10-05
[Tpunoxxenne Ne 12
x OOIT OO0
npuka3z Ne 270 ot 30.08.2023 r.

MYHUIUIAJBHOE BIOJKETHOE OBIIEOBPA3OBATEJIBHOE YUYPEXKIEHUE « BOCXOJHEHCKASL
IIKOJA UMEHH B.1. KPUBOPOTOBA» KPACHOI'BAPJENCKOI'O PAHOHA PECITYBJIMKU KPBIM

PABOYAS ITPOT'PAMMA
no yueonomy npeamery «®U3UKA»
nJs 7-9 kiaaccos.
YpoBeHb n3y4deHus : 0a30BbIi
(cooTrBercTByeT @PII OO0, yTBep:KIeHHOH NpuKa3oM MuHucTepcTBa npocemieHusi P@® or 18.05.2023 Ne 370).

2023 r.



HHOACHUTEJBHASA 3AIIMCKA

[IporpamMma no (u3uKe Ha ypOBHE OCHOBHOTO 00111ero 00pa30oBaHMsI COCTaBJICHA HA OCHOBE MOJIOKEHUN U TPEOOBAaHUHN K
pe3yibTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTesbHOW Mporpammsbl, npeactaBieHHbix B @PI'OC 000, a
Takke ¢ yu€toM (enepanbHOd paboyeil mporpaMmbl BocnuTaHuss W KoHUeNuuu mpenojaBaHusi yd4eOHOTO NpenMeTra
«DPusukay.

Copepxanne mporpaMmMbl 1o (U3MKE HAMpaBIeHO Ha (QOPMHUPOBAHUE E€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH
oOy4Jaroumxcsi 1 OpraHu3alui0 U3ydeHUs (PU3MKH Ha AESTEIbHOCTHOM OCHOBE. B mporpamMme mo (u3MKe y4uTHIBAIOTCS
BO3MOXXHOCTH ydeOHoro mpenmera B peanmuzaiuu  TpeOoBanuiit. ®I'OC OOO Kk 1IaHUPYEMBIM JIMYHOCTHBIM U
MeTaIpeMETHBIM PE3yJIbTaTaM 00YUYEHHs, a TaKKe MEKIIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHuUsl.

[Iporpamma mo ¢u3Mke ycTaHaBJIMBAET paclpeseseHrne yueOHOro marepuana Mo rojaMm oOydeHus (Mo Kiaccam),
MpeAiaraeT MPUMEPHYIO MOCIIEI0BATENbHOCTD U3YyUYEHUS TEM, OCHOBAHHYIO HA JIOTUKE Pa3BUTHUS PEIMETHOTO COIEPKAHUSA U
yuéTe BO3PAaCTHBIX OCOOCHHOCTEN 00yJaromuxcsl.

[IporpamMma no ¢usuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOJWYECKOM IMOMOIIM YUYUTENI0 B CO3JaHUU paboueit
MPOrpamMMBbl 10 y4eOHOMY MPEAMETY.

®u3nka SBISETCS CUCTEMOOOPA3YIONIUM JJisi €CTECTBEHHO-HAYYHBIX YY€OHBIX MpPEIMETOB, MOCKOJBbKY (PHU3NYECKUe
3aKOHBI JIEKAT B OCHOBE IMPOIIECCOB U SIBICHHM, N3y4aeMbIX XUMHUEH, OUOJIOTHEH, acCTpOHOMUEH U pu3nueckon reorpadueit,
BHOCHUT BKJIaJ] B €CTECTBEHHO-HAYUHYIO KapTHUHY MUpPa, MPEIOCTaBIseT HauOoee sSICHbIe 00pa3iibl MPUMEHEHUSI HAYYHOTO
MeTO/1a IO3HAHMSI, TO €CTh CII0C00A MOTy4YEHHUs JOCTOBEPHBIX 3HAHUN O MUPE.

Opnna U3 raBHBIX 3a7a4 (pU3MYECKOro 0Opa3oBaHUs B CTPYKType 00miero oOpa3oBaHUsS COCTOMT B (DOPMUPOBAHHH
€CTECTBEHHO-HAYYHOUM rpaMOTHOCTH U MHTEpEca K HayKe Yy 00ydarouuxcsl.

N3yyenne ¢u3ukun Ha 0a30BOM ypOBHE MpeArojaraeT OBJaJCHUE CICAYIOIIUMH  KOMIIETEHTHOCTSIMHU,
XapaKTEPU3YIOUIMMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS;
e OLIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;



e HHTCPHPETUPOBATHL JAHHBIC U UCIIOJIL30BATh HAYUYHBIC JOKA3aTCIbCTBA JJIA IIOJTYUCHHA BBIBOJOB.

enu wm3yueHuss Qpu3MKUM HAa ypOBHE OCHOBHOTO 00I1Iero oOpa3oBaHus orpezesieHbl B KoHIenmuu mnpemnogaBaHus
yueObHoro mnpeaMera «duszuka» B oOpaszoBaTenbHBIX opranHuzaiusix Poccuiickoii denepannu, peann3yromnx OCHOBHbBIC
o0meoOpazoBaTenbHbIE MPOTPaMMBbI, yTBEpKIAEHHON pemenneM Komernn MunuctepcTBa mpocBemieHus Poccuiickoit
®enepanuu (mpotokon ot 3 aexadpst 2019 r. No [1K-4BH).

e uzyyenus: pusuMKu:

npuOOpEeTeHHe HWHTEpeca U CTPEeMJICHUsS OOydYaroluxcss K HAy4YHOMY HW3YUYEHHUIO MPHUPOJbI, PpPa3BUTHE HX
MHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE NPEACTABICHUA O HAYYHOM METOJE€ MO3HaHUS U (POPMHUPOBAHUE HCCIEAOBATEIICKOTO OTHOLIEHUS K
OKPY>KaIOILIUM SIBJICHUSM;

(dbopMHpOBaHKE HAYYHOT'O MUPOBO33PEHHUS KaK Pe3yJIbTaTa U3yUEHHUs OCHOB CTPOCHUSI MaTEPHUH U (PyHIaMEHTaIbHBIX
3aKOHOB (PU3HKHU;

dbopMupoBaHUe MPEACTABICHUN O POJIH (PU3UKHU JIJISL PA3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKUA U TE€XHOJIOTHU;
pa3BUTHE MIPEACTABICHUM O BO3MOXHBIX cpepax Oyayiiel npodeccuoHaabHOM NI TENbHOCTH, CBA3aHHOM ¢ (DU3UKOIA,
MOJITOTOBKA K JaJbHEHIIeMy 00y4eHHIO B ’TOM HAlpaBIICHUU.

JlocTikeHre ITHX IieNel MmporpamMMbl MO (PU3MKE Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs 00€CIeunBaeTCS
peIIeHrEeM CIEIYIOINX 3a1aY:

MpruoOpeTEeHUE 3HAHU O JUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHUUYECKHX, TETUIOBBIX, DICKTPUUECKUX, MAarHUTHBIX
Y KBAaHTOBBIX SIBJICHUSX;

pUOOPETEHNE YMEHUM OMTUCHIBATH U OOBSICHATH (PU3UUYECKUE SBJICHUS C UCIIOIH30BAHNEM TMOJTYYECHHBIX 3HAHUM;
OCBOCHHE METOIOB PEIICHHS MPOCTEUINX pacUETHBIX 33]1a4 C UCTIOJIb30BaHUEM (PU3UUYECKUX MOJIETIEH, TBOPUECKUX U
IPAKTUKO-OPUCHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHMH HAOMIOIaTh TPUPOJHBIC SBJICHHWS ¥ BBIMOJHATH ONBITHI, JIAOOpAaTOpHBIC pPabOTHI M
AKCTIEPUMEHTAILHBIC UCCIICIOBAHUS C UCTIOJIH30BAHUEM U3MEPUTEILHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHPOPMAIMEH (PU3NIECKOTO CoNepKaHus, BKIOYas WHHOPMAIIMIO O COBPEMEHHBIX
JTOCTIKCHUSX (DU3UKH, aHATIN3 U KPUTHICCKOE OIICHUBaHUE MH(POPMAIIHH;



e 3HAKOMCTBO cO cdepaMu NpOoPecCHOHATBHON NEATEIbHOCTH, CBS3aHHBIMU C (U3UKOW, ¥ COBPEMEHHBIMU
TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha IOCTHKEHUAX (PU3HUECKON HAYKH.
Ha uzyuenue ¢pusuku (6a30BbIl ypOBEHb) HA yPOBHE OCHOBHOTO 00111€T0 00pa3oBaHus 0TBOAUTCS 238 yacoB: B 7 Kjacce
— 68 yacoB (2 yaca B HeJieq0), B 8 Kiacce — 68 yacoB (2 yaca B Hezelno), B 9 kitacce — 102 yaca (3 yaca B HEJIeIH0).
[Tpennaraemslii B mporpamme 1o (pu3nke nepeueHsb JJ1adopaTopHbIX padoT U OIBITOB HOCUT PEKOMEHIATeNbHBIN XapaKkTep,
yUUTENb JeJaeT BHIOOp MpoBeAeHUs JTa0OpaTOpPHBIX pabOT W OMBITOB € Y4YETOM HWHAWBUIYAIBHBIX OCOOEHHOCTEH

oOyJaromuxcsl, CIUCKa SKCIEPUMEHTAIBHBIX 331aHUM, MTPEIaraéMbIX B paMKaX OCHOBHOT'O FOCY/AapCTBEHHOTO 3K3aMeHa 110
¢dusuke.



COIEPKXAHUE OBYYEHUA
7 KIIACC

Pa3znes 1. ®u3uka u e€ poJsib B IO3HAHUM OKPY:KAIOIIEero Mupa.

®dusuka — Hayka o npupoje. ABieHus npupoabl. OU3NUECKUE SBICHUSA: MEXAHUYECKHUE, TEIUIOBBIC, AJIEKTPUUYECKUE,
MarHUTHbBIE, CBETOBBIC, 3BYKOBBIC.

Ouznueckre BenuuuHbL. M3mepenue duznveckux BeauuuH. Dusndeckue npuOopsl. [lorpemrHocTs HU3MEpEHHI.
MexyHapoaHas CuCTeMa €IMHULI.

Kak ¢u3uka u agpyrue ecTeCTBEHHbIC HAYKU U3y4YaroT Nnpupoay. EcTrecTBeHHO-HAy4YHBIM METO/ MO3HAHUS: HAOJI0ICHHE,
MMOCTAaHOBKA HAy4YHOTO BOIPOCA, BBIABMIYKEHHE TUIIOTE3, DKCIEPUMEHT MO MPOBEPKE TMIOTE3, 0OBSICHEHHUE HAOJII0AAEMOTO
aByienust. Onrcanue GU3NYECKUX SBICHUN C TTOMOIIBIO MOJIEICH.

Jemoncmpayuu.

1. MexaHn4ecKue, TEIIOBBIE, JIIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE SIBIICHHS.

2. ®duznueckue MpuOOPHI U MPOIeAypa MPSMBIX U3MEPEHUIN aHAJIOTOBBIM U LIU(PPOBBIM TPUOOPOM.

Jlabopamopnwie padbomul u onvimol.

Omnpenenenue 1EHbl IeTICHUS IIKaJIbl U3MEPUTEILHOTO TTprbopa.

N3mepenue paccTossHUM.

N3mepennie 00bEMa )KHIKOCTH U TBEPAOTO TENA.

OmnpeneneHue pa3MepoB MabIX TeJl.

N3mepenue TemnepaTypbl IPU MOMOIIH KUIKOCTHOTO TEPMOMETPA U AaTUMKA TeMIEpaTyphl.

[IpoBenenne ucciaeaoBaHus O TPOBEPKE TMIIOTE3bI: AANBHOCTh MOJETA MIAPUKA, MYIIEHHOTO TOPU30HTAIBHO, TEM
00JIbI1Ie, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3znen 2. IlepBoHayaibHbIe CBeIeHUS 0 CTPOEHNH BelleCTBA.

CrtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbITHI, TI0Ka3bIBAIOIIUE JUCKPETHOE CTPOCHUE BEIIECTBA.
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JBrkeHue yactull BeuiectBa. CBsi3b CKOPOCTU ABUKEHUS YACTHUIL C TeMIepaTtypoid. bpoyHoBckoe aBuxenue, tuddysus.
B3anmoneiicTBrE YacTUIl BEMIECTBA: MPUTSHKEHUE U OTTATIKWBAHUE.
ArperaTHbple COCTOSIHMSI BEILECTBA: CTPOCHHUE Ta30B, XKUAKOCTEH W TBEPABIX (KPUCTALNIMYECKHX) Tell. B3anMocBs3b

MCIKOY CBOMCTBaAMH BCHICCTB B PA3HBIX arperaTHbIX COCTOAHHAX M UX ATOMHO-MOJICKYJIAPHBIM CTPOCHHCM. OcobOeHHOCTH
aIrpCraTHhIX COCTOSIHMH BOJBI.

Jemoncmpayuu.

1. HaGmroneHue 6pOoyHOBCKOTO JBUKCHHUS.

2. HabGmoaenue nuddyszuu.

3. HaOnronenue siBiaeHui, 0ObSICHAIOMIMXCS TPUTSIKEHUEM WIM OTTAJKUBAHUEM YacTHI] BEIIECTBA.

Jlabopamopnuie pabomel u onvimol.

1. OreHka 1uamMeTpa aToMa MeTOJ0M PSJIOB (C UCMOJIb30BaHUEM (GoTorpadmif).

2. OnBITHI 110 HAOIIOJICHUIO TETIJIOBOTO PACHIMPEHUS Ta30B.

3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CUJT MOJICKYJISIPHOTO TIPUTSIAKEHUSI.

Paznen 3. /IBuikeHue U B3aumMoieiicTBHE TeJl.

Mexanunueckoe ABWKeHUE. PaBHOMepHOe M HepaBHOMepHOe JaBmkeHHe. CkopocTh. CpenHsisi CKOpOCTh NP
HEPaBHOMEPHOM JABWKEHUU. Pacu€Tr myTu 1 BpeMEHU JBUKEHUS.

SBrienue nHepunu. 3aKOH MHEpLUMHU. B3anMoneicTBre Te Kak MpUYrHA U3MEHEHUS CKOPOCTH IBUKEHUS Tejl. Macca kak
Mepa uHepTHOCTU Tena. [1moTHOoCTh BemecTBa. CBS3b INIOTHOCTH C KOJIMUECTBOM MOJIEKYJT B €MHUIIE 00BhEMA BEIIECTRA.

Cuna kak xapakTepucTHKa B3auMojiercTBus Tel. Cuna ynpyroctd M 3akoH I'yka. M3mepeHue cCuibl ¢ MOMOIIBIO
JMHAMOMeETpa. SIBJIeHUE TATOTEHUS U cujia TshbkecTu. Cuita TS KeCTH Ha Ipyrux miaHerax. Bec tena. HeBecomocTs. CrioxkeHue

CHJI, HallPaBJICHHBIX MO OJIHOU NpsiMoii. PaBHoAelcTByoas cuil. Cuiia TpeHusi. TpeHre CKOJbKEHUS U TPEHUE MOKos. TpeHue
B MIPUPOJIE U TEXHUKE.

Jemoncmpayuu.

1. HabnrogeHne MexaHMUECKOTO JIBHKCHUS TEJa.

2. H3mepeHne CKOpOCTH NPSMOJIMHENHOTO IBUKECHUSL.
3. HaOnroneHue siBJICHUS UHEPIIVH.



4.
5.
6.

HabutoieHne n3MeHeHus: CKOpOCTH ITPU B3aUMOJICHCTBUU TEJI.
CpaBHeHHE Macc 110 B3aMMOJICHCTBHIO TEIL.
CrnoxxeHre CHJl, HAalPaBJICHHBIX 110 OJTHON IIPSIMOA.

Jlabopamopnwie pabomul u onvimol.

1.
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Ornpenenenre CKOPOCTH pAaBHOMEPHOTO JIBUKEHUS (IIapUKa B )KUJIKOCTU, MOJIETTH JIEKTPUUYECKOTO AaBTOMOOWIIS U TaK
nanee).

Omnpenenenue cpeHe CKOPOCTH CKOJIbKEHUS OpycKa WM IIapuKa M0 HaKJIOHHOM MIIOCKOCTH.

OnpeneneHue MIOTHOCTH TBEPAOTO Tea.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD PacTshKeHUs (iepopMaliiu) Ipy>KUHbI OT MPUIOKEHHOU CUJTBI.

OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHJIBI TPEHHUSI CKOJIBKEHHS OT BECA TEJla M XapaKTepa CONMPUKACAIOIINXCS
ITIOBEPXHOCTEM.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, dKUAKOCTEN U ra30B.

JlaBnenne. CriocoObl YMEHBIIICHUS U YBEIMYCHUS JaBlieHus. JlaBiieHue ra3a. 3aBUCUMOCTh JIaBJICHUS ra3a OT o0béMa,
TeMriepatypsl. [lepenaua naBieHust TBEPABIMU TEJIAMHU, KUJIKOCTAMH U razamu. 3akoH Ilackand. I[THeBMaTnyeckue MaivHebl.
3aBUCHUMOCTb JIaBJICHUS KMJKOCTH OT TiyOuHbl. ['mapocratuueckuil mapagokc. CooOuiaromuecs cocysl. ['napaBnuyeckue
MEXaHHU3MBI.

Atmochepa 3emiaum u armocdepHoe pAaBieHue. [IpuumHBI CyllecTBOBaHUSI BO3AYIIHOM 00070uky 3emin. OmnbIT
Toppuuennu. U3mepenne atMochepHOro JaBiaeHus. 3aBUCUMOCTb aTMOC(EPHOro AaBIEHUS OT BBICOTHI HAJl YPOBHEM MOPA.
[Tpubops! 17151 M13MepeHus aTMOC(hHEepHOTO J1aBJICHUS.

JleiicTBre KHIKOCTH W ra3a Ha MOTPYKEHHOE B HHMX Teso. BeiTanmkuBaromias (apxumesoBa) cuia. 3akoH Apxumena.
IlimaBanue Ten. Bo3ayxoruiaBanue.
Jemoncmpayuu.

1.

2
3.
4

3aBUCUMOCTb JIaBJICHHUS T'a3a OT TEMIICPATYPBhI.
[lepenaua naBneHUs KUIKOCTHIO U Ta30M.
Coobmatomuecs CoCy/ibl.

I'mppasiueckuit mmpecc.



[IposiBienne necTBus aTMochEepHOTO JaBICHHUS.
3aBUCUMOCTH BBITAJIKHUBAIOIIECH CHIIBI OT 00BEMA MOTPYKEHHOM YaCTH TeJla U IIIOTHOCTH KUIKOCTH.
PaBeHCTBO BhITATKMBAOUIEH CHIIBI BECY BBITECHEHHOM )KUIKOCTH.

© N o w

VYcnoBrue maBaHMs TN IUIABAHHWE WJIM IOTPYKEHHME TEJl B 3aBUCUMOCTH OT COOTHOLIEHHWS IJIOTHOCTEM Tela H
AKUJTKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPY>KEHHON B KUIKOCTh YaCTH TENa.

2. OnpeneseHUE BBITAIKABAIOIIEH CHIIBI, JEMCTBYIOIIEN HA TENO, TOTPYKEHHOE B )KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITATKUBAOIIEH CHIIBI, TEUCTBYIOIIEN HA TEJO B )KUIAKOCTH, OT MACChI TEJIA.

4. OTBITHI, TEMOHCTPUPYIOUTUE 3aBUCUMOCTD BBITAIKUBAIOIICH CUIIBI, IEUCTBYIONICH Ha TEJO B JKHUJKOCTH, OT 00BEMA

IIOIPYKEHHOM B )KUAKOCTb YaCTHU TEJIA U OT INIOTHOCTH KUJIKOCTH.

5. KoHcTpyupoBanue apeomeTpa Wi KOHCTPYUPOBAHUE JIOJIKH U ONPEIEIICHUE €€ TPy30II0AbEMHOCTH.

Pa3zpnes S. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanuueckas padota. MOIIHOCTb.

[IpocThie MexaHW3MBI: pblyar, OJIOK, HAKJIOHHAs TJIOCKOCTh. [IpaBuno paBHOBecus pwiuara. [IpumeneHnue mpaBuia
paBHOBecHUs pbluara K 0J0Ky. «3onotoe npaBmwioy» Mexanuku. KITJ[ mpocteix MexanusmoB. [IpocTbie MexaHU3MBI B OBITY H
TEXHUKE.

Mexanunueckas sHeprus. Kunertnueckast u noreHuuanbHas saeprus. [IpeBpanienre oqHoro Buaa MEXaHU4E€CKOW SHEPTUr
B JIpyTroi. 3aKOH COXpPaHEHUs SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenue pabOThI CUIIbI TPEHUS [IPU PABHOMEPHOM JIBUKEHUH TeJla MO0 TOPU30HTAILHON TOBEPXHOCTH.

2. HccnenoBaHue yciiOBUM PABHOBECHS phlUara.

3. H3mepenue KII/] HakTOHHOM IUIOCKOCTH.

4. H3yuyeHHe 3aKOHA COXPaHEHUs MEXAHUYECKON SHEPIUH.



8 KUIIACC

Pa3znen 6. TeruioBble siBJICHUS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJAPHO--KHHETHYECKONM TEOpUU CTPOEHMs BelecTBa. Macca U pasMepbl aTOMOB H
MOJIeKYJI. OTBIThI, HOATBEPKIAIOIINE OCHOBHBIC MTOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH.

Mogenu TBEPAOTO, )KUJKOTO M ra3000pa3HOro cOCTOsSIHMM BerecTBa. Kpucrammueckue u amopdusie Tena. O0bsIcHeHUE
CBOWMCTB ra3oB, KMJKOCTEH M TBEPABIX TEJ HA OCHOBE MOJOKEHHI MOJIEKYJISIPHO--KUHETUYECKON Teopuu. CMmaunBaHue U
KalWJUISIPHBIC SIBJICHUA. TeII0OBOE pacIIMpeHUE U CKATHUE.

Temneparypa. CBs3b TeMmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBIM)KEHHUS 4dacTull. BHyTpeHHssi sHeprusi. CrocoOsl
W3MEHEHUs BHYTPEHHEH SHEpPruu: TeIUlonepesaya U CcoBeplieHue padoThl. Buibl Teronepegadu: TEIIOMPOBOIHOCTD,
KOHBEKIIUS, U3JIyUYCHUE.

KonuuecTBo TemnoThl. Y ienpHast TEMI0EMKOCTD BelllecTBa. Ternaoo0MeH U TeIIOBOE paBHOBECHE. Y paBHEHHE TEIIJIOBOTO
Oananca. [lnaBieHue u OTBEpACBaAHHME KPUCTALIMUECKUX BEIIECTB. YJelbHas TeIioTa muiaBieHus. [lapooOpazoBanue u
koHjeHcanusa. Wcnapenue. Kunenwe. YnenpHas Temiota mnapooOpa3oBaHMs. 3aBUCUMOCTh TEMIEPATypbl KUIEHUS OT
aTMOC(EPHOTO JIaBJICHUS.

BrnaxHocTts Bo3yxa.

DHeprus TOIIMBa. Y IeJIbHAs TEIJIOTa CTOPAHUs.

[TpuHmmner padoTtel TernoBsix asuratencit KITJ[ TermoBoro npurarens. TemioBbie ABUTATEIN U 3alTa OKPYKAIOIICH
Cpenpl.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TEIUJIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO JBUKECHHUS.

2. HaGmonenue nuddysun.

3. HaOnromenue sBiaeHUN CMauMBaHUS M KalWJUIIPHBIX SBICHUH.

4. HalmroieHne TerioBOro paciimpeHus Tel.

5. M3meHeHue naBiieHUs ra3a Mpy U3MEHEHUH 00hEMA U HArpEeBaHUU UJIH OXJIAXKICHUU.



6
7.
8.
9

10.
11.
12.
13.

[IpaBuna uaMepeHus TeMIEepaTyphl.

Bue! Tenmonepenayu.

OxmnaxkieHne Tpy COBEPLICHUH PaOOTHI.

HarpeBanue npu coBepIiieHIN paOOThl BHSITHUMHU CHUJIAMHU.
CpaBHeHHUE TEITUIOEMKOCTEN Pa3IMUHBIX BEIIECTB.
Hab6monenne kuneHus.

Habmronenune nocTostHCTBA TeMIepaTyphl IPH TUIABICHUH.
Moaenu TemIOBBIX JIBUTATEIICH.

Jlabopamopnuie pabomul u onvimol.
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10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CHII MOJICKYJIIPHOTO MIPUTSHKCHHS.

OnbITHI 1O BRIPAIIMBAHUIO KPUCTAVIOB TOBAPEHHOM COJIM WJIU caxapa.

OnbITel IO HAOJIOACHUIO TETJIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH U TBEPABIX TE.

OrnpeneneHue JaBIeHUs BO3yXa B OaJIOHE HITTPUIIA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJICHUS BO3/IyXa OT €ro 00bEMa U HArpEBAHUS WU OXJIAXKCHUS.
[IpoBepka THUIOTE3Bl JIMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA >XKHUJIKOCTH B TEPMOMETPHUYECKOM TPYyOKe OT
TeMIIEpaTyphbl.

HaOnronenue naMeHeHrst BHyTPEHHEN SHEPTUM TeJla B pe3yJibTaTe TeIUlonepeiadun U padoThl BHEIITHUX CHIL.
Uccnenosanue siBjieHUs TEIIOOOMEHA MPY CMEIIMBAHUU XOJIOJTHON U TOpsiueid BOJIBI.

OnpeneneHrue KOJIWYECTBA TEIUIOTHI, ITOJIYYEHHOTO BOJIOM TpPH TEIUIOOOMEHE C HarpeThiM MeETaUTMYeCKUM
WJIUHIPOM.

Onpenenenue yJaeabHON TEMI0EMKOCTH BEIIECTBA.

UccnenoBanue mpoiecca UCIapeHusl.

Onpenenenrne OTHOCUTEIBLHOM BIaKHOCTH BO3/IyXa.

Onpenenenue yAenbHOM TEMIOTHI MJIABJICHUS JIbJA.

Pa3znes 7. JiaekTpudecKkue ¥ MArHUTHbIE SIBJICHHS.
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Onektpusanus Tei. JIBa poaa anekTpuueckux 3apsaaoB. BzaumopeiicTBue 3apspkeHHbIX Tel. 3akoH Kynona (3aBUcUMOCTD
CUJIbI B3aUMOJICUCTBHS 3aPSKEHHBIX TEJ OT BEJIMUUHBI 3apSA0B U PACCTOSTHUS MEXKIY TEIaMu).

Onextpuyeckoe mnosie. Hanpssk€HHOCTE 3nekTpudeckoro mnosid. I[IpuHomn cynepno3uuuy 3J€KTPUYECKUX ToJiel (Ha
KaueCTBEHHOM YPOBHE).

Hocurenn »snexkTpuyeckux 3apsAoB. OJIEMEHTApHbIA JyeKTpudyeckuil 3apsia. Ctpoenune aroma. I[IpoBonHuku u
IUAJIEKTPUKHU. 3AKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCJIOBHUS CYIIECTBOBAHMS DJIEKTPUYECKOTO TOKA. VICTOUHMKHM MOCTOSSHHOrO TOKa. JlercTBus
ANEKTPUUECKOr0 TOKA (TEIJIOBOE, XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onektpuueckas unenb. Cuia Toka. OJNeKTpuyeckoe HanpsikeHue. CONpOTUBICHHWE NPOBOAHUKA. Y IEIBHOE
CONPOTHUBIIEHUE BenlecTBa. 3akoH Oma Ji1s yuacTtka nend. [locnenoBarensHoe U MapamieabHOE COEIMHEHNE ITPOBOIHUKOB.

Pabora M MOIIHOCTH 3JIeKTpUYecKOoro ToKa. 3akoH Jhxoyns—JleHna. OnekTpuueckue Lenu U NoTpeduTenu
ANEKTpUYEcKoi s3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

[ToctostHHBIE MarHUTHI. B3anmoaeicTBUE MOCTOSIHHBIX MAarHuTOB. MarHutHoe moJsie. MarHutHoe moJie 3eMJIM U €ro
3Ha4YeHUE I KU3HU Ha 3emuie. OnbeIT Opcrena. MarouTHOE 1moje 3JIEKTPUYECKOro Toka. [IpuMeHenne 3JIeKTpOMarauToB B
TeXHUKe. J[eMCTBME MAarHUTHOTO TOJS HAa MPOBOJHUK C TOKOM. OJIEKTPOABUIATENb IOCTOSHHOIO TOKa. Mcronws3oBaHue
AJIEKTPOJIBUTATEIIEH B TEXHUUECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Omneitel @apazes. SABneHue anekTpoMarHuTHON nHAYKUMKU. [IpaBumno Jlenma. Dnexkrporenepatop. CrocoObl NOTyUYEeHUS
AIEKTPUUECKOUN SHEPTUU. DNEKTPOCTAHIIMN Ha BO30OHOBIISIEMBIX HICTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aIus Tell.

JIBa poJia 3JIEKTPUUYECKHUX 3apSA0B U B3AUMOJCHUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U JIEUCTBUE JJIEKTPOCKOTIA.

DIIEKTPOCTATUYECKAS] UHAYKIIHUS.

3aKOH COXPAHEHMS JIEKTPUYECKHUX 3aPSI0B.

[IpoBOTHUKM Y TUAJIEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

No v s wnN e
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8. VMCTOYHHMKH MOCTOSHHOI'O TOKA.
JlencTBUS NEKTPUUECKOTO TOKA.
10. DNEKTPUUYECKUI TOK B KUJKOCTH.
11. ["a30BbIl pa3ps.
12. I3MepeHne cuiibl TOKa aMIepMeTpOM.
13. MI3MepeHne 3J1eKTpUUeCKOro HaNpsHKEHUSI BOJIBTMETPOM.
14. Peoctat u Mara3uH CONPOTUBJICHUM.
15. B3aumoielicTBHE NOCTOSHHBIX MarHUTOB.
16. MonenupoBaHre HEBO3MOXXHOCTH pa3iesICHUsI MOJIOCOB MarHuTa.
17. MoaenupoBaHNE MarHUTHBIX TOJIEH MTOCTOSIHHBIX MAarHUTOB.
18. OnbIT OpcTena.
19. MarHuTHOE MoJIe TOKA. DJIEKTPOMArHUT.
20. JleficTBME MAarHMTHOTO TOJISI HA MPOBOJIHUK C TOKOM.
21. DIEKTPOABUTATEb TOCTOSTHHOTO TOKA.
22. UccnienoBaHue sIBJICHUS 3JIEKTPOMArHUTHOW MHYKITUH.
23. OnbiThl Dapajes.
24. 3aBUCUMOCTb HAMPABJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BO3SHUKHOBEHHUSI.
25. DJIEKTPOTreHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopnuie pabomel u onvimol.
OnbITEI IO HAOIOACHUIO JISKTPHU3ALNH TEJI MHIYKIIUEH U ITPU CONIPUKOCHOBEHUH.
HccnenoBanue AelCTBUS JIEKTPUUECKOTO MOl Ha MPOBOJHUKH U JUDJICKTPUKH.
CoOopka u npoBepka pabOThI ANEKTPUIECKON LIETH OCTOSTHHOTO TOKaA.
N3mepeHue u peryimpoBaHue CUIIbl TOKA.
N3MepeHue u peryJimpoBaHUe HANIPSKEHUS.
Uccnenosanue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HAIPSKEHUS HA
pesucrope.

A e
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10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD JJIEKTPUYECKOTO CONPOTHUBIIEHUS MPOBOJHUKA OT €ro JJIMHBI, ILIOIMIAaN
NONEPEYHOr0 CEYEHUS U MaTEpHAIIA.

IIpoBepka npaBuia CIOKEHNUS HAIPSHKEHUN MPH MTOCIEA0BATEIbHOM COCIMHEHUH ABYX PE3UCTOPOB.

IIpoBepka npaBuia A1 CUIIBI TOKA MPYU MAPAJUIEIbHOM COEIMHEHUN PE3UCTOPOB.

Omnpenenenue pabOThI AJIEKTPUUECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

Onpenenenrne MOITHOCTH AIEKTPUUYECKOTO TOKA, BBIAEISEMON HAa PE3UCTOPE.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT HAMPSHKCHUS HA HEW.

Onpenenenne KII/I HarpeBaTens.

HccenenoBanre MarHuTHOTO B3aUMOICUCTBUS IIOCTOSIHHBIX MAarHUTOB.

N3y4yeHre MarHUTHOTO TOJISl IOCTOSIHHBIX MarHUTOB MIPU UX OObEIMHEHUH U Pa3/ICIICHUN.

HccenenoBanne neMCTBUS 3JIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

OnbITI, TEMOHCTPUPYIOIINE 3aBUCHMOCTh CHJIBI B3aUMOJEHCTBUS KAaTyIIKH C TOKOM M MAarHuTa OT CHJIBI TOKa H
HAIIpaBJICHUS TOKA B KaTyLIKE.

N3ydenune nerMcTBUsI MAarHUTHOTO IOJIS1 HA TPOBOJHUK C TOKOM.

KoHncTpyupoBanue 1 u3yueHue padoThl 3IEKTPOABUTATENS.

N3zmepenue KIIJI anmekTpoaBurarenbHONM yCTaHOBKH.

OneITel IO MCCHEAOBAHUIO SIBJIICHHUSI JJIEKTPOMArHUTHOM WHIAYKLIMHU: HCCICIOBAHWE W3MEHEHUN 3HAYEHUA H
HaIlpaBJICHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJICHHS.

Mexanunueckoe nBuxkeHue. MarepuanbHas Touka. Cucrtema orcuéra. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKECHHS.
PaBHOMepHOE TpsiMOIMHENHOE JIBH>KeHUE. HepaBHOMEpHOE mpsiMOJIMHETHOE ABMKeHHE. CpeHsis 1 MTHOBEHHAs] CKOPOCTh
TeJIa IPU HEPABHOMEPHOM JIBUKCHUU.

Yckopenne. PaBHOyCKOpeHHOE MpsAMOJIMHEHOE BkeHne. CBoOo1HOe nageHue. OnbIThl ["anuses.
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PaBHOMepHOE nBuKEeHME MO OKpykHocTu. Ilepmon m wyacrora oOpamieHus. JIuHelHass M yrioBas CKOpOCTH.
L{eHTpOoCTpEMUTEBHOE YCKOPEHHE.
IlepBsiii 3akoH HptoToHa. Bropon 3axkon Herotona. Tpernii 3akon Herotona. [IpyHiun cynepno3unmu cul.
Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: Chiia TPEHUS CKOJIBKEHHU S, CHJIa TPEHUS TIOKOSI, IPYTUe BUJIbI TPEHUS.
Cuna TAXKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEeHHE CBOOOJHOro naaeHus. Jpukenue mianet Bokpyr ColHua.
IlepBas kocMHuuecKasi CKOpocTb. HeBECOMOCTh U IEPETPy3KH.
PaBHoBecue maTepuanbHOM TOukH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecwe TBEPAOro Teima ¢ 3aKPEIJIEHHOW OCHIO
BpaiieHus. MomeHT cubl. LIeHTp TskecTn.
Nmnynec Tena. U3Menenne umiynbsca. IMImysibe Citbl. 3aKOH COXpaHEHHS UMITYJIbCa. PeakTUBHOE ABKEHHE.
Mexannueckass pabota M MolHOCTh. PaboTa cui TspKecTH, ynpyroctd, TpeHus. CBs3b SHEPTUM U PabOThI
IloreHnManbHass JHEPrUs Tejla, MOAHATOTO HAJ IIOBEPXHOCTHIO 3eMid. lloTeHumanbHas SHEPrus CKaToOM NPYKHUHBIL.
Kunernueckas sHeprus. Teopema 0 KHHETUYECKON YJHEPTUH. 3aKOH COXPAHEHUsI MEXAHUYECKOW SHEPTHUH.
Jlemoncmpayuu.
Habnronenne MexaHMuecKoro JIBHKEHHSI TeJla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.
CpaBHeHHME ITyTEN U TPACKTOPUI ABUKEHUS OJTHOTO M TOTO K€ T€Ja OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.
N3mepeHne cKkOpOCTH U YCKOPEHUS IPSIMOJIMHENHOIO IBUKECHUS.
Hccnenoanne npu3HakoB PaBHOYCKOPEHHOTO IBUKEHUS.
HaGnronenue nBM>XeHUS Tela Mo OKPYKHOCTH.

A A

HabGnronenne MexaHWYECKUX SBJICHHUM, MPOUCXOANIUX B cucTeMe oTcuéra «Tenexka» mpu €€ paBHOMEPHOM U
YCKOPEHHOM JIBH)KCHUH OTHOCHTEIIBHO KaOMHeTa (hU3UKH.

7. 3aBUCHMOCTb YCKOPEHHMS Teja OT MACChl TeJla U JEUCTBYIOIIEH HA HETO CHUJIBI.

8. HabOnroneHnue paBeHCTBA CUJI TIPU B3aUMOJICHCTBUU TE.

9. M3MeHeHue Beca Teyna Npu YCKOPEHHOM JBHXKEHUH.

10. [lepenaya nmmynbca nmpu B3auMOJIEVCTBUM TE.

11. [IpeoOpa3zoBanHus SHEPTUH MPU B3aUMOICHCTBUU TE.

12. CoxpaHeHME UMITYJIbCA MTPU HEYNPYTOM B3aUMOJEHCTBUH.
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13.
14.
15.
16.

CoxpaHeHue UMITyJIbca IPU a0COTOTHO YIPYTOM B3aUMOAECHCTBUU.

HabitoieHne peakTUBHOTO ABM)KEHUS.

CoxpaHeHHe MEXaHUYECKOM PHEPTrUU IPU CBOOOAHOM I1aJIEHUU.

CoxpaHeHHe MEXaHUYECKOM PHEPTUU NIPH JIBHKEHHUH TeJla 01 JEHCTBUEM MPYKHUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

vk W

o N o

10.

11.

KoHcTpyrpoBanue TpakTa JJis pa3roHa v 1ajJbHEHIIIEro paBHOMEPHOI'O JIBUKEHUS IapUKa WA TETIEKKH.
Omnpenenenue cpeaHe CKOPOCTH CKOJIbKEHUS OpycKa WM JBUKEHUS IIapHUKa IO HAKIIOHHOM TJIOCKOCTH.
Omnpenenenre yCKOpEHUs Tela MPY PaBHOYCKOPEHHOM JBUKCHHUH 10 HAKIIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIYTH OT BPEMEHH MPU PaBHOYCKOPEHHOM ABI)KEHUU 0€3 HaualbHONW CKOPOCTH.
[IpoBepka runotessl: €ciu MpU PaBHOYCKOPEHHOM JABM)KEHHUU 0€3 HauaJdbHOW CKOPOCTU ITyTH OTHOCSATCS Kak psij
HEYETHBIX YHUCETI, TO COOTBETCTBYIOILUE POMEKYTKH BPEMEHU OJINHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHITBI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMAJIbHOTO JTABJICHMSL.

Onpenenenue kodPphuiieHTa TPEHUST CKOJIbKEHHUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Onpenenenre pabOTHI CHIIbI TPEHUS IPU PABHOMEPHOM JIBH)KEHUU TeJla TI0 TOPU30HTAIBbHONU MOBEPXHOCTH.
Onpenenenne padbOThl CUIIBI YIPYTOCTH MPH HNOABEME Tpy3a C UCHOJIB30BAHUEM HEMOJBHYKHOTO M TOJIBUXHOIO
0JIOKOB.

W3ydenne 3aKkoHa COXpaHEHUS SHEPTUH.

Pa3nen 9. Mexanuveckue Ko1e0aHUs U BOJIHbI.
Konebarenbnoe nmxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHUMN: EPUO/I, YACTOTA, aMILTUTy1a. MaTeMaTuieckuii u

NpyXUHHBIN MasTHUKY. [IpeBpallienne sHepruu npu KojaedaTeabHOM JBUKECHHUH.

3aryxatoiue kosiebanus. Beinyxaenubie koneOanus. Pesonanc. Mexannueckue BoiaHbl. CBOMCTBA MEXaHUUECKUX BOJIH.
IIpononpHbIe U ONEpEYHbIE BOJIHBL. [[71MHA BOJIHBI U CKOPOCTH €€ pacipocTpaHeHuss. MexaHn4eCcKrue BOJIHBI B TBEPAOM TeEJe,
CEHCMMYECKHE BOJIHBI.

3Byk. ' poMKOCTb 3ByKa 1 BbicOTa TOHA. OTpakeHue 3ByKa. IHppa3Byk U yIbTpa3BYK.

Jemoncmpayuu.
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I

Habmtonenue xonebanuii Te o1 AeUCTBUEM CHITBI TSXKECTU U CUJIBI YIIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha MPYKHUHE.

Habmoienne BeIHYKIEHHBIX KOJIEOAHUI U pe30HaHCA.

PacmipocTpanenue npoAoapHBIX U MOTIEPEYHBIX BOJIH (HA MOJIEINHN).
HabmtoneHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTUYECKHI pe30HaHC.

./Iaéopamopuble pabomul u onvimeol.

o v A wnN e

7.

OmnpeneneHre 4acTOThI U EpUOAa KOJIEOaHUI MaTEMAaTUYECKOTO MasTHUKA.

Omnpenenenre 4acTOThl U EpUoAa KoJieOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTH IIEpro/ia KOjaeOaHUI MOJBEIIEHHOTO K HUTH IPpy3a OT JUIMHBI HUTH.

HccnenoBaHue 3aBUCMMOCTH TIepro/ia KoieOaHui Npy>KMHHOTO MasiTHUKA OT Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH MEPUOIa KOJeOaHUil rpy3a, MOJBEIIEHHOTO K HUTH, OT MAaCChl Ipy3a.

OnbITHL, IEMOHCTPUPYIOLIME 32aBUCUMOCTb IEPHO/IA KOJIEOAHUH MPYKMHHOTO MAasiTHUKA OT MacChl Ipy3a U KECTKOCTU
PYKHUHBIL.

N3Mmepenne yckopeHusi CBOOOHOTO MaACHUSI.

Pa3znes 10. Di1eKTpOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DIJIEKTPOMATHUTHOE TIOJI€. DJIEKTPOMArHUTHBIE BOJTHBI. CBOMCTBA 3JIEKTPOMATrHUTHBIX BOJIH. [1IKana 31eKTpOMarHuTHBIX
BOJIH. VCrio1p30BaHME 3IEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

DJIeKTpoMarHuTHas npupojaa ceeta. CkopocTh cBeTa. BotHOBBIE CBOMCTBaA CBETA.

Jemoncmpayuu.

1.
2.

CBolicTBa JIEKTPOMArHUTHBIX BOJIH.
BostHOBBIE CBOMICTBA CBETA.

Jlabopamopnsie padbomul u onvimol.

1.

I/I3yquI/Ie CBOMCTB QJICKTPOMAIrHUTHBIX BOJIH C ITIOMOIIIBIO MOOMJILHOTO TCJ'IG(I)OHEI.

Pa3nen 11. CBeToBbIe IBJICHHUS.
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JlyueBast monenb cBeta. Mcrounuku cBera. IIpsmonuneiinoe pacnpoctpaHeHue cBera. 3atMmenus Connua u JIyHsbI.
OTtpaxxkenue ceta. [Imockoe 3epkano. 3akOH OTpaKEHUs CBETA.
[Ipenominenue cBera. 3akoH mpesnoMieHus cBera. [lonHOe BHyTpeHHEee oTpa)keHue cBera. MCcnosib30BaHME MOJHOTO

BHYTPCHHCTO OTPAXXCHUA B OIITHICCKNX CBCTOBO/IAX.
JIuH3a. XOI{ leqep”l B JmH3e. OnTudeckas cucreMa q)OToannapaTa, MUKPOCKOIIa U TCJICCKOIIA. I'ma3z xak onTuyeckas

cucrema. banm3opyKkocTs U J1aabHO30PKOCTb.
Paznoxxenue 6emnoro ceera B criekTp. OnbiThl HetoToHa. Ci10KeHHE CIEKTPalIbHBIX IIBETOB. Jlucnepcus ceera.
Jlemoncmpayuu.

LW P N U ke W

[IpssMonHEHOE pacIpOCTPAaHEHHE CBETA.

OTtpakeHue cBeTa.

[Tosrydyenne n300paxeHUii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTHU4eCcKUM CBETOBO/L.

Xon nyuel B coOMparolieit JInH3e.

Xo0J1 Ty4er B pacCErBArOIIEH JIMH3E.

[Tonyuenue n300pakeHU C TOMOIIBIO JTUH3.

[Ipunuun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Monenb riaasza.

11. PaznosxeHue 6e1oro cBera B CIEKTP.

12. [Tomydenue Genoro cBeTa MpH CIOKECHUH CBETa Pa3HBIX IIBETOB.
Jlabopamopnuie pabomul u onvimeol.

1.

2
3
4.
5

HccnenoBanue 3aBUCMMOCTH YTJIa OTPaKESHHsI CBETOBOTO JIyda OT yTJjia MaeHusl.

N3yuenne XxapakTEepUCTUK U300paXKeHHs MTPEAMETa B TUIOCKOM 3epKaJie.

WccnenoBanue 3aBUCUMOCTH yTJiia MPETOMIICHHSI CBETOBOTO JTyda OT YIJIa MaJeHUs Ha TPAHUIIE «BO3TyX—CTEKIIO.
[Tonyuenue n300pakeHU ¢ TOMOIIBIO COOUPAIOIICH JIMH3HI.

Omnpenenenre GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOUPAIOIIEH TUH3BI.
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6.
7.

OnbITH IO Pa3JI0KEHUTO OeJoro cBETa B CIICKTP.
OnbITH IO BOCIIPHUATHUIO OBCTA ITPCAMCTOB IIPpU UX Ha6J'IIOI[€HI/II/I 4Cpe3 IBCTOBLIC (1)I/IJ'II>TpI)I.

Pa3znen 12. KBaHTOBBIC SIBJICHHS.

Omnsitel Pesepdopna u nmnanerapuas mojens atoma. Mojaens atoma bopa. Mcnyckanue u morsoiieHue cBeTa aTOMOM.
KBanTel. JInHelyaTsie CIEKTPHI.

PannoaktuBHOCTE. Anbda-, 6eTa- 1 raMMa-u3nyueHus. CTpoeHue aToMHOTO siapa. HykinoHHas Moens aTOMHOTO spa.
N3oronel. PagnoaktusHble pespamienus. [lepuos nomypacnana aTOMHBIX SAEP.

SAnepHble peakuny. 3aKOHBI COXPAHEHUS 3apsJ0BOTO U MACCOBOIO YHCEN. DHEPIrUs CBSA3U aTOMHBIX s1ep. CBA3b MaccChl
1 3Hepruu. Peakunu cunrtes3a u nenenus saep. Mcrounuku sueprun ConHua v 3BE3I.

Anepnas sHepreTuka. /[elcTBus paguoakTUBHBIX U31yYEHUHN Ha )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

1
2
3
4.
5
6.

CnekTpbl U3ITyYEHHUS U TTOTJIOMICHUS.

CnekTpsl pa3IuyHbIX Ta30B.

CnekTp Bogopoa.

Hab6nronenue tpekoB B kamepe Bunibcona.

PaboTa cuéTunka HOHU3BUPYIOUUX U3ITYUEHUH.

Perucrtpanus uznydeHus: NpUpOJHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

Hab6nronenue CrutoniHbIX U JIMHEWYAThIX CIIEKTPOB U3ITyUYCHHUS.
UccnenoBanue TpeKOB: U3MEPEHUE PHEPTUHU YACTUIIBI TIO TOPMO3HOMY Ty TH (110 hoTOrpadusim).
N3mepenne paanoakTUBHOTO (hOHA.

IHoBTOpHUTEIBLHO-00001AOIINI MOAYJIb.

[ToBTOpUTENBEHO--0000IIAIONINI MOAYIIb NPEeIHA3HAYEH I CUCTEMAaTU3allul U 0000IEeHHs TPEAMETHOTO COJIepKaHUs
U OMbITa ACSITENbHOCTH, MPUOOPETEHHOTO MPU HU3YUYEHHHM BCETO Kypca (PM3WKH, a TaKKe JUIsl TMOJArOTOBKHM K OCHOBHOMY
roCy/IapCTBEHHOMY 3K3aMeHY 0 (pU3UKe i1 00yHaroIMXCsl, BBIOPABIIMX 3TOT YU€OHBIN MpeIMeET.
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[Ipy W3ydyeHHMH AAHHOTO MOIYJSA PEATUZYIOTCS U CHUCTEMATU3MPYIOTCS BBl JEATEIBHOCTH, Ha OCHOBE KOTOPBIX
obecrieunBaeTCs JOCTHKEHUE TMPEJAMETHBIX M METaNpeIMETHBIX TUIAHUPYEMBIX Pe3yJIbTaTOB 0O0yueHus, (HOopMHUPYyETCs
€CTECTBEHHOHAYYHAasl TPAMOTHOCTh: OCBOCHUE HAYUYHBIX METOJOB HUCCIEAOBAHUS SBICHUU MPUPOAbl U TEXHUKH, OBJIAJCHUE
YMEHUSMH OOBSCHATH (U3UUECKHUE SIBIICHUS, IPUMEHSIS TTOTYYCHHBIC 3HAHUS, PEIIaTh 3a/1a4d, B TOM YHCIIC KAYECTBEHHBIC U
AKCIIEpUMEHTAJIbHBIE.

[IpyHIMNHATBLHO JACATEILHOCTHBIM XapakTep JaHHOIO pasjelia pealu3yeTrcs 3a CuéT TOro, 4To OOydYaromuecs
BBITIOJIHSIIOT 3aJIaHUs1, B KOTOPBIX UM IIpejIaraercsi:

Ha OCHOBE TMOJIYYEHHBIX 3HAHHUM pacro3HaBaTh U HAYYHO OOBSACHITH (U3UYECKUE SIBJICHUS B OKPYXKAIOIICH MPUpPOAE U
MOBCEHEBHOM JKH3HM;

UCII0JIb30BaTh HAYYHBIC METObI UCCIICIOBAHUS (DM3UICCKHX SBJICHUHN, B TOM YUCJIE JIJIs POBEPKH TUIIOTE3 U TTOTYUSHHUS
TEOPETUYECKUX BBIBOJOB;

OOBSICHSTh HAay4YHbIE OCHOBBI HanOOJIee Ba)KHBIX JOCTHUKEHUU COBPEMEHHBIX TEXHOJIOTHM, Hampumep, MPaKTUUEeCKOTO
WCMOJIb30BaHUs PA3JIMYHbIX HCTOYHUKOB SHEPTrUHM HAa OCHOBE 3aKOHA MPEBPALICHHS U COXPAHEHUS BCEX M3BECTHBIX BUIOB
SHEPTHUH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

HBy‘IeHI/IC (1)I/ISHKI/I Ha YPOBHC OCHOBHOIO O6HICFO O6pa30BaHI/I§I HaIlpaBJICHO Ha JOCTHIKCHHUC JIMYHOCTHBIX,

MCTAIIPCAMCTHBIX U IIPCAMCTHBIX 06paBOBaTeJ'IBHBIX PE3YJILTATOB.

B pesynbrare uzyueHus: Gpu3MKu Ha ypOBHE OCHOBHOT'O OOIIEro o0pa3oBaHus y oOydaromnierocsi OyayT chopMHUpOBaHBI

cieayromue JMYHOCTHBIC PC3YJIbTAThI B HaCTH:!

1) naTpHMOTHYECKOr0 BOCIIMTAHUSA:

— IPOSIBJIICHHE UHTEpPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON (PU3NYECKON HAYKU;

— [IEHHOCTHOE OTHOIIEHUE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;

2) rpamJaaHCKOro M IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

— TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXIEHHHM OOIIECTBEHHO 3HAYMMBIX M 3THUYECKUX MNPOOJIEM, CBS3AHHBIX C
PaKTUYECKUM MPUMEHEHUEM JOCTHKEHUN (PU3UKH;

— OCO3HAHME BAXHOCTU MOPAJIbHO--3TUYECKUX IIPUHLIUIIOB B AEATEIBHOCTH YUEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCIPUATHE ACTETUYECKHUX KAveCTB (PU3NYECKOM Haykuh: €€ TapMOHUYHOIO MOCTPOEHHMS, CTPOTOCTH, TOYHOCTH,
JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IIO3HAHUA:

— OCO3HaHHE IIEHHOCTH (PU3UYECKOM HAYKH KaK MOIIHOTO MHCTPYMEHTA MMO3HAHMUSI MUPA, OCHOBBI PAa3BUTHUSI TEXHOJIOTHIA,
BAKHEMIIEN COCTABISAIOIIEN KyIbTYpBIL;

— pa3BUTHE Hay4YHOH JII0003HATEIILHOCTH, MHTEPECA K UCCIIEI0BATENBCKOMN 1€ATEIbHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbS U IMOIUOHAIBHOTO 0JIATOIOJIYYHS:

— OCO3HaHHWE ILIEHHOCTH 0e30macHoro oOpas3a >KM3HM B COBPEMEHHOM TEXHOJOTUYECKOM MHUPE, BaXXHOCTH IPABUI
0e30MacHOro0 MOBEACHUSI HAa TPAHCIOPTE, Ha JOPOrax, C JJIEKTPUUYECKUM W TEIUIOBBIM 00OPYJIOBaHHEM B JTOMAITHUX
YCIOBUSIX;

— c(hOpMUPOBAHHOCTh HABbIKA peeKCHH, TPU3HAHKUE CBOETO MPaBa Ha OMIMOKY M TAKOTO e MpaBa y APYyroro 4eJoBeKa;
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6) Tpy10BOI0 BOCIIMTAHMS

— aKTUBHOE y4YaCTHE B PEIIEHUHU MPAKTUYECKUX 3a]ad (B paMKax CeMbH, 00pa30BaTeNbHON OpraHU3alliy, TOpoaa, Kpas)
TEXHOJIOTHUECKON M COIMAIbHOM HANPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NIECKUX 3HAHUI;

— UHTEPEC K MPAKTUYECKOMY U3yUEHUIO NMpodeccuii, CBSI3aHHBIX ¢ (PU3UKOK;

7) 3K0JI0THYECKOTr0 BOCIIUTAHUS:

— OpHUEHTAIlUs Ha MPUMEHEeHHEe PU3NYECKUX 3HAHUM JUIsl pellieHUs 3a7]a4 B 00JIaCTH OKpY>Karolleil cpeibl, IIIaHUPOBAHUS
IIOCTYNIKOB M OLIEHKU UX BO3MOKHBIX ITOCJIEICTBUM JUIsl OKPYIKAOLIEN CPELBI;

— OCO3HaHUE TNI00ATBHOTO XapaKTepa SKOJIOTHYECKUX TPOOJIEM U IyTEN UX pEeLICHUS;

8) ajanTanuu K U3MEHAIOIIUMCH YCI0BUAM COLUAJIBHOM U NPUPOJIHOM Cpeabl:

— NOTpeOHOCTh BO B3aMMOJEWUCTBUM NPU BBINOJHEHUH HUCCIECIOBAaHUM W TPOEKTOB (PU3UUECKOW HamNpaBlIEHHOCTH,
OTKPBITOCTH OIBITY ¥ 3HAHUSIM JIPYTHUX;

— MOBBILICHNE YPOBHS CBOEW KOMIIETEHTHOCTH Y€pPE3 NPAKTUYECKYIO AEATEIBHOCTD;

— NOTPeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM YuCie (POPMYIUPOBATH UAEH, TOHATHS, TUIIOTE3bI O (PU3HUECKUX
00BEKTaxX U SBJICHUSIX;

— 0CO3HaHME AePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEHW B 00J1aCTU (PUBUKHY;

— IUTAaHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHNN HOBBIX (PU3NUECKUX 3HAHUMH;

— CTpeMJICHHE aHaJIU3UPOBATh M BBISABIATH B3aUMOCBS3M MPHUPOABI, OOILIECTBA W SKOHOMHUKH, B TOM 4YHUCJE C
UCIOJIb30BaHUEM (DU3UUECKUX 3HAHUN;

— OLIEHKA CBOMX JICHCTBHI ¢ yU€TOM BIIMSHUS HA OKPY’KAIOILYIO CPEY, BO3MOKHBIX ITT00AIbHBIX MOCIEICTBUH.

METANPEAMETHBIE PE3YJIBTATHI

B pe3ynbraTe ocBOeHMsI MPOrpaMMbl 1O (pU3MKE HA YPOBHE OCHOBHOTO 0011ero oOpa3oBaHHs y oOyuarouierocsi OyayT

chopMHpPOBaHbl MeTamnpeaMeTHbIe Pe3yJbTaThl, BKIIOYAIONIME [O3HABaTEIbHbIE YHUBEpCAIbHbIE y4eOHbIE AEHCTBUS,
KOMMYHUKAaTHUBHbIE YHUBEpCAJIbHbIE YUEOHbIE ICUCTBUS, PETYJIATUBHBIC YHUBEPCATIbHbIE YUeOHbIE AEUCTBUS.
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Ilo3naBaTeibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eifiCTBUS

Ba3oBble Jiornueckue a1eicTBUA:

BBISIBIISITh U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIIMU, OCHOBAHUS JJIsl 0000IIEHUsI U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B pACCMATPUBAEMbIX (PaKTaxX, JAHHBIX U HAOIIOJIEHUAX, OTHOCSAIIUXCS K
(bU3HUECKIM SBICHUSM;

BBISBJISITh TPUYMHHO--CJICICTBEHHBIE CBS3U MPU M3YUCHUH (PU3MUECKUX SIBICHUM W MPOIIECCOB, JIeNaTh BBIBOJIBI C
UCIIOJIb30BAaHUEM JISAYKTUBHBIX U HHAYKTUBHBIX YMO3AKITIOUEHHH, BEIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (U3UUECKUX
BEJINYWH;

CaMOCTOSITENIbHO BBIOMpATh CHOCOO pelieHus yueOHOM (u3umdecKoi 3amaun (CpaBHEHHE HECKOJIBKUX BapHaHTOB
pelieHus, BBIOOp HauboJiee MOXO0ISIIET0 C YUETOM CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUER).

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS:

HCIIOJIb30BaTh BOIIPOCHI KaK MUCCIIEIOBATEIILCKUM HHCTPYMEHT MO3HAHMS;

IIPOBOJIMTH 10 CAMOCTOSTEIFHO COCTaBJICHHOMY IIJIaHY OIIBIT, HECIOXKHBIM (DU3NUECKUN IKCIIEPUMEHT, HEOOJIbIIIOE
HCCIeI0BaHNe (PU3NUECKOTO SIBIICHHUS,

OIICHWBATh HA MPUMEHUMOCTh M JIOCTOBEPHOCTH HWH(OpPMAIMIO, TOIYYEHHYIO B XOJIe¢ HCCJICIOBAHMS WA
AKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (popMyIupoBaTh OOOOIIEHHMS M BBIBOJBI 1O pe3ysbTaTaM IPOBEAEHHOTO HAOJIOJCHHUS, OIIbITA,
UCCIICIOBAHNS;

MIPOTHO3WPOBATH BO3MOYKHOE TalTbHEHIIIEe pa3BUTHE (PHU3NUECKUX TPOIIECCOB, a TAKIKE BBIIBUTATH MPEITOIOKEHUSI 00
UX PA3BUTHHU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

MIPUMEHSTDH PA3JIMYHBIE METOJIbI, HHCTPYMEHTBI U 3alIPOCHI IIPH MOUCKE U 0TOOpE MH(MDOPMAITUH WIIH JAHHBIX C YYETOM
peAJIOKEHHON y4eOHOM (pU3NIeCKOM 3a/1auu;
aHaJM3UPOBaTh, CHCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHOOPMALIUIO PA3IUYHBIX BUAOB U (hOPM IIPEACTABICHNUS;
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CaMOCTOSITENIbHO BbIOMpATh ONTUMAIbHYIO (OpMY MpeACTaBlIeHUs MHPOPMALUM U WUIUTIOCTPUPOBATH pEIIaeMbie
3a/1a4u HECJIOKHBIMHU CXEMaMH, TuarpaMMamMu, HHOU rpaduKoil 1 uX KOMOUHALIUSIMH.

KOMMyHHKaTI/IBHLIe YHuUBEpPCAJIbHLIC yqeﬁﬂble HeﬁCTBHﬂZ

B X0/ie OOCYyXJeHHUsI y4eOHOro MaTepuasna, pe3yJbTaToB Ja0OpaTOPHBIX pabOT M MPOEKTOB 3a/1aBaTh BOMPOCHI 1O
CYLIECTBY OOCYKIaeMOM TEMbl W BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha pELIEHUE 33aJaud M MOJJEpKaHHUE
0J1arokenaTeabHOCTH OOIICHHUS,;

COTIOCTABJIATH CBOU CYXKJEHUS C CYKICHHUSIMH JPYTUX YYaCTHHUKOB JlMajora, 0OHapy>KMBaTh paziMdue U CXOJICTBO
MMO3HUIIUM;

BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

nyOJIMYHO MPEACTABIATh PE3YIbTAThl BHITOJHEHHOTO (PU3NUECKOIO OMbITa (IKCIIEPUMEHTA, UCCIIETOBAHMSI, TPOEKTA);
NOHMMAaTh M HCIOJB30BaTh MPEUMYIECTBA KOMAHIHOM M WHIMBUAYaJbHOW pabOTHI MPHU PEIICHUH KOHKPETHOM
(dusnueckor npoOIeMBl;

MPUHUMATh LEIN COBMECTHOW JEATEIbHOCTH, OPTraHMW30BbIBATH JIEUCTBHS MO €€ JOCTHKEHUIO: PACTIPEAENISTh POJIH,
00CyX/1aTh MPOLECCHI U PE3YJIBTATHI COBMECTHOM pabOThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

BBITOJIHATH CBOIO YacCTh pabOThI, JOCTUTAsi KAUECTBEHHOTO pe3yJIbTaTa 0 CBOEMY HAIIPaBJICHUIO U KOOPIUHUPYS CBOU
NEUCTBUA C APYTMMH Y4JI€HAMU KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSIM, CAMOCTOATENBbHO C(HOPMYJIMPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIE yHUBeEpPCAJbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISITH MMPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYAIUSIX, TPEOYIOMHUX IS petieHus PU3nUecKuX 3HaHUH;
OpUEHTHUPOBATHCS B PA3IMYHBIX MOAXOAAX MPUHATHUS PElIeHUN (MHAUBUAYAJIbHOE, MPUHATHE PEIICHUs B TPYIIIE,
OPUHATHE PELICHUHN TPYIIION);
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CaMOCTOSITENIbHO COCTaBJIATh AJNTOPUTM pEIIeHUs] (PU3NYECKOM 3a/ladyd WIM IJJaHA UCCIEeNOBaHUS C Y4ETOM
UMEIOIIUXCSL PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTUPOBATH MpEIaraéMble BapuaHThl PEIICHHUI;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOHL, 3MOHI/IOHaJIbHI)Il7[ HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYAallMH U MPEIJIaraTh IJIaH €€ N3MECHECHHUS;

OOBSACHSATH MPUYMHBI JOCTUKEHUS (HEIOCTHUKEHUS) PE3yJIbTAaTOB JIEATEbHOCTH, JaBaTh OLICHKY MPUOOPETEHHOMY
OTIBITY;

BHOCUTbH KOPPEKTHUBBI B ACSATEIBHOCTD (B TOM YHCIIE€ B XOJ] BBIMOIHEHUS (PU3UUECKOTO UCCIIETOBAHMS UM POEKTA) Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, NU3MEHUBIIUXCS CUTYallUid, YCTAHOBIIEHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBHSIM;

CTaBUTh c€0s1 Ha MECTO JPYroro 4ejoBeKa B XOJE CHOopa WM JUCKYCCHMM Ha HAayuyHYH TEMY, IOHMMAaTh MOTHUBBI,
HaMEepEHUs U JIOTUKY JPYTOro;

MIPU3HABATh CBOE MPABO Ha OMIMOKY MPH pelIeHUH PU3HUECKUX 3a]1a4 WU B YTBEPXKICHUSIX HA HAYYHbIE TEMbI U TAKOE
e MPaBO JPYroro.

HPEIMETHBIE PE3YJIbTATBI

K xoHiy oOydeHusi B 7 kJjiacce mpeIMeTHbIE pe3yJIbTaThl HA 0230BOM YPOBHE JIOJKHBI OTpakaTh COPMUPOBAHHOCTD Y
oOy4Jaroumxcst yMEHUM:

WCTIOJB30BaTh TOHATUA: (DU3NUECKHE M XUMHUUYECKUE SIBJICHUS, HAOJIIOJCHUE, DKCIIEPUMEHT, MOJEeib, THMIIOTE3a,
eIuHULIBl (U3NYECKUX BEJIMYMH, aTOM, MOJIEKYJia, arperatHble COCTOSHMS BeliecTBa (TBEpAOE, KHUIKOE,
razoo0pa3Hoe), MEXaHW4YeCKOe JBIKEHHE (paBHOMEpPHOE, HEPaBHOMEpPHOE, TMPSIMOJIUHEHHOE), TPaCKTOpHUS,
paBHOCHCTBYIOIIAs cuia, nedopmarius (yrnpyras, miiacTHIecKas ), HEBECOMOCTb, COOOIIAIONTUECS COCY/IbI;

paznuuath sBieHus (auddy3us, TEI0BOE ABUKECHUE YaCTHUI] BEIIECTBA, PABHOMEPHOE JIB)KEHUE, HEPABHOMEPHOE
JBWYKEHUE, UHEPIUS, B3aUMOJICUCTBUE TEJ, paBHOBECHE TBEPABIX TEJ C 3aKPEIIEHHON OCBhIO BpallleHHs, Tepenaya
JaBJICHUST TBEPABIMU TEIaMH, >KUJIKOCTAMH M Ta3aMH, aTMOC(hepHOE [aBlieHWe, TUIaBaHUE TeJ, MPEBPAIICHUS
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MEXaHUYECKOW IHEPTUH) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMbBITOB, JEMOHCTPUPYIOIINX TaHHOE
(bu3nuecKoe SBICHUE;

pacmo3HaBaTh MPOSIBICHUE W3YYCHHBIX (DU3UYECKUX SIBJICHUN B OKPYXKAIOIIEM MHPE, B TOM 4YHCIC (HU3UICCKUE
SIBJICHHSI B TIPUPOJIC: TIPUMEPHI IBMXKCHUS C PA3JIMYHBIMU CKOPOCTSMH B )KHBOW M HEXKUBOU TIPUPOJIE, TEUCTBUE CHITBI
TPEHUS B MPUPOJI€ U TEXHUKE, BIMSAHUE aTMOC(HEPHOTO IaBJICHUS Ha KUBOM OpraHu3M, IJIaBaHUe phIO, phlyar B TeJe
YeJI0BEKa, MPU 3TOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7auy B yUeOHYI0, BBIICISTH CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKH )
(bu3NUecKuX SIBICHUI;

OMHCHIBATh M3YUYEHHBIC CBOWCTBA TEN W (PU3WUCCKHUE SBIICHHS, UCIONB3YsS (PU3NUecKue BETUYHHBI (Macca, 00BEM,
IJIOTHOCTH BEIIECTBA, BPEMS, IIyTh, CKOPOCTh, CPEAHSS CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSHKECTH, BEC Tela, Chja
TpeHHUsl, JaBjeHUE (TBEPAOTO Tela, )KUJIKOCTH, Ta3a), BRITAIKUBAIOIIAS CUjla, MEXaHHYecKasi paboTa, MOITHOCTb, TJIEYO
CUJIbI, MOMEHT CHJIbI, KOO(DPUITUEHT MOJIE3HOTO JEHCTBUS MEXaHW3MOB, KWHETUYECKAs U MOTEHITHATIbHAS DHEPIus),
MIPU OTMICAHUH TIPABUIIBHO TPAKTOBATh (PU3MUCCKHUN CMBICI MCIIOJIB3YEMbIX BEIMYMH, UX 0003HAUCHUS W CIHHUIIBI
(GU3HYEeCKUX BETWYNH, HAXOIUTH (DOPMYJIBI, CBSI3BIBAIOIINEC JAHHYIO (PU3UUYECKYIO BETUYUHY C APYTHMH BEIIMYNHAMH,
CTPOUTH TpaUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTepU30BaTh CBOMCTBA Tell, PU3MUECKHE SIBICHHS U MTPOIIECCH, HCTIONB3Ys MpaBuia CI0KEHHS CUIT (BIOJIb OTHOM
npsimoii), 3akoH ['yka, 3akon [lackans, 3akoH Apxumesa, mpaBuiIO paBHOBECHsI pbryara (0110Ka), «30J0TOE MTPABUIION
MEXaHUKH, 3aKOH COXPaHEHHUS MEXaHWUYECKOW DHEPTUH, MPH ITOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA H
3aMKUCHIBATh €70 MATEMATHIECKOE BBIPAKCHUE;

OOBACHATH (U3MUECKUE SIBJICHUS, TMPOIECChl M CBOWCTBA TN, B TOM YHCI€ U B KOHTEKCTE CHUTyallul
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATh MPUUYUHHO--CJICICTBEHHbBIE CBS3H, CTPOUTH OObsICHEHUE U3 12
JIOTUYECKUX IIIaroB C OMopod Ha 1-2 M3ydEeHHBIX CBOWCTBA (PU3WYECKUX SBICHUH, (PU3MUECKUX 3aKOHA WITU
3aKOHOMEPHOCTH;

pemarh pacuéTHbIC 3aa4i B 1—2 NeWCTBUS, UCIIOJIb3YsI 3aKOHBI U (DOPMYIIBI, CBS3BIBaIONINE (PHU3NICCKUE BEIIMUNHBI:
Ha OCHOBE aHAJIN3a YCIIOBUS 3a/1a4 3aMKUCHIBATH KPATKOE YCIOBUE, TIOJICTABIISATh (PU3NYECKUE BEIUYUHBI B (POPMYIIBI
U TPOBOJWUTH PACUEThl, HAXOJIUTh CIPABOYHBIC JIaHHBIE, HEOOXOAMMBIC [JIsi pEIIeHUs 3aaad, OIEHUBATH
PEaTMCTUYHOCTD MOJTYUYCHHOU (PU3NUECKON BEJIUUNHBI;
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pacrno3HaBaTh IpoOJIEMBbl, KOTOPHIE MOKHO PELIUTh MIPU NOMOIIM (PU3NYECKUX METOJOB, B OIIMCAHUU MCCIIEA0BAHUS
BBIJIETIATh TPOBEPSIEMOE MPEIION0KEHNE (TUIIOTE3Yy), pa3inyaTb M HMHTEPHPETUPOBATH IOJYUYEHHBIM pe3yJbTar,
HAXOJUTh OIMIMOKU B XOJI€ OIBITA, JAEJIaTh BBIBOJBI IO €T0 PE3yJIbTaTaM;

MPOBOJIUTH OIBITBI TI0 HAONIOACHHWIO (PU3WUECKHX SBICHUN WIW (PU3NUECKHX CBOWCTB Tel: (OPMYyIHpPOBATH
pOBEpsieMbIE MPEATOI0KEHUS], COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pYI0BaHMsI, 3alIUChIBaTh X0/ OIBITA U
(opMyIMpPOBATH BHIBOJIBI;

BBITOJIHATH IPSAMbIE U3MEPEHUS PACCTOSHUS, BDEMEHU, MacChl Tella, 00bEMa, CUIIBI M TEMIIEPATYPBI C UCIIOJIb30BAHUEM
AaHAJOrOBBIX W LHU(PPOBBIX MNPUOOPOB, 3alUCHIBATh MOKa3aHWs NPHUOOPOB C YUYETOM 3alaHHOM aOCOJIOTHOMU
IIOIPEIIHOCTH H3MEPEHN;

OPOBOJUTH HUCCIIEOBAHME 3aBUCHUMOCTH OAHON (PU3UYECKOM BEIUYMHBI OT JIPYroil ¢ MCHOJb30BAaHUEM MPSMBIX
U3MEpPEHUH (3aBUCUMOCTU IIyTM PABHOMEPHO IBMXKYLIETOCsl Tela OT BPEMEHU JBIKEHHUS Tella, CUJIbl TPEHUS
CKOJIbKEHUSI OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH TeN W HE3aBUCUMOCTU CHJIBI TPEHHUS OT TUIOIIAIH
COTIPUKOCHOBEHUS TE€J, CUIIBI YIIPYTOCTH OT YUIMHEHUS MPYKUHBI, BHITAIKMBAIOIICH CUIIBI OT 00BhEMa MOTpyKEHHON
YaCTH TeNa U OT IJIOTHOCTH KXUAKOCTH, €€ HE3aBUCUMOCTH OT TJIOTHOCTH TeJNa, OT NIyOWHBI, HA KOTOPYIO TIOTPYKEHO
TEJIO, YCJIOBUM IJIaBaHUS TeJ, YCJIOBHM paBHOBECHs pblyara M OJOKOB), y4acTBOBaTh B IUVIAHUPOBAHUM y4eOHOTO
UCCIIEJIOBaHUsI, COOMpPATh YCTAaHOBKY M BBINOJHATH W3MEPEHHs, CIEAys NpPEIIOKEHHOMY IUIaHy, (PUKCHpPOBATh
PE3yJIbTAThI MOTYYCHHON 3aBHCUMOCTH (PU3WYECKUX BEIMYMH B BUAC MPEIJIOKCHHBIX TaONUIl U TpaduKoB, AenaTh
BBIBOJIBI 110 pe3yJIbTaTaM MCCIIECOBAHMS,

IPOBOJNUTH KOCBEHHbIE U3MEPEHMsI (PU3NYECKUX BEIUYUH (IJIOTHOCTh BELIECTBA JKUIKOCTH M TBEPJOTO Teja, CHIia
TPEHUS CKOJIbKEHUS, JaBJICHUE BO3/1yXa, BHITAJIKUBAIOLIAs CUJla, AEHCTBYIOLIAs Ha MOrPYKEHHOE B )KUJIKOCTh TEJO,
KOA(PPUIUEHT TOJE3HOTO AEHCTBUS MPOCTHIX MEXAHU3MOB), CIIEAYs MPEAJI0KEHHOW UHCTPYKIUU: NP BHIIOIHEHUN
MU3MEpEeHHI cOOUpaTh SKCIIEPUMEHTABHYIO YCTAHOBKY M BBIYHCIISATH 3HAYCHHE NCKOMOM BEIMYHHBI;

coOJII01aTh MpaBuiia TEXHUKHU 0€30MMacHOCTH IpH paboTe ¢ 1abopaTOpHBIM 000PYA0BAHHUEM;

yKa3blBaTh TPHUHIMMBI JIEHCTBUS TNPUOOPOB M TEXHUYECKUX YCTPOMCTB: BEChI, TEPMOMETp, IUHAMOMETD,
COOOILAIOIIUECS COCYIbI, 0apOMETp, pbIYar, MOABMKHBIN 1 HETIOABIKHBIN 070K, HAKJIOHHAS MJI0CKOCTH;
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e XapaKTepU30BaTh MPUHIIMIIBI JEUCTBUS U3YUEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOUCTB C OMOPOM Ha MX OMUCAHUS
(B TOM 4HCII€: MOAMMUITHUKY, YCTPOUCTBO BOAOIPOBO/IA, THIPABINYECKUHN MIPEeCC, MAHOMETP, BEICOTOMED, MOPIITHEBON
HAcoC, apeoMeTp), UCIONIb3Ys 3HAHUSI O CBOWCTBAaX (PM3MUECKHUX SBICHUN W HEOOXOoauWMble (pU3MUecKue 3aKOHBI U
3aKOHOMEPHOCTH;

e TPUBOJUTH NMPUMEPHI (HAXOAUTH HH(DOPMAIUIO O TPUMEPAX) MPAKTUYECKOTO MCIOIb30BaHUS (PU3UUECKUX 3HAHUM B
MOBCEAHEBHOM JKM3HU i oOecnedeHus Oe30MacHOCTU TMpu OOpalleHuH C NpubopaMu U TEXHUYECKHUMU
YCTPONCTBAMU, COXPAHEHUS 3I0POBbS M COOIIOJIEHUSI HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY’KaIOIIEH Cpejie;

e OCYLIECTBJISITH OTOOP UCTOUYHUKOB MH(pOopMaliuu B UHTEpHETE B COOTBETCTBUU C 33/IaHHBIM IMOMCKOBBIM 3allpOCOM, Ha
OCHOBE UMEIOIIMXCSI 3HAHUU U MyTEM CPAaBHEHUS PA3TUYHBIX UCTOYHUKOB BBIJICTSATH HH(DOPMALIMIO, KOTOPAsl ABJISETCS
IPOTUBOPEYUBOMN UIIM MOXKET OBITh HEIOCTOBEPHOM;

e HCIMOJb30BaTh MPU BBHIMOJHEHUU YUEOHBIX 3aJIaHUN HAYYHO--TIOMYJIAPHYIO JIUTEpaTypy (HU3UUECKOTO COJACpKAHUS,
CIIpaBOYHBIE MaTepHUalibl, pecypchl cetu MHTepHeT, BlaaeTh npuéMaMu KOHCIIEKTUPOBAHUSI TEKCTA, MpeoOpa3oBaHus
MH(pOpMAITUU U3 OJJTHON 3HAKOBOW CHUCTEMBI B JIPYTYIO;

e CO37aBaTh COOCTBEHHbBIC KpPaTKHE MUCbMEHHBIE U YCTHBIC COOOIIEHUS HAa OCHOBE 2—3 HMCTOYHUKOB HMH(OpMAIU
¢u3nuecKoro coAep)KaHus, B TOM YHCJE MyOJWYHO JenaTh KpaTKHUE COOOIIEHUS O pe3yjbTaTax MPOEKTOB WIU
y4eOHBIX HCCIEAOBAHHM, MPU 3TOM TPAMOTHO HCIIOIB30BaTh W3YUYEHHBIM TMOHSATUWHBIN ammapar Kypca (Qu3ukw,
COTNIPOBOK/IaTh BBICTYIUICHHE MPE3CHTAIINECH;

e TPU BBHINOJHEHUU YYEOHBIX MPOEKTOB W HCCIEIOBAHMI pachpeacsisiTh 00S3aHHOCTH B TPYyMIle B COOTBETCTBUM C
MOCTABJICHHBIMU 3aJ1a4aMU, CJICTUTh 32 BHITIOJIHEHUEM IIJIaHa JICUCTBUI, aJJeKBATHO OIIEHUBATh COOCTBEHHBIN BKJIA/l B
NEATEIbHOCTh IPYNIIbl, BRICTPANBATh KOMMYHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHHE OKPYIKAIOIIUX.

K xonIty oOydenus B 8 kiiacce npemMeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE JOJDKHBI OTpakaTh C(HOPMUPOBAHHOCTD Y

oOy4Jaroumxcst yMEHUM:

e HCIOJb30BATH MMOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JBUKEHNE ATOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS
BEIIIECTBA, KPHUCTAIUIMYECKHE W aMOp(HBIC Tella, HACHIIICHHBIH W HEHACHIIICHHBIA Map, BIAKHOCTh BO3AyXa,
TEMIIEpaTypa, BHYTPEHHSISI SHEPIus, TEIIOBOW JBUTATENb, AJIEMEHTAPHBIN AJIEKTPUUECKUN 3apsii, AJIEKTPUUYECKOE
1oJie, MPOBOJHUKHU U AUAICKTPUKH, TOCTOSHHBIN SJIEKTPUUECKUNA TOK, MATHUTHOE MOJIE;
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paznuyaTh SBJIEHUS (TEIUIOBOE pAcIIUPEHUE U CKaThe, TeIUionepenaya, TEIUIOBOE paBHOBECHE, CMAauduWBaHUE,
KamWUISIpHBIC SBJICHHS, HWCHApeHHe, KOHJEHCAllMs, IUIaBJIIeHHe, KpHUCTaUIM3auus (OTBEpACBaHUE), KHUIICHUE,
Temionepeaaya (TEIIONPOBOIHOCTh, KOHBEKIIMS, W3IYUYCHHE), DJICKTPU3ALMS TeJl, B3aUMOJCIHCTBHUE 3apsi/ioOB,
JNEUCTBUS DJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBUE MAarHUTOB, JEUCTBUE MAarHUTHOTO TOJISI HA
POBOJHUK C TOKOM, 3JI€KTPOMArHUTHAsS MHIYKIMSA) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUYECKOE SBICHUE;

pacno3HaBaTh MPOSIBICHUE WU3YUYEHHBIX (DU3UYECKUX SBJICHUM B OKPYXKAIOIIEM MHUpE, B TOM uuclie (U3HUECKHUE
SBJICHUS B MPHUPOJC: MOBEPXHOCTHOE HATXKCHUE W KAMWUISPHBIE SIBICHUS B MPHUPOJIEC, KPUCTAIILI B MPUPOJIE,
m3nyyenre ConHia, 3aMep3aHue BOAOEMOB, MOPCKHE Opu3bl, 00pa3oBaHME POCHI, TymaHa, HHEs, CHera,
ANIEKTPUUECKUE ABJICHUS B aTMOC(]epe, dJEKTPUIECTBO )KUBBIX OPTaHU3MOB, MArHUTHOE T10JI€ 3eMJTH, Apeiid moIIroCcoB,
pOJIb MATHUTHOTO TOJS [JIs KU3HU Ha 3emile, MOJSPHOE CHUSHHUE, NMPU 3TOM NMEPEBOIUTH NMPAKTUUYECKYIO 3a]ayy B
y4eOHYI0, BBIJICATh CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKK) (PU3NUECKUX SIBJICHUI;

OTMUCBHIBATh M3yYCHHBIE CBOMCTBA Tel M (U3UYECKHUE SIBJIICHUSI, UCIOJIB3YSl (PU3MUECKUE BEIMYUHBI (TEMIIeparypa,
BHYTPEHHSISI DHEPTUsl, KOJIUYECTBO TEIUIOTHI, yAEIbHAs TEIJIOEMKOCTh BEIIECTBA, YJEJbHAs TEIUIOTa IUIaBJICHUS,
yAelbHas TEIIoTa MmapooOpa3oBaHus, yAENbHAs TEIIOTa CrOpaHHs TOIUTMBA, KOA(M(HUIIMEHT MOJE3HOTO JIEHCTBUS
TEIJIOBOM MAaIllMHBI, OTHOCUTEJIbHAS BJIAXXHOCTh BO3/lyXa, JJEKTPUUECKUW 3apsijl, CHJIA TOKA, 3JIEKTPUUYECKOE
HanpspKeHUE, COMPOTHUBJIEHHWE TIPOBOJHMKA, YJIEIbHOE COMPOTHBIICHHE BeENIeCTBa, padoTa W MOUIHOCTH
AJIEKTPUUYECKOTO TOKa), MPH OMUCAHWU MPABUIBLHO TPAKTOBATh (PU3MUECKUUA CMBICI HCIOJIB3YEMbIX BEJIWYUH,
0003HaYCHUS U eIUHUIIBI (PU3NIECKUX BEIIMUWH, HAXOAUTH (DOPMYIIbI, CBSI3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEIIMUUHY
C IPYTUMH BEJIMYMHAMHU, CTPOUTH IPAPUKHA U3YUYEHHBIX 3aBUCUMOCTEN (PU3NMUECKUX BEITNYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SABJICHUS U MPOIIECCHI, UCTIOJIb3YsI OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
-KUHETUYECKOM TEOPHUU CTPOCHMs BEIIECTBA, MPUHIMI CYNEpPHO3UIIMH ToJIeH (Ha KayeCTBEHHOM YPOBHE), 3aKOH
coxpaHeHus 3apsana, 3akoH Oma Jiisl yyacTka 1en, 3akoH Jlxoyns—JIeHna, 3aKkoH COXpaHEeHUsI SHEPTUH, NPU ITOM
JlaBaTh CJIOBECHYIO ()OPMYITMPOBKY 3aKOHA M 3aMMCHIBATh €r0 MaTEeMAaTUUECKOE BHIPAKCHHE;

OOBACHATh (U3MYECKHUE TPOIECChI W CBOMCTBA TeJ, B TOM 4YHCI€ W B KOHTEKCTE CHUTyallui
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIISITH NMPUUYNHHO-CIEACTBEHHBIE CBS3U, CTPOUTH OO0BsICHEHHE U3 12
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JIOTUYECKHUX IIAroB C Omopol Ha 1—2 M3yuYeHHBIX CBOMCTBA (PU3MYECKUX SIBICHHUM, (PU3MUECKUX 3aKOHOB WIU
3aKOHOMEPHOCTEH;

permaTh pacuéTHbIE 3a/1a4i B 2—3 NEUCTBUS, UCIIOJIb3YsI 3aKOHBI U (POPMYIIBI, CBS3BIBAIONTNE (DU3NICCKHEC BEIIMUNHBI:
HAa OCHOBE aHAJIW3a yCJIOBHUS 3aJIa4d 3alMCBhIBATh KPATKOE YCIIOBUE, BBIABIATH HEAOCTATOK JTAHHBIX JJIA PELICHUS
3a/lauu, BBIOMpaTh 3aKOHbI U (OPMYJIbl, HEOOXOJIMMBbIE HJisi €€ pelIeHHs, MPOBOJUTH Pacu€Tbl U CPaBHUBATH
MOJIy4YeHHOE 3HaUeHUE (PU3NYECKON BEIMUYUHBI C U3BECTHBIMU JAHHBIMU;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIM (PU3NYECKUX METOJIOB, UCIIOJIB3Ys OMHCAHHE
WCCIICIOBAHUS, BBIICISTh MPOBEPAEMOE TMPEANOJIOKECHUE, OLECHUBATH MPABMIBHOCTh TMOPSAKA MPOBEICHUS
WCCJIEIOBAHMS, JEIATh BHIBOJBI;

IIPOBOJIUTH OMBITHI IO HAOIIOIEHUIO (PU3MUECKUX SBJICHUM WM (PU3NYECKUX CBOMCTB TN (KAaNWJUISIPHBIC SIBICHUSA,
3aBUCUMOCTb JIABJICHHS BO3/yXa OT €ro 00bEMa, TeMIEPaTyphl, CKOPOCTH MPOIECCa OCTHIBAHUSI M HATrpeBaHUs MPHU
M3JIy4YEHUHU OT I[BETa HW3JIydarolie (TorJomaroiieil) NOBEPXHOCTH, CKOPOCTh HUCHApEHHUs] BOJABI OT TeMIIEpaTyphbl
KUJIKOCTA M IUIOMAAA €€ TIOBEPXHOCTH, OJJEKTpPU3alys TEI W B3aUMOJICVCTBHE JJIECKTPUUYECKUX 3apsioB,
B3aMMOJCHUCTBUE TOCTOSIHHBIX MAarHWTOB, BU3yalW3alldsd MAarHUTHBIX TIOJIEM NOCTOSHHBIX MAarHUTOB, JIEHUCTBUS
MAarHMTHOTO TOJII HAa MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHWTa, CBOMCTBA JJICKTPOABUIATENS MOCTOSHHOTO
TOKa): (HhOpMyJIMpOBaTh MPOBEPSAEMbIE MPEATNOIOKEHUS, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pyI0BaHUS,
OTHUCKIBATH XOJ1 OMbITA U (HOPMYJIUPOBATH BHIBOIHI;

BBINOJIHATh MPSMbBIE M3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBHON BJIAXKHOCTH BO3AyXa, CHJIBI TOKA, HANPSHKEHUS C
UCIIOJIb30BAHUEM AaHAJIOTOBBIX MTPUOOPOB U NATYMKOB (DU3UUECKUX BEIMYMH, CPABHUBATH PE3YJIbTaThl U3MEPEHUH C
y4€TOM 33JIaHHOM aOCOTIOTHOM MOTPEIIHOCTH;

POBOJUTH HMCCJIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEIUYMHBI OT JIPYTrOoMl C HCIOJB30BAHUEM MPSMBIX
U3MepeHui (3aBUCHMOCTh CONPOTUBIICHUS IPOBOIHUKA OT €T0 JUTMHBI, IUIONIAAN OTIEPEYHOT0 CEUCHUS U yACIHHOTO
COIPOTHUBJICHUS BEIIECTBA MPOBOJHUKA, CHJIBI TOKA, UAYIIETO Y€pe3 MPOBOAHUK, OT HAIPSHKEHUS HA MPOBOIHUKE,
HCCIIEIOBAHUE TOCJIEIOBATENBHOTO U MapaJUIeIbHOIO0 COEIMHEHUN MPOBOJHUKOB): IUIAHUPOBATH HUCCIEAOBAHUE,
coOupaTh yCTAaHOBKY U BBITIOJHATh HM3MEPEHUs, CJICAysS TMPEUIOKEHHOMY IUIaHy, (HUKCHPOBATh PE3yJIbTAThI
MOJTy4YE€HHOM 3aBUCUMOCTH B BUJIE TaOJIUIl U TPapUKOB, JIeJIaTh BHIBOJBI 10 pe3yJIbTaTaM UCCIICIOBAHMUS;
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IPOBOJUTH KOCBEHHBIE H3MEpEHUs (U3MYECKUX BEIWUYMH (yAeNbHas TEIUIOEMKOCTh BELIECTBA, COIMPOTUBIICHUE
IPOBOJHUKA, pab0Ta U MOIIHOCTh JEKTPUUECKOTO TOKA): TUIAHUPOBATH U3MEPEHUS], COOUPATh IKCIIEPUMEHTAIIbHYIO
YCTaHOBKY, CJIE/lysl PEJI0KEHHOW UHCTPYKIIUHU, U BBIYUCIISATh 3HAUECHUE BEJIUUMHBIL;

COOJTIOAATh MpaBHIia TEXHUKH 0€30MaCHOCTH MPHU paboTe ¢ 1abopaTOPHBIM 000pyA0BAHUEM;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3YYEHHBIX TPUOOPOB U TEXHUUYECKHUX YCTPOUCTB C ONMOPOM HA MX ONMUCAHUS
(B TOM umMcne: cUCTeMa OTOIUICHUSI JIOMOB, TMIPOMETp, MapoBas TypOWHA, aMIEpMETp, BOJIBTMETpP, CUETUYHK
ANEKTPUUECKOM HSHEPTrUu, 3IJIEKTPOOCBETUTENbHBIE NPHUOOPHI, HArpeBaTeIbHBIE AJIEKTPONPUOOPHI (IIPUMEPHI),
ANEKTPUYECKUE TPEIOXPAHUTENM, DJIEKTPOMATHUT, 3JEKTPOJBUraTEdb MOCTOSHHOTO TOKA), MCHOJb3Yys 3HAHUS O
CBOMCTBax (pM3MUECKUX ABJICHUNA U HEOOXOAUMbIE (DU3NUECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOUCTBA U U3MEPUTEIbHBIE MPUOOPHI 10 CXEMaM U CXEMaTUYHBIM PUCY HKaM
(’KMJIKOCTHBI TEPMOMETP, TEPMOC, NCUXPOMETpP, TUTPOMETP, ABUTATENIb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOII,
peocTar), COCTaBIATh CXEMBbI JJIEKTPUUECKUX LIETEH C MOCIIeI0BATENbHBIM U ApAJLIEIbHBIM COETUHEHUEM 3JIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKUX LIETIEH;

MIPUBOJUTH IPUMEPHI (HAXOAUTh UH(POPMAIMIO O MPUMEPAX) MPAKTUUECKOTO UCTOJIb30BaHUS (PU3NUECKUX 3HAHUU B
MOBCEAHEBHOM JKM3HU i oOecnedeHus Oe30MacHOCTH TMpu  OOpalieHuH C MpubopaMu U TEXHUYECKUMU
yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U COOJIIOIEHUSI HOPM IKOJIOTMYECKOTO MOBEICHUS B OKPY KaIOILEH Cpe/Ie;
OCYLIECTBJIATH MOUCK HHPOpMaLMu GU3HUECKOTo coiepaHus B IHTepHeTe, Ha OCHOBE UMEIOIIMXCSA 3HAHUM U Iy TEM
CpPaBHEHMUS JIOMOJTHUTEIHHBIX UICTOUHUKOB BBIICIISITE HH(POPMAITUIO, KOTOPAsl SABJISIETCS MPOTUBOPEUNBOM MIIH MOMKET
OBITH HEJIOCTOBEPHOM;

UCIIOJIb30BATh MPHU BBITIOJIHEHUH YUEOHBIX 3aJaHUil HAyYHO--TIOMYJISIPHYIO JIUTEPATYPY (PU3MUECKOTO COJECp KaHMUS,
CIIPaBOYHBIE MaTEPHAIIbI, pecypchl ceTu MIHTepHeT, BIajeTh MpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3oBaHus
uH(OpMaIKM U3 OJHOM 3HAKOBOW CUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKHUE YCTHBIC COOOIIEHUs, 00001mas mHDOpMaIMO U3 HECKOJIBKHUX
HMCTOYHUKOB (DU3UYECKOTO COACP)KAHUSA, B TOM YHCIE IMyOJMYHO TPEACTABIATh PE3yJbTaThl MPOCKTHOW WU
HCCIIE0BATENIbCKOW AEATENBbHOCTHA, IPU 3TOM I'PAMOTHO MCIIOJb30BATh M3YYEHHBINM MOHSATHUMHBIN amnmapar Kypca
(U3HUKHU, COMPOBOXK/IATh BHICTYINICHUE NTPE3CHTALINEH;

30



IIPY BBITOJIHEHUH YY€OHBIX TPOEKTOB U UCCIIEA0BAHUM (PU3NYECKUX MPOIECCOB PACIPEALIATh 00SI3aHHOCTH B IPYIIIE
B COOTBETCTBHUH C IOCTABJICHHBIMH 33Ja4aMU, CICIUTH 32 BBINOJHEHUEM IUIaHA JIEUCTBUU U KOPPEKTHPOBATH €rO,
aJ€KBAaTHO OLIEHWBAaThb COOCTBEHHBIA BKJIAJ B JACATENbHOCTh TIPYNIbl, BBICTPAUBATH KOMMYHUKATHBHOE
B3aMMO/ICICTBHE, MPOSBIISASA TOTOBHOCTh pa3peniaTh KOH(PIUKTHI.

K xoHIiy oOydenus B 9 kiiacce npeMeTHbIE pe3yJibTaThl HA 6a30BOM YPOBHE JIOJKHBI OTpa)kaTh CPOPMUPOBAHHOCTD Y
oOy4Jaronmxcst yMEHUM:

UCIIOJIb30BaTh TMOHATHA: CUCTEMa OTCUYETa, MaTepUalbHas TOYKA, TPACKTOPHs, OTHOCUTEIHLHOCTh MEXaHUYECKOTO
nBrKeHus, naedopmanus (ynpyras, IUIacTHUYEcKas), TPEHUE, LEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U
Meperpy3Ku, LEHTP TSHKECTH, a0COTIOTHO TBEPAOE TEJIO, LIEHTP TSHKECTH TBEPAOIO Tela, PABHOBECHE, MEXaHUYECKUE
KoJIeOaHUS U BOJIHBIL, 3BYK, HH(PA3BYK U yJIbTPa3BYyK, 3JIEKTPOMArHUTHbIE BOJIHBI, IIKaJIa 3JIEKTPOMAarHUTHBIX BOJIH,
CBET, OJU30PYKOCTh U JAJIbHO30PKOCTh, CIIEKTPhl MCIYCKaHMs M MOTJIOLIEHUs, albda-, 6eTa- U raMMa-u3IydeHus,
M30TOIBI, IEPHAs SDHEPreTHKA;

pasnuyaTh BJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSMOINHEINHOE IBHKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHENHOE
JBUKEHUE, CBOOOJIHOE MAJICHUE TeJl, PABHOMEPHOE JIBUKEHUE 10 OKPYKHOCTH, B3aUMOJEHCTBUE TEJ, PEAKTUBHOE
IBUKEHHE, KoJieOaTeIbHOE ABI)KEHUE (3aTyXarollue U BbIHYKICHHbIE KOJICOaHUs), pe30HAHC, BOJIHOBOE JABM)KECHUE,
OTPaXE€HUE 3BYKa, NPSIMOJIMHEMHOE PacIpOCTPAHEHUE, OTPAXKEHUE W IPEIOMIICHHUE CBETA, MOJHOE BHYTPEHHEE
OTpaX€HUE CBETa, pa3lioKeHUe Oeoro cBeTa B CHEKTP M CIO0KEHHE CIEKTPAJIbHBIX LIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAas paJMOaKTUBHOCTh, BO3SHUKHOBEHUE JTUHENYATOr0 CIIEKTPa U3JIyYECHHSI) M0 OMMCAHUIO UX XapaKTEePHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacrno3HaBaTh NPOSBICHUE W3YYEHHBIX (U3MYECKUX SIBICHUI B OKpYy)KalolleM MHUpe (B TOM uucie (u3nueckue
SBJICHMS B NIPUPOJE: NPWINBBI U OTJIMUBBI, IBHKEHHE IUTaHET COJHEYHOW CHCTEMBI, PEAKTUBHOE JBHUKEHUE YKUBBIX
OpraHU3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMH, 3€MIIETPSCEHUE, CEMCMHYECKUE BOJHBI, IIyHaMH, 3XO, IIBETa Tel,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OUOIOrMYECKOE NEUCTBHE BUAMMOTO, YIbTPAa(PHUOIETOBOrO M PEHTIEHOBCKOIO
U3ITyYEHUHN, €CTECTBEHHBIH paJMOaKTUBHBIA (OH, KOCMHYECKHE JIy4H, PaJUOAKTHBHOE H3IyUYCHHE MPHUPOIHBIX
MUHEpAJOB, IEUCTBUE PAaJINOAKTUBHBIX M3JyYEHHI Ha OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOJIUTH MPAKTHYECKYIO
3a/1a4y B y4eOHYIO, BBIJIEIIATh CYIIIECTBEHHBIE CBOMCTBA (MTPU3HAKK) (PU3NUECKUX SIBJICHU;
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OMKCHIBATh M3YYEHHbIE CBOMCTBA Tel M (DU3UYECKUE SABJICHUS, HCHOJB3Yysd (U3NUYECKHE BEIUYMHBI (CpEedHssl U
MTHOBEHHAsI CKOPOCTh T€JIa TP HEPABHOMEPHOM ABUKECHHH, YCKOPEHUE, NEPEMEIICHUE, ITyTh, YIJIOBAasi CKOPOCTb,
CuJia TPEHUs, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOJHOIO MAaJEHUs, BEC T€Ja, UMITYJIbC TeJla, UMITYJIbC
CHJIbI, MEXaHU4YeCKass paboTa U MOIIHOCTb, OTCHLMATIbHASI SHEPTUSl TeJa, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMIIH,
NOTEHUWAJIBHASL SHEPrUs CKATOM NPYKUHBI, KUHETHUYECKAass SHEPrus, MOJIHASI MEXAHUYECKas SHEprus, NEpUoOd U
yacToTa KojeOaHMid, AJIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKa3aTelb MPEIOMIICHUS
Cpenbl), IPU OMHCAaHUM MPABUIBLHO TPAKTOBAaTh (DU3MUYECKUN CMBICT HCIOJIB3YEMBIX BEJIMYMH, O0O3HAYEHUS U
eAVHUIBI (PU3UYECKUX BEIWYUH, HAXOJIUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMYUHY C JIPYTUMU
BEJIMYMHAMU, CTPOUTH T'paUKU U3YUEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NUYECKUE SIBICHUS U MPOLIECCHI, UCIIOJIb3Ys 3aKOH COXPAHEHUS] SHEPIUH, 3aKOH
BCEMHUPHOTO TATOTEHUS, IPUHLUII CYIIEPIIO3ULIMHU CHJI, IPUHIUIT OTHOCUTENIBHOCTH [ anuiies, 3akonsl HproTOHA, 3aKOH
COXpPAaHEHMUSI MMITYJIbCA, 3aKOHBI OTPAXEHUS U IMPEIOMIIEHUS CBETA, 3aKOHBI COXPAHECHMS 3apsSJ0BOr0 U MacCOBOTO
yycen MNpU SAEPHBIX pEaKUMsX, MPU STOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3aIlMChIBaTh €ro
MAaTEMaTUYECKOE BBIPAKEHHUE;

OOBSCHATh  (U3MYECKHE TMpoLecchl M CBOWCTBA Tel, B TOM YUCI€ M B KOHTEKCTE CHUTyaluil
IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUUMHHO--CIEICTBEHHbIE CBSA3U, CTPOUTH O0OBICHEHUE U3 2—3
JIOTUYECKHUX IIAroB C OMOpPOM Ha 2—3 M3yYEHHBIX CBOMCTBAa (PU3WYECKUX SABICHHUM, (PU3MUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pemarh pacuéTHble 3a1ayu (OmMMparoIuecs Ha CUCTEMY M3 2—3 ypaBHEHMI), WCIONB3YS 3aKOHBI M (OPMYJIBI,
CBSI3bIBAIOIME (PU3NYECKUE BEIIMYMHBI: HA OCHOBE aHaJIN3a YCJIOBUS 3a/1a4M 3alIMChIBATh KPATKOE yCIIOBUE, BBISBISATh
HEJIO0CTAIOIINE WM W30bITOYHBIE IaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOUMbIE AJI PELIEHUs], TPOBOJUTD
pPacy€Thl U OLICHUBATh PEATMCTUYHOCTD MOJTYUYEHHOTO 3HaUYCHUS (PU3NYECKON BETUUUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIM (PU3NYECKUX METOJIOB, UCIIOJIb3Yysl OMHCAHUE
WCCJIEIOBAHMS, BBIJIEIATh IPOBEPSIEMOE MPEANON0KEHHE, OLEHUBATh IPABWIBHOCTh TNOpsJIKAa MPOBEIEHUS
WCCJIEIOBaHMsI, Ie1aTh BBIBOJIbI, HUHTEPIPETUPOBATH PE3YIbTaThl HAOIIOCHHUM U OTBITOB,

32



IPOBOJIUTH OMBITHI 110 HAOTIOAEHHUIO (U3NYECKUX SIBICHUN WM (PU3NUYECKUX CBOMCTB Tell (M3yUYE€HUE BTOPOro 3aKOHA
HeloTOHa, 3aKOHA COXpPAHEHUS SHEPTUH, 3aBUCUMOCTh IIEpUOJIa KOJIeOaHUH IPYKUHHOIO MasiTHUKA OT Macchl Ipy3a u
KECTKOCTHU MPY>KUHBI U HE3aBUCUMOCTH OT aMILIUTYAbl MAJIbIX KOJIeOaHH, TPSIMOJIMHEMHOE paCIPOCTPaHEHHUE CBETA,
pas3ioxeHue Oeyoro CBEeTa B CIIEKTpP, U3YUYCHHE CBOMCTB M300paKeHHsI B TUIOCKOM 3€pKajie U CBOWCTB M300pakeHUs
npeaMeTa B coOMparoliel JInH3e, HaOI0IeHNUE CIUIOLIHBIX U JIMHEWYaThIX CIEKTPOB M3IYUYEHHS): CAMOCTOSITEIILHO
coOupaTrh YCTaHOBKY H3 H30BITOYHOrOo Habopa oOOpyHOBaHUs, OINUCHIBATH XOJ OINBITA U €ro pe3yJbTaThl,
(opMyIIMpPOBATH BBIBOJIBI;

MIPOBOAMTH MPU HEOOXOIMMOCTH CEPHUIO MPSMBIX H3MEPEHUMN, OMPEEIISIsl CpeHEe 3HAUCHHE U3MEPSIeMON BETMIHHBI
(bokycHOe paccTtosHME coOuparoleld JIMH3bI), OOOCHOBBIBATH BHIOOp cmoco0a u3MepeHus: (U3MEPUTEITHHOTO
npubopa);

OPOBOJUTh HCCJENOBAHUE 3aBUCHMOCTEH (PU3MYECKMX BEJIUYMH C MHCIOJB30BAHUEM MPSAMBIX H3MEpPEHUi
(3aBHCHUMOCTD IyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBMXKEHHM 0€3 HadallbHOM CKOPOCTH, MEpHOJia KOJEOAHUI
MaTEMaTHYeCKOT0 MasTHUKA OT JUIMHBI HHUTH, 3aBUCHUMOCTH yTja OTPaXEHHUS CBETa OT yrjia MaJCHUs U yria
MPEIOMIICHUS OT yTJia MaJeHus): JIaHUPOBATh UCCIIEIOBAaHHUE, CAMOCTOSTEILHO COOMPATh YCTAaHOBKY, (PUKCHPOBATH
pe3ysIbTaThl MOJYYEHHOM 3aBHCUMOCTH (PM3MYECKHX BEJIWYUH B BUJE TaOIUIl U IpadUKOB, JeNaTh BBIBOIBI IO
pe3yJibTaTaM UCCIIEOBAHNUS;

MPOBOANTh KOCBEHHBIE M3MEPEHUs (PUINYECKUX BEIMYMH (CpEedHssi CKOPOCTh M YCKOpEHHE Tena Tpu
PaBHOYCKOPEHHOM JIBIDKEHUH, YCKOpPEHHE CBOOOJHOTO MaAeHUsA, XECTKOCTh MPYKUHBI, KOIPQPHUIMEHT TPEHHS
CKOJIbJKEHUS, MEXaHNYecKasi paboTa U MOIIIHOCTh, YaCTOTa M MEPHOJ] KoJIeOaHUH MaTEeMaTUUECKOIro U MPY>KUHHOTO
MasiTHUKOB, ONTHYECKas CHJIa COOMpArOIed JIMH3bI, PaJMOaKTUBHBIM (DOH): IUIAHUPOBATh M3MEPEHHs, cOOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAaHOBKY M BBINOJIHATh H3MEPEHUs, Cienys MNpeAJIOKEHHON WHCTPYKLUMU, BBIYUCIATH
3HaYeHHUE BEIMYMHBI M AaHATTM3UPOBATH MOJyYCHHBIE PE3YJIBTATHI C YUETOM 3a/IaHHON MOTPEITHOCTH U3MEPEHUH;
coOJII0/1aTh MpaBuiia TEXHUKHU 0€30MMacCHOCTH IpH paboTe ¢ 1abopaToOpHBIM 000PYA0BAHHUEM;

pa3ianyaTh OCHOBHBIE MPU3HAKU M3YYEHHBIX (PU3NYECKUX MOJENIeH: MaTepralibHasi TOUKa, aOCOMIOTHO TBEPIOE TENO,
TOUCYHBIN UCTOYHHK CBETA, Jy4, TOHKas JIMH34a, IJITaHEeTapHasi MOJIEJIb aTOMa, HyKJIOHHAs! MOJIEJIb aTOMHOTO SIpa;
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XapaKTepU30BaTh IPUHLIUIIBI AEUCTBUS U3yUYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOMCTB C ONOPOM HA UX ONMHMCAHUSA
(B TOM uMcIe: CIMIOMETP, NATUMKHU IOJOXKEHHS, PACCTOSHUS U YCKOPEHHMs, pakeTa, 3XOJO0T, OYKH, MEPUCKOII,
¢doToanmapat, ONTHUYECKHE CBETOBO/IbI, CIIEKTPOCKOII, T03UMETP, Kamepa BuibcoHa), HCIONIb3ys 3HaHUS O CBOMCTBAX
¢u3znyecKux SABICHUN U HEOOXOAUMbIE (PU3UUECKIE 3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKU MU3YUYEHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPUTENIBHBIX IPUOOPOB U
TEXHOJIOTMYECKHUX IPOLECCOB MPU PEIICHUU yYeOHO--IPAKTHUUECKHUX 33]ad, ONTHYECKHE CXEMBbl JJIsi MOCTPOCHUS
N300pakeHU B IJIOCKOM 3€pKajie U coOMparoIien J1H3E;

MPUBOAUTH PUMEPHI (HAXOAUTh MH(POPMALIMIO O MPUMEPAX) MPAKTUYECKOTO UCIOIb30BaHUS (DU3MUECKUX 3HAHUI B
MOBCEHEBHON >KM3HU JUIsl oOecnedeHus: 0e30MacHOCTH Mpu OOpamieHuH C NpudopaMM M TEXHUYECKUMU
yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U COOJIIOIEHUS HOPM KOJIOTUYECKOTO MOBEICHUS B OKPY KaIOILEH CpefIe;
OCYIIECTBIIATh NOUCK HH(popManuu (U3NUECKOro cojepkaHuss B HHTepHeTe, caMOCTOATEIbHO (HOPMYIHUPYs
MTOMCKOBBIH 3aITPOC, HAXOUTh MMYTH ONPEEIEHUS TOCTOBEPHOCTU MOJyYeHHON NH(OPMAIIK HA OCHOBE HMEIOIINXCS
3HAHUI U TIONOJIHUTEIbHBIX UCTOYHHUKOB,;

MCIIOJIb30BaTh MPHU BBINOJTHEHUH YYE€OHBIX 33JaHUN HAy4YHO--NMOMYJSIPHYIO JUTEPATYPY (PU3HUECKOrO COJEp KaHMS,
CIpaBOYHbIE MaTepuaibl, pecypchbl ceth IHTepHeT, BlageTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus
uH(OpMaIMK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO37]aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOILIEHHUS HAa OCHOBE MH(POPMALIMHU U3 HECKOJbKUX HCTOYHUKOB
(u3HUECKOro coiepxaHus, MyOIMYHO NPEACTABIATh PE3YJIbTaThl IPOSKTHOM MU UCCIEA0BATEIbCKOMN JeTENbHOCTH,
IpU 3TOM IPaMOTHO MCIOJIb30BAaTh U3YUECHHbIN NOHATUHHBIN amnmapar u3y4aemoro paszena (U3uKd U COPOBOXKIATh
BBICTYIUICHHE IIPE3EHTALUEN C YUETOM OCOOCHHOCTEHN ayAUTOPUH CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Kontpoabubie IIpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThbI
pecypcbl
Paznen 1. ®usuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpPa
bubnuoreka [{OK
1.1 ®dusnka - HayKa 0 IpPUpoe 2
Y PHpOA https://m.edsoo.ru/7f416194
b K
1.2 ®Ou3nyecKkne BeININHBI 2 1 nommorexa 110
https://m.edsoo.ru/7f416194
. bubnuorexa [IOK
1.3 EcrecTBeHHOHay4HbIN METO/ O3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pasnen 2. [leppoHayanbHble CBeJ¢HHA O CTPOCHHMH BelIeCTBA
bu6mmoteka IIOK
2.1 C 1
TpocHHe Betiectsa https://m.edsoo.ru/7f416194
’ JIBM>XKeHUE U B3aUMOJICICTBUE YaCTHIL ) | bu6mmoreka IIOK
' BEIIECTBA https://m.edsoo.ru/7f416194
b K
2.3 ArperaTHbl€ COCTOSTHUSI BEIIECTBA 2 nomorexa O
https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBukenne U B3auMo/ieiicTBHe Tel
bu6 OK
3.1 MexaHuueckoe IBUKECHUE 3 nommorexa I

https://m.edsoo.ru/7f416194
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bubnmoreka [IOK

32 " 4 1
HEPHIA, Macea, TIOTHOCTE https://m.eds0o.ru/7f416194
bubnunorexa LIOK
3.3 Cuna. B 14 2
. BHART Cii https://m.eds0o.ru/7f416194
Hroro no pazneny 21
Pasznea 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenayua gaBiaeHust TBEPABIMU 3 bubanoreka [JOK
' TEJIaMH, ) KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubnuoreka [{OK
4.2
JlaBIICHHE KHKOCTH > https://m.edsoo.ru/7f416194
bubmuoreka [IOK
4.3 A 6
TMOC(EpHOE JaBIIeHUE https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJIKOCTH U T'a3a HA MOrPYKEHHOE 7 3 bubnnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasaeny 21
Paznea 5. PaGora n MomiHOCTDH. JHEprus
bu6nunorexa LIOK
1 P 1
> 400Ta 1 MOIIHOCTS 3 https://m.edsoo.ru/7f416194
5.2 [IpocTeie MEXaHU3MBI 5 1 bubmmorexa LIOK
https://m.edsoo.ru/7f416194
53 MexaHuueckasi SHeprus 4 1 brbmorexa [OK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 12
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8 KVIACC

KoaunyecTBO yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aeioB ¥ TeEM nudpoBLIe
Ne i/ P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Paznen 1. TensioBble ABJIEHUS
bubmuorexa [JOK
1.1 C 7| 7
TPOCHHE 1 CBONCTBA Betiectsa https://m.edsoo.ru/7f4181ce
1.2 TerutoBble pouEcChl 21 1 5 bubnnorexa LIOK
https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pazneun 2. DiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
)1 DNeKTpUUYeCKHe 3apsiabl. 3apsHKEHHBIE Tella 7 | bubnnoreka [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 11 % i 20 1 7
OCTOHHBIH JICKTPHACCIIH TOK https://m.edsoo.ru/7f4181ce
2.3 MarxuTtHrle ABIIEHUS 6 1 1.5 bubmorexa LIOK
https://m.edsoo.ru/7f4181ce
24 ONEeKTpOMarHuTHAsE MHIYKIIUS 4 brbmorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 3 14.5
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9 KJIACC

KoaudecTBo yacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB U TeM nu(ppoBLIe
Ne i/ P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Paznea 1. MexaHn4yeckue siBJIeHHUS
11 MexaHndeckoe OBUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKMCAHUS https://m.edsoo.ru/7f41a4a6
" bub6 OK
1.2 B3aumoneiictsue e 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPaHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznea 2. MexaHn4yecKHe K0J€0aHUA U BOJTHEI
bu6mmoreka [JOK
2.1 Mexanunueckue kojieda 7 3
NAHITACCIHE KOCOAHHA https://m.edsoo.ru/7f41a4a6
b K
2.2 MexaHuueckre BOJIHBI. 3BYK 8 1 3 nomorexa LO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pa3pnen 3. DiieKTPOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJE U
' OJICKTPOMAarduTHBIC BOJTHBL

Hroro no pazneny

6

bubnmoreka [JOK
https://m.edsoo.ru/7f41a4a6

Pasgea 4. CBeToBbIe ABJICHUA
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4.1 3aKOHBI pacIPOCTpaHEHHUs CBETa 6 2 bubmorexa LOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ru/74 1a4a6
Hroro no pazaeny 15
Pa3gen 5. KBaHTOBLIE fIBJICHUSA
5.1 Hcnyckanue v MOrJIonieHue CBeTa aTOMOM 4 1 bubmmorexa LHOK
https://m.edsoo.ru/7f41a4a6
5.2 Crpoenue aToOMHOro sipa 6 1 brbmorexa LHOK
https://m.edsoo.ru/7f41a4a6
5.3 SlnepHble peakiunu 7 1 Bubmorexa ITOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznea 6. [loBTopuTtenbH0-00001aI0IM i MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COEPIKAHUS 9 ) bubmmorexa [IOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41ada6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 27
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