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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o Qu3nke Ha YpOBHE OCHOBHOro 00IIero o0Opa3oBaHUs
COCTaBJIEHA HA OCHOBE IMOJOXXEHUU U TpeOOBaHUU K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM YpPOBHE OCHOBHOI 00pa30BaTeNbHOW MPOrpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€tom denepanbHOl pabouel MporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenonaBanus yaeOHOro npeamera «Du3ukay.

Conepkanue mnporpamMmbl 1mo (HU3MKE HampaBieHO Ha (HOPMUPOBAHUE
€CTECTBEHHOHAYYHON TPaMOTHOCTH OOYYAIOMIMXCS W OpPTaHU3AIHUI0 H3yUCHHS
GU3UKKN Ha ACATEIBPHOCTHOW OCHOBE. B mporpamme mo (u3MKe yUHUTHIBAIOTCS
BO3MOXXHOCTH yudeOHOro mpeamera B peanmzanuu TpedoBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METANPEAMETHBIM Pe3yJIbTaTaM O0yYeHHUs, a TaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX TPEIMETOB Ha YpPOBHE
OCHOBHOT'O 00IIIET0 0Opa30BaHMS.

[Tporpamma mo (u3MKe ycTaHABIMBAET paclpenesieHne y9eOHOro MaTepuana
Mo rogaMm oOydeHwus (IO Kjaccam), mpejjiaraeT MpUMEPHYIO MOCIEA0BaTEIIbHOCTh
M3YYCHHUS T€M, OCHOBAHHYIO Ha JIOTHMKE Pa3BUTHUS TPEIMETHOTO COACPKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00y4aIOIIUXCH.

[Iporpamma 1o ¢usuke paszpaboTaHa C IEIbI0 OKa3aHUS METOJUYECKOU
MTOMOIIY YYUTETIO B CO3/TaHUU paboUeit MporpaMMbl 10 Y4eOHOMY TIPEIMETY.

®du3nKa SBIAETCS CUCTEMOOOPA3YIONTUM JIJIsi €CTECTBEHHOHAYYHBIX YICOHBIX
MPEIMETOB, TOCKOJIIbKY (U3MUYECKHE 3aKOHBI JIeKaT B OCHOBE IIPOIECCOB U
SABJICHUM, W3ydyaeMbIX XUMHEH, Ouosorueid, actpoHoMuen © (HUINYECKOU
reorpadueii, BHOCHT BKJAaJ B €CTECTBEHHOHAyYHYIO KApTUHY  MHpA,
MPEeIOCTaBIseT HamboJee SCHbIE O0pa3ibl MPUMEHEHHS HAyYHOTO METOo/a
MO3HAHUS, TO €CTh CIIOC00a MOTYYEHUS JOCTOBEPHBIX 3HAHUHM O MUPE.

Onna U3 TIaBHBIX 33724 (PU3MUECKOrOo OOpa3oBaHUSI B CTPYKType OOMIEro
o0pa3oBaHUsl COCTOUT B (POPMHUPOBAHUU ECTECTBEHHOHAYYHOW TI'PAaMOTHOCTH U
MHTEpeca K HayKe y 00y4arommxcs.

N3yuenne Qusuku Ha 0a30BOM YpOBHE TMpEIIoOiaracT OBJIAJICHHUE
CIEYIONUMU KOMIETCHTHOCTSAMH, XapaKTePHU3YIOMIMMH €CTeCTBEHHOHAYYHYIO
TPaMOTHOCTb:

« HAy4HO OOBSCHATH SBIICHUS;

 OIICHUBAThH ¥ MOHUMATh OCOOCHHOCTH HAYYHOTO HCCIICIOBAHNS;

- UWHTEPHpPETHPOBATH  J@aHHBIE W  WCIONh30BaTh  HAy4YHBIC
JI0Ka3aTeIhCTBA JUIsl TIOTYYEHHUS BHIBOJIOB.

Henu wusyueHus (U3UKK HA YpPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUs
ornpeneneasl B KoHmenmuw mpemnomaBaHusi ydeOHoro mpenmera «Dusuka» B
oOpa3zoBaTelbHBIX oOpranusanusx Poccuiickoit ®Dexaepaiuu, peanu3yoIux
OCHOBHBIE  00II[€00pa30BaTelIbHbIE MPOTPaMMBbl, YTBEPKIAEHHON peElICHUEM



Konnernn MununcrepcTBa npocserienus: Poccuiickoit @eneparuu (IpoTOKOa OT 3
nekadbps 2019 r. Ne [1IK4BH).
Heau uzyyenuss GpU3UKM:

NpuoOpeTeHre HHTEepeca W CTPEMIICHUS OOyYarouUXCi K HAyYHOMY
W3YYEHUIO NPUPOABI, PA3BUTUE HUX HUHTEIUIEKTYAIBHBIX U TBOPUYECKUX
CHOCOOHOCTEH;

pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIE MO3HaHUs U (OPMUPOBAHUE
HCCJIEI0BATEIILCKOTO OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;
dbopMupoBaHUE HAYYHOTO MHMPOBO33PEHUSI Kak pe3ysbTaTa H3yUYCHUS
OCHOB CTPOEHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3HKU;
dbopMupoBaHue MPEACTABICHUN O poiau (DU3MKHU ISl Pa3BUTHUSL JPYTUX
€CTECTBEHHBIX HAYK, TECXHUKU U TEXHOJIOTUH;

pa3BUTHE  TPEJCTABICHHUH O  BO3MOXHBIX  chepax  Oyayiiei
npodeCcCHOHAIbHOM JIeSITEILHOCTH, CBSI3aHHOW C (PU3MKOMN, TOATOTOBKA K
nanbHeneMy o0y4eHUI0 B ’TOM HaIllpaBICHUH.

JlocTmkeHne 3TUX IeJel mporpamMMmbl MO0 (U3WKE HA yPOBHE OCHOBHOTO
o011ero oopazoBaHusi 00ECIEUYNBACTCS PEIICHUEM CIIEIYIONINUX 3a4a4:

npuoOpeTeHre 3HaHUM O JIUCKPETHOM CTPOEHUU BEIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, SJEKTPUUECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSX;

NpuOOpETeHHEe YMEHUI ONMHCHIBATh U OOBIACHATH (DU3UUYECKHUE SIBICHUS C
UCIIOJIb30BaHUEM MOTYUYCHHBIX 3HAHUK;

OCBOCHHME METOJOB pPELICHHUS MNPOCTEUIIUX PACUETHBIX 3amad C
UCIIOJIb30BaHUEM (buznyecKux MOJIeNeH, TBOPYECKUX u
MPaKTUKOOPUECHTUPOBAHHBIX 3a/aY;

pa3BUTHE YMEHUU HAOII0IAaTh MPUPOHBIE SIBICHUSI U BBIMOIHATH OIBITHI,
nabopaTtopHbie  pabOThl M HKCIEPUMEHTAJIbHBIE HCCIEJAOBAHUS C
UCIIOJIb30BaHUEM U3MEPUTENBbHBIX TPUOOPOB;

OCBOEHUE MPUEMOB pabOThl ¢ MHPOpPMALUEH (PU3UYECKOrO COAEpKaHUs,
BKJIIOYAsi UHPOPMAIUIO O COBPEMEHHBIX JOCTHXKEHUSAX (DU3UKU, aHATU3 U
KpUTHUYECKOE OlICHUBaHHE MH(OpMAIIUH;

3HAKOMCTBO €O chepamu mpodheCCHOHATIBHON eI TEIbHOCTH, CBI3aHHBIMU
C (Qusnkoil, W COBPEeMEHHBIMU TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha
TOCTHKEHUSAX (DU3NYECKON HAYKHU.

Ha usyuenue ¢usuku (6a30Bblii ypOBEHH) HAa YPOBHE OCHOBHOI'O OOIIETO

oOpa3oBaHus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B HeJleNI0), B 8
Ki1acce — 68 gacoB (2 Jaca B Hemeno), B 9 kimacce — 102 gaca (3 yaca B HeAemio).

[Ipennaraemsiii B mporpamme mo (pu3uke nepeueHb 1a00paTOpPHBIX padoT U
OIBITOB HOCUT PEKOMEH/IATENIbHBIM XapaKTep, YUUTENb JeIaeT BIOOp MPOBEICHUS



1a00OpaTOpHBIX PabOT M OMBITOB € YYETOM MHIAUBUIYAIbHBIX OCOOEHHOCTEH
o0y4Jaromuxcs, CIUCKAa IKCIEPUMEHTAIBHBIX 3aJlaHui, MpeaJiaraéMbIX B pamKax
OCHOBHOT'O T'OCYJJApPCTBEHHOT 0 IK3aMeHa 1o (pu3uKe.



COIAEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u e€ posib B NIO3HAHUM OKPYKAKOIIEro MUpa.

dusnka — Hayka O npupozpe. fABieHus npuponbl. PU3UUECKUE SBICHUSA:
MEXaHUYECKUE, TEIUIOBBIE, IJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BeauYUHbBIL. M3mepenHue Qusnueckux BenuuuH. Duznveckue
npu6opsl. [lorpennocts n3mMepenuii. MexayHapoaHasi cucTeMa eIMHUII.

Kak ¢u3uka u Jpyrve ecTeCTBEHHbIE HAyKH H3y4aloT TPUPOLY.
EcTecTBeHHOHay4HBIH METOJl TMO3HAHUSA: HAOIIOJIEHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBMKEHUE TUIIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIMOTE3, OObSICHEHUE
HaOmogaemoro spieHusd. Onrucanue PU3NIeCcKux SBJICHUN ¢ TTOMOIILIO MOJCICH.

Hemoncmpayuu.

1. MexaHuyeckue, TEIUIOBBIE, JJIEKTPUYECKHWE, MATrHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. duznyeckue TpuOOPHI U Mpolieaypa MPSIMbIX H3MEPEHHUI aHATOTOBBIM U
(G poBBIM TPUOOPOM.
Jlabopamopnuie pabomut u onvimel.
1. OmnpeneneHue EHbI ASJICHUS Kbl K3MEPUTEILHOr0 MpUdopa.
2. M3mepeHue pacCTOAHUN.
3. M3MmepeHue 00bEMA KUIKOCTH U TBEPIOTO TeNa.
4. OnpeneneHue pa3MepoB MAJIBIX TEJL.
5. M3mepenne teMmeparypbl HNPU HOMOIIM >KUIAKOCTHOIO TEPMOMETpa U
JaTYNKA TEMIIEPATYPHI.

6. [IpoBenenue ucciaenoBaHUA II0 MPOBEPKE TMIOTE3BI: JAJIBHOCTH ITOJETA
mapuka, mylneHHOro ropu30HTaIbHO, TeM Ooibllle, 4YeM OOJibllie BHICOTA
IIyCKa.

Pa3znea 2. IlepBoHauyaibHbIE CBeJICHUSI 0 CTPOCHUU BelllecTBa.

Crtpoenue BemiecTBa: aTroMbl M MOJIEKYJbI, HX pa3Mepbl. OTBITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrm>keHne dactui BemecTBa. CBsI3b CKOPOCTH JABWKEHUS YACTUL[ C
temneparypoil. bpoyHoBckoe nBmxenue, nuddysus. BzaumopeiicTBue uacTuil
BELIECTBA: IPUTSHKEHUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHUS BELIECTBA: CTPOCHHUE T'a30B, KUJKOCTEW U TBEPIBIX
(kpucTamindeckux) Tena. B3auMocBsS3b MEXIy CBOWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M MX aTOMHOMOJEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSHUN BOJBI.

Hemoncmpayuu.

1. HaOmroneHne OpOyHOBCKOTO IBHKECHHSL.



2. HaGmonenue nuddyzum.
3. HaGmronenue SBJICHUU, OOBACHSIIONTUXCS MPUTKECHUEM I
OTTAJIKMBAHUEM YACTHI[ BEIIECTBA.

Jlabopamopnuie pabomut u onvimel.

1. OueHka JuaMeTpa aroMa METOAOM psiioB  (C  UCIOJIb30BaHUEM

dbotorpadwuii).
2. OnbIThI MO HAOIIOICHUIO TEIJIOBOT'O PACIIUPEHUS Fa30B.
3. OnbIThl O OOHAPYKEHUIO TEUCTBUS CUII MOJICKYJISIPHOTO TIPUTSIKEHUSL.
Pa3znea 3. /IBu:keHue U B3auMOJeiicTBHE TeJl.
MexaHnnyeckoe ABWKEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHsis CKOPOCTh MPU HEPABHOMEPHOM JIBMKEHHUH. Pacuér mytu u
BPEMEHU JIBUKECHHS.
SBnenne wuHepnuu. 3aKOH WHEpUMHU. B3anmoneicTBue Ten Kak NpUYHHA
W3MEHEHUsS CKOPOCTH [BWXEHHMS Tell. Macca Kak Mepa HWHEpPTHOCTH Tena.
[InotHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHUILIE
00BEMa BEIIECTBA.
Cuna xak XapakTepHCTHUKa B3auMOJeucTBus Tell. Cuna ynpyroctd M 3aKOH
I'yka. M3MepeHune cuibl ¢ IMOMOIIBIO AUHAMOMETpPA. fBIIEHUE TATOTEHUSA U CUJa
TskecTH. CHila TSDKECTH Ha Ipyrux mraHerax. Bec tena. Hesecomocts. Crnoxkenne
CWJI, HaIlPaBJIEHHBIX MO OJHOW NpsaAMoi. PaBHopelcTByromas cui. Cuna TpeHUs.
TpeHne CKONbKEHUS U TPEHUE MTOKOsl. TpeHre B MPUPOAE U TEXHHUKE.
Hemoncmpayuu.
1. HalGmroneHne MeXaHMYEeCKOro JIBHXKEHUS Tea.
2. M3mepenune CKOpOCTH MPAMOIMHENHOTO IBUKECHUS.
3. HaOmroneHue siBIEeHUS] HHEPIUU.
4. HaOnrofgeHue u3MeHEHUsI CKOPOCTH MPU B3aUMOJIEHCTBUU Tell.
5. CpaBHEHHE MacC MO B3aUMOAECHCTBUIO TEJL.
6. CioXeHHe CuJl, HAIPaBJIEHHBIX MO OJJHOW MPSIMOM.
Jlabopamopnuie pabomut u onvimel.
1. OmpeneneHue CKOPOCTA PABHOMEPHOTrO ABMKEHUS (IIapUKa B KUIKOCTH,
MOJIEJIH JIEKTPUUIECKOr0 aBTOMOOUIIS U TaK Jlajee).

2. OmnpenenieHre cpeHEW CKOPOCTH CKOJIbXEHUS Opycka WIHM IIapuKa Mo
HAKJIOHHOM IUIOCKOCTH.
OrnpeneneHue mIOTHOCTH TBEPAOTO Tea.

4. OnbITHL, AEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTsikeHus (aedopmaiun)
MPYKUHBI OT MPUIIOKEHHOU CUJIBI.

5. OmnbITHI, J€MOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJBKEHUS OT
BECa TEJa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJI, dKUAKOCTEH U ra3oB.



JlaBnenue. CriocoObl YMEHBIIICHUSI U yBEIWYEHUs JaBlieHus. [laBieHue rasa.
3aBUCUMOCTh JIaBJICHHsSI raza OT 00bEMma, TemmepaTypbl. llepenaua naBieHus
TBEPABIMM TEJaMH, XKUAKOCTAMU W TazaMH. 3akoH [lackans. [IHeBMaThyeckue

MaIlliHEI. 3aBHCUMOCTD JaBJICHUA XHUAKOCTH OT FJ'IY6I/IHBI. FI/II[pOCTaTI/I‘ICCKI/Iﬁ

napagokc. Coobmiaromuecs: cocyibl. [ uapaBpinueckue MEXaHU3MBbl.

Atmochepa 3emnu u atmocdepHoe naBiieHue. [IpuuuHBI CylIeCTBOBaHMS
Bo3aymiHoN oOonouku 3emuu. Onbit Toppuuennu. M3mepenue atmochepHOro
JaBlIeHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUSI OT BBICOTHI HAJl YPOBHEM MOpPHI.
[TpubGopsl 115 u3MepeHus: aTMoc(PEepHOro AaBICHUS.

JlencTBue )XUAKOCTU U Ta3a Ha MOrPYKEHHOE B HUX TENO0. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.

o vk w N e

~

3aBHCUMOCTH JIaBJICHHS T'a3a OT TEMIIEPATYPBI.

IIepenaya naBneHus )KUAKOCTHIO U Ta30M.

Coob1maronuecs cocybl.

I'mapasnuueckuit mpecc.

[Iposirnenue necTBUs aTMOC(PEPHOTO TaBICHUS.

3aBUCUMOCTb BBITAJIKHUBAIOUIEH CHUJIBI OT 00bEMa MOrpyKEHHOM 4YacTh
TeJIa ¥ INIOTHOCTH KUIAKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUJIBI BECY BBITECHEHHOM KUJIKOCTH.
YcioBue niaBaHus TEIl: IJIaBaHUE WIIA MIOTPYKEHUE TEIl B 3aBUCUMOCTH
OT COOTHOILLEHHUS TUIOTHOCTEN TENA U )KUIAKOCTH.

Jlabopamopnuie pabomut u onvimel.

1.

HccnenoBanue 3aBUCUMOCTH BeEca Tesla B BOJIE OT 00bEMA MOrPYKEHHOH B
YKUJIKOCTb YaCTH TeJIa.

OmnpeneneHne  BBITAIKMBAIOUIEH CWJIbI, JCWCTBYIOIIEM Ha  TENo,
MOrPYyKEHHOE B KUIKOCTD.

[IpoBepka HE3aBUCMMOCTH BBITAIKUBAIOIIEN CUIIBI, JEUCTBYIOLIEU HA TEIO
B )KUJKOCTH, OT MacChl Tea.

OnbITh, AEMOHCTPUPYIOIIME 3aBUCHMOCTH BBITAJIKUBAIOIIEH CHUIIBI,
JNEUCTBYIOIIEN Ha TEI0 B JKUIKOCTH, OT O0BbEMaA TMOrPY>KEHHOU B
YKAJIKOCTB YaCTH Te€JIa U OT INIOTHOCTHU JKUIKOCTH.

KoncTtpyupoBanne apeoMeTpa WIH KOHCTPYHMPOBAaHHE JIOAKA U
omnpenesieHue €€ rpy30n0abEMHOCTH.

Pa3znen S. Pabora u MOIIHOCTDH. JHEpPrus.

Mexanunueckas pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecusi pbluara. l[IpuMeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.



«3omoroe mpaBwio» wmexanukd. KIIJI mpocteix wmexanusmoB. IIpoctsie
MEXaHU3MBbI B ObITY U TEXHHUKE.

Mexannueckas d3Heprus. KuHeTmueckas W TOTCHIMAbHAS JHEPTHs.
[IpeBpamieHre 0AHOrO BHU1a MEXaHUYECKON SHEPTUU B APYTrOM. 3aKOH COXPaHEHUS
JDHEPIUU B MEXAaHUKE.

Hemoncmpayuu.

1. IIpumMepsl IpOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomut u onvimel.

1. Ompenenenue pabOThl CHIBI TPEHUS NMPU PABHOMEPHOM JBIKEHHH Tella

10 TOPU3OHTAIILHOW [TOBEPXHOCTH.
2. HccrnenoBanue ycloBUi paBHOBECHS pblyara.
3. Usmepenne KIIJI HaKIIOHHON MIOCKOCTH.

4. M3yuyeHue 3aKOHA COXPAHEHUS MEXAHUYECKON IHEPTUM.
8 KVIACC

Paznen 6. TermioBble siBJIeHHS.

OCHOBHBIE TIOJIOKEHUA MOJICKYISIPHO-KUHETHUYECKOW TEOPUH CTPOCHUS
BelecTBa. Macca M pa3mepbl atOMOB U MOJIEKYJ. ONBITHL, MOATBEPKIAIOLINE
OCHOBHBIE€ MOJIOKEHUS MOJICKYJISIPHOKUHETUYECKON TEOPUH.

Mopenu TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BeIEeCTBa.
Kpucrannuueckue u amopdubie tena. OObsICHEHUE CBONCTB Tra30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUU MOJIEKYJISIPHO-KUHETUUECKON TEOPHUH.
CmaunBaHue U KanWUISIPHBIE ABIEHUA. TEmI0BOE paCIInPEHUE U CKATHE.

Temnepatypa. CBsA3p TeMmepaTrypbl CO CKOPOCTBIO TEIIOBOIO JBUKECHUS
gactull. Buytpennsss sHeprusi. CnocoObl H3MEHEHHs] BHYTPEHHEW SHEpruu:
Terionepenaya u COBEpLICHUE paboTHL. Busr TeTUIonepe1avn:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3IIyUYCHHE.

KonuuectBo TemnoTel. YenbHas TEMIOEMKOCTh BellecTBa. TermiaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro Oananca. IlmaBnenue u
OTBEpPACBAaHUE KPUCTAUIMYECKUX BEHIECTB. YAEIbHAs TEIUIOTA ILJIABJICHUS.
[TapooOpazoBanue u koHjaeHcamnus. Mcmapenwe. Kumenue. YnuenpHas Temiora
napoo0pa3oBaHusi. 3aBUCUMOCTb TEMIIEpAaTypbl KUIEHUS OT aTMOCHEpHOTo
JaBJICHUSI.

BrnaxnocTh Bo3ayxa.

DHEprus TOIIMBA. Y IeIbHas TEII0Ta CTOPAHHUS.

[Ipunnunsl padotel TemnoBbix npurateneit KIIJ[ TemoBoro npurarens.
TemnoBble IBUTATENIN U 3AIUTA OKPYKAIOIIEN CPEIBL.

3aKOH COXpaHEHUS U MPEBPALICHHS YHEPTUH B TEIUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaOmroneHne OpOyHOBCKOTO IBHKECHHSL.
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10.
11.
12.
13.

Ha6monenue nuddyzum.

Habnronenue siBeHnii CMaurBaHMS U KaWJIISIPHBIX SBICHUH.
HabnroneHnue TemioBoro pacumpeHus Tell.

N3menenne naBieHus rasa mpu M3MEHEHHH O0BbEMa M HArpeBaHUU WU
OXJIAXKICHUM.

[IpaBuiia u3amepeHus: TeMnepaTypsl.

Buaw rerionepenaumn.

OxnaxxaeHue Ipu COBEPIIICHUH paOOTHI.

HarpeBanue npu coBepiiieHu pabOThl BHEIITHUMH CHJIAMH.
CpaBHEHHE TEIUIOEMKOCTEHN pa3IMYHbBIX BEIIECTB.
HaOmronenue kuneHus.

HaGmroneHne mocTossHCTBA TEMIIEPATy Pl IPU TUIABICHUU.
Mojaenu TenJI0BbIX ABUTaTEIICH.

Jlabopamopnuie pabomut u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbIThI 10 O0HAPYKEHUIO AEHUCTBHS CHJI MOJIEKYJIIPHOT'O MPUTSKEHHUSL.
OnbITHI IO BEIPAIIMBAHUIO KPUCTAJUIOB ITOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOJIOAEHUIO TEIJIOBOI'O PACHIUPEHUsI Ta30B, KUAKOCTENH U
TBEPABIX TEIL.

Ornpenenenue gaBaeHUs Bo3AyXa B 0ajUIOHE MINPUIIA.

OnbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTDH [ABJIEHHS BO3AyXa OT €ro
00BbEMA U HArPEeBaHUS WU OXJIAXKICHUS.

IIpoBepka rumore3bl TMHEMHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPyOKE OT TEMIIEPATYPHI.

HaGntonenve w3MeHeHUs BHYTPEHHEW OSHEpPruM Telna B pe3yJibrare
Terionepeaay U paboThl BHEUTHUX CHUJL.

HccnenoBanue sBieHUS TEMI000OMEHA MPU CMEIIMBAHUU XOJOJHOU U
ropsiyeu BOJBI.

OmnpeneneHne  KOMWYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOJIOM  IpHU
TEII000MEHE C HArPEThIM METAINIMYECKUM LIUJIUHIPOM.

Onpenenenue yaeapHON TEINIOEMKOCTH BELIECTBA.

HccnenoBanue mpouecca UCIapeHusl.

Ornpenenenne OTHOCUTEIBHOMN BIAXKHOCTH BO3AyXa.

Onpenenenue yaeabHON TEIUTIOTHI TIABJICHUS JIb/A.

Paznea 7. DuekTpuyeckne 1 MATHUTHBIE SIBJICHUS.
Onextpuzanus Tea. JIBa poja dIEKTPUYECKHUX 3apsaaoB. B3auMmojeicTBue
3apspkeHHBIX  Tenl. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJEHUCTBUS

3apsKEHHBIX TET OT BEJIMYUHBI 3aPSI0B U PACCTOSTHUS MEXKAY TEIIAMH).
Onektpuueckoe mnoine. Hanpsx€HHOCTh 3nekTpuueckoro moid. [IpuHiun
CYHEPHO3UIIMH IEKTPUUECKUX TOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenn snekTpuyecKux 3apsaoB. DJIEMEHTAPHBIA JJIEKTPUUECKHUUN 3apsii.
Crpoenne aroma. IIpOBOZHMKM W  JAUANEKTPUKH. 3aKOH  COXPAaHECHUS
BJIEKTPUYECKOTO 3apsia.

ONEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAaHUS DJIEKTPUYECKOIO TOKA.
HNcTouHMKM TMOCTOSHHOTO TOKa. JIeHCTBHS JJIEKTPUUECKOr0 TOKa (TeIIOBOE,
XUMUYECKOE, MAarHUTHOE). DIEKTPUUYECKUI TOK B KUJIKOCTSIX U ra3ax.

Onekrpuyeckas 1enb. Cumia Toka.  DJIEKTPUYECKOE  HANpPsDKEHUE.
ComnpoTuBieHre TPOBOJHUKA. Y IEIBHOE COMPOTHUBJIEHHUE BelIeCTBA. 3akoH Oma
o yyactka uenu. llocnemoBarenbHOE M mapajuielIbHOE  COSIMHEHUE
IIPOBOJHUKOB.

PaGota u MOMIIHOCTH dJIeKTpUYECKOro Toka. 3akoH Jlxoyns—Jlenna.
DneKTpUYecKre 1ENUu U MOTPeOUTeNH dIeKTpuueckoi 3Heprun B ObiTy. KopoTkoe
3aMBbIKaHHUE.

[TocTossHHplE ~ MarHuThl.  B3auMonmencTBHE  MOCTOSHHBIX ~ MAarHUTOB.
MaruauTtHoe nosne. MarHutHoe nojie 3eMJIM U €ro 3HAYEHUE NI KU3HHU Ha 3eMUIIE.
OmbiT  Opcrena. MarHuTtHoe TOJ€  BIEKTPUYECKOro Toka. lIpuMenenue
3JIEKTPOMATrHUTOB B TEXHUKE. J|elCTBUE MAarHUTHOIO I10JI1 HA IIPOBOAHUK C TOKOM.
DIIEKTPOABUTATENIb MOCTOSIHHOIO TOKa. MCMonb30BaHUE 3IEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. ABneHne 3nekTpoMaraiuTHON MHAYyKIuuU. [IpaBuno Jlenna.
DJIEKTpOreHepaTop. CnocoObl MOy YEHUS AJIEKTPUUYECKOMN SHEPTUH.
DNEeKTPOCTAaHIIMU HAa BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Hemoncmpayuu.

DIeKTpu3anus Tell.
JIBa poza 3NEKTPUYECKUX 3apAA0B U B3aUMOJECHUCTBUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U AEUCTBUE BJIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS UHIYKIIHS.
3aKOH COXpPaHEHUS AIECKTPUUECKUX 3aPSI/IOB.
[TpOBOHKMKH U TUAIIEKTPUKHU.
MonenupoBaHue CUIOBBIX JUHUN AJIEKTPUYECKOTO MOJIS.
HcTouyHrnKHM OCTOSAHHOIO TOKA.
JIenCTBUS DIIEKTPUUECKOTO TOKA.
. DNEKTPUYECKUI TOK B )KUIKOCTH.
. 'a30BBIN pa3ps.
. I3mepenune cuitpl TOKa aMIePMETPOM.
. I3Mepenne aieKTpUieCcKOro HarpsKeHUs: BOJIbTMETPOM.
. Peoctar 1 MarasuH CONpOTUBICHUM.
. B3anmoaencTBue noCTOSHHBIX MAarHUTOB.

W O N ;AW N e
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. MOI[GJ'H/IpOBaHI/IC HCBO3MOXHOCTH pa3aCJICHUA IIOJIIOCOB MarHuTra.



17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHrue MarHUTHBIX MTOJEN ITOCTOSAHHBIX MATHUTOB.

OnsIT Opcrena.

MarauTHoO€E 1osie TOKa. DNEKTPOMATHHUT.

JlercTBrE MAarHUTHOTO MO HA MPOBOJIHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSIHHOT'O TOKA.

HccnenoBanue sBIEHUS 3IEKTPOMArHUTHON HHIYKLMH.

OmnbiTel @apajes.

3aBHCUMOCTh HAIIPaBJICHHS HWHAYKIUOHHOIO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHS.

DIIEKTPOTreHEPATOP NOCTOSTHHOT O TOKA.

Jlabopamopnuie pabomut u onvimel.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOAEHUIO JJICKTPHU3AlMKA TNl HUHAYKIMEW U 1pu
COMPUKOCHOBEHUHU.

UccnenoBanue JeWCTBUSI DJIEKTPUUECKOTO TIONSE HA MPOBOJHUKH U
TTUAJIEKTPUKHU.

Coopka u mpoBepKa pabOoThI AJIEKTPUUSCKOM eI MOCTOSTHHOTO TOKA.
N3mepenue u peryimpoBaHue CUIbl TOKA.

N3mepenue u peryinpoBaHue HaMpsKEHUsI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO 4Yepe3 pe3UucTop, OT
COMPOTHUBIICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTD AIEKTPUYECKOTO
COMPOTHUBIICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAAU MOMEPEYHOr O
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwiia CIOXKEHUS HANPSHKEHUN MpU  MOCIEA0BATEILHOM
COCIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia IJs CWIbl TOKa MPU MNapaJIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue padoOThI IEKTPUUECKOT0 TOKA, UAYIIET0 YePE3 PE3UCTOP.
OmpenenieHre MOIIHOCTH  DJIEKTPUUECKOTO TOKA, BBIIEISEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, MIYLIETO Yepe3 JIaMIOUYKy, OT
HANPSDKEHUS HA HEW.

Onpenenenue KII/I Harpesareis.

NccnenoBanrie MAarHUTHOTO B3aMMO/ICHCTBUS TOCTOSTHHBIX MarHUTOB.
N3yueHne MarHuTHOrO TMOJNSI  TMOCTOSIHHBIX ~ MarHUTOB  MPU  UX
O0BEIMHEHUU U Pa3/ICICHHUU.

UccnenoBanue nelcTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONbITEI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  B3aUMOJECHCTBUSA
KaTylIKX C TOKOM M MarHuTa OT CHJIBI TOKAa W HAIPAaBJIEHUS TOKA B
KaTylIKe.

18. M3ydeHune nericTBUS MAarHUTHOTO MOJISI HA IPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHue U nu3yueHue padoThl AIEKTPOIBUTATEIISI.

20. M3mepenune KII/I anekTpoaBuraTenbHOM YyCTAHOBKH.

21. OnBITEI MO HMCCIIENOBAHUIO SIBICHUSA SJICKTPOMATrHUTHOM WHIYKIHU:
WCCJIEIOBAHUE WU3MEHEHUM 3HAYEHHUS W HaANPABICHUS HHIAYKIMOHHOI'O
TOKA.

9 KITIACC

Paznen 8. Mexannueckue siBJ1eHH.

Mexannueckoe naBwxkeHHe. MarepuanbHas Touka. Cucrema oOTcuéra.
OTHOCHUTENBPHOCTh MEXAHMYECKOrO JBWKEHUA. PaBHOMEpHOE NPSAMOJIMHEWHOE
nBH>KeHUEe. HepaBHOMEpHOE NpsIMOTHUHENHOE ABUKEeHUE. CpelHsIsT 1 MTHOBEHHAs
CKOPOCTbB TeJia IPU HEPABHOMEPHOM JBUKEHUU.

VYckopenne. PaBHOyckopeHHOE mpsMoinHeiiHOe BkeHue. CBoOoaHOE
najgeHue. OneiThl ['anues.

PaBHOMEpHOE ABMXKEHUE TO OKpY:KHOCTH. [lepmonm m yactora oOpaleHus.
JIuHeniHas u yriuoBasi CKOPOCTHU. LIEHTpOoCTpEMUTENIBHOE YCKOPEHUE.

ITepsbiii 3akoH Herotona. Bropon 3akon HeroTona. Tperuit 3akoH HprotoHa.
[TpyHUMD CynIEprO3ULIAU CHUIIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuia TPEHHS CKOJIbKEHUS, CHJla
TPEHHUS MTOKOSI, APYTHUE BUJIBI TPEHHUS.

Cuna TS%eCTH M 3aKOH BCEMHUPHOI'O TATOTEHUS. YCKOpPEHHUE CBOOOTHOIO
naneHus. JBwxkenue mianer Bokpyr Connpa. llepBas kocmuueckas CKOPOCTD.
HesecomocTts u neperpysku.

PaBHOBecue maTtepuanbHOM TOuku. AOcontoTHO TBEpAoe Teno. PaBHOBecue
TBEPIOTO TEJA C 3aKPETUIEHHOU OChIO BpameHust. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mmmyinbca. MMnynbe cuiibl. 3aKOH COXPaHEHHS
UMITyJIbCca. PEaKTUBHOE IBUKEHUE.

Mexanndeckass pabora W MOIIHOCTb. Pabora cuil TSOKECTH, YHPYIOCTH,
TpeHus. CBs3b 3Hepruu U padoTel. [loTeHIIManbHas YHEPTUsl Tela, MOJAHITOTO Haj
MOBEPXHOCTHIO 3eMiu. [loTeHIIManbHas 3Heprust C:KaTou NpyKuHbl. Knunetnueckas
sHeprud. Teopema O KHHETUYECKON SHEPrUU. 3aKOH COXPAHEHUS MEXaHHYECKOU
JHEPIHUH.

Hemoncmpayuu.

1. HaOnronenne MexaHUYECKOrO ABUKEHUS Te€Jla OTHOCUTEIBHO Pa3HbIX Tel

oTcuéTa.



o Uk~ w

8.
9.

10.
11.
12.
13.
14.
15.
16.

CpaBHEeHME MYyTE€l W TPACKTOPHM JBHXXEHHS OJHOIO M TOrO XK€ Tena
OTHOCUTEIBHO PA3HBIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS IPAMOJIMHENHOT O JBUKEHMUS.
HccnenoBanue mpru3HaKkoB paBHOYCKOPEHHOT' O JBUKEHMUS.

HaGntonenue nBuXeHUs Teaa MO OKPYKHOCTH.

Habmronenne MexaHU4eCKUX SIBJICHUM, IPOUCXOISIIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM UM  YCKOPEHHOM  JBHKEHUU
OTHOCHUTEJIbHO KaOuHeTa (PU3UKH.

3aBHCUMOCTh YCKOPEHHSI T€JIa OT MACChl TeJla U ACUCTBYIOIIEH Ha HETO
CHJIBI.

HabnroneHnue paBeHcTBA CUJT TIPH B3aMMOACHCTBUU TEI.

HN3menenue Beca tena npu yCKOPEHHOM JIBHKEHHUM.

[Iepenaya umirysibca rpyu B3auMOAEHUCTBUU TEIL.

[IpeobpazoBanHus SHEPTUH TIPH B3aUMOJACHCTBUH TE.

CoxpaHeHue UMITyJIbCa IPU HEYIIPYTOM B3aUMOJCHCTBUU.

CoxpaHeHue UMITyJIbca pU a0COIIOTHO YIPYTOM B3aUMO/ICHCTBUM.
Habmronenne peakTHBHOTO IBHIKECHHUS.

CoxpaHeHHe MEXaHUYECKOM YHEPTUHU TIPHU CBOOOTHOM MaJCHUH.
CoxpaHeHrEe MEXaHUYECKON SHEPTUU MPU JBH>KEHUU TeJa MO JCHUCTBUEM
MPYKUHBL.

Jlabopamopnuie pabomut u onvimel.

1.

KoHcTpyupoBaHnue Tpakra JJisi pa3roHa W JIalIbHEUIIIEr0o paBHOMEPHOTO
JIBIKECHUSI IIAPUKA WUITU TEIEXKKU.

Onpenenenue cpeaHed CKOPOCTH CKOJBXEHUS OpycKa WIM JBHXKCHUS
HIAPUKA 110 HAKJIOHHOM TIOCKOCTH.

Ornpenenenue yCKOpeHHs] Teja MPU PABHOYCKOPEHHOM JABUXKEHHUHM IO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM
JIBIKEHNUH 0€3 Ha4aIbHOM CKOPOCTH.

[IpoBepka ruUMOTE3bl: €CIU MPU PABHOYCKOPEHHOM JBHXKEHUU 0€3
HayaJbHOM CKOPOCTH MYTHU OTHOCSTCS KaK psJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKU BPEMEHHU OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHUS CKOJBXEHHS OT CHIIbI
HOPMAaJbHOTO JaBJICHUS.

Omnpenenenue korhPuIMEeHTa TPEHUS CKOJIbKEHHUSL.

Onpenenenue KECTKOCTH MPYKUHBI.

Onpenenenue padOThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBIDKECHUU Teja
10 TOPU3OHTAJIBHON MOBEPXHOCTH.



10. Onpenenienre padOTHl CHIIBI  YNPYTOCTH TMPU  MOIBEME TIpy3a ¢
WCIIOIb30BaHUEM HETOJIBUKHOTO U TTOJABUXKHOIO OJIOKOB.

11. MI3y4deHune 3aKOHa COXpaHEeHUs SJHEPTUU.

Paznen 9. Mexannueckue Kojie0aHUs U BOJIHBI.

Koneb6arenpHoe nBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUIT: TepUO,
4acToTa, aMIUIUTyAa. MarteMaTuuecKuil U Npy>KUHHBIN MasTHUKU. [IpeBpamienue
SHEPIUH MpU KOJIeOATEIILHOM JIBUKEHUU.

3aryxatouue  KoneOaHusd.  BpiHyxzaeHHble — KoieOaHus.  Pe3oHaHc.
Mexannuyeckue BoOJIHBL. (CBOWCTBa MEXaHMYECKMX BOJH. [IpomonpHble U
MONEPEYHbIE BOJHBL. J[JIMHA BOJMHBI M CKOPOCTh €€ PacHpOCTPAHCHHUS.
MexaHu4eCKue BOIHBI B TBEPAOM TeJI€, CEUCMUYECKUE BOIHBL.

3Byk. ['poMKoCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpazByk u
YIABTPa3BYK.

Hemoncmpayuu.

1. HaOmronenue xosieOaHuN TeNl OA AEUCTBUEM CHUJIIBI TSIHKECTH U CHUJIBI
YIIPYTOCTH.

HaGmonenne konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGmronenre BbIHYKIEHHBIX KOJIEOAaHUI U pE30HAHCA.
PacnpocTpanenrie npoaobHBIX U MONEPEUHBIX BOJIH (Ha MOJEIN).
HaGmroneHre 3aBUCMMOCTH BBICOTBI 3ByKa OT 4aCTOTHI.
AKyCTHYECKHI PE30HAHC.
Jlabopamopnuie pabomut u onvimel.
1. OmpeneneHue YacTOThl M MepHoja KojleOaHuW MaTeMaTH4eCKOro
MAasITHUKA.

2. OmpeneneHue 4acTOThI U TIeproa KosebaHui py>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpHO/a KOJIeOaHUI TOJIBEIIEHHOTO K HUTH

rpy3a OT AJIMHBI HUTH.
4. HccnepoBaHue 3aBUCUMOCTH NIEPUOA KOJI€OAHUMN MPYKUHHOTO MasTHUKA
OT MAacCHhI Irpy3a.

5. IlpoBepka HE3aBUCHMOCTU TEepUOAa KOJIEOaHUM rpy3a, MOJBEIICHHOTO K
HUTH, OT MaccChl rpysa.

6. OmbITBL, JEMOHCTPUPYIOUIME  3aBHUCHUMOCTh  TEepuojia  KojeOaHui
MPYKUHHOTO MASITHUKA OT MACCHI TPy3a U )KECTKOCTU NPYKUHBI.

7. VI3MepeHue yCKOpeHusi CBOOOIHOTO MMaICHHUSI.

Pazgen 10. DiieKTpOMarHuTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMAarHUTHOE  MOJie.  DJEKTPOMArHUTHblE  BONHBL.  (CBOKCTBa
aneKTpoMarHuTHbIX BOJH. [llkama snekTpomarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

o vk wN



DneKTpoMaruuTHas npupoga ceera. CKopocTh cBeTa. BOHOBBIE CBOKCTBA
CBETa.

Hemoncmpayuu.

1. CBOMCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomut u onvimel.

1. M3ydeHuwe CBOWMCTB AJEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOWJIBHOTO

tenedona.
Pa3aea 11. CBeToBBI€ SIBJICHHA.
JlyueBas  Mogmenbs  cBera.  McTouHMKH — cBera. IIpsamonunennoe

pacnpoctpanenue cBera. 3atMeHuss Connua u Jlynel. Otpaxenne ceera. [Lockoe
3€pKaJio. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenune cBera. 3akoH mpenomieHHus cBeta. llomHOe BHYTpeHHee
OTpaXeHue cBeTa. lcmonp30BaHWE TOMHOTO BHYTPEHHETO OTPAXKECHUS B
ONTUYECKUX CBETOBOAX.

Jlunza. Xon nayueir B nuH3e. OnrTuueckas cucrema ¢oToanmnapara,
MHKpPOCKONAa M Tejeckoma. ['7ma3 kak onTtudeckas cuctema. bimn3opykocts u
JAaTbHO30PKOCTb.

Paznoxenne Oenoro cBera B cnekTp. Omnbitel HbtoToHa. CroxeHue
CIIEKTpaJbHBIX UBETOB. J(Ucnepcus cBeTa.

Hemoncmpayuu.

[IpssMonMHENHOE pacpOCTPAaHEHUE CBETA.

OTtpaxkeHue cBera.

[Tonyuenue n300pa>keHH B MIIOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.

Onrudeckuil CBETOBO/I.

Xox nydei B coOHMparolen JuH3e.

XoJ JiydyeH B paCCEeUBAIOLLIEH JINH3E.

[Tony4yenue n300paxeHHi ¢ MOMOILBIO JIUH3.

[Mpunnun nevictBus oroarnmapara, MUKpPOCKONA U TEJIECKOIIA.
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10. Monens rimasa.

11. Paznoxenne 6emoro cBeTa B CEKTP.

12. [lonyueHnue 6enoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX 1IBETOB.

Jlabopamopnuie pabomut u onvimel.

1. UccnenoBanue 3aBUCUMOCTH yIJia OTpPaK€HHUs CBETOBOTO Jyda OT yIJia
MaIcHusI.

2. M3ydenue xapakTepHCTUK U300paKEHUs MpeIMETa B TUIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yIJla IPEJIOMIICHHS] CBETOBOIO JIy4a OT yIJia
MaJIeHUs Ha TPAHUIIE «BO3TYX—CTEKIIO.



4. TlonmyuyeHue n300pak€eHUM C MOMOIIbIO COOUPAIOLIEH JINH3BI.
Omnpenenenue POKyCHOr0O pacCTOSTHUS U ONITUYECKOM CUIIBI cCOOMparole
JIVH3BI.

6. OMBITHI IO PA3JI0KEHUIO OEJIOr0 CBETA B CHEKTP.

7. OnBITHL IO BOCTIPUSITHIO I[BETA MPEIMETOB MPU UX HAOTIOJICHUU Yepe3
I[BETOBBIE (PUIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHS.

Omneitel Pezepdopna u nnanerapnas monenb atoma. Moxenb atoma bopa.
Hcnyckanue u noriomeHue ceeta arToMoM. KBaHTel. JInHeHYaTble CIEKTPHI.

PannoaktuBHOCTh. Anb(a, OeTa- U ramma-uznydeHus. CTpOeHHE aTOMHOIO
aapa. Hykinonnas wmopens aromMHoro sapa. Msorombsl. PangmoakTuBHBIE
npeBpaiienud. llepuoa nonypacnaaa aTOMHBIX SAEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHMS 3apsi0BOIO M MAacCOBOTO YHUCEIL.
DHeprus CBs3UM aTOMHBIX sAnep. CBs3p Macchl W SHEpruu. Peakuuum cuHTE3a U
nenenus sanep. crounuku 3Heprun CoiHIa U 3BE3I.

Snepnas sHepreruka. JleWCTBUS pPaJMOAKTUBHBIX M3JIyYCHUW HA YKUBBIC
OpraHU3MBbl.

Hemoncmpayuu.

1. CHeKTpsl U3TYYEHHUS U TOTJIOMIECHHUS.

2. CHexTpsl pa3JuyHbIX Ta30B.

3. Coextp Bomopoa.

4. HaGmronenue TpekoB B kamepe Bumnbscona.

5. Paborta cuéTunka MOHU3UPYIOIIUX U3TYyUEHUH.

6. Perucrpanus n3nydeHus: IpUPOIHBIX MUHEPAJIOB U IPOYKTOB.

Jlabopamopnuie pabomut u onvimel.

1. HaGntoneHue CIUTONIHBIX U IMHEHYATHIX CIIEKTPOB U3ITyUCHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTULBI IO TOPMO3ZHOMY

nyTH (o gororpadusim).

3. M3MmepeHue paguoakTUBHOIO (PoHa.

IHoBTOPUTEIHbHO-0000IAKOIIMI MOAYJIb.

[ToBTOpUTENBEHO-0000IAIONINNI MOIYJIh MIPEIHA3HAYEH ISl CUCTEMAaTU3AIMU
u  0000IIeHUsT  TPEAMETHOTO  COJACp)KaHUS W OmbITa  JIEATEIbHOCTH,
MpUOOPETEHHOrO MPU U3YUYECHHUH BCEro Kypca (PU3MKH, a Takxe JJIsl MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aM€HY 10 (U3UKEe [Js O0ydarouiuxcs,
BBIOPABILIKX 3TOT y4E€OHBIN NpeaMeT.

[Ipy u3yyeHnu JaHHOTO MOAYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
NeATEeNIbHOCTH, HA OCHOBE KOTOPBIX 00€CTEYUBACTCS JOCTHXKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  OoOydeHusi, (Gopmupyetcs
€CTECTBEHHOHAY4YHasl TPAMOTHOCTh: OCBOCHHE HAYyYHBIX METOJIOB HCCIEIOBAHUS



SABJICHUN NOPUPOALI U TEXHUKH, OBJAJECHUE YMEHUSIMHU OOBACHATH (U3UUYECKUE
SIBJICHUS, TPUMEHsSA [OJIyYCHHbIC 3HAHWs, pelarb 3aaadyd, B TOM YHUCIIE
KaYECTBEHHBIC U DKCIIEPUMEHTAJIbHBIE.
[IpyHUMNIHATBHO AEATEIIBHOCTHBIM XapaKTep JaHHOI'O pas3lelia peaju3yercs
32 Ccu€T TOro, 4YTo OOydYarolIuecs BBIMOJIHSIOT 3aJaHusi, B KOTOPBIX UM
IpeIaracTes:
Ha OCHOBE IIOJYYEHHBIX 3HAHUW pacro3HaBaTh M HAYYHO OOBSICHATH
(buznyeckue SBICHUS B OKPYKAIOIIEH MPUPO/I€ U OBCEIHEBHOM KU3HU;
MCIIOIb30BaTh HAYYHbBIE METO/bI UCCIEA0BAHUS (PU3NUECKUX SABICHUMN, B TOM
YUCIIE 1S IPOBEPKU TUMOTE3 U MOJYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSACHATHh HAy4YHbIE OCHOBBI HauWOoOJie€ BaXXKHBIX JIOCTHXKEHUM COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMED, NMPAKTUYECKOTO UCIIOIb30BAHUS PA3JINYHBIX UCTOYHUKOB
JHEPIUM HA OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUsI BCEX M3BECTHBIX BHUIIOB
JHEPIHUH.



IINIAHUPYEMBIE PE3YJbTATbBI OCBOEHHMSA IIPOI'PAMMBLI 110

OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yuyenue (pu3MKM HA ypOBHE OCHOBHOIO OOIIEro oOpa30BaHMs HANPABIECHO

Ha JJOCTH)KEHHE JINYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTATOB.

B pesynbpraTe u3ydenus Pu3NKA Ha ypOBHE OCHOBHOI'O 00I1IeT0 00pa3oBaHuUs

y oOyuaronierocs 0yayT cpOpMHUpPOBAHBI CIAEAYIONINE JTUYHOCTHBIE PE3YIbTATHI B
JaCTH:

1) naTpuoTHYECKOro BOCIUTAHMS:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
(bu3HYeCKOl HayKU;

- [ICHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUUCKUX YUEHBIX-(PU3HKOB,;

2) rpa:kIaHCKOT0 U JyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

- TOTOBHOCTb K aKTUBHOMY YYaCTHIO B O0CYXJI€HUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JTOCTHKCHUMN
busuky;

- OCO3HAaHUE BAXHOCTH MOPAITBHO-3TUYECKUX MPHUHIUMNOB B JIEATEIBHOCTH
YYEHOT0;

3) 3cTeTHYECKOr0 BOCIIMTAHMSI:

- BOCIIPUATHE ICTETUYECKUX KauecTB (PU3MUECKON HayKu: €€ TrapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, JTJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHHME IEHHOCTH (PU3UYECKOM HAayKHM KaK MOIIHOTO HMHCTPYMEHTa
MO3HAHUSI MHPA, OCHOBBI PA3BUTHUSA TEXHOJIOTMM, BAXKHEWUIIECU COCTaBISIONICHU
KYJBTYPHI;

- pa3BUTHE HAay4yHOU I10003HATEIBLHOCTU, HHTEpECa K HUCCIET0BATEIbCKOMN
NeATeIIbHOCTH;

5) ¢opmupoBaHus  KYJbTYPbl 30pPOBbSI W  3MOUMOHAJIBLHOIO
0J1aronosy4yus:

- OCO3HAaHME IIEHHOCTH Oe30macHoro oOpa3a J>XKM3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BAXXHOCTH TIpaBWJI O€30MacHOTO IIOBEACHUS Ha
TPAHCIIOPTE, HA JOpPOrax, C SJIEKTPUUYECKHMM U TEIUIOBBIM O0OpYJIOBaHUEM B
JIOMAIIHUX YCIIOBUSX;

- c(opMUPOBAaHHOCTh HaBbIKAa peQEeKCUM, MPU3HAHME CBOETO MpaBa Ha
OLIMOKY U TAKOI'0 K€ MpaBa y JIpyroro 4eiaoBeKa;

6) TPyA10BOr0 BOCIIUTAHUS:

- aKTUBHOE Y4YacTHE€ B pELICHUM MPAKTUYECKUX 3ajad (B paMKax CEMbH,
o0pa3oBaTebHOM OpraHW3allid, TOpoja, Kpas) TEXHOJOTHYECKOH |



COLIMAJIHON HAIMpaBIIEHHOCTH, TPeOyIOMMUX B TOM 4YHUCIE U (PU3MUECKUX
3HAHUU;

- UHTEPEeC K MPAKTUUECKOMY U3yUYeHHIO Mpodeccuil, CBI3aHHBIX C (PUBUKOM;

7) 3K0JIOTHYECKOr0 BOCIIMTAHUSA:

- OpUEHTAallMs Ha MpPUMEHEHUE (PU3MUECKUX 3HAHUU IS pelleHus 3aj1ad B
00JacTH OKpY’Karoled cpeabl, IUJIaHUPOBAHUS IOCTYNKOB U OLEHKH HUX
BO3MOKHBIX ITOCJIEACTBUU JIsI OKPYKAIOIIEU CPEBIL;

- OCO3HAaHHME TI00AIBHOrO XapakKTepa SKOJOTHYECKHX MpoOJieM U MyTed ux
pELICHUS;

8) aganranum K M3MEHAWUIMMCH YCJIOBHAM COLMAJIBLHOM W NPHPOIHOH
cpeabl:

- MOTPEOHOCTh BO B3aUMOJICUCTBMU TPU BBINOJIHEHUU WCCIEAOBAaHUN U
MPOEKTOB (U3UYECKOW HAIMPABIECHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUIM
APYTHUX,

- TOBBIIIEHHE YPOBHS CBOEHM KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO
NEATEIbHOCTD;

- TOTpeOHOCTHh B (POPMUPOBAHUU HOBBIX 3HAHUI, B TOM 4Kclie (JOPMYIHPOBATH
U], TIOHSTHUS, TUIIOTE3bI O (PU3NYECKUX O0OBEKTAX U SIBICHUSX;

- 0COo3HaHME ePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH
busuky;

- IUIAaHUPOBAHUE CBOETO pPa3BUTUS B MNPUOOPETEHUU HOBBIX (PUIMUECKUX
3HAHUU;

- CTpEMJICHUE aHAIU3UPOBATH U BBIABIISITH B3aUMOCBSI3U MIPUPOJIbI, OOIIECTBA U
ASKOHOMUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (PU3NUECKUX 3HAHUI;

- OLEHKAa CBOMX JEUCTBUI C YYETOM BIMSAHMS Ha OKPYXKAIOIIYK Cpeny,
BO3MOKHBIX TJIO0QTBHBIX MOCIECTBHIA.

METANPEJMETHBIE PE3YJIBTATDBI

B pe3ynbraTe oOCBOEHHsI TporpaMMbl MO (U3NKE HA YPOBHE OCHOBHOTO

o01ero oopazoBanus y o0ydaroierocsi OyayT cqopMHUpOBaHbl MeTanpeaAMeTHbIE
pe3yJIbTaThl, BKIIOYAIOIINE TTO3HABATEILHBIC YHUBEPCATbHBIC YUCOHBIC IEHCTBHUS,

KOMMYHHUKATUBHBIC YHUBCPCAJIbHBIC y‘IG6HBI€ HeﬁCTBHH ) PEryJIATUBHBIC

YHUBEpCAJIbHbIE yUeOHbIE 1EUCTBHS.

Ilo3HaBaTe/ibHBIE YHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHﬂ

ba3oBble JIoruyecKue )]CﬁCTBPIﬂZ

« BBISIBISATh W XapaKTEPU30BaTh CYIIECTBEHHbIE NPU3HAKH OOBEKTOB
(ssBEHU);



YCTaHABIIUBATh CYIIECTBEHHBINA MPU3HAK KiIacCU(UKAIIUU, OCHOBAHUS JJIs
0000IIIeHUsI U CPABHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUUS B PACCMaTPUBAEMBIX (paKTax,
JAHHBIX U HAOJIOCHUSAX, OTHOCSIINXCS K PU3HMUECKUM SIBJICHUSIM;
BBISIBJISITh MPUYUHHO-CIIC/ICTBEHHBIE CBSI3M NPU HU3YyYCHUU (HU3UUECKHUX
SBJICHUN U MPOIIECCOB, JelaTh BBIBOJbI C UCIOIb30BAHUEM JETyKTUBHBIX
U UHAYKTUBHBIX YMO3AaKIIOUEHUH, BBIIBUTaTh TUIIOTE3bl O B3aUMOCBSI3SIX
(hU3UYECKUX BEITUYHNH;

CaMOCTOSITEJIbHO BBIOMpPATH CMOCOO pelieHus ydeOHOM (u3ndeckon
3ajaun (CpaBHEHHE HECKOJIbKUX BAapUAHTOB pEIICHUs, BHIOOp Hambolee
MOAXOASIIET0 C YYETOM CAMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble HcCiIeI0BATEIbLCKHE I[eﬁCTBHﬂI

MCIIOJIb30BaTh BOMPOCHI KaK UCCIEI0BATEILCKUN HHCTPYMEHT O3HAHUS;
MPOBOJIUTH MO CAMOCTOSITEILHO COCTABIECHHOMY TUIAHY OIBIT, HECIOKHBIN
(¢u3nYeCKUil HKCIEPUMEHT, HEOONBIIOE UCCIAEAOBaAaHUE (PUBHUECKOTO
SIBJICHMSI,;

OLICHMBAaTh HA MPUMEHUMOCTb M JIOCTOBEPHOCTh HUH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHMS WM YKCIIEPUMEHTA;

CaMOCTOSITETbHO (OPMYJIUPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yJibTaTaM
MPOBEAEHHOI0 HAOMIOICHUS, OTIBITA, UCCIICIOBAHMUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JlalibHEWIee pa3BUTHE  (HUBUYECKUX
MPOIIECCOB, a TAKXKE BBIJBUTATh MPEAMOI0KEHUSI 00 UX PA3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pab6ora ¢ unpopmanmeii:

MPUMEHSITh Pa3InYHbIE METObI, MHCTPYMEHTHI U 3alpOChl MPHU MOUCKE U
orOope HMH(OpPMAIIMK WU JaHHBIX C YYETOM MPEI0KEHHOW ydeOHOMU
dbu3nuecKom 3a1aun;

aHaJIM3UPOBaTh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH WHGOPMAITHIO
Pa3IMYHBIX BUIOB U ()OPM TIPECTaBICHHUS;

CaMOCTOSITEJIbHO  BBIOMpAaTh ONTHUMAaJbHYIO (OpMY MpPEJICTABICHUS
vHGOpMAlIMM H WIIIOCTPUPOBATH peIIacMble 3aJadd  HECIOKHBIMHU
CXeMaMHu, JuarpaMMamMu, HHON rpaduKoi U X KOMOHWHAITUSMU.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIBLHLIC yqeﬁﬂme I[eﬁCTBHﬂ:

B XO7€ OOCYXICHHUS y4eOHOro Marepuana, pe3yiabTaToB J1a0OPAaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIaeMOI TEMBI U
BBICKAQ3bIBaTh HJCH, HAIICIICHHBIC Ha PEIICHUE 3aJa4d M IOJJICpKaHUe
0JarokenaTeTbHOCTH OOIIEHHS

COTIOCTABJISITh CBOU CYXICHUS C CYXICHUSMU JPYTUX YYaCTHUKOB
Juanora, OOHapyXKUBATh Pa3IN4He U CXOJICTBO MO3UIIHIA;



BBIpakaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MUChbMEHHBIX TEKCTaX;
MyOJIMYHO MPEJICTABIATh PE3YyJIbTaThl BBIMOJIHEHHOTO (PU3MUECKOrO OIbITa
(aKCrIepuMeHTa, UCCIE0BaHus, IPOEKTA);

MOHUMATh W  HCHOJIb30BaTh  MPEUMYIIECTBA  KOMaHAHOM U
WHJVMBUAYabHOW pPaOOThl MpH PEHIEHUM KOHKPETHON (U3HUeCcCKOn
poOJIEMBI;

MPUHUMATH 1IEJIM COBMECTHOM NI€SITENHbHOCTH, OPTraHU30BbIBAThH JIEUCTBUS
no e€ JOCTH)KEHHUIO: pACHpPENeNsITh pPOJU, OOCYXIaTh NpPOLECCH U
pe3yabTaThl COBMECTHOM pabOoThl, 0000111aTh MHEHHUS HECKOIBKUX JIFOIEH;
BBITIOJIHATH CBOKO YacTh pabOThI, TOCTUTAasi KAYECTBEHHOI'O0 pe3yJibTara 1o
CBOEMY HAIpPaBICHUI0O U KOOPAUHUPYS CBOU JIEUCTBUA C JAPYTrUMU
YJieHaMU KOMaH/Ibl;

OLICHUBATh KA4€CTBO CBOETO BKJaJa B OOIIUA MPOIYKT MO KPUTEPUSIM,
CaMOCTOSITETbHO C(HOPMYJIUPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBUSI.

PerHﬂTHBHbIe YHUBEPCAJIbHBIC yqeﬁﬂme I[eﬁCTBHﬂ

CaMoopraHnsauuﬂ:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CUTYyalUsaX, TPeOyIOUUX
U1 petieHus: GU3NYECKUX 3HAHUM;

OPUEHTHPOBATHCA B  PA3JIUYHBIX MOAXO0JAaX TMPUHATHS  pPElICHUU
(MHAMBUyaTbHOE, MPUHITUE PEIICHUS B TPyIIe, MPUHSATHE pEIICHUN
rpyIIon);

CaMOCTOSITEJIbHO COCTAaBIISITh aliTOPUTM pelIeHUs: GU3NUECKON 3ajauu WU
IJIaHA UCCIEOBAaHUSA C Y4ETOM HMEIOIIUXCA PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH MpeIJlaraéMble BAPUAHTHI PEIICHU;
nenaTh BEIOOp ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTpOHL, 3MOHI/IOHaJILHblﬁ HHTCJVICKT:

J1aBaTh a/ICKBaTHYIO OLIEHKY CUTYAllMH U IpEeJIaraTh IIaH €€ N3MEHEHNUS;
OOBACHATHh NPUYUHBI  JOCTHKEHUS  (HEJOCTHKEHUSI) PpPe3yJIbTaTOB
JEeSTENbHOCTH, AaBaTh OLICHKY PUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBHI B JESATEILHOCTh (B TOM YHCII€ B XOJI BBITTOJTHEHUS
(U3UYECKOr0 HUCCJIENOBAHMS WM MPOEKTAa) HAa OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHHUBIIMXCS CHUTYallMil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYAHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3YJIbTATA UEIH U YCIOBUSM;

CTaBUThH ce0s Ha MECTO JIPYroro 4eyjoBeKa B XOJ€ CHopa WM JUCKYCCUU
Ha Hay4YHYIO TeEMY, TOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTHUKY APYroro;
MPU3HABAaTh CBOE NMPABO HAa OMIMOKY MPHU pEeLIEHUU (PU3NYECKUX 3a/1a4 WU
B YTBEPKJICHUAX HA HAYyYHbIE TEMBI U TAKOE XK€ MPaBO APYIoro.



NPEIMETHBIE PE3YJIBTATDBI

K xoH1y o0yuenus B 7 Kjaacce npeIMETHbIE Pe3yIbTaThl HA 0A30BOM ypOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

UCIONB30BaTh  MOHATUS:  (U3MYECKHME U  XUMHUYECKHE  SIBJICHUS,
HaOJI0JIEHHE, SKCIIEPUMEHT, MOJEb, TUINOTE3a, €AUHUIIBI (HU3UYECKHUX
BEJIMYMH, aTOM, MOJIEKyJia, arperatHbleé COCTOSIHUSI BellecTBa (TBEpAOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYeCKOe [IBM)KEHUE (paBHOMEPHOE,
HEPAaBHOMEpPHOE, TMPSAMOJMHENHOE), TPAEKTOPUs, PaBHOJAEHUCTBYIOIIAsS
cuia, nedopmars (ympyras, TJacTHIecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYBL;

paznuuath siBiaeHus (auddysus, TEmIoBOEe ABMKEHHUE YaCTHI] BELIECTBA,
paBHOMEpHOE  JBIDKEHHE, HEPAaBHOMEpPHOE  JBWIXKEHHUE, HHEPIHs,
B3aUMOJICMCTBUE TEJ, PABHOBECUE TBEPABIX TEN C 3aKPEIUIEHHOW OCHIO
BpallleHUs, Tepefadya JaBiACHUS TBEPABIMH TeJNaMH, >KUJIKOCTAMH U
razamu, atMochepHoe JaBlieHHe, IUIaBaHHWE TeJ, MpeBpalleHus
MEXaHWUYECKON SHEpPruu) Mo OMNUCAHUI0O UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (DU3UYECKOE SIBJICHUE;
pacro3HaBaTh MPOSBICHHE W3YYEHHBIX (PU3NUECKUX  SIBICHUU B
OKpY’KaroleM MHUpe, B TOM 4Yucie (U3NYECKUE SIBICHHUS B MPUPOJE:
MpUMEPHI JIBUKEHUS C PA3JIMUYHBIMU CKOPOCTSMH B >KMBOM M HEXUBOU
npupojie, ACHCTBUE CHUJIBI TPEHUS B TMPUPOAEC U TEXHUKE, BIUSHUE
aTMOc(epHOro JaBJi€HUs Ha >KUBOW OpraHu3M, IUIaBaHUE PbIO, pblyarv B
TeJe YeJIOBEeKa, IIPU 3TOM MEPEBOJAUTH MPAKTHUUECKYIO 3a/1auy B y4eOHYIO,
BBIJICJISTh CYIIECTBEHHBIE CBOMCTBA (TPU3HAKK) (PU3MUECKUX SIBIICHUI;
OMUCHIBATh U3yUYECHHBIE CBOMCTBA TN U (PU3UYECKUE SIBJICHUS, UCIOJb3Ys
(dbu3nyeckue BEMMYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpeMs,
MyTh, CKOPOCTh, CPEAHSIA CKOPOCTh, CHUJIa YIPYTOCTU, CUJIa TIKECTH, BEC
Tena, CWJa TpEeHus, JaBieHue (TBEPAOro Tena, KUIKOCTH, Trasa),
BBITAJIKHUBAIOIIAS CHUJIa, MEXaHH4YecKas paboTa, MOIIHOCTh, IUIEUO CHUJIBI,
MOMEHT CWIbl, KO3(QOUIMEHT TMOJE3HOro JCHCTBUS MEXaHH3MOB,
KMHETUYECKasi W TOTEHIMAJIbHAs JHEPTUsi), MPU OMHCAHUU MPABUIBHO
TpakToBaTh  (U3UYECKUM  CMBICI  HUCIOJNB3YEMbIX  BEJIUYUH, MX
00O3HAUYE€HUSI U EIUHUIIBI (PU3NYECKUX BEIUYMH, HAXOAUTH (HOPMYIIBL,
CBS3BIBAIOIINE JIAHHYIO (PU3MUECKYIO0 BEIUYUHY C APYTUMU BEIUYUMHAMU,
CTPOUTH rpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEJIHUMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3UYECKHE SBICHUS U TMPOLECCHI,
UCIIONb3Ysl MpaBUiia CIOXKEHHs Cuil (BAOJb OJTHOM MpsiMOit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumenaa, IpaBUIO paBHOBECHUS pbryara (0J0Ka),



«30JI0TO€ TPABWIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXaHUYECKON
SHEPIruM, MpPU OSTOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3aIMChIBAaTh €r0 MATEMATHYECKOE BBIPAKEHHUE;

O0BACHATH (U3UYECKUE SBJICHUS, IPOLIECCHl U CBOMCTBA TEJ, B TOM YUCIE
U B KOHTEKCTE€ CHUTyallMd MPAKTUKOOPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITh TPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ onopoil Ha 1—2 M3ydyeHHBIX CBOWCTBA (PU3UYECKUX
ABJICHUH, (PU3NYECKUX 3aKOHA WK 3aKOHOMEPHOCTH;

pematb pacu€THhle 3a7adyd B |—2 JEWCTBUA, HCHONB3YysSd 3aKOHBI U
dbopmynibl, cBsi3bIBarOIIME (PU3NUECKUE BEIWYMHBI: HAa OCHOBE aHalin3a
YCJIOBHS 33/1a4d 3alIUCHIBATH KPATKOE YCIIOBUE, MOACTABIATh (PU3HUECKUE
BEJIMYUHBI B (OPMYJIbl M MPOBOAUTH PACUEThl, HaXOAUTH CIPABOYHBIEC
JaHHbIE, HEOOXOUMBIE ISl PEUICHUs 3ajlay, OIEHUBATh PEATUCTUYHOCTD
MOJIYYeHHOU (PU3NYECKOI BEITMYHHBI;

pacro3HaBaTb NPOOJEMBbI, KOTOPhIE MOXHO PEIIUTh MPU TTOMOIIH
(bU3MYECKUX METOJIOB, B OMMCAHUH UCCIIEAOBAHUS BBIICIATH IPOBEPSIEMOE
npeamnoyioxkenue  (TUIOTE3y),  pa3iuyatb W UHTEPIPETUPOBATH
MOJIYyYEHHBIA pe3yibTaT, HaXOAUTh OIIMOKM B XOJAE OIbITa, JENaTh
BBIBOJIBI 10 €T0 PE3YJIbTaTaM;

MPOBOJUTH OMBITHI MO HAOMIOAEHUIO (DU3UYECKUX SIBICHUUW WU
(buznyeckux CBOWCTB TelL: dbopmynHnpoBaTh MPOBEPSIEMBIE
MPEANONIOAKEHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHUS,
3aMUCHIBATh X0/ OMbITa U (POPMYIUPOBATH BHIBOJIHI;

BBITIOJIHATh MPSIMBIE HM3MEPEHUS] PACCTOSIHHUS, BPEMEHHM, MAcChl Tela,
00bEMa, CHUJBI W TEeMIepaTypbl C HCIOIb30BAaHUEM AaHAJIOTOBBIX U
nMpoBBIX MPUOOPOB, 3aMKCHIBaTh MOKa3aHUS MNPUOOPOB C YUETOM
3a1aHHOM a0COMIOTHOU MOTPEIIHOCTH U3MEPEHUM;

MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OAHOM (PU3UUECKOIl BEIMUYUHBI OT
JIpPYrol C UCIHOJIb30BAaHUEM TMPAMBIX HM3MEPEHHH (3aBUCUMOCTU IYyTH
PaBHOMEPHO [ABWKYILIETOCS TeJla OT BPEMEHH [BWXKEHHUS Tejla, CHUJIbI
TPEHUS CKOJILKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CUJIbI TPEHHS OT IUIOLIAIN COMPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTU OT YJJIMHEHHUSI MPY>KUHBI, BBHITAJKUBAIOIIEH CHIBI OT 00BbEMaA
MOrPYKEHHOU YACTHU TeJa U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT TNIyOUHBI, HA KOTOPYIO MOrPY>KEHO TEJI0, YCIOBUU
IJIaBaHMs TEJ, YCIOBUN PAaBHOBECHUs pblyara U OJIOKOB), y4acCTBOBATh B
IUIAHUPOBAHUM y4eOHOr0 UCCIEJOBaHUs, COOUpaTh YCTAHOBKY U
BBITIOJIHATh U3MEPEHUs, CIEAys MNPEINIOKEHHOMY IUiaHy, (UKCUPOBATh
pe3yJbTaThl MOJTYYEHHOW 3aBUCUMOCTU (PU3UYECKUX BEJIMYUH B BUIE



MPEIIOKEHABIX TaOMUIl W TPaUKOB, JENaTh BBIBOALI IO PE3yJIbTaTaM
UCCIIEI0BAHUS;

MPOBOJUTh KOCBEHHBIE HW3MEpEHUs (HU3NISCKUX BENMYUH (TUIOTHOCTH
BEIECTBA KUIAKOCTH M TBEPIOrO Tela, CHJIA TPEHHUS CKONBKCHHS,
JaBJICHUE  BO3/yXa, BHITAJIKWBAMOIIAsS  CWJa, JEHUCTBYIOMAs  Ha
MOTPY’KEHHOE B IKUAKOCTH TeNO, KOA(DQPUITMEHT IONE3HOTO EeHCTBHSI
MPOCTBIX MEXaHW3MOB), CIEAys TPEIJIOKEHHOW WHCTPYKIUU: TIPU
BBITIOJTHEHUHA HW3MEPECHHH COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYHCIISATH 3HAYCHUE HCKOMOW BEJTMYNHBI,

coOJIr01aTh MpaBUiia TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHIUTBI JACHUCTBUS TMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, JIWHAMOMETp, COOOIIAIOIIHUECS COCYlbl, OapomeTp,
phIYar, MOABUKHBIA W HETIOABMKHBIN OJIOK, HAKJIOHHASI TUIOCKOCTH;
XapaKTepu30BaTh TPHUHIMIMBI JEHCTBUS HM3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONUCTB C OMOPOM HAa WX OMUCaHuA (B TOM YHCIE:
MOJITUITHAKKA, yCTPOHCTBO BOMOMPOBOJIA, THIAPABIMYECKHN Tpecc,
MaHOMETp, BBICOTOMEp, MOPITHEBOW HACOC, APEOMETP), UCTIONB3YS 3HAHUS
0 CBOMCTBaxX (M3UYECKUX SIBICHUN M HEOOXOAUMBbIE (PU3MUECKUE 3aKOHbI
1 3aKOHOMEPHOCTH;

NPUBOMUTH  TpUMEpPHl  (HAXOAWUTh  HWHPOpPMAIMIO O  TpPUMEpax)
MPAKTUYECKOTO HCIOIh30BaHUS (U3MYECCKUX 3HAHWN B TIOBCEIHEBHOMN
XKU3HU JJ1s1 o0ecrieueHusi 0€30MacHOCTH MPpU OOpallleHHu ¢ npubopamu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHsS 37IOPOBbS W COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 MOBEJICHUS B OKPY Kalollel cpefie;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB uH(popmanuu B HWHTEepHETE B
COOTBETCTBUHM C 33/IaHHBIM ITOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAHUA © TyTEM CpPaBHEHHS Pa3IMYHBIX HWCTOYHUKOB  BBIJCIATH
uH(DOPMAITHIO, KOTOpas SIBISIETCS MPOTHBOPECUYMBON WM MOXKET OBITh
HEJOCTOBEPHOU;

WCITIOJIB30BAaTh MPHU BHITIOJIHCHUH YUEOHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
TUTEpaTypy  (PUIMUECKOTO COMEp)KAaHWS, CIPABOYHBIE MaTepHabI,
pecypchl cetn MaTepHET, BageTs mpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHOW 3HAKOBOUW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKUE MUCHMEHHBIC W YCTHBIC COOOIIEHUS HA
OCHOBE 2—3 MCTOYHUKOB MHpOpMAuK (HU3UIECKOTO COACPKAHUSA, B TOM
quciie MyOJUYHO NeNaTh KpaTKue COOOMIEHUS O pe3yJbTaTax MPOCKTOB
WM Y4eOHBIX WCCIENOBAaHUN, TPH 3TOM T'PAMOTHO WCIOIb30BAThH



W3YUYEHHBI TOHSATUMHBIMA ammapar Kypca (U3UKH, COMPOBOXKAATH
BBICTYILICHUE NIPE3EHTALUEN;

IPU BBINOJTHEHUU YYEOHBIX IMPOEKTOB M MCCIEIOBAaHUN pacHpeeisTh
00513aHHOCTH B TpyHIE€ B COOTBETCTBUM C ITOCTABJICHHBIMHU 3aJa4aMH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JCUCTBUM, AaJEKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JI€ATEIBbHOCTh  [PYMNINbl,  BBICTPAUBATH
KOMMYHHUKAaTUBHOE B3aUMOJAEUCTBUE, YUUTBIBAS MHEHUE OKPYKAIOIUX.

K xoniy o0yuenus B 8 kiacce npeMeTHbIE pe3yIbTaThl HA 0A30BOM ypOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

MCIIOIB30BaTh MOHATHUS: Macca U pa3Mephbl MOJIEKYJ, TEIUIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTALUIMUECKUE U
aMop(HbIe TeJa, HACHIIIEHHBIH M HEHACHIIEHHBIN TMap, BIAXKHOCTH
BO3/lyXa, TeMIlepaTypa, BHYTPEHHSSI DSHEpPrus, TEIJIOBOM JIBUTATEllb,
AJIEMEHTAPHBIN IEKTPUUYECKUM 3apsi]l, FJAEKTPUUECKOE TMOJE, TPOBOJIHUKU
U TUAIEKTPUKH, TOCTOSHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE TI0JIE;
paznuuath SABJICHUS (TEIJIOBOE pacUIMpeHUE M CXKaThe, Terionepeaaya,
TEIJIOBOE PaBHOBECHE, CMAUMBAaHKE, KANUJUISIPHBIC SIBJICHUS, HCHapeHUE,
KOHJICHCAIusl, IUIaBJIEHUE, KpUCTaUIM3anus (OTBEpJEBaHUE), KHUIICHHE,
Temionepeaaya (TerIoNpPOBOAHOCTD, KOHBEKIIHS, U3JIy4YEHUE),
ANEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apANIOB, ACHCTBUS SIEKTPUUECKOTO
TOKAa, KOPOTKOE€ 3aMbIKAHHWE, B3aMMOJCUCTBHE MATrHUTOB, JCUCTBUE
MAarHUTHOTO MOJSl HA IPOBOJHUK C TOKOM, JIEKTPOMArHUTHAsT UHIYKIIHS)
M0 ONHCAHMID MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UYECKOE SIBJICHHUE;

pacro3HaBaTh MPOSBICHHE H3YYEHHBIX (PU3NUECKUX  SIBICHUUA B
OKpY’)KaroleM MHUpe, B TOM 4ucie (U3NYECKUE SIBICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHDKEHUE M KANWUISIPHBIE SIBICHHS B MPUPOJE,
KpHUCTa/UIbl B mOpupone, wusnydeHue CoyHIA, 3amMep3aHue BOJIOEMOB,
MOpCKH€e Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUIECKUE
ABJICHUSI B aTMocdepe, IEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emiid, JApeid MOoMOCOB, POJIb MATHUTHOTO TOJS AJISA >KMU3HU Ha
3emiie, MOJASIPHOE CHUSIHUE, PU ATOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBA (MpHU3HAKH) (HU3UUYECKHUX
SIBJICHUM;

OMUCHIBATh U3yUYECHHBIE CBOMCTBA TN U (DU3UYECKUE SIBJICHUS, UCIOb3YS
(¢uznyeckre BETUUYUHBI (TeMIlepaTtypa, BHYTPEHHSSI SHEPIUs, KOJTUYECTBO
TEIJIOThI, yJelibHAas TEIUIOEMKOCTh BEIECTBA, YyJeldbHAs TeIuloTa
IJIABJICHUS, YJeNbHAs TEIIoTa MNapooOpa3oBaHMsl, yiAelbHAas TeIuloTa
CropaHus TOIUIMBA, KOI(PQPUIMEHT TOJIe3HOTO JACHCTBUSI TEIUIOBOM



MAalllMHbI, OTHOCUTEJIbHAs BJIAXXHOCTh BO31yXa, JJIEKTPUYECKHU 3apsn,
Cuja TOKa, JJIEKTPUYECKOE HANpPSDKEHHWE, CONPOTHUBIEHUE IPOBOJHMKA,
YAEIbHOE  CONpPOTUBIEHUE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOr0 TOKAa), NpH ONHCAHUM MPaBWIBHO  TPAKTOBATh
(U3UYECKUIT CMBICI UCIHOJb3YEeMbIX BEJIUYMH, O0O3HAYEHUS M €IUHULBI
(U3MYECKUX BEJIMYMH, HAXOAUTH (POPMYJIbL, CBS3BIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEIMYMHY C JAPYTMMHM BEJIMYMHAMHU, CTPOUTH TrpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUHH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3UYECKUE SIBICHHS W IPOLECCHI,
WCIIONb3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKON TEOpUU
CTPOEHUS BEIECTBA, MPUHLUII CYNEPHO3ULUU MOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsAna, 3akoH OMa /Ui yyacTKa LEenu, 3aKOH
JIxoyna—Jlenua, 3aKOH COXpaHEHHUs DHEPruM, IIPU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alMCHIBATh €r0 MaTeMaTHYECKOe
BBIPaKCHHUE;

OOBSACHATH (PU3NYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CHTYyallM NMPAaKTUKOOPUEHTHPOBAHHOIO XapaKTEpa: BBIABIATH
IMPUYUHHOCJEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 1—2 JOrMYEeCKUX
1aroB ¢ omnopod Ha 1—2 M3y4EHHBIX CBOMCTBAa (PU3MYECKHUX SIBICHHIA,
($U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTe pacu€THbIE 3amadyd B 2—3 JEUCTBHS, HCIONB3Yys 3aKOHBI H
(GopMyIbl, CBS3bIBAIOIIME (PU3NYECKHWE BEIUYMHBI: HAa OCHOBE aHAJIM3a
YCIOBHUS 3a/la4yd 3alMCBHIBATh KPATKOE YCJIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JUIsl pEIIeHHs 3aJadyd, BbBIOMpAaTh 3aKOHBI U (POpPMYJIbI,
HEeoOXOoIUMbIE ISl €€ peleHus, MPOBOJUTh PACUETHI M CpPAaBHHUBATh
MOJIyYeHHOE 3HaUYE€HHUE (PU3NYECKOI BETUUYHMHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXXHO pEIIUTh HIpH OMOLIA
(U3HYECKUX METOAOB, MCIOJIb3ysl OMHCAHUE HCCIEIOBAaHUSA, BBIICISTH
IIPOBEPSIEMOE  NPEAIIONIOKEHNE, OLEHUBATh IPABWIBHOCTh IOPSAKA
IIPOBEEHNUS UCCIIENOBAHUSA, J€IaTh BEIBOJBI;

IPOBOAUTH OMNBITHI IO HAOMIOAECHHIO (U3UYECKUX SABICHUA WU
(U3HYECKUX CBOMCTB TeJl (KaNWUISIPHBIE SIBICHMSI, 3aBUCUMOCTb J1aBJICHUS
BO3[lyXa OT €ro o0bEMa, TEMIEPATYPbI, CKOPOCTU MPOLIECCa OCThIBAaHUS U
HarpeBaHusl MpPU M3TYYEHUH OT IBETa M3Iydyaromieil (Morjionaroieil)
ITIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOIBI OT TEMIEPATYPHI KUAKOCTU U
IUIOIAaA €€ TIOBEPpXHOCTH, DJJEKTpHU3alHs Tel W B3aUMOJEHCTBHE
DNEKTPUYECKUX  3apsA0B, B3aWMMOJCHCTBUE IIOCTOSSHHBIX MAarHUTOB,
BU3yaIIM3allMsl MArHUTHBIX IIOJE€H ITOCTOSIHHBIX MAarHHTOB, JE€WCTBUSA
MAarHATHOT'O MOJS Ha IPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHHTA,



CBOMCTBa BJEKTPOJBUTATENSI TOCTOSHHOIO TOKa): (HOpMyIHpoBaTh
MPOBEPSIEMbIE MPENOI0XKEHUS, COOUPaTh YCTAHOBKY M3 MPEII0KEHHOT O
000py1I0BaHUS, OMMUCHIBATH X0/ OMbITa U (DOPMYJIUPOBATH BHIBOBI;
BBITIOJIHATh ~ MPSMBIE  U3MEPEHUsT  TeMIepaTypbl, OTHOCUTEIbLHOU
BIIQXXHOCTU BO3/AyXa, CHJbl TOKA, HANPSHKEHHS C HUCIOIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB MU NATUYUKOB (DU3UUYECKUX BEIUYUH, CPABHHUBATH
pEe3yIAbTAThl UBMEPEHUN C YUETOM 3aJJaHHON a0CONMIOTHON MOTPEIIHOCTH;
MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OAHOM (PU3UUECKOil BEIMUYUHBI OT
IpYyrol ¢ UCIHOJb30BAHUEM MPSIMBIX  HU3MEpPEHUU  (3aBUCUMOCTH
COMPOTHUBIICHUS] TMPOBOAHUKA OT €ro JJIMHBI, IUIOIIAJUA TONEePEYHOTo
CEUYEHUS U YACIBHOTO CONPOTUBIICHHUSI BEIIECTBA MPOBOAHUKA, CUIIBI TOKA,
UIyIIeTO 4epe3 TMPOBOAHUK, OT HANPSXKEHUS Ha MPOBOJHUKE,
UCCIIEIOBAaHUE TOCJIENOBATEILHOTO M MHapaJyIeIbHOTO  COEAMHEHUMN
MPOBOJIHUKOB): IUJIAHUPOBATH MCCJIEAOBaHUE, COOMpPATh YCTAaHOBKY U
BBITIOJIHATh U3MEPEHUs, CIEAys MNPEINIOKEHHOMY IUIaHy, (UKCUPOBATh
pe3yabTaThl TOJYYEHHOM 3aBUCMMOCTA B BHAE Tabiull U TpadUKoB,
JienaTh BEIBOJBI MO PE3yJIbTaTaM UCCIEA0BAHNUS;

MPOBOJINTh KOCBEHHBbIE U3MEPEHUs (PU3MUECKUX BeNWUYUH (yAeiabHas
TEIIOEMKOCTh ~ BEIIECTBA, CONPOTHUBJIECHUE MPOBOAHUKA, padoTa
MOIIIHOCTh 3JEKTPUUYECKOTO TOKA): TUIAHUPOBATh H3MEpPEHHs, COOUpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEysl MPEIIOKEHHON UHCTPYKLHH, U
BBIYUCIISIT 3HAUEHUE BEJIMUUHBIL;

coOJI01aTh MpaBUiia TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ 1a00paToOpHbIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHLUNBI  JEUCTBUA U3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HUX ONucaHus (B TOM YHCIIE:
CUCTEMa OTOIUICHUSI JOMOB, THTPOMETp, MapoBasi TypOWHA, aMIIEpMETp,
BOJIBTMETP, CUETUUK DIJIEKTPUUYECKOM IHEPIHH, SIEKTPOOCBETUTEIIbHbBIC
puOOpPHI, HArpeBaTEIbHbBIE IEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKUE
MpeJOXPaHUTENH, SJIEKTPOMArHUT, 3JIEKTPOJIBUTaTeNb MOCTOSHHOTO TOKA),
UCIIONb3ysl 3HAHUS O CBOMCTBaxX (DU3MUYECKUX SABJICHUN M HEOOXOIUMbIC
(dbuznyeckre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPONUCTBA M U3MEPUTEIIbHbBIC
npuboOpbl MO CXEeMaM M CXEMAaTUYHBIM PpHUCYHKaM (KUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTATENIb BHYTPEHHEIO
CropaHus, JJIEKTPOCKOI, PEOCTaT), COCTABISITH CXEMbl JJIEKTPHUUYECKUX
Lene ¢ mociaeaoBaTeIbHbIM U MapaluieIbHbIM COSAMHEHUEM 3JIEMEHTOB,
pasiuyas ycIoBHbIE 0003HAUEHUS SJIEMEHTOB JIEKTPUUECKUX IETIeH;



NPUBOAUTHL  MpUMEPHl  (HaxoAuTh  UHPOPMAIMIO O  MOpUMEpax)
MPAKTUYECKOI0 KCIOJIb30BaHMS (PU3NUECKUX 3HAHUU B MOBCEIHEBHOMU
XKU3ZHU JJ1s1 o0ecrieueHus: 0€30MacHOCTH MPpU OOpallleHHu ¢ NMpubdopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXpPAHEHUS 3J0POBbS U COOJIIOACHUS
HOPM 3KOJIOTUYECKOT0 MOBEJICHUS B OKPY Kalollel cpefie;

OCYHIECTBIISITh MOUCK HHPOpMAUU (U3UYECKOTO COACPXKAHUS B
HNuTepHere, Ha OCHOBE HMMEIOIIMXCA 3HAHUM U IIYTEM CpPABHEHHUS
JOTIOTHUTENIbHBIX ~ UCTOYHUKOB  BBIACNATH MH(OpMaIio, KoTopas
SIBJISIETCSI MPOTUBOPEUMBOM UIIU MOXKET OBITh HEJJOCTOBEPHOM;
WCIIOJIb30BaTh MPU BHINOJIHEHUU YUYEOHBIX 33alaHUN HAay4YHO-TOIMYJISPHYIO
nutepaTypy (GU3MYECKOrO0  COAEPKAaHUS, CIpPaBOYHbIE MaTepualbl,
pecypcsl cetn HTEepHET, BiIaieTh NpUéMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHOM 3HAKOBOUW CUCTEMBI B IPYTYIO;
co371aBaTh COOCTBEHHBbIE MUCHMEHHBIE W KpPATKUE YCTHBIE COOOIICHUS,
o0o0mass wuHpOpMAaIMI0 W3 HECKOJBKMX MCTOYHUKOB (DU3MUECKOTO
CONlepXKaHUsl, B TOM UHCIe MyOJUYHO TMPENICTABISATh PE3yJIbTaThl
MPOEKTHON WJIU UCCIEI0BATEIBCKOU NIESITENHHOCTH, MPU 3TOM T'PAMOTHO
WCIONB30BaTh M3YyUYEHHBIM TMOHATHIHBIN ammapar Kypca (QU3HKH,
COMPOBOK/IATh BRICTYILJICHHE MPE3CHTALINEH;

MpU BBIOJTHEHUH YYEOHBIX MPOCKTOB M HCCIEIOBAHUM (HU3NYECKHUX
MPOLIECCOB pacHpeiessiTh O0SI3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJIEHHBIMU 33J]a4aMU, CIEIUThH 3a BBHIMIOJIHEHUEM ILJIaHA JIEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHUBAaTh COOCTBEHHBIN BKJIajJ B
NeATeNbHOCTb TPYMIIbl, BRICTPABATh KOMMYHUKATUBHOE B3aUMOJIEUCTBUE,
MPOSIBIISiE TOTOBHOCTD pa3peiiatbh KOH(QIUKTHIL.

K xoH1y o0yuenus B 9 kiaacce npeMEeTHbIE pe3yIbTaThl HA 0A30BOM ypOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

UCIOJB30BaTh MOHSTHS: CUCTEMa OTcY€Ta, MaTepHalbHasi TOYKa,
TPaeKTOpHUs, OTHOCUTEIHLHOCTh MEXaHWYECKOro NBHXKEHUA, Aedopmarius
(ympyrasi, miacTtayeckasi), TpPEHHUE, IEHTPOCTPEMHTEIILHOE YCKOpPEHUE,
HEBECOMOCTh U MEPEerpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPJOE TEINO,
LIEHTP TSKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHUYECKHUE KOleOaHus U
BOJHBI, 3BYK, WH(Pa3ByK M YJIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJHBI,
IIKaJjia AJ€KTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JIalIbHO30PKOCTb,
CHEKTPbl MUCIYCKAaHUS W TOTJIONIeHUs, anb(da, OeTa- U raMmMma-u3ydeHus,
W30TOIIbI, Si/IEpHAsi SHEPreTUKA;

paznuuath SBJICHUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSMOJIUHEUHOE
JBIKEHHE, DPaBHOYCKOPEHHOE MPSAMOJIMHEIHOE ABUXKEHHE, CBOOOIHOE
NaJieHue Tell, pPABHOMEPHOE JABUKEHHE MO OKPY>KHOCTHU, B3aUMO/JICHCTBUE



TeJ, PEaKTUBHOE NBWXXEHUE, KOJieOaTelbHOE IBUKEHHE (3aTyXalollue U
BBIHYKJICHHbIE KOJE€0aHUs), PE30HAHC, BOJTHOBOE JBUKEHUE, OTpPaKEHUE
3ByKa, MOPSIMOJIMHEHHOE paclpoCTpaHEHUE, OTPAXKEHHUE U MPEJIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE OEI0ro CBeTa B
CIEKTp U CJIOXEHHE CIHEKTpalbHBIX I[BETOB, JIUCIEPCHS CBETa,
€CTEeCTBEHHAs! PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JMHEWYATOTO CIEKTpa
M3JIy4YEHUs1) O OMHUCAHUIO0 UX XapaKTEPHBIX CBOICTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SIBJICHHUE;

pacro3HaBaTh MPOSBICHHE W3YUYEHHBIX (PU3NUECKUX  SIBICHUU B
OKpY’)KaroleM Mupe (B TOM uHclie (PU3NUECKUE SIBICHUS B MIPUPOJIE:
MPUINBBI U OTIIUBBI, ABUKEHUE TuiaHEeT CONHEYHOU CUCTEMBI, PEAKTUBHOE
JIBKEHHE JKUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB KHUBOTHBIMU,
3eMJIETpSICEHUE, CEMCMUYECKHE BOJIHBI, I[yHaMH, 53XO, I[BeTa Tell,
ONTUYECKUE SBICHUS B MpUPOJE, OMOIOTHYECKOE AEHCTBHE BUAUMOTO,
yAbTPadUONIETOBOTO U PEHTIC€HOBCKOTO M3IMy4YeHHUH, €CTECTBEHHBIM
PaIMOAKTUBHBIN (DOH, KOCMUYECKHE Jy4Yd, PaJUOAKTHUBHOE H3ITyUYCHUE
MPUPOJIHBIX MHUHEPAJOB, JEUCTBUE PAAUOAKTUBHBIX U3JIyYEHUUH Ha
OpraHu3M 4YeJIOBEeKa), MpH STOM NEPEBOJIUTH MPAKTHUECKYIO0 3aJady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHbIE CBOMCTBA (MpH3HAKH) (HU3UUYECKUX
SIBJICHUM;

OMUCHIBATh U3yUYECHHBIE CBOMCTBA TN U (PU3UYECKUE SIBJICHUS, UCIOb3Ys
¢uznyeckre BENMYUHBI (CPEAHSE W MIHOBEHHAs CKOPOCTh Tejla Mpu
HEPAaBHOMEPHOM JBUKEHHH, YCKOpPEHHE, MEepeMEIleHUE, MyTbh, YTIoBas
CKOpPOCTh, CHJIa TpPEHHS, CHJIa YNPYroCTH, CUJA TSKECTH, YCKOPEHUE
CBOOOJIHOTO TAJIEHHs, BEC Tella, HUMIIYJIbC TeJla, HUMIIYJIbC CHIIbI,
MexaHuueckass paboTa M MOIIHOCTh, IOTEHUHANIbHAS HHEPTHs Tea,
MOAHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIUAJIbHAS SHEPIrusi CoKaTou
NPYKUHBI, KUHETUYECKAs DSHEpPrus, IOJHAs MeEXaHW4YecKas HSHeprus,
MEePUOJ U YacToTa KoJeOaHUM, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeIb MPEJIOMIICHUS CPEJIbl), TP OMUCAHUU
MPaBUJIBHO TPaKTOBaTh (DU3UYECKUM CMBICI HCMIOIB3YEMbIX BEIWYUH,
00O3HAUYE€HUSI W EIUHUIIBI (PU3NUYECKUX BEIUYHMH, HAXOAUTH (HOPMYIIbL,
CBS3BIBAIOIINE JJAHHYIO (DU3UUYECKYIO BEJIMYUHY C JIPYTHUMHU BEIUYUHAMU,
CTPOUTH IpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (DU3NUYECKUX BEJTUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3UYECKHE SBICHUS U TPOLECCHI,
UCIIONb3ysl 3aKOH COXPAaHEHUsI PHEPruu, 3aKOH BCEMUPHOI'O TATOTEHUS,
MNPUHIUI CYNEPHO3UIUA CUJI, NPUHIUI OTHOCHUTENIbHOCTH ['anuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUS MUMITYJIbCA, 3aKOHBI OTPaXXEHUs U
MIPEJIOMIICHHS CBETA, 3aKOHBI COXPAHEHHUS 3apsi/IOBOIO M MACCOBOI'0 YHCE



P SIIEPHBIX PEAKIUAX, TPHU ITOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3alIUChIBATh €70 MATEMATHUYECKOE BHIPAKEHUE;

OOBACHATh (PU3UYECKHE MPOLIECChl M CBOMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CUTyallUi MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH O0OBSICHEHUE U3 2—3 JTOTUYECKUX
1aroB ¢ Omnopod Ha 2—3 M3y4YEHHBIX CBOMCTBAa (PU3MYECKHUX SIBICHHIA,
(bU3MYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemiath pacy€THble 3amaud (ONUparolMecs Ha CcUcTeMy u3 2-3
ypaBHEHHUI ), UCTIOJIb3Ys 3aKOHBI U (DOPMYJIbI, CBSA3BIBAIOIINE (PU3UUECKUE
BEJIMYMHBI: HAa OCHOBE aHajiu3a YCIOBUS 3aJayd 3alHChIBaTh KPaTKOE
YCJIOBHE, BBISBIISITH HEJOCTAIONINE WM W30BITOYHBIC NAaHHBIE, BHIOWPATh
3aKOHBI U ()OPMYJIIBI, HEOOXOAMMBIC JIJISl PEIICHHUS, TPOBOJUTH PACUETHl U
OLICHUBATh PEATUCTUYHOCTH TOJYYEHHOrO0 3HA4YeHUs (U3UYECKOU
BEJTUYHHEI;

pacro3HaBaTb NPOOJEMBbI, KOTOPhIE MOXHO PEIIUTh MPU TTOMOIIH
(U3MYECKUX METOJIOB, HCHOJB3Yysl OMUCAHUE WCCIEAOBAHUS, BBIICIATH
MpOBEPSIEMOE  MPEIINONIOKEHUE, OLEHUBATh MPABWIBHOCTh MOPSAKA
MPOBEICHUST  WCCJICNOBAaHUS, JElaTh BBIBOJbBI, HWHTEPIPETUPOBATH
PE3yNbTaThl HAOTIOACHUH U OIBITOB;

MPOBOJUTH OMBITHI MO HAOMIONCHUIO (U3UYECKUX SBICHUA WU
(u3nYeCKnX CBOICTB Tesl (M3yd4eHUE BTOpPOro 3akoHa HeproTOHa, 3aKkoHa
COXpPaHEHHsI HHEPIrHH, 3aBUCUMOCTh MEPUOJa KOJICOAHUN MPYKUHHOTO
MasiTHUKAa OT MAaccChl rpy3a U KECTKOCTU MPY>KUHBI U HE3aBUCHUMOCTH OT
aMILTUTY bl MaJbIX KOJeOaHUM, NPSIMOJIMHENHOE PacCIIPOCTPAaHEHUE CBETA,
paziioxkeHue Oeroro CBeTa B CHEKTp, U3YUECHHE CBOMCTB M300pa)keHUs B
IJIOCKOM 3€pKajieé M CBOMCTB M300pakeHHs IIpeaMeTa B coOuparoriei
TUH3e, HAOIOIEHWE CIUIONIHBIX W JIMHEHYATHIX CIEKTPOB H3IyUYCHUS):
CaMOCTOSITEIbHO  CcOOMpaTh YCTAaHOBKY U3 H30BITOYHOro Habopa
o0Opy/lIOBaHMS, ONHUCHIBAaTHL  XOJ ONbITA U  €ro  pe3yJbTaThl,
(bopMyTHUpPOBaTH BHIBOIBL;

MPOBOJIUTH MPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX U3MEPEHUH, Onpeenss
cpelaHee 3HaueHUWE u3MepsieMol BenMu4MHBl ((POKYCHOE pacCTOSIHUE
coOuparoniel JMH3bI), OOOCHOBBIBaTH BHIOOP cHoco0a HU3MEpPEHUs
(M3MepuTenbHOro Iprudopa);

MPOBOJIUTh HCCIIEIOBAHUE 3aBUCUMOCTEM (PU3MUECKUX BEJIUYHMH C
WCIIOJIb30BAaHUEM TIPSAMBIX H3MEPEHHUH (3aBHCHUMOCTh IyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [BIKEHUU 0€3 HadaJbHOW CKOpPOCTH, MEpHOja
KOJICOaHM MaTeMaTHYECKOr0 MAasTHHKA OT JJIMHBI HUTH, 3aBUCHUMOCTHU
yIjia OTPa)KeHHs CBETa OT yrila MaJeHUs W yrja MpeloMJIEHUs OT yria



MajJieHusi): IUIAaHUPOBAaTh HCCIIEIOBAHUE, CAMOCTOSITEILHO COOUpaTh
YCTAHOBKY, (PUKCUPOBATh pPE3yJbTaThl TMOJYYEHHONH 3aBUCHUMOCTH
(bu3nYecKUX BEIUYMH B BUJIE TaOIWIl W TpadUKOB, AeiIaTh BBIBOJBI IO
pe3yibTaTaM UCCIIeI0BaHus;

MPOBOJIUTh KOCBEHHbIE HW3MEpeHUs (GUNYECKUX BEIUYUH (CpeaHsis
CKOPOCTh M YCKOpPEHHE Tejla TMpU PABHOYCKOPEHHOM JIBHKEHUU,
YCKOpEHHE CBOOOMHOrO MajeHus, >XKECTKOCTh NPYKUHBI, KOADPUIUEHT
TPEHUs CKOJbXEHHUS, MeXaHuyeckas paboTa U MOUIHOCTh, 4YacTOTa H
nepuoa  KojebaHuW MaTreMaTHYecKoro U MPYKMHHOTO MAasSTHUKOB,
ONTHYECKasl Cujia coOuparoled JIMH3bI, PaJUOAKTUBHBIA  (HOH):
IJIAHUPOBATh M3MEPEHUs, COOMpPATh SKCIEPUMEHTAIbHYI0 YCTAHOBKY U
BBITIOJIHATh U3MEPEHUS, Cleays MPEIIOKEHHON UHCTPYKIUH, BBIYUCISATH
3HAYEeHHUE BEJIMUMHBI U aHAJIM3UPOBATH MOJTYUECHHbBIE PE3YJIbTAThI C YUETOM
3aIaHHOM MOTPEITHOCTH U3MEPEHHUIA;

coOJIr01aTh MpaBUiia TEXHUKU 0€30MacHOCTH MpU padoTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

pa3iuyaTh OCHOBHBIE MPU3HAKK U3YUYCHHBIX (DUIUUYECKUX MOJIEIICH:
MarepualibHas TOYKa, aOCOIIOTHO TBEPJOE TEJO, TOUYCUHBIH HCTOYHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHAas
MOJI€JIb aTOMHOT O S1/Ipa;

XapaKTepu30BaTh MPUHLUMBI  JEUCTBUA U3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HUX OnucaHus (B TOM YHCIIE:
CIIUJIOMETP, JaTYUKHU TIOJIOXKEHUS, PACCTOSIHUSI U YCKOPEHUS, pakera,
9XOJOT, OYKH, TMepuckomn, ¢oToanmnapar, ONTHYECKUE CBETOBOJHI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuiabcoHa), HCHONb3ys 3HAHHUS O
CBOMCTBaX (U3MUECKUX SBICHHMM U  HeoOXoguMmble (DuU3NYECKUe
3aKOHOMEPHOCTH;

HCIIOIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH MU3YUYEHHBIX TEXHUYECKUX
YCTPOUCTB, M3MEPUTEIbHBIX MPUOOPOB U TEXHOJIOTHMUECKUX MPOIECCOB
IpU pEIICHUU Y4yeOHO-TIPAKTUYECKUX 3aJlau, ONTHYECKUE CXEMBI IS
MOCTPOCHHUS U300paKEHU B MIIOCKOM 3€pKajie U COOMparollen JINH3E;
NPUBOAUTHL  MpUMEPHl  (HaxoAuTh UHPOPMAIMIO O  MOpPUMEpPax)
MPAKTUYECKOI0 KCIOJIb30BaHUS (PU3NUECKUX 3HAHUW B IOBCEIHEBHOMU
AKU3HU JJ1s1 o0ecrieueHusi 0€30MacHOCTH MPU OOpallleHHu ¢ NMpubopamu u
TEXHUYECKUMHU YCTPOMCTBaMH, COXPAHEHUsS 3J0POBbS U COOJIIOACHUS
HOPM 3KOJIOTUYECKOT0 MOBEJICHUS B OKPY Kalollel cpefie;

OCYHIECTBIISITh MOUCK HHPOpMAUU  (UIUYECKOTO COACPXKAHUS B
NutepHere, caMmocTOATENILHO POPMYTUPYS TOMCKOBBIN 3aMpOC, HAXOAUTh



MyTH OINpPEAENIEHNUs TOCTOBEPHOCTH MONyYEeHHOW MH(POpPMALUU Ha OCHOBE
MMEIOIINXCS 3HAHUM U JONOJHUTEIBHBIX HCTOYHUKOB;

UCII0JIb30BaTh NP BBIIOJIHEHUH YYEOHBIX 33JaHUN HAay4YHO-IOMYJISPHYIO
TUTEPaTypy  (PU3HYECKOrO0 COJEp)KAaHMS, CIPABOYHBIE MaTepHalbl,
pecypcesl cet MHTEpHET, BianeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHOM 3HAKOBOUW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpMaIMM U3 HECKOJIBKUX HCTOYHUKOB (PU3NYECKOrO COJEp KAHMS,
MyOJMYHO MPEACTABIATh PE3YJIbTaThl IPOEKTHON UM MCCIIE0BATEIbCKON
NEATENIbHOCTH, TPH OTOM TPaMOTHO  HCHOJB30BaTh  M3YYEHHBIN
MOHSATUUHBIA amnmapaT H3ydyaemoro pasieiia (U3UKA U CONPOBOXKIATH
BBICTYIUICHUE Mpe3eHTaluell ¢ Y4€TOM OCOOEHHOCTEN ayAuTOpUHU
CBEpPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuyectBo yacos aeKTp
] HavumMeHoBaHUe pa3iesioB udpo
N eHo ¢ pasieno Kontpoabusie | IlpakTnueckue (wpp
n/n  TeM NPOrpaMMmbl Bcero 00pa3oE
padoThI padoThI
pecypchb
Pasnea 1. ®usnka u e€ poJib B NO3HAHMHU OKPY:KAKOIIEro MUpa
Bubnuor
1.1 ®du3suka - HayKa O IIpUpoJe 2
https://m.
Bubnuor
1.2 DOU3NYECKUE BETUUUHBI 2 1
https://m.
13 EcrecTBeHHOHAYYHBIN METO ) 1 bubmuo
' [TO3HAHUS https://m.
Hroro no pazneny 6
Pa3zpnen 2. [lepBoHavaibHbIe CBeICHUS O CTPOEHUM BellecTBa
Bubnuor
2.1 Crpoenue BeliecTBa 1
https://m.
29 JIBU>KeHUE U B3aUMO/ICHCTBUE ) 1 bubnuo
' YaCTHI] BEIESCTBA https://m.
3 ArperaTHbi€ COCTOSTHUSA ) bubmuo
' BEIICCTBA https://m.
Hroro no pasueny 5
Paznen 3. /IBukeHue U B3aumMoaeicTBre Teja
Bubnuo

3.1

MexaHnuyeckoe NBUKEHUE

https://m.




32

Nuepuusi, Mmacca, INIOTHOCTH

Bubauon

https://m.
b
33 Cwta. Bunpl cu 14 2 Homo
https://m.
Hroro no pasneny 21
Pa3znen 4. /laBienne TBEPABIX TeJl, ;KUAKOCTEN U ra3oB
Hasnenue. Ilepenaua
R bubmumor
4.1 JABJICHUS TBEPABIMU TEIIAMH, 3 hitos://
://m.
XKHUJKOCTSIMU U Tra3aMu HERSAL
4.2 JlaBneHue KuIKoCTH 5 bubmmo
https://m.
43 ATMocdepHOoe TaBieHue 6 EEGSH/I/{I?
44 JleicTBUE KUJKOCTH U Ta3a Ha 7 3 bubmumor
' MIOTPYKEHHOE B HUX TEIIO https://m.
Hroro no pasneny 21
Pasnea 5. Pabora n MomHOCTB. JHeprus
b
5.1 Pabora u MOIIIHOCTH 3 1 nomHo
https://m.
b
52 IIpocTsie MEXaHU3MBI 5 1 nomo
https://m.
b
53 MexaHnnyeckas SHeprus 4 1 HomHo
https://m.
Hroro no pasueny 12
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB 68 12




I10 ITPOI'PAMME




8 KIIACC

KosanuyectBo yacos D1eKTPOH
Ne HaumeHoBaHue pa3aenoB Kontpossbie | TIpaxrmuecke (uugpoBbI
/Il ¥ TeM NPOrpamMMmbl Bcero o0pa3oBaT
padoThI padoThI
pecypchbl
Pa3zpnen 1. TenioBble siBJIeHUs
L1 Crtpoenue u cBoiicTBa 7 bubnmorek
' BEIIeCTBA https://m.eds
bubnmorek
. 21 1
1.2 Tennossie poLECCH 5 hitos: /m.eds
Wroro no pazneny 28
Pasnea 2. DiiekTpu4ecKue  MAarHUTHBIE SIBJICHU
Onex €CKHe 3a .
FICKTPHHCCICE 3APAALT bubnmorek
2.1 3apsiKEHHBIE Tela U UX 7 1 hitos:/m.eds
B3aUMOJICHCTBHE PR
29 [TocTrosiHHBIHI ) 20 ) 7 bubnmorek
DIEKTPUYECKUU TOK https://m.eds
bub. |
2.3 MarHuTHbIE SIBICHUS 6 1.5 HOTHOTEK
https://m.eds
24 DneKTpoOMarHUTHas 4 bubnuorek
' WHTyKIIHS https://m.eds
Wroro no pazneny 37
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO
i 68 3 14.5

YACOBIIO ITPOT'PAMME




9 KITIACC

KoaunuyecTBo 4acoB

JIEKTPOHI
0 HaunmeHnoBanue pa3aeiioB (P PoBLI
N €Ho ¢pasae Kontpoabusie | IlpakTnueckme (umpp
/Il ¥ TeM NPOrpamMMmbl Bcero o0pa3oBaT
padoThI padoThI
pecypcsl
Pa3nea 1. Mexannuyeckue siBJIeHHS
MexaHn4ecKoe OBMKEHNE bubauorex
1.1 10 1
U CIOCOOBI €ro OMUCAHUSI https://m.eds
o bubauorex
1.2 B3aumoaericTBue TeN 20 1 3
https://m.eds
bubauorex
1.3 3aKOHBI COXpaHEHHS 10 3
p https://m.eds
Uroro no pazneny 40
Paznea 2. Mexannueckne KoJ1e0aHUS U BOJTHEI
bubauorex
2.1 MexaHnuueckue KoneOanus 7 3
https://m.eds
MexaHn4yecKue BOJIHEL. bubauorex
2.2 8 1 3
3BYyK https://m.eds
Hroro no pazneny 15
Pa3znen 3. DaekTpoMarHuTHOE 1M0J1e M 3JIEKTPOMATHUTHBIE BOJIHbBI
31 DNEeKTpOMarHuTHOE MOJIE U 6 ) Bubnuorex
' DJIEKTPOMAarHUTHBIE BOIHBI https://m.eds
Hroro no pazneny 6
Pa3nea 4. CBeToBbIe SABJICHUS
4.1 3aKOHBI paCIPOCTPAHEHUS 6 2 bubnmorek




CcBeTa https://m.eds
JIMH3BI ¥ OIITUYECKUE Bubnmnorex:
4.2 6 3
pUOOpEI https://m.eds
43 Pasnoxenue 6eroro ceera 3 ) Bubnmnorex:
' B CIIEKTp https://m.eds
Wroro no pazneny 15

Pa3gen 5. KBaHTOBLIE IBJICHUSA

Hcnyckanue u
Bbubnnorex
5.1 MOTJIOIIEHUE CBETA 4 1
https://m.eds
aTOMOM
Bbubnnorex
52 CrpoeHue aToMHOrO sipa 6 1 https://m.eds
Bbubnnorex
' 1
53 SlnepHsbie peakiuu 7 1 https://m.eds
Hroro no pazneny 17

Pasnen 6. IloBTopuTe/IbHO-00001IIAK0IINIT MOAYJIb

[ToBTOpeHue u 0600IIeHE
6.1 coJiep KaHus Kypca 9 2
¢u3uku 3a 7-9 knace

Bubnuorek
https://m.eds

Hroro no pazneny 9

OBIIEE KOJIMYECTBO

YACOB 10 [IPOTPAMME 102 3 27







IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

KoaunuyecTBo 4acoB

Ne

) Konrtpoabnbie | IIpakTtuyeckue
n/n

padoThI padoThI

Tema ypoka Beero

®u3uka — Hayka o pupoje. AsneHus
npuposl. UsndecKue SBJICHUS

MexaHu4deckue, TEILUIOBLIE,
EKTPUYECKUE, MATHUTHBIE, 1
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusnuecKue BEIUIUHBI U UX
U3MEpEHNE

VYpok-uccnenosanue "M3mepenue
TeMIIepaTypbl IPHU TOMOLIN
KHUJAKOCTHOTO TEPMOMETPA U TaTUUKA
Temneparypsl"”

Kak ¢u3uka u gpyrue ecTeCTBEHHbBIS
HayK{d U3y4aloT MPUPOJLY.
EcrecTBeHHOHAYUHBI METO 1
no3Hanus. Onucanne GU3NIECKUX
SIBJICHUI C TOMOILBIO MOAEIICH

VYpoxk-uccinenosanue "lIpoBepka
THIIOTE3bI: JaTbHOCTh OJETa [IapHKa,
MYIEHHOTO TOPU30HTAIBHO, TEM
OoublIe, yeM OoJbIe BHICOTA ITyCcKa"

Crpoenue BemiecTBa. OMbITHL, 1

=




AOKa3bIBAOIUEC JTUCKPETHOC CTPOCHUC
BCIICCTBA

JIBM>KEHHE YaCTHI] BEIISCTBa

VYpok-uccnenoBanue «ONbITHI 11O
HaOJII0IEHUIO TETIOBOT'O PACIIUPEHUS
ra3oB»

10

AFpeFaTHBIC COCTOsAHHA BCIICCTBA

11

B3anMocBs3b MEKly CBOMCTBAMHU
BEIIECTB B PA3HBIX arperaTHbIX
COCTOSIHMSIX U UX
aTOMHOMOJIEKYJISIPHBIM CTPOEHUEM.
Oco6eHHOCTH arperaTHbIX COCTOSTHHM
BOJIbI

12

MexaHn4ecKoe JBUKECHUE.
PaBHOMEpHOE 1 HEpAaBHOMEPHOE
JBUKECHHE

13

Ckopocts. Ennnuliel ckopoctu

14

Pacuer nmyTu ¥ BpeMEHU IBUKEHUS

15

Wuepuust. 3aKkoH UHEPLUH.
B3auMopeincTeue Ten Kak IpuYruHa
MU3MEHEHUSI CKOPOCTHU JIBUKEHUS TEI

16

IInotHOCTE BentecTBa. PacueT Macchl 1
00bEMa TeJA 110 €ro MIOTHOCTH

17

JlaGopartopHas paborta «Omnpenenenue
IJIOTHOCTH TBEPJOTO TEJIA»




Permtenne 3amay mo reme "[IIOTHOCTH

18 "
BEILlECTBA
Cuna kak XxapaKTepucTUKa
19 B3auMoJeiicTBus Ten. Cuna
ynpyrocty. 3akoH ['yka
JlaGoparopHas pabora «3yuenue
20 3aBUCHUMOCTHU PAaCTSHKEHUS
(medbopmaniuu) Py KUHBI OT
IIPUIIOKEHHON CUJIIB»
21 SABnenue Tarorenus. Cuiia TSHKECTU
CBsi3b MEX1y CUJION TSXKECTU U
22 Maccoii tena. Bec tena. Pemenue
3aaay no teme "Cuna Tsprectu”
” Cuna TsKeCTH Ha JPYrux IJIaHeTax.
du3nuecKue XapaKTePUCTUKH IJIAHET
24 N3mepenue cuit. Jlunamomerp
25 Bec tena. HeBecomocTh
CrnoxxeHue qByX CHJI, HAPABJICHHBIX
26 10 OJTHOM IPSIMOIA.
PaBHoxelicTByrO1mas cui
7 Pemenue 3anau no reme
"PaBHOzEHCTBYIOMIAs CUT"
Pemenne 3agad mo TemaMm: «Bec Tenay,
28 «I'paduueckoe n300pakeHUE CHUI»,
«Cunby, «PaBHOIEHCTBYIOIIAS CHIDY
29 KonrtponbHas pabora 1o temam:




«Mexannuyeckoe ABMKeHue, «Macca,
IUIOTHOCTEY, «Bec Temay,
«['paduueckoe n300paKeHUE CUID»,
«Cuab»

TpeHne cKoIpKEeHNs U TPEHUE ITOKOSI.

30
Tpenue B Ipupoe U TEXHUKE
JlaGoparopHas pabora «3yuenue
3aBUCHUMOCTH CUJIBI TPEHUS

31 CKOJIb)KCHUS OT CHJIbI IaBJICHUS U
XapaKkTepa COMPUKACAIOIMNXCS
ITOBEPXHOCTEW

32 Pemenue 3amau

3 Hasnenue. CriocoObl yMEHBIICHUS U
YBEITUYCHUS JaBICHUS
JlaBiieHue raza. 3aBUCUMOCTb

34 IaBJIEHUS ra3a oT 00bEMa,
TeMIIepaTypbl
[Iepenaua naBiieHus: TBEPABIMU

35 TENaMH, )KUAKOCTSIMH U Ta3aMu. 3aKOH
ITackans

36 JlaBiieHue B *KUAKOCTHU U Ta3e,
BBI3BaHHOE JISHCTBUEM CHUJIBI TSIKECTH

37 Pemenue 3aiau no teme «/laBiaenue B
YKUJIKOCTH U Taze. 3akoH [lackams»

38 Coobmraromuecs cocyibl

39 I'mapaBnuueckuit mpecc




40

Manomerpsl. [lopiiHeBoit
JKUJKOCTHBIN HAcOC

41

Atmocdepa 3emmn. [Ipuunnb
CYIIIECTBOBAHHMSI BO3IyIITHOM 00OJIOUKH
3emui. 3aBHCUMOCTH aTMOC(HEPHOTO
JaBJICHUSI OT BHICOTHI Ha/l yPOBHEM
Mops

42

Bec Bo3nyxa. ATMocdepHoe 1aBieHne

43

W3mepenne aTMoc(hepHOTro 1aBICHUS.
OmnsiT Toppuuennu

44

3aBHCUMOCTB aTMOC(HEPHOTO TaBICHUS
OT BBICOTBI HAJl YPOBHEM MOps

45

Bbapomerp-anepoua. Atmocheproe
AABJICHUC Ha pa3JIMYHBIX BBICOTAX

46

Pemenue 3ama4d mo Teme
"ATtmocdepHoe naBieHue"

47

JleiicTBHE )KUAKOCTHU 1 ra3a Ha
MOTPYKEHHOE B HUX TEJIO.
ApxumenoBa cuia

48

JlaGoparopHas pabota «OnpeneneHue
BBITAIKMBAIOLLEH CUJIBL, IEVCTBYIOLIEH
Ha TeJIO, MOTPYKEHHOE B KHUIKOCTH)

49

JlaGopatopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeJa B BOJIE OT 00BEMA MOTPyKEHHOM
B KHJIKOCTb YaCTH TeJa»

50

IIlnaBanue Ten




51

JlaGoparophas paboTa
"KoHcTpynpoBaHue apeoMeTpa Win
KOHCTPYUPOBAHHUE JOJKU U
onpeeneHue e€ rpy30noabEMHOCTH "

52

Pemenune 3agau no reMaM: «Ilnapanue
cynoB. Bo3ayxomnnasanue»,
«JlaBneHue TBEpABIX TEN, KUIKOCTEN
U Ta30B»

53

Mexanndeckas paboTa

54

MoiHocTh. EquHUIBI MOIITHOCTH

55

VYpok-uccnenoBanue "Pacuér
MOILIHOCTH, pa3BUBAEMOH IIPU
noabEMe 1o jJectHuie"

56

[IpocTeie MexaHU3MBI. Ppryar.
PaBHOBecue cui Ha peryare

57

KonrtponbHas pabora 1o teme
«/laBiIeHHE TBEPABIX TEI, JKUIKOCTEH
u ra3oB» / Beepoccuiickas
poBepoyHasi pabora

58

PesepBHsiit ypok. Paborta ¢ Tekctamu
1o Teme «JlaBiieHne TBEPABIX Tel,
KHUJIKOCTEH U razoBy / Becepoccuiickas
poBepoyHasi paboTa

59

Prruaru B TexHuKe, OBITY U IPUPO/IE.
JlaboparopHas pabota «VccnenoBanue
yCIIOBUI PaBHOBECHUS pPhIYaray

0.5




60

Pemenue 3ama4d mo reMe « Y CIOBUSA
PaBHOBECHS pblUara»

61

KoadduimeHT mosie3Horo aecTBus
MexaHu3ma. Jlaboparopnas pabota
«M3mepenne KI1JI HakmoHHOM
TUIOCKOCTH

0.5

62

Pemenue 3amau no teme "Pabora,
MoIHocTh, KIT/1"

63

MexaHnueckas 3Heprusi.
Kunernueckast 1 noTeHIIMAIbHAS
SHEPrus

64

3aKOH COXpaHEHUS MEXaHUYECKOU
SHEpPrun

65

YPOK-3KCIEPUMEHT IO TEME
"DKCepUMEHTAIbHOE ONIPEEIIEHNE
W3MEHEHUS KHHETUYECKOHN U
MOTEHI[MAJILHON SHEPT UM U
CKaTbIBAHHUHM TeJIa 110 HAKJIOHHOU
mockoctu"

66

Oo6o0m1aronee MOBTOPEHUE 110 TEME
«PaboTa 1 MOUTHOCTb. DHEPrus»

67

PesepBHrlii ypok. Pabota ¢ Tekctamu
o reme "MexaHuueckoe JBHKeHue"

68

PesepBHrlii ypok. PaboTta ¢ Tekctamu
o teme "PaboTta. MOIIHOCTb.
Oneprus"

OBIIEE KOJIMYECTBO HACOB I10
I[TPOT'PAMME

68
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8 KIIACC

KoaunuyecTBo 4acoB

Jara
U3YYCHUS

Konrtpoabnbie | IlpakTnueckue
padoThI padoThI

n/n Tewa ypoxa Bcero

OCHOBHBIE MIOJIOKEHUS
MOJIEKYJIIPHO-KHHETUYECKOU
TEOPUHU U UX OIBITHBIE
MIOATBEPKACHUS

Macca u pazmMep aTOMOB U
MOJIEKYJI

Mopenu TBEpAOro, XKUJIKOTO U
ra3o00pa3HoOro COCTOSHUI 1
BEILIECTBA

OOBbsicHEeHHE CBOWCTB
TBEPAOTO, )KUIKOTO U
ra3000pa3HOro COCTOSIHUI
BEILIECTBA HA OCHOBE
IIOJIOKEHUH MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUU

Kpucrannnueckue u
amopdHbIe Tena

CMauuBaHue u
KalWUISIPHOCTD. 1
IToBepXHOCTHOE HATSKEHUE

TennoBoe pacmupeHue u
CoKaTHe




Temneparypa. Cs3p
TEMIIEpaTypbl CO CKOPOCTHIO
TEIJIOBOIO IBUYKEHUS YaCTHIL

BuyTtpenHss sHeprus.
CrniocoObl U3MEHEHUS
BHYTPEHHEN SHEPrUU

10

Buns! Teruionepenaun

11

VY pox-KoH(pepeHIus
"IIpakTHueckoe
MCIOJIb30BaHNE TETIIIOBBIX
CBOWCTB BEILIECTB U
MaTEepHUaJIOB B IEIISX
sHeprocoepekeHus"

12

KonnuecTBO TEILIOTHI.
VY nennrHag TEINIOEMKOCTD

13

YpaBHEHHE TEIIIOBOTO
6ananca. TermooOMeH u
TEIJIOBOE PABHOBECUE

14

JlaGoparophas paboTa
"HccnenoBanue sIBIEHUS
TeIrI000MeHa pu
CMEIIMBAaHUH XOJIOHOU 1
ropsiuei Boap!"

15

Pacuer komyecTBa TEIJIOTHI ,

HEOOXO0IUMOI0 IS
HaneBaHI/IH TCJIa U
BBIJACIISIEMOT'O UM HpI/I
OXJIAXKJICHUU




16

JlaGoparophas pabota
"Onpenenenue yaeabHOU
TEIJIOEMKOCTH BeniecTna"

17

DHeprusi TOIUIMBA. Y JeJibHAast
TEIUIOTA CTOPaHUs

18

[ImaBnenue u oTBEpAEBAHUE
KPHUCTAJUIMYECKUX TEN.
VY enpHas TEMOTA IUIABJICHUS

19

JlaGoparophas pabota
"Onpenenenue yaeabHOU
TEIIOTHI IUIaBJIEHUA Ibaa"

20

[TapoobpazoBanue u
KoHaeHcauus. Mcnapenue

21

Kunenue. Y nenpHast TeruoTa
napooOpa3zoBaHus U
KOHJIEHCAllUU. 3aBUCUMOCTh
TeMIepaTypbl KUTICHUS OT
aTMOC(EepHOTO JaBJICHUS

22

Brnaxxnocte Bo3ayxa.
JlaGoparophas pabota
"Onpenenenue
OTHOCUTEIBbHON BIAXKHOCTH
BO3qyXa"

23

Pemenue 3amay Ha
OTpEIEIICHUE BIAXKHOCTH
BO3JIyXa

24

[TpuHIUTBI paOOTHI TEIIOBBIX
npurateneil. [TapoBas




TypOuHa. J[Burarens
BHYTPEHHETO CTOPaHuUs

25

KIIJ] TeruioBoro qBuratess.
TerioBbie IBUTATENH U
3alUTa OKPYIKAIOIICH CPEIbI

26

3aKOH COXpaHEHHUs U
MpeBpaILeHUs SHEPTUU B
TEIUIOBBIX MPOLIECCaX

27

IToaroroBka K KOHTPOJIBHOU
pabote mo Teme "TeroBsie
siBJIeHUs. MI3MeHeHnne
arperaTHbIX COCTOSIHUI
BelecTra"

28

KonrtpomnbHas paboTa o teme
"TennoBele SIBACHUSL.
N3meneHune arperatHbix
COCTOsIHMI BeniecTna"

29

Dnektpuzarus ten. J{Ba ponaa
ANEKTPUUECKUX 3aPsI0B

30

Ypok-ucciaenoBanue
"DnexTpu3anus Ten
MHIYKUUEH U IIpU
CONPUKOCHOBEHUH"

31

B3auMonencreue 3apsKeHHBIX
ten. 3akoH Kynona

32

DNEKTPUUECKOE TOJIE.
HarmpsxkeHHOCTD
AJIEKTPUYECKOTO MOJIS.




[IpuHnun cynepno3uuu
IEKTPUYECKUX MOJIEH

33

Hocurenu sanexrpuueckux
3apsA70B. DJIEMEHTapHbII
3apsna. CtpoeHue aToma

34

[IpoBOIHUKY U JUANIEKTPUKHU.
3aKOH COXpaHEHHUs
AIEKTPUYECKOTO 3apsaaa

35

Pewrenue 3anau Ha
IIPUMEHEHHE CBOWCTB
IEKTPUUECKUX 3apsI0B

36

DNEeKTpUUECKUH TOK, YCIOBUS
€ro CyLIECTBOBaHUS.

M cTOYHMKH JIEKTPUYECKOTO
TOKa

37

JIeNCTBHS DIIEKTPUUECKOTO
TOKa

38

Ypoxk-ucciaenoBanue
"JleficTBHE 3IIEKTPUUECKOTO
MIOJIS1 Ha IPOBOJIHUKY U
OUBIEKTpUKN"

39

DNEeKTpUUECKUH TOK B
MeTajiax, )KUJKOCTSX U razax

40

DnexTpuyecKas Lelb U €€
COCTaBHBIE YaCTH

41

Cuna Toka. JlaboparopHas
pabora "U3mepenue u
peryjaupoBaHue CUJIbI TOKA"

0.5




42

DJEeKTPUUECKOE HAIIPSKEHHE.
Bonbr™merp. JIabopaTopHas
pabora "U3mepenue u

pEryIMpOBaHUE HAIPSKEHUS'

0.5

43

ConpoTHuBieHNE IPOBOIHUKA.
VY nenbpHOoe CONPOTUBIICHUE
BEIIECTBA

44

JlaGoparophas pabota
"3aBUCUMOCTD
AIIEKTPUIECKOTO
COIIPOTHUBIICHUS IPOBOJHUKA
OT €ro JUTMHBI, TUIOIIAAN
MOTIEPEYHOT0 CEUSHHS U
Marepuana"

45

3aBUCHUMOCTDL CHIILI TOKA OT
HanpskeHus. 3akon Oma ayis
ydacTka enu

46

JlaGoparophas paboTa
"UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yepe3
pE3UCTOpP, OT COTMPOTHUBIICHUS
pe3ucTOpa U HAMPSHKEHUS HA
pesucrope”

47

IlocnenoBarennHOE U
napajuieJIbHOE COSTMHEHUS
MIPOBOTHUKOB

48

JlaGoparophas paboTa
"IIpoBepka nmpaBuiia
CJIOXKEHUS HAPSKCHUN TIPU




MOCJIEIOBATEILHOM
COCAUHCHHU IBYX
pe3ucropos"

49

JlaGoparophas pabota
"IIpoBepka npaBuia Ass CUIIbI
TOKa MpH MapajuieIbHOM
COEJMHEHUH PE3UCTOPOB"

50

Pemenue 3amau Ha
npuMeHeHue 3akona Oma Jyist
Pa3IUYHOTO COCAMHEHUS
MIPOBOTHUKOB

51

Pabora 1 MoOIIHOCTE
ANIEKTPUIECKOT0 TOKA. 3aKOH
Jxoynsa-Jlenna

52

JlaGoparophas pabota
"Onpeznenenue paboOThl U
MOIITHOCTH 3JIEKTPUIECKOTO
ToKa"

53

DneKTpuUecKue Henu U
NOTPEOUTENH NEKTPUIECKOM
sHepruu B O6bITy. KopoTkoe
3aMBIKaHUE

54

ITocTossHHBIE MArHUTHI, MX
B3aMOJIEICTBUE

55

Ypok-ucciaenoBanue
"N3yuenue noneit
HOCTOSIHHBIX MarHuTOB"

56

MaruautHoe 1osie. MarautHoe




moje 3eMIIH U €ro 3HaYeHue
IUTSL SKU3HU Ha 3eMiIe

57

IToaroroBka K KOHTPOJIBHOU
pabote mo Teme
"DnexTpuueckue 3apsapl.
3apsKeHHBIE Tella U UX
B3aUMO/JICHCTBHUS.
IToCTOSIHHBIN IEKTPUYECKUI

TOK

58

KonrtpomnbHas paboTa o teme
"DnexTpuueckue 3apsapl.
3apsiKeHHBIE Tella U UX
B3aUMO/ICHCTBHUS.
IToCTOSIHHBIN IEKTPUUECKUI
Tok" / Bcepoccuiickas
poBepoyHasi paboTa

59

PesepBHriii ypok. Pabora ¢
TEKCTaMH IO TeMe
"TIoCTOSIHHBIN NIEKTPUUECKUIA
Tok" / Beepoccuiickas
poBepoyHasi paboTa

60

OmnsiT Opcrena. MarautHoe
I10JIE DJIEKTPUYECKOI0 TOKA
MarauTHOE 10JI€ KaTyILIKH C
TOKOM

61

IIpumenenue
3JIEKTPOMArHUTOB B TEXHHUKE.
JlaGoparophas paboTa
"N3yuenue nencTBus

0.5




MAarfuTHOTO OJIS Ha
MPOBOJIHUK C TOKOM"

62

DNEeKTpoABUTATEND
MOCTOSTHHOTO TOKA.
Hcnonb3oBanue
ANEKTPOJBUTATEICH B
TEXHUYECKUX YCTPOUCTBAX U
Ha TpaHcnopre. JlaboparopHas
pabota "KoHcTpynpoBanue u
u3ydeHue paboTbl
aJIeKTpoABUraress”

63

OmnsiTel @apanes. 3akoH
JIEKTPOMAarHUTHON
nHaykuuu. [Ipasuio Jlenna

64

Dnexrporeneparop. CrocoObl
TIOJTY4CHUSI AIEKTPUICCKOU
SHEpPruu. DIIEKTPOCTAHLIUU Ha
B0O300HOBIIIEMBIX HICTOUHUKAX
SHEPrux

65

IToaroroBka K KOHTPOJIBHOU
pabote mo Teme
"DnexTpuueckue u
MarHuTHbIE SIBIEHUSA"

66

KonrtpomnbHas paboTa o teme
"DnexTpuueckue u
MarHuTHbIE sIBJIEHUSA"

67

PesepBHriit ypok. Pabora ¢
TekcTaMu 1o TeMe "TemnmoBrie
sBieHusa"




68

PezepHblii ypok. Pabora ¢
TEKCTAMH I10 TEME
"MarguTtHele sBiIeHus"

OBIIEE KOJIMYECTBO HACOB
I10 ITPOTPAMME

68
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9 KITIACC

KosanuyectBo yacos
Nenm/m  Tema ypoka Beero Konrtpoabnbie | IIpakTnueckue
r 74
padoThI padoThI
MexaHn4eckoe ABUKEHUE. 1
MarepuaiibHasi TOYKa
Cucrema orcueta. OTHOCUTENBHOCTD |
MEXaHUUYECKOTO IBU)KEHHUS
PaBHOMEpHOE NIPAMOIUHENHOE 1
JBYOKEHUE
HepaBHoMepHOE npsIMOIIMHENHHOE
nBukeHue. CpeiHssi ¥ MTHOBEHHas 1
CKOpPOCTb
[IpssMONMHENHOE PABHOYCKOPEHHOE 1
JIBHKEHUE. Y CKOPEHUE
CKopocTh IPSIMOJIMHENHOTO
PaBHOYCKOPEHHOT'O JBUKEHUS. 1
I'padux ckopocTu
JlaGopatopnas padora "Omnpenenenue
YCKOpEHUS Tela IpU ! {
PaBHOYCKOPEHHOM JBM)KEHUH 110
HAKJIOHHOM IUIOCKOCTH"
CBobonHoe nagenue ten. OnbIThl |
lanunes
PaBHOMEpHOE IBUXKEHUE 110 1
okpyxHocTu. Ilepuoa u yacrora




oOparenus. JInneitHast v yriioBas

CKOpPOCTH

10 [leHTpOCTpEMUTENIBHOE YCKOPEHUE

1 Ilepsbiii 3akoH HeroToHa. Bextop
CHJIBI

12 Bropoii 3akoH Herorona.
PaBHomelicTByOIIAs crita

13 Tperuii 3akoH HeroToHA.
Cynepno3unuust cui

14 Pewrenue 3aa4 Ha IpUMEHEHHE
3aK0HOB Hpr0TOHA

15 Cuna ynpyrocrtu. 3akoH ['yka

16 Pemenue 3amau no teme «Cuia
yIpPYroCcTH»

17 JlaGoparopHas pabota «Onpenenenue
KECTKOCTHU MPYKUHBD»

18 Cuna tpeHus

19 Pemenue 3amau no teme «Cuia
TPEHUSD»

20 JlaGopatopnas padora "Omnpenenenue
Kod(UIIMEeHTa TPEHUS CKOJIbKEHUs"
Pemenue 3anad no reme "3aKoHbI

21 Herorona. Cuna ynpyroctu. Cuna
TpeHus"

” Cuna TSXKECTH ¥ 3aKOH BCEMUPHOTO

TATOTEHUS. Y CKOPEHUE CBOOOTHOTO




najacHus

23

VYpoxk-koHpepenuus "/[Buxenue ten
BOKPYT I'PaBUTAIIMOHHOTO IIEHTPA
(Conneunas cucrema). ['anaktuku"

24

Permrenne 3amay mo reme "Cuita
TSDKECTU U 3aKOH BCEMUPHOTO
TaroreHus"

25

IlepBas kocMu4ecKasi CKOPOCTb.
HesecomocTs u neperpysku

26

PaBHOBecHe MaTepuabHOU TOUKH.
AOGcomoTHO TBEPOE TEIO.
PaBHoBecue TBEpIOroO TENA €
3aKpETUIEHHON OCBIO BPAIICHUS.
MowmeHnt cunsl. LleHTp TsKECTH

27

PaBHOBecHe MaTepuabHON TOUKH.
AOGcomoTHO TBEpPOE TEIO.
PaBHoBecue TBEpIOrO TENA €
3aKpETUIEHHON OCBIO BPAIICHUS.
MowmeHnt cunsl. LleHTp TsKECTH

28

Pemtenue 3ama4 no teme "MoMeHT
cwibl. LleHTp TspKecTH"

29

[ToaroTroBka K KOHTPOIBHOM paboTe 1Mo
TeMe "MexaHUYeCKOEe ABUKEHUE.
Bzaumoneiictsue ten"

30

[ToaroToBka K KOHTPOIBHOM paboTe 1Mo
TeMe "MexaHUYeCKOe ABUKEHUE.
Bzaumoneiictsue ten"

31

KonrtpomnbHas pabora 1o teme




"MexaHN4eCKOE IBUKEHHUE.
Bs3aumopeiictBue Tea"

Nmnynbe Tena. Umnyibe cuibl. 3aKOH

32 COXpaHEHUs UMITyJIbca. YIIPYroe U
HEYIPYroe B3auMOIECHCTBUE

3 VYpoxk-koH(pepenius "PeaktuBHoe
JBUKEHHUE B IPUPOJIE U TEXHUKE"

34 Mexannyeckasi paboTa ¥ MOIITHOCTb

35 PaboTa cuibl TsKECTH, CHITBI
YIPYTOCTH U CUJIBI TPEHUS
JlaGopatopHas pabota «Omnpenenenue
paloThI CUJIBI TPEHHS TIPH

36 PaBHOMEPHOM JBM)KEHUH TeJa MO
TOPU30HTAIBHON TOBEPXHOCTH

37 CBs3b 2HEpruu ¥ pabOTHI.
IToTenumanpHas dSHEprus

18 Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPruu

39 3aKOH COXpaHEHUS PHEPTUU B
MeXaHHKe

40 JlaGopartopHas padora «3yuenue
3aKOHA COXPAaHEHHS SHEPTHID)

A1 KonebarenbHoe 1BUXKEHHE U €T0
XapaKTEePUCTHKH

0 3aryxaromue KoieOaHusl.
Brinyxennsie kosebanus. Pezonanc

43 MareMaTuuecKkuii U Py KUHHBINA




MasATHUKH

44

VYpok-uccinenoBanue «3aBUCUMOCTb
neproja KoaebaHu OT KECTKOCTH
MPY>KUHBL 1 MAcCHL Ipy3a»

45

IIpeBparnieHue sHepruu Npu
MEXaHUYECKUX KOJIEOaHUAX

46

JlaGopatopHas pabota «Omnpenenenue
YacTOThI U IeproJia KojaeOaHmii
NPY>KMHHOTO MasiTHUKA»

47

JlaGopatopHas pabota «IIpoBepka
HE3aBUCUMOCTH IepHoia KojaeOaHmi
rpy3a, MOJIBEIICHHOr0 K HUTH, OT
MAacchl Tpy3a»

48

Mexaunuyeckue BoaHbl. CBOWCTBA
MEXaHU4eCKUX BOJH. [IpoosibHbIE
MOIEPEYHBIE BOJIHBI

49

VYpox-koH(pepenius "MexaHnuecKue
BOJIHBI B TBEpIOM Teue. CelicMuueckue
BOJIHBI"

50

3Byk. PacnpocTpanenue u otTpaxxenue
3ByKa

51

VYpoxk-uccrnenoanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTb 3BYyKa ¥ BBICOTA TOHA.
AKYCTUYECKHI pEe30HaHC

53

Ypoxk-koHpepeHnus "Y IbTpa3ByK U
uH(Pa3BYK B IPUPOJIE U TEXHHUKE"




54

[ToaroToBka K KOHTPOJIEHOW paboTe 1Mo
TeMe "3aKOHbI COXPAHEHHUS.
Mexanunueckue KoueOaHus U BOJHBI"

55

KonrpomnbHas pabora o teme
"3aKoHbI COXpaHEHUs. MexaHuueckue
KoJIeOaHUsI U BOJHBI"

56

DNEKTPOMarHuTHOE MOJIE.
DNEKTPOMarHUTHBIE BOJIHBI

57

CBolicTBa 37€KTPOMAarHUTHBIX BOJIH

58

Ypoxk-koHpepennus "[kana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnonbs3oBanue 3J1eKTpOMarHUTHBIX
BOJIH JIJISI COTOBOM CBsI3H"

59

VYpoxk-uccinenosanue "M3yuenne
CBOWCTB JIEKTPOMAarHUTHBIX BOJIH C
MOMOIIIbI0 MOOMIIBHOTO TenedoHa"

60

Pemenue 3aa4 Ha OIMPCACIICHUC
YaCTOTHI U JJINHBI BHCKTpOMaFHHTHOﬁ
BOJIHBI

61

DneKTpoMarHuTHasl IpUpoja CBETA.
CkopocTsb cBeTa. BoinHOBbBIE CBOMCTBA
cBeTa

62

Hcrounuku csera. [Ipsamonuneiinoe
pacnpocTpaHeHue CBeTa. 3aTMEHUs
Counnua u Jlynsl

63

3aKOH OTpa)KE€HUs CBETA. 3epKaja.
Pewrenue 3aga4 Ha npuMeHeHUe
3aKOHA OTPAXKEHMSI CBETA




[Ipenomienue cBeta. 3aKkoH

64
MPEJIOMJICHHUS CBETa
[TonHOE BHYTpEHHEE OTPAKECHUE CBETA.

65 Vcnonb30BaHKe TOTHOTO BHYTPEHHETO
OTpa’KEHHsI B ONTUYECKUX CBETOBOAX
JlaGopartopnas padora "HccnenoBanue

66 3aBHCHUMOCTH YTJIa MPEIOMIICHUS
CBETOBOTO JIy4a OT yrJja maJieHus Ha
rpaHuue "Bo3ryX-cTexsio""
VYpoxk-koHpepenuus "Vcnonap3zoBanue

67 MOJTHOT'O BHYTPEHHETO OTPAXKECHUS:
CBETOBO/IBI, OIITUKOBOJIOKOHHAS CBSA3b"

68 JInn3zbl. OnTudeckast cuia JUH3bI

69 [TocTpoenne n300paKeHUI B IMH3AaX
JlaGoparopHas pabora "Onpeznenenue

70 (hOKYCHOTO pacCTOSTHUS ¥ ONTHYECKOMN
CHJIBI coOMparoniei TuH3b"

71 VYpox-koHpepenius "OntTuaeckue
JIMH30BbIE TPHUOOPHI"

72 ['na3 xkak onTuyeckas cucrema. 3peHue

7 Ypoxk-koubpepennus "Jledexror
3penus. Kak coxpanuts 3peHue"
Paznoxenue 0enoro cBeTa B CEKTP.

74 OneiTel HetoToHa. Crnoxenue

CIICKTpAJIbHBIX IBECTOB. I[I/ICHepCI/IH




CBCTa

JlaGopatophas pabota "OnbITH IO
Pas3oKeHnIo OeI0ro cBeTa B CHEKTP U

75 BOCIIPHATHIO IIBETA MPESIMETOB IIPH X
HaOJI0IEHUH Yepe3 LIBETOBBIE
¢bunbTpor”

VYpok-npaktukym "BonHoBble

76 CBOICTBa CBETa: JUCIEPCHS,
uHTephepeHIys 1 tuppakuus”
OmnsiTel Pezepdopna u mranerapHas

7 MOJIENb aTOMa

78 IToctynatel bopa. Monens atoma bopa
HcnyckaHue 1 OraouieHUe CBETa

79 atoMoM. KBanTel. JIuneluaTsie
CIIEKTPBI

20 VYpoxk-npaktukyMm "HaOmronenue
CIIEKTPOB UCITyCKaHUs"

81 PagnoakTHBHOCTE U €€ BUIBI

20 Crpoenue aromHoro siipa. Hykionnas
MOJIENb

23 PanuoakTuBHBIE IpEBpALLIEHUS.
N3oromsl

*4 Pewrenue 3anau o reme:
"PannoakTuBHBIE TpeBpallieHus "

85 Ilepuon nomypacnana

26 VYpox-koHpepenius "PagroakTuBHbIE

U3JIy4eHUs B IPUPOJE, MEIULUHE,




TEXHUKE"

87

SAnepHblie peakuu. 3aKOHBI
COXpaHEHUs 3aps,I0BOIO U MACCOBOIO
yrcen

88

DHeprusi CBsI3U aTOMHBIX siziep. CBsi3b
MacChl U SHEPTrUu

&9

Pemrenue 3anay no reme "Anepueie
peaxyun”

90

Peaknuu cuHTE3a U 1eneHus Saep.
Ncrounuku 3neprun CostHIa U 3BE3]1

91

Ypoxk-koHpepenuus "SAnepHas
sHepreTuka. JlencrBus
PaaOAKTUBHBIX U3TyYCHHI HA )KUBbBIC
OpraHusmsl"

92

[ToaroTroBka K KOHTPOIBHOM paboTe 1Mo
TeMe "DIIEKTPOMAarHuTHOE IOJIE.
DNeKTPOMarHUTHBIE BOJIHBI.
KBanToBnbIe siBieHus"

93

KonrtpomnbHas paboTa o teme
"DeKTpOMarHuTHOE IOJIE.
DNEeKTPOMarHUTHBIE BOJIHBI.
KBanToBbie siBienus"

94

[ToBTOpenue, o6o0IIEeHNKE.
JlaGopatopHbie paboTHI 110 KypCy
"B3aumoneiictaue Ten"

95

[ToBTOpenue, o6o0menue. Pemenne
pacyeTHBIX U KaYeCTBEHHBIX 337134 10
teme "TeroBble mporecch”




96

[ToBTOpenue, o6o0menue. Pemenne
pacUeTHBIX U KAYECTBEHHBIX 3a7a4 110
teme "KIIJ] TeruioBsix nBurareneit”

97

[ToBTOpenue, o6o0menue. Pemenne
pacyeTHBIX U KaUeCTBEHHBIX 3a/1a4 110
teMe "KII/[ anekTpoycraHOBOK"

98

[ToBTOpenue, o6o0IIEeHNKE.
JlaGopatopHbie paboTHI 110 KypCy
"CBeTOBbIE SIBICHUS"

99

[ToBTOpenue, o606meHune. Pabora c
TEKCTaMU 110 TeMe "3aKOHbI
COXpaHEHUs B MEXaHUKe"

100

[ToBTOpenue, 0606menune. Pabora c
Tekcramu 1o teMe "Koiebanus u
BOJIHEI"

101

[ToBTOpenue, 0606meHune. Pabora c
TekcTaMmu 110 Teme "CBeTOBBIE
sBieHusa"

102

[ToBTOpenue, o606meHue. Pabora c
TekctaMu 1o TeMe "KBaHnToBas u
sanepHas pusuka'

OBIIEE KOJIMYECTBO HACOB I10
I[TPOT'PAMME

102
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IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOM IIPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUSI

7 KIIACC

Kox
NpoBePsIEMOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI MIPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHuUs

1.1

HCIIOJIb30BATb NU3YYCHHBIC ITOHATH

1.2

pas3iiniaTth ABJICHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC (I)I/IBI/I‘ICCKOC SABJICHUC

1.3

pacro3HaBaTh NPOSBICHUE U3YYCHHBIX (PU3MUECKUX SBICHUHA B
OKpY>KalollleM MHpE, B TOM 4Hcie (GU3NYECKUE SIBICHUS B MPHUPOJE,
IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3aauy B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBIICHHIA

1.4

ONMCHIBATH H3YyYEHHBIE CBOMCTBA Tel M (U3MUECKUE SBJICHUS,
UCTONB3ysd (PU3MYECKHe BETUYMHBI, IPU OINUCAHUU MPABUIBHO
TPaKTOBaTh (U3MYECKUH CMBICT HCIOJNB3YEMBIX BEJIWYHMH, UX
0003HaYeHUS M €AUHUIBI (PU3MUECKUX BEITMYMH, HAXOJUTH (hOPMYJIHI,
CBSI3bIBAIOIIME JAaHHYI0O (PU3MUECKYI0O BEIUYMHY C JPYyTUMH
BEJIMYMHAMH, CTPOUTH TIpaduKu  HM3YYCHHBIX  3aBUCHUMOCTEH

(U3HYECKUX BETUIUH

1.5

XapaKTepU30BaTh CBOMCTBA TeJd, (PU3MUECKUE SIBICHUS U MPOILECCHI,
UCIOJIb3Ysl HW3Y4YEHHBIE 3aKOHBI, IIPM O3TOM JaBaThb CIIOBECHYIO
GopMyIMpPOBKY 3aKOHa M  3allUCBIBaTh €ro  MaTeMaTH4YeCcKOoe

BBIPAKECHUE

1.6

OOBSCHATh (PU3UYECKUE SIBICHUS, MPOIECCHl U CBOWCTBA TEN, B TOM
4yluclie M B KOHTEKCTE CHUTyalMil IPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BBIABIATh NPUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHne M3 1 — 2 JOrMyeckux maroB ¢ omopod Ha 1 — 2
M3YyYEHHBIX CBOMCTBA (PU3NYECKUX SBJICHUH, (PU3NUECKUX 3aKOHA HIIH

3aKOHOMEPHOCTH

1.7

pemaTth pacyéTHble 3a1ayu B 1 — 2 neHCTBUS, UCHOJIb3Ys 3aKOHBI U




(bopMyIIbl, CBA3bIBaIOIINE (PU3NYECKHE BETMUMHBI: HA OCHOBE aHAJIN3a
yYCIOBHMSL 3aJa4yd 3aIllUChIBAaTh KpPAaTKOE YCIOBHE, IOACTABIIATH
¢u3nveckrue BeTUUUHBI B (OPMYJIBI U MTPOBOAUTH PACUETHI, HAXOUTD
CIpaBOYHBIE JIaHHBIE, HEOOXOIUMBIE JJISl pEIICHUs 337134, OLICHHBAThH

PEATMCTUYHOCTD MOTYYSHHOH (PU3NYECKOMN BETUYHHBI

1.8

pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOXXHO PEIINTh MPH ITOMOIIU
(U3MYECKUX METOAOB, B ONHCAHUM HCCIICIOBAaHUS  BBIICISTH
MPOBEPAEMOE  MIPEAMNOJIOKEHHUE (rumoresy),  pas3nuyaTh u
WHTEPIPETUPOBATh TONYUYEHHBIH pE3ylbTaT, HAXOIUTh OIIMOKH B

XOAC OIIbITa, ACJIaTh BBIBOJBI 11O €0 PE3yJibTaTaM

1.9

MPOBOJUTH OMBITHI 1O HAOMIOJACHUIO (PU3MUECKUX SBICHUH WIN
¢u3nyeckux  CBOMCTB  Ted:  (QOpPMyIHMpOBaTh  MPOBEPSieMbIE
NPEINoNOKEeHUsl, CcoOUpaTh  YCTAaHOBKY U3  MNPEITI0KEHHOTO

000pyZI0BaHUS, 3aMUCHIBATH X0/ OMBITA U (POPMYIUPOBATH BBIBOIBI

1.10

BBITNIOJIHATE TPSIMbIE U3MEPEHUS C HUCIOJIb30BAHUEM AHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3aMMCHIBATH MOKa3aHUS MPUOOPOB C yU4ETOM

3aJJaHHOI a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHHH

1.11

MPOBOJNTH  WCCIIEIOBAaHHE 3aBHCHUMOCTH  ONHOW  (hM3HUECKOM
BEJIMYMHBI OT JPYrod C UCIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUM,
y4acTBOBaTh B IUIAHUPOBAHWU YYEOHOTO HCCIENOBAHUS, COOHMPATh
YCTAHOBKY Y BBINOJIHATH U3MEPEHUS, CIEAYS PEIUIOKEHHOMY IUIAHY,
(buKCHpOBaTh PE3yNbTaThl TOTYYCHHOW 3aBUCUMOCTH (U3UYECKUX
BEITMYHH B BHUJIC MTPEAJIOKEHHBIX TaOIHI] ¥ TpadUKOB, IETaTh BHIBOJIBI

IO pe3yJibTaTaM UCCIICAOBAHUA

1.12

MPOBOJIUTH KOCBEHHBIE WM3MEpPEHHsS (PU3MUECKUX BEIUYUH, CIEAys
MPEUI0KEHHOW MHCTPYKLUU: TP BHIMIOJIHEHUH U3MEpEeHUi coOupaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIYUCIIATH 3HAYCHUE HMCKOMOM

BCJINYMHBI

1.13

coOmofaTh MpaBWia TEXHUKH Oe30macHOCTH Tmpu  pabore ¢

nabopaTopHBIM 000PYIOBaHUEM

1.14

yKa3plBaTh MPHHLUMIBI  JEWCTBUS NOPUOOPOB U TEXHHUUYECKHX
YCTPOMCTB, XapaKTEpHU30BaTh NPUHLUIBl JCHCTBUS H3YYCHHBIX
npuOOpPOB M TEXHMYECKHX YCTPOMCTB C TOMOIIBIO HMX OIUCAHMA,
UCTOJNB3ys 3HAaHUA O CBOMCTBaX (U3UYECKUX SIBICHUM U

Heo0XouMBbIe (PU3HYECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOJIUTE TpUMEphl (HAXOAUTh WHGOPMALMIO O MpPUMEpax)
MPAKTUYECKOTO MCIIONh30BaHMs (DU3MUECKUX 3HAHUH B TIOBCETHEBHOM
KU3HH Juig  obOecrieueHHuss 0O€30macHOCTH Tpu  OOpalieHuu ¢
npudOpaMu U TEXHHYECKUMHU YCTPONCTBAMU, COXPAHEHUS 3/I0POBBS U

COOJIFOICHUS HOPM 3KOJIOTHYECKOTO MTOBEICHUS B OKPY KaIOIIEeH cpesie

1.16

OCYIIECTBIIATH OTOOP MCTOYHUKOB MH(popManuu B ceTu VHTEepHET B
COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
MMCIOIIUXCA 3HAHUM U IYTEM CPABHEHUS PAa3JIMYHBIX HCTOYHHUKOB
BBIICIATh MH(OpMAIUIO, KOTOpas SIBJISETCS MPOTHUBOPEYMBOU WU

MOJKET OBITh HEIOCTOBEPHOI

1.17

UCIIO0JIb30BATh pu BBIITOJIHCHU U yueOHBIX 3alaHuM
HAYYHOIONYJIAPHYIO ~ JIUTEpaTypy  (HU3UYECKOr0  COJEpKaHHs,
CIpaBOYHBIE MaTepuaybl, pecypcbl cetu VHTepHer, Biaxersb
npuéMaMi KOHCIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HH(opMaun

U3 OJJHOM 3HAKOBOM CUCTEMBI B IPYT'YIO

1.18

co3llaBaTh COOCTBEHHbIE KpAaTKUE MUCHMEHHBIE U YCTHBIE COOOIIECHUS
Ha OCHOBE 2 — 3 HCTOYHMKOB HH(OpMauu (HU3NIECKOTrO
COJZICp)KaHUs, B TOM YHCJe MyOIMYHO JenaTh KpaTKue COOOIEHUS O
pe3yibTaTax MPOEKTOB WIM YYEeOHBIX HCCIEIOBaHUN, HpPU STOM
IPAMOTHO MCIOJIB30BaTh W3YYECHHBIM IMOHATHMHBINA ammapar Kypca

(bU3UKH, COMPOBOXKIATH BEICTYINICHHE MPE3CHTAIUEH

1.19

IIPU BBITOJHEHUH Y4eOHBIX MPOEKTOB M UCCIICAOBAHUI pacrpeseisiTh
0053aHHOCTH B TPYIIIE B COOTBETCTBUU C MOCTaBICHHBIMU 3a/1a4aMH,
CJIICIUTH 3a BBIIIOJIHCHUEM IUIaHA JCUCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI BKJIAJ B JAEATEIBHOCTh TPYIMIbI, BBICTPAUBATH
KOMMYHHMKAaTUBHOE B3aUMOJICHCTBHE, YUUTBIBAsK MHEHUE

OKPYXarOIINX

8 KIIACC

Kox
MpoBePsIEMOro
pe3yjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HUCIIOJIB30BATh ITIOHATUA

1.2

pas3iiniaTth ABJICHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha




OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC (I)I/IBI/I‘ICCKOC SABJICHUC

1.3

pacro3HaBaTh NPOSBICHHE U3YYCHHBIX (PU3MUECKUX SBICHUHA B
OKpY>KaloIlleM MHpeE, B TOM 4Hcie (GU3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/auy B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBIICHHIA

1.4

ONMCHIBATH H3YyYEHHBIE CBOMCTBa Tel M (U3MUECKUE SBJICHUS,
UCTONB3ysd (U3MYECKHe BETUYMHBI, IPU OINUCAHUU MPABUIBHO
TpPaKTOBaTh  (PU3MUECKUII  CMBICH  HCIONB3YEMbIX  BEJIWYHH,
0003HAaYeHUS M €AUHUIBI (PU3MUECKUX BEITMYMH, HAXOJUTH (hOPMYJIHI,
CBSI3bIBAIOIIME JAaHHYI0O (PU3MUECKYI0O BEIUYMHY C JPYyTUMH
BEJIMYMHAMH, CTPOUTH TIpaduKu  HM3YYEHHBIX  3aBUCHUMOCTEH

(U3HYECKUX BETUIUH

1.5

XapaKTepU30BaTh CBOMCTBA TeJd, (PU3MUECKUE SIBICHUS U MPOIECCHI,
UCIOJIb3Ys W3Y4YEHHbIE 3aKOHBI, IIPM O3TOM JaBaThb CIIOBECHYIO
(GopMyIMpPOBKY 3aKOHa M  3allUCBIBaTh €ro  MaTeMaTHYeCcKOoe

BBIPAKECHUE

1.6

OOBSCHATH (PM3WUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIC U B
KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHUPOBAHHOI'O  XapaKTepa:
BBISIBIISITh IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH 00BsCHEHUE U3 1
— 2 JIOTMYECKUX IIaroB C MOMOILIbI0 |1 — 2 H3y4YeHHBIX CBOMCTBa

¢bu3nUecKux ABJICHUN, PU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemars pacuéTHble 3a7aud B 2 — 3 JNEMCTBUSL, UCMOJIb3YS 3aKOHBI U
(bopmyIbl, CBs3bIBarONINE (PU3NUECKUE BETMUMHBI: HA OCHOBE aHAJIHM3a
YCJIOBHS 334y 3aIlIMCHIBATh KPATKOE YCIOBUE, BBISBIATH HEIOCTATOK
JAaHHBIX JJS pEILIeHUs 3aJaud, BHIOMpATh 3aKOHBI U  (HOPMYJIH,
HEOOXoUMBIE Uil €€ pelIeHusi, MPOBOAUTh PACUEThl U CPABHUBATH
MOJy4YeHHOEe 3HaueHue (U3NYECKOH BEIMYMHBI C HW3BECTHBIMU

JaHHBIMH

1.8

pacrio3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXHO PEIIUTh MPU TTOMOIIH
(U3NIECKUX METOJIOB, UCIIOJIB3Ys OMUCAHUE HCCIIEIOBAHNUS, BBIJIEISATh
[IPOBEPSIEMOE TPEATIONOKECHHUE, OLICHUBATH IIPABHIBHOCTH IOPSAIKA

MMPOBCACHUA UCCIICAOBAaHMA, ACIATh BBIBOAbL

1.9

IPOBOJUTH OMBITH MO HAOMIONEHHIO (DU3MYECKHX SBICHUM WIN
¢u3nmuecknx  CBOMCTB  Tel:  (popMynaMpoBaTh  MpOBEpsieMbIe

OPEINONIOKEHUs,  cOOMpaTh  YCTAaHOBKY W3  MPEII0KEHHOTO




000pyZI0OBaHUs, OIMCHIBATH XOJI OIBITA U (POPMYITHPOBATH BBHIBOIBI

1.10

BBINIOJIHATL INPSAMBIE U3MEPEHMSI C HUCIOJIB30BAHUEM aHAJIOrOBBIX
npuOOPOB U IATYNKOB (PU3NUECKUX BEITMYUH, CPABHUBATH PE3YIIbTATHI

U3MepeHul ¢ yu€ToM 3aJaHHOU aOCOFOTHOM IMTOTPEITHOCTH

1.11

MPOBOJNTH  HWCCIEIOBAaHHE 3aBHCHUMOCTH  ONHOW  (hM3HUECKOM
BEJIMYMHBI OT JPYrod C MCIOJb30BAaHUEM IIPSAMBIX H3MEPEHHIL:
IUTAHUPOBATh HUCCIIEIOBaHUE, COOMpPATh YCTAHOBKY U BBITIOJTHSTH
U3MEpeHUus, Clenys TMPEeAIOKCHHOMY  IUIaHy, (PUKCHpOBATh
pE3yNbTaThl MOJYYCHHON 3aBUCHMOCTH B BHJIE TaOJIUIl U TpaduUKOB,

ACJIaTh BBIBOALI IO PE3YyJIbTATaM UCCIICAOBAHUA

1.12

NPOBOJUTH  KOCBEHHBIE  M3MEpeHHs  (U3NYECKUX  BEIUYUH:
IUTAHUPOBATh U3MEPEHHUs, COOUPATh HIKCIIEPUMEHTAIBHYIO YCTaHOBKY,
clenysli IPENIOKECHHOW MHCTPYKLUH, M BBIUUCIATH 3HAYCHUE

BCJINYHMHBI

1.13

coOmofaTh MpaBWiia TEXHUKH Oe30MmacHOCTH mpu  pabore ¢

n1abopaTopHBIM 000PYIOBaHUEM

1.14

XapaKTepU30BaTh MPHUHIUIBI JEHCTBHS HW3yYEHHBIX MpPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HX OIMUCAHUs, HUCIOJb3Ys
3HaHUS O CBOMCTBax (PU3MUECKUX SBJICHUH M HEOOXOJUMBbIC

(bHSI/I‘IeCKI/IC 3aKOHOMCPHOCTHU

1.15

pacro3HaBaTh MPOCTbIC TCXHUYCCKHUC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/IGOpBI Mo CXCMaM MU CXEMATHUYHBIM PUCYHKaAM, COCTABJIATH CXCMbI
QJICKTPUYICCKUX ueneﬁ C TMOCJICHOBATCIBHBIM W MapaJlJICJIbHbBIM
COCINMHCHHUEM 9JICMCHTOB, pasinyad YCJIIOBHBIC 0003HaYEHHS

QJICMCHTOB 3JICKTPUYCCKUX ueneﬁ

1.16

MPUBOJIUTE TpUMEpHl (HAXOAUTh WHGOPMALMIO O MpPUMEpax)
MPAKTUYECKOTO MCIIOIh30BaHMs (DU3MUECKUX 3HAHUHN B TIOBCETHEBHOM
KU3HH JUis  obOecrieueHHuss 0O€30macHOCTH Tpu  OOpalieHud ¢
npudOpaMu U TEXHHYECKUMHU YCTPONCTBAMU, COXPAHEHUS 3/I0POBBS U

COOJIFOICHUS HOPM 3KOJIOTHYECKOTO TTOBEICHHUS B OKPY KaIOIIel cpesie

1.17

OCYIIECTBIIATh MOUCK MHPOPMALUU (PU3HUECKOTO COJIEPKAHUS B CETH
HNHTepHeT, Ha OCHOBE HUMEIOLIUXCS 3HAHUM U IYTEM CpPaBHEHUS
JONOJTHUTEIBHBIX HMCTOYHUKOB BBIACHATH WH(POPMALMIO, KOTOpas

SBIISICTCS IPOTHUBOPEYMBON MITH MOKET OBITh HEZOCTOBEPHOI

1.18

UCIIONIb30BaTh TPH  BBIMOJHEHWH  YYEOHBIX 3aJaHUil  HAY4HO-




MOMYJIAPHYIO JIUTEPATypy (PU3MUECKOrO COJepkKaHUs, CIPAaBOYHBIC
Marepuainsl, pecypcsl ceth  MHTepHeT; BiIageTb  NpUEMAMU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOdpazoBaHus WH(GOPMALUU U3 OJIHOM

3HAKOBOM CUCTEMBI B JIPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPATKUE YCTHBIE COOOIICHHSI,
00001mas uHGOpPMAIMIO U3 HECKOJBKUX HCTOYHUKOB (PUIUUYECKOTO
CONIEp)KaHUsl, B TOM 4YHCIIe MYOJIMYHO MPEICTABISTh PE3yJIbTAThI
MPOEKTHOM WJM HCCIEIOBATEIIbCKOM JEATEIIBHOCTH, MPU 3TOM
IPAMOTHO MCIOJIB30BaTh W3YYEHHBIM IMOHATHMHBINA ammapar Kypca

(bU3UKH, COMPOBOXKIATH BEICTYIIICHHE MPE3CHTAINEH

1.20

MIPU BBITIOJIHEHUU YYEOHBIX MPOEKTOB W HMCCIEAOBAHUN (DU3HUECKUX
MPOLIECCOB PACIPENEATh O0S3aHHOCTH B TPYIINIE B COOTBETCTBUU C
MOCTABJIEHHBIMUA  3aJa4aMH, CIEIUTh 32 BBIIOJHEHHEM IUIaHA
JNEUCTBHUI M KOPPEKTUPOBATH €0, aJICKBATHO OIICHUBATH COOCTBEHHBII
BKJIAJ B JEATEIBHOCTh TIPYIIbl, BBICTPAMBATh KOMMYHHKAaTHBHOE

B3aMMO/ICHCTBHE, IPOSBIISS TOTOBHOCTD pa3periaTh KOH(IUKTHI

9 KITIACC

Kox
MpoBePsIEMOro
pe3yjabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCIOJIb30BATb NU3YYCHHBIC ITOHATH

1.2

pas3iiniaTth ABJICHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC (I)I/IBI/I‘ICCKOC SABJICHUC

1.3

pacro3HaBaTh NPOSBICHHUE U3YYCHHBIX (PU3MUECKUX SBICHUHA B
OKpY>KaloIlleM MHpeE, B TOM 4Hcie (GU3NYECKUE SIBICHUS B MPHUPOJE,
IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/auy B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBIICHHIA

1.4

ONMCHIBATH H3yYEHHBIE CBOMCTBA Tel M (U3MUECKUE SBJICHUS,
UCTONB3ysd (PU3MYECKHE BEIUYMHBI, IPU OINUCAHUU MPABUIBHO
TpPaKTOBaTh  (PU3MUECKUII  CMBICH  HCIONB3YEMbIX  BEJIWYHH,
0003HAaYeHUS U €AUHUIBI (PU3MUECKUX BEITMYMH, HAXOJUTH (hOPMYJIHI,
CBSI3bIBAIOIIME JIAHHYIO (U3MYECKYI0 BEIMYMHY C  JPYrUMHU

BEJIMYMHAMH, CTPOUTH TIpauKu  HM3YYCHHBIX  3aBUCHUMOCTEH




(U3HYECKUX BETUIUH

1.5

XapaKTepu30BaTh CBOMCTBA TeJd, (PU3MUECKUE SIBICHUS U MPOILECCHI,
UCIOJIb3Ysl W3Y4YEHHbIE 3aKOHBI, IIPM O3TOM JaBaThb CIIOBECHYIO
GOopMyIMpPOBKY 3aKOHa M  3allUCBIBaTh €ro  MaTeMaTHYecKOoe

BBIPAKECHUE

1.6

OOBSICHATH (PM3UYECKHE MPOIECChl U CBOMCTBA TEll, B TOM YHCIE U B
KOHTEKCTE CHUTyallM IPAaKTHUKO-OPUEHTHUPOBAHHOIO  XapakKTepa:
BBISIBJIATH NIPHUYUHHO-CIIEICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX ILIAaroB € IMOMOLIbI0 2 — 3 U3yuYEeHHBIX CBOWCTBA

¢bu3nUecKux ABICHUN, PU3NUIECKUX 3aKOHA WIH 3aKOHOMEPHOCTH

1.7

pemarb pacy€THblE 3ajaud (OMMpArOLIMecs] Ha cUcTeMy u3 2 — 3
yYpaBHEHMi), HCIONB3ys 3aKOHBI U  (OPMYINbI, CBS3BIBAIOIINE
¢u3nyeckue BETMYMHBI: HA OCHOBE aHaiM3a YCJIOBHUS 3aJaudl
3alUCBIBATh KPAaTKOE YCIOBHE, BBIABIATH HENOCTAIOIIME WU
M30BITOYHBIC JJAHHBIE, BEIOMPATh 3aKOHBI U (HOPMYJIBI, HEOOXOJUMbIE
IUI PELIeHHs], MPOBOAUTH PAacyYEThl M OLIEHUBATh PEATMCTUYHOCTD

MOJIYUCHHOT'O 3HAaUCHU A (bHBH‘ICCKOfI BCJINYHMHBI

1.8

pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOXHO PEIIMTh MPU TOMOIIH
(U3NIECKUX METOJIOB, MCIIOIB3YsI ONMCAHUE UCCIICIOBAHNUS, BBIIIENIATh
IIPOBEPSIEMOE IIPEIAIIOIOKEHNE, OLCHUBATH IPABUIBHOCTH IOPsAKA
MIPOBEACHUS HCCIENOBaHUsA, JEJaThb BBIBOJABI, HHTEPIPETUPOBATH

pe3yIbTaThl HAOIIOACHUH U OTIBITOB

1.9

MPOBOJUTH OMBITHI 1O HAOMIOJACHUIO (PU3MUECKUX SBICHUH WIN
(U3NYECKUX CBOMCTB TEJ: CaMOCTOATENBHO COOMpPATh YCTAaHOBKY M3
n30BITOYHOTO Habopa 00OPYIOBaHUS, ONMHUCHIBATH XOJ ONBITA U €ro

pe3yabTaThl, OPMYIHPOBATH BHIBOBI

1.10

IPOBOJIUTH TPU HEOOXOAMMOCTH CEpPHIO TPSAMBIX H3MEpPEHHIA,
OIpesielisisi CpelHee 3HaueHHe H3MepseMOl BeIMYMHBI ((POKyCHOE
paccTosiHHE CcOOMparoleil JMH3BI), 0OOCHOBBIBaTH BBHIOOP CIOCOOa

U3MEpeHUs (M3MEPUTEIBHOTO IPUOopa)

1.11

MPOBOJUTH HCCIENOBAaHUE 3aBHUCUMOCTEH (DU3MYECKUX BEIHYUH C
HCIIOJIb30BAHUEM IIPSMBIX U3MEPECHHMN: IIJIAHUPOBATh HCCIIENOBAHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (DUKCHpPOBATH pE3yJIbTaThl
MOJyYeHHON 3aBUCHUMOCTH (PU3MUECKMX BEIMYUH B BUJE TAOIHIU

rpaduKoB, JIeTaTh BEIBOJBI 110 PE3yIbTaTaM HCCIIET0BAHUS




1.12

NPOBOJUTH  KOCBEHHBIE  M3MEpEHHs  (U3NYECKUX  BEIUYUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh WU3MEPEHMs, CIEeAys IMPEIIOKEHHOW HWHCTPYKLUH,
BBIYUCIIATh 3HAYCHUE BEIWYMHBI W AHAJIU3UPOBATH IIOJyYEHHBIC

pe3yJIbTaThl C YYETOM 3aJaHHOU MTOTPEITHOCTH U3MEPEHUI

1.13

coOmoAaTh MpaBWiia TEXHUKH Oe30macHOCTH TIpu  pabore ¢

n1abopaTopHBIM 000PYIOBaHUEM

1.14

pa3nuyaTth OCHOBHBIC NPHU3HAKK HM3YYECHHBIX (DH3HUECKUX MOJeNeil:
MaTepHalibHas TOYKa, aOCOIOTHO TBEPIOE TEJIO0, TOUCUHBIH UCTOUYHHUK
CBETa, Jyd, TOHKas JMH3a, IJIaHETapHas MOJEIb aTOMa, HYKJIOHHAs

MOJCIIb aTOMHOTI'O sA1pa

1.15

XapaKTepU30BaTh MPHUHIUIBI JEHCTBHS H3yYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HX OIMUCAHUs, HUCIOJb3Ys
3HaHUST O CBOMCTBaxX (PU3MUECKUX SBJICHUH M HEOOXOJUMBbIE

(bHSI/I‘IeCKI/IC 3aKOHOMCPHOCTHU

1.16

UCIIONB30BATh CXEMBl U CXEMaTUYHBIE PUCYHKH M3YyYECHHBIX
TEXHUYECKUX YCTPOMCTSB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTUYECKUX TPOIIECCOB MPHU PEUICHUU Y4eOHO-IPAKTUYECKHX
3a7a4, ONTUYECKHE CXEMBI JUIS TIOCTPOCHHUSI U300pakeHUI B IIIOCKOM

3epKaJie ¥ COOMPAIOIIeH JINH3Ee

1.17

MPUBOJIUTE TpUMEphl (HAXOAUTh WHGOPMALMIO O MpPUMEpax)
MPAKTUYECKOTO MCIIOIh30BaHMs (DU3MUECKUX 3HAHUHN B TIOBCETHEBHOM
KU3HH Juig  obOecrieueHHuss 0O€30macHOCTH Tpu  OOpalieHuu ¢
npuOOpaMu U TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHUS 3/I0POBBS U

COOJTFOICHUS HOPM 3KOJIOTHYECKOTO TTOBE/ICHHUS B OKPY KaIoIIel cpesie

1.18

OCYIIECTBIIATh MOMCK MHPOPMALUU (PU3HUECKOTO COJIEPKAHHS B CETH
WuTepHer, caMoCTOATENbHO (opMynupysi TOHMCKOBBIM  3ampoc,
HaxOIUTb IYTH  OIPEHCIICHUS  JOCTOBEPHOCTH  ITOJIyYEHHOU
uHpOpPMAllMM HAa OCHOBE HMEIOIIMXCS 3HAHWH M JIOTOJHHUTEIbHBIX

HCTOYHUKOB

1.19

UCTOJb30BaTh MPU BBHIMOJIHEHUH YYEOHBIX 3aJaHWil  Hay4yHO-
MOMYJIAPHYIO JIUTEPATypy (PU3MUYECKOrO COJepkKaHUs, CIPABOYHBIC
Marepuainsl, pecypcsl ceth MHTepHeT; BiIageTb  NpUEMAMU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOdpazoBaHus WH(GOPMALIUU U3 OJIHOM

3HAKOBOM CUCTEMBI B JIPYTYIO




CO3/1aBaTh COOCTBEHHBIC IMHMCHMEHHBIE M YCTHBIC COOOIICHHS Ha
OCHOBe WH(MOpMAIMU €3 HECKOIBKUX WCTOYHHKOB (PUIUYECKOTO

COZIep)KaHuUsl, MyOIMYHO TPEACTABIATH PE3yJIbTaThbl MPOEKTHOW WITN

1.20 HUCCIIEI0BATEILCKOM JIEATEIILHOCTH, npu 3TOM rPaMOTHO
HCIIOJIb30BATh U3Y4YCHHBIN IMOHATUHMHBIN alllapaTr u3y4acMoro pasaena
(GU3UKH W CONMPOBOXKIATh BBICTYIUIEHHE IpE3EHTAUe C yd&Tom
0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB
IPU BBITMOJIHEHUH y4YEOHBIX MPOEKTOB M MCCIEAOBAHUMA (PU3NIECKUX
MPOIIECCOB PACHPEACTATh 00SA3aHHOCTU B TPYIIIIE B COOTBETCTBHM C
121 MOCTaBJICHHBIMU  3aJlayaMH, CJIEAUTh 3a BBIIOJHEHHEM IIJIaHa

NEWCTBHUI M KOPPEKTUPOBATH €0, aJICKBATHO OIICHUBATH COOCTBEHHBII
BKJIAJ B JEATEIIBHOCTh TPYIIbl, BBICTPAMBATh KOMMYHHKAaTHBHOE

B3aMMO/ICHCTBHE, IPOSBIISS TOTOBHOCTD pa3periaTh KOH(IUKTHI




INPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kox
paziena

Kox
3JIeMEHTAa

IIpoBepsieMble 371€MEHTHI COJIEPKAHNS

®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOIIEIO MHPA

1.1

@uszuka — Hayka O Ipupofe. SBiueHUs NPUPOIBI.
@usnueckue  SABICHUSA:  MEXAHUYECKUE,  TEIUIOBBIE,

QJICKTPUYCCKHUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

@dusnyeckue BeMMUYMHBL ~ M3MepeHue  (U3HMUECKUX
BennunH.  Dusnmyeckne  npubopel.  [lorpenrHocTsh

n3MepeHnil. MexxayHapoaHas CUCTEMA €UHULL

1.3

EcrecTBeHHOHAYYHBII METO/A TMO3HAHH: HaOJIOACHUE,
IIOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIABM)KCHUE THIIOTES,
OKCIEPUMEHT TI0 TMPOBEPKE THIOTE3, OOBICHEHHE

HaOJIFOAAEMOr0 SIBJICHUI

1.4

Onucanue Gpu3NUECKUX SIBICHUH ¢ TOMOIIBIO MOIENEi

1.5

[IpakTuyeckue pabOTHI:

H###Par###13Mepenue pacCTOsHU.
#HH#HPar##13mepene 00bEéMa JKUAKOCTH U TBEPIOTO
Tena.

HH##H#ParfH##0OnpenencHre pasMepoB MaJIbIX TEJL.
#i##HPar##H13Mepenie  TeMmreparypel Ipd  IIOMOILU

KUJKOCTHOTO TEPMOMETPA U TaTYMKA TEMIIEPATYPBI

ITEPBOHAYAIJIBHBIE CBEJJEH1 A O CTPOEHMU BEILIECTBA

2.1

###H#Par#H##CTpoeHNe BelecTBa: aTOMbl U MOJIEKYJIBI, UX
pasmepbl.  OmbITBI,  JOKAa3bIBAIOIIME  JHCKPETHOE

CTPOCHUC BCIICCTBA

22

#H#HP ar## ]I BrokeHme YacTHI  BCIICCTBA. Css13b
CKOpPOCTM  JIBIDKEHHsSI  YacTUI[ C  TEMIIepPaTypOl.

BpoyHoBckoe nBmwkenue, mupdysus

2.3

B3anmozeicTBue yacTUll BELECTBA: TPUTSKEHHUE U

OTTAaJIKUBaHHUC




Hi#ParfH##ArperaTHble COCTOSIHUS BEILECTBA: CTPOEHUE

ra3oB, >KMJIKOCTEH M TBEPIBIX (KPUCTAUIMUECKUX) TEI.

2.4 B3anmoCBsI3p MEXIy CBOWCTBAMM BELIECTB B Pa3HBIX
arperaTHeIX COCTOSHHSX U HMX aTOMHO-MOJEKYJISPHBIM
CTpOCHUEM

2.5 Oco0OeHHOCTH arperaTHbIX COCTOSTHHI BOJIBI
[IpakTuyeckue pabOTHI:
###Par#H##0O1IeHKa quaMeTpa aToMa METOJIOM psioB (C
ucrnoib3oBanueM (otorpaduii).

2.6 #HHPar##OnbIThI o  HAONIOACHHIO  TEIUIOBOIO

pacuIMpeHus ra3os.
HH#HPar##H#OnbITEl 0 OOHAPY)KEHUIO JICHCTBUS  CHII

MOJICKYJISIPHOT'O ITPUTSKCHUSA

JIBIDKEHUME U B3AVMOJIEVICTBUE TEJI

11 Mexanunueckoe IBIKECHHE. PaBHOMepHOE u
HEPaBHOMEPHOE ABUKEHHE
HH#HPar###CKopocTb. Cpennsis CKOpPOCTb npu

32 HEPaBHOMEPHOM [BMKEHHMU. Pacu€r myty M BpeMeHu
JBYOKEHUS
SIBnenune uHepuuu. 3akoH uHepuuu. BianmoneiictBue

33 TeJl KaK MPUYMHA U3MEHEHUS CKOPOCTH JBMKEHHUS TEll.
Macca kak Mepa UHEPTHOCTH Tella

34 #i##H#Par#H##InoTHocTs BemecTBa. CBSI3b IJIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B €JMHULIE 00bEMA BEIIECTBA

3.5 Cuna Kak XapakTepUCTHKa B3aUMOJECHCTBUS TEN

16 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
IIOMOIIBIO TUHAMOMETPA

17 HiHPar#H#H#IBnenne TaroteHus u cuna Tsokectd. Cuia
TSDKECTH Ha IpYrux IutaHerax. Bec Tema. Hesecomocts

38 Cuna tpeHus. TpeHHME CKOJBXKEHHMS M TPEHUE IOKOS.
Tpenue B ipupoe U TEXHUKE

39 #H##Par###Crioxkenne CuJ, HAMpPaBICHHBIX MO OJHOM
npssMoi. PaBHozelCcTByOIIas CHI

3.10 [IpakTuyeckue pabOTHI:




OmnpeneneHne CKOPOCTH  PaBHOMEPHOIO  JBM)KEHHUS
(wapyka B JKUOKOCTH, MOJENHM  AJIEKTPUYECKOIO
aBToMOOWIE M Tak janee). OmnpeneneHue cpemHei
CKOPOCTH CKOJBXKEHHUS Opycka WIM IIapukKa II0
HAaKJIOHHOM  IUIOCKOCTH. OrmpeneneHue  MIOTHOCTH
TBEPAOIO Tena. OnbIThl, JIEMOHCTPUPYIOIINE
3aBHCUMOCTB PacTshKeHUs (AedopMariiu) MpyKUHBI OT
MPWIOKEHHONM  cuiibl.  OIBITBI, JIEMOHCTPUPYIOLINE
3aBUCHUMOCTb CHJIbI TPEHUS CKOJIBKEHMS OT Beca Teja U

XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN

@du3nyecKue ABICHUS B IPUPOJIE: IPUMEPBI IBHKEHUS C

3.11 Pa3JIMYHBIMU CKOPOCTSIMH B JKMBOUW U HEXUBOU IIPUPOJE,
NEVCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTpoiicTBa: TMHAMOMETP, OIIIUITHUKA
JIABJIEHUE TBEPJIBIX TEJIL, XXMJIKOCTE 1 TA30B
41 JaBnenune TBEpAOro tema. CrocoObl YMEHBIICHUS H
' YBEJIMUYEHUS 1aBICHUSA
42 JlaBneHue raza. 3aBHCHMOCTb JaBJICHHS T'a3a OT 00bEMa,
' TEMIIEPaTyphbl
43 Ilepenaua naBineHUs TBEPABIMHU TEIAMH, KUJIKOCTSIMHU U
' razamu. 3akoH [lackans. IlneBMaTHUeCKHE MaIIMHBI
3aBUCUMOCTb ~ JABJCHUS KHUJIKOCTH OT  TJIyOMHBIL.
4.4 IManpocraTudeckuii mapagokc. CooOmarmuecs Cocyabl.
I'nppaBnuueckne MexaHU3Mbl
ATtmocdepa 3emin u atMocdepHoe naBieHue. [IpuanHbl
A5 CYIIIECTBOBaHUS BO3AYIIHOW 000mouku 3emin. OIbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JTABJICHUS OT
BBICOTBI HaJl YPOBHEM MOPsI
46 W3mepenne atmochepHoro nasieHus. Ilpubopsr mis
' M3MEPEHHUsI aTMOC(EPHOTO JIaBICHHS
JlecTBHE KUIKOCTU U ra3a Ha IOIPYyKEHHOE B HUX
4.7 Teno. BreiTankupawomas (apxuMmenoBa) cuia.  3aKOH
Apxumena
4.8 IInaBanue ten. Bo3ayxoraBanue




4.9

[IpakTuyeckue pabOTHI:

UccnenoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT
o0béMa TOrpYyXKEHHOH B JKUIKOCTH YacTH Tena.
Ornpenenenre BHITAIKUABAIOIIEH CUJTBI, AEUCTBYIOIIEH Ha
TEn0,  NOrpy:k€HHOe B  XKUAKOCTb.  IIpoBepka
HE3aBUCUMOCTH BBITAIKUBAIOLIECH CHJIbI, JECHCTBYIOLIEH
Ha TeJl0 B JKUAKOCTH, OT Macchl Tena. OTMbITHI,
JEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAIKMBAKOLIEH
CWJIBI, IEHCTBYIOIIEH Ha TEJNO B KHAKOCTH, OT 00BhEMa
MOrpYKEHHOM B KUJKOCTh YAaCTH TE€JA U OT IUIOTHOCTH
YKUJIKOCTH. KonctpyupoBanue  apeomerpa  wiu
KOHCTPYHpPOBaHUE  JIOOKM W  ONpeAclieHHuEe €€

IPy30I0IbEMHOCTH

4.10

@usnuyeckue  SABICHUSA B IPUPOJE: BIIUSIHUE
aTMOC(epHOro JaBJICHHs Ha )KUBOW OPraHU3M, IUIaBaHHE

pbIO

4.11

Texuudeckne yCTpONCTBA: COOOIMIAIOIINECS COCY/IBI,
YCTPOMCTBO BOZAOINPOBOAA, THMIPABIUYECKUU IIpecC,
MaHOMeTp, OapomeTp, BBICOTOMEp, MOPIIHEBOM HAacoC,

apeomerp

PABOTA, MOITHOCTD, OHEPI' 1A

5.1 Mexannueckas pabora
52 Mexanundeckasi MOIIHOCTb
53 [Ipocteie  MeXaHU3MBL:  pbluar, OJOK, HaKJIOHHAs
' IJ10CKOCTh. [IpaBuio paBHOBecHs ppluara
54 [IpuMeHeHne MpaBuiIa paBHOBECHS phlyara K OJIOKy
«3omoroe  mpaBwio»  MexaHukd.  Koaddumument
5.5 MOJIE3HOTO JENCTBHS MEXaHU3MOB. [Ipocteie
MEXaHU3MBI B OBITY M TEXHHKE
5.6 [ToTenuumanpHas SHEPrUU TeNa, MOAHATOr0 Hal 3eMIIEN
5.7 Kunernueckas sneprus
sg IlonHass MexaHuudeckas 3HEpPrusl. 3aKOH HM3MEHEHHS U
' COXpaHEHUsI MEXaHUYECKON SHEPTUn
5.9 [IpakTuyeckue pabOTHI:




#i#Par###Onpenenenne  pabOTBl  CHIIBL  TPEHUS TIPH
PaBHOMEPHOM JBW)KEHUM Tela [0 TOPU30HTAJIbHOU
noBepxHoctu. MccienoBanue yCIOBHM  PaBHOBECHS
peyara. Msmepenne KIIJI HakiIOHHOM IJIOCKOCTH.

N3yueHne 3aKk0Ha COXpaHEHUs] MEXaHUYECKOU SHEPTUU

@usnueckue SABICHUA B IPUPOAC: pbIYard B Tele

5.10
4esioBeKa
TexHuueckue yCTpOWCTBA: pblYar, IOABMXKHBIA U
5.11 HEMOJIBIKHBIN OJIOKM, HAKIIOHHAS IMJIOCKOCTh, MPOCTHIS
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemblie 3JIeMEHTHI COAEPKAHUSA
pasgena 3JIEMEHTAa
TEIJIOBBIE ABJIEHU A
OCHOBHBIE TOJOXEHHUS MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTpPOEHUs BelecTBa. Macca U pa3Mepsl
' MosieKyd.  ONBITBI,  MOATBEP)KAAIOLIUE  OCHOBHBIE
I10JIO’KEHUSI MOJIEKYJIIPHOKMHETHUECKON TEOPUH
Mogenun  TBEPHOro, IJKUAKOTO M ra3oo0pasHOro
6.2 cocTosiHui BemiecTBa. Kpucramimueckue u amopgHbIe
Tena
OOBsicHEHHE CBOWCTB Ia30B, KUAKOCTEH U TBEPABIX TEI
6 6.3 Ha OCHOBE IIOJIOXKEHUH MOJEKYISIPHOKUHETUUECKON
TEOpUH
6.4 CMaunBaHuE U KaUJUISIPHBIE SIBJICHUS
6.5 TennoBoe pacimupeHue u cxxaTue
66 Temneparypa. CBsi3b Temmeparypbl €O CKOPOCTBIO
' TEIJIOBOIO ABM)KEHUSI YaCTHUIL]
67 Buytpennsist sHeprust. CriocoObl H3MEHEHUS! BHYTPEHHEH
' SHEPTUU: TeIUIonepeaaya u COBEpIICHUE pabOThI
6.8 Buabl Temonepenaun: TEMIONPOBOAHOCTb, KOHBEKIIUS,




U3JIy4eHUe

Kommuectso TEIUIOTHI. VYnennHas TEIUIOEMKOCTD

6.9
BEIIECTBA
TermooOMeH U TEmIOBOE paBHOBECHE. Y paBHEHHE
6.10
TEIUIOBOTrO OanaHca
611 [InaBneHue u OTBEpIEBaHNE KPUCTAIUIMUECKUX BEILIECTB.
' VY aenpHas TEII0Ta IUIABICHUS
[Tapoobpa3oBanne u  KoHIeHcanus.  VcmapeHue.
6.12 Kunenune. VYnenpnas  Temora  mapooOpa3oBaHUS.
' 3aBHCHMOCTh TEMIEpPaTypbl KUIIEHUS OT aTMOC(HEPHOTO
JaBJICHUS
6.13 BnaxHocTs Bo3tyxa
6.14 OHeprus ToIIuBa. Y AeIbHAs TEIIOTAa CTOPaHUS
[Mpunanuner  paboTel  TeruoBblx — aBurarenein  KITJI
6.15 TEIUIOBOrO ABMUrarens. TeruioBple ABUraTeNny U 3alluTa
OKpY>Karolleu cpeabl
3aKOH COXpaHEHHUs U NPEBPALEHUS SJHEPTUH B TEIJIOBBIX
6.16
rporeccax
[IpakTuyeckue pabOTHI:
HH#HPar##H#OnbITel M0 OOHApPYXKEHUIO JCUCTBHSA  CHII
MOJIEKYJISIPHOTO IIPUTSYKEHUS.
H#HHPar###ONbITBl 1O BBIPAILMBAHUIO  KPUCTAJIJIOB
IIOBAPEHHOM COJIM WM caxapa.
#H#HPar###OmpiTel 10 HAONIONEHUIO  TEIUIOBOTO
6.17 pacCLIMPEHUS T'a30B, )KUIKOCTEH U TBEPIBIX TEI.

#HH#HPar###Onpenenene QaBleHUsT BO3yxa B OayjioHe
HINPHLIA.

HHHParfH##ONBITHI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh
JaBJICHUs] BO3JyXa OT €ro oOobéMa M HarpeBaHUS WIIU
OXJIQXKJICHUSI.

H###Par###] [poBepka runoTesbl TUHEHHON 3aBUCUMOCTH

JUIMHBI  CTOJIOMKA JKUJIKOCTH B TEPMOMETPUYECCKON




TpyOKe OT TeMIIepaTyphbl.

#H#Par##Habmonenue U3MEHEHHUS BHYTpEHHEN
SHEPTUU TeNa B pe3yibTaTe TeIionepeaadyd U padoThI
BHEIIHUX CUIL

#H#HPar###llccnienoBanue SBICHUS TEIUIOOOMEHA TpHU
CMELIMBAHUM XOJIOAHOWU U rOpsiYet BOJBI.
H#H##Par#H#Onpenenenue KOJIMYECTBa TEILIOTHI,
MOJyYEeHHOTO BOAOH HpH TeriooOMEHe C HarpeThiM
METAJUIMYECKUM LIUINHAPOM.

##HPar###Onpenenenne  yAENbHOM  TEIUIOEMKOCTHU
BEIIIECTBA.

#i#H#Par#H##lccnenoBanue nporecca NCIapeHHUs.
#H##Par#H###OnpenenieHne  OTHOCUTEIIBHOM — BJIQXKHOCTH
BO3/IyXa.

##H#Par#H##0OnpeneneHue yaelbHON TEIUIOTHI TUIABICHUS

JIBJA.

6.18

@dusnueckue SABIEHUS B TPUPOAE: IOBEPXHOCTHOE
HAaTSDKEHHE W KamWULIPHBIE SIBICHUS B TPHPOJIE,
KpHUCTaTBl B Ipupoje, u3inydenue CoiHia, 3aMmep3aHue
BO/I0EMOB, MOPCKHE Opu3bl; 00pa30BaHHE POCHI, TYMaHa,

HWHes, CHera.

6.19

TexHuueckue  yCTPOWCTBA:  KallMJUISPBIL,  [IPUMEpHI
UCIIOJIb30BAHUS KPUCTAJIOB, JKUJIKOCTHBIH TEPMOMETD,
JATYUK TEMIIEPATypbl, TEPMOC, CHUCTEMA OTOIUICHUS
JIOMOB, THI'POMETpPBI, ICUXPOMETp, MapoBas TypOHHA,

ABUTAaTCJ]Ib BHYTPCHHCTO CrOpaHusl.

OJIEKTPUYECKUE N1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpusanus Tei. /[Ba poaa 3IeKTpUUECKUX 3apsI0B
B3aumopelictBue 3apsbkeHHBIX Tel. 3akoH Kynona

7.2 (3aBHCHMOCTb CHUJIBI B3aUMOJAEHCTBUS 3apsKEHHBIX TEN OT
BEJIMYMHBI 3apAI0B U PACCTOSHUS MEKY TEIaMHU)

73 Onexrpuueckoe noyie. Hanpsk€HHOCTh 3IEKTPUYECKOTO

noss. [IpuHIMI Ccyneprno3suuuu 3JIEKTPUYECKUX IOJIEH




(Ha KaYECTBEHHOM YPOBHE)

Hocurenn »snexkTpuueckux 3apsiioB.  JIEMEHTApHBIN

7.4 anekTpudeckuil 3apsan. Crpoenue aroma. I[IpoBogHuku n
TUBIIEKTPUKU
7.5 3aKOH COXPAaHEHHUS NIEKTPUUECKOTO 3apsaaa
76 OnexTpuyeckuii  TOK.  YCIIOBUSL  CYILIECTBOBaHUS
' NIEKTPUYECKOr0 TOKa. VICTOUHNKH ITOCTOSIHHOTO TOKa
JHenicTBust 3JIEKTPUYECKOTO TOKa (TerutoBoe,
7.7 XMUMHUYECKOE, MAarHUTHOE). OJEKTPUYECKUH TOK B
KUAKOCTAX U ra3ax
o, OnexTtpuyeckas uenb. Cuina ToKa. DJIEKTPUYECKOE
' HampspKEHUE
=9 ConpotuneHue IIPOBOJIHUKA. VY nenpHOE
' COIIPOTHBIICHUE BEIIECTBA
7.10 3akoH OMa it yyacTKa Lenu
1 IlocnenoBarenbHOE M MapajuleIbHOE  COEIMHEHHE
' IIPOBOJIHUKOB
PabGota M MOIIHOCTH DJEKTPUYECKOTO TOKA. 3aKOH
7.12
JIxoyisa — Jlenna
13 DJNEeKTpUYECKUe LEeNH U MOTPEOUTENH 3IIEKTPUUECKON
' sHepruu B ObITy. KopoTkoe 3aMbIkaHne
ITocTostHHBIE MarHuThl. B3auMomelcTBHE ITOCTOSHHBIX
7.14
MarHuTOoB
715 MaruutHoe mnosne. MarautHoe mnoje 3eMiIM U €ro
' 3HAUEHUE JUIsl )KU3HU Ha 3emiie
716 OmneIT Opcrena. MarHuTHOE M0JIE€ 3JIEKTPUUECKOTO TOKA.
' IIpuMeHeHNE AIEKTPOMArHUTOB B TEXHUKE
JleicTBHE MAarHUTHOIO IIOJII Ha IIPOBOJHHUK C TOKOM.
717 DNEeKTpOABUIaTENb MOCTOSHHOIO TOKa. Mcnomb3oBaHuE
' JIEKTPOJBUraTEICH B TEXHUYECKUX YCTPOMCTBAX U Ha
TpaHCIIOpTE
7.18 OnbiTel  @apazges.  SIBieHuEe  2JIEKTPOMArHUTHOU




nHaykuuu. IIpasuio Jlenna

DnexTporeHeparop. Cnoco0b1 MIOJTyYEHUS
7.19 JIEKTPUUECKOM  DHEPrHH. DNEKTPOCTaHIIUU Ha

B0O300HOBIISIEMBIX HICTOUHUKAX SHEPIHH

[IpakTuyeckue pabOTHI:

OnbITH O HAOMIOACHUIO HIIEKTPU3ALUHN TET UHAYKIHEH

U IIPU COTIPUKOCHOBEHUU.

HccnenoBanue JOEHCTBUS  DIIEKTPUYECKOrO IO HA

MIPOBOJIHUKY U AUDIICKTPUKH.

COopka u TmpoBepka pabOTHl AIEKTPUYECKOH e

IIOCTOSIHHOT' O TOKa.

W3mepenue u peryImpoBaHue CUIIbI TOKA.

W3mepenue U perympoBaHne HAIPSDKEHUSL.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UAYIIETO YEPE3

PE3UCTOpP, OT COMPOTUBIIEHUS PE3UCTOPA U HANPSHKEHUS

Ha PE3UCTOPE.

OnbIThI, JEMOHCTPHUPYIOIINE 3aBHCHUMOCTh

IEKTPUYECKOTO COMPOTHUBIIEHUSI IMPOBOJHUKA OT €ro
7.20 JUIMHBI, IIJIOMAH IIOIIEPEYHOr0 CEYEHUs U MaTepraa.

IIpoBepka TmpaBuia CIOKEHUS  HANPSDKEHUNM  IIPU
IIOCIIEI0BATEIbHOM  COEIMHEHUU JIByX PE3UCTOPOB.
IIpoBepka mpaBwmiia s CUJIBI TOKA IIPHU HapajIeIbHOM
coeuHeHUH  pe3ucrtopoB.  Ompenenenne  paboThI
NIEKTPUUECKOrO0  TOKA, HAYIIETO 4Yepe3  Pe3UCTOp.
OnpeneneHre  MOIIHOCTU — DJIEKTPUUYECKOIO  TOKa,
BBLIEJISIEMOM HA pe3ucTope. MccienoBanue 3aBUCUMOCTH
CWJIBI TOKa, UIAYLIETO YEpPEe3 JIAMIIOUKY, OT HAIpPsHKEHUS
Ha Hell. Onpenenenue KIIJ[ narpesarensd. MccnenoBanue
MarHUTHOTO B3aMMOJEHCTBUS IOCTOSIHHBIX MAarHUTOB.
N3y4yeHre MarHuTHOTO OJIsL TIOCTOSIHHBIX MarHUTOB NpU
ux oOwveauHeHMM U pazgeneHun. MccnenoBanue
JEUCTBUS AIIEKTPUUECKOIO TOKA HA MAaTrHUTHYIO CTPEIIKY.

OnbITel,  JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  CHJIBI




B3aUMOJICHCTBUS KaTYIIKU C TOKOM MU MAarHuTa OT CHUJIBI
TOKAa W HalpaBJICHWs TOKa B Karymke. M3ydenue

HCﬁCTBHH MAaroiuMuTHOIrO IoOJid Ha MHNPOBOAHUK C TOKOM.

Koncrpyuposanue u U3y4eHue paboThI
JIEKTPOABUIATEIIS. N3mepenue KIIJ
JIEKTPOBUTaTENILHON YCTaHOBKH. OnbITbI 1o

HUCCICIOBAHUIO ABJICHUA BHCKTpOMaFHHTHOﬁ HWHAYKIUU:
HUCCICIOBAHUC W3MEHECHHMI 3HAYCHUS U HaITPpaBJICHUA

HHAYKIIUMOHHOI'O TOKa

7.21

®usnyeckue SBJIECHUS B NPUPOJE: DIICKTPUUECKUE
SBIICHUsI B  atMocdepe,  IIEKTPUUECTBO  IKUBBIX
OpPraHW3MOB, MAarHUTHOE TOJIE 3eMJIH, Jpei] MOIIOCOB,
POJIb MAarHUTHOTO TIOJISL AJIsl )KM3HU Ha 3eMJie, MOJIIPHOE

CHUAHHUC

7.22

TexHuueckre yCTpOMCTBA: JJIEKTPOCKOI, aMIIEPMETP,
BOJIBTMETP, PEOCTaT, CYETUUK DIEKTPUYECKON SHEPIUH,
AJIEKTPOOCBETUTENbHbIE ~ MPHUOOPHI,  HarpeBaTelbHbIC
AIIEKTPOIIPUOOPEI (mpumepsl), IEKTPUYECKUE
MIPEAOXPAHUTENN, DJIEKTPOMATHUT, JJIEKTPOJBUIraTEIIb

MMOCTOAHHOI'O TOKA, TCHEPATOP MOCTOSIHHOI'O TOKA

9 KITIACC
Koz
Kon snemenTa [TpoBepsieMbie AIEMEHTHI COCPIKAHUS
paszzena
MEXAHUWYECKUE ABJIEHUA
{ Mexannueckoe  ABKeHME. MarepuainbHas — TOYKa.
5 Cucrema orcuéra
g 8.2 OTHOCHUTENBHOCTh MEXaHUUECKOTO IBUKEHUS
8.3 PaBHOMEpHOE IPSAMOIIMHENHOE ABUKEHHE
#i#Par#H##HepaBHOMEpHOE NPSIMOIMHENHOE ABUKEHHE.
8.4 CpenHsis W MIHOBEHHas  CKOpPOCTb Tena  IIpH

HCPAaBHOMCPHOM JIBUIKCHUHN




Yckopenue. PaBHOYyCKOpEHHOE IIPSIMOJIMHENHOE

8.5
JBIDKEHUE
8.6 #HH#HPar###CBobogHoe nagenue. OnbITh ["amuies
#Hi#HPar#H##PaBHOMEpHOE NBWKEHUE I10 OKPY’KHOCTH.
8.7 Ilepuon m yacrora obOpamenus. JluHeiiHas u yriioBas
ckopocTH. LleHTpocTpeMuTensHOe yCKOpEeHHe
8.8 IlepBr1ii 3akoH HproTOHA
8.9 Bropoii 3akoH HeroToHa
8.10 Tpernii 3akoH Hprorona
8.11 HH#H#ParfH##] [puHIUT CyTIEpIIO3ULIMH CUIT
8.12 Cuna ynpyrocrtu. 3akoH ['yka
. #HH#Parf##Cuila  TpeHMs: CHJIAa TPEHUS CKOJIBXKECHMS,
513 CHJIa TPEHUS TIOKOSI, IPYTUE BUJIBI TPEHUS
%14 ##HPar###Cila  TSDKECTM M 3aKOH  BCEMHMPHOIO
' TATOTEHHSL. Y CKOPEHUE CBOOOIHOTO MaICHUS
815 IBwxenune  muna"Her  Bokpyr  Comnuma.  IlepBas
' KOCMHYECKasi CKOpocTh. HeBeCOMOCTb U meperpys3Ku
916 PaBHOBecue MaTepuanbHON TOYKU. AOCOIIOTHO TBEPIOE
' TeJo
g1 #i##Par###PaBHoBecHe TBEPAOro Tena C 3aKPEIUIEHHON
1 0Cb10 BpauieHuss. MomeHt cunsl. LleHTp TsbkecTn
8.18 Nmnynbc Tena. MIsmeHeHune uMmiyibsca. MMiynbce cuisl
8.19 3aKOH COXpaHEHUs UMITyJIbCca
8.20 Hi#H#Par#H##PeakTUBHOE IBU)KEHUE
8.21 Mexanndeckasi paboTa U MOIITHOCTb
8 PaGora cun TsKecTH, ynpyroctd, TpeHus. CBs3b
' SHEPTUU U padoThI
893 [loreHumaneHast 3HEPrust  Tena, MOAHATOrO  Haj
' MMOBEPXHOCTHIO 3eMIIN
8.24 [ToTreHumanpHas SHEPrus CKaTOU IIPYKUHBI
g5 ##HPar####Kunetnueckas ~ sHeprus.  Teopema o
- KUHETHUYECKON DHEPTUU
8.26 HH#H#Par#H##3aKoH COXpaHEHUsI MEXaHUYECKOW PHEPTUU




8.27

[IpakTuyeckue pabOTHI:

Omnpenenenre CpeaHe CKOPOCTH CKONBXKEHHS Opycka
WIM JBWKEHHUS IIAapUKa MO0 HAKJIOHHOW IUIOCKOCTH.
OmnpeneneHne yCKOpEHUs: Tella IpU PaBHOYCKOPEHHOM
JIBUKEHHUH 110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BpPEMEHH IPH
PaBHOYCKOPEHHOM JIBW)KEHUHU 0€3 HaYalbHOW CKOPOCTH.
[IpoBepka THIOTE3BI: €CIAM TPU PABHOYCKOPEHHOM
JBIKEHUM O€3 HaudalbHOM CKOPOCTH IMYTH OTHOCSTCS
Kak psAa HEYETHBIX 4YHCEd, TO COOTBETCTBYIOLIHE
MIPOMEKYTKH BPEMEHH OJTMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKCHUS
OT CWIbl HOpPMaJbHOro aaBieHus. OnpeneneHue
koo uumenta TpeHus ckodbkeHHs. OrmnpeneneHue
KECTKOCTH TpyxHUHBL. OrmpeneneHne padOThl  CHIIBI
TPeHUST TIpU PABHOMEPHOM [BW)KEHHH TeJa IO
TOPU3OHTAIBHOW ToOBepxHOCTU. OmnpezneneHue padOThI
CHJIBI  YOPYrocTH  TNpU  MHOIbEME  Ipyza ¢
UCTOJB30BAHUEM  HEMOABMKHOTO U IMOJBMXKHOTO

OJIOKOB

8.28

duznueckue SIBICHUS B npupoac: NpujiBbl U OTJIMBEI,
JABMOKCHUC IIJIaHCT ConneyHon CUCTCMBbI, PCAKTUBHOC

ABHUIKCHUC JKUBBIX OPraHU3MOB

8.29

TexHuyeckne  yCTpOMCTBA:  CIMIOMETP,  AATUUKHU

II0JIO’KEHHUSI, PACCTOSIHUS U YCKOPEHMSI, PAKETHI

MEXAHUYEC

KHME KOJIEBAHUMA U BOJIHBI

9.1

KonebarensHoe npukeHune. OCHOBHbIE XapaKTEPHUCTUKU

KOJICOAHUH: TIEPHOJ, YaCTOTa, aMILTUTY1a

9.2

Marematnueckuit u IIPYKUHHBIN MAasITHUKH.

[IpeBpaieHue SHEPrUM MpU KoJIedaTeTbHOM JBIKEHUN

93

3aryxatomue KosiebaHus. BbIHYyXIeHHBIE KojeOaHus.

Pe3onanc

9.4

Mexaunueckue BoJHBI. CBOMCTBA MEXAHUUYECKUX BOJIH.
[IponosibHBIE M TIONIEpEYHBbIE BOJIHBI. J[JIMHA BOJHBI U

CKOPOCTb €€ pacnpocTpaHeHusl. MexaHu4ecKue BOTHbBI B




TBEPJIOM Telle, CEHCMUYECKUE BOJIHbI

9.5 3ByK. ['poMKOCTB 1 BbIcOTa 3ByKa. OTpakeHHE 3ByKa

9.6 Wudpa3Byk U ynbTpazByK
[IpakTuyeckue pabOTHI:
Omnpenenenue 4acToThl W INepuoja  KojeOaHui
MaTeMaTH4YEeCKOT0 MasTHHKA.
OmnpeneneHue 4acToThl W INepuoja  KojeOaHui
NPY>KMHHOTO MasiTHUKA

9.7 HccnenoBanne 3aBUCUMOCTH TiepHofa  KoJjeOaHUi

' MOJBEIIEHHOT0 K HHUTH Tpy3a OT JJIUHBI HUTH.
HccnenoBanue 3aBUCMMOCTH  Tepuoja  KoJjeOaHHi
NPY>)KMHHOTO MasiTHUKa OT Macchl rpys3a. IIpoBepka
HE3aBUCUMOCTH nepuona KosieOaHui rpysa,
MOJIBEIIEHHOT0 K HUTH, OT MAacChl Ipy3a M KECTKOCTH
npy>XuHbl. I3MepeHne ycKopeHus CBOOOIHOTO MaIeHHS
@dusnueckue sIBICHUS B MPHUPOJIE: BOCHPUATHE 3BYKOB

9.8 KUBOTHBIMH, 3EMJIETPSICEHUE, CEUCMHUYECKHE BOJIHBI,
I[yHaMH, 3X0

9.9 TexHuueckue yCTpOMCTBA: DIXOJOT, MCIIOIb30BAHUE

yIBTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE I1IOJIE 1 DJIEKTPOMAI'HUTHBIE BOJIHbI

DNEeKTPOMAarHuTHOE MoJie. DIEKTPOMArHUTHbIE BOJIHBIL.

101 CBoiicTBa 3JEKTPOMArHUTHBIX BOJH

10.2 [IIxana 31eKTPOMarHUTHBIX BOJIH

103 OnexTpoMarHuTHas npupoja cBera. CKOpPOCTh CBeETa.

' BonHoBEIE CBOlICTBA CBETA

[IpakTuyeckue pabOTHI:

10.4 N3ydyeHne CBOWMCTB  JJEKTPOMArHUTHBIX  BOJH  C
MOMOIIIbIO MOOMIIBHOTO TenedoHa
@dusnuyeckue SBICHUS B TPUPOJE: OHOIOTHYECKOE

10.5 nelicTBre BUJIMMOTO, yIBTPapHOIETOBOIO u
PEHTIE€HOBCKOI'O U3JIy4YeHUN

10.6 TexHuueckue YCTPOMCTBA: HCIOJIb30BAHUE

OJICKTPOMAIrHUTHBIX BOJIH JJIA COTOBOI CBsI3U




11

CBETOBbBIE ABJIEHUA

11.1 JlyueBas monenb cBera. ICTOYHMKM CBETA
11.2 [IpssMOnMHENHOE pacIpOCTPaHEHUE CBETa
13 Otpaxenue ceta. [Inockoe 3epkano. 3aKOH OTpaKEHUs
' CBeTa
114 IIpenomnenue cBera. 3aKOH MPEIOMIIEHHSI CBETA.
' ITosHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JInnza. Xop jrydeit B 1uH3e
116 Onrtuyeckas cucrema QoToanmnapaTa, MHUKPOCKONA H
' TejecKona
117 I'maz xak omnruueckas cucreMma. bimsopykocTs U
' JAJIbHO30PKOCTh
118 Paznoxenne 6enoro ceera B crekrp. OnbiTel HeloTOHA.
' CrnoxeHnue crieKTpanbHbIX 1IBETOB. /lucnepcus ceera
[IpakTuyeckue pabOTHI:
#i#Par###ccnenoBanue 3aBHCHMOCTHU yria
OTpa)KEHMsI CBETOBOTO JIy4da OT yTJja MaJeHUs.
#H#HPar##HlI3yueHne  XapaKTEPUCTHK  M300pakeHHs
IIpeIMeTa B IUIOCKOM 3€pKalle.
#i#H#Par##HccnenoBanue 3aBHCHMOCTHU yria
IIPEJIOMIIEHUS] CBETOBOIO Jy4da OT yrja IMaJeHUs Ha
119 I'PaHULIE «BO3/1yX — CTEKIION.
' #i#Partt# lonyuenne  u300paKeHU € MOMOIIBIO
COOMpAIOIIEH JTMH3BIL
#i#Par##H#Onpeneneane  (POKYCHOTO  pacCTOSHUSL |
OINITUYECKOM CHIIBI COOMPAIOIIEH JTUH3BI.
#H#HPar#H##ONbBITEl O pa3NoKEeHUI0 Oeloro cBeTa B
CIIEKTP.
HH#H#Par#H##ONBITHl 10 BOCHPHUATHIO I[BETA IPEIMETOB
IpU UX HAOJIIOJICHUN Yepe3 LIBETOBBIC (PHIIBTPHI
duznueckue sABICHUS B npupoae: 3atMeHus CoiHua u
11.10 JlyHbl, 11BeTa TeN, ONTHYECKHE SIBICHHS B atMocdepe
(uBet HeOa, pedpaxiys, pagyra, MUPax)
11.11 TexHnueckue YCTpOICTBa: OUKH, IIEPUCKOII,




¢doroanmapar, ONTUIECKHE CBETOBO/IBI

12

KBAHTOBGIE ABJIEHUA
1 OmnbiTel Peszepdopna u miaHerapHas MoOJENb aToMa.
' Mopens atoma bopa
122 Hcnyckanue M NOTJOLIEHHE CBETa aTOMOM. KBaHTHI.
' JInHenyaTeIe CIIEKTPEI
12.3 PagnoaktuBHOCTH. Anb(a, OeTa- 1 TaMMa-U3ITydeHUs
oy Crpoenne aromHoro sapa. HykionHas Moxenb
' aTOMHOTrO sapa. M3oTonsl
125 PannoaktuBHble mpeBpamenus. Ilepuon momypacmana
' aTOMHBIX Si7IEp
12,6 SnepHsle peakunu. 3aKOHBI COXPAHEHUS 3apsI0BOIO U
' MacCOBOI'0 YUCEII
12.7 OHeprus cBsA3M aTOMHBIX AJiep. CBsI3b MacChl U 3HEPTHU
128 Peaknuu cunresa u nenenus saep. Victounuku sHepruu
' CounHua u 3B€311
12.9 Snepnas  sHepreruka. JlecTBHE — paguMOaKTHUBHBIX
' U3JIy4YEHUI Ha KUBbIE OPraHU3MBI
[IpakTuyeckue pabOTHI:
HabOmrofieHre CIUIOMIHBIX W JTUHEWYATBIX CIIEKTPOB
U3JIy4EHUS.
12.10
HccenenoBanue TPEKOB: U3MEPEHUE YHEPIUU YaCTHUIIBI
10 TOPMO3HOMY IyTH (110 poTOrpadusm).
W3mepeHune paanoakTUBHOTO (poHa
@usnueckue SBICHUSA B IPUPOAE: E€CTECTBCHHBIN
pasroaKTUBHBII ¢om, KOCMHMYECKHUE JIy4H,
12.11 PaIMOAKTUBHOE MW3JIyYEHUE IPUPOJHBIX MHUHEPAJIOB,
JNEUCTBUE PAaJUOAKTUBHBIX H3JIy4YCHUH Ha OpraHu3M
YeJI0BEKa
1212 TexHuueckue YCTpOMCTBa: CIIEKTPOCKOIIL,

VHMBHUyaJIbHBIN JO3UMETP, Kamepa Buiibcona




MPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI OCHOBHOI'O OBIIET'O OFPA3OBAHUS

Kon
MPoOBEPSIEMOr0
TpeOOBaAHUA

IIpoBepsiemble TPeOOBaHUS K NMPEAMETHBIM pe3yibTaTam
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa30BaTe/bHOM
NPOrpaMMbl OCHOBHOT'0 00111ero o0pa3zoBanust Ha ocHoBe PT'OC

[lonumanme pomu  ¢GU3MKK B HAyyHOW  KapTUHE  MUDPA;
c(OPMHPOBAHHOCTH OA30BBIX MPEJICTABICHUH O 3aKOHOMEPHOH CBSI3U
U T03HAaBAEMOCTH SIBJICHUI NPUPOIBI, O pOJU SKCIEPUMEHTA B
¢usuke, o cucremooOpasyiomed ponu (GU3MKM B pa3BUTUHU
€CTeCTBEHHBIX HAyK, TEXHUKH M TEXHOJIOTUH, 00 SBOJIOLUHU
¢u3nUecKuX 3HAHUW W UX POJM B IIEJIOCTHOH €CTECTBEHHOHAYYHOMH
KapTUHE MHUpPa, O BKJIAAC POCCUHCKUX U 3apyOSKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOIECCOB OKPYKAIOIIETO

MHpA, PA3BUTHE TEXHUKU U TEXHOJIOTUI

3HaHUsA O BHUAAX MaTepuH (BEIIECTBO U TOJIE), O ABMKEHUU Kak
croco0e CyIIecTBOBaHUS MaTepUH, 00 aTOMHO-MOJICKYJISIPHOM TEOpUH
CTPOEHHUSI BELIECTBA, O (PU3MYECKON CYIIHOCTH SBJICHUH HPUPOIBI
(MEXaHMYECKHUX, TEIUIOBBIX, JJEKTPOMAarHUTHBIX M KBaHTOBBIX);
YMEHHE pa3anuydaTrh SBJIEHUS M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OINBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUUECKOE SBICHUE;
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3MUECKUX SIBICHUH
B OKpPYKAaloLIEM MHpE, BBIIENSS MX CYLIECTBEHHBIE CBOWMCTBA

(mpu3HaKm)

BJIa,Z[eHI/IC OCHOBaMH IIOHSITHUIHOT'O amnmapata WU CHUMBOJHMYCCKOI'O
SA3bIKa (bHBHKH U HCIOJIb30BAHUC UX JIsI PCIICHHUA y‘ICGHBIX 3a4a4,
YMCHHUC XapaKTCPHU30BATb CBOMCTBA TCII, (I)I/IBI/I‘ICCKI/IC SABJICHUA U

MMPOLECChI, UCIIOJIb3YA (byH,Z[aMeHTaJIBHBIC 1 SMITUPUYCCKUC 3aKOHBI

YMeHune onuchBaTh HU3YYCHHBIC CBOMCTBA TEII U (I)I/ISI/I‘ICCKI/IC SAIBJICHUA,

UCTOJNB3YS (U3HUECKUE BETNIUHBI

Brnanenne ocHOBaMHM METOJOB HAy4YHOTO TIIO3HAHHUS C Y4ETOM
coOmoZieHns mpaBuil 0€30MacHOro Tpyna: HaOmoJeHne (GU3NIECKUX
SIBJICHUI:

YMEHHE CaMOCTOSITEJIBbHO COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY




U3 JTaHHOTO Habopa 00OpYJOBaHUS MO MHCTPYKLHH, OMHCHIBATH XO[
OTIBITA U 3aIHCHIBATH €r0 PE3yIbTaThl, (POPMYIHUPOBATH BEIBOIBI;
MIPOBEICHHUE MPSAMBIX U KOCBEHHBIX H3MEPEHUH (PU3NYECKUX BETUUNH:
YMEHHE IUIAHHPOBaTb HM3MEPEHHs, CaMOCTOSTEIbHO  COOHMpaTh
JKCIIEPUMEHTAJIBHYI0  YCTAHOBKY II0 HMHCTPYKLHH, BBIYHUCIATH
3HAQYCHHUE BEJIMYMHBI M AHAIM3UPOBATH IIOJIYYEHHBIC PE3YJIbTaThl C
y4E€TOM 3aJaHHOU ITOIPEIIHOCTH PE3YyJIbTaTOB U3MEPEHUN;
IIPOBEJICHUE  HECIIOKHBIX  OKCIIEPUMEHTAIBHBIX  MCCIICOBaHUI;
CaMOCTOSITEIIFHO ~ COOMpaTh  AKCIEPHUMEHTAJBbHYIO  YCTaHOBKY U
IIPOBOJUTH  HUCCIENOBAaHME [0  HMHCTPYKLUUM,  IIPEICTaBIIATH
MOJTyYCHHbIE 3aBUCUMOCTH (PU3MYECKHX BEIUYMH B BHJE TAOIHI] U
rpaMKOB, YUUTHIBATh MMOTPELIHOCTH, JIIATh BBIBOJIBI IO PE3yJIbTaTaM

HUCCICA0BaHUA

[TonuManue  xapakTepHBIX  CBOMCTB  (u3MuyeckuX  Mojenei
(MarepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEJIO, MOJIEIIU CTPOCHUS
ra3oB, JKMAKOCTEM W TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMma,
HYKJIOHHAsi MOJIEJIb aTOMHOIO $Jpa) U YMEHHME NPUMEHATHh UX Ul

00BbsICHEHUS (PU3MUECKHUX MPOLIECCOB

YMeHue oOBSCHATH (PU3UYECKUE MPOIECChl M CBOMCTBAa TEl, B TOM
yuciae M B KOHTEKCTE CHUTYallMil MPaKTHKO-OPHUEHTHPOBAHHOI'O
XapakTepa, B YaCTHOCTH, BBISIBJIATH IPUUMHHO-CIIEJICTBEHHBIE CBSI3U U
CTPOUTH OOBSCHEHHE C OTOPOM Ha M3yUEHHBIE CBOMCTBA (DH3HMUECKUX

SIBIICHUH, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENN

YMmeHue pemaTth pacu€THble 3amaud (Ha 0aze 2 — 3 ypaBHEHHI),
UCTONB3ys 3aKOHBI U (OPMyYIBI, CBS3bIBAIOIIUE (PU3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMChIBaTh KpPATKOE YCJIOBHME 3a/ayM,
BBISIBJIATH HEJOCTAIOLIUE JaHHBIC, BHIOMpATh 3aKOHBI M (HOPMYJIHI,
HeoOXouMBbIe Ui €€ pelIeHUs, UCTIOIb30BaTh CIPABOYHBIC TaHHBIC,
IIPOBOJUTH pacuy€Thl M OLEHHUBATh PEATUCTHUYHOCTH IOJYYEHHOTO
3Ha4YeHUsl (PU3NYECKOI BENMUMHBI;, YMEHHUE OIPENENIATh Pa3MEPHOCTh

(bU3M4ECKOil BETMUMHBI, TOJyYE€HHOH MPHU PELICHNUH 3a/1a4l

YMeHHe XapakTepu3OoBaTh IIPUHLHUINGI  ACUCTBUS TEXHUYECKUX
YCTPOWCTB, B TOM 4HCJIE OBITOBBIX MPUOOPOB, M IMPOMBIIUICHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONHUCAHMIO, UCIIOJIb3Ys 3HAHUSA O

CBOWCTBaX (PM3UYECKUX SBJICHUH U HEoOXoIuMBbIe (PU3NIECKUE




3aKOHOMEPHOCTH

10

YMeHHe HWCHoJb30BaTh 3HAaHUS O (U3MYECKHX SBJICHUAX B
MOBCEJHEBHOM KHM3HM s obOecrieueHHst OE30MacHOCTH  TpHU
oOpameHun ¢ OBITOBBIMH ~ mpuOOpaMHM M TEXHHUYECKUMHU
YCTPOWCTBAMH, COXpPAHEHHUS 3/I0pOBbS U  COOJIOACHUS HOPM
HKOJIOTMYECKOT0 TMOBEIEHHUs] B OKpY’XKAaIOIIeW cpene; MOHUMAaHHE
HEOOXOIMMOCTH TPUMEHEHHs JTOCTMKEHUH (U3MKH U TEXHOJIOTUH

U pallMOHAJIBHOT'O TPUPOJ0II0JIb30BAHUA

11

OnbIT moMCKa, NpeoOpa3oBaHMsl M MPEACTABICHUS WHPOPMALUU
¢u3nYecKoro coaepKaHus C HUCIHOJb30BAaHHEM HH()OPMAIIOHHO-
KOMMYHMKATUBHBIX TEXHOJIOTMH; YMEHHUE OLICHUBATh JOCTOBEPHOCTH
MOJIy4eHHON WHGOpMAIMd HAa OCHOBE WMEIONIUXCS 3HaHUU U
JOIOJIHUTEIBHBIX ~ MCTOYHUKOB,  YMEHHME  MCIOIb30BaThb  IIPU
BBIMOJTHEHUH Y4YeOHBIX 33JaHUN HAYYHO-TIOMYJIAPHYIO JUTEpaTypy
(GU3NYECKOro CoNepkKaHUs, CIPAaBOYHBIE MaTEpHUaNbl, PECYpChl CETH
WutepHer; BnaneHue 0a30BBIMH  HaBBIKAMHU — IpeoOpa3oBaHUS
uHbOpMalMM M3 OJHOW 3HAKOBOH CHCTEMBI B JAPYIYyI0; YMEHHE
co3llaBaTh COOCTBEHHbIE IMCHMEHHbIE W YCTHBIE COOOIIEHHUS Ha

OCHOBC HH(bOpMaHHH U3 HCCKOJIBKUX HMCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS
1 MEXAHUWYECKUE ABJIEHUA
{1 Mexanudeckoe  IBKeHHe. MarepuanpHas Touka. Cucrema  OTCuéra.
OTHOCHUTENBHOCTD JBHKEHUS
PaBHOMepHOE 1 HEpaBHOMEpHOE JIBUXkeHUE. CpeHss ckopocTs. PopMyiia amns
1.2 BBIUMCIICHUS CpeiHeil cKopocTH: Vv = S/t
PaBHOMEpHOE NpPSIMONMHENHOE NBH)KEHUE. 3aBUCUMOCTb KOOPJIMHATBHI TEla OT
BPEMEHMU B Cllydyae PaBHOMEPHOI'O MPSIMOJIMHENHOTO ABM)KEHHUSL:
13 xX(f)=x,+v.t
I'paduky 3aBUCUMOCTH OT BpPEMEHH JUIS TPOSKIUU CKOPOCTH, MPOCKIHH
IIEpEMEIEHUs, IIyTH, KOOPAMHATHl IpPU PABHOMEPHOM MPSMOJIMHEHHOM
JBYOKEHUU
3aBUCUMOCTb KOOPJAMHATBl Tejla OT BPEMEHM B CIy4yae pPaBHOYCKOPEHHOIO
MPSIMOJIMHENHOTO IBUKECHUS:
- A “:
Iil(l) =Vo, *I+ax* 5
@opMmynbl 11 OPOEKLUUU IEpPEMELIEHUS, MPOEKIUU CKOPOCTH M NPOEKIUHU
YCKOPEHUS ITPU paBHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKEHUU:
p— r_
14 .s‘(rl)—uo\‘-r—a‘-f.
v (N =v, +a,-t,
a, (f)=canst,
vy, = v, =2a.s,
I'paduky 3aBUCUMOCTH OT BpPEMEHHM MJISI HPOCKIMH YCKOPEHHUS, MPOCKIHH
CKOPOCTH, NPOEKLUU IEPEMEIIEHUs, KOOpAUHATHI IPH PaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JIBUKEHUH
CBoboaHoe mageHue. @opMymbl, ONMUCHIBAIONINE CBOOOIHOE MAJCHHUE Tea IO
1.5 BEPTUKAIM (ABM)KEHUE Tejla BHM3 WM BBEPX OTHOCUTEIBHO IOBEPXHOCTH

3emnn). ['paduku 3aBUCUMOCTH OT BpEeMEHH Uil TNPOCKIHMU YCKOPEHHS,




INPOEKIMH CKOPOCTH M KOOPAWHATHI IPH CBOOOJHOM TAaJCHMM Tela [0

BEPTUKAIN

CKOpOCTh PaBHOMEPHOIO [BMKCHHS Tela MO OKpY)KHOCTH. HampaBneHue
CKOPOCTH.

dopmyna a1 BBIUMCIICHUS CKOPOCTH Yepe3 pajnyc OKPYKHOCTH M TICPUOT
oOpaleHus:

ImR

=

LenrpoctpemurensHoe yckopeHue. HampaBneHwe LEHTPOCTPEMHUTEILHOTO

1.6 yckopeHus. PopMyria 11 BBIYUCICHUS YCKOPEHUS:
’ |
v
= R
dopmya, cBSI3bIBAIOIIAS IEPUOJT  YACTOTY OOpaIIeHUs:
1
V= —
T
Macca. IInotHocTs BemectBa. @opmyiia I BBIYUCICHUS IUIOTHOCTH:
,_m
1.7 F=y
1.8 Cuna — BexTopHas (puznyeckas BennuuHa. CloxeHue cui
1.9 SBnenue unepuuu. Ilepssiii 3axoH HeroToHa
Bropoii 3akoH Herorona:
Fem-a
1.10
ConanpaBieHHOCTb BEKTOPA YCKOPEHMSI TEMNA U BEKTOpA CUJIbL, IEHCTBYIOIIEH Ha
TENo
B3aumopeiicteue ten. Tperuii 3akoH HproroHa:
1.11 Fl—olz_Fl—’Z
12 TpeHue nokost 1 TpeHue ckoyibkeHus. opmyna 11 BEIYUCIECHHUS] MOJTYJISL CHIIBI

TPCHUSA CKOJILXKCHUA:




F_=u-N

1.13

Hedopmarus tema. Yopyrue u Heynpyrue aedopmarnuu. 3aKOH yIpyrou

nedopmaruu (3akoH I'yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTCHHUE. 3aKOH BCCMUPHOT'O TATOTCHUSA:

my -M4
F=G- 1—1*
R*
Cuna TsokecTH. Y CKOpEHHE CBOOOIHOTO MaJCHHUSL.
dopmyita ISt BBIYUCIICHUS CHITBI TSHKECTH BOJIM3H OBepXHOCTH 3emun: F = mg.
Jemxenue mwianet Bokpyr Cosnna. [lepsas KocMUYecKas CKOPOCT.

HesecoMocTs 1 neperpysku

1.15

Nmmynbe Tena — BekTopHast pusnyueckas BeJIMInHA.
D=muU

Nmnynsc cucremsl ten. M3menenne uMirynbca. MIMmysc cuiiel

1.16

3aKkoH COXpaHCHUA UMITYJIbCa I 3aMKHyTOﬁ CHUCTCMBI TCII:
D=mU, +m,U, =const

PeakTuBHOE NBUXKEHNE

1.17

Mexannueckas padora. @opmyna i BBIYUCICHHUS PAaOOThI CUJIIBL:

A=Fscosa

MexaHnyeckass MOIIHOCTD:

1.18

Kunernueckas u NMOTCHIHMAJIbHAA SHCPIUs. (DopMyJIa JJI1 BBIYMCIICHUA

KUHETHUYECKON DHEPIUU:

nmu”
E;’. 5 >}

Teopema o kuHeTndeckou 3Hepruu. Gopmyiia Uit BBIYUCICHUS OTEHIUAIBHON




OHCPTUHU TCJia, IOJHATOTO

Hag 3eMIéit:

E_=mgh

1.19

MexaHnueckas SHEprus:

E=E,+E,

3aKOH COXPAaHEHHUs MEXaHWYEeCKOU sHepruu. @opmyra JUisi 3aKOHA COXPaHEHUs

MEXaHUYECKOM JHEPIUU B OTCYTCTBUE CUJI TpeHUs: £ = const.

IIpeBpanieHue MEXaHUYECKON SHEPTUHU ITPU HAJIMYUU CUIIBI TPEHUS.

1.20

[TpocTeie MeXxaHU3MBI. «30JI0TOE MPABUIIO» MEXaHUKH.
Peruar. Moment cwiisl: M - FI.

YcnoBue paBHOBECHS phlyara:
M+M,+..=0
[MonBwxHEIH 1 HemoABMXHBIN O710kH. KIIJ] mpocThIx MeXxaHU3MOB,

]] = ‘.LJD.'IESHM

‘4‘.?]]3'-1'3&32

1.21

JlaBnenue TBEPAOrO Tena.
@opMya 1y BBIYUCICHUS JaBIECHUS TBEPAOTO Tela:

e
p - .Sl

JlaBienue ra3za. ATMochepHOe TaBleHUE.

FI/I,Z[pOCTaTI/I‘IeCKOG AABJICHUC BHYTPH ) KUIAKOCTHU.

@opMyia Ui BBIYUCIICHUS JAaBICHUS BHYTPU KUIKOCTH:

p=pgh+p_,

1.22

3axoH Ilackans. ['mapaBianueckuii mpecc

1.23

3akoH Apxumena. Popmyna Uil ONpPENENCHHsS] BBITAIKUBAIOLIEH

JNEUCTBYIOIIEH Ha TEJI0, NOTPYKEHHOE B JKUJIKOCTD UJIHU Ias3:

- 7
Fpx. =pEF

VYcnoBue miuaBanus tena. IlmaBanme CYZAOB U BO3AYXOIIJIaBaHUEC

CHIJIBI,




1.24

Mexanuyeckue KosiebaHus. AMIUIMTY/Aa, TEPHOA W YacToTa KojeOaHuil.

dopmya, CBA3BIBAIOIIAS YACTOTY U IEPUO KOJICOaHUI:

1.25

MareMaTtuueckuii M IPYKUHHBIA MasTHUKU. [IpeBpaiieHue sHeprum npu

KOJIE0ATEIBHOM JIBMKCHUMN

1.26

3aryxatommue Konebanus. BoiHyxieHHbIe Konebanus. Pesonanc

1.27

Mexannueckue BOJIHBL. [IpofosibHBIE M MONEpPEYHbIE BOJIHBL. J[IMHA BOJHBI U

CKOpPOCTDH pacCiipoCTpaHCHUSA BOJIHBI:

} =IJ’T

1.28

3ByK. I'poMKOCTh M BbICOTa 3ByKa. OTpa)k€HHE 3BYKOBOW BOJIHBI Ha T'PAHULE

nByX cpen. MH(dpa3ByK U yIbTpa3ByK

1.29

Ilpakmuueckue pabomvi

N3mepeHne cpenHell MIIOTHOCTH BEIIECTBA; APXUMEIOBOW CHIIBL; KECTKOCTH
NPYXUHBL, KO3((UIIMEHTa TPEHUS CKOJBXKEHHs; paOOThl CHUJIBI TPEHUS, CHIIBI
YIOPYroCcTH; CpeIHEeH CKOPOCTH JABIXEHHMS OpycKa MO HAKJIOHHOHM IIOCKOCTH;
yCKOpeHHs Opycka TpU JBH)KCHHH IO HAKJIOHHOW IUIOCKOCTH; YaCTOTHI H
nepuosia KoyieOaHWH MaTeMaTH4ecKOro MAasTHMKA; YacTOThl M IEpHOAA
KOJICOAaHUH MPY)KMHHOTO MAasiTHUKA; MOMEHTA CHJIbI, JEHCTBYIOIIEr0 Ha phIyuar;
paboThl CHJIBI YHOPYrOCTH TNpPU MOABEME Tpy3a C IMOMOIIBIO HEMOJBH)KHOTO
67110Ka; pabOThI CUJIBI YIPYTOCTH MpPU MOABEME Ipy3a C MOMOIIBIO MOJIBUKHOTO
610Ka.

HccnenoBanue 3aBUCHUMOCTH apXMMEJIOBOM CHIIBI OT 00BEMa MOTpYKEHHOM
YacTH TeNa U OT INIOTHOCTH KUAKOCTU; HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUJIbI
OT Macchl TeJa; CUJIbl TPEHUS CKOJIBKEHMSI OT CHJIBI HOPMAJIBHOT'O IaBJIEHUS U OT
poZa MOBEPXHOCTH; CWJIBI YIPYIOCTH, BOSHUKAIOIIEH B IPYKHUHE, OT CTCIIEHU
nedopMaruy MpyKUHbI; YCKOPEHUs1 OpycKa OT yIila HaKJIOHA HAaIpaBIISIOLICH;
nepuosia (4acToThl) KojeOaHW HUTSHOTO MasTHHKA OT JUIMHBI HUTHU; MEPHOAA
KOJICOAHUH TMPYKMHHOTO MAasTHUKAa OT MacChl Tpy3a M KECTKOCTH MPY>KUHBI,
HCCIIEIOBAaHNE HE3aBHCHUMOCTH IEpHojAa KoJeOaHHH HHUTSHOTO MasTHUKA OT

Macchl Ipy3a. [IpoBepka yciioBusi paBHOBECHS pblyara

1.30

Quzuueckue sA61eHuss 6 npupode. TPUMEPbl JBIDKEHUS C Pa3IMYHBIMU
CKOPOCTSIMM B )KHUBOM U HEKUBOU NPUPOJIE, ACUCTBUE CUIIBI TPEHUS B IPUPOJIE U

TCXHUKC, MNPUJIHWBBI W OTJIHUBBI, JIBUKCHHC IUIAHCT ConHeyHon CHUCTCMBI,




PEaKTUBHOE JIBUKCHUE JKUBBIX OPraHU3MOB, PbIUard B TEJE YEJI0OBEKA, BIUSHUC
aTMOC(EepHOro [aBJICHUS Ha >KMBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHUAITHE

3BYKOB JXUBOTHBIMHU, 3CMJICTPSACCHUC, ceiicMuueckre BOJIHBI, IYHaMH, 3XO

Texnuueckue yCWlpOlZCWl@d.‘ CIIMAOMCTP, HATUYUKH IIOJIOKCHHA, PACCTOAHUA U
YCKOpCHHA, OIUHAMOMCTpP, HNOAIIMUIIHUKH, PAKCTBI, pblyar, HOHBH)KHBIﬁ n

HEMOJIBIDKHBIN OJIOKHM, HAKJIOHHAS IJIOCKOCTh, MPOCTHIE MEXAaHU3MBI B OBITY,

131 COOOIIaoNMeCs COCYbl, YCTPOHCTBO BOJONPOBOJA, TMIAPABIMUYECKUIl Tmpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOH HACOC, apeoMeTp, HXOJIOT,
MCIOJIb30BaHUE YIBTPa3BYKa B OBITY U TEXHHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TOJOXKEHHUS  MOJEKYISPHO-KMHETMUECKOM  TEOPUM  CTPOEHUS

2.1 BeniecTBa. Mozenu TBEPIOro, KHUJIKOTO U ra3000pa3HOro COCTOSIHHM BElIecTBa.
Kpucrannmaeckue u amopdHbIe Tena

59 JlBwkenue dactul BemiecTBa. (CBsA3b CKOPOCTH  JBWXKEHUS 4YacTUI] C

' TemnepaTypoil. bBpoyHoBckoe aBmkenue, nupdy3us

23 CMaunBaHuE U KalUJUISIPHBIE SIBJICHUS

24 TennoBoe pacmupeHue u cxxaTue

2.5 TeroBoe paBHOBECHE

26 Buytpennsiss sueprus. PaGora u Temuomepenada Kak CIOCOOBI HW3MEHEHUS

' BHYTpPEHHEU SHEPIUU

2.7 Bunel Tenonepenaun: TEIONPOBOAHOCTh, KOHBEKIINS, U3ITy4EHUE
HarpeBanne u oxnmaxnaenne ten. KonuuectBO — TEmIOThL. Y IenbHast
TEIJI0EMKOCTB!

2.8

Q=cm\t,—1;)
3aKOH COXPAaHEHHUs PHEPIHMM B TEIUIOBBIX IIpolieccax. YpaBHEHUE TEIJIOBOTO
Oananca:

2 9+, +..=0
Ucnapenue u kKoHaeHcauus. M3MeHEHHE BHYTPEHHEN OSHEPruM B MPOLIECCE

510 UCHApeHus M KOoHAeHcauuu. KuneHue IKMIKOCTH. YJenbHas TeIoTa

' napoobpazoBanus: L = Q/m

2.11 Bnaxxnocts Bo3tyxa




IInaBnenne u Kpucraumsauus. FI3mMeHeHWe BHYTPEHHEM OHEpPruu Ipu

IUTaBJICHUU U KPpUCTAJUIU3 AU, Y,Z[CJII:HEUI TCIIJIOTA IIJIaBJICHUA

2.12 P
A—=—
m
BHyTpeHHss sHEPrus cropaHus TOIUIMBA. Y I€TbHAs TEIJI0Ta CTOPAHUS TOIUIMBA:
2.13 q=0/m
2.14 [TpunIMIE paboThl TeruioBbix apurareneii. KI1/] reroBoro apuraremns
Ilpaxmuueckue pabomvi
N3mepenne yaenbHON TEMIOEMKOCTH METAJUIMYECKOTO LUIMHAPA; KOJIUYECTBA
TEIUIOTHI, MOJyYEHHOIO BOJONW KOMHATHOM TeMIepaTypsl (UKCHPOBAHHOM
Maccel, B KOTOpPYIO OIyIIEH HarpeTblii LWIMHIpP; KOJIWYECTBA TEIUIOTHI,
2.15 OTJaHHOTO HAarpeTbiM LMJIUHAPOM, MOCJIE OIYyCKAaHUS €ro B BOJY KOMHAaTHOM
TEMIIEpPaTypbl; OTHOCUTEIBHOW BJIAXKHOCTH BO3AYXa; YAEIbHOW TEIUIOTHI
IUIaBleHUd Jbaa. MccnenoBaHue H3MEHEHHsS TEMIEpPaTypbl BOABI  IPH
Pa3NUYHBIX YCIOBUSAX; SIBICHUS TEINIOOOMEHA IMpPU CMEIIMBAHUHU XOJIOJAHOW M
ropsiuei BOJpl; IIpoLecca UCIIapeHus
Dusuueckue A6ieHUss 6 npupoode: TIOBEPXHOCTHOE HATSHKCHHWE M KaNMIUIAPHbIC
2.16 SBJIEHUS B IPUPOJIE, KPUCTAIBI B IpUpone, usinydeHue CosHLa, 3aMep3aHue
BO/I0EMOB, MOPCKHE OpU3bI; 00pa3oBaHUE POCHI, TyMaHa, HHesl, CHera
Texnuueckue ycmpoiicmea: KallWUIApbl, IPUMEPbI UCIOIb30BAHUS KPUCTAILIOB,
517 XKHUJKOCTHBIM TEPMOMETp, JATUMK TEMIIEPATyphbl, TEPMOC, CUCTEMA OTOILICHUS
' JIOMOB, TUTPOMETPBI, TICUXpPOMETp, MapoBas TypOHHA, IBUTATENb BHYTPEHHETO
CrOpaHus
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 OnexTpusanus Tei. /[Ba Buaa aIeKTpUUECKUX 3apsiioB
32 B3aumoneiictBue 3apspkeHHBIX Tel. 3akoH Kynona
33 3aKOH COXPAaHEHHUs NIEKTPUUECKOTO 3apsaaa
34 Onexrtpudeckoe mone. Hampsok€HHocTh anekTpuueckoro mnoss.  [IpuHnmn
' CYNEPIIO3UIUHU IEKTPUUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
15 Hocuremun snexrpudeckux 3apsaoB.  JlEMCTBHE 3IIEKTPUYECKOrO IOJAL  HA
' AJIeKTpUUecKue 3apsasl. [[pOBOAHUKYN U TUANEKTPUKHI
3.6 ITocTosiHHBIN AnekTpudeckuil Tok. JlefcTBUs AnekTpudeckoro Toka. Cuma Toka.




Harmpsoxenue.
I=q/t, U=A/4q

3H€KTpI/I‘IeCKOG COIMPOTUBJICHUC. Y,Z[GJII:HOG SJICKTPUYICCKOC COIMMPOTUBJICHUC!

3.7 R =pl/S
18 3akon Oma 1751 yyactka snekrpudeckoit nemnu: I = U/R
[TocnenoBarenbHOE COEAMHEHUE MTPOBOIHUKOB:
- r 4 ) 4 -
11 :1',\~ (-‘ = f'l "'(-"\. RzR] "'R-s
3.9 [TapannensHOE cOeIMHEHNE TPOBOIHUKOB PABHOTI'O COMPOTUBIICHUSI:
U=U,;I=1+1,R=—.
i i i i 5.
CMmelaHHble COeTMHEHUS POBOTHUKOB
3.10 PaGora u momrHOCTh 3nekTpudeckoro Toka. 4 = Ult, P = Ul
3akoH J>xoynsa — Jlenua:
S
3.11 Q=I"-R-t
312 OnbiT Opcrega. MaruuTHoe Moje MPSMOTO MPOBOJHHUKA € TOKOM. JIuHuM
MAarHUTHOM MHTyKIIUU
113 MaruutHoe TIIOJIe TIIOCTOSHHOIO MarHura. B3auMonelcTBHE NOCTOSHHBIX
MarHuToB
3.14 JlelicTBME MAarHUTHOT O TIOJIS1 HA IPOBOJAHUK C TOKOM
3.15 OmnsiTel @apanes. SABneHue anekTpoMarauTHOoM nHAyKuuu. [Ipasuino Jlenna
Ipaxmuuecxue pabomwl
WN3mepenne  3MEKTPUYECKOTO  COMPOTUBIIEHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPUIECKOTO TOKA; PabOTHI AIIEKTPUIECKOTO TOKA.
3.16 UccnepoBanne 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIOIIETO B IPOBOJHUKE

(pe3ucTopsbl, TaMIIOYKa), OT HAMPSHKEHUS Ha KOHIAX MPOBOJHUKA; 3aBUCUMOCTHU
COMPOTHUBIICHUS OT JUTMHBI TPOBOJIHUKA, IUIOIIAIA €r0 MONEPEUHOr0 CEYSHUS U

YACIBHOT'O COIMPOTHUBJICHUA.




HpOBepKa npaBujia JIs1 SJICKTPUYCCKOTO HAIIPAKCHUS TPHU MOCICI0BATCIIBHOM
COCAUHCHHUU IMPOBOJHUKOB; IIpaBHJIa IJId CHJIbI DJJICKTPHUYCCKOI'O TOKa IIpH

NapajuIeIbHOM COEAMHEHNH POBOIHUKOB (PE3UCTOPHI U JJaMIIOUKa)

Dusuueckue sa6neHUs 8 npupode: SICKTPUUECKUE SIBIECHHS B armocdepe,

3.17 AIIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE MoJie 3eMJIH, JApeid Mmoirocos,
POJIb MarHUTHOTO TOJIS JUIS1 )KU3HU Ha 3eMJie, TOJISIPHOE CUSHHE
Texnuueckue ycmpoticmea: 3IEKTPOCKON, aMIIEPMETP, BOJBTMETP, PEOCTaT,
CUéTUMK  DJIEKTPUYECKOHM  DSHEPruH,  AIIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBareibHbIE AIIEKTPONPUOOPHI (mpumepsl), IIEKTPUYECKHE
NPEJOXPAHUTENIH, DSJICKTPOMArHUT, JJIEKTPOABHUraTelb MOCTOSHHOTO TOKa,
reHepaTop MOCTOSHHOI'O TOKa
3.19 OnexTpoMarHuTHbIe BOIHBI. [lIkana 31eKTpoMarHUTHBIX BOJTH
3.20 JIyueBas monens cera. [IpsmonuHeniHoe paclipoCcTpaHEHUE CBETa
3.21 3aKoH oTpaxkeHus cBeTa. Ilnockoe 3epkaio
3.22 IIpenomiieHne cBeTa. 3aKOH IPEJIOMIIEHUS CBETA
3.23 Hucnepcus cBera
394 JIunza. Xox nydeil B nuH3e. POKyCHOE paccTosiHME JHMH3BL Onrudeckas cuiia
' muH3e: D = 1/F
3.25 I'na3 xak onTrueckas cucrema. Onrudyeckue mpruoopbl
Ilpaxmuueckue pabomvi
#H#HPar###113Mepenre  ONTUYECKOH CHIIBI COOMparoIield JHH3BI; (OKYCHOTO
paccTosiHUsL COOMpAIOIIel JTMH3HI (IT0 CBOMCTBY paBeHCTBA pa3MEpOB MpeaAMeTa U
M300pakeHus], KOrJa MpeAMET PacIoyioKeH B JIBOMHOM (OKyce), MOoKazaTels
3.26 IIPEIOMJIEHUS CTEKIIA.
#H#HPar###ccnenoBanue CBOMCTBA M300paKE€HUs, MOJYYEHHOTO C MOMOIIBIO
cobuparomeil JIMH3bI, W3MEHEHHs (POKYCHOT'O DPACCTOSHHS JBYX CIOXEHHBIX
JIMH3; 3aBUCHMOCTH yTJia MPEJOMJICHUs CBETOBOrO Jiyya OT yrjla MaJeHus Ha
I'PaHUIIE «BO3JYX — CTEKIIO»
327 Qusuueckue s6nenus 6 npupoode: 3arMmenus Connua u JlyHbl, 1BeTa Tel,
' OIITUYECKHUE SIBJIICHUS B aTMocdepe (1BeT Heba, pedpakuus, paayra, MUPax)
308 Texnuueckue ycmpoucmea: OYKH, TEpUCKON, (QoToamnmapar, ONTHYECKHUE
' CBETOBO/IBI
4 KBAHTOBBGIE SABJIEHUA
4.1 PagnoaktuBHOCTB. Anb(a-, 6era-, raMmma-uznyueHus. Peakiun anbda-u Oera-




pacmana

4.2 OmnsiThl Pesephopaa o paccestuto anbda-yactuu. [InmanerapHas Mojens aromMa

43 CocraB aromHoro saapa. zotonsl

44 Ilepuon nmomypacnaza aTOMHBIX 1P

4.5 SAnepHble peakiny. 3aKOHBI COXPaHEHMSI 3aps,IOBOTO U MAaCCOBOI'O YHCEI
Quzuueckue A61eHUs 6 Npupode: ECTECTBEHHbIM paJuoaKTUBHBIA  (hoH,

4.6 KOCMHUYECKUE JIy4H, pPaJUOAKTHBHOE MW3JIyY€HUE MPHUPOJIHBIX MHHEPAJIOB,
NEeMCTBYE palnOaKTUBHBIX U3IYyUYEHUH HA OPraHUu3M 4eJI0BEKa

47 Texnuueckue ycmpouicmea. CIEKTPOCKOI, NHIUBUAYaAJIbHbBIN T03UMETp, KaMepa

BuiibcoHa, sinepHast JHepreTuka




YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANUYECKHUE MATEPHUAJIBI JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

UHTEPHET






