


IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo (u3KMke Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHUSI COCTaBJICHAa Ha
OCHOBE MOJOXEHUI M TpeOOoBaHUM K pe3yiabTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIENmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.

Copepxkanue  mporpaMMmbl 1o (QU3MKE  HampaBieHO Ha  (GOpMHUPOBaHUE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYy4aloOUIMXCSd W OpraHU3alMi0 M3y4eHHs (QHU3UKU Ha
JESTCIIbBHOCTHOW OCHOBE. B mporpamMme 1o (U3HKE YYUTBHIBAIOTCS BO3MOXKHOCTH YUEOHOTO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaTaM  OOyudeHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOTO 00111er0o 00pa3oBaHusl.

[Iporpamma 1o (u3uKe yCTaHABIUBACT paclpe/eieHne y4eOHOro Matepuana mo rojaam
o0ydeHust (1Mo Kjiaccam), MpenjgaraeT NPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4ETe BO3PACTHBIX
0COOCHHOCTEH 00yYaroIINXCS.

[IporpaMMa mo ¢usuke paspaboTaHa ¢ ILENbIO OKa3aHWs METOAMYECKON MOMOIIU
YUHUTEIIO B CO3IaHUU paboyveil MporpaMMbl IO Y4EOHOMY TIPEIMETY.

®dwu3uKa SBISETCS CHCTEMOOOPa3yIOIIUM IS €CTECTBEHHOHAYUHBIX YU€OHBIX MPEIMETOB,
MOCKONBKY (pU3UYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB M SIBICHUM, N3YYaeMbIX XHUMHEH,
Ouosorueil, actpoHoMHerd U Qu3ndeckoi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHUpa, TPENOCTaBIseT HamOolsiee sSCHBIE O0pa3Ibl MPUMEHEHHS HAy4YHOTO METOJa
MO3HAHMS, TO €CTh CIIOCO0a MOY4YeHUs JOCTOBEPHBIX 3HAHUN O MHpE.

Opna u3 THaBHBIX 337a4 (PU3UUYECKOro 0O0pa3oBaHUsl B CTPYKType 00IIero oopazoBaHus
COCTOUT B (OPMHUPOBAHWM €CTECTBEHHOHAYYHOM TpPaMOTHOCTH W HWHTEpeca K Hayke ¥y
oOydJaronuxcs.

W3ydyenne ¢u3ukun Ha 0a30BOM YpPOBHE TMpEANOaraeT OBJIAJCHUE CIETYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPUIYIOLUIMMHU €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

®  Hay4YHO OOBSICHSTH SIBIICHHUS,;
®  OIICHUBATh U IOHUMATh OCOOCHHOCTH Hay4YHOTO HCCIIEIOBAHNUS;
®  UHTEpPIPETHUPOBATH  JAaHHBIE UM  HUCIOJb30BaTh  HAy4YHBIE

A0Ka3aTCJIbCTBA AJId IMOJTYYCHUS BBIBOIOB.



enu w3ydenus: PU3MKKM HA YpOBHE OCHOBHOTO OOIETO OOpa3oBaHMS OIMpPEACSICHBI B
Konuenmun npenogaBanus yueOHoro npeamera «Pusnka» B 00pa3oBaTENbHBIX OpPraHU3AIMIX
Poccuiickoit ®enepanunu, peaqu3ylOIUX OCHOBHBIE 00IIe00pa3oBaTeNbHbIE IPOTPAMMEBL,
yTBepKIEHHOW pemenreM Komernn MunucrtepcTBa mnpocsemienus: Poccuiickoin denepannu
(mpotoxou ot 3 nexadbpst 2019 r. Ne [TK48H).

Lesn n3yyeHust pU3UKM:

e npuoOpereHHEe HHTEpeca M CTPEeMJICHHS OOYYaloUIMXCsi K HAydYHOMY
U3YUYEHHIO IPUPOJIBL, PA3BUTHE X HHTEIUICKTYAIBHBIX M TBOPYECKUX CIIOCOOHOCTEH;

e  pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIe TO3HAHUS U POPMUPOBAHUE
UCCIIEIOBATEIILCKOTO OTHOIIEHHS K OKPY)KAIOIINM SIBIICHHSIM;

e  (opmupoBaHHME HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTara H3y4YeHUS
OCHOB CTPOEHHSI MaTepuH U (hyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

e  (opmupoBaHue mpeACTaBICHUNA O Polu (U3MUKHU ISl Pa3BUTHUS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

e  pa3BUTHE TPEACTaBIEHMH O  BO3MOXKHBIX  cdepax  Oymymei
npodecCHOHANBHOM  JEATeTbHOCTH, CBSI3aHHOW ¢  (U3MKOW, TMOATOTOBKA K
JanbHeleMy oOy4eHHIO B 9TOM HaIlPaBJICHUU.

JlocTmkeHre HTHX LeJell mporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3zoBaHust 00€CIIEUNBACTCS PEIICHUEM CIISAYIOINX 3a1aY:

e qppuoOpereHHMe 3HAHUH O JMCKPETHOM CTPOEHUM  BEIeCTBa, O
MEXaHUYECKUX, TETUIOBBIX, JIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

e  npuoOpeTeHHe YMEHHH ONMUCBHIBATH U OOBIACHATH (PU3MUECKHE SBJICHUS C
WCTIOJIH30BaHUEM TTOJTy4YEHHBIX 3HAaHUH;

®  OCBOGHHME METOJOB pEIIeHUs TNPOCTEHINNX pacu€THBIX 3a1ad ¢
UCITIOJIb30BaHUEM (U3NYECKUX MOJeNel, TBOPUECKUX M MPAaKTUKOOPHEHTHUPOBAHHBIX
3a/1ay;

®  pa3BUTHE YMEHHI HAOJIONATh MPHUPOIHBIC SIBICHUS U BBITOIHATH OIIBITHI,
nabopaTopHble paboOThl M HKCIEPUMEHTAIbHBIE HCCIEAOBAaHHUS C MCIIOJIb30BaHUEM
WU3MEPUTEIBHBIX PHOOPOB;

e  ocBOeHHE NMPHUEMOB pabOTHl ¢ MH(OpMalKel (HU3NUECKOro coaep>KaHus,
BKITIOYast HHPOPMAIIHIO O COBPEMEHHBIX JOCTIKEHHSIX (PU3UKH, aHAIN3 U KPUTHIECKOE

OlICHMBaHHE NH(OPMALINN;



®  3HAKOMCTBO cO cpepaMu NMPoPecCUOHANBHON IEATEIbHOCTH, CBA3aHHBIMU

¢ (u3uKOi, U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha JOCTHXKEHUAX
¢u3nUecKoil HayKH.

Ha usydenue ¢usuku (6a30BbIii ypOBEHH) HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUS

oTBoaMTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Hellemo), B 8 kinacce — 68 yacoB (2 yaca B

HEJISIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipemyiaraemerii B mporpamMme 1o (usmuke nepeyeHb JadOpaTOpHBIX pabOT U OIBITOB
HOCHT PEeKOMEHIATeNIbHBIN XapaKTep, YUUTelb JAeaeT BHIOOp MPOBEICHNUS JTa00PaTOPHBEIX padboT
M ONBITOB C Y4€TOM  HMHIUBHAYAIBHBIX  OCOOCHHOCTEH  OOydYarommxcs,  CIHCKa
OKCIEPUMEHTAIBHBIX 3a/IaHUil, TpeJlaraéMblX B paMKaxX OCHOBHOTO T'OCYJapCTBEHHOTO

9K3aMeHa 1o (pusmke.



COJEPKAHUE OBYYEHUA

7 KJIACC

Pa3znen 1. ®u3uka v € poJib B MO3HAHUU OKPYKAKILET0 MUPA.
®usuka — Hayka o npupoze. Ssnenus npupoasl. Pu3sndecKue sBICHUS: MEXAHUYECKUE,
TEILJIOBBIE, YIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.
@dusnueckue BenuuuHbL. V3MmepeHue ¢usznyeckux BenuuyMH. Pusnueckue HpuOOpBHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CHCTEMA €IMHHII.
Kak ¢usnka u apyrue ecTecTBEHHBIE HAyKH M3y4YaroT NMpUpony. EcTecTBeHHOHAYUHBIN
METOJl TO3HaHWs: HaOJIOJEHHE, IOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBUKEHUE THUIIOTES,
SKCHEpPUMEHT MO0 IPOBEpKE TuUIoTe3, OO0bscHeHHe HalirogaemMoro sBieHusa. OnucaHue
(bU3NUECKUX SBJICHUH C ITOMOLIbIO MOJIEIEH.
Jemoncmpayuu.
1. MexaHuyeckue, TEIUIOBbIE, AJIEKTPUYECKUE, MarHUTHBIE, CBETOBBIE
SBJICHUS.
2. ®usnueckue npudOpPHI U Ipoleypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
1M (POBBIM IPUOOPOM.
Jlabopamopuvie pabomol u onsimol.
1. Ompenenenue LeHbl AeICHUS Kbl K3MEPUTEIBHOTO MpHOOopa.
2. V3mepeHue pacCcTOSHUM.
3. HM3mepenne 00bEMa )KUIKOCTH U TBEPIOTO TEIA.
4. OrnpeneneHue pa3MepoB MajbIX TeJ.
5. H3mepeHue TemmepaTypbl HpU MOMOILM >KUIKOCTHOTO TEPMOMETpa M
JaTYNKA TEMIEPATYPHI.
6. [IlpoBeneHue WCCIETOBAHUS IO MPOBEPKE TUIOTE3BI: AATBHOCTH MOJNETA
HIapuKa, MyIEHHOr0 TOPU30HTANIBHO, TeM O0JbIle, YeM OOoJIbIe BHICOTA TyCKa.
Pa3nea 2. IleppoHavyaibHbIe CBeIeHHS O CTPOCHHMH BelecTBA.
CrpoeHue BemiecTBa: aTOMbl UM MOJEKYJbI, UX pa3Mepbl. OIBITHI, 10Ka3bIBAIOLINE
JMCKPETHOE CTPOEHHE BEIIECTBA.
JBr>kenue yactuil BemecTBa. CBSI3b CKOPOCTH JABMIKEHHMS YAaCTHI[ C TEMIIEPATypOM.
BpoyHnoBckoe nBmxenue, auddysus. BzaumopelicTBue wyacTUIl BEIIECTBA: MNPUTSIKEHUE H

OTTAaJIKMBaHHC.



ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, JKUJIKOCTEHM M  TBEPABIX
(kpucTayinyeckux) Teia. B3auMOCBA3b MEXy CBOMCTBAMHU BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSTHUSIX M WX aTOMHOMOJICKYJISPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUN
BOJIBI.

Hemoncmpayuu.

1. HabGmonenne 6pOyHOBCKOTO JBHYKECHUSI.

2. HaOmonenue muddysum.

3. HaOmronenue SIBJICHUH, O0O0BACHSIOIINXCS MPUTSHKEHUEM 1501051
OTTAJIKUBAHWEM YaCTHUI[ BELIECTBA.

Jlabopamopuvie pabomol u onvimol.

1. Ouenka pauameTpa aroMa METOJOM DPsIOB (C  HCHOJIb30BAaHUEM
dboTorpaduii).

2.  OnpIThI O HAOTIOIEHUIO TETNIOBOTO PACIIMPEHHUS Ta30B.

3. OnbITHI 1O OOHAPYKCHHIO ICUCTBUS CHUIJI MOJICKYJIIPHOTO TIPUTSIKEHUSI.

Paznen 3. /IBuskeHune U B3auMo/ieiicTBue TeJl.

Mexanuyeckoe aBuxkeHUE. PaBHOMepHOe M HepaBHOMEpHOE JBMKeHHE. CKOpPOCTb.
CpenHsis CKOpOCTh IPY HEPABHOMEPHOM JIB>KEHUH. Pacu€r myTu U BpeMEeHU JABUKECHUSI.

SBnenue uHepuuu. 3aKOH WHEpIUU. B3auMopeicTBue Ten Kak MPUYMHA H3MEHEHHS
CKOpPOCTH JIBIDKEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnoTHocTh BemectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYI B €TUHUIE 00bEMa BEIIECTBA.

Cuna kak XapakTepucTuka B3aumoneuctBus Ten. Cunma ynpyroctd M 3akoH ['yka.
N3mepenne cuibpl ¢ TMOMOIIBIO JUHAMOMeTpa. fIBieHHe TATOTeHHs W cuia Tsokectu. Cuna
TSOKECTH Ha JIpyrux riaHerax. Bec tema. Hesecomocth. CrioxkeHue Cuil, HaIlpaBIEHHBIX IO
onHOI npsmoii. PaBHozaelcTByronas cuit. Cuna TpeHusl. TpeHHe CKOJIBKEHUS U TPEHHUE MOKOSI.
Tpenue B IpUpoae U TEXHUKE.

Hemoncmpayuu.

1. HaOmrogenue MeEXaHUUECKOTO ABUKEHUS TEIa.

2. H3mepeHune cKOpOCTH MPSIMOJIHMHEHHOTO ABHKECHUS.

3. HaOmronenue sBICHUS HHEPITUH.

4. HabmoneHnve n3MEHEHUs! CKOPOCTH MPH B3aUMOJIEHCTBUU Tell.
5. CpaBHeHHe Macc MO B3aUMOJICHCTBHIO TEI.

6. CrnoxxeHue Cull, HAPABICHHBIX 110 OJJHOU MPSIMOH.

Jlabopamopuvie pabomul u onvimol.



1. Ompenenenue cKOpOCTH PaBHOMEPHOTO IBMXKEHUS (IIApUKA B KHUJKOCTH,
MOJIENIN SIIEKTPUYECKOTO aBTOMOOMIIS ¥ TaK Jiajiee).

2. Ormpenenenue cpemHel CKOPOCTH CKOJBKEHHs Opycka WIM IIapuka 1o
HaKJIOHHOM IJIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPAOTO Tea.

4. OneIThl, JEMOHCTPHUPYIOIINE 3aBUCUMOCTH pacTshkeHus (medopmarimm)
IPYXUHBI OT IPUIIOKEHHOM CHJIBI.

5. OmnbITbl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIbKEHHS OT
Beca TeJIa U XapaKTepa CONPHKACAIOLIUXCS TIOBEPXHOCTEH.

Pa3nea 4. /laBienune TBEPABIX TeJl, :KUAKOCTEH U I'a30B.

HNasnenne. CnocoObl yMEHBIIEHHS M YBEIWYEHUs JaBieHus. JlaBieHue rasa.
3aBUCHUMOCTH JaBJIEHMS raza oT 00béMa, TeMieparypsl. [lepenaua gaBneHust TBEpABIMU TEJIaMH,
KUAKOCTAMHU M razamu. 3akoH [lackans. [IHeBMaTnueckue MaiMHbBIL. 3aBUCHMOCTH JABJICHUS
KHUIKOCTH  OT riyOmHbl. [miapocratmueckuit  mapagokc.  CooOmaromuecst — COCYIBL.
['unpaBnnyeckue MEXaHU3MBI.

Atmocdepa 3eman u arMocdepHoe aasneHue. [IpyUuuHBI CyIIECTBOBaHMS BO3YLIHON
obonouku 3emnu. OnbiT Toppuuemnu. M3mepenue arMmocdepHOro naBieHusi. 3aBHUCUMOCTh
atMoc(epHOro JaBiieHHS OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(hEepHOTO JaBJICHHUS.

JlelicTBue KUAKOCTM M Traza Ha IOIPY)KEHHOE B HUX Teno. BrrTankusaromast
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue Ten. BozayxoruiaBanue.

Hemoncmpayuu.

1. 3aBucHMOCTH JaBIEHUS ra3a OT TEMIEPATYPHI.

2. llepenaua gaBineHUs )KUAKOCTBIO U Ta30M.

3. Coobuaromuecs: cocypl.

4. T'mppaBianueckuii mpecc.

5. IIposBnenue nencTBus aTMOC()EpHOro aBICHUS.

6. 3aBUCHMOCTb BBITAJKMBAIOIIEH CHIIBI OT 00BbEMA NOTPYKEHHON YacTH Tea
Y TUIOTHOCTH >KUJIKOCTH.

7. PaBeHCTBO BBITQJIKMBAIOLIEH CHIIbI BECY BBITECHEHHOM KUIKOCTH.

8. VYcrnoBue maBaHus TeN: TUIABAaHWE HWIIM MOTPY)KEHHE TEN B 3aBHCHMOCTHU
OT COOTHOILIEHUS IUIOTHOCTEN Tea U JKUIKOCTH.

Jlabopamopuvie pabomul u onvimol.



1. HccnegoBaHue 3aBUCMMOCTH Beca Tejia B BOJE OT 00bEMa MOrpyKEHHOI B
KUJKOCTb YacTH TeJa.

2. OmpenencHue BHITAIKUBAIONICH CHIIBI, JICHCTBYIOIICH Ha  TeJo,
MOTPY>KEHHOE B JKUJKOCTb.

3. TIpoBepka HE3aBHCHUMOCTH BHITAJIKUBAIOIICH CHJIBI, ICHCTBYIOIICH Ha TEJIO
B ’KHMJIKOCTH, OT Macchl Teja.

4. OnpITbl, JAEMOHCTPUPYIOIIME 3aBUCHMOCTh BBITAIKUBAIOIICH CHJIBI,
NEHCTBYIONIEH Ha TEJIO B KUAKOCTU, OT 00bEMA MOrPYKEHHOM B KHUIKOCTh YacTH Teja
Y OT IUIOTHOCTH JKUJKOCTH.

5. KoHcTpynpoBanue apeomerpa WIM KOHCTPYMPOBAaHUE JIOAKH U
OIpeNIeNIEHUE €€ TPY30I0IbEMHOCTH.

Paznen S. Pabora u MOIIHOCTH. JHEPrus.

Mexanunyeckas padora. MOIITHOCTb.

[IpocTeie MexaHM3MBI: pbluar, OJIOK, HAKJIOHHas IJIOcKoCTh. I[IpaBuio paBHOBecus
priuara. IlpuMeHnenue npaBuia paBHOBECHs pplyara K 0JIOKY. «30JI0TO€ IPABUIIO» MEXAHUKH.
KIIJI mpocTeix MmexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprus. Kunermueckas M mnoTeHuuanbHas sHeprus. [IpeBpamienue
OJIHOTO BU/1a MEXaHUUYECKON SHEPTUU B APYroil. 3aKOH COXpaHEHUsl IHEPTHH B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie pabomul u onvimol.

1. Onpenenenne paboTHI CUIIbI TPEHUS MPU PABHOMEPHOM ABMXKEHUHU TeJNa IO
TOPU30HTAILHOM MOBEPXHOCTH.

2. HccnenoBanue yclIOBUI paBHOBECHS pblyara.

3. M3mepenue KII/ HakJIOHHON TIIOCKOCTH.

4. U3yueHue 3aK0HA COXPAHEHHS] MEXaHUYECKOW IHEPTHH.

8 KJIACC

Pa3nea 6. TensioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KNHETUYECKOW TEOPUH CTPOEHUs BelecTa. Macca
U pasMEpbl aTOMOB W MOJICKYII. OHBITI)I, MOATBCPKAAOIMIUE OCHOBHBIC ITOJIOKCHHA
MOJIEKYJISIPHOKHHETUYECKON TEOPUH.

Mogenu TBEPAOro, KUAKOTO M ra3000pa3HOro cocTosHUN BemecTBa. Kpucramimyeckue

u amopdHubeie Tena. OOBSCHEHHE CBOMCTB Tra3oB, KHAKOCTEH W TBEPABIX TEl HAa OCHOBE



MOJIOKEHUN MOJIEKYJIAPHO-KUHETUYECKON Teopur. (CMayMBaHWE M KaNWUISIPHbBIC SIBJICHUS.
TennoBoe paclIMpeHne U CKaTue.

Temneparypa. CBs3p Temmeparypbl CO CKOPOCTHIO TEIUIOBOTO JIBMXKCHHSI YacTHII.
Buytpennsis sHeprus. CnocoObl HM3MEHEHHWs BHYTPEHHEH OSHEpPruu: TeIuionepeaadya u
COBepIIeHHE padoThl. BUIbI TeIONEpe1aun: TeIJIONMPOBOAHOCTh, KOHBEKIIUS, U3TYUCHHE.

KomuyecTBO TEmIoThl. YenbHas TEIUIOEMKOCTh BeEIeCTBa. TeIIOOOMEH M TEILIOBOS
paBHOBecHe. YpaBHEHHE TeIIoBoro Oamanca. IlnaBineHue M OTBepJeBaHHE KPUCTATUIMUECKHUX
BEIIECTB. YAeNbHAs TeIioTa IuiaBieHus. IlapooOpa3oBanue u KoHueHcanwus. Mcmapenue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KHUIIGHHS OT
aTMoc(hepHOro JaBICHHS.

Brnaxnocts Bo3ayXa.

DHeprus TOIMBA. Y IeJbHAas TEII0oTa CrOpaHusl.

[Tpunnuner pabotel TemmoBbix aurarenei KIIJ[ termoBoro apurarens. TermioBbie
JIBUTATENIH U 3aIIATA OKPYKAIOMIEH CPEBI.

3aKOH COXpaHEHUs U MPEBPAILCHHS YPHEPTUHU B TEIIOBBIX IIPOIIECCaX.

Hemoncmpayuu.

1. HaGmoneHne OpOYHOBCKOTO JBUKECHHUS.

2. HaOmonenue quddysum.

3. HaOmronenue sSBICHUI CMAYMBAHUS U KAMJUTSIPHBIX SBJICHUM.

4. HabnroneHue TEMIOBOTO pacIIUPEHUS Tell.

5. H3meHeHue naBieHHs raza Mpu W3MEHEHWU 00bEMa M HArpeBaHUU WIIH
OXJIQKICHHH.

6. IlpaBwia u3MepeHUs TeMITEPaTypHI.

7. Bunsl Teronepenadm.

8. OxuaxaeHue mpu COBEPIICHUH PaOOTHI.

9. HarpeBanue npu COBEpIICHUH paOOTHI BHEITHUMH CHIIAMHU.

10. CpaBHeHHE TETITOEMKOCTEH PA3IMIHBIX BEIIECTB.

11. HaOGaroneHre KUIeHUs.

12. HaGnioaeHue MOCTOSTHCTBA TEMIIEPATYPHI MPU TIIABIICHUH.

13. Monenu TEIUIOBBIX IBUTATEIEH.

Jlabopamopnusie pabomot u onvimel.

1. OnbITel 0 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKESHHSL.

2. OnBITE IO BbIpAalllUBAHHUIO KPHUCTAJIJIOB HOBapCHHOﬁ COJIK UJIK Caxapa.



3. OmnpIThl MO HAOMIOACHUIO TEIUIOBOTO PACIIMPEHUS Ta3oB, KUIAKOCTEH M
TBEPABIX TEII.

4. OnpenencHue JaBJICHMS BO3AyXa B OAJIJIOHE HITIPHUIIA.

5.  OneIThl, AEMOHCTPUPYIOIIHME 3aBUCHMOCTb JaBJICHUS BO3JAyXa OT €ro
00BbEMa 1 HarpeBaHus WIH OXJIAXKICHUS.

6. IlIpoBepka rumnoTe3sl TMHEHHON 3aBUCHMOCTH JIIMHBI CTOJIOMKA YKHIKOCTH
B TEPMOMETPUYECKOH TPYOKE OT TeMIepaTyphl.

7. HaOmronenue uW3MEHEHHUsS BHYTPEHHEW OJHEpPruM Tejla B pe3ylibTaTe
Teruionepeayu U paboThl BHEIIHUX CHIL

8. MHccnenoBaHue SBIEHUS TEIUIOOOMEHA MPH CMEIIMBAHUM XOJOAHOM W
ropsiuei BOABI.

9. OmpeneneHnue KOJIWYECTBA  TEIUIOTHI, IMOJIYUYEHHOTO BOAOW  IpHU
TEII000MEeHe C HarpeThIM METAJUTMYECKUM IIUITHH]IPOM.

10. Ompenenenue ynenbHOM TEIUIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoliecca UCIapeHus.

12. Omnpenenenvie OTHOCUTENBHOM BIaXXHOCTH BO3yXa.

13. Onpenenenuve yaenbHON TEMIOTHI TUTABICHUS JIb/A.

Pazjnen 7. DiekTpuyeckne u MATHUTHBIE SIBJICHUS.

Onextpuszanus Ten. /[Ba poxa snekTpuyeckux 3apsanaoB. B3aummoneicTBue 3apsyKeHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIIBI B3aWMOJEUCTBUS 3apSKEHHBIX TeT OT BEIUYUHBI
3apsI0B U PACCTOSTHUSI MEXKTY TEIaMH).

Onexrpuueckoe none. Hanpssx€HHOCTh anekTpudeckoro nods. [lpuHuun cynepno3unuu
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsaoB. DJIEMEHTapHbIN dJeKTpuueckuil 3apsan. CtpoeHue
aTtoMa. [IpoBOTHUKM U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3aps/a.

DJIEKTPUYECKUN TOK. YCIOBHUS CYIIECTBOBAHUSA JJIEKTPUUYECKOro Toka. HMCToOuHHMKH
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onextpuueckas unenb. Cuna TOKa. OieKTpuueckoe HamnpsbkeHue. ConpoTHUBIIEHUE
IIPOBOJIHHKA. Y JIEIbHOE CONPOTUBIEHUE BemecTBa. 3akoH Owma [  ydacTka ILEnu.
[TocnenoBarenbHOE U MapaieIbHOE COEUHEHNE IPOBOTHUKOB.

PabGota ¥ MOIIHOCTH >JEKTpUYECKOro Toka. 3akoH Jxoyns—JleHma. Dnextpuyeckue

OCIu 1 HOTpCGI/ITCHI/I BHCKTqueCKOﬁ SHCPIruu B 6B1Ty. KOpOTKOe 3aMbIKaHHUC.



[TocTostHHBIE MarHWTHI. B3anMOaeiCTBHE IMOCTOSIHHBIX MAarHuTOB. MarHuTHOE IOJe€.
MarunuTtHoe noJie 3eMJIM U €ro 3HaYeHHe 1Jis1 xKU3HU Ha 3emiie. OnbIiT Dpcerena. MaruutHoe mnosie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIEKTPOMarHuToB B TEXHUKE. [[eliCTBME MAarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareiab IMOCTOSHHOrO Toka. Vcnosb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apaness. SfIBieHue 3aeKTpOMarHUTHOM uHAykuuu. IlpaBuno JleHna.
Onekrporerepatop. CrocoObl TONyYEHUS DIIEKTPUYECKOW SHEPruu. DIJIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX HICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

1. Dnexrtpuszanus Tei.
JIBa pojia JIEKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsXKEHHBIX TEJl.
Y CeTpoiiCTBO U IEHCTBHE 3IEKTPOCKONA.
DNeKTpoCTaTUYECKask NHIYKIHUA.
3aKOH COXpaHEHHUs ICKTPUUECKUX 3aPSI0B.
[IpoBOAHUKY U AUAIIEKTPUKH.
MopenupoBaHue CUIOBBIX JTMHUI 3JIEKTPUYECKOTO MO,

M cToYHUKM TTOCTOSIHHOT'O TOKA.
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JIefCTBUS 2IEKTPUYECKOTO TOKA.

-
©

DNEeKTPUUYECKHUH TOK B )KUJIKOCTH.

-
=

["a30BbIi1 pazpsn.

-
no

I/I3MepeHI/Ie CHJIbI TOKAa aMIICPMETPOM.

[
w

I/I3M€p€HI/I€ QJICKTPHUYCCKOI'0 HAIMPSXKCHUA BOJIBTMCTPOM.

-
>

Peocrar n MarazuH cOnpoTHUBIICHHN.

-
o

BzauMmoeiicTBHE MOCTOSHHBIX MAarHUTOB.

-
o

MOI[GJ'II/IpOBaHI/Ie HCEBO3MOXHOCTH PAa3ACJICHUS ITOJIFOCOB MaruuTa.

[EY
~

MO}IGHHpOBaHI/Ie MarHATHBIX TTOJIEH ITOCTOSTHHBIX MArHUTOB.

[EY
©

OnbIT Opcrena.

-
©

MarauTHoe€ I10JIe TOKa. 9HCKTp0Mal"HI/IT.

N
©

I[CﬁCTBHC MAarauMTHOTI'O I10JIA Ha ITPOBOJHUK C TOKOM.

[N
=

SHGKTPOJIBI/IFaTeJ'IB ITOCTOAHHOI'O TOKA.

N
N

HccnenoBanue saBieHUs JIEKTPOMarHUTHOM UHIYKIIUH.

)
w

OneiTel Dapajes.
24. 3aBUCHMOCTb HAIpaBJIEHUS HWHIYKIMOHHOIO TOKa OT YCIOBHHA €ro

BO3HHUKHOBCHUAI.



25. DnexTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuvie pabomul u onvimol.

1. OmpiTel 1O HAOMIONEHHWIO OHJIEKTPH3AIMK TEN MWHAYKIHEW | Tpu
COIIPUKOCHOBCHUH.

2. HccnemoBaHue JCWCTBUSL DJIGKTPHUECKOTO TIOJII HA TPOBOJHUKUA U
JVDJICKTPUKH.

3. CoOopka u mpoBepKa padOTHI MEKTPUIECKOH IETH MOCTOSHHOTO TOKA.

4. V3mepeHue U peryJIupoBaHUE CUIIBI TOKA.

5. H3mepeHwue u peryimpoBaHUe HAPSHKCHHUS.

6. HccremoBaHue 3aBHCHMOCTH CHIIBI TOKA, MIYHIETO Yepe3 pPEe3UCTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.

7.  OnbIThl, JEMOHCTPHPYIOIIUE 3aBHCUMOCTh ANEKTPHUECKOTO
COIIPOTHBJICHUS] TIPOBOJHHMKA OT €ro JUIMHBI, IUIOMIAJH TONEPEYHOTO CCYCHHS H
MarepHaa.

8. IlpoBepka mpaBmja CIOXKEHUS HANPSDKEHUH TPU  TOCIEAOBATEIHHOM
COCJIMHEHUH JIBYX PE3UCTOPOB.

9. [TIlpoBepka mpaBwia JUisi CHJIbl TOKA TNPU THApALICILHOM COCITUHCHHUU
PE3UCTOPOB.

10. Omnpenenenre pabOTHI IMEKTPHUIESCKOTO TOKA, HUYIIETO Yepe3 Pe3UCTOp.

11. OmpeneneHue MOIIHOCTH 3JIEKTPUUYECKOTO TOKA, BbLAEISIEMON Ha
pes3ucrope.

12. WccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO Yepe3 JAMIIOYKY, OT
HaIpsDKEHUS Ha HEel.

13. Ompenenenne KII/] narpeBatens.

14. HccnenoBaHue MarHUTHOTO B3aUMOJEHCTBUS MOCTOSIHHBIX MarHUTOB.

15. M3ydeHne MarHUTHOTO TOJIS TIOCTOSTHHBIX MarHUTOB MPH UX 00bEIUHCHUH
U pa3JIelcHAH.

16. HccnenoBanue NeCTBUS SIEKTPHUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITel, AEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHJIBl  B3aUMOJCHCTBUS
KaTyIIKH C TOKOM ¥ MarHWTa OT CHJIBI TOKA M HAaIIPaBJICHUS TOKA B KaTYIIIKE.

18. WM3ydenue neiicTBHS MarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM.

19. KonctpyupoBaHue U U3y4eHHE PabOTHI JIEKTPOIBUTATEIS.

20. Usmepenue KII/] anekTpoaBuraTesibHOM yCTaHOBKH.



21. OnpITBI MO WCCIECIOBAHUIO SIBJICHHUS DJICKTPOMArHUTHOM WHIYKIIUU:
MCCJIeI0BAaHNE U3MEHEHUM 3HAUCHHS ¥ HAPABJICHUS] MHIYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexannueckoe aBmxeHue. MatepuanbHas Touka. Cuctema orcuéra. OTHOCUTENIBHOCTD
MEXaHUYECKOrO JBH)KEHHs. PaBHOMEpHOE IpsMoOIMHENHOEe nABMXKeHHE. HepaBHOMepHOe
IpsIMOJIMHENHOe ABMKeHHE. CpenHss M MIHOBEHHAs CKOPOCTb Tejla IPU HEPAaBHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHOyckopeHHOE mpsMoiuHenHoe aBuwxkeHue. (CBOOOJHOE TMaJieHUE.
Onpitel ["anunes.

PaBHOMepHOE nBHXEHHE IO OKpYXHOCTHU. Ilepuon u yacrota obpaiuenus. Jluneinas u
yIJI0Bast CKOpOCTHU. LIeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

IIepBb1it 3axoH HeroToHa. Bropoii 3akon Herorona. Tpernii 3akoH Herorona. IlpunHimn
CYNEPIIO3ULUHN CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuila TpeHus: CWila TPEHUS CKOJIBKEHUS, CHUJla TPEHUS
IIOKOSI, IPYTHUE BUBI TPEHHUS.

Cuna TsKECTM M 3aKOH BCEMUPHOTO TATOTEHHUS. YCKOpEeHHE CBOOOJHOTO MaJeHUs.
JBuxenne 1ianer Bokpyr Comnpa. IlepBas kocmmueckas ckopocTs. HeBecomocts u
[EepPErpy3KHu.

PaBHOBecue marepuanbHON TOYKH. AOCONMIOTHO TBEpAOE Teno. PaBHOBecwe TBEPAOTO
TeJla ¢ 3aKPEIUIEHHON OChIO BpaleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynec Tena. M3menenne nmmynbsca. Mnynbe cuibl. 3aKOH COXpaHEHUS! MMITYJIbCA.
PeakTuBHOE IBUKECHHE.

Mexanunueckasi pabota U MomHocTh. PaboTa cui TsbKkecTH, ynpyroctu, TpeHus. CBsi3b
sHepruu u pabotel. [loTeHuManpHas SHeprus Tena, MOJHSATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
IToTreHnmanpHas 3HEprus ckaroi npyxuHsl. Kunernyeckas sHeprus. Teopema 0 KHHETUYECKON
SHEPruM. 3aKOH COXPAHEHUS] MEXaHUYECKOW IHEPTHH.

Jemoncmpayuu.

1. HaOmioneHne MEXaHUYECKOro JBMKEHHS Tella OTHOCUTEIBHO Pa3HbIX TeEJ
OTCYETA.

2. CpaBHeHHe TyTell W TPAaeKTOPUH IBMXKEHUS OJHOTO M TOrO K€ Tela
OTHOCHUTEJIBHO PAa3HBIX TEJI OTCYETA.

3. H3mepeHune cKOpoCTH U YCKOPEHHUS MPSMOIUHEHHOTO JBUKEHHUS.



4. MHccnenoBaHue MpU3HAKOB PAaBHOYCKOPEHHOTO JABHKEHUS.

5. HaOmronenue IBMKEHUS Tella IO OKPYKHOCTH.

6. HaOmroneHne MEXaHMUYECKUX SBJICHUIA, TPOUCXOSAIINX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JIBUYKEHUH OTHOCHUTEIBHO KaOMHeTa
bu3HKH.

7. 3aBUCHMOCTb YCKOPEHMsI T€ja OT Macchl Tejla M JIEHCTBYIOIIEH Ha HETro

CHUIBI.

8. HaGmoneHue paBeHCTBa CUJI IPH B3aMMOAECHCTBUM TeJl.

9. l3meHeHue Beca Teja IPU YCKOPEHHOM JIBUKECHUU.

10. Tlepemaua mmIrysibca MPU B3aUMOCHCTBUU TEI.

11. IIpeobpa3zoBaHusi YHEPIUH NIPU B3aUMOIEHCTBUH TEJL.

12. CoxpaHeHue UMITyJIbCa IPU HEYNIPYTOM B3aUMOJICHCTBUH.

13. CoxpaHeHue UMITyJIbca MpU A0COIIOTHO YIPYTOM B3aUMOAEHCTBHH.

14. HaOnroneHue peakTUBHOTO JIBUKEHUS.

15. CoxpaHeHHne MeXaHUYECKOW YHEPTUU IPU CBOOOIHOM ITaJICHUU.

16. CoxpaHeHHe MEXaHUYECKOI HEepruy Npu ABMKEHUU Tela M0J JeiicTBUEM
IIPYKHUHBI.

Jlabopamopuvie pabomst u onvimel.

1. KoHcTpyupoBaHue TpakTa JUIsl pa3roHa U JajbHEHIIEero paBHOMEPHOIO
JIBYDKEHUS IIAPUKA WIN TEJIEKKH.

2. Ormpenenenue cpegHel CKOPOCTH CKOJbXKEHHs Opycka WM JIBUKEHHUS
HIapHUKa 110 HAKJIOHHOM IJIOCKOCTH.

3. Ormpenenenne yCcKOpeHHUs Tella TpPU PaBHOYCKOPEHHOM JIBUKEHHHU IIO
HaKJIOHHOM MJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH IMYTH OT BPEMEHHU IPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HauaJbHON CKOPOCTH.

5. TlpoBepka THUMOTE3bl: €CITU TPH PABHOYCKOPEHHOM IIBUKCHHU 0e3
HAyaJIbHOM CKOPOCTH ITyTH OTHOCATCS KaK psAJ HEYETHBIX YHCEI, TO COOTBETCTBYIOLINE
POMEXYTKH BPEMEHHU OJMHAKOBBI.

6. HccrnemoBaHne 3aBHCUMOCTH CHIIBI TPEHHS CKOJIBKCHHS OT  CHIIBI
HOPMAaJILHOTO JaBIICHHS.

7. Ompenenenune ko3¢ HUIMEHTA TPEHHUS CKOJIbKECHHUS.

8. Ompenenenue XECTKOCTH MPYKHUHBI.



9. Onmnpenenenue pabOTHI CUIIBI TPEHUS IPU PABHOMEPHOM JBHKEHHUH TeJa 110
TOPU30HTAIBHON MOBEPXHOCTH.

10. Omnpenenenve pabOTBI CHIBI YIOPYrOCTH TMpPU TNOABEME Tpy3a ¢
MCIIOJIb30BaHUEM HETOBUKHOTO U MOJBUKHOTO OJIOKOB.

11. M3yueHue 3aKOHA COXpPaHEHUS SHEPTUH.

Pazgen 9. Mexanuueckue KoJ1e0aHUS U BOJIHBI.

Konebarenbnoe nBuxenne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWI: MEPHO, 4acToTa,
amuntyna. MaTtematuueckuid W NPYXKUHHBIA MasTHUKUA. [IpeBpaiieHue sHepruu Mpu
K0JIe0aTEeIbHOM JIBH)KEHUU.

3aryxatomme koneOaHus. BeiHyXaeHHbIe Konebanus. Pesonanc. MexaHndeckue BOJHBI.
CpoiicTBa MexaHHUYECKUX BOJH. [IpomonpHbIe U monepednbie BOIHBL. [IMHA BOJHBI M CKOPOCTH
e€ pacipocTpaHeHus. MexaHn4yeckue BOJHBI B TBEPJIOM TeJie, CEHCMUYECKIE BOJTHBI.

3Byk. ' poMKOCTh 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3ByKa. IHPpa3ByKk U yIbTpa3ByK.

Jemoncmpayuu.

1. HaOmionenue koneOaHuil Ten HOJ JEHCTBUEM CHIIBI TSXKECTH U CHJIbI
YIPYTOCTH.

2. Habmonenue xonebaHuii rpy3a Ha HUTU U Ha MPY>KUHE.

3. HaGmoneHne BEIHYXKICHHBIX KOJICOAHUHN M pPe30HAHCA.

4. PacnpocrpaHeHne MPOJOJIbHBIX U MONEPEYHBIX BOJH (Ha MOJIEIH).

5. HaGmoneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTHUYeCKUH pe30HaHC.

Jlabopamopuvie pabomot u onvimel.

1. Onpenenenve dacTtoThl MW Mepuoja KoyebaHM MaTeMaTH4eCKOro
MasITHUKA.

2. Ompenenenue 4acTOTHI U IepHo/ia KojebaHuil MpyKMHHOTO MasiTHUKA.

3. MHccrnenoBaHue 3aBUCUMOCTH TTEPHOJIa KOJICOAHHIA MMOABEIICHHOTO K HUTH
rpy3a OT JUTMHBI HUTH.

4. HccnenoBaHue 3aBUCUMOCTH NepuoJa KojdeOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl rpysa.

5. TlpoBepka HE3aBUCHMMOCTH TEpHOAa KOJICOAHWU Tpy3a, MOABEHICHHOTO K
HUTH, OT MacChI Tpy3a.

6. OmnbITbl, JEMOHCTPUPYIOUIME  3aBHUCHUMOCTh  IEpHoja  KojeOaHui
NPYKUHHOTO MasiTHUKA OT Macchl rpy3a U ®KECTKOCTH MPY>KUHBIL.

7. VI3mepenue yckopeHHsI CBOOOIHOTO MaJCHHS.



Pasznes 10. DneKTpOMarHMTHOE 1MOJI€ U JIEKTPOMATHUTHbIE BOJIHbI.

DONEeKTPOMarHuTHOE IOJi€. DJIEKTPOMAarHuTHblE BOJHBI. CBOWMCTBA 3J1EKTPOMArHUTHBIX

BOJH. [IIkaya 351eKTpOMarHuTHBIX BOJIH. VICrionb30BaHuE 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBiA3U.

DnexTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BoiHOBbIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CsoiicTBa 3J€KTPOMarHUTHBIX BOJIH.
2. BoiHOBBIE CBOICTBA CBETA.
Jlabopamopnusie pabomot u onvimel.
1. WM3yueHue CBOWCTB A3JECKTPOMATHUTHBIX BOJIH C MOMOIIBI0 MOOUIIBHOTO
tenedoHa.
Pasznea 11. CBeToBbI€e IBJICHHS.

queBaﬂ Mojienb cBeTa. MICTOYHHMKM CBeETa. HpHMOHHHCﬁHOC pacipoCTpaHCHUEC CBCTA.

3armenus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[penomienue cBera. 3aKOH MpeaoMiieHHs cBeTa. [1oHOe BHYTpEHHEE OTpaKEHUE CBETA.

Hcnonp30BaHue MOJIHOTO BHYTPCHHCTO OTPAKCHHUA B OIITUYCCKUX CBCTOBOJAX.

JIunza. Xon nyqeﬁ B JmmH3e. OnTHyeckas cucTeMa (I)OToaHHapaTa, MHKPOCKOIIa H

Teneckorna. [1a3 kak onrudeckas cucreMa. bin3opykocTs U JaabHO30PKOCTb.

Paznoxxenne Oemoro cera B cmekTp. OmbiTel HploToHa. CliokeHHE CHEKTpalIbHbBIX

OBCTOB. I[I/ICHepCI/ISI CBCTa.

Jemoncmpayuu.
1. IlpsmonuHeiHOe pacpOCTpaHEHUE CBETA.
OTtpakeHue cBeTa.
ITonmyyenne n300pa’keHHi B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomiienue cBera.
OnTrnyeckuii CBETOBO/I.
Xom nydeit B coOuparomiei JInH3e.
Xo Jydel B pacCenBaroLeH JIMH3E.

[Tonmy4yenne n300pa>keHUA C TOMOIIBIO JTMH3.

© 0o N o gk~ w DN

[IpuHnun neficTBus goroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

[EY
©

Monens rnasa.

-
=

Paznoxxenune Oemoro ceera B CIICKTP.
12. HonyquHe Oenoro cBera IIpU CJIOKCHUHN CBCTA PA3HBIX LIBCTOB.

Jlabopamopuusie pabomot u onvimel.



1. MHccnenoBanue 3aBUCMMOCTH yIyla OTPa)XEHHs CBETOBOIO Jiyya OT Yria
nasieHusl.

2. V3y4yeHue XapaKTepUCTUK U300paKeHHs IIPEeIMETa B TNIOCKOM 3epKalie.

3. HccnenoBaHue 3aBUCUMOCTH yIJla IPEIOMIIEHUS] CBETOBOIO Jiyya OT yria
[aJIeHUs Ha TPaHULIE «BO3AYX—CTEKIION.

4. TlomydyeHue n300paXeHUH C TOMOIIBIO COOMPAOLIEH JTHH3HI.

5. Ompenenenne (HOKYCHOTO PACCTOSHUS U ONTUYECKON CHUIIBI COOMparoien
JIH3BIL.

6. OmbITHI 0 pa3I0KEHUIO OEJIOr0 CBETA B CIEKTP.

7.  OmpITBl 1O BOCHPHATHIO LIBETA MPEIMETOB IMPH HX HAOIIOICHHUU Yepes
LIBETOBBIE (DUIIBTPHI.

Pa3znen 12. KpantoBlIe siBJeHUS.

OmnbiThl Pezepdopna u mianerapuas Mmozaenb aroma. Mojens aroma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPHI.

PanuoaktuBHOCTh. Aubda, Oeta- u ramma-uznydeHus. CTpoeHHME aTOMHOIO sjpa.
HyknonHnas wmopens atoMHoro sapa. M3oronsl. PaguoaktuBHble mnpeBpauieHus. I[lepuon
HOJIypaciaaa aTOMHBIX siiep.

SInepHble peakiuy. 3aKOHBI COXPaHEHHS 3apS0BOTO U MACCOBOTO YHCEI. DHEPTHUS CBAZH
aTOMHBIX sep. CBs3p Macchl W SHeprud. Peakuuu cuHTe3a W JeneHus saep. Mcrounukum
sHeprun CosnHIa U 3BE3 .

SnepHas sHepreTuka. JleficTBUS paAMOaKTUBHBIX U3TYyYEHUI HA KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

1. Coekrtpsl U3y4yeHus U MOTJIOIIEHUS.

2. ChexTpsl pa3IM4HbIX Ta30B.

3. CnexTtp BozopoJa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéruyrka MOHU3UPYIOMIUX U3TYyUSHHH.

6. Peructpanus nznydeHus IpUPOAHBIX MHHEPAJIOB U TMPOTYKTOB.

Jlabopamopuvie pabomuvl u onvimol.

1. HaOmoneHne CIUTOMIHBIX U JIMHEHYATHIX CIIEKTPOB H3ITyUEHHUS.

2. HccnemoBaHue TPEKOB: M3MEPEHHE SHEPTHHM YACTHIBI 110 TOPMO3HOMY
nyTH (1o ¢otorpadusim).

3. HM3mepeHue paguoakTUBHOTO (hOHA.

IToBTOPUTENBHO-00001IAO M MOAYIb.



[ToBTOpUTENBbHO-0000IIAIOMUKA  MOAYAb MpEAHA3HAuYeH JJs CHUCTEeMaTH3aluu U
0000111eHUsT TIPEAMETHOTO COJICPKAHHS U OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3yYECHUHU
BCET0 Kypca (PM3MKH, a TaKkKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY I10
busuKe U1t 00yJaroImuXCsl, BRIOPABIIUX ATOT YYCOHBIN MPEAMET.

[Ipy wu3ydeHMM [OaHHOIO MOAYJS PEAIN3YIOTCA U CUCTEMATU3UPYIOTCS  BHJIbI
NEeSTeIbHOCTH, Ha OCHOBE KOTOPBIX 00OecneunmBaeTcs JOCTIDKEHHE MPEIMETHBIX H
MeTanpeIMETHBIX IUTAHUPYEMBIX pe3yJIbTaToB o0y4eHus, dbopmupyercs
€CTECTBEHHOHAYYHASITPAMOTHOCTh: OCBOCHUE HAyYHBIX METOAOB MCCIIEIOBAaHUS SIBICHUU
OPUPOAbl U TEXHHUKHU, OBJIAJICHUE YMEHUAMU OOBICHATH (DU3MUECKUE SIBICHUSA, NPUMEHSSA
[I0JIy4YEHHBIE 3HAHUS, PELIaTh 3a7a4, B TOM YHUCJIE KAUECTBEHHBIE U AKCIIEPUMEHTAJIbHBIE.

[IpuHIMIIUATIBHO JEATEIBHOCTHBIM XapakKTep aHHOTO pas3feia peain3yeTcs 3a CUET
TOT0, YTO 00yYaIOIINECs BHIMOIHSIIOT 33aHHsI, B KOTOPBIX UM MpEJiaraeTcs:

Ha OCHOBE IMIOJYYCHHBIX 3HAHHUU pACIO3HABAaTh M HAYy4YHO OOBACHATH (U3HUYECKUE
SBJICHUS B OKPYXKAIOILEH IIPUPOJIE U TIOBCEAHEBHOM KU3HU;

HCII0JIb30BaTh HAyYHbIE METO/bl UCCIIEIOBAHUS (PU3NYECKUX SBJICHUI, B TOM UYUCIE IS
MIPOBEPKU TUIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh, HAay4YHbIE OCHOBBI HamOoJee BaXKHBIX JOCTHKEHHH COBPEMEHHBIX
TEXHOJIOTH, HallpuMep, IPAKTUYECKOT0 MCIOJIb30BaHUs Pa3IMUHBIX MCTOYHUKOB YHEPIHH HA

OCHOBC 3aKOHA NPECBpaAlICHUA U COXPAHCHUSA BCEX U3BECTHBIX BUAOB SHEPIUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

N3ydyenne ¢u3uku Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHs HaIlpaBI€HO Ha
JOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNbHbIX PE3YIbTATOB.
B pesymbrare usydeHuss (U3MKH HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Y
oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

e 1) MaTpuoTU4eCKOro BOCIIUTAHUSA:

® - MPOSIBIICHUE MHTEpeca K HUCTOPUU U COBPEMEHHOMY COCTOSHHUIO POCCHICKON
¢bu3nveckoil HayKw;

® - [ICHHOCTHOE OTHOIIIEHHE K JOCTHKCHUSIM POCCUNCKHUX YUEHBIX-(DU3UKOB;

e 2) rpaIaHCKOIO M J1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

® - TOTOBHOCTh K AKTHBHOMY YYaCTHIO B OOCYXIECHHH OOIIECTBEHHO3HAUYUMBIXH
ATHYECKUX MPOOIIeM, CBI3aHHBIX C MPAKTUIECKUM MPUMEHEHUEM TOCTHKECHUN (PH3UKH;

® - OCO3HaHME BAXKHOCTH MOPAJIbHO-3TUYECKUX MPHUHIMIIOB B JEATEIbHOCTH
Y4EHOTO;

e 3))3CcTeTHYeCKOro BOCTIMTAHUA:

® - BOCIHPHUATHE 3CTETHYECKUX KayecTB (PU3NYECKOW HayKH: €€ TapMOHUYHOIO
MTOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

¢ 4) HIEHHOCTH HAYYHOI'0 MO3HAHMA:

® - 0CO3HaHHUE LIEHHOCTU (PU3NYECKON HAayKH KaK MOIIHOTO MHCTPYMEHTA MMO3HAHUS
MHPa, OCHOBBI Pa3BUTHSI TEXHOJIOTHH, BaKHEHIIIEH COCTABISIONIEH KyIbTYpHI,

® - pa3BUTHE HAY4YHOM JIOOO3HATEIBPHOCTH, HWHTEpeca K HCCIIeI0BaTENbCKON
NeSITENIbHOCTH;

e 5) popmMupoBaHUs KYJbTYPbI 310POBbSl 1 IMOIMOHAJILHOIO 0JIATOIIOJIYYHA:

® - OCO3HAaHWE IEHHOCTM Oe3omacHOro oOpa3a J>KU3HMU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpE, BRKHOCTU IpaBHJI O€30MacHOrO IMOBEAECHUS Ha TpPaHCIOpTe, Ha
JI0porax, ¢ 3JIEKTPUYECKUM U TEIUIOBBIM 000PYJOBaHUEM B JOMAILITHUX YCIIOBUSX;

e - c(hopMUPOBAHHOCTH HABBbIKA pedIICKCUH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY U
TaKOro e Mpasa y Apyroro 4ejoBeKa;

e 6) TPyAOBOr0 BOCIIMTAHUS:



® - aKTUBHOE Yy4yacTHE€ B pEIICHWU MPaKTUYeCKHX 3ahad (B paMKax CeMbH,
o0pa3oBaTeNpHON OpraHu3aluu, TropojAa, Kpas) TEXHOJOTMYECKOW U COLMaJIbHOM
HAIMpPaBJIEHHOCTH, TPEOYIOIUX B TOM YHCIC U (PU3MUECKUX 3HAHUM;

® - UHTEpEC K MPAKTHYECKOMY U3yUEHHIO MPo(eccHii, CBA3aHHBIX ¢ (UUKOIL;

e 7)3K0JIOrM4€eCKOro BOCIIUTAHMA:

e - OpHEHTalUMs Ha NpuUMeHeHHe (GU3MYECKUX 3HAHUN JUId pelIeHHs 3373y B
o0JacTh OKpYXaromiei cpenbl, IMJIaHUPOBAaHUS IIOCTYIIKOB M OICHKM HX BO3MOXKHBIX
IIOCJIEICTBUM I OKPY’KAIOLIEH Cpebl;

® - OCO3HaHHWE TIJIOOATBHOTO XapaKTepa HSKOJIOTMYECKUX MpOoOJIeM M IyTed ux
peleHus;

e 8) aganTanuu K H3MEHSIOIMMCSH YCJOBHUAM COUMAJIbHOW W NPUPOIHOH
cpelabl:

® - OTPEOHOCTHh BO B3aWMOJICHCTBUU MPH BBHIIOJHEHUH MCCIIEJOBAHUIN U MPOSKTOB
(bu3n4ecKoil HalPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHHUSM APYTHX;

e - TIOBBIIICHHME YpPOBHS CBOEH KOMIIETEHTHOCTH uepe3 MPaKTUYECKYIO
NesITeIbHOCTD;

e - MOTPeOHOCTh B (POPMUPOBAHMM HOBBIX 3HAHUM, B TOM 4Hcie (HOPMYIHPOBATH
WJICH, TIOHATHS, TUIIOTE3bI O PU3UIECKUX OOBEKTaX U SBICHHSX;

e - OCO3HaHHWe JePHUIMTOB COOCTBEHHBIX 3HAHWH M KOMIETEHTHOCTEH B obiacTu
¢bu3uKy;

® - [UIAHUPOBAHHE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NUYECKUX 3HAHUM;

e - CTpeMJIEHHE aHAJTU3UPOBaTh U BBIABIATH B3aUMOCBSA3HM HPUPOABI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCJI€ C HCIIOJIb30BaHHEM (DU3NIECKUX 3HAHUH;

® - OLEHKAa CBOMX JeHCTBMH ¢ Y4E€TOM BIMSHHMA Ha OKPYXKAIOIIYIO Cpeny,

BO3MOJKHBIX IT100aJIbHBIX HOCHC}ICTBHﬁ.

METANIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHus mnporpamMmbl Mo (U3MKE Ha YPOBHE OCHOBHOIO OOILEro

oOpazoBanusi y oOyuatomierocs OyayT cGhOpMHUpPOBaHbI MeTanpeAMeTHbIe pPe3yJbTaThl,

BKJIFOYAOMIUEC ITO3HABATCIBHLIC YHHBCPCAJIBHBIC y‘-ICGHBIe ,Z[CﬁCTBHH, KOMMYHUKATHBHBIC

YHHUBEpcalbHbIEe yueOHbIE NeUCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIE yUeOHbIE 1EHCTBUS.



ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eCTBHS

ba3soBble Jlornyeckue 1eMcTBUA:

®  BBUBIATH M XapaKTepHU30BaTh CYLIECTBEHHbIE IPU3HAKH OOBEKTOB
(s1BICHUI);

®  YCTAaHABIIMBATH CYIIECCTBEHHBIA MpU3HAK KiIaccu(UKAIMKM, OCHOBAHUS IS
000011ICHHS U CPaBHEHUS;

®  BBISBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B pacCMaTpUBaeMbIX (pakTax,
JAHHBIX 1 HAOJIOICHUSAX, OTHOCALIMXCA K (PU3MUECKUM SBIICHUSIM;

®  BBIBIATh NMPUYMHHO-CIICJCTBCHHBIC CBS3U NPU H3yYECHUH (PU3UUECKHUX
SBIIGHUH M TPOLECCOB, JeNaTh BBIBOABI C UCIHOJIB30BAHUEM JIEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIFOUCHHUH, BBIIIBUTATh THIIOTE3bI O B3aUMOCBS3AX (DH3MUCCKUX
BCJIMYMH;

®  CaMOCTOSITENbHO BBIOMpPATh crmoco0 pemieHus y4deOHoW (usmueckoin
3a/a4n (CpaBHEHHE HECKOJILKMX BAapPHAHTOB PEIICHUS, BRIOOp HamboJIee MOIXOISIIEro
C Y4ETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebckue 1eiCTBUS:

®  HCIIOJIB30BATh BOMPOCHI KaK MUCCIIE0BATEIHLCKUN HHCTPYMEHT TTO3HAHUS;

®  MPOBOJUTH MO CAMOCTOSITENILHO COCTABJICHHOMY IIJIaHY OTBIT, HECIOKHBIN
buznyecKuit IKCIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNE (PU3NUECKOTO SIBICHUS;

e  OIEHMBaTh Ha MNPUMEHHUMOCTh M JOCTOBEPHOCTh HH(OpPMAIHIO,
MOJYYEHHYIO B X0/1€ UCCIIEIOBAaHUS WA SKCIIEPUMEHTA;

®  CaMOCTOATENHHO (OPMYITUPOBATH OOOOIIEHHUS U BBIBOJIBI IO PE3YJIbTaTaM
MPOBEAEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICOBAHNUS;

e  [POTHO3UPOBATH BO3MOXKHOE JallbHEWIee pa3BUTHE  (PU3UICCKHUX
MPOIIECCOB, a TAaK)Ke BBIIBUTATh MPEIOIIOKEHUS 00 UX Pa3BUTUU B HOBBIX YCIOBUSX H
KOHTEKCTaX.

PabGora ¢ undopmanmeii:

®  MPUMEHATH PA3IUYHBIE METOJbI, MHCTPYMEHTHI U 3alpPOCHl IPU MOUCKE U
otOope MHpOpPMAIMKM WX JAHHBIX C Y4ETOM MPENOoKEHHOW y4eOHO# (u3mueckoit
3a/1a4u;

®  aHAJIM3UPOBATH, CUCTEMATHU3MPOBATh M WHTEPIPETHPOBATH HH(POPMAITHIO

pa3INYHBIX BUAOB U (POPM NPEICTABICHUS;



®  CaMOCTOSTEIBHO BBIOMPATh ONTHMANBHYIO (OpMY HpEACTaBICHUS
uHQOpMAlMM ¥ WUIIOCTPHPOBATh peIlaeMble 3aJaddl HECIOKHBIMH CXEMaMH,
JIrarpaMMamMu, HHOU TpaguKon M UX KOMOMHAIIUSIMH.

KoMMyHHUKaTHBHbIE YHHBepcalbHble Y4eOHbIe qelicTBUA:

e B Xoxe OOCyXIeHHUS ydeOHOro Marepuana, pe3yJbTaToB J1abOpaTOPHBIX
paboT M TPOEKTOB 3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYXTaeMOH TEeMBl U
BBICKA3bIBaTh  HMJIEW, HAICJICHHBIE HA pEUIeHHWEe 33Ja4d U  [OJIep’KaHue
OJ1aroenareabHOCTH OOIICHHUS;

®  COIOCTaBIATH CBOM CYXICHUS C CYXKICHHSIMH JPYTUX YYaCTHHKOB
JManora, oOHapyXHBATh pa3Inine U CXOJCTBO MTO3HUILINUH;

®  BBIPaXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCHbMEHHBIX TEKCTaX;

e  nyOJWYHO NPEACTABIATH PE3yJbTaThl BHIMOJIHEHHOTO (PU3HUYECKOTO OMBITA
(9KCIIEprMEHTa, HCCIIIOBAHUS, IPOCKTA);

¢ TIOHMMATh ¥  WCHOJB30BATh  TNPEUMYIIECTBA  KOMAHIHOH U
WHIMBHIyJIbHON pabOTHI IPU pEIICHUH KOHKPETHOH (pr3ndeckoi mpooiemsl;

®  [PUHUMATH IIETH COBMECTHOH JESTEIbHOCTH, OPTraHU30BBIBATH JICHCTBHS
no e€ IOCTH)KEHHUIO: DPACHpEeeNsiTh PpOJH, OOCYKAAaTh MPOIECCHl U PEe3yNIbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIIOJIEH;

®  BBINOJHATH CBOIO YacCTh PaOOTHI, JOCTHUTAsi KAYECTBEHHOTO Pe3yJbTaTa Mo
CBOEMY HAIPaBJICHHUIO U KOOPIUHHUPYS CBOM ACUCTBUS C JPYTUMH YICHAMH KOMaH/IbI,

e  OLIEHUBATh KAauyeCTBO CBOEr0 BKJaJa B OOLIMI MPOIYKT MO KPUTEPUSM,

CaMOCTOSITENILHO C(HOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBHUS.

PeryasiTuBHbIe YHHBepCaJbHbIC y4eOHbIE el cTBUS

Camoopranuszauus:
®  BBISABIATH MPOOJEMBI B KU3HEHHBIX M YUEOHBIX CHUTYyallUAX, TPEOYIOMIHNX
JUTSL petieHus (PU3nYecKux 3HAHHM;
®  OpUEHTHUPOBATHCA B pPaA3IMYHBIX MOAXOAAX MPUHATUSA  PEIICHUI
(MHIWBUIyaTbHOE, IPUHATHE PELICHUS B TPYIINe, IPUHATHE PEUICHUI TPYIIIOi);
®  CaMOCTOSITEIHHO COCTABJIATH ATOPUTM pelieHUs (HU3HUECKON 3aauu WIIn
IJTaHA UCCIIEIOBAHUS C YUYETOM UMEIOIIUXCSI PeCypCOB M COOCTBEHHBIX BO3MOKHOCTEH,

apryMEHTUPOBATh IIPEIJIaracMble BAPUAHTHI PEILICHUN;



e  jenaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.
CaMOKOHTPOJIb, SMOUMOHAJIbHbII HHTE/JIEKT:

o AaBaThb aICKBATHYIO OLICHKY CUTyalluu WU NpCJjiaraTh IjiaH eé HU3MCHCHUA,

e  OOBSCHATH MNPUYMHBI JOCTHXKEHHS  (HEJOCTHIXKEHHUS) Ppe3y/bTaToB
NEeSITeIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

®  BHOCUTH KOPPEKTHBBI B JIEATEIbHOCTh (B TOM YHCIE B XOJI BBIIOJIHEHUS
(bu3MYECKOr0 UCCIEOBaHMUs WJIM IPOEKTa) HA OCHOBE HOBBIX OOCTOSITEILCTB,
NU3MCHUBIINXCA CI/ITyaL[I/If/’I, YCTAHOBJICHHBIX OI_HI/I60K, BO3HUKIINUX Tp}Q[HOCTCﬁ;

° OICHUBATb COOTBCTCTBUEC PC3YyJIbTaTa LHCJIU U YCIIOBUAM,

e  CTaBUTH ce0S HAa MECTO JIPYroro 4elioBeKa B XOJE CIIOpa MU JAWCKYCCHUU
Ha HAYYHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

®  TpU3HAaBaTh CBOE MPaBO Ha OHMIMOKY MPHU PEeUICHUH (HU3NYECKHUX 3a7a4 WIN

B YTBCPIKJACHHUAX Ha HAYUYHBIC TCMbI U TAKOC KC IIPaBO APYTOTO.

INPEAMETHBIE PE3YJIBTATbBI

K xonuy oOyuenus B 7 Kjacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy O0YUaIOIIUXCSl YMEHUI:

®  UCIOJB30BAaTh MOHATHA: (U3NYECKHE U  XUMHUYECKUE  SBIICHUS,
HaOJII0/IeHUE, SKCIIEPUMEHT, MOJIENb, TUIIOTE3a, EAUHUIIBI (PU3MUECKUX BEIUYNH, aTOM,
MOJIeKyJla, arperaTHbleé COCTOSIHMSA BellecTBa (TBEpAOE, JKUAKOE, TIa3000pa3Hoe),
MEXaHUYeCKOoe JBIKEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE, MNPAMOJIUHENHOE),
TpaeKTOpHs, paBHOJAEUCTBYIOIIas cuia, aAeopmauus (ymnpyras, IUIacCTHUECKas),
HEBECOMOCTh, COOOIIAIOIINECS COCYBI;

e  paznuuath sBieHUS (OUQQy3us, TEMIO0BOE TBHKEHUE YACTUIl BEIECTBa,
PaBHOMEPHOE JIB)KEHHE, HEPABHOMEPHOE JIBH)KEHHUE, MHEPLINS, B3aUMOJECICTBUE TeE,
paBHOBECHE TBEPIABIX TEJ C 3aKPEIUIEHHON OCBIO BpallleHHs, Iepefada JaBJICHUs
TBEPJABIMU TeNaMHM, XHUJKOCTAMU U Ta3aMu, aTMoc(hepHOe NaBjieHue, IJIaBaHHEe Tell,
MpPEeBpaleHNs] MEXaHUYECKOW SHEPTUM) M0 OMHUCAHUIO UX XapaKTepHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHHUE;

®  pPaCro3HaBaTh MPOSBICHHWE U3YYCHHBIX (PU3MYECKMX  SBICHUH B
OKpY’XXarollleM MHupe, B TOM uucie (U3NYeCKUe SBJICHUS B NPUPOJE: TNPUMEPHI
JBUKEHHUS C PA3JIMYHBIMU CKOPOCTSIMU B JKMBOM U HEKUBOU MPUPOJIE, NEUCTBUE CUIIBI

TPEHUs B IPUPOJIC U TEXHUKE, BIMSIHUE aTMOC(PEPHOTO JaBJICHUS Ha )KUBOW OpraHU3M,



IJIaBaHKE PBIO, phIUary B TeJie 4eJI0BeKa, PU ATOM MEPEBOJUTH MPAKTUYECKYIO 3a7auy
B yueOHYIO, BBIICTISATh CYIIICCTBCHHBIE CBOMCTBA (IPU3HAKH ) (PH3UICCKUX SBIICHHIA,

®  ONHKCHIBATh M3yYCHHBIE CBOICTBA TN M (PU3MUECKHUE SIBICHUS, UCHIOIb3Ys
¢u3nueckre BeMUUMHBI (Macca, 00BEM, TNIOTHOCTh BEIIECTBA, BPEMS, IIYTh, CKOPOCTH,
CpEIHsIsl CKOPOCTh, CHJIA YIIPYIOCTH, CHJIA TSYKECTH, BEC TeJla, CHIIA TPEHUS, JaBICHUE
(TBEpHOro Tena, >KUIKOCTH, rasza), BBITAIKUBAIOLIAs CHJIa, MEXaHUYeckas padora,
MOIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(QHUIMEHT TMOJe3HOro JCUCTBUS
MEXAHU3MOB, KMHETUYECKAsl U NMOTEHLUAJIbHAsl 3HEPIUs), IPU ONMCAHUU IPABUIIBHO
TPAKTOBAaTh (PU3NYECKUI CMBICI HCTIOIB3YEMbIX BEIMYUH, UX 0003HAYCHUS U €IUHUIIBI
bu3nYeCKUX BEIMYUH, HAXOAUTh (POPMYNbI, CBA3BIBAIONIME IaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHCUMOCTEH
(U3HUYECKUX BEINYHH,

®  XapaKTepu3OBaTh CBOWCTBA Ted, (U3UYECKUE SBICHUS M TPOIECCHI,
UCIIOJIb3YSl IpaBWJIa CJHOXEHUS Cwil (BIOJb OJHOM mpsMOl), 3akoH ['yka, 3aKoH
[Tackans, 3aKkoH Apxumeaa, IpaBUIIO paBHOBECHS pbryara (010Ka), «30J0TOE MPABUIION
MEXaHUKH, 3aKOH COXPAHEHUS] MEXAHWYECKON SHEPruH, IPU 3TOM JaBaTh CIOBECHYIO
(OopMyIMPOBKY 3aKOHA U 3aIIUCHIBATh €70 MAaTEMATUYECKOE BbIPAKEHHUE;

e  00BACHATH PU3NYECKUE SBJIECHUS, IPOLIECCHl U CBOICTBA TeJl, B TOM UHCIE
U B KOHTEKCTE CHUTyallull TpPaKTUKOOPUEHTHPOBAHHOTO XapakTepa: BbIABIATH
MPUYNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIAroB ¢
onopoit Ha 1-2 M3y4eHHBIX CBOMCTBA (hPU3MUYECKUX SIBIECHUH, (PU3NYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

e  pemarb pacu€THble 3a7aud B 1—2 [EHCTBUSA, HUCHOJB3YS 3aKOHBI U
(dbopMyIbl, cBSI3bIBAIOLINE (PU3MUECKUE BETMUYMHBL: Ha OCHOBE aHAJIM3a YCIIOBHS 331a4M
3aMMCchbIBaTh KPATKOE YCJIOBHE, MOJCTABIATH (PU3MUYECKHE BEIMYMHBI B (OPMYIBI U
IIPOBOAMTH PAcu€Thl, HAXOJUTh CIPABOYHBIE NaHHbIE, HEOOXOAMMBIE JJISI PELICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHON (hPU3NYECKON BETMUHHBI,

®  pacmo3HaBaTh NPOOJEMbI, KOTOpPbIE MOXXHO PpEIIUTh TPU TOMOIIH
(¢U3NUEeCKUX METONOB, B ONHCAHUU HCCIECAOBAHMS BBIACIATH IPOBEPsieMOe
HpEeNoioKeHue (TUIoTe3y), pa3anyaTh U HHTEPIPETUPOBATh MOTYYEHHBIA pe3yibTar,
HaXOJUTh ONIMOKU B XOJI€ OMBITA, JAeJaTh BBIBOJBI IO €T0 Pe3yJIbTaTaMm;

®  [POBOAUTH ONBITHI [0 HAOMIOAEHUIO (U3MYECKUX SBICHUN WU

(GU3UYECKUX CBOKMCTB Tel: (OPMYIUPOBAThH MPOBEPSIEMBIC MPEIOIOKEHUS, COONpPATh



YCTaHOBKY U3 TMpPEJIOKEHHOTO OOOpyHOBaHUs, 3alUChIBaTh XOJA OMNBITa U
(GbOopMyITUPOBATH BEIBOJIBI;

®  BBHINOJHATH NPSIMbIE H3MEPEHUS PACCTOSIHUS, BPEMEHM, MacChl Tela,
00béMa, CHUIBI W TEMIEpaTyphl C UCIOJIb30BAHUEM AaHAJIOTOBBIX M IH(PPOBBIX
npuOOpoOB, 3alMCHIBaTh IMOKa3aHUS NpUOOPOB C Y4YETOM 3a/laHHOM abCONIOTHOMN
MOTPEIIHOCTH U3MEPEHU;

®  MPOBOJUTH UCCIICOBAHKUE 3aBUCUMOCTH OJHOU (PU3NYECKON BEIIMUUHBI OT
JIPYrol C HCHOJB30BaHUEM MPSMBIX H3MEpPEeHHH (3aBUCMMOCTH IYTH PaBHOMEPHO
JBIDKYIIETOCS. TeJla OT BPEMEHU JIBM)KEHUS TeJla, CHJIbI TPEHHUs CKOJIBXEHHUS OT Beca
Tena, KayecTBa OOpaOOTKH MOBEPXHOCTEH TEN M HE3aBUCHUMOCTH CHJIBI TPEHHUS OT
IUIOMIA/Id  CONPUKOCHOBEHHUSI TeN, CUJIbl YIPYrocTd OT YJIMHEHUS MPYXKHUHBI,
BBITAJIKUBAIOIIECH CHJIBI OT OO0BbEMa MOTPYKEHHOM 4YacTH Telna W OT IUIOTHOCTH
KUJAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH TeJla, OT TIyOWHBI, Ha KOTOPYIO
MOTPYKEHO TeJIO, YCJIOBHUH IIaBaHUs TEJ, YCIOBUU paBHOBECUS pblyara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUU Y4eOHOTO HCCIENOBaHUS, COOMpPATh YCTAHOBKY U
BBITMIOJHATh M3MEPEHUSA, CIIeAysd MPEeAIoKEHHOMY IUIaHy, (PUKCHPOBATh Pe3ylbTaThl
MOJIYYCHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIMYMH B BHUJE MPEAJOKCHHBIX TaOIHI] U
rpaduKoB, Ie1aTh BBIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHNUS,

®  MPOBOJUTH KOCBEHHBIE H3MEpEHHUs (UINYECKUX BETUYMH (TUIOTHOCTH
BEIIECTBA KUJKOCTU U TBEPAOTO TeJa, CUiIa TPEHUS CKOJIBKEHHS, JIaBIICHUE BO3/1yXa,
BBITAJIKMBAIONIAsl CHUJIA, JEHUCTBYIOIIAs Ha TMOrPYXKEHHOE B KUAKOCTh TEJO,
KOX((UIIMEHT TOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAaHU3MOB), CIEAys MPEJIOKEHHON
WHCTPYKIIMU: TPU BBIOJHEHUH U3MEPEHUNM COOMPATh IKCIIEPUMEHTAIBLHYIO YCTAaHOBKY
Y BBIYHCIIATH 3HAYCHUE UCKOMOM BETMYHHBL;

e  coOmMOIATh MpaBHUia TEXHUKH OE€30MaCHOCTH MPHU padoTe ¢ 1abOpaTOPHBIM
00opyoBaHUEM;

e  yKa3plBaTh NPUHIUIBI JEHCTBUS TPUOOPOB M TEXHUUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, JAWHAMOMETp, cooOLIaloIIecss Ccocyabl, OapoMeTp, pblyar,
MOJIBIKHBIN U HEMOBUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;

®  XapaKkTepu3OBaTh NPUHIUIBLI JEHCTBUS HM3YYCHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX OMHUCaHUsA (B TOM YHCIE: MOAIIUMHUKH,
YCTPOMCTBO  BOJOMPOBOJIA, THIAPABIMYECKUN Tpecc, MaHOMETpP, BBICOTOMED,
MOPIITHEBOW HACOC, apeOMETP), UCIIONB3Ys 3HAHUS O CBOMCTBAaX (PM3WUYECKHUX SBJICHUM

¥ HeoOXoauMble GU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;



®  [PUBOAWTH MNpUMEPHl  (HaXOAWTh HWHPOPMANHMIO O  MPHUMEPax)
IPAaKTUYECKOI'0 HCIOJIb30BaHUS (PU3MYECKMX 3HAHUI B ITOBCEJIHEBHOM XH3HHM IS
oOecrieyeHnss 0€30MaCHOCTH TPH OOpalmIeHWH ¢ TNpHOOpaMU W TEXHUYECKUMHU
YCTPOMCTBAMM, COXPAHEHHUS 3J0POBbS U COONIOJACHHUS HOPM IKOJOTHMYECKOTO
IIOBEJICHUA B OKPYXKalOLIeH cpene;

®  OCYyWIECTBIATH OTOOpP MCTOYHMKOB HHGpopmauuu B HHTepHere B
COOTBETCTBUH C 3aJlaHHBIM IOMCKOBBIM 3allpOCOM, HA OCHOBE MMEIOLIUXCSA 3HAHUM U
nyTEM CpaBHEHUS PA3JIMYHBIX HCTOYHUKOB BBIICIATh HHPOPMALIUIO, KOTOpas SIBJIAETCS
IIPOTUBOPEYMBOM UM MOXKET OBITH HEOCTOBEPHOIA;

®  CIIOJIb30BATh MPHU BHIIOJHEHUHM YYEOHBIX 3aJaHU HayYHO-TOMYJISIPHYIO
auTeparypy (pU3MUEcKoro CcoJepXKaHHsA, CIPABOYHBIE MaTEpHajbl, PECYpPChl CETH
WnTepHer, BnageTh NpuéMaMu KOHCIIEKTHPOBAHHUS TEKCTa, IpeoOpa3oBaHUs
UH(pOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JAPYTYIO;

e  Co3JaBaThb COOCTBEHHBIE KPAaTKHE MUCbMEHHBbIE U YCTHBIE COOOLICHUS Ha
OCHOBE 2—3 HCTOYHHMKOB HH(poOpManuu (PU3NYECKOIO COJACpXkaHUsA, B TOM 4YHUCIE
nyoJIMYHO [JeNlaTh KpaTKUEe COOOIIEHHs O pe3ylbTaTaX MPOEKTOB MM Y4eOHBIX
WCCJIEOBAHNM, IIPA 3TOM I'PAMOTHO MCIIOJIB30BAaTh M3YYEHHBIM NOHATUHHBIN amnmapar
Kypca (PU3HKH, COPOBOXK/IAaTh BBICTYIUIEHNE IPE3EHTALINEN;

® [pU BBIIOJHEHUH YYEOHBIX IMPOEKTOB W MCCIEJOBAHUHN paclpenensTh
0053aHHOCTH B TpYyNIE B COOTBETCTBUM C TOCTABJIECHHBIMHM 3a/ladaMH, CIEIUThH 3a
BBIIOJIHEHUEM IUIaHA JIEHCTBMM, a/J€KBaTHO OIIGHWBAaTh COOCTBEHHBIM BKJIaJ B
JeSITeNIbHOCTh T'PYMIbI, BBICTPAUBaTh KOMMYHUKAaTUBHOE B3aUMOJEHUCTBUE, YUMTHIBAS
MHEHHUE OKPYKaIOIIUX.

K koHiy oOyueHus B 8 kiacce mpeaMeTHbIe pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

®  ICIIOJIb30BATh MOHSATHS: Macca ¥ pa3Mepbl MOJIEKYII, TEIUIOBOE JIBUYKEHUE
aTOMOB M MOJIEKYJ, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAIIMUECKUE U aMOp(HbIE
Tela, HACBHIIEHHBIH W HEHACBIUIEHHBIH map, BIAXHOCTh BO3[yXa, TEeMIlepaTypa,
BHYTPEHHSISI SHEPrus, TEIUIOBOM JBUTAaTelb, 3JIEMEHTAPHBIM JJIEKTPUYECKHUI 3apsij,
IIEKTPUYECKOE T10JIE, IPOBOJIHUKH U JAUIJIEKTPUKH, TOCTOSHHBIA AIEKTPUYECKUN TOK,
MarHuTHOE I0JIE;

e  pa3nuuath SBJIEHUS (TEMJIOBOE pacIIMpeHHEe U CxKaThe, Teronepenaya,
TEIUIOBOE  pPAaBHOBECHE, CMauyMBaHWE, KANWULIPHbIE  SBJIEHUS, MHCIApEHHE,

KOHJICHCAIIUs, TUIaBJICHNe, KpUCTAJUTN3alusl (OTBEpAEBaHNe), KUTICHUE, TEIUIoNepeaayda



(TEemIoNnpoOBOHOCTh, KOHBEKIUS, W3JIyUYEHHUE), DJIEKTpU3aLHUs Tell, B3aUMOJIECHCTBUE
3apsiioB, ACHCTBUS AJIEKTPUUYECKOTO TOKAa, KOPOTKOE 3aMbIKAHHE, B3aUMOJICHCTBHE
MarHuTOB, JACHCTBME MAarHUTHOTO IOJS HA MPOBOJHUK C TOKOM, JIEKTPOMAarHUTHas
UHAYKLIMS) TI0 ONHMCAHUI0O UX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIMUX JaHHOE (PU3NYECKOE SBIICHUE;

®  pacrmo3HaBaTh MPOSBICHUE HW3YYCHHBIX (U3MUYECKUX  SBICHUH B
OKpYKAroIIeM MUpEe, B TOM 4Yuclie (pu3udecKkue sBICHHUS B NMPUPOJIE: TTOBEPXHOCTHOE
HATSDKEHUE U KalWJUISIPHBIE SIBJICHUS B MPUPOJIE, KPUCTAUIBI B MPUPOJIE, U3TyUEHUE
Connia, 3amep3aHue BOJIOEMOB, MOPCKUE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs,
CHEra, JJIEKTpUYECKHE SBIEHUS B aTMocdepe, SIEKTPUYECTBO KUBBIX OPTraHU3MOB,
MarHMTHOE TOJe 3eMJId, JApeid TOII0COB, POJIb MAarHUTHOTO TOJS JUIS JKU3HH Ha
3emiie, MOJSPHOE CUSHUE, MPU ITOM MEPEBOJIUTH MPAKTUYECKYIO 337a4y B y4eOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOMCTBA (PU3HAKHU) (PU3UUECKUX SBIICHUM;

®  ONUCHIBATh W3YYECHHBIC CBOMCTBA Tel U (PU3UUECKHE SIBICHUS, UCIIOIB3YS
dbuznueckne BENUYMHBI (TEMIIEpaTypa, BHYTPEHHSS DHEPTUs, KOJIUYECTBO TEILIOTHI,
ylenbHas TEeIJIOEMKOCTh BEIIECTBA, yelbHAas TEIJIOTa IUIABIEHUS, yAeIbHas TEIioTa
napooOpa3oBaHMs, YAEIbHAS TEIJIOTa CTOPaHMs TOIUIMBA, KOA(PQHUIMEHT MOJIE3HOTO
JIEUCTBUSI TETJIOBOM MAIlIMHBI, OTHOCUTENIbHAS BJIAXKHOCTh BO3/yXa, DJEKTPUUYECKHM
3apsil, CUJla TOKa, OJJIEKTPUYECKOE HAaNpsHDKEHUE, COMNPOTHBICHUE MPOBOJHUKA,
yJIeTbHOE COMPOTUBIICHHE BEIIECTBA, paboTa U MOIIHOCTh JEKTPUUECKOTO TOKA), IPH
OTMMCAaHUU TPABUIBHO TPAKTOBATh (PU3UUYECKHM CMBICI HCIOIb3YEMbIX BEIHYHH,
0003HaUYCHMSI U €IMHULIBI (PU3UYECKUX BEJIMYUH, HAXOAUTH (DOPMYIIbI, CBSA3BIBAIOIINE
JaHHYI0 (QHU3UYECKYl0 BEIWYMHY C JAPYTMMH BETUYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHYHH;

®  XapaKkTepu3OBaTh CBOWCTBA TeJ, (PU3NUYECKHE SBJICHHUS U TIPOLIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUU CTPOCHUS
BEIIIECTBA, TPHUHIUIN CYNEPHO3UIIMMA TMOJel (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH
coxpaHeHus 3apsia, 3akoH Oma Wi yyacTka uenu, 3akoH JDkoyns—JIeHna, 3akoH
COXpaHEHHs] JHEPrHH, MPU OSTOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA U
3alUCHIBaTh €0 MaTEMAaTUYECKOE BBIPAKEHHUE;

e  OOBACHATH (U3MYECKUE TPOIECCHl W CBOWMCTBA TEJN, B TOM YHUCIE U B
KOHTEKCTE  CHUTyallU  MpPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH

IMPUYIUHHOCJICACTBCHHBIC CBA3H, CTPOUTH 00BbsAcHEeHHEe U3 1—2 JIOTMYECKHX IIaroB C



omopoit Ha 1—2 U3ydeHHBIX CBOMCTBA (PU3NUECKUX SIBICHHUH, (PU3HMUECKUX 3aKOHOB N
3aKOHOMEPHOCTEM;

e  pemarb pacu€THble 3adaud B 2—3 JEHCTBUSA, HUCHOJB3YS 3aKOHBI U
(dbopMyIbl, cBSI3bIBAIOLINE (PU3HUECKUE BEIIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3aJauu
3aUChIBaTh KPATKOE YCJIIOBHE, BBISBIIATh HEJOCTATOK JAHHBIX JUIsl PELICHUS 3aJauH,
BbIOHMpATh 3aKOHBI U (GOPMYJIIbI, HEOOXOAUMBIE ISl €€ pellleHus, TPOBOAUTH PACUETHI U
CpaBHUBATh MOJIyUCHHOE 3HaUCHUE (PU3MUECKON BEIMUMHBI C U3BECTHBIMU JIAHHBIMH;

®  pacmo3HaBaTh NPOOJEMBbI, KOTOPBHIE MOXKHO PpEIIUTh TPU TOMOIIH
(U3NUECKUX METOJIOB, MCIIOJIb3Ysl ONMMCAHUE MCCIECIOBAHUS, BBLACIATH MPOBEPIEMOE
IPEJII0JIOKEHNE, OLIEHUBATh IPABUWJIBHOCTh MOPSAKA IPOBEACHUS HCCIEA0BaHUSA,
JienaTh BbIBOJBL;

®  [POBOAUTH ONBITHI [0 HAOMIOACHUIO (U3MUECKUX SIBICHUNU WU
bu3nYECKUX CBOMCTB Tel (KaMWUISIPHBIE SIBJICHHS, 3aBUCUMOCTD JIaBIICHUS BO3JyXa OT
ero o0bEma, TeMmIeparypbl, CKOPOCTH TpOIlecca OCTHIBAHUS U HArpeBaHHs IPU
U3Iy4EHUH OT LBeTa u3Iy4arouled (moryiomniaromiei) MOBEPXHOCTH, CKOPOCTh
UCIApEHUs BOJABl OT TEMIEpaTyphl XKUAKOCTH U IUIOMIAAM €€ IOBEPXHOCTH,
3JIEKTpU3ALMs TeJl W B3aUMOJEHCTBHE SJEKTPUUYECKUX 3aps0B, B3aUMOJCHCTBUE
MOCTOSIHHBIX MarHUTOB, BU3YyalW3allMsi MarHUTHBIX IOJ€H IMOCTOSHHBIX MarHuTOB,
JEHCTBUS MAarHUTHOTO TMOJII Ha TMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuWTa,
CBOMCTBa AJIEKTPOJBUraTelis IOCTOSIHHOTO TOKa): (OpMYyIUpOBaTh MPOBEPSIEMbIE
IPENONI0XKEeHUs, COOMpPaTh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYI0BaHUSs, ONUCHIBATh
XOJI OTbITa U (HOPMYIHUPOBATH BHIBOIBL;

e  BBIIOJHATH HpsSIMbIE  HM3MEPEHHUs]  TEMIIEpaTypbl, OTHOCHUTEIbHOU
BIIQKHOCTH BO3/1yXa, CHJbl TOKA, HAIpPSIKEHUs C HCIOJIb30BAHMEM aHAJOTOBBIX
npuOOpOB M JAaTUYUKOB (PM3MUYECKUX BEJIMYHMH, CPAaBHUBATH PE3yJbTaThl U3MEPEHUN C
Y4E€TOM 3a/TaHHON a0COJIFOTHOM MOTPEITHOCTH;

®  TIPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHON (hPU3MUYECKON BETMUYUHBI OT
JIpYroll ¢ HCHOJB30BAaHUEM MPSAMBIX H3MEPEHUHN (3aBUCUMOCTb CONPOTHBIICHUS
IPOBOJAHMKA OT €ro JJIMHBL, IUIOIAAM TIONEPEYHOrO0 CEYEHUs U YACIBbHOTO
COINPOTHBIICHUSI BEUIECTBA NPOBOJHUKA, CHJIBI TOKA, MAYLIETO Y€pe3 MPOBOAHMK, OT
HANpsDKEHUST Ha MPOBOJHMKE, MCCIENOBAaHHE MOCIEI0BATENBHOIO M MapajljieIbHOTO
COEIMHEHUI NPOBOJHUKOB): IJIAHUPOBATh HCCIIEOBaHHE, COOMpaTh YCTAaHOBKY U

BBITOJIHATh M3MEPEHMS, CIEeAysl NMPeIIOKEHHOMY IUIaHy, (PUKCHpPOBATH pPE3yNbTaThl



NOJYYEeHHOW 3aBUCHMOCTH B BUAE Tabmul M TrpaduKoB, [eNaTh BBIBOJBI 10
pe3ysbTaTaM UCCIIEI0BaHUS;

®  TPOBOIUTH KOCBEHHbIE HW3MEPEHHUs (HU3NUECKUX BeIUYMH (yAeIbHas
TEINIOEMKOCTh ~ BELIECTBA, COMPOTUBJICHHWE TIPOBOAHMKA, paboTa W MOIIHOCTb
JIEKTPUUYECKOr0 TOKA): IUIAHUPOBATh HU3MEpPEHUs,, COOUpaTh SKCIEPUMEHTAIbHYIO
YCTAHOBKY, ClIe/lysl IPEIJIOAKEHHON HHCTPYKIIUHU, U BBIUUCIIATH 3HAUEHHE BETUYUHBI;

e  coOuonaTh mpaBWiia TEXHUKU 0€30MaCHOCTH MpH padoTe ¢ 1abopaTopHbIM
000opyI0BaHUEM;

®  XapakTepu3oBaTh TNPUHIMIIBI JCUCTBUS H3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB € OMOPOI Ha UX ONMUCAHUA (B TOM YHCIE: CHCTEMa OTOIJICHUs
JIOMOB, TUTPOMETp, TapoBas TypOMHa, aMmepMeTp, BOJBTMETP, CUETUUK
DIIEKTPUYECKOW  DHEPTHH, OJIEKTPOOCBETUTENBHBIE TNPHOOPHI, HarpeBaTeIbHBIC
3JIEKTPONIPUOOPB!  (IIPUMEPHI), 3JIEKTPUUYECKUE IPEIOXPAHUTENH, 3IIEKTPOMArHuT,
3JIEKTPOJBUTATElb ITOCTOSIHHOI'O TOKAa), UCIOJb3Yysl 3HAHMUS O CBOMCTBAaX (hU3MUYECKHUX
SIBTICHUI U HEOOXOAMMBbIe (PU3MUECKIE 3aKOHOMEPHOCTH;

®  DPacmo3HaBaTh IPOCThIE TEXHHYECKHE YCTPOMCTBA M HW3MEPHUTEIbHbIC
npuOOpHI MO CXeMaM M CXEMaTHYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETp, TEPMOC,
MICUXPOMETP, TUTPOMETp, BUTATENb BHYTPEHHETO CTOPAHMS, JIEKTPOCKOI, PEOCTar),
COCTABJIATh CXEMBbI 3JEKTPUYECKHX LEeMeld ¢ MociaeloBaTeIbHbIM M MapayjielbHbIM
COCJMHEHUEM  D3JEMEHTOB, pa3jinyas  YCIOBHbIE  OOO3HAa4EeHUs  HIIEMEHTOB
ANEKTPUYECKUX LIETIEH;

e [IPUBOAUTH TpUMEpHl  (HAXOAWUTh HMHPOpPMAIMIO O  IpUMEpax)
NPaKTUYECKOTO HWCIOIb30BaHUS (DM3WYECKUX 3HAHUN B ITOBCETHEBHOM KHU3HH JIJIS
oOecrieyeHus 0e30macHOCTH TMpH OOpalleHHH ¢ MNpuOOpaMH U TEXHUYECKUMHU
YCTPOMCTBAMM, COXPAHEHHUS 3J0pPOBbS U COONIOJACHHUS HOPM 3KOJOTMYECKOTO
MOBEJICHUS B OKPYKAIOIIEN CPENE;

®  OCYIIECTBISATH TOUCK WH(POpPMAuM (QHU3HMUECKOTO CONCpXKAHUA B
WHTepHeTe, Ha OCHOBE MMEIOIIMXCS 3HAHWUH W MyTEM CpaBHEHUS IOMOJHHUTEIHHBIX
MCTOYHUKOB BBICIISITh HH(DOPMAITHIO, KOTOPAst SIBIISIETCSI IPOTUBOPEYHBON MITH MOYKET
OBITH HEZIOCTOBEPHOIA;

®  WCMOJIBb30BaTh NPU BBIMOJHEHUH YYEOHBIX 3a/JaHUIl HAy4YHO-TIOMYJISIPHYIO
auTeparypy (usnueckoro coaepxkaHus, CIPABOYHBIE MaTepHajbl, PECYpChl CETH
WutepHer, Biaaerh NpuéMaMud KOHCHEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus

nH(pOpMaIUK U3 OHOM 3HAKOBOW CUCTEMBI B IPYTYIO;



e  co3JgaBaTh COOCTBEHHBIC IMHCHMEHHBIE M KpaTKUE YCTHBIE COOOIIEHUS,
0000125 nH()OPMALIHIO U3 HECKOIBKUX UCTOYHUKOB (PU3UYECKOTO COJIEPKaHuUs, B TOM
qyycie MyOJUYHO TMPEACTABIATh PE3yJbTaThl MPOCKTHOM WM MCCIEI0BATEIbCKON
ACATCIIBHOCTH, IIPU 3TOM I'PaMOTHO HUCIIOJIL30BATh I/I3y‘-IeHHBII71 HOHATHUHUHBIN arrapar
Kypca (hU3HKHU, COMTPOBOXK/IATh BBICTYIUICHUE IPE3CHTALIUEH;

® [pU BHINOJHEHUH YYEOHBIX NPOEKTOB M HCCIEAOBAHUN (PU3MUECKHUX
IIPOLIECCOB pACIpeNesATh 00sI3aHHOCTU B TPYINE B COOTBETCTBUU C IOCTaBICHHBIMU
3aJjayaMy, CJIEIUTh 3a BBIIOJIHEHHWEM IUIaHAa JEHCTBUH U KOPPEKTUPOBATH €ro,
aACKBATHO OLICHHUBAThH COGCTBCHHBIﬁ BKJIad B ACATCIBbHOCTL TPYIIIIbI, BBICTPpAWBATDH
KOMMYHUKATHBHOC BBaHMOHeﬁCTBHG, MPOABJIAA TOTOBHOCTD pa3pCliaTh KOH(i)JII/IKTI)I.

K xonmy oOydeHus B 9 kjacce mpeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHUI:

o HUCIIOJIB30BAaTh IIOHATHA: cucremMma OTC‘-IéTa, MarcpualibHad  TOYKa,
TPAeKTOPHS, OTHOCUTEIHHOCTh MEXaHUYECKOro IBMXKEHHs, nedopmarus (ympyras,
IUIACTUYECKAs), TPEHUE, ILEHTPOCTPEMUTENIbHOE YCKOPEHHE, HEBECOMOCTb U
Heperpy3Kkd, LEHTP TSHKECTH, abCOMIOTHO TBEPJOE TENO, IEHTP TSKECTH TBEPAOTO
Tela, paBHOBECHE, MEXaHWYECKHE KoleOaHWsi U BOJIHBI, 3BYK, HWH(pa3ByK u
yIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJHBI, IIKanda SJEKTPOMArHUTHBIX BOJH, CBET,
OJIM30PYKOCTH M JTaTbHO30PKOCTh, CIIEKTPHI UCITYCKAHUS W TIOTJIONIeHUs, anbda, Oera-
1 raMma-us3jIydCHus1, U30TOIIbI, AACPpHAA DHCPICTHKA,

®  pa3nuyaTh sBJIEHHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MNPSMOJIMHENWHOE
JBUKEHHE, PAaBHOYCKOPEHHOE MPSMOJUHEIHOE IBUKEHHE, CBOOOJHOE MaJleHUE Tell,
paBHOMEpPHOE JBWKEHHME II0 OKPYKHOCTH, B3aUMOACHCTBHE TEJ, PEAKTHUBHOE
JBIDKEHUE, KoseOaTeabHOe JBHKEHME (3aTyXarolle M BbIHY)XJICHHbIE KoJeOaHUs),
pe30HaHC, BOJIHOBOE JIBUJKEHUE, OTPAKEHUE 3BYKA, IPSIMOJIMHEWHOE PacIpOCTPaHEHNE,
OTpakeHHE U MPEJIOMIIEHUE CBETA, MI0JTHOE BHYTPEHHEE OTPaKeHHE CBETA, Pa3yIoKEeHNE
0ermoro cBera B CHEKTP M CIIOKEHHE CIEKTPaJbHBIX I[BETOB, IUCIIEPCHUS CBETa,
€CTECTBEHHAsI PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JMHEMUYATOr0 CHEKTPa W3JIy4EHUs)
M0 OINMCAaHHUIO HX XapaKTCPHBIX CBOMCTB W Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIHUX
JaHHOE (PU3HUYECKOE SIBICHUE;

e  pacrmo3HaBaThb MPOSBIECHHE W3YYCHHBIX (U3NYECKUX SBICHHA B
OKpyXaroleM mupe (B TOM uyHcie (U3HUecKHue SBIEHUS B NPUPOJE: MPHIUBBI U
OTJIUBBI, ABUXXCHUC IIJIAHCT Conaeunon CUCTCMbI, PCAKTUBHOC ABUKXCHUC IKHUBBIX

OpTraHnu3MOB, BOCTIPHUATUC 3BYKOB JKUBOTHBIMHU, 3CMIJICTPSICCHUC, ceiicMuueckue BOJIHBI,



I[yHaMH, 3XO0, I[BETa Te€J, ONTHUYECKHUE SIBICHUS B MPUPOJE, OMOJIOrHYecKoe AehcTBUE
BUAMMOTO, YJIbTPA(QHOIETOBOTO M PEHTTEHOBCKOTO W3IyYCHHUH, €CTECTBEHHBIN
panTuoaKTUBHBIA (DOH, KOCMHYECKHE JIyYH, PAAHMOAKTUBHOE H3IYYEHUE MPUPOIHBIX
MHUHEpAJIOB, ACUCTBUE PATUOAKTUBHBIX W3IyYEHUN HAa OPraHU3M 4esloBeKa), IPH ITOM
NEPEeBOJIUTh MPAKTHUUECKYIO 3a/lauy B y4eOHYI0, BBIIEIATH CYLIECTBEHHBIE CBOWCTBA
(mpu3HaKy) HU3NYECKUX SIBICHUH;

®  ONHKCHIBATh M3yUYCHHBIC CBOMCTBA TENl U (PU3UUECKUE SBICHUS, UCIIOIb3YS
¢u3nveckre BENUYMHBI (CPEIHSST M1 MTHOBEHHAs! CKOPOCTh TeJla MPU HEPaBHOMEPHOM
JBUKCHUM, YCKOPEHUE, IEepEMEILEHUE, IIyTh, YIJIOBas CKOPOCThb, CHJIA TPEHHUs, CHIIA
YIPYrOCTH, CHJIA TSKECTH, YCKOPEHUE CBOOOIHOTO MaJIeHHs], BEC Tejla, UMIIYJIbC Teja,
UMIYJIbC CHJIBI, MEXaHUWYECKasi padoTa U MOIIHOCTb, MOTEHIMAJIbHAS SHEPrusl Teia,
IIOJAHATOrO HAJl MOBEPXHOCTBIO 3€MJIM, IIOTCHIMAJIbHAS JHEPIUs CKATOM IPYKUHBI,
KMHETUYECKass DJHEprus, I[IOJHAas MEXAaHWYeCKas »DSHEpPIus, IMEepuoJ M 4acToTa
KoJIeOaHUM, [UIMHA BOJIHBI, I'POMKOCTh 3ByKa M BBICOTA TOHA, CKOpPOCTh CBETa,
HoKa3aresb MPeJOMIICHHS Cpelibl), IPU ONKUCAHUM MPABUIILHO TPAKTOBATh (PU3UUECKUI
CMBICII HCIIOJIb3YEMBIX BEIUYMH, O0003HAUCHHWS M €AMHUIBI (PU3MUECKUX BEIUYHH,
HaXOJUTh (OPMYIIBI, CBS3BIBAIONINE JAaHHYIO (PU3MUYECKYI0 BEIMYMHY C JIPYTUMHU
BEJIMYMHAMU, CTPOUTH IPaUKU N3YYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEIUYMH;

®  XapakTepu3oBaThb CBOICTBa Tel, (PU3MUECKUE SBJIECHUS U IPOLECCHI,
UCIIONIb3Ys. 3aKOH COXPAaHEHUS DJHEPIWM, 3aKOH BCEMHUPHOIO TATOTEHUS, IMPUHIUII
CYNEPIIO3UIUN CUJI, IPUHIUI OTHOCHUTENbHOCTH ['aymmnes, 3akoHbl HproTOHA, 3aKOH
COXpPAaHEHHs HMITYJIbCa, 3aKOHBl OTPAXXEHUS W IPEIOMIICHUS CBETa, 3aKOHBI
COXpaHEHHUs 3apsI0BOr0 U MacCOBOIO YUCEI IIPU AEPHBIX PEaKLUX, IIPU OTOM JaBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTEMAaTUYECKOE BBIPAKEHHE;

e  00BACHATH (PU3MUECKHE MPOIECCHl M CBOWCTBAa TE€d, B TOM 4YHCIE U B
KOHTEKCTE CUTYallUi MPaKTUKOOPUEHTUPOBAHHOI'O XapaKTEpa: BBIABIATH NMPUYMHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHNE U3 2—3 JIOTUYECKHX IIIaroB ¢ OMOPOM Ha 2—
3 u3y4YeHHBIX CBOWCTBAa (U3MYECKUX SBIEHUHM, (UINYECKHMX 3aKOHOB HIIU
3aKOHOMEPHOCTEM;

e pemarh pacu€THBIE 3aJaud (OMMparoImiuecss Ha cuctemMy u3 2-3
YpaBHEHMIA), UCIIOJIb3YS 3aKOHBI U (HOPMYJIbI, CBSA3bIBaIOIINE (PU3NUECKHE BEITHMUUHBI:
Ha OCHOBE aHaIM3a YCIOBHUSA 3aJa4yd 3alUChIBaThb KPATKOE YCIIOBHUE, BBISABIATH

HEJOCTAIONIME WJIM W30BITOYHBIC JaHHBIC, BBIOMpPATh 3aKOHBI W  (HOPMYIIBI,



HEOOXOJWUMBIC ISl PEIICHHUs, TPOBOIAWTH PACUYETHl M OIICHWBATh PEATMCTHYHOCTH
HOJTY4EHHOTO 3Ha4YeHUsI (PU3NUCCKON BEITMYMHBI,

®  pacro3HaBaTh MPOOJEMBbI, KOTOPBIE MOXHO PEUIMTh IPH HOMOIIH
(HU3MYECKUX METOJ/OB, UCIIONb3Yysl ONMCAHHE MCCIICIOBAHMS, BBIICISATH MPOBEPIEMOE
NPE/IOI0KEHUE, OIICHUBATh IPABWIBHOCTh TIOPSIKA MPOBEACHUS HCCIICIOBAHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIOICHHUI U OIBITOB;

®  [POBOJIUTH OMNBITH 10 HAONIOACHUIO (U3MYCCKUX SBICHHNA WIN
(GU3NUeCKUX CBOWCTB Ted (M3ydeHHE BTOPOTO 3akoHa HBIOTOHA, 3aKOHA COXpaHCHUS
DHEPrHH, 3aBUCHMOCTh TIEPHO/Ia KOJICOAHHId MIPY)KUHHOTO MasiTHUKA OT Macchl Ipy3a u
KECTKOCTH TIPYKHHbI M HE3aBUCHMOCTh OT aMIUTUTYIbl MalbIX KOJICOAHUIA,
NPSMOJIMHEHHOE paclpOCTpaHEHHE CBETa, pa3JIoKeHUEe Oeoro cBera B CIEKTP,
U3y4eHHE CBOWCTB W300paKCHHS B IUIOCKOM 3€pKaje W CBOWCTB HM300pa)KCHUs
npeaMeTa B COOMpAroIel JIMH3e, HAOIOJICHNE CIUIONIHBIX W JIMHEWYATHIX CIICKTPOB
U3JTY4EHHUs): CaMOCTOATENBHO CcOOMpaTh YCTAaHOBKY W3 H30BITOYHOrO Habopa
000pyI0BaHUs1, ONIMCHIBATh XOJ] OIBITA U €TI0 PE3yJbTaThl, (HOPMYIUPOBATH BHIBOIbI;

®  TIPOBOJUTH NPU HEOOXOAMMOCTH CEPHIO NPSIMBIX M3MEPCHUH, ONPEHeIIsis
CpellHee 3HAuCHHE U3MEpsSeMOW BEJIMYHMHBI ((POKYCHOE pacCTOSIHHE COOMparolei
JH3bI), 000CHOBBIBATh BBIOOP crioco0a u3MepeHus (U3MEepUTEIbHOro Mprbdopa);

®  MPOBOIUTH WCCJICIOBAaHHE 3aBUCHUMOCTCH (U3UYECKUX BEIUYUH C
UCTIOJIb30BAHUEM TIPSMBIX HW3MEPEHUH (3aBUCHMMOCTh TIYTH OT BpPEMEHH TIpH
PaBHOYCKOPEHHOM JBMIKEHHWH 0€3 HayaJlbHOM CKOPOCTH, TMepuoda KoJjeOaHui
MaTeMaTUYECKOr0 MasTHUKA OT JUTMHBI HUTH, 3aBUCHMOCTH yIJla OTPA)KCHHUsSI CBETA OT
yIiia MajeHust ¥ yriia MPEeJIOMJICHHUS OT yIJia MajJeHHs): IIAHUPOBATh HUCCIICAOBAHHE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (DUKCHPOBATh pPE3YJIbTaThl IONYYSCHHOMN
3aBUCHMOCTH (DM3MUCSCKUX BEIIMYMH B BUJE TAONUI] M TPadUKOB, JeNaTh BBIBOIBI IO
pe3ysbTaTaM HCCIIEeIOBAHUS;

®  TPOBOIUTH KOCBCHHBIC W3MEPCHUS (U3UUECKUX BEIUYUH (CpEIHSS
CKOPOCTh M YCKOpEHHE Tella TPU pPaBHOYCKOPEHHOM JIBU)KCHHH, YCKOpPCHHE
CBOOOJTHOTO TMAJICHUS, XKECTKOCTh MPYKUHBI, KOIPPHUIMEHT TPEHUS CKOJBKCHUS,
MeXaHU4YecKas paboTa U MOITHOCTh, YaCTOTa U MEPHOJ KoJeOaH i MaTeMaTHUYECKOTO U
NPYKHHHOTO MAasTHUKOB, ONTHYECKas CHJa COOMpAIOUIeH JIMH3bI, PaJldOaKTHBHBIN
GoH): TUIAaHMPOBaTh HW3MEpPEHHs, COOMpPATh OSKCIEPHUMEHTAJIBHYIO YCTAaHOBKY U

BBITIOJIHATE U3MCPCHUA, CIICAYA HpGI[JIO)KeHHOI;'I HUHCTPYKIMHU, BBIYUCIIATH 3HAUCHUC



BEIMYMHBI M aQHAJIU3UPOBATh IOJYyYEHHbIE peE3ylbTaThl C Y4ETOM 3aJaHHOMN
IIOTPELIHOCTH U3MEPEHU;

e  coOuonaTh mpaBWiia TEXHUKU 0€30MaCHOCTHU MpH padoTe ¢ 1abopaTopHbIM
000pyI0BaHUEM;

®  pa3nuyYaTh OCHOBHBbIE MPU3HAKU H3YYEHHBIX (U3MYECKUX MOJAEIEH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPIOE TENIO, TOYEYHBIH HCTOYHHWK CBETa, Jyd,
TOHKasl JIMH3a, IUIaHeTapHasi MOJIeJIb aTOMa, HyKJIOHHAsI MOJIe/Ib @aTOMHOTO S/pa;

®  XapakTepu3oBaThb IMPUHLMIIBI JCHCTBUS H3yYEHHBIX HPUOOPOB H
TEXHUYECKUX YCTPOHCTB C ONOPOM Ha MX omnucaHus (B TOM YHUCIE: CIHIOMETD,
JATYUKHU TIOJIOKEHUS, PACCTOSHUSA M YCKOPEHHs, pakeTa, 3XO0JIOT, OYKH, HMEPUCKOII,
¢doroannapar, ONTHYECKHE CBETOBOJIbI, CHEKTPOCKOII, J103UMETp, KaMmepa Buibcona),
UCTIONB3YSl 3HAHHUA O CBOWCTBAX (DPM3UYECKUX SBICHUNA M HEOOXOAUMBIC (PH3MUECKUE
3aKOHOMEPHOCTH;

®  JCNOJIb30BaTh CXEMbl M CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX IPUOOPOB U TEXHOJIOTHYECKUX MPOLIECCOB MPH PEIICHUH
y4eOHO-TIPAaKTUUECKUX 3a/la4, ONTUYECKHE CXEMbl Ul MOCTPOEHUs H300pakeHUil B
IJIOCKOM 3€pKajie U coOuparole JI1H3E;

®  [PUBOAUTH TpUMEpPHl  (HAXOAWUTh HMHPOpPMAIMIO O  IpUMEpax)
IIPAKTUYECKOTO MCIIONb30BaHUS (U3NYECKUX 3HAHWUW B IMOBCEIHEBHOM XU3HU JUIS
oOecrieyeHus 0e30macHOCTH MpH OOpalleHHH ¢ TNpUOOpaMH U TEXHUYECKUMHU
YCTPOMCTBAMM, COXPAHEHUS 310pOBbS U COOJIOJAEHHS HOPM 3KOJOIMYECKOIO
MOBEICHUS B OKPYKAIOLIEN CPENE;

®  OCYHIECTBIATH MOUCK HH(DOpMALMM (QUIUYECKOTO COAEpKAHMUS B
WuTepHere, caMoCTOATENbHO (OPMYJIMPYSd MOHCKOBBIM 3ampoc, HaXOAUTb IyTH
oTnpesieNieHus] JTOCTOBEPHOCTH TMOJY4YeHHON HH(OpPMAalUd Ha OCHOBE HMMEIOIINUXCS
3HAHWUW U JONOJHUTENIBHBIX HCTOUYHUKOB;

®  WCMOJIBb30BaTh NPU BBIMOJHEHUH YYEOHBIX 3a/JaHUIl HAy4YHO-TIOMYJISIPHYIO
auTeparypy (usnueckoro coaepxkaHus, CIPABOYHBIE MaTepHajbl, PECYpChl CETH
WutepHer, Biaaers MNpuUéMaMud KOHCHEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHuUs
nH(OpMaIUK U3 OHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

e  co3gaBaTh COOCTBEHHBIE NMHCbMEHHBIE M YCTHBIE COOOULIEHHS Ha OCHOBE
uH(pOpMallMl M3 HECKOJbKUX MCTOYHHUKOB (DHU3MUECKOTO COAEpk aHHs, MyOIM4HO
NPEICTaBIATh PE3YyNbTaThl MPOEKTHOM WIIM MCCIEI0BATENbCKOM NEATENbHOCTH, IpU

9TOM I'PaMOTHO HCIIOJIb30BAaTh U3YYCHHBIM MOHATUNHBIN alapaT U3y4aeMoro paszeia



GU3MKM U COMPOBOXKAATh BBICTYIUICHHE Ipe3eHTalue ¢ y4éToM O0cOoOeHHOCTEH

ayJAUTOPUHU CBEPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3znen 1.®0u3uka u €€ poJib B NO3HAHUH OKPYKAIOLIEro MUPa
bu6mmoreka [IOK
11 o - 2
vISHKa T Hayia 6 HpHpoae https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCIHE BETITHHbL https://m.edso00.ru/7f416194
1.3 EcTtecTBeHHOHAyYHBIN METO MTO3HAHUS 2 1 bubmorexa LIOK
' YA A https://m.edsoo0.ru/7f416194
Hroro mo pazueny 6
Pa3nes 2.1lepBoHayanbHbIe CBeICHHUS O CTPOCHMH BeIECTBA
bu6mmoreka [IOK
2.1 C 1
TPOCHIE BeMliectna https://m.edsoo.ru/7f416194
29 JIBM>XeHuE U B3aUMOJICICTBUE YaCTHIL 9 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 2 htP:DSJ,I:I;I/?T:.eeKdaSg).rU 17§416194
Hroro no pazgeny 5
Paznen 3./IBu:xeHue M B3aumMo/ieiicTBUE TeJl
b K
3.1 MexaHUUEeCKOE OBMKEHUE 3 nommorexa [O

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



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

bubmuorexa [JOK
2 )41 4 1
3 HEPLHA, Macea, HAoTHOCTD https://m.edsoo.ru/7f416194
bubmuoreka [JOK
. .B 14 2
33 Cuma. Bupt cun https://m.edso00.ru/7f416194
Hroro no pazueny 21
Pa3nen 4./1aBjieHue TBEPABIX TeJl, dKUAKOCTEH 1 ra3oB
41 JaBnenue. llepenava naBieHust TBEPABIMU 3 bu6mmoreka [IOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2
Jlapietine xuakocTh > https://m.edso00.ru/7f416194
bubmuorexa [JOK
4.3 ATmocepHoe faieHHe 6 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5.PaGora u MOIIHOCTh. DHeprus
bu6mmoreka [JOK
A1 P 1
> 300Ta 1 MOIIHOCTE 3 https://m.edso00.ru/7f416194
bu6mmoreka [JOK
5.2 Hpoctbie MexamH3MEI S ! https://m.edso0.ru/7f416194
bu6mmorexa [IOK
. M 4 1
53 CXAMIICCKaL SHepritt https://m.edso0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 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
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3zgen 1.TensioBuie ABJIeHUS
bu6mmoreka [IOK
1.1 C i 7
TPOCHIE 1 CBOHCTRA BEMECTEa https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1 5
CIVIOBLIE HPOLECCht https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3zgen 2.2/1ekTpuyeckrue 1 MArHUTHBIE SIBJIEHUS
51 DNeKTpUUYeCKHe 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuoteka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOsIHHBIN 27EKTpUYECKUN TOK 20 2 7 hgpsj,l:l;ll(r);]rlKCiZcL)f).ru 17f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITHRIC ABICHIA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 C) 4
JICKTPOMATHHTHAZ YIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1.Mexannueckue siBJeHHUS
11 MexaHn4eckoe JIBMKEHUE U CIIOCOOBI €T0 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
12 B 5 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHILL https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2.Mexannuyeckue KoJ1e0aHUSA U BOJTHDI
bu6mmoreka [JOK
2.1 M o 7 3
CXATITICCIHE KOOI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAMIACCINC BOTHHL. IBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazmeny 15
Pa3nen 3.2/eKTpOMarHuTHOE MOJI€ H 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 9 bubnmuorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6

Pa3zgen 4.CBeToBbBI€ IBJICHUSA



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

bubmuoreka [JOK

4.1 2
3aKOHLL pacHpOCTPAHCHHS CBCTa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2
JIMH3BI ¥ ONTUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenue 6eoro cBeta B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3zgen 5.KBaHnToBbI€e IBJICHUSA
bu6mmoreka [IOK
1 nu 4 1
5 CIIyCKaHHE U TOTJIOIEHHE CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO siapa 6 1 bubmorexa LIOK
' P P https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 A 7 1
FICPHBIC peakiiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6.I1oBTOpUTE/ILHO-00001IaI0IIM I MOTYJIb
6.1 [ToBTOpenue n 0600IIEHHE COIEePIKAHUS 9 ) bubnuoreka [IOK
' Kypca Gpu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 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
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6




IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchbl

®usuka — HayKa O PUPOJE.
SABnenus npupoasl. Gusnveckue
SIBJICHUS

MexaHuueckue, TEeIIOBbIE,
JNIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS
du3nyecKue BEINYUHbBI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenue
TEeMIIEpaTypbl IpU NOMOIIH
XKHUJKOCTHOTO TEPMOMETpA U
JaT4YNKA TEMIIEPATyphl"

Kaxk ¢usuka u gpyrue ecteCTBEHHbIE

HAaYKH U3Y4aroT IPUPOY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NIECKUX
SIBJICHUH C TTOMOIILIO MOJIEIeH

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "IIposepka
TMIIOTE3bI: JaJbHOCTH MOJIETA
1apuKa, mymeHHOro
TOPU30HTANIBHO, TEM OOJIbIIIe, YeM
OosbliIe BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

IINIOTHOCTHU

7 JTIOKa3bIBAIOIIUE TUCKPETHOE bubmiorexa LIOK
https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIeCTBA
8 JIBr>KeHUE 4acTHIl BEIIECTBA bubmorexa HOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccienoBanue «OMnbIThI 1O
9 HaOJIFOAEHUIO TEIJIOBOrO
pacIIupEeHUS Ta30B)»
10 ArperaTHbIe COCTOSIHUS BEIIeCTBA
B3anMocBs3p Mex 1y cBOWCTBaMHU
BEIIECTB B Pa3HBIX arperaTHBIX
1 COCTOSIHUSIX U HX bubnuorexa [JOK
ATOMHOMOJICKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSTHAM BOJIbI
Mexaandeckoe JBIKCHHE.
12 PaBHOMEpHOE HiepaBHOMepHoe Brbmiorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBHOKCHUE
bu6mmoreka [IOK
13 CKopocTs. EAHHMLEL CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nytu 1 BpeMeHM IBUKEHUS bubmorexa LIOK
https://m.edsoo.ru/ff0a0aed
Hnepnys. 3aKoH UHEPIUH.
15 B3aPII)hI/fOIleﬁCTBHe Tenpllclalc MpUYMHA bubmorexa HOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHKEHUS 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
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

Jlaboparopnas pabota

17 «OmnpeneneHue IIOTHOCTH TBEPIOTO
Tema»
18 Pemenue 3anau o reme bubmuoreka [JOK
"[TnoTHOCTH BemiecTBa" https://m.edsoo.ru/ff0al123c
Cuia Kak XapaKTepUCTHKA
19 B3auMoeicreug tein. Cria
ynpyrocti. 3akoH ['yka
Jlaboparopnas pabota «3yuenue
3aBUCHMOCTH PACTSKCHHS
20
(nedopmanuu) Ipy>XKUHBI OT
MIPHIOKEHHON CHIIBI
21 SBnenune Tarorenus. Cuja TSHKECTH
CBs13b MEXK]TY CHIION TSKECTH U
22 Maccou TenIzll}.]Bec tena. Pemmenue bubnuorexa LIOK
https://m.edsoo.ru/ff0a1778
3aga4 no teme "Cuna tsokect"
Cwuiia TshKecTH Ha WX TUTAHETaX.
23 dusnueckue xapali[fe}gnﬂnxn bubmorexa IOK
https://m.edsoo.ru/ff0a1502
IJIaHEeT
24 N3mepenue cui. Jlunamomerp bubmorexa IOK
https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
2 Bec rena. Herecomocts https://m.eds00.ru/ff0a1778
CrnoskeHHe IBYX CHII, HallpaBJICHHBIX
26 0 OJHOM nﬂpﬂﬁ)ﬁ. ’ Bubmiorexa LIOK
. https://m.edsoo.ru/ff0ala70
PaBHOnelicTBYIOIIIASA CHIT
97 Pemenue 3amau mo reme

"PaBHoneiicTByromas cui"



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
TEXHHUKE
Jlaboparopuas padota «3yueHnue
3aBUCUMOCTH CHUJIBI TPCHUS
29 CKOJIbXKCHUS OT CHJIE) JABJICHUS U bubmiorexa LIOK
https://m.edsoo.ru/ff0alcc8
XapakKTepa CONMPUKACAFOITUXCS
MTOBEPXHOCTEH»
30 Pemenue 3agau Ha onpeneneHue
PaBHOJICHCTBYIOIICH CHITBI
Pemenue 3aga4d no temam: «Bec
31 Tenay, «I'padudeckoe n3oOpaxeHue bubnnoreka [JOK
cuiy, «CUmsly, https://m.edsoo.ru/ff0alde0
«PaBHOZIEMCTBYIOIIAS CUI»
KonTponbHas pabota mo Temam:
«MexaHHUYeCcKOoe JBHKEHUEY,
32 «Macca, II0THOCTBY, «Bec Tenay,
«['papuueckoe nzoOpaxxkeHue cu,
«Cuib»
33 Hasnenue. CriocoObl yMEHbIIEHUS U bubnuoreka [IOK
YBEITUYCHUS JIAaBJICHUS https://m.edsoo.ru/ff0a20a6
aBJICHHE Ta3a. 3aBUCUMOCTh
34 ;[HaBneHI/m rasa ot oonéma bubmorexa HOK
’ https://m.edsoo.ru/ff0a2376
TEeMIIEPATypPhI
Ilepemaua maBieHHS TBEPABIMU
35 Tenl;lxj[ln, )KEHKOCTSIMI/I u 1r322113aM1/1. bubmmorexa [OK
https://m.edsoo.ru/ff0a25b0
3akoH [lackams
36 JlaBaeHUE B XKUIKOCTH U rase, bubmuoreka [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/ICM CHJIbI

https://m.edsoo.ru/ff0a2718

TSKECTH
37 Pemenue 3amgau no reme «/laBnenue bubnmoreka [JOK
B )KMJIKOCTH M ra3e. 3akoH ITackais» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobuatommecs cocyrel https://m.edsoo.ru/ff0a2970
39 IManpaBnuueckuii mpece Bubmiorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopHeBon
YKUJKOCTHBIN Hacoc
Atmocdepa 3emmu. [Ipuannbl
CYLIECTBOBAHHUSI BO3 HOIt
41 o}(;I:nquH 3emiu. 353};/IHSHMOCTB Bubmiorexa LIOK
https://m.edsoo.ru/ff0a2b5a
aTMOoC(hepHOTrOo JaBJICHUS OT BHICOTHI
HaJl ypOBHEM MODsI
42 Bec Bo3nyxa. AtmochepHoe bubnuoreka [IOK
JaBJICHNE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armocgepHoro bubnnorexka [JOK
nasnenus. OneiT Toppuuernm https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTBH aTMOC(HEPHOTO
44 JTaBIIEHUS OT BBICOTIj)HF;)I YPOBHEM bubmorexa HOK
https://m.edsoo.ru/ff0a2fc4
Mops
bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
45
JIaBJICHHE Ha Pa3IUYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agad mo reMme
"ATtmocdepHoe naBrneHue"”
47 JleiicTBrE KUIKOCTH U Ta3a Ha bubnmuotexa [JOK

MOTPYKEHHOE B HUX TEJIO.

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

48 «OrnpeeneHue BbITAIKUBAOLIEH bubmumoreka [IOK
CHJIBI, JICUCTBYIOIICH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUIKOCTH)
JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
49 TeNna B BIZ)Z[C oT 00BEMa Bubmiorexa LIOK
3 https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUIKOCTh 9aCTH
Tena»
50 [1naBanue ten Bubmiorexa LIOK
https://m.edsoo.ru/ff0a3a96
JlaGoparopHnas pabora
"KoHcTpynpoBanue apeomeTpa uiu
51 KOHCTPYMPOBAHUE JIOAKHU U
OmpeeiIeHuE eé
Ipy30N0abEMHOCTH"
Pemenwue 3anay mo Temam:
59 «IlitaBanue cynos. bubnuoreka [IOK
BoszayxoruiaBanuey, «JlaBneHue https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUAKOCTEH U Ta30B»
bu6mmorexa [IOK
53 Mexartiraecias pabora https://m.edsoo.ru/ff0a3f82
bu6mmorexa [IOK
> MortocTs. Bt vontrocTi https://m.edso0.ru/ff0a3fe2
VYpok-uccnenosanue "Pacuér
55 MOIIHOCTH, Pa3BUBAEMOI1 ITpU

noabBéMe 1o Jiectauile"



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 teme
«/laBneHue TBEPABIX TET,
KHUJIKOCTEH U Ta30By» /
Bcepocculickas npoBepodHas
paborta

58

PesepBHblit ypok. Pabora ¢
TEKCTaMHM 110 TeMme «JlaBiieHue
TBEPABIX T, JKUIAKOCTEH U Ta30B» /
Bcepoccuiickast mpoBepoyHas
pabora

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

59

Perdaru B TexHuke, OBITY U IPUPO/IE.

Jlaboparopras pabora
«HccnenoBanne ycIoBAN
PaBHOBECHSI pbIYara

0.5

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

60

61

62

Pemenue 3amay mo TemMe «Y CI0BUS
paBHOBECHS pblUara

Koaddutment nonesnoro neiictpust
Mexanusma. Jlaboparopnas pabota
«M3mepenne KI1/I HaknoHHOM
TUTOCKOCTH

Pemenue 3amaud mo teme "Pabora,
MottHocTtb, KIT/1"

0.5

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

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

63

Mexanunyeckas SHEpIHusl.
Kunernueckas u noTeHIMaibHas
SHEPIUs

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

64

3aK0H COXpaHEHHUs MEXaHUYECKON

bu6mmoreka [IOK



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

65

YPOK-3KCIIEpUMEHT 10 TEME
"DKCHepUMEHTAIbHOE OIPEIEICHHE
N3MEHEHHS KHHETHUECKOU 1
MOTEHIIMATIBLHON SHEPTUU IPU
CKaTBIBAHWH TeJIa 110 HAKJIOHHOM
IIocKocTH"

66

67

68

KonTponbhas padbota no teme
«PaboTta u MOIHOCTb. DHEPTUS»

PesepBHylit ypok. Pabora ¢
TEKCTaMU I10 TeMe "MexaHnueckoe
nBIxeHue"

PesepBHylit ypok. Pabora ¢
TekcTaMH 110 TeMe "PaboTa.
MorttHocTs. 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

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
wn Tema ypoka Beero Konrpoububsie IIpakTHueckue e — o0pa3oBaTe/bHbIE
padoThI padoThI pecypcel
OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON bubnmoreka [JOK
1 1
TEOPHHU U UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
Mogenu TBEPIOrO, KUIKOTO U
3 ras(ilo6pa3HoI;H0 COCTO}IEI/Iﬁ 1 bubmmoreia LIOK
https://m.edsoo.ru/ff0a540e
BelIeCTBa
OObscHEHnEe CBOMCTB TBEPAOTO,
KHUJKOTO U Ta3000pa3HOTo
4 COCTOSIHUI BEIlleCTBAa HA OCHOBE 1
MIOJIOKEHUH MOJIEKYIISIPHO-
KHHETHUYECKOW TeOpUHU
5 Kpucrannuueckue u amopgHsbie 1 bubnnorexka [JOK
Tena https://m.edso0.ru/ff0a5800
6 CMaunBaHuE U KaWUISIPHOCTbD. 1 bubnuoreka [IOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemoBoe paciimpeHye u cxxatue 1 bubamorexa IOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIiepaTypbl
8 CO CKOPOCTBIO TETUIOBOTO JIBFKECHUS 1
JaCTHI]
9 Buytpennss sueprusi. CriocoObl 1 bubnmoreka [JOK



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 SHEprun

https://m.edsoo.ru/ff0a5c60

bu6mmoreka [IOK

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

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

12 KonunuectBo Tennotel. Y neabpHas bu6mmoreka [IOK
TEIJIOEMKOCTh https://m.edso00.ru/ff0a6976
YpaBHEHHE TEIIOBOT0 OajlaHca.

13 TSHJIOO6M€H 1 TEIIOBOE Bubnuorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBeECHE
JlaGoparopHnas pabota

14 "HccnenoBanue siBJICHUS bu6mmorexa [IOK
TETI000MeHa TPH CMEITMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"

Pacuer xonu4ecTBa TEIIOTHI,

15 HE0OXO0IUMOTO JIJIsl HATPEBAHUS
TeJa U BBICISIEMOTO UM TIPU
OXJIQXKICHUH
JlaGopaTopHnas pabota

16 "OHpIe),Z[CJ'II;HI/Ie I;IHGHBHOﬁ bubmorexa HOK

| https://m.edsoo.ru/ff0a6bb0
TETUIOEMKOCTHU BEIECTBA

17 DHeprus ToIMBa. Y aenbHas bubnmoreka [JOK
TEIUIOTA CTOpaHUs https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpECBaHUE BuGmorexa LIOK

18 KPUCTAJUIMYECKHUX TEJ. Y IeIbHast

TCIJIOTA IJIaBJICHUA

https://m.edsoo.ru/ff0a71d2



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

19

Jlaboparopnas pabota
"OnpeneneHue yaelbHON TEMI0ThI
JIaBJeHus apaa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a72fe

20

21

22

23

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Hcnapenue

Kuneunue. Y nensHas Temiora
napooOpa3oBaHUs U KOHJCHCAIIUH.
3aBUCUMOCTh TEMIIEPATypPhI
KHIICHHUS OT aTMOC(EPHOTO
JABIICHUS

Brnaxnocts Bo3ayxa. JlaboparopHas
pabota "Onpenenenue
OTHOCUTEIBHOW BIAXKHOCTH
BO3yXa"

Pemenue 3a1au Ha onpeneneHue
BJIAYKHOCTH BO3/yXa

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

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

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

24

[IpuHIMIBI pabOTHI TETIIOBBIX
nsurateneif. [TapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CrOPaHMs

25

KIIJI TenmoBoro aBUraTes.
TertoBeIe IBUTATEIN U 3aIIUTA
OKpY>Karole cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

3aKkoH COXPAHCHUA U IPCBPALICHUA
OHEPTHH B TCIIOBBIX ITPOIECCax

[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TeMme ""TenaoBrie ABJICHUS.
N3meneHune arperaTHbIX COCTOSIHUI
BenecTna"

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



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

KonTponbHast padota no teme

28 "TeruioBble aBieHus. MzmMenenue Bubmorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BellleCTBa
29 Dnekrpusanus Ten. [[Ba pona
JIEKTPUUYECKUX 3aps/IOB
VYpok-uccienoBanue
30 "DyekTpu3anus TeJ HHAYKIIUEH 1
IIPU COIPUKOCHOBEHUU"
31 B3aumopeiicTBre 3apsyKeHHBIX TEII. bu6mmoreka [IOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpUYECcKoe moJie.
32 HanpsikeHHOCTD 3J1€KTpUYECKOTo bubnnorexa [HOK
1oJ1st. TIpUHIUTT CYTIEePIO3HITUH https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX TMOJIeH
Hocurenu snexTpudeckux 3apsoB.
33 OnemeHTapHbId 3apsa. CTpoeHue
aToMa
34 IIpoBOAHMKY M TUAIEKTPUKH. 3aKOH bubnuoreka [IOK
COXpaHEHHS AIICKTPUUECKOT0 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anau Ha npuMeHeHne bu6mmoreka [JOK
CBOMCTB DJIEKTPHUECKHX 3aps/I0B https://m.edsoo.ru/ff0a90cc
DNEKTPUISCKUH TOK, YCIOBHS €ro
36 cymeZI;BOBaHm. I/ICquHHKH Bubmiorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUUYECKOTO TOKA
37 JleicTBUS 2JEKTPUUECKOTO TOKA Bubmiorexa LIOK
https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenosanue "Jleiictue

QJICKTPHUYCCKOI'O I10JIA Ha



https://m.edsoo.ru/ff0a86ae
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

MIPOBOJIHUKY U IUDJIEKTPUKH"

DJIEKTPUYECKUI TOK B METaslIax,

bu6mmoreka [IOK

39 KUJIKOCTAX U ra3zax https://m.edsoo.ru/ff0a9838

40 DnexkTpuyecKas Lemnp U eé
COCTaBHbIE YaCTH
Cuna Toka. JlaboparopHnas pabota

41 "U3mepenue u peI;meILOBaEHe 0.5 Bubmorexa LIOK

| https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
DNEeKTPUUECKOE HATIPSKEHHE.

42 Bonsr™merp. JIaboparopnast pabota 05 bubnnorexa [JOK
"H3mepeHue u peryJupoBaHue https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

ConpoTuBieHre NPOBOJHUKA.
43 YIIGJII)I)HOG conpOTIEBJIe}II[He bubmorexa IOK
https://m.edsoo.ru/ff0aa738
BEIIIECTBA
JlaGopatopHnas pabora
"3aBUCUMOCTB JIEKTPUYECKOTO
44 COIIPOTHUBIICHUS HpO]?O,[[HI/IKa OT €ro 1 bubmorexa IOK
https://m.edsoo.ru/ff0aa738
JUTMHBI, TUIOIA/TN TIONEPEYHOTO
ceueHus u marepuana”
3aBHCHUMOCTb CHJIBI TOKA OT
45 HanpspkeHus. 3akoH Oma s bubamorexa IOK
https://m.edsoo.ru/ff0aad4a
y4JacTka LenH
JlaGopatopHnas pabora
"HccnengoBaHue 3aBUCUMOCTH CUJIBI Butmorexa LIOK
46 TOKa, UIYILETO Yepe3 PE3UCTOP, OT 1

COIIPOTHUBIICHUS PE3UCTOPA U
HaIpspKEeHUs Ha pe3ucrope”

https://m.edsoo.ru/ff0aa04e



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

IlocnenoBaTenbHOE B napajjiCJIbHOC

4 COEIMHEHUS IPOBOIHUKOB
Jlaboparopuas padota "IIpoBepka
MpaBUJIA CIIOKEHHS HAIIPSKEHUI bubnmoreka [JOK
48
NPY TIOCIIEIOBATEILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlabopaTtopHas padora "IIpoBepka
IIpaBUJIa JJI CHJIbI TOKA IIPU bubnnorexa [JOK
49
napauieIbHOM COSIMHCHUH https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3a1a4 Ha puMeHEHHE
50 3aKOHa OMaI[I[J'ISI paSJII)Hquro bubmorexa HOK
https://m.edsoo.ru/ffOaaf8a
COCITUHEHUS TIPOBOTHUKOB
PaGota u moutHOCTH
51 3neKTqueCKIf)lro TOKa. 3aKOH bubmorexa IOK
https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
Jlaboparopnast pabota
52 "Oan;L[eJIEHI/Ie 1;)8.60TBI 1 MOIITHOCTH bubmorexa HOK
\ https://m.edsoo.ru/ff0ab3e0
ANEKTPUYECKOTO TOKA
DNEeKTpUYECKHE LIETH U
53 MOTPEOUTENH IEKTPUUECKOM bubnnoreka [JOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 [TocTossHHBIC MarHUTHI, X
B3aMMO/ICHCTBUE
55 VYpok-uccnenosanue "M3yuenue bubnmnoreka [JOK
MoJiei MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
56 MarunuTtHoe nojie. MarHuTHOE T0JIe bubnmuotexa [JOK



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

3eMiId U €ro 3HAUYEHHE JUTA KU3HU
Ha 3emiie

https://m.edsoo.ru/ff0acOba

S7

[ToaroroBka Kk KOHTPOJIBHOM padoTe
110 TeMe "DIJIEKTPUUECKHE 3aps/Ibl.
3apspKeHHBIE Tela U UX
B3aumoaeurcTBus. [locTOSIHHBIN
AJIEKTPUYECKUMA TOK"

bubmuoreka [JOK
https://m.edsoo.ru/ff0abd2c

58

KonTponbhas padota no teme
"DJIeKTpUUECKHUE 3aPSIbI.
3apspKeHHBIC TeJa U UX
B3aumoiercTBUs. [locTOSTHHBIN
AIEKTPUICCKUI TOK" /
Bcepoccuiickas npoBepouHas
pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abea8

59

PesepBHblit ypok. Pabora ¢
TekcTaMu 1o TeMe "[locTossHHbII
aJIeKTpUUecKuil Tok" /
Bcepoccuiickas mpoBepouHas
pabota

bu6nmoreka [JOK
https://m.edsoo.ru/ff0acdc6

60

OmnsIT OpcTena. MarHuTHoe nose
AJIEKTPUYECKOTr0 TOKa MaruHuTHoe
I10JI€ KaTyIIKH C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld?2

61

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopras pabota
"N3yueHne neicTBUSI MATHUTHOTO
TI0JIS1 HA POBOJHUK C TOKOM"

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOABUTATEIb TOCTOSTHHOTO
Toka. Ucmonp3oBanue
AJIEKTPOIBUTATEIICH B TEXHUYCCKUX

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



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
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

YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTopHas paboTta
"KoHcTpynpoBaHue U u3ydeHue
paboTHI AJIeKTpoaABUTATENS "

63

Omnbitel @apasest. 3akoH
ANEKTPOMArHUTHOW WHYKITHH.
[IpaBuio Jlenna

64

Onexrporerepatop. CriocoObl
ITOJIyYEHUS MIEKTPUIECKON
SHEPruu. DIEKTPOCTAHLIUU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUH

65

66

67

68

[ToaroroBka Kk KOHTPOJILHOI paboTe

110 TeMe "DIIEKTPUUECKHE U
MArHUTHBIE SIBJICHUS"

KonTponbHas pabota mo teme
"DJIeKTpUUECKUE U MAarHUTHbBIE
SIBJICHUS "

PezepeHbiii ypok. Pabora ¢
TeKkcTaMH 110 TeMe "TemnoBeie
SABJICHHS"

PesepBHblit ypok. Pabora ¢
TeKcTaMH 110 TeMe "MarHuTHele
SABJICHHUS"

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acc5e

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

145



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

9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

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

1 MexaHuueckoe JBUKEHHE. 1
MarepuanbHas TO4Ka
Cucrema orcuera. OTHOCUTEIBLHOCTD bubmuoreka [JOK

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

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

4 nBikeHne. CpeiHssi © MTHOBEHHAS 1
CKOPOCTh

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

6 PaBHOYCKOPEHHOTO JIBHKCHUS. 1
I'padux ckopocTH
JlaGopaTtopHnast pabota

7 "OnpenenieHne yCKOPEHUS Tella MPU 1 1 bubnuorexa [JOK
PaBHOYCKOPEHHOM JIBUKECHUH 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocth”

8 CBobOonHoe nageHue Tei. OnbIThI 1
lanunes
PaBHOMEpHOE IBHKEHUE TIO BuGmorexa OK

9 okpykHocTH. [lepron u yacrora 1

oOpamienus. JIuneinas u yriaosas

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

CKOPOCTHU

10 LleHTpOCTpEMHUTEILHOE YCKOPEHHE
1 ITepBbsiii 3akoH HeroToHA. BekTop bubnuorexa [JOK
CHJTBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmuoreka [IOK
PaBHozelicTByOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnnoreka [JOK
Cyneprno3unus CHi https://m.edsoo.ru/ff0ag982
14 Penrenue 3a1a4 Ha npUMEHEHUE bu6mmoreka [IOK
3axkoHOB Herotona https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 Cuna ynpyrocti. Jaon Tyka https://m.edsoo.ru/ff0aeca?
16 Pemenne 3amaud mo teme «Cuna
YOPYTOCTH
JlaGopaTopHnas pabota
17 «Oan::L[enlz:HHeI;KeCTKOCTH bubmorexa HOK
https://m.edsoo.ru/ff0aee28
PYKUHBDY
bu6mmoreka [IOK
18 Cna Tperns https://m.edsoo.ru/ff0af738
Pemenue 3agau no reme «Cuna bubmuorexa [JOK
19
TPEHUSI» https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabota
20 "OHpI;I[eJ'II;HI/IC I:<03(1)(I)I/ILII/IeHTa bubamorexa IOK
. https://m.edsoo.ru/ffOaf8be
TPEHUS CKOJIbXKEHUS
Pemenne 3agad mo reme "3aK0HBI
21 Hrrotona. Clima ynpyroctu. Cuna bubmmorexa LIOK
| https://m.edsoo.ru/ff0afb8e
TpPEeHHUS
22 Cwuta TSDKECTH U 3aKOH BCEMHUPHOTO bubnuorexa [JOK



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
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

TATOTEHUS. Y CKOPEHHE CBOOOHOTO
naJicHus

https://m.edsoo.ru/ff0af044

Ypok-koudpepenuus "/IBmxenue ten

23 BOKPYT IPaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema). ["aaktuku"
Pentenue 3amaud mo teme "Cuia
bubnuoreka IOK
24 TSDKECTH Y 3aKOH BCEMHUPHOTO 1L
. https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [TepBast kocmMu4ueckasi CKOPOCTb. bubnnoreka [JOK
HeBecoMocTh 1 mieperpys3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOW TOUYKH.
AOCOIOTHO TBEPIOE TEIIO. Bu6 LIOK
noInoTeKa
26 PaBsHoBecue TBEpIOTO TENA C
SaKpEMIEHHOIT OI;’IO BpameHIs https://m.edsoo.ru/ff0afe36
MowmenT cunsl. LlenTp Tsxectu
PaBHOBecue MaTepuaIbHOW TOUYKH.
AOCOoIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpAOTO TENA C
3aKpeIUIEHHON OChIO BpallleHHUS.
MowmenT cusl. LlenTp Tsxectu
28 Pemenue 3agau mo reme "MomeHT bu6mmorexa [IOK
cwibl. Lentp tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe
bubnuoreka IOK
29 1o TeMe "MexaHnyecKoe IBUKEHUE. a
B . " https://m.edsoo.ru/ff0b0408
3alMMO/JIEHCTBHE TEI
KonTpomnpHas pabota mo Teme
Bubnuoreka IIOK
30 "MexaHn4ecKoe ABHKEHHE. »

BsaunmonetictBue Ten"

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

Nmnynsc Tena. UMImynsc CUIbL.
3aKOH COXpaHECHMsI UMITYJIbCA.

bu6mmoreka [IOK

31 Yrpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICUCTBHE
32 Pemenue 3agau mo reme "3akoH bubmuorexa [JOK
COXpaHEHUs UMITyJbca" https://m.edsoo.ru/ff0b096¢
33 Ypok-koHpepenius "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
34 Mexannueckas paboTa U MOIITHOCTh bubmorexa [IOK
https://m.edsoo.ru/ff0b0a84
35 PabGoTa critbl TSDKECTH, CHITBI bu6mmoreka [IOK
YIPYTOCTH M CHJIbI TPCHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTopHnas pabota
36 «Omnpenenenue padoThl CUIIbI TPEHUS
IpY PaBHOMEPHOM JIBHKCHUH TeJla
110 TOPU30HTAIEHON TTOBEPXHOCTHY
37 CBsi3b 3HEPTUH U PaOOTHI.
[ToTeHuuanbHas SHEPTUS
38 Kunernueckas sneprus. Teopema o bubnnorexka [JOK
KWHETUYECKON SHEPTHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHsI SHEPTUU B
MeXaHUKe
JlaboparopHas pabota «3ydenue bubnmoreka [JOK
40
3aKOHA COXPAHEHUS SHEPTUI» https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoE NBHKEHHUE B €TO bu6mmorexa [IOK
XapaKTEePUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromye KojaeOaHusl. bubnuotexa [JOK

BrinyxneHHbIC KOJICOaHUSI.

https://m.edsoo.ru/ff0b20f0



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
https://m.edsoo.ru/ff0b20f0

Pe3onanc

43

44

MaremaTnyeckuil U Npy>KUHHbBIN
MasITHUKU

VYpoxk-uccienoBanue «3aBUCUMOCTh

nepuoja KojaebaHun oT KeCTKOCTH
HPYKUHBI U MAacChl IPy3a»

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

45

[IpeBpamienue 3aepruu npu
MEXaHUYECKUX KOIeOaHUsAX

46

47

48

49

JlaGopaTtopHnast pabota
«OrmpeienieHue 9acToThl U eprojIa
KOJICOAHUH TIPYKHUHHOTO MasTHHUKA

JlaGopaTtopHnas padora «IIpoBepka
HE3aBUCHMOCTH TIEpHOJIa KOJIeOaHHi
rpy3a, MOJBEIICHHOTO K HUTH, OT
MacChl Tpy3a»

Mexaunueckue BoinHbl. CBOKMCTBA
MEXaHU4eCKUX BOJIH. [IponosibHbIE 1
IIOIIEPEYHBIE BOJIHBI

VYpok-koHpepenus "MexaHnuueckue
BOJIHBI B TBEPJIOM TEIIE.
CeilicMuueckre BOIHEI"

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0b197a

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

50

3Byk. Pactipoctpanenue u
OTpaKeHHE 3BYKa

51

52

Ypok-uccnenoBanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

I'pomMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC



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

Ypok-koHpepenmus "YapTpazByk u

bubmuorexa [JOK

53
uHOPa3BYK B IPUPOIE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJILHOU paboTe
bubmuoreka [IOK
54 110 TeMe "3aKOHBI COXPaHEHHUS. httos://m edng (U/fFOb25f0
Mexanndeckue KojeOaHust U BOJTHbI" S,/ '
KonTponbhas pabota no teme
55 "3aKOHBI COXpPAHCHHUS.
Mexannyeckue KosiebaHusi ¥ BOJTHBI"
56 DJIEKTPOMAarHUTHOE IOJI€. bubnnoreka [JOK
DJIEKTPOMAarHUTHBIC BOJIHBI https://m.edsoo.ru/ff0b2abe
S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-kondepennus "Llkana
58 ANEKTPOMATHUTHBIX BOJIH. bubnuorexa [JOK
Hcnonk30BaHuE 2MEKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JJISI COTOBOM CBSI3H'
Ypok-uccnenosanue "Mzydenne
. bubnunorexa [JOK
59 CBOICTB 3JIEKTPOMArHUTHBIX BOJIH C ) »
HOMOILEHO MOGH T HOTO Teedhora” https://m.edsoo.ru/ff0b2c6c
Pemenue 3a1au Ha onpeeneHue
60 YaCTOTHI U JJIMHBI
AIEKTPOMArHUTHOM BOJTHBI
DJIeKTpOMarHuTHas Ipupoja CBeTa.
bubnnoreka [HOK
61 CkopocTb cBeTa. BoiHOBBIC 1
CBONCTEA CBETa https://m.edsoo.ru/ff0b31d0
Uctounuku cBeta. [IpsMonuueitHoe 5uG ITOK
nOIHOTEeKA
62 pacnpocTpaHeHue cBeTa. 3aTMEHUS
Coniza w Jyssr https://m.edsoo.ru/ff0b3658
63 3aKOH OTpaXeHHs cBeTa. 3epKaja. bubnmoreka [JOK



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

Pemenue 3agau Ha npuMeHeEHUE
3aKOHa OTpPaKeHUsI CBETa

https://m.edsoo.ru/ff0b38c4

[Ipenomiienue cera. 3akoH

bubmuorexa [JOK

o4 IPEJIOMJICHUS CBETa https://m.edsoo.ru/ffOb3aea
[TomHOE BHYTpEHHEE OTpaKEHUE
cBeta. Mcroap30BaHuEe OJIHOTO bu6mmoreka [IOK
65
BHYTPEHHET0 OTPaKEHHUS B https://m.edsoo.ru/ff0b3c5c¢c
ONTHUYECKUX CBETOBOJIAX
JlaGopaTtopHnas pabota
"UccnenoBanue 3aBUCUMOCTH yIJIa
66 MPEIOMIICHUSI CBETOBOT'O JIy4a OT
yrila naJeHusl Ha TpaHulie "BO31yX-
creksio""
VYpok-koH(pepeHus
"Hcnonb3oBaHuE MOTHOTO
67 BHYTPEHHETO OTPa)KEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBSI3p"
68 JIunzel. OnTHueckas cuiia JUH3bI bubmorexa LIOK
https://m.edsoo.ru/ffO0b3f2c
. bubnumoreka [IOK
69 [TocTpoeHne N300paKeHHI B JTMH3AX https://m.edsoo.ru/ffob4dda
JlaGoparopHas paboTa
70 "Onpenenenne GOKyCHOTO bubmuorexa [JOK
PacCTOSIHUS U ONITHUECKOM CHITBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"
71 Ypok-koHpepenmus "OnTudeckue bubnmnoreka [JOK

JMH30BbIe TPUOOpPH"

https://m.edsoo.ru/ffOc0a7e



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
https://m.edsoo.ru/ff0c0a7e

I'ma3 kak onruueckast CHCTEMA.

bubmuorexa [JOK

72 3peHue https://m.edsoo.ru/ff0b4684
73 Ypok-koupepenmus "JlepexTo
3peHus. Kak coxpanurts 3peHue"
Pasnosxenue 6enoro cBera B CHEKTP.
74 Omngeitel HetoToHa. CoxeHue bu6mmoreka [IOK
CIEKTPAIbHBIX IBETOB. [lucmepcus https://m.edsoo.ru/ff0c0f4c
CBETa
JlaboparopHas padota "OnbITHI 110
A3JI0’KEHUI0 OEJIOT0 CBETa B CIIEKT
75 i BOCITPHUSATHIO IIBETA TIPEIMETOB P bubmmorexa [IOK
https://m.edsoo.ru/ffOcOe2a
Py UX HAOIIOACHUU Yepes
[BETOBbIC (QMIBTPHI"
VYpok-npaktukyM "BonHoBbIE
76 CBOICTBa CBETa: AUCIEpPCHS,
uHTepdepeHIys u auppaxuus”
77 Omneitel Pe3epdopia u muranerapHas bubnuoteka [JOK
MOJIeJIb aToMa https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atoma
bopa
Hcnyckanue 1 OTJIOIEHHE CBETa
79 aTOI\ZOM. KBanTsI. HHLueﬁanLIe Bu6miorexa LIOK
https://m.edsoo.ru/ff0c144c
CHEKTPBI
Ypok-npaktukym "Habmronenue bubnmoreka [JOK
80
CHEKTPOB UCITyCcKaHus" https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTE 1 €€ BUJIBI bubmmorexa LIOK
https://m.edsoo.ru/ff0c1672
82 CrtpoeHue aTOMHOTO s7pa. bubnuorexa [IOK



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672

Hyxnonnas monens

https://m.edsoo.ru/ff0c18ac

83 PannoakTuBHBIE TPEBpALICHHUS. bu6mmoreka [IOK
H3oTorsr https://m.edsoo.ru/ff0clald

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

85 [Tepuon monypacmana
Ypok-kKoHpepeHus

86 ";)aﬂﬂoaKnglz{bI: U3ITy4YeHUS B bubmmorexa [IOK

| https://m.edsoo.ru/ff0c2126
pUPOJIE, MEAUIIMHE, TEXHUKE
SlnepHble peakuu. 3aKOHbI
87 C(;HX[I))aHeHI]/:I)H SaI;ﬂJJOBoro u bubmmorexa LIOK
https://m.edsoo.ru/ff0c1c58
MacCOBOTI'0 YHCE

88 DHeprus CBSI3u aTOMHBIX SIIIEP. bubnuorexa [JOK
CBsI3b MacChl ¥ SHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amau mo reme "Snepueie
peakiuu"

90 Peakuuu cunresa u neneHus saep. bu6nmoreka [JOK
Hcrounnku sneprun ComHIa U 3BE31] https://m.edsoo.ru/ff0c1e88
Vpoxk-koHnpepenuus "Anepuas

01 JHepreruka. Jlencreus
paZMOaKTUBHBIX U3ITy4YEeHUN Ha
JKUBBIE OpraHU3MbI"

[ToaroToBka K KOHTPOIBHOM paboTe

92 10 TeMe "DIIEKTPOMarHuTHOE IOJIE. bubnnoreka [HOK
OJEeKTPOMarHUTHBIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanTtoBric saBicHus"

93 KonTponbhast pabota no teme

"DNEeKTPOMarHuTHOE MOJIE.



https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

DJIeKTPOMArHUTHBIE BOJIHBI.
KBauroBrie asBienus"

[ToBTOpenue, o6oOIICHNKE.

bubmuoreka [JOK

9 Jlab 0
| N OpaTOpiIHe pa OTI’: HOKYpey https://m.edsoo.ru/ff0c245a
BzaumoneiictBue Ten
IT 000 .P
R bimnorera LIOK
P " f[ https://m.edsoo.ru/ff0c2572
1o TeMe "'TeroBbIe MpouecChl
IToBTOpenue, 0600IeHNE. Pemenue
96 pacYeTHBIX U KaYECTBEHHBIX 3a7a4 bubmuoreka [JOK
o Teme "KITJI TernoBbIx https://m.edsoo.ru/ff0c2a22
nsurareaen"
51| peomonnn s s bimnorera LIOK
P A https://m.edsoo.ru/ff0c2b30
no teme "KIIJI anekTpoycraHoBOK"
B | Tudoperapmae paboms o e300 Batmoresa LIOK
| PATOPHKIE P | pey https://m.edsoo.ru/ff0c2c52
CBeTOBbIC SIBJICHUS
o | e oS S
. https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUsS B MEXAHHUKE
IT 000 . Pab
100 roxcravnn o teve "KoneGarmun biGmnoexa LIOK
. https://m.edsoo.ru/ff0c2e82
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MMPOBEPSEMBIE IIPEJMETHBIE PE3YJIbTATHI OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

7 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIIOJIb30BATh U3YYCHHBIC ITIOHATUS

1.2

1.3

pas3jindaTrb SABJICHUA M0 OIMHMCAHHUIO HMX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘IGCKOG SABJICHHUC

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIIeM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPO/IE,
IpPU 3TOM NEPEBOAUTH MPAKTHUUECKYIO 33/a4y B y4eOHYIO, BBIACIATH

CyIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBICHUN

14

1.5

ONKCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (hU3MUYECKUe SBJICHUS,
UCHOJNB3YSl (PU3MYECKHE BEIUYMHBI, IPU ONHCAHUM IPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBbIX BEIMYUH, WX
0003Ha4YeHUs U €UHUIIBI (PU3NUECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBSI3BIBAIOIIME JIAaHHYIO  (PU3MUYECKYI0 BEJIUYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpaUKud  HM3yYEHHBIX  3aBUCUMOCTEH

(I)I/ISI/I‘ICCKI/IX BCINYHH

XapaKTCpPU30BaATh CBOMCTBa TCII, (I)I/I3I/ILICCKI/IC SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YysA HW3YYCHHBIC 3aKOHBI, IIpW OTOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa MW  3allMChiBaTb €0 MAaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

1.7

OO0BSACHATh (U3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA Tell, B TOM
qucie W B KOHTEKCTE CHUTyallUld MPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbBIABIATh NPUYMHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JorM4yeckux ImaroB ¢ omopoi Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3NUYECKUX SBJIECHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMCPHOCTHU

peuiaTtb pvaéTHLIC 3aga4yn B 1 -2 Z[eﬁCTBHH, HCIIOJIb3YA 3aKOHBI U

dbopMyiibl, cBs3bIBatONINE (PU3MUECKHE BETUYMHBI: HA OCHOBE aHATN3a




1.8

1.9

YCJIOBHS 3aJayd  3alUChIBaTh KpPATKOE YCIOBHUE, TMOJCTABISTH
buznyeckue BeIWYUHBI B POPMYJIbI M IPOBOJUTH Pacu€Thl, HAXOAUTD
CIPaBOYHBIC JaHHBIC, HEOOXOAMMEBIEC JIJIsl PEUICHUS 3ajad, OIICHUBAThH

PEATUCTUYHOCTH MOJTYYCHHON (U3NYECKON BETUUUHbI

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIMTh IPH TMOMOIIU
(¢u3nUeCKUX METOJOB, B ONHCAHWU HCCIEIOBAHUS  BBILACIATH
poBepsieMoe  MpEANoiokeHue  (TUHmoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJYyYEHHBIM pe3yiabTaT, HaXOAUTb OIIMOKU B

XO0J¢€ OI11bITa, ACJIaTh BBIBOJEI I10 €I'0 pE€3yjibTaTaM

MPOBOAMTH OIBITHl MO HAONIOACHUIO (U3UYECKUX SBICHUN WM
GuU3MYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpsieMbIC
MPENNONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUS, 3aIMCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBITIOJIHSITh TPSIMBIE M3MEPEHUs C HCIOJb30BAaHUEM aHAJIOTOBBIX U
u(ppoBBIX MPHUOOPOB, 3aNMUCHIBATH MOKa3aHUS MPUOOPOB € yUETOM

3aJJaHHOM a0COJIOTHON MOTPEIIHOCTH U3MEPEHUI

1.11

1.12

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JIPyrOM C HCIONb30BAaHUEM MPSAMBIX HW3MEPECHHN,
y4acTBOBaTh B IUIAHUPOBAHMM Y4E€OHOTO MCCIIENOBaHUS, cOOMpPATh
YCTaHOBKY M BBINOJIHATh U3MEPEHHUSI, CIENYS MPEJIOKEHHOMY IIJIaHy,
(buKCUpoBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCHMMOCTH (PH3UUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, A€JIaTh BBIBOIBI

10 pe3yJjibTaTaM HUCCICIOBaAHUA

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BEIUYUH, CIEays
MPEJI0KEHHOW MHCTPYKIUU: TPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

1.13

1.14

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

J1a0opaTOpHBIM 000pyI0OBaHUEM

yKa3plBaTh MPUHIUMBl  JACUCTBUS NPUOOPOB M TEXHUYECKHX
YCTPOMCTB, XapaKTepHU30BaThb MPHUHIMIBI JEUCTBUS HM3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX OINHMCaHUS,
UCIONIb3YSl 3HAHUS O CBOMCTBAX (PU3MYECKUX SBJIECHUN U

HeO6XOI[I/IMLIe (I)I/ISI/ILICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU

1.15

NOPUBOAUTH TpPHUMEPHl (HAXOAUTH HH(OpPMAIMIO O MpHUMEpax)




1.16

1.17

1.18

MPAKTUYECKOTO HCIIOIB30BAHUS (PU3NYECKUX 3HAHUU B MIOBCETHEBHOM
KU3HU 11 oOecnedeHus: Oe30MacHOCTH TpH  OOpalleHHH ¢
npruOOpaMu U TEXHUIECKHUMH YCTPOWCTBAMU, COXPAHECHHUS 3I0POBbS U

CO6J'IIOI[€HI/I5[ HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B Oprmanmeﬁ cpeac

OCYIIECTBIISITh OTOOP MCTOUYHUKOB MHpopManuu B ceTd VHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHbIX HCTOYHUKOB
BBIJICNIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEYMBOW HIIU

MOXET OBITh HEJOCTOBEPHOI

HCII0JIb30BaTh pu BBITIOJIHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIPAaBOYHBIE MaTepualbl, pecypcbl cetu VHTepHeT, BIaAeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMaLUU

W3 OJHOM 3HAKOBOM CHCTEMBI B APYryro

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcCHOBe 2 — 3 HCTOYHHKOB WHGMOpMAIMK (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KPaTKue COOOIICHUS O
pe3ynbpTaTax TMPOEKTOB WM Y4YEOHBIX WCCIEIOBAaHUM, TPU HTOM
IPaMOTHO HCIOJIb30BaTh W3Y4YEHHBI NOHATUHHBIN amnmapar Kypca

(GU3HKH, CONPOBOKIATH BHICTYIIJIEHUE NTPE3eHTaluel

1.19

8 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

11

1.2

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB N I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacisiTh
0053aHHOCTH B rpymnmnc B COOTBETCTBHUU C IMMOCTABJICHHBIMHA 3aJjadyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATDH
COOCTBEHHBIN BKJIaaZ B  JACATCIBHOCTL TI'PYIINbI, BbICTPAHMBATH
KOMMYHUKATHBHOC BSaI/IMO,HefICTBHC, YUYUTBIBAsA MHCHHUC

OKPY>KaOIIHNX

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

HCIIOJB30BaTh IOHATHA

pas3indaTthb SABJICHUA IO OMHCAHHUIO HMX XapaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-ICCKO€ SABJICHUC




1.3

14

1.5

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4uciIe (U3NYECKUE SBJICHUS B MPHUPOJE,
IPU 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTATH

CyIIECTBEHHBIE CBOICTBA (MIpU3HAKK) GUZUYECKUX SABIICHUN

ONUCBHIBATh H3YyYEHHBIE CBOWCTBA Tel WU (PU3MUYECKUE SIBJICHUS,
UCTIONB3Yysl (U3NYECKHE BEIWYMHBI, IPH ONHCAHUU MPABUIBHO
TPaKTOBaTb  (PU3MYECKUII  CMBICA  HCIHOJB3YEMBIX  BEJINWYMH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MYECKUX BEIHMYMH, HAXOIUTH (POPMYIIBI,
CBS3BIBAIOIME JIAaHHYIO  (PU3MUYECKYI0 BEIUYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTH TpapuKd  M3YYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/I‘IGCKI/IX BCINYHH

XapaKTCPpHU30BaATb CBOMCTBa TCII, Q)HSI/IHGCKI/IC SABJICHUA W IIPOLICCCHI,
HCIIOJIB3YysA HW3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alIMucCblBaTb €ro MaTrcMaTu4diCCKOC

BBIPAKECHHE

1.6

OOBSICHATH (PU3MYECKHE MPOIECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallUd IIPAKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUYNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JOrMYEecKUX IIaroB ¢ Momompio 1 — 2 u3ydyeHHBIX CBOICTBa

(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

1.8

pemiath pacyéTHble 3a7aud B 2 — 3 JNEHCTBHUSI, UCIOJIb3YS 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIONINE (DU3NUYECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIIOBHS 3a/1a4yl 3aIIUCHIBAaTh KPATKOE YCIOBUE, BBIBIATH HEJOCTATOK
JaHHBIX JJI1 pelIeHHs 3aJadd, BbIOMpaThb 3aKOHbI M (OPMYIIbI,
HEoOXOoauMBbIE Ui €€ pEIIeHUs, MPOBOAUTHh Pacdy€Thl M CPABHUBATH
MOJIydeHHOE 3HadeHHe (U3MYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

paciio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO PpCHIUTH IIPpU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX METOOOB, UCITOJIB3YS ONMMCAHUEC UCCIICAOBAaHNA, BEIACIATH
MMPOBEPACMOC TMPCAINOJIOKCHUC, OLCHUBATH IPABUJIIBHOCTH IIOpsSAAKa

MMPOBEACHUA UCCICA0OBaHMs, ACJI1aTh BIBOJAbI

1.9

MPOBOAMTH OMBITHl 10 HAOMIONEHUI0 (U3NYECKUX SBICHUM WIN
¢u3mueckux  CBOMCTB  Tel:  (OpMynupoBaTh  MpOBEpsieMble
MPENIONIOKEeHNs, coOUpaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, ONUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BBIBOIBI




1.10

BBITIOJIHSATH TPSIMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJOTOBBIX
npuOOpPOB U JATUYUKOB (PU3HUECKUX BEIMYUH, CPABHUBATH PE3YIbTAThI

U3MEPEHHM C YUETOM 3a/1aHHOM a0COIFOTHOM MOrPEIIHOCTH

1.11

1.12

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrol C HCIOJIb30BAHUEM IMPSMBIX H3MEpPEHUIL:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAaHOBKY M BBIOJIHSATH
U3MEpEeHUs, CleAysd  MpeAjoKeHHOMY  IUlaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYIEHHOW 3aBUCUMOCTH B BHUAC TAONMUIl U TPaguKOB,

ACJIaTh BBIBOAKRI 110 PE3YyJIbTaTaM UCCIECA0OBaHHUA

OPOBOJIUTh  KOCBEHHbIE  M3MEpPEeHUs  (U3NYECKUX  BEJIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIIbHYIO YCTaHOBKY,
clelys. IPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE

BCJIMYHHBbI

1.13

1.14

1.15

1.16

1.17

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTH Impu  paboTe ¢

1ab0paTOPHBIM 000PYIOBAaHHEM

XapaKkTepu30BaTh MPHHIUIBI JCHCTBHS HW3YYEHHBIX MNPHOOPOB U
TEXHUYECKHUX YCTPOMCTB C OIOpPOM Ha HX ONMCAHMS, HCIONb3Ys
3HaHHA O CBOMCTBaX (PU3MUECKUX SBICHMM U HEOOXOJIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

pacro3HaBaTh IIPOCTHIE TEXHUYECKHUE YCTPOWCTBA U U3MEPUTEIBHBIC
puOOpbI IO CXeMaM M CXEMAaTUYHBIM PUCYHKAM, COCTABIISTH CXEMBI
JNIEKTPUYECKUX LENed C IOCIEAOBATEIbBHBIM W IapaljIe/IbHBIM
COCIVHEHUEM  JJIEMEHTOB, pa3iuyas  YCIOBHbIE 0003HA4YEHUS
JJIEMEHTOB DJIEKTPUYECKUX LIECTIEH

OPUBOANUTH TNpHUMEpHl (HAXOAUTH HH(QOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHMS (PU3NYECKUX 3HAHUMN B MIOBCETHEBHOM
KU3HU Juid  o0ecriedeHHss O€30MacHOCTH TpU  OOpallleHHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHUSI 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTUYCCKOTO IMOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

OCYILECTBIISATh MOUCK MHPOPMALIUU (PU3NIECKOTO COAEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLICTATH HH(POPMALUIO, KOTOpas

ABJISIETCS IPOTUBOPEUMBON MM MOKET OBITH HEJOCTOBEPHOM

1.18

HCIIOJIB30BaTh IIPU  BBINIOJIHCHUU y‘-Ie6HI)IX SajlaHI/II\/'I HAay4YHO-

HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COIEpIKaHUs, CIPaBOYHBIC




Marepuainsl, pecypcbl cerh MHTepHer; BiuageTh NpUEMaMHU
KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus WHGOpMALMU U3 OJHON

3HAKOBOM CUCTEMBI B IPYTyIO

1.19

1.20

CO3/aBaTh COOCTBEHHBIC MICHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHGOPMAIMIO M3 HECKOJIbKMX HCTOYHUKOB (PU3UUECKOTO
COJICp)KaHUsl, B TOM 4YHUCIEC NYyOJIMYHO MPEICTABISITh PE3YIbTAThI
MPOCKTHOM WJIM HWCCJIENOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM IOHATUHHBIM ammapar Kypca

(bu3HKH, COMPOBOXKIATH BHICTYIIJICHHE MTPE3eHTAIEeH

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M UCCIENOBAHUIN (PU3NUECKUX
IIPOLIECCOB PACHPENeNiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENbHOCTb TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIA  T'OTOBHOCTh

pazpemiaTh KOHQIUKTHI

9 KUIACC

Kon
NpoBEePsAEMOro
pe3yJbTara

11

1.2

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOI
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

HCIOJIb30BaTh U3YYCHHBIC ITIOHATUS

pa3jnvdaTthb SABJICHUA 10 OMHNCAHUIO HUX XapAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAaHHOC (1)I/ISI/I‘~ICCKO€ SIBJICHUC

13

14

pacro3HaBaTh NPOSBIECHHUE W3YYEHHBIX (U3MYECKUX SBJICHUH B
OKpY’KalOIIeM MHpE, B TOM 4YHMClIe (PU3NUYECKUE SBICHUS B MPHUPOJIE,
IIPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B YUEOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUN

ONKCHIBaTh H3Y4YEHHbIE CBONCTBA Tel M (U3MYECKHE SBICHMUS,
UCTONB3ys (U3NYECKHe BEIMYMHBI, INPU ONHCAHUU TMPABUIBHO
TpakTOoBaTb  (U3WYECKUH  CMBICT  HUCIOJB3YEMbIX  BEJIHMYUH,
0003HaueHHsI ¥ €AUHUIIB! (PU3UYECKUX BEJTMYUH, HAXOIUTH (OPMYIIBI,
CBSA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU

BEIMYMHAMHU, CTPOUTH TpapUKHd  H3YYEHHBIX  3aBHCHUMOCTEH




(bU3HYECKUX BEINYNH

1.5

1.6

1.7

1.8

XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUECKHE SIBICHUS WM TPOIIECCHI,
UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU ATOM JaBaThb CIOBECHYIO
GOpMyIMPOBKY 3aKOHA W 3alHChIBAaTh €r0  MaTeMaTU4YeCKOe

BBIPA)KCHUEC

OOBACHATH (PU3NYECKHUE MPOIECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMii IMPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMYEeCKUX IIaroB ¢ MOMOIIBbI0O 2 — 3 W3yYEHHBIX CBOICTBa

(1)I/ISI/I‘IGCKI/IX HBHGHHﬁ, (1)I/ISI/I‘ICCKI/IX 3daKOHa HUJIM 3aKOHOMCPHOCTH

pemiate pacuéTHbele 3ahauyu (omuparoniyecs Ha cucreMy u3 2 — 3
YpaBHEHHUII), WCIOJB3Ysl 3aKOHBI W (HOPMYIBI, CBS3BIBAIOIIHEC
dbusznuecKkue BETUYMHBI: Ha OCHOBE aHallM3a YCJIOBHUSA 3a7auu
3aMUChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEAOCTAIOIINE WU
M30BITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISL pelieHus, MPOBOJAUTH PacUYEThl M OLIEHUBATh PEATUCTUUHOCTH

MMOJIYYCHHOI'O 3HAaUCHU A q)HSquCKOﬁ BCINYHHBI

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh NpPU HMOMOIIU
(bu3MYECKUX METOJIOB, MCIOJb3Ys ONMCAHUE HCCIIEA0BAHUS, BBIAEIAThH
IIPOBEPSIEMOE TPEAIIOIOKEHUE, OLICHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIICNOBAHUA, [EJIaTh BBIBOJABI, HMHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

1.9

1.10

MPOBOJUTH OMBITHI TI0 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
(U3MYECKUX CBOMCTB TeNl: CAMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3
n30bITOYHOTO Habopa 000pYyIOBaHUsA, ONMUCHIBATH XOJ OMBITA M €ro
pe3yabTaThl, GOPMYIUPOBATH BBIBOABI

IPOBOJIUTH MPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
onpezenss CpeAHee 3HaueHUEe H3MepseMoil BenuuuHbl ((PokycHoe
paccTosiHue cobOuparomeil JuH3bI), 000CHOBBIBaTH BBIOOP crocoba

U3MepeHUs (U3MEPUTENBHOTO Ipubopa)

1.11

MPOBOJIUTh HCCJICIOBAHHUE 3aBUCUMOCTEH (U3MUYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM MPSIMBIX WU3MEPEHUMU: IJIaHUPOBATH HCCIEIO0BAHUE,
CaMOCTOSITEIbBHO COOMpaTh YCTAaHOBKY, (UKCHUPOBATh PE3YIbTaThI
MOJIYYEHHOW 3aBHCUMOCTH (DM3MUECKUX BEIUYMH B BHJAE TaOIHIH

rpaduKoB, IenaTh BHIBOJIBI 110 pe3yIbTaTaM UCCIIETOBAHUS




1.12

OPOBOJIUTh  KOCBEHHBIE  W3MEPEHHs  (U3UYECKUX  BEJIHYHUH:
IUIAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATH H3MEPEHUs, CJIEeAys MpPEeIIOKEHHON HWHCTPYKIUH,
BBIYUCIIATh 3HAYEHUE BEIMYUHBI M aHAIM3UPOBATh IOJIyYECHHBIE

pPEe3yJbTAThI C YYETOM 3aJaHHOM NMOTPEIIHOCTH U3MEPEHU I

1.13

1.14

coOmonaTh MpaBWja TEXHUKUM Oe3omacHOCTH TpH  pabore ¢

71abopaTOPHBIM 000PYI0BAHUEM

pasinyaTh OCHOBHBIE INPHU3HAKK HM3YYEHHBIX (PU3MUECKUX MOJelei:
MaTepHaibHask TOUKa, a0COIIOTHO TBEPIOE TEJIO, TOUYCUHBIH UCTOYHHUK
CBETa, JIyd, TOHKas JIMH3a, IJIAHETApHAas MOJEIb aToMa, HYKJIOHHAs

MOZCJIb aTOMHOI'O AApa

1.15

1.16

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHMS, HCIONb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHHA W HEOOXOIUMbBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

UCIIONIB30BaTh CXEMbl M CXEMaTU4HbIE PUCYHKHM H3YYEHHBIX
TEXHUYECKUX YCTPOKCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTHYECKHUX IPOLIECCOB MPHU PEUICHUH Y4eOHO-TIPAaKTHUECKUX
3ajjay, ONTUYECKHE CXEMBI JIUIsl MOCTPOSHHS N300paKEHUH B MIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOPMALUI0 O MpHUMEpax)
MPAKTUYECKOTO UCIIONb30BaHUS (PU3NYECKUX 3HAHUUN B MOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpalieHuu ¢
npruOopaMu U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHS 3/I0POBbS U

coOII0ICHHSI HOPM 3KOJIOTMUYECKOT0 TIOBE/IEHUS B OKpYXKarollel cpeie

1.18

OCYIIECTBIIATh MOUCK MHPOpMAIUN (PU3HUECKOTO COAECPKAHUS B CETU
WutepHer, caMocTosTeNnbHO (OpMYIHpYysd IOMCKOBBIA  3aIpoc,
HaXOJUTh IYTH  ONpPENEJCHHUs  JTOCTOBEPHOCTH  MOJYyYEHHOU
uHpOpMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJIHUTEIBHBIX

HUCTOYHUKOB

1.19

UCIOJIb30BaTh IPH  BBIMOJIHEHMHM Y4E€OHBIX 3a/laHuil  Hay4yHO-
HOMYJSIPHYIO JINTEPATypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
MaTepuaibl, pecypchl cetu HHTepHeTr; BiazeTte npuéMamu
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WH(POpPMALMUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO




1.20

CO31aBaThb COGCTBGHHHG NMUCBbMCHHBIC W YCTHLIC COO6H_IGHI/I$I Ha
OocHOBe HUHGOpPMAllMU M3 HECKOJIbKUX HCTOYHHUKOB (PU3NYECKOTO
coJlepKaHusl, MyOJIMYHO NPEACTAaBIIATH PE3YJIbTaThl MPOEKTHOW WM
UCCJIEN0BATENIbCKOM  JEATENbHOCTH, HpPU  3TOM  T'PaMOTHO
KCIIOJIb30BaTh U3YYEHHBIN MOHATUIHBINA anmapaT u3y4aeMoro pasjaeia
GU3MKM U COMPOBOXKIATh BBICTYIUICHHE IMpe3eHTAalUeld C y4EToM

O0COOEHHOCTEN ayAUTOPUM CBEPCTHUKOB

1.21

IPU BBIMOJHEHUH y4eOHBIX MPOEKTOB M UCCIEIOBAaHUNA (PU3NUECKUX
IPOLIECCOB paclpenessTh 00A3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaThH  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

7 KUIIACC

Kon
pa3iena

Kon

JIEMEHTA

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B ITIO3HAHUU OKPYXAIOIET'O MHUPA

1.1

1.2

@duzuka — Hayka O TMpUpoAe. SIBICHHUS NPUPOJIBL.
duznueckre  SBICHUA: MEXAHHYECKHE, TEIUIOBHIEC,

IIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE
@usnueckue BenMuWHBL.  V3MepeHne — PpuU3MUECKUX
BenuuuH.  Dusnueckue  npubopsl.  [lorpemHocTs

U3MepeHnuil. MexxayHapoHasi CUCTEMA €IMHULL

1.3

1.4

1.5

EcrtecTBeHHOHay4yHBI METOJ| MO3HAHUA: HAOJIOJEHUE,
IIOCTAaHOBKA HAay4HOT'O BOIIPOCA, BBIIBUKCHHE THIIOTE3,
AKCIIEPUMEHT 10 IPOBEPKE TI'MIOTE3, OOBSCHEHUE

Ha6moz[aeMor O SABJICHUSA
Omnucanue (I)I/I3I/I‘-ICCKI/IX SIBIICHUI C HOMOIIBIO MOAEIEH

[TpakTyeckue paboOTHI:

###Par#H#113mepenne paccTOSIHUM.
#HiHPar###113mepenne 00bEMa KHUJIKOCTH U TBEPAOTO
Tena.

H#HH#Par###Onpenenenue pa3MepoB MajbIX Tell.
#HH##Par###I3mepenue  TemmepaTypbl NpU  TTIOMOIIH

FKUAKOCTHOI'O TCPMOMETPA U JaTUUKA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHUU BEIIECTBA

2.1

###Par#H#CTpoeHne BelecTBa: aTOMbl U MOJIEKYJIbI, UX
pasmepbl.  OmbITBI,  JIOKa3bIBAIOLIME  JUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

#Hi#Par# ]| pmxenne YACTHUII BEIIECTBA. CBs3b
CKOPOCTH  JBWKEHUS  4YacTUIl C  TEMIepaTypou.

BpoyHnosckoe nBuxenue, mupdysus

2.3

BSaI/IMO)IefICTBHe YacCTHIl BCUICCTBA: IIPUTAKCHUC U

OTTAJIKMBAaHHC




H#H#Par#H# ArperaTHple COCTOSTHUSI BEIIECTBA: CTPOEHHUE

ra3oB, JKUJIKOCTeH W TBEPABIX (KPUCTAIUIMUECKUX) TEIl.

2.4 B3anmocBA3b MEXy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSAX M UX aTOMHO-MOJICKYJISPHBIM
CTpPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOIBI
[TpakTuyeckue pabOTHI:
#H##Par###0nenka quaMeTrpa aToMa METOJIOM PSIOB (C
UCTONIb30BaHuEeM (GoTorpaduii).

2.6 #HHPar###OneITEl 10 HAONIONEHHWIO  TEIUIOBOTO

pacIIupeHHsl Ta30B.
H#HAHPar#H#ONbITEL 10 OOHApPYKEHUIO JEHCTBUS CHII

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe IBUKCHHUE. PaBHOMEpHOE u
' HEPAaBHOMEPHOE JBM)KEHUE
#HH#Par###CropocTsb. Cpenusis CKOPOCTh npu
3.2 HEPAaBHOMEPHOM JIBWKE€HUHU. Pacdy€r myTtu M BpeMeHHU
JBUKECHUS
SBnenune uHepuuu. 3akoH uHepuuu. B3aummoneiicTBue
3.3 TeJ KaK NPUYMHA U3MEHEHHUS CKOPOCTU JIBHJKEHUS TEll.
Macca kak Mepa UHEpPTHOCTH Teja
34 #H#Par### Inotnocts BemiectBa. CBA3b INIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B elMHUIIEe 00BbEMa BellecTBa
3.5 Cuia Kak XapakTepUCTHKa B3aUMOJIEHCTBHUS TEIN
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cunbl c
' MOMOIIbIO JMHAMOMETpA
3.7 Hi#HPar###IBnenue Tarotenus M cuina Tsokectd. Cuiia
' TSKECTH Ha ApYrux miaHerax. Bec Tema. HeBecomocTh
38 Cuna tpenus. TpeHue CKOJNbXKEHUS U TPEHUE MOKOS.
' TpeHune B npupoie U TEXHUKE
3.9 #HH#Par###Crnoxxenue cui, HaNpaBICHHBIX IO OJHOU
' npsMoil. PaBHOAECTBYOIAs CHIT
3.10 [TpakTrueckue pabOTHI:




OnpeneneHue CKOPOCTHM  PaBHOMEPHOTO  JBUIKECHMS
(wrapuka B OKMJKOCTH, MOJEJIU  3JIEKTPUYECKOro
aBToMoOmWIss u Tak ganee). OmnpeneneHue cpemHen
CKOpOCTH CKOJIBKEHUS Opycka WM IIapuka 110
HAaKJIOHHOM  IuiocKocTH. OnpeneneHue  IIOTHOCTH
TBEPJIOTO Tela. OnblITHI, JIEMOHCTPHUPYIOIUE
3aBHCUMOCTh pacTshKeHus (aedopmaryiv) mpyKUHBI OT
OPUIOKEHHOW  cuiibl.  ONBITBI, JAEMOHCTPUPYIOLIHE
3aBUCUMOCTb CUJIbl TPEHUS CKOJIBXKEHHUS OT Beca Tejla U

XapaKTepa COIMPpHUKaCarOmUnXCAa HOBerHOCTeﬁ

®duznyeckue SBICHUS B IPUPOJE: NPUMEPHI JBHKEHUS C
3.11 Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW M HEXWBOW IPUPOJE,

JICHCTBHE CHJIBI TPEHUS B IPUPOJIC U TEXHUKE
3.12 TexHuueckue yCTporuCTBa: AMHAMOMETD, OIITUITHUKA
JABJIEHUE TBEPJIbIX TEJI, XXUKOCTEN 11 TA30B

41 JaBnenue TtBEpAoro tena. CrnocoObl yMEHbBIIEHUS U
YBEJIMYEHUS J1aBICHUs

42 JlaBnenue raza. 3aBUCUMOCTH JaBJIeHUs Ta3a OT 00bEMa,
TEMIIEpaTypbl

43 Ilepenava naBieHus TBEPIBIMU TEIaMU, KUAKOCTIMHU U
razaMu. 3axoH Ilackans. I[THeBMaTHUecKHe MaIIHHEI

3aBUCHMOCTh  JABJICHUS JKUJKOCTH OT  TIIyOWHBI.
4.4 IMuapocraTuueckuit mapagokc. CooOIIaronmecs CoCcybl.

FI/II[paBJII/I‘ICCKI/Ie MCXAaHU3MBI

ATtmocdepa 3emnu 1 atMocdepHoe faBieHue. [IpuunHbl
45 CyIIIECTBOBaHUSI BO3AYIIHOW 000m0ukn 3emin. OmbIT
Toppuuenu. 3aBUCUMOCTb aTMOC(HEPHOTO JaBJIECHUS OT

BBICOTHI HaZl YPOBHEM MOPA

46 W3mepenune armocdepHoro npapneHus. [Ipubopsl ans
HU3MEPEHHS aTMOC(EPHOTO JTaBIICHUS

[eiicTBue KMAKOCTM M Tra3a Ha NOTPYKEHHOE B HHX
4.7 Teno. BeiTankuBawmas (apxuMmenoBa) cuia. 3aKOH

Apxumena

4.8 [TnaBanue Ten. Bo3gyxomnaBanue




4.9

[TpakTuyeckue paboOTHI:

HccrnenoBanne 3aBHCUMOCTH Beca Tela B BOJE OT
00béMa TOTrpYKEHHOH B IKMIKOCTb YacTH Tela.
OnpeneneHre BhITAIKUBAIOLIEH CUJIbI, TEHCTBYIOIICH Ha
TEeno,  NOrpyxEHHOE B  JKUIAKOCTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJKMBAIOIIEH CHUIIbI, JEHCTBYIOIIEH
Ha TEJIO B JKUAKOCTH, OT Macchl Tela. OIBITHI,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAIKHBAIOIIEH
CHJIBI, ACUCTBYIOLIEH Ha TEJIO B KHUIKOCTH, OT 00BEMa
MOTPY>KEHHOW B JKUJIKOCTh YacTH Tejla U OT IUIOTHOCTH
JKUIKOCTH. KonctpynpoBanue apeoMerpa HIIH
KOHCTPYMpPOBAaHHWE  JIOJAKM M  OlpeAelieHne €€

TPYy30IO0IbEMHOCTH

4.10

du3nueckue SABJICHUA B npupoae: BIIMSIHHUC
aTMOC(I)epHOI‘O JaBJICHHA Ha JKHUBOM OpraHu3M, IJIaBaHHuC

pBIO

411

TexHudeckue yCTPOHCTBA: COOOILAIOLIMECS COCYIBI,
YCTPOMCTBO BOAONPOBOJA, THAPABINYECKUNA IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOM Hacoc,

apeoMmeTp

PABOTA, MOITHOCTD, DOHEPTUA

5.1 Mexanudeckas pabora
5.2 MexaHnuueckasi MOIIHOCTb
£ 3 [IpocTele  MeXaHU3MBL: pblyar, OJIOK, HaKJIOHHAA
' 10cKoCTh. [IpaBuiio paBHOBeCHs pblyara
5.4 [TpuMeHeHMe paBuiIa paBHOBECHS pbluara K OJIOKY
«3onoToe  mpaBwiIo»  MexaHUKU.  KoadduumeHt
9.5 MOJIE3HOTO nercTBUs MEXaHHU3MOB. [Ipocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToreHManbHas SHEPTrUM TeJa, MOJHATOrO HaJ 3eMIIER
5.7 Kunernueckas sneprus
£ g [TomHast MexaHWUYECKass PHEPTUs. 3aKOH HM3MEHEHHS M
' COXpaHEHHsI MEXaHUYECKOI SHEepruH
5.9 [TpakTuyeckue paboOTHI:




#H#Par###Onpenenenne pabOThl CUJIBI TPEHUS TpU
pPaBHOMEPHOM JBM)KCHHUU Tella 10 TOPU3OHTAIBLHOMI
noBepxHoctu. MccnenoBanue yciaoBUM paBHOBeCHS
peryara. HMsamepenue KIIJI HakgIoOHHOM TIJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUs MEXaHUYECKON YHEPrUuu

duznyeckue SIBICHUS B npupoac: pbHaru B TCJIC

5.10
4eJI0BEKa
TexHuueckue YCTpOHCTBA: pblyar, TMOJBUXHBIA U
5.11 HETOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTH, MPOCTHIC
MEXaHU3MBbI B ObITY
8 KVIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI CO/leP:KAHUS
pasjiena 3J1eMeHTa
TEIUIOBBIE SABJIEHW A
OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUU CTPOEHMs BemiecTBa. Macca U pa3sMmepbl
' MoJIeKyl.  OmIbITBI, NOATBEP)KIAIOLUIME  OCHOBHBIE
MOJIOXKEHUSI MOJIEKYIISIPHOKUHETUYECKON TEOPUU
Mogenu  TBEPAOro, IJKMAKOIO W ra3000pa3HOro
6.2 cocTosiHUM BemiecTBa. Kpucramnuueckue M amop¢HbIe
Telna
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tell
0 6.3 Ha OCHOBE TIOJIO)KEHUH MOJICKYISIPHOKHHETHYECKON
TEOpUHn
6.4 CMaunBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe pacliupeHue u cxxaTue
66 Temneparypa. CBs3p Temmeparypsl CO CKOPOCTBIO
' TEIUIOBOTO JIBUKEHUS YaCTHULL
6.7 Buytpennss sueprusa. CriocoObl U3MEHEHUs! BHYTpEHHEH
' SHEPrUU: TeIionepeaaya U CoBepIIeHUue padoThl
6.8 Bunel temonepenadyu: TEIIONPOBOJHOCTb, KOHBEKLHUSA,




U3JIy4eHUE

KomuuectBO  TEIIOTHI. VYnenbHas  TEIIOEMKOCTH

6.9
BELIECTBA
TemmooOMeH u TemIoBO€ paBHOBECHE. YpaBHEHUE
6.10
TETIOBOTO OanaHca
6.11 [1naBneHue U OTBEpAEBaHNUE KPUCTAIUNTMYECKUX BEILIECTB.
. VY enpHas TEmaoTa NniaBJICHUs
[TapooOpa3zoBanue u  koHjeHcauus. Vcnapenue.
6.10 Kunenne. VYnenpHass  Temora  mapooOpa3OBaHUS.
. 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOPaHUs
[MpuHnmmel  paboThl  TeruioBbix — asurareneit  KITJI
6.15 TEIUIOBOTO JABHUTarens. TeraoBble ABUraTeNd U 3alluTa
OKpYKaroIen cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TETIOBBIX
6.16
poueccax
[IpakTudeckue pabOTHI:
#HHPar##H#OnbIT 0 OOHAPYXKEHUIO JIEHCTBHS  CHJI
MOJICKYJISIPHOTO TIPUTSIKEHUS.
#A#H#Par#H##0OnbITEI IO  BBIPALIUMBAHUIO  KPUCTAJUIOB
MOBAapPEHHOM COJIM WM caxapa.
#H#H#Par###OnbITEL 10 HAONIOACHHWIO  TEIJIOBOTO
6.17 pacIIMpPEHHS Ta30B, )KUJIKOCTEH U TBEPIBIX TEI.

#H##Par###Onpenenenue naBlieHUs] BO3ayXa B OayuioHe
IIIpuIa.

H#HHH#Par###OnbITEI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTH
JABJICHUS BO3[yXa OT €ro o0béMa W HarpeBaHUsS WU
OXJIaKICHHUSI.

###Par###1Iposepka runoresbl JUHEHHONW 3aBUCHMOCTH

JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPUYECKON




6.18

TpyOKe OT TeMIepaTypsl.

#H##Par#H##Habmonenne U3MEHEHUS BHYTPECHHEH
SHEPrUH Tejla B Pe3ylbTaTe TEeIUIoNepeaayd U padoThI
BHCIIHHUX CHJI.

###Par###lccnenoBanre SBJICHUS TEIUIOOOMEHA TIpH
CMCIIMBAHUH XOJIOTHOM U TOPSYEH BOJIBI.
#H##Par###OnpenencHue KOJINYECTBA TEIIOTEHI,
MOJIYYEHHOTO BOJIOM MpPH TEIJIOOOMEHE C HarpeThiM
METAJLTUICCKUM IIHITUHAPOM.

#H##Par###OnpenencHue YIEIbHOM  TEIIOEMKOCTH
BEILIECTBA.

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

#H##Par##Onpenenenue yneabHONW TEIUIOTHI IJIaBJICHUS

JIbaa.

dusnueckue SBICHHS B TPUPOJAC: MMOBEPXHOCTHOE
HaTSOKEHHE W KalWULSIPHBIE SBIEHUS B MPHUPOJE,
KpHUCTaJUTBI B Ipupoze, n3inydenue CoiHIa, 3aMep3aHue
BOJI0OEMOB, MOPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTa.

6.19

TexHudeckue  yCTpOWCTBA:  KallWJULIPBI, IPUMEpHI
HCIIOIb30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIH TEPMOMETD,
JATYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUSA
JIOMOB, THTPOMETpPBI, NCHUXPOMETp, MapoBas TypOHHa,

ABUTATCJIb BHYTPECHHECTO CTrOPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tei. J[Ba poaa dJEKTPUUECKUX 3apsI0B
B3aumoneiictBue 3apsokeHHbIX  Tenl.  3akoH Kysona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJEHCTBUS 3apSKEHHBIX TEN OT
BEJIMYMHBI 3aPsI/I0B U PACCTOSIHUS MEXKTY TEJIaMH)

73 Onexrpudeckoe nose. Hanps:k€HHOCTb JIEKTPUUYECKOTO

noss. lIpyHOUnD Ccyneprno3unuu 3JIEKTPUYECKUX I10JIEH




(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenu »siexTpuueckux 3apsaoB. OJIEeMEHTapHbIN

7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. IlpoBonHuku n
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
- DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS
' 3JEKTPUUYECKOTO TOKA. ICTOUHHUKY OCTOSIHHOTO TOKA
JeiicTBus 3IEKTPUYECKOTO TOKa (TerioBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUUYECKUH TOK B
KHUJKOCTSX M razax
- Onektpuueckass nenb. Cuna TokKa. OJIEKTPUYECKOE
' HaIpsDKEHUE
29 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COTIPOTHUBIICHHE BEIIECTBA
7.10 3akoH Oma a1 ydacTka uenu
[locnenoBarenbHOE W THapajjieIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGorta u MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyinsa — Jlenna
213 DNeKTpUYecKue Lenu U MOTPEeOUTENH SIEKTPUUECKON
. sHepruu B ObITy. KopoTkoe 3aMbIkanme
[TocrossuHbIe MarHuTHl. B3amMopnencTBUE MOCTOSHHBIX
7.14
MarHuTOB
MarauTtHOoe mone. MarmuTHoe Tmoje 3eMiid U €ro
7.15
3HaYeHHe IS )KU3HU Ha 3eMIie
216 OmneIT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >JEKTPOMArHUTOB B TEXHUKE
JleficTBUe MarHMUTHOTO TOJIA HA MPOBOJHUK C TOKOM.
717 DNeKTpOABUTATENIb TOCTOSSHHOTO TOKa. VMcmoms3oBaHme
. JJIEKTPOJIBUTaTeNe B TEXHUYECKHX YCTPOMCTBAaX M Ha
TpaHCIopTe
7.18 Omnbitel @apanges.  SBaeHue  JIEKTPOMArHUTHOM




naaykiuu. [Ipasuno Jlenna

DNEeKTpOTreHepaTop. CriocoOsr MOJIY4CHUS
7.19 3JIEKTPUYECKON SHEPrumu. DNeKTPOCTaHIUU Ha

BO30OHOBJISIEMBIX UICTOYHHKAX SHEPTUU

[IpakTuueckue padbOTHI:

OnbITHl 10 HAOTIOJCHUIO JIEKTPU3AIUU TENl MHIYKIUEH

Y TIPU COTIPUKOCHOBEHUH.

UccnenoBanme pAelcTBUS DJIEKTPUUECKOTO IIOJIsA  HA

MIPOBOHHUKY ¥ TUIICKTPUKH.

COopka u mpoBepka pabOTHl BJICKTPUUYECKON LIETH

MOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIIbl TOKA.

N3mepenue u perymupoBaHUe HAMPSKCHHS.

HccnemoBanne 3aBUCUMOCTH CHITBI TOKA, HIYIIIETO Yepe3

PE3UCTOP, OT COMPOTUBJICHUS PE3UCTOPA U HAIPSHKEHUS

Ha pe3ucTope.

OnbITHI, JIEMOHCTPHPYIOIIINE 3aBUCUMOCTD

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

IIpoBepka mpaBwila CJHOXEHHS HaNpsHKEHUM  NpU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia A CHJIbl TOKA MpHU MapajyieIbHOM
coelMHEHUN  pe3uctopoB.  OmpeneneHue  pabOTHI
NMEKTPUYECKOTO TOKA, HIYLIETO 4Yepe3 PE3UCTOP.
OnpeneneHue  MOIIHOCTH — JJIEKTPUYECKOTO  TOKa,
BBIJIEIISIEMON Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYHIETO YEPE3 JAMIIOUKY, OT HANpSKEHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJICHCTBUSl TMOCTOSHHBIX MarHUTOB.
N3ydyeHre MarHuTHOTO TOJISI HOCTOSIHHBIX MarHUTOB IPU
uxX OoO0beAMHEHUM |  pasjencHuu. VccrnemoBaHue
JEMCTBHS DJIEKTPUUYECKOTO TOKA HA MarHUTHYIO CTPEIIKY.

OneIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTH  CHJIBI




B3aHMOl[€I>'ICTBI/I$I KaTyllKyu ¢ TOKOM U MarHuTa OT CHJIbL
TOKa MW HaAIpaBJICHUA TOKa B KaTYHIKC. HSy‘IeHI/IC

I[CP'ICTBPISI MArduTHOrO II0Jis1 Ha HPOBOIHHUK C TOKOM.

Koncrpynposanue u U3y4YEeHUE paboTsl
JIIEKTPOABUTATEIS. N3smepenne KII
3JEKTPOJIBUTAaTEIbHON  YCTAHOBKH. OnbIThI o

HUCCICOOBAaHUIO ABJICHUSA SHCKTpOMaFHPITHOfI WHAYKIUU:
HCCIIeIOBAaHUE M3MCHEHHN 3HAa4YeHUS U HaIrpaBJICHUA

WHAYKIMOHHOI'O TOKa

7.21

7.22

dusnyueckue SBICHUS B MPUPOJE: DICKTPUUECKHE
SBJICHUS B  arMmocdepe, DIJICKTPHUSCTBO  JKUBBIX
OpPraHU3MOB, MarHWTHOE Moje 3emiu, JApeld MmoICcoB,
POJIb MAarHUTHOTO TOJISA JJIS )KU3HHU Ha 3emiie, MOJspHOe

CHAHUC

TexHuueckue ycTpoMcTBa: 3JIEKTPOCKON, aMmIepMeTp,
BOJIETMETP, PEOCTAT, CUETUUK DIIEKTPUUYECKON 3HEPruH,
AJEKTPOOCBETUTENbHBIE  IPUOOpBI,  HarpeBaTeIbHbIC
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPEIOXPAHUTENN, DIIEKTPOMATHUT, JJIEKTPOJBUTATEIb

MOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSAHHOI'O TOKA

9 KUIACC
Kon
Konx sanemenrta [IpoBepsiembie 27EMEHTBI COAEPIKAHMS
pazzena
MEXAHUWUYECKUE SBJIEHUA
Mexannuyeckoe JBHKeHHE. MarepuanabHas — TOYKA.
8.1 Cucrema orcuéra
g 8.2 OTHOCHUTENBHOCTh MEXAaHUYECKOTO IBUKECHUS
8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
###Par##HepaBHoMepHOE NMPSAMOJIMHENHOE TBUKEHHE.
8.4 CpenHsisi ©  MIHOBEHHass CKOpPOCTb  Tejla  IIpU

HCPpaBHOMCPHOM ABHKCHUUA




Yckopenue. PaBHOyCKOpEeHHOE MIPSMOJIMHEMHOE

8.5
JIBUKCHHE
8.6 #HHPar###Cro00onH0e nanenue. OnplTel [anmmies
#H##Par###PaBHoOMEpHOE IBMIKEHHUE TI0 OKPYKHOCTH.
8.7 [lepuon u yacrora oOpamenus. JIuneitHas u yrioBas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOpeHHe
8.8 [TepBrrii 3akoH HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 HH##Par###] [puHuUI Cynepro3uiuy CHI
8.12 Cuiia ynpyroctu. 3akoH ['yka
#H##Par#H##Cuna TpeHus: cuiaa TPEHUS CKOJbXEHHUS,
8.13 CHUJIa TPEHUS MTOKOSI, IPYTHE BUJIBI TPEHHUS
814 #A##Par#H##Cuna TSOKECTM U 3aKOH  BCEMHUPHOTO
' TATOTCHHUS. Y CKOPEHHE CBOOOIHOTO MaCHHUS
HBuwxenne  mmaHer  Bokpyr  Comnma.  IlepBas
8.15 KOCMHYECKasi CKOPOCThb. HeBecoMOCTh 1 meperpys3ku
PaBHOBecue maTepuanbHOM TOUKUA. AOCOTIOTHO TBEPIOE
810 TEJo
##H#Par##PaBHoBecre TBEPIOro Tela ¢ 3aKperUIEHHOM
847 OChI0 BpauieHus. MomeHT cuiibl. LleHTp TsxecTn
8.18 Nmnynsc Tena. U3menenne nmiynsca. IMmynsce cumsl
8.19 3aK0H COXpaHCHHS HMITYJIbCA
8.20 #iHtPar#H#PeakTHBHOC NBM)KCHUC
8.21 Mexanuueckasi paboTa ¥ MOIIHOCTb
PaGota cun Tsxkectd, ymnpyroctd, TpeHus. CBs3b
8.22 SHEPTUH U PaObOTHI
) [lorennmaneHast dHEpPrus Tela, MOTHATOTO  Ha
8.23 MTOBEPXHOCTHIO 3eMITH
8.24 [ToTeHumanpHas 3HEPTUs CKATON IPY>KUHbI
###Par###Kunetnueckass ~ sHeprua.  Teopema 0
8.5 KUHETHUYECKON SHEPTUU
8.26 H#HH#Par####3akoH coXpaHEeHUsI MEXaHUYECKOW SHEPTUU




8.27

8.28

8.29

[IpakTuyeckue pabOTHI:

Omnpenenenue cpelHEl CKOPOCTU CKOJIBXKEHMs Opycka
WIA JBWKEHHUS IIapuKa MO HAKIOHHOW IUIOCKOCTH.
OmnpeneneHue ycKOpeHUsl Tejla IpU PaBHOYCKOPEHHOM
JIBIKEHHH 110 HAKJIOHHOU IIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTHM OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJIbHOM CKOPOCTH.
[IpoBepka rUIIOTE3BI: €CIM INPU PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HadalbHOW CKOPOCTH MYTH OTHOCSTCS
KaKk psAl HEYETHBIX 4YHCEd, TO COOTBETCTBYIOLIHE
MIPOMEKYTKH BPEMEHHU OJJMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKCHUS
OT CWIBl HOpPMalbHOro namieHus. OmnpeneneHue
KodpuuueHTa TpeHHus CcKoubxkeHus. OnpeneneHue
KECTKOCTH TPYXHHBL. OmnpeneneHne padboOTHl  CHIIBI
TPEHUS TpU PABHOMEPHOM JIBIKEHMM Tejla IO
TFOPU30HTANILHOM moBepxHOCTH. Omnpenenenune padOThI
CWJIBl  YOpYrocTh  Mmpu  HoabéMe  rpysa ¢
WCTIOJH30BAHUEM  HETOABIKHOTO ¥ TOJBH)KHOTO
0JI0KOB

dusnueckue SBJICHUS B NMPUPOJE: MPUIUBBI U OTJIUBBI,
nBkeHue TuiaHeT COJHEYHOW CHCTEMBI, PEaKTHBHOE
JIBM)KEHUE KUBBIX OPTaHU3MOB

TexHuueckue  ycTpoWcTBa:  CIUAOMETP, JATUYUKU

ITOJIOYKEHUS], PACCTOSIHUS U YCKOPEHUsI, PAKEThI

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

KonebarensHoe JABHKCHUC. OcHOBHBIC XapaKTCPUCTUKU

91 KOJIeOaHUH: TIEPHO/I, YaCTOTa, aMIUTUTY/a
9.2 Marematnueckuit 51 MPYKWHHBIN MasITHUKHU.
' [IpeBparenue sHepruu npu KojaedaTeTbHOM ABHKSHUN
9.3 3aryxaromue KosiebaHus. BbIHYXIeHHbIE KoeOaHUs.
' Pe3onanc
Mexanndeckre BOJNHEL. CBONCTBA MEXaHMUYCCKHX BOJIH.
9.4 [IpononbpHbie W monepeyHble BONHBL. J[JIMHA BOJHBI U

CKOpOCTH €€ pacrpocTpaHeHHs. MeXxaHHYeCKHe BOJHBI B




TBEPJIOM TeJle, CEHCMUYECKHUE BOJTHBI

9.5 3Byk. ['poMKOCTB 1 BbICOTa 3BYKa. OTpaskeHUE 3ByKa
9.6 WndpasByk u yapTpa3zByk
[IpakTuueckue padbOTHI:
OmnpeneneHue 4acToThl W Iepuojna  KosnebaHui
MaTeMaTHYECKOT0 MasiTHUKA.
OmnpeneneHue 4acToThl UM Iepuona  KosebaHui
NPY>KUHHOTO MasiTHUKA
97 HccnenoBanue 3aBUCUMOCTH — Ilepuoja  KoJjeOaHMi
' MOJBEIIEHHOTO0 K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH — Ilepuoja  KoJjeOaHMi
NPYKHHHOTO MasTHUKa OT Macchl Tpysa. lIpoBepka
HE3aBUCHUMOCTHU nepuoja Kosie0aHui rpysa,
MOJIBEIIEHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH
npyxuHsl. I3mepenue yckopeHus cBoOOIHOTO aieHUs
dusnueckue SBJICHUS B NPUPOAE: BOCHPHUSITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIICTPSACCHHME, CEHCMUYECKHE BOJIHBI,
IlyHaMH, 9XO
9.9 TexHu4eckue yCTpOMCTBA: IXOJOT, HCIIOIb30BAHUE

yIBTpa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

QHCKTpOMaFHI/ITHOG ImoJic. SJICKTpOMaFHI/ITHLIe BOJIHBI.

104 CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH

10.2 [Ixana >7€KTPOMarHUTHBIX BOJIH

102 OnexkTpoMarauTHas mnpupoaa cera. CKOpPOCTh CBeETa.

' BonHoBBIE CBOlCTBA CBETa
10 [IpakTuueckue pabOTHI:

10.4 N3ydyeHne CBOMCTB  JJIEKTPOMAarHUTHBIX BOJH  C
TTOMOIIIbI0 MOOHMIIBHOTO TeledoHa
Ouznueckue SBICHUS B TPUPOAE: OHOJIOTHYECKOE

10.5 neiicTBre BUJUMOTO, yAbTPaUOIETOBOTO u
PEHTI€HOBCKOI'O N3JIy4eHUI

106 Texnuueckune YCTpOMCTBA: HCIIOJIb30BAHUE

QJICKTPOMArHUTHBIX BOJIH JJIA COTOBOM CBS3H




11

CBETOBbBIE ABJIEHUA

111 JIyueBast monenb cBera. MicTouHMKHM cBETa
11.2 [IpssMOnMHENHOE PacIpOCTPAHEHHUE CBETA
113 Otpaxenue ceta. [lmockoe 3epkano. 3aKOH OTPaXKEHUS
' cBeTa
114 [Ipenomiienne cBera. 3aKOH TMPEJIOMIICHHUS CBETa.
' [losiHOE BHYTpEHHEE OTPAKEHHUE CBETA
11.5 Jlunza. Xop iydeid B IMH3E
116 OnTuueckast cuctema ¢oroanmnapara, MUKPOCKONa U
' TeJecKoIa
117 I'maz kak omnTtudeckas cucrema. bin3opykocTs H
' JaIbHO30PKOCTh
s Pasnoxxenue 6enoro ceera B crektp. OnbiTel HptoTOHA.
' CrnoxeHue cieKTpajabHBIX 11BETOB. Jlucnepcus ceeTta
[IpakTuueckue padbOTHI:
#HHHPar###ccienoBanue 3aBUCUMOCTH yria
OTpa)XEHUs CBETOBOTO JIy4ya OT YyIJIa MaJeHHUS.
##HPar##H##113ydeHne  XapakTepUCTHK  M300paKeHHs
IpeMeTa B IJIOCKOM 3epKalle.
#H#Par###1ccnenoBanue 3aBUCUMOCTH yria
MIPEJIOMJIEHUSI CBETOBOrO Jiydya OT yIJla MaJeHus Ha
119 IPaHUIIE «BO3TYX — CTEKIION.
' ###Par#Ht# lonyyenne u300pakeHUH € MTOMOLUIBIO
coOuparoIen JTUH3HI.
#H##Par###0npenenenue (POKyCHOTO pACCTOSHHUS U
ONTUYECKOH CHJIBI COOMparoIeil TUH3BI.
#HHPar##H#OnbpITel 0 pa3noxeHuto 0Oenoro ceera B
CHEKTP.
#HHPar##H#OnbITHl 10 BOCHIPUATHIO I[BETa NPEIMETOB
P UX HAOJIIOJEHUH Yepe3 IBETOBbIE (PUIBTPHI
Oduznyeckue sABieHUS B npupone: 3atMeHus CoiHua u
11.10 JIyHbl, 11BETa TeJ, ONTHYECKHE SBICHUS B aTMocdepe
(BeT HEOa, pedpakius, paxyra, MUPax)
11.11 Texanueckue YCTpOMCTBA: OYKH, TIEPUCKOII,




(doToanmapar, ONTHYECKUE CBETOBOIBI

12

KBAHTOBLGIE ABJIEHUA
191 OmnbiTel Pezepdopna u 1utanerapHas MOAETb aroma.
' Mogens aroma bopa
122 Hcnyckanne W moriomeHue csera aroMoM. KBaHTHI
' JIunenyaTele CIIEKTPHI
12.3 PagnoaktuBHOCTB. Anb(da, 6eTa- 1 raMMa-u3ITy4eHHs
194 Crpoenne aromHoro sgpa. Hykinonnas Monenb
' aTOMHOTO siapa. M3oTonsl
s PanuoaxkTtuBHble npeBpaiieHus. llepumon mnomypacmana
' aTOMHBIX SI7IEP
126 SnepHple peakuuy. 3aKOHBI COXPAHEHHUs 3apsiiOBOTO U
' MaccOBOI'0 YHCEN
12.7 OHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. cTouHuku sHepruu
' CoJiHIa u 3BE3]1
129 Snepnas osHepretuka. JlecTBHE  pagMOAaKTUBHBIX
' U3JIy4E€HUH Ha )KUBbIE OPraHU3MbI
[IpakTuyeckue paboOTHI:
HabntonieHne CIUIOMIHBIX M JIMHEHYaThIX CHEKTPOB
12.10 U3IIy4EHUS.
HccnenoBanne TpeKoB: M3MEPEHHE SHEPIMU YaCTHIIbI
10 TOPMO3HOMY MyTH (110 (poTOorpadusiM).
N3mepenue paaroakTuBHoro ¢poHa
®usnyeckue SBICHUS B INPUPOJE: €CTECTBEHHBIN
paavoOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 paIOaKTUBHOE W3JIYYEHHE MPUPOJHBIX MHUHEPAJIOB,
NEICTBUE pPAaJUOAKTUBHBIX H3IyYEHUH HA OpraHU3M
YyelioBeKa
1212 Texnuueckune YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/IIlyaJ'ILHHﬁ A03UMCETP, KaMEpa Bunscona




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOHN OBPA30BATEJIBHON MPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe PT'OC

[lonumanue ponu  (QU3MKM B HAydyHOM  KapTUHE  MHUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBS3H
MU TO03HAaBa€MOCTH SBJIICHUN MPUPOJbI, O POJIM SKCIEPUMEHTA B
¢usuke, o cucremooOpasymomeld ponun (GU3MKH B pPa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHKH M TEXHOJOrui, 00 3BOIIOLUU
(UBHMYECKUX 3HAHMM M UX POJU B IEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHICKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIErO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TIOJIE), O JBIXKCHHHM Kak
crocobe CyIIecTBOBaHUsI MaTEPUH, 00 AaTOMHO-MOJIEKYJISIPHON TEOpUU
CTpPOEHHS BELIECTBa, O (U3MYECKON CYIIHOCTH SIBICHUNA MPUPOIBI
(MEXaHWYEeCKHMX, TEIUIOBbIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyath SBJIEHUS M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SBJICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3NUECKUX SBICHUM
B OKPYXalOUIEM MHpE, BBIIEISAS HUX CYIIECTBEHHBIE CBOWCTBA

(mpu3HaKH)

Brnanenne ocHOBamMM TOHSTUHWHOIO armapara U CHUMBOJHYECKOIO
s3bIKa (PM3UKHU W WCIOJB30BaHWE UX JUIsI pelIeHHs] Y4eOHBIX 3ajad;
yMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKHE SBICHHUS H

MMpOoHECChI, UCIIOJIb3Ys (I)YHJI&MCHT&JIBHBIG " OMIIMPHUYCCKUC 3aKOHBI

YMeHUe OIMCHIBATh HN3YUCHHBIC CBOICTBA T€Il U (I)I/I3I/I‘-ICCKI/IC SIBJICHUA,

WCTIONB3Ys (PU3UUECKUE BETUIHHBI

Binanenue ocHOBaMH METOJOB HAy4YHOTO TIIO3HAHHUS C YYETOM
coOrofeHHsI MpaBWiI OE30MacHOTrO Tpynaa: HaOMIoIeHHE (PUINIECKUX
SIBJICHUMN:

YMEHHUE CaMOCTOSITENIbHO COOMpPATh HKCIEPUMEHTANbHYIO YCTaHOBKY




U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLUH, OMUCBHIBATH X0
OIBITA U 3aIMCHIBATD €0 Pe3yJIbTaThl, ((OPMYIUPOBATH BBIBObI;
MPOBE/ICHUE TPSAMBIX M KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITHMUNH:
yYMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOATEIBHO CcOOMpaTh
AKCIEPUMEHTAJIbHYI0 YCTAaHOBKY [0 HMHCTPYKIMH, BBIYUCIATH
3HA4YeHUE BEJIIMYMHBI U AHAJIU3UPOBATh IOJIyYEHHBIE PE3YJbTaThl C
Y4E€TOM 3aIaHHOMU MTOTPEUIHOCTH PE3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOXKHBIX  HKCIEPUMEHTAIbHBIX  HCCIIEOBaHUIl;
CaMOCTOSITENIFHO ~ cOOMpaTh AKCHEPUMEHTAJIbHYI0 YCTAaHOBKY H
OPOBOJIUTH  MCCIEJOBAaHUE IO  HMHCTPYKUUH,  IPEJICTABIATh
MOJTyYCHHBIC 3aBHCHUMOCTH (PM3MUYECKUX BEIUYMH B BHJE TAOIHIl H
rpaMKoOB, yUYUTHIBATh [TOTPELIHOCTH, JIeNIaTh BHIBOJIBI IO Pe3yiibTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3MyYecKMX  Mojenei
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeJ, IUIAHETApHAas MOJEIb aToMma,
HYKJIOHHAsi MOJIellb aTOMHOIO siipa) U yMEHHUE NPUMEHATh UX I

00BsICHEHUST (PU3NUECKUX TIPOIIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
Yuclie W B KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C OMOPON Ha M3yuyeHHbIE CBONCTBA (U3NYECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIN

YMenue pemath pacu€rHble 3agaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCTONB3ys 3aKOHbl U (OpMYJbl, CBS3bIBAIONINE  (PU3UUECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3allUCHIBaThb KPAaTKOE YCIIOBUE 3a/ayH,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HEoO0XouMBbIe ISl €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
IMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTH IIOJTYUCHHOTO
3Ha4YeHUsl (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPENeNsATh Pa3MEPHOCTb

¢bu3nYeCcKoil BENTMYNHBI, TOJTYYEHHON IPU PEIICHUH 3a7aun

YMmenune XapaKTCPpU30BaThb  IMMPHUHIMIIbI HeﬁCTBHSI TEXHUYCCKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TIPOMBINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOIECCOB MO0 MX OIMMUCAHUIO, UCIIOJIB3YyA 3HAHHUA O

CBOWCTBaX (PU3MUECKUX SBJICHUH M HeoOXonumble (usmueckue




3aKOHOMEPHOCTH

10

YMeHue UCHoib30BaTh 3HAHUS O (PU3MUECKUX SABICHHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30mMacHOCTH  IpH
oOpamiennd ¢ OBITOBBIMH ~ HpuOOpaMH M TEXHUYECKUMHU
YCTPOWCTBAMH, COXPAHEHHUsS 370pOBbsI M  COONIONCHUS HOPM
HKOJIOTUYECKOTO0 TOBEJACHHUS B OKpYXaloIled cpenae; MOHMMaHUE
HEOOXOIMMOCTH TPUMEHEHUS JOCTHKCHUH (HU3MKH M TEXHOJIOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OneiT TIOHMCKa, TPeoOpa3oBaHUs U MPEACTaBICHUS HH(POpMAIUH
(bu3MYECKOro CoJepKaHus C HCIOJIb30BaHUEM HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHI; YMEHUE OLEHUBATH JOCTOBEPHOCTh
MOJlyYeHHOW WHQOpPMAIIMM Ha OCHOBE MMEIONIMXCA 3HAHUM W
JIONIOJTHUTENbHBIX ~ WCTOYHUKOB,  yYMEHHUE  MCIIOJb30BaTh  MpPHU
BBIMIOJTHEHUH y4YEOHBIX 3aJaHWil HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy
(UBUYECKOTO COJEp>KaHMsI, CIIPAaBOYHbIE MaTepHalIbl, PECYpPChl CETH
WutepHer; BnageHue 0a30BBIMM  HaBBIKAMU  IPEOOpPa30OBaHUS
uHpopManMi ©3 OJHOM 3HAKOBOM CHCTEMBI B JIPYryl0; YMEHHE
co3laBaThb COOCTBEHHBbIE IUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB




INEPEYEHD 9JIEMEHTOB COAEPXKXAHMUSA, ITPOBEPAEMbBIX HA OI'J I1O

OU3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COAePKAHUS
1 MEXAHUWYECKUE SIBJIEHU A
11 Mexanuveckoe JBIKeHHe. MarepuanbHas Touka. Cucrema  oTcuéra.
' OTHOCUTEIBHOCTD JIBUKEHHSI
PaBHOMepHOE M HepaBHOMepHOe JaBMKeHue. CpenHss ckopocth. Dopmyrna st
1.2 BBIYUCIICHUSI CPeIHEH ckopocTu: V = S/t
PaBHOMepHOE MPSIMOJMHEHHOE NBIKCHHUE. 3aBUCUMOCTh KOOPIMHATHI TEJIa OT
BPEMEHHU B CJIy4ae PaBHOMEPHOTO MPSIMOJUHEHHOTO BHKCHU:
13 xX(f)=x,+vt
I'padukn 3aBUCUMOCTH OT BpPEMEHH JUIs TMPOCKIMH CKOPOCTH, MPOCKIUH
HepeMEeIICHHsI, IyTH, KOOPAMHATHI MPH PABHOMEPHOM MPSMOJUHEHHOM
JIBIDKCHUN
3aBUCUMOCTh KOOPJMHATHI Tella OT BPEMEHH B Cllydae pPaBHOYCKOPEHHOTO
IPSIMOJIMHEHHOTO IBUKECHUS:
2
Sl(f) =vg, =i+ = ;
2
dopmyIbl JUIS TPOEKIIUU TIEPEMEIICHUS, TPOCKIIMA CKOPOCTH M TPOSKIIUU
YCKOPEHHUS TIPU PaBHOYCKOPEHHOM TPSMOJTHHEHHOM JBHIKCHHH:
2
14 .sx(a‘)=vc,x-a‘+ax-%~
U.\'(f) =gy T4, £,
a.(f) =canst,
U:.'r: - lez =2a,s,
['paduiku 3aBUCUMOCTH OT BPEMEHH JUIS TPOCKIHMH YCKOPEHHS, MPOEKIINU
CKOPOCTH, TIPOCKIIMH TEPEMEIICHUsI, KOOPIUHATHI TIPU PABHOYCKOPEHHOM
HPAMOJIMHEHHOM JBHKEHUH
CBobOonHoe majgeHue. DopMysibl, OMKUCHIBAIOIINE CBOOOJHOE MAJCHHUE Tela I10
15 BEPTUKAIM (JBMXKCHHWE Tejla BHHW3 WM BBEPX OTHOCHTEIBHO MMOBEPXHOCTH
' 3emin). ['padmku 3aBUCUMOCTH OT BPEMEHH ISl TMPOCKIUU YCKOPCHHS,
NPOCKIMH CKOPOCTH W KOOPIUHATHI TPH CBOOOAHOM TAJCHUU Teja 10




BEPTUKAIH

CkopocTh pPAaBHOMEPHOIO JBMJKEHHUs Teja 10 OKpyxkHocTtu. Hampaienue

CKOpPOCTH.

®opmyna i BBIYUCICHUS CKOPOCTH YEpe3 PaguyC OKPYKHOCTH U TEPUOL

oOpareHus:
2nR
L=
T

LentpocTtpemurenbHoe yckopeHue. HampaBieHue LEHTPOCTPEMHUTEIBLHOTO

yckopenusi. Dopmyra it BBIYMCIEHUSI YCKOPEHHUS:

1.6
2
a. — L
"R
dopmyia, CBSI3bIBaIOIIAsl IEPUOJ] M YACTOTY OOpaIeHUS:
1
‘|L." = —
T
Macca. ITnotHocTh BemecTBa. @opmyiia [l BBIYUCICHUS INIOTHOCTHU:
_m
1.7 V
1.8 Cuna — BektopHas pusndeckas BenuurHa. CioxxeHue cui
1.9 SIBnenue nnepnuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CHIIbIL, JEHCTBYIOIIEN Ha
TEJ0
B3anmopeinicteue Ten. Tperuii 3akoH Herorona:
F, ,,=-F
1.11 2 1-=2
112 TpeHue okosi U TpeHHUE CKONbKEeHU. PopMyIia I BEIYUCICHUS MOIYJIS CUTIBI

TPEHUS CKOJILXKCHUA:




F_=pn-N

Hedopmaruss tenma. Ynpyrue u Heynpyrue aepopmanuu. 3aKoH yIpyroi
nedopmaruu (3akoH ['yka):

1.13 F=k-Al
Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSTOTEHUS:
F-cG. my -ih‘:
R
1.14 Cuiia TsbkecTd. Y CKOpeHHe CBOOOIHOTO TaJCHUSI.
®opmyna a7l BEIYUCICHUS CUJIBI TSHKECTU BOJIM3H MOBepXHOCTH 3emun: F = mg.
JBwxenue mnanet Bokpyr Comuina. [lepBas kocMuueckasi CKOpOCTb.
HesecoMocTh u neperpysku
Hmnynbc Tena — BeKTopHas pu3ndeckasi BeIUYnHa.
1.15 pP=mo
HNmnynbe cucremsl Ten. U3MeHnenne umnynbsca. MMIynbsce cuibl
3aKOH COXpaHEHUsl UMITYJIbCa JIs1 3aAMKHYTOM CUCTEMBI TEN:
1.16 D=nyUy +in, U, =const
PeaktuBHOE NBHXKEHUE
Mexanunueckast pabota. @opmyria it BBIYUCICHUS paOOThI CUJTBI:
A=Fsoosu
Mexanndeckass MOITHOCTD:
1.17
n=24
I
Kunerndeckas u moTeHImanpHas dHeprust. GopmMyiia Jj1sl BEIYUCICHUS
118 KUHETHUYECKON SHEprUu:




1.19

1.20

1.21

1.22

1.23

Teopema o kuHeTHuecKkou s3Heprun. Gopmyia 1 BBIYUCICHUS OTCHIMAIBHON

OHCPIruM T€jia, IOAHATOrO

HaJ 3eMIIEH:

E,=mgh

MexaHnueckas SQHEprus:

E=EE+EP

3aKoH COXpaHCHUA MEXaHUYeCKOMH OHCPI'UH. (DopMyna JJI1 3aKOHA COXPAaHCHHA

MEXaHUYECKOM 3HEpruu B OTCyTCTBUE cuil TpeHus: E = const.

HpeBpameHHe MEXaHUYEeCKOH OHCPI'MH IIPpU HAJIMYUU CUJIbI TPCHUA.

ITpocThie MeXaHU3MBI. «30JI0TOE TPABHII0» MEXAHUKH.
Peruar. Moment cwisr:M - FI.

YcnoBre paBHOBECHS phlyara:
M +M, +..=0
[TonsrkubIi 1 HenoaABWKHBIN 0510ku. KITJ[ mpocThix MexaHNU3MOB,

n= Anonesnas
Aaarpaqecam "

[aBiienue TBEpIOTO TENA.

CDOpMy.]'Ia AJIs1 BBIYMCIICHUA JaBJICHUA TBépI[Ol"O TCIa:

_F
p=%-

JlaBnenue raza. ATMOcepHOe 1aBIeHHE.

FI/I,ZIpOCTaTI/I'-IeCKoe AaBJICHUEC BHYTPU KHUJIKOCTH.

(DOpMYJ'Ia I BBIYHUCJIICHUA JAaBJICHUS BHYTPHU KUIAKOCTH:

p=pgh+p_,

3axoH [lackans. I'mapaBanueckuii npecc

3akoH Apxumena. Popmyna LIS ONPENAECICHUS BBITAIKHMBAIONICH

HeﬁCTBYIOIHCﬁ Ha TCJIO, I'IOpr)KéHHOC B XXUJIKOCTH MJIM ras:

CHUTBI,




Ycnosue ninaBanus Tena. [1napanue CYAOB 1 BO3AYXOIIABAHUC

1.24

Mexannueckue koyieOaHUs. AMIUIMTYAa, TMEPUOA M dYacToTa KojeOaHu.

®opmyina, CBSI3bIBAIOIIAs YACTOTY U MEPHUO KOJICOAHUIA:

1.25

1.26

1.27

1.28

Marematnueckuii ¥ NpPYKUHHBIM MasTHUKU. [IpeBpaiienue sSHepruu Imnpu

K01€0aTeIbHOM ABUKEHUN
3aryxaromue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc

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

CKOPOCTb PaCIpPOCTPAHCHUS BOJIHBI:

rL=v-T

3By'K. rpOMKOCTB U BBICOTA 3BYKA. OTpa)KCHI/Ie SBYKOBOﬁ BOJIHbBI Ha I'paHUIC

nByx cpell. IHdpa3Byk u yiIbTpa3ByK

1.29

1.30

Ipaxmuueckue pabomul

W3mepenune cpenHed IMIOTHOCTH BEUIECTBA; apXHUMEIOBOW CHIIBI, KECTKOCTHU
NPYXUHBL, KOd(PPUIMEHTa TPEHUS CKOJBXKEHUS; PaOOThI CHIIBI TPECHHUS, CHIIBI
VIPYTOCTH; CPEIHEH CKOPOCTH IBUKEHHsI Opycka MO HAKJIOHHOM IUIOCKOCTH;
YCKOpEeHHs Opycka MpH JBIXKCHHH IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHI U
nepuofa KoieOaHUN MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M Mepuoia
KoJIeOaHU TPYKUHHOTO MasTHUKA, MOMEHTA CHJIbI, JCHCTBYIOIIETO HA phIYar;
paboThl CHJIBI YOPYTOCTH MpU TOIBEME Tpy3a C MOMOIIBIO HEMOABHKHOTO
0J10Kka; pabOThI CUJIBI YIIPYTOCTH MPU MOABEME TPy3a C MTOMOIIBIO TOIBHYKHOTO
Onoxa.

HccnenoBanue 3aBUCMMOCTH apXHMEIOBOW CHIIBI OT 00BEMA MOTPYXEHHOM
YacTH TeJla U OT IUIOTHOCTH KUJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOILIEH CHUJIBI
OT MacChlI TeJa; CUJIBl TPEHUS CKOJBKEHUS OT CHJIBI HOPMAJIBLHOTO JAABJICHUS U OT
poZia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHMKAIOIIEH B MPYXHUHE, OT CTEHEHHU
nedopmaruu TPy KUHBI, YCKOPEHHUsT OpycKa OT yrila HakKJIOHA HANpaBIISIONICH;
nepuoaa (4acToThl) KoieOaHU HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOA
KOoJIeOaHWi MPY>KUHHOTO MasTHUKA OT MAacChl Tpy3a U KECTKOCTH TMPY>KHHBL,
WCCJICIOBAaHNE HE3aBUCHUMOCTU TEPHOJa KOJEeOaHWH HUTSIHOTO MAasSTHHKA OT

MacCChI I'py3a. HpOBCpKa YCJIOBUS PAaBHOBCCHUS pblvara

Dusuueckue sA6IEHUA 8 npupode.‘ NpuUMEpbl ABUXXCHUA C PaA3JIMYHBIMU

CKOPOCTSAIMU B )KMBOW M HEKUBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHHS B IPUPOJIE U




TEXHUKE, TPUIUBBI W OTJIMBBL, JBW)KEeHHE T1UIaHeT COJHEYHOUW CHUCTEMBI,
PEaKTUBHOE JIBUKEHUE KUBBIX OPraHU3MOB, pblUard B TEJ€ YEIOBEKa, BIUSHHUE
atMoc(hepHOro JaBJICHUS Ha KUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE
3BYKOB JKMBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHE BOJIHBI, IIyHAMH, 3XO

Texnuueckue ycmpoticmea: CHUIOMETpP, JATYUKHU IOJOKEHUS, PACCTOSHUS W
YCKOpPEHUS, JAUHAMOMETp, MOJAIIMUIIHUKK, PAKEThl, pbIYar, IOJABUKHBIA U

HCHOI[BI/I)KHI)II\/'I 6.]'IOKI/I, HAaKJIOHHas IINIOCKOCTb, IPOCTBIC MCXAaHU3MBI B 6BITy,

L3l cooOmIaroIuecst COCybl, YCTPOMCTBO BOJOINPOBOJAA, THAPABIMUYECKUI TMpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPITHEBOW HACOC, apeoMeETp, 3XOJIOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIJIOBBIE ABJIEHU A
OCHOBHBIC  TIOJIO)KEHUSI ~ MOJICKYJIIPHO-KMUHETUYECKOH  TEOPUU  CTPOCHHUS

2.1 BeniecTBa. Mojienu TBEPIOTO, JKUIAKOTO M T'a3000pa3HOT0 COCTOSIHMN BEILIECTBA.
Kpucrammyeckue u amopHbie Tena

59 JBwxkenue uvactui BemecTBa. CBs3b CKOPOCTH JIBUKCHHS YACTHI[ C

' Temrneparypoii. bpoyHoBckoe nBmxenue, muddysus

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

2.4 TernnoBoe pacupeHue u CxaTHe

2.5 TemnoBoe paBHOBECHE

25 Buytpennsisi sneprusi. Pabora u Teruiomepenada Kak CIIOCOOBI HM3MEHEHHUSI

' BHYTPEHHEH 3HEpruu

2.7 Bunap! Tennonepenauu: TeI0NPOBOIHOCTh, KOHBEKIHS, U3TyUeHNE
HarpeBanme wu oxnaxkaenue Ten. KommdecTBO  TEemIoTH. — YaenbHas
TEMJIOEMKOCTD:

2.8
O=cm(t,—1)
3aKOH COXpaHEHHs PHEPTUU B TEIJIOBBIX Mpolleccax. YpPaBHEHUE TEIUIOBOTO
OanaHca:

2.9
QO +0, +..=0
Hcnapenne u koHneHcauus. V3MeHeHue BHYTpEHHEH SHEpruM B Ipolecce

2.10 WUCTIapeHusi M KOHJAeHcanuu. KuWIeHWe IKHIKOCTH. YelbHas TeryioTa

napooOpazoBanusi: L = Q/m




2.11

BiasxxHOoCTh BO311yXa

2.12

[InaBnenne wu kpucrasmmsauus. I3MeHeHHE BHYTPEHHEH JHEPruu IpuU

IJIaBJICHUHU U KpUCTAJIJIM3allH. Y,[[CJ'II)HaH TCIJIOTA I1JIaBJICHUA .

2.13

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

q=Q/m

2.14

[Mpunnmns! paboTs! TeroBbix apuratenei. KI1/1 teruioBoro apuraremns

2.15

Ipakxmuueckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAJUNIMYECKOr0 LUIMHIPA; KOJIUYECTBA
TEIJIOTHI, TOJYYEHHOTO BOJOW KOMHATHOM TeMIepaTypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYIO OIIYHIEH HarpeTblii IWIMHIAP; KOJIUYECTBA TEIUIOTHI,
OTAAQHHOI'O0 HAarpeThiM LIMJIMHAPOM, IMOCJIE OIMYCKaHUS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; VYAEJIbHOW TEIUIOTHI
IJaBJIeHUs Jbpja. MccnenoBaHWe M3MEHEHHS TEMIIEpAaTypbl  BOABI  MPH
pa3MYHBIX YCIOBHUAX; SIBICHUS TEIJIOOOMEHAa MPU CMEIIUBAHUU XOJOIHOU U

ropsiuei BOJbI; MpoIecca UCTIapEeHUs

2.16

2.17

Qusuueckue ANeHUsA 8 npupooe: TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznyuenue CoiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30oBaHUE POCHI, TyMaHa, HHesl, CHera

Texnuueckue ycmpoticmea: KalWUIAPbl, IPUMEPBI UCIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, JaTUMK TEMIEpaTypbl, TEPMOC, CUCTEMA OTOIJICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBasi TypOUHA, ABUraTelb BHYTPEHHETO

CrOpaHus

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

Onektpu3anus Ten. /[Ba BUIa 2IEeKTPUUIECKUX 3apsii0B

3.2

B3anmopenicTBre 3apskeHHBIX Tell. 3akoH KynoHa

3.3

3.4

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdia

SJ'ICI(TpI/ILICCKOC TI0JIC. HaHp}DKéHHOCTL QJICKTPUYCCKOIO  IIOJIA. HpI/IHL[I/IH

CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »snektpudeckux 3apsgoB. JlelcTBHE SIEKTPUYECKOro MOJsd Ha




SJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUIJICKTPHUKU

[TocTostHubIN nekTpuyecKkuil TOK. JecTBus rmekTpuueckoro Toka. Cuia Toka.

Hanpsixenue.
3.6 I =g/t ,U=A/q
DIIEKTPUUYECKOE COMPOTUBIICHUE. Y ACIBHOE IIEKTPUUECKOE COITPOTUBIICHUE:
3.7 R=pl/S
3akon Oma ayst yuactka snektpudeckoi memu:l = U/R
3.8
[TocnenoBarenbHOE COeTMHEHUE MPOBOJHUKOB:
I,=I,; U=U,+U,: R=R +R,
3.9 [TapamiensHOE coeMHEHNE POBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U:I=1+1; Rzi.
2 2 2
CMmeniaHHble COSTUHEHHS IPOBOTHUKOB
PaGora u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoyns — Jlenmna:
3.11 O=I"-R-t
312 OneiT Opcrea. MarHuTHOE IOJIE MPSMOTO TPOBOJHHKA C TOKOM. JIuHWM
MarHUTHON HHIIYKIIUU
313 MaruutHoe II0jJ€ IOCTOSIHHOTO MarHuTa. B3anMoaeHCTBHE ITOCTOSHHBIX
MarduTOB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 OnbiTel @apajnes. SABnenne 35ekTpoMariuTHo nHAyKIuu. [Ipasuio Jlenna
Ilpakmuueckue pabomol
3.16 W3mepenne  DMEKTPUYECKOTO  COMPOTHUBICHUS  PE3UCTOPA;  MOIIHOCTH

OJICKTPHUYICCKOI'0 TOKA, pa6OTBI OJICKTPHUYCCKOI'0 TOKA.

I/ICCJIGI[OBaHI/Ie 3aBUCUMOCTH CHJIBI TOKa, BO3HHUKAOMICTO B MPOBOJHUKC




(peBI/ICTopH, JIaMHO‘-IKa), OT HAIIPAKCHHA Ha KOHLIAX MPOBOJHHKA; 3aBUCUMOCTU
COIIPOTUBJICHHUA OT JJIMHBI IIPOBOJHHUKA, IJIOIIAAN €0 IMOIIEPECUYHOI0 CCUCHHA U
YACIBbHOTO COIIPOTUBJICHU.

HpOBepKa nmpaBujia I SJICKTPUUCCKOI'O HAIIPAXKCHHA IIPU ITOCIEA0BATCIIBHOM
COCAMHCHHUH IIPOBOAHUKOB; IIpaBuWjia IJId CHIIBI J3JICKTPUYCCKOTIO TOKa IIpU

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U JITAMIIOUKA)

Qusuueckue sA61eHUs 6 nNpupooe: SIEKTPUUECKHE SBJICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPTaHU3MOB, MarHUTHOE TOJIE 3eMJIH, IPEiQ MOIIOCOB,
POJIb MArHUTHOTO TIOJIST JUIsl KU3HU Ha 3eMJIe, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PeocTart,
CUCTYMK  DJIGKTPUYCCKOW  DHEPTrUH,  DJIEKTPOOCBETHTEIBHBIC  MPHOOPHI,

3.18 HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpuMepsI), AICKTPUICCKHE
MPEIOXPAHUTENH, OSJCKTPOMArHHUT, OJJICKTPOJBHTaTeNIb IOCTOSHHOTO —TOKA,
reHepaTop MOCTOSTHHOTO TOKa

3.19 DneKTpoMarHuTHbIE BOJHBL. [1Ikana 3eKTpoMarHUTHBIX BOJTH

3.20 JlyueBas mojienb cBera. [IpsiMoIHHEIHOE pacipOCTpaHEHUE CBETA

3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio

3.22 [Ipenomienue cBera. 3aKOH NMPETOMIICHHS CBETA

3.23 Hucnepcus cseta

3.4 Jlunza. Xoxa nyueit B nunze. DokycHOe paccTosiHue JWH3BL. OnTuyeckas cuia

' munsel: D = 1/F

3.25 ['ma3 kak ontudeckas cucrema. OnTuyeckue mpudopsl
IIpakxmuueckue pabomoi
###HPar#t#13mepenne ONTHYECKON CHIIBI coOuparoieid TUH3bI; (OKYCHOTO
paccTosiHus coOOMparoIieid JTMH3BI (1I0 CBOMCTBY PaBEHCTBA pa3MepOB MPEIMETa U
M300paxeHusi, KOTja MpeAMEeT PacloyioKeH B JBOMHOM (QoKyce), TmoKa3aTes

3.26 MPEIOMIIEHUS CTEeKIA.
###HPar#t#lccnenoBanue CBOMCTBA M300paKEHUS, TMOTYYCHHOTO C TOMOIIBIO
coOuparomield JHH3bI, W3MEHEHUs (POKYCHOTO PACCTOSIHMSI JBYX CIIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yIjia MPEIOMJICHHS CBETOBOTO Jyya OT YIJia MajeHus Ha
TPaHUIIE «BO3IYX — CTEKIIO»

327 Qusuueckue senenus 6 npupooe: 3atmenns Conama u JIyHBI, 1BeTa Ted,

' ONTHYECKUE SIBJICHHS B aTMocdepe (IBeT Heba, pedpakiius, paayra, MUPax)
3.28 Texnuueckue ycmpoticméa: OYKH, TEpUCKOI, (QoToanmapaT, ONTHYECKUE




CBE€TOBOAbI

4 KBAHTOBEBIE SABJIEHUA
i1 PagnoaktuBHOCTh. AJb(da-, Oeta-, ramma-u3nyueHus. Peakiun anbda-u Oera-
' pacmaja
4.2 OmneiTel Pe3epdopna o paccesauto anbda-dactuil. [Lranerapuas Mozenb aroma
4.3 CocraB aTroMHOTO sigpa. M3oTomb!
4.4 [Iepuon nonypacnaza aTOMHBIX SAEp
4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHNUS 3apsAJ0BOI0 U MAaCCOBOT'O YUCEN
Qusuueckue A61eHUs 6 Npupode. E€CTECTBEHHBIH paJMOAKTUBHBIA  (OH,
4.6 KOCMHUYECKHE JIy4d, pPaJAOaKTUBHOE W3JIyY€HHE MPHUPOJHBIX MHUHEPAJIOB,
JIeiCTBUE pPaJIMOAKTHBHBIX U3TYYCHUH Ha OPTaHU3M YEIOBEKa
47 Texnuueckue ycmpouicmea: CIEKTPOCKON, HHINBHIYaJIbHBIN JTO3UMETpP, Kamepa

BI/IJ'IBCOHa, AACPHAA DOHEPICTHUKA




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






