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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 10 ¢Qu3MKe Ha YpOBHE CpEAHETro oO0Iero oopa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHUM U TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
OCHOBHOW oOpa3oBarenbHON mnporpammsl, npeacraBieHHsix B ®I'OC COO, a
Takke ¢ ydétoMm deneparibHOl padodeit mporpamMMbl BocnuTaHus ¥ KoHrenmu
npenoAaBanus yueoHoro npeamera «dusuka» B 00pa3oBaTeNbHBIX OPraHU3aLUAX
Poccuiickoit ~ ®deneparnuu,  peaNM3yOMMX  OCHOBHbIE  0Opa3oBaTeIbHBIE
MIPOrPaMMBI.

[IporpamMma no ¢usuke onpenenser 00s13aTeIbHOE MPEIMETHOE COJepKAHUE,
YCTaHaBIMBAET PEKOMEHYEMYIO IOCIEA0BATENIbHOCTh U3YUYEHHSI TEM U PA3ZEIIOB
y4eOHOTO MpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOy4YaroIIMXCH.
[Iporpamma mo ¢usuke Aa€T MpeAcTaBICHHE O LEAX, COACpPNKAHUM, OOIIeH
CTpaTernu OOy4yeHHs, BOCIMTAaHUS M Pa3BUTHS OOydYaIOLIUXCS CpPEeICTBAaMU
ydeOHoro npenMera «Pu3nkay Ha yriyOoJEHHOM YPOBHE.

N3ydenne kypca Qui3nkud yriyOJ€HHOTO YPOBHSI MO3BOJISIET pPEaM30BaATh
3aJaul MPOoPEeCCHOHATBHON OPUEHTAIlMH, HANPaBICHO HA CO3/IaHUE YCIOBUH A
NPOSIBJICHUS! CBOMX HHTEIJIEKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEM KaxKAbIM
oOy4Yarommmcsi, KOTOpble HEOOXOIMMBI MJig TMPOAODKEHHs Oo0pa3oBaHUsA B
OopraHu3anusx Nnpo(ecCHOHAIBLHOrO O00pa3oBaHUs MO pPa3IUYHbIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELUATIBLHOCTSIM.

B nmporpamme mno ¢Qusmke omnpenensrorcs IUIAHUPYEMBbIE PE3yJIbTaThl
OCBOEHHMSI Kypca (PM3UKU Ha YPOBHE CPEHET0 00IIero o0pa3oBaHus: JIUYHOCTHBIE,
MeTalnpeAMeTHbIe, NpeaMeTHble (Ha  yrayoméHHom  ypoBHe).  HayuHo-
METOJIOJIOTUYECKOM OCHOBOW [UIsl pa3pabOTKu TpeOOBaHUN K JIMYHOCTHBIM,
METanpeIMETHBIM U TMPEAMETHBIM pe3yJibTaTaM OOy4YaroluXcsl, OCBOMBIIMX
nporpaMMmy 1o (U3MKEe HAa YpOBHE CpeAHero oOmiero oOpa3oBaHus Ha
YIIIyOJIEHHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma o Gpu3MKe BKIIOYAET:

IUIAaHUPYEMBbIE pPE3yJIbTaTbl OCBOECHHS Kypca (U3HKM Ha YIriIyOJIEHHOM
YpOBHE, B TOM YHKCJI€ MPEAMETHBIE PE3YJIbTaThI [0 roj1aM 00y4eHUs;

coJiepkanue yuyeOHoro npeamera «@u3uka» no rogam o0ydeHusl.

[Iporpamma 1o Qu3uke HMeEeT NPUMEPHBIN XapakTep U MOXKET ObITh
UCITI0JIb30BaHA YUUTEIAMU (DU3UKHU ISl COCTABIIEHUSI CBOMX pabOYUX MPOrPaMM.

[IporpaMMma no ¢u3uke He CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTEIEH U
IPEIOCTaBIsAET BO3MOXHOCTH JUIA PEAIM3alUy  PA3IMYHBIX METOAUYECKUX
NOJIXOJI0B K TNpenojaBaHui0 (U3UKKA Ha YriyOJIEHHOM YpOBHE MpU YCIOBHUH
coxpaHeHus 00s13aTeIbHON YaCTH CoJIep KaHus Kypca.



du3rka Kak Hayka O HauOoJjiee OOIIMX 3aKOHAX MPHUPOIBI, BHICTYIAs B
KayecTBe y4eOHOTo MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHbBIN BKJIAJ] B CUCTEMY
3HaHMM 00 okpy:xaromieM mupe. [IIKoabHBIN Kypc PU3HKU — CUCTEMOOOPA3yOUIUi
JUISl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (U3UYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SBJICHMM, H3y4aeMbIX XUMHEH, OHOJIOTHCH,
¢dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME U AKTHBHOE
MpUMEHEeHUE (U3NYECKUX 3HAHUM OMNpENeNuiio XapakTep U OypHOe pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJIOTHH B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TOJIy4YEHHs HOBBIX MAaTEpHUaJOB C 3aJlaHHBIMH CBOWCTBaMuU. M3ydeHue
(GU3UKM BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
KapTUHBI MUpa oOydYaroiierocsi, B popMUpoOBaHUE yMEHUM MPUMEHSATHh HAyUHbBIN
METO/] TO3HAHUS TIPU BHITIOJIHEHUU UMU YUEOHBIX UCCIICTOBAHUIA.

B ocHOBY Kypca ¢pu3nKu Ha ypoBHE CPEIHET0 OOIIEro 00pa30BaHMs MOJIOKEH
psAI uAeH, KOTOPbIE MOYKHO PaCCMaTpUBaTh KAK MIPUHLIHUIBI €M0 MOCTPOEHUS.

Hoea wuenocmmnocmu. B COOTBETCTBUM C HEH KypC SIBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepHas U3 BCEX Pa3zesioB (PU3MKHU, BKIIOYACT KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOMN (DU3HUKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (pu3uku
o0beIMHEH BOKPYr (Qu3nyeckux Teopud. Begymum B Kypce sBisieTcs
dhopMupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSX MaTEpHH, BEIIESCTBE U
ToJe.

Hoea zymanumapuzayuu. EE peanusauus npeanonaracT HCMIOJb30BAHUE
TYMAaHUTAPHOTO TOTEHIHala (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
¢bu3uKM C  pa3BUTHEM OOIIECTBA, a TakKke C MHPOBO33PECHUYECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoesn npuxnaonon nanpaenennocmu. Kypc pusuku yriayO0iaEHHOTO ypoBHs
PEANOJIaraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKUX
NPUWIOKEHUM W3YYEHHBIX TEOpHM W 3aKOoHOB. [Ipu 3TOM paccMarpuBaroTCs Ha
YpPOBHE OOIIMX MPEICTABICHUN U COBPEMEHHBIE TEXHUYECKUE YCTPOUCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIAEHUS DIIEMEHTOB
CONIepKaHMs, TOCBSAIMIEHHBIX OKOJOTHYECKMM TpobiieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHKH M TEXHOJOTHM, a TaKkkKe OOCYKICHHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHue cofiepKaHus MPOTPaMMBbI 10 (PU3UKE JOJKHO OBITH MMOCTPOCHO Ha
MPUHITUTIIAX CHCTEMHO-IEATEIHPHOCTHOTO moaxoaa. Jns dusuku peanusanus dTUX
NPUHIIMIIOB 0a3UpyeTcsl Ha UCIIOIb30BAHUU CAMOCTOSATEIBLHOTO IKCIIEPUMEHTA KakK
MOCTOSTHHO JIeHcTByoero ¢akropa ydeOHoro mpoiecca. s yriyOnéHHOTO
YPOBHSI — OTO CHUCTEMa CaMOCTOSITEIBHOTO YUYEHHYECKOrO HKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTAIbHBIE YUYCHUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
MaTepuaia, JaboparopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crmocoba peanuzanvy  (QU3MYECKOrOo TpakTHKyma. B mepBoMm ciydae
MPaKTUKYyM MpoBoauTcs jaubo B konue 10 u 11 kmaccoB, 1ubo mocne mepBoro u
BTOPOTO TOJIYTOAUN B KaXJIOM M3 O3THUX KiaccoB. Brtopoii cmoco6 — 310
UHTErpanus paboT NpakTUKyMa B CHUCTEMY JIaDOpaTOpHBIX paboOT, KOTOpbIE
MPOBOAATCSA B Mpoliecce u3yueHus paszaena (temsl). Ilpu stom mox paboramu
NPaKTUKyMa TOHUMAETCSl CaMOCTOSATEIbHOE HCCIeIOBAaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOTO, 000OIIEHHOTO BH1a 0€3 MOIIaroBoi HHCTPYKITHH.

B mporpamme mo ¢usmke cucTeMa YYEHHYECKOTO JKCIIEPUMEHTA,
1ab0opaTOpHBIX pabOT W MPaKTUKyMa MpPEJICTaBlIeHa €IUHBIM IepedHeM. Buioop
TEMAaTHUKH IS 3THX BHJIOB YUCHHYECCKUX NMPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOTO MpOIecca UCXOAS U3 OCOOCHHOCTEH MOYpPOYHOTO
IJIAHUPOBAHMSI W OCHameHusi kabuHeta (usuku. [Ipm sTomM obOecmeunBaeTcs
OBJIaJICHWE OOYYaIOIIMMHUCS YMEHHUSIMHU TMPOBOJUTH TMPSAMbIE U KOCBEHHBIC
WU3MEPEHUsS, WCCIICAOBAHMS 3aBUCHUMOCTEH (DU3UYCCKUX BEIMYMH W TTOCTAHOBKY
OTIBITOB TIO TIPOBEPKE MPEITIOKCHHBIX TUITOTES.

bonpmioe BHUMaHUE yAENACTCS PEUICHUI0 PACYETHBIX W KAYECTBEHHBIX
3anay. [Ipu 3TOM m1st pacuy€THBIX 3a7a4 MPHOPUTETOM SBIISIFOTCS 3aJa4H C SIBHO
3aJJaHHOW W HESIBHO 3aJaHHON (PU3MUEeCKOW MOMAEINBIO, MO3BOJISIONINE TPUMEHSThH
M3YyYCHHbIE 3aKOHBl W 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjiena Kypca, Tak H
WHTETPUPYs MPUMECHEHHUE 3HAHUI U3 Pa3HBIX pa3aesioB. J[s KauecTBEHHBIX 3a/1a4
OPUOPUTETOM SIBIIAIOTCS 3a7aHusl HAa OOBACHEHHME/TpEe/CKa3aHue TMPOTEKAHMS
bu3MUYECKUX SBICHHUIA M TMPOIECCOB B OKPY)KAIOIIEH XU3HU, TpeOyromme BpIOOpa
buznyecKoil MOAENH sl CUTYaIluu MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanmsimu DPI'OC COO k wmaTepualbHO-
TEXHUYECKOMY OOECICUCHHIO Y4eOHOTO Ipolecca Kypc (GU3MKHA YriIyOJaE€HHOTO
YPOBHS HA yPOBHE CPEIHEro 001Iero 0opa3oBaHus JOHKEH H3y4aThCs B YCIOBUAX
npeaMeTHOro kabuHera. B kaOuHere (GU3MKKM JAOHKHO OBITh HEOOXOAMMOE
nabopaTopHoe OOOpYyJIOBaHUE JUISI BBITIOJHEHHUS YKa3aHHBIX B TPOrpaMMe IO
(bu3NKe YYEHUYECKHUX OINBITOB, JIA0OPATOPHBIX paboT W paboOT MpakTHKyma, a
TaK)Ke IEMOHCTPAIlMOHHOE 000pYT0BaHUE.

JlemoHcTpanmoHHoe o0OopyaoBaHue (opMUpyeTcs B COOTBETCTBUM C
OPUHITUTIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEeYMBAET IMOCTAHOBKY
NEPEUMCICHHBIX B TMporpaMMe Mo (U3HKE KIIYEBbIX JIEMOHCTpAlui s
UCCIICIOBAHNS  HW3Y4YaeMbIX  SBJICHUH M  TPOIECCOB, OSMIHPUYECKHX |
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHM.

JlabopaTtopHoe 00OpyJ0BaHHE Il YUYEHHUECKUX TMPAKTUYECKUX padoT
dbopMupyeTCs B BHUIEC TEMATHUYECKMX KOMIUIEKTOB M 00ECIIEUYMBACTCS B PACUETe



OJIHOTO KOMIUIEKTa Ha JBYX OOydYarommxca. TeMaTHYecKhe KOMILIEKTHI
71a00paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITh TOCTPOEHBI Ha KOMILIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX NPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOPHUH.

OCHOBHBIMHM LEJISIMU M3Yy4YeHHUs] (QU3UKK B 00IIeM OOpa30BaHUU SBIISIFOTCS:

dbopMHpOBaHWE WHTEpPECAa M CTPEMIJICHHS] OOYYaloOmUXCS K HAydYHOMY
WU3YYCHUIO TMPUPOJbI, PA3BUTHE UX HWHTEJUICKTYaJbHBIX M  TBOPUYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE NPEACTABICHUA O HAYYHOM METOJE MO3HaHUA U (pOopMUpOBaHUE
HCCIIEIOBATENIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHpoBaHHE HAYYHOTO MHPOBO33PEHUSI KaK pe3yjIbTaTa M3y4ueHHUs OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dhopmupoBaHUe YMEHUN OOBSCHSTH SBJICHUS C UCIIOIB30BAHUEM (PUBHUECKUX
3HAHHUW W HAYYHBIX JOKA3aTEIbCTB;

dbopMHpoBaHUE TPEACTABICHUA O poiu (U3UKH ISl pa3BUTUS APYTHX
€CTEeCTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUI;

pa3BUTHE MpeICTaBICHUN 0 BO3MOXHBIX  cdepax  Oyayuien
mpoeCCHOHANTLHON  ACSITENBHOCTH, CBS3aHHBIX C (PU3UKOW, TMOATOTOBKA K
JaybHeeMy oOy4eHHIO B ’TOM HANpaBIICHUU.

Joctukenue »Tux Lened obOecrieynBaeTcs pelIeHUeM CIEIyIOUMX 3a7ad B
MpoIiecce u3yueHus Kypca (GU3uKU Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHus:

MpUOOPETECHNE CUCTEMBI 3HAHUN 00 00mUX (PU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJISpHYylO  (u3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U PJIEMEHTHI aCTPOPUUKHU;

(dbopMHpOBaHNE YMEHHI IPUMEHATh TEOPETUUECKUE 3HAHUA I OOBICHEHHUS
(bU3NYeCcKUX SIBJICHUN B MPUPOJE W JUISI TPUHSTHS TPAKTUYCCKUX PEIICHUN B
TIOBCEIHEBHOM JKU3HU;

OCBOCHHME CIIOCOOOB PpEIICHUS pPa3jIuYHbIX 3a7ad C SIBHO 3a/JaHHOU
(bu3nueckoil MOJEINbIo, 3a/ay, MOAPa3yMEBAIOLIUX CAMOCTOSITEIIBHOE CO3/JaHHE
(bU3NYeCcKO MOJEeNH, aaeKBaTHOW YCJIOBHSM 3aJadyd, B TOM 4YHCJE 3a7ad
WHKEHEPHOT'O XapaKTepa;

NOHUMaHHe (PU3UYECKUX OCHOB U TMPHUHIMIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX MTPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPENY;

OBJIQJICHUE METOJIAMH CaMOCTOATENIBHOTO IIJIAHUPOBAHUS U TPOBEACHUS
(U3MYECKUX DKCIMEPUMEHTOB, aHalIM3a W HUHTEpHpeTanuu  UHGOpMaIUH,
OTIpEJIEIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

CO3JaHUE YCJIOBHM ISl pa3BUTUS YMEHHI MPOEKTHO-HCCIIEI0BATENbCKOM,
TBOPUYECKOU JIESITETbHOCTH;



pa3BuTHE UHTEpeca K chepam NMpoPeCcCHOHATBHON IeATeTbHOCTH, CBI3aHHOM
¢ (PU3UKOM.

B cootBerctBun ¢ tpedoBanusmu DPI'OC COO yrimyOna€HHBIN YpPOBEHb
u3yueHuss yuyeOHoro mpeamera «@Pus3uka» Ha ypOBHE CpPEAHEro O0OIIero
oOpa3zoBaHusl BbIOMpaeTCs OOYyYaIOIIMMUCA, I[UJIAHUPYIOIIMMH MPOJOJIKEHUE
o0pa30BaHUs 1O CHEIUATBHOCTIM (PU3UKO-TEXHUIECKOTO TIPODHIIS.

Ha uzyuenne ¢pusuku (yriayOnEHHBIN ypOBEHb) HA YPOBHE CPEIHETO OOIIETO
obOpazoBanus orBoauTcs 335 vacos: B 10 kiacce — 170 gacoB (5 4acoB B HEJEINIO),
B 11 kimacce — 165 gacoB (5 4acoB B HEACIIO).

[Ipennmaraemeiii B mporpamme 1o (u3uMKe TMepedeHb JIa0OpaTOPHBIX H
NPAKTUYECKUX padOT SBIAETCA PEKOMEHIOBAaHHBIM, YUYWUTEIb JIETAeT BBHIOOD
MpOBEJCHUS JIA0OPATOPHBIX pPAa0OT W OIBITOB € Y4YE€TOM WHAUBUIYATbHBIX
0COOCHHOCTEHN 00yJaromuXCs.



COILEPXAHUE OBYYEHUA
10 KITACC

Pa3znen 1. Hayunslii MeTO/ NO3HAHUS TPUPO/BL.

®duszrka — pyHIaMeHTalbHAsA HayKa O npupojie. Hayunslit MeTo mo3HAHUS U
METO/IbI UCCIICIOBAHUS (DU3NUECKUX SIBJICHUM.

OKCHepUMEHT U Teopus B Ipoliecce Mo3HaHusd Mpupoasl. Habmoaenue u
AKCIIEPUMEHT B (PU3HUKeE.

CnocoObl u3mepeHuss (U3MYECKUX BEIMYMH (aHAJOTOBble W IU(pPOBBIE
MU3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHoct  u3Mepenuit  (usmyeckux  BenuuumH  (abconroTHas U
OTHOCHUTEJIbHAS).

MopenupoBanue QuU3MUECKUX SBICHUN U MPOILIECCOB (MaTepualibHasi TOYKa,
a0COMIOTHO TBEPAOE TENO, WAealbHAs >KHJIKOCTb, HJICATbHBIN Ta3, TOUCYHBIN
3apsn). ['unoresza. dusnyeckuii 3aK0H, TPAHUIIBI €70 TPUMEHUMOCTH. Du3nyeckas
TEopHsl.

Ponb u mMecTto Qu3nku B GOPMHUPOBAHUU COBPEMEHHOM HAYyYHON KapTUHBI
MHUpa, B PAKTUYECKOU EATEIIbHOCTH JIIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

N3mepenne cwiibl TOKAa M HANPsDKEHHS B IEMU IOCTOSIHHOTO TOKa IMpH
MTOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIIbHBIX TPUOOPOB.

3HaKOMCTBO ¢ nu(poBoit aboparopueit mo dusuke. [Ipumepsr n3MepeHus
(U3UYECKUX BEJIMYMH MIPHU MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pasngena 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe JBHKeHUE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKH.

Pannyc-BekTop MaTepuasbHOM TOYKH, €r0 MPOEKIMH Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerienne, CKOpOCTh (CpelHsIsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTepualibHOW TOYKH, HUX MPOEKIMM Ha OCU CHCTEMBbI KOOPIWHAT.
CnoxeHue nepeMeneHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEepUaTIbHON TOYKH OT BPEMEHU U UX
rpaduky.

CBoOosHOE TMMajicHHe. YCKOpEeHHE CBOOOJHOrO IajicHHs. J[BrkeHHE Tea,
OpOIIEHHOTO0 TOJ YTIJIOM K TOPU30HTY. 3aBHCHUMOCTh KOOPJIMHAT, CKOPOCTH U
YCKOPEHUS MaTepHaIbHON TOUKH OT BPEMEHHU U UX TpaduKu.



KpuBonunentHoe  nBukeHue. [IBukeHHME  MaTepUaJIbHOM TOYKH IO
OKPY>KHOCTH. YTJIOBasi M JUHEHHash ckopocTh. [lepumon m dvacrtora oOpalieHws.
LlenTpocTpeMuTenbHOE (HOPMAJIbHOE), KacaTelbHOE (TAHM€HUIMAIBHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIbHON TOUKHU.

TexHudyeckre yCTPOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHL: CIUAOMETD,
JBIKCHUE CHApsJ0OB, ILEMHbIE, IIECTEpEHYAThle U PEMEHHBIE Mepeayu,
CKOPOCTHBIE JTU(DTHI.

Hemoncmpayuu.

Mogenb cucTeMbl OTCUETA, WILTIOCTPALUS KUHEMATUYECKUX XapaKTePUCTUK
JIBUYKEHUSL.

CrocoObI Ucclief0BaHNU ABMKEHUI.

NnntocTpanust npeaenbHoro nepexo/ia i \BMepeHne MrHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUAKEHUN C UCTIOIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue aBukeHus Tena, OPOIIEHHOTO MOJ| YIioM K TOPU30HTY U
TOPU30HTAJIBHO.

Hamnpapnenue CKOpoCTH IPU ABUKEHUH 10 OKPYKHOCTH.

[IpeobpazoBaHue yrioBO CKOPOCTH B PEAYKTOPE.

CpaBHeHUME TIyTEW, TPACKTOPUW, CKOPOCTEHM IBHXKEHHUSI OJHOTO U TOTO XK€
T€Ja B Pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKym.

N3ydeHne HEpPaBHOMEPHOTO JABUKEHUS C LEIbI0O ONPEACICHUS MIHOBEHHOM
CKOPOCTH.

N3mepeHre yckopeHus MpU NpSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM TIJIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHHM IIPU PaBHOYCKOPEHHOM
JIBUYKEHUU.

HN3mepenue YCKOPEHHUS CBOOOJTHOTO MaJICHUS (peKOMEHJ0BAHO
UCIO0JIb30BaHuE 1M POBOIA T1ab0paTOpUN).

N3yuenune paBuxKeHUs Tella, OpPOIIEHHOTO TOpU3OHTalbHO. IIpoBepka
TUIOTE3bl O TMPSMOWM MPONOPUUOHATIBLHOW 3aBUCUMOCTH MEXIY AAIbHOCTHIO
oJI€Ta U HAa4aJIbHOW CKOPOCTBIO TENA.

N3ydeHne IBHKEHUS Tella MO OKPY>KHOCTHM C TOCTOSIHHOM IO MOJIYJIIO
CKOPOCTBIO.

UccnenoBanre 3aBUCUMOCTH TMEpUOJa OOpaleHUs KOHMYECKOTO MAasTHHKA
OT €ro napaMeTpoB.



Tema 2. /lunamuxa.

IlepBeii 3akoH Hprorona. HMHepumanbHble cuctemsl otcuéra. [IpuHumn
oTHocuTenbHOCTH ["anmunes. HenHepruanbHbie cUCTEMBI OTcuéTa (ONpeleseHue,
MIPUMEPHI).

Macca tena. Cuna. [IpuHIUI Cynepno3uiuy CUll.

Bropoii 3akon HproToHa 1151 MaTepranbHON TOYKH.

Tperuit 3akoH Hpr0TOHA 1J1s1 MAaTEPUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHS. ODKBUBAJIEHTHOCTh TPABUTALIMOHHON H
MHEPTHOMN MacCHhI.

Cuna TspKecTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOIO MaJCHHS OT BBICOTHI
HAaJ, TIOBEPXHOCTHIO IUIAHETHI W OT reorpaduueckoid MmUPOTHL. [[BUXKeHUE
HEOECHBIX TeJl U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Tema, aBmxkymierocss ¢
YCKOPEHHEM.

Cuna tpenusi. Cyxoe tpenue. Cuiia TpEHUS CKOJBXKEHUS U CHJIA TPEHHS
nokosi. Koaddunment tpenus. Cuna CONpOTUBICHUS TPU JABUKCHUU Teja B
KUJKOCTH WIIU ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

HMasnenue. ['mapocrarnueckoe nasienue. Cuiia Apxumena.

TexHnueckne yCTpOMCTBA M TEXHOJIOTUYECKHE MPOLECCHl: MOAMIMIHUKY,
JBH>KEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaOmnronenue nBuXeHUs TeJl B MHEPIMATbHBIX U HEMHEPIIUATBHBIX CUCTEMAX
OTCYETA.

[IpyuHLIMIT OTHOCUTEIBLHOCTH.

Kauenue nByx UMIMHIPOB WIIM IIAPOB pPa3HOM MacChl C OJIMHAKOBHIM
YCKOPEHHEM OTHOCHUTEIIbHO HEMHEPIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEHHE  PaABHOJICHUCTBYIOIICH  MPWIOKEHHBIX K Tely CUI €
MPOM3BEICHUEM MACChI TEJIA HA €r0 YCKOPEHUE B MHEPIIMATIbHOW CUCTEME OTCUETA.

PaBeHCTBO cHII, BOBHHKAIOIINUX B PE3yJIbTATE B3aUMOICUCTBUS TEIL.

HN3mepenune macc no B3anMOJICUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U TIAJICHUU.

LleHTpOoOCKHBIC MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYEHHUS U CKOJIbKECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, nPAKMUKYM.

N3mepenne paBHOACHCTBYIOLIEH CHII IIPU ABUKEHUH OpyCcKa MO HAKJIOHHON
IJIOCKOCTH.

[IpoBepka THMOTE3bI O HE3ABUCUMOCTH BPEMEHHU JBIKEHHA Opycka II0
HAKJIOHHOM TIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MaccChl.



HccnenoBanre 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3MHOBOM 00pasiie, OT uX AchopMaIliH.

N3ydenne nBUKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTOM uepes
JIETKUH OJIOK.

N3mepenue kodduiineHTa TpeHUs 1Mo BETUYUHE YII0BOTO KoddduiueHta
3aBUCUMOCTH Fp(N).

UccnenoBanue nBrxeHUs OpycKa MO HAKJIOHHOM MIIOCKOCTH C IEPEMEHHBIM
K03 QUIIMEHTOM TpPEeHUSI.

N3ydenne nBUKEHUS Ipy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpHoe Terno. lloctymarenbHoe W BpalaTebHOE JABHKCHHE
TBEpIOro Tena. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl
CroxeHue cuil, TpUIOKEHHBIX K TBEpHoMy Teny. LleHTp TskecTu Tena.

YcnoBus paBHOBECHS TBEPAOTO TeEIA.

YcroitunBoe, HEyCTOWYMBOE, O€3pa3TMIHOE PABHOBECHE.

TexHuyeckre yCTpOWCTBA M TEXHOJOTHYECKHE MPOLECCHI: KPOHILUTEWH,
CTPOMTEIIbHBIN KpPaH, peIIETUaThIe KOHCTPYKIIUH.

Jemoncmpayuu.

VY ci10BUsl paBHOBECHUSL.

Bunael paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomuol, nPAKmMuKym.

HccnenoBanue yciioBUid paBHOBECUS TBEPAOrO TeNa, HMEIOUIETO OCh
BpaLCHUSI.

KoHcTpynpoBanue KpOHIITENHOB U paCUYET CUJT YIIPYTOCTH.

N3ydenne ycTOWYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONOPHI.

Tema 4. 3axkonbl coxpanenus ¢ mMexaHuke.

NMnynbe MaTepraibHON TOUKH, CUCTEMBI MaTepUaIIbHBIX TOueK. L{eHTp Macc
CUCTEMBI MAaTEPUAIIBHBIX TOUEK. Teopema 0 IBMKEHUU LIEHTpa Macc.

NMnyiibe CHITBI M1 MN3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHHUE.

MOMEHT uMIlyjibca MaTepUAIbHOM TOUYKU. IIpencraBieHue o coxpaHeHUU
MOMEHTA UMITYJIbCA B EHTPAJIbHBIX MOJIAX.

PaGora cuibl Ha MajlOM W Ha KOHEYHOM IiepeMemieHuH. I paduyeckoe
npeicTaBlieHne paboThl CUIIBI.

MoOITHOCTh CHIIBL.

Kunernueckas sHeprus matepuanbHOil Touku. Teopema 00 HM3MEHEHUU
KUHETUYECKOU YJHEPTUU MATEPUATIBHOU TOUKMU.



[ToTeHuMabHBIE W HENOTEHUWANbHbIE CHWIbL. lloTeHUManbHas >HEPTHs.
[ToTeHmanbHas 3Heprust ynpyro nepopMupoBaHHOM MpykuHbl. [loTeHnnanpHas
DHEPIus Tela B OJHOPOJHOM TI'paBUTAUMOHHOM Imoze. [loTeHinumanbHas sHeprus
TeJaa B TPAaBUTALIMOHHOM I0JIE€ OJHOPOJHOIO Iapa (BHyTpH M BHeE miapa). Bropas
KOCMHYECKasi CKOPOCTb. TpeThbsi KOCMUUYECKast CKOPOCTb.

Cs3b pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHUEM MEXaHMYeCKOU
DHEPIUMU CUCTEMBI TEJ. 3aKOH COXPAHECHHSI MEXaHUYECKOW JHEPTUU.

VYpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHeHune bepHynu il UMIACATBHOM KUIAKOCTH KAaK CJIEACTBUE 3aKOHA
COXPAaHEHUS MEXaHUYECKOU SHEPTUH.

TexHu4Yeckre yCTpOWCTBA U TEXHOJOTMYECKHE MPOLIECCHI: JBUKEHUE PAKET,
BOJIOMET, KOMEP, MNPYKUHHBIM MHUCTOJIET, TUPOCKOMN, (UTypHOE KaTaHUE Ha
KOHBKax.

Jemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTrBHOE IBMKEHUE.

N3mMepeHne MOIHOCTH CHJIBL.

W3meHeHune 3Heprum Teia npu COBEPIIEHUU PadOTHI.

B3anmHble NpeBpallieHus] KHHETUYECKON W NMOTEHIHAIBHOW YHEPIUil NpH
JEACTBUM Ha TEJIO CHUJIbI TSKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Mpu CBOOOHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, nPAKMUKYM.

N3mepenne nMimyJiibea Tena o TOpMO3HOMY ITyTH.

N3mepeHne Cuiibl TATH, CKOPOCTH MOJENH 3JIEKTPOMOOUIISI U MOILIHOCTH
CHUJIBI TSITH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHUJIBI.

HccnenoBanne COXpaHEHHs UMITYJIbCa IIPU YIPYTOM B3aUMOJIEHCTBHM.

N3mepeHne KNHETUYECKON SHEPTUHU TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS TOTEHIIMAIIBHON 3HEPrUU MPYKUHBI C pabOTON CHIIBI
TPEHUS.

Omnpenenenue pabOThl CWIIBI TPEHHUS TPH JBIXKEHUHM Tejla MO HAKJIOHHOU
IIJIOCKOCTH.

Pa3znesn 3. MousiekyisipHas puU3MKa U TEPMOJAMHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOI MEOPU.

OCHOBHBIE TOJOXKEHUS MOJIeKYyJIapHO-KuHeTndeckol teopuun (MKT), wux
onbITHOe oOocHoBaHue. [uddysus. bpoyHoBckoe ABWKeHHE. XapakTep
JIBIKCHUS W B3aUMOJCHCTBMS 4YacCTHIl BellecTBa. MoOJEnu CTPOEHUs TIas3oB,
KHUJIKOCTEH U TBEPIBIX TeN M OOBSCHEHHE CBOICTB BeLIECTBA HAa OCHOBE 3THUX



Mozeneil. Macca u pasMepbl Mosiekya (aromoB). KonuuecTBO BellecTBa.
ITocrosiHHas ABoraapo.

TerioBoe paBHOBecue. Temmeparypa u crocoObl e€ u3Mmepenus. Illkana
temneparyp Llenbcus.

Mojenb uieaIbHOTO ra3a B MOJIEKYJAPHO-KMHETUYECKON TEOPHUU: YaCTHUIIbI
rasza JBWKYTCSI XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C IPYTOM.

['azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temmneparypa (mkana temneparyp KenbBuna). 3akon JlansToHa. M3ompoiiecchl B
UJeaJbHOM Tra3e C IIOCTOSTHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduyeckoe
MIPEICTABJIICHUE U30TPOIIECCOB: N30TEPMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM M  CPEIHEH  KUHETUYECKOW  SHEprueu
MOCTYNAaTEILHOTO TEIUIOBOTO JIBM)KEHHUSI MOJICKYJT HJEaJbHOro Ta3a (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUU UJI€AJIbHOTO Ta3a).

CBs13b a0COJIFOTHOM TEMITEPATypPhl TEPMOJTUHAMUYECKON CUCTEMBI CO CPETHEH
KMHETUYECKOW SHEPTUEN ITOCTYIIATENBHOIO TEMIOBOIO IBUKEHUS €€ YaCTHLL.

TexHuueckue YCTpOWCTBA M TEXHOJIOTMYECKHE IMPOLECCH: TEPMOMETD,
OapomeTp, MoIyYeHue HaHOMAaTEPHUAJIOB.

Jlemoncmpayuu.

Mojenu 1BUKEHHS YaCTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Buzieoponuk ¢ 3anuchbio peaibHOro OpOyHOBCKOI'O JIBUKEHUS.

Huddy3ust KUIKOCTEH.

Monuens onbita llITepha.

IIputsxenne MOIEKyII.

Mojenu KpUCTaININYECKUX PELIETOK.

HabGntonenue u vicciieoBaHuE N30IPOLIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomuol, nPAKmMuKym.

UccnenoBanne mnpouecca yCTAaHOBJIEHUSI TEIUIOBOIO PABHOBECHS  IIpU
TEIUI00OMEHE MEXKTy TOpsiuei U XOJIOTHOM BOIOM.

N3ydyenne H30TEpPMHUUECKOrOo Mpolecca (PEKOMEHIOBAHO HCHOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3yuenue nzobapHOro mpoiecca.

IIpoBepka ypaBHEHHS] COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunbl.

Tepmonunamuueckass (T[[) cucrema. 3agaHue BHEUIHUX YCJIOBUW IS
TEPMOJAMHAMUYECKON CUCTEMBI. BHelIHNe 1 BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KAK CPEIHUE 3HAYEHUSI BEJIMYMH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauwano TtepmoanHamMuku. (CamMonpou3BOJibHAs — pejlakcalus
TEPMOJMHAMHYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMIA:
ypaBHeHHEe MenaeneeBa—KiianelipoHa M BbIpaKEHUE ISl BHYTPEHHEW SHEPTHUU.
YcioBuss TPUMEHUMOCTH 3TOW MOJIENIA: HU3Kas KOHIEHTPALUSI YacCTHIl, BHICOKHE
TeMIeparypol. BolpaxkeHue 11 BHyTPEHHEN SHEPrUU OJJHOATOMHOTO HJI€ATBHOIO
rasa.

KBazucratnueckue u HECTaTUYECKUE MTPOLIECCHI.

DOnemeHTapHas paboTa B TepMoANHaAMUKe. Beruncnenue pabotsl no rpaduky
npouecca Ha pV-auarpamme.

Teruionepenaua  kak  cnoco0  WM3MEHEHUST  BHYTPEHHEH  SHEPruu
TEPMOJMHAMHYECKONH  cuUCTeMbl 0e3  coBepuieHus paboTel. KouBekius,
TEIIONPOBOJAHOCTD, U3TyUYCHUE.

KommuecTtBo TtemnoTel. TemmoéMKoOCcTh Tena. YAenbHas W MOJISIpHAs
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHue Maiiepa. YaenpHas TEIioTa CropaHus
toruBa. Pacuér konuuecTBa TEIUIOTHI Npu  Temonepenade. I[lonstue 06
aauabaTHOM Tpoliecce.

IlepBbiii  3ak0H TEpMOAMHAMUKU. BHyTpeHHsst »dHeprus. KommuecTBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTpPEHHEH  HDHEpruu
TEPMOJMHAMUYECKON CUCTEMBI.

Bropoii 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOLECCOB: YEpe3
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKOM CHUCTEMBI MNPOXOIUT
eAMHCTBEHHAs afgnadara. AGCONIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHUKHA U1  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO Tepe/laTh TEeIJIOTY OT 0oJiee XOJIOAHOro Tella K OoJjiee HarpeToMy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh IpUpOIHBIX MPOIECCOB.

[IpuHUUNBL  JEWCTBHS  TEIUIOBBIX  MAIMH.

KIIJI. MakcumanbHoe 3HaueHue KIIJ[. Llukn

Kapno.

DKOJOTHUYECKUE aCIeKThl MCIOJIb30BAHUS TEIUIOBBIX ABUrarenei. TemmoBoe
3arpsI3HEHUE OKPYKAIOIIEH CPEbI.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: XOJOAUIbHHUK,
KOHIUITMOHEP, NU3EJbHBIA M KapOIOpaTOpHBIA JBUTaTenu, MapoBas TypOuHa,
MOJyYEHUE CBEPXHU3KUX TEMIEPATyp, YTWIM3AIMUSA «TEIUIOBBIX» OTXOJO0B C
MCIIOJIB30BaHUEM TEIUIOBOTO HACOCA, YTUIN3AIMS OMOOPTraHUYECKOTO TOITUIMNBA JJIst
BBIPAOOTKH «TETUIOBOM» U DJIEKTPOIHEPTHH.

Hemoncmpayuu.

N3meHenne TemmiepaTypsl py a1uadaTUueCKoM paCIIMPEHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEN BEILIECTB.



CriocoObl U3BMEHEHHS] BHYTPEHHEH SHEPTHH.

HccnenoBanue anuabaTHOrO Mpolecca.

KoMnbroTepHbie MOJIEN TETJIOBBIX JIBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, NPAKMUKYM.

N3mepenne yaenbHON TENIOEMKOCTH.

HccnenoBanue mpouecca OCThIBAHUS BELIECTBA.

UccnenoBanue annabaTHOTO MpoIecca.

N3ydyeHne B3aMMOCBSI3M DHEPIUM MEXMOJIEKYJSIPHOTO B3aUMOJCHCTBUS U
TEMIIEPaTypPbl KUIIEHUS KUJKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeuiecmea. Dazosvie nepexoowvl.

[TapoobOpazoBanue u koHjaeHcanusa. HcmapeHue u KumeHue. Y jenbHas
TEIJI0Ta Mapoo0pa3oBaHUs.

Hacepiiiennsle u  HeHachllleHHbIE mapbl. KauecTBeHHass 3aBUCUMOCTD
IJIOTHOCTH M JABJIEHHUS HACBIIIEHHOTO Mapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh
0T 00bEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B KUJIKOCTH.

Bnaxxnocts Bo3ayxa. AGCOTIOTHASE U OTHOCUTEINIbHAS BIIAYKHOCTb.

Teépmoe Teno. Kpucramnmuueckue u amopdHbie Tena. AHU30TPOINS CBONCTB
KpuctayioB. IlnaBieHne W KpucTam3amus. YAenbHas TEIIOTa ILJIABJICHHUS.
CyOnumarusi.

Hedopmanuu TBEpAOTO Tena. Pactsikenue u cxarue. Cnpur. Moayns FOnra.
[Ipenen ynpyrux nedopmMaiui.

TeruioBoe pacmmpeHue KUAKOCTEH U TBEPABIX Ted, 00OBEMHOE WM JMHEIHOE
paciupenre. AHTapMOHM3M TEIUIOBBIX KOJI€OaHUN YaCTHI] BEIIECTBA KaK MIPUYUHA
TEIJIOBOTO paclIupeHus Tell (Ha Ka4eCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3Heprun B (pa30BbIX MEPEX0/Iax.

VYpaBHeHuE TEIIOBOTO OanaHca.

[ToBepxnocTtHOe HaTsDKeHHE. K03(PPUIIMEHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumnsipasie siBnenus. J{aBneHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUAKOCTH.
®opmyiia Jlarutaca.

TexHuueckne yCTpOMCTBA M TEXHOJIOTUYECKHE TMPOLECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHbBIE MAaTEPUAIBI.

Jlemoncmpayuu.

TeroBoe pacipeHue.

CBoMCTBa HACBILICHHBIX TAPOB.

Kunienune. Kunenue mpu noHM>XEHHOM J1aBJICHUMU.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHHS.

OMBITHI C MBUTBHBIMU TUIEHKAMH.

CmauuBanue.



Kanunnisipasle sBieHus.

Moaean HEHBIOTOHOBCKOM JKHUIKOCTH.

Crioco0Obl M3MepeHus BIAXKHOCTH.

HccnenoBanne HarpeBaHus U IUIABJICHUS KPUCTAININYECKOTO BEILIECTBA.

Buner negopmanuii.

Habmronenne mansix aedopmarui.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomuol, nPAKmMUKym.

N3ydenne 3aKOHOMEPHOCTEN UCTIAPEHNUS JKUIKOCTEN.

N3mepenune yaebHON TEIJIOTHI IUIABICHUS JIbJA.

N3ydenne CBOMCTB HACBIIIEHHBIX M1apOB.

N3mepenne abCOMIOTHOM BJIXHOCTH BO3JyXa U OIIEHKAa MacChl MapoB B
OMEILICHHH.

N3mepenue ko3 duiieHTa moBepXHOCTHOTO HATSHKCHUS.

N3mepenue moayns FOnra.

UccnenoBanne 3aBUCMMOCTH  Jedopmaiuu  pe3ruHOBOro obpasma OoT
IPUIOKEHHOU K HEMY CHJIBL.

Pasznea 4. DnexkTpoanHaMuKka.

Tema 1. Inekmpuueckoe noJe.

OneKTpu3anms Tel U €€ NPOSIBIEHUsA. DJIEKTpUYECKMM 3apsan. [Ba Buaa
AJEKTPUYECKUX 3apsaoB. [IpOBOAHWKHM, JUAIEKTPUKUM U MHOJYIPOBOJHUKH.
DNeMEeHTapHbId AJIEKTPUUECKUN 3apsii. 3aKOH COXPAHEHUs BJIEKTPUYECKOTO
3apsna.

B3aumoperictBue 3apsanoB. Toueunbsle 3apsapl. 3akoH KylioHa.

Dnextpudeckoe noje. Ero neiicTBue Ha 3J€KTPUUIECKUE 3aPSBbL.

HanpsokéaHocts  amekTpudeckoro  mosst.  [IpoOubiil  3apsn. JIuauwm
HaIpsHKEHHOCTH DJIEKTPUYECKOTO 1MoJss. OJHOPOIHOE AIEKTPUUYECKOE TOJIE.

[loTeHIMAIBHOCTB 3JIEKTPOCTATUYECKOTO IONSA. Pa3HOCTH NMOTEHIMANOB H
HanpsbkeHue. [loreHnumaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuMan 31eKTpocTaTUYECKOro noJisg. CBA3b HANPSKEHHOCTH TMOJS U Pa3HOCTU
MOTEHIMAIIOB [IJISl DJIEKTPOCTATUYECKOTO IOyl (Kak OJHOPOJHOIO, TakK M
HEOJHOPOJIHOTO).

[IpuHIUI CynepHo3ULMU SJIEKTPUUYECKUX TTOJIEH.

[Tone Toueunoro 3apsnma. Ilome paBHOMEpHO 3apsbkeHHOM cdephl. [lone
PaBHOMEPHO 3apsHKEHHOTro mo o0béMy Mmiapa. Ilonme paBHOMEpHO 3apsKEHHOU
OECKOHEYHOM IUIOCKOCTU. KapTuHBI JMHUI HANpsHKEHHOCTH 3TUX MOJEH H
SKBUINOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHS 3apsIOB.

JInaneKTpuKku B AIEKTPOCTATUYECKOM I0JIE. Jlnanexrpuueckas
IPOHUIIAEMOCTD BEIIECTBA.



Konnencatop. DneKTpOEMKOCTh KOHAEHCATOpa. DNEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpA.

[TapaiutenbHOE coequHEeHNE KOHAEHCATOPOB. [locnenoBarenbHoe coeMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOTI0 KOHJIEHCATOPA.

JIBU>KEHME 3apsSyKEHHOW YaCTULIBI B OJJHOPOJIHOM 3JIEKTPUUYECKOM TIOJIE.

TexHuueckne yCTpOUCTBA U TEXHOJIOTHYECKUE TIPOLIECCHI: DJIEKTPOCKOI,
AIIEKTPOMETP, OJCKTPOCTATHUECKas 3alluTa, 3a3eMJICHHE DJIEKTPONpUOOpPOB,
KOHJIeHCATOpHkI, reHepatop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO Y MPUHLMII IEUCTBUS 3JIEKTPOMETPA.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IAPUKOB.

DIIEKTPUUECKOE TOJIE IBYX 3apSKCHHBIX MIACTHH.

Mogaens anekTpocratudeckoro reHeparopa (Ban ge ['paada).

IIpOBOTHUKH B 3JIEKTPUYECKOM IIOJIE.

DNeKTpocTaTuuecKas 3aliuTa.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITOCTOSIHHOM U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcCAaTopa OT IUJIOLIAIu
IJJACTHH, PACCTOSHUSA MEXKAY HUMHU U TUIEKTPUUECKOU POHULIAEMOCTH.

DHeprus dJIEKTPUUECKOTO OIS 3apsKEHHOT0 KOHJIEHCATOopa.

3apsaKa U pa3psika KOHJIEHCATOpa YEPE3 PESUCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, nPAKMUKYM.

OueHka cui B3auMOICHCTBUS 3aPS)KEHHBIX TEll.

HaGnronenue npeBpallieHrs 3HEPTUH 3apsKEHHOT0 KOHAEHCATOpa B SHEPTHIO
W3JIy4ECHUSI CBETONOA.

N3ydenne npoTekaHus TOKa B LIEMH, COAEPKAIIEH KOHAEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) npu
MOCJIEIOBATEIBHOM COCIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsaa KOHIECHCATOPA YEPES PESUCTOP.

Tema 2. Ilocmoannwlil 31eKmMpudecKuil mok.

Cuia Toka. [TocTOSIHHBIN TOK.

VYcioBusi CylieCTBOBAaHMS MOCTOSIHHOTO 3JIEKTPUYECKOro TOKa. McrouHukum
toka. Hanpskenne U u DJIC €.

3akon OMa [ ydacTKa LenHu.

DneKTpu4ecKoe COIIPOTHUBIICHUE. 3aBUCHUMOCTh COIIPOTUBIICHUS
OJHOPOJHOTO TMPOBOJHUKA OT €ro JJIMHbI U IUIOIIAAM MONEPEYHOrO CEUYCHHS.
VY nenpHOE CONPOTHUBIIEHUE BEILIECTBA.

IlocnenoBaTenpHOE, MMapauIeNIbHOE, CMEIIAHHOE COCIMHEHUE MPOBOJIHHUKOB.
Pacuér pazBeTBi€HHBIX AekTpuueckux mnenei. [IpaBuna Kupxroda.



PaGota snextpudeckoro Toka. 3akon [[xoyns—Jlenia.

MONIHOCTh 3JIEKTPUYECKOrO0 TOKA. TerjoBas MOUIHOCTb, BbIAE/siEMas Ha
pesucrope.

OJIC m BHYTpEeHHEE CONPOTUBICHHME HCTOYHHUKA TOKa. 3akoH Oma s
MOJHOM  (3aMKHYTOM) DJIGKTPUYECKOW Iienu. MOIIMHOCTh HCTOYHHKA TOKAa.
KopoTkoe 3ambikaHue.

KonnencaTop B 1ienu NOCTOSIHHOTO TOKA.

TexHudyeckne yCTPOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: aMIIEPMETP,
BOJILTMETP, PEOCTAT, CUETUUK IJIEKTPUUECKON SHEPTUN.

Jemoncmpayuu.

N3mepeHre Cuiibl TOKa U HaIPSIKEHUS.

UccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT HAIPsDKEHUSI Il pEe3UCTOpa,
JIaMITbl HaKaJIMBaHUS U CBETOMO/IA.

3aBUCHUMOCTh COMPOTHUBIICHHS HWJIUHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOILA]IN MONIEPEYHOTO CEYEHUS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA OT COMPOTHUBIICHUS TIPU TTOCTOSTHHOM
HaIPSKEHUU.

[Ipsamoe uzmepenue IJIC. KopoTkoe 3aMbIkaHUE TaIbBAHUYECKOTO 3JIEMEHTA
U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

Crnioco0bl coenMHEHUsT UCTOYHUKOB ToKa, DJIC GaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXIY MOJIKOCAMU MCTOYHUKA TOKA
OT CHWJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomuol, nPAKmMuUKym.

HccnenoBanre CMEMIaHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepeHne yaenbHOro CONpOTUBIIEHUS POBOJIHUKOB.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HaNpsDKEHUS IS JIAMITb
HaKaJIUBaHUSI.

VYBenuueHue npenaesia u3MepeHust amnepMerpa (BoJIbTMETpa).

N3mepenne D/1C 1 BHYTPEHHETO CONTPOTUBIIEHUS HCTOYHUKA TOKA.

Uccnenoranne 3aBucumoctu DJIC raibBaHUYECKOTO 3JIEMEHTa OT BpPEMEHU
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanne pasHOCTH MOTEHIMAIOB MEXY MOJIOCAMU MCTOYHUKA TOKA
OT CHJIBI TOKA B LIETH.

UccnenoBanne 3aBUCUMOCTH TMOJIE€3HONW MOIIHOCTH MCTOYHUKA TOKA OT CHIIbI
TOKaA.

Tema 3. Toku ¢ paziuunsix cpeoax.

DOneKkTpuyeckass MPOBOJAMMOCTh  PA3JIUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MIPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCThH COIPOTHUBIICHHUS METAIOB OT
temneparypbl. CBEpXIPOBOAUMOCTD.



DIEeKTpUYECKUN TOK B BakyyMme. CBOMCTBA AEKTPOHHBIX ITYYKOB.

[TomymmpoBOIHHUKH. CoOcTBeHHas 151 IIPUMECHAs MIPOBOJIMMOCTD
noJynpoBOAHUKOB. CBoiicTBa p—n-niepexojia. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKAN TOK B AJIEKTPOJUTAX. DJIEKTPOJUTHUUYECKAS JUCCOLIMALMA.
DnekTponus. 3akoHbl Dapajiest A1l JIEKTPOIIN3a.

DJIeKTpUUEeCKUM TOK B Tra3zax. CamMOCTOATENbHBIH M HECaAaMOCTOATEIbHBIN
pas3psa. PaznuuHble TUIIBI CAMOCTOATENBHOTO paspsaa. MoiHus. I1masma.

TexHuueckue yCTpONCTBA M MPAKTUUECKOE MNPUMEHEHHUE: Ta30pa3psiIHbIC
JAMIIbl, 3JIEKTPOHHO-TyueBasi TpyOKa, MOJYNPOBOJHUKOBBIE MPUOOPHI: JAUOI,
TpaH3ucTOp, (OTOAMOM, CBETONMOMA, TalbBaHWKA, padUHUPOBAHUE MEIH,
BBIIIJIABKA aTFOMUHUS, DJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTb COMPOTUBIIEHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOIIUTOB.

3akoHbI 35ekTpousza Papanes.

HckpoBoii pa3psl ¥ MPOBOAMMOCTD BO3yXa.

CpaBHEHUE POBOAUMOCTU METAJIJIOB U MOIYTIPOBOJHUKOB.

OIHOCTOPOHHSISL TPOBOJIUMOCTD JIMOIA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKmMuKym.

Hab6mronenne amekrponmsa.

N3mepeHune 3apsiaa OTHOBAIEHTHOTO MOHA.

UccnepoBanne  3aBUCMMOCTH  CONPOTHUBICHUSI  TEPMOPE3UCTOpA  OT
TeMIepaTyphbl.

CHsiTHe BOIBT-aMIIEPHON XaPAKTEPUCTUKU THO/IA.

Du3HYeCKUl MPAKTHUKYM.

Crnioco0bl u3MepeHus (PU3NYECKUX BEIUYHH C UCTIOIH30BAHUEM aHAJIOTOBBIX
U UU(POBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3MUYECKUX BEIUYHH.
OneHka rpaHui] NOrpeHOCTEN.

IIpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
(bu3MYecKuX BETUYMH, NPOBEpKAa MPEAIOKEHHBIX THIoTe3 (BbIOOp H3 padorT,
OMMCAHHBIX B  TEMAaTHYECKUX  paszaenax «YUYEHUYECKHUUA  IKCIIEPUMEHT,
nabopaTopHbie pabOThI, TPAKTUKYM).

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYIIECTBIISIETCA C YUETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBSI3€UM C Kypcamu
MaTEeMaTHUKH, OMOJIOTHH, XUMHUHU, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYUHO20
NO3HaHUA: SBIICHWE, HAy4yHbIU (hakT, rumnore3a, ¢u3nMdeckas BEIUUYMHA, 3aKOH,



Teopusi, HAONIOACHHE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEPEHUE,
HOTPELIHOCTH U3MEPEHUM, N3MEPUTENIbHBIE TPUOOPHI, U(PpOBast 1adbopaTopusl.

Mamemamuxka: penieHHUe CUCTEMbl ypaBHeHUW. JluHelHas QyHKIMS,
napabosna, runepbosia, ux rpapuku u cBoiicrBa. TpuroHoMmerpudyeckue QpyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
BekToph! 1 MX IpOEKIMK Ha OCH KOOPAMHAT, CII0)KEHHUE BEKTOPOB.

Buonozua: Mexannueckoe JBIKEHUE B XKUBOW npupoze, nudpdysus, ocMmoc,
TEIUIOOOMEH JKMBBIX OPTaHM3MOB, TETIOBOE 3arpsS3HEHHE OKPYXKAIOMICH CpPEeIbl,
yTHIW3alusg OHMOOPTraHWYECKOrO0 TOIUIMBAa JUIS BBIPAOOTKH  «TEIJIOBOM» W
AIIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHUE M KANWIISIPHBIC SIBJICHUS B PUPO/IE,
AJIEKTPUYECKUE SIBIICHUS B )KUBOU MIPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOSHUE ATOMOB M MOJEKYI,
MOJIb BEIIECTBa, MOJIApHAs Macca, MOJy4YeHWEe HAHOMAaTepHaoB, TEIUIOBHIC
CBOMCTBA TBEPABIX TEJ, KUAKOCTEH U Tra3oB, )KUJKHE KPUCTAILIbI, JIEKTPUUECKHE
CBOMCTBA METAJUIOB, AIEKTPOJIUTHUECKAS JUCCOLUALMS, TaJbBAHUKA, HIEKTPOHHAS
MHKPOCKOTIHSL.

TI'eozpaghua: BnaxxHOCTH BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozusa: npeobpazoBaHue JABMKEHUN C HMCIOJB30BAHHEM MEXaHH3MOB,
y4€T CyXOro M OKUAKOTO TPEHHs B TEXHUKE, CTATUYECKUE KOHCTPYKIMU
(KpoHIITEWH, pemeéryaTble KOHCTPYKIIMHU), UCTOJIh30BaHHE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET W JAPYTUE), ABUTATEIb BHYTPEHHETO
CropaHus, mapoBasi TypOuHa, OBITOBOW XOJOJMJIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJyYEHUs] COBPEMEHHBIX MaTepualioB, B TOM UHCJIE HAHOMAaTEpHUajJoB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKas 3allWTa, 3a3eMJICHHE SJIEKTPONpPHOOPOB,
ra3opaspsaHbIe JIAMIIbI, TOTYTPOBOIHUKOBEIE MPUOOPHI, rabBaHUKA.

11 KUIACC

Pasznea 4. DnexkTpoanHamMuka.

Tema 4. Macnummnoe noe.

B3anmoneiicTBUEe TMOCTOSHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MaruutHoe 1one. Bekrtop MarHuTHOM wuHAyKuuu. [IpuHuun cynepno3unuu
MArHUTHBIX NOJie. JIMHUM MarHUTHOW MHIYKIIUU.

MarHutHOe 1oJie MPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJHMUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Ipcrea.

Cuiia Amnepa, €€ HalpaBJIEHHE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBJIeHHE U MOJYJIb. J[BH)KEHHE 3apsHKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaGoTa cuisl JlopeHna.

MarnutHoe nosje B BeuectBe. @eppoMarHeTUKH, Mapa- U JUaMarHeTHKU.



TexHuueckue YCTpOfICTBa N TCXHOJOTHUYCCKHUC IIPOHCCChI: IIPHUMCHCHHUC

OCTOSIHHBIX MarHuTOB, AJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
ANEKTPOABUTATEND SIKOOU, YCKOPUTENH 3JIEMEHTapPHBIX YaCTHII.
Hemoncmpayuu.

KaptnHa  nuHMEA  WMHOYKOMM ~ MarHUTHOTO — TOJIA  IIOJIOCOBOTO M
M0JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KapTtuna nHUI MarHUTHOW MHIYKIIMU NOJIS JNIMHHOTO TIPSIMOTO MPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmonenicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI DJIEKTPOJIUTA.

HabGntonenue aBrm>XeHus Mydyka 3J€KTPOHOB B MAarHUTHOM ITOJIE.

[Tpunimn JICUCTBUS BJIEKTPOUZMEPUTEIIBHOTO npudopa
MAarHATOIIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

HccnenoBanre MarHUTHOTO TOJISI TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOMCTB (peppOMArHeTHUKOB.

HccenenoBanue neMCTBHs NOCTOSIHHOTO MarHWTa HA PaMKy C TOKOM.

N3mepenue cuibl Amriepa.

N3ydeHnne 3aBUCUMOCTH CHJIBI AMIIEpA OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMU Ha OCHOBE U3MEPEHHUSI CUIIbI AMIIepa.

Tema 5. InekmpomacHumnan UHOYKUUA.

SIBeHne NEKTPOMArHUTHOM HMHAYKOMH. [lOoTOK BEKkTOpa MarHUTHOM
uaaykuuu. OJIC uHAYKUMH. 3aKOH JJEeKTpoMarHuTHOW wuHaykiuu Dapanes.
Buxpeoe anexrpudeckoe noiie. Toku Dyko.

OJIC MHAYKUMH B NMPOBOJHHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
TOJIE.

IIpaBuiio Jlenna.

NunyktuBHOCTh. KaTylllka MHIYKTUBHOCTH B LIENW MOCTOSIHHOTO TOKA.
SArnenune camonnaykiuu. I1C caMOMHIy KLY,

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIJIEKTPOMATrHUTHOE TOJIE.

TexHudyeckne yCTPOMCTBA M TEXHOJOTHYECKHE IPOLIECCHI: WHIYKIIMOHHAS
[1€4Yb, COJICHOMUJ, 3aIlUTa OT JJIEKTPU3ALUU TEN IIPU IBUKECHUU B MATHUTHOM I10JIE
3eMIIH.

Jlemoncmpayuu.

Habmtoienue siBIeHUs 3IeKTPOMarHiTHOM UHIAYKIIWH.

NccnenoBanne 3aBucumoctd OJIC MHAYKIMHA OT CKOPOCTH W3MEHEHUS
MAarHATHOTO MOTOKa.



IIpasuno Jlenua.

[TaneHue MarauTa B aITOMUHUEBON (METHOMN) TpyOe.

SIBneHne CaMOMHIYKIIUH.

Uccnenoranne 3aBucumoctd IIC caMOMHIYKIIMU OT CKOPOCTH M3MEHEHUS
CUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomuol, nPAKmMuUKym.

HccnenoBanue SIBJICHUS AJICKTPOMAarHUuTHOM
uHayknud.  OnpeneneHue  HUHAYKIMM — BUXPEBOTO
MariuTHOTO TIOJIS. HccnenoBanue SIBJICHUS
CaMOMHIYKIINH.

COopka MoJienu JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznen 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Ko1e0anus.

Konebarenbnas cucrema. CBOOOHBIE KOJIEOAHNS.

['apmonnyeckue koneOaHus. KuHemarnueckoe U JUHAMUYECKOE OINMCAHUE.
DHepreTuyecKoe OMMCaHUE (3aKOH COXPaHEHUS! MEXaHUYEeCKOM 3Hepruu). BriBoa
JMHAMUYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJIEOAHUM U3 UX DHEPreTHUYECKOro M
KMHEMATUYECKOTO OTTUCAHUSI.

AmMmutyna u ¢asza konedanuil. CBs3b aMIUTUTYAbl KOJIEOAHUN HCXOIHOM
BEITMYMHBI C aMIUTUTYIaMU KOJIeOaHUi €€ CKOPOCTH M YCKOPEHUSI.

[lepron m uacrora kosneOanuit. Ilepwon Manblx CBOOOJTHBIX KOJeOaHUU
MaTeMaTU4YeCcKoro masiTHuka. Ilepuon CcBOOOIHBIX KOJI€OAHUN TPYKUHHOTO
MasTHUKA.

[Tonsitue o 3aryxaromux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHass kpuBas. BiusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPUBOM.
ABTOKOJIe0aHUS.

TexHu4yeckre yCTpOWCTBA U TEXHOJOTHUUECKUE MPOIECChl: METPOHOM, YaChl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuck K0e0aTeTbHOTO JABIKCHUS.

HabGnronenue He3aBUCUMOCTH MEPUOIa MAJIBIX KOJIEOAHHM rpy3a Ha HUTH OT
aMIUIUTY B

WccnenoBanue 3aTyXamux KoiaeO0aHuii 1 3aBUCUMOCTH TIEPHOJIa CBOOOTHBIX
KOJIEOAHHI OT COMPOTUBICHHUS.

UccnegoBanue kojeOaHWii rpy3a Ha MAacCUBHOM TIPYXKHMHE C UEIBIO
dbopMupoOBaHUS MPEACTABICHUIN 00 MAeATbHON MOIETH IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHHMsI DHEPTUH MPU KOJCOAHUSIX rpy3a Ha MPYKUHE.

UccnenoBanue BEIHYXICHHBIX KOJICOAHUM.

Ha6nronenue pe3onanca.



Yuenuueckuit sxcnepumenm, nabopamopnuie padomeol, nPAKMUKYM.

W3mepenne mnepuona CBOOOJHBIX KOJEOAHWN HHUTSAHOTO U MPYXUHHOTO
MasITHUKOB.

N3ydeHue 3aKOHOB JBM)KEHUS TeJa B X0/I€ KoJIeOaHUM Ha yIIpyroMm MojBece.

N3ydenne NBUKEHNS HUTSHOTO MAasITHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKMHHOM MAasTHHKE.

HccnenoBanue yObIBaHUS aMIUIUTY bl 3aTyXarOIIMX KOJIEOAHMIA.

HccnenoBanne BRIHYKICHHBIX KOJICOAHUN.

Tema 2. dnekmpomazcHumusle KOaeOAHUA.

Konebarenbubiit kOHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJeOaHUs B
UJeabHOM KoJie0aTenbHOM KOHType. Popmyna TomcoHa. CBs3b aMIUIUTYIbI
3apsifia KOHJEHcaTopa ¢ aMIUIUTY/I0M CHIIbI TOKa B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXPAaHEHHMsI DHEPTUH B UACATIbHOM KOJIe0aTeIbHOM KOHTYPE.

3aTyxaronue AJIEKTPOMArHUTHBIE KoJieOaHus. BrinyxeHHbIe
AJIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemenHblii TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYIHOE H
JEHCTBYIOIIEE 3HAUEHHE CUJIbI TOKA W HANpsOKEHUS MpH pa3inyHor dopme
3aBUCUMOCTH IIEPEMEHHOI0 TOKa OT BPEMEHH.

CHHyCOMIABHBIA TNEPEMEHHBIA TOK. Pe3ncTop, KOHAEHCATOp M KaTylIKa
MHIYKTUBHOCTH B LIENU CHUHYCOUJAIBHOIO IEPEMEHHOIO TOKAa. Pe30HaHC TOKOB.
Pe3onanc HanpsikeHuUN.

WneansHbiid  Tpancpopmartop. IlpomsBoactBo, mepenaya u  mnorpediieHue
ANEKTPUYECKON SHEPTUH.

DKOJIOTUYECKHE PHUCKU IIPU NIPOU3BOJACTBE AIeKTpodHepruu. KyibeTypa
UCITOJIb30BAHUS ANEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuueckre ycTpoiicTBa M TEXHOJOTMYECKHUE TPOIECCHI: SIEKTPUUYECKUN
3BOHOK, F€HEPATOP NEPEMEHHOIO TOKA, TMHUH JIEKTpOIepeiay.

Hemoncmpayuu.

CB0OOOIHBIE DIIEKTPOMArHUTHBIE KOJICOAHMUS.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJIEOAHUN OT MHIYKTUBHOCTU U EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl JJIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['ereparop He3aTyXaIOMUX JIEKTPOMATrHUTHBIX KOJICOaHUIA.

Mopenb 3JIeKTpOMarHuTHOTO Te€HEpaTopa.

BbIHyX/I€HHbIE CUHYCOUJAIbHBIE KOJIEOAHHUS.

Pe3ucTop, karymika MHIYKTHUBHOCTH U KOHJIEHCATOP B LENU MEPEMEHHOIO
TOKaA.

Pe3oHanc mnpu MOCIENOBATENbHOM COEIMHEHHHM PE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

VYceTpoiicTBO U MpUHLIKI IEUCTBUS TpaHchopmaTopa.



Mogenb JIMHUY 3JIEKTPOIEepEAayH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomuol, nPAKmMUKym.

N3yuenue tpanchopmaropa.

HccnenoBanre nepeMeHHOr0 TOKa 4epe3 IMOCIEA0BATENbHO COSAMHEHHBIE
KOHJIEHCATOp, KaTylIKy U PE3UCTOP.

HabGnrofnenue 35eKTpoMarHiTHOTO pe30HaHca.

UccnenoBanne paboThl HCTOYHHUKOB CBETA B IIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMPOMACHUNIHbBIE BOTIHDL.

MexaHuueckue BOJIHBI, YCJIOBUS UX pacnpocTtpaHeHusi. llomepeunbie u
MpOAOJbHbIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHUs U JIJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKHUX BOJH: OTpPaKEHHE, NPETOMJICHHE, UHTEPPEPEeHIUS U
TUPPAKITHSL.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymMoBOE€ 3arpsi3HeHHE OKPY>KaIOIIEH CPebl.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIOBUSI U3JIYUEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CBoiicTBa  DJIGKTPOMAarHWUTHBIX  BOJH:  OTpPaXEHUE,  MPEIOMIICHHE,
noJisipu3aius, uHTepdepeHuns u qudpakius.

[IIxana 351eKTpOMarHuTHLIX BOJIH. [IpriMeHeHHEe SIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMIBI pagnuOCBSI3U U TeNeBUACHUS. Paqnonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH CPEeIbI.

TexHuyeckre yCTpPOWCTBA M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, pajiap, paIuonpuéMHIK, TEIEBU30D, aHTeHHA, TenedoH, CBU-nieun,
yJIbTPAa3BYKOBasi TUArHOCTUKA B TEXHUKE U MEJUIMHE.

Hemoncmpayuu.

OO6pa3oBanue U pacIpPOCTPAHEHUE MOTIEPEUHBIX U MPOIOIBHBIX BOJIH.

Konebmromeecs Temo Kak ICTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHMI.

HabGmronenue orpakeHus: ¥ MPeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6monenue nntepdepennn u qudpakiini MEXaHUYECKUX BOJIH.

AKyCTUYECKUIN PE30OHAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHHE.

HabGmronenue cBA3UM TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUTUTYIOW W
4acTOTOM KoJieOaHU.

HccnenoBanue CBOICTB AJIEKTPOMArHUTHBIX BOJIH: OTpaXxeHUe,
MpeIOMIICHUE, TTOJSIpU3aIs, U paKius, THTephepeHITUS.

Oo6nHapyxeHue nHGPaKpacHOTO U YIbTPadrOIETOBOTO N3TyUEHUH.



Yuenuueckuit sxcnepumenm, nabopamopnuie padomeol, nPAKMUKYM.

N3yuyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHnne pacnpocTpaHEeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEHOE paclpOCTpaHEHHUE CBETA B OJHOPOJIHOM cpene. JIyu cBera.
To4euHbI ICTOYHHK CBETA.

OTtpaxenue cBeTa. 3aKOHbI OTpakeHus cBeta. [locTpoeHune m3oOpaxeHuii B
riockoM 3epkaie. Chepudeckue 3epkana.

[Ipenomienue cBera. 3aKOHBI MpEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTeb
npenomMiieHusi. OTHOCUTENBHBIN MOKA3aTelb MpeaoMiieHus. [IoCTOSHCTBO 4acTOThI
CBETAa W COOTHOILICHUE JUJIMH BOJH MPU MNEPEXOJE MOHOXPOMATHYECKOrO CBETA
yepes rpaHully pa3zielia IByX ONTHYECKUX CPE.

Xon nyuert B nmpusMme. ucrnepcusi cBera. CIIOXKHBIH cOCTaB O€Oro CBETa.
[Ber.

[TonmHoe BHyTpeHHee oTpaykeHue. [IpenenbHblii yroyi MmojHOro BHYTPEHHETO
OTPAKECHUSL.

CobOuparomie W pacceuBarommue JuH3bL. ToHkas JnwmH3a. DOKyCHOE
pacCTOSIHME M OINTHYECKas CWiIa TOHKOW JIMH3BI. 3aBUCUMOCTH (HOKYCHOTO
paccTosiHUST TOHKOM CeprUyYecKor JUH3BI OT €€ reOMETPUM U OTHOCUTEIHLHOTO
ITOKA3aTeIs MPETOMIICHUS.

dopmysia TOHKOM JIMH3BL. Y BEJIMUEHUE, 1aBAEMOE JIMH30M.

Xopa ny4a, MPOUIEANIETr0 JIMH3Y IOJ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOMN
ontuyeckod ocu. I[locTpoeHue wu3z00paxkeHU TOYKM M OTpe3Ka MPsSMOA B
COOMPAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

OnTtuyeckue mpubopsl. Paspemaromas cmocoOHOCTh. [1a3 kak onTuyeckas
cucrema.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBast ontuka. WuTtepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
YcnoBuss HaOMIOMEHWS MAaKCMMYMOB M MHUHHMYMOB B WHTEpQEPEHIITMOHHON
KapTUHE OT JBYX KOTE€PEHTHBIX HUCTOYHUKOB. [Ipumepsl KilacCUUYECKUX
UHTEP(HEPECHIIMOHHBIX CXEM.

HNudpakus cBera. JudpakuronHas pemeérka. YciaoBue HaOIOACHUS
[JIABHBIX ~MaKCUMYMOB TIpM MNaJ€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHU4Yeckre yCTpOMCTBA M TEXHOJOTHYECKHE IPOLIECCHl: OYKH, JyMa,
nepuckorn, (ortoamnmapar, MUKPOCKOI, MPOEKIMOHHBIN ammapaTr, MPOCBETICHUE
ONTHUKH, BOJIOKOHHAS ONTUKA, TU(DpaKIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccenenoBanue NpeaoMIIEHNs CBETA.

HabmtoieHue noaHoro BHyTpEHHEro oTpakeHus. Mojieiab CBEeTOBOIA.

HccnenoBanne xoJa CBETOBBIX IIYYKOB YEpe3 IIOCKOMAPAIIEIbHYIO
IUTACTUHY U TIPU3MY.

HccnenoBanue cBOMCTB U300paK€HUH B JIMH3AX.

Mopnenu MUKpPOCKOIIa, TEJIECKOMA.

HaGmronenue unTepdepeHinm caera.

HaGnronenue 11BeTOB TOHKUX IJIEHOK.

Habmronenune nudpakiuu ceera.

N3yuenune nudpakiinoHHON PEMIETKY.

Hab6mronenne nudpakiimoOHHOTO CIIEKTpa.

HabGnronenue nucnepcuu cBera.

Habmroienue nomisipuszanuu cBeTa.

[Ipumenenue  MmONAPOMAOB  JUIsi ~ HU3YUYEHUS  MEXAHUYECKHUX

HalpsOKEHU.  Yuenuueckuit  Ikcnepumenm,  1abopamopHble

padomuwl, npaxmuxkym. VIzmepeHue nokasaTtens NpeJOMIICHHS CTEKIIA.

UccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pAcCCTOSIHUSI OT BellecTBa (Ha
MpUMEPE KUJIKUX JTHH3).

N3mepenne pOKyCHOIO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tomrydenue n300pakeHUs B CUCTEME U3 TUIOCKOTO 3€pKalia U JINH3bI.

[Toyyenune n300pakeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHHe TEIECKONNYECKUX CUCTEM.

Hab6mronenune nudpaxiuu, uHTEpPEepeHIny 1 MoJIsIprU3aliii CBETa.

N3ydenne noyisipusalvy CBETa, OTPAKEHHOTO OT MOBEPXHOCTH

IU3JIeKTpUKa. M3ydyenne nuurepdepeHnu 1a3epHoro U3IyyeHus Ha ABYX

LIEJIAX.

HaGnronenue nucnepcum.

HaGmonenue u uccnenoBanue AMPPaKMuOHHOTO CIEKTpa.

N3Mepenue 1MHbI CBETOBOW BOJIHBI.

[TomydyeHune criekTpa U3Iy4EHHUS] CBETOJMOJIAa MPU MOMOIIH TU(PPAKITUOHHON
PELIETKMU.

Pazgen 6. OcHOBBI cClieIHAIbHOM TEOPHH OTHOCUTEJIBLHOCTH.

I'panunpl  NpUMEHMMOCTHM  KJIaccMyeckon — mexanuku.  [locTynars
CHEeUaIbHOW TEOPHUH OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  uHTepBai. [IpeoOpasoBanusi  Jlopenna.
VYcnoBue npuuMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEJJIEHUE
BPEMEHH U COKPALIECHUE JUIUHBI.

DHeprusi 1 UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs3b MaccChl C JHEPrUEN U UMITYJIBCOM PEISATUBUCTCKOW YaCTULIBI. JDHEPIruUs
IIOKOSI.



TexHHUecKkre yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIyTHHKOBBIE
NPUEMHHUKH, YCKOPUTEIH 3aPSyKEHHBIX YaCTHLI.

Y4eHndecKuit IKCIIEPUMEHT, JIa0OpaTOpPHBIE PAOOTHI, IPAKTUKYM.

OnpeneneHne UMIyJdbCa W SHEPIHM  PEISITHBUCTCKUX  4YacTull (IO
dboTorpadusM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznea 7. KBantoBas ¢pusuka.

Tema 1. KopnycKyaapHno-60110601i Oyanusm.

PaBHOBecHOE TemioBoe M3Iy4YeHHE (U3JIydeHHE aOCONOTHO YEPHOTO Tena).
3akoH cMeuieHud Buna. 'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dorordpdext. Onwitel A. I'. Cronerosa. 3akonsl ¢poTodpdexra. YpaBHeHue
OiHmreitHa a1t potodaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YaCTHOCTH, J[IaBJICHHME CBeTa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O ¥ a0COJIIOTHO OTpaXaromnlyro moBepxHocTh). Ombrter I1. H.
JleGenena.

BousiHoBble cBoricTBa yactui. Bossl ae bponns. [limna BosHe! ae bpouisa u
pasMepbl 00JacTH JIOKaJIM3alMu JABWXKYyLIeWcs vactuubl. KopmycKynspHo-
BOJTHOBOU Jyanu3Mm. J{udpakius 31eKTpoHOB Ha KpUCTAIIIAX.

Crneunduka ndmeperuii B Mukpomupe. COOTHOIIEHUS] HEONPEAeIEHHOCTEN
I'eitzenOepra.

TexHU4Yeckre yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CIEKTPOMETP,
¢doTosnemMeHT, (OTONATYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHeYHas Oarapes,
CBETOJIMO/I.

Jlemoncmpayuu.

®doTo3(heKT Ha YCTAaHOBKE C IIMHKOBOM IIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHET0 (poToaddekra.

HccnenoBanue  3aBUCMMOCTH  CONPOTHUBJIEHHSI  MOJYNPOBOJHUKOB  OT
OCBELLEHHOCTH.

CBeToHoOI.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKmMuUKym.

HccnenoBanne ¢poTopesncropa.

N3mepenne nocrosinnoi [lnanka Ha ocHOBe ucciaeaoBanus Gorodddekra.

HccnenoBanre 3aBUCUMOCTH  CUJIBI  TOKa 4Y€pe3 CBETOAUOA ~ OT

Hanpsbkenus. Tema 2. @usuka amoma.

OneITEl IO KCCIEAOBAaHUIO CTpoeHus atoma. [lmanerapHas monens aroma
Peszepdopna.

[Toctynatel bopa. M3nyuenue u noriomieHrue GOTOHOB MpU NEPEXOAE aTomMa
C OJTHOTO YPOBHS DHEPTMU HA JPYTOM.



Buapl ciektpoB. CrieKTp ypOBHEHN 3HEPTrUH aTOMa BOJOPO/A.

CnoHTaHHOE U BBIHYKJICHHOE U3J1y4deHHe cBeTa. Jlazep.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHUE MPOLIECCHI: CIIEKTPaJIbHbBIN
aHanu3 (CIEeKTPOCKOI), 1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu.

Mogpens onbita Pesepdopra.

Habmronenne nuHEHYaTHIX CIIEKTPOB.

Y CTpOMCTBO U AENUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI JJa3€pPHOTO H3TyUYECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, nPAKMUKYM.

Habmronenne nmuaeitgaToro cnekrpa.

HccnenoBanue criekTpa pa3peKEHHOr0 aTOMapHOTO BOJOPOJA U U3MEPEHHE
nocrosiHHoi Punbepra.

Tema 3. Qu3zuxka amomnoz20 a0pa u INEMEHMAPHLIX YACHUY,.

Hyxnonnas moxens siapa I'eiizenOepra—MBanenko. 3apsan simpa. MaccoBoe
qucio sapa. N30tomnsl.

PanunoaktuBHOCTh. Aub(da-pacnaj. DJIEKTPOHHBII U TO3UTPOHHBIN Oera-
pacnan. ['amMa-usnydeHue.

3aKkOH pPaAMOAKTHBHOTO pacmnaza. PaaunoakTWBHBIE H30TONBI B IMPUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO H3IYy4YeHHUs. BiusHHe paJlOaKTUBHOCTU HA >KHUBBIC
opranu3mbl. EcrecTBeHHbIN QOoH n3nydyeHus. Jlozumerpus.

DHeprus CBs3U HYKJIOHOB B sifpe. SAnepHbie cuibl. JledekT maccel gapa.

Anepuble peakuuu. [lenenue u cuntes saep. AnepHsie peaktopsl. [IpodieMbl
YIPaBIsEMOr0 TEPMOSAEPHOTO CHUHTE3a. ODKOJOTMYECKHE aCIEKThl Pa3BUTUS
SJIEPHON SHEPrETUKH.

MeToapl perucTpaluy U UCCIEN0BAHUS SJIEMEHTAPHBIX YACTHII.

@yHIaMEHTaJIbHbIE B3aUMOJCUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHOil Mojaenu. KBapk-riatooHHass MOAENb aIpOHOB.

O®usuka 3a npeaenamu CraHmaptHo Mojenu. TéMmHas marepuss U TEMHas
DHEPIHUA.

EanHCcTBO U3NUYECKON KapTUHBI MHpA.

TexHu4yeckre yCTpOMCTBA U TEXHOJIOTUYECKHUE MPOLIECCHL: JO3UMETp, KaMepa
Bunbcona, saepHbIi  peakTop, TEPMOSICPHBIN peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HAHCHas: TOMOorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKmMUKym.

HccnenoBanne TpeKOB 4acTHIL (10 TOTOBBIM GoTorpadusim).

UccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIB30BAaHUEM J03UMETPA.

N3yuenue norsioiieHus 6eTa-4acTull aTlOMUHHEM.



Pa3znes 8. DiieMeHTHI ACTPOHOMHUM M aCTPOPU3UKH.

dTanbl pa3BuTUs acTpoHOMuUH. IIpuKiIaHOEe 1 MUPOBO33peHYECKOe

3HAYeHue acTPOHOMHUHU. [IpuMeHNMOCTh 3aKOHOB (PU3MKH 1JI51 00bHCHEHH S

NPUPOAbI KOCMUYECKUX 00bEKTOB.

Metonbpl aCTPOHOMHUYECKUX HCCIaeoBaHUNA. COBPEMEHHbIE ONTHYECKHUE
TEJIECKOIIbI, PAJUOTEIECKOIbI, BHEaTMOC(EpHasi aCTPOHOMMUSL.

Bun 3BénmHoro nHeba. Co3Be3mms, spkue 3BE3IbI, IUIAHETHI, WX BHUIUMOE
JBU)KCHUE.

CosiHeuHast cucTema.

Comnue. ConHeuHast akTUBHOCThb. Mcrounuk sHeprunm CoyHIA M 3BE3I.

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKH. JluarpaMma «CreKTpaabHbIM KJIacC —
CBETUMOCTBY». 3BE3/Ibl TJIaBHOM IMOCIEIOBATEILHOCTH. 3aBUCMMOCTh «Macca —
CBETUMOCTBY» JUIsl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKAEHUH U 3Bomonuu CoJHIa U
3BE3/1. DTambl )KU3HU 3BE3].

Muneunsiii IlyTs — Hama I'anaktuka. Ilonoxenue u nBukenue CoJiHIIA B
lNanaktuke. Tunsl ramaktuk. Pagroranaktuky U kBazapbl. YHEpHBIE OBIPBI B sApax
TaJaKTHK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xa06ia. Pazberanne raiakTuk.
Teopust bonpmioro B3psiBa. PeukToBoe n3nyyeHue.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnnlie mpobsieMbl aCTPOHOMUMU.

Yuenuueckue naonrooenus.

HaOnronenus 3BE31HOr0 HEOA HEBOOPYXKEHHBIM IJ1a30M C MCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUJIOKCHUHN ISl OTIPEICIICHHS TTOJIOKESHHUSI HeOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE cO03Be3ausi CEeBEpHOro modyliapusi U SpKue
3BE3/IbI.

HaGmronenuss B Teneckon JIyHbI, IUTaHET, TYMAaHHOCTEH M 3BE3IHBIX
CKOTLUICHU.

Du3HYeCKU MPAKTHUKYM.

Cnioco0b1 n3MepeHus: (GU3NYECKUX BEIMYMH C UCIOJIH30BAHUEM aHAJIOTOBBIX
1 UGPOBBIX U3MEPUTENBHBIX TPUOOPOB U KOMIIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOIIOTHBIC U OTHOCUTEIBHBIC MOTPEITHOCTH U3MEPCHUH (PU3MYCCKUX BEIWYHH.
O1nieHKa TpaHull MOrPEUTHOCTEM.

[IpoBenneHne  KOCBEHHBIX  M3MEPEHUM, MCCIEHOBAHWNW  3aBUCUMOCTEU
(U3MYECKUX BEIUYMH, NPOBEPKA NPEIJIOKEHHBIX THNOTe3 (BbIOOp U3 padoT,
OMHMCAHHBIX B  TEMAaTHYECKUX  pasleax «YUYCHUYECKUH  IKCIIEPUMEHT,
JabopaTopHbIe PAOOTHI, TPAKTUKYM).



Oo6o0mamuiee MOBTOPEHME.

O06001IeHne U cUCTeMAaTU3alMsl COAepKaHU pa3iesioB Kypca «MexaHHKay,
«MonekynspHas pu3nKa U TepMOIUHAMUKAY», «DIEKTpoAuHaMuKay, «Konebanus
U BOJHBD, «OCHOBBI CIELHUAJIbHOM TEOPUU OTHOCHUTEIBHOCTH», «KBaHTOBas
busnKa», «IEMEHThI ACTPOHOMHUH U aCTPOPUBUKIY.

Ponr ¢Qu3uku W acTpOHOMUUM B DKOHOMHUYECKOM, TEXHOJIOTUUYECKOM,
COLIMAJILHON M 3THUYECKOH cepax NeaTeIbHOCTH YeIOBeKa, pOJib M MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE OIUCATEIbHOM,
CUCTEMATH3UPYIONICH,  OOBSCHUTEIbHOW W  TMPOTHOCTUYECKON  (yHKIUI
(bu3nyeckoil Teopuu, poiib GU3NUECKON TeOpur B (POPMUPOBAHUM MPEACTABICHUIM
0 (u3mveckor KapTUHE MHUpaA, MECTO (PU3UUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MesxnpeaMeTHbIe CBA3U.

N3yuenne kypca ¢uszuku yrayOnéHHoro ypoBHs B 11 kmacce
OCYILECTBIISIETCS ¢ YYETOM COJNEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypCcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYUHO20
no3HaHuA: SBICHHUE, HAay4yHbId (DaKT, rumotesa, (u3MUecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpEHUE,
MOTPEIIHOCTA U3MEPEHUH, U3MEpPUTENIbHbIE TPUOOPHI, IUPpOBast 1abopaTOpus.

Mamemamuka: pelUIeHUE CUCTEMBl YpaBHEHUW. TpPUTOHOMETPHUUYECKHUE
(GyHKIIMHM: CUHYC, KOCUHYC, TAaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJIECTBO. BEKTOPBI M HMX NPOEKIMH HAa OCU KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 3yieMeHTapHBIX GyHKUMNA. [Ipu3Haku 1OMOOMS TPEYroNbHUKOB,
onpeIesICHHE TIOMAIU TIIOCKUX GUryp u oobeémMa Tel.

Buonozun: >nextpuueckue SBICHHUS B JKUBOM NpUpojie, KoyeOaTelbHbIE
JBVOKEHUS B JKMBOW IIPUPOJE, DKOJOIMYECKUE PHUCKH IIpU IIPOU3BOJACTBE
AIEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYXKAIOLIEW  Cpenpl,
yABTPa3BYKOBasg JUArHOCTUKA B MEIMIMHE, ONTHYECKUE SBICHHUS B JKHBOU
IIPUPOJE.

Xumusa: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KPUCTAIINYECKAs: CTPYKTypa TBEPIBIX
TE1, MEXAaHU3Mbl OOpa30BAHMS KPUCTAUIMYECKOW PpEIETKH, CIEKTPAIbHBIN
aHau3.

T'eocpaghusa: wmarHuTHBIE TIONKOCA 3€MJIM, 3JIEKH MArHUTHBIX PYI,
(oTOoCHEMKA 3€MHOM TOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSIHHBIX MAarHHUTOB, 3JIEKTPOMAarHuTOB,
ANEKTPOJBUTATENb IKOOU, reHepaTop MEPEMEHHOI0 TOKa, WHAYKIMOHHAS IeYb,
JVUHUN 3JEKTpOIepenay, dJIEKTPOABUraTeNb, paaap, paaiuONpPUEMHUK, TEIEBU30D,
anTeHHa, Tene@on, CBU-neub, yiabTpa3ByKoBas JMATHOCTHKA B TEXHUKE,



HpOCKHI/IOHHHﬁ alrrapar, BOJIOKOHHasA OIITHKA, COJIHCUHAA 6aTape;1, CIIYTHHKOBEIC
HpI/IéMHI/IKI/I, AACPHAA OHCPICTUKA U 3KOJIOT'MYCCKUC aCIICKThBI eé Pa3BUTHA.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
POU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3ZOBAHUA/INYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATDBI

JInYHOCTHBIE pe3yJbTaTbl OCBOCHHS YyuyeOHoro mpeaMera «Du3nka»
JOJKHBI OTPaXkaTh TOTOBHOCTD U CITIOCOOHOCTH 00YYAIOIINUXCSl PYKOBOACTBOBATHCS
c()OpMUPOBAHHON BHYTPEHHEH MO3ULKMENH JIMYHOCTH, CUCTEMOW II€HHOCTHBIX
OpUEHTAlM{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOIIUX
TPaJAMLIMOHHBIM LIEHHOCTSIM POCCHUICKOIO OOIIECTBAa, PACIIMPEHUE KUZHEHHOIO
OMbITA M ONbBITA JEATEIBHOCTH B IMPOLIECCE PEAM3aLMU OCHOBHBIX HAaIPABJICHUI
BOCIIUTATEJIBHON JEATEIBHOCTH, B TOM YHCJIE B YACTH:

IrPa’AAHCKOr0 BOCIIMTAHMS

e Cc(pOPMHUPOBAHHOCTh  TIPAXKIAHCKOM  MO3UMLMU  OOydwaromierocst  Kak
aKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO OOLIECTBA;

e IMPUHATHE TPAAUIMOHHBIX OOLIECYEIOBEYECKUX TyMAHUCTUYECKUX H
JEMOKPAaTHYECKUX LIEHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYIO JAEATEIBHOCTh B HHTEPECAX IPakIaHCKOr0
oOlIecTBa, Yy4yacTBOBaTb B CaMOYIpPaBJIC€HUU B 00pa3oBaTEIbHOU
OpraHH3alHy;

e YMEHHE B3aUMOJCIHCTBOBaTH C  COLUAIbHBIMM  HWHCTUTYTaMHU B
COOTBETCTBHUHM C UX (PYHKLIMAMU U HA3HAUECHUEM;

e TOTOBHOCTb K TYMAHUTAPHOW M BOJIOHTEPCKOU JIEATEIbHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpMUPOBAHHOCTH POCCUHCKOM TPa)KIaHCKOH HUJICHTUYHOCTH,
MaTPUOTU3MA;

e IIEHHOCTHOE OTHOILIEHWE K IOCYJapCTBEHHBIM CHUMBOJaM, JOCTHKEHUAM
POCCUHCKUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

e c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ’TUUECKOTO TIOBEJCHHUS;

e CIOCOOHOCTH OLIEHMBATH CUTYAlMIO U MIPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTHUPYSICh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCJIE B JEATEIbHOCTH YUEHOTO;

e OCO3HaHHWE JIMYHOTO BKJa/la B IOCTPOEHUE YCTONUNBOIO OYyAyILETO.

3CTEeTHYECKOr0 BOCIIUTAHUSA:

e DOCTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYas JCTETHUKY HAyYHOIrO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.



TPYAOBOI0 BOCIIMTAHUS:

HMHTEPEC K Pa3IU4HbIM chepaM mpodeccCHoHaTbHON eI TeIbHOCTH, B TOM
qHclie CBS3aHHBIM C (U3UKOH © TEXHHKOW, YMEHHE COBEpIIATh
OCO3HAHHBIN BRIOOpP Oyaymiel mpodeccuu M peain30BbIBaTh COOCTBCHHBIC
’KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUI0O U CamMOOOpa30BaHUIO B
o0nacTh (GU3HUKHU Ha TPOTSKEHUU BCEH KU3HHU.

IKOJOTHYECCKOT0 BOCIINTAHHUA:

c(OPMHPOBAHHOCTh 3KOJOTHYECKOW KYJIbTYPhl, OCOZHAHHE TJI0OAIBHOIO
XapakTepa SKOJOTUIECKUX TPOOIIeM;

IJIAHUPOBAHUE W OCYLIECTBJIIEHUE JICWCTBHU B OKPYXKAIOLIEH CpeAe Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOIO PA3BUTUS YEJIOBEUECTBA;
paclIMpeHre OMbITa AEATEIHOCTH AKOJOTHYECKON HAIpaBIECHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAaHUHM N0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3MUECKON HAYKH,

OCO3HAHHWE IIEHHOCTH HAy4YHOH JesTEIbHOCTHU, TOTOBHOCTH B IIpoliecce
M3yueHHs] (PU3UKK OCYIIECTBIATh MPOCKTHYID U HCCIEAOBATEILCKYIO
NeATeNIbHOCTh UHIUBUYAIILHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS
ba3oBble 1ornueckue aeiicTBU:

CaMOCTOSITENIEHO  (DOpMYTIMpOBaTh H  aKTyaJIM3UpPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTPECISITh LEU JIeATeILHOCTH, 33/1aBaTh MapaMeTPbl U KPUTECPUU HX
JOCTHKCHHSI,

BBISIBJISITH  3aKOHOMEPHOCTH M TPOTHBOPEYHMSI B  PacCMaTPUBACMBIX
(bU3UYECKUX SIBJICHUSIX;

pa3pabaThIBaTh IUIAH PEIICHUS MPOOJIEMBI C YYETOM aHAIN3a HMCIOIITUXCSI
MaTepHAIBHBIX ¥ HEMATEPUATLHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JCSATCIBHOCTh, OIIEHUBATh COOTBETCTBUE
PE3yNbTATOB LIEJISIM, OIICHUBATH PUCKHU MOCJIEICTBUI IEATEIbHOCTH;
KOODJMHUPOBATh M  BBINOJHATH PabOTy B  YCIOBHSX PEaNbHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aWMO/ICHCTBHS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPHU PEIICHUU )KHU3HEHHBIX MPOOJIEM.

Ba3oBbie ucciienoBarejnLCKHe 1eHCTBUA:

BJIaJIeTh HAYYHOU TEPMHUHOJIOTMEN, KIFOYEBBIMU MOHITUSIMU U METOJIaMU
(bu3NYeCcKOl HayKu;



BJIAJCTh HaBBIKAMH  y4eOHO-HCCIICIOBATEIIbCKOM u MPOEKTHOMN
NESTENbHOCTU B 00JacTH (PU3MKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY TIOMCKY METOJOB peIIeHUs 3amad  (PU3HIECKOTO
coJiep KaHusl, MPUMEHEHHIO PA3IMYHBIX METOJIOB TIO3HAHUS;

BIAJCTh BHWJIAMH JEATEIHLHOCTH IO TOJYYEHHUIO HOBOTO 3HAHUS, €T0
WHTEPIpPETANN, TPEOOPA30BAHKIO U PUMEHEHHUIO B PA3IIMYHBIX YICOHBIX
CUTyallMsIX, B TOM YHCIIE MPU CO3JaHUU y4EOHBIX MPOEKTOB B 00OJIACTH
buzuKy;

BBISIBIISATh TIPUYHUHHO-CIICJICTBEHHBIE CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTATh THUNOTE3y €€ pelieHus, HaXOAWTh apPTyMEHTHI  JUIs
JI0Ka3aTeIbCTBA CBOUX YTBEPXKIICHUMU, 3a/1aBaTh MapaMmeTpbl U KPUTEPHUH
pCIIICHNS;

aHAM3UPOBATh TIOJYYCHHBIE B XOJIE PEIICHHS 3aJa4d PEe3yJIbTaThl,
KPUTUYECKH OIEHNWBATHh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH N3MCHCHHUE B
HOBBIX YCIIOBHUSIX;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIC 3aJa4yd B 0O0pa30BaTCIBHOU
JCATEIHHOCTH, B TOM YHCJIE TIPU U3yUEHUN (DU3UKU;

J1aBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTHh 3HaHHUA 10 (U3MKE B TPAKTHUECKYIO 001acThb
KHU3HECATCIILHOCTH,

YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIC UJIEH, MPEJIaraTh OPUTHHAILHBIC TIOX0IbI U PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, JOMTyCKAIOIINE aTbTEPHATUBHBIC PEIICHHSL.

Pabora ¢ nunpopmaumei:

BJIAJIETh HaBbIKAMHU MOJy4YeHUs MHPopManuu (U3HYECKOTO COAEpKaHUS
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISITH MOUCK,
aHaIM3, CUCTEMATHU3alUI0 M HHTEPHPETALMI0 HHPOPMALUHU PA3THYHBIX
BUJIOB U (hOPM Ipe/ICTaBICHMUS;

OLICHUBATh JOCTOBEPHOCTh MH(POpMAIINH;

UCIIOJI30BaTh CPEACTBA HMH(POPMALIMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTUA B  PEIICEHWH KOTHUTHUBHBIX, KOMMYHHUKAaTHBHBIX U
OpPraHM3allMOHHBIX 3a/lad ¢ CcoONoJIeHueM TpeOOBaHUI SProOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, pPeCcypcocOepeKeHus, MpPaBOBBIX MU
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUYECKOTO0 COAEP)KaHMs B pa3IMYHBIX (popmaTax ¢
y4€TOM Ha3HayeHUs: WHGOpMalMKW M IeJIEBOM ayAUTOpUH, BBHIOMpas
ONTUMAJIbHYIO (POPMY IIPEICTABICHUS U BU3YyATU3ALUH.

KoMMmyHukaTHBHBIE YHHBepCAJbHbIe Yy4eOHbIe JelCTBUS:



OCYIIECTBJISATh OOIEHHEe Ha ypokax (U3MKH W BO BHEYPOUHOUH
IEATENbHOCTH;

pacro3HaBaTh NPEANOCBUIKM KOH(MIMKTHBIX CHUTyallMd M CMAr4arthb
KOH(DJIUKTBI;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  MPEUMYILIECTBA  KOMAHJIHOM U
WHANBUIYAIBHON pabOTHI;

BBIOMpAaTh TEMATHKy M METOJIbI COBMECTHBIX JCUCTBUN C YYETOM OOIIHX
MHTEPECOB M BO3MOXKHOCTEH Ka)/I0TO YjeHa KOJUIEKTHBA;

OPUHUMATh ILEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHu30BbIBaTh U
KOOPJIMHUPOBAaTh JEUCTBUS TO €€ JOCTHXKEHHUIO: COCTaBISATh IUIaH
NENCTBUH, pacnpeesiTh POJid C YYETOM MHEHUN YYaCTHUKOB, 00CY X AaTh
pe3yJIbTaThl COBMECTHOM paboThI;

OLIEHMBATh KaueCTBO CBOETO BKJAJa M Ka)XJIOr0 y4yaCTHHUKAa KOMaH[bl B
001t pe3ysbTaT no pa3pabOTaHHBIM KPUTEPHUSIM;

npeyiaraTh HOBBIE MPOEKTHI, OLIEHWBATh HJEU C TO3UIMH HOBH3HBI,
OPUTHHAJILHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBJISATh IO3UTUBHOE CTPATETUUYECKOE IIOBEJIEHUE B pa3IMUHBIX
CUTyalusiX, TMpPOSBISATH  TBOPYECTBO M BOOOpakeHHWe,  OBITh
MHUIMATHBHBIM.

PeryisiTUBHbIE YHUBEPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranu3anus:

CaMOCTOSITEJIBHO ~ OCYILECTBJISITh  ITO3HABATEIBHYI0  JIEATEIIBHOCTh B
o0mactd (U3MKK M aCTPOHOMHHM, BBISBISITH MPOOJIEMBI, CTaBUTh U
dhopMyIIHpoBaTh COOCTBEHHBIC 3a/1aUH;

CaMOCTOSITEJIbHO COCTAaBIIATH IUJIAH PELIEHUS PACUETHBIX U KAYECTBEHHBIX
3a/lay, MJIaH BBINOJHEHUS MPAKTUYECKON pabdoThl C YYETOM HMMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYyalUsIM;

paclidpsATh  paMKd ~ y4yeOHOro IpeaMeTra Ha  OCHOBE  JIMYHBIX
MPEAIIOYTEHUN;

JeNiaTh OCO3HAHHBIA BBIOOP, apryMEHTHpOBaTh e€ro, Oparb Ha cels
OTBETCTBEHHOCTh 32 PELICHHUE;

OLICHHBATh NPHUOOPETEHHBIN OIBIT;

CIocOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO JPYAMIMH B 00J1acTU
(U3KUKHK, TOCTOSHHO MOBBIIIATH CBOM 0Opa30BaTENbHBIA U KYJBTYPHBIN
YPOBEHb.



CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBHI B JEITEIBLHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIbTATOB LEIISAM;

BJIaJICTh HAaBBIKAMHM  II03HABATCIBPHOW peduiekcuu Kak OCO3HaAHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBaHMH;

WCIIOJIB30BaTh TPHUEMBI pedeKcuu I OICHKH CHUTYaru#, BBIOOpa
BEPHOT'O PELICHUS;

YMETh OLICHUBATh PUCKA U CBOCBPEMEHHO IMPUHUMATh PEUICHUS IO HX
CHWKCHHUIO;

NPUHUMATh MOTHUBBI U ApPryMEHTHl JIPYIMX [pPH aHaIu3€ pPe3yJbTaTOB
JIEATEIIbHOCTH;

MIPUHUMATH Ce0s1, TOHUMAas CBOM HEJOCTATKU U JIOCTOMHCTRBA;

NPUHAMATh MOTHUBBI M ApPryMEHTBl JIPYIMX [PH aHaIu3€ pPe3yJbTaTOB
JIESITEIIbHOCTH;

MIPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA ONIUOKHU.

B mpouecce AOCTHKEHHS JIMYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS MPOTPaMMBI IO
¢bu3uKe 18 YpOBHSI CpeaHEro oOuiero o0pa3zoBaHUs Y OOy4aroluXcs

COBEPIICHCTBYETCS HMOLIMOHAITH WHTEILJIEKT, IIPEeIoJIararonl
HBIN 15051

c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHWS, BKJIIOUAIOINE  CIIOCOOHOCTH MIOHUMATh
ro CBOE

AMOIIMOHAIILHOE COCTOSTHUE, BUIETh HAIIPABJIEHUS Pa3BUTHS COOCTBEHHOM
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETyJIMPOBaHUS, BKJIIOYAIOLIErO0 CAMOKOHTPOJb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEJIEHUE, CIHOCOOHOCTh AJalTHPOBATHCS K
ASMOIIMOHANILHBIM HU3MEHEHUSIM U MPOSBISATH TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHBALIMH, BKIIOUYAIOIIEH CTPEMIIEHUE K JIOCTHKEHUIO LIEJIN
U yCIleXy, ONTUMU3M, UHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOJS U3
CBOMX BO3MO>KHOCTEM;

AMIATUH, BKJIIOYAIOUIEH CIOCOOHOCTh IMOHUMATh  3MOLIMOHAIBHOE
COCTOSIHME JpPYTHX, YYHUTHIBATh €ro IpPH OCYIIECTBICHUU OOILIEHUS,
CHOCOOHOCTH K COYYBCTBHIO U CONIEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKIJIIOYAIONIMX CHOCOOHOCTh  BBICTpauBaTh
OTHOUIEHUS C APYIMMH JIIOJbMH, 3a00TUTHCS, MPOSABISTH HHTEPEC U
paspemarh KOH(GIUKTHI.



NPEAMETHBIE PE3YJIBTATHI

K xonmy oOydenust B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

MOHUMAaTh POJb (U3UKA B  OKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COIMAJIbHOW M OSTUYECKOM cdepax AesTeIbHOCTH
YeJIoBEKa, POJIb U MECTO (PM3HKU B COBPEMEHHON HAy4YHOW KapTHHE MUpa,
3HAUYCHUE OIHCATEIbHON, CHCTEMAaTU3UPYIOMEeH, OOBSICHUTEIHLHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (U3HMYECKOM TEOpUHM —  MEXaHUKH,
MOJIEKYJISIPHON (DU3UKH M TEPMOJUHAMUKH, POJIb (DU3UYECKOU TEOPUU B
(bopMHpOBaHUHU MPEACTABICHHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBHS TPUMEHHUMOCTH MoOAeNeH (U3UYECKUX Tel U
MPOLIECCOB (SIBJICHUI): WHEpIMalIbHAas CUCTeMa OTcuéra, abCOIIOTHO
TBEPJIOE TeEJ0, MaTepHalibHas TOYKA, PABHOYCKOPEHHOE JIBUJKEHHUE,
CBOOO/IHOE mMajieHue, aOCONIIOTHO ympyras jaedopmariusi, aOCOIIOTHO
ynpyroe u abCOMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICIIH Ta3a, >KUIKOCTH
U TBEPJOrO (KPUCTALTUYECKOTO) Tela, UICabHBIN Ta3, TOUCUHBIN 3apsij,
OJTHOPOJHOE 3JIEKTPUUECKOE TI0JIE;

pasziuyath ycCJOBHUSl (TpaHULbI, 00JacTH) MNPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, TIOHMMATh BCEOOIMIA XapakTep (yHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh MCIOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAJM3UPOBATh U OOBSACHITH MEXAaHUYECKUE TIPOILIECChl U  SBJICHUS,
UCIIOJIB3YSI OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEIHLHOCTD
MEXaHUYECKOTO JBMXKEHUS, (HOPMYIIBI KHUHEMATUKH DPABHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpasoBaHusi ['amuies mis CKOPOCTH W TEPEMEIICHHS,
3akOHbl HblOTOHA, TIpUHUOMI  OTHOCUTENbHOCTH [anmies, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUS UMITYJIbCA U MEXAaHUYECKOU
DHEPTUHU, CBSI3b Pa0OTHI CUJIBI C M3MCHCHHEM MEXAHMYECKOW JHEPruH,
YCJIOBHSI paBHOBECUS TBEPJAOrO Tejia), IMPU OSTOM  HUCIOJIb30BATh
MaTeMaTUYeCKoe BBIPAKEHUE 3aKOHOB, yKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB: NMpeoOpa3zoBanuii ["anuies, BToporo
U TpeThero 3akoHOB HbBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIyJibca U
MEXaHUYECKOI YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBATH U OOBICHATH TEIUIOBBIC MPOLIECCHI U SIBJICHUS, UCTIOJIb3YS
ocHOBHble MOJOkeHUd MKT u 3aKkoHBI MOJEKYISIpPHOW (PUBHKU U
TEPMOJMHAMHUKN (CBA3b JABJIEHUSA UJEATBHOIO Ta3a CO CpeaHe
KUHETHYECKOW JHEPTUEN TEIUIOBOIO JBWXKEHUS M KOHILICHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEpAaTypbl BEIECTBA CO CpEIHEH KUHETHYECKOU
SHEPruel TEMIOBOTO JABMXKEHUS €r0 YacTHll, CBS3b JABJICHUS UICATIbLHOTO
raza C KOHUCHTpPAIMEHd MOJIEKYJ U €ro TEMIIEpaTypOr, YpaBHEHHUE



MenpaeneeBa—Knaneiipona, TmepBbII 3aKOH TEPMOJMHAMUKH, 3aKOH



COXpPaHEHUSl HHEPIHHM B TEIUIOBBIX MPOLECCax), MPU 3TOM HCIOJIb30BATh
MaTEeMaTHYECKOe BBIPAKECHUE 3aKOHOB, yKa3bIBaTh yCIIOBHUSA
IIPUMEHUMOCTH ypaBHeHUs1 MennaeneeBa—KianeipoHa;

e QAHANM3HPOBATH U OOBICHATH JJIEKTPUUECKUE SIBICHUS, HCIONb3Ys
OCHOBHBIE ITOJIOXKEHUS W 3aKOHBI 3JIEKTPOJWHAMHKHU (3aKOH COXPAaHEHMSI
AIIEKTPUYECKOTO 3apsna, 3aKOH KynoHa, NOTCHIIMAIIBHOCTD
ANEKTPOCTATUYECKOTO TOJIA, INMPUHLMI CYNEPIO3UIUN DIEKTPUYECKUX
IIOJIEN, TIPU DTOM YyKas3bIBas YCIJIOBHS IPUMEHMMOCTH 3akoHa KyiioHa, a
TaK)X€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWS: 3aKOHbI OMa Ui ydacTka
UenyM Y JJId 3aMKHYTOM JJIEKTPUUYECKOM 1enu, 3akoH Jxoyis—JleHa,
npasuia Kupxroda, 3akonsl @apanes Aig 31€KTpoIn3a);

e ONUCHIBaTh (U3UYECKUE MPOUECChl U SIBJICHUSA, HUCIOJIb3Ysl BEJIUYUHBI:
IIEpEMEILICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUIIA,
MOMEHT CWJIBI, JaBJICHWE, IOTCHUUAIbHAS DJHEPIUs, KUHETHYECKas
DHEprusi, MEXaHUYecKasl dHeprusi, paboTa CUIIbI, LIEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CWJIA TSHKECTH, CUJIa YOPYTOCTH, CUJla TPEHUSA, MOIIHOCTb,
SHEPrus B3aUMOJEHCTBHS Tena C 3emi€éil BONMM3M €€ MOBEPXHOCTH,
SHeprust ynpyrod naedpopManuyd TOPYKUHBI, KOJHMYECTBO TEIUIOTHI,
abcoIIOTHAsI TeMIeparypa Tena, padoTa B TEPMOJUHAMHUKE, BHYTPEHHSS
SHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa uACaJbHOIO Trasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeansHOro TEmimoBoro
JBUTATEIIS; JJIEKTPUUYECKOE MOJIE, HANPSLKEHHOCTD JJIEKTPUYECKOTO MOJIs,
HaIPsOKEHHOCTh  TIOJIS1 TOYEYHOI'O 3apsiia WM 3apsDKEHHOTO 1Iapa B
BaKyyM€ W B JUDJIEKTPUKE, MOTEHUHAI 3JIEKTPOCTATUYECKOrO IOJH,
Pa3HOCTh  INOTEHIMANOB, JJEKTPOABWKYIIAs CUJa, CWIA  TOKa,
HaIIpsDKEHWE, MOLIHOCTh TOKA, OJJIEKTpUYECKas €EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COIIPOTHUBIICHHE YYacTKa LENU C IMOCIEAOBAaTEIbHBIM H
MapajuieNIbHbIM COEUHEHUEM PE3UCTOPOB, IHEPTHUSI AIEKTPUUECKOTO OIS
KOH/JICHCATOPA;

e OOBSICHATH  OCOOEGHHOCTHM  TPOTEKaHWsS  (U3UYECKUX  SIBJICHHIL:
MEXaHUYECKOE [JIBUJKEHHE, TEIUIOBOE JIBIDKEHHME 4YacTHL[ BEIIECTBa,
TEIJIOBOE paBHOBecHE, OPOYHOBCKOE JBIKEHUE, TudPy3usi, ucnapeHue,
KUIIEHVE U KOHJEHCAIM, IUIABJICHUE U KPUCTAJUIN3ALMs, HAIPABJIEHHOCTD
TeIUTIONEepeaadm, IEKTPU3ALUs T, IKBUIIOTEHIUAIBHOCTh ITOBEPXHOCTH
3apsKEHHOTO IIPOBOAHUKA,

e TMPOBOJUTH UCCIIEIOBAHNE 3aBUCUMOCTU OJHOM (hPM3HUECKON BEIUUYHUHBI OT
APYrol €  HUCIOJb30BAaHUEM  NPSAMBIX  HU3MEPEHHW, INIPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (DUKCHPOBATh pPE3yJbTaThl MOJYyYECHHOU
3aBHCUMOCTH (DU3MUECKUX BEJIMYUH B BUJE I'papuKoOB C y4&TOM



aOCOJIIOTHBIX TOTPEIIHOCTEH W3MEpPEHUM, JIeJaTh BBIBOJBI MO pe3yjbTaTaM
HCCJIE0OBAHMS;

e TMPOBOJUTH KOCBEHHBIE H3MEpPEHUS (UIUYECKUX BEIUYHMH, IMPU ITOM
BBIOMpPATh ONTUMAJbHBIA METOJ W3MEPEHUs, OIICHUBATh aOCOJIIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHU;

e TMPOBOJIUTH OMBITHI IO MPOBEPKE MPETI0KEHHON TMIOTE3bI: MJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAJIM3UPOBATh
MOJy4YEHHBIE pe3yJbTaTbl M JEJaTh BBIBOJI O CTaTyC€ MPEIJIOKECHHOMN
TUIOTE3bI;

e COONIOMATH MpaBmWiia OE30MaCHOTO TPyAa MPU MPOBEACHUH HCCIEIOBAaHUI
B paMKax y4eOHOro DOKCIEPUMEHTa, TMpakTUKymMa U  ydeOHo-
HCCIIEIOBATENIbCKOM M TPOEKTHOM JIESITEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOpHOro 000pyA0BaHUS;

e pemaTh pacyETHBIE 3aJayd C SIBHO 3aJaHHOM M HESIBHO 3aJaHHOM
(bu3MYecKoil MOJIENbI0: Ha OCHOBAaHWM aHAJIM3a YCJIOBHS OOOCHOBBIBATH
BEIOOp (u3nueckoil MojenH, OTBedarouled TpPeOOBAaHUSIM  3aJlaud,
NPUMEHSIThL  (POPMyJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
GU3NYEeCKUX TEOpUW TPHU UCIOJIB30BAHUU MATEMAaTHYECKUX METOJ/IOB
peuieHus 3aj1a4, NpOBOAUTh pacu€Thl HA OCHOBAaHWU UMEIOIIMNXCS JaHHBIX,
aHAJM3UPOBATh PE3yJbTaThl U KOPPEKTHUPOBATh METOAbI PEIICHUS ¢
Y4ETOM MOJYYEHHBIX PE3YJIbTATOB;

e pemarh Ka4eCTBEHHBIC 3a7aud, TPeOyIomue NPUMEHEHUS 3HAHWHA U3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKe UHTETPALMK 3HAHUM U3 JPYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O0 IMKJIA: BBICTPAUBATH JIOTUYECKYIO
LIEMIOYKY PACCYX JICHHI C OMOPOM HA U3YUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

e HCIOJBb30BaTh TEOPETUYECKHE 3HAHUS JUISI OOBSICHEHUS OCHOBHBIX
MIPUHIIUIIOB PaOOTHl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX MTPOIECCOB;

e TMPUBOAUTH NPHUMEPHl BKJIAJla POCCHUCKUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHUE HAYKHU, B OOBSICHEHHE IMPOIECCOB OKPYKAIOIIETO
MHUpa, B Pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

e AHAJIM3UPOBATH U OLICHUBATH MOCIEICTBUS OBITOBON U MPOU3BOJCTBEHHOM
JESTENHPHOCTH YEJIOBEKA, CBS3aHHOW C (PU3WYECKUMH MpOIEcCCaMu, C
MO3UIIUNA SKOJIOTUYECKON 0€30MaCHOCTH, PEJICTABICHUN O PAIIMOHAIEHOM
MIPUPOJIOTIOIB30BAHUH, @ TaKkKE Pa3yMHOM HCIIOJIb30BAaHUHU JOCTHKEHUN
HAYKd M TEXHOJOTHM Uil JaJbHEHIIEro pPa3BUTHUS YEJIOBEUYECKOIO
00111eCTBA;



MPUMEHSTh pa3IudHble CIOCOObI PaboThl ¢ MHpOpMaNUe PU3NYECKOTO
COJIEp)KaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX  HH(POPMAIIMOHHBIX
TEXHOJIOTHHA, TIPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIC
TEXHOJIOTUM IS TIOMCKA, TEpepadOTKH W TPEAbSIBICHUS YYCOHOU U
HAyYHO-TIOMYJISIPHON WHGOPMAINH, CTPYKTYPUPOBAHUSI M UHTEPIPETAIINH
uHPOpMAIIMK, TOJYYEHHOW U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAMM3UPOBATh  TOJIy4aeMyr  HWH(OpMaruioo W OICHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE WMEIOIIMXCS 3HAHWM, TaK W HAa OCHOBE
aHaJM3a UICTOYHUKA UHPOPMAIIUU;

MIPOSIBJISITH OpraHU3aIMOHHBIC u MI03HABATEIIHHBIC yMEHUS
CaMOCTOATENLHOTO  TPHOOPETeHHs  HOBBIX 3HAHUW B  MpoIlecce
BBITIOJTHEHUS TPOCKTHBIX U yUeOHO-HCCIICIOBATEIIBCKUX padoT;

paboTaTh B TPyNIE C HCIOTHCHUEM pPa3jUYHBIX COIMAIBHBIX DOJICH,
MJIAHUPOBATH PabOTy TPYMIBI, PAIMOHATBHO PACIPENETSATh ACSITEIBHOCTh
B HECTaHJAPTHBIX CHUTYallUsAX, aJICKBAaTHO OIICHMBATh BKJIAJ KaXXIOTO W3
YYaCTHHKOB TPYIIBI B PEIICHUE pacCMaTPUBAEMOU MTPOOJIEMBI,

MPOSIBJISITH MOTUBAIIAIO K Oyaymiel mpodecCHOHANbHONU ACATEIBHOCTH TI0
CHEIUATBHOCTIM (PU3UKO-TEXHUIECKOTO TIPODUIIS.

K xoniy oOyuenust B 11 knacce nipeaMeTHble pe3yIbTaThl Ha YIiIyOJEHHOM YPOBHE
JOJKHBI OTpakaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

MMOHUMATh POJIb (U3UKH B  SKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIbHOM M 3TUYECKOU cdepax NesTeIbHOCTH YEJIOBEKa, POJIb U MECTO
(GU3UKM B COBPEMEHHON HAy4YHOM KapTHHE MHpa, POJb aCTPOHOMHUHU B
MPAKTUYECKOM  JEATENbHOCTU 4YeJOBE€Ka M JaJbHEHIIEM Hay4dHO-
TEXHUYECKOM pa3BUTHUH, 3HAYCHHUE OIUCATEIBHOM, CUCTEMATU3UPYIOIIEH,
OOBSCHUTEILHON W TMPOTHOCTHYECKON (YHKIUH (u3nueckorl Teopum —
ANEKTPOAMHAMUKH, CIEHHAIBHOM TEOPUM OTHOCUTEIBHOCTH, KBAHTOBOM
¢u3uku, poap (puznyeckod Teopur B (HOPMHUPOBAHUU MPEICTABICHUN O
bu3NYecKoi KapTHHE MHUPA, MECTO (HU3UYECKON KapTHUHBI MHpa B OOIIEM
psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPO/IE;
paziuyaTth YCJIOBUS TNPUMEHUMOCTH Mojeied (Uu3nyeckux Tel u
MPOLIECCOB  (SBJICHMI): OJHOPOAHOE DSJIEKTPUUYECKOE U OJHOPOAHOE
MarHuTHOE TIOJISI, TApMOHUYECKHE KOIeOaHusI, MAaTEMAaTUYECKUI MasSTHUK,
UJCAJbHBIA TMPYKUHHBIA MAasTHUK, TAPMOHUYECKUE BOJIHBI, UICATbHBIN
KoJie0aTeIbHbIN KOHTYpP, TOHKAs JIMH3a, MOJCJIeH aToMa, aTOMHOTO sijpa U
KBAHTOBOM MOJICIIH CBETA;

paznuyaTth ycioBus (TpaHUIbI, 00JACTH) MPUMEHUMOCTH (DUIUIECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYECHHOCTh MCIOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJIECKTPOMATHUTHBIC TMPOIECCHl U SBIICHUSA,
UCIIOJIb3Ysl OCHOBHBIEC TIOJIOKEHUSI W 3aKOHBI DJEKTPOJAMHAMHUKUA U
CIEIUAIbHOM  TEOPUH  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro  3apsaa, cuina Awmmepa, cwia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUuMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJICKTPUYECKOM 1M CO CKOPOCThIO
W3MEHEHMS  CHJIbl  TOKa,  TOCTYyJaThl  CHEIUaIbHONW  TEOpUU
OTHOCUTEJIbHOCTH DUHIIITEITHA);

aHAJTM3UPOBATH U OOBSACHITH KBAHTOBBIC MPOLIECCHI U SBJICHUS, UCTIONbB3YSI
MOJIOKEHUSI ~ KBAaHTOBOW  (m3uku  (ypaBHEHHWE  OUWHINTEHHA IS
dbotorpdexra, mnepBpld W BTOpPOW TocCTydarel bopa, mOpuUHIMI
COOTHOIIIEHUsI HeompeaenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiZIOBOTO U MAacCOBOTO YMCENl M SHEPTUU B SJACPHBIX PEAKIMIX, 3aKOH
PaIMOaKTUBHOTO pacIiajia);

ONMKCHIBATh (PU3UYECKUE TPOILIECCHl U SIBJICHUS, MCIOJIb3Yys BEITUYUHBI:
HaIpPsHKEHHOCTh AJIEKTPUYECKOTO MOJIsA, MOTEHIINA 3JIEKTPOCTATHUYECKOTO
MoJIsl, Pa3HOCTh IMOTEHIMAJIOB, DSJICKTPOJBWXKYILASl CUJIA, WHIYKIUS
MarHUTHOTO TMOJSl, MAarHUTHBIM MOTOK, cuia AMIepa, UHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIa CAMOMHAYKLIHMH, SHEPrusi MAarHUTHOrO MOJIs
MPOBOJHUKA C TOKOM, PEIATUBUCTCKUNA WMIMYJbC, TIOJHAs DSHEPrus,
SHEPrusi MOKOS CBOOOJHOW YACTHUIbI, SHEPrusi M UMMYJIbC (POTOHA,
MacCOBO€ YHUCJIIO U 3apsJl AlIpa, SHEPTHSI CBA3U S/Ipa;

OOBSICHATH  OCOOCHHOCTH  MPOTEKaHUsS  (PU3WYECKUX  SIBJICHUIA:
AJIEKTPOMArHUTHAsI MHIYKIIHS, CAMOMHIYKIIMS, PE30HAHC, HHTEPEpEHIIUs
BOJH, Audpakiusi, JUCIEpCUs, T[OJHOE BHYTPEHHEE OTpa)xKeHue,
dotoanextpuueckuii dpdext (pororddexr), ampda- m Oera-pacmassl
a5ep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATLHOTO
aHanu3a u paboThl Ja3epa;

ONPENENATh HAMPaBJICHUE WHAYKIIMM MAarHUTHOTO TMOJs MPOBOJHHUKA C
TOKOM, cuJibl AMrnepa u cuiibl Jlopenua;

CTPOUTh U300paKeHUe, CO3JaBaeMOE MJIOCKUM 3€PKajIOM, TOHKOW JINH30M,
U PaCCUUTHIBATH €70 XaPAKTEPUCTUKH;

MPUMEHSATh OCHOBOIIOJIATAIONINE ACTPOHOMHUYECKUE TOHSTHUSI, TEOPUU U
3aKOHBI JJI1 aHaluM3a MW OOBSCHEHUS (U3UYECKUX IPOIECCOB,
MPOUCXOJIAIIUX B 3BE37aX, B 3BE3HBIX CHUCTEMAX, B MEKIraJlaKTUUECKOM
cpeje; IBHKEHUS HEOSCHBIX TeJl, IBOIOIUH 3BE3/] M BeelleHHOT;
MPOBOJUTh MCCIIEOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH C
WCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUN, TMpPH HTOM KOHCTPYUPOBATh
YCTaHOBKY, (DUKCHUPOBATh PE3yJIbTaThl MOJYYEHHON 3aBUCHUMOCTH



¢u3NYecKuX BEIUMYMH B BUAEC TpadukoB ¢ yu€ToM aOCOIIOTHBIX

NOTPEIIHOCTEH  M3MEPEHUH, JenaTh  BBIBOJABI 1O  pe3yibTaTaM
UCCIIEIOBaHUS;

NPOBOJANTH KOCBEHHBIE H3MEpEHUsl (U3MUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIA METOJ M3MEpPEHUs, OLICHUBATh aOCONIOTHBIE U
OTHOCHTEJIbHBIE TOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;
IIPOBOJUTH OIMBITHI IO MPOBEPKE MPEIIOKEHHOW TMITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIM3UPOBATh
MOJIyYEHHbIE PEe3yibTaThl U JE€laTh BBIBOJ O CTaTyce MPEeIIOKEHHOM
TUIIOTE3BI;

OMKCHIBATH METO/IbI MOTYUYEHHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHMIA;
coOro1aTh IpaBuiIa 0€30MacHOro TPpyJla MPHU MPOBEEHUU UCCIEI0BAHUM
B paMKax y4YeOHOro »HKCIIEpUMEHTa, MpaKTUKymMa M  y4eOHo-
HCCJIEIOBATENBCKOW W IMPOEKTHOM JIE€ATEIBHOCTH C HCIOJb30BAHUEM
M3MEPUTETHHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYA0BaAHUS;

pemiatb pacy€THbIE 3aJayd C SIBHO 3aJaHHOM M HESBHO 3aJIaHHOMN
(¢u3nYecKoil MOJEIbI0: HAa OCHOBAaHWM AaHAJM3a YCJIOBUS BbIOMPATH
¢usnyeckue MOJeNd, OTBEYalollue TPEeOOBAHMUAM 3aJaud, MPUMEHSTH
(bopMyJibl, 3aKOHBI, 3AKOHOMEPHOCTH M TOCTYJIaThl (PU3NYECKUX TEOpUN
IpU  HUCIOJIb30BAHUM MaTEeMaTUYECKUX METOAOB pEIIeHMs 3ajad,
MPOBOJUTH PACUETHI HA OCHOBAHWU MMEIOIIMXCS JAHHBIX, aHAIU3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATH METOJBl PEIICHUS C YUYETOM IOJyUEHHBIX
pE3yJIbTaTOB;

pemiarb KadyecTBEHHBbIE 3ajaud, TpeOylolue NpUMEHEHUs 3HaHUh U3
pa3HbIX pa3JenoB Kypca (PU3MKH, a TAKXKE UHTErPALMK 3HAHUHN U3 JPYrux
IIPEJIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAWBATh JIOTMYECKYIO
LIEMOYKY PaCCyXJICHUH ¢ ONIOPOI Ha U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBACHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHUX IIPOLIECCOB;

NPUBOJAUTHh TMPUMEPHI BKJIAJa POCCUMCKUX M 3apyOekKHBIX YUEHBIX-
(U3UKOB B pa3BUTHUE HAyKHU, B OOBSCHEHHE IPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATH MOCJIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NESTENbHOCTH YEJIOBEKA, CBSA3aHHOW € (DU3MYECKUMHU IMPOILIECCAMH, C
MO3ULIUNA 3KOJOTUYECKON 0€30MaCHOCTH, IPEJICTABICHUN O PALIMOHAIEHOM
IPUPOOIIOIb30BAHNH, a TAK)KE PA3yMHOM HCIIOJIb30BAHUU JIOCTUKEHUI



HayKH ¥ TEXHOJIOTHH JIJIs TaJbHEHUIIIETO Pa3BUTHS YEIOBEYECKOTO OOIIECTBA;

MPUMEHSTh Pa3IudHbIe CIIOCOOBI paboThl ¢ MHbOpMaIe (HU3NIECKOTOo
COJIEp)KaHUsI C MCIOJB30BAHHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHHA, TIPH 3TOM HCIOJB30BaTh COBPEMEHHBIE MH(MOPMAIIMOHHBIE
TEXHOJIOTHUM ISl TIOMCKA, TEpepadOTKH ¥ TPEAbSIBICHUS Y4YCOHOU U
HAyYHO-TIOMYJISIPHOM WH(MOPMAITNH, CTPYKTYPUPOBAHUS M MHTEPIIPETAIIIN
uHboOpMaIKU, TOJMYYECHHOW U3 PA3JIUYHBIX HCTOYHMKOB, KPUTHUYECKH
aHANMM3UPOBATh  TOJIydaeMyr0  HWH(OpMamuioo W OICHUBaTh ¢
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWH, TaK W Ha OCHOBE
aHaM3a UCTOYHUKA HHPOPMAIINH;

MPOSIBJISITD OpraHu3aluOHHBIC u M03HABATEIIbHBIC yMEHUs
CaMOCTOSATEIILHOTO ~ NPHOOPETCHHMS  HOBBIX 3HAHWKW B TIpolecce
BBITIOJTHCHHUS IPOCKTHBIX U y4eOHO-HCCIICIOBATEIBCKUX padoT;

paboTaTh B TpPyNIEe C HCIOTHCHHUEM pPa3IUYHBIX COIMAIBHBIX POJIEH,
MJIAaHUPOBATH PabOTy TPYMIIbI, PAIMOHAIBHO PACIPENEsATh ACSITEIbHOCTh
B HECTaHJAPTHBIX CHTYallUsAX, aJICKBAaTHO OIICHWBATh BKJIAJ KaXKIOTO W3
YYaCTHHKOB TPYMIBI B PEIICHUE pacCMaTPUBAEMON MTPOOIIEMBI,

MPOSIBJISITH MOTUBAIIMIO K Oyaymiel mpodecCuoOHAThHONU ACSTEIHHOCTH TI0
CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO TIPODUIISL.



TEMATHUYECKOE IINTAHUPOBAHMUE 10

KJIACC
KoanuecTBo 4yacoB JuexkTpoHHble (HUGpoOBHIE)
Nen/m HamMeHoBaHuUe pa3/iesioB U TeM NMPOTrPaMMBbl K o0pa3oBaTejibHbIE
Kontpoabubie  IIpakrnyeckue
Bc pecypchl
padoTbI padoThI
Pasnen 1. HAYUYHBIM METO/] ITO3HAHUS ITIPUPOIbI
1.1 HayuHb1ii MeTOJT TO3HAHUS IPUPOIBI 6 bubmmorexa [OK
' y A prpoat https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Pasznen 2. MEXAHUKA
2.1 Kunematuka 10 bubmmorexa [OK
https://m.edsoo.ru/f16b68d7
Bu6mmoreka [JOK
2 Huramia 10 https://m.edsoo.ru/f16b68d7
N Bubnuoteka [IOK
2
2 (raruia TeEproro Tena > https://m.edsoo.ru/f16b68d7
Bu6mmoreka [JOK
24 3aKOHbBI COXpaHEHHUS B MEXaHUKE 10 hitps://m.edsoo.ruw/fL6b68dT
Hroro no pazneny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOANHAMUKA
3.1 ()CHOBBI MOJIEKYJIIPHOKWUHETUYECKON TEOPUHU 15 bubmorexa [OK
' yIp P https://m.edsoo.ru/f16b68d7
Bub6aunoreka LIOK
3.2 Tepmoaunamuka. TemioBbie MalIMHbBI 20 httos://m.edsoo. ru/Fl6b68d7
3.3 ArperatHbie cocTosiHUs BenecTBa. Ma3oBbie 14 Bubnmoreka [TOK




MEepEeXOabl https://m.edsoo.ru/f16b68d7
Hroro no paznemny 49
Pa3nen 4. JIEKTPOAUHAMUKA
bubmmoreka [JOK
41 IEKTpHIeCKoe noe 24 https://m.edsoo.ru/f16b68d7
. . bubnuoteka [IOK
4.2 I1 24
OCTOSIHHBIN AJICKTPUYECKUHN TOK hitos://m_edsoo.r/fl6b68d7
bu6mmoreka [JOK
4.3 TOKH B pasHHHBIX cpejax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazaeny 54
Paznen 5. PU3HUYECKUM ITPAKTUKYM
. bu6mmoreka [{OK
5.1 Du3nYECKUi MPaKTUKYM 16 16 hitos://m.edsoo.r/F16b68d7
Hroro no pazneny 16
bu6mmoreka [JOK
P 1
C3EPBHOC BpEMA 0 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 170 16




11 KIIACC

Kosm4yecTBO 4acoB JIeKTPOHHbIE
HanMeHoBaHue pa3/iesioB U TeM uu(ppoBbIe
Ne n/mn P Konrpoabnbie | IlpakTuueckue (1wt pp )
NPOrpaMmbIl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paszpen 1. JIEKTPOAUHAMUKA
bubnmnoreka LIOK
L1 Marmrioe nose 14 https://m.eds00.1u/39859¢f1
but6mmoreka [JOK
1.2 ICKTPOMATHUTHAA HHAYKIIKS 13 https://m.edsoo.ru/39859ef1
Hroro no pazaeny 27
Paspnen 2. KOJIEBAHUSA U BOJIHbBI
bubmuoreka [IOK
2.1 Mexannueckre KoJieOanus 10 hitos://m_edsoo.ru/39859¢f1
Bbubnunoreka [IOK
2.2 1
DneKTpOMarHuTHbIE KoJeOaHus 5 hitos://m.edsoo ru/39859%f1
3 MexaHu4eCKHUE U MIEKTPOMAarHuTHbBIE 10 bu6mmoreka [IOK
' BOJIHBI https://m.eds0o.ru/39859¢ef1
bubnunoreka LIOK
24 2
Orrriia > https://m.eds00.1u/39859¢ef1
Hroro no pazneny 60

Pasnea 3. OCHOBBI CIIEIIUAJIBHON TEOPUU OTHOCUTEJIBHOCTH

3.1

Ocuosrl CTO

5

but6mmoreka [JOK
https://m.edso00.ru/39859¢f1

Hroro no pazaeny




Pa3znesn 4. KBAHTOBAS ®PU3UKA

4.1 KopryckynapHo-BOJIHOBOH AyalIn3M 15 brbmorexa [OK
) PIyCKYJAp y https://m.edsoo.ru/39859¢f1
bubnunoreka LIOK
4.2 o
H3HKa aToMa > https://m.edsoo0.r/39859ef1
43 ®u3nka aTOMHOTO SApa U AJIEMEHTapHbBIX 5 but6mmoreka [JOK
' YaCcTHUIL https://m.edsoo.ru/39859¢f1
Hroro no pazneny 25

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

bu6nmnoreka [IOK
5.1 DeMeHTHl aCTPOHOMHUU M aCTPOYU3UKU 12 hitos://m_edsoo.r/39859ef1
Hroro no pazneny 12
Pazzea 6. PU3NUYECKHAU MPAKTUKYM
N but6mmoreka [JOK
61 Pusireckitit IPAKTHKYM 16 16 https://m.eds00.ru/39859¢f1
Hroro no paznemny 16
Pa3nea 7. OBOBILIAIOLIEE IOBTOPEHUE
Cucremaru3zanus 1 00001eHEe
71 IIPEIMETHOIO COAECPKAHUS U OIIBITA 15 bu6muoreka [IOK
' JESATENIbHOCTH, IPUOOPETEHHOTO MTPU https://m.edsoo.ru/39859¢f1
u3yueHnu Kypca ¢usuku 10 — 11 kmaccos
Hroro no pazaeny 15
PesepBHOE Bpems 5 bubmorexa TIOK
P P https://m.edsoo0.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 165 16




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KonnyectBo yacos DJIEKTPOHHBIE
Ne Jlara muppoBbIe
Tema ypoka Konrtpoabsubie | Ilpakruyeckue p
n/n Bcero u3ydeHusi | oOpa3oBaTejbHbIE
padoThbI padoTbI
pecypcsl
) ®dusnka — pyHAaMEeHTaIbHas HayKa O 1 bubmmoreka [LIOK
npuponae https://m.edsoo.ru/1beef346
) HayuHblii METO1 TO3HAHUS U METOBI 1 butmmoreka [JOK
rccaeaoBaHus GU3NUECKUX SIBICHUI https://m.edsoo.ru/3a7fde29
DKCHEPUMEHT U TEOpHUs B IpoLecce
3 HOSH&I—II)I/I}I IIPUPOBI pHa6JHoII)[eHI/Ie u 1 bubmmorexa [IOK
PHPOARL. https://m.eds00.ru/34¢49931
9KCIIEPUMEHT B (hU3HKe
4 Crioco0bl u3MepeHus: GU3NIECKUX | bu6muoreka [IOK
BEJIMYUH https://m.edsoo.ru/ca2def03
AOCOIIOTHAs M OTHOCUTEJIbHAS
5 MOTPEUTHOCTH U3MEPEHUHN (HU3UIECKUX 1 brbamorexa HOK
P P https://m.edsoo.ru/7f18fda3
BEJIMYUH
MonenupoBanue B ¢puzuke. Poib u
6 MecTO (HU3UKHU B POPMUPOBAHUH | bubmmoreka [LIOK
COBPEMEHHOMN HAy4YHOU KapTUHBI MHPA, https://m.edsoo.ru/eabbded1
B MPAKTHYECKOU JIEATETLHOCTH JIIOJICH
Mexanuueckoe apuxenue. Cucrema
7 otcyeTa. OTHOCUTENIBHOCTh | bubmmorexa [JOK
MEXaHU4EeCKOro ABvxkeHus. [Ipsamas u https://m.edsoo.ru/e9a52{02
oOpaTHas 3a/1a4yil MEXaHUKH
8 Pangunyc-BekTop MarepraibHOM TOUYKH, 1 bubnmoreka [IOK




€TO IMPOCKIUHU Ha OCHU KOOPAUHAT.

Tpaektopus. [lepememenne. CKOpoOCTb.

Hx npoekiuu Ha OCH KOOPAUHAT

https://m.edsoo.ru/30a108a5

PaBHOMEpHOE NIpsAMOSIMHENHOE
nBmkenue. I'paduueckoe onucanue

bubnunoreka [IOK

? PaBHOMEPHOT'0 IIPSIMOJIMHEWHOTO https://m.edsoo0.ru/89ba7190
JIBUKCHUS

10 CnoxxeHue nepeMenieHnii 1 CKOpOCTe. bubmuoreka [IOK
Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE BHKEHUE.

1 MrHoBeHHas1 CKOPOCTb. Y CKOPEHHE. bu6muoreka [IOK
[IpsamonnHeHOE ABUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
I'paduaeckoe onmcanue

12 MPSAMOJIMHENHOTO JIBUKEHUS C bubnmorexa [IOK

https://m.edsoo.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHUEM
CBobosHOe najseHue. Y CKopeHue

13 cBOOOIHOTO ITaJ€HU. 3aBUCUMOCTD but6mmoreka [JOK
KOOpAUHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/f738109¢
BpPEMEHH U UX rpaduku

14 JIBrokeHue Tesa, OpOIIeHHOTO MO/ bubmuoreka [IOK
YIJIOM K TOPU3OHTY https://m.edsoo.ru/71cbb4f5
Kpuponuneiinoe asuxenue. J[BrmxeHue
110 OKPYKHOCTH. YTJIOBas ¥ JINHEHHAs

15 ckopocTts. [lepron u yacrora. bubmmorexa [OK

https://m.edsoo.ru/33196fbe
LleHTpOCTpEMUTENBHOE U TTOJHOE
YCKOpEHHUE
16 [TpoBepounas paboTa 1o Teme bubmmorexa [OK

https://m.edsoo.ru/1242{32¢




"Kunematuka"

IIepBsiit 3ak0H HproTOHA.
WuepunanpHble CUCTEMBI OTCYETA.

butmmoreka [JOK

17 [Tpuniun oTHOCUTENBHOCTH [ anumes. https://m.edsoo.ru/5a9e4a64
HeunepuunanpHble cUCTEMBI OTCUETA
18 Cuna. PaBHOZI€HCTBYIOIIIAS CHUJIa. bubnuoreka [IOK
Bropoii 3akoH HeroTona. Macca https://m.edsoo.ru/141d3837
19 Bzaumopeiicteue ten. Tpernii 3ak0H bu6muoreka [IOK
Herotona https://m.edsoo.ru/57dba505
[Ipunuun cynepno3unuu cui. Pemenne BuGmiorexa LIOK
20 3a7a4 Ha TPUMEHEHHUE 3aKOHOB
https://m.edsoo.ru/bdf9971b
Herorona
3aKOH BCEMUPHOTO TATOTEHMUSL.
21 DKBUBAJIEHTHOCTh T'PABUTALIMIOHHOMN 1 buGnnorexa [IOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHOM Macchl
” Cuna TsKecTH M yCKOpEHHE bubnnorexka [IOK
cBOOOIHOTO ITaCHU https://m.eds00.ru/22757£26
JIBr>keHre HeOeCHBIX Te U UX
” HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubnnoreka [IOK
KOCMHUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kenuepa
bubnmoreka [IOK
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena hitos://m.edsoo ru/0ae2cds4
Cuna tpenus. [Ipupona u BuzbI cui bub6nuoreka [IOK
25 TpeHus. /[BMKeHUE B KUJIKOCTH U Ta3e C https://m.edsoo.ru/1fa86499
YYETOM CUJIBI COTIPOTUBIIEHUS CPEbI https://m.edsoo0.ru/2¢b29676
2% Hasnenue. I 'napocrarnueckoe butmmoreka [JOK

nasienue. Cuiia Apxumena

https://m.edsoo.ru/a28aa7ad




AOGCOTIOTHO TBEPAOE TETIO. bubnuorexa [JOK
27 [TocTynarenbHOE U BpalareibHOe bubnmoreka [IOK
IBHKEHHUE TBEPAOTO Tesa https://m.edsoo.ru/2b95d57¢
)% MOMEHT CuJIbl OTHOCHUTENIBHO OCH bubmuorexa [JOK
BpameHus. [1nedo cusl https://m.edsoo.ru/653d3459
Crnosxenue cuil, NpUIOKEHHBIX K
29 TBepAOMY Teny. LleHTp TskecTH Tena. bubnnoreka [IOK
VYcnoBus paBHOBECHUS TBEPAOTO Tea. https://m.edsoo.ru/9aa79a7d
Bunel paBHOBecHs
bubnmoreka [IOK
30 Peenne sanad https://m.edsoo.ru/dc1caacO
31 [IpoBepounas paboTa 1o Teme bubmmoreka [LIOK
"Jlunamuka. Cratuka TBepaoro tena' https://m.edsoo.ru/9t5a574c
NmMnynsc MaTepuaibHON TOYKH,
1 CHUCTEMBI MaTEpUAIbHBIX TOUEK. LleHTp bubmuoreka [IOK
MAacC CUCTEMBI MaTEPUAIIbHBIX TOUEK. https://m.edsoo.ru/4bb8294b
Teopema o ABHIKEHUU 1IEHTpa Macc
NmMnynbsc cumibl 1 MU3MEHEHUE UMITYJIbCA
33 Tesa. 3aKOH COXPaHEeHUsI UMITYJIbCA. brbmmorexa HOK
https://m.edsoo.ru/13f0a221
PeakTuBHOE NBUKEHME
MoMeHT uMIlysbca MaTepualbHON
34 Touku. [IpencraBieHue o coxpaHeHUn bu6mmoreka [LIOK
MOMEHTA UMILYJIbCA B LEHTPAILHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
bubnuorexa [JOK
33 Peenne sana- https://m.edsoo.1u/f7706d63
16 PaboTa cuiibl Ha MajIOM ¥ Ha KOHCYHOM bubmuorexa [JOK

nepemenieHuu. ['paduueckoe

https://m.edsoo.ru/913974¢7




MpeicTaBiICHUE PabOThI CUIIBIL.
MontHoCcTh CHIIBI

Kunetnueckas sueprus. Teopema 00

. bubnuorexa [IOK
37 W3MEHEHUU KMHETUYECKON YHEPTUH
. https://m.edsoo.ru/9a5e2e74
MaTepuaibHOU TOUKU
IloTennmaabHbIe M HENOTEHIIMAJIbHEIE
38 cuibl. [loreHnmaneHas sHeprus. Bropas bubmorexa LHOK
’ pr. p https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
Tpetbst KOCMUYECKast CKOPOCTh. CBs3b
paboThl HEMOTEHITMAIBHBIX CHII C
39 H3MEHEHHEM MEeXaHHUYECKOW SHEPTUU bubmorexa LIOK
P https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPAHCHUS
MEXaHUYECKON DHEPTUU
Yupyrue u Heynpyrue CTOIKHOBEHHS.
by yHpy N butmmoreka [JOK
40 VYpaBHeHnue bepHymum s uaeanbHON
https://m.edsoo.ru/f30f43b6
JKUIKOCTH
41 [IpoBepounas padota o TeMe "3aKOHBI bu6muoreka [IOK
COXpaHEHHUs B MeXaHuke" https://m.edsoo.ru/474e7c4a
PaszBuTne npeacraBieHuid 0 IpUPOJIE
P pup but6mmoreka [JOK
42 Tetu1oTel. OcHOBHEIE noJ1okeHUsT MKT.
https://m.edsoo.ru/b0a4445f
Huddyszus. BpoyHoBckoe nBHKEHHE
CtpoeHue ra3000pa3HbIX, KUAKUX U
43 TBEPIBIX TEJI. XapaKTep JABMKECHUI U bubmmorexa [OK
p L p p https://m.edsoo.ru/c44d02¢e2
B3aMMOJICHCTBUS YaCTHUI] BEIECCTBA
Macca u pa3Mepsl MOJIEKYIT (ATOMOB).
P P ya ( ) bubmuorexa [JOK
44 KommuectBo BemecTBa. IlocTossHaas
https://m.edsoo.ru/c5b72ab7
ABorajipo
45 Temneparypa. TernoBoe paBHOBECHE. bubmuoreka [IOK




[Ilxana [enbcus

https://m.eds00.ru/0070d493

46 Pemenue 3anau bubmorexa HOK
https://m.edsoo.ru/1531abas
. bubmuorexa [JOK
47 Wneanbupiii ra3. 'a30BbIe 3aKOHbBI httns://m.edsoo.rw/1deb2 367
43 YpaBHenue Menzeneesa-Knaneiipona. bubnuoreka LIOK
Pemenne 3anau https://m.edsoo.ru/8d12¢328
49 AOcomoTHas TemrepaTtypa. 3akoH bubnmnoreka [JOK
JlanpTOHA https://m.edsoo.ru/14e02d1f
50 H3omnporiecchl B UACaIbHOM rase ¢ bubnmoreka [IOK
TMOCTOSIHHBIM KOJTMYECTBOM BEIIECTBA https://m.edsoo.ru/68878d51
I'padmueckoe npencraBneHne Bu6mmorexa [IOK
51 H30IIPOLIECCOB: U30TEPMA, U30X0Da,
https://m.edsoo.ru/1344327b
n3zobapa
butmmoreka [JOK
52 Ocnosroe ypasrenne MKT https://m.edsoo.ru/c8094721
53 Pemrenue 3amgau Enbmiorexa HOK
https://m.edsoo.r/10265a05
CBs13b aOCOTIOTHOM TeMIIEpaTyphl
TEPMOJIUHAMHYECKON CUCTEMBI CO
54 CpeHEeN KHHETUYECKON SHEprueit https://m.edsoo.ru/c38af875
MOCTYNATEJIbHOTO TEIJIOBOTO ABMKECHHUS
€€ yacTHIl
55 O00011IeHIE U CUCTEMATHU3aLMs 3HAHUN butmmoreka [JOK
o teme "OcHoBbl MKT" https://m.edsoo.ru/09d12{d8
56 IIpoBepounas pabota 1o teme "OCHOBBI bu6mmoreka [LIOK
MKT" https://m.edsoo.ru/13adad59
57 TepMmoauHamuueckas cucteMa. 3aJlaHue bubnnoreka [IOK




BHEIIHUX ycsIoBUM [yt T/ cucteMsl.
Bremnve 1 BHyTpeHHUE TapaMeTpBl.
[Tapamerpsl T/] cuctemsl kak cpegHue
3HAYEHMsI BEJIMYHH, ONIUCBHIBAIOIINX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

https://m.edsoo.ru/5f8d38a3

H}/J'ICBOC Ha4aJio TCPMOJUHAMUKHU.

but6mmoreka [JOK

58 Camonpoun3BoJibHas penakcaus T,
P P H a https://m.edsoo.r/8ec51210
CHUCTEMBI K TEIIOBOMY PaBHOBECHUIO
Mopaens naeanbHOro ra3a B
but6mmoreka [JOK
59 TEPMOJMHAMUKE. Y CIIOBUS
. https://m.eds00.r/29355001
MIPUMEHUMOCTHU ATOU MOJENN
60 VYpaBuenue MenneneeBa-Kianelipona u bubnuotexa [JOK
BBIP@)KECHHE JIJII BHYTPEHHEW SHEPTUU https://m.edsoo.ru/bal178d0
Bripaxenue aJig BHyTpEeHHEN SHEPTUU
61 0JIHOATOMHOTO HJI€aJIbHOTO Ta3a. bubnmoreka [IOK
KBazucrarndeckue U HECTaTUUECKHE https://m.edsoo.ru/ac5cacls
MIPOLIECCHI
OnemeHTapHas paboTa B
6 TepMOANHAMHUKE. Brraucienue paboTsl butmmoreka [JOK
o rpaduky npoiecca Ha pV- https://m.edsoo0.ru/741d5738
auarpamme
Tennonepenada kak crmocod M3MEHEHUS
63 BHyTpeHHel saeprun TJl cuctemsr 6e3 brbmmorexa HOK
yIp P https:/m.edsoo.ru/3d734561
COBEPIIICHUS pabOTHI
64 KonBexkuusi, TeII0mpoOBOIHOCTD, bu6nuoreka [IOK
H3Iy4eHue https://m.edsoo.ru/157b54cd
65 KomuuectBo TeninoTel. TemmoéMKoCTh bubmuorexa [JOK

TCIA. yI[eJ'IBHaH 1 MOJIApHasA

https://m.edsoo.ru/7ba67355




TEIUIOEMKOCTH BelllecTBa. Y AebHas
TEIUIOTa CrOPAHUS TOIIJIMBA

Pacuér xonmyecTBa TEIIOTHI ITpU bubmuoreka [IOK
66
TEIUIoNEepe1aue https://m.edsoo.ru/1db5ad4e
67 [MonsTre 06 aqnabaTHOM mporiecce. bu6mmoreka [IOK
[IepBrlil 3aKOH TEPMOAMHAMUKHU https://m.edsoo.ru/d8098824
KonugecTBo TemIoTse 1 paboTa Kak
68 Mepbl U3MEHEHUSI BHYTPEHHEHN 3HEprun Bubmrorexa LIOK
https://m.edsoo.ru/b047alcd
Tl cuctemsl
BTopoii 3ak0H TEpMOIMHAMUKH IS
69 PaBHOBECHBIX U HEPABHOBECHBIX bu6muoreka [IOK
npoueccoB. Heobpatumoctsb https://m.edsoo.ru/c6f4f464
MIPUPOJHBIX MPOLIECCOB
70 [TpuHIUTIBI AEUCTBUS TETIIOBBIX bubnmoreka [IOK
mammH. KIT{ https://m.edsoo.ru/2e945513
- MaxkcumansHoe 3HaueHue KIT. [{ukin bubmmoreka IIOK
Kapuo https://m.edsoo.ru/fe3857b9
bu6nunoreka [IOK
72 Peenne sasad https://m.edsoo.ru/b3efal 8b
DKOJIOTUYECKHUE aCHEKThI
7 HCTOJIb30BAHMS TEIIJIOBBIX JIBUTATEIIEH. bubmuorexa [JOK
TernnoBoe 3arpsA3HEHUE OKpYyKarolen https://m.edsoo.ru/9867aaa7
cpenpl
bubnunoreka [IOK
7 Peenne sanad https://m.edsoo.ru/c8c70432
O606HIG'P'II/I€ ¥ CHCTeMAaTH3alusl 3HAaHUN BuGmorexa LIOK
75 o reme "Tepmonnnamuka. Teruiosbie

MaIlauHb!"

https://m.edsoo.r/28d62b3f




IIpoBepounas paboTa 1o Teme

bubnmoreka [IOK

76
"Tepmonunamuka. TenaoBeie MalIMHb!" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBanye U KOHASCHCAIIHS.
POObP butmmoreka [JOK
77 Hcnapenue u kunenue. Y neybHas
https://m.edso0.ru/6f8e6777
TEII0Ta Mapoodpa3zoBaHus
HaceblieHHble ¥ HEHACHIILIEHHBIE MapHI.
KauectBeHHast 3aBUCUMOCTD IINIOTHOCTH
Y JJaBJICHUS HACBIIIEHHOTO Mapa OT
78 TEMITEpPATypEl, UX HE3aBUCHUMOCTh OT bubmmorexa [OK
. paTyphL, https://m.edsoo.ru/f5¢17d02
00BbEMa HACHIIIICHHOTO TIapa.
3aBUCUMOCTH TEMIIEPATYPhl KUTICHUS OT
MABIIEHUS B )KUIKOCTH
79 BnaxHocTs Bo3ayxa. AGCOIOTHAS U bubnmoreka [IOK
OTHOCHUTEJIbHAS BIaKHOCTh https://m.edso0.ru/30ebbb79
bubmmorexa [JOK
80 Pemenne 3agau
A https://m.edsoo.ru/18e95ff3
Teépnoe Teno. Kpucramimyeckue u
81 amopdHbIe Tena. AHU30TPOIHS CBOMCTB bubmmorexa LIOK
p ) p https://m.edsoo.1u/20a88a03
KpHUCTAJLJIOB
[InaBneHue u KpUCTATUTU3AIINS.
bubnunoreka [IOK
82 VY aennHas TenjaoTa INIaBICHUS.
https://m.edsoo.ru/6ee91e9f
CyOmmmarust
edopManuy TBEPOTO Tea.
Aeop P bubmuorexa [JOK
83 Pactsikenne u cxatue. Casur. Moayiib
. https://m.edsoo.ru/dalaabl10
HOwura. Ilpenen ynpyrux nedopmanuit
TennoBoe pacHIMpeHHe KUIKOCTEN U
R bubnuotexa [JOK
84 TBEPIBIX TEJI. AHTAPMOHU3M TEIJIOBBIX

KoJIeOaHMi HaCTHII BE€IICCTBA

https://m.edsoo.ru/7ba5edf2




IIpeoOpazoBanue 3Hepruu B (ha30BbIX

bubnmoreka [IOK

85
repexomax https://m.edso0.ru/97a0672f

bubnunoreka [IOK

86 YpaBHEHHE TEIIOBOTO OanaHca

P https://m.edsoo.ru/ab1521fb
bubmmorexa [JOK

87 Pemenue 3ana

HHCHHIE a1t https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSIKEHUE.

28 Kanunnsipueie siBnenus. Jlapnenue noa butmmoreka [JOK
HUCKPUBIICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1197
xuakoctu. Popmyia Jlartaca
O06001eHre 1 cucTeMaTrU3aIus 3HaHUIA

89 1o Teme "ArperaTHble COCTOSTHUS bubmmorexa [OK

P " https://m.edsoo.ru/0b52575¢
BeliecTBa. Da3oBbie nepexoabl
[IpoBepounas paboTa 1Mo Teme
90 "ArperatHble COCTOSIHHS BELIECTBA bubamorexa [IOK
P | - ' https://m.edsoo.ru/7dc2a739
@da30BbIE IEPEXOBI
DneKTpu3alus Tel U €€ MpOosIBICHUS.

91 Dnektpuyeckuit 3apsia. JIBa Buaa bubnmnoreka [IOK
JIIEKTPUYECKUX 3apsaaoB. [IpoBogHuKH, https://m.edsoo.ru/1aff445f
JUAJICKTPUKU U TTOJTYTIPOBOJIHUKHI
OeMeHTapHbII 2IEKTPUUECKUN 3aps.

P P P bubmmorexa [JOK
92 3aKOH COXpaHEHUsI IJIEKTPUUECKOTO
https://m.edsoo.ru/f49afd24
3apsia

93 B3aumoneiictBue 3apsiio. ToueuHbie bubnmnoreka [IOK
3apsbl. 3akoH Kynona https://m.edsoo.ru/445b7746

bubnuorexa [JOK

94 Pemenne 3amau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc




Dnektpuyeckoe noine. Ero geiictBue Ha

bubnmoreka [IOK

95
JIIEKTPUUYECKUE 3apsabl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB JIEKTPUYECKOTrO TOJIS.

9% [Tpo6uslii 3apsa. Jluaun bubnnorexka [IOK
HANPSHKEHHOCTH DJIEKTPUYECKOTO TOJIS. https://m.edsoo.ru/3dac6957
ORHOPOIHOE ANEKTPUUECKOE T10JIE
[ToreHunanbHOCTH

97 3IEKTPOCTATUUYECKOrO MoJjsi. PazHOCTh bubmmorexa LIOK

p ' https://m.edso0.ru/80021447
MIOTEHIMAJIOB U HAINPSKEHNE
[ToTennmanpHast SHEPTUs 3apsiia B
butmmoreka [JOK
98 3eKTpocTaTuueckoMm nodje. [lorenunan
https://m.edsoo.ru/af5fa389
AIEKTPOCTATHYECKOTO TOJIS
CBsi3b HANPSHKEHHOCTH OIS U
but6mmoreka [JOK
99 Pa3HOCTH MMOTEHIIUAJIOB IS
https://m.edsoo.ru/df7a6838
3IEKTPOCTATHYECKOTO TOJIS

100 [Ipuniun cynepno3uiuu bu6muoreka [IOK
BJIEKTPUYECKUX TMOJEN https://m.edsoo.ru/Ocfed4a6e

bubnunoreka [IOK

101 Pemenne 3amay

A https://m.edsoo.ru/5a582263

100 [Tone Toueunoro 3apsnaa. [lone bu6muoreka [IOK
PaBHOMEPHO 3apsiKEHHOU Cepbl https://m.edsoo0.ru/b297b5¢3
[Tone paBHOMEPHO 3apSKEHHOTO 110

103 00BEMy mapa. Ilone paBHOMEpHO bubamorexa [IOK

y E) ) P N p https://m.edsoo.ru/f7a665ee
3apsKEHHON OECKOHEYHOM! MIIOCKOCTH

104 [IpoBOIHMKY B 3IEKTPOCTATHYECKOM bubmmoreka [LIOK
1oJje. Y Ca0BUe PaBHOBECHS 3apsI0B https://m.edsoo.ru/32405¢eab

105 JIMDIIEKTPUKH U MTOJIYIIPOBOIHUKH B bu6mmoreka [IOK

OJICKTPOCTATUYCCKOM II0JIE

https://m.edsoo.ru/060ebab5s




Kongencarop. D1eKTpoEMKOCTb

bubnuorexa [JOK

106 KOHJIEHCATOpa. DIEKTPOEMKOCTh httns://m.edsoo. /8456473
IJIOCKOTO KOHJEHCATOpa
107 [TapamiensHOE COEIMHEHHE bubnnorexka [IOK
KOHJIEHCATOpPOB https://m.edsoo.ru/d11e8ce?
108 [TocnenoBarebHOE COCTMHEHUE bubmuorexa [JOK
KOHJEHCATOPOB https://m.edso0.ru/1€992920
109 DHeprus 3aps>KeHHOT0 KOHIeHcaTopa buomorexa LIOK
P p A p https://m.edsoo.ru/73a34f18
bubnunoreka [IOK
110 Pemenue 3amau https://m.edsoo.ru/5tb2acb5
https://m.edsoo.1u/27434040
11 JIBukeHME 3apsKEHHON YacTULIBI B bu6mmoreka [LIOK
OZJHOPOIHOM JJIEKTPUUECKOM II0JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
13 O00011IeHIE U CUCTEMATU3aLUs 3HAHUN bubnmoreka [IOK
1o Teme "DiekTpuueckoe moie" https://m.eds00.1u/5752603f
114 IIpoBepouHnas paboTa 1o Teme bubmmoreka LIOK
"Onexrpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cuina toka. [locTosiHHBIN TOK. Y CIIOBUSI
115 CYLIECTBOBAHUS IOCTOSIHHOTO bubmnoreka LIOK
i hitps://m.edsoo.r/233311b5
AIEKTPUIECKOTO TOKA
but6mmoreka [JOK
116 14 .H S/1C
crourmuiH Toka. Hanpsbkenne i /1 https://m.edsoo.ru/0839a115
117 3akon Oma aJ1g y4acTKa IeMHu. bubmuorexa [JOK
DNEKTPUUECKOE COITPOTUBIIEHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTH COMPOTUBJICHUS bubnmnoreka [IOK

OOAHOPOJHOTO MMPOBOAHUKA OT €I'0

https://m.edsoo.ru/95fcdf51




JJIMHBI U TUIOIAaAN MOINIECPECUYHOTIO

CEYeHHUs
119 VY ienpHOE CONPOTUBIIEHUE BEILIECTBA. bubmuoreka [IOK
Pemrenue 3agau https://m.edso00.1ru/437f8300
120 [TocnenoBarenbHOE, MapaJIEIbHOE, but6mmoreka [JOK
CMEIIAHHOE COEIMHEHNE IPOBOIHUKOB https://m.edsoo.ru/236f7¢07
121 Pacu€T pa3BeTBIEHHBIX ANEKTPUUECKUX bubnuoreka [IOK
neneit. [Ipasuna Kupxroga https://m.edsoo.ru/1794cf37
bu6muoreka [IOK
122 | Pemerme sana httos://m.edsogruﬂ 881b469
123 Pabota anekTpuueckoro Toka. 3akoH bubnnoreka [IOK
Jxoyns —Jlenna https://m.edsoo.ru/a3605¢c5¢
bubmuoreka [IOK
124 Pewenne sazaq httns://m.edsogru/676lbf0f
MONIHOCTB JEKTPUIECKOTO TOKA.
125 Tennopas MOIIHOCTh, BeIACIICMAas Ha bubmorexa HOK
https://m.eds0o.1ru/99750a6f
pe3ucrope
bubnuorexa [IOK
126 Pewenne sazaq httns://m.edsofm/eb72fc24
127 OJ1C u BHyTpeHHEE CONPOTUBIICHHE bubnmoreka [IOK
HWCTOYHUKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa Jy1st TOJTHOM (3aMKHYTOH) bubnnoreka [IOK
AJIEKTPUYECKON LIETIH https://m.edsoo.ru/221f40fb
bu6muoreka [IOK
129 | Pemenue sana httDs://m.edsofru/3580b679
bubmmorexa [JOK
130 MoHOCTE HCTOYHHKa TOKa httDs://m.edsogm/aanSMS
131 KopoTtkoe 3ambikanue bubnmoreka [IOK




https://m.edsoo.ru/54615632

132 Konaencarop B 1€y MOCTOSHHOTO TOKa bubmmorexa LIOK
A p B I https://m.edsoo.ru/3536813¢
bubnuoreka [IOK
133 Pemwrenue 3ana
HHCHHE Sakad https://m.edsoo.ru/4410cefl
134 Pemenue 3agau no reme "llocTossHHBIN butmmoreka [JOK
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemrenue 3amau no reme "[locTostHHBIM bubnmoreka [{OK
3IEKTPUYECKUN TOK" https://m.edso0.ru/744261b8
136 Pemenue 3agau mo reme "l[locTosHHBIN bubmmorexa [JOK
IEKTpUYECKUH TOK" https://m.edsoo.ru/eb5d4687
O0001IeHrEe U cUCTEMATU3ALMS 3HAHUN
" . N bubmmorexa [JOK
137 110 TeMe "l10CTOSHHBIN 3IIEKTPUYECKUI
" https://m.edsoo.ru/bfd7a050
TOK
138 [IpoBepounas paboTa 1o Teme bubmmoreka [LIOK
"TlocTOSIHHBIN ANEKTPUUECKUNA TOK" https://m.edsoo.ru/1885ddf1
DneKkTpuyecKasi IpOBOJAUMOCTh
139 A3JIMYHBIX BEIIECTB. DJICKTPUICCKUI bubamorexa [OK
p a ' p https://m.edsoo.ru/da794295
TOK B MeTajiiax. CBepXIpoOBOJIMMOCTh
DIEeKTPUYECKUM TOK B pacTBOpax U
140 acruiaBax 3JIEKTPOJUTOB. 3aKOHBI Bubmroreia LIOK
P p ' https://m.edsoo.ru/4b423491
®Dapajes 1S AIEKTPOIU3a
bubnuorexa [IOK
141 DneKTpuyecKuit Tok B razax. [lnazma
p https://m.eds00.1u/92d92{76
142 DNEeKTPUIECKUIA TOK B BAKyyMe. bubmuorexa [JOK
BakyymHble mpu6opsl https://m.edsoo.ru/2E+160
143 DJIEKTPUYECKUHN TOK B bu6muoreka [IOK

MOJTyTIPOBOAHUKAX

https://m.edsoo.ru/ab61c660




144

[TonynpoBoAHUKOBBIE TPUOOPHI

bu6nuoreka [IOK
https://m.eds00.1u/83622200

145

DU3NYECKUN TPAKTUKYM 10 TEME
"N3mepenue cuiibl TOKA U HATIPSIKEHUS
B 1IETIH IOCTOSIHHOT'O TOKA ITPU OMOILU
AQHAJIOTOBBIX U LIU(PPOBBIX
W3MEPHUTEILHBIX MPUOOPOB" MK
"3HaKOMCTBO ¢ 1M (PpOBOI
naboparopueit o ¢usuke. [Ipumepsr
n3MepeHus: GU3NUECKUX BEJTUUUH NPU
MIOMOIIM KOMITBIOTEPHBIX JaTYUKOB"

bu6mmoreka [IOK
https://m.edsoo.ru/5643ea56

146

dusznueckuil MpakTUKyM 1O TeMe
"N3yueHne HepaBHOMEPHOTO JIBUKEHUS
C LIeJIbI0 ONpeEeTICHUsI MTHOBEHHOI
ckopocTH"

butmmoreka [JOK
https://m.edsoo.ru/f629215f

147

Ou3HYECKU IPAKTUKYM I10 TEME
"U3mepenue ycKOpeHus Mpu
MPSMOJINHEHHOM PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOM IUIOCKOCTH"
niu "HccnenoBanue 3aBUCUMOCTH Ty TH
OT BPEMEHHU TIPH PaBHOYCKOPCHHOM
nBrOKeHUH"

bubmmorexa [JOK
https://m.edsoo.ru/6960b6ef

148

DU3NYECKUN TPAKTUKYM 10 TEME
"N3mepenue yCKOpeHHsi CBOOOTHOTO
nagenus" win "M3ydenue IBIKEHUS
Tela, OPOIIEHHOT0 TOPU30HTAIBHO"

but6mmoreka [JOK
https://m.edsoo.ru/d1ea2402

149

Du3nUeCcKuil TPAKTUKYM I10 TEME
"M3yuyeHue NBUKEHUA Tela 1O
OKPY>KHOCTH C IOCTOSIHHOM IO MOJTYJIO

bubnuorexa [JOK
https://m.edsoo.ru/bef53514




ckopoctbio" uiu "Mccnenoanue
3aBUCHMOCTH TIepro/ia o0pareHus
KOHHYECKOTO MasITHUKA OT €0
napameTpoB"

150

Du3HYECKUN MPAKTUKYM 110 TEME
"N3mepeHue paBHOAECUCTBYIOLIEHN CUIIBI
MIpU ABIKEHUH OpycKa M0 HAaKJIOHHOU
miockocty" nin "lIIpoBepka runoTessl o
HE3aBHCUMOCTH BPEMEHU JBM)KEHUS
Opycka 1o HaKJIOHHOH TJIOCKOCTH Ha
3aJJaHHOE PacCTOSIHUE OT €ro Macchl”

bubnunoreka [IOK
https://m.edsoo.ru/0b34db84

151

DU3NYECKUN TPAKTUKYM 10 TEME
"UccnenoBanue 3aBUCUMOCTH CUIT
YIPYTOCTH, BO3HUKAIOIIMX B MPY>KUHE U
PE3MHOBOM 00pasIle, OT UX
nedopmarun win "M3ydueHue
JBUKEHUSI CUCTEMBI TEJ, CBI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JErKUM
6moK"

butmmoreka [JOK
https://m.edsoo.ru/b55b81al

152

®u3nuecKuil NPaKTUKYM I10 TEME
"U3mepenne kodhuimenTa TpeHus mo
BEJIMYMHE YTIIOBOTO KO3 hUIIHECHTA
3apucumoctd Frp(N)" wiu
"UccnenoBanue ABMXKEHUS OpycKa 1Mo
HAKJIOHHOM TJIOCKOCTH € IEPEMEHHBIM
kod(pdurmenTom TpeHus" nIu
"M3yuyeHue NBUKEHUS rpy3a Ha Baly C
TpeHueM"

bubnunoreka [IOK
https://m.edsoo.ru/b83b1607

153

DU3NYECKUH TPAKTUKYM M0 TEME

but6mmoreka [JOK




"HUccnenoBanue ycinoBUi paBHOBECHS
TBEPAOTO TeEJIa, UMEIOILETO OCh
Bpamenusa" win "KoHncrpynposanue
KPOHIITEIHOB M pacuéT CUJI yIpyroctu"
nnu "M3ydyeHne ycTonuMBOCTH
TBEP/IOTO TeJa, UMEIOIIETO II0IIAIb
oropsI"

https://m.edsoo.ru/4a04{4{7

154

®u3nUeCcKUil NPAKTUKYM 110 TEME
"M3mepeHue uMiryjbca Tesa mno
TOpMO3HOMY ITyTH" niu "M3mepenne
CWJIBI TATH, CKOPOCTU MOJEIIH
ANEKTPOMOOHIISI U MOIHOCTH CHJIBI
Taru" win "CpaBHEHNE H3MEHEHUS
HMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI"
nnu "HccnenoBanue coXxpaHeHUs
HMITYJIbCa IIPH YIIPYTOM
B3auMozeiictBun" wiu "M3mepenue
KMHETUYECKOM SHEPTUU Tea 1o
TOPMO3HOMY IyTH"

bubnuorexa [JOK
https://m.edso0.ru/8561b28e

155

Ou3nvecKuil MpakTUKyM IO TEME
"M3yyeHne n30TepMUUYECKOTO Mpolecca
(pekoMeH0BaHO HCTIOIb30BaAHHE
nudposoit maboparopun)" unu
"N3yuenue n30xopHoro npouecca’ Uiu
"N3ydenne n3obapHOTO Iporiecca’ win
"[IpoBepka ypaBHEHHUs cOCTOSIHUA"

but6mmoreka [JOK
https://m.edsoo.ru/e0fe7e07

156

@u3HYeCcKUil NPAKTUKYM 110 TEME
"NU3mepenue yaenbHON TEmI0EMKOCTH"
nnu "VccnenoBanue mpouecca

bubnmoreka [IOK
https://m.edsoo.ru/2f2faa61




OCTBIBaHMS BEUIECTBA" WIH
"UccnenoBanue annabaTHOTO
npouecca” nnu "HM3ydenue
B3aMMOCBSI3H SHEPTUU
MEKMOJIEKYJISIPHOTO B3aUMOJICHCTBUS U
TeMrepaTypbl KHIICHUS KUAKOCTE"

DU3NYECKUN TPAKTUKYM 10 TEME
"N3yueHune 3akoHOMEpHOCTEN
HcTapeHus KUJIKocTen" uim
"N3mepenue y1eapHOM TeIIOTHI
maByieHus Japaa’ win "M3ydyenue
157 CBOMCTB HACBHIIIEHHBIX TAPOB' WIN 1 1
"N3mepenne abCONOTHON BIaKHOCTU
BO3/yXa M OI[EHKa MacChl IapoB B
nomenieHun". M3mepenue
kod(pduimeHTa moBEepXHOCTHOTO
HaTSKEHUS

but6mmoreka [JOK
https://m.edsoo.ru/6b1a23b5

@uU3HYECKUN IPAKTUKYM I10 TEME
"HabmioneHue npeBpalieHus SJHepruu
3apsSKEHHOTI0 KOHAEHCATOpa B SHEPTHI0
M3JIy4eHUs CBETOANO A" WIIH
"N3yuyeHue npoTekaHus TOKa B LIETH, bubnuoreka LIOK

158
cojiepxariei KoHaeHcaTop'" wiu https://m.edsoo.ru/ec424377

"Pacnipenenenue pasHOCTH
MOTEHLIMAJIOB (HANPSKEHUs ) IpU
MOCJIEI0BATEIbHOM COETUHEHUN
KOHJIEHCaTOpOB"

DU3NYECKUHN TPAKTUKYM 110 TEME bu6muoreka [IOK

159
"HccnenoBanne CMEIIAaHHOTO https://m.eds00.ru/2b179d98




COEIMHEHMS PE3UCTOPOB" UIIU
"N3mepenue yaenbHOro COPOTHUBIIEHUS
npoBoaHukoB" uiu "VMccnenoBanue
3aBUCHMOCTHU CHJIBI TOKA OT
HaIpsDKEHUs J1s1 JIaMITbl HaKaaTuBaHus"

Du3HUeCKU IPAKTUKYM 110 TEME
"Habmroenue anexTponsa" uin
"U3mepenue 3apsia 0JIHOBAJIEHTHOTO
noHa" wiu "UccnenoBanue

bu6mmoreka [IOK

160
3aBUCUMOCTH COIIPOTUBIICHUS https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPATYPHI" WIH
"CHsTHE BOJIbT-aMIIEPHON
XapaKkTepUCTUKH auoaa"
PesepBusblil ypok. O0001IEHNE U
161 CI/ICTIG)MaTI/ISZ pm[ 3HAHUHU Bubmiorexa IIOK
t https://m.edsoo.ru/ed017d93
PesepBusblil ypok. O0001IEHNE U
P vP ?l bubmuoreka [JOK
162 CHUCTeMaTH3alus 3HaHUM
https://m.edso0.ru/3149956b
PesepBHEIil ypok. O000IICHHE 1
163 cUCTeMaTu3alus 3HaHUU bubnnorexa IIOK
https://m.edsoo.ru/0f9752ac
PesepBubIil ypok. O600meHue 1
164 cUCTEMaTu3alus 3HaHu| bubmmoreka IIOK
https://m.edsoo.ru/6¢0df9cc
PesepBHslit ypok. O600IeHNE 1
165 cUcTeMaTu3alus 3HaHu| Bu6moreka [JOK

https://m.edsoo.ru/de148976




PesepBubIil ypok. O600mmeHue 1

CHUCTEMAaTH3allis 3HAHUI 1 bu6mmoreka [IOK
166 https://m.edsoo.ru/de148976
PezepHbiit ypok. O00011eHue 1
CHCTEMAaTU3allHs 3HAHUI 1 bu6mmoreka [IOK
167 https://m.edsoo.ru/de148976
PesepBHelil ypok. O600ICHHE 1
cucTeMaTh3alus 3HaHUI 1 bu6mmoreka [IOK
168 https://m.edsoo.ru/de148976
Koncrartupyromast KOHTpoJibHast paboTa
3a [ monyroaue
1
169
Koucratupyromast KOHTpoabHast paboTa
170 3a Il monyroaue
1
OBIHIEE KOJIMYECTBO YACOB I10 170 16

ITPOI'PAMME




11 KVIACC

KoanuectBo yacoB DJIEeKTPOHHbIE
No ara undpoBbie
Tema ypoka Kontpoabnbie | IIpakTuyeckue A p
n/n Bcero u3ydeHusi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypcebl
BzanmopencTBue NOCTOSTHHBIX
1 MAarHuTOB U IPOBOJHUKOB C TOKOM 1 bubmmorexa [IOK
poBOA ' https://m.eds00.ru/487a8593
MarnutHoe nose. ['unoreza Amrepa
BekxTop MarouTHON MHAYKIIUH.
P Y bubnmoreka [IOK
2 [IpuHOHMI cynepno3uuuym MarHUuTHBIX 1
. . https://m.edsoo.ru/4clabccb
noJsiei. JIMHUM MarHUTHOM MHTyKUIUU
3 MarauTHO€ 1oJie MPOBOIHUKA C 1 bubnuotexa [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HalpaBJIEHUE U 1 bu6mmoreka [IOK
MOZYJIb https://m.edsoo.ru/26d9c5ba
but6mmoreka [JOK
5 Pemenue 3anau 1
A https://m.edsoo.ru/a37a0c21
6 [Tpumenenue 3akoHa Amrmepa. | bu6muoreka [IOK
DNEKTPOU3MEPHUTEIIBHBIC TIPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHnia, e€ HampaBJICHHE U
7 MOAYJb. JIBIDKEHHE 3apsHKCHHOM 1 bubnnoreka [IOK
YacTULBI B ONHOPOJIHOM MAarHUTHOM https://m.edsoo.ru/c97afaal
nosue
bubnuoreka [IOK
8 Pemenue 3ana 1
HICHHAC Sandt https://m.edsoo.ru/504e98c7
bubnmoreka [IOK
9 Pa6ora cubl Jlopenma 1 nomoreka L

https://m.edsoo.ru/d518be4b




bu6nuoreka [IOK

10 P
CHicHHe sakat hitps://m.eds00.1u/93617bd9
MarsuTtHoOe 110JI€ B BENIECTBE.
11 ®eppoMarHeTvky, napa- u bubmmorexa [IOK
pp - 11ap https://m.edsoo0.r/30f9608
JIMaMarHeTUKU
OCHOBHBIE CBOMCTBA
12 deppomarneTrkos. [Ipumenenue bubmmorexa LIOK
pp P https://m.eds00.1ru/0b58190a
dbeppoMarHeTHKOB
13 Pemenue 3agau no teme "MaruutHoe bubmuorexa [JOK
mosie" https://m.edsoo.ru/5b55¢307
14 Pemienue 3aga4 1o teme "MarauTHoe bubmuoreka [IOK
rione" https://m.edsoo.ru/41c4ae8a
SIBneHue eKTpOMarHuTHOM
15 nHAYKOHH. [I0TOK BekTOpa MarHUTHOMH bubmorexa [OK
ALYIHHH. p https://m.edsoo.ru/b3efalcl
WHAYKIIH
bubnunoreka [IOK
16
INC unnyim https://m.edsoo.ru/48150bd8
17 3aKOH EKTPOMAarHUTHOW MHIYKINH bubnuoreka LIOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anekrpuueckoe nosue. Toku bu6muoreka [IOK
dyko https://m.edsoo.ru/15abe140
19 OJ1C uHAYKIMY B ABUKYIIUXCS bu6muoreka [IOK
MPOBOJHUKAX https://m.edsoo.r/0235¢cc02
butmmoreka [JOK
20 P
CHICHHE Salad https://m.edsoo.ru/4dfda618
bubnmoreka [IOK
21 I1 JI
PaBuiIo JieHta https://m.edsoo.ru/bbec22726
22 NupyktuBHOCTE. Karymika bu6mmoreka [IOK




WHAYKTUBHOCTHU B LCIIU ITOCTOAHHOI'O

https://m.edsoo.ru/621eae9d

TOKa
” SABnenne camonnaykuuu. I1C bu6mmoreka [IOK
CaMOWHYKIINHT https://m.edsoo.ru/7ee60ca8
4 DHeprusi MarHUTHOTO TOJIS KaTYIIIKH C bu6mmoreka [IOK
TOKOM. DJIEKTPOMAarHUTHOE T10JI€ https://m.edsoo.ru/b3cOad11
butmmoreka [JOK
25 Pemienue 3agau
a https://m.edso0.ru/88f69d2b
% O06001IeHe U CUCTEMAaTU3ALIHS bubmuoreka [IOK
3HAHUM MO TeMe "DIEKTpOoIUuHAMUKA" https://m.edso00.1ru/76484025
7 [IpoBepounas padota 1o Teme bub6mmoreka LIOK
"OnexkTpoauHamuka https://m.edsoo.ru/8ae09b98
KosnebarenpHasa cucrema. CBOOO HBIE
28 koneOanus. ['apMoHnueckue bubmorexa LIOK
-1 ap https://m.edsoo.ru/7c1db385
KoJIeOaHus
29 Kunemarnueckoe U TMHAMUYECKOE bubmuorexa [JOK
OIIMCaHKe KOJIeOATENbHBIX NBIDKEHUN https://m.edso00.1ru/87¢e9498
DHepreTudeckoe onucanue. BeiBos
JMHAMHAYECKOTO0 OITMCAHUS
30 rapMOHHYECKHUX KOJIEOaHUH U3 UX buGnnorexa [IOK
p https://m.edsoo.ru/e3¢99692
SHEPTeTHUYECKOT0 ¥ KHHEMATHYECKOTO
OITMCAHMUS
bubmmorexa [JOK
31 A a asza KojeOaHui
MILTHTY @ 1 § KOTIEhaH https://m.edsoo.ru/7a0c439a
[lepuon u yacTora KoJacOaHUM.
0 [lepron ManbIx cBOOOAHBIX bubmmoreka [LIOK

K0JIeOaHMI MaTeEMaTUYECKOr'0
MasiTHUKA. [leproa cBoOOTHBIX

https://m.edsoo.ru/e0399319




KOJICOAHUH NPY>KUHHOT'O MasTHUKA

13 3aryxaroiue KojaeOaHusl. bu6muoreka [IOK
Breinyxxnennsie konebanus. Pesonanc https://m.edsoo.ru/72¢93d09
butmmoreka [JOK
34 ABTOKOJIEO0A
BTOKOICOAHA https://m.edsoo.ru/6add2644
bubnmoreka [IOK
35 Pemenue 3agau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123¢5
Vpok-koH(pepenus "MexaHnueckue
P Gepenu bubmmoreka [IOK
36 KoJ1e0aHusl B My3bIKaJIbHbIX
" https://m.edsoo.ru/8ef587be
MHCTPYMEHTAX
O000I11IeHNE U CUCTEMATHU3ALUS
37 3HAHUH 110 TeMe "MexaHnJecKue bubmmorexa [IOK
" https://m.edsoo.ru/eb84182f
KOJIEOAHUS
18 DNEKTPOMArHUTHBIC KOJICOAHMS. bubnnoreka [IOK
KonebarenbHblil KOHTYD https://m.edsoo.ru/d4adabde
dopmyna TomcoHa. CBSI3b aMIIIUTYIBI
39 3a I;){ Z KOHJIEHCaTopa C aMILJIUT oyﬁ Bubmrorexa IIOK
pAA a p A https://m.edsoo.ru/09319afl
CHJIBI TOKA B KOJIEOATEILHOM KOHTYpPE
40 3aK0oH COXpaHEHUs YHEPTUHU B bubnuorexa [IOK
HJcaTbHOM KOJIeOaTETbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aryxarolye 3JeKTPOMarHuTHEIE
41 KOJ‘I}e]6aHI/I$I Brin >Kp €HHEIE bubmmorexa [IOK
’ YA https://m.edsoo.ru/5¢668619
3JIEKTPOMArHUTHBIE KOJIeOaHuUs
[lepemennsrit Tok. Peauctop u
42 KOHJIIEHCATOP B LIEH IIEPEMEHHOTO bubmmorexa [OK
a pB I p https://m.eds00.ru/84836152
TOKa
43 Karyiika HHIyKTUBHOCTH B LIENTH but6mmoreka [JOK




IEPEMCHHOI'O TOKa

https://m.edsoo.ru/cfa307af

3axoH OMa 1Jis1 2JIEKTPUYECKON Lienu

but6mmoreka [JOK

44
[IEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
MomHOCTh IEPEMEHHOTO TOKA.
45 AMIIUTYIHOE U JEUCTBYIOIIEE bubmorexa LOK
YA A yrom https://m.edsoo.ru/1cac6cdc
3HAUYE€HHE CUJIbI TOKA U HAPSKEHUS
46 Pe3onanc B 3eKTpHUUECKOM 1Ienu buommorexa OK
p H https://m.eds00.ru/087506df
bubnuorexa [JOK
47 P
CHLICHIE a1t https://m.edsoo.ru/al6836a4
WneansHeni™ Tpancdopmatop.
48 IIponsso CT;E neq)e paqa I/Ip bubmmorexa [OK
p a - epelt " https://m.edsoo.ru/f97418ae
NOTPEOJICHUE IIEKTPHUECKON SHEPTHH
DKOJIOTUYECKHE PUCKU IIPH
MIPOU3BOJICTBE BJIEKTPOIHEPTHUH.
49 Kp JIBTYypa HCHOHB3:]§)aHHHp bubmorexa LOK
YIRTYP . https://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPTUH B TOBCEAHEBHOM
JKU3HHA
bubnunoreka [IOK
50 Pemenue 3amau
g https://m.edsoo.ru/ee6677ed
but6mmoreka [JOK
51 Pemenue 3amau
g https://m.edsoo.ru/7cab59£8
O00011eHNE U CUCTEMATU3AIIHS
. " butmmoreka [JOK
52 3HaHUU 110 TeMe "DIIeKTPOMAarHuTHbIE
" https://m.edsoo.ru/401024a9
KoJIeOaHUs
53 MexaHnJeCcKHe BOJTHEL bubnunoreka [IOK
XapaKTepUCTUKU MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKHUX BOJIH but6mmoreka [JOK




https://m.edsoo.ru/d9ae1000

55 3ByK. XapakTEepUCTUKU 3ByKa bubmmorexa LIOK
https://m.edsoo.ru/138b6{09
56 Wnodpassyk u yasrpassyk. Lllymosoe bu6nuoreka [IOK
3arpsi3HEHUE OKPYKAIOIIEeH cpeibl https://m.edsoo.ru/7380038f
butmmoreka [JOK
>7 Pemerme sazat https://m.edsoo.ru/cfd918bf
58 DNEeKTPOMarHUTHBIC BOJTHBI. bubnmoreka [IOK
N3nyyenue 351eKTpOMarHuTHLIX BOJIH https://m.edsoo.ru/714e5db1
59 DHEeprust NEKTPOMAarHUTHBIX BOJIH. bubnnoreka [IOK
CBolicTBa AJIEKTPOMATrHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IIxana 31€eKTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHne 2IEKTPOMarHUTHBIX bubmorexa HOK
https://m.edsoo.ru/49bel19e
BOJIH B TEXHUKE U OBITY
[IpuHUUIBI paTuoOCBA3U U
61 TeneBuacHuA. Paguonokamus. bubnmoreka [IOK
DJIEKTPOMArHUTHOE 3arpsi3HEHUE https://m.edsoo.ru/996f1{8
OKpYKaroIle cpeapbl
6 [IpoBepounas pabora mo reme bubnuoreka LIOK
"Konebanus u BosiHbBI" https://m.edsoo.ru/4£7985a0
63 CaerT. 3aKOH NPSIMOJIMHENHOTO bu6muoreka [IOK
pacmpoCTpaHEeHHUs CBETA https://m.edsoo.ru/f9566406
Pemenue 3aga4u Ha npuMEHEHUE
64 3aKOHA MPSIMOJIMHEITHOIO bubamorexa [HOK
https://m.edsoo.ru/ea32d455
pacnpocTpaHeHus CBeTa
65 Ortpaxenue cBera. [Lnockoe 3epkaino. bu6muoreka [IOK
Cdepuueckoe 3epkano https://m.edso0.ru/a005d2bb
66 [Ipenomnenue cBeta. AGCONIOTHBIN U bubmuorexa [JOK




OTHOCHUTEJIbHBIN NIOKa3aTelNb
npenomiieHus. [loaHoe BHyTpeHHEee
oTpaxkeHue. [IpenenpHblid yroi
MOJTHOTO BHYTPEHHETO OTPaXKEHHS

https://m.edsoo.ru/bc2e55¢d

Pewenue 3ana4 Ha IpuMEHEHUE

bu6nuoreka [IOK

67
3aKOHOB OTPAKEHUS U MIPEIOMIICHUS hitos://m_edsoo /49483020
cBeTa
Xonx nydei B mpusme. Jlucnepeust
. bubnuorexa [IOK
68 cBera. ClIoKHBIA cocTaB 0eJIoro cBera.
https://m.edsoo.ru/d8e1c3be
LBer
69 JInn3el. DoKyCHOE pacCTOSIHUE U bubnuorexa [IOK
OIITHYECKAas CUJIa JIMH3EI https://m.edsoo.ru/60441359
70 [TocTpoenue n300pakeHuil B IMH3aX U bu6nuoreka LIOK
UX cucTeMax. Y BEJIMUECHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha moctpoeHne
71 A300paKEHUH, [TOIYYAEMBIX C bubnmorexa [IOK
p > y https://m.edsoo.ru/5a868f09
IIOMOIIIBIO JIUH3
72 I'ma3 xax onTryeckas cucrema buGnnorexa [IOK
https://m.edsoo.ru/ecd480a2
Pemenue 3agaq. IIpenensl
P . but6mmoreka [JOK
73 MIPUMEHUMOCTH F€OMETPUUYECKOM
https://m.edsoo.ru/cd174al10
OITHUKH
74 CKOpOCTh CBETA U METO/IbI €€ bu6muoreka [IOK
U3MEpEHU https://m.edsoo.ru/f32aab06
bubmmoreka IIOK
75 CIIEPCHS CBETA
Jlucniepeus caer https://m.edsoo.ru/l1el6cchde
b K
76 WNurepdepenius crera ubmmorexa [10

https://m.edsoo.ru/5fc0c638




Kor CPCHTHBIC UCTOYHUKHU. YcnoBus

77 HaOJTIOICHUST MAKCUMYMOB H bubmorexa LIOK
https://m.edsoo.ru/c6416d48
MHUHUMYMOB
bubnnoreka [IOK
8 Pemenne sanas httDSZ//m.GdSOfm/306ldGZb
bu6muoreka [IOK
7 lpumenenue nrepepernm https://m.edsogru/6686dbc8
bubmuoreka [IOK
80 Jludpatcuis coera httns://m.edsofm/l2ed04b5
81 Judpakimonnas pemeérka. Y cioBue bubnuoreka LIOK
HaOJFOZICHUS TJIABHBIX MAaKCHMYMOB https://m.edsoo.ru/f998d964
bubnuorexa [IOK
82 Pemenne sanas httDs://m.edso;_.Im/d58041 la
23 [Tonepe4HOCTH CBETOBBIX BOJIH. bu6munoreka LIOK
[Honspusanus ceera https://m.edsoo.ru/e9890fe9
bubmuotexa [JOK
84 Pemenne sanas httDs://m.edsos_.Iru/c56c8158
85 CBeTOBBIC SIBJIEHUS B IPUPOIE bubmmorexa LIOK
https://m.edsoo.ru/0b36363d
26 O06001IeHre U cucTeMaTH3alus bubnnoreka [IOK
3HaHu# no teme "OnTuka" https://m.edsoo.ru/8a14748b
%7 [IpoBepounas paboTa 1o Teme bu6munoreka LIOK
«OnTukay https://m.edsoo.ru/82315dd4
['panu1pl MPUMEHUMOCTH
28 KJIACCHUYECKON MEXaHUKH. 3aKOHBI bubmuoreka [IOK
JJIEKTPOAVHAMUKY U TIPUHLIUIT https://m.edsoo.ru/c9bd77cb
OTHOCUTEJIBHOCTH
89 [TocTynaTel cnenuanabHOM TEOPUU bubmuoreka [IOK




OTHOCHUTCJIBHOCTH

https://m.edsoo.ru/c56f05¢cb

IIpocTpaHCTBEHHO-BPEMEHHOM
untepBai. [Ipeobpazoanus Jlopenna.
VYcnoBue NpUYNHHOCTH.

bub6mmoreka IIOK

90
OTHOCHUTEIBHOCTH OHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3amenJieHHe BPEMEHH U COKpaICHUE
JUTUHBI
91 OHeprusi ¥ UMITyJIbC PEIATUBUCTCKOMN bubmuoreka [IOK
YaCTHUIIBI https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ SHEPrUen u
. bubmuoreka [IOK
92 UMIYJTECOM PEISITUBUCTCKON YaCTHUIIBI.
https://m.edsoo.ru/b6258ffa
DHeprust MoKos
93 PaBHOBeCHOE TEIIIOBOE M3ITyYCHUE buGmorexa HOK
Y https://m.edsoo.ru/f54035a5
bubnunoreka [IOK
94 3 B
AKOM CMEIICHHA BHHa https://m.edsoo.ru/1¢5{f752
95 I'umoresza M. I1nanka o KkBaHTax. bubnuorexa [JOK
DoTOHBI https://m.edsoo.ru/a5ffa218
butmmoreka [JOK
6
? DHEprus u MMIyIILC GOTOHa https://m.edsoo.ru/7fb307ec
97 dotordpdext. OnpiTer A. T bubnuotexa [JOK
CrosteroBa. 3akoHbI hoTodhdekTa https://m.eds00.ru/8c68e5b9
VYpaBHeHue DiHIITEIHA 17151
98 doroaddekra. "Kpacnas rpanuma” bubmorexa HOK
- o p https://m.edsoo.ru/01ef4556
doTordpdexra
99 Hasnenue cBeta. OnbiTel 11. H. but6mmoreka [JOK
JleGenena https://m.edso0.ru/64b4966
100 BouiHOBBIE CBOMCTBA YaCTHI] bubnmoreka [IOK




https://m.edsoo.ru/f59cfcec

101

Bounsl ne bpoiiis. [lnvHa BoJIHBI e
Bbpoitnst u pazmepsr o01acTu
JOKAJIM3AlUH IBUKYIIECICS YaCTULBI

but6mmoreka [JOK
https://m.edsoo.ru/5df8bafl

102 KopnyckynsipHO-BOJIHOBOU Ayanu3m bubmmorexa [OK
PHyCRyIp o https://m.edsoo.ru/8ccab62a
103 Judpakuus 31eKTPOHOB Ha bu6muoreka [IOK
KpHUCTajIax https://m.edsoo.ru/30dbal8¢c
Crnenunduka u3MepeHuit B MUKPOMHUPE.
104 COO?H((?I_HGHI/IH HC(P;H e eHéHH(f)CTeﬁp bubamorexa [IOK
. et https://m.edsoo.r/65783dec
['eiizenOepra
bubmmorexa [JOK
105 Pemenue rpaduucciix sanad https://m.edsoo.ru/e70195bd
. bubnuotexa [JOK
106 Petuetne pactCTHEX 32124 https://m.edsoo.ru/ee9b3182
[IpoBepounas pabota mo TeMam:
107 "OpCHOEBI CTOI')' "KopnyckynsipHo- bubmmorexa [OK
. T PHYCEYIAP https:/m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJinu3M
OMBITHI 110 UCCIIEIOBAHUIO CTPOCHUS
108 atoma. [lmanerapnas Mozenb aroma brbsmorexa HOK
: p A https://m.eds00.ru/312b750a
Pezepdopna
bubmmoreka IIOK
1 IT b
09 OCTYIaTRI Hopa https://m.edsoo.ru/404dfa9a
110 Buasl cniektpoB. CriekTp ypoBHE# bubnmoreka [IOK
3HEPTUU aToMa BOJIOpOJa https://m.edsoo.ru/cf74bl1a
" CrnoHTaHHOE U BBIHYK/ICHHOE bubmmoreka IIOK
H3JIy4YEHUE CBETA https://m.edsoo.ru/f945d85¢
112 Jlazep bubmmoreka [IOK




https://m.edsoo.ru/2288a0c4

Hyxknonnas Mmozens spa
['eitzenOepra-MBaneHko. 3apsg u

bu6nunoreka [IOK

H3 MaccoBO€ YMCIO sapa. M30Tormsl. https://m.edsoo.ru/34adaSde
PannoakTuBHOCTH
3aKOH paJnOaKTUBHOTO
pacnana. CBoiicTBa
114 MOHU3UPYIOLIETO U3TyYEHUS. bubmmorexa [OK
https://m.edsoo.ru/aab98bef
Bnusiaue
PaAMOaKTUBHOCTH Ha KHBbIE
opraHusMmsl. Jlo3uMeTpust
DHeprus CBA3U HyKJIOHOB B sifIpe.
Snepusie cuibl. JledekT Macchl sapa.
SmepHEIe peaknuu. JnepHble
115 peaIfTOpH.pHpo6neMH yI;paBJmeMoro bubmorexa LIOK
https://m.edsoo.ru/ff1758d0
TEPMOSIAEPHOTO CUHTE3A.
DKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHUS
SIIEPHOM YHEPrETUKU
Meroasl peructpauuu u
MCCJIEJOBAHMSI 2JIEMEHTAPHBIX YaCTHL.
dyHIaMEHTAIbHBIE B3aUMOICHCTBUSI.
116 bapuoHbI, ME30HBI U JICNITOHBI. Bubmrorexa LIOK
. https://m.edsoo.ru/lac08aSb
[IpencraBnenue o CranaapTHON
Mozenu. KBapk-rirooHHas Mozienb
aJIpOHOB
®usuka 3a npeaenamu CTaHIapTHOU
117 Mozenu. TémHas Matepusi U TEMHas bubnnoreka [IOK
sHeprusi. EnuncTBO pusnueckoit https://m.edsoo.ru/c026£d37
KapTUHBI MHUpa
118 Otansl pa3BUTHS ACTPOHOMUH. bu6mmoreka [IOK




3HadeHue aCTPOHOMHU

https://m.edsoo.ru/ad73e145

[TpuMeHnMOoCTh 3aKOHOB (DU3UKHU JJIsST
00BSICHEHUS PUPOIBI KOCMUYECKHIX

butmmoreka [JOK

119
00BbeKTOB. MeTOIbI aCTPOHOMHUYECKHIX https://m.edso0o.1u/39¢44028
HUCCIIEIOBAHUI
CoBpeMEHHbBIE ONTUYECKHE
120 TEJECKOIIbI, PAIHUOTEIECKOIIBI bubmmorexa [TOK
P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi aCTPOHOMUS
Bup 3sé3nnoro neda. Co3sesaus,
121 SIpKHUE 3BE3NEI, IITTAHETHI, UX BUIUMOE bubnmorexa [IOK
p ’ ’ https://m.edsoo.ru/aac588eb
JBIDKEHUE
Commaeunas cucrtema. ComHILE.
122 CosHeuHast akTUBHOCTb. MICTOUYHUK bubmmorexa [IOK
o https://m.edsoo.ru/22748eb4
sHepruu CoJiHIIa U 3BE3]T
3BE34bI, X OCHOBHBIE
123 XapaKTepUCTUKU. [narpamma bubmorexa HOK
| parerep . P Y https://m.edsoo.ru/42169944
CIIEKTPATILHBIN KJIACC — CBETUMOCTD
124 3Be3bI TIaBHOH MOCIEI0BATEILHOCTH bubmorexa LIOK
A https://m.edsoo.ru/b3cb766¢
BnyTtpeHHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIE MPECTABICHUS O bubmmoreka LIOK
MPOUCXO0KIEHUH U 3BOJtoMK CoJIHIIA https://m.edsoo.ru/d09da494
U 3BE3]1. DTaIkI )KU3HU 3BE3T
Mineuynsiii [1yTe — Hama ['anakruka.
126 Tunel ramakTuk. YEpHbIe OLIPHI B bubmmorexa [IOK
- ep AbIp https://m.edsoo.ru/7cd10a0a
S/Ipax TaJIaKTUK
127 Bcenennas. Pacinpenne Beenennoi. bubnuoreka LIOK

3akon Xabb6na. Teopus bonbiioro

https://m.edsoo.ru/3dbdf0d2




B3phbIBA. PenukroBoe H3JIy4YCHUC

128 MacmrabHas ctpykrypa Beenennoii. bu6muoreka [IOK
Meraranaktuka https://m.edsoo.ru/ce234633
N bubnuorexa [IOK
129 Hepeménnpie npobieMbl acTpOHOMUN
https://m.edsoo.ru/d37d9ffe
®uU3HYECKUH IPAKTUKYM 110 TEME
"HccnegoBaHue MarHUTHOTO I10JIST
MMOCTOSTHHBIX MarHUTOB" HITH
130 "HcceqoBaHye CBOUCTB bu6nunoreka [IOK
dbeppoMarseTuKoB" uin https://m.edsoo.ru/67361aef
"UccneqoBanue neiicTBUA
MOCTOSIHHOI'O MarHuTa Ha pamKy ¢
TOKOM"
DU3NYECKUH TPAKTUKYM MO TEME
"N3mepenue cuiibl Amnepa" unu
131 "N3y4yeHue 3aBUCUIMOCTH CHJIbI bu6muoreka [IOK
AmMriepa OT cuiibl TOKa" WK https://m.edsoo.ru/fcae91e9
"OnpeaeneHre MarHUTHOM MHIYKIIUN
Ha OCHOBE U3MEpEHUSs CUiibl Amriepa"
PuU3nYeCKUil MPAKTUKYM [0 TEME
"HccneqoBaHue SIBJICHUS
132 3J€KTPOMArHUTHOW MHIYKUIUHU'" WK https://m.edsoo.ru/c36658da
"Onpenenenre HHAYKIIMU BUXPEBOTO
MarHuTHOTO moJs"
DuU3nYeCKUil MPAKTUKYM [0 TEME
133 "UccnenoBanue SBICHUS bubmuoreka [IOK
camouHaykuu" uinm "Coopka Mozaenu https://m.edsoo.ru/b8fb6391
3JIEKTPOMArHUTHOIO reHeparopa”
134 ®uU3NYECKU MPAKTUKYM MO TEME but6mmoreka [JOK




"M3mepeHue nepuojia CBOOOTHBIX
KOJICOaHWI HUTSHOTO M TIPYKUHHOTO
MasgTHUKOB"

https://m.edsoo.ru/5d159d35

DuU3nYeCKUil MPAKTUKYM [0 TEME

bubnunoreka [IOK

135 "IIpeoOpa3oBaHue FHEPTHUH B
" https://m.edsoo.ru/a28026bd
PYKUHHOM MasiTHUKE
PuU3HYECKUN IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTo TOKa
yepes3 MociIeI0BaTeIbHO COEAMHEHHBIE
136 KOHJICHCATOP, KaTyIIKy U pe3uctop" bubmorexa HOK
" ’ https://m.edsoo.1u/89dc2d90
nmu "UccnenoBanue paboTh
MCTOYHUKOB CBETA B LIETIN
MEPEMEHHOT0 TOKa"
DuU3NYECKUN TPAKTUKYM I10 TEME
" o bubnunoreka [IOK
137 N3yuenune napameTpoB 3ByKOBOH
" https://m.edsoo.ru/b100661a
BOJTHBI
PuU3HYECKUN IPAKTUKYM 110 TEME
"N3mepenue nokasaress npeaoMIIeHus
" " bubnuorexa [IOK
138 crexia" win "l[loyuenue
https://m.edsoo.ru/42569¢eal
U300pakeHHsI B CUCTEME U3 TUIOCKOTO
3epKajia v JUH3bI"
Ou3nyecKkuil MpakTUKyM MO TeMe
"HccneqoBanue 3aBUCUMOCTH
139 (OKYCHOTO pacCTOSIHHSI OT BEIIECTBA bu6mmoreka [IOK
(Ha MpUMepe KUIKUX JIMH3)" WU https://m.eds00.ru/b879fb3f
"H3mepenue pOKyCHOTO pacCTOSTHUS
paccenBaroIIUX JIMH3"
140 ®u3HUeCKU IPAKTUKYM I10 TEME bubnmoreka [IOK

"HaOmonenue nudpakuuu,

https://m.edsoo.ru/8b7ac737




uHTep(EePEHIINH U TONISPU3ALUU
ceeta"

141

Du3HUECKU PAKTUKYM 110 TEME
"OnpeneneHyue UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTUll (110
¢dororpadusiM TpeKoB 3apsHKEHHBIX
YaCTUIl B MArHUTHOM M0Jie)"

butmmoreka [JOK
https://m.edsoo.ru/63756¢47

DU3NYECKUHN TPAKTUKYM I10 TEME
"N3mepenue nocrosinHoM [1nanka Ha
ocHOBe uccienoBanus Gororpdexra"

but6mmoreka [JOK

142 i "UccaeqoBaHue 3aBUCUMOCTH https://m.edsoo.ru/eb916182
CHWJIBI TOKA Yepe3 CBETOAUO OT
HanpspkeHus"
DuU3nYeCKUil MPAKTUKYM [0 TEME

143 "HccnenoBanue criekTpa bu6muoreka [IOK
paspeXeHHOro aToMapHOro BoAopoaa https://m.edsoo.ru/ec651eb8
U U3MepeHne nocrostuHoi Punbepra"
DU3NYECKUH MTPAKTUKYM MO TEME
"UccnenoBanue paguoakKTUBHOTO

144 ¢dboHa C UCTIOJIL30BaHUEM J03UMETpa" Egiﬁ;ﬁ?:(ﬁifrglé dabete
win "M3ydenue moriomeHus oera- T ]
YJaCTHUIl aTIOMUHUEM"
DuU3NYECKUH MTPAKTUKYM MO TEME
"HaOnronenus 3B€34H0r0 HeOa
HEBOOPY>KEHHBIM TJ1a30M C

145 HCIIOIb30BAaHUEM KOMIIBIOTEPHBIX bubamorexa [HOK

TIPHUJIOKEHUH JIJIS OTIPEICTICHUS
[IOJIOKEHUS HeOECHBIX 00OBEKTOB HA
KOHKPETHYIO JIaTy: OCHOBHBIC

https://m.edsoo.ru/1072021e




co3Be3aust CeBepHOro noixymapus u
sipkue 3BE3b1" win "HaOnronenus B
Teneckor JIyHbl, M1aHeT, TYMaHHOCTEH
1 3BE3IHBIX CKOILIEHUIT"

O06o0011eHne U CHUCTeMaTU3AIUS
3HaHuil. Posib Gu3uKN 1 acTpOHOMUM B

146 SKOHOMHUYECKOM, TEXHOJIOTHUCSCKOM bubmmorexa OK
L N ’ https://m.edsoo.ru/ad6ddeed
COLIMATLHON U 3TUYECKOH chepax
JESITEILHOCTH YEJI0BEKa
O0001IeHNEe U CHCTEMATH3AIHUS
147 3HaHui. Ponb 1 MecTo Gpusuku u bubnnoreka [IOK
aCTPOHOMHUHU B COBPEMEHHOW HAyUYHOU https://m.edsoo.ru/18f19f7¢
KapTHUHE MUpPa
O000I11IeHNE U CUCTEMATHU3ALIUS
3HaHuil. Pons ¢pusmueckoil Teopun B
dbopMuUpOBaHUY TIPECTABICHUN O
148 (u3nUecKoil KapTHHE MHpa, MECTO bubmmorexa LIOK
. P pa, https://m.edsoo.ru/e7d400f4
buznYecKoil KapTUHBI MUpPa B 00IIIEM
PSAIY COBPEMEHHBIX €CTECTBCHHO-
HAYYHBIX TPEJICTABICHUN O IPUPOJIE
149 O06001IeHre U CUCTEMATU3AITIS bubmmorexa [JOK
3HaHuM 1Mo teMe "Kunematnka" https://m.edsoo.ru/b032fc4b
150 O000I11IeHNE U CUCTEMATH3AIUS bubnunoreka [IOK
3HaHui mo reMe "Kunematuka" https://m.edsoo.ru/4e31b507
151 O06o01IeHre U CHCTeMaTH3aIus bubnmoreka [IOK
3HaHui Mo teme "IuHamuka" https://m.edsoo.ru/2dfbafc5
O00011eHNE U CHCTEMATH3ALHI
. " bubmmoreka IIOK
152 3HaHui no Teme "CrtaTthka TBEpPAOro

Tena"

https://m.edsoo.ru/3ccad82¢




O0001IeHrE U cUCTEMATU3aLUS

153 3HaHWH 110 TeMe "3aKOHBI COXpaHEHUS Bubmiorexa IJOK
" P https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O000I11IeHNE U CUCTEMATH3AIUS
154 3HaHu# 110 TeMe "OCHOBEI Bubmzorexa LIOK
. " https://m.edsoo.ru/ed440ca8
MOJIEKYJISIPHO-KHHETHYECKON TEOpUHU
O00011IeHNE U CUCTEMATH3AIs
155 3HaHUH 110 TeMe "TepMoauHAMUKa Bubmiorexa IOK
P A ' https://m.edsoo.ru/c63{7¢c10
TermoBrle MAaITMHEI
O00011IeHNE ¥ CUCTEMATHA3AIMS
156 3HaHUM 1Mo TeMe "ArperaTHble bubnuorexa [IOK
cocTosHud BentecTsa. Pa3oBEIE https://m.edsoo.ru/1d36b5b1
nepexonr"
O00011eHNEe U CUCTEMAaTU3AIIHS
157 3HAHUHU 110 TeMe "DIEKTPUUECKOE Bubmaorexa LOK
" P https://m.edsoo.ru/3bf0def9
oJjie
O00011IeHNE U CUCTEMATH3ALUS
158 3HaHu# 110 Teme "I1oCTOSTHHBIN Bubmrorexa HOK
N " https://m.edsoo.ru/71453ee6
AICKTPUIECCKUN TOK
O000I11IeHNE U CUCTEMATHU3ALIUS
. " but6mmoreka [JOK
159 3HaHUM 10 TeMe ""TOKM B pa3IuyHbIX
" https://m.edsoo.ru/3d40077a
cpenax
160 O0001IeHrE U CHCTEMATH3AIUSA bubmuorexa [JOK
3HaHWH 110 TeMe "MaruuTtHoe noJe" https://m.edsoo.ru/3b4c06ae
Pesepsusblil ypok. O0001IEHIE U
P vP . bubnuorexa [IOK
161 cucTeMaTHu3allys 3HaHUHM 110 TeMe
" " https://m.edsoo.ru/053e2248
DNeKTpOMarHuTHAS WHIYKIIHSI
162 PesepBHblit ypok. O6001eHue u bu6mmoreka [IOK




cUCTEMAaTH3alys 3HAHUH 110 TEME
"Mexannueckue Konedauus"

https://m.edsoo.ru/d6310bfd

PesepBHelit ypok. O6o01IeHNE 1

. bubnuorexa [IOK
163 CHUCTEeMAaTH3aIMs 3HaAaHUM 110 TEME 1
" " https://m.edsoo.ru/5e2bb83d
DNEKTPOMAarHUTHBIE KOJICOAHHUS
KoHcraTtupyromiast KOHTpoIbHast paboTa
L6 3a [ monyronue { bubnuotexa [JOK
https://m.edsoo.ru/96a7a2dd
KoHcTaTupyromas KoHTpoiIbLHas padoTa
PyIott P P bubmuorexa [JOK
165 3a Il monyroaue 1

https://m.edsoo.ru/52ad1603

OBHIEE KOJIMYECTBO YACOB I1O0
ITPOI'PAMME

165
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA3OBATEJBbHON MIPOI'PAMMBI 10 KJIACC

Kon
NpPoBePsSIeMOro
pe3yabTarTa

10.1

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero odpa3oBaHus

JleMoHCTpHpOBaTh Ha MpUMEpax pojib U MeCTO (U3UKU B (OPMHUPOBAHUU
COBPEMEHHOM HAYYHOW KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU
Y TEXHOJIOTHUM, B MPAKTUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uuTbBaTh TpPaHULBI TPUMEHEHHS M3YYEHHBIX (U3MUECKUX MOJAeNeH:
MaTepHaibHasi TOUKa, HHEepIHaIbHas CUCTeMa OTCUETa, aOCOIIOTHO TBEPIOE
TEJO, WCalIbHBIN Ta3; MOJIETN CTPOCHUS ra30B, )KUJIKOCTEH U TBEPABIX Tell,
TOYCYHBIN HJICKTPUUYECKHIA 3apsi/i — MPU pelieHUH (GU3NUECKUX 3a]1au

10.3

Pacnio3naBate pu3ndeckue sSBIeHUs (MPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXAaHMKM, MOJIEKYJISPHO-KMHETHUYECKOM TEOpUU CTPOEHUS
BEUIECTBA M DJIEKTPOJMHAMUKU: PpPAaBHOMEPHOE U PaBHOYCKOPEHHOE
OpsSMOJIMHEHHOE JIBUKEHUE, CBOOOAHOE TMaJeHHE Tell, JABMXKEHHE II0
OKpPYKHOCTH, HMHEpUHMs, B3aumojeiictBue Ten; auddysus, OpoyHOBCKoe
JBI)KEHUE, CTPOEHHUE )KUJIKOCTEH M TBEPABIX Tel, U3MEHEHUE 00bEMa Tel
OpU HarpeBaHUM (OXJIaXAEHWUH), TEIUIOBOE paBHOBECUE, HCIapEHue,
KOHJIEHCAllUs, IUIaBJICHUEe, KPUCTAJUIN3ALUs, KUIIEHUE, BIAXKHOCTh BO3/yXa,
NOBBILICHHUE JIaBJICHUS r'a3a IPU €r0 HArpeBaHUM B 3aKPHITOM COCY/JIE, CBS3b
MEX]y NapaMeTpaMH COCTOSHHSI ra3a B M30IPOLECCax; dJIEKTpU3alus Ted,
B3aUMOJICVICTBUE 3aps10B

10.4

OnwuceIBaTh MEXaHUYECKOE ABIKEHHUE, UCHOJB3Ys (PU3HMUECKUE BEINYUHBI:
KOOpJIMHATA, ITyTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUa,
UMIYJbC TeNla, KUHETUYECKas OSHEprus, IMOTEHUUalbHas SHEprus,
MexaHuyeckas paboTa, MeXaHHW4eckas MOIIHOCTh; TpPU  OINHUCAHUU
NPaBWIBHO TPAKTOBATh (PU3UUECKUH CMBICI HCIIOJB3YEMbIX BEJIMYMH, UX
0003HAYEeHHSI W EIUHUIIBI, HAXOIUTH (OPMYJIBI, CBS3BIBAIOLINE TaHHYIO
(U3NUUECKYIO BETUUUHY C IPYTHMMHU BEIIMYMHAMHU

10.5

OnuceiBaTh U3yYEHHbIE TEIUIOBbIE CBOMICTBA TE€JN M TEIUIOBHIE SIBJIEHUS,
UCTIONB3Ys (PU3NYECKHE BEIMYUHBI: AaBJICHHUE Ia3a, TeMIepaTypa, CpeaHss
KUHETUYecKast SHEprus Xa0THYECKOI0 JIBUKECHUS MOJIEKYI,
CpeIHEKBaJpaTUYHas  CKOPOCTb  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHSISI JHEprusi, pabora raza, KOd(QQHUIMEHT MOJE3HOTO IEHCTBHS
TEIJIOBOTO JBHUTaTesIsl; MPU ONUCAHUU MPABUWIIBHO TPAKTOBATh (PU3HUECKUIL
CMBICTT UCHOJIB3YEMBIX BEIMYMH, UX OOO3HAUEHHUS U €IUHUIIbI, HAXOIUTh
(GopMyIbl, CBS3bIBAIOIIME MAHHYIO (U3WYECKYI0 BEIMYUHY C JPYTMMHU
BEJIMYHMHAM

10.6

OnuceiBaTh  M3yYEHHbIE  JJIEKTPUYECKUME  CBOWCTBAa  BEIIECTBA U
JNEeKTpUYEeCKUe SBIEHUS (TPOIECChl), UCMONb3Yysl (GU3NYECKUE BEITUYUHBI:
JIEKTPUYECKUI 3apsf,, DJIEKTPUYECKOE TII0J€, HANPsHKEHHOCTh IO,
MOTEHILUAN, Pa3HOCTh MOTEHIIUAJIOB; TP OMKUCAHUU MPABUIBLHO TPAKTOBATh
(bU3NYECKUI CMBICIT UCIIOJIB3YEMbIX BEIMYMH, NX 0003HAYCHUS U CTUHUIIBL;
yKa3bIBaTh (DOpMyIIbl, CBA3BIBAIOIIME TaHHYIO (U3NYECKYI0 BEIMYHUHY C
JPYTHMH BEITUIHHAMHU




10.7

aHAJM3UPOBATh (U3UYECKUE TPOIECCHI M SBJICHHS, UCIIOIb3Ys (DU3UICCKUE
3aKOHbl M MPUHUMIIBI: 3aKOH BCeMHpHOro Ttsarotenus, I, II m III 3axoHbI
HproToHa, 3aKOH COXpaHEHUS MEXaHMYECKOW IHEPIrHH, 3aKOH COXPaHCHUS
MMITYJIbCA, TPUHLMI  CYNEPIO3UUMUA CWJI, T[PUHIUII  PABHONPABUS
WHEPLUHAIBHBIX CHUCTEM OTCYETA; MOJICKYISIPHO-KUHETHYECKYIO TEOPHIO
CTPOEHUSI BEIIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEAHEH KUHETUYECKOUN
SHEPTHH TEIJIOBOTO JIBFDKCHHSI MOJIEKYJ ¢ aOCOJIOTHOW TeMIEepaTypow,
MEPBbIA 3aKOH TEPMOJMHAMUKHU; 3aKOH COXPAaHEHHUs SIJIEKTPUUYECKOrO
3apsana, 3akoH KyloHa; mpu 3TOM pasiuyaTh CIOBECHYHO (DOPMYITHPOBKY
3aKOHAa, €r0 MaTeMaTHYECKOE BBIPAXKEHUE M yCIIOBUS (IpaHUIbl, 001acTh)
MIPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE TPUHIUMBI JEHCTBUS MAalIUH, MPUOOPOB U
TEXHUYECKUX  YCTPOMCTB; pa3nuyaTh ycIOBHS HUX  0€30IacHOro
VCIIOJIb30BAHNUS B IOBCETHEBHOM KU3HU

10.9

BBIMOMHATE 3KCIIEPUMEHTHI 110 UCCIEJOBAHHIO (U3MUYECKHX SIBICHUH U
IPOIIECCOB C UCTIOIB30BAHUEM TIPSIMBIX M KOCBEHHBIX U3MEPEHUIl; TIPH 3TOM
dbopMynupoBath npodiemy (3agady) v TUIOTE3Y y4eOHOTO SKCIEpUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEMIOKEHHOTO 000PYIOBaHUS, MPOBOJUTH OIIBIT
¥ (opMyIHPOBATh BHIBOJBI

10.10

OcyliecTBIATh NMpsIMbIE U KOCBEHHBbIE M3MEPEHUs (U3MUECKUX BEJINYMH;
Py 3TOM BBIOMpATh ONTHUMAJBHBIA CIIOCOO HM3MEPEHHs M HCIOIb30BAThH
M3BECTHBIE METO/IbI OLEHKH TOTPEIIHOCTEH U3MEPEHUI

10.11

HccnenoBaTh 3aBUCUMOCTH  MEXIy (U3NYECKUMHU  BEIHMUYMHAMHU C
WCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUN; TMPU OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHUPOBATh  pE3yibTaThl TMOJYYEHHOW  3aBUCHUMOCTHU
¢u3NYeCKUX BEIMYMH B BHUJE TaONHI] ¥ TpaduKoB, AENaTh BBIBOIBI IO
pe3ysbTaTam MCCIIEI0OBAHUS

10.12

CoOmnroath ipaBmIiIa 0€30MacHOTO TPYAA MPH MPOBEJICHUN UCCIICIOBAHHIA B
paMKax  y4yeOHOro  JKCIIEpUMEHTa,  Y4eOHO-UCCIEIOBATEIbCKOM U
NPOCKTHOM JEATEIBHOCTH C UCIIOJIh30BAHUEM U3MEPUTEIILHBIX YCTPONCTB U
1a00paTOpHOTo 000pYyI0OBAHUS

10.13

Pemarte pacuéTtHBle 3amMaund ¢ SBHO 3aJaHHOW (PU3MUECKOM MOJENbIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE aHAIN3a YCJIOBUS
3agadyu BBI6I/IpaTL (i)I/ISI/I'-IeCKYIO MOJECIb, BBIACIATH (1)I/I3I/I'-IGCKI/IC BCIIMYNHBI
U (QopMymnbl, HEOOXOAMMBIE ISl €€ peIleHHs, MPOBOAUTH pPACUYETHl H
OLCHHUBATH peaJ'II)HOCTB HOqueHHOFO 3HAYCHUA CbI/ISI/I'-IeCKOﬁ BCIIMYNHBI

10.14

Pemars KayeCTBEHHbIE 3aJauu: BBICTpanBaTh JIOTHYECKH
HENpPOTUBOPEUMBYIO IIETIOYKY pPACCYKICHUNH C ONOpOH Ha H3y4YCHHbIE
3aKOHBI, 3aKOHOMEPHOCTH M (PU3NIECKHE SBICHUS

10.15

Hcnonp3oBaTh  mpu  peuieHHMH  y4uyeOHBIX  3a/Jad  COBPEMEHHBIE
UHQOPMALMOHHBIE  TEXHOJIOTUM s  TOUCKA, CTPYKTYPHPOBAHUS,
UHTEpIpeTallud W TMpeACTaBiIeHHs] Y4eOHON U  Hay4YHO-IOIYJISIPHOM
UHPOpPMALIMU, TOJYYCHHOM U3 pa3lIUYHBIX HMCTOYHUKOB; KPHUTUYECKH
AHAJIM3HPOBATH MOJTYYaeMyt0 HH(OPMALIHIO

10.16

[TpuBOIUTH IPUMEPHI BKJIaJa POCCUICKUX U 3apYOCKHBIX YUEHBIX-(DU3HKOB
B Ppa3BUTUE HAyKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHUU

10.17

Hcnons3oBaTh TCOPCTUUCCKHUEC 3HAHUSA I10 (1)I/ISI/IK6 B HOBCGHHGBHOﬁ KHU3HHU




U1 o0ecriedeHuss O€30MacHOCTH TpH  OOpamieHHuH ¢ TpudopaMu U
TEXHUYECKUMHU yCTPOWCTBAMH, IJII COXPAHCHHS 3JI0POBbSI H COOIOJCHUS
HOPM 9KOJIOTUYECKOTO IOBEICHUS B OKPYXKAIOIIEH cpelie

10.18

PaGoTath B Trpymme C BBIMOJHEHHEM pa3IMYHBIX CONMAIBHBIX POJICH,
IUIAHUPOBATh PabOTy IPYMIIbI, PALIMOHATIBHO PAaCHpPEAEsATh 00A3aHHOCTU U
IUTAHUPOBATh JICATEIIEHOCTh B HECTAHJAPTHBIX CHUTYalHsiX, aJCKBaTHO
ONCHMBAThL BKJIaA KaXJ0ro w3 Y4YAaCTHUKOB TpPYIIIbI B PCHICHUC
paccMaTpuBaeMou MPoOIEMBI

11 KUIACC

Kon
NMPoBePsSIeMOro
pe3yabTarta

11.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOW MPOrPaMMBbI CpelHero 001ero 00pa3oBaHus

JleMoHCTpHpOBaTh Ha MpUMEpax Pojiib U MEeCTO (U3HKU B (POPMUPOBAHUU
COBPEMEHHOM HAay4YHOUW KapTUHBI MUpPA, B Pa3BUTUH COBPEMEHHOM TEXHUKHU
U TEXHOJOTHM, B TPAKTUYECKOW JEATEIbHOCTH JIOJECH, ILEIOCTHOCTh M
eAMHCTBO (hM3UYECKOI KApTUHBI MUpa

11.2

Y4uuTHIBaThH TpaHUllbl TPUMCHCHHA HN3YUYCHHBIX (I)I/I3I/I‘IGCKI/IX MOJICIICH:
TOYCUHBIN BHGKTpI/ILICCKI/Iﬁ 3apsan, sdAC€pHad MOACIbL aToMa, HYKIOHHas
MOZCIIb ATOMHOTO s1[ipa ITpU PpCIICHUN (1)I/I3I/IIIGCKI/IX 3aJa4

11.3

PacniosnaBath usnveckue SBICHUs (MPOLECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB  OJICKTPOJMHAMUKH W KBAHTOBOW (U3UKH: DIIEKTPUYECKAs
POBOJIMMOCTb, TEIUIOBOE, CBETOBOE, XHMHYECKOE, MArHUTHOE JCHCTBHSI
TOKa, B3aUMO/ICHCTBHE MAarHUTOB, JIEKTPOMArHUTHAS MHIYKIHS, ICHCTBUE
MAarHUTHOTO TIOJSl HAa TMPOBOJHUK C TOKOM U JBWKYIIUHCS 3aps,
JIIEKTPOMATrHUTHBIC KoJieOaHus " BOJTHBI, PSMOJIMHEHHOE
pacrnpocTpaHeHHe CBeTa, OTpPaKeHHe, IMpEIOMIICHHE, HWHTEepPEepeHIIHS,
nudpakius 1 NOJsIpU3aUs CBETa, AUCTEPCUs CBETa, (OTOIIEKTPUICCKHUIT
apdexr (potorddexT), cBeToBOEe AaBieHNE, BOSHUKHOBEHUE JTUHEHYATOTO
CIeKTpa  aTtomMa  BOJOPOJAA,  CCTECTBEHHAas U HCKYCCTBEHHas
paJInOaKTUBHOCTD

11.4

OnuceiBaTh M3YUYEHHBbIE CBOWCTBA BEIIECTBA (3IEKTPUUYECKUE, MAarHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 MPOBOJAMMOCTH pA3IUYHBIX Cpel) H
JNEKTPOMArHUTHBIE  SIBICHUs  (IIPOLECCHI), HCHONB3YS  (U3HYECKUE
BCIIMYHNHEIL: BJIGKTpI/I‘IeCKI/Iﬁ 3aps{)1, CHJIa TOKa, BJ'IGKTpI/ILIeCKOe HaHpﬂ)KeHI/Ie,
ANEKTPUYECKOE COMPOTHUBIIEHUE, pa3HOCTh moreHuuanos, JJC, pabota
TOKAa, WHAYKUHUS MarHuTHOro moiist, cwia Awmmepa, cwia JlopeHua,
MHIYKTUBHOCTh KaTYILIKH, SHEPTUsl SJEKTPUUYECKOIO0 U MAarHUTHOTO MOJIEH,
MepHoJl U YacToTa KojiebaHWH B KoysieOaTeTbHOM KOHTYpE, 3apsi W cuja
TOKa B TMpOIecce TapMOHHYECKUX DSJIEKTPOMArHUTHBIX KojeOaHUuH,
(GOKyCHOE pacCTOSHME U ONTHYECKash Cuia JIMH3BL, MPU OMHCAHUHU
NPaBUIBHO TPAKTOBATh (PU3WYECKUN CMBICI HCIONb3yEeMbIX BEIHYWH, UX
0003Ha4YeHMsI U E€AMHMIIBI; YKa3blBaTh (DOPMYIIbI, CBSI3bIBAIOLINE JAaHHYIO
(bU3NYECKYIO BEIMYUHY C APYTUMU BEITMUYHHAMU

11.5

OnuceIBaTh N3YUCHHBIC KBAHTOBBLIC SABJICHUA W HPOLECCCHI, HCIIOJIb3YA
(1)I/ISI/I‘ICCKI/IC BCJIMYMHBI. CKOPOCTH 3JICKTPOMAardUTHBIX BOJIH, JAJIMHA BOJIHBI




M 4YacToTa CBETa, BHEPrusi M MMIYJIbC (POTOHA, MEpPHOA MOJIypacnaja,
DHEPrUs CBSA3M ATOMHBIX sAJ€p; NPU OINMCAHUU IPABUIBHO TPAaKTOBATh
(Gu3MUecKuil CMBICI MCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAUYEHUS U €AMHULIBL;
yKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO BEIUYHHY C
JPYTUMH BEJMYMHAMM, BBIYUCIATh 3HAUCHUE (PU3NUECKOI BETMUNHBI

11.6

AHanm3upoBaTh (pU3NYECKue MPOIECCHl U SBICHHS, UCTIONb3Ys (PrU3nIecKue
3aKOHBl W TPUHIOMIBLE: 3akoH OMa, 3aKOHBI IOCIEAI0BATEIBHOTO U
HapauIeIbHOTO COSTMHEHHS IPOBOIHUKOB, 3akoH Jlxoyms — JleHna, 3akoH
AIIEKTPOMArHUTHON WHAYKLUH, 3aKOH MPSIMOJIMHEHHOTO pacripoCTpaHeHHs
CBETa, 3aKOHBI OTPAKECHUS CBETA, 3aKOHBI IPEIIOMIICHUS CBETa, YpaBHEHHUE
OnHmTeitHa 111 GoTtodddexTa, 3aKOH COXpaHEHUs SHEPrUH, 3aKOH
COXpaHEHHs WMITYJIbCa, 3aKOH COXPAHEHMS HIICKTPUYECKOTO 3apsa, 3aKOH
COXpaHEHMs MAacCOBOI0 4YHcia, MOCTynaTsl bopa, 3aKOH pajnoaKTHBHOTO
pacmaza; mpU 3TOM pa3IndaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE€  BBIpaXEHHWE M yCIOBHS  (TpaHHIbI,  00JacTn)
IPUMEHUMOCTH

11.7

OnpenensTh HampaBleHHE BEKTOpa WHAYKIMH MarHUTHOTO  TOJS
MIPOBOJIHMKA C TOKOM, CHJIbI AMriepa 1 cuiibl JlopeHiia

11.8

CtpouTh W ONUCHIBATH H300paKEHUE, CO3/aBAEMOE IUIOCKHM 3EPKaJIoM,
TOHKOH JIMH30H1

11.9

BbBINONHATE 3KCHEPUMEHTHI 0 HCCIEAOBAHUIO (DU3MUECKHUX SBICHUNA U
IIPOLIECCOB C UCIIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUH; IPU ITOM
dopmynupoBate npolieMy (3a1ady) U TMIIOTE3Y y4eOHOro SKCIEPUMEHTA,
coOuparh YCTaHOBKY M3 IPEJIOKEHHOIO 000PYIOBAaHUS, IPOBOJUTH OIBIT
1 GOPMYIIUPOBATH BHIBOJIBI

11.10

OcymiecTBIATh NMpsIMbIE U KOCBEHHBbIE M3MEPEHMs (U3MUECKUX BEJINYMH;
Py 3TOM BBIOMPATh ONTHUMAIBHBIA CIIOCOO M3MEPEHHs M HCIOIB30BAThH
M3BECTHBIE METO/IbI OLIEHKH MTOTPEIIHOCTEN U3MEPEHUI

11.11

HccrnenoBaTh 3aBUCUMOCTH  (PU3UYECKUX BEJIMUYMH C HCIOJIb30BaHUEM
IPSIMBIX U3MEPEHUI; MPU ATOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHPOBAThH
pe3yJbTaThl TOJyYEHHOM 3aBUCHUMOCTH (U3UUECKUX BEIUYMH B BHJE
TabJIMI ¥ rpaUKOB, JIe7aTh BHIBOJIBI 10 PE3YyJIbTaTaM HUCCIEI0BAHUS

11.12

ColmrogaTh paBuiia 6€301acHOTO TPY/la MPHU MPOBEACHUHN UCCIICIOBAHHUN B
paMKax  y4eOHOrO  OSKCIIEPHMEHTa, Y4YeOHO-HUCCIICAOBATEILCKOW U
POEKTHOH AEATEIBHOCTH C UCIIOJIh30BAHNEM U3MEPUTENBHBIX YCTPONCTB U
71a060paTOPHOTO 00OPYIOBAHUS

11.13

Pemate pacuérHble 3a7aydl ¢ SBHO 3aJaHHOM (DU3MYECKOH MOJIENbIO,
UCTIONTB3YS (PU3MUECKHE 3aKOHBI U TTPUHITUIIBI, HA OCHOBE aHAJIM3a YCIOBHS
3a/1a4l BBIOUPATh (PH3UYECKYIO MOJIENb, BBIACIATh (DU3HMUECKUE BETUIHHBI
u  GopMysbl, HEOOXOoAWMBIC sl €€ pEeIIeHHs, MPOBOJUTH Pac4YEThl M
OIICHUBATh PEAIbHOCTh MOJIYICHHOTO 3HAYCHHSI (PH3UUECKON BEITHMUHHBI

11.14

Pemars Ka4eCTBECHHbIE 3a/1a4H: BBICTPANBAaTh JIOTUYECKHU
HEMPOTUBOPEUMBYIO IIEMOYKY PACCYXKICHHN C ONOpOM Ha H3yYECHHBIE
3aKOHBI, 3AKOHOMEPHOCTHU ¥ (PU3UUECKHE SBICHUS

11.15

Hcnonp3oBath  mpu  pemieHMH  yd4eOHBIX  3a7ad  COBpPEMEHHbIE
UHGOPMAIIMOHHBIE  TEXHOJOTHMH  JJii  TOWCKa, CTPYKTYPHUpPOBAHUS,
UHTEPIIPETAlUK U IPEACTaBICHHs Y4YeOHOH M Hay4YHO-IOIYJISIPHOM
uHbOpMaIuy, MOJYYCHHON W3 pa3jIMYHBIX MCTOYHHMKOB;, KPUTHYECKH




AHAIM3HPOBATH MOJTYYaeMyt0 HH(OPMAIIHIO

11.16

OOBSCHATh TPUHIMUIBI JIEWCTBHS MAIUH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3inyaTh YCIOBHS HMX O€30MacHOTO HCIIOJIIb30BAHHUS B
IIOBCEIHEBHOM XKU3HU

11.17

[TpuBOANTE pUMEPHI BKJIaJ]a POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKu, B OOBSCHEHHE INPOIECCOB OKPYKAIOLIETO0 MHUPA, B
pa3BUTHE TEXHUKHU U TEXHOJOTHH

11.18

Hcnonp30BaTh TEOPETUUECKUE 3HAHUS 10 (HU3HMKE B MOBCEAHEBHOMN JKU3HU
s obecriedeHust 0€30MacHOCTH MpH  OOpaleHHH ¢ OpubopamMu |
TEeXHHYECKUMH YCTPOHCTBAMHM, /ISl COXPAHEHUS 3/I0POBBS M COOJIOACHUS
HOPM 3KOJIOTHYECKOr0 MIOBEICHUS B OKpY>KaloIIel cpeae

11.19

PabGorate B Tpynme C BBIIOJHCHUCM PAa3JIMYHBIX COHOHUAJIBHBIX pOJ'ICfI,
IUTAHUPOBATh PabOTy TPYMIbI, PAllMOHAIBEHO PACHpPEeNaTh 00I3aHHOCTH U
INIAaHUPOBATh JACATCIBHOCT B HCCTAHAAPTHBIX CHTyallMAX, aJCKBATHO
OLICHMBAaTh BKJIaJ KaXJIOr0 U3 YYaCTHUKOB TPYyIIbl B pEILICHUE
paccMaTpuBaeMon MPOOIIEMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon Kox npoBepsiemoro

pasaejia JJEMEHTA

IIpoBepsieMbie 3JIeMEHTBI COIEPKAHUSA

OU3NKA 1 METOAbBI HAYYHOI'O [TO3HAHU A

1.1

®usnka — Hayka o mpupoae. Hayunsle MeTozp
MO3HAHUS OKpY’Karomero mupa. Pomib sxcniepumenra
U TEOpHUHM B TpOIecce IO3HAHUS IPUPOJIBL
OKcIepuMeHT B (hU3HKe

1.2

MopnenupoBanue ¢usnveckux  ABICHUN 51
npoueccoB. Hayunele runores3sl. ®Pusznueckue
3aKOHBl M TEOpUM. ['paHUIBI NPUMEHHUMOCTH
¢uznyeckux 3akoHOB. IIpUHIMI COOTBETCTBHSL.
Porp u wmectro ¢usuku B (HOpMUPOBaAHHU
COBPEMEHHOM  HAy4YHOM  KApTUHBI  MHUpa, B
IIPAKTUYECKON NEATENbHOCTH JIIOIEH

MEXAHUWKA

2.1

KMHEMATHUKA

MexaHudeckoe JABHKXCHHC. OTHOCUTEIIFHOCTD

2.1.1 MexaHuueckoro gaBmkeHus. Cucrema oTcuéTta.

Tpaexropus

[lepememienne, ckopocTb (CpeAHsisi  CKOPOCTb,
MT'HOBEHHAsl CKOPOCTb) M YCKOPEHUE MaTepHalIbHOM
TOYKH, UX MPOEKIMH Ha OCH CHUCTEMBbI KOOPJIMHAT.
CJ10’)KeHHE IEPEMEIICHUI U CII0KEHUE CKOPOCTEN

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIUHEHHOE
nBuxkeHue. ['paduxku 3aBUCHMOCTH  KOOpPJAMHAT,
CKOpPOCTH, YCKOPEHMS, IIyTH U IepeMeLIcHUs
MaTepUAIbHOU TOUYKH OT BPEMEHHU

CBoOojHOE majieHre. Y CKopeHue CBOOOIHOTO
TaJICHUS

KpuBonuneiinoe JBHOKCHHE. PaBHOMepHOE
JIBIDKEHUE MaTE€pPUAIIbHOM TOYKH MO OKPYKHOCTH.
YrnoBas CKOpOCTb, JIUHEWHAS CKOpOCTh. [lepuon u
yactoTa. [{eHTpocTpeMUTENIbHOE YCKOPEHUE

2.1.6

TexHu4eckue yCTpOMCTBA: CHUIAOMETP, JABUKCHHUE
CHapsLI0B, LIETIHbIE U PEMEHHBIE NIepeaadn

2.1.7 [Tpaktuyeckue pabotTel. M3MepeHne MrHOBEHHOMN

ckopoctu. MccnenoBaHne COOTHOIICHUSI MEXKIY
My TSIMHU, PO IEHHBIMU TEIOM 3a
MOCJIE0BATENIbHBIE PAaBHBIE MPOMEXKYTKH BPEMEHHU
IpyU PaBHOYCKOPEHHOM JIBUKEHUU C HadaJbHOM
CKOpPOCThIO, paBHOM HYyNIO. M3yueHune IBHKEHUA
HIapuKa B BA3KOW KUJIKOCTH. M3yueHue nBHKEHUS




TCJ1a, 6pOH_I€HH01"O TOPU3OHTAJILHO

2.2

JUHAMUKA

2.2.1

IIpuHuun otHocurenbHOCTH ['amunes. IlepBblid
3ak0oH HproToHa. MHepuuanbHble CHCTEMBI OTCUETA

2.2.2

Macca tena. Cuia. [IpuHiun cyneprno3uiuy cuil

223

Bropoii 3akoH HproTOHA 17151 MaTepUAIBHOM TOYKH B
uHepuuanbHoil cucreme orcuéra (MUCO). Tperuit
3akoH HploTOHA J171s1 MaTepualIbHbIX TOUEK

224

3akoH BceMUpHOTO TiaroTeHus. Cuiia TKECTH.
ITepBas kocMHudeckasi CKOpocTh. Bec Tena

225

Cuna ynpyroctu. 3akoH I'yka

2.2.6

Cuna Ttpenusa. Cyxoe TtpeHue. Cuna TpeHHs
CKOJIb)KEHUSI U cuiia TpeHus nokosd. KoapounueHt
TpeHus. Cuila CONPOTUBIICHUS NPU ABM)KCHHUU Teja
B KMJIKOCTHU WJIU Tra3e

2.2.7

[ToctymatensHOoe W BpallaTeNbHOE  JBIIKCHUE
abCoJIIOTHO TBEPIOTO Tena

228

MoOMEHT cuiIbl OTHOCHUTEIBHO OCH BpAILLEHUS.
IIneqo cunel. YciioBus paBHOBECHUS TBEPAOTO TENA B
HNCO

229

TexHudeckue yCTpOoruCTBA: NOAIIUIIHUKY, ABUKCHUE
VCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[Ipaktuueckne pabotel. M3ydeHue  ABMOKCHUS
Opycka Mo HAKJIOHHOW TIOCKOCTH TOJ ACHCTBHEM
HECKOJBKMX cuil. MccnenoBanne 3aBUCHMOCTH CHJ
YOPYTOCTH, BO3HUKAOIUX B JehopMupyeMoit
MPY>KUHE U PE3MHOBOM 00pasile, OT BEIMYUHBI WX
nedopmaruu. MccrnenoBanue ycioBUN paBHOBECHS
TBEPJOTO TEJIA, UMEIOIIET0 OCh BpAIEHUs

23

3AKOHbBI COXPAHEHNA B MEXAHUKE

2.3.1

Nmmnynbe MaTepUAIbHON  TOYKH, CHUCTEMBI
MaTCpHaJIbHBIX TOYCK. I/IMHyJIBC CUJIbI U UIBMCHCHUC
UMIYJIbCa Tella

232

3akoH coxpaHeHusa mMmmyibca B MCO. PeaktuBHoe
JIBUKECHHE

233

Pa6Gora cumnbl

234

MOoOIIHOCTh CHIBI

235

Kunetnueckass 5SHeprusi MAaTEpUAIBHONM  TOYKHU.
Teopemao KMHETUYECKOM SHEPruu

2.3.6

[loTennmanbHas >Heprusi. [loTeHnuanbHas sHeprus
YIpyro nehopMUpOBaHHON MIPY>KUHBI.
[ToreHnnanpHast YHEPTHS TeNa BOTU3U MOBEPXHOCTH
SemMin

2.3.7

[ToreHunanbHbIE U HEMOTEHLMAIbHBIE CUJIbL. CBSA3b
pabOThl HEMOTEHUMAIbHBIX CHUJI C W3MEHEHUEM
MEXAHUYECKOM HSHEpruu CUCTEMbl Tel. 3aKoH




COXPAaHCHUA MEXaHU4YeCKoM OHCPIUH

2.3.8 Yrpyrue u Heynpyrue CTOJKHOBEHUS
3.9 TexHu4yeckue  yCTpPOWCTBA:  ABW)KEHHE  PAKET,
o BOJOMET, KOIIEp, IPYKUHHBIN MUCTOJIET
[Tpaktuyeckue paboTsl. M3yueHue cBs3u CKOpPOCTEH
23.10 Tel NpU Heynpyrom ynape. MccinenoBaHue cBA3M

paboTBl CHIIBI C W3MEHEHHUEM MEXaHHYECKON
DHEPIuU Tesa

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHoBHbIE TIOJIOYKEHUS MOJIEKYJIIPHO-
KMHETUYECKOM TeopHH. BpOyHOBCKOE JBHKEHHE.
Huddyzus. Xapakrep ABMKEHUS U B3aUMOICHCTBHS
YaCTHUI[ BENIECTBA

Mopenn CcTpoeHusl Tas3oB, XUIAKOCTEH M TBEPABIX
TeJl U OOBSCHEHHE CBOWCTB BeEILIECTBA HA OCHOBE
3TUX MOJIEJIEN

Macca MOJIEKYIIL. KomnnuectBo BEIIECTBA.
IlocTostHHast ABoraapo

TermoBoe  paBHOBecue. Temmepatypa u €€
n3mepenue. [llkana remneparyp Llenbcust

MOI[CJ'IB nacajJpbHOIro rasa. OcHOBHOE YPaBHCHHUC
MOHGKy,TISIpHO-KHHGTH‘-IGCKOﬁ TCOpHUU HACATIBHOTO
rasa

AGcomoTHas TeMIeparypa Kak Mepa cpeaHei
KMHETUYECKOM HOHEPruu  TEIUIOBOIO  JBUKCHMS
yactul rasza. lllkana remneparyp KenbBuna

VYpaBaenue Knanelipona — MeHnaeneeBa. 3aKoH
JlanbToHa

I"a30BbI€ 3aKOHBI. M301TPOLIECCHI B HICAIIBHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BENIECTBA: H30TEPMA,
n30X0pa, n3odapa

TexHn4ecKkue yCTporuCcTBa: TEPMOMETP, OapoMeTp

3.1.10

[TpakTuyeckue paboThl. M3MepeHne Macchl BO3ayXxa
B KJIACCHOW KoMHarte. MccnenoBaHue 3aBUCHMOCTH
MEXIYy [apaMeTpaMu COCTOSIHUSL Pa3peKEHHOIO
rasa

3.2

OCHOBbI TEPMOJAMHAMUMKN

3.2.1

TepMoauHamMmudeckas CHUCTEMA. BuyTpennss
SHEPrusl TEPMOAMHAMHUYECKON CUCTEMBI U CIIOCOOBI
e€ U3MeHeHUs

322

KonnuectBo Ternotsl M paborta. BHyTpenHss
SHEPIUsi OJHOATOMHOTO UI€ATBHOTO ra3a

323

Bunsr TeIJIoTNepe1avuu: TETJIONPOBOAHOCTb,
KOHBEKIIMS, W3Jy4eHue. TermoéMKOCTh Tena.
VienpHags  TEILIOEMKOCThL  BelllecTBa.  Pacuér




KOJIMYCCTBA TCIUIOTHI IPU TCILIONICPCaAYC

324

IlepBbiii 3akoH TepMmoauHamuku. [IpumeHeHue
MEPBOr0 3aKOHA TEPMOJMHAMUKH K H30IPOIIECCaM.
I'padraeckas maTEepIpeTanus paboThl ra3a

3.2.5

TemnoBbie MAaIlIUHBEI. ITpuHIMIIBL NeNCTBUA
TEIUIOBBIX MamuH. [IpeoOpa3oBaHus SHEPrUU B
TEIIOBbIX MamuHax. Koagduiuent mnone3Horo
nevctBus (manee — KI1J]) termoBoit mamuusl. [{uki
Kapuo u ero KI1J|

3.2.6

Bropoii 3akoH TepMoamHamuku. HeoOpaTumocTh
MPOLECCOB B MNpPUpPOAE. TeIUIOBbIE JIBUTaTENH.
DKoJ0oru4ecke npoOIemMbl TEIIOIHEPTETUKH

3.2.7

TexHuueckue yCTpOWCTBA: JBUIaTellb BHYTPEHHETO
CropaHusi, OBITOBON XOJIOIUILHUK, KOHJIUIIHOHED

3.2.8

[TpakTueckue pabotTel. M3mepeHue yaenbHOU
TEIUIOEMKOCTH

AI'PEI'ATHBIE COCTOAHMA BEIIIECBA. ®A30BbIE ITEPEXO/IbI

[TapooOpa3zoBanue M KoHAeHcauus. Mcmapenue u

3.3.1 KUIIEHUEe. YJenbHas TemioTa mnapooOpa3oBaHUs.
3aBHUCHUMOCTh TEMIIEPATYPhl KUIEHUS OT JABJICHHUSI

339 AOCOMI0THAS M OTHOCUTENbHAS BIIAYKHOCTD BO3/TyXa.
Haceimennsii nap
TBépnoe Ttemo. Kpucramimyeckue u amopgHbie

3.33 Tena. AHU30TPONMS CBOWCTB KpUCTAJLIOB. JKuakue

13 KpucTtajibl. COBpeMEHHbIE MaTepHAJIbI
' 334 [InaBnenue M KpuctauM3anus. YzelbHas TEIUIOTa

iaBieHus. CyOnumaryst

3.3.5 YpaBHEeHHE TEIUIOBOTO OamaHca
Texnuueckue YCTpOWCTBA: TUTPOMETP u

336 MICUXPOMETP, KAIOPUMETP, TEXHOJIOTHH TOTYYCHUS
COBPEMEHHBIX  MaTepuajJioB, B TOM  YHCIE
HAaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUU

337 [IpakTuueckue paboTel. M3MepeHue BIIAKHOCTH
BO3/yXa

4 DJIEKTPOIAMMHAMUKA
4.1 OJIEKTPOCTATHUKA

411 OneKkTpu3anust Tel. OJeKTpudeckui 3apsia. JlBa
BUJIA DJIEKTPUUECKHX 3apsiioB

4.1.2 [1poBOHUKY, AUANEKTPUKHU W TTOTYTPOBOTHUKH

4.1.3 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

4.14 B3aumogeiictBue 3apsaoB. 3akoH Kyiona
DnexTpuueckoe rnoJe. HanpsxénnocTs

4.1.5 anekTpuueckoro noss. [lpuHIun cynepno3unuu.
JIvHuM HANPSHKEHHOCTH SJIEKTPUUYECKOTO TOJISI

4.1.6 Pabota CHJI 3JIEKTPOCTATUYECKOTO T10JI51.




Ilorenman. Pa3zHocTh moTeHIINAIOB

HpOBO,Z[HI/IKI/I U JUIJICKTPUKH B  IMOCTOIHHOM

4.1.7 AIIEKTPUIECKOM noJe. Juanexkrpuueckas
IPOHHUIIAEMOCTh
OnexTpoémkocTb. KonzmeHcaTop. DIJIEKTPOEMKOCTH
4.1.8 IUIOCKOTO KOHJIEHCATopa. OHEprusi 3apsyKeHHOTO
KOHJIeHCcaTopa
TexHuueckue yCTpOMCTBA: JIEKTPOCKOII,
41.9 DIIEKTPOMETP, AIIEKTPOCTATUYECKAS 3aIuTa,
o 3a3eMJICHHE  DJIEKTPONpPUOOpPOB,  KOHAEHCATOD,
KCEPOKC, CTPYUHBIN IPUHTED
41.10 IIpakTrnueckue paboThL. N3mepenue

BHCKTpOéMKOCTI/I KOHJACHCATOpa

4.2

TIOCTOSIHHBIN DJIEKTPUYECKHM TOK. TOKU B PA3JIMYHBIX CPEJAX

421

YcnoBus CYILIECTBOBaHUS HOCTOSIHHOTO
ANEKTpUYecKoro Toka. Mctounnku Toka. Cuna Toka.
ITocTOSSTHHBIN TOK

4.2.2

Hanpspkenue. 3akon Oma 715 ygacTka enu

423

DnexTpuyeckoe COIIPOTUBIICHUE. Y nensHoe
COIIPOTHUBJIEHUE BELIECTBA

424

HOCJ’IGHOB&TGJ’IBHO@, nmapajijiCJibHOC, CMCIIAHHOC
COCAMHCHUC ITPOBOAHUKOB

4.2.5

PabGorta snextpuueckoro Ttoka. 3akoH J[xoyns —
Jlenna

4.2.6

MONIHOCTB AJEKTPUUECKOTO TOKA

4.2.7

anekTpoaBmwkymmas cwia (mamee — OJC) wm
BHYTPCHHEE CONPOTUBJICHWE HCTOYHHKA TOKA.
3akoH OmMma TUTS TIOJTHOM (3aMKHYTOM)
aekTpudeckoi nenu. Koporkoe 3aMblkanue

4.2.8

ONEeKTpOHHAasl IMPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTb ~ CONPOTHBIIEHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAMMOCTh

429

OnekTpuueckuid ToKk B  Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX TYYKOB

4.2.10

[TonynpoBonnuku. CoOCTBeHHas U INpUMECHas
IIPOBOAMMOCTh IOJYIPOBOAHMKOB. CBoMcTBa p-n
nepexoja. [loaynpoBogHUKOBBIE TPHOOPHI

4.2.11

DNEeKTPUUECKU TOK B ANIEKTPOJIUTAX.
DJIEKTPOTUTHYECKAST AUCCOIMAIIHS. DICKTPOIIN3

4.2.12

DneKTpuyecknii Tok B razax. CaMoCTOATENbHBIN U
HECAMOCTOSITENIbHBIA  pa3pan. Pasnuusble THIBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [Liazma

4.2.13

TexHu4YecKkne yCTpOMCTBA: aMIIEPMETP, BOJIBTMETD,
peocTar, UICTOYHHMKHU TOKA, 3JIEKTPOHArPEBATENbHBIE
npuOopHI, 3JIEKTPOOCBETUTEIBHBIE IPUOOPHI,
TEPMOMETP CONPOTHUBJIEHUS, BaKyyMHBIN JHOJ,




TEPMHUCTOPHI u (boTOpe3UCTOPHI,
MOJIYITPOBOJTHUKOBBIN JTMOJI, TAJIbBAHUKA

[Ipaktuyeckue paboThl. M3ydyeHue CMeEIaHHOro
COEIMHEHUS PE3UCTOPOB.

4.2.14 N3mepenne OJIC ucTOYHMKA TOKa U €ro
BHYTPEHHETO CONPOTHUBIICHHUS. Habmronenue
AJIEKTPOIIN3A
11 KIIACC
Kox Koanposepsiemoro
IIpoBepsiemble 371eMeHTHI COAEPKAHUS
paszaesia  3JieMeHTa
4 OJIEKTPOAMMHAMUKA
4.3 MATI'HUTHOE I1OJIE. 3JIEKTPOMAT'HUTHA S UHAYKINA
431 [TocTosiHHBIE MAarHuTHI. BzaumoneiictBue
T MTOCTOSIHHBIX MAarHUTOB
MaruutHoe 1nosne. BekTop MarHUTHOW WMHIYKIUH.
432 [IpuHuun cynepno3uuuu. JIMHMM MarHUTHOMN
e MHIYKIUY. KapTuHa TMHUNA MarHUTHOW MHIYKIIMA
T0JIsI TOCTOSTHHBIX MarHuTOB
MarnuTtHOe 1nojie npoBojJHUKA ¢ TOKoM. Kaptuna
JUHUW TIOJS JJIMHHOTO TMPSMOTO TPOBOJHUKA H
433 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C
tokoM. Omeir  DOpcrena.  BzaumoneiictBue
IIPOBOJIHUKOB C TOKOM
434 Cuna Amnepa, €€ MO/yJIb ¥ HAIPABJICHUE
Cuna JlopeHua, e€ Moayidb U HalpaBlICHHE.
43.5 JIBrKeHre 3apsyKEHHOM 4acTHIBl B OJHOPOJHOM
MarHuTHOM mnoJse. PaGora cwibl JlopeHna
4.3.6 SIBieHME ANEKTPOMArHUTHOM MHAYKIMH
4.3.7 [1oTOK BEKTOpa MAarHUTHOW MHIYKLIUU
438 OAC wuHAaykmuu. 3aKoH  3JIEKTPOMArHUTHOMU
e nHaykunu Papajgest
Buxpeoe anekrpudeckoe nosie. 3C nHaykuu B
439 IIPOBOJHMKE, JABWKYLIEMCS IOCTyHaTelbHO B
OJIHOPOJIHOM MarHUTHOM I10JI€
4.3.10 IIpaBuio Jlenua
4311 NunyktuBHOCTh. SBneHune camounaykiuu. JC
e CaMOMHIYKIUHU
4.3.12 OHeprusi MarHUTHOT'O TOJIsI KATYIIKH C TOKOM
4.3.13 DJIEKTPOMArHUTHOE T10JIe
4.3.14 TexHuyecknue ycTpoMCTBa: MOCTOSHHBIE MAarHUTBHI,

9JICKTPOMATrHUTEI, 3JICKTPOABUIATCIIb, YCKOPUTCIIN
OJICMCHTAPHBIX 4aCTUIL], MHAYKIIMOHHA I1€Yb




4.3.15

[IpakTnueckue paboThl. M3yueHne MarHUTHOTO
MOJIsl KaTyIIKA C TOKOM. MccnenoBaHue NeCTBHS
MOCTOSIHHOTO MAarHhuTa Ha pPaMKy C TOKOM.
HccnegoBanue SIBIICHUS 3JIEKTPOMATHUTHOMN
WHIYKITUU

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUWYECKHUE U SJIEKTPOMAT'HUTHBIE KOJIEGAHMA

5.1.1

KosnebarensHag cucrema. CBoOOqHBIE KOJIEOaHU.
[Napmonnueckue konebanusa. Ilepuoxa, wyacrora,
aMIIuTy1a v (asza KoseOaHui

5.12

IIpy>xMHHBINA MagTHUK. MaTeMaTHYECKUN MAasITHUK

5.1.3

YpaBHeHue TapMOHHYECKHUX KoseOaHui.
Kunematuueckoen  AMHAMHUYECKOE  OIMHMCAHHUE
KOJIE0ATEJILHOTO JIBH>KEHUS

5.14

IIpeBpamienue oSHepruv IpU  TapMOHMYECKUX
koneOaHusix. CBsI3p  aMIUIUTYIbl  KoJeOaHUU
UCXOJIHOW BEJIMYMHBI C aMIUIUTYJaMH KoJieOaHui
€€ CKOPOCTH U YCKOPEHUS

5.1.5

KonebarenbHbrit KOHTYP. CBobopHbIE
DJIEKTPOMArHUTHBIC KOJICOAHUS B  HACATHLHOM
KOJICOATETbHOM ~ KOHType. AHAJIOTHS ~ MEXIY
MEXaHUYECKUMHU u AJIEKTPOMArHUTHBIMH
kosnebanusimu. opmyia TomcoHa

5.1.6

3aKOH COXpaHEHHsS DHHEPrHH B  HICATHHOM
KOJICOATEIILHOM KOHTYPE

5.1.7

BoinyxeHHbBIE MEXaHUYECKUE KoJIeOaHusl.
Pe3onanc. Pe3onancHas kpuBas. BpIHyXIeHHBIE
HJIEKTPOMArHUTHbIE KOJIeOaHMUs.

5.1.8

[Tepemennblil Tok. CHHYCOUJANbHBIN IEPEMEHHBIN
TOK.

5.19

MONIHOCTh MEPEMEHHOTO TOKAa. AMIUTUTYJHOE U
JICWCTBYIOIEE 3HAYECHUE CUJIbI TOKA U HAIPSIKEHHUSI

5.1.10

Tpancopmarop. IIpousBoacTBo, mepemava u
norpebieHue AIEKTPUYECKOM SHEPTHH.
OKOJIOTUYECKME  PUCKH  TPU  NPOU3BOJACTBE
AIIEKTPUUECKON SHEPIUU. Kynberypa
UCIIOJIb30BaHUS 3JIEKTPOIHEPTHH B MOBCEIHEBHON
YKU3HU

5.1.11

Texuuueckue YCTPOMCTBA: cericmorpad,
AJIEKTPUUECKUH 3BOHOK, JUHUU AJIEKTporiepeaay

5.1.12

[TpakTHueckue paloTHI. HccnenoBanue
3aBHCHUMOCTH NEPHOA MANIbIX KoJiebaHuil rpy3a Ha
HUTH OT JUIMHBI HUTH U Macchl TIpy3a.
HccnenoBanue MNepeMEHHOrO0 TOKa B LENH U3
HOCJIE0OBATEIBHO COEAMHEHHBIX KOHJAEHCATOPA,
KaTYLIKU U pe3ucTopa

5.2

MEXAHWYECKUE U DJIEKTPOMAI'HUTHBIE BOJIHBI




5.2.1

MexaHuueckue BOJTHBI, YCIIOBHS
pacrpocTpaHeHuUsI. [Mepuop. CkopocThb
pacrpoCcTpaHeHHs | JUTHHA BOJIHEL [lomepednsie u
MMPOAOJbHBIC BOJHEBL

522

Wutepdepenis U  Iudpakuus MEXaHUYECKHX
BOJIH

523

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa
toHa. TemOp 3Byka

524

DONEKTPOMarHUTHHIE BOJIHBI. Y CIIOBUSl W3ITyYEHUs
JJIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTanus
BeKTOpOB E, B ¥ v B 2JIEKTpPOMarHuTHON BOJIHE B
BaKyyMe

525

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXXKCHHUE,
peoMJICHHE, MOJIIpU3aLus, nudpakimys,
uHtepdepeniys. CKOpOCTb 3IEKTPOMArHUTHBIX
BOJIH

5.2.6

[llxkana smeKTpoMarHUTHBIX BOJH. [IprMeHeHue
JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIUIIBI paanocBs3u u TEJIEBUACHUS.
Pannonokamusi. DJIEKTPOMarHUTHOE 3arps3HEHUE
OKPY’KaIOIIEeH cpeibl

528

Texunueckue yCTpOICTBA: MY3bIKaTbHbBIE
HHCTPYMCHTLI, YJIBTPAa3BYKOBasd JIWArHOCTUKa B
TEXHUKE W METUIIMHE, pajap, paAuONpHEMHUK,
TEJIEBU30p, aHTeHHA, Tesedon, CBY-neus

53

OITTUKA

5.3.1

[IpsMonuHetHOE  paclpOCTpaHEHHWE CBETa B
oJxHOpoaHou cpeze. JIyd ceera

532

OtpakeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA.
[TocTpoenne n300pakeHHii B IIFIOCKOM 3epKaje

533

[Ipenommnenue cBera. 3aKOHBI IPEIOMIICHUS CBETA.
AOCOIOTHBIN MMOKA3aTeNh MPEJTOMIICHHUS

534

Ilonnoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi
YTOJI TOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucnepcus cBera. CroKHBINM COCTaB OEI0T0 CBETA.

LBeT

53.6

Colwuparonue W pacceuBarolIue JUH3BL. TOHKas
nuH3a. POKYyCHOE pacCTOSHUE U ONTHYECKas Cuia
TOHKOM muH3bl. [locTpoeHune wu300paxeHUil B
coOuparoIIMX U pacceuBarolux JuH3ax. Dopmyna
TOHKOM JIMH3EI. Y BeJIMUECHNE, TaBacMOe JTHH30M

5.3.7

IIpeneinst IIPUMEHUMOCTH reOMETPUUYECKON
ONTHKHU

5.3.8

Wntepdepentus cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnous Ha0JI0IeHUS MaKCHUMYyMOB u
MHUHMMYMOB B HMHTEP()EPEHLUOHHOM KapTHHE OT
JIBYX cHH()A3HBIX KOTEPEHTHBIX HCTOYHHUKOB




Hudpakuus cera. JudpakimonHas pemérka.
VYcnoBue HAOIIOACHUS TJIABHBIX MaKCUMYMOB TTPH

5.3.9
MaJeHUM  MOHOXpPOMAaTHYECKOTO  CBETa  Ha
JTUGPAKIUOHHYIO PEIIETKY
5.3.10 [Tonsspuzanus ceeta
Texnuueckue YCTPOWCTBA: OYKH, ayna,
5311 doroanmapar, MPOEKIIMOHHBIN amnmnapar,
h MHUKDPOCKOII, TEJIECKON, BOJOKOHHAs OITHKA,
JubpakIMOHHAs PeETKA, TOISIPOU
[IpakTtuueckue paboTel. M3mepeHue mokaszaTess
5312 MIPEIOMIICHUSI. Hccnenoanue CBOMCTB
h n300pakeHn B auH3ax. HaOmroaeHue aucnepcuu
CBETa

BJIEMEHTHI CIIELITMAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

['panuribr MPUMEHUMOCTH KJIACCUUECKOMN
MexaHukH. [locTynaTel TEOpUU OTHOCUTENHLHOCTHU:
WHBAPUAHTHOCTh MOJIYJISI CKOPOCTH CBETa B
BaKyyMe, IPUHIMI OTHOCUTEIHHOCTH DUHINTEHHA

6.2

OTHOCHUTEHLHOCTD OJIHOBPEMEHHOCTH.
3amenJieHne BpEeMEHH B COKPAIEHUE JJTHHBI

6.3

DHEPrusi ¥ UMITYJILC CBOOOTHOM YACTHIIbI

6.4

CBA3p MacCchl C DHEPrHel HW  HUMITYJIbCOM
CBOOOJHON YacCTHIIbI. DHEPrHsl MOKOs CBOOOJHOM
JaCTHIIBI

KBAHTOBAS ®U3UKA

7.1

DJIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonsl. Dopmyna I[limanka CBSI3M DHEPrUu
dboToHAa C ero 4YacTOTOH. DHeprus M UMITYIbC
dboToHa

7.1.2

OTtkpeiTHE U uccienaoBanue Gorodrddexra. ONbIThI
A.I'. CtoneroBa. 3akoHbl hoTodddexra

VYpaBHenue OiHmTeitHa ang  QoTorddexTa.
«Kpacnas rpaauma» dporodddexra

7.1.4

Jasnenue ceeta. OnbiTel [1.H. JIeGenena

7.1.5

XUMHAYECKOE IEUCTBUE CBETA

7.1.6

Texunueckue yCTpOICTBA: (hOTOAIEMEHT,
dhoTOIATYNK, COJTHEUHAs OaTapesi, CBETOIUO]

7.2

CTPOEHUME ATOMA

7.2.1

Mopnens atoma Tomcona. OmnbeiTel Pesepdopaa mo
HCCJIEI0BAHUIO CTPOeHHUs aTtoMa. [Inanetapnas
MoJieb aToMa

7.2.2

Iloctynmatel bopa. HM3nmyuenue u IOTJIOIIECHHE
(GOTOHOB TpHU Tepexoae aToMa C OJAHOTO YPOBHS
sHepruu Ha apyroi. Buasl cnektpoB. Crektp
YpOBHEH 3HEPTHH aTOMa BOAOPOJA

7.2.3

BosHoBBIE cBONCTBA yactull. Boaubl ne bpons.




Kopnyckynsipao-BonHoBo# nyanusm. Judpakuus
AJIEKTPOHOB Ha KPUCTAJLIAX

7.2.4

CrooHTaHHOE )41 BBIHYKACHHOC H3JTYYCHHUC.
YCTpoiCTBO M MPUHIUT PabOTHI Jiazepa

7.2.5

TexHuueckue yCTpOWCTBA: CIIEKTPAJIbHbIA aHAIINA3
(cIeKTpOoCKoM), Ja3ep, KBAHTOBBIA KOMITHIOTED

7.2.6

IIpakTrnueckue paboThI. Habmronenue
JMHENYaToro CueKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtobl HaOIIOCHUS 51 perucTpanuu
AJIEMEHTAPHBIX YACTHUII

7.3.2

OTtkpoiTHe pagnoakTuBHOCTH. OnbITH Pezepdopma
M0 ONpPENENICHHI0 COCTaBa  PaJUOaKTUBHOTO
m3nydeHus. CBoiictBa anb(da-, Oera-, ramma-
u3NydeHus. BnusiHue pagnoakTUBHOCTU HA JKUBBIC
OpraHWU3MBbI

7.3.3

OtkppiTue mnpoTOoHAa U HeWTpoHa. HykioHHas
Monenb siapa [eizenOepra — MBanenko. 3apsn
sapa. MaccoBoe unciio sapa. M3otonsl

7.3.4

Anbda-pactiaz. DIEKTPOHHBIH M TO3UTPOHHBIN
Oera-pacma. l'amma-uznyuenue. 3akoH
pasii0aKTUBHOTO pacrnaja

7.3.5

DHeprust CBA3M HYKJIOHOB B sape. SIepHbIC CHIIBL.
JledekT macchl siapa

7.3.6

Snepuble peakuuu. JleieHHe U CUHTE3 sAep

7.3.7

Snepubiii  peaktop. TepMosaepHBI  CUHTES.
[TpoGieMbl U MEePCHEKTUBBI SACPHON IHEPIETUKH.
OKOJIOTUYECKHE aCIIEKTHI sIIEPHON DHEPTETUKHI

7.3.8

OnemeHTapHble 4yacTHIbl. OTKpBITUE MO3UTPOHA.
@DyHAaMeHTaIbHbIE B3aUMOACHCTBUS

7.3.9

TexHuueckue yCTpOMCTBA: JIO3UMETP, Kamepa
Bunnbcona, siiepHblii peakTop, aToMHasi bomba

7.3.10

[IpakTnueckue pabotTel. MccnemoBaHue TPEKOB
yacTull (0 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gnoro neba. CosBe3aus, spKue 3BE3IBI,
IIaHETHI, UX BUAUMOC ABUKCHHUC

8.2

Conneuynas cucrema. I[lnaHeTsl 3eMHOM TpyIIIBL.
[InaHeThI-TUTAHTBI U HMX CITyTHUKH, KapJIMKOBBIC
wia"eTsl. Majbie Tena COTHEYHON CUCTEMEL

8.3

Comnne, ¢orochepa m armochepa. ComHeunas
AKTUBHOCTD

8.4

Wcrounnk sHeprun CoaHIA U 3BE3]

8.5

3BE31bI, UX OCHOBHBIE XapPAaKTEPUCTHUKH: Macca,
CBETUMOCTb, panuyc, TEMIIEPATYPA, nx
B3aUMOCBs3b. JlMarpaMMa «CIEKTpaIbHbIM KIacC —




CBETUMOCTD). 3BE3 bl TJIaBHOH
MOCJIEOBATEIIbHOCTH. 3aBHCUMOCTh «Macca —
CBETHMOCTEY IS 3BE3] II1aBHOM
MOCJIETOBATEIIbHOCTH

8.6

Buytpennee crtpoenue 3BE3n. CoBpeMeHHbIE
MIPEICTABJICHUS O TPOMCXOKICHUH W SBOJIOIHH
Couaiia 1 3BE3/1. DTallbl )KU3HU 3BE3]]

8.7

Mneunsiit Ilyts — nama T'anaktuka. CrniupanbHas
cTpykTypa ['anakTuku, pacrpenenacHue 3B€31, raza
u b, [lonoxenne u aBwxeHue ConHua B
[Nanaktuke. Ilnockas u cepuueckas NoACUCTEMBI
["aymakTHKH

8.8

Tunsl ranakTuk. PaguorallakTMKM #  KBa3aphl.
YEpHbIe AbIPHI B s1/Ipax rajJakTHK

8.9

Bcenennas. Pacmmpenne Bceenennoil.  3akoH
Xabb6mna. Pa3zberanue ramnaktuk. Bospact u panuyc
Bceenennon, teopust bonbiioro B3peiBa. Mognenb
«ropsiuer BeenenHol». PennkToBoe n3nyyeHue

8.10

MacmrabHas CTPYKTypa Bcenennon.
MerTaranakTuka. Hepeménnnie POOJIEMBI
ACTPOHOMUU




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOUM OBPA3OBATEJBHOMN
IPOI'PAMMBI CPEJTHETI'O OBIIIET'O OBPA3OBAHMUS

Kon
NpoBepsIeMOro
TpeOOBaAHNS

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHOI1 00pa30BaTe/IbHOW MPOrpaMMbl CPeHETr0 001IEero
o0pa3oBaHusi

CdopmupoBaHHOCTE YMEHHH pacro3HaBaTh (DU3WUECKHE SIBIICHUS

(HpOHCCCLI) M 00BICHITEL UX Ha OCHOBE HU3YUCHHBIX 3aKOHOB

Brnanenue ocHoOBomosmaralomuMu  (PU3MYECKUMH — TOHSATHUSAMH U

BCJIMYMHAMHU, XaPaAKTCPU3YIOILUMU (I)I/IBI/I‘IGCKI/IG IMPOLCCChI

CdopmMHpOBaHHOCTh yMEHHMH MPUMEHSITh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJIEKYJISIPHOM ¢u3uku u TEPMOJAMHAMHUKH,
AIIEKTPOJIMHAMUKH, KBAaHTOBOM (U3MKH IS aHalW3a U OOBSACHEHUS
ABJICHUN MHKpPOMHpa, MakKpoMHpa M Meramupa, pas3jindaTb YCIOBUS
(rpaHuIBl, 00JIACTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TOHUMATh
BceoOUmii xapakrep ¢GyHIaMEHTAIbHBIX 3aKOHOB M OTPAHUYEHHOCTH
UCTIOJIb30BaHUSl YAaCTHBIX 3aKOHOB; AaHAIM3HPOBATh (pu3Mueckue
MpOLIECCHl,  UCIOJIb3ysl ~ OCHOBHBIE  IIOJIOKEHUS, 3aKOHBl U

3aKOHOMEPHOCTH

C(I)OpMHpOBaHHOCTL YMCHUA pas3indaTrb YCIJIOBUA TIPHUMCHUMOCTH

Moenel (GU3NIECKUX TeJT U MPOIIECCOB (SIBJICHUIA)

ChopMHUpOBaHHOCTh YMEHHUS peIIaTh pacuETHBIC 3aJa4d C SIBHO
3aJJaHHON W HESBHO 3aJ]aHHOHM (PM3MYECKOH MOJIEIbI0: HA OCHOBAaHHUH
aHajgM3a yCJIOBHS BBIOMpaTh (U3WYECKUE MOJEIH, OTBEYAIOIINE
TpeOOBaHUSAM 3a]]a4d, IPUMEHATH (DOPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH
W TOCTyJaThl  (U3MYECKUX  TEOPHUH  TMPU  HCIOJb30BAHUH
MaTEeMaTHYECKUX METOJOB PEIICHUS 3a/ay, MPOBOJIUTH PACUETHl HA
OCHOBAaHWW WMECIOIINXCS JIaHHBIX, aHAJIW3UPOBATh PE3YJIbTAThl U
KOPPEKTUPOBATh  METOABl PEHICHHS C  y4E€TOM  TOJyYEHHBIX

pe3yiabTaTOB

Pemarp xauecTBeHHbIE 3a7aud, TpPeOyrOIIMe NMPUMEHEHHs] 3HAHUN U3
pasHBIX pPa3/leNoB IMIKOIBHOTO Kypca (DU3MKH, a TakKe WHTETpaIiH
3HaHUW W3 JPYrHUX T[PEeJAMETOB €CTECTBEHHOHAy4YHOTO IIMKIIA!
BBICTPAWBaTh JIOTMYECKYIO LEMOYKY pACCYKICHUHM C ONOpOMl Ha

HN3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH 1 (I)I/I?»I/I‘leCKI/Ie SAIBJICHUS




Bnanenue OCHOBHBIMH METOaMHU HAYYHOTO MO3HAHUS,
HCIIOJIb3yCMBIMH B (1)I/I3I/IKCI MNpOBOAWUTL MPSAMBIC W KOCBCHHLIC
u3MepeHus: (U3NYECKUX BEJIWYUH, BBIOMpAas ONTHUMAIBHBIN CIOCO0
HU3MCPCHUA W HUCIOJb3Yys HM3BCCTHBIC MCETOJbI OLICHKHU HOFpeIHHOCTeI\/II
U3MEpEHH, MPOBOIUTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3MUECKHX
BEJIMYMH C WCIOJIB30BAaHUEM TMPSIMBIX HW3MEPEHUH, OOBICHATH
MOJIYYCHHBIC PE3YJIbTAThI, UCIIOJIb3YAd (1)I/I3I/ItICCKI/Ie TCOpHH, 3aKOHBI 1
TIOHSATHS, U JIeNIaTh BBIBOJIBI, COOJIIOIAThH MpaBUiIa OE30MacHOro Tpyna
IIpU MPOBEICHUU UCCIIEJOBAaHUM B paMKax y4yeOHOIo SKCIIEpUMEHTa U
y4e0HO-UCCIEeIOBATEIbCKOH  ICATEIBHOCTH C  HCIOJIb30BAHHEM
IUPOBBIX  HM3MEPUTENBHBIX  YCTPOHUCTB W JaOOPATOPHOTO

000py1I0BaHUS

ChopMupoBaHHOCT ~ YMEHHMH  aHAIM3UpOBaTb U OLEHUBATh
MOCIIEACTBHSI OBITOBOM U MPOU3BOJCTBEHHON JESATENILHOCTU YEJIOBEKA,
CBSI3aHHOU C (PU3UYECKUMH MPOILECCAaMM, C MO3ULHUH 3KOJIOrMYECKOU
0€30I1aCHOCTH; IpeCTaBICHUN 0 paLroHAIBLHOM
IPUPOJONOIb30BAaHUM, @  TaKXKEe  pa3yMHOM  HCIOJb30BaHUU
JNOCTIDKEHUM HayKM M TEXHOJOTMHM [uid JajbHEWIIero pa3BUTHS

4eJI0BEUYECKOr0 00IIECTBA

OBnageHne pa3NIUYHBIMM crocobamMu  paboTel ¢ HH(OpMarmei
(GU3MUECKOro  COAEpKAaHMUSA C  HCHOJIb30BAHMEM  COBPEMEHHBIX
UH(QOPMALMOHHBIX TEXHOJOTHHA; pPAa3BUTHE YMEHUH KpPUTHUECKOTO

aHaJIn3a U OLCHKH JOCTOBCPHOCTHU nonyqaeMoﬁ I/IH(bOpMaI_[I/II/I

10

ChopMHUpPOBAaHHOCTP ~ YMEHHH  NPUMEHSTh  OCHOBOIIOJIAraloIIne
ACTPOHOMHUYECKHE TIOHSATHUS, TEOPUM W 3aKOHBI [UJIsl aHalu3a |
00BsCHEHUST (PU3MUECKHX IPOIECCOB, MPOMCXOMAIIMX Ha 3BE37aX, B
3BE3QHBIX CHCTEMAX, B MEXKIAIAKTUYECKOM CpeAe; JBUKEHHS

HeOECHBIX TeJI, DBOJIOLIMH 3BE31 1 Beenennoi




HEPEYEHD 2JIEMEHTOB COAEP KXAHUSA, IPOBEPAEMbIX

HA EI'D 11O ®U3UKE
Ko
A Kon
pasae .
na/Te 3JIeMeH IIpoBepsieMblii 31€eMEHT COAEPKAHUA
Ta
MbI
1 MEXAHUKA
1.1 KMHEMATUKA
111 MexaHndeckoe JABMIKCHUC. OTHOCHUTENLHOCTD MEXaHHUYCCKOI'O
o nerxeHus. Cucrema oTcuéra
MarepuanbpHas TOUKa.
ol | TPASETOpPT
E& panmyc-BeKTop:
Fle)=(xle) vz ) z(z)),
TpaeKTOpIIA,
1.1.2 [IepeMeIIeHIIe:
&?. — ?.(IE)_?.(II):TE - -1 —
= (Ax,Av,Az),
IyTE.
CrnoxeHIle IepeMelleHHil:
1.1.3 CKOpOCTh MaTEpHAIBHON TOYKH:
_ AF .,
U=— =i;=(u,_.u1_.u_).
At Ar— 1 . ) . )
Ax , .
v, =— =X,. aHalIorm4YHO v, =Y¥,, U.=Z,.
At o '
CIIoXKeHIIE CKOPOCTEl: 0, =0, + 0, -
Beluncienue nepeMeeHus U IyTd MaTepUaIbHON TOYKH IPH
NPSAMOJIMHEMHOM JIBM)KEHUH BJIOJIb OCH X 110 Tpa(UKy 3aBUCUMOCTH
Vx(t)




Ao

VekopeHHe MaTepHaIbHOI TOUKIL: d = —L =u,'= [al_ .0
10

At

Au o, .
a,=—=| =(uv,) . aHanOIM4HO a, =(v,)’, a.=(v.)"
At |yo ! A

PaBHOMEpHOE NIPSIMOJIMHEWHOE ABUKECHUE:

x(t):x0+voxt
v, (t)—v,,=const

PaBHOYCKOpCHHOG HpﬂMOJ’IHHGfIHOG JBHKXCHHUC!:

at
x(t)=x,+u,t +——

v(r)=uv, +at
a, = const
T 3
Uy =Y, = z'a.'c ['1-2 _'Tl]

L

Ly =
HpII IBILKESHINI B O[THOM HAIIPABICHHI IOIVIE S = %

e

r

CBoOoaHOE magieHue. Y CKOpeHue CBOOOHOTO TaICHHS.

Vi

o Xo x

JIBukeHwne Tena, OpPOIICHHOTO MO YTJIOM 0. K TOPU30HTY:

[.‘r{f} =X, + Uyt =X tU,cosa-f

_g'J.?

. PT:
I\J'{r}=;'¢+uﬂ1.r+ =.1'G+UG51nct-r—"T

v (t)=uy, =v,cosa

vit)=v, +gf=v,sina— g

=0

(=
Ly
g =—g=const

KpuBonnHeiiHoe nBrnxeHue. [IBUKEHHE MaTEPUAIbHON TOUKH 110
OKPY’KHOCTH.
VYrioBas v TUHENHAs] CKOPOCTh TOUKH:

v=wR
[Ipu paBHOMEPHOM JABUKEHHH TOUKHU MO OKPY>KHOCTH




a):2—n=2m}

T
. LleHTpoCTpeMHUTENIBHOE YCKOPEHHUE TOUKHU:
v2
2
a,=—=w R
R

. IlostHOE yCKOpEeHHE MaTEepUAIbHOM TOYKHU

Teépnoe Teno. [locTtynarenbHoe U BpalaTeIbHOE IBUKEHNUE TBEPAOTO

1.1.9
Tena
1.2 JNHAMUKA
191 Nuepumanbabie cucreMsl orcuéra. [lepBbii 3akoH Herorona. [IpuHnmn
OTHOCHUTENbHOCTH [ anunes
Macca rena. [InotHocts Bemecrna:
1.2.2 o= m
|4
Cuna. [IpuHIUI CynIeprio3uIuy CHUIT:
1.2.3 - o a
FpaBHO/:LeﬁCTB:F1+F2+"‘
Bropoii 3akon HerotoHa: g matepuanbHoi Touku B MCO
1.2.4 N
F,=ma,
Ap=F At
-
i Fy
1.2.5 Tperwnii 3akoH Hpr0TOHA J17151 MaTEpUAIIBHBIX TOYEK:
F,==F,
3aKOH BCEMHUPHOTO TIATOTEHUS: CHJIBI NMPUTSKEHUS MEXKIY TOUCUHBIMHU
MaccaMH paBHbI
m,m
17772
F=G
RZ
1.2.6
Cuna tsoxectu. LleHTp TspkecTH Tena. 3aBUCUMOCTb CUJIBI TSDKECTH OT
BBICOTHI h HaJl MOBEPXHOCTHIO IJIAHETHI pagunycoM RO:
mg= GMm
- 2
(Ro+h)
127 Cuna ynpyroctu. 3akoH ['yka:
F =—kx
1.2.8 Cuna tpenus. Cyxoe TpeHue.
Cuita TpeHHS CKOJIbKEHUS
F . UN

Cuna TPCHUA TTOKOA:




Koadpduiment tpenus

JlaBnenwue:
1.2.9 e i
S
1.3 CTATHUKA
o
F
1.3.1 MOMEHT CUJIbl OTHOCUTENEHO OCH BPAILICHHUS:
IM| = F1, rne | — muiedo cubl
OTHOCHUTENILHO OCH, Hpoxondmeid dvepe3d Touky O mnepreHIuKyIspHO
PUCYHKY
[enTp macc Tena. LleHTp Macc CUCTEMBI MAaTEpPHAIBHBIX TOYEK:
1.3.2 @ d
m,ri+m,r,+...
ru.M.:
m,+m,+...
IIEHTP Macc TeJia COBIAAET C €r0 IIEHTPOM THKECTH
VYcnoBus paBaoBecus TBEpaoro tena B UCO:
1.3.3 (M, +M,+...=0
B+ Fy+...=0
1.34 3akoH [lackans
135 JlaBneHue B )xujikocTH, nokosieiics B UCO:
P=Dp,tpgh
3akoH Apxumena:
F Apx:_ BbITeCH
1.3.6 €CJIM TeJO U KUJKOoCTh nokosrcs B MCO, To
FApx: pg VBLITeCH
YcioBue riaBaHus TeN
1.4 3AKOHbBI COXPAHEHU A B MEXAHUKE
NMiynsc MaTepraIbHON TOYKHU:
1.4.1 P
p=mv
NMiynbsc cuctemsl Ted:
1.4.2 o0 O
P=D,tDy+...
1.4.3 3aKOH U3MEHEHMS U COXPAHEHUS UMITYJIbCA:

B UCO

- - - ~ ~

At+F

AB:A(;1+;2+...):15 At+...

1 BHEeIIH 2 BHeIlIH




B MCO , ecnu

Ap=A(p,+p,+..)=0
, €CIIH

F +F
PeaxTnBHOEC IBIKEHIE

+...=0

1 BHeLH 2 BHeIH

1.4.4 -
Ar X
Pabota cuiibl Ha MajOM NEpeMEILEeHUH:
:1=|f*:|-|.-'l'|.f|-cns a=F -Ax
o F
0}
MoIHOCTb CHITBL:
€CJIN 3a BpeMsI
1.4.5 At
At
paboTa CHJIbl U3MEHSIETCS Ha , TO MOIIHOCTb CHJIBI
A4
P=— =F-v-cosa
At Ar—
KuneTtnueckast sHEPrus MaTepruaaibHON TOUKHU:
m v2 2
EKMH: = p
1.4.6 2 2m
3aKOH N3MEHEHUS KNHETUYECKOM SHEPTUU CUCTEMBI MaTepUaJIbHBIX
touek: B MCO AEkun = Al + A2 + ..
1.4.7 [ToreHunanbHast SHEPrus:

1S TIOTEHIIMAJIBHBIX CHUJI
AlZ = E 1noreHyy - E
[ToTreHmanbHasg 3Heprust MaTEpUaIbHON TOYKH B OJTHOPOJHOM TOJIE

—LAE

2 noreH1} TOTEeHI]

TSDKECTH:
E TTOTEHI] = mg h
[ToreHnuanpHast SHEPTHUS yIIPYTO 1e(HOPMHUPOBAHHOTO TEJIA:
2
k x
E -

MoTeHy — 2




1.4.8

3aKOH U3MEHEHMS U COXPAHEHUSI MEXaHUYECKON SHEPrUu:
Euex = Exen + Enorern,
B ITCO AEjex = Agcex menoresm. can,
B IICO AE,x =0, eCl Azcex memoresn. cux = 0

1.5

MEXAHUWYECKUE KOJIEBAHUA 1 BOJIHBI

1.5.1

["apMonnueckne Kose0aHuss MaTepUaIbHOM TOYKUA. AMIIUTyna U (asza
konebanuit. Kunemarnueckoe onvcaHue:

x(f) = Asin ot + o, ).

v () =x',

a(f=(v,), =—'x() =a, +0'x=0,
IJI€ X - CMEILIEHHE U3 PABHOBECHUSI.
JlnHaMu4yeckoe OnucaHue:

ma,=—kx,
k=mw’

. OTO 3HAYHUT, YTO

F =—kx.
DHepreTuyeckoe ONHCcaHue (3aKOH COXPAHCHUS MEXaHHUYECKON
SHEPTUHN):
pl pl T pl
mut kS omu o kAT

2 2 2 2

CBs13b AMIIIMTY IbI KoJIeOaHMI CMCIICHUA MaTepHaHLHOﬁ TOYKH C

aMIUIUTYy1aMU Kosie0aHui €€ CKOPOCTU U YCKOPEHUS:

U =0, a__ =04

1.5.2

[lepuron u yactoTa KoIeOAHMIA:

2m 1

) v

[Teproa Manbeix cBOOOIHBIX KONEOAHUH MAaTEMAaTUYECKOTO MAsITHUKA:

T=2EJI
E

[Tepuon cBOOOIHBIX KOI€OaHU TPYKUHHOTO MAasTHUKA!

m
T=2m |—

k

1.5.3

BBIHY)KIIGHHble konebanus. Pe3onanc. PezoHancHas KpuBasa

1.5.4

HonepeqHHe U TIPOJOJIBHBIC BOJIHBI. CKOpOCTB pacupoCTpaHCHUA H
JJIMHA BOJIHBI:

A=vT =2
\%




WnTepdepennus u nudpakius BOJIH

1.5.5 3ByK. CKOpOCTh 3ByKa
2 MOJIEKVYIJISAPHASA ®U3UKA. TEPMO/INHAMUKA
2.1 MOJIEKVYIJISAIPHASA ®U3UKA
Mopenun cTpoeHMs Tra30B, JKUAKOCTEW U TBEPABIX Ten. Ilycts
TEpMOJMHAMHUECKas cHucTeMa (Tesno) cOCTOMT M3 N  OJMHAKOBBIX
MoJieKyJl. Torja Koinm4ecTBO BelecTBa
2.1.1 _ N _m
'v ="
N, u
— 4ucio ABOraJpo, m — Macca CUCTEMBI (Telna),
U
— MOJISIpHAs1 Macca BEIlecTBa
2.1.2 TerutoBoe IBMKEHUE aTOMOB U MOJIEKYJI BELIECTBA
2.13 B3auMogeiicTBue yacTHIl BellecTBa
2.14 Juddysusa. BpoyHoOBCKOE ABMKEHHE
2.1.5 Mopenb uneansuoro raza 8 MKT
CBsi3p MeXAy JaBICHUEM U CpelHEHd KUHETHYECKOH »Heprueu
MIOCTYMATEJIbHOIO TEIUIOBOIO JIBMXKEHHMSI MOJIEKYJ HACAJIbHOIO rasa
(ocHoBHOE ypaBHeHue MKT):
1 = 2 (mp*) 2 —
p=-mw =—n-| —|=-N-&,.
2.1.6 3 3 2 ) 3
rae m0 — Macca OJTHOM MOJIEKYJIbI,
N
n=—
\%
- KOHIIEHTPALIMS MOJIEKYJI
2.1.7 AoOcomotHas Temriepatypa: T =t +273K
Csi3p TeMmreparypbl Ta3za CO CpeJHEH KHUHETUYECKOW SHeprueu
MOCTYMATEIBHOIO TEIJIOBOTO JIBMXKEHHSI €TI0 MOJIEKYJI:
2.1.8 . _
— (mp*) 3
& .=|—|==kT
L2 )2
2.1.9 VYpasuenue p = nkT
2.1.10 Mopenp uaeanbHOro ra3za B TEpMOJINHAMUKE:




| VpaprerHe Menrereesa — KiareHpona
| BeIpaskeHHe 114 BHyTpeHHeH SHepIHH
VpaBHeHHe MeHeneeBa — KianeiipoHa (mDpHMEHHMBIE ¢

3aIICI):

oV =" RT =vRT = NkT, p=P*L
LL LL

BripakeHIle U1 BHyTpeHHell 3Hepriil 0IHOATOMHOIO HIIealTy
rasa (IIpIIMeHIIMEIe (JOPMEI 3aIIICH):

U=2vRT =2 NkT =2 RT =ve T =2 p¥
2 2 2 2

2.1.11

3aKkoH I[EUII)TOH& AJI JaBJICHUA CMCECH Pa3pCiKCHHBIX I'a30B:

P=pP*tp+...

2.1.12

P const,
T

H3omporiecchl B pa3perkeHHOM ra3e ¢ MOCTOSTHHBIM YUCIIOM MOJIEKydT N
(C MOCTOSIHHBIM KOJIMYECTBOM BEIIIECTBA V):
nzorepma (T = const): pV = const

nzoxopa (V = const):

n3zobapa (p = const):
V_
—=const
T
I'padmdaeckoe npeacTapieHue uzonpoieccos Ha pV-, pT-u VT-

JiarpaMMmax.

OOBeIMHEHHBIN ra30BbIA 3aK0H:
v
Py _ const
T

JJIA TIOCTOAHHOI'O KOJIMYECTBA BEIICCTBA V.

2.1.13

HaCLIIJ_IGHHLIe W HCHACBIIICHHBIC IIaphbl. KauecTBeHHAss 3aBHCHMOCTH
IJIOTHOCTU MW [JaBJICHHA HACBIICHHOI'O IIapa OT TEMIICpAaTypbl, HUX

HE3aBUCHUMOCTE OT 00BbEMa HACBIIICHHOTI'O I1apa

2.1.14

Brnaxxnocts Bo3yxa.
OTHOCUTENbHAS BIAKHOCTD:

¢: pnapa(T) — pnapa(T)
p HachILrapa ( T) pHacmumapa ( T )

2.1.15

N3MeHeHnue arperatHblIX COCTOSIHMWA  BEIIECTBA: HCHApeHue |




KOHJCHCaI s, KUIICHUEC ) KUIKOCTU

N3MeHeHue arperatHplX COCTOSSHUM  BENIECTBA: IUIABJIEHUE U

2.1.16
KpUCTAJUIM3aLUs
2.1.17 [TpeoOpa3oBanue sHEprun B (ha30BBIX MEpPEXogax
2.2 TEPMO/NHAMUKA
2.2.1 TerutoBoe paBHOBECHE U TEMIIEpATypa
222 BuyTpenHss sHeprus
i Tennonepenaya kak crnoco0 HW3MEHEHHMsI BHYTpPEHHEH »5Hepruu 0e3
coBepiieHus padoTel. KoHBeKIMsI, TEMIONPOBOAHOCTD, U3ITyUYCHUE
KonuuecTBo TemaoThl.
224 VY nenbHas TEIIOEMKOCTH BEILIECTBA C:
Q=cmA
VY nenpHas Teruiota napooodpazosanust L: O = Lm.
2.2.5 Y aenwHas TemioTa miasneHus A: Q = Am.
VY nenbHas TemioTa cropaHus Toruea q: Q = gm
DneMeHTapHas paboTa B TEPMOJIMHAMUKE:
2.2.6 A=pAV
Brruncnenue paboTsl 1o rpaduky mnpoiecca Ha pV-auarpaMMe
IIepBblii 3aKOH TEPMOJIMHAMHUKU:
297 Q=AU+ A,,=(U,~U,)+A,,
Annabara:
Q,=0=A,,=(U,-U,)=AU,,
2.2.8 Bropoii 3akon Tepmonnnamuku. HeoOpatumble nporiecchbl
[TpunMne! AeiictBus TenaoBbix MamuH. KIT/I:
229 | A _ Q10w [0
Orarp Orarp Orars
MaxkcumanbHoe 3Hadenue KI1. [{ukn Kapno:
2210 Max | = MNygme = ﬂ =1- Lo
' T Ty
2911 YpaBHEHUE TEIIOBOrO OanaHca:
Q,+Q,+Q,+...=0
3 DJIEKTPOAMMHAMUKA
3.1 OJIEKTPUYECKOE I1OJIE
3.1.1 DJIeKTpu3alus Tea U €€ NposBJICHUA. DJICKTpUYECKUil 3apsia. [[Ba Buaa

3apsaa. DIeMEHTApHBIM UIEKTpUYECKU 3apsi. 3aKoH COXpaHEHUs




SJICKTPUYECCKOTO 3apsaga

B3aunmoneiictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyioHa:

B OTHOPOJHOM BCHICCTBC C HHSHCKTPHHGCKOﬁ IIPOHUOACMOCTBIO E&

'k‘r: _

1
g1 dmeg, 17

(.

|- |4-

11

4

F=Fk

Onektpuueckoe noje. Ero aeiicTBre Ha 37€KTpUUECKHE 3apsiIbl

Hanpspk€HHOCTD 31EKTPUYECKOTO MO
F
E=————

ql‘lpO6HbIﬁ

[Tone Toueunoro 3apsna:

by
Il
»

WM |_Q

OIHOPOAHOE TOJIE:
E=const.
KaprrHb!l mMHMI HANPsIKEHHOCTU ATUX MTOJIEN

IloTeHIIMATEHOCTH SJICKTPOCTATUYCCKOI'O I10JIA.

Pa3HocTh mOTEHIMATIOB U HAIIPsSI’KCHUC:!

Ap=q(¢,—¢,)=—qA¢p=qU.
HOTeHHHaHLHaﬂ 3Hepr1/151 3ap${zLa B BHCKTpOCTaTI/I‘{eCKOM TI0JIC:
W=q¢
A=—AW
HOTCHHI/IaJ'I BHCKTpOCTaTI/ILICCKOFO TT10JI:
w
p=""
q

CBs3b HaHpﬂ)KéHHOCTI/I mojrst MW pa3HoCTU IMOTCHIUAJIOB

OJIHOPOJIHOTO AeKkTpocTatnueckoro mojst: U = Ed

JUIA

[TpuHIMI CynepHO3UIINH SJICKTPUUECKUX TOJICH:

- -

E:E1+E2+...,¢:¢1+¢2+...

ITpoBOHUKH B 3JIEKTPOCTATUYECKOM IOJIE.
VYcnoBue paBHOBECHS 3apsA0B: BHYTPH IIPOBOJHHUKA

E* =0, BHYTPH U Ha MOBEPXHOCTH IPOBOHUKA ( = const

JudnexTpuku B DJIEKTpOCTaTHYECKOM  moje.  Jludnextpudeckas

MMPOHUIACMOCTDh BCIICCTBA €

KonneHncarop. DnekTpoéMKOCTh KOHIEHCATOpa!

c=-1L
U

DNeKTpOEMKOCTH IIIOCKOTO KOH/IGHCATOpa:




€S

C= =eC,

d

3.1.10

[TapannensHOE COEAUHEHNE KOHAEHCATOPOB:
q=q,*+q,+..,.U,=U,=..., Cnapm—C1+C2+...
[TocnenoBarenbHOE COETMHEHNE KOHIEHCATOPOB:

1 1.1
=t +...
C.. C, C,

T10CJ1

u=U+U,..,q,=q,=...,

3.1.11

:‘)HepFI/IH 3aPsSPKCHHOI'O KOHJACHCATOpPA:

3.2

3AKOHBLI ITIOCTOAHHOI'O TOKA

3.2.1

Cua Toka:

ITocTosHHE TOK: I = const

Jns mocrosiHHOrO TOKa q = It

322

VYcnoBus cyiecTBOBaHUS 3JIEKTPUUECKOIO TOKA.
Hanpsoxenne U u DJ1C E

323

3akon Oma JyIsl ydyacTKa Lenu:

=Y
R

3.24

DNEKTpUUECKOe  CONPOTHBJIEHHWE.  3aBUCUMOCTb  COINPOTHBIICHUS

OJHOPOJHOIO IIPpOBOAHHWKA OT €r0 JJIWHBI WM CCUCHHA. VY aennHOE

COIIPOTHUBIICHUE BELIECTBA.
l

R=p—

S

3.2.5

Ucrounnku Toka. 3/]C uctouHuka Toka:
A

E= CTOPOHHUXCHJT

q
BHyTpeHHee COnpoTUBIEHNE UCTOYHHUKA TOKA

3.2.6

3axon OMa 11 IoJIHOM (3aMKHYTOM) anekTpudeckoit nenu: E = IR + I,

OTKyJa

E.r
= R

3.2.7

Hapanneanoe COCAUHCHUC ITPOBOJHUKOB:




I[I=I1+12+..,Ul=0U2=.,

1 1.1
—— =+
R R, R,

Tiapasmn

HOCJ’IGHOB&TCJ’IBHOG COCINHCHUC HpOBOI[HI/IKOB:
U=Ul+U2+.,11=12=.,,
R__=R +R,+..

T10CJ1

3.2.8

Pabora anexkrpuueckoro Toka: A = [Ut.
3axoH Jxoyins — Jlenna:

Q=I"Rt
Ha pe3sucrope
2

RQ:A:fM:Hk:%%

3.29

MOUIIHOCTH AJEKTPUUECKOTO TOKA!
AAd .

P=— =1IU
Ar Az}

TemmoBas MOIOHOCTbB, BBIACIIAEMAs HAa pE3UCTOPE:

P=13R={’—"=11;
R

MonHocTh HICTOYHHKA TOKA:

M"Tﬂrﬂl
p="Cmeml g

3.2.10

CB0OO/IHBIE HOCUTENU 3JEKTPUYECKUX 3apsA0B B IMPOBOJHMKAX.
MexaHnu3mMbl IPOBOAMMOCTH  TBEPABIX METAUIOB, pacTBOPOB U
pacriaBoB JIEKTPOJIUTOB, ra3os. [TorynpoBOAHUKH.

I1oynnpOBOXHUKOBBIN 11O/

3.3

MATI'HUTHOE I1OJIE

3.3.1

MexaHnueckoe B3aMMOJICMCTBHE MAarHuTOB. MaruutHoe mnosie. Bekrop

MarHuTHOM MHAYKIMH. [I[prHINI cynepno3uiuym MarHUTHBIX TOJICH:
B=B,+B,+...

JIuanu wHAyKnMum MarHuTHOro mnousid. KapTtuHa nuHMM MHIyKOUU

MarHUTHOTO IIOJI IIOJIOCOBOTO M IOJKOBOOOPA3HOTO IOCTOSIHHBIX

Mar"HuToB

332

OnbiT Opcrena. MarHuTHoe 1oe MPOBOAHMKA ¢ ToKoMm. KaptuhHa
JUHUN UHAYKIMY MarHUTHOTO TMOJS JIMHHOTO MPSIMOTO MPOBOAHUKA U

3aMKHYTOI'O KOJIBII€BOT'O ITPOBOJJHHUKA, KATYIIIKH C TOKOM

3.33

Cuna Amriepa, €€ HanpaBJI€HUE U BEJIMYHMHA!




F ,=IBlsina
[Blsinao

, [JIe 0. — yToJI MeX/ly HallpaBJIeHUEM IIPOBOJHUKA U BEKTOPOM

-
Cuna Jlopenua, e€ HanpaBJIeHUE U BEJIMYMHA:
F,= 1| q | vBsina
| ¢ | vBsina
3.3.4 |raoea—yrom Mexay BEKTOpaMu
\%
-
. JIBrmkeHure 3apsyKE€HHON YaCTULIbI B OJTHOPOJHOM MAarHUTHOM IOJIE
34 SJIEKTPOMATHUTHASA UHAYKIA
[ToTok BekTOpa MArHUTHON UHIYKIIVH:
®=B,S=BScosa
BScosa
34.1
34.2 SBnenue 35eKTpoMarHuTHOM MHAYKIMU. DJIC nHIyKImm
3aKOH 3JIEKTPOMarHuTHON MHAyKIMu Papajes:
343 E = _&_(D =’
i &I _\J_'.l: d
344

O/1C uHAYKIHMH B IPSIMOM MTPOBOIHUKE JAITUHOM |, ABIKYIIEMCS CO

CKOPOCTBIO

']

1%

(v
B OZIHOPOJTHOM MarHMUTHOM ToJie B:
| E; | =Blvcosa
, TJIE 0L — YTOJI MEXKIy BEKTOPOM B 1 HOpMaIibio
n
K IUTOCKOCTH, B KOTOPO# JICKAT BEKTOPBI

- -

luv




| E, | =Blv

345

[IpaBuino Jlenna

3.4.6

HHHYKTI/IBHOCTL .

i © = LI.
Camounnykuus. 9JIC caMOMHAYKIUU:

E,;—LEL ——LI
At|,

ol [

ik

1)

3.4.7

3Hepr1/151 MAardmMTHOI'O ITOJIA KaTyIIKU C TOKOM:

_Lr

WL2

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 1 BOJIHbI

3.5.1

Konebarenbublif KoHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHHs B
U/IeaTbHOM KOJIe0aTeIbHOM KOHTYpE:

I . " i 1

| G( 1) =G S| OF + Py

| r
| I(1)=q, = eq, cost+q,) =1 cos(ct +q,)
®opmyna Tomcona:

T=2nvJLC
o= 2n_ 1
T JLC
CBHSB aMHJ'II/ITYHBI 3apsu1a KOH}IGHC&TOpa C aMHHHTYJIOﬁ CHUJIBI TOKa HpI/I
CBO60,Z[HLIX BHCKTpOMaFHI/ITHBIX KOHe6aHI/IHX B HNaCaJIbHOM

KOJIe0ATEIIEHOM KOHTYPE:

f

max

gma}; =
L

352

3aKoH COXPAHCHUSA SHCPIrUr B UACAJIbBHOM KoJIe0aTEIbHOM KOHTYp€:

3.53

BLIHY)KI[GHHBIG QJICKTPOMArHUTHBIC koJsieOanus. Pe3onanc

354

HCpGMCHHBIfI TOK. HpOI/IBBO,Z[CTBO, nepcaaua U HOTpC6JIeHI/IC

ANEKTPUYECKON SJHEPTUU




cUt LI* U’ LI’
+ = =T = =X = COomst.
2 2 2 2

3.5.5

CsoiicTBa QJICKTPOMArHUTHBIX BOJIH. Bzaumnuas OpuceHTalrsd BEKTOPOB

B BHGKTpOMaFHI/ITHOfI BOJIHC B BAKyyMC!

- - -

E1BLlc

3.5.6

Hxana QJICKTPOMArouTHBIX BOJIH. HpI/IMeHeHI/Ie QJICKTPOMAruouTHBIX

BOJIH B TCXHUKEC U GBITy

3.6

OIITHUKA

3.6.1

IIpsMonuHEeHOE paclpOCTpaHEHHE CBETa B OJHOPOIHOW cCpele.

Toueunsiit uctounuk. Jlyd cBera

3.6.2

38.KOHLI OTpa)KeHI/IH CBCTa.
a=p
alp

S

3.6.3

[TocTpoenue n300pakeHMI B TUIOCKOM 3epKajie

3.6.4

3aKOHEBI IIpECIOMJICHUA CBETA.

IIpenomienue ceera:
n, sina =n, sinf3.
AGCOIIOTHBIN MMOKa3aTeb MPEIOMICHHUS:

OTHOCHUTENLHBIN ITOKa3aTelh MMpCIIOMJICHUA:

LV
nOTH - -

n. v

Xox J1yden B IpusMe.

VI =V3, Mk =Mk,
COOTHOIIIGHHE YaCTOT M COOTHOIICHWE IJIMH BOJIH HPH Hepexoje
MOHOXPOMAaTHYECKOTO CBETA Yepe3 rPaHuIly pa3zena JABYX ONTHYCCKHX

cpen:

3.6.5




ny,<n, n,

ITosmHOE BHYTpEHHEE OTpaKEHUE.
IIpenenbHbI yron NOTHOTO BHYTPEHHETO OTPasKEHMSL:
Lo

sina, =——=
np
nOTH nl

3.6.6

Cobuparonie ¥ pacceuBaroIue JUH3bL. TOHKas JmH3a. POKyCHOE

pacCTosAHUC U OIITUYICCKAd CHUJia TOHKOM JINH3BI:

pol
F

3.6.7

®opmyJia TOHKOH JIMH3bL:

1
F

S
~ |

YBenuueHue, JapacMoe JIMH30M:

Nyl

H

Q[+

F\ h
f

R o
B ciyuae paccenBaronieit JMH3bI:

3.6.8

1
DO0=F=—0,
D

SUTIY

H

Xoxn Jy4a, MpOLIETUNIErO JMH3Y I[OJ IPOU3BOJIBHBIM YyIIOM K €€
rIaBHOM ontuyeckoit ocu. [locTpoenne n3o0pakeHN TOUKH U OTPE3Ka

IPSIMOM B COOMPAIOIINX M PACCEUBAIOIINX JIMH3aX U UX CUCTEMAX

3.6.9

doroanmnapat Kak onTuyeckui npudop. I'na3 kak onruyeckas cuctema

3.6.

Untepdepennuss  cBera.  KorepeHTHble  MCTOYHHKH. Y CIIOBUS
HaOJIIOIEHUS MAakCUMYMOB M MHHMMYMOB B HMHTEpP(EpPEHIHOHHOM

KapTUHE OT ABYX CI/IH(l)a?;HI)IX KOI¢pCHTHBIX UCTOYHHUKOB:




MAKCIIMYMEI — A=2m

I
=
-+
i
I+
| ]
I+
.

vl
MITHIIMYMEI — A=(2m+ 1_]:_. m=0,£1,+2+£3 .

Y

Hudpakus cera. JudppakuuoHHas pemeérka. YclioBre HaOMIOACHUS
TJIAaBHBIX MaKCUMYMOB npu HOPMAaJIbHOM MaJICHUN

MOHOXpPOMATHYECKOI'0 CBCTa C JJIMHOM BOJIHBI A Ha peméTKy C

3.6.11 nepuoaom d:
dsing, =mA,m=0,+{—1,+(—2,+(—3,...
3.6.12 Hucnepcus ceera
4 KBAHTOBAS ®U3UKA
4.1 KOPITY CKYJISIPHO-BOJIHOBO! JIY AJIU3M
4.1.1 ['umote3a M. [Tnanka o kBantax. ®opmyna [Tnanka: E = hv
®otoHbl. DHEeprus poToHa:
hc
E=hy=—=
v=—r=pc
4.1.2 Nmmynse ¢oToHA:
P c ¢ A
4.1.3 ®otordpdext. OnbiTel A.I'. Cronerosa. 3akoHsl poTodpdhexra
VYpaBuenue DiinmreiiHa 11 Gorodddexra:
EdJOTOHa =A BBIXO'E[EI"' EK]/IH max ?
rue,
4.1.4 hc
EQJOTOHa = hV = 7 4
hc
ABbIXO,E[El = h va =0
Kp
mv’
AEKI/[HmClX :ﬂ = e UBEIH
2
JlaBleHue cBera.
4.1.5 JlaBineHue cBeTa Ha IOJHOCTHIO OTPAXKAIOUIYI0 IOBEPXHOCTh U Ha
MOJIHOCTHIO MOTJIOIIAOIIYI0 TTOBEPXHOCTh
4.2 OU3UKA ATOMA




4.2.1

[InmanerapHast MogeIb aToMa

[Toctynater bopa. U3nydyenue u mormiomenrne GOTOHOB MPU TEPEXOJIe

aToMa € OJJHOT'O YPOBHA SHCPTHUU HaA ;[pyroﬁ:

422 he
'varmr =T = |Err - Em|
Y
JInHeyaTble CIEKTPBI.
CriekTp ypoBHE# 2HEpruu aToMa BOJIOPOIa:
423
—1363B
E, =——, n=1,23 _
1
4.3 OU3MKA ATOMHOI'O SAIPA
431 Hyxnonnass monens siapa I[eiizenbepra — VBanenko. 3apsn sjpa.
o MaccoBoe uncino aapa. M3otomnsl
PannoakTHBHOCTG.
Anbda-pacnan:
SX—>T3Y+ 3He
bera-pacna.
DJeKTpOHHBIN B-pacnan:
432
A A 0 ~
zX>zaY + jet+v,
[To3utponusit B-pacnan:
XA A7+ Se 4y,
I'amma-u3nyuenue
3aKOH paInOaKTUBHOIO pacnajaa:
—t
N(t)=N 2"
4.3.3 ITycTh m — Macca pauoakTHBHOIO BellecTsa. Torma
-t
m(t)=my*2"
434 Snepuble peakuuu. Jlenenue u CUHTE3 siAep
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