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denepanpHas paboyas mporpaMma 1o ydeoHomy mnpeamery «Duszukay (6a30BbIN
ypoBeHb) (mpeameTHas o0nacTh «EcCTeCTBEHHO-HaydHbIE NPEAMETH») (nanee
COOTBETCTBEHHO — Mporpamma 1o pusmke, pu3uka) BKIOYAET NOACHUTEIBHYIO 3aMTUCKY,
coJiepkaHre oOy4deHHsl, TUIaHUPYEMbIE Pe3yJIbTaThl OCBOEHUS MPOTrpaMMBbl N0 (U3HKE,
TEMaTHU4ECKOe TUIaHHPOBAHHUE.

MMOACHUTEJIBHAA 3AIITMCKA

[IporpamMma no ¢u3uke Ha ypOBHE OCHOBHOI'O OOIEro 0Opa3oBaHUs COCTAaBJICHA
Ha OCHOBE MOJIOKEHHM M TpeOOBaHUM K pe3yibTaTaM OCBOCHMS Ha 0a30BOM YpPOBHE
OCHOBHOHM 00pazoBaTesibHOM mporpammel, npenactraBieHHbIX B PI'OC OO0, a Takxke
¢ yu€tom deaepanbHoil paboueil mporpaMMbl BociuTaHus U KoHIenuu npenojaBanus
ydyeOHOoro npeamera « Pu3nkay.

Conepxanue mporpaMmbl 1o  (U3MKE HampaBlieHO Ha (QopMupoBaHUE
€CTECTBEHHO-HAYYHON IPaMOTHOCTH OOYYaIOIIUXCSl U OPTaHU3AINI0 U3yYEHUS! (PU3UKU
Ha JIeITEeIbHOCTHOW ocHOBe. B mporpamme mo (u3MKe y4YMUTHIBAIOTCS BO3MOKHOCTH
yaeOHoro mnpenMera B peanuzammu TpeboBanmit PI'OC OOO k mimaHUPyEeMbIM
JUYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYUYEHHs, a TaK)Ke MEXKIPEIMETHBIC
CBSI3M €CTECTBEHHO-HAyUYHBIX YU€OHBIX MPEIMETOB Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs.

[Iporpamma 1o (u3uke ycTaHABIMBAET pacHpenesieHue yd4eOHOro marepuana
no rogam oOydeHus (MO0 Kjaccam), TpejiaraeT MPUMEPHYIO IMOCIEI0BATEIbHOCTD
U3Y4YEHUsl TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEPKAHUS U YUETE
BO3PACTHBIX 0COOEHHOCTEN 00YYarOIINXCS.

[Iporpamma no ¢usuke pazpaboTaHa ¢ LEIbIO OKa3aHUS METOAMYECKON MOMOIIN
YUUTENIO B CO3/IaHUU paboyell MporpaMMbl 10 y4eOHOMY ITPEAMETY.

®u3nka SBISIETCS CHUCTEMOOOPA3YIOIIUM JJiI E€CTECTBEHHO-HAYYHBIX Y4YEOHBIX
IPEeIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IPOILIECCOB M SIBICHUH,
U3y4aeMbIX XUMHUEH, Ouoioruei, actpoHomued u (usmyeckoil reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHO-HAY4YHYIO KapTHHY MHpa, MPEAOCTaBIsAeT HauOoyiee SICHbIC
oOpasibl MPUMEHEHUsS HAYYHOTO METOJa IMO3HAHUS, TO €CTh CHoco0a MOIy4YeHUs
JIOCTOBEPHBIX 3HAHUW O MUDE.

Onmna w3 THaBHBIX 3a1ad  (U3HMYECKOro 0O0pa30BaHUS B CTPYKType OOIIETo
00pa3oBaHus COCTOUT B (DOPMHUPOBAHUHU €CTECTBEHHO-HAYUYHON IPAMOTHOCTH U MHTEpeca
K HayKe y 00OyJaronuxcsi.

N3yuenue ¢usuku Ha 0a30BOM YpOBHE MPEIIOJIAraeT OBJIAJECHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSAMHM, XapaKTEPU3YIOIINMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAy4HO OOBSICHATD SBJICHHUS,

OIICHUBATh U [OHUMATh 0COOEHHOCTH HAy4YHOI'O  MCCIIEIOBAHUS;

MHTEPIPETUPOBATh JAHHBIE M HCMOJIb30BAaTh HAay4YHBIE J10KA3aTEIbCTBA
JUIS1 IOJTyYEHUS BBIBOJIOBY.



[enu n3yuenus pU3UKA HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs ONpEAeSICHbI
B Konnenmuu mnpenonaBanus yudeOHoro mnpeamera «®duszmka» B 00pa3oBaTeIbHBIX
Opra"u3anusx Poccniickon ®enepanun, peAU3YIOIIUX OCHOBHBIE
oOieoOpazoBareNbHble  NPOrpaMMbl,  yTBEpKAEHHOW  pemieHuem  Kosuieruu
MunuctepcTBa pocelienust Poccutickoit denepanuu (mpoTokon ot 3 nexadps 2019 r.
No TTK-4BH).

Henu nzydyenus pusuku:

NpUOOpEeTEeHNE HMHTEpeca M CTPeMIIEHUS O0y4aroumxcs K HAyYHOMY H3YUYEHHIO
IPUPOJIbI, PA3BUTHE UX UHTEIJICKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUNH O HAYYHOM METOJEe TNO3HaHus U (OPMHUPOBAHUE
UCCJIEIOBATENLCKOTO OTHOILIEHHUS K OKPYKAIOUIUM SIBJICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHMPOBO33PEHMSI KaK pe3yjabTaTa H3yueHHUsS OCHOB
CTPOECHHS MaTepuH U (PyHIaMEHTATbHBIX 3aKOHOB (DU3HUKH;

dbopMHUpOBaHWE TPEACTABICHUH O POAU (OU3UKH IS Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTUK;

pa3BUTHE TPEJCTABICHUNH O BO3MOXKHBIX chepax Oyaymiedt mpodeccuoHaIbHON
JEATEIIbHOCTH, CBSI3aHHOM C (hM3UKOMU, MOATOTOBKA K JIaJIbHEUIIIEMY OOYUYEHHUIO B 3TOM
HaIpPAaBIICHUU.

JlocTuKeHHe 3TUX LeNel mporpamMmbl 1Mo (pu3MKe Ha YpOBHE OCHOBHOTO OOIIETO
00pa3oBaHus 00eCeYMBACTCS PEIICHUEM CIICYIONINX 3a/1au:

npuoOpeTeHUEe 3HAHUM O JAMCKPETHOM CTPOCHHMM BEIIECTBA, O MEXaHUYECKUX,
TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne YMEHUW ONUCHIBaTh M OOBICHATH (PU3MUECKHe SBJICHUS
C MCIOJIb30BAaHUEM TOJIYYCHHBIX 3HAHU;

OCBOCHHME METOJIOB PELICHUs MPOCTEUINX PACUETHBIX 33Ja4 C HMCIOJIb30BAHUEM
bu3HUecKUX MO, TBOPUECKUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHMM HAOMI0JaTh MPUPOJHBIC SIBICHUS U BBINOJHATH OIBITHI,
nabopaTopHble pabOThl U IKCIIEPUMEHTAIbHBIE HCCIEIOBAaHUS C HCIOJIb30BAaHUEM
M3MEPUTENBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ HUHPOpMaLUen (HU3UIECKOTO COJEPIKAHUS, BKITIOYas
WH(POPMALIMIO O COBPEMEHHBIX JOCTIDKEHUSX (M3UKH, aHAIU3 W KPUTHUYECKOE
OlICHUBaHUE UH(MOPMAITNH;

3HAKOMCTBO CO cdepamu MpodheCcCUOHAIBHON  JEATEIbHOCTH, CBA3aHHBIMU
c (UBUKOH, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha JOCTHKCHHSX
(bu3MUecKoil HaAyKH.

Ha wusydenune ¢usuku (0a30BbIi ypOBEHb) HA YpPOBHE OCHOBHOTO OOIIETo
oOpaszoBaHusi oTBoAUTCS 238 wacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO),
B 8 Kjacce — 68 yacoB (2 yaca B Hejienmo), B 9 kinacce — 102 gaca (3 gaca B HefIeINi0).

[IpennaraemMslii B mporpamme 1o Gpusuke nepedeHb 1a00paTopHbIX paboT U OIIBITOB
HOCUT PEKOMEHJATENIbHBIA  XapakTep, YYHUTelb JellaeT BbIOOp MPOBEACHUS
7a060paTOpHBIX pabOT U OMBITOB C YYETOM HMHAMBUAYAIbHBIX OCOOCHHOCTEH
oOyyJaroumxcsi, CIHCKa OJKCIEPUMEHTAJbHBIX 3aJlaHui, MpeaslaraéMblX B paMKax
OCHOBHOT'0 FOCYJapCTBEHHOT'0 3K3aM€EHa M0 (PU3HKE.



COJEPXAHUE OBYYEHMUA

7 KIIACC
Paszgea 1. ®usuka u €€ poJib B IO3HAHMU OKPY/KAIOLIEro MUpa
duszuka — Hayka O mnpupoxae. SBieHus npupozasl. Dusndeckue SBICHUS:

MEXaHUYECKUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousznueckue BenuunHbl. 3mMepenne ¢puznyueckux BeanunH. Guznyeckue npudopsl.
[TorpemnocTs n3mepeHuit MexayHapoaHas cucTemMa eIMHULL.

Kak ¢usuka w©  [pyrue  eCTECTBEHHBbIE HAayKd  H3Y4alOT  MPHUPOAY.
EcTtecTBeHHO-Hay4YHBIN METO/] IO3HAHUS: HAOIIOIEHNE, IOCTAHOBKA HAYYHOI'O BOMpOcCa,
BBIJIBUJKEHUE TUIIOTE3, IKCIIEPUMEHT I10 IPOBEPKE TUIIOTE3, 00BICHEHNE HAOII0AAEMOT0
apieHus. Onucanue GU3NUECKUX SIBJICHUN C TOMOIIBIO MOJIEJIEH.

Jlemoncmpayuu
MexaHnueckue, TEMIOBBIE, IEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
duznyeckre MPUOOPHI ¥ MPOIICypa MPSIMbIX H3MEPEHHUH aHATIOTOBBIM H ITU(POBBIM
PUOOPOM.

JlabopamopHwvie pabomwl u onvimol

Onpenenenne 1EHbI AIEHUS LKAIbl U3MEPUTEIBHOTO TPUOOPA.

N3mepenne paccTosHui.

N3mepenne 00bEMa KUIAKOCTH U TBEPIOTO TENA.

Omnpenenenne pa3MepoB MabIX TEJ.

N3mepenue TemnepaTypsl PU MOMOIIH KUIKOCTHOTO TEPMOMETpA U IaTYMKa
TEMIEPATYPHI.

[IpoBenenue uccnenoBaHus MO MPOBEPKE TMIIOTE3BI: JATbHOCTH MOJETA IIApHKa,
MYIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIe, YeM OOJIbIIE BHICOTA ITYCKA.

Paszgea 2. IlepBoHayasbHbIe CBeIeHHS O CTPOCHUM BellecTBa

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbIThI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEIIECTBA.

JIBrkeHue yactull BemecTBa. CBA3b CKOPOCTH JBUKEHHUS YAaCTHUL C TEMIIEPATYPOU.
BbpoyHnoBckoe asuxenue, nuddysus. BzaumoaeicTBre 4acTull BEIECTBA: MPUTSKEHHUE
Y OTTAJIKMBAHUE.

ArperaTtHble COCTOSHHSI BEIIECTBA: CTPOCHHUE Ta30B, MXUIKOCTEH U TBEPABIX
(kpucTayuinyeckux) Tea. B3auMocBA3b MeXAy CBOICTBAaMH BEUIECTB B pa3HbIX
arperaTHbIX COCTOSHUSIX M HUX AaTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHocTH
arperaTHbIX COCTOSIHUMA BOJIBI.

Llemoncmpayuu

Habmtonenue OpoyHOBCKOTO JBHIKCHUSI.

Ha6mronenue nuddysun.

HaOnronenue sBieHui, OOBACHSIOMIMUXCS MNPUTSHKEHUEM WIH OTTaJIKUBaAaHUEM
YaCTHI] BEIIIECTBA.



JlabopamopHhwvie pabomul u onvimol
OrneHka AuamMeTpa aToma METOJIOM PAIIOB (C Ucoib3oBaHueM (GoTtorpaduii).
OmnBITHI 110 HAOTIOCHUIO TETIJIOBOTO PACIIMPEHUS T'a30B.
OnbITHI IO OOHAPYKEHUIO JCHCTBUS CHUIT MOJIEKYIISIPHOTO MIPUTSKCHUS.

Pa3nen 3. /IBu:keHune M B3aUMOAeliCTBHE TeJl

Mexannueckoe aBuxeHue. PaBHoMepHOE U HepaBHOMEpPHOE JIBH>KeHUE. CKOPOCTh.
CpenHsisi CKOpOCTh TPU HEPABHOMEPHOM JBH>KEHUM. Pacy€T myTH U BpeMEHU JIBUKEHUS.

SBneHue uHepuuu. 3aKOH UHEpUUU. B3auMoielicTBuE Tl Kak TpUYMHA U3MEHEHUS
CKOpOCTH ABHM>KEHHUs Tel. Macca kKak Mepa MHEPTHOCTH Tena. [ImoTHOCTH BemiecTna.
CBs13b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEleCTBa.

Cuna kak XapakTepucTuKa B3aumojeicTBus ten. Cuiia ynpyroctd u 3akoH ['yka.
N3Mepenne cuiibl C MOMOIIBI0 AUHAMOMETpA. SBJICHUE TATOTEHUS U cuia TskecTu. Cuna
TSXKECTH Ha Jpyrux miuaHerax. Bec Tena. HeBecomocTs. CrioxkeHue cuil, HalpaBiIECHHBIX
no oaHoil mpsimoil. PaBHoxeicTByromas cui. Cuna TpeHus. TpeHue CKOJIbKEHUs U
TpeHUE NOKOs1. TpeHre B Ipupoie U TEXHUKE.

Jlemoncmpayuu
HaOmronenne MexaHn4ecKoro ABMKEHUS Tela.
N3mepenune CKopoCcTH NPSIMOJIMHENHOTO JIBUKEHHS.
HaOmronenue siBieHUsI HTHEPITUU.
HaOmronenue u3MeHeHus: CKOPOCTH MPH B3aUMOJICUCTBUU TE.
CpaBHeHHE Macc MO B3aUMO/ICUCTBUIO TEIL.
CrioxeHune cuJl, HalpaBJIEHHBIX 110 OJTHOW MPSIMOM.

Jlabopamopmvie pabomwi u onvimol

OmnpeneneHne CKOPOCTH PABHOMEPHOTO JBIKEHUS (IIapHUKa B KUJIKOCTH, MOJEIH
3IIEKTPUYECKOTO aBTOMOOWIISI U TaK Jajiee).

Omnpenenenue cpeHel CKOPOCTH CKOJIbXKEHUS Opycka WK MIapuKa M0 HAKIOHHOU
IUIOCKOCTH.

Omnpenenenue MIOTHOCTH TBEPAOTO Tea.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTsDKEHUA (IedopMaliuu) MpyKUHBI
OT IPUJIOKEHHOU CHJIBI.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHIIBI TPEHUS CKOJIBKEHUS OT Beca Tela
U XapaKTepa COMPUKACAIOLINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBiieHne TBEPABIX TeJI, S)KUAKOCTEH U ra30B

Hasnenue. CrnocoObl yMEHBIIEHUS W YyBEIWYEHMs HAaBieHus. JlaBieHue rasa.
3aBUCUMOCTH JaBJeHUS ra3a oT 00béMa, Temneparypsl. Ilepenaua naBiaeHus: TBEPIBIMU
TeIaMH, SKMAKOCTIMM M ra3amu. 3akoH Ilackansa. IIHeBMaTnyeckue MalIUHBL
3aBUCUMOCTh JIABJICHMSI JKUJKOCTH OT TIIyOMHBL. ['Mapocraruueckuil mapajokxc.
CooOuraromuecs cocyabl. [ 'napaBindeckue MEXaHU3MBbI.

AtMochepa 3eminn u armochepHoe mAaBieHue. IIpuuuHBI CyIIECTBOBaHUS
BO3AylIHONW 00osouku 3emin. OnsIT Toppuuemiu. M3mepenne atMmocepHOro



JaBJIEHUs. 3aBUCHMOCTbh aTMOC(EPHOro AABJIEHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpuGops! 1yt u3MEpeHus aTMOCHEPHOTO JTaBICHUSI.

JlericTBUE )KUIKOCTH M ras3a Ha MOrPyKEHHOE B HUX Teso. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxomnaBanue.

Llemoncmpayuu

3aBUCUMOCTb JIaBJICHUSA ra3a OT TEMIEPaTypHhI.

ITepenava naBneHUs KUJIKOCTHIO U TA30M.

Coobuiaroiuecs Cocy/ibl.

I'mppaBnuyeckuii mpecc.

[IposiBieHue nercTBUSE aTMOC(EPHOTO JTaBJICHHUS.

3aBUCUMOCTh BBITAIKUBAIOIIEH CUJIBI OT 00bEMA MOTPYKEHHOM YacTu Tela U
TUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEN CUIIbI BECY BBITCCHEHHOM KUIKOCTH.

VYcioBue T1UIaBaHWsl TeN: IUIABAHWE WM TIOTPYKEHUE TEJI B 3aBUCUMOCTH
OT COOTHOIIICHUS IJIOTHOCTEH TEJa U KUJIKOCTH.

JlabopamopHwvie pabomul u onvimul

WccnegoBanne 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOrPYyKEHHON
B KUJKOCTb YAaCTH TeEJA.

OnpeneneHre BBITAIKUBAIOUICH CHIIbI, JCUCTBYIOIIEH HA TEJO, IOrPYKEHHOE
B KUJKOCTb.

[IpoBepka HE3aBUCHUMOCTM BBITAJIKMBAIOIICH CHUJIBI, JIEUCTBYIOLIEH Ha TEJO
B KAJKOCTH, OT MAaCChI TEJIa.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKHABAIOLIECH CUJIbI, JEUCTBYIOLIEN
Ha TEJIO B KUJIKOCTH, OT 00BEMA MOTPYKEHHOM B JKUJIKOCTh YACTH TeJNa U OT MJIOTHOCTH
KUJKOCTH.

KoncTpynposanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKU U ONPENEIICHHUE €&
IPYy30II0ABEMHOCTH.

Paznea 5. PaGoTra u MOIIHOCTH. DHEpPrus

Mexanudeckast paboTa. MOIIHOCTb.

[IpocThie MeXaHU3MBI: pblYar, 0JIOK, HaKJIOHHAs MIOCKOCTh. [IpaBuio paBHOBeCHs
peruara. [IpumeHneHnne mpaBwiia paBHOBECHSI pbhlyara K OJOKY. «30JIOTOE MPaBUIIO»
Mexanuku. KITJI mpocteix Mmexanu3moB. [IpocThie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprusi. Kunetndeckas u noTeHpanbHas sueprus. [Ipespamienue
OJIHOTO BMJIa MEXaHUYECKOUM SHEPTHUH B IPYTrOM. 3aKOH COXPAHEHHUS SHEPTHH B MEXAHUKE.

Jlemoncmpayuu
[IpuMepbl NPOCTHIX MEXAHU3MOB.

JlabopamopHhwvie pabomul u onvimoi

Onpenenenne pabOTHl CHJIBI TPEHUS TPH PABHOMEPHOM JIBIDKCHUHM Teja
10 TOPU30HTAIILHOM ITOBEPXHOCTH.

HccnenoBanue ycioBUM paBHOBECHS pbluara.



N3mepenue KII/] Hak1OHHOM TIITIOCKOCTH.
N3ydeHne 3ak0Ha COXpAHEHUS] MEXaHUYECKOW SHEPTHM.

8 KVIACC

Paspnen 6. TensioBble siB1eHUS

OCHOBHBIE TOJIOKEHUST MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOCHUS BEIIECCTBA.
Macca u pa3mepsl aTOMOB ¥ MOJIEKYJI. OTBITHI, TOATBEPKAAOIINE OCHOBHBIE ITOJI0XKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Monenn TBEpPHOro, KUAKOTO UM  ra3o00pa3HOr0  COCTOSSHUM  BEILECTBA.
Kpucranmnnueckue u amopdusie Tena. OObSICHEHHE CBONCTB Ta30B, JXKUIKOCTEH W
TBEPJBIX TEJI HA OCHOBE IOJIOKEHUH MOJIEKYJIIPHO-KNHETHYECKOM Teopun. CMadnBaHue
Y KaWJUBIPHBIC ABJIEHUA. TEII0BOE PaCIIMPEHUE U CXKATHUE.

Temneparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTBHIO TEIUIOBOTO JBHUKEHUS YACTHII.
Buytpennss sueprus. CrnocoObsl U3MEHEHHsI BHYTPEHHEW SHEPruM: TeIuionepeaada u
coBepuieHHe paboThl. Buael Temonepenaud:  TEIJIONPOBOAHOCTh, KOHBEKIUS,
U3JIyYEHUE.

KonuuecTtBo TtemnoTel. VYenbHas TEMJIOEMKOCTh BELIECTBA. Te€MIO00MEH U
TEIUIOBOE PaBHOBECHE. YpaBHEHME TeIJIOBOro Oamanca. [lnaBnenue m oTBepaeBaHue
KPUCTAJUIMYECKUX BEIIECTB. YJenbHass TeIioTa IuiaBieHus. llapooOpasoBanue u
KoHaeHcauus. Mcmapenue. Kumnenue. VYpaenbHas Temota  1mapooOpa3oBaHUS.
3aBUCHUMOCTh TEMIIEpaTyphl KUIIEHUS OT aTMOC(HEPHOTO 1aBICHUSI.

BnaxuocTts Bo3ayxa.

OHeprus TOIIMBA. Y IeJIbHAS TEIJI0Ta CrOPaHUs.

[Tpunuumne! padots! TeroBsix Asuraresneit KI1J1 temnoBoro npuratesns. TermnoBble
JBUTATENN U 3aIIUTA OKPYKAIOIIECH CPEIbI.

3aKOH COXPAaHEHHMS U ITPEBPALLICHHS SHEPTUH B TEIJIOBBIX MPOLECCAX.

Jlemoncmpayuu
HaOmronenue OpoyHOBCKOTO JBHKCHHUSI.
Ha6mronenue nuddyszun.
HaOmronenue siBjeHN CMauydBaHUS U KaMILIIPHBIX SIBICHUH.
Hab6nronenue TemioBoro pacmmpeHus Tel.
N3mMeHeHne [aBjieHUs] Ta3a MpU HM3MEHEHUHM O00BbEMAa W HArpeBaHUM WIH
OXJIAXKICHUU.
[IpaBuiia u3MepeHus TEMIIEPATYPHI.
Bunae! Teronepenayu.
OxJtaXxieHue Mpy COBEPIICHUN PAOOTHI.
HarpeBanue npu coBepiieHuH padOThl BHEIIHUMU CUJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
HaOmronenne KureHus.
HaOmroieHune nocTossHCTBA TEMITEpATYPhI TIPH TIJIaBICHUH.



Moenu TEeIUIOBBIX ABUTaTEIEH.

JlabopamopHwvie pabomul u onvimul

OnbITHl IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO IPUTSHKEHUSI.

OnbITHI IO BBIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOW COJIM WM caxapa.

OnpITel IO HAOTIOACHHUIO TEIJIOBOTO PACIIMPEHHs Ta30B, KUIKOCTEH U TBEPIBIX
TEN.

Onpenenenre AaBieHUs BO3AyXa B 0aJUIOHE IINPULIA.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JAaBJICHHUS BO3JyXa OT €ro o0bEma u
HarpeBaHUs WIA OXJIAXKICHUS.

[IpoBepka TruUMOTE3bl JTUHEWHONW 3aBUCHUMOCTHU [UIMHBI CTOJIOMKA KUIAKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIEPATYPBI.

HaGnronenue naMeHeHus: BHyTPEHHEW SHEpruu Teja B pe3yJibTare TeIIonepeaun
1 pabOThl BHEIITHUX CHUJL.

HccnepoBanue siBIEHHS TEIUIOOOMEHA IMPU CMELIMBAHWUU XOJIOJHOW U ropsyei
BOJIBI.

OmnpeneneHrue KOJMMYECTBA TEIJIOTHI, MMOJYYEHHOTO BOJIOM MpH TermiooOMeHe
C HAarpeThIM METAJUIMYECKUM LIUIMHAPOM.

OnpenenenHre yaeabHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanue npoiecca HCHapeHus.

OnpeneneHre OTHOCUTENBHON BIAXKHOCTH BO3yXa.

OnpenenexHre yieapHON TEIUIOTHI IUIABJICHUS JIbA.

Paznen 7. Diekrpuyeckne U MATHUTHbIE SIBJICHUSI

OnekTpuzaums Tel. J[Ba poaa dIEKTpUUECKUX 3apsaaoB. BzaumopeiictBue
3apsKEHHBIX Tel. 3akoH KynoHa (3aBUCUMOCTD CHJIbl B3aUMOJIEUCTBHS 3apsHKEHHBIX TEJ
OT BEJIMYMHBI 3aPsI0B U PACCTOSIHUS MEXKIY TEJIAMU).

Onektpuueckoe mnone. Hanpssk€HHOCTH  adnexkTpudueckoro mnonsd. [IpuHoun
CYNEPIO3UILINH dJEKTPUUYECKUX MOJIeH (Ha KAYeCTBEHHOM yYpOBHE).

Hocurenun »iekTpUYecKUX 3aps/ioB. DJIEMEHTApPHBIA JJIEKTPUUYECKUN  3apsl.
Crpoenne atoma. IIpOBOAHMKHM M JMAJIEKTPUKHU. 3aKOH COXPAHEHMS AJIEKTPHUYECKOrO
3apsna.

DJIEKTPUYECKUM TOK. Y CIIOBHS CYIIECTBOBAHUS 3JIEKTPUUECKOr0 ToKa. McTounnku
IIOCTOSIHHOTO TOKa. JIEHCTBHS 3JEKTPUYECKOTO TOKa (TEIUIOBOE, XHMHYECKOE,
MarHuTHOE). DJIEKTPUUYECKHUI TOK B )KUJKOCTAX U raszax.

Onektpuueckas uenb. Cuila Toka. DIeKTpudyeckoe HanpsikeHne. COpOTUBIIEHUE
IPOBOJHUKA. YJIEJIbHOE COINPOTHUBIICHHE BellecTBa. 3akoH Oma JUId y4acTKa LEIH.
[TocnenoBarenpbHOE M NTapaJUIEIbHOE COETNHEHUE TIPOBOIHUKOB.

PaboTa u MOUTHOCTB AJIEKTPUUYECKOTO TOKA. 3akoH Jlxkoynsa—Jlenna. DnekTpuueckue
LEMU U TOTPEOUTENHN IEKTPUIECKOi 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

ITocrosiHHBIE MarHuThl. B3anMonelcTBUE NMOCTOSHHBIX MarHMTOB. MarHuTHOE
nosie. MarauTHoe 1ojie 3eMJIM U €ro 3HaueHue Uil )Ku3HU Ha 3emuie. OnbIT Dpcrena.



MarauTtHoe mnoJie 3JEKTPUYECKOro TOoKa. lIpuMeHeHue 31eKTPOMArHUTOB B TEXHUKE.
JleficTBrE€ MarHUTHOIO IOJISl HA MPOBOJHUK C TOKOM. DJIEKTPOABUIATENb TOCTOSHHOIO
Toka. Mcnosb3oBaHME DIEKTPOJABUraresied B  TEXHUYECKMX  YCTPOMCTBAX M
Ha TPAHCIIOPTE.

Oneitel @apajnes. SBiieHHE 3IEKTPOMAarHUTHOM HHIAyKuuu. lIpaBuno Jlenma.
Onektporeneparop. CrnocoObl MOJyYEHUS SJEKTPUUECKON SHEPruu. DJIEKTPOCTAHIIUU
Ha BO300HOBJIIEMBIX UCTOUYHUKAX SHEPIUU.

Jlemoncmpayuu
DIIEKTpU3ALUS TEN.
JIBa poaa 3EKTPUYECKUX 3aPsI0B U B3AUMOJECHCTBUE 3aPSKEHHBIX TEJL.
YCTpONCTBO U IEMCTBUE SIIEKTPOCKOIIA.
DIEKTPOCTATUYECKAsI UHTYKIIHSL.
3aKOH COXpaHEHUS AJICKTPUUECKUX 3apsI/I0B.
ITpOoBOHUKY U JUAJIEKTPUKH.
MoenupoBaHre CUIIOBBIX JTUHUAM SJIEKTPUUECKOTO TTOJIS.
M CcTOYHMKH MOCTOSIHHOTO TOKA.
JIeCTBHS AIEKTPUYECKOTO TOKA.
DJIEKTPUUECKUM TOK B KUJIKOCTH.
["a30BbIi1 pa3ps.
N3Mepenune CUilbl TOKa aMIIepMETPOM.
N3Mepenune aneKTprUieCKOro HarpsKeHUS BOJIbTMETPOM.
Peocrart 1 Marazud COpOTUBIICHUH.
B3auMoaelicTBHE NOCTOSIHHBIX MAarHuTOB.
MoaenupoBaHre HEBO3MOKHOCTHU Pa3/IeICHU MMOJIIOCOB MAarHUTA.
MoaennpoBaHHEe MAarHUTHBIX MMOJIEN TTOCTOSIHHBIX MArHUTOB.
OnbIT OpcTena.
MarauTHoOE o€ TOKa. DJIEKTPOMAarHur.
JlerncTBrE MAarHUTHOTO TIOJIS1 HA ITPOBOJIHUK C TOKOM.
DJIEKTPOABUTATED ITOCTOSTHHOTO TOKA.
HccnenoBanue sSBIEHUS 3JIEKTPOMATHUTHON UHIYKIIHH.
OmnbiTel Dapanest.
3aBUCHUMOCTD HaIlPaBJICHUS] UHAYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHMS.
DJIEKTPOre€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamophwvie pabomul u onvimol
OnbITH IO HAOTIOACHUIO SJIEKTPU3AIUH TEJl HHAYKIIUEH U IPU CONMPUKOCHOBEHUMU.
HccnenoBanue nelcTBUS SJIEKTPUUYECKOTO OIS HA IIPOBOJHUKHU U JTUDJICKTPUKH.
COopxka u mpoBepKa pabOThI AIEKTPUIECKON IIETH MOCTOSTHHOTO TOKA.
V3mepeHne u peryaIupoBaHKe CHIIBI TOKA.
H3mepenune u perynmupoBaHUe HAMPSHKEHUS.
WccnenoBanne 3aBUCMMOCTH  CHJIBI  TOKa, HWAYHIETO 4Yepe3  PEe3UCTop,
OT CONPOTHUBIICHUS PE3UCTOPA M HAPSDKCHUS HA PE3UCTOPE.
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OnbITel, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTb JJIEKTPUYECKOTO COMPOTUBIICHHUS
IIPOBOJHUKA OT €0 JUIMHBI, IUIOIIAI1 IONEPEYHOT0 CEYEHU U MAaTEpUAIA.

IIpoBepka npaBuia CIOKEHHS HAIPSIKEHUW IPU MOCIEA0BATEILHOM COEIUHEHUU
JBYX PE3UCTOPOB.

IIpoBepka npasuna st CUiIbI TOKA IIPU NapaJUIEIbHOM COEJMHEHUH PE3UCTOPOB.

Onpenenenre pabOThI AMEKTPUUECKOTO TOKA, UIIYIIETO YEPE3 PEIUCTOP.

Onpenenenre MOITHOCTH AIEKTPUYECKOTO TOKA, BBIAEISIEMON HA PE3UCTOPE.

HccnenoBanue  3aBUCHMOCTH  CHJIBI  TOKa, MAYILIEr0 4Yepe3  JaMIIOUKYy,
OT HAIPSDKEHUS HA HEW.

Onpenenenne KI1/] HarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOZENCTBHS TOCTOSIHHBIX MATHUTOB.

N3yyeHne MarHuTHOTO TMOJIS MOCTOSIHHBIX MAarHUTOB MPU UX OOBETUHEHUU U
pa3ieyIeHu .

HccenenoBanne NeUCTBUSA AIEKTPUYECKOT0 TOKA HA MATHUTHYIO CTPEJIKY.

OnbITel, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbl B3aWMOJCHUCTBUS KATYLIKU
C TOKOM Y MAarHMATa OT CUJIbl TOKA M HAIIPABJICHUS TOKA B KaTyLIKE.

N3ydenue nercTBUs MATHUTHOTO MOJI HA IPOBOJAHUK C TOKOM.

KounctpyupoBanue u nuzyuenue paboThl 3JIEKTPOIBUTATEIS.

N3mepenue KIIJ a5exkTpoaBuraTeIbHOM YCTAaHOBKH.

OMBITHI O UCCIIEIOBAHUIO SIBJIEHUSA 3JIEKTPOMArHUTHON MHIAYKIUH: UCCIEA0OBAHUE
VU3MEHEHHUW 3HAYCHUS U HAIIPABJICHUS UHAYKIMOHHOIO TOKA.

9 KIIACC

Pa3nen 8. Mexannueckue siBJeHUSA

Mexanuueckoe  aBMKeHME. MarepuanbHas — Touka. Cucrema  oTcuéra.
OTHOCUTENBHOCTh ~ MEXaHMYECKOTO  JIBMKEHHsS. PaBHOMEpHOE MNPAMOJIMHEIHOE
nBwxeHne. HepaBHomepHOe mpsMonMHEHOe aBWKeHue. CpenHsss U MIHOBEHHas
CKOPOCTB TeJjla IIPU HEPAaBHOMEPHOM JIBUKEHUM.

Yckopenne. PaBHOyckopeHHOE TIpsiMOJIMHEHOe ABKeHne. CBOOOHOE MaJICHUE.
OmnpiThl ["anunes.

PaBHOMepHOE JnBMXKEHHE TO OKpyx)HOcTH. [lepmon u yacrota oOpamieHus.
JIunerHasa v yriaoBas CKOpOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHUE.

ITepsoiit 3akoH Hprorona. Bropon 3akon Herorona. Tperui 3akoH HprotoHa.
[IpuHIMI CyTIEpnO3ULINU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuila TpeHUs: cuiia TPEHHUSI CKOJBXKEHUSA, CHJIa
TPEHUS [OKOS, IPYTUE BUIbI TPEHUS.

Cuna TSKeCTU M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHHE CBOOOIHOTO MaCHUSI.
JIBrxenue maHet Bokpyr Connima. IlepBas kocmuueckas ckopocTb. HeBecomocTh u
IIEPErPY3KHU.
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PaBHoBecue wmaTepuanbHONM TOYKU. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue
TBEPAOTO TEJA € 3aKPEIUIEHHOM OChIO BpamieHus. MoMeHT cuibl. LleHTp TsxecTu.

Nmnynsec Tema. M3MeHenune wummysnbca. Mmiynbc cuiibl. 3aKOH COXpaHEHUS
UMITyJbca. PeakTuBHOE NBUKEHHE.

Mexannueckass paboTa U MOMIHOCTh. PaGoTa cui TshKecTd, yNpyrocTu, TPEHHUS.
CBs3b sHEpruu U padboTsl. [loTeHnanpHas 3Heprus Tena, MoIHATOro Hajl MOBEPXHOCTHIO
3emiu. [loTeHnnanbpHas sHEprus cxkarou npyxuHbl. Kunetnueckas sHeprus. Teopema
0 KMHETUYECKOMN IHEPTUU. 3aKOH COXPAHEHHUSI MEXaHUYECKOU SHEPTUN.

Llemoncmpayuu

HaGnronenue MexaHnuecKoro JBUKEHUS TeJla OTHOCUTENIbHO PA3HbIX TEJ OTCUETA.

CpaBHeHUE IMyTel U TPACKTOPUI JBUKEHHS OJHOTO U TOTO K€ TeJa OTHOCUTEIBHO
Pa3HBIX TEN OTCUETA.

N3Mepenne CKOpOCTH U YCKOPEHHUS NPSIMOJIMHEMHOTO JBUKEHUS.

Hccnenoanne npru3HakoB PaBHOYCKOPEHHOTO IBUXKEHUSI.

HaGnronenue nBrkeHus Tea o OKPY>KHOCTH.

HaGnroneHue MexaHUYeCKUX SIBICHUM, MPOUCXOISMUIMX B CHUCTEME OTcuéra
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBM)KCHHUH OTHOCUTEIHLHO KaOWHETa
(bu3uKH.

3aBUCHUMOCTh YCKOPEHUS Tela OT MacChl Tea U IEUCTBYIOLIEH HAa HETO CUJIBI.

Habmronenue paBeHcTBa CUII PU B3aUMOJICUCTBUU TEJL.

N3MmeHenue Beca Tesa npu yCKOPEHHOM JBHKCHUH.

[Iepenaua umiysibca mpu B3auMOJAECHCTBUU TEJL.

[IpeoOpazoBanHus SHEPTUM TTPH B3aUMOJICHCTBHUU TEJL.

CoxpaHeHHe UMITYJIbCa ITPU HEYTIPYTOM B3aUMOACHCTBUH.

CoxpaHeHue uMItyJbca Mpu adCOMOTHO YIPYTrOM B3aUMOJEHCTBUU.

HaGmronenne peak THBHOTO JBUKCHUS.

CoxpaHeHre MEXaHUUECKOM YHEPTUU TTPU CBOOOTHOM IaJICHUH.

CoxpaHeHHE MEXaHMYECKOM DSHEPrUM IPU JBWKEHUH Tela TMOJ JECHCTBUEM
MPY>KUHBI.

JlabopamopHhwvie pabomul u onvimol

KoHcTpynpoBanue TpakTa JUisi pa3roHa U JadbHEHIIero paBHOMEPHOTO JIBIKEHUS
IIapUKa WIHA TEIEKKU.

Ompenenenue cpeaHell CKOPOCTH CKOJIBKECHUSI OpycKa WM JIBIDKCHHS IIapHUKa
10 HAKJIOHHOM IVIOCKOCTH.

Omnpenenenre yCKOpEHUs Tela MPU PABHOYCKOPEHHOM JBMKEHUU IO HAKIOHHOM
TUTOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHHU TPU PaBHOYCKOPEHHOM JIBHKEHUHU
0e3 HayaJIbHON CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIM TPH PaBHOYCKOPEHHOM JBW)XCHHHM 0€3 HadaIbHOU
CKOPOCTH ITyTH OTHOCSITCS KaK psifi HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIUE MMPOMEKYTKH
BPEMEHU OJIMHAKOBBI.
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HccnepoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBXKEHHUS OT CHJIbl HOPMAaJIbHOTO
JTaBJICHMUS.

Omnpenenenre K03 HUIMECHTA TPEHUS CKOJTBKEHUS.

Onpenenenne KECTKOCTU IPYKUHBI.

Onpenenenue pabOThl CUJIbl TPEHUS TMPU PABHOMEPHOM JIBUKEHUHM Tela
110 TOPU30HTAIILHON TOBEPXHOCTH.

Omnpenenenre pabOThl CUJIBI YIIPYTOCTH MPU MOABEME Tpy3a C HCIOJB30BAHUEM
HEIMOJABUKHOTO U MOJBUXKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXPAHEHHUS YIHEPTUU.

Pa3znen 9. Mexannueckue K0J1e0aHUA M BOJTHBI

KonebatenbHoe nBmxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUMN: TEPHOI,
4acToTa, aMIUTUTyJa. MaTeMaTH4eCKHi W TPYKWHHBIA MasaTHUKH. [IpeBpamieHue
SHEPTUH MPHU KOJICOATETLHOM JIBHYKESHUH.

3aryxaromue koneOanus. BeiHyXaeHHbIe KosiebaHus. Pezonanc. MexaHnuueckue
BOJIHBI. CBOICTBa MeXaHW4YeCcKUX BOJH. lIpomonbHbIe W momepeyHble BOMHBI. J[mnHA
BOJIHBI U CKOPOCTh €€ paclpocTpaHeHHs. MexaHWYecKne BOJHBI B TBEPAOM TeJe,
CEMICMUYECKHE BOJIHBI.

3Byk. ['pomkocTh 3Byka u BbeIcOTa TOHa. OTpaxkeHue 3Byka. MHpasByk wu
yIbTPa3BYK.

Jlemoncmpayuu
Hab6nronenue xosiebanuit Tes1 no1 ASMCTBUEM CUJIBI TSIKECTH U CUJIbI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
Habmoienue BhIHYX/IEHHBIX KOJIeOaHUI U pe30HaHca.
PacnipocTpaneHne npoJ0JIbHBIX U TONEPEYHBIX BOJIH (HA MOJIEIH).
HabGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHUI pE30HAHC.

Jlabopamophvie pabomul u onvimol
OmnpeneneHre YaCTOTHI M MEpHOAa KOJICOAaHUH MaTEMaTHYECKOTO MasSTHHKA.
Omnpenenenre 4acTOTHI U MEPUO/Ia KOJIeOaHUH NPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH Teproa KOleOaHUM MOJBEHIEHHOTO K HUTH Ipy3a
OT JIJTMHBI HUTH.

HccnenoBanre 3aBUCMMOCTM TE€pUOJia KOJEOaHUN MNPy KMHHOTO MasiTHUKA
OT MaccChl Ipy3a.

[TpoBepka HE3aBUCUMOCTH MEpHOJia KoyieOaHUil Ipy3a, MOABEIIEHHOTO K HUTH,
OT Macchl Ipy3a.

OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh MEpUOAA KOJIEOAHUW MPYKUHHOTO
MasiTHUKA OT MacChl rpy3a 1 KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MaIeHHUS.

Pasnen 10. DiiekTpOMarHuTHOE 1M0J1€ M 3JIEKTPOMATHUTHBIE BOJIHbBI
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DNEeKTpOMarHuTHOE noJe. DNeKTpOMarHuTHbIE BOJIHBI. CaoiicTBa
AJIEKTPOMAarHuTHeIX BoJH. Illkanma osinekTpomMarHuTHBIX BOJIH. Mcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3U.

DnexkTpomarauTHas npuposa ceera. CKopocTs cBeTa. BoHOBBIE CBOKCTBA CBETA.

Llemoncmpayuu
CBoiiCTBA AIEKTPOMATHUTHBIX BOJIH.
BomnHoBBIE CBOMCTBA CBETA.

Jlabopamophvie pabomwi u onvimol
N3yuenue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBI0 MOOMIIBHOTO TeJie(OHa.

Pasznen 11. CBeToBble siBI1eHUS

JlyueBass monens cera. Mcrounuku cBera. IIpsMonmHEiiHOE pacnpocTpaHeHue
ceera. 3atmeHus CosHnma u Jlynel. Otpaxkenume cBera. Ilnockoe 3epkano. 3aKoH
OTpPa)KEHUS CBETA.

[Ipenomnenune cBeta. 3akoH npesnomieHuss cBera. [lonHoe BHYTpeHHee
OTpakeHue cBeTa. MCcrnosb30BaHME MOJHOIO BHYTPEHHEIO OTPAXKEHHSI B ONTUYECKUX
CBETOBOJAX.

Jlunza. Xox mydeit B yma3e. OnTudeckas cucreMa (poroamnmapara, MUKPOCKOIIA U
Teneckona. ['na3 kak onruyeckas cucrema. biiM30pykocTs U JATbHO30PKOCTb.

Paznoxenue 6enoro csera B ciektp. Onbitel HetoToHa. Cl03K€HHE CHEKTPATbHBIX
uBeToB. Jlucnepcus ceera.

Jlemoncmpayuu
[IpssmMonMHEHOE PACIIPOCTPAHEHUE CBETA.
OTtpakeHue cBeTa.
[Tosryuenue n300pakeHUM B IIJIOCKOM, BOTHYTOM U BBIIIYKJIOM 3€pKaJiax.
IIpenomiienue cBera.
OnTuyeckuii CBETOBOA.
Xoa mydeil B coOuparolei JInH3e.
XoJ nyden B pacCEUBAKOLIEH JINH3E.
[Toryuenue n300paskeHUM C MOMOIIBIO JIUH3.
[Tpunuun aeiictBus oToanmnapara, MUKpOCKOIa U TEJIECKOTA.
Mopenn rnasa.
Paznoxenue 0enoro cBeTa B CIIEKTP.
[Tosryuenue Oenoro cBeTa MpH CI0KEHUU CBETAa Pa3HBIX LIBETOB.

Jlabopamophwvie pabomul u onvimeol
VccnenoBaHue 3aBUCMMOCTH YIJIa OTPAXKEHHsI CBETOBOTO JIyda OT yrija MajCHHS.
M3ydeHne XxapaKTepUCTHK U300paskeHUs IIPeIMETa B INIOCKOM 3epKalie.
HccnemoBaHue 3aBUCIMOCTH yTJla MPEJIOMJICHHS] CBETOBOTO JIyda OT yTJia IaICHUs
Ha TPAHMIIC «BO3TYX—CTEKIION.
[Tomy4yenue n300paxxeHu C MOMOIIBIO COOMPAIONIEH JINH3BI.
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Omnpenenenne GOKYCHOTO PACCTOSIHHS U ONTHYECKON CHITBI COOMPAIONICH JTUH3HI.

OnBITH IO PA3IOKEHHUIO OEIIOTO CBETA B CIIEKTP.

OnBITH O BOCTIPUATHIO 1IBETA MPEIMETOB MPU WX HAOTIOJACHUU Yepe3 IIBETOBHIC
(GUIBTPHI.

Pa3nen 12. KBanTOBBIE ABJICHHUSA

OneiTel Pe3epdopna u mimaHerapHas Mojenb aromMa. Mogjens aroma bopa.
Hcnyckanue u noriomnieHue cseta atoMoM. KBaHThI. JIMHENYaThIe CIIEKTPHI.

PanpnoaktuBHOCTh. ANb(a-, 6eTa- U ramma-usinydenus. CTpoeHre aTOMHOTO sifpa.
Hyxnonnas monens atromHoro sapa. M3oronsl. Paguoaktueaeie npeBpaiienus. [lepruon
MOJIypacIaia aTOMHBIX SED.

S nepHbie peakunu. 3aKOHBI COXPaHEHUSI 3aPSAI0BOIO U MACCOBOTO YHCEI. DHEPTHUS
CBSI3U aTOMHBIX sifiep. CBs3b Macchl U SHepruu. Peakuuu cUHTE3a W JEIEHUS SAEP.
Nctounuku 3Heprun ConHua U 3BE3I.

AnepHas odHepretuka. JIeMCTBUS PpAaJMOAKTUBHBIX U3JIYyYCHUH Ha JKHUBBIC
OpTraHU3MBlI.

Jlemoncmpayuu
CnexTpbl U3Ty4EeHUS U TOTJIOMICHUSI.
CnekTphl pa3IuyHbIX Ta30B.
CnekTp Bomopoaa.
Hab6nronenue TpekoB B kamepe Bunbcona.
PaboTa cuéTurka HOHU3UPYIOIIUX U3ITYICHUH.
Perucrpanus uzinyueHust npupoOgHbIX MUHEPATIOB U ITPOAYKTOB.

Jlabopamophbsie pabomwl u onvimol

Ha0nroaeHue CIUIONIHBIX ¥ IMHEHYAThIX CIICKTPOB H3TYUYCHUS.

HccenenoBaHue TPEKOB: M3MEPEHHME SHEPTUM YACTHIBI 110 TOPMO3HOMY IIYTH
(no oTorpadusam).

W3mepenue panoakTHBHOTO (poHa.

IHoBTOpPUTEIBLHO-00001HAK NI MOTYJIb

[ToBTOpUTENHEHO-0000IAIOIIMIT MOAYJb TMpEaHA3HAYEH ISl CUCTEMAaTH3alluk U
0000IIIeHNs TPEIMETHOTO COJEPKaHUSI M ONbITa JACATEIbHOCTH, MNPHOOPETEHHOIO
IpU HU3YYEHUU BCETO Kypca (PU3MKHU, a TakXke g IOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMeHY M0 (pu3uKe J1Jis1 00yUJaroImuXcsi, BRIOPABIIMX 3TOT YUCOHBIM
peaMer.

[Ipy w3yyeHHH [aHHOTO MOJYJSI PEATU3YIOTCS U CHUCTEMATU3UPYIOTCS BUIbI
JESATETbHOCTH, HAa OCHOBE KOTOPBIX OOECHEYMBAETCS JOCTHUKEHUE TPEIMETHBIX H
MeTanpeIMETHBIX MJIAaHUPYEMBIX pe3yJbTaTOB oOyueHwusl, dbopmupyercs
€CTEeCTBEHHO-HAyYHas TPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIICIOBAHUS
SIBJICHUW MPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHSITH (DU3NUECKUE SBICHUS,
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IIPUMEHSIS TOJIyYEHHBIE 3HAHMS, pellaTh 3aJadyd, B TOM YHCIIE KA4eCTBEHHBIE H
JKCIIEPUMEHTAJIBHBIE.

[IpyHIMNMAIBHO 1EATEIBHOCTHBIN XapaKTep JaHHOIO pa3jera pealu3yeTcs 3a CUET
TOr0, YTO OOYYaIOILMECS BBITOIHSIOT 33/1aHUs, B KOTOPBIX UM IIpeIsIaraercs:

HA OCHOBE IMOJIYYEHHBIX 3HAHUU PAaCIO3HABATh U HAYYHO OOBSCHATH (PU3MUYECKUE
SBJICHUS B OKPYXKAIOIIEH IPUPOJIE U ITIOBCEIHEBHOM KU3HU;

HCIIOJIb30BaTh HAyYHbIE METObI UCCIICOBAHUS (DU3UUECKUX SIBICHUMN, B TOM YHUCIIE
JUTSI IPOBEPKH TUIIOTE3 U TIOJyYECHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh Hay4yHbIE OCHOBbI HauOoJiee BaXKHBIX JIOCTHIKEHUH COBPEMEHHBIX
TEXHOJIOTUH, HAIpUMEp, IPAKTUYECKOIO HCHOJb30BAHUS PA3IMYHBIX HCTOYHUKOB
DHEPrMM Ha OCHOBE 3aKOHA MPEBPAIICHUS M COXPAHEHHsS BCEX H3BECTHBIX BHJIOB
DHEPI'UH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

N3yuenune (u3uku Ha ypoBHE OCHOBHOTO 0OIEro 0oOpa3oBaHUs HAMPABIEHO
Ha JIOCTIDKCHHUE JMYHOCTHBIX, METANPEIMETHBIX M TMPEIMETHBIX 00pa30BaTEIBHBIX
pe3ynbTaTOB.

JIMYHOCTHBIE PE3YJBbTATBI

B pe3ynbrare m3ydeHus (PU3MKM Ha YpOBHE OCHOBHOTO OO0mIero oOpa3oBaHMUS
y oOyyatomierocs 0y1yT copMUpPOBaHBI CIAEAYIOMINE TUMYHOCTHBIE PE3YJIbTAThl B YACTHU:

1) naTpUOTH4YECKOr0 BOCIIUTAHUSA:

IPOSIBJIICHHE MHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM
busznueckoil HayKu;

[IEHHOCTHOE OTHOUIEHHUE K JIOCTHKEHUSIM POCCUMCKUX YUEHBIX-(PUZUKOB;

2) rpa’aaHCKOro0 M JyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

TOTOBHOCTh K AKTUBHOMY Y4YacTHIO B OOCYXIEHHH OOILECTBEHHO-3HAYMMBIX
U OTUYECKUX IMpOoOJieM, CBA3AHHBIX C MPAKTHYECKUM TMPUMEHEHUEM JTOCTH)KEHUIl
buzukwy;

OCO3HaHNE BaXKHOCTH MOPATbHO-3THUYECKHUX MPUHIUIIOB B ACSITEILHOCTH YYEHOTO;

3)3cTeTN4eCKOro BOCIIMTAHUSA:
BOCIIPUSITUE OCTETUYECKUX KadecTB (PU3WUeckod Hayku: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOT'0 O3HAHMS:

OCO3HaHWE IEHHOCTH (PU3MYECKOW HayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHHS
MHpPa, OCHOBBI Pa3BUTHUS TEXHOJOTUM, BaXKHEHIIIEH COCTABIISIONIEH KYJIbTYpbI;

pa3BUTHE Hay4YHOW JIFOOO3HATENBHOCTH, MHTEpeca K HCCIeN0BATEIbCKON
NeSATEIbHOCTH;

5) popmupoBaHus KyJbTYPHI 310POBbs H SMOIHOHATBHOTO (JIATONIOTYYHsI:
OCO3HaHWE IIEHHOCTH Oe3omacHoro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJOTHYECKOM MHpE, BXHOCTU MpaBUi 0€30MacHOro MOBEACHHUS Ha TPaHCIOPTE,
Ha JIOPOTax, C MIEKTPUICCKUM H TEIIOBBIM 000PYI0BAHUEM B JOMAIITHUX yCIOBHSIX;
c(hOpMHUPOBAHHOCTh HaBBIKA pedICKCHUU, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY H
TAKOTO JK€ TIpaBa y Ipyroro 4eioBeKa;

6) TPy10BOr0 BOCIIMTAHMS:

AKTUBHOE Y4YacTHE€ B PEIICHUM MPaKTUYECKUX 3a7ad (B pamMKax CEMbH,
o0Opa3oBaTenbHON OpraHU3aIuu, TOpojAa, Kpas) TEXHOJOTHYECKONM W COIHMAIbHON
HaIpaBJIECHHOCTH, TPEOYIOIIKUX B TOM YUCIIE U PU3NYECKUX 3HAHUIA;

WHTEPEC K MPAKTUIECKOMY U3yUYCHHIO MPO(ECCHid, CBI3aHHBIX C (PU3HKOM;
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7) 3K0JIOTMYECKOT0 BOCTINTAHUS:

OpHICHTAIIUS Ha NMMPUMEHEHNUE (PU3NYECKUX 3HAHWUW IS PEUIeHus 3a/1a4d B 00J1acTh
OKpY>Karollen cpebl, IIIaHUPOBAHUS ITOCTYIKOB U OLIEHKH UX BO3MOXHBIX MMOCIEICTBUIMA
JUISL OKPYIKAIOIIEN CPEbI;

OCO3HaHMeE INI00ATBHOI0 XapaKTepa SKOJOTUYECKHUX MPOOIIeM U TyTeH UX pelieHus;

8) ajanTanuu K N3MEHSIOIMMCS YCJIOBUAM CONMAJIBLHON M MPUPOIHOM cpelbl:

NOTPeOHOCTh BO B3aMMOJCHCTBUM IPH BHITIOJHEHUU HCCIEIOBAHUNA U TMPOEKTOB
¢u3nUecKoil HarPaBIEHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSIM JPYTHUX;

MOBBILICHHE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPaKTUUYECKYIO JeSTEIbHOCTD;

noTpeOHOCTH B POPMUPOBAHNUN HOBBIX 3HAHUH, B TOM YUCIIEe POPMYITUPOBATH UJIEH,
HOHSTHUSA, TUIIOTE3bI 0 PU3NUECKUX OOBEKTAX U SIBICHUSX;

OCO3HaHWE Ne(PUITMTOB COOCTBEHHBIX 3HAHWUW W KOMIIETEHTHOCTEW B 00JacTH
bu3uKy;

IUIAaHUPOBAHKUE CBOETO Pa3BUTHs B MPHOOPETEHHWH HOBBIX (PU3UUECKUX 3HAHUI,

CTpeMJIEHUE aHAJIM3UPOBATh U BBISBIATH B3aUMOCBS3H MPUPO/BI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DU3HUECKUX 3HAHUIA;

OILICHKa CBOMX JIEUCTBUH C YUETOM BIHSHUA Ha OKPYKAIOMIYIO CPEAY, BO3MOXKHBIX
r7100aIbHBIX MTOCIIEACTBUH.

METAIIPEJMETHBIE PE3YJIBTATHI

B pesynbraTte OcBOEHUS MpOTpaMMBbI MO (PU3MKE HA YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHuss 'y  oOydaromerocss  OyayT  cpOpMHUpOBaHbI  MeETaNpeIMETHbBIC
pe3yNbTaThl, BKJIIOYAIONIME TI03HABATENbHBIC YHUBEpCAIbHBIE YydueOHBbIC EHCTBUS,
KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YIeOHBIC ACHCTBUS, PErYISITUBHBIC YHUBEPCATHLHBIC
y4eOHbIC JCHCTBHS.

ITo3naBaTe/ibHbIE YHHBEPCAJIbHbIC Y4eOHbIE HeHCTBUS
ba3oBble JJornuyeckue 1eMcTBUS:

BBISIBIIAITh M XapaKTEPU30BaTh CYIIECCTBEHHBIC MPU3HAKA OOBEKTOB (SBICHUN);

yCTaHABJIMBATh CYIIECTBCHHBIN MPHU3HAK KJIacCU(PUKAIIUNA, OCHOBAHHMSI
JJ1s1 000OITIEHUS U CPAaBHEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH ¥ IPOTHUBOPEUHS B paCCMaTPUBAEMBIX (haKTaxX, JTaHHBIX
Y HAOJTFOICHUSIX, OTHOCSIIIUXCS K (PU3UUECKUM SIBJICHUSIM;

BBISIBIIATh IPUYUHHO-CJIC/ICTBEHHBIC CBSI3H MPU M3yUYeHUU (QU3HUECKUX SBICHUN H
IPOIIECCOB, JENaTh BBIBOJALI C HWCIOJIH30BAHUEM JICTYKTUBHBIX W WHIYKTUBHBIX
YMO3aKJIFOUCHU, BBIIBUTATh TUIIOTE3HI O B3aUMOCBSI3SIX (PU3NICCKUX BEITMYUNH;

CaMOCTOSATEIILHO BBIOMpATh CIOCOO peIICHUS Yy4eOHOW (QHU3NYECKOW 3aJadu
(cpaBHEHHE HECKOJIBKMX BApUAHTOB PEIIICHUSI, BEIOOp HAanOO0JIee MOIXOISIIEIO ¢ yIETOM
CaMOCTOSITEIIEHO BBIJICJICHHBIX KPUTCPHUCB).
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Bba3oBble ucciaenoBatreJabCKHe JeCTBUA:

WCIIOJIh30BaTh BOIMPOCHl KAaK HWCCIAEAOBATENIbCKUN WHCTPYMEHT TIO3HAHMUS;

OPOBOJUTH IO CAMOCTOSITEIbHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
bu3MYeCKuil 3KCHEPUMEHT, HEOOJIbIIOe HCCAeAOBaHUE (PUIUYECKOTO  SIBJICHUS;

OLICHMBATh HA MPUMEHUMOCTH U JJOCTOBEPHOCTh MH(POPMALINIO, TOJIYYEHHYIO B X0/1€
WCCJICIOBAHMSI WJTH DKCIIEPUMEHTA,;

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh OOOOIIEHUSI W BBIBOJABI TIO PE3yJIbTaTaMm
MIPOBENEHHOTO HAOIIOACHUS, OTIBITA, UCCIICIOBAHNUS,

MIPOTHO3MPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (U3UUECKUX TIPOIECCOB,
a TaKKe BBIIBUTATh TPEAMONOKEHNUS 00 WX pa3BUTUM B HOBBIX YCIOBHUSAX U
KOHTEKCTaXx.

Pa6ora ¢ unopmanueii:

OPUMEHSTh Pa3IUYHBIC METOAbl, WHCTPYMEHTHI W 3alpPOCHl TIPH  TIOWCKE
U oTOOpe MHGOPMAIIMU WU JAaHHBIX C YYETOM MPEATOKEHHOW yueOHOU (PU3NIECKOM
3a/a4w;

aHAJM3WPOBATh, CHUCTEMATHU3UPOBATh W  HMHTEPIPETUPOBATh  HHGOPMAIIHIO
Pa3TUYHBIX BUAOB U (POPM TIPEICTABICHHUS;

CaMOCTOSITEJIbHO BBIOMpAaTh ONTUMATILHYIO (JOpMY MpeACTaBICHUS HHPOPMAIIUHA U
WUTIOCTPUPOBATh PEIIaeMbIe 3a7a4d HECIOKHBIMH CXEMaMH, JHarpaMMaMd, WHON
rpaduKoi U MX KOMOMHAITUSMHU.

KoMMyHHKaTMBHBIE YHHBEpPCAJIbHbIE YUeOHbIE JeiCTBUSA:

B X0Jic OOCYXJEHHS Y4eOHOro MmaTepualia, pe3yibTaToB JIA0OPATOPHBIX PadoT
U TIPOCKTOB 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXJIaeMOH TEMbl W BBICKA3bIBaTh
ujeu, HaIeJICHHBIC HA peIIeHWe 3aJaud W TOJEpKaHue OJaroKeaaTeTbHOCTH
00IIIEeHHNS;

COTIOCTaBIIATh CBOM CYXKICHHS C CYXICHHUSIMH JPYTUX YYaCTHUKOB JUAJora,
0OHapyKMBaTh PA3JIMUNEC U CXOJICTBO MO3HUITUH;

BBIPQKATh CBOIO TOYKY 3PCHHUS B YCTHBIX U ITUCbMEHHBIX TEKCTaX;

nyOJUYHO TIPEACTABIATH PE3YJIbTaThl BBIMOJHEHHOTO (DU3HUYECKOTO  OIbITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA).

MMOHUMATh ¥ UCIIOIH30BATh MPEUMYIIIECTBA KOMAHIHOW U MHAUBUAYATbHON pabOThHI
IIpU PEIICHUN KOHKPETHON (hr3HUECKOil MpoOIeMBL;

NPUHUMATh 1IEJIM COBMECTHOM JEATEIbHOCTH, OPTraHU30BLIBATH JACHCTBUS MO €€
JIOCTHIKEHUIO: paclpee/saTh POJik, 00CYKJIaTh MPOIECCHl U PE3YyJIbTaThl COBMECTHOM
paboThI, 0000111aTh MHEHUS HECKOJIBKHUX JIFOJICH;

BBITIOJTHATH CBOIO YacTh pabOThI, IOCTUTas KAaYeCTBEHHOTO pe3yJibTaTa Mo CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOU JEHUCTBUS C APYTUMHU YJI€HAMH KOMaH/IbI;

OIICHMBATh KAadeCTBO CBOETO0 BKJIaga B OOMUNA TPOIYKT IO KPUTEPHSIM,
CaMOCTOSATEILHO CPOPMYITUPOBAHHBIM yUYaCTHUKAMH B3aHMOICHCTBHSI.
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PerynsiTuBHble YHUBeEpPCAJbHbIE Y4eOHbIe TeMCTBUS
Camoopranusanus:

BBISIBJISITH NMPOOJEMbl B JKM3HEHHBIX M Y4YEOHBIX CHUTyalUAX, TpeOyIOIHxX
JUI pelieHus (PU3NUECKUX 3HaAHUM;

OpPUEHTHPOBATHCS B PA3IUYHBIX MOAX0AaX MPUHATHUS pelieHui (MHAUBUIYaAIbHOE,
OPUHATHE PELICHUS B IPYIINe, IPUHATHE PELUICHUHN TPyIIoi);

CaMOCTOSITEJIBHO COCTAaBJISITh AJITOPUTM pELIeHUs] PU3NYECKON 3aaull WIN IUIaHa
UCCIIEIOBaHMsI C Y4YETOM HMEIOIUXCS PECypCcOB M COOCTBEHHBIX BO3MO>KHOCTEM,
apryMEeHTHPOBATH MPeAJIaraéMble BApUAHThI PEILICHUH;

Jienath BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

CaMOKOHTPOJIb, SMOIIMOHAJILHbI HHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTYyalluy U MIPeAJiarath IJiaH €€ U3MEHEHHUS;

OOBSACHATh TMPUYUHBI TOCTHXKCHHS (HEJOCTHKEHHUS) PE3yJIbTaTOB JEATCILHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHUBbI B JEATEILHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS
(GuU3MUEeCKOro HCCIENOBaHUs WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIINXCS CUTYaIlUl, YCTAHOBIIEHHBIX OMMOOK, BOSHUKIIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA L[N U YCIOBHSIM.

CTaBUTh Ce0s Ha MECTO JPYroro 4YeJOoBeKa B XOJE CIOpa WM JTUCKYCCHH
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYTOro.

MpU3HaBaTh CBOE MPABO HA OMIMOKY MpH peleHur (U3NYECKUX 3alad WU
B YTBEPKJICHHUSIX HAa HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHiy oOydeHuss B 7 KJiacce MpeIMETHBIE Pe3ysbTaTbl Ha 0a30BOM YpOBHE
JOJDKHBI OTPakaTh C(HOPMHUPOBAHHOCTH Y 00YUAFOIIUXCS YMEHHN:

HCIIONIb30BATh TOHITHS: (DU3MUECKHE W XUMHYCCKHE SBJICHHS, HaONIOJCHHUE,
OKCTIEPUMEHT, MOJIENb, THIIOTE3a, CAMHUIIBI (U3UYECKUX BEIHYUH, aTOM, MOJICKYIa,
arperaTHble COCTOSIHUS BemiecTBa (TBEpHOE, JKUAKOE, Ta3000pa3HOE), MEXaHHYECKOE
IBIDKCHHE  (paBHOMEPHOE,  HEpaBHOMEpPHOE,  MPSIMOJIMHEWHOE),  TPaeKTOPHS,
paBHOAEWCTBYOmAs cwi, naedopmanus (ympyras, IDacTUdecKas), HEBECOMOCTD,
COOOILAOIINECS] COCY/bI;

paznmuyathk sBiaeHHA (nud@dy3us, TEIUIOBOE ABMKEHHUE YACTHI[ BEIIECTBa,
pPaBHOMEPHOE JIBIKCHUE, HEPABHOMEPHOE JIBHKCHUE, MHEPLUS, B3aUMOJICHCTBHE Tel,
paBHOBecHE TBEPABIX TN C 3aKPEIUIEHHOW OCBhIO BpAIICHHS, Iepenada IaBJICHUS
TBEPIBIMUA TEJAMH, XUAKOCTSIMH U Ta3amH, artMoc(epHOe TaBieHWE, ITUIaBaHUE Tell,
MpEBpaIICHUs] MEXaHUYECKOW IHEPTUH) IO OIUCAHUIO UX XapaKTEPHBIX CBOHCTB H
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIHNX JTaHHOE (PU3UICCKOE SBIICHHE;

pacro3HaBaTh MPOSBICHWE H3YYCHHBIX (U3UYECKUX SIBICHHNA B OKPYXKAIOIIEM
MHpE, B TOM YUCIIie QU3NIECKUE SIBICHHUS B IIPHPO/IC: TIPUMEPHI ABIKCHUS C PA3THIHBIMU
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CKOpPOCTSIMM B XKMBOW M HEXWBOW NPUPOAE, ACHUCTBUE CHUJIbI TPEHUS B NPUPOJE U
TEXHUKEe, BIHMSHUE aTMOC(EpHOTO MaBJICHHUS HA XKUBOW OpTraHW3M, IUIABaHHWE PBIO,
pblYard B Telie YeNOBEKa, MPU ATOM NEPEeBOJUTH MPAKTUYECKYIO 33/ady B y4eOHYIO,
BBIICJIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUIA;

OMKCHIBATh HM3YYCHHBIC CBOMCTBA TeN W (PU3UYECKHE SBICHUSA, WCIOIb3YS
dbu3nyeckre BEJIMUYUHBI (Macca, 00bEM, TIIOTHOCTh BEIIECTBA, BPEMs, IMyTh, CKOPOCTh,
CpedHsss CKOPOCTh, CHJIa YIIPYIOCTH, CUJa TSXKECTH, BEC TE€Ja, CUJla TPEHUS, JABIICHHUE
(TBEpOTO TENa, JKMIAKOCTH, rasa), BBITAJKHUBAIONIAS CHJIA, MEXaHW4Yeckas pabora,
MOIIIHOCTh, TUIEYO CHJIbI, MOMEHT CHJIbI, KO3((PUIMEHT TMOJE3HOro ACHCTBUS
MEXaHM3MOB, KMHETUYECKasi M MOTEHIMalbHAsA SHEPrus), MpU OMUCAHHH IPABUIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI UCIIOJIB3YEMbIX BEJIMYMH, UX 0003HAYCHUS U €IHHUIIBI
(bU3MYEeCKUX BEJIMYMH, HaXOIuTh (OPMYJIbl, CBS3bIBAIOIINE JaHHYIO (U3HUYECKYIO
BEIIMYMHY C JIPYTMMHU BEIUYMHAMHU, CTPOUTH TI'papUKh HU3YYEHHBIX 3aBHCHMOCTEH
(hbU3NYECKUX BEJIMYUH;

XapaKTepU30BaTh CBOMCTBA Tell, (PM3UUECKHUE SIBICHHUS M MPOLIECCHI, MCHOJb3Ys
MpaBWJia CIOXKEHUs CU (BIOJL OJHOW mpsmoii), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, mpaBUiIoO paBHOBECHS pbryara (0710Ka), «30710TOE MPABUII0» MEXAHUKH, 3aKOH
COXpaHEHUsI MEXAaHWYECKOW HHEPruu, MPH 13TOM JaBaTh CIOBECHYIO (DOPMYyIHUPOBKY
3aKOHA U 3alUChIBaTh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBACHATH (PU3UUECKHE SBJICHUS, TIPOIECCHI W CBOMCTBA TEJ, B TOM YHCIE H
B KOHTEKCTE€ CHUTyallud MpPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBISBIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE W3 1—2 JOTHYECKUX IIaroB
c onopoit Ha 1—2 U3y4eHHBIX CBOWCTBA (PU3MUECKUX SBICHUN, PU3NUECKHUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemarh pacu€THble 3amadd B 1—2 JEHCTBUSA, UCMOB3YS 3aKOHBI U (HOPMYIIBI,
CBSA3BIBAIOLIME (PU3MUYECKHE BEIMUMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 33[1a4M 3aIIUChIBAaTh
KpaTKOE YCJIOBHE, MOJCTaBIATh (U3UUYECKUE BEIUYMHBI B (POPMYJBI U TPOBOJUTH
pacu€Thbl, HAXOUTh CIIPABOYHBIEC JIAHHBIE, HEOOXOIMMBIE JUTsI PEIICHUS 3a]1a4, OIIEHUBAThH
PEaTUCTUYHOCTD MOJYUYCHHOU (PU3UYECKON BEIIMUUHBIL;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOYKHO PELIUTh MPU MOMOLIM (HU3UUECKUX
METOJ0OB, B OIMCAaHWU HCCIECIOBAHUS BBIJIECISATh MPOBEPSIEMOE MPEANOIOKEHHUE
(rumoresy), pa3nuvaTh U UHTEPIPETUPOBATH MOJIYUEHHBIN pe3yJbTaT, HAXOAUThH OLIUOKH
B XOJI€ OIBITA, JAeJaTh BBIBOJIBI IO €0 PE3yJbTaTaM;

IPOBOJUTH OMBITHI 10 HAOIIOAEHUIO (GU3MUECKUX SIBICHUN WM (U3NYECKHUX
CBOMCTB TeJ: (OpMYIMPOBATH MPOBEPSIEMbIE MPEINOJIOKEHUS, COOMpaTh YCTaHOBKY
13 MPEJII0KEHHOTO 000PY0BAHUS, 3aIMUCHIBATH XO/T OTIBITA U (HOPMYIUPOBATH BHIBOIHI,

BBITIOJIHATD MPSMbIE U3MEPEHUSI PACCTOSHUSA, BPEMEHH, MacChl Tesa, 00bEMa, CHIIbI
U TEMIIepaTyphl C UCIOJIb30BAHUEM AHAJIOTOBBIX W LUQPPOBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHus NprUOOPOB C YUETOM 3aJaHHON a0COJIFOTHON MOTPEIHOCTH U3MEPEHU;

MPOBOAMTH HCCIIEAOBAHNE 3aBUCUMOCTH OJAHON (PU3MUECKON BETUYHHBI OT APYTOi
C HCIOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PABHOMEPHO JBUKYIIETOCS
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TeJla OT BPEMEHH JBWKECHMS Te€Jla, CUJIbl TPEHUSI CKOJIBKEHUS OT Beca Tejla, KauyecTBa
00pabOTKM TIOBEPXHOCTEH TET © HE3aBUCHUMOCTA CHJIbI TPEHHUS OT IUIOMIATU
CONIPUKOCHOBEHUS TE€J, CUJIbI YIPYTOCTU OT YJUIMHEHUSI MPY>KUHbBI, BBITAIKHABAIOLIEH
CHUJIBI OT 00BEMa MOTPYKEHHOM dYacTH Tejda W OT IUIOTHOCTH J>KUJIKOCTH, €€
HE3aBUCUMOCTH OT IJIOTHOCTH TeJa, OT TIIyOWHBI, Ha KOTOPYIO MOTPY>KEHO TEJ0, YCIOBUI
IJIaBaHus TeJl, YCIOBUU paBHOBECHS pbluara M OJIOKOB, y4aCTBOBATh B IUNIAHUPOBAHUU
y4eOHOTO HCCIEIOBaHUs, COOMpaTh YCTAHOBKY M BBINOJHATH H3MEPEHHs, CIeays
MPEIOKCHHOMY — TUIaHy, (UKCUpPOBATh pE3yJAbTAaThl MOJYYCHHOW 3aBUCHMOCTH
(U3MYECKUX BEJIMYMH B BUJE MPEIOKECHHBIX TAONMI] U rpadUKOB, JeJaTh BBIBObBI
M0 pe3yJibTaTaM UCCIIEIOBaHMUS;

MIPOBOJIUTH KOCBEHHBIE M3MEpPEHUS (U3MUECKUX BEIMYHMH (IUIOTHOCTH BEIIECTBA
JKUJKOCTH W TBEPAOTO Tela, CUjla TPEHHUS CKOJILKEHUS, JaBJI€HUE BO3IyXa,
BBITAIKMBAIOILAS CUJIA, IEMCTBYIOIIAS HA MOTPYKEHHOE B )KUJKOCTh TEJIO0, KO3IPPUIUEHT
MOJIE3HOr0 AEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS MPEIJI0KEHHON NHCTPYKIUU: TPU
BBITIOJTHEHUU HW3MEPEHUN COoOMpaTh JKCIEPUMEHTATIBHYIO YCTAaHOBKY M BBIYHCIATH
3HAYCHHUE HCKOMOW BEJIMYUHEI,

coONI0/IaTh MpaBWJIa TEXHUKU OE30MacHOCTH TMpH pabore ¢ 1abopaTOpHBIM
00opy10BaHUEM;

yYKa3bIBaTh MPUHIUIBI JIEUCTBUS MPUOOPOB M TEXHUUECKUX YCTPONCTB: BECHI,
TEPMOMETp, AUHAMOMETp, COOOIIAIOIIUECS COCYIbI, 0APOMETp, phbluar, MOJBUKHBIN U
HETOJBIKHBIN OJIOK, HAKJIOHHAS TIJIOCKOCTB;

XapaKTepU30BaTh MPUHIUIBLI JCUCTBUS H3YYEHHBIX MNPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB C OMOpOW Ha MX omnucaHus (B TOM 4YHCIE: MOJIIUAITHUKUA, YCTPOMCTBO
BOJIOIIPOBO/Ia, TUAPABIMYECKHI MPECC, MAHOMETP, BBICOTOMEpP, MOPIIHEBOM HACOC,
apeoMeTp), UCMOJIb3ysl 3HAHUS O CBOWCTBaX (DU3UYECKHUX SIBJICHUA U HEOOXOJUMBIC
¢du3nUecKue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH MNpUMEPHl (HAXOAUTh HMHPOPMALMIO O TPUMEPAX) MNPAKTHUYECKOTO
UCIIOJB30BaHUsl (U3UYECKUX 3HAHUW B TMOBCEJHEBHOM KU3HU MJi1 oOecredeHus
O0e3omacHOCTH TMpu oOOpameHuu ¢ OpudopaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEeHUs 30POBbS M COOJIIOIEHUS HOPM IKOJIOTMYECKOT0 MOBEJEHUS B OKPYKaIOLIEH
cpene;

OCYHIECTBJIATh OTOOp MCTOYHMKOB MH(popManuu B MHTEpHETE B COOTBETCTBUU
C 3aJIaHHBIM MOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIUXCS 3HAHUM U MMyTEM CpaBHEHUS
Pa3IUYHBIX MCTOYHUKOB BBIACIATh MHPOPMAIIUIO, KOTOpask ABJISIETCS MPOTUBOPEUUBON
WM MOXET OBITh HEJOCTOBEPHOM;

WCIIOJIK30BaTh TIPU BBHITIOJIHEHWHM YYE€OHBIX 3alaHWid  HAyYHO-TIOMYJISIPHYIO
auTepaTypy (U3MUECKOrO COJECpXKaHUS, CIPaBOYHBIE MaTepualbl, PECYpChl CETH
WurtepHer, BiuageTh nOpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpPeoOpa3oBaHUs
uH(OpPMAIUU U3 OJTHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpPAaTKUE MUCHMEHHBIE M YCTHBIE COOOIEHHUS HA OCHOBE
2—-3 UCTOYHUKOB MH(pOpMAIUU (PU3UIECKOTO COJIepKaHusl, B TOM YUCIEe MyOIMYHO
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JienaTh KpaTKUe COOOIICHHS O pe3ysbTaTaxX MPOEKTOB WM Y4EOHBIX HCCIIEIOBAaHUM,
IpPU 3TOM IPAMOTHO MCMOJB30BAaTh M3YUYEHHBIN MOHSATUMHBIN anmapar Kypca (U3HKH,
COMPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINEH;

IIPU BBITIOJIHEHUH YYEOHBIX IPOCKTOB U UCCIIEI0BAHUM pacipenensiTh 00I3aHHOCTH
B IPYMIIE B COOTBETCTBUU C TIOCTABJICHHBIMU 3a]la4aMU, CICAUTH 3a BHITIOJIHEHUEM I1JIaHa
JIEUCTBUM, aJIeKBAaTHO OIICHUBATh COOCTBEHHBIM BKJIAJ B JACSTEIBHOCTb TPYMIIbI,
BBICTPANBaTh KOMMYHUKATUBHOE B3aMMOJICUCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOITUX.

K koHmy oOyuenus B 8 kJjacce mpeaMeTHBIC pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y OOYJAIOIITUXCSI YMEHHUI:

MCITIOJIb30BATh TIOHSTHS: Macca U pa3MepPbl MOJIEKYJI, TEIJIOBOE JBUKEHNE aTOMOB U

MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIIMYECKUE U aMOp(HBIE Tena,
HACBIIICHHBIA U HEHACBIIIEHHBIN Map, BIAXHOCTh BO3/yXa, TEMIEpPaTypa, BHYTPEHHSS
SHEPIrus, TEIIOBOM JBUTATENb, JIEMEHTAPHBIM AJIEKTPUUECKHUM 3apsif], HJIEKTPUUECKOe
1oJie, TPOBOJHUKH U TUAJIEKTPUKHU, TOCTOSHHBIN 3JIEKTPUUYECKUIM TOK, MArHUTHOE T10JI€;

pasnuyaTh sBJICHUS (TEIIOBOE pACIIMPEHUE U CKaTHe, TeIIonepeaaya, TemioBoe
paBHOBeCcHE, CMauyMBaHHE, KaNWUIAPHBIE SBJICHUS, WCHApeHUe, KOHACHCAIus,
TJIaBJICHHE, KpHUCTaJUIU3aIUs (oTBepaEeBaHue), KUIICHHE, Terionepenaya
(TeTIONPOBOTHOCTh, KOHBEKIIHS, U3ITyUEHHUE), MIEKTPHU3alMs Tell, B3auMOJCHCTBUE
3apsioB, JEHUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3AUMOJCHCTBHE
MarHuTOB, JICHCTBME MATrHUTHOTO IOJS Ha MPOBOJAHUK C TOKOM, DJIEKTPOMAarHUTHAas
UHIYKIUSA) TI0 OINHCAHUI0 WX XapaKTEPHBIX CBONCTB U HAa OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SIBIICHHE;

pacro3HaBaTh MPOSBICHUE H3YUYCHHBIX (PU3NYECKUX SBICHUW B OKPYXKAIOIIEM
MHUpE, B TOM 4YHCJIe (U3NUYECKHE SIBICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSHKECHUE U
KamWUISIpHBIC SBJIICHUS B TPUPOJE, KPUCTAUIBI B Tpupojae, uzinydenue ComHia,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHE pPOCHI, TyMaHa, WHEs, CHEra,
ANEKTPUUECKUE SBJICHUS B aTMOC(hepe, MIEKTPUUECTBO KUBBIX OPraHU3MOB, MAaTHUTHOE
noJie 3eMiid, apeid MoarcoB, pojib MATHUTHOTO TIOJIS JIJIsl )KU3HU Ha 3eMJie, TOJISIPHOE
CUSHUE, TPU OTOM TEPEBOANTH MPAKTUUYECKYIO 3a7ady B Yy4eOHYIO, BBIJIEIATh
CYIIIECTBEHHBIC CBOMCTBA (IPU3HAKH) (PU3NUECKUX SBICHUM;

OMKCHIBATh W3YYCHHBIC CBOMCTBA Tel U (U3UUYECKUE SIBIICHUS, MCIOJb3YS
dbu3nUecKkue BENWYUHBI (TeMIeparypa, BHYTPEHHSS SHEPIHs, KOJIUYECTBO TETUIOTHI,
yJAelbHas TEIIOEMKOCTh BEIECTBA, YAEIbHASA TEIJIOTA IJIABJICHHUS, yAeJIbHAsI TEIUIOTa
napooOpa3oBaHUs, yJelbHas TEIJIOTa CrOpaHUs TOIUIMBA, KOA((UIIMEHT MOJIE3HOTO
JICUCTBHS TEIJIOBOM MAIIWHBI, OTHOCHUTEJIbHAS BIIAXKHOCTH BO3AYyXa, JJIEKTPUUYECKUI
3apsiji, CUJia TOKa, JJIEKTPUUYECKOE HANPSIKEHUE, COTPOTUBIIEHUE MMPOBOHUKA, Y/IEIbHOE
COTIPOTUBIICHUE BEIIECTBA, pabOTa W MOIIHOCTh JIEKTPUUYECKOTO TOKA), TPU ONMHUCAHUA
MPaBUJILHO TPAKTOBATh (PU3MUECKUN CMBICT MCIOJIB3YEMbIX BEIUYWH, 0003HAUYCHHS U
CAVHUIBI (U3UYECKUX BEJIMYMH, HAXOAUTh (OPMYIIBI, CBS3BIBAIOIINE JTAHHYIO
(GU3NYECKYI0 BEIMYWHY C JAPYTMMH BEIWYWHAMHU, CTPOUTH TpadUKH HW3YYECHHBIX
3aBUCUMOCTEH (PM3NUECKHUX BEITUYHH,
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XapaKTepU30BaTh CBOMCTBA Tell, (U3MUECKHUE SIBJICHHUS M MPOLIECCHI, HCIOJb3Ys
OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUU CTPOEHUS BEILIECTBA,
IPUHIUI CYNEPIIO3ULIMH N0JIEH (Ha KAYECTBEHHOM YPOBHE), 3aKOH COXpPAaHEHUs 3apsjia,
3akoH OMma myig yyacTka uenu, 3akoH [[koyns—JIeHna, 3akOoH COXpaHEHHUsS! SHEPIUH,
U 3TOM JIaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alMCHIBATh €70 MaTEMaTHUECKOEe

BBIPAKEHHUE;
OOBSACHITH (PU3NUYECKUE TPOIIECCHl M CBOWMCTBA TEJ, B TOM YHCJE W B KOHTEKCTE
CUTyalldid  MPaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBISBIATH  NPUUYHMHHO-

CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKHUX IIAaroB ¢ Omopou Ha 1-2
U3YYEHHBIX  CBOMCTBa  (DU3MYECKUX  SBJICHUM, (U3MUECKUX  3aKOHOB WM
3aKOHOMEPHOCTEM;

pemath pacu€THble 3aJaud B 2—3 JEHCTBUS, HCHOJb3Ys 3aKOHbI M (OPMYIIbI,
CBA3bIBaIONIME (M3MUECKUE BEIMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4M 3alMChIBATh
KpaTKO€ YCJOBME, BBISBIATh HEAOCTATOK JAaHHBIX JUIsl peUIeHHs 3ajaud, BbIOUpaTh
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JUIs €€ PEIIeHUs], IPOBOJAUTH PACUETHI U CPABHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;

pacrno3HaBaTh NMPOOJIEMbl, KOTOPbIE MOXKHO PEIIUTh NPHU MOMOIIU (PUINYECKUX
METO/IOB,  HCIMOJb3yS  ONMCAaHUE  HUCCIENOBAHMS,  BBIIEIATH  MPOBEPSIEMOE
[PEANOJIOKEHNE, OLICHUBAaTh NPABUIBHOCTh IOPSAKAa IPOBENCHMS MCCIECIOBAHUSA,
JIENaTh BBIBOJBI,

IPOBOJUTH OMNBITHl MO HAOMIOAECHUIO (PU3UYECKUX SIBIICHUA WM (PU3HYECKHUX
CBOMCTB TeJ (KanmWJUISIPHBIE SBJICHUS, 3aBUCUMOCTb JIaBJICHUSI BO3/lyXa OT €ro o0béma,
TEeMIIepaTypbl, CKOPOCTH MPOLIECCA OCTHIBAHUS U HAIPEBaHUS MPU U3ITyYEHHUU OT L[BETA
u3ayvarome  (mornomiaromiei)  MOBEPXHOCTH, CKOPOCTb  HCHApPEHHUsS  BOJBI
OT TEMIEpPaTypbl XUAKOCTH M IUIONIaJAM €€ IOBEPXHOCTH, JJIEKTPU3ALMS Tel U
B3aUMOJICMCTBUE AJIEKTPUUECKUX 3apsSA0B, B3aHMMOJECHCTBHE MOCTOSHHBIX MarHHUTOB,
BU3YaJM3alMsl MarHUTHBIX IOJIEH MOCTOSIHHBIX MArHUTOB, ACMCTBUS MarHUTHOTO IOJIS
Ha NPOBOAHUK C TOKOM, CBOMCTBA 3JEKTPOMAarHWTa, CBOICTBA 3JEKTPOABUIATENS
MOCTOSIHHOTO TOKa): (pOpMyJIMpOBaTh MPOBEPSEMBbIE MPEANOJIOKEHUS, COOMpaTh
YCTaHOBKY U3 MPEJI0KEHHOTO 000PY10BaHUs, ONUCHIBATH X0 ONBITa U (POPMYJIHPOBATH
BBIBOJIBL;

BBINIOJIHATh MPSAMbIE HU3MEPEHHsS] TEMIEepaTypbl, OTHOCUTEIHLHOW BIIAXKHOCTHU
BO3/lyXa, CHUJIbl TOKAa, HANpPsDKEHHS C MCIOJb30BAHHEM AaHAJIOTOBBIX MPUOOPOB U
JaTYNKOB (PU3WYECKUX BEIMYUH, CPABHHBATh pE3YyJbTaThl H3MEPEHUH C Y4ETOM
3aJ1aHHON a0COJIFOTHOM MOTPEITHOCTH;

IPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJAHOW (PM3MUECKOU BEIUYMHBI OT JPYrou
C UCIOJIb30BAaHUEM MPSAMBIX U3MEPEHUN (3aBHCUMOCTbh CONPOTHUBIICHUS MPOBOJIHUKA
OT €ro JIJIMHBI, IJIOIIAIM MONEPEUYHOT0 CEYEHUS U YIEIbHOIO COPOTUBIICHUS BEIIECTBA
MIPOBOJIHUKA, CUJIBI TOKA, UIYIIEr0 Yepe3 MPOBOJIHUK, OT HAIPSKEHUSI Ha MTPOBOJIHUKE,
UCCJIEIOBAHUE TIOCJIE0BATEILHOIO W MapajUIeIbHOTO COEIUHEHUN MPOBOJIHUKOB):
IUIAaHUPOBATh UCCIIEOBAaHUE, COOMPaTh YCTAHOBKY W BBIMIOJIHATH MU3MEPEHUS, CIEIys
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NPEeUI0KEHHOMY TUIaHy, (PUKCUPOBATH PE3yJbTAaThl MOJYYSHHON 3aBUCUMOCTH B BHJE
TabNuUI ¥ rpauKOB, AeTIaTh BHIBOABI IO PE3yIbTaTaM MCCIEIOBAHNUS;

IPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NYECKHUX BETUUMH (yIeIbHAs TEIII0OEMKOCTD
BEIIECTBA, CONMPOTUBIICHUE MPOBOJHUKA, pab0Ta U MOIIHOCTb AJIEKTPUUECKOTO TOKA):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh AKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAys
NPEII0KEHHON HHCTPYKIIMH, ¥ BBIYUCIIATH 3HAYCHUE BETNUHHBI;

coOmoaTh MpaBujia TEXHUKH Oe€30MacHOCTH mpu paboTe ¢ 1ad0paTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JCHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPOM Ha WX OmucaHus (B TOM YHUCIE: CHCTEMa OTOIUICHHS JOMOB,
TUTPOMETpP, TMapoBas TypOMHA, aMIEepMETp, BOJIBTMETP, CUETUYHK DICKTPHUUECKOMN
SHEPTUM, DIEKTPOOCBETUTENIbHbIE NPUOOpHI, HArpeBaTeNbHbIE JIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUUECKHUE TPEAOXPAHUTENH, SJICKTPOMArHUT, 3JICKTPOABUTATENb
MOCTOSTHHOTO TOKAa), HCIOJB3YyS 3HAHMS O CBOWCTBAaX (DU3MUECKUX SIBICHUN WU
HEo0X0uMbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA M H3MEPUTENbHBIE MPUOOPHI
10 CXeMaM M CXeMaTHYHBIM PUCYHKaM (KUJKOCTHBIH TEPMOMETP, TEPMOC, TICUXPOMETP,
TUTPOMETp, JBHUTaTelh BHYTPEHHEIO CTOpaHUs, 3JEKTPOCKOI, PEoCTar), COCTABIAThH
CXEMBbI AJIEKTPUYECKUX IEeNe C MOCIEeN0BaTENbHBIM U MapaJlIeNIbHbIM COEIMHEHUEM
AJIEMEHTOB, pa3iinyasl yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB JIEKTPUUECKUX LIETEH;

OPUBOJUTH TNpPUMEPHl (HAXOOUTh HMH(OpPMALMIO O MpUMepax) MNPaKTUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKMX 3HAHUI B IOBCEIHEBHOM JKM3HM [UId OOecredeHus
0€30MacHOCTH MPU 0OpaIlleHUH C TPUOOpaMH U TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS
3JI0POBBS U COOTIO/IEHHSI HOPM 3KOJIOTUUECKOTO [TOBEJICHUS B OKPY KalOILIeH CpeIe;

OCYIIECTBIATh MOUCK HH(popMmanmu ¢uznyeckoro conepkanus B HHTepHere,
Ha OCHOBE HMEIOUIMXCA 3HAHUH M NMYTEM CpPaBHEHHUS JONOJHUTENIBHBIX HNCTOYHHKOB
BBIIETATh HH(OpMAaLNIO, KOTOpas SBISETCS MPOTUBOPEUMBOM WM MOXET ObITh
HEJI0CTOBEPHOM;

UCIIOJIb30BAaTh MPHU  BBIIIOJHEHUU YYEOHBIX 3a/laHuil  HAyYHO-TIOIMYJIPHYIO
auTepaTypy (U3MYECKOTO COAepX aHHs, CIPaBOYHbIE MaTepuaibl, PECYpChl CETH
WuTtepuer, Bnaaerb npuéMaMu KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOUW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE M KPAaTKHE YCTHBIE COOOIIEHHs, 0000mas
UHPOPMALIMIO U3 HECKOJBKUX MCTOYHHUKOB (PM3MUECKOTO COJACPXKAHMSA, B TOM UHUCIIE
nyOJIMYHO  TPEACTaBIATh  Pe3yiabTaThl  MPOEKTHOM WM HCCIIEN0BATEIbCKON
AeSITeIbHOCTH, TP 3TOM T'PAaMOTHO MCIIONB30BaTh M3YYEHHBIH MOHSATHIHBIN ammapat
Kypca (pHU3MKH, COMPOBOXKIAThH BHICTYIUICHUE MIPE3EHTALINEH;

IPY BBIMOJTHEHUU Y4YeOHBIX MPOEKTOB W HCCIEAOBAHHM (PU3MUECKUX IPOLIECCOB
pacnpeneisTh 0OS3aHHOCTH B TPYIMIE B COOTBETCTBHM C IOCTABJICHHBIMH 3a/ladaMH,
CIIEUTHh 3a BBHINOJHEHHEM IUIaHa JACUCTBHUM M KOPPEKTHPOBATH €ro, aJeKBaTHO
OLIEHMBATh  COOCTBEHHBIH  BKJIAJ, B  JEATENBHOCTh  TPYIIbI,  BBICTPAUBAThH
KOMMYHHMKaTUBHOE B3aUMOJECUCTBUE, TIPOSBIIAS TOTOBHOCTh pa3peIiaTh KOHQIUKTHI.
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K koHiy oOyuenus B 9 kijacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH y 00YJAIOIIUXCS YMEHUM:

WCIIOJB30BaTh MOHSTHUS: CHCTEMA OTCYETA, MaTepualibHash TOYKa, TPAEKTOpUS,
OTHOCUTEIHFHOCTh MEXaHWYECKOTO ABMXKEHUs, neopmarus (ynpyras, MIacTHIecKas),
TPEHUE, LIEHTPOCTPEMHUTEIIBHOE YCKOPEHUE, HEBECOMOCTD U MEPErPY3KHU, LEHTP TSHKECTH,
a0COJIIOTHO TBEPOE TEJO, MEHTP TSKECTU TBEPIOTO Tea, paBHOBECHE, MEXaHUIECKUE
KOJICOAHMSI U BOJIHBI, 3BYK, HHPPA3BYK U YIbTPA3BYK, JIEKTPOMAarHUTHbIE BOJIHBI, IIKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U TalTbHO30PKOCTh, CIIEKTPHI UCITYCKAHUS
U TIOTJIONIEHUs, anbda-, 0eTa- 1 raMMa-u3ITy9deHHs, U30TOIIbI, siIepHAast YHEPTETHKA,

pa3nyaTth SABJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIUHEHHOE JIBUKCHHUE,
PaBHOYCKOPEHHOE MIPSMOJIMHEMHOE JBUKEHUE, CBOOOTHOE Ma/IeHUe TeJl, PABHOMEPHOE
JIBIKEHUE TI0 OKPYXXKHOCTH, B3aUMOJICHCTBUE TeJ, PEaKTUBHOE JBIKCHHE,
KojeOaTenbHOe JBIKEHHUE (3aTyXalollMe W BbIHYKJCHHbIE KOJI€OaHHUs), pPE30HAHC,
BOJIHOBOE JIBUKEHUE, OTPAKEHUE 3BYKA, IPSAMOJIMHEIHOE PACIIPOCTPAHEHUE, OTPAKEHHE
Y MPEJIOMJIICHUE CBETA, TIOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3JI0KeHHUE OEJIoro cBera
B CIEKTP U CJOXKEHUE CIEKTPAJbHBIX IIBETOB, JUCIEPCUS CBETA, €CTECTBEHHAs
PaIMO0aKTUBHOCTh, BOSHUKHOBEHHUE JINHENYATOr0 CIIEKTPa U3JIyYEHUs) 10 OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE
SABJICHUE;

pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3UUECKUX SBJICHUIN B OKPYXKAIOIIEM MUPE
(B TOM uucie pu3ndecKkue sBJICHUS B IPUPOJIE: MPUIUBLI U OTIUBBI, IBUKCHUE TIJIAHET
ConHeyHO! CUCTEMBI, PEaKTUBHOE JBUKEHHE KUBBIX OPraHW3MOB, BOCIIPUSTHE 3BYKOB
JKUBOTHBIMM, 3€MJIETPSICEHUE, CEWCMHYECKHE BOJHBI, IyHaMH, 3XO0, IIBeTa Tel,
ONTUYECKHE  SBJICHUS B  MPUPOJE, OHOJOTHYECKOe  JCHCTBME  BHUIHUMOTO,
yabTPadUOIETOBOTO M PEHTTEHOBCKOTO HM3JYYEHUM, €CTECTBEHHBIM paguOaKTUBHBIN
(b oH, KOCMUYECKHUE JTyYH, PaIMOAKTUBHOE U3JIyYEHHE TPUPOIHBIX MUHEPAJIOB, IEUCTBHE
PAAMOAKTUBHBIX HW3IIYYCHUH Ha OpraHu3M 4elioBeKa), MNpU 3TOM MEPEBOJUTH
MPaKTUUECKYIO0 3a7ady B y4eOHYIO, BBIJCISTH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKM)
bu3HUeCcKuX SABJICHUIM;

OMUCHIBATh HW3YUYEHHbIC CBOMCTBA TeN W (PU3NUECKUE SBICHUS, HCIOIB3YS
¢dbuznyeckre BEIUYUHBI (CPEIHSSI U MTHOBEHHAss CKOPOCTh Teja MPU HEPABHOMEPHOM
JBH>)KCHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YrioBas CKOPOCTh, CUja TPEHHS, CHJIA
YIOPYTOCTH, CUJIA TSKECTH, YCKOPEHUE CBOOOIHOIO MaJ€HUsA, BEC Tela, UMITYJIbC TEa,
UMITYJIbC CHUJIBI, MEXaHU4ecKas padoTa MU MOIIHOCTb, MOTEHIMAJIbHAS SHEPTUs Tea,
MOAHATOrO HaJ IMOBEPXHOCTHIO 3€MIIM, MOTEHUUAJIbHAS JHEPIrUsl CHKATOW MPYKUHBI,
KUHETUYECKasi SHEPrus, MoJHass MEXaHWYeCKasi SHEPrus, MEPUOJl U 4acTOTa KOJeOaHuH,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOpPOCTh CBETa, IIOKAa3aTellb
IIPEJIOMJICHUST CPENbl), MPU OMHCAaHWUU TPABMUIHHO TPAKTOBATh (DU3WUECKUNA CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, 0003HAUCHUS M CAUMHUIBI (PU3MUYECKUX BEJIMYMH, HAXOJIUTh
dbopMyIIbl, CBS3BIBAIONIUE JTaHHYIO (U3MYECKYIO0 BEIMYMHY C JPYTUMHU BEIMYMHAMM,
CTPOUTH TPaPUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH,
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XapaKTEepU30BaTh CBOMCTBA Tell, (PU3MUECKHUE SIBICHHS U MPOLIECCHI, HCIOJb3Ys
3aKOH COXPAHEHMS 3HEPrUH, 3aKOH BCEMHPHOI'O TATOTEHMS, MPUHLHUII CYNEPHO3UIUN
CWJ, TPUHIMUI OTHOCUTENIBbHOCTM ['amunes, 3akoHsl HpIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAKEHUSI U MPEIOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO
U MaccoBOTO YMCEN NpPH SAEPHBIX pEaKIUsAX, I[pPU ITOM [JaBaTh CIOBECHYIO
(GopMyITUPOBKY 3aKOHA U 3aMCHIBATh €T0 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBACHATh (PU3NYECKUE MPOLIECCHl M CBOWCTBA TE€J, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMii  NPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  MPUYUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH 00BsCHEHUE U3 2—3 JIOTMYECKUX IIIaroB C OMOpOoi Ha 2—3
U3YYEHHBIX  CBOMCTBa  (U3MUECKUX  SABJIICHUH, (QU3NYECKUX  3aKOHOB  WJIU
3aKOHOMEPHOCTEM;

pemath pacu€THble 3a7adyu (omuparoluMecss Ha CUCTeMy M3 2—3 ypaBHEHUN),
UCIOJIb3YSl 3aKOHbI U (DOPMYJIbI, CBSI3BIBAIOLIUE (PU3NYECKUE BEJIWYUHBL: HA OCHOBE
aHaiM3a yCIIOBUS 3aJa4M 3aIlMChIBATh KPATKOE YCJIOBHE, BBISBISATH HEJOCTAIOIINE WU
M30BITOYHBIE JJAHHBIE, BHIOMPATH 3aKOHBI M (POPMYJIbI, HEOOXOAUMBIEC IJIS PEIICHHUS,
IPOBOAMUTD PACUETHI U OLICHUBATh PEATUCTUYHOCTD MOTYYEHHOTO 3HaYeHUsI (PU3NUecKoi
BEJINYMHBIL;

pacno3HaBaTh MpPoOJIEMbl, KOTOPbIE MOXKHO PEIIUTh MPU HOMOLIM (U3UUYECKUX
METO/IOB,  HCIIOJb3ySl  ONMCAaHUE  MCCIENOBAHMS,  BBIIEIATH  IIPOBEPSIEMOE
IIPEANOJIOKEHNE, OLICHUBATh IIPaBUJIBHOCTh IOPSAAKA IPOBEACHUS HCCIEIOBaHNUS,
JIeNaTh BBIBOJIbI, UHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOACHHUIN U ONIBITOB;

IPOBOJUTH OMNBITHl MO HAOMIOAEHUIO (U3UYECKUX SIBICHUNA WM (PU3HYECKHUX
CBOMCTB Te€J (M3ydyeHHE BTOpOro 3akoHa HpIOTOHaA, 3aKOHA COXpaHEHUsI SHEPTHUH,
3aBHCHMOCTb I€pro/ia KoyieOaHUil PY>KUHHOTO MAasgTHHUKA OT MAaCChl Ipy3a U )KECTKOCTU
OPYXKUHBl M HE3aBUCHUMOCTh OT AaMIUIMTYIbl MaJblX KoJIeOaHUM, NpsIMOJIUMHEIHOe
pacnpocTpaHEHUE CBETa, Pa3jloKEHHE Oenoro cBeTa B CHEKTP, M3yYEHHUE CBOWCTB
M300paKEHUS B TIOCKOM 3€pKajie M CBOMCTB M300pa)KeHUs MpeaMeTa B coOuparoien
JUH3€e, HAOMI0JeHUE CIUIOIIHBIX U JMHEHMYaThIX CIEKTPOB M3ITYUECHHUS): CAMOCTOSATEIbHO
coOMpaTh YCTaHOBKY M3 U30BITOUHOTO HabOpa 000pyI0BaHUs, OMUCHIBATH X0/ OMbITA U
ero pe3ysbTaThl, (POPMYITHPOBATH BHIBOJBL;

MPOBOJIUTH MPU HEOOXOJMMOCTH CEPUI0 MPSIMBIX U3MEPEHUH, ONpENesis cpeiHee
3HAYCHUE U3MeEpseMON BeIWYUHBI ((POKYCHOE pacCTOsTHUE COOMparoliel JIMH3bI),
000CHOBBIBAThH BBIOOP CIIOC00a M3MEpEHUs (U3MEPUTEIHHOTO IpUbopa);

MIPOBOJIUThH UCCJIEIOBAHKUE 3aBUCUMOCTEN (PM3HUECKUX BEJIMYUH C UCIIOIb30BaHUEM
NPSIMBIX U3MEPEHHM (3aBUCUMOCTD ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBUKEHUU
0e3 HayaJIbHON CKOPOCTH, Meproia KoueOaHUl MaTeMaTHYeCKOro MasiTHUKA OT JJIMHBI
HUTH, 3aBUCUMOCTU yTja OTPaXEHUs CBETa OT YIJIa MAJEHUs U YIJia MPeOMIICHUS
OT yIJia NaJieHus1): MJIaHUPOBATh UCCIEIOBAHKE, CAMOCTOATEILHO COOUPATh YCTAaHOBKY,
¢ukcHpoBaTh PE3yNbTaThl MOTYYCHHONW 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH B BHJIC
TabuIl ¥ rpaduKOB, Je1aTh BBIBOJIBI 110 PE3yJIbTaTaM HCCIICOBAHUS;
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IPOBOJUTH KOCBEHHBbIE HM3MEPEHHUS (PU3NYECKUX BEIMYMH (CpElIHSsl CKOPOCTh U
YCKOpPEHHUE Tejla MPU PaBHOYCKOPEHHOM IBMKEHHH, YCKOPEHHE CBOOOJHOTO MaJeHus,
KECTKOCTD MPYXUHBI, KOAP(GUIUMEHT TPEHUS CKOJIbKEHUS, MEXaHU4eckas pabora u
MOIIIHOCTb, YaCTOTA U MEPUOJI KOJIEOAHUI MaTeMaTUYE€CKOTO U IPYKUHHOTO MasiTHUKOB,
ONTHYEcKas Cuja COOMpArOIEeH TMH3bI, paJUOAKTUBHBIHN (DOH): MITaHUPOBATH U3MEPEHUS,
coOUpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJHATH HW3MEPEHHsS, CIEays
NPEIJIO)KEHHOW HWHCTPYKIMU, BBIUMCIATh 3HAYEHHWE BEJIMYMHBI U aHAJU3UPOBATh
NOJIYYEHHBIE PE3YJIBTATHI C YUYETOM 3aJaHHOM MOTPEIMIHOCTH U3MEPEHUI;

co0MoaTh MpaBuja TEXHUKH O€30MacHOCTH Mpu paboTe ¢ J1adopaTOPHBIM
000py/1I0BaHUEM;

pasznuyaTh OCHOBHBIE IPU3HAKK M3YUYEHHBIX (U3UUYECKUX MOJEIIECH: MaTeprallbHAs
TOYKa, aOCOJIOTHO TBEPAOE TENO, TOUYEUHBIM HMCTOYHUK CBETA, JIy4, TOHKas JIMH3A,
IJIaHETapHAasi MOJENb aTOMA, HYKJIOHHAs MOJIENIb AaTOMHOTO $1pa;

XapaKTepU30BaTh MPUHIUIBI JCHCTBHUS M3YYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OIOPOM HA UX ONUCAHUA (B TOM YHCIIE: CHUAOMETP, JATYUMKU TOJOKECHHUS,
PAcCTOSIHUSL U YCKOPEHUS, paKeTa, 3X0JIOT, OUKH, IEPUCKOI, (poToanmapar, ONTUYECKUE
CBETOBOJbI, CIEKTPOCKON, JO3UMETp, Kamepa BunbcoHa), HCHIONB3ys 3HAHUS
0 CBOMCTBAxX (PM3MUECKUX SBJICHUNA U HEOOX0AUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATHYHbIE PHUCYHKHM U3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTMUYECKUX MPOLECCOB MPHU PELICHUH
y4eOHO-IIPAKTUYECKUX 3a]lay, ONTHUYECKHE CXEMbl [JIsi TMOCTPOEHUs H300paxeHui
B IJIOCKOM 3€pKajie U coOMparouei JuH3e;

OPUBOIUTH TMPUMEPHI (HAXOAUTh HHMOPMALKIO O MpPUMEpPax) NPAKTHUECKOTIO
UCIIOJIb30BAaHUsI (PU3MYECKMX 3HAHUW B TOBCEIHEBHOW >KM3HU MJI1 OOecreyeHus
O0e3omacHOCTH TMpu OOpalieHuH C NOpudopaMu W TEXHUYECKUMH YCTPOUCTBAMH,
COXpaHEHHUs 3/10POBbs U COOIIIOJIEHUSI HOPM SKOJIOTMYECKOT0 MOBEEHUS B OKpYKatoLen
cpene;

OCYILIECTBIATh MOUCK HH(popManuu Qundyeckoro coaepxkanuss B HHTepHere,
CaMOCTOSITENIbHO (DOPMYJIMPYsl TIOMCKOBBIM 3ampoc, HaXOAUTh MYTH OINPEIEICHHS
JIOCTOBEPHOCTH TOJY4€HHOH HMH(POpMaUMM Ha OCHOBE HMEIOIIUXCS 3HAaHUM u
JIOTIOJIHUTEIbHBIX HCTOUHUKOB;

UCIIOJIb30BaTh TMPHU BBINOJHEHUH Y4YE€OHBIX 33JaHUid  HAYYHO-TIOMYJISPHYIO
auTepaTypy (U3NYECKOTO COAEpXkaHHs, CIPAaBOYHBbIE MaTepualbl, PECYpChl CETU
WNurepner, BiageTte npuéMamMu KOHCIIEKTUPOBAHUS  TEKCTa, MpeoOpa3OBaHMs
uH(pOpMaIK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaThb COOCTBEHHbIE MHCHMEHHbIE UM YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpMAIMU M3 HECKOJbKUX HCTOYHUKOB (DU3MYECKOTO COACpKaHUA, MyOIMYHO
IIPEICTABIATh PE3YJAbTaThl IPOEKTHON WIIM UCCIIEOBATENBCKON NEATENBHOCTH, IPU 3TOM
TPaMOTHO HCHOJIB30BaTh HW3YYEHHBIM TIOHATHUMHBIM ammapar u3y4aeMoro pasjelia
(GU3UKM U CONPOBOXJATh BBICTYIIEHHE IIpe3CHTaIMed C y4&ToM OCOoOeHHOCTe!
ayJIUTOPUHU CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHHUE

®denepanbHas pabouas nporpamma | duznka. 7-9 knaccel (0a30BbIN YPOBEHb)

7 KJIIACC
No HaumenoBanue KomunuectBo | IIporpammuoe comepkanrie |  OCHOBHBIE BHJIBI ICATETLHOCTH 00YUYaIOIIUXCS
n/m pa3zesioB U TEM 4acoB

yueOHOro npeamMeTa

Paznen 1. ®usuka u ee poJib

B MO3HAHUHU OKPYKAIOIIEero Mupa

BesnunH. Ousnueckue
npubopsl. [lorpemnocts
M3MEpPEHNU
MexyHaponHas cucreMa
€VHULL

1.1 | ®usuka — Hayka 2 ®duznka — HayKa o pupoje. | BrisiBieHue paznuuuil Mexay QU3nuecKuMu 1
0 IpUpPOJIE SBnenus npupobl. XUMUYECKUMU MTPEBPALIEHUSIMHU.
Pu3NYECKUE SIBICHUSA: Pacnio3naBanue n kiaccudukanus GU3nIeCKux
MEXaHUYECKUE, TEIUIOBbIC, | SIBJICHUI: MEXaHUYECKUX, TETIOBBIX,
ANEKTPUUYECKHE, ANEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHbIE, CBETOBBIE, Ha6nronenue u onucanue Gu3nyeckux siBJICHUI
3BYKOBBIE
1.2 | ®usnyeckue 2 DU3NYECKNUE BETUYUHBL. OrnpeneneHue UEHbI TeJICHUS Kb
BEJINYUHbI N3mepenne puzndaecknx M3MEPUTENBHOTO MpHroopa.

N3mepeHne nuHEeNHBIX pa3MepOB TEN U

IPOMEKYTKOB BPEMEHU C YUETOM MOTPEUTHOCTEH.

N3mepenune 06bEMa )KUIKOCTH U TBEPIOTO TEA.
W3mepenue TeMmneparypbl Npu MOMOIIN
’KHUJKOCTHOTO TEPMOMETpA U JaTunKa
TEMIIEPATYPHI.

BrInosHeHne TBOPYECKUX 3aJaHUN 10 TIOUCKY
C0C000B U3MEPEHUS HEKOTOPBIX (PU3UUECKHUX
XapaKTEPUCTUK, HAIPUMED, Pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, POBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJIBIITUX PACCTOSIHUH, MAJTBIX
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POMEKYTKOB BpeMeHU. O0CyKaeHuE
npesiaraéMbIix crmoco0oB

1.3. | EcrecTBeHHO- 2 Kak ¢uzuka u npyrue BreiiBmkenne runotes, 0ObSICHIIOIIMX TPOCTHIC
Hay4YHbIA METO]I €CTECTBEHHBIE HAYKH SIBJICHM S, HAIIPUMED:
MO3HAHUS W3y4aroT MPUPOY. — [IOYEMY OCTAaHABJIMBAETCS IBUKYIIEECS
EcrecTBeHHO-Hay4YHBIH 10 TOPU30HTAJILHOM MOBEPXHOCTH TEJIO;
METO/ IO3HAHMS: — II0YEMY B KAPKYIO MOTOY B CBETJION ONEXKAE
HaOII0IcHUE, TOCTAaHOBKA MPOXJIaJHEN, yeM B TéMHOU. [Ipennoxenue
Hay4yHOI'0 BOIIPOCa, CIocOOOB MPOBEPKH TUIIOTE3.
BBIJIBIDKCHUE TUIIOTES, IIpoBeneHue ucciaeq0BaHus Mo MPOBEPKE KaAKOM-
AKCIIEPUMEHT TI0 TIPOBEPKE | TUOO THIOTE3HI.
TUIIOTE3, OOBSICHEHHUE ITocTpoenue mpocteummx Mojeneit u3nIecKux
HAO0II0aEMOTO SIBJICHHS. SIBJICHUH (B BUJI€ PUCYHKOB WUJIM CXEM), HAIlpuMep
Onucanne Gu3nIecKux MaJICHUE IPEAMETA; IPSIMOJIIMHENHOE
SIBJICHUM C TTOMOIIILIO pacnpoCcTpaHEHUE CBETA
MOJeJIen
Htoro no pazneny 6

Pasnen 2. IlepBoHavyajibHbIE

¢cBeaecHud o CT

POEHUM BelllecTBa

2.1

Crtpoenue BeliecTa

1

Ctpoenue BeliecTna:
aTOMBI U MOJIEKYJIbI, KX
pazmepsl. OMnbITHI,
JIOKa3bIBAIOIIIE
JTMCKPETHOE CTPOEHUE
BEIIECTBA

HaGmoienne u MHTEpIpeTanus OnbITOB,
CBUJIETEIHCTBYIOIINX 00 aTOMHO-MOJICKYJIIPHOM
CTPOEHHUH BEIIECTBA: OTBITHI C PACTBOPECHUEM
pa3IMYHBIX BEIIECTB B BOJIC.

OreHka pa3MepoB aTOMOB U MOJIEKYJI

C UCIOJIb30BaHueM ¢GoTorpaduii, MOTyICHHBIX
Ha aTOMHOM CHUJI0BOM MUKpockorne (ACM) —
naboparopHas padoTa o Teme: «OreHka
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JAMaMeTpa aToMa METOJIOM PSJIOB
(c ucnonp3zoBanueM hoTtorpaduii)y.
OnpeneneHre pa3sMepoB MaJIbIX Tell

2.2 | JIBwxxeHue u
B3aUMOJIEUCTBUE
YaCTHUII BEINIECTBA

JIBU>KE€HME YaCTHI]
BemecTsa. CBs3b CKOPOCTH
JBU)KEHUS YaCTHULL

C TEMIIEpaTypPOH.
bpoyHOBCKOE nBUKEHNME,
muddysus.
B3aumoneiictBue yacTuIl
BEILIECTBA: IPUTSIKEHUE U
OTTaJIKUBAHUE

Habmronenue u 00bsicHeHHE OPOYHOBCKOTO
JBYDKEHUS U siBIIeHUs 1udPy3un.

[IpoBeneHmne u 0OBSICHEHUE OIBITOB

10 HAOJIIO/IEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B.
[IpoBenenme u 0OBSICHEHUE OIMBITOB TTO
0OHAPY>KEHHUIO CHJT MOJIEKYJISIPHOTO TIPUTSHKCHUS
M OTTAJIKUBAHUS

2.3 | ArperaTtHblie
COCTOSIHUS BEIIECTBA

ArperatHbie COCTOSIHUS
BEIIECTBA: CTPOEHHUE Ira30B,
KUIKOCTEU U TBEPIBIX
(KpUCTAJUNTMYECKUX ) TET.
B3auMocBsi3b Mexy
CBOMCTBaMU BEIIECTB

B Pa3HbBIX arperaTHbIX
COCTOSIHUSX U X
ATOMHO-MOJIEKYJISIPHBIM
ctpoenreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM
BOJIbI

Onucanue (C UCIOIB30BAHUEM MTPOCTHIX
MO/IeJIell) OCHOBHBIX Pa3Ju4Hil B CTPOCHHUH Ia30B,
KUIKOCTEN U TBEPIBIX TEIL.

OOBsicHEHNE MAJION CKMMAEMOCTH JKUKOCTEN 1
TBEPJBIX TeJl, OOJIBIION CHKUMAEMOCTH Ia30B.
OOpsacHeHue coxpaneHus: GopMbl TBEPABIX TEI U
TEKYYECTH KUIKOCTH.

[IpoBeneHue ONBITOB, JOKA3bIBAOLINUX, YTO

B TBEPJIOM COCTOSIHUM BOJbI YACTULIBI HAXOASATCS
B CPEIHEM Jajbllie IpYr OT Apyra (IIOTHOCTh
MEHBIIIE), YEM B KUIKOM.

Y CcTaHOBIIEHUE B3aUMOCBSI3U MEKY
O0COOEHHOCTSIMU arperaTHbIX COCTOSTHUIN BOJIBI U
CYIIECTBOBAHUEM BOJIHBIX OPTAaHU3MOB

(MC — 6uomnorus, reorpadus)

Hroro no pazneny
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Pa3nen 3. /IBukeHne M B3auMoAelicTBHE TeJl

3.1 | Mexanudeckoe 3 Mexannueckoe aBuxeHue. | MccnenoBanne paBHOMEPHOIO ABUKEHHS,
JBUYKECHUE PaBHOMEpHOE U OIPENEIICHUE €TO NPU3HAKOB.
HepaBHOMepHOE aBwkenne. | HaOmoneHne HepaBHOMEPHOTO IBUKEHUS U
Cxopoctb. Cpennsist OIIPENIEIIEHNUE €0 OTINYUN OT PABHOMEPHOIO
CKOPOCTb ITpU JIBUYKEHUS.
HEPaBHOMEPHOM OmnpeneneHrne CKOPOCTH PAaBHOMEPHOTO
IBIKEeHUH. Pacuér mytd u | ABMXKEHUSA (IIAPUKA B )KUJIKOCTH, MOACIIH
BPEMEHU JBUKECHUS ANEKTPUYECKOTO aBTOMOOMIIS U T.11.).
Onpenenenne cperHEer CKOPOCTH CKOJIBKEHHUS
Opycka WK IIapuKa 0 HaKJIIOHHOM IJIOCKOCTH
Pemenue 3ana4 Ha onpeeneHue MmyTH, CKOPOCTH
Y BPEMEHU PaBHOMEPHOTO JIBUKEHHS.
AHanu3 rpaMKoOB 3aBUCUMOCTH IIyTU U CKOPOCTHU
OT BpEMEHHU
3.2 | Unepuwsi, macca, 4 Asnenue nHepuu. 3akoH | OOBsICHEHUE U TPOTHO3UPOBAHUE SBJICHUH,

IINIOTHOCTB

nHepunu. Bzanmonencreue
TeJ KaK MpUYrHa
U3MEHEHUS CKOPOCTHU
JIBMOKEHHS Tell. Macca Kak
Mepa UHEPTHOCTH TeJa.
IInmoTHOCTE BeliecTBa.
CBs3b INIOTHOCTH

C KOJIMYE€CTBOM MOJIEKYJI

B €UHUIIE 00BEMA
BEIIeCTBA

00OyCIIOBIIGHHBIX HHEPIIUEH, HATTPUMED, UTO
MIPOUCXOJIUT MPU TOPMOKEHUU UITU PESKOM
MaHEeBpEe aBTOMOOUJIS,, TOUYEMY HEBO3MOKHO
MTHOBEHHO MIPEKPATUTH JIBUKEHUE HA BETIOCUTIE/E
WJIM caMOKaTe | T. [I.

[IpoBeneHue u aHamU3 ONBITOB,
JEMOHCTPUPYIOLIUX U3MEHEHHUE CKOPOCTH
JIBUKEHUS TeJa B PE3yJIbTaTe JEHCTBUS Ha HETO
JIPYTHUX TEN.

Peienue 3a1a4 Ha onpeieIEHUE MacChl TeNa, €ro
00BbEMa U TUIOTHOCTH.
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[IpoBeneHune 1 aHaIU3 OMBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh U3BMEHEHUS
CKOPOCTH TeJia OT €ro Macchl Npu
B3aNMMOJEUCTBUH TeJl. I3MepeHue Macchl Tela
Pa3IMYHBIMU CIIOCOOAMH.

OnpeneneHre IIOTHOCTH TeJa B pe3yJIbTaTe
M3MEpEHUS ero Macchl U 00bEMa

3.3

Cuna. Buape! cun

14

Cuia kak xapakTepUCTHKa
B3aMMOJECHUCTBUS TEIN.
Cuita ynpyrocTtu u 3aKoH
I'yka. U3mepenune cuiibl

C IOMOIIBIO TUHAMOMETPA.
SIBneHue TArOTeHUs U CHIIa
TsokecTd. Cuna TSXKeCTU
Ha JPYTUX IUIAHETaX.

Bec Ttema. HeBecomocTs.
CrnoxxeHue cui,
HaIIpaBJICHHBIX IO OJAHOM
IIPSMOM.
PaBHOneliCcTBYIOIIAS CHJL.
Cuna tpenus. Tpenue
CKOJIbYKEHHS U TPEHUE
nokosi. Tpenue B npupoje
U TEXHUKE

N3yuenne B3aMMOICUCTBUS KaK MPUYNHBI
U3MEHEHHS CKOPOCTH TeJla WK ero aedopmariiu.
OnucaHue peaibHbIX CUTYalllid B3aUMOJICUCTBUS
TEJI C MOMOUIBIO MOJIEJIEH, B KOTOPBIX BBOAUTCS
MOHSITUE U N300paKEHUE CUITBI.

N3yuenue cunbl ynpyroctu. McciaenoBanue
3aBUCUMOCTH CHJIBI YIIPYTOCTH OT YJIMHCHUS
PE3MHOBOTO IIHYpa WIN MPY>KUHbI

(c mocTpoenueM rpaduka).

AHanm3 NpakTUYECKUX CUTYaIlUi, B KOTOPHIX
MIPOSIBIISIETCS ICUCTBUE CHIIBI YIIPYTOCTH
(ympyrocTh Msiua, KpOCCOBOK, BETOK J€peBa

u 1p.).

AHanu3 CUTyaIuii, CBsI3aHHBIX C SIBJICHUEM
TATOTEHUS.

OOBsicHEHNE OPOUTAITBHOTO ABUKEHUSI IJIAHET

C MICTIOJIb30BAaHUEM SIBJICHUS TATOTCHUS U 3aKOHA
HWHEPITUH.

N3mepenne Beca Tea ¢ MOMOIIbI0 TMHAMOMETPA.
O060CHOBaHKE ATOTO CIIOCOOA U3MEPEHHS.
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Ananu3 u MOJCIUPOBAHMNC ABJICHUA HCBCCOMOCTHU.

DKCIEpUMEHTAIBHOE MOJIyYeHUE MTPAaBUIIA
CJIOYKEHUS CUJI, HAITPaBJIEHHBIX B/I0JIb OJJHOM
npsiMoi. OnpeniesieHne BETUYNHBI
PaBHOAEHCTBYIOLIEU CHUIL.

N3yuenue cuiibl TpeHUS CKOJIBKEHUS U CUIIbI
TPEHUS MTOKOSI.

HccnenoBanye 3aBUCUMOCTH CHJIBI TPEHUS

OT CUJIBI IABJICHUS U CBOMCTB TPYILIUXCS
IIOBEPXHOCTEMN.

AHanu3 NpakTUYECKUX CUTYaIUi, B KOTOPBIX
MIPOSIBIISIETCS IEVCTBUE CUIIBI TPEHHUS,
UCIIOJIB3YIOTCS CITOCOOBI €€ YMEHbILIEHUS WU
YBEIMYEHUS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOKEHHE aBTOMOOMIISL, UCIIOJIb30BaHUE
MOIIUITHUKOB, TJIABAHWUE BOIHBIX dKUBOTHBIX
u ap.). Pemenne 3a1a4 ¢ uCnonb30BaHUEM
dbopMmy asist pacuéTra CUJIbl TSHKECTU, CHIIBI
YIPYTOCTH, CUJIbI TPEHUS

Hroro no pazuneny

21

Pa3znen 4. JlaBjienne TBEPABIX TeJl, JKUAKOCTEH M ra30B

4.1

[asnenue. Ilepenaua
JABJIEHUSI TBEPIBIMU
TeJaMH, KUJIKOCTIMHU
U ra3amu

3

JlaBnenue. CrrocoObl
YMCHBIIICHUS M YBEITMYCHHSI
naBjieHus. /{aBiieHue rasa.
3aBHUCHUMOCTE JABJICHUS
rasa ot oonéma,
TEeMITepaTypHhI.

Anann3 u 00bSICHEHHE ONBITOB U IMPAaKTUYCCKHUX

CUTYaIlHi, B KOTOPBIX TIPOSBIISICTCS CHJIA
JaBJICHUA.

O6ocHOBaHKE CIIOCOOOB YMEHBIIICHUS U
YBEITMYCHHUS JTABJICHMS.

W3y4enne 3aBUCUMOCTH JaBJICHHS Ta3a
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Ilepenaua naBneHus
TBEPBIMU TEJIAMH,
KUJAKOCTSIMHU U Ta3aMHu.
3akoH Ilackans

OT 00BbEMA U TEMIIEPATYPHI.

N3ydenne ocoOeHHOCTEM nepeaun JaBIeHUs
TBEPABIMU TEJIAMH, )KUJIKOCTSIMU U Ta3aMHU.
ObocHOBaHME PE3yIbTATOB OIBITOB
0COOEHHOCTSIMU CTPOCHUS BEIIECTBA B TBEPIOM,
KHUIKOM U Ta3000pa3HOM COCTOSTHUSX.
DKCIepuMEeHTaIBHOE JTOKAa3aTeIbCTBO 3aKOHA
[Tackamns.

Pemrenue 3ana4 Ha pacy€r naBieHUs TBEPIOTO
Tela

4.2 | JlaBneHue KUAKOCTH 3aBUCUMOCTbH JIaBJICHUS HccnenoBanue 3aBUCUMOCTH JaBICHUS KUIAKOCTH
KHUIKOCTHU OT TTTyOUHBI. OT TITyOMHBI TOTPYKEHUS U TIIOTHOCTH KHUJIKOCTH.
[TueBmatnueckue mamunel. | HabmoneHne u 00bsICHEHHE THIPOCTaTUYECKOTO
I'mppocraTnueckuii rapasokca Ha OCHOBE 3akoHa [lackaus.
napanokc. Coobmatromuecs: | V3ydeHue coodmaronmxcs cocyi0B.
cocynsl. ['uapasnnyeckue | Pemenue 3amad Ha pacuéT qaBieHUs )KUAKOCTH.
MEXaHU3MBI OObscHEeHNE TPUHLINIIA AEUCTBUS
THJIPaBIMYECKOT0 Ipecca, MHEBMAaTHUECKUX
MaIIIHH.
AHanu3 1 00BSICHEHHE TPAKTHUECKUX CUTYAIIHA,
JE€MOHCTPUPYIOIIUX MPOSIBICHNUE AABICHUS
KUIKOCTH ¥ 3aKoHa [lackans, Hampumep
IIPOIIECCOB B OPraHu3Me MpHU TITyOOKOBOTHOM
HBIPSTHUAU
4.3 | AtmocdepHoe Atmocdepa 3emn u DKcrepuMeHTaIbHOE OOHAPY)KEHHE
JlaBJICHUE aTMoc(epHOe JaBJEHUE. aTMOoC(hepHOro JaBJICHUS.

IIprunHbI cymecTBoBaHusA

AHan3 1 00BSICHEHUE ONBITOB U IMPAKTUYCCKHUX
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BO3YITHON 000JIOUKH
3emun. OnbiT Toppuyery.
N3mepenne armochepHOTO
JaBJIeHUS. 3aBUCHMOCTh
aTMOC(EpPHOTO JTaBJICHUS
OT BBICOTHI HaJl YPOBHEM
Mopsi. [Ipubopsl

IS U3MEPEHUS
aTMoc(hepHOTo TaBIeHUS

CUTYyalluH, CBSI3aHHBIX C JEUCTBUEM
aTMOC(EpHOTro JaBICHUS.

OOBbscHEHUE CYIIECTBOBAHUS aTMOC(EPHI
Ha 3eMJIe U HEKOTOPbIX IIAHETax WIH €€
OTCYTCTBHUS Ha APYTHX IUIaHeTax u JlyHe.
OObsicHEHUE U3MEHEHUS TUIOTHOCTH aTMOC(hephI
C BBICOTOM M 3aBUCUMOCTH aTMOC(EpPHOTO
JABJICHUS OT BBICOTHI.

Pemenue 3agau Ha pacu€t atMochepHOTro
JTaBJICHHUS.

Nzydenue yctpoiicTBa bapomeTpa-aHepoua

4.4

JlericTBUE )XKUJKOCTH U
raza Ha IOrpy>KeHHOE
B HUX TEJIO

JlencTBUE )KUIAKOCTH U ra3a
HA NIOTPYKEHHOE B HUX
Teno. BeiTankuBaromias
(apxumenoBa) cuia. 3aKOH
Apxumena. [InaBanue Ted.
BozayxonnaBanue

DKcrepuMeHTalIbHOE 0OHAPYKEHUE NeUCTBUS
KUJKOCTH U ra3a Ha IOTrPyKEHHOE B HUX TEJO.
OrnpeneneHre BHITAIKUBAKOUIEN CUJIBI,
JNEUCTBYIOIIEH HA TEJIO, MOTPYKEHHOE

B JKUJKOCTb.

[IpoBenenue u 00CykJI€HHUE OTBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTD
BBITAJIKUBAOLIEH CUJIbI, JEUCTBYIOILIEH HA TEJIO
B KHUJIKOCTH, OT 00bEMa MOTPYKEHHON

B KUJKOCTb YaCTH T€JIa U OT IUIOTHOCTH
AKUJIKOCTH.

IIposepka nezasucumocmu 8b1marKusarowel
cuvl, 0elcmayowell Ha meJjio 8 HCUOKOCmu,
om maccwl meid.

HccenenoBanne 3aBUCMMOCTH Beca TeJla B BOJE
oT 00bE€Ma MOrpy>XKEHHOM B KUIAKOCTH YACTU TeJA.
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Pemenue 3a1a4 Ha NpUMEHEHNE 3aKOHA
Apxumena u yciioBUs IIJIaBaHUs TEIl.
KoHcTpynpoBaHue apeoMeTpa uitm
KOHCTPYUPOBAHHUE JIOJIKU U ONPEIEIICHUE €€
IPy30II0ABEMHOCTU

Hroro no pazneny

21

Pa3pnen S. PaGora u MOIIHOCTB. JHeprus

5.1

PabGoTa 1 MOIIIHOCTH

3

Mexanudeckas padbora.
MomiHocTh

DKCIEPUMEHTAIBHOE ONPEETICHUE
MEXaHUYECKOM pabOThl CUIIBI TSHKECTU

IIPY NTAJICHUN TEJIA U CUJIbI TPEHUS

IPU PaBHOMEPHOM MEPEMELIEHUH TENA

10 TOPU30HTAJILHON MOBEPXHOCTH.

Pacuér MomHocTH, pa3BuBaeMou IpU NOABEME
110 JIECTHULIE.

Pemenue 3a1a4 Ha pacuéT MeXaHUUECKOM pabOThI
Y MOILIIHOCTHU

5.2

HpOCTBIC MCEXaHH3MbI

[IpocTeie MEXaHU3MBI:
phIuar, 610K, HAaKJIOHHAS
IUIOCKOCTB. [IpaBuiio
paBHOBECHS phlUara.
[Ipumenenue npasuna
PaBHOBECHS pblUara

K O110Ky. «3050TO€
npaBuiio» Mexanuku. KIT/]
MPOCTHIX MEXaHU3MOB.
[IpocTbie MEXaHU3MBI

B OBITY U TEXHUKE

OrnpeneneHre BBIUTPHIIIA B CUIIE IPOCTHIX
MEXAaHU3MOB Ha MPUMEPE PbIUAra, MOJIBUKHOIO U
HEMOABUKHOTO OJIOKOB, HAKJIOHHOM IMJIOCKOCTH.
HccnenoBanue ycinoBusi paBHOBECHS pblUyara.
OOHapy)eHHEe CBOWCTB MPOCTHIX MEXAHU3MOB

B Pa3JIMYHBIX MHCTPYMEHTAX M MPUCIIOCOOTICHUSX,
WCIIOJIh3yEeMBIX B OBITY U TEXHHUKE, a TAaK¥Ke

B KUBBIX OPraHU3Max.

DKCIEpUMEHTAIBHOE TOKA3aTEIbCTBO PABEHCTBA
paboT pH MPUMEHEHUHU TPOCTHIX MEXAaHU3MOB.
Omnpenenenue KIIJI HakTOHHOM MIOCKOCTH.
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Pewienue 3a1a4 Ha NpUMEHEHNE ITPABUIIA
paBHOBecus ppryara v Ha pacuér KII/]

5.3 | Mexanuyeckas 4 MexaHnuueckas SHEpTHUsl. DKCNEpUMEHTAIBHOE ONPEIETICHUE U3MEHEHUS
DHEPIHUs Kunernueckas u KMHETUYECKOW U MOTCHIUAIBbHOW SHEPTHUH Teja
MOTEHIMAIbHAs SHEPTHSL. IIPU €0 CKaTbIBAHUM 110 HAKJIOHHOM TIOCKOCTH.
[IpeBpamienue ognoro Bujga | PopmyiupoBaHue Ha OCHOBE UCCIENOBAHUA
MEXaHUYECKON IHEPTUU 3aKOHA COXPAHEHUS MEXaHUYECKOU SHEPTUH.
B Ipyrou. 3aKoH OO0cy:xeHne rpaHul] TPUMEHUMOCTH 3aKOHA
COXpaHEHUs SHEPTUU COXPaHEHUs SHEPIUU.
B MEXaHUKE Pemenue 3a1a4 ¢ NCIOIB30BaHUEM 3aKOHA
COXpaHEHUs SJHEPTUU
Hroro no paszneny 12
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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8 KJIACC
Ne HaumenoBanue KomnuectBo | I[Iporpammuoe cogepkanue | OCHOBHBIE BUIBI ICITEILHOCTH O0yYaIOIIUXCS
/11 pa3aesnoB U TEM JacoB

yueOHOTo peameTa

Pa3nen 1. TensioBbIe AIBJICHUSA

1.1

CrpoeHue u CBOMCTBA
BEIIIECTBA

OCHOBHBIC TTOJIOKCHUS
MOJICKYJISIPHO-KHHETHYECKOMN
TEOPUU CTPOCHUS BEIECTBA.
Macca u pa3mepsl aTOMOB U
MoOJieKyJ. ONBITHI,
MOATBEPKIAIOIIHE
OCHOBHBI€ ITOJIOKCHHUS
MOJICKYJISIPHO-KHHETHYECKOMN
TEOPUHU.

Mopaenu TBEpAOTO, JKUIKOTO
1 Ta3000pa3HOTO COCTOSTHUMN
BEIIIECTBA.
Kpucrannuueckue u
amop(HbIe Tena.
OOBsCHEHHE CBOMCTB ra3os,
KHUJIKOCTEU U TBEPABIX TEII
Ha OCHOBE MOJIOKCHUI
MOJIEKYJISIPHO-KHHETHYECKOMN
teopun. CMayuBaHUE U
KAWL PHBIC SIBIICHUS.
TennoBoe pacuiupeHue u
CXKaTHe

Ha6nronenue u nHTEpIpETALNS ONBITOB,
CBUJICTEJILCTBYIOIIUX 00 aTOMHO-MOJICKYJIIPHOM
CTPOEHHHU BEIIECTBA: OIBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEUIECTB B BOJIE.

Pemenue 3a7a4 110 OleHUBAHUIO KOJIMYECTBA
aTOMOB WJT MOJICKYJI B €IMHHIIE 00bEMA
BEIIECTBA.

AHaJIM3 TEKCTa IPEBHUX aTOMUCTOB (HarpuMmep,
dbparmenTa mosmel JIlykpenus «O mpupoe
BEILIEH») C U3JI0’)KEHUEM 000CHOBaHUM aTOMHOM
TUNOTE3bI (CMBICIOBOE uyTeHUE). OlIeHKa
yOeMUTEeTLHOCTH 3TUX 0O0OCHOBAHMIA.
OO0BbsicHeHuEe OPOYHOBCKOTO JIBHXKCHUS, SIBIICHUS
I dy3un U pa3Tuuuii MeX1y HUIMU Ha OCHOBE
ITOJIOKEHUHN MOJIEKYJIAPHO-KMHETUYECKOU
TEOPHUH CTPOCHUS BELIECTBA.

OOBsicCHEHHE OCHOBHBIX Pa3JIMuMid B CTPOCHUH
ra3oB, JXUIKOCTEU U TBEPABIX TEI

C MCIIOJIb30BAHUEM TOJIOKEHUN MOJIEKYJISIPHO-
KUHETUYECKOW TEOPHUU CTPOCHUS BELIECTBA.
IIpoBeaeHue ONBITOB MO BHIPAIIMBAHUIO
KPUCTAJIJIOB TOBAPEHHOM COJIM UJIM caxapa.
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[IpoBenenue u 0ObSICHEHUE OTBITOB,
JEMOHCTPUPYIOUINX KaMWIISIPHBIC SIBICHUS U
SBJICHHE CMAYMBAHMUSL.

OObsiCHEHUE POJIA KANMWIIISIPHBIX SIBJICHUIM

JUISl TOCTYTUICHUS! BOJIbI B OPTaHU3M PACTEHUIA.
HaGnronenue, mpoBeneHue U 00bsICHEHNE
OMBITOB MO HAOJIOJIEHUIO TETLIOBOTO
pacIIMpEeHust ra30B, )KUAKOCTEN U TBEPIBIX TEI.
OO0BsicHeHUE coXpaHEHUsI 00BEMA TBEPIBIX TE,
TEKYUYECTH KHJKOCTH (B TOM UHUCIIE, PA3HUILIBI

B TEKYUYECTH JIJIsl Pa3HbIX KUJIKOCTEN),

JIaBJICHUS Ta3a.

[IpoBeneHne OnbITOB, JEMOHCTPUPYIOIITUX
3aBUCUMOCTb JIaBJICHUS BO3/IyXa OT €r0 00bhEMa
HarpeBaHus WM OXJIaXACHUS, U UX OOBSICHEHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUYEHUSI.
AHaIIN3 NPAKTUYECKUX CUTYaLIH, CBI3aHHBIX

CO CBOMCTBAaMHU I'a30B, KUIKOCTEU U TBEPABIX TEJ

1.2

TerioBeIe IMPOLCCChI

21

Temneparypa. CBsi3b
TEMIIEpaTypbl CO CKOPOCTHIO
TEIJIOBOT'O JIBMKEHUS
yactul. BHyTpeHHss
sHeprusi. CrnocoObl
VU3MEHEHMS BHYTPEHHEN
SHEPruu: Terionepeaaya u
coBepIeHrue padoTsl. Buabl
TEIJIONepeauu:

OO0o0CHOBaHKE TTPABUII U3MEPCHHS TEMITEPaTyPhI.
CpaBHEHHE Pa3IMYHBIX CIOCOOOB U3MEPEHUS U
IIKaJ1 TeMIIePaTypHI.

HaOmronenne n o0bICHEHHE OIBITOB,
JEMOHCTPUPYIOIINX U3MEHEHUE BHYTPCHHEH
DHEPTHH Teja B PE3YJIbTATE TEIIONEePEIaYH U
pabOThI BHEITHUX CHIL.

HaoOmronenne u o0ObsICHEHHE OIIBITOB,
00CYXICHHE MTPAKTUYCCKUX CUTYaIIHH,

40




®denepanbHas pabouas nporpamma | duznka. 7-9 knaccel (0a30BbIN YPOBEHb)

TETUIONPOBOHOCTb,
KOHBEKIIUS, U3ITyYCHUE.
KonnuecTBoO TEIIOTHI.

VY nenpHasa TEIIOEMKOCTD
BemecTBa. TermiooOMeH 1
TEIIOBOE PAaBHOBECHE.
YpaBHEHHE TEIIIOBOTO
Oananca. [naBnenue u
OTBEpACBaHUE
KPUCTAJTTMYECKHX BEIIECTB.
VY nenbHas TeioTa
TIJIaBJICHUS.
[Tapoo6pazoBanue u
KOHJeHcalus. Mcnapenue.
Kunenue. Y genpHas
TeII0Ta MapooOpa3oBaHUs.
3aBUCUMOCTb TEMIIEPATYPhI
KUIIEHUS OT aTMOc(epHOTO
JaBJICHUS.

BnaxunocTs Bo3myxa.
DHeprus TOIJIMBA.

VY nenpHas TeIioTa
CropaHus.

[TpuntUIEl pabOTHI
Ter1oBbIX ABurarenaen KII1/]
TETJIOBOTO JIBUTATEJIs.
TemnmoBbie ABUTATEIN U

JEMOHCTPUPYIOITUX PA3IMYHbIC BUJIBI
TeIUIonepeaayu: TErI0NPOBOIHOCTb,
KOHBEKIIUIO, U3JTyYEHHUE.

HccnengoBaHue SBJIEHUS TENJI000MEHa

[IPYA CMEMIMBAHUH XOJOJHON U TOPSTYEH BOJBI.
HaGnronenue ycTaHOBIEHUS TEIIJIOBOTO
PABHOBECHUS MEXK/Y TOPSAYEH U XOJIOJHOU BOJOM.
Onpenenenue (M3MEpeHNE) KOTUYECTBA
TEIUIOTHI, MOJYUYEHHOTO BOJION IIPH TETIOOOMEHE
C HArpeThIM METAJUIMYECKUM LIHJIUHIPOM.
Onpenenenne (M3MEPEHUE) YIETBbHON
TEIIOEMKOCTH BEIIIeCTBA.

Pemenne 3amay, CBsI3aHHBIX C BEIYUCIICHUEM
KOJWYECTBA TEIUIOTHI U TEIUIOEMKOCTH

MIpH TETLTIO0OMEHE.

AHaM3 cuTyaluii MpakTUYeCKoro
HCIIOJIb30BAaHMS TEIJIOBBIX CBOMCTB BEIICCTB U
MaTepuagoB, HAIPUMeED, B IEIISX
AHEpProcOepeKeHU: TEIIION30JISIINS,
sHeprocOeperarye KPoIIiH,
TEPMOAKKYMYJISITOPHI U T. 1.

HaOnronenue siBjieHU uCapeHust u
KOHJICHCAIINH.

UccnenoBanue npoiecca uCrapeHus
PAa3INYHBIX JKUIKOCTEM.

OOBsiCHEHHE SIBJICHUH UCTTAPCHUS U
KOHJICHCAIIMU Ha OCHOBE aTOMHO-

41




®denepanbHas pabouas nporpamma | duznka. 7-9 knaccel (0a30BbIN YPOBEHb)

3alIUTa OKPYKAKOIIEH
Cpelbl.

3aKOH COXpaHEHUs U
MIPEBPALLCHHS SHEPTUU
B TEIUIOBBIX MPOIECCaX

MOJIEKYJIIPHOTO YYEHUSI.
Habmonenue u o0bsicHEHUE Mpoliecca KUTEHHUS,
B TOM YMCJIE 3aBUCUMOCTH TEMIIEPATYPbI
KHUIICHUS OT JaBJICHUS.

Onpenenenue (M3MEpEeHNE) OTHOCUTEIBLHON
BJIQXKHOCTH BO3/1yXa.

HabutoieHune npouecca miaBiaeHUs
KPUCTAJJTNYECKOIO BEIIECTBA, HAIIPUMED, JIb/IA.
CpaBHeHUE TTPOLIECCOB IIABICHUS
KPUCTATIMYECKUX TEJl U pa3MITYCHUS

MIpU HarpeBaHUU aMOP(HBIX TeJl.

Onpenenenue (M3MEPEHNE) YAETbHON TEIOTHI
IJIABJICHUS JIb/IA.

OObscHEeHUE SBICHUN MIABICHUS U
KPUCTAJJIN3allMU HA OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUEHHUSI.

Pemenwue 3anay, CBSA3aHHBIX C BHIYUCICHUEM
KOJIMYECTBA TEIUIOTHI B MPOIleccax
TEeIUIoNepe1ayy MpH MIIABJICHUH U
KPUCTAJTM3AIMH, UCTIAPEHUH U KOH/ICHCALIUH.
AHanu3 cuTyanuy NpakTU4ECKOTO IPUMEHEHHUS
SIBIICHUH TUIABJICHUS M KPUCTAJTN3AIINY,
HaIpUMep, MOTyYeHHE CBEPXUUCTHIX
MaTepUajoB, COJIEBasi TPeKa u Jp.

AHanu3 paboTsl 1 00BCHEHHE TPUHIUIIA
JCHCTBHS TETIJIOBOTO ABUTATEIS.

Brruncnenmne KoamuecTBa TEIoThI,
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BBIJICJISIFOLIETOCS IPU CTOPAHUU PA3IIAYHBIX
BU0B ToruiuBa, U KIIJI neurarens.
OO6cysx1eHre KOJIOTHIECKHUX MOCIICICTBUI
WCTO0JIb30BAHUS IBUTATEIIEN BHYTPEHHETO
CrOpaHusl, TEIJIOBBIX U TUAPOIIEKTPOCTAHIIAN

Hroro no pazneny

28

Paspnen 2. Dnekrpuueckue u

MarHuTHbIC ABJICHUA

2.1 | Dnextpuueckue
3apsibl.
3apsiKeHHBIE TeJla U
UX B3aUMOJEHUCTBHUS

7

DJIeKTpU3aLHUs TEN.

JIBa poJia SIEKTPUUECKUX
3apsAnoB. Bzanmoaencteue
3apsHKEHHBIX TETT.

3akoH KynoHa (3aBUCUMOCTh
CHJIBI B3aUMOJEUCTBUS
3apsKEHHBIX TEJ

OT BEJIMYUHBI 3aPSAI0B U
PaCCTOSIHUS MEXIY TEIaMu).
DNEeKTpUYECKOE MOoJIE.
Harnpsix€HHOCTB
AIEKTPUUYECKOTO TTOJIS.
[IpyuHIMD cynepro3uIuu
ANEKTPUYECKUX ITOJIEH

(Ha KAYECTBEHHOM YPOBHE).
Hocurenu snekrpruueckux
3apsAI0B. DJIEMEHTapPHBIN
JJIEKTPUYECKUN 3apsiLl.
Ctpoenue aToma.
[IpoBonHUKH U

Habmronenue u npoBeieHUE OIBITOB

T10 3JIEKTPU3ALMHA TEJ IPH CONPUKOCHOBEHUU U
VHIYKIUEH.

HabGmronenne n o0bsICHEHNE B3aNMOICHCTBHUS
OJHOUMEHHO Y Pa3HOUMEHHO 3aPSKEHHBIX TEN.
OObsiCHEHUE IPUHITUTIA TEUCTBUS SJIEKTPOCKOTIA.
OObsiCHEHUE SBICHUH AJICKTPHU3AIUN

IIPU COIPUKOCHOBECHUU TEJI U UHAYKIIUEN

C MCII0JIb30BaHUEM 3HAHUN O HOCUTEIISX
AJIEKTPUYECKUX 3aPsIIOB B BEIIECTBE.
Pacno3naBanue u 00ObSICHEHHE SIBJICHHI
3JIEKTPU3ALMH B TIOBCETHEBHOM KU3HMU.
Habmronenne u o0bSICHEHNE ONBITOB,
WJUTIOCTPUPYIOLIUX 3aKOH COXPAHEHUS
BJICKTPUYECKOTO 3apsia.

Habmroierue ompITOB 110 MOJISTUPOBAHUIO
CUJIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJISI.
HccnenoBanue AeUCTBUSA DIEKTPAUECKOTO TTOJIA
Ha IPOBOJHUKHU U TUAJIEKTPUKH
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AUDJICKTPHUKH. 3aKkoH

COXpPaHCHHUIA JICKTPUICCKOTO

3apsiia

2.2

[TocTossHHBIN
AIEKTPUUYECKUN TOK

20

DIEKTPUYECKHI TOK.
VYcaoBus cyliecTBOBaHUS
ANEKTPUUYECKOTO TOKA.

W cTOYHMKY OCTOSTHHOTO
ToKa. [lencTBus
AIEKTPUYECKOTO TOKA
(TemoBoe, XMMUYECKOE,
MAarHuTHOE).
DIJIEKTPUUECKHUI TOK

B KHUJKOCTSIX U razax.
DNeKTpUYecKas 1eTb.
Cuia Toka. DIeKTpHUIeCcKoe
HaIpspKeHUE.
ConpoTtusneHue
MIPOBOJIHUKA. Y AEIBHOE
CONPOTUBJICHUE BEIIIECTRA.
3akoH OMma a1 ydyacTka
uenu. [locnenoBarenbHoE U
napasuiesiIbHOEe COCIMHEHUE
MIPOBOJHUKOB.

PaboTa u MOUTHOCTH
AIEKTPUUYECKOTO TOKA.
3akoH J[xoyns—JIeHna.
DIIEKTPUYECKHUE LIENU U

HaGnronenue pa3nuaHbIX BUIOB JEHCTBHS
AJIEKTPUUYECKOTO TOKA M OOHAPYKEHUE ITUX
BHUJIOB JEMCTBHUSA B IIOBCETHEBHOM KU3HMU.
Hao0nronenune BO3HUKHOBEHHMSI Ta30BOTO paspsiia
U BJIEKTPUYECKOTO TOKA B XKHUJIKOCTH

COopka ¥ UCTIBITAaHUE JICKTPUICCKOM IeTTH
MMOCTOSIHHOTO TOKA.

N3Mepenue cuiibl TOKa aMIEPMETPOM.
N3Mepenune aneKTprUYeCcKOro HarpsKeHU
BOJIbTMETPOM.

[IpoBenenue u 00BICHEHUE OTIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTD
AJIEKTPUYECKOTO CONMPOTUBJIEHUS TPOBOJHUKA
OT €TO0 JUIMHBI, TUIOIIaJAN MONEPEYHOr0 CEUCHUS
Y Matepuala.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO Yepe3 PE3UCTOP,

OT COMPOTUBIICHUS PE3UCTOPA U HAIPSIKCHUS
Ha pe3UCTOpE.

IIpoBepka npasuiia ClOKEHUSI HATPSKECHUN
TP MOCJIEIOBATEILHOM COEMHEHUH JIBYX
PE3UCTOPOB.

ITpoBepka npaBuiia 1JIs1 CUIIBI TOKA

MIPY MAPAIIIETBHOM COCIMHEHUU PE3UCTOPOB.
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noTpeouTenn
ANEKTPUYECKOU SHEPTUHU
B ObITy. KopoTkoe
3aMbIKaHUE

AHanu3 cuTyauuii nociie10BaTeIbHOTO U
MAPAILICIIBHOTO COEAMHEHUS TPOBOJHUKOB

B JIOMAIIIHUX JICKTPUUECKHUX CETSX.

Pemenue 3a7a4 ¢ ucnoib3oBaHueM 3akoHa Oma
1 popMy pacuéra IEKTPUIECKOTO
COITPOTHUBJIEHUS MPU NOCIEN0BATEILHOM U
MapaJyIeIbHOM COEIMHEHUHN MMPOBOIHUKOB.
Omnpeneneare paboThI JIESKTPUIESCKOTO TOKa,
MIPOTEKAOIIETO YE€PE3 PEZUCTOP.

Ornpenenenre MOIHOCTH 3JIEKTPUUECKOTO TOKA,
BBIAEIISAEMON HA PE3UCTOPE.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKA Yepe3
JIaMIIOYKY OT HaNpsbKeHUs Ha Hel. OnpeneneHue
KIII narpeBaTensi.

HccnenoBanue npeodpa3zoBaHus SHEPTUU

MIPY MOBEME IPy3a AIECKTPOJBUTATEIIEM.
OOBsiCHEHUE YCTPOWCTBA M IPUHITUIIA ICHCTBUS
JIOMAIITHUX JIEKTPOHATrpeBaTEIbHBIX MPHUOOPOB.
OObsicHEHUE IPUYUH KOPOTKOTO 3aMBIKAHUS U
MPUHLMIIA JEUCTBUSA IUIABKUX IIPEIOXPAHUTEIICH.
Pemenune 3a1a4 ¢ HCI0JIB30BaHUEM 3aKOHA
Jxoyna—Jlenna

2.3

MarsuTHbIC SIBICHUS

ITocTOosIHHBIE MArHUTHI.
B3aumoneiictBue
MMOCTOSIHHBIX MarHuTOB.
MarsuTtHoe noiJie.
MarnauTHOE 110J1e 3eMIIH

I/ICCHeI[OBaHI/Ie MardmMTHOI'O BBaHMOHeﬁCTBHH
ITOCTOAHHBIX MAarduTOB.

I/I3yquI/Ie MardmMTHOI'O IIOJIA IIOCTOAHHBIX
MAarduTOB IIPpHU UX O6’I>€,Z[I/IHCHI/II/I 1 pa3gcICHHUN.
I/ICCHeI[OBaHI/Ie MaromuTHOI'O BSaHMOHeﬁCTBHH
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U €ro 3HaueHHue IJIs KU3HU
Ha 3emiie. OnbIT Dpcrena.
MarHuTHoOe noJie
AJIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHuTOB

B TEXHHUKE. JlericTBHE
MarHuTHOTO IT0JIs

Ha MPOBOJIHUK C TOKOM.
DIIEKTPOBUTATENb
MMOCTOSIHHOTO TOKA.
Hcnonp3oBanue
AJIEKTPOABUTATEIIECH

B TEXHUYECKUX YCTPOUCTBAX
Y Ha TPAHCIIOPTE

MMOCTOSIHHBIX MArHUTOB.
N3yyeHrne MarHuTHOTO TOJISI TOCTOSIHHBIX
MAarHUTOB MIPU UX 00OBEAUHEHUU U PA3JICIICHUH.
[IpoBeneHre ONBITOB MO BU3YAIU3ALIUU T10JIA
MOCTOSIHHBIX MAarHUTOB.

N3yueHue aBaeHUs HAMAarHUYMBAHUA BEIIECTBA.
HccnenoBanue 1eMCTBUS 3JIEKTPUUECKOTO TOKA
HAa MarHUTHYIO CTPEJIKY.

[IpoBeneHue onbITOB, AEMOHCTPUPYIOIIUX
3aBHCUMOCTB CUJIbI B3aMMOJEHCTBUS KATyIIKU

C TOKOM M MarHuTa OT CHJIbI M HAllPaBJICHUS TOKa
B KaTylIKE.

AHanu3 CUTyalui NPaKTUYECKOrO MPUMEHEHUS
AJIEKTPOMArHuTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, MPOMBIIIJIECHHOCTH, MEJTULIUHE).
N3yuenue nercTBrUs MArHUTHOTO TOJIS

Ha IPOBOJIHUK C TOKOM.

N3yuenue nercTBus 3JIEKTPOIBUTATEINS.
N3zmepenue KIIJI anexkTpoaBurarebHON
YCTaHOBKH.

Pacno3naBanuve u aHanu3 pa3InyHbIX
IIPUMEHEHUH DJIEKTPOIBUTATEIICH

(TpaHCHOpPT, OBITOBBIE YCTPOMCTBA U JIP.)

24

DIeKTpOMarHuTHast
MHIYKIUS

Oneitel @apanes. SBnenue
AIEKTPOMAarHUTHOU
uHaykuuu. [IpaBuno Jlenua.
DIIEKTPOreHepaTop.

OnEBITHI 11O HCCJICOAOBAHUIO ABJICHUA
3H€KTpOMaFHHTHOﬁ WHAYKIOWHA: UCCIICTOBAHUC
W3MEHEHMI 3HAUYCHUS U HaIIpaBJICHUSA
HMHAYKIOOUOHHOI'O TOKAa
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CriocoObI mosTyueHus
AIEKTPUUECKOMN SHEPTHH.
DJIEKTPOCTAHIIUH

Ha BO300HOBJISIEMBIX
HMCTOYHHUKAX YHEPTUU

Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOIT'PAMME
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9 KJIACC
No Hanmenosanne KoanuectBo | Ilporpammuoe conepxanue | OCHOBHBIC BUJIBI IEATEILHOCTH 00YUYaIOIIUXCS
/11 pa3aenoB U TEM JacoB
yueOHOro npeameTa
Pa3znen 1. Mexannueckue siBJeHUSA
1.1 | Mexanmdeckoe 10 MexaHndecKkoe BHKCHHE. AHaM3 ¥ 00CYXICHUE Pa3TMYHBIX TIPUMEPOB

TNIBYKEHHE U CITOCOOBI
€ro OIMUCaHUs

MarepuranbHas TOUKa.
Cucrema oTcuéra.
OTHOCUTENIBHOCTD
MEXaHHYECKOTO IBUKEHUS.
PaBHOMepHOE
IIPSIMOJIMHEWHOE JBUKECHUE.
HepaBromepnoe
IIPSIMOJIMHEWHOE JBUKECHUE.
CpenHsis 1 MTHOBEHHAs
CKOPOCTb TeJa NpH
HEPAaBHOMEPHOM JBUKECHHH.
YckopeHnue.
PaBHOyCKOpEHHOE
IIPSIMOJIMHEWHOE IBUKEHHUE.
CBo0OoOIHOE TTaJIEHHE.
Omnpbitsel ['anunes.
PaBHOMEpHOE IBUXKEHME

10 OKPYXKHOCTH.

[lepuon u wacrora
obpamenus. JInneitHas u
YIJIOBasi CKOPOCTH.

MEXaHUYECKOTO JBUKEHHUS.

OO6cyxaeHue rpaHul IPUMEHUMOCTH MOJENN
«MaTepuaibHas TOUKay.

OnucaHnue MEXaHUYeCKOTO JBUKEHUS
Pa3IMYHBIMU CcIIocoO0amMu (ypaBHEHHUE, TabIuUIIa,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYalINM, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTEILHOCTh MEXaHUYECKOTO
JIBUKEHUS.

HaOnronenre MeXaHM4eCcKOro JBUKEHUS Tesa
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.
CpaBHeHUE IMyTEW U TPACKTOPUI JBUKEHUS
OJIHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HBIX
TEJI OTCYETA.

AHanu3 Tekcta ["anuies 00 OTHOCUTENBHOCTH
JIBUKEHUS; BHIIIOJIHEHHE 3aaHUI M0 TEKCTY
(CMBICJIOBOE UTEHUE).

Onpenenenue cpeaHell CKOPOCTU CKOJbKEHUS
OpyCKa WJIM ABM>KEHHMS IIapUKa 110 HAKJIOHHOU
IJIOCKOCTH.

AHaim3 1 00CcyXieHue crioco00B
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[{enTpocTpeMUTENBHOE
yCKOpEeHue

PUOIMKEHHOTO OTIPEIeTICHUSI MTHOBEHHON
CKOpPOCTH.

OmnpeneneHre CKOPOCTH PABHOMEPHOTO
JBIDKEHUS (ITapyKa B )KUIKOCTH, MOJACIIN
AIEKTPUUYECKOTO aBTOMOOWIIS U T. 11.).
Omnpenenenue myTH, MPOUICHHOTO 33 TAHHBIH
IIPOMEKYTOK BPEMEHU, M CKOPOCTH TeJia

1o rpadrKy 3aBUCIMOCTH YT PaBHOMEPHOTO
JBIKEHUS OT BPEMEHHU.

OO6cyxaeHrne BO3MOXKHBIX TPUHITUTIOBR
JEHCTBUS TPUOOPOB, U3MEPSIFOIITUX CKOPOCTh
(CriuIOMETpPOB).

Breraucienue myTi ¥ CKOPOCTH MPH
PaBHOYCKOPEHHOM IIPSIMOJIMHEHHOM JIBHYKCHHUH
Tena.

Omnpenenenre NpORIECHHOTO IMTyTH U YCKOPEHUS
JBIDKEHUS TeJia 1Mo TpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO IPSIMOJIMHEHHOTO
JIBIKEHUS TeJla OT BPEMEHHU.

IIposepra eunomesvl. eciu

npU PaeHOYCKOPEHHOM OBUNCEHUU

0e3 HauaIbHOU CKOPOCMU NYMU OMHOCAMCA
KaK psi0 He4émHulX yuces, mo
CcOOmeemcmayuue nPOMeHCYmKu 6pemeHU
O0OUHAKOBHL.
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Onpenenenue yCKOpeHus Tea

MIpY PABHOYCKOPEHHOM JIBUKEHUU

10 HAKJIOHHOM IIJIOCKOCTH.

N3mepenure nepruoaa U 4acTOThI 0OpaIieHUS
TeJIa MO OKPY>KHOCTH.

OrnpeneneHne CKOPOCTH PABHOMEPHOTO
JIBUKEHHS TEJIA 110 OKPYKHOCTH.

Pemienue 3ama4d Ha onpeiesieHue
KUHEMATUYECKUX XapAKTEPUCTHUK
MEXAHUYECKOTO JIBUKEHHS PA3JIMYHBIX BUOB.
Pacno3naBanue u npuOImKEHHOE OTIMCAaHNE
PA3JIUYHBIX BUJOB MEXaHUYECKOTO JBUKCHUS
B IIPUPO/JIC U TEXHUKE (Ha MpUMeEpax CBOOOTHO
MMaJJarouX TeJ, IBM)KEHUS )KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEJACTB U Ap.)

1.2

BzaumonelicTBue Ten

20

[TepBbiit 3ak0H HproTOHA.
Bropon 3akon HerotoHa.
Tperun 3akoH HproToHa.
[IpuHLMIT cynepno3unu
CHIL.

Cuna ynpyroctu. 3akoH
I'yka. Cuia TpeHus: cuna
TPEHUS CKOJIBXKEHHUS, CUJIA
TPEHUS MIOKOS, IPYTUE BUABI
TPEHUSL.

Cuiia TSKeCTH M 3aKOH
BCEMHUPHOTO TATOTEHHUS.

Hab6mronenue u 00Cy)eHuE OMBITOB

C IBIDKCHHEM TeJla IPU YMEHBITICHUH BIHSTHUS
JIPYTUX TN, MPEMATCTBYIOMINX IBIKCHHIO.
Amnanns texcra ["anmnes ¢ onucanuem
MBICJICHHOT'O SKCIICPUMEHTA,
000CHOBBIBAIOIIECTO 3aKOH MHEPIIHH;
BBITIOJTHCHHE 33JTaHUN IO TEKCTY (CMBICIIOBOE
YTEHUE).

OOcyXaeHne BO3MOXHOCTH BBITIOJTHCHHSI
3aKOHA WHEPIIMU B PA3IMYHBIX CHCTEMax
OTCUETa.

HaOGmronenue u o0CyX1eHue MEXaHUYECKUX
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Y ckopeHnue cBOOOIHOTO
najeHus. /[BUyKeHue miaHeT
Bokpyr Connua. Ilepsas
KOCMHYECKASI CKOPOCTb.
HesecomocTs u neperpys3ku.
PaBHOBeCHE MaTeprabHOU
TOYKU. AOCOJIOTHO TBEPIOE
Teso. PaBHOBECHE TBEPAOTO
TeJa C 3aKPEIIEHHON OCBIO
BpauieHuss. MOMEHT CHJIBI.
LlenTp TsRECTH

SIBJICHUM, TPOUCXOISIIIIUX B CHCTEME OTCUETA
«Tenexka» mpu e€ paBHOMEPHOM

¥ YCKOPEHHOM JIBI’KCHUH OTHOCUTEITHHO
KaOuHeTa PU3MKY.

JleficTBUSA ¢ BEKTOpaMH CHUJI: BBITIOJIHEHUE
3aJIaHAM 110 CIIOKEHUIO U BHIYUTAHUIO
BEKTOPOB.

Habmronenue u/vunu npoBeieHUE OIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTb YCKOPEHUS
Tea OT MPWIOKEHHOW K HEMY CHJTBI U MaCChl
Tena.

AHanu3 1 00bsICHEHUE SIBIICHUN

C HCITI0JIb30BaHUEM BTOpOTo 3akoHa HeioToHa.
Pemenue 3a1au ¢ MCOIB30BaHUEM BTOPOTO
3akoHa HploTOHA U MpaBuMIIa CIOXKEHUS CHII.
Omnpenenenue 5KECTKOCTH MPY>KUHBI.

AHanu3 cuTyarnuii, B KOTOPBIX HaOII0JAI0TCS
ynpyrue neopmanuu, 1 uX 00bsICHEHHUE

C UCTIOJIb30BaHMEM 3aKoHa [ 'yka.

Peienue 3aa4 ¢ MCNOJIb30BaHUEM 3aKOHA
I'yka.

WccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS

CKOJIBKCHHS OT CUJIbI HOPMAJIbHOT'O JIaBJICHUS.

OO6cyxneHre pe3yabTaTOB UCCIICTOBAHMS.
Onpenenenue ko puimenTa TpeHus
CKOJIb)KEHUSI.

W3mepenue cuibl TPEHUS TTOKOSL.
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Pemenue 3ama4 ¢ ucnosb3oBaHueM (GOPMYITbI
JUISL CUJIbI TPEHUST CKOJIBKEHHS.

AHann3 IBMKEHMS TeJI TOJIBKO MOJI ICHCTBUEM
CHJIBI TSIPKECTH — CBOOOJIHOTO ITaICHHUS.
OOBsicCHEHUE HE3aBUCUMOCTH YCKOPEHUS
CBOOOHOIO MaJIcHUs OT MacChI TeJia.

O1eHKa BEIWYMHBI CUJIBI TSITOTCHUS,
JNIEUCTBYIOIIEH MEXY ABYMs TEJIaMU

(14 pa3HBIX Macce).

Amnann3 1BUKEHUS HEOECHBIX TE

MO/ JIEHCTBUEM CHIIBI TITOTCHUS

(C UCTI0JIB30BAHUEM JIOTIOJTHUTEILHBIX
HMCTOYHUKOB MH(GOPMAIIUN).

Pemenue 3a1a4 ¢ UCIOIB30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTEHUS U (DOPMYJIBI

JUTA pacy€ra CUJIbI TSKECTH.

AHaJIN3 OPUTHHAJIBHOIO TEKCTA,
OIKCBHIBAIOIIETO MPOSIBJICHUS 3aKOHA
BCEMUPHOTO TSATOTEHUS; BBIITOJIHECHHUE 3aJaHUI
0 TEKCTY (CMBICTIOBOE UTEHUE).

HaGmronenue u 00Cyk1eHne OnbITOB

110 U3BMEHEHUIO BECA TEJa ITPU YCKOPEHHOM
JIBHDKCHUH.

AHanu3 ycIoBHi BOSHUKHOBEHUSI HEBECOMOCTH
U NIEPETPY3KH.

Pemenue 3ama4 Ha onpeiesieHre Beca Tena

B Pa3JIMYHBIX YCIOBUSIX.
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AHan3 cui, 1eUCTBYIOUIUX Ha TEJIO,
MOKOSIIIEECs Ha Orope.
OmnpeneneHue NeHTpa TAKECTU PA3IMUHbBIX Tell

1.3.

3aKOHBI COXpAaHEHUS

10

Nmnynbc Tena. U3mMeHenue
UMITyJIbca. IMIynbC CHUIIBI.
3aKOH COXpaHEHUs
nmIryjbca. PeaktuBHoe
JIBUKEHHUE.

Mexanuueckas paborta u
MOIIHOCTh. PaboTa cun
TSKECTH, YIIPYTOCTH,
TpeHust. CBsI3b SJHEPTUU U
pab6oTtsl. [loTennmansHas
DHEPrus Teja, HOIHITOrO
HaJl TOBEPXHOCTBIO 3€MJIH.
IloTeHuManbHas SHEpPrus
CXKaTOU MPY>KUHBI.
Kunernueckas sneprusi.
Teopema 0 KHHETHYECKOMN
DHEPIruu. 3aKOH COXPAHEHUS
MEXaHUYECKON SHEPTUH

HaGmronenue u o0Cyx1eHre ONbITOB,
JEMOHCTPUPYIOLIUX MEPEady UMITYJIbCa

IIPY B3aUMOJECICTBUY TEJl, 3aKOH COXPAHEHUS
UMITyJIbCa MPU a0COMIOTHO yIIPYTOM U
HEYNPYroM B3aUMOJEICTBUU TEN.

AHanu3 cUTyaluii B OKpYy>Karoliei xKu3Hu

C UCIIOJIb30BaHUEM 3aKOHA COXPAHEHUS
VMITYJIbCA.

Pacno3HaBaHue sIBJI€HHS pEAKTUBHOTO
JNBH>KCHUS B IPUPOJE U TEXHUKE.
[IprMmeHeHne 3aK0Ha COXPAHEHUS UMITYJIbCA
JUISL pacyéTa pe3yJbTaTOB B3aUMOICUCTBHS TEIl
(Ha mpuMepax Heynpyroro B3auMoJIeHCTBHUS,
YHIPYTroro HEHTPAIBHOIO B3aMMOJIEHCTBHS IBYX
OJIMHAKOBBIX TEJI, OJHO U3 KOTOPBIX
HETIO[BUXKHO).

Pemenue 3a1a4 ¢ ncnosib30BaHUEM 3aKOHA
COXpaHEHUs UMITYJIbCA.

Onpenenenue padbOTHI CHIIBI YIPYTOCTH

IpU NOABEME IPy3a C UCHOJIb30BAHUEM
HEMOJABUKHOTO Y TOJIBHXKHOTO OJIOKOB.
H3mepeHre MOIHOCTH.

N3MmepeHne NoTeHIMAIBHOW SHEPTUHU yIIPYTO
nehopMUPOBAHHOMN MPY>KUHBI.
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M3mepeHne KWHETUYECKOW DHEPIUM Tena

10 JJIMHE TOPMO3HOTO MYTH.
DKCIepUMEHTAIbHOE CPABHEHUE U3MEHEHUS
MOTCHIIMAIBHOW U KHHETUYECKOW SHEPTUM Tena
IIPY JIBUKEHUU N0 HAKJIOHHOM MJIOCKOCTH.
DKcrnepuMeHTalbHasi IPOBEpPKa 3aKOHA
COXPaHEHUSI MEXAHUYECKON SHEPTUH

IpU CBOOOHOM MaJCHUHU.

[IpumMeHeHMe 3aKOHA COXPAaHEHHUS
MEXaHUYECKON SHEPTUM ISl pacueTa
MMOTEHUIMAJIbHON Y KHHETUYECKOU YHEPTUM TENA.
Pemenue 3a1au ¢ uCIoOJIb30BaHUEM 3aKOHA
COXPAaHEHUS MEXaHNYECKOW JHEPTUU

Hroro no pazneny

40

Pa3n

e 2. Mexanu4deckKue Ko

Je0aHUA U BOJHBI

2.1

Mexananueckue
KOJICOaHUS

7

KonebartenpHOE ABMKEHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHUM: TIEPUO]T,
4acToTa, aMIUTUTY/a.
MaremMatuyeckuu u
NPY>KHHHBIN MasiTHUKH.
[IpeBpareHue sHeprun
pu KoJebaTeaIbHOM
TBUKCHUM.

3aTyxaroiue KojeOaHus.
BrinyxneHnble kojaeOaHus.
Pesonanc

HaOmronenne koae0anuii 1101 JEUCTBUEM CHII
TSOKECTH U YIIPYTOCTH ¥ OOHAPYKEHUE
MOIOOHBIX KOJICOAHUH B OKPYXKAIOIIEM MUPE.
Ananu3 xonebaHuil rpy3a Ha HUTH U

Ha npyxuHe. OnpeeneHne 4acToThl
KOJICOaHHMI MaTeMaTHYECKOTO U MPY>KHHHOTO
MasTHUKOB.

HaOmronenue u 00bsCHEHUE SIBICHUSA
pe3oHaHca.

MccaenoBanre 3aBUCUMOCTH TIEPHO/Ia
KOJIeOaHMI MOABEIIICHHOTO K HUTHU TPy3a

OT JJIMHBI HUTH.
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[TpoBepka HE3aBUCUMOCTH MEepUOIa KoJieOaHU

Ipy3a, MOJABCIICHHOIO K JICHTC, OT MAaCCHI I'py3a.

Hab6mronenue u o0Cyk1eHUEe OTBITOB,
JEMOHCTPHUPYIOIINX 3aBUCUMOCTD TIEPHOIa
KoJIe0aHUH MPY>KUHHOTO MasTHUKA OT MacCChI
rpy3a U )XECTKOCTH IIPYKUHBI.

[IpuMeHneHre MaTeMaTHYECKOTO U TPYKUHHOTO
MasiTHUKOB B KA4€CTBE MOJIEJICH JIJIsl OTIMCAHUS
KOJIeOaHMI B OKpYKAIOIIEM MHUPE.

Pemenne 3amau, CBA3aHHBIX C BEIYHCICHHUEM
VI OIIEHKOMW YacTOTHI (TIEpro/1a) KoJieOaHui
Usmepernue yckopenus c60600H020 NadeHs.

2.2

MexaHnueckue
BOJIHBI. 3BYK

MexaHnuecKre BOJIHBI.
CBOIICTBa MEXaHUYECKUX
BOJH. [IponosibHbIE 1
NONEepPEYHbIEC BOJHBI. [[nHa
BOJIHBI M CKOPOCTb €€
pacrpoCTpaHEHUs.
MexaHn4yecKre BOJHBI

B TBEPIOM TelIE,
CEHICMUYECKUE BOJIHBI.
3ByK. ['pOMKOCTb 3BYyKa U
BbICOTA TOHA. OTpakeHUE
3Byka. MH}pa3Byk u
YIBTPa3BYK

OOHapy)KeHue U aHAJIN3 BOJTHOBBIX SIBJICHUN
B OKpY>KaroIlieM MHUpe.

HaGmronenue pactipoctpaneHus mpoA0TbHBIX
Y TIOTIEPEYHBIX BOJIH (HA MOJICNIN) U
oOHapyXeHHE aHATOTHYHBIX BUI0B BOJH

B IPUPOJE (3BYK, BOJIHBI HA BOJIE).
Brrancnenue JUIMHbBI BOJTHBI B CKOPOCTH
pacnpocTpaHEHUs 3BYKOBBIX BOJIH.
DKCIEepUMEHTAIBHOE OTIPE/ICTICHUE TPAHHIT
YaCTOTHI CIIBIIIIMMBIX 3BYKOBBIX KOJICOAHMIA.
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa

OT YacCTOTHI (B TOM YHCIIC, C HCIIOJIb30BaHHEM
MY3bIKaJTbHBIX HHCTPYMEHTOB).

HabGnronenue u 00bsICHEHUE SIBJICHUS
aKyCTHYECKOTO PE30HAHCA.
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AHaJIN3 OPUTHHAIILHOT'O TEKCTA, MOCBAMIEHHOTO
WCIIOJIb30BaHUIO 3ByKa (WU YJIbTPa3ByKa)

B TEXHUKE (3XOJIOKAIUs, YIbTPAa3BYK

B MEJIUIIMHE U JIp.); BHITIOJHEHHUE 3aJaHUI

10 TEKCTY (CMBICJIOBOE YTEHUE)

Hroro no pazneny

15

Pa3zneu 3. D1eKTPOMATHUTHOE 110J1€ U 3JIEKTPOMATHUTHbIE BOJHBI

3.1 | DnekTpomarauTHOE 6 DIEKTPOMarHUTHOE TOJIE. [TocTpoenue paccyxieHnii, 000CHOBBIBAIOIIUX
noJie u DJIEKTPOMArHUTHBIC BOJIHBI. | B3aUMOCBSI3b AIEKTPUUYECKOTO U MAarHUTHOI'O
AJIEKTPOMATHUTHBIE CaoiicTBa MIOJIEN.

BOJTHBI AIIEKTPOMATrHUTHBIX BOJIH. DKCIEPUMEHTAIBHOE U3YYEHHE CBOMCTB
[lTkaja 3JIEKTPOMArHUTHBIX | 3JICKTPOMArHUTHBIX BOJIH (B TOM YHCJIC
BOJIH. Vcnionb3oBaHue C TIOMOIIbI0O MOOUITLHOTO TeNe(OHa).
AIIEKTPOMATrHUTHBIX BOJIH AHanu3 peHTTeHOBCKUX CHUMKOB
JUTSI COTOBOM CBSI3H. YEJI0BEYECKOr0 OpraHmu3ma.
DNEKTPOMAarHUTHas IPUPOJA | AHAIM3 TEKCTOB, OMMCHIBAIOIIMX MTPOSBICHUS
cBera. CKOpOCTh CBETA. 3JIEKTPOMArHUTHOTO U3JTyYEHUsI B IPUPO/IE:
BoiHOBBEIE CBOMCTBA CBETA | )KMBBIC OPTaHU3MBI, U3Ty4YCHUSI HEOSCHBIX TEIT
(CMBICJIOBOE UTEHHE).
Pacno3HaBanue 1 aHanmn3 pa3auyHbIX
MPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJIH
B TEXHUKE.
N3y4yeHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3amau ¢ ucnosib3oBaHueM (Gpopmyi
JUTSL CKOPOCTH DJICKTPOMArHUTHBIX BOJIH, JITHHBI
BOJTHBI ¥ 9YaCTOTHI CBETA
Htoro no pazneny 6
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Pa3nea 4. CBeToBbIE ABJICHUSA

4.1

3aKOHEBI
pacrpoCTpaHeHUS
cBETa

JIyueBas mozeinb CBeTa.
Hcrounuku caera.
[IpssmonHeHOE
pacrpoCTpaHEHNE CBETA.
3atmenust Connua u JIyHsbl.
Otpaxenue cBeta. [1nockoe
3epKaJio. 3aKOH OTPAKEHUS
CBETA.

IIpenomiienue cBera. 3aKoH
npenomieHus ceera. Ilonnoe
BHYTPEHHEE OTPAKCHUE
ceeta. Mcnonbs3oBanue
MIOJTHOTO BHYTPEHHETO
OTPAKEHUS B ONITUYECKUX
CBETOBOJIAaX

HaGntogenue onbIToB, AEMOHCTPUPYIOIIUX
SABJICHUE MPSIMOJIMHENHOTO paCIPOCTPAHEHUS
cBeTa (BO3HUKHOBEHHE TEHU U MOIYTEHN),

U UX UHTEPIIPETALMS C UCTI0JIb30BAHUEM
MOHSATUSI CBETOBOIO JIy4a.

OObsicHEHUE U MOJECIUPOBAHUE COTHEYHOTO U
JIYHHOTO 3aTMEHUM.

HccnenoBanre 3aBUCUMOCTH YIJIa OTPaKEHUS
CBETOBOTIO JIy4ya OT yIJja NaJcHUs.

N3yuyenue cBOMCTB H300paXeHUs B INIOCKOM
3epKa’e.

HaOmronenne u 00bICHEHHUE OIBITOB

IO MOJTYYEHUI0 U300paKEHH B BOTHYTOM U
BBITTYKJIOM 3epkajnax. HaGmonenue u
00BSICHEHHE OMBITOB IO MPEJIOMJICHUIO CBETA
Ha FPaHUIIE PA3IMYHBIX CPEJl, B TOM YHUCTIE
OMBITOB C TIOJIHBIM BHYTPEHHUM OTPa’KEHHUEM.
HccnenoBanue 3aBUCUMOCTH yrIiia
MPEJIOMIICHUS OT yTJIa MaJIeHUs] CBETOBOIO JTyya
Ha TPAHULE «BO3IYX—CTEKIIO.
Pacnio3HaBanue sIBICHHUN OTPaXEHUS U
MPEJIOMIICHUS CBETA B TIOBCETHEBHOM JKU3HU.
AHanu3 1 00bICHEHUE SIBJICHUSI OTITUYECKOTO
MHUpaxa.

Peuienue 3a7a4 ¢ HCNOIb30BAHUEM 3aKOHOB
OTPAKECHUS U MPEIIOMJICHUS CBETa
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4.2 | JIuH3BI ¥ ONITHYECKUE 6 JIunza. Xox nydeit B munze. | [lomydeHue nzo0paxeHuid ¢ MOMOIIBIO
pUOOPHI Onrtuueckas cucteMa cobuparomel 1 pacCerBaIOIIEH JIMH3.
doTtoanmnapara, mukpockomna | OnpeneneHue (pOKyCHOTo pacCTOSHUS U
u Teneckona. ['na3 kak ONTUYECKOU CUJTbI COOMPAIOIIEH JIMH3HI.
OIITUYECKAs CUCTEMA. AHaJIN3 yCTPOUCTBA U IPUHITUIIA AEHCTBUS
bimzopykocTs n HEKOTOPBIX ONTUYECKUX TPUOOPOB:
JAIbHO30PKOCTh doToamnmapara, MUKpOCKOTA, TEJIECKOMA.
W3ydeHune moienu ria3a Kak ONTHYECKON
CUCTEMbI. AHAJIN3 SIBICHUN OJTU30PYKOCTH
Y TAJIbHO30PKOCTH, PUHLINIIA AEHCTBUS
OYKOB
4.3 | Paznoxxenue 0enoro 3 Pasnosxxenue Oenoro ceeta Habmonenue paznoxxenust 6eaoro ceta
CBETa B CIIEKTP B ciekTp. OnbIiTel HetoTOHA. | B CIEKT).
CrnoxxeHue CreKTpaTbHbIX Hab6mronenue u 00bSICHEHHE ONBITOB
uBeToB. J(ucnepcus ceera IO MOJIYYEHUI0 OEJIOro CBeTa MpH CI0KEHUU
CBETa pPa3HbIX LIBETOB.
[IpoBenenrie 1 00BICHEHHE OMBITOB
10 BOCIIPUSATHUIO LIBETA IPEAMETOB IIPU UX
HaOJIIOICHUH Yepe3 [IBETOBbIE (DUITBTPHI
(LIBETHBIEC OYKH)
Htoro no pazneny 15
Pa3znen S. KBaHTOBBIC SIBJICHUS
5.1 | Ucnyckanue u 4 Omnsitel Pezepdopaa u O6cyxaenue 1enmu onbIToB Pesepdopna

IOTJIOMICHUE CBCTA
aTOMOM

IJ1aHCeTapHasa MOJCJIb aTOMaA.

Monens atoma bopa.
Hcenyckanue u noryionieHme

1O UCCJICAOBAHHUIO aTOMOB, BBIABHIXKXCHUC
THUIIOTE3 O BOSMOKHBIX PE3yJibTaTaX OIIBITOB
B 3aBUCUMOCTHU OT IMPCAIIOJIaracMoro CTpoCHUA
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cBeTa aTOMOM. KBaHTHL.
JInHenyaTeIe CIEKTPBI

aTOMOB, (HOpPMYTHpPOBAaHUE BHIBOJIOB

U3 PE3YNbTATOB OIIBITOB.

OOcy>x1eHne IpPOTUBOPEUHIA MIJIaHETAPHOU
MOJEJIM aTOMa U OCHOBAaHUMU ISl TUIIOTE3bI
Bbopa o cranmoHapHbIX OpOUTaX 3JIEKTPOHOB.
HabumroieHre CruiomHbIX U TMHEHYaThIX
CIIEKTPOB U3JIy4YEHUs Pa3JINYHbIX BEIIECCTB.
OOBbsCHEHNE TUHENYATHIX CIIEKTPOB U3ITYUCHHS

5.2

CrtpoeHre aTOMHOIO
aapa

PannoaktuBHOCTB. Allb(ha-,
OeTa- 1 raMMa-U3Ty4CHHUS.
CtpoeHue aTOMHOTO sipa.
Hyxnonnas monens
aTOMHOTO s1pa. M30ToIs!.
PannoaktuBHEbIE
npespaeHus. [lepuon
II0JIypacnana aTOMHBIX sIIep

OO6cyx)aeHne BO3MOKHBIX TUIIOTE3 O MOJACIIAX
CTPOEHHUS sifIpa.

Omnpenenenre cocTasa siiep Mo 3a1aHHBIM
MaCCOBBIM U 3apsA0BBIM YHCIIaM U

TI0 TIOJIO’KEHUIO B TIEPUOINICCKON CUCTEME
3JIEMEHTOB.

AHanu3 U3MEHEHUs COCTaBa sapa U ero
MIOJIOKEHUST B IEPUOUICCKON CUCTEME

IPY O-PATUOAKTUBHOCTH.

HccnemoBanmne TPEKOB 0-9aCTHIL TIO TOTOBBIM
dboTorpadusim.

ObHapy>xeHue U u3MepeHne palualliOHHOTO
(doHa ¢ TOMOMIBIO TO3UMETPA, OIICHKA €TO
WHTEHCUBHOCTH.

AHanu3 OMOJOTUYECKUX U3MEHEHUH,
TIPOUCXOISAIINX TIOJT ACHCTBUEM
PaIMOAKTUBHBIX U3ITyYCHUH.
Vcrionp30BaHue paioaKTHBHBIX W3ITYYCHHUH
B MEJUITNHE
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5.3 | SlnepHble peakuuu 7 SnepHble peakunu. 3aKOHbl | PellieHue 3a1a4 ¢ UCNoJIb30BaHUEM 3aKOHOB
COXpPAaHEHMS 3apsAI0BOTO U COXpaHEHUSI MaCCOBBIX U 3apsAIOBbIX YUCEI
MacCOBOI0 YHCEJI. DHEPTUsl | HA OMpeelieHUe Pe3yIbTaToOB SACPHBIX
CBSI3M aTOMHBIX siiep. CBs3b | peakuuii; aHaJu3 BO3MOKHOCTH WU
MAacChl M DHEPIUM. Peakiimy | HEBO3MOXHOCTH SIACPHOM peakluu.
CUHTE3a U JACIICHUS s1IEp. OueHKa YHEPTUH CBSI3H SIAEP C UCIIOJIB30BAHUEM
Hcrounuku sneprun ConHua | popmysisl DUHIITEHHA.
v 3BE31. SnepHas OOcy:X1eHnE NEPCIIEKTUB UCIIOIb30BAHMS
sHepretuka. Jlencreus YIIPABJISIEMOI'0 TEPMOSAAEPHOIO CUHTE3A.
paZMOaKTUBHBIX U3AyYeHUH | OOCyKIeHUE MPECUMYIIECTB U SKOJOTHIECKUX
Ha KUBbIEC OPTaHU3MBI npo0JieM, CBSI3aHHBIX C SACPHOI SHEPTreTHKOM
Hroro no pasgemny 17

IHoBTOpPHUTEIHLHO-00001IAO I MOTYJIb

[ToBTOpEHUE U
000011eHE
coJiepKaHus Kypca
bu3uky 3a 7-9 KIacce

9

CucremaTtu3zanus u
0000111eHrE TPEIMETHOTO
COJIEp>KaHUs U OIbITa
NeSITeTHbHOCTH,
pUOOPETEHHOTO

NP U3YYEeHUHU BCETO Kypca
(hU3UKU OCHOBHOTO OOIIIETO
oOpa3oBaHUs.

[TonroToBKa K OCHOBHOMY
roCcyJapCTBEHHOMY
9K3aMeHy Mo (hu3uKe

1 00y4JaroImuXcs,
BBIOpPABIINX 3TOT Y4EOHBII
peaMeT

BrimonHenune yueOHbIX 3a1aHUl, TPEOYIOTIX
JEMOHCTpAIM1 KOMIIETEHTHOCTEH,
XapaKTePU3YIOIIUX €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

— MPUMEHEHUS NOJIYYCHHBIX 3HAHUM

JUISL HAYYHOTO OOBACHEHUS (PU3NUECKUX
SABJICHUM B OKpY>KalOLEeH IPUPOJE,

B [TIOBCETHEBHOM KU3HU U BBISBIICHUS
(bu3nYECKUX OCHOB Psiia COBPEMEHHBIX
TEXHOJIOTHUH;

— MIPUMEHEHHUST OCBOCHHBIX
AKCIIEPUMEHTAIILHBIX YMEHU N

JUTSL UcClieIoBaHuUsT PU3HUECKUX SIBIICHUH,
B TOM YHCIIE ISl IPOBEPKHU TUIIOTE3
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Y BBISIBJICHHS 3aKOHOMEPHOCTEM.

Pemenue pacu€rHpix 3a1a4, B TOM YUCIIE
MIPEANOIATA0IINX UCTIOIB30BaHNE (PU3NIECKUX
MO/IEJIe 1 OCHOBAHHBIX Ha COAEPKaHUU
Pa3TUYHBIX pa3aesioB Kypca (pu3uku.
BrinosHeHue u 3amura rpynmnoBbIX WK
WHIMBUAYAJIbHBIX POEKTOB, CBSI3aHHBIX

C coJiep KaHueM Kypca (pU3uku

Htoro no pazneny 9
OBILEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
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