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NMOACHUTEJBHASI 3AITUCKA

Ilporpamma 1m0 ¢u3MKe Ha YpPOBHE OCHOBHOrO o6mero o6pasoBaHHs
COCT2BJICHa Ha OCHOBE IIONIOXKEHWH U TpeOOBaHWM K Pe3ylNsTaTaAM OCBOCHMS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BaTEeNBHOM IIPOrpaMMEl, NMPENCTABICHHEIX B
®I'OC OO0, a Tarxe ¢ ya&rom ¢eepanbHol pabodell HporpaMMbl BOCOHTAHHS 1
Konuenuuu npenofapanus yde6u0r0 mpeamera « Du3HKay.

Cogmepxcagme nporpaMMsl 1O (U3MKEe HAmpaBleHO Ha (OPMHPOBAHHE
eCTECTBEHHO-HAYIHOM TIPAMOTHOCTH o0y4aroluuxcs M OpraHW3alUi0 W3Y4YeHHd
Gu3MKKM Ha JeATeNbHOCTHOM OCHOBe. B mporpaMme 1o (H3HKe yIMTHIBAIOTCS
BO3MOXHOCTH y4eOHOro mpeamera B peammzanmu Tpebopaumii ®I'OC 000 x
IJIAaHMPYEMBIM JTHYHOCTHBIM B METAIIPEAMETHEIM pe3yinbTaTaM 00y4eHns, a TaKkxke
MEKINPEAMETHEIE CBA3KM €CTECTBEHHO-HAyJHBIX y4eOHBIX IpefIMETOB Ha YPOBHE
OCHOBHOI'0 00LIET0 06pa3oBaHMs. '

IIporpamMma no dusuke ycraHaBmuBaeT pacnpesenenye yaeGHOro Mareprania
10 TofiaM 00ydeHHs (o Ki1accaM), IpeajiaraeT MPUMEPHYIO TOCIEA0BATENLHOCTE
W3YYCHMA TEM, OCHOBAHHYIO Ha JIOTWKe PAsBUTHS TPEIMETHOrO COZIEPKAHUs H
y4€Te BO3paCTHBIX 0COOCHHOCTEH 00ydaromMXCs.

IIporpamma no ¢m3uke paspaboTaHa ¢ HENBI0 OKa3aHHS METONHIECKOH
[IOMOIIY YYUTEIIO B CO3ZJaHMH padodell MporpaMMel o yueOHOMY HpeaMeTy.

@duzmka gBIUSETCH CHACTEMOOODA3yIOMIUM I  €CTeCTBEeHHO-HAYYHBIX
y9eOHBIX IPEAMETOB, HOCKONBKY (PHU3MIESCKUE 3aKOHBI JIEXAaT B OCHOBE TIPOIIECCOB
A ABICHAN, W3YYaeMbIX XHMHeH, OWojoruedt, acTpoHoMHel W (GU3UIESCKOH
reorpadueli, BHOCHT BKJIaJ B €CTECTBCHHO-HAyYHYIO KapTHHYy MHpa,

opeaoCTaBisICT Hanbonee SCHEIE 061)&31[51 NPUMCHEHHA. HAYYHOIO MGTO)Ia'

II03HAHN, TO €CTh CII0Cc0o0a TTOITyYeHHs IOCTOBEPHBIX 3HaHUH O MHpe.

OnHa 3 TIABHBEIX 3a7ad (HU3MYECKOro oOpa3oBaHWS B CTPYKType oOImero
o6Gpa3oBaHUs COCTOMT B (hOPMHPOBAHHAU €CTECTBEHHO-HAy4HOH TpPaMOTHOCTH M
WHTEpeca K HayKe Y 00yJIaiomixcs.

WUzygenue ¢uzrky Ha 06a30BOM YpOBHE MNPEANoaracT - OBNAZEHHE
CHEAYIOIIAMHA KOMIIETEHTHOCTSAMH, XapakTepU3yIOIIMMH €CTeCTBEHHO-HAY4HYIO
TPaMOTHOCTb:

e HAYYHO OOBLACHATH SBJICHUSL,
e OLEHWBATHh ¥ NOHMMATh 0COGEHHOCTH HAYYHOTO HCCIIEIOBAHNS;
e UHTEPOpPETHPOBATh  JAaHHBIE M  HCIONB30BaTh  HaydHBIE
JD0Ka3aTeNbCTBa JUIs [TOITy4deH:d BEIBOJIOB.
Ilemu wu3ydeHns (H3UKM Ha YPOBHE OCHOBHOIO 06111ero obpazoBaHus

OIIPEACIICHBL B Konnernmuu NpeIojaBanni yqeGHoro npeaMeTa «Duzuka» B

obpazoBaTeNbHBIX opraHum3amusax Poccmiickoli ®@ezxepalluu, peanu3ylOLIMX
OCHOBHBIe 00lLIeo0pa3oBaTenbHble IIPOTPaMMEI, YTBEPXASHHON pelleHHEM




Komnernn Munucrepersa npocsemenus Pocentickoit ®egeparmu (mpotokodn ot 3
nekabps 2019 r. Ne I1K-48H).
Head n3ydenust Gasuku:

npuobpeTeHre MHTepeca M CTpeMieHHS OOYYalommxcs K HAYYHOMY
U3YYCHHIO TIPHPOJBI, PA3BHTHE MX MHTENNEKTYalbHEIX M TBOPYECKHX
CITOCOOHOCTEI;

pa3BUTHE MPEACTABIEHUHI O HAYYHOM MeTO/Ie ITO3HAHHA 1 (OPMHUPOBAHHE
HCCIIEOBATENLCKOTO OTHOIEHHS K OKPYKAIOMIYM SBICHHSM;
(GopMUpOBaHWE HAYYHOTO MMPOBO33PEHHS KaK De3yNbTaTa M3yUEHHUS
OCHOB CTPOEHUS MaTepUH K QyHIaMeHTAIBHBIX 38KOHOB QH3UKY,
(GopMHEpOBaHuE MPEJCTARICHUH O PONM (UIMKH JUIA Pa3BATUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH; '
pasBWTHE  NpPEICTaBICHMH ©  BO3MOXHEIX cepax  Oyaymeit
MPOoeCCHOHANIBHOM AeATENRHOCTH, CBA3AHHOM’ C (bmm(oﬁ; MOATOTOBKA K
NanbHEHIeMy 00yYeHHIO B 9TOM HaIlpaBIICHHH.

JocTikeHne STHX LENEH [pOorpaMMBl MO (H3WKE HA YPOBHE OCHOBHOIO
obmiero o6pazopanus 00eCTIEUHBAECTCA PEILICHAEM CIEIYIOIKX 3a4a4:

npuobpeTeHMe 3HAHHH O JACKPETHOM CTPOCHHH  BEIMECTBA, O
MEXaHWYECKHUX, TeIUIOBIX, JJIeKTPUIeCKMX, MarHHTHBIX ¥ KBAHTOBBIX
SIBIIEHHIX;

npuobpeTeHre YMeHHU OMUCHIBATE U OOBACHATH (DU3MYECKHE ABICHHUA C
KCIIONB30BAHUEM ITONyYCHHEBIX 3SHAHUI;

OCBOEHHE METOAOB pEIICHUA MPOCTEHINMHX pacu€THBIX 3ajaY ¢
UCIIOMB30BAHHEM buzHgecKux MoJiene, TBOPYECKUX 5]
MIPaKTHKO-OpHEHTHPOBAHHEIX 3a]1a9; ' '
pa3BUTHE YMEHUH HAaOMOAATH NPUPOAHBIC SBJICHUA W BBHITOIHATH OIIBITHI,
nabopatopHple paboOTBEI W  OSKCIEPUMEHTANbHBIE HCCNEAOBaHHA C
HCTIOIB30BAHHEM H3MEPUTENBHEIX IPUOOPOB;

OCBOCHHe NpHEMOB paboThl ¢ MH(pOpManuell (PU3HIECKOro COAEPKaHMUI,
BKIFOYas MHQOPMAITUIO O COBPEMEHHBIX OCTIDKEHUAX (PH3WKU, aHAIM3 U
KPUTHYECKOE OIleHUBaHNEe HHPOPMALIUH;

3HAKOMCTBO CO cdepaMu NpodheCCHOHANBHOM AeATETBHOCTH, CBA3aHHEIMHA
¢ Qu3uKoif, M COBPEMEHHHIMH TEXHOJOTHAMH, OCHOBaHHBIMU Ha
JOCTYKEHUAX (PU3AYECKON HAyKu.

Ha m3yuenme ¢usnxu (6a30BbIH ypoBeHB) Ha YPOBHE OCHOBHOIO oOILEro

obpazopanus orBoauTcsa 238 Hacos: B 7 kiacce — 68 gacoB (2 9aca B HeZemoO), B &
Ki1acce — 68 gacos (2 gaca B Hellenmo), B 9 kiacce — 102 gaca (3 yaca B Hefieno).

IIpeanaraeMeiit B mporpaMMe 1o §usmke IepeueHs JiaGopaTopHEIX pabor 1
OITBITOB HOCHT PeKOMEH/IaTEJIEHEIH XapaKTep, yIATENb JeliaeT BEIOOp MPOBEICHUS




nabopaTopHBIX paboT M ONBITOB C YUSTOM HMHAHMBUAYANBHBIX OCOGEHHOCTEH
o0yuatomuxcs, CIUcKa 3KCIepUMEHTANBHEIX 3a/IaHu, IPEIaracMeX B paMKax
~ OCHOBHOTI'O T'OCYZIapCTBEHROrO 9K3aMeHa o (hu3uKe.




COJEPKAHUE OBYUYEHHUSA
7 KIACC

Paspgen 1. ®H3nKa B €€ PpoJIb B I03HAHUHM OKPYKAKOIIET0 MHPA.

Ousuka — Hayka o mpHupoje. SBneHus mpupoAnl. DU3MUYECKVE SABJICHHUS:
MEXaHUYECKHe, TEINIOBEIC, YIEKTPUYECKIE, MATHATHEIE, CBETOBbIE, 3BYKOBEIE.

DOusnyeckue BenuduHbl. H3mepenwe ¢usmyeckux BenwunH. ®usnuveckue
npudopsl. IorpemHocTs n3mepenuit. Mexaynapoamas cucteMa eUHHMIL,

Kak ¢usnka M Jpyrde eCTECTBGHHEIE HAyKH H3YyYaloT IIPHPOLY.
EcrecTBeHHO-HaydHBEI METOJ TO3HaHWA: HabmofgeHWe, MOCTAHOBKA HAYYHOIO
BONpPOCA, BHIABHKEHHE THIIOTE3, SKCIIEPUMEHT [0 NpOBEpKe IMnoTe3, o0bACHEHNe
HabmofaemMoro seienns. Onucanue GU3NYECKUX ABIEHUM ¢ TOMOLIBIO MOJIENEH.

Hemoncmpauuu.

1. Mexanuueckue, TEIIOBBIE, DIIEKTPUYCCKHE, MArHUTHBIE, CBETOBEIC
SBJICHUA.

2. Duzpueckre MPUOOPEI U MpoNEAypa NPAMBIX H3MEPEHHH aHAJIOTOBHIM H
UG POBEIM TPHOOPOM.

Jlabopamopnsie pabomut u onvimet.
1. OmpeneneHne LEHEBI ENEHAS MIKAIE H3MEPHTEIBHOTO MpUbopa.
2. Wsmepenue paccrosHui.
3. M3Mepenue 06BEMa KUAKOCTH U TBEPIOIO Tela.
4. OnpepeneHue pazMepoOB MaJIbIX TE.
5. WM3meperne TeMmmeparyphl NpH ITOMOIIA JKHZKOCTHOTO TEpMOMETpa H
AATUYMKA TeMIIEPaTyphl.

6. IIpoBeneHue uccnefoBaHWA O OPOBEPKE THIIOTE3bI: AalbHOCTH MONETaA
IIapuKa, MyHEeHHOTO TOPU3OHTANIBHO, TeM OoNbile, YeM Golblle BHICOTA
ITycKa. '

Pa3gen 2. IlepponavanbHbie CBeICHHS] O CTPOSHHH BellecTBA.

CrpoeHre BemlecTBa: 4TOMBI M MOJEKYNBl, WX pa3Mepsl. OMNBITHL,
JIOKa3BIBAOIIHE TUCKPETHOE CTPOCHUE BEIIECTRA.

Hemwxenne dactun BemnecTBa. CBA3b CKOPOCTH JBEGKEHHMA YacTHI] C©
TeMnepaTypoil. bpoyHoBckoe apmxenue, muddysus. BzaumopeiicTBue HacTHL
BeIlleCTBa: IPUTHKEHUE U OTTAIKUBAHHE.

ArperarHbie COCTOSHHSA BEIIECTBA: CTPOCHUE Ia30B, KHUAKOCTeH M TBEPABIX
(kpucTannuyeckux) Ten. B3auMOCBA3b MeXAYy CBOHCTBAMM BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSIHMSIX M MX aTOMHO-MONIEKYJSPHBIM cTpoeHneM. OcobeHHOCTH
arperaTHLIX COCTOSHHAMN BOJIBI.

Hemoncmpayuu.

1. Habmozmenue 6poyHOBCKOIO IBYKEHHS.




2. Habmogenne nuddyzum.
3. HabmomeHue  sBneHwii, OOBSCHMOmMXCS  OPUTSHKEHAEM WM
OTTANKUBAHMEM YaCTHII BEIIECTBA.

Jlabopamopnsie pabomut u onsimel.

1. OnmeHka [guamMeTpa aroMa MeETONOM PSOOB (C  HCIONB30BAHUEM

dororpaduit).
2. OnsITH 10 HaOMIOEHUIO TETUIOBOTO PACIHUPSHUS TA30B.
3. OnbITHI 110 OOHAPYKEHUIO JSHCTBHA CHII MOJNEKYJIPHOTO TPHTSKCHHUS.
Paspnen 3. [IsH:keHHe H B3aHMOIeHCTBHE TE.
MexaHudeckoe ABMXeHWE. PaBHOMEpHOe M HEPaBHOMEPHOE IBILKEHHE.
Cxopocte. Cpennsisi CKOpOCTh NP HEPaBHOMEPHOM IBIXKEHHH. Pacdér myTu #
BpEMEHU ABIKCHMS.
SBnenve wHepuuu. 3akoH WHeplwH. B3auMoneicTBHE Tell Kak NPHYHMHA
HA3MEHEHHU CKOPOCTU JBWKeHHs Tel. Macca Kak Mepa HHEPTHOCTH Tela.
IInotHOCTE BemecTBa. CBS3b MIOTHOCTH C KOJNHMYECTBOM MOJIEKYN B €AMHUIIE
00BEMa BellecTna.
Cuna xak xapaKTepucTHKa B3auMopaeHcTBuA Ten. Cuna ynpyrocTH M 3aKoH
I'yka. HM3smepenne cuibl ¢ NIOMOIIBIO JUHAMOMeTpa. SIBIeHHe TATOTEHHMS M CHIA
TsoxkecTd. Cunla TSXeCTH Ha Apyrux mianerax. Bec tema. HeBecomocts. Crioxkenne
CHJI, HallpaBIeHHLIX 10 OAHOH mpsaMoH. PaBHozelicTByromas cmi. Cuna TPEHHL.
Tpenue ckonbxeHus: B TpeHKUE N10KOs. TpeHre B MpHpojie B TEXHHUKE.
Hemoncmpayuu.
1. Habxronenne MexaHHIeCcKOro ABAXEHHS TEla.
2. UsmepeHue CKOpOCTH NPAMONHHEHHOTO JABHKEHHS.
3. HaGmroneHue sBneHys HHEPIH.
4. Habnrogerue W3MeHEHUS CKOPOCTH TIPH B3aMMOAESHCTBUE TeJl.
5. CpaBHeHHe Mace 10 B3aUMOICHCTBHIO TEIL.
6. ChoxeHue CHII, HAIIPaBICHHBIX 110 OJIHOM MPSIMOL.
Jlabopamopnsie pabomet u onvimel.
1. Onpenenerne CKOPOCTA PABHOMEPHOTO JBVIKEHWS (IIapyKa B JKUJKOCTH,
MOZIEIH SJIEKTPHIECKOr0 aBTOMOOHIIA U TaK Janee).

2. Onpenenenne cpelHeii CKOPOCTH CKONbXeHHA OpycKa HMAM IIApUKa II0
HAXJIOHHOM ILIOCKOCTH.
OnpeneneAne INIOTHOCTH TBEPAOTO Tella.

4. OnelTel, ASMOHCTPHPYIOLIWE 3aBHCHMOCTh pacTsokeHus (aedopmariim)
IPYXUHBI OT IPHUITOKECHHON! CHIIBL.

5. OIBITHE, IEMOHCTPUPYIOIIHE 3aBHCHMOCTH CUJIBI TPEHUS CKONBKEHHMS OT
Beca Tella M XapaKTepa CONPHKACAIOIIUXCs IIOBEPXHOCTEH.

Paznen 4. lapiaenne TBEPALIX TeJl, :KHAKOCTEl H Ia30B.



Hasnenne. Crioco6sl YMEHBIERHA ¥ YBeIHUYeH s qaBnenus. JlapieHne rasa.
3aBHCHMOCTb JaBleHHA raza or o0béMa, TeMmeparypel. llepemaua naBienus
TBEPIABIME TENAMH, JKHAKOCTAME ¥ rasamu. 3akoH Ilackami. ITneBmatmueckue
MallMHEL. 3aBHCHMOCTEL JAaBIE€HMS JKUAKOCTH OT TIyOMHBL I'WApOoCTaTHYeCKHi
napagokc. Coobmaronmecs cocyasl. I'napariniecKue MEXaHU3MEL

ATtMocdepa 3emnu @ atMocheprHoe mapneHue. IIpHUMHBI CyIECTBOBaHMS
BO3AymHON obonouky 3emmu. Omsrr Toppuuemma. MsMmeperne aTMocdepHOro
AaBleHNsA. 3aBUCHMOCTE aTMOCQEPHOro JaBjeHus OT BEICOTHI HaJl YPOBHEM MOPSL.
IIpuGops! Ans u3MepeHus: aTMOCEPHOro JaBIICHHS.

JelicTBHe XKUAKOCTH M rasa Ha MOTPY:XEHHOE B HHUX Tel0. BErralkuparoias
(apxumenoBa) cuna. 3akon Apxumena. ITnasanme Ten. Bosayxomnnasauue.

Hemoucmpayuu.
3aBHCHUMOCTD JaBIIeHUS T'a3a OT TeMIepaTyphl.

Ilepenmaya naBiCHEA KUAKOCTHIO M ra3oM.

Coobmaronmuecs Cocy/sl. |

I'ippasnugeckwii mpecc.

IlposBnenue aeHcTBHS aTMOCHEPHOTO JABIICHH.

3aBUCHMOCTD BHITAKABAOMIEH CHIIBI OT O0OBEMA TOTPYKEHHOW YacTH
TeNAa U INIOTHOCTH JXKUAKOCTH.

PaBeHCTBO BHITANKUBAIOMIEH CHIIBI BECY BRITECHEHHOM JKHIKOCTH.

8. YciIoBHE NIIaBaHHUA Tel: IUIaBaHHE WM MOTPYKEHHWE TN B 3aBUCHMOCTH
OT COOTHOMIEHM IUIOTHOCTEH TeNa M KUAKOCTH.

JIabopamoprbie pabomsl u onsimet.

1. HccnepoBanue 3aBUCHMOCTH Beca Tella B BoJie OT 00BEMA TOTPYKEHHOMH B
KHUIKOCTH YACTH TeJA.

2. OmnpeneneHue  BHTAIKHBAIONIEH  CHIEL JEeHCTBYIOIIEH Ha  TElo,
TIOTPYKEHHOE B KHUKOCTH.

3. IlpoBepka HE3aBUCUMOCTH BHITAIKMBAIOIIEH CHJIB, JelCTBYyIOMeH Ha Teno
B XXHUAKOCTH, OT MacChI Tela.

4. OnBITH, AEMOHCTPHPYIOIIME 3aBHCHMOCTh BBITQIKMBAIOIIEH CHIIBL,
OEHCTBYIOIIEH Ha TEeNO B JXHUAKOCTH, OT OOBEMa MOTPYXKEHHOH B
KHUJIKOCTh 9aCTH Tejla U OT MJIOTHOCTH >KUAKOCTH.

5. Koncrpyupopanme apeoMeTpa MM KOHCTPYHPOBaHHE JOAKH U
omnpepesicHue e€ rpy30n0AbEMHOCTH.

Pazgen 5. PaGoTa u MomHoCTh. JHeprus.

Mexarnyeckas pabora. MOIIHOCTE.

Ilpocteie MexaHW3MEBI: pbidar, OIOK, HakjJOHHAsA IUIOCKOCTh. [IpaBuio

paBHOBecMs pbiuara. IlpumeHeHMe NpaBHiia DaBHOBECHS phidara K OJOKy.
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«3omotoe npapuno» MexaHwku. KIIJI mnpocTeix MexaHmsmoB. IIpocThie
MEXaHU3MEI B OBITY M TEXHUKE.

Mexanvdeckad oSHeprud. Kuneruueckas u TOTeHIMANBHAS SHEPTHI.
IpeBpanicHyie 0HOTO B2 MEXaHHIECKOM SHEPIHHA B APYroi. 3aKOH COXpaHEeHHs
JHEPIMH B MEXaHUKE.

Hemoncmpayuu.

1. IIpuMephl IpoCTBIX MEXaHU3MOB.

Jlabopamopusie pabomet u onsvimet. ‘

1. Onpenenenue pabOTHl CHUIBI TPEHHS NMPU PABHOMEPHOM [BIDKEHHH Teja

110 TOPHU30HTAIBHON MOBEPXHOCTH. '

2. Hccnenopanne yCcIoBui paBHOBECH: pEIYAra.

3. Wsmepenue KI1]J] HaknoHHO#M IIIOCKOCTH.

4. VzydeHue 3aKOHA COXpaHEHHS MEXAHUYECKOM IHEPTHUH.

8 KIIACC

Paznen 6. TeniioBbie ABJICHAS.

OCHOBHBEIE TONOXKEHHUS MOJEKYISIPHO--KUHETHYECKONH TEOPHH CTPOEHMS
BellecTBa. Macca ¥ pasMepsl aToMOB M MoJiekyl. ONBIThL, TOATBEPKAAIOIIHE
OCHOBHBIE TIOJIOXKECHUS MONEKYIIPHO-KAHETHIECKOH TEOPHH.

Mozenn TBEPAOTO, XUAKOTO H ra3o00pa3sHOTO COCTOAHME BEIHECTBA.
Kpucrammueckne u amopoueie Tena. O0bICHEHHE CBONCTB ra3os, XKHIKOCTEH M
TBEPABIX TEI HA OCHOBE TIOJOXKEHWH MOIEKYIIPHO--KHHETHIESCKOW Teopud.
CMagMBaHWE U KAWIIISIPHEIE ABJIeHAs. TEMI0BOE PaCIMPEHHE U CKATHE,

Temmepatypa. CBasb TeMmepaTypbl €O CKOPOCTBIO TEIUIOBOTO JBHMKEHHS
qyactull. BHyTtpennsas sHeprusd. CriocoOn H3MeHEHHWS BHYTpEHHEHW SHEpPrHu:
TeIUIoNiepeiada M coBepiueHme — paboTel.  Buusl  Temiomepemau:
TETIONPOBOTHOCTh, KOHBEKIIAS, H3IYYEHHE.

KomauectBo Temnotel. YiaenbHas TENIOEMKOCTE BellecTBa. TeriooOMeH M
TEIIOBOE PpaBHOBeCHE. YpaBHEHHWE TemnoBoro Oaianca. IliaBinenuwe u
OTBEPJEBAHME KPHUCTAUIMYECKUX BEIIECTB. YIelbHad TeIioTa ILUIaBICHHUS.
ITapoobpaszosanue u kouzaeHcamus. Mcmapenwe. Kumenwme. YiuenbHas Temiora
mapoobpa3opaHusA. 3aBHCHMOCTH TEMIEPATYphl KHIIEHHA OT aTMOCGHEpPHOTO
TaBIICHUS.

BraxxnocTs Bo3ayXa.

DHeprus Tonnusa. Y AelbHas TeIIOTa CTOPaHMS.

[Tpunmuner pabotel TemmoBsix Asurareneit KIIJ| TemnoBoro nsurarens.
TeIIoBbIe ABUTATENN U 3aIIHATA OKPYKAIOMIEH Cpeabl.

3aKoH coxpaHeHuUs ¥ [IPEBpanIeHus YHEPTHH B TEIUIOBEIX TIPOIIECCax.

Hemoncmpayuu.

1. Habmonenue 6pOyHORCKOrO JBHKEHUS.




Habmroznenne nupdy3un.

Hab6uronerue snennii cMaYABARHNS W KAIAUIAPHAIX SBICHHI.
Habmonenue TennoBoro pacnpesus Tel.

M3MeHenwe naBieHMA Ta3a OpU M3MEeHEHWH 00bEMa U HarpDeBaHUM UITH
OXNAXIACHUH,

Ipapuna w3MepeHus TeMIIEpaTypel.

Buau Terronepenaun.

OxyaxkieHre Ipy COBEPIICHHH PabOTEHI

Harpepanwve npu coBepmennn paGoTsl BHEITHHME CHIAMH.

10. CpaBHEHHE TETIOEMKOCTEH Pa3IMIHEIX BEIIECTB.

11. Habmonenne KUmeHus.

12. HabmoneHue MoCTOSHCTBA TEMIIEPATyPHI NPH TIaBIEHHH.

13. Mozeny TennoBLIX IBUTATEINEH.

Jlabopamopnuie pabomst u onsimot.

1. OnpiTe 110 0OHAPYXKEHUIO NEHCTBHUS CHIT MONEKYJIAPHOTO NPUTHKCHHUS.

2. OmnbITH 110 BEIPAIIMBAaHUIO KPACTAIIIOB IOBAPSHHOM CONM WK caxapa.

3. OmeITel MO HaOMIOJCHUIO TEILIOBOTO PACHIMPEHHs Ta3oB, XKWAKOCTEH M

TBEPABIX TEM.

4. OnpeneneHue NaBleHAs Bo3Ayxa B GalUOHe INNPHIIA.

OnbITEl, AEMOHCTPUPYIOIHME 3aBHCHMMOCTh HaBIeHHS BO3AyXa OT €ro
00BEMa M HarpeBaHUsA HIIH OXJIAKICHHA.

6. IIpoBepka rUIOTE3L! NUHEHHOH 3aBHCUMOCTH JIMHEI CTOJIOMKa KUAKOCTH

B TEPMOMETPHAYICSCKOM TPYOKe OT TEMIEepaTyphl.
7. Habmonenue wu3MeHeHUs BHYTPeHHe#d OSHEpruM Tejila B Pe3ynbTare
TeIUIoNepeaYy U paboThl BHEITHUX CUJL

8. UccnepoBanue sBICHHsA TemiooOMeHa NpU CMEIIMBAHWM XONOJHOH H

ropsueii BOJLIL.

9. Ompefenenvie KONMYECTBA TEIUIOTHI, TONYYSHHOTO BOXOHW  IpU

TennooOMeHe ¢ HarpeThiM MEeTAJUTHIECKIM IUIAHPOM.

10. Onipesenenyre yaenbHOH TeMI0EMKOCTH BeIIECTBA.

11. MccnepoBanue mponecca HCMapeHus.

12. Onpezenerye OTHOCUTENIFHON BIIAXKHOCTH BO3/yXa.

13. Onpesenenre yAeIbHOMN TeIIOTH IIARICHHAS ThJA.

Pa3zpen 7. JaexkTpHuecKkie H MAaTHATHLIE ABJICHHS.

OnexTpusaius Ten. J[pa poja 3IeKTpUHECKHX 3apsaoB. BsauMoznercreHe
3apsOKeHHBIX Ten. 3akoH KynoHa (3aBHCHMOCTH CHIBI  B3aHMOJCHCTBHS
3apsDKCHHBIX TEN OT BETHUHHEI 3apA/IOB W PACCTOSHUS MEKIY TEIaMI).

JNeKTpHUecKoe mone. HAmpskS8HHOCTS SIEKTPHYECKOro mojs. IIpmHrum
CYTIEpIIO3UUY SNEKTPHYECKUX HoJeH (Ha Ka4eCTBEHHOM YPOBHE).
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HocuTenn 31€KTPHYECKUX 3aps0oB. JNEMEHTAPHEIH HICKTPUYECKAN 3apsj.
Cipoenme aroma. IlpoBomHMKM ¥  JMONEKTPMKH. 3aKOH  COXpAHEHHS
SIEKTPAYECKOro 3apsaaa. '

ONeKTpUYECKMii TOK. YCNOBHS CYLIECTROBAHWA 3JIEKTPUYECKOTO TOKA.
WcTo4HMKE [OCTOAHHONO TOKA. JIeHCTBHS SIEKTPHYECKOT0 ToKa (TeILioBoe,
XMMHYECKOE, MAaTHUTHOE). EKTPHIECKHH TOK B JKHAKOCTIX M rasax.

Onextpryeckas menb. Cuna Toxa. ONEKTPHYECKOe — HaIpsDKEHHE.
ConpoTrBreHde NPOBOJHNWKA. YAENbHOE COINPOTHBIEHHE BemecTsa, 3akoH Oma
ma  ydgactka nend.  IlocmenoBarensHOoe W mapalielbHOE  COSHHUHEHHE
IIPOBOJTHUKOB. ’

PaGora H MOIINHOCTH 3NEKTpUYECKOTO Toka. 3akod JDxoyns—JIemia.
OneKkTprdecKue el U NoTpebuTenu »ekTpuyeckoii sHepruu B Guity. KopoTkoe
3aMbIKaHUE.

IlocTosiHHBIe  MarHWTHL.  BsamMopelcTBMe  IOCTOSHHBIX ~ MarHUTOB.
Marautaoe noire. MarauTHOE 1Moje 3eMIIM ¥ €70 3HAYeHUe [UIs XKH3HU Ha 3eMne.
Onmpir  Opctefa. MarautHoe 1one  9JeKTPAYECKOr0 Toka. llpuMeHeHwe
3NEKTPOMArHUTOR B TEXHUKE. JleHcTBYEe MarHUTHOTO 110Ji1 HAa IIPOBOJHHK C TOKOM.
ONeKTPOABUraTeNh INOCTOSHHOTO TOKA. MCHonb30BaHWE SJEKTpPOABUraTencH B
TeXHAYECKUX YCTPOHCTBAaX U Ha TPaHCIIOpTe.

Onsrter Oapanes. SIpneHue smekTpoMarauTHOH WHAYKIMA. [Ipasuino Jlenna.
OnexrporeHepartop.  CrmocoObl  mONMydYeHHS ~— INEKTPUYIECKOM  3HEPIUH.
DNEKTPOCTAHIMH Ha BO30OHOBIAEMBIX HCTOYHHKAX SHEPTUH.

Hemoncmpauun.
. DneKTpu3anys Tell.
JlBa poza aNIeKTpHUYECKHX 3apAIOB U B3aUMO el iCTBUE 3apsDKEHHBIX TEIL
YcTpoiCcTBO U AeHCTBHE BIIEKTPOCKOIIA.
JnexTpocraTuyecKas HHAYKIIHS. |
3aKO0H COXpaHEHHS IEKTPUUECKUX 3apAIIOB.
IpoBomHuKY U JUITEKTPUKH.
MozgenupoBanye CHIIOBIX JIMHAH 3JEKTPHYECKOrO MOJIA.
MCTOYHNKY TOCTOSHHOTO TOKA.
JelcTBrsA ANEKTPUIECKOT0 TOKA.
10. DIIEKTPHIECKHH TOK B KHIKOCTH.
11. I'a30BHIi pazpsi.
12. iamMepeHre CHITBI TOKA aMIIEPMETPOM.
13. VIaMepeHue 31eKTPHIECKOT0 HANPSDKEHHUA BOIETMETPOM.
14. PeocTaT ¥ MarasuH CONPOTHBICHHI.
15. B3ammMopelicTBUe TOCTOSHHBIX MarHUTOB.
16. MoaenupoBanyre HEBO3MOXKHOCTH pa3zielleHus OMI0COB MarHuTa.
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17
18
19
20
21
22
23
24

25

. Mozenuposanne MarHUTHLIX ITONeH TOCTOSHHEIX MATHUTOB.

. Oneit Operepa.

. MarauTHOE MOt TOK2. DNIEeKTPOMATHHT.

. JIeHCTBHE MArHUTHOTO OIS HA POBOHMK C TOKOM.

. JNEKTPOABHUTATEN IOCTOSHHOIO TOKA.

. Mccniepobanue SBIEHNS SMEKTPOMArHATHON HHIYKIIUH.

. Onriter @apages.

. 3aBHCHMOCTb HAIpaBeHUs MHAYKIWOHHOIO TOKAa OT YCIOBHM €ro
BO3HHKHOBEHUS.

. QNEKTPOreHEpaToOp MOCTONHHOTO TOKA.

Jabopamopusie pabomur u onsimet.

1.
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10.
11,

12,

13.

14.
15.

16

Onerthl 10 HaOMIONEHMIO 3NEKTPH3AUMM Tel WHAYKUMEH U IpH
COTIPHKOCHOBEHHAH. |
Hccrnenosanve neHCTBHA 5SNEKTPUYECKOr0 IONM HA DPOBOJHHKHM H
JUIIEKTPHKH.

Cbopxa 1 mpoBepKa pabOTEI MEKTPUIECKOI LEeNHd TIOCTOSHHOINO TOKA.
HzMmepenne u perynupoBaHHe CUIIBl TOKA.

W3mMepenue 1 peryIupoBaHHe HaIPSDKEHHU.

HiccnepoBanpe 3aBACHMOCTH CHIIBI TOKA, WAYIIETO 4YEpe3 PE3UCTOP, OT
COMPOTHUBIEHUS PE3UCTOPA M HANIPSUKEHUS Ha PE3UCTOPE.

OmnprTH, JAEMOHCTpHUpYIOLIHe 3aBUCUMOCTE 3EKTPAYECKOTO
CONPOTUBJCHASA MNPOBOJHUKA OT €ro JUIMHBL, IUIOWAJM IIONEPEYHOro
CEYEHHS ¥ MaTepuaia.

ITIpoBepka mnpaBuila CIOXEHHA HANPKCHUH MOpPU ITOCHENOBATEIBHOM
COENHHEHUH IBYX PE3HCTOPOB.

IlpoBepka mpaBMna sl CHILI TOKAa IIPH MapajlIelbHOM COSHUHCHUH
PE3UCTOPOB.

Onpenenenue paboTh! BNEKTPUYECKOrO TOKA, HAYILETO Yepes PesrucTop.
OnpenenceHue MOITHOCTH JIEKTPUYECKOTO TOKA, BBIACIIEMOH Ha
pesncTope.

HccnenoBanne 3aBHCHUMOCTH CHJIBI TOKQ, HAYILErO 4Yepe3 JNaMIOYKy, OT
HaIpsDKEHHA Ha Hel.

Onpenenenne KIIJ] Harperatens.
HccriemroraHAe MarHATHOTO B3aUMOIEMCTBUS TOCTOSTHHBIX MarHATOB.

HN3ydeHne MarHATHOrO [IONA INOCTOAHHEIX MarHWTOB IPH  HX
00BeIMHEHUH U pa3/ieICHHH.
. Uccnenopanme AeWCTBYS 2IEKTPUIECKONO TOKA HA MATHUTHYIO CTPEIKY.



17. OOBITE, AEMOHCTPHPYIOUIME 3aBHCHMOCTH CHIIBI  B3aUMOJEHCTBHS
KaTymIKH ¢ TOKOM M MAarHWTa OT CHIBI TOK2 M HalpaBleHAS TOKA B
KaTyIIKe.

18. isyueHue AeHCTBHS MarHUTHOTO TIOJS HA IIPOBOTHUK C TOKOM.

19. KoncTpyrposanue 1 uydeHue paboTsl 3eKTPOABUIaTENsA.

20. Mismepenue KI1JI anexTpoaBUTaTENbHOM YCTAHOBKH.

21. OOBITEL O HCCENOBAaHUIO SBICHUA HICKTPOMATHUTHOW WHAYKIMH:
HCCNeIOBaHHEe HW3MEHeHHH 3Ha4eHUs K HalpaBlieHHS HMHAYKLHOHHOTO
TOKa.

9 KJIACC

Pa3gen 8. Mexannueckue siBJIeHn.

Mexauudeckoe JBwkeHme. MartepuanpHad Touka. CHcTeMa OTCUéTa.
OTHOCHTENBHOCTE MEXaHHYEeCKOTO JIBMKEHHS. PaBHOMEpHOE IPAMOIHHEHHOE
newxenue. HepasHoMepHOe npaMonuHeliHoe ABmkeHue, CpeiHas B MTHOBEHHAM
CKOPOCTB TeNa IIPU HEPAaBHOMEPHOM IBHKEHUH.

Yckopenue. PaBHOyckopeHHOe npsMolnHeiHoe apmwkeHHe. CBoGogHOe
nagenne. Oneite! [Nanunes.

PapaoMepHoe nBHKeHMEe IO OKpyXHOCTH. Ileprox m wacrora obpamienus.
JIuneiinas u yrnosas ckopoctd. LleHTpocTpeMuTeibHOE YCKOPEHHE.

Ilepreiit 3akox Heiotona. Bropoii 3axon Heotona. Tperuit 3akon Herotona.
TTpyHIAN CYNePIO3UIAHN CHIT. '

Cuna ynpyroctu. 3akoH ['yka. Crjia TpeHMS: CHia TPEHHA CKOJIBKECHMS, CUIa
TPEHHA TIOKOs, IPYTHE BHALI TPSHUA.

Cuna TsOKECTH M 3aKOH BCEMHMPHOTO TSATOTEHMS. YCKOpeHHe CcBOOOTHOTO
nanenus. J(puwxenue miuaner Bokpyr Conmma. IlepBad kocMuyeckas CKOPOCTb.
HepecoMoCTE W neperpy3Ku.

PaBHOBecue MatepuanmpHOU TOYKM. AGcomoTHO TBEpHOe Teno. PaBHoBecue
TBEPHOIO TeNla ¢ 3aKPENIEHHON OCBIO BpameHus. Moment cuibl. LleHTp TxkecTH.

HWmmynse Tena. M3menenne ummynsca. IMOynse cuibl. 3aKOH COXpaHEHHA
UMIynbca. PeakTHBHOE ABUKEHUE.

Mexanudeckas paboTa W MOMIHOCTE. PaGoTa CHN THKECTH, YHOPYroCTH,
Tpenns. Cpashb SHeprun u pabotsl. [ToTeHIuanLHas 3Heprus Tena, HOTHATOTO Haj
MOREPXHOCTHIO 3eMin. [loTeHHanbHas SHeprus CKaToi npykuasl. Kunerndeckas
sHeprus. TeopeMa O KMHETHYECKOM >HEPrHH. 3aKOH COXPAaHEHHA MEXaHHIECKOU
SHEepruu.

Hemoncmpayuu.

1. HabmozneHue MexaHHYECKOTO ABMIKEHHUS Tella OTHOCHTENHHO Pa3HBIX Tel

orcuéra.
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8:
9.

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

CpaBHeHHE IyTell W TpacKTOpHil ABMXKEHWS OJHOTO H TOTO XK€ Teia
OTHOCHTENIBHO Pa3HKIX Tell OTCUETA,

WamMepenHe CKOPOCTH M YCKOPEHMS TPAMOJIMHEIHOTO JBIKEHHAS.
Hccnenosanne npA3HaKoB PABHOYCKOPEHHOIO {BIKEHHS.

HaGmroieHye ABMKEHUS TeNa IO OKPYKHOCTH.

Habmonenne MexaHH4IeCcKuX ABICHHHN, MPOMCXOASIMX B CHCTEME OTCUETA
«Tenexxa» 10pd €& paBHOMEPHOM M YCKOPSHHOM JBIDKEHHH
OTHOCHUTENBHO KabnHeTa QU3uK.

3aBHCHMOCTE YCKOPEHHs Tella OT MACCH Tela W NeHCTBYIOMEH Ha HEro
CHJIEL. '

Habnronenve paBeHCTBa CHII IPH B3aHMOIEHCTBHHA TEIL

Hsmenenue Beca Tena IpH YCKOPEHHOM JBIDKEHUH.

Ilepenaua uMIyabca IpH B3aUMOICSHCTBHH TeJI.

Ipeobpa3oBaHus SHEPTHUH PH B3aUMOACHCTBAM TEIL.

Coxpanenue UMITyJTbca TIPH HEYOPYTOM B3aUMOICHCTBHH.

Coxpanenue uMnynsca Npyu abCONIOTHO YIIPYroM B3aMMOJIEHCTBHH.
Habmozaenne peak THBHOTO ABHXESHUS. ,

CoxpaHeHHe MeXaHWYeCKOH SHEPIHHU IIPH CBOOOHOM NMaieHHH.
CoxpaHeHHe MEXaHUIECKON SHEPTUHM TIPH JBIKCHHHM TeNa MO NefiCTBHEM

OPYKWHBIL

Jabopamopusie pabomst u onsimot.

1.

KonctpynpoBanue TpakTa I pa3roHa ¥ JAIBHEHIIETO PaBHOMEPHOIrO
JABIDKEHUS MIAPUKA HITU TENEKKH.

Onpepenenne cpexHedl CKOPOCTH CKONBXKEHUSA OpycKa WM IBHIKEHHA
IIAPHKA [0 HAKJIOHHOM IIOCKOCTH. '

OmnpenencHue yCKOpEeHHMs Tejla NMPH PaBHOYCKOPEHHOM [IBMKCHHMH IIO
HAKJIOHHOM ILTOCKOCTH.

HccnefoBanue 3aBHCHMOCTH IMyTH OT BpPEMEHHU npm PaBHOYCKOPEHHOM
IBHKECHUU 6e3 HagalbHOW CKOPOCTH.

IMpoBepka TrWIOTE3bl: €CNH INpPH PaBHOYCKOPEHHOM JBHXKeHHM Oe3
HaYaIbHOM CKOPOCTH IIyTH OTHOCATCH KakK pPsSA HEUYETHBIX YHCEN, TO
COOTBETCIBYIOIIHE IIPOMEKYTKH BpEMEHH OJJUHAKOBEL.

MiccnemoBanne 3aBUCHMOCTH CHIBI TpeHUS CKOJNBXEHHS OT CHIE
HOPMAJIBHOTO JIaBIICHHA. '

Onpepenenre ko3 duimenTa TpeHUs CKOMBXCHMSA.

Onpeaenenne XECTKOCTH NPYXKUHEL

Onpexnenerare paboThl CHIBI TPEHUS NIPH PABHOMEPHOM IBHIKEHHU TEJa
110 TOPU3OHTAILHOU MOBEPXHOCTH.




10. Omipeftenenne paGoTHl CHNBI YNPYTOCTH INpM TOABEME Ipy3a ¢
HCTIONB30BAHMEM HEITOABIKHOTO U MOIBIKHOIO OJIOKOB.

11. i3yJeHne 3aK0Ha COXpaHEHHS YHEPTHH.

Paspges 9. Mexannueckne ko/1eGaHHUeA M BOJIHLI.

Konebarensaoe npmxenne, OCHOBHBIE XapaKTEPHCTUKH KoNnebanwmit: IEpHOZ,
4acToTa, aMILTHTYAa. MareMaTv4ecKuii U NpyXWHHBIM MasTHUKH. [IpeBpaienne
SHEPIHH NpyY KonedaTelbHOM ABWKEHHM.

3aryxatomme ~ KoneOGaHus.  BeiHyxkpenmble — konebGaHus.  Pesomasc.
Mexanndeckne BonHbL. CBOMCTBA MEXAaHMYECKMX BONH, IIpOJONBHEIE W
momepedHble BONHBL JlnMHa BONHEI M CKOPDOCTR €€ PpacmpoCTpaHEHUS.
MexaHu4ecKue BOJIHBI B TBEPIOM Telle, ceHCMUdecKue BOTHEL.

3Byk. I'poMKoCT 3ByKa ¥ BhicoTa ToHa. OTpaxenue 3ByKa. MHQpassyk u
YIBTpa3ByK.

Hemoncmpayuu.

1. Habmogenue xojebaHuii Ten mOX OEHCTBAEM CHJIBI TSKECTH WM CHIIBI
yIOpPYTrOCTH.

Habmonerue xonebanuii Tpy3a HA HUTH ¥ Ha TIPYKUHE,
HaGmronenne BRIHYXASHHRIX KOIe0aHMI B pe3oHaHCa.
PacnpocTpanenye IpoJjoibHEIX ¥ IONePeYHbIX BOIH (Ha MOTENnH).
Habmroienye 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. AxycTmdeckuil pe3oHaHC.
ﬂaﬂopamopubze pabomout u onvimst.
1. Onpenenenre 4dYacToThi HW IHepuofa KojebaHWMi MaTeMaTHIECKOro
MasTHHKA.
2. OmpeneneHue YaCTOTHI U IepHoia KoneOaHuit NpyKAUHAOTO MasiTHUKA.
Hccnegopanue 3aBHCHMOCTH nepnona KOJIeOaHuil TIOABEIICHHOTO K HUATH
Ipy3a OT JIUHBI HUTH.
4. HccienopaHue 3aBUCUMOCTH NepHoAia KonebaHHi NPy KHUHHOIO MasTHHKA
OT MacChl Ipy3a. 7
5. IlpoBepka HE3aBHCHMMOCTH Ieproja KoueGaHuil rpy3a, HOABELIEHHOIO K
HUTH, OT MaccCHl rpy3a.
6. ONBITBL, JEeMOHCTPUDPYIOUIHEe  33aBUCAMOCTE [epHojia  KoseGaHui
NpPY>KMHHOTO MasTHHKA OT MacChl Tpy3a U :KECTKOCTH IPY>KAHEL.

7. ViamepeHue yckopeHUs: CBOOOIHOTO NIaieHNU.

Paznen 10. DjaekTpoMarauTHOE NOJ€E H AIEKTPOMAarHuTHLIE BOJIHEL.

ONeKTpOMarHuTHOe  Iojie.  DneKTpoMarHWTHeie BonHEL — CBoiicTBa
3NEKTPOMATHUTHEIX BoOJNH. Illkana smekTpoMarHWTHHEIX BONH. Hcmons3osanue
3IIEKTPOMATHUTHEIX BONH JJIS COTOBOI CBSA3H.
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OneKTpOMarHuTHas npupofia ceera. CKOpocTs cBeTa. BoNHOBEIE CBOMCTBa
CBETA. ‘

Hemoncmpayuu.

1. CaoiicTBa 3ICKTPOMArHUTHEIX BOJIH.

2. BonHoBBIE CBOHCTRA CBETA.

Jlabopamopnsie pabomor u onvimeo!.

1. HM3ydeHue CBOMCTB SNEKTPOMATHHTHBIX BOJNH ¢ IOMOINBI0 MOGHIBHOIO

TenedoHna.

Pazgen 11. CreroBrle aBiieHHS.

JlyueBas  Momens  cBera. Uctounukm CBeTa. Ipsamomuneiiaoe
pacnpoctpanenue cera. 3Jatmenua Comnna u Jlyssl. Otpaxenne cBeta. [lnockoe
3epKaio. 3aKOH OTpaKeHHs CBETA.

HpeJIOMJIeHI/Ie cBera. 3JakOH IpeloMJIeHHs cBeTa. [lolHOe BHYTpEHHEe
oTpakeHHe cBeTa. Vicronk3oBaHWe TIONHOrO BHYTPEHHETO OTpaXKeHHS B
ONTAYECKUX CBETOBOJAX.

Jvuza. Xon nydelh B mmH3e. Onrudeckass cuctema (oroanmapara,
MHKpocKona W Tejeckomna. I'Jla3 Kak ONTHYeCKas CHCTeMa. BIM30pPYKOCTE |
JATbHO30PKOCTb.

Paznoxenne ©Oenoro cmeera B cnektp. Omertel Hetotoma. Cmoxkenwe
CHEKTpANBHBIX [BETOB. JJucnepcus ceeta.

Hemoncmpayuu.

I IpsiMonubeHOE pacpOCTpaHEeHUE CBETA.

OtpaxeHue cBeTa.

[onyyenne uzobpaxkeHUH B MIOCKOM, BOTHYTOM M BHITYKNOM 3€pKajlaX.

IIperomnenue crera.

Onruveckuit CRETOBOI.

Xop nyyeii B cobuparonieii TuH3e.

XoJ ny4ei B pacceMBaroieH IUH3E.

Toxyuenue u306pakeHnH ¢ TOMOIIBIO JIHH3.

ITpunnun pedicTBus doToannapara, MEKpOCKOIA U TEJIECKOA.

10. Mogens riaza.

11. Paznoxxenue Genoro cBera B CIEKTP.

12. ITorygenue Genoro cBeTa IpH CIOKESHUH CBeTa Pa3HEIX I[BETOB.

Jlabopamopusie pabomet u onvimot.

1. HccnemoBanue 3aBHCHMOCTH yIJla OTPaXeHHsS CBETOBOIO Jy4a OT yria
TIaJeHUS.
UsyueHne xapakTepuCcTUK W300pakeHus NpeAMeTa B IUIOCKOM 3epKalle.
Hccnenopanne 3aBUCHMOCTH YITIa IPETOMIECHAS CBETOBOIO JIy4a OT yIna
TaJicHUs Ha TPaHulle «BO3JYX—CTEKII0M.
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4. Ilomyuenue n300paxkenuii ¢ IOMOIIBIO COOUpArONIE NAH3EL.

5. Omnpenenenne GOKyCHOTO PacCTOSHHAA M ONTHYECKOH CHIIBI cOGUparoleii
JUH3HL.

6. OIBITEI IO Pa3NOKEHHIO OEIOTO CBETA B CIEKTD.

7. ONBITHL 0 BOCIIPUATHIO [IBETA TPEIMETOB IPH UX HaOIONCHHH Yepes
L(BETOBRBIC (PUIBTPHI.

Paznen 12. KBantoBbie siBeHuS.

Omeitel Pesepbopna u mianerapuas moaens aroma. Mozgens aroma Bopa.
Hcmyckanne 1 morsoeHne cBeta aroMoM. KpanTsl. JIueiiyaTsie CEKTPEL

PanuoakTBHOCTh. Anbda-, 6eta- U ramma-mznyqenus. CTpoeHne aTOMHOTO
anpa. HykinoHHas wMogems aroMHoro sapa. Wsotombi. PaguoakTHBHEIE
npespatnenus. [lepuos nomypacnana aTOMHBIX SAEp.

Anepnsie peaknuy. 3aKOHBI COXPAHEHWS 3apsHOBOTO H MACCOBOTO IHCE.
DOHeprus cBA3W aTOMHBIX suep. CBSI3b MacChl W SHepruH. Peakumy CHHTe3a U
nenenus spep. Merounnku snepriu ConHna v 3BE3.

slnepHas sHepreruka. [leWcTBUS paIHOAKTUBHBIX H3JIyUeHHM Ha >KUBBIC
OpraHHU3MEL.

emoncmpayun.

CHeKTpbl U3TyYeHHUs W TOTTIOWECHHM.

COexTpel pa3iiYHbIX I'a30B.

Crektp BOAOpPOAA.

Habmonenue Tpexor B kamepe Bunscona.

Pabota cuéTurka AORH3UPYIOIINX U3TYIeHHH.

. Perucrpamus u3nyderus NpAPOIHEIX MUHEPAJIOB M IPOIYKTOB.

JIaﬂopamopﬂb:e pabomut u onstmet.

1. HabmopeHue CINOUIHEIX U JTUHEHYATHIX CIEKTPOB W3ILyICHHUA.

2. HccnemoBanne TpeKoB: M3MEpEHHE SHEPTMM YacTHLIBL IO TOPMO3HOMY

nyTH (1o doTorpadusm).

3. H3MmepeHne paanoakTuBHOro QOHA.

IloBTOpHTEILHO-0000IIOINNE MOAYJIb.

ToBropuTensHO--00001aI0IMIA MOAYIH IIpeAHA3HAYEH AT CHCTEMATH3ALMH
n  o0oblIeHHs  OpeMETHOTO  COAEPXAHUA W  OMbiTa  JIEATENBLHOCTH,
MpAOOPETEHHOTO PH M3YIEHUH BCETO Kypca QPU3MKH, a TaKXKe i MOATOTOBKH K
OCHOBHOMY TOCYHApPCTBEHHOMY OK3aMEHy N0 (u3WKe M8 0o0yJaromuxcs,
BHIOpaBIUIMX 5TOT YYeOHEIH MpeaMET.

Ilpy M3ydeHNH XaHHOTO MOXYIA PealH3yIOTC U CHCTEMATH3IUPYIOTCA BUIBI
JIeATeTHLHOCTH, Ha OCHOBE KOTOPBIX 00ECIIeYMBAeTCs JOCTHIKEHUE MMPEAMETHBIX H
METANpPeMETHEIX  IUIAHUPYEMBIX  pe3ynbTaToB  o0ydeHus, (QopMUpyeTcs
€CTeCTBeHHOHAyYHass TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIISJOBAHUA
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SBICHANA NPHPOALI M TEXHHKH, OBIAJcHUE YMEHHSMH OOBACHATH (DU3MYECKHE
SIBIICHHA, TpUMEHsSS IIOIyYEHHBIE 3HAHWA, PEHIaTh 3a0a9d, B TOM YWHCIe
KayeCTBEHHbIE U IKCIIEPHMEHTAILHEIE.
ITpyBNMNHANEHO AeSTENbHOCTHBIA XapaKTep JaHHOIO Pasfiena pealn3yeTcs
32 cuéT TOro, 4r0 OOyvalOm@ecs BHIIONHAIOT 3a[aHMSI, B KOTODBIX WM
HOpeaaracTes:
Ha OCHOBE IIOJyYEHHBIX 3HAHMW paclo3HaBaTh W HAYYHO OOBACHATH
du3HYecKye SIBNCHNHSA B OKPYKAOLIeH MPUPONE U [IOBCEIHEBHOM JKHU3HM;
HCIIONE30BaTh HAYYHBE METOABI HCCIEA0BaHNS (PU3NIECKUX ABICHUH, B TOM
9HUCIE A NPOBEPKH TAIIOTe3 ¥ NOTyYeHHsl TEOPeTHIECKUX BEIBOJIOB;
06BACHATE HAaydYHBIE OCHOBE HaHOOlee BaXHBIX MOCTIKEHMH COBDEMEHHBIX
TEXHOJIOIUM, HAPAMED, IPAKTHIECKOI'0 MCII0Nb30BaHUs Pa3IMYHBIX HCTOYHUKOR
SHEprrM Ha OCHOBE 3aKOHA IPEBPAIlCHUA ¥ COXpaHEHMs BCEX W3BECTHBIX BUOB
SHEpPTHH.



IIIAHUPYEMBIE PE3YJBTATBI OCBOEHMSI ITPOTPAMMBI IIO
PHU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3ZOBAHMUSI

Wzyyenne GH3UKK Ha ypOBHE OCHOBHOIO 0OINEro 06pa3oBaHya HAaNpaBIEHO

Ha JOCTIKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX ¥ MIPEMETHRIX 00pa30BaTeNLHEIX
PEe3YIBTATOB.

B pesyibTate uayuenus GpE3NKY HA YPOBHE OCHOBHOTO 06mero obpasosanus

y obyuaromerocs 6ynyT chopMHPOBAaHEI CIAEAYIOLIAE JHYHOCTHBIE PE3YILTATH B
qacTy:

1) NaTPHOTHYECKOr0 BOCHHTAHMSI:

— IIPOSBJICHHE MHTEpeCca K HCTOPHH H COBPEMEHHOMY COCTOSTHHIO POCCHHCKOMH
bH3UYecKOi HAYKH;

— HEHHOCTHOE OTHOIICHNE K JOCTHKEHIAM POCCUHCKHUX YIEHBIX--(DA3HKOR;

2) Ipask/IaHCKOr0 H AYXOBHO-HPABCTBEHHOT0 BOCTIMTARMSA:

— F'OTOBHOCTE K aKTMBHOMY YYaCTHIO B OOCYKAEHUH OONIICCTBEHHO 3HAYAMEIX
M 3THYECKMX IpoljieM, CBA3aHHBIX C TNPAKTHICCKHM IPUMCHEHHEM
JOCTVOKEHUH Gm3uKky;

— OCO3HaHHAE BAXHOCTH MOPAITLHO--3TUYECKUX IPUHLUIIOB B JEATEIHHOCTH
YIEHOTI0; '

3) 3CTeTHYeCKOT0 BOCHUTAHUS:

— BOCNPHATHE 3CTETHYECKHX Ka4eCTB (M3MUECKoM HaykH: €8 rapMOHWYHOIO
MTOCTPOCH¥A, CTPOrOCTH, TOIHOCTH, TAKOHUIHOCTH;

4) HeHHOCTH HAYYHOI'0 NO3HAHALA:

— OCO3HaHWe [EHHOCTH (HU3UYECKOW HAYKH KaKk MOIMHONO HHCTPyMEHTa
TIO3HAHMS MMP3, OCHOBEI Pa3sBUTHS TEXHOJOTHH, BRKHEHIICH COCTABIIOMIEH
KyJNBTYDHI;

— pa3BUTHE HAYYHOM MOOO3HATENBHOCTU, HWHTEpECa K HCCIEHOBATENBCKOM
NeATeIbHOCTH; ,

5) <JopmuapoBanus Ky.nyrypu 3A00pOBLA H  3MOHIHOHAJLHOIO
Giaromosyuns:

— OCO3H&aHHe LEeHHOCTH Oe3omacHoro obpasa XH3HH B COBPEMEHHOM
TEXHOIIOTMYECKOM MHMpe, BaKHOCTH NpaBWil Oe30MacHOTO ITOBEJEHWSA Ha
TPaHCIIOPTe, Ha AOPOrax, ¢ 3JEKTPHUYECKUM H TEIUIOBEIM OOOpYZOBaHHEM B
NOMAITHUX yCIOBUAX;

— copMHPOBAaHHOCTh HaBbIka pe(UIeKCHH, NpH3HaHWE CBOEr0 IpaBa Ha
OIMHUOKY M TAKOTI'0 JX€ NpaBa y Jpyroro 4elloBeKa;

6) TpyAOBOro BOCHHTAHH: |

~ aKTHBHOE Y4YacTHe B peIlleHHM MPaKTHIeCKHX 3afad. (B paMKax CeMbH,
ofpa3oBaTelbHOM OpraHm3aliy, TIopoAa, Kpas) TEXHOJNOTHYEeCKOH M




COLMaNbHON HANPABICHHOCTH, TPeOYIOMIMX B TOM YHCAE U (PU3MIECKHX
3HAHWM; ‘

* — HHTEpec K NPaKTHYECKOMY H3YICHHIO IPoheCcCHii, CBA3aHHEIX C PU3HKOM;

o 7) 3KOJIOTHYECKOTO BOCITHTAHHUSA:

¢ — OpHEHTAIlMd Ha NPUMEHeHWe (M3WYEeCKMX 3HaHWM Njis pelueHMs 3a8ad B
06nacTH OKpyxalollell cpeibl, IUIAHUPOBAHMA NOCTYIIKOB M ONEHKH WX
BO3MOJKHBIX IOCIIEACTBAY /IS OKPYKAIOIIEH CpeJin;

* — OCO3HaHHE IJIODANBHOTO XapaKTepa SKOJOTHYCCKHX HpofiieM M myTeld HX
peLICHHUS;

o 8) ajanTanMM K H3IMEHSIOIAMCS YCJOBHSM COHHAILHOH H IPHPOXHOM
cpeibl:

* — TOTpeOHOCTb BO B3aUMOAEUCTBHEH NpH BHIIOJHEHHH HCCHEJOBAHUN H
TIPOEKTOB (H3UYECKONH HANPaBIEHHOCTH, OTKPHITOCTE OIBITY H 3HAHHAM
APYTHUX;

¢ — [OBHIIIEHHE YPOBHA CBOEM KOMNETEHTHOCTH Yepe3 IIPAKTHUYECKYIO
JEeSTeNbHOCTE;

¢ — NoTpeOHOCTH B JOPMUPOBAHHUY HOBBIX 3HAHMH, B TOM YHCIe (OPMYIIHPOBATH
WCH, TOHATHUS, THITOTE3BI O QHIUYECKHX 00BEKTAX U ABICHHSIX;

e — OCO3HaHHE JeQHUUHTOB COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH B 00JaCTH
(bu3nKy;

e — TJAHUPOBAHWE CBOETC pazBUTHA B DPUOOPETEHMM HOBBRIX (H3HIESCKHX
3HAHM, _A |

s — CTpEMIICHWE aHAJIM3UPOBATH M BEIABIATH B3aUMOCBS3H IIPHPOE!, O0IIECTBA U
SKOHOMMKH, B TOM YHCJIE C HCTIONb30BaHNEeM (PU3HYECKHX 3HAHMUI;

e — OIICHKA CBOMX JACHCTBUE C YJYETOM BIMSHUS Ha OKPYXKAMOWIYI0 Cpeny,
BO3MOXHBIX T00aTBHEIX TTOCIEACTBHM.

METANNIPEAMETHBIE PE3YJIbTATHI

B pesynbrate OCBOEHMA NPOTpPaMMEl [0 (U3HMKE Ha YPOBHE OCHOBHOIO
obmero obpazoBanus y obyuatomerocs 6yayT cpOpMHAPOBaHEI MeTanpeaAMeTHbIE
pe3yabTaThl, BKIIOYAIOIMe [103HaBaTeIbHEIE yHUBEpCcalbHble yUeOHEIe qeHCTBH,
KOMMYHUKATHBHEIE  yHHBepcanbHble ydeOHble  NEHCTBHA, PEryJlaTHBHEIE

_yHHBepcallbHEIe yueOHkIe feiicTBUA.

HosnaBaTe/ibHBIE yHHBepcadbHbIe YaeOHbIe AeiiCTBHA

Ba3oBble JorauecKkue AeHCTBHS:



BBUABILITD M XapaKTepu30BaTh CYIIECTBEHHBIE NPH3HAKA OOLEKTOR
(sBneHMit);

YCTaHaBIWBATh CYLIECTBEHHBIH NIPA3HAK KIacCH(UKAIIMA, OCHOBAHHUS IS
0000IICHYS H CpaBHEHNMS,

BBIABIATE 3AaKOHOMEPHOCTH M IIPOTHBOPEYHS B PACCMATPHBAEMBIX (paKTax,
JaHHBIX ¥ HAOMONCHWSX, OTHOCSIIMXCA K (PU3MUECKMM SBICHHIM;
BbIABIATh [PHYHHHO--CIEACTBCHHEIC CBA3M TP M3YYCHHH (DH3HYECKHX
SIBJIEHUH M TIPOLIECCOB, AeNaTh BHIBOABI C MCTIONB30BAHHEM JEYKTHBHEIX
H HHAYKTMBHBIX YMO33KIFOYCHHUH, BEIABHIaTh 'AMOTE3H O B3aHMOCBS3IX
(GH3UMYECKUX BeIMYHH; |

CaMOCTOATENBHO BHIOUpaTh crocol6 pemreHus yueOHOM (U3ndgecKoM
3alayd (CpaBHEHHE HECKOJBKMX BapHaHTOB pPELICHHs, BHIOOp HambGonee
MOAXOIAIIET0 ¢ YIETOM CaMOCTOSITENEHO BEIICNICHHBIX KPUTEPHEB).

BbazoBble HCCIEA0BATENLCKHE JeHCTBHSA:

HCIONB30BaTh BOMPOCEH! KAK UCCIIe0BATENILCKII HHCTPYMEHT ITO3HAHNS;
NPOBOJUTE NIO CAMOCTOSTENEHO COCTABIEHHOMY ILIaHy OMBIT, HECIIOMKHBIH
bu3mIecKuii 3KCTEPAMEHT, HeOONBINOe WCCHeAOBaHue (HU3UIECKOro
SIBJIEHU;

OUCHUBATE HA NPUMEHAMOCTH M  JIOCTOBEPHOCTh  HH(OPMALHIO,
TIOJIyYeHHYIO B XOJIe HCCIICIOBAHUS N IKCITEPHMEHTA;

CaMOCTOSTENEHO (hOPMYJIEPOBATE 0000IICHNS W BEIBOAKI [10 PE3YIbTATAM
TIPOBEAEHHOTO HaOMONEHUS, ONBITA, HCCIEAOBAHMS;

HpOTHO3ZUPOB2Th BO3MOXKHOE JAajibHelilice pa3BATHE (U3MIECKUX
IPOIIECCOB, & TAaKKe BHIIBHATATh MPEAIION0KEHNA 00 UX Pa3BUTUN B HOBBIX
YCIOBHAX M KOHTEKCTAaX.

Pabora ¢ nadopmanneii:

TIPUMEHSTE PA3IHIHEIE METO/Ibl, MHCTPYMEHTEI W 3allpOChl IIPH TIOWCKE U
orGope HHPOpPMALMKM HIIH JAaHHBIX ¢ Y4ETOM HpeAIOKeHHOH ydeOHOH
¢usmpgecKkol 3a1a9u; ,

aHATTW3HPOBATh, CHCTEMATU3MPOBATh W MHTEPIPETHPOBATh HH(POPMALIHIO
Pa3TU9HBIX BUJIOB U (HOPM TIPEIICTABIECHNSN;

CaMOCTOATENIFHO BbIOMpaTh ONTHMAaNBHYIO ¢opMy IIpeICTaBICHUA
uHbOpMalid H WUTOCTPHUPOBATH peliaeMble 3afadd  HECIOXHBIMU
cxeMaMH, arpaMMaMi, HHo# rpadmkoi ¥ ux KoMOUHAITUAMA.

KomMMyHHKATHBHbIEe yHHBepCcAIbHbIe yIeOHbIC NeHCTBHS:

B Xogme obcyxaeHus ydeGHOro Matepualia, pe3ysbTaToB J1abopaTOpHEIX
paboT U NPOEKTOB 337aBaTh BOIPOCH! IO CYHIECTBY 00CYyKAaeMOi TEMBI U
BHICKa3hIBaTh MJEH, HalleJieHHbIE Ha pellileHHe 3alaud W TojJepiaHue
OJ1aroKeNaTelIbHOCTH OOILICHHS,



COMOCTaBNATh CBOM CYXKIEHHS C CYXHSHHAMH JDYTHX YYaCTHHUKOB
Auajiora, o0HAPYXUBATE PA3NHIKE W CXOACTBO MO3HIIHH;

BBIPAKATh CBOIO TOYKY 3PEHHS B YCTHEIX H MHACHMEHHBIX TEKCTAX,
MyGIMYAO NPEACTABIATE Pe3yNLTATE BEIIOTHEHHOTO (PH3HYECKOTO OIBITA
(3KCTIepAMEHT2, HCCIEeNOBAHM, TIPOEKTA);

MOHMMATh W HCIIONB30BAaTh  TPEMMYINECTBA  KOMaHIHOM M
WHAUBUIYalbHOW paboTBl IpH pellleHHH KOHKPETHOW (PH3M9ecKoi
npobneMmsr;

NMPMHUMATD LEJIH COBMECTHOH HEATENbHOCTH, OPraHH30BHIBATE JIEHCTBHA
10 €€ JOCTHKEHMIO: paclpefeniaTh pOJid, 00CYXKIaTh IPOUECCH H
pe3yasTaThl COBMECTHOU paboThi, 0000IATE MHEHMS HECKOIBKMX IIIOAEH;
BBITIOJIHATH CBOIO 4acTh PabOTHI, JOCTHTas KAYECTBEHHOIO PE3yJIbTaTa 110
CBOEMY HANPAaBIEHUIO W KOOPAWHUPYS CBOH JSHCTBHA C JAPYTHMH
q/ieHaMH KOMaH/Ibl;

OLEHMBaTh KAa4eCTBO CBOETO BKNaJa B OOLIMH NPOAYKT 110 KPUTEPHIM,
CaMOCTOATENEHO CHOPMYTHMPOBAHHEIM YIYaCTHUKAMU B3aHMOJICHCTBHS.

PerynsTHBHEIe yHHBEpCAJbLHBIE YieGHbIE AeiicTBHA

Camoopranunsanus:

BBIABIATh NPOOJIEMB B JKH3HEHHBIX ¥ YU€OHBIX CHTyalMsX, TpeGyrommx
JUIS pellieHust QU3HYeCKHX 3HAHHUIA;

OPHCHTHPOBAaTBCA B  Ppa3lIMYHBIX NOAXOAAaX NPHHATHAA pelICHWH
(MHAUBHIOyaNbHOE, TPUHATHE PELIeHHs B TPyMe, NPHHATHE PELICHHH
TpyHIoi);

CaMOCTOATEBHO COCTABIATEH aNTOPUTM pelieHus GU3HYSCKOH 3a1a4d WK
TUIAaHA WCCIICIOBAHUA C YYETOM HMEIOMIUXCH PECypCoB M COOCTBEHHBIX
BO3MOKHOCTE#, apTyYMEHTHPOBATH NIPelJIaracMble BAPHAHTHI pELICHUH;
Jenath BEIOOp U GpaTh OTBETCTBEHHOCTD 32 PEIlicHHE.

CaMOKOHTPOJIB, SMOIHOHATLHBIH HHATE/VIEKT:

JaBaTh 3/IEKBaTHYIO OLIEHKY CUTyalliyl U IIpeanaraTh miaH € U3SMCHEHHUS,
OOBACHATD TPHYMHBI JOCTIDKEHUS (HEAOCTHXKEHHSA) pe3ylbTaTOB
NesITeJIbHOCTH, 1aBaTh OIEHKY NPHOOPEeTEHHOMY OIIBITY;

BHOCHTH KOPPEKTHBEI B JAEATENHHOCTH (B TOM YHMCIE B XOJi BBHIIOTHEHHUS
GbU3AIECKOro MCCIeOBaHMS WM TNPOEKTa) HAa OCHOBE HOBBIX
OOCTOATENBECTB, W3MEHHWBIUMXCS CUTYaluil, YCTAHOBIECHHBIX OLIMOOK,
BO3HHUKIIINX TPYIAHOCTEH;

OLCHHUBATE COOTBCTCTBHE PEIYIbTATA LENH U YCIIOBUAM;

CTaBHTH cebd Ha MeCTo Jpyroro 4YejoBeKa B XOJe CIopa WIH AWCKYCCHH
Ha HayYHYIO TEMY, TOHMMAaTh MOTHBEI, HAMEPEHHUS H JIOTHKY APYTOro;



NPH3HABATh CBOE MPaBO Ha OUIMOKY MPH pelueHur GU3HIecKHX 3a1ad Win
B YTBEPXKACHHUSX Ha HAYYHBIE TEMBI U TAKOE XK€ IIPABO JPYIOro.

INPEAMETHBIE PE3YJIbTATDBI

K xomrny o6y4enus B 7 kiacce NpeMeTHbIE Pe3yIbTaThl Ha Gas0BOM ypOBHe
JOJDKHBL OTPaXaTh CHOPMHUPOBAHHOCTD ¥ 0GYYAIOIIHAXCS YMEHUH:

HCIIONB30BaTh IIOHATHA: (HU3MYECKHE W  XHMHUYECKHE  sBJICHUS,
HabmIOleHNe, DKCIEPHMEHT, MOAeNb, TMNOTE3d, CAWUHHMIB (PUIMYECKHUX
BeNIAYMH, aTOM, MOJEKyla, arperaTHble COCTOSHMS BellecTBa (TBEpIOe,
KHAKOE, Tra3o00pasHOe), MeXaHWYeCcKoe JBIKEHHE (PABHOMEPHOE,
HEPaBHOMEDHOE, TNPSIMOJHMHEHHOE), TPacKTOpHs, PaBHOJECHCTBYIOMIAs
cuna, pmedopmamus  (ympyrad, — IUIaCTHYECKas),  HEBECOMOCTH,
cooOLaoIyecs COCYAbL;

paznu4arh gBieHuA (auddys3ud, TeIoBOe NBMKEHHE YacTHI] BEINECTBA,
paBHOMEpHOE  [BI)KCHHE, HEPaBHOMEPHOE  ABWKCHWE, HHEPIUA,
B3aMMO/ICUCTBUE Tell, paBHOBeCHE TBEPABIX Tel ¢ 3aKpeNNnEHHOM OCKHIO
BpalleHusd, nepefada NaBlICHUA TBEPHBIMM TeNaMM, >XKHIKOCTAMH H
razaMd, arMocepHoe [aBliCHHWEe, IJIaBaHWUE TeJ, TNPEeBpaAllCHHUS
MEXaHHYECKOH DHEpruy) MO ONMCAHUIO WX XapaKTePHBIX CBOMCTB M Ha
OCHOBE ONEITOB, AGMOHCTPHPYIOIIUX JaHAOS GUNIECKOE ABICHUE;
pacro3HaBaTh INpPOSBIeHHEe U3YYeHHBIX (U3MUYECKHUX SBICHHHA B
OKpYyXaiomeM MHpe, B TOM uucie (uiaudeckue SBICHHS B Npupone:
IpUMephl JBIKEHHS ¢ Pa3iIMIHBIMA CKOPOCTSIMH B JKMBOH K HEXUBOH
IpUpOJEe, OEUCTBHE CHIBI TPEHHMA B TPUPOJAE H TEXHHKE, BIHUIHHE
aTMOCc(epPHOro JaBieHus Ha XUBOM OpraHW3M, INIaBaHUE PHIO, PEIYard B
TeJie YelloBeKa, IPH STOM IEePEBOANTD MPAKTHYECKYIO 3a/1ady B y4eOHYIO,
BBIIEIIATH CYIIECTBEHHBIE CBOUCTRA (TIpHU3HAKHA) (PU3MIECKIX ABIICHHUH;
OTIUCHLIBATH M3yUeHHbIE CBOMCTBA Tel W (PHU3AYECKUE ABICHHA, HCIONIb3YH
buszuyeckue BeMMYMHBI (Macca, 00BEM, IUIOTHOCTH BELIECTBA, BpeM,
IIyTh, CKOPOCTh, CPENHAA CKOPOCTb, CHJIa YOPYIOCTH, CHIIA TSHKECTH, BEC
Tena, CHIa TpeHHWd, JAapileHue (TBEPAOTO Tenma, JXHIKOCTH, Ia3a),
BBHITAIKMBAIONIAs CWIa, MeXaHMuYeckas paboTa, MOIIHOCTH, IJISYO CHIIBL,
MOMEHT CHIBI, KO3QQHUIMEHT NONe3HOro HIeHCTBHA MEXaHH3MOB,
KUHETAYECKAA ¥ HOTeHNMAIbHas SHEPrus), NPH ONNCAHHWU IIPABUIIBHO
TPakTOBaTh  (MIUYECKUIM  CMBICA  MCIONB3YEMBIX  BEIWYHH, MX
0603HaueHHsT ¥ ENWHHUILI (U3HYECKHX BEIWYMH, HaXOAWUTb (POPMYIEL
CBA3BIBAIOIINE AaHHYIO (GU3UUECKYI0 BENMIMHY ¢ JPYTMMH BelMIHHAMH,
CTpouTh TpaduKH UIYISHHBIX 3aBUCAMOcTel (PU3HIeCKUX BENUYHH;



XapaKTepu30BaTh CBOMCTBA Tell, (H3HYECKHe SABJECHHS M IIPOLECCH,
HCIIONIB3ys HpaBUJIA CIOXeHHs CHn (BIONL OfHOH NpsaMoif), 3axoH ['yka,
3akoH Ilackays, 3akon ApxuMena, IIpaBUio paBHOBecHs peluara (61oka),
«307I0TOE TIPaBHIIO» MEXAaHUKVW, 3aKOH COXpPAHEHHA MEXaHMYEeCKOH
SHEPTHMH, IIPH 5TOM [aBaTh CIOBECHYI0 (OPMYNHPOBKY 3aKOHE W
3alKMCBIBATH €70 MATEMATHIECKOE BEIPAKEHHE;

00BACHATE (U3HYecKye SIBICHHUS, IPOLIECCH M CBOMCTBA TEll, B TOM YHCIIe
H B KOHTEKCTE CHTyalldifi IpaKTHKO-OPHEHTHPOBAHHOTO XapaKrepa:
BBIABIIATH IPAYHUHHO--CIIEACTBEHHBIE CBA3U, CTPOUATH OOBICHEeHHE B3 1-2
TOTHYECKHX IIAroB C OHOpOH Ha 1-2 W3y4eHHBIX CBOMCTBA QW3INYECKHX
ABJICHUH, PU3HUUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH;

pemiaTte pacu€rHele 3afaddi B 1-2 JeHCTBHSA, HCIONB3YS 3aKOHBI H
(opMynEl, CBsA3BIBaONIMe (U3MYECKHe BeMYMHBI HA OCHOBE aHAIM3a
YCIIOBHSA 3a/1a4M 3alIMCEIBATh KPAaTKOEe YCIIOBHE, MOACTABIATh GU3HIECKUE
BENIMYMHBL B (QOPMYJEI B TPOBOMUTH PACYETEl, HAXOMUTH CIIPaBOYHEIE
AaHHbIe, HEOOXOJUMBIE I PElICHHs 3a/jad, ONECHUBATH PEATMCTHIYHOCTD
ITOJIy4Y€HHOM (DA3MIECKOH BEIMINHET;

pacrio3HaBaTh MpOONEMEI, KOTOpble MOXHO PEHIHTE IIPH IIOMOIIH
(GHU3MYECKHX METOJIOB, B OTIMCAHUH MCCIIEOBAHMA BRIACIISTH MPOBEPAEMOE
NpenmoNiokeHHe  (THIIOTe3y), pa3iu4ath M HHTEPIPETHPOBATH
MOJIyYECHHBIH Ppe3yNbTaT, HAXOAUTE OWMOKA B XOAE OIBITa, JelaTh
BBIBOJIBI II0 €T0 pe3yibTaTam;

IPOBOJUTH ONBITHI [0 HaOMOACHWIO (W3MYECKWX SBIGHUH WM
bu3ngecKux CBOMCTB TE: dhopMyTHpOBATH TIpOBEpIeMbIe
TIPEeIIONIOKEeHMA, COOUPATh YCTAHOBKY M3 NPEATIOKEHHOTO 000pyAOBaHMS,
3aIIMCHIBATH XOJI OTIEITA I (bopMyIBEpOBaTh BHIBOAbL;

BBINIOJIHATE HPAMBIC HW3MEPEHMA pPaCCTOAHWA, BPCMCHU, MACCHl Tea,
00BbéMa, CHIBI W TEMIEPaTypbl C HCIOAB30BAHKEM aHAJIOTOBEIX U
mudpoBsIX IMpHOOPOB, 3alHCHIBATE ITOKa3aHWs IPHOOPOB € Y4ETOM
3aJJaHHOH abCOMOTHON MOrPELIHOCTH H3MEPEHHIH;

IPOBOJIATH MCCIIEOBaHUE 3aBUCHMOCTH ONHON (hM3MIEeCKOI BETMIUHEI OT
JIpyrod ¢ HCIONB30BAaHMEM NPSMBIX W3MEPEeHUM (3aBUCHMOCTH ITyTH
PaBHOMEPHO JABWIJKYIICTOCH Tela OT BPEMCHH JIBHIKCHHWA TEJa, CHUIIbL
TPEHHUS CKOIBKEHNUA OT Beca Tela, KauecTBa 00paboTKH MOBEPXHOCTEH Tell
U He3aBUCHMOCTH CHIIbI TPEHHS OT IUIOHIA{ COMPUKOCHOBEHHUSA Tell, CHIIBI
YIIPYTOCTH OT YUIMHEHHS NpPYKHHBI, BRITAJIKMBAIOLIEH CHIIBI OT 00BEMa
MOTPYKEHHOM YacTH Tejla U OT INIOTHOCTH XMIKOCTH, €€ HE3aBUCHMOCTH
OT IJIOTHOCTH Tella, OT IIIyOMHEI, Ha KOTOPYIO IOTPYKEHO TelO, YCIOBHM
IJIaBaHUS TeJl, YCIIOBHI PAaBHOBECHS phIdara u OJIOKOB), y4acTBOBAaTh B



OIaHUPOBaHWM Yy4eOHOTO WHCCIENOBaHWA, cCOOMpaTh YCTAHOBKY M
BHIITONHATE W3MEPEHMs, Cliefys NPEATIOKEHHOMY IUIaHy, (HKCHPOBATEH
Pe3yNbTaTsl MOMYYEHHOH 3aBHCAMOCTH (H3MYECKUX BEIMYHH B BHIE
NPEAIOKEHHBIX Tabmul U rpadMKoB, NenaTh BBIBOABL IO Pe3yjbTaraMm
HCCIEIOBAHNS;

IPOBOAUTE KOCBEHHEIE W3MepeHHS (HM3WYeCKHX BeNUYMH (ILIOTHOCTH
BEIECTBA JKUAKOCTA M TBEPAOrO Tela, CHIA TPEHUS CKOJbKEHHS,
JAaBleHWe BO3OyXa, BHITAIKWBAIOIIAA CWia, JeHCTByommas Ha
HOTpyXEHHOE B JKUAKOCTH TeNo, KOX(DMHUIHMEHT NONe3HOIro IeHCTBHS
IPOCTEIX MEXAHW3MOB), CHEAys NPEeIIOKSHHOH WHCTPYKIMH: IIpH
BBINOJIHEHAN W3MepeHHH coOUpaTh AKCIEPUMEHTANBLHYIO YCTAaHOBKY H
BBIYUCILITE 3HAYEHNE HCKOMOH BETUUUHEI,

co0uro1aTh IpaBHia TEXHUKH 0€30MacHOCTH IpH paboTe ¢ 1abopaTOpHBIM
o0opynoBaHUEM; |

YKa3bIBaTh NPHHIUNBI JeHCTBUA NPUOOPOB M TEXHWIECKHUX YCTPOMUCTB:
BECBEI, TEPMOMETp, AMHAMOMETP, COOOIIAMIIHecs COCYABl, OapoMerp,
pEBIYAr, O/IBIKHLIA ¥ HETIOJABIKHEIH 610K, HaKJIOHHAS IIOCKOCTS;
XapaKTeph30BaTh OPUHIMIGI JEWCTBHA M3YYEHHBIX TNPHOOPOB M
TEXHUYECKHX YCTPOMCTB C OMNOpOH Ha WX OIMCaHUA (B TOM 4YHCIE!
HOZIIIUIHAKY, YCTPOHCTBO BOAONPOBOJA, THIPaBIMYeCKUH Ipecc,
MaHOMETp, BBICOTOMED, NOPIIHEBOM HACOC, apeOMET] ), UCHONL3Ys 3HAHUA
0 CBOMCTBaxX (PM3HMUECKMX SBICHAN M HEOOXOMMMEIE (H3MIECCKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

MPUBOAMTE  TpHMepH  (HaxoguTh HH(pOpMAIMI0O O  HIpUMepax)
[IPAKTUYECKOTO MCITONB30BaHUS (PU3MYECKMX 3HAHMI B TIOBCEIHEBHOMH
KU3HA JuIa obecriedeHus 6e30macHOCTH TIPU O0pameHun ¢ Ipubopamu H
TEXHMYCCKUMH YCTPOMCTBAMH, COXPAHEHHMS 310POBBA M COGIIOIEHHS
HOPM 3KOJIOTHYECKOro TIOBEAEHHUS B OKpYXKarolie# cperne;

OCyWIECTBIAT, OTOOp WCTOYHHKOB WH(popmamuun B VHTepHete B
COOTBETCTBHH C 3a/IaHHBIM ITOUCKOBBIM 3alIPOCOM, Ha OCHOBE HMEIOIIMXCS
3HAHWM M TyTEM CpaBHEHHMA pa3lUYHBIX WCTOYHUKOB BBIAEIATH
wHGOpMaIO, KOTOpas SBIAETCA INPOTHBOPEYMBON HIIA MOXET OHITbH
HEJIOCTOBEPHOM;

WCIIONTB30BATh IPH BHITIOJHEHHH YUeOHBIX 3aIaHr HAY4IHO--TIOMyIAPHYIO
IUTEPaTypy (U3MYECKOr0 COJCpXKaHMs, CIPaBOYHEIE MAaTCpHAIb,
pecypchl cetr MIHTEpHET, BlaJIeTh NpuEMaMU KOHCIICKTUPOBAHNs TEKCTa,
npeobpazoaHus MHGOPMAIUH U3 OXHOM 3HAKOBOH CUCTEMBI B APYIYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKie MUChMEHHBIE W YCTHbie cooOmcHUs Ha
OCHOBE€ 23 HCTOYHHKOB HHGOpMaIUH (QH3UISCKOTO CONEPKaHHI, B TOM




qyclie MyOIMYHO AENaTh KpaTKhe COOOIEHHS O pe3ylhTaTaX MpOEKTOB
Wi y4eOHBIX HCCIe/OBaHWM, IPH STOM IPaMOTHO HCIIONB30BaTh
H3y4CHHBI MOHATHHHBIA ammapaT Kypca (U3WKH, COMPOBOXIATH
BBICTYIUICHHE NIpe3eHTAIACH;

o MPU BEITIONHEHWH Y4YeOHBIX TIPOEKTOB ¥ HCCIENOBAHHI  pacupemeliaTh
00s3aHHOCTH B TpPYINil€ B COOTBETCTBHH C TIOCTABICHHBIMH 3aJa9aMH,
CINeIWTh 32 BEHIIONHEHWEM IUIaHa MACHCTBHM, 27eKBAaTHO OLECHHMBAThH
COGCTBEHHBI BKIaZ B  JCATENBHOCT:  TPYIIIBL,  BBICTPAHBATh
KOMMYHHKaTHBHOE B3aUMOJICHCTBHE, YIUTHIBasA MHEHHE OKPYKAIOHIHX.

K xoHLy o0yderus B 8 kaacce npeaMeTHbIe peynbTaThl Ha 6a30BOM YPOBHE

JOJDKHBI OTPaXkaTh cOPMHUPOBAHHOCTE y 0GYYAIOIIMXCS YMEHHIM:

e HCIIOJIB30BAaTh MOHATHA: Macca W pasMephl MOJEKYH, TEMIOBOE ABIKEHHE
aTOMOB M MOJIEKYJI, aTPETaTHBIE COCTOAHMS BEIECTBA, KPHCTATHYECKHE H
aMopbHBIe Tena, HACHINEHHBI M HEHACHIIEHHBIA IIap, BIAXHOCTH
BO3Iyxa, TeMIlepaTypa, BHYTPCHHSAA OJHEPrus, TCIUIOBOM JBHIaTeb,
SIIEMEHTAPHBIN SNEKTPUICSCKUN 3apsfl, HINEKTPUYecKoe Noie, IPOBOJAHUKH
U IUBJIECKTPUKY, DOCTOSHHBIN SIIEKTPHIECKUN TOK, MATHUTHOE [OJIE;

* Da3NHyYaTh fBICHUA (TEINIOBOE pacIIMpEHHe U CXKaTue, TeIuiomepeaada,
TEIIOBOE PAaBHOBECHE, CMadWBaHHWe, KalMIIApHbLIC SBICHUA, MCHapeHue,
KOHJIEHCalys, IUTaBlIeHUE, KpUCTANM3anus (OTBEpAEBaHWE), KUIICHHE,
TerIonepesada (TeTIompPOBOAHOCTS, KOHBEKITHS, W3IIy4YCHHE),
ANIEKTpU3alH Tell, B3aUMOIEHCTRAE 3aps/iOB, NEHCTBHS DIEKTPHIECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHWe, B3aUMOJCUCTBHE MAarHUTOB, JACHCTBHE
MArHMTHOTO IIONA Ha MIPOBOJHHK ¢ TOKOM, JIEKTPOMArHUTHAS MHIYKITHSA)
[I0 ONUCAHHIO WX XapaKTepHBIX CBOWCTB K HA OCHOBE OIEITOB,
NEMOHCTPHPYIOIINX JaHHOE (GPU3UIECKOe SBICHHE;

¢ pacno3HaBaTh TPOSBIEHHE HW3YUYCHHBIX (PH3MYECKHUX SBIEHHM B
OKPYKAIOIIEM MHUPE, B TOM UHCIIE dbusuveckue SBICHUS B IIPUPOJE:
IIOBEPXHOCTHOE HATHKEHNEC M KaNWLLIPHBIE SBIEHMA B IIPUPOE,
KPACTAITBI B NpHpofe, H3mydenne COJNHIA, 3aMep3aHHe BOLOSMOB,
Mopckue Oprs3bl, 00pa3oBaHUe pOCH, TyMaHa, WHed, CHera, JIeKTpUIecKHe
ABIIEHUSI B aTMochepe, SIeKTPUYSCTBO JKABBIX OPTraHW3MOB, MarHMTHOE
none 3eMnd, Apeii¢ MoIOCoB, poib MAarHATHOTO MONA AN KW3HH Ha
3eMie, NONAPHOES CHAHKE, IIPH STOM IEPEBOUTH MPAKTHIECCKYIO 3a/jady B
y4e0HYIO, BBIOEIATh CYHIECTBEHHHIC CROMCTBa (IpH3HAKK) (PHU3UMIECKHX
SIBNCHHH;

* ONWCHIBATH W3ydeHHBIE CBOMCTBA Tell U (hu3MUecKue SBIeHHS, UCTIONb3ys
busuueckne BeNUYHHE (TeMIeparypa, BHYTPEHHSS SHEPTUsl, KOIHIESCTBO
TEIIOTH, YAeNBHasA TEeIUIOEMKOCTh BEIIEeCTBa, YyZAelbHAasd TemioTa




NIAaBICHNUSA, YIEeNbHas TelnoTa DapooOpa3oBaHud, yAenbHas TEIUIOTa
CTOpaHHi TOIUIMBA, KOI()(UIMEHT IONE3HOro [eHCTBUA TEIUIOBOM
MAaIIMHBI, OTHOCHTENBHASA BIAXHOCTE BO3JyXa, HIIEKTPHUUECKUN 3aps,
CHIIa TOKA, DIEKTPHYECKOE HAIpSXKEHHE, COMPOTHBIIEHHE ITPOROJHMKA,
yIenbHOE  CONPOTHBIEHWE  BeMmecTBa, paboTa ®  MOIIHOCTE
3NEKTPUYECKOT0 TOKa), NpH ONHMCAHWA TMPaBHILHO TPAKTOBATEH
(Gr3uYecKuii CMBICT HCHONB3YEeMBIX BENMYMH, 0003HAYEHUS M €THHHIIEI
(U3MIeCKUX BENMYWH, HAXOAWTH (OPMYJEI, CBA3BIBAIOINKE IaHHYIO
(¢u3mdecKyr0 BeMMUMHY C JPYTHMH BEIHYHAHAMH, CTPOHTH IpaduKd
U3YYESHHEIX 3aBUCHMOCTEN (PH3MIEeCKHX BEIUYHH;

XapakTepu30BaTh CBOMCTBA Te, (U3MYECKHe SBICHHAA H IIPOIECCHI,
HCTIONE3Ys OCHOBHEIE ITOJIOXKEHHS MOJIEKY/IPHO--KMHETHYECKOH TeOpHH
CTpOEHHs BEIIEeCTBa, NPUHIKI CYNEPIO3UNUM IoJieil (Ha Ka4eCTBEHHOM
YPOBHE), 3aKOH COXpaHeHM 3apsAnaa, 3akoH OMa Ajs ydacTka IIelH, 3aKOH
Joxoyns—JleHna, 3aKOH COXpaHeHWS DHEPruM, Np¥d DTIOM JAaBATh
CIIOBECHYIO (OpMYJTUPOBKY 3aKOHA M 3alHMCHIBATE €r0 MaTeMaTHIeCKoe
BBIpaXXCHHE;

OOBACHATh (M3MIECKHE TPOIECCH! M CBOKCTBa Tejl, B TOM YHCIE M B
KOHTEKCTE CHTyalHi IPaKTHKO-OpHEHTHPOBAHHOTO XapaKTepa: BRIIBISTH
IPUYHHHO-CIISICTBEHHbIEC CBA3H, CTPOUTH OOBACHEHHE U3 1—2 JIOTHYECKHX
IIaroB ¢ OmoOpod Ha 1—2 HM3y4EeHHBIX CBOMCTBA (M3WUECKHX SBIICHHM,
(H3UIEeCKUX 3aKOHOB WITH 3aKOHOMEPHOCTEIH;

pemaTe pacu€rHble 33739 B 2—3 JeHCTBHA, MCHONbB3YsS 38KOHBI H
(hopMynBI, CBA3BIBAIOLINE (PU3MYECKHE BEIWYHHBI: HA OCHOBE aHAM3a
YCIIOBUS 3a/1a9l 3alUChIBATE KpaTKoe YCIOBHE, BBIABISATh HENOCTATOK
NAHHBIX [N pelleHWs 3aJadd, BhIOMpaTh 3akOHBI M (DOPMYJIBL,
HeoOXofWMBIe NS e€ pellieHWs, NPOBOJHWTHL paciéThl W CpaBHUBATH
HONTy4eHHOE 3HaueHHe (pu3ndeckod BETHYUHBI C H3BECTHBIMU JAHHEIMH;
pacro3HaBaTh NpOONEMBI, KOTOphIE MOMKHO peIm#dTh NpH MOMOIIH
GU3IMUECKHX METOAOB, MCIONB3Ys OIUCAHHE HCCIICHOBAHWSA, BHIJIENATH
OPOBEPAEMOE  TIPEAIIONOKEHHE, OLEHUBATh MPAaBWIBHOCT IOPAJKA
MPOBE/ICHUS HCCIENOBaHNS, AeNaTh BEIBOMHI,

OpPOBOAUTL ONBITHI M0 HaOMIOACHWI0 (U3WYESCKHX SABJICEHHH WA
(U3MYIECKHX CBOMCTB Tell (KAILIApHEIE ABICHHS, 3aBHCHMOCTE JaBICHAS
BO3/iyxa OT ero 00béMa, TeMmepaTypsl, CKOPOCTH Mporecca OCTEIBaHUA ¢
HATpeBaHMA INpH K3TYYeHHWH OT I[BETa H3Iyqaonleldl (IIOrioiiaioinei)
- TIOBEPXHOCTH, CKOPOCTH HMCIAPEHHS BOABI OT TEMIIEPATyphl JKUIAKOCTH B
IUIOIAAM €€ IOBEePXHOCTH, DSNCKTpU3anus Tel H  B3aUMOJCHCTBHE
JNEKTPUYECKHX 3apAfioB, B3aUMOJEHCTBHAE IIOCTOSHHBIX MAarHUTOB,




BH3yaiW3al(isl MAarHUTHBIX [I07ed MNOCTOAHHBIX MATrHHUTOB, IEHCTBHI
MarHdTHOTO HONS Ha NPOBOAHHK C TOKOM, CBOMCTBA IJIEKTPOMATHMTA,
CBOWMCTBA 3JICKTPOJIBUTATEN IIOCTOSHHOTO TOKA): (OpMYIHPOBATH
IPOBEPAEMEIE TIPETIONOXKEHMA, COOUPATL YCTAHOBKY M3 IPEI0XKEHHOTO
060pynoBaHus, ONUCEIBATE X0 ONBITA ¥ ()OPMYIHPOBATH BEIBOJILL,
BBIIIOJIHATh  IpSMblE  H3MEPEHHs  TeMIepaTrypbl, OTHOCHUTENEHOM
BI@XHOCTM BO34yXa, CHUNBl TOKa, HANpsDKEHUs € MCIONB30BaHUEM
QHAIOTOBBIX MPUOOPOB K JAaTYMKOB (HIMYECKHAX BEINMIHMH, CPABHHUBATH
pe3yNbTaThl H3MEPEHHH C YIETOM 3aJaHHOHN a0COIOTHOM OrPenTHOCTH;
IPOBOAUTH WCCIICIOBAHUE 3aBUCHMOCTH OAHON (U3NIeCKON BEIUUHHEL OT
Ipyroi ¢ HCIOONB30BaHUEM NpAMBIX M3MEpeHHH (3aBHCHMOCTH
COIPOTHBIIEHUS TPOBOJHUKA OT €r0 JIMHBLL, IUIOIAAW [OIMEPEYHOTO
CEYEHHS U YJSNHHOTO COMPOTHBIICHUS BEIECTBa IIPOBOIHNUKA, CHIIBI TOKA,
UAYIIEr0 4Yepe3 MPOBOAHMK, OT HAaNpHKEHHWS HAa IPOBOJHEKE,
HCCIIENIOBAHME  TIOCHEAOBATENHHOTO M MApaIENbHOTO  COEIMHEHMI
IIPOBOJTHUKOB): IIJIAHUPOBATh WCCIEAOBAHUE, COOHUPATH YCTAaHOBKY H
BBIIIOJIHATE M3MEpeHMs, clelys MNpeIoXKEHHOMY IUlaHy, (GHUKCUpOBaTh
PE3yIbTAaThl IIOMYYEHHOH 3aBHCHMOCTH B BHJAe Tabmui ¥ TpaduKos,
[ETaTh BHIBOJBI MO PE3yNbTaTaM HCCIICIOBAHNS,

IIPOBOJMTh KOCBEHHEIE W3MepeHHd (HU3MYECKUX BelWduH (yIeapHas
TENNOEMKOCTh BelIeCTBAa, CONPOTHBICHHE NPOBOJHHMKA, paboTa W
MOIIHOCTh 3JIEKTPA9ECKOro TOKa): IUIaHMPOBaTh W3MEpeHHs, cobupath
JKCIIEPUMEHTANbHYIO YCTAaHOBKY, Cliefys NPENIOKEHHOW WHCTPYKIMH, U
BBIYHCIIATh 3HAYCHHE BEIMYUHBI,

coBMOAaTh NIpaBUIla TEXHUKK O€30IaCHOCTH TIPH padoTe ¢ 1abopaTopHBIM
obopynoBaHHEM;

XapaKTepW3oBaTh TNPHHOMNBI JNEHCTBMA M3YUEHHBIX TpPHGOPOB H
TEXHHYECKMX YCTPOMCTB C OMOpOH Ha WX ONUCAaHUSA (B TOM YHCIE:
CHCTEMa OTOIUICHHs AOMOB, I'MTPOMETpP, IlapoBas TypOMHA, aMIlEpMETD,
BOJIBTMETD, C‘:IéT'-IPIK BHQKTqueCKOﬁ .3Hepr1m, .BJICKTPOOCBB'I‘I/ITGJIBHHB
NpAGOPEI, HAaIPEBATENbHEIE IIEKTPONIPHOOPHI (TIPUMEPHI), JEKTPHISCKHAE
NpeIOXPaHUTENH, SIEKTPOMATHUT, JEKTPOIBUTATENH [IOCTOSHHOTO TOKA),
HCIIONIB3Ys 3HAHMSA O CBOMCTBAX (HM3IUYECKUX SBIEHHH M HEOOXOAMMEIE
bu3rIecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTBIE TEXHMYECKHE YCTPOMCTBA M HM3MEDHTEIBHBIE
npuOOpEl MO CXeMaM H CXEMaTHYHHIM pHCYHKaM (KHOKOCTHBII
TEPMOMETp, TEPMOC, IICHXPOMETP, TUTPOMETP, JIBUTATENlh BHYTpPEHHETO
CrOpaHus, 3JIeKTPOCKOI, PeOcTaT), COCTABIATH CXeMBl JJIEKTPHYECKHX




Hened ¢ MmoceIoBaTeNbHbIM | NIapajllebHEIM COeJHHEHHEM 3JIEMEHTOB,
pasin9asd yCIoBHBIC 0003HaUCHNS SIEMEHTOB HIIEKTPHYECKHX Lienei;
IPHBOJUTL  NIPUMEphl (HAaXOAWTh WHGOPMANIHI0O O  MpUMepax)
IIPaKTHYECKOIO HCIIONB30BaHAA (PUAMYECKHX 3HAHWE B IOBCEIHEBHOI
XU3HU [ obecliedeHys Ge30nacHoCTy mpu obpalenud ¢ npubopaMu
TEXHWYECKMMH YCTPOMCTBAMH, COXpaHEHHS 3A0POBbS M COOMIOICHHA
HOPM 9KOJIOTHYECKOTO [IOBE/IEHUS B OKPYKaIOMIEH cpejie;

OCYLIECTBIATh IOHCK HHQOpMaUuy (QUINYECKOTO COACPKAHUSA B
HurepHere, Ha OCHOBe HMEIOIIMXCA 3HAHMM H OyTEM CpaBHEHUS
JOIONHUTENBHEIX MCTOYHHKOB  BBIAGIITH = MHOOPMALWiO, KOTOpas
SBJIAETCSA IPOTUBOPEINBOH HITH MOXKET OBITh HEFOCTOBEPHOM;
HCHOJIB30BATh IIPH BHITOJIHEHWY Y4eOHBIX 3afaHMi HAyJHO--IIOMYISPHYIO
nauTepaTypy (HMIMYECKOro COAEpKAHHSA, COpPABOYHEIE MaTepHAalEl,
pecypcsl cetd MHTepHET, BIageTh NPAEMAMH KOHCIIEKTHPOBAHHAS TEKCTa,
npeobpazoBaHud HHOPMAIKMH H3 OXHON 3HAKOBOM CHCTEMEI B PYTYIO;
CO3/1aBaTh COOCTBEHHEBIC MHCHMEHHBIE M KpaTKHe YCTHBIE COOOHIeHHS,
o6obmas HHGOPMAIUIO U3 HECKONBKHX HCTOYHMKOB (DH3MYIECKOTO
COJIEpPXaHUs, B TOM 4HCIe IyONWYHO NPEICTABIATH PE3YIBTATHI
IIPOEKTHON MIIM HCCIENOBATEIBCKOM NEITeNbHOCTH, IIPH 3TOM TPaMOTHO
HCTIONB30BATh HM3YYCHHBIH NOHBATHHHEBIN anmapaT Kypca (U3HKHY,
COIIPOBOKJATH BEICTYIIICHUE IIPEe3CHTAIIAeH;

TpY BBINONHEHAH Y4YeOHBIX NPOCKTOB M HCCICAOBaHUM (PH3MYecKux
IIPOLIECCOB paclpeleNaTh OOS3aHHOCTH B IpyNIIeé B COOTBETCTBUU C
IIOCTaBICHHBIMA 33/1a9aMH, CJIEIUTh 3a BHINONHEHUEM [UIaHa AeWCTBHM U
KOppEeKTHpOBAaTh €To, afieKBaTHO OIEHUBATh COOCTBEHHBIM BKIaJ B
AESITEeIbHOCTE TPYIIIE], BEICTpauBaTh KOMMYHHUKATHBHOE B3aUMOJCHCTBHE,
IIPOSIBIIASL TOTOBHOCTH Pa3peillaTh KOH(IUKTEL.

K xoniy obydeHus B 9 kiacce IpeJAMETHBIE pe3yiIbTaThl Ha 0a30BOM ypoBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTE Y 00yJalomMXcs YMEHHMIA:

HMCIOJNB30BaTh NOHATHA: CHCTeMa OTCU€Ta, MaTrepHaibHasI TOYKa,
TPaeKTOpUsA, OTHOCHTEIIFHOCTh MEXaHWIeCKOro ABHKEHHS, aedopManus
(yonpyras, mmactdeckas), TpeHHe, LEHTPOCTPEMHTENIBHOE YCKOpEHHe,
HEBECOMOCTh U IIEperpy3Kd, HEHTP TSDKeCTH, a0COMOTHO TBEpAOE Telo,
LIEHTP TSHKECTH TBEPIOTO Tella, paBHOBeCHe, MeXaHHYeCKHe KoJebaHud u
BOJTHBI, 3BYK, HH(pPa3ByK U YAbBTPa3BYK, 3IEKTPOMArHWTHHIC BOJHBI,
IKaTa IEKTPOMATrHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JAATEHO30PKOCTS,
CITEKTPHI UCIyCKaHWs M IMOrJIOIIeHus, anbda-, 6eTa- 1 raMMa-H3IydeHus,
H30TOIMLI, JAepHas YHECPreTuKa, '




e pasnu4aTh SBICHHUA (PAaBHOMEDHOE W HEPABHOMEPHOE IPAMOJIMHEHHOE
OBIDKEHHE, DPaBHOYCKOPEHHOE NpAMOIHHEHHOE IBHXEHHE, CBOOOIHOE
NaJIeHue Tel, PAaBHOMEPHOE ABHKEHHUE IO OKPYXKHOCTH, B3aHMOJICHCTRIE
TEll, peakTHBHOE NBIKEHHME, KollebaTennHOe ABIKEHME (3aTyXaloIpe W
BRIHY)KIIEHHEIE KOJIeOaHus), pe30HAHC, BOJMHOBOE ABMKEHHE, OTPaXKEHHE
3ByKa, NpAMONKHEHHOE PAcHpPOCTpaHEHHE, OTpaKeHHEe M IpeloMICHHe
CBETA, IOJIHOE BHYTPEHHEE OTPaXKeHMe CBETa, pa3lioxkeHue 6enoro ceera B
CIeKTP © CJOXEHHEe CIEKTPAlbHEIX IBETOB, MJHUCIIEPCHA CBETa,
€CTeCTBEHHas PaJiOaKTHBHOCTh, BOIHUKHOBEHHWE JIMHEHUATOTO CIIEKTpPa
W3Ty4eHNs) IO OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB ¥ Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOe (QU3UIECKOE SIBIICHHE;

¢ Dpaclo3HaBaTh ~ NpPOJBIEHWE M3YUYCHHBIX (QU3WYECKUX SABICHHA B
OKpYXKaloIlleM MHpe (B TOM 4uciie (GU3NYECKHe ABICHHS B IIPUPOAE:
NPUINBEL U OTIIUBEL, ABHKeHHUE IUTaHeT COIHEeYHOH CHCTEME], PeaKTHBHOE
JBHKEHHE JKHBBIX OpPraHW3MOB, BOCIPUATHE 3BYKOB JKMBOTHBIMH,
3eMJIETpACCHME, CeHcMWYecKWe BOJHBI, I[yHaMH, 05X0, IIBETa Te,
ONTUYECKHWE SABJICHUS B TPHPOJE, GHONOTHYECKOE ASHCTBHE BHIMMOIO,
YJIbTPa(QHONETOBOTO M PEHITEHOBCKOIO W3IYYeHHH, €CTeCTBEHHEIM
PajMOaKTHBHBIH (OH, KOCMHYECKHe Iy4YH, PaJHOaKTHBHOC U3NIy4YeHHe
NPUPOAHEIX MHHEpPAIOB, HEHCTBHE paJHOAKTHBHBEIX M3IyYeHHH Ha
OpraHM3M 4YellOBeKa), [IpH 3TOM IIepEBOIUTH INPAaKTUYECKYH0 3a/ady B
y4e0HYyI0, BBIACIATH CYIUECTBEHHBIE CBOMCTBA (TPM3HAKM) (U3UIECCKHX
SIRIICHHH;

 ONMCHIBATh M3YYEHHEIC CBOMCTBA Tel M (U3IUYECKHE SBICHHS, WCTIONB3YA
¢m3pdeckue BeNMUYWHBI (CpeAHAS M MIHOBEHHAas CKOPOCTh Tela NpH
HEPABHOMEPHOM [IBHUKEHMHM, YCKOpEHHE, TIepeMeIeHHe, TyTh, YIJIoBas
CKOpPOCTh, CHJla TPEHHA, CHUNla YNPYrOoCTH, CUJla TAXKECTH, YCKOPEHHE
CBOOOMHOIO TAaNeHHS, BeC Tela, HMMIYJIBC Tela, WUMNYILC CHIIBL,
MexaHW4yeckas paboTa W MONIHOCTh, NOTCHIHANbHAsA DHEPIHA Tena,
NOJHATOTO HAl IOBEPXHOCTHIO 3EMIIH, NOTCHIMANBHAS JHEPIUsA COKATOU
OPY)KHHEI, KHHETHYECKasd OHEpPrus, MONHasi MeXaHWIeCKasds OJHeprus,
NEePUOJ U JacToTa KolebaHuii, ANHA BOJIHBL, TPOMKOCTD 3BYKa H BRICOTA
TOH4, CKOPOCTH CBETA, [TOKA3aTellb MPeJOMIICHHS CPEeBl), TIPH OMHUCaHHK
OPAaBUIBHO TPAKTOBATH (H3UUECKHI CMBICT HCIIONB3YEMBIX BEIHYHH,
0Go3HaueHUd W CAMHULBI (U3HYECKHX BEIUYHH, HAXOAWUTH (POPMYIIBL,
CBA3BIBAIOMIME JAAHHYIO QH3UIECKYIO BEIMYMHY C APYTHMH BelHUYHHAMH,
CTPOUTH TpaQMKK M3yUEHHBIX 3aBUCUMOCTEH (PH3MIeCKUX BETHUHH;

e XapaKTepu30BaTh CBOMCTBA TeNl, (PU3HUECKUE SBICHHMS W MPOLECCHL,
HCTIONB3YSI 3aKOH COXPaHEHWs SHEPTHH, 3aKOH BCEMHPHOTO TITOTCHWS,




OPUHIMII CYNEPIO3SHLKN CHI, TNpHHIUN OTHOCHTENBHOCTH [ amuies,
3aKoHbl HeroToHa, 3aKOH COXpaHEHHS MMITYNbCA, 3aKOHBI OTPAKEHMS M
TIPENOMJICHHAS CBETA, 3aKOHBI COXPaHEHHS 3apSJOBOTO ¥ MACCOBOTO YHCE]]
NIPH ANEPHBIX DPEAKIMsAX, IPH 3TOM AaBaTh CIIOBECHYIO (OPMYIHPOBKY
3aKOHA W 3aMHCEIBATE €70 MAaTEMaTHYECKOE BBIPAKEHHUE;

OOBACHATh (PU3MHECKHE TPOIECCH M CBOMCTBA Tell, B TOM YHUCIE H B
KOHTEKCTE CUTyalluii MIPaKTHKO-OPHEeHTHPOBAHHOIO XapaKkTepa: BHIABIATH
NPAYMHHO--CICICTBEHHBIE CBA3HM, CTPOUTH 0OBsACHeHWE U3 2-3
JOTHYECKUX INaroB ¢ OMOpOoM Ha 2—3 W3YYECHHBIX CBOKMCTBA (MM3HUSCKUX
ABICHUH, PU3NIECKIX 3aKOHOB HIIH 3aKOHOMEPHOCTENH;

pemiate pacd€rHele 3afjadu (ommparomecs Ha CHCTEMY H3  2-3
YpaBHEHHH), UCTIONB3YS 3aKOHEI A ()OPMYIIEL, CBS3BIBAIOIINE (PH3NIECKHE
BeIIMYMHBI Ha OCHOBE aHANIH3a YCIOBHUS 33Jaud 3alKCBIBATH KPATKOE
YCIIOBHE, BBIAB/IATH HENOCTAIONIME MM W3OLITOYHEIE NaHHEIE, BHIOHpAThH
3aKOHBI U (GOPMyIbl, HeOOXOAUMEIE IS PEIleHHd, IPOBOAUTD PACUETH U
OLIEHUBATh PEATMCTUMYHOCTh MOJTYYEHHOI0 3HAYeHud (PH3UYECKOM
BEJINYUHEI; .

pacno3HaBarh OPOONEMEI, KOTOpbIE MOXHO PpeIIHTh IIPH TIOMOIIH
¢bH3AIEeCKNX METONOB, HCIIONB3Ys OIHCAHWE WCCIETOBaHHSA, BBIAEIATH
HpoBepseMOe TPEIONONKEHHE, OLCHHBATH MPABHILHOCT MOPS/KA
NpOBEICHHS  MCCIE[OBaHWSA, [iellaTh BBIBOJIBL, HMHTEPIIPETHPOBATH
pe3yJbTaThl HabMIOAEHUH U OTILITOB;

NPOBOOUTH ONBITH N0 HabMogeHWI0 GU3WYEeCKUX NBIEHHH WM
¢u3mHgecKkuX CBOMCTB Tell (M3y4eHHe BTOPOro 3akoHa HerOTOHa, 3aKoHA
COXPaHEHHS SHEPruy, 3aBHCHMOCTh IMepUofa KoNeGaHWH NpYKHHHOTO
MasTHHKa OT MacChl Ipy3a K KECTKOCTH MPYKHUHLI M HE3aBUCHMOCTH OT
aMILTUTY B MANGIX KolebaHuH, IpAMONMHEeHHOe pacpOoCTpaHeHHE CBETa,
pasIoKeHHe GENoro cBeTa B CHEKTp, M3yUeHWE CBOHCTB M300paKeHHs B
INIOCKOM 3epKajle M CBOMCTB m300paxkeHMs npeaMera B cobuparomeit
nHH3e, HaONIOZCHHE CIUIOIIHBIX M JUHEHYATHIX CIIEKTPOB H3IIy4eHHA):
CaMOCTOATENBHO cOOMpaTh YCTAaHOBKY M3 H30bITouHOro Habopa
o6Opy/OBaHWA, ONMCHIBATL XOA ONBITA M €r0  Pe3ydbTarThl,
($OpMYIIMPOBaTh BHIBOIEI,

TIPOBO/IHTH HpH HEOGXOAMMOCTH CEpHIO NPAMEIX M3MEPEHHH, onpeienss
cpellHee 3HAYCHHE H3MepsAeMOl BeIMUYHHEI ((OKycHOe pacCTOsHHE
cobuparomieif JMH3E), 00OCHOBBIBaTH BEIOOp crHocoba H3MEPEHHsA
(u3MmepurensHOro mpubopa); ‘
IIPOBOWTh HCCIEOBAHHE 3aBHCHMOCTeH (U3MYECKMX BETMYMH C
UCNONB30BaHHEM TIPAMEBIX HW3MEpeHHH (3aBHCHMOCTH IYTH OT BpeMEHHU




Np¥ PABHOYCKODEHHOM JBMKEHHH 0€3 HadalbHON CKOPOCTH, NEpPHOAR
KoneOaHui MAaTeMATHYECKOTO0 MASTHWKA OT [AJIHMHBI HHTH, 3aBMCHMOCTH
yria oTpakeHHs CBeTa OT yIia NajeHW:A W yIila NpeloMIeHHS OT yria
MafeHUs). IUIAHMPOBAaTH MCCIEAOBAHUE, CAMOCTOATENBHO Ccobuparh
YCTaHOBKY, (HKCHpOBAaTH pe3ynbTaThl MONYYEHHOM 3aBMCHMOCTH
GM3UUecKUX BenWudH B BUAC Tabmui ¥ TpaduKoB, Aeiarh BHIBOAEL IO
pe3ynbTaTaM HCCIeIOBaHu; |
OPOBOJUTE KOCBEHHBIE M3MepeHus (UINYECKHX BEIWIUH (CpeHAA
CKOPOCTE M YCKOpeHHMe Tella IIpM pPaBHOYCKOPEHHOM JIBIIKCHWH,
YCKOpeHHEe CBOOOAHOIO MaleHHs, XECTKOCTh TPYKHAHEL, KOIDDUIIMEHT
TpeHHH CKOJIBXKEHMsA, MexaHWdeckas pabora M MOIIHOCTh, 4acToTa H
HNeproj, KoneOaHWii MaTreMaTH4eckoro u MpPYXKHHHOTO MAasTHHKOB,
onTHYecKasg cuja coOWparonmiedl IWH3BL, PpaJWOaKTHBHBIE  (OH):
IUIAHMPOBATh M3MEpEHHs, COGHpATh SKCIEPHMEHTAIBHYIO yCTAHOBKY H
BBIMTOJTHATh U3MEPEHHS, Cleysd NPeMIOXKEeHHONR UHCTPYKIHH, BHIYUCIATD
3HA4YECHUE BEIMYHHGI ¥ aHAJIM3HPOBATE ITOJY4YECHHEIE Pe3yJIBTATH ¢ YIETOM
3aJaHHON NOTPEIIHOCTY U3MEPEHNUH;

co0ImoaaTh npaBuiia TeXHUKH 6€30MacHOCTH MpH paboTe ¢ 1abopaTOpPHBIM
obopynoBaHHeM;

pasiiAyaTh OCHOBHBIC IIPHU3HAKA M3YYECHHBIX (H3MYECKHX MOMAENeH:
MaTepHalibHas TOYKA, aOCONIOTHO TBEPIOE TENO, TOYEYHBIH WCTOYHHK
cBeTa, Jlyd, TOHKad JIMH3Q, IUIAHETapHAs MOIENh ATOMA, HyKIOHHAsI
MOJIelIb aTOMHOTO S7ipa;

XapaKTepH30BaTh [NPHWHIMENLL AEHCTBUS HW3YYEHHBIX HOpUOOpOB H
TEXHAYECKUX YCTPOUCTB C ONOpOM Ha MX OmUcaHuA (B TOM YHCTe:
CIMIOOMETp, JaTYWKKM TIONOXEHWS, PAcCTOSHUSA M YCKOPEHHUS, pakera,
3XONIOT, OYKH, MepucKomn, ¢oroanmapar, ONTHYECKHE CBETOBOJHI,
CIIEKTPOCKOTI, JO3MMeTp, Kamepa BhibCcOHA), HCIONB3YS 3HAHUS O
CBOMCTBaX (H3MYeCKHMX MABNEHWH © HeobxoguMmble QU3HIECKHE
3aKOHOMEPHOCTHY; '
HCIION30BATh CXeMbl H CXEeMAaTHYHBIE PUCYHKH W3yYSHHBIX TEXHHYECKHX
YCTPOMCTB, M3MEPHUTENBHEIX NMPHOOPOB M TEXHONOTHUYECKHX IMPOLIECCOB
Opd PEIICHWH YYeOHO--NPAKTHYECKUX 3aa4, ONTHYSCKHE CXeMBI s
[IOCTPOEHHS M306paXkeHui B IIOCKOM 3epKajie i cOOHpalomeH JIMH3e;
OPABOAUTE INpUMepHl  (HaxomuTh HMHOOPMAIMIO O  TpUMEpax)
TIPaKTHYECKOr0 HCTONE30BAHHS (OW3HYECKHX 3HAHHH B TIOBCEOHEBHOM
XKU3HHA I obecrnedeHna 6e30MacHOCTH Npy obpammeHny ¢ npubopamMu U
TEXHUYECKAMHA YCTPOUCTBAMH, COXPAHEHHS 3J0POBBI M COONIOACHHSA
HOPM 3KOJOIHYEeCKOro NMOBEACHUA B OKpYXKaroleii cpene;




e OCYIUECTBIATh MOWCK HHGOpPMalMK (UIUIECKOTO CONEpPKAHHI B
WnTepHeTe, CaMOCTOATENEHO (GOPMYIUPYS MOUCKOBKIN 3aIpoC, HAXOAWTE
IYyTH OIPEAENEeHH JOCTOBEPHOCTH MOIydYeHHOH UH(GOPMALH HA OCHOBE
AMEIOIUMXCS 3HAHUM U JOTIOJTHUTENHEHBIX HCTOYHHKOB,;

e HCIIONB30BATH NPH BEITONHEHNH YIeOHEIX 3aJaHui HAYYHO--IONYJISIPHYIO
IUTEpaTypy (U3MYECKOr0 COAEpKaHWs, CHpPaBOYHBIE MAaTepHaIsl,
pecypcsl cety MHTepHET, BllafeTs NpuéMaMu KOHCIIEKTHPOBAHHS TEKCTA,
npeobpazoBanus HHGOPMALIAK U3 OTHOM 3HAKOBOH CHCTEMBI B JIPYTYIO;

* co3jaBaTh COOCTBEHHBHI¢ NMUCLMEHHbIE W YCTHBIE COOOUIEHHA Ha OCHOBE
HHGOpPMAAH M3 HECKOMKMX HCTOYHHKOB OU3NYIEeCKOTO COJlepIKaHMs,
MyOIH4YHO TIPENCTABNATE PE3YIbTATEl IPOSKTHOW MM MCCIIENOBATEIECKOM
JAeATeNbHOCTH, IIpM 3TOM IpaMOTHO HCHONB30BAaTh  W3YYCHHEIM
IOHATHHHBIN anlapar M3y4aeMoro pasfiena ¢GU3UKH ¥ CONPOBOXIATH
BRICTYIUICHWE IIpe3eHTalMed ¢ Y4€TOM OCOOCHHOCTEH ayauTOpud
CBEpPCTHHUKOB.
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