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MNOACHHUTEJIBHAS 3AIIHCKA

[IporpaMma mno ¢u3Mke Ha ypoOBHE OCHOBHOro obiero odpaszoBanus
COCTABJIEHAa HA OCHOBE MMONOKEeHHil M TpeDoBaHMII K pe3ynbTaTaM OCBOEHHA Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTelNbHONH MPOrpPaMMBbl, MPEIACTABICHHBIX B
®I'OC 000, a raxke ¢ yuérom (peaepanbroii pabodeii mporpaMMel BOCITHTAHHA W
Konuenuuu npenonaBanusa ydeOHoro npeamera «DHU3HKa».

Copepianne mnporpamMmel 10 (U3MKE HanpaelieHo Ha (OPMHPOBAHME
€CTEeCTBEHHO-HAYYHOI IpaMOTHOCTH 00YYalIMXcAd H OpraHH3alHi0 H3y4YeHUsd
Gu3MKH Ha AeATENbHOCTHOH ocHOBe. B mporpamme no (u3HKe YYHTBIBAHOTCH
BO3MOKHOCTH yueOHoro npeamera B peanusanuu tpedosanuii @I'OC 000 «k
MUIAHUPYEMBIM THYHOCTHBIM H METanpeIMeTHBIM pe3yabTaTaM 00yUeHHs, a TAKKe
MEKITPEJMETHBIE CBA3H ECTECTBEHHO-HAYYHBIX Y4eOHBIX IPEJIMETOB HAa YPOBHE
OCHOBHOI0 00111ero odpazoBaHHs.

[Iporpamma no ¢gusuke ycTaHaBIMBAaeT pacnpeaesieHue ydedHoro marepuana
Mo rojilam ody4eHus (1Mo Kiiaccam), npejularaer NpUMEpPHYH TMoClIe/10BaTelIbHOCTh
M3Y4CHHA TEM, OCHOBAHHYI0 HAa JIOTHKE Pa3BHUTHA TNPEIMETHOTO COACPKAHHMA H
y4éTe BO3PACTHBIX OCODEHHOCTEH 00yUalOIIHXCH.

[Tporpamma mo ¢Qusuke paspaborana ¢ 1ENbI0 OKa3aHHA METO/HYECKOH
MOMOIIIH YYHTENIIO B CO3JaHHH paboudeii mporpaMmMel o y4eOHOMY TIpeMETY.

Du3uka  ABIAETCA  CUCTEMOOOPA3YIONIMM Ul €CTECTBEHHO-HAYUYHBIX
yueOHBIX MPEJAMETOB, MOCKOIBKY (PH3HYECKHE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB
M ABJCHHMH, W3Y4aceMbIX XHMHeH, Owomorueid, actpoHomueii M (PHM3MYECKON
reorpaueii, BHOCHT BKJIaJ] B eCTECTBEHHO-HAYYHYH) KApTHHY  MHpa,
npefocTaBiIgeT HauOonee sAcHbIE 00pasibl NPHMEHEHHS HAy4YHOTO METO/a
MO3HAHUA, TO €CTh croco0a Nnoly4YeHHs JIOCTOBEPHBIX 3HAHUH O MHpe.

Onna w3 rnaBHBIX 33134 U3HYecKoro o0pa3oBaHHs B CTPYKType oOmiero
o0pa3oBaHus COCTOMT B (JOPMHPOBAHHH E€CTECTBEHHO-HAYYHOH I'PaAMOTHOCTH M
HHTEpeca K Hayke Y 00yuaronMxcs.

M3yuenne ¢u3ukn Ha 0a30BOM YpOBHE TMIPEANONaraeT oOBJaJeHHE
CHEIYIOIMMH  KOMIIETEHTHOCTAMH, XapakTePpH3YHOIIHMH €CTECTBEHHO-HAYUHYHO
rPAMOTHOCTB:

¢  Hay4yHO OOBACHATL ABJICHUS;

¢ OLEHUBATE H MOHUMATE OCOOEHHOCTH HAYYHOI'O UCCIIE/I0BAHHS;

e HMHTEPOPETHPOBATH  [JaHHBIE W WCIONB30BaTh  HAy4HBIC
J10Ka3aTe/bCTBA /U1 IOJIYYEHHs BbIBO/IOB.

Llenn wu3yueHHs (HU3MKH Ha YPOBHE OCHOBHOro oOmero o0Opa3zoBaHHA
onpenencusl B KoHuenuuu mnpenogaBanus ydeOnoro mnpeamera «@usuka» B
oOpazoBaTenbHBIX  opranu3zaumsax Poccuiickoi  @eaepauuu, peanH3VvIOLIHX
OCHOBHBIE  00IIe0Opa3oBaTeNbHBIE TMPOTPAMMBI, YTBEPKAEHHOH  pelIcHHEM



Konnernn Munucrtepcersa npocsenieHus Poccuiickoit Meaepaumu (npoTokon ot 3
nekabps 2019 r. Ne [1K-4gH).
Hean n3yvuenus Gpuzngu:

npuo0OpeTeHHe HWHTepeca W CTPeMICHHS O00y4aromuxcs K Hay4YHOMY
H3Y4YEHUIO TPHUPO/BI, PAa3BUTHE HMX MHTE/UIEKTYAJbHBIX W TBOPYECKHX
cnocoOHOCTEH;

pa3BUTHE TIPEJCTABICHHH 0 HAYYHOM METOJE MO3HAHHA U GOpPMHUPOBAHHE
HCCIIEI0BATENBCKOrO OTHOLIEHHSA K OKPY/KAOUHM SIBJICHHSAM;
(hopMHUpOBaHHE HAYYHOIO MHPOBO33PEHUA KaK pe3yiabTaTa H3YYeHH:
OCHOB CTPOCHHA MAaTEPHH H (PYHIaAMECHTANBHBIX 3aKOHOB (PU3HKH;
(hopMupoBaHHe MpeicTaBIeHHA O PoiM (DU3HKH JUIS PasBHTHA JPYrHX
€CTeCTBEHHBIX HAYK, TEXHHKH U TeXHOJIOTHIi;

pasBUTHE  TPEJACTABICHHI 0  BO3MOKHBIX  chepax  Oyayuiei
npoecCHOHANBHOI JIesTENIHOCTH, CBA3aHHON ¢ (PU3MKOMH, 1MOJAroTOBKa K
AanpHelneMy 00yMeHHIO B ITOM HAaTPaBICHHH.

HocTwkenue dTHX 1eneil nporpaMmel 110 (M3MKE Ha YPOBHE OCHOBHOI'O
oOmiero o0Opa3zoBaHusa oO0ecnevHBaeTCsA PelIeHHeM CIeIYIOIMHUX 3a1a4:

npuodpeTeHHe 3HaHWIE O  JIMCKPETHOM  CTPOCHHMM  BEILIECTBA, O
MEXaHHYECKHX, TEeIIOBbIX, MEKTPHUYECKHX, MAarHHTHBIX H KBaHTOBBIX
ABIIEHHAX

npuodpereHHe YMEHHWH OIMHCHIBATE W OOBACHATE (PU3MYECKHE SIBIIEHHS C
HCIOIB30BAHNEM MOTYYEeHHBIX 3HAHUI;

OCBOEHHME METOJOB pEIICHMA MNPOCTEHIUHWX pacu€THBIX 3aj1a4 ¢
HCIOJIB30BaHHEM (pr3HUECKHX Mo/leneH, TBOPUYECKHX "
NPaKTHKO-OPHEHTHPOBAHHBIX 3a/1a4;

pasBHTHE YMeHHH HadMo1aTh MPUPOIAHBLIE ABICHHS W BLITIOJIHATE OMBITHI,
naboparopHele  padOTEl M JKCHEPHMEHTANILHBIE  WUCCIEIOBAHHA ¢
HCIOIB30BAHHEM H3MEPUTEIBHBIX MPHOOPOB;

ocBoeHue npuémor padotel ¢ MHpOpMaALHER PHINYECKOTO COJIepKAHH,
BKJIIOHAA HHGPOPMAIHIO O COBPEMEHHBIX JOCTHKEHHUAX (PU3UKH, aHAIIH3 H
KPHUTHYECKOE OLEHHBaHHE HH(OPMALIHH;

3HAKOMCTBO €O cpepamMH npodeccHOHATEHON 1eSTeTLHOCTH, CBA3AHHBIMH
¢ (u3MKOH, M COBPEMEHHBIMH TEXHOJIOTMAMH, OCHOBAaHHBIMH Ha
JOCTHKEHUAX (PU3HYECKOH HAyKH.

Ha wusyuenue ¢dwuznku (0a30BbIi YpOBEHb) HA YPOBHE OCHOBHOTO 0OIIEro

oOpasoBaHus oTBOANTCS 238 yacoB: B 7 kiacce — 68 yacos (2 yaca B Helelo), B 8
knacce — 68 vacor (2 yaca B Henentw), B 9 knacce — 102 yaca (3 gaca B Henenw).

[Tpennaraemelii B nporpamme 1o (u3uke nepedeHs jnadopaTopHeIX padoT H

OIIBITOE HOCHT pEKDMEHﬂﬂTE.’ILHbIﬁ XdpaKkTep, YUYHTCIb OCIacT BLIE'G[J IMMpOoBCICHHA



nadopaTopHeIX padOT M ONBITOB C YYETOM HHIANUBHIYAIBHBIX OCODEHHOCTEH
00y4aloIIHXCcA, CIMHUCKA IKCIEPHMEHTANBHBIX 3aJlaHui, TpeaiaraeMblX B paMKax
OCHOBHOI'0 FOCYIaPCTBEHHOI0 IK3aMEHA 1O (PU3HKE.



COJEPKAHHE OBYYEHHSA

7 KJIACC

Paznen 1. @u3nka u eé poiib B NO3HAHHH OKPY/KAKIIEr0 MHpPA.

du3uka — Hayka o npupoje. SBnenus npupobl. MU3HYECKHe ABJICHUA:
MEXaHHYECKHE, TCIUIOBLIC, MICKTPHYECKHE, MATHUTHBIC, CBETOBLIC, 3BYKOBLIC.

®uznueckne BenuuMHbl, M3imepenve ¢usznueckux BesuuH. PU3HuecKHe
npuoopsl. [lorpemnocts n3Mepenuii. MexayHapoaHas cHcTeMa eIMHHIL.

Kak ¢wu3uka wu apyrue ecTeCTBEHHBIC HAYKH M3Y4aloT [PHPOLY.
EcrecrBeHHO-HayuHBIH MeTO/ T03HAHWA: HAOJ0/IeHHe, 10CTAHOBKA HAY4YHOI'O
BOTIPOCA, BBIIABHKEHHE THITOTE3, JKCIIEPHMEHT IO MPOBEPKE THIOTE3, 00bACHEHHE
Habaogaemoro apinerus. Onucanue PU3HYECKHUX ABJICHHUH € TTOMOIIBIO MOJIEIEH.

Hemoncmpanuun.

1. MexaHH4eCKHE, TEIUIOBBIC, JJICKTPHUYCCKHE, MATHHTHBIC, CBETOBBIC

ABIICHHA.
2. @uznveckue nMpUOOPBI U TPOLEIYPaA MPAMBIX W3MEPEHHI aHAJOTOBBIM H
LHPPOBBIM TPHOOPOM.
Jlabopamopnsie padomot u onvimeol.
1. Onpenenenue UEHbI ASNEHUA KB H3MEPUTEILHOIO npudopa.
2. HM3mepenue paccTosHHI.
3. M3mepenue o0bEMA KHUIKOCTH H TBEPAOTO Tena.
4. OrnpenenenHne pasMepoB MajblX Tell.
5. M3mepenue TemmneparTyphl NPH TMOMOIIH KHIKOCTHOIO TEpMOMETpa M
JaTYHKA TEMICPAaTYPHI.

6. llposeinenne McclieloBaHUS 110 MPOBEPKE IHIOTE3LI: [JAILHOCTE Monéra
apHKa, MYIIEHHOT0 TOPH30HTAIBHO, TeM OO0blle, YeM OOMblle BBICOTA
MyCKa.

Pa3znen 2. [lepponayaibHble CBeIeHHS 0 CTPOCHHH BellecTBA.

CtpoeHue BeIIECTBA: aTOMBI M MOJCKYNBI, HX pa3sMepbl. OMNbBITHI,
JIOKa3bIBAKIIHME JIMCKPETHOE CTPOEHHE BEIIECTRA.

HeuxeHnne wuacTHl BemlecTBa. CBfA3b CKOPOCTH [BHKEHHA YacTHI[ C
Temneparypoil. bpoyHosckoe neuxkenue, audQysua. BszaumopeilicTBHe 4dacTHIl
BEIeCTBA: MPUTAKEHHE U OTTATKHBAHHE.

ArperaTHble COCTOSHHA BEIIECTBA: CTPOGHHE Ta30B, AKHIKOCTEH M TBEPIBIX
(KpUCTA/UTHYECKHX) Tell. B3auMOCBA3b Meky CBOHCTBAMHM BEIIECTB B Pa3HBIX
ArperaTHBIX COCTOSHUSAX M HX AaTOMHO-MONEKYIApHBIM cTpoeHHeM. Oco0eHHOCTH
arperaTHbIX COCTOAHHHI BOJIBI.

Hemoncmpanuu.

1. Habmonenue OpOyHOBCKOTO JBHKCHHA.



2. Habmonenue quddysun.

3. HabOmopenue — sBIIEHHIA, 0OBACHAIIHXCSA PUTAKEHHEM WITH
OTTATKMBAHHWEM YACTHI] BEILCCTBA.

Jladopamopnsie padomot u onvimel.

1. Ouenka guaMeTpa aroMa METOAOM pAJOB (€ HCIOIb30BAHHEM
(pororpadmii).
2. OneITe! N0 HAONIOJEHUIO TEMIOBOTO PACHIMPEHHS Ta30B.
3. OnpITel 110 OOHAPYKEHHIO ACHCTBHA CHII MOJIEKYISPHOIO IPHTAMKEHHS.
Paszaen 3. Ipm:kenne H B3auMO/1eHCTBHE Tel.
Mexannyeckoe ABWKeHHE. PaBHOMEpDHOE M HEPaBHOMEPHOEC BHKCHHE.
Ckopoctb. CpefiHas CKOPOCTh IPH HEPABHOMEPHOM JIBHAKEHHH. Pacuér nyrtu u
BPEMEHH BHKCHHA.
Asnenue uHepuu. 3akoH MHepuuH. BiammopneiicTBue Ten Kak NpHYHHA
H3MEHEHHMsS CKOpPOCTH JIBM:KeHHMs Ten. Macca kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTe BemecTBa. CBA3H MUJIOTHOCTH € KOJIMYECTBOM MOJICKYT B CIMHHIIC
o0bEMa BelecTBa.
Cuna kak xapakTepHCTHKa B3auMoJelicTeus Ten. Cuia ynpyrocTH M 3aKoH
I'yka. M3mepenne cHiabl ¢ MOMONIIBIO JHHAMOMETpPA. fBICHHE TATOTCHHA M CHIa
TsaxecTH. CHna Ts:kecTH Ha apyrux nnaderax. Bec tena. Hesecomocts. Cnoxkenue
CHJI, HampaeJIEHHBIX MO 0AHOW mpsamoi. PaBHoaelcTByomas cuia. CHiaa TpeHus.
Tpenue ckonbxKEHUs U TPEHHE 1TOKOA. TpeHHe B NPUPOJIE H TEXHHUKE,
Hemoncmpanuu.
1. Habmojenue MexaHM4ecKoro JIBHKEHHS Tena.
2. M3mepenHe CKOpOCTH NPAMOIHHEHHOTO JIBUKEHHS,
3. HaOmrojaeHue ABIEHHA HHEPLIUH.
4. Habmoaenue M3MeHEHHs CKOPOCTH IPH B3aUMO/IEHCTBHHM Tell.
5. CpaBHEHHE Macc 110 B3aUMO/I1eHCTBHIO Tell.
6. CrnoskeHMe CHII, HANPABJICHHBIX 11O OJIHOI MPAMOIA.
Jlabopamopusie padomol u onvimeol.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOrO ABHKEHHA (ILIAPHKA B JKHIKOCTH,
MOJIEJIH NIEKTPHYECKOro aBTOMOOMIIA M TaK Janee).

2. Omnpenenenue cpegHed CKOPOCTH CKONBXKEHHA OpycKa WM ILIApHKa MO
HAKJIOHHOH TMIIOCKOCTH.
Omnpenenenne NJIOTHOCTH TBEPAOTO Tena.

4. OmnbITel, JAEMOHCTPHUPYIOLIHE 3aBHCHMOCTh pacTsukeHHA (aedopmaimn)
MPYHKHUHBI OT MPHIOHKEHHOH CHITBI,

5. ONBITE, JeMOHCTPHPYIOIIHE 3aBHCHMOCTE CHIIBI TPEHHS CKONBKEHHA OT
Beca Tela M XapaKTepa CONPHKACAKIIHXCA MOBEPXHOCTEH.

Pasznen 4. laBienune TBEpAbIX TeJl, KHAKOCTEH H ra3oB.



Hasnenne. CriocoObl yMEHBIIEHUS M YBEITHYEHHS JaBleHuA. JlapieHue rasa.
3aBHCHMOCThL [JaBIIeHHA raza oT o0BEma, Temmeparypel. llepemaua naeneHus
TBEPABLIMU TENAMH, KHAKOCTAMH W raszamu. 3akon Ilackans. IlneBmatuueckue
MAalIHHBI. 3aBHCHMOCTEL JaBIEHHSA MKHIKOCTH OT ranyOuMHBL. ['MapocTaTHueckHil
napagokc. Coobuaronmecs cocyasl. ['HapaBnnyecKiue MEXaHHU3MBI.

Armochepa 3emnn u armoceproe aaenenue. IIpHuHHBI cylecTBOBaHMS
BO3AYIIHOH 00omoukn 3emnu. Onsit Toppuuennun. HMimepenue atmocdepHOro
JaBieHus. 3aBHCHMOCTE aTMOC(EpPHOro JaBJIEHHSA OT BBICOTBI HAJl YPOBHEM MOps.
[Tpubopsl a8 u3MepeHus aTMOC(EepHOro JIaBIeHHS.

HeiicTBHE KHOKOCTH M raza Ha NOrpy:kEHHOE B HUX Teno. BeTankuearomas
(apxumejiosa) cuna. 3akod Apxumena. [niasanue ren. Bozayxornasanue.

Hemoncmpanuu.
3aBHCHMOCTD JABJICHHSA Ta3a OT TEMIIEPATYPHI.

[Tepenaua napiieHus JKHIKOCTBIO H Ia3oM.
Cooburarommecs cocyasl.

['mapasiuueckuii npecc.

[posiBieHue aAeicTBUA aTMOC(EPHOTO IaBICHHS.

U

3aBHCHMOCTb BBITAIKMBAIONICH CHIIBI OT 00bEMA MOTPYKEHHOI HacTH
Tena | II0THOCTH KHIKOCTH.
PaBeHCTBO BEITANKHUBAIOIIEH CHITBI BeCY BHITECHEHHOH JKHIKOCTH.

8. YciioBde niiaBaHMs TeN: IUIaBaHWE WITH TMOTrpY:KEeHHE Tell B 3aBUCHMOCTH
OT COOTHOIIEHHS IJIOTHOCTE Tena M KHIKOCTH.

JTadopamopusie padomost u onsimeol.

1. Hccnenosanue 3aBHCHMOCTH Beca Tella B BOjie 0T 00bEMa NOrpyxEHHON B
AKHIKOCTh YaCTH TeNa.

2. Onpenenenne  BBITAJIKWMBAKOWIEH  CHIBIL, JICHCTBYIOILEH Ha  Tello,
MOTPYKEHHOE B KHJIKOCTh.

3. IlpoBepka HE3aBMCHMOCTH BBHITAJIKMBAIOIICH CHIIBL, ICHCTBYIOUICH HA TEJO
B AKHIKOCTH, OT MAacchl TeJa.

4. OnpITel, JOEMOHCTPHPYHOIIHE 3aBHCHMOCTh BBITAIKHMBAIOLICH CHIIBI,
NEHCTBYIONIEH HA TENO B KWIAKOCTH, OT o00BbEMa norpyxEéHHOH B
AKHIKOCTh YACTH TENa U OT IUIOTHOCTH JKHIKOCTH.

5. KonctpyupoBanue apeomerpa HIH KOHCTPYHMPOBAaHHE JIOJKH H
onpeaeneHue e€ rpy3onoabEMHOCTH.

Pasznen S. Padbora u MOIHOCTL., JHEPIrus.

Mexannueckas padora. MOIIHOCTE.

[IpocTele MexaHW3MBI: pbI¥ar, OJIOK, HAKIOHHAsA [UIOCKOCTh. [lpapuno

paBHOBecHs pbivara. [IpuMeHeHHe TpaBWiIa paBHOBeCHs pblMara K O/OKY.



«3omoroe mnpaewno» wmexaHukd. KIIJI npocteix mexanusmor. llpocteie
MEXaHH3MEBI B OBITY H TeXHHKE.

Mexannyeckas oHHeprua. KuberHdeckas M NOTCHUHAILHAA DHCPrHA.
[IpeBpauienne oqHOrO BHAA MEXaHHYECKOH 3HEPTHH B ApYyroil. 3aK0oH COXpaHeHus
IYHEPrHH B MEXaHHKE.

Hemoncmpauuu.

1. Ilpumepsl NPOCTBIX MEXaHU3IMOB.

Jlabopamopusie padomost u onsimsl.

1. Omnpenenenne padOTBl CHIIBI TPEHHSA NMPH PABHOMEPHOM JIBHKEHHH Tena

0 FOPH30HTAIBHON TOBEPXHOCTH.

2. Hccnenosanue yelloBHil paBHOBECHS phlyara.

3. HMamepenune KIIJ Hak1I0HHOH MJIOCKOCTH.

4. M3yyenue 3aK0HA COXpPAHEHHA MEXAHHYECKOH YHEPIHH.

8 KJIACC

Pasgen 6. Tennossbie siBJIeHHs.

OCHOBHBIC TIOJIOKEHHA MOJEKYISPHO--KHHETHYECKOH TEOPHH CTPOCHHA
BelecTsa. Macca M pasMepbl atoMOB M MOJIEKYIL. ONbIThI, NOATBEP/KIANONIHE
OCHOBHBIE MOJIOKEHHA MOJIEKYJIAPHO-KHHETHYECKOH TEOPHH.,

Mopenu TBEPAOro, JKHAKOTO M Tra3000pa3HOTO COCTOAHWI BEIICCTBA.
Kpucranmueckne u amopdusie Tena. O0bicHEHHE CBOHCTE I'a30B, KHIKOCTEH M
TBEPABIX TE HAa OCHOBE MOJOKEHHH MOJIEKYIAPHO--KHHETHYECKOH TEOPHH.
CMayMBaHHe M KanWUIApHbIC ABIeHU. TernioBoe paciuiMpeHne 1 CiaxaTHe.

Temnepatypa. CBfA3b TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBHIKEHUS
yacTul. BuyTpeHHas odHeprus. CnocoObl M3MEHEHWS BHYTPCHHEH “YHEprHu:
TerJIonepe/iaya " COBEpLICHHE paboTEI. Buibl TEerIonepe1ayn:
TEIUIONPOBOAHOCTh, KOHBEKITHS, H3TYYeHHE.

KonnuecTso Termnorel. YiaenbHas TemioéMkocTh BemecTsa. Temoodmen u
TEMIIOBOE parHOBecHe. YpaBHeHHe Terutororo Oanadca. [lnaBnenmne w
OTBEP/JECBAHHE KPHCTA/UIMMECKHUX BEUIECTB. Y/IeNbHAasd TEIUIOTa IUIABIICHHS.
[TapooOpasoanne u kouaencaums. Mcnapenue. Kunenwe. Yaenbnas Tteriora
napooOpa3oBaHusa. 3aBHCHMOCTh TeMIEpaTypbl KHIEHHS OT aTtMmocdepHoro
JABJICHMA.

BnaxuocTs BO3ayXa.

DHeprus TOIIMBA. Y AeIbHAsA TEIIOTa CropaHus.

[Ipunumner pabdorsl tTeropeix aeurateneid KIIJL rTennosoro asurarens.
Tennoeele ABHraTeNN M 3alUTa OKPYKAIOIIEH cpesl.

3aKoH COXpaHeHHUA W MPEBPAICHHA YHEPTHH B TEIUTOBBIX MTPOLIECCaX.

Hemoncmpaunuu.

1. Habmonenue OpOyHOBCKOTO JBHKECHHS.
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Habmoaenne quddysun.

Habnronenue aBneHHH cCMAYHMBAHHUA H KATHUTAPHBIX ABJICHHH.
Habmoaenue TennoBoro paciiMpeHus Ted.

M3meHneHne napieHus raza npH M3MeHEeHMH 00bEMa M HarpeBaHHHM WIIH
OXJIAKICHHH.

[IpaBnna u3mMepeHus TemrepaTypel.

Buael Teronepeaatu.

Oxnas/eHue npu coBepiieHun padoThl.

Harpesanue npu copepiieHHH padoThl BHEIIHUMH CHIIAMH.

. CpaBHeHHE TEMIOEMKOCTEH PAa3IHYHBIX BEIIECTR.
. HaGmonenue kunenms.
. Habnrogenne nocToAHCTBA TEMIIEPATYPHI TIPH TUTABIICHHH.

Mogenu TemnoBeIX ABHTIATEISH.

Jladopamopusie padomot u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OnpIThI IO 0OHAPYKEHHIO TCHCTBHA CHII MOJIEKYIIAPHOTO MPUTAKCHHUS.
OnpITH 110 BRIPANHBAHMIO KPUCTAJIOB MOBAPEHHON COJIM MIIM caxapa.
OneiTel M0 HaONMJAEHHID TEIUIOBOIO pacllMpPeHHs ra3oB, KHIKOCTEH H
TBEPIBIX TEII.

Onpenenenne JaBiIeHHs BO3AyXa B DaJUIOHE MINPHLIA.

OneITel, AeMOHCTPUPYIOIIHE 3aBHCHMOCTBL [ABJICHHA BO3JyXa OT ero
00BEMA U HArPEBAHUS HIIH OXJIAAIEHHS.

[IpoBepka runore3sl THHEHHOH 3aBUCHMOCTH JUIMHBI CTOIOMKA KHKOCTH
B TEPMOMETPHYECKON TPYOKE OT TeMIIepaTyphl.

HaOmrofenne wW3MeHeHUs BHYTpEHHeH OJHepruH Tela B pe3yibsTare
Teruionepe1ayd U padoThl BHELIHHX CHIL.

Hccnenosanue sBieHus TemioodOMeHa NpH CMEIIHBAHWM XOJIOAHOH M
ropsdei BObI.

Onpenenende  KOMMYECTBA  TEIUIOTHI,  MOJYYEHHOrO  BOIOH  MpH
TEIUI00OMEHE C HArPEThIM METAJUTMYECKHM LIHIHH/IPOM.

OnpeneneHne yaeabHOH TENI0EMKOCTH BELLIECTBA.

Mcenenosanue rpoiiecca HenapeHus.

OnpeneneHne OTHOCHTENLHON BIAKHOCTH BO31yXa.

OmnpeneneHue y1enbHOMH TEMIOTH TUIABJICHUS JIb/IA.

Pazaen 7. DileKTpHiecKHe H MATHHTHBIE SIBJIEHHSA.

DnekTpu3anua Ten. /lga pona anekTpudeckux 3apaaoB. BzaumoneiicTBue
3apskeHHBIX  Ten.  3akoH  KysnoHa  (3aBHCHMOCTBE  CHIIBI  B3aHMOJICHCTBHS
3apsAKEeHHBIX Tell OT BeIMUHMHBI 3apPAJ0B H PACCTOAHUA MEKY TelTaMH).

OnekTpuieckoe none. HanpsxénHocTs anekTpudeckoro monsA. [IpuHnmn
CYNEPHO3HIMH IEKTPHUYECKUX 110JIeH (Ha KaueCTBEHHOM YPOBHE).



HocHrenn snekTpHYecKHX 3apsjioB. DJIEMEHTApHBIN 3MeKTpHYecKHH 3apsj.
Ctpoenne artoma. [lpoBogHMKH H  JAMAIIEKTPHKH. 3aKOH  COXpaHEHHA
MIEKTPHYECKOr 0 3apaja.

DONeKTpHYeCcKHH TOK. YCIOBHA CYIIECTBOBAHHS JJIEKTPHYECKOTO TOKA.
HMcTounnkn mnoctosHHOro Toka. JlelicTBHA DIeKTpHHUECKOro ToOKa (TerioBoe,
XUMHUYECKOE, MAarHUTHOE). DJIeKTPHYECKHH TOK B JKHMIKOCTAX M ra3ax.

OnekTpuueckas Hens. Cwuna  Toka.  DIEKTpHYECKOE  HaNpsKeHHe.
ConporuplieHHe NPOBOJHMKA. YIeNbHOE CONpPOTHBIEHHE BellecTBa. 3akon Oma
ana yyactka  uend.  IlocnenosatensHoe MW napaiieNlbHOE — COEHHEHHE
HMPOBOIHHKOB.

Pabora ® MomHocTh 3nekTpuYeckoro Toka. 3akon Jxoyis—Jlenua.
DNIEKTPUYECKHE LEeNH W MOTpeOHTeNH IMeKTPHYECKOoH YHepruu B ObITY. KopoTkoe
3aMBIKAHHE.

[TocTtosHHble  mMarHuThl.  B3auMojelcTBHEe  MOCTOAHHBIX ~ MarHMTOB.
MaruuTHOe nosne. MaruutHoe noje 3eMIIH M ero 3HaYCHHE T )KH3HH Ha 3emIie.
Oneir  Dperepa. Maruurnoe none  anekTpuyeckoro  Toka.  [Ipumenenue
MEKTPOMAarHUTOB B TeXHHKe. JleiicTBHe MarHUTHOrO MOJIA HAa NMPOBOJAHHK C TOKOM.
DNEKTPOABUIaTENlb TIOCTOAHHOTO TOKa. Mcenmonb3oBaHue 2IEKTpOABHraTesici B
TEXHHYECKUX YCTPOHCTBAX H HA TPAHCIIOPTE.

Omneitel @apanes. ApneHue anekTpoMarHUTHON HHAVKUHK. [IpaBuno Jlenua.
DnexTporeHeparop. Cniocobn1 MOJIY4eHHs NIEKTPHUECKOH IHEPIUH.
DNeKTPOCTAaHLIMH Ha BO300HOBIAEMBIX HCTOYHHKAX IHEPTHH.

Hemoncmpauuu.

DNeKTpU3aIus Tel.
Hea pona 3/1eKTpUMecKHX 3apa10B H B3aHMO/IeiICTBHE 3apAKEeHHBIX Tell.
VeTpoiceTBo M 1eHeTBHE 2JIEKTPOCKONA.
DneKTpocTaTHYeCcKas MHIYKLIHA.
3aKoH COXpaHeHHUs HICKTPHUECKHUX 3aps1l0B.
[TpOBOHHKH M JIMIIEKTPHKH.
MoaenupoBaHHe CHIOBBIX JIMHHI AMEKTPHYECKOTO MOJIA.
MeTouHMKH 1TOCTOAHHOTO TOKA.
HelicTBHSA 2MeKTPUYECKOr0 TOKA.
. DIEKTPHYECKHI TOK B JKHIKOCTH.
. I'a30BBIi pazpsa.
. U3mepeHHe CHIIBI TOKA aMIIEPMETPOM.
. U3mepenue 31eKTPHYECcKOro HanpsikeH!s BOIILTMETPOM.
. Peoctar ¥ Mara3uH conpoTHBIEHHH.
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. BaanMopeiicTBHE NOCTOAHHBIX MArHHTOB.
. MojienmpoBaHie HEBO3MOKHOCTH pasie/ieHHs MOIKCOB MarH|Ta.,
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17.
18.
19.
20.
21.
22,
23.
24,

25.

MoenupoBaHHe MarHMTHBIX 1M0OJIeH MOCTOAHHBIX MarHHTOB.

OmneiT Dpcreaa.

MaruuTHoe nojie Toka. IEKTPOMAarHmr.

HelicTBHe MarHUTHOTO MOJA Ha TPOBOJIHUK C TOKOM.

JNeKTPOABHIaTeIb MOCTOSHHOTO TOKA.

Hccnenosanne sBneHNs 1EKTPOMArHUTHON HHIYKIIMH.

OmneiTel @apajes.

3aBHCHMOCTL HANpPaB/IeHHA MHAYKUMOHHOIO TOKAa OT YCIOBHH €ro
BO3HHKHOBEHHS.

DNEKTPOreHepaTop NOCTOAHHOTO TOKA.

Jlabopamopuwie padomovt u onvimol.

1.

| RW

10,
11.

12,

13.

14,

15.

16.

OneiTel 10  HAOMIOAEHWID DJIEKTPH3ALMH Tel HMHAYKUME W 1pH
CONMPHKOCHOBEHHH.

Hccnenosanne JIeficTBHA  JIEKTPHYECKOro 1008 HAa TMPOBOJHUKH M
IHIIEKTPHKH.

Coopxka u nporepka padoThl MEKTPHYECKOH LENH MOCTOAHHOIO TOKA.
M3mepenne U pery1upoBaHue CHIIbI TOKA.

M3mepenne u perympoBaHne HanpsKeHHA.

Mccnenopanue 3aBHCHMOCTH CHIIBI TOKA, WAYIIETO Yepe3 Pe3UcTop, OT
CONPOTHBIIEHHA PE3UCTOPA H HANPSAKEHHA HA Pe3HCTOpe.

OneITHI, JEMOHCTPHPYIOIIHE 3aBUCHMOCTD AIEKTPHUYECKOTO
CONPOTHBIEHHUA TPOBOJAHHKA OT €ro [AWHBI, IUIOHIAAH TONEpPevYHOro
CEYEHHs M MaTepuaa.

[Ipoeepka mnpaBWia CIIOKEHHS HANPSKEHHH TIpH 110CIE10BaTEIEHOM
COeHHEHHH JIBYX PE3HCTOPOB.

[Iposepka mnpasuia s CWIBL TOKA NPH NApayIe/IbHOM COEIHHEHHH
PE3UCTOPOB.

Omnpenenenue padoOThI MNEKTPHUECKOTO TOKA, HIYILIETO YEpe3 PE3HCTOP.
OrnpesiesieHde  MOIIHOCTH  3JIEKTPHYECKOro  TOKA, BBUIESIEMOH Ha
pe3ucTope.

Mcenenosanne 3aBUCHMOCTH CHIIbI TOKa, MAYIIETO 4€pe3 JaMIOYKY, OT
HANPSKEHHA HA Heil.

Omnpenenenne KITJ narpesarens.

Hccnenosanne MarHHTHOrO B3aHMO/IEHCTBHA MOCTOSHHBIX MAarHUTOR.
M3yvyenne MAarHUTHOrO TONA MOCTOAHHBIX MATHUTOB TPH  HX
00BE/IMHEHNUH W Pa3/Ie/IEHHH.

Mccnenoranue nelicTBHA AMEKTPUYECKOT0 TOKA HA MATHHTHYH) CTPEIIKY.



17. OneITel, JEMOHCTPUPYIOIIME 3aBUCHMOCTH  CHIIBI  B3aHMOJIEHCTBHA
KaTyIIKH C TOKOM H MarHMTa OT CHIbl TOKA W HalpaBlIeHHUSA TOKa B
KaTyLIKE.

18. M3yueHne AelCTBHA MarHHTHOTO TI0JIA HAa NPOBOJAHHK C TOKOM.

19. KoHcTpynpoBaHue H H3y4eHHE pabOThl AEKTPOABHIaTEIA.

20. MU3mepenue KIIJT anexTpo/iBUraTebHON YCTaHOBKH.

21. OnBITEl MO HCCIENOBAHHIO ABIEHHA DSIEKTPOMArHUTHOH MHIYKITHH!
MCCIIC/IOBAHHE HM3MEHCHHH 3HAYCHHA MW HANpaBICHHA HHIYKIIHOHHOIO
TOKA.

9 KJIACC

Pa3zpen 8. Mexannyeckue siBjieHus.

Mexannueckoe asukenuwe. Marepuanbnas  Touka. Cucrema  orcuéra.
OTHOCHTENBHOCTE MEXaHWYeCcKOro JBHKeHHA. PaBHOMepHoe mnpaMOIMHEHOe
newikenue. Hepasnomepuoe npsamosnuueiinoe aswikenune. Cpeauss 1 MrHOBEHHAs
CKOPOCTE TEJIA IPH HEPABHOMEPHOM JIBUKEHHH.

Vckopenne. PaBHOycKopeHHOe mpsMoiauHeiHoe aBmiKeHue. CBoboaHoe
najaenune. Onbitel [Manunes.

PagHomepHoe JBHKEHHE 1O OKpY:KHOCTH. llepuon w yactora oOpamieHus.
Jluneiinas u yrnoBas ckopocTH. LieHTpocTpeMHTENEHOE YCKOPEHHE.

I[Teperiii 3akon Hetorona. Bropoii 3akon Herorona. Tperuit 3akon Herotona.,
[IpuHIMI cynieprno3uIMg CHIIL.

Cuna ynpyroeru. 3akon ['yka. Cuna TpeHMA: cuIa TPEHHA CKOJIL/KEHUSA, CHIla
TPeHHs MOKOs, APYTHe BUIBI TPEHHA.

Cuna TAXKECTH M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpeHHe cBOOOIHOTO
najienns. JIpuikenue ruraver Bokpyr Connua. Ilepeas kocMHueckas CKOpOCTS.
HeBecomocTk 1 neperpysxu.

Pasnosecne marepuanbHOi Toukn. AbcomorHo Teépaoe Teno. PasHosecue
TBEPJAOro Tela ¢ 3aKperUIEHHOH ocklo BpalleHus. MoMeHT cuibl. LeHTp TsxecTH.

WMmnynec Tena. Mamenenne umnynbsca. UMnynec cunel. 3akoH coXpaHeHH:
uUMIysbca, PeakTHBHOE JABHKEHHE,

Mexannueckas pabotra M MomHOCTE. Padora CcHI TAXKECTH, YNPYTOCTH,
Tpenus. Ceasb sHepruu v padorsl. [loTenunansyas sHeprus Tena, NOAHATOrO Hajl
MOBEPXHOCTRIO 3eMITH. [loTeHIHanbHas SHEPTHs CKATOMH NpyAHHBL. KnHeTHuecKas
yneprud. TeopeMa 0 KMHETHYECKOH YHEpruu. 3aKOH COXPAHCHHMA MEXaHMYCCKO
IHEPIHH.

Hemoncmpanuu.

1. Habmonenne MEXaHHYECKOrO JBHIKCHHA TEJa OTHOCHTEIBHO Pa3sHBIX TEl

oTcuéra.
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10.
11.
12.
13.
14.
15.
16.

CpaeHeHue nyTeill W TpaeKTOpUH JBMKEHHS OJHOIO H TOrO Ke Tela
OTHOCHUTENBHO Pa3HbIX Tell OTCYETA.

M3mepenne CKOPOCTH H YCKOPEHUS MPAMOTHHEHHOTO IBHKCHHA.
Mccnenopanne npH3HAKOR PABHOYCKOPEHHOTO JIBHKEHHS.

Habmronenue ABMKEHHA TEJA MO OKPY/KHOCTH.

HaOmroienne MexaHHYeCKHUX ABJIEHHUH, TIPOMCXOJIAIIHX B CHCTEME OTCUETa
«Tenexxkka» mnpH e€ paBHOMEPHOM M YCKOPEHHOM  BH:KEHHH
OTHOCHTENLHO KabuHeta Qu3nKu.

3aBHCHMOCTb YCKOPEHHs TeJla OT Macchl Tela M JeHCTBYIIIEH Ha Hero
CHIIBI.

HaOmnroienne paseHcTBa CHI TIPH B3aHMOJICHCTBHH TEI.

M3meHeHne Beca Tena Npu YCKOPEHHOM JIBHKCHHH.

Ilepenaua uMnynsca NpH B3auMOICHCTBHH TEI.

[TpeoOpaszoBanus IHEPruH NPH B3aHMOJEHCTBHHI TElI.

CoxpaHeHHE UMITYJIBCA TIPH HEYTIPYTOM B3aUMO/ICHCTBHH.

CoxpaHeHre UMITYJIbCa MPH adCOMOTHO YIPYIOM B3aHMO/ICHCTBUH.
Habnionenne peakTHBHOTO IBHIKEHHA.

CoxpaHeHHe MEXaHHYECKOH YHEPTHH MPH CBOOOIHOM MaCHHH.
CoxpaHeHHe MeXaHMYeCKOH IHEPrHH MPH ABHKEHHHN Tesa 1Mol AeHCTBHEM
IPYKHHEL

Jlabopamopusie padomot u onvimeol.

1.

KoHcTpyupoBaHHe TpakTa A/ pa3roHa M JalbHEHIIero paBHOMEpPHOro
JNBHKEHHS IIAPHKA WITH TEIEKKH.

Onpenenenne cpeHeil CKOPOCTH CKONBKEHHs Opycka WM JIBHIKEHHS
IAPUKA [0 HAKIOHHOH MIOCKOCTH.

Onpejenende yCKOpEHHs Tella MPH PaBHOYCKOPEHHOM JIBUAKEHHM 110
HAKJIOHHOH IJIOCKOCTH.

Mcenenopanne 3aBHCHMOCTH TYTH OT BPEMEHH [PH PABHOYCKOPEHHOM
JABWKEHHH Oe3 HaualbHOH CKOPOCTH.

[IpoBepka rHUMoTe3sl: €CIM TPH PAaBHOYCKOPEHHOM JBWKEHHH 03
HAYaJbHOH CKOPOCTH IYTH OTHOCATCA KAaK psj HEYETHBIX YHCEN, TO
COOTBETCTBYHIIHE MIPOMEKYTKH BPEMEHH 0/IMHAKORBI.

Mccenenopanme 3aBHCHMOCTH  CHIBI  TPEHHA CKOIBKCHHS OT CHIIBI
HOPMaJIBHOTO JIABIIEHHS,

Omnpenenenne kodhPULHEHTA TPEHHA CKOTbKCHHS.

Onpejienenue KECTKOCTH NMPYKHUHBI.

Omnpenenenne paboTel CHIIBI TPEHHS MPH PABHOMEPHOM JBHKEHHH Tela
0 TOPHU3OHTAIBHOM MOBEPXHOCTH.



10. Onpenenenrie padOTEI  CHIBI  VIOPYTOCTH TIPH  MOJBEME TIpy3a ¢
MCMOIB30BAHHEM HEMOJABHKHOTO M MOJABHKHOTO O/IOKOB.

11. M3ydenne 3aKoHa COXpaHCHHUA YHEPIHH.

Pa3znen 9. Mexanuyeckne KoJ1edaHus H BOJIHBI.

KonebarensHoe nemxeHue. OCHOBHBIE XapaKTEPUCTHKH KOJIeOaHMI: MepHOI,
4acToTa, aMIuIMTyAa. MaremaTHuyecKHH H NpYKHHHBIH MasTHUKH. [Ipespamienne
YHEPTHH MPH KonedaTenbHOM IBHKEHHH.

3aryxaomme — konebanus.  Beinywiennsie  konebanus.  Pesonanc.
Mexannyeckue BouHbl. CpolicTBa MexaHuwdeckHX BoaH. [lpogoneHele M
nomnepeyHsle  BonHbL.  JlIMHA BOMHBI M CKOPOCTH €€  pacnpoCTpaHCHHS.
MexaHuyeckHe BOJIHBI B TBEDJIOM Telle, CeHCMHUYECKHE BOJIHEI.

3Byk. ['poMKoCTh 3BYKa M BhICOTAa ToHA. OTpakenue 3Byka. Mudpazsyk u
VIBTPa3ByK.

Hemoncmpayuu.

1. Habmonenue xonebaHwii Ten moja ACHCTBHEM CHIBI TAMKECTH H CHIIBI
YIPYTOCTH.

Habmonenue konedaHuii rpy3a Ha HUTH H HA TIPYKHUHE.

Habmonenue BeIHYKACHHBIX KoneOaHuii 1 pe3oHaHca.

PacnipocTpaHeHne NPOIOIBHEIX H MOMEPEUHBIX BOMH (Ha MOJIEIH).

HabnroneHue 3aBHCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHH pe3oHaHC.

Jladopamopnsie padomot u onvimel.

1. Omnpenenenne 4Hactorsl W nepuoja KouedaHMi MaTeMaTHYECKOro
MasTHHKA.

S

OmnpeaeneHye 4acTOThl H MepHO/IA KonebaHHi NPYKHHHOTO MAATHHKA.
3. Mcenenosanue 3aBMCMMOCTH NEepHOIa KoJaeDdaHHi MOJBENIEHHOIO K HUTH
rpy3a OT JUTHHBI HUTH,
4. Wccnenopanne 3aBHCHMOCTH TEPHOA KoJeOaHHii Npy;KHHHOTO MasTHHKA
0T Macchl rpysa.
5. IlpoBepka HE3aBHCHMOCTH TepHOaa KoleOaHWil rpy3a, MOABCIICHHOTO K
HHTH, OT MAcchl rpysa.
6. OMNBITEI, JAEMOHCTPHUPYIONIHE  3aBHCHMOCTh  MepHoaa  KoleOaHWid
MPY;KUHHOTO MAATHHKA OT MACCHI TPY3a H KECTKOCTH TPYKHHEIL.
7. HM3mepeHHe ycKopeHHUs] CBOOOHOTO TaJeHHs.
Pazpen 10, DieKTpoMarHuTHOE 10JIe H WIEKTPOMATHHTHLIE BOJIHBIL.
DIEKTPOMArHUTHOE  1oJie.  DJIeKTpOMarHuTHble  BOMHbL — CBoiicTBa
MEKTPOMAarHuTHEIX BOMH. Illkama »nekTpomMarHMTHBEIX BoJH. Mcnonb3oBanue
IEKTPOMATHHTHEIX BOJH JUISA COTOBOIi CBA3H.



DNeKTpoMardHuTHas npupoja ceera. CkopocTk ceera. BonHoBele cBoiicTBa
CBETA.

Hemoncmpanuu.

1. CroiicTBa 3JIeKTPOMArHUTHBIX BOJIH.

2. BonHoBBIC CBOHCTBA CBETA.

Jlabopamopusie padomol u onvimeol.

1. M3yueHne CBOICTB 3MEKTPOMATHHTHBIX BOIH C MOMOMIBK MOOHIBHOTO

tenedona.
Paszgea 11. CBeToBBIE ABJICHHA.
JlyueBas MOJIENb CBETA. HMerounuku CBETA. [IpaMonuuelinoe

pacrnipocrpanenne csera. 3armerus Connua u Jlyuel. Orpaxenue csera. [lockoe
3epKaIo. 3aKOH OTPaKEHHsA CBETA.

[Ipenomnenue cpera. 3akoH npenomienus cpera. [lonmnoe BHyTpeHHEe
orpaxkeHue ceera. Mcnone3oBaHue [1OJMHOrO BHYTPEHHENO OTpPaKEHUs B
ONTHYECKHX CBETOBO/IAX.

Junza. Xoa ayueir B nmuze. Onruyeckas cucrema  (poroannapara,
MHKpPOCKONAa H Teneckoma. |7a3 kak onTu4veckas cHcTema. bianzopykocTs H
NanbHO30PKOCT.

Paznoxkenne Oenoro ceera B cnekTp. Oneitel HetoTona, CnoxeHue
CHEeKTPaIbHBIX 1IBETOB. /{Hcniepcus cBera.

Hemoncmpauuu.

[IpsamonuHeiiHOe pacnpocTpaHeHHe CBeTa.

Orpaxenue crera.

[Monydyenune n3obpaxeHHi B IUIOCKOM, BOTHYTOM W BBIITYKIIOM 3epKaliax.

[Ipenomnenue ceera.

OnTHyecKkHii CBETOBO/L.

Xoj nydeil B cobuparoniei JTHH3e,

X0/ JIy4eH B pacCECHBAIOLICH JIHH3E,

[Tonydyenune n3o0paxeHuil ¢ NOMOILILBIO JTHH3.

[Ipunimn aelicTBus doToanmapara, MUKPOCKOIIA H TEIECKOTIA.

10. Mogens rinasa.

11. PaznokeHue Denoro cBera B CHEKT.

12. [lomyuenue Oenoro cBeTa NMpH CIOKEHHH CBETA PA3HBIX IBETOB.

Jladopamopnsie padomot u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJIda OTPa)KEHHsA CBETOBOIO /Iy4da OT yria
rajieHus.
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2. M3ydeHne xapakTepHCTHK H300pakeHHs MpeaMeTa B IIIOCKOM 3epKale.
3. MccnenoBanue 3aBHCHMOCTH YTJIa MPETOMIEHHSA CBETOBOTO JIyda OT YIja
MajleHus Ha IPAHHIIE «BO3JLYX—CTEKIION.



4. [lonyuyenue nzodpaxeHUil ¢ MOMOLIBK COOUpAKOLLIEH JIMH3BI,
Omnpenenenne (POKYCHOTO PACCTOSHHA M ONTHYECKOH CHIIBI cOOMpalomiei
JTHH3BL.

OneITE IO Pa3N0KEeHHKD 0eNoro CBeTa B CIEKTP.
OneITEl MO BOCHPHATHIO LIBETA NPEIMETOB MpPH HX HAOMHOIEHHHM Hepe3
LIBETOBBIE (PHIIBTPEL.

Pa3znen 12. Kanrosbie siBJIeHHS.

Oneitel Pesepdopna u nuanerapnas moaens aroma. Monens aroma bopa.
Henyckanue u nornonienue ceera atomoM. KeanTel. JInneiiuareie criekTpel.

PannoaktuBHocTh. Anba-, Oeta- M ramma-usaydenusa. CTpoeHne aToMHOTO
sapa.  Hyknownas wojens  aromuoro  sapa.  HMszoronel.  PajuoakTuBHBIE
npespamienus. [lepuon nonypacnana aTOMHBIX sfep.

AnepHbie peakuuu. 3aKOHBI COXPAHEHHS 3apsi/IOBOr0 M MacCOBOIO YHCEIL.
DHeprus cBA3M aroMHBIX sjep. CBA3b Macchl M 3Hepruu. Peakuuu cuHTE3’a W
nenenusn aaep. Herounukwm sneprun Conuia u 3BE3.

Anepuas osHepreruka. JleHcTBUA pagMOaKTHBHBIX M3JIYYEHHI Ha KHBBIE
OpraHHU3MBI.

Hemoncmpanuu.

CrnekTpsl H3NYYEHUs U MTOTJIONIEHHS.

CnekTpsl pa3UYHBIX TA308B.

CriexTp BOMIOpO/IA.

Habnwoaenue Tpekor B kKamepe Buiscona.

Pabora cuérunka HOHM3MPYIOLIHX H3TYHEHHUI.

Pervcrpanus n3nydeHus MPHPOIHLIX MHHEPAIIOB H NPOJIYKTOB.

Jladopamopnsie padomosl u onvimel.

1. HaOmojnenue crutonHeix M IHHEHYATHIX CIEKTPOB H3J1YUYEHHS.

2. Hcenenoeanne Tpekoe: H3MEpeHHME SHEPIHH YacTHLBI 110 TOPMO3IHOMY

nyTH (no dotorpaduam).

3. HM3mepenne pagHoakTHBHOIO (oHa.

IToBTOPHTENEHO-0000 A0 IIHIT MOTY b,

[ToeTOpHUTENBEHO--00001MAIOIIHI MOIYIIB MPEAHAZHAYECH 18 CHCTEMAaTH3alHH
H  0000meHHA  OpeAMEeTHOr0o  COJAEpKaHMs W ONBITA  JIeATeNbHOCTH,
NpHOOPETEHHOTO NMPH M3YYEHHH BCEro Kypca (PM3MKH, a TAKKE I MOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY 9K3aMeHy 10 (u3HKe uis o0yJarlmxcs,
BBIOpABILIMX 3TOT y4eOHBIH NpeaMeT.

[Tpy M3yueHHH JAHHOIO MOIYJIS PEANM3YIOTCS M CHCTEMATH3UPYIOTCS BHIIBI
JIeATeILHOCTH, HA OCHOBE KOTOPBLIX o0ecrevnBaeTcs JOCTHIKEHHE MpPeJIMETHBIX H

A A

METarpeIMETHBIX  TUIAHUPYEMBIX  pe3yJbTaToB  o0ydeHudA,  QopMHpyeTCs
ECTECTBEHHOHAYYHasl IPAMOTHOCTL: OCBOEHME HAyYHBIX METOJ/IOB WCCIE/I0BAHHS



ABJIEHHH TIPUPOJABI H TEXHHKH, OBJIAJICHHE YMEHHMAMH OOBACHATH (PH3INYECKHE
ABIEHUS, NPHMEHAS T[ONYy4YeHHbIE 3HAHMSA, pelmaTk 3aJa4d, B TOM HYHCIE
KAYCCTBCHHBIC H IKCIICPHMEHTAILHBIC.
[IpyHIIMNIHATTEHO AeATeNBHOCTHRIN XapakTep JAHHOTO pa3jena peann3yercs
3a cuéT TOro, 4ro oOy4alwmHecs BBINIONHAIOT 3aJaHWA, B KOTOPBIX MM
npejuaraercs:
HA OCHOBE MONYYEHHBIX 3HAHWI pacno3HaBaTh W HAYYHO OOBACHATH
(usHuecKue sSBIEHUA B OKPYKAIOLLEH NPHPOJIE W MOBCEHEBHOMH KU3HH;
MCIOJIB30BATh HAYYHBIE METO/IbI HCCIIEI0BAHMS (PU3HYECKHX ABIIEHHI, B TOM
YHMCIIE 171 TPOBEPKH THIIOTE3 H MOAYYCHHA TCOPETHYECKUX BBIBOIOB;
O0BACHATE HAy4YHBIE OCHOBBI HauboO/Iee BaKHBLIX JIOCTHIKEHMH COBpPEMEHHBIX
TEeXHOJIOTHil, HATIpUMeEp, MPAKTHYECKOT 0 HCMOAb30BaHHA Pa3INYHBIX HCTOYHHKOB
IHEPIrHH HA OCHOBE 3dKOHA IPEBPALLICHHA H COXPAHCHMSA BCEX M3BECTHBIX BH/0B
IHEPIHH.



INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUS TPOI'PAMMBI 11O
®U3HKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHHSI

M3yuenue (pu3nKH HA ypOBHE OCHOBHOTO 001Iero o0pa3oBaHUs HAMNPABICHO

Ha JOCTHAHCHHC JIHHHOCTHBIX, MCTAIIPCOMCTHBRIX H NMPCIMCTHBIX UGPHEDBHTCH]:HHK
PE3YIIETATOR,

B pesynbTaTe n3yueHns (pU3MKKH HA YPOBHE OCHOBHOTO 0011er0 o0pa3zoBaHus

y obydaromerocs 0yayr c(OpMHPOBAHBI CIEAYIOUIME JTHYHOCTHBIC PE3YJILTATEI B
YACTH:

1) naTpHOTHYECKOr0 BOCIIHTAHHUS:

— MPOSABJICHHE HHTEPEca K UCTOPHH H COBPEMEHHOMY COCTOAHHIO POCCHHCKOH
thmzMyeckoil HayKH;

— UEHHOCTHOE OTHOLIEHHE K JIOCTHIKEHHAM POCCHHCKNX YUEHBIX --(DH3HKOB;

2) rpasKJaHCcKOro H JyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHMA:

— IOTOBHOCTE K AKTHBHOMY YYAaCTHIO B OOCY#IEHHH ODIIECTBEHHO 3HAYHUMBIX
M ITHYECKHMX npobdlieM, CBA3AHHBIX C [PAKTHYECKHUM IPHMEHEHHEM
NOCTHHKEHHH (DU3HKH;

— OCO3HAHHE BaKHOCTH MOPAIBHO--ITHYECKHX IPHHLMIIOB B ACATCILHOCTH
YUEHOTO;

3) 2cTeTHYECKOI0 BOCIIHTAHUSA:

— BOCHPHATHE 3CTETHYECKHX KaudecTB (PH3MUYECKOH HaykKH: €€ rapMoHHYHOIO
MOCTPOEHHUA, CTPOTOCTH, TOYHOCTH, JIAKOHHYHOCTH;

4) HEeHHOCTH HAYYHOTO MO3HAHNSA:

— OCO3HAHME [EHHOCTH (PU3HYECKOH HAYKH Kak MOIIHOIO HHCTPYMEHTA
MO3HAHUA MHpPaA, OCHOBBI PAa3BHTHA TEXHOJIOIHH, BaKHEHILEH COCTABJIAIOLICH
KYIbTYPBI;

— pa3BHUTHE HAYYHOH JHOO03HATENBHOCTH, HMHTEpECa K HCCIeN0BaTelbCKOH
NeATeIbHOCTH;

S5)  dopmMHpOBAHHA  KVJILTYPbl  3I0POBbS W  3MOLHOHA/ILHOIO
DJ1aronmoIy4yms:

— OCO3HaHHE UEHHOCTH Oe3onacHoro o0pasa JKHU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpe, BaKHOCTH IpaBHIl 0e30IacHOro IOBEJEHHS Ha
TPAaHCIOPTE, Ha J0porax, ¢ 3JEKTPHYECKHM M TEIUIOBBIM 0DOpY/0BAHHEM B
JOMAIIHUX YCIIOBUAX;

— c(hOpMHPOBAHHOCTL HaBbIKA peIeKCHH, TPHU3HAHHE CBOEro IIpapa Ha
OIIMOKY M TAKOT0 e [IpaBa y JApYyroro 4eloBeKa;

6) TPY10BOI0 BOCIIHTAHHA:

— 4KTHMBHOE€ Y4YacTHE B PELICHHH IPAKTHYECKHX 3a/1a4 (B paMKax CeMbH,
oOpaszoparelnsHOH  OpraHMs3alliM, Topoja, Kpas) TEeXHOJIOrHYECKOH H



COIMAILHOH HAMpaBIEHHOCTH, TPeOYIHIMX B TOM 4YHcle M (pHU3HUECKHX
JHAHMH;

s — HHTEPEC K MPAKTHYECKOMY H3Y4YeHHIO MpodeccHii, CBA3aHHBIX ¢ (PH3HKOI;

e 7)3KOJOTHYECKOr0 BOCITHTAHHA:

e — OpHEHTALMA HA TPUMEHEHHE (PU3MYCCKMX 3HAHMH 1 pelIeHHs 3a7a4d B
007aCTH  OKPY/KAIOWICH Cpelibl, TUIAHMPOBAHMA TOCTYNKOB M OICHKH HX
BO3MOJKHBIX TOCIIEICTBHI I OKPYKAIOIICH CPeJibl;

e — OCO3HaHWE IN0DANBHOTO XapakTepa IKOJNOrMUecKHX npodiem H nyTeild HX
peIIeHHs;

« 8) ajanTauMH K H3IMEHSIIIHMCH YCIOBHAM COUHAJLHOH M NPHPOAHOI
cpeabl:

e — MOTPedHOCTH BO B3aUMOJEHCTBHH TPH BBINOJHEHUH HCCIENOBAaHHI H
MPOEKTOB (H3UYECKOH HANPaBIEHHOCTH, OTKPBITOCTh OIBITY H 3HAHHAM

APYTHX;

¢ — TIOBBIIIEHHE YPOBHA CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHYECKYIO
NESITENBHOCTD;
e —norTpedHOCTEL B (POPMUPOBAHMH HOBLIX 3HAHHIH, B TOM 4Hclie (POPMYJIMPOBATH

M€, TOHATHSA, THIIOTE3k! 0 (PH3HYECKHX 00BEKTaX W ABICHHAX;

¢ — OCO3HaHHE Je(PUIHTOR COOCTBEHHBIX 3HAHUH H KOMIIETEHTHOCTEH B 0o0sacTH
huzuky;

¢ — MIaHHUPOBAHUE CBOEr0 Pa3BHTHA B NPHOOPETEHHMH HOBBIX (PH3HUECKHX
JHAHMH;

¢ — CTpeMJICHHE aHAJIIH3HPOBAaTh H BBIABIATE B3aHMOCBAZH MPHPO/ILI, 00I1eCTBA H
YKOHOMHKH, B TOM HHCJIE ¢ HCIIONB30BaHHEM (DPH3MYECKUX 3HAHMIA;

e — OIIGHKa CBOMX /CHCTBHI ¢ y4€TOM BIMAHMA Ha OKPYKaWILIYH cpeny,
BO3MOKHBIX I7100a/IbHBIX 11OCAEACTBHIA.

METAINIPEAMETHBIE PE3YJ/IbTATBI

B pesynerate OCBOeHHMA NpOrpaMMmel Mo (H3MKE HA YPOBHE OCHOBHOTO
obuero obpazoranus y odyuaromierocs OyayT chopMHpOBaHEl MeTANIpeAMeTHBIe
pPe3yaLTATHI, BKIIOYAIOIINE [103HABATENIEHEIC YHHBEPCATbLHEIE YueOHbIe eiiCTRH,
KOMMYHHMKATHBHBIE ~ YHHBepcalbHble  yueOHble  J€HCTBMA,  PErylATHBHBIC
YHHBEpcallbHEIE yueOHBbIe JIeHCTBHS.

I[MosnaBare/bHBIE YHHBEPCA/IBHBIE }"[Eﬁ'HHE AeHCTBHA

ba3zoBblie IorHvecKHe IeicTBHA:



BRISB/IITE W XapakTepuU3oBaTk CYIIECTBEHHBIE TMPH3HAKM 00BEKTOB
(ABIEHHH);

YCTAHABIMBATHL CYLICCTBEHHBIH NMPU3HAK KIacCHPHUKALMK, OCHOBAHHA 115
0000111eHNs ¥ CPaBHEHHUA;

BBIAB/ATE 3aKOHOMEPHOCTH M MPOTHBOPEYHA B paccMaTpHBaeMbIX (akTax,
JIAHHBIX M HAOIIOIEHUAX, OTHOCHIIMXCA K (PU3HYECKUM SBIIEHHUAM;
BBIAB/ATE MPHUMHHO--CIIE/ICTBEHHbIE CBA3H NPH HM3YYeHHH (DH3HYECKHX
ABJIEHHH W MPOIECCOB, JIEaTh BBIBO/LI C HCIONB30BAHHEM JIEYKTHBHBIX
W WHJIYKTHBHBIX YMO3AKJIIOUEHHI, BBIJABHIaTh THIIOTE3bI O B3aMMOCBA3AX
(hH3HUECKUX BETHYHH;

CaMOCTOATENLHO BBIOHpaTE crnocod pemienus  y4eOHOH (u3HUecKol
3a7a4i (CpaBHEHHE HECKONIBKHX BApHAHTOB pelleHHs, BeIOOp Haubonee
MOAXOAIET0 ¢ Y4ETOM CAMOCTOSTENLHO BbIJICIEHHBIX KPHTEPHER).

Ba3zoBble Hec 1e10BaATEILCKHE eHCTBHS

HCIONIB30BaTh BOMPOCH! KAK MUCCICA0BATEIbCKHI HHCTPYMEHT MO3HAHUA;
[POBOJMTE 10 CAMOCTOSTEILHO COCTABICHHOMY IUIAHY OITBIT, HECIIOAKHBIH
(u3MYMecKHii  IKCTIEPUMEHT, HeOONIbIIoEe HCCIeqoBaHHe (PU3MUECKOro
ABJICHHUA;

OLICHHBATH HA TPHMEHUMOCTH M JIOCTOBEPHOCTH  HMH(OPMALIHIO,
NONYYEHHYIO B X0/Ie UCCIIEIOBAHNSA HITH IKCIIEPUMEHTA;

CaMOCTOATENBHO (pOpMYITHPOBaTE 00ODIEHNs H BBIBOJIBI 110 pe3yibTaraM
NPOBEIEHHOTO HAOMIOAEHNS, OTBITA, UCCIIeTOBAHNA;

NPOrHO3HPOBATL  BO3MOMKHOE  JlajibHEIIee  pasBUTHE  (PU3HMUECKHX
NPOLECCOR, 4 TAK/KE BBIJIBUIaTh MIPE/ION0KEHHA 00 HX Pa3BHTHH B HOBBIX
YCIIOBHAX H KOHTEKCTaX.

Pabora ¢ undpopmanueii:

NPUMEHATH Pa3IHYHbIE METO/bl, HHCTPYMEHTBI H 3amlpOckl MPH TTOHCKE H
orbope MHGOOPMALMKM WIH JaHHBIX € Y4ETOM NpPEUIOKEHHOH yueOHOMH
(hpu3Hueckoil 3anaum;

AHAJIM3HPOBATh, CHCTEMATH3UPOBATH M HHTEPIPETHPOBATH MH(OPMALIHIO
pasiIMYHBIX BUIOB M (JOPM TIpEICTABICHHA;

CaMOCTOATENILHO  BHIOMpaTh ONTHUMaJbHYK (OpMY MpeacTaBlIeHHs
uHGOPMAMH W WUTIOCTPHPOBATH pPENIaCMbIC 3aJa4d  HECIOKHBIMH
cXeMamu, JuarpaMmamMi, HHOH rpadgHkoil 1 HX KOMOMHALIMAMH,

KoMMyHHKaTHBHBIE YHHBepcabHbIe yuedHbIe AeHCTBHS:

-

B XoJe 00Cy:KIeHMs ydyeOHOro MaTtepHalia, pesyibTaToB J1adopaTopHbIX
paboT ¥ MPOEKTOB 3a/1aBATH BOMPOCHI M0 CYIIECTBY 00CYK/IaeMOH TeMBI H
BBICKA3bIBATh HJIEH, HAlleJIeHHbIe HA peIleHHe 3aJaud H MojJepiKaHHe
OarokeNnaTenbHOCTH O0IIeHHs



COMOCTARIATE CBOH CYXK/JIEHHA C CYHKIECHHAMH JIPYTHX YYAaCTHHKOB
auanora, oOHapyKMBaTh pa3MuHe H CXOJCTBO MO3HIINIA;

BBIPAKaTh CBOIO TOYKY 3PCHHA B YCTHBIX H MTHCBMCHHBIX TEKCTaX;
NyONHYHO NMPeICTABIATE Pe3yIbTAaThl BEITOJIHEHHOTO (PH3HYECKOr0 OMNBITA
(’PKcrepUMeHTa, HCCIeI0BaHUA, IPOCKTA);

MNOHUMATE M MCIIO/IB30BATh  NPEHMYIIECTBA  KOMAaHHOMH H
HHIUBHIAYANbHOH padoTel NOpH  peleHHH KOHKPEeTHOH (pH3HuecKoi
npodieMsl;

NPUHHUMATH LIEJTH COBMECTHOH JeATelIbHOCTH, OPraHH30BbIBATE JEeHCTBUA
no eé JOCTHKCHHIO: pacnpeaenarth poaM, oOCYKIaTh MPOLECCH H
pPE3YJILTATE COBMECTHOMH padoTkl, 000011aTh MHEHHS HECKOIBKHX JIKOJIEH;
BBEITIOIHATE CBOKO YACTh pPabOThI, JOCTHIas Ka4eCTBEHHOTO pe3yiabTara 1o
CBOEMY HANpABICHHIO M KOOPAMHHPYA CBOM [ICHCTBHA C JPYIHMH
YJlgHaMM KOMaH/Ibl;

OILICHHBATh Ka4eCTBO CBOET0 BKJIaJa B OOIIMI MPOIYKT MO KPHUTEPHAM,
CaMOCTOATENBLHO CHOPMYITHPOBAHHBIM YYACTHHKAMH B3aUMOIECHCTBHS.

PeryisiTHBHBIC YHHBepCcAJIbHBIE YieOHbIE AelicTBHA

CHM{}GPFHH H3IANHAL

-

BBIABIIATE NPOOJIeMbl B KH3HEHHBIX M yueOHBIX CHTYalMAX, TPeOyHOUHX
173 pelieHus (PU3HYeCKUX 3HAHUIA;

OPHEHTHPOBATLCH B PasjiMUHBIX  MOJAX0JaX  [PHHATHA  pelleHHH
(MHAMBHYANLHOE, NPHHATHE peLIeHHs B Tpynme, NPHHATHE pelleHui
TPYIIOii);

CaAMOCTOATENILHO COCTARIATE AJITOPHTM pellieHus (PU3MYecKOoi 3a/1au HIIH
njaHa HMCCIedoBaHHA ¢ Y4ETOM HMMEIOLIHXCA PecypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATE MPE//IAraéMbIe BAPHAHTBI PEIICHHI;
Aenatk BeIOOp H OpaTh OTBETCTBEHHOCTE 3a PelleHHe.

CaMOKOHTPOJIb, IMOUHOHAILHBI HHTEIEKT:

-

JaBaTh aJICKBATHYIO OLEHKY CHTYAIMH H Mpeiarath rniaH e€ H3MeHeHUs,;
O0BACHATH MPHYHMHBI  JTOCTHIKEHHMS  (HEJIOCTHIKEHHA) pe3yIbTaToB
JESTENBLHOCTH, JIaBaTh OUEHKY NPHOOPETEHHOMY ONBITY;

BHOCHTH KOPPEKTHBBI B JICATEILHOCTE (B TOM YHCJIE B X0/ BBIMOJHEHHS
(M3MYMECKOro  WCCIEMOBaHWS WM  TPOEKTa) HAa OCHOBE HOBBIX
00CTOATENBCTB, M3MEHHBIIMXCS CHTYal[HH, YCTAHOBIEHHBIX OIIHOOK,
BOZHMKIIIHX TPYAHOCTEI;

OLICHHBATL COOTBETCTBHE PE3Y/ILTATA LIEIH H YCITOBHIM;

CTaBUTHL ce0d HAa MECTO JIPYroro 4YesjoBeKa B XOJe CIopa MIH JIHCKYCCHH
Ha HAYYHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHHUSA U JIOTHKY JIPYyTroro;



[IPU3HABATE CBOE MPABO HAa OLIHOKY IPH pellieHuH (PU3HUECKHX 3a/1a4 HITH
B YTBEPIKIEHHAX HA HAYYHBIE TEMBI H TAKOE JKE MPaBo Ipyroro.

NPEJMETHBIE PE3YJIbTATbI

K konny oOydenus B 7 Kjiacce npeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh C(HOPMHUPOBAHHOCTE ¥ O0YHAIOIIHXCA YMEHHIT:

L]

HCIIONB30BATE  MOHATHA:  (PU3HYECKHE M XHMHYECKHE  SIBJICHHS,
HaONoleHHe, SKCIepHUMEeHT, MOJelb, THII0Te3da, €AHHHIIBI (H3MYeCKHX
BCJIMYMH, aTOM, MOJICKYJd, arperaTHbIC COCTOAHMA BellecTBa (TBEPIOE,
AHIKOE, ra3oo0pasHoe), MeXaHWYecKoe JIBHKEHHE (paBHOMEpHOE,
HEPaBHOMEPHOE, TIPAMOJIHMHEIHOE), TPAaeKTOPHA, paBHOACHCTBYIOMIAA
cuna,  aedopmaums  (ynpyras,  IUIACTHYECKas),  HEBECOMOCTD,
co00IaOIIHECsS COCY/IbI;

pasnu4ath ABncHHA (Auddy3usa, TenaoBoe IBHKCHHE HACTHII BELIECTBA,
paBHOMEpPHOE  JIBHMKEHHE, HEpaBHOMEpPHOE JIBHAKEHHE, HHEepIHs,
B3aUMOJICHCTBHE Tell, paBHOBECHE TBEPIBIX TEN € 3aKPENIEHHOH OCBIO
BpallleHHs, Tepejava JaBieHus TBEPIABIMH TelaMH, KUJIKOCTAMH H
razamu, arMoc()epHOe JaBleHHe, I[UlaBaHHE TeJl, [pPeBpalleHHs
MEXaHHYECKOH YHEPruM) MO OMHCAHHIO HX XapaKTepHbIX CBOMCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIHX JIAHHOE (PU3HYECKOE SIBJIEHHE,
pacno3zHaBaTh MOPOABIEHHE H3YYEHHBIX (DM3MYECKHX ABIEHHH B
OKPY’/KalollleM MHpe, B TOM 4Hclie (U3HYeCKHe SBJIEHMS B IPHPOJE:
NpUMephl JIBIKEHHSA € Pa3IUYHBIMH CKOPOCTAMHM B KHMBOH M HEKHBOH
NpHPOIE, NCHCTBHEC CHIIBI TPCHHA B TPHPOAC H TEXHHKE, BIHAHHC
aTMOC(EpHOro JIaBieHHs Ha JKHBOH OpraHusM, IUlaBaHue peid, pelyard B
Tele 4YeloBeKa, MPH 9TOM MepeBOANTh MPAKTHUECKYIO 3a7aqy B yueOHYIo,
BBIJICISATH CYHIECTBEHHbIE CBOHCTRA (MPH3HAKH) (pH3MYECKHX ABIEHHUI;
OMHCBHIBATh H3y4YeHHbIE CBOHCTBA Tell H (PU3HUECKHE ABICHHS, HCIOIb3YH
(u3HIecKne BEIMYHHBI (Macca, 00bEM, IJIOTHOCTh BCILIECTBA, BpEMs,
yTh, CKOPOCTh, CPE/IHAA CKOPOCTh, CHIIA YIIPYTOCTH, CHJIA TAKECTH, BEC
Tena, CHIa TpPeHHdA, [aBleHHe (TBEPAOro Tena, JKHUAKOCTH, rasa),
BBITAJIKHBAlOLAs CH/IA, MeXaHH4yecKas padoTa, MOIIHOCTB, IUIEYO CHIIbI,
MOMEHT CHIIbI, KO((HIMEHT TONe3HOr0 [JeHCTBUA MEeXaHH3MOB,
KHHETHYECKasds M MOTCHLUHAIbHAas JHEPrHA), NPH OMHCAHHH NPaBHIBHO
TPAKTOBaTh  (DM3HYECKHH  CMBICI  HCIONB3YEMBIX  BEJIHMYHH,  HX
0003HaYeHHsA M EIHHHIbBI (H3MYECKHX BEIHYHH, HAXOAUTb (OPMYIIBL,
CBA3BIBAIOLIME JaHHYIO (DU3HYECKYIO BEIMYMHY C APYTHMH BETHYHHAMH,
CTPOMUTE Ipa(MKH H3YYEHHBIX 3aBHCHMOCTEH (PU3MUECKHX BEITHYHH;



XapakTepu3oBaTh CBOHCTBA Tell, (PU3HYECKHE SBICHHA MW IPOLECCHI,
HCMONB3YA MPaBuila CI0MKEeHHA CHI (BAOIL OJHOH NpAMmoi), 3akoH ['yka,
sakon [lackans, 3akoH Apxumena, npaBuIO paBHOBecHs pbiuara (Omoxa),
«30/10TO€ TPABHIIO» MEXAHHUKH, 3aKOH COXPAaHEHHs MeXaHHYeCKOi
OHEPrHH, NPH OTOM JaBaTh CIOBECHYID (OPMYIHPOBKY 3aKOHa H
3aITHCBIBATE €0 MATEMATHYECKOE BRIPAKEHHE,

O0BACHATE (PU3NUECKHE ABIEHHA, MPOLIECCHl H CBOIICTBA Tell, B TOM YHCIe
M B KOHTEKCTE CHTYallHH NPAKTHKO-OPHEHTHPOBAHHOIO XapakTepa:
BBISBIATE NMPHYHHHO--CIIEJICTBEHHbBIE CBA3H, CTPOHTL O0BIACHEeHWEe H3 1-2
JOTMYECKHUX LIATOB ¢ OMopoil Ha 1-2 u3yueHHBIX CBOMCTBA (H3NYECKHX
ABIEHHUH, PU3HUECKHX 3aKOHA MJIH 3aKOHOMEPHOCTH;

pemiate pacuyéTHele 3aga4u B |-2 [eiicTBHA, WCNONL3Ys 3aKOHBI H
(hopmylibl, cBA3BIBAIOIINE (DPU3MYECKME BEIMYHHBI HAa OCHOBE aHalM3a
YCIIOBHA 3aJ1a4H 3alMChIBATE KPATKOE YCIOBHE, MOJICTABIATE (PH3HYECKHE
BETHYHHBI B (DOPMYNIBI H TPOBOAMTH PAcdEThl, HAXOIHTH CIPABOYHBIC
JaHHbIE, HEOOXOIMMBIE [IUIs PEIIEeHHs 3a/1a4, OLEHHBATh PEATMCTHYHOCTh
MOJTYYEHHOH (PU3HYECKOi BEITHYHHBL;

pacrno3HaBaTh NPoOOIEMbI, KOTOPBIE MOMXKHO PEHIMThL TPH  TOMOIIH
(pH3HYECKUX METO/I0B, B ONTUCAHWH HCCIIEJ0BAHHA BRIICIATE MPOBEpPsAeMoe
npeamnonokeHue  (THIOTe3y),  pa3IuuaTb W HHTEPHPETHPOBAaTh
NOJIYYEeHHBIH pe3yibTaT, HAaXO/JWTE OIIMOKH B XO0je OIbITa, JeNarh
BEIBOJIBI 110 €70 pe3yJbTaTaM;

NPOBOJHTE  ONBITHL 110 HAOMIOAEHHIO (PU3MYECKMX  SBICHHH WM
(pH3HUEeCKHX CBOHCTB TEN: (hopMyJIHpOBATH [poBEpsAeMBle
NpeanonokeHnus, coOOUpaTh YCTAHOBKY M3 MPel0KeHHOro o00opy10BaHus,
3alMCBIBATE X0/l OIbITa M (DOPMYIIMPOBATE BBIBOJIbI;

BBITIOIHATE MPAMBIE W3MEPEHUA PACCTOAHMA, BpPEMEHH, Macchl Tela,
00BbéMa, CHIBI M TEMIEPATYPBl € HCHONL30BAHHEM AHAJIOTOBBIX H
dposelx  npubOpOR, 3anuceBaTE IMokazaHus npubopos ¢ y4érom
3a/1aHHOIT aDCOMIOTHOI MOTPEMIHOCTH U3MEPEHHIT;

NPOBOAHTE MCCIIEI0BAHNE 3aBUCHMOCTH O/IHOI (PM3HYECKOH BETHYHHBI OT
APYroil ¢ WCIONL30BAHHEM MPAMBIX H3IMEPEeHWH (3aBHCHMOCTH MYTH
PABHOMEPHO [BHKYIIECTOCA TeNa OT BPEMEHH [BWKCHHMA TEIa, CHIIbI
TPEHUA CKOJIbKEHHUSA OT Beca Tena, kadecTsa 00padOTKH IMOBEPXHOCTEH Tel
M HE3aBUCHMOCTH CHJIBI TPEHHA OT IUIOHIAIH COTIPHKOCHOBEHHA Tell, CHIIbI
YIPYTOCTH OT Y/UITHHEHHS! NMPYKHUHBI, BRITAIIKMBAIOIIEH CHIBLI OT 00BEMA
norpyx€HHOIH YacTH Tena W OT IUIOTHOCTH KUJKOCTH, e€ He3aRHCHMOCTH
OT TUIOTHOCTH TEJa, OT IMIYOMHBI, HA KOTOPYIO NOTPYKEHO TENOo, YCIOBHI
[UIaBaHUsS Tell, YCJIIOBMIl paBHOBecHs phluara M OJIOKOB), y4acTBOBATh B



[UIAHHPOBAHUH  y4eDHOro HCClIe/loBaHHUA, coOHpaTk YCTAHOBKY H
BBHITIONHATh W3MEPEHHS, CIeAys MPEII0KEHHOMY IUIaHy, (HKCHPOBAThH
pPe3yNAbTATHl MOJYHYEHHOH 3aBHCHUMOCTH (H3MYECKHMX BCJIMYHH B BHJC
NpeIokKeHHBIX Ta0nui M rpadMKOB, AeNaTh BHIBOJALI IO pe3yibTaTaM
HCCIIeIOBaHHA;

NPOBOJIHTE KOCBEHHBIE H3MEpPEeHHS (PHU3MYECKMX BEJIMYHH (IUIOTHOCTH
BellleCTBa JKHUIKOCTH M TBEPAOro Tela, CHUAa TPEHHUA CKOIbKEHHA,
JaBJICHHE  BO3JyXd,  BBITAJIKHBAOIAd  CHJIA, JIEHCTBYIOLlAs  Ha
NOrpyKEHHOE B HKHJIKOCTh Telo, KOIPPHUHEHT IMoNe3Horo AeHcTBHS
OpPOCTBIX MEXAHW3MOB), CJACOYA MPEAI0KCHHOH HMHCTPYKLUHMH: TIpH
BBITTOJIHEHHMH HM3MEpeHHil coOupaTh 3KCNEPUMEHTAILHYH YCTAHOBKY M
BBIYHCIATE 3HAYCHHE HCKOMOI BEITHYHHBI;

co0noaaTh npaBuia TEXHHKH Oe30macHoCTH npu padote ¢ 1abopaTopHbIM
obopyloBaHHEM;

YKa3bIBaTh MPHHIUIBI JICHCTBHA NMPHOOPOB M TEXHHYECKHX YCTPOMHCTB!
BEChI, TEPMOMETD, JHHAMOMETpP, cooldl@mMecs cocyisl, Oapomerp,
pBI¥ar, NOABHAKHBII 1 HENMOABHAKHEIH 010K, HAKJIOHHAA IJIOCKOCTS;
XapaKTePH30BaTh NPHHIMIBI  JCHCTBHA  M3YYCHHBIX TIPUOOPOB H
TeXHUYECKHX YCTPOHCTE € OMOpoH HA HMX OMHCAHHA (B TOM YHCIE:
NOJIIHIHUKH, YCTPOIiCTBO BOAONPOBOJA, THAPABIHYECKHIl mpecc,
MaHOMETP, BLICOTOMED, IMOPIIHEBOH HACOC, apeOMeETp), HCIONIbL3Ys 3HAHHS
0 CBOMCTBAX (PM3HUYECKHX ABIEHHH H HeoOXoJHMble (pU3nYecKHe 3aKOHBI
H 3aKOHOMEPHOCTH;

NPUBOJAUTE  TIPUMEPHI  (HAXOJHTE  HHpOpMALHIO ©  [pHUMEpax)
NpPaKTHYECKOr0 MCIOIB30BAHHMA (PH3IHUECKHX 3HAHUH B IOBCEIHEBHOMH
HU3HK 18t oDecriedenus Oe30nacHoOCTH pH odpalleHu ¢ npudopaMu M
TeXHUYECKHMH YCTPOMCTBAMH, COXpPaHeHHs 3/0pOBbA M COOIIOJICHUA
HOPM JKOIOTHYECKOr0 MOBEACHHA B OKPYKAIOLICH Cpene;

OCYIIECTBIATE OTOOpP HCTOYHHKOB  MH(popMauuu B HHrephere B
COOTBETCTBHH C 3aJaHHBIM MMOHCKOBBIM 3alPOCOM, Ha OCHOBE HMEHOLIHUXCA
3HAHMH W nyTéM  CpPaBHEHMSA PAa3/IMYHBIX MCTOYHHKOB  BBIIACIATH
HH(GOpPMAINID, KOTOpas sBIAeTcAs NPOTHBOPEUYHMBONH WM MOMKeT OBITh
HEIOCTOBEPHOI;

HCIOIB30BATE MPH BRINOIHEHHH YUeOHBIX 3a/laHHi Hay4YHO--TIOMYJIAPHYIO
NUTEpaTypy (pu3MyUeckoro coaepiKaHHsA, CHOPABOMHBIE  MaTepHAbI,
pecypcel cetH MHTepHer, Bhnajers npHéMamMi KOHCIIEKTHPOBAHHS TEKCTa,
npeodpazoBaHua HHOPMALIHK U3 0/IHOMH 3HAKOROH CHCTEMBI B PYTYIO;
C037aBaTh COOCTBEHHBIE KPAaTKHE NMHCbMEHHBIE M YCTHBIE COOOIIEHHA Ha
OCHOBE 2—3 WCTOYHHUKOB HH(pOpMALMH (PUIHYECKOTO COJIEPKAHUS, B TOM



gyHclle nyONHYHO JlenaTk KpaTKHe cOOOIIEHUs O pe3ylbTaTax IPOeKTOR
WiH  y4eOHBIX MCCIEIOBaHMiH, TPH 3TOM TI'PaMOTHO HCIONB30BaTh
W3Y4CHHBIH MOHATHHHBIH anmapatr Kypca (H3MKH, CONPOBOKIAThH
BEICTYIIIEHHE TIpe3eHTalHeld;

« [IPH BBITIOJHEHUH YYeOHBIX TNPOEKTOB M HCCIEI0BAaHUIl pacnpeneisTh
0043aHHOCTH B TPYIIE B COOTBETCTBHH C IMOCTABIIEHHBIMH 3aja4yaMH,
CIeIUTh 3a BBIMOIHEHHEM [J1aHa [eiiCTBHIl, aJeKBaTHO OLIEHHBAThH
cOOCTBEHHBIH  BKJIaJ B JIEATEJLHOCTH  IPYNIbL,  BBICTPauBaTh
KOMMYHHKATHBHOE B3aHMOJIEHCTRHE, YUHTHIBAS MHEHHE OKPYKAKIINX.

K koniy 00y4enus B 8 Kjacce npeMeTHbIC pe3ylibTaThl Ha 0a30BOM YPOBHE

JIOJZKHBI OTpaskaTh ChOPMHPOBAHHOCTD Y 00YUYAKOIIHXCH YMEHHI:

e HCHONB30BAThH MOHATHA: MAacca H pa3Mephbl MOJIEKYJI, TEIJIOBOE IBHKEHHE
ATOMOB M MOJICKYJ, arPEraTHLIC COCTOSAHUA BEUIECTBA, KPUCTAJUIMYECKHE H
amop(Hble Tela, HACBIMEHHBIH W HEHACHINIEHHBIH Map, BIAKHOCTH
BO3/yXa, TEMMepaTypa, BHYTPCHHAA OHEPrusA, TEIUIOBOH [BWUTATElb,
NEMEHTAPHBLIN JJIEKTPHYECKUH 3aps/l, JIEKTPHYECKOE 10JIe, NMPOBOIHHKH
W IUAJIEKTPHKH, MOCTOAHHBIH 37IeKTPUYECKHIi TOK, MarHUTHOE MOJIE;

« pa3aMuaTh ABJCHUA (TEIUIOBOC PAacIIMPEHME M CKATHE, TEIIonepeaaqa,
TEMJI0BOE PABHOBECHE, CMAuHBaHHEe, KaNWUIApPHBIE ABICHHA, HUCTIAPEHHE,
KOHJIeHCAllis, [UIABIEHHE, KpHCTalnu3aluus (O0TBepIeBaHHE), KHUIIEHHE,
Ternonepelaya (TEnIoNnpoOBOHOCTE, KOHBEKILHS, M3ITyueHue),
AMEKTPU3alUs Tell, B3aUMOJeliCTBHEe 3apsA/10B, ACHCTBHUA 3IEKTPHYECKOro
TOKd, KOPOTKOE 3daMbIKAHME, B3aUMOJIECHCTBHE MAIHHTOB, [1EHCTBHE
MAarHMTHOIO T0JIsl HA NIPOBOJHUK € TOKOM, 3JIEKTPOMArHHTHAsA HHIYKIIUA)
0 ONHCAHHKD MX XapakTepHBIX CBONCTBE M HAa OCHOBE OINBLITOB,
JEMOHCTPHPYIOIIMX JlaHHOe (PU3HYECKOE ABIICHHE;

e pacrno3HapaTb NPOABIEHWE HW3YYEHHBIX  (PU3HYECKHX  ABIIEHHH B
OKPY/KAlOIIEM MHpPE, B TOM HHcie (HU3HUECKHE SABICHHA B NPHUPOJE:
NOBEPXHOCTHOE HATSKEHHE W KalW/UIApHBIE SBIEHWA B T[PHPOJE,
KpHUCTA/ZIbI B mpHpone, wuiaydeHue ConHua, 3amep3aHHe BOJ0EMOB,
MOpcKHe OpH3bl, 00pa3oBaHKE POCHI, TYMaHa, MHEA, CHEra, MIEKTPHYECKHE
ABJIEHHS B arMocdepe, 3MeKTPHYECTBO JKHBBIX OPraHH3MOB, MAarHUTHOE
none 3emiuH, Apeiid MmoawocoB, poib MAarHUTHOTO TOMS JIJIS JKH3HH Ha
3emiie, MOJIAPHOE CHAHHUE, MPH ITOM MMEPEBOAUTE NMPAKTHYECKYH) 3a7a4y B
yueOHYI0, BBLIENATh CYHIECTBEHHBIC CBOHCTBA (NpH3HAKM) (PH3IMHECKHX
ABJICHHH;

¢ OINHCHIBATH W3yUeHHBIE CBOIICTBA Tell H (DH3HUYECKHE SABICHHA, HUCIOIB3YH
(u3HHMecKHe BeTHYHHBI (TEMIEpaTypa, BHYTPEHHAA YHEPrus, KOJIHYECTBO
TEIUIOTHI,  Y/eNbHas TelUIOEMKOCTE  BELIeCTBa, YyjelkHas TeruloTa



MIaBJIEHHUA, YJelbHasd TelaoTa napooOpa3oBaHHA, V/elbHas TenjaoTa
cropaHus TomnMea, Kod(guuueHT nNoONE3HOrO JeHCTBHA TeIUIoBOil
MAallHHbI, OTHOCHTEIBHAS BIAKHOCTH BO31YXa, ICKTPHHECKHH 3apsi,
CHJIa TOKa, 3JIeKTPUYECKOEe HalNpsKeHHe, COMPOTHBIEHHE MPOBOIHHKA,
yIelnsHOE  CONpOTHBIEGHHE  BemlecTBa, pabora ©  MOIIHOCTH
AIEKTPUUECKOro  TOKa), MpH  ONHCAHHH  TPABWIBHO  TPAKTOBATE
(pH3HUECKHI CMBICT MCIONB3YEMBIX BEIWYHH, 0D03HAYEHHS M €JUHHUIIBI
(pM3HYECKHX BEIMYMH, HAXOAUTH (OPMYIIbL, CBA3BLIBAIOLIHE JIaHHYIO
(pU3HUECKYI) BeHUYMHY C JIPYTHMH BeNWYUHAMH, CTPOUTE rpaduku
H3YUEHHBIX 3aBUCUMOCTEl (PH3MUECKUX BETHYHH;

XapaKTepH30BaTh CBOMCTRBA Tell, {lJMHHHECKHe SABIEHHA M TIPOIECCHI,
HCIIONB3YS OCHOBHBIE MOIOKEHHS MOJIEKYIAPHO--KHHETHYECKOH TEOpHH
CTPOCHHS BELIECTBA, NMPHUHLIMI CYNEPIO3ZHIMM 1101¢H (HAa Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHeHHs 3apsjia, 3aKoH OMa Juis ydacTka LelH, 3aK0H
Hxoynsa—Jleniia, 3akoH CcOXpaHEHHs DHEPrHH, IIPH ITOM /1aBaTh
CJIOBECHYHO (DOPMYIHMPOBKY 3aKOHA M 3alMCBIBATH €0 MaTEeMaTHYecKoe
BBIPAKEHHE;

00BACHATL (PU3MYECKHE MPOLECCHl M CBOHCTBA TEN, B TOM HHCIEC U B
KOHTEKCTE CHTYalHi MPakTHKO-OPHEHTHPOBAHHOTO XapaKTepa: BhIABIATE
NPUYHHHO-CIIEICTBEHHBIE CBA3H, CTPOUTh 00BACHEHHE W3 | -2 orudeckux
maros ¢ onopod Ha 1-2 M3yYeHHBIX CBOHCTBA (PH3MUYECKHX SBJIEHMH,
(pH3HUECKHX 3aKOHOB HITH 3aKOHOMEPHOCTEH;

pewiath pacyérHele 3anadd B 2-3 1elcTBMA, MCMOAL3YA 3aKOHBI H
(hopMylibl, CBA3BIBAIOIIHE (DU3MUECKME BEJIHUYMHBI, HA OCHOBE aHaIu3a
YCIIOBHA 3aJa4yd 3alHCbIBaTh KPAaTKOE YCIOBHE, BBIABIATH HENOCTATOK
JAHHBIX UL pelieHus 3ajayM, BeIOMpaTh 3aKOHBI M (DOPMYJIbI,
HeoOXo/HMBIe Ui €€ pelleHHs, MPOBOAWTE pacyéTel M CPaBHHBATE
MOTY4EHHOE 3HAYCHHE (PH3HYECKOH BETMYUHBI ¢ H3BECTHBIMH JaHHBIMM;
pacrno3HasaTk Ipo0JeMbl, KOTOPBIE MOMKHO PEUIUTE T[PH  [TOMOIIH
(M3HYECKUX METOIIOB, HCIOJIb3Yys OINHCAHHE HCCICI0BAHHA, BBIICIATH
NPOBEPAEMOE  TPEANOI0KEHHE, OLCHHBATL NPAaBHJILHOCTHL  IOPsAJIKA
NPOBE/IEHNA HCCIed0BaHMA, J1€7IaTh BBIBOJIBI;

NPOBOJIUTHL ONBITHI MO  HaOMIOAeHHIO (U3HYECKUX ABICHHI  WIIH
(pH3HUECKHX CBOMCTB Tel (KanwiIspHbIE ABICHHSA, 3aBHCHMOCTh JIaBIIEHHS
BO31yXa OT ero o0bEMa, TeMIepaTypsbl, CKOPOCTH NPOLECcca OCTHIBAHHA H
HAarpeBaHus IMPH M3JYYEHHH OT [BETa H3JIyYaroulei (rnoriouarmiei)
NOBEPXHOCTH, CKOPOCTh MCHAPEHHS BOJBI OT TEMMEPATYpPhl KUIAKOCTH H
mnomann  e€ NOBepPXHOCTH, DIEKTpH3aluus Tel MW B3auMOJelCTBHE
IEKTPHUECKHX  3apsjiOB, B3aMMOJIEHCTBHE TOCTOSHHBIX  MArHHTOB,



BU3VAIM3alMs MATHUTHBIX TOJ€H MOCTOAHHBIX MarHHTOBR, JeHCTBHA
MarHMTHOTO MO HAa MPOBOJAHHK C TOKOM, CBOWHCTBA 37€KTPOMAarHHUTa,
CBOMCTBA  DJICKTPOJBUTATENA  TOCTOAHHOTO TOKa): (pOPMYJIHPOBATH
npoBepsaeMble MPEANoIOKEHHS, COOHPATh YCTAHOBKY M3 MPEIOKEHHOTO
o0opy10BaHusA, OTHCBIBATH XO/1 OMBITA H (DOPMYITHPOBATH BBIBOIBL;
BBITIOJHATE ~ NPSMBIE  M3MEPEHHs  TeMIepaTypbl,  OTHOCHTEILHOH
BIQKHOCTH BO3[yXa, CHJIBl TOKAa, HANPSIKEHHSA C HCIIOIb30BAHHEM
AHAJIOrOBBIX TPHOOPOB M JATYMKOB (DM3HYECKMX BEIHYMH, CPABHHUBAThL
pPeE3YJILTATEl H3MEpPeHHH ¢ yu&TOM 3a/1aHHOH abCONKOTHOMH MOrPelIHOCTH;
NPOBOAHTE MCCIEI0BAHNE 3aBUCHMOCTH O/IHOI (PM3MYECKOH BETHYHMHBI OT
APYro ¢ HMCIOJB30BAHMEM  NPAMBIX  H3MEpPEHHH  (3aBHCHUMOCTB
COTPOTHBIICHUS TIPOBOJHHKA OT €ro JUIMHBI, IUIOUIAJH MOMEPEHHOTO
CEUEHHMA M YEIBLHOTO CONMPOTHBIICHUS BEIIECTBA MPOBOJAHHKA, CHJILI TOKA,
WIYILEro 4epe3 MPOBOJAHHMK, OT HalpsAKeHHs Ha  T[POBOJHHKE,
HCCJICIOBAHHE  IMOCJIEIOBATEILHOTO M MAapalIeIbHOTO  COSAMHEHMH
NPOBOJHMKOB): TUIAHHPOBATEL HCC/IEN0BAHME, COOMpaTh YCTAHOBKY H
BBHITIONIHATh W3MEPEHH, CIeAys MPEII0KEeHHOMY IUIaHy, (HKCHPOBAThH
pe3ynbTaTHl MOJIYYEHHOH 3aBUCHMOCTH B BHIAe Tabmuin W rpaguxos,
JeJIaTh BBIBOBI MO Pe3yIbTATAM HCCIIEI0BAHMS;

NPOBOJMTE KOCBEHHBIE HW3MEpPEeHHS (U3INUECKHX BEIHYMH (YAelbHas
TENJI0EMKOCTh  BELECTBA, CONPOTHBIEHHE MPOBOJAHHKA, padora ©
MOII[HOCTh 3JIEKTPUYECKOr0 TOKa): TUIAaHHPOBATh H3MepeHHs, coOuparthb
IKCIEPUMEHTAIBHYIO YCTAHOBKY, CJE1Ys NPEMIOKEHHOH MHCTPYKUMH, H
BBIYHCIIATE 3HAYEHHE BETHYHHBI;

co0nro1aTh NMpaBWiIa TEXHHKH Oe30macHOCTH NpH pabote ¢ nabopaTOpHBIM
obopyloBaHHeEM;

XapakTepu3oBaTh MPUHIMMBL  JASHCTBHS  W3Y4YeHHBIX MNPHOOPOB WM
TEXHUYECKHX YCTPOHCTB € OMOpPOil Ha HX OnMcaHus (B TOM HHCIE:
CHCTEMa OTOIUIEHHS JOMOB, THI'POMETp, napoas TypOHHA, aMIepMerp,
BONIBTMETP, CHETHHK AJIEKTPHYCCKOH JHEPIHH, 3JICKTPOOCBETHTEILHBIC
npuOOPLI, HATPEBATENLHBIE VICKTPOITPHOOPEL (MIPHMEPHI), NICKTPHUYECKHE
NpeIoXPaHHTEMH, 3EKTPOMATHHT, MeKTPOIBHIATENlb MOCTOSHHOTO TOKA),
HCIONB3YA 3HAHHMA O CBOHCTBaX (DM3HMYCCKHX ABICHHI M HEOOXOIMMBIC
(pr3HUeCcKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh TMPOCTHIE TEXHHYECKHE YCTPOHCTBA M H3MEPHTEIbHBIE
npudOpBEl M0 CXeMaM W CXEMaTHYHBIM  PHCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCHXPOMETP, THTPOMETp, JBHTATEellb BHYTPEHHErO
CTOpaHHA, 9IEKTPOCKON, PEOCTAT), COCTABIATh CXEMBI AIEKTPHUECKHX



nenei ¢ rnocnaeoBaTelbHbIM H NMapa/uleIbHBIM COeJAMHEHHEM JIEMEHTOB,
paznu4as ycIoBHBIE 0003HAUEHHA 3JIEMEHTOB 3JIeKTPHYECKHX Hemnei;
NPUBOAMTL  NPUMEPH  (HAXOAMTH  HMHPOPMALMIO ©  IpUMEpax)
NPAKTHYECKOr0 HCMONb30BAHHUA (DU3MYECKHX 3HAHUI B TMOBCEIHEBHON
KH3HH 1715 oDecriedeHns 0e30MacHOCTH NpH obpalieHuu ¢ npubopaMu
TEXHUYECKHMH YCTPOHCTBAMH, COXPaHEHHS 3/10pOBbA M COOIIIOJIEHHS
HOPM 3KOJIOTHYECKOr0 TIOBEASHHS B OKPYKAIILEeH cpee;

OCYIIECTBIATL NOMCK  MH(pOpMALMK  (PU3MYECKOTr0  COJEPKAHHA B
HMurepHere, Ha OCHOBE HWMEKINMXCA 3HAHWH W TYTEM CpaBHEHHS
JOTONHUTEIBHBIX ~ MCTOYHHKOB — BBIACHATHL  MHpOpMaIMio, KoTopas
SABJISETCH MPOTHBOPEYHBOH HIIH MOKET OBITh HEJIOCTOBEPHOM;
HCIONB30BAaTh MPH BHIMOTHEHNUH Y4eOHBIX 3a/1aHHMil HAY4YHO--TIOMYISAPHYIO
nuTeparypy  (usHueckoro coaepiKaHusA, CHPABOYHBIC  MaTEpHaIbI,
pecypcel cetH MHTepHeT, BlajeTh NpHEMAMH KOHCIIEKTHPOBAHHS TEKCTa,
npeodpa3zoBaHus HHPOPMALIMK U3 OTHOH 3HAKOBOIH CHCTEMBI B APYTYIO;
co3/1aBaTh COOCTBEHHBIE NMCHMEHHBIE M KPATKHE YCTHbIE COOOIIEHHH,
o0obmias MHQOpPMALMIO W3 HECKOJIBKMX HCTOYMHHKOB (PH3HYECKOTO
COJICP/KAaHUA, B TOM HHCIE MyONHYHO TIPEACTABIATL PE3YJIbTAThI
NPOEKTHOH WM HMCCIIe0BATENLCKOH 1eATeTbHOCTH, TIPH 3TOM T'PAMOTHO
HCMOIB30BAaTh W3YYEHHBIH MOHATHHHBIH annmapar Kypca (H3HKH,
COINPOBOMKAATH BRICTYIIIEHHE IPE3eHTALMEN;

NpH  BBIMOJIHEHHH Y4YeOHBIX TPOEKTOB M HCCIEIOBaHHWiIT (QH3NUeCKHX
NPOLECCOB pacrpenenaTe 00A3aHHOCTH B IPYIINE B COOTBETCTBHH ¢
MOCTaB/IEHHBIMH 3a/la4aMH, CJIEANTh 3a BLIMOJHEHUEM I1J1aHa JeHCTBHH H
KOPPEeKTHPOBAThL €ro, aJeKBaTHO OLIEHHBATh COOCTBEHHBIH BKIa] B
JESTENLHOCTh I'PYIIIL], BRICTPAHBATEL KOMMYHHKATHBHOE B3aHMO/IEHCTBHE,
NPOSBIIAS TOTOBHOCTH pa3periaTh KOH(IUKTEL.

K konny obydenus B 9 Kiacce npeaIMeTHBIE PE3yIbTAaThl Ha 0A30BOM YPOBHE
JIOJKHBI OTpakaTh C(POPMHPOBAHHOCTE Y 00YYAIOLIMXCSH YMEHHI:

HCMONB30BaTh TOHATHA: CHCTeMa OTcuéra, MaTepuHalbHas TO4Ka,
TPAEKTOPHA, OTHOCHTEILHOCTh MEXaHHYECKOro JABMKEHUA, AedopMalius
(vmpyras, mniaacTuveckas), TpeHHe, LEHTPOCTPEMHTEILHOE YCKOpeHHeE,
HEBECOMOCThL H TIEPETpPy3KH, LEHTP TKECTH, abComoTHO TBEPIOE Teno,
LIEHTP TSKECTH TBEPAOro Tena, paBHOBECHE, MEXaHWYeCcKHe KoneDaHusA H
BOJIHBI, 3BYK, HMH(pa3ByK M YIbTPa3BYK, 3IEKTPOMArHUTHBIE BOJIHBI,
[IKAJIa ATEKTPOMArHUTHBIX BOJIH, CBET, DJIM30PYKOCTE M JAIBHO30PKOCTh,
CMEKTPhl UCIYCKAHHUA M MOTJIoUIeH:s, anbda-, 0eta- H raMMma-u3nydeHus,
W30TOMBL, A/IepHas YHEPreTHKA;



pa3nuuare ABJIEHHs (paBHOMEPHOE H HEPaBHOMEpPHOE MNpAMOIHHEHHOE
IBWKEHHE, PAaBHOYCKOPEHHOE MNpAMOJIHHEIiHOe [BWKEeHHe, CBODOJHOE
NajJcHHe Tell, pABHOMEPHOE JABHKCHHE MO OKPY/KHOCTH, B3aHMOJICHCTBHE
TeJl, peakTHBHOE JBMKeHHEe, KojebdaTenbHOE JIBHKEHHE (3aTyxarollHe M
BBIHYIKIICHHBIC KOIe0aHus), pe3oHaHC, BOMHOBOE JBHKECHHE, OTPaKeHHE
3ByKa, NPAMOIIMHEHHOE pacnpocTpaHeHHe, OTpameHHe W IpelloMIIeHHe
CBETA, MOJHOE BHYTPEHHEE OTpaMeHHe CBeTa, pa3okeHHe 0e/loro cBeTa B
CIIEKTP M CJIOKEHME CHNEKTPaJbHBIX  IIBETOB, JIMCIIEPCHA  CBETa,
€CTECTBEHHAs PaJHOAKTHBHOCTb, BO3HMKHOBEHHE JIMHEHYATOr0 CIIEKTpa
H3IYUCHHSA ) 110 OMHUCAHHIO HX XapaKTEPHBIX CBOHCTB M HA OCHOBE OMBITOB,
JEMOHCTPHPYIOIINX JIAHHOE qmauqecme ABJIEHHE;

pacno3HaBaTh MPOABICHHE H3YYEHHBIX  (DU3MYECKHX  SBICHHWIT B
OKpY/KalwIileM Mupe (B TOM 4Hcae (U3MYMECKHE SBJICHUS B NPHPOJIE:
NPHJIMBEL M OTIUBEL, JBHAKeHHE riaHeT ColHeYHOH CHCTEMBI, peakTHBHOE
IBW/KCHHE JKHMBBIX OPTaHH3MOB, BOCMOPHATHE 3BYKOB JKHBOTHBIMH,
3EMJICTPACEHHE, CEHMCMHYECKHE BOJIHBI, IYHaAMH, 03X0, [BE€Ta Tell,
ONTHYECKHE ABJIEHHSA B TNpHpoAe, OMONOrHYecKoe ACHCTBHE BHIHMMOIO,
yABTPaMONIETOBOIO W PEHTICHOBCKOTO  M3JYHCHHIH, ECTECTBCHHBIH
PaaIHOAKTHBHBEIA (POH, KOCMHMYECKHE JIYYH, PaJHOaKTHBHOE H3JIyUEHHE
NpPUPOAHBIX MHHEpPANIOB, [CHCTBHE paJuOaKTHBHBIX M3Iy4YeHHH Ha
OpraHu3M 4elloBeKa), NMpPH 3TOM [ePEeBOJMTE IMPAKTHYECKYI0 3a/lady B
yueOHYI0, BBIJIENIAThE CYIIECTBEHHBIE CBOMCTBA (MPH3HAKH) (PH3NYECKHUX
ABJIIEHHH;

OINHUCHIBATE H3YUEHHEIE CBONCTBA Tel M (PU3HYECKHUE SIBIEHHSA, HCIIONIb3Y
(puznveckre BeMHYHMHBI (CpeqHAd W MIHOBEHHAdA CKOPOCTh Tena NpH
HEPABHOMEPHOM JIBHKEHHH, YCKOPEHHE, IEePEeMELIEHHE, MYTh, YIJIOBas
CKOpPOCTh, CHIA TPEHUA, CHIIA YOPYIOCTH, CHJIA TSKECTH, VYCKOpEeHHe
CBODOIHOIO MAIeHMs, BEC Tea, HMIYJILC Teld, HMMIOYILC CHIIBI,
MexaHuudeckas padora M MOIIHOCTh, IOTEHIMAIILHAS JHEPrus Teda,
NOJHATOr0 HaJ MOBEPXHOCTBI 3€MIIH, MOTEHLHAIBHAS YHEPrHA CHKATOH
NPY/KHHBIL, KHHETHYECKAs OJHEPrusA, IMOJAHAA MEXaHH4YECKas JHEPrus,
MepHoa W 4acToTa KoiebaHMil, ATHHA BOTHBI, TPOMKOCTh 3BYKa M BBICOTA
TOH4, CKOPOCTh CBETA, MOKA3aTelb MPEIOMICHHA CPE/bl), MPH OMHCAHUH
NPaBUIBHO TPAKTOBATH (H3WYECKHH CMBICT MCIMOJIB3YEMBIX BEJIMYHH,
0003HAaYeHHS W EIMHHMIBl (UIMYECKHX BEIHYHH, HAXOAHTH (OPMYIIEL,
CBA3LIBAOIINE JIAHHYIO (DU3HYECKYIO BEIMYHHY € JIPYTHMH BEJIHYHHAMM,
CTPOHTH rpauKH H3yUeHHBIX 3aBUCHMOCTEH (PHU3NYSCKHUX BETHUHH;
XapaKTepH30BaTh CBOMCTBA T, (M3MYECKHE SBICHHA M TIPOIECCHI,
UCTIONIB3YS 3aKOH COXPAHEHHs JHEPIUH, 3aKOH BCEMHPHOIO TATOTEHWA,



NPHHIIMAI  CYMEPIO3UIMH  CHJI, TPHHIIUI OTHOCHTEIbHOCTH [ amnmes,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHHs HMMITYJIbCA, 3aKOHBI OTPAayKEHHSA H
NPETOMICHHS CBETA, 3aKOHBI COXPAHEHHS 3apAI0BOT0 H MACCOBOTO HHCEI
NpH AASPHBIX PEaKIHAX, MPH 3TOM JIaBaTh CJIOBECHYHO (OPMYIHPOBKY
3aKOHA M 3alHCBIBATH €TI0 MaTEMAaTHYECKOE BBIPA/KEHHE;

00BACHATE (PU3UYECKHE MpPOIECCHl M CBOMCTBA TeJ, B TOM YHCIE H B
KOHTEKCTE CHTYaIHil MPaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa: BBISABIATH
NPUYHUHHO--CJIEACTBEHHBIE  CBA3HM, CTPOMTH  OOBAcCHeHMe M3 2-3
JIOFHYECKUX [1aroB ¢ onopoil Ha 2—3 M3y4eHHBIX CBOHCTBA (PU3NYECKHMX
ABICHHH, (PU3MYCCKUX 3aKOHOB MIIH 3aKOHOMEPHOCTEIH;

pelmars pacuérHele 3ajadud  (OnuparolMecs Ha  cucremy M3 2-3
ypaBHEHHI1), HCTIONB3YA 3aKOHBI H (JOPMYIIBI, CBA3BIBAIOIINE (PH3HYECKHE
BEJIHYHMHBLI: HA OCHOBE aHAlM3a YCIIOBHA 3a/Ja4d 3alMChIBATh KPATKOE
YCIIOBHE, BBIABIATE HELOCTAKOIIHE HIH H30BITOUHBIC JIAHHBIE, BHIOMPATH
3aKOHBI H (DOPMYIIBI, HEOOXOIHMBIE [JI PEUICHHA, TPOBOAHTE PAcu&Thl H
OLIEHHUBATEL  PEAJIMCTHYHOCTL  TOJYYEHHOro  3HavyeHus  (pu3nyecKoi
BEJTHYHHBI;

pacrno3HaBaTh NpoOIEMbI, KOTOPBLIC MOXKHO PEIIMThL TPH  MOMOIIH
(PM3HYECKUX METOJIOB, HCIOJIB3Ysl OINHCAHHE HCCIIeI0BAHHSA, BBIICNATH
npoBepsaeMoe  TIPeAnoiIoKeHHe, OIEHHBATH NPABHJIBHOCTH TOPAIKA
NPOBEJIEHHS  MCCIENOBAHMSA, JelaTh  BBIBOJBL,  MHTEPIPETHPOBATH
pe3yabTaThl HAOIIOICHHIT H OTIBITOB;

NPOBOJHTE  ONBITHL 10 HAOMIOAEHHIO (PU3MYECKMX  SBICHMH  HIH
(pM3HYECKHX CBOKHCTB Ten (M3y4yeHHe BTOporo 3akoHa HeloToHa, 3akoHa
COXpaHeHHsA HHEPruH, 3aBUCHMOCTh MepHoaa KojebaHuH TpPYKHHHOTO
MasTHHKA OT Macchl I'py3a H KECTKOCTH NPY/KHMHBI H HE3ABHCHMOCTB OT
AMIUTHTY/IBI MaJbIX KOIeDaHHil, NpAMONHHEHHOe pacrpocTpaHeHHe CBETa,
pasnokeHue 0enoro CBeTa B CHEKTP, H3YYCHHE CBOHCTB M300paskeHusA B
IUIOCKOM 3€pKajie M CBOHCTB H300paikeHHs npeaMera B codHparouiei
NHH3E, HaOMIOJAEHHE CIUIOIIHBIX W JIMHEHYATBHIX CHEKTPOB M3JIYHEHHA):
CAMOCTOATENILHO  CODOMpaTh  YCTAHOBKY M3 M30bITouHOro  Habopa
o0opymoBaHMSA, OMUCBIBATH  XOJ  OMNBITA M €ro  Pe3yJbTaThl,
(hopMyITHPOBATH BBHIBOJIBI;

NPOBOJHTE MPH HEOOXOJAMMOCTH CEPHIO TIPIMBIX H3MEpeHHil, onpeuenss
cpeaHee 3HA4YeHHe W3MepsAeMoii BenuuuHBl ((poKycHOe paccTosHHe
coOupatouiei  JHH3b1), O00OCHOBBIBaTH BbIOOp criocoda H3MepeHHs
(M3MepHTensHOrO Npudopa);

NPOBOJMThE  HMCCIEIOBAHHE 3aBHCHMOCTEH  (DM3MHMECKHX BEIHYHMH C
UCIIONIB30BAHHEM TIPSAMBIX H3MEPEHHWi (3aBUCHMOCTBH IYTH OT BPEMEHH



NpH PaBHOYCKOPEHHOM JIBHAKEHHHM 0e3 HavanbHOH CKOpPOCTH, NEpHoja
KoneOaHuii MaTeMaTH4ecKoro MasTHHKAa OT AJHHBI HUTH, 3aBHCHMOCTH
yIila OTPaKE€HHA CBETA OT yIJla MAJCHHMA H YIJla NpPEIOMIICHHA OT yria
najeHusA): IIaHHPOBaTh HCCIEJ0BAHHE, CaMOCTOATENBHO COOHMpaTh
YCTaHOBKY, ()HKCHpOBaThb pe3ynbTaThl IOIYYEHHOH 3aBHCHMOCTH
(pM3HYECKHX BEJIMYMH B BUje TaObIHI M rpadMKoOB, Je1aThk BLIBOJLI 10
pe3yIbTaTaM HCCIIe0BaHHA;

NPOBOUTE KOCBEHHbIE M3MEpeHHA (U3HYECKMX BEJIHYHH (CpenHsasn
CKOPOCTE M YCKOpEHME Tela I[IPH pPaBHOYCKOPEHHOM JIBHAKEHHH,
YCKOPEHHE CBOOOIHOrO mHajcHus, KECTKOCTb MPY/KHHBI, KOd(hHLUHEHT
TPEHHA CKOMIEKCHHA, MCXaHHYCCKAA paﬁﬂ'ra H MOIMHOCTL, 4YacToTra H
nepuoa KonedaHMii MaTeMaTH4eCKOro H MNPYKHHHOTO MasTHHKOB,
onTHYecKas Ccuia  coOMpaioliel  MH3BI,  paJHOaKTHBHbIH  Qou):
[UIAHUPOBATE H3MEpeHHs, coOUpaTk IKCIEPUMEHTANBHYID YCTAHOBKY H
BBITIOJHATE W3MEPCHHS, CICAYA MPEIUTOKCHHONH MHCTPYKLINH, BBIYHCIATH
3HAYEHHE BEJIMYHHBI H AHAJTH3HPOBATD MOJIYYEHHBIE PE3YJILTAThI ¢ YYETOM
3a7aHHOI MOTPEIHOCTH H3MEPEHHIi;

cobmroaTe NpaBuiIa TEXHUKK Oe30MacHOCTH MpH padoTte ¢ 1abopaTopHBIM
o0opy/10BaHHEM;

pa3nM4aTh OCHOBHblE MPHU3HAKH M3YYEHHBIX (H3HYECKHX Mojeneii:
maTepHalbHasg TOYKa, adCcoMOTHO TBEPIOE TENO, TOYEUHBIH HCTOYHHK
CBeTa, Jy4Y, TOHKas IHH3a, [IaHeTapHas MOJENb aToMa, HYKIOHHas
MOJ1€/1b aTOMHOI'O 51]1pa;

XapakTepH30BaTE  NPUHIMIBL  JAEHCTBHA  M3YYEHHBIX NpHOOPOB WM
TEXHMYECKHX YCTPOHCTB C OMOpOil Ha HX ONHCaHHA (B TOM YHCIE:
CIHJIOMETP, JATYHKH TOJOKEHHs, PACCTOAHHA H YCKOPEHHs, pakKera,
9XO0NI0T, OYKH, [epHckorl, QoToanmnapar, ONTHYECKHE CBETOBOIBI,
CIIEKTPOCKON, JO3HUMETP, Kamepa Buabcona), ucnonbsys 3HaHHA O
cBOMCTBAX  (PU3HYECKHX  ABJICHWH W HeoOXoJMMbIE  (PU3MUYECKHE
3aKOHOMEPHOCTH;

HCII0/Ib30BATh CXEMbl H CXEMATHYHBIC PUCYHKH M3Y4YE€HHBIX TEXHHYECKHX
YCTPOIHCTB, M3MEPHUTENBHBIX NPHOOPOB M TEXHOINOIHYECKHX IIPOLIECCOB
NpH pEIICHHH Y4eOHO--MPaKTHYECKUX 3aja4, ONTHYECKHE CXEMBbl I
MOCTPOEHHs N300paKeHHil B IIIOCKOM 3epKaie U codHparolei JInH3e;
NPHBOANTL  TpPHUMEpbl  (HAXOAMTb  HHGOPMALHIO O  HOpHMepax)
MPAKTHYECKOI0 MCIOIB30BAHHA (PH3HYECKUX 3HAHMH B IOBCEHEBHOM
KH3HU 1A oDecriedeHHs De30MacHOCTH MpH o0palleHHH ¢ npudopamMH H
TEXHUYECKHMH YCTPOHCTBAMH, COXPAaHEHHs 3[0pOBbs H COOMIOJIEHHA
HOPM 3KOJIONHYECKOro NMOBEJICHHS B OKPY KalolleH cpejie;



OCYIIECTRIATE TNMOWUCK WHpopMauuH (uU3HYECKOro cojep:KaHus B
HuTtepHeTe, caMOCTOATENBHO (POPMYIHPYA MOUCKOBBIH 3anpoc, HAXOJHTh
MYTH ONpeeaeHHs A0CTOBEPHOCTH NOTY4YEHHOH MH(OpMALMK Ha OCHOBE
HUMEIOINXCA 3HAHUI U JOMOTHUTENbHBIX HCTOYHHKOB;

HCIONIBb30BaTh MPH BBIMOIHEHHH y4eOHBIX 3aJaHMi Hay4YHO--TIOMYIAPHYIO
JHTEpPATYpyY  (PH3HYECKOro  coJep:KaHHs, CHpPaBOYHBIE  MaTepHallbl,
pecypcel ceTH MHTepHer, BnajeTh NpHEMAaMH KOHCIIEKTHPOBAHHUA TEKCTa,
npeodpasosanus HHPOPMALIHK U3 OJIHOH 3HAKOBOH CHCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMHUCEMEHHBIE M YCTHBIE COODIIEHHS HA OCHOBE
HH(OPMALIMH M3 HECKOJIBKHX MCTOYHHMKOB (DM3MYECKOTO COACp/KaHHA,
MyOJIMYHO MIPEACTABIATE PE3YILTATEl IPOSKTHOH HIIH HCCIIE/10BATEILCKOM
NeATeIbHOCTH, TMPH 9TOM TPaMOTHO  HCIONb30BaTh  H3YHEHHBIH
NOHATHHHBIN anmnapar u3ydaemoro pasjena (HU3HMKH M CONPOBOKIATH
BBICTYIJICHHE TIpe3eHTalMed ¢ yu€roM OCODEHHOCTEH ayJHTOpHH
CBEPCTHHKOB.
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