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Pabouas nporpamma o dusuke 1 7,8, 9 kinaccoB pazpaboTaHa Ha OCHOBE TPEOOBAHUM K
pe3ynbTaTaM OCBOCHHSI OCHOBHOM 00pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIETO
o6pazoBanust MBOY COI Nel2 r. [Tensst umenu B. B. Tapacosa B cootBercTBuM ¢ DI'OC
00O (nmpuxaz MO P® ot 17.05.2012 r. Ne413 (c U3MEHEHUSAMHU U JOMOJHEHUSIMH)) U
aBTOPCKOM paboueil mporpaMMoit U3 yueOHOro KOMIUJIEKTa YYeOHUKOB TOJT pelakifeit A.
B. Ileppimikuna, E.M. I'yTHHK.

[Iporpamma mo ¢u3uKe Ha ypOBHE OCHOBHOTO OOIIET0 OOpa3oBaHHUSI COCTaBJICHA Ha
OCHOBE TNOJIOXKEHUH W TpeOOBaHUM K pE3yslbTaTaM OCBOEHHS Ha 0a30BOM YpOBHE
OCHOBHOI 00pa3oBarenbHON mporpammel, npeacraBieHHbix B @PI'OC OO0, a Taxxke ¢
yueToM (QeaepanbHOil pabouell mporpaMMbl BOCIIMTAHUS U KOHIICTIIMU TMPENOJaBaHUS
yueOHoro npeamera «dDuznkay.

Copepxxanne mporpaMmbl MO0  (U3MKE HampaBiIeHO Ha  (QOpMHpPOBaHUE
€CTECTBEHHO-HAYYHON I'PpaMOTHOCTH OOYYAIOIIMXCA U OPraHU3alMI0 U3ydeHUs (PU3UKU
Ha JIeATENbHOCTHONM OCHOBE. B mporpamme mno ¢usmke y4MTHIBAIOTCS BO3MOKHOCTU
yueOHOorOo mnpenmera B peanusauuu TpedoBanuid OI'OC OOO k njgaHUpPyEeMbIM
JUYHOCTHBIM M METAaIlPpEIMETHBIM pe3yJibTaTaM OOy4YeHUs, a TAKK€ MEXKIPEAMETHBIC
CBSI3M €CTECTBEHHO-HAyUYHBIX YU€OHBIX MPEIMETOB Ha YpPOBHE OCHOBHOIO OOILIEro
o0OpazoBaHMs.

[Iporpamma no (u3uke ycTaHaBIMBAeT paclpejesieHne ydyeOHOTro Marepuania 1o
rojiaM oOy4denus (1o Kjiaccam), Ipeajaraet IpuMEPHYIO MOCIEI0BaTEIbHOCTh U3yYEHUS
TE€M, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS MPEAMETHOIO COJIEP’KaHUs U YUETE BO3PACTHBIX
0COOEHHOCTEN 00yUaroImUXCs.

[Iporpamma no ¢usuke pazpaboTaHa C IEJIbIO OKa3aHUS METOAMYECKON MOMOIIU
VUHUTEIO B CO3/IaHUH paboueli MporpaMMBbl 10 yueOHOMY MPEAMETY.

®duszuka SBISIETCI CHUCTEMOOOPA3YIOIIUM JUJIsl €CTECTBEHHO-HAYYHBIX YUeOHBIX
IPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IMPOLIECCOB U SIBJICHUM,
M3yyaeMbIX XUMHUEU, Ouosiorued, actpoHomued u ¢usuyeckoil reorpaduei, BHOCUT
BKJIaJl B €CTECTBEHHO-HAy4YHYIO KapTHHY MHpa, NPEIOCTaBIseT HauOoJiee SICHbIE
oOpa3lbl MPUMEHEHUsT HAyYHOTO METOJla IMO3HAHMS, TO €CTh CI0Cc00a MOJyYEHHUS
JOCTOBEPHBIX 3HAHUN O MUDE.

Onna w3 TIaBHBIX 3ajad  (UBUYECKOrO0 O0Opa3oBaHMs B CTPYKType OOIIEero
00pa30BaHus COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH M MHTEpeca
K HayKe y 00y4aromuxcsl.

N3yuenue ¢usuku Ha 0a30BOM ypOBHE MPEANOJIaracT OBJIAJICHUE CIEAYIONUMU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIHUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAyYHO OOBSICHATH SIBJICHMUS,

OIICHMBATH M TIOHMMAaTh OCOOCHHOCTH HAYYHOTO UCCIICAOBAHMS; HHTEPIIPETUPOBATH

JAHHBIE W  WCIOJNB30BaTh HAyYHBIE JIOKA3aTEIbCTBA
JUTSI TIOJTYICHUS BBIBOJIOBY.

[enu n3yuenus GU3UKU HA YPOBHE OCHOBHOTO OOIIErO 0Opa30oBaHUs OMPEIAEIICHBI
B KOHIIEMIIMW TperofaBaHus ydeOHoro mpeamera «Ddum3uka» B 00pa3oBaTEIbHBIX



OpraHu3aLusax Poccuickon denepanun, peanu3yoImux OCHOBHBIE
o011e00pa3oBaTeIbHbIE IPOrPAMMBI.

Henu uzyuenust pusmku:

NpUOOpEeTEeHUE MHTEpeca M CTPEMJICHUS OOYYaromIMXCs K HaydHOMY H3YYECHHUIO
IPUPO/IBI, PA3BUTHE WX UHTEIICKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TMPEJCTABICHUH O HAy4YHOM METO/E€ IMO3HaHUS U (HOPMUPOBAHHE
MCCJIEI0BATENBCKOTO OTHOIIEHHS K OKPYXKAIOIIUM SIBJIICHUSIM;

(dopMupOBaHHE HAay4YHOTO MHPOBO33PEHUS KaK pe3yibTara H3y4YEHHUS OCHOB
CTpPOEHHUS MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (DH3HUKU;

dopMupoBaHHE TPEICTAaBICHUA O POAM (PUIMKH [JJIS  Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TIPEJCTABICHUNH O BO3MOXHBIX cepax Oymyuieil mpodeccrHoHaTbHON
JESITeIbHOCTH, CBA3aHHOM C (PU3MKOM, MOATOTOBKA K JaJbHEUIIEMY O0yUYEHHUIO B ATOM
HaIPaBJICHUU.

JlocTikeHre 3THX LeJed MporpaMMbl 1Mo (pU3MKe Ha YpPOBHE OCHOBHOI'O OOIIETO
00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINX 3a/1a4:

npuoOpeTeHNe 3HAHUKW O JHUCKPETHOM CTPOCHHM BELIECTBA, O MEXAHUYECKHUX,
TEIJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

OpuoOpeTeHNEe YMEHHUH ONUCBHIBAT U OOBICHATH (U3UYECKUE  SBICHUS
C UCIOJIb30BAaHUEM TOJYYECHHBIX 3HAHUN;

OCBOCHHME METOJOB PELICHUs MPOCTEUINX PACYETHBIX 3a/lad C MCIHOJb30BaHUEM
¢du3znueckux Mozenei, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHM HaOMI0aTh MPUPOJHBIC SBJICHUS U BBINOJHATH OIBITHI,
nabopaTtopHble pabOThl W JKCHEPHUMEHTANbHbIE HCCIEAOBAHUS C MCIOIb30BAaHUEM
U3MEPUTENIbHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThI ¢ HHpOpMaIel (HU3NIECKOTO COJEPIKAHMS, BKIIOYAs
MH(POPMALIMI0O O COBPEMEHHBIX JOCTHKEHUSX (U3UKH, aHAIU3 U KPUTHUYECKOE
OllCHHBaHUE WH(MOPMAITUH;

3HaKOMCTBO €O c¢epamMu Npo(decCUOHATBHOW NEATEIbHOCTH, CBSI3aHHBIMHU C
¢u3uKOW, W COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAaHHBIMH Ha JOCTHKCHHSX
(bU3UYECKON HAYKH.

OO0miee 4yuCIO YacoB, PEKOMEHJIOBAHHBIX JUIsi W3yuyeHUs (PU3UKM Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezeno), B 8 kiacce — 68 yacos (2
yaca B Hezlelo), B 9 kiracce — 102 gaca (3 gaca B HEIeI0).

[Ipenyaraemsriii B mporpamme 1o (hu3uke nepedeHb 1a00paTOPHBIX PabOT U OMBITOB
SBJISIETCS PEKOMEHIaTENIbHBIM, YUUTEIb JeJIaeT BHIOOpP MpHU MPOBEACHUH J1a0OPaTOPHBIX
paboT M ONBITOB C Y4E€TOM HHIMBUAYAIbHBIX OCOOCHHOCTEH OOyuaroluxcsl, CIHCKa
HKCIIEPUMEHTAIBHBIX 3aJaHui, TpeIaraéMbIX B paMKax OCHOBHOTO TOCY/IapCTBEHHOTO
AK3aMeHa 10 (PU3HKE.



COILEPKAHUE OBYUYEHMUA

7 KJIIACC
PDu3uKa 1 ee poJb B IO3HAHUM OKPY:KaIOLIEro Mupa
®usuka — Hayka o npupoxae. SsmeHus mnpuponasl. Dusznueckue SABICHUS:

MEXaHUYECKHUE, TEIUIOBBIE, JIEKTPUUECKNAE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIE.
dusnueckue BennyuHbl. M3Mepenne ¢pusndeckux BenuunH. Ousnueckue npudopsbl.
ITorpemnocTs U3MepeHnii MexayHapoIHas CUCTEMA €INHULL.

Kak ¢wu3uka w© Jpyrue  eCTECTBEHHbIE HAayKM  H3Y4alOT  MPHUPOAY.
EcTecTBeHHO-HAY4YHBIN METO/] IO3HAHUSA: HAOMIOIEHNE, IOCTAHOBKA HAYYHOI'O BONpOCa,
BBIJIBIKEHUE TUIIOTE3, SKCTIEPUMEHT IO MTPOBEPKE TUIIOTE3, 00bSICHEHNE HAOII0JaeMOT0
apieHus. Onucanue (U3NUECKUX SIBJICHUN C TTIOMOIIbIO MOJIEIIEH.

Jlemoncmpayuu
MexaHnueckue, TEIIOBbIC, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.
duznyeckue NpudOpsI U MPoLeypa MPSMbIX H3MEPEHUM aHAIIOTOBBIM U ITU(POBBIM
prudOpOM.

JlabopamopHvie pabomul u onvimol

Omnpenenenue eHbI AeEHUS IIKAIbl K3MEPUTEIHHOTO TPHOOpa.

N3mepenune paccTosiHUM.

N3mepenne o6beMa JKUIKOCTH U TBEPAOTO Tela.

Omnpenenenue pa3MepoB MajbIX TE.

N3mepenne TtemriepaTyphl MPU MOMOIIM KUIAKOCTHOTO TEPMOMETpPA M JaTUUKA
TEMIIEPaTyPHI.

[IpoBenenue uccienoBaHus MO MPOBEPKE TUIIOTE3BI: AATBHOCTD TMOJETa MIAPHKa,
MyIIEHHOTO TOPU30HTAIILHO, TEM O0JIbIlIe, YeM OO0JIbIIE BHICOTA ITyCKA.

IlepBoHaya/ibHbIE CBEICHUS 0 CTPOCHHH BelIeCTBA

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIBI, UX pa3mepbl. ONbITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxeHue yacTull BemecTBa. CBA3b CKOPOCTH JBUKEHUS YACTHUL C TEMIIEPATYPOU.
BbpoyHoBckoe nBuxkenue, nud@ys3us. BzaumoaencTBue 4acThil BEECTBA: TPUTSHKEHHE
Y OTTAJIKABAHUE.

ArperaTHble COCTOSIHHS BEIECTBA: CTPOEHUE TIa30B, XUAKOCTEM M TBEPIBIX
(kpucTaiymmyeckux) Ted. B3auMoCBsA3b MEXKIOy CBOMCTBaMHM BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHMSIX W HX aTOMHO-MOJIEKYJISPHBIM CcTpoeHueM. (OcoOeHHOoCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Hao0mronenue 6poyHOBCKOTO JIBUYKEHUS.

Ha6nronenue nuddysun.

HaGmonenue sBieHHM, OOBSCHSIONIMXCS NPUTSHKCHUEM WIM OTTAIKHMBAaHUEM
YJaCTHII BEIIECTBA.



Jlabopamopuwie pabomul u onvimol
OreHka quamMeTpa aToMa METOZIOM PSOB (C HCTOIb30BaHueM (hororpadmii).
OnbITel 1O HAOJIOACHUIO TETIOBOTO PACIIUPEHHUS Ta30B.
OnbIThl IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

JIBMKeHMe U B3AaMMOJAEHCTBHUE TeJl
Mexanudeckoe IBHKeHHE. PaBHOMEpHOE 1 HEpaBHOMEpHOE IBHKEHHE. CKOPOCTH.
Cpennsisi CKOpOCTh P HEPABHOMEPHOM JIBH)KEHHH. PacyeT myTH U BpEMEHHU JABUKEHUS.
SBnenue nuHepuyuy. 3aKOH MHEPLUU. B3anMoaeicTBrE Te Kak IPUYMHA U3MECHEHUS
CKOpPOCTH JABWXKEHHs Tell. Macca Kak Mepa MHEPTHOCTH Tena. IImoTHOCTE BemiecTsa.
CBs13b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00bEMa BELIECTBA.

Cuia Kak XapakTepucTuka B3auMoaencTBusa Tten. Cuia ynpyroctu M 3akoH I'yka.
M3mepenne cuiibl ¢ IOMOLIBI0 AMHAMOMETpA. SIBiIeHNe TATOTeHNs U cuita TshkecTH. Crita
TSDKECTH Ha Ipyrux miaHerax. Bec tena. HeBecomocTs. CnoxkeHne Cuil, HapaBJICHHBIX
mo onHou mnpsmou. PaBHopencTByromas cuin. Cuna TpeHus. TpeHHe CKOJIbKEHUS U
TpeHue Nokos. TpeHue B MpUPOIE U TEXHUKE.

Jlemoncmpayuu
HaGnronenne MexaHn4ecKoro IBM>KEHHUS Tela.
N3MepeHne CKOpOoCTH MPSAMOIUHEUHOTO JBUKECHHUS.
HaOntonenue siBieHUs1 THEPIUU.
HaGnronenue nu3meHeHus: CKOpOCTH MpY B3AUMOJIEHCTBUH TEN.
CpaBHeHUE Macc M0 B3aUMOACHCTBUIO TE.
CiioxeHune cui, HanpaBJIEHHBIX IO OJHON MPSAMOMU.

JlabopamopHvie pabomul u onvimol

Onpenenenre CKOPOCTH PaBHOMEPHOTO JIBUYKEHUS (IIapHUKa B )KUIKOCTH, MOJIEIH
AIEKTPUUECKOTO aBTOMOOUJISI U TaK J1ajiee).

Onpenenenue cpeHe CKOPOCTH CKOJIbKEHUS OpycKa WM MIapUKa 0 HAKJIOHHOU
MJI0CKOCTH.

Onpenenenre MIOTHOCTH TBEPAOTO TeENA.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHUs (Aegopmaliviu) IpyKUHbI
OT MPHWJIOKEHHOMN CHUJIBI.

OnBbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIBI TPEHHSI CKOJIBKEHHUS OT BECA TeJla
U XapaKTepa COMPUKACAIOIIMXCS TOBEPXHOCTEM.

JlaBJjieHHe TBepABIX TeJl, dKUIAKOCTel U ra3oB

Hanenue. CriocoObl yMEHBIIEHHS W yBEJIM4YEHHUs JaBiieHud. [laBneHue rasa.
3aBUCHUMOCTD JIaBJIEHUs ra3a ot o0beMa, TeMrepatypsl. [lepenaya naBneHnust TBepAbIMU
TEIaMH, SKUAKOCTSIMU U Ta3zamMu. 3akoH Ilackamsa. IIlHeBMaTMueckue MalIUHBI.
3aBUCUMOCTh JABJICHMS JKUJIKOCTH OT DIyOMHBI. [mapoctaTuueckuil mapajiokc.
CooOmraromuecs cocyabl. [ uapaBnuyeckiue MEXaHU3MBbI.

Atmochepa 3emuin u armocepHoe pgaBieHue. I[IpUuuHBI CyHIECTBOBAaHUS
Bo3AymHOM o06osouku 3emuu. OmnbiT Toppuuennu. WM3mepenune armocdepHOro



JaBJICHUS. 3aBUCUMOCTH aTMOC(HEPHOTO NaBJICHHUSI OT BBICOTHI HAJ[ YPOBHEM MOpPHI.
[TpubGops! 17151 M3MepeHus aTMOC(HEpPHOTO TaBJICHHUS.

JlelicTBHE XKUJKOCTM M Ta3a Ha NOTPYKEHHOE B HHUX TeNO. BeITalKMBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxomnnaBanue.

Jlemoncmpayuu

3aBUCHUMOCTb JIABJICHUS ra3a OT TEMIEPATYPHI.

[lepenaya gaBiIeHUs ) KUIKOCTHIO U Ta30M.

CooOmarommuecs Cocybl.

I'mppasnuuecknii mpecc.

[TposiBieHmne AeiicTBUS aTMOC(EPHOTO TaBICHUS.

3aBUCMMOCTh BBITAIKMBAIONIEH CHJIBI OT 0OObeMa MOTPYXKEHHOW YacTH Teja
Y IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEHN CUIIbI BECY BBITECHEHHOM KUIKOCTH.

VYcmoBue I1UIaBaHWA TEN IUIABAHWE WM TOTPYKEHUE TEl B 3aBUCUMOCTH
OT COOTHOUIEHUS TJIOTHOCTEN TEJIA U )KUIKOCTH.

JlabopamopHhwvie pabomul u onvimol

HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJE OT 00beMa NOTpYXEHHOU
B JKHJIKOCTb 4aCTH TeJNa.

OnpeneneHue BBITAIIKUBAIOLIEN CHUJIBI, JEUCTBYIOLIEH HA TEJO, MOTPYKEHHOE B
KUIKOCTbD.

IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAKONIEH CHWJIBI, JEUCTBYIOIIEW Ha TEJNO B
KUIKOCTH, OT MacChl TeJa.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKHABAIOIIECH CHJIbI, JEUCTBYIOLIEH
Ha TEJO B )KMJKOCTH, OT 00beMa MOTPYKEHHOU B JKHUJIKOCTh YACTH Te€ja U OT IJIOTHOCTH
KUJKOCTH.

KoncTpynpoBanue apeomerpa Wi KOHCTPYMPOBAHHUE JIOAKHA U OIPEACICHUE €€
IPy30II0ABEMHOCTH.

PaGoTa u MomHOCTBH. JHEPrus

Mexanudeckas padbota. MOITHOCTb.

[IpocThie MeEXaHU3MBI: pblYar, OJIOK, HAKIOHHAS TJI0CKOCTh. [IpaBuiio paBHOBeCHs
peruara. [IpuMeHeHnue mpaBwia paBHOBECHS pbhlyara K OJOKY. «30JI0TOE MPaBUIIO»
mexanuku. Koaddunment nonesnoro nerictus (nanee — KIIJI) mpocThix MexaHU3MOB.
[IpocThie MeXxaHU3MBI B OBITY M TEXHUKE.

Mexanunueckas 3Heprusi. Kunernueckas u noreHuuanbHas 3Heprus. [Ipespamenue
OJIHOTO BHUJAa MEXAHUYECKOW OHHEPruu B JpPYyrol. 3aKOH COXpPAHEHUS JHEPTUH
B MEXAHUKE.

Jlemoncmpayuu
[TpumMepbl NPOCTHIX MEXAHU3MOB.



Jlabopamopuwie pabomul u onvimol

OmnpeneneHue pabOTbl CHIBI TPEHHUs MpPU PAaBHOMEPHOM JBIDKEHHHM Tena
M0 TOPU3OHTAIBHOM MOBEPXHOCTH.

HccnenoBanue ycaoBUil paBHOBECHS phIyara.

N3smepenne KII/] HaKIOHHON IUTOCKOCTH.

N3ydeHne 3akoHa COXpaHSHHSI MEXaHUYECKON YHEPTHH.

8 KJIACC

TenJioBbIe siBJICHUA

OCHOBHBIE MMOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHH CTPOCHHUSI BEILIECTBA.
Macca u pazmepsl aTOMOB U MOJIEKYJ1. OIIBITHI, TOATBEPKAAIOLINE OCHOBHBIE ITOJI0KEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHUHU.

Monen  TBepIOro, JKMJIKOIO M Ta3000pa3HOrO  COCTOSHUM — BEILECTBA.
Kpucrannuueckue m amopdubie Tena. OObSICHEHHE CBONCTB Ta3oB, JKHUJIKOCTEH WU
TBEP/BIX TEJI HA OCHOBE IOJIOKEHUIN MOJIEKYJIIPHO-KUHETHYECKOU Teopun. CMaurBaHuE
Y KalWJUBIPHBIC SIBJIEHUA. TEIUIOBOE PACIIMPEHUE U CHKATHE.

Temmneparypa. CBsA3p TeMnepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABHKEHHS YACTHII.
Buytpennss sHeprus. CrnocoObl M3MEHEHUs BHYTPEHHEM SHEpruu: Temionepeaaya
U CcOBeplIeHHEe paboTbl. Bunpl Temionepenayu: TEMJIONPOBOAHOCTh, KOHBEKIUA,
U3JIy4YCHHUE.

KonuuecTtBo TemnoTel. VYaenbHas TEIJIOEMKOCTh BeLIECTBAa. 1emiooOMeH
U TEIUIOBOE PABHOBECHE. YpaBHEHHUE TEIIOBOro OanaHca. [InaBieHue u oTBepaeBaHue
KPUCTAJNIMYECKUX BEIECTB. YelbHas Temiora miasieHus. I[lapooOGpa3oBanue u
KoHAeHcauusa. Mcmapenme. Kunenume. VYaenbHasg Temora napooOpa3oBaHMS.
3aBUCHUMOCTh TEMIIEPATYpbl KUIIEHUSI OT aTMOC(EPHOTO JTaBICHHUSI.

BnaxuocTts Bo3ayxa.

DHeprus TOIUIMBA. Y JebHas TEIUIOTa CTOPAHMSL.

[Tpunuunel padotsl TemwtoBbix apurareneil KIIJ[ remmoBoro asuratens. TemnoBbie
JBUTATEIIN U 3aIIUTa OKPYKAIOLIEH CPELBI.

3aKOH COXPaHEHHUs U IPEBPALLEHNS SHEPTUH B TEIUIOBBIX ITPOLIECCAX.

Jlemoncmpayuu
Habmronerne 6poyHOBCKOTO JIBHYKCHUS.
Hab6nronenue nuddysun.
Habmronenue sBiaeHui CMauyuBaHUS U KalTWJUISIPHBIX SIBJICHUM.
Habmronenue TenjaioBoro paciimpeHus Ted.
W3menenune naBieHys ra3a mpu u3MeHeHHH 00beMa M HarpeBaHUH WITH OXJIaKICHHUH.
[TpaBuia u3MepeHus: TEMIIEPATYPHI.
Bunsl Teronepenaymu.
OxnaxaeHue Mpyu COBEPIIICHUN PAOOTHI.
Harpesanue npu coBepiiieHur paboThl BHEITHUMHU CUJIAMH.
CpaBHEeHHE TEIUIOEMKOCTEHN pa3IMUHBIX BEIIECTB.



Habmronenue kurenus.
Ha6nronenue mocTostHCTBA TEMITEPATYPHI IPH TUIABJICHHUH.
Moienu TeIUIOBRIX JIBUTATEIIEH.

JlabopamopHvie pabomwi u onvimol

OnbITH IO 0OHAPYKEHUIO TEUCTBUS CHII MOJICKYJISIPHOTO MPUTSKEHUS.

OnbIThI O BBIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOM COJIM WIIA caxapa.

OnbIThl 0 HAOIIOJECHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U TBEPIBIX
TEN.

Ornpenenenue AaBiICHUS BO3AyXa B OAJIOHE MINPUIIA.

OnbIThI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh JIaBJICHUS BO3AyXa OT €ro odbema
Y HAarpEeBaHUA WIN OXJIAXKICHUS.

[IpoBepka TrHUIMOTE3bl JUHEWHON 3aBUCUMOCTU JUIMHBI CTOJOMKA >KUIAKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Hab6nronenue n3MeHeHust BHyTpEHHEH SHEPTUU Teja B pe3ysibTaTe Terionepeaadu
1 paOOThl BHEIIHUX CHUJI.

Uccnenosanue siBaeHUs TEMJI00OMEHA MPU CMEIIMBAHUU XOJOJAHOW U Topsuei
BOJIBI.

OmnpeneneHre KOJWYECTBA TEIUIOTHI, IMOJYYEHHOTO BOAOW TIPU TEIIOOOMEHE
C HArpeThIM METAJUIMYECKUM LIHJIUHAPOM.

Ornpenenenue y1eIbHON TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca MCHapeHHus..

Onpenenenrne OTHOCUTEIBHON BIIAXKHOCTH BO3/1yXa.

Ornpenenenue yieIbHON TEMIOTHI IIJIaBIECHUS JIbA.

DJIeKTPHYECKHE U MATHUTHBIE SIBJICHUS

Onektpuzauus Ten. J[Ba poaa dSIeKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apsKeHHBIX Tell. 3akoH KynoHa (3aBUCUMOCTh CUJTBI B3aUMOJEHCTBUS 3apsSyKEHHBIX T
OT BEJINYMHBI 3apsII0B U PACCTOSIHUS MEXKIY TEIIaMH).

Onextpuyeckoe mnosie. HampspkeHHOCTh  3nekTpuyeckoro mnons.  lIpuHnun
CYTNEPIIO3ULINH JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenmn »snexktpudeckux 3apsAmoB. OJIEMEHTAPHBIM JJIEKTPUYECKUN  3apsnl.
Crpoenue atoma. IIpOBOAHMKN M NHUANEKTPUKH. 3aKOH COXPAHEHHUsS JIEKTPUUYECKOIO
3apsja.

DNEKTPUYECKHUNA TOK. Y CIOBHSI CYIIECTBOBAHUS JIEKTPUUECKOro Toka. MlcTouHuKn
IIOCTOSIHHOTO TOKa. JIeHCTBHS 3IEKTPUYECKOrO0 TOKa (TEIUIOBOE, XHMHYECKOE,
MAarHuTHOE). DJIEKTPUUYECKUNA TOK B KUJKOCTAX U razax.

OnekTpuueckas uenb. Cuiia Toka. DIeKTpudeckoe HanpspkeHrne. COnpoTUBIIEHUE
MIPOBOAHUKA. Y IEIIBHOE COMNPOTHBIICHUE BellecTBA. 3akOH Oma Uil ydacTKa LIETu.
ITocnenoBarenbHOE M NTApaUIEIbHOE COEIUHEHUE ITPOBOIHUKOB.

PaboTa n MOUTHOCTB 3NIeKTpUUECcKOro Toka. 3akoH [xoyns—JIenua. DnekTpuueckue
e U MOTPEeOUTENH dIIeKTpUIecKor s3Heprun B ObITy. KopoTkoe 3aMbIkaHue.



IlocTtossnable MarHuThl. B3ammopaencTBHE IOCTOSHHBIX MarHuToB. MarHmTHOE
noje. MarautHoe nosie 3eMJIM M €ro 3HaueHue JJis Ku3Hu Ha 3emiie. OnbIT Dpcrena.
MarauTHoe moJ€ 3JIEKTPUYECKOro TOKa. [IpuMeHeHHne 3IeKTPOMArHUTOB B TEXHUKE.
JlelicTBUE€ MarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM. DJIEKTPOJABUTATEIb ITOCTOSHHOTO
ToKa. lcnonb3oBaHME  DJIEKTPOABUIATENEM B TEXHUYECKHMX  YCTPOMCTBAX
Y Ha TPAHCIIOPTE.

Onbitel @apanes. SBiaeHue 3yeKTpoOMarHUTHOM uHHAYKUuM. I[IpaBuiio JleHia.
OnekTporeneparop. CrnocoObl MOTyUSHHS IJIEKTPUUECKON SHEPTHUHU. DIEKTPOCTAHIIUN Ha
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTHH.

Jlemoncmpayuu
DJIeKTpU3aLus TeN.
JIBa pona 3NEeKTPUUECKUX 3apsAI0B U B3aUMOICHCTBUE 3aPSIKEHHBIX TEI.
Y CTpOWCTBO U IEUCTBUE JIEKTPOCKOTA.
DIIEKTPOCTATUYECKAS MHIYKIUSI.
3aKOH COXPaHEHHUS SJICKTPUUECKUX 3aPAJIOB.
[TpoBOHUKY U AUDIICKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUM 3J1EKTPUYECKOTO MOJIS.
HcTouHMKM TOCTOSIHHOTO TOKA.
JIeHiCTBUS DIEKTPUYECKOTO TOKA.
DIIEKTPUYECKHUM TOK B HKHUJIKOCTH.
["a3oBbI1i paspsia.
N3MepeHne cuibpl TOKa aMIIEpMETPOM.
N3MepeHne 351eKTpUYeCKOro HarpsKeHHUsI BOIIbTMETPOM.
Peocrar u marazuH cOnpOTUBIIEHU.
B3anmoieiicTBE MOCTOSSHHBIX MAarHUTOB.
MonenupoBaHre€ HEBO3MOKHOCTH pa3/ICJICHUS TOJOCOB MarHuTa.
MopaenupoBaHuE MAarHUTHBIX MOJIEN TOCTOSTHHBIX MArHUTOB.
OnsIT Opcrena.
MarauTHoOE o€ TOKa. DIEKTPOMArHUT.
JlelicTBHE MarHUTHOTO IOJI Ha MPOBOJIHUK C TOKOM.
DIIEKTPOJBUTATEND MOCTOSTHHOTO TOKA.
Uccnenosanue sBICHUS 3JIEKTPOMATHUTHOW UHIYKIIUH.
Onbitel Dapajes.
3aBUCHUMOCTb HAMPABJICHUS UHIYKIIMOHHOT'O TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHSI.
DJIIEKTPOreHepaTop NOCTOSIHHOTO TOKA.

JlabopamopHhwvie pabomul u onvimol
OnbITHI IO HAOJTFOICHUIO JICKTPU3AIMY TEI MHIYKIIUCH U TIPU COTIPUKOCHOBCHHH.
HccnenoBanue neiicTBUS JIEKTPUUECKOTO MO HA MPOBOJTHUKHU U JTUDIICKTPUKH.
COopka u npoBepka pabOThI AIEKTPUIECKON LIETTH MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHUE CHITBI TOKA.



N3mepenne u peryimpoBaHUE HATPSKECHHUS.

HccnenoBanue  3aBUCUMOCTH  CWJIBI  TOKa, MAYLIETO  4YE€pe3  PE3UCTOP,
OT CONPOTHUBIICHUS PE3UCTOPA U HANPSIKEHUS HA PE3UCTOPE.

OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH JJIEKTPUUECKOTO  COMPOTUBIICHUS
IPOBOJHMKA OT €r0 JJIMHBI, INIOMAAU MONEPEYHOTO CEYEHUS U MATEpHAIIA.

[IpoBepka npaBuiia CIOKEHUS HANPSAKECHUM TP MOCIIEI0BATEILHOM COCIUHECHUN
JIBYX PE3UCTOPOB.

[IpoBepka rpaBuia A1 CUIIbI TOKA MPH MapaIeIbHOM COEIUHEHUN PE3UCTOPOB.

Onpenenenue padOThI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

Ornpenenenre MOUTHOCTH AIEKTPUUYECKOTO TOKA, BBIJEISIEMON Ha PE3UCTOPE.

HccnenoBanne  3aBUCMMOCTHM  CWJIBI  TOKa, MAYHIETO 4Yepe3  JAMIIOUKY,
OT HANPSHKEHUS HA HEH.

Onpenenenue K111 HarpeBaTens.

HccnenoBanne MarHuTHOTO B3aMMOJAEHUCTBUSI IIOCTOSIHHBIX MAIrHUTOB.

N3ydyeHrie MarHUTHOTO TIOJII TIOCTOSIHHBIX MAarHUTOB TMPU WX OOBEAMHEHUU
Y pa3feiaeHNH.

HccnenoBanue 1eMCTBUS SNEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI B3aUMOJACHCTBUS KATYIIKH
C TOKOM M MarHuTa OT CUJIbl TOKA W HAIIPABJICHUS TOKA B KATYIIIKE.

N3ydeHune neicTBUS MArHUTHOTO MOJISI HA IPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u uzydeHue paboThl JIEKTPOIBUTATEINS.

N3mepenune KIIJ[ anexkTpoaBUraTeIbHON YCTAHOBKHY.

OMnBITHI IO UCCIIEIOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOW UHAYKIUU: UCCIICIOBAHNE
VW3MEHEHUW 3HAYECHUS U HAITPABJIEHUS UHAYKIIMOHHOIO TOKA.

9 KJIACC

Mexann4yeckue siBJICHUSA

Mexannueckoe  aBwkeHMEe. MarepuanbHass — Touka. (Cucrema  oTcuera.
OTHOCHUTENIBHOCTh ~ MEXaHWYECKOIO  JIBIDKEHMS. PaBHOMEpHOE  IPSIMOJIMHEWHOE
nBrkeHue. HepaBHomMepHOe mpsMoiMHEWHOE JBrKeHue. CpenHsis W MIHOBEHHas
CKOpOCTb TeJjla IIPYU HEPABHOMEPHOM JBHUKECHUHU.

Yckopenue. PaBHoyckopeHHOE MpsMOIMHEHOE IBMKeHne. CBOOOAHOE NajIeHHE.
Omnpbitel ['anunes.

PaBHOMepHOE JBMXKEHHE MO OKpyXHOCTU. llepuon u dacrora oOpauieHwus.
JluneriHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeEMUTENBHOE YCKOPEHUE.

ITepsoii 3akoH HreroTroHa. Bropoit 3akoH Hprorona. Tperuit 3akoH HbroroHa.
[TpuHIMI CyTIEpIIO3ULIMU CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: Cwia TPEHUS CKOJIbXKECHMS, CUJIa
TPEHHUs IOKOS1, APYTUE BUIBI TPEHUS.

Cuna TSKeCTU U 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOIHOTO MaJeHUSI.
JBmwxenne mianer BOkpyr ComHua. IlepBasg kocmmueckass ckopocTb. HeBecomocThb
U NIEPErPY3KH.



PaBHOBecue MmarepuanbHONM TOYKH. AOCOMIOTHO TBepAoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEINICHHOM OChIO BpaleHuss. MoMeHT cuiibl. LleHTp TskecTH.

Nmnynsc tema. M3meHeHne wnmiynbca. Mmmynbe cuiibl. 3aKOH COXpaHEHMS
UMITyJIbca. PeakTUBHOE ABUKEHUE.

Mexanuueckass pabota U MOUIHOCTb. PaboTa Cui TSHKECTH, YyOPYrOCTH, TPEHUS.
CBs13b 5HEpruu u padbotsl. [loTeHnnanbHast SHEPTHS TeNa, OAHITOIO HaJl TIOBEPXHOCTHIO
3emud. [loTeHIManbHast SHEpTUs cKaToi npyxuHbl. Kunernyeckas sHeprus. Teopema o
KMHETHYECKOW SHEPTUU. 3aKOH COXPAHEHUS MEXAHUYECKOW dHEPIHH.

Jlemoncmpayuu

HaGmronenne MeXaHMYECKOTO JIBWDKEHHUS Tella OTHOCUTENBHO PpPa3HBIX Tell
oTCUeTa.

CpaBHEHUE IMyTEW U TPACKTOPUM JBUKEHUS OJIHOTO U TOTO K€ TEJIA OTHOCUTEIIBHO
pPa3HBIX TEJ OTCYETA.

N3mepenne CKOpoCTH U YCKOPEHHUS NPSIMOJIMHEMHOTO JBH>KEHUS.

HccnenoBanne mpu3HaKoOB PABHOYCKOPEHHOTO JBH>KEHUS.

Hab6nronenue nBu>keHUs TeJa 1Mo OKPY>KHOCTH.

HaOnronenne MexaHWYECKUX SBJICHMM, NPOUCXOMSIIMX B CHUCTEME OTCUeTa
«Tenexka» Mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHHUU OTHOCHUTEJIBHO KaOWHETa
bu3uKu.

3aBUCHUMOCTh YCKOPEHUS T€Ia OT MACChl TeJa U JEUCTBYIOIIEH HA HETO CUJIBI.

Hab6nronenue paBeHCTBA CHIT IPU B3aUMOJICHCTBUH TEII.

HN3MeHneHune Beca Tena npu YCKOPEHHOM JIBUKEHHM.

IIepenaua ummyJsibca Ipy B3aMMOJEHUCTBUU TEIL.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEJL.

CoxpaHeHure uMITyJibca IMpyu HEYNPYroM B3auMOJICVCTBHH.

CoxpaHeHue uMITyJIbca Mpu a0COTIOTHO YIIPYTOM B3aUMOJICUCTBUM.

HaOntonenue peakTMBHOTO JIBUKECHUSI.

CoxpaHeHHne MeXaHUYeCKOM SHEPTrur IPH CBOOOTHOM IaJICHUU.

CoxpaHeHHE MEXAHUYECKOW OHHEPruu TMpU JBWXKEHUU Tella TOJ JCUCTBUEM
MPY>KUHBI.

JlabopamopHhwvie pabomul u onvimol

KoncTpyrpoBanue TpakTa AJisl pa3roHa U JallbHEUIIEro paBHOMEPHOIO JIBUXKEHUS
IapuKa WA TEJICKKH.

Omnpenenenue cpeHe CKOPOCTU CKOJIbKEHUS OpyCKa WM JBUXKEHUS IIapuKa
110 HAKJIOHHOW MJIOCKOCTH.

OnpeneneHre yCKOpEeHHs Teja IpU PaBHOYCKOPEHHOM JIBMKEHUU IO HAKJIOHHOU
TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 HaYaJIbHOW CKOPOCTH.



[IpoBepka rumoTe3bl: €Clii MPU PAaBHOYCKOPEHHOM [BIKEHUU 0€3 HayalabHOMN
CKOPOCTHU IIyTH OTHOCATCS KaK PsiJi HEYETHBIX YUCEI, TO COOTBETCTBYIOIINE TPOMEKYTKU
BPEMEHU OJINHAKOBBHI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHHUS CKOJBXKEHHS OT CHJIBI HOPMAaJIbHOIO
JaBJICHHUS.

Onpenenenue kodhuIeHTa TPEHUS CKOJIBXKEHUS.

Omnpenenenre KECTKOCTH PYKUHBI.

Onpenenenrie pabOThl CWIbI TPEHHS TPU PABHOMEPHOM JIBHJKEHUU Tela
10 TOPU30HTAIBHON TOBEPXHOCTH.

Omnpenenenre pabOTbl CHIIBI YIPYTOCTH MPHU MOABEME I'py3a C MCIOJIb30BAHUEM
HEIOABUKHOTO U IMOJBUKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUS SHEPTUH.

MexaHnuueckue KoJie0aHus ¥ BOJIHbI

KonebarenbHoe paBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KoJeOaHUIl: NEpHO/,
4acToTa, aMIUIMTyaa. MaremMaTudecKuil W TPYKUHHBIM MasTHUKHU. [IpeBpaieHue
SHEPIruM MPH KOJIeOATEIHLHOM JABUKECHUM.

3aryxarone kojiebanus. BeiHyXaeHHbIE KoneOaHus. Pe3onanc. Mexanuueckue
BOJIHBI. CBOMCTBAa MeXaHWYECKUX BOJH. [Ipo/ionbHBIE W momepeyHble BOJIHBI. J[inMHa
BOJIHBI M CKOPOCTh €€ pachpocTpaHEHHs. MexaHMYEeCKHE BOJHBI B TBEPJOM TeJe,
CEHCMHYECKHE BOJIHEI.

3ByK. ' poMKOCTB 3ByKa 1 BbIcOTa ToOHA. OTpakeHHe 3Byka. IH(Ppa3ByK 1 yIbTpa3ByK.

Jlemoncmpayuu
Habmronenue konedbanuii Te o 1eMCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Hab6nronenue xoneOanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaOntonenue BoIHYXAIEHHBIX KOJIEOaHHUM U pe30HaHCa.
Pacnpoctpanenue npo0IbHBIX M MOMIEPEUHBIX BOJIH (HA MOJICIIH).
HaGnronenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI PE30HAHC.

Jlabopamophwvie pabomwl u onvimol

Omnpenenenre YaCTOTHI M MIEpHOIa KOJICOaHUH MAaTEMaTHICCKOTO MasTHHKA.

OrnpeneneHre 4acTOThI M MEpHo/ia KoJIeOaHUH MPYKUHHOTO MasTHUKA

HccnenoBanne 3aBUCUMOCTH TEPHOJIa KOJICOAHUN TOABEIICHHOTO K HUTH Tpy3a
OT JIJTUHBI HUTH.

HccnemoBanue 3aBUCUMOCTH  TIepHoJa KOJCOAHWH TPY)KHHHOTO MasTHUKA
OT MaccChl Tpy3a.

[TpoBepka HE3aBUCHUMOCTH TIEpHOJa KoJieOaHUH rpy3a, MOABEIHICHHOTO K HUTH,
OT MaccChl Tpy3a.

OneITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCThH TEpUOAa KOJIEOAHUW TPYKUHHOTO
MasiTHHKa OT MacChl TPy3a U )KECTKOCTH MPYKHHBI.

N3mepenne yckopeHust CBOOOTHOTO MaIeHUSI.



DJIEKTPOMATHUTHOE 110JI€ M 3JIEKTPOMATHUTHbIE BOJITHbI

DNEeKTPOMarHuTHOE ToJe. DNEeKTPOMarHUTHBIC BOJIHBI. CaoiicTBa
ANEKTpOMAarHuTHeIX BoiH. Illkama  siexkTpoMarHUTHBIX — BoJH. Vcmonb3oBanue
AJIEKTPOMArHUTHBIX BOJIH JJIsI COTOBOM CBSI3H.

DneKTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BoHOBBIE CBOWCTBA CBETA.

Jlemoncmpayuu
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BonHoBEIE CBOICTBaA CBETA.

Jlabopamopnvie pabomoi u onvimul
N3ydeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C IIOMOIIBIO MOOUIIBHOTO TeneoHa.

CBeToOBBI€ SIBJICHUSA

JIyueBasg mopnens cBerta. Mcrounuku csera. IIpsMosMHEHOE pacnpoCTpaHEHHE
ceeta. 3armenuss Connua u Jlywel. Otpaxenue cBera. Ilmockoe 3epkano. 3akoH
OTpaXKEHUS CBETA.

IIpenomienue cBera. 3aKOH NpeIOMIICHHs cBeTa. 11ojIHOE BHYTpEeHHEEe OTpaKeHHE
cBeta. Mcnonb30BaHue NOJHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOAAX.

JIunza. Xopn nydeit B nmH3e. Ontuyeckas cucrema ¢oToanmnapara, MUKPOCKOIa
u Teneckona. ['na3 kak onruyeckas cucrema. biiM3opykocTs U JATbHO30PKOCTb.

Pasznoxenue 6enoro csera B cnekTp. OnbiTel HetoToHA. Cr0K€EHNE CTIEKTPaAIbHBIX
1BeToB. Jlucnepceus ceera.

Jlemoncmpayuu
[IpssMonMHENHOE pacIpOCTPAHEHHE CBETA.
OtpaxeHune cBeTa.
[Tony4yenue n3o0paxeHUil B JIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.
OnTHYeCKUN CBETOBO/I.
Xon nyyei B coOuparoleit JInH3e.
XO0J1 Iyuer B pacCenBarOLIEH JIMH3E.
[Tony4yeHnue n3o00paxeHuil ¢ MOMOILBIO JIUH3.
[Tpuniun nevictBus poroanmnapara, MUKPOCKOIIA U TEJIECKOTIA.
Mopens rnasa.
Paznoxenue 0enoro ceeta B CHEKTP.
[Tomy4yenue Genoro cBeTa NpH CIOKEHUH CBETA Pa3HbIX I[BETOB.

JlabopamopHhwvie pabomul u onvimol
HccnenoBanue 3aBUCUMOCTH YIJIa OTPaKEHUsI CBETOBOTO JTyda OT yTIJia afcHHUS.
N3yuenune xapakTepucTUK N300paKeHUs MpeAMETa B TUIOCKOM 3epKaJie.
HccnenoBanue 3aBUCUMOCTH yTJTa MPEIOMIICHUS CBETOBOTO JIy4a OT YIJia aJACHUS
Ha TPaHUIIE «BO3IYX—CTEKIION.



[Tomy4yenue n3o0paxeHuii C MOMOIIHI0 COOUPAIOIIEH JIMH3HI.

Omnpeneneane (OKYCHOTO PACCTOSIHUS M ONTHYECKOW CHITBI COOMPAFOTIEH JTUH3BI.
OMNBITHI 1O Pa3IOKEHUIO OEIOTO CBETA B CIIEKTP.

OnBITH 10 BOCTIPUATHUIO 1[BETA MIPEIMETOB MPU WX HAOTIOJACHUU Yepe3 IIBETOBHIC

(UITBTPHI.

KBanToBbIe siBJICHUA

Onwitel  Pesepdopna u mumanerapHas mozenb atroma. Moxens atoma bopa.
Hcnyckanue u nornouieHue ceera atoMoM. KBaHTel. JInHelyaThie CIIEKTPBI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- u ramma-u3nydeHus. CTpoOeHHEe aTOMHOTO Spa.
Hyxnonnas mozaens atoMHOTO sapa. M3oronsl. Pagnoakrusnsle npespanieHus. [lepuon
noJiypacnaaa aTOMHBIX €.

SnepHble peakuuu. 3aKOHBI COXPaHEHHUs 3apsA0BOT0 U MAaCCOBOI'O YUCEN. DHEPTHs
CBA3M aTOMHBIX snuep. CBsA3b Maccel M dHepruu. Peakuny cuHTE3a WM JCIICHUA SAEP.
Ncrounnku sneprun ConHIA U 3BE3I.

Anepnas odHepretuka. JIeMCTBHS pagMOAKTHBHBIX HW3JIYYEHHW Ha JKUBBIC
OpTraHHU3MBI.

Jlemoncmpayuu
CrexTpbl U3Ty4eHUS U MOTJIONICHUSI.
CriexTpbl pa3IM4HbIX Ta30B.
CnekTp Bojopoaa.
Habmronenue tpexoB B kamMmepe Busbcona.
PaboTa cueTurka HOHU3UPYIOIINX U3TyUEHUH.
Perucrparius u3mydeHus: IpUPOJIHBIX MUHEPAJIOB U MPOITYKTOB.

JlabopamopHwvie pabomul u onvimol

HaGnroaeHue CrTonHbIX U TMHEHYAThIX CIICKTPOB U3TydeHUSI.

HccnenoBanue TpEeKOB: M3MEPEHHME JHEPTHMHU YACTHUIIBI 110 TOPMO3HOMY IyTH
(o dhortorpadusm).

N3mepenne pannoakTuBHOTO (hOHA.

IHoBTOpHUTEIBbHO-0000 A0 MOLYJIb

[ToBTOpHUTENHEHO-0000IAIOMINKA MOYJIb MPEJHA3HAYEH [JIsl CUCTEMaTH3aluu U
00001IEeHHS TPEAMETHOTO COACPKAHUS U OMbITa JEATEIbHOCTH, MPUOOPETEHHOTO NpHU
U3yYeHUH Bcero Kypca (u3MKd, a Takke g TOATOTOBKM K OCHOBHOMY
rocyJIapCTBEHHOMY AK3aMeHY 10 (pu3uKe Jijisi 00ydaromuxcsi, BHIOPaBIINUX ATOT yU4eOHbIN
IIpeIMET.

IIpy u3ydyeHHH AAHHOTO MOZYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BH/IBI
NEeSTEIbHOCTH, HA OCHOBE KOTOPBIX OOECneyrMBaeTcs JOCTHXKEHHE MPEAMETHBIX
M METanpeAMETHbIX  IUIAHUPYEMBIX  pe3yJbTaToB  00ydeHus, (opmupyercs
€CTECTBEHHO-HAYy4YHasi TPaMOTHOCTb: OCBOECHHME HAYYHBIX METOJOB MCCIEIOBaHUS
SBJICHUM MPUPOJIbI U TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBSCHATh (PU3NUYECKUE SBIICHUS,



NPUMEHSAS TOJYyYECHHbIE 3HAHUS, pEllaThb 3aJadyd, B TOM YHUCJIE KayeCTBEHHbIE
U DKCIIEPUMEHTAJIbHBIC.

[TpuHUIMIIMATBHO AEATENBHOCTHBIN XapaKkTep JaHHOTO MOIYJISI pEaIu3yeTCs 3a CUET
TOT0, YTO 0OYYarOIIKECs BBIMOIHSIIOT 334aHNs, B KOTOPBIX UM IIPEJIaraeTcs:

HA OCHOBE TMOJIyUYE€HHBIX 3HAHUW PACIO3HABATh U HAYYHO OOBSICHATH (U3UUYECKUE
SABJICHUS B OKPYKAIOIIEH IIPUPOJIE U ITIOBCETHEBHOM KU3HU;

MCIIOJIb30BaTh HAyYHBIE METObI HCCIIECAOBAHNS (DU3UUECKUX SIBICHUN, B TOM YHCIIE
IUTS IPOBEPKHU TMIIOTE3 U MOJTYYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSACHATh HAyYHbIE OCHOBbI HaumOOJEe BaXHBIX JOCTH)KEHHH COBPEMEHHBIX
TEXHOJIOTHM, HaIpUMEpP, IPAKTUYECKOTO0 HCIIONb30BaHUS pPa3IU4YHbIX HCTOYHUKOB
SHEPIUU Ha OCHOBE 3aKOHA IIPEBPALICHUS U COXPAHEHMSI BCEX U3BECTHBIX BUJIOB DHEPTUM.

Kaxnmasd U3 TeM AaHHOTO MOJIYJI BKJIIOYAET JKCIIEPUMEHTAIBHOE HCCIIEIOBAHUE
obobmraroiero xapakrepa. Mojynb 3aBepilaeTcsl MPOBEICHUEM JIUArHOCTHYECKON U
OLIEHOYHOH paboThl 3a KypC OCHOBHOTO 00111ero 00pa3oBaHMUsL.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOT'PAMMBI 110 PU3UKE
HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA3OBAHUA

N3yuyenne (u3Mku Ha ypOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs HAMPABICHO
Ha JIOCTMXKEHHE JIMYHOCTHBIX, METANpPEIMETHBIX M NPEAMETHBIX 00pa3oBaTEIbHBIX
PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbpraTe usydeHuss (pU3MKM Ha YpPOBHE OCHOBHOI'O 0OIIEr0 oOpa3oBaHUs
y o0y4aronierocst 0yayT chopMUpOBaHbI CIEIYIOUIUE TNYHOCTHBIE PE3YyIbTAThl B YACTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS:

IPOSIBJICHHE HMHTEpECa K HCTOPUU U COBPEMEHHOMY COCTOSHHUIO POCCHUHCKOU
(u3MUEeCcKOi HAYKH;

LIEHHOCTHOE OTHOIIEHHUE K JOCTHKEHHUSIM POCCUICKUX YUEHBIX-(DU3HKOB,

2) rpaskKAaHCKOT0 ¥ TyXOBHO-HPABCTBEHHOI'O BOCTIMTAHMSI:
FOTOBHOCTh K AKTMBHOMY YYacTUIO B OOCYXKJEHUU OOIIECTBEHHO-3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBI3aHHBIX C IPAKTUUECKUM NMPUMEHEHUEM JIOCTHXKEHUN (DU3UKY;
OCO3HAHHUE BAXKHOCTH MOPATbHO-3TUUYECKUX MPUHITUIIOB B IESITEILHOCTH YYEHOTO;

3) 3CTEeTHYECKOT0 BOCIIUTAHMS
BOCIIPUSITHE OCTETUYECKMX KadeCTB (PU3MUCCKOM HAyKH: €€ TapMOHHYHOIO
IIOCTPOEHMSI, CTPOTOCTH, TOYHOCTH, IAKOHHYHOCTH;

4) IeHHOCTH HAYYHOTO TIO3HAHMSI:

OCO3HaHUE LIEHHOCTH (DU3MUECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTa IO3HaHUs
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUM, BaJKHEUIIIEN COCTABIAIOIIEN KYJIbTYpPHI;

pa3BUTHE HAy4yHOH JIOO03HATEIBHOCTH, UHTEpEca K HCCIENOBATEIbCKON
NEATENBHOCTH;

5) hopMupoOBaHUS KYJIbTYPHI 310POBbSI 1 IMOIMOHAJIBHOI0 0J1ArOMOJIYIHS:
OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a KU3HHM B  COBPEMEHHOM
TEXHOJIOTHYECKOM MUPE, BAXKHOCTH MPABUJT 0€30MMaCHOTO TTOBEACHUS HAa TPAHCTIOPTE, Ha
JI0pOTax, C JMEKTPUYECKUM U TETIJIOBBIM 000PY/I0BAHUEM B JIOMAITHUX YCIOBHSIX;
c(hOpMHUPOBAHHOCTHh HaBbIKa pedICKCUH, NMPU3HAHKUE CBOETrO MpaBa Ha OMIMOKY U
TaKOTO € MpaBa y APyroro 4eJaOBEKa;

6) TPyA0BOT0 BOCTIMTAHMS:
aKTHBHOE Yy4yacTHe B PEINICHWHM MPAaKTHYECKUX 3agad (B paMKax CEMBH,
00pa3oBaTe/IbHOM OpraHU3aliy, HACCIIEHHOTO MMyHKTA, POTHOTO KPast) TEXHOJIOTHYECKO
U COIMAILHON HAIPaBIEHHOCTH, TPEOYIOMIUX B TOM YHCIIE U (PHU3UIECKUX 3HAHUM;
HHTEPEC K MPAKTHUYECKOMY U3yUEHHUIO MPO(ECCHii, CBA3aHHBIX C (PH3UKOM;



7) 3K0JIOTHY€eCKOT0 BOCIIMTAHMS:

OpHUEHTAIMsI HAa IpUMEHEeHHEe PU3NYECKUX 3HAHUU JJI PElIeHUs 3a/1a4 B 00JacTH
OKPYXAaIOILEH Cpeibl, IJIAHUPOBAHMS IMOCTYNKOB M OLIEHKH UX BO3MOXHBIX IMOCIEACTBUI
IUISL OKPY>KArOLIEN Cpelbl;

OCO3HaHMeE TII00ATBHOT0 XapaKTepa HKOJIOTHYECKUX TPOOJIEM U IyTEN UX PEIICHNUS;

8) amanTanuu K N3MEeHSIONIMMCS YCJIOBUSIM COIUATBLHON M MPHPOIHON Cpebl:

NOTPEOHOCTH BO B3aUMOJICUCTBUU TPU BHITIOJHEHUH HMCCIEAOBAHUN U TMPOEKTOB
(bu3nUuecKoil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTHUX;

MOBBIIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JesITeIbHOCTD;

NOTPEOHOCTH B (POPMUPOBAHUYU HOBBIX 3HAHUI, B TOM Uncie GOpMYyTUPOBATD HIIEH,
HOHSTHS, TUTIOTE3bI O (PU3HUECKUX OOBEKTAX U SIBICHUSX;

OCO3HaHME JAe(DUIUTOB COOCTBEHHBIX 3HAHUNW M KOMIIETEHTHOCTEH B 00JacTH
bu3uKY;

IUTAHUPOBAHHUE CBOETO DPA3BUTHS B MPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHMIA;

CTpEMJICHHE AaHaJN3UpPOBATh M BBISABIATH B3aMMOCBSI3M MPHUPOJBI, OOIIECTBa
Y SKOHOMUKH, B TOM YHCJIE C UCIIOJIB30BaHUEM (PU3NUECKUX 3HAHMUIA;

OLIEHKA CBOMX JICUCTBUM C YUETOM BIIMSHUS HA OKPY>KAIOIIYIO CPEAY, BOZMOXKHbIX
rJ100aJIbHBIX ITOCIEICTBHUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare uzyueHus (U3MKKM HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
y oOyyaromierocs OyayT copMUpOBaHbl METANIPEAMETHBIE PE3YIbTaThl, BKIIOYAIOIINE
MO3HABaTElIbHbIE  YHUBEpCaldbHbIE  y4eOHbIE  JIEWCTBUS,  KOMMYHUKATHUBHBIC
YHUBEPCATbHBIC YUeOHBIC JCHCTBYS, PETYJIATUBHBIC YHUBEPCATBHBIC YIeOHbIC IEHCTBUSI.

ITo3HaBaTe/IbHbIE YHUBEpPCAJbHbIC Y4eOHbIe NeiCTBHUSA
ba3oBble Jornyeckue JeicTeus:

BBISIBJISITH M XapaKTEpU30BaTh CYILIECCTBEHHbIE NPU3HAKKM OOBEKTOB (SIBICHUM);

yCTaHABIMBAaTh  CYIIECTBEHHBI  TpHU3HAK  KjilacCU(PHUKAIMK,  OCHOBAHUSA
1U1s1 000OLIEHUS U CPABHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTUBOPEUUS B pacCMaTPUBAEMBbIX (haKTax, JaHHBIX
¥ HaOIOJICHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBJICHHSIM;

BBISIBJISITh NPUYMHHO-CIICACTBEHHBIE CBSA3HM MPU M3YYCHUHU (PU3UUECKHUX SIBJICHUMN
U TPOIIECCOB, MPOBOIUTH BBIBOJABI C MCHOJIB30BAHUEM JIEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKIIOYeHHU, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3NYECKUX BEITUUNH;

CaMOCTOSTENILHO BBIOMpATh CHOCOO pereHus: y4deOHoW (Qu3uyeckon 3amadn
(cpaBHEHHE HECKOJIBKUX BapUaHTOB PEIICHHUs, BEIOOP HanboIee MOAXOISAIETO C YUeTOM
CaMOCTOSITENTEHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble ucciexoBaTe/ILCKHeE NeHCTBUSA .
MCII0JIb30BaTh BOIIPOCHI KAK UCCIIEA0BATEILCKUI HHCTPYMEHT MO3HAHMSI;



MPOBOJUTh MO CaMOCTOSTEIbHO COCTAaBJIICHHOMY IUIaHY OIBIT, HECIIOXKHBIN
(U3UYECKUH IKCIIEPUMEHT, HEOOIIBIIOE NCCIIET0BaHNE (PU3UUECKOTO SIBJICHUS,

OIICHWBATh Ha MPUMEHUMOCTD U JOCTOBEPHOCTHh MH(OPMAIIHIO, TTOTYICHHYIO B XOIC
MCCIICIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSATEIbHO (OPMYIHPOBAaTH OOOOIICHWS ¥ BBIBOJALI 10 pe3yJbTaTaM
IPOBEJICHHOT'0 HAOIIOCHUS, OTIbITA, UCCIICIOBAHUS;

IPOTHO3UPOBATh BO3MOKHOE JajibHEIIee pa3BUTHE (PU3MUYECKHX MPOLIECCOB, a
TaKKe€ BBIIBUTATh TMPEANOJOXKEHUS 00 UX PpPa3BUTUM B HOBBIX YCIOBUSX U
KOHTEKCTaXx.

Pabora c undopmanueii:

OPUMEHATh Pa3JIMYHbIE METOAbl, HMHCTPYMEHThl M 3amIpoChl IpPHU IOUCKE
U oTOOpe MHbOpPMAIMU UM JaHHBIX C YYETOM MPEANIOKEHHOW yueOHON (u3mueckon
3aJauu;

aHAJIM3UPOBaTh, CHUCTEMATHU3UPOBATh W  HMHTEPIPETHPOBATh  HH(POpPMAIIHIO
pa3IMYHBIX BUIOB U (HOPM MPEICTABICHIS;

CaMOCTOSATENIbHO BBIOMpaTh ONTUMAIbHYIO (POpMY MpeAcCTaBICHUS HHPOpMaluu
¥ WUIIOCTPUPOBATH pEIIaeMble 3aa4ld HECJIOKHBIMH CXEMaMH, AMarpaMMaMH, WHOMN
rpa@uKoi 1 UX KOMOWHAIIUSAMH.

KoMMmyHuKaTHBHBIC YHUBEpPCAJbHbIC Y4eOHbIC eHCTBHS
Oo01menune:

B X0Ji¢ OOCYXKJeHMUsI y4yeOHOro Marepuasna, pe3yiabTaToOB JIa0OpaTOPHBIX paldoT
Y TIPOSKTOB 33/1aBaTh BOIPOCHI IO CYIIECTBY 0OCYKIA€MOM TEMbI M BHICKA3bIBATh HJIEH,
HalleJICHHBIC Ha PEIICHHE 3aa4d U TOAJIep KaHue OJaroxenaTeIbHOCTH OOIIEHUS;

COTIOCTaBIIATh CBOM CYXKICHHS C CYXICHHSIMHU JPYTHX YYaCTHUKOB JHayora,
oOHapyKUBaTh Pa3IMINEC U CXOJICTBO TIO3UITUH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

nyOJUYHO TPEACTABIATH PE3YJNbTAThl BBIMOJHEHHOTO (U3MUECKOTO OIBITa
(3KCTIepUMEHTa, HCCIISIOBAHUS, TIPOEKTA).

CoBmecTHas1 1eITEJIbHOCTD (COTPYAHUYECTBO):

MOHUMATh U UCTIOJIH30BATh MPEUMYIIIECTBA KOMAHAHOW U WHINBUYaIbHON pabOThI
P PEIIeHUH KOHKPETHOHN (hMU3UUECKOM MPOOIEMBI;

NPUHUMATh IIeJIM COBMECTHOU JACSATCIBHOCTH, OPTaHW30BBIBAThH JEHCTBHS IO €€
JOCTIKEHUIO: PACTIPENIEIISTh PO, 0OCYXKIaTh MPOIECCHl U PE3yJIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUSI HECKOJIBKUX YEJIOBEK;

BBITIOJIHATH CBOIO YacTh pabOTHI, TOCTUTAsT KAYECTBEHHOTO pe3yJibTaTa M0 CBOEMY
HaIpaBJICHUIO U KOOPJIUHUPYS CBOU JEHCTBUS C IPYTUMHU WICHAMU KOMAaH/IbI;

OIICHMBATh KAaueCTBO CBOEro BKJaJa B OOMUN TPOAYKT MO KPUTEPHSM,
CaMOCTOSTENILHO C(OPMYITHPOBAHHBIM yUYaCTHUKAMHU B3aMMOICHCTBHSI.



PerynsiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE AelCTBUS
Camoopranuzamnus:

BBISIBJISITH MPOOJEMBbI B JKM3HEHHBIX W Y4YEOHBIX CHUTyalUsX, TPEOYIOMIMX s
peuieHus (pU3NUECKUX 3HaAHU;

OpPUEHTHUPOBATHCS B PA3IUYHBIX MOAXOAAX MPUHATHS PEIICHUN (MHAUBUAYAJIbHOE,
MIPUHATUE PELICHU B TPYIIIE, IPUHATHE PEIIEHUN TPYIIION );

CaMOCTOSITEJIBHO COCTaBJISITh AJITOPUTM peIIeHUs (PU3NYECKON 3a/a4l WM IUIaHa
UCCIIEJIOBAaHUSI C YYETOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEM,
apryMEHTUPOBATh Mpe/IaraéMble BapuaHThl PEIICHHMI;

IIPOBOJIUTH BBIOOP U OpaTh OTBETCTBEHHOCTH 34 PELICHUE.

CaMOKOHTPOJIBb:

JaBaTh OLIEHKY CUTYallUH U MPEIaraTh MJIaH €€ N3MEHEHUS;

OOBSICHATh NMPUYUHBI JOCTHKEHUS (HEAOCTHXKEHUSI) PE3yJIbTaTOB JEATECIbHOCTH,
J1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B JI€SITEIBHOCTh (B TOM YHCJIE€ B XOJ BBIIOJHCHUS
(U3UYECKOTO HCCIENOBAaHUSA WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBIINXCS CUTYaIlUN, YCTAHOBIIEHHBIX OMIMOOK, BOSHUKIINX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIIOBUSM.

IOMOLHUOHAJILHBIN HHTEJLJIEKT:
CTaBUTh Cce0s Ha MECTO JPYroro 4eJlioBeKa B XOJe CIopa WM JUCKYCCHH
Ha HAyYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTOTO.

IIpunsitue cebst U APyrux:
IpU3HABaTh CBOE IPAaBO Ha OIMMOKY NpH pEHieHUH (PU3UYECKUX 3ajad WId
B YTBEP KJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBo JPYroro.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pe3ynbTaThl OCBOEHUSI MPOTPaMMBbI MO (HU3MKE K KOHILy OOydeHUs
B 7 Kj1acce:

[IpeameTHbie  pe3ynabTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTpaXKaTh
c(hOpPMHUPOBAHHOCTH Yy 00YUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh TOHATHS: (PU3MYECKUEe M XUMHUYECKHE SIBJICHUS, HaOIIOJCHUE,
AKCIIEPUMEHT, MOJEIlb, TUIOTE3a, CAMHULBI (DU3MUYECKUX BEIWYHH, aTOM, MOJEKYyJa,
arperaTtHble COCTOSIHUSI BEIIeCcTBa (TBEpIOE€, *KHUJIKOE, ra3000pa3HOE), MEXaHHYECKOE
IBW)KCHHE  (paBHOMEpPHOE, HEpPaBHOMEpPHOE,  MPSMOJIMHEHHOE),  TPaCKTOPHs,
paBHOJICHCTBYIOIIAsA cuil, aAedopmanms (ympyras, IJacTUYECKas), HEBECOMOCTb,
COOOILAIOIIUECS COCY/IbI;

pasnuyaTth sBieHus (nuddys3us, TEIIOBOE BIKEHHWE YaCTHI[ BEIIECTBa,
paBHOMEpHOE JIBIDKEHHE, HEPAaBHOMEPHOE JIBIDKEHUE, WHEPIINS, B3aUMOJICHCTBHE Tel,
paBHOBECHE TBEPJbIX TEJ C 3aKPEIUIEHHOM OChI0 BpallEHUs, Mepefada aBiICHHs
TBEPABIMU TEJIAMH, KUJIKOCTSIMHU W ra3aMu, aTMOC(HEpHOE TaBJICHHE, IIaBaHUE Te,



MPEBPAIICHUS MEXaHUYECKOM HHEPruH) IO ONHCAHUIO HX XAPAKTEPHBIX CBOWCTB
¥ Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHUE;

pacno3HaBaTh MPOSIBICHUE HM3YYECHHBIX (PU3NYECKHUX SBICHUN B OKpPYXKaIOLIEM
MUpE, B TOM YHclie (PU3UUECKUE SIBJICHUS B IPUPOIE: TPUMEPHI IBIKEHUS C Pa3TUIHBIMU
CKOPOCTSMHM B XMBOM M HEKHBOW IIPUPOAE, IEHUCTBHE CUIBI TPEHHsI B IPUPOJE
U TEXHHKE, BIHUSHHUE aTMOC(PEPHOTO AABICHUS Ha >KUBOM OpraHu3M, IIaBaHUE DPbIO,
pbhlYary B TEJE€ YeJIOBEKa, IPU ATOM NEPEBOJUTH MPAKTUYECKYIO 33/auy B y4eOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3UUECKUX SBICHUI;,

OMUCHIBATh M3yUYEHHBIE CBOWCTBA Tel M (PU3UYECKUE SBICHUS, HCIOIB3Ys
¢u3nueckrue BeIUYMHBI (Macca, 00beM, IUIOTHOCTh BELIECTBA, BPEMSI, IyTh, CKOPOCTb,
CPEIHsAsl CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC Tela, CUJIa TPEHHMS, 1aBJICHUE
(TBepmoro Tena, KHUIKOCTH, Tas3a), BBITAIKUBAIOLIAs CUJIa, MEXaHudeckas paloTa,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbl, KO3(D(PUIMEHT TMONEe3HOro JAEWUCTBUSA
MEXaHU3MOB, KMHETUYECKas U NOTEHLMAJIbHAS SHEPrus), NpU OMHMCAHUM MPABUIBHO
TPaKTOBaTh (PU3NUYECKUN CMBICI UCIOIb3yEMbIX BETUUMH, UX 0003HAYEHUS U €IMHULIBI
(U3MYECKUX BEJIWYMH, HAXOAUTh (OPMYJIbl, CBS3bIBAIOLIME JAHHYIO (U3UUYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTh IpaUKU H3Y4YEHHBIX 3aBUCUMOCTEU
(bu3NUYECKUX BEJINYMH;

XapaKTEpHU30BaTh CBOMCTBA TeJ, (PU3MYECKHE SABICHHUS U IPOLIECCHI, HUCIOIb3YS
IpaBWia CIOKEHUs cuil (BIOJb OJHOW mpsiMoit), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, mpaBUjIo paBHOBECHS pbryara (0J10Ka), «30710TO€E MPABUII0» MEXAHUKH, 3aKOH
COXpAHEHUs MEXAaHWYECKON HHEpruu, MpH 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA Y 3aIMCBhIBATh €0 MaTEMaTUYECKOE BbIPAKEHNUE;

OOBACHATH (PU3NYECKHUE SIBJICHUSA, MPOLECCHl M CBOMCTBA Tel, B TOM YHUCIHE
U B KOHTEKCTE CHTyaluid NPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBISABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE W3 1-2 JIOTMYECKUX IIAaroB C
MCIIONIb30BaHNEM 1—-2 M3y4eHHBIX CBOMCTBA (PM3MUECKUX SBICHUH, (DU3MUECKUX 3aKOHA
WJIM 32aKOHOMEPHOCTH;

pemarb pacueTHble 3ajayu B 1—2 AEHCTBUS, KCMONB3YS 3aKOHBI U (OPMYIIbI,
CBSI3bIBAIOIME (PU3NUECKUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33/JauM 3alHUChIBATh
KpaTKOE YCIJIOBUE, IMOJACTaBIATh (PU3NYECKUE BEIWYMHBI B (POPMYJbl M MPOBOIUTH
pacyeThbl, HaXOIUTh CIPABOYHBIE TAHHbIE, HEOOXOAUMBIE 1JIs1 pEUICHUS 3a/1a4, OLIEHUBATh
PEATUCTUYHOCTD TOJTyYeHHON (DU3NYECKON BEIIMUNHBI;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOLIM (PUINYECKUX
METO/IOB, B OIKMCAaHUU HWCCIAEAOBAHUS BBIACIATH MPOBEPSIEMOE TMPEANONIOKEHUE
(rumotesy), pa3nuyaTh U UHTEPIPETUPOBATH MMOTYUCHHBIN Pe3yabTaT, HAXOAUTH OLUTHOKH
B XO/I€ ONbITA, TPOBOJUTH BBIBOJIBI IO €T0 pe3yjIbTaTaMm;

IPOBOJUTH OMNBITHl IO HAOMIOACHUIO (PU3MYECKHUX SIBICHUN WM (DU3UUECKUX
CBOMCTB Tel: (POpMYJIMPOBATH MPOBEPSIEMbIE MPEATION0KEHHS, COOUPATh YCTAaHOBKY U3
MpeIOKEHHOr0 000pyA0BaHNS, 3aMUChIBATh XO/1 ONbITa U (POPMYIHPOBATH BBIBOIbI;



BBIIIOJIHSTH MPSIMbIE H3MEPEHUS PACCTOSIHUSL, BDEMEHHU, MAacChl T€NNa, 00beMa, CHJIbI
U TEMIEPATypbl C UCHOIB30BAHUEM aHAJIIOTOBBIX U HU(POBBIX MPUOOPOB, 3aMUCHIBATD
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHON aOCOIIOTHOMN MOTPEUTHOCTH N3MEPEHUM;

IPOBOJIUTH MCCIIEAOBAHNE 3aBUCUMOCTU OAHON (PU3NUECKON BEIIMYUHBI OT JPYTroi
C MCMOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JIBHXKYLIETOCS
TeNa OT BPEMEHU JIBUKEHUS TeNa, CUJIbl TPEHUS CKOJBXKEHHS OT Beca Teljla, KauecTBa
00paOOTKM TIOBEPXHOCTEH Tel W HE3aBUCHUMOCTH CHUJIBI TPEHHS OT IUIOIIAIu
CONPUKOCHOBEHHSI TEJ, CHJIbl YIPYTOCTU OT YAJWUHEHUS MPY>KUHbBI, BBITAJIKUBAIOLIEH
CWIbl OT O00beMa MOIPY)KEHHOM YacTh Tela M OT IJIOTHOCTH JKUJIKOCTH, €€
HE3aBHCUMOCTH OT IJIOTHOCTH TeJla, OT IIIyOUHBI, Ha KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUN
IUTaBaHUS TEJl, YCIOBUN paBHOBECHsI pbhluara M OJOKOB, y4aCTBOBaTh B IJIAHMPOBAHUU
y4eOHOro HCCIIEIOBAaHUS, COOMpPATh YCTAaHOBKY M BBINOJHATh H3MEPEHUS, CIELys
MPEAJIOKEHHOMY  IUIaHy, (UKCHUpPOBaTh pe3yJbTaThl MOJIYYEHHON 3aBUCHMOCTH
(¢u3NYECKUX BEJIMYMH B BUJE NPEJIOKEHHBIX TaOIUI U rpa(UKOB, IPOBOJIUTH BHIBObI
0 pe3yJbTaTaM UCCIEI0BAHMUS;

IPOBOJUTh KOCBEHHbIE M3MEpPEHMs] (PU3NYECKUX BEIUYUH (IJIOTHOCTH BELIECTBA
KHUJIKOCTH W TBEPAOrO Tela, CHUJla TPEHUS CKOJBXEHMS, JIaBJICHHE BO3AyXa,
BBITAJIKMBAIOIIAs CUJIa, ACHCTBYIONIAs Ha IOTPYKEHHOE B )KUJIKOCTbh TEJIO, KO3PPUIUEHT
MOJIE3HOTO JIEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYs MPEAJIOKEHHON HHCTPYKUUU: IIPH
BBINIOJIHEHUH HW3MEPEHUN COOMpPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIISTH
3HAYEHUE UCKOMOM BEJIMYHHBI;

co0nroaTh MpaBuUjia TEXHUKH O€30MacHOCTH Ipu paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

UMETh TPEJCTaBICHHE O NPUHLMIAX JEUCTBUS TNPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB: BECHI, TEPMOMETP, AMHAMOMETP, COOOUIAIOIINECS COCYAbl, 0apOMeTp, pblyar,
MOJIBUKHBIM M HEMOABUKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTb;

XapaKTepU30BaTh MPUHIUMBI JCUCTBUS W3YYCHHBIX NMPUOOPOB M TEXHUYECKUX
YCTPOMCTB C UCTOJIB30BAHUEM HUX ONHUCAaHUSA (B TOM YHUCIE: MOALIUIHUKN, YCTPOUCTBO
BOJIONIPOBO/IA, TUAPABIMYECKHN Ipecc, MAaHOMETP, BBICOTOMEp, MOPUIHEBOM Hacoc,
apeoMeTp), MUCMOJb3ysl 3HAaHUS O CBOMCTBaX (PU3MYECKUX SIBICHUH W HEOOXOIUMBIC
(r3MUecKue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOAUTH MpPUMEPHl (HAXOAUTh HH(POPMALMIO O NPHUMEpPax) MPAKTHYECKOTO
UCIIOJIb30BaHUsl (PU3UYECKMX 3HAHUM B MOBCEAHEBHOM MU3HU [UIsi oOecredeHust
0e3omacHOCTH TMpu OOpalieHUH C NpudopaMH U TEXHUYECKUMHU YCTPOMCTBAMH,
COXPAHEHUS 30POBbsI U COOJIIOICHUSI HOPM 3KOJIOTHYECKOTO TIOBE/ICHUS B OKPYKaroIIen
cpene;

OCYIIECTBIISATH OTOOP MCTOYHMKOB MH(popMaiuu B MHTepHETE B COOTBETCTBUU C
3a/IaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOLIMXCS] 3HAHUW U IyTEM CpaBHEHUS
pa3IMYHBIX UCTOYHUKOB BBIIEIATh MH(POPMAIIUIO, KOTOPAsl SIBISETCA MPOTHUBOPEUYUBOM
WJIM MOKET OBITh HEJTOCTOBEPHOM;



WCIIOJIb30BaTh MPU  BBIOJHEHWH YYE€OHBIX 3aJaHUA HAYYHO-TIOMYJISPHYIO
auTepaTypy (U3MUECKOro COJep>KaHUs, CIPaBOYHBIE MaTEpHUalbl, PECypChl CETH
WuTtepHer, BruajeTb NpUEMaMHd KOHCIIEKTHPOBAHUS TEKCTa, MNPeoOpa3oBaHUs
MH(POpPMAIMU U3 OJJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOIICHHS HA OCHOBE 2—
3 UCTOYHMKOB MH(OpMAIIMH, B TOM YHUCIIE MyOJIUYHO IPOBOJUTH KPAaTKHE COOOLIEHUS O
pe3ynbTaTax MPOEKTOB WM yYE€OHBIX UCCIEI0BAHU, TPU 3TOM I'PAMOTHO MCIIOJIb30BATh
W3YYCHHBI TIOHATUWHBIM ammapaT Kypca (U3HKH, COIMPOBOXKIATH BBICTYIJICHHE
IIPE3CHTALUEN;

MIPY BBITIOJTHEHUH YY€OHBIX MPOCKTOB U UCCIIEIOBAHUHN paclpeesaTh 00s13aHHOCTH
B IPYIIIIE B COOTBETCTBHUHM € IIOCTABJICHHBIMU 33JJa4aMHU, CJICANTH 3a BBIIIOJIHEHUEM IIIaHa
JEHCTBUM, OLIEHWBATh COOCTBEHHBIM BKJAJ B JESITEIBHOCTh TPYMIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS MPOrpaMMbl MO (PU3HKE K KOHIy OOyueHus
B 8 Ki1acce:
[IpeameTHble  pe3yapTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTpPa)KaTh
c(hOPMHUPOBAHHOCTD Yy 00YYAIOIIUXCS YMEHUI:
WCITOJIB30BATh MOHATHS: MAacca U pasMePsl MOJIEKYJI, TEIUIOBOE ABUKEHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHUSI BEILECTBA, KPUCTAIIIMYECKHE U aMOp(HbIE Tena,
HACBIIICHHBI U HEHACBIILIEHHBIN Map, BIaXKHOCTh BO3/1yXa, TEMIIEPAaTypa, BHYTPEHHS A
DHEPIrHUs, TEIUIOBOM JBUTAaTEINb, JIEMEHTAPHBIN JJIEKTPUUECKHUN 3apsf, MIEKTPUUECKOE
1oJie, TPOBOJHUKH U AUDIIEKTPUKH, IIOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
pasnuyarh SBJICHUS (TEIUIOBOE PACIIMPEHHUE U CKATHE, TEIUIONEpeaayda, TENI0BOE
paBHOBECHE, CMauyuMBaHWE, KAaNWUISAPHBIE SBJICHMS, MCIAPEHUE, KOHACHCALS,
IUIaBJICHUE, KpUCTAITU3alus (oTBepAeBaHuUE), KUIICHUE, Terionepenaya
(TEemIoNpOBOJHOCTh, KOHBEKLMS, W3Jydy€HUE), dJCKTpU3alus Tell, B3auMOJACHCTBUE
3apANI0B, ACHCTBUS BJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE, B3aWMOJEHCTBUE
MarHuTOB, JAEHCTBME MArHUTHOTO MOJI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
UHAYKIUS) 10 ONUCAaHUI0O UX XapaKTepHbIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NYECKOE SIBICHUE;
pacrno3HaBaTh NPOSBICHUE H3YYEHHBIX (DU3MUECKUX SIBICHUN B OKpY’KaIOLIEM
MHUpE, B TOM 4HClIe (PU3HUECKHE SIBICHHUS B MNPUPOJE: MOBEPXHOCTHOE HATSKEHUE
U KanuwuUIApHBbIE SIBIICHUS B TMPUPOJIE, KPUCTAIUIBI B Tpupoae, uznydenue ConHila,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa30oBaHME POCHI, TymMaHa, MHEs, CHeEra,
AIIEKTPUUECKUE SBJICHUS B aTMOC(eEpE, ANEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3eMid, apeid MoI0CcoB, POIb MArHUTHOTO TOJIS [Tl JKU3HU Ha 3emiie, MOJIIPHOE
CUSIHUE, TpPU OTOM TNEPEBOJUTH MNPAKTUUYECKYIO 3aJadyy B YYEOHYIO, BBIICIATH
CYILIECTBEHHbIEC CBOMCTBA (IPU3HAKH) (PU3NUECKUX SIBJICHUM;
ONMKCHIBATH M3YYECHHBbIE CBOMCTBA Tel W (U3MYECKUE SIBICHUS, HUCIHOJIb3YS
¢busznueckue BeNUYUHBI (TeMIrepaTypa, BHYTPEHHSS SHEPrus, KOJUYECTBO TEIIOTHI,



yAenbHasl TEMIOEMKOCTh BEILIECTBA, y/elIbHAsl TEIUIOTa IUIABJICHUS, YJeIbHas TEIaoTa
napooOpa3oBaHus, yJelbHas TEIUIOTAa CTOpaHUs TOIUIMBA, KOA()(HUIIMEHT MOJIE3HOTO
JNEUCTBUSL TEIUIOBOW MAIIWHBI, OTHOCUTENbHAS BJIAXKHOCTh BO3/yXa, DJIEKTPUUYECKUM
3apsl, CUJIa TOKa, SJIEKTPUUECKOE HAMPSHKEHUE, COMPOTUBICHUE TPOBOHUKA, YACIbHOE
CONPOTHUBJIEHUE BEIIECTBA, pa00OTa U MOLUIHOCTH 3JIEKTPUUYECKOr0 TOKA), IPH OIMUCAHUU
NPaBUJIBHO TPAKTOBATh (PM3MYECKUN CMBICI MCIOJb3YEMbIX BEIUYHMH, 0003HAUYCHUS U
eAVHUIBI  (DU3UYECKUX BEIIMYWH, HAXOAWTHh (DOPMYJIBI, CBS3BIBAIOIINAC JTAHHYIO
(OUBUYECKYI0 BEIMYMHY C JAPYTUMH BEIWYUHAMH, CTPOHUTHh TPaPuKd HN3YICHHBIX
3aBUCUMOCTEHN (PU3MUECKUX BEITUYMH;

XapaKTEePU30BaTh CBOMCTBA TeJ, (PU3WUYECKUE SBICHUS M MPOIECCHI, HUCIOIB3YS
OCHOBHBIE TIOJIO)KEHHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpUH CTPOCHMSI BEIIECTBA,
IPUHIUI CYNEPIO3UIIMH TT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUS 3apsiia,

3akoH Oma JJis ydacTka uenu, 3akoH J[koymsa-JIeHna, 3aKkoH COXpaHEHHs! SHEPTHH,
P 3TOM YMETh (POPMYIIUPOBATH 3aKOH U 3aMTUCHIBATH €M0 MATEMAaTUYECKOE BHIPAKEHUE;

OOBSICHATH (PU3MUYECKHUE MPOLIECCHl U CBOMCTBA TEJ, B TOM UYUCIE U B KOHTEKCTE
CUTyallul  TPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  MPUUYMHHO-
CIIEJICTBEHHBIC  CBSI3U, CTPOUTh OOBSICHEHHME M3 1-2  JIOTMYeCKHX  IIaroB
C WCIIOJIb30BaHHEM 1-2 H3y4eHHBIX CBOWCTBA (U3MYECKUX SIBICHUN, (U3NIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemarh pacueTHble 3ajayu B 2—-3 ACUCTBUS, HCIONB3YS 3aKOHBI U (OPMYIIbI,
CBA3BIBAIOIIME (PU3NUYECKHUE BEJIMUMHBL: HA OCHOBE aHAJIM3a YCIOBUS 33/1a4M 3aIIMChIBATh
KpaTKO€ YCJIOBHE, BBISBISTH HEIOCTATOK JAHHBIX JUIsl PEIICHUS 3aJauyd, BBIOUpATh
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE TSl €€ PEIICHUs, IPOBOJIUTH PACUETHI U CPABHUBATH
MOJTYYE€HHOE 3HAaYeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;

pacno3HaBath MPOOJIEMbI, KOTOPbIE MOXHO PEUIUTh MPH MOMOIIM (U3HMUECKUX
METO/IOB,  WCIOJB3ysl  ONHCAaHWE  MCCIENOBAaHUA,  BBIACISATH  MNPOBEPAEMOE
MPENOJIOKEHNE, OlEHUBATh MPABWIBHOCTh TIOPSAKA MPOBEICHUS UCCIEIOBAHUS,
MIPOBOJIUTH BBIBOJIBL;

MPOBOAUTEL OMNBITHI MO HAOMIOACHUIO (U3UYECKUX SBJICHUN WIH (DU3NUECKUX
CBOMCTB TeN (KamWUISIPHBIC SIBICHHS, 3aBUCUMOCTD JIaBJICHUSI BO3/lyXa OT €ro o0bhema,
TeMIepaTypbl, CKOPOCTH MPOIECCa OCThIBAHUS U HArPEeBaHUsSI MPU U3JIYYEHUU OT ILIBETA
u3inyvarome  (MOoriomarmIieii)  MOBEPXHOCTH, CKOPOCTh  HCHAPEHHS  BOMbI
OT TeMIepaTypbl >XUAKOCTA W IUIOIMIA[M €€ TMOBEPXHOCTH, OHJIEKTpU3AIUs T U
B3aMMO/JICUCTBUE DJIEKTPUUECKUX 3aps0B, B3aWMOJICUCTBUE MOCTOSHHBIX MarHUTOB,
BHU3yaJIM3aIlisl MATHUTHBIX TIOJIEH MOCTOSTHHBIX MarHUTOB, JCHCTBUS MAarHUTHOTO TIOJIS
Ha TPOBOJAHUK C TOKOM, CBOMCTBAa 3JIEKTPOMArHHUTA, CBOWMCTBA 3JIEKTPOABUTATEIS
MIOCTOSIHHOTO TOKAa): (OopMynIupoBaTh MPOBEpSiEMble MPEANOJOKEHUSI, COOUPATH
YCTaHOBKY U3 MPEIJIOKEHHOTO 000PYI0BAaHMS, ONUCHIBATH XO/1 OTHITA U (HOPMYITUPOBATH
BBIBO/JIBI;

BBITIOJTHATh TPSAMBIE HM3MEPEHUS TEMIIEPaTyphl, OTHOCUTEILHOW BJIAXKHOCTH
BO3/lyXa, CHWJIBl TOKa, HAMpPsDKCHHUS C KCIOJb30BAaHUEM aHAJIOTOBBIX TPUOOPOB



U JTaTYNKOB (DU3MYECKUX BEIMYUH, CPABHUBATh PE3yJbTaThl M3MEPEHHUH C y4eToM
3a/1aHHOM a0COJIIOTHOM MOTPEIIHOCTH;

MIPOBOANTDH UCCIIEAOBAHNE 3aBUCUMOCTU OAHON (PU3NUECKON BEIUYUHBI OT JPYToit
C MCIOJIb30BaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTb CONPOTHUBIICHHS IPOBOJIHHKA OT
€ro JJIMHBI, IJIOMIAIU TOMEPEYHOr0 CEUEHUsI U YJEIbHOTO CONMPOTHUBJICHUS BEIIECTBA
MIPOBOJIHMKA, CUJIbI TOKA, UIYIIEr0 Yepe3 MPOBOJHMK, OT HANPSKEHUS HA MPOBOJIHHUKE,
UCCJIEIOBAHUE TMIOCJENI0BATENLHOTO W MapaJIeIbHOTO COEIUHEHUH TPOBOJIHUKOB):
IJIAaHUPOBATHh HMCCIIEIOBAHUE, COOMPATh YCTAHOBKY W BBINOJHATH W3MEPEHHMS, CIEIyS
MPEJIOKEHHOMY TUTaHy, (PUKCUPOBATh PE3yJIbTAaThl MOJYYCHHON 3aBHCHUMOCTH B BHUJIEC
TabnuI ¥ rpaduKOB, TPOBOJUTH BBIBOBI IO pe3yIbTaTaM UCCIEI0BAHMUS;

IPOBOJUTH KOCBEHHbIE H3MEPEHUs (PU3NUECKUX BEIMYUH (yAeIbHAas TEIIOEMKOCTh
BEIIECTBA, COMPOTHUBIICHUE MPOBOJHUKA, pabOTa U MOIIHOCTH AJIEKTPUUECKOTO TOKA):
IUIAHUPOBAaTh M3MEPEHMs, COOMpaTh OKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys
MPENI0KEHHOW MHCTPYKIUU, U BBIYUCIIATh 3HAYEHUE BETUUNHBL;

coOnrofaTh MpaBuUjia TEXHUKH O€30MacHOCTH Mpu paboTe ¢ J1adopaTOPHBIM
000pyI0BaHUEM;

XapaKTEepHU30BaTh MPHUHIMUIBI JEHCTBUA H3YyYEHHBIX MPUOOPOB U TEXHHYECKHX
YCTPOMCTB C UCIOJIb30BAHUEM HUX OMHMCAHUA (B TOM YMCIIE: CUCTEMA OTOIUIEHHSI JOMOB,
TUTPOMETpP, MapoBas TypOMHA, aMIEpPMETP, BOJBTMETP, CUETYUK HIIEKTPUUYECKOU
SHEPIUH, DJIEKTPOOCBETUTENIbHbIE MPUOOPHI, HArpeBaTEIbHBIE AIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUUYECKHE NPEJOXPAHUTENH, DJICKTPOMArHUT, 3JEKTPOJBUTATEIb
MOCTOSIHHOTO ~ TOKA), MCHOJb3ysl 3HAHMS O CBOMCTBaX (DU3UYECKUX SIBICHHM
1 He0OX0uMble (PU3NYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MNPOCThIE TEXHUYECKHE YCTPOMCTBA U U3MEPUTEIbHBIE MPUOOPHI 1O
CXeMaM M CXEMATHUYHBIM pUCYHKaM (KHUAKOCTHBIH TEPMOMETP, TEPMOC, NCUXPOMETD,
TUTPOMETP, JIBUraTellb BHYTPEHHEIO CrOpaHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMbI 3JIEKTPUYECKUX LENel C MOCIEAOBATENbHBIM U NapajlIeIbHbIM COECTUHEHUEM
AJIEMEHTOB, pa3inyas yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LIETIEH;

MPUBOAUTH MpUMEPHl (HAXOAUTh HH(POPMALMIO O NPHUMEpPax) MPAKTHYECKOTO
UCIIOJIb30BaHUs (PU3MYECKMX 3HAHUW B TIOBCEIHEBHOM KHU3HU I OOECredeHUs
0e3omacHOCTH TMpu OOpalieHUH C NpudopaMM U TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHUs 3J0POBbS U COOJIIOICHHSI HOPM HKOJIOTHYECKOTO MOBEICHUS B OKpYKatoLel
cpene;

OCYIIECTBIISATh TMOUCK HHPOpMamu (uznueckoro coaepxanus B HuHTepHere,
Ha OCHOBE MMEIOIIMXCSA 3HAHMM W MyT€M CPaBHEHHUS JOMOJHUTENbHBIX MCTOYHUKOB
BBIJICNISITh HMH(OpPMAIMIO, KOTOpasi SABJSETCS MPOTUBOPEUYMBON WM MOXKET ObITh
HEJI0CTOBEPHOM;

WCIIOJIb30BaTh MPHU  BBIMIOJIHEHUH YYEOHBIX 3aJaHUi  HAYYHO-TIOMYJISPHYIO
auTepatypy (U3MYECKOTro CoJepKaHMs, CIPAaBOYHBbIE MaTepuaibl, PECYpPChl CETU
WuTepHer, BhajeTb NpUeMaMd KOHCIEKTUPOBAHMS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIuU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;



CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE M KPAaTKHE YCTHBIE COOOIIEHHUs, 000O0as
UHPOPMAIMIO W3 HECKOJBKUX HCTOYHHUKOB, B TOM YHCJIE MYyOJIUYHO IPEICTABIIATH
pe3yIabTaThl MPOSKTHOW WIJIM UCCIEIOBATEIBCKOW JCSITEIBHOCTH, IPU 3TOM T'PAMOTHO
UCIIONIb30BaTh M3YYCHHBIM MOHATUHHBIN ammapar Kypca (U3HKH, COIpPOBOXKIAThH
BBICTYIUJICHUE MTPE3EHTALIUEH;

IpU BBIMOJHEHUH Y4€OHBIX NMPOEKTOB M MCCIEIOBAHUN (PU3NYECKHX IPOIIECCOB
pacrpeneisiTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C TOCTABJICHHBIMHU 3aJa4yaMH,
CIICINTHh 3a BBINOJHCHUEM IUIaHA JCUCTBUI M KOPPEKTUPOBATH €ro, OIICHHBATH
COOCTBEHHBI BKJIaJ B JACSATEIBHOCTh TPYIIBI, BBICTPAUBAaTh KOMMYHUKAaTHBHOE
B3aWMOJICHCTBHE, TIPOSIBIISISI TOTOBHOCTD Pa3pemiaTh KOH(IUKTHL.

[IpeameTHBIC pe3ynbTaThl OCBOCHUSI MPOTPAMMBI MO (HU3UKE K KOHITy OOydeHUS
B 9 Kiacce:

[IpenmetHble  pe3ynbTaThl Ha  0a30BOM  ypOBHE  JOJDKHBI — OTpa)karh
c(hOpPMHUPOBAHHOCTH Yy 00YUAIOIIUXCS YMEHUIA:

WCMOJIb30BaTh MOHSATHS: CHCTEMAa OTCYETa, MaTepUANIbHAA TOYKAa, TPACKTOPHS,
OTHOCUTEJILHOCTh MEXaHUYECKOTO JBWKEHUs, AedopManus (ympyras, IiacTUudecKkas),
TPEeHUE, IEHTPOCTPEMUTEIIBHOE YCKOPEHUE, HEBECOMOCTBD U IEPETPY3KHU, LIEHTP TAKECTH,
a0COJIFOTHO TBEPAOE TEJIO, IIEHTP TSHKECTHU TBEPJOTO TEJa, paBHOBECUE, MEXAHUYECKUE
KoJieOaHMs U BOJIHBI, 3BYK, HH(GPA3BYK U YIbTPa3BYK, JJIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIA
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U TATbHO30PKOCTh, CIIEKTPhI UCITYCKAHUS
Y TIOTJIONIEHUS, aliba-, 0eTa- U raMMa-u3aydeHUs, U30TOIIbI, siACpHAs YHEPTeTUKA;

pasnuyaTh SBJICHHS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEHMHOE JBUXCHHE,
PABHOYCKOPEHHOE MPSAMOJIMHEHHOE JBUXKEHUE, CBOOOJHOE MaJeHUE TEJ, pAaBHOMEPHOE
JBUKEHHE TI0 OKPYXXHOCTH, B3aUMOJICMCTBUE TE€J, PEAKTUBHOE JBHKECHUE,
KoJie0aTenbHOe JBMXKEHUE (3aTyXalollue U BbIHYXKICHHbIE KOJeOaHUs), PE30HAHC,
BOJIHOBOE JIBUKECHUE, OTPAKEHUE 3BYKa, IPSIMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHHE
Y MPEJIOMJICHUE CBETA, TTOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, PA3JIOKEHUE OEJI0ro CBEeTa
B CHEKTP M CJIOKEHUE CIEKTPaJbHBIX IBETOB, IUCIEPCUS CBETA, E€CTECTBEHHAA
PaaMO0aKTUBHOCTh, BOSHUKHOBEHUE JIMHEHYATOTO CIIEKTPa U3JIYyYEHHUs) 10 ONMMCAHUIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, IEMOHCTPHUPYIONIUX JaHHOE (PU3nyeckoe
SIBJICHUE;

pacno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NUYECKUX SIBJICHUHN B OKPYI)KAIOIIIEM MUPE
(B TOM ymcie puznueckue SBJICHUS B IPUPOJIC: IPUIUBBI U OTJIMBBI, IBUKCHHUE TUIAHET
ConHeyHOH CUCTEMBI, PEaKTUBHOE JABUKEHHE KUBBIX OPraHW3MOB, BOCIIPUSITHE 3BYKOB
KABOTHBIMH, 3EMJICTPSICEHHUE, CEUCMHYECKUE BOJHBI, I[yHAMH, 3XO, LBETa TEJl,
ONTHUYECKHE  SIBJIGHUS B  MOpUpOJie, OHOJOTMYECKOe  JICMCTBUE  BUIMUMOTO,
yIbTPa(PHOIETOBOTO M PEHTICHOBCKOTO H3JIYYEHUN, €CTECTBEHHBIM DPaJMOAKTUBHBIN
(hoH, KOCMHYECKHUE YU, PaAUOaKTUBHOE U3 TyUYCHHE MPUPOIHBIX MUHEPAJIOB, JCHCTBHE
PaIMOAKTUBHBIX H3JIYYEHUM Ha OpraHU3M 4YejoBeKa), MpU HOTOM TNEPEBOIAUTH



NPAaKTHYECKYI0 3a7ady B y4eOHYIO, BBIIEJSTH CYIIECTBEHHBIC CBOWCTBA (NIPHU3HAKH)
bu3nyecKuX SIBICHUH;

OMHUCHIBATh HM3yUYEHHBbIE CBOWCTBA Tel M (UINYECKUE SBICHUS, HCIOIB3Ys
busznueckrue BeIWYUHBI (CPEAHSAS U MTHOBEHHAs] CKOPOCTh Tejla MPH HEPaBHOMEPHOM
JBUKEHUHU, YCKOpPEHHUE, MEepeMEeIlIeHe, MyTh, YIiioBas CKOPOCTb, CUJa TPEHHs, cuja
YIOPYTOCTH, CUJa TSXKECTH, YCKOPEHHE CBOOOAHOTO MaJCHUS, BEC Tesa, UMIYJIbC Tena,
UMITYJIbC CHJIbI, MEXaHHUYecKasi paboTa W MOIIHOCTh, MOTEHIMAIbHAS SHEPIus Teja,
MOJIHATOTO HAaJ TMOBEPXHOCTHIO 3E€MJIM, MOTEHIMAIbHAS JHEPTUsl CHKATON MPY>KHUHBI,
KMHETUYECKasi YHEPrHs, MOJIHAsi MeXaHu4YecKasi YHeprusl, IepUo/I U YacToTa KoieOaHul,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHa, CKOPOCTb CBE€Ta, IOKa3aTeib
NPEIOMIICHUSI CPEJbl), MPHU OMUCAHUHM TPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICI
UCIIOJIb3yEeMbIX BEIUYMH, 0003HAYEHUSI U €UHULBI (DU3UYECKUX BEIUYHMH, HAXOAUTH
(bopMyIibl, CBA3BIBAIOIINE JAHHYIO (DU3MUECKYIO0 BEJIMYUHY C JAPYTMMU BEIMYUMHAMH,
CTPOUTH TPAPUKU N3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIUYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U IPOLECCHI, UCHOJIb3Ys
3aKOH COXPAaHEHMS SHEPTyH, 3aKOH BCEMHPHOTO TSITOTCHUS, MPHUHIIUI CYNEPIO3UIIUU
CWJI, NPUHIUIN OTHOCUTENbHOCTH ['anmmies, 3axkoHbl HbIOTOHA, 3aKOH COXpaHEHUs
MMITYJIbCA, 3aKOHBI OTPAXKEHUS U MPEJIOMJICHHS CBETa, 3aKOHBI COXPaHEHUS 3apsJ0BOrO
M MacCOBOTO 4YHCEJ TMPH SACPHBIX pEaKUUAX, MPU 3TOM (POpMYyIHpPOBaTH 3aKOH
Y 3aIIUCBIBATh €r0 MaTEMaTHUYECKOE BBIPAKECHHUE;

OOBSCHATh (PU3UYECKHE MPOIECCHl U CBOMCTBA TE, B TOM YHCJIE U B KOHTEKCTE
CUTyalluli  TPAaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  MPHUYUHHO-
CJICICTBEHHBIC  CBSI3M, CTPOUTh OOBACHEHHE W3 2—3 JIOTUYECKUX  IIaroB
C HCIIOJIb30BAaHUEM 2—3 M3YYEHHBIX CBOMCTBA (DU3MUECKUX SIBICHUH, (U3MUECKUX
3aKOHOB WJIK 3aKOHOMEPHOCTEH;

pemath pacueTHbe 3a7aud (ONMHUpaArOIIUMecs Ha CUCTeMy U3 2—3 ypaBHEHHU),
WCIIONIB3YSl 3aKOHBI U (DOPMYJIBI, CBSI3BIBAIONINE (PU3NYSCKUE BEIWYMHBI: HA OCHOBE
aHaJlM3a yCJIOBHUSA 3a/layMl 3aIllUChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEAOCTAIOLINE WU
M30BITOYHBIE JJAaHHBIE, BHIOMPATHh 3aKOHBI M (DOPMYJIbI, HEOOXOAMMBIE IJI PEIICHUS,
MPOBOAMTH PACUEThl U OLEHUBATh PEATUCTUYHOCTD MOJIYYEHHOTO 3HaYEHUS (PU3NUEeCKOn
BEJIMYMHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH MOMOIIN (PU3NIECKUX
METOJIOB,  WCIIOJIb3YsS  OMNHMCAHME  HUCCIEJOBAHMs,  BBLACHATH  MPOBEpSIEMOE
MPEOJIOKEHNE, OIEHUBATh TPABUIBLHOCTh TOPSAIAKAa TPOBEACHHUS HCCIECIOBAHUS,
IIPOBOAMTD BBIBOJIbI, HHTEPIPETUPOBATH PE3yIbTaThl HAOIIOACHHM U OTIBITOB;

MPOBOJIUTH OMBITHI MO HAOMIONEHNUIO (U3UYECKUX SIBICHUNA WM (PU3MUECKHUX
CBOWMCTB Ten (M3yuyeHHE BTOpPOro 3aKkoHa HpIOTOHA, 3aKOHA COXPAaHEHUS JHEPTHUH,
3aBHCHUMOCTbH Tlepro/ia KoieOaHui Npy>KMHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTU
OPYXUHBl M HE3aBUCUMOCTh OT aMIUIMTYAbl MaJlbIX KoOJIeOaHWH, MPsIMOJMHEHHOE
pacnpocTpaHEHUE CBETa, pPa3lI0XKEHUE Oelloro CBeTa B CHEKTP, M3YUYEHHE CBOWCTB
M300paKEeHHs B TJIOCKOM 3€pKaJie U CBOMCTB M300paKEHUS TPEIMETa B COOMparoiei



JMH3€, HAOMI0JCHUE CIUIONIHBIX U JTMHEWYAThIX CIIEKTPOB U3ITyUEHUS): CAMOCTOSTEIBHO
coOupaTh YCTaHOBKY U3 M30BITOYHOrO Habopa 0OOpYyHOBaHUs, ONMMUCHIBATH XOJ OIBITA
U €r0 pe3yJbTaThl, (HOPMYIHPOBAThH BHIBOJBI;

MIPOBOJIUTH IIPU HEOOXOAUMOCTH CEPHUIO MPSAMBIX M3MEPEHU, ONpPEEss CpeIHee
3HauUeHUE U3MepsieMOM BeNMUYUHBl ((POKYCHOE pacCTOsIHME COOMparoliell JIMH3BI),
00OCHOBBIBATh BBIOOP CrI0c00a M3MepeHus (M3MEPUTENBHOTO pUbopa);

IPOBOJIUTH UCCIIEJOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEIMUYNH C UCIIOJIb30BAHUEM
MPSAMBIX U3MEPEHHI (3aBUCHMOCTD ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBHKEHUU
0e3 Ha4aJIbHON CKOPOCTH, TIEpHUoa KOJIeOaHWH MAaTEMaTHIECKOTO MasTHUKA OT JJTMHBI
HUTH, 3aBUCUMOCTHU yIJla OTPAXXEHUs CBETa OT YIJIa MaJeHUs U yria IpeJoMIICHUS OT
yria majeHus): TUIAaHUPOBAaTh HCCIEIOBAaHHE, CAMOCTOSITEFHO COOMpaTh yCTaHOBKY,
(¢ukcupoBaTh pe3ysbTaThl MOIYYEHHONM 3aBUCHUMOCTH (PU3NYECKUX BEJIMYUH B BUC
TabJIUL ¥ TpauKOB, IPOBOJUTH BBIBOJBI IO PE3YJIbTaTaM HCCIIEIOBAHNUS;

MIPOBOJIUTh KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIMYMH (CPEeIHssl CKOPOCTh U
YCKOpEHHUE TeJjla IPU PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHUE CBOOOJHOTO IaJeHUs,
KECTKOCTh MPYKUHBI, KOA()(PUIMEHT TPEHUs CKOJBXKEHUsS, MeXaHudeckas padoTa u
MOIIHOCTb, YaCTOTA U MEPUO]I KOJIEOaHUII MaTEMAaTUYECKOTO U IPYKUHHOTO MasiTHUKOB,
ONTUYECKAas Cujla COOMpAaroILeH TMH3bI, paAMOAKTUBHBIHN (DOH): INITAHUPOBATH U3MEPEHMS,
coOUpaTh SKCHEPUMEHTAJIHYIO YCTAaHOBKY M BBINOJHATH HM3MEPEHUs, CIeays
NPEIJIOKEHHOW HWHCTPYKUUHU, BBIYUCIATh 3HAYEHUE BEJIUYMHBI M aHAIU3UPOBATh
MOJIyYEHHBIE PE3YNITATHI C YYETOM 33JJaHHOU MOrPEIIHOCTH U3MEPEHUM;

co0nroaTh MpaBujia TEXHUKH O€30MacHOCTH Mpu paboTe ¢ 1ad0paTOPHBIM
000pyI0BaHUEM;

pasnuyaTh OCHOBHBIE IPU3HAKHU U3YYEHHBIX (PU3NYECKUX MOJIENEil: MaTepuaibHas
TOYKa, Aa0COJIOTHO TBEPJOE TEJIO, TOYEUYHBbIA HMCTOYHUK CBETA, JIyd, TOHKas JIMH3A,
IUTaHEeTapHasi MOZEJIb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO S,pa;

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS H3YYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C HCHOJIb30BAaHWEM HUX OMNHCAHMS (B TOM 4YHCIE: CHUAOMETpP, IaTUYUKU
MOJIOKEHUS, PACCTOSIHUS U YCKOPEHUS, paKeTa, 3X0JI0T, OUYKH, IEpUCKOM, (oToarmapar,
ONTHYECKHUE CBETOBO/IBI, CIIEKTPOCKOII, JO3UMETP, Kamepa Buiibcona), uCnosb3ys 3HaHUS
0 CBOMCTBaX (pU3NYECKUX SIBJICHUN U HEOOXOIUMBbIE (PU3HUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PHUCYHKHM HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHUUYECKUX MPOLECCOB IMPU PELICHUH
y4eOHO-TIPAKTUYECKUX 3a7a4, ONTHYECKUE CXEMbl JJI1 TMOCTPOCHUS H300paKeHUM B
IUIOCKOM 3€pKajie U cOOMparolei JINH3eE;

OPUBOAUTH TMpPUMEPHl (HAXOAUTh HHPOPMALHUIO O NpHUMeEpPax) MPAKTHUYECKOTO
UCIIONIb30BaHUs (U3MUYECKMX 3HAHUW B TOBCEIHEBHOW >KM3HU [JIsi OOECIEUEHUS
O0e3omacHOCTH Tpu OOpalieHuu ¢ TOpudopaMu W TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUSs 30POBbS U COOTIOACHHS] HOPM SKOJIOTUYECKOTO MOBEICHUSI B OKPYKaIoLIeh

cpene;



OCYIIECTBIIATh MOUCK MHPOpMaIu B MHTepHETE, CaMOCTOSTENBHO (HOPMYIUPYS
IIOMCKOBBIM 3alpOC, HAXOIWUTh IIyTH OIPEACICHHUs JOCTOBEPHOCTH IOJyYEHHOU
MH(POpPMAIIMU HA OCHOBE UMEIOIUXCSI 3HAHUN U JI0NOJIHUTENIbHBIX UCTOYHUKOB,;

UCIOJb30BaTh IPU  BBIIOJHEHUM YYEOHBIX 3aJaHUN HAYYHO-NOMYJISIPHYIO
JUTEPATYPY, CIIPABOYHBIE MaTEpPHUANIbI, PECYpChl ceTu MHTEepHET, BiaJeTh NpUEMaMHU
KOHCIIEKTUPOBAHHUSI TEKCTA, IPE0Opa30BaHUs HHPOPMALIMH U3 OJTHOM 3HAKOBOW CHCTEMBI
B ZIpyry1o,

co37aBaTh COOCTBEHHbIE IHCbMEHHBIE U YCTHbIE COOOLIEHUS Ha OCHOBE
uH(GOPMALlMM U3 HECKOJBKUX MCTOYHHUKOB, ITYOJIMYHO TMPEACTABIATh PE3YJIbTaThl
IPOEKTHOW WJIM UCCIIEI0BATEIbCKON NEATEIBHOCTH, IIPH 3TOM I'PAMOTHO HCIIOJIb30BATh
W3YYCHHBIN TOHATUHHBIA ammapar HU3y4aemoro paszena (U3UKH U COINPOBOXKAATH
BBICTYIUIEHHUE IIPE3EHTALMEN C YUETOM OCOOCHHOCTEN ayAUTOPUH 00YUarOIIUXCS.



TEMATHYECKOE INTAHUPOBAHUE
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7 KUIIACC
Ne HaunmenoBanue [IporpamMmmHoOe cosiepxanue OCHOBHBIE BU/IBI JICATEIIBHOCTH 00YYaIOIIUXCS
/11 pa3/iesioB U TEM

y4eOHOTO MpeaMeTa

du3uKa U ee poJib B NO3HAHUM OKPY KAIOII]

€ro Mupa

BEJIMYUH. PU3HUECKUE
npubopsl. [lorpenHocts
VU3MEPEHNI
MexnyHapoaHas cucteMa
€IUHULL

1.1 | ®usuka—Hayka ®u3nka — HayKa o npupojie. | BrisiBiaeHue paznuuuii Mexay pu3anyecKuMu
O MpUpoae SIBneHus NpUpOABIL. Y XUMUYECKUMU NPEBPALLECHUSIMH.
®uU3NYECKUE SIBICHUS: Pacno3naBanue u kinaccupukanus GU3nIecKux
MEXaHUYECKHE, TEIUIOBbIE, | SIBJICHUI: MEXaHUYECKUX, TEIJIOBBIX,
AIIEKTPUUECKUE, ANEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHbIE, CBETOBBIE, HaGumronenue u onvcanue pU3n4ecKux siBICHUN
3BYKOBBIE
1.2 | ®usnueckue @u3nyecKre BEITUYHHBI. OmnpeneneHre LEeHbl AEIEHNS Kb
BEJIMYMHBI N3mepenue puznueckux U3MEPUTENBHOTO IIpUoOpa.

N3Mmepenne MTMHENHBIX Pa3MEPOB TEN

Y IPOMEXYTKOB BPEMEHH C yUETOM
IIOTPEIIHOCTEM.

N3mepenne 00beMa KUAKOCTH U TBEPAOTO Tea.
N3Mmepenue TeMiiepatypbl Ipy HOMOITA
KUJKOCTHOTO TEPMOMETpPA U IaTUMKa
TEMIEPATYPHI.

BrinonHeHne TBOpUECKUX 3aaHUM 110 TIOUCKY
CIO0COO0B U3MEPEHUS HEKOTOPBIX (PU3UYECKUX
XapaKTEPUCTHK, HAIIPUMEP, PA3MEPOB MAJIBIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAAICHHBIX
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00BEKTOB, OOJIBIINX PACCTOSIHUH, MAJTBIX
IPOMEKYTKOB BpeMeHU. OOCyXIeHHe
Ipe/IaraéMbIxX crioco0oB

1.3.

EcrecTBeHHO-
Hay4YHBIM METOA
NIO3HAHUS

Kak ¢usuka u npyrue
€CTECTBEHHBIC HAYKU
U3Y4aroT MPUPOTY.
EcrecTBeHHO-Hay4YHBIN
METO/I IO3HAHHS:
HaOJIIOJICHNE, TOCTAaHOBKA
Hay4YHOTO BOIPOCa,
BBIJIBUOKCHHE TUIIOTE3,
AKCIIEPUMEHT 10 TIPOBEPKE
TUTIOTE3, O0BICHCHHC
HAO0JII01aeMOT0 SIBJIICHUS.
Onucanue Gu3NIECKUX
SIBIICHUH C IOMOILIBIO
MOJIEJIEN

BriiBuxenue runores, 00bACHSIIOMUX IPOCTHIE
SIBJICHUS, HAITPUMED:

— IIOYEMY OCTaHABIIMBAETCS JBUKYILEECS

10 TOPU30HTAIBHOM MOBEPXHOCTH TEJIO;

— IIOYEMY B XKapKYyIO OTOAY B CBETION OACKIE
IPOXJIaHEN, YeM B TeMHOU. [Ipemioxenune
CIIOCOOOB MPOBEPKU TMIIOTES.

[IpoBeaenue ucciaenoBanus 1o NPOBEPKE KaKoil-
100 TUIIOTE3BI.

[Toctpoenue npocrenux Mmoaenen GU3nIecKux
SIBJICHUH (B BUJIE€ PUCYHKOB UJI CXEM), HAIIPUMEDP
naJieHue MpeaMeTa; NPSIMOINHEITHOE
pacnpoCTpaHEHUE CBETa

Hroro no pazgeny

HepBOHa‘-IaJILHbIe CBCACHUA

0 CTPOCHHUMH BEIllIECTBA

2.1

Crpoenue BelecTBa

1

Ctpoenue BelecTna:
aTOMBI U MOJIEKYJIbI, X
pa3Mepsbl. ONBITHI,
JTOKa3bIBAIOIIIIE
JMCKPETHOE CTPOEHHE
BEIIESCTBA

HaGmroienne u MHTEpIpETaIns OIMbITOB,
CBUCTEIHCTBYIOMNX 00 aTOMHO-MOJIEKYIISIPHOM
CTPOCHHH BEIIECTBA: OTBITHI C PACTBOPCHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OreHka pa3MepoB aTOMOB U MOJIEKYIT

C ucrnonb3oBanueM (otorpaduit, MOTYICHHBIX
Ha aTOMHOM CHJIOBOM MUKpockone (ACM) —
nabopaTtopHas padota o teme: «OreHka
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JIaMeTpa aToMa METOJIOM PSIOB
(c ucrionb3zoBa"ueM Gotorpaduii)y.
Omnpenenenne pasMepoB MajbIX TEN

2.2 | [IBmxeHue
Y B3aUMOJICHCTBUE
YaCTHII BEIICCTBA

JIBU)KEHHE YaCTHI]
BemecTBa. CBsA3b CKOPOCTH
JBH)KEHUS YaCTHUIL

C TEMIIEpaTypou.
bpoyHoBCKOE nBHKEHNE,
b dy3us.
B3anmoneiicTBre yacTuiy
BEILECTBA: IPUTSKEHNE

Y OTTAJIKUBAaHUE

Habmonenue u 00bacHeHue OpOyHOBCKOTO
IBWOKEHUS U siBNIeHUS nuddy3un.

[IpoBenenne u 00bSICHEHNE OTIBITOB

110 HaOJIOZCHHUIO TETUIOBOTO PACIIUPEHUS Ta30B.
[IpoBenennie u 0OBICHEHUE OTBITOB

110 OOHAPYKEHUIO CHJT MOJIEKYJISIPHOTO
NPUTSHKEHUS U OTTAIKUBAHHS

2.3 | ArperaTHbie
COCTOSHUS BEIIECTBA

ArperaTHbl€ COCTOSIHHS
BEIIIECTBA: CTPOCHUE Ta30B,
KUJIKOCTEU U TBEPABIX
(KpUCTaJUIMYECKUX ) TEL.
BzanmocBs3p Mmexy
CBOMCTBAaMU BEILIECTB

B Pa3HbBIX arperaTHbx
COCTOSIHUSX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUN
BOJIbI

Onucanue (¢ UCMOIb30BaHUEM MTPOCTHIX
MO/IeJIei) OCHOBHBIX Pa3IMuUii B CTPOCHUU T'a30B,
KUJKOCTEH U TBEPJIBIX TEJ.

OO0BsICHEHNE MATTIOH COKUMAEMOCTH KUIKOCTEH

Y TBEP/IBIX Tell, O0IBIION COKMMAEMOCTH T'a30B.
OObsicHeHue coxpaHeHus POPMBbI TBEPIBIX TEN
U TEKYYECTH KUIKOCTH.

[IpoBenieHre ONbITOB, TOKA3bIBAIOIINX, YTO

B TBEPJIOM COCTOSIHUU BOJbI YACTHUIIBI HAXOSATCS
B CpeHEM JajbIle IPyT OT Apyra (IJIOTHOCTh
MEHBIIIE), YEM B KUKOM.

VYcraHoBIeHUE B3aUMOCBSI3H MEXKITY
0COOCHHOCTSIMU arperaTHbIX COCTOSTHUM BOBI

Y CYILIECTBOBAHHUEM BOJIHBIX OPTaHU3MOB

(MC — 6uomnorus, reorpadusi)

Hroro no pazgeny
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JIBMKeHMe M B3aMMOIeMCTBHE TeJl

3.1 | Mexanudeckoe Mexannueckoe ABwKeHue. | McciienoBanrue paBHOMEPHOTO ABUKEHUS,
JBUYKECHUE PaBrOMEpHOE ONPENEIICHUE ETO MTPU3HAKOB.
Y HEPAaBHOMEPHOE Ha6nronenne HepaBHOMEPHOTO JBUYKCHHS
neuxkeHue. CKopocThb. Y ONPEAEIICHUE €r0 OTINYUN OT pABHOMEPHOTO
CpenHssi CKOpoCTh JBUYKCHUS.
MpA HEPABHOMEPHOM Ornpenenenne CKOPOCTH PABHOMEPHOTO
IBWXEHUU. PacyeT mytu JBH>KEHUS (IIapUKa B dKUJIKOCTH, MOJEITU
Y BPEMEHHU JIBUKCHUS ANEKTPUIECKOTO aBTOMOOMJIS  T.11.).
Ornpenenenue cpeHel CKOPOCTU CKOJIbKEHUS
OpycCKa UM IIapyKa MO0 HAKIIOHHOM IMIIOCKOCTH.
Pemenue 3ana4 Ha orpeiesieHue MyTH, CKOPOCTU
Y BPEMEHH PABHOMEPHOTO JIBUKECHHUS.
AHanu3 rpaduKoB 3aBUCUMOCTHU ITyTH U CKOPOCTH
OT BPEMEHHU
3.2 | Muepuus, Macca, SABneHne nHEPLUUU. 3aKOH OObsicHEHUE U TIPOTHO3UPOBAHUE SBJIICHHM,

IINIOTHOCTB

uHepuuu. Bzaumoenictue
TeJl KaK IpU4YrHa
U3MEHEHUS CKOPOCTH
JIBIDKEHUS Tea. Macca Kak
Mepa UHEPTHOCTH TeJa.
II;moTHOCTH BeliecTBa.
CBS3b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B €IMHUIE 00bEMA
BEIIIECTBA

00YCIIOBJIEHHBIX UHEPIUEH, HATPUMED, YTO
MIPOUCXOIUT MPU TOPMOKEHUH UITU PEIKOM
MaHEBpPE aBTOMOOWIIS, ITOUYEMY HEBO3MOXKHO
MTHOBEHHO MPEKPATUTH ABUKECHUE HA BEIIOCUTIEE
WA caMoOKaTe U T. 1.

[IpoBenenue n ananu3 ONBITOB,
JTEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTH
JBUKEHHUS TEJa B PE3yJIbTaTE ICUCTBUS HA HETO
JIPyTUX TEIN.

Pemenue 3anau Ha onpeeneHne MacChl TeIa, €ro
00bEMa U IUIOTHOCTH.
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IIpoBeneHUE U aHAIIN3 OIIBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTb U3MEHEHHUS
CKOPOCTH TeJa OT €ro MacChl

IIPU B3aMMOJIEVICTBUH TEIL

W3mMepeHne Macchl Tena pa3IuuyHbIMU CIIOCOOaMHU.

OHpGI[CJ'IGHI/Ie INIOTHOCTH TCJIa B pC3YJIbTATC
HN3MCPCHHA €TO MACChI U o0beMa

3.3

Cuna. Buabe! cun

14

Cuua kak xapakTepUCTHKa
B3aUMOJICUCTBUS TEIL.
Cuna ynpyrocTu 1 3aK0H
I'yxa. U3mepenue cuibl

C HOMOUIBIO TMHAMOMETDA.
SIBNeHME TATOTEHUS U CUJIa
TsoKecTU. Cuiia TSHKECTH
Ha JIPyTUX IIaHeTaXx.

Bec tena. HeBecomocTs.
CrnoxxeHue cuil,
HaIMpPAaBJIECHHBIX MO OJTHOMN
IPSIMOIA.
PaBHOzeMCTBYIOIIAS CUIT.
Cuna tpenus. Tpenue
CKOJIbKEHHUS U TPEHUE
nokosi. TpeHue B npupoae
U TEXHUKE

N3yuyeHune B3aMMOIEUCTBUS KaK MPUYUHBI
MU3MEHEHUS CKOPOCTH TeJia WM ero JedopMaluu.
Onuncanue peabHbIX CUTyallMid B3aUMOJEHCTBUS
TEJ C IIOMOIIBIO0 MOJIEIIEN, B KOTOPBIX BBOJUTCS
HNOHATHE U U300paKEHUE CHUIIBI.

N3yuenue cuiibl ynpyrocru.

HccnenoBaHue 3aBUCUMOCTH CHJIBI YIIPYTOCTH

OT yJIMHEHHUS PE3UHOBOTO IIHYPA WIHA IPYKUHBI
(c mocTpoeHnuem rpaduka).

AHaJIN3 MPAKTUYECKUX CUTYaALU, B KOTOPBIX
IPOSIBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH
(ympyrocts Ms4a, KpOCCOBOK, BETOK J€peBa

u ap.).

AHanu3 cuTyalnii, CBA3aHHBIX C SIBJIEHUEM
TATOTEHUS.

OO0bsicHeHUE OPOUTATBLHOTO ABUKEHUSI IJIAHET

C UCIIOJIb30BAaHUEM SIBJIEHUS TATOTEHUS U 3aKOHA
WHEPLIHH.

N3mepenne Beca Tenia ¢ NOMOIIBIO AUMHAMOMETPA.
O060cHOBaHKE ATOTO CIIOCO0A UBMEPEHHS.
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AHaJIN3 U MOAENUPOBAHUE SIBJIEHUS HEBECOMOCTH.
DKCIEepUMEHTAIBHOE MOJyYeHUE MTPaBUiia
CJIO’KEHMS CUJI, HAIIPABJIECHHBIX BAOJIb OJHOMN
IIPSAMOM.

Ornpenenenue BEIMYUHBI PAaBHOAECHCTBYIONIECH
CHIL

N3ydenue cuiibl TPEHUS CKOJIbKEHUS U CUIIbI
TPEHUS TIOKOSI.

UccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS

OT CWJIbI JJABJICHUSI U CBOMCTB TPYIIIUXCS
ITIOBEPXHOCTEHN.

AHaJIN3 MPAKTUYECKUX CUTYaAlU, B KOTOPBIX
MPOSIBIISIETCS ICMCTBUE CUIIBI TPEHUS,
UCIIOJIb3YIOTCSI CIOCOOBI €€ YMEHBIIICHUS

WJIU YBEJIMUCHHUS (KaTaHWE Ha JIbDKaX, KOHbKaX,
TOPMOXEHUE aBTOMOOUJISI, UCTIOJIb30BAHUE
MOAIIUITHUKOB, MJIABAHWUE BOJIHBIX JKMBOTHBIX
u ap.).

Pemenue 3amau ¢ ucnonp3oBaHueM GOpMYIT
JUISl pacueTa CUIIbI TSHKECTH, CHIIBI YIIPYTOCTH,
CHUJIbI TPEHUS

Hroro no pazgeny

JlaBJjieHHe TBEPABIX TeJ, dKUAKOCTEN U ra3o

B

4.1

Hasnenue. Ilepemaua
JIaBJIEHUSI TBEPABIMU
TEJIAMH, JKUJIKOCTSIMHU
Y ra3aMu

3

Hapnenue. CriocoObl
YMEHBIIICHUS U YBETUICHUS
nasieHus. J[aBineHue rasa.

3aBUCUMOCTD JIaBJIEHUS

AHanm3 ¥ 00bSICHEHUE OTIBITOB U MPAKTUYECKUX
CUTYAIIHiA, B KOTOPBIX MPOSIBIISIETCS CUIIA
JaBJICHMUSL.

Ob6ocHOBaHME CIOCOOOB YMEHBIIICHUS

34



denepanbHas padoyas nporpamma | dusuka. 7-9 kimacce! (0a30BbIH YPOBEHB)

rasa oT oobeMa,
TEMIIEPATYPHI.
[Tepenaua naBneHus
TBEPJILIMU TEJIaMU,
JKHIKOCTSIMH M Ta3aMH.
3akoH Ilackans

Y YBEJIMUYECHUS 1aBJICHHUS.
N3y4eHne 3aBUCUMOCTH JIaBJICHUS Ta3a

OT 00bEMa U TEMIIEPATYPHI.

N3yuenune ocoOeHHOCTEN epeaun JaBICHUS
TBEP/BIMU TEJIAMH, KUAKOCTIMHU U Ta3aMH.
O060cHOBaHME PE3YJIHTATOB OIBITOB
O0COOEHHOCTSIMU CTPOEHUS BEIIECTBA B TBEPAOM,
KHUJIKOM U Ta3000pa3HOM COCTOSIHUSIX.
DKCNepUMEHTAIBHOE I0KA3aTENbCTBO 3aKOHA
[Tackass.

Pemenne 3ana4 Ha pacyeT AaBIEHUS TBEPIAOTO
Tena

4.2

JlaBiieHHE KUIKOCTH

3aBHCHUMOCTD JIaBJICHUS
XKUJIKOCTH OT TJTyOHHBI.
ITHeBMaTHYECKHE MAIITUHEL.
I'mapocrarnueckuit
napagokc. CooOiaromnmecs
cocyasl. [ napasinyeckue
MEXaHU3MBI

HccnenoBanue 3aBUCUMOCTH JTaBJICHUS
KHUJIKOCTHU OT [NIyOMHBI TOTPY>KEHUS U TUIOTHOCTU
KHUJIKOCTH.

Hab6nronenue n 00bsiICHEHUE THAPOCTATUYECKOTO
napajokca Ha OcHOBe 3akoHa [lackais.
N3ydenne cooOaronmxcs COCyI0B.

Pemenwne 3anaq Ha pacueT NaBICHUS KUAKOCTH.
OObscHEeHrE TPUHLINIIA AEHCTBUS
THIPaBINYECKOTO Tpecca, MTHEBMAaTHUECKUX
MaIllvH.

AHanu3 u 00bSICHEHHE IPAKTUYECKUX CUTYaIil,
JEMOHCTPUPYIOIIUX MPOSIBICHNUE JaBICHUS
KHUAKOCTHU ¥ 3aKkoHa [lackains, Hanmpumep
IPOIIECCOB B OpraHU3Me IpU IIyOOKOBOJAHOM
HBIPSIHUN
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4.3 | AtmochepHOe AtMocdepa 3emu DKCnepuMEeHTATBHOE 00HApYKEHUE
TaBJICHUE U aTMOC(EPHOE aBJIECHUE. | aTMOC(EPHOIO JABIICHMS.
ITpUyMHEI CyIIECTBOBAHUSA | AHANNU3 U O0BSICHEHUE OMBITOB M MPAKTUIECKHX
BO3/YIIHOM 000JI0UYKH CUTYallUi, CBSA3aHHBIX C JEUCTBUEM
3emn. OnbiT Toppudennn. | arMochepHOro AaBJIeHHsI.
N3mepenne atMOCPEpHOTo | OOBACHEHHUE CYILECTBOBAHUS aTMOC(HEPEI
NaBJICHHS. 3aBUCUMOCTD Ha 3eMJIE ¥ HEKOTOPBIX IUIAHETAX WJIU €€
aTMOC()EPHOro NaBJICHUs OTCYTCTBHS Ha APYTUX IJIaHeTax u JIyHe.
OT BBICOTHI HaJl ypPOBHEM OO0bsicHEHUE U3MEHEHHUS INIOTHOCTU aTMOC(EPHI
Mmopsi. [Ipubopsl C BBICOTOM M 3aBUCUMOCTH aTMOC(HEPHOTO
JUISL UBMEPEHUS JABJICHUS OT BBICOTHI.
aTMOC(EPHOTO 1aBJICHUS Petenue 3aa4 Ha pacyeT aTMOC(hEpHOTO
JABJICHUSL.
Nzyuenue ycrpoiictBa 6apoMeTpa-aHepousia
4.4 | JleticTBue JleficTBYE )KUKOCTH M Ta3a | DKCIEPUMEHTAIbHOE OOHAPYKEHUE ACHCTBUS
YKUJIKOCTH U rasza Ha MOTPYKEHHOE B HUX YKUJIKOCTH U raza Ha MOTPYKEHHOE B HUX TEJIO.
Ha IMOTPY>KEHHOE Teno. BerTankuparoias OrnpeneneHre BbITAIKUBAIOMIEH CUIIBL,
B HUX TEJIO (apxumesnioBa) cujia. 3aKOH | JIEHCTBYIOIIEH Ha TEJO, TOTPY>KEHHOE

Apxumena. [InaBanue ten.
Bo3nyxoruiaBanue

B ’KUIKOCTb.
[IpoBeaenue u 00CYK€HUE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTh
BBITAJIKMBAIOIIEN CUJIbL, JICUCTBYIOLIEH HA TETIO
B KHUIKOCTH, OT 00beMa MOTPYKEHHOU

B JKUJKOCTD YaCTH TeJia U OT MJIOTHOCTH
JKUJIKOCTH.

IIposepka nHezasucumocmu blmankusarouel
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cubl, oeticmayroueti Ha mejio 8 HCUOKOCHU,

om maccwl mend.

HccnenmoBanue 3aBUCUMOCTH Beca Tella B BOJIC

0T 00beMa MOTPYKEHHOU B KUAKOCTh YaCTH TeJa.
Pemenwne 3a1a4 Ha MpUMEHEHNE 3aKOHA
ApxuMena v yCIIOBUS TUTABaHUS TEJI.
KoncTtpynpoBanue apeomerpa

WA KOHCTPYUPOBAHUE JIOJKU U OTIPE/ICIIEHUE €€
Ipy30M0IBEMHOCTH

Hroro no pazgeny

21

PaGoTra u MOIIHOCTH. JHEPrus

5.1

Pabora n MOIIHOCTB

Mexannyeckas padora.
MomHoCTh

OKCIEPUMEHTAIBHOE ONPEIETICHUE
MEXaHUYECKOI pabOThI CHIIBI TSKECTH

IIPY MAJICHAN TeJa U CUIIbI TPEHUS

IpY pAaBHOMEPHOM IMEepEMENIEHUH Tea

110 TOPU30HTAIILHON MOBEPXHOCTH.

Pacuer montHoCTH, pa3BUBaEMOM MPU IMTOABEME
IO JIECTHULIE.

Pelenue 3a1a4 Ha pacuet MEXaHUYECKOU paboThI
Y MOILHOCTHU

5.2

ITpocTeie MEXaHU3MBI

[IpocTbie MEXAaHU3MBL:
pbIuar, 0JI0K, HAKJIOHHAs
IUIOCKOCTB. [IpaBuiio
paBHOBECHS phlUara.
[Ipumenenue npasuia
paBHOBECHS pblyara

K 0J10Ky. «30J10TO€

OnpeneneHre BBIMTPHIIIA B CUJIE TPOCTHIX
MEXaHHU3MOB Ha IMPUMEPE pbluara, moJIBHKHOTO

Y HEMOIBUKHOTO OJIOKOB, HAKJIOHHOM TIJIOCKOCTH.
UccnenoBanue ycioBusi paBHOBECHSI pblyara.
OGHapykeHHe CBONCTB MIPOCTHIX MEXAHU3MOB

B PA3JINYHBIX HHCTPYMEHTAX U MPUCIIOCOOTCHUSX,
UCIIOJIb3YEMbIX B OBITY U TEXHUKE, a TAKKE
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npaBuiio» Mexanuku. KI1/]
MPOCTBHIX MEXAHU3MOB.
[TpocTbie MEXaHU3MBI

B OBITY U TEXHUKE

B KUBBIX OpraHU3Max.
DKCHEPUMEHTAIBHOE I0Ka3aTEJIbCTBO PABEHCTBA
paboT MpU IPUMEHEHHUH MPOCTHIX MEXaHU3MOB.
Onpenenenue KIIJI HakJIOHHOM MJIIOCKOCTH.
Pemenune 3ana4 Ha MpuMEHEHUE TPaBUJIa
paBHOBecus prryara U Ha pacuet KI1/]

5.3 | Mexaunueckas
DHEPTHUS

MexaHnueckas SHEprusi.
Kunernueckas

Y NOTEHLMAJIbHAS HEPTHUS.
IIpeBpalenue ofHOro BUaa
MEXaHUYECKON IHEPTUH

B JIPYTrOil. 3aKOH
COXPaHEHUs SHEPIUHU

B MEXAHUKE

3KCHCpI/IMCHTaJIBH06 OIIpCACIICHNC N3MCHCHUS
KHUHETUYECKON 1 HOTGHI_[I/IaJIBHOﬁ OHCPI'UM TCJIa
ITpH €T0 CKATbIBAHWHU I10 HaAKJIOHHOM IJIOCKOCTH.
(DOpMYJII/IpOBaHI/IC Ha OCHOBC HCCJICOOBAaHUA
3aKOHa COXpaHCHUA MEXaHMYECKOU OHCPIUH.
O6CY>KI[€HI/IG IpaHul IPpUMCHUMOCTH 3aKOHA
COXpaHCHHUA SHCPIUH.

Pemenue 3aJa4 C UCITIOJIb30BAHHUCM 3aKOHA
COXpaHCHHA SHCPIruu

Wroro no pazaeny 12
PesepBHOE Bpems

OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOT'PAMME
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8 KJIACC
Ne HaunmenoBanue KomuuectBo | Ilporpammuoe conepkanrie | OCHOBHBIE BUBI AEATEIBHOCTA 00YYarOIIUXCs
n/m pa3aenoB U TeM 9acoB
y4eOHOT O MpeaMeTa
TenioBble sBJICHUSA
1.1 | CrpoeHue u cBoMcTBa 7 OCHOBHBIE TIOJIOKEHUS HaOnronenue u nHTEpIipeTalust OrnbITOB,

BCIICCTBA

MOJIEKYJIIPHO-KUHETUYECKON
TEOPUU CTPOCHHUSI BEIIECTBA.
Macca u pa3mepsl aTOMOB

Y MOJIEKYJI. OTBITHI,
MOATBEPKIAOIINE
OCHOBHBIE MTOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOU
TEOPHHU.

Mopaenu TBEpAOTO, )KUAKOTO
¥ ra3000pa3HOr0 COCTOSIHUM
BELIECTBA.
Kpucrammmueckne

U amop(dHbIe Tena.
OOBsicCHEHHE CBOMCTB I'a30B,
KHUJKOCTEH U TBEPJIbIX TEIN
Ha OCHOBE I10JIOKEHUN
MOJIEKYJIIPHO-KHHETUYECKON
teopuu. CMauynBaHue

U KalWUISPHBIE SIBJICHUSI.
TennoBoe pacumpenue

U CXKaTue

CBUJIETEIBCTBYIOIINX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHUH BEIIECTBA: OIBITHI C PACTBOPEHUEM
Pa3TUYHBIX BEIIECTB B BOJIC.

Pemenue 3a7a4 1o O1eHMBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B €IMHHUIIe 00beMa
BEIIICCTBA.

AHanmm3 TeKCTa APEBHUX aTOMHUCTOB (HaIIpUMep,
dbparmenTa noamsl JIykpenus «O npupoze
BEIIICH») C U3JI0’)KEHHEM 000CHOBAHUI aTOMHOM
TUIOTE3bI (CMBICIOBOE YTEHHUE).

OrneHka yoeIuTeIbHOCTH ATUX 000CHOBAHMIA.
OOBsicHeHHE OPOYHOBCKOTO JABUYKEHUSI, SIBIICHUS
nudPy3un 1 pa3nuyuil MeXIy HUIMH Ha OCHOBE
ITOJIOXKEHUN MOJIEKYJISIPHO-KUHETUYECKOU
TEOPHH CTPOCHHUS BEIICCTRA.

OOBsICHEHNE OCHOBHBIX PA3IUYHiA B CTPOCHUH
ra3oB, JKUJIKOCTEH U TBEPJIbIX TEI

C HCIIOJI30BaHUEM TIOJIOKECHHU I MOJIEKYIISIPHO-
KHHETHYECKOU TEOPUHU CTPOEHUS BEIIECTBA.
[IpoBeneHue ONBITOB MO BBIPALTUBAHUIO
KpHCTAJUIOB TIOBAPEHHOW COJI WJIH caxapa.
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[IpoBeneHne u 00BICHEHUE OTBITOB,
JIEMOHCTPHUPYIOIINX KAUJIISPHBIC SIBJICHUS

U SIBJICHHE CMayMBaHM.

OOBsiCHEHUE POJIN KaTUJUTSIPHBIX SBJICHUIN

JUTS TIOCTYTUIEHUS BOABI B OPTAHU3M PACTCHUM.
HabGmronenue, npoBeneHue u oObSICHEHUE
OIIBITOB MO HAOIIOAECHUIO TEINIOBOIO
paclIMpeHus ra3oB, KUJIKOCTENW U TBEPABIX TEIL.
OOBsicCHEHHE COXpaHEeHUs 00beMa TBEP/IBIX TET,
TEKYUECTH >KUIKOCTH (B TOM YHCIIE, Pa3HUIIbI

B TEKYYECTH JIJI Pa3HbBIX KUJIKOCTEH),
JIaBJICHUS rasa.

IIpoBeaeHue ONBITOB, AEMOHCTPUPYIOIIUX
3aBHCHMOCTH JIABJICHHUS BO3/yXa OT €ro o0bheMa
Y HArPEBAHMUS UJIN OXJIAXKACHUS, U UX
00BbsSICHEHHE HA OCHOBE aTOMHO-MOJICKYJISIPHOTO
YUYEHHS.

AHanM3 NPaKTUYECKUX CUTYaALINI, CBA3aHHBIX
CO CBOMCTBaMM T'a30B, )KUJIKOCTEN U TBEPJBIX TEJ

1.2

TerutoBbie TPOLIECCHI

21

Temneparypa. CBs3b
TEMIIEPATYpPbI CO CKOPOCTHIO
TEIJIOBOTO JIBUYKEHUS
yactull. BayTpennss
sHeprus. CrnocoObl
VU3MEHEHUs BHYTPEHHEN
SHEPIUu: Terjonepeaaya

Y COBEpILIEHNE PabOTHI.

O60cHOBaHME TTPaBUII U3MEPEHHUS TEMITEPATYPHI.
CpaBHeHHE pa3IMYHBIX CIIOCOO0B U3MEPEHHUS

U TIIKaJI TEMIIePaTyphl.

HaoOmronenne n 00bICHEHHE OIBITOB,
JIEMOHCTPUPYIOITNX H3MEHEHNUE BHYTPEHHEH
DHEPTUU Teja B pe3yJbTaTe TeIuIonepeaaun

1 pabOoThl BHEIITHUX CHJL.

HaoOmronenne u o0bSICHEHHUE OIBITOB,
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Buab! Teruionepenauu:
TEIJIONPOBOAHOCTb,
KOHBEKIUS, U3TyUEHUE.
KonuyecTBo TemnoThl.

VY nenbHas TENI0EMKOCTh
BemecTBa. TermoooMeH
Y TEIIOBOE PaBHOBECHE.
YpaBHEHHE TEIIIOBOTO
Oananca. [1naBinenue

1 OTBEP/ICBAHUC
KPUCTAJUIMYECKHUX BEIIECTB.
VY nenbHas TermioTa
TJTaBJICHUS.
[TapooOpazoBanue

v KoHJeHcanud. Mcnapenue.

Kunenwne. Y nenbHas
TEIJI0Ta MapooOpa3oBaHUsI.
3aBUCHUMOCTh TEMIIEPATYPbI
KHIICHUS OT aTMOC(EpHOTO
JTaBJICHUSI.

Brnaxnocts Bo3ayxa.
DHeprus TOIIUBA.

VY nenpHas TerioTa
CrOpaHusl.

[Tpunumne! padboThI
TeroBbIX aBuraresnen KI1/]
TEIUIOBOTO JIBUTATEIIS.

00CyX/IeHHE MPAKTUUYECKUX CUTYalIUM,
JTEMOHCTPUPYIONTUX PA3TNIHBIC BHUIBI
TEeIIoNepeaun: TeIUIONPOBOAHOCTD,
KOHBEKIIUIO, U3JIyYCHHE.

WccnenoBanue siBleHUS TEMIOOOMEHA

MPY CMENIMBAHUN XOJOAHOM U TOPSTYEN BOJIBL.
Hab6nronenue yctaHOBICHUS TEIIOBOTO
PABHOBECUS MEXKY TOPSYEN U XOJIOAHON BOJOM.
Omnpenenenue (M3MEpPEHUE) KOTUYECTBA
TEIJIOTHI, MOJTYYEHHOTO BOAOW IPH TEIIO0OOMEHE
C HAarPETHIM METALTUICCKUM ITUITHHIAPOM.
Omnpenenenue (U3MEpPEHUE) YAETbHON
TETJIOEMKOCTH BEIIECTBA.

Pemenue 3aa4, CBA3aHHBIX C BRIYUCIICHUEM
KOJIMYECTBA TETUIOTHI U TETJIOEMKOCTH

MIPH TETJIOOOMEHE.

AHanu3 cuTyanui mpaKTUIecKoro
HCITIOJIb30BAHUS TETNIOBBIX CBOMCTB BEIIECTB

¥ MaTepHayioB, HAIIPUMED, B MEIIAX
SHEProcOepeIKSHUS: TCTIIION3OJISITHSA,
sHeprocOeperaroIre KphIii,
TEPMOAKKYMYJISITOPHI | T. 1.

HaOmronenue sBieHui ucmapeHus

1 KOHJICHCAITUH.

HccnenoBanue mporiecca UCIapeHus
Pa3NUYHBIX KHJIKOCTEH.

OObsicHEHUE ABJICHHUMN HCTIAPEHUS
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TenoBble ABUTATEIIN

U 3aIlI1Ta OKPY-KaIoIIeH
Cpelpbl.

3aK0H COXpaHCHUS

U TIPEBPAILCHUS SHEPT U
B TEIUIOBBIX Mpolieccax

Y KOHJICHCAIIMY Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUYECHHUSI.

HabmtoneHune n o0bsicHEeHHE Mpoliecca KUIICHUS,

B TOM YHCJIC 3aBUCUMOCTH TEMIIEPaTypPhl
KUIEHUS OT JaBJICHUS.

Omnpenenenue (U3MepEHNE) OTHOCUTEILHON
BJIQYKHOCTH BO3/yXa.

HaOnronenue npolecca miaBieHus

KPpUCTAJIMICCKOI'O BCIICCTBA, HAIIPUMCD, JIbJA.

CpaBHeHUE MPOLIECCOB TIJIABJICHUSA
KPUCTALTAYECKUX TEJl U Pa3MSATYCHUS

[IpY HArpeBaHUU aMOP(HBIX TE.
Omnpenenenue (M3MEPEHNE) YAETHHOU TETUIOTHI
IJIABJICHUS JIbJIA.

OOBbscHEHHE SBJICHUHN IUIaBJICHUS
N KpUCTAJUIN3allhuH Ha OCHOBC ATOMHO-

MOJIEKYJISIPHOTO YUEHHSL.
Pemenue 3aga4, CBA3aHHBIX C BBIYMCICHUEM
KOJIM4YECTBA TEIUIOTHI B IPOLECCAX
TEeIIonepeauu Npu MIaBIeHUU

Y KpUCTAJUIM3AIMU, UCTIAPEHUN U KOHICHCALINH.
AHau3 cUTyaluii NPakKTUYECKOTrO MPUMEHEHHUS

SIBJICHUH TIJIABJICHUSI M KPUCTAJLTU3AIINH,
HarpuMep, MOJTYyUYEeHUE CBEPXUUCTHIX
MaTepualioB, COJI€Bas rpeiKa u Jp.
AHanu3 paboThl U 00bSICHEHUE MPUHIUIIA
JIEUCTBUS TEMJIOBOTO JIBUTATES.
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Brraucienue KoandecTBa TEIIOTHI,
BBIJICJISIIOIIETOCS MTPU CTOPAHUY PA3IAYHbBIX
Bu0B ToruinBa, u KIIJI asurarens.
OO0cCyXaeHne SKOTOTUIECKUX MTOCIIEICTBUI
WCMOJIb30BaHUs IBUTATENICH BHYTPEHHETO
CrOpaHUs, TEIIOBBIX U TUAPOIIICKTPOCTAHIIUI

Hroro no pazgeny

28

3JICKTpI/l‘leCKl/Ie U MAarHUTHbBIC SABJICHUSA

2.1 | DnexkTpuyeckue
3apsibl.

3apspKEHHBIE Tena

U UX B3aUMOJCHCTBUS

Z

DIIeKTpU3aLHus TEIl.

JIBa poja 3IIEeKTpUYECKUX
3apsAn0B. Bzaumoperncteue
3apsKEHHBIX TEI.

3akoH KynoHa (3aBUCUMOCTh

CHJIBI B3aMMOJICHCTBUS
3apsSKEHHBIX TEJ

OT BEJIMYMHBI 3aPSI0B

Y PACCTOSIHUSI MEXKTY
TeJIaMu).
DIIEKTPUYECKOE TOJIE.
Hanpsixkennocts
3JIEKTPUYECKOTO MOJIS.
[IpuHuKn cyneprno3uuun
BJIEKTPUYECKUX TOJIEN

(Ha KAUECTBEHHOM YPOBHE).

Hocurenu anekrpuyeckux
3apsAI0B. DJIEMEHTapHbIN
AIEKTPUYECKUH 3apsia.

HaOmntonenue v mpoBeIeHHUE OMBITOB

T10 AJIEKTPU3ALIUU TEJ IPU COMPUKOCHOBEHUU

Y UHAYKIHEH.

HabGmonenne n 00bICHEeHNE B3aUMOACHCTBHS
OJTHOUMEHHO Y Pa3HOMMEHHO 3apsiKEHHBIX TEJl.
OOBsiCHeHHUE TPUHIINAIIA ACHCTBHS AJIEKTPOCKOIIA.
OOBsICHEHHUE SBIICHUM JICKTPHU3ALINH

MIPpY COMPUKOCHOBEHUH TEJ U MHIYKITUEH

C UCITOJIb30BAaHUEM 3HAHUM O HOCHUTEIAX
AJIEKTPUYECKUX 3apsiIOB B BEIIECCTRE.
Pacnio3naBanue v 00bsICHEHHE SIBJICHUMN
ANIEKTPU3AIMU B TTIOBCEITHEBHOM JKU3HH.
HabGmonenne u oObSICHEHHE ONBITOB,
WJUTIOCTPUPYIOIIUX 3aKOH COXPaHCHUS
AJIEKTPUYECKOTO 3apsia.

HaOmronenue onbITOB 10 MOJISTUPOBAHUIO
CUJIOBBIX JIMHUM 3JIEKTPUYECKOTO TMOJIS.
HccenenoBanne qeNCTBUS DIIEKTPUIECKOTO MO
Ha MPOBOJIHUKU U TUDJICKTPUKU
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CrpoeHnue aToma.
[IpoBogHuKM

U JUDJIEKTPUKHU. 3aKOH
COXpPaHEHMUS AJIEKTPUUECKOTO
3apsnaa

2.2

IlocTogHHEBIN
3JIEKTPUYECKUN TOK

20

DIIEKTPUYECKUM TOK.

VY ci1oBus CyIIeCTBOBaHHUS
3JIEKTPUYECKOTO TOKA.
HcTouHMKN MOCTOSTHHOTO
Toka. JlencTBus
AIEKTPUYECKOTO TOKA
(TeroBOE, XUMUUYECKOE,
MarHuTHOE).
DIIEKTPUYECKHI TOK

B )KUIKOCTSX U raszax.
DJIeKTpUYECKast UEMb.
Cwuna Toka. DIeKTpUIECKOE
HaIpsiKEHUE.
ConpotuBieHue
IIPOBOJIHUKA. Y IEJIBHOE
CONPOTHUBJICHUE BEILIECTBA.
3akoH Oma /151 ydacTka
uenu. [locnenoBarensHoe
Y MapajuieibHOE COEAMHEHNE
MIPOBOJTHUKOB.

PaboTa u MomIHOCTH
AIEKTPUYECKOTO TOKA.

HaOntonenue pa3nuyHbIX BUAOB ICHCTBUS
AIIEKTPUUYECKOTO TOKAa U OOHAPYKEHUE ITUX
BHUOB JICUCTBUS B IOBCSIHEBHOM JKU3HHU.
Hao0mronenre BOSHUKHOBEHHS Ta30BOI0 pa3psaa
Y 3JIEKTPUUYECKOTO TOKA B JKUIAKOCTH.

COopka 1 UCTIBITAaHUE DJICKTPUUCCKOM 1IeTTH
MMOCTOSIHHOT'O TOKa.

N3MepeHue cuiibl TOKa aMIIEPMETPOM.
N3mepenne 3JIeKTpUYeCKOro HarpsHKEHUS
BOJIETMETPOM.

[IpoBenenue u 00BICHEHUE OTBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTh
AJIEKTPUYECKOTO COMPOTUBIIEHUS] TPOBOJHUKA
OT €r0 JUTMHbI, IUIOIIAX ITOTIEPEYHOTO CEUYCHUS
Y MaTepuarna.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA,
MPOTEKAIOIIETO YePE3 PE3UCTOP,

OT COMPOTUBJIEHUS PE3UCTOPA U HATTPSKEHUS
Ha pE3UCTOpE.

ITpoBepka mpaBuiia CIOKEHUS HATTPSKCHUN
IIPY MOCJIEIOBATEIHOM COEAUHEHUU JBYX
PE3UCTOPOB.

44



denepanbHas padoyas nporpamma | dusuka. 7-9 kimacce! (0a30BbIH YPOBEHB)

3akon J[xoyns—JIenna.
DNeKTpUUECKUe Lenn

U TIoTpeOuTenu
AIIEKTPUUYECKON SHEPTHH
B ObITy. KopoTkoe
3aMbIKaHHE

[TpoBepka npaBuiia Jisl CHIIBI TOKA

MIpU apaJlJIeIbHOM CO€IMHEHUU PE3UCTOPOB.
AHaJIN3 CUTyallui MOCIE0BATEILHOTO U
napajieIbHOTO COSMHEHUS TPOBOJHUKOB

B JIOMAIIHUX 3JIEKTPUUECKUX CETSIX.

Pemienue 3aga4 ¢ ucnosnb3oBaHueM 3akoHa Oma
1 (opMyI pacueTa IEKTPUIECKOTO
CONPOTUBJIEHUS MIPU MOCIEN0BATEILHOM

U MapajuieIbHOM COECAMHEHUN MPOBOIHUKOB.
Omnpenenenue padOTHI AIEKTPUUECKOTO TOKA,
MPOTEKAIOIIETO YEPE3 PE3UCTOP.

OrnpeneneHue MOIHOCTH 3JIEKTPUYECKOTO TOKa,
BBIIEIIEMOM Ha PE3UCTOPE.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA Yepe3
JAMITOYKY OT HaIpsDKEHUS Ha HEH.
Omnpenenenue KII/1 narpeBarens.
Uccnenosanue npeoOpa3zoBaHus YHEPTUU

IIPU OIBEME T'Py3a JICKTPOABUTATEIIEM.
OOBsicHEHHE YCTPOICTBA U MPUHITUTIA IEUCTBUS
JIOMAIITHUX JIEKTPOHArPEBATEIBHBIX MTPUOOPOB.
OObsicHEHUE TPUIHH KOPOTKOTO 3aMbIKAHHUS

Y TIPUHLIUATA TEUCTBUS TUIABKUX
MPEIOXPAHUTENEH.

Pemienue 3a1a4 ¢ UCMoIb30BaHUEM 3aKOHA
Jxoyns—Jlenna

2.3

MarsuTHbIE SIBIICHUS

ITocTossHHBIE MATHUTEL.
B3aumoneiictBue

I/ICCJ'IeIIOBaHI/IC Mar"gsuTHOI'O BSaHMOHeﬁCTBHH
ITIOCTOAHHBIX MaIrHUTOB.
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MOCTOSIHHBIX MarHUTOB.
MaruauTHoe 1noz’e.
MarnauTtHoe 1oje 3emiu

Y €r0 3HaYCHUE JIJI )KU3HU
Ha 3emie. OnbIT Dpcrena.
MarunurtHoe 1oJie
3JIEKTPUYECKOTO TOKA.
[IpumeHenue
3JIEKTPOMArHUTOB

B TEXHHUKE. [[elicTBue
MarHUTHOTO TOJIS

Ha IPOBOJIHUK C TOKOM.
DIIEKTPOABUTATEND
MOCTOSIHHOTO TOKA.
Hcnonw3oBanue
AIEKTPOJBUrATEIICH

B TEXHUUYECKHX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

N3ydyeHne MarHuTHOIO I0JIs IOCTOSIHHBIX
MarHMTOB MPU UX OOBEAMHEHUU U Pa3/ICIICHUN.
HccnenoBanrue MarHUTHOTO B3aUMOJICHCTBUS
ITOCTOSIHHBIX MarHUTOB.

N3ydyeHne MarHuTHOIO I0JIs IOCTOSIHHBIX
MarHuTOB MPHU UX OOBEAMHEHUU U Pa3/ICIICHUN.
IIpoBeneHue ONBITOB 110 BU3YAIU3ALHUU 110J1
ITOCTOSTHHBIX MAarHUTOB.

N3ydeHnue sBIeHUS HAMarHUYMBaHUS
BEILIECTBA.

HccenenoBanue EHCTBUS SJIEKTPUUECKOT0 TOKA
Ha MATHUTHYIO CTPEJIKY.

[IpoBeneHne ONBITOB, AEMOHCTPUPYIOIIUX
3aBUCHMOCTbH CHJIbI B3aUMOJEHCTBUS KaTyIIKN
C TOKOM U MarHuTa OT CUJIbl U HAIIPABJICHUS TOKA
B KaTylIKE.

AHanu3 CUTyalni MPaKTUYECKOTO0 IPUMEHEHHUS
AJIEKTPOMArHuTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, IPOMBIIIJIEHHOCTH, MEIULIMHE).
N3yuyenue gercTBUSA MArHUTHOTO MOJIS

Ha MMPOBOJAHUK C TOKOM.

N3ydyeHne nelcTBUs SIIEKTPOABUATATEIS.
N3mepenne KII/] anexTpoaBuratenbHOM

YCTaHOBKH.
Pacrnio3zHaBaHue U aHanu3 pa3auyHbIX
IIPUMEHEHU JJEKTPOABUTATEIICH

(TpaHCcnopT, OBITOBBIC YCTPOMCTBA U JIP.)
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2.4 | DnekTpoMarHuTHas 4 Onbitel @apanes. SABnenue | OOBITHI O UCCIEAOBAHUIO SBJICHUS
WHTYKITAS AEKTPOMArHUTHOMN AIEKTPOMATrHUTHOW MHAYKITUH: UCCIICIOBAHNE
uaayknuu. [paswno JIeHna. | i3MEHEHH 3HAUCHUS ¥ HAIIPaBJICHHS
DneKTporeHepaTop. WHAYKIIMOHHOTO TOKa
CniocoObl oJTy4eHUs
ANEKTPUYECKON DHEPTHH.
DJIEKTPOCTaHIIUN
Ha BO30OHOBIIIEMbBIX
HMCTOYHHUKAX YHEPTUH
Hroro no pazaeny 37
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOT'PAMME
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9 KJIACC
No HaumenoBanue Komnuectso | Ilporpammuoe comepkanne | OCHOBHBIC BUJIBI ASATEIHHOCTA O0YUAIOIINXCS
n/m pa3zenoB U TeM 9acoB
y4eOHOTO MpeaMeTa
Mexannyeckue siBJICHUS
1.1 | Mexanudeckoe 10 Mexanuueckoe ABMKEHUE. | AHAJIN3 U 00CYKJIEHHE Pa3INYHbIX IPUMEPOB

JIIBHKEHHE U CIIOCOOBI
€ro OIHCaHUs

MarepuranbHas TOUKa.
Cucrema orcuera.
OTHOCHUTENBHOCTD
MEXAHUYECKOTO IBUKCHHUS.
PaBHOMEpHOE
MPSMOJIMHEUHOE IBUKEHHUE.
HepaBnomepHnoe
MPSMOJIMHEWHOE JIBUKEHHUE.
CpenHsis 1 MTHOBEHHA
CKOpOCTb TeNa Mpu
HEPABHOMEPHOM JIBUKECHUM.
Yckopenue.
PaBHOyCKOpEHHOE
MPSMOJIMHEWHOE JBUKEHUE.
CBo0OoOIHOE T1aJIEHUE.
Omnbitel ['anunes.
PaBHOMEpHOE NBUKEHNE

110 OKPY>KHOCTH.

Ilepuon u yacrora
oOpamenus. JInaeiHas

Y yTJI0OBAasi CKOPOCTH.

MEXaHUYECKOTO JIBHYKEHUSI.

OO0cy:x1eHne rpaHull IPUMEHUMOCTH MOJIENN
«MaTepuanbHas TOUKay.

Omnucanre MEXaHMYECKOTO ABIKCHUS
pazIuYHBIMU crioco0amu (ypaBHEHHE, TabIULA,
rpaduk).

AHanu3 KU3HEHHBIX CUTYAllMH, B KOTOPBIX
MPOSIBIISIETCSI OTHOCUTEILHOCTh MEXaHUYECKOTO
JIBUOKECHUSL.

Habmroienne MexaHn4ecKoro ABMKEHUS Tefa
OTHOCHUTEJNILHO Pa3HbIX TeJl OTCUETA.
CpaBHeHUE IMyTel U TPACKTOPUN IBUKEHUS
OJTHOTO U TOTO K€ TeJla OTHOCHUTEIBHO Pa3HbIX
TEJ OTCYETA.

Amnanus tekcra ["anummest 00 OTHOCUTEIBLHOCTH
TIBUKCHWSI; BBITTOJIHEHUE 3aJaHHUH 110 TEKCTY
(CMBICIIOBOE UTEHHE).

Omnpenenenre cpeaHe CKOPOCTH CKOJIbKEHUS
Opycka Wiu ABMXKEHHUS IapyKa M0 HAaKJIOHHON
IUIOCKOCTH.

AHanu3 1 00CyXIeHHEe CrIocOO0B
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LlenTpOoCcTpEMUTENIBHOE
YCKOpEHUe

IpUOIMKEHHOTO OTIpeIeNICHUS] MTHOBEHHOM
CKOpOCTH.

Omnpenenenre CKOPOCTH PaBHOMEPHOTO
JIBUKEHUS (IIapuKa B )KUIKOCTH, MOJICTU
AIIEKTPUYECKOTO aBTOMOOWJIS U T. II.).
Omnpenenenue myTH, IPONHAEHHOTO 3a IaHHBIH
IPOMEXYTOK BPEMEHH, U CKOPOCTH TeJa

10 rpauKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOT'O
JBUKEHUS OT BPEMEHHU.

OO6cy:x1eHrne BO3MOXKHBIX TPUHIIATIOB
JeicTBUS IpUOOPOB, U3MEPSIOLINX CKOPOCTh
(cnuaOMETpOB).

Boruncnenue myTu 1 CKOpOCTH Ipu
PaBHOYCKOPEHHOM IPSIMOJIMHEHMHOM JBUKEHUU
Tena.

Ornpenenenue NpOMAECHHOTO IyTH U YCKOPEHHUS
JBYKCHHSI TeJia 1Mo TpaduKy 3aBUCUMOCTH
CKOPOCTH paBHOYCKOPEHHOT'O MPSMOJIMHENHOTO
JIBMKCHHSI TeJla OT BPEMEHHU.

IIpogepka cunomesuvl. eciu

npU pagHOYCKOPEHHOM OBUNHCEHUU

0e3 HauaNbHOU CKOPOCMU NYMU OMHOCAMCS
KaK ps0 HeuemHuIX Yucei, mo
coomeemcmeyouue nPoMeNCymKu pemeHu
O0OUHAKOBWL.

Onpenenenue yCKOpeHus Tena

IIPU PaBHOYCKOPEHHOM JIBH>KEHUH
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110 HAKJIOHHOM IJIOCKOCTH.

W3mepenue nepruoaa 1 4acToThl 0OpalieHHs!
T€Ja Mo OKPYKHOCTH.

OnpeneneHne CKOPOCTH PAaBHOMEPHOTO
JIBUKEHMSI T€JIa 110 OKPY>KHOCTH.

Pemenune 3ama4 Ha onpeneneHue
KMHEMaTHYECKUX XapaKTEPUCTUK
MEXaHUYECKOTO JABM)KCHUS Pa3JIMYHBIX BUJIOB.
Pacno3naBanue u npuOIMKEHHOE ONTUCAHUE
Pa3IMYHBIX BUJOB MEXAHUYECKOTO JIBHIKECHHUS
B IIPUPOJIE U TEXHUKE (HA MpUMepax CBOOOTHO
NaJaroluX Tell, IBMKCHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEACTB U Jp.)

1.2

BzaumoneiicTBue Ten

20

ITepBeiit 3akoH HproTOHA.
Bropoit 3akon HeroToHa.
Tperuit 3akoH HproToHa.
[IpuHIMI cyrneprno3suuuu
CHIL

Cuia ynpyroctu. 3akoH
['yka. Cuia TpeHus: cuna
TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS MMOKOS, IPYTUE BUIbI
TPEHHUSL.

Cuita TSHKECTH M 3aKOH
BCEMHMPHOT'O TATOTEHMUS.

Y ckopenue cBOOOIHOTO
najeHus. /J[BmkeHue riaHer

HaOmronenue u 00CykJ1I€HUE OIBITOB

C IBIDKEHUEM Tea IPH YMEHBIIICHUH BIIUSTHUS
JPYTHUX TeJ, IPEMATCTBYIOMINX JIBHYKCHUIO.
Ananmus Texcra ['anmies ¢ onmucaHueM
MBICJICHHOTO SKCTICPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIIHH;
BBITIOJTHCHHE 33JITaHUH 110 TEKCTY (CMBICTIOBOE
YTEHUE).

OO0cyx)aeHue BO3MOKHOCTH BBITIOJTHCHUS
3aKOHA MHEPIIMH B Pa3IMYHBIX CHCTEMax
OTCYeTa.

HaOmronenue u o0Cyk1eHHEe MEXaHUYECKUX
SIBJICHHU, TPOUCXOIAIINX B CUCTEME OTCUYETa
«Tenexka» npu ee paBHOMEPHOM
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Bokpyr Connua. [lepBas
KOCMHUYECKAsI CKOPOCTb.
HeBecomMoCTh 1 ieperpy3Ku.
PaBHOBeCHE MaTepuanbHOU
TOYKHU. AOCOTIOTHO TBEPIOEC
Teno. PaBHOBECUE TBEPIOTO
T€JIa C 3aKPEIJICHHON OChIO
BpallleHud. MOMEHT CHUJIBI.
LlenTp TsKECTH

Y YCKOPEHHOM JBH>KEHUHU OTHOCUTEIIBHO
KaOuHeTa (PU3UKH.

JIeiCTBHS C BEKTOPAMU CHJI: BBITIOJIHEHUE
3aJIaHUM 110 CJIOKECHUIO U BHIYMTAHHUIO
BEKTOPOB.

Hab6nronenue w/vmm mpoBeACHUE OTBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTb YCKOPECHUS
TeJa OT IPUIIOKEHHON K HEMY CUJIbI 1 MACChI
Tena.

Amnanns 1 00bICHEHUE SBICHUMN
C UCIIOJIb30BAHUCM BTOPOI'O 3aKOHA HrroToHa.

Pemenue 3a1a4 ¢ CMOJIb30BaHUEM BTOPOTO
3akoHa Hpl0TOHA 1 TIpaBmMIIa CIOKEHUS CHJL.
Omnpenenenue )KeCTKOCTH MPY>KUHBI.

AHanu3 cuTyauui, B KOTOPBIX Ha0JII01at0TCs
ynpyrue negopMmaiiuu, u uX 00bsICHEHUE

C HCTOJIb30BaHUEM 3aKoHa [ 'yka.

Pemenue 3a1a4 ¢ ucnosib30BaHUEM 3aKoHa ['yka.

I/ICCHGIIOBaHI/IC 3aBUCUMOCTHU CUJIbI TPCHUA

CKOJIbKCHHA OT CHJIbI HOPMAJIBHOI'O JaBJICHUA.

OO6cyxaeHue pe3yIbTaToB UCCICIOBAHMUS.
Onpenenenue ko3P puueHTa TpeHUs
CKOJIBKEHHSL.

W3MepeHune CuItbl TPEHUS TIOKOS.

Pemrenue 3agad ¢ ucronp3oBaHueM (GOpPMYIIBI
JUTSL CUITBI TPEHUST CKOJIBKECHUSI.

AHau3 ABWKEHHMSI T TOJIBKO MO/ JeHCTBHEM
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CHJIBI TSIKECTH — CBOOOJTHOTO MaJCHHUSI.
OObsicHEHUE HE3aBUCUMOCTH YCKOPEHHUSI
CBOOOJIHOTO MaJICHUS OT MaCChI Tela.

OneHKa BETMYUHBI CUIIBI TATOTEHUS,
JICUCTBYIOIIEH MEXTY NIBYMS TEJIaMU

(mJ14 pa3HBIX Macc).

AHanu3 IBUKEHUS] HEOECHBIX Tell

MO/ ICICTBUEM CHJIbI TATOTEHUS

(c ucroab30BaHUEM JIOTIOTHUTEIBHBIX
HMCTOYHUKOB UH(GOPMAIIHH).

Peuienue 3a1a4 ¢ HCNOJIb30BAHUEM 3aKOHA
BCEMHPHOTO TATOTEHUS U (DOPMYJIBI

JUISL pacyeTa CUJIbl TSHKECTH.

AHaJIN3 OPUTMHAIBHOTO TEKCTA,
OMHCHIBAIOIIETO MPOSIBJICHUSI 3aKOHA
BCEMUPHOTO TATOTEHUSI; BHIMOJHEHUE 3a/IaHUI
M0 TEKCTY (CMBICIIOBOE UTEHHUE).

Hab6mronenue u o0cyX1eHHnEe OMBITOB

110 U3MEHEHUIO Beca Teja MPU YCKOPEHHOM
JIBUKECHUH.

AHan3 ycia0BUM BO3HUKHOBEHHSI HEBECOMOCTH
U TIePErpy3KH.

Peuienue 3a1a4 Ha onpeieNieHUE Beca Tena

B PA3JIMYHbBIX YCIIOBHSIX.

AHanu3 cuil, AEUCTBYIOIINX Ha TEJO,
MOKOSIIEECS Ha OIOPE.

OrnpeneneHue HEHTPa TAKECTH Pa3IUYHbIX TEJ
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1.3.

3aKOHBI COXpPaHCHHUA

10

Nmnynec Tena. U3mMeHeHue
UMITyJIbca. VIMITyJIbC CUIIBL.
3aKOH COXpaHEHUS
uMIyabca. PeaktuBHOE
JIBUYKEHUE.

Mexanuueckas padbota

Y MOILIHOCTB. PaboTa cun
TSKECTH, YIIPYTOCTH,
TpeHus. CBSI3b SJHEPTUU

u paboTtsl. [loTennuanbHas
SHEPIUs Teia, MOJHATOrO
Ha/Jl IOBEPXHOCTHIO 3EMJIU.
[loTeHUMaNbHAS YHEPTUS
CXKaTOU MPYKUHBI.
Kunernueckas sueprusi.
TeopemMa 0 KUHETUYECKOHN
DHEPIUH. 3aKOH COXPAHEHUS
MEXaHHYECKON YJHEPTUH

HaOmnronenue u o0CyxkaeHUE ONBITOB,
JEMOHCTPUPYIOLIUX [Tepeady UMITYJIbCa

IIPY B3aHMMOJICVICTBUHU TEN, 3aKOH COXPaHEHUS
HMMITYJIbCA MPU a0COTIOTHO YIPYTOM

Y HEYIIPYTrOM B3aUMOJICHCTBUU TEN.

AHaM3 CUTyallui B OKPYKAIOLIEH KU3HU

C MCIIOJIb30BAHUEM 3aKOHA COXPAHEHUS
MMITYJIbCA.

Pacnio3naBaHue sIBJIIEHUS pEAKTUBHOTO
JIB>KEHUS B IPUPOJE U TEXHUKE.
[IpuMeHeHnE 3aKOHA COXPAHEHUS UMITYJIbCa
JUISL pacyeTa pe3yJibTaTOB B3aUMOJEHCTBUS TEN
(Ha mpuMepax HEeyIpyroro B3auMoJIeHCTBHUS,
YIPYTroro HEHTPAIBHOIO B3aUMOJEHCTBUS IBYX
OJIMHAKOBBIX TEJI, OTHO U3 KOTOPBIX
HETIOABUKHO).

Pemenue 3aa4 ¢ UCIIOJIB30BAaHUEM 3aKOHA
COXpPaHEHUS UMITYJIbCA.

Omnpenenenre pabOThI CUITBI YIIPYTOCTH

IIPU NOIBEME I'Py3a C UCIIOIb30BaHUEM
HEMOJBUKHOTO U MOABUKHOTO OJIOKOB.
N3mepenune MOIHOCTH.

N3mepenre noTeHIUAIIbHOM SJHEPTUH YIIPYTO
nehopMUPOBAHHON TIPYKUHBI.

N3Mepenne KHHETUYECKON SHEPTUU TEIA

I10 JUIMHE TOPMO3HOTO IIyTH.
DKCIEpUMEHTAIbHOE CPABHEHUE U3MEHEHUS
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MMOTECHIMAIBHOW U KHHETUYECKOU SHEPTUIM Tela
IIPY IBUKEHHUU IO HAKJIOHHOM TIJIOCKOCTH.
DKcliepuMeHTaIbHas MPOBEPKa 3aKOHA
COXPAaHEHUS MEXaHUYECKON YHEPTUH

py CBOOOJHOM I1aJIEHUU.

[IpumeHeHne 3aKkOHa COXpAHEHUA
MEXaHMYECKON YHEPTHUH JIJIs pacyera

MOTEHINAJIbHON U KHHETUYECKON SHEPTHUM TeEa.

Pemenue 3a4a4 C UCIIOJIb30BAHUEM 3aKOHA
COXpPaHCHUA MEXaHMYECKOU OHCPIun

Hroro no pazgeny

40

Mexannueckne KoJ1e0aHUs U BOJTHBI

2.1

MexaHnyeckue
KoJIcOaHUSA

7

KonebarenbHoe ABUKEHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOAHU: ePUO/I,
4acToTa, aMIUIUTY/Ia.
Marematnieckuii u
MPY>KUHHBIN MasSTHHKH.
IIpeBpamenue sHEeprun
pH KoJieOaTeIbHOM
JIBUKCHUH.

3aTyxaronue KojaeoaHus.
BrinyxieHHbIE KOJIeOaHMsl.
Pe3onanc

HaGmronenne xonedanuii o JeUCTBUEM CHIT
TSDKECTH M YIIPYTOCTH M OOHApYKCHHUE
MOA0OHBIX KOJIEOAHUI B OKPY>KAIOIIEM MUPE.
AHanu3 Koje0aHuii rpy3a Ha HUTU

1 Ha IIPYyKHUHE.

OmnpeneneHue 4acTOThl KOJICOaHUI
MaTeMaTHYECKOTO U MPYKUHHOTO MasSTHUKOB.
HaGmronenne u 00bsICHEHNE SIBICHUS
pe30HaHca.

HccnenoBanne 3aBUCUMOCTH TIEpHOA
KOJIeOaHMI TTOIBEIIIEHHOTO K HUTH TPy3a

OT JUIMHBI HUTH.

[IpoBepka He3aBUCUMOCTH Ieproaa KoeOaHui

rpysa, noABCIICHHOTO K JICHTC, OT MaCChI I'py34a.

HaOmronenue u o0cykaeHre ONbITOB,
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JEMOHCTPHUPYIOIIUX 3aBUCUMOCTD NIEPHOJA
KoJie0aHUM MPYKUHHOTO MasiTHUKA OT MaccChl
Ipy3a U KECTKOCTHU IPYKUHBI.

[IprMeHeHne MaTeEMaTUIECKOTO

Y IPY’KUHHOT'O MAasiTHUKOB B KAYECTBE MOJENEN

TSl OTIUCAHUSI KOJIEOAHUHN B OKPYIKAIOIIEM
MHUDE.

Pemenue 3a7a4, CBA3aHHBIX C BBIYUCIICHUEM
WJIU OLIEHKOW YacTOTHI (IIepruoja)
Kosie0aHui.

Hszmepenue yckopenusi c60600H020 NAdeHUs.

2.2

MexaHnueckue
BOJIHBI. 3BYK

MexaHuyeckre BOJIHBI.
CBoiicTBa MEXaHUYECKUX
BOJIH. [IpoonbHbIe

Y TOTNEPEUYHBIC BOJTHBI.
JlirHA BOJIHBI 1 CKOPOCTH €€
pacnpocTpaHeHHUs.
MexaHn4eCcKre BOJTHBI

B TBEPJIOM TeJIe,
CEVCMHUYECKHE BOJIHBI.
3ByK. ' pOMKOCTB 3ByKa

1 BbIcOTa TOHA. OTpakeHue
3ByKa. MIHdpa3Byk

U yIBTPa3BYK

OOGHapykeHHUE 1 aHaJIN3 BOJHOBBIX SBJICHUI
B OKPY’KafOIIEM MHpE.

HabOmronenue pactipocTpaHeHUs MPO0IbHBIX
Y TIONIEPEYHBIX BOJIH (HA MOJEIIH)

1 O0HAPY)KEHNE aHAJIOTUYHBIX BUOB BOJTH

B IpUpo/e (3BYK, BOJIHBI HA BOJIE).
Brraucnenre qJIMHBI BOJTHBI M CKOPOCTH
pacnpocTpaHEHUS 3BYKOBBIX BOJIH.
DKCIIepUMEHTAIBHOE OTIPEICIICHUE TPAHUI]
YaCTOTHI CJIBIIIIMMBIX 3BYKOBBIX

KOJICOAHUH.

Hab6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa

OT YacTOTHI (B TOM YHCIIC, C UCITOIH30BaHUEM
MY3bIKaJTbHBIX HHCTPYMEHTOB).
HaoOmronenue u 00bsICHEHUE ABJICHUS
aKyCTHYECKOTO pe30HaHCA.
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AHanmM3 OpUTHHAIBHOTO TEKCTA, IOCBSIICHHOTO
MCIIOJB30BaHUIO 3BYKa (WM YIBTPA3BYKa)

B TEXHUKE (IXOJIOKAIHSI, YIBTPa3BYK

B MEJIUIIMHE U JIP.); BBITIOJTHCHHUE 3aJaHHIA

10 TEKCTY (CMBICIIOBOE YTCHHE)

Hroro no pazgeny

15

3JICKTp0MaFHI/ITHOC IMOJI€ 1 3JICEKTPOMAIrHUTHBLIC BOJIHBI

3.1 | DnekTpoMarHuTHOE 6 DJEKTPOMarHuTHOE IOJIE. [TocTpoenue paccyxaeHHii, 000CHOBBIBAIOIINX
oJie DNEKTPOMArHUTHBIE BOJIHBL. | B3AUMOCBA3b JJIEKTPUUECKOTO U MATHUTHOTO
Y DJICKTPOMArHUTHBIE CaoiicTBa TIOJIEH.
BOJIHBI JJIEKTPOMArHUTHBIX BOJIH. DKCIEpUMEHTAIIBHOE N3YYEHNE CBOMCTB
[IIxana 3JIeKTPOMarHUTHBIX | 3JIEKTPOMArHUTHBIX BOJIH (B TOM YUCIIE
BOJIH. Mcrionp30Banue C IOMOIIIBI0 MOOUJILHOTO TeJieoHa).
3JICKTPOMArHUTHBIX BOJIH AHanu3 peHTT€eHOBCKUX CHUMKOB
JUIsl COTOBOM CBSI3H. YeJIOBEYECKOr0 OpraHu3ma.
ONEKTPOMAarHUTHAs IPUPOJA | AHAIHM3 TEKCTOB, OMUCHIBAIOIINX TPOSIBICHUS
cBera. CKOpOCTh CBETA. AJNIEKTPOMATrHUTHOT'O U3JyYEHHUS B PUPOJIE:
BomnHoBBIE CBOMCTBA cBETa ’KMBBIE OPTaHU3MBbI, N3]Ty4EHUsI HEOECHBIX TEI
(cMBICTIOBOE UTEHUE).
Pacrnio3znaBanue 1 ananu3 pa3inyHbIX
IIPUMEHEHUH 3IEKTPOMATHUTHBIX BOJIH
B TEXHUKE.
M3ydeHne BOJTHOBBIX CBOWCTB CBETA.
Pemenue 3anay ¢ ucnosib3oBanueM Gopmyi
JUIS1 CKOPOCTH 3JIEKTPOMATrHUTHBIX BOJIH, JIJIUHBI
BOJIHBI U 4aCTOTHI CBETA
Hroro no pazneny 6
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CBeToBbI€C ABJCHUSA

4.1

3aKOHBI
pacrpocTpaHeHUs
CBETa

JlyaeBas mozienb cBera.
HcTtouHuku cBera.
[IpsiMmonuHeitHOE
pacrpocTpaHeHue CBeTa.
3atmenusa ConHua u JIyHBL.
Otpaxenue ceta. [lmockoe
3epKajo. 3aKOH OTPaKEHUs
CBETA.

[Ipenomiienune cBeta. 3aKOH
npejomiieHus ceeta. [lonHoe
BHYTPEHHEE OTPAKEHUE
ceeta. Mcnonb3oBanue
MOJIHOTO BHYTPEHHETO
OTPAKECHUS B ONITUYECKUX
CBETOBOJIaX

Habnronenue onbITOB, AEMOHCTPUPYIOIIMX
SIBJICHHUE TPSMOIMHEIHOTO
pacnpocTpaHeHHs CBETa

(BO3HMKHOBEHHE TE€HU U MOJIYTEHH),

U UX UHTEPIIPETAIHS C UCTI0JIb30BaHUEM
MOHATHS CBETOBOIO JIy4a.

OObsicHEHUE U MOJICTTUPOBAHUE COTHEYHOTO
Y JTYHHOTO 3aTMEHUM.

HccnenoBanue 3aBUCUMOCTH

yTIJla OTPaKEHUS CBETOBOIO JIy4a OT yria
MaJICHUSI.

N3yuyenue cBOWCTB M300paKEHUS B INIOCKOM
3epKaje.

Hab6nronenue u 00bICHEHNE OTIBITOB

10 MOJTYYEHHIO U300paKeHUN B BOTHYTOM

Y BBIITYKJIOM 3€pKajiax.

Hab6nronenue u 00bsiCHEHUE OTIBITOB

MO MPEJOMIJICHUIO CBETA Ha TPaHULIE
Pa3JIMYHBIX CPEJl, B TOM YKCJIE ONBITOB

C TIOJIHBIM BHYTPEHHUM OTPAKCHHUEM.
HccnenoBanue 3aBUCUMOCTH yIJIa
MPEJIOMJIEHUS OT YIJIa aJeHUsl CBETOBOTO JTyya
Ha TPaHULIE «BO3yX—CTEKIIOM.
Pacrnio3znaBanue siBIeHUN OTpaKEHUs

Y MPEJIOMJICHHUS CBETA B TOBCEIHEBHOM
KHU3HU.
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AHanu3 1 00bSICHEHUE SABJICHUS ONITHYECKOTO
MUpaxa.

Pemenue 3a7a4 ¢ HCNOJIb30BaHUEM 3aKOHOB
OTpaXXEHUs U NMPEJIOMJIICHHS CBETA

4.2 | JIuH3bI M OITHYECKHE 6 JIunza. Xop myueit B munze. | [lomydenne n3o0pakeHU ¢ MTOMOIIBIO
pubOopHI OnTuueckas cuctema coOuparoIel U pacceuBaIOLIEH JIMH3.
¢dotoanmnapara, MUKpockona | Onpenenenre GOKYyCHOrO pacCTOSIHUS
u Teneckomna. ['na3 kak Y ONTHYECKOU CUJIBI COOMPAIOIIEH
ONTHYECKAs CUCTEMA. JIMH3BI.
bimsopykocTh AHaM3 yCTpOWCTBA U IPUHLINIIA AEHCTBUS
Y JAJIbHO30PKOCTh HEKOTOPBIX ONTUYECKUX MPUOOPOB:
¢doToanmapara, MUKpOCKONA, TEJIECKOIIA.
N3ydyeHne Moienu 1i1a3a Kak ONTUYECKOU
CUCTEMBI.
AHanm3 sIBJIEHUN OJIM30PYKOCTH
U 1aJIbHO30PKOCTH, IPUHIINIA IEUCTBUS
OYKOB
4.3 | Paznoxenwue 6enoro 3 Paznoxenue 6enoro cera Hab6nronenue paznoxxenus 6e10ro cBeta
CBETa B CIICKTP B ciekTp. OnbiTel HpI0TOHA. | B CHIEKTD.
Clio’)keHue CeKTPaATbHBIX HaOmronenue u 00bsICHEHHE ONBITOB
1BeToB. Jlucnepcus ceeta 0 MOJIYYEHHI0 OEJIOT0 CBETa MPH CI0KEHUH
CBETa Pa3HbIX LIBETOB.
[TpoBenenue u 0ObSICHEHHUE OTIBITOB
10 BOCIIPUATHIO [[BETA MPEIMETOB MPHU UX
HaOJIIOICHUH Yepe3 LIBETOBbIE (DUIIBTPHI
(LIBETHBIE OYKH)
Wroro no pazaeny 15
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KBanroBbie ABJIeHUA

5.1 | Ucnyckanue u OmnsiTel Pezepdopaa OO6cyxnenue 1ienu onbIToB Pesepdopaa
MOTJIONIEHUE CBETa U TUTaHEeTapHas MOJEIb 10 UCCJIEIOBAHUIO ATOMOB, BBIIBIDKCHHE
aTOMOM atoma. Mognens aroma bopa. | rumoTe3 0 BO3MOKHBIX pe3yiIbTaTaX OMBITOB

HcnyckaHue v MOTJIOICHHE | B 3aBUCHMOCTH OT MPEATIOIAraeMoro CTpOCHHUSI

cBera aToMoM. KBaHTHI. aTOMOB, (popMyIIMpOBaHUE BHIBO/IOB

JInHenyartele CrieKTpbI W3 PE3YJIBTATOB OINBITOB.
OO6cyxkaeHue NpOTUBOPEUNiA MIIaHETaPHON
MOJICJIA aTOMa M OCHOBAHUM ISl TUTIOTE3bI
bopa o cranimonapHbIX OpOUTaX AIEKTPOHOB.
Hab6nronenue CruioniHpix U JIMHEWYaThIX
CIEKTPOB M3TyUEHHUS PA3TUIHBIX BEIICCTB.
OObsicHEHUE TUHEHYATHIX CIIEKTPOB U3ITYICHHUS

5.2 | CtpoeHre aTOMHOTO PanunoaktuBHOCTh. Aniba-, | OOCYyXaeHNE BO3MOKHBIX THIIOTE3 O MOJESIIAX

sapa

OeTa- U TaMMa-u3TyYeHUsI.
CtpoeHue aTOMHOTO s1pa.
Hyknonnast moaenp
aTOMHOTO sigpa. 30TomsI.
PagnoakTuBHEBIE
npespauieHus. llepuon
MOJIypaciiajia aTOMHBIX sIIep

CTPOCHHUS sIIpa.

Omnpenenenre coctasa sep 1o 3aJaHHBIM
MACCOBBIM H 3apsIIOBBIM YHCIIAM

Y T10 TTOJIOKCHHUIO B MIEPUOINICCKON CUCTEME
DIIEMEHTOB.

AHann3 U3MEHEHUS COCTaBa sApa U €ro
MIOJIOKEHUS B TICPUOINICCKON CHCTEME

IIPH 0-PATUOAKTHBHOCTH.

HccnenoBaHre TPEKOB 0.-4aCTHII IO TOTOBBIM
dboTtorpadusim.

OOHapy>XeHUE U U3MEPEHHUE PATHAITTOHHOTO
(oHa ¢ MOMOIIBIO JO3UMETPA, OI[CHKA €T0
WHTCHCUBHOCTH.
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Amnann3 OMoJI0THYSCKUX U3MECHEHMH,
MPOUCXOAIINX MO IEUCTBUEM
PaIUOAKTUBHBIX U3JTYUYCHUH.
Hcnonb3oBaHue paluOaKTUBHBIX W3ITYYCHUI
B MEJIMIIMHE

5.3 | Snepubie peakuuu 7 Snepnsbie peakunu. 3akoHbl | Pemenue 3aga4 ¢ HCIOJIb30BAaHUEM 3aKOHOB
COXPAaHEHMS 3apsAI0BOTO COXPaHEHUS MAaCCOBBIX U 3apS0BBIX YHUCEII
1 MacCOBOI'0O YHCEIL. Ha ONPEACIICHUE PE3YIBTATOB SIECPHBIX
DHeprus CBA3U aTOMHBIX pEeaKuuii; aHAJIA3 BO3MOKHOCTH
anep. CBsA3p Macchl VI HEBO3MOXXHOCTH SIIEPHON PEaKIIMH.
v oHepruM. Peakimu cuHTe3a | OneHKa SHEpTUH CBSI3H SIIIEP C UCTIONB30BAHHEM
u fenenus sauep. Mcrounuku | oopmyisl DiHIITEHHA.
sHepruu CoJiHIa U 3BE3 1. OOcykeHne NEPCIEKTUB UCTIOIb30BAHNUS
SnepHas sHEpreTuka. YIPABJISIEMOT0 TEPMOSAEPHOTO CHHTE3A.
JencTBus paanoakTuBHBIX | OOCYyKIeHNE MPEUMYIIECTB U SKOJOTHIECKIX
W3JIy4YCHUHN HA JKUBBIC npo0JieM, CBSI3aHHBIX C SIIEPHON SHEPTETUKOM
OpPTraHHU3MBI

Htoro no pazgeny 17

IHoBTOpUTEJIHLHO-0000 AN MOTYJIb

[ToBTOpEHME 9 CucremaTuzanus Brinonnenue yueOHbIX 3a1aHUN, TPEOYIOIINX

u 00001eHne
coJiep KaHus Kypca
dbusuku 3a /-9 Kacchl

1 00001IIeHHE TPEAMETHOTO
COJICPKaHUs U OITbITA
JCSTEBbHOCTH,
IPUOOPETEHHOTO

IIPH U3YYECHHUH BCETO Kypca
(u3UKI OCHOBHOTO O0IIIETO
oOpa3oBaHMUs.

JIEMOHCTPALMN KOMIIETEHTHOCTEM,
XapaKTEPU3YIOLINUX €CTECTBEHHOHAYYHYIO
TPaMOTHOCTB:

— MPUMEHEHUS MOJTYYEHHBIX 3HAHUM

JUJIs HAYYHOT'O OOBSICHEHUS (PU3UUECKUX
SIBJICHUW B OKPYKAIOLIEW ITPUPO/IE,

B IIOBCEJIHEBHOM JKU3HU U BLISABJICHUS
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[TonroToBKa K OCHOBHOMY
rOCyJapCTBEHHOMY
9K3aMeHy 10 (pr3HKe

TUTSE 00 YJaroIIIuXCH,
BBIOPABIIMX ATOT YUCOHBIM
npeaMeT

(bU3UYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOT U,

— IPUMEHEHUSI OCBOCHHBIX
IKCIIEPUMEHTATLHBIX YMEHUN

JUTS UCCrieIoBaHMsl (PU3UYECKUX SIBIICHUH,

B TOM YHCJIE JJIsl IPOBEPKHU TUIIOTE3

Y BBISIBJICHUS 3aKOHOMEPHOCTEH.

Pelienue pacueTHbIX 3a/1a4, B TOM YUCTIE
MPENOoIaralouX UCIOIb30BaHNE PU3NUECKUX
Mojieliel 1 OCHOBaHHBIX Ha COJIEP KaHUU
Pa3JIMYHBIX Pa3AEIOB Kypca (QU3UKH.
BrlnonHeHue 1 3amuTa rpynmnoBbIX

VTV MHAWBUIYTbHBIX TIPOEKTOB, CB3aHHBIX
C coJiep KaHueM Kypca (pu3uku

Hroro no pazaeny 9
OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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NEPEYEHb (KOJAUPUKATOP) PACIIPEJEJEHHBIX 1O KJIACCAM
IMPOBEPSIEMBIX TPEGOBAHUM K PE3YJIbTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON ITPOIT'PAMMBI OCHOBHOT' O
OBIIET'O OBPA3SOBAHUS U DJIEMEHTOB COJIEP)KAHUS 11O ®U3UKE

B denepanbHBIX W pEerHoOHANBHBIX MPOIEIypaxX OIEHKHA KadyecTBa OOpa30OBaHHUS
UCTIONB3YyeTCs MepeueHb (Koau(ukaTop) pacipepeseHHbIX 0 KiaccaM IPOBEPSEMBIX
TpeOOBaHMI K pe3ysibTaTaM OCBOCHHUS OCHOBHOW OOpa3oBaTENbHONW MPOTPaMMBbI
OCHOBHOTO 00111er0 00pa30BaHMs U 3JIEMEHTOB COJIEp>KaHus Mo (hU3HKE.

7 KIIACC

IIpoBepsiemble nMpeAMeTHBIE Pe3yJIbTAaThl OCBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl

Kon IIpoBepsiemMblie MpeAMETHBIC PE3YIbTAaThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeIbLHOM MPOrpaMMbl OCHOBHOT'O 00I1IET0 00pa30BaHUs
pe3yibTaTa
1.1 MCIMOJIb30BaTh U3YUYCHHBIE MIOHSITHUS
1.2 pa3auyaTh SIBJICHUS 110 OMNHMCAHMI0O HX XapaKTEPHBIX CBOWCTB U

Ha OCHOBC OIIBITOB, ACMOHCTPUPYIOIMINUX JAHHOC (I)I/ISI/I‘-IGCKOG SBJICHUC

1.3 pacro3HaBaTh MPOSIBJICHUE M3YYCHHBIX (PU3UYECKUX  SBICHUUN
B OKpPY’KaroIIeM MUPE, B TOM YHUCJIe (PU3HUECKHUE SIBIICHUS B IPUPOJIC,
IIPY 3TOM TEPEBOAUTH MPAKTHUYCCKYIO 33a/1ady B y4eOHYIO, BBIICIATH
CYIIIECTBEHHbBIEC CBOMCTBA (IPU3HAKH) (PU3UYECKUX SBICHUN

1.4 ONKCHIBATh M3YyUYECHHbIE CBOMCTBA Tel U (DU3UYECKUE SIBICHMUS,
UCHIONB3Ysl (PU3MYECKUE BEJIMYMHBI, MPU OMHCAHUU MPABUIBHO
TPaKTOBaTh (PU3MUECKHIA CMBICI HUCHOJIB3YEMBIX BEIMYUH, HX
0003HaYEHUs U €IMHULIBI (PU3UYECKUX BEJIMUWH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIIME JIaHHYI0 (HU3WYECKYI0 BEIWYHHY C JIPYTHMH
BEJIMYMHAMHU, CTPOUTh TpaduKh  M3YUYEHHBIX  3aBHUCHMOCTEH
(U3UISCKUX BEITMYHH

1.5 XapaKTEePU30BaTh CBONCTBA Tei, (DU3UYECKUE SBJICHUS W TPOIECCHI,
WCMOJIb3ysl HW3YYEHHbIC 3aKOHBI, IMPH OSTOM JaBaTh CJIOBECHYIO
GOpMyIMPOBKY 3aKOHa U 3alUChIBAaTh €r0 MaTeMaTHYeCKOe
BBIPAKCHUE

1.6 OOBSCHATH (DU3UYECKUE SIBJICHUS, TIPOIIECCH U CBOMCTBA TEJ, B TOM

YUCJIE W B KOHTEKCTE CHUTYyallUd IPAKTUKO-OPUEHTUPOBAHHOIO

62



denepanbHas padbouas nporpamma | @usuka. 7—9 kaccel (06a30BbIil YPOBEHB)

XapakTepa: BBIABIATh NPUYUHHO-CICICTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHre U3 1 — 2 JIOrHYECKHUX IIaroB ¢ OMopou Ha 1-2 n3ydeHHBIX
CBOMCTBa  (DM3MUECKUX  SIBICHMM, (U3MUECKUX  3aKOHA WUJIH
3aKOHOMEPHOCTH

1.7

peliath pacueTHbe 3a1aud B 1 — 2 neiicTBUs, UCTONB3Ys 3aKOHBI U
(dopMyIibl, CBA3BIBaIOIINE (PU3MUECKHE BEIMUMHBI: HA OCHOBE aHAJIN3a
YCIIOBHS 3aJayd 3allUChIBATh KPaTKOE YCIOBHE, IIOACTaBIATh
¢duznyeckue BETUUUHBI B (DOPMYIIBI U IPOBOAUTH PaCcUEeThl, HAXOAUTh
CIPaBOYHbIE JJAHHBIE, HEOOXOAUMBIE I PELICHUS 3a/1ay, OLICHUBATh
PEANMCTUYHOCTh NOJYYEHHOH (PU3UYECKON BEITMYUHBI

1.8

pacmo3HaBaTh MHPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIH
bu3MYecKuX METO/JOB, B OIWCAHWM KCCIEIOBAaHUSA BBIICIATH
IIPOBEPSAEMOE IIPEII0JIOKEHHE (rumotesy), pasnuyarh U
MHTEPHPETUPOBATh TOJYYECHHBIA PE3yJbTaT, HAXOJIUTh OIIMOKH B
XOJI€ OIBITA, JAEJAaTh BBIBOJABI I10 €T0 pe3yJibTaTaM

1.9

MPOBOAUTL OMbBITHl MO HAOMIOACHUIO (U3UYECKUX SBJICHUU WU
dbu3Myeckux  CBOMCTB  Tel:  (QOpMyIUpOBaTh  MPOBEPSEMbBIC
MPEANOJOXKEeHUs, CcoOupaTh  YCTAaHOBKY M3  IPEAJIOKEHHOTO
000py10BaHMs, 3aMUCHIBATH XO/1 OMbITA U (DOPMYJIHPOBATH BHIBOIBI

1.10

BBITOJIHATh MPAMBIE U3MEPEHHSI C HUCIOJIb30BAHUEM AHAJIOTOBBIX H
U(POBBIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOJIOTHOM MOTPEIIHOCTH U3MEPEHUN

1.11

MPOBOJUTh  HUCCJIENIOBAHME 3aBUCUMOCTH  OJHOM  (pu3HuecKon
BEJIMYMHBI OT JPYrodl C HCIOJb30BAHUEM MPSIMBIX HW3MEPECHUM,
y4acTBOBaTh B IUJIAHUPOBAHUHM Y4YEOHOTO HCCIIENOBAaHUS, COOMPATH
YCTaHOBKY U BBIIIOJHATh U3MEPEHUS, CIEAYSI ITPEIIIOKEHHOMY ILIAHY,
buKcupoBaTh Pe3yJbTaThl MOTYYCHHOM 3aBUCUMOCTH (DU3UYECKUX
BEJIMYMH B BUJIE MPEIOKEHHBIX TA0JIUIl U TPAdUKOB, JETaTh BHIBOIBI
10 pe3yJIbTaTaM MCCIIETOBAHMS

1.12

MPOBOJAUTh KOCBEHHBIE M3MEPEHUS (DU3NUYECKUX BEIUYMH, CIIEIys
MPEIIOKEHHOW UHCTPYKIIUU: TIPU BBITOJTHEHUN U3MEPEHUN COOMPAThH
SKCIIEPUMEHTAIIBHYI0 YCTAHOBKY W BBIYUCIATH 3HAYEHUE HCKOMOMU
BEJINYUHBI

1.13

coOnoAaTh  MpaBWjia TEXHUKM  0O€30macHOCTH  mpu  pabote
C J1abOpaTOPHBIM 000PYTIOBAHUEM

1.14

yKa3bIBaTh MPUHIIUITBI JEHCTBUS IPUOOPOB U TEXHUUECKUX YCTPOUCTB,
XapaKTEepU30BaTh MPUHLUIIBI JEUCTBUS HW3YYEHHBIX MPUOOPOB
U TEXHUYECKUX YCTPOMCTB C MOMOILIBIK) MX OMMCAHUSA, HCHOJb3YS
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3HaHHUSI O CBOMCTBaxX (I)I/ISI/IIIGCKI/IX SIBIICHUHA U HCO6XOI[I/IMBIC
(1)I/ISI/II-ICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTH

1.15

MPUBOAUTh TPUMEPHl (HAXOMWUTHh WHPOPMAINHMIO O MpUMEpax)
MPAKTHYECKOTO MCTIOIh30BaHUSI PU3NICCKUX 3HAHUN B TIOBCETHEBHOM
YKU3HH JJ1 00ecIiedeHus1 0€301MacCHOCTH MPHU 00paIeHUH ¢ IPUOOpaMHu
U TEXHUYECKUMH  YCTPOHCTBAMH,  COXpPAHEHHS  3J0POBbs
U COOJIFOJIEHUST HOPM 3KOJIOTHYECKOTO TOBENCHHUS B OKpYKaroIen
cpene

1.16

OCYHIIECTBJIATh OTOOP UCTOYHUKOB MH(pOpManuu B ceTd MHTEepHET B
COOTBETCTBHM C 3a/IaHHBIM TIOMCKOBBIM 3alpoCcOM, Ha OCHOBE
UMEIOIINUXCS 3HAHUM M MyTEM CpPaBHEHUS Pa3IUYHBIX HCTOYHUKOB
BBIJICTISATh MH(POPMAIUIO, KOTOpasi SIBISETCS MPOTUBOPEUMBOU WM
MOKET OBITh HEJIOCTOBEPHOM

1.17

UCIOJIB30BaTh IpPU BBIMNOJIHEHUHM Y4YEOHBIX 3aJaHUi  Hay4dHO-
NOMYJSIPHYIO JIUTEpaTypy (DU3UYECKOTO COJAEPKAHMS, CIPABOYHbIE
Marepuaibsl, pecypcsl cetu MHTepHEeT, BlaJeTh IpUEMaMHU
KOHCIIEKTUPOBAaHUSI TEKCTa, MpeoOpa3oBaHusl MHGOPMALMK U3 OJHON
3HAKOBOM CUCTEMBI B IPYTYIO

1.18

CO37aBaTh COOCTBEHHBIE KPATKUE MMCbMEHHBIE U YCTHBIE COOOILIECHHS
Ha OCHOBE 2 — 3 HICTOYHUKOB WH(POPMAIIUU PU3NIECKOTO COJICPKAHUS,
B TOM 4ucCle NMyOIMYHO AeNaTh KpaTKUE COOOIIEHUS O pe3ysibTaTax
OPOEKTOB WJIM Y4YEOHBIX MCCIEAOBAHUNA, NPU STOM TI'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHSATUMHBIN anmapat Kypca (QU3HKH,
COIIPOBO’K/JIaTh BBICTYIUICHUE MPE3CHTALUEN

1.19

MIPY BBITIOJIHEHNUN YYEOHBIX TPOCKTOB M UCCIIEIOBAHUN PACIIPEACIIATh
00s13aHHOCTH B TPYIINE B COOTBETCTBUHU C TIOCTABJICHHBIMU 3a/1a4aMH,
CIEOUTh 32 BBITIOJHECHUEM IUIAHA JICMCTBUM, aJ€KBATHO OLICHUBATh
COOCTBEHHBI BKJaJ B JEATEILHOCTh TPYIIBI, BBICTPAUBAThH
KOMMYHUKATUBHOE B3aUMOJCHCTBUE, YUUTHIBAasi MHEHUE OKPYKAFOIINX

IIpoBepsieMble 3J1eMEeHTbI COAEPKAHUS

Kon Kon [IpoBepsieMbie 37IEMEHTHI COAEPKAHUS
pazaena DJIEMEHTA
1 OU3UKA U EE POJIb B ITOSHAHWHU OKPYXAIOIIEI'O MUPA

1.1 ®uznka — Hayka O Ipupoae. SBIeHUS NPUPOIBI.
duznueckre  SABICHUSA:  MEXAHWYECKHE,  TEIUIOBBIE,
ANEKTPUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE
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1.2

®dusnueckue BeIUYMHbI. M3MepeHne (Gu3NUecKux BEIUYUH.
®uznueckue  npubopel.  [lorpemHOCT,  M3MEpEHUH.
MexyHapoaHasi CUCTEMA €IMHUL]

1.3

EctecTBeHHO-HAy4YHBIE METOA TO3HAHHS: HaOIO/CHUE,
IIOCTAHOBKAa HAy4YHOI'O0 BOIIPOCA, BBIIABM)KCHHUE THIIOTE3,
OKCIIEPUMEHT TI0  TPOBEpPKE TUMOTE3, OOBICHEHHUE
Ha0JII0Ja€MOT0 SIBJIICHUS

1.4

Omnucanne GU3NYECKUX SABICHUI ¢ TOMOIIBIO MOJIEIEH

1.5

[IpakTruueckue paboThI:

N3mepenune pacCTosHUM.

N3mepenrie 00beMa )KUIKOCTH U TBEPIOTO TEIA.
Ornpenenenue pa3MepoOB MajbIX TEN.

N3mepenne temmeparypsl INPA TNOMOIIM KHUAKOCTHOTO
TEPMOMETPA U AaTYUKA TEMIEPATYPBI

I[TIEPBOHAY

AJIBHBIE CBEAEHNA O CTPOEHHWU BEILIECTBA

2.1

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbI, UX pa3MEpBI.
OneITHI, JOKa3bIBAKOIINE JUCKPETHOE CTPOECHUE BEUIECTBA

2.2

JIBr>keHue 4dactul] BemectBa. CBsi3b CKOPOCTH JBHKECHUS
4acTull ¢ TemrepaTypoil. bpoyHoBckoe nBmkenue, auddysus

2.3

B33PIMOI[€I>1CTBHC qacTul BCIIICCTBA. IIPUTSKCHUC
U OTTAJIKMBaHHC

2.4

ArperatHbie COCTOSIHMSI ~ BEIIECTBA: CTPOCHHUE Ta3o0B,
KUIAKOCTEH W TBEpAbIX  (KPUCTAUIMYECKHUX)  Te.
B3auMocCBsi3p MEXAy CBONCTBAMM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX W HMX aTOMHO-MOJICKYJISIPHBIM
CTPOCHUEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOJIBI

2.6

[IpakTrueckue paboThI:

Ornenka TuameTpa aToma METOJIOM pSIOB
(c ucnonp3oBanmreM Gororpaduii).

OnbITH IO HAOJTIOICHUIO TETIOBOTO PACIIUPEHUS Ta30B.
OnbITEl O OOHAPYKEHUIO JTEHCTBUS CHUJI MOJICKYJIIPHOTO
TPUTSDKCHUS

JIBMKEHUE U B3BAUMOJIEVICTBUE TEJI

3.1

MexaHndeckoe IBMKEHNE. PaBHOMEPHOE U HEPABHOMEPHOE
JIBUYKEHUE
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3.2

Ckopoctb. CpenHsii CKOpPOCTb IPU  HEPAaBHOMEPHOM
JIBUKEHUH. PacyeT myTu v BpeMeHH JIBUKEHUS

3.3

SBnenue mHepuuu. 3aKoH MHepuuU. B3ammopeiicTBue Ten
KaK NPUYMHA W3MEHEHMS CKOPOCTH ABWKEHHMs Ten. Macca
KaK Mepa MHEPTHOCTH TeJla

3.4

[InoTHOCTH BelIECTBA. CBs3b IUIOTHOCTU C KOJIMYECTBOM
MOJICKYJI B C/IMHUIIC oO0BeMa BCIICCTBA

3.5

Cuita kaKk XapakTepUCTUKa B3aUMOJICUCTBUS TEN

3.6

Cuna ympyroctu u 3akoH ['yka. UM3mepenue cuiibl
C IOMOIIIBIO TUHAMOMETPA

3.7

SABnenne TATOTEHUS W cwia Tsokectd. Cuna  TshKecTu
Ha Ipyrux IaHerax. Bec tema. HeBecomocTh

3.8

Cuna tpenus. TpeHne CKoIbKEeHUS U TpeHue 1okos. Tpenune
B IIPUPOJE U TEXHUKE

3.9

CnoxeHue CWJ, HalpaBJIEHHBIX IO OJHOM MPSIMOM.
PaBHO€lICTBYIOIIAs CHIT

3.10

[IpakTuueckue paboThI

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JBIDKCHHS (IIaprKa
B JKHJIKOCTH, MOJEIH 3JIEKTPUYECKOTO aBTOMOOWIIS W Tak
nanuee).

OmnpeneneHue cpeaHel CKOPOCTH CKOJBXKEHUS OpycKa WIIH
[IapuKa Mo HaKJIOHHOM MIIOCKOCTH.

Omnpenenenue MIIOTHOCTU TBEPIOTO TeJa.

OnbITHI, JIEMOHCTPHUPYIOUIUE 3aBUCHUMOCTh PACTSKCHHUS
(medopmarun) IpyKUHBI OT TPUITIOKEHHON CHJIBI.

OnBITHI, EMOHCTPUPYIOIMINE 3aBUCUMOCTh CHJIBI TPCHHS
CKOJIRKEHHS OT Beca Tejla U XapakTepa CONMPUKACAIOUTUXCS
MTOBEPXHOCTEN

3.11

@u3nuecKue ABJICHUS B IMPUPOJAE: NPUMEPHI IBHKECHUS C
Pa3IMYHBIMUA CKOPOCTSIMU B JKUBOW U HEXKUBOU IPUPOLE,
JIEWCTBUE CUJIbI TPEHHUSI B IPUPOJIE U TEXHUKE

3.12

TexHuueckue yCTporuCTBa: TMHAMOMETD, MOIIUITHUKA

JNABJIEHUE

TBEPJIbIX TEJI, )KUJIKOCTEN 1 TA30OB

4.1

HaBnenne  TBepmoro  Tema.  CrmocoObl  yYMEHBIICHHUS
Y YBEIIMYECHUS TaBICHUS
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4.2

JlaBnenue raza. 3aBUCUMOCTh JIaBJICHUS Ta3a OT 00beMma,
TEMITepaTyphl

4.3

Hepej:[aqa AaBJICHUA TBCPAbIMU  TCJIaMH, KHUIAKOCTAMH
u razamu. 3akoH Ilackans. [TneBMaTHyeCcKue MallIuHbI

4.4

3aBUCUMOCTh  JABJCHUS  JKUJKOCTH  OT  TIyOUHBI
['uapocratnueckuii mapagokc. CooOmaronmecss COCyAbl.
['mapaBianyecKkre MEXaHU3MBbI

4.5

AtMmocdepa 3emmm u atrmochepHoe naBieHue. [IpuynHbI
CYLIECTBOBAHMSI BO3AYIIHOM 000y10uku 3eMiau. OmbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(HEPHOTO JABJICHHUS OT
BBICOTHI HaJl YPOBHEM MOPS

4.6

N3mepenue aTMochepHOro JTABJICHMUS. [Tpubopsl
JUTSL U3MEpEeHUst aTMOC(HEPHOTO JTaBJICHUS

4.7

JelicTBue XUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJIO.
BriTankuBaromias (apxumeioBa) cuiia. 3aKoH Apxumena

4.8

ILitaBanue ten. Bo3nyxoruiaBanuie

4.9

[IpakTudeckue paboThI:

HccnenoBanne 3aBUCMMOCTH Beca Tejia B BOJe OT o0beMa
MOTPYKEHHOM B )KUIKOCTh YACTH TeEJa.

OnpeneneHue BBITAIKMBAIOMIEH CHUIIBI, JIEMCTBYIOIIECH Ha
TE€JIO, MIOTPYKEHHOE B )KUIKOCTD.

IIpoBepka  HE3aBUCHUMOCTH  BBITAJIKUBAIOIIEH  CHJIBI,
JICVCTBYIOIIEN HA TEJIO B XKUJIKOCTH, OT MACCHI TeJa.

OnbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAJIKUBAIOIIECH
CWJIbI, JEHCTBYIOIIEH Ha TENO B JKUIKOCTH, OT oOBeMa
MOTPY’KEHHOW B JKUAKOCTh 4YacCTH Te€JIa U OT IUIOTHOCTH
JKUJIKOCTH.

KoHcTpynpoBanue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJKH
Y OIPEICIICHUE €€ IPY30MObEMHOCTH

4.10

®duznyeckue SBJICHUS B MPUPOJIE: BIUSHUE aTMOC(EPHOTO
JTaBJICHUS Ha )KMBOW OpraHU3M, IJIaBaHUE PbIO

411

TexHudeckue  yCTpOMCTBa:  COOOIIAIOIIMECS  COCY.bI,
YCTPOMCTBO  BOJOINPOBOAA, THAPABIAYECKHM  Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,
apeomeTp

PABOTA, MOIIIHOCTb, DHEPT' A

5.1

Mexannueckas paboTa
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5.2 MexaHuueckas MOILHOCTb

5.3 [TpocTeie MexaHU3MBI: pblYar, 0J0K, HAKJIIOHHAs! INIOCKOCTb.
[IpaBriio paBHOBECHS pblUara

5.4 [TpumeHeHne npaBuia paBHOBECHS pblyara K 0JI0Ky

5.9 «3osoToe mpaBuio» MexaHuku. Kosddurment moneznoro
neicTBUs MexaHu3MoB. IIpocTeie MexaHM3Mbl B OBITY U
TEXHHKE

5.6 [loTennuanbHas 3HEPrUM TeJa, MOAHATOrO HaJl 3eMJei

5.7 Kunernueckas sHeprus

5.8 [lonHass MexaHW4yeckas SHEpPrus. 3aKOH HW3MEHEHHS
Y COXpPAHEHUSI MEXaHUYECKON SHEPTUU

5.9 [IpakTrueckue paboThI:
Omnpenenenne pabOTHl CUIIBI TPEHUS IMPU PaBHOMEPHOM
JBUKEHUU TeJa 10 TOPU30HTAIBHOM MMOBEPXHOCTH.
HccenenoBanre ycnoBUM PaBHOBECHS pblyara.
N3mepenne KII/[ HakKIIOHHON ITOCKOCTH.
N3yuyeHue 3ako0Ha COXpaHEHHs] MEXaHUYECKOM SHEPTUn

5.10 dusnueckue BICHUS B IPUPOJIE: pblUaru B TEJIe YeJIoBeKa

5.11 TexHnueckue YCTPOUCTBA: phlyar, IO BHKHBIN

¥ HEMOJBIKHBIA OJIOKHM, HAKJIOHHAS TJIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
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HpOBepHeMLIe NpeaAMETHbIEC PE3YJAbTAaThl OCBOCHUS OCHOBHOI1 Oﬁpa3OBaTeJILHOﬁ

NPOrpaMmbIl

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsiemble IPEAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOM
o0pa30BaTeNbHOM MPOrpaMMBbl OCHOBHOTO O0IIETO0 00pa30BaHHUs

1.1

HCIIOJIB30BaTh IIOHATHUA

1.2

pa3iindaTtb ABJICHHUA II0 OIIMCAHUIO HMX XdpPaKTCPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPUPYIOIINX JAHHOC (1)I/I3I/I‘I€CKOC SBJICHUC

1.3

pacro3HaBaTh MPOSIBICHUE W3YYCHHBIX (U3UUECKUX  SBJICHHM
B OKpY>KaroIIeM MUpPE, B TOM uucie GU3NIECKUe SIBJICHUS B PUPO/IE,
MIPU 3TOM TEPEBOJUTh MPAKTUYECKYIO 3a7a4y B y4€OHYIO, BBIJCIATh
CYIIIECTBEHHbIEC CBOMCTBA (IIPU3HAKH) (PU3NUECKUX SIBICHUN

1.4

ONKMCHIBATh M3yYCHHBIC CBOWCTBA Tel W (PHU3WYCCKUE SIBICHMS,
UCIIONIB3YS] (PU3MYSCKHE BCIMYUHBI, IPH OIHCAHHH IPABUILHO
TPaKTOBaTh  (U3MYCCKUH  CMBICT  HMCIOJb3YEMBIX  BEJIUYHH,
0003HaYEHUS U CIUHUIIBI (DU3UICCKUX BEIIMYHUH, HAXOJIUTHh (POPMYIIHI,
CBA3BIBAIONIUE JIAHHYIO (PH3UYECKYI0 BEIUYMHY C JPYTHMH
BCJIMYMHAMHU, CTPOUTh TpadUKH  HM3YyYEHHBIX  3aBUCHMOCTEH
(U3UIECKUX BEITMYHMH

1.5

XapaKTEepU30BaTh CBOMCTBA Tel, (DU3UYECKUE SIBJIICHUS W TPOIECCHI,
WCMOJIb3ysl HW3YYEHHBIC 3aKOHBI, MPU O3TOM JaBaThb CJIOBECHYIO
GbOpMyIMPOBKY 3aKOHa U  3alUChIBAaTh €r0  MaTeMaTHYecKoe
BBIPAKCHHE

1.6

OOBSCHATHh (PM3UYECKUE TPOIIECCHl U CBOWMCTBA TEJ, B TOM YHUCIE
U B KOHTEKCTE CHUTYyallMid MPAKTUKO-OPHUEHTHPOBAHHOTO XapakTepa:
BBISIBIIATh TPUYMHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3
1-2 porudeckMx IIaroB ¢ MOMONIbIO 1-2 U3y4YEHHBIX CBOICTBa
bu3MYeCcKuX SIBICHHUM, (PU3NUECKUX 3aKOHA UITU 3aKOHOMEPHOCTH

1.7

pemaTh pacueTHble 3ajayu B 2 — 3 ACHCTBUS, UCTIONb3YS 3aKOHBI U
(dbopMyIibl, CBI3BIBatOIINE (PU3MUECKHUE BEJIMUMHBI: HA OCHOBE aHAJIN3a
YCJIOBUS 3a/1a4M 3aIIMCHIBATh KPATKOE YCIOBUE, BBIABISATH HEJOCTATOK
JAHHBIX IS pelIeHWs 3a7add, BBIOUpATh 3aKOHBI W (OPMYIIHI,
HEOOXOAUMBbIE JIJISl €€ PEIICHMs], TIPOBOAUTH PacueThl U CpPaBHUBATH
NOJlyYeHHOE 3HAYeHHE (PU3UUYECKOW BEJIUYMHBI C U3BECTHBIMU
JTAaHHBIMU
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1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIH
(u3NYECKUX METOJIOB, UCIIOJIB3YS ONTUCAHUE UCCIIEIOBAHMSI, BBIIEIATh
IIPOBEPSAEMOE MPEAIOI0KEHUE, OLEHUBATh IPABUIIBHOCTD IOPSAIKA
IIPOBEJECHNUS UCCIIEIOBAHUSA, JENATh BEIBOJBI

1.9

MPOBOJUTH OMBITHI IO HAOMIOACHUIO (U3MYECKUX SIBICHUN WIH
bu3NYeCKuX  CBOWCTB  Tel:  (OPMYIHpPOBATH  IPOBEPSIEMbBIC
NPEINONIOKEeHUsI, CcoOUpaTh  yCTaHOBKY U3  MPEIJIOKCHHOTO
00OpyI0BaHUS, ONMUCHIBATH XOJT OTIBITA U (DOPMYIUPOBATH BBIBOIBI

1.10

BBIIIOJIHATh MPSAMbBIE H3MEPEHHUS C HCIOIb30BAHUEM AHAJIOTOBBIX
npuOOpPOB U AATYUKOB (PU3NUECKUX BEIIUYUH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUI ¢ y4eTOM 3aJIaHHOM aOCOIIOTHOM MOTPEIIHOCTH

1.11

OPOBOANUTH  HUCCIIEJOBAHME 3aBUCHUMOCTH OJHOM  (pU3MYECKOU
BEJIMYMHBI OT JPYroM C HCHOJIb30BAHUEM MPSIMBIX HW3MEPEHUN:
IUIAHUPOBATh HCCIEI0OBaHUE, COOMpaThb YCTAHOBKY M BBINOJHSTH
U3MEpPEHHUs, Cclenys MNpeIJoKEHHOMY  IUIaHy, (DUKCUpPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCHUMOCTU B BHJIE€ TaOJULl U TpadHKOB,
JIeJ1aTh BBIBOJIBI 110 PE3YyJIbTaTaM UCCIIEAOBAHUS

1.12

IIPOBOJAUTH KOCBCHHBIC HN3MCPCHHUA (bl/IBI/II-ICCKI/IX BCIINYHH:
IUIAaHUPOBATb U3MCPCHHUA, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
1 (914%1 Hp@I[HO)KGHHOﬁ HHCTPYKIIMKM, W BbIYUCITH 3HAYCHHC
BCJIMYHMHBI

1.13

coOnroAaTh  MpaBWia TEXHUKHM  0€30MacHOCTH Tpu  pabote
C J1abopaTOpHBIM 000PYIOBAHUEM

1.14

XapakTepu30BaTh MNPUHIUIBI JEUCTBUS M3YYEHHBIX MPUOOPOB
M TEXHUYECKHX YCTPOMCTB C ONOpPOM HA HMX ONUCAHUS, UCIIOJIb3YyS
3HaHUS O CBOMCTBaX (PU3MUECKUX SBJICHUM U HEOOXOJUMBIC
¢duznyeckrue 3aKOHOMEPHOCTH

1.15

pacIio3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIIBHbIC
IpUOOPHI MO CXEMAM U CXEMaTUYHBIM PUCYHKaM, COCTABIIATH CXEMBI
JIIEKTPUYECKUX LENEeH C IOCJIEI0BATEIbHBIM U  IapaJlIeIbHBIM
COCMHEHHEM D3JIEMEHTOB, pa3iuyas YCJIOBHble OOO3HAUYEHHUS
DJIEMEHTOB JJIEKTPUYECKUX LIETIEN

1.16

OPUBOAUTH TPUMEPHl (HAXOMUTh WHGOPMAIMIO O TMpPUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BaHUs (PU3UUCCKUX 3HAHUH B TIOBCETHEBHOM
YKU3HU JIJ1s1 o0ecrieueHust 0€30MacHOCTH MpU 0OpallieHuu ¢ mprudopamMu
U TEXHUYECKUMU  YCTPOWCTBAMH,  COXPAHECHHS  370POBbS
U COOJIFOJIGHUSI HOPM DKOJIOTUYECKOTO TOBEACHHUS B OKPYXKAIOIIeH

cpene

70




denepanbHas padbouas nporpamma | @usuka. 7—9 kaccel (06a30BbIil YPOBEHB)

1.17

OCYILECTBISATh MOUCK MHPOpMaIUU (HU3HMUECKOTO COJEPKAaHUS B CETH
HMHTepHEeT, HA OCHOBE HMEIOIIMXCS 3HAHUW U IIyTEM CpPaBHEHUs
JIOTIONTHUTEIBHBIX HCTOYHHKOB BBIICIATh HHPOpPMAIMIO, KOTOpas
ABJIETCS] IPOTUBOPEUYNBON UIIM MOKET OBITh HEJOCTOBEPHOMN

1.18

UCIONB30BaTh MPU BBIMOJTHEHUHM Y4YEOHBIX 3aJaHuil  HAy4YHO-
NOMYJISIPHYIO JIUTEpaTypy (U3UYECKOTO COJEPKAHMS, CIPABOYHbIC
MaTtepualibl, pecypcbl cethu VHTEpHET; BIAAeTh NpUEMaMU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHusi MHPOPMAIIMK U3 OAHON
3HAKOBOW CHCTEMBI B APYTYIO

1.19

co37aBaTh COOCTBEHHBIC MMCHbMEHHBIC U KPATKUE YCTHBIC COOOIICHMS,
00001m1ass UHPOPMAITUI0O M3 HECKOJIBKMX HCTOYHHMKOB (PU3HYECKOTO
cColepKaHusl, B TOM 4YHCJIE MyOJUYHO TPEACTABIATH PE3YIbTaThI
MPOCKTHOW WJIM HCCIEAOBATCIIBCKOW JIESITCIIBHOCTH, TIPH 3TOM
IPAaMOTHO HCIIOJIb30BaTh M3YYCHHBIN IMOHATHHHBIN ammapar Kypca
(bU3UKH, COMPOBOXKIATH BRICTYIUICHUE MTPE3CHTAIINCH

1.20

MIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M UCCIEAOBAaHUN (PU3MYECKUX
MPOLIECCOB PaCHpeAeiATh O0S3aHHOCTU B IPYIIE B COOTBETCTBHHU C
IIOCTABJICHHBIMU  33Ja4aMH, CJIECIWTh 34 BBIIOJHCHUEM IUIaHA
NEeUCTBUN U KOPPEKTUPOBATH €T0, aJIEKBATHO OLIEHUBATH COOCTBEHHBIN
BKJIQJl B JEATEIBHOCTh TPYIIbI, BBICTPAaMBaTh KOMMYHHUKATHBHOE
B3aMMOJICUCTBHE, MPOSIBIISSE TOTOBHOCTh Pa3peiiaTh KOH(PIUKTHI

IIpoBepsieMble 3J1eMEeHTbI COAEPKAHUS

Kon Kon [IpoBepsieMbie 37IEMEHTHI COAEPKAHUS
paszena | dIeMeHTa
6 TEITJIOBBIE ABJIEHUA
6.1 OCHOBHBI€ MTOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOpUHr

CTpOoeHMs BellecTBa. Macca u pazmepbl MoieKyd. ONbITHI,
MOJATBEPKAAIOIINE OCHOBHBIC TOJOXKEHUS MOJICKYJISIPHO-
KUHETUYECKOW TEOPUU

6.2 Monenu TBEpIOTO, KUIKOTO U Ta3000pa3HOTO COCTOSTHHIMA
BemiectBa. Kpucrannuaeckue u amopdHbIe TeIa

6.3 OOBsICHEHHE CBOICTB Ta30B, KUIAKOCTEH U TBEPABIX TEI
Ha OCHOBE ITOJIOKEHUH MOJICKYJIIPHO-KUHETHICCKON TeOpUr

6.4 CmaumnBaHNE U KAaWUISIPHBIC SBJICHUS

6.5 TemnnoBoe paclIUpeHne U CxKATUE
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6.6 Temneparypa. CBs3b  Temmeparypbl CO  CKOPOCTBIO
TEIJIOBOTO JIBH>KEHHMSI YaCTHUIL

6.7 Buytpennsiss sneprus. CriocoObl U3MEHEHHS BHYTPEHHEU
SHEPruH: TerIonepeaaya u CoBepIIeHrne padoThl

6.8 Buabl  Temionepenavn: TEIUIONMPOBOJHOCTh, KOHBEKIIWS,
U3JTyYeHHE

6.9 KonmuecTBo TemIoThl. Y AebHas TEIIIOEMKOCTh BEIIECTBA

6.10 TerutooOMEH W TEIUIOBOE  paBHOBECHE. Y PaBHECHHE

TEIJI0BOro Oajranca

6.11 [InaBieHrEe M OTBEPACBAHUE KPUCTAJUIMYECKUX BEILECTB.
VY nenwpHas TEIIOTa IUIABJICHHUS

6.12 [TapooOpa3oBanue u kKoHAeHcarus. Vcmapenune. Kurenwe.
YiaenbHas  TemsioTra  MapooOpazoBaHUsA.  3aBUCHUMOCTH
TEMIIEPATYPbI KATICHHUS OT aTMOC(HEPHOTO JaBJICHHUS

6.13 BrnaxunocTth Bo3ayxa

6.14 DHeprus TOIIMBA. Y AeNbHAs TEIJIOTa CTOPAHUS

6.15 [Tpunuune!l padbotel TemnoBeix apurareneir K11/ remioBoro
nBuratens. TemnoBble ABUTATENM M 3alllUTa OKPYKaIOIIEH
cpenbl

6.16 3aKOH COXpaHEHHUS W MPEBPAIICHUS YHEPTHH B TEIIJIOBBIX
nporeccax

6.17 [IpakTrueckue paboThI:

OneITEl MO OOHAPYXKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO
MPUTSKEHUS.

ONBITH 10 BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOW COIHU
WJIU caxapa.

OnpIThl MO HAOJIOIEHUIO TEMJIOBOTO PACIIMPEHHUs Ta30B,
JKUIKOCTEU U TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MITIPHUIIA.
OnbIThl, JIEMOHCTPUPYIOIIUE  3aBUCUMOCTb  JIABJICHUS
BO3JlyXa OT €ro 00beMa U HarpeBaHUs WA OXJIAXKIACHHUS.
IIpoBepka rUMOTE3bl JIMHEWHOM 3aBUCUMOCTH  JJIMHBI
CTOJIOMKA >KUJIKOCTH B TEPMOMETPUUECKON TpyOKe OT
TeMIEepaTyphbl.

HaGniogenne u3MeHEHHs BHYTpPEHHEH JHEprum Tela
B PE3yJIbTATE TEIUIOTIEPEIayt U paOOThl BHEIITHUX CHIL.
HccnenoBanue sBICHUS TEMIOOOMEHA TPHU CMENIMBAHUU
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XOJIOAHOU U TOPAYEH BOJBI.

OrnpeneneHue KOIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOU
MIPY TETUIOOOMEHE C HArPEThIM METAUTHYECKUM IIHITHHIPOM.
OnpeneneHue  yJIeJIbHOM  TEIJIOEMKOCTH  BEILECTBA.
HccnenoBanue mpouecca UCIapeHUs.

OmnpeneneHne OTHOCUTEIBHON BIAXKHOCTH BO3/1yXa.
OrnpeneneHue yaeabHOW TEMIOTHI IUIABJICHUS JIbJ1a

6.18 dusnueckue SBICHUS B  MPUPOJE: TMOBEPXHOCTHOE
HATSDKEHHE U KallWULIPHBIC SIBJICHUS B IPUPOJIE, KPUCTAILIBI
B mpupoze, uznyuenue CoiHIA, 3aMep3aHuEe BOJOEMOB,
MopcKkue Opu3bl; 00pazoBaHUE POCHI, TyMaHa, WHEesl, CHera

6.19 TexHuueckue  yCTpOWCTBAa:  KamWJUIAPBI,  MPUMEpPHI

WCIIOJB30BaHUs KPUCTAJUIOB, JKUJIKOCTHBIM TEPMOMETD,
JaTYUK TEMIIEpaTypsbl, TEPMOC, CUCTEMA OTOILUICHUS JOMOB,
TUTPOMETPBI, TCUXPOMETpP, MapoBas TypOHWHA, IBUIaTelb
BHYTPEHHETO CTOPaHHUS

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1 DinekTpur3anus Tenl. IBa poja d3IeKTpUIECKUX 3apsioB

7.2 B3aumoneiictBue  3apshk€HHbIX — Tel.  3akoH  Kynona
(3aBUCUMOCTb CHJIBl B3aUMOJICHCTBUS 3apPSHKEHHBIX T OT
BEJIMYMHBI 3aPsIIOB U PACCTOSIHUSI MEXKTY T€JIaMH )

7.3 OnekTpudeckoe mnoje. HanpskeHHOCTh  3JIEKTPUYECKOTO
nosist. [IpuHIMN cynepno3uiuy >JIeKTPUYECKUX TMoJieH (Ha
Kaue€CTBEHHOM YpPOBHE)

7.4 Hocutenn  snekTpuYecKux  3apsioB.  DJEMEHTapHBIN
anektpuueckui 3apsa. Crpoenue aroma. [IpoBogHUKM U
JIUDJIEKTPUKHU

7.5 3aKOH COXpaHEHHUS JIEKTPUUECKOI0 3apsiaa

7.6 DIEKTPUYECKUI TOK. YcnoBus CYILIECTBOBAHUSA
ANEKTPUYECKOT0 TOKa. ICTOUYHHKHN TOCTOSTHHOTO TOKA

1.7 JlelicTBUSL DIEKTPUUYECKOTO TOKA (TEIIOBOE, XUMHUYECKOE,
MAarHUTHOE). DJIEKTPUUYECKHUM TOK B KUIKOCTSIX U razax

7.8 Onektpuueckass nenb. Cuima  Toka.  DJIEKTPUYECKOE
HaIpsIKEHUE

7.9 ConpoTuBieHHE TPOBOJHUKA. YJEIbHOE CONPOTUBIICHUE

BEIIECTBA
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7.10 3akon Oma JiJ1s1 ydacTKa 1enu

7.11 [TocnenoBarenbHOE u napajuiebHOe COEIMHEHUE
MIPOBOHUKOB

7.12 PaboTa 1 MOUTHOCTB JEKTPUUYECKOTO TOKA. 3aK0H JKoyIs-
Jlenna

7.13 ONeKTpUYecKre 1EMu ¢ MOTPEOUTENH BIEKTPUUECKOU
sHepruu B ObITy. KOopoTkoe 3ambikaHue

7.14 Iloctosnable MarguTel. B3amMonelcTBHE NOCTOSHHBIX
MarHuToOB

7.15 MarunutHoe nosie. MarautHoe noJie 3eMJi U €ro 3HaYeHue
JUIA )KU3HU Ha 3eMiie

7.16 OneiT Opcrena. MarHuTHOE TOJE DJIEKTPUYECKOTO TOKA.
[IpumMeHeHne HIEeKTPOMAarHUTOB B TEXHUKE

7.17 JleficTBUe MarHUTHOTO TOJsi Ha NPOBOJHUK C TOKOM.
DneKTpoABUTATENb IMOCTOSTHHOTO ToKa. Mcmoib3oBaHue
AJIEKTPOJBUTATEIE B TEXHUYECKUX  YCTPONCTBAX U
Ha TPAHCTIOPTE

7.18 OmneiTel Papazness. SBneHHe NMEKTPOMArHUTHON HHIYKIUU.
IIpaBuno Jlenua

7.19 Onextporenepatop. CrocoObl MOTyYEHHUS BICKTPUUECKOM
SHEPTrUU. IIEKTPOCTAHIIMKU HA BO3OOHOBISIEMBIX HCTOYHUKAX
DHEPTUU

7.20 [IpakTrueckue paboThI:

OnwIThl 110 HAOIOJEHUIO DJIEKTPU3AIMN TEJN WHAYKIIHEH
U TIPU CONPUKOCHOBEHUH.

Hccnenosanue JICUCTBUSA AIEKTPUYECKOTO 10J1A
Ha MPOBOAHUKH U TUDJICKTPUKH.

COopka u mpoBepka pabOThI AIEKTPUUYECKOM 1M
MIOCTOSTHHOT'O TOKA.

N3mepenue u peryJiupoBaHue CUIIbI TOKA.

N3mepenue v peryanpoBaHue HAMTPSIKEHUS.

HccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4epes
PE3UCTOP, OT CONMPOTUBIICHUSI PE3UCTOPA U HANPSIKEHUS Ha
pe3ucrope.

OMNBITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD JJICKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JJIUHBI, I[UIOIIAAH
MONEPEYHOr0 CEYEHU U MaTepuaa.
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[IpoBepka npaBuia CJIOYKEHUS HaIpsSHKEHUN
[P MTOCJIEA0BATEIBHOM COEAUHEHNH JIBYX PE3UCTOPOB.
[IpoBepka mpaBuiia [Jisi CWIbl TOKa MpHU MapajjiebHOM
COEIMHEHUH PE3UCTOPOB.

OmnpeneneHue pabOThI AJIEKTPUUECKOTO TOKA, UYIIETO Yepes3
pE3UCTOP.

Omnpenenenne MOITHOCTH ANEKTPUIECKOTO TOKa,
BBIJICISIEMOW HA PE3UCTOPE.

Hccnenoanre 3aBUCUMOCTH CHIIBI TOKA, UAYLIETO YEPE3
JAMIIOYKY, OT HAIIPSKEHUS Ha HEH.

Onpenenenue KI1/] narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMOJECHCTBUSI MOCTOSTHHBIX
MarHuTOB.

N3ydeHne MarHuTHOTO TMOJISI TOCTOSIHHBIX MAarHUTOB MPH UX
00BbEIMHEHUU U Pa3J/ICTICHUH.

HccnenoBanre  IEWCTBUSL  DIIEKTPUYECKOTO  TOKA Ha
MAarHUTHYIO CTPEJIKY.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTD CHUJIBI
B3aMMO/ICHCTBUS KaTYIIIKU C TOKOM U MarHUTa OT CHUJIbI TOKa
Y HaIlpaBJICHUS TOKA B KaTYIIIKE.

N3ydyeHne AEWCTBHST MArHUTHOIO TMOJA Ha MOPOBOJHUK C
TOKOM.

KoHcTpynpoBanue u u3ydeHue padoThl dJIEKTPOABUTATEIIS.
N3mepenue KIIJI anmekTpoaBUraTeibHON YCTaHOBKH.

OnbITEl 1O HCCIEIOBAHUIO SIBIICHUS 3JIEKTPOMATHUTHOM
WHIYKIUU:  UCCIEAOBAaHWE  W3MEHEHUN  3HAUYCHUS U
HaIpaBJICHUS] UHIYKIIMOHHOTO TOKa

7.21 duznueckue ABICHUS B PUPOJIC: DICKTPUUCCKHUEC SIBJICHHUS B
aTMocdepe, IIEKTPUIECTBO KUBBIX OPTAHU3MOB, MArHUTHOE
nosie 3eMiu, Apeid MoJocoB, poib MArHUTHOTO TOJIS AJIs
YKU3HH Ha 3eMJIe, MOJISIPHOE CUSHUE

7.22 TexHUYEeCKHEe YyCTpPOMCTBAa: AJIEKTPOCKOI, aMIepMeTp,

BOJITMETP, PEOCTAaT, CUETUUK DIIEKTPUUYECKOW SHEPIuH,
AIEKTPOOCBETUTEIILHBIE pUOOPHI, HarpeBaTesIbHbIC
AIIEKTPOTIPUOOPHI (mpumepsl), ANEKTPUYECKHUE
NpEJOXPAaHUTENIA,  DJEKTPOMArHUT,  DJIEKTPOJIBUTATEIIb
MOCTOSIHHOT'O TOKa, FTEHEPaTOp MOCTOSIHHOTO TOKA
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HpOBepﬂeMble NpeaAMETHbIEC PE3YJAbTAaThl OCBOCHUS OCHOBHOI1 Oﬁpa3OBaTeJILHOﬁ

NPOrpaMmbIl

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsiemble IPEAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOM
o0pa30BaTeNbHOM MPOrpaMMBbl OCHOBHOTO O0IIETO0 00pa30BaHHUs

1.1

HCIIOJIb30BATh NU3YUYCHHBIC ITOHATHA

1.2

pa3iindaTtb ABJICHHUA II0 OIIMCAHUIO HMX XdpPaKTCPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPUPYIOIINX JAaHHOC (1)PI3HLICCK0€ SBJICHUC

1.3

pacro3HaBaTh MPOSIBJICHUE M3YUYCHHBIX (PU3UYECKUX  SIBJICHUU
B OKpY>KaroIIeM MUPE, B TOM YHUCII€ (PU3HUECKHUE SIBJICHUS B IPUPOJIC,
MIPU ATOM TMEPEBOJUTH MPAKTUYECKYIO 33/1auyy B YUEOHYIO, BBIJICTATh
CYIIIECTBEHHbBIEC CBOMCTBA (IPU3HAKH) (PU3NYECKUX SBICHUHN

1.4

ONKMCHIBATh M3yYCHHBIC CBOWCTBA Tel W (PHU3WYCCKUE SIBICHMS,
UCIIONIB3YS] (PU3MYSCKHE BCIMYUHBI, IPH OIHCAHHH IPABUILHO
TPaKTOBaTh  (U3MYCCKUH  CMBICT  HMCIOJb3YEMBIX  BEJIUYHH,
0003HAaYEHUS U CIUMHUIIBI (DU3UICCKUX BEIMYMH, HAXOJAUTHh (POPMYIIHI,
CBA3BIBAIONIUE JIAHHYIO (PH3UYECKYI0 BEIUYMHY C JPYTHMH
BCJIMYMHAMHU, CTPOUTh TpadUKH  HM3YyYEHHBIX  3aBUCHMOCTEH
(U3UIECKUX BEITMYHMH

1.5

XapaKTEepU30BaTh CBOMCTBA Tel, (DU3UYECKUE SIBJIICHUS W TPOIECCHI,
WCMOJIb3ysl HW3YYEHHbIC 3aKOHBI, IMPH O3TOM JaBaTh CJIOBECHYIO
GbOpMyIMPOBKY 3aKOHa UM 3alUChIBaTh €ro  MaTeMaTH4ecKoe
BBIPAKCHHE

1.6

OOBSCHATHh (PM3UYECKUE TPOIIECCHl U CBOWMCTBA TEJ, B TOM YHUCIE
U B KOHTEKCTE CHUTYyallMid MPAKTUKO-OPHUEHTHPOBAHHOTO XapakTepa:
BBISIBIIATh TIPUYMHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3
2-3 JOTHYECKHMX IIIaroB C IOMOIIbI0 2—3 W3YyYCHHBIX CBOWCTBA
bu3MYeCcKuX SIBICHHUM, (PU3NUECKUX 3aKOHA UITU 3aKOHOMEPHOCTH

1.7

pemath pacueTHble 3ajaud (omuparomuecss Ha cucremy u3z 2-3
ypaBHEHHUI), HCHOJB3YyS 3aKOHbl M (OPMYJbI, CBS3bIBAIOIINE
¢bu3nueckue BENUYMHBI: HA OCHOBE aHalu3a YCJIOBHUS 3a/layu
3alMCBIBATh  KPATKOE  YCJIOBHE, BBIABISTH  HEIOCTAIOIINE WIH
M30BbITOYHBIE JIaHHbIE, BBIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMbIE
JUISL PELICHHs], NPOBOAWTH PACUEThl M OLEHUBATH PEaJTUCTUYHOCTH
MOJy4YEHHOT0 3Hau€HUs (PU3HUECKON BEITUYMHBI

76




denepanbHas padbouas nporpamma | @usuka. 7—9 kaccel (06a30BbIil YPOBEHB)

1.8

pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIIU
(u3NYECKUX METOJIOB, UCIIOJIb3YS ONIMCAHUE UCCIIEI0OBAHUS, BBIIETSATh
IIPOBEPSAEMOE NPEAINOI0KEHNE, OLECHUBATh NMPABUIBHOCTH MOPSAJIKA
IIPOBEJCHUs MCCIENOBAHUA, JelaTh BBIBOJbI, WHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB

1.9

MPOBOJUTH OIBITHl O HAOMIOJACHUIO (U3UYECKUX SBJICHUA WU
(bu3MYECKUX CBOICTB TEN: CAaMOCTOSITENIbHO COOUpaTh YCTaHOBKY W3
n30bITOYHOTO Habopa 00OpyAOBaHUS, ONMHUCHIBATH XOJ OIbITA U €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOIBI

1.10

MPOBOJUTh TIPH HEOOXOAUMOCTH CEPHUI0 TIPSAMBIX H3MEPCHHIA,
OTpeseNsisi CpefHee 3HaueHHEe H3MepsAeMoill BenuduHbl ((pokycHOe
paccTositHue cobOuparoiield JIMH3bI), 00OCHOBBIBATH BBHIOOpP crocoba
u3MepeHus (U3MEPUTEILHOTO MPrUoopa)

1.11

MPOBOJUTH HKCCIEAOBAHUE 3aBUCUMOCTEH (PU3UYECKHX BEIUYUH C
UCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUM: IUIAaHUPOBATH UCCIEIOBAHUE,
CaMOCTOATENIbHO COOMpaTh YCTAHOBKY, (DUKCHUPOBATh PE3yJbTAThI
MOJTYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIWYMH B BHUJAEC TaOJUIl U
rpauKoB, AeNaTh BEIBOABI 110 PE3yIbTaTaM MCCIICI0BaHUS

1.12

MPOBOJUTh  KOCBEHHbIE  HM3MEpeHUsi  (U3MYECKUX  BEIUYUH:
IUIAHUPOBATHh U3MEPEHMUSI, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBIIOJHATh HW3MEPEHMS, CIEeAyd NPEIJI0KEHHOW WHCTPYKIUH,
BBIUHUCIISITh 3HAYEHHWE BEIWYMHBI W AHAIU3UPOBATH IIOJYYEHHBIC
pEe3yJbTATHI C YYETOM 33JJaHHON MOTPEIIHOCTH U3MEPEHUHN

1.13

coOnofaTh  MpaBWia TEXHUKH  0O€30macHOCTH  mpu  paboTte
C J1abopaTOpPHBIM 000PYTIOBAHUEM

1.14

pas3inyaTh OCHOBHBIE NMPHU3HAKM M3YYEHHBIX (PU3MUYECKUX MOJIEIEH:
MaTepuajbHas TOYKa, aDCOIIOTHO TBEPOE TEI0, TOUCUHbII HCTOYHUK
CBETa, JIy4, TOHKAs JINH3a, IUIAHETapHas MOJENb aTOMa, HyKJIIOHHAs
MOJEJIb aTOMHOTO s1pa

1.15

XapaKTEepU30BaTh MPUHLUIIBI JEUCTBUS HW3YUYEHHBIX MPUOOPOB
U TEXHUYECKHX YCTPOMCTB C ONOPOM HA MX ONMCAHHUs, HCIIOIb3Ys
3HAHMST O CBOMCTBaX (PU3WYECKUX SBJICHUH UM HEOOXOIUMBIE
buznyecKkrue 3aKOHOMEPHOCTH

1.16

UCIIOJB30BaTh CXEMBl M CXEMATHYHBIC PHCYHKH HM3YYCHHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPUTEIbHBIX pruOOPOB
Y TEXHOJIOTMYECKHUX MPOIIECCOB MIPH PEIICHHH YICOHO-TIPAKTHUSCKUX
3aJ1a4, ONTHYECKHE CXEMBI JIJISl TOCTPOCHHS M300pakeHUI B MIIOCKOM
3epKajie ¥ COOMparoIIeH JTMH3Ee
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1.17

NPUBOIUTH TPUMEPHI (HAXOAUTh HWHQPOPMAIUI0O O MpHMEpax)
NPaKTUYECKOTO MCITOJIb30BaHMsI (PU3MUSCKUX 3HAHUH B TIOBCETHEBHOM
YKU3HH JJI o0ecrieueHust 0€30MMacHOCTH MPU 00paIleHuH ¢ TprOOpaMu
U TEXHUYCCKUMH  YCTPOHCTBAMH,  COXpPaHEHHUS  370POBbS
U COOJIIOJICHUS HOPM DKOJIOTHUECKOTO IMOBEICHUS B OKPYKAIOIICH
cpene

1.18

OCYUIECTBJIATH MOUCK HMHPOPMALIUU (PUZUUECKOTO COJEPKAHUS B CETH
WNuTepHEeT, CcaMOCTOSTENbHO (OpMyIHpys TOWCKOBBIA  3aIpoc,
HaxXOJWThb MOYTH  OMNPEAECIEHUS  JOCTOBEPHOCTH  IOJYYEHHOU
uH(OpMAITMU HAa OCHOBE HMMEIOIINXCS 3HAHUW W JIOMOJHHUTEIBHBIX
VMCTOYHUKOB

1.19

UCIOJIB30BaTh IpPU BBINOJIHEHUHM Y4YEOHBIX 3a/JlaHui  HAay4HO-
NOMYJISIPHYIO JIUTEpaTypy (DU3MYECKOTO COAEPKAaHMSI, CIPABOYHBIE
MaTepuaibl, pecypcbl cetn  VHTEpHET; BIaaeTh INpHUEeMaMu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3zoBaHusl UHPOPMALMK U3 OAHON
3HAKOBOW CHCTEMBI B APYTYIO

1.20

CO3/1aBaTh COOCTBEHHbIE NHUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE WH(MOpMAIIMM W3 HECKOJbKUX HMCTOYHUKOB (PU3UUECKOTO
COJIEpKaHusl, MyOJIMYHO MPEACTABIATh PE3YIbTAaThl MPOEKTHON WU
HCCIIEIOBATEIIbCKOW  JIESTEIbBHOCTH, IHPU  3TOM  I'PaMOTHO
MCIMOJIb30BaTh U3YUYCHHBIN OHATUMHBIN almapaT U3y4aeMoro pasjesna
(GU3UKM U COMPOBOXKAATh BBICTYIUICHUWE MPE3CHTAIMEH C Yy4EeTOM
0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB

1.21

MIPU BBIMOJHEHUHM YYEOHBIX MPOEKTOB U UCCIEAOBAHUN (DU3NUYECKUX
MPOIIECCOB PACIPEACNATh OOSI3aHHOCTH B TPYMIIE B COOTBETCTBHUH C
MOCTABJICHHBIMU  33Jja4aMH, CJICIUTh 34 BBIIOJHEHUEM IUIaHa
NEeUCTBUN U KOPPEKTUPOBATH €70, aJICKBATHO OLICHUBATh COOCTBEHHBIN
BKJIaJl B JAEATEIIBHOCTh TIPYIIbI, BBICTPAaUBaTh KOMMYHUKATHUBHOE
B3aUMO/ICHCTBUE, POSIBIISS TOTOBHOCTH pa3peniaTh KOHPIUKTHI

IIpoBepsieMble 3J1eMEHTHI COAEPKAHUS

Kon Kon IIpoBepsieMble 3IEMEHTHI COAEPKAHUSA
paszzena | dJEMEHTa
8 MEXAHUYECKUE ABJIEHUA
8.1 Mexannueckoe aBuxeHrne. MarepuanibHas Touka. Cucrema
oTcyeTa
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8.2 OTHOCHUTENIBHOCTh MEXaHUYECKOTO IBUXKEHUS

8.3 PaBHOMEpHOE IPSAMOIIMHEMHOE IBUKEHUE

8.4 HepaBHomepHOe mpsiMonuHelHOe nBMkeHue. CpeaHsis u
MTHOBEHHAsi CKOPOCTh Tejla MPU HEPABHOMEPHOM JIBUXKEHUU

8.5 Y ckopenune. PaBHOYyCKOpEHHOE MPSMOJIMHEUHOE AIBUKECHUE

8.6 CBob6oanoe nanenue. OnbiThl ["anunes

8.7 PaBHOMepHOE nBUKEHUE IO OKPY)HOCTH. [Tepron u yactora
oOparteHusl. JInneninas 151 yIJIOBas CKOpOCTH.
[leHTpOCTpEMUTENBHOE YCKOPEHHE

8.8 [TepBbiii 3akoH HetoTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akoH HetoToHa

8.11 [IpuHLIMT CynEepHO3ULINY CHJT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHUS: Crjia TPSHUS CKOJIBKEHUS, CHIa TPEHHSI TIOKOS,
JPYTUE BUIbI TPECHUS

8.14 Cuiia TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOPEHHE
cBOOOHOIO Na/ICHUS

8.15 Jemxenue mianet Bokpyr ConHua. IlepBas kocMmuueckas
cKopocThk. HeBecomocCTh U neperpysku

8.16 PaBHOBecue maTepualibHONW TOYKH. AOCOJIOTHO TBEPJOE
TEIo

8.17 PaBHOBECHME TBEpHOro Tema € 3aKPEIUVIEHHOW  OCBEO
BpaieHusi. MomeHT cuel. LleHTp TshkecTn

8.18 Nmnynece Tena. I3MeHnenne umitynsca. MIMIrynsc cuisl

8.19 3aKOH COXpaHEHUS UMITYJIbCa

8.20 PeakTuBHOE IBMKEHHE

8.21 Mexanunueckas paboTa U MOIIIHOCTh

8.22 Pabota cun Tsokectd, ynpyroctd, TpeHus. CBs3b SHEPTHH
U pabOTHI

8.23 [ToTeHmanpHast HEPTHUS TEa, OIHITOrO HaJl TOBEPXHOCTHIO

3emitn
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8.24

[ToTeH1manbHas SHEPTUSI CKATOU MPYKUHBI

8.25

Kunernueckas s1eprus. Teopema 0 KHHETUYECKON YHEPTUN

8.26

3aKoH COXpPaHCHHUA MEXaHUYECKOU OQHCPIun

8.27

[IpakTrueckue paboOThI:

Omnpenenenne cperHel CKOPOCTH CKOJIBXKEHUsI OpycKa WM
JBUKCHHUS IIapHUKa 110 HAKJIOHHOM MJIOCKOCTH.

OmnpeneneHrue YCKOpPEHHs] Tela NpU PaBHOYCKOPEHHOM
JBUKCHHUH 110 HAKIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU

[P PaBHOYCKOPEHHOM JIBI)KEHUU 0€3 HaualbHONW CKOPOCTH.
[IpoBepka rumoTe3bl: €CIM MPU  PABHOYCKOPEHHOM
JBUKEHUH 0€3 HauaJIbHOU CKOPOCTH ITyTH OTHOCSITCS KaK P
HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE IPOMEKYTKH
BPEMEHH OJMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTU CUJIBI TPEHUSI CKOJIBKEHUSL OT
CHJIBI HOPMAJILHOTO JTABJICHHS.

Omnpenenenue ko3hGUITMEHTa TPEHUS CKOJIbKECHUS.
Ornpenenenue KeCTKOCTH NPYKUHBI.

Omnpenenenre paboOTHl CUIIBI TPEHUS IMPU PaBHOMEPHOM
JBUKEHHUHM TeJa [0 TOPU30HTAIbHON TOBEPXHOCTH.
Omnpenenenre paboThl CUJIBI YIIPYTOCTH MPU TOTBEME TPY3a
C MCTIOIH30BAHUEM HEIOABIKHOTO H MOABIKHOTO OJIOKOB

8.28

PuU3UYECKUE SBIICHUA B IPUPOJIC: NPUIUBBI U OTJIMBBI,
nBuwxkeHre 1uIaHeT COJMHEYHOM CHCTEMBI, PEAKTUBHOE
JIBUKEHHE KUBBIX OPTaHU3MOB

8.29

TexHuuueckue YCTPOICTBA: CIIUAOMETP, JaTUYUKA
MIOJIOKEHUSI, PACCTOSIHUS U YCKOPEHUS, PAKETHI

MEXAHMWYECKUE KOJIEBAHUA 11 BOJIHBI

9.1 KonebarenbHoe pnBuxkeHue. OCHOBHBIE XapaKTEPUCTUKU
KOJIeOaHUM: IEPHUO/I, HaCTOTa, aMIUIUTY/ 1A

9.2 MaremMatndeckuil U NpyXUHHbIN MasTHUKU. [IpeBpaienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKCHUH

9.3 3aryxaomue KojecOaHus. BeIHyXIeHHBIE  KOJCOAHWS.

Peszonanc
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9.4

Mexanndeckre BOJIHBEL. (CBOMCTBA MEXAaHHYECKHUX BOJIH.
IIpononpHbIE W MONEPEYHBbIE BOJHBL. JlIMHA  BOJIHBI
U CKOPOCTh €€ pacupocTpaHeHHs. MexaHU4eCKHe BOJIHBI B
TBEPAOM TeJIE, CEHCMUYECKHUE BOITHBI

9.5

3ByK. ' pOMKOCTH ¥ BbICOTA 3ByKa. OTpaxeHue 3ByKa

9.6

Nudpa3Byk 1 yabTpa3Byk

9.7

[IpakTuyeckue paboThI:

Omnpenenenve  9acToThl W THepuoAa  KoJjebaHuid
MaTeMaTU4eCKOT0 MasgTHUKA.

Omnpenenenre 4acTOThl U IIEpUOIa KOJIeOaHUM MPYKUHHOTO
MasiTHUKA

HccnenoBanne  3aBUCMMOCTH — Iepuojia  KojeOaHMi
MOJIBEILIEHHOTO K HUTH TPy3a OT JAJIUHBI HUTH.
HccnenoBanne  3aBUCUMOCTH  Iepuoja  KoJjeOaHHit
NPYKHHHOTO MasiTHUKA OT MaccChl Tpy3a.

[lpoBepka He3aBUCMMOCTM TIiepuoja KoJiebaHu# rpysa,
NOJIBEIICHHOTO K HUTH, OT MacChl TIpy3a U KECTKOCTH
npyXuHbL. M3MepeHne yCcKopeHusi CBOOOHOTO MaJACHHUs

9.8

du3nyecKrue SBICHUS B MPUPOJEC: BOCIIPUITHE 3BYKOB
JKUBOTHBIMH,  3EMJICTPSICCHUE, CEUCMHYECKHE  BOJIHBI,
IIYHaMH, 3XO

9.9

TexHuueckue  yCTpOWMCTBA:  3XOJIOT,  MCHOJIb30BaHUE
yJIbTpa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOM

ATHUTHOE IT1OJIE 1 DJIEKTPOMAI'HUTHBIE BOJIHbBI

10.1

OJIEKTPOMarHuTHOE T0JIe.  DJIGKTPOMArHUTHBIE  BOJIHBI.
CBOMCTBA PJIEKTPOMATHUTHBIX BOJTH

10.2

[ITkayia 31€KTPOMArHUTHBIX BOJIH

10.3

OneKTpoMaruuTHas npupoaa cBera. (CKOpPOCTh CBeTa.
BonsOBBIE CBOMICTBA CBETA

10.4

[IpakTrueckue paboThI:
N3ydyeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C ITOMOIIBIO
MOOUJIBLHOTO TeedoHa

10.5

duznueckue SBICHUS B MPUPOJIE: OMOJIOTHIECKOE ACHCTBUE
BUJIUMOTO,  YJIbTPaHUOJETOBOIO W PEHTIC€HOBCKOIO
W3JTy4YCHUN
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10.6 TexHuueckue YCTPOMCTBA: UCITOJIb30BaHUE

AJIIEKTPOMATHUTHBIX BOJH JIJIsi COTOBOM CBSI3U
11 CBETOBBIE ABJIEHUA

11.1 JlydeBas Mmozens cBeTa. MicTouHuku cBeTa

11.2 [IpsAMosMHENTHOE PACITPOCTPAHEHUE CBETA

11.3 Otpaxenue cBeta. [mockoe 3epkano. 3aKoH OTpaKEHUs CBETa

114 [Ipenomnenue ceta. 3akoH npenomiieHus cBera. [lomHoe
BHYTPEHHEE OTpaKCHHUE CBETA

115 JInnza. Xox nydent B IMH3E

11.6 OnTuueckass ~ cucrema  (¢oToamnmapara,  MHUKPOCKOIA
U TeJIeCKoma

11.7 I'na3 KaK  OINTHYECKas cucrema. bimzopykocTh
U TATbHO30PKOCTh

11.8 Paznoxxenue Oemoro ceera B criekTp. OnbiTel HproToHA.
CrnoskeHue CTeKTpaJIbHBIX IBETOB. J{ucnepcus cBera

11.9 [IpakTrueckue paboThI:
HccnenoBanne 3aBHCHMOCTH yTJla OTPAXEHUS CBETOBOTO
Jy4a OT yrJia MajieHusl.
W3yyeHune xapakTEepUCTHK H300paXeHUs  IpeaMeTa B
TIJIOCKOM 3€pKajie.
HccnenoBanre 3aBUCUMOCTH yTJIa TIPEIIOMIICHUSI CBETOBOTO
Jy4a OT yrjia MajeHusl Ha TPAHUIIE «BO3yX — CTEKIIO».
[Tonyuenne n300paskeHUH ¢ TOMOIIBIO COOMPAFOIIEH JTUH3HI.
Omnpenenenre POKYCHOTO PACCTOSHUS M OMTHYECKOW CHITBI
coOmparonei JTUH3HI.
OMnBITH IO PA3JI0KEHUIO OETIOTO CBETA B CIICKT.
OneITBl TO BOCTIPUATHIO IIBETA TNPEIMETOB TIPU HX
HaOJFOICHUH Yepe3 IBETOBBIE (YUITBTPHI

11.10 dusnueckue BICHUS B Ipupoje: 3aTMeHust ConHia u JIyHsl,
I[BETa TE€JI, ONTHUYECKUE SIBJICHUS B aTMocdepe (1BeT Heba,
pedpakuus, pagyra, MUPax)

11.11 TexHuueckue ycTpoicTBa: O4KH, NEpHUCKOI, doToamnmnapar,
ONITUYECKHUE CBETOBO/IBI

12 KBAHTOBBIE SIBJIEHUA

12.1 Omnsitel Pezepdopaa u minanerapHas Mmoaens atroma. Mojenb

aroma bopa

82




denepanbHas padouas nporpamma | dusuka. 7-9 kiracce! (0a30BBIH YPOBEHB )

12.2 Hcnyckanne # TOTJIONIEHWE CBETa aroMoM. KBaHTBHI.
JInHenyaTeie CIEKTPhI

12.3 PannoaktuBHOCTh. Anb(a-, 6eTa- U raMMa-u3IIydeHUS

12.4 Crtpoenne aromHoro sjapa. HykimoHHasi Mojienb aTOMHOTO
anpa. M3oromnsl

12.5 PamnoaktuBHbie npeBpameHus. llepmoxn momypacmama
aTOMHBIX sIIEp

12.6 SAnepHple peakuud. 3aKOHBI COXPAHEHHUS 3apsJI0BOrO
Y MacCcoOBOTO YHCell

12.7 DHeprus cBsi3u aTOMHBIX siiep. CBsI3b MacChl U SHEPTUU

12.8 Peakuuu cunte3a u neneHus saep. VICTOUHUKH SHEPrUuu
ComnHna u 3Be3]1

12.9 S nepHas sHepretuka. JlencTBue paiMOAKTUBHBIX U3JTYyYEHUN
Ha )KUBBIC OPTaHU3MBI

12.10 [IpakTrnueckue paboThI:
HaGmonenne  CIUIOMIHBIX M JIMHEWYaThIX  CHEKTPOB
U3TyYeHUSI.
HccnemoBanue TPEKOB: W3MEPEHHUE DSHEPTUH  YaCTHIIBI
10 TOPMO3HOMY ITyTH (110 (hoTOorpadusim).
W3mepenne paarnoakTuBHOTO (hoHA

1211 @u3znueckue  SABJICHUS B INPUPOAE:  €CTECTBEHHBIN
pPaOaKTUBHBIN (OH, KOCMUYECKUE JY4YH, PaJIMOAKTUBHOE
U3ITy9ICHHC TIPUPOTHBIX MUHEPAJIOB, JeHCTBHC
PaOAaKTUBHBIX M3JIyYCHUI Ha OPTaHU3M YeJIOBeKa

12.12 TexHuueckue ycTporucTBa: CIEeKTPOCKON, HHANBUIYaTbHbII

JI03UMETp, KaMepa Buiibcona
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NEPEYEHb (KOJAUPUKATOP) PACIIPEJEJEHHBIX 1O KJIACCAM
IMPOBEPSIEMBIX TPEGOBAHUM K PE3YJIbTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON TPOIT'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3SOBAHUS U DJIEMEHTOB COJIEP)KAHUS 11O ®U3UKE

J171s mpoBeIeHNUS OCHOBHOTO TOCYJaPCTBEHHOTO 9K3aMeHa 1o ¢usuke (naigee — OI'D
no (uU3MKe) HCIONb3YeTCs MepedeHb (KoaudukaTop) MpoBEpSIEeMBbIX TpeOOBaHHMA K
pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOI'O OOIIEro
00pa30BaHMsI U IEMEHTOB COACPKAHMSL.

IIpoBepsiembie Ha OI'D no pusnke TpeGOBaHNS K pe3yIbTaTaM 0CBOCHHMS OCHOBHOM
o0pa3oBaTeibHOM MPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

Kog
IPOBEPSIEMOTO
TpeOOBaHMS

[IpoBepsiembie TpeOOBaHUS K TPEAMETHBIM pe3yJibTaTaM 0a30BOT0
YPOBHSI OCBOEHHUS OCHOBHOM 00pa30oBaTEIbHON MPOTPaMMBI
OCHOBHOTO 00111eT0 00pazoBanus Ha ocHoBe DI'OC

1

[Tonumanue ponau GU3NKK B HAYYHOU KapTUHE MUPA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEJICTABICHUN O 3aKOHOMEPHOU CBSI3U
Y TTO3HABAaCMOCTH SIBJICHUH MTPUPOJIBI, O POJIM SKCTIEPUMEHTA B (PU3HMKeE,
0 CUCTEMOO00Opa3yroIiei poiu (GU3UKU B Pa3BUTUU €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHH, 00 IBOIOINN (PU3HIECKUX 3HAHUNA U UX POJIH
B IICJIOCTHOM €CTECTBEHHOHAYYHOM KapTHHE MHpa, O BKJIAJE
POCCUICKUX U 3apyOeKHBIX yUEHBIX-(DH3UKOB B pa3BUTHE HAYKH,
OOBSICHEHHE TPOIIECCOB OKPYIKAIOIIETO MHUpPA, PA3BUTHE TEXHUKU
Y TEXHOJIOTUH

3HaHus O BUJAX Marepuu (BEIIECTBO U TMOJE), O JBUKEHUU KaK
croco0e CyIecTBOBaHUSI MaTEpPUU, 00 aTOMHO-MOJIEKYJISIPHON TEOpUU
CTPOEHHUS BEUIECTBA, O (PU3MYECKOW CYLIHOCTH SIBICHUA TPHUPOIbI
(MEXaHMYECKHX, TEIIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX);
YMEHHE pa3inuaTh SBJICHHS 110 OMMCAHUIO UX XapaKTePHBIX CBOWCTB
U Ha OCHOBE ONBITOB, JAEMOHCTPHPYIOIIUX JaHHOE (U3NIECKOE
SIBJICHUE;

YMEHHE pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3NUECKUX SABJICHUN
B OKpYKalIeM MHpe, BBIACHAS WX CYIIECTBEHHBIE CBOWMCTBA
(mpu3HaAKK)

Brnagenue ocHOBaMM MOHSTUMHOIO armapara U CHUMBOJIMYECKOTO
s3bIKa (PU3UKHU U UCTIOJIb30BaHUE UX TSI pEIICHUs Y9eOHbIX 3a/1a4;
YyMEHHE XapaKTepu30BaTh CBOMCTBA TeJ, (U3UYECKUE SIBJICHUS
U TPOIECCHl, UCHONB3YyS (yHIAMEHTAIbHBIE U OMIHPUICCKUE
3aKOHBI
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YMeHune OnuchIBaTh HN3Y4YCHHBIC CBOMCTBA TE€JI U (1)I/I?>I/I‘{€CKI/IG ABJICHUA,
HCIIOJIB3YA (1)I/IBH‘I€CKI/I€ BCIINYHMHBI

BnageHne oOcCHOBaMH METOJOB HAyYHOIO TIO3HAHHWS C YYETOM
cOOJII0ICHUS TIPABUIT O€30MMACHOT0 TPYa:

HaOmoeHne (QU3NYECKUX  SBJICHHWIA: YMEHHE CaMOCTOSTEIIBHO
coOupaTh SKCIEPUMEHTAILHYI0 YCTaHOBKY U3 JlaHHOTO Habopa
000Opy0BaHUS 110 WHCTPYKIINH, ONMCHIBATH XOJI OIbITa U 3alCHIBAThH
€r0 pe3yNbTaThl, (HOPMYITHPOBATEH BHIBOIBL;

MIPOBEICHHE MTPSMBIX M KOCBEHHBIX H3MEPEHUHN (PU3MUECKUX BEITUIHH:
YMEHHE IIJJAHUPOBATh W3MEPEHHS, CaMOCTOSTEIBHO COOUpATh
OKCIIEPUMEHTATLHYIO ~ YCTAHOBKY IO HMHCTPYKIIUH, BBIYUCIISTH
3HAUCHWE BEJIIMYWHBI M aHAIM3UPOBATh TOJYYCHHBIC PE3YJIbTATHI
C YYETOM 3aJaHHOM MOTPEUTHOCTH PE3yIbTaTOB U3MEPEHUM;
MPOBEJICHUE  HECIOXHBIX  OKCICPUMEHTAIBHBIX  HCCIIEIOBAHUML;
CaMOCTOSITENILHO ~ COOHMpaTh  DKCIEPUMEHTAIbHYI0  YCTAaHOBKY
U TPOBOJUTH HCCICNOBAHWE TIO HWHCTPYKIMHU, TPEJCTABISThH
MOJIYYCHHBIC 3aBUCUMOCTH (DU3UYCCKUX BEIUYMH B BHJIC TaOJIHII
U TpauKOB, YYUTHIBATH MOTPEUIHOCTH, JEJNaTh BBIBOJBI IO
pe3ynbTaTaM HCCle0BaHUs

[lonumMaHue  XapaKTepHbIX  CBOWCTB  (PU3MYECKHX  Mojenei
(MaTepuanpHas TOYKa, aOCOJIOTHO TBEPIOE TEJIO, MOJEIU CTPOCHHUS
ra3oB, XUJAKOCTEM WM TBEPABIX TeEJ, IJIAHETapHas MOJENb aToMa,
HYKJIOHHAsi MOJE€Jb aTOMHOTO SiJpa) U YMEHHE MPUMEHSATh WX IS
00BbsSICHEHUS (PU3UUECKUX TTPOILIECCOB

YMeHne oObICHATh (PU3NYECKUE TMPOIECChl U CBOWCTBA TEN, B TOM
YuCe€ W B KOHTEKCTEC CHUTyalluid MPaKTUKO-OPHUEHTHUPOBAHHOTO
XapaKTepa, B YaCTHOCTH, BBISBIIATh TPUYMHHO-CJICICTBEHHBIC CBS3H U
CTPOUTH OOBSICHEHHE C OTIOPON HA M3yUYEHHBIE CBOMCTBA (DU3UYECKUX
SIBJICHUH, (PU3UICCKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJICITH

YMeHue pemarh pacueTHbie 3adaud (Ha Oa3e 2-3 ypaBHEHH),
UCIIOJIb3Ysl 3aKOHBI M (OpMyJIbl, CBSI3BIBAIONIUE (U3HUECKHE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBaTh KPAaTKOE YCIIOBHE 3a/auH,
BBISIBIIATH HENIOCTAIONIUE JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOMMBIC JJIS €€ PEIICHHSI, HCITOIh30BaTh CIIPABOYHbIC JTaHHBIC,
MIPOBOJIUTh PAcyYeThl M OICHWBATh PEATHUCTHYHOCTDH IOJTYYCHHOTO
3HauYeHUs (PU3NYECKON BEIMYUHBI; YMEHUE ONPEACNISITh PA3MEPHOCTh
(bU3UYECKON BEIIMUNHBI, IOTYYCHHON MPU PEIICHUH 3a1a91

YMeHne XapakTepu3oBaTb NPHUHIMIBL  JEWCTBUS TEXHHUYECKHUX
YCTPOMCTB, B TOM YHCJI€ OBITOBBIX MPUOOPOB, M MPOMBIIIICHHbBIX

85




denepanbHas padbouas nporpamma | @usuka. 7—9 kaccel (06a30BbIil YPOBEHB)

TEXHOJIOTUYECKUX IIPOLIECCOB I10 UX OIMCAHMIO, UCIIOJb3Yysl 3HAHUSA
O CBOICTBax (M3NYECKUX SBICHUH M HEOOXoIuMble (PU3HUEcKHe
3aKOHOMEPHOCTH

10

YMeHHe  UCHONb30BaTh 3HAHUS O  (PU3MYECKUX  SIBJICHHAX
B TOBCEJHEBHOM KH3HM 1  oOecrieyeHUs  0€30IacHOCTH
npu oOpameHnd ¢ OBITOBBIMH NPUOOpAaMU M TEXHUYECKHUMH
yCTpOMCTBAMM, COXpPAHEHHUS 3JI0pPOBbS U  COOJIOJCHUS HOPM
HKOJIOTUYECKOTO IIOBEICHUS B OKpYXKAWOIIEH cpesie; MOHUMaHUe
HEOOXOMMOCTH MPUMEHEHHSI JOCTHKCHUN (PU3UKU U TEXHOJIOTUH JIJIST
PaLMOHAIBHOTO TPUPOIOTIOIB30BAHUS

11

OneIT mnoucka, npeoOpa3oBaHWA M NPEICTABICHUS HH(POPMALMH
(Gu3NYECKOTO COAEpKaHUS C MCIOJIb30BaHUEM HH(POPMALIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHUIA;

YMEHHE OLEHHMBATh JOCTOBEPHOCTh MOJYYEHHOH HHPOpMALUU
Ha OCHOBE MMEIOIINXCS 3HAHUH U JIOMOJIHUTEIbHBIX HCTOYHUKOB;
YMEHHE HCI0JIb30BATh IIPU BBIIIOJHEHUH YUeOHBIX 3aJJaHII Hay4YHO-
HOIYJISIPHYIO JUTEPATypy (U3MUECKOTO COAEpKaHMs, CIPaBOUYHbBIE
MaTepHaibl, pecypcbl cetu HTepHer;

BJaJieHne 0a30BbIMU HaBBIKAaMH IpeoOpa3oBaHMsl HH(DOpMALUU U3
OJTHOM 3HAKOBOH CUCTEMBI B IpYT'YI0; YMEHHE CO3/1aBaTh COOCTBEHHbBIE
MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE HHMOpMaIMHU U3
HECKOJIbKMX UCTOYHHKOB

IlepedeHb 3JIeMEHTOB coAepKaHMs, IpoBepsieMbIX HA OI'D no ¢pusuke

Kon [IpoBepsieMblid AIEMEHT COAEPKAHUS
1 MEXAHUYECKUE SABJIEHUA
1.1 Mexannyeckoe JBWKEHHE. MarepuanbHas Touka. (CucTema OTCYETa.
OTHOCHUTENBHOCTD JBUKEHUS
1.2 PaBHOMepHOE 1 HepaBHOMEpHOE nBMkKeHUE. Cpeansst ckopoctb. Dopmyia
JUTSL BBIYMCIIEHUS! CPEJIHEH CKOPOCTH:
S
V=_
t
1.3 PaBHOMepHOE npsiIMONIMHENHOE IBM)XEHHE. 3aBUCUMOCTh KOOPIMHATHI TeJla
OT BPEMEHH B CITy4yae PaBHOMEPHOTO MPSMOIMHENHOTO IBUXKEHHUSL:
X(t) = Xo + Wit
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['paduiku 3aBUCHUMOCTH OT BpEMEHM MJi MPOEKIMH CKOPOCTH, MPOEKUIUU
NepeMENIeHNs, MyTH, KOOPAMHATHl IPH PAaBHOMEPHOM HPSIMOJUHEHHOM
JBUKEHUU

1.4 3aBUCUMOCTh KOOPJAMHATHI Te€JIa OT BPEMEHH B ClIydae paBHOYCKOPEHHOTO
PSMOJIMHEHHOTO JIBUKCHUS
2
X(t) =X, +Vp,t+a, - —.
2
DopMyITBI 1)1 MPOCSKIIAN TTEPEMEITICHUS, TIPOSKIINH CKOPOCTH U MPOEKITNH
YCKOPEHUSI MMPU PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBHUKCHHH:
2
s, (t)=v,, -t+a,-—,
2
v, (1) =v,, +4a,-t,
ax(t) = const,
V2x2 — V1x2 = 2ax5x.
I'paduiky 3aBHCHMOCTH OT BPEMEHH ISl TIPOCKIIUH YCKOPEHUS, MPOSKIINH
CKOPOCTH, MPOCKIIUH TIEPEeMEIIeHUs, KOOPJIMHATHI MPU PaBHOYCKOPEHHOM
MPSMOJUHEHHOM JIBHOKCHUHT
15 CBoboaHoe nagenne. GopMyiibl, ONMUCHIBAIOIME CBOOOIHOE TAJCHUE Tella
10 BEPTUKAJIN (ABMIKEHHE TeJla BHU3 WJIM BBEPX OTHOCHUTEIIBHO IMTOBEPXHOCTH
3emumn). ['paduku 3aBUCHMOCTH OT BPEMEHH IS TPOSKIMHM YCKOPEHUS,
MPOCKIIMM CKOPOCTH W KOOPAWMHATHI TIPH CBOOOJHOM MaJCHUU Teja
10 BEPTUKAIHU
1.6 CkopocTh paBHOMEPHOT'O JBIKCHHS Tela M0 OKpYKHOCTH. HampaBiienue

CKOPOCTH.
dopMyia 1 BBIYUCICHUS CKOPOCTH YePe3 PAJNYC OKPYKHOCTH M IIEPUO.T
oOparreHus:

21R
V= —
T

[lenTpocTpemMuTenbHOE yckopeHue. HampasieHrne 1eHTpOCTPEMUTENEHOTO
yckopenusi. @opmysia sl BBIYMCIIEHUST YCKOPEHUS:

dopMyia, CBA3BIBAIOLIAS IEPUOJ] K YACTOTY OOpaICHHUS:
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1
V=_
T
1.7 Macca. [1moTHOCTB BemecTBa. opMyiia sl BBIYUCICHUS TUIOTHOCTH:
m
p=—
V
1.8 Cuna — BekTopHas ¢pusznueckas BennurnHa. CI0KeHue CUIT
1.9 SBnenne nnepuuu. [lepssiii 3akoH HeroTOHA
1.10 | Bropoii 3akon HeroToHa:
F=m-a.
CoHanpaBlIieHHOCTh  BEKTOpa YCKOpPEHHsS Tella M BEKTOpa  CHJIbI,
JIEUCTBYIOIIEH HA TEJIO
111 | BzaumoperictBue Tein. Tperuit 3akoH HetoToHa:
|f2_>1 = _F1—>2
1.12 | Tpenue NoKos U TpeHUe CKoIbxeHHUs. DopMyIa A BEIYUCICHUS MOIYJIS
CHUJIbI TPEHHS CKOJIbKEHUS:
F,=u-N
1.13 | ledpopmanms Tena. Yrpyrue u Heynpyrue nedopmammu. 3akoH ynpyroi
nedopmaruu (3aKoH ['yka):
F=k-Al
1.14 | BceMupHoe TATOT€HUE. 3aKOH BCEMUPHOTO TATOTEHHUS:
F=g. MM
RZ
Cuna TsbkecTH. Y CKopeHHre CBOOOIHOTO MaCHUSI.
®opMya AJi BBIYUCIICHUSI CUJIBI TSKECTH BOJIM3H MOBEPXHOCTU 3EMIIU:
F =mg.
JIBrkenne tutaner BOKpyr ComHoa. IlepBas kocMuueckass CKOPOCTb.
HesecomocTts u neperpysku
1.15 | Umnynsc Tena — BeKTOpHas (hU3nvecKas BeTMIUHA.

p=mv

NMmnyibe cucTemsl Te.
N3menenue umiynbca. IMnynbc Crstbl
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1.16

3aKoH COXpaHCHUA UMITYJIbCA IJIs SaMKHYTOﬁ CHUCTCMBI TCII:

p=m,v, ¥ m,v, =Tonst.

PeaxtnBHOE nBUXKEHIE

1.17

Mexanuueckas padota. @opMyina i BEIYUCICHUS PaOOThI CUIIBL:

A= Fscosa.

Mexannueckass MOIITHOCTD:

N=A

t

1.18

Kunernueckas u IMOoTCHOHAJIbHAA DHCPIUA.
(DOpMYJIa JJIS1 BBIYUCIICHUA KHUHETUYECKOMN OHCPIUHU:

Teopema 0 KHHETUYECKOW SHEPTHH.

CDOpMYJ'Ia JJIA BBIYMCIICHUSA HOTGHHHaHBHOﬁ OHCPIuM TCjia, IIOAHATOIO HAA

3eMJIei:;

Ep, = mgh

1.19

MexaHuueckas OHCPI'HA:

E = Eq+Ep.

3aKOH COXpaHEHHs MEXaHW4YeCKoW »dHepruu. Popmyna s
COXPAaHEHUS MEXaHUYECKON YHEPTUU B OTCYTCTBUE CUJI TPEHMUS:

3aKOHa

E = const.

[IpeBpalieHre MEXaHUYECKON YHEPTUH TTPU HATTUYUH CUIIBI TPEHHUS

1.20

[IpocTbie MeXaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Prryar. MoMEHT CHJIBI;

M =Fl.
YcnoBue paBHOBECHS phlyara:
Mi+My+...=0.

[ToaBM>XHBINA U HETIOABMKHBII OJIOKH.

ToJIC3HAsA

KIIJI mpoCThIX MEXaHU3MOB, | =

3aTpadeHHas
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1.21 | JaBieHue TBEPIOTO Tea.
dopMyia A1 BEIYUCICHUS JaBJICHUS TBEPIOTO Tea:
F
P=_—.
S
JlaBnenue raza. ATMOcepHOE 1aBlICHUE.
['unpocTatryeckoe JaBleHUE BHYTPH KUTKOCTH.
dopMyna AJis BBIYUCICHUS JaBICHUS BHYTPH KUKOCTH:
P =pgh+ P,
1.22 | 3akon ITackans. ['mapaBnuyeckuii mpecc
1.23 | 3akon Apxumena. Gopmyna ajs onpeaesieHus] BbITATKUBAIONICH CHIIBI,
JNEUCTBYIOIIEN Ha TEJO, MOTrPYKEHHOE B )KUIKOCTh WJIH Ta3:
I:Apx. = ng
VYcnosue nnaBanus Tena. [InaBanue cynoB U Bo3ayXoIIaBaHUE
1.24 | MexaHnu4eckue KoJieOaHWsA. AMIUIUTY/IA, TIEPUOJ W YacTOTa KOJICOAHHIA.
dopmyna, CBSI3bIBAIOIIAS YACTOTY M IMIEPUOJT KosteOanuit: V= _
T
1.25 | Marematuyeckuii W TPYKHHHBIA MAasSTHUKH. [IpeBpaiieHne SHEPruu
MpU KOJeOaTEILHOM JBUKCHUHN
1.26 | 3aryxaromue kosiebanus. BeiHy)eHHbIe Koaebanus. Pesonanc
1.27 | Mexanuueckue BoJHBL. [IpononbpHbIC U TONIEpEeUHbIE BOJIHBI. J[JTMHA BOJIHBI
¥ CKOPOCTh PACIIPOCTPaHEHUS BOJIHBI:
A=Vv-T
1.28 | 3Byk. ['poMKoCTh U BhICOTA 3BYKa. OTpakeHre 3BYKOBOW BOJTHBI HA TPAHUIIE
nByx cpend. MH(pa3ByK 1 yIbTpa3ByK
1.29 | [IpakTtuueckue paboThbI

N3mepenune cpeaHeii TUIOTHOCTH BEIIECTBA; apXUMEIOBOM CHITBI; KECTKOCTH
PYXUHBI, KO3(PhUIIMEHTa TPEHUS CKOJIBKEHUS; paOOTHI CHIIBI TPEHHUSI, CHJIBI
YIPYTOCTH; CPETHEH CKOPOCTH JBIKEHHUS OpYCKa 10 HAKJIOHHOH ITOCKOCTH;
YCKOpEeHHSI OpycKa TP JBWKCHHUHM 110 HAKJIOHHOW IIIOCKOCTH; YacCTOTHI
1 mepuojia KojicOaHWii MaTeMaTHYSCKOr0 MAasTHHKA, YacTOTHl U TEPHOJIa
KOoJIcOaHW NPYXKMHHOTO MasTHUKA, MOMEHTAa CHJIbI, JCHCTBYIOIIETO Ha
peuar; padOThl CUJIBI YOPYTOCTH TMPU TOABEME Tpy3a C IOMOIIBIO
HETOJABMKHOTO OJioKa; paOOThl CHUJIBI YNPYTOCTH TIPU TOIBEME Tpy3a
C TIOMOIIIBIO ITOABHMKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEJIO0BOUM CUIIbI OT 00BEeMa MOrPyKEHHOM
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YacTH TeJa U OT IUIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIIECH
CUJIBI OT MAacChl T€Ja; CHJIbI TPEHHUSI CKOJBXKEHHSI OT CUJIbI HOPMaJIbHOTO
JABJIEHUS W OT pPOJA IMOBEPXHOCTU; CHJIbI YIPYTrOCTH, BO3HUKAIOLIEH
B IIPY’KHHE, OT CTENEHH AeopMaluy Npy UHbL;, YyCKOPEHUs: Opycka OT yriia
HaKJIOHA HampapJisiouled; Mepuoaa (YacToThl) KoJieOAaHUM HHUTSHOTO
MagATHHKA OT JUIMHBI HHUTH; MEPUOJA KOJEOAHWM MPYKUHHOIO MasTHHKA
OT MAacChl Ipy3a M YKECTKOCTH MPYXKUHBI, UCCICIOBAHUE HE3aBHCUMOCTHU
Mepro/ia KoJeOaHWil HUTSIHOTO MasiTHUKA OT MaccChl Ipy3a.

[IpoBepka ycia0BuUsl paBHOBECHSI pblyara

1.30

@u3NYeCKUe SBICHUSA B IPUPOAE: NPUMEPHI IBHKEHHUSA C PA3TUYHBIMHU
CKOPOCTSAMHU B KUBOW M HEXKHUBOM IIPUPOJE, INEUCTBUE CHUIIBI TPECHUS
B IIPUPOJE U TEXHUKE, ITPUIIMBHI U OTJIMBBI, JBMKEHUE T1aHET COTHEYHON
CUCTEMBI, PEAKTUBHOE [BHXCHUE JKHUBBIX OpPraHU3MOB, PblYarud B TeEJE
YeJI0BEKa, BIUSHUE aTMOC(EPHOTOo AaBJICHUS HA dKUBOM OpraHu3M, IJIaBaHUE
pbIO, BOCHPHUATHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHE, CEHCMHUYECKHE
BOJIHBI, IIyHaMH, 3XO0

1.31

TexHnueckue yCcTporucTBa: COUAOMETP, TaTUYMKU TOJI0KEHHS], PACCTOSAHUS U
YCKOPEHUS, TUHAMOMETp, MOJIIUIIHUKNA, PAKEThl, pbhlUar, MOJABUKHBIA U
HEMOJIBI)KHBIA OJIOKM, HAKJIOHHAs TUIOCKOCTb, MPOCThIE MEXaHU3MbI B
OBITY, COOOIIAIOUIUECS COCYIbl, yCTPOMCTBO BOJONPOBOAA, THIPABINYECKUAN
npecc, MaHOMETp, OapoMeTp, BEICOTOMED, MOPILIHEBOI HAcOC,  apeoMeTp,
9XOJIOT, HCIOJIb30BAHHE YJIbTPA3ByKa B OBITY U TEXHHUKE

TEIIJIOBBIE ABJIEHUA

2.1

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH CTPOEHUS
BelecTBa. Mojenu TBEPAOro, JXUIKOTO M Ta3000pa3HOTO COCTOSHUMN
BenecTra. Kpucrammueckue u amopgHsble Tena

2.2

JBuwxenne wyactuil BemiectBa. CBA3b CKOPOCTH  JIBIKEHUS YaCTHIL
¢ Temneparypoii. bpoynosckoe nBmwxkenue, 1uddy3us

2.3

CMmauuBanue u KaITMJUIAPHBIC ABJICHUS

24

TeruioBoe paclIMpeHue U CKaThue

2.5

TerutoBoe paBHOBECHE

2.6

Buytpennss sneprus. Pabota u temsonepenaya Kak cocoObl M3MEHEHUs
BHYTPEHHEU dHEPTUU

2.7

BI/I)IBI TCII0NICPCaAaun: TCIIOIPOBOAHOCTh, KOHBCKIUSA, U3ITYUCHHUC

2.8

HarpeBaHHe n OXJaXICHUC TCII. KonmuecTBO TEMIOTHI. YJICJ'IBHaH
TCINNIOCMKOCTD.
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Q = Cm(tz — tl)
2.9 3aK0H COXpaHEHHUsI SHEPTUU B TETUIOBBIX MTpolleccax. Y paBHEHHUE TEILIOBOTO
Oananca:
Qi+ Q2+..=0
2.10 |Hcnapenue u koHmeHcanus. VI3MeHeHne BHYTpPEHHEH 2HEPTUU B TIPOIIecce
UCHapeHusi W KoHjaeHcanuu. KurneHwe >XUAKOCTH. YenbHas TemioTa
mapooOpazoBaHus:
L=—"
m
2.11 | BraxHocTh BO3yXxa
2.12 |IlmaBnenne W KpucTauM3auusa. VI3MeHeHWEe BHYTpPEHHEW DHEpPIruu
[IPH TJIABJICHUN U KPUCTAJUTM3AINH. Y JelIbHAs TETIOTA MJIaBICHUS:
A=_"
m
2.13 | BHyTpeHHsS 3HEprusi CropaHusi TOIUTMBA. Y IE€TbHAs TEIJIOTa CTOpaHUs
TOTLTUBA!
q=_
m
2.14 | Ilpunnumnsl paboTtsl TeroBbix apurareneit. KI1] remmoBoro npurarens
2.15 | IIpakTrueckue paboThI
N3mepeHne  yaenpHOM  TEIUIOEMKOCTH  METAUIMYECKOTO  LUIMHAPA;
KOJMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOM KOMHATHOM TeMIlepaTypbl
(GUKCHpOBaHHON MacChl, B KOTOPYIO OIMYIIEH HAarpeTblil IMHJIUHID;
KOJIMYECTBA TEIUIOTHI, OTJAAHHOTO HATPETHIM LUJIMHIPOM, MOCIIE OMyCKaHUS
€ro B BOJly KOMHAaTHOM TeMIepaTypbl; OTHOCUTEIbHON BIIAXXHOCTH BO3/yXa;
YAETHHOM TETIOTHI TJIaBJICHUS JIbA.
HccnenoBanne W3MEHEHHsI TEMIIEPATYPHI BOJIBI IPH PA3TUYHBIX YCIOBHUSX;
SBIICHUSI TETUIOOOMEHA TpPU CMENIMBAaHUHM XOJIOAHON M TOpsYed BOJIBI,
IpoIecca UCTIapeHHSI
2.16 | ®usmyeckue SABIECHUS B  OPUPOJE:  TMOBEPXHOCTHOE  HATIKEHUE
U KalmuUIApHBIC SBICHUS B MPHUPOJE, KPUCTAUIBI B MPUPOJE, MIITyUICHHE
ConHua, 3amep3aHue BOJOEMOB, MOpCKUE Opu3bl; 0o0pa3zoBaHHE pPOCHI,
TyMaHa, UHesl, CHeTa
2.17 | Texnudeckwe YCTpPOWCTBA:  KAMWULIPbI, TMPUMEPHl  UCIOJIB30BAHUS

KpuCTallo0B, )KI/I)IKOCTHBII\/’I TEPMOMETP, HAAaTUHUK TCEMIICPATYPbI, TEPMOC,

92



denepanbHas padbouas nporpamma | @usuka. 7—9 kaccel (06a30BbIil YPOBEHB)

CUCTEMAa OTOIUJIEHUSI JJOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBas TypOUHa,
JIBUTATENIb BHYTPEHHETO CrOpaHus

3 DJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 | Dnexrpu3zanus Ten. [[Ba Buma 3MEKTPUUESCKUX 3apsI0B
3.2 | B3aumoneiicTBue 3apshkeHHBIX Tel. 3akoH Kynona
3.3 | 3aK0H COXpaHEHUS ICKTPUUECKOTO 3apsiia
3.4 | Dnextpuueckoe mose. HampsokeHHOCTh 3neKTpuueckoro noss. [Ipuxnun
CYHEPHO3ULINH JICKTPUUECKUX TTOJIeH (Ha Ka4eCTBEHHOM YPOBHE)
3.5 Hocurenn oanextpuyecknx 3apsioB. [leHicTBHE DIEKTPUYECKOTO MO
HAa JIEKTpUYeCcKHe 3apsaabl. [[pOBOAHUKYN U TUAIIEKTPUKU
3.6 | I[loctosiHubI >nekTpudeckuii TOK. [leficTBus snexTpuyeckoro Toka. Cuma
toka. Hampsokenue.
=4
t
A
U=_
q
3.7 | DnekTpuyecKoe CONPOTUBIICHHE. Y AETBHOE AIEKTPUUECKOE CONTPOTUBIICHHUE!
R= pl
S
3.8 3akod Oma JyuTsl y9acTKa dJIEKTPUISCKOH TICTIH
U
l=_
R
3.9 ITocnenoBaTenbHOE COETUHEHNE TTPOBOAHUKOB:
b= U=U;+U; R=R;+R,.
[TapannensHoe coequHEHNE TPOBOHUKOB PABHOTO COMPOTHUBIICHHS:
R
1
U=U l=1+1;R=__.
2
CMmeniaHHbIE CO€MHEHUS TIPOBOTHUKOB
3.10 | PaGota 1 MOIITHOCTH JICKTPHUYECKOTO TOKA.
A=U-I-t;P=U"I
3.11 3akoH J[xoyns-JIenna:

Q=12-R-t
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3.12

OnbiT OpcTeaa. MarHuTHOE T0JI€ TIPSMOTO MPOBOJIHUKA C TOKOM. JIMHUU
MarHuTHOW WHIYKITUU

3.13

MarsuTHOE I0JI€ NOCTOSHHOIO MarHuTa. BSaHMOI[eﬁCTBHG IIOCTOAHHBIX
MarHuToB

3.14

I{CﬁCTBHC MAaraMTHOI'O II0JIAI HAa ITPOBOAHUK C TOKOM

3.15

Oneitel apanes. SABnenue snekrpoMarauTHOM HHAYKIMH. [IpaBuio Jlenna

3.16

[IpakTrueckue paboThbI

W3mepenue aJIEKTPUYECKOTO CONPOTUBIEHUS PE3UCTOPA; MOILMHOCTH
AJIEKTPUYECKOTO TOKA; pabOTHI AJIEKTPUUECKOTO TOKA.

HccnenoBanue 3aBHCUMOCTH CHJIBI TOKAa, BO3HUKAIOLIETO B IMPOBOJHHKE
(pe3ucropbl, JaMIoyka), OT HalpsHDKEHHUS Ha KOHIAX IPOBOJHUKA,
3aBUCUMOCTH COIPOTHUBJICHHMS OT JUIMHBI IIPOBOJHHWKA, IUIOIIAAU €r0
MOMNEPEYHOT0 CEYEHHS U YAECIBHOTO COITPOTUBIICHHUS.

ITpoBepka IpaBuiIa LTS ANEKTPUUECKOTO HaIpSOKEHUs. MPU
[IOCJIEOBATEIbHOM COEJUHEHUM IIPOBOJHUKOB; MpaBWIa JUIsl CHIIBI
ANEKTPUYECKOr0 TOKAa NpH MapajuIeIbHOM COEAMHEHUH HPOBOJHUKOB
(pe3ucTophl U JaMIIOYKa)

3.17

dusnyeckue SBICHUS B MPUPOJE: IEKTPUUECKUE SBIEHUS B atMocdepe,
ANEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE TOJie 3eMiid, Jpeid
IIOJIFOCOB, POJIb MArHUTHOTO TOJIA JUIS )KM3HU Ha 3eMJle, OJIIPHOE CUSHUE

3.18

TexHudyeckue ycTpOHCTBA: DIIEKTPOCKOII, aMIIepMETp, BOJIBTMETP, PEOCTaT,
CUETUMK DJIEKTPUYECKON HSHEPIHH, HIIEKTPOOCBETUTEIBHBIE MPHUOOPHI,
HarpeBaTeIbHbIC AIIEKTPONIPUOOPHI (mpuMepsI), AIEKTPUUYECKUE
MIPEAOXPAHUTEIN, DJICKTPOMATHUT, SJIEKTPOJBUTATENb MMOCTOSHHOTO TOKA,
Te€HEPATOP MOCTOSTHHOTO TOKa

3.19

3J’I€KTpOMaFHI/ITHI>Ie BosHBI. [IIkana QJICKTPOMAIrHUTHBIX BOJIH

3.20

JlyueBast Mmozenb cBeta. [IpamonnHerHoe pacnpoCTpaHEHHUE CBETA

3.21

3akoH oTpakeHus cBeTa. 1lnockoe 3epkano

3.22

[Ipenomnenue cBera. 3aK0H MPETOMIIEHUS CBETA

3.23

Jlucnepcus cBeta

3.24

JIunza. Xon nyueid B nmuH3e. POKYCHOE pacCTOsSIHWE JIMH3bL. Onrtudeckas
CHUJIa JINH3BL:

D=1/F

3.25

['na3 kak ontuueckas cucrema. OnTudecKkue npuoopsI
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3.26

[IpakTrueckue paboTsl

H3mepenune onTuyecKoi CHITbl cOOMparomie INH3bI; (POKYCHOTO pacCTOSHHUS
coOuparomield JMH3bI (MO0 CBOMCTBY paBEHCTBA pPa3MEpPOB MPEAMETA U
N300pakeHUsl, Koraa IpeIMeT PaclolokKeH B IBOITHOM QoKyce), ToKa3aTes
IIPEJIOMJICHUS CTEKIIA.

HccnenoBanne CcBoOWCTBA M300paKEHUS, MOIYYEHHOTO C TOMOIIBIO
coOuparole JMH3bl; U3MEHEHUS (POKYCHOT'O PACCTOSHUS JBYX CJIOKEHHBIX
JIMH3; 3aBUCUMOCTH YTJIa IPEJIOMIICHUS CBETOBOTO JIyda OT yIJIa IIaJIcHUsl Ha
IPaHULE «BO3IYX — CTEKIIO»

3.27

®dusznueckue sBICHUS B npupoze: 3arMeHuss ConHua u JlyHbl, 1iBeTa Te,
ONITUYECKUE SIBICHUA B aTMocdepe (1BeT Heba, pedpakiius, pagyra, MUPax)

3.28

TexHuueckue YCTPOﬁCTBaZ OYKH, IICPUCKOII, (bOToannapaT, OIITHYCCKUC
CBCTOBO/JbI

KBAHTOBLGIE ABJIEHUA

4.1

PanuoaktuBHocTh. Anb(da-, 6eta-, raMma-uznydeHusi. Peakiuu anbda-
u Oera-pacmnaja

4.2

OmneiTel Pezepdopna no paccesHuto anbda-dactuul. [lnanerapnas monenb
aToma

4.3

Cocras aromHOrO0 siapa. M30tormsl

4.4

[Tepuon nomypacmajia aTOMHBIX SIAEP

4.5

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsII0BOTO U MAaCCOBOT'O YHCET

4.6

@®uznyeckue SBJICHUSA B MPUPOJE: €CTECTBEHHBIN paJMOaKTUBHBIN (OH,
KOCMHYECKHE JIy4H, PAAUOAKTUBHOE HW3JIyY€HUE IPUPOIHBIX MHUHEPAIIOB,
JNEUCTBUE PAMOAKTUBHBIX U3JIy4YEHUN HA OPTaHU3M 4YEJIOBEKa

4.7

TexHU4ecKkue yCTpPOWCTBA: CIEKTPOCKOI, WHIWBHIYAIBHBIA JTO3UMETP,
kamepa BuibCcoHa, siaepHas sHEpreTHKa
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