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denepanbHas pabodas mporpamma 1o yueonomy npeamety «Duszuka» (0a30BbIi
ypoBeHb) (mpeamerHass oOnactb «EcTecTBEHHO-Hay4yHBIE MPEAMETHI»)  (1anee
COOTBETCTBEHHO — Iporpamma 1o (pusmke, pu3uka) BKIFOYAET MOICHUTEIBHYIO 3aITUCKY,
conepkanre 0O0ydeHUs, TUIAaHUPYEMBIE PE3yJIbTaThl OCBOSHUS MPOTPAMMEI IO (HU3HKE,
TEMaTUYECKOE TUTAHUPOBAHHUE.

INOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha ypOBHE OCHOBHOI'O 00IlEero oOpa3oBaHUs COCTaBJIEHA
Ha OCHOBE TOJIOKEHUH M TpeOOBaHMU K pe3ysibTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE
OCHOBHOM oOpa3oBareiabHON Tporpammbl, npeacTaBieHHbXx B DT'OC 00O, a takxe
¢ yuérom denepalibHON paboyeit mporpaMmMbl BocniuTanus u KoHueniuu npenoaaBaHust
yueOHoro npenmMera « Pu3nkay.

Conepxanue TmporpaMMmbl 1O (Qu3MKe HampaBlieHO Ha (OpMHUPOBaHUE
€CTECTBEHHO-HAYYHO! IPpaMOTHOCTU OOYYarOUIUXCsl U OPTraHu3aluio U3ydeHUs: GU3UKU
Ha JEeSATEJbHOCTHOM OcCHOBEe. B mporpamme mno ¢usuke y4UTHIBAIOTCS BO3MOKHOCTH
ydyeOHoro mnpeamera B peanuzanuu Tpedbopanuit PI'OC OOO k MmIaHUPYEMbIM
JUYHOCTHBIM M METANpeIMETHBIM Pe3yJibTaTaM OOy4YeHUs, a TakKe MEXIPEIMETHHIC
CBSI3M €CTECTBEHHO-HAyYHBIX YyUeOHBIX MPEIMETOB Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs.

[Iporpamma 1o (u3uke ycTaHaBIMBAET pacHpeneieHue y4eOHOro marepuana
no rogam oOydeHus (MO Kjaccam), MpejaraeT MNPUMEPHYIO MOCIEI0BATEIbHOCTD
U3Y4YCHUS] TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COJCPKaHUS U YUETE
BO3PAaCTHBIX 0COOEHHOCTEN 00yUYarOIUXCH.

[Tporpamma no ¢u3uke pazpaboTaHa C LETbI0 OKa3aHUs METOJUYECKON MOMOIIU
YUUTEINIO B CO3JJaHUH paboyeil mporpamMmbl 10 yueOHOMY MPEAMETY.

duznka SABISIETCS CHUCTEMOOOPA3YIONMM JJII E€CTECTBEHHO-HAYYHBIX Y4YEOHBIX
IPEIMETOB, MOCKOJIBKY (PU3NYECKUE 3aKOHBI JIKAT B OCHOBE IMPOIIECCOB U SBIICHUH,
U3y4aeMbIX XHMHEH, OMOJIOrHel, acTpoHOMHEW u (u3mdeckoil reorpadueif, BHOCUT
BKJIaJ] B ECTECTBCHHO-HAYYHYIO KAapTHHY MHpa, MPEAOCTaBIsIET HauOoJiee SCHBIC
oOpa3ipl MPUMEHEHHs] HAYyYHOTO METOAa TIO3HaHWs, TO €CTh CIoco0a MOMydYeHUs
JOCTOBEPHBIX 3HAHUMN O MUpE.

OnHa w3 TIaBHBIX 3a7ad  (UBUYECKOr0 O0Opa3oBaHHMS B CTPYKType OOIIEro
00pa30BaHUs COCTOUT B (DOPMUPOBAHNUHN €CTECTBEHHO-HAYYHON IPaMOTHOCTH U UHTEpeca
K HayKe y 00yJarouuxcsi.

N3ydyenne ¢usukyu Ha 0a30BOM ypOBHE MpEANOJaraeT OBJIAJEHHUE CIEAYIOLUIMMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

Hay4YHO OOBSICHATH SIBJICHUS,

OIICHMBAaTh W  IOHUMATh OCOOCHHOCTH  HAY4YHOIO  HCCJIEIOBaHUS;

UHTEPIIPETUPOBATh JaHHBIC W HCIIONH30BaTh HAYYHBIC JOKA3aTENbCTBA
IS TIOJTyYEHUS BBIBOZOB.
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Lenu n3yyenus Gu3MKKM HA YPOBHE OCHOBHOTO 00111er0 00pa30BaHMs ONpeIETICHbBI
B Konmenmuu mnpenonaBanus ydeOHoro mpeamera «Dduszmka» B 00pa3oBaTeIbHBIX
OpraHu3alUsIX Poccuiickoin Oenepanum, PEATU3YIOLINX OCHOBHEIE
oOmieoOpa3oBarenbHble  MPOrpaMMbl,  yTBepKAEHHOW  pemeHueM  Kosieruun
MunuctepcTBa npocBemenus Poccuiickoit @enepanuu (mpotokoi ot 3 aexadps 2019 r.
No TTK-4BH).

[enun nzydyenust Gu3nKu:

npuoOpeTeHNE MHTEpeca M CTPEMJICHUS OOy4YaloIIMXCid K HAyYHOMY H3Y4YEHHUIO
IPUPOBI, PA3BUTHE UX UHTEIJICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHWH O HAYYHOM MeEToJAe TO3HaHus u (OPMUPOBAHHE
UCCJIeI0BATEIHLCKOIO0 OTHOILIEHHUS K OKPY KAIOUIUM SIBIICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KakK pe3yjbTaTa M3yYEHUsS OCHOB
CTpOEHHUS MaTepuu U (yHAaMEHTAIbHBIX 3aKOHOB (DHU3UKU;

dbopMHUpoBaHUE MPEACTAaBICHUH O poau (U3MKK JJIA  Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE TPEJICTABICHUN O BO3MOXHBIX cdepax Oyayiied npodeccuoHaIbHOM
JeSITeIbHOCTH, CBA3aHHON C (PU3UKOI, MOATOTOBKA K JalbHEWIIEMy 0OyYeHHUIO B 3TOM
HaIpaBJICHUU.

JlocTikeHHne 3TUX 1elield MporpaMMbl MO (PU3MKE Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHMs 00ECIIEYNBACTCS PEIICHUEM CIICTYIOIINX 3a/1a4:

npuoOpeTeHNue 3HAHUW O JMCKPETHOM CTPOSHUHM BEIECTBA, O MEXaHMYECKHUX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

npuoOpEeTEeHUE YMEHUM ONUCHIBATh U OOBSICHATh (U3HYECKUE  SIBICHUS
C MCIOJIb30BaHUEM TOJyYECHHBIX 3HAHUI;

OCBOEHHME METOJOB PELICHUs MPOCTEUIINX PACYETHBIX 3a/1a4 C MCHOJb30BAHUEM
(UBUYECKUX MOJIENICH, TBOPUYECKUX U MMPAKTUKO-OPHUCHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHWH HAOMIOMAaTh NPUPOIHBIC SBICHUS W BBITIOJHATH OIIBITHI,
nabopatopHble pabOThl W IKCIEPUMEHTAJIbHBIE HCCIEAOBAHUS C HUCIOJIb30BAHUEM
U3MEPUTENbHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOTHI ¢ HHPpOpMaNUEH (HU3UIECKOTO COACPIKAHUSI, BKITFOTASI
uHOpPMAIIMI0O O COBPEMEHHBIX JOCTIKEHUSX (U3NKH, aHalUu3 U KPUTUYECKOE
OlIeHHMBaHKE UH(OPMAIINH;

3HAKOMCTBO €O cdepaMu MNpOoPECCHOHAIBHON  NIEATENbHOCTH, CBA3aHHBIMU
C (U3MKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMU Ha JOCTHKEHHSIX
(bU3MYECKON HAYKH.

Ha wu3yuenue ¢usuku (0a30BbIi ypoBEHb) HAa YpPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus oTBoauTcs 238 wacoB: B 7 kjacce — 68 dacoB (2 waca B HEENIO),
B 8 Kitacce — 68 yacoB (2 Jaca B HeJzelo), B 9 kiacce — 102 yaca (3 gaca B HEACIIO).

[Ipensaraemslii B mporpamme no Gpu3mke nepeueHb 1a00paTOpHbIX padOT U OMBITOB
HOCUT PEKOMEHIATENbHBIA  XapakTep, YYHUTENIb JelaeT BLIOOP MPOBEACHUS
7a00paTOpHbIX pabOT U ONBITOB C YYETOM HMHAMBUAYAJIbHBIX OCOOEHHOCTEH
o0ydJaronmmxcsi, CIHCKa OHKCIEPUMEHTAJIbHBIX 3a/laHUi, MpearaéMbiX B paMKax
OCHOBHOTO rOCYAapCTBEHHOT0 dK3aMeHa M0 (PU3UKE.
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COJAEPXKXAHUME OBYYEHUA
7 KIIACC
Paznen 1. ®u3uka v €€ poJib B MO3HAHMH OKPYKAIOLIEr0 MUPa
®usuka — Hayka O npupone. SBmeHus npupoxasl. PU3NYECKHE SBIICHHUS:

MEXaHUYECKHUE, TEMIOBbIE, JJIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®dusnueckue BennunHbl. 3Mepenne puznueckux BeanunH. Puznyeckue npudopsl.
[lorpemnocts n3MepeHnii MexxnyHapoaHasi CucteMa eIMHUII.

Kak ¢usuka wu  [gpyrue  eCTECTBEHHbIE HAyKd  H3Y4arOT  IPUPOAY.
EctecTBeHHO-HAYUYHBIN METOJ] MO3HAHUSA: HA0II0/IeHNE, TOCTAHOBKA HAYYHOTO BOIIPOCa,
BBI/IBIDKEHUE TUIIOTE3, SKCTIEPUMEHT 0 IPOBEPKE TUIIOTE3, 00bICHEHNE HAOII0aeMOro
apreHus. Onucanne GU3NUECKUX SIBJICHUN C TOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu
MexaHnudeckue, TEIIOBBIC, dJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
dusnyeckre mpuOOpsI U MPoIieaypa MPSMbBIX U3MEPEHHUI aHAJIOTOBBIM U IIU(PPOBBIM
npudopom.

JlabopamopHwvie pabomul u onvimol

Omnpenenenue 1EeHBI JEICHUS KAl HK3MEPUTEIHHOTO MIPUOopa.

N3mepenue paccTossHui.

N3mepenne 00bEMa )XUAKOCTH U TBEPOTO Tea.

Ornpenenenne pa3MepOB MalbIX TEIN.

N3mepenne TemmnepaTypbl PYU NOMOIIHX )KUAKOCTHOTO TEPMOMETPA U JATUHKA
TEMIIEPATYpHI.

[IpoBeneHne uccneqoBaHus MO MPOBEPKE TMIOTE3BI: NAIBHOCTh MOJETA MIAPUKA,
MYIIEHHOTO0 TOPU30HTAIBLHO, TeM 00JIblile, YeM OOJIbIlIe BBHICOTA ITyCKa.

Paznean 2. IlepBoHayasibHble CBeJICHHSI O CTPOEHNH BelleCTBA

CrpoeHnue BemecTBa: aTOMbl U MOJIEKYJIBI, UX pasMepsl. OIBIThI, JOKa3bIBAIOIINE
JVCKPETHOE CTPOEHUE BEIIECTBA.

JIBrkeHue yactull BemecTBa. CBsI3b CKOPOCTH JBUKEHUS YACTHUL C TEMIIEPATYPOU.
BbpoyHoBckoe nBukenue, nuddysus. BzanmonelicTBre 4acTHI] BEIIECTBA: MPUTIKEHUE
Y OTTAJIKABaHUE.

ArperaTHple COCTOSIHMS BELIECTBA: CTPOECHUE Ta30B, JKUAKOCTEH H TBEPABIX
(KpUCTaIIMYecKnux) Tel. B3auMocBs3b MEXKIy CBONCTBaMHU BELIECTB B Pa3HbIX
arperaTHbIX COCTOSHHMSIX M HX aTOMHO-MOJIEKYJIAPHBIM CTpoeHueM. OcoOeHHOoCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Ha6nronenue O6poyHOBCKOTO JBUKEHUS.

Habmonenue nuddysumn.

HaGnronenue siBieHuid, OOBSCHSIONIMXCS TMPUTSHKCHUEM WM OTTaJIKUBAHUEM
YaCTHI] BEIIECTRA.
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Jlabopamophvie pabomwi u onvimol
OreHnka quaMeTpa aToMa METOJIOM PSIOB (C UCTIONIb30BaHUEM doTorpaduii).
OnbITHI IO HAOTIOJIEHUIO TEIIJIOBOTO PACIIMPEHHUSI Ta30B.
OnbITHI 110 OOHAPYKEHUIO JCHUCTBHSI CUIT MOJICKYJISIPHOTO IPUTSHKEHUS.

Pa3nen 3. /IBukeHune v B3auMoelicTBHE TeJl

Mexanundeckoe nBrxeHue. PaBHoMepHOE 1 HepaBHOMEpHOE ABMkKeHUE. CKOPOCTb.
Cpenssisi CKOpOCTbh IPH HEPABHOMEPHOM JABMKEHUU. Pacuér myTH U BpEMEHU IBU>KEHHS.

SBnenue nHepuuu. 3aKOH MHEpPLUMH. B3auMoaecTBIE Tell KaKk IPUYMHA U3MEHEHUS
CKOPOCTH JBWKEHHs Tell. Macca Kak Mepa MHEPTHOCTH Teina. IInoTHOCTH BeecTsa.
CBsI3b TUNIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €AMHHIIE 00BEMA BEIIECTBA.

Cuia Kak XapakTepucTuka B3aumojencTBus Ttei. Cuna ynpyroctu u 3akoH ['yka.
N3mepeHne CUitbl ¢ IOMOIIBIO TUHAMOMETpa. SIBIIeHHE TATOTEHU U cuiia TshkecTH. Cuna
TSDKECTU Ha Ipyrux ruianerax. Bec tema. HesecomocTs. CrioskeHMe CUII, HalpaBIEHHBIX
no oaHou mpsimoil. PaBHomelcTByromas cwi. Cuia TpeHus. TpeHHe CKOJIbKEHUsS U
TpEHHUeE NMOoKosl. TpeHue B IpupoIe U TEXHUKE.

Llemoncmpayuu
Haboienne MexaHu4eckoro JBUKECHHS Teja.
N3mepenune ckopoCcTH NPSMOJMHENHOTO IBUKEHHUS.
HabGunoienue siBJeHUs UHEPIIUH.
Hab6umoienne nu3mMeHeHust CKOpOCTH P B3aUMOICHCTBUH TE.
CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TEIL.
CrnoxxeHue cuJjl, HapaBJIEHHBIX 110 OJHOW MPSAMOM.

JlabopamopHwvie pabomul u onvimol

OmnpeneneHre CKOPOCTH PABHOMEPHOT'O JBMKEHUS (IIapHKa B KUJIKOCTH, MOJIETTH
AIIEKTPUYECKOTO aBTOMOOMIIS U TaK Jajiee).

Omnpenenenue cpeHE CKOPOCTU CKOJBbXKEHUS OpycKa WM IapuKa M0 HaKJIOHHOU
MIJIOCKOCTH.

Onpenenenre IIOTHOCTH TBEPIOTO TeNa.

OnbITHl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTXKEHUS (JIeopmManun) npyKUHBI
OT IPUJI0KEHHOU CHUJIBL.

OnbITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbl TPEHUS CKOJIBKEHHS OT Beca Tela
U XapakTepa COMPUKACAIOIIUXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, J)KUAKOCTEH M ra3oB

Hasnenue. CriocoObl yMEHBIICHHS W yBEJIWYEHUs nAaBiieHus. JlaBneHue rasa.
3aBUCHUMOCTD JIaBJIEHUs raza ot o0bEMa, Temiepatypsl. Ilepenaya naBnenus TBEPILIMU
TEJIaMH, JKMAKOCTAMH M Tra3amu. 3akoH Ilackama. IIHeBMaTmyeckne MallvHBIL.
3aBUCUMOCTh JIaBJICHUS JKUIAKOCTH OT TiyOuHBI. ['mapocTaTuueckuii mapajokc.
CooOmmaromuecs cocynbl. [ 'nipaBnuyeckue MexaHu3Mbl.

Atmocdepa 3emnum U arMmocdepHoe aaBieHue. lIpuyuHBI CyleCTBOBaHMS
BO3ylIHONW o6onouku 3emin. OnbiT Toppuueru. M3mepenue atMochepHOTro
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JaBJIEHUS. 3aBUCUMOCTh aTMOC(HEPHOTO JAABJICHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[TpuGopsl 1t U3MEpeHus: aTMOCHEPHOTO TaBICHUSA.

JlercTBrE )KUAKOCTU U ra3a HAa MOTPYKEHHOE B HUX TEJO. BeITaKnBaromas
(apxumenoBa) cuiia. 3akoH Apxumena. [InaBanue Ten. BoznyxormiaBanue.

Jlemoncmpayuu

3aBUCHUMOCTb JIaBJIEHUS I'a3a OT TEMIEPATYPHI.

Ilepenaua naBieHUs KUJIKOCTHIO U TA30M.

Coobmrarouecs Cocy/ibl.

['mppasnrueckuu rpecc.

[IposiBinenue nericTBus aTMOCHEPHOTO JTABICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHON YaCTH TeJla U
IJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CHJIBI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue IUIaBaHWs TeN: IUIABAHUE WIIA TOTPYKEHHUE TEJI B 3aBUCUMOCTH
OT COOTHOUIEHUS IUIOTHOCTEN TEJA U AKUJIKOCTH.

JlabopamopHwvie pabomul u onvimol

HccnenoBanne 3aBUCMMOCTH Beca Tella B BojAe OT 00bEMa NOrpyKEHHON
B KUJKOCTb YaCTH TEJNA.

OnpeneneHre BBITAIKUBAIOIMIEH CHIIbI, JEHCTBYIOLIEH HAa TENO, IOrPYXKEHHOE
B KAJKOCTb.

[IpoBepka HE3aBUCHMMOCTH BBITAJIKMBAIOIIEH CHUJIbI, JCUCTBYIOLIEM Ha TEJO
B KHUJKOCTH, OT MAaCChI TEJIa.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CUJIbI, JTEHCTBYIOIIEH
Ha TeJIO B )KUJIKOCTH, OT 00BbEMA MOTPYKEHHOHN B )KHUJIKOCTh YaCTH TeJa U OT INIOTHOCTH
KUIKOCTH.

KoncTpynpoBanue apeomerpa WM KOHCTPYUPOBAHUE JIOJAKUA U ONPENEIICHHE €€
IPY30II0ABEMHOCTH.

Pazgea S. PaGoTra u MOIIHOCTH. DHEpPIrus

Mexanudeckas padbota. MOITHOCTb.

[IpocTeie MEXaHU3MBI: phIyar, OJ0K, HAaKJIOHHAs MI0CKoCTh. [IpaBuio paBHOBecHUs
peiuara. [IpumMeHeHue npaBuiia paBHOBECUSI pblyara K OJOKY. «30JI0TOE MPaBUIIO»
mexanuku. KITJ[ mpocTeix mexanu3moB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas sHeprusa. Kunernueckas u noreHunaibHas sHeprus. [Ipespamenue
OJIHOTO BHUJIa MEXaHUYECKOW SHEPTHUH B IPYTrOM. 3aKOH COXPAHEHHUSI SHEPTHH B MEXAHUKE.

Jlemoncmpayuu
[IpuMepsl IPOCTHIX MEXAHU3MOB.

JlabopamopHwvie pabomul u onvimol

Omnpenenenne pabOTHl CHJIBI TPEHUS TPU PABHOMEPHOM JBIDKEHUU Teja
10 TOPU30HTAILHON TTOBEPXHOCTH.

UccnenoBanue ycinoBuii paBHOBECHS phluara.
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N3mepenne K11/l HaKTOHHOM TIIOCKOCTH.
N3yuyenue 3ak0Ha COXpaHEHUSI MEXAHUYECKOU SHEPTUN.

8 KIIACC

Pa3nen 6. TensioBbIe IBJICHUSA

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKON TEOPUH CTPOEHUS BEIIECTBA.
Macca u pazmepbl aTOMOB U MOJIEKYJT. OTBITHI, MOITBEPKIAOIINE OCHOBHBIE TTOJIOXKEHUS
MOJIEKYJISIPHO-KHHETUYECKOU TEOPHH.

Monenun TBEPHOTO, KUAKOTO W  Tra3000pa3HOTO  COCTOSHUN  BEIECTBA.
Kpucrannmuueckue u amopdubeie Tena. OObSICHEHHWE CBOMCTB Ta30B, JKUJIKOCTEH U
TBEPIBIX TEJI HA OCHOBE MOJIOKEHUI MOJIEKYISIPHO-KUHETUUECKOI Teopun. CMaunBaHue
Y KallWUIAPHBIC sIBJICHUSA. TemioBoe paClIMpEeHHE U CXKATHE.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIMJIOBOIO JABM)KEHHUSI YACTHII.
Buytpennsis sneprus. CriocoObl U3MEHEHHUsSI BHYTPEHHEH SHEPTHM: Terionepeaada u
coBepiieHne paboTel. Buael Temionepenayd: TEMJIOMPOBOJIHOCTh, KOHBEKITHS,
W3JTy4YCHHUE.

KonnuecTtBO TemnoThl. YaeidbHas TEMIOEMKOCTh BelIeCTBA. TemiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHME TEIJIOBOTO OanaHca. IlnaBneHue m oTBepjeBaHUE
KPUCTAIMYECKUX BEIIECTB. YJeJbHas TeruioTa IulaBieHus. IlapooOpasoBanue wu
koHaeHcarusa. Mcmapenme. Kunenue. VYnpenbHas Temuotra  mapooOpa3oBaHUAL
3aBUCUMOCTh TEMIIEPATYPhI KUTIEHUS OT aTMOC(EPHOTO AaBJICHUS.

BnaxHocTts Bo3ayxa.

DHeprus TOIIMBA. Y IeJbHasl TEII0Ta CrOPaHHUSL.

[Tpunnmner paboTel TeroBbix aBuratenaei KII teroBoro asurarens. TermoBbie
JIBUTATEJM U 3aLUATA OKPYKAIOLIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUHU B TETJIOBBIX MPOIIECCaX.

Jlemoncmpayuu
Hab6nronenue O6poyHOBCKOTO ABUKCHUS.
HabGmonenune nuddysuu.
Hab6nroneHue siBICHUI CMauynBaHKS W KaMILIPHBIX SIBJICHUH.
HaOmronenue TemioBoro pacumpeHus Tel.
M3MeHeHWe JaBJIeHWS Ta3a MpH HM3MCHCHHHM O00BbEMAa W HArpeBaHUHU WM
OXJIAXKJICHUH.
[IpaBuna u3MepeHHS TEMITEPATYPHI.
Bubl Tenonepenaym.
OxyaxieHue IpU COBEPILICHUH PaOOTHI.
HarpeBanue npu coBepiiieHUH padOThl BHEIIIHUMU CHUJIAMHU.
CpaBHEHHE TEIIIOEMKOCTEH pa3IMuHbIX BEIECTB.
HaOmronenne KkuneHus.
Hab6nrogeHue mocTosHCTBA TEMIIEPATYPhI IPH TJIABJICHUH.
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Mopenu TeIIOBBIX ABUTATEIIEH.

JlabopamopHhwvie pabomul u onvimol

OnbITHI IO OOHAPYIKEHUIO TEUCTBHS CHJI MOJICKYJIIPHOTO TIPUTSHKCHHUSI.

OnbITHI IO BBIPAIIMBAHHUIO KPUCTAJJIOB TOBAPEHHOM COJIM MIIM caxapa.

OnpITel MO HAOMIOJIEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, KUIAKOCTEH U TBEPABIX
TEJN.

Omnpenenenue naBieHus BO3AyXa B OaJUIOHE ITTPULIA.

OnebITHl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJIEHHUS BO3JyXa OT €ro o0béma u
HarpeBaHus WA OXJIAXKICHHUS.

[IpoBepka THUMOTE3bl JUHEWHOW 3aBUCHUMOCTH JIMHBI CTOJIOMKA IKUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGumoienne n3MeHeHus: BHyTpEHHEH 3HEPIUM Tejla B pe3yJIbTaTe Teruionepe1adu
U pabOThI BHEIITHUX CHII.

WccnenoBanue siBieHHs TEIOOOMEHA IMPU CMENIMBAHUU XOJIOJAHON U ropsyei
BOJIBI.

Omnpenenenre KOJWYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOW MpH TEII00OMeHe
C HarpeTbIM METAJUINYECKAM LAJIAHAPOM.

Onpenenenue ynenbHON TEMNTOEMKOCTH BEIIECTBA.

Hccenenosanue npouecca uCapeHus.

Ornpenenenne OTHOCUTENBHON BJIAXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHOW TEIUIOTHI IUIABJICHUS JIbJA.

Paznen 7. JinekTpuyecKne 1 MATHUTHBIE SIBJICHUS

OnekTpuzainus Tel. J[Ba poaa dSIeKTpUUECKUX 3apsaoB. BzaumopeictBue
3apspKeHHBIX Tel. 3akoH KylioHa (3aBUCMMOCTD CHITBI B3AaUMOJICHCTBHS 3aPSAKEHHBIX TEIl
OT BEJIMYMHBI 3aPSJI0B U PACCTOSHUSI MEXKAY TelaMu).

OnekTpuueckoe mojie. Hanpspk€HHOCTh  AnekTpuueckoro mnojs.  [IpuHiun
CYNEPHO3ULIUH JIEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn »snekTpudeckux 3apsAnoB. OJNEMEHTAPHBIA DJIEKTPUYECKUN  3apsl.
Crpoenue atoma. [IpoBOAHUKHM W IUAJIEKTPUKUA. 3aKOH COXPAHEHUS DJIEKTPUYECKOTO
3apsaa.

DJIEKTPUYECKUM TOK. Y CJIIOBHS CYIIIECTBOBAHUS JICKTPUUYECKOro ToKa. McTounuku
MOCTOSIHHOTO TOoKa. JIeHCTBUS 3JIEKTPUUYECKOTO TOKa (TEIJIOBOE, XHUMHYECKOE,
MAarHUTHOE). DIIEKTPUUYECKHUI TOK B XKHUJKOCTSIX U razax.

OnekTpuueckas uenb. Cuiia Toka. DneKkTpudyeckoe HanpsixeHue. COnpoTUBIECHUE
MPOBOJAHUKA. YIEJIbHOE COMPOTHBIICHHE BellecTBa. 3akoH Oma il ydacTKa Iemu.
[TocnenoBaTenbHOE U ApALICIBHOE COETMHEHNE MPOBOIHUKOB.

PaboTa 1 MOLTHOCTH 31eKTpUdecKoro Toka. 3akoH [xoyns—Jlenua. Dnekrpudyeckue
IIEMU ¥ TIOTPEONTENH ICKTPUIECKON 3Heprun B ObITy. KOopoTkoe 3aMbIkaHue.

[ToctostHHble MarHuThl. B3anMoaencTBHE NOCTOSHHBIX MArHUTOB. MarHutHoe
nosie. MarauTHoe noJie 3eMJIM U €ro 3HaYeHHE I KU3HU Ha 3emiie. OnbIT DpcTeaa.
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MarauTHoe ToJje 3JIEKTPUYECKOro TOKa. [IpuMeHeHHne SIeKTPOMAarHUTOB B TEXHUKE.
JlelicTBME MAarHUTHOTIO MOJS HA IPOBOJHUK C TOKOM. DJIEKTPOJBUIATENb IOCTOSHHOTO
Toka. Mcnosib30BaHHWE BIEKTPOJABHUraresied B TEXHUYECKUX  YCTPOWCTBAX M
Ha TPaHCIIOPTE.

Onbitel ®Dapanes. SBIeHHE 3JIEKTPOMArHUTHOM HMHAYKUMHU. IlpaBuno Jlenna.
Onextporenepatop. CrocoObl MONYYSHHUS AIEKTPUUECKOW SHEPTHH. DJIEKTPOCTAHIIUU
Ha BO300OHOBIIIEMBIX HCTOYHUKAX YHEPTHUU.

Llemoncmpayuu
DJIeKTpU3anus Ted.
JIBa poaa aNeKTpUYECKUX 3apsAI0B U B3AUMOJEHUCTBUE 3aPSKEHHBIX TEJL.
Y CTpOUCTBO U JIEUCTBUE JIEKTPOCKOMA.
DIIeKTpOCTaTUYECKass MHIYKIHUSI.
3aKOH COXpPAHEHUS AIICKTPUUECKUX 3aps/I0B.
IIpOBOIHUKY U JUBJIEKTPUKH.
MoaenupoBaHue CUIIOBBIX JTUHUAN 3JIEKTPUUYECKOTO TTOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JlelicTBHS DIEKTPUYECKOTO TOKA.
DNEKTPUYECKUN TOK B KUJIKOCTH.
["a30BbIi1 pa3ps.
N3mepenue CHIIbl TOKa aMIIEpMETPOM.
N3Mepenue aneKTpruIeCKOro HarpsKeHUs. BOJIbTMETPOM.
PeocTat 1 Marazud COnpoOTUBIICHUH.
BzaumopencTBre NOCTOSIHHBIX MAarHUTOB.
MoaenupoBaHre HEBO3MOKHOCTHU Pa3/IeJICHUs ITOJIFOCOB MarHUTa.
MoenupoBaHre€ MarHUTHBIX MTOJIEH MMOCTOSHHBIX MArHUTOB.
OmneIT Opcrena.
MarnutHoe 1oJsie Toka. DJIeKTPOMAarHuT.
JlelicTBrE MAarHUTHOTO TIOJISI HA IIPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MMOCTOSTHHOTO TOKA.
HccnenoBanue ABIEHUS DIEKTPOMArHUTHOM UHIYKIIAH.
OmnbiTer apanes.
3aBUCHUMOCTH HAIIPABJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BO3HUKHOBEHHS.
DNEeKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamophwvie pabomul u onvimol
OMnBITHI TT0 HAOJTIOICHUIO SJICKTPU3AIIUHU TEJ HHIYKIIUCH U TIPH CONMPUKOCHOBCHHH.
HWccrnenoBanue ISHCTBUS 3JIEKTPUICSCKOTO TOJIS Ha MPOBOJIHUKH U JTHAJICKTPHKH.
CoOopka u nmpoBepka padOThI JIEKTPUIECKOHN 1IETH MOCTOSHHOTO TOKaA.
H3mepenue u perympoBaHue CHUIIBI TOKA.
N3mepenue u peryaupoBaHue HATPSHKCHUS.
HccnemoBanne  3aBHCHMOCTH  CHJIBI  TOKa, HIYIIETO  4Yepe3  PEe3UCTOp,
OT CONPOTHBIICHUS PE3UCTOPA U HAIIPSDKEHUS HA PE3UCTOPE.

10
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OneITBl, JAEMOHCTPUPYIOIIHE 3aBHCUMOCTb 3JIEKTPUYECKOTO COMNPOTHUBIICHUS
MIPOBOJAHUKA OT €r0 JUIMHBI, INIOIAAU TONEPEYHOTO CEUEHUS U MaTepUalIa.

[IpoBepka npaBuia CIOKEHHS HAIPSKEHUW MPU MOCIEA0BATEILHOM COEIUHEHUU
JBYX pE€3UCTOPOB.

IIpoBepka npaBuia st CUJIbI TOKA MTPU NapajuIeIbHOM COEUHEHUH PE3UCTOPOB.

Omnpenenenue pabOTHI TEKTPHUUECKOT0 TOKA, UAYIIETO Yepe3 PEe3UCTOP.

OnpeneneHre MOIHOCTH JIEKTPUYECKOTO TOKA, BBIIEISIEMOM Ha PE3UCTOPE.

HccnenoBanne 3aBUCHUMOCTH  CHJIBI  TOKa, MAYLIEr0 4YEpe3  JaMIIOUKY,
OT HaNpPsHKEHUS HA HEW.

Onpenenenue K11/ narpesarensi.

HccenenoBaHre MarHUTHOTO B3aMMOJIEHCTBHSI IOCTOSIHHBIX MarHUTOB.

W3ydyeHre MarHuTHOTO TOJIA MOCTOSTHHBIX MAarHUTOB MPU UX 00bETUHEHUH U
pa3iciiCHUH.

HccnenoBanne NelcTBUSA AIEKTPUUECKOT0 TOKA HA MATHUTHYIO CTPEJIKY.

OnepIThl, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI B3aUMOJCHCTBUS KaTyLIKU
C TOKOM M MarHuTa OT CHJIbl TOKA U HallpaBJIEHUS TOKA B KaTYILKE.

N3ydenne 1eiicTBUSA MATHUTHOTO MOJIS1 HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBaHue u u3ydeHue padoThl JIEKTPOABUTATEIIS.

N3mepenne K11/l anekTpoaBuratelbHOM yCTaHOBKHU.

OnbITHI IO UCCIIEAOBAHUIO SIBJICHUS JIIEKTPOMAarHUTHON MHIYKIIMH: UCCIIEI0BAHNE
W3MEHEHUM 3HAYCHHS U HAIPABJIEHUS HHAYKIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexanuueckue siBJIeHUS

Mexannueckoe  aBmwkeHME. MarepuanbHas — Touka. Cucrema — OoTcuéra.
OTHOCUTENIBHOCTh ~ MEXaHMYECKOTO  JBWXKEHUs. PaBHOMEpHOE MPSAMOJIMHEITHOE
nBr>keHue. HepaBHoOMepHOe mnpsiMoiMHENHOE ABWKEHHE. CpenHsass U MrHOBEHHAas
CKOPOCTB TeJIa ITPU HEPABHOMEPHOM JIBUKEHHH.

Yckopenue. PaBHoyckopeHHOE MpsiMosinHEitHOe ABIKeHne. CBOOOAHOE Ma/ieHue.
OmnprTel ['anunes.

PaBHOMepHOE aBMKEeHHME MO OKpykHOcTU. llepuox u wacrora oOpaiieHus.
JIunenHas u yrioBast CKOpocTU. LIeHTpoCTpeMHUTENBHOE YCKOPEHUE.

IlepBoiii 3ak0H Herotona. Bropoi 3axkoH Hprorona. Tperuin 3akoH HproroHa.
[IpyHLIMN CYIIEPIIO3UIIUU CUII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUS CKOJbXEHHS, CHJIA
TPEHUS MMOKOSI, IPYTHE BUJIbI TPCHUSL.

Cuna TsHKECTU U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOHOTO MaIeHUsI.
JBmxenue nnaner Bokpyr Connua. IlepBas xocmuueckas ckopocts. HeBecomocTs u
MEepErpy3KH.

11
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PaBHOBecue MmaTepuanbHON TOYKH. AOCOJNIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA € 3aKPEIUIEHHON OChIO BpaleHuss. MOMEHT cuiibl. LIeHTp TskecTu.

Nmnynsc Tema. M3meHeHne wummysnbca. MMiynbc cwiibl. 3aKOH COXpaHEHUS
uMIysbca. PeakTuBHOE ABUKEHUE.

Mexannueckass paboTa U MOIIHOCTh. PaboTa cui TsKecTH, YyNpyrocTd, TPEHHUS.
Cs13b 3Hepruu U padbotsl. [loTeH1IMaNbHAS SHEPTHS TENA, OAHITOIO HaJl TIOBEPXHOCTHIO
3emud. [loTeHnnanbHas sHeprus cxarou npyxuHbl. Kunertnueckas sHeprus. Teopema
0 KUHETHYECKOU 3HEpruu. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTUU.

Jlemoncmpayuu

Habmoienne MexaHn4ecKoro ABMKEHHUS Tella OTHOCUTEIBHO Pa3HBIX TE OTCUETA.

CpaBHEHHE ITyTEH U TPACKTOPHI IBH>KEHHSI OJTHOTO U TOT'O )K€ T€JIa OTHOCUTEIILHO
pAa3HBIX TEJ OTCYETA.

N3mepeHne CKOpOCTH B YCKOPEHUS IPSIMOJIMHENHOTO ABUKEHHS.

HccenenoBanye npu3HaKkoOB PaBHOYCKOPEHHOIO IBUKEHUS.

HaGnronenue nBr>keHus Tejia o OKPYKHOCTH.

HaGmonenne MexXaHWYeCKuX SIBICHUN, MPOUCXOIALIMX B CHCTEME OTCYETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBM)KEHHUM OTHOCHUTEIHHO KaOWHETa
bu3uKH.

3aBUCHUMOCTh YCKOPEHUS TENa OT MACChI TeNa U IEUCTBYIOLIEH Ha HETO CHUJIBI.

Habumoienue paBeHcTBa CHII IPU B3aUMOJICHCTBUU TETI.

N3meHnenue Beca Tesna pu yCKOPEHHOM JBHKECHUH.

[Iepemaua uMmybca nmpu B3aMMOJIEUCTBUU TEI.

[IpeoOpa3zoBaHus SHEPTUH ITPU B3aUMOJEHCTBUU TEIL.

CoxpaHeHHe UMITyJIbca ITPU HEYIIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHHne UMITyJIbCa MPU a0COIIOTHO YIPYTOM B3aUMO/ICHCTBUU.

HaGnronenue peakTHBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKOM SHEPTUU MPU CBOOOTHOM IMaJICHHUH.

CoxpaHeHHE MEXaHWYECKOM SHEpPruM NpU JBWKEHUU TeJla MOJ JEHCTBHEM
MPYKUHBL.

JlabopamopHvie pabomwl u onvimol

KoHcTpyupoBaHnue Tpakrta Il pa3roHa W JaJbHEHIIIET0 PaBHOMEPHOTO JBMKCHUS
[IapuKa WA TEJICHKKH.

OnpeneneHne cpeaHE CKOPOCTH CKOJIBKEHHUS OpycKa WIM JBWIKCHHS IIapuKa
10 HAKJIOHHOM TIOCKOCTH.

OmnpeneneHne yCKOpEHUs Tela MPU PaBHOYCKOPEHHOM JBM)KEHUHU IO HAKJIOHHOM
TUTOCKOCTH.

HccnenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHHU TPU PaBHOYCKOPESHHOM JIBFDKCHUU
0€3 HayaJbHON CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM JBMKEHWU 0€3 HavaabHOU
CKOPOCTH ITyTH OTHOCSITCS KaK Psii HEYETHBIX YHCEIT, TO COOTBETCTBYIOIIUE TPOMEKYTKH
BPEMEHH OJMTHAKOBHI.

12
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HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBXEHHUS OT CHJIbl HOPMAaJIbHOIO
JTABJICHUS.

Onpenenenue K03 HULIMEHTA TPEHUS CKOJIbKEHUS.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenue paOOTBl CHJIBI TPEHUS MPH PABHOMEPHOM JBM)KCHHM Teja
110 TOPU30HTAIILHON TOBEPXHOCTH.

Onpenenenre paOOThl CUIIBI YIPYTOCTU MPHU MOABEME Ipy3a C MCIOIb30BAHUEM
HEIOABUKHOTO U MOJBUKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUsI SHEPTUH.

Pa3nen 9. Mexannuyeckue Ko0Jie0aHUS U BOJHBI

KonebarenbHoe naBmxeHue. OCHOBHBIE XapaKTEPUCTUKUA KojieOaHUM: NEpUon,
4acToTa, aMIUINTyJa. MaremMaTH4eCKu W TPYXKUHHBIM MasTHUKU. [IpeBpaienue
DHEPruu MpH KOJeOaTeIbHOM JIBUKEHHH.

3aryxaromue kojeOanusa. Boinyxxnennsie koneOanusi. Pezonanc. Mexanuueckue
BOJIHBL. CBOICTBa ME€XaHWYECKUX BOJH. IIpomonbHbIE M momnepedyHsie BOJHBL. JMHa
BOJIHBI U CKOpPOCTb €€ pacnpocTpaHeHHs. MeXaHMYeCKHe BOJHBI B TBEPIOM TEIE,
CEHCMUYECKNE BOJIHBI.

3Byk. I'pomkocTh 3Byka u BblcOTa TOHAa. Otpaxenue 3Byka. MH(pa3Byk wu
YJIBTPa3BYK.

Llemoncmpayuu
Ha6nronenue xoe6anuii T€JI O ASHCTBUEM CHJIBI TSKECTH U CHJTBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTH U HA TIPYKUHE.
HaOmnronenue BeIHYXI€HHBIX KOJIEOaHUM M pe30HaHCA.
Pacnpoctpanenue npo0JibHBIX U MOMEPEUHBIX BOJIH (Ha MOJCIH).
HaOmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHI1 PE30HAHC.

Jlabopamophwvie pabomul u onvlmol

Omnpenenenre 4acToThl U Mepuo/ia KoedaHuil MaTeMaTH4eCKOro MasTHUKA.

OnpeneneHre 4acTOThl U MEpUoa KojieOaHUM NPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH TMEpPHOJIa KOJIEOAHUM MOJBEIIEHHOTO K HUTHU Tpy3a
OT JIJTMHBI HUTH.

HccnenoBanne 3aBUCHUMOCTH Iepuoja KojieOaHUM MPYKUHHOTO MasTHHUKA
OT Macchl Ipy3a.

[TpoBepka HE3aBHCUMOCTH MEepHO/ia KoieOaHWi Tpy3a, MOABEIICHHOTO K HUTH,
OT Macchl rpysa.

OnbIThI, JEMOHCTPUPYIOUIME 3aBUCHUMOCTh NEpHOAa KOJeOaHWH NpPYKUHHOTO
MasiTHUKa OT MaccChl Ipy3a U KECTKOCTH MPY>KUHBI.

N3mepenne yckopeHusi CBOOOTHOTO MaICHHUS.

Pa3znen 10. Di1eKTPOMATHUTHOE 10JIE M 3JIEKTPOMATHUTHbIE BOJIHBI

13
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DNEeKTpOMarHuTHOE oJIe. DNeKTpOMarHuTHbHIE BOJIHBI. CaoiicTBa
ANEKTPOMATrHUTHBIX BOJIH. Illkama 3JIEKTpOMarHUTHBIX BOJIH. Fcmosb30BaHUE
3JIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSI3U.

OnexTpoMarHuTHas npuposa ceeta. CkopocTh cBeTa. BoaHOBbBIE CBOICTBA CBETA.

Jlemoncmpayuu
CBolicTBa JIEKTPOMArHUTHBIX BOJIH.
BomHOBBIE CBOMICTBA CBETA.

Jlabopamophvie pabomwl u onvimol
N3yuenune CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C IIOMOIIBI0 MOOMITEHOTO TeneoHa.

Pa3nen 11. CBeToBbIe AABJIEHUSA

JIlyaeBas mogmens cBera. Mcrounukm csera. IIpsMonmHeWHOE pacrnpocTpaHEeHHe
ceera. 3armenus Connua u Jlynel. Otpaxkenue cBera. [lnockoe 3epkano. 3akoH
OTpa)KEHUs CBETA.

[Ipenomnenue cBera. 3akoH TmperomieHus cBera. llomHoe  BHYTpeHHee
oTpakeHue cBera. VCrnojap30BaHHE MOJHOTO BHYTPEHHEIO OTPAKEHUSI B ONTUUYECKUX
CBETOBOJAX.

JIunza. Xox nmydeid B nuH3e. OnTudeckas cucreMa (poroamnmnapara, MUKPOCKOIA U
Teneckona. ['na3 kak ontuueckas cuctema. bin3zopykocTs U JalibHO30PKOCTb.

Paznoxenue 6enoro ceera B ciektp. OnbiTel HetoToHa. ClioskeHHe CIEKTPaTbHBIX
uBeToB. /ucnepcus ceera.

Jlemoncmpayuu
[IpssMosMHEHOE pacIpOCTPAHEHUE CBETA.
OtpaxkeHue cBeTa.
[Tonyyenue n300paxxeHui B INIOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKaJlax.
[Ipenomnenue ceera.
OnTHYEeCKUN CBETOBO/I.
Xon nyuei B coOuparoiiei JInH3e.
XoJ Jiyueu B pacCEUBAIOLIEH JIMH3E.
[Tonyuenne n300pakeHU C MOMOIIBIO JIMH3.
[Tpunnun neictBus oroarmapara, MUKPOCKOTIA U TeJIeCKora.
Mopens riasa.
Paznoxenue 6em0ro cBeTa B CIIEKTP.
[Tonyuenue Oenoro cBeTa NMpu CI0KEHUU CBETA PA3HBIX I[BETOB.

JlabopamopHhwvie pabomul u onvimol
HccnenoBanue 3aBUCUMOCTH yTiia OTPaKEHUSI CBETOBOTO JIyda OT yTJa MMaJICHUS.
N3yuenne xapakTepuCTUK N300paKeHUs MPEAMETA B INIOCKOM 3epKaJie.
HccnenoBanue 3aBUCMMOCTH yTiia MPEJIOMIICHHSI CBETOBOTO JIyda OT yTIJia MaieHus
Ha TPAHMIIE «BO3AYX—CTEKIION.
[TonyueHnne n300pa>keHUI C MOMOIIBI0 COOMPAIOIIIEH JTUH3BI.
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Omnpenenenne GOKYCHOTO PaCCTOSHUS U ONITUYECKOM CHUITbI COOMPAIOLIEH TUH3BI.

OmnBITHI IO Pa3NOKEHUIO OEJIOT0 CBETa B CIIEKTD.

OnbITHl 0 BOCHPUATHIO LBETA MPEIMETOB MPU WX HAOIIOJACHUU Yepe3 LIBETOBbIC
(GUIBTPHI.

Pa3znen 12. KBaHnTOBbBIE SIBJICHUSA

Omnbitel Pezepdopna u mnaHetapHas Mmonenb aromMa. Mojenbs aroma bopa.
Hcnyckanue u noryiomieHue cBera aroMoM. KBanTel. JIMHEeHYaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- u ramma-u3inydeHus. CTpoeHHe aTOMHOTO Spa.
Hyknonnas monens atromHoro sigpa. M3oromnsl. PaguoaktuBHeie nipespanienus. [lepron
MOJIypaciajia aTOMHBIX SITIEP.

SAnepHble peakunu. 3aKOHbI COXPAHEHUA 3aPsAI0BOTO U MACCOBOT'0 YHCEI. JHEPTrus
CBSI3M aTOMHBIX sAnep. CBsA3b Macchl M 3HEpPruv. Peakuuu cuUHTE3a W JENEHUA SEp.
Ncrounuku 3neprun CoaHua U 3BE3.

SlnepHas osHepreruka. JIeWCTBHUS paAMOAKTUBHBIX HW3JyYEHUW HA JKUBBIC
OpPTraHU3MBI.

Jlemoncmpayuu
CrexTpbl U3Ty4EeHHS U TOTJIOIMICHUS.
CrekTphl pa3IuyHbIX Ta30B.
CnekTp Boopoa.
Habmronenue tpekoB B kamepe BuibcoHa.
PaboTa cuérurka HOHU3UPYIOLIUX U3ITYyYEHUH.
Peructpanus uznmydeHust IpUpOIHBIX MUHEPAJIOB U TPOIYKTOB.

Jlabopamophwvie pabomwl u onvimol

HabGnronenue CrutoniHbIX ¥ IMHEHYAThIX CIICKTPOB H3TYUCHUS.

HccnenoBanue TPEKOB: M3MEPEHHE YHEPTUM YACTHIBI IO TOPMO3HOMY IIYTH
(o dhoTorpadusam).

N3mepenne paanoakTUBHOTO (oHA.

IHoBTOpPHUTEIBLHO-00001IAOIMA MOLYJIb

[ToBTOPUTENBHO-00001IAIOINUNA MOJYJIb TpEJHA3HAYEH JUIsl CUCTEMaTH3aluu U
000OLIeHHs MPEIMETHOTO COJIEpPKaHUs M OIbITa JEATEIbHOCTH, MPHOOPETEHHOTO
OpU M3yYEHUU BCEro Kypca (HU3UMKH, a TaKkKe s IMOATOTOBKM K OCHOBHOMY
rOCyIapCTBEHHOMY dK3aMeHY 1Mo (hU3UKE JJIsT 00YYAIOIINXCS, BHIOPABIINUX 3TOT YUEOHBIN
npeaMer.

[lpy w3ydeHWH NaHHOTO MOMAYJS PEATU3YIOTCS W CUCTEMATU3UPYIOTCS BHJIBI
JESTENIbHOCTH, Ha OCHOBE KOTOPBIX OOECTEeUMBaeTCs OCTIDKEHUE MPEIAMETHBIX W
MeTarpeaIMETHBIX MJIAaHUPYEMBIX pe3yJbTaToB oOyueHus, dopmupyercs
€CTECTBEHHO-HAY4YHasi TPAaMOTHOCTb: OCBOEHHE HAyUHbIX METOJOB HCCJIEI0BaHUS
SIBJICHUM TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHATH (DU3UUECKUE SBJICHHUS,

15



/ al d d d dMMd - d. \J1d d. %
denepanbuasg padbouasa nporpamma | Dusuka. 7-9 kiaccel (0a30BBIN OBCHb

NPUMEHSSL TOJIyYEHHBIE 3HAHMS, pelaTh 3a/Jadyd, B TOM YHCIIE KAa4eCTBEHHbIE M
DKCIEPUMEHTAIIbHBIE.

IIpyHIMNHAIBHO AEATENBHOCTHBIA XapaKTep JaHHOIO pa3ielia peaIn3yeTCs 3a CUET
TOT0, YTO OOYYarOIIHUECS BBITOIHSIOT 3a/1aHUSI, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE MOJIyY€HHBIX 3HAHUW PACMO3HABATh U HAYYHO OOBACHATH (U3HUECKHE
SIBJICHUS B OKPY>KAKOLIEH ITPUPOJIE U TTOBCEITHEBHOM KU3HU;

UCII0JIb30BaTh HAYYHbIE METObI UCCIIEI0BaHUS (PU3NYECKUX SIBJICHUI, B TOM YHCIIE
JUISL IPOBEPKU TUIIOTE3 U MOJIYYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSCHATh Hay4YHbIE OCHOBbI HauOoJiee BaXKHBIX JIOCTHXKEHUH COBpPEMEHHBIX
TE€XHOJIOTUWA, HAaIpUMEpP, MPAKTUYECKOIO HCHOJb30BAHUS PA3IUYHBIX HCTOYHUKOB

DPHEPIrUM Ha OCHOBE 3aKOHA IPEBPALICHUS M COXPAHEHUS BCEX H3BECTHBIX BHJIOB
SHEPrUHU.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

N3ydyenne ¢u3uku Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHUsS HaIPaBJICHO
Ha JOCTIIKCHHE IJMYHOCTHBIX, METANPEIMETHBIX W TPEIAMETHBIX 00pa30BaTEIbHBIX
PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

B pesynbrare m3yueHus (U3MKH HAa ypOBHE OCHOBHOTO OOIIETO 00pa3oBaHMS
y obydJarorierocs 0yyT copMHUPOBAHBI CIASAYIOMINE TUIHOCTHBIC PE3YIhTAThl B YACTH:

1) naTPHOTHUYECKOT0 BOCIIUTAHMSA

IIPOSIBJICHHE MHTEpPECa K UCTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCUMCKOU
(du3znueckoil HayKu;

[IEHHOCTHOE OTHOIIEHHE K JOCTHXKEHUSAM POCCUNUCKUX YUEHBIX-(DU3UKOB;

2) rpasKIaHCKOI0 M TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

TOTOBHOCTh K AaKTHBHOMY YYacTUIO B OOCYXKIEHUU OOIECTBEHHO-3HAUYMMBIX
U OTUYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM TPUMEHEHUEM JIOCTIKCHUN
bus3uKy;

OCO3HaHUE BAXKHOCTU MOPATbHO-3TUYECKUX TPUHIIMIIOB B AESTEIBHOCTU YUEHOTO;

3) 3¢TeTHYECKOT0 BOCTIMTAHMS:
BOCIIPHATHE OCTETHYCCKUX KadecTB (U3UYECKON Haykh: € TapMOHHYHOTO
MTOCTPOCHUS, CTPOTOCTH, TOYHOCTH, JIJAKOHHYHOCTH;

4) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

OCO3HaHUE LIEHHOCTH (PU3MYECKON HAyKH KaK MOIIHOIO MHCTPYMEHTAa IO3HaHMS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOIMH, BaKHEUILIEW COCTABISAIOIEH KYJIbTYPHI;

pa3BUTHE HAy4yHOH JI0003HATEIBHOCTH, HWHTEpeca K HUCCIEeI0BATENbCKON
NEATEIbHOCTH;

5) popMupoBaHuUsi KyJIbTYPHbI 310POBbSI 1 IMOLMOHAJIBHOTO 0J1arONOTyYHs:
OCO3HaHWE LEHHOCTH  Oe3omacHoro o0Opa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOTUIECKOM MHPE, BXHOCTH IMPaBHJ O€30IaCHOTO MOBEIEHUs Ha TPAHCIIOPTE,
Ha JIOPOTax, ¢ IEKTPUYECKUM U TEIJIOBBIM 000PYIOBAaHHEM B JIOMAITHUX YCIOBUSX;
cOpMUPOBAHHOCTH HaBbIKa pe()IeKCHU, MPU3HAHUE CBOETO MpaBa Ha OIIMOKY W
TAaKOTO K€ MPaBa y APYTroro 4ejJoBeKa;

6) Tpya0BOIrO BOCIIUTAHMS:

aKTUBHOE YyYacTHE€ B pCIICHWH MPAKTHYEeCKHX 3amad (B paMKaxX CEMbH,
00pa30BaTEeNbHON OpraHM3aIMK, TOPOAd, Kpas) TEXHOJIOTUYECKOW U COIMAILHOM
HAIPaBJICHHOCTH, TPEOYIOMNUX B TOM YUCIIE ¥ PU3NUECKUX 3HAHUIA,

MHTEPEC K MPAKTUIECKOMY H3yUEHUIO PO ECCHil, CBSI3aHHBIX C (PU3HKOI;
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7) 3K0JIOrH4€eCKOro BOCIIUTAHHUS :

OpUEHTAIMs Ha MpUMEHEHUE (PU3MYECKUX 3HAHUU IS pPEIIeHUs 3a7a4 B 00JlacTh
OKpY>Karollel cpeibl, TNIAaHUPOBAHHUS MTOCTYITKOB 1 OIICHKHA WX BO3MOXKHBIX MOCIIEICTBUM
JUISL OKPY>KarOIEeH Cpeibl;

OCO3HaHUE TJIO0ATBHOTO XapaKTepa YKOJOTUUECKHUX MPOOIIEM U ITyTeH UX PEIICHHUS,;

8) aganTauuu K U3MEHSIOUUMCS YCJIOBUAM COLMAIBLHOU M PUPOAHOM Cpeabl:

MOTPEOHOCTh BO B3aMMOJICHCTBHM TPW BBITIOJIHEHUH WCCIICOBAaHUN U MPOCKTOB
(bu3uYecKoi HaPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JPYTHX;

MOBBIIEHNUE YPOBHS CBOEH KOMIETEHTHOCTU YEPE3 MPAKTUUECKYIO IEATEIbHOCTD;

NOTpeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHUH, B TOM yucie (GOpMyIUpOBaTh UJIEH,
MOHSTHS, TUIIOTE3bI O GU3HUECKUX 00BEKTAX U SIBJICHUSX;

OCO3HaHWe Je(PUIIMTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B o00JacTu
buzukwy;

TJIAHUPOBAHKUE CBOETO PA3BUTHSA B MPHUOOPETCHUHM HOBBIX (DU3MUCCKUX 3HAHWIA,

CTPEMJICHHE aHAJIM3UPOBATh U BBISBISTH B3AMMOCBSI3H IPUPOJIBI, 0OIIECTBA U
HSKOHOMUKHU, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3NYECKUX 3HAHUM;

OIICHKA CBOMX JCHCTBHUI C YUETOM BIUSHHS HA OKPYKAIOILIYIO CPENY, BOZMOXKHBIX
rJ100abHBIX MOCIEICTBUIA.

METAINIPEIJMETHBIE PE3YJIBTATHI

B pesyibrare ocBOCHHS MpPOTpamMMbl 1O (U3UKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y  oOyuwatomierocss Oyayr  chOpMHUPOBAHBI  METaIllpeIMETHBIC
pe3yJIbTaThl, BKJIIOYAIONIME IMO3HABATEIbHBIC YHHBEpCAJIbHBIC YYEOHBIC ICHUCTBUS,
KOMMYHHKATUBHBIC YHUBEPCAIbHBIC yUeOHBIC ICHCTBHS, PETYJIATUBHBIC YHUBEPCATbHBIC
y4eOHBIE JIEUCTBUS.

Ilo3HaBaTeibHbIE YHUBEpPCAJbHbIE Y4eOHbIe JeCTBUS
Ba3oBble Jornuyeckue aeicTBUSA:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SBJICHUN);

yCTaHABIWBATH CYMIECTBEHHBIA MPU3HAK KJIACCU(PUKAIINHA, OCHOBAHUS
11t 00001IeHUS M CPAaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B paccMaTpUBaeMbIX (hakTax, TaHHBIX
Y HaOJIIOJICHUSX, OTHOCAIIUXCS K (DU3NUYECKUM SIBICHUSIM;

BBISBJISITH IPUUYMHHO-CIIC/ICTBEHHBIC CBSI3U MPU M3YUYCHUH (PU3NUECKUX SIBJICHUN U
MPOLIECCOB, JE€NaTh BBIBOJBI C MCIOJb30BAHUEM JCAYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKIIOUE€HHM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (PU3MUYECKUX BEJTUYNH;

CaMOCTOSTEIILHO BBIOMpATh CHOCOO pemieHus ydeOHOW (U3MUecKon 3amadu
(cpaBHEHHE HECKOJIBKUX BAPUAHTOB PEIICHUS, BRIOOP HAMOOJIEe MOIXOISAIIETO C yUETOM
CaMOCTOSITENIHO BBIJICJICHHBIX KPUTEPUEB).
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ba3oBble uccieaoBaTe/IbCKUe JeHCTBUS:

UCIIOJIb30BaTh  BOIMPOCHI KaK HCCIEAOBATEIBLCKUM HWHCTPYMEHT TO3HAHUS,

MPOBOJINTh MO CAaMOCTOATENBHO COCTABJIICHHOMY IUIAHY OIIBIT, HECJIOXKHbBIN
bU3MYEeCKuil OKCIEPUMEHT, HEOOJbIIoe HCCIAeAOBaHNE (PU3NYECKOTO  SIBIICHUS;

OIICHUBATh HA MPUMEHUMOCTH U JOCTOBEPHOCTH MH(POPMAIIHIO, TIOJIYICHHYIO B X0/1€
MCCJICIOBAHUS UM DKCIIEPUMEHTA;

CaMOCTOSATEeNIbHO (popMynupoBaTh O0O0OOIIEHWS W BBIBOJLI IO pe3yJibTaTam
MPOBEEHHOT0 HAOJIOICHUS, OTIBITA, UCCIICIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JajbHelIee pa3BuUTHE (U3UYECKUX IPOIIECCOB,
a TaKXe BBIJIBUTATh MPEANOJOKEHUS 00 WX pa3sBUTUM B HOBBIX YCIOBHUSX U
KOHTEKCTaX.

Pabora c undopmanmeii:

OPUMEHSTh Pa3NUYHbIE METOJbl, HMHCTPYMEHTBHI M 3allpOChl NpPU TIOUCKE
U oTOOpe MHbOpMAlMU WU JAHHBIX C YYETOM MPEATIOKEHHOW yuyeOHOU (Pu3ndecKoi
3a/a4H;

aHaM3UPOBaTh, CUCTEMATU3UPOBAaTh U  HUHTEPIPETHPOBATH  UHGPOPMALUIO
pa3NUYHBIX BUAOB U (POPM MpeCTaBICHUS;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIBbHYIO (pOpMY IpeacTaBlieHHs] HHPOPMALUU U
WUITIOCTPUPOBATh pellaeMble 3aJaud HECIOKHBIMU CXEMaMH, JuarpaMMaMi, HHOM
rpadukoil 1 ©X KOMOWHAITUSMH.

KomMMmyHUKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe JeCTBUS:

B XOA€ OOCYXIEHHsI y4eOHOTrO MaTepuaya, pe3yiabTaToB J1abOpaTOpPHBIX padoT
¥ TMPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXJTaeMOW TeMbl M BBICKAa3bIBATh
UJcH, HalleJICHHBIE Ha pelIeHHe 3a7adyd W MOoJAJep)KaHue OJiaroXenaTeIbHOCTH
OOIIIEHHS;

COTIOCTABJIATh CBOU CYXKJICHUSA C CYXICHHSAMH JPYTUX YYaCTHHKOB JHAJIOTa,
OOHapYKUBATh PA3IMYUE U CXOJCTBO MTO3UIIHIA;

BBIpaXKaTh CBOIO TOYKY 3PCHHUS B YCTHBIX U IMMCHBMEHHBIX TEKCTaX;

nyOJIMYHO TPENCTABIIATh PE3YJIbTAThl  BBIMOJHEHHOTO (PU3MYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHUS, TIPOCKTA).

IOHUMATh ¥ UCTIOJIL30BATh MPEUMYIIECTBA KOMAHTHOW U HHIUBUIYaTHbHOU paOOTHI
IIPH PEIICHUN KOHKPETHON (hPU3MUECKOi MpOOIeMBI;

NPUHUMATh IIEJT COBMECTHOW IESATEIBLHOCTH, OPraHM30BBIBAThH JCUCTBUS IO €€
JOCTH)KEHUIO: PaCIpeAeisiTh PO, 00CYKAAaTh MPOIECChl U PE3yJIbTaThl COBMECTHOM
paboThl, 00001IATh MHEHUS HECKOJIBKUX JIFOJEH;

BBITIOJIHATH CBOIO YacTh PabOTHI, JOCTUTAs KAYECTBEHHOTO Pe3yJIbTaTa 1o CBOEMY
HAIPABJICHUIO U KOOPJIMHHUPYS CBOH JICHCTBUS C IPYTUMH YICHAMU KOMAaH]IbI;

OIICHMBAaTh KauyeCTBO CBOEr0 BKJIAga B OOMMHA TPOAYKT IO KPUTCPHSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM yUACTHUKAMHU B3aHMMOJICHCTBHS.

19



®denepanbHas pabouas nporpamma | Dusuka. 7-9 knaccel (0a30BbIN YPOBEHB)

PeryasiTuBHbIe YHHBEpPCAJIbHbIC Y4eOHbIEe TeHCTBUS
Camoopranusanus:

BBISIBJISITh NPOOJIEMbl B KU3HEHHBIX M Yy4E€OHBIX CHUTyalUsAX, TpeOyroUmx
TUTSl petieHust PU3nIecKrux 3HaHUM;

OpUEHTHUPOBATHCS B PA3IUYHBIX MOAXOAAX MPUHSITHS PEIICHUN (MHAUBUAYAIBHOE,
NPUHATHUE PEILLICHUS B TPYIIE, IPUHATUE PELICHUN TPYIIOi);

CaMOCTOSTEIILHO COCTABJISITh QJITOPUTM pelieHUsT (PU3NYeCcCKoi 3a1auu WK TUIaHa
UCCJICIOBAaHUS C YYETOM MMEIOIINXCS PECypCcOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBaTh MpejjiaraeMble BApUaHThI PEIICHHM;

7ienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.

CaMOKOHTPOJIb, 3MOUMOHAIbHBII HHTEJJIEKT:

JaBaTh AICKBATHYIO OLICHKY CUTYyallMy U IIPEAJIAraTh IUIaH €€ U3MEHEHHS;

OOBSACHATh NMPUYUHBI JOCTHXKEHHS (HEJOCTUXKEHHUS) Pe3yJbTaTOB JEATEIbHOCTH,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCHTh KOPPEKTHUBBI B JICSITEIBHOCTh (B TOM 4YHCJIE€ B XOJ BBIIOJIHEHUS
(U3MYECKOTO HCCIENOBaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENbCTB,
U3MEHUBIINXCS CUTYyallui, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBHSIM.

CTaBUTh ce0d Ha MECTO JAPYroro 4ejJoBeKa B XOJIe Clopa WIH JAUCKYCCHH
Ha HAyYHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTUKY JAPYTOro.

MpU3HABaTh CBOE MPABO HAa OMMOKY MPU pEHICHUH (U3MYECKUX 3a7a4 WA
B YTBEPKJICHUAX HAa HAYYHBIE TEMBI U TAKOE K€ MPABO APYTrOTO.

INPEAMETHBIE PE3YJIBTATbHI

K koHiy oOyuenus B 7 Kjacce TpeIMETHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH y 00YJAIONITUXCS YMEHUI:

WCIIOJIh30BaTh TOHATHSA: (U3MUECKHE W XUMHUYECKHE SBJICHHS, HAOIIOICHHE,
OKCIIEPUMEHT, MOJIeTb, TUTIOTE3a, CAUHUIIBI (PU3MUYECKUX BEITUYHH, aTOM, MOJICKYJIa,
arperaTHble COCTOSIHMSI BemlecTBa (TBEpIOE, JKUIKOE, ra3000pa3HOE), MEXaHUYECKOe
JIBH)KEHUE  (paBHOMEpPHOE,  HEPABHOMEPHOE,  MOPSIMOJIMHEHHOE),  TPAEKTOpHUS,
paBHOAeHCTBytoIass cuil, Jaedopmanus (ymnpyras, IUlacTUYecKas), HEBECOMOCTb,
COOONIAIOITUECS COCY/IbI;

paznuyath siBieHus (nuddy3us, TEIIoBOe JBUXKEHHWE YaCTHI[ BEIECTBa,
PaBHOMEPHOE JBUXEHHUE, HEPABHOMEPHOE JIBMKCHUE, MHEPLUS, B3aUMOJICUCTBUE TEN,
paBHOBECHE TBEPABIX TEJN C 3AKPEIUIEHHOW OCBhIO BpalEHHUs, Iepefadya JaBJICHUS
TBEPIBIMU TEJaMH, XKUIKOCTAMU U razamu, aTMochepHOe HaBJieHHUE, IJaBaHUE Tell,
MPEBPAICHUS] MEXaHUYECKON SHEPruM) MO ONHCAHUIO UX XapaKTEPHBIX CBOICTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX TAHHOE (PU3UUECKOE SBIICHUE;

pacno3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3MUYECKHUX SIBIICHUA B OKPY’KaIOIIEM
MUpE, B TOM 4ncie GU3NIECKUE SIBJICHUSI B IPUPOJIC: IPUMEPHI IBUKEHUS C Pa3TMIHBIMU
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CKOpPOCTSIMM B JKMBOW M HEXWBOW NPHUPOAE, ACHUCTBHE CUIIBl TPEHUS B NPUPOAE U
TEXHHUKE, BIMSHUE aTMOC(EPHOrO NAaBJIECHMsI HA JKUBOM OpraHu3M, IJIaBaHUE pbIO,
pBlUaru B TEJE YEJIOBEKA, IPU ITOM INEPEBOAUTH MPAKTUYECKYIO 33Jauy B y4yeOHYIO,
BBIJIETISITh CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3HUUECKUX SIBJICHUM;

ONKCHIBATh HW3YYEHHbIE CBOMCTBA Te€l U (U3MUECKHUE SIBJICHUSA, HCIIOJIb3Ys
¢duznyeckue BeTMUUHBI (Macca, 00bEM, IUIOTHOCTh BEIECTBA, BPEMs, IyTh, CKOPOCTH,
CpemHsisl CKOPOCTh, CWJIA YIIPYTOCTH, CWJIA TSDKECTH, BEC TeJa, CWIJIA TPEHMS, JaBJICHUE
(TBEpIlOTO TENa, KMUIAKOCTH, rasa), BBITAJKHUBAIOLIAS CHJIA, MEXaHW4yecKas pabora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(QQUIMEHT TOJE3HOTO JeHCTBUS
MEXaHU3MOB, KMHETUYECKas U MOTEHIMAJIbHAS SHEPIHs), IpU ONMUCAHUU MPABUILHO
TPaKTOBaTh (PU3UUECKUN CMBICIT UCHOIB3YEMBIX BEJIMUMH, UX 0003HAUYECHUS U €IUHUIIbI
GU3MYECKUX BEJIMYWH, HAXOMUTh (HOPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (HU3UYECKYIO
BEJIMYMHY C JPYTMMHU BEIUYMHAMHU, CTPOUTH TIpapUKU HU3YYEHHBIX 3aBHCHUMOCTEN
(hbU3NYECKUX BEJIMYUH,

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHE SIBJICHHUS U MPOILECCHI, HUCIOJIb3Ys
nmpaBuja CIOXKEHUs Cuil (BIOJIb OJHOM mpsiMoi), 3akoH ['yka, 3axon Ilackans, 3akoH
Apxumena, mpaBujIo paBHOBECHS pbryara (0J0Ka), «3010TOE MPABUIIO» MEXAHUKHU, 3aKOH
COXpaHEHUsI MEXAaHWYECKOM HSHEPruu, MpU 3TOM J1aBaTh CIIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIMChIBaTh €I0 MaTEMAaTUYECKOE BbIPAKEHNUE;

OOBACHATH (PU3MUYECKHE SIBIICHUS, MPOLECCHl U CBOMCTBAa Tell, B TOM YHCIE H
B KOHTEKCTE€ CHTyallud [PaKTHKO-OPUEHTUPOBAHHOIO  XapakTepa: BbIABITH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHWE M3 1—2 JIOTMYECKUX IIaroB
c onopoit Ha 1—2 u3y4eHHBIX CBOWMCTBA (PU3UUECKUX SBJICHUN, PU3NUECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

pemiaTh pacu€THble 3anadud B 1—2 AEHCTBUSA, HUCMOJIB3YS 3aKOHBI U (HOPMYJIBI,
CBSI3bIBAOILME (PU3NYECKUE BEJIMYMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 33/Ja4uM 3alUChIBATh
KpaTKO€ YCIJIOBUE, MOJCTaBIATh (PU3MUYECKHE BEIUYMHBI B (DOPMYJBI M MPOBOAMTH
pacy€Thbl, HAXOIUTh CIPABOYHBIE IaHHbIE, HEOOXOIUMBIE JIsl PEIICHUS 3a/1a4, OLIEHUBATh
PEATMCTUYHOCTD MOJIYYCHHOU (PU3NYECKON BETUYNHBL

pacrno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOYKHO PEHIUTh HPHU MOMOLIU (PU3NYECKUX
METOJOB, B OIMCAaHWUU HCCIEIOBAHUSA BBIIEIATH NPOBEPSIEMOE MPEAIIOIOKEHHUE
(runoresy), pa3nIuyaTh U UHTEPIPETUPOBATH OTYyUYEHHBIN pe3yIbTaT, HAXOAUTh OIIMOKU
B XOJI€ OIIBITA, JAENaTh BEIBOJBI 110 €r0 pe3ysibTaTaM;

MPOBOAMUTDH OIBITHI MO0 HAOTIOACHHUIO (DU3MUECKUX SBICHUM MM (PU3NUECKUX
CBOMCTB Ted: (OPMYyIUPOBATH MIPOBEPSEMBIE TPEIIOJIOKEHNUS, COOUPATh YCTaHOBKY
U3 IPEJIOKEHHOTO 000PYAOBAHHUS, 3AIIUCHIBATh XO/1 ONbITA U (POPMYIMPOBATH BBIBOJBL;

BBITIOJHATH MPSAMbIE U3MEPEHUSI pACCTOSIHUS, BPEMEHH, MacChl Tea, 00bEMa, CUJIbI
U TEMIEPATyphbl C UCHOIH30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX MPHUOOPOB, 3aMUCHIBATH
MOoKa3aHus MpUOOPOB C YUETOM 3aJaHHON aOCOJIFOTHOM MOTPEIUTHOCTH U3MEPEHU;

IIPOBOAMTH MCCIIEAOBAHNE 3aBUCUMOCTH OAHON (PU3NUECKON BETMYMHBI OT APYroi
C HUCII0JIb30BAHUEM NPSAMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PABHOMEPHO JBUKYLIETOCS

21



®denepanbHas pabouas nporpamma | Dusuka. 7-9 knaccel (0a30BbIN YPOBEHB)

TeNa OT BPEMEHHU JBUKEHHS TeNa, CUJIbl TPEHUS CKOJBKEHHS OT Beca Teljla, KauecTBa
00paOOTKM NOBEPXHOCTEH TEJI M HE3aBUCUMOCTH CWJIBl TPEHUS OT IUIOLIAaU
COIPUKOCHOBEHHUS TE€J, CUJIbl YIPYIOCTH OT YIJIMHEHUS IMPYXXUHBI, BBITAIKUBAIOIIECH
CWIBI OT 00bEMa MOTrpYy:KEHHOM YacTW Teda M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TEJIa, OT IIyOUHBI, HA KOTOPYIO OTPY’KEHO TENO, YCIOBUM
IUTaBaHMsSI TEJl, YCIOBUM paBHOBECHs pbluara M OJOKOB, y4acTBOBaTh B IUIAHHUPOBAHHUU
y4eOHOTO0 UCCIIEJOBaHMsI, COOMpPATh YCTAHOBKY M BBINOJHATh H3MEpPEHUs, CIeays
NpeIJIOKEHHOMY  TUIaHy, (UKCHUPOBATh PE3yNbTaThl TOJYYEHHOW 3aBHCUMOCTH
bu3nyecKuX BEJIUYUH B BUJE MPEIOKEHHBIX TaOMMIl W TpaduKOB, AENaTh BBIBOIBI
10 pe3yJbTaTaM MCCIEA0BaAHNUS;

IIPOBOIUTH KOCBEHHBIE M3MEpEHHS (PM3MUECKUX BEIMYMH (TUIOTHOCTH BEIECTBA
KUJIKOCTH W TBEPAOTO Tela, CHJIA TPEHHUS CKOJBXCHHs, JaBlIEHHE BO3/IyXa,
BBITAJIKMBAIOIAS CUJIa, AEUCTBYIONIAS HA TOTPY>KEHHOE B )KUAKOCTD TEJI0, KOAPOULIUEHT
MOJIE3HOTO JEHCTBUS MPOCTHIX MEXaHU3MOB), CIEAYS MPEATOKEHHON MHCTPYKITUU: TIPH
BBITIOJTHEHUH HM3MEPEHUN CcOOMpaTh HSKCIEPUMEHTAJIbHYIO YCTAHOBKY M BBIUHCIATH
3HaY€HUE UCKOMOU BEJIMYUHBL;

coOo/laTh MpaBWiIa TEXHUKU OE€30MaCHOCTU MpU padoTre ¢ JabopaTOpHBIM
000pyT0BaHUEM;

yKa3bIBaTh TNPUHIUIBI JEUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, AUHAMOMETP, COOOIIAIONINECS COCYAbl, 0apOMETp, phluar, MOJABMKHBIA U
HEMNOJIBUYKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTB;

XapaKTepU30BaTh MPUHIUIBI ACHCTBHUS H3YYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOPOM HA WX OmHcaHud (B TOM YHCIE: MOAIIUIHUKH, YCTPONCTBO
BOJIONIPOBO/IA, THIPABIMYECKUN Tpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOH HAacoc,
apeoMeTp), MUCMOJIb3ysl 3HAHUS O CBOWMCTBaX (DM3UYCCKHUX SIBJICHUA M HEOOXOJIUMBIC
busznyeckre 3aKOHBI 1 3aKOHOMEPHOCTH;

IPUBOAUTH TPUMEPHI (HAXOAUTh HHPOPMAIMIO O TPHUMEPAX) MPAKTHIECKOTO
UCIOJIb30BaHUsl (PU3MYECKUX 3HAHWM B MOBCEAHEBHOM JKU3HU [UIsl oOecnedyeHus
0e3omacHOCTH TMpu OOpauieHud ¢ NOpubopaMM M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUS 3/10pOBbsl U COOJIIOICHHSI HOPM 3KOJIOTUYECKOT O MOBEJICHUS B OKPYKaroIIen
cpene;

OCYIIECTBIISITh OTOOP MCTOYHMKOB MH(popmanuu B HTepHETE B COOTBETCTBUU
C 3a/IaHHBIM IOMCKOBBIM 3aIIpOCOM, Ha OCHOBE UMEIOIIMXCS 3HAHUM U TyTEM CpaBHEHMSI
pa3IMYHBIX MUCTOYHUKOB BBIIETATH MHPOPMAIUIO, KOTOpas SBJSETCS MPOTHBOPEUYUBOM
WJIM MOXKET OBITh HEZOCTOBEPHOI;

UCIOJb30BaTh IPU  BBIINOJHEHUM Y4YEOHBIX 3aJaHuil  HAyYHO-TOMYJIAPHYIO
auTepaTypy (U3MUECKOrO COAEpXKaHUs, CIpPaBOYHBbIE MaTepuaibl, PECypChl CETH
Wutepuer, Bnaaerb mnpuéMaMud KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus
uH(pOpMaIlUU U3 OJJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPATKHE NMUCBMEHHBIE M YCTHBIE COOOILEHUS Ha OCHOBE
2-3 UCTOYHUKOB UH(POPMAIHN (PUZNYECKOTO COACPHKAHUS, B TOM YUCIE MyOIUIHO
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JieNaTh KpaTKUe COOOIIEHUsI O pe3ysibTaTaX MPOEKTOB WM YYEOHBIX HCCIEeTOBaHU,
IpU 3TOM TPaMOTHO HCHOJB30BaTh M3YUYCHHBIH MOHATUHHBIA ammapaT Kypca (U3HKH,
COIIPOBO’K/IATh BBICTYIUICHUE NIPE3CHTALIUEN;

IIPY BBITIOJTHEHUH YY€OHBIX MPOEKTOB U UCCIIEIOBAHUMN pacipeeNsaTh 00I3aHHOCTH
B IPYyIIIE€ B COOTBETCTBUM C IOCTABICHHBIMHU 3a/1a49aMH, CJICIUTH 3a BBIIIOJIHEHNEM IIaHA
JNEUCTBUM, Aa/IeKBaTHO OLEHUBATh COOCTBEHHBIM BKJIAJ B JAESITENBHOCTb TI'PYIIbI,
BBICTpanBaTh KOMMYHHUKAaTHBHOE B3aUMOJICVCTBUE, YUUTHIBAs MHEHUE OKPYKAIOIIUX.

K koHiy oOyueHuss B 8 kjiacce mpeIMETHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH y 00yHaIOUIUXCsl YMEHUH:

MCIIOJIb30BaTh MOHATHSA: MAcCa U pa3MePbI MOJIEKYJI, TEIUIOBOE ABUKEHUE ATOMOB U

MOJIEKYJI, arperaTHble COCTOSHUS BELIECTBA, KPUCTAIIIMNYECKHE U aMOpQHbIE Tena,
HACBIIICHHBIA U HEHACBIIEHHBII Map, BIaXHOCTh BO3/1yXa, TEMIEPATypa, BHYTPEHHSSA
SHEPrusi, TEIIOBON JBUTATENb, JIEMEHTAPHBIN SJIEKTPUUECKUN 3apsifl, SIEKTPUUECKOE
T0JI€, MPOBOJIHUKH U TU3JIEKTPUKH, TOCTOSHHBIN AIEKTPHUUECKUI TOK, MATHUTHOE MOJIE;

paznuyaTh sIBJIEHUS (TEIUIOBOE PACIIMPEHUE U CHKATHE, TEIJIoNepeaaya, TEII0BOe
pPaBHOBECHE, CMa4yMBaHWE, KalWUISAPHBIE SBJICHUSA, WCIIAPEHHE, KOHACHCALWS,
IIJIABJICHHUE, KpUCTAJIU3AIUs (oTBEpAEBaHNKE), KUIIEHNUE, TEIJIonepe1ada
(TemIonpOBOJHOCTb, KOHBEKIIMS, U3TyUYECHUE), AIEKTPU3aLuUs Tell, B3auMOACHCTBUE
3apsii0B, JEUCTBUS JJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAaHUE, B3AMMOJCHCTBHE
MarHuTOB, JEHCTBME MATHUTHOIO IOJS Ha MPOBOAHUK C TOKOM, JIEKTPOMAarHUTHas
WHIYKIUSA) 10 ONHCAHMI0 WX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UUECKOE SABIICHHUE;

pacno3HaBaTh MPOSIBICHUE HM3YUYECHHBIX (DU3NYECKUX SBICHUU B OKpYXKaIOLIEM
MHUpE, B TOM 4YHUCJIE€ (PU3MYECKHUE SIBJIEHUS B MPHUPOJE: MOBEPXHOCTHOE HATSHKEHUE U
KaNWUIIPHBIE SBJIEHUS B NPUPOJE, KPHUCTAUIBI B Ipupozae, usinydyeHue CoiHia,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHEs, CHEra,
ANEKTPUYECKUE SBJICHUS B aTMOC(Epe, AIEKTPUUECTBO KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3eMiiu, apeid MmoiarcoB, pojib MArHUTHOTO MOJIS 7Sl )KU3HU Ha 3eMJie, MOJISIPHOE
CUSIHHME, TpPU OSTOM [MEPEBOAUTH MPAKTUYECKYIO 3aJady B Yy4eOHYIO, BBIJICIATh
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NYECKUX SIBJICHUMN;

ONMKCHIBATh HW3YYEHHBIE CBOMCTBA Tel U (U3UYECKUE SIBJICHUS, HCIOJIb3YS
dbu3nyueckue BEIMYUHBI (TeMmIeparypa, BHYTPEHHsS SHEPIHs, KOJUYECTBO TEIUIOTHI,
yAelbHasl TEMJIOEMKOCTh BEILIECTBA, YAEIbHAS TEIJIOTA IJIABJICHHUS, yAENIbHAS TEIUIOTa
napooOpa3oBaHusl, yaelbHas TEIUIOTa CropaHusl TOIUIMBA, KOA(P(UIMEHT MOJIE3HOTrO
JNEUCTBUSL TEIUIOBOM MAIlMHBI, OTHOCUTEIIbHAS BIIAXKHOCTh BO3/AYyXa, JJIEKTPUYECKUN
3apsijl, CUJIa TOKA, JJIEKTPUUYECKOE HANPSKEHUE, COITPOTUBJIEHNE MPOBOJHUKA, YIEIbHOE
CONPOTHUBJICHUE BEIIECTBA, pa0OTa U MOIIHOCTh 3JIEKTPUUYECKOTO TOKA), MPU ONKUCAHUU
NPaBUJIBHO TPAKTOBATh (PM3MUECKUN CMBICT MCIOJIB3YEMbIX BEIWYUH, 0003HAUYCHUS U
eAUHUIBI  (DU3MYECKUX BEJIMYMH, HAXOAUTh (GOPMYIbl, CBS3BIBAIOLIUE JIAHHYIO
(GU3MUECKyl0 BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH TIpaduKu H3YYEHHBIX
3aBUCUMOCTEHN (PU3UUECKUX BEJIMYUH;
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XapaKTepU30BaTh CBOMCTBA TeJ, (DU3MUECKHUE SBJICHHUS W MPOIECCHI, HCIOJIb3Ys
OCHOBHBIE TOJIOKEHUSI MOJIEKYJSIPHO-KUHETUYECKON TEOpUU CTPOEHUS BEIECTBa,
MNPUHIUI CYNEPIIO3UINH T0JIeH (Ha KAYECTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija,
3akoH OMa s ywyacTka nenu, 3akoH JDkoyns—JleHna, 3aKkOH COXpaHEHHs! SHEPIHH,
IIPY 3TOM J]aBaTh CIIOBECHYIO (POPMYIIUPOBKY 3aKOHA U 3aITUCHIBATh €70 MATEMATUYECKOE

BBIPAKECHUE;
OOBACHSATH (PU3NYECKHUE MPOLIECCHl M CBOWCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTyallUl  IPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BBIABISITh  [PUYUHHO-

CJICICTBEHHBIE CBSI3U, CTPOUTHh OOBICHEHUE U3 1—2 JTIOTMYECKUX IIAaroB ¢ onopoi Ha 1-2
W3YYCHHBIX  CBOMCTBa  (DM3WYECKUX  SBICHUM, (U3HUECKHMX  3aKOHOB  WIIH
3aKOHOMEPHOCTEN;

pemiath pacu€THbie 3a7auyd B 2—3 JCUCTBUS, UCIIOIb3Yys 3aKOHBI U (POPMYJIBI,
CBSI3BIBaIONIME (U3MUECKUE BEIMUUHBI: HA OCHOBE aHAJIM3a YCIOBHUSA 3a/1a4y 3aIllUChIBATh
KpaTKOE YCJIOBHE, BBISIBISTH HEAOCTATOK JAHHBIX JJIsi PELICHUs] 3a/Jaud, BbIOMPATH
3aKOHBI U (HOPMYJITBI, HEOOXOUMBIE TSl €€ peleHus], POBOJAUTH PACUETHI U CPABHUBATH
MOJIYYeHHOE 3HaUYCHUE (PU3NYECKON BETUYHHBI C U3BECTHBIMU JIAHHBIMU;

pacro3HaBath MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIM (HU3UYECKUX
METOJOB,  HWCMOJb3ys  ONUCAHME  HUCCIEAOBAaHUS,  BBIACHATH  MPOBEPSIEMOE
MPEANOJIOKEHNUE, OIEHUBATH MPABWIHLHOCTh TOPSAKA MPOBEICHUS HUCCIEIOBAHUS,
JIeJaTh BBIBO/IBI;

MPOBOJIUTH ONBITHl MO HAOMIONEHUIO (U3UYECKUX SIBICHUNA WM (PU3HMUECKHX
CBOMCTB Tel (KamuWJUISIpHBIE SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS BO3/lyXa OT €ro o0béma,
TEMIIEPATYPhI, CKOPOCTH MPOIIECCA OCThIBAHUSA U HATPEBAHUSI MPU U3IIYYEHUHU OT LIBETA
u3lyyarome  (morjomaronieil)  MOBEPXHOCTH,  CKOPOCTh UCIIApEHUsI  BOJbI
OT TEMIIepaTyphbl JKUAKOCTH W IUIONIAAM €€ TMOBEPXHOCTH, JJIEKTpU3aAlUi Tel HU
B3aUMOJICHCTBUE DJIEKTPUUECKUX 3apsiioB, B3aUMOJCHCTBUE IOCTOSHHBIX MAarHHUTOB,
BU3yaJIM3allisl MArHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB, JICUCTBUS MATHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuWTa, CBOWCTBA 3JIEKTPOJBUIATEIIS
MOCTOSIHHOTO TOKa): (opMylIHUpoBaTh MPOBEPSEMbIE MPEIANOJIOKEHUS, COOUpaTh
YCTaHOBKY M3 MPEIOKEHHOTO 000PYI0BAHUS, ONUCHIBATH X0 ONBITA U (POPMYITHPOBATH
BBIBO/IbI;

BBITIOJIHATh MPSIMbIE U3MEPEHUSI TEMIEpaTypbl, OTHOCUTEIbHON BIAXHOCTHU
BO3MlyXa, CHJIBI TOKAa, HANPSDKCHHS C HWCIOJIb30BAHMEM AaHAJIOTOBBIX MPUOOPOB M
JATYMKOB (PU3MYECKUX BEJIMYMH, CPaBHUBATH pE3yJbTaThl H3MEPEHHU C Y4YETOM
3aJIaHHOM a0COJIFOTHOM MOTPENIHOCTH;

MPOBOANTH HCCIEAOBAHNUE 3aBUCUMOCTH OAHON (PU3MUECKON BETUUYHMHBI OT APYTOi
C HMCIOJIb30BAHHEM MPSIMBIX M3MEPEHUN (3aBUCUMOCTH COMPOTUBIICHUS MPOBOJHUKA
OT €ro JIJIMHBI, TUIOLIA Y MTOMEPEYHOTO CEUCHHS U yICIbHOTO COPOTUBIICHUS BEIIECTBA
MPOBOJHUKA, CUJIBI TOKA, UYIIETO Yepe3 MPOBOJHUK, OT HANPSIKEHUS HA TPOBOIHUKE,
UCCIICIOBAHUE TOCJIEIOBATEIBHOTO W MAapaUIEIbHOTO COEAUHEHHM MPOBOJIHHUKOB):
IJIAHUPOBATh HCCIIEIOBAaHUE, COOMPATh YCTAHOBKY W BBHITIOJNHATH MU3MEPEHUS, CICIYS
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NpeJIOKEHHOMY TUIaHy, (PUKCHPOBATh PE3yJbTaThl MOJYYEHHONW 3aBUCUMOCTU B BUJIE
TaOJIML ¥ rpauKOB, I€TIaTh BBIBOBI IO PE3YyJIbTaTaM MCCIIEA0BAHNUS;

MPOBOANTH KOCBEHHBIE U3MEPEHHS (PU3NUECKHUX BEIUYUH (yIeIbHas TeI0EMKOCTh
BELIECTBA, CONPOTUBIIEHUE MPOBOJHUKA, pab0Ta U MOIIHOCTb AJIEKTPUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHUs, COOMpaThb HKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAys
pEJI0KEHHON MHCTPYKIMH, U BBIYUCIIATh 3HAUCHUE BEJINUHHBI;

coOnroaTh MpaBuja TEXHUKM O€30MacHOCTH Mnpu paboTe ¢ 1ab0paTOpHBIM
obopynoBaHuEM;

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS H3YYCHHBIX NMPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C ONOpPOM Ha MX omucaHus (B TOM YHUCIE: CUCTEMA OTOIUIEHHS JOMOB,
TUTPOMETpP, MapoBas TypOMHA, aMIEpMETp, BOJBTMETP, CUETUMK IIIEKTPUUYECKON
SHEPrUM, DIIEKTPOOCBETUTENIbHbIE NPUOOpBI, HArpeBaTENbHbIE JJIEKTPOIPUOOPHI
(mpuMepbl), BIEKTPUUECKHUE MPEAOXPAHUTENH, OJIEKTPOMArHuT, 3JIEKTPOABUIATENb
IIOCTOSTHHOTO TOKAa), HCIOJIb3Yysl 3HaHMs O CBOWCTBAaX (DU3MUECKUX SIBJICHUH U
HE00X0uMble (PU3NYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOMCTBA M HU3MEPHUTENbHBbIE MPUOOPHI
10 CXE€MaM U CXEMaTH4YHBIM PUCYHKaM (3KHJIKOCTHBI TEPMOMETP, TEPMOC, IICUXPOMETD,
TUTPOMETp, JIBUTaTelb BHYTPEHHErO CrOpaHMs, AJIEKTPOCKOI, PEOCTaT), COCTaBIATH
CXEMbI JJIEKTPUYECKHX LIENeil ¢ MOCIEeI0BATENbHBIM U NapajuleIbHbIM COEIUHEHUEM
AJIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAYEHUS DIIEMEHTOB ANEKTPUUECKUX LETEH;

MPUBOANTH TMPUMEPHl (HAXOIWTh HWH(OpPMALMIO O MNpPHUMEpPax) MPAKTHUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHMM B TIOBCEAHEBHOM JKM3HM JUIsl OOECHedeHHUs
0e30macHOCTH NP 00paILEHUH C TPUOOpaMH U TEXHUYECKHUMHU YCTPOMUCTBAMU, COXPAHEHUS
3I0POBbS M COOTIOIEHUS] HOPM 3KOJIOIMUYECKOTO MOBEACHUS B OKPYXKAIOIIEH CPEAE;

OCYUIECTBJIATh MOUCK HH(OpManuu (¢uznyeckoro cojaepxanusi B VHTepHere,
Ha OCHOBE UMEIOIIMXCS 3HAHUW W MYTEM CpaBHEHUS AOMOIHUTENbHBIX HCTOYHHKOB
BBIACIATh HMH(OpMaALUIO, KOTOpas SBISAETCS MPOTHUBOPEUMBON WM MOMKET OBbITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MpPU BBINOJHEHUU Y4YEOHBIX 3aJaHUU HAYYHO-TOIYJISIPHYIO
IUTEPATypy (U3MYECKOTO COJEpKaHMsl, CIPABOYHBIE MaTepuaibl, PECypChl CETH
WurtepHer, BiIageTh NOpuéMamMu KOHCIIEKTUPOBAHMUS  TEKCTa, MpeoOpa3oBaHUS
nH(pOpMaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE M KPATKUE YCTHBIE COOOIIeHMs, 00001mas
UHGOPMAIIMI0O M3 HECKOJBKUX HCTOYHUKOB (PU3UYECKOTO COAEPIKAHMS, B TOM YHUCIIC
nyOIMYHO  TPEACTABIATH  PE3yNbTaThl  MPOEKTHOW MM HUCCIEI0BATEICKON
NEeATEIbHOCTH, NP 3TOM IPAMOTHO HMCIOJIb30BaTh M3YYECHHBIA MOHATUMHBIN anmapar
Kypca (PU3HKH, COMPOBOXKIATh BBICTYIUICHUE TPE3CHTALINCH;

IpU BBIMOJIHEHWH Y4E€OHBIX MPOEKTOB M HCCIENOBAaHUI (DU3NYECKUX MPOIIECCOB
pacnpenenaTh O0sS3aHHOCTH B TPYNIIE B COOTBETCTBHM C IOCTABJICHHBIMHU 33Ja4aMH,
CIeIUTh 3a BBINOJHEHUEM IUIaHA JEHCTBUA M KOPPEKTUPOBATh €ro, aJeKBATHO
OIICHWBAaTh  COOCTBEHHBIA BKJIaJA B  JIEATEIBHOCTh  TPYIIBI, BBICTPAUBATh
KOMMYHHKaTHBHOE B3aUMOCHCTBHE, TIPOSBIISS TOTOBHOCTh pa3peiaTh KOH(QIUKTHL.
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K koHy oOyuenus B 9 kjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00yYarOLIUXCsl YMEHUH:

WCIIOJIb30BaTh MOHATHUS: CHCTEMA OTCYETA, MaTepUalibHAas TOYKA, TPACKTOpHS,
OTHOCUTEILHOCTh MEXaHUUYECKOr0 JBWXKEHUs, AedopManus (ynpyras, IjiacTUYecKas),
TPEHHE, HEHTPOCTPEMHUTEILHOE YCKOPEHUE, HEBECOMOCTbD U MIEPETPY3KH, LIEHTP TKECTH,
aOCOJIIOTHO TBEPJOE TEJO, LEHTP TAXKECTH TBEPAOIO Teja, paBHOBECHE, MEXAHUUECKUE
KOJIeOaHMSs U BOJIHBI, 3BYK, HH(PPA3BYK U YIBTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPBI UCITyCKaHUS
U TIOTJIOLLEHUS, anbda-, 0eTa- 1 raMMa-u3JIy4eHHs], U30TOIIbI, siIepHasi YHEPTreTUKa;

pa3inyath ABJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSMOJIUHEUHOE JBUKECHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUKEHUE, CBOOOJHOE Ma/IeHUE TeJl, pABHOMEPHOE
JBH)KEHUE TI0 OKPYXXHOCTH, B3aUMOJICWCTBUE TEJ, PEAKTUBHOE JBHXKCHHE,
KoJjebaTenbHOe JIBIDKCHHE (3aTyXawllhe W BBIHYXICHHBIE KOJeOaHMs), PE30HAHC,
BOJIHOBOE JIBUKEHUE, OTPAKECHUE 3BYKA, TPSMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHHE
U [IPEJIOMJIEHUE CBETA, IOJHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3yioskeHue 0eIoro cBeTa
B CHEKTP M CJOXEHUE CHEKTPaJbHBIX IIBETOB, JUCIEPCHsSl CBETA, E€CTECTBEHHAs
PaAMOAKTUBHOCTh, BOSBHUKHOBEHUE JIMHENYATOrO CIIEKTPA U3IYyUYEHHs) MO OMHUCAHUIO UX
XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE
SBJICHHUE;

pacrno3HaBaTh MPOSBICHUE N3YYECHHBIX (PU3UUYECKHX SIBICHUN B OKPY>KAIOIIIEM MHUPE
(B TOM umcie puznueckue sBJICHUS B IPUPOJIC: IPUIUBBI U OTJIMBBI, JBUKCHHUE TJIAHET
CoJtHeuHOM CUCTEMBI, PEaKTUBHOE JIBUXKCHHUE JKUBBIX OPTaHU3MOB, BOCIIPUATHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSICEHHUE, CEHCMHYECKHE BOJHBI, IYHaMH, 3XO0, IIBETa T,
ONTHUYECKUE  SBJIEHUS B  MpUpOJE, OHOJOTUYECKOE  JEHCTBUE  BHJIHUMOIO,
yJIbTPa(HOIETOBOTO M PEHTIEHOBCKOTO H3JIYyYEHUN, €CTECTBEHHBIM pPaIMOAKTUBHBIN
(G oH, KOCMHYECKUE JTyUd, PAIMOAKTUBHOE U3JIyYCHHUE MPUPOTHBIX MUHEPAJIOB, ICHCTBUE
pPaIMOAaKTUBHBIX M3JYYCHUH Ha OpraHu3M 4YeJIOBEKa), IpU ITOM IEPEBOIUTH
MPaKTUYECKYIO 3a/lauy B y4eOHYIO, BBIICIATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKU)
(bU3HYECKUX SABICHMUIA;

OMHCHIBATh HW3YYCHHBIE CBONCTBA Tel U (U3UYECKUE SIBICHHS, HCIOJIb3Ys
dbu3nUeckue BEIMYUHBI (CPEHsIsE U MTHOBEHHAsl CKOPOCTh Tejla MPU HEPaBHOMEPHOM
JIBWKCHUH, YCKOPEHHE, MEPEMEIICHNUE, MyTh, YIJI0oBas CKOPOCTb, CWJIa TPEHHUs, CHJA
YOPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOIHOTO MaJIeHUs, BEC Tella, UMITYJIbC Tea,
UMITYJIbC CHJIbI, MEXaHW4ecKas paboTa M MOIIHOCTb, NOTEHLHMAJIbHASI SHEPrus Tena,
MOJHSATOrO HaJ TMOBEPXHOCTHIO 3€MJIM, MOTEHIUAJIbHAS SHEPIrusl CHKATOW MPY>KUHBI,
KHUHETHYECKasi SHEPTHUsl, MOJTHAs MEXaHUYECKasi JHEPTusl, IEPUOJI U YacTOTa KOJeOaHmil,
JUIMHA BOJHBI, T'POMKOCTH 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETa, IIOKA3aTellb
NPEJIOMJICHUSI CPelibl), MPU OMHCAHWUU TPABUIBHO TPAKTOBATh (DUINYECKUN CMBICH
UCITOJIb3YEMBIX BEIIMYWH, 0003HAYCHUS M EAUHUIBI (U3MYCCKUX BEIMYUH, HAXOIHUTH
(bopMyIIBI, CBS3BIBAIONINE NMAHHYIO (U3UYECKYIO0 BEIHYHUHY C JIPYTUMU BEIMYMHAMM,
CTPOUTH IpaUKK U3YUEHHBIX 3aBUCUMOCTEN PU3NYECKHUX BEIUYHH;
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XapaKTEepU30BaTh CBOMCTBA Tell, (PU3MYECKHUE SBICHHUS W TPOIIECCHI, HCIOIB3YS
3aKOH COXPaHEHUsS! PHEPTUH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHIIMI CYNEPHO3UIIUU
CUJI, TPUHIIMI OTHOCHUTENbHOCTU ['anmuiesi, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUSs
UMITYJIbCa, 3aKOHBI OTPAXKEHUS U TPEJIOMJICHHS CBETa, 3aKOHBI COXPAaHEHUs 3apsI0BOTO
U MaccoBOTO 4YHCENl TMpH SACPHBIX peaKIUsiX, [pPU OTOM JlaBaTh CIIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3alIMCHIBATh €r0 MAaTEMATUYECKOE BhIPAKEHUE;

OOBSCHATH (PU3UYECKHE MPOLECCHl U CBOWCTBA TEJN, B TOM YHCIE M B KOHTEKCTE
CUTyallMil  TMPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BbBISABIATh  MPUYHUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX I11aroB ¢ OMOpoi Ha 2—3
W3YYCHHBIX  CBOMCTBA  (DM3WYCCKUX  SBICHUH, (U3HUECKHMX  3aKOHOB  WIIH
3aKOHOMEPHOCTEM;

pemarh pacu€THbie 3ajaud (OMUpAIOUIUMECss HAa CUCTEMy U3 2-3 ypaBHEHHUN),
UCTIONB3YSl 3aKOHBI U (DOPMYIBI, CBSI3BIBAIOLINE (PU3NYSCKUE BEIUYUHBL: HA OCHOBE
aHajM3a yCJIOBUS 3aJ]a4M 3alMChIBATh KPATKOE YCJIOBHE, BBISBISATH HEJOCTAIOIINE HIIN
U30BITOYHBIE JAaHHBIC, BHIOMpPATh 3aKOHBI W (DOPMYJIBI, HEOOXOJAUMBIC I PEIICHUS,
MIPOBOJIUTH PACUETHI U OTICHUBATH PEATMCTUYHOCTD IMOTYYEHHOTO 3HaUEHUS (PU3UIECKOM
BEIINYUHBI,

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTh MPH MOMOITN (U3HUYECKUX
METOJIOB,  WCIIOJIb3ys  OMHCAHWE  WCCICJOBAHMs,  BBJICNATH  MPOBEpsIieMOe
MPEIOJIOKEHNEe, OLEHWBATh TMPABUIBHOCTh TOPSAAKAa TPOBEACHHS HCCICIOBAHUS,
JIeaTh BBIBOJIbI, HHTEPIIPETHUPOBATH PE3YJIbTAThl HAOIIOACHHM U OTBITOB;

MPOBOJIUTH OMBITHl MO HAOMIOMEHUIO (U3UYECKUX SIBICHUNA WM (PU3HUECKHUX
CBOMCTB Ten (M3ydeHHE BTOPOTrO 3aKkoHa HbIOTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aBHCHMOCTH TIepro/ia KoieOaHuil Mpy>KMHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH
MPY)KWHBI M HE3aBUCHMOCTH OT aMIUIMTYABI MAaJbIX KOJCOAHWH, MPSIMOIMHEHHOE
pacnpoCTpaHEHHE CBETa, PA3N0KEHHE OEJIOro CBeTa B CIEKTp, M3yYEHUE CBOWCTB
M300pa)KeHUsI B TJIOCKOM 3€pKajie M CBOMCTB M300pa)KeHUs MpeaMeTa B COOMparoNiei
JMH3e, HAOMI0IeHNE CIUIOIIHBIX U TMHEHYAThIX CIIEKTPOB M3ITYYCHUS): CAMOCTOSATEIHHO
coOupaTh YCTaHOBKY U3 M30BITOYHOTO HAOOpa 000PYI0BAHUS, OMTUCHIBATH XOJI OIBITA U
€r0 pe3yJIbTaThl, POPMYITHPOBATH BHIBOIBI,

MIPOBOJIUTH TIPU HEOOXOTUMOCTH CEPUIO MPAMBIX U3MEPEHUH, ONPEeIsisi CpeIHee
3HaYeHUEe HU3MEpsSeMOl BeIMUYMHBI ((POKYCHOE pacCcTOSHUE CcOOUparonie JHMH3bI),
000CHOBBIBaTh BBIOOD CIIOCO0a U3MEPEHUS (M3MEPUTEIBLHOTO IPUOOPA);

IIPOBOAMUTD UCCIIEOBAHUE 3aBUCUMOCTEHN (PU3NYECKUX BETMYMH C UCIIOJIb30BAaHUEM
MPSMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBIKEHUN
0e3 HaYaJIbHOM CKOPOCTH, NEpHOJIa KOJeOaHUH MaTeMaTUYeCKOr0 MasgTHUKA OT JJIMHBI
HUTH, 3aBUCUMOCTHU yIJIa OTPAXXCHHsI CBETa OT YIJIa MAJCHUS W YIJia MPEeTOMIICHUS
OT yrIJia MajJeHus): TUIAaHUPOBATh HCCIEAOBaHNE, CAMOCTOSTENIBHO COOUpaTh YCTaHOBKY,
(buKcUpoOBaTh pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (UM3HUYECKUX BEIMYUH B BUJIE
Tabnuil U TpaduKOB, AeTaTh BBIBOABI IO PE3yIbTaTaM MCCIEIOBAHNUS;
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MPOBOANTH KOCBEHHBbIE M3MEPEHUS (U3MUYECKUX BEIUYUH (CPEAHSISI CKOPOCTh U
YCKOpPEHHUE Tela MpU PaBHOYCKOPEHHOM JBUKEHHM, YCKOPEHHE CBOOOJHOIO NaJCHUS,
KECTKOCTh MMPYXKUHBI, KOAP(ULIMEHT TPEHUS CKOJIbKEHUS, MEXaHudeckass pabora u
MOIIHOCTb, YaCTOTA U MEPUO/]I KOJIeOaHUI MaTeMaTHUYE€CKOTrO U MPY>KUHHOTO MasiTHUKOB,
ONTHYECKas CHJia COOMpAIOIel JTUH3bI, paIMOAKTUBHBIN (POH): INIAHUPOBATH U3MEPEHHS,
coOuparh HSKCIEPUMEHTAIBHYIO YCTAHOBKY W BBINOJHATH HW3MEPEHUs, Clexys
NPEMIOKEHHOW WHCTPYKIMHU, BBIYKCIATH 3HAYEHHWE BEJIMYMHBI W aHAJU3UPOBATh
IIOJIy4YE€HHBIE PE3YyJIbTAThl C YYETOM 3aJaHHOU MOTPEIIHOCTH U3MEPEHUN;

coOyrofaTh MpaBujia TEXHUKH OE30MacHOCTH TIpU paboTe ¢ J1abopaTOpHBIM
obopynoBaHuEM;

pa3ianyaTh OCHOBHBIC MPU3HAKH U3YUYEHHBIX (PU3NYECKUX MOJIENCH: MaTepuaIbHast
TOUYKa, a0COJIOTHO TBEPJOE TEJIO, TOUCYHBIH MCTOYHUK CBETa, JyY, TOHKas JIMH3A,
IUTAHETapHAsl MOZIEIb ATOMA, HYKJIOHHAs! MOJIEJIb @aTOMHOTI'O SApa;

XapaKTepU30BaTh MPUHIUNBI ACUCTBUS H3YUYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPON Ha UX OMMCAHUA (B TOM YHCIIE: CIIMIOMETP, JATYUKH MOJIOKEHUS,
PacCTOSIHUS U YCKOPEHHUs, paKeTa, 9X0J0T, OUKH, IIEPUCKOI, (oToanmnapar, ONTUYECKUE
CBETOBOJbI, CIIEKTPOCKOI, JO3UMETp, Kamepa BunbcoHa), HCHONb3ys 3HaHUS
0 CBOMCTBaxX (PM3MUECKUX SBICHUN U HEOOXOAUMbIC (PU3NIECKUE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKM W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOLECCOB MPU PELICHUU
y4eOHO-IIPAKTUUECKHUX 3a/lay, ONTHYECKUE CXEMbI MJIs TOCTPOCHHS H300paKeHU
B IUIOCKOM 3€pKajie U cOOMparomien JTuH3e;

OPUBOAUTH MPUMEPHl (HAXOAUTh HHPOPMALMIO O MPUMEPAX) MNPAKTUUYECKOTO
UCIOJIb30BaHUsl (PU3UYECKMX 3HAHUM B IOBCEAHEBHOW >KM3HM JJIsi OOECleYeHHs
0e30macHOCTH Mpu oOpameHuu ¢ NOpubopaMud M TEXHUYECKHMMH YCTPOMCTBaMH,
COXpaHEHUs 310pPOBbs U COOTIOACHHSI HOPM 3KOJIOTHUYECKOTO MOBEICHUS B OKPYKaroIIen
cpeze;

OCYLIECTBJISATh MOUCK HH(OpManuu Quznueckoro conaepxanHusi B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIUPYsl TOUCKOBBIM 3ampoc, HAXOIWUTh MNYTH OIpPEIEICHUS
JIOCTOBEPHOCTH TOJYyYE€HHOW wuHGOpPMAllUM HA OCHOBE WMEIOIIMUXCS 3HAHUU U
JOTOJTHUTENbHBIX HCTOYHUKOB;

UCIOJB30BaTh IPU  BBIIOJHEHUM YUEOHBIX 3alaHuil  HAay4HO-TOIMYJISPHYIO
auTeEpaTypy (HU3UYECKOTO COJEepKaHMs, CIPABOYHBIE MaTepuaibl, PECYpChl CETH
WnTtepHer, Buagerb nOpuéMaMyd KOHCIIEKTHUPOBAHMS  TEKCTa, MpeoOpa3oBaHUs
uH(pOpMaIKU U3 OJHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaThb COOCTBEHHbIE IHCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
uHGOpMAIlMK W3 HECKOJBKMX HCTOYHUKOB (PU3UYECKOTO COACpKAHUS, MyOIMYHO
NPECTABIIATH PE3YJIbTAaThl IPOEKTHOW WIIN HCCIIEN0BATENBCKOM IEATENBHOCTH, IIPU 3TOM
rPaMOTHO HCIIOJb30BaTh M3YYEHHBIM NOHATUMHBIA amnmapar HM3y4aceMoro paszena
GU3MKN W COMPOBOXIATh BBICTYIUIGHHWE TMpE3EHTAIMel ¢ ydu€ToM OCOOEHHOCTEM
ayJJUTOPUH CBEPCTHUKOB.
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BocnurarebHBINA OTEeHIMAJ NIPpeaMeTa «Pu3nKa» peajausyercs yepes:

o TpHUBJIICYECHUE BHUMAHHUA OOYYaIOIIUXCS K IEHHOCTHOMY AacleKTy H3ydaeMbIX Ha
ypOKax SIBICHHUI, OPraHU3alMI0 UX PadOThl C MOJIy4aeMOHl Ha ypOKE COIHAJIbHO

3HayuMoW uHopManuell — HWHULUUPOBAHHE €€ OOCYXKIEHUS, BBICKA3bIBAHUS
OoOy4JarolMMUCSl CBOETO0 MHEHHS 10 €€ IOBOJYy, BBIPAOOTKM CBOEr0 K HeW
OTHOILICHUS;

o TPUMEHEHHE Ha YPOKaxX HMHTEPAKTHBHbIX (opM paboThl ¢ O0OyYaAIOUIMMHCA:
MHTEJUICKTYyaJbHBIX ~ WUTP, CTUMYJUPYIOIIMX  TO3HABaTEIbHYI0O  MOTHBAIIUIO
oOyuaromuxcsi; AUJAKTUYECKOTO TeaTpa, I/€ TMOJy4YeHHbIE Ha YPOKE 3HaHUs
OOBITPBIBAIOTCS B TEATPAIbHBIX IMOCTAHOBKAaX; ITUCKYCCHM, KOTOpbIE [aioT
oOy4aromuMcsi BO3MOXHOCTh TMPHUOOPECTH ONBIT BEAEHUS KOHCTPYKTHBHOIO
JUaJiora; TPYyNIoBoil paboThl WK pabOThl B Mapax, KOTOPhIE ydaT OO0y4YaroluXcs
KOMaHIHOW paboTe ¥ B3aMMOAECUCTBUIO C IPYTUMHU 00YYarOIIUMHUCS;

o HHUIMUPOBAHUE U TOJIEPHKKY MCCIEAOBATEILCKOU NEATEIbHOCTH 00YYaIOIUXCs B
paMKax peanu3aluyd MMU HHAUBUIYAIbHBIX W TPYIIIOBBIX HCCIIEIOBATEIBCKUX
MPOEKTOB, YTO JAacT OOy4alollUMCs BO3MOXXHOCTb TNPUOOPECTH  HABBIK
CaMOCTOSITEIILHOTO PEIIEHUs TEOPETUYECKON MPOOJIeMbl, HABBIK TEHEPUPOBAHUS U
oopMIIeHUS COOCTBEHHBIX HJICH, HABBIK YBAXUTEIHHOTO OTHOIIEHUS K YY>KUM
unesM, opopmieHHbIM B paboTax APYruX HCCIEAOBATENEH, HABLIK MTYOIMIHOTO
BBICTYIUUICHUS [IEPEJl ayINTOPUEH, apTyMEHTUPOBAHUSI U OTCTaUBaHUS CBOEH TOUYKU
3pEHUSL.
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7 KJIIACC
Ne HanmenoBanue KommuectBo | [Iporpammuoe coaepkanre |  OCHOBHBIE BUJIBI I€ATEILHOCTH 00YYaIOIIUXCS
/T pa3ziesioB U TeM 4acoB

y4eOHOTO0 MpeMeTa

Pazngen 1. ®usuka u ee poJib

B IIO3HAHUM OKPY’KAK0IIEro Mupa

BenuuuH. Gusnueckue
npubopsl. [lorpemnocTs
U3MEPEHUMN
MexnyHapoaHas cuctema
€IMHULL

1.1 | ®usuka— Hayka 2 ®dusuka — Hayka o mpupoze. | BoisiBnenue paznuuuii Mexay GU3HUIecCKUMU U
0 MpUpoe SBneHUst IPUPOIBI. XUMUYECKUMU TTPEBPaICHUSIMU.
dusnyeckue SIBICHUS: Pacno3naBanue u knaccudukarus GU3nIeCcKux
MEXaHUYECKHUE, TCIUIOBbIC, | SABJICHHWI: MEXaHHMYCCKUX, TCIJIOBBIX,
AIEKTPUUYECKUE, ANEKTPUUECKUX, MATHUTHBIX U CBETOBBIX.
MarHUTHBIC, CBETOBLIC, Habmronenue u onvcanne Pu3NUeCcKux sIBJICHUN
3BYKOBBIC
1.2 | ®usuueckue 2 dusnueckre BEIUUYNHEL. OrnpeneneHue UEeHbI JETCHUS Kb
BEJINYHHBI N3mepenue puznueckux U3MEPUTEIHLHOTO IPUbOOpa.

HN3mepeHnune TMHENHBIX Pa3MEPOB TEII U

IIPOMEKYTKOB BPEMEHU C YUETOM MOIPEIIHOCTEM.

N3mepenne 00bEMa )XUIKOCTH U TBEPIOTO Tea.
N3mepenune temnepatypsl pU MNOMOIIU
KUJIKOCTHOTO TEPMOMETPA U TaTUMKA
TeMIIepaTyphl.

BrinonHeHne TBOPUYECKUX 3aJaHUI 110 TOUCKY
CIOCOO0B U3MEPEHHUSI HEKOTOPBIX (PU3HMUECKUX
XapaKTEepUCTHK, HATPUMED, Pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAATEHHBIX
00BEKTOB, OOJIBIIIUX PACCTOSIHUHN, MaJIbIX
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MPOMEXYTKOB BpeMeHu. OOcyx1eHne
IpeIaraéMalx Croco0oB

1.3. | EcTrecTBeHHO- 2 Kak ¢usuka u npyrue BriaBmkeHue runotes, 00bACHAIOMNX MPOCTHIE
HAy4YHbI METOJI €CTECTBEHHBIE HAYKH SBJICHMSI, HAIIpUMED:
NO3HaHMS U3y4aroT IPUPOLY. — MI0YEMY OCTaHABJIMBAETCS JBUKYLIEECS
EcrecTBeHHO-Hay4HBIN 10 TOPU30HTAJILHOM TOBEPXHOCTH TEJIO;
METO/] IO3HAHMUSL: — II0YEMY B JKapKyo IIOroly B CBETJION OJEXKIE
HaOJI0/IeHuE, TOCTAHOBKA | MpoXJIaaHel, yeM B TéMHOIL. [Ipenioxenue
Hay4HOI'0 BOIIPOCa, CIIOCOOOB MPOBEPKU TUIIOTES.
BBIJIBUKEHUE TUIIOTES, [IpoBeneHue uccaeqoBaHus O MPOBEPKE KAKOK-
HKCIIEPUMEHT 110 IPOBEPKE | TMOO rUIOTE3bI.
TUIIOTE3, OOBSICHEHHE [TocTpoenue npocTeiiux Mmoaene puanaeckux
Ha0JII01TaeMOT0 SIBIICHUSI. SBJICHUM (B BUJI€ PUCYHKOB WJIM CXEM ), HAIPUMED
Omnucanue pu3nUECKUX naJieHre NpeaMeTa; NPSIMOJIMHENHOE
SBJICHUH C TOMOILBIO pacnpoCTpaHEHHUE CBETA
MoZeIen
Hroro no pazaeny 6
Pa3znean 2. IlepBoHayasibHbIe CBeJIEHHSI 0 CTPOEHUM BelleCTBA
2.1 | Crpoenue BelecTna 1 CrpoeHue BeliecTa: Habmoienue u MHTEpIpeTanus OnbIToB,

aTOMBI U MOJIEKYJIbI, UX
pa3mepsbl. OMnbITHI,
JOKa3bIBAIOIINE
JTUCKPETHOE CTPOCHUE
BEILECTBA

CBUCTEIHCTBYIOINUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHHH BEIIECTBA: OMBITHI C PACTBOPEHUEM
pa3IMYHBIX BEIIECTB B BOJIE.

OreHka pa3MepoB aTOMOB U MOJIEKYJT

C UCMoJIb30BaHueM (GoTorpaduit, MOTyIeHHBIX
Ha aTOMHOM CUJIOBOM MUKpockore (ACM) —
nabopaTtopHas pabora no Teme: «OreHka
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TMaMeTpa aToMa METOJIOM PSIJIOB
(c ucronp3oBanueM (pororpaduii)y.
Omnpenenenre pa3MepoB MaJbIX T

2.2 | JIBukeHue u
B3aUMOJIENCTBHE
YaCcTHI] BEIISCTBA

JIBH>KEHME 4aCTHIl
BeniecTBa. CBsI3b CKOPOCTH
JIBAKECHUS YaCTHUI]

C TEMIIEPATYPOH.
BbpoyHOBCKO€ nBHXXEHUE,
auddysus.
B3anmoneiicTBue yacTuiy
BEILIECTBA: IPUTSIKEHUE U
OTTaJIKUBaHHUC

Habmonenue u o0bsicHeHHE OPOYHOBCKOTO
JBIDKEHUS U sIBIICHUS TUdPy3un.

[IpoBenenue u 00BICHEHUE OTIBITOB

10 HaOJIOIEHUIO TETIJIOBOTO PACITUPEHUS Ta30B.
[IpoBenenue u 00BICHEHUE OMBITOB 1O
OOHaPYKEHHUIO CHUJT MOJICKYJISIPHOTO MPUTSKCHHSI
Y OTTAJIKWBaHUS

2.3 | ArperaTHble
COCTOSIHUS BEILIECTBA

ArperaTHble COCTOSIHUS
BEILIECTBA: CTPOCHUE ra3oB,
KHUJIKOCTEU U TBEPABIX
(KpUCTAITMYECKUX ) TEIT.
B3auMocBs3p Mexay
CBOWCTBaMH BEILIECTB

B Pa3HbIX arperaTHbIX
COCTOSIHUSX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoenreM. OcoO0eHHOCTH
arperaTHbIX COCTOSIHUN
BO/IbI

Onucanue (C UCMOIB30BAHUEM MTPOCTHIX
MojieJieil) OCHOBHBIX Pa3u4Mil B CTPOCHHUH ra3oB,
AKHUJIKOCTEU U TBEPABIX TEIL.

OObsicHEHUE MaJION COKMMAEMOCTH KUJKOCTEN U
TBEPJBIX TEJI, OOBITION CKUMAEMOCTH Ta30B.
OObsicHeHue coxpaHeHus: GOpMbI TBEPABIX TEN U
TEKYYECTH KUIKOCTH.

[IpoBeneHre ONBITOB, JOKA3BIBAIOIIUX, YTO

B TBEPJIOM COCTOSIHUU BOJIbI YaCTUIIbI HAXOSTCS
B CpEJIHEM JaJbllie APYT OT Apyra (MIOTHOCTb
MEHBIIIE), YEM B JKUJIKOM.

Y cTaHOBIIEHUE B3aUMOCBS3U MEXKIY
O0COOEHHOCTSIMU arperaTHbIX COCTOSIHUM BOJIBI U
CYILIECTBOBAHHEM BOJIHBIX OPraHM3MOB

(MC — Ouonorusi, reorpadus)

Hroro no pazneny
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Paznen 3. /IBu:xeHHue M B3aUMO/ieiicTBHE TeJl

3.1 | Mexanuueckoe 3 Mexannueckoe nBuwxenue. | McciegoBanue paBHOMEPHOTO IBUKEHHUS,
JBUKCHHE PaBHOMEpHOE 1 OIIpeJIeIEHNE €ro IPU3HAKOB.
HepaBHOMepHOE ABmkenne. | HabmoneHne HepaBHOMEPHOTO IBUKEHUS U
Ckopocts. Cpenusis OTIpe/IeNICHUE €r0 OTIANYNN OT PAaBHOMEPHOTO
CKOpPOCTbH MPHU JBUKECHHUSL.
HEpaBHOMEPHOM OmnpeneneHne CKOpOCTH paBHOMEPHOTO
ABWKEHUHU. Pacuér iyt 1 | ABMOKEHHMS (IIApUKA B XKUIKOCTH, MOJEIIH
BPEMEHU JBHKEHHUS JIEKTPUUYECKOT0 aBTOMOOWIIS U T.11.).
Omnpenenenue cpeaHeil CKOPOCTU CKOIbKEHUS
OpycKa WM IIapuKa Mo HaKJIIOHHON TIOCKOCTH
Pemienue 3agau Ha onpeneieHre myTu, CKOPOCTH
Y BPEMEHU PaBHOMEPHOTO JIBUKCHHUS.
Ananu3 rpaguKOB 3aBUCUMOCTH ITyTHU U CKOPOCTH
OT BpEMEHHU
3.2 | Unepuus, macca, 4 SABnenne nnepunn. 3akoH | OObsACHEHUE U IPOTHO3UPOBAHUE SIBJICHHUIA,

IIJIOTHOCTB

uHepuuu. B3anmopencteue
TeJI KaK IPpUYrMHA
W3MEHEHUSI CKOPOCTH
NIBIDKEHUS Tel. Macca Kak
Mepa UHEPTHOCTHU TEJIa.
[InoTHOCTH BEllleCTBA.
CBs3b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B €IMHHIIE 00BEMA
BEIIIeCTBA

00OyCIIOBIICHHBIX HHEPIIUEH, HAIIPUMED, YTO
IIPOUCXOJIUT TIPH TOPMOKCHHH HITH PE3KOM
MaHEBpPE aBTOMOOWIIS, TOYEMY HEBO3MOIKHO
MTHOBEHHO MTPEKPATUTh JIBMYKCHHE Ha BEJIOCHIIC]IC
WK caMOKaTe U T. 1.

[IpoBencHME M aHAIIN3 OIIBITOB,
JEMOHCTPHUPYIOIINX U3MEHEHUE CKOPOCTH
JIBYDKEHUS TEJa B PE3yJIbTaTe JCHCTBUS HA HETO
JIPYTHUX TEI.

Pemenue 3ama4 Ha onpeieIeHUE MacChl TENa, €ro
00BbEMa M IJIOTHOCTH.
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[IpoBeneHue u aHamU3 ONBITOB,
JTEMOHCTPUPYIOIINX 3aBUCUMOCTh U3MCHEHUS
CKOPOCTH T€Jia OT €r0 MacChl pH
B3auMoiericTBuM Tei. MI3mepenue Maccol Tena
Pa3IUYHBIMU CIIOCOOAMH.

Onpenenenre IIOTHOCTH TeJla B pe3yJIbTaTe
M3MEPEHHUS €r0 Macchl U 00BEMA

33

Cumna. Buaper cun

14

Cuita Kak xapakTepuCTHKa
B3aUMOJECHCTBUS TE.
Cua ynpyrocTty u 3aKoH
I'yka. 3mepenune cumsl

C IOMOUIBIO TUHAMOMETDA.
SIBneHHE TATOTEHUS U CHJIA
TskecTd. Cuia TSKEeCTH
Ha JAPYTHX IUIaHEeTax.

Bec Tema. HeBecomocTs.
CnoxxeHnue cuil,
HAIIPaBJICHHBIX 11O OAHOU
MIPSIMOMU.
PaBHOAEHCTBYIOIIIAS CHIL.
Cuna tpenus. Tpenue
CKOJIbYKEHHS U TPEHUE
nokos1. Tpenue B mpupoze
Y TEXHUKE

N3ydyeHne B3aMMOJEHCTBUS KaK IPUYHHBI
M3MEHEHHUSI CKOPOCTH TeJa WK €ro AeopMariim.
Onucanue peajlbHbIX CUTYallUid B3aUMOJEHCTBUS
TEJ ¢ TOMOUIBIO MOJIENIEH, B KOTOPBIX BBOAUTCS
MOHSTHE U N300paKEHUE CUIIBI.

N3yuenue cunsl ynpyroctu. MccnenoBanne
3aBHCHUMOCTH CUJIbl YIIPYTOCTHU OT YJUIMHEHUS
PE3UHOBOTO LIHYpa U MPYKUHBI

(c mocTpoenuem rpaduka).

AHanu3 NpakTU4YECKUX CUTyalUil, B KOTOPBIX
IPOSIBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH
(ynpyrocts Msi4a, KpOCCOBOK, BETOK JI€peBa

u 1p.).

AHanu3 cuTyalnuii, CBI3aHHbIX C BJICHUEM
TATOTEHUSI.

OObsicHeHUE OPOUTAITLHOTO IBM)KCHHUS TUIAHET

C MCTIOIh30BAaHUEM SIBIICHUS TATOTEHUS U 3aKOHA
MHEPILINU.

N3mepenue Beca Teja ¢ MOMOILbIO IMHAMOMETPA.
O60CcHOBaHKE ATOTO CIIOCOOA U3MEPEHHUS.
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Ananmmu3 u MOJCJIMPOBAHUC ABJICHUA HCBCCOMOCTH.

DKCIEepUMEHTAIbHOE MOJyYeHUE MTPaBUIIa
CJIO>KEHUSI CUJI, HAITPABJICHHBIX B10JIb OJJHOM
npsiMmoid. OnpenieieHne BETUYUHBI
PAaBHOJICMCTBYIOIIEH CHIL.

N3ydeHne cuibl TPEHHS CKOJIBXKEHUS U CUITBI
TPEHUSI MOKOSI.

HccnenoBanne 3aBUCUMOCTH CUJIbI TPEHUS

OT CHWJIbI JABJICHUS U CBOMCTB TPYIIUXCS
MTOBEPXHOCTEM.

AHanu3 NpakTUYECKUX CUTYaALIUM, B KOTOPBIX
MIPOSABIISICTCS ACUCTBUE CUIIBI TPEHUS,
UCIIOJIB3YIOTCS CITOCOOBI €€ YMEHBIIICHUS WU
yBEIIMYEHHUS (KaTaHHE Ha JIbIKAX, KOHbKAaX,
TOPMOKEHUE aBTOMOOWJIS, UCIIOJIB30BaHUE
MOAIIMITHUKOB, INIaBaHUE BOJTHBIX JKUBOTHBIX
u 1p.). Pemenue 3amau ¢ ucnoab30BaHUEM
dhopmyit u1s pacu€Ta CHIIbI TSXKECTH, CHITBI
YIPYTOCTH, CUJIbI TPEHUS

Hroro o pasgemny 21

Pa3znen 4. JlaBiieHue TBEPABIX TeJl, }KUAKOCTEI 1 ra3oB

4.1 | daBnenue. Ilepenaua 3
TABIICHUST TBEPIBIMU
TEaMH, KUJAKOCTIMU
U Ta3aMu

JaBnenue. CriocoObl
YMCHBIIICHUS ¥ YBEIIMYCHUS
naBicHus. J[aBieHue rasa.
3aBUCUMOCTbD JaBJICHUS
rasa ot o0néma,
TEeMITepaTypHI.

AHann3 1 00BSICHEHUE OIBITOB U MMPAaKTUYCCKHUX

CHTYalUil, B KOTOPBIX MPOSIBIISIETCS CHIIa
TaBIICHUSI.

ObocHOBaHME CIOCOOOB YMEHbBILICHUS U
YBEIMUYCHHS JaBIICHHUSI.

N3y4yeHne 3aBUCUMOCTH JIaBJICHUS ra3a
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Ilepenaua naBneHus
TBEPABIMU TEIIAMHU,
JKUJIKOCTSIMHU U Ta3aMH.
3akon Ilackans

0T 00BbEMa U TeMIEepaTyPHhl.

N3ydyeHne ocoOeHHOCTEN nepeaun JaBJICHUs
TBEPABIMU TEJIAMU, KUJIKOCTAMU U Ta3aMHu.
O00cHOBaHME PE3YIIHTATOB OIBITOB
OCOOEHHOCTSIMU CTPOEHHUS BELIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSIHUSIX.
DKCHEepUMEHTAIBHOE TI0KA3aTENBCTBO 3AKOHA
ITackans.

Pewmenue 3ana4 Ha pacy€r qaBICHUS TBEPAOTO
Tena

4.2 | laBmeHue )KUIKOCTH 3aBHCHUMOCTD JIaBJICHUS HccnenoBanue 3aBUCUMOCTH JaBJICHUS KUIKOCTH
KHUJKOCTH OT TJTyOUHBI. OT ITyOHHBI TOTPYKEHUS U TJIOTHOCTH JKUJIKOCTH.
ITueBMaTnueckue Mamuael. | Habmonenne u 00bSICHEHNE THPOCTATUYECKOTO
I'mppocratnueckuit rapajokca Ha OCHOBE 3aKoHa [lackains.
napagokc. Coobmarontuecs: | 3ydeHue coobmaronmxces cocyaoB.
cocyasl. ['napaBinyeckue Pemenue 3ana4 Ha pacy€T naBiIEHUS KUIKOCTH.
MEXaHU3MBbI OOBsicHEHUE TIPUHITUTIA ICEUCTBUS
TUAPABINYECKOTO Mpecca, MHEBMATHYECKUX
MallIiH.
AHanu3 1 00BsICHEHNE IPAKTUIECKUX CUTYAITUH,
JEMOHCTPHUPYIOITUX MPOSBJICHUE TaBICHUS
KUJKOCTH U 3aKkoHa [lackans, Hanmpumep
MIPOIIECCOB B OPraHU3Me IIPH TIyOOKOBOTHOM
HBIPSTHUU
4.3 | AtmocdepHoe Atmocdepa 3emin u DKCIepuMeHTaIbHOE 0OHAPYKEHHE
JaBJICHHUE aTMoc(epHOe JaBJICHHE. aTMOC(epHOro JTaBJICHUS.

HpI/I‘{I/IHBI CymCCTBOBAHUA

Amnann3 1 00bSICHEHNE ONBITOB U IMPAKTUYCCKHUX
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BO3JIYITHON 000JI0UKH
3emuin. OnbiT Toppuyesu.
N3mepenne armochepHoro
JABJICHUS. 3aBUCUMOCTD
aTMOC(EpHOTo JTaBJICHUS
OT BBICOTHI HaJl YyPOBHEM
Mmops. [TpubGopsr

TUTSI I3MEPEHUS
aTMOC(EpPHOTO JTaBICHUS

CUTYAlllM, CBSI3aHHBIX C JEUCTBUEM
aTMOC(EepHOTO JaBIICHUS.

OObsicHEHUE CYIIECTBOBAHUS aTMOC(EpPbI
Ha 3eMJIE€ U HEKOTOPBIX IJIAHETAX WJIU €€
OTCYTCTBUS Ha APYrux ruiaHeTtax u Jlyxe.
OOBbscHEHNE U3MEHEHUS TUIOTHOCTH aTMOC(EPHI
C BBICOTOM M 3aBUCUMOCTH aTMOC(HEPHOTO
JIABJICHUS OT BBICOTHI.

Pemenue 3a1a4 Ha pacy€t aTMOChEepHOTO
JIaBJICHUSI.

N3yuenue ycrpoiictBa 6apomeTpa-aHepouia

4.4

JlericTBUE )XUJKOCTH U
rasza Ha Morpy>K€HHOE
B HUX TEJIO

JleicTBUE )KUAKOCTHU U ra3a
Ha MOTPYKEHHOE B HUX
Teno. Bertaakusaromniasa
(apxumenoBa) cuia. 3aKoH
Apxumena. [InaBanue tei.
BosznyxonnaBanue

DKcnepuMeHTaIbHOE 0OHAPYKEHHE IEUCTBUS
YKAJIKOCTHU U ra3a Ha IIOrpyKEHHOE B HUX TEJIO.
OrnpeneneHre BbITAIKUBAIOIIEH CUJIBI,
JNIEUCTBYIOIIEH HA TEJIO, MIOTPYKEHHOE

B KUJIKOCTb.

[IpoBenenue u 00CYX AC€HHUE OIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTh
BBITUIKUBAIOIIEN CUJIBI, IEMCTBYIOILIECH HA TEJIO
B JKUJIKOCTH, OT 00bEMA NMOTPYKEHHOU

B )KUJIKOCTh YaCTH TE€JNA U OT IIJIOTHOCTHU
AKUJIKOCTH.

IIposepka nezasucumocmu 8bimaaKugaowen
cuvl, 0elcmayouell Ha mejio 8 HCUOKOCMU,
om maccyl meud.

HccenenoBanne 3aBUCMMOCTH Beca Tejla B BOJE

0T 00bE€Ma MOTPY>XKEHHOM B KHUIAKOCTH YaCTH TeJa.
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Pemenue 3a1a4 Ha IpUMEHEHUE 3aKOHA
ApxuMena u yCIOBUS IIJIaBaHUS TEI.
KoncTtpynposanue apeoMerpa uim
KOHCTPYHUPOBAHHUE JIOJIKU U ONPENEIICHNE €€
Ipy30I10ABbEMHOCTH

Hroro no pazneny

21

Paznen 5. PabGoTra 1 MOIIHOCTh. JHEPIUsi

5.1

PaGora u MouHoOCTh

3

Mexanunueckas padoTa.
MomHOoCTh

DKCIEpUMEHTAIBHOE OINPEETICHUE
MEXaHUYECKON pabOThl CHUJIBI TSHKECTH

NIpH MAJICHUHU TEJIa U CUJIbI TPEHUS

[IPA PABHOMEPHOM IEPEMEILICHUU TENa

10 TOPU30HTAIIBHON MMOBEPXHOCTH.

Pacuér momHOoCTH, pa3BUBaEMOM MPHU MOABEME
T10 JICCTHHMIIC.

Pemenue 3anau Ha pacu€T MEXaHUYECKOM pabOThI
1 MOIITHOCTH

52

[IpocThie MEXaHU3MBI

IIpocTeie MEXaHU3MBI:
phIuar, 6J10K, HaKJIOHHAs
IocKoCTh. [IpaBuio
PaBHOBECHS phlUara.
IIpumenenue npasuna
pPaBHOBECHS pblyara

K 0J10Ky. «30510TOC
npaBuio» Mexanuku. KI1J]
MIPOCTBIX MEXAHU3MOB.
[IpocTeie MEXaHU3MBI

B OBITY U TEXHUKE

OnpeneneHre BbIUTPHIIIA B CUJIE TPOCTHIX
MEXaHU3MOB Ha IPUMEpPE pblyara, MoJBHKHOTO U
HEIIOIBHYKHOTO OJIOKOB, HAKJIOHHOU IIJIOCKOCTH.
HccnenoBanue ycioBUsl paBHOBECHS pblyara.
OOGHapykeHue CBOMCTB MPOCTHIX MEXaHU3MOB

B Pa3JIMYHBIX MHCTPYMEHTAX U MPUCTIOCOOTICHUSX,
HCIIOJIb3YEMBIX B OBITY M TEXHUKE, a TAKXKe

B )KUBBIX OpraHU3Max.

DKCIEpUMEHTAIBHOE JI0KA3aTeIbCTBO PABEHCTBA
paboT IpH MPUMEHEHUHU TTPOCTHIX MEXaHNU3MOB.
Onpenenenue KII/[ HakTOHHOM IJIOCKOCTH.
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Pemenune 3ana4 Ha MprMEHEHUE TPaBHIIA
paBHOBecus peryara v Ha pacuet KII/]

5.3 | Mexannyeckas 4 Mexanuueckas SHEpTHusl. DKCnepuMEHTAIBHOE ONPeIeTICHUE N3MEHEHHUSI
HEPrUs Kuneruueckas u KMHETUYECKOW U MOTEHMATbHOU SHEPTUH Tea
NOTEHIHAJIbHASI SHEPTHUA. IIPU €70 CKaThIBAHUU 110 HAKJIOHHOW IJTIOCKOCTH.
[IpeBpamenue ogaoro Buna | DopmynupoBaHue Ha OCHOBE UCCIEIOBAHUA
MEXaHUYECKOMN SHEPruun 3aKOHA COXPAHEHUSI MEXaHUYECKON YHEPTHH.
B Ipyroi. 3akoH OO6cy:xeHne rpaHull TPUMEHUMOCTH 3aKOHA
COXpaHEHUSs SHEPTUU COXpaHEHUs YHEPTUU.
B MEXaHUKE Peienue 3aa4 ¢ uCnoyib30BaHUEM 3aKOHA
COXpaHEHUs YDHEPTUU
Htoro no pazneny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO 68
YACOB 110 ITPOT'PAMME
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8 KJIACC
Ne HaumenoBanue KoanuectBo | I[Iporpammuoe cogepkanue | OCHOBHBIE BUIBI I€ATEIbHOCTH O0YUYaIOIIUXCS
/i pa3ziesioB U TeM 4acoB

y4eOHOro npeaMera

Paszgea 1. TenyioBbIe iBJIeHUA

1.1

Ctpoenue u cBOMCTBA
BEILECTBA

OCHOBHBIE MTOJOKEHUS
MOJIEKYJISIPHO-KHHETUYECKOU
TEOPUU CTPOCHUS BEILIECTBA.
Macca n pa3mepsl aTOMOB U
MOJIeKyJ1. ONBITHI,
NOATBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOU
TEOPUHU.

Mopenu TBEpAOTO, JKUIKOTO
¥ Ta3000pa3HOT0 COCTOSTHUM
BEILIECTBA.
Kpucrammueckue u
amopdHbIe Tena.
OObsicHEHUE CBOWCTB ra3os,
YKHUIKOCTEU U TBEPABIX TEJ
Ha OCHOBE IIOJIOKEHHUU
MOJIEKYJISIPHO-KHHETUYECKOU
teopuu. CMaunMBaHUE U
KaNWUIAPHBIC SIBJICHHUSI.
Tennosoe pacmmpenne u
cKaThe

HaGmoienne u MHTEpIpeTanys OnbITOB,
CBUJIETENHCTBYIOIINX 00 aTOMHO-MOJICKYJIIPHOM
CTPOCHHH BEIIECTBA: OMBITHI C PACTBOPEHUEM
Pa3TUYHBIX BEIIECTB B BOJIC.

Pemmenwue 3anad 1mo orieHUBaHUIO KOJMYECTBA
aTOMOB HJIM MOJIEKYJI B €IMHUIIE 00BEMA
BEIIECTBA.

AHanm3 TeKCTa IPEeBHUX aTOMUCTOB (HapuMep,
dbparmenTa mosmsl Jlykpenus «O npupose
BEIIICH») C M3JI0KEHUEM 000CHOBAaHUM aTOMHOM
TUIIOTE3bI (CMBICTIOBOE uTeHUE). OleHKa
yOeIUTEILHOCTH 3TUX 00O0CHOBAHUH.
OObsicHeHne OPOYHOBCKOTO JBMIKEHUS, SIBIICHUS
G Gy3uu U pa3TuIrii MeXTy HUIMU Ha OCHOBE
MIOJIO’KEHUH MOJIEKYJISIPHO-KUHETUIECKOU
TEOPUHU CTPOCHHS BEIIECTBA.

OOBsiICHEHNE OCHOBHBIX Pa3IUYHil B CTPOCHHUH
ra3oB, )KHJIKOCTEU U TBEPABIX TET

C HCTIOJb30BAHKUEM ITOJI0KEHUI MOJICKYJISIPHO-
KWHETUYECKOW TEOPHH CTPOSHUS BEIIECTBA.
[IpoBeneHME OMBITOB MO BHIPAIITUBAHUIO
KPUCTAJIJIOB TIOBAPEHHOM COJIM WJIU caxapa.
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[IpoBenenme u 0OBSICHEHUE OTBITOB,
JEMOHCTPUPYIOUIUX KAMUJUISIPHBIC ABICHUS U
SIBJICHUE CMAaYHBaHUs.

OOBsiCHEHUE POJTH KAWL PHBIX SIBJICHUI

ISl IOCTYIUICHUS BOJbI B OPTaHU3M PACTCHUM.
Habmronenue, npoeieHue U 00bsICHEHHE
OITIBITOB 110 HAOJIIOIEHHIO TEIIJIOBOTO
paclIMpeHus ra30oB, KUJKOCTEN U TBEPABIX TEI.
OOBbsacHeHne coxpaHeHus: 00bEMa TBEPIBIX TeT,
TEKYy4ECTH KUAKOCTH (B TOM YHCIIE, Pa3HUIIBI

B TEKYUYECTH JIJISl pa3HbIX KUJIKOCTEH),

JIaBJICHUS ra3a.

[IpoBeneHne OnbITOB, AEMOHCTPUPYIOITUX
3aBHCUMOCTb JIaBJICHUS BO3yXa OT €ro o0béMa U
HarpeBaHMs WM OXJXICHUS, U UX OOBSICHCHUE
Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO YUYCHHUSI.
AHaJIU3 MPAKTUYECKUX CUTYaAlIUH, CBSI3aHHBIX

CO CBOMCTBaMHU I'a30B, )KUAKOCTEU U TBEPABIX TEJ

1.2

Tennosele nmpoueccsl

21

Temnepatypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO JIBMYKEHUS
yacTull. BuyTpeHHss
sHeprus. CrocoOb
M3MEHECHUS BHYTPEHHEN
SHEPruM: Terionepeaaya u
coBepiieHue padoTsl. Buabl
TerJIonepeaun:

O06o0cHOBaHME TTPABUII U3MEPECHUS TEMITEPATYPHI.
CpaBHEHHE pa3IMYHBIX CIIOCOOOB U3MEPEHUS U
IIKaJT TEMIIEPATYPHI.

Habmronenne u o0bSICHEHNE ONBITOB,
JEMOHCTPUPYIOIINX U3MEHEHNE BHYTPCHHCH
SHEPTHUH TejIa B pe3yJIbTaTe TEIUIONEpeIaun U
PabOThI BHEIITHUX CHII.

Habmonenne n 00bICHEHHE OIBITOB,
oOCy>KJIeHHE MTPAKTUUECKUX CUTYalIH,
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TETUIONPOBOJAHOCTb,
KOHBEKIIUS, U3IIyYCHUE.
KonnyecTBo TemnoThl.

Y nenpHast TEMI0EMKOCTD
BelecTna. TemioooMeH 1
TETJIOBOE PAaBHOBECHE.
YpaBHEHHUE TEIIOBOTO
Oananca. [1naBnenue u
OTBEp/ICBAHUE
KPUCTAUTNYECKUX BEILIECTB.
Y nenpHas TeniaoTa
TIJIaBJICHUS.
[TapooOpa3zoBanue u
KoHJIeHcanus. Mcnapenue.
Kunienue. Y neapHas
TEIJI0Ta MapooOpa3oBaHusl.
3aBUCHUMOCTB TEMITIEPATYPhI
KUIIEHUSI OT aTMOC(epHOTo
JaBJICHUS.

BrnaxnocTs BO3ayXa.
DHeprus TOIJIUBA.

VY nenpHas TerioTa
CropaHusl.

[TpuHuUIBI pabOTHI
TeraoBbIX ABurareneit KI1/]
TETJIOBOTO JIBUTATEJIA.
TerioBble IBUTATEIN U

JEMOHCTPUPYIOLIUX PA3TUYHbIE BUJIbI
TeIUIONEepeaaym: TEMIONPOBOIHOCTb,
KOHBEKIIUIO, U3TyYEHHUE.

Uccnenosanue siBjaeHUs TEII000MEHA

IPY CMEIIMBAHUM XOJIOJHOU U ropsiueii BOJbI.
HaGnronenue ycraHOBIEHUS TEIJIOBOTO
PABHOBECHUS MEXKY ITOPAYEH U XOJIOJHOM BOJOM.
Onpenenenue (M3MEpeHNE) KOJIUYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJIOM IIPU TETIIOOOMEHE
C HArpeThIM METAJUIMYECKUM LIWJIHHAPOM.
Omnpenenenue (U3MepeHUe) yeIbHON
TEIJIOEMKOCTH BELLECTBA.

Pemienue 3a1a4, CBA3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TETUIOTHI U TEIII0EMKOCTH

MIPH TETUTOOOMEHE.

AHanu3 cutyarui mpaKTUYeCcKOTro
HCIIOJIb30BaHUs TEIUIOBBIX CBOMCTB BEIIECTB U
MaTepuaioB, HaMPUMED, B IEIIX
AHEProcOepeKCHHS: TEITION30JISAIINS,
sHeprocOeperaroIye KpoIiiH,
TEPMOAKKYMYJISITOPHI | T. 1.

Hab6nronenue sBieHuit ucrapeHus u
KOH/JICHCAIUH.

Hccnenosanue nponecca UCrapeHus

Pa3IMYHBIX JKUAKOCTEM.

OOBsiCHEHUE SIBJICHUM UCTTApEHUS U
KOH/JICHCAIIUX Ha OCHOBE aTOMHO-
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3allMTa OKpYXKarolen
Cpeabl.

3aKOH COXpaHEHUS U
peBpaIleHUs SHEPTUH
B TETJIOBBIX ITpoIIeccax

MOJIEKYJISIPHOTO YUCHHS.

HaGmonenne u o0bsicHEHUE TTpoliecca KUIeHMS,
B TOM YHCJIE 3aBUCUMOCTH TEMITEPATyPhI
KHUTICHUS OT JIABJICHU.

Omnpenenenue (M3MEpEeHNE) OTHOCUTEILHOMN
BJIQKHOCTH BO3JyXa.

Hab6nronenue nporiecca riaBaeHus
KPUCTATTMYECKOTO BEIIECTBA, HAIIPUMED, JIb/A.
CpaBHEHHE MTPOIIECCOB TIIABICHUS
KPUCTAJUTMYECKHUX TEJT M Pa3MITUCHUS

MIPU HArPEBaHUU aMOP(HBIX TEJL.
Omnpenenenue (M3MEpEeHNE) YAETbHON TEIIOThHI
TUJTABJICHUS JIb/IA.

OObsicHEeHUE SBIICHUH TUTABJICHUS U
KPUCTAJIITN3AIlMU HA OCHOBE aTOMHO-
MOJICKYJIIPHOTO YUCHHS.

Pemenue 3a1a4, CBSI3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TETUIOTHI B MPOIIECCcax
TeIIoNepeauy MMPH TIIaBICHUH U
KpUCTaJUTH3aIi1, UICTIAPCHUH W KOHJICHCAIIHH.
AHanu3 cuTyanui MpakKTHIECKOTO MPUMEHEHHUS
SIBIICHUH TUTABJICHUS W KPUCTAJUTN3AIINH,
HaIpuMep, MOTyYeHUE CBEPXUNCTHIX
MaTepHuasoB, COJIEBasi TpeJIKa u Jp.

Ananu3 paboTsl 1 00BICHEHHE TPUHITUTIA
JICHCTBUS TETIJIOBOTO JIBUTATEJIS.

Brruncienne Koau4ecTBa TeIUIOTHI,
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BBIJICJISIOIIECTOCS IPU CTOPAHUM PA3TUYHBIX
BuJ10B ToruiuBa, u KIIJI nBurarens.
OO6cy)aeHne SKOJIOTUYECKHUX MOCTIEACTBUI
WCII0JIb30BaHU JIBUTATEIEH BHYTPEHHETO
CrOpaHusl, TEIJIOBBIX U TUAPOIIEKTPOCTAHIUAN

Hroro no pazneny

28

Paznen 2. Duexkrpuyeckne u

MarHuTHbBIC ABJICHHUA

2.1 | DaexTpudeckue
3apsbl.
3apsiKEHHBIE Tella U
UX B3aUMOJICHCTBHUS

7

DNEeKTpU3aLUS TE.

JIBa poaa 3JIEKTPUYECKHUX
3apsaoB. Bzanmonaencreue
3apsHKEHHBIX TEIL.

3akon Kynona (3aBUCUMOCTh
CHUJIbI B3aUMOJICUCTBUS
3apsKEHHBIX TET

OT BEJIMYMHBI 3apsJI0B U
PACCTOSTHUSI MEXKTY TE€JIaMu ).
DJIEKTPUUECKOE TOJIE.
Hanpsxkénnocts
AIEKTPUYECKOTO TOJIA.
[IprHIMD cynepno3uuuun
BJIEKTPUYECKUX TTOJIEU

(Ha KaYECTBEHHOM YPOBHE).
Hocurenn anexkrpuueckux
3apsA0B. DJIEMEHTAPHBIN
BJIEKTPUYECKUN 3apsIl.
Crpoenue aroma.
[IpoBoHMKM 1

HaGnronenue u mpoBeieHrE ONBITOB

10 3JIEKTPU3ALMH TEJ IPU COTPUKOCHOBEHUU U
WHIYKIHUEH.

HaGmronenne u 00bsICHEHNE B3aUMOIEUCTBHUS
OJHOUMEHHO Y PA3HOMMEHHO 3aPSXKEHHBIX TEI.
OObsicHEeHUE PUHIUIIA IEUCTBUS SJIEKTPOCKOA.
OObsicHEHUE SABJICHUM AIEKTPU3ALUU

IIPU CONPUKOCHOBEHUHU TEJl U UHAYKIUEH

C UCIOJIb30BAaHUEM 3HAHUN O HOCUTEISX
AIEKTPUYECKUX 3apsi/IOB B BELIECTBE.
Pacnio3naBanue u 00bSICHEHHE SBICHUIA
AJIEKTPU3AIMU B TOBCEIHEBHOM KU3HHU.
HaoOmronenne n 00bICHEHHE OIBITOB,
WJUTIOCTPUPYIOIIMX 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsija.

HaoOmntonenue onpIToB M0 MOJISTUPOBAHUIO
CUJIOBBIX JIMHUMN 3JIEKTPUUECKOTO MOJIS.
HccnenoBanue 1eCcTBUS JNEKTPUIECKOTO MTOJIS
Ha MIPOBOJHUKU U TUDJICKTPUKH
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TUBJIEKTPUKU. 3aKOH

COXPAaHCHUA JICKTPUICCKOTO

3apsijia

2.2

IHocTosTHHEIHI
AJIEKTPUYECKUN TOK

20

DIIEKTPUUECKUM TOK.

VY cioBus CyleCTBOBaHUS
AIEKTPUYECKOTO TOKA.

N cTouHMKYM TOCTOSIHHOTO
Toka. /leficTBUsA
AIEKTPUYECKOTO TOKA
(TenoBoe, XMMUYECKOE,
MarHuTHOE).
DNEKTPUYECKUA TOK

B JKUJIKOCTSIX U ra3ax.
DIIEKTpUYECKas LIETb.
Cwuna Toka. DJIEKTpUUECKOe
HaIpsHKeHUE.
ComnpoTuBienue
NPOBOJHHUKA. Y AEITBHOE
CONPOTHUBJICHUE BEILIECTBA.
3akoH Oma 1 yyacTka
nemnu. IlocnenoBarearHOE U
rapasuieIbHOE COEIMHEHUE
MIPOBOJHUKOB.

PabGoTa 1 MOILITHOCTH
AIEKTPUYECKOTO TOKA.
3akoH [Jxoyns—Jlenna.
DJIEKTPUYECKUE LIETH U

HaGnronenue pa3inuyuHbIX BUAOB JEHCTBUS
ANEKTPUUECKOTO TOKA U OOHAPYKEHUE ITUX
BUJIOB JICUCTBHS B IOBCEIHEBHOM KU3HH.
Ha6nronenne BOSHUKHOBEHUS Ta30BOTO pa3psiaa
Y 3JIEKTPUYECKOTO TOKA B KUJKOCTH

COopka U UCIIBITaHUE JIEKTPUUYECKOH LIeTH
MIOCTOSIHHOTO TOKA.

N3mepeHue cuiibl TOKa aMIepMETPOM.
N3mepenue 3IeKTpuYecKoro HanpspKeHust
BOJIETMETPOM.

[IpoBenenue u 00BACHEHUE OTBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTUBICHUS IPOBOJHUKA
OT €ro JIJTMHBI, IIOAU TOTIEPEYHOTO CEUCHHUS
1 MaTepuara.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA,
MPOTEKAOIIETO YEPE3 PESUCTOP,

OT COINPOTHUBIICHUSI PE3UCTOPA U HAIIPSKEHUS
Ha PE3UCTOpE.

[IpoBepka npaBuia CI0KEHUS HAMPSIKCHUN
MIPU MOCJIEI0BATEILHOM COEAMHEHUHU JIBYX
PE3UCTOPOB.

[TpoBepka npaBuia Ijisi CUITBI TOKA

MIpU NapajuieIbHOM COEUHEHUH PE3UCTOPOB.
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OTpeOUTENH
AIIEKTPUIECKON SHEPTUU
B ObITy. KopoTkoe
3aMBIKaHUE

AHaJIN3 CUTYaIMi TIOCJIEI0BATENBHOTO U
napajieIbHOTO COEAUHEHHUS] POBOJHUKOB

B JIOMAIIIHUX JIEKTPUUYECKUX CETSX.

Pemenne 3aqay ¢ ucnonp3oBaHneM 3akoHa Oma
1 hopMyn pacuéra FNMEKTPHUIECKOTO
COIPOTHUBJICHUA MPU MOCIEAOBATEIHLHOM U
MapAJUICIIbBHOM COEAMHEHUHU MPOBOIHUKOB.
Omnpenenenre paboThI AJIEKTPUUECKOTO TOKa,
MPOTEKAIOIIETO YE€PE3 PEZUCTOP.

OnpeneneHrne MOITHOCTH 3JIEKTPUUYECKOTO TOKA,
BBIJICJSIEMON HA PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA Yepe3
JAMIIOYKY OT HanpshKeHus: Ha Hel. OnpeneneHue
KII/l narpeBarens.

HccnenoBanue mpeoOpa3oBaHUs SHEPTUU

IIPU MIOJBEME IPy3a AIIEKTPOABUTATEIEM.
OObsiCHEHUE YCTPOMCTBA M MIPUHIIUATIA JISHCTBUS
JIOMAIITHUAX JICKTPOHATPEBATEIIbHBIX MPHUOOPOB.
OObsicHEHUE IPUYKUH KOPOTKOTO 3aMbIKAHUS U
MIPUHIUIIA JEUCTBUS IUIABKUX MPEIOXPAHUTENEH.
Pemenue 3a1a4 ¢ UCIOJIB30BAaHUEM 3aKOHA
Jlxoynsa—Jlenna

2.3

MarsuTHbIE SIBICHUS

ITocTostHHBIE MATHUTEI.
BzaumopeiicTBue
IIOCTOSIHHBIX MarHUTOB.
MarsauTtHoe moJie.
MarsauTtHOe 10J1e 3eMIn

HccnenoBaHrne MariMiTHOT'O B3aMMOJICHCTBUS
MMOCTOSIHHBIX MAarHUTOB.

N3ydyeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHuTOB MPHU UX 00BETUHEHUH U Pa3/ICIICHUN.
HccaenoBanne MarHuTHOI'O B3aUMOJICHCTBUA
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Y €ro 3HaYEHUe JJIs KU3HU
Ha 3emie. OnbIT Dpcrena.
MaruauTHoOe nosue
AIEKTPUYECKOTO TOKA.
IIpumenenue
AIEKTPOMArHUTOB

B TeXHUKE. J[elicTBue
MAarHUTHOTO TOJIsI

Ha IIPOBOIHUK C TOKOM.
DJNIEKTPOJIBUTATEINb
MOCTOSIHHOT'O TOKA.
Hcnons3oBaHue
AJIEKTPOJIBUTaTENEN

B TEXHUYECKUX YCTPOUCTBAX
Y Ha TPaHCIIOpTe

MOCTOSIHHBIX MarHUTOB.
N3ydeHne MarHuTHOTO MOJISl TOCTOSTHHBIX
MarHuTOB MPU UX OOBEAMHEHUU U Pa3ICTICHUU.
[IpoBeneHME ONBITOB M0 BU3YaJIU3ALMH MO
MTOCTOSIHHBIX MarHUTOB.

N3yuenue sBiIeHUs HAMAarHUYMBaHUS BEILIECTBA.
HccnenoBanue nencTBUs JNEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeaeHME ONBITOB, IEMOHCTPUPYIOLIUX
3aBUCUMOCTH CHJIBI B3aUMO/ICHCTBUSI KaTYIIIKH

C TOKOM U MarHuTa OT CHJIbl M HAIIPABJICHUS TOKa
B KaTyIIIKE.

AHanu3 cuTyalui NpakTH4eCKOTO NPUMEHEHHS
AJIEKTPOMArHuTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, IPOMBILIJIEHHOCTH, MEJTULIUHE).
N3ydenue necTBUS MarHUTHOTO MOJIS

Ha IPOBOJHUK C TOKOM.

N3ydyeHne nelCTBUS SIIEKTPOABUTATENS.
N3mepenne KII/ anexkTpoaBuratenbHON
YCTaHOBKH.

Pacnio3HaBanue u aHanu3 pa3InyHbIX
MIPUMEHECHUH AJIEKTPOIBUTATEIICH

(TpaHCTIOPT, OBITOBBIE YCTPOICTBA U JIP.)

24

DJIEKTpOMarHuTHas
WHIYKIHS

OnbiTel Papajes. SBneHue
ANEKTPOMAarHuTHOM
nHaykuuu. [Ipasuno Jlenna.
DJIeKTpOoreHeparop.

OTBITHI TTO UCCJICTOBAHUIO SIBICHUS
BJICKTPOMArHUTHOW MHAYKIIMU: UCCIIEIOBAHUE
U3MECHCHUW 3HAYEHUS Y HAIIPABJICHUS
WHAYKIHOHHOTO TOKA
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CniocoObl oJTy4eHust
ANEKTPUYECKOU IHEPTUH.
DIEeKTPOCTaHIIUU

Ha BO300HOBIISIEMbIX
MCTOYHHUKAX SHEPTUU

Htoro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB 110 ITPOT'PAMME
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9 KJIACC
Ne HanmenoBanue KomunuectBo | IIporpammuoe comepxanue | OCHOBHBIE BUJIBI I€ITEIbHOCTH O0yUYaIOIIUXCA
/i pa3ziesioB U TeM 4acoB
y4eOHOro npeaMera
Paznen 1. Mexanuuyeckue siBJIeHUS
1.1 | Mexanuueckoe 10 MexaHnueckoe JBUKEHUE. AHanmu3 u 00CyXJIeHHUE Pa3TMIHBIX TPUMEPOB

JABUKCHHEC U CITOCOOBI
€ro OIIMCaHuA

MarepuanibHas TOUKa.
Cucrema oTcuéra.
OTHOCHUTENIBHOCTD
MEXaHHYECKOTO JIBUKECHUS.
PaBHOMepHOE
MPSIMOJIMHEWUHOE JBUYKECHUE.
HepaBHomepHoe
IPSMOJIMHENHOE ABUKEHHUE.
CpenHsisi ¥ MTHOBEHHAs
CKOpOCTb T€Jia Ipu
HEPAaBHOMEPHOM JIBH>KCHUU.
Yckopenue.
PaBHOyCcKOpEeHHOE
MPSIMOJIMHEWUHOE IBUKEHHUE.
CBoOoaHOE TIaZICHHE.
Onpitel [Nanumes.
PaBHOMEpHOE NBUXKEHKE

110 OKPY>KHOCTH.

[lepnon u yactora
oOpaienus. JIuneitHas u
YTJI0Basi CKOPOCTH.

MEXaHUYECKOTO IBHKCHMUS.

OOcy>x1eHne rpaHull TPUMEHUMOCTH MOJIETTH
«MaTepHaJIbHasl TOUKA.

Onucanne MEXaHU4EeCKOTO ABUKCHUS
pa3IMYHBIMU crIoc00aMu (ypaBHEHHE, Ta0IHIIA,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYaLIH, B KOTOPBIX
IPOSIBIISIETCS] OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBUYKEHUS.

HabiroieHue MexaHM4eCcKoro IBUKEHUS Teja
OTHOCUTEJIBHO Pa3HbIX TEJI OTCUETA.
CpaBHEHHE ITyTEN U TPACKTOPUI ABUKEHUS
OJIHOT'O ¥ TOTO € TeJIa OTHOCUTEIIBHO Pa3HBIX
TE€JI OTCUYETA.

Amnanus tekcra ['anunes 00 OTHOCUTETbHOCTH
JBUKEHUS; BBIIIOJIHEHHUE 3aJaHUI M0 TEKCTY
(CMBICJIOBOE UTEHUE).

Omnpenenenue cpetHeld CKOPOCTH CKOJIBKEHUS
Opycka WU ABMKEHUS [IapUKa MO HAKJIOHHON
IIJIOCKOCTH.

Ananus u o0cyx1eHre Croco0oB
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LlenTpocTpemurensHOE
YCKOpPEHHE

NPUOIMKEHHOTO ONPEIeTICHUSI MTHOBEHHOMN
CKOpPOCTH.

OmnpeneneHrne CKOPOCTU PABHOMEPHOTO
JBIKEHUS (IIapuKa B )KMIKOCTH, MOJACIIN
AIEKTPUYECKOTO aBTOMOOWIIS | T. T1.).
OnpeneneHue NyTH, NPOUJEHHOTO 32 JAHHbBIN
IPOMEKYTOK BPEMEHU, U CKOPOCTH TeJla

10 rpauKy 3aBUCUMOCTH MYyTH PABHOMEPHOTO
JBUKEHHUS OT BPEMEHHU.

OO6cyxeHrne BO3MOXKHBIX TPUHIIUIIOB
JIEUCTBUS TPUOOPOB, U3MEPSIFOIITUX CKOPOCTh
(cIuIOMETPOR).

Brrumncienue myTi ¥ CKOpOCTH MPHU
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBH>KCHUH
Tena.

Omnpenenenye MpORACHHOTO IMTyTH U YCKOPEHUS
JBIDKEHUS Teja 1Mo TpaduKy 3aBUCUMOCTH
CKOPOCTH PAaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBIDKEHUS TeJla OT BPEMEHH.

IIposepra eunomesvl. eciu

npU pagHOYCKOPEHHOM OBUINCEHUU

0e3 HauanbHOU CKOPOCMU NYMU OMHOCAMCSL
KaK ps0 HeuémHuuIX Yucei, mo
CcO0meemcmayouue NPOMeHCymKy pemenu
O0OUHAKOBYL.
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OmnpeneneHre yCKOPEHUs Tela

IIPY PABHOYCKOPEHHOM JIBUKECHUU

10 HAKJIOHHOM TIJIOCKOCTH.

W3mepenue neproja u 4acToThl 0OpalieHUs
T€JIa 110 OKPYKHOCTH.

OnpeneneHne CKOpOCTH PABHOMEPHOTO
JBH>)KEHUS T€JIA TIO OKPYKHOCTH.

Pemenue 3ama4d Ha onpeneneHue
KMHEMATUYECKNX XapAKTEPUCTUK
MEXAHUYECKOTO JIBUKEHHS PA3JIMYHBIX BUIOB.
Pacno3naBanue u npuOIMKEHHOE ONTMCAHUE
PAa3JIUYHBIX BUJIOB MEXaHUYECKOTO JBHKEHUS
B IPUPOJIC U TEXHUKE (Ha MpUMepax cBOOOTHO
NaJaloIINX TeJl, IBUKECHHS )KUBOTHBIX,
HEOECHBIX Tell, TPAHCHOPTHBIX CPEACTB U JIP.)

1.2

BzaumoneiicTBue Ten

20

IlepBsIii 3ak0H HproTOHA.
Bropo#u 3akoH HeroroHa.
Tperunt 3akoH HproToHa.
[IprHIMD cyneprio3unuu
CHIIL.

Cuna ynpyroctu. 3aKOH
I'yka. Cuna TpeHus: cuia
TPEHUS CKOJIBXECHUS, CUIIA
TPEHUS OKOSI, IPYTUE BUABI
TPEHUSI.

Cuia TSKEeCTH U 3aKOH
BCEMHUPHOTO TSATOTEHUS.

HaGmronenue u 00Cyx1€HUE OIBITOB

C IBMDKCHHEM TeJla IIPU YMEHBIIICHUH BITHSTHUS
JIPYTUX T, MPEMATCTBYIOMINX JTBHKCHHIO.
Amnanus texcra [anmnes ¢ onucanuem
MBICJICHHOTO SKCTIEPUMEHTA,
000CHOBBIBAIOIIIETO 3aKOH MHEPIIHH;
BBITIOJIHEHHE 33JIaHUH 10 TEKCTY (CMBICIIOBOE
YTEHHE).

OO6cyxaeHne BO3MOKHOCTH BBITIOJTHCHUS
3aKOHA MHEPIIUH B Pa3JIMYHBIX CHCTEMax
OTCUETA.

Hab6mronenue u 06Ccy)aeHue MEXaHUYECKUX
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Y ckopenue cBoOOTHOTO
najieHusi. /[BrokeHue rmiaHeT
Bokpyr Connua. [leppas
KOCMHYECKAsi CKOPOCTb.
HesecomocTs u neperpysku.
PaBHOBeCHEe maTepuanbHOU
TOYKHU. AOCOTIOTHO TBEPAOE
Teno. PaBHoBecHe TBEPAOTO
Tesa ¢ 3aKPEIUIEHHON OChIO
BpanieHuss. MOMEHT CHJIBI.
LenTp TsxecTn

SIBJICHUU, ITPOUCXOIAIINX B CUCTEME OTCUYETA
«Tenexka» npu e€ paBHOMEPHOM

Y YCKOPEHHOM JIBUKEHUN OTHOCUTEIBHO
KabuHeTa QU3UKH.

JIeliCTBHS C BEKTOpaMU CHJI: BBITIOJIHEHHE
3a1aHUM 110 CJIOKEHHIO U BBIYMTAHUIO
BEKTOPOB.

HaGmronenue n/mnu npoBeeHUE OMBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTb YCKOPEHUS
TeJa OT NPUJIOKEHHON K HEMY CUJIbI U MACChI
Tena.

AHanu3 u 00bsICHEHUE SIBICHUI

C UCIIOJIb30BAHUEM BTOPOTo 3akOoHAa HbIOoTOHA.
Pemenue 3a1a4 ¢ uCnoiap30BaHUEM BTOPOTO
3akoHa Hpl0TOHA M ITpaBHIIa CII0KEHUS CUJL.
Onpenenenne KECTKOCTH MPYKUHBI.

AHanu3 cuTyaiuii, B KOTOPbIX HaOII0JAI0TCS
ynpyrue aeopmaiuu, u uX oObsiCHEHUE

C UCIIOJIb30BAaHUEM 3aKOHa ['yka.

Pemenue 3a1ay ¢ HCNOIB30BaHUEM 3aKOHA
I'yxka.

HccnenoBanue 3aBUCUMOCTY CUJIbI TPEHUS

CKOJIBXXCHHS OT CUJIbl HOPMAJIbHOI'O JJaBJICHHUS.

OO6cyxeHre pe3yabTaTOB UCCIIETOBAHMSL.
Onpenenenue ko3P PuiieHTa TpeHUs
CKOJIb>KEHUSI.

N3mepenue cuiibl TpeHUS MTOKOSL.
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Petrenue 3a1au ¢ UCNoOJb30BaHUEM (POPMYJIIbI
JUTSI CHUTBI TPEHUSI CKOJTBKEHUSI.

AHanmuM3 ABMKEHUS TN TOJIBKO MO IEHCTBUEM
CHUJIBI TSKECTH — CBOOOHOTO MaJICHUS.
OObsicHEHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJIHOTO MaJICHKs OT MACChI TeNa.

OueHka BeJIMYUHBI CUJIbI TATOTEHUS,
JIEHUCTBYIOIIEH MEXIY IBYMS TeJIaMU

(11 pa3HBIX Macc).

AHanu3 ABUKEHUSI HEOECHBIX Tell

MOJT ISHCTBUEM CUJIBI TATOTCHHUS

(C UCTIOJTE30BaHUEM JTOTIOJTHUTETBHBIX
MCTOYHUKOB HH(POPMAIIHH).

Pemenne 3a1a4 ¢ uCnosib30BaHUEM 3aKOHA
BCEMHPHOTO TATOTECHUS U (DOPMYJIBI

JUTSL pacy€Ta CHIIBI TSDKECTH.

AHaJIN3 OPUTUHAIILHOTO TEKCTA,
OTIMCBIBAIOIIETO TPOSBIICHUS 3aKOHA
BCEMHUPHOTO TSATOTEHUS; BBITIOJHEHUE 3a]JaHUH
0 TEKCTY (CMBICTIOBOE YTEHUE).

Habmronenue u o0cyxkaeHUE OMBITOB

110 U3MEHEHUIO Beca Tesia IPU YCKOPEHHOM
JIBKEHUU.

AHanu3 yCclIOBU BOSHUKHOBEHUSI HEBECOMOCTH
U TIEPETPY3KHU.

Pemenne 3amau Ha onpeeNieHUE Beca Tela

B Pa3JIMYHBIX YCIOBHSIX.
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AHanu3 cui, IeUCTBYIONIUX Ha TEJO,
MOKOSAIIIEECs] Ha OMope.
OnpeneneHue UEHTPa TAKECTU PA3IUYHBIX TEll

1.3.

3aKOHBI COXpaHCHUA

10

Nmnynbsce Tena. I3mMenenune
uMItysbca. IMIyasc CUIIbL.
3aKOH COXpaHEHHUS
nMiyibsca. PeaktuBHoe
JIBHKCHUE.

Mexanudeckas paborta u
MOIIHOCTh. PaboTa cun
TSKECTH, YIIPYTOCTH,
TpeHus. CBs3b SHEPTUH U
paboTsl. [loTeHnmanbpHas
SHEPrus Teja, HOJHITOrO
HaJ| IOBEPXHOCTHIO 3€MIIH.
[ToreHmanbHas s3HEprUs
CKaTOM IPYKUHBI.
Kunernueckas sueprus.
Teopema 0 KHHETHUYECKOU
SHEPruu. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPTUU

Ha6mronenue u o0Cyk1eHUE OTBITOB,
JEMOHCTPUPYIOIINX EPEeady UMITyJIbCa

IIPU B3aUMOJEHCTBUM TEJI, 3aKOH COXPaHEHUS
UMITyJIbCa MPU a0COJIIOTHO YIPYTOM U
HEYIIPYroM B3aWMOJICUCTBUU TEI.

AHanu3 cuTyaluil B OKpy>Karolieil ;Kxu3Hu

C UCIIOJIB30BAaHUEM 3aKOHA COXPAHEHUS
VMITYJIbCA.

Pacno3HnaBanue SBIIEHUS pEaKTUBHOTO
JIBW)KCHUS B IIPUPOJE U TEXHUKE.
IIprMmeHenne 3aKk0Ha COXpPaHEHUsl UMITYJIbCa
IUTA pacyéra pe3yJIbTaTOB B3aUMOJICMCTBUS TEI
(Ha mpuMepax HeyIpyroro B3aMMOJIEHCTBHSI,
YIPYTOTro HEHTPAIBHOTO B3aUMOAEHCTBHS IBYX
OJIMHAKOBBIX TEJ, OJJHO U3 KOTOPBIX
HETIOJIBUYKHO).

Pewmenue 3a1a4 ¢ HCOIB30BaHUEM 3aKOHA
COXpaHEHUS UMITYJIbCA.

Omnpenenenue paObOThI CUJIBI YIIPYTOCTH

IIpU MOABEME TPy3a C UCIIOJIb30BAaHUEM
HEMOJBHUKHOTO U MOABUXHOTO OJIOKOB.
HN3mepenune MOITHOCTH.

N3mepenure noTeHmaabHON SJHEPTUU YIIPYTO
nehopMUPOBAHHOMN MPY>KUHBI.
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HN3MmepeHne KWNHETUYECKOW SHEPTUHU TENa

10 JJIMHE TOPMO3HOTO ITyTH.
DKCIEpUMEHTAIbHOE CPABHEHHE NU3MEHEHUS
MOTEHUUAJIBHON Y KHUHETUYECKON SHEPTUH Tea
MIPU ABMYKEHHUH 110 HAKJIOHHOW ITOCKOCTH.
DKCIepUMEHTaIbHas TPOBEPKA 3aKOHA
COXpAaHEHUSI MEXaHUUECKON IHEPTUH

IpU CBOOOHOM MaJCHUU.

[IpuMeHEHNE 3aKOHA COXPAHEHUS
MEXAHUYECKON SHEPTUM JJIs pacyéTa

NOTEHIUAJIBHOW U KUHETUYECKOW DHEPIruM Tea.

Pemenue 3a1ay ¢ HCIIOJIL30BAaHUEM 3aKOHA
COXpaHCHUA MEXaHUYECKOU OHCPIruu

Hror

0 IO pazueny

40

Pa3gen 2. Mexannueckue Ko

Je0aHuA U BOJHBI

2.1

Mexanunueckue
KOJIcOaHus

7

KonebarensHOE ABMIKEHHE.
OCHOBHBIE XapaKTEPUCTUKHU
KoJieOaHmil: mepuo,
4acToTa, aMILUIUTY/1a.
MareMaTu4ecKui u
MPY>KUHHBINA MasTHUKH.
[IpeBpamenue sHepruu
IIpHU KoJiebaTeIbHOM
JIBHOKEHUH.

3aTyxaronue KojaebaHus.
Brinyk1eHHbBIE KOIEOaHUSI.
Pe3onanc

Habaronenue konebanuii moa 1eiCTBHEM CHUIT
TSOKECTH U YIIPYTOCTH U OOHAPYIKEHUE
10JT0OHBIX KOJIEOAHUI B OKPYKAIOIIIEM MHUPE.
AHanmu3 KoJie0aHui Tpy3a Ha HUTH U

Ha npykuHe. OnpeeieHne 4acTOThI
KOJIeOaHUH MaTeMaTHIECKOTO M ITPYKUHHOTO
MAasITHUKOB.

HaGmonenne n o0bsiCHEHUE SIBICHUS
pe3oHaHca.

HccnenoBanre 3aBUCUMOCTH ITEPHO/IA
KOJICOQHHI ITOABEIIICHHOTO K HUTH Tpy3a

OT JUIMHBI HUTH.
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[TpoBepka HE3aBUCUMOCTH TEPHOIa KOJIeOaHU

rpysa, moaABCIICHHOTI'O K JICHTC, OT MaCChl I'py3a.

HaGmronenue u o0CyxeHre ONbITOB,
JTEMOHCTPUPYIOITUX 3aBUCUMOCTh TIEPHOIa
KOJIeOaHMI MPYKMHHOTO MASTHUKA OT MACCHI
rpy3a 1 KECTKOCTH MPYKUHBI.

[IpuMeHeHre MaTeMaTHIECKOTO B MTPYKUHHOTO
MasITHUKOB B KQYECTBE MOJICJICH JIJIsI ONMCAHUS
KOJIeOAHUM B OKPYKaIOIIEM MHUpE.

Pemenue 3amad, CBSI3aHHBIX C BBIYHUCIICHUEM
WJIU OLICHKOM 4acTOThI (TIepro/1a) KoJieOaHU
H3zmepenue yckoperust c60600H020 nNaAOeHUs:

2.2

MexaHuueckue
BOJIHBI. 3BYK

MexaHu4decKue BOJIHEIL.
CBoHCTBa MEXaHUYECKHUX
BOJIH. [IpomonbHbIe U
MornepeyHble BOJIHbL. J[JinHa
BOJIHBI K CKOPOCTh €€
pacrpocTpaHEHUs.
MexaHn4yecKue BOJIHBI

B TBEPJIOM TEJIE,
CEHICMHYECKHE BOJIHBI.
3ByK. [ pOMKOCTB 3ByKa U
BbICOTa TOHA. OTpaxeHue
3ByKa. MHppa3Byk u
YIBTPa3BYyK

OOHapyXeHUE 1 aHAJTN3 BOJTHOBBIX SIBICHHM
B OKPY’KaIOIIEeM MUPE.

HabGnrogenue pacnpocTpaHeHus MPOA0TIbHBIX
Y TIONIEPEYHBIX BOJIH (HA MOJEIH) U
oOHapy>KeHHE aHATOTUIHBIX BUIOB BOJIH

B IIpUpoOJie (3BYK, BOJHBI Ha BOJIE).
Brruucnenue qivHbI BOJTHBI M CKOPOCTH
pacnpocTpaHeHUs 3ByKOBBIX BOJIH.
DKCHepUMEHTAIBHOE OTIPE/ICTICHUE TPAHUI]
JaCTOTHI CIIBIIIUMBIX 3BYKOBBIX KOJICOaHUH.
HabGmroaeHue 3aBUCHMOCTH BBICOTHI 3BYKa

OT YacCTOTHI (B TOM YHCJIIC, C UCTIOIH30BAHUEM
MY3bIKaJTbHBIX HHCTPYMEHTOB).

HaOmronenne n 00ObICHEHUE SIBJIEHUS
aKyCTHYECKOTO PE30HAHCA.
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AHanM3 OpUTrHHAIBHOTO TEKCTA, TTOCBAMIEHHOTO
WCIIOJIb30BaHUIO 3ByKa (WU YIbTPa3ByKa)

B TEXHUKE (9XOJIOKALUS, YIbTPA3BYK

B MEJUIIMHE U Jp.); BBIIIOJIHEHUE 3a/IaHUN

10 TEKCTY (CMBICIIOBOE YTCHUE)

Hroro no pazneny

15

Pa3nen 3. JiiekTpoMarHuTHOE MoJie U 3JIeKTPOMATHUTHBIE BOJTHBI

3.1 | DiekTpoMarHuTHOE 6 DJIEKTPOMArHUTHOE TOJIE. [TocTpoenue paccyxaeHuid, 000CHOBBIBAIOLIUX
noJje u DNEeKTPOMArHUTHBIC BOJHBI. | B3AUMOCBSI3b AIEKTPUYECKOTO U MAarHUTHOTO
AJIIEKTPOMArHUTHbBIE CaoiicTBa MOJIEH.

BOJIHBI ANEKTPOMATHUTHBIX BOJIH. DKCNepUMEHTAIBHOE U3YUYEHHE CBOMCTB
[Ikaa 3JIEKTPOMArHUTHBIX | 3JIEKTPOMArHUTHBIX BOJIH (B TOM YHCIC
BOJH. Mcnonb3oBanue C TIOMOIILI0 MOOMIIBHOTO TeeOHA).
ANEKTPOMATHUTHBIX BOJIH AHaJIN3 peHTT€HOBCKUX CHUMKOB
JUISI COTOBOM CBSI3H. YeJIOBEYECKOI0 OpraHu3Ma.
DNEeKTpOMAarHuTHas IPUPOJa | AHAIIN3 TEKCTOB, OMUCHIBAIONIUX POSBICHUS
cBera. CKOpOCTh CBETA. AJIEKTPOMATHUTHOTO U3ITyYEHHUSI B IPUPOJIE:
BoaHOBEIE CBOMCTBA CBETA | KUBBIC OpraHU3MBI, U3ITydeHHUsT HEOSCHBIX TeJ
(CcMBICTIOBOE YTEHUE).
Pacno3naBaHue u aHaJIU3 pa3IMYHbIX
MPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJIH
B TEXHUKE.
N3ydyeHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3aga4 ¢ ucnonp3zoBaHueM GopMy
JUJIS1 CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JITTUHBI
BOJIHBI M YaCTOTHI CBETA
Hroro no pazgeny 6
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Pasnen 4. CBeToBbIC ABJICHUA

4.1

3aKOHBI
pacipoCTpaHCHUS
CBETa

JIyueBas Mmozensb cBeTa.
HcTtounuku ceera.
IIpssmonuHeHOe
pacrpoCTpaHEHUE CBETA.
3atmenusa Coanua u JIyHBI.
Otpaxxenue ceeta. [lnockoe
3epKayIo. 3aKOH OTPaKEHUSI
CBETA.

[Ipenomiienue cBera. 3aKOH
npesioMiieHus ceeta. [losHoe
BHYTPEHHEE OTPaKECHUE
ceeta. Mcnonp3oBanue
MOJTHOTO BHYTPEHHETO
OTPAKEHUS B ONITUYECKUX
CBETOBOJIaX

HaGronenue onbIToB, 1EMOHCTPUPYIOIITIX
SIBJICHUE MPSIMOJIMHEWUHOTO PaCIpPOCTPAHECHUS
cBeTa (BO3HUKHOBEHUE TEHU U MOJTYyTEHN),

Y MX UHTEPIIPETaLs C UCIIOJIb30BAHUEM
IIOHSATHUSL CBETOBOIO JIyYa.

OObsicHEHUE 1 MOJICITUPOBAHNE COTHEYHOTO U
JIYHHOTO 3aTMEHUM.

HccenenoBanue 3aBUCUMOCTH yTIila OTPAXKECHUS
CBETOBOTO JIy4ya OT yIJia NaJCHHUS.

N3yuyenue cBOMCTB U300pakeHUs B INIOCKOM
3epKaJie.

Hab6nronenue u 00bSICHEHNE ONBITOB

IO MOJYYCHUI0 U300paKEHH I B BOTHYTOM U
BBITTYKJIOM 3epkaiax. HaGmonenue u
00BSICHEHHE OTMBITOB IO MPEIOMJICHHIO CBETa
Ha IPaHULE PA3JIMYHBIX CPENI, B TOM YUCIIE
OTBITOB C MOJIHBIM BHYTPEHHUM OTPAKCHUEM.
HccnenoBanue 3aBUCUMOCTH yTiia
MPEJIOMJICHUS OT YIJjla aJIeHUsI CBETOBOIO Jiy4a
Ha TPaAHUIIE «BO3AYX—CTEKIIO».
Pacrnio3zHaBanue sIBIEHUM OTPaXEHUS U
MPEJIOMJICHUSI CBETA B MOBCEIHEBHOM JKU3HMU.
AHanu3 1 00bsCHEHUE SIBJICHUS ONITHYECKOTO
MHpaXa.

Pemenue 3a1a4 ¢ UCIIOIb30BAHUEM 3aKOHOB
OTPaXEHHUS U IPEJIOMIICHHS CBETA
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4.2 | JIuH3BI ¥ OITHYECKHUE 6 Jlunza. Xox myuedt B muH3e. | [lomydeHne n3o00pakeHU ¢ TOMOTIIHIO
npuOOpbI OnTuyeckas cucrema coOuparoIiel U paccenBarolLEeH JIMH3.
dotoanmapara, Mukpockomna | OnpeneneHue (pOKyCHOro pacCTOSHUS U
u Teneckona. a3 kak OTNITHYECKOM CHITBI COOMPAFOIIICH JINH3HI.
ONTHYECKasi CUCTEMA. AHanu3 ycTpoHCcTBa U IPUHIIMIA JEHCTBUS
bmuzopykocTs HEKOTOPBIX ONTUYECKUX TPHUOOPOB:
JaIbHO30PKOCTh ¢doroanmnapara, MUKpPOCKOTIA, TEJIECKOIA.
N3yueHnue Moienu riia3a Kak ONnTUYECKON
CUCTEMbI. AHaU3 IBJICHUHN OJIM30PYKOCTH
U TaJIbHO30PKOCTH, MPUHIIMIA AEHCTBUS
OYKOB
4.3 | Pazmoxenue O0eoro 3 Pasnoxenue Oeoro ceera HaGmronenue pasznoxkenus 6e10oro ceera
CBETa B CIIEKTP B ciekTp. OnbiTel HhlOTOHA. | B CIIEKTD.
CrnosxeHue CreKTpabHbIX Hab6mronenue u 00bsiICHEHUE OTBITOB
1BeToB. Jlucnepcust cBeTa IO TTOJTYYEHUIO OEJIOTO CBETa MPH CI0KECHUN
CBETa pPa3HbIX LIBETOB.
[TpoBeneHue u 0ObSICHEHUE OMBITOB
110 BOCIIPUSATHUIO LIBETA MIPEAMETOB MPU UX
HAOJIOICHUH Yepe3 IIBETOBBIC (DUITBTPHI
(LIBETHBIE OYKH)
Hroro o pasgemny 15
Pa3nen 5. KBanToBbie ABJIeHHUSA
5.1 | Ucnyckanue u 4 OmneiTel Pezepdopna u O6cyxnenue e onbiToB Pezepdopaa

IIOIJIOMCHUE CBCTA
aTOMOM

IIaHeTapHas MOACJIb aTOMaA.

Mopnens atoma bopa.
Hcnyckanue u norioiieHue

1O UCCIICAOBAHHUIO aTOMOB, BbIABHKCHUC
TUIIOTE3 O BOBMOXKHBIX PE3YJIbTAaTax OIILITOB
B 3aBMCUMOCTH OT IMpCAIOoJaaracMoro CTpoCHus
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cBera aToMOM. KBaHTHI.
JInHenyaTble CIEKTPHI

aToMOB, (P OPMYJIMPOBAHKE BHIBOJIOB

Y3 PE3YIbTATOB ONBITOB.

OO0cyxeHre TPOTUBOPEUHM TUTAHETAPHOM
MO/IEJIA aTOMA U OCHOBAHUM I TUIOTE3bI
Bopa o crarmonapHbIx opOUTax AIEKTPOHOB.
HaOmronenne CIutomHeIX U JIMHENYATBIX
CIIEKTPOB U3JIy4YE€HUS PA3JINYHBIX BEIIECTB.
OOBbsiCHEHUE TMHEWYATHIX CIIEKTPOB U3ITYUECHUS

52

CTtpoeHre aTOMHOTO
sypa

PannoaktuBHOCTh. ANb(ha-,
0eTa- ¥ raMMa-u3IIy4eHUsl.
CtpoeHue aTOMHOTO spa.
Hyknonnas monens
aTOMHOTO sA11pa. M30TOIIBbL.
PagnoakTuBHBIC
npespamieHus. [lepuon
MoJTypacriajia aTOMHBIX SJI€p

OO0cyx1eHre BOBMOXKHBIX TUIIOTE3 O MOACIISIX
CTPOEHHUS Spa.

Onpenenenue cocrana siaep 1o 3aJaHHbIM
MAaCCOBBIM M 3apsI0BbIM YHCJIAM U

I10 TIOJIOKEHUIO B IEPUOJNYECKON CUCTEME
DJIEMEHTOB.

AHanu3 U3MEHEHUS COCTaBa siipa U €ro
MOJIOKEHHUSI B TIEPUOJIMYECKON CUCTEME

MIPU O-PaIUOAKTUBHOCTH.

HccnenoBanue TPEKOB (.-4ACTUI 10 TOTOBBIM
dororpadusim.

OGHapyXeHHEe U U3MEPEHUE PATUAIMOHHOTO
¢dboHa c MOMOTIIBIO JJO3UMETPA, OIIEHKA €TO
WHTECHCHUBHOCTH.

Ananu3 OMOJIOrMYECKUX N3MEHCHHH,
MPOUCXOIAIINX MO JEUCTBUEM
PaIMOAKTUBHBIX U3JTYUYCHUH.
Hcnonp3oBanne palMOAKTUBHBIX U3ITyYEHUM
B MEIUIIHE
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5.3 | SlnepHble peakuu 7 SAnepHble peakuuu. 3aKoHbl | PemeHue 3a1a4 ¢ MCIOJIb30BaHUEM 3aKOHOB
COXpaHEHUs 3apsI0BOrO U COXpaHEHUsI MAaCCOBBIX U 3apsAI0OBbIX YUCEI
MacCOBOI'O YHCEIl. DHEPrUsl | Ha OMpeesieHUE Pe3yIbTaToOB SACPHBIX
CBSI3M aTOMHBIX siiep. CBs3b | peakiuii; aHaiu3 BO3MOKHOCTH HITH
MAacChl M DHEpruu. Peakunnu | HEeBO3MOXKHOCTHU SJIEPHOU pEaKIIH.
CUHTE3a U JEJICHUS SIED. OueHka SHEPIrUr CBS3U SIAEP C UCIOIb30BAHUEM
Hcrtounuku sHeprun ConHua | popmysaisl DUHINTEHHA.
U 3BE31. SnepHas OOcy>k/1eHne MEPCIEKTUB UCTIOIb30BAHUS
sHepreTuka. /lencreus YIIPaBJIIEMOI'0 TEPMOSAIEPHOIO CUHTE3A.
paTiOaKTUBHBIX M3IIydYeHHH | OOCYXICHUE TPEUMYIIECTB U SKOJIOTUIECKIX
HAa JKUBBIE OPTraHU3MBbI po0JieM, CBSI3aHHBIX C SAEPHOM SHEPreTUKOM
Hroro no pazneny 17

IToBTOPHUTEIBHO0-0000 1AM MOAYJIb

[ToBTOpEHUE M
o0o011eHne
coJiepKaHus Kypca
¢u3uku 3a 7-9 Knaccol

9

Cucremaruzanus u
0000111eHIE TPEIMETHOTO
COJIep>KaHus U OIbITa
JESTEIbHOCTH,
NpUOOPETEHHOTO

IIPU U3YYEHUU BCETO Kypca
(u3MKN OCHOBHOTO OOIIETO
oOpa3oBaHus.

IloaroroBka K OCHOBHOMY
roCy/1apCTBEHHOMY
AK3aMeHy 10 (pr3HKe

TSI 00y4aroIuXCs,
BBIOPABIINX 3TOT YUCOHBIM
npeaMer

Brinonnenue yueOHbIX 3a/laHU, TPEOYIOITUX
JEMOHCTPALIMA KOMIIETEHTHOCTEH,
XapaKTEePU3YIOIINX €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

— MIPUMEHEHUS TTOJTYYCHHBIX 3HAHUI

JIJIS HAYYHOTO OO0BICHEHUS (PU3NUECKUX
SABIICHUU B OKPY’KAIOIIEU IPUPOLE,

B MTOBCETHEBHOM KM3HU U BBISBICHUS
(GU3UYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTHUH;

— MIPUMEHEHU S OCBOCHHBIX
DKCIIEPUMEHTAIIbHBIX YMCHUH

JUTSL ICCIIeIOBaHUS (PU3HYCCKUX SIBJICHUH,
B TOM YHCJIIE JIJIsI TPOBEPKHU THIIOTE3

61



denepanpHas pabouas mporpamma | Pusuka. 7-9 kimaccer (0a30BBI YPOBEHB)

Y BBISIBIICHUS 3aKOHOMEPHOCTEH.

Pemenue pacu€THbIX 3a/1a4, B TOM YHCIIE
[PEIIO0JIAraloIIuX UCI0JIb30BaHNE PU3NUECKUX
MOJIeJIEl 1 OCHOBAHHBIX Ha COJAEPKAHUU
Pa3IMYHBIX Pa3/IeNoB Kypca (PU3UKH.
BrlnonHeHue 1 3amuTa rpynnoBbIX WK
WHJVBUTyaJIbHBIX TPOEKTOB, CBA3aHHBIX

C coZiepKaHueM Kypca pU3uku

Htoro no pazneny 9
OBILEE KOJIMYECTBO 102
YACOB 110 ITPOT'PAMME
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7 KIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugpossie
Tema ypoka KoHTpoabHBI IIpakTuyecku
n/n yp Bcero 06 po ¢ pﬁ eckne u3yuyeHusi oOpa3oBaTejibHbIE
a0oThI a00ThI
p p pecypchl
1 ®du3uka — HayKa O PUPOJIE. 1
SIBiieHUs IpUPOIbI
2 DuU3nveCKue IBICHUS 1
3 dusnuecKue BeIUYUHbBI U UX 1
U3MEPEHUE
Ypoxk-uccienoanue "M3mepenue
4 TEeMIIepaTypbl IPU MOMOIIU 1 1
XKHUJKOCTHOTO TEPMOMETpA U AaTUMKa
TeMIeparypol"
Metoabl HAy4YHOTO MTO3HAHMSL.
. bubmmoreka [JOK
5 Onucanue pu3NYeCKux SBICHUN C 1 1
[TOMOIIIBIO MOENeli https://m.edsoo.ru/ff09f72a
Ypoxk-uccienoanue "l[IpoBepka
6 TUIIOTE3bI: JAbHOCTH MOJIETA IIapUKa, 1 1
MIIEHHOTO TOPU30HTAIBHO, TEM
0oJbIIe, 4eM OOJIbIIe BRICOTA ITycKa"
Crpoenue BemiectBa. ONBITHI,
bubmmoreka [JOK
7 JIOKA3bIBAIOIIUE TUCKPETHOE 1 !
CTPOCHHE BEMIECTBa https://m.edsoo.ru/ff09fe0a
bubmmoreka [JOK
8 JIBr>xeHne 4acTHIl BEIIeCTBA 1 !
https://m.edsoo.ru/ff0a013e
Ypoxk-uccienoBanue «OnbITH IO
9 HAOJIOACHUIO TETJIOBOTO PaCIIUPEHUS 1 1

ra3oB»
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10 ArperaTHble COCTOSTHUSI BEIIECTBA
Oc00OEHHOCTH arperaTHbIX COCTOSTHUHN
11 Boabl. O000IIEHNE 110 pa3aeTy bu6nuoreka [IOK
«IIepBoHauanbHbBIEC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOEHHUH BEILIECTBA»
MexaHudeckoe OBMIKECHHUE.
12 PasHOMEpHOE I/III[{G aBHOMEPHOE Bubmiorexa LIOK
P p p https://m.edsoo.ru/ff0a05¢c6
JBIDKEHUE
13 CxopocTb. Equnuiipl ckopocTu Bubmiorexa LOK
p ’ P https://m.edsoo.ru/ff0a079¢
14 Pacuer iyt 1 BpeMeHU IBMKEHUA Bubmiorexa LIOK
vt p https://m.edsoo.ru/ff0a0aed
15 WNuepuus. Macca — mepa but6mmoreka [IOK
WHEPTHOCTH TEI https://m.edsoo.ru/ff0a0c10
[InmoTHOCTH BemiecTBa. Pacuer Macchl bubmuoreka [IOK
16
1 00BEMa TeJla 10 €r0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHnas pabora «OnpenencHue
MJIOTHOCTH TBEPIOTO TEJIay
18 Pemenne 3agau mo teme "I1MO0THOCTH bubnuoteka [JOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cuna Kak xapakTepucTHuKa
19 B3auMoaercTeug ten. Cua
yrnpyroctu. 3akoH ['yka
Jlaboparopnas padota «13yuenue
20 3aBUCUMOCTH PACTSHKCHUS
(medopmanum) Mpy>KUHBI OT
IIPUJIOKEHHOMN CUIIBD»
21 SIBnenue taroreuud. Cuia TSHKECTH
CBS3b MEXOY CUJIOHA TSHKECTH U
22 Maccou TenI:lyBec Teaa. Pemenne Bubmiorexa LIOK
e ) " https://m.edsoo.ru/ff0al778
3aga4 no reMe "Cuia TKeCcTH
23 Cuia TSKeCTH Ha APYTHX IJIaHeTax. bubnmoreka [JOK
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duznyeckue XapakTepUCTUKHU TIIaHET

https://m.edsoo.ru/ff0al1502

24 Nsmepenue cun. JluHamomer bubmmorexa IJOK
P ) p https://m.edsoo.ru/ff0al8cc
bubmunoreka LIOK

25 Bec tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
CnoxxeHue IByX CHJI, HallpaBJIE€HHBIX

26 10 OJAHOUN MPSIMOM. Bubmorexa LOK
PaBHOZGHCTBYIOMAs CHT https://m.edsoo.ru/ff0ala70

27 Pemrenue 3agad mo reme
"PaBHoneiicTBytomas cun"

8 Cuia TpeHus u e€ Bubl. TpeHue B bu6nuoreka [IOK
MPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnast padota «13yuenue
3aBUCHUMOCTH CUJIbI TPEHUS

bubnuorex K
29 CKOJIb)KCHUS OT CUJIbI JABJICHUS U Gmaorexa [JO
https://m.edsoo.ru/ff0alcc8
XapakTepa CONpUKaCAIOITUXCS
TMOBEPXHOCTEI»

30 Pemenue 3amau Ha onpenencHue
PaBHOJICUCTBYIOIIEH CUIIBI
Pemenue 3amad mo Temam: «Bec

31 Tenay, «['padudeckoe n3oOpakeHue bu6nuoreka [IOK
cuny, «Cunby, «PaBHoaeicTByOIas https://m.edsoo.ru/ff0alde0
CHIT»

KonrtponbHas pabora no remam:
«MexaHndecKkoe ABMKEeHHE», «Macca,

32 ILIOTHOCTHY, «Bec Temay,
«"padrueckoe n300paKeHUE CHITY,
«CHbi»

33 JaBnenue. CriocoObl yMEHBIIICHUS U bu6nuoreka [IOK
YBEJIMYEHUS JABJICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBnenue raza. 3aBUCUMOCTb bubmuoreka [{OK

IaBJIEHH Ta3a OT 00bEMa,

https://m.edsoo.ru/ff0a2376
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TEeMIIEPATYPhI

[Tepenaua naBneHus TBEPIALIMU

but6mmoreka [IOK

35 TCaMu, AKHUIKOCTAMH U Ta3aMu. https://m.edsoo.ru/ff0a25b0
3akoH [lackans
36 JlaBiieHWE B KHUJIKOCTH U Tas3e, bubmuoreka [IOK
BBI3BAaHHOE JACUCTBHUEM CHUJIbI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «JlapneHue B bubnuorexa [JOK
KMJIKOCTH U rase. 3akoH [Tackas» https://m.edsoo.ru/ff0a2826
38 Coobmarommmecst Cocyabl BrbmaoTexa LIOK
https://m.edsoo.ru/ff0a2970
39 I'mapaBnuueckuit mpecc bubmaorexa LIOK
P p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
JKUKOCTHBIA HACOC
41 ATmochepa 3eMiIH U IPUYHHBL & bu6nuorexa [IOK
CYIIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATmochepHoe bu6nuoreka [IOK
JaBJICHHUE https://m.edsoo.ru/ff0a2b5a
43 W3mepenue atMmoc(hepHOTo 1aBICHUS. Bu6muotexa [JOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3
4 aamnenun of swcores mat yposrn u6morerc LIOK
A AYp https://m.edsoo.ru/ff0a2fc4
Mopsi
45 Bapomerp-anepoun. AtmochepHoe bu6nuoreka [IOK
JTABJIEHUE HA PA3TUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemrenue 3agad mo reme "
46 "
ATMoc(epHOoe TaBlieHUe
I B LOK
Py ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
48 Jlaboparopnas pabota «Onpenenenue bubmmoreka [JOK

BBITAJIKMBAIOIICH CHIIBI,

https://m.edsoo.ru/ff0a33fc
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JNEWCTBYIOLIEH HA TEJIO, TOTPYKEHHOE
B KUJKOCTb)»

49

Jlaboparopnas paboTa 1mo Teme
«MccrnenoBanue 3aBHCUMOCTH Beca
TeNa B BOJE OT 00BbEMa MOTrpyKEHHOM
B )KHJIKOCTh YaCTH TeJa»

bubmunoreka LIOK
https://m.edsoo.ru/ff0a3514

50

IInaBanue Ten

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

Jlaboparopnas pabota
"KoncTpynpoBaHue apeoMeTpa Wil
KOHCTPYHUPOBAHUE JIOAKU U
omnpeaeseHue e€ rpy30noabEMHOCTH"

52

Pemrenue 3agad mo remam: «IlimaBanue
cynoB. BoznyxomnaBaHuey,
«/laBieHue TBEpABIX TN, KUIKOCTEH
H Ta30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

KonrponsHas pabora o Teme
«/laBieHue TBEpABIX TN, KUIKOCTEH
H Ta30BY

54

Mexanunueckasi pabota

bubmunoreka LIOK
https://m.edsoo.ru/ff0a3f82

55

MorHocTs. EquHUITBI MOIITHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3 {82

56

VYpok-uccnenoranue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MPHU
nogbEMe 1o JgecTHuue"

57

IIpocteie MexaHu3Mbl. Pryar.
PaBHOBecue cui Ha peryare

58

Poruaru B TexHuke, ObITY U IPUPO/IE.
Jlaboparopnas pabota
«MccnenoBanue ycioBHil paBHOBECHS
phIyara»

0.5

bubmunoreka LIOK
https://m.edsoo.ru/ff0a478e
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59

Pemrenue 3agad mo treMe «Y CIOBUSI
paBHOBeCI/IH pblqara»

bubmunoreka LIOK
https://m.edsoo.ru/ff0a48a6

60

KoaddutmenT moneznoro neiicTBust
MexaHu3ma. JlaboparopHas padota
«M3mepenne KI1/I HaknoHHOM
MIJIOCKOCTH

0.5

61

Pemenue 3agau mo teme "Pabora,
MorntHocTb, KIT/1"

bubmunoreka LIOK
https://m.edsoo.ru/ff0a4c48

62

Mexanuyeckas SHeprusi.
Kunernyeckas 1 noTeHIUaIbHAS
JHEPIUst

bubmunoreka LIOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT IO TEME
"DKCIEPUMEHTAIBHOE ONPEICTICHUE
U3MEHCHUS KUHETUYECKOU U
MMOTEHIMAIbHON SHEPTUH PHU
CKaTBIBAHUH TE€Ja IO HAKJIOHHOU
TJIOCKOCTH "

65

KontponbHas padoTa mo teme
«PaboTa 1 MOIIHOCTh. DHEPTHSI»

66

PesepBHbIit ypok. Pabora ¢ TekcTamu
o teMme "MexaHuueckoe IBIKeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adeebd

67

PesepBubIil ypok. Pabora ¢ Tekcramu
no Teme "JlaBneHnue TBEPABIX TEN,
SKUIKOCTEN U ra3oB"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBubIil ypok. Pabora ¢ Tekcramu
o Teme "PaboTta. MOmIHOCTb.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68
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8 KJIACC
KosaunyecTBo 4acos JJIeKTPOHHbIE
Ne Hara uugpossie
Tema ypoka
n/n yp Bcero Koﬁﬂ TPOILHBIE HpﬁaRanecxne u3yuyeHusi oOpas3oBaTejibHbIE
padoTsl padoThbl pecypebi
OCHOBHBIE IIOJ0KEHUSI MOJIEKYIIPHO-
1 KHHETHYECKOI TEOpHHU U NX OgBITﬁble 1 Bubmorexa LIOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
Mopaenu TBEpIOTO, JKUAKOTO U bubmunoreka LIOK
3 o 1
ra3000pa3HOro COCTOSTHUH BEIIeCTBa https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOWCTB TBEPOTO,
4 KHUKOTO U Ta3000pa3HOr0 COCTOSTHUH 1
BEIIIeCTBA HA OCHOBE ITOJIOKCHUH
MOJICKYJIIPHO-KUHETHYECKOU TEOPHH
5 Kpucrannuueckue u amopgHbIe Tena 1 bubmorexa HOK
b p https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KallUJUISIPHOCTb. 1 bu6nuoreka [IOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TenmoBoe pacuupeHe U c:kaTtue 1 Bubmiorexa LIOK
p p https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEPATYPHI CO
8 CKOPOCTBIO TEIJIOBOTO IBUKEHUS 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl 1 bu6nuorexa [IOK
W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bunwl Tenmonepenadu 1 Bubmiorexa LIOK
p https://m.edsoo.ru/ff0a6412
Vpok-koH(pepeumus "IIpaktuaeckoe
11 anonbsoiHI:/Ie fenJIOBIE)Ix CBOMCTB 1 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0a65c0
BEILIECTB U MAaTEPUAJIOB B IEJISIX
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sHeprocoepekeHus "

KomnnuecTtBO TEILIOTEHL. Y IenbHas

Bbubmunoreka LIOK

12 TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIJIOBOTO OanaHca. bu6nuoreka [JOK
TennooOMeH U TEIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas pabota
14 "UccnenoBanue siBICHUS bubnuorexa [JOK
TEIII000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit Boabl"
Pacyer konudecTBa TEIUIOTHI,
15 HEOOXOMMOTO JJII HarpeBaHUs Teja
Y BBIJICTISIEMOTO UM TIPH OXJIAXKICHUN
16 Jlaboparopuas pabota "Onpenenenue bubmmoreka [JOK
yAEJIbHOU TEIJIOEMKOCTH BelecTBa https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIMBa. Y IeibHas TEraoTa bu6nuoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHUE
18 KPUCTAJUIMYECKHUX Egn. VYnenpHas Bubmiorexa IIOK
https://m.edsoo.ru/ff0a71d2
TEeIJI0Ta TUIaBJIECHUs
19 Jlaboparopuas pabota "Onpenenenue bubmmoreka [JOK
YAEJIbHOU TEIJIOTHI MIJIaBICHUS JIbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue U KOHICHCAIHSL. Bu6muotexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbnas temiora
71 napooOpa3oBaHUs U KOHJEHCAIIUH. bubmmoreka [JOK
3aBUCHUMOCTb TEMIIEPATyPbl KUTICHUS https://m.edsoo.ru/ff0a786¢c
0T aTMOC(hEepHOTO JaBICHUS
Brnaxnocts Bo3ayxa. JlaboparopHas
22 pabora "Onpengggﬂne P buGnnorexa [JOK
o " https://m.edsoo.ru/ff0a7628
OTHOCHUTENIbHOM BIIQKHOCTH BO3AyXa
73 Pemenue 3anay Ha onpenenenme

BJIAJKHOCTH BO3JyXa
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24

[MpuHIHMITBL paOOTHI TETIOBBIX
nsurareneii. [lapoBas TypOuHa.
JIBUTaTellb BHYTPEHHETO CTOPaHHSI

25

KIIJI TenmoBoro aBurares.
TGHJ'IOBBIG ABUTaTCJIN U 3allIUTa

OKpY>Karole cpebl

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c¢c

26

3aKOH COXpaHEHHS U MIPEBPALICHUS
SHEPTUH B TEIJIOBBIX MpoIleccax

27

[ToaroroBka K KOHTPOJILHOU paboTe
o TeMme ""TenaoBhIe ABICHUS.
N3meneHue arperaTHeIX COCTOSHUM
BenrecTna"

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0a83{2

28

KontponbHas padoTa mo teme
"TenoBele aABiIeHud. M3menenune
arperaTHbIX COCTOSIHMI BeniecTna'

but6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Onektpusanus Ten. [IBa pona
ANEKTPUUYECKUX 3apsI0B

30

VYpoxk-uccienoBanue "DieKTpu3anus
TeJl UHAYKIMEW U TIPU
CONPUKOCHOBEHUHU"

31

B3anmoneiicTBue 3apsyKeHHBIX TEII.
3axoH KysoHna

bubmunoreka LIOK
https://m.edsoo.ru/ff0a87e4

32

DNEKTPUUECKOE TOJIE.
HanpskeHHOCTD 3JeKTPUYECKOTo
nosist. [IpuHnmn cynepnosunuu
AJIEKTPUYECKUX TMOJIEH

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenn >neKTprHuecKux 3apsiioB.
OnemeHTapHbli 3apsan. CTpoeHue
aToma

34

[TpoBOTHUKY U JUAIEKTPUKU. 3aKOH
COXpaHECHHS AIEKTPHUECKOTO 3apsijia

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3aga4 Ha npUMEHEHUE

bu6mmorexa [IOK
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CBOMCTB AJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
ONEeKTPUUYSCKHUI TOK, YCIIOBHS €T0
36 v ecIT)BOBaHHsI I/ICquHHKH bubmmorexa LIOK
ym ’ https://m.edsoo.ru/ff0a95a4
AIEKTPUICCKOTO TOKA
37 JIeficTBUS SIEKTPUUYECKOTO TOKA bubmmorexa [IOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AJIEKTPUYECKOTO MOJIs Ha MPOBOIHUKHU 1
U JTUAJIEKTPUKA"
39 DNEeKTpUYECKUM TOK B MeTaJLIax, bu6nuoreka [IOK
JKUIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKasi ernb U €€ COCTaBHbBIC
4acTu
Cuia Toka. JlabopaTtopHas padbora
41 "Usmepenue u eI; J'II/Ip OBaII;I/Ie CHJIBI 0.5 Bubmorexa LOK
" P Perymp ) https://m.edsoo.ru/ff0a8bd6
TOKa
DJIEKTPUYECKOE HAMPSIKEHHUE.
Bonbsr™merp. JIaboparopnast pabota bu6nuoreka [IOK
42 " 0.5
N3Mepenue u peryampoBaHue https://m.edsoo.ru/ff0a%¢14
HanpspkeHus"
43 CornpoTuBiieHNE TPOBOJHUKA. bu6nuoreka [JOK
VY ienpHOE CONPOTHBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnast paboTta "3aBUCHUMOCTh
44 3JIEKTPUYECKOTO CONPOTUBIICHUS 1 bu6nuoreka [IOK
MMPOBOJHUKA OT €r0 JJIUHBI, IUIOIMIAIN https://m.edsoo.ru/ff0aa738
IIONEPEYHOI0 CEUYEHNUsl U MaTepuana”
3aBHCHMOCTH CUJIEI TOKA OT
45 HanpspkeHua. 3akoH OMa JUId yyacTka Bubmnorexa HOK
p ) ya https://m.edsoo.ru/ff0aa44a
(5178
JlaGopaTopHas pabota
46 "I/ICC;I)G,I[OIB?EIHI/IGP 3aBUCHUMOCTH CHJIEI 1 Bubmnorexa HOK
https://m.edsoo.ru/ff0aa04e
TOKA, UIYILETO Yepe3 PE3UCTOp, OT
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COIIPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3uctope”

IlocnenoBatenbHOE U napajijicJIbHOC

47
COETMHEHUS IPOBOIHUKOB
Jlaboparopnas padota "IIpoBepka
48 MpaBuJIa CIOKEHHS HAINPSKEHUHN TTPU bu6nuoreka [IOK
MOCJIEAOBATEIILHOM COEAUHEHNUH ABYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
Jlaboparopuas padota "IIpoBepka
49 MpaBuJjIa JJI CUJIbI TOKA NPU bubmmoreka [JOK
IapajuieIbHOM COEAUHEHUU https://m.edsoo.ru/ff0aadle
pe3ucTopon”
Pemrenne 3amau Ha npuMeHeHUE
50 3aKOHa OMaﬂ st a3JII)an0ro bubmmorexa IIOK
A D https://m.edsoo.ru/ff0aaf8a
COETMHEHUS IPOBOIHUKOB
51 PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO bu6nuoreka [IOK
ToKa. 3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopuas pabota "Onpenenenue
52 a6O"II“)bI u I;muufocm C-)JIeKTpI/II‘[IGCKOI‘O bubmmorexa IIOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DeKTpuYecKre e U MoTpeouTenu
53 IEKT pnqecxoﬁ 3HHe U B 6IIZIT bubmmorexa LOK
p P ¥ https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka K KOHTPOJILHOM paboTe
1o TemMe "DIEeKTPUUECKUE 3apsiIbl.
54 3apsKEeHHbIE TeJII)a U UX - bubmaorexa LIOK
P N N https://m.edsoo.ru/ff0abd2c
B3anmoieiicTBus. [locTosTHHBII
AJIEKTPUYECKUM TOK"
KontponbHas padoTa mo teme
"DyIeKTpUUECKHUE 3apsbl.
p DAL bubmoreka [IOK
55 3apsiKEHHbIE TeJla U UX

B3aumoacucTBus. IlocToSHHBIN
AJIEKTPUYECKUM TOK"

https://m.edsoo.ru/ff0abea8
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56

ITocTosTHHEIE MArHUTHI, HX
B3aUMOJICVICTBHE

57

VYpok-uccnenosanue "M3yuenne
MOJIEH ITOCTOSHHBIX MarHUTOB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

58

MaruutHOe 1ojie. MarHuTHOE I10J1€
3eMJII/I 1 €TI0 3HAUYCHUC IJIA ) KU3HU HA
3emie

but6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

59

OnbIT OpcTeaa. MaroutHoe mose
AIEKTPUUECKOTO ToKa MaruuTHoe
0JI€ KaTYIIKH C TOKOM

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

60

[IprmMeHeHue MeKTPOMarHuToB B
texHuke. Jlaboparopnas pabora
"N3y4yeHue neicTBUS MarHUTHOTO
110JI HA IIPOBOJIHUK C TOKOM"

0.5

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEh TOCTOSIHHOTO
Toka. Mcnonb3oBanue
ANEKTPOABUTaTENCH B TEXHUUECKUX
YCTPOWCTBAX U HA TPAHCIIOPTE.
Jlabopartopnas pabota
"KoHcTpynpoBaHue 1 U3y4eHHE
paboTHI JIEKTPOABUTATENS "

bubmunoreka LIOK
https://m.edsoo.ru/ff0ac86¢

62

OnbiTel Papazes. 3aKoH
3JIEKTPOMATHUTHON MHIYKLIMH.
[IpaBuio Jlenma

63

Dnektporereparop. Crocoos
MIOJIyYEHUS MIEKTPUYECKON SHEPIUH.
DJIEKTPOCTaHIIUM Ha
BO306HOBH$IGMBIX HCTOYHHUKAX
SHEPTUU

64

[ToaroroBka K KOHTPOJILHOM paboTe
110 TeMe "DIJIEKTPUUECKHUE U
MarHuTHBbIE sIBJIEHUS"

65

KontponbHas paboTa mo teme

bu6mmorexa [IOK
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"DNeKTpuUeCcKue U MarHUTHHIE https://m.edsoo.ru/ff0acb14
SIBIICHUSA"

66 PesepBHblil ypok. Pabora ¢ Tekctamu 1 bu6nuorexa [IOK
1o Teme "'TerioBbie ABIeHUS" https://m.edsoo.ru/ff0accSe
PesepBubIit ypok. Pabora ¢ Tekcramu

67 o TGI:)MC "H(?cpTosIHHLHZ 1 BrbmaoTexa LIOK

. " https://m.edsoo.ru/ff0acdc6

AIEKTPUICCKUN TOK

68 PesepBHbIit ypok. PaGora ¢ Tekcramu 1
1o teme "MarauTHbie SBICHUS"

OBIIEE KOJIMYECTBO YACOB I10 63 ) 145

I[TPOIT'PAMME
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9 KIIACC
KoJsaun4yecTBo 4yacoB DJIeKTPOHHbIE
Ne ara u¢poBbie
n/n Tema ypoka Bcero Konrponbhbie ITpakTavieckue fd[syqemm gﬁ[?lll;OBaTeﬂbele
padoThI padoTbI pecypebi
| MexaHn4eckoe JBHKEHUE. 1
MarepuanbHas TOUKa
) Cucrema orcuera. OTHOCUTEIBHOCTh 1 bubmuorexa [JOK
MEXaHUYECKOI'0 JABMI)KCHMUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE psIMOJIMHEWHOE 1 bubmmoreka [JOK
JIBUDKEHUE https://m.edsoo.ru/ff0ad19a
HepasHOMepHOE NpsMOIUHENHOE
4 nBrokeHue. CpenHsisi U MTHOBEHHas 1
CKOPOCTb
5 [IpsamosnHENHOE PAaBHOYCKOPEHHOE 1 bubanorexa HOK
JBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh NPSAMOJIMHENHOTO
6 PaBHOYCKOPEHHOTI'O ABHKEHUS. 1
I'paduk ckopocTu
Jlaboparophast paborta "Onpenenenue
YCKOpEHUS Tella IpU bubmmoreka [IOK
7 1 1
PaBHOYCKOPEHHOM JBUKEHHUU T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTu"
] CBoOomHoe nagenne teix. OIbITH 1
lanunes
PaBHOMEpHOE ABUKEHUE 110
9 okpykHOCTH. [lepnon u vactoTta 1 bubmmoreka [JOK
oOpamenust. JInneitHas u yrimoBast https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 LlenTpOoCTpEMUTETBLHOE YCKOPEHHUE 1
11 [TepBriii 3akoH HptoToHa. BexTop 1 bubmuoreka [JOK
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CHIJIBbI

https://m.edsoo.ru/ff0ac612

Bropoii 3akon Herotona.

Bbu6nuoreka [JOK

12 PaBHOnelicTByrOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tperuit 3akoH Herorona. bubnumoreka [IOK
Cynepno3unus cui https://m.edsoo.ru/ff0ac982
14 Pemenue 3aga4 Ha npUMEHEHUE Bbu6nuoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbc
Bbu6nmuoreka [JOK
15 Cuna ynpyrocru. 3axou I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemrenne 3agad mo teme «Cuiia
YOPYTOCTH»
JlaGopatopHnas pabora «OnpeneneHue bubmmoreka [IOK
17
JKECTKOCTH TIPYKUHBI» https://m.edsoo.ru/ff0aee28
Bbu6nmuoreka [JOK
18 Crna Tpenms https://m.edsoo.ru/ff0af738
19 Pemenue 3agau mo teme «Cuna Bbu6nuoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaboparopHast pabora "Onpenenenue bubanorexka [HOK
Kod(hdUIeHTa TPEHUS CKOJIbKEHUs " https://m.edsoo.ru/ff0af8be
Pemenne 3amau no reme "3ako
21 HL]:IOTI:)I;I{a CIII/IJ;IaH ) MOCTI/I KCEJII); bubmorexa LIOK
" yupyr ) https://m.edsoo.ru/ff0afb8e
TPEHUS
C
2 marotemna. Yeroperne caoonoro Bu6mnoexa LIOK
) P A https://m.edsoo.ru/ff0af044
MaJeHUs
Ypok-koupepenius "JIBuxeHue T
23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
(Conneunas cucrema). ['amaktuku"
P "C
2 e u saxon neeviporo. Bu6miorera LLOK
" p https://m.edsoo.ru/ff0af5{8
TATOTEHUS
25 [TepBast kocMuyeckasi CKOpOCTb. bubmuoreka [JOK
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HeBecoMocTh 1 neperpysku

https://m.edsoo.ru/ff0af33¢c

PaBHOBecHe MaTepruabHOM TOUKH.
AOcomoTHO TBEPOE TEIO.

bu6mmoreka [IOK

26 N
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHONW OCBIO BPALLECHUS
27 MowmeHnT cuibl. LleHTp TskecTn
3 Pemenue 3agad mo reme "MomeHT bubmuorexa [JOK
cunbl. LlenTp Tsxectn" https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJBLHOH padoTe 110
29 Telv?e "MexaHquCK(I))e Bnmegne Bubmioreka LIOK
N ,,I[ ) https://m.edsoo.ru/ff0b0408
BsaumMonelicTBue Ten
KourpoabHas padora mo teme
30 "MexI;HI/IquKé)e NIBIDKECHUE Bubnorexa [IOK
N " ) https://m.edsoo.ru/ff0b06ec
BiaumojeiicTBue Ten
Nmnynsc Tena. UMmyise cribl. 3aK0oH
31 coX ZHGHI/IH AMIT nLZa Yupyroe u Bubmiorexa LIOK
p y . pyr https://m.edsoo.ru/ff0b07fa
HEyNpyroe B3auMOJICHCTBHE
37 Pemenue 3agad mo reme "3akoH bubmuorexa [JOK
COXpaHEHUs uMmyJsbca' https://m.edsoo.ru/ff0b096¢
33 Ypok-koupepenius "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
Bbu6nuoreka [JOK
34 Mexaundeckast pabora ¥ MOIIHOCTE
p m https://m.edsoo.ru/ff0b0a84
35 PaboTa cwitbl TSKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTHU U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «Onpenenenue
36 paboOTHI CHIIBI TPEHUS TIPH
PaBHOMEPHOM JIBUKEHUU TeJIa 10
TOPU30HTAIILHON TTOBEPXHOCTH
37 CBs3b 9HEPTUH U pabOTHI.
[ToreHmanpHas SHEPrust
38 Kunernueckas sneprusi. Teopema o bubmuoreka [JOK
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KUHETUYECKON SHEPTUU

https://m.edsoo.ru/ff0b0c32

3aKOH COXpaHEHHS YHEPTUU B

39
MEXaHUKeE
40 JlaGopatopnas pabora «3yueHue bubnumoreka [IOK
3aKOHA COXPAHEHUS YIHEPT UM https://m.edsoo.ru/ff0b12fe
KonebaTenpHOE TBUKEHUE U €T0 bubmuorexa [JOK
41
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
49 3aryxaromue KoneOaHusl. bubmmoreka [JOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20£0
43 MareMaTH4ecKuil ¥ NPy KUHHBINA
MasATHUKHU
VYpok-uccnemoBanne «3aBUCHUMOCTD
44 né) noja KOJIHe6aHI/II71 OT KECTKOCTH Bubmnorexa HOK
P https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MACCHI TPY3a»
45 [IpeBpatienue sHepruu npu
MEXAHUUYECKUX KOJIEOaHUIX
JIaboparopHas padora «Onpenenenue
46 ‘IaCTOI?fI)I Hpne Ifoz[a Kone6aﬁnl1;1 Bubmnorexa HOK
P https://m.edsoo.ru/ff0blaec
MIPYXUHHOTO MasiTHUKA)
Jlaboparopnas pabota «IIpoBepka
47 HE3aBHCHMOCTH TIEPHO/1a KOJIeOaHmit bubanorexa [HOK
rpys3a, IOABELIEHHOI0 K HUTH, OT https://m.edsoo.ru/ff0b197a
MacChl Tpy3a»
Mexanuueckue BoJIHBL. CBOMCTBA
48 MexXaHnueckux BoyH. IIponoiabpHEIe U Bubnorexa [IOK
P https://m.edsoo.ru/ff0b21fe
MOTICPEYHBIE BOJHBI
Ypok-koHpepeHmus "MexaHndeckue
49 BOJIHBI B TBEPJIOM TEJIE.
CeiicMuueckue BOJIHBI"
50 3ByK. PacnipocTpaneHnue u oTpaxkeHue
3ByKa
51 Ypok-uccnenosanue "HabmrogeHue
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3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.

52 M
AKYCTUYECKUH PE30HAHC
53 VYpok-koHpepenmus "YapTpazByk u bubmmoreka [JOK
nH(}pa3ByK B IPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOILHOMU paboTe 1Mo
bubmmoreka [JOK
54 Teme "3aKOHbI COXPaHECHUS. 1
" https://m.edsoo.ru/ff0b2510
Mexannueckre KoueOaHusl U BOJTHBI
KonrponsHast pabora o Teme
55 "3aKOHBI COXpaHEeHUs. MexaHndecKue
KoseOaHus U BOJTHBI"
56 DIEeKTpOMarHuTHOE IOJIeE. bubmmoreka [JOK
DNeKTpOMarHUTHbIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
VYpoxk-koHpepenuus "lkana
53 3JEKTPOMATrHUTHBIX BOJIH. bubmmoreka [JOK
Hcnosnb30BaHnE 2IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JI COTOBOI CBA3H"
Ypoxk-uccienoanue "M3yuenne
. bubnnorexa [HOK
59 CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C 1
" https://m.edsoo.ru/ff0b2c6e
MTOMOIIbI0 MOOUIIBHOTO TenedoHa
Pemenue 3anay Ha onpenenexnne
60 4acTOTBI U IJIMHBI AIEKTPOMarHuTHOM
BOJIHBI
DneKkTpoMarHuTHasi Ipupoja CBeTa.
o bubanorexka [HOK
61 CxopocTth cBeTa. BonHOBBIE CBOMCTBA 1
cBeTa https://m.edsoo.ru/ff0b31d0
Ucrounuku cBeta. [IpsmonrHeitHoe
bubanorexka [HOK
62 pacrnpocTpaHEeHUE CBETA. 3aTMEHUS 1
Connna u Jlyasl https://m.edsoo.ru/ff0b3658
63 3aKoH OTpa)K€HUs CBETAa. 3epKaia. bubmmoreka [JOK
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Pemenue 3aga4 Ha npUMEHEHUE
3aKOHA OTPAXKEHUs CBETA

https://m.edsoo.ru/ff0b38c4

IIpenomiienue cBeta. 3aKkOH

bu6mmoreka [IOK

64
MPEIOMJIEHUS CBETA https://m.edsoo.ru/ff0b3aeca
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.

65 HCHOHBSOBZ;FIII)/IG Honﬂorpo BHYTPEHHETO bubmorera [IOK

yIp https://m.edsoo.ru/ff0b3c5c
OTpPaKEHHUS B ONTHYECKUX CBETOBOAAX
Jlaboparopnast pabora "HcciaenoBanue

66 3aBUCHMOCTH YTJIa IPETOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJeHus Ha
rpanuue "Bo3yx-crekno""

Ypok-koHpepennus "Micnons3oBaHue
67 MOJHOTO BHYTPEHHETO OTPAXKEHHUS:
CBETOBO/IbI, OIITUKOBOJOKOHHAS CBSI3b"
bu6mmoreka [IOK
68 JIunzbl. OnTrueckast cuiia TMH3bI
https://m.edsoo.ru/ff0b3{2¢
69 [TocTpoenue n300paxxeHu B TMH3aX bubmorexa [IOK
p p https://m.edsoo.ru/ff0b444a
Jlaboparopuas pabota "OnpenencHre
70 box I(:HOFE aCETOSIHI/ISI " OII)'ITII[/I‘IGCKoﬁ bubmorexa LIOK
Y p N " https://m.edsoo.ru/ff0b4206
CHWJIBI COOMpAIOIIEH JIMH3BI

71 Ypok-koHpepeHmus "OnTudeckue bubmmoreka [JOK
JINH30BBIC TIPUOOPHI" https://m.edsoo.ru/ff0c0a7e

72 I'ma3 xak onrrueckas cucrema. 3peHue bubmorexa LIOK

2P https://m.edsoo.ru/ff0b4684

73 Ypok-koHpepenius "eexTs
3peHus. Kak coxpanutsb 3peHue"
Pa3noxxenue 6enoro ceera B CIEKTp.

74 Omnbitel HetoToHna. Crnoxxenue bubmmoreka [JOK
CIIEKTpaJIbHBIX LIBETOB. [[ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa

75 Jlabopartopnast pabota "ONBITHI 11O bubmuoreka [JOK
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Pa3NIoKEeHNIO OEIOro CBETa B CHEKTP U
BOCTIPHSTHIO LIBETA MPEIMETOB IPU UX
HaOJIIO/ICHNH Yepe3 IIBETOBbIC
¢buabTpHl"

https://m.edsoo.ru/ff0c0e2a

VYpok-nipaktukym "BonHoBbIE

76 CBOWCTBA CBETA: JUCIIEPCHS,
uHTephepeHys u audpaxus"
77 Omnsitel Pe3epdopaa u ruranerapHas bubnnorexa [HOK
MOJeIb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
Hcmyckanue u moraonieHue CBeTa
79 aTOI\Z]OM KBaHTBI HHLHeﬁanme Brbmaotexa LIOK
) ) https://m.edsoo.ru/ff0c144c
CHEKTPHI
R0 Ypoxk-nipaktukym "Habmronenue bubanorexka [HOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PangnoakTUBHOCTE U €€ BUIBI Bubmioreka [IOK
https://m.edsoo.ru/ff0c1672
%2 Crpoenue atomHoro siapa. Hykinonnas bubanorexka [HOK
MOJIeJIb https://m.edsoo.ru/ff0c18ac
33 PannoaktuBHBIE TpEBpaLCHUS. bubmmoreka [JOK
H3oTtomnsl https://m.edsoo.ru/ff0clal4
34 Pemenue 3agau nmo reme: bubmuorexa [JOK
"PagnoakTrBHBIE ITpEeBpaILiCeHUS " https://m.edsoo.ru/ff0c1b4a
85 [Tepuon monypacmnana
Vpok- "P
o | Sooemomberen Tamcoce B LOK
yi " PHPOJIE, MEIHIIHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
sl .3
87 C(f[xe p:lf:{E: 112111;1?10]32?2 I;B;\/IaCCOBOFO bubmorexa LIOK
P Pl https://m.edsoo.ru/ff0c1¢58
YHCEN
88 DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b bubanorexa [HOK

MAacCCBI 1 DHEPIruu

https://m.edsoo.ru/ff0c1d7a
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Pemenue 3agau no reme "SAnepHeie

89 B
peaxkuuu
90 Peakuuu cunTtes3a u nenenus saep. bubanorexa [HOK
Uctounuku sHepruu CoJiHIIA U 3BE3] https://m.edsoo.ru/ff0c1e88
VYpok-koudepennus "AnepHas
91 sHepreTuka. JlencTus
PaINOaKTUBHBIX U3Ty4YEHUH HA KUBBIC
opraHu3msl"
[ToaroroBka Kk KOHTPOILHOM paboTe 1Mo
9 TeMe "DIEKTPOMarHuTHOE IOJI€. bubmmoreka [JOK
DNEeKTPOMarHUTHBIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBbie siBneHus"
KontponbHas padoTa mo teme
93 "DeKTpOMarHUTHOE TOJIE.
DNEeKTPOMArHUTHBIC BOJTHBI.
KBanToBnic sBincHuS"
IToBTOpEHME, 0000IIICHHUE.
94 Jlabo ETO HBIC a6IgTH 10 Kypc Bubmuorexa LIOK
" paTop . P " ypey https://m.edsoo.ru/ff0c245a
BsanmMonelicTBue Ten
IToBTOpenue, 06001IcHKE. Pemenue
95 acquII){Hx u Ka‘-IeCI"Il:IBeHHHX 3a/1a4 10 bubmorexa LIOK
p " " https://m.edsoo.ru/ff0c2572
teme "TeroBbie MpoLecChl
IToBTOpenue, 06001IcHKE. Pemenue
96 vaeTII){BIX u Ka‘-IeCI']l-“IBeHHBIX 3aJa4 1o Bubmioreka LIOK
p " “n https://m.edsoo.ru/ff0c2a22
teme "KIIJ[ TennoBeIX ABUTaTEICH
IToBTOpenue, 00001IcHKE. Pemenue
97 acquII){Hx u Ka‘-IeCI"Il:IBeHHHX 3a/1a4 10 bubmorexa LIOK
p " '\ https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anekTpoycTaHoBOK
IToBTOpEHME, 0000IIICHHUE.
98 Jlabo ETO HBIC a6IgTH 10 Kypc bubmorexa LIOK
" patop P " ypey https://m.edsoo.ru/ff0c2¢52
CBeTOBbIC SBICHHS
bubnuorex K
99 [ToBTOpenue, 0600meHne. Pabora ¢ Gmaotexa O

https://m.edsoo.ru/ff0c2d6a
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TEKCTaMH I10 TeME "3aKOHBI
COXPAHEHHUS B MEXaHUKe"

100

[ToBTOpenue, o6o0mmenue. Pabora ¢
Tekctamu 110 Teme "Konebanus u
BOJTHEBI"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c2e82

101

[ToBTOpenue, o6o0menue. Pabora ¢
TekcTaMu 110 TeMe "CBETOBEIE
SIBJIEHUS"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c3044

102

[ToBTOopenue, o6o0menue. Pabora ¢
TekcTamu 1o teme "KBaHToBas 1
sanepHas Gpusuka"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102
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YYEBHO-METO/JUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. YueOnuk. 7, 8, 9 kinaccel. Aptopsl: [leprimkun A.B. (7, 8 xnaccsl); [lepeimkun A.B., I'ytauk E.M. (9 kinacc), uza. JPODA,

Kkoproparus "Poccuiickuii yaeOHUK"

2. COopnuk 3anau 7-9 ki, Asropsl: B.W. Jlykamuk, E.B. UBanosa, uza. IIpoceemienue

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. ®wusuka. 7 kinacc. [loypounsie pazpadotku k YMK A.B. Ilepsimikuna, ek H.C., uza. Ipoda
2. @usuka. 7 knacc. [loypounsie pazpadbotku k YMK A.B. Ilepoimkuna, neix H C., uzn. Ipoda

3. ®usuka. 9 knacc. [loypounsie paspadotku k YMK A.B. Ilepsimkuna. ®IOC, sk H.C., u3a. Ipoda

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. bu6bmmoteka I{OK https://m.edsoo.ru
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