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HHOACHUTEJIbHASA 3AIINCKA

[Tporpamma o ¢u3nKe Ha ypOBHE OCHOBHOTO OOIIET0 00Opa3oBaHMs COCTaBlIEHA HA OCHOBE
MOJIOKEHUH U TpeboBaHMI K pe3ylbTaTaM OCBOCHHMS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHOI Mporpammsl, npenacraBieHHbIXx B PI'OC 00O, a takxke ¢ yuérom deaepaabHOi
paboueii mporpammsl BocniuTanus 1 KoHuenimu npenogaBanus yueOHoro npeamera «Pu3nkay.
Coneprxanue mporpaMmsl 1o (U3MKe HAIPaBICHO Ha (POPMHUPOBAHUE €CTECTBEHHOHAYYHOH
IPaMOTHOCTH OOYYAIOIIMXCS U OPraHU3alMI0 W3y4eHUs (U3MKU Ha JIeATeIbHOCTHOM ocHOBe. B
mporpaMMe Mo (HU3UMKE YYUTHIBAIOTCS BO3MOKHOCTH Y4YeOHOrO MpeaMeTa B peanus3aliu
tpeboBanuiit ®I'OC OOO K IUIAHUPYEMBIM JHYHOCTHBIM M METalpeAMETHBIM pEe3yJbTaTaM
00y4eHHs, a TAKXKe MEXKIPEAMETHBIC CBSI3U €CTECTBEHHOHAYUHBIX YU€OHBIX MTPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.
[IporpamMma mo ¢u3MKe yCTaHABIMBAET pacipeleleHre y4yeOHOro marepuana Mo rojaam
oOydyenus (o KJaccam), TpeAjaraeT MPUMEPHYIO IOCIENIOBATeIbHOCTh H3YYCHUS TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJEPKAHUS U YIETE BO3PACTHBIX OCOOCHHOCTEH
00y4aroIuxcs.
[IporpamMma o pusuke pazpaboTaHa ¢ IeJIbI0 OKa3aHHs METOAMYECKOM MTOMOIIU YYUTEIIO B
co3llaHu# paboUeil MporpamMMBbl 10 Y4eOHOMY MTPEIMETY.
dusnKa ABISETCS CHCTEMOOOPA3yIOIIUM Ul €CTECTBEHHOHAYYHBIX yYEOHBIX MPEIMETOB,
MOCKOJIbKY (DM3MUECKHE 3aKOHBI JIeKAaT B OCHOBE MPOIECCOB M SIBICHUMN, M3Y4aeMbIX XHMUEH,
Ouosiorueit, actpoHomuell U (usnueckoi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, NperoCcTaBiseT HauOosiee sicHble 0Opa3lbl NMPUMEHEHHMs] HAaydyHOTO METoAa
MO3HAHUS, TO €CTh CIIOCO0a MOITYYEeHUs JOCTOBEPHBIX 3HAHUM O MUpE.
OnHa U3 IMMaBHBIX 3a4ad (hU3MYecKoro oOpa3oBaHUS B CTPYKType o0Iero oOpa3oBaHUS
COCTOUT B (OPMHUPOBAHUU E€CTECTBEHHOHAYYHON TIpaMOTHOCTM M UHTEpeca K Hayke Yy
oOydJaronmxcsi.
WN3ydyenne ¢usuku Ha 0a30BOM YpOBHE NPEANOJaraeT OBJIAJEHUE CIEAYIOUIMMHU
KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOIUMHU €CTECTBEHHOHAYYHYIO IPaMOTHOCTB:!
® HAy4YHO OOBSICHATH SIBJICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;
® UHTEPNPETUPOBATH JaHHbIE W MCHOJIb30BaTh HAay4dHblE JOKAa3aTENbCTBA JUIS
MOJIy4€HUs BHIBOJIOB.
enmn u3yyeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMs OIpPENEIECHBl B
Konnenuun npenojaBanus yuyebHoro mnpeamera «Pusuka» B 00pa3oBaTeIbHBIX OpraHU3ALUAX
Poccuiickoit ®enepanun, pealn3ylOIIMX OCHOBHBIE 00Ie00pa3oBaTeIbHBIE MPOTPAMMEI,
yTBepkI€HHON pemenuemM Komtermm MunucrepcrBa mnpocsemenust Poccuniickoit denepanun
(mporoxon ot 3 nexadbps 2019 r. Ne [IK4BH).
Hean nzyvyenus pU3nKu:
e npuoOpeTeHHEe HHTEpeca M CTPEeMJICHHS OOYYaloUIMXCs K HAay4YHOMY H3YYEHHUIO
MPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

® Dpa3BUTHE TMPEIACTABICHUA O HAYYHOM METOJA€ IMO3HaHMA U  (PopMUpOBaHUE
HCCIIEI0BATEIBCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBICHUSM;

e (opMHUpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa M3y4YEHUs OCHOB CTPOCHUS
Marepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opMupOBaHHME TPEACTABICHUN O pOJM (U3UKHU JUIS PA3BUTHUS JAPYTrHUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTH;



e pa3BUTHE TMPEACTABICHUI O BO3MOXHBIX cdepax Oyaymel mnpodeccrnoHaIbHON
JeSITeIbHOCTH, CBA3aHHOW ¢ (DM3UKOMH, MOATOTOBKA K JajbHEUIIEMy OOYYCHHIO B 3TOM
HaIpaBJICHUU.

JIoCTIKEHHE HTHUX LeNed mporpaMmbl N0 (HU3UKE HAa YPOBHE OCHOBHOTO OOIIEro

o0pa3zoBaHMs 00eCreUnBaeTCs PEIICHHEM CIICAYIONINX 3a1a4:

e npuoOpeTeHue 3HAHUN O JUCKPETHOM CTPOECHUH BEIECTBA, O MEXaHUYECKUX, TEIUIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHHSIX;

e npuoOpeTeHHEe YMEHHMH ONHUCHIBAaTH M  OOBACHATH (U3MYECKHUE SBJICHUSA C
WCIIOJIb30BAHUEM ITOJTyUYCHHBIX 3HAHUIA,

® OCBOCHHME METOJOB pEUICHUs TMPOCTEHIINX pacy€THBIX 3a/ad4 C MCIOJIb30BaHHEM
(bU3NYECKUX MOJIEJICH, TBOPUECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 32144,

® pa3BUTHE YMCHUH HAOMIOAATh MPUPOJIHBIC SBICHHUS ¥  BBINOJHATH  OIBITHI,
nabopaTopHble pabOThl W IKCICPUMEHTAIBHBIC HCCIICIOBAHUSI C WCIOIB30BAHUEM
M3MEPUTENBHBIX PHOOPOB;

® OCBOCHHE MNPHEMOB pabOThl ¢ WHpoOpManued (U3NIECKOTO COACPIKAHUS, BKIFOYAs
MHPOPMALIMIO O COBPEMEHHBIX JIOCTIKCHHAX (PHU3MKH, aHATU3 M KPUTHYECKOE
OLICHUBaHHE MHPOPMALINH;

® 3HAKOMCTBO CO cepaMu MPOPECCHOHATBHON IEATSIBHOCTH, CBI3aHHBIME ¢ PU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSMHU, OCHOBAHHBIMHU Ha JOCTIKECHHUSIX (PU3UUECKOM HAYKH.

Ha usydenue ¢usuku (0a30Bblii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUs

otBoauTcs 238 vyacoB: B 7 kiacce — 68 yacos (2 daca B Heeno), B 8 kiacce — 68 yacoB (2 daca B
HEJIEI0), B 9 KJlacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipemiaraemslii B mporpamme 1o (pu3uke nepevyeHb J1abopaTopHbIX padoT U OMBITOB HOCHUT
PEKOMEHJATENbHbIM XapaKkTep, yYUTeNdb JielaeT BHIOOp MpOBEIEHHs 1a0OpaTOpHBIX paboT U
OTIBITOB C YYETOM MHAMBUAYAIBHBIX OCOOEHHOCTEH 00yYarommxcs, CIMCKa dKCIIEPUMEHTATBHBIX
3aJlaHuH, peAJIaraéMbIX B paMKaXx OCHOBHOI'O TOCYJapCTBEHHOI'O IK3aMeHa Mo (PU3UKE.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPa.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHBL. M3mepenue ¢uznueckux BenuuuH. DuU3NMUEcKHe MNPUOOPHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢usuka m apyrue ecTecTBEHHbIE HAyKH M3Yy4aloT Npupony. EcTecTBeHHOHAYYHBII
METOJI IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
SKCIIEPUMEHT [0 TMPOBEpKEe THUMoTe3, O0O0bsAcHeHHue HalmogaemMoro spiueHus. Omnucanue
bu3NYECKUX SIBICHUHN C IIOMOIIBIO MOJETEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIIOBbIE, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC SIBJICHUS.

2. dusnueckue MpuOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHUI aHATIOTOBBIM M IU(POBBIM

puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

Omnpenenenne 1EHbI IEIEHUS IKaIbl HK3MEPUTEIBHOTO pUodopa.
N3mepenne paccTOsTHUM.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pasMepoB MalbIX TEN.
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WN3mepenne TtemrepaTypbl NpHU TOMOIIM KUAKOCTHOTO TEPMOMETpAa W JaTudKa
TEMIEPATypHI.
6. IlpoBeneHue wuccieqoBaHHUS MO MPOBEPKE THIOTE3bI: NaJbHOCTh MONIETA IAPHKA,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA MTyCKa.

Pa3nen 2. [lepBonayaibHble CBeleHUs 0 CTPOEHHH BellleCTBA.

CtpoeHue BelIeCTBA: aTOMBbl W MOJEKYTbl, HUX pa3Mepbl. OMBITHI, JI0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBsI3b CKOPOCTH JBHKEHHUS YaCTHI[ C TEMIIEpaTypoOH.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzauMopeiicTBHe dYacTHI] BEMIECTBA: MPUTSHKEHUE U
OTTaJKUBaHUE.

ArperatHbleé COCTOSIHMSI ~BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEHW U  TBEPIBIX
(kpuCTaIUTHYECKUX) Tel. B3auMOCBS3b MEXIy CBOWCTBAMH BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX M WX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Ha6mronenue quddy3un.

3. HaGmronenue siBIeHUI, OOBSICHSIIONNXCSA MPUTSHKEHHEM WA OTTAIKUBAHUEM YaCTHUIL

BEIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. Omnenka quamerpa aToMa METOJOM PAZIOB (C HCTIOb30BaHUEM (hoTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKCHHUS.

Pa3nen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.



Mexannueckoe JaBrkeHue. PaBHOMepHOe W HepaBHOMEpHOE ABWKEHHE. CKOpPOCTh.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBUe Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cwia kak XxapakTepucTtuka B3aumojercTBus Ten. Cuna ymnpyroctd U 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHue TAroTeHus W cuia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CiriokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHozeicTByromas cuil. Cuna TpeHusi. TpeHue CKOJIbXKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHS Teja.
N3mepenne cKkopoCcTH NPSIMOJIMHEUHOTO IBUKEHHUSI.
Haburonenue siBjaeHUs] UHEPIUH.
HabGmonenne nsmMeHeHust CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.
CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEll.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.
Jlabopamopnwvie padbomot u onvimol.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO ABHKEHUS (LIAPUKA B KUAKOCTH, MOJEIHU
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).
2. OrmpeneneHue cpenHel CKOPOCTH CKOJBXEHHsI Opycka WM IIApUKa MO HaKIOHHOU
TIJIOCKOCTH.
3. Ompenenenue TUIOTHOCTH TBEPIOTO TEA.
4. OmnbITel, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHus (Aedopmanuu) mpyKUHBI OT
MPUIOKEHHOMN CHIIBI.
5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUSI OT Beca Teja U
XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS NaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBJIeHUA Ta3a oT 00bEMa, Temmneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH [lackans. [THeBMaTnueckue MamuHbl. 3aBUCUMOCTD JIaBJIEHUS JKUAKOCTH OT
rnyounsl.  [mapocratmdeckwii  mapamokc. CooOmaromuecs cocyabl. [mapaBiamueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atrmochepHoe naBineHue. [IpuuuHBI CyliecTBOBaHUS BO3AYIIHON
o6omoukn 3emnu. Ombir Toppuyennu. M3mepenue atmochepHOro MaBiieHUs. 3aBUCHMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMoc(hepHOTro JaBICHHS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [TnaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS ra3a OT TEMIIEPaTypBhl.

Ilepenada naBneHuUs KUIKOCTHIO U ra30M.
Coo0bmaronyecs: CoCy/bl.

I'mppaBauyeckuit mpecc.

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.
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3aBUCHMOCTh BBITAIKUBAIOMICH CHIIBI OT 00BEMA MOTPYKEHHOW 4YacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.

VYcnoBue miiaBaHMs TeN: IUIABAaHUE WIM IMOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuwie pabomol u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTh
YacTH TeJna.

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JECUCTBYIOIIEH Ha TeEJNO, IOrPYKEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCUMOCTHM BBITAJIKMBAIOIIECH CHIIBI, JCUCTBYIOIIEW Ha TEIO B
KHUAKOCTH, OT MaccChl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCHUMOCTb BBITAJIKUBAIOIIEH CUIIbI, IECHCTBYIOIIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOrPYKEHHOHN B KUAKOCTb YacTU TeJla U OT ILUIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHHE JIOAKM M OINpeAcieHue €
Ipy30I0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JDHeprusi.

M

exaHuyeckas pabora. MoUIHOCTb.

HpOCTBIe MCXAaHU3MBbI: pbIyar, 6.]'IOK, HaKJIOHHasa IIJIOCKOCTb. HpaBI/IJ'IO PaBHOBCCHA

pbryara.

HpI/IMCHeHI/Ie [MpaBUjia paBHOBECHUA pblUara K 6J'IOKy. «3010TOC IMpaBHUJIO0» MCXAHUKH.

KIIJI nmpocTsix MmexaHu3MoB. [IpocTbie MEXaHU3MBI B ObITY U TEXHUKE.

Mexanuyeckas sHeprus. KuHetmueckas W noOTeHUHalIbHas »Heprus. lIpeBpaienue
OJIHOTO BHJIa MEXaHUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHHS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.
1. TIpumepbl NpOCTHIX MEXAaHU3MOB.
Jlabopamopmusie pabomsl u onvimol.
1. Omnpenenenue pa®oOTBl CHJIBI TpPEHUS NpPU PABHOMEPHOM JBIKEHMM Teja IO
TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. WMsmepenne KITJ] HakTOHHOH TTIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOH IHEPIUH.
8 KUIACC

Pasnea 6. TemioBbie IBJICHUS.
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUM CTPOCHMS BemiecTBa. Macca

U pasMm

Cppl aTOMOB W MOJICKYIIL. OHLITBI, MOATBCPKAAIOIMIUC OCHOBHBIC TIOJIOKCHHA

MOJIEKYJISIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOT0 COCTOSHHM BelecTBa. Kpucramimueckue u
amop¢usbie Tena. OOBsCHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJISIDHO-KMHETHUECKON Teopuu. C(CMauuBaHME M KalWUIApHBIE SIBIEHHA. TerioBoe
pacIIMpeHHEe U CKaTHE.

Temmneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBMIXKEHUS YAaCTHII.
Buytpennsis sHeprusi. CrocoObl W3MEHEHMsS BHYTPEHHEW OSHEprum: Terionepenadya u
COBepH_IeHI/Ie paGOTBI. BI/II[LI Tennonepeﬂaqn: TeHJIOHpOBOI[HOCTB, KOHBCKIIUA, I/I3J1y‘-IeHI/Ie.



KoimmuectBOo Temnorel. YaelnpHas TEIUIOEMKOCTH BeNIECTBA. 1€IUIOOOMEH U TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. [lnaBneHue u OTBepJeBaHUE KPUCTATMYCCKHX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayXa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrTOPAHUS.

[Tpunnuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIH Y 3aIUTa OKPY>KAroIIeH Cpeibl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue 6poyHOBCKOTO TBUKEHHUSI.
Habmonenue nuddysun.
HabGmronenue siBieHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHust Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKJICHHH.
[TpaBuiia u3MepeHus TeMIepaTyphl.
Buae! Tenonepenaun.
Oxnaxk/IeHue Mpu COBEPIIEHUU PabOTHI.
HarpeBanue nipu coBepiiieHUN pabOThl BHEIITHUMH CHJIAMH.
. CpaBHEHME TETIIOEMKOCTEN Pa3IMYHBIX BELIECTB.
. Habmronenne kunenus.
. HabGnroneHne nocTossHCTBa TEMIEpaTyphl MPHU TUTABJICHHUH.
13. Mopenu TEIIOBRIX ABUTATENEH.
Jlabopamopuwie pabomol u onvimol.
OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJIEKYJISIPHOTO TIPUTSKCHHUS.
OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

©CooNOAELDE

e
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OnbITh! IO HAOJIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KHUJIKOCTEN U TBEPIBIX TEI.
Onpeznenenue AaBIeHUS BO3yXa B OaJUIOHE LINpPUIIA.

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.
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6. IlpoBepka ruMOTE3bl JHMHEHHONH 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TeMIIEPATYypHI.
7. HaOnronenue u3MeHEHHs] BHYTPEHHEH SHEPruM Teja B pe3yjbTaTe Terjonepeaadu u
pabOTHI BHEITHUX CHIL.
8. MHccnenoBanue sBIeHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BOJIbI.
9. OmnpeneneHne KOMUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOH MpHU TEIUIOOOMEHE C
HarpeThiM METAITTMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TEINIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. OnpeneneHrie OTHOCUTENHHON BIQKHOCTH BO3IyXa.
13. Onpenenenue yaenpHON TEIIIOTHI IJIABJICHUS JIbJA.
Paszgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.
Onexrpuzanus Ten. JlBa poja aIEKTpUYECKUX 3apsaoB. B3anmonelicTBre 3apsKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEHCTBUS 3ApSKEHHBIX T€J1 OT BEJIWYUHBI
3apsI0B U PACCTOSHUS MEXKAY TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTB 3iiekTpuyeckoro noiis. [IpuHiun cynepno3unuu
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJEMEHTapHbIM 3iieKTpuueckuil 3apsin. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. lcTOUuHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TENJIOBOE, XMMHUYECKOE, MAarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OjeKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
ITocnenoBarenpbHOE U MAPAUIEIBHOE COCIMHEHNUE IIPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOI0 TOKA. 3akoH Jlxoyns—JleHna. DnekTpudeckue 1enu
U TIOTPeOUTENH IEKTPUUECKOM SHEpruu B ObITy. KOopoTkoe 3aMbIKaHHe.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoOe mMoJe.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIareilb IOCTOSHHOrO Toka. lcnonb3oBaHue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MOMYyYEHHST AJIEKTPHUUECKOW HHEPTUU. DIEKTPOCTAHIIUH Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa poJia SIEKTPUYECKUX 3apsA0B U B3aUMOJECHCTBUE 3apSyKEHHBIX TEll.
YCTpOKCTBO U AEUCTBUE IIEKTPOCKOIIA.
DNeKTpOoCcTaTUYEeCKast UHTYKLIUS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[IpoBOIHUKY U AUDIIEKTPUKH.
MopenvpoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN ITOCTOSIHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DJIEeKTPUYECKUN TOK B )KUIKOCTH.
. 'a30BBblii pa3psa.
. I3MepeHune cuiibl TOKa aMIIEpMETPOM.
. I3mMepeHne 3IeKTpUYECKOro HaIIPSIKEHUS BOJIBTMETPOM.
. Peoctat u Mara3uH COnpoOTHBIIEHUM.
. B3auMopeiicTBue NOCTOSHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3ACIICHUs IIOJI0COB MarHUTa.
. MoenupoBaHrne MarHUTHBIX TTOJICH MOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe mnoJje Toka. JJIeKTPOMAarHurT.
. JlelicTBuE MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
. DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.
. UccnenoBanue siBIEHUS 2IEKTPOMATHUTHON UHAYKIUH.
. OnbiTel Dapanes.
. 3aBUCUMOCTH HaIpaBJIeHUs! UHAYKIIMOHHOTO TOKA OT YCJIOBUN €ro BO3SHUKHOBEHHSI.
. DIIEKTPOTreHEePATOP MOCTOSHHOIO TOKA.
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Jlabopamopnusie pabomel u onvimeot.

OnBITH MO HAOTIOCHUIO SJIEKTPU3AIMHU Tl MHAYKIIUEH U MPU CONTPUKOCHOBEHUHU.

WccnenoBanue nelCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IUAJICKTPUKH.

COopka 1 mpoBepKka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HapsHKCHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pe3uCcTOpa M HAIMPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  JJEKTPHUYECKOrO  CONPOTHUBIICHUS
MPOBOJIHUKA OT €ro JJIMHBI, IJIOIIA 1 MOMEPEYHOT0 CEUCHHS U MaTepuara.

8. IlpoBepka mpaBuia CIOXKEHUS HANPSDKEHUH TPHU IOCIIEIOBATEILHOM COCIUHECHUU
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JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBuia Juis CHIIbI TOKA MPH NMapauIeIbHOM COCIUHEHUN PE3UCTOPOB.
10. OnpeneneHuie pabOTHI AIMEKTPUISCKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
11. OmnpeneneHrie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MJYLIETO Yepe3 JaMIIOUKY, OT HaIpsKeHUs
Ha HEW.
13. Onpenenenue KI1J[ narpeBarens.
14. VccnenoBanne MarHUTHOTO B3aUMOJICHCTBUS TIOCTOSIHHBIX MAarHUTOB.
15. 3yyeHre MAarHUTHOTO HOJS IOCTOSIHHBIX MAarHUTOB HpU HMX OOBEIUHEHHUU U
paszieneHnu.
16. MccnenoBanue ACUCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnbITH, IEMOHCTPUPYIOIHE 3aBHCUMOCT CHIIBI B3aMMOACHUCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKA M HalpaBJIEHUs TOKA B KaTyIIIKe.
18. M3yuenue aecTBUS MarHUTHOTO IOJISt HA IPOBOIHUK C TOKOM.
19. KoncTpynpoBanue 1 u3y4eHnue padboThl SJIEKTPOIBUTATEISL.
20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.
21. OnbITEl 1O MCCIIEOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEAOBAaHUE
U3MEHEHU 3HAUeHUs M HalpaBJIeHUs UHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcdéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOe aBMXkeHue. HepaBHoOMepHOe
NpsMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpPH HEPABHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHoyckopeHHOE TpsMOHHEHHOe ABMkeHne. CBoOoaHOe nmageHue. OnbIThI
lanunes.

PaBHOMepHOE aBWXEHHE MO OKPYXKHOCTH. [lepuoa m yactora oOpamienus. JluHeitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

Ilepsbiil 3axkoH HerotoHa. Bropoi 3akon Herorona. Tperuit 3akoH HerortoHa. IIpuHiun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUsI CKOJIbKEHUs, Cuila TPEHHS
MOKOS1, APYTUE BUbI TPEHUSL.



Cuna TsDKECTM M 3aKOH BCEMHMPHOIO TATOTEHMs. YCKOpEHHE CBOOOIHOIO MajeHUs.
JBuxenue 1uaHer Bokpyr Comnna. IlepBas kocmuueckas ckopocTs. HeBecomocts u
HePErpy3KH.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec Tena. M3smeHenue umnysbca. Mmmynbc cunbl. 3aKOH COXpaHEHMs MMITYJIbCA.
PeakTuBHOE nBUKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TspkecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCEJ1a, IMOAHATOrO Hald IOBEPXHOCTHIO 3CEMIIM.

ITorenumanpHas dHeprus cxaroi npyxxuHsl. Kunerndeckas sHeprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

2. CpaBHEHHE TMyTEH W TPACKTOPHUU ABIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPAMOIUHEHHOTO JBUXKEHUSI.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABHKEHHUSL.

5. Habmronenue nBuxeHUs TeNa 10 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUN, IPOUCXOIAINX B cucTeMe oTcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCHUTEJIbHO KaOuHeTa (U3UKH.

7. 3aBHCHMOCTbH YCKOPEHUS Teja OT MaccChl Teja U IeHCTBYIOLIEH Ha HETO CHUJIBL.

8. HaOmoneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEJI.

9. H3meHneHwue Beca Tela Ipy yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya nmnysbca Npyu B3aUMOJICHCTBUHU Tell.

11. IlpeoOpa3oBaHus SHEPTUM MIPH B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa IPHU HEYIPYTOM B3aMMO/ICHCTBHH.

13. Coxpanenue UMITyJIbCca IpHU a0COIIOTHO YIIPYTOM B3aUMOICHCTBUY.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHnue MeXaHUYECKON 3HEPTHH MTPU CBOOOTHOM Ha/IEHUH.

16. CoxpaHeHue MEXaHUYECKON SHEPTUH MIPH JBMKEHUH TeJIa O] IEHCTBUEM TPYKUHBI.

Jlabopamopnwvie padbomot u onvimol.

1. KoncTpyupoBaHMe TpakTa A pa3roHa M JalbHEHIIero paBHOMEPHOIO JBHKEHHS
IApUKA WIH TEIEKKH.

2. OmnpeneneHue CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JBWKCHHS INapHKa IO
HAaKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHUs Tejda MPU PAaBHOYCKOPEHHOM JBM)KEHUH 10 HAKIOHHOMN
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCMMOCTHU IMYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka TrHMOTE3Bl: €CIU TNPH PAaBHOYCKOPEHHOM [JBM)KEHUH 0e€3 HauyalbHOM
CKOPOCTM IIyTH OTHOCSTCS KaK psiJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIUE
IPOMEKYTKH BPEMEHU OJMHAKOBBI.

6. MccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHHS CKOJBXEHHUS OT CHUJIBI HOPMAJIBHOTO
JIaBJICHMSL.

7. Omnpenenenue k03 PUIHICHTA TPEHUS CKOIBKECHUS.

8. OmnpeneneHue KECTKOCTU NPYKUHBI.



9. Omnpenenenne pabOTBl CUJIBI TPEHUS MNP PABHOMEPHOM [JBM)KEHUHU Tejla 110
TOPU30HTAJILHOM TOBEPXHOCTH.

10. Onpenenenne pabOTHI CHIIBI YHPYrOCTH HpPU HOABEME Tpy3a C HCIOJIB30BaHUEM
HEMOABMKHOTO U MOABUKHOI'O OJIOKOB.

11. M3yueHue 3akOoHa COXPAHEHUS SHEPTUH.

Pa3nesn 9. Mexannveckue Koj1e0aHUsI M BOJIHBI.

Konebarenbnoe nBmwxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEPHOA, 4acToTa,
amMIuIUTYAa. MareMaTMYecKUil M NpPYXUHHBIM MasTHUKU. IlpeBpaleHue 5>Hepruu Inpu
K0J1e0aTeIbHOM JIBUKEHUU.

3aryxatomue kojeOanus. Beinyxaennsle koneOanus. Pezonanc. MexaHnyeckre BOJHBI.
CBolicTBa MexaHn4eckux BoJIH. [IposiosibHbIE U MonepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacnpocTpaHeHus. MexaHHMUeCKue BOJIHbI B TBEPJIOM Telle, CEHCMHUECKUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

Habmonenune xonebanuil Ten noJ 1eHCTBUEM CHIIBI TSDKECTH U CUJIbI YIIPYTOCTH.

HaGnronenue koneGaHuil rpy3a Ha HUTH U Ha IIPY’>KUHE.

HaO0nroneHue BoIHYX/IEHHBIX KoJeOaHHi U pe30HaHca.

Pacripoctpanenne npooabHBIX U IONEPEYHBIX BOJIH (HAa MOJIENHN).

Habumronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKUI PE30HAHC.

Jlabopamopuvie padomol u onvimel.

1. Ompenenenue yacTOThl U IEpUOAa KOJEOAHUNH MAaTEMaTUYECKOTO MasiTHUKA.

2. OmnpezneneHre YacTOTHI U TIEpHO/Ia KOJIeOaHH IPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NepHOAa KojJeOaHUI MOJBEIIEHHOIO K HUTH Tpy3a OT
JUIHBI HUTH.
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4. VccnepoBaHue 3aBUCHMOCTH IepHoja KojeOaHUN MPYKUHHOTO MasTHHUKA OT Macchl
rpysa.
5. IIpoBepka HE3aBUCHMMOCTH IMEpHOAA KoleOaHWW Tpy3a, MOABELICHHOIO K HHUTH, OT
Macchl rpysa.
6. OnbITEl, JEMOHCTPUPYIOMIME 33aBHCUMOCTh TMEpuoia KOJEOaHWH TPYKHHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.
7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJCHHUS.
Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHBI.
DONeKTpOMarHUTHOE ToJie. DJIEeKTPOMarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BouH. lIkana 31neKkTpoMarHuTHBIX BOJIH. Mcronb30BaHue 3J€KTPOMAarHUTHBIX BOJIH ISl COTOBOM
CBSI3H.
DnexkTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CsaoiicTBa JIEKTPOMArHUTHBIX BOJIH.
2. BomHoOBBIE CBOICTBA CBETA.
Jlabopamopuvie pabomsl u onvimel.
1. H3ydeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C IIOMOIIBI0 MOOMIBHOTO TenedoHa.
Paszpnen 11. CBeToBble siBICHHS.
JlyueBasg moxenb cBera. Mcrounuku cBera. lIpsAMOnuMHEHOE pacnpOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. ITnockoe 3epkano. 3akoH OTpakeHUs CBETA.



[Ipenomnenue cBeta. 3aKoH npenomieHus cBera. [loaHoe BHYTpeHHEE OTpa)K€HHUE CBETA.
Hcnonp3oBaHue MOJIHOTO BHYTPCHHET'O OTPAKCHUA B OITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oToanmapara, MHUKPOCKONA U
Teneckona. ['a3 kak onTudeckas cucreMa. bim3opykocTs U 1allbHO30PKOCTb.

Pasnosxxenue 6enoro csera B cekTp. OnbiTel HptoToHa. CrioskeHue CeKTpaIbHbIX IIBETOB.
Hucnepcus csera.

Hemoncmpayuu.

NGO RALDE

[TpsimonuHEIHOE PACcIIPOCTPAaHEHHE CBETA.

Otpaxkenue cpera.

[Tony4yenne n300paXkeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomiuenue ceera.

OnTuyeckuii CBETOBOI.

Xox nydeil B cobuparolieii 1uH3e.

Xox JIydeil B paccenBarolleH JIMH3E.

[Tonryuenue n300pakxeHUil ¢ MOMOILBIO JIUH3.

[Tpuniun peiictBus goroamnmnapara, MUKPOCKONA U TEJIECKOIA.

10. Mogens riiasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. Tlony4enune 6enoro cBera Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeul.

1.
2.
3.

N o oab

HccnenoBaHue 3aBUCUMOCTH yTjla OTPa)KEHUSI CBETOBOTO JIyda OT yIJia MaJIeHHs.
N3ydenune xapakTepuCTHK N300paXXeHHUs MpeMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCHMOCTH yIJIa TIPEJIOMIIEHHS CBETOBOTO JIyda OT YIJIa MajJeHus Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTHH3BI.

Omnpenenenne GOKYCHOTO PaCCTOSHUS U ONITHYECKOI CHIIBI COOMpAIOIIeH JINH3HI.
OmBITHI IO PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NPU HX HAOMIOJEHUM Yepe3 IIBETOBBIE
(GUIBTPBI.

Pa3nen 12. KBanTtoBble siBJIeHUS.

Omnerter Pesepdopaa u mianerapuas mojaenb aroma. Mojaens atoma bopa. Mcnyckanue n
NorJIolIeHue ceeta atoMoM. KBaHThl. JInHeyaThie CIEKTPHI.

PagunoaktuBHOCTh. Anbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sifpa.
Hyknonnas Mopens aromMHoro siapa. M3oromsl. PamnoaktuBHBIE TpeBpamieHus. llepuon
IoJIypacnaaa aTOMHBIX sJIEp.

SAnepHble peakyy. 3aKOHbI COXPaHEHMs 3apsI0BOIO U MAaCCOBOI'O YHUCEI. DHEPIHUs CBA3H
aToMHbIX saep. CBsa3p Macchl W dHepruu. Peakumm cuHTe3a W aeneHus suep. Mcrounuku
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIecTBUA paguOAKTUBHBIX U3IyYE€HUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.
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CrneKTpbl U3JIy4€HUs U TOTJIOIIEHNUS.

CrHeKTphl pa3aMYHbIX I'a30B.

CnekTp Bogopoaa.

Habmonenue TpexoB B kamepe Busbcona.

Pabora cuérurka MOHU3UPYIOMUX U3TYYCHUH.

Perucrpanus uznydeHust NpUpOJHBIX MUHEPAJIOB U IIPOAYKTOB.



Jlabopamopnusie pabomul u onvimot.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATHIX CIIEKTPOB U3TY4CHHUS.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YaCTHIBI 10 TOPMO3HOMY NyTH (IO

dboTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENEHO-0000IAIONINI  MOAYNIb  TNpEeNHA3HAYEH [UIi CHUCTEeMaTHU3aluu |
0000111eHUS TPEIMETHOTO COICPIKAHUS U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYECHUU
BCEro Kypca (pu3MKH, a TakkKe Ui MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
¢du3uke a5 00yJaroUINXCsl, BRIOPABIINX STOT Y4€OHBIN MpeaMET.

[lpy wW3yYeHUM [AaHHOTO MOJYJS PEAIM3YIOTCS U CHCTEMAaTU3MPYIOTCS  BUIBI
NESTEIbHOCTH, Ha OCHOBE KOTOPBIX OOecrneduBaeTcs JOCTHKEHHE TMPEAMETHBIX U
METaNnpeIMETHBIX IJIAaHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (HOpMHUpYyeTCs eCTeCTBEHHOHayudHas
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB WCCIICIOBAHHS SIBJICHUW TPHUPOABI U TEXHUKH,
OBJIAJICHUC YMEHUSMH OOBSICHATh (PUINUYCCKUE SBJIICHHS, IPUMCHSS IIOJTYYCHHBIC 3HAHUS,
peliaTh 3a7a41, B TOM YHCIIe KaYeCTBEHHbBIE M SKCIIEPUMEHTAIIbHBIE.

[TpuHIMNIHATBHO AEATEIHLHOCTHBIA XapaKkTep JAHHOTO pa3felia peanusyercs 3a C4ET Toro,
YTO 00YJarOIIMecs BHIMOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBSICHATH (PU3MUECKHE SIBICHUS
B OKpYKaroIllel MpUpo/ie U OBCETHEBHOM KU3HH;

HCIIONIb30BaTh HAayYHbIE METOJBI MCCIEAOBaHUA (PU3NUYECKUX SBJICHHI, B TOM 4YUCIE AJIS
MIPOBEPKHU THITOTE3 U TIOTYICHHS TCOPETUICCKUX BBIBOJIOB;

OOBSICHATH HAaydHBIE OCHOBHI Hamboyiee BAXXHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HampUMep, MPAKTUYECKOTO HCIOIb30BaHUS PA3NUYHBIX HCTOYHUKOB DSHEPTUUM Ha OCHOBE
3aKOHA MPEBPAIIEHUS U COXPAaHEHHSI BCEX U3BECTHBIX BUIOB SHEPTHUHU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha

JOCTHIKCHUE IMYHOCTHBIX, MCTAITPCAMETHBIX U IIPCIAMETHBIX O6p330BaTCJ'II)HI)IX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCITUTAHUS:

- MPOSIBJICHUE UHTEpPEeca K UCTOPUU M COBPEMEHHOMY COCTOSIHHUIO POCCHUHCKON (DU3UUYECKOM
HayKW;

- [ICHHOCTHOE OTHOIIICHUE K JOCTIKCHHUSM POCCUHUCKHUX YICHBIX-(PU3NKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCY>KIECHUHU OOIIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX ¢ IPAKTHYCCKUM ITPUMCHEHHEM JOCTHKCHUH (PU3UKH;

- OCO3HaHHE BaKHOCTU MOPaIbHO-ITHYECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

- BOCIPHSITHE ICTETHMUECKUX KadyecTB (PM3MUECKON HayKu: €€ TapMOHUYHOTO MOCTPOCHHUS,
CTPOT'OCTH, TOYHOCTH, JTJAKOHUIHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHHWE IEHHOCTH (PM3MYECKON HAyKW KaK MOIIHOTO HMHCTPYMEHTA IMO3HAHHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIIEH COCTABISIONIEH KyIbTYpPHI;

- pa3BUTHE HAYYHOM JIO003HATETFHOCTH, HHTEPECA K UCCIIEI0BATEIBCKOM IeATENbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOLMOHAJIBLHOTO 0JIArOMOTYYHsI:

- OCO3HaHWE IEHHOCTH Oe30macHoro oOpas3a KH3HH B COBPEMEHHOM TEXHOJOTHYCCKOM
MHUpE, BaXXHOCTH TMpaBWI OE30MacHOro TMOBEACHHMS Ha TpaHCIOpPTE, Ha JOpOrax, cC
ANEKTPUYECKUM U TETIJIOBBIM 000PYIOBaHUEM B IOMAIIHUX yCIOBHSIX;

- cOpMUPOBAHHOCTh HaBbIKa pediekcuu, MPU3HAHUE CBOETO IMpaBa Ha OIMIMOKY M TaKOTO
e MpaBa y Jpyroro 4enoBeKa;

6) TpyaoBOro BOCIIUTAHUSA:

- aKTUBHOE YYaCcTHE B PEIICHHM MPAKTHYSCKUX 3a7ad (B paMKax CeMbH, 00pa30BaTeIbHON
OpraHM3ali¥, TOopoJa, Kpasi) TEXHOJOTUYECKOW W COIMAIbHOW HAIMpPaBICHHOCTH,
TPeOYIOMKX B TOM YHCIIe U (PU3NIECKUX 3HAHUIA,

- HHTEpeC K MPAKTUYECKOMY H3yUeHUI0 podeccuii, CBI3aHHBIX C PU3UKOMH;

7) 3KOJIOTHYECKOT0 BOCTINTAHUS:

- OpHUEHTAIMs Ha NPUMCHEHHE (U3WYSCKUX 3HAHWUW JUIsS pelIeHHs 3a7ad B 00JacTH
OKpYKarollel cpenbl, MIAHUPOBAHUS MOCTYNMKOB W OIICHKHM MX BO3MOXHBIX TOCIEICTBUN
TUTSL OKPYXKAFOIIEeH Cpeibl;

- OCO3HaHHe MI00ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U IyTel UX PelIeHus;

8) aganTannu K U3MEHSIOIIMMCS YCJIOBUSIM COUMAJIBLHOI U MPUPOIHOI cpeabl:

- TOTPeOHOCTh BO B3aUMOJCHCTBUU TPU BBHIMOJHEHUH WCCICIOBAHHN W TIPOEKTOB
(bu3MYECKOI HAPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTUX;

- TIOBBIIIICHUE YPOBHS CBOCH KOMIIETCHTHOCTH YePe3 MPAKTUUECKYIO JAEATEILHOCTD;

- MOTpeOHOCTh B (DOPMHUPOBAHWHM HOBBIX 3HAHHWK, B TOM YHcCIe (OPMYIHpPOBATH HJICH,
MTOHSTHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

- 0OCO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWW U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH,



® - [IJJAHUPOBAHHUE CBOETO PA3BUTHS B MPUOOPETEHUN HOBBIX (PU3UUECKUX 3HAHUM;

¢ - CTPCMIJICHHUC aHAJIM3UPOBATH U BLIABJIATH B3aMMOCBA3H IMIPUPOLIL, 06H_I€CTBa U 5KOHOMUKHU,

B TOM YHCJIE€ C UCIIOJIb30BAHUEM (bl/ISI/I‘IeCKI/IX 3HaHHI>i;

® - OLEHKA CBOMX JCUCTBUH C Y4YETOM BIIMSHUSA HA OKPYXKAIOLIYI0 CPEAY, BO3MOKHBIX

IrI100aIbHBIX HOCHCHCTBHﬁ.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOEGHMSI MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomierocsi Oyayr cpopMUPOBaHbI MeTamnpeAMeTHble pe3YJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHbIE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaIbHbIEC yUeOHbIE IEUCTBUS, PETYISATUBHbIE YHUBEPCAJIbHBIE YUeOHbIE ACUCTBHUSL.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIacCH(DHUKAIMN, OCHOBAHUS ISl 0000IIeHUs
U CPaBHCHUS;

BbIABJIATE 3aKOHOMCPHOCTH U IIPOTHUBOPECYHA B paCCMATPHUBACMBIX (baKTaX, JaHHbIX U
HAOJIOZICHUSX, OTHOCSIINXCS K (PU3UYECKUM SIBIICHUSIM;

BBIABJIATE NMPUYUHHO-CIICACTBCHHBIC CBA3W IIPU H3YUYCHHUU (1)I/I3I/I‘I€CKI/IX SIBIICHUN U
IpPOILIECCOB, JIeNlaTh BBIBOABI C MCIOJIb30BAaHUEM JEIYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO ~ BBIOMpATh CHocoO pemieHus ydyeOHoW (u3uueckod 3agauu
(cpaBHEHHE HECKOJBKMX BAPHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOAXOASIIETO C
Y4€TOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

MCIIOJIH30BaTh BOMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh MO CAMOCTOSITEIbHO COCTaBJIEHHOMY IUIaHY OIBIT, HECIOXHBINA
(bU3UYECKUI IKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SBIICHNUS,
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIHIO, MOIYYEHHYIO B X0/
WCCJICIOBAHMS WJIH SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh OO0OOIIEHUST W  BBIBOJABI 1O  pe3yjabTaTaM
MPOBEAEHHOTO HAOJIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JTalbHEHIIIee pa3BUTHE (PU3UYECKUX TPOIECCOB, a TAKXKe
BBIJIBUTATh TIPEIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBHUSAX U KOHTEKCTAaX.

Pabora ¢ nnopmanmeii:

NPUMEHSTHh pa3jMYHble METOJbI, WHCTPYMEHTHI W 3allpOChl MPH TOHWCKE W OTOOpe
UH(OPMALIMU WU TAaHHBIX C YYETOM MPEUIOKEHHON ydeOHOU (pu3ndecKoil 3a1auu;
aHAJTM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WHPOPMALIUIO PA3TUUYHBIX
BUJOB U (pOPM IIPECTABICHHUS;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hOpMy TMpeAcTaBiIeHUs HH(oOpMaruu u
WITIOCTPUPOBATh pEIIaeMble 3a/aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOH
rpaduKol U UX KOMOMHAITUSIMH.



KomMMyHnkaTuBHBbIE YHUBepCcaJIbHbIE y4eOHbIe JeiicTBHS:

B XO0J¢ OOCYXJeHHUS Y4eOHOro MmaTepualia, pe3yJbTaToB JIa0OpaTOPHBIX pPaboOT u
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAaeMOM TEMbI M BBICKA3bIBATh HJICH,
HAIlCJICHHBIC Ha PEIlICHUE 3a/1a4U U MOIepKaHue OJIarokKenaTeIbHOCTH OOIICHHUS,
COMOCTABJIATh CBOU CYXKICHHS C CYXACHHUSIMH JPYIMX YYaCTHUKOB JHAJIOTa,
00HapyXUBaTh Pa3INYNE U CXOJCTBO MO3UIIHIA;

BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

NyOJUYHO  TIPEACTABISITH  PE3yJAbTaThl  BBITOJIHEHHOTO  (PU3WYECKOTO  OIBITA
(9KCTIEpUMEHTA, UCCIICIOBAHMS, IPOCKTA);

MOHUMATh M WCIOJh30BaTh NMPEUMYINECTBA KOMAaHIHOW M WHAWBHIYAIHLHOW PaOOTHI
IIPY PEUICHUU KOHKPETHOH (pr3mueckor mpoOIeMsr,

NPUHUMATH [T COBMECTHOW JIEATEIHHOCTH, OPTraHW30BHIBATH JCUCTBHA IO €&
JOCTHIKEHUIO: PACIPEICNIATh POJIA, 00CYXIaTh MPOIECCH U PE3yJIbTAaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJHATh CBOKO YacTh PaOOTHI, JOCTUTAs KA4eCTBEHHOTO pe3yibTara IO CBOCMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUA C APYTUMU YJICHAMH KOMAaH/IbI,
OLICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMA MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENIHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranusanus:

BBISIBJISATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYAIUSX, TPEOYIOIIMX Ui peICHHs
(bu3nUecKux 3HaHUMH;

OpPUEHTUPOBAThCSI B PaA3IMYHBIX MOAXO0JAX NPUHATHUS pelIeHuil (MHIUBUAYaJIbHOE,
INPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIoi);

CaMOCTOSITEJIFHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATH MpPEIJIaracMbl€ BApUAHThI PEIICHU;

Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pEIICHHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U MpeIaraTh IiaH €€ N3MEHEHNS,

OOBSICHATh TPUYMHBI JIOCTUXKEHUS (HEJOCTH)KEHUS) pe3yJabTaTOB JAEATEIbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YHCIIE€ B XOJ1 BBHIMOJIHEHUS (HU3HUECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHUSM;

CTaBUTh ce0s1 HA MECTO APYroro yejoBeKa B XOJE CIopa WM JAUCKYCCUU HAa HAyYHYIO
TE€My, IOHMMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;

IpU3HaBaTh CBOE MpaBO Ha OIMIMOKY NpU pEUIeHHH (QHU3UYECKUX 3aJad Wid B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE )K€ IIPaBO IPYroro.

IMPEJIMETHBIE PE3YJIBTATDBI



K koHiy oOyuenusi B 7 kJjacce NpeiMETHbIE pe3yabTaTbl Ha 0a30BOM YpOBHE JOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCTIOJIB30BaTh TOHATHS: (U3MUECKUE ¢ XUMHYECKHE SIBIICHHs, HAOIIOJCHNUE,
OKCIEPUMEHT, MOJIENb, TUIOTE3a, CAUHULIBI (PU3MUYECKHX BEIWYHH, aTOM, MOJIEKYIa,
arperaTHbIC COCTOSHUS BelecTBa (TBEPIOE, KHIKOE, ra3o00pa3Hoe), MEXaHUYECKOe
NBW)KCHUE  (paBHOMEPHOE, HEPaBHOMEPHOE,  IMPSMOJIUHECHHOE),  TPACKTOPHSI,
paBHOAEWCTBYIOmas cuia, Aedopmarus (ynpyras, IUIaCTHYECKasi), HEBECOMOCTD,
COOOILAOIIMECS COCYIbI;

paznuyath siBreHus (Iudy3us, TEIUIOBOE IBUKEHHUE YaCTUIl BEIIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE IBM)KEHUE, MHEPLHUs, B3aUMOJICHCTBHE Tell, paBHOBECHE
TBEPIBIX TEJN C 3aKPCIUIEHHON OCBI0 BpAIICHHUs, Iepejada JaBICHUS TBEPIBIMU
TEJIAMU, KUAKOCTSIMH M ra3aMH, aTMOC(HEPHOE JaBJICHUE, IJIABAHKUE Tell, IPEBPAICHUS
MEXaHUYECKOW YHEPTHH) 110 OMUCAHUIO UX XaPaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh NPOSIBICHUE U3YUYCHHBIX (PU3UUECKUX SBJICHUN B OKPYXKAIOIIEM MHUDE, B
TOM 4YHcie (pu3nuecKue SBICHHS B MPHPOJE: MPUMEPHI ABIKEHHS C PA3TUYHBIMU
CKOpPOCTSIMH B JKMBOH W HEXHBOW NPHUPOJE, NCHCTBUE CWIIBI TPEHUS B NPUPOIC U
TEXHUKE, BJIMSHUE aTMOC(EpPHOro JaBICHHS Ha JKMBOH OpraHu3M, IUIaBaHHE DHIO,
pBIYard B TeJe YeJIOBEKa, NMPH ATOM MEPEeBOAUTH MPAKTUYECKYIO 3a/a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OTIMCHIBATh M3YYECHHBIE CBOMCTBA Tel M (pU3MUECKUE SBICHUS, UCTIONB3Ys (PH3NIECKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsI, MyTh, CKOPOCTb, CPEIHSS
CKOpOCTh, CHMJIa YHOPYTrOCTH, CHJIa TSDKECTH, BeC Teja, CWJIa TpPEHUs, JaBJeHUE
(TBEpOro Tena, KUAKOCTH, Ta3a), BBITAJKMBAIOUIAas CWJIA, MEXaHW4eckas paborta,
MOIITHOCTh, TUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIMEHT TMOJNe3HOT0 JECWCTBUS
MEXaHU3MOB, KHHETHUYECKasi M MOTCHIUAIbHAS DHEPTHsl), IPU ONMCAHUH TMPABUIHHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BETUYMH, UX 0003HAYCHHS U €AMHUIIBI
(GU3NUeCKUX BEJIWYMH, HAXOAUTH (DOPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PU3HUECKYIO
BEIMYMHY C JPYTUMH BEITUYWHAMH, CTPOHUTH TPaQHUKH H3YYEHHBIX 3aBHCHUMOCTEH
(GUBHUYECKUX BEINYHH,

XapaKkTepru30BaTh CBOWCTBA Tel, (PU3WUECKUE SBICHUS W TPOIECCHI, HCIOIB3Ys
IpaBuia CIOXKEHUs CHUJ (BIOJIb OAHOM mpsMoif), 3akoH I'yka, 3akon Ilackans, 3akoH
Apxumerna, MpaBWIIO paBHOBECUs pbluara (0J0Ka), «30J10TO€ MPAaBUIIO» MEXaHUKH,
3aKOH COXpaHEHHWs MEXaHHWYeCKOW DJHEpPru, TpPH OTOM JaBaTh CIOBECHYIO
(bOopMyYITHPOBKY 3aKOHA W 3aIMCHIBATh €r0 MATEMAaTHYECKOE BBIPAKEHHE;

OOBSICHATH (DU3UYECKHE SIBIICHUS, TPOIECCHl W CBOWCTBA TEll, B TOM YHCIE U B
KOHTEKCTE CHTyallli MpPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBISBISATH ITPUYHHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOTHYECKUX I1aroB ¢ OMopoil Ha 1—
2 U3y4YEHHBIX CBOWCTBA (PU3MUECKUX SABJICHUH, (U3NYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3amayd B 1-2 1eiCTBHA, HWCHONB3YSd 3aKOHBI U (POPMYIIBL,
CBSI3bIBAfOIME (U3MYECKHE BEIMYMHBI: Ha OCHOBE AaHalW3a YCJIOBHS 3allaud
3allUCBIBaTh KPATKOE YCIIOBHE, TOACTABIATH (DU3NUYECKHE BEITHMYMHBI B (HOPMYIBI H
NPOBOJIUTH Pacy€Thl, HAXOAUTH CIPABOYHBIC JAHHBIC, HEOOXOAUMBIC IJISI PEIICHUS
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHON (hPU3NYECKON BETNUHHBI,



pacrio3HaBaTh NPOOJIEMbI, KOTOPHIE MOXXHO pEHIMTh MPH HOMOIIM (HU3HYECKUX
METO/I0B, B OINHCAaHUM MHCCIEJOBAHUS BBIICNIATh IPOBEPAEMOE IPEIIOIOKEHHE
(runotesy), pas3idyaTb U HHTEPIPETUPOBATH IIOJYUYEHHBIM pe3ylbTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIBITA, JIEaTh BBIBOBI 110 €TI0 PE3yJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBJICHUN WM (U3NYECKUX CBONCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIe MPEANONIOKEHUs, COOMPAaTh YCTAaHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;
BBITOJIHATH NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MACChl Tesla, 00bEMa, CHIIBI U
TEeMIIepaTypbl C UCIOJb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alHUCHIBATH
IIOKa3aHUs IpUOOPOB C y4ETOM 3aJJaHHOM aOCOIIOTHOM MOrPEIHOCTH U3MEPEHUN;
IPOBOJUTH MCCIIEJI0OBAaHUE 3aBUCUMOCTH OJHOW (PM3MUECKOI BEIMUYUHBI OT JPYrou c
MCIIOJIb30BaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYLIETOCS
Tela OT BPEMEHU JIBUKEHUS Tella, CUJIbI TPEHUSl CKOJIbKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbl TPEHHUS OT IUIOLaau
COIIPUKOCHOBEHUS TE€J, CUJIbl YIPYTOCTU OT YAJIMHEHUS MPY>KUHBI, BBITAJIKUBAIOIIECH
CHIIBI OT O00BbEMa TOTPYKEHHOH 4YacTh Tella M OT IUIOTHOCTU JKUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH MJaBaHUS TeJ, YCJIOBHHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM y4eOHOro HCCIENI0BaHMs, COOMpaTb YCTAHOBKY M BBINOJHATH
U3MEpEeHus, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOy4YECHHON
3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B BUJE MPEIJIOKEHHBIX TaOIULl U TpauUKOB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBaHMS;

IPOBOAMTH KOCBEHHBbIE M3MEPEHUsS (U3NYECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
KUAKOCTHU W TBEPAOrO TeNa, CWJIA TPEHHUS CKOJIBXKEHHUS, JaBJIEHUE BO3/1YyXa,
BBITAJIKMBAIOIIAs CHWJIA, JCHCTBYIOLIAs Ha MOTPYKEHHOE B KHUAKOCTb TEJO,
KOA((UIIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIeAys NPeJIOKEHHON
MHCTPYKIMU: IIPH BBINOJIHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIIMUMHBL,

coOnrofarh TMpaBujia TEXHUKUM O€30MacHOCTH TIpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHuEM;

yKa3bIlBaTh MPHUHIMMBI JEHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, OAPOMETp, phluar, MOJBMKHBIN U
HETOABIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTh;

XapakTepu3oBaTh MPUHIUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C ONOpOM Ha WX OMNHMCAHUA (B TOM YHCIE: MOAMIMIHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THUAPABIMYECKHIM Mpecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONIb3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBICHUH M HEOOXOIUMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH TPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MpHUMEpax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEAHEBHOM KHM3HM I OOecredyeHus
0e30MacHOCTH TPH OOpalleHUH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHMsI 3/I0pOBbsI M COOJNIOAEHUS HOPM HKOJOTMYECKOTO IOBEACHUS B
OKpYXKarolleH cpee;

OCYILECTBIISATh OTOOP HCTOYHUKOB HH(popManuu B MHTepHETE B COOTBETCTBUM C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOLMXCS 3HAHUHI U ITyTEM CPAaBHEHUS



Pa3IMYHBIX UCTOUHUKOB BBIACIATh HHPOPMALIHIO, KOTOpast SBISIETCS MPOTUBOPEUNBON
WA MOXET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIIOJHEHUU YYEOHBIX 3a/laHUi HAayYHO-IOMYJISIPHYIO JINTEPATYPy
($U3MIEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJCTh NMpPUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMUs HHGOpPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOIIEHUsI HA OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gu3n4ecKoro coaep kaHusi, B TOM YHUCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3yJibTaTax MPOEKTOB MM YU4EOHBIX UCCIICAOBAHUH, IIPU ITOM
IPaMOTHO HWCHOJb30BAaTh M3YYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3ECHTALUEN;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIENOBAHUM pacIpenessaTh 00S3aHHOCTH B
IPYIIE B COOTBETCTBUU C ITOCTABJICHHBIMU 3a/1a4aMH, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
JecTBUM, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIH BKJIAJ B JAEATENbHOCTb TIPYIIIHI,
BBICTPAMBAaTh KOMMYHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K kxonny oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

WCIIOJIH30BaTh TMOHSTHUS: Macca U pa3Mephbl MOJEKYJ, TEIJIOBOE JIBH)KCHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIEeCTBA, KPUCTAIUIMUECKUE U aMOp(HbIE Tena,
HACBIIIICHHBIA U HEHACBIIIEHHBIN Map, BIAKHOCTh BO3yXa, TEMIIEpATypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsil, IIEKTPUUECKOE
MoJie, TMPOBOJHUKH W JUDJIEKTPUKH, MOCTOSIHHBIA JJIEKTPUYECKUUW TOK, MarHUTHOE
oJIe;

paznuuath SBJeHUs (TETUIOBOE pAaCUIMpPEeHHE M CXKaThe, TeIUIornepenaya, TEIIOBOE
paBHOBeCHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, HCHApeHHe, KOHJIEHCallUs,
TJIaBJICHUE, KpUCTAJUTH3ALUS (oTBepaeBaHue), KHUTICHHE, TerJIonepenaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, M3JIYYEHHUE), IJICKTPU3ALMs TeJ, B3aUMOCHCTBUE
3apsiioB, ACUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJEHCTBUE
MarHuTOB, JAEHCTBME MAarHUTHOTO MOJS HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHIYKIMSA) TIO OINKCAaHWI0 MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIONTUX JaHHOE (PU3NIECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YyUYEHHBIX (DU3UYECKUX SIBJICHUN B OKPYXKAIOIIEM MHUPE, B
TOM 4Hciie (u3nyeckue SBICHUS B TMPUPOJE: IMOBEPXHOCTHOE HATHKCHHE W
KaMWUISpHBIE SIBIIEHUS B MPUPOJAE, KPUCTALIBI B mpupojae, uznydeHue CounHila,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
JJICKTPUYECKUE SBIIEHUS B arMocdepe, DIIIEKTPUYECTBO IKUBBIX OpPTaHU3MOB,
MarHuTHOE mojie 3eMJid, Apeid TOIIOCOB, POJIb MATHUTHOTO TOJSI JJIsl KU3HH Ha
3emiie, OMSPHOE CHUSIHHE, MIPH ATOM IMEPEBOAUTH MPAKTUYECKYIO 337a4y B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKUX SBICHHIA,

OTHCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCIIONB3Ys (PUINUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSISI JHEpPrusi, KOJIUMYECTBO TEIUIOTHI, YJelIbHas
TEIJIOEMKOCTh  BEUIECTBA, YJElbHAs1 TEIUIOTA IUIABJICHMS, YJAEJIbHAas TEIUIOTa
napooOpa3oBaHus, yIelIbHAs TEIUIOTAa CTOPaHUs TOTUIMBA, KOA(DQPHUIIMEHT IMOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO3AYyXa, JJIEKTPUUYECKUU
3apsii, CUJia TOKa, OJJIEKTPUUYECKOE HANpsHDKEHUE, COMPOTUBIECHUE MPOBOJIHMKA,
yIIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOUIHOCTh 3JEKTPUUECKOTO TOKA), IpU



ONHMCAHUU TPABUWIBHO TPAKTOBATh (PU3WYECKUN CMBICT HCIOJNb3YyEeMbIX BEJIMYMH,
0003HaYCHHS] M SAMHUIIBI (PU3WYECKUX BEITUYHH, HAXOIUTh (DOPMYIIBI, CBS3BIBAIOIINE
JaHHYI0 (PU3UYECKYI0 BEIMYUHY C JPYTHUMH BEIWYHMHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

XapaKTepu30BaTh CBOMCTBa Tel, (pU3MYECKHe SBICHHUS M MPOIECCH, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUM CTPOEHUS BEIECTBA,
NPUHIUIT CYNEPIO3UINK ToJied (HAa KAaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUS
3apsiia, 3akoH Oma nansi ydactka menu, 3akoH Jlxoyns—JIeHna, 3akoH cOXpaHeHUs
SHEPruu, MPU ITOM JaBaTh CIOBECHYIO (HOPMYIMPOBKY 3aKOHa M 3alKCHIBATh €ro
MaTE€MaTU4YeCKOe BBIPAXKECHUE;

OO0BSACHATH (PpU3MUECKHE MPOIECCHl M CBOMCTBA Tel, B TOM YHCIE M B KOHTEKCTE
CUTyaluin PaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATD
MPUYUHHOCIIEJCTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE M3 1—2 JOTMYECKUX IIIaroB C
oropoii Ha 1-2 U3y4eHHBIX CBOWCTBA (DM3NYECKUX SBICHUHN, PU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemiate pacu€THble 3amadd B 2-3 JACHCTBHS, WCIONB3yS 3aKOHBI W (OPMYIIBI,
CBs3bIBaOIIME (DU3MUECKHE BEIWYMHBL: Ha OCHOBE aHallu3a YCJIOBUSA 33Ja4yu
3alKUChIBaTh KPATKOE YCJIOBHE, BBISBIIATh HEJOCTATOK JIAHHBIX JUIsl pELICHUs 3aJauH,
BEIOMpATh 3aKOHBI M ()OPMYJIIBI, HEOOXOUMEIE IS €€ PEIICHHUS, IPOBOIUTH PACUETHI U
CPaBHHBATH IMOTYICHHOE 3HAYCHHE (DU3MYCCKON BEIIMUUHBI C N3BECTHBIMH JJAHHBIMU;
pacro3HaBaTh TPOOJIEMBI, KOTOPHIE MOXHO PEHIUTh TPHU TMOMOIIH (HUIUIECKUX
METO/IOB,  HCIOJIb3ysd  OINKMCAHWE  HWCCJEJOBAaHMS,  BBUICIATH  IPOBEPSEMOE
MPEANOJI0KEHNE, OLEHHUBATh MPAaBUIBHOCTh MOPSAJIKA HPOBEACHHS HCCIEI0BAHMUS,
JienaTh BbIBOJIBL;

MPOBOAMTH OMBITHI IO HAOMIOEHUI0 (PU3NYECKUX SBICHUN WM (PU3NYECKUX CBOHCTB
Ten (KamwUIApHBIE SIBJICHMS, 3aBUCHMOCTBH JIaBJICHHMsSI BO3JyXa OT €ro o00béMma,
TEeMIIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS U HATPEBAHUSI TIPU U3IIYYCHHUH OT IIBETA
u3Ny4aronie  (Moriaomaroieil) MOBEpXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TEMIIEpaTypbl JKUAKOCTH M IUIOMIAJAA €€ TOBEPXHOCTH, OHIIEKTpHU3aLUsi Tel H
B3aUMOJICCTBUE DJEKTPUUYECKUX 3aps0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHUTOB,
BHU3yaJIM3aIisl MATHUTHBIX TIOJIEH TTOCTOSIHHBIX MAarHUTOB, ACHCTBUS MarHUTHOTO TOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMArHWTa, CBOWCTBA 3JEKTPOABUTATEIIS
MOCTOSTHHOTO TOKa): (OpMyJIHpOBaTh MpPOBEPSiEeMbIe TMPEINONOKEHUs, COOHpaTh
YCTAaHOBKY W3 TMPEIJIOKEHHOTO OOOpYJIOBaHHUSA, OMHUCHIBATH XOJ OMNbITA W
(GbopMyIUPOBaTh BHIBOJIBI;

BBITIOJTHSITh TIPSIMBbIE U3MEPEHUsI TEMIIePaTypbl, OTHOCUTEIHLHON BIAXKHOCTH BO3IyXa,
CHUJIBI TOKA, HAIpPSDKEHUS C HWCIOJB30BAHUEM AaHAJIOTOBBIX MPUOOPOB U JTATYMKOB
bu3NYECKUX BENUYMH, CPAaBHHUBATh PE3YNbTAaThl H3MEPEHUN C Y4ETOM 3aJTaHHOMN
a0COIOTHOM MOTPEIIHOCTH;

MPOBOANTH HCCIIECIOBAHNE 3aBHCHUMOCTH OIHOW (DPU3MYECKOW BETUYHMHBI OT JIPYTod C
WCIIOJIb30BAHUEM NPSIMBIX U3MEPEHUN (3aBUCUMOCTH CONPOTHUBJICHUSI MPOBOJAHHUKA OT
€ro JUIMHBI, TUIOAJAN MOMEPEYHOr0 CEYEHUs] U YIEIbHOTO CONPOTUBIICHUS BELIECTBA
IIPOBOJIHHKA, CHJIBI TOKA, HIYILETO Yepe3 MPOBOIHUK, OT HAMPSKEHUs HA IPOBOHUKE,
UCCJIEIOBAHNE TOCIIEIOBATEIPHOTO U MapauIeNIbHOTO COEIMHEHUM MPOBOJHUKOB):
IUTAHUPOBATh MCCIICOBAHKE, COOMPATh YCTAHOBKY U BBIMONHSITH U3MEPEHUS, CIEIys



MPeJIOKEHHOMY IIaHy, (PMKCUPOBATh PE3yJIbTAThl MOTYYEHHON 3aBUCUMOCTU B BUJE
TaOIHI U TpaUKOB, AETATh BBIBOAKI 110 PE3yJbTaTaM HCCIIeIOBAHMUS;

® [POBOJIUTH KOCBEHHbIE M3MEpEeHMs] (PU3MUECKHX BeIMUYUH (yAeNbHas TEIIOEMKOCTb
BEIIIECTBA, COMPOTUBIICHUE MPOBOJIHUKA, paboTa U MOITHOCTh JIEKTPUUECKOTO TOKA):
IUIAHUPOBATh W3MEPEHHs, CcoOUpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEays
MPEJI0KEHHON HHCTPYKIUU, U BHIYUCIISATH 3HAUCHHUE BETHUUNHBI,

e coOmonaTh MpaBWJia TEXHUKH Oe30macHOCTH Mpu pabore ¢ J1abopaTOPHBIM
00opyI0BaHUEM;

® XapakTepu3OBaTh MPHUHLMIBI JEUCTBUS HW3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOPOM HAa WX ONUCaHHs (B TOM YMCJE: CHUCTEMa OTOIUICHHUS JIOMOB,
THUTPOMETp, MapoBasi TypOWHA, aMIEpPMETpP, BOJBTMETP, CUYETYMK DIIEKTPHUYECKON
DHEPTUH, DIIEKTPOOCBETUTEIbHBIE TPUOOPHI, HAarpeBaTeNbHBIC AIIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SJICKTPOMArHHUT, 3JIEKTPOABUTATEIh
MOCTOSIHHOTO TOKa), HCIOJNIb3Yys 3HaHUA O CBONCTBaX (U3MUECKUX SBJICHUNA U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacrno3HaBaTh MPOCTbIE TEXHUYECKHWE YCTPONCTBA U HU3MEPHUTENbHBIE MPHUOOPHI MO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBII TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETp, JBUTATE]Ih BHYTPEHHEIO CTOpaHHUs, DJIEKTPOCKOI, PEoCTar), COCTABISATH
CXEMBbI 3JIEKTPUUECKUX IIeTel C MOCIeN0BaTebHBIM U MapauIeIbHbIM COCTMHEHUEM
AIIEMEHTOB, Pa3Inyasi yCIOBHBIE 0003HAUYCHUS 3JIEMEHTOB JIEKTPHUECKUX IETICH;

® [PUBOAMUTH MpHUMEPHl (HAXOAUTh MH(MOPMALMI0 O TMpHUMepax) MPAKTUYECKOrO
UCTIOIB30BaHUST (PM3MUECKUX 3HAHWHA B TIOBCEJHEBHOW JKM3HHM IS 0OECreUYeHUs
0e30macHOCTH TpU OOpalleHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COONIOJIEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYXKarolleu cpee;

® OCYILECTBJIATH MOMCK HHpOpMauuu (uzndeckoro cojepxkanus B VHTepHere, Ha
OCHOBE MMEIOLIMXCA 3HAHUN M NyTEM CpaBHEHMs JIOMOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMAIIMIO, KOTOpas SIBISETCS TNPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

® WCIOJB30BATH NP BBHIOJHEHUN yYeOHBIX 3a/JIaHUH HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
(GU3NIECKOTO CO/EepKaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIAJETh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHUs WHGOpMALUU M3
OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e co3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M KpaTKHe YCTHBIE COOOIIEHHs, 00o00Imas
UHPOPMAIIAIO U3 HECKOJIBKUX HMCTOYHUKOB (PU3UYECKOTO COJACPIKaHUsS, B TOM YHUCIIE
nyOIMYHO  TPENCTaBISITH  Pe3yiabTaTbl MPOEKTHOM WM  HCCIENOBATEIbCKOMN
JeSITeIbHOCTH, MPH 3TOM TPAMOTHO HCIIOJIb30BaTh M3YUYEHHBIN MOHSATHIHBIN ammapar
Kypca (pU3MKH, CONPOBOXKIATh BHICTYIICHHE MTPE3CHTAIIUEH;

® [IpU BBHINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBaHUNA (U3NYECKUX IPOLECCOB
pacrpenenaTe 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CIEIUTh 3a BBHINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTHPOBATh €ro, aaeKBaTHO
OLICHUBAaTh  COOCTBEHHBIM BKJIaJd B  JEATENBHOCTb  TIPYIIBL,  BbICTpAaUBaTh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, POSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonuy oOyueHust B 9 Kjacce mnpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypPOBHE JIOJIKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:



UCIIOJIb30BaTh TOHSATHUS: CHUCTEMa OTCuY€Ta, MaTepHalibHash TOYKa, TPACKTOPHUS,
OTHOCUTEJIbHOCTh MEXaHUYECKOIr0 JIBMXKEHHUs, nedopManus (yrnpyras, miacTH4eckas),
TpEHUE, UEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U TMEpPErpy3Ku, IEHTP
TSOKECTH, a0CONMIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE,
MEXaHUYeCKWe KoileOaHWsi W  BOJHBL, 3BYK, MHOPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JATBHO30PKOCTh, CIIEKTPhl WCIyCKaHWS W TorIonieHus, anbda, Oera- M ramma-
U3JIy4EeHHUS], U30TOIIbI, SIJICPHAsI DHEPTETHKA;

pasznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaICHHE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEHCTBUE TEl, PEAaKTUBHOE JIBH)KCHHUE,
Kosie0aTeNbHOE JIBIDKEHHUE (3aTyXarolllhe U BBIHY)KIEHHBIE KOjeOaHUs), pPe30HAHC,
BOJIHOBOE JBWXKEHUE, OTpPaXCHHE 3BYKa, NPSIMOJMHEMHOE PaCIpOCTPAHECHHE,
OTpaXEHUE U MPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CHEKTPAIbHBIX I[BETOB, AMCIEPCHS CBETa,
€CTeCTBEHHAsI PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JMHEHYATOr0 CIEKTpa H3JIy4eHUs)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYCCKUX SIBICHUN B OKPYXKArOIIeM Mupe (B
TOM 4Hclie (PU3UYSCKUE SBIICHUS B TPUPOJIC: MPHIMBEI U OTIIUBEI, JBIDKCHUE TUIAHET
ConHe4YHOM cUCTEeMBI, PEaKTUBHOE JIBUJKEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHME BOJHBI, LyHaMH, 3XO, I[BE€Ta Tel,
ONTHUYECKUE SIBJICHUS B  TPHUPOAE, OHOJOTUYECKOE  JICMCTBHE  BHIMMOTO,
yIbTPaUOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
¢doH, KOCMHUYECKHE IIy4d, PAAHUOAKTUBHOE W3JIyYeHHE TMPUPOIHBIX MHUHEPAJIOB,
JIEMCTBUE PaJIMOAKTUBHBIX M3JIYYEHHI HAa OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOIUTH
MPaKTUYECKYIO0 3a/ladyy B y4eOHYIO, BBIJACISTH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTMCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (HU3UUYECKUE SBICHUS, UCTIONB3Ys (PU3UUECKUE
BEITMYUHBI (CPEeIHsIST 1 MTHOBEHHAs CKOPOCTh Teja MPU HEPaAaBHOMEPHOM JIBIIKCHHH,
YCKOpEHHE, MepeMelleHre, MyTh, YIJIOoBas CKOPOCTh, CHJIa TPEHUs, CUja YIOPYrOCTH,
CUJIa TSOKECTH, YCKOPEHHE CBOOOIHOTO MAJCHHsSI, BEC Telld, UMITYJIbC Tela, UMITYIhC
CHJIBI, MEXaHWYEeCKass padoTa M MOIIHOCTh, TOTCHIIHAIbHAS YHEPTUS TeJa, MOIHATOTO
HaJ[ TOBEPXHOCTHIO 3€MJIH, TOTCHITHATBHAS SHEPTHS CKATOW MPYKUHBI, KHHETUYECKAsI
DHEprus, TOJTHAas MEXaHW4YecKash HSHEprusi, MEepuojJ M YacToTa KojeOaHWMW, ATWHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTeNlb MPEIOMIICHUS
cpenpl), TP ONMUCAHWU TPABWIIHBHO TPAKTOBATh (PU3MUYECKHN CMBICT HCIOJIB3YEMBIX
BEITMYMH, O0O3HAYCHUS W CAWHUIBI (DU3UYECKUX BEIMYHMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIIUYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NUECKHE SIBICHUS U MPOLECCHI, UCTIONB3YS 3aKOH
COXpPAHEHHUsI PHEPTUHU, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUI CYNEPHO3ULIUH CHUII,
MIPUHIUIT OTHOCUTEIBHOCTH [ "anmuies:, 3akoHbl Hpr0TOHA, 3aKOH COXpaHEHUs] UMITYJIbCA,
3aKOHBl OTPaXEHUS W TMPEIOMIICHHS CBETa, 3aKOHBl COXPAHEHUS 3apsAl0BOTO H
MacCcoBOTO UHCEN TMpU SACPHBIX peakUusX, MpU HTOM JaBaTh CIIOBECHYIO
(bOopMyITUPOBKY 3aKOHA U 3aIllUCHIBATH €M0 MATEMATHUECKOE BBIPAKCHHUE;



OOBSICHATh (pU3MUECKUE TMPOLECCHl W CBOWMCTBA Tell, B TOM YHCIE M B KOHTEKCTE
CUTyallUd ~ NIPAaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BbIABIATH  IPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX IIaroB ¢ OMOPOi Ha 2—
3 Wu3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pemath pacu€THbIC 3a7a4M (OMUPAIOIIUECcs Ha CUCTEMY U3 2—3 ypaBHEHHUI), UCTIONIb3YsI
3aKOHBl M (hOpMysbl, CBsI3bIBarOLIME (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHalu3a
yCIOBMS 3a/laud 3allUChlBaTh KpaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIIME WIIH
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYEThl M  OICHHWBATh PEATUCTUYHOCTh IOJIYYEHHOTO 3HAYEHUS
(bu3M4eCcKOil BETUUNHBL;

pacmo3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh NpPU TOMONIM (PHU3UIECKUX
METO/I0B,  MCIIONb3ys  ONMCAaHUE  HUCCIEAOBAaHMs,  BBIACIATH  IPOBEpsieMOe
HPENONI0KEHNE, OLCHWBAaTh IPABWIBHOCTh TOpPSJIKa HPOBEAECHUS MCCIEJOBAaHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOCHUI U OIIBITOB;

IPOBOJUTH OMBITHI 10 HAOIIOJCHUIO (PU3MUECKUX SBICHUN WM (PU3NYECKHX CBOWCTB
Ten (M3ydeHue BToporo 3akoHa HbloTOHA, 3aKOHAa COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MasTHUKA OT MacChl rpy3a U sKECTKOCTH MPY>KUHBI U
HE3aBUCUMOCTb OT aMIUIUTY/Abl MAJIbIX KOJI€OaHUH, IPSIMOJIMHEHHOE paclipOCTpaHEHHE
CBETa, pPa3JIOKEHHE OEJIor0 CBEeTa B CHEKTpP, M3YyYCHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTra B coOuparoniel JuH3e,
HaOJIOICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY U3 U30BITOUHOrO Habopa 000PYAOBaHUS, OMMCHIBATH X0 OMbITa U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

IPOBOJUTH MPU HEOOXOAMMOCTH CEPUI0 NPSMBIX W3MEPEHUH, OINpenenss cpenHee
3Hau€HUEe H3MepsieMOoN BeNUYUHBl ((POKYCHOE pacCTOsIHHME COOMparoniel JUH3bI),
000CHOBBIBATH BHIOOP CrIoco0a 3MepeHust (M3MEPUTENHHOTO PUO0pa);

NIPOBOJIUTH HWCCIICOBAHNE 3aBUCUMOCTEH (DU3MYECKHX BEIMYHMH C HCIOJIH30BAHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MYyTH OT BPEMEHU IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJla OTPaXEHUS CBETa OT yrja HaJeHus U
yria IpejJoMJIeHUsl OT yria MaJieHus): IJIaHUPOBaTh UCCIIEOBAHUE, CAMOCTOSATEIHHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pE3yabTaThl TOJYYEHHOW 3aBHCHMOCTH
¢u3nUecKuX BEIMYMH B BHJIE TAOMUI] U rpaduKOB, AeIaTh BBIBOJBI 10 pe3yjbTaTaM
UCCIIE/IOBaHMS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (PHU3UUYECKUX BEIUYMH (CpelHss CKOpOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh TPYKUHBI, KOAPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIITHOCTh, YacTOTa M TEpPHOJA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKass CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh W3MEPEHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATH
U3MEpPEHUs, Cleqys NPeAsIoKEHHON MHCTPYKIMH, BBIYMCIATH 3HAYCHHE BEJIWYMHBI U
aHAJTU3UPOBATh IOJIyYEHHBIE pEe3yabTaThl C Y4ETOM 3aJaHHOH IOIPEIIHOCTH
U3MEPEHHU;

coOMoaTh TpaBWiIa TEXHUKH 0O€30MacHOCTH Tpu  paboTe ¢ Ja0opaTOPHBIM
o0opynoBaHueM;



pa3nu4yaTth OCHOBHBIC NPHU3HAKU M3YYEHHBIX (U3WYECKHX MOJENel: MaTepuanbHas
TOYKa, a0CONIOTHO TBEPJOE TENO, TOYEUYHbI HMCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IUTaHETapHast MOZEJb aTOMa, HYKJIOHHAsI MOZIENIb AaTOMHOT'O Spa;

XapakTepu3oBaTh IPUHLUIBI JAEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OIOPOI HA UX ONUCAHUS (B TOM UYHUCIIE: CIIMIOMETP, JATYUKH IOJIOKEHUS,
paccTOSHUS M YCKOPEHHS, PAKeTa, 9X0JI0T, OUKH, TIEPUCKOII, (poTOoanmapaT, ONTUIECKHIE
CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), ucnonb3ys 3HaHUA O
CBOMCTBaX (PM3NYECKUX SIBIICHUH U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
UCIOJIb30BaTh CXEMbl U CXEMaTHYHbIE PUCYHKH M3YyYCHHBIX TEXHHYECKHUX YCTPOUCTB,
U3MEPUTENIbHBIX NMPUOOPOB U TEXHOJOIMUECKUX IPOLIECCOB MpPHU PELIEHUH y4eOHO-
IIPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMbI JUIsl OCTPOEHUS M300pak€HUN B IUIOCKOM
3epKajie ¥ coouparoIei JInH3e;

NPUBOANUTH TPHUMEPHl (HAXOAWTh HMHMOPMAIMIO O TMPHMEPax) MPAKTUYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEJIHEBHOW XM3HM A obOecredeHus
0€30I1aCHOCTH TpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YyCTpoicTBamuy,
COXpaHEHMsI 370pOBbsi M COOJIIOIEHHUS HOPM OSKOJOTMYECKOIO IOBEACHHS B
OKpYKaroIlleH cpese;

OCYIIECTBIIAATh MOUCK HHpopManuu Qusnueckoro coaepxkanuss B HHrepHere,
CaMOCTOSITENIFHO (OPMYJIHPYsl TOMCKOBBIM 3alpoc, HAXOMUTh ITYyTH OIPEIeICHUs
JIOCTOBEPHOCTH TOJY4Y€HHOW HMH(pOpMAlMM Ha OCHOBE UMEIOIIMXCS 3HAaHUH U
JIOTIOJTHUTEIbHBIX NCTOYHHUKOB;

UCIIOJIb30BaTh MPH BBHIOJHEHUH YUeOHBIX 3a/1aHUIl HayYHO-TIOMYJISIPHYIO JINTEpaTypy
(GU3MUEeCKOro cojep)KaHus, CIpaBOYHbIE MaTepHuaibl, pecypchl cetu HHTepHer,
BJa/IeTh MpUEMAMMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHUs HHPOpMALUU U3
OJIHOM 3HAKOBOM CUCTEMBI B JIPYTyIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHbBIE M YCTHbIE COOOIIEHHsI Ha OCHOBE MH(OpManuu
U3 HECKOJbKHUX HCTOYHMKOB (DU3MUECKOrO COAEp)KAaHUSA, MYyOJUYHO MPEICTaBIATh
pe3yJIbTaThl MPOEKTHOW WM HUCCIIEN0BATENIbCKON NEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIOJIb30BaTh M3YYEHHbIM MOHATUHHBINA ammapar M3y4yaeMmoro pasaena (U3MKd MU
COMpPOBOXAAaTh BBICTYIUIGHHE Ipe3eHTaluueld ¢ Y4ETOM OCOOEHHOCTEW ayIuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTshI padoThI
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKIIEr0 MUpa
bubmuorexa [JOK
11 o - 2
VISHIEA © Hayka O TpHpoae https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
HSHHCCICHE BETITHIE https://m.edsoo.ru/7£416194
. bubnuorexa [JOK
1. E 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS httos://m.edsoo.ru/7f416194
Hmoeo no pasoeny 6
Pa3nean 2. [lepBoHavaibHbIE CBeJAeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 1
CTpoetiie Beiliectsa https://m.edso0.ru/7f416194
59 JIBr>KeHWE U B3aUMOJICMICTBUE YaCTHI] 5 1 bubnuotexa [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bu6mmoreka [JOK
2. A 2
3 TPETATHBIC COCTOAHILL Betectpa https://m.edso00.ru/7f416194
Hmoeo no pazoeny 5
Pa3nen 3. /IBu:keHne U B3auMoieiicTBUE TeJl
bu6mmorexa [IOK
3.1 M 3
CXATITICCKOC ABIDRCHHC https://m.edso00.ru/7f416194
bu6mmoreka [IOK
3.2 u 4 1
HEPIULE, MACEa, IDIOTHOCTS https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubmuorexa [JOK

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Hmoeo no pazoeny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, s KMAKOCTE U ra3oB
41 JHaBnenue. llepenaua naBieHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
42 Jlarerite XuAKoCTA > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEpHOR HaBICHHC 6 https://m.edso0.ru/7f416194
44 JlelicTBuE XUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Hmoeo no pazoeny 21
Paszgea 5. Pa6ora u MOIHOCTB. JHEPrUust
bu6mmorexa [IOK
A P 1
> aboTa 1 MoHOCTS 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctere MexarmsMbI > 1 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
>3 Mexaniirieckas sHepris 4 ! https://m.eds00.ru/7f416194
Hmoeo no pazoeny 12
PeszepBHOe Bpems 7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 72 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Hmoeo no pasoeny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOSTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hmoeo no pasoeny 37
PesepBHOE Bpems 7
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 72 3 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1. 1
3 3aKOHEI COXpAHCHHA 0 3 https://m.edsoo.ru/7f41a4a6
Hmoeo no pasoeny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hmoeo no pazoeny 15

Pasznen 3. BJICKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hmoeo no pazoeny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 bubnnorexa [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hmoeo no pazoeny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHue cBeTa arToMOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 https://m.edsoo.ru/7f41a4a6
Hmoeo no pazoeny 17
Pa3nes 6. [loBTOpuTe1bHO-0000IIAK0IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 15 2
Kypca ¢pu3nku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hmoeo no pasoeny 15
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 108 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6




HOYPOYHOE INIVIAHUPOBAHUE
7 KIIACC

KoanuecTBo yacoB

Ne Hara JJieKTpOHHBbIEe HH(POBbIE
Tema ypoka Konrpoanubie IpakTuyeckue
n/n Bcero H3y4YeHHs o0pa3oBaTe/bHBbIE Pecypchl
padoThI padoThI
1 ®dusnka — Hayka 0 Ipupoje. SIBieHus npuposl. 1
DU3NYECKUE ABICHUS
5 MexaHH4YecKHe, TeIIOBbIE, JICKTPUIECKHUE, 1
MarHuTHbIE, CBETOBBIE, 3BYKOBBIC SIBJICHUS
3 duznveckue BEJIUUNHBI X UX H3MEPEHHE 1
Ypoxk-uccnenosanue "M3MepeHue TeMnepaTypsl
4 IIPY IOMOIIY JKUJKOCTHOI'O TEPMOMETPA U JaTYMKA 1 1
Temneparyps!”
Kak ¢u3uka u qpyrue ecTecTBCHHBIC HAYKH
5 M3Y4aroT Npupoay. EcrecTBeHHOHAay4YHbBIN METOL 1 Bubmmorexa [IOK
no3Hanus. Onucanue QU3NIECKUX SIBICHUN C https://m.edsoo.ru/ff09f72a
MIOMOLIBIO MOJEIEH
VYpok-uccnenoBanue "[IpoBepka runoTesbl:
6 JIaTIbHOCTH MOJIETA [IIAPHKA, ITyIEHHOTO 1 1
TOPHU30HTAIILHO, TEM OOJIbIIIE, YeM OOJIbIIIE BHICOTA
mycka"
7 Crpoenue BeniecTBa. OMBITHI, T0Ka3bIBAIOLINE 1 Bubnnoreka [IOK
JIICKPETHOE CTPOCHHE BEIECTBA https://m.edsoo.ru/ff09fe0a
8 I 1 butnuoreka IJOK
BIDKEHHE YaCTHII BEIIECTBA
https://m.edsoo.ru/ff0a013e
9 Ypox-uccnenopanue «OIBITH 0 HAOIIOICHHIO 1 1
TEIUIOBOTO PACIIUPEHUS ra30B»
10 ArperaTHbIe COCTOSTHHS BEIIeCTBa 1
B3anmMocBs3b Mexkay CBONCTBAMU BEILIECTB B
1 Pa3HBIX arperaTHbIX COCTOSHUSAX U UX 1 Bubnmoreka IIOK

ATOMHOMOJIEKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH
arperaTHbeIxX COCTOSIHUH BOJbI

https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

12 Mexannueckoe ABIDKeHHE. PaBHOMEpHOE U Bubmmoreka IIOK
HEPaBHOMEPHOE JBMKCHHUE https://m.edsoo.ru/ff0a05c6
13 CkopocTb. EMUHHIEI CKOPOCTH bubmorexa [IOK
https://m.edsoo.ru/ff0a079c
14 Pacder myTH 1 BpeMeHH IBIKEHUS BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0a0ae4
15 Wueprus. 3akon nHepunu. BlanmopelicTeue Ten Bubmmoreka IIOK
KaK MMPUYNHA H3MEHEHHUS CKOPOCTH JIBIKESHHS TEJ https://m.edsoo.ru/ff0a0c10
16 IInoTHOCTH BemecTBa. Pacuer Maccel U 00beMa Tena Bbubanoreka [JOK
IO ero IUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha"6opaTopHasI pabota «OmnpeneneHue mIOTHOCTH
TBEPAOTO Tena»
18 Pemenue 3agau o Teme "[1noTHOCTH BemecTBa" bubamorexa LIOK
https://m.edsoo.ru/ff0al23c
19 Cuuia KaKk XapaKkTepUCTHKa B3aUMOJICHCTBHUS TEI.
Cuna ynpyroctu. 3akon ['yka
JlabopatopHas paboTa «/3ydeHne 3aBUCHIMOCTH
20 pacTshxeHus (epopManni) MpyKUHBL OT
MPUIIOKEHHON CHITBI»
21 SBnenue tarorenns. Cuia THKECTH
29 CBs13b MKy CHIION TSDKECTH B Maccoil Tena. Bec bubnunoreka [JOK
tena. Pemenne 3amay mo teme "Cuna TsoxecTd" https://m.edsoo.ru/ff0al778
23 Cuna TsDKEeCTH Ha Ipyrux mianerax. duznyeckue Bubmmorexa [IOK
XapaKTEPUCTUKH IITaHET https://m.edsoo.ru/ff0a1502
24 W3mepenne cun. AuHAMOMETp bubmmorexa LIOK
https://m.edsoo.ru/ff0al8cc
bubnnoreka IJOK
25 Bec rena. Herecomocts https://m.edsoo.ru/ff0a1778
2 CrnoxeHue ABYX CHJI, HAIIPaBJICHHBIX [0 OJHOU Bubmmoreka [IOK
npsMoii. PaBHOEHCTBYOMIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3amga4 o teme "PaBHopeiicTBytomas crn'
28 TpeHue CKoNbXKEHUS U TpeHue nokos. TpeHue B Bubnmoreka IIOK

MNpUupoJc U TCXHUKE

https://m.edsoo.ru/ff0alb9c



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
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https://m.edsoo.ru/ff0a1b9c

JlabopatopHas paboTa «/3ydeHne 3aBUCUMOCTH

29 CHUJTBI TPECHUS CKOJIBKCHHS OT CUIIBI JaBICHUS U Bubmorewa LIOK
. https://m.edsoo.ru/ff0alcc8
XapakTepa COMPHUKACAIOUINXCS MOBEPXHOCTEN»
30 Pemenne 3amau Ha onpeneneHe
PaBHOJEHUCTBYIOIIEH CUIIBI
Pewenue 3amau no temam: «Bec Tenay,
31 « paq)nqecfoe n3o0pakeHne cui», «CUITbD». bubnmorexa LIOK
N ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOIEHCTBYIOIIAS CHLIT
KonTtponsHas pabora mo remam: «MexaHIIECKOe
32 JIBIDKCHHE», «Macca, IIIOTHOCThY, «Bec Tenay,
«['paduueckoe n3o0paxenue cuim», «CHIIbD)
33 Jasmenne. CiocoObl yMEHBIICHUS U YBETHUCHHS Bubmmorexa [IOK
JaBJICHHS https://m.edsoo.ru/ff0a20a6
34 JaBnenue raza. 3aBUCUMOCTb JJABJICHUS ra3a OT Bubnuorexa IIOK
00BEéMa, TeMIepaTyphl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBneHust TBEPABIMU TEIAMH, Bubnuoreka IIOK
JKUIKOCTSMU | Tazamu. 3akoH ITackais https://m.edsoo.ru/ff0a25b0
36 JlaBrieHue B )KUJIKOCTH U T'a3e, BHI3BAHHOE Bubnmoreka IIOK
JIEICTBUEM CHJIbI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau no teme «/laBiaeHue B KUAKOCTH U bubnunoreka [JOK
rase. 3akoH [lackass» https://m.edsoo.ru/ff0a2826
38 Coo01marommuecs cocyabl brbmmorexa LIOK
https://m.edsoo.ru/ff0a2970
39 TunpaBmaeckuii mpecc Bubmmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [TopuiHeBoi KUAKOCTHBIM HAcOC
Atmocdepa 3emin. [IpHurHBI CyIIECTBOBaHUS
a1 BO3AYIIHOW 000J0YKHU 3eMITH. 3aBUCHMOCTh bubnmoreka IJOK
aTMOC(EpHOTO JIaBJICHUS OT BBICOTHI HAJl YDOBHEM https://m.edsoo.ru/ff0a2b5a
Mopst
butnuoreka IJOK
42 Bec Bo3nyxa. ATMochepHOe naBiieHHE https://m.edsoo.ru/ff0azbs5a
43 N3mepenne atmocdepHoro navieHus. OmbIT Bbubnaunoreka [JOK
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Toppuuennu

https://m.edsoo.ru/ff0a2da8

m 3aBHCUMOCTH aTMOC(HEPHOTO JaBICHUS OT BHICOTHI Bubmuoreka [IOK
HaJl yPOBHEM MODS https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-aneponn. AtMocepHOe NaBjIeHUE Ha Bubnmoreka [IOK
PAa3IUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3amau mo teme " AtmochepHoe naBieHue"
47 JleiicTBHE KUIKOCTH U ra3a Ha MOTPY>KCHHOE B HUX Bubmuoreka [IOK
Teno. ApXUMeI0Ba cuiia https://m.edsoo.ru/ff0a3276
JlabopatopHas paboTa «OrmpeneneHue BuG 110K
HOJTHOTEeKA
48 BBITAJIKABAIOIICH CHJIBI, ICHCTB el Ha TeJIo,
B JICHCTBYION https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KHIKOCThY
JlabopatopHas paboTa mo Teme «lccnenoBanue BuG 110K
HOTHOTEeKA
49 3aBHCUMOCTH Beca TeJa B BOJE OT 00BEMa
https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOH B KUAKOCTh YaCcTH TeJa D
50 [InaBanue Ten Bubamorexa LIOK
https://m.edsoo.ru/ff0a3a96
JlabopatopHnas pabota "KoHCcTpyHnpoBaHue
51 apeoMeTpa Wi KOHCTPYHUPOBAHUE JIOJKU H
ompeieNieHne e€ rpy30no bLEMHOCTH"
Pemenne 3amau mo temam: «[InaBanue cymos.
bubnunoreka [JOK
52 BosnyxorutaBanue», «JlaBiaeHne TBEpAbIX T, 1
N https://m.edso00.ru/ff0a3654
JKUJIKOCTEH ¥ Ta30B)»
KontponabHas padota 1o Teme «JlaBieHne TBEPIbIX
53 TeJ, JKUAKOCTEH 1 ra3oB»/Beepoccuiickas
MpoBepoYHasi paboTa NP MPOBEICHHUU C
HCIIOJIb30BAaHUEM KOMITBIOTEpa
bubnunoreka [JOK
54 Mexanunueckas paboTa 1
https://m.edsoo.ru/ff0a3f82
Bubmmoreka [IOK
55 MomHocTs. EquHAIBI MOIITHOCTH 1
https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenosanue "Pacu€t MontHocTH,
pa3BUBaeMOU MPH MOIBEME TI0 JIeCTHUIIE"
57 IIpocTsie Mexanu3Mmel. Peruar. PaBHoBecue cun Ha
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pbruare

Prruaru B TexHuKe, OBITY U ipupoje. JlaboparopHas

58 pabora «VccnenoBanue yciaoBUi paBHOBECHS 0.5 bubmorexa LIOK
https://m.edsoo.ru/ff0a478e
pbIdaray»
Pemenne 3agau no teMe «YcioBUs paBHOBECHUS Bubmuoreka [IOK
59
pbruara» https://m.edsoo.ru/ff0a48a6
KoadduureHT mone3Horo AeHCTBIS MEXaHU3Ma.
60 JlabopatopHas pabota «3mepenne KI1/] 0.5
HaKJIOHHOH MIOCKOCTH
" " bu6morexa LIOK
61 Pemenne 3anau o teme "Pabora, morHocTh, KITJI https://m.edsoo.ru/ff0adcas
Mexanunueckas sHeprus. Kunerndeckas u Bbubnuoreka [IOK
62
NOTEHIUATbHAS YHEPTHUSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpPaHEHUSI MEXaHHMYECKOM DHEPTHU bubamorexa LIOK
https://m.edso0.ru/ff0a4360
VYPOK-3KCIIEPUMEHT O TeMe " DKCIepUMEHTAITEHOE
64 oIpeieNeHie H3MEHEHH KHHETUYEeCKOH U 1
MOTECHIMAIbHON HEPTUH IIPU CKATBIBAHUH TEJIA TI0
HaAKJIOHHOH miockoctu"
KonrponbHast padora o teme «Pabora n
65 MOIIHOCTh. DHeprusi»/Bcepoccuiickas npoBepoyuHas
paboTa 1pu NPOBEACHUN Ha OYMaKHOM HOCHUTEJIE
66 PeseprHbIit ypok. Pabota ¢ TekcTamu 1o Teme Bbubmmorexa [IOK
"MexaHnueckoe qBrxeHue" https://m.edsoo.ru/ff0a4ee6
67 PesepBHblit ypok. PaboTta ¢ TekcTamu 1o Teme bubmmorexa IIOK
"JlaBreHue TBEPABIX TEI, HUIKOCTEH 1 ra30B" https://m.edsoo.ru/ff0a4ffe
68 PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme
"Pabota. MomHocTh. DHeprus"
69 PesepBHblil ypok.
70 PesepBHblil ypok.

71

PeszepBHblil ypoOK.
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72 PeszepBHbIil ypOK.

OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME
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8 KVIACC

KoanuecTBo yacoB

Nen/m | Tema ypoka KonrposibHbie IpakTHYECKHe data MICKTPORHEIE WHPPOBELIE
Bcero H3y4eHHs o0pa3oBaTebHbIE pecypchl
padoThI padoThI
OCHOBHBIE TOJIOKECHUS MOJICKYJIIPHO-
1 KUHETHYCCKON TCOPUU U UX O;ILITfn,Ie 1 brbmmorexa LIOK
https://m.edsoo.ru/ff0a5256
TOJITBEPIKICHHS
2 Macca u pa3mep aToOMOB U MOJIEKYJI 1
3 Monenu TBEPAOTO, KHUIKOTO U Ta3000pa3HOTO 1 Bubnmoreka IIOK
COCTOSIHUH BellecTBa https://m.edsoo.ru/ff0a540e
OOBsACHEHHE CBOMCTB TBEPIOTO, JKUIKOTO U
4 ra3000pa3HOTO COCTOSIHUHN BEIIECTBAa HA OCHOBE 1
MOJIO’KEHUN MOJIEKYJIIPHO-KUHETHYECKOM TEOpUU
5 Kpucrannmyeckue u aMmopgHbie Tesa 1 bubamorexa LIOK
https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KanmUIIpHOCTE. [loBepxHOCTHOE 1 bubnuoreka [IOK
HATSDKCHHE https://m.edsoo.ru/ff0a5530
7 TemnoBoe pacupeHne 1 cKaTue 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0a5a26
8 Temmeparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO 1
TEIUTOBOTO JIBHKCHUS YACTHII
Buytpennss sneprus. CriocoObl H3MEHEHU S bubmmorexa IIOK
9 . 1
BHYTPEHHE# YHEpTrUu https://m.edsoo.ru/ff0a5c60
10 Buap! Trennonepenauu 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a6412
Vpok-koHpepenuus "[Ipaktuueckoe
11 I/Icpn0m,301;1:1HII)/Ie ;Iermomr,)lx CBOMCTB BEIIECTB U 1 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a65c0
MaTepuasoB B LEJSX dHeprocoepexeHus"
12 KomnuecTtBo TermnoTel. Y aelbHas TEIIOEMKOCTE 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a6976
13 YpaBHeHue TermioBoro Oanxanca. TemmooOMeH u 1 Bubmmorexa [IOK
TEIJIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088

JlabopatopHas pabota "VccinemoBanue SBICHHAS

14 TEIUI00OMEHA NP CMEIIUBAHUY XOJIOIHOM 1 Bubmorexa LIOK
N " https://m.edsoo.ru/ff0a6a98
ropsiaeit BOJbI
Pacyer xonmmuecTBa TEIIOTH, HEOOXOIMMOTO IS
15 HArpeBaHUs TeJa U BRIICISEMOTO UM IIPH
OXJTaXICHUHN
16 JlabopaTopHast padoTa "OnpeneneHue yaeabHON Bubnmoreka [IOK
TEIJIOEMKOCTH BemecTa" https://m.edsoo.ru/ff0aébb0
17 OHeprust TOIUIMBA. Y IeNbHAS TeIUIOTa CrOpaHus bubnmorexa LIOK
https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue u 0TBEpAEBaHUE KPUCTATNTMIECKIX Bubmmorexa [IOK
Tell. Y ienbHas TeIUIoTa [UIABJICHUS https://m.edsoo.ru/ff0a71d2
19 JlabopaTopHnas pabota "Omnpenenenue yaeabHOM Bubnuorexa IIOK
TEIUIOTHI MJIaBJIeHUs JIbaa" https://m.edsoo.ru/ff0a72fe
20 [Tapoobpa3oBanue u KoHAeHCanus. Mcnapenue bubmmorexa LIOK
https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temiora napoodpa3oBaHus 1
21 KOH,I[eHca].[I/Ii. 3aBHCHMOCTH TeMI;epaI;ypH bubmorexa LIOK
https://m.edsoo.ru/ff0a786¢c
KHTICHHUS OT aTMOC(EPHOTO JTaBICHUS
Bnaxxnocts Bo3ayxa. JlabopaTopHas paboTa
22 "OmnpenencHue f)[ZHochen:;oﬁinamiocm bubmorexa [IOK
K https://m.edso0.ru/ff0a7628
BO3JlyXa
23 Pemenne 3aa4 Ha onpeieNIcHUE BIaXXHOCTH
BO3yXa
ITpuHIMTIBI pabOTHI TETJIOBBIX IBUTATENEH.
24 [MapoBas TypOuHa. /IBuraTens BHyTpEHHETO
CropaHus
25 KII TeruioBoro aBurareis. TermnoBble JBUTATEIH Bbutnuoreka IIOK
H 3aIIIUTa OKPYKAFOIEH CpeIbl https://m.edsoo.ru/ff0a7c7c
26 3aKoH COXpaHEHUs W MPEBPAIICHUS YJHSPTUU B
TEILTOBBIX MPOIeccax
97 [ToaroToBka Kk KOHTPOIBHOI paboTe Mo TeMe Bbubmmorexa IIOK

"TemnoBble siBieHus. I3MeHeHue arperaTHbix

https://m.edsoo.ru/ff0a83f2
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COCTOSIHHUH BelecTsa"

KouTtpomnbHas pabora no teme "TemnoBbie

28 sABICHHA. VI3MeHEeHNe arperaTHbIX COCTOSHUH bubnmorexa LIOK
. https://m.edsoo.ru/ff0a86ae
BEIIIECTBA
29 OnexTpu3zanus Tel. J[Ba posia 3MeKTPUIECKUX
3apsAA0B
30 Ypoxk-uccnenoBanne "DISKTPUIAIHS TEI 1
WHIYKIHEH U P COTIPIKOCHOBEHUH"
31 BzaumonaelicTBue 3apspkeHHbIX Ten. 3akoH Kynona Bubmorexa LIOK
https://m.edsoo.ru/ff0a87e4
OnexTpuueckoe noje. HanpsxeHHOCT
32 3HCKT}’_FI/I‘16CKOFO OJIsI. HprHHI/IH CyMEPIO3UIHH bubmmorexa LIOK
. https://m.edsoo.ru/ff0a8ala
3IEKTPUUYECKUX THOIeH
33 Hocurenu snexTpudeckux 3apsaoB.
OnemeHTapHBbIN 3apsan. CTpoeHue aToma
34 IIpOBOTHUKH U AUAIEKTPUKU. 3aKOH COXPAaHEHUS bubnuoreka [IOK
JIIEKTPUYECKOTO 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pewenue 3a1ay Ha mpUMEHEHNE CBOMCTB Bubnmoreka IIOK
DIIEKTPUUYECKHX 3aPSIOB https://m.edsoo.ru/ff0ad0cc
DNEeKTPUUECKUN TOK, YCIOBHUS €r0
36 cymecI;BOBaHI/m. I/Ic;quHKI/I AIEKTPHYECKOTO Bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
TOKa
37 JleiicTBUS 3TEKTPUIECKOTO TOKA Bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
38 Vpok-uccnenoBanue "JleficTBUE 3IEKTPUYECKOTO 1
TOJISl Ha TIPOBOAHUKH U TUAIICKTPUKA"
39 OneKkTpuuecKuil TOK B MeTaIax, )KUAKOCTIX 1 Bubnmoreka LIOK
rasax https://m.edsoo.ru/ff0a9838
40 DneKkTpuuecKas 1emb U €€ COCTaBHbBIE YaCTH
Cuna Toka. JlJaboparopHas pabdora "3Mepenue u Bubmmoreka [IOK
41 0.5
peryiaupoBaHue CHIIBI TOKa" https://m.edsoo.ru/ff0a8bd6
42 DnexkTpuueckoe HanpspkeHue. BoapTmerp. 05 bubnmoreka [JOK

Jlaboparopuas pabota "U3mepenue u

https://m.edsoo.ru/ff0a9e14
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peryarpoBaHue HaNpsDKeHUS'"

ConpoTuBjieHHe MPOBOAHUKA. Y IEIbHOE

Bbubnanoreka [JOK

43
COTIPOTHBIICHHE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHnas paboTa "3aBUCUMOCTb
m INEKTPUUECKOTO COMPOTUBIICHHS TIPOBOTHUKA OT Bubnmoreka [IOK
€ro JUTHHBI, UIONIAH MTOTIEPEYHOTO CCUCHHUSI U https://m.edsoo.ru/ff0aa738
MaTepuana"
3aBHCHMOCTH CHJIBI TOKA OT HANPSDKEHHU. 3aKOH Bbubmmorexa [IOK
45
Oma [utst yJacTKa Iernu https://m.edsoo.ru/ff0aad44a
JlabopatopHas pabota "HcciaenoBanue
6 3aBUCUMOCTH CHJIbI TOKA, UAYIIETO Yepe3 Bubnmoreka IIOK
PE3HCTOP, OT COMPOTUBIICHHS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKEHUs Ha pesucrope”
47 [MocnenoBarenbHOE U MapaIeIbHOE COSTUHEHHS
MPOBO/IHUKOB
JIab 6ota "1
JIOYKEHHS HAITPSHKSHU I NIPY 110CTIeJ0BATEIbHOM
P P " A https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JBYX PE3UCTOPOB
JIab 6ota "1
o | e Too e
,p P 8 https://m.edsoo.ru/ff0aadle
PE3UCTOPOB
50 Pemenne 3aia4 Ha npuMeHeHHe 3akoHa OMa 1 Bbubmmorexa IIOK
Pa3IMYHOTO COEANHEHHUS TPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOITHOCTP AIIEKTPHYECKOTO TOKA. 3aKOH Bubnuoreka IIOK
JTxoyns-Jlenna https://m.edsoo.ru/ff0ab124
59 JlabopatopHas pabota "Omnpenenenue pabOTH U Bubmmorexa [IOK
MOIIHOCTH 3JIEKTPHUIECKOr0 TOKa" https://m.edsoo.ru/ff0ab3e0
s ?II:KTpI/IIIeecCKOI/IVC aue;m u nogpe6m}e<n;no . Buniorexa LIOK
JICKTPUYECKOU SHEPTUH B OBITY. TK
P P v-op https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
[ToaroroBka Kk KOHTPOJIBHON padoTe 1Mo TeMe
A P P Bbubmmorexa IIOK
54 "DnexTprudecKre 3apaasl. 3apsHKCHHBIC Tella U UX

B3auMogeicTBus. I10CTOAHHBIN 3EKTpUYECKUN

https://m.edsoo.ru/ff0abd2c
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TOK

KonrponbsHast pabota no teme "DIEKTpUIECKUE
3apsibl. 3apsUKCHHBIC Tella M MX B3aHMOJCHCTBHS.

. . Bubmuoreka [IOK
55 [TocTostHHBIIH ANEKTPUIECKUN
R . https://m.edsoo.ru/ff0abead
ToK"/Bcepoccuiickas npoBepodHast paboTta npu
MPOBEICHUH C HCIIOJIb30BAHNEM KOMIIBIOTEPA
56 [TocTostHHBIE MarHUTBI, X B3aUMOJICHCTBHE
Ypoxk-uccnenosanue "M3yuenne nonen Bbubmmorexa [IOK
57 " 1
MOCTOSTHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
58 MarnuTtHoe nojie. MarHUTHOE 1oJjie 3eMJIU U ero bubanoreka [JOK
3HAaYCHUE IS )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
59 OmnbiT OpcTena. MarHuTHOE TMOJIE AJIEKTPUIECKOTO Bubnuorexa IIOK
TOKa MarHUTHOE MOJIe KaTYIIKH C TOKOM https://m.edsoo.ru/ff0acld2
[IprMeHeHne 31EKTPOMAarHUTOB B TEXHHKE.
60 )Ip6 6Tp " N 05 bubnuoreka [IOK
aboparopHas pabota "H3ydeHue neicTBUs .
paTopHaz p i \ https://m.edsoo.ru/ff0ac74a
MarHUTHOTO IOJISI Ha TMIPOBOAHUK C TOKOM
DJIeKTpOIBUraTeNb OCTOSIHHOTO TOKA.
Vcnonp30BaHme 3JEKTPOABHTATENCH B
61 . P Bbubmmorexa IIOK
TEXHUYECKHX yCTPONUCTBAX M HA TPAHCIIOPTE.
yerp \ P P https://m.edsoo.ru/ff0ac86c
JlabopatopHas padora "KoncrpynpoBanue n
n3y4deHue paboThl AIeKTpoaBHraTess'
62 OmnsiTel @apajest. 3aK0H JIEKTPOMArHUTHON
naaykuuu. ITpasuiio Jlenna
Onexrporereparop. CrocoObl momydeHus
63 ANIEKTPUUYECKOH IHEPIHU. DIEKTPOCTAHIIMHU Ha
BO300HOBJIIEMBIX HCTOYHUKAX OHCPIUU
64 [ToaroroBka Kk KOHTPOJIBHON padoTe 1Mo TeMe
"DneKTpu4ecKue 1 MarHUTHBIE SIBICHUS"
KoHnTpoapHas padoTta 1o Teme "DiIeKTpruuecKue u
65 MarHuTHbIE sBIeHUA"/Bcepoccuiickas Bubmmorexa IIOK
npoBepoUHast paboTa Py IMPOBEICHHH HA https://m.edsoo.ru/ff0ach14
OyMa)XHOM HOCHTEIIe
66 PesepBHbIii ypok. PaboTta ¢ TekcTamMu 1o TeMe Bubnmorexa ITOK
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"TermoBble SBIeHUA"

https://m.edsoo.ru/ffOacc5e

PezepBHbIit ypok. PabGora ¢ TekcTamu 1o Teme

Bbubnanoreka [JOK

67 "TTOCTOSIHHBIHN DIICKTPUIECCKUIN TOK" ! https://m.edsoo.ru/ff0acdc6
68 PezepBHbIit ypok. PabGora ¢ TekcTamu 1o Teme 1
"MarHuTHble aBIeHUA"
69 PesepBHbIit ypoK. 1
70 PesepBHbIi ypok. 1
71 PesepBHBIii ypoK. 1
72 PeszepBHBII ypOK. 1
OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 72 14.5



https://m.edsoo.ru/ff0acc5e
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9 KJIACC

KoauuecTBo yacoB

aTa DJIeKTPOHHbIE HH(PPOBLIE
Ne n/mm Tema ypoka KoHTpoJibHbBIE IMpakTuyeckue A P bp
Bcero H3y4eHHs o0pa3oBaTebHbIE pecypchl
padoThI padoThI
1 Mexanuueckoe ABIKCHHE. MaTepualibHasi TOuKa 1
5 Cucrema otcuera. OTHOCUTEILHOCTh 1 Bubnmoreka IIOK
MEXaHUYECKOTO IBHKCHHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE NIPSIMOJIMHEHHOE TBHYKCHUE 1 Bubmmorexa LIOK
P P A https://m.edsoo.ru/ff0ad19a
4 HepaBHOMeEpHOE IpsAMOIHHEITHOE TBIKCHUE. 1
CpenHsis 1 MTHOBEHHAsI CKOPOCTh
5 IIpsiMonuHeiHOE paBHOYCKOPEHHOE IBUXKCHHUE. 1 bubnuoreka [JOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CKOpPOCTh MPSIMOJMHEHHOTO PABHOYCKOPEHHOTO 1
nBikenus. ['paduk ckopoctu
JIab 6ota "O
; A 3 Babamoresa LIOK
P Ii yerop " 8 https://m.edsoo.ru/ff0adb18
HAKJIOHHOH IIIOCKOCTH
8 CBoboanoe magenue tea. OneiTe! ['amunes 1
. PaB;m(/)[esI:)%e ;IBI/:KeHI/IJe_[ noeciKI;yncHOCT:. all'[eplzlo;:[ . BuGmiorexa LIOK
1 YacTOT: Hus. JInHeliHas u yriioBas
pat s https://m.edsoo.ru/ff0ael76
CKOpOCTH
10 LenTpocTpeMuTensHOE YCKOPEHHE 1
Bubnmoreka IIOK
11 Ile if 3akoH HeroToHa. BekxTop ¢ 1
PEBEE 1 HbIOTOH TP CHIH https://m.edsoo.ru/ff0ae612
Bropoii 3akon Helorona. PaBHonelicTByromas Bubnmoreka [IOK
12 1
cuia https://m.edsoo.ru/ff0ae72a
bubnmoreka [JOK
13 Tperuii 3akoH Hetorona. Cynepnosunus cui 1 htI:DSJT:I;/n:.eI;SCI)-E).rU /£026982
14 Pewienue 3a1au Ha npuMEHEeHUE 3aKOHOB 1 Bubmmoreka IJOK

Hrrorona

https://m.edsoo.ru/ff0aeb6c
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Bubmmoreka IIOK

15 Citna ynpyrocti. 3axoi I'yka https://m.edsoo.ru/ff0aeca2
16 Pemienue 3anau no teme «Cuiia ynpyroctu»
17 JlabopaTopHast padoTa «OnpeieneHue 5KeCTKOCTH Bubnmoreka [IOK
HPYKUHBI» https://m.edsoo.ru/ff0aee28
Bbubanoreka [JOK
18 Cina Tperi https://m.edsoo.ru/ff0af738
19 Pemenue 3anau mo teme «Cuiia TpEHUS» brbmmorexa LIOK
https://m.edsoo.ru/ff0afa26
20 JlabopatopHas pabota "OmnpeneneHue Bubnuorexa IIOK
K03 UIMEHTA TPCHUS CKOJIBKCHHUS" https://m.edsoo.ru/ff0af8be
21 Pemrenne 3amad o teme "3axonsl HeroTona. Cuia Bubnmoreka IIOK
yrnpyroctd. Cuna tpeHus” https://m.edsoo.ru/ff0afb8e
29 Cuna TSHDKECTH M 3aKOH BCEMUPHOT'O TATOTEHUSI. Bubmmorexa [IOK
Yckopenue cBOOOIHOTO MaIcHHs https://m.edsoo.ru/ff0af044
Ypoxk-koHpepeHuus "J{BrxeHune Tex BOKpYr
23 rpaBuTanioHHOrO 1eHTpa (CosiHeUHas cucTtemMa).
Tanmaktuxu"
Pemrenne 3amad mo teme "Cuma TSOKECTH U 3aKOH Bubnmoreka IIOK
24
BCEMHUPHOI'O TATOTEHUS" https://m.edsoo.ru/ff0af5f8
IlepBas kocmudeckast ckopocTs. HeBecomocTs 1 bubmmorexa IIOK
25
neperpys3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepHaibHOW TOUKU. AOCOIIOTHO
26 TBEpI0€ Teno. PaBHOBecHe TBEPIOTO Tena ¢ bubmmorexa IIOK
3aKPEIUIEHHOH OChIO BpamieHiss. MOMEHT CHIIBL. https://m.edsoo.ru/ff0afe36
LlenTp Tsxxectu
PaBHOBecue MaTepuanbHONW TOUKU. AOCOIIOTHO
97 TBEpAOE Teno. PaBHOBECcHE TBEPIOTO TeEa C
3aKpeIUIEHHOM OChbio BpalleHUsl. MOMEHT CUIIBL.
LlenTp Tsxxectu
28 Pemenne 3anau no teme "MomeHT cunsl. LlenTp Bubnmoreka IIOK
TspKecTH" https://m.edsoo.ru/ff0b02b4
29 [ToaroToBka K KOHTPOIBHOI paboTe Mo TeMe Bbubmmorexa IIOK
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"MexaHnueckoe IBIXKEeHHE. B3anMoneiicTrsrue
Ten"

https://m.edsoo.ru/ff0b0408

KonTtponsHas pabdora mo teme "MexaHndeckoe

Bubnmoreka IIOK

30 nBWXeHMe. B3anmonelicteue ten'” https://m.edsoo.ru/ffOb06ec
Nmnynbe Tena. UMnynsc cuiibl. 3aKoH
31 COXpZHeHI/IH I/IMl'[yJ'II)Za. VYnpyroe u Heynpyroe bubmorexa LIOK
. https://m.edsoo.ru/ffOb07fa
B3alMOJIeIiCTBHE
32 Pemenne 3anad mo Teme "3aKk0oH COXpaHEHUS Bubnmoreka IIOK
AMITYITBCa" https://m.edsoo.ru/ff0b096c
33 VYpox-koupepeHuus "PeakTuBHOE NBIIKEHUE B
MIPUPOJIE U TEXHUKE"
34 Mexannueckasi paboTa ¥ MOIIHOCTh bubnmorexa [IOK
https://m.edsoo.ru/ff0b0ad4
35 Pabora criipl TsKECTH, CHITBI YIPYTOCTH H CHITBI Bubmmorexa [IOK
TpeHus https://m.edsoo.ru/ff0b0db8
JlabopatopHas paboTa «OmnpeneneHue padboTh
36 CHWJIBI TPEHUS TIPU PAaBHOMEPHOM JIBH)KCHUU Tella
10 TOPU30HTAIBHOI TOBEPXHOCTI
37 CBs13b 3Hepruu U padotel. [ToTeHIMaIbHAS
SHEPTHsl
38 Kunernueckas sneprus. Teopema o Bubmmorexa [IOK
KHHETUYECKOI SHepruu https://m.edsoo.ru/ff0b0c32
39 3aKoH COXpaHEHUS YHEPTHH B MEXaHHKE
JlabopatopHas paboTa «/3y4yeHne 3aKoHa bubnunoreka [JOK
40
COXpaHEHHs] YHEPTHNY https://m.edsoo.ru/ffOb12fe
41 KounebaTenpHOE IBHKEHHE U €TI0 XapaKTePUCTUKH bubmorexa LIOK
https://m.edsoo.ru/ff0b1858
42 3aryxaromue KonebaHus. BeiHyXIeHHbIS bubnmoreka [JOK
KosieOanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MateMaTHuecKuil U Npy>KUHHBIA MasTHUKU
YPOK-I/ICCJECI[OBaHI/Ie «3aBHUCUMOCTb IlepHoJa Bumiorexa LIOK
44 Kosie0aHuH OT )KECTKOCTH MPY>KUHBI K MaCChI

rpy3a»

https://m.edsoo.ru/ff0b197a
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https://m.edsoo.ru/ff0b197a

[IpeBparneHne 3HEPrUN IPH MEXAHUIECKUX

45
KoJieOaHMAX
46 JlabopatopHnas paboTa «OtpeneneHue 4acToThl U Bbu6mmorexa [IOK
TIepro;ia KoebaHuit IpyKHHHOTO MasiTHAKA https://m.edsoo.ru/ffOblaec
JlabopatopHas pabota «IIpoBepka
47 HE3aBUCHMOCTH TIEpHOa KOoJeOaHuii rpysa, ﬁ;g;??iﬁiiﬁﬁ/ ff0b197a
MOZBEIICHHOTO K HUTH, OT MaccChl Ipy3a»
48 Mexannueckue BOJHbI. CBOMCTBA MEXaHHYECKUX Bubnmoreka IIOK
BOJIH. [IpOI0IBHEIE U TTOTICPEYHBIC BOJTHBI https://m.edsoo.ru/ff0b21fe
49 Ypok-koupepeniusa "MexaHHUSCKHE BOJIHBI B
TBEpAOM Tene. CelicMuueckue BOJIHbI"
50 3Byk. PactipocTpaHenne u oTpakeHHe 3ByKa
51 Ypoxk-uccnenopanue "HabmaroaeHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4YacTOTHI"
59 I'poMKOCTB 3ByKa U BBICOTa TOHA. AKYCTUYECKUI
pe30HaHC
53 Ypox-koHpepeHuus "YiabTpa3Byk 1 HH(pa3ByK B bubnuoreka [IOK
OpHUpOJIe U TeXHUKe" https://m.edsoo.ru/ff0b23ca
'll'Ioz[rOTOBKa K KOHTPOJBHOH paboTe Mo Teme BuGmorexa LIOK
54 H3]:1(I)(J(I)}I;Iz"COXpaHeHI/IH. MexaHnuecKue KoxeOanus https://m.edsoo.ru/ffOb25f0
55 KontponsHas pabora o Teme "3aKoHBI
coxpaHeHHs. MexaHndecKrue KoJIeOaH!s 1 BOJHBI"
56 DNEeKTPOMarHUTHOE T0JIe. DIIEeKTPOMAarHUTHBIE bubnunoreka [JOK
BOJIHEBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3NIEKTPOMArHUTHBIX BOJH
Ypox-koHpepeHuns "llIkana 3meKTpOMarHUTHBIX Butmmorexa LIOK
S| som. Meomsomame smexmpouarmTi son htps:/m.eds00.1/10b21eE
VYpok-uccnenosanue "M3ydenne cCBONCTB BuGmorexa L{OK
59 34266[;11) :}ﬁa:;?z::gozzf}l ¢ HOMOILPRIO https://m.edsoo.ru/ff0b2c6c
60 Permenue 3a1au Ha onpeieIeHIE YaCTOThI
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JUIAHBI SHQKTpOMarHHTHOﬁ BOJIHBI

61 DneKkTpoMarHuTHas npupojaa ceera. CKopocTh Bubmuoreka [IOK
cBeta. BosHOBBIE CBOMCTBA CBETa https://m.edsoo.ru/ff0b31d0
" I i
2 scnpocpasce cnera. arsierus Coxsa bimorera LOK
bactipoctp ' a https://m.edsoo.ru/ff0b3658
JIyHbI
63 3aKoH OTpakeHHUs cBeTa. 3epkaia. Pemrenne 3agaq Bbu6mmorexa [IOK
Ha TIPUMCHEHNE 3aKOHa OTPaXKEHHs CBETa https://m.edsoo.ru/ff0b38c4
64 n 3 Bubmuoreka [IOK
€JIOMIICHHE CBETA. 3aKOH IIPEJIOMJICHHUS CBETa
p P https://m.edsoo.ru/ff0b3aea
o gzngoe;:)HZTpeeHHse Oc;l“poa)KeHI/IeeCBeeTii). BiGmorexa LIOK
MOJIb30BAHUE TIOJIHOTO BHYTPCHHET
" . yIp https://m.edsoo.ru/ff0b3c5c
OTpaKCHHS B ONITUUCCKUX CBETOBOIAX
JlabopatopHnas pabota "HccnenoBanue
66 3aBHCHMOCTH yTJIa MPEJIOMIICHHS CBETOBOTO JIyda
OT yrIja MaJieHus Ha rpaHuie "Bo3ayx-cTexiao""
Ypok-koudepenius "Vcroap30BaHUE MOJTHOTO
67 BHYTPEHHETO OTPaKCHUS: CBETOBOJIHI,
ONTHUKOBOJIOKOHHAS CBSI3b"
68 JInn3el. OnTudeckas Cuiia JIMH3bI Bubmmorexa LIOK
' https://m.edsoo.ru/ff0b3f2c
69 IMocTpoenue n300paxkeHui 3a bubamorexa LIOK
HHUE U HU B TMH3aX
P P https://m.edsoo.ru/ff0b444a
B | s i O doee
TOSIHUSL ¥ OTITHY W CHJIBI COOU i
P " patott https://m.edso0.ru/ff0b4206
JIH3BI
Ypok-koupepenius "ONTHYSCKIE JTHH30BbIC bubnunoreka [JOK
71
nprOopsI" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 xak o ecKasi cuctema. 3peHne Bubmorera LIOK
J1a3 KaK ONTHYECKAsi CUCTEMA. HU
P https://m.edsoo.ru/ff0b4684
73 Ypoxk-koudpepenmus "Jledexrsr 3perns. Kak
COXpaHHUTH 3peHne"
74 Paznoxxenue Genoro cBera B crieKTp. ONBITHI Bubnmoreka IIOK
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Herotona. CroxeHHe CIeKTPaIbHBIX I[BETOB.
Hucnepcus ceera

https://m.edsoo.ru/ffOc0f4c

JlabopaTopHas paboTa "OMBITHI 10 Pa3I0KEHUIO
0eoro cBeTa B CIIEKTP U BOCHPHATHIO IBETA

Bubnmoreka IIOK

» TPEIMETOB TIPH UX HAOIOICHUHN Yepe3 IIBETOBbIC https://m.edsoo.ru/ffOcOe2a
¢unpTper”
76 VYpok-npakTukyM "BonHoBbIe cBoiicTBa cBeTa!
qucniepcust, uaTepdepenius u audpaxms”
77 OmnsiTel Pesepdopna n mmanerapHas MOIeIb Bbubmmorexa [IOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Toctynatsl bopa. Moaens atoma bopa
79 VcmyckaHue U MOTJIOIIEHHE CBETa AaTOMOM. bubnuoreka [IOK
KBauTbl. JInHeHvaThie COEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypoxk-nipaktukyMm "HabiroqeHre ciekTpoB Bubnuorexa IIOK
ucyckanus" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTE U €€ BUBI bubmorexa [IOK
https://m.edsoo.ru/ff0c1672
82 Crpoenne aToMHOTO spa. HykimoHnHast Moenb Bubmmorexa LIOK
https://m.edsoo.ru/ff0c18ac
83 PammoaktuBHbIe peBpatneHus. M30Tomb Bubmorexa LIOK
https://m.edsoo.ru/ff0clal4
84 Pemrenue 3amau o teme: "PagnoakTuBHbBIE Bubnnoreka [IOK
npeBpartieHus" https://m.edsoo.ru/ffOclb4a
85 [lepuox nomypacnana
86 Ypok-koupepeHnius "PaaroakTHBHbIC U3TyUCHUS bubnunoreka [JOK
B MIPUPO/IC, METUIINHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 Snepuble peakunu. 3aKOHBI COXPAHEHUS Bubnmoreka [IOK
3apsI0BOTO M MACCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58
88 DHeprus CBsI3U aTOMHBIX sifiep. CBA3b MacChl bubnmoreka [JOK
DHEPTUH https://m.edsoo.ru/ff0cld7a
89 Pewenue 3aaau no teme "SAnepHsie peakuuu"
90 Peaxuuu cunTe3a u aeneHus saep. Mlcrounuku Bubmmoreka IJOK

sHepruu CosHIa U 3BE37

https://m.edsoo.ru/ff0c1e88
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Ypoxk-koHbepenius "SAnepHas SHEpreTHKA.

91 JleiicTBUS palMOaKTHBHBIX M3JIyUYCHHI HA )KUBBIC
opraHu3msI"
IToaroToBKa K KOHTPOJILHOM paboTe O TeMe
92 "9Ji[eKTp0MaFHI/ITHO§ ToJe. :)IJ)ICKTPOMaFHI/ITHBIe Bubmorerca LIOK
https://m.edsoo.ru/ff0c223e
BOJTHEL. KBaHTOBEIC SIBIICHUS"
KonrponbsHas pabota o teme
93 "DIeKTPOMAarHUTHOE TI0JIe. DJIEKTPOMAarHUTHBIE
BOJIHEL. KBaHTOBEIC SIBIICHUS"
94 [ToBTopeHnue, 06001meHue. JlabopaTopHble paboTHI bubnuoreka [JOK
no kypcy "Bsanmoneiicteue ten" https://m.edsoo.ru/ff0c245a
IToBTOpeHue, 0600IIeHHE. PelieHie pacyeTHBIX U
95 Ka‘IeCTI];eHHL’IX 332[:;{1 0 TEME "TeHJ'I(I))BBIe bubnmorexa [OK
" https://m.edsoo.ru/ff0c2572
MPOLIECCHI
IToBTOpenue, 0600mEenne. Pelenre pacyeTHLIX U
96 Ka‘IeCTI;eHHLIX 3a)1:111 mo Teme "KII/T I;ermom)lx bubmorexa [IOK
o https://m.edsoo.ru/ff0c2a22
JIBUTATEIICH
ITosTOpenue, 0600mEenne. Pelenne pacyeTHLIX U
97 Ka'-IeCTI])BeHHI;IX 3a)1:111 110 TEME "KHI[p bubmorexa [IOK
. https://m.edsoo.ru/ff0c2b30
3JIEKTPOYCTAHOBOK
98 IToBTOpenue, o6obmeHue. JlaboparopHbie pabOTHI Bbubmmorexa [IOK
o Kypcy "CBeroBble siBiieHHs" https://m.edsoo.ru/ff0c2¢c52
99 IToBTOpenue, 0600IIeHHe. PaboTa ¢ TekcTamMu 1Mo butnuoreka IJOK
Teme "3aKOHbI COXpaHEeHHs B MeXaHHKe" https://m.edsoo.ru/ff0c2d6a
100 IToBTOpenue, 0600IIeHue. PaboTa ¢ TekcTaMu 1Mo butnuoreka IJOK
teme "Konebanus u BoJHb!" https://m.edsoo.ru/ff0c2e82
101 IToBTOpenue, 06o6menue. PaboTa ¢ Tekctamu 1mo Bubnnoreka [IOK
TeMe "CBeTOBbIC SBICHHA" https://m.edsoo.ru/ff0c3044
102 IToBTOpenue, 0606menne. Pabora ¢ Tekctamu 1o
teme "KBaHTOBas U saepHas puszuxa”
IToBTOpenue, 06o6menue. PaboTa ¢ Tekctamu 1o
103 teme "JlaBiaeHue TBEPABIX TEN, KUAKOCTEH U

razos "
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IToBTOpenue, o6o0menue. PaboTa ¢ Tekctamu 1mo

104 teme " Pabota 1 MOImHOCTE. DHEpTHs !
[ToBTopenue, ob6odIeHue. PadoTa ¢ Tekcramu 1o

105 TeMe "DIIEKTPUICCKHIC U MAarHUTHBIC SBJICHUS 1

106 IToBTOpenue, 06o6mIeHue. PaboTa ¢ TekcTamMu 1Mo 1
teme " MexaHU4ecKHe SIBICHUS "

107 IoBTOpenue, o6o6meHue. PaboTa ¢ TekcTamu Mo 1
teme " MexaHn4eckue KoeOaHust ¥ BOIHBI
IToBTOpenue, o6o6menue. PaboTa ¢ Tekctamu mo

108 teme " DIIEKTPOMArHUTHOE TI0JIE U 1
3JIEKTPOMAarHuTHbIE BOJIHBI "

OBIIEE KOJIMYECTBO YACOB I10 TTPOT'PAMME 108 27







YYEBHO-METOJJNYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» dusuka, 7 knacc/ [lepeimkua A.B., OG11ecTBO ¢ OrpaHMYeHHOM OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE 00IIIECTBO
«M3parensctBO «IIpocBemienne»

» Gusuka, 8 knacc/ [lepeimkun A.B., O611eCcTBO ¢ OrpaHUYEHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE 0OIIECTBO
«3narensctBo «IIpocBemenue»

» Gusuka, 9 knacc/ [lepeimkun .M., I'ytauk E.M., UBanoB A.I., [letpoBa M.A., AKlIMOHEpHOE 0OIIECTBO

«M3parensctBO «IIpocBemienne»

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. I'pomuea O.M. KoHTpoJibHBIE U caMOCTOsITEIbHBIE PaObO0ThI MO (pu3uke 7 kiacc: k yueOHuky A.B. [leppiikuna. duszuka.
Txnacc. —M.: U3patenscTBOo «DK3ameny» 2015.

2. Metoaunueckoe nocodue k yueOHuky llepoimkun A.A. ®I'OC. dunonosuu H.B., 2015

3. CoopHnuk 3amad 1o ¢pusuke 7-9 k1. A.B. Ilepsimkun; coct. H.B.®unonosuu.-M.: ACT: Actpens; Bnagumup BKT, 2011



4. BonkoB B.A. YHuBepcaibHbie OypoOYHbIe pa3paboTKu 1o ¢pusnke: § Kiacc. — 3 —€ u3Jl.. nepepadort. u aom. — M.:
BAKO, 2012

5. A.E.MapoH, E.A. Mapon KoHTpoJibHBIE U cCaMOCTOSITEIbHBIE pabOThI MO Pu3nKe 8 KIacc: K yueOHUKy A.B.
[Tepreimkuna. Guszuka. 8knacc. — M.: U3narensctBo «/poda» 2014,

6. XaHHaHOB, XaHHaHOBa «COOpHHUK TECTOB M0 (u3mnke. 9 Kmace»

7. PeimkeBud «COOpHUK 3a1a4 1o pusuke 9-11 kiacchbl

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETN HHTEPHET
- http:www.ivanovo.ac.ru/phys

- http:www.history.ru/freeph.htm

- http:phdep.ifmo.ru

- http:physics.nad.ru

- http://www.elmagn.chalmers.se/%7eigor
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