPHH.

Mogenu TBEPAOrO, XHUIKOIO M Ta3000pa3HOro COCTOSHUN BemiecTBa. Kpucrammnueckue u
amopdusie Tena. OObsICHEHHWE CBOWCTB Ta3oB, JKUJKOCTEM M TBEPIBIX TEJ HAa OCHOBE MOJIOKEHUU
MOJIEKYJISIPHO--KMHETHYeCKOU Teopun. CMauMBaHNE U KaWLISpHbIE sIBIEHUA. TernoBoe pacumpenre u
cKaTHe.

Temnepatypa. CBsA3b TemnepaTypbl CO CKOPOCTBIO TEILIOBOTO JBMKEHMS 4YacTUL. BHyTpeHH:s
sHeprusi. CrnocoObl U3MEHEHUs] BHYTPEHHEW SHEpruu: TeIluionepeaada U coBeplieHue padoTbl. Bumbl
TEIUIONEPEIayu: TEIIONPOBOAHOCTD, KOHBEKIINS, N3JIy4CHHE.

KonnuecTBo TemnoTel. Y aenbHas TEINIOEMKOCTb BELIECTBA. TeMI000MEH U TEMIOBOE PaBHOBECHE.
VYpaBHenue TerioBoro Oanmanca. [InaBieHune u oTBepJeBaHUE KPHUCTAJUIMYECKUX BEIIECTB. Y eiIbHas
TeroTa IuiaBieHus. IlapooOpasoBanue u koHjeHcauus. Mcnapenue. Kunenue. YnenbHas TeruioTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPhI KUTIEHUSI OT aTMOC(EpPHOTO JaBICHHUS.

BrnaxnocTs Bo3ayXa.

OHeprus ToIMBa. Y IeJbHasl TEMJI0Ta CTOPAHMUSL.

[Mpunanmne! padotsl TemnoBsix apuratenei KIIJ[ teruioBoro npuratens. TeroBble JBUTATENH U
3alIuTa OKPYKaroIIeH Cpeibl.

3aKOH COXpaHEHHS U MPEBPALEHUS SHEPTUU B TEIUIOBBIX Mpoleccax.

Hemoncmpayuu.

1. HaOmonenue GpOyHOBCKOTO ABHKEHHSL.

2. Habmonenne nuddys3un.

3. HaGmionenue siBneHUI cMauyMBaHUs ¥ KaIWUISIPHBIX SBJICHUM.



4. HaOmoaeHue TernjaoBoro paciiupeHus Te.

5. M3MeHeHue AaBIeHHS ra3a MPH U3MEHEHHH 00bEMa M HarpEeBAaHUH WIIH OXJIAXKICHUH.
6. IlpaBuia u3smepeHus TemrnepaTyphl.

7. Buasl Temnonepenayu.

8. OxJyaxkJIeHue Mpu COBEPIICHUU PadOTHI.

9. HarpeBanue npu coBepiieHUN padOThl BHEIIHUMHU CHUIIAMHU.

10. CpaBHeHUE TEIOEMKOCTEN PA3JIMYHBIX BEILECTB.

11. HabGuroieHre KUTICHUSI.

12. HaGmroieHue MOCTOSIHCTBA TEMITEPATyPhI P TUIABJICHUU.

13. Moaenu TEeIIOBEIX ABUTaTEICH.

Jlabopamopuusie pabomot u onvimel.

1. OmnbIThl 1O OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSKEHUSI.

OnbIThI 110 BEIPAIIMBAHUIO KPUCTAJIOB IIOBAPEHHOW COJIM WIIM caxapa.

OmnbITH IO HAOTIOIEHUIO TETUIOBOTO PACIIMPEHHSI Ta30B, KHUIKOCTEH M TBEPIBIX TEII.
Ormpezenenne naBieHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.

OnbIThI, IEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBJICHHs BO3JyXa OT €ro o0bEMa M HarpeBaHus
WM OXJIQXKICHUS.

vk wNnN

6. IlpoBepka THMNOTE3bl JIMHEHHOW 3aBHCHUMOCTH JUIMHBI  CTOJIOMKA  JKHJIKOCTH B
TEPMOMETPHUUECKON TPYOKE OT TeMIIepaTyphI.

7. HabGmronenrne W3MEHEHUs BHYTPEHHEHW YHEPTUU Tejla B Pe3yJbTaTe TEIUIONEpeIadr U paboThI
BHEILIHUX CHJI.

8. HccnenoBaHue sSBJICHHS TEIJIOOOMEHA MTPH CMEUIMBAHUU XOJIOJAHOMN U rOpsSYei BOBI.

9. OmpezeneHue KOJIMYECTBA TEIJIOTHI, MOJIYYEHHOIO BOJOM NIpU TEIUIOOOMEHE C HArpeThbiM
METAJUTMYECKUM ITUIHHAPOM.

10. Omnpenienenye yieabHON TEMI0EMKOCTH BEILIECTBA.

11. MccnenoBanue mpoiiecca HCHapeHHus..

12. Onpenenenne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

13. OnpeneneHue yaeabHOM TETUIOTHI UIABJICHUS JIb/A.

Pazjnen 7. DiekTpuyeckne u MATHUTHBIE SIBJICHUSI.

Onektpuzanus Ten. [[Ba pona anekTpudeckux 3apsaaoB. BzanmoelicTBrue 3apspkeHHBIX TN, 3aKOH
Kynona (3aBHCHUMOCTB CHJIBI B3aUMOJICHCTBHUS 3apsDKEHHBIX TEN OT BEIMYWHBI 3apsioB M PACCTOSHUS
MEXy TeJIaMu).

Onektpuueckoe Tmone. Hanpspk€HHOCT  dieKTpuyeckoro mojs. [IpuHIuMn —cyneprno3uinuu
ANEKTPUYECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenn snekrpuueckux 3apsanoB. DJIE€MEHTapHBIM 3JeKkTpuyeckuid 3apsan. CTpoeHue artoma.
[IpoBOIHMKY U AMDIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3apsiia.

DJIEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS AJEKTPHUYECKOTO TOKA. MICTOYHMKHU MOCTOSHHOTO
ToKa. JleWcTBUS 3JEKTPUUECKOro TOKa (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUUYECKHM TOK B
KUIKOCTAX U razax.

Onektpuueckas menb. Cuia Toka. DJeKTpuueckoe HampspbkeHue. CONpoTHBICHUE MPOBOIHUKA.
VYieneHOE coOmpoTUBIIEHHE BemecTBa. 3akoH Owma s ydactka uenu. IlocienoBarenbHoe |
MapajuieJIbHOE COEIMHEHNUE TPOBOTHHUKOB.

PaGota u MONIHOCTH AJEKTpUUECKOTO Toka. 3akoH Jxoyms—JleHma. DiekTpudeckue Menu u
MOTPEOUTENH dNEKTPUIECKON dHepTrun B ObITY. KOopoTkoe 3aMbIkaHue.

[TocrossHHBIE MarHuThl. B3anMoaencTBE MOCTOSIHHBIX MarHUTOB. MarHutHoe 1nose. MarautHoe
noJie 3eMJIM U ero 3HadeHue Juid xu3Hu Ha 3emuie. OnbIT Opcrena. MarHUTHOE MOoJie 3IeKTPUYECKOTo



Toka. [I[pumMeHeHne 3IeKTPOMAarHUTOB B TEXHUKE. J[eficTBME MarHUTHOTO MOJISI HAa MPOBOJHUK C TOKOM.
ONeKTpoABUIaTEdb IOCTOSHHOIO ToOKa. Vcrosib30BaHME DIIEKTPOJABHUraTeNied B TEXHHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Dapanes. SBneHue 3aeKTpoMarHuTHON UHAYKIMU. [TpaBuiio Jlenma. Dnexkrporeneparop.
CriocoObl MONY4YEeHUS BJICKTPUUYECKON JHEPrUu. DJIEKTPOCTAHIIMM HAa BO30OHOBISIEMBIX HCTOYHHKAX
SHEPIrUH.

Jemoncmpayuu.

DnexTpu3aius Ted.

JIBa posia aJIeKTPUYECKUX 3apsI0B U B3aUMO/JICICTBHE 3apsyKEHHBIX TEll.
YCTpOUCTBO U IEHCTBUE IEKTPOCKOIIA.

OnexTpocTaTuuecKas HHAYKIHS.

3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsiI0B.

[IpOBOAHUKY U TUANIEKTPUKH.

MonenpoBaHuE CUIIOBBIX JIMHUHN 3JIEKTPHUYECKOTO MOJIS.

HcTouyHMKH TOCTOSIHHOTO TOKA.

O oOoNOU A WNPRE

JIeNCTBUA 2IEKTPUYECKOTO TOKA.
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. DNEKTPUUYECKUN TOK B JKUIKOCTH.
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. "'a30BbIii pa3psa.
. I3MepeHne cuiibl TOKa aMIepMeTpPOM.
. I3MepeHne 37eKTpUYECKOro HalpsiKEHUs BOJIBTMETPOM.
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. PeoctaTt u marasun COHpOTHBJ’IGHHﬁ.
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. B3anmoielicTBrE ITOCTOSTHHBIX MarHUTOB.

. MonenupoBaHue HEBO3MOKHOCTH Pa3I€JICHUS MOJFOCOB MArHUTA.
. MonenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

. OnbIT Opcrena.

. MarauTHoe nosje Toka. JJIeKTPOMAarHur.

. JleficTBHE MarHUTHOTO ITOJIsI HA TPOBOJHUK C TOKOM.

. DNEKTPOABUTATEIb TOCTOSTHHOTO TOKA.

N NNR R R R
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. UccrenoBanue sBICHUS 3JIEKTPOMArHUTHON WHTYKIIHH.

. OnbrTel @apanest.

. 3aBUCUMOCTbH HANpPaBJICHUS] HHAYKIIHOHHOTO TOKA OT YCIOBUI €r0 BOSHUKHOBEHHSI.
25. DrieKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomsl u onsimol.

OnBITHI 10 HAOIOICHHUIO SJICKTPU3AIUH Tl HHIYKIIUEH W PU CONTPUKOCHOBEHUH.
HccnenoBanue NEHCTBUS IIEKTPUICCKOTO OIS HA TIPOBOJTHUKH U JTUDJICKTPUKH.
COopka u mpoBepKka padOThI IEKTPHUUECKOH 1M MOCTOSHHOTO TOKA.

W3mepenue u peryimpoBaHue CUIIbl TOKA.

W3mepenue u perynupoBaHue HAMPSHKEHHUS.

HccnemoBanne 3aBUCHMOCTH CHJIBI TOKA, WJYIIETO dYepe3 PE3UCTOpP, OT CONPOTHBICHHS
pe3ucTOpa M HANPSIKCHHS Ha PE3UCTOPE.

NN
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7. OMbIThl, 1€MOHCTPUPYIOIINE 3aBUCUMOCTb 3JEKTPUUYECKOTO COMPOTUBJIEHUSI MPOBOJHUKA OT
€ro JJUHBI, TUIOIIA/I{ TIOMIEPEYHOr0 CEYSHHS U MaTepHana.

8. IlpoBepka mpaBWiia CIOKEHUS HAMPSHKEHUN MPH MOCIEAOBATEIHLHOM COSAMHEHHH ABYX
PE3UCTOPOB.

9. Ilpomepka npaBuia Juisi CUJIBI TOKA MPU NapauieIbHOM COETUHEHUHN PE3UCTOPOB.

10. Ompenenenne paboOTHI AIEKTPUIECKOTO TOKA, HIYILETO Yepe3 PEe3UCTOp.



11. OnpeneneHne MOIHOCTH MIEKTPUUECKOr0 TOKA, BBIIEIAEMON Ha pE3UCTOPE.

12. MccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, UAYILETO YEPE3 JaMIIOUKY, OT HAIIPSKEHUS HA HEM.

13. Onpenenenue KIIJ[ narpesarens.

14. VccnenoBaHre MarHUTHOTO B3aUMOJIEUCTBUS TOCTOSSHHBIX MarHUTOB.

15. V3y4yeHne MarHUTHOTO TIOJISl TOCTOSIHHBIX MAarHUTOB MPU UX OObEIMHEHUU U Pa3/ICIICHUN.

16. MccnenoBanue NeUCTBUS 3JEKTPUUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbl B3aUMOJICHCTBUS KaTYIIKK C TOKOM U MarHuTa
OT CHJIbl TOKA U HAIIPaBJICHUS TOKA B KaTYIIIKE.

18. M3ydenue neicTBUsI MAarHUTHOTO MOJISl HA TIPOBOJTHUK C TOKOM.

19. KoncrpyupoBanue 1 u3yueHue padoThl AIEKTPOABUTATENS.

20. U3mepenune KIIJ[ anekTpoaBuraTeibHON yCTaHOBKH.

21. OnpITHI IO UCCIEAOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM MHAYKIUU: UCCIIEI0BAHUE U3MEHEHUI
3HAQUYEHMS U HAMPABJICHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zpgen 8. Mexannueckue siBJICHHUS.

Mexanuueckoe JBuxkeHHe. MarepuanbHas Touka. Cucrema otcuéta. OTHOCHTENBHOCTh
MEXaHUYECKOIro ABWKEHUSA. PaBHOMEpHOE MPSIMOIMHEHOE ABUKEHUE. HepaBHOMEPHOE MPSAMOJIMHEITHOE
nBukeHne. CpeHss U MTHOBEHHAsl CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHOyckopeHHOe mpsiMoiMHelHoe JaBuxkeHue. CBoOonHoe mageHue. OMNbITHI
lanunes.

PaBHOMepHOE ABMxKeHUE 10 OKpykHOCTU. [lepuoa u yactora oOpamienus. JIuHeiiHass u yrioBas
ckopocTtH. LleHTpocTpeMHuTENIBHOE YCKOPEHNE.

[TepBriii 3akon Hprorona. Bropoit 3akon Hbrorona. Tperuit 3akoH Hprotona. Ilpunimn
CYTNEPIIO3ULINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHHUs CKOJIbXKEHHUS, CHUJla TPEHUS TMOKOS,
JPYTUE BUIBI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TATOTEHHS. Y CKOpPEHHE CBOOOTHOTO majeHus. J[BrkeHue
maneT Bokpyr Connna. [lepBas kocmudeckas ckopocts. HeBecoMoCTh U meperpy3Ku.

PaBHOBecue marepuanbHOM TOYKU. AOCOMOTHO TBEpAoe Tenmo. PaBHOBecue TBEpPIOro Teia ¢
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc tena. U3menenne umnynbsca. Mimnynbce cuibl. 3aKOH COXpaHeHUs: UMIyJbca. PeakTuBHOE
JIBU)KEHUE.

Mexannueckasi paboTa U MOIIHOCTb. PaboTa cui TsbkecTH, ynpyroctu, TpeHus. CBsi3b SHEPTUU U
pabotsl. [loTeHnnanbHas sHEprus Teja, MOJAHATOrO HaJl MOBEPXHOCTHIO 3eMid. [loTeHnanbHas SHeprust
ckatod mpyxkuHbl. Kunernueckass sHeprus. TeopemMa O KMHETUYECKOM SHEPruM. 3aKOH COXPAHEHMS
MEXaHUYECKOW SHEPTUH.

Hemoncmpayuu.

1. HabmroeHne MeXaHU4YecKOro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE ITyTeHl U TPAEKTOPHI IBM>KEHHS OJJHOTO M TOTO K€ TeJla OTHOCUTEIBHO Pa3HbBIX TEll
OTCUéTa.

N3mMepeHne CKOPOCTH U YCKOPEHUS PSIMOJIMHEWHOTO JBUKECHUS.

HccnenoBanne npu3HakoB paBHOYCKOPEHHOTO JIBH)KECHMUS.

Habmtoienue 1Br>keHus Tella o OKPYKHOCTH.

Habmroienne MexaHU4YeCKuX SIBJICHUN, TPOUCXOASIINX B cucTeMe oTcuéTa «Temnexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKEHHH OTHOCUTEIIBHO KaOMHeTa (DU3HKH.

o kW



7.
8.
9.

10.

11

3aBHUCUMOCTb YCKOPEHHMS T€la OT MACChl TeJa U JEUCTBYIONIEH HA HETO CUJIBI.
Habnronenue paBeHCTBA CHIT TIPU B3aUMOJICHCTBUU TEJ.

N3menenue Beca Tena Npu YCKOPEHHOM JIBHOKCHUH.

[lepenaya umiynbca mpu B3auMoICHCTBUU Tell.

. IIlpeobpazoBanusi 3HEPrUM MPU B3aUMOJICHCTBUU TEIl.
12.
13.
14.
15.
16.

CoxpaHeHue UMITyIIbCa IPU HEYIIPYTOM B3aUMOACHCTBHU.

CoxpaHeHne UMITyJIbca IPU a0COJIIOTHO YIPYTOM B3aUMOAECHCTBUH.

Habntonenre peakTHBHOTO JIBHYKCHHS.

CoxpaHeHue MEXaHU4EeCKOH SHEPTHH MTPHU CBOOOTHOM TaICHHUH.

CoxpaHeHne MEXaHHMYECKOI SHEPTUH ITPU JIBHKEHUH TeJla MOJ] IeHCTBUEM IPYKHUHBIL.

Jlabopamopuusie pabomot u onvimel.

1.

© 0N

10.

11.

KoncTpynpoBanue TpakTa Juisi pa3roHa U JajbHEeHIIero paBHOMEPHOTO IBUKEHUS 1IapUKa WK
TEJIEKKH.

Onpenenenue cpeiHed CKOPOCTH CKOJIBKEHUs OpycKa WK JIBUYKEHUS IapuKa 110 HAKIOHHOU
IJIOCKOCTH.

Omnpenenenue ycKOpeHUs Tela NPy PaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIOHHOM MIOCKOCTH.
HccnenoBanne 3aBUCHUMOCTH IMYTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM JIBIDKEHUU 0e3
Ha4aJIbHOW CKOPOCTH.

[TpoBepka rumoTessl: eclii P PaBHOYCKOPEHHOM JBHKCHUHU 0€3 HAYaIbHON CKOPOCTH ITYyTH
OTHOCSITCS KaK psii HEUETHBIX YHCENl, TO COOTBETCTBYIOILIUE TPOMEKYTKH BPEMEHU OJJMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHHSI OT CHIIBI HOPMAJIbHOTO JTABICHHUS.
Omnpenenenne KodpGUIIUEHTa TPECHHUS CKOIBKCHHUS.

Onpenenenne KECTKOCTU IPYKUHBI.

Ompenenenne pabOTHI CHIIBI TPEHHS TIPU PABHOMEPHOM JIBHXKCHHH TeJla TI0 TOPU30HTAIIBHON
MTOBEPXHOCTH.

Onpenenenne pabOThI CHIIBI YIPYTOCTH IIPU MOABEME TPY3a C UCIIOIB30BaHUEM HEMOBIXKHOTO
U TIOZIBMSKHOTO OJIOKOB.

N3ydeHue 3aKkoHa COXpaHEHHS SHEPTHUH.

Paznen 9. Mexanuyeckue KoJjie0aHUs U BOJIHBI.

KonebarenbHoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJE€OaHUWIl: TMEpHOJ, YacToTa,
amruintyna. Marematuueckuil U MpYXKUHHBIA MasTHUKU. [IpeBparenne sHepruu mpu koiedareaTbHOM
JIBUKCHHH.

3aryxatomue kosnedanus. Beinyknennbie konebanus. Pezonanc. Mexanndeckue BoiaHbl. CBoWCcTBa
MEXaHWYeCKUX BOJNH. [IpomonbHBIE UM TONMEpeYHble BONHBI. JIIMHA BOJNHBI M CKOPOCTh €&
pacmnpocTpaHeHusl. MexaHN4eCcKHe BOIHBI B TBEPIOM Teje, CEHCMUYECKHE BOJTHBI.

3Byk. ['poMKOCTH 3ByKa M BbICOTa TOHA. OTpakeHue 3ByKa. THDPa3BYK U yIbTPa3BYK.

Hemoncmpayuu.

1. HaOmonenue koneGaHUi Te MO ASHCTBUEM CUJIBI TSDKECTU U CUIIBI YIIPYTOCTH.
2. HaOmronenue xoneOaHUil rpy3a Ha HUTH U HA TIPY>KUHE.

3. HaOmronenue BBIHYX/IEHHBIX KOJeOaHUH U pe30HaHca.

4. PacnpocTpaHeHue MPOJ0JIbHBIX U TONEPEUHBIX BOJIH (Ha MOJEINN).

5. HalGmoneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.

6. AKyCTHYECKHH PE30HAHC.

Jlabopamopuvie pabomovl u onvimol.

1. OmnpenesneHue 4acTOTHI U MEpHOAA KOJIeOaHUN MaTeMaTHYECKOro MasiTHUKA.

2. OmnpezeneHue 4acTOTHI U MEPHOA KOIeOaHUN MPYKUHHOTO MasTHUKA.



3. HccnenoBaHue 3aBUCUMOCTH NEpHOAA KoleOaHWH INMOJBEIIEHHOIO K HUTU Ipy3a OT JUIMHBI
HUTH.
4. UccnenoBaHue 3aBUCUMOCTH Iepro/ia KoeOaHui IPYKUHHOIO MAasTHUKA OT MacChl rpy3a.
5. IIpoBepka HE3aBUCHMOCTH II€pro/ia KoieOaHui rpy3a, HOABEILIEHHOIO K HUTH, OT MacChl Ipy3a.
6. OnbIThl, AEMOHCTPUPYIOILUE 3aBUCUMOCTb IE€pHO/a KOJI€OaHUH HPYKUHHOIO MasiTHUKA OT
Macchl Ipy3a U KECTKOCTH MPYKUHBI.
7. W3mepeHue ycKopeHUs: CBOOOIHOTO MaJICHHUS.
Pa3nesa 10. D1eKTpOMarHuTHOE M0J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.
DJNEeKTPOMarHuTHOE IMoJjie. DJIEKTPOMAarHUTHbIE BOJHBI. CBOWMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[Ikana 351eKTpOMarHuTHBIX BOJIH. MIcIoab30BaHKe 3JIEKTPOMArHUTHBIX BOJIH JUI COTOBOM CBSI3H.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa 3JE€KTPOMATHUTHBIX BOJIH.
2. BouiHOBBIE CBOICTBA CBETA.
Jlabopamopuuvie pabomot u onvimel.
1. H3yuyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C IOMOIIBI0 MOOMIBHOTO TenedoHa.
Pa3nea 11. CBeToBbIe sIBJICHUS.
JIydeBas mozens cera. Mcrounuku cBera. [IpsMonnHeiiHoe pacripocTpaHeHHe CBeTa. 3aTMEHMS
Connna u Jlynsl. Otpaxenue cBera. [lmockoe 3epkano. 3ak0H OTpakeHUs CBETa.
[Ipenomiienne cBeta. 3akoH IpesnomyieHUs cBeTa. [lonHoe BHYTpEHHEE OTpa)KEHHE CBETa.
Hcnonb30BaHre NOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTHUYECKUX CBETOBOJAX.
JIunza. Xop mydeii B tun3e. Ontuyeckas cucreMa ¢oroarapara, MUKpOCKOINa U Teneckona. ['na3
KaK oNnTHYeckas cucreMa. binzopykocTs U JaibHO30PKOCTb.
Pasznoxxenne Oenoro csera B crnekTp. OnbiTel HproroHa. CroxkeHHE CHEKTPaNbHBIX ILIBETOB.
Jucnepcus caera.
Jemoncmpayuu.
[IpsimonuHEITHOE pacIpOCTPaHEHHE CBETA.
OtpaxeHnue cBera.
[Tonyuyenne n300paxeHUii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomienue ceera.
OnTHYecKuii CBETOBO/I.
Xon nyueit B coOuparolei aunse.
Xoz Jiydel B pacCEeUBaroLIEeH JIMH3E.
[Tonmy4yenne n300pa’keHUi C MOMOIIBIO JIMH3.
. Ilpunuun pelictBus oToamnmnapara, MUKPOCKOIIa U TEJIECKOIA.
10. Mogens riaza.
11. PaznokeHue 6enoro cBera B CIEKTp.
12. Tlonydenue Genoro cBera Mpu CI0KEHUH CBETA Pa3HbIX [[BETOB.
Jlabopamopmuvie pabomuvl u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH yTJIa OTPAXKEHHsI CBETOBOTO JIyda OT yrJjia MaJieHusl.
2. UM3yueHue xapaKTepUCTUK N300paKeHUsI MPEAMETa B IUIOCKOM 3epKajie.
3. HccnenoBanue 3aBUCMMOCTH yIJIa MPEIOMIIEHHUSI CBETOBOTI'O JIyda OT yrja MaJeHus Ha TpaHule
«BO31YyX—CTEKJIO».
4. TlomyueHue n300pakeHUI ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.
Onpenenenre (OKYCHOTO PACCTOSIHUS M ONTHYECKON CHJIbI COOMpAIOLIEi TNH3HI.
6. OmbITHI IO Pa3I0KEHUIO OEJIOro CBETa B CHEKTP.

O NV A WNPR
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7. OmbITHI 1O BOCIPHUATHIO IIBETA MIPEIMETOB MPU UX HAOIOIEHUHU Yepe3 BETOBbIC (QUIBTPHI.
Pa3znen 12. KBanToBble siBJIeHUS.
OmnbiTel Pesepdopna u mmanerapHas moxens aroma. Moxens aroma bopa. Mcemyckanue u
norjouieHue ceera atoMoM. KBauTel. JInneiuaTsie ClIEKTPHI.
PanuoakTtuBHOCTh. Anb(a-, Oera- u ramma-uznydenus. CtpoeHue aroMHoro sijpa. Hyknonnas
MO/IeJib aTOMHOTO sijipa. M3oronsl. PagnoaktuBHele npespamienus. [lepuoa nonypacnana aTOMHBIX sJiep.
SAnepHblie peakiu. 3aKOHbI COXpaHEHUS 3PS A0BOT0 U MaCCOBOTO YUCEII. DHEPIHs CBSI3U aTOMHBIX
anep. CBs3b Macchl ¥ dHepruu. Peakiuu cunrtesa u nenenus saep. crounuku sneprun ComHIa U 3BE3 L.
SnepHas sHepretuka. JlelicTBUs palMOAKTUBHBIX U3TyYEHUI HA KUBbIE OPraHU3MBI.
Jemoncmpayuu.
CrexTphbl U3JIy4eHHS U TOTJIOUIECHHUS.
CrieKTphl pa3IyuHbIX T'a30B.
CnekTtp Bomopoa.
Habmonenue TpekoB B kamepe BunbcoHa.
Pabora cuérurka MOHH3UPYIOMINX U3TYICHHM.

ok wnNeE

Perucrpanus u3mydeHus IPUPOTHBIX MUHEPAIOB M MIPOIYKTOB.

Jlabopamopuvie pabomsl u onsimol.

1. HaOmoeHue CIUIOIMIHBIX U JIMHEHYAThIX CIIEKTPOB U3IY4YEHHUS.

2. HccnenoBaHue TpPEKOB: M3MEpEHHE OHHEPrMHM YacTHLBl 10 TOPMO3HOMY HyTH (IO

dhoTorpadusm).

3. H3mepenue paanoakTHBHOTO (oHA.

IHoBTOpHTE/IHLHO-0000 IO MOLYJIb.

IToBTOpUTENIBHO--0000IAOIIMKA MOYJIb HpeJHAa3HaueH s cucTeMaTh3auud U 0000IIeHus
IPEIMETHOTO COIEPKAaHUS U OIIBITA [ TeIbHOCTH, IPUOOPETEHHOTO TP U3YUYEHUH BCEro Kypca (pU3UKH,
a TaKKe JUIs MOATOTOBKH K OCHOBHOMY TOCYIApCTBEHHOMY 3K3aMeHy MO (pH3HKe A 00yJaromuxcs,
BBIOpABIINX ATOT yYEOHBIN MPEIMET.

[Ipyu u3yyeHUH NAHHOT'O MOAYJNS PEANU3YIOTCS U CHUCTEMATU3UPYIOTCS BHUJbI J€SITEIbHOCTH, HA
OCHOBE KOTOPBIX 00€CHeunBaeTCsl JOCTI)KEHUE TMPEIMETHBIX M METANPEeIMETHBIX IUIaHUPYEMBbIX
pe3yabTaToOB 00Y4EHUs, POPMHUPYETCSI €CTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOCHUE HAYUYHBIX METOJIOB
WCCIICIOBAHMSI SIBIICHUI TIPUPOIBI U TEXHUKH, OBIIQJICHUE YMEHHUAMHU OOBIACHATH (DU3UYECKUE SIBICHUS,
MPUMEHSS TOTyYeHHbIE 3HaHUS, PeIIaTh 33/1a4H, B TOM YUCJIe KaUeCTBEHHbIE U HKCIIEPUMEHTANIbHBIE.

[TpuHIMNMATBHO AEATENIBHOCTHBIA XapaKTep JaHHOTO pasfelia peain3yercs 3a Cu€T TOro, 4YTo
o0ydJarommuecs BRITIOTHSIOT 3aJaHHsI, B KOTOPBIX UM MPeIaraeTcs:

Ha OCHOBE IOJyYCHHBIX 3HAHWW PACIIO3HABAaTh W HAYYHO OOBSCHATH (PU3MUECKUE SIBJICHUS B
OKpY>KaroIiel pupojie U MOBCEIHEBHON KHU3HH;

UCIOJIb30BaTh HAYUYHBIE METO/IbI HCCIIEIOBAaHUS (PU3MUECKUX SBJICHUH, B TOM YUCIIE AJIS IPOBEPKU
THITOTE3 U TIOJYYCHHUSI TEOPETHIECKUX BBIBOJIOB;

OOBSICHATh HaYYHBIE OCHOBBI HamOoJiee BAKHBIX TOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTHH, HaIpumep,
MPAKTUYECKOTO MCIOJIb30BAaHUs Pa3IMYHBIX HCTOYHUKOB PHEPTUU HA OCHOBE 3aKOHA MPEBPALICHUS U
COXpaHEHMs BCEX M3BECTHBIX BUIOB DHEPTUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA INTPOI'PAMMBLI 11O ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

I/I3yquHe (bI/ISI/IKI/I Ha YpOBHC OCHOBHOI'O O6H.[€FO O6p330BaHI/I$I HaIrpaBJICHO Ha JOCTHUXKCHUEC

JIMYHOCTHBIX, METAIIPCIAMETHBIX U IIPEIAMCETHBIX 06pa30BaTeJ'IBHBIX PE3YIbTATOB.

B pesynbrare n3yueHus GU3HKM Ha ypOBHE OCHOBHOT'O 00OIIEro 00pa3oBaHus y 00y4aroerocs

OyayT chOpMUPOBAHEI CIEAYIONIUE TNIHOCTHBIC PE3yIbTaThl B YACTHU:

1) maTpMoTH4YeCKOro BOCIIUTAHUSA:

— TpOSIBIICHME WHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHIMCKOHN (pu3mueckoi
HAyKU;

— [IEHHOCTHOE OTHOIIIEHUE K JIOCTHIKEHUSM POCCUUCKUX YIEHBIX--(DU3UKOB;

2) rpa:KIaHCKOr0 U T1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

— TOTOBHOCTh K aKTHBHOMY YyYacCTHIO B OOCYXJIEHUU OOIIESCTBEHHO 3HAYMMBIX U ITUUYCCKUX
npo0JieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN (PU3UKU;

— OCO3HAaHUE BAXXHOCTU MOPAJIBbHO--3TUYECKUX IPUHLUIIOB B J€ATEIbHOCTH YUYEHOTO;

3) 3cTeTH4eCcKOoro BOCIIMTAHUSA:

— BOCIPHSTHE JCTETHUECKUX KayecTB (M3MYECKOH HAyKH: €€ TapMOHUYHOTO IOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 O3HAHUS

— OCO3HAHME LIEHHOCTU (hPU3HUECKON HAYKHU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUsI MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTUM, BaKHEUILEH COCTABIISIIOLIEH KYIbTYpPHI;

— pa3BUTHE HAYYHOH JIF0O03HATEIBHOCTH, MHTEPECA K UCCIIE10BATEIbCKON JESTEIbHOCTH;

5) dopMupoBaHusi KyJbTYPbl 310POBbS U SMOIHOHAJIBHOIO 0JIATONOJIYYHS:

— OCO3HAaHME LEHHOCTH 0e30MacHOro oOpa3a JKU3HU B COBPEMEHHOM TEXHOJOTHUYECKOM MHpE,
BaXHOCTU TPaBHJI 0E30MACHOTO TMOBEIEHHUs HA TPAHCIOPTE, HA JOPOTax, C ANEKTPUUECKUM U
TEIJIOBBIM 000pPYIOBaHUEM B JIOMAILIHUX YCIOBHUSAX;

— c(OpMHUPOBAHHOCTh HaBbIKa peIIeKCUU, MPU3HAHUE CBOErO MpaBa Ha OIMIMOKY M TaKOTO Ke
1paBa y JIpyroro 4ejoBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

— aKTHBHOE y4yacTH€ B pEIICHHM MPaKTHYEeCKHX 3ajad (B paMKax CeMbH, 00pa3oBaTeIbHOU
OpraHu3aly, ropojia, Kpas) TEXHOJIOTHYECKONH U COLMAIbHONW HAIpaBIEHHOCTH, TPEOYIOIIHNX B
TOM YHCIIe U (PU3NIECKUX 3HAHU,

— UHTEpEeC K MPaKTUIECKOMY H3y4eHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOIL;

7) 3K0JIOTM4YEeCKOT0 BOCTIUTAHUSA:

— OpHUEHTAIMs Ha IpUMeHeHUe (PU3NUEeCKUX 3HAaHUH JIJIs pelIeHrs 3a71a4 B 001aCTH OKpYyKaroIen
Cpelipl, TUIAaHUPOBAHUS MOCTYIKOB U OIIEHKH MX BO3MOKHBIX IMOCIEACTBHM ISl OKpy’Karouiei
Cpelibl;

— OCO3HAHHE TTI00ATBFHOTO XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTel X pelieHus;

8) axanTanum K U3MEHSIOIMMCH YCJIOBHSAM COLUAIBHON U IPUPOIHOI CpeabI:

— MOTpeOHOCTh BO B3aMMOJACHCTBUM MPHU BBHIMOJIHEHUN HUCCIEIOBAHUI M MPOEKTOB (PU3NYECKOU
HaIPaBJIECHHOCTH, OTKPBITOCTh ONBITY ¥ 3HAHUSIM JIPYTHX;

— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUYECKYIO AEATEIbHOCTh;

— oTpeOHOCTHh B ()OPMUPOBAHUN HOBBIX 3HAHUH, B TOM uUucie (HOPMYITHPOBATH UICH, TTOHATHUS,
TUTIOTE3bI 0 (PU3NIECKUX O0BEKTAX U SBJICHUSX;



® — O0CO3HaHHE JCPUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETCHTHOCTEH B 001acT (PU3UKH;

® — [JIAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETECHUH HOBBIX (DU3MYECKHUX 3HAHUM;

® — CTPEMJICHHE aHAJTU3UPOBATH M BBISBIISATH B3AMMOCBSI3U MIPUPO/IBI, 00IIIECTBA M SKOHOMHUKH, B TOM
YHCIIe C UCIIOJIb30BAaHHEM (PM3UMYECKHUX 3HAHUM;

® — OIEHKA CBOMX JCHCTBHIA ¢ YUETOM BIIMSHUS Ha OKPYKAIOIIYIO CPETY, BO3MOXKHBIX TTI00ATBHBIX
IOCJICICTBUM.

METAIIPEIMETHBIE PE3YJIbTATDI
B pesynbrare ocBOoeHUs MpOrpaMMbl o PU3MKe Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus y
oOyuarorierocst  OyayT  choOpMHpOBaHBI  MeTampeIMeTHbIe  Pe3yJbTaThbl,  BKIIOYAIOIINC
MO3HAaBaTEJIbHbIC YHUBEPCAIbHbIC YICOHbBIC ICHCTBUS, KOMMYHHUKATHBHBIC YHUBEPCATIbHbBIC yueOHBIC
JCWCTBUS, pETYISTUBHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBHSL.

ITo3HaBaTe1bHBbIe YHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA
Ba3oBble 1oruyeckme geiicTBUA:
®  BBIIBIIITH M XapaKTEPU30BaTh CyNIECTBEHHBIC IPU3HAKNA OOHEKTOB (SIBJICHHIA);
®  YCTaHABJIMBATh CYIIECTBEHHBbIH MpPU3HAK KIACCU(PHUKAIMMU, OCHOBAaHUS i 000OLIeHUS U
CpaBHEHMSI;
®  BBIIBIIATH 3aKOHOMEPHOCTH W IPOTUBOpPEYMsT B paccMaTpUBaeMbIX (DakTax, IaHHBIX H
HaOJI0ACHUAX, OTHOCALIMXCS K (PU3MUECKUM SIBICHUSIM;
®  BBIABIATH HIPUYMHHO--CJIECTBEHHBIE CBSA3H PU U3YUCHUH (PU3NUECKUX SIBICHUH U IIPOLIECCOB,
JieNlaTh BBIBOJIbI C HMCIIOJb30BAaHUEM JIEYKTUBHBIX M MHAYKTHBHBIX YMO3aKJIIOUEHUI, BBIIBUTATh
THIIOTE3BI O B3aUMOCBSI3SX (DU3NYECKUX BEINYNH;
®  CaMOCTOSITENIbHO BBIOMpPATh CIOCOO pemeHus y4eOHOW (HU3UYecKo 3amaun (CpaBHEHHE
HECKOJIbKMX BApUAHTOB DPEIICHHS, BBHIOOP HaWOOJEe IMOAXOJAIIET0 C Y4ETOM CaMOCTOSTEIHHO
BBIJICIIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBarebCKue 1eHCTBHA:
®  HCIMOJB30BaTh BOIPOCH! KAaK UCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHMS;
® [POBOJUTH IO CaMOCTOSATENbHO COCTABJICHHOMY IUIAHY OIIBIT, HECIIOXKHBIA (hU3NYecKuid
HKCIEPUMEHT, HEOOIIBIIIOE UCCIIeI0BAaHUE (PU3MUECKOTO SBICHUS;
® OlLIEHUBaThb Ha MNPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMAIMIO, MOIyYEHHYIO B XOj€
UCCIIEIOBaHMS WIIM HKCIIEPUMEHTA;
®  CaMOCTOSTENbHO (HOpMyIUpOBaTh OOOOLIEHHS W BBIBOJABI MO pe3yJbTaTaM HPOBEAEHHOTO
HaOJI0IeHNUs, OIIbITA, UCCIICOBAHMS;
® [IPOTHO3MPOBATh BO3MOXHOE JajlbHEWIIee pa3BUTHE (QHU3UUECKUX IMPOLECCOB, a TaKXKe
BBIJIBUTATh TPEATOI0KEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAaX.
PabGora ¢ undopmanmeii:
® TIPUMEHSTH PA3INYHBIE METOJbI, HHCTPYMEHTHI U 3aIPOCHI MPH MOWCKE U 0TOOpe MHPOPMAIIUU
WU JaHHBIX C YYETOM MPEJI0KEHHON yueOHO# (hru3nuecKoi 3a1a4u;
® AHATM3UPOBATh, CUCTEMATH3MPOBATh U WHTEPIPETUPOBATh WHPOPMALUIO PA3TUYHBIX BHIIOB U
dhopm mpecTaBIeHus,
® CaMOCTOSITENIbHO  BBIOMpaTh ONTHUMalbHYI0 (QopMy TMpeacTaBieHHs HHPOpMAlMH U
WILTIOCTPUPOBATh pellaeMble 3a/[auid HECIOKHBIMU CXEMaMH, JuarpaMMaMi, HHOH rpadukoit u
UX KOMOMHAIUSIMH.



KOMMyHI/IKaTI/IBHBIe YHUBEPCAJIbHBIC y‘leﬁHBle JeHCTBHUA:

B X0/JIe 00CYyX/IeHHs y4eOHOTo MaTepuaia, pe3yabTaToB JJaOpaTOPHBIX PadOT U MPOEKTOB 33/1aBaTh
BOIIPOCHI 110 CYIIECTBY 00CYK1a€MO TEMbI U BBICKA3bIBATh UJICH, HAIICJICHHBIC HA PEIICHUE 33191
U TIOJIJICpKaHKe OJIaro)KeaaTeIbHOCTH OOIICHUS;

COIOCTABJIATh CBOW CYXICHHS C CYXICHUSMH APYrUX YYaCTHUKOB JHAajora, OOHAPYXHBATh
pas3MyKe U CXOJICTBO MO3HIINN;

BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

NyOJIMYHO TPEACTaBISTh PE3yJIbTaThl BBIMOJHEHHOTO (U3WYECKOTO OIbITa (IKCIIEPUMEHTA,
WCCIICIOBAHMSI, IPOCKTA);

MMOHUMATh M UCTIOJIH30BATh MIPEUMYIIECTBA KOMAHTHOW U MHIIUBUAYAILHOW PaOOTHI MPH PEIICHUH
KOHKPETHOU (pr3n4YecKoi poOIeMbl;

NPUHUMATh IIEJTH COBMECTHOHM JESTEIbHOCTH, OPTaHW30BBIBATH JEHCTBUS MO €€ IOCTHIKEHUIO:
pacrpenenaTh pojid, 00CYKIaTh MPOIECCHI U PE3yJIbTAaThl COBMECTHOM PabOThI, 0000IIaTh MHEHUS
HECKOJIbKUX JIFO/ICH;

BBITIOJTHSATEH CBOKO YaCTh pa0OTHI, TOCTUTAs KAYECTBEHHOTO Pe3yJIbTaTa [0 CBOEMY HAIPABICHUIO U
KOOPJIUHHUPYS CBOU JCHCTBHS C IPYTHUMH WICHAMU KOMaH/IbI;

OIICHMBATh KAa4eCTBO CBOETO BKJIaJa B OOIMMHA MPOIYKT IO KPUTEPHSIM, CAMOCTOSATEIHHO
c(hOpMYyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerJIHTI/IBHbIe YHHUBEpPCAJIbHLIC y‘-leﬁl—[l)le JelCcTBUA

Camoopranuszaums:

BBISIBIIAITh TPOOJEMBbl B JKM3HEHHBIX W Yy4YEOHBIX CHTYalUsAX, TPEOYIOIUX Ui PEIICHHS
(bu3NYeCcKUX 3HAHUH;

OpPUEHTHPOBATHCS B PA3JIMYHBIX MOJAXO0JAX HPUHATUS pEUIeHUH (MHIMBUAYyalIbHOE, MPUHSATHE
pelleHus B Ipymie, NPUHITHE PEelIeHUH TpyIIoi);

CaMOCTOSITENILHO COCTaBJIATh AITOPUTM pelleHus: (pU3NUecKoi 3a/1auul WK MJIaHa UCCIIEIOBAHUS
C Yy4Yy€TOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEeHTHpPOBATh
IIpeAJIaracMble BApUAHTBI PEILICHHUI;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIlIEeHUE.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH HHTEJIEKT:

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYallUX U IIpeJIaraTh IUIaH €€ U3MEHEHUS;

OOBSICHATH NPUYUHBI TOCTUKEHUS (HEAOCTHXKEHHS) pe3yabTaToOB JIEATEIbHOCTH, 1aBaTh OLIEHKY
MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEATENbHOCTh (B TOM 4YHCIE B XOJl BBINOJHEHHS (DU3UYECKOTO
UCCIIEIOBaHMSI WJIM TNPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBILIUXCS CHUTYalUH,
YCTAQHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJILTATA LIEIIU U YCIOBUSM;

CTaBUTH ce€0s1 Ha MECTO JPyroro 4ejoBeKa B XOJ€ CIOpa MM TUCKYCCHH Ha HAYYHYIO TEMY,
IIOHUMATb MOTUBBI, HAMEPEHHUS U JIOTUKY IPYroro;

MIPU3HABATH CBOE MPAaBO HA OLIMOKY MPH peleHUH (PU3NYECKUX 3a]ad WM B YTBEP)KICHHUAX Ha
Hay4HbIE TEMBI U TAKOE K€ IIPaBO APYroro.



INPEAMETHBIE PE3YJIBTATbBI

K konmy oOyueHust B 7 kJjiacce INpeIMETHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPakaTh
Cc(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCSA YMEHUI:

® [ICII0JIb30BATh TOHATHUSA: (PU3NYECKHE U XUMUUYECKHE SIBJICHHS, HA0II0JeHUE, SKCIIEPUMEHT, MOJIEIb,
TUIOTE3a, €AMHUIBI (U3NYECKUX BEJIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS BEIECTBa
(TBEpHOE, XKMIKOE, ra3000pa3HOE), MEXaHUYECKOE [BM)KEHUE (PaBHOMEPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEIHOE), TPACKTOPHS, paBHOACUCTBYIOMIAs cuia, Aedopmarus (ynpyras, miacTuaeckas),
HEBECOMOCTB, COOOIIAIONINECS COCY/IBI;

e pa3nnyath sBIeHUA (AU dy3us, TEII0BOE JBI)KEHUE YACTUILL BEIIECTBA, PABHOMEPHOE JIBUKEHUE,
HEpaBHOMEPHOE [IBM)KCHUE, WHEpLUs, B3aUMOJEHCTBHE TeJ, paBHOBECHE TBEPABIX Tel C
3aKpeIUIEHHON OCBhIO BPALIEHHUs, Iepeiadya JaBlIeHUs] TBEPAbIMU TeJIaMH, KHUJKOCTSIMU U razami,
aTMoc(epHOe TaBJIeHHUE, TNIABAaHUE T, MPEBPAIICHUS MEXaHUIECKOH YHEPTUH) 1O OMHUCAHUIO UX
XapaKTePHBIX CBOMCTB U HA OCHOBE OBITOB, JIEMOHCTPUPYIOUINX JaHHOE (PU3NUECKOE SIBIICHHE,
® pacro3HaBaTh NPOSIBICHUE N3YUYECHHBIX (PU3NUECKUX SBICHHUIA B OKPY)KAIOIIEM MUPE, B TOM YHCIIE

¢u3nveckue SBICHUS B MPHUPOJE: MPUMEPHI JBWKCHHUS C PA3AYHBIMH CKOPOCTSIMH B JKHBOH H

HEXUBOM NpUpoe, NeHCTBUE CHIIbI TPEHUSI B IPUPOIE U TEXHUKE, BIUSHUE aTMOC(EPHOTO JIaBICHUS

Ha )KMBOM OpPraHu3M, IUIaBaHUE PbIO, ppIYaru B TeJe YeI0BEeKa, IPU 3TOM IEPEBOJUTH IPAKTUUECKYIO

3a/1a4y B y4eOHYIO, BbIIEIATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SBICHMIA;

® OTIHCHIBATh U3yYCHHBIE CBOMCTBA TEJ U (PU3UUECKUE SBICHHS, UCTIONB3YS (PH3MUECKUE BETHINHBI
(Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMS, IIyTh, CKOPOCTh, CPEHSISL CKOPOCTh, CUJIA YIIPYTOCTH,
CHJIa TSDKECTH, BEC TeJIa, CUJIa TPEHHUsI, 1aBieHne (TBEPOTO Tela, )KUAKOCTH, T'a3a), BEITATKUBAIOIIAS
CHJla, MeXaHu4eckas padoTa, MOIIHOCTb, IUIEYO CHJIbl, MOMEHT CHJIbI, KOA((UIMEHT MOJE3HOTO
JeMCTBUS MEXaHU3MOB, KMHETHUYECKass M IOTEHLUAIbHAs 3HEPrus), MpHU OMNMCAHUM IPABHIBLHO
TPaKTOBATh (PU3MUYECKHI CMBICI UCTIONB3YEMBIX BEITMUNH, UX 0003HAUCHUS U eTMHUIIBI (PU3HUECKUX
BEJIMYMH, HAXOAUTh (OPMYIIBI, CBSA3BIBAIONIME JAaHHYIO (QH3UYECKYIO BEIMYHHY C JAPYTUMU
BEJIMYMHAMU, CTPOUTH IPaUKU N3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIMYMH;

®  XapakTepu3oBaThb CBOIlcTBa Tei, (PU3NYECKHE SBICHMUS M IPOLECCHI, UCIOJb3Yys IMpaBUiia
CJIO’KEHUS CUJI (BJIOJIb OJHOM mpsiMoit), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, IpaBUiIO
paBHOBecHsl pelyara (0J0Ka), «30JI0TO€ MPaBUIIO» MEXaHUKHU, 3aKOH COXPAHEHHUS MeXaHMYeCKOU
SHEPTUH, TIPY STOM JIaBaTh CIOBECHYIO ()OPMYITMPOBKY 3aKOHA U 3alHCHIBATH €0 MAaTEMAaTHIECKOE
BBIpa)KEHHE;

e OOBIACHATH (U3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA TeJ, B TOM YHUCJIE M B KOHTEKCTE
CUTyallMii MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa: BBISABISATh NPUYHMHHO--CIICJCTBEHHBIC CBS3H,
CTPOUTH 00BACHEHHE U3 1—2 JTOrMYEeCKHX 1IaroB ¢ OMOPOi Ha 1—2 N3y4yeHHBIX CBOWCTBA (PU3UUYECKHX
SBJICHUH, PU3NUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH;

e pemarh pacyETHBIC 3a7aud B 1—2 JEWUCTBUS, UCHOIB3YS 3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE
¢u3nyeckne BETMYMHBI: HAa OCHOBE aHAIM3a YCIOBHS 3a/a4d 3alMCBIBATh KPAaTKOE YCIIOBHE,
MOJICTABIIATh (PU3MUYECKHE BEIMYMHBI B ()OPMYIIBI M TPOBOJUTH PACUEThI, HAXOJUTH CIIPABOYHBIE
JTaHHbIEe, HEOOXOAMMBIE JJIS PEIIeHUs 337a4, OLIEHUBATh PEATUCTUYHOCTD MOTYYSHHOH Ppu3nuecKon
BEJIMYMHBI;

®  pacro3HaBaTh MPOOIEMBI, KOTOPbIE MOKHO PEUINTH MPU TOMOIIN (PU3HYECKHX METONIOB, B
ONHCAaHUM HCCIEOBaHMS BBIJCIATh IPOBEpSIEMOe NPEANONIoKeHue (TUIOTe3y), pasiauyarb M
UHTEPIPETHPOBATH TOIYICHHBIH PE3yabTaT, HAXOAUTh ONIMOKH B XOJIE OTBITA, JIEIaTh BHIBOJBI IO
€ro pe3yibTaram;



® IIPOBOJIUTH ONBITHI MO HAOMIONEHUIO (PU3MUECKUX SBICHUN WIM (U3UYECKUX CBOMCTB Tell:
(GopMynupoBaTh IMPOBEPSEMbIE IPEANOJIOKEHHUA, COOMpaTh YCTAHOBKY M3 IPEAJIOKEHHOTO
000pyI0BaHUS, 3aIUCHIBATH X0/ OMbITa U (JOPMYJIMPOBATH BHIBOJIBI;

®  BBHINOJHATH MpPSIMbIE H3MEPEHHS PACCTOSHHS, BPEMEHHM, MacChl Tena, 00béma, CUIIBl U
TEMIIepaTypbl C WCIOJIb30BAHWEM AHAJOTOBBIX M IM(POBBIX MPUOOPOB, 3aUCHIBATH MOKA3AHUS
nprOOPOB ¢ YIETOM 33JaHHON aOCOFOTHON TOTPEITHOCTH U3MEPCHHU;

® [POBOJIUTH MCCJIEIOBAHWE 3aBHUCUMOCTH OJHOW (U3MUECKOW BEIUYMHBI OT JApPYyroi ¢
MCIIOJIb30BAaHUEM MPSAMBIX M3MEPEHUM (3aBUCHUMOCTH IyTH PaBHOMEPHO IBUXKYLIETOCs Tejaa OT
BPEMEHHU JIBWKCHMs Tela, CHJIbl TPEHUs CKOJIbKEHHS OT Beca Tejla, KauecTBa 00pabOTKu
IIOBEPXHOCTEH TeJl M HE3aBUCHMOCTH CWJIBI TPEHHUS OT IUIOINAAU COIPUKOCHOBEHUS TEJ, CHIIBI
YIPYTOCTH OT YIUTMHEHUS MPYKUHBI, BEITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOrpyKEHHON YacTH Tena U
OT TUJIOTHOCTH >KHUJKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Tella, OT TJIyOMHBI, HA KOTOPYIO
HOIPY’KEHO TEJIO0, YCIOBUM IUIaBaHUs Tell, YCIOBUM paBHOBECHUS pblyara U OJIOKOB), y4aCTBOBATh B
IUIAaHUPOBAaHUM Y4eOHOI'0 MCCIE0BAaHUS, COOMPATh YCTAHOBKY U BBINOJHATH MU3MEPEHMs, CIEays
NPEIOKEHHOMY IIJIaHy, PUKCHPOBATH PE3yIbTATHI TOYYEHHON 3aBUCUMOCTH (PH3UIECKUX BETUINH
B BUJIC IPEVIO’KEHHBIX TaOJIHII U TPa(UKOB, I€TaTh BBIBOAKI 110 PE3yIbTaTaM UCCIICIOBAHMS;

®  [IPOBOJIUTH KOCBEHHbIE M3MEpEeHHs (U3NUYECKUX BEIMUYUH (IUIOTHOCTh BELIECTBA JKUAKOCTH U
TBEPAOTrO Teja, CUJIa TPEHUS CKOJIbKCHHUS, 1aBJICHUE BO3lyXa, BEITAJIKUBAIOIIAs CUJIA, JEMCTBYIOIIAs
Ha MOTPYXEHHOE B JKUAKOCTh TENO, KOAPPHUIHUEHT IMOJE€3HOTO AECUCTBUS MPOCTHIX MEXAHU3MOB),
clenys IpeUI0KEHHON HHCTPYKLUU: [IPH BBINOJIHEHUN U3MEPEHUI cOOMPATh dKCIIEPUMEHTAILHYIO
YCTaHOBKY U BBIYUCIIATH 3HAYEHUE UCKOMOU BEJINYMHBL;

e coOuoaTh MpaBmuiia TEXHUKHA OE30MTACHOCTH MPU paboTe ¢ 1abopaToOpHBIM 000PYIOBAHUEM;

e  yKa3blBaTh NPHUHIMINbBI JEHCTBUS NMPUOOPOB U TEXHUUECKUX YCTPOWCTB: BECHI, TEPMOMETP,
JUHAMOMETp, COOOIIAIOIINECS COCY/Abl, OapoMeTp, pblyar, MOJBUKHBIA M HEMOABMXKHBIN OJIOK,
HAKJIOHHAs IJI0CKOCTh;

®  XapaKkTepu30BaThb MPUHIMIIBI ACHCTBUS M3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpO Ha UX ONUcaHus (B TOM YMCIE: MOAIMIHUKN, YCTPOMCTBO BOJONPOBOA, THIPABINYECKUN
pecc, MaHOMETpP, BBICOTOMEp, IMOPIIHEBOM HAcoC, apeoMeTp), MCHOIb3ys 3HaHHUA O CBOMCTBax
bu3nuecKux sSBICHUH U HEOOX0UMble (PU3UUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

®  [IPUBOJAUTH MPUMEPHI (HAXOAUTHh UH(POPMALIMIO O TPUMEpaX) MPAKTUYECKOT0 UCIOIb30BaHUS
(¢u3NYeCKUX 3HAHUUN B MOBCEAHEBHOM XHU3HU JUIsl oOecrieueHus: 0€30MacHOCTH MPHU OOpaILEHUH C
npubopaMl M TEXHUYECKHMHU YCTPOMCTBAMH, COXpPAHEHHUS 3J0pPOBbS U COOJIIOJIEHUS HOPM
HKOJIOTMUYECKOTO TIOBEJIEHUS B OKPYKAIOILEH CPELE;

®  OCYLIECTBIISATh OTOOP MCTOYHUKOB MHGpoOpManuu B VIHTepHETe B COOTBETCTBUM C 3a/JaHHBIM
IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUI U IIyTEM CPaBHEHUS Pa3JIMYHbIX HCTOYHUKOB
BBIJICJIATH MHPOPMALIUIO, KOTOpast ABISETCS MPOTUBOPEUNBON HMIIM MOXKET ObITh HEZOCTOBEPHOI];

® CIIOJIb30BAaTh TPU BBIOJHEHUU YUYEOHBIX 3aJaHUl Hay4YHO--TIONMYJSPHYIO JIMTEpaTypy
(¢u3nuUecKoro cofepkaHus, ClpaBOYHbIE MaTepHalibl, pecypchl cetu VHTepHeT, BiajeTh NpuéMamu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus HHPOPMALUK U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO;

e co3maBaTh COOCTBEHHBIE KpaTKHWE IHMCHMEHHBIE W YCTHBIE COOONICHHS Ha OCHOBE 2-3
UCTOYHUKOB HMH(popManuu (U3NYECKOTO COJAEp)KaHHsA, B TOM 4YHCIE MyOJUYHO JenaTh KpaTKue
COOOIIeHNsT O pe3ylnbTaTax IPOEKTOB MM YUYEOHBIX HCCIEeOBaHUN, IMPH 3TOM TI'PAMOTHO
UCMOJIb30BaTh M3YyYEHHBIH MOHATHHHBIN ammapar Kypca (DU3MKH, CONPOBOXIATh BBICTYILJICHHUE
MPE3EHTALUEM;



®  IIpU BBHINOJHEHUHU Y4EOHBIX IPOEKTOB U MCCIEJOBAHUI PACIPEesaTh 0053aHHOCTH B IpyIIe
B COOTBETCTBUU C IIOCTABJIICHHBIMU 337ja4aMU, CIICAUTH 3a BHIIIOJHEHUEM IUIaHA JCHCTBUM, aIEKBATHO
OLICHUBATh COOCTBEHHBIM BKJIAJ B JAEATEIbHOCTh TPYIIbBI, BBICTPAUBATh KOMMYHUKAaTHBHOE
B3aUMOJICUCTBUE, YYUTHIBASI MHEHUE OKPYKAIOIINX.

K xoHiy oOyuenus B 8 kJiacce npeaMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTh y O0YYAIOIUXCS YMEHUI:

®  JCIOJIB30BATh ITOHATHUSA: MAacca U pasMepsl MOJIEKYJI, TEIUIOBOE JIBUKEHHE aTOMOB M MOJIEKYI,
arperaTHble COCTOSHUSI BEILLECTBA, KPUCTAUIMYECKHE U aMop(Hble Tena, HACHILEHHBIH U
HEHACBIIICHHBIA I1ap, BIAXHOCTb BO3JyXa, TEMIIEpaTypa, BHYTPEHHss OHEPIUs, TEIJIOBOU
JIBUraTelb, DSJIEMEHTAPHBIM DJIEKTPUYECKUM 3apsif, DJJEKTPUYECKOE II0JIe, IIPOBOJHHUKU U
JUDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE I10JIE;

®  pa3nuyarth ABJIEHUS (TEIUIOBOE PACIIMPEHUE U CXKATHE, TeIIoNepeayda, TEII0BOe paBHOBECHE,
CMauMBAaHME, KaNWUIAPHBIC SBJICHMS, HUCIAPEHUE, KOHACHCALUs, IUIABJICHUE, KPUCTAJIM3aLus
(oTBepAeBaHUE), KHIIEHHE, Teruonepenadya (TEIUIONPOBOJHOCTb, KOHBEKLUS, H3IIydeHHE),
NEKTPU3aLKsl TeJl, B3aUMOJCHCTBHE 3apsioB, JEHCTBHUs DJJIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJCHCTBUE MArHuTOB, JEUCTBUE MAarHUTHOIO IO Ha IPOBOJHHUK C TOKOM,
3JIEKTPOMArHuTHasE MHAYKIUS) IO ONUCAHMIO UX XapaKTEpHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

®  DPAacro3HaBaTh MPOSBICHHE M3YYCHHBIX (DU3MYECKHUX SBICHHNA B OKPYXKAIOIIEM MHpPE, B TOM
ymciie GU3NYECKUE SIBJICHUS B MPUPOJIE: NOBEPXHOCTHOE HATSDKEHHWE M KalWUISPHbBIC SIBJICHUS B
IPUPOJE, KPUCTAJUIBI B Ipupoje, usinydeHue CoiHla, 3amMep3aHue BOJOEMOB, MOPCKHE OpH3BI,
o0pa3oBaHUE POCHI, TyMaHa, WHEsI, CHEra, 3JIEKTPUUYECKUE SABJICHUS B aTMocdepe, IeKTPUIeCTBO
KHUBBIX OPraHU3MOB, MarHUTHOE M0Jie 3eMIIH, Jpeiid MOIOCOB, POIb MATHUTHOTO MO AJIS KU3HU
Ha 3emJie, IOJSIPHOE CUSHUE, IIPU 3TOM MEPEBOAUTH NMPAKTHUECKYIO 3a7jauy B y4eOHYIO, BBIICIATH
CyIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PH3HUECKUX SBICHUN;

® ONUCHIBATh M3y4YCHHBIE CBOMCTBA TeN M (U3NYECKUE SBICHUS, HCHONBb3Ys (U3HUECKUe
BEJIMYMHBI (TeMmIepaTrypa, BHYTPEHHSSI SHEPrus, KOJMYECTBO TEIUIOTHI, yAEJIbHAas TEIIOEMKOCTh
BEIIIECTBA, yJeNbHas TEeMJIoTa IUIaBJIeHUs, yelbHas TeIUIoTa MapooOpa3oBaHus, yaelbHas TemioTa
CrOpaHHsl TOIUIMBA, KOA((UIMEHT IMOJEe3HOT0 ACWCTBUS TEIUIOBOW MAIIMHbBI, OTHOCHUTEJIbHAsS
BIQKHOCTb BO3JyXa, DJJEKTPUYECKUM 3apsi, CHJAa TOKa, DIEKTPUYECKOE HAIPSHKCHHE,
COIIPOTHBJICHUE IPOBOAHMKA, YIECJIBHOE CONPOTUBICHHE BEIIECTBA, pab0Ta M MOILHOCTb
AIIEKTPUUYECKOTO TOKA), PU OMMCAHUM MPABUIBHO TPAKTOBATh (PU3NUECKUN CMBICIT UCIOIb3YEeMBbIX
BEJIMYMH, O0003HAYEHUS U E€IUHMLBI (U3NYECKUX BEJIMYMH, HaXOJIUTh (OPMYJbI, CBSA3bIBAIOIINE
JaHHY!0 (U3NYECKYI0 BEJIUYMHY C JPYTMMHM BEIMYMHAMH, CTPOUTh TIpadUKH H3YUYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJITUUMH;

®  XapakTepu3oBaThb CBOICTBa Tel, (pU3MUYECKHE SIBIEHUS U IPOLECCHl, UCIOJIb3Ysd OCHOBHBIE
MTOJIOKEHUST MOJIEKYJIIPHO--KHHETHYECKOW TEOPUM CTPOEHUS BEIIECTBA, MPHUHIMI CYNEPHO3ULINAN
noJiei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsa, 3akoH OMa 1S ydacTKa [eMnH, 3aK0OH
Jbxoyns—Jlenna, 3aKOH COXpaHEHUs SHEPTUH, TIPH 3TOM J1aBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA
Y 3aIHCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

e 00BACHATH (U3MYECKHE MPOIIECCHl U CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE CUTyallui
IIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTEPA: BBIABIATh INPUYUHHO-CIEIACTBEHHBIE CBS3H, CTPOUTH
o0bsicHeHHEe M3 1—2 JIOrMyYecKrWx IIaroB ¢ OMopoil Ha 1-2 M3y4yEeHHBIX CBOMCTBA (PUINYECKUX
SBJICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemiath pacy€THBIC 3a7aud B 2—3 AEUCTBUS, UCHOJb3Ys 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE
¢u3nueckue BETUYMHBI: HAa OCHOBE aHajM3a YCIOBHS 3aJauyd 3alHChIBaTh KpPaTKOE YCIIOBHE,



BBISIBJISITH HEJJOCTATOK JAHHBIX JUIS PEIICHUS 3a/1a4M, BHIOUpATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUIs € pelIeHus], MPOBOAUTE PACUETHI U CPABHUBATH MOIYUYEHHOE 3HAaUeHUE (PH3UUECKON BETHUMHBI
C U3BECTHBIMU JJaHHBIMU;

e pacrno3HaBaTh MNPOOJEMbI, KOTOPbIE MOXXHO PELIUTh HpPU MOMOILIM (U3UYECKUX METOOB,
UCIIONIb3YSl ONMUCAHHE WCCIENOBAaHUS, BBIACHATh IPOBEPIEMOE MPEANOIOKEHHE, OLEHUBAThH
MPABUJIBHOCTD MOPSIIKA IPOBEICHUS UCCIIEJOBAHMUS, JIEJIaTh BBIBOIBI;

® TIPOBOJIUTH OMNBITHI MO HAOMIONEHUIO (U3NYECKUX SBICHUH WM (PU3NYECKUX CBOWCTB Tel
(KanwIIsipHbIE SBJICHUS, 3aBUCMOCTD JIaBJICHUS BO3JlyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH
Ipolecca OCThIBAaHMSI M HArpeBaHus IPU HU3IYyYEHUM OT LIBETa H3JIydarolled (IOorioiaromiei)
IIOBEPXHOCTHU, CKOPOCTb MUCIIAPEHUS BOJIbI OT TEMIEPATYPhI )KUJKOCTH U IJIOLAAH €€ TIOBEPXHOCTH,
JNEKTpU3alMs TEJN U B3aUMOJCHCTBHE JJIEKTPUUYECKUX 3apsioB, B3aUMOJICHCTBUE MOCTOSHHBIX
MarHuTOB, BU3yalH3alisi MATHUTHBIX MOJIEH MOCTOSHHBIX MATHUTOB, IEHCTBUS MATHUTHOTO TOJIS Ha
IIPOBOJAHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JEKTPOABUTATENS IOCTOSHHOIO TOKA):
(GopMynupoBaTh IPOBEPSEMBIE IMPEAINOJIOKEHUS, COOUpaThb YCTAaHOBKY U3 MHPEIJIOKEHHOIO
000py/10BaHusl, ONUCHIBAThH XO/1 OMbITA H (POPMYITHPOBATH BHIBOIBL;

®  BBINOJHATH MPSIMbIE U3MEPEHHsI TeMIIEpPaTypbl, OTHOCUTEIHFHON BIIaXXHOCTU BO3/yXa, CHJIbI
TOKa, HAMPsHKEHUS C MCMOJIb30BAHUEM aHAJIOTOBBIX MPHUOOPOB U JATUYMKOB (PU3UUECKHUX BEITUYUH,
CPaBHHMBATh PE3YJIbTAThl U3MEPEHUH C YUETOM 33JaHHON aOCONIOTHON MOTPEUTHOCTH;

® TPOBOJIUTH HCCJICIOBAHUE 3aBHCUMOCTH OJHOW (H3MUYECKOW BEIUYMHBI OT JAPYronl ¢
MCIIOJIb30BaHUEM MPSAMBIX W3MEpPEHUH (3aBUCUMOCTb COIPOTUBIIEHUS IIPOBOJHUKA OT €r0 JJIUHBI,
IUIOLIA/IM TIONIEPEYHOr0 CEYEHUS U YAEIbHOTO COINPOTUBIICHMS BELIECTBA [TPOBOJHHUKA, CUJIbI TOKA,
UAYIIETO Yepe3 MPOBOJHUK, OT HANPSKEHUS HA IPOBOJAHMKE, UCCIEA0BAHUE M1OCIEI0BATEIBHOTO U
NapauieTIbHOTO COCTUHEHHUH MPOBOJHUKOB): IJIAHHUPOBATh UCCIEOBAHHUE, COOUpATh YCTAHOBKY U
BBITMIOJHATh U3MEPEHHUS, CIENys MPEAJIOKEHHOMY IIaHy, (PUKCHpPOBATh Pe3yNlbTaThl MOTYyYECHHOU
3aBUCHUMOCTH B BUJI€ TaOJIUL U TpaUKOB, A€IaTh BHIBOJBI 10 PE3yJbTaTaM UCCIIEI0BAHUS;

®  [IPOBOJUTH KOCBEHHbIE U3MEPEHUS PU3NYECKUX BEIUUNH (yAeTIbHas TEMJI0EMKOCTh BEIIECTBA,
COIPOTHUBIIEHUE ITPOBOJHHKA, Pa00OTa M MOIIHOCTb 3JIEKTPUUECKOT0 TOKA): TNIAHUPOBATh U3MEPEHNUS,
coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys NPEAJIOKEHHOH HHCTPYKLUH, U BBIUUCIATH
3HAUYEHUE BEIIMUUHBL;

e  CcoOIIOJaTh MTpaBUiIa TEXHUKU 0€30MacHOCTH NP paboTe C TaOOpaTOPHBIM 000PYI0BAaHUEM;

®  XapaKkTepu30BaTh MPUHIMIBI JEHCTBUS M3YUYEHHBIX NMPUOOPOB U TEXHUYECKHX YCTPOUCTB C
OTIOpPOil Ha MX ONMcaHUs (B TOM YHUCIIE: CUCTEMa OTOIUIEHHUS JOMOB, TUTPOMETp, MapoBasi TypOuHa,
amrepMeTp, BOJBTMETP, CUETYMK 3JIEKTPUUYECKON 3HEPruM, 3JIEKTPOOCBETUTENIbHBIE MPUOOPHI,
HarpeBaTeJIbHbBIE 3JIEKTPOIIPUOOPHI (IIPUMEPHI), INEKTPUUECKUE MPEIOXPAHUTENH, dJIEKTPOMArHmT,
AJIEKTPOJIBUraTeNlb MOCTOSSHHOTO TOKA), WCIOJIb3YSl 3HAHUS O CBOMCTBaX (PM3MUYECKUX SIBICHUU U
HEo0Xo1uMble PU3NUECKHE 3aKOHOMEPHOCTH;

®  pPAacmo3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOICTBA W U3MEPUTENIbHBIE IPUOOPHI 10 CXeMaM U
CXEMaTHYHBIM PUCYHKaM (’KMJIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUraTEIh
BHYTPEHHET0 CrOpaHHs, 3JIEKTPOCKOI, PEOCTaT), COCTABJIATH CXEMbl JJIEKTPUUYECKUX Lenen ¢
MOCJIEI0BATEbHBIM U MAPAIJIENbHBIM COEIMHEHUEM AJIEMEHTOB, pa3iinyasi yCJIOBHbIE 0003HAYEHUS
AIIEMEHTOB 3JIEKTPUUECKUX IIeTIeH;

®  [PUBOAUTH NMPUMEPHI (HAXOIUTh UHPOPMALIUIO O MPUMEPax) MPAKTUIECKOI0 UCIOIb30BaHUS
¢u3nuecKux 3HaAHUW B MOBCETHEBHOM XM3HM JUIs oOecrieueHus: O€30MacHOCTH MPH OOpaIeHuH C
npubopaMu M TEXHUYECKUMH YCTPOHCTBaMH, COXPAaHEHHUsS 3]I0pOBbS M COONIOJIEHHS HOPM
HKOJIOTMUYECKOTO MOBEICHUS B OKpY’KaloIlel cpefe;



®  OCYUIECTBJIATH MOUCK HH(poOpMaAIUu (U3NUECKOTO cojepkaHus B HTepHeTe, HA OCHOBE
UMEIOUINXCS 3HAHUN U MYTEM CPaBHEHHUS JOMOJHUTEIbHBIX UCTOYHUKOB BBIACNATH MHGOPMAIHUIO,
KOTOpasi SIBJISETCS MPOTUBOPEUYUBOM HIIM MOKET OBITh HEIOCTOBEPHOM;
® CIIOJIB30BATh TIPU BBITIOJHEHUU YUYEOHBIX 3aJaHU HAYYHO--TIOMYJSIPHYIO JHTEpaTypy
(U3HYECKOTO COJIEPKaHUs, CIIPABOYHBIC MAaTEPUAIIBI, pecypchl ceTi MHTepHeT, BIajeTh npuéMamMu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBanmsi HH(GOPMAIIMK U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;
e  co3J1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPAaTKUE YCTHBIE COOOIIEHHS, 0000111as nH(OpMaLnio
U3 HECKOJIbKMX HMCTOYHHKOB (DU3MUYECKOTO COACpXaHHSA, B TOM YHCIE MYyOJIMYHO MPEACTABISATH
pe3yJbTaThl IPOEKTHON WIIM UCCIIEIOBATENIbCKON AESITEIbHOCTH, IPU 3TOM IPaMOTHO MCIOJIb30BATh
M3YYEHHBII MOHATUIHBIN annapaT Kypca GU3HUKH, COMPOBOXKIATH BHICTYIIJICHUE MMPE3CHTAIUEH;
®  [IpU BBIIOJIHEHUHU YICOHBIX TPOEKTOB M HCCIICIOBAHUN (PU3NIESCKUX MTPOIIECCOB PaCIpPEACIsiTh
00s3aHHOCTH B TPYIIE B COOTBETCTBUH C TOCTABICHHBIMHU 3a/Ja4aMH, CJICIUThH 3a BBIIOJHEHUEM
TUTaHA JICUCTBUIA U KOPPEKTHPOBATH €0, aJIEKBATHO OIEHUBATH COOCTBEHHBIN BKJIA]l B ICATEIIHHOCTh
TpyNIbl, BBICTpAaUBaTh KOMMYHHUKATHBHOE B3aHMMOJCICTBHE, MPOSIBIISAS TOTOBHOCTH pa3peliarh
KOH(JIUKTBI.
K xoHIry 00yueHHs B 9 KjIacce IpeIMETHBIC PE3yJIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPAKATh
c(hOPMHUPOBAHHOCTH Y O0yUYAIONTUXCS YMCHHIA:
® 1ICII0JIb30BATh TIOHATHUSA: CHCTEMa OTCU€Ta, MaTepHalbHasl TOUKA, TPAEKTOPHsI, OTHOCHUTEILHOCTh
MEXaHHYECKOTO JIBYKEHUs, geopmanus (yrpyras, TuracTudeckas), TpeHHe, IEHTPOCTPEMHUTEITBHOE
YCKOpEHUE, HEBECOMOCTb U MEPETrPYy3KH, LIEHTP TSHKECTH, aDCONIOTHO TBEPIOE TEIO, LEHTP TAKECTH
TBEP/OTO Tella, paBHOBECHE, MEXaHUYECKHe KoJeOaHus U BOJHBI, 3BYK, HHOPA3BYK U YJIbTPa3BYK,
QJICKTPOMArHUTHBIC BOJIHBI, IIKajda JJCKTPOMArHUTHBIX BOJIH, CBET, OJHM30PYKOCTh U
JATBHO30PKOCTh, CIICKTPHI HCITYCKAaHUS W TMOTJIOIIEHHUs, anb(da-, OeTa- W raMma-u3IydcHWs,
M30TOIIbI, S/IEPHAsI SHEPTeTHKA;
epa3znuyaTh SBICHUS (paBHOMEpPHOE U  HEPAaBHOMEpPHOE TMPSMOIMHEHHOE JBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOIMHEHHOE ABMKEHNE, CBOOOHOE MaJIeHHEe Tell, PABHOMEPHOE IBUKEHHE 110
OKPYXKHOCTH, B3aUMOJICHCTBUE Te€J, pEaKTUBHOE MBM)KEHHE, KolIeOaTeIbHOE JBM)KEHUE
(3aTyxaromue ¥ BBIHYXKJIEHHbIE KOJeOaHus), pe30HAHC, BOJHOBOE IBWIKEHHE, OTPAKEHHUE 3BYKA,
MPSIMOJIMHEHHOE PACIIPOCTPAHCHHUE, OTPAKCHHE W TPEIIOMIICHWE CBETa, IOJHOE BHYTpPEHHEE
OTpaKeHHE CBETa, pa3joKeHue Oeroro CBeTa B CIEKTP U CIOKEHHE CIEKTPaTbHBIX I[BETOB,
JUCTIEpCUsl CBETa, E€CTECTBEHHAs pPaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa
U3ITy4eHUs) 10 OMMCAHUI0 WX XAPAKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHPYIOIIUX
JTaHHOe (U3HYECKOE SBJICHHE;
® pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (DM3MUECKUX SBICHUI B OKpYKaroleM Mupe (B TOM
yuciie (Gu3ndecKue SBICHHUS B MPUPOJC: NMPWIMBBI W OTJIMBHI, ABMKEeHHE IuiaHeT CoHEeYHOU
CUCTEMBI, pPEAaKTHBHOE [BWKECHHE JKHUBBIX OPraHW3MOB, BOCHpPUSTHE 3BYKOB >KHBOTHBIMU,
3eMIIETPSICEHHE, CEMCMUYECKHE BOJHBI, I[yHAMH, 3X0, I[BETa TeJl, ONTUYECKHE SBICHUS B MPUPOJIE,
OMOJIOTHYECKOe JIEHCTBUE BHUIUMOTO, YIBTPa(UOIIETOBOTO ¥ PEHTICHOBCKOTO H3ITYYCHHMH,
€CTECTBCHHBIH PaIMOAKTHBHBIA (DOH, KOCMHUYECKHE JTy4YH, PAAHOAKTHBHOE U3TyYCHHUE MPUPOTHBIX
MUHEPAJIOB, ACHCTBUE PAUOAKTHBHBIX U3ITyUYEHUIN HAa OPraHU3M YellOBEKa), IPH ATOM MEePEBOIUTH
MPAKTUYECKYIO 3a7a4y B Y4eOHYIO, BBIACIATH CYIIECTBEHHBIE CBOWMCTBA (TPU3HAKHU) (PU3HMUECKHUX
SIBIICHHUIA,
® OIMCHIBAaTh W3YYCHHBIC CBOWCTBA Tel W (DM3MUSCKUE SIBJIICHUS, HWCIONB3YS (DHU3UYECKHE
BEJIMYMHBI (CpEIHSAS ¥ MTHOBCHHAs] CKOPOCTh Tella MPU HEPaBHOMEPHOM JIBM)KCHUHU, YCKOPCHHE,
nepeMenieHue, MyTh, YIII0Bas CKOPOCTh, CHJIa TPEHHUS, CHJIA YIPYTOCTH, CHJIA TSDKECTH, YCKOpEHUE
CBOOOJHOTO MA/ICHUS, BEC Tella, UMITYJIbC Tela, UMITYIbC CHIIbI, MEXaHH4YECKasi padoTa U MOIITHOCTb,



NOTEHLMAJbHAsT SHEPrusl Tea, MOJHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS SHEPTUS
CKATOM IpPYKUHBI, KHHETHYECKAas 3HEPIUsl, NOJHAs MEXaHU4YecKas JHEprus, NEpHoj U 4acToTa
KoJIeOaHUH, IJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETa, IOKAa3aTejb
MPEIOMIICHUSI CPEJIbl), IPU OMHCAHUU MPABUIBHO TPAKTOBATh (PU3UUECKHI CMBICI HMCIOJIB3YEMBIX
BEJIMYMH, 0003HAUEHUS U €AMHULBI (U3HMUECKUX BEIUYHH, HAXOAUTHb (OPMYIIbI, CBS3BIBAIOIINE
JaHHYIO (U3WYECKYI0 BEIMYUHY C JAPYTUMH BEIMYMHAMH, CTPOUTh TpapuKH H3yYSHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIUYHH;

® XapakTepu30BaTh CBOICTBa Ted, (U3MUECKHE SIBICHUS M IPOLIECCHl, HCHOJIb3Ys 3aKOH
COXpaHEHUsI PHEPrHH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIMI CYNEPHO3UINH CHJI, MPUHIUI
OTHOCUTeNbHOCTH [ anuesi, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCa, 3AaKOHBI OTPAXKEHUS U
IIPEJIOMJICHUS CBETA, 3aKOHBI COXPAaHEHUs 3apsA0BOI0 U MAaCCOBOT'0 YHMCEN IIPU SIAEPHBIX PEAKIIMIX,
Opd 3TOM JaBaTh CIIOBECHYIO (OPMYJIHPOBKY 3aKOHAa W 3allUCHIBATh €ro MaTeMaTHYeCKOe
BBIPaXXCHHE;

e OOBACHATH (PpU3MUECKHE MPOIECCHl M CBOMCTBA TEN, B TOM UYWCJIE€ U B KOHTEKCTE CHUTYyallHMid
MPAKTUKO-OPUEHTUPOBAHHOTO XapakKTepa: BBISABIATh MPUYHMHHO--CIICJACTBEHHBIE CBSI3U, CTPOUTH
0o0BsicHEeHHE M3 2—3 JIOTMYECKHX IIaroB C OMOpOM Ha 2—3 M3y4YEHHBIX CBOWMCTBA (PU3UUECKHX
SIBTICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pewiath pacyE€THBIE 33Ja41 (ONUPAIOILIMECS HA CUCTEMY U3 2—3 ypaBHEHUH ), UCIIOJIb3YsI 3aKOHBI
1 (hOpMYITBI, CBSI3BIBAOIINE (PH3UUECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBHS 321241 3aIUChIBATh
KpaTKOE YCJIOBME, BBISBIATh HEAOCTAIONIME WM H30BITOYHBIE JAHHbBIE, BBIOMPATh 3aKOHBI U
dbopMyIbl, HEOOXOAMMBIC ISl PELICHUS, MPOBOAUTH PACYETHI U OLIEHUBATH PEATUCTUYHOCTH
MOJTy4EHHOT0 3Ha4YeHUs (PU3HUECKOI BEIIMYNHBL

e pacrno3HaBaTh NPOOJEMbl, KOTOPbIE MOXXHO PELIUTh IPU MOMOLIM (U3NYECKUX METOMOB,
UCIIONIB3YSl OMUCAHHE WCCIENOBaHMs, BBIICIATh IPOBEpPSEMOE MPEAINOJIOKEHHEe, OIEHUBATh
IPAaBWIBHOCTh IOpsiIKAa TPOBENEHUS HUCCIENOBaHMs, [elaTh BbIBOJbI, HMHTEPHPETUPOBATH
pe3ysbTaThl HaOIIOIEHNH U OIBITOB;

® [IPOBOJUTH ONBITHI 10 HAOMIONEHUIO (U3NYECKUX SBICHUN WM (PU3NYECKUX CBOWCTB Tel
(u3ydyeHue BTOpOro 3akoHa HbIOTOHa, 3aKOHAa COXpaHEHMsI HSHEPIUH, 3aBHCHMOCTh IepHOJa
KoJIeOaHUH TPY>KUHHOTO MasTHHKA OT MAacchl Ipy3a U KECTKOCTU MPYXKHUHBI U HE3aBUCUMOCThH OT
aMILUTUTYIBI MaJbIX KOJEOaHWH, MPSIMOJUHEHHOE pPACTIPOCTPAHEHHE CBETAa, Pa3oKeHHE OeIoro
CBETa B CHEKTp, U3yYCHHE CBOWCTB M300pa’K€HHUS B IJIOCKOM 3€pKajie M CBOWCTB HM300pa)KeHUS
npeaMera B cobuparoleit JMH3e, HaOlloJeHUEe CIUIOMIHBIX U JIMHEWYaThIX CIIEKTPOB M3ITy4CHMS):
CaMOCTOSITENIbHO cOOMpaTh YCTAHOBKY W3 M30BITOYHOrO Habopa 0OOPYAOBaHUS, ONMHMCHIBATH XOJ
OTbITa U €r0 Pe3yJbTaThl, GOPMYJIUPOBATH BHIBOJIBI;

® [POBOJUTH IPU HEOOXOJUMOCTU CEPHUIO MPSIMBIX U3MEPEHMI, ONpeess CpeHee 3HaUeHHe
u3MepsieMol BenuuyuHbl ((POKYCHOE paccTosiHuEe coOuparoliel JMH3bI), 00OCHOBBIBATH BBIOOP
croco0a u3MepeHus (M3MEPUTEIHHOTO MPUO0opa);

®  TIPOBOJIUTH MCCIEOBAHUE 3aBUCHUMOCTEN (PM3NYECKUX BEIIMYMH C MCIIOJIb30BAaHUEM IMPSIMbIX
U3MEpeHUil (3aBUCUMOCTh MYTH OT BPEMEHH NpPHU PABHOYCKOPEHHOM JBM)KEHHUU 0€3 HadyalbHOU
CKOpOCTH, NepuoJia KojeOaHUi MaTeMaTHYecKoro MasTHUKA OT JJIUHBI HUTH, 3aBUCUMOCTH YTJia
OTpaXKEHMsI CBETa OT YIVIa MAaJeHUs W yIyla IPEJIOMIIEHHS OT yIyla MajeHus): IUIAaHUPOBAaTh
HCCJIEIOBaHHE, CaMOCTOSITEIbBHO COOMpPATh YCTAHOBKY, (PUKCHUpPOBATH pe3yjibTaThl MOJIYyYEHHOU
3aBHCUMOCTH (PU3MYECKUX BEJIUYMH B BUJE TaONHIl U TpadUKOB, JAeIaTh BBIBOABI IO pe3yJbTaTaM
UCCIIEIOBAHMSI;

® [POBOJIUTH KOCBEHHbBIE M3MEPEHUs (U3NUECKUX BEIUYMH (CPEAHSAS CKOPOCTh M YCKOpEHHE

TeJla TIPU PaBHOYCKOPEHHOM JIBUXKEHUH, YCKOPEHHE CBOOOTHOIO MaAEHUsl, )KECTKOCTh MPY>KUHBI,



KO3 (DUIIMEHT TpeHHs CKOJNBXCHUS, MEXaHW4eckas padoTa M MOIIHOCTh, YacTOTa U MEPUOJ
KoJIeOaHUH MaTeMaTHYeCKOro U MPYKMHHOTO MAasTHUKOB, ONTHYECKas cuja COOMpAIOUIel JIMH3HI,
pannMoaKTUBHBIA (DOH): IIAHUPOBATH HM3MEpPEHHs, COOMPATh HKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHs, CIEAys NMPEAJIOKEHHOW HWHCTPYKIUH, BBIUYUCIATH 3HAUCHHWE BEIWYMHBI U
aHAIM3UPOBATh MOJTYYCHHBIE PE3yJIbTATHI C YYETOM 33JaHHON ITOTPELIHOCTH U3MEPEHHIA;

e coOuoaTh MpaBuiia TEXHUKH OE30MACHOCTH MPU paboTe ¢ 1abopaTopHBIM 000pPYIOBAHUEM;

° pa3in4aTb OCHOBHBIC MNPU3HAKU HU3YYCHHBIX (1)I/I3I/I‘-I€CKI/IX MOHeHeﬁ: MarcpuralibHadgd TOYKa,
a0CONIOTHO TBEPAOE TEJIO, TOYCUYHBI MCTOYHHMK CBETA, JIyd, TOHKAs JIMH3A, IUTAHETApHAs MOJEINb
aToMa, HyKJIOHHasi MOJIe]Ib aTOMHOT'O SIJIPa;

®  XapaKTepU30BaTh NMPUHLUIBI AEUCTBUS M3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OHOpOﬁ Ha UX OIMHCaHUusA (B TOM YHUCJIC. CIIMAOMETP, AAaTYHUKHU ITOJIOKCHUA, paCCTOAHUA U YCKOPCHUS,
pakera, 9X0JIOT, OYKH, IIEPHUCKOI, (oToanmnapar, ONTUYECKHE CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETP,
Kamepa BuibcoHa), HCHONB3ys 3HAHUS O CBOWCTBAaX (M3MYECKUX SBICHUH M HEOOXOAMMBIC
¢du3nuecKkre 3aKOHOMEPHOCTH;

L4 HCIIOJIB30BATh CXCMbl M CXCMATUYHBIC PHCYHKH H3YUCHHBIX TCXHHUYCCKUX YCTpOﬁCTB,
M3MEPUTENIbHBIX MPUOOPOB U TEXHOJIOIMUYECKUX MPOLECCOB MPHU PELICHUH Yy4eOHO--IIPaKTHUYECKUX
3aj1a4, ONTHYECKHE CXEMBI JUIsl TIOCTPOCHHS H300paKeHUH B IJIOCKOM 3€pKajie M COOMPAIOILEH JTHH3E;

®  [PHUBOAWUTH NPUMEPHI (HAXOAUTH UHPOPMAIIMIO O IPUMEpax) NPAKTHYECKOTO MCIIOIb30BAHUS
(bu3HYeCKUX 3HAHWI B MOBCEAHEBHOW XU3HU JIJIsi OOeCTieueHus OC30MaCHOCTH MPHU OOpALICHUH C
npubopaMH M TEXHHUYECKHMMH YCTPOWCTBAMH, COXPAaHEHHS 3JI0POBbS M COOJIOACHUS HOPM
9KOJIOTMYECKOTO MOBEACHUS B OKpPYXKAIOLIEeH cpesie;

®  OCYIIECTBJIATH MOWCK HH(pOpManmu HU3rIecKoro coaepxkanus B IHTepHETE, CAMOCTOSATEITHHO
(bopMynUpys TOWCKOBBIM 3ampoc, HAaXOAUTh IYTH OINPEACNICHHsS JJOCTOBEPHOCTH IIOJyYEHHOU
I/IH(bOpMaIII/II/I Ha OCHOBE UMCIOIIUXCA 3HAHUH U JOIIOJIHUTECIIBbHBIX NCTOYHUKOB,

®  CIIOJIb30BAaTh IPU BBIINOJHEHUH Y4YEOHBIX 3aJaHU Hay4YHO--TIONMYJISIPHYIO JIMTEpaTypy
(U3MYECKOTO COJIepKaHus, CIIPaBOYHbIE MaTepualbl, pecypchl ceTu MHTepHeT, BianeTs npuéMamMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMALIMK U3 OJHON 3HAaKOBOM CHUCTEMBI B JIPYTYIO;

® co31aBaTh COOCTBEHHBIC NMHCBMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE WH(OPMAIMH H3
HECKOJIBKUX HMCTOYHUKOB (PH3MYECKOTO COJEpXKaHUs, IyOIMYHO TIPENCTABIATh PE3YNIbTAaThI
MPOEKTHOW HIIM MCCIIEIOBATENLCKON ESTEIBHOCTH, IPU 3TOM TPaMOTHO MCIIOJIB30BaTh M3yYECHHBIH
MOHSATHHHBIN anmapaT U3y4aeMoro paszeia (pU3KMKu U COMPOBOXKIATh BBICTYIUICHUE MPE3CHTALIUEH ¢
y4€TOM 0COOCHHOCTEH ayJTUTOPHUH CBEPCTHUKOB.



7 KJIACC

TEMATHYECKOE INTAHUPOBAHHUE

Ne KoJsnuecTBo yacoB
HauMeHoBaHue pa3iejioB H TeM MPOrpaMMbI
n/n Bcero KonrpoabHbie IMpakTuueckue JJieKTpOHHbIe (LU (ppoBBIE) 06pa3oBaTebHbIE pecypehl
padoThI padoTsI
Pa3jnen 1. ®usuka u e€ poJib B NO3HAHNH OKPY:KaI0IIero Mupa - 6
1.1 dwusmKa - HayKa 0 IpUpoze 2 bubnunorexa LIOK https://m.edsoo.ru/7f416194
1.2 Du3nYECKUE BEIIMYNHBI 2 bubmmorexa LIOK https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBII METO TO3HAHUS 2 bubnunoreka LIOK https://m.edsoo.ru/7f416194
Pa3nen 2. [lepBoHayaibHbIe CBeIeHNsI O CTPOCHHH BellecTBa — 5
2.1 CtpoeHue BeliecTBa 1 bubmmorexa ITOK https://m.edsoo.ru/7f416194
2.2 JIBMOKEHHE U B3aUMO/ICHCTBHE YaCTHIT BEIIECTBA 2 1 bubmuoreka [IOK https://m.edsoo.ru/7f416194
2.3 ArperatHbie COCTOSIHUS BELIECTBA 2 bubnunorexa LIOK https://m.edsoo.ru/7f416194
Pa3nen 3. /IBu:keHune U B3auMojeiicTreue tea - 21
3.1 MexaHandeckoe ABUKEHHUE 3 bubmmorexa LIOK https://m.edsoo.ru/7f416194
3.2 Wueprus, macca, IIOTHOCTb 4 1 bubnmnorexa LIOK https://m.edsoo.ru/7f416194
3.3 Cuna. Buns! cuin 14 1 2 bubmmorexa LTOK https://m.edsoo.ru/7f416194
Paznen 4. /laBiieHne TBEPABIX TeJl, )KMAKOCTEH U ra3os - 21
4.1 Hasrenne. [lepenata 1aBieHHA TBEIEIMA 3 bubaunorexa IIOK https://m.edsoo.ru/7f416194
TEJIAMH, KUJIKOCTSIMH M Ta3aMH
4.2 JlaBiieHHE KHJIKOCTH 5 bu6muoreka IIOK https://m.edsoo.ru/7f416194
4.3 AT™mocdepHoe naBieHue 6 bubnunoreka LIOK https://m.edsoo.ru/7f416194
44 | JACTICTBHCKIIKOCTH 1 ra3a Ha MOTPYKEHHOS B 7 1 3 Bu6uorexa 1TOK https://m.edso0.ru/7f416194
HHX TEJO
Pazgen S. PaGora u MomHOCTb. JHeprus - 12
5.1 Paborta 1 MOITHOCTH 3 1 bubmmorexa LTOK https://m.edsoo.ru/7f416194
5.2 [IpocTbie MexaHU3MBbI 5 1 bubnmnoreka LIOK https://m.edsoo.ru/7f416194
53 MexaHuveckas SHeprus 4 1 1 bubaunoreka [IOK https://m.edsoo.ru/7f416194
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IT10 ITPOTPAMME 68 3 12
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8 KVIACC

Ne HaumeHoBaHue pa3/iesioB M TeM Koanvecrno yacos duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE
n/m NporpamMmbl Bcero  Kourpoabuble IIpakTnyeckue  PeCypchl
padoThI padoThI

Paszned 1. TensioBbie aBJIeHHA - 28
1.1 CTpoeHue 1 CBOICTBA BEIIECTBA 7 bubmmoreka LIOK https://m.edsoo.ru/7f4181ce
1.2 TerioBbie MPOLIECCHI 21 1 5 bubmmnoreka ITOK https://m.edsoo.ru/7f4181ce

Pa3nen 2. DjiekTpuyecKHe U MATHUTHBIE ABJIeHUsA - 37
2.1 ?;e;zp;:Z‘;ﬁi;ﬁ;ﬁ;jjpmemme 7 1 bubmmoreka LIOK https://m.edsoo.ru/7f4181ce
2.2 [ToCTOSIHHBII AJIEKTPUUYESCKHI TOK 20 1 7 bubnunoreka L{OK https://m.edsoo.ru/7f4181ce
2.3 MaruuTHEIE SIBIEHUS 1 15 bubmmorexa IIOK https://m.edsoo.ru/7f4181ce
2.4 DJIeKTPOMAarHUTHAS HHYKIIUS bubmnoreka ITOK https://m.edsoo.ru/7f4181ce

PesepBHOE Bpemst

OBHIEE KOJIMYECTBO YACOB IT1O 68 3 145

I[TPOT'PAMME
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9 KJIACC

KoaunuecTBo yacoB

JJIeKTpOoHHBIE (I (PpoBHIE) 00pa3oBaTeIbHbIE

Ne HanmeHnoBaHue pa3je/ioB H TeM IPOrpaMMbl
n/n Beero Koutp. pagorsr | Ilpakr. paGoTsI PECYPEr
Pasznen 1. Mexanunueckue apiaenus - 40
1.1 MexaHn4eCcKoe ABUKEHHE U CIIOCOOBI €r0 OIMUCAHUS 10 1 bubmmorexa LIOK https://m.edsoo.ru/7f41a4a6
1.2 BzaumopeiicTeue tea 20 1 3 bubnrorexa LIOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPaHCHUS 10 3 bubnunoreka LIOK https://m.edsoo.ru/7f41a4a6
Pasznea 2. Mexann4deckue K0OJ1e0aHuda U BOJIHBI - 15
2.1 MexaHudyecKre KoJeOaHus 7 3 bub6nuoreka IIOK https://m.edsoo.ru/7f41a4a6
2.2 MexaHu4ecKue BOJHbBI. 3BYK 8 1 3 bubaunoreka LIOK https://m.edsoo.ru/7f41a4a6
Paznen 3. DiekTpoMarHuTHoOE 10Jie H JIEKTPOMATHUTHBIE BOJIHBI - 6
3.1 DieKkTpOMarHUTHOE MOJIC ¥ AIEKTPOMArHUTHBIC BOJTHBI 6 ‘ 2 bubaunorexa [IOK https://m.edsoo.ru/7f41a4a6
Pa3nea 4. CBeroBble siBJIeHus - 15
4.1 3aKOHBI pacpOCTPaHCHHUS CBETa 6 2 bubnuorexa LIOK https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI U ONTHYECKUE TPUOOPEI 6 3 bubmuorexa LIOK https://m.edsoo.ru/7f41a4a6
4.3 Pa3noxxeHue 0enoro cBera B CIEKTP 3 2 bubnuorexa LIOK https://m.edsoo.ru/7f41a4a6
Pa3nen 5. KBanroBble siBjienuss - 17
5.1 Hcmyckanue U MoriolieHne CBeTa aTOMOM 4 1 bubnuorexa [IOK https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHue aTOMHOTO sipa 6 1 bubmuorexa LIOK https://m.edsoo.ru/7f41a4a6
5.3 SInepHble peakiuu 7 1 1 bubmorexa LIOK https://m.edsoo.ru/7f41a4a6
Pa3neu 6. [ToBTOPUTETbHO-00001IaI0 NI MOAYJIL - 9
6.1 TosTopenue n 060dmenne conepanus Kypea 9 2 bubmmorexa LIOK https://m.edsoo.ru/7f41a4a6
¢u3uku 3a 7-9 kiace
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 3 27
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KAJIEHJAPHO -TEMATHYECKOE IINIAHUPOBAHHUE

7 KJIACC
Ne KosinyecTBo uacon Cporn
n/  Tema ypoka HPOBEACHIH
- Beero Komrponsusie Hpakrn | [laaun dakrt
paGoTi YecKHe
padoTsI
1 ®dusnka — Hayka o npupoje. SIBIeHUs MPUPOIbI 1
dusnueckue siBICHU 1
dusnuecKue BEITMUNHBI U UX U3MEPECHHE 1
4 VYpoxk-uccienosanue "M3Mepenue reMnepaTypsl Ipy IOMOILIH KUAKOCTHOIO TEPMOMETpa 1 1
U JaT4YMKa TeMIepaTypsl"
5 MeTtoaer HaydHOTO 1MO3HaHUA. Onucanue PU3NIECKUX SBICHUHN ¢ TOMOIIBIO MOJIeIIeH 1
6 VYpoxk-uccienosanue "[IpoBepka runoTessl: AaabHOCTb MOJETA HIAPUKA, TYLIEHHOTO 1 1
TOPU30HTAIILHO, TEM OoJIbllIe, 4eM OO0JbIle BbICOTA ITycKa'"
Crpoenue BemecTBa. ONBITHL, JOKa3bIBAIOIINE IUCKPETHOE CTPOCHUE BEILIECTBA 1
JIBM>KEHME YaCTHUIL BEIIECTBA 1
VYpoxk-uccaenopanue «OnbITH O HAOIIOAEHUIO TEIIJIOBOTO PaCIIMPEHHs ra30B» 1 1
10 ArperaTHbIe COCTOSIHUS BEIIECTBA 1
11 Oco0eHHoCTH arperatHbiX cocTosiHui Boibl. O0001meHne no pasaeny «llepBoHayanbHbie 1
CBEJICHUSI O CTPOCHUHU BEUIECTBA»
12 MexaHunueckoe JABMkeHre. PaBHOMEpHOE U HEpaBHOMEPHOE TBH)KEHUE 1
13 Cxopocte. EnMHMIBI CKOPOCTH 1
14 Pacuer nytu ¥ BpeMeHM IBUKEHUS 1
15 WNuepuust. Macca — Mepa HHEPTHOCTH Tell 1
16 [TnotHoCTh BemecTBa. PacueT Macchl 1 06beMa Telna Mo ero MIOTHOCTH 1
17 JlaGopatopHnas pabora «OnpeaeneHne IIOTHOCTU TBEPAOTO Tea 1 1
18 Pemenue 3amay mo reme "IlimoTHOCTE BerecTna" 1




19 Cuna xak XxapakTepucTHKa B3auMoaencTBus Tes. Cuna ynpyroctu. 3akoH ['yka 1
20 JlaGopaTopHas paborta «/3ydeHue 3aBUCUMOCTH pacTshKeHUs (AehopMaIiim) Npy>KHHBI OT 1
IIPUIIOKEHHOMN CUIIBD»
21 [[SIBnenme TsaroTenus. Cuia TsHKeCTH 1
29 CBsi3b MEX]ly CHIION TSKECTH U Maccoil Tena. Bec tena. Pemenue 3a1au no teme "Cuna 1
TsoKecTn"
23 Cuna TspKecTH Ha Ipyrux Iuianerax. Gu3nyeckue XapakTepUCTUKU TIaHET 1
24 N3mepenue cuin. Jlunamomerp 1
25 Bec tena. HeBecomocth 1
26 CrnosxeHue IByX CWJI, HallpaBJICHHBIX MO OJHOM NpsAMOil. PaBHOIEHCTBYIOIIAs CUIT 1
27 Pemenue 3amau no reme "PaBHonelicTByromast cui” 1
28 Cuiia TpeHus U €€ BuAbl. TpeHue B IpUpPOE U TEXHUKE 1
29 Jlaboparopnas padota «/3y4eHrne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKCHHS OT CHJIBI 1
JABJICHUS U XapaKTepa COMPUKACAIOIINXCS TTOBEPXHOCTEI
30 Pemenwuie 3a1a4 Ha onpe/ielieHne PaBHOACHCTBYIOMIEH CHITBI 1
31 Pemenue 3anay mo Temam: «Bec Tenay, «'padudeckoe nzodpaxenue cum, «CHIIbI, 1
«PaBHOZENCTBYIOILIAS CUID»
32 Kontponbnas paboTa mo TemaMm: «MexaHndeckoe IBIKEHHEY, «Macca, III0THOCThY, 1
«Bec tenay, «I'padpuueckoe nzobpakenue cun», «CUIb»
33 Hapnenne. CiocoObl yMEHBIICHHUS U YBEJINUCHUS TaBIICHHS 1
34 JlaBneHue raza. 3aBUCUMOCTbH JIaBJICHUS Ta3a OT 00bEMa, TeMIepaTyphbl 1
35 [Tepenava naBneHus TBEPABIMH TEJIAMH, KUJIKOCTIMU U TazaMu. 3akoH [lackais 1
36 JlaBiieHue B )KHIKOCTH U ra3e, BBI3BAHHOE JCHCTBHEM CHIIBI TSHKECTH 1
37 Pemenwue 3anay mo Teme «JlaBneHue B )KUIKOCTH U Ta3e. 3akoH [lackams» 1
38 CooOmiarommecst CoCyabl 1
39 ['uipaBInYecKuii Ipecc 1
40 Manometpsl. [TopiiHeBo# KUIKOCTHBIN HACOC 1




41 ATmocepa 3eMiH ¥ IPUYUHBI €€ CYIeCTBOBAHUS 1
42 Bec Bo3ayxa. ATmMocdepHoe naBieHre 1
3Mepenue arMmocdepHoro gasinenus. OnsiT Toppuuenin

43 N3mepenue e e O T e 1

44 3aBUCHUMOCTh aTMOC(HEPHOTO JABJICHHS OT BBICOTHI HaJl YPOBHEM MOPS 1

45 bapomerp-anepouna. ArMmocepHoe naBIeHUE HA PAa3IMUYHBIX BBICOTaX 1

46 Pemenwue 3amay mo Teme " AtmochepHoe gaBienue" 1

47 JleiicTBHE KUAKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TEJNO. ApXUMeEI0Ba CHIla 1

48 Jlaboparopnas pabota «OnpeeneHne BHITATKUBAIONICH CUITBI, IEHCTBYIOIICH Ha Telo, 1 1
MOTPYKEHHOE B )KHUJIKOCTh)»

49 Jlabopatopnas pabora o teme «lccrienoBanue 3aBHCHMOCTH Beca Tella B BOJIE OT 1 1
00bEMa TOTPYKEHHOH B KUIKOCTh YACTH TEIa

50 [1naBanue ten 1

51 Jlaboparopras padota "KoHCTpyrpoBaHHE apeoMeTpa HWiId KOHCTPYHPOBAHHE JIOJIKH U 1 1
omnpezeneHue e€ rpy30noabEMHoOCTH"

59 Pemenue 3agau no remam: «IlnaBanue cygos. Bo3ayxormaBanue», «/laBinenue TBepabIx 1
TeJ, )KUAKOCTEH U ra30By»

53 KonTponbHas pabota no Teme «J{aBieHue TBEpbIX Tel, )KUIKOCTEH 1 ra30B» 1

54 Mexanunyeckas pabora 1

55 MorirHocTh. EAUHUIIBEI MOIITHOCTH 1

56 VYpok-nuccnenosanue "Pac4éT MOIHOCTH, pa3BUBAEMOM IPU NOABEME T10 JIECTHULIE" 1 1

S7 [Ipoctele Mexanu3msl. Peruar. PaBHOBecHE CHIT Ha pblyare 1

58 Poruaru B TexHuke, ObITY U ipupojie. Jlabopatopnas pabora «lccnenoBanue ycaoBuit 1 05
PaBHOBECHSI phIuara '

59 Pemenwue 3ana4 mo Teme «Y CIOBUSI paBHOBECHS PhIYara 1

60 Koaddunument nonesnoro neiicteus mexanusma. JlabopatopHas padora «M3mepenue 1 05
KII]] HakJIOHHOM MIOCKOCTHY '

61 Pemrenue 3amad no reme "Pabdora, montaocts, KIT/T" 1




62 Mexanunueckas dHeprusi. Kunernueckasi ¥ OTEHIIUAIbHAS SHEPTUS 1

63 3aK0H COXpaHEHHUs MEXaHUYECKON IHEPTUU 1
Ypok-3KCIIepuMEHT 10 TeMe "IKCIEPUMEHTAIbHOE ONIPEACICHUE U3MEHECHUS

64 KMHETUYECKOM U MOTEHUMATbHON YHEPTHH MIPH CKATHIBAHUU TeJla 110 HAaKJIOHHOMN 1 1
IJIOCKOCTH "

65 KonrponsHas pabora o teme «Pabota 1 MOITHOCTB. DHEPT U 1

66 PesepBHbIii ypok. Pabora ¢ Tekcramu mo Teme "MexaHnudeckoe JBHKeHue" 1

67 PesepBHrlit ypok. Pabota ¢ Tekctamu o teme "JlapneHue TBEPABIX TEN, JKUAKOCTEH U 1
ra3zos"

68 PesepBHEIit ypok. Pabora ¢ Tekctamu 1o reme "Padorta. MomHoCTs. DHeprus" 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




KAJIEHJAPHO -TEMATHYECKOE IIJIAHUPOBAHHUE

8 KVIACC
Ne KoanuecrBo yacoB Cpoxu npoBeieHus
n/n Tewa ypoka Bcero = Koutpoabubie = IlpakTuueckue ILlnan (UETN)
padoThI padoThI

1 OCHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUHN U UX 1 4.09
OIBITHBIE TIOATBEPKIACHUSA
Macca u pazMep aTOMOB ¥ MOJIEKYJT 1 7.09
Mopaenu TBEPIOTO, )KUIKOTO M Ta3000pa3HOr0 COCTOSIHUN BEIIeCTBA 1 11.09

4 OOBsICHEHHE CBOMCTB TBEPIOTO, )KHUIKOTO U Ta3000pa3HOT0 COCTOSHUN 1 14.09
BEILIECTBA HA OCHOBE IOJIOKEHUN MOJIEKYJIIPHO-KNHETUYECKON TEOPHUH

5 Kpucranamueckue u amopdHsbie Tena 1 18.09

6 CmauuBaHue M KaWUIBSIPHOCTh. [IoBEpXHOCTHOE HATSHKEHUE 1 21.09

7 TemoBoe pacmmpeHue u cxaTue 1 25.09

8 Temnepatypa. CBsA3b TEMIIEPATYpPhI CO CKOPOCTBIO TEIUIOBOTO IBUKEHUS 1 BxoaHom 28.09
YaCTHLL KOHTPO/b

9 Buytpennss sHeprus. CriocoObl H3MEHEHHs] BHYTPEHHEN SHEPTruu 1 02.10

10 Bune! temnonepenaun 1 05.10

11 VYpoxk-koHpepenuus "[IpakTuueckoe UCMOIb30BaHIE TEIIOBBIX CBOMCTB 1 1 09.10
BEIIECTB M MaTepUaJIOB B LIEJSIX SHeprocoepexeHus"”

12 KommuectBo TenmnoTel. Y IeabHas TEMIOEMKOCTD 1 12.10

13 VYpaBHeHue TerToBoro 6ananca. TermiooOMeH U TeTI0BOE paBHOBECHE 1 16.10

14 JIaGoparopHas pabota "HccnenoBanue sSiBJIeHUs TEMI000MeHa MPH 1 1 19.10
CMEIINBAHNUN XOJIOHOU U TOpsiueii BOAbI"

15 Pacuer konmuecTBa TEMIOTH, HEOOXOAMMOTIO U HAarpEBaHUs Tella U 1 23.10
BBIJIEJISIEMOTO UM MPH OXJIAKICHUN

16 JIaGoparopHas pabota "OnpeneneHue yaeabHON TeMI0eMKOCTH 1 1 26.10
BelrecTna"

17 OHeprus ToIIMBAa. Y 1ebHasl TENJI0Ta CTOPAHUS 1




IInaBnenue u OTBCPACBAHUC KPUCTAJUIMYCCKUX TCII. VI[CHLHEUI TCIIJIOTa

18
IJ1aBJICHUS

19 JlabGopaTopHas pabota "OnpeneneHre yaeabHON TEIIOTHI TUIABJICHHS
apaa"

20 [TapooGpa3oBanue u kKoHaeHcanus. Vcrnapenue

21 Kunenue. Y nenpHas Termora napooOpa3oBaHUs ¥ KOHICHCAIIHH.
3aBHCUMOCTh TEMIIEPATYPBI KUTICHHUSI OT aTMOC(HEPHOTO JaBICHUS

99 Bnaxxnocts Bozmyxa. JlabopaTopnas padora "Onpenenenue
OTHOCUTEJIbHOM BJIA)KHOCTH BO3ayXxa"

23 Pemenue 3aa4 Ha onpeseNieHne BIaKHOCTH BO3TyXa

24 [Ipunnume! paboThl TEMIOBBIX ABUraTeneid. [lapoas TypOuna. JIBurarens
BHYTPEHHETO CTOPAHHUS

o5 KIIJ] TeruioBoro nBuratens. TemnoBbie ABUTATENH U 3allUTa
OKpY>KaroIen cpeibl

26 3aKOH COXpaHEHM U MPEBPALECHHS SHEPTUH B TEIUIOBBIX IIpoLEccax

97 [ToaroroBka Kk KOHTpPOJILHOU padoTe 1o Teme "TennoBsie ABICHUS.
N3menenne arperaTHbIX COCTOSIHU BerecTa'

08 KonTponbnas pabota o Teme "Temnnossie siBneHus. MzameHnenue
arperaTHbIX COCTOSIHMU BemiecTa"

29 Onexrpuzamys Tel. J[Ba poaa dIeKTpHYECKUX 3apsioB

30 VYpok-uccnenoBanue "IaeKTpu3anus TeJI UHAYKLIUEN U IPU
CONPUKOCHOBEHHUH"

31 B3aunmogeiicTBue 3apskeHHbIX Tell. 3akoH Kynona

32 Onektpruyeckoe nosie. HarmpsxkeHHOCTh 3i1eKTprueckoro mnosis. [puamun
CYINEPHO3UIINH ITEKTPUUECKUX MOJIeH

33 Hocurenu snexTpudeckux 3apsaoB. DaeMeHTapHbli 3apsaa. CTpoeHue
aToMa

34 IIpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHMSI AJIEKTPUUECKOTO 3apsiia

35 Pemenue 3a1a4y Ha MPUMEHEHHUE CBOICTB 3JIEKTPUUECKUX 3apsiI0B




DNEeKTPUYECKUM TOK, YCIOBHSI €T0 CyIeCTBOBaHUs. MIcTouHMKI

3 AJIEKTPHUUECKOTO TOKA

37 JIefCcTBUS SJEKTPUIECKOTO TOKA

38 Ypoxk-uccienoanue "JledcTBUE ANEKTPUUECKOTO OIS HAa TPOBOJHUKHU U 1
JUAJIEKTPUKH"

39 DNEKTPUUECKUN TOK B METAJUIAX, JKUJKOCTSIX U Ta3ax

40 DnexTpuuecKkas 1enb U €€ COCTaBHbIC YaCTH

41 Cuna toka. JlabopatopHas pabora "V3mepeHne u peryaupoBaHUE CHIIbI 05
ToKa" '

42 Dnekrpuueckoe HanpspkeHue. Bonprmerp. JlJaboparopras pabora 05
"U3mepenue u peryaupoBaHue HampsHKeHus" '

43 ConpoTHuBieHHE TPOBOAHUKA. Y IEIBHOE COMTPOTUBIICHHUE BELIECTBA
JlaboparopHast pabota "3aBHCHUMOCTH JICKTPHUECKOTO COITPOTHUBIICHUS

44 MPOBOJHHUKA OT €T0 JUIMHBI, IUIOIIA/IN IMOIEPEYHOI0 CEUCHUS U 1
Marepuana"

45 3aBUCUMOCTh CHJIbI TOKA OT HalpspKeHUs. 3akoH OMa Ji71s yyacTKa LenH
JIaboparopHas pabdota "HMccrnenoBanue 3aBUCUMOCTH CHITBI TOKA,

46 UIYIIET0 Yepe3 pe3rcTop, OT COMPOTUBICHUS PE3UCTOPA U HATIPSHKEHUS 1
Ha pe3ucrope”

47 [TocnenoBarenpHOE U MapaieIbHOE COSTUHEHUS POBOIHUKOB

48 JlabopaTtopHas pabota "I[IpoBepka mpaBuia CI0KEHUS HATPSHKSHUH MpU 1
ITOCJIEI0BATEILHOM COEIMHEHHUH JIBYX PE3UCTOPOB"

49 JlaboparopHas padota "l[IpoBepka mpaBuia sl CHIIBI TOKa TIPU 1
MapajIeIbHOM COEAMHEHNN PE3UCTOPOB"

50 Pemrenue 3amau Ha mpuMeHeHue 3akoHa OMa JTst pa3TUIHOTO
COETUHEHUS TIPOBOTHUKOB

51 PaboTa 1 MOIIHOCTH ANeKTpUYecKoro Toka. 3akoH [[xoyms-JIena

59 JIaboparopHas pabota "Omnpenenenne paboThl ¥ MOIITHOCTH 1

3IEKTPUUYECKOTO ToKa"




DNEeKTpUYECKUe IENH U MOTPEOUTENN IEKTPUIECKOI SHEPTHH B OBITY.

53 1
Kopotkoe 3ambikanne
[ToaroroBka K KOHTPOJIBHOM paboTe MO TeMe "IICKTPUUCCKUEC 3apsJIbI.
o4 3apsKeHHbIE Tella U UX B3auMozecTBUsl. [10CTOSAHHBIN 3IeKTpUUECKUi 1
TOK"
55 KontposbHas paboTa mo teme "DIeKTpUIeCKre 3aps/ibl. 3apsHKCHHBIC 1
TeJla U UX B3auMoiecTBUs. [10CTOSTHHBIN AEKTpUUECKUNA TOK"
56 ITocTossHHBIC MATHUTHI, UX B3aMMOJCHCTBHUC 1
S7 VYpok-uccnenoanue "M3ydenne nouaeil NOCTOSIHHBIX MarHUTOB" 1 1
58 MarnutHoe nosie. MaruutHoe mnose 3eMIId U ero 3Ha4eHue JJIs1 )KU3HU Ha 1
3emiie
59 OmnpIT OpcTena. MarHuTHOE 10Je 3JIEKTPUIECKOro Toka MarHuTHoe moJjie 1
KaTYIIKH C TOKOM
50 [IpumeHeHue IeKTpOMarHuToB B TexHUKe. Jlaboparopnas pabota 1 05
"N3y4yeHue neiicTBUS MarHUTHOTO I0JIsSI HA IPOBOJIHUK C TOKOM" '
OneKTpoABUraTeab NOCTOSIHHOIO ToKa. Vcnonp3oBanne
61 ANEKTPOABUraTENEH B TEXHUUECKNUX YCTPONCTBAX U HA TPAHCIIOPTE. 1
JIaGoparophas pabota "KoHcTpyrpoBaHue 1 n3ydeHue padboTbl
JNEKTpOABUTaTENs"
62 OneiTel Dapanes. 3aKoH AIeKTpoMarHuTHOM nHAyKuu. [Ipasuno Jlenua 1
63 OnexTporerepaTop. CriocoObl MOTYYEHHS dIEKTPUUECKON SHEPTUH. 1
DIEeKTPOCTAHIIMN Ha BO3OOHOBIISIEMBIX HCTOYHUKAX YHEPTHUU
64 [TonroToBka K KOHTPOJIBHON paboTe 1O TeMe "IIEeKTpHUUECcKue 1 1
MarHuTHbIE sIBJIEHUS"
65 KontponbHas paboTa mo Teme "IIeKTpUIECKUe U MarHUTHBIC sIBJICHUS " 1
66 PesepBHEIit ypok. Pabora ¢ Tekctamu 1o Teme "TerioBsie iBICHUS" 1
67 PezepHblit ypok. Pabora ¢ Tekctamu o teme "IlocTOSHHBIN 1
AIEKTPUUYECKUN TOK"
68 PesepubIiil ypok. Pabora ¢ Tekcramu mo Teme "MarauTHbIe siBICHUS" 1
OBIIEE KOJIMYECTBO YACOB 110 [TPOT'PAMME 68 145




KAJIEHJAPHO -TEMATHYECKOE IIJIAHUPOBAHHUE

9 KUIACC
Ne KonnyectBo yacoB Cpoxu nposeeHnst
Tema ypoka
n/m Bcero . Kourpoabubie = IIpakruuyeckune Maan ®axr
padoThI padoThI
1 Mexannueckoe aBuxkeHue. MarepuanbHas TOUKa 1
5 Cucrema orcyera. OTHOCUTEIBHOCTH MEXAaHUYECKOTO 1
JIBUKCHHUS
3 PaBHOMEpHOE NPSIMOIMHEWHOE IBHXKEHUE 1
4 HepaBnomepHoe npsimonuneiinoe apmxenue. Cpentss u 1
MTHOBEHHAsI CKOPOCTh
5 [TpsimonHEHOE paBHOYCKOPEHHOE ABMKEHUE. Y CKOPEHUE 1
5 CkopocTh MPSMOIUHEIHHOTO PABHOYCKOPEHHOTO JIBUYKEHUSI. 1
I'paduk ckopoctu
7 JlabopaTtopHas pabota "OnpeeneHue yCKOpeHHs Tesa Mpu 1 1
PaBHOYCKOPEHHOM JIBM>KCHHUH 10 HAKJIOHHOM TUIOCKOCTH"
8 CBobOonHoe nagenue tei. OneiTel [anunes 1
9 PaBHOMEpHOE ABMXKEHME IO OKpYKHOCTH. [lepnon n yactora 1
oOpartenus. JInHeltHast ¥ yrioBasi CKOPOCTH
10 LlenTpocTpeMuTENbHOE YCKOPEHHE 1
11 ITepsslit 3akoH HproToHa. BekTop cuibl 1
12 Bropoii 3akon HeroTona. PaBHoelicTByIOMIasK criia 1
13 Tpernii 3akoH Herorona. Cyneprno3nnus cui 1
14 Pemienue 3agau Ha npuMeHeHue 3aKk0HOB HploTOHA 1
15 Cwta ynpyroctu. 3akoH ['yka 1
16 Pemenue 3anau no teme «Cuna ynpyroctu» 1
17 JlaGopaTtopHast pabota «OnpeaeseHne )KeCTKOCTU MPY>KUHBI» 1 1
18 Cuna tpeHus 1




19

Pemenue 3anau no teme «Cuina TpeHus»

JlaGopaTtopHnas padota "Onpeaenenne ko3P huiiueHTa TpeHus

20 |
CKOJIbJKEHUS

21 Pemenue 3anaud no treme "3akonsl Hetotona. Cumna ynpyrocru.
Cuna tpenus"

99 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpPEHUE
CBOOOTHOTO Ta/ICHUS

23 Ypok-koHpepenius "J[BIKeHHE Tell BOKPYT T'PaBUTAIMOHHOTO
ueHTpa (Conneunas cucrema). ['anaktuxu"

24 Pemenue 3amay no teme "Cuia TSHKECTH M 3aKOH BCEMUPHOTO
TArOTeHUs"

25 [lepBas kocmuueckas ckopocTs. HeBecoMOCTb U Ieperpy3ku

26 PaBHOBecue matepuanbHOW TOUKU. AOCOTIOTHO TBEPIOE TEJIO.
PaBHOBecue TBEPIOTO TeMNa ¢ 3aKPEIIEHHON OChIO BpallleHus

27 MowmeHnT cunsl. LeHTp TsKECTH

28 Pemenue 3axau mo teme "MowmeHT cuibl. LlenTp TskecT"

29 [ToaroToBka Kk KOHTPOJIBHOM paboTe Mo Teme "MexaHuyeckoe
nBmkenne. Bzaumonelictsue ten"

30 KonTponbHas pabora o teme "MexaHuueckoe JBUKEHHE.
B3aumopeiictBue ten"

31 Nmnynse Tena. UMnynbe cuiibl. 3aKOH COXPAHEHHSI UMITYJIbCA.
Ynpyroe u Heynpyroe B3auMoJICHCTBUE

32 Pemenue 3anau no Teme "3akoH coxpaHEHMsI UMITyJIbca"

33 VYpok-koHpepennus "PeakTuBHOE ABMKEHNE B IPUPOJIE U
TeXHHKE"

34 Mexanuueckasi paboTa U MOLUTHOCTb

35 PaGota cuibl TsKECTH, CUITBI YIIPYTOCTH U CHITBI TPEHUS




JlaboparopHas pabota «Onpenenennue paboThl CHIIBI TPEHUS

36 [IpU PAaBHOMEPHOM JBUKEHUU Teja M0 TOPU30HTAIBLHOMN
MOBEPXHOCTU»

37 CBs13b sHeprun U padboThl. [loTeHnnanbHas sHeprus

38 Kunernueckas sueprus. TeopeMa 0 KHHETUUECKON SHEPTUU

39 3aKOH COXpaHEHHUsI PHEPTUU B MEXAHUKE

40 JlaboparopHas paboTa «/3ydyeHne 3akoHa COXpaHEHUS
DHEPTUN»

41 KonebatenbHoe IBMIKEHUE U €T0 XapaKTEPUCTHKH

42 3aryxaromue Konebanus. BerHyxneHnsie konedanus. Pesonanc

43 MaremaTrueckuii U IpyXKHUHHBINA MasiTHUKU

44 Ypok-uccienoBanue «3aBUCUMOCTh IEPHUO/A KOJeOaHui OT
KECTKOCTH MPYKUHBI U MACCHI TPy3a»

45 [IpeBpatenue SHePTUN IPU MEXAHHISCKUX KOJICOAHMSIX

46 JlaGopatopHas pabota «OnpeseneHne 4acToThl ¥ epHoaa
KoJie0aHUM MPY>KUHHOTO MAasTHUKA

47 JlaGopaTtopHast pabota «I[IpoBepka HE3aBUCUMOCTH TIEPHOIA
Kosie0aHul Tpy3a, MOIBEIIEHHOT0 K HUTH, OT MaccChl Ipy3a»

48 Mexanuueckue BoJaHbI. CBONCTBA MEXaHUYECKUX BOJIH.
[IpononbHBIE U IONIEPEYHBIE BOJHBI

49 VYpoxk-koHpepeHuus "MexaHu4uecKrue BOJIHBI B TBEPIOM Telle.
Ceiicmuueckue BOJIHbBI"

50 3ByK. PacmipocTpaneHnue u oTpakeHHe 3ByKa

51 Ypok-uccnenoBanue "HabmtoneHne 3aBUCUMOCTH BBICOTHI
3BYKa OT YacTOThI"

52 I'poMKOCTB 3ByKa U BBICOTA TOHA. AKYCTHUYECKHI PE30HAHC

53 Ypok-koHpepenmus "YnbpTpa3Byk U HHGPa3BYK B IPUPOJIE U

TeXHUuKe"




[ToxroroBka Kk KOHTPOJILHOU paboTe 1Mo TeMe "3aKOHBI

>4 coxpaHeHHs. MexaHW4ecKue KOJIeOaH s U BOJHBI"

55 KoHTposbHast pabota 1mo Teme "3aKoHbI COXpaHEHUSI.
Mexannueckue KoineOaHusi U BOJHBI"

56 DNEeKTPOMarHUTHOE MoJje. DIEeKTPOMAarHUTHbIEC BOJTHBI

o7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

58 Ypok-koupepennus "llIkana 371€KTPOMarHUTHBIX BOJIH.
Hcnonb30BaHuE 37€KTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBs3H"

59 VYpok-uccnenosanue "M3ydeHue CBONCTB AIEKTPOMArHUTHBIX
BOJIH C TIOMOIIIbIO MOOMIIBHOTO TenedoHa"

60 Pemienue 3agau Ha onpeiesIeHUE YaCTOThI U ITTUHBI
ANEKTPOMATHUTHON BOJIHBI

61 DneKkTpoMarHuTHas mpupoaa ceera. CKOpocTh CBETa.
BonnoBrble cBolicTBa cBeTa

62 Hcrounuku ceta. [IpsAMonrHEetHOE pacIpOCTPAaHEHUE CBETA.
3armenuns Connua u JIyHsl

63 3aKoH oTpakeHus cBeTa. 3epkana. Pemenue 3amayd Ha
MIpUMEHEHUE 3aKOHAa OTPAKCHUS CBETa

64 [Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA

65 ITommHOE BHYTpEHHEE OTpakeHue cBera. Mcnons3oBanue
MOJIHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJAX
JlaGopaTtopHas pabota "VccnenoBanue 3aBUCUMOCTH yTiia

66 MIPEJIOMIJICHHUS] CBETOBOT'O JIyda OT YIJIa IMaJIeHHs Ha TPaHUIle
"Bo3ayx-cTekino""

67 Ypok-koHpepenius "Mcnonbp30BaHre TOTHOTO BHYTPEHHETO
OTPa)KEHHUS: CBETOBO/IbI, ONITUKOBOJIOKOHHAs CBSI3b"

68 Jluna3el. OnTHYecKas Cuiia JIMH3BI

69 [TocTpoenne n300paKeHU B JIMH3AX




JlaboparopHas pabota "Onpenenenre (HOKYCHOTO PACCTOSTHUS

70 Y ONITUYECKON CUIIbI cOOMparoIel JTUH3bI" 1

71 Ypok-koupepenius "OnTuyecKue TUH30BbIC TPHOOPHI" 1

72 I'a3 kak onrtuyeckasi cucrema. 3peHue 1

73 Ypok-koHpepennus "ledexTsr 3penus. Kak coxpanuthb 1
3penue"

74 Pasnosxenue 6enoro csera B cekTp. OnbiTel HploToOHA. 1
CrnosxeHue CieKTpajabHBIX 11BETOB. [lucnepcus ceta
JlaboparopHas paboTa "ONBITHI 110 PA3JIOKEHHUIO OSJIOTO CBETA

75 B CIICKTP U BOCIIPHUATHUIO IIBETA MPEIMETOB IIPU UX HAOIIOICHUN 1
yepe3 1BETOBbIE GUIbTPHI"

76 Ypoxk-nipaktukyM "BoJIHOBBIE CBOMCTBA CBETA: NUCIIEPCHS, 1
uHTepepeHms u audpaxuus”

77 OmnbiTel Pezepdopaa u rmmanerapHasi MOAeNb aToMa 1

78 [Tocrynarel bopa. Monens atoma bopa 1

79 Hcnyckanue u noriomnieHne cBeta aToMoM. KBaHTHI. 1
JInHelyaTele CIIEKTPBI

80 VYpoxk-npaktukym "HabitoieHne cnekTpoB ucmyckanus" 1

81 PagnoakxTuBHOCTE U €€ BUIEI 1

82 Ctpoenne aTOMHOTO siipa. HykimonHast Mojiens 1

83 PannoaktuBHbIe npeBpaneHus. 30Tomnsl 1

84 Pemenne 3amau o reme: "PannoakTuBHBIE NpeBpameHus” 1

85 [lepuoxa nonypacnana 1

86 VYpok-koHpepennus "PagnoakTuBHbIE U3TYYEHHS B IPUPOJIE, 1
MEJNIHE, TEXHUKE"

87 SnepHble peakuy. 3aKOHBI COXPAHEHHMS 3apsA0BOTO U 1
MacCOBOTO YHCEI

88 DHeprust cBsI3M aTOMHBIX siiep. CBs3b MacChl M SHEPTHH 1




89 Pemienue 3ama4 no teme "SnepHsie peakuu" 1
90 Peakuuu cuntesa u nenenus suep. IcTouHuku sHEpruu 1
ConHua u 38€31
o1 Ypok-koubepenmus "SAnepHas sHepreTuka. [lefictBus 1 1
PaIMOaKTUBHBIX U3JIYYEHUM Ha 5KUBBIC OPTaHU3MBI"
[MonroroBka Kk KOHTPOJIBHON pabOTE MO TeMe
92 "JJIEKTPOMAarHUTHOE T0JIe. DIEKTPOMAarHUTHBIC BOJHBI. 1
KBanrtoBeie siBneHus"
93 KonTponbhas pabota no Teme "I1eKTpOMarHuTHOE IOJIE. 1
DneKTpoMarHuTHbIe BOJHBI. KBaHTOBBIC siBiIeHUS "
94 [ToBTOpenue, 06o6meHue. JlaboparopHsie paboOThI 1O KypCy 1 1
"Bzaumonencrtaue tea"
95 [ToBTropenue, 0600mIeHNe. Penenne pacueTHBIX U 1
KayeCTBEHHbIX 33/1a4 1o teme "TemnoBsle mpouecco”
9% [ToBTOpenue, 06o61meHne. Pemienue pacueTHbIX U 1
KadecTBeHHBIX 3a7a4 o Teme "KIIJ[ TemoBsix nBurarenei"
97 [ToBTOpenue, o6o0meHue. Perenue pacueTHbIX U 1
KauecTBeHHbIX 3a1a4 no teme "KII/] anexrpoycranoBok”
98 [ToBTOpenue, o600menue. JlaboparopHsie pabOTHI IO KypCy 1 1
"CBeToBBIC SIBJICHUS"
99 [ToBTOopenue, o6o0menue. Pabora ¢ TekcTamu o Teme 1
"3aKOHBI COXpAaHEHUS B MEXaHUKe"
100 [ToBTOpenue, o6o0uenue. Pabora ¢ TekcTamu 1o Teme 1
"KonebGanus 1 BOTHBI"
101 [ToBTOpenue, 006o6menue. Pabora ¢ Tekctamu 1o Teme 1
"CBeToBbI€ SIBICHUS"
102 [ToBTOpenue, o6o0uenue. Pabora ¢ TekcTamu 1o Teme 1
"KBanrtoBas u siiepHas puzuka"
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» ®dusuka, 7 xnacc/ [epwimkua A.B., O01mecTBo ¢ orpaHUYEHHON

OTBETCTBEHHOCTHIO «J[PODAY»; AxuronepHoe obmiectBo «M3marenbctBo «IIpocBemenuey
» dusuka, 8 xknacc/ [epsimkua A.B., O01mecTBo ¢ orpaHUYEHHOM OTBETCTBEHHOCTHIO
«IPODAy; AxnnonepHoe obmectBo «M3narenscTBo «lIpocBemenuey

» ®usuka, 9 xknacce/ [epoimkun A.B., I'yrauk E.M., O61ecTBo ¢ orpaHu4eHHOI
0TBETCTBEHHOCTHIO «/IPODAY; AkunonepHoe obmectso «M3narenbctBo «lIpocBemenue»
METOANYECKHUE MATEPUAJIBI IJISA YUUTEJIA

®dusuka. 7 knacc: yuebHo-moroauueckoe nocooue / A.E. Mapon, E.A. Mapos. - 6-e u3n.,
crepeotIl. - M.: [Ipoda, 2019

®dusuka. 8 kiacc: yuebno-moroauueckoe nocooue / A.E. Mapon, E.A. Mapon. - 8-e u3n.,
crepeoT. - M.: [Ipoda, 2018

dusmka. 9 kiacc: yuebHo-moToanueckoe nocoodue / A.E. Mapon, E.A. Mapos. - 5-e u3n.,
ctepeortit. - M.: llpoda, 2019

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

https://resh.edu.ru/subject/28/7 /, oubauoreka LJOK,

https://resh.edu.ru/subject/28/8 /, https://resh.edu.ru/subject/28/9/
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