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MHOACHUTEJBHAS 3AIINCKA

Pa6ouasi nporpamma no yueonomy npeamery «@uszuka. bazoBblii ypoBeHb» 1JIs
10-11 kynacca cocTraBjieHa HA OCHOBAHMM CJIEIYHOIIMX HOPMATHBHO-TPABOBBIX
JTOKYMEHTOB:

1. ®enepanbHOrO TOCYAapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CpPEIHEro
oO1ero 00pa3oBaHusi, yTBEpKACHHOTO MpUka3zoM MuHucTepcTBa 00pa3oBaHus
u Hayku P® ot 17 mas 2012 r. Ne413 (c mocieayomuMu U3MEHEHUSIMH );

2. DenepanpHO 00pa30BATENBHONM MPOTPAMMBI CPEIHEro O0IIero oOpa3oBaHUs,
0JI0OpeHHON pemeHneM (PeaepaabHOTO YyIeOHO-METOINIECKOTO 00bEeTMHCHUS
no o6bmeMmy oOpa3oBaHUIO, TMpPOTOKOJI OT 14 anpens 2023 1. Ne
1/23,yTBepkaEHHON TpukazoM MunuctepcTBa mpocsemenuss Poccun ot 18
Mmast 2023 Ne 371.

3.1lonoxkeHust 0 CTPYKType, MNOpSAAKEe pPa3pabOTKU W YTBEPKACHHUS padOunx
nporpamm MOY «IlIkosa Ne 1 um. agmupana A.M.Kanuaunay.

Conepxxanue mporpamMmbl 1o (U3MKe HAMpaBlIeHO HAa (POPMHUPOBAHUE €CTECTBEHHO-
Hay4YHOM KapTUHBI Mupa oOydarommxca 10—11 kmaccoB npu 00yueHun ux Qu3nKe Ha
0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JACSITENBHOCTHOTO moaxona. [Iporpamma o
¢busuke coorBeTcTBYyeT TpeboBanusM PI'OC COO k mIaHUPYEeMBIM JUYHOCTHBIM,
MpPEIMETHBIM W MeETalpeAMETHBIM pe3yjbTaTaM OOyYEeHHs, a TaKKe YUYUTHIBACT
HEOOXOJIMMOCTh pealn3allid MEXKIPEAMETHBIX CBsi3el (U3MKU C €CTECTBEHHO-
HAay4YHBIMU Y4eOHBIMHU TMpeaMeTaMu. B Hel ompenenstoTcss OCHOBHBIE IEIH H3yYEeHUS
bu3MKKM Ha YpPOBHE CpEIHEro oOmero o0pa3oBaHUs, IUTAHUPYEMBIE pe3yJIbTaThl
OCBOCHHMSI Kypca (U3HKHU: JTUIYHOCTHBIE, METaNpeAMETHBIC, peIMeTHbIE (Ha 6a30BOM
YPOBHE).

[Iporpamma no pu3uke BKIHOYAECT:

IJIAaHUPYEMBbIE PEe3yJIbTaThl OCBOCHUS Kypca (U3UKHU HAa Oa30BOM YPOBHE, B TOM YHUCIIE
MpeAMETHBIE PE3YIbTaThl MO rojiamM 00y4YeHus;

coJiepkaHue yueOHoro npeamera «Pusnkay o rojgam o0y4eHusl.

dusnka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPUPOIbI, BBHICTYIAass B KauyeCTBE
y4eOHOTO TpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CHUCTEMY 3HaHUH 00
okpyxatomeM wupe. IIKombHBIE Kypc OQU3HKH — CHUCTEMOOOPAa3yIOMUN IS
€CTECTBEHHO-HAYYHBIX YUCOHBIX TIPEIMETOB, MTOCKOIBKY (hU3UIECKUE 3aKOHBI JICKAT B
OCHOBE TIPOIIECCOB H SIBJICHWW, W3ydaeMbIX XUMHUEH, Ouosiorueut, (Hpusudeckoit
reorpadueit u actpoHomueii. Mcnonp3oBaHue W aKTHBHOE MPUMEHEHHE (U3UUSCKHUX
3HAHUKM OMpeAeNseT XapakTep W Pa3BUTHE PA3HOOOpPA3HBIX TEXHOJOTHH B cdepe
OSHEPIreTUKH, TPAHCIOPTA, OCBOCHHUS KOCMOCA, IMOJYyYCHHUS HOBBIX MaTEpHalOB C
3aIaHHBIMU CBOMCTBaMHU W Jpyrux. M3ydeHue ¢U3UKM BHOCUT OCHOBHOM BKJIAJ B
bopMUpOBAHUE €CTECTBEHHO- HAy4YHOM KapTUHBI MHpa OOydYarluxcs, B
dbopMHpoOBaHUE YMEHUN NPUMEHSITh HAyUYHbIH METO/1 MO3HAHUS MPU BHIIOJHEHUHA UMU
y4eOHBIX UCCEAOBAHMM.

B ocHOBY kypca (pu3MKH 11l YPOBHSI CPEJHEro O0IIero 0O0pa3oBaHMs TMOJIOKEH P
ujei, KOTOpbIE MOXHO PACCMaTPUBATh KaK MPUHIIUIIBI €TONOCTPOESHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kype SBISETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COJICPKUT MaTepHal M3 BCEX pas3zesioB (PU3UKH, BKIIOYAET Kak
BOMPOCHI KITACCHUECKOM, TaK 1 COBPEMEHHOMN (DU3UKH.

Hoes ecenepanuzayuu. B cCOOTBETCTBUHM C HeW MaTepuan Kypca GU3NKH O0O0bEIUHEH
BOKpYr (usmueckux teopuil. Bemgyumm B Kypce sBisiercs (popmupoBaHHe
MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE H IOJIE.

Hoess  eymanumapuzayuu. EE  peanuzanus  NpeanoiaraeT  MCHOJIb30BaHHE
TYMAaHUTAPHOTO TMOTEHIHaNa (U3UUECKOM HayKHh, OCMBICICHUE CBS3M Pa3BUTHUS
(bU3HUKY ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMU, HDABCTBEHHBIMU U
HKOJIOTHYECKUMHU ITpoOIeMaMu.

Hoes npuxnaownoti nanpasnennocmu. Kypc (Qusumku mpeanonaraeT 3HAKOMCTBO C
LIMPOKUM KPYTOM TEXHHUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUN U3yYEHHBIX TEOPUI
Y 3aKOHOB.

Hoes skonocusayuu peanusyercs MOCPEACTBOM BBEACHHS 3JEMEHTOB COJEpKaHUS,
MOCBSIIIEHHBIX 3KOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C
pPa3BUTHEM TEXHUKH U TEXHOJOTHHM, a TaKKe OOCYXACHHS MPOoOJIEM PallMOHAIBHOIO
IPUPOAOIIOIB30BAHUS U SKOJIOTMYECKON OE€301TaCHOCTH.

CTepKHEBBIMU  3JIEMEHTaMH Kypca (U3MKM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus SBIAIOTCA (u3nueckue Teopuu ((popMHpOBaHUE MPEACTABICHUN O
CTPYKTyp€ NOCTPOEHHUS (PU3NUECKOW TEOpUH, POIHU (PYHIAMEHTAIBHBIX 3aKOHOB U
IPUHIUIIOB B COBPEMEHHBIX IPEACTABICHUAX O NPUPOJE, T'PAHULIAX IPUMEHUMOCTH
TEOPUH, JIJIs1 ONMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).
CucTeMHO-IesITeIbHOCTHBIN TOAX0 B Kypce (DU3MKU peau3yeTcsl Mpexkie BCero 3a
CU€T OpraHM3allK SKCIIEPUMEHTAILHON NesTeNbHOCTH oOydaromuxcs. s 6azoBoro
YpOBHS Kypca (U3MKH — 3TO HCHOJb30BAaHUE  CUCTEMBbl  (DPOHTAIBHBIX
KpPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIAOOPATOPHBIX pabOT, KOTOPBIE B MPOTPaMME IO
bu3nke O0O0bEAMHEHbI B OOIIMA CHOUCOK YYEHUYECKHMX MPAKTHUECKUX padoT.
Brienenue B ykazaHHOM IepeyHe JIabOpaTOPHBIX PabOT, MPOBOAUMBIX JJIsi KOHTPOJIS
U OLIEHKH, OCYIIECTBIISIETCS YYAaCTHUKAMH OOpa30BaTENBHOTO MpOIEcca HCXOAS W3
OCOOEHHOCTEM TUIAaHMpPOBAaHUS M OCHallleHus kabuHeta ¢usuku. [lpu sTOM
oOecrieuynBaeTcs OBJIAJIEHUE OOYYaloIMMUCS YMEHHUSIMU MPOBOJUTH KOCBEHHBIE
U3MEpPEHHUsI, HUCCJIECNIOBAHMUS 3aBUCUMOCTEH (PU3MUYECKUX BEIUYMH U TOCTAHOBKY
OMBITOB IO MPOBEPKE MPEMIOKEHHBIX TUITOTES.

bonpiioe BHUMaHHE yIEnseTcs PELICHUI0 PACUETHBIX M KadeCTBEHHBIX 3anad. llpu
3TOM JUIsl Pacy€THBIX 3a/Jad IMPUOPHUTETOM SBISIOTCS 3aladyd C SIBHO 3aJlaHHOM
¢uznyecKkoil MOJAENbIO, TO3BOJSIONIME MPUMEHSTh HW3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOIO pasjelia Kypca, Tak U HHTETPUPYS 3HAHUS U3 Pa3HbIX
pa3zaenoB. JlJis KaueCTBEHHBIX 3a]1a4 MPUOPUTETOM SBIIAIOTCS 3a7aHUsI Ha OOBsSCHEHHE
npoTekaHusi GU3NYECKUX SBICHUI U MPOIIECCOB B OKPYXKAIOILIEH XKU3HU, TpeOyIolue
BbIOOpa (PU3MYECKOM MOJEIM JUIsl CUTyallud MPaKTHUKO- OPUEHTUPOBAHHOTO
XapakTepa.

B cootBerctBUuM ¢ TpeboBanusmMu PI'OC COO k maTepuaibHO- TEXHHUYECKOMY
obOecrieueHu0 y4eOHOTO IMpolecca 0a30BbI ypOBeHb Kypca (HU3MKH Ha YpPOBHE
CpelHero oOmero oO0pa3oBaHUSl JOJDKEH H3y4yaTbCid B YCIOBHUSIX MPEAMETHOTO
kaOuHeTa (U3MKKM WIM B YCJIOBUSX HWHTETPUPOBAHHOTO KaOMHETa MpPEIMETOB



€CTECTBEHHO-HAYYHOTO IMKJIa. B kaOuHeTe (pu3mku AOKHO OBITH HEOOXOaUMOE
n1abopaTtopHoe 00OpyIOBaHUE 7Sl BHIMOJIHEHUS YKa3aHHBIX B Mporpamme 1o (usnke
YUYEHUYECKUX MPAKTUUIECKUX PadOT U AEMOHCTPAallMOHHOE 000pyAOBaHHE.
JleMoHcTpanimoHHoe 000pyAoBaHuE (HOPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHHAMAJIBHOM JIOCTaTOYHOCTH M O0ECHEYMBAET IIOCTAHOBKY IIEPEUYUCICHHBIX B
nporpaMMe Mo (PU3MKE KIIOYEBBIX IEMOHCTpAIMi Al KCCICNIOBAaHUS H3ydaeMbIX
SIBJICHUI U TMPOIECCOB, SMIUPUUECKUX UPYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKHUX
MIPUMECHEHHUM.

JlabopaTopHoe 00opyAOBaHHE JIJIsl YUEHUUYECKUX MPAKTUYECKUX padOT GpopMuUpyeTcs
B BHUJIC TEMAaTUYECKUX KOMILJIEKTOB M O0ECIeYUBAETCA B pacdyére OJHOTO KOMIUIEKTa
Ha JByX oOywarommxcs. Temarnyeckue KOMIUIEKTHI JJaDOPATOPHOTO OOOPYIOBAHMS
JIOJDKHBI  OBITh MOCTPOEHBI HA KOMIUIEKCHOM HCHOJB30BAHUM aHAJIOTOBBIX U
IU(POBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPHUTEIBHBIX CHCTEM B BHJIE
nM(pOBBIX Ta0OpaTOPUi.

OCHOBHBIMM LIEJIAMH U3y4YeHUs (PU3UKH B 001IEM 00pPAa30BAHUHU SBIISIOTCS:
dbopMHpOBaHHE HHTEpECa U CTPEMJICHUS OOY4YaloIIMXCAd K HAyYHOMY H3YUYEHUIO
MIPUPOJIBI, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKUX CITIOCOOHOCTEH;

pa3BUTHE MPEJACTABICHUA O HAYYHOM METOAE TMO3HaHUS U (OPMHUPOBAHUE
MCCJIEI0BATEIBCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHpoBaHUE HAYYHOTO MUPOBO33PEHUS KaK PE3ysibTaTa U3yUeHUS] OCHOB CTPOCHUS
MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUE YMEHUN OOBSCHATH SIBIICHUS C HUCIOJb30BaHUEM (DU3NUSCKUX 3HAHHM
Y HAyYHBIX JIOKA3aTeNbCTB;

dbopMupoBaHUE TPEICTABICHUN O POJIM (PU3UKH TSl PA3BUTUS JPYTHUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTrkeHne 3TUX Lesell 00ecneunBaeTcsl peleHueM CIeAyIOIUX 3a7ad B Mpoliecce
U3y4YeHUsl Kypca (U3MKU HAa YPOBHE CpelHEero oluero oOpa3oBaHus: MpUOOpETEHUE
CUCTEeMbl 3HaHUK 00 O0OmMX (UINYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOpHUsIX,
BKJIIOUYAs MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJICKTPOAMHAMHKY, KBAHTOBYIO (DU3HKY
U DJIEMEHTBI aCTPODU3UKH;

dbopMupoOBaHHEe YMEHHMH TPUMEHATH TEOPETHUYECKHE 3HAHWUA i1 OOBICHEHUS
GU3MYEeCKUX SIBICHUH B TPHUPOAC WM I TPHUHATUS MPAKTUYECKHX PEIICHUH B
MMOBCEIHEBHOM KU3HU;

OCBOCHHE CIOCOOOB pEIeHUs Pa3IMYHBIX 3aJad C SBHO 3aJaHHOW (PU3MUECKOU
MOJIEIbIO, 3aad, MOAPa3yMEBAIOIINX CaMOCTOATEIbHOE CO3/laHue (U3HYECKOM
MOJIEIH, aJIeKBATHON YCJIOBHSIM 3a]/1a4H;

NOHUMaHue (U3MUECKUX OCHOB M MPHUHIIUIIOB JCUCTBUS TEXHUUYECKHX YCTPOMCTB H
TEXHOJOTMUECKHUX MPOIIECCOB, X BIUSHUS Ha OKPY KaIOILYyIOCPENY;

OBJIaJICHUE METOAaMH CaMOCTOSATEIBLHOTO TUIAHUPOBAHUS U MPOBEACHUS (PU3MUECKUX
HKCIIEPUMEHTOB, aHaiM3a ¢  HUHTEpPOpeTaluy  HMHPOpMalUU,  ONpeeIeHUs
JIOCTOBEPHOCTH MOJYUYEHHOI'O PE3yJIbTaTa;

CO37[aHUE YCJIIOBU JJIs pa3BUTUS YMEHHUI MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKON
NEeSATETbHOCTH.



Ha u3ydenne ¢usuku (6a30BBI YpOBEHb) HA YPOBHE CpEIHETO 001Iero o0pa3oBaHmsI
otBoautTcs 136 yacoB: B 10 kiacce — 68 4yacoB (2 daca B Heneno), B 11 kimacce — 68
4yacoB (2 Jaca B HEJIEINIO).

[Tpennaraemerii B iporpamMme 1o (pu3MKe MepeveHb JTa00paTOPHBIX M IMIPAKTUICCKUX
paboT SBISIETCS  PEKOMEHJIOBAaHHBIM, YYHTEIb JIeJAeT BBIOOP  IPOBEICHHS
7a00paTOpHBIX pPabOT ¥ OIBITOB € YyYETOM WHIWBHIYAIbHBIX OCOOCHHOCTCH
oOyJarommxcs.



1.COAEP KAHUE OBYUYEHU10 KJIACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOT'O O3HAHUSA

dusznka — Hayka o npupoje. HaydHnbsle MeToAbI MO3HAHUA OKpYKaromero mupa. Poip
HKCIIEPUMEHTA U TEOPHUHU B IIPOLIECCE TO3HAHMSI IPUPOABI. DKCIIEPUMEHT B (PU3HKE.
MonenvpoBanue (U3MUECKUX SBJIEHUH M mpoueccoB. HayuHble THUIIOTE3BI.
dusnyeckre 3aKOHbl U TEOPUM. ['paHUIBI MPUMEHMMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBHS.

Ponb u mecto gu3uku B GOpMUPOBAHUM COBPEMEHHOW HAyYHOW KapTHUHBI MHUpa, B
IIPAKTUYECKOM JAEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble 151 u(GpOBbIE W3MEPUTENbHbIE TPUOOPHI, KOMIBIOTEPHBIC
JATYUKH.

Pa3znen 2. Mexannka

Tema 1. Kunematuka

Mexannueckoe ABukeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JBHIKCHUSI.
Cucrema orcuéra. TpaekTopus.

[lepemernenue, ckOpoCcTh (CpellHASI CKOPOCTh, MTHOBEHHAs! CKOPOCThb) U YCKOPEHHE
MaTepUaIbHOW TOYKH, HMX IMPOEKIMU Ha OCH CHUCTEMBI KoopauHat. CloxeHue
IIEPEMEILICHUM U CI0KEHUE CKOPOCTEN.

PaBHOMEepHOE ¥  pPaBHOYCKOpPEHHOE  MpsIMOJIMHEHHOE  ABWXKeHue. ['paduku
3aBUCUMOCTH KOOPAUHAT, CKOPOCTH, YCKOPEHUS, TyTH U MEPEMEILICHUS MATEPUATBHON
TOYKU OT BPEMEHHU.

CBoOoaHOe nageHue. Y CKopeHrue CBOOOHOTO NaieHUsI.

KpuBonmHeiHoe nBHKEHHE. [[BH)KEHHME MATEpPHAIBHOM TOYKM IO OKPYKHOCTH C
MMOCTOSTHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JJUHEHHASI CKOPOCTh. [lepuos
u yactota oOpamienus. LleHTpocTpemMuTensHoe yCKopeHue.

TexHuyeckue ycCTpoOMCTBa M MPAKTUUYECKOE MNPUMEHEHUE: CIUJIOMETP, JBHKECHUE
CHapsJI0B, LICTIHbIE U PEMEHHBIE MEPEIAUU.

Llemoncmpayuu

Mopens cuCTEMBl OTCU€Ta, WUIIOCTPALUS KUHEMATHYECKUX XapaKTEPUCTUK
JIBHOKCHUS.

[IpeobpazoBaHue IBMKEHUMN C UCIIOIB30BAHUEM MTPOCTHIX MexaHn3MoB.[lageHue Ten B
BO3/yX€ U B PA3pEKEHHOM IIPOCTPAHCTBE.

HaOnronenne pABWKeHHMs Tejaa, OpOIIEHHOTO TMOJ YIJOM K TOPU3OHTY |
TOPU30HTAIBHO.

N3mepenune yckopeHusi CBOOOHOT0 najieHus. HampaBieHre cKkopoCTH NMpU JIBHKEHUU
10 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydyeHne HEPAaBHOMEPHOTO JABMXKEHHSI C LEIbI0 ONPEACIICHUS MIHOBEHHOM
CKOpPOCTH.

HccnenoBanrie  COOTHOIIEHUST  MEXIYy MyTSAMH, MNPOUJECHHBIMA TEJIOM  3a
MOCJIE0BATEIbHbBIE PABHBIE TPOMEKYTKHA BPEMEHHU MPU PABHOYCKOPEHHOM JIBUKEHUU
C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIJIIO.

N3ydyeHne IBUXKEHHS IIApUKA B BSA3KOW JKHAKOCTH. l3yueHuwe IBMXKEHHS Tela,
OpOIIEHHOT'0 TOPU30HTAIBHO.



Tema 2. lunamMuka

[Ipunuun otHocutenbHOCTH [amunes.  IlepBbiid 3akO0H HproToHa.
HNHepunalibHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunmun cynepno3uuuu cuia. Bropoit 3akoH HberoToHa st
MaTepuaibHON TOUYKU. TpeTuii 3akoH Hbl0TOHA 17151 MaTepUaIbHbBIX TOYEK.

3akoH BceMUpHOTO TAroreHus. Cuna Tsxectd. [lepBas kocMudeckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl Tpenus (1okosi, CKoyibxeHus, kadyeHnust). Cuna tpenusi. Cyxoe TpeHue.
Cuna TpeHHs CKOJIBKEHUS W cuia TpeHus: mokos. Kosddumment tpenus. Cuna
COIIPOTHUBIICHUS NPH JABUKECHUU TEJIA B )KUIKOCTH WJIU Tas3e.

[TocTtynarenbHOE U BpamaTeabHOE IBUKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHUJIbI OTHOCUTEIBHO OCH BpamieHud. [linedo cuibl. YcinoBHus paBHOBECHSA
TBEPJOIO Tea.

TexHn4eckrue yCTpPOWCTBA U ITPAKTUUECKOE NPUMEHEHHUE: MOAIIMITHUKUA, ABUKCHUE
VCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuuu.

CpaBHeHue Macc B3auMoeicTByOIMX Tela.Bropoit 3akoH HeroToHa.

N3mepenne cui.CloxxeHue Cull.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Jieopmariuu.

HeecomocTs. Bec Tena mpu yCKOpeHHOM mnoabéMe W majieHuu. CpaBHEHHE CHII
TPEHUS MOKOSI, KAUEHHUS U CKOJIbKCHUA.

VY cnoBust paBHOBECHS TBEPIOTO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabonul

N3yuenue npmxeHus: Opycka o HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BOSHUKAIOIINX B IIPYKUHE U PE3UHOBOM
obpasrie, ot ux AehopMaIiim.

HccnenoBanue yCcinoBUi paBHOBECHS TBEPIAOTO TENA, UMEIOIIETO OCh BPALECHUS.

Tema 3. 3aKkoHBI COXpaHeHHS B MEXaHHUKe

Nmiynsc maTepuanbHON TOUYKH (T€la), CUCTEMbl MaTEPHAIbHBIX TOYeK. MMITyibe

CUJIbl M HW3MEHEHHE HUMITYJIbCa Tejla. 3aKOH COXpaHEHUs HUMIlyJbca. PeakTuBHOE
NIBIDKEHUE.

PaboTa cuibl. MOIIHOCTE CHIIBI.

Kunernueckass sHepruss MarepuanbHOW Toukd. Teopema 00 U3MEHEHHUH
KUHETUYECKOU DHEPTUM.

[TorennmanbHas »Heprus. [loTeHuuanbHash HHEPrus yHpyro aeQopMUpPOBAHHOM
npy>kuHbl. [loTeHnanbHas sHeprus Teya BOJIM3U MOBEPXHOCTH 3EMIIU.
[ToTeH1manbHbIe U HEMOTEHIMANIbHBIE CHIIbI. CBs3b pa0OTHI HEMOTEHIMATBHBIX CHII C

W3MEHEHHEM  MEXAaHWYECKOW OHEPruM CHUCTeMBbl Tel. 3aKOH COXpaHEHMS
MEXaHUYECKON SHEPTUU.

Ypyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpOWCTBA U IPAKTUYECKOE IPUMEHEHHE: BOJOMET, KONED,
IIPY>KUHHBIM TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUs UMITyJIbca. PeakTHBHOE ABUKEHUE.

ITepexon noTeHIMANBbHON SHEPTUU B KWHETUYECKYIO U OOPATHO.



Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3yyenue aOCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIbIO JABYX OJMHAKOBBIX HUTSHBIX
MAasITHUKOB.

HccnenoBanue cBsizu pabOThl CUJIBI ¢ U3BMEHEHHMEM MEXaHUYEeCKOM >HEepruuTelia Ha
IIPUMEPE PACTSIKEHUSL PE3UHOBOTO KI'yTa.

Pa3nea 3. MoJiekyisipHas GU3MKa U TEPMOJAMHAMMKA

Tema 1. OcHOBBI MOJIEKYJISIPHO-KHHETHYECKOI TEOPpUH

OCHOBHBIE TMOJOXKEHUS MOJIEKYJIAPHO-KUHETUYECKOM TEOpUM U MX ONBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Jduddysus. Xapakrep ABMKEHUS U
B3aMMOJICHCTBUS YaCTHUIl BellecTBa. MoAenn CTpOeHusl ra3oB, JKUIAKOCTEN U TBEPABIX
Tel U OOBSICHEHHE CBOMCTB BELIECTBAa Ha OCHOBE 3THUX Mojenei. Macca u pa3mepbl
MmoutekyJl. KonnuectBo Bemectsa. [loctostHHas ABoraapo.

Temnnosoe paBHoBecue. Temneparypa u e€ usmepenue. [llkana remneparyp Llenscus.
Mopnenp wnaeanbHOro rasa. OCHOBHOE YpPaBHEHHME MOJIEKYJSIPHO- KHUHETHYECKOU
TEOpUU HUJCAIBHOTO Ta3a. AOcCoNIOTHas TeMmIepaTrypa Kak Mepa CpeaHei
KMHETUYECKOW HHEpPIuM TEIUIOBOrO IBMKEHMA dactul] rasa. lllkama temmeparyp
KenbBuHa. ['a3oBbie 3akoHBl. YpaBHeHne MeHnaeneeBa—Knanelipona. 3akoH
Janprona. M3omnpoueccsl B UAEaIbHOM ra3e ¢ IOCTOSHHBIM KOJIMYECTBOM BELIECTBA.
['padprueckoe npeacTaBiaeHUE U30IPOLECCOB: U30TEPMA, U30X0pa, U300apa.
TexHuyeckue yCTporucTBa U MPaAKTUUECKOE TPUMEHEHHE: TEPMOMETP, OapOMETP.
Jlemoncmpayuu

OnpIThl,  J10Ka3bIBAIOLIUE JUCKPETHOE CTPOCHHE BEIECTBA, ¢doTorpadpun
MOJIEKYJI OPTaHUYECKUX COECTNHEHUM.

OmneiThl o AUGGY3un KUIKOCTEN U ra3oB.Mojenb OpOyHOBCKOTO TBUKEHUS.
Mogens onbita LlTepHa.

OneITBl,  JOKa3bpIBAIOIIME  CYIIECTBOBAHHE  MEXMOJEKYJSIPHOTO
B3aUMO/ICHCTBHUS.

Mopnenp, wuOCTpUpyroas NpUPOAY JABJICHMS ra3a Ha CTEHKM cocynaa. OmbIThI,
WJUTIOCTPUPYIOLMEYPABHEHUE COCTOSHUS WJACAIBHOIO rasa,

U30IIPOLIECCHI.

Yuenuueckuui sxcnepumenm, 1abopamopmvie pabomul

OrnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEpEHUN00bEMa
KOMHATBI, IaBJICHUS U TEMIIEPATYPhI BO3/lyXa B HEW.

HccenenoBanre 3aBUCUMOCTH MEXKY TapaMeTpaMU COCTOSIHUS Pa3pEKEHHOIO rasa.
Tema 2. OcHOBBI TEPMOAMHAMMKH

TepMonuHamMuyeckas cucteMa. BHYTpeHHsIst dHEPrusi TEPMOIAUHAMUYECKOU CUCTEMBI
u cnocoObl €€ m3Mmenenus. KonnmuyecTBo TemnoTsl U paboTa. BHyTpeHHss sHeprus
OJHOATOMHOI'O0 HJIEAIBHOr0 rasa. Buael Temronepenayu: TEIUIONPOBOAHOCTD,
KOHBEKIIUA, U3Jy4eHHUE. Y IelbHasA TEIIOEMKOCTh BellecTBa. KOJMYecTBO TEIIOTHI
IIpH TEIIonepenaye.

[Tonsitue 06 agnabatHOM mpornecce. [lepBriii 3akoH TepMmoanHaMmuku. [Ipumenenue
NEPBOrO 3aKOHA TEPMOJMHAMHUKM K wH3ompoieccaM. ['paduueckas WHTEpHIpeTaIHs
paboThI raza.

Bropoit 3akon TtepmoanHamuku. HeoOpatumocTs mpoiieccoB B mpupoje. TemnoBsie
MAaIlIVHBI. ITpuHIUIIEI NENCTBUSA TEIJIOBBIX MalluH.



[IpeoOpa3oBanusi HSHEPruM B TEIUIOBBIX MamuHax. KoadduiueHt mose3Horo
nericTBus TerioBor MammuHbl. [k KapHo u ero ko3¢ dUIMeHT moie3Horo 1eMCcTBUS.
DKOJIOTHYECKHE TPOOIEMBI TEII0IHEPTEeTUKH.

TexHuueckue YCTpPOMCTBA U MPaKTUYECKOE MIPUMEHCHUE JIBUTaTEJIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIBHUK, KOHIUIIMOHED.
Jlemoncmpayuu

M3meHeHne BHYTPEHHEN 3HEPruu Teja MpPH COBEPIIEHUU PadOThI: BBUIET MPOOKU U3
OyTBUIKM TOJ JEHCTBHEM CXATOTO BO3/AyXa, HarpeBaHue 3¢upa B JATyHHOU TpyOke
nyTEM TpeHUs (BUIECOAEMOHCTPALINS).

W3meHeHne BHYTpEHHEN SHEPTUU (TEMIIEpaTypbl) TeJla MPU TEIUIONEepeaaye.

OneIT 0 aAMa0AaTHOMY PACIIMPEHUIO BO31yXa (ONBIT C BO3AYLIHBIM OTHUBOM).
Mopnenu mnapoBoil TypOWHBI, JBUTATENsl BHYTPEHHETO CrOpaHUs, PEAKTUBHOTO
JBUTATEJISL.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomul

W3mepeHne yiebHON TEINIOEMKOCTH.

Tema 3. ArperaTublie cocTosinusl BemecTBa. ®@a3oBble Mepexo/bl
[TapooOpa3zoBanue u kKoHJeHcanus. Mcmapenue u kuneHue. AOCOMIOTHas U
OTHOCUTEJbHAS BJIAXHOCTh BO3Ayxa. HacelieHHBI map. YxaenpHas TeIwioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIICHUS OT J1aBJICHUSI.

TBépnoe temo. Kpucrammmueckue u amopdHble Tena. AHU30TPONHS CBONCTB
kpuctaiuioB. JKunkme kpucramisl. CoBpeMeHHble Matepuansl. [lmaBnenue wu
KpUcCTajuIM3anus. Y AelibHasl TemioTa miasienus. Cyoaumanus.

VYpaBHeHue TerI0BOro OanaHca.

TexHuuecKue yCTpONCTBAa M MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U MICUXPOMETD,
KAJIOPUMETP, TEXHOJOTHMU TMOJYYEHUSI COBPEMEHHBIX MaTepHaloB, B TOM YHCIE
HAaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX [TAPOB.

Kunenue npu nonmxeHHoM aBiaeHUN.CriocoObl N3MEPEHUsI BIIaXKHOCTH.
Habmroienue HarpeBaHus U IUIaBJIEHUS! KPUCTAIMYECKOro BellecTBa. JleMoHcTpanus
KpHUCTAJUIOB.

Yuenuueckuu sxcnepumenm, 1abopamopmvie pabomul

N3mepenrie OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Pa3znen 4. DnekTpoauHAMUKA

Tema 1. duekTpocraTuka

OJIeKTpu3alusl Tel. DJNEKTPUYECKUM 3apsan. JlBa BHIA SIEKTPUYECKUX 3apsJIOB.
[IpoBOAHMKH, TUDIIEKTPUKHA U MOJYIPOBOJHUKU. 3aKOH COXPAHEHUS JIEKTPHUYECKOTO
3apsna.

B3aumoneiictBue 3apsinoB. 3akoH KynoHa. TodeuHbId SIEKTPUUECKUN 3apsi.
Onextpuyeckoe 1nosne.  Hanpsok€HHOCT — 3nekTpuuyeckoro  nousid.  [IpuHinmn
CYNEPHO3ULIAN DJICKTPUYECKUX NTOJIEN. JINHUM HAPSKEHHOCTH 3JIEKTPUIECKOTO ITOJIA.
PabGora cun snexrpoctatmueckoro mois. [lorennuan. PasHoCTh mMOTEHIMATIOB.
[IpoBOAHMKM W JUANEKTPUKU B DJIEKTPOCTATHYECKOM Itosie. Jludnexrpruueckas
IIPOHUIIAEMOCTb.

OnekTpoémMkocTb. KonaeHncaTtop. DIeKTpOEMKOCTh IIJIOCKOIO0 KOHAEHCATOPA.



DHeprus 3apsKEHHOTO KOHJEHCATOPA.

TexHuyeckre yCcTporcCTBa U MPAKTHYECKOE MPUMEHEHUE: DIIEKTPOCKOI, SJIEKTPOMETP,
AIIEKTPOCTATUYECKas  3alllUTa, 3a3eMJICHHE  AJIEKTPONPUOOpPOB,  KOHIEHCATOP,
KOIIMPOBAJIbHBIN anmnapar, CTPyMHBIN IIPUHTED.

Jlemoncmpayuu

YCcTporcTBO 51 TIPUHIINATT JIEUCTBUSA aJeKTpoMeTpa.  B3aummonenctBue
HA3JICKTPU30BAHHBIX TEJL.

DNeKTpUUecKoe MoJie 3apsiKEHHbIX Tel. [I[pOBOTHUKK B 3JIEKTPOCTATUYECKOM IIOJIE.
DneKTpocTaThuecKas 3aluTa.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh ANEKTPOEMKOCTH IIOCKOTO  KOHJEHCATopa OT  IUIOIIAJH
IJTACTUH, PACCTOSIHUS MEXIY HUMU U TUAJIEKTPUYECKOW MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJEHCATOPa.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsi

N3mepenue anekTpoEMKOCTH KOHIEHCATOPa.

Tema 2. IlocTosiHHBIM dJIeKTPUYecKUil TOK. TOKH B pa3jIMUHbIX cpeaax
ONEeKTpUYECKUA TOK. YCIOBUS  CYIIECTBOBAaHUS  AJIEKTPUUECKOTO  TOKA.
Hcrounuku Toka. Cuia Toka. [IocTOSHHBIN TOK.

Hanpsbxkenue. 3akon OMa 151 ydacTka LEIu.

DJIEKTPUYECKOE CONPOTHUBIIEHUE. Y JIEIIBHOE CONPOTUBIICHUE  BEIIECTBA.
[TocnenoBarenpHOE, MAPAIIIENBHOE, CMELIAHHOE COEINHEHHUE MPOBOJHUKOB.

Pabota DIEKTPUYECKOro  ToKa. 3akoH /[koyns—JleHna. MomHocTs
AIEKTPUYECKOTO TOKA.

DJEKTPOJABUKYIIAsl CUJIA U BHYTPEHHEE COMPOTUBIICHUE UCTOYHMKA TOKA.3akoH OMa
TSl TIOJTHOM (3aMKHYTOM) asiekTpudeckoi renu. KopoTkoe 3aMbIkaHUeE.

DNeKTpOHHAs MPOBOAUMOCTh  TBEPABIX  METAUIOB. 3aBUCUMOCTH
CONPOTUBJIEHUSI METAJJIOB OT TemIepaTypbl. CBEpXIPOBOJIUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYyYKOB.

[TomynmpoBOIHUKH. CobOcTBeHHas 151 IIPUMECHAST ITPOBOAUMOCTD
noJIynpoBoHUKOB. CBoicTBa p—n-niepexoa. [1oaynpoBoHUKOBBIE TPUOOPHI.
DNEeKTpUYEeCKUid TOK B pacTBOopax H paciuiaBax 3JEKTPOJIUTOB.

DIEKTPOIUTHYECKAs AUCCOIUALIUS. DIICKTPOJIU3.

DJIeKTpUYECKH TOK B Tazax. CamMOCTOSTENBHBIM M HECAMOCTOSTEIBHBIA pa3psl.
Monnus. I1na3ma.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHEHUE: aMIEPMETP, BOJILTMETD,
peocrar, HWCTOYHUKH TOKa, 3JIEKTPOHArPEBATENBHBIC puoOOpHI,
ANIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BaKyYMHBIM MO,
TEPMUCTOPBI U POTOPE3UCTOPHI, TTOTYIIPOBOJHUKOBBIN TUO/I, TAIbBAHUKA.
Jlemoncmpayuu

N3MepeHune Crilbl TOKa U HATPSKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS] WJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, INIOIIATN
IIONIEPEYHOr 0 CEYEHU U MaTepHraia.

CMelaHHOe COeJMHEHUE TPOBOAHUKOB.

[Ipsmoe  u3MepeHHe 3SIIEKTPOABHKYIIECH cuiibl. KopoTkoe  3ambikaHue
rajJjbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COPOTUBIICHUSL.



3aBUCHUMOCTb  COINPOTUBJIEHHS METAIUIOB OT  Temmeparypbl. lIpoBoaumocTs
AIEKTPOJIUTOB.

W ckpoBoii pa3psii 1 TPOBOAUMOCTE BO31yXa. OHOCTOPOHHSS IPOBOIUMOCTh THO/IA.
Yyenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3ydeHne cMEMaHHOrO COEIMHEHUST PEZUCTOPOB.

N3MepeHne SIEKTpOABWKYLIEH CHUJIbI HCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONPOTUBJICHUS.

HaOmronenue snekrponusa.

MexnpenMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a30Boro ypoBHsS B 10 Kiacce OCYIIECTBISETCS C YUETOM
COZIEPKATEIIBbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MAaTeMaTHKH, OWOJIOTHH,
XUMHUH, Teorpapuu U TEXHOJIOTHUHU.

Meoswxcnpeomemuvie noHsmusi, CBSI3aHHBIE C U3YYEHUEM METOJIOB HAYYHOTO MO3HAHUS:
SBJICHHE, Hay4yHbI (akT, runoresa, (QunMyeckas BeIUUYMHA, 3aKOH, TEOPUS,
HaO0JI0ICHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, U3MEPEHUE.

Mamemamuxa: pellleHUEe CUCTEMbl YpaBHEHUM, JUHEHas ¢yHKIMs, mapadona,
runepOosia, WX TpadUKH U CBOICTBA, TPUTOHOMETPUYECKHE (DYHKIIMU: CHUHYC,
KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOKIECTBO, BEKTOPHI U
UX NPOEKIUU Ha OCU KOOPAUHAT, CI0KEHHE BEKTOPOB.

buonocus: MexaHuueckoe JBWKEHHE B JKUBOM mpupone, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPTaHU3MOB (BUIbI TEIUIONEPEaaun, TEIJIOBOE PABHOBECHUE),
AIIEKTPUYECKUE SIBICHUS B KUBOW MPUPOJIE.

Xumusi: DUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB W MOJEKYJ, MOJb
BEIIECTBA, MOJISIPHAS MAacca, TEIJIOBBIE CBOMCTBA TBEPABIX TEJI, )KUIKOCTEH U ra3oB,
AIIEKTPUUYECKUE CBOMCTBA METAJIJIOB, DJICKTPOJIUTUYECKAS TUCCOLMAIINS, TaTbBaHHKA.
l'eoepaghus: BIaXXHOCTh BO3TyXa, BETPBI, 0ApOMETp, TEPMOMETP.

Texnonocusi: mpeoOpa3oBaHUE ABUKEHUN C WCIIOJIB30BAHUEM MEXAHU3MOB, YUET
TPEHUsI B TEXHHKE, MOJUIMITHUKHU, UCIOJb30BAHUE 3aKOHA COXPAHEHUS MMITYJIbCa B
TEeXHUKE (pakera, BOJOMET W Jpyrue), ABUTATENIb BHYTPEHHETO CrOpaHus, MapoBas
TypOuHa, OBITOBOM  XOJOAWJIBHUK, KOHIUIIMOHEP, TEXHOJOTUU  MOJYYCHUS
COBPEMEHHBIX MAaTEpUaJOB, B TOM 4YHCIEC HAHOMATEpUAJIOB, U HAHOTEXHOJIOTHH,
AEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHHE DJIEKTPONPUOOPOB, KCEPOKC, CTPYUHBIN
MPUHTEP, OAJICKTPOHArpeBaTEIbHBIE MPUOOPHI, AJIEKTPOOCBETUTEIbHBIC MPUOOPHI,
rajbBaHMKA.

11 KIIACC

Pa3znen 4. DnekTpoauHAMUKA

Tema 3. MaruuTHoe moJie. JJIeKTPOMATHUTHAS UHIAYKIHSA

[TocTossHHBIE MarHuThl. B3anMoaencTBue MOCTOSIHHBIX MAarHMTOB. MarHuTHOE IOJIE.
Bektop MaruuTHOM MHAYyKIMH. [I[puHIMO Cyneprio3uiuu MarHUTHBIX noJsiek. JInnun
MAarHUTHOM WHAyKIMU. KapTuHa JMHUKA MAarHATHOM WHAYKIMU TOJS MOCTOSTHHBIX
MarHuToB.

MaruuTtHOe 1ose npoBogHuKa ¢ TOkoM. KapTuHa nuHui MHAYKIMHA MAarHUTHOTO TTOJIS
JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOI'O POBOJHUKA, KATYIIKH C
TokoM. OnbIT Dpcrena. BzaumoieiicTBre MPOBOJHUKOB CTOKOM.



Cuna Amnepa, €€ MOyJib U HalTPaBJICHUE.

Cuna Jlopenna, €€ Moayidb W HampaBlieHHE. JIBIDKEHUE 3apssKeHHOM 4YacTHILBI B
OJIHOPOJTHOM MarHuTHOM Tose. PaGoTa cuibl JlopeHia.

SIBieHne HIEKTPOMAarHUTHOM HHAYKUIMHM. [[OTOK BEeKTOpa MarHUTHOM WHIYKIIHH.
DIIEKTPOABIKYIIAS CUJIa UHAYKIMHU. 3aKOH 3JICKTPOMAarHuTHOM UHAYKUMK Dapajes.
BuxpeBoe aiiekTpuueckoe moJie. DJICKTPOABWKYINAS CUJIA MHIYKIIMKA B MPOBOJIHUKE,
JBUKYIIEMCS TOCTYIIATEIbHO B OTHOPOJTHOM MAarHUTHOM ITOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTD. SIBIEHHE CAMOMHAYKIIMU. DJIIEKTPOABUKYIIAS CUIa CAMOWHTYKIIUH.
OHeprusi MarHUTHOTO TMOJISL KATYUIKH C TOKOM. DJIEKTPOMarHuTHOE T0JI€.
TexHn4eckrue yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: MOCTOSIHHBIE MArHUTHI,
AJEKTPOMArHUTHI,  BJIEKTPOJBUTATENIb, YCKOPUTEIW  AJIEMEHTAPHBIX  YaCTHII,
WHYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE IJIEKTPOHHOTO IMyYKa MAarHUTHBIM T0JIEM.JIMHUY MHYKIIMA MarHUTHOTO
oJIs.

B3auMopelicTBre IBYX MTPOBOJHUKOB ¢ TOKOoM.Cuia Ammnepa.

JewictBue cuibl JlopeHIla Ha HWOHBI JJIEKTPOJIMTA. SIBJIEHHE SJIEKTPOMArHUTHOU
WHTYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTb  JJICKTPOABIKYIIEH CHJIbI HHAYKUIUM OT CKOPOCTH HW3MEHEHUS
MarHuTHOTO MOTOKa.

SIBneHre caMOMHIYKIIUH.

Yuenuuecxuii sxcnepumenm, 1abopamopsie pabomol

N3ydyeHre MarHuTHOTO MOJISI KaTYIIKKA C TOKOM.

UccnenoBanue NEMCTBUS MOCTOSSHHOIO MAarHWTa Ha paMKy ¢ TOKoM. MccienoBanue
SIBJICHUS DJICKTPOMArHUTHOW MHYKIIUH.

Pa3nea 5. Kote6anusi u BOJIHBI

Tema 1. Mexanuveckue U 3JIeKTPOMATHUTHBIE KOJIe0OaHUS

Konebarenbnas cuctema. CBoOOAHBICE MEXaHWYECKHE KoyieOaHus. [ apMoHHUYECKHe
kosebanus. [lepuon, yactora, ammutyaa u $asza kosnebanui. [IpyKuHHBIN MasSTHHK.
MarteMaTtuyeckuii MasiTHUK. YpaBHEHUE rapMoHHueckux koseOanuid. [IpeBpamienue
HHEPrUu MPU TAPMOHUYECKUX KOJICOaAHUSX.

Konebarenbubiii kOHTYp. CBOOOIHBIEC SJIEKTPOMATHUTHBIE KOJIEOaHUS B UICATLHOM
K0JIe0ATeIbHOM KOHTYpE. AHAJOTUS MEXAY MEXaHUYECKUMHU M 3JIEKTPOMAarHUTHBIMU
kojeOanusimu. @dopmyna TomcoHa. 3aKOH COXpAaHEHUS SHEPIMM B HACATBHOM
K0JIe06aTeTbHOM KOHTYPE.

[IpencraBienne o 3aTyXaloolUX KoyieOaHUSX. BbIHYyXIEHHbIE MEXaHUYECKUE
koseOanus. Pezonanc. BoiHyXieHHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHHUSL.

[Tlepemennsblii Tok. CHHYCOMIANBHBI NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOIO
TOKa. AMITUTYTHOE U JICUCTBYIOLIEE 3HAUYEHUE CHIIBI TOKA Y HAIPSKEHHUS.
Tpanchopmarop. IIpon3BoacTBo, nepenaya U MOTPeOICHUE IEKTPUUECKON IHEPTHH.
OKOJIOTUYECKHE  PUCKM  NpU  MPOU3BOJACTBE  3eKTpodHepruu.  Kynbrypa
VCITOJIB30BAHUS JJIEKTPOIHEPTUH B [IOBCETHEBHON KU3HM.



TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE INPUMEHEHHE: JIEKTPUYECKUM 3BOHOK,
IeHEPATOp NEPEMEHHOT0 TOKA, JIMHUU 3JIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyeOaTeNIbHOM CUCTEMBI (TIPY>KUHHBIA WIH
MaTemMaTHueckuid MasTHHUK). Habmronenue 3aryxaromux konebanuil. MccnenoBaHue
CBOMCTB BBIHYX/I€HHBIX KoJieOanuii. Habmonenne pe3oHaHca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHHUS.

OcuumiorpaMMbl  (3aBUCMMOCTH  CHJIBI TOKAa W HANpPsDKEHHST OT BPEMEHH) JUIS
AIIEKTPOMATHUTHBIX KOJIEOAHMIA.

Pe3oHaHc pu MocCie10BaTEIbHOM COEAMHEHUHN PE3UCTOPA, KATYIIKA MHAYKTUBHOCTH
Y KOHJIEHCATOopA.

Mopens TMHUY dTIEKTPOIIepEaayn.

Yuenuueckuu sxcnepumenm, nabopamopivie pabomul

HccnenoBanue 3aBUCUMOCTH IMEpPHOJA MajblX KoJeOaHUN rpy3a HA HUTU OT JJIMHBI
HUTHU U MaccChbl rpy3a.

HccnenoBanue IMEPEMEHHOIO TOKa B ILENM W3 IMOCIEAOBATEIBHO COEIMHEHHBIX
KOHJICHCATOpa, KaTyLIK! U PE3UCTOPA.

Tema 2. Mexanu4eckue u 3JIEKTPOMATHUTHBIE BOJHBI

Mexanuueckue  BOJHBI,  ycinoBusi — pacnpoctpaHeHus.  Ilepmox.  Ckopoctb
pacnpocTpaHeHuss M JUIMHA BOJHBL. llomepeyHble W MPOAOJIbHBIE  BOJIHBIL
HNuTtepdpepenius u Auppakiums MEXaHUIECKUX BOJIH.

3Byk. CkopocThb 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TeMOp 3ByKa.
DNEeKTPOMarHUTHbIE BOJHBL. YCJIOBUS M3JTYyYEHHs] DJIEKTPOMArHUTHBIX  BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anexktpomarautHou BosiHe. CBOMCTBa
AJIIEKTPOMATHUTHBIX BOJIH: OTpaXEHHE, MpelIoMIIEHUE, MNoJspu3auus, Iudpakius,
unTepdepenius. CKOpoCTh MEKTPOMArHUTHBIX BOJIH.

[IIkana 3NE€KTPOMArHUTHBIX BOJIH. I[pUMEHEHNE 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE
U OBITY.

[IpyHIMIOBl  pagMoOCBSI3W W TeNeBUACHUS. Paauonokanus. OJIEKTPOMArHUTHOE
3arpsi3HEHUE OKPYIKAIOIIEH CPEBI.

TexHuueckue  yCTpOCTBA W NPAKTUYECKOE  NPUMEHEHHE:  MY3bIKaJbHBIE
WHCTPYMEHTBI, YJIbTPa3BYKOBas [UAarHOCTHKa B TEXHUKE M MEIULMHE, pajaap,
paguonpuEéMHHUK, TeIEBU30p, aHTeHHA, TeiaedoH, CBU-neun.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoCTpaHEHUE MOMEPEYHBIX U MPOAOIBHBIX BOJH. Koneobmromeecs
TEJI0 KaK UCTOYHHUK 3BYKA.

Habniogenune oTpakeHHs U TPEIOMIICHHUS MeEXaHWMYecKuX BoJH. HaOmrogenue
uHTEepPEpPEeHIINHN U TU(PAKIIMI MEXaHUYECKUX BOJIH.3BYKOBOM pe30HAHC.
Habmoienue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUTUTYJOW M 4acTOTOU
KojeOanmii. McciaemoBaHwe CBOWMCTB — DJIGKTPOMArHUTHBIX BOJIH:  OTPa)XCHUE,
peoMIICHUE, TTONSIpU3alus, AUPPaKIKsl, UHTEpPEepeHIus.

Tema 3. OnTuka

['eomerpuueckas onrtuka. lIpsmMoiMHENHOE pacpOCTpaHEHUE CBETA B OJHOPOIHOU
cpene. Jlyu cBera. ToueuHbI UCTOYHHK CBETA.

OTtpaxeHue cBera. 3aKOHBI OTpaXkeHUs cBeTa. [locTpoeHne n300paxeHuii B MIOCKOM
3epKae.



[Ipenomnenue cBeTa. 3aKOHBI MpETOMIIEHHS] CBeTa. AOCONIOTHBIM TOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IlpenenbHbId yroa MOJHOTO
BHYTPEHHETO OTPAKCHHSI.

Hucnepcus ceeta. CloxHbIN cocTaB 6enoro ceeta. L[Ber.

CobOuparonre U pacceuBaromme JuH3bl. ToHkas nuH3a. DoKycHOe paccTosiHuEe U
onThyeckas cuiga TOHKOM auH3bl. [locTpoeHue wuzo0pakeHHil B coOuparoumx Hu
pacceuBarolux JimH3ax. PopMysia TOHKOM JIMH3BI. Y BEIMUCHUE, 1aBAEMOE JIMH30M.
[Ipenenbl TPUMEHUMOCTH TEOMETPUUECKON ONITHKH.

BonnoBass omtmka. WuTepdepenmus cBera. KorepeHTHbIE HCTOYHHUKH. Y CIIOBUS
HAOIIOICHUST MaKCUMYMOB M MUHHMYMOB B WHTEP(EPEHIIMOHHON KapTHUHE OT JIBYX
cuH(pa3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. [udpakuuoHHas pemérka. YciloBHE HAOJIIOAECHUS TJIABHBIX
MaKCUMyMOB TMpH TMaJeHUd MOHOXPOMATHUYECKOTO CBeTa Ha JAUGPaKIUOHHYIO
pELIETKY.

[Tonsipuzanus cBera.

TexHuueckue yCTpONCTBA M MPAKTUUYECKOE MPUMEHEHUE: OYKH, Jyma, (oToarrmapar,
MPOEKIIMOHHBIN arrapaT, MUKPOCKOTI, TEJIECKOII, BOJOKOHHASIONTHKA, AU(PPAKIIMOHHAS
peeéTKa, NoJIIPOUI.

Jlemoncmpayuu

[IpsiMosIMHEHOE PpACTIPOCTPAHEHUE, OTPAKEHUE U MpeIOMIIEHUE CBeTa.
OnTuueckue npuOopsI.

[TomHoe BHyTpeHHee oOTpaxkeHue. Mopgenb cBeToBoAa. lccnemoBanue CBOWMCTB
M300paKEHHI B JIMH3AX.

Mopenu mukpockora, Teieckona. Habmoaenue untepdepeniuu cera. Habmoaenue
nu(dpakIvK CBETa.

Hab6mronenue nucnepcuu cBeta. [lonyueHue ciekTpa ¢ OMOIIBIO MPU3MBI.
[Tomyyenue cnektpa ¢ moMomIbl0 JudpakuuoHHON pemérku. Habmonenue
MOJISIPU3ALIMM CBETA.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomul

N3mepenune mokazaress mpeaoMIeHus cTekia. McciemoBanue CBOMCTB H300paskeHUI
B JInH3ax.Habmonenre qucnepcun cBeTa.

Pa3znen 6. OcHOBBI clIEIIUAIBHON TEOPUU OTHOCUTEIbHOCTH

I'panuubl IPUMEHUMOCTH KJIACCMYECKOM MexaHuku. [locTymarel crenuanbHOU
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTb MOZYJS CKOPOCTH CBE€Ta B BAaKYYME,
MIPUHIUIT OTHOCUTEIBLHOCTH DWHIITEWHA.

OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKPAIICHUE JJIMHBI.
DHEprus U UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBs13b MacChl C PHEPTUEN U UMITYJILCOM PEIIITUBUCTCKON YaCTUIbI. DHEPTHUs MOKOSI.

Pasznen 7. KBantoBasi pusuka

Tema 1. D1eMeHTHI KBAHTOBOW ONTHKH

®otonbl. @opmyna Ilmanka cBsizu sHepruu (POTOHA C €ro 4acTOTOM. DHEPrus u
UMIYJIbC (OTOHA.



OtkpeiTie u wuccienopanue @orordpdexra. Omnbitel A. I'. CromeroBa. 3aKoHBI

dbotorpdexra. YpaBuenue ODitHmreitHa s doroddpdexra. «Kpacnas rpanuia»
dbotoaddexra.

JaBnenue ceera. OmpiTel I1. H. JleGeneBa. Xumuueckoe JeHCTBHUE CBETA.

TexHudeckue YCTpPOMCTBA U MpakTHYeCKOe IpUMEHEHUe: (HOTOIJIEMEHT,
dhoToMaTUMK, COTHEUHAs OaTapesi, CBETOIUOI.
Jlemoncmpayuu

®oToapdexT Ha yCTaHOBKE C I[MHKOBOM IacTHMHOW. McciemoBaHue 3aKOHOB
BHemHero GoTodddexra.

Ceeroauo.

Conneunas OGaTapes.

Tema 2. CTtpoenne aTtoma

Mogens atoma Tomcona. OmnbiThl Peseppopaa mno paccesHuro o -4acTHIIL.
[Tnanerapnas monens aroma. [loctynatel bopa. M3nydyenue u nornomieHue GOTOHOB
IIPU [IEpEX0/Ie aTOMa C OJTHOTO YPOBHS BHEPruu Ha JIpyroil. Buasl cnexrpos. Cnekrp
YPOBHEHN SHEPIUHU aTOMa BOAOPOAA.

BosHoBble cBoiicTBa yactul. Bosubl ae  bpoitnsg. KopnyckyisipHO-BOJTHOBOM
Ty aJIA3M.

CIIOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHE.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE IPHUMEHEHUE: CIEKTPAJIbHBIM AHAIN3
(CIEeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa. Onpenenenue AJJIMHBI BOIHBI Ja3epa.

HaOmnronenue nuHeyaTsix CIEKTPOB u3ydeHust.JIazep.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

Hab0mroieare TMHeNaToro creKTpa.

Tema 3. AToMHOe€ 1APO

OKCHEpPUMEHTBI,  JIOKA3bIBAIOIME  CIIOXKHOCTh  CTpoeHMs  sapa.  OTKpsITHE
panuoaktuBHOCTH. OnbIThl Pe3zepdopaa mo omnpeneneHuro cocraBa pajuoaKTUBHOTO
u3nyuyenus. CBoiicTBa anbda-, 6era-, ramma-u3inydeHus. BiusHue paanoakTHBHOCTH
Ha )KUBbIE OPTaHU3MBI.

OTkpeiTHE TIPOTOHA U HeWTpoHa. Hykmonnas monens supa ['eiizenOepra— MBaneHko.
3apsn aapa. MaccoBoe uncio sapa. M3otonst.

Anbda-pacnan. DIEeKTpOHHBIM W TMO3UTPOHHBIM OeTa-pacnan. ['amma- uznmydyeHue.
3aKOH paJuO0aKTUBHOIO pacrajia.

DHeprusi CBsI3W HYKJIOHOB B sifpe. SnepHbie cuibl. Jlepexkt maccol sanpa. SnepHbie
peakuuu. [lenenue u cuHTE3 AI€EP.

Anepubiii peaktop. Tepmosinepusiii cuHTe3. [IpoOreMbl W MEepCHEKTUBBI SACPHON
HHEPreTUKHU. DKOJIOTHYECKUE ACIIEKTHI SIACPHON SHEPIrEeTUKH.

DneMeHTapHbIe YacTULbl. OTKPBITUE TO3UTPOHA.

MeToapl HAOMIOAEHUS M PETUCTPALMU DJIEMEHTapHbIX YacTull. DyHIaMEeHTaIbHBIC
B3auMozeicTBus. EnuHcTBO du3znyeckoil kKapTuHb Mupa. TeXHUuecKrue yCTpoucTBa M
IIPAKTUYECKOE NTPUMEHEHHUE: JO3UMETP, KaMmepa

Bunbcona, siaepHsblil peakTop, aroMHast 6om0a.

Llemoncmpayuu

CU€TUrK MOHU3HUPYIOIINX YACTULI.



Yuenuueckuil 3kcnepumenm, 1abopamopuvie padbomol
HccnenoBanne TpeKoB YacTHI] (110 TOTOBBIM (oTorpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMMY U ACTPOPU3UKHU

Ortanbl pa3BUTUs acTpoHoMuU. lIpukinagHoe W MHPOBO33PEHUYECKOE 3HAUYEHUE
aCTPOHOMMH.

Bun 3Bé3mHor0 HeOa. Co3Be3aus, spKue 3BE3/bI, INIAHETHI, UX BUIUMOE IBIKCHHE.
ConneuHas cucrema.

Connue. ConHeuyHast akTUBHOCTb. McTtounuk sHeprun ConHua v 3BE31. 3BE3BI, UX
OCHOBHBIE XapaKTEPUCTHUKHU. JlmarpamMma «CHEKTpajdbHbIA KIACC — CBETUMOCTHY.
3BE3BI TJIABHOM MOCIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» A
3BE3] TJIABHOM IOCIIENOBATENBHOCTH. BHyTpeHHee cTpoeHue 3BE3n. CoOBpeMEHHBIE
MPEACTABICHUS O MPOUCXOXKICHUU W 3Bojionuu ConHIa U 3BE3N. JTambl KU3HU
3BE3L.

Muneunsiii IlyTh — Hama ['amaktuka. [lonoxxenue n amxenue CosHia Bl anakTuke.
Turnebl raiakTuk. PaguoranakTuku v kBa3zapbl. UEpHBIE IBIPHI B SiApaxX rajJaKTHK.
Bcenennas. Pacmpenue Beenennoit. 3akon Xa06:1a. Pazberanue rajakTuk.

Teopusa bonbsmoro B3peiBa. PenukroBoe usiryyeHue.

Macmrabnass crpykrypa Bcenennoil. Meraranaktuka. Hepeménnbie mpoOaeMbl
aCTPOHOMHH.

Yuenuuecxue nabooenus

HaOnronenusi HEBOOPYXKEHHBIM  TJ1a30M € KCMOJIb30BAHUEM  KOMITbIOTEPHBIX
MPUJIOKEHUN 71 ONpeeTeHUs TOJIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31s CEeBEPHOIro MOJIYIIAPUS U IPKUE 3BE3/BI.

Hab6nronenus B reneckon JIynsl, mianer, Mneunoro Ilytu.

O06o0mariiee NOBTOPEHNE

Ponp pusukyn m acTpOHOMHH B PKOHOMHYECKOH, TEXHOJOTHYCCKOM, COIMAIBHON M
ATUYECKON cdepax NesSTeIbHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH U aCTPOHOMHHU B
COBPEMEHHOW HAay4YHOW KapTHHE MHpa, poib (PU3NYECKONW Teopuu B (HOPMUPOBAHHUH
MpEACTaBICHU 0 (PU3NYECKON KapTHHE MHpaA, MECTO (U3MUYECKOM KapTHUHBI MUpa B
oO0IIIeM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHHUN O IPUPOJIC.
Meosicnpeomemnvie cesa3u

N3ydenne kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce OCyHIECTBISCTCS C YUETOM
COJICPKATENIbHBIX MEXIPEAMETHBIX CBs3EH C KypcaMud MaTeMaTUuKH, OWOJIOTHH,
XUMUH, Teorpapuu U TEXHOJIOTHUHU.

Mesicnpeomemuvie nonsamusi, CBI3aHHbBIE C U3yYCHUEM METOJIOB HAYUYHOI'O MO3HAHUS:
SBJICHUE, Hay4dHbId (HaKkT, TruUMoTe3a, (Qu3nUeckas BeJIMYMHA, 3aKOH, TEOpHs,
HaOJII0/ICHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNE, MOJIEh, U3BMEPECHHUE.

Mamemamuxa: penieHUE CUCTEMbl YpaBHEHHM, TPUTOHOMETPUYECKHE (PYHKIUU:
CHUHYC, KOCHHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE€ TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPbl U MX MPOEKIMA HA OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOU3BOJIHBIC
AJIEMEHTAPHBIX (PYHKIIUN, TPU3HAKH TIOI00WS TPEYTOJILHUKOB, OMPEACIICHNUE TIOIA TN
IUTIOCKUX (PUTYp U 00BbEMa Ted.

buonoeus: snextpudeckue sBICHUS B KUBOW MPUPOJE, KoneOaTeIbHbIC ABIKCHUS B
JKABOW IIPUPOJIE, ONTUYECKHUE SIBJICHUS B JKUBOW INPUPOJE, ACHUCTBUE paadalMM HA
’KUBBIC OPTaHU3MBI.



Xumus: CTpOEHHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAss CTPYKTypa TBEPIBIX TEI,
MEXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN pPEIIETKH, CHEKTPAJIbHBIM aHaIU3.
l'eocpaghus: MarHUTHBIE TOJIOCA 3€MJIM, 3aJIEKU MArHUTHBIX pyJ, (GOTOCHEMKA
36MHOM ITOBEPXHOCTH, IPEICKA3aHUE 36MIICTPSICEHU.

Texnonocus:  NTUHUM  DJIEKTpONIEpeNay,  IEHepaTop  IMEPEMEHHOIO0  TOKa,
JIEKTPOJBUTATENb, WHIYKIHOHHAsA II€Yb, pajgap, paauoNpUEMHUK, TEIEBU30D,
anTeHHa, tenepoH, CBY-meub, NPOEKIMOHHBIN ammapar, BOJIOKOHHAs ONTHKA,

coJHeuHas OaTapesi.



2.IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMIBI 11O
PU3UKE HA YPOBHE CPEJHEI'O OBIIIETI'O OBPA3OBAHUA

OcBoenue yuebHoro npeamera «dusuka» Ha ypoBHE CpelHEro oOIero oopazoBaHus
(0a30BBI YpOBEHB) AOHKHO OOECHEUHUTHh JOCTHIXKEHUE CIEAYIOIIHUX JUYHOCTHBIX,
MeTaIpeMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI
JIn4HOCTHBIE pe3yJbTaThl OCBOCHMS Yy4yeOHOro mpemmera «DuU3NKa» JOJDKHBI
OTpaXkaThb TOTOBHOCTb U  CIIOCOOHOCTh  OOYYalOIIMXCS  PYKOBOJCTBOBATHCS
chOpPMHPOBAHHOW BHYTPCHHEH TIO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIuM,  TO3UTHUBHBIX  BHYTPEHHUX  YOEXKIEHHM,  COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBA, PaCIIMPEHUE >KU3HEHHOT O OTIbITa
U ONbITAa JEITEJIBHOCTH B TMPOIECCE PEAIU3all OCHOBHBIX HAIMPABICHUN
BOCIIMUTATENBHOUN €SI TEIbHOCTH, B TOM YUCJIE B YACTH:
rPaXkKAAHCKOr0 BOCTIMTAHUSA:
e CcPOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIMU OOYYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUIMCKOTO OOIIECTBA;
® IMPUHITHE TPATULIHUOHHBIX  OOIIEUETOBEUECKUX I'YMaHUCTUYECKUX U
JEMOKPATUYECKUX IIEHHOCTEH;
® TOTOBHOCTh BECTH COBMECTHYIO HESITEIBHOCTh B HHTEpEcax TIPaKJaHCKOTO
oOIIIeCTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIIbHON OpraHU3aIINH;
® yMEHHE B3aMMOJICHCTBOBATH C COIIUATLHBIMU UHCTUTYTaMU B COOTBETCTBUU CHUX
(GYHKIUSMH 1 HA3HAYCHUEM;
® TOTOBHOCTbH K TyMaHUTApHON U BOJIOHTEPCKOU ESITEIHLHOCTH;
NATPUOTUYECKOTO BOCITUTAHMS:
e chopMHUPOBAHHOCTH POCCUNCKON IPpakIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;
® I[ICHHOCTHOE€ OTHOIIEHHE K TOCYJapCTBEHHBIM CUMBOJIAM, JOCTHUXKEHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKH;
JYXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS:
e Cc(hHOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSA, JTHYECKOTO IIOBEIICHUS,
CIIOCOOHOCTH OIICHUBATH CUTYAIIMIO U PUHUMATh OCO3HAHHBIE PEIICHHSI,
® OpHUEHTUPYSCh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI W LIEHHOCTH, B TOM
Yyucie BAEATEIBHOCTH YUYEHOTO;
® OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOEHUE YCTOWYUBOTO Oy IyILIErO;
ICTETHYECKOT0 BOCTIUTAHMS:
® SCTETHUYECKOE OTHOIICHHE K MHpPY, BKJIIOUYas 3CTETUKY HAy4YHOTO TBOPYECTBA,
puUCyIero (GU3NIeCKoil HayKe;
® TPYJAOBOrO BOCIIUTAHUS:
® UHTEpEC K pa3InyHbIM chepam mpoecCHOHATbHON AesTEIbHOCTH, B TOM YUCIIE
CBS3aHHBIM C (PM3HMKON M TEXHHMKOM, YMEHHUE COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynyiiel mpodeccuu 1 peaau30BbIBaTh COOCTBEHHBIE KU3HEHHbIE TIJIaHbI;
® TOTOBHOCTh U CIOCOOHOCTh K OOPa30BaHUIO M CaMOOOPa30BaHUIO B 00JACTH
(bU3UKY HA TPOTSHKEHNUN BCEH JKU3HU;



IKOJIOTHYECKOr0 BOCIIMTAHMSA:
e c(hHopMUPOBAHHOCTH DKOJIOTHYECKON  KYyJbTYpbl, OCO3HAHUE
ri100aibHOrOXapakTepa K0JIOTHUECKUX MPOOJIeM;
® [UIAHUPOBAHUE U OCYIIECTBICHUE JECHUCTBUU B OKPYXKAIOIIEH CPEAE HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO PA3BUTHS YEIIOBEYECTBA;
® pacIIUpEHHe ombITa JEATEIIbHOCTH AKOJIOTHYECKOHN
HaIPaBJICHHOCTH HAOCHOBE UMEIOIIMXCS 3HAHUM 10 (PU3HKE;
LHEHHOCTH HAYYHOI'O MIO3HAHUA:
e CchOPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;
® OCO3HaHUE LIEHHOCTU HAYYHOU JesATENbHOCTH, TOTOBHOCTb B MPOLECCE
u3ydeHus: (U3UKKA OCYLIECTBIATh NPOEKTHYHD M HCCIEI0BATEIBCKYIO
NEeSATEIbHOCTh MHAUBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBepcajibHble Yy4deOHble neiictBusa ba3oBble Jiormueckme
AeCTBUSA:
® CaMOCTOSTENIbHO (opMyJIMpoBaTh U aKTyaJIu3upoBaTh MNpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
® ONpenensaTh LEJIH JESITEIbHOCTH, 3a1aBaTh I[ApAMETPbl U KPUTEPUH HX
JNOCTUKEHUS,
® BBUIBJIATH 3aKOHOMEPHOCTH W IIPOTUBOpPEUYUS B paccmMaTpuBaeMBbIX
(bU3HYECKUX SABJICHUSIX;
e pa3pabaTblBaTh IUIAH pEUIEHUS MpOoOJEeMbl C YYETOM aHaIu3a HMEIOLINUXCS
MaTEpUAIBHBIX U HEMATEPHUAIIBHBIX PECYPCOB;
® BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTb, OLEHUBATH COOTBETCTBUE PE3YJILTATOB
L[EJIIM, OLICHUBATh PUCKU IIOCIIEACTBUN IEATEIBLHOCTH;
® KOOPJMHUPOBATH U BBHIMOJHATH PA0OTy B YCIOBUSX PEaTbHOTO, BUPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;
® pa3BHUBATh KPEATUBHOE MBILICHHUE MPU PEIICHUN KU3HEHHBIX MPOOIIEM.
Ba3oBbIe uccienoBaTe/ILCKHE 1eHCTBHA:
® BJAJCTh HAYYHOM TEPMHUHOJIOTMEH, KIIOUEBBIMUA IMOHITUAMH W METONAMHU
buznyeckoil HayKu;
® BIAJETh HABBIKAMH y4eOHO-HCCIICIOBATEIHCKON U MPOCKTHOMN JEATEIHLHOCTA B
o0nactu PU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB pelIeHHs 3a1a4u (HU3NUECKOTO COJACPKAaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJOB NTO3HAHUS;
® BIANETh BHAAMHU JEATENBHOCTH [0 TMOJYYEHUIO HOBOIO 3HAHUSA, €ro
UMHTEpHpETaly, MNpPeoOpa3oBaHUI0 M NPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCIIE PU CO3/IaHNN yYeOHBIX TPOEKTOB B 00J1aCTU (PU3UKH;
® BBUIBJISATH [PUYUHHO-CIEACTBEHHBIC CBSI3M M aAKTYAIM3HPOBAaTh 3ajadvy,
BBIJIBUIaTh TUIIOTE3y €€ pELICHMs, HaXOAUTh apryMEHTHI U1 J10KAa3aTeJIbCTBA
CBOMX YTBEPXKACHUM, 3a1aBaTh IIAPAMETPLI U KPUTEPHUU PEILLICHHUS;



aHAJTM3UPOBATH MOJTYUYCHHBIC B XOJ€ PEIICHUS 33a4l Pe3yIbTaTbhl, KPUTUUECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;
CTaBUTb M (OPMYyIHPOBATh COOCTBEHHbIE 3aJaud B 00pa30BaTENIbHOM
JESITEIbHOCTH, B TOM YHUCJIE TIPH U3YUYCHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLICHUBATh IPHOOPETEHHBIN OTIBIT;

yMETh TEPEeHOCUTh 3HaHMSA 10 (U3MKEe B MPAKTHUECKYyI0 O0JIACTh
KHU3HEIEATEIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHMS W3 PA3HBIX MPEIMETHBIX 00JacTel; BBIIBUTATH
HOBBIC HJEW, TMpeyiaraTb OPUTHHAIbHBIE MOAXOJbl W pEUICHUS; CTaBUTh
po0JIeMBbI U 33J]a41, JOIYCKAIOIINE aJbTePHATUBHBIC PEILICHUSI.

Pab6ora ¢ undopmanueii:

BJIaJICTh HAaBBIKAMU IOJyYCHHS HHGOpMaMK (PU3HUYECKOTO COJACPKAHHUSI M3
HWCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSATEIBHO OCYIIECTBIATH TOWCK, aHAIIM3,
CHUCTEMATH3alMI0 U MHTEPIpETAlii0 HHGOPMAIIUU Pa3IMYHbIX BUIAOB U (HOpM
IIPEICTABIICHHUS;

OIICHHBATh JIOCTOBEPHOCTH HH(OPMAITIH;

HCITOJIB30BaTh CPEICTBA MH()OPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA
B PCIICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPTaHU3AIIMOHHBIX 3a7ad C
coOJtoicHueM TpeOOBaHUM JIPrOHOMUKH, TEXHUKU O€30MaCHOCTH, THUTHEHBI,
pecypcocOepekeHus, MPABOBBIX M ITHYCCKUX HOPM, HOPM HHGOPMAIMOHHON
0e3011aCHOCTH;

CO3/1aBaTh TEKCThI (PU3UYCCKOTO COJICPIKAHMS B PA3IUUIHBIX (hopMaTax ¢ yIETOM
Ha3HAYCHUsS WHQOpMaNMU M IEJICBOM ayJuTOPHH, BBIOMpas ONTUMAJIBHYIO
dbopMy mpeCTaBICHUS U BU3yaJTH3aIUH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC y4eOHbIC 1CHCTBHSA:

OCYILECTBIIATH OOIICHUE HA ypOoKaX (PM3UKHU M BO BHEYPOUHOM JIEATEIIBHOCTH;
pacIio3HaBaTh MPEANOCHIIKA KOH(MIUKTHBIX CUTYAIMH U CMATYaTh KOH(MIUKTHI;
Pa3BEPHYTO M JIOTMYHO M3JaraTb CBOK) TOYKY 3pPEHUS C MCIOJb30BAHUEM
A3BIKOBBIX CPEJCTB;

IMOHUMATh M MCIHOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W HWHIAWBUIAYAIbHON
paboThI;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUUA C YYETOM OOIMIUX
MHTEPECOB U BO3MOXKHOCTEN KKIOTO WICHA KOJJIEKTHUBA;

MPUHUMATh  [€JIM  COBMECTHOW  JIESATEJILHOCTH,  OpPTraHU30BBIBATH U
KOOPJAWHUPOBATH JEHUCTBUS MO €€ JOCTHMKEHUIO: COCTABJIATH IUIAH JIEUCTBUN,
pacnpenensaTh poi ¢ y4€TOM MHEHHMM YYaCTHMKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM padoThI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXJIOTO YYaCTHUKA KOMAaHIBl B OOIIHIA
pe3ynbTaT 1Mo pa3padOTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE IIPOEKThI, OLIEHMBATh WAEU C TMO3ULUA HOBU3HBI,
OPUTHHAJILHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBIISITh MO3UTUBHOE CTPATETUYECKOE IMOBEICHUE B  Pa3JIMYHBIX
CUTYaIUAX, IPOSIBIISATh TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUITUATUBHBIM.



PeryasiTuBHbIe YHHBepPcaJIbHbIE Y4eOHbI€ eiiCTBUSA
Camoopranusanus:

CaMOCTOSATEILHO OCYIIECTBIIATh IO3HABATEILHYIO NEITEIBHOCTh B 00JIaCTH
GU3NMKA W aCTPOHOMHH, BBISBISATH MPOOJEMBI, CTaBUTh W (OPMYTUPOBATH
COOCTBCHHBIC 3a]1aUH;

CaMOCTOSATEIILHO COCTABJIATH IUIAH PEIICHHS PacUETHRIX U KAYeCTBCHHBIX 3a]1a4,
IJIaH BBIMOJTHEHUST TIPAKTUYCCKON pabOTBHl C yU4ETOM HMMEIONIUXCS PEeCypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHUH;

JaBaTh OIICHKY HOBBIM CUTYaIIHsIM;

pacMpsATh PaMK{ Y4eOHOTO TpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHHI;
JenaTh OCO3HAHHBIN BBIOOpP, apTyMEHTHPOBAThH €ro, Opath Ha ceOs
OTBETCTBEHHOCTh 3a PEIICHUE; OIEHUBATH MPUOOPETEHHBIN OTIBIT;
crioco0CcTBOBATh (OPMUPOBAHMIO M MIPOSBICHUIO 3PYAUIIMU B 00JaCTH (DU3UKH,
MTOCTOSTHHO TIOBBIIIATh CBOM 00pa3oBaTeIbHBIN U KYJIbTYPHBIH YPOBCHb.

CﬂMOKOHTpOJIb, SMOIUOHAJIbHBbIN HHTEJJIEKT:

JlaBaThb OLICHKY HOBBIM CHTYalHsM, BHOCHUTH KOPPEKTHUBBI B JEATEIIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJI€Th HABBIKAMHU MO3HABATENIbHON peIeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX
JNEWCTBUI U MBICIUTENBHBIX MPOLECCOB, NX PE3YJIbTATOB HOCHOBAHNUN;
UCIOJIBb30BaTh NPUEMBI peIeKCUM [Js OLEHKHU CUTyalluu, BbIOOpa BEPHOIO
peleHus;

YyMETh OLEHMBAaThb PUCKM W CBOEBPEMEHHO NPUHUMATHh pEIICHHUS N0 HX
CHIKEHHIO;

IIPUHAMATh MOTHMBBI M apPryMEHTBl JAPYIMX IIPU AaHAIW3€ PE3YyJIbTATOB
NEATEIIbHOCTH;

IPUHUMATH ce0sl, TOHUMAasi CBOU HEAOCTATKU U JOCTOMHCTBA,

IIPUHAMATh MOTHMBBI M apryMEHTBhl JAPYrMX IIpU AaHAJIW3E PE3YJIbTATOB
NEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLIMOKHU.

B npounecce 1ocTHKeHHsI JTMYHOCTHBIX Pe3yJIbTATOB OCBOEHHUSI NMPOrpamMMbl 1O
¢usuke a1 YPOBHSA cCpeaHero oO0mero o0pa3oBaHusi y O0y4arOIIMXCH
COBEpPUICHCTBYETCS IMOIUOHAJIbHBII HHTEJJIEKT, npeanoJaraouui
cpOopMHUPOBAHHOCTD:

CaMOCO3HaHMS, BKJIIOYAIOUIET0 CIOCOOHOCTh MOHMMATh CBOE SMOILMOHAIBHOE
COCTOSIHME, BHUJETh HAIPaBJICHUS pa3BUTUS COOCTBEHHOH SMOIMOHAIBHON
cdepsl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBaHUS, BKJIOYAIOIIETO CAMOKOHTPOJIb, yMEHHE NPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJIEHHUE, CIOCOOHOCTh aAalTHUPOBATHCS K
YMOLIMOHAIIBHBIM HU3MEHEHUSIM U TMPOSIBISATh THOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHMBALIMM, BKJIIOYAIOUIEH CTPEMJIEHHWE K JOCTHKEHUIO LU U
ycnexy, ONTUMH3M, UHUIUATUBHOCTh, YMEHHE JEHCTBOBATH HUCXOI U3 CBOUX
BO3MOKHOCTEM;



IMIATUM, BKIIIOYAIOLIEH CIOCOOHOCTh MOHMMAaTh SMOIMOHAIBHOE COCTOSHUE
IpYTUX, YYWUTHIBATh €r0 IPHU OCYIIECTBICHUM OOIIEHUs, CIOCOOHOCTh K
COYYBCTBHUIO U COIEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKIIOYAIOUINX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHUS C
JIPYTUMH JIOABMH, 3a00TUTHCA, IPOSBISITH HHTEPEC U Pa3peiiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATHI
K xonny odyuenuss B 10 kiacce npeaMeTHble pe3yJbTaThl HA 0a30BOM YPOBHe
JTOJIZKHBI OTPAKATH CGPOPMUPOBAHHOCTH Y 00Y4AIOIIMXCH YMEHMIA:

JEMOHCTPUPOBATh Ha MpUMEpax poJib U MeCTO (UMK B (POPMUPOBAHUU
COBPEMEHHOW HAyYHON KApTUHBI MHUpA, B PA3BUTUH COBPEMEHHON TEXHUKH U
TE€XHOJIOTHM, B MPAKTUYECKON JIEATEIbHOCTH JIFOJIEH;

YUUTBIBATh TPAHMULBI TPUMEHEHUS H3YyYECHHBIX (PU3MYECKUX  MOJENei:
MaTepuaibHas TOYKA, WHEpUUAJIbHAas CHUCTEMa OTCYETa, aOCONIIOTHO TBEPIOE
TEJIO, UACATbHBIN ra3, MOJEIH CTPOCHUS Ta30B, KUAKOCTEW U TBEPABIX T,
TOYEYHBIN 3JIEKTPUYECKUIA 3apsi/i IPU PEIICHUH (PU3NYECKUX 3a]1aY;
pacrno3HaBaTh (PU3UYECKUE SIBIECHHUS (IIPOLECChl) U OOBSACHATH UX HAa OCHOBE
3aKOHOB MEXAHMKH, MOJIEKYJIIPHO-KMHETUYECKON TEOPUU CTPOCHHUS BEIIECTBA U
IEKTPOJMHAMUKHN: PABHOMEPHOE U PABHOYCKOPEHHOE  NPSAMOJIUHENHHOE
JIBUKEHHE, CBOOOJHOE MNaJCHHUE TeJ, JBMKEHHE IO OKpPY>KHOCTH, HHEpLu,
B3auMonencTeue Ten, AuQpQy3us, OpOyHOBCKOE JABUKEHHE, CTPOCHHE
KUIAKOCTEH W TBEPABIX TeN, H3MEHEHHEe OOBbEMa Tel TMpU HarpeBaHHUH
(OXJMaxxJeHuNn), TEIIOBOE PABHOBECUE, MCHApEeHHE, KOHJEHCAlUs, IIaBJICHUE,
KpUCTaJUIM3alusl, KUIEHUE, BIAXXHOCTh BO3/yXa, IMOBBIIICHUE [aBJICHUS ras3a
OpU €ro HarpeBaHWM B 3aKPBITOM COCYZAE, CBSI3b MEXKIYy MapamMeTpamu
COCTOSIHUA ra3a B U30MPOLECCaX, JIEKTPU3ALIMS Tell, B3aUMOICUCTBHUE 3aps/I0B;
ONKCHIBATh MEXAHUYECKOE JBW)KCHME, HCIONb3Yys (U3NYECKUE BEITUUYMHBIL:
KOOpJIMHATa, IyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CuJja,
UMITYJIbC T€JIa, KHHETHYECKAasl SJHEPIrHsl, NOTEHIMAJIbHAS SHEPTHsl, MEXaHUUYECKasl
paboTa, MexaHMYecKas MOILIHOCTb, MpPH ONHCAHWU NPABUIBHO TPAKTOBATH
(bU3MYECKUI CMBICI KCIOJIb3YEMbIX BEJIIMYMH, UX OOO3HAYEHUS U €IUHULIBI,
HaxXoJIuTh (OpPMyJIbI, CBS3BIBAIOUIME JAHHYIO (U3UYECKYI0 BEIUYHHY C
JIPYTUMU BETMUMHAMMU;

ONMCHIBATh HW3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SBIICHHUS,
UCHONB3Ysl (DM3MUECKHE BEIMYMHBI: JaBJICHHWE Tra3a, TemIepaTypa, CpeaHss
KHMHETHYECKast HEPIHUs Xa0THYECKOIO JIBUKEHUS MOJIEKYII,
CPEIHEKBaJpAaTHYHAasl CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprus, pabora Traza, KOIDOUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOTO
JBUTATENs; TPU OMHCAHMM TMPaBUJIBHO TPAKTOBATh (DU3MUECKHI CMBICI
UCIOJIb3YEMBIX BEIUYMH, UX OOO3HAYEHUS W €IUHUIIbI, HaXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIIUE TAaHHYIO (PU3NUYECKYIO BEIMUUHY C IPYTUMH BEIUYUHAM;
ONMUCHIBATh M3YUYEHHBIE AJIEKTPUUYECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE
ABJIeHUs (IIPOLIECChl), HCTONBb3Yysl (DU3UUECKUE BEIMYMUHBL: DJIEKTPUUECKHM
3apsii, DJIEKTPUYECKOE II0J€, HANPSKEHHOCTh IMOJsA, IMOTEHUHUAN, Pa3HOCTb
NOTEHIIMAJIOB; MPU ONHUCAHUM MPABUIBHO TPAKTOBATh (PUIUYECKUM CMBICH



UCIOJIb3YEMBIX BEJIMYMH, UX OOO3HAYEHUS U €AVHMIBI; YKa3blBaTh (HOpPMYIIbI,
CBSI3bIBAIOIIUE TAHHYIO (PU3NYECKYIO BEJTMUNHY C IPYTUMU BEJIMUYNHAMU;
aHaAIIM3UPOBaTh (PU3MUECKHE MPOLECChl U SIBICHUSA, HCIOIB3Ys (PHU3UUECKHe
3aKOHBl W NPUHLMIBL: 3aKOH BcemupHoro tarorenus, I, II u III 3axoHbI
HproTOHa, 3aKOH COXpaHEHHS MEXAaHWYECKON SHEPIruH, 3aKOH COXPaHEHHUS
UMITyJIbCA,  TNPUHUUII  CYNEPHO3WIMH  CWJI, HPUHOUI  PABHONPABHS
WHEPIUAIBHBIX CUCTEM OTCUETA, MOJIEKYJSIPHO-KMHETHYECKYID TEOPHUIO
CTPOEHUsI BEUIECTBA, ra30BbIE€ 3aKOHBI, CBA3b CPEIHENH KMHETUYECKOM SHEPIUH
TEIJIOBOTO JIBHXKEHHSI MOJIEKYJI C a0COJIOTHOM TeMmeparypoi, NEpBbIA 3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPAaHEHHUs 3JIEKTPUYECKOIo 3apsiaa, 3akoH KyiioHa,
IIPU 3TOM pPa3JINyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €M0 MAaTEMaTHUYECKOE
BBIp@XEHHE U yCJIOBUS (TPAHULIBI, 00JIACTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE NMPUHIUIBI JCHCTBUS MAIIMH, MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3inyarb YCIOBUS MX O€30IaCHOTO  HCIIOJIb30BAHUSA B
MMOBCEHEBHOM JKU3HHU;

BBIIIOJIHATh JKCIIEPUMEHTHl 10 UCCIEIOBAHUIO (DU3UYECKUX SBJICHUUA H
IIPOLIECCOB C HUCIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX M3MEPEHUH, MPU 3TOM
dbopmynrpoBaTh mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro SKCIEPUMEHTAa,
coOUpaTh YCTAHOBKY M3 IMpPENJIOKEHHOr0 O0OpYyJ0BaHUs, MPOBOAUTH OIBIT U
(GopMyJIHpOBaTh BHIBOJBI;

OCYILIECTBIATh MpPSIMblE U KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEJIUYUH, MPU
3TOM BBIOMpATh ONTUMAIbHBIA CIOCOO U3MEPEHHUS U HCIOJIb30BATh W3BECTHbHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCJENOBATh  3aBUCUMOCTH  MEXAY  (U3MUYECKUMHU  BEIIMYMHAMU  C
UCIIOJIb30BAaHUEM MPSIMBIX MU3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(UKCUPOBATH PE3yJIbTATHI MOJTYYEHHON 3aBUCUMOCTH (DU3NYECKUX BEJIIMYMH B
BUJIE TaOIUL U TpaduKOB, AeJaTh BHIBOABI IO PE3yIbTaTaM UCCIIEI0BAHUS;
coOmoaTh MpaBwiia 0€30MacHOro TpyJa MpU IMPOBEIECHUU HCCIEIOBAHUN B
pamMKax ydeOHOro 3KCHEpHUMEHTa, y4eOHO-MCCIIEeOBATEeIbCKOM U MPOEKTHOU
JESITEIBHOCTH C UCIIOJIb30BAHUEM M3MEPUTENIbHBIX YCTPOMCTB U J1a00paTOPHOTO
000opy10BaHUS;

peuaTh pacu€THbIE 3a/1a4d C SIBHO 33JIaHHON (PU3MYECKOW MOJIEbIO, UCTIONb3YS
¢du3nueckue 3aKOHbl W TPHUHLMUIIBI, HAa OCHOBE aHalW3a YCJIOBUSA 3aJaydd
BBIOMPATHh (PU3UUYECKYIO MOJIENb, BBIACIATh PU3NUYECKHE BEIUUYUHBI U (POPMYIIHI,
HEOOXOUMbIe 1Jis €€ pelIeHHs], IPOBOAUTh Pacu€Thl U OLICHUBATh PEAIbBHOCTD
MOJIy4YE€HHOT0 3HaUCHUs (PU3HUECKON BEJIUYUHBL;

pelarb KaueCTBEHHbIE 3aJadyM: BBICTPAUBATH JIOTMYECKHM HEMPOTUBOPEUMBYIO
LEMOYKY pacCyKICHUW C OMOpOl HAa M3yYEHHbBIE 3aKOHBI, 3AKOHOMEPHOCTH U
dbuznYecKue sIBICHNUS,

UCI0JIB30BATh NIPU PEIICHUH y4eOHBIX 3aJa4 COBPEMEHHbIE MH(POPMALMOHHBIE
TEXHOJIOTMM  JUI1  TIOHUCKAa,  CTPYKTYPUPOBAHMS,  WHTEPHpPETALMA U
IPEJICTaBICHUs y4Ye€OHONW M Hay4HO-NOIYJIIPHOW HMH(OpMAalMH, MOTYyYEHHON
U3 pPa3IUYHbIX HCTOYHHUKOB, KPUTHUYECKHM AHAIM3UPOBATH MOJYy4AEMYIO
uHpOpMaIIMIO; TPUBOAUTH TMPUMEPHI BKIAJa POCCHUCKUX M 3apyOeKHBIX
y4€HBIX-(DU3UKOB B Pa3BUTHE HAYKHU, OOBSICHEHHE MPOLIECCOB OKPYKAOIIErO
MUpa, B pPa3BUTHE TEXHUKU U TEXHOJIOTUH;



UCII0JIb30BaTh TEOPETUUYECKUE 3HAHUS 1O (PU3UKE B MOBCEIHEBHOW KU3HU IS
oOecrieueHus: 0€30MacCHOCTH MPU OOpallleHuU ¢ MPUOOPAMHU U TEXHUYECKUMHU
yCTpOMCTBaMH, JUIsl  COXpPaHEHUS  3I0pOBbS W COOJIIOJCHUS  HOPM
HKOJIOTUYECKOTO OBEACHUS B OKPY KAIOILEH CpEAE;

paboTath B TpyHIe C BBHINOJHEHUEM PA3JIUYHBIX COIMAIBHBIX POJICH,
IUIAaHUPOBATH PadOTy TPYNIBI, PAMOHAIBHO paclpenessTh OOS3aHHOCTH U
IUIAaHUPOBATh  JCSTEIIbHOCTh B HECTAHJAPTHBIX CHUTyallUsX, aJe€KBaTHO
OLICHMBATh  BKJAJ  Ka&XIOro M3 YYaCTHUKOB TpyNmnbl B  pEIICHUE
paccMaTpuBaeMoi IpoOIeMBbl.

K xonny odyuenusi B 11 kiacce npeaMeTHble pe3yJbTaThl HA 0a30BOM YPOBHe
JAOJIZKHBI OTPAKATH CHOPMUPOBAHHOCTH Y 00Y4AIOIIMXCH YMEHMIA:

JEMOHCTPUPOBATh Ha MPUMEpPAX poJib U MECTO (U3UKU B (POpMHUPOBAHUU
COBPEMEHHOW HAYYHOM KAPTHHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKOW JNECATEIBHOCTHU JIIOAECH, LIEJIOCTHOCTh U €IUHCTBO
(bu3MYECcKOil KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHHUS M3YyUYCHHBIX (PU3WYECKUX  MOJEsei:
TOYEUHBIM SJIEKTPUUECKUN 3apsii, Jy4 CBETa, TOUYCYHBIA HCTOYHUK CBETA,
AJIepHasl MOJEIb aTOMa, HYKIOHHAs MOJENb aTOMHOIO siipa IMpU PEIICHUU
bu3nUecKux 3aaay;

pacro3HaBaTh (U3MYECKHUE SIBJICHUSA (TIPOLIECChl) U OOBSACHITH MX HAa OCHOBE
3aKOHOB  JJIEKTPOJMHAMUKM M  KBAaHTOBOM  (PUBMKH:  DJIEKTpUYECKas
MPOBOJAUMOCTH, TEIJIOBOE, CBETOBOE, XUMHYECKOE, MATHUTHOE JCHCTBUS TOKA,
B3aMMOJICHCTBME  MarHUTOB,  OJEKTPOMArHUTHAsT  WHAYKIUS, JCHCTBHE
MarHdTHOTO TMOJIS Ha TMPOBOJHUK C TOKOM U JBIKYIIUWCS 3apsf,
AJIEKTPOMArHUTHBIE KOJICOAHUS W BOJHBI, MPSIMOJIMHEMHOE DPACIpPOCTPAHCHHE
CBETa, OTPAKEHHE, IPEIOMIICHHE, HHTEPhEPEHITUS, TUMPAKIHS U TOJISIPU3ALIHS
CBeTa, IucTepcus cBeta, porornekrpuueckuit 3pdekt (hoTodrddexT), cBeToBOES
JaBJICHHE, BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa aromMa BOJOPOJa,
€CTECTBEHHAsl U UCKYCCTBEHHAsl PaJUOaKTUBHOCTB;

OMHUCHIBATh M3YyYCHHBIE CBOMCTBA BeIECTBA (DJIEKTPUYECKUE, MarHUTHBIC,
ONTUYECKHUE,  DJIECKTPUUECKYIO  IMPOBOJMMOCTh  Pa3IMYHBIX  Cpel) W
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), UCMONb3Ysd (PU3MUYECKUE BEITUUUHBI:
ANIEKTPUUYECKUN 3apsij, CHJia TOKA, FJICKTPUUECKOE HAMPSIKEHUE, DIEKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIUAJIOB, SJEKTPOJBIKYIAs cuia, padborta
TOKA, HWHIYKIUS MarHuTHOro moiss, cuina Awmmepa, cuna JlopeHua,
WHJYKTUBHOCTh KAaTYyUIKH, JHEPTHsl BJEKTPUUECKOTO M MArHUTHOTO TOJIEH,
MEePHUOJT M YaCTOTa KOoJeOaHuil B KOJIebaTeTbHOM KOHTYpPE, 3apsii U CHJIa TOKA B
mpoiecce TapMOHUYECKMX  DJIGKTPOMAarHUTHBIX — KojeOaHuii, (OKycHOe
pPacCTOSIHME W ONTHYECKAas CHJIA JIMH3bI, IPU OMKUCAHUU MPABUILHO TPAKTOBATh
(bU3UYECKU CMBICI WCIOJIb3YEMbIX BEJIMYWH, WX OOO3HAYEHUS U CIUHUIIBI,
yKa3bpiBaTh (OPMYJIbI, CBS3BIBAIONIME JaHHYI0 (U3UYECKYI0 BEIUYUHY C
JOPYTUMU BETUYUHAMUY;

ONMUCBHIBATh H3YyYECHHBIE KBAHTOBBIE SBJIECHHUS M TMPOLECCHI, HCIOIb3YS
bu3nuecKkue BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4yacToTa CBETa, SHEPIHsi U UMMYJbC (HOTOHA, MEPHUOJ TMOIypacnanga, dHEpPrus
CBS3M ATOMHBIX SAEp, NMPU OMHCAHUU TPABUIHHO TPAKTOBATH (PU3MUSCKHIMA



CMBICII HCIOJb3YEMbIX BEIMYMH, MX OOO3HAYEHHUS W E€JIMHHUIIbI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3MYECKYI0 BEIUYUMHY C JAPYTUMH
BEJIMYMHAMU, BBIUUCISATH 3HAaUCHUE (PU3NYECKON BETUUHUHBIL;

aHaIIM3UPOBaTh (PU3MUECKHE MPOLECChl U SIBICHUSA, HCIOIB3YS (PHU3UUECKHE
3aKOHBl W TPUHLOUIBL: 3akoH OMa, 3aKOHBI TOCJIENIOBATEIBHOTO H
napajuieIbHOTO COENMHEHUS MPOBOJHUKOB, 3akoH Jxoyms—JleHma, 3akoH
JIIEKTPOMArHUTHOW MHIAYKIUH, 3aKOH MPSIMOJMHEHHOTO pachpOoCTpaHEHUs
CBETa, 3aKOHBI OTPAKEHUS CBETAa, 3aKOHBI MPEJIOMJICHHS CBETa, YpaBHEHHUE
OunmreliHa s potoddexTa, 3aKOH COXPAaHEHUS SHEPTUH, 3aKOH COXPaHEHHUS
UMIYJIbCA, 3aKOH COXpaHEHMs JIEKTPHUUECKOro 3apsiia, 3aKOH COXpaHEHHS
MacCcoBOTO YHuCIa, MOCTynaThl bopa, 3aK0H paluoaKTUBHOTO pacrajia, Mpu TOM
pasznuyaTh  CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTU4ecKoe
BBIPKEHUE U YCIIOBUS (TPaHUIlbI, 00J1aCTH) TPUMEHUMOCTH;

OTIPENETSATh HANpaBleHNEe BEKTOPa WHAYKIIMM MAarHUTHOTO MOJIsS MMPOBOJHHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHa;

CTPOHTH U OMHUCHIBATH N300paKEHHE, CO3/IaBaEMOE TIIOCKUM 3€pPKajioM, TOHKOM
JINH30M;

BBITIOJIHATh DKCIIEPUMEHTHI TI0 UCCIEIOBAaHUIO (DU3UYECKUX SBICHUUA W
IPOLIECCOB C HCIOJb30BAaHUEM IMPSIMBIX U KOCBEHHBIX M3MEPEHUH: MPU ITOM
dopMynnpoBath MpoOieMy/3ajady M TUIOTE3y Y4YEOHOro HSKCIEPHUMEHTa,
coOupaTh YCTAaHOBKY M3 MpPENJIOKEHHOr0 O0OpYyJ0BaHUs, MPOBOAUTH OIBIT U
bopMyIpOBaTH BHIBOIBI,

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHHs (DM3MUECKUX BEIMYWH, MPH
3TOM BBIOMpATh ONTUMAIBHBIA CIIOCOO M3MEPEHUS U WCIOJIb30BAaTh W3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

HCCJIEIOBATh 3aBUCUMOCTH (DM3UYECKUX BEJIUYHH C HCIOJIH30BAHUEM MPIMbBIX
MU3MEPEHUI: TIPU 3TOM KOHCTPYHMPOBATh YCTaHOBKY, (PMKCHPOBATH PE3yJIbTATHI
MOJIYYCeHHOU 3aBUCUMOCTH (DM3MYECKUX BEITUYMH B BUJE TAOIHI] U TPaPUKOB,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHUS;

coOJroaTh MpaBwiia 0€30MacHOro TpyJa IMPU MPOBEICHUM HUCCIEIOBAHUMA B
pamMKax ydeOHOro JKCIEPUMEHTa, y4eOHO-HCCIIeOBATEIbCKOW M TPOSKTHOU
JESITEIbHOCTH C UCTIOJIb30BaHNEM U3MEPHUTEIBHBIX YCTPOUCTB U 1a00paTOPHOTO
000py10BaHUS;

pemath pacu€THbIC 3a7a4u C SIBHO 33JaHHOMN (DU3HUECKON MOJEIBIO, UCIOJIb3YS
dbu3nYecKkue 3aKOHBl W TPHUHIMIBI, HAa OCHOBE aHAJM3a YCJIOBUS 3aJa4d
BBIOMPATH (PU3UUECKYIO MOJIEIh, BBIICIATh (PU3MUECKHUE BETUYUHBI U (POPMYIIBI,
HEOOXOMMbIe JJis €€ pelIeHHs], IPOBOAUTh Pacu€Thl U OLICHUBATh PEAIbHOCTD
MOJIyYeHHOTO 3HAYCHHS (PU3HUECKON BEJIMYUHBI,

pemaTh Ka4yeCTBEHHBIE 3a/1a4i: BBICTPAWBATh JIOTUYECKHA HETMPOTHUBOPEUMBYIO
[IENOYKY PacCyXKIEHUI C OMOpOi Ha M3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTU M
busnyeckue SBICHUs;

UCIOJIb30BATh OpU peuleHHH  Y4YeOHBIX  3a]a4 COBPEMEHHbBIC
uHOOPMAITMOHHBIE  TEXHOJIOTMM  JUIS  TIOWCKAa, CTPYKTYPHUPOBaHHSI,
UHTEpPIpPETallud W  MPEACTaBICHUS  y4eOHOM W HAyYHO-TIOMYJSPHOMN
uHopMaIuy, TOJMYYEHHOM W3 PAa3IMYHBIX HCTOYHHUKOB, KPUTUYECKH
aHAJIM3UPOBATH MOTy4aeMyI0 HH(OPMALIMIO;00bAICHITh MPHUHLMUIBI JEHCTBUS



MallliH, npubOpOB M TEXHUYECKUX YCTPOMCTB, pPa3MyaTh YCIOBUA HX
0€30IacHOTO UCMOJIb30BAaHUS B TIOBCEAHEBHOM KU3HMU;

® TPUBOJUTH MPUMEPHI BKJIA/a POCCHUICKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B OOBSCHEHHUE MPOIIECCOB OKPYXKAIOIIETO MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

® JCMOJb30BaTh TEOPETUUYECKUE 3HAHUS O (PU3HUKE B MOBCEIHEBHOW >KU3HU IS
oOecrniedueHrs 0€30MacHOCTH MpU OOpaIIeHUH C MPUOOpPaMH U TEXHHUYECKHUMHU
yCTPOMCTBAMH, JJIi  COXPAaHEHHS  3J0pOBbsi U  COONIOJNEHHUS  HOPM
IKOJIOTUYECKOTO MOBEICHUS B OKPY KaIOIIeH Cpee;

e paboTaThb B TpyMNIE C BBHIMOJIHEHUEM PA3IUYHBIX COLMAIBHBIX POJIEH,
IUITAHUPOBaTh padOTy TpyNIbl, pPalMOHAIBLHO paclpeneNnsaTh O0sS3aHHOCTH U
IUIAHUPOBaTh  JIEATEIbHOCTh B HECTAHJAPTHBIX CUTYyalMsX, aJeKBAaTHO
OLICHMBATh BKJAJ KaXJIOr0 M3 YYaCTHHKOB TPYINIBl B  pEIICHHUE
paccMaTpuBaeMOM MPOOJIEMBI.



3. TemaTnueckoe niianuposanue.10 kiaace

Bcero
9acoB

Ne HaumeHoBaHue
n/n pasaejioB U TeM
NMPOrpamMmbl

Pa3znea 1. ®U3UKA U METO/IbI

1.1 ®duszuka u METOBI 2
HAy4YHOI'O TTO3HAHUS

Nroro no paszneny 2
Paznen 2. MEXAHUKA
2.1 Kwunemaruka 5

K-p

HAYYHOI'O ITO3HAHMA

JI-p

Metoabl 1 (pOpMBI OPraHUu3aLUuu
o0ydeHusi. XapakTepucTHKa
AesITeJbHOCTH 00y4aroIuXxcst

IIpoexTsl

N3ydenune HayuHbIX
(3MIIUPUYECKUX U
TEOPETUYECKUX ) METO0B
NO3HAHUS OKPY>KAIOILEro
mupa. O6Cyx1eHUe rpaHul]
IPUMEHUMOCTH (PU3UIECKHIX
3aKOHOB U Teopuil. PaGora B
rpyIIie 0 NOATOTOBKE
KOPOTKHX COOOIIEHUH O posiu
U MecTe (PU3MKH B HAyKe U B
HNPaKTUYECKOH 1eATeNTbHOCTH
mojen. JlemoHcTpanus
aHaJIOTOBBIX U LU(POBBIX
M3MEPHUTENBHBIX TPUOOPOB,
KOMITbIOTEPHBIX JATYUKOB.
OcBoeHMEe OCHOBHBIX

nabopaTtopueii 1o GpuznKe

IIpoBeneHue 3kCIEpUMEHTA:
HA3y4YEHUE HEPABHOMEPHOIO
JBHKEHUS C LEJIBIO
OIpeAENeHNsI MTHOBEHHOU
CKOPOCTH; HCCIIEJOBAHNE
COOTHOIICHUSA MEXKAY ITYTAMHU,
MIPOMECHHBIMH TEJIOM 32
IIOCJIE0BATENBHBIE PABHBIE

npuémMoB paboThl ¢ IM(PPOBOI

Peanuzanus
BOCIIUTATEJIBLHOIO
MOTEHIHAJIA

MpEICIeHHBIN
ADKCIIEPUMEHT
becena

Pemmenue
MPaKTAYECKUX
3ajau

becena

DJIeKTPOHHbBIE
(uudposrbie)
o0pa3oBaTebHbIE

pecypcsl

bubnmoreka
HOK
https://m.edsoo.ru

Bbubnanoreka
HOK
https://m.edsoo.ru
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MIPOMEXYTKU BPEMEHU NIPU
PaBHOYCKOPEHHOM JBM)KEHUH C
HaYaJIbHOW CKOPOCTHIO, PABHOM
HYJIIO; U3YYCHUE JIBIKCHUS
IapuKka B BI3KOH KHIKOCTH;
M3yYEHHE ABIDKEHUS Tena,
OpOIIIEHHOTO TOPU3OHTAIBHO.
OOBsicHEHNE OCHOBHBIX
MPUHIIUIIOB AEHCTBUS
TEXHUYECKUX YCTPOUCTB, TAKUX
KaK: CIIUJOMETD, IICIHBIC U
peMEHHBIE TIepeIayuil IBHKCHHS;
U yCIIOBHI X 06€301acHOro
HCIIOJIB30BaHUs B IIOBCEIHEBHOM
KU3HU. Pemenne pacuéTHbIX
3aJ1a4 ¢ SBHO 3aJaHHOM
(hu3NIECcKOoil MOJIETIBIO C
HCIIOJIB30BAaHUEM OCHOBHBIX
(hopMyIT KUHEMATHKH.
[MocTpoenune u aHamM3 rpaduKOB
3aBUCHUMOCTEH KHHEMAaTHYECKHX
BEIMYHH OT BPEMEHH IS
pPaBHOMEPHOTO U
PaBHOYCKOPEHHOTO
MIPSMOJIMHEWHOTO JIBUKCHHUS.
PacnioznaBanme puzmueckux
SIBJICHUH B y4eOHBIX ONBITAX U
OKPY’KarOIEH KU3HU:
paBHOMEpHOE U
PaBHOYCKOPEHHOE
MPSIMOJIMHEWHOE JIBUYKCHUE,
cBOOOHOE MaZCHUE TE,
JIBUKCHHE TI0 OKPYKHOCTH.
Onucadue MeXaHU4eCKOro
JIBWKEHUS C UCIIOIL30BaHUEM
(hm3HUYECKUX BETHYWH:
KOOpJMHATA, MyTh,
[epeMeIIeHIEe, CKOPOCTh,
yckopenue. Pabora B rpymmax
[IPH [JIAHUPOBAHUH,
MIPOBEACHUH W HHTEPIPETAIINN




PE3yIBTATOB OIBITOB U aHAJIM3E
JOTIOJTHUTEIIEHBIX HCTOYHUKOB
nHPOPMALIUH IO TEME

2.2

JlnHamuka

CpaBHeHHE Macc
B3aUMOJICHCTBYIOIINX TEI.
N3ydeHnne 3aBUCUMOCTH CHIIBI
YIOPYTOCTH OT AedopMaluy;
CpaBHEHME CHUJI TPEHUS TTOKOS,
KAa4eHHUs ¥ CKOJIBKEHUSL.
OOBsicHEeHHE HEBECOMOCTH.
IIpoBenenue skcnepuMeHTa:
HCCIIEI0BAaHNE 3aBUCUMOCTH CUII
YIPYTrOCTH, BOSHUKAIOIINX B
NpyXKUHE U pE3UHOBOM 00paslie,
oT uX AedopMaLuy; U3ydeHue
IBIKCHHS OpyCKa 110
HaKJIOHHOM TJIOCKOCTH;
HCCIIEAOBAHUE YCIOBUMA
paBHOBECHSI TBEPAOTO TENA,
HMEIOIIETO OCh BPAICHHUSI.
OOmBsicHeHue 0cobeHHOCTEN
PaBHOMEPHOI'O U
PaBHOYCKOPEHHOTO
HpHMOHHHeﬁHOFO JABHXXCHUS,
CBOOOJHOrO MajieHus Te,
JBIDKEHHS IO OKPYKHOCTH Ha
OCHOBE 3aKOHOB HpioTOHa,
3aKOHAa BCEMUPHOT'O TATOTEHUSI.
OOBsicHEHHE OCHOBHBIX
MIPUHLIUIIOB I€MCTBUA
ITIOAIINITHUKOB U UX
MPAKTUYECKOTO MPUMEHEHHUSL.
OObBsACHEHNE ABIKEHUS
HNCKYCCTBCHHBIX CITYTHUKOB.
Pemenue pacuéTHbIX 3a1a4 C
SIBHO 3aJJaHHOM (hn3nvecKon
MOJIETIBIO C MCITOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB U (POpPMYJI
nuHaMuKku. PacioznaBanue
(hu3UYECKUX SIBJICHHI B

IIpoekr

Jnamor

Bbubnunoreka
HOK
https://m.edsoo.ru
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y4eOHBIX OIBITAX U
OKPY’KarOLEH )KU3HU: UHEPLIYS,
B3aUMOJICHCTBHE TeNl. AHAIN3
(u3MUecKUX MpoLeccoB U
SIBJIEHUM C UCTIOJIb30BAHUEM
3aKOHOB U MPUHITUIIOB: 3aKOH
BCEMHUPHOTO TArotenus, I, Il n
IIT 3akonsl HptoTOHA, IpUHIIKIT
CYHEPIIO3ULIMH CUJI, TPUHLIUIT
PaBHOIIPaBHOCTH UHEPIIUATBHBIX
CHCTEM OTCUETA

2.3

3aKOHBI COXpaHEHUA B 6
MEXaHHUKE

IIpoBenenue axciepuMeHTa:
u3y4yeHne abCoIIOTHO
HEYIIPYToro yuapa ¢ MoMOLIbIO
ABYX OAWHAKOBBIX HUTAHBIX
MasITHUKOB; UCCIICIOBaHNE
CBsI3H PabOTHI CHITBI C
A3MEHEHUEM MEXAHUYECKOU
SHEPIUy Teja Ha mpumepe
PacTsHKEHUS! pe3UHOBOTO XKIyTa.
Onenka aOCOJIOTHBIX U
OTHOCHTECIIbHBIX HOFpeIHHOCTeﬁ
U3MepeHi (PU3NIECKUX
BeMYMH. Pemenne pacuéTHbIX
3aJa4 C SBHO 3aJaHHON
(hu3NIecKoil MOJIETIBIO C
HCIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB ¥ (pOpMyJ1 TUHAMUKH U
3aKOHOB coxpaHeHus. Penienue
Ka4eCTBEHHBIX 3a/1a4 C OMOpPO
Ha U3Y4EHHBIE B paserne
«MexaHrKa» 3aKOHBI,
3aKOHOMEPHOCTH U (PU3MUECKHE
senenns. Onucanue
MEXaHHUUYECKOTO IBUKECHUS C
WCTOIB30BaHNEM (PUIMUECKUX
BEJIMYMH: UMITYJIbC TENa,
KHHETHYeCKas YHEPTHsl,
NoTCHIMAJIbHAasA SHEPIus,
MexaHndeckas pabora,

OKCIIEpUMEHT
becena

JleMOHCTpanus

bubnuoreka
HOK
https://m.edsoo.ru
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MEXaHHYECKask MOITHOCTb.
AHanmn3 QU3HIeCKUX MpOIeCCOB
U SIBJICHUU C MCIIOJIb30BAHUEM
3aKOHA COXPaHEHHs
MEXaHUYECKON SHEPIruH, 3aKOHa
COXpaHEHMS NMITYJIbCA.
OOBsCHEHNE OCHOBHBIX
MIPUHIIATIOB TEHCTBUS U
MIPAKTHIECKOTO MPUMEHEHHUS
TEXHUYECKUX YCTPOUCTB, TAKUX
Kak: BOJIOMET, KONED,
MIPYXUHHBIH MHCTOJET.
OOBsicHEeHNE TBUKEHUSI PAKET C
OIIOPOil HA U3YUYEHHBIE
(hr3nuecKre BETMINHBI 1
3aKOHBI MEXaHUKH.
Hcnons3oBanue npu
MOJTOTOBKE COOOIIECHHH O
MIPUMEHEHUH 3aKOHOB MEXaHUKH
COBPEMEHHBIX
UHGOPMAITMOHHBIX TEXHOJIOT I
JUTS TIOWCKA, CTPYKTYPUPOBAHUS,
WHTEPIIPETANN U
npezcTaBIeHUs HHPOPMAIIUH,
KPUTHUYECKHIA aHAIIN3
OJTy9aeMoi HHPOPMAITIH
IIpoBenenmne KOCBEHHBIX
MU3MEPEHUMN, UCCIIETOBAHUI
3aBUCHMOCTeH (pr3muecKknx
BEJIMYWH, IPOBEPKA
MIPEIJI0KEHHBIX THITOTE3

Hroro no pazaeny 18

Paznen 3. MOJIEKYJISIPHAS ®U3NKA U TEPMOJIANHAMUKA

3.1 | OcHOBBI MOJIEKYISIPHO- 9
KUHETHYECKOU TEOPUU

1

IIpoBenenue skcriepuMeHTa: DKCIIEPUMEHT
OIIpeZIeIEHHE MacChl BO3/lyXa B Jluanor

KJIACCHOUM KOMHATEe Ha OCHOBE
“3MepeHuit 00bEMa KOMHATHI,
JABJICHUS U TeMIIEPaTyphbl

Bubnnoreka
HOK
https://m.edsoo.ru
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BO3JlyXa B HEW; HCCIIEOBaHNE
3aBUCUMOCTH MEXIY
rapaMeTpaMy COCTOSTHUS
paspexxeHHoro rasza. OueHka
a0COJIIOTHBIX ¥ OTHOCHUTEIJIBHBIX
MOrPENTHOCTEN U3MEPEHUI
(U3NUECKUX BEJINYHH.
OOnbsicHEHHE OCHOBHBIX
MPUHIIUIIOB AEHCTBUI
TEepMOMeETpa 1 OapoMeTpa u
yCIIOBHU MX 0€30IacHOr0
HCIOJIb30BaHMS B IOBCEIHEBHOM
*ku3HU. PacniosHaBaHue
(hu3HYECKUX SBIICHUI B
y4eOHBIX OTBITAX U
OKPY>Karollel KU3HU:
muddy3usi, OpOyHOBCKOE
nBrkeHne. OnrcaHue TerIoBbIX
SIBICHUH C MCIOJIb30BAaHUEM
(U3MUECKUX BEIINYMH: IaBICHUC
rasza, TeMIleparypa, CpeHss
KHHETHYECKast YHEPTUsi
Xa0THYECKOT'O IBI)KEHUS
MOJIEKYJI, CPEAHEKBaApaTHIHAas
CKOpPOCTb MOJIEKYJI. AHAIIU3
(u3nUecKUX MpoLECcCOB U
SIBJICHUU C UCIIOJIb30BAHUEM
MKT, ra3oBBIX 3aKOHOB, CBSI3U
CpeIHEN KUHETUYECKOU SHEPTUn
TEIUIOBOTO JIBUKEHHS MOJIEKYJI C
a0COIOTHOM TeMITepaTypoii.
Pemenue pacu€THbIX 3a1a4 ¢
SIBHO 3aJJaHHOM (hr3n4ecKont
MOJIETIBIO C MCITOJIb30BAaHUEM
ocHOBHEIX nonoxxeHnii MKT,
3aKOHOB U (popMyn
MOJIEKYJISIpHOH Qu3nku. Pabora
B TpYIINax MpH ITaHUPOBAHUH,
MPOBEICHUH U MHTEPIPETALUH
pPe3yNbTaTOB ONBITOB U aHAIN3E
JOIIOJTHUTEJIbHBIX HCTOYHUKOB




nH(pOpPMAITUH 10 TeMe

3.2

OCHOBBI
TEPMOIUHAMUKHU

10

IIpoBenenue 3xcriepuMeHTa: HpOCKT
U3MEPEHHUE yETbHOM
TEIMIOEMKOCTH BEIIECTBA. Bece na

OreHka aOCOTIOTHBIX U
OTHOCHUTEIBHBIX MOTPEITHOCTEH
U3MEPECHUH (PH3NICCKUX
BeNWYuH. M3yueHue Mmoaenei
[apoBOil TypOUHBI, IBUTATEIS
BHYTPEHHETO CTOpaHUS,
PEaKTUBHOTO TBUTATEISL.
OOBsicHeHNE IPUHIUIIOB
JIEUCTBUA U YCIIOBUI
0e301MacHOro NCIIOIB30BAHHS B
TIOBCETHEBHOM KU3HU JIBUTATEIIS
BHYTPEHHETO CTOPaHMS,
OBITOBOTO XOJIOAMIHHUKA,
KOHJULKOHEpa. Onucanue
CBOMCTB TE€N U TEIIOBBIX
SIBIIGHUH C UCTIOTb30BaHUEM
(hM3nueCcKUX BEJMYWH: TaBIICHHE
rasa, TeMIlepaTypa, KOJH4ecTBO
TEIUIOTHI, BHYTPCHHSIS DHEPI U,
pabora raza. Pemenue
pac4€THBIX 3a/1a4 C SBHO
3aJIaHHOW (PU3MUYECKOM MOJIEIIBIO
C UCIIOJIb30BAaHNEM OCHOBHBIX
3aKOHOB M (popMyI
MOJIEKYJISPHOU (DU3UKH U
TEPMOJIMHAMHUKU. Pemienne
KaueCTBEHHBIX 33]1a4 C OIOPOi
Ha M3YYCHHbIE B pazJiene
«MonekyisipHas pu3nMKa U
TEPMOJMHAMHUKAY» 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE
sBiieHus. Pabora B rpymimnax mpu
aHAJIN3€ JIOTIOJTHUTEIbHBIX
HWCTOYHUKOB MH(OPMAIIUH 110
TeMe

Bbubnuoreka
LHOK
https://m.edsoo.ru
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3.3

ArperatHbie
COCTOSIHMSI BEILIECTBA.
da30BbIE NIEPEXOIBI

IIpoBeneHue 3KcrIepuMeHTa:
H3MEpEHNEe OTHOCUTEIbHON
BJIQXKHOCTH Bo3ayxa. OneHka
a0COIOTHBIX U
OTHOCHUTEJIBHBIX
MOrPEIIHOCTEN U3MEPEHUI
(U3NYECKUX BETUYMH.
N3ydenue cBOMCTB
HaCBIIIEHHBIX [1aPOB,
CIIO0COO0B U3MEPEHUS
BiaxkHocTH Habmronenue
KHIIEHUS TIPH TOHMKEHHOM
JIaBJICHUH, HarpeBaHUs U
IJIaBJICHUS

KPUCTAJUIMYICCKOI'O BCIICCTBA.

OO0bscHEHNE TPUHLIUIIOB
JIEUCTBHUS U YCIOBUI
0€30I1aCHOTO KCIIOIb30BaHUS
B IOBCEIHEBHON KU3HHU
TUTPOMETPA, IICUXPOMETPA,
Kasnopumetpa. 3yuenue
TEXHOJIOTHI MOJTyYeHUS
COBPEMEHHBIX MaTE€pPHAJIOB, B
TOM YHCJIe HAHOMAaTEPHAJIOB.
Pemenue pacy€THpIxX 3a1a4 ¢
SIBHO 3aJJaHHOW (PU3NUECKOU
MOJICNBIO C UCHOJIb30BaHUEM
ypaBHEHUS TEIJIOBOTO
Oananca. Pemmenne
KayeCTBEHHEIX 3a/1a4 C
OMOpOil HAa U3yYECHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U
(u3nueckre SIBICHHUS 110
TeMe. Pacrio3naBanme
(hu3HUYECKUX SIBICHUN B
y4eOHBIX OMbITaxX U
OKPY’KaIOIIeH KU3HU:

DKCIEepUMEHT

Penienue
MPAKTUYECKUX
3aJau

Bbubnuoreka
HOK
https://m.edsoo.ru
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nedopmarus TBEPIBIX Tel,
HarpeBaHUE U OXJIAXKJICHUE
T€JI, U3MEHECHUE arperaTHbIX
COCTOSIHUM BeEIeCTBA U
00BsICHEHHE UX HA OCHOBE
3aKOHOB ¥ (hOPMYJT
MOJIEKYJISIPHOI (PU3HKH.
Hcnonn3oBanue
MH(POPMAITMOHHBIX
TEXHOJOTHH IS TIOMCKa,
CTPYKTYPUPOBaHUS,
UHTEpIIpETaluy U
npecTaBIeHUs] UHPOPMAILTUH
IIPH TTOATOTOBKE COOOIIICHHI O
MPUMEHCHUH 3aKOHOB
MOJICKYJISPHOU (DU3UKH U
TepMO}lI/IHaMI/IKI/I B TCXHUKEC U
TCXHOJIOT'UAX

Nroro no paszneny

Pa3nea 4. DJJIEKTPOAUHAMHUKA

4.1

DIIeKTpOCTaTHKA

24

10

IIpoBenenue s3xkciepuMeHTa:
HU3MEPEHUE DIEKTPOEMKOCTH
KoHJeHcaropa. OneHka
aOCOJIIOTHBIX U
OTHOCHUTEIIBHBIX
MOTPEIIHOCTEN U3MEPEHUN
(U3NYECKUX BETUYMH.
W3yueHne npuHIUIIOB
JEICTBHS 3JIEKTPOCKOIIA,
3JIEKTPOMETPA,
KoHJeHcaTopa. M3ydyenue
MIPUHIIUIIOB JEHCTBUS U
yCIIOBUH 6€3011acHOTO

IIPUMEHEHHUSI B IPAKTUYECKO

JKU3HU, KOTTMPOBAJIBHOI'O

Penienue
MPAKTUYECKUX
3aJ1a4

becena

Bbubnnoreka
IHOK
https://m.edsoo.ru
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amnmnapara, CTpyHHOTO IpUHTepa.
Paccmorpenne dpuznaeckux
OCHOBaHHM 3JIEKTPOCTATUUECKON
3alIUTHI U 323EMJICHUS
3JIEKTPONIPHOOPOB. Penrenne
pacYETHBIX 3a4a4 C SIBHO
3aJIaHHOW (PU3HUYECKON MOJIEITBIO
C UCTIOJIh30BAHNEM OCHOBHBIX
3aKOHOB 1 (PopMyI
3NEKTPOCTATHKH. Pemenne
KaueCTBEHHBIX 33J1a4 C ONIOpOH
Ha U3yYeHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKHE
SABJICHUA 3JICKTPOCTATUKHU.
PacnioznaBanme pusmueckux
SIBIICHUH B YY€OHBIX OIBITAX U
OKPY’KaIOIEH KU3HU:
3JIeKTpU3aLus Ted,
B3aUMOJICHCTBUE 3aPsIIOB U
00BsICHEHHE UX Ha OCHOBE
3aKOHOB U (hopmy
anekTpoctatuku. Onrcanue
W3YYECHHBIX CBOWMCTB BEIIECTBA U
3IIEKTPUUECKUX SBJICHUM C
WCTIONIb30BaHUEM (PH3UUECKUX
BEIIUYHH: JJIEKTPUIECKUAN 3apsi],
HaIPSHKEHHOCTh
3JIEKTPUIECKOrO TOJI,
MTOTEHIINAN, Pa3HOCTh
MOTEHIIUAIIOB, AJIEKTPOEMKOCTD.
AHanmu3 GU3NYECKUX TPOILIECCOB
U SIBJIEHUH C HCIIOJIb30BaHHEM
(u3MUECKnX 3aKOHOB: 3aKOHA
COXPaHEHUS DIIEKTPHIECKOTO
3apsina, 3akoHa Kymnona. PaGora
B IpyMNIax Py aHaIN3e
JOITOJTHUTCIBbHBIX HCTOYHHKOB
WH(POPMAIIMH U TIOATOTOBKE
cOO0OIIEHUH O MPOSBICHUH
3aKOHOB 3JIEKTPOCTATHKH B
OKpY>Karolleu )KU3HU U




MNPUMEHCHHHU UX B TCXHHUKE

4.2

IlocTosTHHBII

AIEKTPUYECKUN TOK.

Toku Bpa3IMYHBIX
cpenax

14

IIpoBeneHue 3kcriepuMeHTa:
U3Y4YCHHE CMEIIAHHOTO
COEIMHEHUS PE3UCTOPOB;
u3Mepenne IJ]C uctounnka
TOKA M €r0 BHYTPEHHETO
COIIPOTHBIICHUS; HAOJIIOICHUE
anekTpoiinza. OueHka
a0COIOTHBIX U
OTHOCHUTEJIbHBIX
MOrPEIIHOCTEN U3MEPEHUI
(U3NYECKUX BETUYMH.
OOBbsicHeHHE IPUHIIUIIOB
JEUCTBHS U YCIIOBUI
6€3011aCHOT0 MPUMEHEHUS
aMIepMeTpa, BOJIbTMETPA,
peocTaTa, ICTOYHUKOB TOKa,
3JIEKTPOHArpeBaTeNIbHbIX U
IJIEKTPOOCBETUTENBHBIX
pudOpoOB, TEPMOMETpA
COIIPOTHBIIEHUS, BAKYYMHOT'O
JIM0J1a, TEPMUCTOPOB U
(oTope3ncTopos,
MIOJIyIIPOBOTHUKOBBIX
JMOJI0B, TAJIbBAHUKH.
Pemrenne pacu€THbIX 3a1a4 €
SIBHO 33/1aHHON (PU3NYECKOI
MOJIETIBIO C UCTIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB U (pOpMYJI
TeMbl «IlocTosHHBIN
ANEKTPUUYECKUHN TOKY.
PacnioznaBanue gpuznyeckux
SIBJICHUH B y4EOHBIX OIBITAX
U OKPY’KAFOIIEH )KU3HU:
JNEKTpUYECKas
MIPOBOJMMOCTb, TETJIOBOE,

DKCHEepUMEHT

IIpoekr

Bbubnuoreka
LHOK
https://m.edsoo.ru
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CBETOBOE, XUMUYECKOEC,
MarHuTHOE AeHCTBHS TOKA.
AHanu3 3JeKTPUUECKUX
SIBJICHUH W TIPOIIECCOB B
LICTISAX MOCTOSHHOTO TOKA C
HCII0Jb30BaHHUEM 3aKOHOB:
3ak0oH OMa, 3aKOHOMEPHOCTHU
MOCJIENOBATENHLHOIO 1
MapajuieIbHOTO COCTUHCHUS
MIPOBOIHUKOB, 3aKOH
Jxoynsa-Jlenua. Onucanue
M3YYEHHBIX CBOMCTB BEIIECTB
1 DJICKTPUYCCKUX SBJICHUH C
WCTIOJIb30BaHNEM (PH3HUECKIX
BEJIMYMH: DJICKTPHUCCKUI
3apsij, cuja ToKa,
IJICKTPUYCCKOE HANIPSDKCHHUE,
AJIEKTPUIECKOE
CONPOTHUBIIEHUE, PA3HOCTh
notenimanos, IJC, pabota
TOKa, MOIIIHOCTb TOKA.
Hcnonn3oBanme
MH(OPMAIIMOHHBIX
TEXHOJOTHH IS TIOMCKA,
CTPYKTYpUPOBaAHUS,
WHTEpIIpETAIIUU U
MIpeiCTaBICHHS HHPOPMAIIHH
MIPU TIOJITOTOBKE COOOIICHUI
0 MPUMEHEHUH 3aKOHOB
MOCTOSTHHOTO TOKA B TEXHUKE
M TCXHOJIOTHAX

Hroro no pasneiny

OBUIEE KOJIMYECTBO

YACOB I10 [TPOI'PAMME
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11 kiaace

No HauMenoBaHue Beero K_p j[_p HpOeKTLI MeToab! u GopMBI OpraHu3anuu Peanmzanust DJIeKTPOHHbIE
/ o0yueHusi. XapaKTepucTuKa BOCIIUTATEILHOIO (uudposbie)
I/ pa3saejioB U TeEM HacoB JAeSITeJIbHOCTH 00y4arouXxcst MOTEHIHAJIA o0pa3oBare/ibHbIE
nporpaMmmal pecypcsl
Pazpen 1. QJIEKTPOJANHAMMUKA
1.1 MarautHoe mose. 11 1 Tposeienue Junasnor Bubsnorexa
DneKTpoMarHuTHAs OKCIIEPUMEHTA: U3yUCHUE HOK
https://m.edsoo.ru
HHIY KIS MarHuTHOI'O MOJIsl KaTyHIKH 9KCHepI/IMeHT

C TOKOM; MCCJICIOBaHUE
IOEUCTBUSA IIOCTOSIHHOT'O
MAarHuTa Ha pamMKy C TOKOM;
HWCCJICOOBAHHIE SIBICHUS
3JIEKTPOMArHUTHOM
nHAyKuuu. OneHka
a0COJIFOTHBIX U
OTHOCUTEIILHBIX
MOTPELTHOCTEN U3MEPEHUN
(buzmuecKnX BEIUYHH.
OOBbsicCHEeHHE TTPUHIIUIIOB
JICUCTBUA U YCIIOBUI
0e30I1acHOro0 NPUMEHEHHU S
MOCTOSSHHBIX MarHUTOB,
3JIEKTPOMAarHUTOB,
AJIEKTPOJBUTATEIIS,
YCKOpHUTENEN 3JIEMEHTAPHBIX
YaCTHII, THIYKIIHOHHOMN
neuyd. Penienne pacy€THbIX
3aJ1a4y Ha IPUMEHEHUE
dbopmyn Tembl «MarHuTHOE
rnoje. DJIeKTpOMarHuTHast
UHAYKIUs». Pemenue
Ka4eCTBCHHBIX 3a/a4 C
OIOpPOM Ha U3YyUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U
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(bHSH‘—IeCKI/Ie SIBJICHUSI TEMBbI
«MarHuTHOE ToJIe.
DJeKTpOMarHuTHas
nHayKIus». Onpenenenne
HaIpaBlICHUS BEKTOpPa
WHAYKIUY MarHuTHOTO MOJIS
MPOBOJHUKA C TOKOM, CHUJIBI
Awmmnepa u cunsl JlopeHna.
PacnioznaBanue puznyecKux
SIBJICHWI B y4€OHBIX OTBITaX U
OKPY’KAIOILEH KHU3HU:
B3aMMOJICHCTBHE MAarHUTOB,
3JICKTPOMArHUTHASI UHAYKIUS,
JIeCTBUE MAarHUTHOIO MOJI Ha
MIPOBOJIHUK C TOKOM U
JIBUXKYLIUKCS 3apsa. AHanu3
3JICKTPOMArHUTHBIX SIBJICHUH C
HCTOJIb30BAaHUEM 3aKOHA
3JIEKTPOMAarHUTHOW MHAYKIIWH.
Onucanue U3y4yeHHBIX CBOWCTB
BCUICCTB 1 3JICKTPOMAIrHUTHBIX
SIBJIEHUM C UCIOJIb30BAHUEM
(hu3nUeCcKUX BEITNYNH:
UHAYKIHUS MarHUTHOTO MOJI,
cwia Ammepa, cuna JlopeHna,
WHAYKTUBHOCTb KaTyYIIKH,
SHEPTUS AJIEKTPUUECKOTO U
MarHuTHOTO MOJIeN

Hroro no pazgeny

Paznen 2. KOJIEBAHUS U BOJIHbBI

2.1

MexaHu4decKkue u
AJIEKTPOMArHUTHBIC
KOoJIcOaHusA

11

9

Uccnenosanue napamerpos  [Ipoekt
KoJe0aTenbHONU CUCTEMBI —

Nepro/ia, YacTOThHI, becena
aMIUTATYAbI U (Pa3sl

Kosie0aHui (IPYKUHHBIHA

W/AJIM MaTeMaTUYECKUMA

MasTHUK). Habmronenue

Bbubnnoreka
HOK
https://m.edsoo.ru
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3aTyXarIIUX KOJICOaHHIHA.
Hccnenosanne cBOUCTB
BBIHYKJICHHBIX KOJICOAHUH.
Habmonenue pe3onanca.
IIpoBeneHue 3KcrIepuMeHTa:
HCCIEA0BaHUE 3aBUCUMOCTH
MepPHOJIa MAJIBIX KOJICOAHHIA
rpy3a Ha HUTH OT JJIMHBI
HUTHU U MaCChI TPy3a;
HCCIE0BAHUE TIEPEMEHHOTO
TOKA B LIETIH U3
MOCJIeI0BATEIHLHO
COEIMHEHHBIX KOHJEHCATOpa,
KaTYIIKH U PE3UCTOpa.
Onenka abCONMIOTHBIX U
OTHOCHUTEIIbHBIX
MOrPEIIHOCTEN U3MEPEHUI
(U3NYECKUX BETUYMH.
OObscHeHrEe TPUHIIUIIOB
JIEUCTBUA U YCIIOBHI
0€3011acHOT0 MPUMEHEHUS
AJIEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKa, JINHUH 3JIEKTpoIepeay.
Pemenue pacy€THpIxX 3a1a4 ¢
SIBHO 3aJJaHHOW (pU3MUECKOU
MOJICIBIO C UCIIOJIB30BAHUEM
OCHOBHBIX 3aKOHOB U ()OPMYIL,
OIIMUCHIBAOIINX MEXAaHNYCCKHE U
QJICKTPOMArnuTHBIC KoJIeOaHus.
Onuncanne MEXaHUUECKUX U
3JIEKTPOMATHUTHBIX KOJIeOaHUH
C UCIIOJIb30BAHUECM (1)I/ISI/ILICCKI/IX
BCJIMYHMH: ICPUOA U 4aCTOTa
Koje0aHui, aMiinTyaa u dasa
KoJIeOaHMi, 3apsT ¥ CHJIa TOKA B
TapMOHHUYCCKUX
OJICKTPOMArHMUTHLIX




kojeOaHusx. Pemenne
Ka4eCTBEHHBIX 3a/1a4 C OMOPOH
Ha U3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH,

OITMCBHIBAIOIINEC MCXAaHHYCCKHE U

ANIEKTPOMArHUTHBIE KOJICOAHMSI.
Pabota B rpynmax npu
IUIAaHUPOBAHUH, ITPOBEICHUH
MHTEPIPETALNN PE3yIbTATOB
OITBITOB, U aHAJIU3E
JIOTIOJIHUTENILHBIX HCTOYHUKOB
nH(pOpPMAITUH 10 TeMe

2.2

MexaHu4ecKkue u
AJIEKTPOMArHUTHBIE
BOJTHBI

N3yuenue obpazoBanus u
pacupocTpaHeHUs
TIOTNIEPEYHBIX U MPOIOIBHBIX
BoaH. HaOmronenue
OTPaXECHUS U MPEOMIICHUS,
nHTepdepeHnn U TudpaKun
MEXaHUYECKUX BOJIH.
Habmtonenue cBsi3u TpoMKOCTH
3BYKa M BBICOTHI TOHA C
aMIUTUTYI0M U 4aCTOTOMN
KOJIeOaHU, 3BYKOBOTO
pe3onanca. MccnenoBanue
CBOWCTB 3JIEKTPOMarHUTHBIX
BOJIH: OTpakeHHeE,
npeoMIIeHHE, TTOJISIPH3aLus,
TG pakus, UHTephepeHIus.
N3yueHue ycnoBuil nu3nydeHus
3JIEKTPOMArHUTHBIX BOJIH,
B3aMMHOM OpUEHTALIUU
BekTopoB E, B, v B
3JIEKTPOMArHUTHOU BOJIHE.
N3yueHue npruMeHeHUs
3JIEKTPOMArHUTHBIX BOJIH B
TeXHUKE U ObITy. OOBsICHEHUE

MIPUHLUIIOB IEUCTBUS U YCIOBHM

0e301acHOr0 NPUMEHEHHSI
MY3bIKaJIbHBIX HHCTPYMEHTOB,
yJIBTPa3BYKOBOW JMarHOCTHKH B

OKCIIEpUMEHT

Penienue
MPAKTUYECKUX
3aJ1a4

bubnuoreka
HOK
https://m.edsoo.ru



https://m.edsoo.ru/

TE€XHHUKE U MEIHULIUHE, pafapa,
paauonpruEéMHUKA, TEIIEBU30PA,
aHTeHHbl, Tenedona, CBU-neun.
Pemenne pacuéTHeIx u
Ka4eCTBEHHBIX 3a/1a4 C OMOPOH
Ha U3y4YEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH,
OIMCHIBAIOIIMEPACTIPOCTPAHECHUE
MEXaHWYECKUX U
3JIEKTPOMAarHUTHBIX BOJIH.
Hcnons3zoBanue
HHGOPMALMOHHBIX TEXHOIOTUI
JUTS TIOMCKA, CTPYKTYpPUPOBaHMUS,
UHTEpIpeTalu 1
IpeacTaBiIeHus: HHGopMauuu
IIpH TTIOATOTOBKE COOOIIEHMI 00
UCIIOJIb30BaHUU
3JIeKTPOMArHUTHBIX BOJIH B
TE€XHHKE. YYacTHE B TUCKYCCHU
00 3JIEKTPOMArHUTHOM
3arpsI3HEHUM OKPY KAFOIIEH
cpenpl. PaboTta B rpynmax mpu
IIJIAHUPOBAHMH, TIPOBECHUH H
WMHTEpIPETAlUN PE3yIbTaTOB
OIBITOB U aHAJIN3e
JIOTIOJTHUTENBHBIX UCTOYHHKOB
UHQOPMAITUH IO TEME

2.3

Onrtuka

10

N3yuenue sBI€HUS IOTHOTO
BHYTPEHHETO OTPAKEHHUSI, €r0
IIPUMEHEHHUSI B CBETOBO/IE.
N3ydenue moaenei
MHUKPOCKOIIa, TEJIIECKOIA.
[Tonyuenue cnekrpa ¢
ITOMOLIBIO IPU3MBI U
TUGPaKIUOHHON peréTKH.
N3mepenue nokaszarens
MIPEIOMJIEHUS CTEKIIA.
HccnenoBanue CBOMCTB
M300paKeHU B InH3aX.

IIpoekr

becena

Bubnnoreka
1IOK
https://m.edsoo.ru
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OOBsicHeHNE TPUHIUIIOB
JEUCTBHS U YCIOBUU
0e301acHOro MPUMEHEHHSI
OYKOB, JIyNbl, (hoToanmapara,
MIPOEKIIMOHHOT'O armapara,
MHKPOCKOIIA, TEJIECKOTIa,
BOJIOKOHHOHN OTNTHKH,

I PaKITMOHHOMN PEIETKH,
nojspousa. Pemenue
pacu€THBIX 3a/1a4 C SIBHO
3aJIaHHOW (PU3MUYECKOM MOJICIIBIO
C UCTIOJIb30BAHNEM OCHOBHBIX
3aKOHOB ¥ (popmy
r€OMETPUYECKON ONTHKHU.
ITocTpoenue u onucanue
M300paXeHHs, CO3/1aBaeMOT0
MJIOCKUM 3€pKaJIOM, TOHKOU
nuH30H. PaccmoTpeHune
IIpeIeI0B MPUMEHUMOCTH
r€OMETPUYECKON ONTHKHU.
PacnioznaBanue Qu3muecKux
SIBIICHUH B OTIBITAX U
OKPYKarOIIeH KU3HHU:
IIPSIMOJIMHENHOE
pacnpocTpaHeHHe CBETa,
OTpakeHue, MPEIIOMIICHHE,
uHtepdepenuus, qudpaxuus u
NOJISIpU3AIHS CBETA, TUCTIEPCHUs
cBeta. M3yueHue ycioBuii
HAOJIIOJICHHUSI MAKCUMYMOB U
MUHUMYMOB B
HHTEPPEPEHINOHHON KapTHHE
OT ABYX CHH(]a3HBIX
KOT€PEHTHBIX UCTOUHHKOB.
VYcnoBue HAOIIOAEHNS TJIABHBIX
MaKCHUMYMOB ITpH MaICHUN
MOHOXPOMATHYECKOTO CBETA Ha
TUQPaKIHOHHYIO PEIIETKY.
AHanu3 ONTUYECKUX SIBICHUM C
WCTIOJIb30BaHUEM 3aKOHOB!
3aKOH MPAMOJIMHENHOTO
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3

3

pacmpocTpaHEeHHUs CBETa, 3aKOHBI
OTPaKCHHUS CBETA, 3aKOHBI
npesnomiieHus ceera. Onucanue
ONTUYCCKUX SBIICHUIM C
HCTOB30BaHUEM (PU3HUECKUX
BeJHYHH: (JOKYCHOE pPacCTOSHUE
Y ONITUYECKAs CUJIa JINH3BI

Paznen 3. OCHOBBI CIIEHIUAJIBHON TEOPUMH OTHOCHUTEJBHOCTH

3.1 OcHoBEI crieiinaabHOu 4
TEOPHUHU
OTHOCHUTEJIbHOCTH

1

Penrenne kaueCTBEHHBIX
3aJ1a4 ¢ Oopou Ha
M3yYEeHHBIE TTOCTYIaThI
CTO. Ucnoap3oBaHue
WH(GOPMaITMOHHBIX
TEXHOJIOTHUM IJIS TIONCKa,
CTPYKTYpUPOBaHUS,
WHTEPIIPETALNU U
MpEACTaBICHUS
uH(popMauu npu
MHOJATrOTOBKE COOOIECHHUIT O
rpaHuliax TPUMEHUMOCTH
KJIACCHUECKOU MEXaHUKU U
ocaoBax CTO

becena

OKCIIEpUMEHT

Bubnnoreka
HOK
https://m.edsoo.ru

Hroro no pazgeny 4

Paznea 4. KBAHTOBAS ®U3UK

A

4.1 DnaemMeHTHI KBAHTOBOM 6
OIITUKH

Habmonenne poroobdexra J[pamor

Ha YCTaHOBKE C IIMHKOBOM

wiactuHol. cenenopanne  [IpakTukym
3aKOHOB BHEITHETO

dbotoaddexra. O0bsicHEHHE

OCHOBHBIX IPUHIIMIIOB

JIGP'ICTBPISI TEXHUYCCKUX

YCTPOMCTB, TAKUX KAK:

Bbubanoreka
LHOK
https://m.edsoo.ru
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(borosnemenT, HOTOIATUHK,
coiHeyHas Oarapes,
CBETOJMOJ; U YCIIOBUM UX
06e30macHOro NMPpUMEHEHUS B
IPAKTUYECKOU KU3HU.
Pemenue pacuérHeix 3a1au
C SIBHO 3aJIaHHOU
(buznueckol MOJIEIbIO C
HCIIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB U (hopMyJT
KBAaHTOBOU OINTHKH.
Pemenne kauecTBEHHBIX
3aJ1a4 ¢ ONopoil Ha
M3y4YCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOM
ontuku. Pacnmo3naBanue
(buznyeckux sIBIICHUH B
Y4eOHBIX OMBITAX:
thorosnexrpuueckuii 3pdexr,
CBCTOBOC JJaBJICHHC. Ormmcanne
HN3YYCHHBIX KBAHTOBBIX
SIBJIEHUM U IIPOLIECCOB C
HCIIOJIB30BaAHUECM (1)I/I3I/I‘ICCKHX
BCJIMYHH: CKOPOCTb
QJICKTPOMAarHuTHLIX BOJIH,
JJIMHAa BOJHBI M 4aCTOTa CBCTA,
SHEPrus U UMITYJIbC (DOTOHA

4.2

Crpoenue atoma

HN3yuenue mojzienu onbita Jnanor
Pezepdopna. [Iposenenue
IKCITEPHMEHTA IT0 IIpakTKyM
HaOIIOICHUIO TMHEHYaTOTO

crnekTpa. Onenka

a0COIOTHBIX U

OTHOCHUTEIIbHBIX

MOTPELIHOCTEN U3MEPEHUN
(bu3znvecKux BEIUYHUH.

H3yuenue moaenu aroma:

Tomcona, miiaHeTapHoOu

bubnnoreka
LHOK
https://m.edsoo.ru
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MO/JIEJIM aTOMa, MOJEIIHN
aroma bopa. U3yuenue
CIIEKTpA YPOBHEUN SHEPIrUU
aToMa BOAOPO/aA.
OO0BsCHEeHNE TPUHITUIIOB
JICHCTBUSA U YCIIOBUH
0e30I1acHOr0 MPUMEHEHUS
CIIEKTPOCKOIIa, J1a3epa,
KBAaHTOBOT'O KOMITBIOTEPA.
Pemenne kauecTBEHHBIX
3a71a4 C OMOPOi Ha
WM3y4YCHHBIC 3aKOHBI,
3aKOHOMEPHOCTU U
(bu3nueckue sIBICHUS IO
teme «CTpoeHue aroma
PacnoznaBanue pusnueckux
SIBJICHUH B y4€OHBIX OTBITAX:
BO3HUKHOBEHHE JTUHECHYATOTO
CIIEKTpA U3IIyYCHUs. AHAIU3
KBAaHTOBBIX IIPOIECCOB U
SIBJICHUH C WCHOJIL30BaHHEM
noctynatoB bopa

43

ATOMHOE Aap0

N3yuenne 3KxCnepuMEeHTOB,
JIOKa3bIBAIOIINX CIOKHOCTh
CTPOEHHUS] aTOMHOTI0 S/Ipa.
HccnenoBanue TpekoB
yacTUIl (110 TOTOBBIM
dbortorpadusm). U3yuenue
SIACPHBIX CHJI, SITIEPHBIX
peakiuii CuHTEe3a U pacrnaja,
TEPMOSIIEPHOTO CUHTE3A.
HN3ydenue HyKJIIOHHOU
moaenu sapa I 'erizendepra-
NBanenko. OObsicHEHNE
YCTPOMCTBA U TPUMEHEHUS
JI03UMETPA, KAMEPBI
Bunbscona, ssmepHoro
peakTopa, aTOMHOU OOMOBI.

becena

Penienue
MPAKTUYECKUX
3aJ1a4

bubnnoreka
HOK
https://m.edsoo.ru
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Pewmenue 3agau ¢ onopoit Ha
IOJIy4YE€HHBIE 3HAHUS, B T.4.
0 3apsJic 1 MaCCOBOM YHUCJIE
sapa. PactiosHaBanue
(busnveckux sIBIICHUH B
y4eOHBIX OMBITaX U B
OKPY’KarOILIEH KU3HU:
€CTECTBEHHAA U
HCKYCCTBEHHAs
panroakTUBHOCTh. Onucanue
KBAaHTOBBIX IBJICHUH U
IIPOLIECCOB C UCIIONIB30BAHUEM
(hU3UUECKUX BEIHYMH: IEPUOJT
noJtypacrnaja, 3Heprusi CBSI3H
ATOMHBIX Si7EP, Ae(EKT MacChl
siapa. AHanu3 IpoueccoB U
SIBJICHUH C UCIOJIb30BAHUEM
3aKOHOB U MOCTYJIATOB: 3aKOH
COXpaHEHUS IEKTPHUIECKOTO
3apsia, 3aKOH COXpaHEeHUs
MacCOBOTO YHCJa, TOCTYJIaThI
Bopa, 3akoH pagroaKTUBHOTO
pacmajna. Ydactue B pabote
KpYTJIOTO CTOJIa
«DyHaaMeHTaJIbHbIC
B3auMoJieicTBus. EnuHcTBO
(bu3nvecKokapTHHBI MUPay.
Hcnonp3oBanue
“H(pOpMALMOHHBIX
TEeXHOJIOTHH JJIs1 TIONCKA,
CTPYKTYpPUPOBaHMUS,
MHTEPHPETALHNH U
MpeCcTaBIeHUsT HHPOPMAIIUH
MIPY TTOATOTOBKE COOOIIEHUH O
NPUMEHEHNH 3aKOHOB
KBAaHTOBOU (PU3MKHU B TEXHHUKE
1 TEXHOJOTHSIX,
9KOJIOTHYECKHUX aCHEKTaX
SIAEPHON HEPTreTUKHU
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Pa3znea 5. QJJIEMEHTBI ACTPOHOMHUHU U ACTPO®U3UK

5.1 DnemeHTbI 7 1
aCTPOHOMUU U
acTpopU3UKH

n

IToaroroBka cooO1eHHIT 00 DKCIEpUMEHT
JTanax pa3BUTHUS
acTpOHOMHH, O npukiIaaHoM  J(maor
Y1 MUPOBO33PEHUYECKOM
3HAYEHUH ACTPOHOMHH, O
MeTOoax MOJTy4YeHUs HayYHBIX
ACTPOHOMHUYECKUX 3HAHUMH,
OTKPBITUSIX B COBPEMEHHOM
actpoHoMuu. M3yuenue
COBPEMEHHBIX
MpeJICTaBICHUN O
MIPOUCXOKACHUHN U IBOJIIOIIHI
Connua u 38€37. M3yuenue
THIIOB T'aJIAKTHK,
paaroraiakTUK U KBa3apoB.
N3ydenue nBrxeHus
HEOECHBIX TeJI, IBOIIOLINHI
3BE311 1 BeeenHoid,
MPOIIECCOB, MPOUCXOALIUX B
3BE371aX, B 3BE3JHBIX
CHCTEMaX, B
MEKTaJTaKTUYECKOM cperie,
MacIITaOHOU CTPYKTYPBI
Bceenennoif. O0bsicHeHHE
pacuupenus Beenennoit Ha
OCHOBE 3aKkoHa Xa00u1a.
[ToaroroBka k 00CYXICHUIO
HEepelIeHHBIX IpobiieM
actpoHomuu. [IpoBenenue
HaOJIIOIeHNIT
HEBOOPYKEHHBIM TJIa30M C
HCIIOIL30BaHUEM
KOMITBIOTEPHBIX MPHIIOKEHUN
JUISL ONIPEACIICHUS MOJI0KEHUS

Bubnnoreka
IHOK
https://m.edsoo.ru
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HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHEIE
co3Be3aus CeBepHOTO
TIOJTyIAPHSI U IPKUE 3BE3IBI.
IIpoBenenme HaOIIOACHUI B
teneckon JIyHsl, IIaHET,
Mieygnoro Ilytu. Yuactue B
JIUCKYCCHHU O HEPEIIEHHBIX
pobaeMax acCTpOHOMHUHN

Hroro no pazaeny 7

Pa3znen 6. OBOBIIAIOIIEE ITIOBTOPEHUE

6.1 OO0oO6maromiee 7
ITOBTOPCHHE

Yyacrtue B quckyccum o Jlucckyccust
posin GUBUKU U
aCTPOHOMUH B
pa3nuuHbIX chepax
NEeSITeTLHOCTH
yenoBeka. [loaroroska
CcOoOOI1IIeHU 0 MecTe
(dbu3nYecKon KapTHUHBI
MHUpa B Py
COBPEMEHHBIX
MPEICTABIICHUN O
npupoje. BeimosHeHne
yueOHBIX 3aIaHHH,
JIEMOHCTPUPYIOIIHX
OCBOEHHE OCHOBHBIX
MOHATUM, GU3NYECKUX
BEJIMYMH U 3aKOHOB
Kypca ¢usuku 10—11
KJIacco

becena

Bubnnoreka
IHOK
https://m.edsoo.ru
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https://m.edsoo.ru/

OBILEE KOJIMYECTBO 68 4 7 3
YACOB IO TIPOTPAMME

OLHEHOYHBIE MATEPUAJIbI

10 kiacca
Hrorosslii T ecT
1 BapuaHt
Yacts 1
Al. Kakoe Te10 U3 NepeuncieHHbIX HUKE OCTaBIISIET BUIUMYIO TPAEKTOPHIO?
1) Kamens, nanaroniuii B ropax 2) Msi4 BO BpeMsi UTpbl 3) JIbDKHMK, IPOKIIAIbIBAOIINNA HOBYIO Tpaccy 4) Jlerkoartier,

COBepI_HaI-OH_II/Iﬁ IIPBDKOK B BBICOTY

A2. Bo Bpems 1ojibeMa B TOpY CKOPOCTh BEIIOCUTIENCTA, JBUTAIONIETOCS IPSIMOJIMHEHHO U PABHOYCKOPEHHO, H3MEHMIIAch 3a 8 ¢ oT 5 M/c 10 3 M/c.
[Ipu 5TOM yCcKOpeHHe BETOCUTIETUCTa OBLIO PaBHO
1)-0,25 m/c2 2) 0,25 m/c2 3) -0,9 m/c2 4) 0,9 m/c2

A3. Ha pucyHke npejacTaBieH rpaguk 3aBUCMOCTH MTPOESKIUH
MyTh MPOLUIO TEJIO 3a UHTEPBAJI BpeMeHH OT 2 10 8§ ¢?
1)32m 2)20m 3)16Mm 4)8 ™M

CKOPOCTH Teja OT BpeMeHH. Kakoi

A4. Touka IBUKETCSI C TOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO I10 2 4 6 8 se OKpyxHocTH paguyca R. Kak
W3MEHUTCS [IEHTPOCTPEMUTENIBHOE YCKOPEHNE TOUKHU, €CJIN €€ CKOPOCTh YBEIMYUTH BABOE, @ PAIANYC OKPYKHOCTH BIABOE YMEHBILIUTH?
1) ymensmuTcs B 2 pasza 2) yBenuuutcs B 4 pasza 3) yBenuuutes B 2 pasza 4) yBenuuuTcs B § pa3

AS5. Kakoe yckopeHue npuoOpeTaeT Teno Maccoi 5 Kr nox aeiicrsuem cuisl 20 H?
1) 0,25 m/c* 2) 4 m/c? 3) 2,5 m/c? 4) 50 m/c?

A6. UenoBek Be3 IBYX OJIMHAKOBBIX JIETeH Ha CaHKaX [0 TOPU30HTAIBHOM J1opore. 3aTeM ¢ CAaHOK BCTaJl OJMH peOEHOK, HO YEJIOBEK MPOI0JIKal
JBUKEHUE C TOM K€ MOCTOSIHHOM cKOpocThi0. Kak n3meHunach cuiia TpeHust mpu 31oM?
1) He u3MeHuIach 2) yBenuuuiach B 2 pasza 3) ymensmmiach B 2 paza  4) yBenuumiach Ha 50%

A7. Teno maccoii 2 Kr IBHIKETCSI CO CKOpOCThIO 3 M/c. KakoB umrynsc Tena?
1) 5 xkr-m/c 2) 6Kxr-M/C 3) 1 kr-m/c 4) 18 xr-m/c

AS8. XokkeitHas maiiba maccoit 160 r netut co ckopoctbio 36 kM/4. KakoBa ee KuHeTHueckast SHeprus?
1) 1,6 Ix, 2) 104 Ix, 3) 0,8 Ik, 4) 8 Ix



A9. Tuddy3us B TBEpABIX TENAX MPOUCXOAUT MEAJICHHEE, YEM B ra3ax, TaK Kak
1) MoneKkybl TBEpJOTO Teja TKENee, YeM MOJIEKYJIbI ra3a

2) MOJIEKYJIBI TBEPAOTO Teja 0OJIbIle, YeM MOJICKYJIbI rasa,

3) MoJIeKyJIbI TBEPAOTrO Tela MEeHee MOIBUKHBI, YeM MOJICKYJIbI Ta3a

4) MOJIeKyJIbl TBEPJOTO TEJIa B3aUMOACHCTBYIOT ciabee, 4eM MOJIEKYJIbI ra3a

A10. Kak u3MeHUI0Ch IaBJICHUE UICaTbHOTO Ta3a, €CIIM B JAHHOM 00BbeMe CKOPOCTh KaX A0 MOJIEKYJIbl YMEHBIIWIACH B 2 pa3a, a KOHIEHTpaIus
OCTajach HEM3MEHHOM?

1) yBenuuuiiocs B 4 pasa, 2) yBeJIMYUIIOCH B 2 pasa, 3) HE U3MEHUJIOCK, 4) ymeHbIInIOCh B 4 paza
Al1. Kakoe u3 npuBeIeHHBIX HUXKE BBIPAXKEHUH COOTBETCTBYET (hopMyJie KOJMUeCTBa BelecTa?
1) 2) 3) 4) v

A12. Bo3ayx B KOMHaTe COCTOMT M3 CMECH T'a30B: BOJOPOAA, KUCIOPO/Ia, a30Ta, BOASHBIX MAPOB, YIIIEKUCIIOro raza u ap. Kakoi u3 ¢puznueckux
apaMeTpoB ATUX ra30B 0053aTEIbHO OJIMHAKOB IIPU TEIIOBOM PAaBHOBECHH?
1) naBnenue 2) Temneparypa 3) KOHILIEHTpaLus 4) MI0THOCTH

A13. T'a3 coBepumn paboty 400 J[>k, ¥ mpu 5TOM €ro BHYTpEHHsIsl SHeprus ymenbiuiachk Ha 100 . B atom nporecce ras
1) momyumn konuuectBo TeroThl 500 [x 2) momyunn konudecTBo Ter1oTsl 300 Ik
3) otman xonumvectBo TermoThl 500 JIx 4) otaan komuyecTBO TerioTel 300 Ik

Al4. Ot BoagHOM KaIuy, 00J1agaBIIeH 3aps/ioM +(, OTIEINIACH KaIUIs C 3JIEKTPUUYECKUM 3apsaaoM —q. Kakum cTain 3apsii octaBuieiics Kami?
1) +2q 2)+q 3)—q 4) -2q

A15. JIBa Tou€UHBIX 3apsiia IPUTATUBAIOTCA APYT K IPYTY TOJIBKO B TOM CIIydae, €CIIU 3apsbl
1) OIMHAKOBBI 10 3HAKY U [0 MOJLYJIIO

2) OIMHAKOBBI 110 3HAKY, HO 0053aTEIbHO Pa3IMYHbI 10 MOJIYJIIO

3) pa3iaMuHbI IO 3HAKY U JII0ObIE IO MOTYJIIIO

4) pa3iauuHBbI 110 3HaKy, HO 0053aTeIbHO OJIMHAKOBBI 110 MOJYJIIO

A16. Hanpsoxenne Ha KoHIIax pe3uctopa paBHo 60 B, cuna Toka B pe3ucrope paBHa 3 A. Uemy paBHO COPOTUBIICHHUE pe3ucTopa’?
1) 0,04 Om 2) 0,05 Om 3)20 Om 4) 180 Om

A17. 51C ucrounuka pasHa § B, BHemHee conporusnenue 3 Om, BHyTpeHHee conporuiieHue 1 OMm. Cuna Toka B IOJHOW LIENHU paBHA
1)32 A 2)25 A 3)2A 4)0,5 A

Yactnb 2



B1. Bo BpeMsi peMOHTa 3JIEKTPOIUIUTKY YKOPOTHIIM €€ criupaib. Kak M3MEHWINCh [TPU 3TOM COIIPOTUBIIEHHUE CIIMPAJIH, CHJIa TOKAa U MOIIHOCTh
neKTporuTKu? HanpsbkeHne B CeTH OCTaeTCsl HEU3MEHHBIM.
K kaxx0ii mo3uiuu nepBoro crondia noadepruTe COOTBETCTBYIOIIYIO MTO3HUIIMIO BTOPOTO CTOJIONA U 3aMUIINTE B TAOJIHUILY.

dusnueckas BeIMYUHA 3mMmeHeHnne BeTUIHUHEI
A) conpoTHUBIICHUE CITUPATH 1) yBenuuuTcst

b) cuna Toka B ciupanu 2) yMeHbILIaeTCs

B) BeIICISIIOIIIASICS MOIITHOCTD 3) He U3MEHUTCS

B2. ITocTaBbTe B COOTBETCTBHE (DU3UYECKYIO BEIMUMHY M enuHUIly ee u3mepenus B CH.
®usnyeckas BeIMunHa EnHUIA BETMYUHBL

A) cKOpOCTh 1) m/c?

Bb) myth 2) kr-m/c

B) umnynec 3) kr-m/c?

I') yckopenue 4) m/c
S)Mm

K kax110#1 Mo3uIiny mepBoro cTodia mo10epruTe COOTBETCTBYIOILYO TIO3UIIMEO BTOPOTO CTOJIONA U 3aMUIINTE B TAOJIUILY.

Yacrp 3

C1. /IBa HenoasmxubIx 3apsaaa 0,5 HKn u 4 1K HaxondTcst B BakyyMe Ha paccTosHUM 6 ¢M ApyT OT Apyra. Uemy paBHa KyJIOHOBCKasl CHJIa
B3aMMOJICHCTBUS MEXKy HUMU?

C2. ABToOMOOUIIL Maccol 2 T ABMXKETCS IO BBITYKIOMY MOCTY, UMeroIIeMy paauyc kpuBu3Hbl 200 M, co ckopocThio 36 kM/u. Haligure cumy
HOPMAaJIbHOTO JIaBJICHUS B BEPXHEH TOUKE TPACKTOPHH.

C3. Tenexxka Macco 2 Kr, ABUKYIIAACS CO CKOPOCTHIO 3 M/C, CTAIKMBACTCS C HEMOABMXKHOM TEJIEKKOM Maccoi 4 KT U creruisieTcs ¢ Heil. Uemy
OyZeT paBHA CKOPOCTh 0OEUX TEeJIeXeK MOcie B3auMoAecTBUsA?

HToroselii TecT
2 BapHaHT
Yactil

Al. Uccnenyercs nepemenieHre 6ab0uku U tomaan. Moieiah MaTeprualbHOM TOYKH MOXKET MCTIOIb30BaThCS TSI OTIMCAHUS IBMKEHUS
1) TonbKO Nomanau 2) Tonbko 6ab0UKH 3) u nomaau, u 6abouKu
4) Hu nomanu, HU 0a60UYKU

A2. CaHKU cheXalli ¢ OJJTHOM FOpKU U BhEXaIu Ha Apyryro. Bo Bpemst mogbeMa Ha rOpKy CKOPOCTbh CAHOK, ABUTABIINXCS MPSMOJIUHENHO U
PaBHOYCKOPEHHO, 3a 4 ¢ u3MeHunach ot 43,2 km/a 10 7,2 km/u. [lpuy v ™ 9TOM MOAYJb YCKOPEHHUs ObLT paBeH

1) 2,5 m/c> 2) 2,5 m/c? 3)3,5 m/c? 435 4 /e




A3. Ha pucynke npenctaBiicH rpauk 3aBHCHMOCTH IPOSKIIMKM CKOPOCTH Tella OT BpeMeHH. Kakoii myTh MPOILIO TEJIO 3a HHTEPBaI BpeMeHHu oT 0
mo 3 ¢?
1)32m 2)20 ™ 3)16m 4) 8 m

A4. MatepuanpHasi TOYKa ABMXKETCS MO OKPY>KHOCTU € TIOCTOSTHHON MO MOJAYJIIO CKOPOCThI0. Kak M3MEHUTCS MOYyJb €€ LIEHTPOCTPEMHUTEIHLHOTO
YCKOPEHUS, €CJIM CKOPOCTh TOUKH YBEIUUYUTH B 2 pa3a’?
1) He u3MeHuTCS 2) yMEHBIIUTCSA B 2 pasa 3) yBenuuntcs B 4 paza  4) yMEHBIIHUTCS B 4 pasza

AS. JIerkonoaBI>XHYIO TEIEKKY Maccoil 3 Kr ToJikaroT ¢ cuiioid 6 H. YckopeHue Tenexku B MHepLIHAIbHON CUCTEME OTCUETa PaBHO
1) 18 m/c? 2) 1,67 m/c? 3) 2 m/c? 4) 0,5 m/c?

A6. Yenoek Be3 peOeHKa Ha CAaHKAX MO TOPU3OHTAIILHOMN JOpOre. 3aTeM Ha CAHKHU CEJI BTOPOM Takoil ke peOeHOK, HO YEJIOBEK PO 10K
JBUKEHHE C TOU e MOCTOSHHON CKOpocThio. Kak n3MeHunach cusia TpeHusl mpu 3ToM?

1) He u3meHunace 2) yBelIuyuiach B 2 pasa

3) ymenbmiace B 2 pasa 4) ysenuuunach Ha 50%

A7.Teno maccoii 4 Kr IBUKETCS cO cKopocThio 3 M/c. KakoB ummymbc Tena?
1) 1 kr-m/c 2) 0,75 kr-m/c 3) 24 kr-m/c 4) 12 xr-m/c

AS8. Manpunk nondpocun GpytdosbHbIi Msu Maccolt 0,4 Kr Ha BeIcoTy 3 M. Ha ckobKO M3MeHHIaCh MOTEHIMANIbHAS SHEPTHst Msda?
1)4 Ix, 2) 12 JIx, 3) 1,2 Ix 4) 7,5 dx

A9. Kakoe siBeHHE JOKa3bIBACT, YTO MEXKILy MOJIEKYJIAMH JIEHCTBYIOT CHIIBI OTTAJIKUBAHUS ?
1) nudpdysus, 2) OpOyHOBCKOE BM)KEHUE, 3) cMaunBaHue,
4) CyIIeCTBOBAaHUE CUJT YIIPYTOCTH

A10. BHyTpeHHss SHEprus Tena 3aBUCUT
1) TONBKO OT CKOPOCTH Tena 2) TOJIBKO OT MOJIOKEHHUS ITOTO TEJIa OTHOCUTENIBHO IPYTUX TEJ
3) TOJBKO OT TeMIepaTyphl Tena 4) ot TeMIiepaTypsl U 00beMa Tena

A1l. Yto onpenensieT mpou3BeaeHNE kT?

1) naBneHue uacabHOTO raza  2) abCOTIOTHYIO TEMITepaTypy UACTBHOTO raza
3) BHYTPEHHIOIO SHEPTHUIO UACATHLHOTO raza  4) CPeTHIOI0 KHHETHYECKYIO SHEPTHIO MOJICKYJIBI

A12. Temnepatypa tena A paBHa 300 K, remneparyps! Tena b paBaa 100 °C. Temneparypa Kakoro U3 Te€J MOBBICUTCS IIPU TEIIOBOM KOHTAKTeE?
1) Tena A 2) tena b 3) TemmepaTypsl TeNl HE U3MEHSIOTCS
4) Temnepatypsbl TEJI MOTYT TOJIBKO IOHUXKATHCS



A13. UneanpHblil a3 nomyunit koiaudecTBo TerioTsl 300 [k, u BHyTpeHHsist sHeprus raza yBenuuwiachk Ha 100 Ix. [Ipu stom
1) ra3 cosepmma padoty 400 JIx 2) ra3 coepurit padoty 200 JIx
3) Hax razom coepmmtn padoty 400 Jlx 4) nazg razom cosepimiau padory 100 Ix

Al4. K BogstHO# Karuie, MeBIIeH 3aps/ +3e, MPUCcOeIMHIIIACH KaIlis C 3apsaoM -4e. KakuM cran sJekTpudeckuil 3aps 00beAMHEHHON Karum?
1)+e 2) +7e 3)—e 4) -Te

A15. Tlpu pacuechIBaHHH BOJIOC TIACTMACCOBOM PAaCUYE€CKOM BOJIOCHI 3apsKAIOTCS MOJIOKUTEIBHO. DTO OOBSICHAETCS TEM, YTO
1) 251eKTPOHBI EPEXOJAT C PACUECKU Ha BOJIOCHI 2) IpOTOHBI IEPEXOAT C PACUECKU Ha BOJIOCHI 3) 3JIEKTPOHBI IEPEXOJIAT C BOJIOC HA
pacuecky 4) MPOTOHBI MEPEXOJIAT C BOJIOC HA PACUECKY

A16. Cuna Toka, UIyliero no nNpoBOJHUKY, paBHa 2 A. Kakoli 3apsan nmpoiaer no npoBoAHUKY 3a 10 c?
1) 0,2 Kn 2)5Kn 3) 20 Kn 4)2 Kn

A17. DnexTpuueckas Lenb COCTOUT U3 HCTOYHUKA TOKa BHYTpeHHUM conpoTusienueM 1 Om ¢ D/1C, paBnoii 10 B, pesucropa conpoTusnenueM 4
Owm. Cuna Toka B IIETIH paBHA
2A 2)25A 3)10A 4)50 A

Yacrtp 2

B1. K koHI[am IMHHOTO OJTHOPOJAHOIO IPOBOIHUKA MPHIIOkKEeHO HanpshkeHue U. [IpoBoj 3aMeHMIIN Ha APYTroi, ouaib CEe4eHNst KOTOpOro B 2
pasa GoJblle, U MPUIIOKHUIIN K HEMY IMpeKHee HanpshkeHne. UTo mpon30iiieT npu 3TOM ¢ CONPOTHUBICHUEM MPOBOAHMKA, CHIION TOKA U
MOILTHOCTBIO?

K kax1oi mosunmu nepBoro cTojadua nogdepure COOTBETCTBYIONIYIO O3ULIMIO BTOPOTO U 3allUIINTE B TaOIUILY.

dusnyeckas BeIMYNHA N3mMmeHnenne BeTUIUHEI
A) conpoTUBIEHUE CTIUPAIIU 1) yBenuuures

b) cuna Toka B crinpanu 2) yMeHbIlaeTcs

B) BeIZENAIONMIASCS MOIITHOCTD 3) He UBMEHUTCS

B2. IloctaBbTE B COOTBETCTBHE (I)I/I3I/I‘-ICCKyIO BCIIMYMHY U CIUHHUIY €C U3MCPCHUA B CH.

duznveckas BeIUYNHA Enununia BemuauHbl
A) TIIOTHOCTH 1) m/c?
B) yckopeHue 2) kr-m/c?
B) cuna 3) kr/m?
') o0bem 4) m/c
5) M

K kax0ii TO3UITMH TIEPBOTO CTOJIOIA TTOIOSPUTE COOTBETCTBYIONTYFO MO3HUIIHIO BTOPOTO U 3AITUIIINTE B TAOIHUILY.
Yacte 3



Cl. [IBa HenmoABMKHBIX ToueuHbIX 3apsiaa 4 HKi u 6 1K1, Haxoasck Ha pacctoaHuu R 1pyr ot npyra, B3aumoaectByroT ¢ cuioil F = 135 H. Yemy

paBHO paccrosinue R?
C2. ABTOMOOWIb Maccol 3 T IBMIKETCS IO BBIITYKJIOMY MOCTY, UMeroIIeMy paanyc kpuBu3Hbl 300 M, co ckopocThio 54 km/4. Haiinure cumy

HOPMAJILHOTO JIABJICHUS B BEpXHEH TOUKE TPACKTOPHUHU.
C3. Yenorek maccoii 70 KT NpBITHYII ¢ Oepera B HEMOABMIKHYIO JIOJIKY, HaXOIAIIy0Cs y 6epera, co CKopocTbio 6 M/c. C Kakoil CKOPOCThIO CTaHET

JIBUTaThCS JIOJIKA BMECTE C YEIOBEKOM, €CJIM Macca JOJAKH 35 Kr?

11 xnacce
HNTorosasi KOHTpPOJILHAsA padoTa

1. InvHa akTUBHOM YacTH NpoBOAHUKA 20 cM. YT0JI MeXIy HalpaBJI€HUEM TOKA U MHIYKLIHWEW MarHUTHOTO MOJISI paBEH 90°. C kakoii cuoii

MarHuTHoe nosje ¢ uaaykuuend SOmMTn neiicTByer Ha NPOBOJHUK, €CJIM cUila ToKa B HeM 10 A?
2. Ompenenute WHAYKTUBHOCT KaTYyIIKH, KOTOPYIO MPHU CUIIe ToKa 6 A MpOHHU3BIBAET MarHUTHBIN moTok 120MB6.

1. VY CTaHOBUTH COOTBETCTBHE:
A. MaruuTHBIH ITIOTOK 1. Tn
b. MaruuTtHas HHIyKIMS 2. Ix
B. UHaykTUBHOCTH 3.Tu
4. B6
A b B

4. OnvH pa3 METATUYECKOE KOJIBIIO MaaeT Ha CTOSIINA BEPTUKAIBHO IMOJIOCOBOM MarHUT TakK, YTO HAJEBAETCS HA HEro, BTOPOU pa3 Tak, uyTo
nposeTraeT MUMO Hero. [11ockocTh Kofblla B 000UX Clydasix TOpu30HTaiIbHA. TOK B KOJbIIE

1) BO3HHUKaeT B 00OMX CIyYasx
2) He BO3HMKAaeT HU B OJTHOM U3 CITy4aeB
3) BO3HHKAaeT TOJBKO B IEPBOM CITyyae

4) BO3HHUKAET TOJHKO BO BTOPOM Cllydae

5. Haiigure 3/IC unaykuuu B KoHType, ecnu 3a 0,01¢c MarHuTHBIN noTok yBenuunics Ha 400 mBoO.

6. DneKTpoMarHuTHas UHAYKIUS — 3TO:
1) sBnEeHME, XapakTepU3yolllee AEMCTBIE MAarHUTHOTO MOJIS HA ABMKYILUNCS
3apsiz;
2) siBNI€HUE BOSHUKHOBEHMSI B 3aMKHYTOM KOHTYPE 3JIEKTPUUYECKOTO TOKA IIPU
U3MEHEHUU MarHUTHOTO IIOTOKA;



3)saBieHUE, XapaKTepU3YIoIlee AeHCTBUE MAarHUTHOTO MOJIS HA MMPOBOJHUK C
TOKOM.

7. MaTemaTuuecKuil MasiTHUK COBEpIIIaeT CBOOOIHBIC TapMOHHUYECKHE KoeOanus. Kakyio BeTMunHy MOKHO ONPEACITUTh, €CITU H3BECTHBI JJIMHA [ U
nepuo kojaebanuii 7 MasTHUKA?

1) wmaccy m MasTHUKa
2) yYCKOpEHHE CBOOOIHOTO MaJCHUS g
3) ammuTyny A KoneOaHUi MasTHHKA

4) MaKCHMaJIbHYIO0 KHHETHYECKYIO 3Hepruo Wy MasiTHUKA
8. Ha pucynke noka3zan rpaduk 3aBUCMMOCTH CHJIBI TOKa B METATHYECKOM MTPOBOIHUKE OT BpeMeHH. OTpeeNuTe YacToTy KoJIeOaHuii TOKa.
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9. Paccrosinue mexay Ommkaiimuvu rpeOHsmu BosH 10M. KakoBa yactoTa ygapoB BOJIH O KOPITYC, €CJIM CKOPOCTh BOJH 3 M/C ?
10. JIyu cBera magaeTt Ha TUIOCKOE 3€pKasio. YTOJ OTpaskeHusl paBeH 24°. YTroa MexIy MaJaroliuM JTyYOM U 3€PKajioM....
11. Eciiu npeameT HaXOuTCst OT COOMpPAroIIei JIMH3bI Ha PACCTOSTHUU OOJIbIIE TBOMHOTO (JOKYCHOTO PACCTOSIHUS, TO €r0 n300paXkeHne Oyier. ..

ITI 1 ] 1 1

3F 2F F F 2F 3F

12. Kakoe onTuyeckoe siBlIeHUE OOBACHIET Pay’KHYIO OKPACKY MBUIBHBIX ITy3bIpeii?
1) Aucnepcust  2) Judpaxuus 3) Untepdepennus  4) [lonspuzanus

13. HenpepoiBHbIE (CIUIONMIHBIE) CIIEKTPHI AAOT TEIA, HAXOASIHECS
A. TOJBKO B TBEPJIOM COCTOSTHUH IIPH OYEHb OOJIBIINX TEMIIEpaTypax;
b. B ra3000pa3zHoM MOJIEKYJIIPHOM COCTOSIHHH, B KOTOPOM MOJIEKYJIBI HE CBSI3aHBI HITH CJIA00 CBS3aHBI

JPYT C APYTOM;



B. B ra3000pa3HOM aTOMapHOM COCTOSIHHH, B KOTOPOM aTOMBI IPAKTHYECKH HE B3aNMO/ICHCTBYIOT

JIPYT C IPYrom;
I'.B TBEPAOM UIIN XXUJIKOM COCTOAHHUH, 4 TAKXKE CUIIBHO CXKATBIC I'a3bl

14. Kakoe 13 nepevyrcieHHbIX HUXKE AIEKTPOMArHUTHBIX U3JTyYEeHUN UMEET HauOOJIBIIYIO YaCTOTY?
A. PagnoBOJIHEL.
b. UadpakpacHoe uznydeHue.
B. Bugumoe uznydenue.
I'. YasTpaduoneroBoe uznyueHue.
J1. PEHTT€HOBCKOE U3IIyUYEHHUE.
15. Kakoe u3 npuBeIEHHBIX HIXKE BBIPAKEHUM onpeeseT NOHITHE qucnepcus’?
A. HanmoxeHne KOrepeHTHBIX BOJIH.
b. Pa3noskeHune cBera B CIIEKTP MPHU IIPETOMIICHUN.
B. IIpeoOpazoBaHne eCTECTBEHHOTO CBETA B INIOCKOMOISPHU30BAHHBIH.
I'. Orubanue BOTHOM MPENSTCTBUH.
J. YacTuHOE OTpakeHHE CBETa Ha pa3zese ABYX Cpel.

16. Hantucatps HemocTaronye 0003HaUYEHUS B CISAYIOIICH SACPHON PeaKInuu:
?+H! = ,Mg* +,He?
17. ATom Hatpus 11Na23 COIEPKUT

1) 11 nporoHos, 23 HeiWTpoHa 1 34 >NEKTPOHA
2) 23 mporona, 11 HelTpoHOB U 11 351eKTPOHOB
3) 12 mpoToHOB, 11 HEUTPOHOB U 12 ANEKTPOHOB

4) 11 npotoHOB, 12 HeHTPOHOB U 11 37EKTPOHOB
18. Onpenenure, Kakue U3 peaklvii Ha3bIBAIOT TEPMOSIIEPHBIMU
A. Peakiuu fieneHust IETKUX siaep
b. Peakuuu neneHus TSKENBIX sAaep
B. Peaknnu cuHTE3a MEXTY JIETKUMU SIAPAMHU
I'. Peakuuu cuHTE3a MEXIY TAKEIBIMU JIpaMU









