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IHOACHUTEJIbBHAS 3AIINCKA

Jannas nporpamma peanusyerca B MbBY «lllkoma Ne 41» cormachHo
y4eOHOMY TIUIaHY JJis OOYydYaronIuxcsi OCHOBHOIO oOmiero ooOpaszoBanus (8-9
kiaccel) Ha 2024-2025 yuyeOHblli Ton B 9 Kjacce u Ha yriyOnEHHOE HU3ydeHUE
yueOHOoro mnpeamera «®dusuka» orBogutrcs 136 wacoB B 9 kmacce (4 uaca B
HEZEIIO.

Pabouast nporpamma yuebHoro npeamMera «®dusuka» cocTaBieHa Ha OCHOBE
paboueit mporpammbl k smHUH YMK H. C. Ilypsiuesoit, H. E. Baxkeesckoii
«Dusuka 7-9 kimacce» U ¢ ydyeroM pabodeil mporpammbl mo Bocnutanuio MBY
«IIIkona Ne 41».

PaGouass mporpamma mo ydyeOHOMy mnpenmery «®Dusuka» (yriryOaEéHHbBIN
YPOBEHBb) BKJIIOYAET TMOSCHUTENBHYIO 3allUCKy, COAEpXKaHHe OOy4eHHUs,
IUTAHUPYEMBIE PE3yJIbTaThl OCBOCHHUS MPOrpaMMbl MO (U3HKE, TEMaTHYECKOE
IUIAaHUPOBAHMUE.

Henau n3ydenust PU3MK B OCHOBHOM IIKOJIE CIAEAYIOIINE:

- MpUOOpETEeHNE 3HAHUN O MEXaHUYECKUX, TETIOBBIX, SJIEKTPOMArHUTHBIX U
KBaHTOBBIX SIBJICHUAX, PU3NUECKUX BETMUMHAX, XapPAKTEPHUIYIOITUX ITH SBICHUS;

- (opMupoBaHWE yMEHUW HAOIIOJATh MPHUPOJHBIC SBICHUS W BBINOIHATH
OMBITHI, J1a0OpaTOpHblE pabOThl M JKCHEPUMEHTAIbHBIE HCCIECIOBAHUS C
WCIIOJIb30BAHUEM  HM3MEPUTENbHBIX MPUOOPOB, IIUPOKO NPHUMEHSEMBIX B
MPAKTUYECKOM KU3HHU;

- MIOHMMAHHUE CMbICIIA OCHOBHBIX HAYYHBIX MOHATHH (PU3UKU U B3aUMOCBSI3H
MEXKy HUMU;

- 3HaKOMCTBO C METOJOM HAy4YHOrO ITO3HAHMsS M METOJaMH HCCIEIOBaHUS
OOBEKTOB ® siBIeHWH mnpuponbl. OBnazeHue OOIMIEHAYYHBIMU TIOHSTHIIMHU:
OPUPOJIHOE SBJIEHUE, SMIIMPUUECKH YCTAaHOBJICHHBIN (akT, nmpoliema, THIOTe3a,
TEOPETUYECKHUI BBIBOJI, PE3YJIbTAT IKCIIEPUMEHTAIBHON POBEPKU;

- (hopmMupoBaHUE MPEACTABICHUHN 0 GU3NUECKON KapTHHE MUPA;

- pa3BUTHE IO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX CIIOCOOHOCTEH
yJalmxcsi, Iepeaadya UM OIbITa TBOPUYECKOU EATEIIbHOCTH.

B ocHoBy Kkypca (u3uMKH TOJOXKEH pAJ  HACH, KOTOpbIE MOXKHO
paccMaTpuBaTh Kak MPUHIIUIIBI €70 TOCTPOCHHS.

HNness uesoctHocTH. B COOTBETCTBMHM C HEUW KypC SBIAETCS JIOTMYECKHU
3aBEpIICHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesoB (GU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCHUYECKOM, TaK U COBPEMEHHON (DU3UKH; YpOBEHb MNPEICTABICHUS
Kypca yUUThIBAET TO3HABATEIbHBIE BOBMOKHOCTH YUYalUXCSl.

HNnes mnpeemcrBenHoctu. CoaepxkaHWe Kypca YUYUTBHIBAET MOJATOTOBKY,
NOJIYyYEHHYIO YYallUMHUCS Ha MPEAIIECTBYIOIIEM JTane MpH HU3YYEHUU
€CTECTBO3HAHUS.
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Nnesn BapumatuBHOcTH. Ee peanmms3anus mO3BOJISET BBIOpATh ydaluMCs
COOCTBEHHYIO «TPAaCKTOPHIO» W3ydeHUs Kypca. s STOoro mpemycMOTpeHO
OCyIIECTBIIEHNE YpOBHEBOW nuddepeHmanuu: B MporpaMMe 3ajJ0KEHBI JBa
YpOBHS  HM3yueHHS  MaTepuaia —  00s3aTelbHBIH, COOTBETCTBYIOIIHA
o0pa30oBaTeILHOMY CTaHIAPTY, U TIOBBIIICHHBIMH.

Unes rerepanuzanuu. B cOOTBETCTBUM C HEHl BBIIEIEHBI TAKUE CTEP’KHEBBIC
MOHATHUS, KaK DHEPTUs, B3aUMOJICHCTBHE, BEIIECTBO, Mojie. Bemymmm B Kypce
SBIIICTCSI M TIPEACTABICHUE O CTPYKTYPHBIX YPOBHIX MaTCPHUH.

Nnesn rymanutapuszanmuu. Ee peanuzanus NpeArnosaraeT HCIOIb30BaHUC
I'YMaHHTAPHOTO TOTCHIHMAa (DU3NYCCKON HAyKH, OCMBICIICHUE CBS3M Pa3BUTHS
¢u3uku C  pa3BUTHEM OOIIECTBa, MHPOBO33PEHUYECKUX, HPABCTBEHHBIX,
IKOJIOTHYECKUX TpobsieM. Mest cnupanbHOro mocTpoeHus: Kypca. Ee Boinenenue
OOyCIIOBJIEHO  HEOOXOJUMOCTHIO  ydeTa  MaTEeMaTH4YeCKOW  MOJrOTOBKHU
MO03HABATEILHBIX BO3MOKHOCTEH yUaITuXcsl.



COJAEPKAHUE YYEBHOI'O ITPEJIMETA

dusnueckoe 00pa3oBaHME B OCHOBHOW IIIKOJIE€ JIOJDKHO OOECIEUUTH
dbopmupoBaHrue y OOYyYaloOlIMXCSl MPEACTABICHUI O HAy4YHOM KapTUHE MHpa —
BXHOTO  pecypca  HAyYHO-TEXHHMYECKOro  Tporpecca,  O3HAKOMJICHHE
oOyuaronmxcs ¢ (GU3NYECKUMU M ACTPOHOMHUYECKUMU SIBJICHHUSIMH, OCHOBHBIMH
OPUHLUANIAMA  pabOThl MEXaHU3MOB, BBICOKOTEXHOJOTUYHBIX YCTPOWCTB U
npuOOpOB, pa3BUTHE KOMIIETEHIIMI B PEIICHUH WHXCHEPHO-TEXHUUECKUX U
HAYYHO-HCCIIEeIOBATEIbCKHX 3a/1ad.

OcBoenue yueOHOro mnpenMera «®Pusnka» Ha yYrayOJEHHOM YPOBHE
HANpaBJIeHO Ha pa3BUTHE Yy OOydYalOIUXCs TMPEACTaBICHUH O CTPOCHUH,
CBOICTBaX, 3aKOHAX CYUIECTBOBAaHUSA M JBWKEHHUS MaTepuu, HA OCBOCHHE
OOy4YaromIMMHUCS OOIIUX 3aKOHOB M 3aKOHOMEPHOCTEW NPUPOAHBIX SIBICHUH,
CO3JaHME YCJIOBHM s (QOPMUPOBAHUS HMHTEIUIEKTYaJbHbIX, TBOPYECKHX,
TpaX/TaHCKHX, KOMMYHHMKAIIHOHHBIX,  HH(QOPMAIIMOHHBIX  KOMIIETCHIIHA.
OOyuvaromuecss OBIAACIOT HAyYHBIMH  METOJAMHU  PEIICHHS  PA3TUYHBIX
TEOPETUYECKNX W TPAKTHUECKHUX 3aj7ad, YMEHHSIMH (POpPMYITUPOBATH THIIOTE3HI,
KOHCTPYHUPOBATh, IMPOBOJUTh OSKCIHEPUMEHTHI, OIEHWBATh M aAHAJIU3UPOBATH
MOJIyYEHHBIE PE3YJIbTATHI, COMIOCTABIISATh X C OOBEKTUBHBIMU PEATUSIMU JKU3HU.

VYyeOubii  mpeamer  «®Pusmka»  cnocoOCTByeT  (GOPMHPOBAHUIO Y
oOyyarommxcsik yMeHU 0e30IMacHO HCIOJIb30BaTh J1abopaTopHOEe 000pYyAOBaHUE,
NPOBOJNTH  ©CTECTBEHHO-HAYYHBIE  HCCICIOBAaHUS M DKCHEPUMEHTHI,
aHAIM3UPOBATh  TOMYUYEHHBIE  pPE3ydbTaThl, TNPEACTABIATH W HAYYHO
apryMEHTUPOBATH MMOJYUYEHHbIE BBIBOJIBI.

N3yuenue npenmera «®Pusnka» B 4acTd (POpMUpOBaHUS y OO0ydYaIOMIMXCA
HAyYHOTO MHUPOBO33PEHUS, OCBOCHHUS OOIICHAYYHBIX METOJIOB (HAOJII0JECHUE,
U3MEpPEHHe,  OSKCIIEPUMEHT, MOJEIUPOBAHKE), OCBOEHUS  IPAKTHUYECKOIO
MPUMEHEHUSI HAYYHBIX 3HAHUW (DM3UKU B KU3HH OCHOBAHO HA MEXKIIPEIMETHBIX
CBA3AX ¢ mpeameTamu: «Marematukay, «HbopMaTukay, «Xumus», «buonorusy,
«l'eorpadpusa», «Ixonorus», «OCHOBBI O€30MACHOCTU >KU3HEACATEIHLHOCTH,
«Ucropusy, «Jlureparypa» u ap.

Beenenue.

Uro m kxak m3ydaor (usuka u actponomus. Ucropuss (opmupoBaHus
Hayku. Ousmueckue sBieHus. HaOmomenus u  akcrepuMeHT. ['umoresa.
dusnueckue BeaWYUHbI. EauHuniel BenuuuH. M3mepenue usnueckux BETUYHH.
®uznyeckue mnpubopel. IlloHsTHE O© TOYHOCTH U3MEpeHUl. AOCOJIOTHAS
NOrPelIHOCTh. 3amuch pe3yJbTara MPSAMOr0 HM3MEpPeHHsl €  Y4eToM
a0coJII0THOM NOIPEIIHOCTH. MexnynapoaHas cucremMa €VHHLI.
Omnocumenvnaa nozpewtHocms. YMEHBIICHHE TMOTPEIIHOCTH U3MEPEHUM.
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N3mepenne Manbix BennunH. PDusnuyeckas Teopusi. Pu3MUYECKUE 3aKOHBI U

rpaHullbl UX NpUMEHUMOCTH. Du3nka ¥ TexHHKa. HaydHbld METOJ TO3HAHWS.

Ponr  ¢usukun B QopMHpOBAaHMM  €CTECTBEHHO-HAYYHOW  I'PaMOTHOCTH.

CTpyKTypHBbIC YPOBHU MAaTePUU: MUKPOMHUP, MAKPOMUP, MEraMup.
MexaHu4ecKkue siBJICHUSA.

Mexannyeckoe NBMKEHHE M €ro BHJbL. MarepuanbHas TOYKa KaK MOJEIb
¢uszuyeckoro Tena. OTHOCUTEIBHOCTh MeXaHWYecKoro JBrkeHus. Cucrema
orcueta. Duznueckue BEIUYUHBI, HEOOXOIUMBIC [Jisi ONHCAHUS JBUXKEHUS U
B3aUMOCBSI3b MEXIy HUMHU (IIyTh, NepeMellleHue, CKOPOCTh, YCKOPEeHUe, BpeMs
nBkeHus1). Paamyc-BekTop. PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHEHHOE
nBrkeHre. UTHBapUAHTHOCTHh yCKOpeHusi. MrHoBeHHasi CKOpocTh. CpeaHsis
ckopoctb. KuHemaTuyeckue ypaBHeHHUsI TNPSAMOJMHEHHOI0 JIBHKEHUS.
['paduyeckoe mpencTraBieHUE MEXaHMYECKOrO  JIBMKEHUA. PaBHOMepHOe
JBWKEHUE 10 OKpykHOCTU. [lepuoa m yactora oOpamienus. JIuneitHas u yriaosasi
CKOPOCTh. L[eHTpOCTpeMUTENIBHOE YCKOPEHUE.

Bzaumonenicteue Tten. llepBeii 3akoH HperotoHa u umHepuus. Macca tena.
N3mepenune wmaccel npu  nomomu BecoB. [lnoTHocTs BemectBa. Cua.
['paduyeckoe wu3oOpakeHue cui. PaBHopaelicTByromas cui. EQWHHUIBI CHITHL
Bropoii 3axkoH Hprotona. Tperuii 3axkoH HeroTona. ['paHuusl npuMeHUMOCTH
3akoHOB HploToHa. CBOOOAHOE maaeHue Ten. Cuna TSHKECTH. 3aKOH BCEMHPHOTO
taroreaus. OnbiT KaBenauma. IlpuHmun aedcTBus KpyTWIbHBIX BecoB. Cuna
ynpyroctu. 3akoH ['yka. Bec tena. HeBecomocTh. CBSI3b MEXKIy CHIION TSKECTH U
Maccoit tena. Junamomerp. Cuna tpeHusa. TpeHHe CKOJbkeHUs. TpeHue moKosl.
Tpenne B mpupoae u TexHuke. IlpuHOMN orTHOcHTeabHOCTH ['anmJes.
JIBHKeHUe Tesl Mo JeMCTBUEM HECKOJbKHUX CHJI.

Nmnynbc. 3aMKHyTas cUcCTeMa Tel. 3aKOH COXpPaHEHHS MMITyJbCa.
PeaktuBHOE paBWKeHme. PeakTuBHBIM aBuraTedb. MexaHudeckas pabora.
HeoO0xoamMocTh y4eTra CWJIbBI M NMYTH NPH IepeMelleHUH Tejl. MOIIHOCTD.
Oneprus. [loreHunanbHass 1 KuHeTHYecKas sHeprus. [IpeBpaiieHue ogHOro BUaa
MEXAHUYECKON SHEPTUM B JIpyroil. 3aKOH COXpPAHEHUS IOJIHONW MEXaHMYECKOU
SHEPryuu. JHEPrus peK u BeTpa.

[IpocTeie MexaHu3Mbl. Buabl MpOCTBIX MEXAaHU3MOB. Y CIIOBUS PaBHOBECHS
TBEPAOTO TeJIa, UMEIOUIEr0 3aKPEINICHHYIO OCh ABWKEHUA. MomeHT cunbl. lenmp
msacecmu mena. Peryar. PaBHoBecue cuil Ha ppryare. Peruaru B TeXHUKE, OBITY U
npupoje. [loasuxubie 1 HenoaBwKHBIE 0ok, HakioHHas miiockocTb. Kiun.
Bunt. PaBeHCTBO pa0OT NMpu HCIOIB30BAaHUU MPOCTHIX MEXaHH3MOB («30510TO€
NpaBWJIO MeEXaHUKW»). [lpumeHeHne TmPOCThIX MexaHu3MoB. Koadduiment
MOJIE3HOTO JICUCTBUS MEXaHU3MA.
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JlaBnenue TBepAbiXx Tel. Engununbl usmepeHust aaBiaeHus. CrocoObl
M3MEHEHUS JaBieHus. [laBineHue >kuakocte u razoB. Q0bsiCHeHHE AABJICHUS
JKHUAKOCTEd W Tra30B HAa OCHOBE MOJIEKYJISPHO-KHUHETHYECKON Teopuu
cTpoenusi BemiecrBa. 3akoH Ilackans. /[aBneHue XKUAKOCTH HAa AHO U CTEHKHU
cocyla. 3aBUCHMOCTb JaBJIEHUSl Tra3a OT TeMIepaTypbl W KOHIEHTPaluu
yactul. CooOmaroniuecs cocyapl. ['mapapnuueckue MexaHu3Mbl (IIpecc, HAcoc).
Maunometprl. Bec Boznyxa. AtmocdepHoe nasineHue. M3amepenue armochepHOro
nasieHus. OnbiT Toppruer. bapomerpel: pTyTHBIA M aHepoun. bapomertp-
anepouja. ATMocepHOEe JaBlIeHHE Ha Pa3MYHBIX BbICOTaxX. BiusHue
aTMOoc(epHOro JaBieHUs] Ha >KUBOW opraHusM. JlaBieHue >KUAKOCTH M Traza Ha
MOTPYKEHHOE B HHUX Teno. ApxuMenoBa cuina. I[lnaBanwe Tem W CyJIOB.
Barepniuans uw  BomomsmeunieHue cygHa.  Ilombem  rpy3oB  co  JAHAa.
Bo3nyxomnaBanue. I'mapocraruueckuii mapajaoxkc. Biiusinume aesiTe/ibHOCTH
yesjl0BeKa Ha atMocgepy. JkoJorndeckne npoodsembl. Hcropusi pa3BuTus
CYJI0X0/ICTBA, BO3AYXOIJIABAHUS, MCCJIEIOBAHNS MOPCKHUX IIyOMH.

Crpoenue TBepabix Ten. Kpucraaamuyeckue wu  amopdHbie Teia.
MoHokpucTta/iibl U NOJUKPUCTALIbI. [loHsITHE 00 3J/IeMeHTApPHOU siYeHKe.
Honmumoppuzm u anusorponus. CrpoeHue amop¢pubix Teida. Ilpumenenue
kpucrauioB. Jlepopmanus tBepabix Ten. Bumel nedopmanuu. Auarpamma
pactskeHusi. Co3laHue MATepHAJIOB C 33aJaHHBIMM MeXaHM4YeCKHUMU
cpoiictBaMu. CBoiicTBa TBEpPAbIX TeJl: TBEPAOCTb, YIPYroCThb, NMPOYHOCTD,
YIPYIOCTh, VIACTUYHOCTh, TBEPAOCTh.

Mexanudeckue konebanusi. 'lapmonnyeckue kosnaedanus. [lepuon, yacrora,
aMIuIuTyJa Kojebanuiti. Maremaruueckuit wmastHuk. Konebanus rpy3a Ha
npyxkune. CBoboaubie koneOanus. Ilepuoa koJiebaHuii MaTeMaTHYeCKOro M
NPYKUHHOTO MAasITHUKOB. CKOPOCTL H YCKOpPeHHE MpPH Ko0Je0aTeJbHOM
ABu:KeHun. lIpeBpamienne dsHEpruM TpU  KOJIEOATEIHHOM  JIBKCHUHU.
3aryxamwmue Koaedanus. BeinyxaeHHble koyebanus. Pezonanc. Mexanuueckue
BOJIHBI B OJIHOPOAHBIX cpenax. [IpoaosibHbIe U TONEepeuHble BOJIHBI. MexaHu3m
pacnpocTpaHeHuss BOJHBbI. J[inHa BoOJIHBL. CBA3b MEXKIYy [UIMHOM BOJIHBI,
CKOPOCTBIO BOJHBI M YacTOTOM KojeOaHWil. 3BYyK Kak MeXaHHuYecKas BOJIHA.
Hctounuku 3ByKa. 'pOMKOCTh M BBICOTA TOHA 3ByKa. TeMOp. 3aKOH OTpaKeHusI
MeXaHU4YeCKNuX BOJH. JXx0. Crtpoenme yxa 4ejgoBeka. HHTepdepeHuuss u
audpakuus BOJIH.

JleMoHcTpanum:

PaBHOMEpHOE PSIMONMHENHOE ABUKEHHE.

OTHOCUTENBHOCTD IBUKEHUS.

PaBHOYCKOpEHHOE ABUKEHHE.

CBoOoaHoe nazeHue ten B Tpyoke HeioToHa.



Hanpasnenue ckopocTu npu paBHOMEPHOM JBHKEHUH IO OKPYKHOCTH.

SBnenne uHepuuu.

B3aumopeiicTBue Teil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOopMaIiii NPy KUHBI.

CrnoxxeHue cui.

Cwuita TpeHus.

Bropoii 3axkon HeroToHa.

Tpernii 3akoH HprotoHa.

HesecomocTs.

3aKOH COXPAaHEHUSI UMITYJIbCA.

PeakTrBHOE IBUXKEHUE.

W3meHeHue 3Hepruu Tena Mpu COBEPIICHUU PabOTHI.

[IpeBpailieHnsi MEXaHUYECKOM SHEPTUU U3 OJTHOU (POPMBI B JIPYTYIO.

3aBUCUMOCTD JIaBJIEHUS TBEPAOrO TEJIA HA ONOPY OT JNEUCTBYIOLIEH CUJIBI U
IIJIOIIA/IA OTIOPBI.

OO6HapyxeHue aTMOC(PEPHOro JaBICHUS.

N3mepenne atMochepHOro AaBieHUs] 0apOMETPOM - aHEPOUIOM.

3akoH [Tackans.

['mapasanueckuii mpecc.

3akoH Apxumena.

[IpocTeie MEXaHU3MBI.

Mexanudeckue KoneOaHus.

MexaHn4ecKue BOJHBI.

3BYKOBBIE KOJIeOaHUSI.

VYcnoBus pacnipocTpaHEHHUs 3ByKa.

TenuoBble siBJICHUS

PazButne B3rsgoB Ha crpoeHue BeniectBa. CTpoeHue BemecTBa. ATOMBI U
MOJEKyJbl. JIMCKpEeTHOE CTpoeHue BelecTBa. Macca M pa3sMepbl MOJIEKYJL.
CrocoObl  u3MepeHusi pa3MepoB MoJieKyJd. OTHOCUTeJbLHAs1 MOJIeKYJsipHAs
(atromuas) macca (padora ¢ tabuauueii .. MenneseeBa.) Baussnue w4ucia
NPOTOHOB, HEITPOHOB, YJIEKTPOHOB HA CBOMCTBA aTOMOB. T€IUIOBOE JBUXECHUE
aToMOB U Mouiekys. Juddy3us B razax, KMIKOCTSIX U TBEpAbIX TenaxX. CBs3b
TEMIIEpaTypbl TeJla CO CKOPOCTHIO TEIUIOBOTO JABHMKCHUS YaCTHI] BEIIECTBA.
bpoyHnoBckoe aBu:xenue. Msmepenune ckopocreir mojiekya. OnsiTt ITepHa.
B3aumogeiictBue (NMpUTSDKEHUE M OTTAJIKMBaHHE) MOJeKysd. B3aummopgeiicTBue
YacTHLIl € DJHEPreTHYeCKOM TOYKH 3peHUusi. 3aBHCHMOCTHb arperaTHoro
COCTOSIHMSI BelIeCTBA OT ABHKEHHS U B3aMMOJACHCTBUS YACTHUIl, U3 KOTOPbIX
oHO cocTtouT. CmaumBaHme M HecMauuBaHue. KanwuisipHeie siBJIeHUS.
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Kanwuisippl. 3aBHCHMOCTh KANWLISIPHOTO TMOABEMa OT IUIOTHOCTH
JKHUAKOCTH, CTeIleHH CMAaYuBaHMsl, paguyca kanuuisapa. [lposiBienue u yuder
KANUJISIPHOCTH.

ArperatHple COCTOSIHMSL BellecTBa. MoJenu TBEPIOro, JKUJIKOTO U
raz000pa3HOro COCTOSIHUI BEIIECTBA U UX OOBSICHEHHE HAa OCHOBE MOJEKYJSPHO-
KMHETHYECKOW TEOPUU CTPOEHHUSI BEILIECTBA.

TermmoBoe paBHOBecue. Temmeparypa U ee u3MepeHue. TeMmepaTypHbie
HIKAJIbI dapeHnreiira, Peomriopa, Heabcus. AOcosroTHast
(repMoauHaMuyeckasi)  IIKajga  rTemmeparyp. Du3uyecKUilT  CMBICI
a0CcoIlOTHOTO HyJass Temmeparypbl. CBsa3p Mexay mkajgamu. Cas3b
TEMIIEPATYPbl CO CKOPOCTHIO XAOTHMYECKOIO JBWKEHHSI 4YacTUL. BHyTpeHHsA
sHeprus. JIBa cmoco0a H3MEHEHHs BHYTPEHHEW OSHEpruu: Temonepenaya u
pabora. PaGora raza npu pacmmmpeHuM. Buzasl  Teruionepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIUS, U3aydeHrne. MCTOUHMKHU U3JIyYeHHUS U CIOCOObI
perucrpauuu usjaydeHus tej. UHdpakpacHoe u3jydeHue: ero nmposiBjieHue,
o0Hapy:keHHe M wucHoJb30BaHue. [Ipumepsl Temonepenaun B OPUPOAE U
TexHuKe. KonmuecTBO TEMIOTHL. Y AeNbHas TEIJIOEMKOCTh. Y paBHEHUE TEIJIOBOTO
OanmaHca. YnenpHas TeIUIOTa CropaHus TOIUIMBA. 3aKOH COXpPAaHEHUS U
MPEBPALICHUS] SHEPTUU B MEXAHMYECKUX M TEIUIOBBIX Ipoleccax (MEepBbI 3aKOH
tepmoauHamuiku). IlpeacraBijieHne 0 HeOOPATHMOCTH TENJIOBBLIX NMPOLIECCOB.
Bropoii 3aK0H TepMOAMHAMMKH.

[InaBneHne W OTBEPACBAHUE KPUCTAUIMYECKHX TEJI. YJielbHAas TEIIoTa
nasieHus. Mcnapenne u koHaeHcauus. IlorionieHne 3Hepruu npu MCHapeHUuu
KUJKOCTU W BBIJECIEHUE €€ Npu KoHJAeHcauuu napa. Kumnenwe. 3aBUCUMOCTH
TEeMIIepaTypbl KUIEHUS OT AaBJICHUS. YJenbHas TeruioTa mapooOpa3oBaHUs U
KoHJIeHcaluu. HacblleHHbIH W HeHacCbIIeHHbIH mnap. CikukeHHe ra3os.
BrnaxxnocTts Bo3tyxa. ATMOcdepHbIe BJICHUS.

[IpuHuunel  paboThl TEmIOBBIX MaimuH. [IpeoOpa3zoBanus 3HEpPrUu B
TEIUIOBBIX MallnHax (rapoBas TypOWHa, JBUTaTellb BHYTPEHHETO CrOpaHus,
peakTuBHBIA ABUTarens). QO0bsicCHEeHHe YCTPOWCTBA W NPHHIUNA IeiicTBUSA
xoanoauabHuka. KIIJI TerutoBoi MammHbl. TeIUioBble ABUraTtesM MU OXpaHa
OKpYyXarouieni cpeabl. IKOJOrudecKkre npodjeMbl MCNOJb30BAHUS TEMJIOBBIX
MamiuH. OCHOBHbIE  HANPABJICHUA  COBEPHICHCTBOBAHUA  TEIJIOBBIX
ABHUraTeiel

3aBHCUMOCTH JIABJIEHUS ra3a JaHHOH Macchl OT 00beMa U TeMIepaTyphbl,
o0beMa rasza [JaHHOM Maccbl OT TeMmmeparypbl. ['a3oBble 3aKOHBI.
M3onpoueccsr (popmyasl, rpapuxku u GopMyIHMPOBKH Ta30BbIX 3aKOHOB).
NneanbHblii ra3. Ypasuenue MenjaesieeBa — Kianeiipona. Ilpumenenue razos
B TexHuKe. TemioBoe pacimipeHue TBEepABbIX TeJ M KUAKOCTeH. PopMybl
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TEIUIOBOI0 PpAacCIIMpPeHHusl KUAKocTed uW TBepablx Ted. Kodppuumenr
JIMHEHHOTr0 U 00beMHOr0 pacinpenus. TensoBoe pacmmpenue BOAbI.

JlemoHCcTpanumn

CxrMaeMocThb ra3os.

Huddysus B razax U KUIKOCTAX.

Mopens Xa0THYECKOTO JBUKEHUS MOJIEKYI.

Mopenb OpOyHOBCKOTO JBUKEHUS.

CoxpaHeHue 00beMa KUJIKOCTH MPU U3MEHEHUHU (hOPMBI COCy/Ia.

CuenuieHue CBUHIIOBBIX LIWJIWH/IPOB.

[TpuHLMIT TEUCTBUS TEPMOMETPA.

W3meHeHue BHYTpEHHEW SHEPruu Tejla MPU COBEPIICHUU PAOOTHI U TpHU
TeIIonepeaaye.

TennonpoBOIHOCTh Pa3IMUYHBIX MAaTEPUATIOB.

KonBek1us B )KUIKOCTAX U ra3ax.

Temnonepenaya nyTem U31yYEHHUS.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN PA3JIMYHBIX BEIIECTB.

SIBneHue ucnapeHusl.

Kunienue Boapbl.

ITocTosiHCTBO TeMnepaTypbl KUIIEHUS KUAJIKOCTH.

SIBneHus IIaBIEHUS U KPUCTATIM3ALIAH.

N3MmepeHne BIaKHOCTH BO34yXa IICUXPOMETPOM UM TUTPOMETPOM.

VY CTpOICTBO YETHIPEXTAKTHOTO JBUTATENSI BHYTPEHHETO CTOPAHMSL.

YerpoiicTBO apoBoit TypOUHBL.

TemoBoe paciunpenue TeJ.

Pasiim4yHble TeMIiepaTypHble IIKAJIbI.

Hlap ITackans.

OmnbIT ¢ Marae0yprcKuMH oIy IiapusiMu.

BousocHoii rurpomerp. Ilcuxpomerp.

Bo3ayuiHoe oruuso.

DJIEKTPOMATHUTHBIE SIBJIEHUS

DNEKTPOCTATHUECKOE B3aUMOJCHCTBUE. OJEKTpU3anus (PU3NYECKUX Tell.
B3aumogeilictBue  3apsKEHHbIX Tel.  OJJeKTpuueckud 3apsa.  [IBa  pona
AIEKTPUUECKUX 3apsiioB. [JUCKPETHOCTh ANEKTPUUECKOro 3apsiia. DJIeMEeHTapHbIN
anekTpuyeckuil 3apsaa. CtpoeHue aroMa. DIEKTPOH U MPOTOH. 3aKOH COXPaHEHUS
anekTpudeckoro 3apsga. 3axkoH Kysnona. KpyTuiabHble Becbl. DJIEKTPOCKOI.
DneKkTpudeckoe IMojie Kak ocoOblii Buj Martepuud. CHilOBbIe JMHUU - METOJ
rpaduveckoro usoOpaxkenusi mnoJei. OgHoponHoe mnone. HanpsizkeHHOCTH



10

JIEKTPHYECKOr0 mnojs. JIMHUM HANPAKEHHOCTH JJIEKTPHYECKOro IOoJIs.
DJIEKTPOCTATHYECKAS] MHAYKIHS. JJIEKTPOCTATHYECKAS 3a1MTA.

[IpoBOAHMKM, NHUAJIEKTPUKA M IOJYIPOBOJHUKHA. YYET M HCIOJIb30BaHUE
AIIEKTPOCTATUYECKUX SIBJICHUN B OBITY, TEXHUKE, UX MPOSIBICHUE B MPUPOJIE.
JlelicTBUE DIEKTPUYECKOTO TMOJs Ha dieKkTpudeckue 3apsansl. Konaencartop.
DJIEKTPHYECKAS €MKOCTh KOHICHCATOPA. JHEPrusl JIEKTPUYECKOro I0JIA
KoHaeHcaTopa. [IpuMeHeHne KOHAEHCATOPOB.

Onextpuyeckuid TOK. Hocutenn CBOOOJHBIX 3JIEKTPUUYECKUX 3apsiioB B
MeTalljIax, AJIEKTPOIUTAX, ra3ax U MOJyNPOBOAHUKAX. FICTOUHMKH MMOCTOSHHOTO U
IIEPEMEHHOIO  DJIEKTPUYECKOIO0  TOKAa.  ['anbBaHMYECKHE  DJIEMEHTBl U
aKKyMYJISITOPBl. DJIEKTpUYECKas LENb U €€ COCTaBHblE 4acTu. HampaBiienue u
JNEUCTBUSL  dIIeKTpudyeckoro Toka. Cuna Toka. M3MepeHwe CHIIBI  TOKa.
DIEKTpUYECKOE  HampspkeHue. V3MmepeHuss  HanpsokeHus.  DIJIEKTPUYECKOE
CONPOTHUBJIEHUE TPOBOJIHUKOB. EJIMHUIIBI COTPOTUBIICHHUSI.

3aBUCUMOCTh CWJIBI TOKa OT HamlpsbkKeHUs. 3akoH Oma i ydacTKa LElu.
YnensHoe  comporuBiieHue.  Peocratel.  IlocnegoBarenbHOE — COEIMHEHUE
npoBOoAHUKOB. [lapannenbHoe coefMHEHNE TPOBOAHUKOB.

PaboTa »ieKkTpu4ecKkoro mojisi MO TMEePEMENICHUI0 IIEKTPUUYECKUX 3apsiioB.
CueTyuK 31eKTpUYECcKOr sHEeprur. MOITHOCTh 3JEeKTprUecKkoro Toka. Harpesanue
IIPOBOJHUKOB JJIEKTPUYECKUM TOKOM. 3akoH J[koyns - JleHma. Dnektpuueckue
HarpeBarelibHble M OcBeTUTenbHble  npubopbl. KopoTkoe  3ambikaHue.
Hcnonb3oBaHue »HIEKTPUYECKOW BHepruu B ObiTy W npupone. [lpaBuna
0e30macHoOro Tpyaa rnpu padoTe ¢ ICTOYHUKAMU TOKA.

JJIEKTPUYECKMH  TOK B NOJYNPOBOAHHKAX M KMJAKOCTHX.
IHHonynpoBoaHUKH. Buabi MPOBOAMMOCTH MOJIyIIPOBOJAHHKOB.
HonynpoBoanuku pP- ®u  N-Tuma.  3aBHUCUMOCTH  CONPOTHUBJICHUS
MOJIyIIPOBOJAHMKOB OT TeMIIEPATYPbI U OCBemeHHOCTH. [losrynpoBoxHMKOBBII
JAUOA, ero YCTPOMCTBO, NPUHLIMI AeHCTBUSA U npuMeHenue. Tepmo u
¢orope3ucropsl U HuX npuMeHeHue. DOTOIIEMEHT, €ro YCTpPOMNCTBO H
HCIOJb30BAHME B  KayecTBe  HCTOYHHKA  TOKAa.  JJIEKTPOJIUTHI.
DVIEKTPOJUTHYCCKAA AUCCOUMALMA. DJIEKTPOJH3. 3aBHUCHUMOCTH MACChI
BELIECTBAa, BBIICJAIONIErOCH Ha JJeKTpoae, or 3apsaaa. Ilpumenenme
3JIEKTPOJIN3A.

MarautHoe mone. MHAyKUMST MarHUTHOTO MOJA. JIMHMM MarHUTHOM
uHaykuuu. [IpaBuino OypaBunka. MarHuTHOE MOJE IEKTPUUYECKOrO ToKa. OmbIT
Opcrena. IlocTosiHHbIE MarHuUThl. MAarHWTHOE ITIOJI€ TOCTOSHHBIX MAarHUTOB.
MarnuTtHoe none 3emid. DJEKTPOMAarHuT. MarHUTHOE MOJie KaTyIIKH C TOKOM.
[IpuMeHEeHUsT MAarHUTOB M AJEKTPOMATrHUTOB. JleliCTBME MAarHUTHOrO TMOJs Ha
MPOBOJHUK C TOKOM U JBHKYLIYIOCA 3apsiKEHHYI0 yacTulyy. Cuna Amnepa u cuna
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Jlopenuya. dnexrtponsurarens. I enepamop nepemennozo 31eKmpuuecKko20 moka.
Inekmpomaznumnoe peie.

SBnenne snexkTpomMarHuTHOM HHAYKUWA. Onbitel @apanes. MarHuTHbIA
notTok. /Ipoccenn. Hampapienue nHayKunoHHOro Toka. IIpaBuno Jlenua. 3akoH
AIIEKTPOMAarHUTHOM WHAYKUHMHA. B3auMOCBSI3b JIEKTPUYECKOTO W MAarHUTHOIO
none. I['eHeparop mnocrossHHOro ToKa. CaMomHaykuusa. WHIyKTUBHOCTH
KaTylUIKd.  ODJIeKTpoMarHuTHele  kosieOaHus.  KoJe0aTeJbHbIH  KOHTYP.
CBo00OaHbIE 3JIEKTPOMATHUTHBIE KoJieOaHus. I[IpeBpamieHust 3Heprum B
K0J1e0aTeJJbHOM KOHTYpe. JieKkTporeHeparop. IlepeMeHHblil 31eKTpHUYeCKUM
TOK. Tpanchopmarop. Ilepenaua »dIEKTPUUECKOM DHEPrUM. Y CTPOMCTBO
JJIEKTPOCTAHUMH. JJIEKTPOIHEPreTuKa U ee pojib B KM3HM COBPEMEHHOI0
o0uecrBa.

DJIEKTPOMATrHUTHOE ToJIE. DOHepruss  JIEKTPOMArHUTHOTO TTOJISL.
DJEKTPOMArHUTHBIE BOJIHBI M HX CBOWCTBA. CKOPOCTh pPacHpOCTPAHEHUS
AJIIEKTPOMArHUTHBIX BOJIH. Pagnonepenayda n paguonpueM. [IpuHOnnsI paguocsasu
u  tenesuneHusd.  Ilpocrermuit  paxuonpueMHuk.  Moayadauusa M
AerektupoBanue. TerneBuaenue. Biausinue 3JIeKTPOMArHUTHBIX M3JIyYEeHUH HA
’KMBbI¢ OPraHU3MBl.

OnextpomarHuTHas npupoga ceera. Ckopocth cBera. KopmyckynsipHas u
BOJIHOBass TEOPHM CBETA. ACTPOHOMMYECKHMH MeETOJ H3MEpeHHsl CKOPOCTH
ceerta. Omnbitel  ®Duzo. HcroyHuku cBeta. 3aKOH — NPSIMOJIMHEHRHOTO
pacnpoctpaHeHue cBera. CBETOBBIE IMyUYKU U CBETOBBIE Jiyur. OOpa3oBaHue TEHU U
nosryreHu. CoJHEYHbIE U JIyHHBIE 3aTMEeHUsI. OTpakeHHEe CBETa. 3aKOH OTPAXKEHUS
cBeTa. 3epkanbHoe U aud¢y3Hoe orpaxeHue. Ilnockoe 3epkano. Iloctpoenue
n300pakeHU B IUIOCKOM 3epkane. llepuckon. MHOrokpaTrHoe oTpakeHue.
Bornyroe 3epkaso. IlpuMeHeHue BOrHYyThbIX 3epkaJj. IIpemomiieHue csera.
3akoH mnpenomiieHHs cBeTa. OnrHYeckasi IUIOTHOCTH Cpeabl, IOKa3aTelb
npeiaomieHus. IlosHoe BHyTpeHHee oTpaxkeHue. ONToBo10KHO. BosiokoHHas
ontuka. JIna3pl. ®OKyCHOE pACCTOSIHUE M ONTHYECKas cuia JuH3bL. [locTpoeHue
n300paxkeHus, JaBaeMoro JuH30M. MopMyJia TOHKOW JIMH3bI. YBeJlUYeHHUE
JuH3bl. OnTnyeckune npudopskl. ['71a3 Kak onTuyeckas cuctema. AKKOMOJALMS,
yIroJ1 3peHHs, paCCTOSIHUE HaWIY4llIero 3peHus, HeA0CTaTKy 3penus. HopMmanbHoe
3peHue, OJIM30PYKOCTh, NaibHO30pKoCTh. Ouku. Jlyma. Paznoxxenue Oenoro cBera
B cnekTp. CJiiokeHHe CHEeKTpaJbHbIX HBeToB. l[Bera Ten. 3purenbHbIe
wunosuu. Jlucriepcus csera. BonHoBble cBoiicTBa cBera. MHTepdepeHuns u
audpaxuus ceera. Ioasapusanus ceera. /[nana3oHbl JI€KTPOMATHUTHBIX BOJIH.
CBolicTBa  DJJIEKTPOMAarHUTHBIX  BOJIH  pasHbIX  jauana3o”oB.  [Ilkana
JIEKTPOMAarHUTHBIX BOJH. BiusHUE 3J€KTPOMArHUTHBIX W3JIYyYEHUN Ha JKUBbBIE
OpraHU3MBI.
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JlemoHcTpanuu

DIIeKTpU3aLHUs TEIL.

JIBa poa 3JIEKTPUYECKUX 3aPsI/I0B.

YCTpONCTBO U IEMCTBUE JIEKTPOCKOTIA.

[IpOBOTHUKH U U30JIATOPHL.

DJIEKTpU3aLys 4epe3 BIUIHUE

IlepeHoC 2IEKTPUUYECKOTO0 3apsia ¢ OJHOTO Tela Ha Apyroe

3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsa.

YCTponCTBO KOHAECHCATOPA.

DHeprus 3apsKEHHOI0 KOHAEHCATOPA.

M cTOYHMKY OCTOSIHHOTO TOKA.

CocraBiieHUE ANEKTPUUYECKON LIETIH.

DJIEKTPUYECKUN TOK B JIEKTPOJIUTAX.

DJIeKTPOJIN3.

DIIEKTPUYECKHAN TOK B IOJIYIPOBOJHUKAX.

DIIEKTPUYECKHE CBOMCTBA MOIYTPOBOJHUKOB.

DIIEKTPUYECKUN pa3psia B ra3ax.

N3MepeHne cuitbl TOKa aMIEPMETPOM.

Hab6nronenune nocTosiHCTBA CUITBI TOKA HA PA3HBIX YUACTKAaX HEPA3BETBICHHON
AIEKTPUYECKOU 1IEIIH.

N3mepenune cuibl TOKA B Pa3BETBIECHHOM DJIEKTPUUECKOU LIETIH.

N3MepeHue HanpsiKEeHUs: BOJIbTMETPOM.

N3ydeHne 3aBUCUMOCTH 3JIEKTPUUECKOTO CONMPOTHUBIIEHUS MMPOBOJHUKA
OT €ro JJIMHBI, IJIOMIaJAN MONEPEYHOr0 CEUEHUS U MaTeprala.

VY nenpHOE CONPOTUBIICHUE.

PeocTaTt 1 Marazud cCOnpoTUBIICHUMN.

N3MepeHne Hanps)KEeHUH B MOCIIEI0BATEIBHON JIEKTPUUECKOU LIETIH.

3aBUCHUMOCTb CHJIBI TOKA OT HANIPSKEHUS Ha YYACTKE DJIEKTPUUECKOM LIETIH.

OnbIT DpcTena.

MarsHuTtHoOE o€ TOKa.

JleficTBHE MarHUTHOTO IOJIS1 HA TPOBOAHUK C TOKOM.

Y CTpOUCTBO 3IEKTPOABUTATEIS.

DNEKTpOMAarHUTHAs! UH Ty KIIUSI.

[IpaBuno Jlenna.

CamouHayKuusl.

[Tonydenne nepeMEeHHOro ToKa Ipyu BpallleHUY BUTKAa B MATHUTHOM TIOJIE.

YcTpoilcTBO reHepaTopa MOCTOSIHHOTO TOKA.

YcTpoiicTBO reHepaTopa NepeMeHHOT0 TOKA.

YcrporicTBo TpaHchopMaropa.
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ITepenaua 351€KTpUUECKON SHEPTHH.
DIEeKTPOMArHUTHBIE KOJICOaHMUSI.

CBolCTBa 3JIEKTPOMArHUTHBIX BOJIH.

[Ipuniun aecTBus MUKpO(OHA U TPOMKOTOBOPHUTEIS.
[IprHIMIIBI paIUOCBA3H.

HUctounuku ceera.

[IpssmMonrHEHOE pacIpOCTPAaHEHHE CBETA.

3aKOH OTpaXEHUsI CBETA.

N300pakeHne B MIOCKOM 3epKalie.

IIpenomiienue cBera.

Xon myuel B coOuparoliei JImH3e.

XoJ JIydel B paCCeUBAIOIIEH JINH3E.

[TomyuyeHnue n300pakeHUii ¢ TOMOIIBIO JINH3.
[TpuHIMnO KeMCTBUS MPOEKIIMOHHOTO amnmapara u goroarnmnapara.
Mogens rna3sa.

Hucnepcus 0enoro cpera.

[Tonyuyenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.
MarHuTo3JIeKTpUu4ecKasi MAalIuHA.
OHOCTOPOHHSISI IPOBOAMMOCTH JIHO/I0B.

[puHuun geicTBUA TPAH3UCTOPA.

OnbIThI ¢ POTOIIEMEHTOM.

PaziuyHble  MCTOYHMKHM  CBeTa:  JiaMObl  HaKaJWBaHMWS,
JJIEKTPpUYeCKas ayra, rasopaspsiiuble TPYOKH, Ha0op
dochopecunpyromux KuIKOCTEM.

3aBHCHMMOCTh OCBEIIEHHOCTH OT MOIIHOCTH WMCTOYHMKA CBeTa M
PACCTOSAHMS OT HEro.

DJIeMeHTbl KBAHTOBOI (PU3UKH

SBiaenune ¢Qoroddpdexra. I'unmoreza Ilnanka. DPoroH. DOTOH U
3JIEKTPOMATrHUTHAs1 BOJIHA.

Crtpoenne aromoB. OmbiThl Pesepdopma. [lnanerapnas mojenb aroma.
KBaHTOBBIN XapaKTep NOIVIOLIECHUS W UCIyCKaHUs CBETa aToMaMu. JIMHenhdartsbie
cnekTpbl. CeKTpbl UCITyCKaHUs U noryionieHrs. CrneKTpajabHbId aHAJIU3.

PamnoaktuBHocTh. Ilepwonm momypacmama.  Anbda-uzmyuenue. bera-
m3nydeHue. ['amma-uznmydyenue. CoctaB atoMHOro siapa. [IpoToH, HEUTpOH H
NEKTPOH. 3apsn  saapa. MaccoBoe uucino. M3oronmbl. PannoakTuBHBIE
npeBpamienus. llepmon mnonypacnaga. 3aKkOH PagHOAKTHMBHOIO pacmajaa.
SnepHoe B3auMojelcTBUE. 3aKOH DUHIITENHHA O MPOMOPLUHUOHAIBHOCTA MacChl U
SHEpruu. JHeprus cBs3u sapa. dedekT Macc U IHeprusi CBA3M aTOMHBIX sijiep.
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JHepreTuYecKui BbIXOA SACPHBIX peakuuil. SnepHeie peakuuu. SnepHbie
cuibl. [lenenue spep ypana. llenmnas peakuus. Anepueid peakrop. Mcrounuku
sHeprum ComHuma u 3Be3n.  TepmosimepHbie  peaknuu. IlepcneKkTuBbl
OCYLIECTBJICHUSI  TEPMOSIACPHOM  peakuuu. buonormyeckoe  JEHUCTBUE
PAaIUOAKTUBHBIX M3JIy4YeHUM M HMX NpUMEHEHHE. BiiusiHMe paguoaKTHBHBIX
U3JIy4eHMH Ha kuBble opranu3Msbl. Cuetunk ['eitrepa. losumerpus. Anepuas
JHEPreTMKa M MPo0JeMbl 3KOJOIMH. JJIeMEHTAPHbIe YacTulbl. B3amMHble
NpeBpaleHus JJIEMEHTAPHBIX YaCTHIL.

Bcenennas

Crpoenue u macmtaObl Beenennoil. ['eonieHTprueckas U remoneHTpruueckas
CUCTEMBbl MHpa. 3aKOHbI JBIKEHUs IiaHeT. 3akoHbl Kemsepa. CrpoenHue u
Macmtadbbl CosiHeyHOM cucteMbl. Pa3mepsl miaHer. ®dusuyeckass nmpupoja
HeOecHbIx Tea CoJuHeyHoM cucrembl. Cucrema 3emns—IJlyHa. [Ipunussbl.
Bunumoe nBuxenue mianert, 38e311, Connua, JIynsl. ®@assl JIynsl. [lmanera 3emis.
Jlyna — ecrectBeHHbI cnyTHUK 3emiu. [lmanersl 3emHOM rpynmbl. [lnaneTsi-
ruranTel. Masblie Tena CoaTHEYHON CUCTEMBI.

ConHeuHast cucTeMa — KOMIUIEKC TeJ, UMEIOIIMX 00Iee MPOUCXO0XKIECHHUE.
®usznueckas mnpupona Coanma wu  3Be3d. Meroasl  acTpoPU3UUECKUX
uccnenoBanuii. Pagmoteneckomnbl. CnekTpaidbHbIM aHalW3 HEOECHBIX  Tel.
JIBUKeHUEe KOCMHUYECKHX 00beKTOB B I0JIe CHJIbI TAroTeHus. McnoJsb3oBanne
pe3yJIbTaTOB KOCMHUYECKHMX HCCJIeI0BAHMHA B HayKe, TEeXHUKe, HAPOJHOM
X035 CTBeE.

Opomtonus Beenennoit. I'mnoresa bosbiioro B3phiBa.

JdemoHcTpanuu

Mopnens onsita Pesepdopra.

HaGntonenue TpekoB yactull B kamepe BuiibcoHa.
JlelicTBrE cueTYMKA NMOHU3UPYIOIINX YACTHILI.

Tembl J1a00OPATOPHBIX U MPAKTHYECKHUX PadOT
JlabopaTtopHbie paboThl (HE3aBHCHUMO OT TEMAaTHYECKON MPUHAIJIEHKHOCTH)
JIEIIATCS CIAEAYIOIINE TUTIBI:
1. TlpoBenenue npsIMBIX U3MEPECHUN (PU3NUECKUX BETUIHH
2. Pacuer 1o moJiydeHHBIM pe3yJbTaTaM MPSMbBIX U3MEPEHUN 3aBUCUMOTO OT
HUX MapaMeTpa (KOCBEHHbIE U3MEPEHUS).
3. HaOGmonenue sSiBIEHUN M MOCTAHOBKA OMNBITOB (HA KAYECTBEHHOM YPOBHE)
10 OOHAPYKEHHUIO (PaKTOPOB, BIUSIOMIUX HA MPOTEKAHHUE JTAHHBIX SBJICHHM.
4. MHccnenoBaHue 3aBUCHMOCTH OJHOM (PM3MYECKON BEIMYHUHBI OT JPYTOH C
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IPEICTAaBICHUEM PE3YJIbTATOB B BUE rpadyKa Win TaOJIHILIbI.

5. IlpoBepka 3aJaHHBIX TPEANONOKEHUN (MpsAMbIE HU3MEPEHUS (PU3NYECKHUX
BEJIMYMH U CPAaBHEHHE 33JaHHBIX COOTHOIIEHUN MEXTy HUMHU).

6. 3HAKOMCTBO C TEXHUYECKUMU YCTPOMCTBAMU U UX KOHCTPYHUPOBAHUE.

IIpoBeaenue npsAMbIX U3MepeHUul GU3NYECKUX BEJIUYUH
. U3mepeHue pa3MepoB Te.

. 3sMepeHne pa3mepoB MajbIX TeIl.

. I3Mepenue macchl Tena.

. U3mepenne oobema Teina.

. I3Mmepenune cuibl.

. Usmepenne BpemMeHu mnpoliecca, nepruoja Kojieoanui.

. U3MmepeHune TemMreparypsl.

. I3mepenue naBieHus Bo3ayxa B OaUIOHE MO/ MOPIIHEM.

© 0o N Ok~ wN

. I3Mepenne cuitbl TOKa U €ro PEryJIupOBaHHE.

10. M3smepenue HanpsHKEHMS.

11. Vi3amepeHue yrioB MajieHus U MPeIOMIICHUS.

12. smepenue OKYCHOTO pacCTOSTHUS JTUH3HI.

13. V3mepenue painoakTUBHOTO (poHA.

PacyeT mo mosiydeHHbIM pe3yJibTaTaM NPSIMbIX U3MePEeHHi 3aBUCMMOT0
0T HUX MapaMeTpa (KOCBeHHbIEe H3MEePeHU)

1. I3Mepenne mI0THOCTH BEUIECTBAa TBEPOTO Tea.

2. Onpenenennie ko3 PuIeHTa TPeHUs CKOJIbXKEHUS.

3. Omnpenenenue )KeCTKOCTU MPYKUHBI.

4. OnpeneneHue BHITAIKUBAIONIEH CHIIBI, JICUCTBYIOIIEH Ha MOTPYXEHHOE B
KUIKOCTH TEJIO.

5. OnpeniesieHMEe MOMEHTA CUJTBI.

6. 3mepenre cCKopoCTH paBHOMEPHOTO JABUKCHUS.

7. A3mepeHue cpeHeii CKOPOCTH IBUKEHUS.

8. U3mepenue yckopeHus paBHOYCKOPEHHOTO JIBUYKEHUS.

9. Onpenenenrie paboThl U MOIIIHOCTH JIEKTPUUECKOTO TOKA.

10. Onpenenenue padoThl MO TNOAbEMY Tejda ¢ MCIOJIb30BAHUEM
HAKJIOHHOM MJI0CKOCTH U 0e3 Hee.

11. Onpenenenue XxapaKTePUCTUK JBUKEHHSI TeJI M0 OKPYKHOCTH.

12. Onpenenenne NEHTPA TAKECTH IIOCKOI (PUTYPBHI.

13. Onpenenenue 4acTOThl KOJEOAHUH Ipy3a HA IPYKUHE U HUTH.

14. Onpenenenre OTHOCUTENBHON BIAXKHOCTH.

15. Onpenenenne KOJIMYECTBA TEIIIOTHI.

16. Onpenenenue yaenbHONU TETIIOEMKOCTH.
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17. I3smepenue paboThl U MOIIHOCTHU AJIEKTPHUUECKOTO TOKA.

18. 3mepenue cOmpoTUBIICHHS.

19. Onpenenennie ONTUYECKON CUIIBI TUH3bI U (POKYCHOT0 PacCTOSTHUSA

20. VccnenoBanue 3aBUCHMOCTH  BBITQJIKMBAIONIEH CHJIBI OT o00bema
NOTPY>KEHHON YacTH OT TUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTHU U
Macchl Tena.

21. UccnenoBanue 3aBUCUMMOCTH CHIIBI TPEHUS OT XapaKTepa MOBEPXHOCTH, €€
HE3aBUCUMOCTH OT IUIOLIAIHM.

HaOuronenune siBjleHMi M NOCTAHOBKA ONBITOB (HAa Ka4eCTBEHHOM
YPOBHE) N0 OOHAPY:KEHHIO (PAKTOPOB, BJIMSIOIIMX HA NMPOTEKAHHME JAHHBIX
SIBJICHU U

1. HaGmoaenne 3aBUCUMOCTH TIEpHOJIa KOJIeOaHui rpy3a Ha HUTH OT JJIMHBI
Y HE3aBUCUMOCTH OT MAcCCHI.

2. HaGnrogenue 3aBUCUMOCTH Tiepuoja KoneOaHWi rpy3a Ha TPYKUHE OT
MaccChl M )KECTKOCTH.

3. Habntonenue 3aBUCMMOCTH JIaBJIEHUA ra3a OT 00bemMa U TEMIEPATYPhI.

4. Habmro/ieHre 3aBUCMMOCTH TEMIIEPATYPhl OCTHIBAIOIIEH BOJIBI OT BPEMEHHU.

5. UccnenoBanue siBIEHUS B3aUMOICUCTBUS KAaTyIIKK C TOKOM U MarHUTa.

6. MccrnenoBanue sBI€HUS 3JIEKTPOMATHUTHONW MHAYKIIHH.

/. HabnrogeHue siBJ€HUSI OTPAXKEHUS U IPEIOMIIEHUS CBETA.

8. Habmtonenue siBneHust JUCIEPCHH.

9. HaGmonenre n300pakeHus B JTUH3aX.

10. OOHapy>xeHHe 3aBHCHUMOCTH COINPOTHUBJICHHS MPOBOJHUKA OT €ro
napameTpoOB U BEIIECTBA.

11. UccnenoBanue 3aBUCMMOCTHM Beca Tella B JKHIKOCTHU OT 00bema
IIOrPY>KEHHOU YacCTH.

12. ccnenoBanre 3aBUCUMOCTH OJHOM (PU3HYECKON BEIWYMHBI OT JAPYTOH C
MpeACTaBICHUEM PE3yJIbTaTOB B BUE rpaduka Ui TaOIullbI.

13. UccnenoBanue 3aBUCUMOCTH MAacChl OT 00ObEMa.

14. VccnenoBanue 3aBUCUMOCTH MYTU OT BPEMEHU MPU PaBHOYCKOPEHHOM
JBKEHUU 0€3 HaYaIbHOW CKOPOCTH.

15. ccnenoBanue 3aBUCUMOCTH CKOPOCTH OT BPEMEHM U IYTH IMpHU
PaBHOYCKOPEHHOM JIBUKEHUU.

16. UccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS OT CHJIBI 1aBJICHUSI.

17. VccnenoBanue 3aBUCUMOCTH JIehOpMaIiU IPYKUHBI OT CHIIBI.

18. UccienoBanue 3aBUCUMOCTH MePUOIA KoJIeOaHUIH rpy3a HA HUTH OT
JAJIMHBI.

19. UccaenoBanue 3aBHCHMOCTH MEePHOIA KOJeOaHUI IPy3a HA NMPYKUHE
OT 7KE€CTKOCTH U MaCChI.
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20. UccnenoBanue 3aBUCUMOCTM CHJIBI TOKA 4Yepe3 MPOBOJHUK  OT
HAINpPsHKCHUSI.

21. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA Yepe3 JIAMIIOUKY OT HAIPSDKEHUSL.

22. VccnenoBanue 3aBUCHMOCTH yTJIa MPEIOMIICHHS OT yTJia Ta/ICHU.

23. UccienoBanne  3aBHCMMOCTH  XapakrTepa  HM300pa:keHHsI  OT
pacnoJioKeHnsl HCTOYHUKA CBETAa OTHOCHTEIHHO JIMH3BI.

24. UccaiefoBaHue 3aBHCHMOCTH TepeMellleHHs] OT BbIOOpa CHCTEMbI
oTcyera.

IIpoBepka 3aJaHHBIX NPeANOJIOKeHU (MPSAMbIe H3MepeHus pu3nvecKux
BeJMYHH U CPaBHEHHME 3a/IaHHBIX COOTHOILIeHWH Me:xkay HumM). IIpoBepka
rUnoTe3

1. IIpoBepka rumoTe3bl O JUHEHHOM 3aBHCHUMOCTH [UIMHBI CTOJIOMKA
XKUIKOCTH B TPyOKE OT TEMIIEpaTyphl.

2. [lpoBepka THIOTE3bI O MPSIMOW MPOMOPIMOHATBEHOCTA CKOPOCTH TIpHU
PaBHOYCKOPEHHOM JBUKEHUU IPOUJIEHHOMY Iy TH.

3. [IpoBepka rumoTe3bl: MpH TOCIEAOBATEIBHO BKJIIOYEHHBIX JAMIIOUYKH M
MIPOBOJIHUKA WJIK JABYX MPOBOJIHUKOB HAMPSXKEHUSI CKIIaIbIBATh HEJIb3s (MOXKHO).

4. ITpoBepka mpaBujia CIOKEHUS TOKOB Ha JIBYX MapaJUIEIbHO BKIFOUYEHHBIX
PE3UCTOPOB.

3HAKOMCTBO ¢ TEXHHYECKUMH YCTPOCTBAMH M UX KOHCTPYHPOBAaHHE

5. KonctpyupoBaHue HaKJIOHHOMU IJIOCKOCTH ¢ 3aaHHbIM 3HaueHueM KII/I.

6. KoHctpyrnpoBaHnue apeoMeTpa U UCIIBITAHUE €T0 PadOTHI.

7. COOpKa 2JIEKTPUYECKON 1N M U3MEpPEHHE CUJIbBI TOKa B €€ Pa3IudyHbIX
y4acTKaXx.

8. COopka dJIeKTpoMarHuTa U UCIIBITAHUE €T0 ACHCTBHS.

9. Uzydenue 31eKTpUYECKOro JBUTaTeNsl OCTOSTHHOTO TOKa (Ha MOJIETIH).

10. KonctpyupoBaHue 3J1€KTpOABUTATEIIS.

11. KonctpyupoBaHue MOJEIHN TEJIECKOIIA.

12. KoHctpyupoBaHre MOJENH JIOAKHU C 33JJaHHOU IPy3010/bEMHOCTHIO.

13. OneHka cBoero 3peHus U Moa00p OYKOB.

14. KoHcTpyupoBaHue NPOCTEUIIEr0 reHepaTopa.

15. M3ydeHnue cBOWCTB U300paKeHUS B JIMH3AX.

16. YeunauTenabHoe AeiicTBHE TPAH3UCTOPA.
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INJIAHUPYEMBIE PE3YJIbTATHBI

BbInyCKHMK HAY4YHTCH:

e coOmojaTh mpaBuia O€30MACHOCTM M OXpaHbl TpyJa IMpu pabore C
y4eOHBIM U JIA0OpaTOPHBIM 000PYI0BAHUEM;

® [IOHMMAaTh CMbBICJI OCHOBHBIX (PU3NYECKUX TEPMHHOB: (PU3NYECKOE TEIIO,
dbusnueckoe gBieHNE, (PU3nUYecKas BeIMYUHA, €AMHUIIBI U3MEPEHHUS;

® pacro3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXHO PEIIUTh TPU TTOMOIIU
(bu3MUecCKMX METOJOB; AaHAJU3UPOBAaTh  OTJEIbHBIE  ATalbl  MPOBEACHUS
WCCJIEIOBAHUM U UHTEPIIPETUPOBATH PE3YJIHTAThl HAOIIOACHHI U OIBITOB;

® CTaBUTh ONBITBI 10 HCCIEIOBAHUIO (PUIMYECKUX SBJICHUM WM
(u3HYEeCKUX CBOMCTB Tei 0€3 HUCIOJIb30BAaHUS MPAMbBIX HU3MEPEHUN; MpPU 3TOM
dbopmyHpoBaTh podiieMy/3anady yaeOHOTo IKCIIEPUMEHTA; COOUPaTh YCTAaHOBKY
U3 MPEI0KEHHOT0 000PY0BaHUS; TPOBOJUTH OMBIT U (HOPMYIUPOBATH BHIBOIBI.

[Ipumeuanme. [lpu mnpoBemeHWHn wcCcAeAOBaHHUS (PU3NUECKUX SBICHUN
W3MEpUTETbHBIE TMPUOOPHI HUCIOJB3YIOTCA JIMIIb KaK JaTYMKA H3MEpPEHUs
(bu3MYEeCKUX BEJIIMYUH. 3alHMCH MOKA3aHUM MPSIMBIX MU3MEPEHUI B 3TOM Cily4yae He
TpeOyeTcs.

® [IOHMMATh POJIb SKCIIEPUMEHTA B MOJYUYSHUH HayYHOU HH(pOpMaInu;

® T[POBOJAUTH TPSIMbIE HU3MEPEHHS (PU3NYECKUX BEIWYUH: BpeMms,
paccTtosiHue, Macca Tena, o0beM, Cuila, TeMmIepaTrypa, aTMOC(HEpHOE IaBliCHHE,
BIQXHOCTh BO3JyXa, HaNpsHKEHUE, CUjla TOKa, paJuanvoHHbi ¢GoH (C
UCIIOJIb30BAaHUEM JO3UMETpA); MpU 3TOM BBIOMpPATh ONTHUMAJIbHBIA CHOCOO
U3MEPEHHUsST M HCMOJb30BATh MPOCTEHIIME METOJbl OLEHKM MOrpEeIIHOCTEN
W3MEPEHUM.

[Ipumeuanue. Jlrob6as yueOHas nporpaMmma A0KHA 00ecreuynBaTh OBJIAJIEHNE
MPSIMBIMH H3MEPEHUSMHU BCEX TIEPEUUCTEHHBIX (DU3UIECKUX BEITHYUNH.

® T[POBOJAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (UBMYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM MPSIMBIX HM3MEPEHUI: MpPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(uKCcHpOBaTh pE3yibTaThl MOJTYYEHHOM 3aBUCHUMOCTU (DU3UUYECKUX BEIUYHMH B

BHUAC Ta6J'II/IH 141 I“pa(bI/IKOB, ACJIAaThb BBIBOABI 110 PC3YyJIbTaTaM UCCIICIOBAHUSA
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® [POBOAUTH KOCBEHHBbIE M3MEpEeHHUS (UBUYECKUX BEJIMYUH: MPHU
BBITIOJTHEHUU U3MEPEHUN COOUpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIIEIys
MPEVIOKEHHOW WHCTPYKUHH, BBIUYUCIATH 3HAYCHHE BEJIMYMHBI U aHAIM3UPOBATH
MOJTYYEHHBIE PE3YJIbTATHI C YYETOM 3aJaHHOW TOYHOCTH U3MEPEHHUI;

® QAHAIM3UPOBATH CHUTyallUd MPAKTUKO-OPUEHTHUPOBAHHOIO XapakTepa,
y3HaBaTh B HHUX TPOSBICHUE M3YUYECHHBIX (PU3NUECKUX SABJICHUM WU
3aKOHOMEPHOCTEN U MIPUMEHSITh UMEIOIIUECS 3HAHUS JIJIs1 UX OOBSICHEHUS,

® TIOHMMATh MPUHIUIBLI JCHCTBUS MAaIIWH, TPHOOPOB U TEXHUYECKUX
YCTPOMWCTB, YCIOBUS UX O€30MaCHOTO UCITIOJIh30BAHUS B TIOBCETHEBHOM KU3HH;

® UCIOJB30BaTh IMPU BBHIMOJHEHUU YYEOHBIX 3a7a4 HAay4YHO-TIOMYJISIPHYIO
auTepatypy O (U3MUYECKUX SBJICHUSX, CIPABOYHBIE MAaTE€pUAIIbl, PECYPCHI
NuTepHer.

BbInyCKHHMK MOJyYHUT BO3MOKHOCTh HAYYUTHCSH:

® 0CO3HABAMb YEHHOCMb HAYYHBIX UCCIe008aHUll, pOab  QU3UKU 8
pacuiupenuu npeocmaegienuii. 06 OKpycarouem mupe u ee 6K1a0 8 YIyuuleHue
Kauecmea JHCU3HU,

®  UCNONBL308aMb NpUEMbl NOCMPOEHUs QU3UYeCKUx Mmooenel, NOucka u
DopmMynIuposKu  00KA3aMeENbCME  BbIOBUHYMBIX 2UNOMe3 U  MeopPemudecKux
66160008 HA OCHOBE IMNUPUYECKU YCMAHOBIEHHBIX (PaKmos;

®  CPABHUBAMb MOYHOCHb USMEPEHUs PUIUYECKUX 8eIUYUH NO BETUYUHE UX
OMHOCUMENLHOU NOZPEUIHOCU NPU NPOBEOEHUU NPAMBIX USMEPEHULL

®  CAMOCMOAMENbHO NPOBOOUMb KOCBEHHblE USMEPEHUs U UCCIe008aHUS.
Qusuyeckux 6elUYUH C UCNONL30BAHUEM PA3IUYHLIX CHOCO008 UMEPEeHUs
Qu3sueckux 6enuduH, 8blOUPAMb CPeOCmea UMEPEeHUsl ¢ YYyemom HeoOX00uUMou
MOYHOCMU U3MepeHUll, 000CHOBbIBAMb 8bLOOP CNOCOOA UMEPEHUsl, a0eK8AMHO20
HOCMAaBNeHHoU  3adaye, NpPOBOOUMb OYEHKY OO0CMOBEPHOCMU  NOLYYEeHHbIX
pe3yibmamos;

®  BOCHMPUHUMAMb UHDOPMAYUIO QUIULECKO2O0 COOEPHCAHUSI 8 HAYUHO-
NONYIAPHOU Jumepamype U cpeocmeax Maccogol uHpopmayuu, Kpumuyecku

oyerusams noJjy4eHHyro qubopMauwo, ananusupys ee codepofcayue u oammvie 06
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UCMOoYHUKe UHopmayuu;

® co30asamb COOCMEEHHbIE NUCbMEHHble U YCHMHble COOOUWeHUsT O
Qusuyeckux AGIEHUAX HA OCHOB€ HECKOIbKUX UCMOYHUKO8 UHGOopmayuu,
CONpPOBOMNCOAMb  GLICMYNIEHUE  Npe3eHmayuel,  yyumvléas  0COOeHHOCmU
ayoumopuu c8epCcmHUKOs.

MexaHn4veckue siBJCHUSA

BhInyCKHMK HAYYHUTCH:

® pacro3HaBaTh MEXAHUYECKHE SBJICHUS H OOBSICHATH HAa OCHOBE
MMEIOIIMXCS 3HAHWM OCHOBHBIE CBOMCTBA WJIM YCIOBUS MPOTEKAHHUS OSTHUX
SBJICHUM: PAaBHOMEPHOE W HEPAaBHOMEPHOE JBWKECHHME, PAaBHOMEPHOE W
PaBHOYCKOPEHHOE MPSAMOJIMHEUHOE IBUKEHHUE, OTHOCUTEIIBHOCTh MEXaHUYECKOTO
JBUKEHUSA, CBOOOJHOE MAaJEHUE TeJ, PABHOMEPHOE ABMKEHUE IO OKPYKHOCTH,
WHEpLHUs, B3aUMOACHCTBHE TEJ, PEAKTUBHOE [BWKEHHE, Iepenada JaBJICHUS
TBEPABIMH TEJaMH, JKUJIKOCTAMH U Ta3aMHu, aTMOC(EpHOE AaBJICHHE, IJIaBaHUE
T€J, PAaBHOBECHUE TBEPABbIX TEJ, HMEIOIIMX 3aKPEIUICHHYK OCh BpAallCHHUS,
Kosie0aTeNIbHOE JIBUYKEHUE, PE30HAHC, BOJIHOBOE JIBYKEHUE (3BYK);

® OIWCHIBAaTh M3YYCHHBIE CBOMCTBA TEJI M MEXAaHUYECKUE SIBJICHUS,
UCIOJIb3Ysl (PU3UYECKUE BEIIMYUHBIL: MyTh, MEPEMENICHUE, CKOPOCTh, YCKOPEHUE,
nepuoJ 00palleHus, Macca Tena, INIOTHOCTh BEIECTBA, CHila (CHUJla TSYKECTH, CHIla
YOPYrOoCTH, CWJa TPEHHUA), AABJICHUE, UMIYJbC Tejla, KUHETHYeCKash IHEprus,
NOTEHIMAIbHAS YHEPrusi, MEXaHuueckasi paboTa, MexaHudeckasi MomHocTh, KIT/]
IIPU COBEPIICHUH PAOOTHI ¢ UCIOJIB30BAaHUEM MPOCTOTO MEXaHW3Ma, CUJIa TPEHUS,
aMIUTUTYJla, TEPUOJ M 4YacToTa KOJeOaHWi, JJIMHA BOJHBI M CKOPOCTb €€
pacrpoCTpaHEHUs, MPU ONKHCAHUU NPABUIBHO TPAKTOBATH (DU3UUYECKUN CMBICI
UCIIOJIB3YEMbIX BEJIWYMH, WX OOO3HAUYEHUS W E€IUHUIIBI U3MEPEHHUs, HAXOIUTh
dbopmyJibl, CBSI3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEIMYMHY C JAPYTUMU
BEJIMYMHAMM, BBEIYUCIISITh 3HAUCHHE (PU3UIECKON BEIIMUUHBIL;

® AHAJIM3UPOBATH CBOMCTBA TEJI, MEXAHWYECKUE SIBJICHUS W IPOLECCHI,
UCTOJIb3Ys (DU3UYECKUE 3aKOHBI: 3aKOH COXPAHEHHS YHEPTUH, 3aKOH BCEMHUPHOTO

TATOTEHUS, NPUHLMUI CYNEPHO3ULIMU CUJ (HaXOXKICHHE pPaBHOJACHCTBYIOIIEH
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cuibl), I, 1T u I 3axkonsl HeloTOHA, 3aKOH COXpaHEHUs UMITYJibca, 3aKOH ['yka,
3akoH [lackamsa, 3akoH Apxumena; TMpU OSTOM  pa3jiMyarh CJIOBECHYIO
(bOpMyITUPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BhIPAKECHUE;

® pa3IMyYaTh OCHOBHBIE MPU3HAKU W3YYEHHBIX (PU3HYECKUX MOJIEeH:
MaTepualibHasl TOUKa, HHEPIMaIbHas CUCTEMA OTCUETa;

e pelmaTh 3aJaud, UCMONb3ys (PU3NYECKHE 3aKOHBI (3aKOH COXPAHEHHS
DHEPIrUHU, 3aKOH BCEMUPHOI'O TATOTECHUsA, NpUHLMN cynepnosuuuu cwi, I, II u III
3akOHbl HbIOTOHA, 3aKOH COXpaHEHUsI UMITyJbca, 3aKOH ['yka, 3akoH Ilackais,
3aK0OH Apxumena) u (Hopmylibl, CBs3bIBaomIUe (HU3UUYECKUE BEIUYHMHBI (MYTh,
CKOPOCTh, YCKOPEHHE, Macca Tela, IUIOTHOCTh BEIIECTBA, CWJA, JaBJIECHUE,
UMITYJIbC T€Jla, KUHETUYEeCKasi SHEpPrus, MOTEHUUAJIbHAS SHEPIusi, MEeXaHu4decKas
paborta, MexaHumyeckas MmoiHocTh, KIIJ[ mpocrtoro mexanusma, cuia TpEeHHs
CKOJIbXKEHUSI, KO3(POUITMEHT TPEHUs, aMIUIUTYJa, TIEPUOJl U YacToTa KOJeOaHUH,
JUIMHA BOJHBI U CKOPOCTh €€ PaclpOoCTpaHEHHs): Ha OCHOBE aHaIHM3a YCIOBUSA
3aJlayyl 3allMChIBATh KPATKOE YCIOBHE, BBIACIATh (PU3HMUECKUE BEIMYUHbBI, 3aKOHbI
u GOpMyJIbl, HEOOXOAUMBIC IS €€ PEIICHHS, MPOBOJAUTH PACUYEThl U OIICHUBATH
peanbHOCTh MOJTYUYEHHOTO 3HaUYeHUs (PU3NYECKON BETMUHUHBI.

BrInyCKHMK MOJYYUT BO3MOKHOCTh HAYYUTHCSH:

®  UCNONBL308AMb 3HAHUS O MEXAHUYECKUX ABNeHUSX 8 NOBCEOHEGHOU IHCUZHU
0151 obecnevenus 6e3onacHocmu npu 0opaweHuu ¢ npubOpamu u MmexHuyecKuMu
yempotiicmeamu, 0715l COXPAHeHUs 300p08bsi U COONOO0EHUSI HOPM IKON02UYECKO20
noseoenuss 8 OKpydcarwel cpeoe;, NPUBOOUMb HNPUMEPbl NPAKMUYLECKO20
UCNONBL308AHUS PUUYECKUX 3HAHUL O MEXAHUYeCKUX SABNeHUAX U @U3UYecKux
3aKOHAX, NpPUMEpPbL UCNONb30BAHUS B0300HOBAAEMbIX UCMOYHUKOS IHEPIUU,
9KOA02UYECKUX NOCAeOCMBUL UCCTIE008AHUSA KOCMUYECKO20 NPOCMPAHCME,

®  pazuuamev cparuybl NPUMEHUMOCMU OU3UYECKUX 3AKOHO8, NOHUMAMb
eceobwuti  xapakmep  (QYHOAMEHMANbHbIX  3AKOHO8  (3AKOH  COXPAHEeHUs
MeXaHu4yeckou SHepeul, 3aKOH COXPAHEHUs UMNYIbCd, 3aKOH BCEMUPHO20
MA20MEHUS) U 02PAHUYEHHOCIb UCNOTIb308AHUS YACMHBIX 3aKOH08 (3akoH [Yka,

Apxumeoa u op.);
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®  HaxXo0umv a0eK8aAmMHYI0 NPeOdNONCeHHOU 3a0aue QU3ULECKVI0 MOOeIb,
paspeuwiams npobnremy Kaxk HA OCHOBE UMEIOWUXCS 3HAHULU NO MeXAaHuke ¢
UCNONIL308AHUEM MAMEMAMUYecKo20 annapama, maxk u npu HOMOWU Memooos
OYEeHKU.

TenoBble siBJICHUS

BbInyCKHMK HAYYHTCS:

® pacro3HaBaTh TEIUIOBHIE SIBIICHUS W OOBACHATH Ha 0aze MMEIOIIMUXCS
3HaHW OCHOBHBIE CBOMCTBA WJIM YCJIOBHS MPOTEKAHUS dTUX ABJICHUM: TudPy3us,
U3MEeHEeHHe 00beMa Tell MPU HarpeBaHUU (OXJIAKIEHUH), OOJIbIIAsi C)KUMAEMOCTh
razoB, mMajasi C)KUMaeMOCTbh JKMJIKOCTEH U TBEPABIX TEJ; TEIUIOBOE PAaBHOBECHE,
uCrapeHue, KOHACHCAIUs, IUIaBJICHHE, KPUCTAILIM3AIMS, KUIICHHE, BIIAKHOCTH
BO3/lyXa, pa3JIMuHbIE CMOCOOBI Terionepeaaun (TerIoNnpOBOIHOCTh, KOHBEKIIHUS,
U3JIyYeHUE), arperaTtHbleé COCTOSIHUS BEIECTBA, TOTJOIICHUE HJHEPTUM MpHU
UCTIAPEHUH >KUJIKOCTH M BBIJICJICHUE €€ NpPHU KOHJCHCAIMHM TMapa, 3aBUCUMOCTh
TeMIlepaTypbl KUTIEHUS OT J1aBJICHHUS;

® ONUCHIBAaTh M3YUYEHHBIC CBOMCTBA TEJ U TEIUIOBBIC SIBJIICHUS, UCIOIb3YS
dbu3nUecKkue  BENMYMHBI:  KOJMYECTBO  TEIUIOTHI, BHYTPEHHSSI  DHEPrus,
TeMIeparypa, yJeibHas TeIUIOEMKOCTh BEIIECTBA, YJIeJIbHas TEIJIOTa IJIaBJICHUS,
yAenbHas TeIIoTa NapooOpa3oBaHusi, yJAelbHAash TEIJIOTa CropaHus TOIUIMBA,
KO3 (PUIIMEHT TMOJEe3HOTO JEWCTBUS TEIUIOBOTO JIBUTaTessl; NpU ONUCAHUU
NpPaBWIbHO TpakKTOBaTh (DU3UYECKUN CMBICT MCIHOJIB3YEMbIX BEIUMYHH, HX
0003HAYCHUS U €UHUIBI U3MEPEHUS, HAXOAUTH (DOPMYJIbI, CBS3BIBAIONINE JAHHYIO
Gu3NYeCKyl0 BEIMYMHY C JPYTUMH BEIWYMHAMH, BBIUHUCIATH 3HAYCHHE
(bU3UYECKON BEIMYHHBI,

® aHaNM3UPOBaTh CBOMCTBA TEJ, TEIUJIOBbIC SIBICHUS U  IPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUSI aTOMHO-MOJIEKYJISIPHOTO YYEHHS O CTPOCHHUU
BEIIIECTBA U 3aKOH COXPAHECHUS DHEPTHH;

® pa3IMyuaTh OCHOBHBIC TPU3HAKKA W3YYEHHBIX (U3UYECKUX MOJeei
CTPOEHUS Ta30B, )KUIAKOCTEH U TBEPbIX TE,

® J[IPUBOAWTHL IPUMEPBI IMPAKTHYCCKOIO HCIIOJIb30BaAHUA (1)I/ISI/I‘I€CKI/IX
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3HAHHUH O TETUIOBBIX SIBJICHUSX;

® pemaTh 3aJlayd, HCMIOJB3YysS 3aKOH COXPaHEHUS JHEPruu B TEIIOBBIX
nporieccax M (QOpMyJIbl, CBS3BIBAIONINE (U3NICCKUE BEIWYMHBI (KOJIUIECTBO
TEIJIOTHI, TeMIepaTypa, yACIbHAs TEIUIOEMKOCTh BEIIECTBA, yHeIbHAas TEIIoTa
IUTABJICHUS, YJIEelbHAas TEIUIOTa MapooOpa3oBaHUs, yleldbHas TEIIOTa CropaHus
TOTUTHBA, KOA(DPHUITMEHT MOJE3HOTO JACHCTBUS TETUIOBOTO JBUTATENS): HA OCHOBE
aHaJM3a yCJIOBHS 3aJa4M 3allChIBATh KPATKOE YCIIOBHE, BBIACIATH (U3HUCCKUEC
BEJIMYMHBI, 3aKOHBI W (POPMYJIBI, HEOOXOAMMEBIE ISl €€ PEIICHUS, TPOBOJIUTH
pacdyeTsl H OIICHMBATh PEaJbHOCTh IOJIYYCHHOTO 3HAYCHUS (HU3UICCKOU
BEJTUYHMHBI.

BbInyCKHHK MOJYYHUT BO3MOKHOCTh HAYYHThCSI:

®  UCNONL308AMb 3HAHUS O MENI0BLIX SA8NEHUAX 8 NOBCEOHEBHOU JHCUHU Ol
obecneuenusi Oe3onacHocmu npu 0OpaweHuu ¢ Npudopamu U MexHUYeCKUMU
yempouicmeamu, 051 COXPAHEHUsL 300P08bsi U COONIO0EHUSI HOPM IKONO0SULECKO20
nosedenuss 6 okpydcaiowel cpede;, NPUBOOUMb NPUMEPbL  IKOIOSULECKUX
nocieocmsuil.  pabomsl  0gueamesniell  GHYMpPEHHe20 C2OpPAaHus, Menio8vlx U
2UOPOINIEKMPOCMAHYULL

®  pasiuuamov paHuybl NPUMEHUMOCMU @UUYECKUX 3aKOHO8, NOHUMAMb
6ceobwutl xapakmep GyHOAMEHMAIbHBIX QUUYECKUX 3AKOHO8 (3AKOH COXPAHEHUs
SHepeuu 68 Meni08blX NpPoyeccax) U 02PaAHUYEHHOCMb UCNOIb30BAHUS YACTIHBIX
3aKOHO8;

®  HAX00UMb AO0EKBAMHYI0 NPEONONCEHHOU 3a0ade @OUIUYECKVI0 MOOeIb,
paspewiams npobremy Kak Ha OCHOBE UMEIOWUXCS 3HAHUL O MeNnlo8bIX AGLEHUSIX C
UCNONIL30BAHUEM MAMEMAMUYECK020 annapamad, maxk u npu nomMowju Memooos
OYEeHKU.

DJIeKTPpUYecKNe 1 MATHUTHBIE SIBJICHUSA

BbInyCKHMK HAYYHTCS:

® PpACMO3HABATh JJICKTPOMArHUTHBIC SIBICHHUS W OOBSICHATH HAa OCHOBE
UMEIOIINUXCS 3HAHUW OCHOBHBIE CBONCTBA WJIM YCJIOBHUS TPOTEKAHUS DTHUX

SIBIICHUM: QJICKTPpHU3aluAd TCII, BSaHMOﬂeﬁCTBHC 3apsAaa0Bs, 3H€KTpI/I‘I€CKI/Iﬁ TOK U €TI0
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JedcTBUsl (TEIJIOBOE, XHWMHYECKOE, MAarHuTHOE), B3aMMOJICCTBUE MArHHUTOB,
AIEKTPOMArHUTHAasI UHAYKIHUS, I€UCTBUE MATHUTHOTO MOJI HA MPOBOJHUK C TOKOM
M Ha JBWXKYIIYIOCS 3apsSKCHHYIO YacTHUIlY, JEWCTBUE DJICKTPUUYECKOTO IMOJs Ha
3apSDKCHHYK) — 4YacTULy, AJIEKTPOMArHUTHBIE  BOJIHBI, MPSMOJIMHEUHOE
pacupoCTpaHEHHE CBETA, OTPAXKEHUE U IIPEJIOMIIEHUE CBETA, IUCIIEPCUSI CBETA.

® COCTaBIATH CXEMbl DJJEKTPUUYECKUX IMENel C MOCIEeA0BATEIbHBIM H
napajjielibHbIM COEAMHEHUEM 3JIEMEHTOB, pa3ivyas yYCJIOBHbIE OOO3HAYEHUs
AJIIEMEHTOB JJIEKTPUUYECKHUX Ierneil (MCTOYHUK TOKa, KIII04Y, PE3UCTOp, PEocTar,
JaMII0YKa, aMIIEPMETP, BOJILTMETD).

® UCIOJB30BaTh ONTHUYECKUE CXEMBI JJIsI TOCTPOCHUS] H300paKeHUU B
IJIOCKOM 3€pKajie U COOMPAIOIIeH JTNH3E.

® OIKCHIBATh M3YUYECHHBIE CBOMCTBA TEJI M JJICKTPOMATHUTHBIC SBJICHUS,
UCTIONB3YST  (PU3MYECKHUE BEIMYMHBI: DJICKTPUYECKUM  3apsii, Cujla TOKa,
DJEKTPUYECKOE  HAINPSDKEHHUE,  JJIEKTPUYECKOE  CONPOTHUBIICHUE,  YIEIbHOE
COTPOTHUBJICHUE BEIIECTBA, padOTa HSJIEKTPUYECKOTO TMOJs, MOIIHOCTh TOKa,
(OKYCHOE pacCTOSIHUE M ONTHUYECKas CUJia JUH3bI, CKOPOCTh 3JEKTPOMATHUTHBIX
BOJIH, JUIMHA BOJHBI M YacTOTa CBETA; MPU ONUCAHUM BEPHO TPAKTOBATH
(GU3UYECKUIT CMBICTT MCHOJIb3YEMBbIX BEJIWYUH, HMX OOO3HAUYECHUS U E€IUHUIIBI
U3MEPEHUS;, HAXOUTh (POPMYJIbI, CBSI3bIBAIONIUE JAHHYIO (DU3UUYECKYIO BEIUUUHY
C IPYTUMU BEJIIMYUHAMM.

® AHaNM3UPOBATh CBOWCTBA TEJ, JIEKTPOMArHUTHBIE SIBJICHUS U MPOLIECCHI,
UCTIONIB3Ysl (PU3MYECKre 3aKOHBI: 3aKOH COXPAHCHHS DJIEKTPHUECKOTO 3apsfa,
3akoH Oma mig ydacTka uenu, 3akoH [[xoyins-JIeHna, 3aKkoH OpsIMOJMHEHHOTO
pacrpoCTpaHEHUs CBETA, 3aKOH OTPAKEHUS CBETA, 3AKOH IMPEJIOMIIEHUS CBETA; MPH
TOM pa3iuyaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M €ro MaTeMaTU4YEeCKOe
BBIpaXKEHUE.

® [PUBOJUTHL TMPUMEPHl MPAKTUYECKOTO HCHOJIB30BAHUS (DUIUUECKUX
3HAHHUM O SJICKTPOMArHUTHBIX SIBIICHUSX

® pemaTh 33/1a4M, UCTIONB3Ys (HPU3UIECKUE 3aKOHBI (3aK0H OMa 1S ydacTka

uenu, 3akoH Jlxoyma-JIeHna, 3aKOH NPSAMOJIMHEMHOIO PaclpOCTPAHEHUSI CBETA,



25
3aKOH OTPaXEHHsI CBETA, 3aKOH MPEJIOMJIEHUSI CBETa) U (POPMYJIbI, CBS3BIBAIOILINE
bu3nyeckre BeTUYUHBI (CHJIa TOKA, JIEKTPUUECKOE HAMPSIKEHUE, ICKTPUIECKOE
COIIPOTUBIICHHUE, YJIETHHOE COMPOTHBIICHHE BEIIECTBA, pabOTa AIEKTPUUYECKOTO
MOJISI, MOITHOCTh TOKa, (DOKYCHOE pACCTOSHHE W ONTHYECKas CHUia JIWH3HI,
CKOPOCTh JJICKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETa, (POpMYyIIbI
pacueta  DJIEKTPUYECKOTO  CONPOTHBJICHHMS TPU  MOCIEAOBATEIHLHOM U
napauieIbHOM COEIMHEHUH MPOBOJHUKOB): Ha OCHOBE aHajHM3a YCJIOBHUS 3a7ayud
3alMCHIBATh KPATKOE YCIIOBHE, BBIICIATH (DU3MYCCKUE BCIIMYWHBI, 3aKOHBI M
bopMysIBl, HEOOXOAUMBIC MJI €€ PEHICHUs, MPOBOIUTH PacyeThl W OICHUBATH
peatbHOCTh MOJTYUYEHHOTO 3HaUeHUs (PU3NYECKO BETUUYHUHBI.

BbInyCKHHK MOJYYUT BO3MOKHOCTH HAYUYHThCSI:

®  UCNONBL308aMb 3HAHUS 00 INEKMPOMASHUMHBIX SGNIEHUSAX 8 NOBCEOHEBHOU
HcU3HU 0Nl obecneuenus OeszonacHocmu npu  obpawjeHuu ¢ npubopamu u
MeXHUYeCKUMU YCMPOUCMEamu, Ol COXPAHEHUs. 300P08bsl U COONI0OEHUsT HOPM
9KON02UYECKO20 NOBEOCHUSI 8 OKpYHCalowell cpeoe;, NpUeooums npuMepsbl 6IUSHUS
INEKMPOMACHUMHBIX UZTLYYEHUL HA HCUBbIE OPSAHUIMDBL,

®  pazuuamsv cparuybl NPUMEHUMOCMU OU3UYECKUX 3AKOHO8, NOHUMAMb
eceobwuti  xapakmep  (QYHOAMEHMANbHbIX  3AKOHO8  (3AKOH  COXPAHEeHUs
NEKMPUYECKo20 3apaoa) U 02PAHUYEHHOCMb UCNOIb308AHUS YACHBIX 3AKOHO8
(3axon Oma Ons yuacmka yenu, 3akou [ocoynsa-Jlenya u op.);

®  UCNONBL308aMb NpUEMbl NOCMPOEHUs QU3UYecKux Mmooenel, Noucka u
DopmMynuposKku  00KA3aMeNbCME  BbIOBUHYMBIX —2UNOMe3 U MeopemudecKux
66160008 HA OCHOBE IMNUPUYECKU YCMAHOBIEHHBIX DaKmos;

®  HaxoOumv a0eK8aAmMHYI0 NPeOdNONCeHHOU 3adaue QU3ULECKYI0 MOOeIb,
paspeuiams npooaemMy KaK Ha OCHO8E UMEIOUWUXCS 3SHAHUU 00 IIeKMPOMASHUMHBIX
ABNEHUAX C UCNOIb308AHUEM MAMEMAMU4ecKko2o annapama, maxk u npu nomowu
Memo008 OYEeHKU.

KBanToBbIE sIBJICHUA

BhpInyCKHMK HAY4YHTCH:

¢ pPAcCIiO3HAaBAaTb KBAHTOBBIC SIBJICHUS U OOBSICHATH HA OCHOBE HUMCIOIINXCA
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3HAHUM OCHOBHBIC CBOMCTBAa WJIM YCJIOBUA TMPOTEKAHUS JTUX SBJICHUU:
€CTECTBEHHAss M MCKYCCTBEHHAas paJUOaKTUBHOCTb, O-, [- © Y-U3IydeHUS,
BO3HMKHOBEHUE JIMHEHYATOTO CIIEKTPa U3TyUYCHHS aTOMA;

® ONWCHIBATh W3YUYEHHBIC KBAHTOBBLIC SIBICHHS, HWCIOIB3Ys (HU3UIECCKUE
BEJTMYMHBI; MAaCCOBOE YHMCIIO, 3aps0BOE YHCIIO, MEPUOJ TOJIypacmaaa, dYHEeprus
(GOTOHOB;, TIpH ONHWCAHWM TPABHWIBHO TPAaKTOBaTh (DU3UYCCKUH  CMBICI
UCIIOJIB3YEMbIX BEIMYMH, WX OOO3HAYCHHS W CIUHUIIBI M3MEPEHUS; HaXOIUTh
dbopMysbl, CBSA3BIBAIONIME JAHHYIO (PU3UYECKYIO BEIUYMHY C JPYTUMHU
BEJIMYMHAMHU, BBIUMCIIATH 3HaUCHNE (DU3UICCKOUN BEITMYUHEI;

® aQHAIM3UPOBATH KBAHTOBBIC SBIICHUSI, MCTOIL3Ys (PU3NUECKHUE 3aKOHBI U
MOCTYJIAThl: 3aKOH COXPaHEHUsS SHEPIHH, 3aKOH COXPaHEHUS SJIECKTPUUYECKOTO
3apsiga, 3aKOH COXPAaHEHHMsI MAacCOBOTO YHCJIA, 3aKOHOMEPHOCTH W3JIYYeHUS W
MIOTJIONICHUST CBETAa aTOMOM, IMPH 3TOM pa3iudaTh CIOBECHYHIO (DOpMYIHPOBKY
3aKOHa M €r0 MaTeMaTH4eCKOE BhIPAKECHUE;

® pa3iIMyaTh OCHOBHBIE MPU3HAKH TIAHETAPHON MOJENIN aTOMa, HYKJIOHHOM
MOJIESTA ATOMHOTO SI/Ipa;

® TPHUBOJIWUTH TPUMEPHI TPOSBICHUS B TPHUPOAEC € TPAKTHIECKOTO
UCIIOJIb30BAaHUSl  PAaJUOAKTUBHOCTH, SIIEPHBIX M  TEPMOSACPHBIX  PEaKIUH,
CIEKTPaAJIBHOTO aHAIN3A.

BbInyCKHHK MOJYYHUT BO3MOKHOCTh HAYYHThCSI:

® UCNONBL308aMb NOJYYEHHble 3HAHUS 6 HNOBCEOHEeBHOU MHCU3HU NpU
oopawenuu ¢ npuOOpamMu U  MEXHUYeCKUMU YCMPOUCmMeamu  (Cuemuux
UOHUBUPYIOWUX dacmuy, 003UMemp), Ol COXPAHEHUs 300p08bsi U COON00EHUs
HOPM 3KOJIO2UYECKO20 NOBEOCHUS 8 OKpYdcalouel cpeoe;

®  COOMHOCUMb IHEPIUIO CEA3U AMOMHBIX A0ep ¢ 0edheKmom Maccol,

®  npUBOOUMb NpuMepbl GIUANHUSL PAOUOAKMUBHLIX UTYUEHUU HA HCUBbLE
Op2aHU3Mbl, NOHUMAMb NPUHYUN OEUCEUs 003UMempa U Pasiuiams YCi08us e20
UCNOIb30BAHUS;

®  NOHUMamb IKoN02UUecKue npobiembsl, 803HUKAIOWUE NPU UCHONTb308AHUU

AMmMOMHbBIX SJZQKMPOCmaHL!MIZ, u nymu pewerHus -nmux np06fl€ﬂ/l, nepcnekmuebl
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UCNONIL308AHUSL YNPABIAEMO20 MEPMOAOEPHO20 CUHMESA.

DJIeMEHTbI ACTPOHOMMH

BbInyCKHMK HAYYHTCS:

e yKa3bIBaTh Ha3BaHUs TuIaHeT COMHEYHON CHCTEMBI;, pa3nuyaTh OCHOBHBIC
MPU3HAKK CYTOYHOTO BparieHus 3Be3gHoro Heba, aBwxkeHus Jlynsl, ConHila u
TUTAHET OTHOCHUTENHLHO 3BE3]T;

® TIOHMMAaTh PA3IMUMS MEKIY TEIUOICHTPUYECKOW W TCOLCHTPUUICCKOMN
CUCTEMaMH MUDa;

BbInyCKHHK MOJYYUT BO3MOKHOCTh HAYYHUThCSI:

® yKazvleamv 0OWUe CEOUCMBA U OMAUYUS NIAHem 3eMHOU 2SPYnnbvl U
naanem-zueanmos;, manvix men ConaneyHou cucmemsvl U OONLWUX NIAHEM,
NOJIb308AMbCSL KAPMOU 36€30H020 Heba npu HAbII0OEeHUsX 36e30H020 Heba;

®  pasiuuamv  OCHOGHbIE  XAPAKMEPUCMUKU  38e30  (pasmep,  ysem,
memnepamypa) COOMmHOCUmMbs yeem 36e30bl C ee MmemMnepamypot,

® pasznuuame 2unome3svl 0 npoucxodrcoenuu ConHeuHo cucmemsl.

JIMIHOCTHBIC, METANpPEIMETHBIC M TPEAMETHBIC pEe3YyJIbTaThl OCBOCHUS
coaepkanusi kypca [IporpamMma mo3BossieT 100UBaThCs CAEAYIOMIUX PE3yIbTaTOB
OCBOEHUS 00pa30BaTeIBLHON MPOrPaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHHUS.

JInyHoCTHBIE: y yyammxca OyayT cGOpMHpPOBAHbBI: OTBETCTBEHHOE

OTHOIIEHWE K YUYEHHUIO; TOTOBHOCTH U CIOCOOHOCTh OOydYarommxcs K
CaMOpAa3BUTUI0O W CamMOOOpPa30BAaHUI0O HA OCHOBE MOTHBALUU K OOYYEHUIO U
MO3HAHUIO; YMEHHUE SICHO, TOYHO, I'PAaMOTHO M3JlaraTh CBOM MBICIM B YCTHOH WU
MUCbMEHHOM peud, TOHUMATh CMBICI TOCTABICHHON 3aJayd, BBICTPAUBATH
apryMEHTAal10, TPUBOAUTh NPUMEPHI U KOHTPIPUMEP; OCHOBBI AKOJOTHUECKOMN
KyJbTYpbl; TOHMMAaHHE LIEHHOCTU 3JI0pOBOr0 00pa3za >KW3HHU; (OPMHpPOBAHUE
CIIOCOOHOCTH K SMOIMOHAIBHOMY BOCHPHATHIO (U3MYECKUX 3a/1ad, PEelIeHUH,
pacCy’XJIeHU; yMEHHE KOHTPOJIMPOBATh TMPOIECC U pe3yJibTaT Yy4uyeOHOM
NESATENHHOCTH, y YyYaluXxcsi MOTYT ObITh C(HOPMUPOBAHBI : KOMMYHUKATHBHAS
KOMIIETEHTHOCTh B OOIIEHWH ¥ COTPYJHUYECTBE CO CBEPCTHHUKAMU B

o0pa3oBaTeIbHOM, Yy4YeOHOUCCIEA0BATENbCKOM, TBOPUYECKOM M JPYruX BHAAX
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ACATCIIbHOCTHU, KPHUTHUYHOCTb MBbBIIUJICHHA, YMCHHC PACIIO3HABATb JIOTHUYCCKU
HCKOPPCKTHBIC BBICKA3bIBAHUA, OTIH4YATh THIIOTC3Y OT (1)aKTa; Kp€aTHuBHOCTDH

MBIIIJICHUA, HHUIUATUBLI, HAXOAYHMBOCTH, AKTUBHOCTH IIPH PCIICHUU 3aa4.

MertanpeaMeTHble: peryisTHBHbIEC ydalluecs Haydarcs: (popMyJIUpOBaTh U
yAepKUBaTh yueOHYIO 3ajady; BbIOMpaTh JIEHCTBUS B COOTBETCTBUU C
IIOCTABJICHHOW 3aJadyeldl M YCJIOBUSAMM €€ pealn3aluy; IUIAHUPOBATH IIyTH
JOCTHKEHHSI 1IeJield, OCO3HAaHHO BBIOMpaTh HambOomee 3¢ EeKTUBHBIE CIIOCOOBI
penieHusl y4eOHbIX W IO3HAaBaTENbHBIX 3a/ay; MPEIBHIETb YPOBEHb YCBOCHHS
3HAHMM, €ro BPEMEHHBIX XapaKTEPUCTUK; COCTABIIATh MJIaH U MOCIEA0BATEIbHOCTh
JEUCTBUM; OCYLIECTBIIATh KOHTPOJIb MO OOpa3lly ¥ BHOCUTh HEOOXOJIUMBIE
KOPpPEKTUBBI;  AJ€KBaTHO OLIEHWBAaTh IPaBWIBHOCTh WM  OLIMOOYHOCTH
BBIMOJIHEHUsT y4eOHOW 3amaud, €€ OOBEKTUBHYIO TPYAHOCTb W COOCTBEHHbBIE
BO3MOXKHOCTH €€ pEIIeHMs; Yydalluecs IoJiydaT BO3MOXKHOCTbh HAyYHUThCS:
ONPENENATh IOCIEA0BATEIBHOCTh MMPOMEKYTOUHBIX LENEN M COOTBETCTBYIOIIUX
UM JIEWCTBHM C Yy4YETOM KOHEYHOI'O pe3yJibTaTa; MNPEIBUIETh BO3MOXKHOCTHU
IIOJIyYEHUS] KOHKPETHOIO pe3yJibTaTa IIPpUM PELIEHUH 33Jad; OCYLIECTBIAThH
KOHCTaTUPYIOIIMK U MPOTHOZUPYIOUIUN KOHTPOJIb MO pe3yibTaTy U MO CHOCOo0y
NEUCTBUS; BBLACTATh U (POPMYJIUPOBATH TO, YTO YCBOEGHO M YTO HYXHO YCBOUTD,
ONpPENENATh KAau4eCTBO M YPOBEHb YCBOCHHs; KOHLEHTPUPOBATH BOJKO JUIS
NPEOAOTICHHUS] WHTEUIEKTYAIbHBIX 3aTPyJHEHUN H (PU3MUECKHX NPEensTCTBUM;
NIO3HABATEJIbHBIE  y4YalllUeCs  HAydaTcsi:  CaMOCTOATEIBHO  BBIACIATH U
bopMyIUpOBaTh MO3HABATEIBHYIO LIEJIb; UCIONB30BATh OOIIME MPUEMBI pELICHUS
3a/la4; NPUMEHATh MPaBWIA W TOJIb30BAaThCA HWHCTPYKIUSMU U OCBOCHHBIMU
3aKOHOMEPHOCTSIMU; OCYIIECTBIIATh CMBICJIOBOE UTEHUE; CO3aBaTh, IPUMEHSATh U
IpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPENCTBA, MOJEIM M CXEMbl s
pelleHrs  3aJad; HaxOJuUTh B  pa3IMYHbIX HCTOYHMKaX HH}Opmaimio,
HEOOXOMMYIO JUISl pEUIEHUSI MaTEeMaTHYECKUX MpoOJieM, U MNPEJCTaBIsATh €€ B
MOHSATHOU (hopMe; MPUHUMATH PEIICHUE B YCJIOBUSX HEMOIHON U M30BITOUHOM,
TOYHOM M BEPOSITHOCTHOW HWH(MOpMALIMK; YydYalUecs MOJIy4yaT BO3MOYKHOCTb

HAaYYUTLCA: YCTAaHABJIUMBATL NPUIYHNHHO-CICACTBCHHELIC CBA3H, CTPOUTH JIOTHYCCKHEC
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pacCy KJeHHUs, YMO3aKIOUeHUs! (MHAYKTUBHbIC, AEIYKTHUBHbBIE U MO aHAJIOTUHU) U
BBIBOJIbI; (pOpMHUpPOBaTh Y4EOHYIO0 M OOILENOJb30BATENbCKYI0 KOMIIETEHTHOCTU B
00JaCTH  HUCIOJIb30BaHUSA HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTUH
(MK T-koMIeTeHTHOCTH); BUACTh (PU3NYECKYIO 3a]auy B JPYTHUX TUCUUIUIMHAX, B
OKpY>Kalollled >KU3HM; BBLABUIaTh TUIIOTE3bl MPU PELICHUHM Y4YeOHBIX 3aJady U
NOHUMAaTh HEOOXOJMMOCTH MX IMPOBEPKHU; IUIAHUPOBATH MW  OCYLIECTBISATH
NEeSATENbHOCTh, HANpPABICHHYID Ha pElIEHWE 3a7ad  MCCIIEI0BaTEIbCKOIO
XapakTepa; BbIOMpaTh Haubojee panuoHalbHble M A((PEKTUBHBIE CIOCOOBI
pelieHus 3a1a4; UHTePIpeTupoBaTh HHGOpMauu (CTPYKTYpUPOBaTh, IEPEBOIUTD
CIUIOIIHOM TEKCT B TaOJUIy, MPE3eHTOBAaTh MOJYyYEHHYI0 HH(OpMalMIO, B TOM
yuciue ¢ nomoupto MKT); onenuBats nHGOpManuio (KpuTudeckas olleHKa, OLEHKa
JIOCTOBEPHOCTH); YCTAHABJIMBATh NPUYUHHO-CJIEICTBEHHBIE CBSI3H, BBICTPAUBATH
paccyxaeHus,  0o0O0OIIeHHs;  KOMMYHHMKAaTHBHBbIE  ydYallldecs  Haydarcs:
OpPraHU30BbIBaTh y4e€OHOE COTPYIHUYECTBO M COBMECTHYIO JI€ATE€IBbHOCTh C
YUHUTEJIEM M CBEPCTHHKAMU: OINPEAENATh L€, PACHpEeAesaTh (GYyHKUUA U POJIH
YYaCTHUKOB; B3aUMOJEMCTBOBATh U HAXOJUTh 001IMe criocoObl paboThl; paboTaTh
B TpyHme: HaxoAuThb oOlIee penieHue U pas3pematbh KOHQIUMKTHI Ha OCHOBE
COIJIaCOBaHMS MO3ULUN U yu€Ta HHTEPECOB; CIylIaTh NapTHEPA; GOpMyIUPOBaTH,
apryMEHTUPOBAaTh U OTCTaWBaTh CBOE MHEHME; NPOTHO3UPOBATH BO3HUKHOBEHUE
KOH(JIMKTOB TPU HAJIMYMK Pa3HBIX TOUYEK 3PEHUS; pa3periatb KOHQIUKTHI Ha
OCHOBE Yy4Y€Ta HMHTEPECOB M IIO3MIMI BCEX YYAaCTHUKOB; KOOPIWHHUPOBATh H
NPUHUMATh Pa3jIMyYHble MO3ULMK BO B3aUMOJIEUCTBUM; apryMEHTHUPOBATh CBOIO
NO3ULMI0O U KOOPAMHUPOBATH €€ ¢ MO3ULHUAMH MAPTHEPOB B COTPYAHUUYECTBE MPHU
BbIPA0OTKE OOILETr0o PEeLICHUs] B COBMECTHOM IEATEIIbHOCTH.

IIpeanMeTHbIE PEe3YJabTAThbI:

7 Knacc
Bsenenue
Ha ypoene 3anomunanus

Ha3niBaTh:
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eyCIIOBHBIC 0003HaYeHUs (pusmueckux BenuunH: JumHa (1), Temneparypa (t°),
Bpems (t), macca (m);

® ¢ IMHUITHI (PU3UYECKUX BEIMUUH: M, °C, C, KT;

e pusnueckue nPUOOPHI: NUHEHKA, CEKYHIOMEpP, TEPMOMETp, PhIYaKHBIC
BECHI;

®METOABl HW3Y4YeHUS (U3MYECCKUX SBJICHHWHA: HAOIIOIEHNUE, JKCIICPUMEHT,
TeopHs.

Bocnpoussooums:

eOmpeICTICHUS TTOHATUI: U3MEPEHNE (PU3MUECKONW BEIIMYWHBI, IICHA JICTICHUS,
IKaJIbl U3MEPUTEILHOTO TIPHOOpAa.

eONpe/IeNiCHUs] TIOHATHI: TUIOTe3a, a0CONIOTHASI MOTPEIIHOCTh H3MEpPEHUs,
OTHOCHUTEIbHAs TIOTPEITHOCTh U3MEPCHHSI;

¢ (hopMyITy OTHOCUTETHHOU MOTPEITHOCTH H3MEPECHHUSI.

Ha yposne nonumanusn

IIpusooums npumepol:

e (pu3MYECKUX M ACTPOHOMHYECKUX SIBJICHUU, (PU3NYECKUX CBOWCTB TEN M
BEIIECTB, (PU3UUECKUX MPUOOPOB, B3AUMOCBSI3H (PU3UKHU M TEXHUKH.

®CBSI3U MEXKY (PU3NYECKUMU BeTMYMHAMU, (PU3UUIECKUX TEOPHIl.

Obvacuamn:

®poJiIb M MECTO DJKCIEPUMEHTa B TMPOIECCe IMO3HAHUS, MNPUYUHBI
MOTPENIHOCTEN U3MEPEHHM U CITOCOOBI UX YMEHBIIICHUS.

®CYIICCTBOBAHUE CBSI3€M W 3aBUCUMOCTEH  MEXAy  (PU3HUYECKUMHU
BEJIMYMHAMH, POJb (PU3UUYECKON TEopuHM B MpollecCe MO3HAHUS, CBSI3b TEOPUU U
HKCHEPUMEHTA B MPOLECCE MO3HAHUS.

Ha ypoene npumenenus 6 munuuHslX Cumyauyuax

Ymemy:

e I3MEPSTH JIMHY, BPEMsI, TEMIIEPATYPY;

®BBLIYUCIISITh TOTPEITHOCTh MPSMBIX HW3MEPEHHM JUIMHBI, TEMIIepaTyphl,

BPCMCHH,; ITIOIPCHIHOCTb U3MCPCHUA MAJIbIX BCIIMYNH,
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®3aMKChIBaTh PE3yJIbTaT U3BMEPEHUN C YUETOM MOTPEITHOCTH.

®COOTHOCUTH (pU3MYECKUE SABJICHUS U (PU3NYECKUE TEOPUH, UX OOBSICHSIONINE;

®ICII0JIb30BaTh JIOTMYECKUE OINEpalyd IPU ONUCAHWUU MpOLEecca NU3YYCHHS
(bu3HYEeCKUX SBICHHM.

Ha ypoene npumenenus ¢ HeCmaHOAPMHBIX CUMYAUUAX

Oboowams:

®[I0JIyYEHHbIE NPU M3YYEHUM TEMbl 3HAHMs, MPEACTAaBIATh HUX B
CTPYKTYpUPOBAHHOM BH/JIE.

®Ha SMIIUPUYECKOM YPOBHE HAOIIOAAEMbIE SIBJIIEHUS U MPOLIECCHI.

MexaHu4ecKue SIBICHUS

Ha ypoene 3anomunanusn

Haszvieamw:

eyCJIOBHbIE O0O3HAYEHUS! (PU3NYECKUX BEJIMYMH: NYTh (S), MEepeMelieHue,
BpeMs (1), ckopocTs (V), yckopenue (a), macca (m), ooveM (V), MIOTHOCTh, CHUJia
(F), naBnenue (p), Bec (P), mexannueckas padora (A), moraocts (N), sueprus (E)
noteHanbHas sueprus (Emn), kunernueckas sueprus (Ex); equHunbs usmepeHus
ATUX BEJIUYMH.

®[ICPEUNCIICHHBIX BbIIIE (PU3NUECKUX BEIUYNH;

e pusnueckue npuOOPHl NI M3MEPEHUs NYTH, BPEMEHU, MIHOBEHHOM
CKOPOCTH, MAaccChl, CUJIbL, JaBICHUS.

Bocnpouszsooumy:

e OIpE/ICICHUS IOHATHI: MEXaHUYECKOE JIBM)KEHUE, PABHOMEPHOE JIBUYKEHUE,
PaBHOYCKOPEHHOE JIBM)KEHHUE, TE€JIO OTCYETA, CKAISPHBIE U BEKTOPHBIE BETUYHHBI,
TPaeKTOpHsl, MyTh, MEPEMELIEHUE, CKOPOCTb, YCKOPEHHE, Macca, IUIOTHOCTb,
WHEPIMS,, MHEPTHOCTh, CHUJIA, PABHOACHCTBYIOIIAs CHJ, CHJIA TSKECTH, CHIIA
YOPYroCcTH, CHJIa TPEHUs, BEC, JABJICHHE, MEXaHHuecKas padoTa, MOIIHOCTb,
MPOCThIE MEXAaHWU3MbI, HAKJIIOHHAs TUIOCKOCTb, KIIMH, BUHT, «30JI0TO€ MPaBUIIO»
mexanuku, KITJI mpocTeix MexaHU3MOB, SHEPTHUSI, MOTEHIIMATbHAS U KUHETHYeCKas

SHEPTHUS;
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e popMyJIbI: CKOPOCTH M MyTH PAaBHOMEPHOTO JBUXKEHHUS, CPEIHEN CKOPOCTH,
YCKOPEHUS U CKOPOCTH PABHOYCKOPEHHOIO JBWKEHHS, IUIOTHOCTH BENIECTBA,
CUJIBbI, CHWJIBI TPEHUS, CHJIBl TSDKECTH, CHJIBI YIPYTOCTH, JaBJICHHS, PaOOTHI,
MOIIHOCTH, NOTEHIIMATBHOW U KUHETUYECKON SHEPIUH;

erpadvkyd 3aBUCHUMOCTH: IIyTH PaBHOMEPHOTO JBHKEHHUSI OT BpPEMEHH,
CKOPOCTH PAaBHOMEPHOTO M PABHOYCKOPEHHOTO JIBUKEHHUS OT BPEMEHHU, CHIJIbI
YIOPYrocTu oT JedopMaivu, CUJIbI TPEHUsI CKOJIBKEHHUS OT CUJIbI HOPMaJIbHOTO
JIaBJICHUS;

®33KOHBI: IIPUHIIAI OTHOCUTEIIBHOCTH [ anuiesi, 3aKOH COXpaHEHUsI SHEPTHUU B
MEXaHHKe, BTOpo 3akoH HeroToHa, ['yka.

©33aKOH BCEMUPHOTO TATOTEHHUSI.

Onucwvieamo:

eHa0II0JaeMble MEXaHUYECKHUE SIBJIIEHUS.

Ha ypoene nonumanusn

IIpusooums npumepol:

®PA3JIMYHBIX BUJIOB MEXaHUYECKOTO JBU)KEHUSI;

®pA3IMYHBIX BUOB JepopMaIiui, MPOSBISIONIUXCS B MPUPOJIC, B OBITY U B
MIPOU3BOJCTBE;

Obwschamo:

e pusnyUecKre SIBICHUS: B3aUMOICCTBUE TEJl, SIBJICHUE UHEPITUH;

® CJIOKEHUE CUJI, ICUCTBYIOIIMX Ha TEJIO;

e [IPECBPAILICHUE MTOTCHIIMATBHON U KUHETUYECKON SHEPTUU U3 OJHOTO BUJA B
Apyrou;

®OTHOCHUTEIbHOCTh MEXaHUYCCKOTO JBUKCHUS,

®[IPUMEHEHNE 3aKOHOB MEXAHUKHU B TEXHUKE.

Tlonumamaw:

®CYIIECTBOBAHHUE PA3JIMYHBIX BHUJIOB MEXaHUYECKOTO JIBHXKEHHUS;

®BCKTOPHBIN XapakTep (HU3NISCKUX BEIHYMH: V, &, F;

®BO3MOKHOCTD Fpa(i)I/I‘ICCKOﬁ HHTCPIPCTAINN MCXAaHUYICCKOT'O ABUKCHUS,
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eMacCy Kak MEpy MHEPTHOCTH TENa;
®CUIy KaK MEpy B3aUMOJECHCTBUA TeJa C APYTUMU TEIAMU;
®OHEPTHIO KaK XapaKTePUCTUKY CITIOCOOHOCTH TeJla COBEPIIATh paboTy;
®3HAUCHUE 3aKOHA COXPAHEHHUS JHEPTUU B MEXAHHKE.
®pOJIb TUIIOTE3bI B MPOIIECCE HAYYHOTO TTO3HAHUS;
epouth onbiTa KaBeHauIma B CTaHOBJIEHUH (PU3HYECKOTO 3HAHUS,
®CYII[ECTBOBAHME T'PAHUI] TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB U T€OpUi (Ha

MpUMepe 3aKOHA BCEMUPHOTO TATOTEHUSA).

Pacnosznasame:

° Pa3INIHBIC BUABI }Ie(i)OpMaIII/II/I TBEPABIX TCJI

Ha ypoeéne npumenenusn 6 mMUnuYHouIX CUMYAUUAX

Ymems:

®OIpE/IEATh HEU3BECTHBIC BEJIMYMHBI, BXOSAIIUME B (DOPMYJIBI: CKOPOCTH
PaBHOMEPHOTO UM PaBHOYCKOPEHHOTO JBHMXKEHUS, CPEIHEU CKOPOCTH, IJIOTHOCTH
BEIECTBA, CUJIbI, CHJIBI YIPYTOoCcTH (3akoHa ['yka), CHJIbI TSDKECTH, CHIIBI TPEHUS,
MeXaHH4eCcKoi paboTsl, MmomuocTH, KIT/I;

oCTPONUTHh TpaUKK 3aBUCHUMOCTH: TYTH OT BPEMEHU MPU PaBHOMEPHOM
JBUKEHUHM, CKOPOCTA OT BPEMEHU IMPU PABHOMEPHOM M PABHOYCKOPEHHOM
JBUKEHHH, YCKOPECHHS OT BPEMEHH IPU PABHOYCKOPEHHOM JBWXEHHH, CHJIbI
YIOPYroCcTH OT AeopMalivu, CUIIbl TPEHHS OT CHUJIbl HOPMAJIBHOTO JIABJICHUS;

o110 TpaduKam oNnpeesTh 3HAUYCHUSI COOTBETCTBYIOIINX BEJIUYHUH.

®3aIMChIBATh YPaBHEHUS MO Tpadukam 3aBUCUMOCTH: MYyTH PABHOMEPHOTO
JBUKEHHSI OT BPEMEHH, CKOPOCTH PABHOMEPHOIO M PABHOYCKOPEHHOIO JIBUKEHHUS
OT BpPEMEHHU, YCKOPEHUS PABHOYCKOPEHHOTO JIBUKEHUS OT BPEMEHH, CHIIbI
YIOPYTrOCTH OT AedopMaIiiu, CUIIbl TPEHUS OT CUJIbI HOPMaJIBLHOTO JaBJICHUS.

epelIaTh 3aJa4d HA JBWXXEHHE TEJI II0J JACHUCTBUEM HECKOJBKHUX CHII,
HaIIPABJICHHBIX BJOJIb OJTHOU MPSIMOM.

llpumensms:
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®3HAHUS 10 MEXAHUKE K aHAIHU3Y U OOBSICHEHUIO SIBIICHUI PUPOIBI.

®MI3YUYCHHBIC 3aKOHbI 1 YPAaBHCHHUA K PCHICHUIO KOM6I/IHI/IpOBaHHBIX 3agad 110

MCXaHHKC.

Ha ypoene npumenenus ¢ HeCmanHoApmMHbIX CUNYAUUAX

Knaccuguyuposamy:

¢ PA3JIMIHBIC BUAbI MCXAaHUYCCKOI'O ABUIKCHUAI.

Obobwams:
®3HAHUS O 3aKOHAX JIMHAMHKHU.
®3HAHUS HA TCOPETUIECKOM YPOBHE

Ipumensams:

OMCTOAbI CCTCCTBCHHO-HAYYHOI'O IIO3HAHUA TIpU H3YUYCHUU MCXAHHUYCCKUX

SABJICHUI

Humepnpemuposamsw:

eIIpeToJiaracMbI€ WU TTOJTyYCHHBIC BHIBOIBI

Ymemn:

eBUICTh M (HOpPMyIUpOBaTh MpoOJeMy; IJIAHUPOBATh TIOMCK PEIICHUS
pOOIEMBI; ONIPEAEIATh U (OPMYIUPOBATH pabOUyIO THIIOTE3Y;

® OTBICKHBATH CIIOCOOBI IPOBEPKH PEIICHUS TPOOIEMBI;

®OIICHUBATH MMOJTYUYEHHBIC PE3YJIbTAThl; HCTIOIB30BATh TEOPETUICCKUE METO/IBI

HAy4YHOTO MTO3HAHUS (MAeann3aius, MOJACIUPOBAHUE, UHIYKIIUS, 1€ TyKIIHS).

3BVKOBBIE IBJIEHUSA

Ha ypoene 3anomunanusn

Ha3zvieamo:

eyCJIOBHbIE 0003HAaUEHUs (PU3UUECKUX BEIMYMH: CMEUIeHue (X), aMIUIUTya
(A), mepuon (T), wacrora (V), JuIMHA BOJIHBI (A), CKOPOCTH BOJHBI (V);

® ¢IMHUIIBI ATUX BETUYHH: M, C, ['11, M/C;

® TMAIa30H YacTOT 3BYKOBBIX KOJICOAHHIA.

Bocnpoussooums:
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®OIpE/ICNICHUs: MEXaHUYECKUE KOIeOaHHsl, MAaTeMAaTUYECKU U TPY>KUHHBIN
MasTHUK, 3aTyxarouue KojieOaHusi, TapMOHHMYECKHE KoJieOaHUsl, pE30HaHC,
CMEIIECHHUE, aMIUIMTYJa, IIEpUOJ, 4YacTOTa, BOJHOBOE [BW)XKECHHUE, IONEpeYHas
BOJIHA, [IPOJI0JIbHAS BOJIHA, JUIMHA BOJIHBI, YACTOTA, TPOMKOCTb, TEMOD;

e(hopMyJIbI CBSI3M YacCTOTHI U NEpHOJia KoJeOaHUM, JJIMHBI BOJIHBI, CKOPOCTH
3BYKa; 3aKOH OTPaXCHUs 3BYKA.

ehopmysnbl mepuoAa KoJeOAHMH MaTEMaTHYECKOro MAasTHUKA, IEepHuoja
KOJIeOaHUM NPy KMHHOTO MasiTHUKA.

OnuceIBaTh:

®CTPOCHHE yXa YelOBeKa.

Bocnpouszsooums:

e  ompeneleHue MOJIeN Kojie0aTeIbHONW CHCTEMBI.

Ha ypoene nonumanusn

ObvscHaAmb:

®IIpOIIECC yCTAHOBJICHUS KOJE€OaHW Tpy3a, TMOJABEUICHHOTO Ha HUTH
(MaTeMaTHYECKU MASITHUK), U IPYKUHHOT'O MAsITHUKA;

®MEXAHU3M PaCIpPOCTPAHEHHUSI BOJIH;

eIIpoIecc 00pa3oBaHUs MONEPEYHON U MPOI0JIHLHON BOJIH;

®I1pOIIeCC PaCIpPOCTPAHEHHUS 3ByKa B CPEJIC;

e [IPEBPAILICHUS YHEPTUH MIPU KOJIEOATEIHHOM JIBUKEHUH,

®[IPUYMHBI 3aTyXaHUs KOJIEOAHMUI;

erpaHUIIbl MPUMEHUMOCTH MOJEIe MaTeMaTU4eCcKOro U MPY>KUHHOTO
MasTHUKOB;

OIIPONUCXOKICHHUC DX4aA.

llonumame:
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exXapaKTep 3aBHCHMOCTH IepHoa KoJIeOaHU Ipy3a, IMOJBEIICHHOTO Ha HUTH,
OT JUIMHBI HUTH;

exapakTep 3aBHCHMOCTH JIJIMHBI BOJIHBI B CpeAe OT YacTOThI KOJeOaHUM
YJACTHIL CPEbl U CKOPOCTH PACTIPOCTPAHEHHUS BOJIHBIL;

®ICTOYHHKOM 3BYKa SIBJISETCS KOJeOromeecs Teo;

eXapaKTep 3aBUCUMOCTH CKOPOCTH 3ByKa OT CBOMCTB CPEIIbI U TEMITEPATYPHI;

©3aBHCHUMOCTh TPOMKOCTH 3BYKa OT aMIUIMTYJbl KOJeOaHUM, BBHICOTHI 3ByKa
OT YaCTOTHI KOJIEOAHUH.

eXapaKTep 3aBUCHUMOCTH IMEPHO/Ia KoJIeOaHUH MaTEeMaTHYECKOTO MasiTHIKA OT
JUTHHBI HUTH ¥ OT YCKOPEHUS CBOOOTHOTO TaICHHS;

exapakTep 3aBUCHUMOCTH IepuoAa KojeOaHUW MPYXKMHHOTO MasTHHKA OT
YKECTKOCTH TIPYKUHBI K MacChI TPy3a;

eXapaKTEeP 3aBUCUMOCTH CKOPOCTH BOJHBI OT CBOMCTB CpeJIbl, B KOTOPOW OHA

pacIpoCTpaHSIEeTCA.

IIpusooums npumepuol:
®K0JICOATEIPHOTO W BOJIHOBOTO JIBM)KCHHH, yYe€Ta W HCIOJIb30BaHUS

PE30HAHCA B IIPAKTHKC.

Ha ypoene npumeHnenus 6 MURUYHBIX CUMYAUUAX

Ymems:

®BBLIUMCIIATh YaCTOTy KOJCOaHWK MasSTHHKA I10 HM3BECTHOMY IIEPHOAY, H
Hao00OpOT;

®HCHU3BECTHBIC BEIMYUHBI, BXOJAITUE B (HOPMYJTY JITTHHBI BOJTHBI,

®HCHU3BECTHBIC BEIMUUHBI, BXOAIINE B (DOPMYJTy CKOPOCTH 3BYKa;

®OIIPEICIATh AKCIICPUMEHTAIILHO TIepro ] KoJieOaHui Tpy3a, MOABEIICHHOTO

Ha [PY>KHUHE.
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eBBIUNCIISTE HEU3BECTHBIC BCINWYHWHBI, BXOIJAIIUEC B (1)OpMyJ'IBI nepuoga

KOJIEOAHUI MaTeMaTUYE€CKOro U MPYKMHHOTO MasiTHUKOB.

Ha ypoene npumenenusn ¢ HeCmaHOAPMHBIX CUMYAUUAX

Oboobwams:
®3HAHUS O XapaKTePUCTUKAX KOJIEOATEILHOIO JIBHXKCHUS;
®3HAHUS O CBOMCTBAX 3BYKA.

Cpasrusams:
®MEXaHWYECKHUE U 3BYKOBBIE KOJICOAHUS;

O MCXAaHNYCCKNC N 3BYKOBBIC BOJIHBI.

CBETOBBIE SIBJICHUS

Ha ypoene 3anomunanus

Haszvieamos:

eyCJIOBHbIE 0003HaueHUs (U3MYECKUX BEIUYUH: (OKYCHOE pacCTOSHUE

mun3bl (F), ontrueckas cuia auH3b! (D), yBenuuenue mymsl;

® CTUHUIIBI 3TUX (U3UUYECKUX BEIIUYUH: M, AMTP;
®CCTECTBEHHBIE U UCKYCCTBEHHBIE HCTOUHUKH CBETA;
®OCHOBHBIC TOYKU U JIMHWUU JINH3BI,

eONTHYECKME NpUOOpPHI: 3€pKallo, JUH3a, (OTOoANMaApaT, MNPOEKIUOHHBIHI

anmapar, Jyrna, O4Ku;

®HEIOCTATKHU 3pEHUS: OJIM30PYKOCTh U JAIbHO30PKOCTb;
eCOoCTaB 0EJIOro CBETa;
® IONIOJIHUTEIBHEBIE U OCHOBHEIE I[BETA.

®OCHOBHBIC TOYKH W JIMHHWH BOTHYTOI'O 3CpKaJjia: ITOJIOC, ONTHUYECCKUU LHCHTD,

rJIaBHBIN (DOKYC, painycC, rIaBHAs ONTHYECKAs OCh;

®yCJIOBUS IPUMEHUMOCTH 3aKOHA IIPSMOJIMHEMHOTO PACIIPOCTPAHEHUS CBETA.

Pacnosznasamo:
®CCTECTBEHHBIE U UICKYCCTBEHHBIE HCTOUHUKH CBETA;

®JIy4H IMAJAOUINHI, OTPAXKEHHBIN, IPEIIOMIICHHBIN;
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e YTJIbI TTIA/ICHUSI, OTPAKCHHUS, TTPEITOMIICHUS;

e3epKalibHOE U U dy3HOE OTpakeHHUE;

®CJI0’KCHHE IIBETOB M CMEIIICHUE KPACOK.

Bocnpouzsooums:

eONpEICIICHUS TIOHATHI: HCTOYHUK CBETa» CBETOBOW ITyYOK, CBETOBOM JIyd,
TOYCYHBI MCTOYHHUK CBETAa, MHMUMOE H300pakeHWe, MPEACIbHBIA YTrojl IMOJHOTO
BHYTPEHHETO OTPaXKCHHs, JIMH3a, aKKOMOJIallUs TJ1a3a, Yrojl 3peHus, pacCTOsSTHUE
HAWITYYIIEro BUICHHUS, YBETHUCHUE JTyTIBI;

¢ hopMyITy ONITHYECKON CHITBI JTUH3HI;

®3aKOHBI  TPSIMOJIMHEWHOTO  pPACIPOCTPAHCHHSI  CBETa,  OTPaKCHUS,
IPETIOMJICHUS CBETA,

® [IPUHIIAIT 0OPATUMOCTH CBETOBBIX JTyUeH.

eOmpeeIeHUs TOHATHA: YBEIHMYCHHE BOTHYTOTO 3€pKajia, YBEIUYCHHE
JIUH3HI;

® hopMyIly TOHKOM JTUH3HI.

Onucwleamo:

eHa0JII0JaeMbIE CBETOBLIE SIBIIEHMUS,

©0COOCHHOCTH U300paKEHHUS MPEAMETA B TUIOCKOM 3€pKaJie U B JINH3E,
®CTPOCHHME IJ1a3a U €r0 ONTHYECKYI0 CUCTEMY.

©0COOCHHOCTH U300PAKEHUS B BOTHYTOM 3€pKajle.

Ha yposene nonumanusn

ObvscHaAmb:

e(pusnueckue SBICHUS: OOpa30BaHUE TEHH U TOJYTEHU, COJIHCUHBIE H
JIyHHBIE 3aTMEHUS,

®XO0JI JIy4eH B IPU3ME;

ex0/ Jiyuel B (poToarmapare u MpoeKIIMOHHOM arapare U UX yCTPOUCTRBO;

®ONTUYECKYIO CUCTEMY IJ1a3a;

©3aBUCHUMOCTh Pa3MEpPOB U300paXKEHUs OT yIJIa 3pEHHUS;
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®IPUYMHBI OJIM30PYKOCTH U JATBHO30PKOCTH U POJIb OYKOB B UX KOPPEKIIUH;

e yBEJIMUCHHE YTJIa 3pEHUS C IIOMOIIBIO JIYTIbI;

®IPOUCXOXKICHUE PATYTH.

e [IPUMEHEHUS BOTHYTOI'O 3€pKaja;

®X0J JIy4eil B CBETOBOJIE

Ilonumamnw:

®pPa3HUILY MEXy €CTECTBEHHBIMU U UCKYCCTBEHHBIMU UCTOYHUKAMU CBETA;

®PA3HUILy MEXYy CBETOBBIM ITyYKOM U CBETOBBIM JIyUOM;

®TOYEYHBIN HUCTOUYHHUK CBETA U CBETOBOMW JIy4 — UCATbHBIE MOJEIIH;

®IIPUYMHY Pa3NIOKEeHUsI OEJIOr0 CBETa B CIEKTP.

erpaHUIIbl TPUMEHUMOCTH 3aKOHA MIPSMOJIMHEHHOTO PaCIpOCTPaHEHHUS CBETA;

©3aBHCUMOCTh YHMCJIa U300pakeHUM B JIBYX 3epKajax OT yrijia MEXKJy HUMU;

S IPUHLINI YCTPOMCTBA NEPUCKONA, KATIEHJOCKOMA.

Ha yposéne npumenenun 6 mMunu4HblX CUMYAUUAX

Ymems:

®IIPUMEHSTh 3HAHUS 3aKOHOB MPSAMOJUHEHHOTO paclpOCTPaHEHUsI CBETA,
OTpaXEHUS U MPETOMIICHHS K O0BSICHEHUIO SIBJICHUM;

®11300pakaTh Ha YEPTEKE CBETOBBIC MTyUKHU C ITOMOIIBIO CBETOBBIX JIyUEeH;

®CTPOUTH: N300pakeHUE MPeIMETa B MIIOCKOM 3€pKajie, X011 JIydel B IpU3Me,
XOJl JIyuel B JIMH3E, W300paKeHUE MPEIMETOB, JaBAEMbIX JHUH30HM, X0 JTydel B
npudopax, BOOPYKAIIIKUX ri1a3 (0O4KH, JTymna);

®BBLIUUCIIATh ONTHYECKYH) CHJIY JIMH3BI 10 U3BECTHOMY (POKYyCHOMY
PACCTOSIHUIO, U HA00OPOT.

®CTPOUTH U300paKEHUE TIPEIMETa B BOTHYTOM 3€pKaJie;

®BBIBOJUTH (HOPMYITY TOHKOW JIMH3BI;

®OIIPEIEISATh HEU3BECTHBIE BEJIMUMHBI, BXOSIINE B (DOPMYITY TOHKON JIMH3BI.

Ha yposéne npumenenus ¢ HeCmaHOApPMHbIX CUMYAUUAX

Cpasnusamy:

®ONITUYECKUE TPUOOPHI U XOJI JTyUYell B HUX.
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Yemanasnusamo ananocuio:
e MEXKTy CTPOCHHEM IJ1a3a U YCTPOMCTBOM (poToarmapara.
®MEK/Iy BOTHYTBIM 3€PKAJIOM U JINH30M U XOJIOM JIY4€H B HUX.
Hcnonvzosamn:
®METO/Ibl HAYYHOT'O TO3HAHUSI MPU U3YUYCHUM SIBJICHUHN (NPSIMOJIUHEHHOTO

pacnpocTpaHeHUsl, OTPAKEHUS U MPETOMIICHHSI CBETA).

8 kiacce

MexaHn4ecKne CBOMCTBA YKUIKOCTEN, ra30B U TBEPJBIX TEI

Ha ypoene 3anomunanus

Haszvieamy:

e pu3nUeCcKre BEIMUMHBI U UX YCIOBHBIE 0003HauUeHUs: aaBicHue (P), 00beM
(V), murotHOCTH (p), BEITAMKKBaromas cuia (F,); MexaHndeckoe HampspkeHHe (O),
moayibs FOura (E), abcomorHoe u oTHOcHTenbHOE yuinHeHue (Alg); eauHuUIb!
(bU3UYECKUX BEJIIMYNH;

epusnueckue mnpuOOPHI: MaHOMETP, OapoMeTp, COOOLIAIOIINE COCY/IbI,
THIpaBIUYECKas MalllMHA, THAPABIWYECKUN MPECC, MOPIIHEBOM >KUIKOCTHBIN
HACoC;

®3HaUYECHHE HOPMAJIBHOTO aTMOC(EPHOTO JaBICHUS.

Bocnpouszsooums:

eONpe/ieNiCHUs] TOHATUIN: JaBJIeHHE, aTMOC(epHOe IaBJEHUE, BaTEepPIUMHUS,
BOJIOM3MEIIICHUE CcyaHa. naedopmalus, ynpyras ngedopmainus, IIacTudeckas
nedopmariis; MEXaHUIeCKOe HaMpsHKeHHE, MPeAe MPOYHOCTH, KPUCTALTUYECKUE
u amop(HbIe Tena, dJIEMEHTapHas sSUeiKa, TOJTUMOPPU3M, AaHU30TPOTIHS;

e popMyJIbl: NaBJICHUS KUAKOCTA HA JHO U CTEHKH COCYJa; COOTHOIIEHUS
MEXIy CHJIAMH, JCUCTBYIOIIMMH Ha TOPIIHU THAPABINYECKON MAIIUHBI, W
IUIOLIAbI0 TOPIIHEH; BBITAIKUBAIOMIEH CHIIBI, COOTHOIIEHHUS padOT Majoro u

0oJbIIOro MopiHe rugpasinueckod Mamuubl, KIT/ rugpaBiandeckoil MaliuHsbl,
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MEXaHUUYECKOTO HamNpsHKEHUs, aOCOMIOTHOTO U OTHOCHUTENIBHOTO YJJIMHEHUS,
3akoHa ['yka;

®(30JIOTOE MPABUIIO» MEXAHUKH;

e3akoH ['yka [Tackans, Apxumena;

®yCJIOBUS IJIABAHUS TEI.

Onucvieams:

eonbIT Toppruesu Mo U3MEPEeHUI0 aTMOC(HEPHOTO JTaBICHUS;

®OIBIT, JIOKA3BIBAIOUINN HAJIWYKUE BBITAJKUBAIOIIECH CUIIbI, IEMCTBYIOIICH Ha
TEJIO, MIOTPYKEHHOE B )KUIKOCTD;

SUCTOPUSL PA3BUTUS  CYJIOXOJACTBA, BO3AYXOIUIABaHUs, WCCIEIOBAHUSA
MOPCKHX TTyOHH.

Pacnosznasame:

epa3TUYHBIC BUJIBI IeOpMaIii TBEPBIX TEIL.

Ha yposéne nonumanusn

IIpusooums npumepbwi:

¢ OIIBITOB, WUIKOCTPUPYIOLIUX 3aKOH [lackans;

®OIIBITOB, JIOKA3bIBAIOUIMX 3aBUCUMOCTH [JABJIECHUS J>XUIAKOCTH HA JHO H
CTEHKHU COCYJIa OT BBICOTHI CTOJIOA HKUAKOCTH U OT €€ TUIOTHOCTH;

®COOOIIAIOIINXCS COCYJIOB, HCIIOJIB3yEMbIX B OBITY, B TEXHUYECKUX
YCTPOMCTBAX;

®PA3NUYHBIX BUIOB AePOpMaIMH, TPOSBISIONINXCS B MPUPOJE, B ObITY U B
IIPOU3BOJICTBE.

e [IPUMEHEHUSI KPUCTAILIIOB.

ObvscHaAmb:

®IIPUPOJy NIaBJICHUS Ta3a, ero 3aBUCHUMOCTb OT TEMIIepaTypbl U o0bema Ha
OCHOBE MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHHUS BEILIECTBA;

eliponccCC IMmepcaadn AdaBJICHHA KHUAKOCTAMH MW TIada3aMHM Ha OCHOBC HX

BHYTPEHHETO CTPOCHHS;
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®HC3aBMCUMOCTb JaBJICHHUA XHAKOCTH Ha OJHOM M TOM K€ YPOBHC OT

HaIpaBJICHUS;
®TUIPOCTATUYECKUI MapaIOKC;
©3aKOH COOOIIAIONINXCS COCYIOB,;
S IPUHITUT ACHCTBHS THIPABINYECCKON MAIIUHBL;

.yCTpOﬁCTBO U IMMPUHIUAII HCﬁCTBHH: THApPaBIMYCCKOTO Impecca, ) KUAKOCTHOIO

MOPIITHEBOTO HACOCa, pPTyTHOTO OapoMeTpa U bapoMeTpa-aHepOua;

®IIPUPOSY: AaTMOC(EpPHOTO MaBJICHUS, BBITAIKUBAIOMIEH CHUIBI W  CHIIBI

YIIPYTOCTH;
®[UIABAHUE TETT;
®[10/IbEM I'PY30B CO JIHA;
®BIIMSIHHE aTMOC(EPHOTO JAABJICHHS HA )KUBOU OPTraHU3M;

O OTIIMINC KPHUCTAITNIMICCKUX TBCPABIX TCJI OT aMOp(i)HI)IX, IMOJIMKPUCTAJIIIOB OT

MOHOKPHUCTAJIJIOB;
® AHU30TPONMIO CBOMCTB MOHOKPHUCTAILJIOB;

®CBOMCTBA TBEPABIX TEJI: TBEPAOCTb, YIPYTOCThb, MPOYHOCTh, YHPYTOCTbH,

MJIACTUYHOCTD, TBEPJIOCTh;

eXapakTep 3aBUCUMOCTH MEXaHUUYECKOTO HAIPsHKEHHUS OT OTHOCUTEIIBHOTO
YJUTUHECHMUSL.

IIpusooums npumepol:

®BIIMSHMUS IEATEIILHOCTH YeJI0OBEKA Ha aTMOc(epy, IKOJOTHYECKUX TPOOIeM;

®BJIMSHUS aTMOC(EPHOTO JaBJICHUSI Ha )KUBON OpTraHU3M.

Bvieooumes:

epopMyJly COOTHOIICHHS MEXKAY CHJIaMH, JCUCTBYIOIIMMH Ha TOPIIHH
TUJIPABIMYECKON MAIIMHBI, U IUIOIIA/IbIO MOPIIHEM;

®3aKOH COOOIIAIOIIUXCS COCYOB,;

®IICTIOJNIb3YST METOJI MOACITHPOBAHUS, (DOPMYJIBI: TaBICHUS KUJIKOCTH Ha JTHO
U CTEHKH COCY/JIa, BBITAJIKUBAIOIICH (apXUMETO0BOM) CHUJIIBI;

®COOTHOIICHUC pa60T, COBCPIIACMBIX ITOPITHAMUA er[paBnnquKoﬁ MalllnHHI.
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Ha ypoene npumenenus 6 munuuHolX cCumyauusix
Ymems:
e3MEPATH: JABJICHUE JKUJKOCTH Ha JHO M CTEHKH cocyJla, arMocdepHoe
JIaBJICHHE C MOMOIIbIO OapOMETpa-aHEPOUIa;
®5KCIIEPUMEHTAIBHO YCTAHABIUBATH: 3aBUCUMOCTD BBITAJIKUBAIOIIECH CUJIBI OT
MJIOTHOCTH KUJKOCTH U oObeMa IMOTrPY>KEHHOM YacTH Tella, YCJIOBHS ILIaBaHUs
Tell.
® BBIPAIIMBATH KPUCTAJIBI U3 HACBIIIIEHHOTO PAaCcTBOPA COJIEH.
Ilpumensams:
e3aKkoH [lackans Kk OOBSICHEHUIO SIBJICHUH, CB3aHHBIX C Mepeiavei JaBIeHUs
JKUJIKOCTSIMU M Ta3aMu;
ehopMyJIBI: IS pacyeTa JABICHUS ra3a Ha JTHO M CTEHKH COCyJa, 3aKOH
COOONIAIOIIMXCSI COCYJOB, COOTHOIICHHS MEXKIYy CHJIAMH, JEHCTBYIOIUMH Ha
MOPIIHMA TUAPABIWYECKOW MAIIMHBI, W IUIOMIAABIO TOPIIHEHN; BBITAIIKUBAIOLICH
(apxuMeI0BOM) CHITBI K PEIICHUIO 3a/a4.
®COOTHOIIIEHUE  MEXJY  BBICOTOM  HEOJHOPOJHBIX  KUJIKOCTEH B
COOONIAOIIMXCS COCY/IaX M UX MNIOTHOCTHIO K PEIICHUIO 3a]1ay;
®«30510TO€ TpaBmiio» Mexanuku u Gopmymy KIIJ[ k pacueram, CBSI3aHHBIM C
paboTO¥ TUIPABINYECKON MAIIIUHBI.
Ha ypoene npumenenusn 6 HeCmanoapmHuvlx CUMYAUUAX
Obobwams:
® 30JI0TOE TIPABUJIO» MEXAHUKHU Ha Pa3IUYHbIC MEXaHHU3MBbI (THAPaBIHNYECKaS
MaIlliHA).
IIpumensams:
®METOJ] MOJCIIUPOBAHUS MPU IMOCTPOCHHUH JECITYKTUBHOTO BHIBOAA (OPMYI:
JIABJICHUS JKUJIKOCTH Ha JTHO U CTEHKHU COCYJa, BBITAIKUBAIOIICH (apXUMEIOBOM)
CHUJIBL.
Obvscuams:
®TCXHOJIOTUH CO3JaHUSI MaTEepUAJIOB C 3aJaHHBIMH MEXaHUYECKUMHU

CBOMCTBaMH;
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HUccneoosamo:

oyCJIOBHA IIJIaBaHUA TCII.

TemaoBbIE IBIEHUS

Ha ypoene 3anomunanusn
Haszvieamy:

e hu3MUeCKHe BEIIMYMHBI M MX YCJIOBHBbIE 00O3HaueHus: Temmepatypa (t, T),
OTHOCHTENIbHAS MOJIEKyJIsspHast (aromHas) macca (M), BHyTpeHHss sueprus (U),
KojauyecTBO TerioTel (Q), yaenpHas TemIoeMKoCTh (C), yHAelbHas TerioTa
cropanusi TorumBa ((), yAenbHas TeIwioTa IUiaBieHust (A), yJenbHas TerioTa
napooOpazoBanusi (L), aOcomtoTHas BIIaXKHOCTh BO3ayXa (p), OTHOCHUTEIbHAS
BJIQYKHOCTh BO3ayxa (@), naBieHue (P), oobem (V), mioTHocTh (p), aOCOTIOTHOE U
oTHOCHTEIbHOE yamuHeHue (AlL€); eTMHUIIBI ATHX BEIHYNH;

e (pu3nMyEeCKyl0 BEIWYMHY M €€ YCIOBHOE OOO3HaueHWe: TeMIlepaTypHbIE
Kod(ppuIMeHT JuHEHHOro W oOBbeMHOro pacmupenus (o, [); €AUHHUIY 3TOU
BCJIMYUHBI: rpaz[_l wim K

¢ husnmueckue MPUOOPHI: TEPMOMETP, KATIOPUMETP, TUTPOMETP, TICUXPOMETP;

®IIOPSI0K PA3MEPOB U MACCHI MOJIEKYJI, UACIIA MOJIEKYJI B €AMHUIIE 00BEMa;

eMETOAbl H3yuYeHUs: (U3MYECKUX SBJIICHUI: HaOJIOJEHUE, THUIIOTE3a,
HKCHEPUMEHT, TEOPUSI, MOJICIIMPOBAHUE;

® OCHOBHBIC YACTH JTIOOOTO TETUIOBOTO JABUTATEIIS;

eripuMepHoe 3HaueHue KIIJI nBurarenss BHyTpeHHETrO CrOpaHHUs M MapOBOM
TypOUHBI.

e3HaueHus KI1/] nBuraresns BHyTpEeHHErO CropaHusi ¥ NapoBOW TypOUHBI.

Hcnonvzoeams:

®[IpM ONHCAHUM SIBJICHUN TOHATHA: CHUCTEMa, COCTOSIHUE CHCTEMBI,

napaMeTphbl COCTOSIHUS CUCTEMBI.
Bocnpouzsooums:

O MICTOPHUUYCCKHC CBCACHHUA O pa3BUTHUHU B3ITIAJ0B Ha CTPOCHUC BCIUICCTBA,
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eoIpe/ieiCHUsT TTOHATUM: MOJIeKyJia, aToMm, ITuddy3us, TemIoBoe ABUKECHHUE,
TEIUIOBOE PABHOBECUE, BHYTPEHHSSI SJHEPTHS, TEIJIONEPEaaya, TEIIIOMPOBOIHOCTD,
KOHBEKIUS, U3Ty4YeHHe, H(PpaKpacHOE U3ITyYeHHE, TEPMOJIMHAMHUYECKAsi CUCTEMA,
COCTOSIHUE CHCTEMBI, MMapaMeTPhbl COCTOSIHUSI, a0COIOTHAS (TEpMOAMHAMUYECKAas)
TeMIiepaTypa, abCONIOTHBIM HYyJb TEMIIEpaTyp, KOJIMYECTBO TEIUIOTHI, yJeIbHas
TEIUIOEMKOCTh,  yJAEJbHAas  TEIUIOTa CTOpaHusi TOIUIMBA, IUIABJICHHUE U
KpUCTAIIM3als, TeMIepaTypa iaBieHus: (KpUCcTa/UIU3allun), yAeabHas TeIioTa
IIaBieHus  (KpUCTAIM3AlMK), [apooOpa3oBaHUE, UCHApPEHHe, KHUIICHUE,
KOHJICHCAIlUsl, TeMmIepaTypa KureHus (KOHJEHcaluu), yjAelbHas TemioTa
napooOpa3oBaHusi (KOHJEHCAIIMW), HACBHIIMICHHBIA TMap, HEHACHIIICHHBIA Tap,
abCOJIIOTHAsA BIIAXKHOCTh BO3/lyXa, OTHOCHUTENbHAs BJIAXKHOCTh BO3JyXa, TOYKA
POCHI, UAEANbHBIN ra3, TerioBou asurareinb, KII[ TermmoBoro asurarens;

®OCHOBHBIC TOJIOKEHUS MOJIEKYJAPHO-KUHETUYECKON TEOPUHM CTPOECHUS
BEILIECTBA;

e[IPUMEPHI, MO3BOJISIONINE OLICHUTh Pa3Mepbl MOJIEKYJ M YHCIO MOJIEKYJ] B
eauHule oobema; uieto onbita [lltepHa;

®[IOHSTHE TUHAMUYECKOTO PABHOBECHS MEXKY KUIKOCTBIO U €€ TapOM.

ehopmMynbl IS pacyeTa: KOJMYECTBA TEIUIOTHI, HEOOXOJUMOTO  JUIs
HarpeBaHUsl WIHA BBIICISAIOMIETOCA MPU OXJAXKIECHUU TEJa; KOJUYECTBA TEILIOTHI,
BBIICIISIONIETOCS TPU CTOPAHWU TOIUIMBA; KOJMYECTBA TEIUIOTHI, HEOOXOIUMOTO
JUISL TUIaBJIeHUS (KPUCTAJUTM3AllMK); KOJUYECTBA TEIUIOThI, HEOOXOIUMOTO s
napooOpa3oBaHusi  (KOHIEHCALIMM); OTHOCHUTEIBHOM  BIIAJKHOCTH  BO3AYXa;
JMHENHOr0 U 0OBEMHOI0 PAaCIIMPEHUS KUAKOCTEN U TBEpAbIX Ten; MeHnzaeneeBa-
Knaneiipona; KIIJ] TermoBoro gBurarens;

e hopMyIUpoOBKH U (HOPMYJIbI Ta30BBIX 3aKOHOB;

e hopmymupoBKy U (HOpMyITy TIEpBOTO 3aKOHA TEPMOIUHAMHKH; BTOPOU 3aKOH
TEPMOJUHAMHUKHY;

o yCJIOBHA IINIaBAHUA TCII;
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erpadKyd  3aBUCUMOCTH TEMIIEpaTypbl BeEIIeCTBA OT BpPEMEHU MpH
HarpeBaHuu  (OXJIAKJACHUHU),  IUIABJICHUU  (KpUCTAUIM3AlMK),  KUIIECHUU
(KOHIEHCALIH ).

Onucwvieamy:

esBiieHHE TUDPy3un;

®XapaKkTep JIBH>KEHUSI MOJIEKYJI Ta30B, JKUJIKOCTEN U TBEPABIX TE;

®B3aMMO/ICIICTBME MOJIEKYJI BEILIECTBA;

®SBJICHUE CMAUYMBAHUS U KAlUJUISIPHBIE SIBJICHUS;

®CTPOEHUE U CBOKCTBA I'a30B, KUIAKOCTENU U TBEPABIX TE;

®CII0COOBI U3MEPEHUSI MAaCChl U PA3MEPOB MOJIEKY T,

eonbIT [lITepHa;

enpuHUKN noctpoeHus mkai Lenscus, KenbBuna, @apenrerita u Peomropa.

®OIIbITHI, WUIIOCTPUPYIOIINE: W3MEHEHHE BHYTPEHHEH HSHEPruUM Tena IpH
COBEPIIICHUHU PaOOTHI; ABJICHUS TEILIONPOBOIHOCTH, KOHBEKIIUHU, U3JTYyUEHUS,;

®OIbITHI, TMO3BOJISIIONINE BBECTH TMOHSATHE YJIENbHOW TEIIOEMKOCTH,
YCTaHOBHUTH 3aKOHBI HJICAJIBHOTO T'a3a;

eHa0JIIOJaeMbIe SIBJICHHUSI TIPEBpAIleHUs BEIIECTBA M3 OJHOTO arperaTHoro
COCTOSIHUSI B JIPYTOE;

®YCTPOMCTBO U MPUHIIUIIA JEUCTBUS XOJOAUIIbHUKA;

eripeoOpa3oBaHMsl HHEPrUM B TEIUIOBBIX MaimiMHax (mapoBas TypOuWHa,
JIBUTaTellb BHYTPEHHETO CTOPAHUS, PEaKTUBHBIN JIBUTATEND)

®yCTPOICTBO JBUTATENSI BHYTPEHHETO CrOPaHUs U TapOBOU TYpOUHBI.

Paznuuams:

e CIrI0cOOBI TETIONEPEIaUn.

Ha ypoene nonumanusn

IIpusooums npumepbwi:
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®SBJICHUM, MOATBEPKAAIONIMX, 4YTO: TeJla COCTOST W3 YaCTULl, MEXIy
KOTOPBIMU CYIIECTBYIOT MPOMEXKYTKH; MOJIEKYJIbI HAXOASTCS B HENPEPHIBHOM
Xa0TUYECKOM JBUKEHUU; MOJIEKYJIbI B3aUMOJIEHCTBYIOT MEXKIY COOOM;

®JBJIICHUIM, B KOTOpPbIX HAOJIOJAETCs CMayuMBaHHE M HECMavyHBaHUE,
IPOSBJICHUE U YUYET KalWUIIPHOCTH;

®I3MEHEHUS BHYTPEHHEM 3HEpPruM Teja: MPU COBEPUICHUM PAOOTHI, MyTEM
TeIUIoNnepeIauH;

® TEIJIONPOBOAHOCTH, KOHBEKIMH, U3TyUEHHUS B IPUPOJIC U B OBITY;

®ICTOYHHKOB U3JTy4YEHHUs], CIIOCOOOB PErUCTPALUN U3ITYUEHUS TEIT;

earperaTHbIX MPEBPAIICHUI BEIIECTBA;

eaTMOC(hEPHBIX SIBJICHUN;

®OIIBITOB, [MO3BOJISIFOIIMX YCTAaHOBUTH JUISI ra3a JaHHON Macchl 3aBUCUMOCTH:
JABJIEHUS OT 00beMa IPH MOCTOSTHHOM TeMneparype, 00bema OT TeMIlepaTypbl IpU
MOCTOSIHHOM JJaBJIEHUH, JIaBJICHUS OT TEMIEPATYPHI IPU OCTOSHHOM 00BbEME;

®[IPUMEHEHUE Ta30B B TEXHUKE;

®[IPOSIBJICHUS, OOHAPYKEHUSI U UCTIONBH30BAHUS UH(PPAKPACHOTO U3ITYUCHHUS;

® OCHOBHBIX HaIlpaBJIEHUI COBEPILICHCTBOBAHMSI TEINIOBBIX JBUTATENECH;

®TEIJIOBOTO PACIIMPEHUs TBEPIBIX TeJI M KUAKOCTEH, HaOIK01aeMoro B
PUPOIE U TEXHUKE.

Obvsacuams:

epe3yJIbTaThl OINBITOB, JOKA3bIBAIOIINX, YTO: TEA COCTOAT U3 YACTHUL, MEXK]LY
KOTOPBIMU CYIIECTBYIOT IPOMEXYTKH; MOJIEKYJIbI HAXOAATCS B HENPEPHIBHOM
Xa0TUYECKOM JBUKEHUHU (OpOYyHOBCKOE JBIXKEHUE, T Py3us);

*OpOYHOBCKOE JIBIKeHUE U AU Py3HIo;

®3aBHCHUMOCTH: CKOPOCTU AU(PPY3UN OT TeMIIEpaTypbl BEIIECTBA U CKOPOCTHU
nupQy3un  OT arperaTHoro COCTOSIHMSI BEIECTBA, CBOWCTB TBEPAbIX Tell,
XKUIKOCTEH U ra30B OT UX CTPOCHMUS;

®IBJICHHS] CMaUUBaHUS U KallWJUISIPHOCTH;

®BJIMSHUE YHUCJIA IPOTOHOB, HEUTPOHOB, AJIEKTPOHOB HA CBOMCTBA ATOMOB;
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®B3aUMO/ICHCTBUE YACTULL C DJHEPTETUYECKON TOUKU 3PEHUS;

®OTJINUME CpPEJHEH CKOPOCTH TEIUIOBOTO JBUMXKEHHUS MOJEKYJ OT CpeaHei
CKOPOCTH MEXaHUYECKOTO JIB)KCHHUS TEIIa;

epe3yibTaThl onbiTa llTepHa;

®3aBHUCUMOCTh arperaTHOro COCTOSIHUS ~ BEIIECTBA OT JABWKEHUS H
B3aMMOJIEUCTBUS YaCTHULI, U3 KOTOPBIX OHO COCTOUT;

®0COOEHHOCTh TEMIIEpATYphl KaK MapaMeTpa COCTOSHUSL CUCTEMBI;

®HEJIOCTATKU TEMIIEPATYPHBIX IITKAJ;

® [IPUHITUTI OCTPOCHUS Kb Henbcus u a0COIOTHOM
(TepMOAMHAMUYECKO) IIKAJIBI TEMIIEPATYD;

®MEXaHN3M TEIIONPOBOJIHOCTH U KOHBEKIINH;

e(hu3MUECKUl  CMBICI  TOHATHUN:  KOJUYECTBO  TEIUIOTHL,  yZAeJbHas
TEIJIOEMKOCTh BEILECTBA, YJEJIbHAas TEIUIOTa CrOpaHusl TOIUIMBA; YJeJIbHas
TEIJIOTa IJIaBJeHUsl (KpUCTaIM3aluu), YyJIelbHas TeIuioTa NapooOpa3oBaHUs
(KOHIEHCALINH ),

®IIPUYMHY TOTO, YTO: MPU CMEIIMBAHUM TOpSIYEH U XOJIOJHOW BOJIBI
KOJMYECTBO TEIUIOTHI, OTJAHHOE rOpsiuei BOJI0M, HE PABHO KOJIMYECTBY TEILIOTHI,
NOJIyYEHHOMY XOJIOJHOM BOJOM; KOJWYECTBO TEIUIOTHI, BBIACIUBLIEECS IpU
CrOpaHUM TOIUIMBA, HE PAaBHO KOJMYECTBY TEIUIOTHI, MOJYYEHHOMY IPU 3TOM
HarpeBaeMbIM TEJIOM;

erpaUKM 3aBUCUMOCTH TEMIIEpaTypbl BeELIECTBA OT BPEMEHH IpPU €ro
IUTaBJICHUH, KPUCTAJUTM3ALUY, KUTICHUU U KOHJICHCAIINH;

©3aBHMCHUMOCTh JIaBJICHHsI ra3a JaHHOM Macchl OT OObe€Ma M TEMIIEpaTyphl,
o0beMa raza JaHHOW MacChl OT TEMIIEPATYPhI;

®ra30BbIC 3aKOHBI HA OCHOBE MOJIEKYJISPHO-KMHETHUYECKOW TEOPUH CTPOCHUS
BEIIECTBA;

® COKMIKEHUE Ta30B;

S [IPUHIIMI PAaOOTHI ABUTATENS] BHYTPEHHETO CTOPAHUS U MMapOBOW TypOUHBI;
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©3aBUCHUMOCTb BBICOTHI MOJbEMA XKUIKOCTH B KAlWUIAPE OT €€ IJIOTHOCTH,
CTEIIEHM CMAyuMBaHUg W OT JAMaMETpa Kanmwuisipa, TEMIEpPaTypbl KUIICHUS OT
JABJICHHS], OTHOCUTEIIBHOM BIAXKHOCTH BO3yXa OT TEMIIEPATYPHI;

®CBA3b MEXKJYy CpPEIHEH KHHETUYECKOM DSHEPrHed TEIIOBOTO JIBHXKEHUS
MOJIEKYJI U a0COJIFOTHOM TeMIIepaTypoi;

o pu3nyecKkuii CMbICT a0COIOTHOTO HYJISI TEMIIEPATYPHI.

ObvsacHaAmMb HA OCHOB8E MONEKVIAPHO-KUHEeMUYECKOU Meopuu CmpoeHus
geujecmea u dHepeemudecKux npeocmasieHull:

®[IPOLIECCHI: UIABJICHUS U OTBEPCBAHUS KPUCTAJUIMYECKUX TEJI, TUIABIICHUS U
OTBepJieBaHUsT aMOpP(DHBIX Tel, MapooOpa3oBaHUs, HUCHAPEHUS, KUICHUS W
KOHJICHCAIINY;

¢ [IOHMKCHUE TEMIIEPATYPBI JKUAKOCTH IIPU UCIIAPEHUH.

ObvsacHaAmMb HA OCHOB8E MONEKVIAPHO-KUHEMUYECKOU Meopuu CMmpoeHus
geujecmea.

©3aBUCHUMOCTh CKOPOCTH UCIAPEHUS KUAKOCTH OT €€ TEMIIEpATyphl, OT poaa
KUJKOCTH, OT ABMKECHHUS BO3/lyXa HaJ MOBEPXHOCTHIO KUJIKOCTH;

e00pa30BaHME HACBHIIICHHOIO Tapa B 3aKpPhITOM COCYIE, 3aBUCUMOCTD
JIaBJICHUS HACBIIEHHOIO 1apa OT TEMIIEPATyPHI.

Jloxazvieamn:

e4yTO Tejla 00JIaJal0T BHYTPEHHEH dSHEprueil; BHyTPEHHS I SHEPTUs 3aBUCHUT OT
TEMIIEpaTypPbl U MAcCChl TEJIA, @ TAKKE OT €r0 arperaTHOr0 COCTOSIHUA U HE 3aBUCHUT
OT JIBU>KEHUS TeJla KaK LEJIOT0 U OT €ro B3auMOJICUCTBUS C IPYTUMH TEIAMMU.

Ilonumams:

®'PaHUIbl TPUMEHUMOCTH Ta30BbIX 3aKOHOB;

e[10UYEMY U KaK YUUTBHIBAIOT TEIJIOBOE PACIIMPEHUE B TEXHUKE;

®HEOOXOMMOCTh HAIMYUS XOJOIUILHUKA B TETUIOBOM JIBUTATEIIE;

e3apucumocTh KII/[ TermioBoro asurarenss OT TeMmepaTypbl HarpeBarTels U

XOJIOAUJIbHHKA,
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®YyTO IUIABJICHWE U KPUCTAUIM3AIUs, WCHApEHWEe W KOHJCHCAIUsI —
MIPOTHUBOIIOJIOKHBIC MPOIIECCHI, TPOUCXOISIINE OTHOBPEMEHHO;

®CMBIC]T TIOHSTUH: TeMIepaTypHbId KodhduueHT pacmmpenus (00HEMHOTO
U JIMTHEWHOT0);

STIPUYMHY  PA3JIMUUS  TEIUIOBOTO  PACIIUPEHUS  MOHOKPHUCTA/UIOB U
MOJINKPUCTAJIIOB;

®5KOJIOTUYECKHE MTPOOIEMBI HCTIOIB30BAHMS TETNIOBBIX MAIIIKH.

Buvisooums:

e (hopmyiry paOOThI raza B TEPMOJIMHAMHUKE.

Ha YDPOBHE RPDUMEHERUA 6 MUNRUUHbIX CUMYAUUAX

Ymemy:

e 3MEPATH TEMIIEPATYPY U BBIpAXKATh €€ 3HaUCHUE B rpajaycax Llenscus;

e0000MmaTh Ha OMIUPUYECKOM YpPOBHE pe3yJbTaThl HAOIIOIaeMbBIX
AKCIIEPUMEHTOB U CTPOUTH UHIYKTUBHBIE BHIBOJIbI,

®[IEPEBOJIUTH 3HAUCHUE TeMrepaTypsl U3 rpaaycos Llenscus B KenbBuHBI,
dapeHreiTsl 1 00PaTHO;

®[10JIb30BaThCSI TEPMOMETPOM;

®5KCIIEPUMEHTAILHO HU3MEPATh: KOJWYECTBO TEIUIOTHI, IOJYYEHHOE WIIH
OTZIaHHOE TEJIOM, YAEIbHYIO TEIJIOEMKOCTh BELIECTBA;

oCTpOUTHh TpaduK 3aBUCUMOCTH TEMIIEpaTypbl Tela OT BPEMEHH MpH
HarpeBaHUM, TUIABJICHUN, KUTIEHUH, KOHJICHCAIINHU, KPUCTAIUIN3ALNUN, OXJIaXKICHUN;
HaxXOJUTh MO rpaduKy 3HAYCHUS] BEJIMYUH U BBINOJIHATh HEOOXOAUMBIE PACUETHI;

®ONPEICTATh M0 3HAYCHUIO aOCOMIOTHON BIQKHOCTH BO3/yXa, BBIMANET JIH
poca Ipu NOHWKEHUU TEMIIEPATYPHI 10 ONPEACICHHOTO 3HAYCHUS;

®CTPOUTH U YUTATh rpaduKu U30MpolieccoB B koopauHatax p, V; V, Tup, T.

®BBIUUCIISATh MOTPEIIHOCTh KOCBEHHBIX M3MEPEHUN HA MPUMEPE U3MEPEHUSA
YAEIbHOU TEMJIOEMKOCTH BEIIECTBA.

Ipumename:
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®3HAHUS MOJEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOEHUS BEHIECTBA K
OOBSCHEHUIO MOHSITHUSI BHYTPEHHEH YHEPTUH;

e(hopMynBl IS pacdera: KOJMYECTBA TETUIOTHI, MOJYYEHHOTO TEJIOM IpHU
HarpeBaHWMM H  OTJAHHOIO IIPM  OXJIAXKJICHUH;,  KOJIMYECTBA  TEIUJIOTHI,
BBIJICJISIONIETOCS IIPU CTOPaHUM TOIUIMBA; KOJIUYECTBA TEIUIOTHI, MOJYYEHHOIO
TEJIOM TIpU IUIABJIEHWH WIA OTJAHHOIO TpPU KPUCTAJUIM3alHH; KOJIUYECTBA
TEIUIOTHI, TTOJYYEHHOI'O TEJIOM IMPU KUIICHUU WM OTAAHHOTO MPU KOHJCHCAIWH;
OTHOCUTEIHHOM BIAXHOCTH BO3ayxa; ¢opmynsl MenzaeneeBa-Knaneiipona,
ra3oBbIX 3aKOHOB K PELICHUIO 33/1a4;

®10JTyYCHHBIC 3HAHUSI K OOBSICHEHUIO SIBJICHU, HAOII0/IJaeMbIX B IPUPOJIE U B
OBITY;

e ypaBHEHHUE TEIUIOBOIO OanaHca Mpy PelIeHUH 3a7a4d Ha TEMI000MEH;

e(hopmyny paboThl Taza B TEPMOJMHAMHUKE K PEHICHUIO TPEHUPOBOUYHBIX
3a/1ay;

®[IEPBbIM 3aKOH TEPMOJMHAMUKY K PEIICHUIO 3a/1a4;

SIIPUMEHSATh TIOJYYCHHBbIE 3HAHUS K PELUICHUIO KAYECTBEHHBIX W

KOJIMYCCTBCHHBIX 3a/1a4, B TOM YHCJIC IIOBBIIICHHOTO YPOBH:A CIIOKHOCTH.

Ha yposne npumenenus 6 Hecmanoapmmuuplx cumyayunx

Oboowams:

®IIOJIyYCHHbIE TIPU M3YYEHUH TEeMbl 3HAHHs, TMPEACTABIATh HUX B
CTPYKTYPUPOBAHHOM BUJIE;

®3HaHHUA O crnoco0ax U3MEHEHUs BHYTPEHHEW DSHEprud M BUAAX
Terionepenaun; 00 arperatHbIX NPEBpAICHHUSIX BEIIECTBA M MEXaHU3ME UX
OpOTEKaHusi; 00 YIEeNbHBIX BEIMYMHAX, XapaKTEPU3YIOUIMX arperaTHbIe
npeBpalieHusi BemlecTBa (yIeNbHAas TEIIOTa IUIaBICHUS, YAENbHAas TeIioTa
napooOpa3oBaHMsi); O Ta30BbIX 3aKOHAX; O TEIUIOBOM pAaCUIMPEHHH Ta30B,
KHUJIKOCTE M TBEPABIX TEN;, O I'paHUIAX MPUMEHUMOCTH (U3NYECKHX 3aKOHOB,
pomu pU3NUECKON TEOPHH.

Ymemn:
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®BBITIONHSATE: IKCIIEPUMEHTAIILHBIC MCCIEAOBaHNs, YKa3aHHbIE B 33/IaHUAX K
naparpadgaM u B paboueil Tterpaau (siBjaeHue AudPy3uu, 3aBUCUMOCTh CKOPOCTU
mubdy3un  OT  Temmeparyphl, B3aMMOJICUCTBHE  MOJIEKYJ, CMayuBaHUE,
KalUIAPHBIC SBICHUS); SKCIIEPUMEHTAIBHOE HCCIEA0BaHNE TIPU MCIIOJIb30BAHUN
YaCTUYHO-TTIOMCKOBOTO METO/1a;

®YYUTHIBATH SIBJICHUS TEIUIONPOBOAHOCTH, KOHBEKIIMM W HW3Iy4YCHHS TPH
pEelIeHuH TMPOCThIX OBITOBBIX MpOOJieM (COXpaHEHHE Temla WM XO0JIOJa,
YMEHBIIEHUE  WIM  YCHUJICHHE  KOHBEKUIMOHHBIX  IIOTOKOB,  YBEJIHWYECHHE
OTpa)kaTeJIbHOW MJIU MOTJIOMATENHHOM CIOCOOHOCTH TOBEPXHOCTEH ).

®BLITNOJIHATH UCCIIE0BAHUS MPU MPOBEICHUM J1TA00PATOPHBIX padoT.

Cpasnusamy:

e Cr1ocoObl U3MEHEHHSI BHYTPEHHEW SHEPTUHU, BUJIbI TEIUIONIEpEIayun;

ey/EIbHYIO TEIUIOTY IUIaBICHUs (KPUCTAUIM3ALNK) U YACIbHYIO TEIUIOTY
napooOpa3oBaHusi (KOHJAEHCAlMM) 1O TpaduKy 3aBHCUMOCTH TEMIEpPATypbl
pa3HBIX BEIIECTB OT BPEMEHU;

®[IPOIIECCHI MCTIAPEHUS U KUTICHUS,

erl0 rpaukaM TPOLIECCOB M3MEHEHUS COCTOSIHUS WJACAIbHOIO Trasa

HCU3MCHHBIC MMAPpaAMCTPhI COCTOAHUA IIPU ABYX U3MCHAIOIINUXCA ITapaMCTpax.

DNEKTPUUECKUE IBICHUSI

Ha ypoéne 3anomunanusn

Haszvieamy:

o hr3nyecKkre BEIMUMHBI M MX YCIOBHBIC 0003HAUYCHHMS: DICKTPHUUCCKHUI 3apsi
(9), HanpspkeHHOCTH eKTpudeckoro nost (E), anexrpuyeckast emxocts (C);

ecIUHUITI TUX (pusnueckux BeauuuH: K, H/Ki;

SIIOHATHS: IIOJIOXKUTEJIBHBIA M OTPULATENIbHBIA DJIEKTPUUYECKUN  3apsii,
3JIEKTPOH, MPOTOH, HEUTPOH;

e(pusnueckue TPUOOPHI W  YCTPOWCTBA: DJIEKTPOCKOM, IJICKTPOMETP,

aeKTpoopHAs MaITMHA, KOHJIEHCATOP.
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Bocnpouzsooumy:

®OMPECIICHUS MOHSATHUM: AJIEKTPUYECKOE B3aWMOJICHCTBHUE, DJICKTPHU3AIUA
TeJ, TPOBOJHUKUA W JUAJICKTPUKH, TOJIOKUTEIbHBIA W OTpHIATEIbHBIA HOH,
AIEKTPUYECKOE TI0JIe, DJIEKTPUYECKAs CHUJIA, HAMNPSHKEHHOCTh SJIEKTPUYECKOTO
MoJsi, JIMHUM  HaNpsODKEHHOCTH — DJIGKTPUYECKOTO  TOJs,  KOHJEHCAaTop,
AIIEKTpUYECKasi EMKOCTh;

®3aKOH COXPaHEHUS JIEKTPUUECKOTO 3apsijia.

e OIpe/ICIICHUE MMOHATHS TOUSUHOTO 3apsjia;

e3ak0oH KyioHa.

Onucwvieamn:

eHA0JII0TaEMBbIE DJICKTPUUYECKUE B3aUMOACHCTBUSI TEJI, SJIEKTPU3AIUIO TET,

®MOJCJIIN CTPOCHUA HpOCTGfIH.IPIX aTOMOB.

Ha ypoene nonumanusn

Obvacuamn:

e pusnyeckue SBICHUSA: B3aUMOJCUCTBUE HADEKTPU30BAHHBIX TEJ, SIBJICHHUE
AIEKTPU3ALUY;

®MOJEIMU: CTPOCHHS MNPOCTEUIINX AaTOMOB, JIMHUM  HANPSKEHHOCTH
AIEKTPUYECKUX MOJIEH;

S [IPUHLINI JACHUCTBUS JICKTPOCKOIA U AIEKTPOMETPA;

®3JICKTPUYECKUE OCOOEHHOCTH NMPOBOJAHUKOB U IMAJIEKTPUKOB;

e [IPUPOAY DJIEKTPUUECKOTO 3apsia.

S IPUHIINM JACHCTBUSA KPYTUIbHBIX BECOB;

®BO3HMKHOBEHUE AJIEKTPUYECKOTO TOJISI B TPOBOJHUKAX U JUAJICKTPUKAX;

®SIBJICHUS: DJICKTPU3ALIUM YEPE3 BIMUSHUE, JJIEKTPOCTATUYECKOUN 3AIMTHI.

llonumams:

¢ CYIIIECTBOBAHUE B MIPUPOJE MPOTUBOMOJIOKHBIX SJEKTPUUECKUX 3aPSIIO0B;

¢ NVICKPCTHOCTD 3JICKTPUYICCKOT'O 3apsja,
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®CMBICJI 3aKOHA COXPAHEHUS AJIEKTPUUECKOro 3apsa, ero pyHIaMeHTaIbHbIN
Xapakrep;

¢ 00BEKTUBHOCTh CYLIECTBOBAHUS IEKTPUUECKOTO TOJIS;

®BEKTOPHBIN XapaKTep HANPSIKEHHOCTH dJeKTpudeckoro mous (E);

®OTHOCHTEJIbHBIN XapaKTep Pe3yJIbTaTOB HAOIIOJEHUN U SKCIIEPUMEHTOB;

®OKCIEPUMEHTANIbHBIN XapakTep 3akoHa Kyona;

®CyLIECTBOBAaHUE TPAHULl TPUMEHUMOCTH 3aKkoHa KysoHa;

®pOJb MOJENeH B mpolecce (PU3NYECKOro MO3HAHUS (Ha MpUMepe JIMHUN
HaAMPsHKEHHOCTH 3JIEKTPUYECKOTO MOJIsl U MOJIeNIel CTPOEHUsI aTOMOB).

IIpueooumys npumepul:

e[ [puMeHEHNsT KOHIEHCATOPOB

Ha ypoeéne npumenenun 6 munuyHolX CUMYayuaxX

Ymemo:

® AHANTM3UPOBATH HAOJIOJAEMbIC AJIEKTPOCTATUYECKUE SBICHUS U OOBACHSTH
IIPUYMHBI UX BO3HUKHOBEHHS;

®OIpEEATh  HEU3BECTHbIE  BEJIMYUHBI,  BXoasmme B  Qopmyny
HaINPSHKEHHOCTH AJIEKTPUYECKOTO TTOJIS;

®AHAIM3UPOBATh W CTPOUTh  KAapTUHBl  JIMHUW  HaMpsHKEHHOCTH
AIEKTPUYECKOTO MOJIS;

®AHAJIM3UPOBATh U CTPOUTH MOJIEJIM aTOMOB Y HOHOB.

®BLIMIOJTHATH ~ CAMOCTOSITENIbHO ~ HAOMIOACHUS W OKCHEPUMEHTHl 10
AIEKTPU3AIUHU TEJI, AHATU3UPOBATh U OLICHUBATh UX PE3YyJIbTATHI.

Ilpumename:

®3HAHUS 10 DJEKTPOCTATHKE K aHATU3Y U OOBSCHEHUIO SIBJICHUN TPUPOIBI U
TEXHUKHU.

®[I0JyYCHHBIE 3HAHUS K PEIICHHI0 KOMOWHHMPOBAHHBIX 3aJad IO

SJICKTPOCTATUKE.
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Ha ypoene npumenenus ¢ HeCmanOAPMHbIX CUMYAUUAX

Ymems:

® AHANIM3UPOBATH HEU3BECTHBIE PaHEE IEKTPUUECKUE SIBICHHUS;

®IIPUMEHSTh IMOJIYUYCHHBIC 3HAHUS JJi1 OOBSICHEHMUS] HEU3BECTHBIX paHee
SABJIEHUM U TPOLECCOB.

Obobwams:

epe3ysIbTaThl HAOMIOAECHUN U TEOPETUUECKUX MTOCTPOCHUM.

Yemanasnusame ananoeuio:

eMex 1y 3akoHOM KyJioHa M 3aKOHOM BCEMUPHOTO TATOTEHUS.

Hcnonvzoeamy:

eMETO/Ibl [MO3HAHUA: OHMIUpUUEckue (HAOMIOJACHUE U DKCIECPUMEHT),
TeopeThuyeckue (aHaiau3, o000IIeHnEe, MOIETMPOBAHUE, AHAJIOTHSI, MHIYKLUA) IPU

HN3YYCHHUHU JJICKTPHUICCKUX SIBIICHUI.

DINEKTPUUECKUU TOK

Ha ypoene 3anomunanusn

Haszvieamo:

e (hr3MUECKHE BEIMYMHBI W HX YCIOBHbIE 0Oo3HadyeHus: cuima Toka (I),
Hanpspkenne (U), snekTpudeckoe comnpotusiieHne (R), yaenpbHOE CONMPOTHUBICHUE
(p); €AVHUITBI IEPEUYUCIICHHBIX (PU3NYECKUX BEITUYHH;

®[IOHATHS: UCTOYHUK TOKA, JICKTPUUYECKAs LEMb, JTCUCTBUS JICKTPUUECKOTO
TOKa (TEIUIOBOE, XUMUYECKOE, MAarHUTHOE ), TTOTYTPOBOIHUK, JICKTPOJIUT;

®BU/IbI TTOJYITPOBOJHUKOB;

epusnueckue TPUOOPHI M YCTPOMCTBA: HCTOYHUKU TOKa, TEHEpaTop,
(bOTORTIEMEHT, TEPMOIIEMEHT, TaTbBAHUYECKUM SJIEMEHT, aKKYMYJISITOP, DJIEMEHTHI
AIEKTPUYECKON IIEMH, TaIbBAHOMETP, aMIIEPMETP, BOJIBTMETP, PEOCTAT, OMMETD,
BAaTTMETD, PJEKTPUUECKHE HArPEBATEIIbHBIC U OCBETUTEIbHBIE TPUOOPHI.

Bocnpouszsooumo:

®OMPEACIICHU MOHSATUM: AJIEKTPUYECKUN TOK, aHOJ, KaToj, Cujla TOKa,

HaImpsKCHUC, COIMPOTUBIICHUC, YACIIBHOC COIMPOTHUBJICHHUC, IMOCICAOBATCIIBHOC H
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napauielibHO€ COE€IMHEHUE MPOBOJAHUKOB, pad0Ta U MOIIHOCTb 3JIEKTPUUECKOTO
TOKAa,  TOJIYIPOBOAHUK,  DIJIEKTPOJIUT,  DBJEKTPOJU3,  DJIEKTPOJIUTHYECKAS
JIACCOLIMALINS;

eopMynbl:  CWiBl TOKAa, HaNPsOKEHWS] W CONPOTUBICHHUS  MpPH
MOCJICIOBATENILHOM M MAPAJUICIIBHOM COCIMHEHWH NPOBOJHUKOB; CONMPOTUBIICHUSA
MPOBOJHUKA (Uepe3 yJeIbHOE COMPOTHUBJIEHUE, JUIMHY W IUIONIA/b MOMEPEYHOTO
CEUYEHUS MPOBOJHUKA); paOOTHI U MOIIIHOCTH JIEKTPUUECKOTO TOKA;

e3akoHbl: OMa a1 yuactka nenu, Jxoynsa-Jlenua;

Onucwieams:

eHA0JII0JaEMBbIE JICHCTBUSI SJIEKTPUUECKOTO TOKA.

®BU/IbI ITPOBOJIMUMOCTH MOTYITPOBOJHUKOB

¢ (hOTORIIEMEHT U €T0 YCTPOUCTBO.

Ha yposne nonumanus

Obvsacuams.

®yCJIOBHS CYIIIECTBOBAHUS JIEKTPUUECKOTO TOKA;

®[IPUPOJTY DIEKTPUUECKOTO TOKA B METAJIIAX, )KUJIKOCTSIX, TIOJyTPOBOHUKAX;

®SIBJICHHSI, WJLTIOCTPUPYIOIIUE JCHCTBUSA SJIEKTPUUYECKOTO TOKa (TEIUIOBOE,
MarHuTHOE, XUMHUYECKOE);

erpaBuiia 0€30MaCHOIO TpyAa Npu pabOTe C UICTOYHUKAMU TOKA.

®[10CJIeI0BATEIHLHOE U MMapaJuIeIbHOE COCIMHEHNE TPOBOIHUKOB;

® SIBJICHUSI DJIEKTPOJIN3a, KOPOTKOE 3aMbIKAHHUE;

erpauKM 3aBHCHMOCTH: CHJIBI TOKA OT HAMNPSDKCHHsI HAa KOHITAX MPOBOJTHHKA,
CHJIBI TOKA OT CONTPOTUBIICHUS MMPOBOTHUKA,;

®MEXaHM3M HarpeBaHUsl METAJIUTMYECKOTO MPOBOJIHUKA MPHU MPOXOKIACHUH T10
HEMY 3JIEKTPUYECKOIO TOKA.

eyCTPOICTBO U paboTy 3yieMeHTa BoabTa U CyXOoro rajibBaHUYECKOTO

3JIEMECHTA;
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SIIPUHIIUIT PaOOThl aKKyMYJISTOpa, YCTPOMCTBO M Pa3iMuusl KUCIOTHOTO H
HIEJIOYHOT0 aKKyMYJISITOpa

SIIPUHIIUIT PabOThl DJICKTPUUCCKUX HArpeBaTeIbHBIX W OCBETUTEIBHBIX
pubopoB;

®yCTPOICTBO U MPUHIIUI IEUCTBHUS MOTYTPOBOIHUKOBOIO TUOA;

®3aBHCUMOCTh COMPOTUBIICHUS TMOJYIMPOBOJAHUKOB OT TeMIEpaTypbl H
OCBECIIICHHOCTH;

©3aBHCHUMOCTh MAacChl BEIIECTBA, BBIJCISIONIETOCS Ha JJIGKTPOJIE, OT 3apsjaa
MIPU AJIEKTPOJIHU3E.

Tlonumameo:

e[IPEBpAIlICHUE BHYTPEHHEH YHEPTUH B DJICKTPUUECKYIO B HCTOUHHUKAX TOKA;

S IIPUPOAY XUMHUECKOTO JCHCTBUS AIECKTPUUECKOTO TOKA;

epu3MUECKUI CMBICH JJEKTPUUYECKOTO COMPOTUBIICHUS TMPOBOJHUKA W
YAEIBHOTO COPOTUBIICHUS;

®Croco0 MOAKIIOUCHHS aMIIepMETpa U BOJBTMETPA B DJICKTPUUECKYIO IICTIb.

®OCHOBHOE OTJIMYHE TAIbBAHUYECKOTO AJIEMEHTa OT aKKyMYJISITOpa.

Ilpueooums npumepul:

®1ICTI0JIb30BAHUE JICKTPUUECKON IHEPTUU B OBITY U MPUPO/IE;

®IIPUMEHEHHUS TOJYNMPOBOJHUKOBBIX JIHOJOB, TEPMO- U (HOTOPE3UCTOPOB,

(1)0T03JI€M€HTOB, QJICKTpPOJIHN3A.

Ha ypoeéne npumenenusn 6 munuyHovlX CUMYauuaX

Ymems:

®AHAIM3UPOBATh HAOMIOJAeMble SBIECHUS U OOBACHATH MPUYUHBI HX
BO3HHMKHOBECHHS,

®BLIYHCIATh HEH3BECTHBIE BEIWYHHBI, BXOAAIMEe B 3akoH Oma M 3aKOH
Jlxoyns-Jlenna, B GopMysibl MOCTIEAOBATEILHOTO U MAPALIEIHHOTO COCTUHEHUS
MIPOBOJJHUKOB;

.CO6I/IpaTL QJICKTPUYCCKHUC LICIIN,
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®[10JIb30BATbCA: UBMECPUTCIIbHBIMU HpI/I60paMI/I AJIL OMPEACIICHUA CHUJIbI TOKa

B IOCIIU M 3JICKTPHUYCCKOI'0 HAIIPSXKCHHUA, PCOCTATOM, BATTMETPOM, OMMCTPOM;

®UCPTHUTH CXEMBI AJICKTPUUECKUX LIETIEH;

®YUTAaThb U CTPOHUTH Fpa(bI/IKI/I 3aBUCHUMOCTH: CHJIbI TOKa OT HAIIPAKCHHUA Ha

KOHIax IMpoOBOAHHKA W CHJIBI TOKa OT COIIPOTHUBIICHUSA IIPOBOJAHUKA.

® BBITIOJIHATH CAMOCTOATCIBHO H8,6J'IIOI[€HI/I$I H OKCIICPUMCHTBI,

¢ aHAIIN3UPOBATh U OLICHUBATL PC3YJIbTAThI Ha6J'IIOI[eHI/I$I H SKCIICPUMCHTA.

Ha ypoene npumenenusn 6 HeCmanoapmHuvlX CUMYAUUAX
Ymemn:

SIIPUMCHATh N3YUYCHHBIC 3aKOHBI U Q)OpMYJ'IBI K pCHICHUTIO KOM6I/IHI/Ip0BaHHI>IX

3aad4.

Obobwams:
epe3yiIbTaThl HAOIOACHUN U TEOPETUIECKUX MTOCTPOCHHM.
Ilpumename:

®[I0JIYYCHHBIC 3HAHHA OJIAd OOBSICHEHUS HEH3BECTHBIX paHee SIBICHUU U

TIPOIIECCOB.

(B);

QHCKTDOMaFHI/ITHBIC ABJICHUA

Ha ypoene 3anomunanusn
Haszvieamo:

o hr3MYEeCKyI0 BETUYHMHY U €€ YCIOBHOE 0003HAUYCHHUE: MarHUTHAST HHIYKITUS

® ¢IUHUIIBI TON (PU3UUECKON BETUUUHBI;
e pusMUeCcKre YCTPOMCTBA: SJIEKTPOMATHUT, SJIEKTPOBUTATEIb.
Bocnpouzsooumy:

®ONPEJICIICHUS TTOHITHI: CEBEPHBIM W FOKHBIM MArHUTHBIE TMOJIIOCHI, JIMHUU

MarHUTHOM WHAYKOUHW, OJHOPOJHOC MAI'HUTHOC IIOJIC, CHJId AMnepa, CHJIa

Jlopenua;
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erpaBuiia: OypaBUMKa, JEBOU PyKH;

*(DOPMYIJIBI: MOAYJIA BCKTOpa MarHuTHOM HWHAYKIOWH, CHJIIBI Awmriepa, CHIIBI
> 2

Jlopenua.

Onucwvieams:

eHA0JIIOJaEMbIE€ B3aMMOJICUCTBUS TOCTOSIHHBIX MarHuTOB, MPOBOJHUKOB C
TOKOM, MATHUTOB U MPOBOJIHUKOB C TOKOM;

e pyHaMeHTanbHbIe PU3NYECKHUE OMBITHI: DpcTena, Ammepa.

Ha ypoene nonumanus

ObvsicHamb:

e(pusnyeckue  SBICHUSA:  B3aUMOJCHCTBHME  IMOCTOSHHBIX  MAarHUTOB,
MIPOBOJTHUKOB C TOKOM, MarHUTOB U MPOBOTHUKOB C TOKOM;

® CMBICIT IIOHATHI: MarHUTHOE T10JI€, IMHAUM MarHUTHON WHTYKIIHH;

SIIPUHLUI JCHUCTBUS U YCTPOMCTBO SJICKTPOABUTATEINS, JIEKTPOMATHUTHOIO

pee.

Tonumams:

©00BEKTUBHOCTD CYIIECTBOBAHUS MarHUTHOTO TIOJIS,

®B3aUMOCBSI3b MArHUTHOIO TOJISI U AJIEKTPUYECKOTO TOKA;

®MOJICIIbHBIM XapAKTEDP JUHUN MAarHUTHOM UHIAYKIWH;

®CMBICJI TUIIOTE3bl AMIIEpa O B3aMMOCBSI3M MAarHUTHOIO TOJIS U IBUKYIIUXCA
BJIEKTPUUYECKUX 3apsI0B.

®pOJIb HKCIIEPUMEHTA B U3YUYEHHUU 3JICKTPOMArHUTHBIX SIBJICHUM;

epoJib MOJeNie B mpolecce (U3MUECKOro MO3HAHUS (Ha MpUMepe JIMHUMA

WHYKIIMM MAarHUTHOTO TOJIs).

Ha YPOBHE RpUMEHERUA 6 MUNRUYUHbBIX CUMYAUUAX

Ymemn:

¢ aHAJIU3UPOBATH Ha6J'IIOI[aeMBIe QJICKTPOMAIrdUTHBIC ABJICHHA U 00BACHATH

IMPHUYXHBI NX BO3SHUKHOBCHHU,
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®OIpe/IEATh HEU3BECTHBIE BEJIMYMHBI, BXOJAIIUE B (POPMYJIBI: MOy
BEKTOpPa MAarHUTHOW MHAYKIIMH, CAJIbI AMniepa, cuiibl JIopeHa;
eONpPECIATh HAIPABICHUE: BEKTOPA MArHUTHOM HWHAYKIMUA Pa3IMYHBIX
MAarHUTHBIX TIOJIEW; CUJIbI, JEUCTBYIOIIEH HAa MPOBOJHUK C TOKOM B MAarHUTHOM
none, cuiiel Jlopenua;
®AHAJIM3UPOBATH U CTPOUTH KAPTUHBI JIMHUN UHAYKIIMU MarHUTHOTO IOJI;

e hopMynupoBaTh 1€Nb U TUIOTE3Y, COCTABIATH IJIAH SKCIEPUMEHTAIBLHON

paboTHI;

® BBITIOJTHITH CAMOCTOSTEIbHBIC HAOTIOICHUS U SKCTICPUMECHTHI.

® AHATTM3UPOBATH U OIICHUBATH PE3yJIbTATHl HAOIIOICHUS U SKCTIEPUMEHTA.

Ilpumensams:

®3HAHUS MO DJIEKTPOMArHEeTU3My K aHAIW3y M OOBICHEHUIO SIBJICHUIM
TPUPOJIBL.

®IIOTyYEHHBIC 3HAHWS K PEIICHHI0 KOMOWHHMpPOBAaHHBIX 3aad IO
AIIEKTPOMArHETU3MY.

IIpusooums npumepuol:

SIIPUMCHCHHA MAIHUTOB K 3JICKTPOMAarHuTOB.

Ha YDPOBHE nRpUMEHERUA 6 HecmaHOapmetx cumyauunx

Ymems:

® AHAIM3UPOBATH JICKTPOMATHUTHBIC SIBJICHUS,

®CpaBHUBATh: KAPTHUHBI JIMHUHW MarHUTHOMW WHIYKIMH Pa3IMYHBIX TIOJICH;
XapakTep JUHUM WHAYKIUM MArHUTHOTO TOJS W JIMHUM HampsiKEHHOCTHU

AIEKTPUUYECKOTO MOJIf;
©000011aTh pe3yJbTaThl HAOTIOIEHUN U TEOPETUYECKUX TOCTPOCHUM;

SIIPUMCHATDH ITOJIYYCHHBIC 3HAHUS IJIA O0OBSICHCHMS SIBJICHUH U IMpoLecCcCoB.

9 KJiacce

3aKOHbI MEXAHUKH
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Ha ypoene 3anomunanus

Haszvieams:

e(hm3MUecKkre BEIMYMHBI W MX YCIOBHBIe o00Oo3HaueHus: myth (),
nepemenieHue (S), Bpems (1), ckopocts (V), yckopenue (@), macca (m), cuna (F),
Bec (P), umnynsc Tena (P), mexanuyeckas sHeprus (E), noreHunanbHas sHeprus
(E.), kuaetnueckas sueprus (E,);

® ¢IMHUIIBI IEPEUUCIICHHBIX BbIlIE (PU3NUECKUX BEITUYMH;

e pusnueckue nTPHOOPHI T M3MEPEHUsS TYTH, BPEMEHU, MTHOBEHHOM
CKOPOCTH, MacCChl, CUJIBI.

Bocnpouzsooumy:

®OIPE/ICIICHUA MOJEIEH MEXaHUKU: MaTepUaIbHAg TOYKA, 3aMKHYTast
crucTeMa Tel;

eoIpe/eICHUs TOHATUH M (DU3NUECKUX BEIIUYMH: MEXaHUYeCKOe IBHKCHHE,
CHUCTEMA OTCUYETA, TPACKTOPHUSI, PABHOMEPHOE MPSMOJIIMHENHOE U PABHOYCKOPEHHOE
MPSIMOJIMHEWHOE JBW)XCHHS, CBOOOJHOE TAJCHHE, ABHUKEHUE MO OKPYXKHOCTH C
MMOCTOSHHOM IO MOJYJIIO CKOPOCTHIO, MYyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE,
nmepuoJ, M YacTtora  oOpalleHus, yrjoBas U  JIMHEWHas  CKOPOCTH,
LEHTPOCTPEMUTEIIBHOE YCKOPEHHUE, HWHEPLMS, MHEPTHOCTh, Macca, IJIOTHOCTb,
CUJIa, BHEUIHME W BHYTPEHHHUE CWIbI, CWia TSKECTH, CHiIa YIPYroCTH, CHIIA
TpEHHUs, BeC, JaBJICHHE, UMITYJbC CHJIbI, UMITYJbC TEla, MEXaHHYecKas padora,
MoIHOCTh, KIIJl MexaHu3MOB, LIEHTP TSKECTH, MOTCHIMAIbHAS U KUHETUUYECKAS
SHEPTHUS;

e hopmyJIbI: KHHEMAaTHYSCKHE ypaBHEHHUS PaBHOMEPHOIO u
PaBHOYCKOPEHHOTO JABWKCHHUSA, MPaBWIA CIOKEHUS IMEPEMEIICHUH M CKOPOCTEH,
IEHTPOCTPEMHUTEIBLHOTO YCKOPEHUS, CUJIbI TPEHUS, CUJIbI TSHKECTH, Beca, padoThI,
MOIIIHOCTH, KHHETUYECKON U MOTCHIIUAIIbHOU YHEPIUH;

SIIPUHIIUILI W 3aKOHBI: TMPUHIUN OTHOCUTEIHLHOCTH [ 'anmuies, NpUHITUII
HE3aBUCUMOCTHU JEUCTBUS CWJI, 3aKOHbI HbIOTOHA, BCEMUPHOTO TATOTEHM, I 'yKa,
COXPAHEHHUS UMITYJIbCA, COXPAHEHHS] MEXaHUYECKON YHEPTUU.

Onucwvieams:
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eHalII0JaeMble MEXaHUYECKHUE SIBJICHMS.

Ha ypoene nonumanus

IIpusooums npumepol:

®PA3JIMYHBIX BUJIOB MEXAaHUUECKOTO JIBHXKCHUS;

e HEPIIMATBHBIX U HEMHEPIIUATBHBIX CUCTEM OTCYETA.

ObvscHamo:

epusnuecKkue SBJICHUSA: B3aWMMOJICCTBHE TEJ; SBJICHUE  HWHEPIIUU,
MPEBpAIICHUE TMOTCHIUAIBHON M KUHETMYECKOW SHEPrMM M3 OJHOTO BHJAA B
JIPYTOM.

Tonumame:

®BEKTOPHBIN XapakTep (U3MYECKUX BEIWYUH: TMEPEMENIEHUs, CKOPOCTH,
YCKOPEHHSI, CUJIbI, UMITYJIbCA;

®OTHOCUTEJIBLHOCTh TMEPEMEIICHUS, CKOPOCTH, UMITYJIbCa U MWHBAPUAHTHOCTH
YCKOPEHHUSI, MacChl, CUJIbI, BDEMEHHU;

®4yTO Macca — Mepa MHEPTHBIX U IPAaBUTAIIMOHHBIX CBOMCTB TeJa;

®4TO PHEPIUS XapaKTepU3yeT COCTOSIHUE TeJIa U €r0 CIIOCOOHOCTh COBEPIIUTD
paborty;

®CYIIIECTBOBAHUE TPAHMI] NMPUMEHHUMOCTH 3aKOHOB: HbIOTOHA, BCEMHUPHOIO
TAroTeHus, ['yka, CoxpaHeHUsI UMITYJIbCa U MEXaHUYECKOU SHEPIHH;

®3HAaUYCHUE 3aKOHOB HBIOTOHA M 3aKOHOB COXpaHEHUsl JJisi OOBbSICHEHUS
CYIIECTBOBAHUSI HEBECOMOCTH M IMEPETPY30K, JBUKECHHUS CIYTHUKOB IIJIAHET,
PEaKTUBHOTO JIBUKEHUSI, IBXKEHUS TPAHCIIOPTA.

¢ hyHIaMeHTaIbHYIO POJTh 3aKOHOB HBIOTOHA B KJIaCCHUECKOW MEXaHHMKE Kak
bu3nUecKoi TeopuH;

®IPE/ICKA3ATEIIbHYIO U OOBSICHUTEIBbHYIO (PYHKIIMHU KJIACCUUECKON MEXaHUKH;

eposib (yHIAMEHTAIBbHBIX (DU3NYECKUX OIBITOB — OMNBITOB [amwies wu
Kapenawuia — B cTpyKType (przudeckoit Teopumu.

Ha ypoeéne npumenenusn 6 munuyHovlX CUMYauuax

Ymemn:
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®CTPOUTH, AHAJIU3UPOBATh M UYWUTATh TpaUKHd 3aBUCUMOCTH OT BPEMEHU:
MOJyJsl U NPOECKUHH YCKOPEHUS PAaBHOYCKOPEHHOTO JIBUKEHUS, MOIYJIS H
MPOCKIMH  CKOPOCTH  PABHOMEPHOTO M  PAaBHOYCKOPEHHOTO  JIBUKEHUS,
KOOpDJIWHATBhI, TMPOCKIHMHM ¢  MOAYJS TMEPEMEIICHUS  PABHOMEPHOTO U
PaBHOYCKOPEHHOTO JIBUKEHHS; 3aBUCUMOCTH: CUJIbI TPEHUS OT CUJIbI HOPMAJIbHOIO
JIaBJICHMSI, CUJIbI YIIPYTOCTH OT JieopMariuu; onpenensaTh 1o rpadukaM 3HaYCHUs
COOTBETCTBYIOIIUX BEJINYNH;

®3MEPATH CKOPOCTh PABHOMEPHOI'O JBUXXEHHS, MTHOBEHHYIO U CPEIHIOIO
CKOPOCTb, YCKOPEHHE pPaBHOYCKOPEHHOIO JBWXKEHUS, KOXDOUIIMEHT TpeHus,
KECTKOCTh MPYKUHBI;

®BLINIOJIHATh 0]l PYKOBOJACTBOM YYHUTENSI WA IO TOTOBOM HWHCTPYKUHWH
SKCIEPUMEHT MO H3YYEHUIO 3aKOHOMEPHOCTH PABHOYCKOPEHHOI'O JBHXKEHUS,
3aBUCUMOCTH CUJIbI TPEHUS OT CHJIbI HOPMAJIBHOTO JIaBJICHUS;

® CHJTBI YIIPYTOCTH OT AehOpMaIHH;

®HAXOJUTh LICHTP TAKECTH TeENA;

®3aMKChIBaTh YpaBHEHHUS MO rpapukaM 3aBUCMMOCTH OT BPEMEHU: MPOEKIINU
U MOAYJS TMEPEMEIICHUsI, KOOPAWHATBI, NPOCKIMU UM MOIAYJsd CKOPOCTH
PaBHOMEPHOIO M PAaBHOYCKOPEHHOT'O JBUKECHUS; 3aBUCHUMOCTHU: CHJIBI YIIPYTOCTH
oT nedopmaliu, CUIbl TPEHUS OT CHJIBI HOPMAJIbHOTO JaBJICHHUS;

®yCTaHABJIMBATH B Ipolecce  MPOBEIACHUS UCCIIEN0BATEIBCKOTO
DKCIIEPUMEHTA: 3aKOHOMEPHOCTH PAaBHOYCKOPEHHOTO JBWKECHUS, 3aBUCUMOCTH
CWJIBI TPEHUSI OT CUJIbl HOPMAJIBHOT'O JJABJICHUS, CHUJIBI YIIPYTOCTH OT JiehopMaIuu.

Ilpumensams:

®KMHEMATUYECKUE YPABHEHUS IBMKECHUS K PELICHUIO 3a7a4 MEXaHUKH;

®3aKkOHBI HbIOTOHA W (QOpMyNBI K PEMICHUIO 337ad CIEIYIONUX THIIOB:
JBWOKEHHE Tl 10 OKPYXKHOCTH, JABWKEHUE CIYTHUKOB IUIAHET, YCKOPEHHOE
JBUKEHHE TEJI B BEPTUKAJIBHOM IUIOCKOCTH, ABWXKEHUE TPU JACHUCTBUU CHJIbI
TpeHUs (HaXO0KJIEHHE TOPMO3HOTO ITyTH, BPEMEHU TOPMOKEHHS), TBUKEHUE JABYX
CBSI3aHHBIX TN (B BEPTUKAIBHON U TOPU3OHTAIILHOM MJIOCKOCTSX), IBUXKEHUE Tela

0 HAKJIOHHOM TJIOCKOCTH.
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®3HAHUSI 3aKOHOB MEXAaHUKH K OOBSCHEHUI0O HEBECOMOCTH U TEPErpys3okK,

ABUIKCHUS CITYTHUKOB IUIAHET, PCAKTUBHOTO ABUKCHUSA, IBHKCHHUA TPAHCIIOPTA.

Ha ypoene npumenenus 6 HeCmMaHOAPMHBIX CUMYAUUAX

Knaccuguyuposamy:

®pa3INYHBIC BHJIBI MCXaHHYECKOTO JIBFIKCHHS.

Obodwams:

®3HAHUS: 0 KHHEMATHYECKUX XapaKTePUCTHUKaX, 00 YPaBHCHHSX JIBIKCHHS; O
JTUHAMHYECKUX XapaKTePUCTHKAX MEXaHUYeCKUX SBJICHUM 1 3akoHaX HproToHa, 00

9HCPIreTUICCKUX XapaKTCPUCTUKAX MCXaHHNYCCKUX SIBIICHUM u 3aKOHax

COXpaHCHUA B MCXAHUKCE.

Braoemwv u 6bims comosvimu npumeHs;ims.

e MCTOAbI CCTCCTBCHHO-HAYYHOI'O IIO3HaHMH:I, B TOM qucCjic
HCCHGHOB&TGHBCKHﬁ, K U3YHYCHNIO MCXaHNYCCKHX SIBJICHUIA.

Hnmepnpemuposamy:

e[IpcAroIaracMbli€ NI IMOJTYUCHHBIC BBIBObI.

Ouyernusams:

¢ CBOIO ACATCIBHOCTD B IIPOLICCCC yqe6H0r0 IIO3HaHM.

Mexaandeckue KoJaeOaHus U BOJTHBI

Ha ypoeéne 3anomunanusn

Haszvieamw:

e(hM3MUeCKHe BEIMYMHBI W WX YCIOBHBbIE OO0OO3HaueHHs: cMmerieHue (X),
ammmutyzaa (A), mepuo (T), yacrora (#n), nauHa BosiHbI (A), CKOPOCTH BOJHBI (V);

® ¢/TMHUIIBI TIEPEUNCIICHHBIX BhINIEC PU3NUECKUX BEITUUHH.

Bocnpoussooums:

®OIPEICIICHUS MOJEJIEH MEXaHUKU: MAaTEMaTUYECKU MAasATHUK, Py KUHHBIN

MasaATHHK,

¢ OIIPCOCIICHUA MIOHSITUN U (1)I/ISI/II{GCKI/IX BEJIMYMH: KOJIEOATEIIbHOE JABHXKXCHHC,

BOJIHOBOE JBMJKCHHE, CBOOOJHBIC KOjJcOaHMs, COOCTBEHHBIE KOJIcOaHUs,
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BBIHY)KJICHHBIE KOJICOAHUs, PE30HAHC, 3aTyXarollue KoJieOaHUs, TomepeyHas
BOJIHA, MPOJIOJIbHAS BOJHA, CMEIICHUE, aMIUIUTY/a, TIepUOo/], YacToTa KojaeOaHul,
JUTHHA BOJIHBI, CKOPOCTH BOJIHBI;

e(hopmyinbl: mepuoaa KoieOaHW MaTEeMaTUYECKOrO MasTHUKA, Mepuoja
KOJIeOaHMI MPYKUHHOTO MasiTHUKA, CKOPOCTH BOJTHBI.

e oIpe/ielicHue MOJIEN KOJIeOaTeIbHON CUCTEMBI;

eorpesiesicHue IBJICHUN: qudpakius, UHTepPepeHITus;

¢ popMyJIbl MAKCUMYMOB 1 MUHUMYMOB UHTEP()EPEHIIMOHHON KapTHUHBI.

Onucwléamo:

e Ha0II01aeMBIE KOJIEOAHUST Y BOJIHBI.

Ha ypoene nonumanusn

ObvscHamo:

®IIPOIIECC YCTAHOBJICHUSA KOJCOAHWM NPYKHHHOTO M MAaTeMaTHYSCKOTO
MasSTHUKOB, NPUYMHY 3aTyXaHHs KoJicOaHHH, TIIpeBpallleHHe OHHEPIHuH IpHU
K0J1e0aTeTbHOM JIBIDKCHHH, Tporecc 0Opa3oBaHMs Oeryiiei BOJHBI, CBOHCTBA
BOJTHOBOTO JIBIKCHUS, TIporiecc 0O0pa3oBaHus UHTEPPEPEHIIMOHHON KapTHHBI,

erpaHUIIBl TPUMEHUMOCTH MOJEIeH MaTeMaTHYeCKOro W MPYKUHHOTO
MasITHUKOB.

®00pa3oBaHNe MAaKCUMYMOB 1 MUHUMYMOB UHTEPPEPEHIIMOHHON KapTHUHBI.

IIpusooums npumepol:

eK0J1€0aTEILHOIO U BOJHOBOI'O JBHKECHUI;

eyyeTa M UCIIOIH30BAHUS PE30HAHCA B IIPAKTHKE.

Ha yposne npumenenus 6 mMunu4HbuIX CUMYAUUAX

Ymemn:

®IIPUMEHATH (OPMYJIbI TIEPUOA U YACTOTHI KOJICOAaHUH MaTeMaTHYECKOTO M
MPY>KUHHOTO MasiTHUKOB, JIJTMHBI BOJTHBI K PEIICHUIO 3a/1a4;

®BLINOJIHATh 1107, PYKOBOJCTBOM YUHTEJS WJIM II0 TOTOBOM HHCTPYKIIHH
OKCIEPUMEHT 110 HU3YUYCHHUIO KOJie0aHUM MaTEeMaTHUUYeCKOTO U MPYKUHHOTO

MAasATHHUKOB.
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®IIPUMEHSATH (POPMYJIBI MAKCUMYMOB 1 MUHUMYMOB aMILIUTY/ bl KOJIEOaHUN K
aHaIu3y UHTEP(PEPEHITMOHHON KapTHUHBIL;

®yCTAaHABJIUBATH B mnpoIrecce  MPOBEACHUS UCCIIEI0OBATEIBCKOTO
AKCTIICPUMEHTA XapaKTep 3aBHCUMOCTH Ieproja KojeOaHWH MaTEeMaTHYEeCKOTO U
NPY>KUHHOTO MasiTHUKOB OT MapaMeTPOB K0JIEOATEIbHBIX CUCTEM.

Ha yposene npumenenus 6 HeCmaHOApPmMHbIX CUMYAUUAX

Knaccugpuyuposamu:

®BH/IbI MEXAaHUYCCKHUX KOJICOAHHWI M BOJIH.

Obobwams:

®3HAHUSI O XapaKTEPUCTHUKAX KOJIeOATEIBbHOTO M BOJHOBOTO JBIKEHHUH, O
CBOMCTBAaX MEXaHWYECKHUX BOJIH.

Braoemwv u 6ime comosvimu npumensams.:

® METO/IbI €CTECTBEHHO-HAYYHOT'O MO3HAHMS, B TOM qucie
UCCIIEIOBATENbCKUM, K U3YUCHUIO 3aKOHOMEPHOCTEH K0JI€0AaTeIbHOTO ABUKEHUSI.

Humepnpemuposams:

eIIpe/INoJIaracMble WIIH MOJTyYEHHBIC BHIBOJIBI.

Oyenusamn:

®KaK CBOIO JICATEIHHOCTH B IpoIlecce y4eOHOTro MO3HAHUSA, TaK U HAy4YHBIC

3HAHMUA 0 KOJIeOATEIILHOM 1 BOJTHOBOM JABHKXCHHU.

DIEKTPOMATHUTHBIE KOJIECOAHUS M BOJTHBI

Ha ypoene 3anomunanusn

Haszvieamy:

e hr3nyecKkre BENWYMHBI U MX YCJIOBHBIC O0O3HAYCHHS: MATHUTHBIN MOTOK
(), wuHIYKTHBHOCTH mpoBoguuka (L), osmekrpuueckas emkocth (C),
k03 unment tpanchopmarun (K);

® ¢IMHUIIBI IEPEUUCIICHHBIX BbIlIE (DU3NYECKUX BEITUYMH;

® IMaMa30Hbl 3JIEKTPOMArHUTHBIX BOJIH;

e(pusnyeckue yCTpPOMCTBA: TEHEPATOpP TMOCTOSIHHOTO TOKa, TEeHEpaTop

MEPEMEHHOT0 TOKa, TpaHchopMaTop.
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Bocnpoussooums:

eOmpeieNIieHUsT MOICNICH: UIealbHBIN KOJIeOaTeIbHBIA KOHTYD;

eompeeNeHrsT TOHATUA W (QU3WYECKUX BEIMYHMH: DJIEKTPOMarHUTHAas
WHIYKIUS, WHAYKIHOHHBIA TOK, CAMOMHAYKIIMS, OJJICKTPUYECKass eMKOCTh
KOHJIEHCATOpa, 3JIEKTPOMArHUTHbIE KOJIEOaHUs, IEPEMEHHBIN ANEKTPUUECKHUI TOK,
AIIEKTPOMArHUTHBIE BOJIHBI, 3JIEKTPOMArHUTHOE TI0JIe, AUCTIEPCHUS;

ernpaBuia: JleHa;

e(hopMyJIbI: MAarHUTHOTO TOTOKA, WHIYKTUBHOCTH TPOBOJHHMKA, €MKOCTH
KOHJIEHCAaTOpa, TMepuojia dJICKTPOMATHUTHBIX  KoyieOaHuii, Kod(duimenta
TpaHchOpMaIHH, ITUHBI 3JIEKTPOMArHUTHBIX BOJIH.

eonpeneneHuss (U3MYECKUX BEJIMYMH: aMIUIUTYAHOE U JeWCTBYyIOIIee
3HAQYCHUS HAMPSKEHUS U CUJIbI IEPEMEHHOTO TOKA.

Onucwieams:

e pyHaMeHTanbHble puznyeckue onbiThl: Dapanes;

®3aBHMCHUMOCTh €MKOCTH KOHJIEHCATOpa OT IUIOLIAAM IUIACTUH, PACCTOSIHUS
MEXKIy HUMU U HAJIMYUS B KOHJIEHCATOPE JUAJICKTPUKA,;

®METO/Ibl UBMEPEHUSI CKOPOCTHU CBETA;

®ONBITHl 1O HAONIOJCHUIO SBJICHUN JUCIEpCUH, WHTepdEepeHuuu u
nudpaknuu cBeTa;

®[IIKAJTy PJIEKTPOMArHUTHBIX BOJIH.

®CBOIICTBA 3JIEKTPOMATrHUTHBIX BOJIH.

Ha ypoene nonumanusn

Obvacuams:

e husnyecKkue SIBIICHUS: JIEKTPOMArHUTHAS WHIYKITHS, CAMOWH Ty KITHS;

®IPOIIECC BOSHUKHOBEHHUS U CYIIECTBOBAHUSI JIEKTPOMATHUTHBIX KOJEOAHUI
B KOHType, IMpeBpallleHue DHHEpPruu B KojeOaTeaTbHOM KOHTYpE, MPOIECcC
o0pa30BaHus U PACIpPOCTPAHEHUE DJIEKTPOMATHUTHBIX BOJH HU3JIYyYCHUE U TIPUEM

QJICKTPOMAIHUTHBIX BOJIH;
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SIIPUHLIAN JCHCTBUA U YCTPOWCTBO: TI'€HEPATOpPAa IOCTOSHHOIO TOKA,
reHeparopa NEPEMEHHOTO TOKa, TpaHcpopmaropa, JETEKTOPHOIO
paavoNpUEMHHUKA;

®[IPUHIUIT IEPEAAYN IIEKTPHUUECKOU SHEPTUH.

® [IPUHIUIIBI OCYIIECTBICHUS MOIYJISILIMM U IETEKTUPOBAHUS PaAMOCUTHAA;

eponb 3kcriepuMeHToB ['epna, A. C. [lonoBa u TEOpEeTUUECKUX UCCIIEIOBAHUM
MakcBesia B pa3BUTUH YUEHHsI 00 3JI€KTPOMArHUTHBIX BOJIHAX.

ObocHosbl8amb:

®3JIEKTPOMArHUTHYIO IPUPOJY CBETA.

IIpusooums npumepbwi:

®[ICI10JIb30BaHNUS AIEKTPOMArHUTHBIX BOJIH Pa3HbIX JUANIa30HOB.

Ha ypoene npumenenus 6 munuuyHslX CUmMyauyuax

Ymemo:

®ONpE/ENIATh HEM3BECTHBIE BEIMUMHBI, BXOJAIINE B (OPMYJIbI: MATHUTHOTO
NOTOKa, UHIYKTUBHOCTHU, KO3 uiienTa rpanchopmanuu;

®OIPENIEIATH HAIIPABJIECHUE UHAYKIIMOHHOTO TOKA;

®BLITIOJHATH MPOCTHIE OMBITHI MO HAOTIOACHHUIO TUCHEPCUH, TUGPaKIUU U
uHTEPPEPEHIINHN CBETA;

e(hopMynHMpoBaTh 1€JIb U TUIOTE3Y COCTABIATH IUIAH SKCIEPUMEHTAIBbHON
paboTHI.

®aHAIM3UPOBAThH U OLIEHUBATh PE3yJIbTaThl HAOIIOACHMSI SKCIIEPUMEHTA.

Ipumensams:

ehopMynbl  mepuoaa  BJIEKTPOMArHUTHBIX  KoOJIeOAaHMW U JJIUHBI
AIIEKTPOMArHUTHBIX BOJIH K PELICHUIO KOJIMYECTBEHHBIX 33/1a4;

®[10JIy4ECHHbIE NTPU U3yUYEHUHU TEMbI 3HAHUS K PEIICHUIO KaYECTBEHHBIX 3a/1a4.

Ha ypoene npumenenus ¢ HeCmaHOAPMHBIX CUNYAUUAX

©000011aTh pe3yabTaThl HAOTIOACHUI U TEOPETHUECKUX TOCTPOCHUH;

®[IPUMEHSATH MMOJTYYEHHBIE 3HAHUS ISl OOBSICHEHUS SIBJIEHUI U TPOLIECCOB.

CucmeMamu3up06amb.'
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®CBOIWCTBA DJIEKTPOMArHUTHBIX BOJH paadoAWana3oHa W ONTHYECKOTO
JMana3oHa.
Obobwams:

®3HAHUS 00 QJICKTPOMArHUTHBIX BOJIHAX PA3HOI'0 JHAIla3oHa.

DJIEMEHTBI KBAHTOBOM dJI/IBI/IKI/I

Ha ypoéne 3anomunanusn

Ha3zvieamo:

®[IOHATHUS: CIIEKTP, CIUIOIIHOW W JIMHEWYATBIA CHEKTP, CHEKTP HCIYCKaHWS,
CIIEKTp MOIJIOLIEHUS, IPOTOH, HEUTPOH, HYKIJIOH;

e (pU3MYECKYI0 BEIMYMHY U €€ YCJIOBHOE O0O3HAUEHHE: IMOTJIOIICHHAs /103a
uznyuyenus (D);

®CIMHUILY ITOU (HPU3UUECKON BEMUUHBL: [p;

®MOJIENIN: MOJIENIb CTPOEHUS aToMa TOMCOHA, IJTAaHETApHASI MOJENb CTPOEHUS
atoma Pezepdopnaa, npoTOHHO-HEUTPOHHAS MOJECIb SAPA;

e husnyeckue ycTpoiicTBa: Kamepa BuibcoHa, sIEpHBIM peakTop, aTOMHAas
AIEKTPOCTAHLIUS, CUETUHK | eiirepa.

Bocnpoussooums:

eOmpeNeNeHNsT TOHITHH W (U3WYECKUX BEIUYMH: PATUOAKTUBHOCTD,
pagoaKTUBHOE M3IyueHue, anb(da-, OeTa-, TaMMa-u3IyueHue, 3aps0Boe YucIo,
MacCcOBO€ YHCJIO, U30TOIl, PAAUOAKTUBHBIE NPEBPALIEHNUs, NIEPUOJ TMOIypacnana,
AJICPHBIE CHWJIbL, SHEPIrUsl CBSI3U fAlpa, SACpHAs peaklus, KpuUTU4YecKas Macca,
LEMHAs SAEpHas peakius, NOTJIONIEHHAs 1032 U3Ty4YEeHUS, JIIEMEHTapHas YaCcTULIA.

eonpeieNeHuss NOHATHH H (U3MYECKUX BeIWYUH: (POTOA((PEKT, KBaHT,
¢doToH, nedeKT Macchl, SIHEPTeTUUECKUI BBIXOJ SIEPHON peaKlnu, TepMOsiiepHas
peakius, dJIeMEHTapHbIE YaCTHUIlbl, aHTUYACTHUIIbI, AaHHUTWIALMS, aJApOH, JIENTOH,
KBapK;

®3aKOH PaJMOaKTUBHOIO pacraja;

e hopmyIbl: gedekTa Macchl, SHEPTUH CBS3H SIIpa.

Onucwvieams:
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eonbIThl: Pe3epdopaa nmo paccesHuto anbda-gactull, onbiT Pesepdopaa mo
OTPEJICICHUIO COCTaBa PAJUOAKTUBHOIO U3JTYUCHHUSI;

®ICTTHYIO SJIEPHYIO PEAKIHUIO.

Ha ypoene nonumanusn

ObvsacHAMb:

e pusnyeckue sBICHUS: 00pa30BaHUE CIUIONMIHBIX M JMHEHYATHIX CHEKTPOB,
CIEKTPOB MCIYCKaHUsl W TOTJIOIICHUS, PAJAMOAKTUBHBIN pacmal, JAejieHue sjep
ypaHa,

eTIpupoy aib(a-, 6eTa- U ramMMa-u3ITyICHHH;

®[JIAHETAPHYIO MOJICIIb ATOMA;

®[IPOTOHHO-HEHUTPOHHYIO MOJEIIb ]1pa;

®[IPAKTUYECKOE MCIOIb30BAHUE CIIEKTPAIBHOTIO aHAJIU3a U METOAa MEUYEHBIX
aTOMOB;

SIIPUHIIUI JACHUCTBHUS U yCTPOWCTBO: KaMepbl BuibCcoHa, siAepHOro peaxkropa,
aTOMHOM AJIEKTPOCTAHIINKU, cueTynka [ eirepa;

e IeHiCTBUE PAJMOAKTUBHBIX U3JIYYEHUN U UX TPUMEHEHUE.

Honumamey:

®OTJIMYUE SJAEPHBIX CUJI OT CHJI TPABUTAIMOHHBIX U AJIEKTPUUECKUX;

®IIPUYMHBI BBIACIICHUS SHEPTUM MPU OOpa30BaHUU SApAa U3 OTACIBHBIX
YaCTHUI[ WJIM TOTJIONICHUS OJHEPTUM JUIs pacUIeIJICHUH sapa Ha OTJEJbHbIC
HYKJIOHBI;

®OKOJIOTUYECKHE TMpoOJeMbl ©  MpoOJeMbl  siiepHOM  0€30MacHOCTH,
BO3HUKAIOIIUE B CBSI3U C UCIIOJIb30BAHUEM SIJIEPHOM IHEPTUH.

®pOJIb DKCIIEPUMEHTA B U3YUCHUH KBAaHTOBBIX SIBJICHUH;

epoJIb MOJIENIE B TPOIleCCe HAYyYHOro MO3HaHUsA (HAa mpuUMepe Mojesei
CTpOEHUS aToMa U siipa);

®BEPOSITHOCTHBIN XapaKTep 3aKOHA PAIMOAKTUBHOIO U3TyUCHHUS;

eXapakTep U YCJIOBHUS BO3HUKHOBEHHUS pEaKIUMi CHUHTE3a JIETKUX SAEp U

BO3MOXHOCTDH MCIIOJIb30BaHUA TGpMOHIIGpHOﬁ OHCPI'UHU,
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®CMBICJT aHHUTHIISIINY DJIECMEHTAPHBIX YaCTHIl K X BO3MOKHOCTH POXKIATHCS
napamu.

Ha ypoene npumenenus 6 munudHslX CUmMyauyuax

Ymemo:

®AHATTM3UPOBATh HAOTIOAEMbIE SIBIICHUS WA OIBITHI HCCIICIOBATEICH U
OOBSCHATH MPUUYMHBI KX BOZHUKHOBEHUS U MPOSBIICHUS;

®ONpeNeNsiTh U 3aluchiBaTh OOO3HAUEHHE s/pa JHOOr0 XUMHUYECKOTO
2JIEMEHTA C YKa3aHUEM MacCOBOTO U 3aps0BOTO YHCET;

®3aMKChIBaTh PEAKINU aibda- u 0eTa-pacmaios;

®OIPENIETATh: 3apSJ0BbIE M MACCOBBIC YHCIIA 3JIEMEHTOB, BCTYIAIOIIHNX B
SICPHYIO PEAKIIUI0 WM O0pa3yIIIUXCS B €€ pe3yibTaTe; MPOIYKTHI SICPHBIX
peaknuii WM XUMHUYECKHE DJIIEMEHTHI SJIep, BCTYMAIOIIMX B PEAKIMIO; MEPUO]
noJrypacrajia paauoaKTUBHBIX AJIEMEHTOB.

®IICIIOIH30BaTh 3aKOH PAJMOAKTHBHOTO pacmlaaa IS ONpEIeICHHUS Yucia
pachaBIIUXCsl ¥ HEPACIIABIIUXCS DJIEMEHTOB M MEPUOJT UX TOJypacIiaia;

®PACCUYHTHIBATH JIE(PEKT MACCHI U SHEPTHIO CBS3H S/IEP;

®00BSICHATH YCTPOUCTBO, HA3HAYCHHUE KAXKJOTO AJIEMEHTa U paboTy AJIepHOTO
peaktopa

Ipumensmo:

®3HAHUS OCHOB KBAHTOBOW (DM3WKH /Ui aHamW3a W OOBSICHEHUS SIBICHHM
PUPOBI U TEXHUKH.

Ha ypoene npumenenus 6 HeCMaHOAGPMHBIX CUMYAUUAX

Ymems:

® AHAJTM3UPOBATH KBAaHTOBBIC SBJICHUS,

®CpaBHMBATh: SJICPHBIC, TPABUTAIIMOHHBIE W  3JEKTPUYCCKHUE  CHIIHI,
JIEHCTBYIONTHE MEXTY HyKJIOHAMH B SIIPE;

©000011aTh MOTYYCHHbBIE 3HAHUS,

®IIPUMEHATH 3HAHHUS OCHOB KBAHTOBOM (U3UKU JUIsi  OOBACHEHHS

HCU3BCCTHLIX PAHCC SIBIICHUM U MpoucCCOB.
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Hcnonvzosams:
®METO/Ibl HAYYHOT'O TIO3HAHHMS: SMITUPHUECKUE (HAOIIOACHUE U IKCIICPUMEHT)
U TeopeThueckue (aHainu3, 00O0OIIEeHHE, MOJICTUPOBAHUE, AHAJIOTHS, WHIYKIIHS)

IIPU U3yYECHHUH 3JIEMEHTOB KBAHTOBOM (DU3UKHU.

Bceenennas

Ha ypoene 3anomunanus

Ha3zvieamo:

e hu3nyecKre BEIUYHMHBI M UX YCIOBHBIC 0003HAUCHHUS: 3BE3/IHAS BEIUYMHA
(m), paccrostHre 10 HebecHbIX e (I);

® CJTMHMIIBI ATUX (PU3NICCKUX BEITUUHH;

®IIOHATHUS: co3Be3aus bonbiras Measeauna u Manas Menpeaniia, miaHEeThI
CoJTHEUHOH CHUCTEMBI, 3BE3/THBIC CKOTUICHHSI,

®ACTPOHOMMUYECKHE MPUOOPHI W YCTPOMCTBA: ONTHYCCKUE TEICCKOIbI |
pPaaNOTEIECKOIIBI;

e pazpl JIyHbI,

® OTJIMYHE TCOLICHTPUYCCKON CUCTEMBI MHPa OT IeJIUOLICHTPUYCCKOM.

Bocnpouszsooums:

eOmpeICICHUS IOHATHI: acCTPOHOMHMYECKAas €IWHHIA, CBETOBOM TOJI,
30[IMaKaJIbHbIC CO3BE3/M, TCOLICHTPUYCCKAs M TEIIMOICHTPUYECKAss CHCTEMBI
MUPA, CHHOJUYCCKUI M CUICPUUICCKUN MECII;

®IIOHSATHS COJIHEUHOT'O U JIYHHOI'O 3aTMCHHIA;

®SIBJICHHS: TIPUJIMBOB U OTJIMBOB, METEOPa M METEOPHTA.

®IIOPSIOK pacIoyioxeHus miaHeT B COJIHEUHOH CUCTEME;

eI3MEHEHHUE BH/Ia KOMETHI B 3aBUCHMOCTH OT paccTossHus 10 CojHIa.

Onucwvieamy:

eHa0JII0JaeMOE CYTOYHOE ABMIKCHHE HEOSCHOM Chephl;

®BHIMMOE TIETIIC00pa3HOC IBMKCHHE IJIAHET;

OI'COLNCHTPUYICCKYIO CUCTCMY MHUDPA,
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®TeITMOLICHTPUICCKYIO CHCTEMY MUDA,

ey3meHeHue a3 JlyHsi;

e iBIKeHUE 3eMiu BOKpyr ComnHIa.

®3JICMEHTHI TyHHOU MTOBEPXHOCTH;

® SIBJICHUE MPEIECCUU;

®I3MEHEHHUE BUJIa KOMEThI B 3aBUCUMOCTHU OT paccTosinus 10 ColHIa.

Ha ypoene nonumanus

IIpusooums npumepwi:

eHEOECHBIX TEJ, BXOAIIMX B cOCTaB BceneHHOM;

®IIJIAHET 36MHOM T'PYIIIBI U IJIAHET-TUTAHTOB;

eMasbiX Te COTHEUHOW CHCTEMBI;

® TEJICCKOIOB: PePPAKTOPOB U PehICKTOPOB, PATUOTEIECKOIIOB,;

®PaA3NTMYHBIX BUJOB U3Ty4YeHUsI HEOECHBIX TET;

®PA3NTUYHBIX TI0 (POpME CITyTHUKOB TUTAHET.

ObvsacHAmY:

erieTico0pa3HOe ABUKCHUE TUIAHET;

®BO3HMKHOBEHHUE MIPUJIMBOB Ha 3eMJI€;

e IBIDKEHUE TTOJIFOCa MUPA CPEJI 3BE3I;

®COJTHCYHBIC M JTYHHBIC 3aTMCHUS;

®SIBJICHHE METEOPA;

®CYIICCTBOBAHUE XBOCTOB KOMET;

®IICTIOIH30BAHUE PA3JIMYHBIX CIYTHUKOB B AaCTPOHOMHUU U HAPOIHOM
XO35IUCTBE.

Ouyenusams:

eTEMIIEPATyPy 3BE3]] MO WX IBETY.

Ha ypoene npumenenus 6 munuuHslX CUmMyauyuax

Ymemn:

O HAXOJUTh Ha HeOe HanboIee 3aMETHRIE CO3BC3/IUA U APKUC 3BC3/IbI;
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®OIUCHIBaTh: OCHOBHBIE THUIIBI HEOECHBIX TeI U SBJICHUN BO BceneHHOH,
OCHOBHbIE 00BEKThl COJIHEYHOM CHCTEMbI, TEOpHH NpoucxoxaeHus ColHEeuHON
CUCTEMBI;

e ONIpENENATh pa3Mepbl 00pa3zoBanuil Ha JIyHe;

®PACCUMTHIBATH ATy HACTYILJICHUS 3aTMEHMIA;

®000CHOBBIBATh HCIOJIb30BAHUE MCKYCCTBEHHBIX CIYTHUKOB 3€MJd B
HapOJHOM XO3SIICTBE Y HAYYHBIX UCCIIEIOBAHUSX.

®[IPOBOJUTH IIPOCTEHIIINE ACTPOHOMUUYECKHE HAOIIOICHUS;

®00BSICHATh: U3MEHEHUs (a3 JIyHbl, pa3iuyue MeXIy TI'€OLEHTPUYECKON U
TeJIMOLUEHTPUYECKON CCTEMaMu MUDPA;

®OIMCHIBATh: OCHOBHBIE OTJIMYMS IUIAHET-TUTAHTOB OT IUIAHET 3E€MHOMU
rpynisl, pusnyeckue mpoiecchbl o0pazoBanusi COTHEYHON CHCTEMBI.

Ipumenams:

®[TaPHHUKOBBIN AP PEeKT 4711 00BACHEHUS YCIOBHM Ha TUTaHETaX.

Ha yposéne npumenenusn 6 HeCmanOapmHvix CUMY AUUAX

Obobwams:

e3HAHUS: O (UBMYUECKUX Pa3IMYUSAX TUIAaHET, 00 00pa3oBaHUU TUTAHETHBIX
CUCTEM Y IPYTUX 3BE3I.

Cpasnusamsy:

epa3Mepbl HEOECHBIX TEJT;

eTEMIIEPATyPhI 3BE3]] Pa3HOTO LIBETA;

®BO3MOXKHOCTH Ha3€MHBIX 1 KOCMUYECKUX HAOJII0IEHUH.

Ilpumename:

®[I0JTyYEHHbIE 3HAHUS Il OOBSICHEHUS HEU3BECTHBIX paHee HEOECHBIX

SIBIICHUM U IIpOoLCCCOB.
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TemaTu4eckoe IVIAHMPOBAHUE (B TOM YHCJIEe C Y4eTOM padoyeil mporpaMMbl BOCIIMTAHMS)

Ne Tema/pazaen Koanuec Buas! gesiteibHOCTH
n/n TBO
4acoB
9 kaace
3aK0HBbI MeXaHUKHU 51 | — IlpumeHsTH MOJENb: MaTepUaTbHOW TOYKU K

1. Texnuka 0e30MacHOCTH B
KaOuHeTe PU3UKU.
[ToBTOpEHue Kypca 8-ro
KJ1acca.

2. MatepuanbpHas TOUKa.
Tpaexropusi, myTh,
nepeMenieHue.

3. Onpenenenue KOOPAUHATHI
JIBIDKYIIETOCS TeJa.

4. TlepemernieHue npu
MPSMOJIMHETHOM
PaBHOMEPHOM JIBH>KEHHUU

5. Pemienue 3aau no reme
"IIpsimonuHeiHOE
paBHOMEpPHOE JABHKEHHE"

6. OTHOCUTENLHOCTD
JIBKCHHUSL.

7. IlpsimonuHEeHOE
HEPaBHOMEPHOE JBI)KECHHE
8. [IpsimonuueiiHoe
PaBHOYCKOPEHHOE JIBUJKEHUE.
Yckopenue. CKopocTh
IIPSIMOJIMHEHOTO
PaBHOYCKOPEHHOTO
JIBUKCHUSI.

9. I'padpuiku 3aBUCUMOCTH
CKOPOCTH OT BPEMEHU TIPHU
PaBHOYCKOPEHHOM

JIBIKeHUHU. Pemenne 3amad.

pPEATbHBIM JIBIXKYIIUMCSI 00BEKTaM; PABHOMEPHOTO
U PaBHOYCKOPEHHOTO JBUXEHHU K pEaTbHBIM
JNBUKEHUSAM; 3aMKHYTOM CHUCTEMbl K pPEabHbIM
CUCTeMaM; 3aMKHYTOW KOHCEPBATUBHOM CUCTEMBI K
peabHBIM cUCTEMaM npu 00CyXIEeHUN
BO3MOXHOCTH NPUMEHEHHUS 3aKOHA COXPaHEHHS
MEXaHUYECKOH IHEPIUu;

— MOJEIUPOBATh HEBECOMOCTD U IEPETPY3KU;

— CHCTEMATH3MpOBaTh 3HAHHWSI O (HU3UIECKHUX
BEJIMYMHAX: IEPEMEIICHUE, CKOPOCTh JBHKEHHS,
YCKOPEHHE, Macca, CUjla, UMITYJIbC CUJIbl, UMITYJIbC
Tena, paboTa, MOIHOCTh, TOTCHIIUATBHASI SHEPTHS,
KUHETUYECKasl SHEPI U,

— CUCTEMAaTU3UPOBATh 3HAHUS O PA3JIMYHBIX BUJAX
MEXaHUYECKOIO JIBMKEHHUS; O HEBECOMOCTH U
neperpy3Kax u NpeCTaBIsITh UX B BUJIE TaOIUIIBI;
— ONpEeneNATh: NyTh, NPOWICHHBIM 32 JaHHBIA
IIPOMEXYTOK BPEMEHH, M CKOPOCTh Teia [0
rpaduKy  3aBHCHUMOCTHU

ABUXXCHUA OT BPCMCHHU,

MyTH  PaBHOMEPHOTO
YCKOpPEHHE Tejla IIo
rpaduky 3aBUCUMOCTH

PaBHOYCKOPEHHOTO ABM)KEHUS OT BPEMEHU;

CKOPOCTH

— CTpOWTh, YHTATh M aHAJM3UPOBATH TrpauKu
3aBucumocTeit: § = S(t), sx = sx(t), X = x(1);

— OPUMEHSTH TPABUIIO CIOXEHHS BEKTOPOB
CKOPOCTH W MEPEMEIICHHUS TP TIEPEXO0/Ie OT OIHOU
CUCTEMBI OTCYETA K APYTOW;

—  aHaJIM3UpPOBATH

ypaBHEHUE CKOpPOCTH

PaBHOYCKOPECHHOT'O HpHMOHHHeﬁHOFO JABMKCHUS U
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10. ITepemenienue npu
PaBHOYCKOPEHHOM
MPSIMOJTMHEHOM JBU)KCHUU.
11. Pemenue 3aau mo teme
"[Iepememienue npu
PaBHOYCKOPEHHOM
IPSIMOJIMHEVHOM JBH)KEHUN."
12. Tlepemenienue npu
MPSIMOJIMHETHOM
PaBHOYCKOPEHHOM JIBHYKEHUU
0e3 HaYaIbHON CKOPOCTH.

13. JTabopaTtopHas pabora Ne
1 «MccnenoBanue
PaBHOYCKOPEHHOTO
IIPSIMOJIMHEWHOTO
JIBUKCHHSI.

14. Pemrenune 3agau
MOBBIIIEHHOTO YPOBHS
CJIO’)KHOCTH

15. CBoboHOE NaieHue.

16. [lepemernienue u
CKOPOCTbH MPHU
KPUBOJIMHEHHOM JIBUKEHUH.
JBrm>keHue Tesna mno
OKPY’KHOCTH C TTOCTOSIHHOU
10 MOAYJIFO CKOPOCTBIO.

17. Pemienue 3aau mo teme
"JIBm>KeHUE Tena 1Mo
OKPYXKHOCTH C IIOCTOSTHHOM
110 MOJYJIFO CKOPOCTHIO."

18. IToaroroBka x
KOHTPOJIBHOM paboTe 1o Teme
"Mexanuyeckoe ABUxKeHue"
19. Kontponbnas padota No 1

o TeMe «KnaemaTnka

pemath rpaduuecKue 3a1a4u;

— CpaBHHUBaTh. PAaBHOMEPHOE U PaBHOYCKOPEHHOE
JNBWKEHUS 1O HMX  XapaKTepUCTUKAM,  CHJIbI
JICWCTBUS U IPOTUBOJICUCTBUS, CHUILY TSIKECTU U BEC
Tena;

—  paccuMThIBaTb MyThb W  CKOpPOCTh IIpH
PaBHOYCKOPEHHOM MPSMOJIUHEHHOM JIBUKEHUH;

— KJIacCU(PUIIUPOBAThL CBOOOJHOE TMAaJCHUE Kak
YaCTHBIN Cllydail paBHOYCKOPEHHOTO JIBU)KECHHS;

— paboTath C  TEKCTOM  y4yeOHUKA W
KIacCU(PUIIUPOBATh CHCTEMBI OTCUeTa IO HX
MIPU3HAKAM;

— YCTaHABJIMBATh CBSI3b YCKOpPEHHUs Tela ¢
JIEWCTBYIOIIEH Ha HETO CUJION;

— oueHuBaTh ycnexu Poccum B OCBOeHUH
KOCMOCA, B CO3/JaHUN PAKETHON TEXHUKHU;

— HaONIOaTh CBOOOJHOE IaieHue TeJ, ABIKEHHUE
BpaLIAIOLIErocs IUCKa, SIBICHHE HHEPLINY;

— DKCIIEPUMEHTAJIBHO HCCIIEA0BAaTh: PAaBHOMEPHOE
JIBIOKCHHE, PaBHOYCKOPEHHOE JIBHOKCHHE,
3aBUCUMOCTb  CWJIBl TPEHHUS CKOJBXEHHUS OT
IJIOIAAM  CONPHUKOCHOBEHUSI T€l W CHJIbI
HOPMAaJIbHOTO JIaBJICHUS;

—  U3MEpATb: YCKOpEHHWe Tela TpPU  €ro
PaBHOYCKOPEHHOM JBWIKEHHUHU, pabOTy CWIBI H
MOIITHOCTb;

— BBINOJHATH 3KCHEPUMEHTAIBHOE H3yUYCHUE
3akoHoB HrroToHa;

— Ha0MoaaTh, U3MEPIATh U 0000IIATH B TMpOIIECCE
SKCIEPUMEHTAIBHOMN AESATEIbHOCTH;

— MPEACTAaBIATh PE3YJIbTaThl U3MEPEHUU B BUJIE
Ta0JINII;

— HNPUMCHATH 3HAHUA K pCHICHUIO 3a/iay.
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MAaTepUAIBHON TOUKWY.

20. AHaIIM3 KOHTPOJIBHOM
pabotsl. UHepumanbHbIe
CHCTEMBI OTCUETA.

21. Tlepssrii 3akoH HproTOHA.
22. BzanMoneicreue Teil.
23. [TpuHnIUI
OTHOCUTEIbHOCTH I'amuiies
24. Bropoii 3akoH HeroToHa.
25. Cuna. CnosxeHue Cuil
26. CroxxeHue
CHJI,HAITPABJICHHBIX TIO]T
yrioM. Penienue 3amay.

27. Pemienne 3agau
MOBBIIIEHHOTO YPOBHS
CII0KHOCTH.

28. Tpetwuii 3akoH HproToHa
29. Pemenue 3a1a4 1o TeMe
"3akons! HeroToHa."

30. CBoOOIHOE TT1a/ICHHE TEL.
JIBM>KeHUe Tena,
OpOIIEHHOTO BEPTUKAIHHO
BBEpX.

31. JiBmxeHue
HMCKYCCTBEHHBIX CITyTHHUKOB
3emum. HeBecoMocTh u
Meperpy3Ku.

32. JIBW>KeHHE TIO]T
ENCTBHEM HECKOIBKUX CHII
33. BxoJiHOE TeCTUpOBaHUE.
34. 3aK0H BCEMUPHOTO
TATOTEHHS. Y CKOPEHHUE
CBOOOJHOTIO MaJCHUS HA
3emiie U Ipyrux HEOECHBIX

TCax.
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35. Pemenne 3ajad Ha pacyer
apaMeTpoB JIBUKEHUS .Teja
B TOJIE TSDKECTH 3eMITH.

36. UckyccTBeHHBIS
CITyTHUKH 3€MJIH.

37. I[ToaroroBka x
KOHTPOJILHOM paboTe 1o Teme
"3akonbl HeroToHa"

38. KonTtponbHas padora Ne 2
1o TeMe «3akoHbl HbroTOHAY.
39. AHanu3 KOHTPOJIbHON
paboTsl. Umnysbe Tena.

40. 3aK0H COXpaHEHUs
UMITyJIbCa.

41. PeakTUBHOE IBUIKECHHUE.
42. Pemenwue 3a/1a4 1o TemMe
"3aKOH COXpaHECHUS
ummyisca'

43. Mexanuueckas pabota u
MOIIHOCTb.

44, Pemenue 3a1ad 110 TeEMeE
"MexaHuueckas paboTa u
MOIIHOCTB."

45. PaboTa 1 moTeHIMaIbHAs
SHEprusl.

46. PaboTa 1 kuHEeTHYECKas
SHEprusl.

47.3aK0oH coOXpaHEHUS
MEXaHUYECKOM SHEPTUH.

48. Pemenue 3amau
MOBBIIIEHHON CIIOKHOCTH.
49. IToaroroska K
KOHTPOJILHOM paboTe.

50. KontponpHas padota Ne 3

10 TeMe «3aKOHBI
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COXpaHECHHS.

51. AHaM3 KOHTPOJIBHOM
pabotel. O6001IaroIee
MIOBTOPEHHE T10 TEME

"Mexanuka"

Mexannueckue KoJie0aHus
M BOJIHBI

1. KonebarensHoE ABUKEHUE.
CBo0OoIHBIC KOJIEOAHUS

2. MaremaTuyecKuii
MasITHHK.

3. [Ipy>KuHHBII MasTHUK.

4. BennuuHbI,
XapaKTePU3YIOIIHE
KoJyie0aTeIbHOE ABMKEHHE.

5. JlaGopatopHnas pabora Ne2
" UccnenoBanue
3aBHCHMOCTH TIEpHOJIa U
YaCcTOThI CBOOOIHBIX
KoJIeOaHHMI MaTeMaTHYECKOTO
MasSTHUKA OT €ro JJIMHEL "

6. JTaboparoprast pa6ota Ne3
"M3mepeHune yCKopeHust
CcBOOOHOTIO MaICHUS C
ITOMOII[LI0 MATEMATHYECKOTO
MasTHHKA"

7. IlpeBpaliieHue SHEPTHH
pH KosiebaTeTbHOM
JIBUOKCHUH.

8. 3aryxarorue koaeOaHus.
BrinykeHHbIE KOJIeOaHUsl.
9. Beinyk/1IeHHbIE KOJIeOaHMSI.

Pesonanc.

19

— OOBACHATH: Tporecc KOJNCOAHWA MasSTHHKA;

SIBJICHUS OTpakKeHMUsI, uHTepdepeHun u
T paKIuy BOJH;
—  aHAIM3UPOBATh:

yCJ10BUA BO3HHMKHOBCHUA

CBOOONHBIX KOJeOaHWII  MaTeMaTHYeCKOro U
MPYKUHHOTO MAasTHUKOB; MpoIecC KoJIeOaHHUs
MasiTHUKOB C TOYKH 3pPCHHS COXpPaHCHUS H
HpeBpaIJ_IeHI/DI 3Hepr1/11/1, Hpe[[CTaBJISITB pe?:y.HBTaTBI
aHajau3a B BHAE TaOJMIBI, OCOOCHHOCTH BOJHOBOTO
JIBMOKEHUS,

— CHUCTEeMaTH3UPOBATh 3HAHUS O XapaKTEPUCTUKAX
K0JIe0aTeIbHOTO ABIKEHUS B BUC TAOJIHIL;

i CpaBHI/IBaTI)I CBO6OJIHI)IC nu BI)IHY)K)IGHHBIG
KOJIe0aHUs 10 X XapaKTEPUCTHKAM, MTOTICPEYHBIC U
MIPOJIOTBHBIC

BOJIHBI, (I)I/ISI/IOJIOFI/I‘-IGCKI/IG u

¢busnueckue XapaKTePUCTHKHU 3ByKa u
MIPEJICTABIIATh PE3YJIbTATHI B BUJIC TAOJIHUIIBI,

— OIMCHIBATH SIBJICHUE PE30HAHCA,

— paborath ¢ TaOIMUIEH 3HAYEHHI CKOPOCTH
3BYKa;

—  BBIUMCIIATH JUTMHY BOJHBI M CKOPOCTb
pacrpocTpaHeHHsI BOJIHBI,

— TPUMEHATh YCIOBHS HaOMIOACHUS TU(PaKIINH,
yCIOBUS

MaKCUMYyMOB u MHWHUMYMOB

UHTEpPEPEHIIMOHHOW  KapTHHBI  JUIs  aHajJIHM3a
uHTep(EepeHIIMOHHON U MU PAKIIMNOHHON KapTUH;
— MCCIIEe0BATh 3aBUCUMOCTB: MEepHoa KOJIeOaHui

OT MapaMCeTpOB MAATHHUKOB; IICpHOLaA KoJieOaHMI
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10. Pemenue 3aga4 mo
TeMe""MaTeMaTHYeCKHI U
IPYKUHHBIA MasTHUKU."

11. MexanuuecKre BOJIHEL.
12. CBoiicTBa MEXaHHUYECKHUX
BOJIH.

13. JIaGopaTopnas pabora
Ne4 "U3yuenue siBlIeHUM
nudpakiuy u
uHTEephEpEHITUN
MEXaHUYEeCKHX BOJIH."

14. UcTtouHUKH
3ByKa.BricoTa u TemMOp 3ByKa.
I'pomMKkoOCTB 3BYKa.

15. CxopocTb U yCKOpeHHe
IpH KojeOaTeIbHOM
JIBIOKEHUH.

16. Mexanuueckre BOJHBI B
OJIHOPOJIHBIX Cpejiax.
[TpoonpHBIC U TIOTIEPEYHBIC
BOJIHEI. Pemienue 3amay Ha
pacueT mapaMeTpoB
BOJIHOBOT'O M KOJI€0ATEILHOIO
MIPOIIECCOB.

17. Pemrenne 3agau
MOBBIIIEHHOTO YPOBHS
CIIOKHOCTH.

18. IToaroroBska x
KOHTPOJILHOH paboTe.

19. Kontposnbnas padora Ne 4
o TeMe «MexaHH4eCKHE

KOJIEOaHUS U BOJIHBD.

MaAaTEMATHYCCKOT'0O MajidTHHKa OT €ro JJIHHblI H

aMIUIATYIbl  KOJICOQHMIA; Iepuoja  KOJIeOaHHA
MPYKUHHOTO MasTHHKA OT Macchl Tpy3a |
KECTKOCTHU TIPYKUHBI;

— U3MEpATh YCKOPEHHE CBOOOJHOTO MMAJCHHS C
ITOMOIIBI0 MAaTEMATHYECKOTO MasSTHUKA;

— Ha0moomath W HW3MEpITh B Ipoliecce
IKCIIEPUMEHTATILHOU JeSITETLHOCTH;

— TIPENICTaBJIATh PE3YNIbTaThl W3MEPEHUN B BHJIC
TaOJIHIL;

— HNPHUMCHATH 3HAHUA K pCHICHUTIO 3a/1aY.

DJIeKTPOMATHUTHBIE
SIBJICHUS

1. AHanu3 KOHTPOIBbHOMN

17

— Ormnpenensatb: HaMNpaBJIeHUE WHIYKIIMOHHOTO
TOKa;

— OOBSICHSATH: YCTpOﬁCTBO " IIPpUHLHUIT JIeHCTBUSA
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paboTel. Pemmenne 3aqa4 Ha
MOBTOPEHHE I10 TEME
"MarauTsr"

2. MarautHoe moJe.
Heonnopoanoe u
OJIHOPOJHOE MarHUTHOE
TnoJie.

3. MarautHOe noJ1e
AIEKTPUYECKOTO TOKA.
Penrenue 3amau

4. SIgnenue
3JIEKTPOMATHUTHOMN
WHIYKIAHA

5. UHyKIust MarHuTHOTO
1ossi. MarHuTHBIN MOTOK.
6. Pemenue 3a1a4d o teme
"MarauTHbIi TOTOK"

7. HanpaBnenue
WHAYKIIMOHHOTO TOKA.
IIpaBuio JleHna.

8. O0HapyxeHuEe MarHUTHOTO
TOJISI 11O €ro JEHCTBUIO Ha
JIEKTPUYECKUH TOK.
[IpaBuio n€eBOM pyKH.

9. JTaboparopnas padota Ne5
"N3y4yeHue siBneHUs
3JIEKTPOMATHUTHOMN
UHAYKIHN."

10. Nzyuenue paboThI
AIIEKTPOJIBUraTelIs
MOCTOSTHHOTO TOKa U
MEPEMEHHOT0 TOKa.

11. Camounaykuusi.
NHIyKTUBHOCTb.

12. TlpomexyTouHOE

reHepaTopa TOCTOSTHHOTO TOKAa; BO3HUKHOBEHHE
WHIYKIIMOHHOTO TOKa B QJIOMHHHUEBOM KOJIBIIE;
MPUHIIMIIBI TIepeaun DIEKTPUUYECKONH PHEPruM Ha
paccTosiHue;

—  aHAIM3HUPOBATh SBJICHHS JJICKTPOMATHUTHOU
WHIYKITAW u CaMOMHTYKITHH, IKaITy
ANEKTPOMATrHUTHBIX BOJIH;

— OIIUCHIBATh YCTPOWCTBO M MPUHLUII JEHCTBUSA
reHepaTopa MepeMeHHOro ToKa M TpaHcopMaTopa;
— HaOmoJaTh: B3aMMOJEHCTBHE  ITOJIOCOBOTO
MarHuTa ¥ aJlOMHHUEBOTO KOJbIA, MOTy4YeHUE
MEPEeMEHHOTO TOKa TIpU BpAIICHUH paMKd B
MAarHMTHOM IIOJIE;

— HaOMIOAaTh, U3MEPIATh U 0000IIATH B IMpoOIECcCe
IKCIIEPUMEHTATBHOU JESITENEHOCTH;

— MIPEJICTABIISIT JTOKJIAJIbI, COOOIIIEHHS,
MIPE3CHTAIINH,

— HPUMCHATH 3HAHUA K pCIICHUTIO 3a/1a1
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TECTHPOBaHUE.

13. IlepemeHnHbII
AIEKTPUUECKHI TOK.
DIIeKTPOTeHePaTop.

14. Tpancdopmatop.Ycrpoiic
TBO AJICKTPOCTAHIIHUH.
DNEeKTPOIHEPTETHKA U €€
POJIb B )KH3HU COBPEMEHHOTO
oOuiecTna.

15. [lepenava 3aeKTpUIECKOM
SHEPTHH.

16.IToaroToBka K
KOHTPOJIBHOM paboTe.

17. KontponbHas padota Ne 5
10 TeMe
«INEKTPOMarHUTHbHIE

SIBJIICHUS).

DJIeKTPOMArHUTHBIE
KO0JIeOAaHUSA U BOJIHBI
1.Konaencarop.Oueprus
AIIEKTPUYECKOTO OIS
KOHJICHCAaTOpa

2. KonebarenbHbIN KOHTYP.
3. CBoOOIHBIE
AIIEKTPOMArHUTHBIE
KoJie0aHusl.

4. BpIHYX/I€HHbIE
AIIEKTPOMAarHUTHbBIE
konebanus. Pezonanc.

5. DAIeKTpOMarHUTHHIC
BOJIHBI.

6. cionp3oBanme
AJIEKTPOMATrHUTHBIX BOJH JIJISI
nepenayy nHGOpMalnu.

7. Monynsuus u

14

— HaGmronats:  3aBUCHUMOCTB  3JIEKTPUYECKOM
€MKOCTH KOHJEHCaTopa OT IUIOIAAu IUIACTHH,
paccTositHUsT M poJa BEIIECTBA MEXIY HUMHY,
CBOICTBA CBETA;

— CHUCTEeMAaTU3HUPOBaTh 3HAaHUS O (UBNYECKOH
BEJIMYMHE HA IPUMEPE EMKOCTH KOHJIEHCATOPA;

— aHAIU3UPOBATh: MpoLEeCcC KoleOaHUll B KOHTYpe
U TPEACTaBIATh pE3yNbTaThl aHalIW3a B BHJE
TaOJMIIbI;  AJIEKTPOMAarHuUTHbIE — KoieOaHHsS B
KOHTYpE C TOYKM 3pEHHs 3aKOHA COXpaHEHUs
YHEPIrUM; MKy 3JI€KTPOMarHUTHBIX BOJIH;

— CpaBHUBaTb: 3JIEKTPOMAarHUTHbIE KOJI€OaHUS B
KOHTYpe M Koye0aHMs NPYKUHHOTO MAasTHUKA,
MEXaHUYECKHUE U DIIEKTPOMArHUTHBIE BOJIHBI 110 UX
XapaKTEPUCTUKAM;

— omeHuBath posnb Poccum B pasBuUTHH
paauoCBs3y;

— co0upaTh JETEKTOPHBIN pauONPUEMHUK;
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JETCKTUPOBAHUE.

8. IIpocreiimmit
paauONpPUEMHUK.

9. Il/m muon kak ETEKTOpP.
TpaH3UCTOp KaK YCHUITUTEIb.
10. CgoiicTBa
AIEKTPOMATrHUTHBIX BOJH™.
Wutepdepenuns n
nudpakys.
DJeKTpOMarHuTHas Mpupo/ia
CBeTa.

11. CkopocTs cBeTa.
ACTPOHOMMYECKUI METOJT
M3MEPEHHs CKOPOCTHU CBETA.
OnbiTel @u3zo.

12. IlIkana
AIIEKTPOMArHUTHBIX BOJIH.
13. Pemienue 3aga4 o reme
"DJIeKTpOMarHuTHHIE
BOJIHBL."

14. KontponbHas pabota Ne 6
1o TeMe
«OJIEKTPOMArHUTHBIE

KOJIEOAHMS U BOJIHBI.

— OOBSACHITH CBOWCTBA CBETA C TOYKH 3PEHUSA
KOPITYCKYJISIPHOM M BOJIHOBOM TEOPHIA;

— OIUCHIBATh OMNBITHI MO H3MEPEHUI0 CKOPOCTH
CBETa;

— TMPUBOIUTH JTOKA3aTEIHCTBA JIEKTPOMArHUTHOM
MIPUPOJIBI CBETA; HAIMYUS y CBETa KOPIYCKYISPHO-
BOJIHOBOTO JIyajM3Ma CBOWCTB;

— MIPEACTABIIATH JTOKJIaJIbl, coo01eHus,
MIPE3CHTAIINH,

— IIPUMCHATH 3HAHUA K PCHICHUIO 3a1a4.

JJ1eMeHThI KBAHTOBOM
(puzuku

1. Ananu3 KOHTPOIBHOM
pabotel. DoTodddext*.

2. CtpoeHue aToma.

3. OTKpBITHE POTOHA.
OTkpBITHE HEUTPOHA

4. CriekTpsl UCITyCKaHUs U
MTOTJIOIICHHUS.

5. PaanoakTuBHOCTS.

6. CoctaB aTOMHOTO s/pa.

19

— Oco3HaBaTh POJIb TUMOTE3bl U IKCIIEPUMEHTA B
nporecce PU3NIECKOro MO3HAHUS;

— wHabmomate  ¢Gotodddekr Ha  IUHKOBOU
IJIACTUHE, CIUIOIIHOW W JIMHEWYaThle CIEKTPBI
WCITYCKAHMS;

— MPUBOJIUTH MPUMEPbI HCITOJIE30BaHUS
CHEKTPAJIbHOTO aHAIN3a;

— ONMCBIBATh: YCTPOMCTBO M IPHUHIUI JEHCTBHUS
Kamepbl BuibcoHa, SIEPHOTO peakTopa, aTOMHBIX
AJIEKTPOCTaHIMK, cueruynka [eirepa; naeicTBue

PaarOaKTUBHBIX H3J'Iy‘leHPII>i pa3jInYHbIX THUIIOB Ha
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7. PagnoakTuBHEIE
npespauienus. [lepuos
nosypacrnazaa. 3aKoH
pPaJIMOaKTUBHOTO pacraja.

8. Pemenne 3amay o teme
«CTpoeHue aToma 1
aTOMHOTO siipa». S nepHbie
CHUTBL.

9. SlnepHbIe peakum.

10. edexT macchr™.
DHepreTU4ecKuil BBIXO]T
SIEPHBIX PEaKIHii™.

11. Pemenue 3ama4d Ha pacyeT
nedekTa Macchl U
HHEPreTHYECKOTO BHIXO/IA.
12. Jlenenue snep ypaHa.
[lennas peakius.

13. SAnepuslit peakTop*.
SnepHas sHEpreTHKa*.

14. VcTouHuKYN 3HEPTUH
CoiHiia ¥ 3Be3]I.
TepMosiiepHbIe peakiuu™.
15. JleticTBus
PaJIMOAKTUBHBIX U3ITydYeHUH U
UX MPUMEHEHHE.
Jo3umerpusi.

16. Dxonoruueckue
po0eMbl pabOTHl AaTOMHBIX
AJIEKTPOCTAHIIM.

17. DneMeHTapHBIC YaCTHUIIBI.
B3aumnblie npeBparieHus
AJIEMEHTAPHBIX YACTHIL.

18. IlogroroBka
KOHTPOJILHOH paboTe.

19. KontponbHas padota Ne 7

KUBOM OpraHu3M; HNPHUHLUI pabOThl YCKOpHUTENEH
3JIEMEHTaPHbIX

YacTHll;

—  ompenensaTb ~ COCTaB  aTOMHOro  sijpa
XUMHUYECKOT0 3JIEMEHTa U YHMCIIO BXOJALINX B HETO
IIPOTOHOB M HEWTPOHOB, MEpUOJ IoJypacnaja
PaaMoOaKTUBHOIO 3JIEMEHTA;

— 3aNMChIBaTh YpAaBHEHHS peakiuii aabda- u OeTa-
pacmnasioB; SJEpHbIE pPEaKIMH, HCIOJIb3Yys 3aKOHbBI
COXPaHEHHUs 3apsI0BOI0 M MaCCOBOT'O YHUCET;

— Ha3bIBaTh OTIMYHUE SJACPHBIX CHJI OT CHJI IPYTHX
B3aMMO/ICHCTBH;

—  OOBACHATH: OCOOEHHOCTH  SACPHBIX  CHII,
MEXaHU3M JIeNIeHHs SAep ypaHa, 3HaUCHHE sIePHOM
SHEPreTMKM B DHEPrOCHAOKEHUU  CTpaHBbI,
BO3MOXXHOCTH  HUCHOJb30BAaHUS  PaJOaKTUBHOTO
U3IYy4YeHUsT B HAy4YHBIX HCCIEJAOBAaHUSAX U Ha
MIPAKTUKE;

— paccuuThIBaTh SHEPTUIO CBA3M ATOMHOTO $]Ipa;
— OIIGHHMBATh JKOJIOTUYECKUE MpEeUMylIecTBa U

HEJOCTaTKU SJEPHOIN PHEPreTUKU 10 CPABHEHMIO C

ApYruMu HCTOYHUKAMHU JJIEKTPOIHEPIUH,
MIEPCIEKTUBBI pa3BUTHUA TEPMOSICPHON
SHEPIeTUKH;

— IOPUMCHATH 3HAHUA K pCHICHUIO 3a/1a4.
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0 TeEME «DIIEMEHTBHI

KBaHTOBOU (PU3UKN».

Bcenennas
1. Ananu3 KOHTPOIBHOM
pabotel. CTpoeHue u
MaciTadsl BeeeHHoM.
2. DBomonus Beenennoii.
['mnoresa bonbmioro B3phiBa.
3. JIBmxeHne KOCMHUYCCKHIX
00BEKTOB B I10JI€ CHIIBI
TsKecTu. 3akoHbl Kerutepa.
4. CtpoeHnue u MacmralObl
ConHEeYHOM CUCTEMEI.
5. Kocmoronus. I'umnoressl
KanTa u Jlammaca o
npoucxoxaeHnu CoTHEUHOM
CHCTEMBI.
6. Cuctema 3emuis - Jlyna.
7. ®uznyeckas npupoaa
IUTAHETHI 3eMJIS U €€
€CTECTBEHHOTO CITyTHHKA
JlyHsl.
8. JTaboparopnast pabota Ne 6
«OmnpeneneHue pa3mepon
JYHHBIX KPaTEPOBY.
9. [Imanetsl. Maibie Teaa
CoJIHEUHOH CHCTEMBI.
10. Conneynas cucrema —
KOMIIJIEKC T€JI, UMEIOIINX
o0111ee MPOUCX0XKICHHE.
11. Meronsl
acTpOPU3NIECKUX
HUCCIIEJOBAHUMN.
PannoresecKkonsl.

12. Ucnionws3oBanue

16

— PaboraTh ¢ TekcTOM yueOHMKA U MPEJCTABIATH
nH(pOopMaIrIo B BUIE TaOIHUIIBI;

— Habmojgate  cmaael  wm  (ororpadun
aCTPOHOMUYECKHX OOBEKTOB, Ha MOJEIU CMEHY
JTyHHBIX (a3;

—  OOBSCHATH: BHIUMOE JBIDKEHHE IUIAHET,
IPUYMHY IPUIMBOB Ha 3eMJle, sIBJICHUE IPELECCUH,
MpUpoay MapHUKOBOro dddexra, obOpazoBaHUE
KparepoB Ha JlyHe;

— TEepEeYrCHATh OOBEKTHI, BXOISIINE B COCTaB
ConHEYHOU CUCTEMBI;

— PacCUUTHIBAThH paccTOsHU M1aHeT 10 ColHLa;
dororpadu  BHIUMOMA

noBepxHocTu JIyHBI, TUTaHET, HEOECHBIX 0OBEKTOB;

—  aHAIU3UPOBAThH

— U3MEPATHh pa3Mephl Pa3IMIHBIX 00pa3oBaHUi Ha
nmoBepxHoCcTH JIyHBI;

— CpaBHUBATH TUIAHETHI 36MHOM TPYIIIHI; TUTAHETHI-
TUTaHTHI;

— OMNpEACNATh XapaKTEPUCTUKH BYJIKAHHYCCKHX
nporeccoB Ha cyTHuke FOmnurepa Uo;

— ONKCHIBaTh: THIIOTE3bl TPOUCXOXKICHUS U
pazButuss  COJHEYHOH  CHUCTEMBI, Pe3yJbTaThl
KOCMHUYECKHX MCCIEIOBAHUA M MX HMCIOJB30BaHHE
B HApPOJHOM XO3SIICTBE;

— IPUBOIUTH MIPUMEPBI HCIIOIB30BaHUSA
HCKYCCTBEHHBIX CITYTHUKOB 3€MJIH;

— HaOMIOAaTh, U3MEPIATh U 0000IIATh B IpoIECCEe
IKCIIEPUMEHTAIBHOU JCSITEILHOCTH;

— TPENCTaBIATh PE3yNbTaThl W3MEpPEHUN B BHIE
TaOJINII;

— MPUMEHSITH 3HAHWS K PEIICHUIO 3a/1a4;
COOOIIEHMS,

— MIPEACTABISTh JOKJIabl,

MpEe3CHTAalU.
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pe3yIbTaTOB KOCMUYECKUX
UCCJIEIOBaHUM B HayKe,
TEXHHUKE W HAPOJHOM
XO35IUCTBE.

13. KonTponbHas padoTa Ne 8
no Teme «Bcenennasny.
14.IToBTOpEeHue n
00001IeHNEe MaTepuaa.

15. UtoroBoe TecTupoBaHue.
16. ®usnueckas KapTuHA
mupa Ousnka, Hay4IHO-
TEXHUYECKUI MPOrpeCcC U

POOJIEMBI SKOJIOTHH
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