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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJIOXEHUI M TpeOoBaHUN K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTaHus W KoHIenmwmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpMHUPOBaHUE
€CTECTBEHHOHAYYHOW TIPaMOTHOCTH OOYy4aloUIMXCsd W OpraHu3alMi0 HM3y4deHHs (QU3UKU Ha
JeSITeIbHOCTHON OcHOBe. B mporpamMme mo (u3MKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmmzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yibTaraM  OOyueHHus, a  TakkKe  MEXKIPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.
[IporpammMa 1o ¢u3MKE yCTaHABIMBAET pacHpeAciieHre y4yeOHOro mMaTrepualia 1o rojam
o0ydeHust (1Mo Kjiaccam), NpeajgaraeT TPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJEpKaHUS U Yy4€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaroINXCs.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
®u3rKa SBISETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJNIbKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, N3y4aeMbIX XUMUEH,
Ouosorueii, actpoHoMHerd U Qu3nyeckoi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, MPEeNoCTaBisieT HaumOojee siCHble oOpas3lbpl MPUMEHEHHs] HAy4HOro MeToja
MO3HAHUS, TO €CTh CII0C00a MOTYYEHHUs JOCTOBEPHBIX 3HAHUH O MUDE.
OpHa M3 IIaBHBIX 33Ja4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO TPAMOTHOCTb:
® HAy4YHO OOBSACHATH SIBJICHUS,
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;
® HHTEPHPETUPOBATH JAHHBIE W HCIOJIb30BaTh HAy4yHBbIE JOKa3aTeNIbCTBA IS
MIOJIyYEHUS BBIBOJIOB.
[lenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETICHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa3oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuy, peadu3ylOIIUX OCHOBHBIE 00111€00pa3oBaTelIbHbIE MPOTPaMMBb,
yrBepxkaAEHHON pemeHnneM Kosernn MunncrepctBa npocselieHusi Poccuiickoit denepannn
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu n3yyenus pu3nku:
e [puoOpeTeHHe HHTEpeca M CTPEMIICHHS OO0yJaloluxcs K HAaydHOMY H3y4EHHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

® Dpa3BUTHE TMPEJCTABICHHA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
HCCJIEIOBATEIHCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3Y4E€HHUS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;



e (opMupoBaHHE MPEICTABICHUNA O POIU (PU3UKHU JUISI PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

® Dpa3BUTHE INPEACTABICHUNH O BO3MOXKHBIX cdepax Oyaymed npodeccnoHaIbHON
NeSITEIbHOCTH, CBA3aHHOM ¢ (PM3UKOM, MOATOTOBKA K JajbHENHIIEMYy O0yUYEHHIO B 3TOM
HarpaBJICHUH.

JocTikenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 00ecreurnBaeTCs PEIICHUEM CIICAYIOLINX 3a4a4:

e mpuoOpeTeHue 3HAHWKA O JAUCKPETHOM CTPOEHUHM BEIECTBA, O MEXAaHHMYECKHUX,
TEIUIOBBIX, MIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

e [puoOpeTeHWe yMEHUH ONUChIBaTh U  OOBICHATH (PU3MUECKUE SBICHUS C
UCIIOJIb30BAaHUEM I10JTyYEHHbBIX 3HAHUIH;

® OCBOGHHME METOJIOB DELICHHUsS NPOCTEHIINX pacu€THBIX 334ad C HCIHOJIb30BAHUEM
bu3nUecKux Mojienel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e Dpa3BUTHE YMEHMH HaONIOJaThb NPUPOAHBIE SBJICHUS W  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTAIbHBIE HCCIIEAOBAaHUS C MCIIOJIb30BaHHEM
U3MEPUTEIBHBIX PHOOPOB;

e OcBOEHHME MPUEMOB PabOTHl ¢ MH(popMaiued (GU3MUECKOro coaep’KaHMs, BKIIOYas
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (U3MKU, aHAIU3 M KPUTHYECKOE
OlLIEHUBaHHE HHPOPMALIUY;

® 3HAKOMCTBO €O cepamu npodhecCHOHATBHON AEATEIHHOCTH, CBA3AHHBIMU C (DU3UKOH,
U COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha JIOCTUKEHUAX (PU3NUeCcKOi HayKH.

Ha wn3yuenue ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE OCHOBHOI'O 00ILEro odpa3oBaHus

oTBoAMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENI0).

[Tpennaraemslii B mporpamme o (Gpu3Mke nepedeHs JJabopaTopHbIX pabOT U OMBITOB HOCUT
peKOMEHIaTeNbHBIA XapaKTep, YUUTENb JIelaeT BbIOOp MpoBeneHus 1adOopaTOpHBIX PadOT U
OTIBITOB C YUETOM MHIUBUYaTbHBIX OCOOEHHOCTEN 00y4JaroInXCsl, CIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O I'OCYJJapCTBEHHOI'O 3K3aMeHa Mo (hU3HKe.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUpPa.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEILJIOBBIC, AJIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MpudOOpHI.
[TorpemHocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢usuka u apyrue ecTrecTBEHHbIE HAyKH HM3Yy4daloT NMpupony. EcrecTBeHHOHAYYHBIH
METOJl TO3HaHMs: HaOJIIOJEHHE, ITOCTAHOBKA HAyYHOIO BOIIPOCA, BBIABM)KEHHUE TI'MIIOTE3,
SKCIIEPUMEHT [0 TMPOBEpKEe THUMOoTe3, O0OBbsAcHeHHEe HalmogaemMoro sieHus. Omnucanue
bu3NYECKUX SIBICHUHN C IIOMOIIBIO MOJETEH.

Hemoncmpayuu.

1. MexaHunueckue, TeIUIOBbIC, IJIEKTPUIECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. ®dusnueckue MpuOOPHI U MPOIEAypa MPSIMbIX U3MEPEHHI aHAIOTOBBIM M IU(POBBIM

puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

OmnpeneneHne 1EHbI IEIEHUS IKaIbl HK3MEPUTEIHHOTO IPUodopa.
N3mepenne paccTOsTHUM.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeEIa.

Omnpenenenue pasMepoB MalbIX TEN.

AN .

N3mepenne TtemrepaTypbl MNpH TOMOIIM JKHUIKOCTHOTO TEpMOMETpa M JaT4yHKa
TEeMIIepaTyphl.
6. IlpoBeneHue wuccieqoBaHHUS MO MPOBEPKE THIOTE3bI: NaJbHOCTh MONETA IIAPHKA,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BHICOTA MTYCKA.

Pa3nen 2. [lepBonayaibHble CBeleHUs 0 CTPOEHHH BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. ONBITH, JOKa3bIBAIOLINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBHKCHHUS YacTHI[ C TEMIIEpaTypoOH.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopaeiicTBue dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEH U TBEPIBIX
(kpuCTaIUTHYECKUX) Tel. B3auMOCBs3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M WX aTOMHOMOJIEKYJISIPHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHhIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHKCHHS.

2. Ha6mronenue quddy3un.

3. HaGmronenue siBIeHUH, OOBACHSIIONINXCSA MPUTSHKCHUEM HIIM OTTAJIKMBAHHUEM YaCTHIL

BEIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. Omnenka quamerpa aToMa METOJIOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OmbIThI IO HAOIOACHUIO TEIIOBOTO PACIIUPEHUS T'a30B.

3. OmbITHI M0 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKCHHUS.

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



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IIPU HEPABHOMEPHOM JIBM)KEHUH. Pacu€r myTu U BpeMeHU JBUXKEHUS.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBue Tell KAk NpPUYMHA W3MEHEHUSs
CKOpPOCTH JBM)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemiectBa. CBsA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cuna kak XapakrepucTuka B3aumojeicTBusi Ten. Cuia ynpyroctd M 3akoH I'yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHHe TAroTeHus W cuiia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CrioxkeHue cuil, HapaBIEHHBIX IO
oaHoil mpsiMoi. PaBHozelcTByromas cuil. Cuna TpeHusi. TpeHrue CKOJIbKEHUSI U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHS Tena.
N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHUS.
Haburonenue siBjaeHUs] UHEPIUH.
HabGmonenre n3meHeHust CKOPOCTHU MPU B3aUMOJICHCTBUH TEJL.
CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEJl.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.
Jlabopamopnwvie padbomot u onvimol.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOIO ABMKEHUS (LIAPHKA B KUAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).
2. OrmpeneneHue cpelHed CKOPOCTU CKOJBXKEHHs Opycka WM IIapUKa MO HaKJIOHHOU
MJIOCKOCTH.
3. OmpeneneHue MIOTHOCTH TBEPIOTO TEA.
4. OmnbITel, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHus (Aedopmanuu) MpyKUHBI OT
MPUIOKEHHOMN CHIIBI.
5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHUS OT Beca Teja U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

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

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS qaBieHus. JlaBieHnue ra3a. 3aBUCUMOCTD
JaBJIeHUs Ta3a oT 00bEMa, Temrnepatypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH I[lackans. [THeBmMarnueckue MamuHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT

ok ownE

rnyounsl.  [mapocratmdeckmii  mapamokc. CooOmaromuecs cocyabl.  [umapaBiamueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuuuHBI CyliecTBOBaHUS BO3AYIIHON
o6omoukn 3emmu. Ombir Toppudennu. M3mepenue atmochepHOro MaBiieHUs. 3aBUCHMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl I wu3MepeHus
aTMoc(epHOTo JaBICHHS.

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

Hemoncmpayuu.
3aBUCHUMOCTbD JaBJICHUS ra3a OT TEMIIEPATYPBhI.

Ilepenada naBiaeHuUs KUIKOCTHIO U Fa30M.
Coo0bmaronyecs: CoCy/bl.

I'mppaBauyeckuit mpecc.

[TposiBnenue neiicTBus aTMOC(HEPHOTO AABICHHS.

ok wn e



3aBUCHMOCTh BBITAIKMBAIONICH CHJIBI OT O00BbEMa MOTPYKEHHOW 4YacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

VYcnoBue miiaBaHMs TeN: IUIABAaHUE WM IMOTPY>KEHHE Tell B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopuwie pabomol u onvimol.

1.

HccnenoBanue 3aBUCMMOCTU Beca Tejla B BOJe OT 00bEMa MOrpyKEHHOHN B JKUIKOCTb
YacTH Telna.

OnpeneneHre BBITAJKUBAIONIEH CHIIbI, JCUCTBYIOIIEH HA TENO, IOrPYKEHHOE B
KUIKOCTbD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLICH CUIBL, JACUCTBYIOLICH Ha TEIO B
KHUAKOCTH, OT MaccChl Tela.

OneIThI, 1EMOHCTPUPYIOIIUE 3aBUCUMOCTb BBITAJIKUBAOLIEH CUJIbI, IEHCTBYIOIIECH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTrpyKEHHOHN B KUAKOCTb YacTU TeJla U OT INIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHHE JIOAKM M OINpEAcIeHUE €€
Ipy30I0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIIHOCTB. JHeEprusi.
Mexanunueckast pabota. MOIIHOCTb.

HpOCTHe MCXAaHU3MBbI: pbIyar, 6.]'[01(, HaKJIOHHasa IIJIOCKOCTb. HpaBI/IHO PpaBHOBCCHA

pbliara.

HpI/IMCHCHHC I[IpaBujila paBHOBECHUA pbIdyara K 6J'IOKy. «3010TOC IIpaBUJIO» MCXAaHHKH.

KIIJI npocTsix MexaHu3MoB. [IpocTbie MEXaHU3MBI B ObITY U TEXHUKE.
Mexanuyeckas sHeprus. KuHermueckas W TnOTeHIManbHas dHeprus. [IpeBpaiieHue

OJIHOTO BHOa MEXaHUYECKOMH OHCEPIUu B ,Z[perfI. 3aKkoH COXPAHCHUA DHCPIUHU B MCXAaHHUKCE.

Hemoncmpayuu.
1. TIpumepsl NpOCTHIX MEXAaHU3MOB.
Jlabopamopnuvie padbomuvt u onvimol.
1. Omnpenenenue pa®OTHl CHJIBI TpPEHUS NpPU PaBHOMEPHOM JBIKEHMM Tejaa IO
TOPU30HTAILHON TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. Usmepenne KITJ] HakTOHHOHN TIIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOH IHEPIUH.
8 KUIACC

Pasnea 6. TemioBbie ABJICHUS.

OCHOBHBIC TIOJIOKCHUS MOJICKyJI}IpHO-KI/IHCTI/I‘{CCKOﬁ TCOPHUU CTPOCHHUA BCIICCTBA. Macca

U pasMm

Cppl aTOMOB U MOJICKYII. OHLITBI, MOATBCPIKAAIOIMIUC OCHOBHBIC TIOJIOKCHHA

MOJIEKYJSIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemlecTBa. Kpucrammnyeckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH 1 TBEPABIX T€N HA OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO-KMHETHUECKON Teopuu. C(CMaunBaHME M KalWJUIApHBIE SIBIEHUA. TeruioBoe
pacIIMpeHHe U CKaTHE.

Temmneparypa. CBs3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBM)KCHHS YacCTHIIL.
Buytpennsiss sHeprusi. CrocoObl W3MEHEHMs BHYTPEHHEW OSHEprum: Temjonepesadya u
COBepH_IeHI/Ie paGOTBI. BI/II[LI Tennonepeﬂaqn: TeHJIOHpOBOI[HOCTB, KOHBCKIIUA, I/I3.Hy‘-I€HI/Ie.



KommuectBo Temnorel. YaenapHas TEIUIOEMKOCTH BEIECTBA. 1€INIOOOMEH M TEILIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oamanca. [lnaBieHue M OTBEpJeBaHHUE KPUCTAUIMUYECKHUX
BEIIECTB. YIenbHas Temiora TuiaBleHus. I[lapooOpa3zoBanue W KoHjeHcanus. lcmapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpuntuner pabotel TeruioBbix aBuratenei KIIJ[ TemmoBoro psuratens. TermoBbie
JIBUTATEJIM U 3aIUTA OKPYKAIOIIEH CpPebl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.
Habmonenue nuddysun.
HabGmronenue siBieHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHus Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKJICHHH.
[IpaBuna n3MepeHus TeMiepaTypsl.
Buae! renonepenaun.
Oxnaxk/IeHue Mpu COBEPIIEHUU PabOTHI.
HarpeBanue nipu coBepiiieHUN paboThl BHEIITHUMH CHJIAMH.
. CpaBHEHME TEIJIOEMKOCTEHN pa3IMyHbIX BEIIECTB.

©CooNOAELDE

N
= O

. Habmroienue xunenus.

. HabnroieHue nocTostHCTBa TeMIEpaTyphl MPH TUIaBIECHUH.

13. Mopenu TEIIOBRIX ABUTATENEN.

Jlabopamopuvie padomol u onvimel.

OnbITH IO OOHAPYKEHHIO IEHCTBHS CHIT MOJIEKYJISIPHOTO MTPHUTSKCHHUS.

OnbITHI O BhIpAIIMBaHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa.

OnbITh! IO HAOJIIOAEHUIO TEIIIOBOTO PACIIMPEHHs ra30B, KHUJIKOCTEN U TBEPBIX TEI.

Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJICHHUS BO3JyXa OT €ro o0béMa Hu

HarpeBaHUs WM OXJIAXKICHHSL.

6. IlpoBepka ruMOTE3bl JHMHEHHONW 3aBUCHUMOCTHU JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYpPHI.

7. HaOmroneHue u3MeHEHHs] BHYTPEHHEH 3HEpruM Teja B pe3ysibTare TeIulonepenadu 1
pabOTHI BHEITHUX CHIL.

8. MHccnenoBanue sBIeHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BOBI.

9. OmnpeneneHne KOMUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOH MpHU TEIUIOOOMEHE C
HarpeThM METAJUIMIESCKUM IIVIIHHAPOM.

10. Onpenenenne yaenpHON TETIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npoliecca UCIIapeHusl.

12. OnpeneneHrie OTHOCUTENBHON BIKHOCTH BO3TyXa.

13. Onpenenenue yaenpHON TEIIIOTHI IJIABJICHUS JIbJA.

[EEN
N
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Paszgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexrpuzanus Ten. JlBa poja aJIEKTpUYECKUX 3apsioB. B3aumonelicTBue 3apsyKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEHUCTBMS 3apsyKEHHBIX TEJ OT BEIMYUHBI
3apsII0B U PACCTOSHUS MEXKAY TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTD 3iiekTpuyeckoro notis. [IpuHiun cynepno3unuun
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEeMEHTApHBIM 3jeKTpuueckuil 3apsia. CTpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOro TOKa. lcTouHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuiia Toka. OleKTpuuecKoe HampsbkeHue. ColnpoTHBIEHUE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
[TocnenoBarenbHOE U MapajlIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota u MoLHOCTD 371eKTpUUECKOro Toka. 3akoH /Dxoyns—JleHna. DnekTpuueckue 1enu
U TIOTpeOUTENH IEKTPUUIECKOM SHEepruu B ObITy. KOopoTkoe 3amMbIKaHHe.

[locTostHHbIE MarHuThl. B3aumMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe mode.
MarunuTtHOoe noJie 3eMJIM U €ro 3Ha4eHHe 7151 *KU3HU Ha 3emiie. OnbIT Dpcereaa. MarauTHoe mose
ANEKTPUYECKOTO TOKa. [IpumMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. J[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIareilb IOCTOSAHHOrO ToKa. lcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uwHAyKuuu. IlpaBwiio  Jlenua.
Onektporereparop. CrocoObl TOJYYEHHS JJICKTPUYECKOM HHEPruu. ODJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aNEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
YCTpOoKCTBO U IEMCTBUE DIIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAss UHIYKLIUS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[IpoBOIHUKY U AUDIIEKTPUKH.
MonenvpoBaHU€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B )KUJKOCTH.
. 'a30BBblii pa3psa.
. I3MepeHue cuibl TOKa aMIIEpMETPOM.
. I3MepeHue 31eKTpUYeCcKOro HanpsKeHUs] BOIBTMETPOM.
. Peoctat u marazuH COnpOTHBIIECHUM.
. B3auMopeiicTBue NOCTOSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/I€JIeHMsI TOJIFOCOB MAarHUTA.
. MonenupoBaHrie MarHUTHBIX [TOJIENH TOCTOSSHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe mnoJje Toka. JJIeKTPOMAarHurT.
. JlelicTBuE MarHUTHOTO TTOJIS1 HA IIPOBOJHUK C TOKOM.
. DIIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.
. UccnenoBanue siBIEHUS 2IEKTPOMATHUTHON UHAYKIUH.
. OnbiTel Dapanes.
. 3aBUCUMOCTH HaIpaBJICHUsI UHAYKIIMOHHOTO TOKA OT YCIOBUN €ro BO3SHUKHOBEHHS.
. DIIEKTPOreHePATOP MOCTOSHHOTO TOKA.
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Jlabopamopnwvie padbomot u onvimol.

OnBITH MO HAOTIOCHUIO SJIEKTPU3AIMHU Tl MHAYKIIUEH U MPU CONTPUKOCHOBEHUHU.

HccnenoBanue neMCTBUS JIEKTPUUECKOTO MOJISL HA TPOBOJIHUKHU U IUDJIEKTPUKH.

COopka 1 mpoBepKka padOoThI IEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HapsHKCHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYLIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHHUS

pE3UCTOpa U HAIPSIKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTH  3JEKTPHUYECKOrO  COMPOTHUBIICHUS
MIPOBOJIHUKA OT €r0 JIMHBI, IJIOIIA U MONEPEYHOT0 CEUCHHS U MaTepuara.

8. IlpoBepka mpaBuia CIOKEHUS HANPSDKEHUH TPU TMOCIEAOBATEIHLHOM COCIUHEHUU
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JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBuia Juis CUIIbI TOKA IPH NAapauIeIbHOM COCTUHEHUN PE3UCTOPOB.
10. OnpenencnHrie pabOTHI AMEKTPUISCKOTO TOKA, HAYIIETO Yepe3 PE3UCTop.
11. OmnpeneneHuie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCHUMOCTH CHJIBI TOKA, MJIYLIET0 Yepe3 JaMIIOYKy, OT HAIpPS>KEHUS
Ha HEW.
13. Onpenenenue KI1J[ narpesarens.
14. VccnenoBanre MarHUTHOTO B3aMMOCHUCTBUS IIOCTOSTHHBIX MAarHUTOB.
15. 3yyeHre MAarHUTHOTO HOJS IOCTOSIHHBIX MAarHUTOB HpU HUX OOBEIUHEHHUU U
paszeneHuu.
16. MccnenoBanue ACWCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OnbITH, IEMOHCTPHUPYIOLIHE 3aBUCUMOCTH CHIIBI B3aMMOACUCTBUS KAaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKa U HalpaBJIEHUs TOKA B KaTYyILKE.
18. M3yuenue aelcTBUS MAarHUTHOTO IOJISt HA IPOBOIHHUK C TOKOM.
19. KorcTpynpoBaHue 1 H3y4eHue paboThl SJIEKTPOIBUTATEIS.
20. Uzmepenne KI1J] anexkTpoaBUraTenbHON YCTAHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
U3MEHEHU 3HAUeHUs M HalpaBJIeHUs UHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOe aBMXkeHue. HepaBHoOMepHOe
NpsMOJIMHEHOE JBH>KeHHME. CpelHssi U MIHOBEHHAas CKOPOCTh Tela IPH HEPABHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHoyckopeHHOE TpsMonHeHOe ABMkeHrne. CBoOoaHoe naaeHue. OnbIThI
lanunes.

PaBHOMepHOE aBMXEHHE MO OKPYXXHOCTH. [lepruoa m yactora oOpamenus. JluHeitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

Ilepsbiit 3akoH HeroToHa. Bropoi 3akon Herorona. Tperuit 3akoH HerotoHa. IIpuniun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuila TPEHHS CKOJIBKEHUS, Cujla TPEHHS
MOKOS1, APYTUE BUbI TPEHUSL.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHUs. YCKOpPEHHE CBOOOIHOIO MaJeHUs.
JBuxenue 1uianer Bokpyr Connupa. IlepBas kocmmueckas ckopocTs. HeBecomocts u
HePErpy3KH.

PaBHOBecue marepuanabHOM TOUkU. AGCOIIOTHO TBEPAOE Teno. PaBHoBecue TBEpAOro Tena
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsxecTH.

Wmnynec Tena. M3menenue umnyinbca. Mmmnynbc cunbl. 3aKOH COXpaHEHUs HUMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TsbkecTH, ynpyroctd, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTCHHI/IaJ'IBHaH OHEprusa TCja, IMOAHATOrO Hald IMOBEPXHOCTHIO 3CEMIIM.

IToTrenumanpHas 3HEprus ckaroi npyxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHHE TMyTeW W TPACKTOPHUU ABMKEHHS OJHOTO M TOTO XK€ Tela OTHOCHUTEIBHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPAMOIMHEHHOTO JBUXKEHUS.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JABMKEHHUS.

5. Habmronenue nBuxeHUs TeNa 110 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUN, TPOUCXOIAINX B cucTeMe oTcuéra «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOuHeTa (PU3HUKH.

7. 3aBHCHMOCTb YCKOPEHUS Teja OT Macchl Teja U AEUCTBYIOLIEH Ha HErO CHJIBL.

8. HaOmoneHue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meHneHwue Beca Tela Ipy yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya umnysbca Npyu B3aUMOJICHCTBUHU Tell.

11. IlpeoOpa3oBaHus SHEPTUH ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa TPH HEYIIPYTOM B3aHMO/ICHCTBUH.

13. Coxpanenue UMITyJIbca IpHU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

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

16. CoxpaHeHnue MeXaHUYECKON SHEPTHH MTPH JBMXKEHUH TEJIa 0] IEHCTBUEM TPY>KUHBI.

Jlabopamopnuvie padbomovt u onvimol.

1. KoncTpynpoBaHMe TpakTa A pa3roHa M JAlbHEHIEro paBHOMEPHOTO JIBHKEHHS
IApUKA WIH TEIEKKH.

2. OmnpeneneHue CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JBHKCHHS INapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEeHUs Telda NpPU PAaBHOYCKOPEHHOM JBM)KEHUHM MO HAKJIOHHOU
IJIOCKOCTH.

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

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

6. MccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHS CKOJBXEHHUS OT CHUJIBI HOPMAaJIBHOTO
JIaBJICHMSL.

7. Omnpenenenue k03 PUIHECHTA TPEHUS CKOTHKECHUS.

8. OmnpeneneHue KECTKOCTU NPYKUHBIL.



9.

Omnpenenenue pabOTBl CWIIBI TPEHUS IPU PAaBHOMEPHOM JBWKEHMM Teja IO
TOPU30HTAIILHON ITOBEPXHOCTH.

10. Ompenenenrie pabOThI CHUIIBI YIPYTOCTH TPU MOABEME Tpy3a C HCIOIH30BAHUEM

HCIIOJABH>XKHOI'O U ITOABUYKHOT'O 0JI0KOB.

11. M3ydeHue 3aKkoHa COXPAHEHUS SHEPTHH.

Pa3znen 9. Mexanudeckne KoJ1e0aHusI H BOJIHBI.

KonebarenpHoe nBmwkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWIA: MEPHOJ, 4acToTa,
aMIIuTyna. MareMaTudecKuidi W TMPYXKUHHBIM MasTHUKH. [IpeBpaimieHue 5SHEpruu Ipu
KoJIe0aTeIbHOM JBHIKEHUU.

3aryxawmue konebanus. BeiHy)kIeHHbIe KoneOanus. Pesonanc. MexaHWuecKrue BOJHBI.
CaoiicTBa Mexannueckux BoJH. [IpogonpHble U onepeyHbie BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHus. MeXaHHYECKUE BOJIHBI B TBEPIOM TeJl€, CCHCMUYECKHE BOJTHBI.

3Byk. ['poMKOCTbH 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaOGmronenue xosieGaHUN TE MO ACHCTBUEM CUJIIBI TSXKECTU U CUJIBI YIIPYTOCTH.

2. HaGmronenue koneOaHui Tpy3a Ha HUTH U Ha TIPYXKHUHE.

3. HabnroneHue BeIHYKICHHBIX KOJIeOaHUH U pe30HaHca.

4. PacnpocTpaHeHUE MPOI0JIbHBIX U IONEPEUHbIX BOJIH (Ha MOJEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

6. AKycTUYEeCKUH pe30HaHC.

Jlabopamopnwsie pabomot u onvimeol.

1. OmnpeneneHne 4acTOTHI U MEPHOAA KOJICOAHUH MaTeMaTHYECKOTO MasiTHUKA.

2. OmnpeneneHre 4YacTOTHI U TIEpHO/Ia KOJIeOaHH IPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NepHOAa KojeOaHWM MOABEIIEHHOTO K HUTH Tpy3a OT
JUIHBI HUTH.

4. HccrnenoBaHue 3aBHCHMOCTH TEPHO/A KOJEOAHUN MPYKHHHOTO MasTHHUKA OT MacChl
rpysa.

5. IIpoBepka HE3aBUCHMMOCTH IEpHOAA KoieOaHWW Tpy3a, MOABELICHHOIO K HHUTH, OT
Macchl rpysa.

6. OnbITel, JOEMOHCTPUPYIOIIME 33aBHCUMOCTh TMEpUoia KOJEOaHWH MPYKHHHOTO
MasiTHAKA OT MacChl Ipy3a M KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJCHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkasa 35eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHue 3JI€KTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BolHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA 2JIEKTPOMAarHUTHBIX BOJIH.
BoaHoBEIE cBOIICTBA CBETA.

Jlabopamopuvie pabomsl u onvimel.

1.

H3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIIBHOTO TenedoHa.

Paznes 11. CBeToBbI€ sIBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cBera. IIpsAMOnuMHENHOE pacnpOCTpAHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpaKeHUs CBETA.



[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTPAKEHUE CBETA.
Hcnonp3oBaHue MOJIHOTO BHYTPCHHCT'O OTPAKCHUA B OIITUYCCKUX CBCTOBOAAX.

Junza. Xox nyuedr B nmH3e. Omntuyeckas cucremMa (oToammapaTta, MHUKpPOCKONA U
Teneckona. ['a3 kak ontuyeckas cucreMa. biim3opykocTs U JATbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaIbHBIX IBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

NGO RALDE

[IpssMonnHEITHOE pacpOCTpaHEHUE CBETA.

OTtpaxxeHue cBeTa.

[Tomryuenue n300pakeHUid B TUIOCKOM, BOTHYTOM M BBITTYKIJIOM 3€pKaJiax.
IIpenomienue ceera.

Onrtruyeckuii CBETOBO/I.

Xox nydeil B cobuparolieii 1uH3e.

Xox JIydeil B paccenBarolleH JIMH3E.

[Tonryuenue n300pakxeHUil ¢ MOMOILBIO JIUH3.

[Tpunuun neiictBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Mogens riasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. Tlony4enue 6enoro cBera Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeul.

1.
2.
3.
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HccnenoBanue 3aBUCHMOCTH yTJIa OTPaKEHHUS CBETOBOT'O JIy4a OT yIJjla MaJeHHS.
N3ydenune xapakTepuCTHK N300pa)XXeHHUs MTpeMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCHMOCTH yIJIa NMIPEJIOMIIEHHS CBETOBOTO JIyda OT YIJIa MaJeHus Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTHH3BI.

Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONITHYECKOI CHIIBI COOMPAOIIEH JTHH3HL.
OmnBITHI 110 PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NpPU MX HAOIIONEHUHM Yepe3 I[BETOBbIC
(GUIBTPBHIL.

Pa3nen 12. KBanTtoBble siBJIeHUS.

Omnertel Pesepdopna u manerapuas mojaens aroma. Mogaens aroma bopa. Mcnyckanue n
norJomeHre ceeta atoMoM. KBanTel. JInnelyaToie CIEKTPHI.

PagunoaktuBHOCTh. Anbda, Oera- u ramma-mznydenus. CTpoeHHE aTOMHOTO sifpa.
Hyknonnas Mopens aromuoro siapa. M3zorombel. PanunoaktuBHBIE mpeBpamieHus. l[lepuon
IoJIypacnaaa aTOMHBIX sJIEp.

SnepHble peakyy. 3aKOHBI COXPaHEHMsI 3apsJ0OBOIO U MAaCCOBOTO YHMCEN. DHEPIUs CBS3U
aToMHbIX saep. CBsa3p Macchl M dHepruu. Peakumm cuHTe3a W aeneHus suep. Mcrounukum
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIecTBUSA paAMOAKTUBHBIX U3IyYE€HUIN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.
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CrexTpbl U3JIy4€HUs U TIOTJIOIIEHHUS.

CHeKTphl pa3aMYHBIX I'a30B.

CnekTp Boaopoaa.

Habmonenue TpexoB B kamepe Buibcona.

Pabora cuérurka HOHU3UPYIOIUX U3TYUCHUH.

Perucrpanus nsiny4eHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATHIX CIIEKTPOB U3IY4YCHUSI.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YacCTHIBI [0 TOPMO3HOMY MyTH (IO

dboTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENEHO-0000IAIONINI  MOAYNIb  TNpEeNHA3HAYEeH [UIA CHUCTEeMaTHU3aluu |
0000111eHUS TPEIMETHOTO COACPKAHUS U OIbITa IE€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUECHUU
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
¢du3uke 1751 00yJaroUIMXCsl, BRHIOPABIINX STOT YUeOHBIN MpeaMET.

[lpy wW3yYeHUM [AHHOTO MOJYJS PEAIM3YIOTCS M CHCTEMAaTU3UPYIOTCS — BUIBI
NEeSTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOecrneuuBaeTcs JOCTHKEHHE TMPEAMETHBIX U
METaNnpeMETHBIX IJIAHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (HOPMUPYETCS E€CTECTBEHHOHAYYHAs
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIEIOBAaHMSA SIBICHHNA NPUPOIBI M TEXHUKH,
OBIIQJICHUE YMEHHSIMH OOBSICHATH (U3UYECKUE SBJICHUS, MPUMEHSS TIOJIyYCHHBbIC 3HAHHSA,
peliaTh 3a7a4u, B TOM YHCIIe KaYeCTBEHHBIE U SKCIIEPUMEHTAIILHBIE.

[TpuHIMNIUATBHO AEATEIbHOCTHBIA XapaKkTep JAaHHOTO pa3zelia pealn3yeTcs 3a cuéT Toro,
YTO 00YyYaronrecs BHIMOIHAIOT 33aHUs, B KOTOPBIX UM IPeJIaraeTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIO3HABATh U HAYYHO OOBSICHATH (DU3MUYECKHE SBIICHHS
B OKpYKaroIllel MpUpo/ie U OBCETHEBHOM KU3HH;

MCIIOJIb30BaTh HAay4HbIE METOJbI MCCIEAOBaHUA (PU3NYECKUX SBJICHHM, B TOM 4YHCIE IJIs
MPOBEPKH THITOTE3 U TIOIYYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSICHATH HAaydHBIE OCHOBBI HambOoyiee BAXXKHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMmep, MPAaKTHUYECKOrO HCHOJIb30BaHUS PA3IMUHBIX HCTOYHHKOB SHEPrMM Ha OCHOBE
3aKOHA MPEBPAIEHUS U COXPAHEHHS BCEX U3BECTHBIX BHJIOB SHEPIHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

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

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U MIPEAMETHBIX O6pa30BaTeJ'IBHBIX PE3YJIbTATOB.

B pesymbraTte wu3ydeHuws (u3MKM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS Yy

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpUOTHYECKOr0 BOCITUTAHUSL:

- MPOSIBJICHUE UHTEpEeca K UCTOPUH U COBPEMEHHOMY COCTOSHUIO POCCUICKOUN (pu3ndecKkon
HayKW;

- [ICHHOCTHOE OTHOIIIEHHUE K JOCTHKCHUSM POCCUHCKHX yUEHBIX-(PU3HUKOB;

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

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KIEHUH OOIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX C IPAKTHYCCKUM ITPUMEHEHHEM JOCTHKCHUH (PU3UKH;

- OCO3HaHHE BaKHOCTU MOPAIbHO-3THYECKUX MPUHIIUIIOB B IEATEIHHOCTH YYEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

- BOCIPHSITHE ICTETHMUECKUX KadyecTB (PM3MUECKON HAayKu: €€ TapMOHUYHOI'O MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JJAKOHUIHOCTH;

4) 1EeHHOCTH HAYYHOI'0 MO3HAHHUA:

- OCO3HaHUWE IEHHOCTH (HM3MUYECKON HAyKH KaK MOIIHOTO WHCTPYMEHTA IMO3HAHUS MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, Ba)KHEHIIIEH COCTABISIONIEH KYyIbTYpPHI;

- pa3BUTHE HAYYHOM JHO003HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON eI TeNbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOLMOHAJIBLHOTO 0JIArOMOTYYHsI:

- OCO3HaHWE IEHHOCTH Oe30macHOro oOpa3a XW3HW B COBPEMEHHOM TEXHOJIOTHYCCKOM
MHUpE, BaXXHOCTH TMpaBWJI OE30MacHOr0 TMOBEACHHUS Ha TpaHCIOpTe, Ha JOpOrax, C
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

- cOpMUPOBAHHOCTh HaBbIKa pedriekcuu, MPU3HAHUE CBOETO IMpaBa HA OMIMOKY U TaKOTO
e MpaBa y Jpyroro 4enoBeKa;

6) TpyaoBOro BOCIIUTAHUS:

- aKTUBHOC YYacTHE B PEIICHUM MPAKTUYECKUX 3a1ad (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHM3alfy, TOopoJa, Kpasi) TEXHOJOTUYECKOW W  COIMAIbHOW HAIMpPaBICHHOCTH,
TpeOYIOMHX B TOM YHCIIEC U (PU3NIECKUX 3HAHUM;

- HHTEpeC K MPAKTUYECKOMY H3y4eHUI0 podeccuii, CBI3aHHBIX C PU3UKOMH;

7) KOJIOTHYECKOT0 BOCTIMTAHUSA:

- OpHUEHTAlMs Ha NPUMCHEHHE (PU3WYSCKUX 3HAHWUH JUIsI pEImIeHUs 3ajJad B 00JacTh
OKpYKarollel cpenbl, MIAHUPOBAHUS MOCTYIMKOB W OIICHKH MX BO3MOXHBIX TOCIIEICTBUN
TUTSL OKPYXKAFOIIEeH Cpeibl;

- OCO3HaHHe MI00ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U yTel UX pPelIeHus;

8) aganTannu K U3MEHSIOIIMMCS YCJIOBUSM COUMAIBLHOI M MPUPOIHON CpPeabI:

- TOTPeOHOCTh BO B3aUMOJCHCTBUU TPU BBHIMIOJHEHUH MCCICIOBAHUA W TPOEKTOB
(bu3MYECKOI HANPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JPYTUX;

- TIOBBIIIICHUE YPOBHS CBOCH KOMIIETCHTHOCTH YepPe3 MPAKTUUYECKYIO JACATETHbHOCTD;

- TOTpeOHOCTh, B (HOPMHUPOBAHWHM HOBBIX 3HAHWM, B TOM 4YHCIe (HOPMYIHUPOBATH HIICH,
MTOHSTHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

- 0CO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH,



® - [IJJAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHNH HOBBIX (DU3NYECKHUX 3HAHUM;

¢ - CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABJIATH B3aUMOCBA3H IMPUPOEI, O6H.[CCTBa H 5KOHOMUKH,

B TOM YHCJIE€ C UCIIOJIb30BAHUEM (bl/ISI/I‘IeCKI/IX 3HaHI/II71;

® - OLEHKA CBOMX JCUCTBUU C Y4YETOM BIMSAHHUSA HA OKPYXKAIOLIYK Cpeny, BO3MOKHBIX

IrI100aIbHBIX HOCJIC,Z[CTBI/Iﬁ.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusi y oOyuyatomierocsi Oyayr cpopMUPOBaHbI MeTampeAMeTHble pe3yJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHbIC JEHUCTBHUS, KOMMYHUKATHBHBIE
YHHUBEpCalbHbIEC yUeOHbIE NIEUCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIC yUCOHbIE 1EHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBJISITH U XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
YCTaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KiIacCH(DHUKAIMN, OCHOBAHUS ISl 00001IeHUs
U CPaBHCHUS;

BBbIABJIATE 3aKOHOMCPHOCTH U IIPOTHUBOPCYHA B paCCMATPHUBACMBIX q)aKTaX, JaHHBIX U
HAOJIOZICHUSX, OTHOCSIINXCS K (PU3UYECKUM SIBJIICHUSIM;

BBIABJIATE NMPUYUHHO-CIICACTBCHHBIC CBA3U IIPU H3YUYCHHUU (1)I/ISI/I‘I€CKI/IX SIBICHUN U
IPOIIECCOB, JIeNIaTh BBIBOABI C MCIOJIb30BAaHUEM JI€AYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKJIFOUEeHUH, BBIIBUTATh TMIIOTE3bI O B3aUMOCBA3SX (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO ~ BBIOMpATh CcHocod pemnieHus ydeOHOW (usMueckod 3agauu
(cpaBHEHUE HECKOJBKMX BAPHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOIXOASIIETO C
Y4€TOM CaMOCTOSATEIbHO BbIIETICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

MCIIOJIH30BaTh BOMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh TO CAMOCTOSTEIBHO COCTaBJIEHHOMY IUIAHY OIBIT, HECIOXHBINA
(bU3UYECKUI IKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,
OIICHMBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTHh MH(OPMAINIO, TTOTYYEHHYIO B XOJ€
WCCJICIOBAHMS WIIH SKCIIEPUMEHTA;

CaMOCTOSATENIbHO  (popMynupoBaTh 0000IIEHHWS ©  BBIBOABI 1O  pe3yJbTaTaM
MPOBEAEHHOTO HAOIIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIIee pa3BUTHE (U3HMUECKUX MPOIIECCOB, a TAKKe
BBIJIBUTATh MIPEIMOIO0KEHUS 00 UX PA3BUTHH B HOBBIX YCJIOBHUSX M KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

NPUMEHSTHh Pa3IMYHbIE METO/bl, HMHCTPYMEHTHI W 3allpOChl MPH TOHWCKE W OTOOpe
UHGOPMALIMU WU TAHHBIX C YYETOM MPEUI0KeHHON ydeOHO! (pu3ndeckoil 3a1aun;
aHaAJTM3UPOBaTh, CUCTEMATH3HPOBATh M WHTEPIPETHPOBATH MH(POPMALHUIO PA3TUUYHBIX
BUJOB U (POPM IPECTABICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTHMAalbHYIO (hOopMy HpeicTaBieHHus HHPOpPMALUU U
WITIOCTPUPOBATh pEIIaeMble 3a/laud HECIOXXHBIMH CXEMaMM, JuarpaMMaMi, HHON
rpaduKol U UX KOMOMHAITUSIMU.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XOJie¢ OOCYXKJCHHMS Y4eOHOTrO MaTepuaia, pe3yJbTaToB Ja0OpPaTOPHBIX pabdoT
MPOEKTOB 337aBaTh BOIPOCHI IO CYHIECTBY OOCYKIAaeMOW TEMbl M BBICKA3bIBAThH HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4H U MOJIepKaHne OJ1aroKelaTeIbHOCTH OOIICHUS;
COMOCTABJISITH CBOU CYXKICHHS C CYXACHUSIMH JPYTMX YYaCTHUKOB JHAJIOTa,
00HapyXUBaTh Pa3INYNe U CXOJCTBO MO3UIUH;

BBIPAXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyOJIMYHO  TPEJCTABISATh  PE3yJIbTaThl  BBIOJHEHHOrO  (PU3MYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, POCKTA);

MOHMMATh W WCIOJh30BaTh MPEUMYINECTBA KOMAaHIHOW W WHAWBHIYaTbHOW pPabOTHI
IPY PEUICHUH KOHKPETHOH (PU3MUECKO MPOOIeMBbI;

NPUHUMATH [IEJTM COBMECTHOW JIEATEIHHOCTH, OPTaHW30BBIBATH JCHCTBHS IO €€
JTOCTIIKEHUIO: PACIPEICNIATh POJIM, 00CYKIATh MPOIECCHl M PE3yIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJHATh CBOKO YacTh PaOOTHI, JOCTUTAs KA4eCTBEHHOTO pe3yjbTara IO CBOEMY
HAIPABJICHUIO U KOOPIAMHUPYS CBOU JICHCTBHSI C APYTUMH WICHAMUA KOMaH/IbI;
OLICHUBATh KAueCTBO CBOETO BKIaJa B OOMUH TNPOAYKT IO KPUTEPHUSM,
CaMOCTOSITENILHO CHOPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁl—[l)le JeHCcTBUA

Camoopranusanus:

BBISIBJISATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYAIUSX, TPEOYIOIIMX Uil peIICHHs
(bu3nUecKux 3HaHUMH;

OPUEHTUPOBATLCSA B Pa3IMUYHBIX MOAXOAAX IPUHATHS PEIICHUN (MHIUBUAYAIbHOE,
IPUHSITHE PELLIEHUs B TPYIIIE, IPUHATUE PELICHUH IPYIIOoN);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3aaud WM IUIaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHUN;

Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH MHTEJJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYallUH U MpeuIaraTh IIaH €€ N3MEHEHNS,

OOBSICHATh TPUYUHBI JIOCTHKEHUS (HEJOCTMXKEHUS) pe3yJabTaToOB JEATENbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCII€ B XOJ BBINOIHEHUS (HHU3NUECKOTO
UCCJIEIOBaHMUSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBHSIM;

CTaBUTh ce0s1 Ha MECTO APYroro 4yesJoBeKa B XOJ€ CIopa WU JIUCKYCCUU Ha HAay4YHYIO
TE€My, IOHMMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HaBaTh CBOE MpaBO Ha OIIMOKY IpU pEUIeHHH (QHU3UYECKUX 3aJad WId B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE )K€ IIPaBO JPYTOro.

IMPEJIMETHBIE PE3YJIBTATDBI



K konny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yJabTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

UCMOJIb30BaTh TMOHATHS: (U3MUECKHE M XUMHUYECKHE sBIEHMs, HaOJIOCHNUE,
HKCIEPUMEHT, MOJENb, TUIOTE3a, CAMHULBI (PU3MUYECKHX BEIWYHMH, aTOM, MOJIEKYIIa,
arperaTHble COCTOSIHUS BelllecTBa (TBEPIOE, KHJIKOE, raz000pa3zHOe), MEXaHHUYECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  INPSAMOJIMHEHHOE),  TpPaeKTOpHs,
paBHOAEWCTBYIOImast cuia, aedopmarnus (ynpyrasi, IUIACTHYECKasi), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

paznuyath sBieHus (Iudy3us, TEIIOBOE IBUKEHHE YaCTULl BEUIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUS, B3aUMOJEICTBUE TeJl, PaBHOBECHE
TBEPIBIX T C 3aKPEeIUIEHHOH OChbIO BpALEHMs, Iepelada JaBieHUs TBEPIbIMU
TeJIaMU, JKUAKOCTSIMH U razaMH, aTMOC(EpHOEe JaBJIeHuUE, IJIaBaHUE Tell, IPeBPaIleHus
MEXAaHUYECKOM 3HEPIUN) MO ONMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh IPOSIBICHUE U3YYCHHBIX (PH3MUECKUX SIBICHUI B OKPY)KAIOILIEM MHpE, B
TOM 4YHcie (pu3MyecKue SBICHHUS B MPHUPOJE: MPUMEPHl JBIKEHHS C Pa3INYHBIMH
CKOpPOCTSIMH B >KMBOH W HEXHBOW INpHUpPOJE, JEHCTBUE CHIIBI TPEHUS B IPUPOAE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AaBICHMS HA >KMBOM OpraHu3M, IJaBaHHUE pbIO,
ppluaru B TeJ€ YEJIOBEKAa, IMPU 3TOM IEPEBOAUTH MPAKTUUECKYIO 3aj7jauyy B y4eOHYIO,
BBIJIETISThH CYIIIECTBEHHbBIE CBOWCTBA (IPU3HAKU) PU3NYECKUX SBJICHUI;

OTNMCHIBATh U3yUEHHbIE CBOMCTBA T€I U (PU3NYECKUE SBJICHUS, UCIONB3YS (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, IyTb, CKOPOCThb, CPEIHSS
CKOPOCTb, CHJIa YIPYTrOCTH, CHJa TSDKECTH, BEC Tella, CWIa TPEHHS, JaBIICHUE
(TBEpOro Tena, JKUAKOCTH, Ta3a), BHITAJKUBAIONIAs CHJIA, MEXaHWYeckas pabora,
MOIIIHOCTb, IIJIEYO CHUJIBI, MOMEHT CHJbl, KOI(QQOUIUEHT IOJIE3HOr0 JeHCTBUS
MEXaHM3MOB, KUHETUYECKasi W MOTEHLHUaJIbHAsl dHEPTUs), IPU ONHCAHUU IPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIb3YEMBIX BEIMUYMH, UX 0003HAUCHHS U €AMHUIIBI
(GU3NUeCKUX BEIMYMH, HAXOIUTHh (POPMYIBI, CBS3BIBAIOIIME AAHHYIO (PU3HUECKYIO
BEJIMYMHY C JIPYTMMH BEJIMYMHAMM, CTPOUTH TpaduKU H3YYEHHBIX 3aBUCHUMOCTEN
(GUBHUYECKUX BEINYHH,

XapaKTepu30BaTh CBOICTBa Tel, (U3MYECKHe SBJICHUS M MPOLECCHl, HCHOJb3YA
IpaBuia CIOXKEHUs CHUJ (BIOJIb OAHOM mpsMoif), 3akoH I'yka, 3akon Ilackans, 3akoH
Apxumerna, MpaBWIIO paBHOBECUs pbluara (0J0Ka), «30J10TO€ MPAaBUIIO» MEXaHUKH,
3aKOH COXPAaHEHHS MEXaHWYECKOM »HHEepruM, NpH OSTOM JaBaTh CIOBECHYIO
(bopMyITHMPOBKY 3aKOHA U 3aIlIMChIBATh €M0 MaTEMaTHYECKOE BbIPAKEHHUE;

OO0BSACHATh (U3UYECKUE SBJIEHMS, MPOLIECChl W CBOMCTBA Tel, B TOM 4YHUCIE U B
KOHTEKCTE CHUTYyalil MPaKTHUKOOPUEHTUPOBAHHOTO XapakTepa: BBIABIATh MPUYMHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH 0OBsICHEHHE U3 1—2 JIOTHYECKUX I1aroB ¢ ONopoit Ha 1—
2 u3y4YeHHBIX CBOWCTBAa (PU3MUECKUX SBJICHUH, (U3NYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacuéTHple 3agayd B 1-2 J1eicTBHA, HUCHONB3YSd 3aKOHBI U (POPMYIIBI,
CBs3bIBalOIME (U3NYECKHE BEIMYMHBI: HAa OCHOBE aHalW3a YCIOBUSA 3aJauu
3allUCBIBaTh KPATKOE YCJIOBHUE, MOJCTABIATh (U3NYECKUE BEIWYMHBI B (OPMYJNBI U
IPOBOJIUTH Pacy€Thl, HAXOAUTH CIIPABOYHBIC JTAaHHBIC, HEOOXOAWMBIC IJISI PEIICHUS
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHON (PU3NYECKON BETMUNHBI,



pacrio3HaBaTh TPOOJIEMBbI, KOTOpPBIE MOXXHO PEUIMTh MPH MOMOIIM (HU3HUYECKHX
METOI0OB, B OINHCAaHUM HCCIEAOBAHUS BBIIEJIATH IPOBEPAEMOE IPEIIOI0KEHHE
(runotesy), pas3idyaTb U HHTEPIPETUPOBATH IOJYUEHHBIM pe3ylbTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIBITA, IEJIaTh BBIBOJBI 110 €TI0 PE3YJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOHCTB
Tes:  (OPMYIMPOBATH TPOBEPSIEMbIE MPEIANOIOKEHUs, COOUpaTh YCTAaHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITA U (POPMYIUPOBATH BHIBOJIBL;
BBITOJIHATH NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tena, 00béMa, CUJIbl U
TEMIIepaTypbl C UCIOJIb30BAHUEM aHAJIOTOBBIX U LU(PPOBBIX NMPUOOPOB, 3aIHCHIBATH
IIOKa3aHUs IpUOOPOB C y4ETOM 3aJJaHHOM aOCOIIOTHOM MOTrPEIHOCTH U3MEPEHUN;
IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PM3NYECKOH BEIMUYUHBI OT JPYrou c
MCIIOJIb30BaHUEM IPSAMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUKYLIETOCS
Tela OT BPEMEHU JIBUKEHHS Tella, CUJIbl TPEHUSI CKOJIbKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCUMOCTH CWJIbl TPEHHUS OT IUIOLaau
COIIPUKOCHOBEHUS TE€J, CUJIbl YIPYTOCTU OT YIJIMHEHUS NPYXKHUHBI, BBITAIKHBAIOIEH
CHIIBI OT O0BbEMa TOTPYKEHHOH 4YacTH Tela M OT IUIOTHOCTH JKUAKOCTH, €&
HE3aBUCUMOCTH OT IUIOTHOCTH Teja, OT INIyOHWHBI, HA KOTOPYIO IOTPYKEHO TeJo,
YCIOBUH MJaBaHUS TeJN, YCJIOBHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus], clenys MpeIoKeHHOMY IUIaHy, (PUKCHPOBaTh PE3yNbTaThl MOITY4eHHOU
3aBUCUMOCTH (PU3UYECKUX BEJIWYUH B BUJE MPEIJIOKEHHBIX TaOIULl U TpauUKOB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEJOBAHMUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKHX BEIWYUH (IUIOTHOCTh BEIECTBA
KUAKOCTH W TBEPAOrO Tela, CWIA TPEHHUsS CKOJIBXKEHHSA, JaBJICHHE BO3/yXa,
BBITAJIKMBAIOIIAs CHWJIA, JCWCTBYIOLIass Ha MOTPYKEHHOE B KHUIKOCTb TEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CleAys NPeasIOKEHHON
MHCTPYKIMU: IIPU BBIOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEIIMYNHBI,

coOnrofarh TMpaBuja TEXHUKHM O€30MacHOCTH TIpu pabore ¢ J1ab0paTOpHBIM
o0opynoBaHuEM;

yKa3bIBaTh MPUHIMIBI JEHCTBUS NpUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOILIAIOIINECS COCY/Ibl, OApOMETp, phluar, NOJBMKHBIA 1
HETOABIKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTH;

XapakTepu3oBaTh MPUHLIUIBI JEHCTBHS H3YYEHHBIX MPHOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOpPOM Ha WX OMHMCaHUA (B TOM YMCIE: MOAIIUIHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THAPABIMYECKHM Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOI Hacoc,
apeoMeTp), UCMONb3ys 3HaHHUSA O CBOMCTBAaX (PU3MUECKUX SBICHUH M HEOOXOIUMBIE
¢u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOANUTH TpPHUMEPHl (HAXOAWTh MHGOPMAIMIO O MpPUMEPax) MNPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUA B TOBCEJHEBHOW KM3HM s OOecredeHus
0e30macHOCTH TPU OOpaIllleHHH C TPUOOpaMU M TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHMsI 3/I0pOBbsI M COOJNIOAEHUS HOPM HKOJOTMYECKOTO IOBEACHUS B
OKpYXKarolleH cpee;

OCYILLECTBIIAATh OTOOP HMCTOYHUKOB HMH(popManuu B MHTepHETE B COOTBETCTBHU C
3a/laHHBIM TIOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOLMXCS 3HAHUI U ITyTEM CPaBHEHUS



Pa3IMYHBIX UCTOYHHUKOB BBIAEIATh HHPOPMALIHIO, KOTOPAsl SBJISAETCS IPOTUBOPEUMBON
WA MOXeET OBITh HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPH BBHIIOJHEHUU YUeOHBIX 3a/laHM HAayYHO-TIONYJISIPHYIO JINTEpaTypy
($U3NUEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJeTh IMpUEMAaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HMHGOpMALUU M3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOIIEHUS HAa OCHOBE 2—3
UCTOYHUKOB MH(opManuu (Gu3n4ecKoro coaep kaHusi, B TOM 4YUCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3ysbTaTax MPOEKTOB MM YUEOHBIX UCCIEIOBAHU, IIPU ITOM
IpaMOTHO HWCHOJb30BAaTh M3YyYCHHBIM MOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3ECHTALUEH;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIENOBAHUM pACIpENesaTh 00S3aHHOCTH B
IPYyIIE B COOTBETCTBUU C IIOCTABJICHHBIMU 33a4aMU, CJIEAUTDH 3a BBIIIOJIHEHHUEM IUIaHA
NeMcTBUM, aZeKBaTHO OIICHMBAaTh COOCTBEHHBIN BKJIAJ B JAEATENbHOCTb TIPYIIIHI,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBASE MHEHUE OKPYKAIOIIUX.

K xonmy oOyuenust B 8 Kjacce mpeaMeTHBIE Pe3yIbTaThl HA 0a30BOM ypPOBHE JIOJIKHBI
OoTpaxkaTb CHOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

MCIIOJIH30BaTh TMOHSTHUS: Macca W pa3Mephbl MOJEKYN, TEIJIOBOE JIBH)KCHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Telna,
HACBIIICHHBIA U HEHACHIIIEHHBIN TMap, BIAKHOCTh BO3/lyXa, TEMIIEpATypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AIEKTPUUECKUN 3apsl, IIEKTPUUECKOE
MoJie, TPOBOJHUKH W JUDJIEKTPUKH, MOCTOSIHHBIA JJIEKTPUUECKHH TOK, MarHHUTHOE
oJIe;

paznuuath sBIEHUs (TETUIOBOE pacCUIMpeHHE M CXKaTue, TeIUIomnepenaya, TErioBOe
paBHOBeCHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, HCHApeHHe, KOHJIEHCallUs,
TJIaBJICHUE, KpUCTAJUTH3ALUS (oTBepaeBaHue), KHUTIEHUE, TerJIonepeaya
(TeTUIONPOBOTHOCTh, KOHBEKIIMS, W3JIYYCHHE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsiioB, ACHCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHWE, B3aUMOJICHCTBHE
MarHuTOB, JACHCTBME MAarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHIYKIMSA) TIO OINHUCAaHUI0 MX XapaKTEePHBIX CBOMCTB W HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIONIUX TaHHOE (PU3NIECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (DU3NYECKUX SIBJICHUN B OKPYXKAIOIIEM MHUpPE, B
TOM 4Hciie (u3nyeckre SBICHUS B TMPUPOJC: TMOBEPXHOCTHOE HATHKCHHE W
KalWUISIpHBIE SIBIICHUS B NPUPOAE, KPUCTALUIBl B Mpupoje, uziaydeHue CounHia,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
JJICKTPUYECKUE SIBJIEHUS B aTMocdepe, DIIIEKTPUYECTBO IHKUBBIX OpPTraHU3MOB,
MarHuTHOE mojie 3eMJid, Apeid MOIIOCOB, POJIb MATHUTHOTO TOJISI JJISi KU3HU Ha
3emiie, IONSPHOE CHUSHUE, MIPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKHN ) (PU3UUECKUX SBIICHUM;

OTHCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NIECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrusi, KOJIMYECTBO TEIUIOTHI, YJeIbHas
TEIJIOEMKOCTh ~ BELIECTBA, YZENbHAs TEIUIOTAa IUIABJICHUS, YHAEJIbHAs TEIIOTa
napooOpa3oBaHus, yIelbHasl TEIUIOTAa CTOPAHMS TOIUIMBA, KO3(PQHUIIMEHT TOJE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXXHOCTb BO3/1YyXa, JJIEKTPUYECKUU
3apsii, CUJia TOKa, OJJIEKTPUYECKOE HaNpsDKEHHE, COMPOTHBJICHUE IPOBOJHUKA,
yIIeJIbHOE COMPOTUBIICHHUE BEIIECTBA, paboTa U MOIIHOCTh 3JEKTPUUECKOTO TOKA), IPH



ONHMCAHUU TMPaBWIBHO TPAKTOBaTh (DU3MUECKUN CMBICI HCIHOJb3YEeMbIX BEJIUYHH,
0003HaYCHHS M €AMHUIIBI (PU3WYECKUX BEIUYHH, HAXOIUTh (DOPMYIIBI, CBS3BIBAIOIIUE
JaHHYI0 (HU3UYECKYI0 BEIWYMHY C JAPYTMMH BEITUYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MYECKHWE SBICHHUS M TPOIECCH, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpPHM CTPOEHHUS BEIECTBa,
IOPUHIMUIT CYNEPIO3UIMK TMoJjied (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsiia, 3akoH Oma nansi ydactka menu, 3akoH Jlxoyns—JIeHna, 3akoH cOXpaHEeHUs
SHEPruM, MPU ITOM JaBaTh CIOBECHYIO (HOPMYIMPOBKY 3aKOHa M 3alKCHIBATh €ro
MaTEeMaTUYeCKOEe BBIPAXKECHHUE;

O0BSACHATH (pU3MUECKHE MPOIECCHl M CBOICTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyaluin PaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBJIATD
MPUYUHHOCIIECTBEHHBIE CBSI3M, CTPOUTH OOBACHEHHE U3 1—2 JIOTMYECKHUX IIIaroB C
oropoii Ha 1-2 U3y4eHHBIX CBOWCTBA (PM3NYECKUX SBICHUHN, PU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemiate pacd€THble 3amadd B 2-3 JACWCTBHS, HWCIONB3yS 3aKOHBI W (OPMYIIBI,
CBs3bIBalOIIME (U3MYECKHE BEJIMYUHBL: HA OCHOBE aHalM3a YCJIOBHS 3aJaudu
3alUChIBaTh KPATKOE YCJIOBHE, BBISBIATh HEJOCTATOK JAHHBIX JUIsl PELICHUS 3aJauH,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IS €€ PelIeHHUs, IPOBOAUTH PACUETHI U
CPaBHHBATh IMOJTYICHHOE 3HAYCHHE (DU3MUCCKON BEIIMYMHBI C N3BECTHBIMH JAHHBIMH;
pacro3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXHO PpEHIUTh MpPHU TOMOIU (HUIHIECKUX
METO/IOB,  HCIOJIb3ysd  OINKMCAHWE  HUCCJIENOBAaHMS,  BBIACIATH  IPOBEPAEMOE
MPEANOJI0KEHHE, OLEHUBATh NPaBUIBHOCTh NOPSAJKA IPOBEIECHUS HCCIEIOBaHUS,
JienaTh BbIBOJBL;

MPOBOAMTH OMBITHI MO HAOMIOIEHUIO (PU3UUYECKUX SIBICHUN WM (PU3NYECKUX CBOHCTB
Ten (KamwuUIApHBIE SIBJICHMS, 3aBUCHMOCTBH JaBIIGHHUSI BO3JyXa OT €ro o00béMma,
TEeMITepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAaHUS U HATPEBAHUS TIPHU U3JTYyUYEHUU OT IIBETA
u3Ny4aronie  (Moriaomaroieil) MOBEpXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TEMIIEpaTypbl O KUAKOCTH M IUIOMIAJAA €€ TOBEPXHOCTH, OJIIEKTpHU3alUs Tel H
B3aUMOJICCTBUE DJEKTPUUYECKUX 3aps0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHWTOB,
BHU3yaJIM3alisl MATHUTHBIX TIOJIEH TOCTOSIHHBIX MarHUTOB, IEMCTBUSI MATHUTHOTO TIOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBUTATEINS
MOCTOSTHHOTO TOKa): (OpMyIHUpOBaTh MpPOBEpsiEeMbIe TMPEANONIOKEHUs, COOHpaTh
YCTAaHOBKY W3 TMPEIJIOKEHHOTO OOOpYJOBaHHUS, OMHUCHIBATH XOJ OMNBITA W
(bopMyIUPOBATh BHIBOJIBI;

BBITIOJTHSITH TPSIMbIE U3MEPEHUSI TEMIIEPaTyphl, OTHOCUTEIHLHON BIIAXKHOCTH BO3JyXa,
CHUJIBI TOKAa, HAIPSDKEHWS C HWCIOJB30BAHUEM AaHAJIOTOBBIX MPUOOPOB U JATYMKOB
bu3MYECKUX BENUYMH, CPAaBHHMBATh PE3YNIbTAaThl W3MEpPEHUN C y4ETOM 3aJaHHOMN
a0COIOTHOM MOTPEIIHOCTH;

MPOBOANTH WCCIIEIOBAHUE 3aBUCHUMOCTU OJHOW (DM3MUYECKON BEITWYHHBI OT APYroM C
WCIIOJIb30BAHUEM NPSIMBIX U3MEPEHUN (3aBUCHUMOCTb CONPOTUBJICHUSI MPOBOAHUKA OT
€ro JUIMHBI, TUIO[AJAN MOMEPEYHOr0 CEYEHUsI U YIAEIbHOTO CONPOTUBIICHUS BELIECTBA
IIPOBOJIHHKA, CHJIBI TOKA, HYILETO Yepe3 NPOBOJHUK, OT HANPSKEHUs HA IPOBOHUKE,
MCCJIEIOBAHUE TOCIIEIOBATEILHOTO U MapajuleIbHOTO COEIMHEHUI IMPOBOJHUKOB):
IUTAHUPOBATh UCCIIEOBAaHNE, COOMPATh YCTAHOBKY M BBHIMOIHITH U3MEPEHUS, CICAys



MPeJIOKEHHOMY IIaHy, (PMKCHUPOBATh PE3yJIbTAThl MMOJYYEHHON 3aBUCUMOCTU B BUJE
TaOIHI U TpaUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHNUS;

® T[POBOJUTH KOCBEHHbIE H3MEPEHUsS (PU3NUECKHX BeIMUYUH (yAeNbHas TEMIOEMKOCTb
BEIIIECTBA, COMPOTUBIICHUE MPOBOJIHUKA, pab0oTa U MOITHOCTh JEKTPUUECKOTO TOKA):
IUIAHUPOBATh HU3MEPEHHs, CcOoOMpaTh AKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIys
MPEJI0KEHHOW HHCTPYKIUU, U BBIYUCIISATH 3HAUEHNE BEIHMUNHBI,

e coOmonaTh MpaBWIa TEXHUKH Oe30macHOCTH TMpH padore ¢ J1abOpaTOPHBIM
00opyI0BaHUEM;

®  XapakTepu3OBaTh MPHUHLMUIBI JEHCTBUS HW3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPON HAa UX OMHCAHUA (B TOM YHCIE: CUCTEMa OTOIICHHS JTOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMETpP, BOJIBTMETP, CUETUYMK 3IEKTPHUUECKOU
DHEPTUH, DIIEKTPOOCBETHTEIbHBIE TPUOOPHI, HAarpeBaTeIbHBIE AIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSIHHOTO TOKa), HWCIOJb3Yysl 3HAaHUSA O CBOMCTBaX (U3MUECKUX SBICHUNA U
HE00X0IuMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacrmo3HaBaTh MPOCTbIE TEXHUYECKUE YCTPONCTBA U U3MEPHUTENbHBIE MPUOOPHI MO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, JBUTATE]Ih BHYTPEHHEIO CTOpaHHUs, DIEKTPOCKOI, PEOCTaT), COCTABISATh
CXEMBbI 3JIEKTPUUECKUX IIeTel ¢ MOCIeI0BaTeIbHBIM U MapauIebHBIM COeIUHEHUEM
AIIEMEHTOB, Pa3Inyasi yCIOBHBIE 0003HAUYCHUS 3JIEMEHTOB AJIEKTPHUECKUX IIeTICH;

® [IPUBOAMUTH MpHUMEPHl (HAXOAUTH MH(MOPMAIMIO O MpPHUMEPax) MPaKTUYECKOTO
UCTIOIB30BaHUST (PM3MUYECKUX 3HAHWHA B TIOBCEIHEBHOW JKM3HM IS 0OECreueHUs
0e30macHOCTH TpHU OOpalleHHuH ¢ OpuOopaMH M TEXHUYECKMMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COONIOJIEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYXKarolleu cpee;

® OCYILECTBJIATh IMOMCK HHpOpMauuu (uzndeckoro cojepxkanus B VHTepHere, Ha
OCHOBE MMEIOLIMXCA 3HAaHUNH M NyTEM CpaBHEHUS JONOJIHMUTENBHBIX HCTOYHHKOB
BBIJICNIATE MH(POPMAIIMIO, KOTOpas SIBISETCS TMPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

® WCIOJB30BATh NP BBHITOJHEHUN YYEOHBIX 3a/IaHUI HAyYHO-TIOMYJISIPHYIO JINTEPATYPY
(GU3NIECKOTO COMEpKaHMs, CIPaBOYHBIC MaTepHajbl, pecypchl cetd VIHTepHeT,
BJIAJETh MpHUEMaMH KOHCIEKTHPOBAHUS TEKCTa, NMpeoOpa3oBaHMs WHGPOpPMALUU U3
OJTHOW 3HAKOBOW CHCTEMBI B JIPYTYIO;

e co3/1aBaTh COOCTBEHHblE NUCbMEHHBIE M KpaTKUE YCTHbIE COOOLIeHHs, 00001as
UHPOPMAIIAIO U3 HECKOJIBKUX HMCTOYHUKOB (DPU3UYECKOTO COJACPIKaHUS, B TOM YHUCIIE
nyOJIMYHO  TPEJCTaBISITh  Pe3yiabTaTbl MPOEKTHOM WM  HCCIIEN0BAaTEIbCKOMN
JeSITeIbHOCTH, MPH 3TOM IPaMOTHO HCIIOJIb30BaTh M3YUEHHBIN MOHATHIHBIN ammapar
Kypca (pHU3UKH, CONPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHEH;

® [IpU BBHINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBAaHUNA (U3NUYECKUX IPOILECCOB
pacrpenenaTe 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C ITOCTABJICHHBIMU 33Ja4aMH,
CIEIUTh 3a BBHINOJHEHHEM IIJlaHa JEHCTBUH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHUBAaTh  COOCTBEHHBIM BKJaJ B  JESATENBHOCTb  TIPYIIbI, BbICTpauBaTh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSBIISASL TOTOBHOCTH pa3peliaTh KOH(PIUKTHI.

K xonuy oOyuenust B 9 Kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI

OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:



UCIIOJIb30BaTh TMOHATHUS: CHUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOpUS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOI0 JIBMXKEeHHUs, nedopmanus (yrnpyras, IiacTuyeckas),
TpEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IMEperpy3ku, IEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE,
MEXaHUYeCKhe KoileOaHWsi W  BOJHBL, 3BYK, MHOpPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHbBIE BOJIHBI, IIKaJa 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTH U
JATBHO30PKOCTh, CIIEKTPhl WCIYCKaHWS W TOrIonieHus, anbda, Oera- ¥ ramma-
U3JIy4EHHUS], U30TOIIbI, SiAICpHAst SHEPIeTHKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSMOJIMHENHHOE JBI)KEHHE, CBOOOIHOE MaIeHHE T, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTesibHOE JIBIDKEHUE (3aTyXamllue M BBIHYKIEHHBbIE KoyeOaHUs), PEe30HAHC,
BOJIHOBOE JBHKEHHE, OTPOKCHHE 3BYKa, MNPSIMOJIMHEHHOE paCIpOCTPAHCHHE,
OTpaXeHUE U MPEJIOMIIEHUE CBETA, I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KEHUE
0emoro cBera B CIEKTP M CJIOXEHHE CIEKTPAIbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JHMHEHUATOr0 CIEKTpa HU3JIy4eHUs)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB W HA OCHOBE OIIBITOB, JAEMOHCTPUPYIOIIMX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YyUYEHHBIX (PU3UUYECKUX SBIICHUM B OKpYKaromieM Mupe (B
TOM 4YHcle (PU3HYSCKUE SBIICHUS B TPUPOJIC: NPHIMBEI U OTIIUBBI, JBIKCHUE TUTAHET
ConHe4yHOM cUCTEeMBl, PEaKTUBHOE JBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LyHaMH, 3XO, I[BE€Ta Tel,
ONTHUYECKHUE SIBJICHUS B  TPHUPOJE, OHOJOTMYECKOE JICMCTBHE  BHUIMMOTO,
yIbTPaQUOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHUM, €CTECTBEHHBIH pPaTMOaKTUBHBIN
¢doH, KOCMHUYECKHE JIy4d, PaAHOAKTHUBHOE W3JIyYeHHE TMPUPOJHBIX MHUHEPAJIOB,
JIECTBUE PaJIMOAKTUBHBIX M3JIyYEHHM Ha OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOJIUTH
MPaKTUYECKYIO0 3a/ady B Y4eOHYIO, BBIJCNSTH CYIIECTBEHHBIE CBOWCTBA (TMPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTUCHIBaTh U3yUYEHHBIE CBOMCTBA TeN M (DU3NUYECKUE SBIECHUS, UCTIONB3Yys (HU3UUECKUE
BEITMYMHBI (CPEeIHsIST 1 MTHOBEHHAs CKOPOCTh Tejla MPU HEPAaBHOMEPHOM JIBHIKCHUH,
YCKOpEHHE, MepeMelleHne, MyTh, YriioBasg CKOPOCTh, CHJIa TPEHUs, CUja YIOPYrOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOTHOTO MAJCHHsI, BEC Telld, UMITYJIbC Tela, UMITYIIbC
CHJIBI, MEXaHWYEeCKass padoTa M MOIIHOCTh, TOTCHIIMAIbHAS YHEPTUS TeJa, MOTHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TTOTCHITHAIbHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHIECKas
DHEprus, TOJHAas MEXaHW4YecKash HSHEprusi, MepuojJ M YacToTa KojeOaHWM, ATWHA
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, MOKa3aTelb MPEIOMIICHUS
cpenpl), TP OMUCAHWU TPABWIHBHO TPAKTOBATh (PU3MUYECKH CMBICT HCIOJIb3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (U3MUYECKYI0 BEIUYHMHY C JIPYTUMH BEIMYHMHAMH, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIINYMH;

XapaKTepU30BaTh CBOMCTBA TeN, (PU3NUECKHE SBICHUS U MPOLECCHI, UCTIONb3YS 3aKOH
COXpAHEHHUSI HPHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUII CYNEPHO3ULIUU CHUII,
MIPUHIMUIT OTHOCUTEIBHOCTH [ 'anmuies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUs! UMITYJIbCA,
3aKOHBl OTPAXEHUS W TMPEIOMIICHHS CBETa, 3aKOHBI COXPAHEHMS 3apsAIOBOTO U
MacCoOBOTO UHCEN TMpU SACPHBIX peakUusX, MOpU HTOM JaBaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3aIllUCHIBATH €M0 MATEMATHUECKOE BBIPAKECHHUE;



OOBSICHATh (pU3MYECKHE TMPOLECCHl W CBOWCTBA Tell, B TOM YHCIE M B KOHTEKCTE
CUTyalluii  NPAKTUKOOPHUEHTUPOBAHHOTO  XapakTepa:  BbIABIATH  IPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX II1aroB ¢ OMOPOi Ha 2—
3 u3ydeHHBIX CBOWCTBAa (U3MYECKUX SBICHHUHA, (U3NUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemath pacu€THbIe 3a7a4u (ONMUpPAIOLIUEecs Ha CUCTEMY U3 2—3 ypaBHEHHUI ), UCTIONIb3YsI
3aKOHbI U (OpMyIbI, CBs3bIBalOIIME (PU3MUYECKHE BETUYMHBI: Ha OCHOBE aHalIM3a
yCIIOBUSL 3a/ladydl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEAOCTAIONINE MU
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIC IJIS PELICHUS,
OPOBOIUTH PACUYEThl M  OIECHHWBATh PEATUCTUYHOCTH TOJTYYEHHOTO 3HAYCHUS
bu3nYeCcKOil BETNYMHBL;

pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO pPEIIUTh NPU IMOMOIIHA (PHU3HUECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHHE  KCCIEAOBaHUS,  BBIICIATH  MPOBEpsieMOe
MPEOJIOKEHNEe, OILICHUBATh MPABUWJIBHOCTh TMOPSAKA MPOBEIACHHS HCCIEAOBaHUSA,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOCHUN U OTIBITOB;

MPOBOAMTDH OMBITHI MO HAONIOICHUIO (PU3NYECKUX SBIICHUN WM (PU3NYECKUX CBONCTB
TeN (M3y4eHue BTOPOTo 3aKoHa HpIOTOHA, 3aKOHA COXpaHEHUs YHEPTHH, 3aBUCHMOCTD
nepuoja KonebaHuii MPyKUHHOTO MAITHUKA OT MAacchl ITpy3a U KECTKOCTU MPYKUHBI U
HE3aBHCHUMOCTh OT aMILTUTY/bl MaJIbIX KOJIEOAHUM, MPSIMOIUHENHOE paCIpOCTpaHEHUE
CBETa, pPa3JIoOKeHHE OEIor0 CBEeTa B CIHEKTP, M3YyYEHHE CBOMCTB H300pakeHUs B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeaMeTra B coOuparoniel JuH3e,
HaOJIOZICHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUS): CaMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOrO HaO0Opa 000PyA0BaHMS, ONUCHIBATE X0 ONbITAa U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

IPOBOJIUTH MPU HEOOXOAMMOCTH CEPUI0 NPSMBIX H3MEPEHUH, OINpenenss cpenHee
3Hau€HUEe H3MepsieMOoN BeNMUYUHBl ((POKYCHOE pacCTOsIHHME COOMparole JIMH3bI),
000CHOBBIBAThH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

NPOBOJUTH HWCCIICOBAHUE 3aBUCUMOCTEH (DM3MYECKHX BEIUYHMH C HCIIOJIB30BAaHHEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MyTH OT BPEMEHH IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Hepuojia KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIjla OTPaK€HHUs CBETa OT yrja HaJeHHs U
yIiIa MPeIOMIICHHS OT yTJia MaJCHHUs): TUIAaHUPOBATh MCCIIEOBAHUE, CAMOCTOSTEILHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pe3yJabTaThl IOJYYEHHOW 3aBHCHMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUIl U rpaduKoB, AeTaTh BBIBOJABI MO pe3ylbTaTaM
UCCIIE/IOBaHMS;

NPOBOJIUTh KOCBEHHBIE HM3MEpEHHUs (QHU3MUECKUX BEIUYMH (CpenHssi CKOpOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh TIPYKUHBI, KOOPPHUIIMEHT TPEHHsI CKOJHKEHUS, MEXaHHUecKas padora u
MOIITHOCTh, YacTOTa M TEpPHOJA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasiTHUKOB, ONTHYECKass CHJIa COOMparolled JIMH3bI, pPaJUOAKTUBHBIA (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpATh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpEeHUs, cienysl MPeAJIOKEHHON MHCTPYKLIMH, BBIUYUCISTH 3HAUEHUE BEIUMYMHBI U
AQHAIM3UPOBATh TOJyYEHHBIE pE3ylbTaThl € Y4YETOM 3aJaHHOW MOTPEHIHOCTH
U3MEPEHHU;

coOmoaTh TpaBWIa TEXHUKH O€30MacHOCTH Tpu  paboTe ¢ JabopaTOPHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIC MPU3HAKM HW3YYCHHBIX (U3MUYECKUX MOJENEH: MarephaibHas
TOUYKa, aOCONIOTHO TBEPIOE TENO, TOUEUHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
MJIaHeTapHasi MOJIeb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO $1]Ipa;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS M3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOM Ha UX OMHUCAHUS (B TOM YHUCIE: CIUIOMETP, JaTUYMKHU MMOJIO0KEHUS,
paccTOsSTHUS M YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, IIEPUCKOT, (poToarnmapar, ONTHIECKUE
CBETOBOJIbI, CIIEKTPOCKOI, JO03UMETp, Kamepa Buibcona), ucmonb3ys 3HaHUS O
CBOICcTBax (h)M3MUECKUX SIBICHUN U HEOOXOAUMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YyYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTHYECKMX IPOLIECCOB MPHU pPEUICHUH Yy4eOHO-
MPAKTUYECKHUX 33/1a4, ONTUYCCKUE CXEMBI JUIsl TOCTPOCHUST M300paKEHUH B TUIOCKOM
3epKajie ¥ coouparoIei JInH3e;

NPUBOJUTL TMPUMEPHl  (HAXOIUTh HMHPOPMAIIMIO O TpPHUMEpax) MPaKTHIECKOTO
UCIIONIb30BaHUsl (U3UUYECKUX 3HAHWM B TOBCEAHEBHOW KH3HU HJs OOecrnedeHus
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHHUS 3J0pPOBbsi U COOJIIOACHHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYKaroIlleH cpese;

OCYIIECTBIISATh TOWUCK WHPOpManuu (Qu3ndeckoro cojepxkanus B VHTepHeTe,
CaMOCTOSITEIILHO (DOPMYJTHPYSI TTOMCKOBBIM 3alpoC, HAXOIUTh IYTH OTPEICIICHUS
JIOCTOBEPHOCTH TMOJIyUeHHOM UWHGOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUN U
JIOTIOJTHUTEIbHBIX UCTOYHUKOB;

UCIIONIb30BATh MIPU BHITIOTHEHUH YYEOHBIX 3aJlaHU HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy
(buU3NYECKOTO COJEp)KAHUsS, CIPABOYHBIE MaTepUaNbl, pecypchl cetu HHTepHer,
BIIAJIETh TpUEMAMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3zoBaHuss HHGOPMALMH U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIE TUCHMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE MH(OpMaIuu
W3 HECKOJBKUX HMCTOYHUKOB (DU3UYECKOTO COACpKAHUSA, MYyOJIHMYHO TPEICTaBIAThH
pe3ynbTaThl IPOEKTHOW WIJIM MCCIEI0BATEIbCKON ESITENIbHOCTH, NPU 3TOM TPaMOTHO
UCIIONIb30BAaTh W3YYCHHBIN TOHATUHHBIA ammapar u3ydaemoro pasziena (QU3MKd u
COMpPOBOXAATh BBICTYIUICHHE Mpe3eHTaluueld ¢ Y4€TOM OCOOEHHOCTEH ayJuTOpUH
CBEpPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHME
7 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
11 o - 2 1
VISHIEA * Hayka © TpHpoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCITHE BEHIHIHAL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAy4HBI METO/ MTO3HAHUS 2 1 bubmorexa LIOK
' ¥ A https://m.edsoo0.ru/7f416194
Hroro mo pazueny 6
Pa3nes 2. [leppoHayabHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
2.1 CrtpoeHue BeliecTa 1 bubmorexa LIOK
' P B https://m.edsoo.ru/7f416194
29 JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHI] 9 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHUS BEIIeCTBa 2 hgpil;l/(:r:éezzi.ru 17§416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl
b K
3.1 MexaHUUeCKOE OBIKEHUE 3 nommorexa O

https://m.edso0.ru/7f416194



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

bubmuorexa [JOK
3.2 WNuepuwmsi, Macca, MIOTHOCTh 4 1 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
33 Cuta. Brget cit 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pasznen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Masnenue. llepenaya naBieHuss TBEPABIMU 3 bubmumoreka [IOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2
Jlarerite XKuAKoCTH > https://m.edso00.ru/7f416194
bubmuorexa [JOK
43 ATMochepHOe AaBICHHe 0 https://m.edsoo.ru/7f416194
44 JleiicTBHE XKUAKOCTH U Ta3a Ha NOTrPYKEHHOE 7 3 bubnnorexa [HOK
' B HUX TEJIO https://m.edsoo0.ru/7f416194
Hroro no paszneny 21
Pa3nes 5. PaGora n MoOIHOCTD. JHeprus
bu6mmoreka [JOK
>1 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI > 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
: M 4 1
53 CxAMIICCKaL SHepritt https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 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
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3gen 1. TensioBbIe IBJICHUS
bubmuoreka [JOK
1.1 C i 7 1
TPOCHHC I CBOHCTRA BEMleCcTBa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
SILIOBBI HPOHECCh! https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
51 DIIeKTpUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i 7 20 2 7
OCTOSTHHBIN ANEKTPUIECKUI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 15
ATHITTHDBIC ABTCHT https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 6) 4
AICKTPOMATHITTHA HIAYIHI https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 14.5



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/ieioB U TeM ungpoBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 1 bubmuoreka [JOK
' OITHCAHMUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B 7 20 1 3
SAMOACHCTEIE TeX https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXpaHCHIA https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Pa3nen 2. Mexanuyeckne KoJie0aHUs U BOJIHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAMITCCIHE KOCOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CHAMIHOCKHE BONHHL. JByK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjeKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMArHuTHOE MOJIE U bubnmoreka [JOK
3.1 6 2
AJIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
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

4.2 JIuH3BI ¥ 0 CCKHE 00 6 3 bubmmorexa LIOK
: WH3bI U ONITHYECKUE TPUOOPHI
prbop https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3zgea S. KBanToBbI€ sIBJICHUS
bu6mmoreka [IOK
1 nu 4 1
5 CIyCKAHWE U TIOTJIONICHUE CBETa aTOMOM https://m.edsoo.ru/7f41adab
5.2 CTpoeHue aTOMHOTO sipa 6 1 bubmorexa LIOK
' P AP https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
: A 7 1
>3 AICPHPIE peardiit https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IaK0IIM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 5 bubnuoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchbl

®dusnka — HaykKa 0 IPUPOJIE.
SABnenus npupoasl. Gusndeckue
spnenus./ CtaproBast
JTUarHocTuyeckas pabora

MeXaHI/I‘-IeCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBIC ABJICHUSA

dusznyeckue BEIUUYMHBI U UX
HU3MCPCHUC

VYpok-uccnenosanue "M3mepenne
TEeMIIEpaTyphl IPU OMOIIH
KHUJKOCTHOTO TEPMOMETpA U
JaTYNKA TEMIIEPATYphI"

Kax ¢usuka u qpyrue ecTeCTBEHHbIE
HAaYKH U3Y4aroT IPUPOTY.
EcrecTBEeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NIECKuX
SIBJICHUH C TTOMOIILIO MOJIEIeH

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "[Iposepka
TMIOTE3bI: JaJbHOCTh MOJIETA
11apuKa, mymeHHOro
TOPU30HTANIBHO, TEM OOJIbLIIe, YeM
OosbliIe BICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

IINIOTHOCTHU

7 JTIOKa3bIBAIOIIUE TUCKPETHOE bubmiorexa LIOK
https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIEeCTBA
8 JIBr>KeHUE 4acTHIl BEIIECTBA bubmorexa LIOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccienoBanue «OMnbIThI 1O
9 HaOJIFOAEHUIO TEIJIOBOrO
pacIIupeHus Ta30B»
10 ArperaTHbIe COCTOSIHUS BEIIeCTBA
B3anmocBsI3b MEXly CBOWCTBAMU
BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX U HX bubnuorexa [JOK
11
ATOMHOMOJICKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSTHUM BOJBI
MexaHan4deckoe JBIKCHHE.
12 PaBHOMEpHOE HiepaBHOMepHoe Brbmiorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBIKEHUE
bu6mmorexa [IOK
13 CKopocT®. EAUHHLL CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacyer nmytu 1 BpeMEeHM IBUKEHUS bubmorexa IOK
https://m.edsoo.ru/ff0a0ae4
Wnepnys. 3aK0H UHEPIUH.
15 B3a§1:410ﬂeﬁCTBHe Tenpllclalc MpUYUHA bubmorexa HOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBIKEHUS Tell
IInorHocTh BemecTBa. Pacuer BuGmorexa LIOK
16 Macchl B 00beMa Tella 1Mo ero

https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
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Jlaboparopnas pabota

17 «OmnpeneneHue IIOTHOCTH TBEPIOTO
Tema»
18 Pemenue 3anau o reme bubmuoreka [JOK
"IlnotHOCTH BeriecTa" https://m.edsoo.ru/ff0al123c
Cuiia KaK XapaKTepucTUKa
19 B3auMoeicreug tein. Cria
ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «M3yueHue
3aBUCUMOCTH PACTSDKCHUS
20
(nedopmanuu) Ipy>XKUHBI OT
MPUIIOKEHHOMN CHITBD»
21 SBnenune Tarorenus. Cuja TSHKECTH
22| v nenn B rem. Pemerme bGmnoexa LIOK
https://m.edsoo.ru/ff0al1778
3aga4 no teme "Cuna tsokect"
Cwuiia TshKecTH Ha WX TUTAHETaX.
23 dusnyeckue Xapali[fey;HCTHKH bubmorexa IOK
https://m.edsoo.ru/ff0a1502
IJIaHEeT
24 N3mepenue cui. Jlunamomerp bubmorexa IOK
https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
CnoskeHHe IBYX CHII, HallpaBJICHHBIX
26 0 OJHOM Hﬂpﬂi’/l)i)ﬁ. ’ Bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHOnelicTBYIOIIIASA CHIT
97 Pemenue 3amau mo reme

"PaBHonelicTByromas cun"



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

TpeHue CKOJIbKEHUS U TPEHUE

28 nokos1. TpeHue B mpupoje u bubmiorexa LIOK
https://m.edsoo.ru/ff0alb9c
TEXHHKE
Jlaboparopuas pabota «3yueHue
3aBUCUMOCTH CHJIBI TPCHUS
29 CKOJIbXKCHUS OT CI/IJIEIp JIaBJICHUS U bubmorexa LIOK
https://m.edsoo.ru/ff0alcc8
XapaKTepa CONMPUKACAFOITUXCS
MMOBEPXHOCTEI»
30 Pemenue 3agau Ha onpeneneHue
PaBHOJICHCTBYIOIICH CHITBI
Pemenune 3aga4d no temam: «Bec
31 Tenay, «I'paduueckoe n3o0pakeHNE bubnnoreka [JOK
cuiy, «CUmsly, https://m.edsoo.ru/ff0alde0
«PaBHOZIEMCTBYIOIIAS CUI»
KontponbHas paboTa mo TeMam:
«MexaHHUYeCcKOoe JBHKEHUEY,
32 «Macca, II0THOCTBY, «Bec Tenay,
«I"paduueckoe n300pakeHNE CUI»,
«Cuib»
33 Hasnenue. CriocoObl yMEHbIICHUS U bubnuoreka [IOK
YBEITUYCHUS JIAaBJICHUS https://m.edsoo.ru/ff0a20a6
aBJICHHE Ta3a. 3aBUCUMOCTh
34 faBHeHI/IH rasa ot oonéma bubmorexa HOK
’ https://m.edsoo.ru/ff0a2376
TEeMIIEPaTypPhI
Ilepemaua maBieHHsS TBEPABIMU
35 TGJ‘II;I\fIII/I, )KE)IKOCTSIMI/I u EEJIISaMI/I. bubmmorexa [TOK
https://m.edsoo.ru/ff0a25b0
3akoH [lackams
36 JlaBieHne B )KHAKOCTH U Tase, bu6mmoreka [JOK



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

BBI3BAHHOC I[ef/'ICTBI/IeM CHJIbI

https://m.edsoo.ru/ff0a2718

TSKECTH
37 Pemenue 3amgau no reme «/laBnenue bubnmoreka [JOK
B )KMJIKOCTH M ra3e. 3akoH [Tackais» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobuwatomuecs cocy b https://m.edsoo.ru/ff0a2970
39 IManpaBnmueckuii mpece Bubmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuaeBon
YKUJKOCTHBIN HAcoC
Atmocdepa 3emmu. [Ipuannbl
CYLIECTBOBAHMSI BO3YIIHOM
41 o}(;I:nquH 3eMuI. 3:;3};1HSHMOCTL Bubmiorexa LIOK
https://m.edsoo.ru/ff0a2b5a
aTMOC(hepHOTro JaBJICHUS OT BHICOTHI
HaJl ypOBHEM MODsI
42 Bec Bo3nyxa. AtmochepHoe bubnuoreka [IOK
JaBJICHHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armocgepHoro bubnnorexka [JOK
nasnenus. OnbIT Toppuuerum https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(EPHOTO
44 JABJICHUS OT BLICOTL?HF;)J YPOBHEM Brbmiorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
45
JIaBJICHHE Ha Pa3IUYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agad mo reMme
"ATtmocdepHoe naBrneHue"”
47 JleiicTBHE KUIKOCTH U Ta3a Ha bubnmuotexa [JOK

MOTPYKEHHOE B HUX TEJO.

https://m.edsoo.ru/ff0a3276



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276

ApxumenoBa cuia

JlaGopaTopHas pabora
«OrnpeseneHue BbITAIKUBAIOLIEH

bubmuoreka [JOK

48 CHJIBI, JICUCTBYIOIICH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUIKOCTh)
JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
49 Tena B BI[OI[G oT 00bEMa Bubmorexa LIOK
3 https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHJIKOCTh YaCTH
TeIa»
50 [1naBanue ten Bubmiorexa LIOK
https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota
"KoHcTpynpoBanue apeomeTpa Ui
51 KOHCTPYHPOBAHUE JIOAKH U
OmpeeiIeHuE eé
Ipy30M0bEMHOCTH"
Pemenwue 3anay mo Temam:
59 «IlitaBanue cynos. bubnuoreka [IOK
BoszayxoruiaBanuey, «JlaBneHue https://m.edsoo.ru/ff0a3654
TBEPABIX TN, KUAKOCTEH U Ta30B»
bu6mmorexa [IOK
>3 Mexartiraeciast pabora https://m.edsoo.ru/ff0a3f82
bu6mmorexa [IOK
> Morrzocts. Eaummier momtiocT https://m.eds00.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér
55 MOIIHOCTH, Pa3BUBAEMOM IpU

noabéMe 1o Jiectauie"”



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

56

IIpocteie MexaHu3Mbl. Peryar.
PaBHOBecue cuil Ha pelyare

S7

KonrponsHas pabora o reme
«/laBneHue TBEPABIX TET,
KHUJIKOCTEH U ra30By /
Bcepocculickas npoBepodHas
paborta

58

PesepeHslii ypok. Pabora ¢
TEKCTaMHM 110 TeMe «JlaBieHue
TBEPABIX TEJI, KUAKOCTEH U Ta30By /
Bcepoccuiickast mpoBepoyHas
pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

59

Perdaru B TexHuke, OBITY U IPUPO/IE.

Jlaboparopuas pabora
«HccinenoBanne yciIoBAN
PaBHOBCCHUS pblyara»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

61

62

Pemenue 3amay mo teMe «Y CI0BUS
paBHOBECHS pblUara

Koaddunment nonesznoro neiicteus
Mexanusma. Jlaboparopnas pabota
«M3mepenne KI1/I HaknoHHOM
TUTOCKOCTI

Pemenue 3amau mo teme "Pabora,
MotHocTb, KIT/T"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0a48a6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48

63

Mexannyeckas SHEpIHusl.
Kunernueckas u noTeHIMaibHas
SHEPIUs

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4252

64

3akoH COXpPAaHCHUA MEXaHHUYECKOI

bu6mmoreka [JOK



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

SHEPrUu

https://m.edsoo.ru/ff0a4360

YPpOK-3KCIIEpUMEHT MO TEME
"DKCIepUMEHTAIbHOE OIPEIEIICHHE
65 N3MEHEHHS KHHETHUECKOU 1
MOTEHIIMATIBLHON SHEPTUU IPU
CKaTBIBAHWUH TeJIa 110 HAKJIIOHHOM

IJI0CKOCTH"

66 KonrponsHas pabora no reme

«PaboTta 1 MOIHOCTb. DHEPTHUs»
PesepBHylit ypok. Pabora ¢

67 TEKCTaMH 110 TeMe "MexaHn4ecKkoe
nBIxeHue"

PesepBHylit ypok. Pabora ¢
68 TekcTamu 110 Teme "Pabora.

MormuHocTtb. DHeprus"

bubmuorexa [JOK
https://m.edsoo.ru/ff0adee6

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

12



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
wn Tema ypoka Beero Konrpoububie IIpakTuueckue e — o0pa3oBaTe/bHbIE
padoThI padoThI pecypcel
OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHUECKON Teopuu
1 U UX OZIHTI;IHG ’ 1 1 Bu6mnorexa LIOK
https://m.edso0.ru/ff0a5256
noaTeepxaeHus/CraproBas
JTMarHOCTHYECKas paboTa
2 Macca u pazmep aTOMOB U MOJICKYJI 1
Mopaenu TBEpIOTO, )KUAKOTO U bubnuorexa [JOK
3 . 1
ra3000pa3HOro COCTOSHUI BEIeCTBa https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOWCTB TBEPIOTO,
KHUJIKOTO U Ta3000pa3HOT0
4 COCTOSIHUI BEIlleCTBAa HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-
KHHETHYECKOW TeOpUHU
5 Kpucrannnueckue u amopgHsbie Tena 1 Brbmiorexa LIOK
https://m.edso0.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTbD. 1 bubnuoreka [IOK
[ToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciiupeHue u cxarue 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIepaTypbl
8 CO CKOPOCTBIO TETUIOBOTO JIBHKECHUS 1
JaCTHI]
9 Buytpennss sneprus. CriocoOsl 1 bub6nuorexa [IOK



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

M3MEHEHUs BHYTPEHHEN SHEPruu

https://m.edsoo.ru/ff0a5c60

bu6mmoreka [IOK

10 Baet Tertonepean https://m.edsoo.ru/ff0a6412
Ypok-koudepennus "IIpakTuueckoe

1 HCII0Ib30BaHUE TEIIOBBIX CBOMCTB bu6mmoreka [IOK
BEIIECTB ¥ MAaTCPHAIIOB B LIEJISAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KonnuectBo TeruioTrl. Y aenbHas bu6mmoreka [IOK
TEIJIOEMKOCTh https://m.edso00.ru/ff0a6976
YpaBHEHHE TEIIOBOTO OajlaHca.

13 TSHJIOO6M€H 1 TEIIOBOE Bubnuorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
Jlaboparopnas pabota

14 "HccnenoBanue siBJICHUS bu6mmorexa [IOK
TEI000MeHa MPH CMELTHBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"

Pacuer xonuvecTBa TEIIOTHI,

15 He0OXO0IMMOTO JIJIsl HAarpeBaHUsI Teja
Y BBIICIISIEMOTO UM TIPH OXJIXKICHUU
JlaGoparopHnas pabota

16 "Ol'IpIe),Z[eJ'II;HI/Ie l;nenLHoﬁ bubmorexa HOK

\ https://m.edsoo.ru/ff0a6bb0
TEIJTIOEMKOCTH BEIIECTBA

17 DHeprus ToIMBa. Y IenbHas bubnuotexa [JOK
TEIUIOTA CTOPaHUs https://m.edsoo.ru/ff0a7b5a
IInaBnenue u oTBepJieBaHUE

18 KPUCTAJUTMYECKHUX 1;2;1. VnennHas bubmorexa [JOK

https://m.edsoo.ru/ff0a71d2
TEIIOTa IIABJICHHS
19 JlaGopatopHnas pabora bub6nuorexa [IOK



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
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2

"OnpeneneHue yaeabHON TeIOThI
JIaBJeHus apaa"

https://m.edsoo.ru/ff0a72fe

20

21

22

23

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Hcnapenue

Kuneunue. Y aensHas Temiora
napooOpa3oBaHUs U KOHJCHCAIIUH.
3aBUCHMOCTb TEMIIEPATyPbl KUIICHUS
0T aTMoc(epHOTO JTaBICHHUS
Brnaxnocts Bo3ayxa. JlaboparopHas
pabota "Onpenenenue
OTHOCUTEIIbHOMN BIaXXKHOCTHU
BO3ayXxa"

Pewrenue 3anau Ha onpeneneHue
BJIAKHOCTH BO3/1yXa

bubmuoreka [JOK
https://m.edsoo.ru/ff0a740c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7628

24

[IpuHIMIBI pabOTHI TEMIOBBIX
neurareneid. [lapoBas TypOuHa.
JIBuraTens BHYTPEHHETO CTOPAHMS

25

26

KII/I TeryoBoro aBuraress.
TeruioBbIe IBUTATENIN U 3aLIUTA
OKpYKArOLIEH Cpe/Ibl

3aKOH COXpaHEHUs U MPEBPAILCHUS
JHEPIrUH B TEIUIOBBIX IPOLECCaAX

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7c7c

27

[ToaroroBka Kk KOHTPOILHOM paboTe
1o TeMme "TenaoBrie ABJICHUS.
N3meHnenune arperaTHbIX COCTOSIHUI
BenecTna"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas pabora no teme
"TemnsoBele ABiIeHusa. V3menenne

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

arperatHbIX COCTOSIHUH BelecTra"

DnexkTpusanus Tei. [[Ba poaa

29 AJIEKTPUUYECKUX 3aps/IOB
VYpoxk-uccienopanue "DieKTpuzanus

30 TeJ MHAYKITUEH U TIPH
CONPUKOCHOBEHUH"

31 B3aumopeiicTBue 3apsyKEHHBIX TeJl. bubmumoreka [IOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpruYecKoe moJie.

32 HanpsikeHHOCTD 371€KTpUUYECKOro bubnnorexa [JOK
noJ1st. [IpuHIUT Cyneprno3HIum https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MOJIEH
Hocurenu snexTprudeckux 3apsos.

33 OnemeHTapHbii 3apsn. CtpoeHue
aroma

34 IIpOoBOAHMKY M TUAIIEKTPUKH. 3aKOH bubnuoreka [IOK
COXpaHEHHs AIIEKTPUUECKOTo 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pewmrenne 3a1au Ha npuMeHeHne bubnnorexka [JOK
CBOMCTB JICKTPHUECKHX 3apsI/IOB https://m.edsoo.ru/ff0a90cc
DNEeKTPUIECKUH TOK, YCIIOBHS €T0

36 CyHIGCgBOBaHI/HL I/IC";Z‘-IHI/IKI/I Brbmiorexa LIOK

https://m.edsoo.ru/ff0a95a4

AIIEKTPUYECKOTO TOKA

37 JIeicTBUSI DJIEKTPUUECKOTO TOKA bubmorexa IOK

https://m.edsoo.ru/ff0a96b2

VYpoxk-uccinenosanue "Jleiicteue

38 ANEKTPUYECKOTO T0JISI Ha
MPOBOJIHUKY U IUDJIEKTPUKH"

39 DNEeKTPUYECKU TOK B METaJIIaxX, bubnmuotexa [JOK



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

KHUIKOCTAX U ra3ax

https://m.edsoo.ru/ff0a9838

DneKkTpruyecKas 1enb U eé

40
COCTaBHBIC YaCTH
Cuna toka. JlaGopaTopHas pabora

41 "U3mepeHue u pell)"yJII/II:)OBaII;I/Ie CHJIBI 0.5 bubmmorexa LIOK

| https://m.edsoo.ru/ff0a8bd6
TOKa
DNEKTPUUECKOE HANIPSKEHHE.

42 BoasT™metp. JITaboparopHas pabota 05 bubmuorexa [JOK
"H3mMepeHue U peryIupoBaHue ' https://m.edsoo.ru/ff0a9el4
HanpspKeHus"

43 CornpoTuBiieHIE TPOBOJHUKA. bubnuorexa [JOK
VY nenapHOE CONMPOTHUBIICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas pabota
"3aBUCUMOCTD AJIEKTPUUECKOTO

44 CONPOTHUBIICHUS Hpoé)ozmmca OT €To 1 Bubmiorexa LIOK

https://m.edsoo.ru/ff0aa738
JUTHHBI, IO/ ITOTICPEIHOTO
ceueHus u marepuana”
3aBUCHUMOCTh CHJIBI TOKA OT
45 HanpspkeHus. 3akoH OMa Jist bubmorexa [JOK
https://m.edsoo.ru/ff0aad44a
ydacTKa [enu
JlaGopatopHnas pabora
"UccnenoBanue 3aBUCUMOCTH CHJIbI
46 TOKa H;[ymero 4yepes3 pe3ucTop, OT 1 Bubmiorexa LIOK
’ ’ https://m.edsoo.ru/ff0aa04e
COIIPOTHBIICHUS PE3UCTOPA U
HanpsHKeHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaieIbHOES
COETUHEHUS TIPOBOTHUKOB

48 JlabopaTtopHas padota "IIpoBepka 1 bubnmuotexa [JOK



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN IIPU
[IOCJIEI0BATEIILHOM COECIMHEHUH
JIBYX PE3UCTOPOB"

https://m.edsoo.ru/ff0aaa58

Jlaboparopnas padota "IIpoBepka
ImpaBuJia JJIs1 CUJIbI TOKA IpPU

bubmuoreka [JOK

49 napauIeIbHOM COEIMHCHUH https://m.edsoo.ru/ff0aadle
pe3uctopon”
Pemenue 3aau Ha MpuMEHEHHUE
50 3aKOHA OMaI[IIJISI pawfmmoro bubmmoreia LIOK
https://m.edsoo.ru/ff0aaf8a
COCTUHEHUS TIPOBOTHUKOB
51 PaboTa 1 MOIITHOCTH AJIEKTPHUECKOTO bu6mmoreka [IOK
Toka. 3akoH Jxoynsa-JIenma https://m.edsoo.ru/ff0ab124
JlabopaTopHnas pabora
52 "Ol‘[pg,Z[eJ'IIG)HI/IC 1;)a60Tb1 A MOIIHOCTH bubmmorexa [JOK
. https://m.edsoo.ru/ff0ab3e0
AIEKTPUICCKOTO TOKA
DNeKTPpUYECKHE LIETH U
53 MOTPEOUTENH IIEKTPUUECKOI bubnnorexka [JOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 [TocTosIHHBIE MATHUTHI, KX
B3aUMOJICHCTBHUE
55 Ypok-uccnenosanue "M3yuenue bubnunoreka [JOK
TOJIEH MOCTOSHHBIX MArHUTOB" https://m.edsoo.ru/ff0ac3d0
MarxauTHoe 1ojie. MaraHuTHoe moJje
56 3eMIi B €ro 3HaYeHue I )KU3HU Ha bubmorexa LIOK
https://m.edsoo.ru/ff0acOba
3emiie
57 [ToaroroBka Kk KOHTPOJIBLHOU paboTe bubnnorexa [JOK

1o TeMe "DIIeKTPUUYECKHE 3aps/Ibl.

https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c

3apspKeHHBIE Tela U UX
B3auMoaercTBUA. I10CTOSIHHBIN
AJIEKTPUYECKUMA TOK"

58

KonrponsHas pabora o reme
"DJIeKTpUUECKHUE 3aPSbL.
3apspKeHHBIE Tela U UX
B3auMoaercTBUA. I10CTOSIHHBIN
AIEKTPUIECKUI TOK" /
Bcepoccuiickas mpoBepouHas paboTa

bubmuoreka [JOK
https://m.edsoo.ru/ff0abea8

59

Pesepubiit ypok. Pabora ¢ Tekctamu
o Teme "[locTostHHBII
AIEKTPUICCKUI TOK" /
Bcepoccuiickas mpoBepouHas paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

60

OmneIT OpcTena. MarauTHoe nose
3JIEKTPUYECKOI0 TOKa MarautHoe
I1OJIC KaTylIKHU C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld?

61

62

IIpuMeHeHNe ANEKTPOMarHuToB B
TexHuke. Jlaboparopnas pabora
"N3y4yeHue neiicTBUSI MarHUTHOTO
I10JI Ha IPOBOJIHUK C TOKOM"

DJEeKTpOABUraTeb NOCTOSIHHOTO
Toka. Mcnonp3oBanue
ANIEKTPOJBUTATENIEH B TEXHUUECKUX
YCTPOWCTBAX U HA TPAHCIOPTE.
JlabopaTopHas pabota
"KoHcTpynpoBaHue U U3yyeHue
paboThI ekTpoaBuraresns"”

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OmnbrTer @apanest. 3akoH
3HeKTpOMaFHHTHOﬁ HUHAYKIOUU.



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

IIpaBuio Jlenna

64

Onexrporeneparop. Criocoobl
MOJIYYCHUS IIEKTPUUECKON IHEPTUH.
DNEeKTpOCTaHIMU Ha
BO300HOBIISIEMBIX UCTOYHHKAX
SHEPTUU

65

66

67

[ToaroroBka K KOHTPOJILHOM paboTe
110 TeMe "DIJIEKTPUUECKUE U
MarHuTHBIC sIBJICHUS"

KonTponbnas pabora no teme
"DJIeKTpUYECKUE U MarHUTHbBIE

sBJIeHUs"

PesepBHrlit ypok. Pabota ¢ Tekctamu
1o teme "TeroBbie ABICHUA"

bubmuorexa [JOK
https://m.edsoo.ru/ff0ach14

bubmuorexa [JOK
https://m.edsoo.ru/ff0acc5e

68

Pesepubiit ypok. Pabora ¢ Tekctamu
o Teme "MaraurtHsie SBiIeHUs"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
wn Tema ypoka Beero Konrpoabnbsie IIpakTuueckue — o0pa3oBaTe/bHbIE
padoThI padoTshI pecypchl

MexaHuueckoe JBUKEHHE.

1 MarepuanbHas Touka/CtapToBas 1 1
JTUarHOCTHYeCKas paboTa
Cucrema orcuera. OTHOCUTEIBLHOCTD bubmuorexa [JOK

2 1
MEXAHUYECKOTO JBUKCHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOE npsAMoOnMHEHHOE 1 bubnnorexa [HOK
JBHYKECHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsaMoiIuHeHOe

4 nBikeHne. CpesiHssi © MTHOBEHHAs 1
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBIDKCHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBHKCHUS. 1
I'padux ckopocTH
JlaGopaTtopHast pabota

7 "OmnpeneneHne yCKOpeHus Tefa npu 1 1 bubnuoteka [JOK
PaBHOYCKOPEHHOM JIBUKCHUH T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTh"

8 CBo0Ooguoe magenne tei. OIbIT 1
lanunes

9 PaBHOMEpHOE ABMXKEHUE 110 1 bubnuorexa [IOK

OKPY’KHOCTH. HepI/IOI[ Hn 9acToTa

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpaiueHus. JIuHeliHas U yriaoBas

CKOPOCTH
10 LlentpocTpeMuTenbHOE YCKOPEHHE
1 ITepsriii 3akoH HetoToHA. BekTop bubmuorexa [JOK
CHUJTBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmuorexa [IOK
PaBHozelicTByOIIAs cuita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnnoreka [JOK
Cyrmepro3unus Cui https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha IpUMEHEHUE bu6mmoreka [IOK
3akoHoB HeroToHa https://m.edsoo.ru/ff0aeb6c
bubnuorexa [JOK
15 Cra ynpyrocti. 3axor Tyia https://m.edsﬁn.ru/fanecaZ
16 Pewenue 3agau no reme «Cuna
YIOPYTOCTH
17| Onporononme wesrmocms b morera LIOK
https://m.edsoo.ru/ff0aee28
PYKUHBDY
bubnuoteka [JOK
18 Cruma Tperi https://m.edsi.ru/fanf738
19 Pemenne 3agau mo teme «Cuia bu6nmoreka [JOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
20 %ﬁ;ﬁ;ﬁiﬁz Il):(l)i;T(;HuHeHTa bubmorexa IOK
| https://m.edsoo.ru/ffOaf8be
TPEHUS CKOJIbXKEHUS
Pemenne 3agad mo Teme "3aKkoHbI
21 HerotoHna. Cl:/ma ynpyroctu. Cuia bubamorexa IOK

TpeHUs"

https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
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Cua TSHKeCTH U 3aKO0H BCCMHUPHOT'O

22 TATOTCHUS. Y CKOPEHHE CBOOOHOTO bubmorexa HOK
https://m.edsoo.ru/ff0af044
naJIcHus
Ypok-koudpepenuus "/IBmxenue ten
23 BOKPYT IPaBUTALlMOHHOTO LIEHTpa
(Conneunas cucrema). ["asaktuku"
Pemenue 3amau no treme "Cuna
24 TSKECTU U 3§KOH BCEMUPHOI'O Bubmorexa LIOK
. https://m.edsoo.ru/ff0af5f8
TATOTCHUS
o5 [TepBast kocmMu4ueckasi CKOPOCTb. bubnnoreka [JOK
HeBecoMocTh 1 mieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepHaAIBHON TOYKH.
AOGcCoI0THO TBEPAOE TEIO.
26 PasHoBecue TBéf)iOFO TEJa ¢ bubmmorexa [JOK
. https://m.edsoo.ru/ffOafe36
3aKperIEHHONW OChIO BpallleHUSI.
MowmenT cusl. LlenTp Tsxectn
PaBHOBECHE MaTepHAIBHONW TOYKH.
AOGCOIIOTHO TBEPAOE TEIO.
27 PaBHOBecue TBEpAOTO TENA C
3aKpeIIEHHOW OChbIO BpalICHMUS.
MowmenT cuisl. LlenTp Tsxectn
28 Pemenue 3agau mo reme "MomeHT bu6mmoreka [IOK
cuisl. Lentp Tsokectn"” https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJIBHOM paboTe
29 o ieMe "Mexammeixoe )IBI/II:KeHI/Ie. bubmorexa HOK
. https://m.edsoo.ru/ff0b0408
Bzaumopeiicteue Ten"
30 KonTtponbHas pabora o Teme bubnuorexa [IOK

"MexaHn4yeCcKoe ABKEHHE.

https://m.edsoo.ru/ff0b06ec



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

B3aumoneiictBue Ten"

Nmnynbce Tena. UMnynbe cuibl.
3aKOH COXpaHEHMsI UMITYJIbCA.

bubmuorexa [JOK

31 Yupyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aWMO/JICHCTBUE
39 Penrenue 3amad mo teMe "3aKkoH bu6mmoreka [IOK
COXpaHCHHs UMITyibca" https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepeHius "PeakTuBHOE
JIBUSKEHUE B PUPOJIC U TEXHUKE"
bu6mmoreka [IOK
34 Mexanunueckasi paboTa U MOITHOCTb https://m.edso0.ru/ffob0ag4
35 PabGota cuIbI TSODKECTH, CHIIBI bubmuoreka [JOK
YIPYTOCTH U CHJIBI TPCHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnast pabota
36 «Omnpenenenue pabOThI CUITbI TPEHUS
MIPU PaBHOMEPHOM JIBUKCHHH TeJa
10 TOPU30HTAIIBHON MTOBEPXHOCTU»
37 CBs13b SHEpruM U paboTHI.
[ToreHunaneHas sHEprus
38 Kunernueckas sneprus. Teopema o bubnnorexka [JOK
KHHETUYECKON SHEPTHU https://m.edso0.ru/ff0b0c32
39 3aKOH COXpaHEHUsl YHEPTUHU B
MEXaHHUKE
JlaGopaTtopHnast pabora «3yuenue bubmuorexa [JOK
40
3aKOHA COXPAHEHUS SHEPTHI» https://m.edsoo.ru/ffOb12fe
41 KonebaTenpbHOE TBHIKEHHE U €TI0 bubmuoreka [JOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
42 3aryxaromue KojaebaHus. bubnuorexa [IOK



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858

BrinyxeHHbie KoneOaHus.
Pe3onanc

https://m.edsoo.ru/ff0b20f0

43

44

45

MareMaTH4ecKuil U NPy KUHHBINA
MasTHUKHU

VYpoxk-uccienopanue «3aBUCUMOCTb
nepuo/ia KojeOaHui OT KECTKOCTH
MIPY>KUHBI U MacChl TPy3a»
[IpeBparnieHue SHEPTruu IpH
MeXaHNYECKUX KOJIeOaHuIX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

46

JlaGopaTtopHnast pabota
«OrmpeienieHue 9acToThl B eprojIa
KOJICOAHUH TIPYKHUHHOTO MasiTHHUKA

bu6mmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

48

49

JlaGopaTtopHnas padora «I[IpoBepka
HE3aBUCHMOCTH NIEproJia KoJIeOaHHi
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl Tpy3a»

Mexaunueckue BoaHbl. CBOMCTBA
MEXaHU4eCKUX BOJIH. [IponosbHbIE U
MIOTIEPEYHBIE BOJTHBI

VYpok-koHpepenuus "MexaHuueckne
BOJIHBI B TBEPJIOM TEJIE.
CelicMnueckue BOJIHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b21fe

50

3Byk. Pactipoctpanenue u
OTpakKeHHE 3BYKa

51

52

Ypok-uccnenosanue "HabmroneHue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

FpOMKOCTB 3BYKa 1 BBICOTA TOHA.



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

AKYCTUYECKHUI pe30HaHC

Ypok-koHpepeHius "YIbTpa3ByK U

bu6mmoreka [IOK

53
UH(]pa3ByK B PUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroToBKa K KOHTPOJIBHOM paboTe
bu6mmoreka [IOK
54 1o TemMe "3aKOHbI COXpaHCHHUSI.
https://m.edsoo.ru/ff0b25f0
Mexannueckue Kosie6aHust 1 BOJTHbI"
KonTtponsHast pabora o Teme
55 "3aKOHBI COXPAHCHHUS.
Mexanunueckue KoieOaHusi ¥ BOJHBI"
56 DNIeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
DJIEKTPOMAarHUTHBIC BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMATrHUTHBIX BOJTH
Ypoxk-koudepennus "Llkana
58 ANEKTPOMATHUTHBIX BOJIH. bubnuorexa [JOK
Hcnonp30BaHue 3J€KTPOMAarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH J1JIs1 COTOBOM CBSI3U"
VYpok-uccnenosanue "M3yuenue Eu6 LIOK
nonmoTexa
59 CBOWCTB 3JICKTPOMAarHUTHBIX BOJIH C
HOMOILEHO MOGH T HOTO Teedora” https://m.edsoo.ru/ff0b2c6¢c
Pemenue 3agau Ha onpeneneHne
60 YaCTOTHI U JJIUHBI
AIEKTPOMATHUTHOW BOJIHBI
DneKTpOMarHuTHas MPUPO/Ia CBETA.
bubmuoreka [JOK
61 Cxopoctb cBeta. BonHoBBIE
P https://m.edsoo.ru/ff0b31d0
CBOMCTBA CBETa
Hcrounuku ceera. [Ipsmonunennoe
bubnmnorexa [JOK
62 pacmpocTpaHeHHe cBeTa. 3aTMEHUs i

Connua u Jlynst

https://m.edsoo.ru/ff0b3658



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658

3aKOH OTpaXKCHUs CBETa. 3epKaia.

63 Pemenue 3amay Ha npuMeHEHNE bubmorexa HOK
https://m.edsoo.ru/ff0b38c4
3aKOHa OTPAKCHUS CBETa
64 [Ipenomienne cBeta. 3akoH bubmuorexa [IOK
IPEJIOMJICHUS CBETa https://m.edsoo.ru/ffOb3aea
[TomHOE BHYTpEHHEE OTpAKECHUE
cBeta. Mcroap30BaHre MOJIHOTO bu6mmoreka [IOK
65
BHYTPEHHETO OTPaKCHHS B https://m.edsoo.ru/ff0b3c5c
ONITHYECKUX CBETOBOJIAX
JlaGopaTopHnas pabota
"UccnenoBanue 3aBUCUMOCTH yTIJia
66 MPEIOMIICHUS] CBETOBOT'O JIy4a OT
yria rajgeHus Ha rpaHule "Bo3ayX-
crexsio""
VYpok-koH(pepeHus
"Hcnonb30BaHUE TTOJTHOTO
67 BHYTPEHHETO OTPaKEHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS
CBsI3b"
68 JIunzel. OnTrHyeckas cusia JUH3BI bubmorexa LIOK
https://m.edsoo.ru/ffO0b3f2c
. bubmmoreka [JOK
69 [TocTpoenme N300paXKeHMH B IMH3AX https://m.edsoo.ru/ffob4dda
JlaGopaTtopHnast pabota
70 "Onpenenenne GOKyCHOTO bubmuorexa [JOK
PacCTOSIHUS U ONITHYECKOM CHITBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"
71 Ypok-koHdpeperuus "OnTuueckue bubnuorexa [IOK



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

JMH30BbIe TPUOOpPH"

https://m.edsoo.ru/ffO0cOa7e

I'ma3 kak onrudeckas cucreMa.

bu6mmoreka [IOK

72 3penue https://m.edsoo.ru/ff0b4684

73 Ypok-koudepenmus "JlepexTor
3penusi. Kak coxpanutb 3peHue"

Paznoxxenne 6emoro cBeTa B CIEKTP.

72 OmneiTel HetoToHa. CnoxkeHue bubnmoreka [JOK
CIEKTPAIbHBIX IBETOB. [lucmepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopaTtopHnas pabota "OnbITHI 11O

A3JI0)KEHUI0 OEJIOr0 CBETA B CIIEKT
75 E BOCIPHSATHUIO I[BETA MPEIMETOB ’ bubmmorexa [JOK
https://m.edsoo.ru/ff0cOe2a
[IpU UX HAOITIOACHUU Yepes
[IBETOBBIE QUIBTPHI"
VYpok-npaktukym "BoaHoBbie

76 CBOWCTBA CBETA: TUCIIEPCHS,
uHTepdepeHus u qudppaxus'

77 OmneiTel Peszepdopaa v mianerapHas bubnunorexa [JOK
MO/IeJIb aToMa https://m.edsoo.ru/ff0c12a8

78 IToctynatel bopa. Moneins aroma
bopa
Hcnyckanue v nor HU

79 aT(Z)l\Z,:M?KBZHTLI? ;:I;H:ﬁqaisiem bubmmorexa LIOK

https://m.edsoo.ru/ffO0cl144c
CIEKTPHI

80 VYpoxk-npaktukyMm "Habmronerune bubmuorexa [JOK

CIEKTPOB MCIyCKaHUs" https://m.edsoo.ru/ff0c1550
N bubmuorexa [JOK
81 PagnoakTUBHOCTE U €€ BUOBI

https://m.edsoo.ru/ff0c1672



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
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82 Crpoenue aToMHOTrO sijpa. bubnmoreka [JOK
HykionHas Mozeib https://m.edsoo.ru/ff0c18ac

83 PaguoakTuBHBIE IPEBpAIICHMUSL. bubmumoreka [IOK
H3ortons https://m.edsoo.ru/ffOclal4

84 Penrenue 3amau mo treMe: bu6mmoreka [IOK
"PainOaKTHUBHBIC ITPEBpaICHUS" https://m.edsoo.ru/ffOclb4a

85 [Tepuon monypacmana
Ypok-koH(pepeHus

86 ";)aﬂﬂoaK"g;BI;IBI;I U3ITy4eHUS B bubmorexa HOK

| https://m.edsoo.ru/ff0c2126
pUPOJIE, MEAUIIMHE, TEXHUKE
SnepHbie peakuu. 3aKOHbBI
87 C(;HX[I))aHeHII;I)}I SE;}IL[OBOFO u bubmmorexa LIOK
https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCET

88 DHeprus CBSI3u aTOMHBIX SITIEP. bubnuorexa [JOK
CBsi3b MacChl ¥ SHEPTHH https://m.edsoo.ru/ffOcld7a

89 Pemenue 3amau mo reme "Snepueie
peakiuu"

90 Peakuuu cunrtesa u nenenus saep. bu6nmoreka [JOK
Hcrounnku saeprun ComHIa U 3BE3]] https://m.edsoo.ru/ff0c1e88
Vpoxk-koupepenuus "Anepuas

01 JHepreruka. Jlencreus
paZMOaKTUBHBIX U3NTyYEeHUN Ha
JKUBBIE OpraHU3MBbI"

[ToaroToBka K KOHTPOJIBHOM paboTe

92 0 TeMe "DIIEKTPOMarHuTHOE IOJIE. bubnnorexka [JOK
DJEeKTPOMarHUTHBIEC BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBsle siBieHus"

93 KontponpHas padora 1mo reme



https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
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"DJIeKTPOMarHuTHOE TOJIE.
DIIeKTPOMAarHUTHBIE BOJTHBI.
KBauToBrie sBieHus"

[ToBTOpenue, o6oOIIeHNKE.

bubmuoreka [JOK
94 JIab S
| N OpaTOpiIHe pa OTI’: HOKYpey https://m.edsoo.ru/ff0c245a
BiaumopeiicTBue Ten
IT enue, o0001eHue. Pemenne
95 | paccrmon n xascorscnm sata BuSmorexa LIOK
P " ,),1 https://m.edsoo.ru/ff0c2572
1o TeMe ""TeroBbIe MPouecChl
IToBTOpeHue, 0600IIeHNE. Permenue
96 pacyeTHBIX U KaYECTBEHHBIX 3a7a4 bu6mmoreka [IOK
o Teme "KITJ] TernoBbIx https://m.edsoo.ru/ff0c2a22
nBurareiei”
IT 000 .P
07 pacsermom n rasccrocm st BuGmorexa LIOK
P A https://m.edsoo.ru/ff0c2b30
no teme "KIIJI anekTpoycraHoBOK"
05 | Toboperopmas pubeet o sype Bubmnorexa LIOK
| PATOPHPIC P | pey https://m.edsoo.ru/ff0c2c52
CBeTOBBIC SIBJICHHS
11 , 0000 . Pa6
09 rororawm o rewe Saxom BuSmorexa LIOK
. https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXAHHUKE
IT , 0000 . Pab
100 | rexeravm no ewe "KoncGamms BuGmorexa LIOK
. https://m.edsoo.ru/ff0c2e82
BOJIHBI
11 600 . Pab
OoBTOpeHue, 00001eHue. Padbora ¢ Butmorexa LOK
101 TekcTaMmu 110 TeMe "CBeTOBEIE

siBiIeHus"”

https://m.edsoo.ru/ff0c3044
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MPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOI ITPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUS

7 KUIIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

13

1.4

1.5

pasiindaTtb ABJICHHA 110 OIMHMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, JICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SABJICHUC

pacrio3HaBaTh TPOSIBICHHE W3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3UYECKue SBICHHUS B MPUPOJE,
IIPYA 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTIATH

CyIIeCTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUI

ONKCHIBaTh H3Y4YCHHBIE CBOMCTBA Tel M (U3MUECKHE SIBICHMUS,
UCTONB3ys (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIIBHO
TpakToBaThb (U3UYECKUH CMBICI HCIOJNb3YEMbIX BEIMYHH, HX
0003HaueHMsI ¥ €AUHULIB! (PU3NYECKUX BEITHMUYUH, HAXOIUTh (OPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIUYMHY C JAPYTHUMH
BEIMYMHAMHU,  CTPOUTh  TpaQUKHd  H3YYEHHBIX  3aBHUCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBJICHUS U TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa © 3allMCBhIBaTh €r0 MaTeMaTU4YeCcKoe

BBIPpAXKCHUC

1.6

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOLECChl U CBOMCTBA Tell, B TOM
Yucl€ W B KOHTEKCTE CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUHHO-CICACTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHne w3 | — 2 JIOTMYeCKHX ImaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHHUH, (PU3MUECKUX 3aKOHA MU

3aKOHOMECPHOCTH

1.7

pemarh pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U

dbopMyIibl, CBS3bIBAIONINE (U3MUECKHE BETMYMHBI: HA OCHOBE aHAN3a




1.8

1.9

YCIIOBHMS 3aJa4yd 3alUChIBaTh KpPaTKOE YCIOBUE, IIOACTABIIATH
¢u3nveckre BeTUUUHBI B (POPMYIIBI M IPOBOJIUTH PACUETHI, HAXOIUTh
CIPaBOYHBIC JIaHHBIE, HEOOXOIUMBIE JUIsl PEILIEHUs 3a/1a4, OLIEHUBATh

PEAUTUCTUYHOCTH MOJTYYCHHON (PU3NUYECKON BETUIHHBI

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh IMPH ITOMOIIA
Gu3NYECKUX METOJOB, B ONHMCAHUU HCCIECJOBAHUS  BBIICIATH
MPOBEPSAEMOE MPEAIION0KEHUE (rumoresy), pasiMyarb U
MHTEPIPETUPOBATh MOJyYEHHBIH pe3ysibTaT, HAXOAUTh OLIMOKH B

XO0J¢€ OIibITa, ACJIaTh BBIBOJLI I10 €0 pE3yjibTaTaM

NPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SBICHUNA WIIH
dbusznueckux  CBOMCTB  Teln:  (opmMynHpoBaTh  MPOBEpsSEMBIE
OPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEAJIOKEHHOTO

06OPYI[OB8.HI/I$I, 3aIIMChIBATh X0/ OIIbITa 1 q)OpMy.HI/IpOBaTL BBIBOJbI

1.10

BBINOJIHATH NPSAMBIE U3MEPEHUS] C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(PPOBBIX MPHUOOPOB, 3aMHCHIBATH TOKA3aHUS MPUOOPOB C YIETOM

3aJIaHHOW a0COJIFOTHOM MOTPEITHOCTH H3MEPEHUH

1.11

1.12

MPOBOJIUTH  HWCCJIEJOBAHUE  3aBUCUMOCTH  OJHOM  (pU3HUYECKOMU
BEJIMYMHBI OT JPYroMl € MCIIOJB30BaHUEM NPSAMBIX H3MEPEHM,
y4acTBOBaTh B TUIAHHUPOBAHUM YYE€OHOTO HCCIIEIOBAaHMS, COOMPATH
YCTAHOBKY U BBINIOJHATh U3MEPEHHUS, CIEAYS MPEIIOKEHHOMY IUIaHy,
(bUKCUPOBaTh PE3YNbTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3NUYECKUX
BEJIMYMH B BUJI€ MPEAJIOKEHHBIX Ta0NUIl U TPadUKOB, A€JIaTh BBIBOJBI

10 pe3yJibTaTaM HCCIe0BaHUS

MMPOBOAWUTE KOCBCHHBIC HN3MCPCHUIA CbI/ISI/I‘IeCKI/IX BCJIIMYHH, CJICAYyA
HpCHHO)KCHHOﬁ HWHCTPYKIUU: IIPU BBINIOJIHCHUHA I/I3MepCHPlﬁ C06I/IpaTB
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCJIMYHHBI

1.13

1.14

CO6J'IIOIIaTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000pyI0BaHUEM

yKa3blBaTh MPUHIMNBI  JACHCTBUS OpUOOPOB W TEXHUUYECKUX
YCTPOMCTB, XapaKTepU30BaTb IIPUHLHUIIBI JEUCTBUSA HU3YYECHHBIX
npUOOPOB M TEXHUYECKMX YCTPOMCTB C IOMOUIBIO MX OIMCaHUS,
UCTONB3ys 3HAaHUA O CBOMCTBax  (pU3MYECKUX  SIBICHUH U

HeoOXoauMbIe (PU3NUECKHUE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

MPUBOAUTH TpPHUMEPHl (HaXoauTh HWH(MOpMAIMIO O MpuUMepax)




1.16

1.17

1.18

MPaKTUYECKOTO UCTIOIh30BaHUS (DU3MUYECKIX 3HAHUH B MTOBCETHEBHOMN
KU3HU i1 oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npudOpaMu U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS

COOJTIOICHYSI HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPYKAIOIIEH cpefie

OCYILECTBIISITh OTOOP MCTOYHMKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUM U IYTEM CPAaBHEHMs DPa3iIU4HBIX HCTOYHUKOB
BBIJICJIATE MH(OPMALUIO, KOTOpasl SABISETCS IPOTHMBOPEUMBON HIIU

MOJKET OBITh HEIOCTOBEPHOU

HCII0JIb30BaTh npu BBINIOJTHEHUH Y4eOHBIX 3a/laHui
HAyYHOTIOMYJSIPHYIO ~ JUTEpaTypy  (PU3UYECKOTO0  COACpIKAHMS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu MHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus nHpopmanuu

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

co3/1aBaTb COOCTBEHHbIE KPATKUE NMHUCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
CoJIep’KaHus, B TOM 4YMCJIe MyOJUYHO JIeNaTh KpaTKUe COOOIIEHHUS O
pe3yibTaTax IPOEKTOB WM YYEOHBIX MCCIEJOBAHUH, TPU 3ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYCHHBIM IOHATUHHBIM ammapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaI_[I/IeI\/’I

1.19

8 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIPY BBITIOJHEHUH Y4EOHBIX MPOEKTOB M UCCIIEIOBAaHUI pacipeeaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTABICHHBIMH 3a]lauaMH,
CIEINTh 3a BBIIIOJIHEHHEM IUIAHA JIEWCTBHM, AaJIE€KBAaTHO OLICHUBATH
COOCTBEHHBI BKJIaJ B JIEATENBHOCTh TIPYMNIbI, BBICTPAUBATh
KOMMYHUKaTUBHOE B3aUMO/ICHICTBHE, YUHUTBIBASI MHEHHE

OKPY>KaOIINX

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eTr0 00pa30BaHUs

11

HUCII0JIBb30BaTh IIOHATHUA

1.2

pa3jinyaTtb SBJICHUA IO OMHCAHUIO HUX XapaKTCPHBIX CBOMCTB W Ha

OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHHE




13

14

1.5

pacro3HaBaTh MPOSIBICHHE W3YYCHHBIX (DU3UUYECKUX SBJICHUH B
OKpY’KaloIleM MHpE, B TOM 4YHWCiIe (U3UYECKUE SBICHHUS B MPHUPOJIE,
IPU TOM IEPEBOJIUTH MPAKTUYECKYIO 33a7auy B y4EOHYIO, BBIICIATH

CyIIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUI

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel W (DU3MUYECKHE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPaKTOBaTh  (PU3MYECKUII  CMBICA  HCIOJB3YEMBIX  BEJIMYHH,
0003HaueHMsI ¥ €ANHULB! (PU3MUECKUX BEIMYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIME JIAHHYIO  (PM3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMH,  CTPOUTh  TpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS H TPOIICCCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M  3allMChIBaTh €ro MaTEeMaTU4YeCKOe

BBIPA’XXCHUC

1.6

00BSACHATH (hHU3MUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyalluid TMPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 1
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbI0 1 — 2 H3y4YeHHBIX CBOMCTBA

(bI/ISI/I‘leCKI/IX HBHGHHﬁ, (l)I/ISI/ILIeCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

1.7

1.8

pemath pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBatOLIME (PU3NUECKHE BETUYMHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JAHHBIX JUI peleHHs 3a/lauyd, BbIOMPAaTh 3aKOHBI U  (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTHh pacu€Thl U CPAaBHUBATH
MOJyYeHHOE 3HaueHue (U3MYECKOW BETUYMHBI C HW3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPHU IOMOIIN
(U3MUEeCKUX METOJIOB, UCTIOb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOpPSIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

1.9

MNpOBOAWUTL OIIBITHI 110 HaGHIOIICHI/IIO (bI/ISI/I‘-ICCKI/IX SIBJICHUU WJIH
(GU3MYEeCKUX  CBOWCTB  Tel:  (OPMyIHpOBaTH  IPOBEPSEMbIC
MPEIONIOKEeHNsI, CcOOUpaTh  yCTAHOBKY W3  MPEAJIOKEHHOTO

000py/I0BaHus, ONUCHIBATh XO/1 OMbITA U (POPMYITHPOBATH BHIBObI




1.10

BBIIIOJIHATL IPSAMBIE HM3MEPEHUSA C HCIOJIB30BaHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UUYECKHUX BEIWYHMH, CPAaBHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAWTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JApPYrol C HCIOJIb30BAHUEM MPSMBIX H3MEPEHUIA:
IUTAHUPOBATh HCCIIEZIOBAHHUE, COOMpPATh YCTAHOBKY M BBINOJHSTH
U3MEpeHusi, cienysd MpeIOKeHHOMY  IJIaHy, (DUKCHPOBaTh
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTU B BUJAE TaOMUIl U TpadUKOB,

ACJIaThb BBIBOALI 110 PE3yJIbTaTaM UCCIICAOBAHUA

IMPpOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUA, C06HpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
(91 (19% Hpel[HO)I(eHHOﬁ HHCTPYKIIMHW, W BbBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

1.14

1.15

1.16

1.17

CO6J'IIOI[aTL InpaBujia TCXHHUKH 0€e301IacHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYIOBAaHUEM

XapaKTepu30BaTh MNPUHLUNBI JIEHCTBUS HU3YYEHHBIX NPUOOPOB MU
TEXHUYECKUX YCTPOWCTB C ONOpPOM HA HMX ONMUCAHUSA, HCIHOJIB3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHUH U HEoOXoauMble

¢uznyecKknue 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHEC YCTpOI\/'ICTBa U U3MCPUTCIILHBIC
npuOOpHl IO CXeMaM U CXEMaTHYHBIM PUCYHKaM, COCTaBIIATh CXEMBI
DIIEKTPUUYECKUX IeTed C TOCIeAOBAaTeNbHBIM | IMapauIeIbHBIM
COEMHEHUEM  JJIEMEHTOB, pa3jiuyas YCJIOBHbIE 0003HAUYEHUS
AJIEMEHTOB JIEKTPUYECKUX LIETIeH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
MPAaKTUYECKOTI0 UCTOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HM 171 oOecriedueHus O€30MacHOCTH TMpU  OOpalleHuu ¢
npubopaMy U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3/10pPOBbs U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYIIECTBIISATh MOUCK MHGOPMAINH (PU3NIECKOTO COJIEPKAHUS B CETH
NHTepHeT, Ha OCHOBE HUMEKOUIMXCSA 3HAHUM U IYTEM CpPaBHEHUS
JOTIOTHUTENbHBIX HMCTOYHUKOB BBIACNATH HHGPOpPMAIUIO, KOTOpas

SBIISICTCS IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM

1.18

UCMOJNb30BaTh NPU  BBIMOJHEHHUM YYEOHBIX 3aJaHUA  HAy4YHO-

NOMYJSIPHYIO JIUTEPATypy (DHU3MUECKOro COoJEp)KaHUs, CIPaBOYHBIE




MaTepuansl, pecypcsl cethu MHTepHer; BiageTb NpuEMaMu
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBanuss WHPOPMALUK U3 OJHOMN

3HAKOBOMW CHCTEMBI B IPYTYIO

1.19

1.20

C0O3/1aBaTh COOCTBEHHbIC MMChMEHHbBIC H KPATKHE YCTHBIC COOOIICHHS,
0000mas wHPOPMAIMIO U3 HECKOIbKUX HCTOYHUKOB (PH3UUIECKOTO
COJZICp)KaHHs, B TOM 4YHUCIC IMyOJMYHO MPEACTABIATh PE3yIbTAThI
NPOCKTHON WJIM HMCCJICOBATEIILCKON  JCATEIBHOCTH, IPH 3TOM
IPAaMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

($U3HKH, CONPOBOKIATH BHICTYIIJICHUE NTPE3eHTaluel

IIPU BBIIIOJHEHUN Y4E€OHBIX IMPOEKTOB M HCCIEAOBAHUN (PU3HUYECKUX
IPOLIECCOB paclpesesTh 00S3aHHOCTU B IPYMIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJIHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTb  €ro, AaJcKBaTHO  OLICHUBATb
COOCTBEHHBIM BKJIQJ, B JESITEIbHOCTb TIPYMIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  MPOSBIAS  T'OTOBHOCTb

pa3pemaTth KOHQIUKTHI

9 KUIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON NPOrpPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUS

pas3indaTth SABJICHHUA IO OMHCAHHUIO HUX XapaKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/ISI/UICCKOC SABJICHUC

1.3

pacro3HaBaTh NpPOSBIECHHE W3YYEHHBIX (DU3MYECKUX SBJIEHUH B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3NYECKue SBICHHUS B MPHUPOIE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 33aauy B y4EOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUBNUECKUX SIBICHUN

14

OMHCHIBATh H3YYCHHBIE CBOWCTBA Ten U (U3MYECKHE SBICHUS,
UCTIONB3YS  (DM3WYECKHE BEIUYHMHBI, TPH ONHCAHWH IPABUIHHO
TPaKTOBaTh  (U3MYECKUI  CMBICT  HCIOJB3yeMBIX  BEJIMYUH,
0003HaYCHHS U CAMHUIIBI (PU3UYECKUX BEITMYNH, HAXOAUTh (DOPMYJIBI,
CBS3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIUYHHY C JIPYTHMH

BEJIMYMHAMHU, CTPOUTHh  TIpaduKud  H3yYEHHBIX  3aBUCUMOCTEU




(UBUYECKUX BEITUYUH

1.5

1.6

1.7

1.8

XapaKTEpHU30BaTh CBOICTBa TCI, (bl/ISI/ILIGCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YSA H3YYCHHBIC 3aKOHBI, IIpU O3TOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3alluChblBaThb €0 MaTreMaTH4YCCKOC

BBIpaXXECHHE

OOBSICHATH (PU3UYECKHE MPOLECCHl U CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBIISITH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMyYecKux ILIaroB ¢ IMOMOIIbIO 2 — 3 HM3y4eHHBIX CBOICTBa

(bU3NUECKUX SIBICHHUH, (PU3NIECKUAX 3aKOHA HITH 3aKOHOMEPHOCTH

pemiate pacu€THele 3ama4yd (ONMUparoIiuecs Ha CUCTeMy u3 2 — 3
YPaBHEHMI), HCHOIb3Ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gu3nyeckue BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBIBaTh ~KPAaTKOE YCJIOBUE, BBIABIATh HEJIOCTAIOIIME MU
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOTUMBIE
JUIS pelIeHUsl, IPOBOJUTH PacuéThl U OLEHHUBATh PEATUCTHUYHOCTh

MOJIyYEHHOT0 3HaUY€HUs (PU3UUECKOI BEIINUMHBI

pacnno3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOXHO PpCIIUTh IpPH I[MOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yys ONMMCAHUEC HCCICIOBAHHNA, BBIACIATH
MMPOBECPACMOC TIPCAIIOJIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIaTb BbBIBOJAbI, HWHTCPHPECTUPOBATH

PE3YIIbTAaThL Ha6HIO,Z[eHI/II>’I 1 OIIBITOB

1.9

1.10

MPOBOAMTH OMBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIN
(bu3NYECKUX CBOWCTB TEJ: CAaMOCTOSITEIbHO COOMpPATh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMBITA U €rO

pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

IPOBOAWTH TMPU HEOOXOTUMOCTH CEPUI0 TMPSIMBIX H3MEpEHHI,
ompesieNsis CpeAHee 3HAueHHUE H3MepseMoil BenuuuHbl ((PokycHOe
paccTostHue coOuparomeid JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepEeHus (M3MEPUTEIBHOTO Mproopa)

1.11

IPOBOJUTH HCCIENIOBAaHUE 3aBHUCUMOCTEH (U3NYECKUX BEIMYUH C
WCIIOJIb30BAHUEM IIPSIMBIX HM3MEPEHUM: IIAHUPOBATh HCCIEIOBaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (HUKCHpPOBATH peE3yJIbTaThl
HOJy4EeHHOM 3aBUCHUMOCTH (U3UYECKUX BEJIWYMH B BUAE TaOIUIU

rpauKoB, JeNIaTh BHIBOJIBI IO PE3yIbTaTaM UCCIIEOBAHUS




1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEPEHUs  (U3NYECKUX  BEIMYUH:
IUIAHUPOBATh U3MEPEHMSI, COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBIIOJHATh H3MEPEHUs, CIeAys NPEIIOKEHHOW WHCTPYKINH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIYYCHHBIC

PE3yNbTaThl C YYETOM 3aJIaHHOM MOTPEIIHOCTH U3MEPEHU

1.13

1.14

CO6J'IIO,I[aTB ImpaBujia TEXHUKH 0e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYIOBaHUEM

pa3nnyaTth OCHOBHBIC TNPH3HAKK HM3YYEHHBIX (PU3MUECKUX MOJeNeil:
MaTepHaibHasi TOYKa, a0COIOTHO TBEPJIOE TEJI0, TOUCUHBIH UCTOYHHUK
CBETa, JIyd, TOHKAas JIMH3A, IJIAaHETapHas MOJENb aToMa, HYKJIOHHAas

MOJCJIb aTOMHOTI'O A/1pa

1.15

1.16

XapaKTepu30BaTh MNPUHLUINBI JIEHCTBUS HU3YYCHHBIX NPUOOPOB MU
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONUCAHUA, HUCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBJICHHMH U HEOOXOIuMble

¢duznyecKkre 3aKOHOMEPHOCTH

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIBHBIX npuOopoB u
TEXHOJIOTUYECKUX TPOLIECCOB MPH PELICHUH Yy4eOHO-IIPAKTHYECKUX
3aJa4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI U300paKEHUH B MJIOCKOM

3epKaie ¥ coOuparomieit IMH3e

1.17

OPUBOANUTH TNpHUMEpHl (HAXOAUTH MH(MOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHON
KHU3HM JUid  oOecriedeHHss O€30macHOCTH MpH  OoOpalleHHuH C
npuOopaMu U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPaHEHHMsI 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 5KOJIOTHYCCKOTO IOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

1.18

OCYIIECTBIISATh MOUCK HHPOPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENIBHO (QOpMYIHpys TMOUCKOBBIM  3aIpoc,
HAaXOOUTh NYTU  ONPEHAECIEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
nH(pOpMaIMM HAa OCHOBE WMEIOIIMXCS 3HAHWA W JTOTIOJHUTEIHHBIX

HCTOYHUKOB

1.19

UCIIONIb30BaTh TMPH  BBIMOJTHEHMHM YYE€OHBIX 3a/laHUil  Hay4dyHO-
MOMYJSIPHYIO JIUTEPATypy (DHU3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE
Marepuayibl, pecypcbl cetu  VHTepHeTr; BiaAeTh  OpUEMaMH
KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHusi HHGOPMAIIUU U3 OJIHOU

3HAKOBOM CUCTEMBI B IPYTYIO




1.20

CO3/1aBaThb COOCTBEHHBIE IHMCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBe HWH(pOpPMAIMM W3 HECKOJIBKUX HCTOYHHUKOB (PU3UUECKOTO
COJepXkKaHus, MyOJIMYHO NPEACTaBIATH PE3yJbTaThl NPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIMOJIb30BaTh U3YYCHHBIHM MOHATUIHHBIN anmnapar U3y4aeMoro paszaesna
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAlMEed ¢ y4&ToM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBINOJHEHUN Y4EOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IIPOLIECCOB PACHPENeNiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEJAUTh 3@ BBIIOJIHEHUEM IUIAHA
JIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIJIQJ, B JCATENbHOCTb TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI



IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KJIACC

Kon
pa3ziena

Kon

IJIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIET'O MHUPA

1.1

@duzuka — Hayka O TMpHUpoAE. SIBICHHUS NPUPOJIBL.
dusznueckre SBICHUA: MEXAHHYECKHE, TEIUIOBHIC,

SJICKTPUYCCKUC, MATHUTHLIC, CBETOBBIC, 3BYKOBBIC

1.2

duznyeckne BenW4yuHBL. V3Mepenue  (uzmUecKUx
BenuuuH.  Dusuyeckue  npubopsl.  [lorpemnocts

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHULL

1.3

1.4

1.5

ECTGCTBCHHOHay‘IHbIﬁ MCTOJ IIO3HAHHA: Ha6J'IIOI[eHI/IC,
IMOCTAHOBKA HAYYHOI'O BOITPOCA, BBIABHIKCHUC T'MIIOTE3,
9KCIICPUMCHT 110 IPOBCPKE TUIIOTE3, 00BsICHEHHE

HaAOJIFOaeMOT0 SIBJICHUS
Onucanune pU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEen

[TpakTiueckue paboThI:

H#HH#Par###113MepeHne paccTosHUI.
###Par#H#113mepenne o0bEMa XKUJIKOCTH M TBEPIOTO
Tena.

#H##Par###OnpeneneHue pa3MepoB MalbIX TeJl.
#Hi#Par###13Mepene  TeMmnepaTypsl  IIPH  TOMOIIHU

KHUJKOCTHOTO TEPMOMETPA U 1aTYMKA TEMIIEPATypPhl

ITEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHNUN BEIIIECTBA

2.1

H#HH#Par###CTtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX
pazMepbl.  OnbITHI,  JTOKa3bIBAIOLIUME  JAMCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#H##Par###/lpiokenne  dactun — BemectBa.  CBs3b
CKOPOCTH  JBWDKEHHS YacTHI[ C  TEMIIEpaTypowu.

BbpoyHoBckoe nBmxenue, 1uddysus

2.3

B3anmoneicTBre YacTUI] BELLIECTBA: IIPUTSHKEHUE U

OTTAJIKUBAaHHUEC




###Par### ArperaTtHple COCTOSIHHSI BEIIECTBA: CTPOCHHE

ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAIUIMUECKUX) TEIl.

2.4 B3auMocBsI3p MEXKIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSHUSX U UX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5 OCcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTHdeckre padOTHI:
#H#Par###01enka quaMerpa aToMa METOJIOM PSAOB (C
HCIonb30BaHueM (pororpadmii).

2.6 #HHHPar###OneiTel 10 HAOMIONEHUIO  TEIJIOBOIO

pacuIMpeHusi ra3oB.
HHAPar###0nbITel IO OOHAPYKEHUIO JCHCTBUS CHII

MOJICKYJISIPHOT'O ITPUTAKCHUA

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKEHHE. PaBHOMepHOE 51
' HEPaBHOMEPHOE JIBUKECHHE
H#H#HPar###CropocTs. Cpennsis CKOpOCTb pu
3.2 HEpPaBHOMEPHOM JIBWKeHUHU. Pacuér myTtu M BpeMeHu
JBUKCHUS
SIBnenne uHepuuu. 3akoH MHepuMH. B3ammoneincteue
3.3 T€N KaK MPUYMHA U3MEHEHHUS! CKOPOCTU JIBUKEHUS Tell.
Macca kak Mepa UHEPTHOCTH Teja
34 ###Par###1InotHocTe BemiecTBa. CBsA3b IUIOTHOCTU C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BelllecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOAEUCTBUS Tel
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl C
' MIOMOUIBIO AUHAMOMETPA
37 ###Par#H#IBnenne TaroreHus u cwia Tsokectu. Cuna
' TSDKECTH Ha ApYyrux miaHetax. Bec tena. HeBecomocTs
35 Cuna tpenus. TpeHUe CKOJIBKEHUS U TPEHHUE IOKOS.
' Tpenue B mpupoie U TEXHUKE
39 #HH##Par###Cnoxenne CuJl, HaMpaBJICHHBIX 110 OJHOU
' npsMoil. PaBHOZEHCTBYIOIAs CUIT
3.10 [TpakTuyeckue paboOTHI:




3.11

3.12

OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JABM)KEHHUS
(mapuka B KUAKOCTH, MOJEIU  JIEKTPUICCKOTO
aBTomMoOmiIs u Tak gainee). OmnpeneneHue cpemaHei
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapukKa T0
HAKJIOHHON  1uiockocTd. OmnpeneneHue  IIOTHOCTU
TBEPIOTO Tena. OnbITHI, JEMOHCTPHUPYIOIINE
3aBUCUMOCTh pacTsDKeHUs (nedopmaruu) mpyKuHbI OT
OPWIOKEHHOW  cuibl.  OMBITEL, JAEMOHCTPHUPYIOIINE
3aBHCHUMOCTh CHJIBI TPEHHS CKOJIbKEHHUSI OT Beca Teja U

XapakTepa COPUKACAIOIIMXCS TOBEPXHOCTEH

®u3ndeCcKre SIBICHUS B mpupoac: NpuMEpbl ABUKCHUA C
pasiIM4dHbIMU CKOPOCTAMH B JKMBOHM M HEXKUBOU npupoac,

HCﬁCTBHC CUJIbI TPCHUSA B ITPUPOAC U TCXHUKC

TexHuYecKre yCTpOMCTBA: TMHAMOMETP, NOAIIUITHUKA

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

I[aBJ'IeHI/Ie TBép,I[OFO tena. CrocoObl YMCHBIICHUS U

1 YBEIUYCHUS TaBJICHUS
42 JlaBnenue raza. 3aBUCUMOCTh JJaBJIEHUS ra3a oT o0béMa,
' TeMIIepaTyphbl
43 [Tepenaua naBiaeHus TBEPABIMU TEJNAMH, >KUIKOCTAMHU U
' razamu. 3akoH [lackamns. [THeBMaTndyeckre MammHbI
3aBUCUMOCTh  JIaBJICHHUS KHJIKOCTH OT  TIIyOWHBI.
4.4 I'unpocraTndeckuii mapagokc. CooOIIamuecs: coCy/sbl.
['mapaBiamyecKkie MeXaHu3MBbI
AtMocdepa 3emnu u armocdepHoe naBienue. [Ipuannbl
A5 CYIIECTBOBaHMs BO3AYHIIHOMH 000j04ku 3emiu. OnbIT
' Toppuuennu. 3aBUCHMOCTh aTMOC(HEPHOTO AABJICHUS OT
BBICOTHI HaJ] YPOBHEM MOps
46 U3mepenne armocdepHoro npaeneHus. [lpubopsl ans
' U3MepeHus: aTMOC(epHOro J1aBiIeHUs
JleficTBue KUAKOCTM M Ta3a Ha IOTPYKEHHOE B HUX
4.7 Teno. BeiTamkuBaromas (apXxumenoBa) cuila. 3aKOH
Apxumena
4.8 [1naBanue Ten. Bo3gyxomnaBanue




4.9

[TpakTrueckue pabOTHI:

UccrenoBanue 3aBUCUMOCTM Beca Tela B BOJAE OT
o0béMa mMOTrpYy:KEHHONH B JKUIKOCTH YacTH TeJja.
Omnpenenenye BpITAIKUBAOLIEH CUJIbI, JEHCTBYIOIEH Ha
TE€N0, NOrpyxéHHoe B  kuukoctb.  [IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOLIENH CHUJIbL, JAEHCTBYIOLIEH
Ha TeIO0 B JKUJIKOCTH, OT Macchl Tena. OIbIThI,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAIKMBAIOLLIECH
CWJIBI, IEHCTBYIOIIEH Ha TENIO B >KUJKOCTH, OT 00bEMa
MOrPYKEHHOM B MKUJKOCTh YAaCTH Te€la U OT ILNIOTHOCTH
JKUJKOCTH. KonctpynpoBanue  apeomerpa  Wiu
KOHCTPYUPOBAHUE  JIOJAKA W ONpEHeNIeHHEe €€

pr3OHO,I[’LéMHOCTI/I

4.10

dusnyeckue  ABICHUA B IPUPOJE: BIIUSIHUE
aTMoc(hepHOro aBJICHHS HA KUBOW OPraHU3M, TUTABAHUC

pBIO

411

TexHUYECKHE YCTPONCTBA: COOOIIAIOUINECS COCY/IBI,
YCTPOMCTBO BOJONPOBOAA, THUIPABIMYECKUN TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOM HAcoOC,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas paboTa
5.2 Mexanudeckas MOITHOCTb
53 [IpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHas
' 10ckocTh. [IpaBusio paBHOBecHs pblyara
5.4 [IpumeHeHue mpaBuia paBHOBECHUS pbldyara K OJIOKYy
«3omotoe  mpaBuso»  MexaHuku.  Koadduument
5.5 I0JIE3HOTO JEeNCTBUS MEXAHU3MOB. ITpocteie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
o.7 Kunernueckas sHeprus
58 [TonHass mexaHudeckas SHEprusl. 3aKOH W3MEHEHUs U
' COXpPAHEHHUsI MEXaHUYECKOW SHEPTUH
5.9 [TpakTrueckue pabOTHI:




###Par###Onpeneneae pabOTBHl CHIIBI TPEHUS TIPH
pPaBHOMEpPHOM JBM)KEHHUU Tejla 110 TOPU30HTAIBHOU
noBepxHocTu. MccnenoBaHnue yciaoBHM  paBHOBeCHs
ppuara. HM3mepenue KIIJI HakJIOHHOM IIJIOCKOCTH.

I/I3yquI/Ie 3aKOHa COXpaHCHUA MEXaHU4YeCKOM OHEpIrun

®du3nyeckue SABJICHUS B npupoac: pblHaru B TEIC

5.10
4eJI0BeKa
TexHuuecKkne YCTPOMCTBA: pblUar, TMOJABUXHBIA U
511 HETOJABMKHBIM OJIOKW, HaKJIOHHAs IIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Kox Kon
IIpoBepsiemble 371eMeHTHI COACPKAHUS
pasnena 3JIeMEeHTa
TEIUVIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUM CTpOEHUs BemecTsa. Macca U pa3Mepsbl
' MoJIeKyl.  ONbITBI, TNOATBEP)KIAIOLIME  OCHOBHBIE
I0JIO’KEHUS MOJIEKYIISIPHOKHHETUYECKON TEOPUU
Mogenu  TBEPAOro, JKUAKOIO W razoo0pa3zHOro
6.2 cocTossHUM BemiecTBa. Kpucramnudeckue M amopgHbIe
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tel
6 6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYJIIPHOKUHETHUECKON
TEOpUHn
6.4 CMaunBaHuE U KalWUISIPHBIE SIBICHUSA
6.5 TemoBoe paclIupeHue u cxaTue
66 Temneparypa. CBsa3b TeMmIepaTypbl CO CKOPOCTBIO
' TEIJIOBOT'O JABUKEHUS YaCTHI]
6.7 Baytpennss sneprus. CnocoObl ”3BMEHEHHST BHYTPEHHEH
' SHEPTUU: TeIionepeaada U CoBepIIeHrue paboThl
6.8 Bunsl Tenonepenaun: TEmIONPOBOIHOCTb, KOHBEKIIMS,




U3JIy4eHUE

KomnuectBo  TemoTel. YaenbpHas — TEIIIOEMKOCTDH

6.9
BEILIECTBA
TemnmooOMeH u TemiIoBO€ paBHOBEcHE. YpaBHEHUE
6.10
TEIUIOBOTO OanaHca
6.11 [1naBneHue U OTBEpAEBaHNE KPUCTAUTMYECKUX BEILIECTB.
. VY ienpHas TeniaoTa niaBJICHUS
[TapooOpazoBanue u  KoHJeHcalus.  Mcmapenue.
6.10 Kunenne. VYnenpHass  Temiora  mapooOpa3oBaHUS.
. 3aBUCHUMOCTh TEMIIEPATYpPhl KUIICHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOpaHUs
[MpuHnmmel  paboThl  TerioBbix  asurarenei  KI1J]
6.15 TEIUIOBOTO ABUTaTens. TersoBble ABUTaTeNd W 3allUTa
OKpY’Karolllel cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TETIOBBIX
6.16
npolieccax
[IpakTudeckue pabOTHI:
#HHPar##H#OnbITel 10 OOHAPYXKEHUIO JIEHCTBHS  CHJI
MOJICKYJISIPHOTO TIPUTSKEHUS.
H#HHHPar#H##OnbITBI 1O BBIPALIMBAHUIO  KPUCTAIIIOB
MOBAapEHHOM COJIM WM caxapa.
#H#H#Par#H##OnBITEL 10 HAONIOACHHWIO  TEIMJIOBOTO
6.17 pacIIMpPEHHS Ta30B, )KUJIKOCTEH U TBEPIBIX TEI.

#H##Par###Onpenenenue NaBleHUs] BO3ayXa B OayuioHe
IITIPHUTIA.

H#HHH#Par###OnbITEI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTH
JABJICHUS BO3[yXa OT €ro o0bEéMa W HarpeBaHUs WU
OXJIQKICHHUSI.

#H##Par###1IpoBepka TUNOTE3bl JTUHEHHON 3aBUCHMOCTH

JUIMHBI ~ CTOJIOMKA JKHJIKOCTH B TEPMOMETPHYECKON




6.18

TpyOKe OT TeMIeparyphbl.

#H##Par###Habmonenue U3MEHEHUS BHYTpEHHEH
SHEPrUH Tejla B Pe3ylbTaTe TEIUIONepeaayd ¥ paboThI
BHCIIHHUX CHJI.

###Par###llccnenoBanre SBJICHUS TEIJIOOOMEHA TIpH
CMCIIMBAHUH XOJIOTHOM U TOPSYEH BOJIBI.
#H##Par###OnpenencHue KOJINYECTBA TEIJIOTHI,
MOJIYYEHHOTO BOJIOW TMpPH TEIJIOOOMEHE C HarpeThiM
METATUICCKUM IIHITUHIPOM.

#H##Par###OnpenencHue yIeJIbHOU TEIUIOEMKOCTH
BEILIECTBA.

#HH#Par###lccnenoBanue mpoiecca UCIapeHus.
###Par#H#OnpeneneHnue OTHOCUTENIBHOM  BJIaKHOCTH
BO3/yXa.

#H##Par#H#Onpenenenue yneiabHONW TEIJIOTHI IJIaBJICHUS

Jbaa.

Ouznyeckue SABICHHUS B MPUPOAE: TOBEPXHOCTHOE
HaTSOKEHHE W KaNWULIPHBIE SBIEHUS B TPHUPOJE,
KpUCTaJUTBI B TIpupoae, n3inydenue CoiHIa, 3aMep3aHue
BOJI0OEMOB, MOPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTa.

6.19

TexHudeckue  yCTpOWCTBA:  KallWULIPBI, I[PUMEpHI
HCIIONIB30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIA TEPMOMETD,
JaTYMK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPBI, NCHUXPOMETp, MapoBas TypOHHA,

ABUTAaTCJ]Ib BHYTPECHHETO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onextpuszanus Tei. J[Ba poga dJIEKTPUUECKUX 3apsI0B
B3aumoneiictBue 3apsokeHHbIX  Tenl.  3akoH Kysona

7.2 (3aBMCHMOCTD CHJIBI B3aUMOJEUCTBUS 3apsUKEHHBIX TEN OT
BEJIMUYMHBI 3aps10B U PACCTOSHUS MEXTy TEJIaMH)

23 DnekTpuyeckoe nosie. Hanpssk€HHOCTh 3IIEKTPUYECKOTO

noss. lIpyHOUnD Ccyneprno3unuu 3JIEKTPUYECKUX I10JIEH




(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenu »siexTpuuyeckux 3apsaoB. OJIEeMEHTapHbIN

7.4 anekTpuyeckuit 3apana. Ctpoenue aroma. IlpoBonHuku n
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
- DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS
' 3JEKTPUUYECKOTO TOKA. MICTOUHHUKY MOCTOSIHHOTO TOKA
JeiicTBus ANEKTPUUYECKOTO TOKa (TerioBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX M ra3ax
- Onekrtpuueckass nenb. Cuia Toka. OJIEKTPUYECKOE
' HaIpsDKEHUE
29 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COTIPOTHUBIICHUE BEIIECTBA
7.10 3akoH OMa aJ1s1 yyacTKa Lenu
[TocnenoBarenbHOE W TNapayIeIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGota ¥ MOIIHOCTH SIEKTPUYECKOTO TOKAa. 3aKOH
7.12
Jxoyinsa — Jlenna
213 DNeKTpUYecKue Lenu U MOTPEOUTENTH DIEKTPUUECKOMN
' sHepruu B ObITy. KopoTKoe 3aMbIkanme
[TocrossaHble MarHuThHl. B3auMopelcTBHME TOCTOSTHHBIX
7.14
MarHuTOB
MarauTtHoe mone. MaruuTHoe Tmoje 3eMiid U €ro
7.15
3HaYeHHe IS )KU3HU Ha 3eMIie
216 OmneIT Dpcrena. MarHuTHOE MOJ€ PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >IEKTPOMArHUTOB B TEXHUKE
JleficTBUe MarHMUTHOTO TOJIA Ha MPOBOJHUK C TOKOM.
217 DNeKTpoABUTaTeNlb MOCTOSSHHOTO TOKa. Mcmonp3oBaHue
' BJIEKTPOJIBUTATENIEN B TEXHUYECKHX YCTPOMCTBAX W Ha
TpaHCcIopTe
7.18 Omnbitel @apanges.  SBaeHue  JIEKTPOMArHUTHOM




naaykiuu. [Ipasuno Jlenna

DIEeKTpOreHeparop. CriocoOsr MOJTy4YeHUs
7.19 3JIEKTPUYECKON SHEPrumu. DNeKTPOCTaHIIUN Ha

BO30OHOBJISIEMBIX UICTOYHHKAX SHEPTUU

[IpakTuyeckue pabOTHI:

OnbITH 10 HAOTIOACHUIO JIEKTPU3AIUU TENl WHIYKIUEH

Y TIPU COTIPUKOCHOBEHUH.

UccnenoBanne pAelcTBUS SICKTPUUECKOTO IIOJIA Ha

MIPOBOHHUKY M TUIICKTPUKH.

COopka u mpoBepka pabOTHl BJICKTPUUYECKON LIETH

MOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIIbI TOKA.

N3mepenue u perymmpoBaHuie HAIPSHKCHHUSI.

HccnenmoBanne 3aBUCUMOCTH CHITBI TOKA, MIYIIIETO Yepe3

PE3UCTOP, OT COMPOTHUBJICHUS PE3UCTOPA U HAMPSHKEHUS

Ha pe3uCcTope.

OnbITHI, JIEMOHCTPHPYIOIIINE 3aBUCUMOCTH

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TIJIOMIA/IN MTOTIEPEYHOT0 CEUCHUS U MaTepuaa.

IIpoBepka mpaBwila CJHOXEHHS HaNpsHKEHUM  NpU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia Asi CHJIbI TOKa MpPU MapajuieIbHOM
COeMHEHUN  pe3ucTopoB.  OmpeneneHune  pabOTHI
NMEKTPUYECKOTO TOKA, HAYLIETO 4Yepe3 PE3UCTOP.
OnpeneneHue  MOIIHOCTH  JJIEKTPUYECKOIO  TOKa,
BBIJIEIISIEMON Ha pe3ucTtope. MccnenqoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYHIETO YEPE3 JAMIIOUKY, OT HANpPSKEHUS
Ha Hell. Onpenenenue KII/[ narpesarens. MccnenoBanue
MarHMUTHOTO B3aUMOJICHCTBUSl TMOCTOSHHBIX MarHUTOB.
W3y4eHre MarHuTHOTO IOJIA IIOCTOSTHHBIX MAarHUTOB IIPU
uxX OoO0beAMHEHUM U  pasfencHuu. VccremoBaHue
JENCTBUS 3JIEKTPUUYECKOIO TOKA HA MarHUTHYIO CTPEIIKY.

OnpIThl,  JEMOHCTPUPYIOIIME  3aBUCHUMOCTH  CHJIBI




B3aI/IMOl[€I>'ICTBPI$I KaTyllkyu ¢ TOKOM U MarHuTa OT CHJIbL
TOKa MW HaIIpaBJICHUA TOKa B KaTyIIKE. HSy‘ICHI/Ie

I[CP'ICTBPISI MArduTHOrO II0JI1 Ha HIPOBOAHHUK C TOKOM.

Koncrpynposanue u U3y4YeHUE paboTsl
JIIEKTPOABUTATEIIA. N3smepenne KII
3JEKTPOJIBUTATEIbHOM  YCTaHOBKH. OnbIThI o

HUCCICOOBAHHUIO ABJICHUA SHCKTpOMaFHI/ITHOfI HHAYKIHUU:
HCCIIeIOBAaHUE M3MCHEHHN 3HAa4YeHUS U HaIrpaBJICHUA

WHAYKIOIUMOHHOI'O TOKa

7.21

7.22

dusnueckue SBICHUS B TMPUPOJE: DICKTPUUECKHE
SBJICHUS B  arMmocdepe, IJICKTPHUSCTBO  JKUBBIX
OpPraHU3MOB, MarHWTHOE Moje 3emiu, Apeld MmoICcoB,
POJIb MArHUTHOTO TOJIA ISl )KU3HU HA 3eMile, MOJISIPHOE

CHAHUC

TexHuueckue yCTpoMcTBa: 3JIEKTPOCKON, aMIepMeTp,
BOJITMETpP, PEOCTAT, CUETUUK DIEKTPUUECKON DHEPIUH,
ANEKTPOOCBETUTENbHBIE  IPUOOPBI,  HarpeBaTelbHbIE
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPEIOXPAHUTENHN, DIIEKTPOMATHUT, SJIEKTPOJBUTATEID

MMOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSHHOI'O TOKA

9 KUIACC
Kon
Kon snementa [IpoBepsieMbie 2I€MEHTHI COACPKAHUS
paznena
MEXAHUWYECKUE SABJIEHUA
Mexanuueckoe JBIKEHHE. MarepuaibHas TOYKA.
8.1 Cucrema orcuéra
a 8.2 OTHOCHUTEIFHOCTh MEXAHUYECKOTO JIBIKEHUS
8.3 PaBHOMEpHOE TPSIMOJIMHEHOE JBUKEHUE
#H##Par###HepaBHOMEpHOE TIPSIMOJIMHEMHOE JBHKEHUE.
8.4 CpenHsii ©  MIHOBEHHass CKOpPOCTb  Tejla  IpU

HCPpaBHOMCPHOM ABHKCHUU




Yckopenue. PaBHOyCKOpEHHOE MPSAMOJIMHENHOE

8.5
JIBUKCHHEC
8.6 ###Par###Crobonnoe nagenue. OnbiTel ["anumes
H#HH##Par###PaBHoMepHOE JBUKEHUE IO OKPY>KHOCTH.
8.7 Ilepuon m yacrora oOpamieHus. JIuHelHas W yriioBas
ckopocTH. LleHTpocTpeMUTenbHOe YCKOPCHHE
8.8 [lepssiii 3akoH HptoToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperwnii 3akon HeroToHa
8.11 HH#HPartH#H#1 [puHIMT Cynepro3nuiuy CHIT
8.12 Cuna ynpyrocru. 3akoH ['yka
###Par#H##Cuna TpeHus: cuia TPEHUS CKOJIBKEHUS,
813 CWJIa TPCHUS TTOKOSI, TPYTHE BUJIBI TPCHHUSI
#HH#Par###Cuna  TSOKECTH W 3aKOH  BCEMHUPHOTO
514 TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaIeHUS
815 IBuwxenne  muaHer  Bokpyr  Comuua.  IlepBas
' KocMu4eckasi CkopocTb. HeBecoMoCTh U meperpys3ku
PaBHOBecue MaTepuanbHON TOUKH. AOCOTIOTHO TBEPAOE
8.16 oo
#H##Par###PaBHoBecrue TBEPIOTO Tela C 3aKPEIUIEHHON
847 ocbio BpatieHus. MomeHT cuibl. LleHTp Tshkectn
8.18 Nmnynsc Tena. U3menenue ummnynbca. UMnynbe cuibl
8.19 3aKOH COXpaHEHMs UMITYJIbCA
8.20 H##Par###PeakTUBHOE JBUKEHUE
8.21 Mexannyeckas paboTa U MOIITHOCTh
PabGora cumn TsbkectH, ynpyroctd, TpeHus. CBs3b
8.22 SHEPTUU U PaboThI
893 [loTenumanpHass dSHeprus Tela, MOAHATOTO HaJ
' MOBEPXHOCTHIO 3eMJIU
8.24 [ToTennuanpHas YHEPTUS CKATOUN MPYKUHBI
#i##Par###Kunernueckas  sHeprusa.  Teopema o
8.5 KUHETHUYECKON SHEPrUn
8.26 #H#H#Par###3akoH coxpaHeHUs: MEXaHUYECKOM SHeprun




8.27

8.28

8.29

[IpakTrueckue pabOTHI:

Omnpenenenue cpeaHeil CKOPOCTH CKOJBXKEHUS Opycka
WIM JIBIDKEHUS IIapuKa [0 HAKJIOHHOW IIOCKOCTH.
Omnpenenennue yCKOpPEHUsl Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHHU IpH
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 Ha4aIbHON CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JIBUKEHUH 0€3 HadallbHOM CKOPOCTH MYTH OTHOCSTCS
KaK psAd HEYETHBIX YHCEI, TO COOTBETCTBYIOLIHE
MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKCHHUS
OT CWJBl HOpPMaJIbHOTO JdaBieHusa. OrmnpeneneHue
kodddunmenTa TpeHHus cKoibxkeHus. OmnpenerneHue
KECTKOCTU TpYyxKuHBL. OmnpeneneHue padOThl CUIIBI
TPEHHSIT TIpU PABHOMEPHOM JIBIDKEHHUH Tela IO
TOpPU30HTAIBHONH MoBepXHOCTU. OmnpeneneHue pabdoOThI
CUIIBI  yOPYrOCTH  IIpU  MOABEME  Ipy3a  C
WCIIOJIb30BaHUEM  HEMOABMXKHOTO M MOABHKHOTO

0JIOKOB

®u3nYecKUe SIBJICHUS B MPUPOJE: MPUIUBBI U OTIIUBBI,
nBukeHrue 1uiaHeT COJHEYHOM CHUCTEMBI, PEaKTHBHOE
JIBU)KEHUE KUBBIX OPTAaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHOUIOMETP,  JTATYUKHU

TIOJIOKCHMUS, PACCTOSIHUA U YCKOPCHUS, PAKCThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe nuxkenne. OCHOBHbBIE XapaKTEPUCTUKU

> KoJIeOaHU: TIepUO/I, YacTOTa, aMILIUTYIa
9.2 MareMarnueckuit u IIPY>KUHHBIN MasITHUKHU.
' [IpeBpartenue sHepruu npu KosaedaTeabHOM ABHKEHUN
0.3 3aryxatomue KosieOaHus. BbeIHYXIeHHBIE KOJaeOaHwUs.
' Pes3onanc
Mexannueckue BosIHbl. CBOMCTBa MEXaHMUYECKUX BOJIH.
9.4 IIpononbHBIE W NONEpeYHbIE BOJHBI. J[nMHA BOJIHBI U

CKOPOCTb €€ pacnpocTpaHeHus. MexaHu4ecKre BOJIHBI B




TBEPIIOM TeJle, CEHCMUYECKUE BOJTHBI

9.5 3ByK. ['poMKOCTb U BbICOTa 3ByKa. OTpakeHHUE 3ByKa
9.6 HNudpa3Byk u yibpTpa3Byk
[IpakTrueckue pabOTHI:
Onpenenenre 4YacTOTBl M TIepuoAa  KoyeOaHWt
MaTeMaTHYeCKOTO MasTHHKA.
Onpenenenne 4YacTOTBl M TIepuoAa  KoyeOaHWt
MPY>KUHHOTO MasITHUKA
0.7 HccnemoBanne 3aBUCUMOCTH  TiepHoAa  KoJjeOaHWi
' MOJBEIIEHHOT0 K HHUTU Tpy3a OT JUIMHBI HHTH.
HccnemoBanne 3aBUCUMOCTH  TiepHoAa  KoJjeOaHW
MPYXKUHHOTO MasiTHUKa OT Macchl rpysa. lIpoBepka
HE3aBUCHMOCTH nepruoia KOJIcOaHMt rpy3a,
MOJIBEILIEHHOTO K HHUTHU, OT MAaccChl Ipy3a U >KECTKOCTHU
pyXuHBL. M3MepeHne yckopeHus CBOOOHOTO TaICHUS
duznyeckue SBJICHUS B MPHUPOJE: BOCIHPUITHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MIIETPSICEHUE, CEUCMHYECKHE BOJIHBI,
I[yHAMH, X0
9.9 TexHuyeckue yCTpOMCTBA: 9XOJOT, UCIOIH30BAHUE

YIIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTpOMarHuTHOE IMoJie. DJIEKTPOMAarHUTHBIE BOJHBI.

101 CBoiicTBa 3/IEKTPOMAarHUTHBIX BOJIH

10.2 [IIkana 31€KTPOMarHUTHBIX BOJIH

10.3 OnexTpoMariuTHas npupoja ceera. CKOpOCTb CBETa.

' BonHoBEIE cBOlICTBa CBETa
10 [IpakTuyeckue paboOTHI:

10.4 N3yueHne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0O MOOMIIBHOTO Tese(hoHa
dusnueckue SBIEHUS B TpUpoAe: OHOIOrHyYecKoe

10.5 JEeHCTBHE BUJIUMOTO, yIbTpadrOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4eHUN

106 Texnuueckue YCTPOMCTBA: HCIIOJIb30BAHUE

OJICKTPOMAariMuTHBIX BOJIH JJIA COTOBOM CBS3U




11

CBETOBbBIE ABJIEHHA

11.1 JlyueBast Mmosienb cBeTa. MICTOUHHMKY cBeTa
11.2 [IpsimonuHeitHOE pacpocTpaHeHne CBeTa
Otpaxenue cBera. [1nockoe 3epkao. 3aKOH OTpaKeHUs
11.3
cBeTa
114 [Ipenomsienne cBera. 3aKOH IPEJIOMIIEHHS CBETA.
' [TosnHOE BHYTpEHHEE OTPAKEHHE CBETA
11.5 JIunza. Xop jtyyen B IMH3e
116 Ontuueckast cucrema ¢oroanmnapara, MHKPOCKONA U
' TeJecKora
117 I'maz kak omnrtuyeckass cuctema. bINM30pyKoCTh U
' JaJIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HptoTOHA.
' CrnosxeHue cCieKTpajabHBIX IIBETOB. Jlucnepcus ceTa
[IpakTuueckue pabOTHI:
#H##Par###lccnenoBanue 3aBUCUMOCTH yriia
OTpaXKEHUS CBETOBOTO Jy4a OT yIJia MaJeHHUS.
###Par#Ht#13yuenue  XapakTepUCTHK  M300pa’keHus
IIpeIMeTa B INIOCKOM 3€pKalle.
#H##Par###lccnenoBanue 3aBUCUMOCTH yriia
MPEIOMIICHUsI CBETOBOTO Jiydya OT yIJila MajgeHus Ha
119 IPaHULE «BO3JIYX — CTEKJION.
' ##Par###lonyuenne  M300pakeHUH C  MOMOIIBIO
coOuparoIe TUH3HI.
##HPar###Onpeniennenne  (pOKYCHOTO pPacCTOSHUSL U
ONITUYECKOM CUITBI COOMpArOIIEeH JTHH3BL.
#HHPar#H##OnbITEL 1O pa3joKeHUI0 Oeyoro ceera B
CIIEKTD.
H#HHHPar###0OnBITEI IO BOCHPHUSTHIO IBETA MPEIMETOB
P UX HAOJIOJCHUH Yepe3 IBETOBbIE (PHIBTPHI
®dusnueckue sBieHUs B mpupoje: 3atMeHus CoiHia u
11.10 JlyHBI, 1IBETa TEJ, ONTHYECKUE SIBICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 Texnuueckue YCTPOMCTBA: OUKH, IIEPUCKOII,




(doToanmnapar, ONTUYECKHE CBETOBOIbI

12

KBAHTOBGIE ABJIEHUA
121 OmnbiTel Pezepdopna u 1utaHerapHas MOAEIb aTroma.
' Mogens aroma bopa
199 Hcnyckanue u morjoueHue cBera aToMoM. KBaHTHI
' JIunelyaTeie CIEKTPHI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
oy Crpoenne aromHoro sapa. HykinonHas Monenb
' aTOMHOTO sizipa. M30Tons!
195 PaguoaxktuBHble npespamieHus. Ilepumon momypacmana
' aTOMHBIX SI7IEp
s SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U
' MaccOBOI0 YHCE
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MACChl U SHEPTUU
128 Peakuuu cunrtesa u nenenus siaep. McTtouynuku sHeprun
' CosHma u 3BE31
12.9 Snepnas osHepreruka. JlelicTBHE  paJMOaKTHBHBIX
' M3JIy4YE€HUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaGmtoneHne CIUIOMIHBIX M JIMHEMYaThIX CIIEKTPOB
12.10 U3ITy4EeHUsl.
HccnenoBanue TPEeKOB: M3MEPEHHME SHEPIMU YaCTHIIBI
10 TOPMO3HOMY ITyTH (110 (hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
@dusnyeckue SABIEHUS B IPUPOAE: ECTECTBEHHBIN
PaaMOaKTUBHBIN ¢on, KOCMUYECKHE Ty4H,
12.11 pPaaMOaKTUBHOE M3JIYyYEHHE MPUPOJHBIX MHHEPAJIOB,
JEUCTBHE PAJMOAKTUBHBIX W3JIyYECHUH HAa OpPraHU3M
4eJloBEKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUyaIbHBIN JO3UMETp, Kamepa Buibcona




ITPOBEPAEMBIE HA OI'D 10O ®U3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponu  (QU3MKM B HAydyHOMl  KapTUHE  MHUDA;
c(hOpMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBSI3U
U TI03HABAEMOCTU SIBICHUU MPUPOABI, O POJH DIKCIEPUMEHTa B
¢usuke, o cucremMooOpasymomeld poau (GU3MKH B Pa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTUH, 00 HBOIIOLUU
(UBHYECKUX 3HAHMK W WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOMU
KapTUHE MHUpPA, O BKIAJE POCCHICKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO

MHUpa, pa3BUTHC TCXHHUKH U TEXHOJIOTHI

3HaHuS O BHMJAX MaTepuu (BEIIECTBO M IMOJE), O JIBMKEHUU Kak
crocobe CyIiecTBOBaHUsI MaTEpPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH
CTPOEHHUsI BellecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUH HpUPOAbI
(MexaHI/ILIeCKI/IX, TCIIJIOBBIX, OJJICKTPOMAarouTHBIX H KBaHTOBBIX);
YMEHHUE pa3anyaTh SBJICHH 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOMIUX TAHHOC (1)I/I3I/I‘-I€CKO€ SIBJICHUC,
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3HMUECKUX SBICHUMN
B OKpyxXxaromieM MHPE, BbBIACIAA HUX CYHICCTBCHHBIC CBOMCTBA

(mpu3HaKH)

BJ'IaIIeHI/IC OCHOBaMM MOHSITHMHOTO arrapara U CHMBOJIMYCCKOTO
sA3bIKa (1)I/ISI/IKI/I U HUCIIOJIB30BAHHE HX IJId PCIICHUA y‘Ie6HI)IX 3aaa4,
YMCHHUEC XapaKTCpU30BaATb CBOMCTBaA TCII, (I)I/I3I/I‘-ICCKI/IC SABJICHHUA H

MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HU3Yy4YCHHBIC CBOMCTBA Te U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Brnanenne ocHOBaMHM METOZOB HAay4HOTO IIO3HAHHS C Y4ETOM
coOuo/IeHHsI TTpaBUil 0€30MacHOro TpyJa: HaONoJeHHE (PU3NIECKUX
SBJICHUMN:

YMEHHUE CaMOCTOSITENIbHO COOMpPATh AKCIEPUMEHTAIBHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIHCHIBATD €0 PE3yIbTAThI, ((OPMYIHPOBATH BHIBOIKI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEIUYUH:
YMEHHE IUIAaHUPOBATH HM3MEPEHHs, CaMOCTOSATEIHO COOMpaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIYUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IIOJIYUEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECJIOXHBIX  3KCIEPUMEHTAIBHBIX  HCCIIEJOBAHMIA;
CaMOCTOSITENIbHO  COOMpaTh JKCHEPUMEHTAIBHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUH,  MPEICTABIATH
MOJIy4YEeHHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, yYUTHIBATH IMOTPEITHOCTH, JIEJIaTh BEIBOJIBI IO PE3yJIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHas MOJCIbh aToMa,
HYKJIOHHasi MOJENIb aTOMHOTO sJipa) U YMEHHE MPUMEHSITb UX JUIs

00BsICHEHUS! PU3UUECKUX MPOLIECCOB

VYMmeHue oOBSCHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallUd MPaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISIBJISITh IPUUUHHO-CIIEICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yuyEHHBIE CBOICTBA (PU3MUECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3dKOHOMEPHOCTHU U MOACIIN

VYMmeHue pemarb pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3ysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (PU3UIECKUE
BEJIMYMHBI, B YACTHOCTH, 3alHCHIBATh KpPaTKOE YCJIOBHE 3aadyH,
BBISBIISITh HEAOCTAIOILME JaHHbIE, BBIOMPATh 3aKOHBI M (HOPMYIIHI,
HEOOXOUMBIE ISl €€ pelIeHus], UCIIOJIb30BaTh CIIPABOYHEIC TaHHBIE,
IPOBOJUTHh PACUYETHI U OICHHUBATH PEATUCTUYHOCTH MOTYYEHHOTO
3HAa4YeHUs1 (PU3MYECKON BEIMYMHBI; YMEHHUE OMPEIeIsiTh Pa3MEPHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHe XapakTepu3oBaTh MPUHLMUINBI  JACHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCIIONB3Ysl 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUH W HEOOXoauMble (DHU3NUECKUE




3aKOHOMECPHOCTH

10

YMeHHe UCHONb30BaTh 3HAaHUS O (U3MUYECKUX SBICHHUAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss O€30HMacHOCTH — NPHU
oOpamieHun ¢ OBITOBBIMH  TIpUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3I0pOBbSI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOMMOCTH TMPHUMEHEHHs JOCTIKCHHNA (UMUK W TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnbIT moMcka, NpeoOpa3oBaHMs U MNPEACTABICHHUS HHPOpPMALUU
(U3NIECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM HWH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YMEHHE OLIEHUBATh JOCTOBEPHOCTb
MOJIyYEHHOW WH(POpPMAIIMM HAa OCHOBE UMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEbHBIX ~ MCTOYHUKOB;,  YMEHHE  HCIOJb30BATh  IPHU
BBIMIOJTHEHUM Y4YEOHBIX 3aJaHUM Hay4YHO-IOMYJISIPHYIO JIUTEPaTypy
(Gu3M4ecKoro cojepKaHus, CIPaBOUYHbIE MaTepUalIbl, PECYPChl CETH
WuTtepHer; BrnaaeHue 0a30BBIMM  HaBBIKAMU  [IPEOOpa3OBaHMS
uHpOpMallMM M3 OJHOM 3HAKOBOM CHUCTEMBI B JIPYI'YlO; yMEHHE
co3faBaTb COOCTBEHHbIE IMCBbMEHHBIE M YCTHBIE COOOIIEHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbBKHMX HCTOYHHKOB



INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITPOBEPAEMBIX HA OI'D 110

PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHWYECKUE SABJIEHUA
11 Mexanuueckoe aBwkeHue. MarepuanpHas Touka. Cuctema  oTcuéra.
' OTHOCHUTENBHOCTD IBHKEHUS
PaBHOMEpHOE M HepaBHOMepHOe ABMkeHHE. CpenHsas ckopocTs. PopMmyia Ui
1.2 BBIYHCIICHUS CpeHEel ckopocTu: V = S/t
PaBHOMEpHOE TpSIMONMHENWHOE IBH)KEHUE. 3aBUCUMOCTb KOOPJIMHATHI TE€la OT
BPEMEHH B CIy4ac pABHOMEPHOT'O MPSIMOJIMHEWHOTO IBUKEHUS:
13 x(7)=x, +vt
I'paguky 3aBUCUMOCTM OT BpPEMEHH MJIs MPOEKIUH CKOPOCTH, INPOEKLUU
NepEeMELICHHs,, IIyTH, KOOpJAMHATHl IPU PABHOMEPHOM MPSAMOJIMHEWNHOM
JBUKECHUU
3aBUCHUMOCTb KOOpPJIMHATBl T€la OT BPEMEHHM B CIIy4ae PaBHOYCKOPEHHOIO
NPSIMOJIMHENHOTO ABUKEHUS:
2
Sf) =vo, #i+ay* ;
2
@opMynsl Ui MPOCKLUUH MEPEMEIIECHUs, NMPOEKIHH CKOPOCTH M IPOECKIHH
YCKOpPEHUS IIPU PaBHOYCKOPEHHOM NPSMOJIMHENHOM JIBUKEHUU:
2
14 .sx(r)=v‘}x-r+ax-3.
U.\'('() =Upy T4, 1,
a,(f) =canst,
szz - lez =2a,s,
I'paduku 3aBUCHMOCTH OT BpEMEHHM IS MPOEKUUU YCKOPEHUs, MPOCKIUH
CKOPOCTH, NPOEKIUU IEepEMENIEHUs], KOOPAUHATBl IPH PAaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABM>KEHUU
CBoboxnoe nagenue. PopMysibl, ONMKMCHIBAIOIIKME CBOOOJHOE MAJCHHUE Tela I10
L5 BEPTUKAIM (JIBUKEHHE Tela BHHU3 WIM BBEPX OTHOCHTEIBHO IOBEPXHOCTH
' 3emnn). I'paduku 3aBUCMMOCTH OT BpPEMEHH ISl TPOEKLUUH YCKOPCHHMS,
IOPOEKIUM CKOPOCTH U KOOPAMHATBI HpHU CBOOOJHOM TaJ€HUM Tejla I10




BEPTHUKAIH

CkopocTh pPaBHOMEPHOIO JBIDKEHHUS Tella IO OKpYyXHocTU. HampaBienue
CKOPOCTH.

Qopmyna AJid BBIYHCIEHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTH U TEPHOL

oOpareHus:
2nR
=
T

LenTpocTtpemurensHoe yckopeHue. HampaBieHne IEHTPOCTPEMUTEIBHOIO

16 yckopenus. Dopmyiia Ui BBIYUCIECHUS YCKOPEHUS:
2
a. — L
“ R
dopmyiia, cBA3bIBAIOLIAS IEPUOJ U YACTOTY OOpaIlleHus:
V= 1
T
Macca. IInotHocts Bewmecta. Popmyra A BBIYUCICHUS IITIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas ¢pusudeckas BennynHa. CliokeHue Cuil
1.9 SIBnenue nnepuuu. Ilepselii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTb BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha
TEN0
B3anmopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 Fy 4 =-F
112 TpeHne nokos u TpeHHUe CKoabkeHUs. DopMyna 171 BBIYACICHUS MOYJIS CHIIBI

TPCHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Yupyrue u Heynpyrue nedopmarnuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCECMHPHOI'O TATOTCHUA:

my -4
F=g L1 _2%
R
Cuna TsoxecTd. Y ckopeHre cBOOOIHOTO MaIeHusl.
@®opmyna 1715 BBIYUMCIEHUS CUJIbI TSKECTH BOIM3H oBepXHOCTH 3emun: F = mg.
JBmxenue rianeT Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHas pu3nyecKasi BeIMUHHa.
p=mb

I/IMHYJ'IBC cucTeMsbl Tel. I3MeHeHune HUMITYyJIbCA. I/IMHy.]'ILC CHIJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JIs1 3aAMKHYTOM CUCTEMBI TEN:
D=nyU; i, =const
PeakTnBHOE NBIDKEHNE

Mexanunueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTh:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyna JUIA BBIYUCIICHU S

KUHETUYECKON DHEPIUU:

HE)E
Ey ="

Teopema o kuHeTHuecKou s3Heprun. Gopmyia 1 BBIYUCICHUS OTCHIMAIBHON




OHCPIrum T€jia, IOAHATOrO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIus:

E=E;.+E 2
1.19 N
3aKOH COXpaHEHUsl MexaHn4ecKoil sHepruu. @opmyia Uit 3aKOHa COXPaHEHUs
MEXaHUYECKOH dHEepruu B OTCyTCTBUE Uil TpeHus: E = const.
[IpeBpalieHre MEXaHMUECKOW SHEPTUH MPU HAJTUYUK CUJIbI TPEHUS.
[IpocThie MexaHU3MBI. «30J10TOE MPABUIIO» MEXAHHUKHU.
Poruar. Moment cuiibl: M - FI.
VYciioBre paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIil 1 HenoaBWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[laBiienue TBEpIOTO TENIA.
®opmyna s BBIYUCIICHUS JABJICHUS TBEPAOIO Tena:
_F
Pe3
191 JlaBnenue raza. ATMOcepHOe TaBICHHE.
['uapocTaTdeckoe 1aBieHUe BHYTPH KHIKOCTH.
®opmyrna 1751 BBIYUCICHUS TaBJICHUS BHYTPU KUIKOCTH:
P=Pgh+Dp,
1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. PopMmyna Ajig ONPEAEICHUS BBITAJKUBAIOLIEH CHUIIBI,
JICUCTBYIOILEH HA TEJO, MOTPYKEHHOE B )KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

Ycnosue nnaBanud Tena. [lmaBanue CYIO0B U BO3AYXOILIIaBaAHUEC




1.24

1.25

Mexanudeckue KojaeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KOJIeOaHMA.

dopmyia, CBA3bIBAIONIAS YACTOTY M MEPUOJ] KOJIEOaHU:

Maremaruueckuii ¥ NpPYKUHHBIM MasTHUKUA. [IpeBpamienue sHepruu Imnpu

KoJIe0aTeIbHOM JABUXKXCHHUH

1.26

3aryxatomue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc

1.27

1.28

MexaHndecKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpPOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOH BOJIHBI Ha T'paHMIIE

nByX cpell. IH(pa3ByK u ylIbTpa3ByK

1.29

Ilpaxmuueckue pabomul

H3mepenne cpenHeill MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OPYXKHUHBL, KO3(PPUIIMEHTa TPEHUsS CKOJbXKEHHUS; paOOThl CHJIBI TPEHUS, CHIIbI
YOPYTrOCTH; CPEAHEH CKOPOCTH IBMIKEHHs OpycKa MO HAKJIOHHOM TIIOCKOCTH;
YCKOpEeHHs] Opycka MpH JBIKCHHH IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHI U
nepuofa KoieOaHuUM MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl M MepHoja
KOJIeOaHUI TIPY)KUHHOTO MasiTHUKA; MOMEHTA CHJIBI, JCHCTBYIOIIETO Ha phIYar;
paboThl CHJIBI YOPYTOCTH MpU TOIBEME Tpy3a C MOMOIIBIO HEMOABHKHOTO
0J10Kka; pabOTHI CHUJIBI YIIPYTOCTH MPU MOABEME TPy3a C MTOMOIIBIO TOIBHKHOTO
Onoxa.

WccnenoBanue 3aBUCUMOCTH apXHMMEIOBOW CHJIIBI OT 00BEMa MOTPYKEHHOU
YacTH Tella U OT IUIOTHOCTH KUJIKOCTH; HE3aBUCUMOCTH BBITAIKMBAIOIIEH CHUJIIbI
OT MacChlI TeJa; CUJIBl TPEHUS CKOJIBKEHUS OT CHJIBI HOPMaJIBLHOTO JABJICHUS U OT
poJia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHMKAIOIIEH B MPYKUHE, OT CTEIEHU
nedopmaruu TPy KUHBI, YCKOPEHHUsT OpycKa OT yrila HakKJIOHA HANpaBIISIONICH;
nepuoAa (4acToThl) KOJIeOaHUI HUTSHOTO MasTHHKA OT JJIMHBI HUTH; MEpUOAA
KOoJIeOaHWi MPY>KUHHOTO MasTHUKA OT MAacChl Tpy3a U KECTKOCTH TPYKHHBL,
HCCIICTOBAaHNE HE3aBHCHUMOCTH TMEpHOoJa KOJICOAaHW HUTSHOTO MAasTHHUKA OT

macchl rpy3a. [IpoBepka yciioBusl paBHOBECHS phlyara

1.30

Qusuueckue A6neHUs 6 npupode: TPUMEPbl IBMXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKUBOW U HEKUBOU NMPUPOJE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U

TEXHUKEC, TMPUIHWBBI W OTIWUBBI, JABMXXCHHUC IIJIAHCT ComHeunoi CUCTEMBI,




PEaKTUBHOE IBHKEHUE JKUBBIX OPraHU3MOB, PbIUaru B TEJIE YEIOBEKa, BIUSIHUE
atMoc(epHOro MaBJICHUS Ha XKUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUYecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOﬁCﬂ’lGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pbIYyar, HOI[BH)I(HBIﬁ n

HeHO,I[BI/I)KHblf/'I 6.]'IOKI/I, HaKJIOHHas IINIOCKOCTb, IMPOCTBIC MCXAaHU3MBI B 6BITy,

L3l cooOmIaroIuecs: COCybl, YCTPOMCTBO BOJOIPOBOJAA, THAPABIMUYECKUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOW HACOC, apeoMETp, 3XOJIOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU S
OCHOBHBIC ~ TIOJIO)KEHUSI ~ MOJICKYJISIPHO-KUHETHUYECKOH  TEOPUH  CTPOCHHUS

2.1 BeniecTBa. Mojienu TBEPIOTO, KUAKOTO M T'a3000pa3HOTO COCTOSIHUN BEIECTBA.
Kpucrammmdeckue u amopHsie Tena

59 JBwxkenue uvactur BemecTBa. CBs3b CKOPOCTHM JIBUKCHHUS YACTHI[ C

' Temneparypoii. bpoyHoBckoe nBmxenue, U ysus

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

2.4 TernnoBoe pacupeHne u CxaTHe

2.5 TemnoBoe paBHOBECHE

25 Buytpennsis sneprusi. Pabora m Teruiomepenada Kak CIIOCOOBI M3MEHEHHS

' BHYTPCHHEH SHEPTUU

2.7 Bupl Terionepeaayn: TeIIONPOBOTHOCTh, KOHBEKITHS, U3TyYCHUE
HarpeBanme wu oxnaxkaenue Ten. KomuwdecTBO — TeIIoTH. — YaenbHas
TEMJIO0EMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs SHEPTUM B TEIUIOBBIX MpoIeccaXx. YpPaBHEHHE TEIUIOBOTO
Oananca:

2.9
QO +0, +..=0
Ucnapenne u koHueHcaiusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIecce

210 UCTapeHuss W KOHJACHcaluu. KureHue IKHIKOCTH. YJelbHas TeIuioTa

' napoobpasoBanus: L = Q/m

2.11 BnaxxHocTs Bo3nyxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctamnuzanus. V3mMeHeHHe BHYTPEHHEW »HHEpPruu MpHu

IJIaBJICHUU U KPpUCTAJJIM3AallH. YHGJIBHaSI TCIJIOTA I1JIaBJICHUA:

,_0

m

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=Q/m

[Mpunnmns! padoTs! TeroBbix asuratencii. KI1/1 reruioBoro apurarens

Ipakxmuueckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAINIMYECKOr0 LUJIMHAPA; KOJIWYECTBA
TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOW TeMIiepaTypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYK OIIYIIEH HarpeTblid IMWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'O0 HAarpeThiM LMJIMHAPOM, IOCJIE OIYCKaHWsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO3[yXa; VYAEIbHOM TEIUIOTHI
IJIAaBJICHUS Jbja. MccnenoBaHWMe M3MEHEHHS TEMIIEpAaTypbl  BOABI  MPH
Pa3IUYHBIX YCIOBUSAX; SIBJICHUS TEIUIOOOMEHAa TMPH CMEIIMBAHUHM XOJIOAHOW M

FOqueﬁ BOJBI; IIpO1IE€CCa UCITAPCHUSA

2.16

Qusuueckue A6NeHUsA 8 npupooe: TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznydenue CoiiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, UHesl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIAPbl, IPAUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, aTUMK TeMIEepaTyphl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOUHA, ABUraTelb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
OnekTpu3zanus Ten. /Ba BUIa 31eKTpUUYECKUX 3apsa0B
B3aunmopeiicTBue 3apsykeHHBIX Tell. 3akoH Kyiona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaia

3.4

SJ'ICKTpI/ILICCKOC ITOJIC. HaHp}I)KéHHOCTL QJICKTPUYCCKOTO  IIOJIA. HpI/IHL[I/Il'I

CYTIEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »nekTpudeckux 3apsiaoB. JleWCTBHE BIEKTPUYECKOrO TMOJs Ha

aJIeKTpudecKue 3apsbl. [IpOBOJHUKY U TUANEKTPUKH

3.6

[TocTosiHHBIN AnekTpUYecKuil TOK. JlefcTBus 3nexkTpudeckoro Toka. Cuma Toka.




Hanpsixenue.

I=g/t,U=A/q

:‘)J'IGKTpI/ILICCKOC COIMPOTHUBJICHUC. Y,Z[CJ'IBHOC SJICKTPHUYIECKOC COIIPOTUBJICHUC:

3.7 R =pl/S
38 3akon Oma ais yyactka snekrpuueckoi memu: | = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapamnensHOE coeMHEHNE MPOBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 7
CwmenranHble COeTMHEHUS TTPOBOTHUKOB
Pa6ota u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= I° Rt
312 OmnpiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHHHM
MarHUTHOW MHIYKIIUH
313 MaruutHoe T1I0JIE MOOCTOSHHOIO MarHuTa. B3auMoJelcTBHE IOCTOSHHBIX
MarduToB
3.14 JleficTBHe MarHUTHOTO ITOJISI HA IPOBOJAHUK C TOKOM
3.15 OnbiTel @apazes. SABnenue snekTpoMaruuTHON HHAYKIUU. [IpaBumno Jlenua
Ipaxmuyeckue pabomul
W3mepenne  JIEKTPUYECKOTO  COMPOTHUBIEHUS  PE3WCTOPA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
3.16 HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, BO3HHKAIOIIETO B TIPOBOJHHUKE

(pGSI/ICTOpH, HaMHO‘IKa), OT HaIIPs’KCHHA Ha KOHLaX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHHUA OT JJIMHBI IIPOBOJHHUKA, IJIOMIAAN €0 IMOIICPEYHOI0 CCUCHHUA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSDKEHUS MPU MOCIET0BATEIbHOM
COCIMHEHUHU TMPOBOJHMUKOB; TMpPaBWIA IS CUJIbI JJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U TAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MArHUTHOE TOJIE 3eMJIH, TP MOIIOCOB,
POJIb MArHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHUE
Texnuyeckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PEOCTar,
CUCTYMK  DJIGKTPUYCCKOW  DHEPTUH,  DIIEKTPOOCBETUTEIBHBIE  MPUOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpuMepsI), AICKTPUICCKHE
PEIOXPAHUTEIN, OSJICKTPOMArHUT, OJJIEKTPOJBUTATENh TIOCTOSHHOIO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DneKkTpoMarHuTHbIE BOJHBIL. [1Ikana 3eKTpoOMarHUTHBIX BOJH
3.20 JlyueBas monenb cBeta. [IpsiMonuHeiiHOe pacpoCcTpaHEeHUe CBETa
3.21 3akoH oTpaxeHus ceera. [1mockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA
3.23 Hucnepcus cera
3.4 Jlunza. Xox nyueit B nunze. DokycHOE paccTosiHue JMH3BL. OnTuyeckas cuia
' munsel: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. OnTuyeckue mpudopsl
Ilpakmuueckue pabomol
###Par#t#13mepenne ONTHYECKON CHIIBI coOuparomeid JUH3bI, (OKYCHOTO
paccTosiHUs cOOMparoIIeid JTMH3BI (TI0 CBOMCTBY PaBEHCTBA pa3MepOB MPeIMETa U
M300paxKeHusi, KOTJa MpeAMET PAacIoNIoKeH B JBOMHOM (oKyce), MmoKazarems
3.26 MPEIOMIIEHUS CTEKIA.
###HPar#t#lccnenoBanue CBOMCTBA M300paXKEHUS, MOTYYCHHOTO C TOMOIIBIO
coOuparomield JHMH3bI, W3MEHEHUs (OKYCHOTO PACCTOSIHMUSI JBYX CII0)KEHHBIX
JIMH3; 3aBUCHUMOCTH yria MPEJOMJICHHS CBETOBOrO Jyda OT yIJia MajeHus Ha
TPAHUIIE «BO3TYX — CTEKIIO»
327 Qusuueckue senenuss 6 npupoode. 3armenuss ComHma u JlyHbl, 1BeTa Ted,
' onTHYECKUE SBJICHHS B aTMocdepe (IBeT Heba, pedpakius, paayra, MUPax)
3.98 Texnuyeckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBIE ABJIEHUA
4.1 PamnoaktuBHOCTh. Anb(da-, Oeta-, raMmma-u3nydeHus. Peakiun anbda-u Oera-




pacnana

4.2 OmneiTel Pe3epdopna o paccesuuto anbda-dactuil. [Lnanerapuas Moaennb atoma

4.3 CocraB aTroMHOTO sigpa. M30TOmb!

4.4 [Tepuox nomypacmajga aTOMHBIX SAEp

4.5 SnepHbie peakuu. 3aKOHBI COXPAHEHUS 3apsAJ0BOrO U MAacCOBOTO YHCEN
Qusuueckue A61eHUs 6 Npupode. E€CTECTBEHHBIH paJMOAKTUBHBIA  (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyU€HHE MPUPOJIHBIX MHUHEPAJIOB,
JIEHCTBHUE PAJUOAKTUBHBIX U3JIy4YEHUN HA OPraHU3M YEI0BEKa

47 Texnuueckue ycmpoucmea: CIEKTPOCKON, HHIUBUIYaJIbHBIN JTO3UMETpP, Kamepa

BI/IJ'IBCOHa, AACPHAsA DOHCPICTHUKA



YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
HPOLECCA OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
» dusuka: 7-i kiacc: 6a30BbIN ypOBEHb: YUeOHHK; 3-€ U37aHue, nepepadoTanHoe [lephimkuH

.M., IBanoB A.1. AxunonepHoe o0miectBo «M3aatenbetBo «IIpocBemeHuney
» dusuka: 8-i kiacc: 6a30BbIN ypOBEHB: YUeOHHK; 3-¢ U3aHue, nepepadoranHoe [leprimkuH
.M., IBanoB A.W. AxunonepHoe o0miectBo «M3aatenbetBo «IIpocBeneruey
» dusuka: 9-1 kacc: 6a30BbIN ypOBEHB: YUeOHHK; 3-¢ u3aaHue, nepepadorannoe [leprimkuH

UM., I'ytauk E.M., IBanos A.U. u np. AkumonepHoe o6mectBo «M3natenbcTBo

((HpOCBeH_ICHI/IC»

METOJUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA

1.Pa3HOYpOBHEBBIE CAMOCTOSITENIbHBIE M KOHTPOJIbHBIE Pa00Thl. du3uka-7.
Kupuk JI.A. -5-¢ u3a., nepepad.- M.: UJIEKCA, 2009

2.CoopnuK 3a7a4 1o pusuke 7-9 Kiacchl: mocodue s ydanmxcs
obmmeoOpa3zoBarenbHbIX yupexxaenuid/ B.W. Jlykamuk, E.11.IBanoBa.- 24-e u3.-
M.: [Ipocemenue, 2010

3. Iunaktnueckue matepuainsl. Pusuka. 7 kiacc Mapon A.E., Mapon E.A.- M.:
Hpoda, 2012

4.Tectol k yueOHuKy A.B. Ilepbiukuna, 7 knacc/ H.K. Xannanos, T.A.
XannananoBa. — M. [Ipoda, 2015 r.

5.@wusuka. § kiacc. Meroauueckoe nocobue /H. B. @unonosuu. — M. : [Ipoda,

2015. — 208 c.ISBN 978-5-358-14813-0

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Komnexnus LTOP http://school-collection.edu.ru

2.Komnekmus «EcTecTBEeHHOHAYYHBIE YKCIIEPUMEHTBD»: (PU3UKA

http://experiment.edu.ru



http://school-collection.edu.ru/
http://experiment.edu.ru/

3.Mup ¢usuku: ¢pusudeckuii sxkcriepumenT http://demo.home.nov.ru

4.Cepgep xadenps! obmeit ¢pusuku puspaka MI'Y: pusnueckuii mpakTUKym u

nemoHcTpanuu http://genphys.phys.msu.ru

5.¥Ypoku no monekynspHoi ¢usuke http://marklv.narod.ru/mkt

6.®u3uka B aunManmsax. http://physics.nad.ru

7 .Wurepuer ypoku. http://www.interneturok.ru/distancionno

8.du3mka B OTKpBITOM Kosuiemmke http://www.physics.ru

9.I'azeta «®uszuka» Mznarensckoro noma «llepBoe ceHTAOps»

http://fiz.1september.ru

10. Konneknuust «EcTecTBEHHO-HAYUHBIE SKCTIEPUMEHTBD»: (PH3UKa

http://experiment.edu.ru

11. BupryasnbHblil METOAMYECKUN KAOMHET YUUTeNs PU3UKU U aCTPOHOMHUHU

http://www.gomulina.orc.ru

12. 3agaun no ¢usmke ¢ pemenusmu http://fizzzika.narod.ru

13. 3anuMarenbHas (Gu3MKa B BONPOCAX U OTBETAX: CalT 3aCIyKEHHOT'O YUUTEIs

P® B.Enskuna http://elkin52.narod.ru

14. Knaccuas ¢usuka: cait yuurens pusuku E. A. banaunoi http://classfizika.narod.ru

15. Kparkuii cipaBounuk no ¢usuke http://www. physics.vir.ru

16. Mup ¢usuku: pusnyeckuii sxcriepument http://demo.home.nov.ru

17. O6yuaromue TpEXypoBHEBBIE TECTHI 110 ¢u3uke: cat B. . Perensmana

http://www.physicsregelman.com

18. ®usukomir: B oMol HaunHaromemy ¢usuky http://physicomp.lipetsk.ru

19. TepMoHaMHKa: AIEKTPOHHBIN yUeOHUK 1O (pU3UKe s 7-T0 U 8-TO

kiaccos http://fn.bmstu.ru/phys/bib/I-NET/

20. ®usuka B annmanusax http://physics.nad.ru

21. ®usuka Bokpyr Hac http://physics03.narod.ru
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