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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢Qu3uke Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TMOJOXXEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTEIbHON MPOrPaMMBbI, MPEACTABICHHBIX B
OI'OC 00O, a Takxe ¢ yu€roM (penepanbHOil paboueil mporpaMmMbl BOCHUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

[Iporpamma 10 ¢Qu3nke Ha ypOBHE OCHOBHOIO o00IIero o0pa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJOKEHUW M TpeOOBaHUN K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABIECHHBIX B
®I'OC 00O, a Takxke ¢ yueroM ¢eaepanbHOi pabouelt MporpaMmMbl BOCITUTAHUS U
KOHIIEMIIMHU TIPEenojaBanus yueoHoro npeamera «Dusuka.

Copnepxanue mporpaMMmbl 1Mo (u3WKe HAMpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHOHAYYHOM TI'pPaMOTHOCTH OOYYaIOIIMXCS M OpraHU3alyi0 H3Y4eHUs
Gbu3MKu Ha NeATeNbHOCTHOM OcHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanusanuu TpedoBanuit ®I'OC OO0 «
TUTAHUPYEMBIM JIMTYHOCTHBIM U METANpPEAMETHBIM pe3yabTaTaM O0yUEHHUs, a TAKKE
MEXIIPEMETHBIC CBSI3U €CTECTBEHHOHAYUYHBIX YUEOHBIX MPEIMETOB HA YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHMsl.

[Iporpamma mo u3uke ycTaHaBIMBAET paclpeeneHrne yaeOHOro MaTepuraia
no rogaM o0ydenus (Mo Kjaccam), MpeayiaraeT NPUMEPHYIO MOCJIEI0BaTEIbHOCTh
W3Y4YEHHUsI T€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COJECPKAHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEN 00yJarOIINXCA.

[Iporpamma 1o ¢usnke paszpaboTaHa ¢ IEIbI0O OKAa3aHUS METOJUYCCKOM
MOMOIIM YYUTEIIO B CO3JJaHUU paboydeil mporpamMMbl IO Y4eOHOMY MPEIMETY.

dusnka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJII €CTECTBEHHOHAYYHBIX yU€OHBIX
IPEIMETOB, TOCKOJbKY (HU3NYECKHE 3aKOHBI JIEKAaT B OCHOBE MPOIIECCOB H
SBJICHUN, W3y4aeMbIX XHUMHEH, OHoJIOrHel, acTpoHOMHUEH H (HHU3UICCKOU
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAYyYHYIO KapTUHY MU,
NpeAoCTaBIsieT HauOoyiee SCHbIe OOpa3lbl NPUMEHEHHS HAy4YHOIO METoja
MO3HAHUS, TO €CTh CI1Oc00a MOyYeHHS JOCTOBEPHBIX 3HAHUM O MUPE.

OnHa W3 TIaBHBIX 3a/1ad (PU3WYECKOTO OOpa30BaHUSI B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU ECTECTBEHHOHAYYHOW TPAaMOTHOCTU U
UHTEpeca K HayKe y 00yJarouuxcsl.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE MPEIAINOJIaraeT OBJAJCHUE
CIEAYIOIMIMMU KOMIIETEHTHOCTSIMHU, XapaKTepU3YIOUIUMHU €CTECTBEHHOHAYYHYIO
rPaMOTHOCTb:

e Hay4HO OOBSCHSTDH SIBJICHUS,

e OIICHMBATH U MOHUMATh OCOOCHHOCTH HAYYHOT'O HCCIICIOBAHUS;



HHTCPHOPETUPOBATh JAHHBIC M HCIIOJIbB30BAaTh HAYYHBIC J10Ka3aTCIbCTBA
AJI1 TIOJTYYCHUA BBIBOJOBY.

Ilenn wu3ydeHuss (QU3MKM Ha YpPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUs
orpeneseHbl B KOHIECMIWM TNpenoaaBaHus ydeOHoro mnpenmera «®Pusuka» B
oOpa3oBaTenbHBIX opraHu3zanusax Poccuiickoit ®Denepauuu, peamu3yrOUX
OCHOBHBIE 00111€00pa30BaTeIbHbIE IPOIPAMMBI.

Henu nzydenust pu3nuku:

npuoOpeTeHne HHTepeca W CTPEeMJICHUS OOydarouuxcs K HAaydYHOMY
U3YUYCHHUIO TPHUPOMABI, Pa3BUTHE WX HHTEJUIEKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE MIPEICTABICHUN 0 HAYYHOM METO/I€ MO3HaHUs U (OPMUPOBAHUE
MCCIIEZIOBATEIHCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBIICHUSIM;
dopMupoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3y4CHHUs
OCHOB CTPOEHHS MaTepuu U (PyHIAMEHTAIbHbBIX 3aKOHOB (DU3UKH;
(dopMupoBaHuEe MNPEACTABICHUN O PO (U3UKU IS Pa3BUTHUSA JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTUil;

pa3BUTHE  TMPEACTABIEHU O  BO3MOXHBIX  cdepax  Oynyuieit
npoQecCHoHaIbHON eATENbHOCTH, CBSI3aHHOM ¢ (PM3MKOMH, MOJITOTOBKA K
JaybHENIIeMy O0y4EHHUIO B ’TOM HalpaBJICHUMU.

JlocTmkeHne STUX Ieledl mporpamMmbl 10 (U3WKE HAa YPOBHE OCHOBHOTO
o01ero ooOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIIEAYIONINX 3314

OpuOOpeTeHre 3HAHUKW O JUCKPETHOM CTPOEHUM  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, DJJCKTPUUYCCKUX, MATHUTHBIX W KBAaHTOBBIX
SIBJICHUSIX

npuoOpeTeHNE YMEHHUM OMUCHIBATh U OOBSICHATH (DU3UUYECKUE SIBICHUS C
UCIIOJIb30BAaHUEM TIOJTyUCHHBIX 3HAHUMH;

OCBOEHHME METOJOB pEUIEHUS MPOCTEHIINX PpaCUYETHhIX 3aJad C
UCII0JIb30BaHUEM bu3nIeCcKux MOJIeIIeH, TBOPUYECKHX u
IPAKTHUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOII0/IaTh IPUPOIHBIC SIBJICHUS U BBITIOJIHATH OMbITHI,
nabopaTopHbie  pabOTBI W AKCIEPHUMEHTAJIbHBIC HCCICIOBAHHSI C
UCII0JIb30BaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ MHPOpManuend (GU3NUECKOro COAEpKaHUs,
BKJIOYAst UH()OPMAIHIO O COBPEMEHHBIX JOCTHKEHUSAX (PU3UKHU, aHATIU3 U
KPUTHUYECKOE OIICHUBaHNE HH(POPMAIIHH;

3HAKOMCTBO cO chepamu poPheCCUOHATIBHON eI TEIbHOCTH, CBI3aHHBIMU
¢ (U3HKON, M COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JOCTIKEHUAX (HU3UYECKON HAYKH.



OO6miee yncao 4acoB, PEKOMEHAOBAHHBIX ISl U3y4eHUs1 PU3HKU Ha OA30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heleno), B 8 kiacce — 68
gyacoB (2 uaca B Hemenmwo), B 9 kimacce — 102 waca (3 waca B HeEHIeIw).

[Ipennaraemsiii B mporpaMmMe no ¢Gpu3MKe nepevyeHs JabopaTOpHBIX padoT U
OTIBITOB SIBJISIETCS PEKOMEHJIaTEIbHBIM, YUUTENb JIeTaeT BHIOOP MPH MPOBEICHHUU
7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHAMBUIAYAIBHBIX OCOOEHHOCTEH
o0y4Jarommxcsl, CIMcKa SKCIEPUMEHTAIbHBIX 33JaHul, NpearaéMblx B paMKax
OCHOBHOT'O IOCYapCTBEHHOI'0 3K3aMEHa 10 (pU3UKE.



COJAEP XAHME OBYUYEHUA

7 KIIACC
Du3nKa 1 €€ poJib B IO3HAHUHU OKPYKAKILEr0 MUpa.

®usuka — Hayka O mpupoze. SBneHus npuponpl. Ousznueckue SBICHUA:
MEXaHUYECKHUE, TEIUIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

duznyeckre BeNMUMHBL. M3MmepeHue Qu3anyeckux BeauduH. Puznyeckue
npubopsl. [Torpemnocts n3mMepennit MexayHapoaHasi cucTemMa eIMHHMII.

Kak ¢usuka u [pyrue ecTecTBEHHblE HayKd HW3Y4arOT MPUPOLY.
EcTtecTBeHHOHAyuyHBI METOJ TMO3HAHMS: HAONIOJEHHE, IOCTAHOBKA HAYYHOIO
BONPOCA, BBIJIBHJKEHUE THIIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, O0BICHEHHE
HaOmoaaeMoro apienus. Onucanue GU3NUecKUX SBJICHUN C MTOMOILBIO MoJieTei

Hemoncmpayuu.

1. MexaHn4yeckre, TEIUIOBBIE, DJJIEKTPUYECKHE, MArHUTHBIE, CBETOBbBIC
SIBJICHUSL.

2. ®usnueckue MpuOOPHl U MPOLEAypa NPSIMbIX U3MEPEHUN aHATIOTOBBIM U
U (POBBIM MPUOOPOM.

Jlabopamopnsie padbomost u onvimet.

1. OmpeneneHue UEHBI I€IEHUS IIKaJIbl U3MEPUTEIBLHOTO TpUoOOpa.

2. N3mepeHne pacCTOSTHUM.

3. U3mepenne o0bEMa KUIKOCTH U TBEPAOTO TETA.

4. OnpeneneHue pa3mMepoB MAJIBIX TEIL.

5. W3mepenue temieparypsl NpH NOMOIIHM >KHIKOCTHOTO TEPMOMETpA H
JaTYUKaA TEMIIEPATYPHI.

6. IIpoBenenue wmccienoBaHus IO NPOBEPKE TMIIOTE3BI: JAIBHOCTH IOJETA
HIapyKa, MyIEHHOIO0 FOPU30HTAILHO, TeM OoJibllle, YeM OoJibllle BhICOTA
yCKa.

IlepBoHaYaabHBIE CBEACHHUSI 0 CTPOCHHH BeLeCTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJIbl, HX pasMepbl. OmbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBwxkeHnne dactul BemectBa. CBSA3b CKOPOCTH JBWKEHHSA YacTHUI[ C
Temrnepatypoil. bpoyHoBckoe nBwkenue, nuddysus. BzaumoaencTBue yacTuil
BEIECTBA: IPUTSIKEHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHME Ta30B, KUIKOCTEW M TBEPABIX
(KpUCTAJUIMYECKUX) Tel. B3aumMocBsi3b MeXay CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSX M MX aTOMHOMOJEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Hemoncmpauuu.

1. HaGnronenune OpoyHOBCKOTO JIBHIKEHHUS.

2. HaGmonenue nuddysun.



3. HaGmionenue  sBieHUM,  OOBSCHSAIONIUXCS  TMPUTSDKCHUEM WU
OTTAJIKMBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnwie padbomosl u onvimot.

1. OneHka JuMaMeTpa aroMa METOAOM psoB (C  UCIOJIb30BAHUEM

¢dotorpaduii).

2. OmnbITH 10 HAOJIIOICHUIO TEMIOBOI'O PACIIMPEHHUS ra30B.

3. OmbITH 1O OOHAPYKEHUIO IEUCTBUS CHJI MOJIEKYJIIPHOTO TIPUTSKCHHSL.

JABU:KeHMEe U B3aMMOJeiiCTBHE TeJl.
MexaHnuueckoe JBH)KeHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBIKCHHE.
Cxopoctb. CpellHsAsl CKOPOCTh NPH HEPAaBHOMEPHOM JABWKEHHMH. Pacder myTtu u
BPEMEHHU JIBUOKEHUSL.
SABnenue uHepuuu. 3aKOH WHepuMH. B3aumoneilcTBUE Tel Kak MNpUYMHA
U3MEHEHUSI CKOPOCTH [IBM)KEHHUs Tel. Macca kak Mepa HWHEPTHOCTH Tera.
[ImotHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJN B E€IUHULE
o0beMa BellecTBa.
Cuia Kak xapakTepucTuka B3auMmojeicTBus Ten. Cuina ynpyrocTd M 3aKoH
I'yka. 3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpa. SIBJICHHE TSITOTEHUS U CUJia
TskecTH. Crjia TSKECTH Ha Apyrux raHerax. Bec tena. Hesecomocts. CnoxkeHue
CWJI, HAPABJICHHBIX MO OJHOM mpsiMoi. PaBHOjelcTBytomas cui. Cuiia TpeHwusl.
TpeHue CKOJIbKEeHUs U TPEHUE TTOKO0s. TpeHue B MpUpOJIe U TEXHUKE.
Jlemoncmpayuu.
1. HalnroneHne MexaHM4eCKOro JBMXKEHHUS Tea.
2. N3mepeHune cKOpOCTH NPSMOJIMHEMHOTO JBUAKCHUS.
3. HaOmronenue siBjaeHUs MHEPLIMU.
4. HaOmoeHre u3MeHEHUs: CKOPOCTH MPH B3aUMOJICHCTBUU Te.
5. CpaBHeHHE Macc M0 B3aUMOJEHCTBUIO TEI.
6. Cro)xeHue cuil, HalpaBJIEHHBIX 1O OJHOMN PSIMOI.
Jlabopamopnuie padbomost u onvimet.
1. OmpeneneHre CKOPOCTU PAaBHOMEPHOTO JABMXKEHUS (IIapuKa B KUIAKOCTH,
MOJIETU DJIEKTPUUYECKOT'0 aBTOMOOWIIS M TaK J1ajiee).

2. Ompenenenne CpemHEW CKOPOCTH CKONBXKEHHsI Opycka WM IIapuKa IIo
HAKJIOHHOM IIJIOCKOCTH.
Onpenenenue mIOTHOCTH TBEPAOTO TENA.

4. OmBITHI, JEMOHCTPHUPYIOIIUE 3aBUCUMOCThH pacTsbkeHus (medopmarun)
NPY>KUHBI OT TPUIOKEHHOU CHUJIBI.

5. OmbITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBKEHUSI OT
BECa TEJa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

/laBJjieHHe TBEPABIX TeJI, })KUAKOCTEH U ra3os.



JlaBnenue. CriocoObl YMEHBIIIEHUS U YBEIUWYEHUS JaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHHsI Taza OT oObema, Temreparyphl. Ilepemaya maBieHUs
TBEPABIMU TEJIAMH, JKUAKOCTSIMU M raszamu. 3akoH Ilackans. IIHeBmMaTHueckue
MAaIHbL. 3aBUCUMOCTH JAaBJICHHS >KUIKOCTH OT TiyOuHBI. [mapoctatwdeckuii

napagokc. Coobmiatomuecs cocyanl. [ 'nipaBinyeckue MexXaHu3Mbl.

Atmocdepa 3emiin u armocepHoe AamieHue. [IpuunHbBI CyllecTBOBaHUS
BO3ayImIHON 00o0mouku 3emin. OmnbiT Toppuuennu. U3mepenune atmochepHOro
JaBJICHUSA. 3aBUCUMOCTb aTMOC(HEPHOro aBJIEHUsS OT BBICOTHI HaJl YPOBHEM MODPSI.
[Ipubops! 17151 u3MepeHus: aTMOc(EpPHOro 1aBJICHHUS.

JleficTBHE )KMIKOCTU U ra3a Ha MOTPYKEHHOE B HUX TeJO. BrITankuparoas
(apxumenosa) cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxomiaBaHue.

Hemoncmpauyuu.

o vk w N e
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3aBUCUMOCTbH JABJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaua naBieHUs )KUIKOCTBIO U Ta30M.

CooOmatomuecs cocy/ibl.

I'mppaBnuueckuii npecc.

[IposiBnenue nercTBusi aTMOC(PEPHOTo TaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CHJIBI OT O0BEMA MOTPYXKEHHOW YaCTH
T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITANIKHUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
YciioBue miiaBaHus Te: IJIAaBAHUE WJIM TOTPYKEHUE TEJl B 3aBUCUMOCTHU
OT COOTHOIIEHUS IJIOTHOCTEN TeNa U )KUIKOCTH.

Jlabopamopnwie padbomost u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH BEca Tella B BOAE OT 00bEMA MOrPYKEHHOH B
KUJKOCTb YaCTH TEJA.

OnpeneneHrue  BBITAJIKUBAIONIEH  CUJIbI, JCHUCTBYIOIIEH Ha  Tejo,
IIOI'PYKEHHOE B KUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKMBAKOLIEN CHJIBL, IEUCTBYIOLIEH HA TEJIO
B )KUJKOCTH, OT MaccChl TeJa.

OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTH BBITAJIKUBAIOIIEH  CHIIBI,
NEUCTBYIOIEH HA TEIO B IKUAKOCTH, OT OOBEMA TOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT INIOTHOCTH KUJKOCTH.

KoHncTpynpoBanne apeoMmerpa WIH KOHCTPYMPOBAHWE JIOJKHM U
oIpeneseHue €€ rpy30n04bEMHOCTH.

PaGoTra u MOIIIHOCTH. JDHEPrHs.

Mexanunueckasi padota. MOLIHOCTb.

[IpocTeiec MexaHU3MBI: pbIuar, OJOK, HAKJIOHHAs ILIOCKOCTh. IIpaBuio
paBHOBecusi pbrdyara. IlpuMeHeHwe mpaBuUia paBHOBECHS pbluara K OJIOKY.



«3onotoe mpaBuiao» MexaHuku. KoadduimeHT mnose3Horo aeucTBus (nanee —
KII) npocteix Mmexanu3moB. [IpocTbie MeXaHU3MBI B ObITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTnyeckas W TNOTEHUMANbHAs JHEPTHS.
[IpeBpaiiienrie 0THOTO BHJIa MEXAaHUYECKOW YHEPTUH B IPYTroid. 3aKOH COXpaHEHUs
SHEPIUu B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl mpOCTHIX MEXAHU3MOB.

Jlabopamopnwie padbomost u onvimet.

1. Omnpenenenue paOOThl CHIBI TPEHHUS MPU PABHOMEPHOM JBUKEHUU TeJia

110 TOPU3OHTAIILHOW MOBEPXHOCTH.

2. HccnenoBanue ycioBUM paBHOBECUS pblyara.

3. M3zmepenue KIIJl HaKTOHHOM IUTOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUS MEXaHUYECKON YHEPTHUH.

8 KVIACC

TenjioBble sIBJIEHUS.

OCHOBHBIC TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOpPUU CTPOCHUS
BeniecTBa. Macca UM pa3Mepbl aTOMOB M MoJeKyd. ONbIThI, MOATBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHOKMHETHUYECKOU TEOPUH.

Mopgenu TBEPAOro, JKUIKOTO M Ta3000pa3HOTO COCTOSHUN BEIECTBA.
Kpucramnmmueckue u amopdusie Tena. OObSICHEHHE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJOXKEHUH MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.
CmaunBaHU€ U KaNWUISIPHBIE sIBJIEHUA. Tem10BOE paCIupEHUE U CKATHUE.

Temnepatypa. CBs3b TeMIlepaTypbl CO CKOPOCTbIO TEIUIOBOTO JIBUYKCHUS
gactull. BryrpenHss sHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEH SHEPIrumu:
TeIUIonepenaya u COBEpIICHUE paboTHI. Bugsr TEIUIONEepEAAYM:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTYYEHHUE.

KonnuecTBO TEIIOTHL. YIelbHAs TEIJIOEMKOCTH BellecTBa. TeImIooOMeH u
TEIIOBOE paBHOBECHE. YpaBHeHHE TeruioBoro OanaHca. [lmaBnenume wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEHIECTB. YJEIbHAS TEIUIOTA IUJIABJICHUS.
[TapoobOpazoBanue u koHaeHcanus. Mcnapenue. Kunenue. VYnenpHas Ttemiora
napooOpa3oBaHusl. 3aBUCHMOCTb TeMIIepaTypbl KHUIICHUS OT aTMoc(epHOro
JIaBJICHUS.

BrnaxuocTts Bo3myxa.

DHeprus TOIMBa. Y IeJdbHas TeIUIOTa CTOPaHMUs.

[Tpunimner pabotel TeroBbIX aBurarenei KIIJ[ TerutoBoro npurarens.
TeroBble IBUTATENN U 3aIIATA OKPYKAIOIIEH CPEIIBI.

3aKOH COXpaHEHUS U NPEBPAILCHUS YHEPTUHU B TEIUIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaGnronenune OpoyHOBCKOTO JIBHIKECHHUS.
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10.
11.
12.
13.

Habmonenune nuddysuu.

Habmronenue siBneHnii cMauMBaHUs U KaWLISIPHBIX SIBJICHU.
Habmronenne TermioBoro pacmmpeHus Tel.

N3meHeHne naBiieHUs rasa Mpu M3MEHEHUH 00bhEéMa M HArpeBaHUU WIIU
OXJIAXKJICHHU.

[IpaBuna usmMepeHus: Temneparyphl.

Bunbl Teronepenayn.

OxnaxaeHue nIpyu COBEPIICHUU PabOTHI.

Harpeanue npu coBepiiieHuu pabOThl BHEIIHUMU CUJIaAMHU.
CpaBHEeHUE TEIUIOEMKOCTEN pa3IMUHBIX BEIIECTB.
HaOmronenne kuneHus.

Habmronenune nocTostHCTBA TeMIEpaTyphl IPH TUIABICHUU.
Moaenu TeIIOBBIX JABUTATEICH.

Jlabopamopnwie padbomosl u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnBITH IO OOHAPYKEHUIO JICUCTBUS CHIT MOJICKYJISIPHOTO TIPUTSIKCHHUSI.
OnpITHI MO BRIPAIIMBAHUIO KPUCTAIOB TTOBAPEHHOM COJIM MJIM caxapa.
OnbIThl MO HAOJIOJACHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, XKUAKOCTEH U
TBEPBIX TEIL.

Omnpenenenre AaBJICHUS BO3yXa B Oa/IOHE MITIPHUIIA.

OnbIThl, AEMOHCTPHUPYIOIIME 3aBUCUMOCTH JIaBJIEHUA BO3JyXa OT €ro
00bEMa M HArpeBaHUs W OXJIAKICHHUS.

[IpoBepka runoTe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKHIKOCTH
B TEPMOMETPUIECKOMN TPYOKE OT TeMITepaTypHI.

HaOmronenne wu3MeHEHHs] BHYTPEHHEH DSHEpPruu Tella B pe3ysibTaTe
Teronepeaay U padboThl BHEITHUX CHJI.

HccnenoBanne siBIeHUS TEIIOOOMEHA IPH CMEIIMBAHUU XOJIOAHOW M
ropsiYer BOJIBL.

Onpenenenue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOrO  BOJOW  MpH
TEIJI000MEHE C HArPEThIM METAUTUYECKUM LIWJIUHIPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

HccnenoBaHue mporecca UCImapeHusl.

Onpenenenrne OTHOCUTENBLHOW BIQKHOCTH BO31yXa.

Onpenenenue yaeabHOW TEIUIOTHI MIABJICHUS JIbA.

JJIeKTPHUYeCKHe U MATHUTHbIE SIBJICHUS.

OnekTtpuzauusi Ten. J[Ba poaa snekTpuueckux 3apsgoB. BzaumoneiicTBue
3apspKeHHBIX  Teil. 3akoH Kynmona (3aBUCUMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsOKEHHBIX TET OT BEJTMYMHBI 3apsIIOB U PACCTOSIHUSI MEXKTY TEJIaMHU).

Onektpuueckoe nosie. Hanpssk€HHOCTH anekTpudeckoro mnosd. IIpuHunmn
CYNEPIO3ULINH IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snexkrpudeckux 3apsnoB. DJIEMEHTAPHBIA AJEKTPUYECKUN 3aps.
Crpoenne aroma. IIpOBOOHMKM W JOUAJEKTPUKU. 3aKOH  COXpPAHEHUS
AIEKTPUYECKOTO 3apsia.

ONEeKTpUYECKUA TOK. YCIIOBUS CYILIECTBOBAHMUS 3JEKTPUYECKOIO TOKA.
Uctounuku mnocTtossHHOro ToKa. JIeMCTBUSA 3JIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKHUIN TOK B JKUJKOCTAX U T'a3ax.

Onektpuueckas uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIpsKEHHE.
CormnpoTuBineHne NPOBOJHUKA. Y IEIBHOE CONPOTHUBIIEHUE BemecTBa. 3akoH Oma
qis ydactka uenu. [locimenoBarenbHOE W MAPAUIENBHOE  COCIMHEHUE
IIPOBOJIHUKOB.

PaGora u MOMmMHOCTH dJIEKTpUYECKOTO0 TOKa. 3akoH Jlxoyns—JleHa.
DeKTpUYECKUe IeTH U MOTPEOUTENn deKTpruuecKoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTossHHBIE ~ MarHuThl.  B3auMomeicTBHE  MOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarauTHOe 1noje 3eMiIu U €ro 3Ha4€HUE Ul )KU3HHU Ha 3eMJle.
OmeiT  Opcrega. MarHurHoe 1moje 3JEKTpUYecKoro Toka. IIpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. /[eiCTBME MarHUTHOrO NOJISI HA ITPOBOJIHUK C TOKOM.
DJIEKTPOJBUraTeNlb MOCTOSHHOIO TOKa. VCronb3oBaHWE SIEKTpOABUraTeici B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

OneiTel @apanesd. fABnenne snekrpomarHuTHOM MHAYKIMK. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. CrnocoOsI MOJIyYEHHUS ANEKTPUYECKOU DHEPTHH.
DNEeKTPOCTAHIIMK Ha BO30OHOBISIEMbIX HCTOUHHUKAX SHEPTHUH.

Hemoncmpayuu.

DIIeKTpHU3aLHs TEN.

JIBa poza 3JIEKTPUYECKUX 3aPsI0B U B3aUMOJIECHCTBUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U JEUCTBUE JIEKTPOCKOIIA.

DnekTpocTaTuyecKass UHAYKIUS.

3aKOH COXpaHEHUS INEKTPUUECKUX 3apsI0B.

[IpoBOOHWKY M AUDIIEKTPUKH.

MogaenrnpoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO OIS

HcTounnky mOCTOSHHOTO TOKA.

JIericTBUS IIEKTPUUECKOrO TOKA.
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o

. DIEKTPUYECKUN TOK B KUJIKOCTH.

. 'a30BbIN pa3zps.

. I3aMepeHune cuibl Toka aMIepMETPOM.

. I3mepenue 3JIeKTpUYECKOro HapsKeHUs: BOJIbTMETPOM.

. PeocTat u Mara3uH CONpOTUBIICHUH.

. BzaumojieiictBre NOoCTOSSHHBIX MarHUTOB.

. MonennpoBaHre HEBO3MOXHOCTH PA3/ICICHUS MTOJT0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenvpoBaHrue MarHUTHBIX TOJEH MOCTOSIHHBIX MarHUTOB.

OmnbIT Dpcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMarHur.

JlelicTBME MarHUTHOIO T10JI HA MPOBOJHHUK C TOKOM.

DIIEKTPOABUIATENb MTOCTOSHHOTO TOKA.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHON MHIYKIIAM.

Onbitel apapes.

3aBUCUMOCTh HAMPABJICHUS MHAYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HHUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie padbomosl u onvimot.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOJIONEHUIO DJIEKTPU3AIMU TeJl MHAYKIMEH U 1pu
CONPUKOCHOBEHHH.

UccnenoBanre nedcTBUS DJIEKTPUYECKOrO TIOJISI HAa TIPOBOJHHMKU U
JUBJIEKTPUKHU.

Coopka 1 nmpoBepka padOThI AIEKTPUUECKON IIEMH MOCTOSIHHOI'O TOKA.
N3mepenue u peryaupoBaHue CUITbI TOKA.

N3Mepenue u peryaupoBaHie HAIIPSKEHUS.

UccnenoBanre 3aBUCUMOCTH CWJIbI TOKA, WIYILETO 4Y€pe3 PE3UCTOp, OT
CONPOTUBJICHUSI PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTD AIIEKTPUYECKOTO
CONPOTUBJICHUSI TIPOBOJHUKA OT €ro JJIWHBI, IUIOHIAAX TOIEPEYHOrO
CEUYEeHHUs U MaTepuaa.

[IpoBepka mpaBwia CHOXKEHUS HANPSHKEHUM TMpU  MOCIEN0BATEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia i CWIBI TOKa MPHU MapaUIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Onpenenenue padoThl AAEKTPUUECKOTO TOKA, UYIIIETO YEPE3 PE3UCTOP.
OmnpeneneHue MOIIHOCTH  DJIGKTPUYECKOrO TOKa, BBIACISIEMON Ha
pe3ucTope.

UccnenoBanrie 3aBUCMMOCTH CWJIbI TOKA, UAYIIETO Yepe3 JaMIIOYKY, OT
HaIIpsKEHUs HA HEW.

Onpenenenue KIIJ[ narpeBarens.

UccnenoBanrie MarHuTHOTO B3aUMO/IEWCTBUS MOCTOSIHHBIX MAarHUTOB.
N3yyenne MarHUTHOTO TIOJNSI  TOCTOSTHHBIX ~ MAarHUTOB TPH  HUX
00bEIMHEHUU U Pa3/IeJICHUU.

HccnenoBanue necTBUS SJEKTPHUUECKOTO TOKA HA MAarHUTHYIO CTPEIKY.



17. ONBITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTyIIKA C TOKOM M MarHatra OT CWJIbl TOKa M HAaMpaBJICHHUS TOKa B
KaTYIIKE.

18. M3yueHne AeicTBUSA MAarHUTHOT O TTOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHcTpyupoBanue v u3ydeHue padoThl AEKTPOABUTATENS.

20. 3mepenue KII/] anekTpoiBUraTeIbHOM yCTaHOBKH.

21. OnBITBl IO HUCCIEAOBAHUIO SBJIEHUS JIIEKTPOMArHUTHONM WHIYKIUU:
VCCIICIOBAHWE W3MCHEHWW 3HAYEHHS] W HANPABJICHHUS HHAYKIIMOHHOIO
TOKA.

9 KJIACC

MexaHu4ecKue siBJICHUS.

Mexanuyeckoe JBWXKEeHHME. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCHUTENBHOCTh MEXaHMYECKOr0 JBHKEHUS. PaBHOMEpHOE NpSIMOJMHENHHOE
nBwxeHne. HepaBHOMepHOE npsiMonMHENHOE NBHKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTb TéeJa IPH HEPABHOMEPHOM JBHKECHHH.

VYckopenue. PaBHOyckopeHHOe mnpsiMoiuHeRHOe JBmwkeHue. CBobogHOe
nageHue. OnsITel ['anues.

PaBHOMepHOE ABMXKEHHE MO OKpYKHOCTH. Ilepmon u 4vacrtora oOpauieHus.
JIuneliHas ¥ yrioBasi CKOpOCTU. LIeHTpOCTpEMUTENBHOE YCKOPEHUE.

[Tepseiit 3ak0oH HproToHa. Bropoii 3akon Herorona. Tperunit 3akoH HeroToHa.
[IprHIMN CyTIEpIIO3ULUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CHiIa TPEHUS CKOJIbKEHUSI, CHJla
TPEHUS MOKOS, IPYTHE BUIbI TPEHHUS.

Cuna TSOKECTH W 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOHOTO
nafgeHus. JBwxenue mianer Bokpyr Comnuoa. IlepBas xocmumueckass CKOpPOCTb.
HesecomocTts 1 neperpysku.

PaBHOBecue martepuanbHON TOukH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOrO TeNa ¢ 3aKPEIUIEHHON OChIO BpauieHus. MoMeHT cuibl. L{eHTp TsikecTu.

Nmnynse tena. M3mMenenne umiynbca. UMnynbsc cuiibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PEaKTUBHOE NBUKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTh. Pabora cuil TsDKECTH, YNPYTOCTH,
TpeHus. CBsa3b SHEpruu U padboThl. [loTeHInanbpHas 3Heprus Tena, MOAHATOTO HaJ
NOBEPXHOCTBIO 3eMiM. [loTeHIInanpHas sHEpTUsl CKaTOM NpyKUHbL. Kunernyeckas
sHeprus. TeopeMa 0 KMHETMYECKOW HSHEPIHHU. 3aKOH COXPAHEHHSI MEXaHUYECKOU
SHEPTHH.

Hemoncmpauuu.

1. HaOnrogeHne MexaHWYeCKOro ABMKEHUS Tela OTHOCHTEIBHO Pa3HbIX Tell

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

CpaBHeHrEe NyTEd W TPACKTOPUWA IBHKEHHS OJHOTO M TOrO XK€ Tela
OTHOCHUTEIIBHO Pa3HbIX TEJl OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUSI IPSIMOJIMHENHOIO IBIKCHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOI'O IB)KECHUS.

Habntonenue nBmxeHus Tena no OKpy>KHOCTH.

Habumonenne MexaHn4ecKuX sIBJICHUI, IPOUCXOAIINX B CUCTEME OTCUETA
«Tenexxka» 1npu €€ pPaBHOMEPHOM M  YCKOPEHHOM  JBHKCHUU
OTHOCHUTENHHO KaOuHeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHMS Tela OT MaccChl Tena W JEUCTBYIOIIEW HAa HETO
CUJIBL.

HaGmtonenue paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TEll.

N3meHnenue Beca Tena mpu yCKOPEHHOM JIBHKECHUH.

Ilepenada umityasca npu B3aUMOIECUCTBUM TE.

IIpeoOpa3oBaHus SHEPTUU NIPU B3aUMOIEUCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHre UMITyJIbCa IPU A0COTIOTHO YIPYTOM B3aUMO/ICUCTBHUU.
Hablntonenue peakTHBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKON SHEPTUU IIPU CBOOOJHOM NaJECHUH.
CoxpaHeHHe MEXaHUYECKON SHEPIUHU MPHU ABUKEHUU TeJIa MO AEUCTBUEM
IPY’KHAHBI.

Jlabopamopnwie padbomosl u onvimol.

1.

KoncTtpynpoBanue TpakTa Mg pa3roHa W JajJbHEWILIEr0 paBHOMEPHOTO
JBIKCHUS IIIAPUKA U TEIEHKKH.

Onpenenenue cpeaHedl CKOPOCTH CKOJIbKEHHUS OpycKa WM JIBUKECHUS
11apyKa 10 HaKJIOHHOM IIJIOCKOCTH.

Ornpenenenue yCKOpEHHsl Tejla IMPU PaBHOYCKOPEHHOM JBHKEHHH 10
HaKJIOHHOM IJTIOCKOCTH.

UccnenoBanrie 3aBUCMMOCTH MYTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaIbHON CKOPOCTH.

[IpoBepka TruUIIOTE3bI: €ClM TPH PABHOYCKOPEHHOM JIBIDKCHHH 0e3
HAYaJIbHOM CKOPOCTH IIyTH OTHOCSITCS Kak psifi HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

UccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHHS OT CHIIbI
HOPMAaJIbHOT'O JJaBJICHHUSI.

Onpenencane kodphUIEeHTa TPESHUSA CKOJIBKCHHS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenue pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBUKEHUHU Tela
110 TOPU3OHTAIILHON MMOBEPXHOCTH.



10. OnpennenieHne  paboOThl  CHUJIBI  YNIPYTOCTH MpU  MOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEMOJIBHIKHOI'O U MOJABUKHOT'O OJIOKOB.
11. I3ydeHue 3aKkoHa COXpaHEHHS YIHEPTHH.
MexaHuveckue KoJae0aHUs U BOJIHBI.

KonebarensHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUIL: TTepro,
4acToTa, aMILIUTyAa. MareMaTU4eCKUil U NPYXUHHbIA MasTHUKU. [IpeBpamienue
SHEPTUU MPH KOJIEOATEITHHOM JIBH>KECHUU.

3aryxatomue — konebanua.  BeiHyxkaenHele — koieOanus.  Pe3onasc.
Mexanuueckue BoiHbl. (CBolicTBa MexaHW4YeckuxX BoJH. [IpoponbHbie U
NONEpeYHble  BOJIHBIL. JIMMHA BOJMHBI M CKOPOCTh €€ pacrIpOCTPAHECHUS.
MexaHnuecKue BOJIHBI B TBEPIOM TENE, CEICMUYECKUE BOIHBI.

3Byk. ['pomMKoCTh 3ByKa W BbicoTa ToHa. OTpaxkeHue 3ByKa. MH(pa3Byk u
yJIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenune koseOaHWii Tel IION HAEUCTBUEM CHIBI TSDKECTH W CHIIBI
YOPYTOCTH.

HabGntonenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HalGntonenue BoIHY)AE€HHBIX KOJI€OaHUI U PE30HAHCA.

Pacnpoctpanenuie npo0JibHBIX U MOMEPEYHBIX BOJH (HA MOJEIN).
Halntonenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnwie padbomosl u onvimot.

1. OmpeneneHne dYacTOThl H  TEepUoJa KOJIEOaHWH MaTEMaTUYECKOTO
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MasiTHUKA.
2. Ompezenenue 4acTOThl U IEpUOa KoeOaHUl MPY>KUHHOIO MaSTHHUKA.
3. HccnenoBanue 3aBUCUMOCTH MepHOJia KOJI€OaHUM MOJIBEIIEHHOIO0 K HUTH
rpy3a OT JJIMHBI HUTH.
4. WccnenoBaHue 3aBUCMMOCTU NEpUOIa KoJeOaHUN PY>KMHHOTO MasiTHUKA
OT Macchl rpysa.
5. IlpoBepka He3aBUCHMOCTH IepHoAa KojeOaHuM rpysa, MOJABELUICHHOIO K
HUTH, OT Maccel rpysa.
6. OmBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh  MepHojia  KojebaHui
NPYKUHHOTO MAsATHUKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. U3mepenue yckopeHus CBOOOJHOTO MaeHUS.
DJIEKTPOMATHUTHOE 10J1€ U 3JIEKTPOMATHUTHBIC BOJIHBI.
OJIEKTPOMAarHUTHOE  TOJIE.  OJJEKTpOMAarHuTHele  BOJHbBL.  CBOMCTBa
AJEKTPOMArHuTHoIX BOJMH. [llkana snaekTpoMarHWTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMAarHUTHBIX BOJIH JUJISL COTOBOM CBSI3H.



OnekTpoMarHuTHas npuponaa cera. CKOpocTh cBeTa. BOJIHOBBIE CBOWMCTBA
CBeTA.

Jemoncmpayuu.

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomosl u onvimol.

1. W3ydyeHue CBOWMCTB SJEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOHIBHOTO

Tenedona.
CaeToBbI€ SIBJICHHS.

JlyueBas  Mogmenb  cBera.  VcrouHuku — cBera. [IpsimonuHerHOE
pacnpocTtpaHeHue cBera. 3atMenust Connua u Jlynsl. Otpaxenue cBera. [limockoe
3epKano. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH TmpejomiieHUsi cBera. [lonmHoe BHyTpeHHee
OTpaX€HHE cBeTa. lICNonb30BaHME TIOJIHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jluaza. Xom mydeit B gumH3e. Onruyeckas cuctema (¢oToammapara,
MHUKpOCKOMNa M Tejeckomna. [J1la3 kak omTudeckas cuctema. biaum3opykocTs u
NATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Ombitel Hptorona. Crnoxenue
CIIEKTPAJIbHBIX LIBETOB. J(Mcnepcus cBera.

Jlemoncmpayuu.

[IpssMonuHeliHOE pacpOCTPaHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tonyuenne n300pakeHU B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKayiax.
IIpenomMienue caera.

Onruueckuil CBETOBO/I.

Xox mydeld B COOMpArOIIE TUH3E.

Xop ny4yer B pacCenBAIOIIEH JIMH3E.

[Tonyyenue n300paxeHuil ¢ TOMOLIBIO JINH3.

[Ipuniun aeiictBus doToarnmapata, MUKPOCKONA U TEIECKOIIA.
10. Mognens riasa.

11. PaznoxxeHue 6eoro cBera B CIEKTP.
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12. [lony4yenue 6enoro cBeTa Npu CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnwie padbomosl u onvimot.

1. HccnenoBanue 3aBUCUMOCTH yIjla OTpPaXeHHUsI CBETOBOI'O Jyda OT yrJjia
naJieHus.

2. M3yuenue xapakTepucTUK U300paxKe€HUs IPEIMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yTIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yIJia
NaJICHUs Ha TPAHULIE «BO3TYX—CTEKIIO».



4. llonmyueHue n300pakeHUI ¢ MOMOIIBIO COOUpAIOLEN JTUH3BI.
Omnpenenenre (HOKYCHOTO PacCTOSHUSI M ONTUYECKON CHIIbI coOUparolen
JIVH3BL.

6. OMBITHI MO Pa3JIOKEHUIO OEJIOr0 CBETa B CIIEKTP.

7. ONbBITHI IO BOCHOPHATHIO LIBETA MPEAMETOB IPH UX HAOJIOJAEHUH 4Yepes3
I[BETOBBIC (PUIIBTPHI.

KBanToBBIE SIBJICHMS.

Omnswitel Pesepdopna u mmanerapnas mozens aroma. Mogens aroma bopa.
Hcnyckanue u nornomenne ceeta aroMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oera- U ramma-usnydenus. CTpoeHHe aTOMHOTO
saapa. Hykionnas wmoxaens aromHoro sapa. W3oromel.  PaamoakTuBHbIE
npespanienus. [lepron momypacmnaga aTOMHBIX SAED.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUs 3apsiAOBOTO M MAacCOBOI'O YHUCEIN.
DHeprusi CBsI3M aTOMHBIX sAnep. CBsA3b Macchl W dHEpruu. Peakuuum cuHTe3a U
nesnenus siuep. Mcrounnku sneprun CosHI@ 1 3BE3.

SnepHas sHepreruka. JleWCTBUS pPagUOAKTUBHBIX W3IYYEHHU HA >KUBBIC
OpraHu3MBbl.

Jlemoncmpayuu.

1. CHekTpbl U3JIYYEHUS U MOTJIOLECHHUS.

2. CHexTpsl pa3au4HbIX I'a30B.

3. CnekTtp Bomopoa.

4. HaGmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMIUX U3TydCHUH.

6. Peructpanus nznydeHus NpupoaHbIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnwie pabomol u onvimol.

1. HaGnroneHue CruIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITYYCHHS.

2. HccnepoBanue TpEeKOB: W3MEPEHHME 3HEPrUM YacCTULBI MO TOPMO3ZHOMY

nytu (1o gororpadusim).

3. M3mepenue pagnoakTUBHOro (hoHa.

IHoBTOpPHTEILHO-00001IAO 1M A MOAYJIb.

[ToBTOpHUTENBHO-0000IAOINK MOAYJIb MPEAHA3HAYEH I CUCTEMATH3aUuU
U 0000IIeHHs  TNPEIMETHOIO  COACpPKaHUS U ONbITa  JAESATEIbHOCTH,
IPUOOPETEHHOTO MPU U3YYEHUHU BCEro Kypca (PU3MKH, a TAKXKe JJisi MOJTOTOBKH K
OCHOBHOMY TOCYJIapCTBEHHOMY »J3K3aMeHy MO (u3uke g 00ydaroluxcs,
BBIOPABIIIAX ITOT yUEOHBIN MPEIMET.

[Ipu u3ydeHnn AAHHOT'O MOJIYJIA PEATU3YIOTCAd U CUCTEMATU3UPYIOTCS BHJIbI
JESITEeNbHOCTH, Ha OCHOBE KOTOPBIX 00€CIEeYMBAETCS JTOCTHKEHUE MPEAMETHBIX U
METanpeMETHBIX  IJIAHUPYEMBIX  PEe3yJNbTaToB  OOydeHUs, (QopMUpyeTcs
€CTECTBEHHOHAy4YHass I'PaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIIEOBAaHUS



SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (DU3HMUCCKUE
SBJICHHUS, TPUMEHSS TIOJyYCHHBIE 3HAHWSA, pemaTrh 3a7a4d, B TOM YHCIIC
Ka4eCTBCHHBIE M SKCIIEPUMEHTAIILHBIC.

[TpuHIIMTIHANHHO ACSITEIBPHOCTHBIN XapakTep JAHHOTO pas3jiena peain3yeTcs
32 Cc4€T TOro, 4YTO OOydYaroIIMecs BBIMOTHIIOT 3aJaHus, B KOTOPHIX UM
NpeJIaracTcs:

HA OCHOBE TIOJNYYCHHBIX 3HAHMM pacro3HaBaTh M HAy4YHO OOBSICHATH
dbusznyeckue sIBICHUS B OKPYKAIOIIEH MPUPOIE ¥ TIOBCETHEBHOM KU3HM,

UCIIOJIb30BaTh HAYYHBIC METOJIbI UCCIEAOBaHUSA (PU3NUECKUX SIBJICHUH, B TOM
qHCTIe ISl IPOBEPKU TUIIOTE3 U MOJYYCHHUSI TEOPETUUECKUX BHIBOJIOB;

OOBSICHATh HAYYHBIE OCHOBBI HamOOJEe BAXKHBIX JOCTHXKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, MPAKTUIECKOTO WCITOJIB30BAHUS PA3INYHBIX HUCTOYHHKOB
SHEPrUM Ha OCHOBE 3aKOHA IMPEBPAICHMS W COXPAHCHHS BCEX M3BECTHBIX BHUJIOB
SHEPTHH.

Kaxnmas w3 TeM gaHHOrO MOAYJsS BKIIOYAET OKCIEPUMEHTAIBHOE
UcclieZloBaHue 00o0O0mIaromero xapakrepa. Moynp 3aBeplIaeTcsl MPOBEICHUEM
JMAarHOCTUYECKOM U OIEHOYHOM paboThI 32 KypC OCHOBHOI'O OOIIIEro 0Opa3oBaHusl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3ydenue (pu3MKu Ha ypOBHE OCHOBHOI'O 00ILEro oOpa3oBaHUs HANPABIEHO

Ha JOCTWKEHUE JINYHOCTHBIX, METAMIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

B pesynbraTe uzydeHus: pu3MKu Ha ypOBHE OCHOBHOI'O OOIIETO 00pa30BaHUS

y obyuaromierocs 0yayT copMHUpOBaHbI CIEAYIONINE TUYHOCTHBIC PE3yJbTaThl B
Y4acTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS :

- TIPOSIBJIEHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOU
(bu3nUecKol HayKu;

- IICHHOCTHOE OTHOIIIEHHE K JIOCTHKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpasKIaHCKOr0 U JYXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

- TOTOBHOCTb K aKTUBHOMY Y4YaCTHIO B O0CYX/I€HUU OOIIIECTBEHHO 3HAUYHUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTHXKEHHI
busnKy;

- OCO3HaHUE BAXHOCTU MOPAIbHO-ITHUUYECKUX MPHUHILMIIOB B JESITEIHHOCTH
Y4EHOTO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTIPUATHE ICTETHUUECKUX Ka4eCTB (PU3NYECKON HAyKU: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI' 0 NMO3HAHUS:

- OCO3HAaHHME IEHHOCTH (PU3MUECKOW HAyKM KaK MOIIHOTO HMHCTPYMEHTa
IMO3HAHUSI MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHM, BAKHEWIIECH COCTABIISIOLICH
KYJBbTYPBI;

- pa3BUTHE Hay4YHOU J0OOO3HATEIBHOCTH, MHTEpECa K HCCIEA0BATENIbCKOM
JEATEeNbHOCTH;

5) ¢opMupoBaHusa  KYJbTYPbl 3I0POBbS W  IMOLMOHAJIBHOIO
0J1aronoJry4us:

- OCO3HaHWE IIEHHOCTU Oe30macHOro ooOpa3a >KM3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBHJ OE30MacHOr0 IMOBEICHUS Ha
TpPaHCIOPTE, HA J0OpOrax, ¢ 3JIEKTPUYECKHM W TEIJIOBBIM O0OPYJOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

- c(hOpMHpPOBAHHOCTh HaBbIKa peQUIeKCUHU, MPU3HAHME CBOEro IpaBa Ha
OLIMOKY M TaKOTro K€ MpaBa y APYroro 4eJloBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

- aKTHMBHOE y4YyacTHE B PEIICHUM NPAKTUYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeNbHOM  OpraHu3alii, TropojAa, Kpas) TEXHOJIOTUYECKOH W



COLIMAJILHOM HANpPaBJIEHHOCTH, TPEeOYIOIMX B TOM YHCIe U (U3HUUYECKUX
3HAHUM;

e - MHTEpEC K MPAKTUYECKOMY U3YUEHHUIO Mpodeccui, CBA3aHHBIX C (PU3NKOM;

e 7) 3K0JIOTHYECKOI0 BOCIIMTAHUS:

e - OpUEHTaUUs Ha NMPUMEHEHHE (PU3MUYECKUX 3HAHUU JUIsl pelIeHus 3anad B
o0ylacTu OKpYXarouleil cpefpl, IMJAHUPOBAHUS IOCTYIKOB M OLEHKH HX
BO3MOXHBIX ITOCJIEACTBUN JJIs1 OKPYKAIOIIEN CPEbI;

e - OCO3HAHHE TIO0ANTBHOIO XapakTepa KOJOTHYECKUX MpoOeM M MyTed HX
pelieHus;

e 8) ajanTanMM K M3MEHAIOIIMMCH YCJIOBMAM COLUHAJIBHOM M NPHUPOIHOM

cpenbl:
e - TOTPEOHOCTH BO B3aUMOJICHCTBUHM TIPH BBINMOJHCHUN HCCICIOBAHUN U
NPOCKTOB (DM3MUYECKOH HANpPaBICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUAM
ApYyrux;
e - TIOBBIIICHWE YPOBHS CBOCH KOMIIETCHTHOCTH 4Yepe3 TNPaKTHUECKYIO
NESITeIIbHOCTD;

e - NOTPEOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHUM, B TOM uucie (HopMyIupoBaTh
UJ1eU, IOHATHUS, TUIIOTE3bl O PU3NUECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHHE 1e(PUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00acTu
bu3uKy;

e - IUIAHUPOBAHHME CBOETO pA3BUTUS B NPUOOPETEHHWHU HOBBIX (PUIUUYECKHUX
3HaHUM;

e - CTPEMJICHHME aHAJIM3UPOBATH U BBIABIATH B3aUMOCBSA3H IMPUPOIbI, OOIIECTBA U
HYKOHOMMKH, B TOM YHCJIE C UCIOIb30BAHUEM (PU3NYECKUX 3HAHUM;

e - OLIEHKAa CBOMX JEUCTBUM C YYETOM BIMAHHUS Ha OKPYXKAIIIYI Cpeny,
BO3MOJKHBIX INI00AJIbHBIX MOCIIEICTBUH.

METANPEJMETHBIE PE3YJIbTATBI

B pesympTaTe OcCBOEHHS TporpamMMbl MO (HU3MKE Ha YPOBHE OCHOBHOTO
o0rmrero oopazoBanus y o0ydaronierocsi OyayT copMUpPOBaHBI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE MTO3HABATEIHHBIC YHUBEPCATbHBIC YICOHbBIE JCHCTBUS,
KOMMYHHUKATHBHBIE  yHHBEpCaJlbHbIE  Yy4YeOHBIC  JICUCTBUS, PETYJIATUBHBIC
YHHUBEpCAIbHBIC yICOHBIE TEHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA

Ba3oBble Jjornueckue JelicTBUA:
e BBISBIATH M XapaKTEpHU30BaTh CYIIECTBEHHbIE MPU3HAKK OOBEKTOB
(siBIEHUI);



yCTaHaBJIMBATh CYIECTBEHHbI MPU3HAK KJIaCCU(PUKALMU, OCHOBAHUS IS
00O0OIIIEHUS U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B paccMaTpUBaeMbIX (pakTax,
JTAHHBIX U HAOJIOJICHUSX, OTHOCSIIMXCS K (PU3MUECKUM SIBJICHUSIM;
BBISIBJISITh IIPUYMHHO-CIIECTBEHHBIE CBS3M IMPU H3YUYCHUH (DU3UUECKUX
SIBJICHUI U MPOLIECCOB, JI€NaTh BBIBOJBI C MCIIOJIb30BAHUEM JI€1YKTUBHBIX
Y MHAYKTHUBHBIX YMO3AKJIIOUEHHH, BBIIIBUTaTh TMIIOTE3bl O B3aUMOCBS3AX
(U3UYECKHUX BEJIMYKH;

CaMOCTOSITEJIbHO BBIOMPATh CIOCOO penieHus: y4yeOHOW (U3HUecKoi
3aJaul (CpaBHEHHE HECKOJIbKMX BapHaHTOB pELIEHUs, BHIOOp HauOosee
HNOJIXOAILEr0 ¢ Y4ETOM CaMOCTOSITENIBHO BBIIEIIEHHBIX KDUTEPHUEB).

ba3oBble ncciiegoBare/IbCKHue e CTBHA .

HCIIOJIB30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUH HHCTPYMEHT TTO3HAHUS,
MPOBOJIUTH 10 CAMOCTOSITEIBHO COCTABJIICHHOMY IIJIaHY OIBIT, HECITOXKHBIN
bu3nUecKuil IKCMEPUMEHT, HEOONbIIOEe UCCIeNOBaHUE (PU3UIECKOTO
SIBJICHUS,

OLICHMBaTh HAa TMPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaIuio,
MOJTyYEHHYIO B XOJ1€ UCCIICIOBAHMSI MITU SKCTIICPUMEHTA;

CaMOCTOSTEIHLHO (POpMYyTHUPOBATH 0OOOIIEHNUS U BBIBOJABI TIO PE3yJIbTaTaM
POBEAEHHOTO HAOIIOIEHHS, ONBITA, UCCIICIOBAHNS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHEWIee pa3BUTHE  (U3MUECKUX
MIPOIIECCOB, a TAK)KE BBIIBUTATh TPEIOI0KEHUS 00 UX PA3BUTHU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora ¢ undopmanmueii:

MPUMEHATh Pa3IUYHBIC METOABI, MHCTPYMEHTHI U 3alPOCHI TIPU ITOUCKE H
orOope MH(pOpPMAIIUM WA JAHHBIX C YU4ETOM MPEMJIOKEHHOW y4uyeOHOMH
(bu3UYeCKOM 3a1a9H;

aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U WHTEPIPETUPOBATH WH(OOPMAIUIO
Pa3TUYHBIX BUAOB M (POPM IIPEICTABIICHNUS,

CaMOCTOSITETILHO  BbIOMpaTh ONTHMANBHYI (OpMYy MpeacTaBiIeHUs
uHbOpMAIIMM W WUTIOCTPUPOBATH peIIaeMble 3aJaydl  HECIOKXHBIMU
CXEMaMH, TuarpaMMaMu, HHOU TpauKoil 1 X KOMOWHAITASMH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘lEﬁHLIe HeﬁCTBHﬂt

B XO7e OOCYXAeHHUS Y4eOHOro MaTepHuayia, pe3yJbTaTOB J1aOOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00OCYXIaeMOI TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha pCIICHUE 3aJadyd U TOJJepIKaHHC
OJ1arokenaTeIbHOCTH OOIIEHUS;

COTOCTABIISAITh CBOU CYXACHUS C CYXICHHSIMHU JPYIMX YYaCTHUKOB
Juanora, OOHapyXKUBATh Pa3ININE U CXOJICTBO TTO3UIINIA;



BBIPAJKATh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTAX;
nyOJIUYHO MPEJCTABIATh PE3YyIbTaThl BBIOJHEHHOTO (PU3NYECKOrO OMbITa
(9KCIIEpUMEHTA, UCCIIEIOBAHMSI, IPOEKTA);

NOHMMAaTh W HCIOJIB30BaTh  IpPEUMYIIECTBA  KOMaHAHOM U
WHAUBUAYAJIbHOM paboOThl MpU PEUICHUHM KOHKPETHOW (HU3NUECKON
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOW JESITENBHOCTH, OPraHU30BbIBATH JEHCTBUS
no €€ JOCTIKEHHMIO: PpACHpPENensiTh pPOJH, OOCYKIaTh MPOLECCHl U
pe3yJbTaThl COBMECTHOM pabOThI, 000011aTh MHEHHUSI HECKOJIBKUX JIHOJEH;
BBITOJIHSTh CBOIO 4acTh pabOThI, JOCTUTAasl KAUECTBEHHOTO pe3ysbTara 1o
CBOEMY HAIIPpaBJICHUIO W KOOPJIWHHPYS CBOM JEUCTBHUS C JPYTUMU
YJICHaMHU KOMAH/IbI;

OLICHMBAaTh Ka4e€CTBO CBOEr0 BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHUSM,
CaMOCTOSATEIbHO C(HOPMYIHPOBAHHBIM YYACTHUKAMU B3aUMO/IEUCTBHUS.

PerJIHTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHﬁ

Camoopranusanus:

BBISIBIISITH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYyaIUsX, TPEOYIOIINX
TUTSL periieHusT (PU3UIEeCKUX 3HAHUM;

OPUEHTHUPOBATHCA B  PA3IMYHBIX IMOAXOAAX TMPHHATHS  PEHICHUN
(MHIUBUAYAIbHOE, TPUHATHE PEIICHUS B TPYIINIC, MPUHATHE PCIICHHMA
TpYTIOi);

CaMOCTOSITEIILHO COCTABJISITh AITOPUTM pelieHusT GU3NIECKON 3a1a9u WIIN
IUTaHA WCCIEOBAaHUs C YYETOM HMEIOIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATH Ipe/jlaraeéMbie BAPUAHTHI PEIICHUI;
JieNnaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHBIN HHTE/JIEKT:

JlaBaTh AJICKBATHYIO OLICHKY CUTYyallUH U TIpeyiaraTh IIaH €€ U3MEHECHUS,
OOBSICHATH NPUYUHBI  JOCTHXKEHUSA  (HEIOCTHXKEHUsS) PE3yJIbTaTOB
JEATEeNIbHOCTH, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCUTHh KOPPEKTUBBI B JACATEIHHOCTH (B TOM YHUCJE B XOJ BBITOJHECHUS
(Gu3MUecKoro UCCIEeNOBaHMS WJIM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHMBIIMXCS CUTYyallUi, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIMX TPYAHOCTEW;

OLIEHWBATh COOTBETCTBUE PE3YJIbTATA LIEJIM U YCIOBUSAM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WIW JUCKYCCHU
Ha HAYYHYIO TEMY, [IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYIroro;
MPU3HABATh CBOE MPABO HA OMMUOKY MPHU perieHuH HU3NIECKUX 3a/1a4 WU
B YTBEPKACHHUSIX HA HAYYHBIC TEMbI U TAKOE K€ TIPABO JIPYTOro.



IHHPEJMETHBIE PE3YJIBTATDBI

K xoniy oOyuenust B 7 kjacce rnmpeIMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIHUXCS YMEHUM:

UCIIOb30BaTh  TMOHATUSA: (PU3MYECKHME U  XUMHYECKUE  SBJICHUSA,
HAOJIIOICHUE, DKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, €AMHUIIBI (U3HUUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BelllecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYeCKOEe [IBIDKEHUE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUs, PaBHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, IUIACTUYECKast),  HEBECOMOCTb,
COOOTIIAIOIINECS COCY/IbL;

paznuuath siBneHus (auddysus, TEIIOBOE JBUKEHHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKEHHE, HEpPaBHOMEPHOE  JIBIJKCHHME,  MHEpIUs,
B3aUMOJICCTBHE TE€J, paBHOBECHE TBEPIBIX TENl C 3aKPEIJIEHHOW OChIO
BpalllcHUs, Tepenada JaBieHUS TBEPABIMU TellaMH, XUIAKOCTAMH U
razamMy, arMocepHOe JaBJiEHWE, IUIABaHUE TeJl, [pEBpalleHUs
MEXaHUYECKON IHEPruu) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JAaHHOE (PU3UUECKOE SBIICHUE;
pacrio3HaBaTh MPOSBICHUE U3YUYCHHBIX (U3UYECKUX  SBJICHUU B
OKpY’>KarolieM MHpe, B TOM uHcie (U3UYECKHE SBICHUS B MPUPOJE:
MpUMEPhl JIBUKEHHUS C PA3JIMUHBIMU CKOPOCTSMH B KUBOW U HEXKUBOU
NpUpPOJIe, NEUCTBUE CWIbI TPEHUS B MPUPOAE U TEXHUKE, BIIHMSHUE
aTMOC(EpHOT0 NTaBJICHUS HA KMBOW OPTaHW3M, IJIABaHUE PhIO, phlUyaru B
TeJIe YeJIOBEKa, IIPU 3TOM MEPEBOAUTDH MPAKTUYECKYIO 3a7a4y B yueOHYIO,
BBIICIIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) GU3UUECKUX SABICHU;
OIKCHIBATh M3YyYEHHBIE CBOMCTBA TEN M (PU3UUYECKHE SIBJICHHS, UCTIONb3YS
dbuznyeckre BeMUYMHBI (Macca, 00bEM, IUJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIAa YIPYTOCTH, CHJIa TSYKECTU, BEC
Tena, CWJIa TpeHus, JaBieHue (TBEPAOro Tena, KHUAKOCTH, Trasa),
BBITAJIKUBAIOIIAS CUJIA, MEXaHW4YecKas padoTa, MOUIHOCTh, IUIEYO CHJIbIL,
MOMEHT CWIbl, KO3(P(QUIMEHT TMOJIE3HOr0 JCHCTBUS MEXaHU3MOB,
KMHETUYECKasi U TOTEHIMAJIbHASI SHEPrus), MpU OMHCAHUM MPABUIBHO
TpakToBaTh  (U3MYECKHH  CMBICI  HUCIHOJB3YEeMbIX  BEIWYUH, UX
00O3HaYeHUs] W EIUHUIIBI (PU3NUYECKUX BEITUYMH, HAXOIUTh (POPMYIIBI,
CBSI3bIBAIONINE JTAHHYIO (DU3UUYECKYIO BEIUYUHY C JIPYTUMHU BEJIMUYUHAMU,
CTPOUTH IpaUKy U3yUEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIIUYUH;
XapaKTepu30BaTh CBOWCTBA TN, (U3MYECKUE SIBICHHS U TIPOIECCHI,
UCIIONb3Yys MpaBUjia CIOXKEHHUs CUJl (BAOJb OJHOM mpsmoil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMesa, MPaBWIO paBHOBeCHs pbryara (OJoka),



«30JI0TO€ TPABWIJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHM4YeCKOU
SHEPruu, MpU ITOM JaBaTh CJIOBECHYIO (HDOPMYJIUPOBKY 3aKoHa H
3alMCBHIBATh €r0 MATEMATHYECKOE BBIPAKEHUE;

OOBSICHATH (PU3MUECKUE SBJICHUS, TIPOIECCHI U CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTE CHUTyallud MNPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh MIPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoi Ha 1-2 M3y4EeHHBIX CBOMCTBA (PUIUYECKHUX
SBIICHUH, PU3NUECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3aJadyd B 1—2 JEWCTBUS, HCHOJBb3YySd 3aKOHbI U
dbopmMybl, CBsA3bIBaIONIME (PU3MYECKUE BEIMYMHBI: HAa OCHOBE aHalu3a
YCIIOBHSI 33/1a4d 3aMHCHIBATh KPATKOE yCIOBUE, MOJCTABIATh (DU3MUECKUE
BEeITUYMHBI B (DOPMYJIBI M TPOBOJIUTH PACUEThl, HAXOAWUTH CIPABOYHBIC
JTaHHBIE, HEOOXOJUMBIE /U pEeUIeHUs 3a/1a4, OLIEHUBATh PEATMCTUYHOCTh
MOJIY4eHHOU (PU3NYECKOMN BEIMYUHBI;

pacmo3HaBaTh MPOOJIEMBbI, KOTOpPHIE MOXKHO PEIINTh TPH TOMOITH
(U3UYECKUX METOJIOB, B OMUCAHUU UCCIIE0OBAHUS BBIIEISThH IPOBEPSEMOE
npeanonoxenue  (Tumnoresy),  pazidyaTb U MHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAaXOIWUTh OIIMOKA B XOJI€ OIbITa, JeNaTh
BBIBOJIbI 110 €70 PE3yJibTaTaM;

MPOBOAUTH ONBITHI 1O HAOMIOJEHUIO (U3UYECKUX SIBICHUU WU
buznueckKux CBOICTB TeN: dbopmMmynrpoBaTh pOBEpsEMbIC
MPEANOI0KEHUs, COOMPATh YCTAHOBKY M3 MPENTI0KEHHOT'0 000PY10BaHMs,
3aMMChIBATh XOJI OMBITAa U (DOPMYITUPOBATH BHIBOJIBI;

BBITIOJIHATh MPSMBbIE U3MEPEHUSI PACCTOSAHUS, BPEMEHHU, MacChl Tela,
o0béMa, CWJIBl M TEMIEPaTypbl C MCIHOJb30BAHMEM aHAJIOIOBBIX U
u(poBBIX TPUOOPOB, 3aAMUCHIBATH IOKa3aHUS TPUOOPOB C Y4ETOM
3aJIaHHOM aOCONMIOTHOM MOTPEIIHOCTH U3MEPEHUH;

IIPOBOJUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJTHON (PU3NYECKOW BEIIMUUHBI OT
JIPYyroil ¢ HCMOJIB30BAaHUEM MPSIMBIX H3MEPEHHM (3aBUCUMOCTU ITYTU
PAaBHOMEpPHO JIBMXKYILETOCAd Tela OT BPEMEHHU JBWKEHHS TeEJa, CHUJIbI
TPEHMS CKOJIbKEHUSI OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEHN T
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAJAN CONPUKOCHOBEHHUSI TEII, CUIIbI
YOPYroCTU OT Y/UIMHEHHS MPY>KUHBI, BHITAJIKUBAIONIEH CUJIBI OT 00bEMaA
NOrpyKEHHON YacTH Tela U OT IUIOTHOCTH KUJKOCTU, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJia, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TEI0, YCIOBUN
IUIaBaHUsl TE€J, YCJIOBUM paBHOBECHs pbluara M OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUM  Y4EOHOrOo HCCIIEIOBAaHUsA, COOMpAaTh YCTAaHOBKY W
BBITIOJIHATh W3MEPEHHUsS, CJenys NpPEIIoKEHHOMY IUIaHy, (UKCUPOBATH
pe3yNbTaThl TOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUIE



MPEIJIOKCHHBIX TAaOMUI] W TpauKOB, JeNaTh BBIBOABI IO PE3yJbTaTaMm
WCCJICIOBAHHS;

MPOBOJUTh KOCBEHHbIE H3MEpEHUs (DU3UYECKUX BEIMYUH (TUIOTHOCTh
BEIIECTBA JKUAKOCTH M TBEPAOrO TeEla, CHIA TPEHUS CKOJBXCHHUS,
JaBJICHHE  BO3/yXa, BBITAIKUBAIONIAs CWiIa, JEHCTByMOIas Ha
NOTPY>KEHHOE B JKUIKOCTh TeNo, KOA(h(OUIMEHT TMOJIe3HOr0 JeHCTBUSA
MPOCTBIX MEXaHU3MOB), CIEAyd TPEIIOKEHHON WHCTPYKIMHU: TIPH
BBITIOJTHEHUN HW3MEPEHHA COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYHCIIATH 3HAYCHHE HCKOMOW BETMYUHBI,

co0Ir0aTh MpaBujia TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1abopaTopHbIM
000py/I0BaHUEM;

YKa3bIBaTh MPUHIIUAIGI JCHUCTBUS TMPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, JUHAMOMETpP, COOOIIAOIIMECS COCYlbl, OapomeTp,
pblyar, MOABMKHBIM U HETTOABUKHBIN OJI0K, HAKJIOHHASI TNTOCKOCTH;
XapaKTepu30BaTh TMPUHIMINBI  JCHCTBUS W3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HMX OMUCaHUA (B TOM 4YHUCIE:
MOJIITUITHAKY, YCTPOHCTBO BOJOMNPOBOJA, THAPABIMYECKHA TIpecc,
MaHOMETp, BBICOTOMED, TOPIIHEBON HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
O CBOMCTBaX (PpM3WYECKHUX SBJICHUA M HEOOXOMUMBIE (DU3UYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOJUTH  MpUMEphl  (HAXOAUTh  MHGMOpPMAIMI0O O  NpUMEpax)
MPAKTUYECKOTO HCIONb30BaHUS (U3MUECKUX 3HAHUN B TIOBCEIHEBHOM
KU3HU 711 oOecrieueHnss 0€30MacHOCTH TPH OOpalIeHUH ¢ IpudopaMu U
TEXHUYECKUMHU YyCTPOWCTBAMH, COXPAHEHUS 3/I0POBBS U COOJNIOIEHUS
HOPM 2KOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

OCYHIIECTBJISITh OTOOpP HMCTOYHMKOB uH(popmanuu B HWHTEepHETE B
COOTBETCTBHH C 33JIaHHBIM MTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINXCS
3HAHUM W TYTEM CPaBHEHHSI PaA3IMYHBIX HCTOYHUKOB  BBIJCISITH
nH(pOpPMAITUIO, KOTOpas SBISICTCS TMPOTHBOPESYMBON WM MOXKET OBITH
HEJI0OCTOBEPHOM;

WCIIOJIb30BAaTh MPHU BHITOJIHCHUH yUEOHBIX 3aJaHUA HAyYHO-TIOMYJISIPHYIO
auTepaTtypy  (pu3mMUeckoro coaepiKaHus, CIPaBOYHBIE  MaTepHAbI,
pecypcel cetu MIHTEpHeT, BlageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus HH(POpPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE€ KPAaTKHE MHCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 WCTOYHWUKOB MHGPOpMAIMK (HU3UYECKOTO COACPKaHUS, B TOM
yuclie MyOJMYHO JielaTh KpaTKue COOOIIEHHS O pe3yJbTaTax IMPOEKTOB
WIKM Y4eOHBIX MCCIENOBAaHUN, MPU HTOM TPAMOTHO HCIOIB30BaTh



U3YUYEHHBIM TOHATUHHBIMN ammapaT Kypca (U3HMKH, CONPOBOXAATh
BBICTYIUICHUE [IPE3EHTALUEN;

IPU BBIIOJHEHUH YYEOHBIX MPOEKTOB M HCCIENOBAHUM pacrnpenensirb
00513aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTABICHHBIMH 3aJa4aMH,
CIEIWTHh 34 BBINOJIHECHWEM IUIaHA JCUCTBHUM, aJEKBAaTHO OLCHHUBATh
COOCTBEHHBI  BKJIAJ B  JESITENBHOCTb  TPYIIbI,  BBICTPAaUBATh
KOMMYHHMKAaTUBHOE B3aUMOJEHCTBUE, YYUTHIBAsi MHEHUE OKPYKAIOIIKX.

K xoniy oOyuenusi B 8 kiacce mpeaMeTHbIe pe3yabTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MCIOJIb30BaTh MOHSTHS: Macca M pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBIXKEHHE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSTHUS BEIIECTBA, KPUCTAIIIMUECKHUE U
amopdHbIe Tela, HACBHIIICHHBIA W HEHACBHIIMICHHBI TMap, BIIAXXHOCTD
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSAS HHEpPrus, TEIJIOBOM JBUTATElb,
AIIEMEHTAPHBIN 3JIEKTPUUYECKUNA 3apsi]l, AIEKTPUUECKOEe 0Jie, TPOBOJHUKH
U TUAJIEKTPUKH, TOCTOSHHBINA JIEKTPUYECKUI TOK, MArHUTHOE T10JIE;
pasnuyarh sBJICHHA (TEIUIOBOE PACUIMPEHHE U C)KaTue, Teluionepenaya,
TEMJIOBOE PABHOBECUE, CMAYMBAHUE, KaNWUISIPHBIEC SIBJICHUS, UCIIAPEHUE,
KOHJEHCAIusl, IJIaBJIieHUue, KpuUcTajUin3auus (OTBEpIEeBaHUE), KUIICHUE,
Temionepeaaya (TerI0NpOBOAHOCTb, KOHBEKIUS, U3IIy4EHUE),
ANEKTpU3ALUs TeJl, B3aUMOJECHCTBUE 3apsA0B, JEHUCTBUS JIEKTPUUECKOrO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBUE MAarHUTOB, JEUCTBUE
MarHUTHOTO TOJISI Ha IPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAST MH]TYKIIHSI)
0 ONHCAaHUIO WX XapaKTEpHBIX CBONCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHHE HM3YyUYEHHBIX (U3UYECKHX SBICHUH B
OKpY’)KalollleM MHupe, B TOM 4Yucie (U3UYECKUE SIBJICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSIKEHUE M KalWwUIApHbIE SBICHUS B TPHUPOJE,
KpUCTalIbl B mpupoae, uziydenue CoiHua, 3amep3aHue BOJOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUE POChI, TYMaHa, UHEs, CHETa, JIEKTPUYECKUe
SBJIEHUS] B aTMocgepe, JIEKTPUUECTBO KMBBIX OPraHU3MOB, MarHUTHOE
nojie 3eMJId, Jpei(p MOJIIOCOB, POJb MAarHUTHOIO MOJdS ISl JKA3HU Ha
3emiie, MOJSIPHOE CUSIHUE, NPU 3TOM MEPEBOAUTH MPAKTHUUECKYIO 3a/1a4y B
y4eOHYI0, BBIACNATh CYIIECTBEHHBIE CBOMCTBa (TpHU3HAKH) (PU3MUYECKUX
SIBIICHUM;

OIKCHIBATh M3yYEHHBIE CBOMCTBA T M (PU3NUECKUE SIBICHUS, UCIIOIb3YS
bu3nueckue BEIUMYMHBI (TEMIIEpaTypa, BHYTPEHHSISI SJHEPrusi, KOJIUYECTBO
TEIUIOTHI, yJeldbHas TeIIOEMKOCTh BEIIECTBA, YyjelbHas TeIioTa
IUIaBJIEHUS, yJelbHas TeIyloTa MapooOpa3oBaHUs, YJelbHas TEIIOTa
CrOpaHusi TOIUIMBA, KOA((UIMEHT TONe3HOro MACHCTBHS TEIUIOBOM



MAIllMHBI, OTHOCUTEIbHAS BIAXHOCTh BO31yXa, JJIEKTPUUYECKHU 3apsl,
cuila TOKa, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIEHUE NPOBOJHHKA,
yIEIbHOE  CONpOTHUBJIEHME  BellecTBa, paborTa WU MOIIHOCTb
NEKTPUUYECKOrO0  TOKAa), NpPH ONHMCAHUM NPABWIBHO  TPAKTOBATh
(U3HYECKUI CMBICII MCIOJb3yEMbIX BEIUYMH, 0003HAYEHUS U E€IMHUIIBI
¢u3nyecKux BEJIWYUH, HAXOIUTh (HOPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO
¢u3nYecKyl0 BEIUYMHY C JPYrUMH BEJIMYMHAMHU, CTPOUTH TpaduKu
W3YYEHHBIX 3aBUCUMOCTEH (PU3UYECKUX BEIHYMH;

XapaKTepu30BaTh CBOWCTBA TN, (PU3UYECKUE SIBIEHHS MU MPOLECCHI,
UCIIO/Ib3Yysd OCHOBHBIE IIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKON TEOpUHU
CTPOEHHMS BEIECTBA, NPUHIUI CYNEPHO3ULMH TMOJNeld (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsaa, 3akoH OMa JJId y4acTKa LENH, 3aKOH
Jxoynsa—JleHnia, 3aKkOH COXpaHEHMs DJHEpPruyM, IpU OSTOM JaBaTh
CJIOBECHYIO ()OpPMYJIMPOBKY 3aKOHa M 3aIlUChIBATH €r0 MaTEMaTHYECKOe
BBIPAXKEHUE;

OOBICHATh (PU3NYECKUE MPOIIECCHl M CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CHUTYyalHi MPAKTUKOOPUEHTHPOBAHHOIO XAPAKTEpa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSA3HU, CTPOUTH OOBSICHEHHE U3 -2 Jornyeckux
[IaroB C OMOpod Ha 1—2 W3y4EeHHBIX CBOMCTBA (DU3MUECKUX SIBICHHIH,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemate pacu€THble 3aJadyd B 2-3 JEHCTBUS, HCHOJb3Yys 3aKOHBl H
(GopMyiibl, CBs3bIBaKOLIME (DU3MUECKUE BEIWYMHBI: HA OCHOBE aHaIu3a
YCJIOBHUS 3aJlauyd 3allMChIBATh KPATKOE YCIOBHME, BBISABIATH HENOCTATOK
JAHHBIX JUIsl peLIeHUs 3a7aud, BbIOMpaThb 3aKOHBI W  (DOPMYIIBI,
HeoOXonuMble Uisi €€ pelleHHs, MPOBOAUTH pacCUYEThl U CPaBHUBATH
NOJyYE€HHOE 3HaUYEHUE (PU3NUECKON BETUUMHBI C U3BECTHBIMU JAHHBIMU;
pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MpPH [OMOIIU
(U3MYECKMX METOAO0B, HCIONb3Ys OMHMCAHHE MCCIEHOBaHUS, BBIACIATH
IIPOBEPSIEMOE  MPEANOJIOKEHUE, OLEHUBAaTh IPABWIBHOCTh IOPSAKA
IIPOBEECHUS UCCIIEIOBAHMS, JEJIATh BBIBO/IBL,

OPOBOAUTH OMNBITHl MO HAOMIOACHHIO (DU3MYECKHX SIBICHUW WU
(bu3MUeCcKUX CBOWCTB Tell (KanWUISIPHbIE SBICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/yXa OT €ero o0béMa, TeMIepaTypbl, CKOPOCTH IIPOLIECCa OCThIBAHUS U
HarpeBaHMsl IpPU M3JIYYEHHH OT LBETa M3JIydarolleld (IOIJIOIIArOIIEi)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJABI OT TEMIEPATYPBI KUAKOCTU U
wiomaay €€ IOBEPXHOCTH, OJJIEKTpHU3alus Tel U B3aUMOJICUCTBUE
JIEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3YAJIIM3allisl MAarHUTHBIX IIOJIEM IIOCTOSIHHBIX MAarHUTOB, JEHUCTBUSA
MAarHuTHOI'O TMOJII HAa NPOBOJHHUK C TOKOM, CBOWCTBA JJIEKTPOMArHUTa,



CBOICTBA 3JEKTPOJBHUrareisi IOCTOSSHHOTO TOKa): (OpMyJIHpOBATH
IpoBepsEeMbIE MPEANON0KEHHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO
000py10BaHUs, ONUCHIBATH X0/ OIbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBIIOJIHATD  MPSIMbIE  U3MEPEHHsS]  TEMIEPaTypbl, OTHOCUTEIbHOU
BJIQXHOCTH BO3/1yXa, CHJbl TOKA, HANPSHKEHUS C HCIOJIb30BAHHEM
aHAJIOrOBBIX MPUOOPOB MU JATUYMKOB (DU3MUECKUX BEJIWYUH, CPaBHUBATh
PEe3YIbTaThl U3MEPEHUH ¢ YIETOM 3aJJaHHON a0COJIFOTHOM MOTPEITHOCTH;
POBOJNUTDH MCCIEIOBAHNE 3aBUCUMOCTH OJTHOM (PM3UYECKON BEIHMYUHBI OT
JIpYyroi C  HUCHOJb30BAaHUEM  TMPSAMBIX U3MEPEHUH  (3aBUCUMOCTh
CONPOTUBIICHUS NPOBOAHUKA OT €ro JJIMHBI, IUIOIIAJHA IIOIEPEYHOrO
CEUEHHUsSI U YJIEIBHOIO COIIPOTHUBIICHMSI BELECTBA IPOBOJIHMKA, CHIIBI TOKA,
UAYWEro 4epe3 MpPOBOJAHHMK, OT HANpsXKEHHs Ha  IPOBOJHHUKE,
UCCJIEIOBAHUE TIOCIEAOBATEIbHOTO M  MapaJUIeIbHOTO  COEAMHEHUH
IPOBOJIHUKOB): IUIAHUPOBATh HCCIIEJOBAHUE, COOMpPATh YCTAHOBKY U
BBIMOJHATh M3MEPEHUs], CIeaysl MPEeNOoKEHHOMY IUIaHy, (UKCHUPOBATH
pe3ynapTaThl TOJTYYEHHOW 3aBUCMMOCTH B BHIE TaOnull U TpaduKoB,
JIeNIaTh BBIBOJIBI 110 PE3YJIbTATaM UCCIIEA0BAHUS;

IPOBOUTh KOCBEHHBIE HU3MEpPEHUS (PU3NYECKUX BEIMYMH (yZAelbHas
TEINIOEMKOCTh ~ BEIIECTBA, COINPOTUBICHHE TNPOBOJHUKA, pabora W
MOILIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATh W3MEPEHUs, COOUpPATh
HKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CJENysl MPEII0KEHHON MHCTPYKUUU, U
BBIYKCIIATH 3HAYECHHUE BEJINYMHBI,

COOIOIaTh MpaBUjia TEXHUKU 0€30MaCHOCTH IpH paboTe ¢ 1abopaTopHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh NPUHLMMBI  JACHCTBUS HW3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HMX OnUcaHud (B TOM 4YHUCIE:
cCHUCTeMa OTOIUIEHHUS JIOMOB, TUTPOMETp, MapoBas TypOHWHA, aMIepMeTp,
BOJITMETP, CUETYUK DJIEKTPUYECKOM BSHEPIUH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpbI, HArpeBaTENbHBIE ANEKTPOIPUOOPHI (IPUMEPHI), HIEKTPUUECKHUE
IIPEIOXPAHNATEIH, HIEKTPOMArHUT, 3JIEKTPOABUTATEIb IIOCTOSIHHOIO TOKA),
UCTIOJBb3YSl 3HAHMUA O CBOMCTBAX (DM3MUYECKUX SIBICHUN U HEOOXOIUMBIE
buznyuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOWCTBA M H3MEPUTEIBHBIC
npubopbl MO CXeMaM M CXEMaTU4YHbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETpP, TEPMOC, NCHUXPOMETP, TMTPOMETP, JBHUraTElb BHYTPEHHETO
CrOpaHusi, AJIEKTPOCKOI, PEOCTaT), COCTABJIATh CXEMbl JJIEKTPUYECKUX
Lenel ¢ MOCIEA0BATENbHBIM U NapaJUICIbHBIM COCAMHEHUEM JJIEMEHTOB,
pasznuyasi yCJIOBHbIE 0003HAUEHUS HJIIEMEHTOB JIEKTPUUECKUX LIETICH;



NPUBOMUTH  MpUMEphl  (HAXOAuTh  WMHGMOpPMAIIMIO O  TpUMEpax)
MPAKTUYECKOTO HCIIONB30BaHUS (U3HUCCKHX 3HAHUH B TIOBCCIHCBHOM
KU3HM I oOecrieueHus: 0€30MacHOCTH MPU OOpallleHUuH ¢ MpudopamMu U
TEXHUYECKUMU YCTPOWUCTBAMH, COXPAHCHHS 370POBBSI W COOJFOJACHUS
HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

OCYIIECTBJIATh TOWUCK WHPOpMamu (QU3NIECKOTO0 COACPNKAHHS B
WNuTepHere, Ha OCHOBE HWMEIOIIUXCA 3HAHUM U TYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJCIATh  HH(POPMAIHIO, KOTOpas
SIBIISIETCS IPOTHBOPCUYUBOM WIIH MOXKET OBITh HEOCTOBEPHOM;
UCTIOJIh30BaTh MPH BBHIMOJIHCHUN YYEOHBIX 3aJIaHUN HAyYHO-TIONMYJISPHYIO
auTepaTtypy  (PU3MYECKOro COJEp)KaHUs, CIOPABOYHBIE MaTEpHAIbI,
pecypcel cetn MHTEpHET, BlageTh mpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusl MH(POpMALUU U3 OAHOW 3HAKOBOI CHUCTEMBI B JIPYTYIO;
cO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W KPAaTKHE YCTHBIE COOOIIEHUS,
0000mas wHOOPMALMIO M3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COMCpP)KaHMs, B TOM 4YHCJIE MYOJIMYHO TPEACTABISTh PE3yIbTAThI
MPOCKTHOW WJIM HMCCIICIOBATEIBCKON NEATEILHOCTH, MPH 3TOM TI'PAMOTHO
UCTIONh30BaTh HW3YYCHHBIM TMOHATUHHBIA ammapar Kypca (U3HKH,
COTPOBOXK/IATh BBHICTYIUICHHUE MTPE3CHTAIINCH;

IPY  BBIMOJHEHUH YYEOHBIX TMPOEKTOB W HCCICAOBAHUN (HU3UICCKUX
MIPOIIECCOB PACTIPEENATh OOS3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 3aJ]a4aMH, CJIICTUTH 3a BBIMOJIHCHHUEM TUIaHA JACUCTBHA 1
KOPPEKTHUPOBATh €ro, aJIeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAJ B
NeSITeNHHOCTD TPYIIHI, BEICTPAUBATh KOMMYHHUKATUBHOE B3aUMOJICUCTBHE,
MIPOSIBJISISI TOTOBHOCTD pa3periaTh KOHMIUKTHI.

K xonIy o0yuenus B 9 kijiacce npeamMeTHbIe pe3yIbTaThl HA 0A30BOM ypOBHE
JIOJKHBI OTPaXKaTh CHPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUH:

UCIIOb30BaTh MOHSTHUS: CUCTEMa OTcuéra, MarTepuajbHas TOYKa,
TPaeKTOpHs, OTHOCUTEIHHOCTh MEXaHWYECKOrO JBIKEHUS, Aedhopmaius
(ympyrasi, mjaacTU4eckasi), TPEHHE, IIEHTPOCTPEMUTEIHLHOE YCKOpPEHHE,
HEBECOMOCTh M TIEPETPY3KHU, IEHTP THKECTH, a0COIIOTHO TBEPAOE TEIO,
LEHTP TSHKECTU TBEPAOrO Tejia, paBHOBECHUE, MEXaHUUECKUE KOJICOaHUS U
BOJIHBI, 3BYK, HH(QPAa3BYK M YIbTPa3BYK, 3IIEKTPOMArHUTHBIE BOJIHBI,
IIKaja 3JEeKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U JIabHO30PKOCT,
CHEKTPbl UCIYCKAaHUS U MOTJIONIEHUs, anb(a, 0eTa- U raMma-u3iydeHus,
W30TOIIbI, SiFIEpHast SHEPTeTUKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWHOE JBIKEHHE, CBOOOTHOE
MaJIeHUEe TeJl, PABHOMEPHOE JIBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PEaKTUBHOE JBUKEHHE, KOJeOaTeIbHOE IBWKEHHE (3aTyXalollue U
BBIHY)KJIEHHbIE KOJIEOaHUs), PE30OHAHC, BOJHOBOE JBW)XEHHE, OTPaKEHHE
3BYKa, NPSIMOJIMHEITHOE pacHpOCTpaHEHUE, OTPAKEHHUE U IPEIOMIICHHE
CBETA, IOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JI0KEHUE OEI0ro CBETa B
CHEKTp M CJOXXEHUE CHEKTPaJIbHBIX LIBETOB, JUCIEPCHUS CBETa,
€CTECTBEHHAsl PAaJMOAKTUBHOCTb, BO3HUKHOBEHHE JMHEHUYATOro CIEKTpa
U3JIyYEHHs) 10 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh NPOSABICHHE HW3YYEHHBIX (PU3NYECKUX SIBIEHUM B
OKpy’KallleM Mupe (B TOM uuciae (PU3MUECKHE SBJICHUS B HIPUPOJE:
IIPWINBBI U OTJUBBI, ABIKEHUE IIaHeT COJHEYHOW CUCTEMBI, PEAKTHBHOE
JBUKEHUE IKUBBIX OpPraHU3MOB, BOCIPHUSTUE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHAMH, 3XO0, LIBETa TeJ,
ONTUYECKHUE SIBICHUS B IPHUPOJE, OMOIIOrMYECKOE NEHCTBUE BUAMMOIO,
yIbTPa(QHUOIETOBOIO U PEHTICHOBCKOI'O M3JIyYeHHUH, €CTECTBEHHBIN
panivoOaKTUBHBIA (POH, KOCMHYECKHE ITYy4H, PaJMOAKTUBHOE H3IIYYCHUE
NPUPOAHBIX MHHEpAJOB, JIEUCTBUE DPAJMOAKTUBHBIX M3JIYYEHUH Ha
OpPraHu3M 4YeJOBEKa), MPU ATOM MEPEBOANTH IPAKTHUECKYIO 3aJauy B
yueOHYI0, BBLIENATH CYHIECTBEHHBbIE CBOMCTBA (NMPHU3HAKU) (PUIUUECKUX
SIBIICHUI;

OIKCHIBATh U3YYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHUS, UCTIOIb3Ys
¢u3nyeckue BEIUYMHBI (CpEIHSs U MTHOBEHHAs CKOpPOCTb Tejla IpHU
HEPABHOMEPHOM JIBJKEHHH, YCKOPEHHE, MEepEMELIEHUE, IyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHMS, CWIa YINPYrOCTH, CWJIA TSKECTH, YCKOpPEHUE
CBOOOJHOrO TAJEeHUusl, BEC Tela, HUMIYJIbC Tella, HMMIYJIbC CHJIbI,
MeXaHW4yeckass pabdoTa M MOIIHOCTb, MNOTEHUUAJIbHAs OHHEPrusi Tena,
NOJHATOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, NMOTEHLIMAIBbHASI 3HEPIUsl CHKATOU
NPYXXUHBbI, KHHETHYECKAs SHEPrus, IOJHAs MEXaHH4YecKas SHEeprus,
NEepHOJ U YacToTa KoJieOaHUH, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, [OKA3aTeNIb NPEJIOMIIEHUS CPENbl), TP OMUCAHUU
NPaBUJIBHO TPAKTOBATh (DU3MUYECKUN CMBICT HCHOJIb3YEMBIX BEIUYHH,
0003HaYeHUs1 U €IUHULIBI (PU3NUYECKUX BEIUYMH, HAXOIHUTh (POPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEIMYMHY C JAPYTUMHU BEIUYMHAMH,
CTPOUTD rpaUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEINYMH;
XapaKTEepHU30BaTh CBOWCTBA Te€l, (PU3MUECKUE SIBIEHHS M IPOLECCHI,
UCIOJIb3Ysl 3aKOH COXPAHEHUs HPHEPruu, 3aKOH BCEMHUPHOI'O TATOTECHMS,
OPUHLMIT CYNEPHO3ULMM CHUJI, NPUHUUI OTHOCUTEIbHOCTU ['amuies,
3aKOHbl HbIOTOHA, 3aKOH COXpPaHEHWs HMMIIYJbCa, 3aKOHBl OTPAaKEHUS U
MIPEIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHHUsI 3apsI0BOr0 U MaCCOBOI'0 YHMCEI



IpU SJACPHBIX PEAKIHIX, MPU 3TOM J1aBaTh CIOBECHYHIO (POPMYIUPOBKY
3aKOHA U 3alHChIBATh €r0 MATEMaTHYECKOE BhIPAKEHUE;

OOBSICHATh (U3NYECKUE MPOLECCHl M CBOMCTBA TEN, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2—3 JTIOTUYECKUX
IIaroB C ONOpOM Ha 2—3 W3YyYEHHBIX CBOMCTBA (DU3MUYECKUX SIBJICHHM,
bu3nyecKux 3aKOHOB WIIM 3aKOHOMEPHOCTE;

pemiaTth pacy€THple 3ajauu  (OMHMparolIMecss Ha CcuUcTeMy u3  2-3
ypaBHEHUI), UCMOIb3Ysl 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (PU3HUUECKUE
BEIMUMHBI: HA OCHOBE aHAlIM3a YCJIOBUS 3a/Jayd 3alMChIBaTh KpPAaTKOE
yCIIOBHUE, BBISBIATh HEJOCTAIOLIME WIM U30BITOUHBIE JaHHbIEC, BHIOUPAThH
3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE JIJIsl PEHICHUS, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAIMCTUYHOCTh IMOJYYEHHOrO 3HAuYeHUs (U3HYECKOU
BEJIMYMHBL;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MpPH [OMOIIU
($u3NYECKUX METONIOB, HCIONb3Yys OMHCAHME HCCIEIOBAHUS, BBIACIATDH
NPOBEPAEMOE MPENINONOKEHNE, OLEHUBATh MPAaBWIBHOCTh MOpPsJIKa
NPOBEJCHUSI  MCCIEAOBAaHUSA, JEJlaTh  BBIBOJABI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOJIOIEHUH U OIIBITOB;

OPOBOANUTH OMBITHl MO HAOMIOACHUIO (DU3MYECKHX SIBICHUNA WIH
bu3nueckux CBOMCTB Ten (M3ydeHue BTOpOro 3akoHa HploToHa, 3akoHa
COXpaHEHHUSl HHEPIruM, 3aBUCHUMOCTh Iepuojia KoneOaHUuM NpyKUHHOTO
MasiTHUKA OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIbl MaJIbIX KOJIE€OAHUH, MPSIMOIMHEMHOE pacIIPOCTPAHEHHUE CBETA,
pasnokeHue Oeyoro CBeTa B CHEKTpP, M3YUEHHE CBOWCTB HM300pakKeHUsS B
IUIOCKOM 3€pKajie U CBOWCTB H300pa)keHHsI IpeaMeTa B coOuparomien
JUH3E, HAOJIOJEHUE CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB H3IYUYCHHS):
CaMOCTOSITEJIbHO ~ COOMpaTh  YCTAHOBKY W3  HK30BITOYHOrO Habopa
o0OpyAOBaHMUs, ONUCBIBaTh  XOJl ONbITAa W  €ro  pe3yJabTaThl,
(dbopMynupOBaTh BBIBOJIBI;

IPOBOANUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX M3MEPEHUH, ompeaenss
CpelHee 3HaueHHe U3MepsAEeMOM BeJIWYMHBI ((POKYCHOE pacCTOsHUE
coOuparomieii JIMH3bI), OOOCHOBBIBATH BHIOOpP cHoco0a HU3MEPEHUS
(M3MEpUTENBHOTO MPUOOpPA);

IPOBOANUTH HCCIEIOBAHUE 3aBHUCHUMOCTEH (U3NYECKUX BEIMYHUH C
UCTIOJIb30BAaHUEM TPSMBIX HM3MEPEHUH (3aBUCUMOCTH MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JBWXEHUM 0€3 HadaJlbHOM CKOpPOCTH, Mepuoja
KoJie0aHUIl MaTeMaTHYEeCKOro MasiTHUKA OT JUJIMHBI HUTH, 3aBUCUMOCTHU
yrja OTPa)KEHUs CBETAa OT yrja MaJeHus W yrja MNpeloMJIEHHUs OT yria



NaJIeHUs): TUIAaHUPOBATh HCCJIENOBaHUE, CaMOCTOSTEIBbHO COOMpAaTh
YCTaHOBKY, (HKCHpOBaTh pe3yJbTaThl IMOJTYYECHHOW 3aBUCHMOCTH
Gu3NYeCKUX BENWYUH B BUC TaOnWIl M TpadUKOB, NENaTh BBIBOIBI 1O
pe3yJbTaTam MCCIICIOBaAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MYECKUX BEIWYWMH (CpEaHSSA
CKOPOCTh M YCKOPEHHE Tela TIph PaBHOYCKOPEHHOM JIBIKCHUH,
YCKOPEHHE CBOOOHOTO MajJieHus, XECTKOCTh MPY>KUHBI, KOADPHUITMEHT
TPEHUS CKOJBKCHUS, MEXaHWdecKkas padoTa W MOIIHOCTh, 4YacTOTa M
nepuos KoieOaHWi MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHHUKOB,
ONTHYECKas cWia CcoOWparomeld JIMH3bI, pPaTuOAKTHBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMpaTh SKCINEPUMEHTAIbHYIO YCTaHOBKY U
BBITIOJTHATD U3MEPEHUS, CIETYs MPEIIOKECHHOW WHCTPYKIMH, BBIYUCIIATH
3HAUEHWE BEIMYMHBI M aHATM3UPOBATH MOJIYYCHHBIC PE3YIbTaThl C YIETOM
3aJJaHHOW TTOTPEITHOCTH U3MEPEHUIA;

coOII0IaTh MpaBUjla TEXHUKU O€30MaCHOCTH MpU paboTe ¢ 1abopaTopHBIM
000pyIOBaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA HW3YYEHHBIX (HU3UYCCKUX MOJIEIICH:
MaTepuaidbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JWH3a, IUIAHETapHas MOJENbh aToMa, HYKJIOHHas
MOJIETb AaTOMHOTO SPa;

XapaKTepU30BaTh TNPHUHIMIBI JACHCTBUS HW3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OINOpOH Ha WX OMHCAaHUA (B TOM YHCIE:
CIUJIOMETpP, JaTYMKU TIOJOKEHUS, DPACCTOSHUS W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TIEpPUCKOM, (oToammapar, ONTHYECKHE CBETOBOJIBI,
CIIEKTPOCKOT, J03UMETp, Kamepa BuibcoHAa), HCIONB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SABJICHUH MW  HEOOXOAuMble  (PHU3UUYECKHE
3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl U CXEMATUYHBIC PUCYHKH U3YUCHHBIX TEXHHUYECKUX
YCTPOKNCTB, M3MEPHUTEIIBHBIX TMPUOOPOB M TEXHOJOTHYECKUX TIPOIIECCOB
IpU pElICHUH Y4YeOHO-TIPAKTUYECKUX 3a7ad, ONTUYECKHE CXEMbI IS
MOCTPOCHUS N300PAKEHUN B IJIOCKOM 3€pKajie M COOMPATOIIEH JINH3E;
NPUBOIUTH  MpUMEphl  (HAXOAUTh  MHGMOpPMAIMI0O O  TpUMEpax)
MPAaKTHYECKOTO HCIONb30BaHUs (PU3MUECKUX 3HAHWH B TOBCETHEBHOU
KU3HU JIJIs1 oOecriedeHust 0€30MacHOCTH MpU oOparieHuu ¢ nmpudbopamu u
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHECHHS 370POBBSI W COOJIOJACHUS
HOPM DKOJIOTHYECKOTO MOBECHUS B OKPYXKAIOIIEH cpere;

OCYIIECTBIATh TOUCK WHPOpMamu (QU3NIECKOTO0 COACPNKAHHS B
HNuTepHeTe, caMOCTOATENbHO (HOPMYITUPYS TTOUCKOBBIN 3aMpOC, HAXOAUTH



MyTU OMNPENIeSICHHs] JOCTOBEPHOCTH MOJYYEHHON MH(OpManuu Ha OCHOBE
UMEIOIINXCS 3HAHUHN U JIOTIOJTHUTEIIbHBIX NCTOYHUKOB;

MCIOJIb30BaTh MPHU BBIMOJHEHUH YYEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO
auTepatypy  (PU3MYECKOro  COAEp)KaHWs, CHPAaBOYHBICE MaTEpHAIbI,
pecypebl cetu IHTepHeT, BlaieTh NpuéMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus MH(POpMAIIUU U3 OJHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;
co3/1aBaTh COOCTBEHHBIE MHCHbMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
nH(pOpMAITUN W3 HECKOIBKUX HCTOYHUKOB (PU3WYECKOTO COJEpIKAHMS,
MyOJIMYHO MPEJICTABIATh PE3YAbTAThl MIPOCKTHON UM MCCIIEN0BATEIbCKON
NEeSTeNbHOCTH, TMPU OTOM TPAMOTHO  HCIOJIb30BaTh  HM3Y4YEHHBIH
NMOHATUHHBIM amnmapaT u3ydaeMoro pasiena (GU3NKA U COMPOBOXKAATh
BBICTYIUICHUE TMPE3CHTANe ¢ Y4ETOM OCOOEHHOCTEW ayIuTOpHUH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Kosan4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabubie | I[IpakTuueckne
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pasnea 1. ®u3nka u e€ posib B NO3HAHUH OKPYKAKOLIEr0 MHPa
bu6nuorexa [IOK
1.1 ) - 2
M3Hia - Hayka o fipupole https://m.edso00.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
VISHHACCKHE BETHANHDL https://m.edso0.ru/7f416194
bubmuorexa [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO]1 MO3HAHUS httos://m.edsoo.ru/7f416194
Hroro no pazueny 6
Pasnen 2. [lepBonayajibHbIe CBeAeHHS 0 CTPOEHMH BellleCTBA
bubmuorexa [IOK
2.1 1
CTpocHue BetlecTsa https://m.edsoo.ru/7f416194
29 JIBr>KeHUE M B3aUMOJICMCTBUE YaCTHI] 5 1 bubmuorexa [IOK
' BEIECTBA https://m.eds00.ru/7f416194
bubmuorexa [IOK
2.3 Ar 2
PCTATHLIC COCTOHMA Betliectsa https://m.edsoo.ru/7f416194
Hroro no paszueny 5
Pa3nen 3. J/IBu:xeHMe U B3aUMOoOeiicTBHE TeJl
bu6mmoreka [IOK
3.1 M 3
CXAHHHICCROC ABIICHHC https://m.edsoo.ru/7f416194
3.2 Wuepnusi, macca, I0THOCTh 4 1 bu6nuorexa LIOK



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

https://m.edsoo.ru/7f416194
bu6mmorexa [IOK

33 Cuna. Brer cun 14 2 https://m.edso00.ru/7f416194
Wroro no pazneny 21
Paznen 4. /laBiienue TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenaua gaBiaeHust TBEPABIMU 3 bubmuorexa [IOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmuorexa [IOK
42 Jlanenie XuAKoCTH > https://m.edso00.ru/7f416194
bu6nmoreka [IOK
4.3 ATmocepHOe raBieHne 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [IOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Htoro mo pazneny 21
Pa3nea 5. Pa6ora u MoIHoOCTh. JHEpPrus
bubmnorexa [JOK
A P 1
0 a60Ta 1 MOWIHOCTS 3 https://m.edso0o.ru/7f416194
bu6nuorexa LIOK
5.2 IT 5 1
POCTHIE MEXATHUIMET https://m.edso00.ru/7f416194
bu6mmoreka [IOK
. M 4 1
>3 CRAHHHCCKa SHEprd https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PezepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/1esi0B U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3nen 1. TemoBble siBjieHUs
bubmuoreka [JOK
1.1 i 7
CTpocHHe i CBOHCTBA BeLIeCTB https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
1.2 T 21 1 5
CITIOBRIC HPOHECChL https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DilekTpuyeckne 1 MATHUTHBIE SIBJICHUS
21 DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tea 7 1 bubmmorexa [IOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2.2 I1 7 i 2 2 7
OCTOSHIRI SICKIPHACCIAH TOX 0 https://m.edsoo.ru/7f4181ce
bub6moreka [IOK
2. M 1 1.
3 ATHITTHbIC ABTCmt 0 > https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 DICKTPOMATHUTHAS HEIYKIIHS 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHoe Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



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

9 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaunmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NMporpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Paznen 1. Mexanuveckue siBJIeHUs
MexaHn4ecKoe ABUKCHUE U CIIOCOOBI €ro bubmuotexa [JOK
1.1 10 1
OIUCAHUS https://m.edsoo.ru/7f41a4a6
1.2 BsaumonelictBue Ten 20 1 3 Enbmiorexa HOK
https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3aKOHBI COXpaHEe 10 3
HbL COXpanEIHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexann4yeckue KoJ1e0aHUS U BOJHBI
but6mmoreka [IOK
2.1 MexaHnndeckue Kojeda 7 3
RATHACCRHC KOTEhArHA https://m.edsoo.ru/7f41a4a6
bub6moreka [IOK
2.2 MexaHU4YeCKHEe BO .3 8 1 3
XAHIHCCKHE BOMHEL IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pasjen 3. DileKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMArHuTHOE MOJIE U 6 9 bu6mmoreka [IOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6
Pa3nen 4. CBeToBbIe ABJIEHUS
4.1 3aKOHBI paclpoCTPaHEHUsI CBETA 6 2 bubmuorexa LIOK



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

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

but6mmoreka [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
Bbub6mmoreka [IOK
4.3 Pasnoxxenue 6emoro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Htoro no pazneny 15
Pa3nen 5. KBanToBble siBJIeHHsI
Bbu6mmoreka [JOK
51 Hcnyckanue u MoryiomneHne CBeTa arToMoM 4 1 httos://m.edsoo.ru/7fALadat
but6mmoreka [IOK
52 (TpOCHHE aTOMHOTO 1pa 0 1 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
. A 7 1
>3 FICPHPHIE peaKitan https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znea 6. [loBTOpuTEIbHO-00001IAOINIT MOYJIb
6.1 [ToBTOpeHue u 00001IeHNE CoAepKAHUS 9 2 bu6nuorexa [LIOK
' Kypca ¢pusuku 3a 7-9 Kiacc https://m.edso00.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




HNOYPOYHOE IIVTAHUPOBAHHUE
7 KIIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KonTpoabubie
padoTbI

IIpakTH4eckune
padoThbI

JIeKTPOHHbIE
uudgpoBbie
o0pa3oBaTe/bHbIE

pecypcbl

®usuka — Hayka o npupoje. Bnenus
npuponsl. duznueckne
sienenust. Mactpykrax o Th

MexaHI/ILIGCKI/Ie, TCIIJIOBBIC, DJICKTPUUICCKHC,
MarivMTHBIC, CBETOBLIC, 3BYKOBBIC SIBJICHUA

du3nyeckue BeINIUHBI U UX HU3MCPCHHUC

Ypoxk-uccienoanue "N3mepenue
TEeMIIepaTyphl MPU TOMOIIH KUAKOCTHOTO
TEPMOMETpa U JaTYHMKa TeMIepaTypbl”

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAYKU
n3y4arot npupoay. EcrecTBeHHOHAayIHBIH
MeTo no3HaHus. Onrucanne GU3NIeCKux
SIBJIEHUN C IIOMOILLIO MOJenel

bubmuorexa [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[IpoBepka runoTessl:
JAJIbHOCTh MOJIETA IIapUKa, MTyIEHHOTO
TOPU30HTAJIBHO, TEM OO0JIblIe, YeM OoJIblie
BbICOTA ITycKa"

Crpoenue BemiectBa. ONBITHI,
JIOKa3bIBAIOIIHE TUCKPETHOE CTPOCHHE
BEIIEeCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a

JIBr>KeHHe 4acTHIl BEIEeCTBA

but6mmoreka [IOK



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

VYpoxk-uccienoBanue «OnbITHI MO

https://m.edsoo.ru/ff0a013e

9 HAOJIOZICHUIO TETNIOBOTO PACIIMPEHUS
ra3oB»

10 ArperaTHbIE COCTOSIHHSI BEIIECTBA
B3anmocBs3b MeX1y CBOMCTBAMH BEILIECTB B

11 Pa3HbIX arperaTHbIX COCTOSHUAX U UX bu6nuorexa [LIOK
ATOMHOMOJIEKYIISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI

12 Mexanndeckoe ABmxKeHne. PaBHOMepHOE 1 bubmuorexa [IOK
HEPAaBHOMEPHOE JIBU)KCHHE https://m.edsoo.ru/ff0a05c6

13 Cxopocts. Enunuiisl ckopoctu Pacuer nmytu bu6muoreka [IOK
U BPEMEHU JIBKECHUS https://m.edsoo.ru/ff0a079¢c
Nuepuus. 3akon unepuuu. Bzaumoneiicteue

14 TeJ KaK IPUYMHA U3MEHEHUS CKOPOCTH bubamorexa [IOK

https://m.edsoo.ru/ff0a0ae4

JIBUKEHUS TEJl

15 JIaGopatopHas paboTa "Hax0X/IeHUEe MaCcChl bu6morexa [LIOK
Tena" https://m.edsoo.ru/ff0a0c10
[TnoTHOCTH BemecTBa. Pacuer Macchl u

16 o0beMa Tejia 1o ero IIOTHOCTH. bubmuotexa [JOK
JlaboparopHas paboTa " onpenencHue https://m.edsoo.ru/ff0a0fee
obbema Tena"

17 JlabopaTopHas paborta «OnpeneneHue
MJIOTHOCTH TBEPAOTO TEJay»

18 Pemenue 3agau no reme "[L1oTHOCTH bubnuorexa [JOK
BemecTna" https://m.edsoo.ru/ff0al23c

19 Cuita Kak XapakTepuCTHKa B3aUMOJICHCTBUS

ten. Cuna ynpyroctu. 3akon ['yka
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JlaGopaTopHas pabota «3ydenue

20 3aBHCHUMOCTH pacTsoKeHHs (1edopMmariim)
NPY>KUHBI OT TPUIIOKEHHOU CHITBDY

21 KonrtponbHas pabota no teme "MIOTHOCTh
BelecTna"

CBsI3b MEXIy CUJION TSKECTH U MACCOU

22 tena. Bec tena. Pemenue 3amad no teme bubmorexa LIOK
" " https://m.edsoo.ru/ff0al778

Cuna TskecTu
SBnenue tarorenus. Cuna Tsoxkect. Cuna
23 TSDKECTH Ha JPYTUX IUIaHeTaX. Pu3ndyeckue bubamorexa [IOK
https://m.edsoo.ru/ff0a1502
XapaKTePUCTHKH TUTAHET
bu6mmoreka LIOK

24 Hsmeperine cit. JlitamomeTp https://m.edsoo.ru/ff0al8cc

bubmuorexa [JOK

23 Bec rera. Heecomocts https://m. eds00.ru/ff0a1778

26 CrnoxxeHue IByX CHJI, HAlPaBJIEHHBIX 10 bu6mmoreka [IOK
OJIHOM IIpsIMOM. PaBHOAECHCTBYIOIIAS CUIT https://m.edsoo.ru/ff0ala70

97 Pemenwue 3a1au o Teme
"PaBHOjelicTBYIOIIAS CHIT"

)8 TpeHue CKONbKEHHS U TPEHUE ITOKOSI. bu6nuoreka [IOK
Tpenue B IpUpoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
JIaGopatopHas pabota «/3y4yeHue

29 3aBUCHUMOCTH CHJIbI TPEHHS CKOJIBKEHUS OT bubmmorexa [IOK
CHUJIbI IaBJICHUS M XapaKTepa https://m.edsoo.ru/ffOalcc8
COIPHUKACAIONINXCS TIOBEPXHOCTEI»

30 Pemienue 3a1a4 Ha orpeesieHue
PaBHOJICHUCTBYIOIICH CHIIBI

31 Pemenue 3agau mo remam: «Bec Temay, but6mmoreka [IOK



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
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«I"padmyeckoe n300paKeHUE CHI»,
«Cunbr», «PaBHOIEHUCTBYIOIIAS CHIT»

https://m.edsoo.ru/ff0alde0

32 Kontpoinbnas padota 3a 1 nonyroaue
33 Jasnenne. CiocoObl yMEHbBIIICHUS U but6mmoreka [IOK
YBEJIMYEHHUS 1aBICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue ra3a. 3aBUCUMOCTb JIaBJICHHSI Ta3a
34 oT 00bEMa, TemriepaTypsl MHCTpyKTax 1o bubmmorexa LIOK
https://m.edsoo.ru/ff0a2376
Tb
35 [lepenaya naBneHus: TBEPABIMU TEJIAMHU, Bbu6moreka [JOK
XKUIKOCTSAMH U razaMu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0
36 JlaBiieHUE B )KUJIKOCTH U T'a3€, BBI3BAHHOE bu6mmoreka [IOK
JIEUCTBUEM CHIIBI TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no reme «J/laBienue B bubmuoreka [JOK
SKUIKOCTH U rase. 3akoH Ilackaiisy https://m.edsoo.ru/ff0a2826
bubmuoreka [JOK
38 Coobmatompmecs cocyer https://m.edsoo.ru/ff0a2970
39 lMunpaBnnueckuii mpece bubmmorexa [IOK
https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [lopurHeBO# KUIKOCTHBIN
Hacoc
Atmocdepa 3emin. [Tpuunnel
41 CYIIECTBOBAHHUS BO3AYILIHONW 00OJI0UKU bubmmorexa [LIOK
3emut. 3aBUCUMOCTh aTMOC(EPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HAJl YPOBHEM MOPS
bu6mmoreka [IOK
42 Bec Boznyxa. ATMocdepHOe gaBieHne httos://m.edsoo.ru/ff0azbs5a
43 N3mepenne armocdepHoro aaBineHus. OnbIT bu6mmoreka [JOK

Toppuuennu

https://m.edsoo.ru/ff0a2da8
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https://m.edsoo.ru/ff0a2826
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44 3aBUCUMOCTh aTMOC(EpPHOTO JaBICHUS OT bu6nmoreka [IOK
BBICOTBI HaJl YDPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-aneponn. AtmochepHoe bu6muoreka [IOK
JIaBJICHUE HA Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agad mo reme "AtmochepHoe
nasieHue"”
JlelicTBUE KUJIKOCTH U Ta3a HA
47 or €HHO€E B HUX T€I0. ApXUMeI0oBa bubmmorexa [IOK
pyx - AP https://m.edsoo.ru/ff0a3276
cHIa
JlaboparopHas padora «OnpeaeicHue
48 BLITanKHBEIomeI;I CHJIBI efII)CTB e Ha bubmmorexa [OK
de o https://m.edsoo.ru/ff0a33fc
TEJIO, MOTPYKEHHOE B KUIKOCTb)
JlaGopaTopHas paboTa 1o Teme
49 «HccnenoBaHne 3aBUCUMOCTH Beca Tella B bu6moreka [IOK
BOJIE OT 00BEMA MIOTPYKEHHOM B )KHIKOCTh https://m.edsoo.ru/ff0a3514
YaCcTH TeJIay
bubmuorexa [JOK
50 [InaBauue ten
https://m.edsoo.ru/ff0a3a96
JlabopaTtopHas padota "KoHcTpynpoBaHue
ol apeoMeTpa WM KOHCTPYHUPOBAHHUE JIOAKU U
onpeJieNeHue e€ rpy30noabEMHOCTH"
Pemenne 3amau no temam: «IlnaBanue
52 cynoB. BosnyxomnaBanue», «JlaBieHue bubmmorexa [JOK
YO v . https://m.edsoo.ru/ff0a3654
TBEPIBIX TEJ, )KUJIKOCTEH U Ta30B»
Bbu6moreka [JOK
53 Mexannueckas padbora
p https://m.edsoo.ru/ff0a3f82
Bbubmuoreka IHOK
54 MomHocTh. EMUHUIIBEI MOIITHOCTH I

https://m.edsoo.ru/ff0a3f82
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Ypoxk-uccienoanue "Pacuét MOIIHOCTH,

55 pa3BUBAEMOM MPHU MOBEME MO JIECTHUIIE" 1
56 IIpocteie Mexanu3msl. Peruar. PaBHOBecue
CHWJI Ha pblyare
KonTponbhas pabora no teme «JlaBnenue
57 TBEPJIbIX T, )KUJIKOCTEH U Ta30By /
Bcepoccuiickas mpoBepouHas padbota
PesepBHelit ypok. Pabota ¢ Tekctamu mo
58 TeMe «JlaBieHue TBEPABIX Tell, JKUIKOCTEU U bubmorexa [IOK
razoBy» / Bcepoccuiickast mpoBepodHas https://m.edsoo.ru/ffOa4ffe
pabota
Pbruaru B TexHuKe, OBITY ¥ IPUPOJIE.
59 JIaGopartopHas paboTa «};/ICCJIPC,[[IZ)BaHI/Ie 0.5 Bubmmorexa LIOK
. https://m.edsoo.ru/ff0a478e
yCIIOBUI1 pAaBHOBECHS PbIYara
50 Pemrenne 3amay mo reme «Y CI0OBUSI bu6mmoreka [IOK
paBHOBECHS pblYara» https://m.edsoo.ru/ff0a48a6
Koaddunment noneznoro neicTBust
61 MexaHu3Ma. JlaboparopHas pabora 0.5
«3mepenune KIIJI HaKIIOHHOM MIIOCKOCTH»
62 Pemenue 3agau mo reme "Pabora, bubmuotexa [JOK
MoitHocTs, KIT" https://m.edsoo.ru/ff0a4c48
63 [IpomesxyTouHast aTTecTarus bubmmorexa [JOK
https://m.edsoo.ru/ff0a4252
64 Mexanundeckast sHeprusi. Kunernueckas u bu6mmoreka [IOK
MOTEHIMAIbHAs SHEPT U https://m.edsoo.ru/ff0a4360
65 3aKOH COXpaHEHHUS] MEXaHUYECKOW YHEPIUH 1
66 YPOK-3KCIIEpUMEHT 10 TEME

"JKcrnepuMeHTalIbHOE OIpe/ieNIeHUe



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
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U3MEHEHUS KUHETHYECKOU U
HOTeHHI/IaHBHOﬁ BHepFI/II/I HpI/I CKaTbIBaAaHUHU
TeJa 0 HAKJIOHHOM INIOCKOCTH"

67 PezepBHblil ypok. Pabota ¢ Tekctamu 1o 1 bu6muoreka [IOK
TeMe "MexaHnueckoe aBimxeHue" https://m.edsoo.ru/ff0adee6
68 PesepBHblit ypok. Pabota ¢ TekcTtamu 1o 1
teme "Pabota. MomHuocTs. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/ff0a4ee6

8 KUIIACC

KoaunuectBo yacos DJIeKTPOHHbBIE
[1)
‘:;H Tema ypoka Beero Kontpoabubie | IlpakTHueckue fl[:;:eﬂnﬂ :)lg;)l;l;?)izrenbnme
padoTbI padoThbI pecypesI
OcCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-

1 KMHETUYECKON TEOPUU U UX OIBITHBIE 1 bub6mmorexa [LIOK
MIOATBEPKACHUs. Macca u pa3mep https://m.edsoo.ru/ff0a5256
aTOMOB Y MOJIEKYJI

5 Mogenu TBEpIOTO, JKUIKOTO U 1 bu6nunorexa LIOK
ra3000pa3HOr0 COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e

3 Bxozanast koHTponbHast paboTa 1 1
OObsicHeHHE CBOICTB TBEPAOTO,

4 AKMJIKOTO U ra3000pa3HOro COCTOSHUM 1
BEII[ECTBA HA OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO-KUHETUUECKON TEOpUU

bubnuorexa LIOK

5 Kpucrannmuueckue u amopHbie Tena 1 httos://m.edsoo.ru/Ff0a5800

5 CmaunBaHUE U KallWJUISIPHOCTb. 1 bubnmoreka [JOK
[loBepxHOCTHOE HaTsKEHNE https://m.edsoo.ru/ff0a5530

7 TemuioBoe paciIMpeHue U cxaTue 1 brbmorexa LIOK

https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEMIIEPATYypbI CO

8 CKOPOCTBIO TEIUIOBOTO JIBHYKEHUS 1
YacTHII

9 Buytpennss sneprus. CriocoOsl 1 bubnnoreka [IOK
W3MEHEHUS BHYTPEHHEHN SHEprun https://m.edsoo.ru/ff0a5c60
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bu6nmoreka [IOK

10 B! Tenorepeasn https://m.edso0.ru/ff0a6412
VYpoxk-konpepenuus "[Ipakrnyeckoe

11 HCTIOIB30BaHUE TETIJIOBBIX CBOMCTB bubmuorexa [JOK
BEILIECTB U MATEPUAJIOB B LIEAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KommaecTBo TemnoTel. Y aenbHas bubmuorexa [IOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHe TEI0BOro OanaaHca. bubnnorexa [IOK
TennooOMeH U TETUIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas pabota

14 "UccnenoBanue siBISHUS bubmuorexa [IOK
TETI000MEHa NPU CMEIIMBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U ropsuer BOAbI"
PacueT xKomndecTBa TEILIOTHI,

15 HEO0OXOIMMOTO JJIsl HarpeBaHus Tea
Y BBIJICTISIEMOTO MM TIPH OXJIAXKICHUN

16 JlaGopatopHas pabora "Onpenenenue bubmmorexa [IOK
yAEIBHOM TEIJIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOTUIMBa. Y IeJbHas TEII0Ta bubnnoreka [IOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBrnenue u oTBEepACBaHHE

18 KPUCTAJUTHYECKUX TeJI. Y AeabHas bubnnorexa LHOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA IJIaBJICHUS

19 JlaboparopHas padota "Onpenenenue bubnnorexa [IOK
yZI€JIbHOM TEIUIOTHI IJIaBJICHUS Jbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3zoBanue 1 KOHICHCAIIHS. bubnmnoreka [JOK

Hcnapenne

https://m.edsoo.ru/ff0a740c
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21

Kuneunune. Yaenbuas Terwiora
nmapooOpa30BaHMs U KOHJICHCAIIUH.
3aBUCUMOCTD TEMIEPATYPhI KUIICHUS
OT aTMOC(EPHOTO AABICHUS

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

22

Brnaxnocts Bo3ayxa. Jlaboparopnas
pabota "Onpenenenne
OTHOCUTEIIFHOM BJIIAXKHOCTH BO3/TyXa"

but6mmoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amaq Ha OIpCACIICHUC
BJIAJKHOCTH BO3yXa

24

[TpuHIHITEI paGOTHI TEIIOBBIX
neuratesneit. [laposast TypOuHa.
JIBuraTens BHYTPEHHErO0 CrOPAHMS

25

KIIJI TenioBoro naBuratess.
TerioBble IBUTATENH U 3aIIATA
OKpY>Karolleil cpeabl

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

26

3aKOH COXpaHEHUS U NPEBPAILEHUS
SHEpPruy B TEIJIOBBIX Mpoleccax

27

[ToaroToBka K KOHTPOJIBHOM paboTe
1o Teme "TenaoBble SIBICHUS.
N3menenue arperaTHbIX COCTOSTHUI
BemiecTna"

bu6nuorexa LIOK
https://m.edsoo.ru/ff0a83f2

28

Dnexktpusanusd Tein. /[Ba poaa
AJICKTPUIECKUX 3aPSAI0B

29

KonTponbhas pabora 3a 1 monyronue

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

30

VYpok-uccnenoBanue "IneKTpusanusl
TeJI UHAYKIHUEN U ITpH
CONPUKOCHOBEHUHU"



https://m.edsoo.ru/ff0a786c
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Pemrenue 3agay "TermioBele IBICHUS.

31 N3meHnenune arperaTHeIX COCTOSTHUI
BelecTa"

32 B3anMozencTere 3apsyKeHHBIX TEIL. bubnnorexa [IOK
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUIECKOE TOJIE.

33 HarnpsxeHHOCTB 3JIEKTPHYECKOTO bub6mmorexa [LIOK
nosst. [IpuHnun cynepnosunuu https://m.edsoo.ru/ff0a8a0a
INEKTPUYECKUX TTOJIEH
Hocutenu anexTpudeckux 3apsios.

34 OnemenTapHsbIi 3apsia. CTpoeHne
aToMa

35 IIpoBOAHMKY M TUAIIEKTPUKU. 3aKOH bubnnoreka [IOK
COXpaHEHHUs JEKTPUUECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6

36 Pemenue 3aga4y Ha npuMEHEHUE bu6nunorexa [IOK
CBOMCTB AJIEKTPUUECKUX 3apsi10B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIIOBUS €TI0

37 cymecTBoBaHus. VICTOUHUKH bubmmorexa [IOK

https://m.edsoo.ru/ff0a95a4

JIEKTPUUECKOT0 TOKa

38 JIeCTBHSI NIEKTPHUUECKOTO TOKA bubmmorexa LIOK

https://m.edsoo.ru/ff0a96b2

VYpoxk-uccnenonanue "JleiictBre

39 JIEKTPUUYECKOTO OJIS Ha IPOBOJHUKH
U TADTIEKTPUKH"

40 DIIEKTPUUYECKUM TOK B METaILJIaX, bubnnorexa [IOK
JKUJKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

41 DJeKkTpuyeckas 1enb U €€ COCTaBHbIE

qaCTHu
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Cuna Toka. JlabopaTopHas pabora

42 "N3mepenue U peryiupoBaHue CUIIbI 0.5 bubmmorexa [IOK
| https://m.edsoo.ru/ff0a8bd6
TOKa
DIIEKTPUUYECKOE HATIPSIKEHUE.

43 Bonbr™merp. JIabopaTopHas padota 05 bubnuorexa [IOK
"M3MmepeHue u peryaupoBaHue https://m.edsoo.ru/ff0a9el4
HanpspkeHus"

44 CornpoTuBiieHHE TPOBOIHUKA. bubmuoreka [IOK
VY 1enpHOe CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTta "3aBUCUMOCTh

45 AJIEKTPUIECKOTO COMTPOTUBIICHUS 1 bubnmnoreka [JOK
IIPOBOJIHUKA OT €r0 JJIMHBI, ILUIOIIAIH https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CEUEHUs1 U MaTepuana"
3aBUCHUMOCTh CHIIBI TOKA OT

46 HanpsbkeHus. 3akoH OMa Ui ydacTka bubamorera LOK

https://m.edsoo.ru/ff0aad4a
Lenu
JlaGopatopHas paboTa
"HccnenoBanue 3aBUCUMOCTH CUITBI
47 TOKa, UAYIIEro Yepe3 Pe3UcTop, OT 1 bubamorexa [IOK
https://m.edsoo.ru/ff0aa04e
COIPOTHUBIIEHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3uctope”

48 [NocnegoBarenbHOE U MapajieaIbHOE
COEJIMHEHUS TIPOBOJIHUKOB
JlabopaTtopHas padora "IIpoBepka

49 MpaBuia CJIOKECHUS HANPSH)KEHUHN TTPU 1 bubnnoreka [IOK
MOCJIEI0OBATEIIbHOM COEMHEHNH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopos"

50 JlabopaTtopHas pabota "IIpoBepka 1 bubmorexa LIOK

https://m.edsoo.ru/ff0aadle
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MpaBWJIa Uil CUJIBI TOKA MPU
napajijieIbHOM COeAMHEHUN
pe3ucTopos"

Pemenue 3amaq Ha MNPHUMCHCHUC

bubmuorexa [IOK

51 3akoHa OMa IJ19 pasiInyHOTO
U P https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
52 PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO bubnnoreka [IOK
Toka. 3akoH J[>xoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopartopHas pabora "Onpenenenne
53 a60TIlI 51 11::40 I-lI:)OCTI/I DIIEK pI/I‘IeCKOFO bubmorexa LHOK
P " B P https://m.edsoo.ru/ff0ab3e0
TOKa
DJeKTpUYECcKUE LIENH U IOTPEOUTEIN
54 JJIEK TpI/IquKOﬁ SHEPTUH B 6II)>IT bubmmorexa [OK
P p Y: https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanue
55 ITocTossHHBIE MATHUTEI, UX
B3aUMOJEHCTBHE
56 Ypok-uccnenosanue "Mzydenne bubnnorexa [IOK
oJell MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarautHoe nojie. MarauTHoe 110J1e
57 3eMIIH U €r0 3HaYeHue I )KU3HU Ha bubmorexa IOK
https://m.edsoo.ru/ff0acOba
3emire
[ToaroToBKa K KOHTPOJIBHOM padboTe
1o TeMe "DIIEKTPUUYECKUE 3apsIbl.
58 3apsoKeHHBIE TElla U UX bubmorexa IOK
p . . https://m.edsoo.ru/ff0abd2c
B3auMoaeiicTeus. I1oCcTOsTHHBII
INEKTPUYECKUH TOK"
59 KontponbHas paboTa 1o teme bubnmnoreka [JOK

"DIIeKTpUUECKHUE 3aPSIbI.

https://m.edsoo.ru/ff0abea8
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3apspKeHHBbIE Teja U UX
B3anMoaeiicTBus. IlocTOSTHHBII
anekTpuueckuii Tox" / Beepoccuiickas
poBepoyHas pabora

60

PesepBHblit ypok. Pabota ¢ Tekctamu
1o TeMe "IlocTOsHHBIN
anekTpuueckuii Tox" / Beepoccuiickas
poBepoyHas pabora

bubnunorexa LIOK
https://m.edsoo.ru/ff0acdcb

61

OmnsIT OpcTrena. MarautHoe nosie
JIEKTPUUYECKOro Toka MarHuTHoe
10JI€ KaTYIIKU C TOKOM

bu6nunoreka [IOK
https://m.edsoo.ru/ff0ac1d2

62

[IpumeneHue 31eKTPOMarHiuToB B
texHuke. JlaboparopHas pabota
"N3yueHue nelcTBUsI MAarHUTHOTO
10JIs1 HAa MPOBOJHUK C TOKOM"

0.5

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

63

DJEKTPOIBUTATENH TOCTOSTHHOTO
ToKa. Mcriosnb3oBanue
ANEKTPOABUTaTENCH B TEXHUYECKUX
yCTPOMCTBAX M Ha TPAHCIIOPTE.
JlaGopaTopHasi pabota
"KoHcTpyupoBaHue 1 u3ydeHue
paboThI 31eKTpoABUTaTENs"

bu6nunorexa [IOK
https://m.edsoo.ru/ff0ac86¢

64

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe "DIJIEKTPUYECKUE U
MAarHUTHBIC SBIICHUS"

65

[IpomexxyTouHas arrectauus

66

Oneitel @apazes. 3aKoH
AJICKTPOMArHUTHOW WHIYKITUH.
[IpaBuno Jlenna
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OnektporeHeparop. CriocoObl

67 MOJYYEHUS IEKTPUUECKOW SHEPTUH. 1 bubnnoreka [JOK
DNEKTPOCTAHIIUN Ha BO3OOHOBIISIEMBIX https://m.edsoo.ru/ffOacb14
HWCTOYHHMKAX YHEPTUU
PesepBHblit ypok. Pabota ¢ Tekctamu bubnuorexa [IOK

68 1
o teme "TernnoBsle ABIeHUS" https://m.edsoo.ru/ffOacc5e

OBUIEE KOJIMYECTBO YACOB I10 68 145

[NPOI'PAMME
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9 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
[1]
‘:;H Tema ypoka Beero Konrtpoabubie | IlpakTuuyeckue fal;;:ennﬂ ]:g[:l;l;z?}?:eﬂbﬂble
padoTbI padoTbI pecypesr

MexaHndeckoe JBHKECHUE.

1 MarepuanpHas Touka Crucrema 1
orcueTa. OTHOCUTEIBLHOCTD
MEXAHUYECKOTO IBHKEHUS

but6mmoreka [IOK

2 Bxouast koHTpOILHAs padoTa 1 https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE ITPAMONMHENHOE 1 bu6nuorexa [IOK
JIBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOE nIpsAAMOIMHETHOE

4 nBwkeHne. CpeHsss 1 MTHOBEHHAs 1
CKOPOCTh

5 IIpsimosIMHEHOE PaBHOYCKOPEHHOE 1 bu6mmoreka [IOK
JIBUJKEHHE. Y CKOpEeHUe https://m.edsoo.ru/ff0ad8d4
CKOpOCTh PSAMOJMHEITHOTO

6 PaBHOYCKOPEHHOTO JTBM)KCHUSI. 1
['padux ckopocTH
JlaGopaTopHas padora "OnpeneneHue

7 YCKOPEHHUS Tea pu 1 1 bu6mmoreka [JOK
PaBHOYCKOPEHHOM JBHKEHUU T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOH MII0CKOCTH"

8 Coboanoe nagenue Ten. OnbIThI 1
lanunes



https://m.edsoo.ru/ff0ad474
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PaBHOMEpPHOE IBUKEHUE 110
okpy)HoCTH. [lepuon u yacrora

bubmuorexa [JOK

o oOpaienus. Jluneitnas u yriosas https://m.edsoo.ru/ff0ael76
CKOpOCTH
10 LleHTpOCTpEMUTENBHOE YCKOPEHHE
11 [epssiit 3akoH HetoToHa. BekTop bu6nuorexa LIOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bu6mmoreka [IOK
PaBHozelicTByrOIIAs cuita https://m.edsoo.ru/ffO0ae72a
13 Tpetwuii 3akon HeroToHa. bu6nmoreka [IOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewienue 3a1a4 Ha IpUMEHeHUE bu6muoreka [IOK
3akoHOB HbroToHa https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna ynpyrocri. 3akon I'yka https://m.edsoc%.I ru/ff0aeca?
16 Pemenne 3agau no reme «Cuiia
YIPYTOCTH
17 JlabopaTopHnas pabora «OnpeneneHue bu6nmnoreka [IOK
JKECTKOCTH IIPY’KUHBI» https://m.edsoo.ru/ffOaee28
bu6mmoreka [JOK
18 Cuna Tpetis https://m.edSO(])_.[ ru/ff0af738
19 Pemenue 3amau mo teme «Cuita bubmuoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHnas pabota "Onpenenenue bu6mmoreka [IOK
K03 pHLIMEeHTA TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ffOaf8be
Pemenue 3amau mo treme "3aKOHEBI BuGmorexa LIOK
21 Herorona. Cuna ynpyroctu. Crina

TpeHus"

https://m.edsoo.ru/ffO0afb8e
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Cuita TSHKeCTH M 3aKOH BCEMHUPHOI'O

but6mmoreka [IOK

22 TATOTEHHS. Y CKOPEHHE CBOOOIHOIO
p a https://m.edsoo.ru/ff0af044
majeHust
Ypok-koHpepenmus "J{BmkeHne Ten
23 BOKPYT TPaBUTAIIMOHHOTO LIEHTPA
(Conneunas cuctema). ['amaktuku"
Pemenne 3amay mo reme "Cuia
24 TSDKECTU U 3aKOH BCEMUPHOI'O bubmorexa IIOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 IlepBast kocMHYecKas CKOPOCTb. bu6nmoreka [IOK
HeBecomocTth 1 neperpy3ku https://m.edsoo.ru/ffO0af33c
PaBHOBeCcue MaTepuanbHOU TOUKU.
AOCOTIOTHO TBEPOE TEIO.
26 PaBHOBecue TBEPIOrO TENA C Enbmorexa HOK
.. o P https://m.edsoo.ru/ffO0afe36
3aKpEIUIEHHOW OChIO BPAIIICHHMS.
MowmeHnT cunsl. LienTp Tsxectn
PaBHOBEeCHE MaTepranbHON TOUKHU.
AOCOTIOTHO TBEPAOE TEIO.
27 PaBHOBecue TBEpOTO TEa ¢
3aKpEIUIEHHON OChIO BPAILICHHUS.
MowmeHT cuisl. LleHTp TsKeCTH
28 Pemenue 3ana4 no reme "MoMeHT bubmuoreka [JOK
cuibl. Llentp Tsxectn" https://m.edsoo.ru/ffOb02b4
[ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo
29 TeMe "MexaHHUeCKOe ABIKEHUE bubnmorexa [OK
N ., ' https://m.edso0.ru/ffOb0408
B3aumoneiicTBue Tem
30 KonTponbHas pabota no teme bu6mmoreka [JOK

"MexaHn4ecKoe IBUKEHUE.

https://m.edsoo.ru/ffOb06ec
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BzaumoneiictBue Ten"

Nmnynec Tena. Mmynbe cuibl. 3aKoH

31 COXpaHEHHMs UMITyJIbCa. YIIPYroe U bubmmorera LOK
N https://m.edsoo.ru/ffOb07fa
HEYINPYroe B3auMOJECHCTBHUE
39 Pemenue 3amau mo teme "3akoH bu6moreka [IOK
COXpaHEeHHsI UMITyJibca " https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
but6mmoreka [IOK
34 Mexanudeckas paboTa U MOIITHOCTb httos://m.edsoo.ru/ff0b0a8A
35 PabGota cumibl TSOKECTH, CHITBI bubmuotexa [JOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaboparopHnas pabota «Onpenenenue
36 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JIBHYKCHHH TeJjIa 110
TOPU30HTAILHOU MMOBEPXHOCTH
37 CBsi3b DHEPTUU U PaOOTHI.
[ToreHuunanpHas SHEPTHUS
38 Kunernueckas sneprus. Teopema o bu6nuorexa LIOK
KUHETUYECKON IHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS YHEPTUU B
MEXaHHUKE
40 JlaboparopHas padota «3yuenue bu6nmoreka [IOK
3aKOHA COXPAHECHUS SHEPT U https://m.edsoo.ru/ffOb12fe
41 KonebaTeapHoe IBHIKEHUE U €TI0 bubnuorexa [JOK
XapaKTEePUCTUKHU https://m.edsoo.ru/ffOb1858
42 3aTyxaromye KojaeoaHusl. bu6mmoreka [IOK

Boeinyxxnennsie kosnebanus. Pezonanc

https://m.edsoo.ru/ff0b20f0
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MaremaTuyecKuii U Npy>KMHHbBIN
MasITHUKHU

43

KonTponbHas pabota 3a 1 momyroaue

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuo/ia KojiebaHUuM OT KECTKOCTH
MIPY>KUHBI B MacChl TPy3a»

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

45

IIpeBpalleHre SHEpruu npu
MEXaHUYECKUX KOoJeOaHHUsIX

46

Jlaboparopnas pabota «Onpenenenue
YacTOTHI U IEpUoa KojebaHnu
MPYKHHHOTO MasTHUKA»

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

47

JlaGopatopHnas pabora «IIpoBepka
HE3aBHCUMOCTH IIepHO/a KoJIeOaHni
rpy3a, MO/IBEIIEHHOT O K HUTH, OT
Macchl Tpy3a»

Bbu6moreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoiHbl. CBOKWCTBA
MexaHndeckux BoiH. [IpogonsHbie 1
MOTICPEYHBIC BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenus "Mexanuueckue
BOJIHBI B TBEPIOM TEJIE.
Ceiicmuueckue BOJIHBI"

50

3Byk. PacnipoctpaHenue u oTpakeHue
3BYyKa

51

VYpok-uccnenosanue "Habmronenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
YacTOTHI"

52

['pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC



https://m.edsoo.ru/ff0b197a
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Ypok-koHbpepeHius "YIIbTpa3ByK U

bu6mmoreka [IOK

53
nH(pa3ByK B NIPUPOJE U TEXHHUKE" https://m.edsoo.ru/ffOb23ca
[ToaroroBKa K KOHTPOJIBHOU paboTe 1Mo
54 TeMe "3aKOHbI COXpaHEHUS bubmmorexa LOK
P ' | https://m.edsoo.ru/ffOb25f0
Mexannyeckue KoyiedaHus U BOJTHBI
KonTponbHas pabota no teme
95 "3akoHbI cOXpaHeHus. MexaHnueckue
Kosie0aHus U BOJHBI"
56 DJIEKTPOMAarHuTHOE MOJIE. bu6mmoreka [JOK
DJIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/ffOb2abe
o7 CBolicTBa 3JIEKTPOMATrHUTHBIX BOJH
Ypok-koupepennus "lkana
58 3JIEKTPOMArHUTHBIX BOJIH. bu6mmoreka [JOK
Hcnonp30BaHue 3JI€KTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIUI1 COTOBOI1 CBA3H"
VYpok-uccnenopanue "Nzyuenue
59 CBFZ)P'ICTB 37K OMaFHI/ITHyI:IIX BOJIH C Bubmmorera [IOK
P " https://m.edsoo.ru/ff0b2c6c
MTOMOIIbIO MOOMJIBHOTO TeaedhoHa
Peuienue 3aa4d Ha onpeneneHue
60 YacTOTHI U JJTUHBI 3JIEKTPOMAarHUTHOM
BOJIHBI
DneKTpoMarHuTHas MPUpPOa CBETa.
61 Cko :)]ZTL CBETa Boml:oé)me CBOICTBA Brbmmoreia LIOK
P ' https://m.eds00.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [Ipsmonuneinoe
62 aCIPOCTPAHEHHE CBETA. 3aTMEHUS bubmmorexa [IOK
pacrpoctp ' https://m.edsoo.ru/ff0b3658
Counnna u JIyHbl
63 3aKOH OTpaKCHUS CBETA. 3epKaa. bu6mmoreka [JOK
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https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
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Pemrenne 3a1a4 Ha IPUMCHCHUC
3aKOHa OTpa>XCHUA CBCTA

https://m.edsoo.ru/ff0b38c4

[Ipenominenue cera. 3aKoH

but6mmoreka [IOK

64
[IPEJIOMJICHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpakKeHUE CBETA.
65 Hcnonp30BaHue TIOJTHOTO BHYTPEHHETO bubamorexa [IOK
yIp https://m.edsoo.ru/ff0b3c5c
OTPaKCHHS B ONITHYECKHUX CBETOBOIAX
Jlaboparopnas pabota "HccrnenoBanue
66 3aBUCHUMOCTH yTJIa IPETOMIICHUS
CBETOBOI'O JIy4a OT yIJla aJIeHHus Ha
rpaHuue "Bo3yX-cTekno""
VYpoxk-konpepenuus "VcnonpzoBanue
67 MOJTHOTO BHYTPEHHETO OTPAXKECHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
but6mmoreka [IOK
68 Jlua3el. OnTHYecKas Cuiia JIMH3BI
https://m.edsoo.ru/ffOb3f2c
bu6mmoreka [IOK
69 [TocTpoeHue n300paxeHuii B THH3aX
p p https://m.edsoo.ru/ffOb444a
JlabopaTopuas pabora "OnpeneieHue
70 ok cpHorI(; aCf:)TOSIHI/ISI u Orl)'ITI/IquKOI\/'I Bubmmoreia LIOK
Y P . " https://m.edsoo.ru/ff0b4206
CHJTBI COOMPAFOTIEH JIMH3BI
71 Ypok-koHpepenus "OnTuaeckue bubnuorexa [JOK
JIMH30BbIe TPUOOpPH" https://m.edsoo.ru/ffOcOa7e
72 ['a3 xak ontuyeckas cuctema. 3peHue bubamorexa [IOK
P https://m.edsoo.ru/ff0b4684
73 Ypok-koupepenus "JlegexTs
3peHus. Kak coxpanurts 3peHue"
74 Paznoxenue 6enoro cBeta B CIIEKT). bubmuorexa [JOK
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Onrsitel Herotona. Cinoxxenue
CIIeKTpaJIbHBIX 1IBETOB. Jlucnepcus
CBETa

https://m.edsoo.ru/ff0c0f4c

JlaGopatopHnas padota "OmnbITHI 110
pa3NIoKEeHUIO OeIoro CBeTa B CIIEKTP U

but6mmoreka [IOK

7 BOCTIPHATHIO IBETA [IPSAMETOR [IpH HX https://m.edsoo.ru/ff0c0e2a
Ha0JII0/IEHUH Yepe3 1[BETOBbIE
bunbTpHI"
Ypok-nipaktukym "BonHoBbIE
76 CBOMCTBA CBETA: IUCIICPCHS,
uHTepdepeHus u qudpaxuus”
77 KonTtponsHast paboTa mmo teme bubnumorexa [IOK
"CBeTOBBIE SIBICHUS https://m.edsoo.ru/ff0c12a8
OmnsiTel Pesepdopaa u mnanerapHas
78 Mojtens atoMa I[octynater Bopa.
Mogens atoma bopa
Hcnyckanue 1 OTJIONICHHE CBEeTa
79 atomoM. KBaHThI. JInHeluaThie bubmorexa OK
https://m.edsoo.ru/ff0cl44c
CHEKTPbI
80 VYpok-npaktukyMm "Habmoaenue bu6mmoreka [IOK
CHEKTPOB UCITyCKaHMs" https://m.edsoo.ru/ff0c1550
81 PanmoakTuBHOCTE U €€ BUIIBI bubnmorexa LIOK
https://m.edso0.ru/ff0c1672
82 Crtpoenue atomHoro sijapa. Hyknonnas bu6mmoreka [IOK
MOJICIIb https://m.edsoo.ru/ff0cl18ac
83 PannoakTuBHBIE IPEBpAICHUS. bu6muoreka [IOK
N3oTonsl https://m.edsoo.ru/ff0clald
84 Pemenue 3amad mo teme: bubmuorexa [JOK
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"PagmoakTuBHBIE TpEBpalCHUS "

https://m.edsoo.ru/ffOclb4a

85 [lepuon moypacmana
VYpok-koH(pepenuus "PagnoakTuBHbIE

86 I/ILSI eHI/IS(II) Bpn APOJE, MEIUIINHE bubmorexa [OK

i | PHPOE, ’ https://m.edsoo.ru/ff0c2126
TEXHHUKE
SlnepHble peakiny. 3aKOHBI
87 cox paHeHII;I 3apsI0BOTO U MacCOBOTO bubmorexa LIOK
P P https://m.edsoo.ru/ff0c1c58
qucen

88 OHeprus cBsI3u aTOMHBIX siaep. CBA3b bu6mmoreka [IOK
MAaCChI U DHEPTUH https://m.edsoo.ru/ffOcld7a

89 Pemenue 3agau no teme "Snepuoie
peakuun"

90 Peakuuu cuHTe3a U AeNEHUS SAA€ep. bu6moreka [IOK
Nctounuku sneprun CoJiHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koupepenmus "Anepras

91 sHepreTuka. JlencTeus
PaZMOAKTUBHBIX U3TyYCHHI Ha )KUBBIC
OpraHu3MbI"

[ToaroroBka K KOHTPOJIBHON paboTe 1O

92 TeMe "DIEeKTPOMarHuTHOE MoJe. bu6mmoreka [IOK
ONEeKTPOMAarHUTHbHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBbie siBneHus"

93 [TpomexxyTodHasT aTTECTAIHS
[ToBTopenue, o6odIICHHE.

94 JlaboparopHbie pabOTHI 1O KypC bubmmorera [IOK
" patop N P | pey https://m.edsoo.ru/ff0c245a

B3aumoneiictBue ten
95 IToBTOpenue, o600menue. Pemenue bu6mmoreka [IOK

PACUYCTHBIX U KaYCCTBCHHLIX 3a/4a4 IO

https://m.edsoo.ru/ff0c2572
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teme "TemnoBbie nmpouecch”

[ToBTOpenue, 00o01meHue. Pemenue

96 aCYETHBIX U KaUECTBEHHBIX 3a/1a4 110 1 bubmmorexa LIOK
P A . https://m.edsoo.ru/ff0c2a22
teme "KII/] TernoBbIx aABUTaTeneun"
IToBTOpenue, 0600meHue. Pemenue
but6mmoreka [IOK
97 pacyYETHBIX M KaYE€CTBEHHBIX 3a]a4 110 1
https://m.edsoo.ru/ff0c2b30
teme "KII/] anexTpoyctaHoBOK"
[ToBTOpenue, o6o0IIeHNE.
98 JIaGopaTopHbIe pabOTEI IIO0 KYPC 1 1 bubmorexa [IOK
" PATOPHHIE P | pey https://m.edsoo.ru/ff0c2¢c52
CBeTOBBIC SIBICHHUS
[ToBTOpenue, o0ob6meHue. Padota ¢
99 TEKCTaMH I10 TeMe "3aKOHbBI 1 bubmorexa LIOK
" https://m.edsoo.ru/ffOc2d6a
COXpaHEHHS B MEXaHHKE
[ToBTOpenue, 0600meHNEe. PaboTa ¢
100 TekcTaM 1o TeMe "KoneOanusa u 1 bubnmorexa LHOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0606meHue. Pabota ¢
101 TekcTaMH 110 TeMe "CBeTOBEIE 1 bubmorexa LIOK
.y https://m.edsoo.ru/ff0c3044
SIBIICHHUS
[loBTOpenue, 06061menue. Pabora c
102 TexcTamu 110 TeMme "KBanrosas u 1
snepHas pusuka"
OBLIEE KOJIMYECTBO YACOB I10 102 97

[NPOI'PAMME
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IHPOBEPAEMBIE ITIPE/IMETHBIE PE3YJIbTATBI OCBOEHUA
OCHOBHO#M OBPA3OBATEJBHOM TPOT'PAMMBI OCHOBHOI'O
OBLHIETI'O OBPA3OBAHUA

7 KIIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOW MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA

1.1

HCIOJIb30BAaTh U3YYCHHBIC TIOHATUA

1.2

pas3jimiaTtb ABJICHHA IO OIMMCAHUIO HX XaPaKTCPHBIX CBOWMCTB U Ha

OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBICHHUE

1.3

pacnio3HaBaTb IPOSIBICHUE W3YYEHHBIX (U3MUYECKUX SBJICHUH B
OKpYXarolleM MHUpEe, B TOM 4Hclie (pU3NYECKUE SIBICHUS B MPHUPOJE,
IIPY 3TOM IEPEBOANUTH MPAKTHYECKYIO 33/1a4y B y4eOHYIO, BBLICTATDH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKK) PUBUUCCKUX SBICHUN

1.4

OMKCHIBATh HW3YYCHHBIE CBONCTBA Tel U (PHU3UYECKHE SBICHHS,
UCTIONB3YS  (DU3MYECKHE BEJNWYUHBI, TPU OMUCAHUHM TPABUIBHO
TPaKTOBAaTh (PU3WYECKUH CMBICI HCIONB3YEMbIX BEIMYUH, UX
0003HaYeHUs U eUHUIIBI (PU3UUIECKUX BEIIMYMH, HAXOAUTH (OPMYIIBI,
CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEJIMYMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOUTH  TIpaQUKH  HM3YYEHHBIX  3aBUCHMOCTEH

(OUBUYECKUX BETUYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (pU3WYECKUE SIBJICHUS M IPOIIECCHI,
WCIMOJIb3ysl HW3YyYECHHBIE 3aKOHBI, IPU OSTOM J1aBaTh CJIOBECHYIO
GOpMyIMPOBKY 3aKOHa M 3alUCHIBAaTh €ro  MaTEeMaTUYECKOe

BBIpaXXKEHHE

1.6

1.7

O0BSCHATh (PU3UYECKUE SBJICHHMSI, MPOLIECCHI U CBOWMCTBA TEJ, B TOM
yucie W B KOHTEKCTE€ CHUTyallud NPaKTUKO-OPHUEHTHUPOBAHHOIO
XapakTepa: BBIBIATh MPUYMHHO-CIEJCTBEHHbIE CBSI3H, CTPOUTH
o0bsicHeHne W3 1 — 2 JOTMYECKHX IaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3NYECKUX ABJICHUH, (PU3NUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

pemarh pacu€THble 3a7a4u B 1 — 2 NEeNCTBUS, UCTIOJIb3YSl 3aKOHBI U




(bopMyIbl, cBsI3bIBaOLIME (PU3MUECKUE BEJIMYMHBI: HA OCHOBE aHAJIN3a
YCIOBHSI 3aJa4d 3alMChIBaTh KpPAaTKOE YCIOBHE, IOJCTABIIAThH
buznyeckre BeIUYUHBI B (POPMYIBI M IPOBOAUTH PACUETHI, HAXOIUTH
CIpaBOYHBIC JaHHBIC, HEOOXOIUMBIC JIJIsl PEIICHUs 3a/1a4, OIICHUBATh

PeaTuCTUYHOCTD MOTYYEHHON (PU3MUECKON BEIIMUYHNHBI

1.8

pacno3HaBaTh NPOOJEMBbI, KOTOPbIE MOXHO PEIINUTh IpU MOMOLIU
(¢u3NUYeCKUX METOJOB, B ONHCAHWU HCCIEIOBAHUS  BBLACIATH
npoBepseMoe  MpeAnoiokeHue  (TUIoTesy),  pa3iyate |
UHTEPIPETUPOBATh MOJYYCHHBIH pe3ynbTaT, HaXOAUTh OLIMOKU B

XO0J¢€ OIIbITa, ACJIaTh BBIBOABI 110 €T0 PE3yJIbTaTaM

1.9

NPOBOJUTHh ONBITBI IO HAOMIOACHUIO (DU3MYSCKUX SIBICHUH WU
GU3MYECKUX  CBOWCTB  Tel:  (opMylupoBaTh  MPOBEPsSEMbIC
NPEIIONI0KEHUs, COOMpaTh  YCTAHOBKY M3  IPEIJIOKCHHOTO

000py/0BaHus, 3alUCHIBATh XOJ1 ONbITa U (HOPMYIUPOBATH BHIBOJIBI

1.10

BBITIOJIHATH TMPSIMBIE M3MEPEHUs] C HCIOJIh30BAHUEM AaHAJOTOBBIX M
UQPPOBBIX MPUOOPOB, 3aMHMCHIBATh MOKAa3aHUs NPUOOPOB C yIETOM

3aJJaHHOM a0COJIOTHOM MOTPENTHOCTH U3MEPEHUI

1.11

MPOBOAWTHL  HCCIIEIOBAaHWE 3aBUCUMOCTH  OJHOW  (hU3HUECKOI
BEJIMYMHBI OT JAPYroil C HCIOJBb30BAHHEM TMPSMBIX H3MEPEHUl,
y4acTBOBaTh B IUIAHMPOBAHUHM Y4e€OHOTO HCCIENOBaHUS, COOUPATh
YCTaHOBKY U BBINOJHATH U3MEPEHHUSI, CIIeAys MPEI0KEHHOMY TUIaHy,
bukcUpoBaTh pe3yibTATHl IMOJYYCHHOH 3aBUCUMOCTH (PUINUYECKUX
BEJIMYMH B BHUJIE€ NMPEAJIOKEHHBIX TaOIUIl U TPa(UKOB, 1€7aTh BHIBOABI

10 pe3yJibTaTaM HCCIIEIOBAHUS

1.12

NPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3MUECKUX BEIHUYUH, CIEHYsS
NPEJIOKEHHOW MHCTPYKIUU: IIPU BBIITOJIHEHUN U3MEPEHUM coOupaTh
JKCIIEPUMEHTAIBHYI0 YCTAHOBKY M BBIYUCIATH 3HAYEHHE HCKOMOWU

BCJIMYHHBI

1.13

CO6J'IIOI[3TB IpaBujia TCXHUKHU 0€30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYI0BAHUEM

1.14

yKa3plBaTh NPUHIMNBI  JAEHCTBUS NPUOOPOB M  TEXHUYECKHX
YCTPOMCTB, XapaKTEPHU30BaTh IPUHLUIBI JEUCTBUSA H3YYCHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOWCTB C IOMOIIBIO HX ONMCAHUS,
UCIIONIB3YSl 3HAHUS O CBOMCTBaX (U3WYECKUX  SBICHUH U

H€O6XOIII/IMI)IG (1)I/ISI/IT-IGCKI/I€ 3aKOHBI 1 3aKOHOMCPHOCTHU




1.15

NPUBOJUTh TNPHUMEPHl (HAXOAWTh WH(pOpPMAIUIO O TpUMepax)
MPAKTUYECKOT0 MCIOIb30BaHMsI (U3NYECKUX 3HAHUH B MOBCEHEBHOM
KU3HM I8 oOecnedyeHus O€30MacHOCTH TMpU  OOpaIeHUH ¢
npudOpaMH M TEXHHYECKUMH YCTPOHUCTBAMH, COXPAHEHHUS 3I0POBBS U

COOJTIO/IEHUSI HOPM 2KOJIOTMYECKOTO TTOBEJCHHS B OKPYIKAIOIIEH cpefie

1.16

OCYILECTBIISITh OTOOp MCTOYHMKOB MH(pOpManuu B ceTu VHTEpHET B
COOTBETCTBUM C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUM U IIyTEM CpPaBHEHMs pPa3lIMYHBIX HMCTOYHUKOB
BBIJICNIATh MH()OPMALMIO, KOTOpas SBISETCS MPOTHBOPEUMBON HIIU

MOJKET OBITH HCHOCTOBepHOﬁ

1.17

HCIIOJIb30BaTh npu BBINIOJIHEHUH yueOHBIX 3aaHUI
HAyYHOIIONYJSIPHYIO  JIUTEpaTypy  (pusmdeckoro  coaepaHwus,
CIIpaBOYHBIE MaTepuasbl, pecypcbl ceth VHTepHeT, BiageTh
npuéMaMM KOHCTIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHus HHPOpMALUU

13 OJJHOM 3HAKOBOMW CHUCTEMBI B APYTYIO

1.18

CO3/7aBaTh COOCTBEHHBIC KPATKHE MUChMEHHBIC U YCTHBIC COOOIICHUS
Ha oOcHOBe 2 — 3 WCTOYHHUKOB HWHPOpMANUU (PUINIECKOTO
coJiepKaHUs, B TOM YHCIE MyOJUYHO JeNaTh KPaTKhue COOOIICHHS O
pe3ynbTaTax TMPOEKTOB WM Y4YEOHBIX WCCICIOBAHUMA, MPU STOM
IpPaMOTHO HCIIOJIb30BaTh HM3YYCHHBIM MOHSATUHHBIN ammapar Kypca

(1)I/IBI/IKI/I, COIIPOBOXKAATH BBICTYIIJICHUC HpefﬂeHTaHI/IeI\;I

1.19

IIpXU BBIITOJIHCHHUHU y‘IC6HBIX IMPOCKTOB " I/ICCJ'IC,Z[OBaHI/Iﬁ pacipeaciiaTb
00s3aHHOCTH B rpymnme B COOTBETCTBHU C IMMOCTAaBJICHHBIMUA 3aJadaMu,
CJICOUTh 3a BBIIIOJHCHUCM IIJIaHa I[Gf/iCTBI/IfI, aJICKBAaTHO OILICHUBATh
COOCTBEHHEIH BKJIaa B JCATCIBHOCTL TI'PYIIIbI, BBICTPpAWBATH
KOMMYHUKATHBHOC BBaHMOHeﬁCTBHG, YUYUTBIBas MHCHUC

OKPY>KaIOIINX

8 KUIACC

Kon
NPOBEPSAEMOro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOW MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA

1.1

HCIIOJIBb30BaTh IOHATHA

1.2

pas3indaTtb ABJICHHUA IO OIMHCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha




1.3

OCHOBCE OIIBITOB, IECMOHCTPUPYIOIIHUX JAaHHOC (bl/I3I/I‘IeCKOG SIBJICHUC

pacrno3HaBaTh IPOSIBICHUE M3YYEHHBIX (DU3MUECKUX SIBJICHUH B
OKpY’KalOIIeM MHpE, B TOM 4YHCiIe (PU3NIECKUE SBICHUS B MPHPOIE,
IIPU 3TOM IEPEBOAUTH MPAKTUUYECKYIO 3aJauy B y4EOHYIO, BBLACIATH

CyIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUN

1.4

OINMUCBLIBATHL H3YYCHHBIC CBOMCTBA TE€I U (1)I/IBI/I‘IGCKI/I€ SIBJICHUA,
HCIIOJIb3 Y (bI/I3I/ILIeCKI/Ie BCJIMYMHBI, HPH OIKMCAHUH [IPABUJIIBHO
TPAKTOBATH (pI/ISI/ILIeCKI/Iﬁ CMBICJI HCTIOJIb3YCMBIX BCJIIMYHH,
0003HaYEHHUA U CAHMHHNIbI (1)I/I3I/I‘ICCKI/IX BCJINYHNH, HAXOJUTH (bOpMy.]'ILI,
CBA3BIBAIOIIUC  JAHHYIO (1)I/ISI/I‘I€CKYIO BCJIIMYNHY C JpYIruMHU
BCINYHNHaMH, CTPOUTH Fpa(l)I/IKI/I HU3Y4YCHHBIX 3aBUCHUMOCTEH

(OUBUYECKUX BEITUYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WUYECKUE SIBJICHUS M IPOIIECCHI,
WCTOJIb3ysl HW3YYECHHBIE 3aKOHBI, NpPU OSTOM J1aBaTh CJIOBECHYIO
(GOpMyIMPOBKY 3aKOHa M  3alUCHIBAaTh €ro  MaTEeMaTUYECKOe

BBIpaXXKEHHE

1.6

O00BSCHATH (PM3MUECKHE MPOIIECCHI M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyallUd IPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTHh 00BsCHEHUE U3 |
— 2 JIOTMYECKHUX IIaroB C MOMOIIBbI0 1 — 2 W3ydeHHBIX CBOICTBa

(bHSPI‘lCCKI/IX HBHGHHﬁ, (I)I/I3I/I‘I€CKI/IX 3aKOHa WJIM 3aKOHOMCPHOCTH

1.7

pemarbh pacu€THbe 3a7a4u B 2 — 3 JIEMCTBUS, UCIOJIb3YSl 3aKOHBI U
(bopmyIIbl, CBA3BIBAIONINE (PU3UIECKHE BEIIMUMHBI: HA OCHOBE aHAIIN3a
YCIJIOBUS 3a/1a4yl 3alUChIBaTh KPATKOE YCIOBUE, BBISBIATH HEAOCTATOK
JMaHHBIX Ui peIIeHHs 3a/Jadyd, BbIOMPAaTh 3aKOHBI U (HOPMYIIHI,
HEoOXoauMBbIe JUIsl €€ pelIeHHs, NMPOBOAUTH pacuy€Tbl U CPAaBHUBATH
NOJyYeHHOE 3HA4YeHUE (PU3MUECKOW BETUYMHBI C W3BECTHBIMHU

JaHHBIMH

1.8

pacrio3HaBaTb Hp06HeMBI, KOTOpPBIC MOKHO PCIIWUTL IMPU TTOMOIIH
(I)PBPI‘IGCKI/IX METOHOB, UCIIOJIB3Ys OIMMMCAHUEC UCCIICAOBAHNs, BBIACIIATD
MMPOBCPACMOC IIPCAIIOIIOKCHNUEC, OLCHHWBATL IIPABUJIIBHOCTL IIOpsAAKa

MMPOBCACHUA UCCIICIOBAHUSA, JACJIaTh BBIBOIbI

1.9

MPOBOJMUTH OIBITHl MO HAOMIOACHUIO (U3NYECKUX SBICHUN WM
(U3UYECKUX  CBOWCTB  Teln:  (opMynupoBaTh  MPOBEpsSEMbIC

NPEINONIOKEHUs, COOMpaTh  YCTAHOBKY M3  IPEIJIOKESHHOTO




1.10

060py,I[OBaHI/I$I, OIIMCBIBATb XO/ OIIbITA 1 (bOpMy.]'IPIpOBaTb BBIBO/JIbI

BBIIIOJIHATH IIPSAMBIE HM3MEPEHUSA C HCIIOIB30BAHMEM aHAJIOIOBBIX
prOOPOB U TATYMKOB (PU3NIECKHUX BEIWYHH, CPABHUBATH PE3YIbTATHI

MU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COIOTHOM MOTPEIIHOCTH

1.11

OPOBOJUTH  MCCJIEIOBAHME  3aBUCUMOCTH  OJHOM  (DU3HYECKOH
BEJIMYUHBl OT JPYrOM C MWCIOJb30BAHUEM IPSMBIX HW3MEPEHHUM:
IUIAHUPOBAaTh MCCJEIOBaHUE, COOMpaTh YCTAHOBKY M BBIIOJIHSATH
U3MEPEHus, clenys  NpeUIOKEHHOMY  IUIaHy,  (UKCHUPOBATh
pe3ynbTaThl NOJIYYEHHOW 3aBUCUMOCTH B BHJE TaOJUIL] U Tpa(UKOB,

ACJIaTb BBIBOABI 110 PE3YyJIbTaTaM HUCCIICAOBAHU

1.12

MPOBOJAUTH  KOCBEHHbIE  HM3MEpPEHHs]  (PU3MYECKUX  BEIUYHH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
cieays TPEMIOKEHHOM WHCTPYKIMH, W BBIYUCIATH 3HAYCHUE

BCJIMYHHBI

1.13

coOmonaTh TMpaBWja TEXHUKA Oe30macHocTH Tpu  pabore ¢

71a00paTOPHBIM 000PYI0BAHUEM

1.14

XapaKTCPU30BaTh MPHUHIUIIBI JIEHUCTBUS HU3YUCHHBIX HpI/IGOpOB )51
TCXHUYCCKHUX YCTpOﬁCTB C OHOpOﬁ Ha HUX OIIMCaHHA, HCIHOJIb3Ys
3HAHUS O CBOMCTBax (I)I/ISI/I‘-IGCKI/IX SIBJICHUM U HeO6XO,I[I/IMBIe

(bnanecm/le 3aKOHOMEPHOCTHU

1.15

pacmo3HaBaTh MPOCTBIC TCXHUYCCKUC yCTpOfICTBa U U3MCPUTCIILHBIC
HpI/I60pI>I o CX€MaM U CXCMATHYHBIM PUCYHKaM, COCTaBJISATbH CXCMbI
SJICKTPHUICCKUX IeIeil ¢ II0CICAOBAaTCIbHBIM U napaajiCJIbHbIM
COCIMHCHHUEM 9JICMCHTOB, pasinyias YCJIOBHBIC 0003HaYCHUS

AJIEMEHTOB JIEKTPUYECKUX LENEeH

1.16

NPUBOIUTH TMPUMEPHl  (HAXOIUTh WHPOPMAIUIO O MPUMEPAX)
MPAKTHYECKOTO MCIOIb30BaHMs (PU3MUECKUX 3HAHUN B MOBCEIHEBHOM
KU3HU g obOecriedyeHuss O€30MacCHOCTH MpU  OOpalieHuu ¢
npudoOpaMu ¥ TEXHUIECKUMHU YCTPOUCTBAMHU, COXPAHEHUS 3/I0POBbS U

CO6J'IIO,I[€HI/I$I HOPM 3KOJOIrHYCCKOI'0 ITIOBCIACHUS B OKPY)KaI-OI_Heﬁ cpeac

1.17

OCYIIECTBIISATH MOUCK MHPOpMAIK (GU3UUECKOTO COACPKAHUS B CETU
HuTepHer, Ha OCHOBE HMEIOLIUXCS 3HAHUW M TYTEM CpaBHEHUS
JIOTIOJTHUTEIIFHBIX HCTOYHHKOB BBIACISATh HH(POPMAIHMIO, KOTOpas

ABJIIETCS IPOTUBOPEUMBON MIIM MOKET OBITH HETOCTOBEPHOM

1.18

UCTOJb30BaTh TPU  BBIIOJHEHWM YYEOHBIX 3aJaHUi  Hay4dHO-




MOMYJISAPHYIO JIUTEPATypy (U3HUECKOro COAEpaHUs, CIPAaBOUYHBIE
MaTepuaibl, pecypchl ceTh VIHTepHeT; Biaxerh NpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAILUU U3 OJHOU

3HAKOBOM CUCTEMBI B IPYT'YIO

1.19

co31aBaTh CO6CTBCHHBIC IMUCBbMCHHBIC U KPATKHUEC YCTHBIC COO6H.[CHI/I$I,
0000mas wHGOpPMAIMIO W3 HECKOJIHKAX HCTOYHUKOB (PH3UUIECKOTO
COJIEp)KaHMUsA, B TOM YHCIIE MYOIUYHO TPEACTABIATh PE3yIbTATHI
MPOEKTHON WM HCCIENOBATENbCKOW JIEATeTbHOCTH, TMPU STOM
TPaMOTHO HCIIOJIb30BaTh W3YYCHHBIN MOHATUWHBIA ammapar Kypca

(i)I/I?»I/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC HPCSCHTaHHeﬁ

1.20

MPYU BBITIOJTHEHUH Y4Y€OHBIX MPOEKTOB M HCCIENOBaHUN (U3MUECKUX
MIPOLIECCOB pacHpeesTh 0053aHHOCTU B IPyIIEe B COOTBETCTBHU C
IIOCTaBJICHHBIMM  3aJa4aMH, CJIEAWTh 3a BBIIOJHEHUEM IUIAHA
JNEUCTBUA W KOPPEKTHPOBATh  €ro, aJIeKBaTHO  OLICHUBATH
COOCTBEHHBIM BKJAJ B JICSITCIBHOCTh TPYMIBL, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aMMOJCHCTBHE,  TMpPOSBIAS  T'OTOBHOCTh

paspemniatb KOHQIUKTHI

9 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHBbIE Pe3yJIbTAThI OCBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

1.1

HCIIOJIB30BAaTh U3YYCHHBIC ITIOHATUA

1.2

pas3inyaTtb ABJICHHUA IO OIHCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBCE OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘-ICCKOG SIBJICHHUC

1.3

pacrio3HaBaTb MPOSBIEHUE HW3YYEHHBIX (U3MUYECKUX SBJICHUH B
OKpY’KalOIIeM MHpE, B TOM 4HCiIe (U3NYECKUE SBICHUS B MPHPOIE,
IPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBLICIATDH

CYILIECTBEHHBIC CBOMCTBA (MIpU3HAKU) PUBNUCCKUX SBICHUN

1.4

OIMUCBIBATHL H3YUYCHHBIC CBOMCTBA TE€I H (I)I/I3I/I‘leCKI/Ie SABJICHHA,
HCIIOJIb3Ys (bl/ISI/I‘ICCKI/Ie BCJIMYHHBI, IIPpU OIIKMCAHHUHU IIPABHUIIBHO
TPAKTOBATH (I)I/ISI/ILICCKI/II\/’I CMBICJI HCIIOJIb3YEMbIX BCJINYHH,
0003HAYEHHUA U (S2107050%00851 (1)I/I3I/ILICCKI/IX BCJIMYHH, HAXOOAHUTDH (bopMy.]'IBI,

CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMH




BCINYHNHaMH, CTPOUTH l"pa(bI/IKI/I HN3YUCHHBIX 3aBUCHUMOCTEH

(UBUYECKUX BETHYUH

1.5

XapaKTepU30BaTh CBOMCTBa TeJ, (PU3UYECKHE SIBICHHUS M TIPOIECCHI,
WCIIONIB3Ysl W3YYEHHBIE 3aKOHBI, TPH H3TOM [aBaTh CJIOBECHYIO
GOpMyITUPOBKY 3aKOHA U 3alUChIBaTh €ro MaTeMaTHYeCKOe

BBIPAJKECHHE

1.6

00BSCHATh (I)I/I3I/ILIGCKI/IC mpoHecCol U CBOICTBa TCJI, B TOM 4YHUCJIC U B
KOHTCKCTC CI/ITyaLII/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O  XapaKTepa:
BBIABJIATH IMMIPUYXMHHO-CIICACTBCHHLBIC CBA3U, CTPOUTDH 00BsCHEHHE U3 2
— 3 JIOTMYecKUX IIIaroB C IIOMOIIIBIO 2 -3 HU3YUCHHBIX CBOMCTBaA

(1)I/I3I/I‘IGCKI/IX HBHeHHﬁ, (bPISI/I‘IeCKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTH

1.7

pemiate pacu€THBIE 3a7add (ONMUparomuecs Ha CHCTeMy u3 2 — 3
YpaBHEHHI), WCHONB3ySd 3aKOHBI W  (OPMYIBI, CBS3BIBAIOIINE
¢u3nueckne BENMYMHBI: HAa OCHOBE AaHAJIM3a YCJIOBHS 3a]adu
3alMChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEJAOCTAIONIUE WIH
M30BITOYHBIC TaHHBIC, BRIOMPATh 3aKOHBI M (POPMYIIBI, HEOOXOAMMEbIE
JUIS PEUICHUs, NPOBOJUTH PACUYEThl M OLIEHUBATH PEATUCTHYHOCTH

MMOJIY4YCHHOI'O 3HAYCHU (1)I/I3I/IHCCKOI7I BCIIMYHHBI

1.8

pacno3HaBaThb HpO6J’IeMH, KOTOPBIC MOKHO pCHINTh IIPU ITOMOLIU
q)HSI/I‘ICCKI/IX METOAOB, UCIIOJIB3Yys OIMMUCAHUC HCCIICAOBAHUS, BBIACIIATH
IIPOBEPIACMOC TMPECAIIOTOKCHUC, OLCHHUBATH IIPABUIIBHOCTH IIOPSAAKa
MNPpOBCACHUA HCCICOOBAHUA, MACJIATb BbBIBOAbI, HWHTCPIPCTUPOBATDH

pe3ybTaThl HAOMIOJCHNUN U OTIBITOB

1.9

IPOBOJMUTH OIBITHl MO HAOMIOAECHUIO (U3NYECKUX SBICHUN WM
(U3NYECKUX CBOMCTB TEJI: CAMOCTOSITEIbHO COOMpPATh YCTAaHOBKY W3
n30BITOYHOTO Habopa 00OpYyJOBaHUS, ONMHUCHIBATH XOJ OMBITA M €ro

pe3yinbTaThl, POPMYIUPOBATH BHIBOJIBI

1.10

OPOBOJUTH IpPHU HEOOXOAMMOCTH CEpUI0 MPSIMbIX H3MEPEHUH,
onpeneNsisl CpelHee 3HaueHUe H3MepseMol BeJndMHBI ((hOoKycHOe
paccTosiHMe coOMparomei JMH3bI), 000CHOBBIBATH BHIOOpP criocoba

HU3MEpeHUs (M3MEPUTEITHHOTO PUOOopa)

1.11

IPOBOJUTh MCCIENIOBAHUE 3aBHUCUMOCTEH (U3NYECKHX BEIMYUH C
UCTIOJIb30BAaHUEM NPSAMBIX HM3MEPEHUI: IIAHUPOBATh HCCIEJOBAHUE,
CaMOCTOSITENIBHO COOMpaTh YCTAHOBKY, (PUKCUPOBATH pPE3yNIbTaTh

HOqueHHOﬁ 3aBUCHUMOCTH (1)I/I3I/I‘-IGCKI/IX BCJINYHMH B BUIC Ta6J'II/IIII/I




1.12

Fpa(bI/IKOB, ACJIaTh BBIBOJEI 110 pE3yjIbTaTaM HCCIICAOBaHUA

IPOBOJUTh  KOCBEHHbIE  M3MEpPEHHMs  (U3NYECKUX  BEJIUYUH:
IUTAHUPOBATh M3MEPEHHSI, COOMPATh SKCIIEPUMEHTAILHYIO YCTaHOBKY
U BBINOJHATE WM3MEPEHHUs, CIEeAys MNPEIIOKCHHOW HWHCTPYKIHH,
BBIYMCIIATh 3HAYEHUE BEJIMYMHBI M aHAJIM3UPOBATh IIOJIyYCHHBIC

pPEe3yAbTATHI C YUYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

CO6J'IIOI[aTB IpaBujia TCXHUKHU 0€30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYI0BaAHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKH M3YYEHHBIX (DPU3MYECKHX MOjejeil:
MaTepuagbHas TOUKa, a0COIOTHO TBEPJIOE TEJIO, TOUSHHBIN UCTOYHUK
CBeTa, JIyd, TOHKasl JIMH3a, MJIaHeTapHas MOJelb aToMa, HyKJIOHHas

MOJIEJIb ATOMHOTO s7Ipa

1.15

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HUX ONMUCAHUSA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKHX SBICHHA W HEOOXOIUMBIE

(I)I/IBI/I‘-IGCKI/IC 3aKOHOMCPHOCTHU

1.16

1.17

UCTIONIB30BAaTh CXEMbl M CXEMAaTHYHbIE PHCYHKH HW3YYEHHBIX
TEXHUYECKHX YCTPOMCTB, WU3MEPHUTEITBHBIX pudOpoB u
TEXHOJIOTUYECKHUX TIPOIIECCOB TPHU PEUICHUU Y4EOHO-TIPAKTUYCCKUX
3a]a4, ONTUYCCKHE CXEMBI JIJISl MOCTPOSHHS N300PaKEHHI B IIIOCKOM
3epKaJie U COOMPAIOIICH JIHH3e

MPUBOANTh TPHUMEPHl (HAXOAUTh HWH(OpPMAIUIO O MpUMEpax)
MPAKTUYECKOI'0 MCIOIb30BaHMsI (PU3NYECKUX 3HAHUH B MOBCEHEBHOM
KU3HM JUIg  o0ecriedyeHusi O€30MacHOCTH TpH  OOpalieHuu C
npudOpaMH ¥ TEXHHYECKUMH YCTPOWCTBAMH, COXPAaHEHHUS 3/10POBbS U

COOIOICHNSI HOPM 9KOJIOTMYECKOT0 MOBEICHUS B OKPYKAIOIICH cpeie

1.18

OCYILECTBIISATh MOUCK MH(POPMALUHU (PU3NYECKOTO COACPIKAHUS B CETH
WuTepHeT, caMoCTOSATeNbHO (OpMYyIHMpys IOMCKOBBIA  3arpoc,
HaXxOIWUTh IYTU  ONpPEACNIEHHs  JOCTOBEPHOCTH  IOJy4EHHOU
MHPOPMALIMM HAa OCHOBE HMMEIOIIUXCSA 3HAHUM M JONOJIHUTENBHBIX

HNCTOYHHUKOB

1.19

UCIIOJIb30BAaTh MpPHU  BBINOJIHEHWHM Y4E€OHBIX 3aJaHU  Hay4dHO-
MOMYJISPHYIO JIUTEpaTypy (PU3HUECKOrO COJAEpKAHUS, CIPaBOYHBIC
Marepuaibl, pecypchl ceth MHTepHer; BnageTe NpuEMaMu

KOHCTIEKTUPOBAHMsI TEKCTa, MpeoOpa3oBaHusi WHPOPMALUU U3 OTHON




1.20

3HAKOBOM CHCTEMBI B IPYT'YIO

co3JaBaTb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOIICHMS Ha
OCHOBe WH(POpPMAIMM W3 HECKOJIBKAX HWCTOYHUKOB (PH3UUECKOTO
COJIEp)KaHMSA, IMyOJIMYHO TIPEACTABIATH PE3yAbTaThl MPOCKTHON WIIH
UCCIIEAOBATENIBCKOM  ACATENBHOCTH, INPU  OTOM  TI'PaMOTHO
HCIIOJIb30BaTh U3YUYEHHBIN MOHATUHNHBIN anmnapaT U3y4aeMoro pasziena
(GU3MKH W COMPOBOXKIATh BBICTYIUIGHHE MpE3CHTAlMed ¢ y4€ToM

0COOEHHOCTEH ayTUTOPUN CBEPCTHUKOB

1.21

IPYU BBITIOJHEHUH Y4YeOHBIX MPOEKTOB M HCCIENOBaHUN (U3UUECKUX
MPOLIECCOB pacHpeesTh 005S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTAaBJIEHHBIMM  3aJayaMH, CJIEIATh 3a BBINOJHEHHEM INIaHA
JIEUCTBUA W KOPPEKTHUPOBATh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJaJ B JICSITCIBHOCTh TPYMIBL, BBICTPAUBATH
KOMMYHI/IKaTI/IBHOG BSaHMO)ICI\/JICTBI/Ie, HpOSIBJ'IfISI TOTOBHOCTH

paspemaTth KOH(IUKTHI




HPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon
pa3jaena

Kon
JIEMEHTA

HpOBepﬂeMme IJIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B TIO3HAHUU OKPYXXAIOIIIETO MHUPA

11

®uznka — Hayka O TMpupoAe. SIBIEHUS TPUPOMBI.
@u3n4eCcKUe  SBJICHUS: MEXAHUYECKHE, TEIUIOBbIE,

SJICKTPUYCCKUC, MArHUTHLBIC, CBETOBBIC, 3BYKOBBIC

1.2

@dusnyeckue BeIMYUHBL.  V3MepeHune — (QHU3MUECKUX
BenuunH.  Ousmyeckue  npubopel.  [lorpemrHocts

I/I3MepeHI/II7L MG)KIIYHapOI[HaH CHUCTCEMA CAMHUIL

1.3

14

ECTCCTBCHHOH&y‘IHBIﬁ MCTOA ITO3HAHUA: Ha6J'II-OI[CHI/I€,
IMOCTaHOBKAa HAY4YHOI'O BOIIPOCA, BBIABHIKXCHUC T'HIIOTE3,
OKCIICPUMCHT II0 IIPOBEPKE THUIIOTES, 00BsACHEHHE

HAOJI0IaEMOTO ABJICHUS

Ornucanmne GU3NICCKUX SIBICHUH C IIOMOIIBIO MOIeTIeH

1.5

[IpakTHueckue padOTHI:

###Par#H#113mepenne paccTossHUi.
#Hi#Par###3mepenne 00bEMa KHUIKOCTH U TBEPAOTO
Tena.

###Par#t#Onpenenenue pa3MepoB MallbIX Tell.
#H##Par###l3mepenue  TemmepaTypbl TPH  TTOMOIIH

KUAKOCTHOI'O TCPMOMETpPA U AATUUKA TCMIICPATYPbI

ITEPBOHAYAJIBHBIE CBEJIEHWS O CTPOEHNU BEIIIECTBA

2.1

###Par#H#CTpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX
pazmepbl.  OmBITBI,  JOKa3bIBAIOUINE  JIHCKPETHOE

CTPOCHHC BCIICCTBA

2.2

###Par###[piwokenne  dactui,  BemectBa.  CBS3b
CKOPOCTH  JBWXKEHHUSI 4YacTHI[ C  TEMIIEepaTypou.

BpoynoBckoe nBmxenue, 1uddysus

2.3

BzaumojeiicTBre yacTHIl BEIIECTBA: MMPUTANKCHUC U

OTTAJIKMBaAHHUC




###Par###ArperaTtHple COCTOSIHUSI BEIIECTBA: CTPOSHHUE

ra3oB, >KHJIKOCTEH M TBEPABIX (KPUCTAUIMUECKUX) TEJl.

2.4 B3anMocBsA3p MeXay CBOMCTBAMH BEHIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSX W MX aTOMHO-MOJICKYIISIPHBIM
CTPOCHHUEM

2.5 Oc00CHHOCTH arperaTHbIX COCTOSIHUN BOJIBI
[TpakTuyeckue pabOTHI:
#HH#Par###Ouenka auaMeTpa atomMa METOJIOM PsiioB (¢
UCIIONIb30BaHueM (oTtorpaduii).

2.6 #HHPar###OneITel 110 HAOJMIOJEHUI0  TEILUIOBOIO

pacuIMpeHust ra3oB.
H#HHHPar###0nbITel IO OOHAPYKEHUIO JCHCTBUS CHII

MOJIEKYJISIPHOTO TPUTSKEHUS

JIBIDKEHME U B3AUMOJIEMCTBUE TEJI

3.1 Mexannueckoe JIBUKCHHUE. PaBHOMepHOE 5
' HEpPaBHOMEPHOE JIBIKEHUE
H##HPar###CropocTs. Cpennsis CKOPOCTb pu
3.2 HEpPaBHOMEPHOM JBIKEHUHU. Pacu€r myTu U BpeMeHH
JIBUKCHHUSI
SBnenne uHepuuu. 3aKOH WHepuUMH. B3anmonaeincTBue
3.3 TeN KaK MPUYMHA U3MEHEHUS CKOPOCTU JABUKCHUS TEll.
Macca xak Mepa HUHEPTHOCTH Teja
3.4 ###Par###1notHocts BemiecTBa. CBsI3b IJIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHHULIE 00BEMA BEIIECTBA
3.5 Cuna kak XapakTepUCTHKa B3aUMOJIEHCTBUS Tell
"y Cuna ympyroctd u 3akoH ['yka. M3MmepeHue cuibl c
' MOMOILBIO TMHAMOMETpPA
37 ###HPar#Ht#Bnenne TaroreHus u cuia Tshkectd. Cuna
' TSDKECTH Ha Jpyrux 1iaHerax. Bec tena. HesecomocTh
38 Cuna tpenus. TpeHHE CKOJIBXKEHHS U TPEHHE IOKOS.
' Tpenue B npupoae U TEXHUKE
29 #H##Par###Cnoxenue Cwi, HaIlpaBJIECHHBIX IO OIHOU
' npsiMoi. PaBHOAEHCTBYIOIIAs CUIT
3.10 [TpakTuyeckue paboOTHI:




OmnpezneneHre CKOPOCTH  PAaBHOMEPHOIO  JBM)KEHUS
(mapuka B OKHJAKOCTH, MOJENIU  DIEKTPHUUYECKOIro
aBToMoOmIIs M Tak ganee). OmnpeneneHue cpenHen
CKOPOCTH CKOJIbKEHHMS Opycka WIM IIapuka 1o
HAKJIOHHOM MmockocTH. OrmpeneneHne  MIOTHOCTH
TBEPJIOTO Tena. OnbIThL, JI€MOHCTPHUPYIOIIHE
3aBUCUMOCTh pPAcTshKeHUs (nedopmariy) NpyKUHBI OT
OpWIOKEHHOW cuibl.  ONBITBI, JAEMOHCTPHPYIOIIHE
3aBUCUMOCTh CHJIbI TPEHHsI CKOJBKEHHS OT Beca Tesla U

XapaKkTepa CONPHUKACAOIINXCS HOBGpXHOCTCfI

du3rnYecKre SIBJICHUS B pupoac: NpuMeEpbl ABUKCHUA C

3.11 Pa3IMYHBIMU CKOPOCTSIMM B XKHMBOW M HEXHUBOW IPHUPOJIE,
JIEWCTBUE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE
3.12 TexHuyeckre ycTporcTBa: TUHAMOMETP, HOJIIMITHUKH
JIABJIEHME TBEPJIbIX TEJI, )KUJJKOCTE 1 TA30B
41 Hasnenue TBEporo Ttena. CrnocoObl yMEHBIIEHUS U
' YBEJIMYEHUS 1aBJICHUS
42 JlaBnenue raza. 3aBUCHUMOCTb JJaBJICHUs Taza OT 00bEMa,
' TeMIepaTyphbl
A3 Ilepenaua naBneHus TBEPABIMU TEIAMH, KUAKOCTAMHU U
' razamu. 3akoH [lackais. [IHeBMaTHUEeCKHE MAIIMHBI
3aBUCUMOCTh  JABJICHMSI JKUJKOCTH OT  TJIyOUHBI.
4.4 IM'uapocraTuueckuit mapagoke. CooOIIaronMecs CoCyabl.
['unpaBnuueckne MEXaHU3MBbI
ATtmocdepa 3emin u atMocdepHoe naBienue. [IpuanHb
AE CYLIECTBOBaHMS BO3AYHMIHON 00010uku 3eminu. OmnbIT
' Toppuuemin. 3aBUCUMOCTh aTMOC(HEPHOTO JABJICHUS OT
BBICOTBI HaJ] YPOBHEM MODs
A6 N3mepenue atmochepHoro nasnenus. IlpuGopsr s
' U3MEPEHUs aTMOC(EPHOrO 1aBICHUS
[elicTBue XMAKOCTM M rasa Ha IOTPYKEHHOE B HHX
4.7 Teno. BeitankuBaromas (apXxumenoBa) cuiaa. 3aKOH
Apxumena
4.8 ITnaBanue Ten. BoznyxomiaBanue




4.9

[TpakTrueckue pabOThI:

HccrmegoBanne 3aBHCHMOCTH Beca Tela B BOAE OT
o0béMa TOrpy)KEHHOM B JKUAKOCTb 4YacTH TeJja.
OrnpeenieHNe BHITATKUBAIOIIEH CUITBI, ACHCTBYIOIICH Ha
TEN0, TNOrpyxkEHHOe B  KUAKOCTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEN CHUJIbI, AEHCTBYIOIICH
Ha TEJIO B JKHUJIKOCTH, OT Macchl Teaa. OIbITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTHh  BBITAJIKUBAIOLLIECH
CWJIBI, IEUCTBYIOIICH HAa TENO B >KUIKOCTH, OT 00bEMa
MOIPYKEHHOU B KUIKOCTh YaCTU TeJla U OT ILNIOTHOCTH
JKUJTKOCTH. KonctpynpoBanue apeomMeTpa WId
KOHCTPYUPOBaHHE  JIOAKM W  OIpeaesieHue €€

Ipy30M0bEMHOCTH

4.10

@duznueckue  SABIEHUS B IPHUPOJAE:  BIIMSHHUE
aTMOC(epHOT0 JaBJICHHS Ha )KUBOW OpPraHu3M, TUIaBaHUE

pBIO

411

TexHuueckue YCTpPONCTBA: COOOILAOIIUECS COCYIbI,
YCTPOMCTBO BOJONPOBOJA, TI'MAPABIMYECKHNA Ipecc,
MaHOMeTp, OapoMeTp, BBHICOTOMEp, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOIIHOCTD, OHEPT'UA

5.1 Mexanundeckas pabota
5.2 Mexanudeckast MOIITHOCTh
53 [lpocThie MeXaHWU3MBI: pblYar, OJOK, HaKJIOHHAs
' iockocTh. [IpaBuiio paBHOBeCHs phlyara
5.4 [TpumeHeHne npaBuiia paBHOBECHS pbluara K OJIOKY
«3onoTtoe  mpaBwio»  MexaHuku.  Koadouimenr
5.5 MOJIE3HOT'O necTBus MEXaHU3MOB. IIpocteie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTenmanpHast SHEPTUM TeJa, OTHATOTO HaJ 3eMIEH
5.7 Kunetnueckas sHeprus
5 g [lonnast mMexanuuyeckasi dHeprusi. 3aKOH H3MEHCHHS U
' COXpaHEHHsI MEXaHUYECKOH SHEPTHH
5.9 [TpakTuyeckue paboOTHI:




###Par###Onpenenenne pabOThl CHIBI TPEHUS TIPH
PaBHOMEPHOM JIBIDKCHHH TeJla 10 TOPHU30HTAIBHON
noBepxHocTH. MccnenoBaHwe yclIoBHI paBHOBECHS
ppuara. M3mepenne KIIJI HakIOHHONW IJIOCKOCTH.

N3yuenune 3aKoHa COXpaHEHUSI MEXaHUYECKON YHEPTUU

dusznueckue SIBICHUS B npupoac: pblHaru B TCJIC

5.10
4eJI0oBeKa
TexHuyeckne yCTpOMCTBA: pblyar, IOABWXKHBIA U
5.11 HETOJABHKHBIA OJIOKH, HAKJIOHHAs IJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B ObITY
8 KUIIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI COECPKAHUS
pasjena JJIeMeHTa
TEIUUIOBBIE ABJIEHUA
OCHOBHBIE  IOJIOKEHHUS  MOJIEKYJISIPHO-KUHETUYECKOMN
6.1 TEOpUU CTPOEHMs BelecTBa. Macca M pa3Mmepsl
. MoOJIeKYyl.  ONBITBI, NOATBEPKAAIOIIME  OCHOBHBIE
MIOJIOXKEHUSI MOJIEKYJISIPHOKUHETUYECKON TEOPUU
Mogenn  TBEPAOro, JKUAKOIO W ra3000pa3HOro
6.2 cocTosHUM BemecTBa. Kpucramuimdeckue u amopHbIe
Tena
OOBsicHEHHE CBOWCTB Ta30B, KUAKOCTEH W TBEPABIX Tel
0 6.3 Ha OCHOBE TIOJOXKEHUH MOJIEKYIIPHOKUHETHYECKON
TEOpUU
6.4 CMauuBaHue ¥ KalWUISIPHBIC SIBICHUS
6.5 TennoBoe pacmmpeHue U cxaThe
5.6 Temneparypa. CBs3b TeMIepaTrypbl €O CKOPOCTBIO
. TEIJIOBOTO ABU)KECHHS YaCTHIL
57 Buytpennss sneprus. CriocoObl U3MEHEHUS! BHYTpEHHEH
. SHEPruu: TEIJIoNepeaaya U COBEpIIeHUE pabOThl
6.8 Buael temonepenauu: TEMIONPOBOJHOCTh, KOHBEKLIUS,




HU3Ty4YCHUC

Komnuectso  TemnoTel. YaenbHas — TEINIOEMKOCTH

6.9
BELIECTBA
TernmooOMeH u TemyIoBOE€ paBHOBecHE. YpaBHEHHUE
6.10
TEIJIOBOro OanaHca
611 [InaBnenue U OTBEpEBaHNE KPUCTATUIMUECKUX BEIIECTB.
' VY nenbHas TemioTa riaBiIeHUs
[lapooOpa3zoBanue U  KoHIeHcanusi. VcmapeHwue.
6.12 Kunenue. VnpenbHas  Temiora mapooOpa3oBaHUS.
' 3aBUCUMOCTb TEMIIEPATYpbl KUIEHUS OT aTMOC(HEPHOro
JaBJICHHUS
6.13 BraxxnocTs Bo3myxa
6.14 DHeprus TomIMBa. Y ieJbHasl TeII0Ta CropaHus
[Mpuamuner  pabotel  TeruoBbix —apuratenein  KIIJ
6.15 TEIJIOBOr0O ABUraTess. TemioBble ABUTATEeNId U 3alluTa
OKpYKaroIleu cpebl
3aKOH COXpaHEHHUsSI M MPEBPAILCHUS SHEPTHH B TEIIJIOBBIX
6.16
nporueccax
[IpakTryeckue pabOTHI:
H#HHHPar###0nbITel 10 OOHAPY)KEHHUIO JIEUCTBUS CHII
MOJICKYJISIPHOTO TIPUTSIKEHUS.
#HHPar####OnbITBL  TI0  BBIPALMBAHUIO  KPUCTAJIJIOB
MOBAapPEHHOM COJIM WM caxapa.
#HHPar###OnbeITE 1o HaOJIIOJEHUIO TEILUIOBOTO
6.17 paciIMpeHus ra3oB, )KUJIKOCTEH U TBEPABIX Tell.

#HPar###Onpenenienne TaBleHUs BO3AyXa B OayuloHE
HINPHILIA.

H#HHHPar###0OnbITbI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH
JIABJICHUS] BO3JyXa OT €ro o0béMa M HarpeBaHus WIU
OXJIaXKICHUSI.

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

JJINHBI CTOJ0MKA KHNOAKOCTH B TepMOMeTpI/I‘ICCKOﬁ




TpyOKe OT TeMIEepaTyphl.

#H##Par#H##Ha0monenne W3MEHEHUS BHYTpECHHEH
SHEPrUU Tela B pe3yibTaTe Teruionepenayn u padoTsl
BHEITHUX CHIL.

#H##Par###lccnenoBanrue SBJIEHUSA TEIUIOOOMEHA TMpHU
CMEIIMBAHUM XOJOJTHON U TOpsYEi BOJIBI.
#HH#Par#H##Onpenenenue KOJIMYECTBA TEIJIOTHI,
MOJIYYEHHOTO BOJIOW TPH TEIJIOOOMEHE C HarpeThiM
METAUTHYECKUM IIITUHAPOM.

#H##Par###Onpenenenue  yaeIbHOU TEIUIOEMKOCTH
BEIIECTBA.

#HH##Par#H###lccnenoBanue npoiecca UCIapeHusl.
##HPar###OnpeniesieHne  OTHOCUTENIBHOM — BJIAXKHOCTH
BO3/TyXa.

#H#Par#H##Onpenenenre yaeabHOW TETUIOTHI TIABICHUS

JIBJA.

6.18

dusnueckue SBICHHS B TPUPOJAC: MOBEPXHOCTHOE
HATSOKCHHWE ¥ KaMWULIPHBIC SBJICHHS B IPUPOJIE,
KPHCTAIUTBI B IpHpojIe, u3nydenne CollHIa, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bI; 00pa30BaHKUE POCHI, TYMaHa,

HWHes, CHera.

6.19

TexHuueckne  yCTpPOWCTBA:  KamWUIAPHI, MPUMEPHI
WCIIOJIb30BAaHUSl KPUCTAIIJIOB, KHMJIKOCTHBIM TEPMOMETD,
JaTYUK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, THUTPOMETPBI, NCHUXPOMETp, MapoBas TypOuHAa,

ABUTATCJIb BHYTPCHHECTO CIOPpaHUs.

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHMA

7.1 DnekTpuzanus Ten. [[Ba pojia aIeKTpUUeCKUX 3apsiioB
B3anmoneiictBue  3apspkeHHBIX  Teln.  3akoH  Kyiona

7.2 (3aBUCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEJl OT
BEJIMYMHBI 3apsIIOB U PACCTOSIHUS MEKAY TEJIaMu)

23 Onexrpuueckoe nosie. Hanpsyk€HHOCTD 31EKTPUUECKOTO

I10JIA. HpI/IHI_II/IH Cyneprno3nuun 3JICKTPUICCKUX nojieu




(Ha KaYECTBEHHOM ypPOBHE)

Hocurenn »snexkTpudeckux 3apsaoB. OJIEeMEHTapHBIN

7.4 anekTpuyeckuit 3apsa. Ctpoenue aroma. IlpoBonHuku u
JIUDJIEKTPUKU
7.5 3aK0H COXpaHEHUS IEKTPUICCKOTO 3apsia
- DONeKTpUueckuid  TOK.  YCJIOBHUS  CYyLIECTBOBaHHS
' ANEKTPUYECKOT0 TOKA. VICTOYHMKYN MOCTOSIHHOTO TOKa
HeiictBus INEKTPUYECKOTO TOKa (TeruioBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJIKOCTAX U razax
- Onextpuueckas uenb. Cwia ToOKa. OIEKTPUUECKOE
. HaIpsHKEHNE
29 ConpoTuBiieHue MIPOBOJHUKA. VY nenbHoe
' COINPOTHBIICHUE BEILIECTBA
7.10 3akon OMa 11 yyacTKa Lenu
IlocnenoBarenpHOE W MApaJUICIBHOE  COCIMHEHUE
7.11
IIPOBOJHUKOB
PabGota M MOIIHOCTb 3JEKTPHUUECKOTO TOKAa. 3aKOH
7.12
Jxoynsa — Jlenna
213 DNEKTpUYECKUE IEeTH W IMOTPEOUTENN AICKTPUICCKOM
' sHepruu B ObITy. KopoTkoe 3amblkaHne
IlocrositHHBIE MarHWTHL. B3anMoneicTBHE MOCTOSHHBIX
7.14
MarHuToB
MaruutHoe mnone. MarHuTHoe mojie 3eMJid U €ro
7.15
3HAUEHUE JJIs )KU3HU Ha 3emiie
216 OmnsIT Opcrena. MaroHuTHOE 1OJIE DIEKTPUUECKOTO TOKA.
' IIpuMeHeHne 2IEKTPOMAarHuTOB B TEXHUKE
JlelicTBME€ MarHUTHOrO TOJISI HA TMPOBOJHUK C TOKOM.
717 DnexTpoaBUraresp NOCTOSSHHOrO ToKa. Mcmnonb3zoBaHue
' AJEKTPO/BUraTee B TEXHMUYECKHUX YCTPOMCTBaX M Ha
TpaHCIopTe
7.18 Onbitel  @apajges.  SIBineHue  3JIE€KTPOMarHUTHOMN




unaykiuu. [Ipasuio Jlenma

DIIEeKTPOTeHEPATOP. CriocoOmr MOJTydSHUS
7.19 3JIEKTPUYECKOU SHEPIumu. DNEeKTPOCTAHIINI Ha

BO300HOBIISIEMBIX UICTOYHHKAX YHEPTUU

[IpakTrueckue pabOTHI:

OnBITHI 110 HAOTIOACHHUIO JICKTPU3AIUU TEJ WHIIYKITUCH

Y TIPU COTIPUKOCHOBEHHUHU.

HccnenoBanue nAelcTBUA OSICKTPUUECKOTO TIONS Ha

MIPOBOJAHUKH U TUIIIEKTPUKH.

COopka ® TmpoBepkKa pabOTHl SIEKTPUUYECKON IETH

MOCTOSTHHOTO TOKA.

W3mepenue u peryiupoBaHmie CUJIbI TOKA.

N3mepenue u perynupoBaHe HaMPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, HJIYILIETO Yepe3

PE3UCTOP, OT COMPOTHUBIICHHUS PE3WCTOPA U HATPSKCHUS

Ha pe3UCTope.

OnbITHL, JIEMOHCTPHUPYIOIINE 3aBHCHUMOCTh

ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
7.20 JUTHBI, TUTOIIAU TIOTIEPEYHOTO CEYCHHS U MaTepuara.

[IpoBepka mnpaBuia CIOXKEHHUS HANPSHDKEHUWA  TIPU
MOCJIeI0BAaTEIbHOM ~ COCIMHEHUH JIBYX PE3HCTOPOB.
[IpoBepka mpaBuiia Al CHIIBI TOKa MPU MapaieTbHOM
COeMHEHUU  pe3ucTopoB.  Ompenenenue  pabOTHI
ANEKTPUYECKOTO TOKa, HIYHIETO 4Yepe3 Ppe3uCTop.
OnpeneneHre  MOLIHOCTH  3JIEKTPUYECKOTO0  TOKa,
BbIJIENIsIEMOIl Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, WAYLIETO 4Yepe3 JaMIOUKy, OT HamlpsKEeHUS
Ha Hell. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MardmMTHOI'O BSaHMO,Z[efICTBHSI IIOCTOAHHBIX MAar”HHUTOB.
W3yueHre MarHUTHOTO TOJIS MOCTOSIHHBIX MarHUTOB MPH
ux oObeAMHEHMH |  pasaeieHuu. McciemoBanue
JEUCTBUA JEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OneITbl,  JEMOHCTPUPYIOLIUME  3aBUCHUMOCTb  CHJIBI




BBaHMOﬂeﬁCTBHﬂ KaTylIKyu ¢ TOKOM W MAaruuTa OT CHUJIbL
TOKa MW HaIpaBJICHUA TOKa B KaTYIIKE. HSyquHe

HCﬁCTBHﬁ MArofuMTHOIO II0Jid Ha IMPOBOAHHUK C TOKOM.

KounctpynpoBanue u H3y4YeHHUE paboThI
3JIEKTPOJIBUTATEIIS. 3mepenue KITA
3JIEKTPOJIBUTATEIHHOMN YCTaHOBKH. OnbIThI 1o

HUCCIICAOBAHHIO ABJICHUA BJIGKTPOMaFHI/ITHOf'I HWHAYKIWHA:
HUCCIICIOBAaHUC W3MEHEHHI 3HAYCHUSI H HaIpaBJICHUA

HHAYKIOHUOHHOI'O TOKA

7.21

dusznueckue SBJICHUS B TPUPOJEC: DICKTPUUECKHE
SBICHUST B  aTtMocdepe, DIEKTPUYECTBO  KUBBIX
OpPraHW3MOB, MATHUTHOE TOJIe 3eMJIH, peid MOIIOCOB,
POJIb MarHUTHOTO TOJIS JJIsl )KU3HU Ha 3eMile, MOJSIPHOE

CHSIHHC

7.22

TexHudeckue yCTPOWCTBA: 3JIEKTPOCKOIN, aMIIEpMETp,
BOJIbTMETP, PEOCTAT, CUETYUK IIEKTPUYECKOM DHEPIuu,
3JIEKTPOOCBETUTENbHBIE ~ MPUOOPBI,  HAarpeBaTelbHbIE
AJIEKTPONIPUOOPHI (mpumepsr), AJICKTPUICCKUC
MPEAOXPAHUTENH, DJIEKTPOMArHUT, 3JIEKTPOJBUIaTElb

MOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOT'O TOKA

9 KJIACC
Kon
Kon snemenra [TpoBepsieMbIe AJIEMEHTHI COJIEPIKAHUS
pazzena
MEXAHUWYECKMUE ABJIEHUA
Mexanuueckoe JABMKEHME. MarepuanbHas — TOYKa.
81 Cucrema orcuéra
g 8.2 OTHOCUTEILHOCTh MEXAHUYECKOI'O IBUKEHUS
8.3 PaBHOMEpHOE MPSAMOTIMHEHHOE ABIKEHHE
##HPar##HepaBHOMepHOE MPSAMOIMHENHOE JBUKEHHE.
8.4 Cpeansis ©  MIHOBEHHass CKOpPOCTb Tejla  IpHU

HCPAaBHOMCPHOM ABUXXCHUU




Yckopenue. PaBHOyCKOpEeHHOE NPSMOJIMHEHHOE

8.5
JIBUKCHHE
8.6 #HHPar###CBoooHoe magenue. OnsITe! [anuies
###Par###PaBHoMepHOE JBUKEHUE TI0O OKPYKHOCTH.
8.7 Ilepuon u wacrora oOpamienus. JluneitHas u yrioas
ckopocTH. LleHTpocTpeMuTeTbHOE YCKOPEHHE
8.8 Ilepsrii 3axoH HeroToHa
8.9 Bropoii 3axkon HeroToHa
8.10 Tpetwnii 3akon HeroToHa
8.11 #HH#APar###] [puHIIUTT CYyTIEPIIO3UITUN CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
#HH#HPar###Cuna TpeHus: cuia TPEHUs CKOJIBXEHUS,
8.13 CUJIa TPEHHS MTOKOS, IPYTHUE BUIBI TPCHUS
#HHHPar####Cuna  TSKECTM U 3aKOH  BCEMHUPHOTO
514 TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaIeHUS
Jewxkenue  mmaner  Bokpyr  Cosnma.  IlepBas
815 KOCMHU4YecKasi cCkopocTb. HeBecoMoCTh U neperpysku
516 PaBHOBecue MarepuanbHON TOUKHA. AOCOIIOTHO TBEPI0E
' TEJ0
###Par###PaBnoBecue TBEPAOro Tela C 3aKPEIUIEHHON
847 OChI0 BpauieHus. MomeHT cuiibl. LIeHTp TsxecTr
8.18 Nmnynsc Tena. U3menenue ummnynbca. MIMnynbce cuiibl
8.19 3aKOH COXpaHEHHs UMITYJIbCa
8.20 #HHHPar###PeakTHBHOE NBIKEHIE
8.21 Mexanundeckasi paboTa 1 MOITHOCTh
PabGora cun TsbkecTH, ynpyroctd, TpeHus. CBs3b
8.22 SHEPTUU U PAOOTHI
) [loTennmanpHass dSHeprust Tela, MOMHATOTO  HAJ
8.23 MOBEPXHOCTHIO 3eMIn
8.24 [ToTeHIManbHas YHEPTUS CIKATOM MPYKHUHBI
###Par###Kunetnueckas  sHeprus.  Teopema 0O
8.5 KMHETHYECKOU SHEPIUU
8.26 H##HHPar###3axoH coxpaHeHUsT MEXaHUIECKOW YHEPTUN




8.27

[TpakTrueckue pabOTHI:

Ormpenenenne cpeaHeil CKOPOCTH CKOJIBKEHUs Opycka
WIM JIBIDKEHUS IIApUKa 110 HAKIOHHOW IUIOCKOCTH.
OnpeneneHre yCKOpeHUsl Tena MpU PaBHOYCKOPEHHOM
JIBM>KCHHUH IO HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH TIpU
PaBHOYCKOPEHHOM JIBH>KEHHH 0€3 Ha4aJlbHOM CKOPOCTH.
[IpoBepka THIOTE3bI: €CIAM TMPH PABHOYCKOPEHHOM
JIBUKEHUHM O€3 HAa4YaJlbHOM CKOPOCTH IMYTH OTHOCSTCS
KaK psa HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKHA BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIBKCHHUS
OT cCuibl HOpMaJbHOTO JaBieHus. Omnpenenenue
kod(dduimenTa TpeHUs CKoNbkKeHus. OrnpeneyieHue
KECTKOCTU TpYyXKuHBL. OrnpeneneHue padOThHl  CUIIBI
TPeHHST TP PABHOMEPHOM JIBIDKCHWH Tela TI0
TOPU30HTAIbHON MoBepXHOCTH. OrmpeaeneHue padOTHI
CHIIBI  yOpyrocTh  IpU  INOABEME  Ipy3a  C
UCTIOJIb30BAHUEM  HEMOABM)KHOTO ¥ IOJBIIKHOTO

OJIOKOB

8.28

du3nueckue sSBJICHUI B mpupoac: NpuiiiBbl U OTJIUBBLI,
JABMOXKCHUC IIJIAHCT CoHeyHOM CUCTCMbI, PCAKTHUBHOC

JABHXKCHUC JKHMBBIX OPIrraHU3MOB

8.29

TexHuueckne  yCTpOMCTBA:  CHUIOMETp, JAaTYUKHU

MIOJIO’KEHUSI, PACCTOSIHUSI U YCKOPEHUSI, PAKEThI

MEXAHUWYECKUE KOJIEBAHUA 1 BOJIHBI

KonebatensHoe nBmxenue. OCHOBHBIE XapaKTEPUCTHKH

- KoJIeOaHU: TIEPUO/I, 9aCTOTa, aMIUTUTY 1A
9.2 Marematuueckuit U IIPY>KUHHBIN MAasITHUKU.
' [IpeBparenue sHepruu npu KoiaedaTeI-HOM ABHKEHUN
03 3aryxaromue KoJjiebaHus. BwIHYyXJIeHHBIC KOJIeOaHMS.
' Pe3onanc
Mexannueckne BOJHEL. CBONCTBAa MEXaHHUYECCKHX BOJIH.
9.4 [IpononpHBIE W TOTIEpeYHBbIC BONHBL J[JTMHA BOJIHBI H

CKOpOCTb €€ pacnpocTpaHeHus1. MeXaHU4EeCKHUE BOJIHBI B




TBépI[OM TECIIEC, celicMUYeCKHE BOJIHBI

9.5 3ByK. ['poMKOCTbH 1 BhICOTA 3ByKa. OTpakeHUE 3ByKa
9.6 HNudpas3Byk u yapTpa3Byk
[pakTtuyeckue pabOTHI:
OmnpeneneHue 4acTOTBl W Hepuoja  KosiebaHui
MaTEeMaTHYeCKOTO MasiTHUKA.
OnpeneneHrie 4acToThl ©  THepuoAa  KoseOaHUit
NPY>KUHHOTO MasiTHUKA
97 HccnenoBanue 3aBHCMMOCTH — NEpHOja  KOJCOaHMIA
' NOJBEIIEHHOTO K HHUTH Tpy3a OT JUJIMHBI HUTH.
HccnenoBaHre 3aBUCUMOCTH  Tiepuoja  KoJeOaHH
NPY)KMHHOTO MasTHUKAa OT Macchl rpysa. [IpoBepka
HE3aBHCHUMOCTH nepuoaa KoJie0aHui rpy3a,
MIOJIBEIIICHHOTO0 K HHUTH, OT MAacChl Tpy3a M KECTKOCTH
NpYyXUHBL. M3MepeHne ycKopeHus: CBOOOHOTO TaICHHUS
du3uvecKue SBICHHUS B MPUPOJIE: BOCHPUATHE 3BYKOB
9.8 KUBOTHBIMH, 3E€MIICTPSCEHHE, CEHCMUYECKHE BOJIHBI,
I[yHaAMH, 3XO
99 TexHuueckue yCTPOMCTBA: 3XOJOT, HCIOJIb30BAHUE

yIbTpa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMATrHUTHBIE BOJIHBI.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

10.2 [IIkana 351eKTPOMarHUTHBIX BOJIH

10.3 OnexTpoMarHuTHas npupona ceta. CKOpPOCTh CBeTa.

' BousiHOBBIE CBOMCTBA CBETA

[IpakTuyeckue paboOTHI:

10.4 W3ydyeHue CBOWCTB  DJICKTPOMArHUTHBIX BOJH C
MTOMOIIIbIO MOOMITEHOTO TenedoHa
®dusnyeckue SABICHUS B Mpupoie: OHOIOrHuecKoe

10.5 JIEHCTBHE BHJIIMOTO, yABTPaPHOIETOBOTO u
PEHTIE€HOBCKOI'O U3JIy4eHUI

106 Texnuueckue YCTpPOMCTBA: UCIIOJIb30BAHUE

QJICKTPOMArHUTHBIX BOJIH JJIA COTOBOM CBSI3HU




11

CBETOBBIE ABJIEHWA

11.1 JlyueBast monens cBeta. IcTOUHHMKY cBETa
11.2 [IpsiMonuHEHOE pacpOCTPaHEHHE CBETA
Otpaxenue ceta. IInockoe 3epkano. 3aKoH OTpaKEHUS
11.3
CBETa
114 [Ipenomnenune cBera. 3aKOH MpPETOMJICHHUS CBETA.
' [TonHOE BHYTpEHHEE OTpAKEHHE CBETA
11.5 Jlunza. Xog jtydeii B TUH3E
116 OnTnueckast cuctema (oToarnmnapara, MUKPOCKONA U
' TeJecKomna
117 I'maz xak onTtudeckas cucrema. bim3opykocTs H
' JAIbHO30PKOCTh
118 Paznoxenue 6emoro ceera B criektp. OmnbiTel HproTOHA.
' CrnoxeHune creKTpalibHbIX 1BETOB. Jlucnepcus ceera
[TpakTHueckue pabOTHI:
#H#Par###1ccnenopanue 3aBUCUMOCTH yria
OTpaXeHUs CBETOBOTO JIy4ya OT yIJia MajeHUs.
#HHPar###113yuenrie  XapakTepUCTHK  HM300pakeHus
MpeIMeTa B IUIOCKOM 3€pKajie.
#H#Par###ccnenoBanue 3aBUCUMOCTH yriia
IPEJOMJIEHUSI CBETOBOIO Jiyya OT YIJla MaJeHus Ha
119 IPaHULIE «BO3JIYX — CTEKIION.
' #Hi#Par##lonyuenne  nM300pakeHU € MMOMOIIBIO
coOuparoriei TMH3bI.
#HH#Par###Onpenenenue  (QOKYCHOTO PpacCTOSHUS U
OIITUYECKOH CHIIBI cOOMparoIei TNH3BL.
HHHPar###OneITEl IO pa3lioKeHHIO 0enoro ceera B
CHEKTD.
HHAPar###O0nbpITEI 110 BOCHPHATHIO I[BETa IMPEIMETOB
MIPU UX HAOIIOICHUN Yepe3 IIBETOBBIC (PHIIBTPHI
®dusnyeckue ABIeHUs B npupone: 3atMeHus ComiHia u
11.10 JlyHbl, 11BeTa TEJ, ONTHUYECKHUE SIBIICHUS B aTMocdepe
(uBeT HEeOa, pedpakius, paayra, MUPax)
11.11 Texnuueckue YCTPOMCTBA: OUKH, IIEPUCKOII,




12

(bOTO&HHapaT, OIITHYCCKHUE CBETOBOAbI

KBAHTOBEBGIE ABJIEHUA
191 Onwitel Pesepdopna w maHerapHas MOJEiNb aTOMA.
' Mogens aroma bopa
129 Hcnyckanne W TMOTJOLIEHHE CBETa aTOMOM. KBaHTHL
' JIuHeiyaTeie CIEKTPHI
12.3 PanuoaxktuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3TydeHHUs
124 Ctpoenne atomMHoro sapa. HykinoHHas Mojzeinb
' aTOMHOTO sifpa. M3oTomnsl
125 PagnoakTuBHBIE TpeBpaimieHus. [lepuon momypacmana
' ATOMHBIX SIEP
12.6 SnepHbie peaknuu. 3aKOHBI COXPAHECHHS 3apsIOBOTO U
' MacCOBOTO YHCEI
12.7 DHeprus CBA3U aTOMHBIX siiep. CBsA3b MAacChl U YHEPTUU
128 Peaknuu cunTesa u nenenus saep. VICTOUHUKY SHEPrun
' ConHua u 3B€37
1.9 Slnepnass sHepretuka. JlelicTBUE  paJMOaKTUBHBIX
' M3ITydeHUH HA KUBBIC OpPTraHU3MbI
[IpakTrueckue padbOTHI:
HaGmroieHne CIUIOMIHBIX W JIMHEHYATBIX CIEKTPOB
12.10 U3ITy4eHUS.
HccnenoBanue TPEKOB: M3MEPEHHE JHEPTUU YACTHUIIHI
0 TOPMO3HOMY ITyTH (110 poTorpadusim).
N3mepenue paguoakTuBHOTO (hoHA
Ousnyeckue SABIEHUS B TPUPOAE: ECTECTBEHHBIN
PaaNoaKTUBHbIN ¢omx, KOCMUYECKHE Ty4H,
12.11 paauoaKTUBHOE W3JIyYCHUE TMPUPOTHBIX MHUHEPAJIOB,
JICUCTBUE PAAUOAKTHBHBIX HW3JIYYEHU HAa OpPraHu3M
yeJioBeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIVBUYAJIHBIN JO3UMETD, Kamepa Bunbcona




INPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON
MNPOI'PAMMBI OCHOBHOI'O OBIIIETI'O OBPA3OBAHUA

Kon
NPoBePsIEMOro
TpeOOBaHMSI

IIpoBepsiemble TPeOGOBAHUS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOro ypoBHsI OCBOEHHS OCHOBHOI1 00pa3oBaTe/iLHOI
NMPOrpamMMbl OCHOBHOT0 00111ero o0pazoBanusi Ha ocHoBe ®I'OC

[lonumanue ponu  GU3MKKM B HAy4dHOM  KapTUHE  MUDA;
chopMHUPOBAaHHOCTH 0a30BBIX MPEICTABICHUNA O 3aKOHOMEPHON CBA3U
U TI0O3HABAEMOCTH SIBJICHHH TPHUPOABI, O pOJH DSKCIIEPHUMEHTa B
buszuke, o0 cucTeMooOpasywomieil poau GU3MKA B Pa3BUTHU
€CTECTBEHHBIX HAyK, TEXHUKM ¥ TEXHOJOTHUH, 00 DBOIOLUHU
(UBUYECKUX 3HAHWK M WX POJHM B IIEJIOCTHOM €CTECTBEHHOHAYYHOM
KapTHHE MHpa, O BKIAJE€ POCCUUCKUX W 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOILIECCOB OKPYKAIOIIETO

MUpa, pPa3BUTHUE TEXHUKU U TEXHOJIOTUU

3HaHus O BUAAX MaTepuu (BEIIECTBO M TOJE), O JABM)KEHUH Kak
croco0e CyIIecTBOBaHUS MaTepuH, 00 AaTOMHO-MOJIEKYJIIPHOI Teopuu
CTPOCHHUSI BEILIeCTBa, O (PU3UYECKOH CYIIHOCTH SIBICHUH NPHUPOJIBI
(MEXaHUYECKHX, TEIUIOBBIX, JJEKTPOMATHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS 110 ONHUCAHUIO UX XapaKTEPHBIX CBOIMCTB U
Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SBICHUN
B OKpYXalolleM MHpe, BbIIEISAS UX CYIIECTBEHHbIE CBOWCTBA

(mpu3HaKM)

BHaI[eHI/Ie OCHOBAaMM MOHSITHIHOI'O anmapara M CHUMBOJIMYCCKOTO
SA3bIKa (bPISI/IKI/I U UCIOJIb30BAHUC UX IJId PCUICHUA YHQGHBIX 3aja4,
YMCHHUEC XapaKTCPpU30BaATb CBOMCTBA TCI1, (1)I/I3I/I‘-IGCKI/IG SBJICHUA H

MMPOLECCChI, UCITIOJIB3YA (I)YH,Z[aMeHTaJ'ILHBIe N OMIIUPUYICCKUEC 3aKOHBI

YMeHre onnuchIBaTh HN3Y4YCHHBIC CBOMCTBA TEII U (1)I/I3I/I‘ICCKI/IC SIBJICHHA,

HCIIOJIb3Ys (bI/I3I/I‘{€CKI/Ie BCJINYHNHBI

Bnajgenne ocHOBaMH METOJOB HAy4yHOTO TIO3HAHUS C Yy4ETOM
COOJTFOICHHS TIPaBIJI O€30TIaCHOTO TPyJa: HaOMIoJeHHE (HU3HIECKUX
SIBJICHU

YMEHHE CAMOCTOSITEIbHO COOMPAaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY




U3 JJaHHOrO Habopa 00OpynoBaHMs MO MHCTPYKIHH, OINHUCHIBATh XOJ
OTIbITa U 3alMCHIBATh €T0 Pe3yNbTaThl, GOPMYIMPOBATH BHIBOBL;
MIPOBEJICHUE MPSIMBIX M KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEIUYUH:
YMEHHE IUJIAHUPOBAaTh HU3MEPEHMs, CAMOCTOSITEIbHO COOMpAaTh
HKCMEPUMEHTAJIbHYI0 YCTAaHOBKY [0 HWHCTPYKIUH, BBIYUCIATH
3HaU€HUE BEJIMYMHBl U AHAIM3UPOBATH IOJYYEHHBIE PE3YJIbTaThl C
y4€TOM 3aIaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHHUI;
IIPOBEJICHUE  HECIOXKHBIX  OKCIEPUMEHTAIBHBIX  HMCCIIEOBaHMI;
CaMOCTOATENIbHO  cOOMpaTh HKCHEPUMEHTANbHYIO YCTaHOBKY H
IIPOBOAMTH  MCCIEAOBAHWE IO  WHCTPYKLUUHM,  MPEIACTaBIATH
HOJy4YEeHHBIE 3aBUCUMOCTH (PU3MUYECKUX BEJIUYMH B BHJE TaOIUIl U
rpauKOB, YYUTHIBATh IOTPEIIHOCTH, J€1aTh BHIBOJbI IO PE3yIbTaTaM

HCCICOOBaAHUA

[lonumanue  XapaKTepHBIX  CBOMCTB  (U3MYECKUX  MOJCIICH
(MaTepuasibHasi TOYKa, aOCOJIFOTHO TBEPOE TEO, MOJECIH CTPOCHUS
ra3oB, XWJKOCTEH W TBEPIBIX TeJ, IUIAHETapHAs MOJECIb aTroma,
HYKJIOHHasi MOJEJIb aTOMHOIO f]ipa) U yMEHHME NPUMEHATh MX AJIs

00BsICHEHUST (PU3UUECKUX ITPOIIECCOB

VYMenue oOBICHATH (I)I/ISI/I‘-IGCKI/IC mponeccol U CBOMCTBaA TCJI, B TOM
qucCjiI€ MW B KOHTCKCTC CI/ITyaI_[I/Iﬁ MMPAaKTUKO-OPUCHTHPOBAHHOT'O
XapaKkTepa, B YaCTHOCTH, BbIABJIATH IIPUINHHO-CIICACTBCHHBIC CBA3U U
CTPOUTH 00BSICHEHHE C OHOpOﬁ Ha U3Y4YCHHBIC CBOMCTBa (I)I/IBI/I‘-IGCKI/IX

HBHGHHﬁ, (bl/ISI/I‘IGCKI/Ie 3daKOHBbI, 3dKOHOMCPHOCTHU U MOACIN

YMeHue pemath pacuéTHble 3amaud (Ha 0ase 2 — 3 ypaBHEHHH),
UCIONB3YS 3aKOHBI W (OpMynbl, CBs3bIBaOIIME (pU3MUECKHE
BCJIMYMHBI, B 4YAaCTHOCTH, 3allUChIBATh KpaTKOC YCJIIOBHUEC 3aJayu,
BBISBIISITh HEIOCTAIONINE JaHHBIC, BBHIOMPATH 3aKOHBI M (OPMYIIHI,
HeoOXOoIUMBIC ISl €€ pelIeHUs], UCIOIh30BaTh CIIPABOYHEIC JTAHHEIC,
MMpOBOAUTH paC‘-IéTBI U OHOCHUBATH PCAIUCTUYHOCTL IIOJIYUCHHOTO
3HaYeHUs (PU3MUYECKON BEIMYMHBI; YMEHHUE OIPENeNiATh Pa3MepHOCTh

(bu3nUecKoil BeTMUMHBI, TOJIYYCHHOH NPH pEIIeHUH 3a/1a4u

YMeHue XapakTepu3oBaTb NPHUHLUIBl ACHCTBUS  TEXHUUYECKHUX
YCTPOMCTB, B TOM 4YHCJE OBITOBBIX NMPHUOOPOB, M MPOMBIIIIEHHBIX
TEXHOJIOTUYECKUX MPOLECCOB 0 X ONUCAHHIO, UCIOJIb3Ys 3HAHHS O

CBOMCTBaX (DU3MYECKUX SBICHUHA W HEOOXOAUMBbIC (PU3NUECKHE




10

3aKOHOMEPHOCTH

VYMeHue UuCHonb30BaTh 3HaHMS O (U3NYECKUX SBICHUAX B
MOBCEHEBHON KM3HM JJsi  oOecneueHWss OE30MacHOCTH — TPH
oOpamieHud ¢ OBITOBBIMM ~ OpUOOpaMH M TEXHUYECKUMH
YCTPOMCTBAMHU, COXPAHEHUS 3JIOPOBbSI M  COONIONEHUS HOPM
HKOJIOTMYECKOTO TIOBEJEHUS B OKpY’KaloLlell cpezae; MOHUMaHHe
HEOOXOJMMOCTH TMPHUMEHEHUsS JOCTIKEHUH (PU3MKH M TEXHOJOTH

AJI1 palluOHAJIIBHOTO IMTPUPOAOIIOJIb30BaHUA

11

OneiT TOMCKa, TpeoOpa3oBaHUs U MpeAcTaBleHUus HHDopMauu
(buU3MYECKOTO CONEpKaHUs C HCIOJIb30BaHUEM HH(OPMAIIMOHHO-
KOMMYHUKATHUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATH JOCTOBEPHOCTH
MOJIy4deHHOW WHGOpPMAIlMd Ha OCHOBE HWMCIOIIMXCA 3HAHUW |
JIONIOJIHUTEIIbHBIX ~ WCTOYHMKOB; YMEHHME  MHCIOJb30BaThb  IpH
BBITIOJIHEHUH Y4Y€OHBIX 3aJaHUil HAyYHO-TIOMYJSIPHYIO JIUTEPATYpy
(U3UYECKOTO COJEpIKaHUs, CIIPAaBOYHBIE MaTEPHAIbI, PECYPCHI CETH
WutepHer; BmageHue 0a30BbIMM  HaBBIKAMH  TpeoOpa3oBaHUs
uHPOpMalMi W3 OJHOW 3HAKOBOH CHUCTEMBI B JpPYryi0; YMCHHE
co37aBaTh COOCTBEHHBIC IHCHMEHHBIE M YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(I)OpMaI_[I/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COePKAHUSA
1 MEXAHWYECKMUE ABJIEHUA
11 Mexanudeckoe aBWKeHHe. MarepuanbHas Touka. (Cucrema  OTCUETa.
' OTHOCHUTENBHOCTh IBUKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe JBUKeHUE. CpenHsast ckopocTb. Dopmyna i
1.2 BBIYHCIICHUS CpeHel ckopoctu: V = S/t
PaBHOMEpHOE TPAMONMHEWHOE NBH)KEHUE. 3aBUCHMOCTb KOOPJIWHATHI Tejla OT
BpPEMEHHU B Clly4yae paBHOMEPHOIO NPSIMOJIMHEWHOTO JIBHKEHUS:
13 (1) =x,+vt
I'paduku 3aBUCUMOCTH OT BPEMEHM Uil IPOEKLUUU CKOPOCTH, IPOEKIHMU
MepeMeIlleHus, IyTH, KOOpJAUHATHl MpPU PABHOMEPHOM MPSIMOJIMHEHNHOM
TIBYKEHUH
3aBUCUMOCTh KOOpPJIMHATBl TeJda OT BPEMEHM B CJIy4ae PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO IBUKEHMUSL:
2
S =vg # i+ ay = ;
2
@opmyibl ISl TOPOEKLUUU MEPEeMELIEHUs, MPOEKIUN CKOPOCTH M TPOEKIUH
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM IPSIMOJIMHEHHOM JIBUKEHUHU:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'paduku 3aBUCHMOCTH OT BpEMEHHM JJS MPOEKUUH YCKOPEHUs, MPOEKIHUU
CKOPOCTH, TPOEKIHUU MEepEeMEIIeHUsl, KOOPJUHATHI MPH PaBHOYCKOPECHHOM
IPSIMOJINHEHHOM JIBUKEHUN
CBobonHoe naaeHue. PopMyinbl, ONMCHIBAIOIINE CBOOOJHOE MAaJeHHUE Tella 10
1.5 BEPTUKANIM (JABM)KEHHE Tejla BHU3 WM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH

3emun). I'paduku 3aBUCHMOCTH OT BpEMEHH JJIsi MPOEKLIHUU YCKOPEHWS,




IPpOCKOHUN CKOPOCTH MW KOOPAUHATHI IIpU CBO6OI[HOM nmaacHuu TeEjla II0

BEPTUKAIIA

CkopocTh paBHOMEPHOIO JBMJKEHHUS Teja 10 OKpyxkHoctu. Hampasnenue
CKOPOCTH.

@opmyna ISl BBIYMCICHHS CKOPOCTH YE€pe3 pajuyC OKPYKHOCTH M MEPUOJ

oOparlieHus:
2nR
L=
T

LlenTpocTpemuTenbHoe ycKopeHwe. HampaBiaeHne UEeHTPOCTPEMUTEIBHOTO

1.6 yckopenusi. Dopmyiia 1151 BBIYUCICHUS] YCKOPEHUS:
2
a. — L
=R
dopmyra, CBA3BIBAIOIIAS IEPHOJ] M YACTOTY OOpaIieHus:
1
V= —
T
Macca. [InotHocTs BemecTBa. @opmyiia i BBIYUCICHUS TITIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas ¢uzudeckas BennuuHa. ClIoKeHue Chl
19 SBnenune unepruu. [lepriii 3akon HetoToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHUs Tejla U BEKTOpa CUIIbI, IEUCTBYIOIIEH Ha
TENO0
Bzaumoneincteue ten. Tpernit 3akoH HeroToHa:
1.11 F 21 _P-l—}E
112 TpeHue mMokost U TpeHUue CKoNbkeHHsl. PopMyna AJis BBIUUCIECHUS MOYJIS CHUJIIbI

TPCHUA CKOJIbKCHUA:




F_=u-N

1.13

Hedopmanust Tema. Ynpyrue u Heynpyrue aedopmanuu. 3aKOoH yHOpyrou
nedopmanuu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOG TATOTeHHE. 3aKOH BCEMHUPHOI'O TAT'OTCHUA:

My - M4
F=g L1 _2%
R
Cuna TspKecTd. Y CKOpeHHe CBOOOHOTO TaICHUS.
dopmyna 1715l BBIYACICHUS CHITBI TSDKECTH BOJIM3H MOBEpXHOCTH 3emun: F = mg.
JBuxenue mianet Bokpyr Connua. IlepBas kocMuyeckasi CKOpOCTb.

HesecoMocTs u nieperpysku

1.15

Nmnynbc Tena — BekTopHas Gu3nUYecKas BEIMYHHA.
=m0

Nmnynbc cucrtemsl Tell. U3meHeHnne umimyibca. MMIynbe cusibl

1.16

3aKoH COXpPaHCHUSA UMITYyJIbCA IJIA 3aMKHyTOI>i CUCTCMBI TCJI:
D=0, i, U, =const

PeakTtuBHOE ABHXKEHHE

1.17

Mexannueckas pabota. @opmysa 1 BEIYUCIECHUS PaOOThI CHIIBIL:

A=F5ooscx

Mexanndeckass MOIITHOCTD:

=24
I

1.18

Kunernueckas u NOTCHIUAJIbHAS SHCPI'Us. (I)OpMy.Ha JJI4 BBIYMCIICHUA

KUHETUYECKON DHEPIUU:

HE)E
Ey ="

Teopema o kuHeTHUecKOU sHeprun. Gopmyia s BBIYUCICHNS TOTCHIIMAIIBHON




OHEPIuM T€jia, IOAHATOrO

HaJ 3eMIei:

E,=mgh

MexaHuueckas OHCPIUA:

E=E;.+E 2
119 3aK0oH COXpaHEHHUs MEXaHWYECKOU sHeprun. Dopmyia JiJisl 3aKOHa COXPAHCHUS
MEXaHUYECKOU SHEPruu B OTCYTCTBUE CHII TpeHusi: E = const.
[IpeBpalieHne MEXaHUYECKOW SHEPTUHU IPU HAJIMYUU CHIIBI TPEHUS.
[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Peryar. Moment cuisl: M - FI.
VYcnoBue paBHOBECHS phluara:
M +M +..=0
1.20
[MonBuxHbIii 1 HenoABMXKHBIN O6510KK. KIIJI mpocThIX MEXaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBiienue TBEpIOTO TEIIA.
®opMyna 715 BBIYUCICHUS 1aBJICHUs TBEPIOTO Tena:
F
P= G
191 JaBnenue raza. ATMocepHOe 1aBlIeHUE.
' I'mapocraTuyeckoe 1aBieHUE BHYTPH KUIKOCTH.
dopmyna JJ1s1 BBIYMCICHUS JaBJICHUS BHYTPHU KUIKOCTH:
P=pgh+Dg,
1.22 3akoH [lackans. I'mapaBnnyeckuii npecc
3akoH Apxumena. QPopMyna s ONpPENETCHUS BBITAJKUBAIOLIEH CHJIBI,
JICUCTBYIONIEH HA TEJIO, MOTPYKEHHOE B )KUAKOCTh WIIH Ta3:
1.23

F_jlm_ =pgV

YcaoBue miapaHus Teja. Ilnapanue CYAOB 1 BO3QYXOILJIaBaAHUC




1.24

Mexanndyeckne KojebaHusl. AMIUIMTY[a, TEpUOJ M YacToTa KoJjeOaHUH.

®dopmyia, cBA3BIBAOLIAS YACTOTY U IEPUOJL KOJIEOaHUI:

1.25

MaremaTtnueckuii W NPYKUHHBIM MasATHUKU. lIpeBpamienue sHEpruv npu

KoJIe0aTeIbHOM JBHXXCHHUH

1.26

3aryxaromue kojaebanus. BeiHykneHHbie koedanus. Pezonanc

1.27

MexaHndecKre BOJIHEL HpOI[OJ'H)HI)Ie N TOICPCUYHBIC BOJIHEBI. HJ'II/IHa BOJIHBI U

CKOPOCTb PaCHpPOCTPAHCHHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh U BbICOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha TpaHUIIE

nByX cpell. H(pa3ByK U yabTpa3ByK

1.29

Ipaxmuueckue pabomuol

W3Mmepenue cpenHell IUIOTHOCTH BEILIECTBA; ApXHMMEIOBOM CHIIBL, >KECTKOCTH
NPYXUHBL; KO3((UIMEHTAa TPEHUS CKOJIBXKEHMS; paOOThl CHUJIBI TPEHUS, CHIIbI
YIPYTOCTH; CpeJHEeH CKOPOCTH JBMXKEHHUS OpycKa MO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHusi Opycka Npu JABWKEHMHM 110 HAKIOHHOM IUIOCKOCTH; YacTOThl M
nepuosa KoiebaHWd MaTeMaTHYeCKOro MasiTHMKA; YacTOThl U IEepHoja
KoJieOaHWW MPY>KWUHHOTO MasiTHUKA, MOMEHTA CHJIbI, IEUCTBYIOIIETO0 HAa phIUar;
paboThl CWJIBI YNPYTOCTH TPH TOIBEME Tpy3a C TMOMOIIBI HEMOJABM)KHOTO
6J10Ka; pabOTHI CHIIBI YIPYTOCTH NPHU MOIBEME Ipy3a C MOMOUIbIO MOJBUKHOTO
OJ0Ka.

HccnenoBanne 3aBUCHMOCTH apXUMEIOBOW CHJIBI OT 00BbEMa MOIpPYKEHHOM
JaCTHu TC€Jaa U OT INIOTHOCTHU KHUJAKOCTH, HC3aBUCHUMOCTHU BBITaJIKI/IBaIOIJ_[efI CHIJIBI
OT MaccChl TeJa; CUJIbl TPEHUSI CKOJIBKEHUS OT CUJIbI HOPMAJIbHOIO JaBJICHUS U OT
poZla OBEPXHOCTHU; CHJIBI YIPYIOCTH, BO3HUKAIOIIEH B NPYXHUHE, OT CTEIEHU
nepopManuu MpYKUHBI;, YCKOPEHUs] OpycKa OT yrila HakJIOHA HaIpPaBIISIONICH;
nepuosia (4acToThl) KojeOaHUM HUTSHOTO MasATHUKA OT JJIMHBI HUTH; MEpPHOAA
Kosie0aHUH NMPYKMHHOTO MAasATHUKA OT MAacChl Ipy3a U KECTKOCTH MPY>KUHBI;
UCCJIEZIOBAHUE HE3aBUCUMOCTHM Iepuoja KoneOaHUi HHUTSHONO MasiTHUKAa OT

Macchl Tpy3a. [IpoBepka yciioBHs paBHOBECHS phluara

1.30

Qusuueckue A6neHus 6 npupode: TIPUMEPbl JABWKEHHS C pa3IMYHBIMHU
CKOPOCTSIMH B )KUBOM U HEKHUBOW NPUPOJIE, TEUCTBUE CUIIBI TPEHUS B IPUPOJIE U

TCXHUKC, TPHUIHMBBI W OTJIHBBI, ABHXCHUC IIJIAHCT ConHeyHoMn CHCTCMBI,




PEAaKTUBHOE JIBMKEHUE JKUBBIX OPTaHU3MOB, pblYaru B TEJIC YEJIOBEKA, BIUSIHUE
aTMOC(EpHOTO [IaBJICHWS Ha >KMBOW OpraHW3M, IUIaBaHHWE pPbIO, BOCIPHATHE

3BYKOB XMUBOTHBIMHU, 3€EMJICTPACCHHUC, celicMUJecKue BOJIHBI, IYHAMH, 3XO

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTP, AATYHUKU IIOJIOKCHHA, PACCTOAHUA U
YCKOPCHUA, AUHAMOMCTpP, I[MOAIIHWIIHUKH, PAKCTHI, pbIiyar, HOHBH)KHBI?I 41

HGHOZ[BI/DKHLIﬁ 6JIOKI/I, HaKJIOHHAasg IINIOCKOCTb, MPOCTHIC MCXAaHU3MLI B 6I>ITy,

L3l cooOmIaroImuecs: CoCy/bl, YCTPOMCTBO BOJOIPOBOJA, THAPABIMYECKUI Mpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
HCIOJIb30BAHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI  MOJICKYJISPHO-KMHETUYECKOH  TEOpHUM  CTPOEHUS

2.1 BenlecTBa. Mojenu TBEPAOro, )KUIAKOro U ra3000pa3HOro COCTOSIHUN BEILECTBA.
Kpucranmmieckne u amopHbIe Tena

25 JlBikeHne dacTur BemecTBa. CBA3b CKOPOCTH JBM)KEHHS 4YacTUI[ C

' Temreparypoil. bpoyHoBckoe aBmkeHue, Tuddy3us

2.3 CMauuBaHue U KalWUISIPHBIE SIBICHUS

2.4 TemuioBoe paciMpeHue U cxaTue

2.5 TemnnoBoe paBHOBecHE

26 Buytpennsis sHeprusi. Pabora m Temutomepenada Kak CIOCOOBI W3MEHEHHS

' BHYTPEHHEHN HEPrUn

2.7 Bugpl Teronepeaaun: TeIUIONPOBOIHOCTD, KOHBEKIIHS, U3TyICHUE
HarpeBanne wu oxnaxkaenue T1ed. KomudecTBO  TemIOTHL. Y eibHas
TEIJI0EMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHUs PHEPrMM B TEIUIOBBIX IpoOlleccax. YpaBHEHHE TEIUIOBOTO
OanaHca:

2.9

QO +0, +..=0
Hcnapenne u koHJeHcauus. V3MeHeHue BHYTpeHHEW SHepruu B Ipolecce
210 ucrapeHuss M KoHAeHcauuu. Kumenwe Kuakoctu. VYaenpHas —TeIuioTa
' napooOpazoBanus: L = Q/m
2.11 BrnaxnocTs Bo3ayxa




2.12

[InaBnenne u kpucraumzanus. V3MeHeHHEe BHYTpEHHEH OSHEpruu mpu

IUIABJICHUU U KpUCTAJIJIM3allH. YJIGJ'II)HaSI TCIJIOTA IIJIaBJICHUA !

,_0

m

2.13

BryTpeHHss dHEeprus cropaHus TOIUIMBA. Y I€JIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=Q/m

2.14

[Tpuntumner padoTs! TermaoBsix aBurateneit. KI1J[ remmoBoro asuraTess

2.15

Ipaxmuueckue pabomul

M3MmepeHne ynenbHONW TEMIOEMKOCTA METAJUIMYECKOTrO LWJIMHAPA; KOJTUYECTBA
TEIUIOTBI, TIOJyYEHHOTO BOJOW KOMHATHOW TEeMMEPaTypbl (QUKCUPOBAHHOMN
MAacChl, B KOTOpPYIKO ONYIIEH HArpeTbld UWIUHIP; KOJWYECTBA TEIUIOTHI,
OTJAAQHHOI'0 HArpeThbiM LMWIMHIAPOM, IIOCJIE OIYCKAHUS €ro B BOJY KOMHATHOWU
TEMIIEPATypbl; OTHOCUTEJIBHOW BIIAXKHOCTUM BO3AYyXa; YAEIBHOM TEIUIOTHI
miaBieHuss Japaa.  HccienoBanue WM3MEHEHMS TEMIEPATYpbl BOJABL  IIPH
Pa3IUYHBIX YCIOBUAX; SIBICHUS TEIIOOOMEHAa MpPHU CMEIIMBAHUU XOIJIOJAHOW U

ropsmeﬁ BOJBI; IpOoLEeCCa UCIIAPCHUSA

2.16

Qusuueckue A61eHUA 6 npupooe: TIOBEPXHOCTHOE HATSKEHHE W KalMUIIpHbIE
SBJIEHUSI B MPHUPOJE, KPUCTALIBI B Npupoje, uznydeHue CoiiHIa, 3aMep3aHue

BOJI0EMOB, MOPCKHE Opu3bl; 00pa3oBaHKUE POCHI, TyMaHa, UHES, CHETa

2.17

Texnuueckue ycmpoiicmea: KalWUBIPbL, IPUMEPBI UCIIOJIb30BaHUS KPUCTAILIOB,
KUJKOCTHBIM TEPMOMETp, AATYUK TEMIIEPATYphl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOHHA, BUTATEIb BHYTPEHHETO

CropaHus

OJIEKTPOMATI'HUTHBLIE ABJIEHNA

3.1

BHCKTPI/ISaI_[I/IH TCII. I[Ba BHAA SJICKTPUUYCCKUX 3aPsA10B

3.2

B3aunmoneiictBre 3apsokeHHBIX Tell. 3akoH Kynona

3.3

3aKOH COXpaHEHHs dIEKTPUIECKOT0 3apsiia

3.4

Onextpuueckoe mnone. HanpskEHHOCTH 3nekTpudeckoro mnoss. [lpuHumn

CYIMEPIIO3UIINH SJIEKTPUUECKHUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu QJICKTPHUYCCKUX 3apAd0B. I[eﬁCTBHe QJICKTPHUYCCKOIro II0Jid Ha

QJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/II(I/I " JUDJICKTPUKU

3.6

IlocTossHHBII BHGKTpI/I‘IeCKI/Iﬁ TOK. HeﬁCTBHH QJICKTPHUYCCKOI'0 TOKaA. Cuita Toka.




Hanpsixenue.

I =g/t,U=A/q

QHCKTpI/I‘{CCKoe COIIPOTUBJICHHC. YaenbHOE SJICKTPUYICCKOC COIMPOTUBJICHUC!

3.7 R =pl/S
38 3akon Oma i ygactka sekrpuueckoit nenu: | = U/R
[TocnenoBarensHOE COETMHEHHUE POBOTHUKOB:
L =1, U=U+U,. R=R +R,
1 1 1 2
3.9 [lapannensHoe cCoOeIMHEHHE POBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 7
CwMmenanHble COeTMHEHUS! TPOBOIHUKOB
Pabota 1 momHOCTh 251ekTprueckoro Toka. A = Ult, P = Ul
3.10
3akoH [[xoynsa — Jlenna:
3.11 O=I"R-t
312 OmeiT Opcrena. MarHuTHOE T0JIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHMHM
MarHUTHON UHIYKIIUH
313 MarauTHOE TMOJI€ TMOCTOSHHOTO MarHurta. B3anmomencTBHe MNOCTOSIHHBIX
MAarHuToB
3.14 JleiicTBrE MarHUTHOI'O NOJIs1 HA IPOBOJHUK C TOKOM
3.15 OnsiTel @apanes. SABieHne 3neKkTpoMarHuTHON MHAYKLMK. [IpaBumno Jlenna
Ipaxmuueckue pabomul
N3mepenne  2JIEKTPUYECKOTO  CONPOTUBJIEHUS  PE3UCTOpPA;  MOLIHOCTH
AJIEKTPUIECKOTO TOKA; PaOOTHI JIEKTPUUECKOTO TOKA.
3.16 HccnenmoBanue 3aBUCUMOCTH CWJIBI TOKA, BO3HHKAIOMIETO B IMPOBOIHHKE

(pe3ucTopsbl, TaMIIOYKa), OT HAMPSHKEHUS HA KOHIAX MPOBOJIHUKA; 3aBUCUMOCTH
CONPOTUBJIEHUS OT JJIMHBI MPOBOJHHKA, IJIOMIAJAN €r0 MOMEPEYHOr0 CEYEHUs U

YACIIBHOTO COITPOTUBJICHHUS.




HpOBepKa mpaBuja JJIA 3JICKTPUUCCKOTI'O HAIIPAXKCHHA IIPU IMOCICA0BATCIIBHOM
COCAVMHCHUH MPOBOAHHUKOB, IIpaBuWjia IJIA CHJIBI JSJICKTPUYCCKOro TOKa IIpH

napajijieIbHOM CO€AMHEHUH ITPOBOHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue a61eHUs 6 Npupode: DSICKTPUUECKUE SBICHHS B aTMocdepe,

3.17 ANEKTPUYCCTBO KHUBBIX OPTaHM3MOB, MATHUTHOE TOJIe 3eMITH, JApei( MOI0COoB,
POJIb MAarHUTHOTO TIOJISI JIJISI J)KU3HH Ha 3eMJIe, MOJISIPHOS CHSHUE
Texnuueckue ycmpoticmea: SIACKTPOCKOIN, aMIEpMETp, BOJBTMETP, PEocTar,
CUETYMK  DJIGKTPUYECKOM  SHEPTUH,  OJICKTPOOCBETHTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTeIbHBIC AIEKTPOTPHUOOPHI (mpumepsr), AJICKTPUUYCCKHE
MpPEeIOXPAaHUTENH, DSJIEKTPOMArHUT, JJIEKTPOJBUrATeNlb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DnexkTpoMarHuTHbIE BOJHBL [1Ikana 3eKTpOMarHUTHBIX BOJIH
3.20 JlygeBast mojienb cBeta. [IpssMonrHEIHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTtpaxxeHus ceta. [Imockoe 3epkaio
3.22 IIpenomiienue cBeTa. 3aKOH MPENOMIIEHHSI CBETA
3.23 Hucnepcus cera
304 JIunza. Xox myuedr B nuH3e. DOKycHOE paccTosHHE JUH3BL. OnTUYeckas cuia
' aunsel: D = 1/F
3.25 I'ma3 kak ontnyeckas cucrema. OnTudeckue mpruOopbI
Ipakmuyeckue pabomol
###Par###l3MepeHne ONTHYECKOH CHIIBI COOWparomie JUH3bI; (OKYCHOTO
paccTosiHus COOMpAroIIeid TMH3BI (TI0 CBOMCTBY PaBEHCTBA pa3MEpOB MPEAMETA U
M300paKeHUs, KOrJa MpeaMeT PAacIoIOKeH B JBOMHOM (oOKyce), moKazaTems
3.26 IIPEJIOMIIEHUS CTEKJIA.
###Par##llccnenoBanue CBOIICTBA M300paKEHUS, MOTYYCHHOTO C MOMOIIBIO
coOuparomieil JIUH3bI;, W3MEHEHHUs (POKYCHOTO PACCTOSIHHSI JBYX CII0)KEHHBIX
JUH3; 3aBUCUMOCTU yrja MpPeOMIICHUS CBETOBOTO Jiydya OT yIyia MaJeHus Ha
TPaHULE «BO3JIYX — CTEKIIO»
3.7 Qusuyeckue aenenuss 6 npupoode: 3arMenuss Conmuua u JlyHel, 1nBera Teu,
' onTHYECKHUE siBJIeHUs B atMocepe (1iBeT Heba, pedpakiius, paayra, MUpax)
398 Texnuueckue ycmpoticmeéa: OYKH, TIEPHUCKOI, QoToammapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBEGIE ABJIEHUA
4.1 PanuoaktuBHOCTh. Anb(a-, O6era-, raMma-u3nydeHus. Peakiuu ansga-u Oera-




paciajia

4.2 Omneitel Pe3epdopna o paccesauio anbda-gactuil. [ImanerapHas Moaenb atToma

4.3 CocraB aToMHOTrO simpa. M30TOmBI

4.4 Ilepuon nomypacnazga aTOMHBIX sIIEp

4.5 SnepHble peakuy. 3aKOHBI COXPAHEHUS 3aps10BOI0 M MaCCOBOT'O YUCEI
Qusuueckue A61eHUs 6 npupode. €CTECTBEHHBIM pPaJMOAKTUBHBIN (OH,

4.6 KOCMUYECKHE JIy4d, pPaJUOAKTUBHOE W3IIyUCHHE MPUPOJIHBIX MHUHEPAJIOB,
NeHCTBUE paJIMOAKTUBHBIX U3ITyYEHUI Ha OpraHu3M YeJloBeKa

47 Texnuueckue ycmpouicmea: CUEKTPOCKON, HHINBHUIYAJIbHBIN TO3UMETpP, Kamepa

BI/IJ'II)COHa, AACPHAasA SOHEPTCTUKA
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