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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (¢u3uMKe Ha YpPOBHE CpeIHEro oO0mero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXXEHUH M TPeOOBAHMM K pe3ylbTaTaM OCBOCHHS
OCHOBHOM oOpazoBareipHON mnporpammel, npeactaBieHHsix B GI'OC COO, a
Takke ¢ yuétom denepanbHoil paboueld mporpammbl Bocniutanusd u Konuenmuu
npenojaBanus yueOHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpraHU3aIMIX
Poccuiickoit  depeparuu, — pealM3yOMMUX  OCHOBHBIE  0Opa3oBaTEIbHBIC
IpOrpaMMBl.

[Iporpamma no ¢usuke onpezaenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHue,
YCTaHABIIMBAET PEKOMEHAYEMYIO MOCJIEIOBATEIbHOCTh U3YUEHHSI TEM U Pa3/esioB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBS3EH,
JOTUKKA y4eOHOTO TpoIlecca, BO3PACTHBIX OCOOCHHOCTEH  OO0ydJaronuxcs.
[Iporpamma mo ¢Qusuke Aa€T TpencTaBlIeHUE O MENAX, COACp)KaHWUHU, OOIIeH
CTpaTernu OOYy4YEHHMs, BOCIUTAHUS U Pa3BUTUS OOYYAIOLIUXCA CPEACTBAMHU
yaeOHoro nmpeamera «Du3nkay Ha yriayOJaEHHOM YpOBHE.

N3yuenue kypca ¢Gu3MKK YriIyOJIEHHOTO YPOBHSI TO3BOJSIET PEaTM30BATh
3a7a4d NTpo(PEeCcCUOHAIbHON OPUEHTALUH, HANPABICHO HA CO3JaHUE YCJIOBUM s
MPOSIBJIEHUS CBOMX HWHTEJUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH KayKIbIM
oOydJarommmMcsi, KOTOpPhIE HEOOXOAUMBI IS TPOAODKCHHS O0Opa3oBaHUs B
opraHmu3anusax MpodhecCHOHATHLHOTO O00pa3oBaHUS TO PA3TUYHBIM  (UZHKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEIIHATIBHOCTSIM.

B mnporpaMmvme mo ¢usMke ONpEneNAloTCS ITUTAHUPYEMBIC PEe3yJIbTaThI
OCBOEHHS Kypca (PM3MKU Ha YPOBHE CpPEIHEro 00IIero o0pa3oBaHus: JMUHOCTHEIE,
MeTanpeJMeTHble, MpeIMeTHble (Ha  yriyOos€éHHoM  ypoBHe). HayuHo-
METOJ0JIOTUYECKOM OCHOBOM Jisi pa3pabOTKu TpeOOBaHUN K JIMYHOCTHBIM,
METanpeIMETHbIM U MPEAMETHBIM pe3ysibTaTaM OOyYalolUXCs, OCBOMBIIMX



nporpaMmy 1o (U3MKE Ha YpOBHE CpeAaHero oOuiero oOpa3oBaHus Ha
yIIyOJIEHHOM YPOBHE, SIBISIETCA CUCTEMHO-IEATeIbHOCTHBIN MOAXO/I.

[Iporpamma 1o gu3uKe BKIIOYAET:

IJIaHUPYEeMbI€ PE3ylbTaThl OCBOCHUS Kypca (HU3MKU Ha YriryOJEHHOM
YpOBHE, B TOM YHCJI€ MPEIMETHBIC PE3YyJIbTAThI IO TOJjaM O0yUCHHUS;

cojiepkanue yueOHoro npeamera «Ou3nkay mo rojgaM 00ydeHus.

[Iporpamma no ¢u3uMke HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCIIOJIb30BaHa YUUTENISIMU (DU3UKH JJISI COCTABJICHUSI CBOUX PA0OUYUX MTPOTPaAMM.

[Iporpamma no u3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENICH U
NPEAOCTABISIET BO3MOXKHOCTH IS peaju3alliu  Pa3IuyHbIX METOJIMYECKUX
MOJXOJ0B K TpenojaBaHui0 (U3MKU Ha YriayOJ€HHOM YPOBHE MPU YCIOBHUH
coxpaHeHHs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.

dusnka Kak Hayka O Haubojee OOIIMX 3aKOHAX MPUPOJbI, BHICTyMHas B
KauecTBe yuyeOHOTO IMpeaMeTa B IIKOJIe, BHOCHT CYIIIECTBEHHBIN BKJIAJl B CHCTEMY
3HaHUM 00 okpyxaromieMm mupe. LlIkonpHBIN Kype PU3NKN — CHCTEMOOOpa3y O
JUISl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3HUUYECKHE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB M SBJICHHUM, HM3ydyaeMbIX XUMHEH, OUOJIOTHEH,
buzmdeckoir reorpadueit u actpoHomwueil. Mcmonb3oBaHWE U AKTUBHOE
npUMeHeHHe (U3MYECKUX 3HAHWM ONpeAeNuiio XapakTtep M OypHOe pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTHMH B cQepe DHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, MOJy4eHUS] HOBBIX MAaTEpHAIOB C 3aJaHHBIMU CBOMlCTBaMH. M3yueHwue
(Gu3MKH BHOCHUT OCHOBHOM BKJIaJg B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa 00ydyarouierocs, B (OpMUpPOBaHHE YMEHHIM MPUMEHSATh HAyYHBIH
METO/I TO3HAHUS NP BHITIOJTHEHWN UMHU YU4€OHBIX UCCIIET0OBaHUMH.

B ocHOBY kypca pu3nku Ha ypoBHE CpeHEr0 O0IIEero 00pa3oBaHMs MOJIOKEH
pAI Uael, KOTOPbIe MOYKHO PACCMATPUBATH KaK MIPUHIUIIBI €r0 MOCTPOEHUSI.

Hoea uenocmunocmu. B COOTBETCTBUH C HEW KYypC SIBISIETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COJEPKUT MaTEpHaN U3 BCEX pa3iesioB (DU3MKHU, BKIIOUAET Kak
BOIIPOCHI KJTACCUYECKOM, TaK M COBPEMEHHOM (U3HKH.

Hoen zenepanuzayuu. B cOOTBETCTBUU C HEW MaTepual Kypca (U3HKHU
o0beMHEH BOKpYr (Qu3myeckux Teopuid. Beagymmum B Kypce sBIseTCS
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTe€pWH, BEIIECTBE U
noJie.

Hoea cymanumapuzayuu. EE peanuzanus Npeanonaraet MCIOJb30BaHUE
T'YMaHUTAPHOTO TIOTEHIHAaNa (HU3UYECKOW HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢usuku ¢ pa3BuTMeM O0OmEeCTBa, a TaKXKE C  MHPOBO33PCHUYECKHUMH,
HPABCTBEHHBIMU M DKOJIOTHUECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpasnennocmu. Kypc puszuku yriy0i€HHOro ypoBHs
MpeIoJiaraeT 3HakOMCTBO C IIUPOKHUM KPYTOM TEXHUYECKUX U TEXHOJOTHUYECKUX



IIPUJIOKEHUM H3YyYEHHBIX TEOpUM M 3akOoHOB. IIpu sTOM paccMmarpuBaroTcs Ha
YpOBHE OOIIMX MPEACTABICHUA M COBPEMEHHbBIE TEXHUYECKHE YCTpPOMCTBa, U
TEXHOJIOTUH.

Hoea 3konozuzayuu peanusyercs IOCPEICTBOM BBEICHHS JIIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX HKOJOTMYECKUM NpoOieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKUM M TEXHOJOTUH, a TaKkKe OO0CYXKICHHS
po0JIeM palMOHATBHOTO IPUPOIONOIb30BAHUS U HKOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHue cojiepKaHusl MPOrpaMMbl 10 GU3UKE JOJDKHO OBITH MMOCTPOCHO HA
NPUHIIMIIAX CUCTEMHO-AESITeIbHOCTHOTO noaxonaa. [ns dusuku peanuzanus 3TUX
NPUHIIMIIOB 0a3upyeTcs Ha MCIOJIb30BAaHUU CAMOCTOSITEIBHOIO HKCIIEPUMEHTA KaK
NOCTOSIHHO JIeHCcTBYIonlero Qakropa ydeOHoro mpouecca. ns yrimyOn€HHOro
YPOBHS — DOTO CHUCTEMA CAMOCTOATEIBHOTO YYEHHUYECKOTO JKCIHEPHUMEHTA,
BKJIIOUAIOIIET0 (DPOHTAIbHBIE YYEHUYECKHUE OMbITHI MPU HM3YYEHUH HOBOTO
MaTepuana, jaboparopHsie paboTel U pabOThI NpakTUKyMma. [Ipu 3TOM BO3MOXKHBI
JBa crocoba peanu3anuu (U3MYECKOrOo TMpakTukyma. B  mepBoM ciyyae
NpakTUKyM npoBoautcsa b0 B koHie 10 u 11 kmaccos, 1160 mociie nepBoro u
BTOPOTrO TMOJYrOAWM B KaXIOM H3 OTUX KiIaccoB. Bropoit cmocod — 310
UHTerpanusi paboT MNpaKTHKymMa B CHCTEMY JIaDOpaTOPHBIX paboT, KOTOpBIE
NPOBOASTCS B Ipollecce H3ydeHus pasnaena (temsl). [lpu stom mox paboramu
IpaKkTUKyMa MOHMUMAETCS CaMOCTOSITEIbHOE UCCIENOBAaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOIr0, 0000IIEHHOTO BUAa 0€3 MOIAaroBOi HHCTPYKIIMH.

B nporpamme mo (QusMke cucTeMa YYEHHYECKOTO HDKCIEPUMEHTAa,
1abopaTOpHBIX pabOT M MpaKTUKyMa MpelCTaBlieHa €IUHBIM TepedHeM. Buioop
TEMATUKUA JJIS1 9TUX BUIOB YYEHHUYECKHX TMPAKTUUYECKHX Pa0OT OCYIIECTBIACTCS
y4aCTHHKaMU 00pa30BaTeIbHOTO MPOIIecca UCXOS U3 OCOOCHHOCTEN TTOYPOUYHOTO
IUTAHUPOBAHUSA W OCHAIIeHUs KkabwHeTa ¢usuku. Ilpum 3ToM obecrmedymBaeTcs
OBJIaJICHUE OOYYaIOIMMUCA YMEHHSIMHU TMPOBOJIUTH TMpPSMbIE U KOCBEHHBIC
U3MEpEHUsI, UCCIEIOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEIUYMH U IMOCTAHOBKY
OIIBITOB I10 ITPOBEPKE MPEII0KEHHBIX TUIIOTES.

bonbiioe BHMMaHWE yAENAETCS PELIEHUI0 PacdE€THBIX M KauyeCTBEHHBIX
3anad. [Ipu 3TOM M1 pacy€THBIX 3a1a4 NPHOPUTETOM SBISIOTCS 3aJadd C SIBHO
3aJIaHHON W HESBHO 33JIaHHOW (PU3MUYECKOW MOJIEIbIO, MO3BOJISIONINE MPUMEHSTh
W3YYEHHbIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOrO pasjesia Kypca, TaKk U
MHTErpupys IPUMEHEHNE 3HaHUM W3 pa3HbIX pa3fenoB. /[ kauecTBEHHBIX 3a7a4
NPUOPUTETOM SIBISIOTCSA 3a7aHusi Ha OOBSCHEHUE/NpPENCKa3aHue MPOTEKaHUS
(Gu3nUYecKuX SBICHUN U MPOLIECCOB B OKPYXKAIOUIEH >KU3HH, TpeOyrolme BrIOOpa
du3nyeckoil MOIETH ISl CUTyallMH MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusiMu PI'OC COO k maTepuaibHO-
TEXHUYECKOMY OOECIEUYEeHHIO Y4eOHOro mpouecca Kypc (U3HKU yriayOia€HHOTro



YPOBHSI Ha YPOBHE CpeHEro o011ero 00pa3oBaHus AOJKEH U3y4aThCsl B YCIOBUIX
npeaMeTHOro kaOuHera. B kaOuHeTe (U3MKU JOJKHO OBITh HEOO0XOaUMOE
nabopatopHoe OOOpYIOBaHHWE [JIsl BBIMOJHEHUS YKa3aHHBIX B MPOTPaMMeE II0
(u3MKe YYEeHHMYECKHX OIBITOB, JA0OPATOPHBIX pabOT M paboT NpaKTUKyMa, a
TaKXke IEMOHCTPAIIMOHHOE 000PYy/I0BaHHE.

JleMoHcTpanmoHHoe o0opyaoBaHue (GOPMUPYETCSI B COOTBETCTBUU C
MPUHIIMIIOM MUHUMAJIBHOW JOCTATOYHOCTH W OOCCIEYMBACT IOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe 10 (U3WKE KIFYEBBIX JEMOHCTpAIUi s
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIMPUYCCKUX |
(GyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHHYCCKUX MPUMCHCHHUH.

JlabopaTopHoe o0OOpymOBaHWE I YYCHHUYECKHX MPaKTHYECKHX padoT
dopmMupyeTcsi B BHIE TEMaTHYECKHX KOMIUICKTOB M OOECIEUMBAETCS B pacyére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamomuxcs. TeMaTH4ecKue KOMILICKTHI
nabopatopHOro 000OpYAOBaHUSI JIOJDKHBI OBITH IOCTPOCHBI HA KOMIUICKCHOM
WCIIOJIb30BAaHUM AHAJIOTOBBIX W ITU(PPOBBIX MPUOOPOB, a TaKKE KOMITBIOTCPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE ITUPPOBBIX J1a00OPATOPHIA.

OCHOBHBIMH IIEJIIMH U3yYCHUS (PU3NUKH B 00IIIeM 00pa30BaHUU SIBIISFOTCS:

dopMupoBaHuEe HHTEpeca W CTPEMIICHHS OOyYaroIIuXCs K HAyYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTHE WX HHTEJUIEKTYaJbHBIX M  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM MeETOJE IMO3HaHUA U (popMuUpOoBaHHE
UCCJIEI0BATEIBCKOIO OTHOLIEHHUS K OKPY)KAIOIIUM SIBIICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAK pe3yjbTaTa M3yUYEHUS OCHOB
CTPOCHHS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;

dbopmMupoBaHue YMEHUH OOBSCHSATH SBJIICHUS C UCIIOIB30BAaHUEM (PU3HUECCKUX
3HAHWM U HaYYHBIX JIOKA3aTEJIbCTB;

dbopMupoBaHUE TIPEICTABICHUNA O poiu (PU3MKH JJs PAa3BUTHUS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHUH;

pa3BUTHE MpeICTaBICHUM 0 BO3MOYKHBIX chepax Oymyreit
mpoecCHOHaNbHON JESITENIbHOCTH, CBA3AaHHBIX C (PU3MKOW, MOATOTOBKA K
JanbHEUIIeMy OOYYeHHIO B ’TOM HAMPaBICHUU.

JlocTikeHne 3THX Ieneld o0ecreunBaeTcs peIIeHHEM CIEIYIOIUX 3a1ad B
nporecce u3yyeHus Kypca (U3MKH Ha YpPOBHE CpeHEro 0011ero oopa3oBaHus:

MPUOOPETEHNE CUCTEMBI 3HAHUN 00 00mUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOPHUSAX,  BKIOYAas  MEXaHUKY,  MOJEKYJSIpHY0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U AJIEMEHTHI acTpOPH3nKH;

dbopMHUpOBaHUE YMEHUN MTPUMEHITh TEOPETUICCKUE 3HAHUS I O0BSICHCHUS
¢u3nUecKnX SBICHWA B TPHUPOAC W IS TPUHATHAS TPAKTHUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HU;



OCBOEGHHE CIIOCOOOB PpEIIECHUA pa3IUYHbIX 3a7a4 C SBHO 3aJaHHOU
(u3nueckoll MoOIEeNbIo, 3ajay, MOAPa3yMEBAIOIIMX CAMOCTOSATENBHOE CO3/1aHHE
(¢u3znueckoll MojenH, aaeKBaTHOM YCIOBHMSIM 3aJayd, B TOM YHKCJIE 3a]ad
MHKXEHEPHOI'O XapaKTepa;

NOHMMaHHEe (PU3NYECKUX OCHOB M MPUHUUIIOB JACHCTBUS TEXHHUYECKHUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

OBJIaJICHUE METOJaMHU CaMOCTOSITEIbHOIO IUIAHUPOBAHUS M MPOBEIECHUS
(¢u3nuecKnuX OSKCHEPUMEHTOB, aHaJlW3a W HMHTEpOpeTauud MHPOPMALMH,
OTIpEJIENICHHs] TOCTOBEPHOCTHU MOJYYEHHOT'O pe3yibTaTa;

CO37aHue YCJIOBUM [JIsi pa3BUTUS YMEHHUU TMPOEKTHO-UCCIIEI0BATENBCKOM,
TBOPUYECKOMU JEATEIBHOCTH;

pasBuTHE UHTEpeca K chepam npodecCrOHATbHON AESITeIbHOCTH, CBSI3aHHON
¢ GU3UKOIA.

B coorBerctBun ¢ TtpeboBanusimu OI'OC COO yrinyOnéHHBIN YpPOBEHb
u3ydyeHus: ydyeOHoro nmnpeamera «®PusznMkKa» Ha YpPOBHE CpPEIHEro OO0IIeTo
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOMIMMUCSH, I[UIAHUPYIOIMMHU TPOJIOKEHHE
00pa30BaHus M0 CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPHIIS.

Ha u3yuenue ¢usuku (yriyOn€HHBIA ypOBEHb) Ha YPOBHE CPEIHETO OOIETo
obpazoBanus orpoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 yacoB B HEJETIO),
B 11 knacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemplii B mnporpamMme no (U3MKE IEpeueHb JIabopaTOpHBIX U
IOpPaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAaHHBIM, YUYHUTENIb J€JaeT BbIOOD
NpOBEACHUS JIAOOPaTOPHBIX pabOT M ONBITOB C YYETOM HHIUBUAYAIbHBIX
0COOCHHOCTEH 00yYarOIIUXCS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hay4Hnslit MeTOX MO3HAHMS NPHPOABLI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunbslii MeToa mo3HaHuUs U
METO/IbI UCCIIeIOBaHUS (PU3UUECKUX SIBICHUM.

OKCIIEpUMEHT M TEOpHusl B Mpollecce IMO3HaHusi npuponbl. Habmiogaenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl u3MepeHus: (PU3MYECKUX BEJIMYMH (QaHAJIOTOBBIE U IHUQPOBBIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[TorpemHoct  u3MmepeHuid  pusznueckux  BeauuyuH  (abCoyifoTHasE U
OTHOCHUTEIIbHA ).

MopenupoBanue (PU3NUECKUX SBICHUN U MPOILIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPJOE TENO0, HWeadbHas KUIAKOCTb, HJACANIbHBIA Tra3, TOYCUHBIN
3apsin). 'unoreza. @U3WYECKHil 3aKOH, TPAHUIIBI €r0 MpUuMeHUMOCTH. Du3nueckas
TEOpHUs.

Pons u mecto dusuku B GOpMUPOBAHUM COBPEMEHHON HAy4YHOU KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, NPAKMUKYM.

N3mepenue cuiibl TOKa M HaNpsOKEHHs] B IENU IOCTOSHHOIO TOKa IpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit nmo dusuke. [Ipumepsl u3zMepeHus
(bu3MUeCcKrX BETUYNH MPU MTOMOIIY KOMITBIOTEPHBIX TaTYHUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABuWxKeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. Tpaekrtopus.

ITepemernienne, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAsl CKOpPOCTb) H
YCKOPEHUE MAaTEpPUAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATIBHOW TOYKM OT BPEMEHHU U UX
rpaduxu.

CBobomHOe mazeHue. YCKOpeHHE CBOOOIHOTO TMajacHUs. J[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOPEHHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnuentHoe  nBukeHue. J[BMKEHHE  MATEpPUAIIBHOW  TOYKH IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKopocTh. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTENbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJHOE
YCKOpPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
IBWKCHHE CHApsAOB, LEMNHbIC, MIECTEPEHYAThIE W PEMEHHBIE NEPENAYH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccie10BaHus JBUKEHUH.

Nnnroctpanus npenebHOro nepexoaa u U3MEPEHNE MTHOBEHHON CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TapeHue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenne nABmkeHUs Tena, OpOIICHHOrO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAJIBHO.

Hamnpagiienre CKOpoCcTH IPH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME TyTEW, TPACKTOPUM, CKOPOCTEH IABMIKEHUS OJHOIO M TOTO XKe
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOIO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOMU
CKOPOCTH.

N3mepenue yckopeHus Mpu NpsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUH
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JBUKECHHH.

HN3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCIIOJIb30BaHuE HU(PpOBOH 1a00paTOpun).

N3yuenne nBukeHUA Tena, OpOIIEHHOrO TOpu30oHTalbHO. I[IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

N3ydeHne IBHKEHMSA Tella IO OKPY)KHOCTH C IOCTOSIHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TeproAa OOpalleHHss KOHMYECKOTO MasTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuka.



IlepBeiii 3akoH HbroroHa. MHepumanpHble cucteMmsl orcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTeMbl OTCUETa (OmpenesneHue,
MIPUMEDPBI).

Macca tena. Cuna. [IlpuHumn cynepno3uunu CHil.

Bropoii 3akoH HproTOHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUSA. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
VHEPTHOMN MacCCHI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUs CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IIJIAHEThI M OT reorpaduyeckod IMHPOTHL. JIBUKEHHE
HeOeCHBIX Tell U UX cryTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuyeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmKymerocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHHUS CKOJBXKEHHUS U CUJIa TPEHUS
nokost. Koadpduuuent tpenus. Cuna CONpPOTUBICHUS TPU ABUKCHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTbh OT CKOPOCTH OTHOCUTEIBHOTO JIBHKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckue yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: TMOJUIMITHUKH,
JIBU>)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmionenue aBMKEHUS TNl B UHEPIUAIBHBIX U HEMHEPIMAIBHBIX CUCTEMaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEUHEPLUAIBHOM CUCTEMBI OTCYETA.

CpaBHeHME  PaBHOJCHCTBYIOIIEWM  MNPUIOKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B UHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIil, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJACHCTBUS TEI.

HN3mepenne Mace no B3auMOACHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U NAJCHUU.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoi, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCMMOCTH BpPEMEHHU JBWKEHHS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHI.



UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXKHUHE U
pE3UHOBOM 00pas3iie, OT ux AedopMaluu.

N3yuyeHne ABUKEHUS CUCTEMBI TEIl, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU YEpPeE3
nErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYHMHE YIIIOBOro KoddhduimeHrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HaKJIOHHOM MIIOCKOCTH C TIEPEMEHHBIM
K03 PUILIEHTOM TpEeHUSI.

N3ydenune nBux’eHUs rpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. IlocTtymatenbHOe M BpamiaTeabHOE JBHKCHUE
TBEpAOro Teia. MOMEHT CHUJIbl OTHOCUTEIBHO OCH BpauieHus. llnedo cuisbl.
CioxxeHue cuil, IPUIIOKEHHBIX K TBEpIOMY Teiy. LIeHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeyCTONYMBOE, O€3pa3TMIHOE PABHOBECHE.

TexHuueckue yCTpOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIBHBIN KPaH, pEIIETUYAThIe KOHCTPYKIIMH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHS.

Bunsl paBHOBeCHSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ycioBHI paBHOBECHS TBEPAOTO TeNa, HMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmirynibc MaTepraibHOM TOYKHM, CUCTEMBI MaTepHaibHbIX TOYEK. LIeHTp macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. TeopeMa 0 JBHKEHUH IIEHTPa Macc.

NMiynbe cUilbl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHHUE.

MoMeHT umITylbCca MaTepUalIbHOM TOYKM. [IpencraBieHne o coxpaHEHUU
MOMEHTA UMITYJIbCAa B IEHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuu. ['paduyeckoe
MpeACTaBIeHUE PaOOThl CHUIIBI.

MOIIHOCTH CUIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepHUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHIMANbHbIE CUJIbl. [lOTEHIManbHAs >SHEPrus.
[loTenuuanbHast sHeprust ynpyro aedopMUpoBaHHON mpyxkuHbL. [loTeHumanbHas
SHEprus Tella B OJHOPOJHOM TpaBHUTAMOHHOM Tmosie. lloTeHumanbHass >HEprus
TeJaa B TPABUTALIMOHHOM I10JI€ OJHOPOAHOTO Iapa (BHYTpHU W BHE Iapa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUYECKasi CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMATIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPrUU CUCTEMBI TEJl. 3aKOH COXPAHEHUS] MEXaHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHymM s HUACATbHOM KUJIKOCTH KAaK CIEIACTBHUE 3aKOHA
COXpPAaHEHHUS] MEXaHUYECKOU SHEPTUH.

TexHuueckue yCcTpouCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuE Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Tea Mpu COBEPIICHUU PabOTHI.

B3aumHble mpeBpalieHusl KUHETHYECKOM W NOTEHUMAJIbHOM HDHEPrud IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu Mnpu cBOOOTHOM IaJICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepenune nmiyiibca Tesa 1o TOpMO3HOMY Iy TH.

W3mepenue cuibl TITH, CKOPOCTA MOJENU JIIEKTPOMOOWIIS UM MOIUIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJIbCOM CHUJIBL.

HccnenoBanne coXxpaHeHUsI UMITYJIbCA TIPU YIPYTOM B3aUMOJICUCTBUHU.

N3Mepenne KNUHEeTHYECKOW SHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHEeHUE M3MEHEHHUS OTEHIIMAIbHON YHEPTUH MPYKUHBI C pabOTOI CUIIBI
TPEHUS.

Onpenenenue pabOThl CWIbl TPEHUSI MPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pazagea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYIsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOE oOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHE. XapakTep
INBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BewiecrBa. Mojaenu CTpoeHus Ta3o0B,
KUJKOCTEH W TBEPABIX TEA M OOBSCHEHHE CBOICTB BEIECTBA HAa OCHOBE 3THUX



Mozeneii. Macca u pasMmepbl Mojekyn (atomoB). KonudecTBO BelecTBa.
[ToctostnHass ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoOsl €€ u3mepenus. lllkana
temneparyp Llenbcus.

Mogenb uaealbHOrO ra3a B MOJICKYJISIPHO-KUHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH M HE B3aUMOJCHCTBYIOT JIPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkaia temneparyp KenbBuna). 3axon Jlanerona. M3omporiecco B
ujeaTbHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
npeJiCTaBlIeHNE U30IPOIIECCOB: U30TEpPMa, U30X0pa, N300apa.

CBsi3b  MEXIy JaBICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHeprueu
MOCTYMATEIBHOTO TEIUIOBOTO JIBMXKCHHS MOJIEKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKOU TEOPUHU UEaTBLHOTO rasa).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON dHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABMKCHUS €€ YacTHII.

TexHudecknue yCTPOMCTBA U TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHHUS YaCTHIL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKEHHUS.

Buneoponuk ¢ 3anuchbio pearsbHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuaKocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mogenu KpucTajuiM4ecKuX pemeToK.

HaGmonenne u uccnegoBaHre U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKkmuKym.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO pPABHOBECHS IpU
TEMI000MEHE MEXIY rOpsiueil U XOJI0IHOW BOJIOM.

N3ydeHne W30TEpMHUYECKOro Ipolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii TabopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenune nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHAYECKON CHUCTEMBI. BHeNIHNME 1 BHyTpeHHHE napameTrpsl. [lapameTpsl
TEPMOJAMHAMHUYECKON CHUCTEMbl KaK CPEHUE 3HAYEHUS BEJIUYMH, OMUCHIBAIOIIUX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. CamMONpoW3BOJNIBHAS — pelaKcanus
TEPMOJAMHAMUYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOAMHAMHUKE — CHCTEMa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIPAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJENN: HU3KAash KOHLIEHTPAlUs YaCTUL, BBICOKHE
TEMIIEpaTypbl. BelpakeHue i1 BHYTPEHHEN SHEPTUHU OJJTHOATOMHOI'O HJI€AIBHOTO
rasa.

KBa3zucratnyeckne 1 HECTaATUYECKUE TTPOLIECCHI.

DOnemeHTapHas pabora B TepMOJAMHAMUKE. Brruncnenue paboTel o rpaduky
npolecca Ha pV-auarpaMmme.

Temonepenaya  kak  cnocod  M3MEHEHWS  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cUCTeMBbl  0e3  coBepuieHus pabotel. KoHBekuus,
TEMJIONPOBOHOCTb, U3JTyYEHHUE.

KomnuectBo Ttemnotel. Tenmno€MKOCTh Tena. YAenbHass W MOJISIpHas
TEMJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMs
ToriuBa. Pacu€r konmmyecTBa TEIIOTHI MpH Terjonepenave. [lonstue 006
aanabaTHOM mpolecce.

IlepBeii1 3aKkOH TepMOAMHAMUKU. BHyTpeHHss dHeprus. KoauuecTBo
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHUS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJMHAMHUKH [JIi PABHOBECHBIX IPOLIECCOB: YEpPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJIMHAMUYECKOW CHUCTEMbI IPOXOAUT
eMHCTBCHHAs aguadara. AOCOIIOTHAS TEMIIepaTypa.

Bropoii 3ak0OH TEpMOJMHAMUKKA I  HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOXKHO TepelaTh TEIJIOTY OT 0oJiee XOJIOAHOro Tena K Oojiee HarpeToMy 0e3
koMmrieHcaruu (Knaysuyc). HeoGpaTuMocTh NpUPOTHBIX ITPOIIECCOB.

[TpuHumner gectBus TermnoBbix mamuH. KIT/.

Maxkcumanbsrnoe 3nauenune KIIJI. [ukmn Kaphro.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHrareineil. TermnoBoe
3arpsAA3HEHNE OKPYXKAIOIIEH CPE/IbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOHJUIMOHEP, AM3EIbHBIA M KapOIOpaTOpHBIA ABUIaTeNd, MHapoBas TypOHUHa,
IIOJIyYEHNE CBEPXHM3KUX TEMIEPATyp, YTWIM3ALMS «TEIUIOBBIX» OTXOAOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUsl OMOOPTaHMYECKOrO TOIIMBA [
BBIPAOOTKH «TETJIOBOW» U AIEKTPOIHEPIHUH.

Jemoncmpauuu.

W3menenue temnepaTypsl IpH aquadaTnyecKoM pacIlipeHHH.

Bosnyminoe orauso.

CpaBHEHME yAECTBHBIX TEINIOEMKOCTEN BEIIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEHW YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, nPAKMUKYM.

N3mepenue yaenpHON TEIUIOEMKOCTH.

HccnenoBanue nmpoiiecca OCTbIBaHUS BELIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TeMIEPaTypbl KUTIEHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazogvie nepexoowl.

[TapooOpazoBanue u koHjAeHcanusa. McmapeHue u KumneHue. YaenbHas
TEIJI0Ta MapooOpa30BaHMUS.

HacepilieHHble W HeHachblleHHbIE TMapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH W JABJICHUSI HACBIIIEHHOr'O TMapa OT TEMIIEPaTyphl, UX HE3aBUCUMOCTh
OT 00BEMa HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhI KATICHUS OT JTaBJICHUS
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBOMCTB
KpuctauioB. [lnaBneHne W KpucTauM3anus. YJelabHas TEIUIOTa IIJIABJICHMUS.
CyO6numarnus.

Hedopmanum TBEpAOTO Tena. Pactsokenue u cxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmariuii.

TemnnoBoe pacumiMpeHre KUIKOCTeH W TBEPABIX Tell, 00bEMHOE M JTMHEHHOE
pacipenrue. AHTApMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIJIOBOTO PacCUIUpPEeHUs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue s3HEepruy B Pa3oBBIX MEPEXOIax.

VYpaBHEeHME TENIOBOroO OajaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle sBnenus. /[aBiaeHne noja UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHuuecknue yCTPOMCTBA M TEXHOJOIMYECKHE IPOLECCHI:  KUJIKUE
KPHCTaJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACHILIEHHBIX APOB.

Kunenne. Kunenue npy noHm>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBbITHl C MBUTBHBIMY TUIEHKAMH.

CwmauuBanue.



KanunnsapHsie siBeHusl.

Mojienu HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

UccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmonenne manbix gedopmaruid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, PAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEH.

N3mepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSIKEHUSI.

N3mepenne moayns FOHra.

UccnenoBanne 3aBucuMOCTH jaedopMaliid PE3UMHOBOro olpasma  oT
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auust Tel W €€ MpOsBIEHUA. JJNEKTpuyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsfaoB. I[IpoBOJNHMKH, HOHMAIEKTPUKA U  MOJTYHIPOBOJHUKH.
DNEeMEHTApHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAaHEHHUS JIIEKTPUYECKOIO
3apsja.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KymnoHa.

Onektpuueckoe noiie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsibl.

HanpspbkéaHocts  anekTpudeckoro  moiis.  [IpoOubii  3apsn. JluHum
HAIPSKEHHOCTHU AJIEKTPUUECKOro nosst. OZHOPOIHOE IIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJisl. Pa3HOCTh MOTEHUHANOB U
HanpspkeHue. lloTeHnumanpHas sSHeprus 3apsjaa B JJIEKTPOCTATUUYECKOM MOJIE.
[ToTeHuunan anexkrpocTaTuyeckoro mojst. CBsA3b HANPSKEHHOCTH MOJISL U PaA3HOCTU
MOTEHIMAJIOB i1 3JIEKTPOCTAaTHYECKOTO MoJisA (Kak OJIHOPOJAHOrO, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIEpNO3UINU AIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsina. Ilome paBHOMepHO 3apsbkeHHOW cdepsl. [lone
PAaBHOMEpPHO 3apsKeHHOro mo o0béMy mapa. Ilome paBHOMEpHO 3apsiKEHHOM
OecKOHEUYHON TUIOCKOCTH. KapTwHBl NWHUN HANPsHKEHHOCTH OSTHX TOJEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3aps0B.

JnsniexTpuku B BIIEKTPOCTATUYECKOM ToJIE. Jnsnexkrpudeckas
MPOHUIIAEMOCTh BEIIECTBA.



Konnencatop. DIEeKTpOEMKOCTh KOHAEHCATOPA. IIEKTPOEMKOCTH IIIIOCKOTO
KOHJIEHCATOpA.

[TapannenbHOE cCoeAMHEHUE KOHAEHCATOPOB. IlocnenoBarenbHoe COeTUHEHNE
KOHJICHCAaTOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUYECKOM IT0JIE.

TexHuyeckue yYCTPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3€MJICHHE JJIEKTPONpPUOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOoNCTBO M IPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3aPSKEHHBIX IAPUKOB.

DIIEKTPUUECKOE TOJI€ ABYX 3aPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alUTa.

YCTpOMCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOTO KOHJEHcCaTtopa OT IUIOHaau
IJIACTUH, PACCTOSIHUS MEXK1Y HUMHU U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCATopa.

3apsiika U pa3psika KOHJIEHCATopa 4Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomol, npakmukKym.

OueHka cui B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenue npeBpalilieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPa B YHEPTHUIO
U3JIY4EHUSI CBETOIHO/IA.

N3ydeHne npoTekaHus TOKa B LEIMH, COAEPXKAIEH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAIOB (HampsKEeHUA ) npu
MIOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue pa3psna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Ilocmoannstilt 31eKmpuiecKuii mok.

Cuina toka. IlocTossHHBIN TOK.

VYcioBus CylIeCTBOBAaHMS MOCTOSIHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukun
toka. Hanpsixxkenue U u D]1C é&.

3axkon Oma JiJig yyacTKa IeTH.

DNEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO MPOBOJHUKA OT €ro JJMHBI M IUIOIIAAW MNONEPEYHOTO CEUYCHMUS.
Y nenbHOE CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapaUICIIBHOE, CMEIIAHHOE COEAUHEHHUE MPOBOJHUKOB.
Pacuér pa3BeTBIEHHBIX AnekTpuyeckux uenei. [Ipasuna Kupxroda.



Pabota snextpuueckoro Toka. 3akoH /xoyns—Jlenua.

MONTHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAeNseMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) JJICKTPUYECKOW I1enmu. MOIIHOCT, HUCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonnencaTtop B 11enu NOCTOSSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpMETp,
BOJIbTMETP, PEOCTAT, CYUETUUK IIEKTPUUECCKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMIPSHKCHMUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HAINpPSDKEHHS Ui PE3UCTOpA,
JIaMITbl HAKaJIMBAHUS W CBETOAMOIA.

3aBUCUMOCTh COTPOTHUBIICHUS HWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOT0 CEYEHHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTU CHJIBI TOKA OT COMPOTUBIICHUS MPU MMOCTOSHHOM
HaIPSKEHUU.

[Tpsimoe m3mepenne DJIC. KopoTkoe 3aMbikaHNe TaIbBAHUYECKOTO AJIEMEHTA
Y OIICHKA BHYTPEHHETO COMPOTUBIICHUA.

Crnioco0bI coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanne pa3HOCTH MOTEHIIMAIOB MEXKAY IMOJIOCAMHM HMCTOYHHMKA TOKa
OT CHUJIbI TOKA B IIETIH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomol, npaKmMuKym.

HccnenoBanue CMEIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNPsKCHUS U1 JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejaesna u3MepeHus: amnepMerpa (BoJbTMETPA).

MN3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHHH.

NccnenoBanne pazHOCTU MOTEHLUHMATIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKkTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJEKTPOHHAs
MIPOBOJIMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTh COINPOTUBIECHUSI METAUIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.



DIIEKTpUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBOaHUKH. CobcTBeHHas U IIPUMECHAs IIPOBOJIMMOCTD
MOJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexona. [lomynpoBogHUKOBbIE TPHOOPBI.

ONEKTPUYECKUA TOK B JJIEKTPOJIUTAX. DJIEKTPOIUTUYECKAS AUCCOLHALMS.
DnekTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DJIEeKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monnus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUUYECKOE NPUMEHEHUE: Ta30opaspsiHble
JaMIbl, AJIEKTPOHHO-TydeBass TpyOKa, MOJYNPOBOJHUKOBBIE TMPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMOI, CBETOJAMOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA ATFOMHUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTb CONPOTUBIICHHSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 5ekTpoausa Papanes.

HckpoBoii paspsa U NPOBOJAUMOCTb BO31yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktposnusa.

N3mepenue 3apsaa OJHOBAIEHTHOIO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUIN MPAKTHUKYM.

Cnioco0bl u3Mepenus pU3NYeCKUX BEIUYUH C UCIOIH30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEITHUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, MCCIEAOBAHUM  3aBUCHUMOCTEU
¢u3nuecKknx BENMYMH, MPOBEpPKA MPEJIOKEHHBIX THUIOTE3 (BBIOOp 3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3lellax «YUYEHUYECKUH  OKCIECPHUMEHT,
nabopaTtopHbie padOThl, MPAKTUKYM).

Me:xxnpeaMeTHbIe CBA3H.

Nzyuenne kypca ¢usukm yroyonéaHoro ypoBHs B 10  kiacce
OCYLIECTBIIAETCS ¢ YYETOM COIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnoie noOHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHWE, HAay4HbId (DaKT, rumnoresa, (pU3MUYEcKas BEJIWYMHA, 3aKOH,



TEOpus, HAONIOJCHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1ad0paTOpusl.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas ¢yHKUUA,
napabona, runepbosa, ux rpadpuku 1 cBoiicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe NBIXKEHHE B KUBOHM mpupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKUBBIX OPraHMW3MOB, TEIUIOBOE 3arpsA3HEHHE OKPYKaloIIew cpesbl,
yTUIU3alusl OUMOOPraHMYECKOro TOIUIMBA [UIsi BBIPAOOTKH  «TEIJIOBOM» W
ANIEKTPOIHEPTUHU, TIOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: NUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE AaTOMOB M MOJIEKYI,
MOJIb BEILeCTBA, MOJSpHAs Macca, MOJyYeHHEe HAHOMATepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TEJ, KUAKOCTEH U Ta30B, KUJIKUE KPUCTAUIbI, HIEKTPUUECKUE
CBOICTBa METAJUIOB, YJIEKTPOJIIUTUYECKAS AUCCOLIUALINS, TabBAHUKA, DIEKTPOHHAS
MUKPOCKOTHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
y4€T CyXOro M IKMJIKOTO TpPEHUS B TEXHHMKE, CTaTHMYECKHE KOHCTPYKIIUH
(KpOHILUTENH, pelméryaTrble KOHCTPYKILUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMs
MEXaHUKH B TEXHUKE (TUPOCKOIN, BOJAOMET U JPYrHe), JBUraTellb BHYTPEHHETO
CropaHusi, napoBasi TypOMHa, ObITOBON XOJOJWJIBHUK, KOHIULMOHEP, TEXHOJIOIHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM YHUCJIE HAHOMATEpUaJOB, MU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3allMuTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsAHble JIAMIIbI, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M TMPOBOJHUKOB C TOKOM.
MarautHoe mone. Bekrop MarmutHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHUTHBIX NOJIEW. JINHUM MarHUTHOM MHAYKIIWH.

MarauTtHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOJAHHKA, KATYIIKHA U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBjiIeHUE U MOJYJb. J[BUKEHHE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM noJjie. Pa6oTa cuinbl Jlopenria.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTHKy, napa- u JHaMarHeTUKH.



TexHuyeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IMPUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
ANEKTPOABUTATEND SIKOOU, YCKOPUTENU 3JIEMEHTAPHBIX YaCTHIL.
Jemoncmpayuu.

Kaptuna  nuHMII  MHAYKIMKM ~ MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMii MArHUTHOM UHAYKIHMH TOJISL JJIMHHOTO MPSIMOTO MPOBOHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopelicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmronenne nBukeHus my4yka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[Mpunnun NEeNCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomul, npakmukKym.

HccnenoBanre MarHuTHOTO MOJISl MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMarHeTUKOB.

UccnenoBanue AeHCTBUS MOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl Amiepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMU Ha OCHOBE U3MEPEHHUS CUIIBI AMIepa.

Tema 5. dnekmpomacHumnan UHOYKYUsL.

SIBiieHMe DJIEKTPOMAarHUTHOM MHAYKUMU. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uMHAyKIMHU. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKuuu Dapajes.
Buxpeoe snekrpuueckoe nosue. Toku Dyko.

OJC uHAYKUMHU B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH MOCTOSHHOTO TOKA.
SABnenue camonHaykuu. J/C caMOMHIyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJOTHMYECKUE IMPOLECCHl: MHAYKIHOHHAS
Meyb, COJICHOU], 3alIUTa OT JEKTPU3ALMU T MPHU JIBUKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBieHUS 2JIEKTPOMArHUTHOW WHTYKIIWU.

UccnenoBanne 3aBucumoctd I/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MAarHUTHOTO MOTOKA.



ITpasuno Jlenua.

[Tanenne marauTa B aJJIOMUHUEBOM (MeIHOW) TpyOe.

SIBneHre caMOMHIYKITUH.

NccnenoBanne 3aBucumoctd DJIC cCaMOMHIYKIIMM OT CKOPOCTH MU3MEHEHUS
CHUJIbI TOKA B IECIIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuUKym.

UccnenoBanue siBIeHUS JIEKTPOMArHUTHON MHAYKIIUU.

OrnpeneneHue NHIYKIMY BUXPEBOTO MAarHUTHOTO TOJIS.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarensnasa cucrema. CBoOOIHBIE KOI€OaHUS.

IMapmonunueckue kosiebanus. Kunematnueckoe W JUHAMHYECKOE OMHUCAHUE.
DHEPreTUYecKoe OMUCAHUE (3aKOH COXPAHEHUS] MEXAHWYECKON sHepruu). BuiBojg
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX IHEPreTUUYECKOTO U
KMHEMATUYECKOTO OMUCAHUA.

Amvmnryna u (aza konebanuid. CBsI3b aMIUIUTYIIBl KOJEOAHUN HCXOIHOM
BEJIMYUHBI C aMIUIUTYJaMU KojieO0aHuii e€ CKOPOCTU U YCKOPEHHSI.

[lepuon u wactora koneOanuit. Ilepron Manabix CBOOOTHBIX KoJeOaHUU
MaTeMaTU4Yeckoro wmasiTHuka. Ilepuon cBOOOIHBIX KOJeOAHHUM MPYKUHHOTO
MasTHHUKA.

[TonsTue o 3aryxarouux Konebanusx. BeinyxaeHHble konebanus. Pezonanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

TexHuueckne ycTpoHCTBa U TEXHOJOTUYECKUE MPOLECCHl: METPOHOM, Yachl,
KayeJu, My3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpauuu.

3anuch KoJIeOaTEIHHOTO IBUKCHHUS.

HabGmronenrne He3aBUCHMOCTH TIEPHOJIa MAJIBIX KOJIEOaHW rpy3a HA HUTH OT
aAMILTUTY/IbL.

HccnenoBanue 3aTyxaronmx Kojie0aHUH U 3aBUCHMOCTH TIEPHOJ1a CBOOOTHBIX
KOJI€OAHHI OT COMPOTUBIICHUS.

UccnenoBanne koneOaHui rpy3a Ha MAacCUBHOW MPYKHUHE C LEJbIO
dbopMupoBaHUS TIPEICTABICHUN 00 HI€aTbHON MOJIETTN Py KUHHOTO MasiTHUKA.

3aKOH COXpaHEHHs YFHEPTUH MPU KOJIEOAHUSAX Ipy3a Ha MPYKUHE.

NccnenoBanne BRIHYKIEHHBIX KOJICOAHUN.

Habmronenue pe3onanca.

Yuenuueckuii sxkcnepumenm, nadopamopnsie padbomot, NpaKmMuKym.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HUTSAHOTO M MIPYKHUHHOTO
MasiITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tela B X0OJ€ KOJIEOaHUIM Ha YIIPYroM MOJIBECE.

N3ydeHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUU B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIMTYAbI 3aTyXalOIKUX KOJIEOaHUM.

HccnenoBanue BbIHYX/IEHHBIX KOJIEOaHUM.

Tema 2. dnekmpomacHumHubsle Ko1eO0AHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Popmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCAaTopa ¢ aMIUTMTYAON CUJIbl TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIEKTPOMArHUTHBIE KoJieOaHus. BoinyxaeHHbIC
AJIEKTPOMArHUTHbIE KOJeOaHMsl.

[lepeMennblii TOK. MONIHOCTP TIEPEMEHHOIO0 TOKAa. AMIUIMTYJIHOEC U
JIEUCTBYIOIIEE 3HAYEHHWE CWJIbI TOKAa W HaINPsDKCHUs TpH pa3indHou (opme
3aBUCHMOCTH IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycousianbHbId TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOI0 TOKa. Pe30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepepadya M mMoTpediieHHE
BJIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHU4YeCcKne yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUHU 3JIEKTpONepeaay.

Jemoncmpauuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBUCUMOCTH YaCTOThI CBOOOIHBIX KOJI€OaHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcrumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

['eneparop He3aTyxXaroNIUX JIEKTPOMATHUTHBIX KOJIEOaHUN.

Mogenb 3J1eKTpOMarHuTHOTrO TeHepaTopa.

BoiHyX1€HHbIE CHHYCOUATbHbIE KOJIEOaHNUs.

Pe3ucrop, karymika MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUH PE3UCTOpa, KaTYIIKU
MHJyKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiilcTBO U IpUHLIKIL JIeUCTBUS TpaHCchopmartopa.



Mopaenb TMHUM 3JeKTponepeadH.

Yuenuueckuit 3xcnepumenm, nadopamopnvie pabomaol, npaKkmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanne nepeMeHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue 31eKTpOMarHiTHOIO pe30HaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u I1eKmMpPOMAZHUNHbLE 60IHbL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunbie u
OpojoJibHbIEe BOJIHBL. llepuosa, CKOPOCTh paclpOCTpaHEHHUS U JJWHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpakius.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

[IIymoBoe 3arpsi3sHEHNE OKpPYKAIOUIEH CPeIbl.

DNEKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3IYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumnasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPa)XXE€HUE,  MpeJIOMIICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIUs.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUIKIIBI pagUOCBA3U U TE€NEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckre yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEAULIUHE.

Jemoncmpayuu.

OO6pa3zoBaHue U pacpoCTpaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Koneobiromeecs T€10 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJTHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHHst ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinm u Audpakiiny MeXaHH4eCKUX BOJIH.

AKyCTHYECKHUN PE30HAHC.

CaoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHUIA.

HccnenoBaHnue  CBOMCTB  JJIEKTPOMAarHUTHBIX — BOJIH: OTpa’KeHHUE,
MpeIOMJICHHE, TTOISpu3aIus, udpakius, HTephepeHITHS.

O6Hapy:xeHue nH(PaKpacHOTO U yIbTPaPUOIETOBOTO U3TYUCHUH.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.



N3ydyeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHnne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmonHEHOE paclpoCTpaHEeHUE CBETa B OAHOPOIHOU cpene. JIyu csera.
To4yeuyHbIli HCTOYHUK CBETA.

OtpaxxeHue cBeta. 3aKOHBI oTpaxeHus cBeta. [locTtpoeHue nzoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npesnoMiieHusl. OTHOCUTENBbHBIN MOKa3aTeNb NpeaoMiIeHus. [I0CTOAHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEX0/€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xona nyueit B mpusMme. [ucnepcust cBera. CioxHbIA cocTaB 0enoro cBerTa.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeAenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpa’KEHUS.

CobOuparome W pacceuBaromiye JUH3bL. ToHkas juH3a. DoKycHOe
paccTOosiHME M ONTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPAcCTOSIHUSI TOHKOM C(EepUYecKOr JUH3bI OT €€ T€OMETPUH U OTHOCHUTEIBHOTO
II0Ka3aTelIsi MPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 nyda, NMPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka MpsSMOU B
cOOMpAIOUIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTeMaXx.

OnTuueckue mpubopsl. Paszpemaromas cnoco6HocTh. ['11a3 kak onTuueckas
cucTeMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU OTITUKH.

BonnoBas ontuka. MuaTtepdepennuss cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMIOACHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOT€pPEHTHBIX HWCTOYHHUKOB. IIpuMmepsl Kiacchueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hubpakuus cBeta. JudpakimoHHas peméTka. YCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJA€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TUGPaKIOHHYIO PEIIETKY.

[Tonspuzaums ceera.

TexHnueckue yCTpOMCTBA W TEXHOJOTHMYECKUE IPOLECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapar, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKECHUS CBETA.



NccenenoBanne npenomMiaeHus CBETa.

HabmroneHue moiaHoro BHyTPEHHEr0 OTpakeHusl. MoJienb CBETOBOJA.

HccnenoBanne xXoma CBETOBBIX IIYYKOB 4YEpe3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKpOCKOIIA, TEIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGnronenue 1BETOB TOHKUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiuinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HabGmonenue nucnepcuu cBera.

Ha6monenue noisipu3anuu cBeTa.

[IpumeHeHune noasipou0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, npaKkmuKym.

N3mepenue nokazaress NpeJoMIIeHUs CTEKIA.

UccnenoBanne 3aBucuMOCTH (HDOKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
IpuMepe KUIKUX JTUH3).

N3mepenune HoKycHOTro pacCTOSHUS paCcCEUBAIOIIMNX JIHH3.

[Tony4yenune n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKalia U JTUH3bI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNeCKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOISIPU3AINH CBETA.

N3ydeHne nonsipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPUKA.

N3yuenue nnTepdepenHinm 1a3epHoro U3IyuyeHus Ha IBYX MIETIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenopanue qudpaKkImOHHOTO CIIEKTpA.

N3mepenne qivHbl CBETOBOUM BOJIHBI.

[Tony4yeHue crekTpa U3Iy4eHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIIUOHHOM
PELIETKH.

Pa3znesn 6. OcHOBBI cienMAILHON TeOPUH OTHOCUTEJIbHOCTH.

['pannnpl  NPpUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  llocTtynatsl
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBai. lIpeoOGpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENIBHOCTh OJIHOBPEMEHHOCTH. 3aMeJieHUe
BPEMEHHU M COKPALCHUE JJIUHBI.

DHeprus U UMNYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBsA3bp MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHULIbI. DHEPTUs
ITOKOSI.



TexHu4eckre YCTPONCTBA U TEXHOJOTMUYECKHE IPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, 1a0OpaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W HDHEPIHUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusim TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyaiusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenienus: Buna. I'unores3a [lnanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMNTYJIbC (POTOHA.

dotorpdext. OnbiThl A. I'. CroneroBa. 3akoHbl GhoTodddexra. YpaBHEHUE
OiinmreitHa st potodddexra. «Kpacnas rpanuna» porodddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONIYI0 W aOCOMIOTHO OTpakarollyro moBepxHocTh). OmbiTer [1. H.
JleOeneBa.

BonnoBbie cBolicTBa yactul. Bonubl ge bpoiins. JlnuHa BosiHb! ne bpousd u
pasMmepsl 00JacTH JIOKAJIM3AllMU JABUXKYIIEWCs yactunbl. KopmyckynspHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJIIax.

Crneunduka usmeperuit B Mukpomupe. COOTHOIICHHS] HeomnpeaeaEéHHOCTe!
I'eiizenbepra.

TexHudeckne yCTpPOMCTBA W TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTOAATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas OaTapes,
CBETOIUO/.

Jemoncmpayuu.

®doTor(pheKT Ha YyCTAaHOBKE ¢ IMHKOBOMW TIACTHHOM.

Hccnenoranne 3akoHOB BHemHEro ¢hoTo3ddexra.

UccnenoBanne 3aBUCMMOCTH  CONPOTUBICHHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue ¢poTope3nucTopa.

N3mepenue nocrosaaoi [Imanka Ha ocHOBe HcciieoBanus GoTodddhexTa.

NccnenoBanne 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOAUO/ OT HAMPSIKECHHUS.

Tema 2. @usuxka amoma.

OneITEl MO HCCIENOBAHHUIO CTpOoeHUs aToMma. I[lnanerapHas Mojens aToma
Pezepdopna.

[Toctynarsl bopa. U3nydyenue u norjioiiernue (OTOHOB MpH MEPEXOAe aToMa
C OHOTO YPOBHSI DHEPTUU HA APYTOM.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHU4YeCKne yCTPOMCTBA M TEXHOJOTMYECKHUE ITPOLIECCHI: CHEKTPAJIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue IJIMHBI BOJHBI TA3€PHOTO U3JTyUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmonenue nuHevyaToro cekTpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMAapHOTO BOJIOPOJAa M U3MEPEHUE
nocTtostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 31eMEHMAPHBLIX YACHUY,.

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucno sapa. M30Tomsl.

PanmnoakTuBHOCTh. Anb(da-pacnan. DNEKTPOHHBIM M TO3UTPOHHBIN OeTa-
pacnan. ['amma-nu3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnajaa. PaanoakTUBHBIE H30TOIBI B IPHUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO H3IYy4YEHHUs. BiusHuE paJrOaKTHBHOCTH HA KHUBBIC
opranu3Msbl. EcrecTBenHbid hoH uznydenus. Jlozumerpus.

DHeprusi CBsI3M HYKJIOHOB B siipe. Snepubie cuiibl. JledexT maccsl sapa.

Snepubie peakuuu. [enenne u cuntes saep. Anepusie peaktopsl. [IpoOiaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CHUHTE3a. OJKOJIOTUYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPIETUKH.

Mertozasl perucTpaluuy U UCCIEI0BaHUS AIEMEHTAPHBIX YaCTHII.

OyHAaMEHTaJIbHbIE B3aUMOJCUCTBUS. bapuoHBI, ME30HBI M JICNITOHBL.
[IpencraBnenue o CtangapTHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

O®uzuka 3a npeaenamu CrangapTHo Moaenu. TéMHas maTepuss U TEMHas
JHEprus.

EnunctBO przndeckoit KapTHHBI MHpA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: TO3UMETpP, Kamepa
Bunbcona, siaepHBIi  peakTop, TEPMOSAEPHBIM peakTop, aroMHas Oomo0a,
MarHUTHO-PE30HaHCHAsi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (10 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4acTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. lIpuKiIagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
acTpoHOMHH. [IprUMEHUMOCTh 3aKOHOB (U3UKUA JJIsi OOBSCHEHUS MPUPOJbBI
KOCMHYECKUX 0OBEKTOB.

Metonbl acTpOHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAANOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUSI.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sipKue 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH)KEHUE.

Conneynas cucrema.

Connue. ConHeunasi akTuBHOCTh. MIcTounuk 3Hepruu CoJiHIla U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. /[narpamma «CreKTpalibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW IMOCIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IOCJIEA0BATEIbHOCTU. BHYTpeHHEE CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Boitonu CojHLa U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'amaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku v kBazapbl. UEpHBIE ABIPHI B AlIpax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopust bosibioro B3peiBa. PenmnmkToBOE H3ITyUYEeHUE.

Macmrabnas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUMU.

Yuenuueckue nabnwoenus.

HaGmronenus 3B€3qHOr0 HeOa HEBOOPYXKEHHBIM TJIa30M C MCIOJIB30BAHHEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsT OTPEeeHHs TOJI0KEeHHsSI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/uss CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonenuss B Tenmeckon JIyHBI, IUTaHET, TYMaHHOCTEHM H 3BE3THBIX
CKOILICHUH.

Du3nYeCKU MPAKTHKYM.

Cnioco0b1 m3MepeHus: GU3NIECKUX BEIMYUH C UCIIOIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOJIOTHBIE M OTHOCUTEIIbHBIE TTOTPEITHOCTH U3MEPEHUN (DU3UIECKUX BEIIMYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHMOCTEU
¢u3nUecKknX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp H3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3feliax «YUYEHUYECKUH  SKCIEPHUMEHT,
nabopaTtopHbie padOThl, MPAKTUKYM).

0O0o0maomee MOBTOPEHUE.



O6o0uieHne U cucTeMaTU3alMsl COAEpKaHUS pa3iesioB Kypca «MexaHukay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoauHaMuKay, «Konedanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznkay», «3IEMEHThl ACTPOHOMHH U aCTPOPUIUKI.

Ponr ¢u3ukm w  acTpOHOMUHM B DKOHOMHUYECKOM, TEXHOJOTUUYECKOM,
COLIMAJIBHOM U ATHUYECKOU chepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (HPU3UKU
Y aCTPOHOMMM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYCHUE OIUCATEIIBHOU,
CUCTEMATU3UPYIOIIEeH,  OOBSICHUTENbHOM M  MPOTHOCTHYECKOW  (DYHKIMIA
¢uznueckoit Teopuu, poiib GU3MUECKON Teoprur B (POPMUPOBAHUM MPEACTABICHUM
0 ¢u3MUeCcKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUI O PUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYIIECTBIISIETCS] C YYETOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemmusie noHaAmMuUA, C6A3AHHBIE C UIYUEHUEM MEMO008 HAYUHO20
no3HanusA: SABIICHUE, HAay4HbIH (DakT, rumnoresa, (pusmyeckas BeIWYMHA, 3aKOH,
Teopus, HaAONIOJCHUE, OKCIEPUMEHT, MOJCIMPOBAaHUE, MOJEeNb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPEHUH, U3MEPUTEBHBIC TPUOOPHI, IUGPOBas Ta00paTOPHSI.

Mamemamuka: pelIEHUE CHCTEMBbl YpaBHEHHI. TpUroHOMETpUYeCcKHe
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIECTBO. BEKTOPBI M MX NPOEKUHUH HA OCU KOOPIAWHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 3nMeMeHTapHBIX (QyHKIUN. [Ipu3Haku mnogo0ust TPEYroJbHUKOB,
ompeiesIeHHE TUIONIAAu TUIOCKUX GUTyp U 00BhEMA Tel.

Buonozua: »nextpuyeckue SIBICHHS B KUBOW Mpupoze, KoneOaTrenbHbIe
IOBWKEHHUS B JKMBOM TMPUPOJE, DSKOJIOTMYECKHME PHUCKH TIpU MPOU3BOJCTBE
AIEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXAIIIEeW  Cpelsbl,
yJIBTPa3ByKOBasl JMAarHOCTHMKAa B MEJIWLMHE, ONTUYECKUE SBICHUS B KUBOMU
IIPUPOJE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTypa TBEPIBIX
TEJN, MEXaHM3Mbl OOpa30BaHMs KPUCTAJUIMYECKONM pEHIETKH, CIEKTPaJIbHBINI
aHaIN3.

I'eocpagpua: wmarautHble TIONIOCA 3€MJIM, 3alleKW MAarHUTHBIX Py,
doTochEMKaA 3eMHOM MOBEPXHOCTH, cericMmorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUTaTENlb SJKOOH, reHepaTop NMEPEMEHHOIO TOKA, MHAYKIMOHHAs Ie4b,
JIMHUM 3JIEKTpoNepead, 3IEKTPOABUraTeNb, pajap, paIuonpUEMHHK, TEIEBU30p,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COMHEYHas Oarapesi, CIyTHUKOBbBIE
MIPUEMHHKHY, SIICPHAsA SJHEPTEeTUKA U DKOJIOTNYECKUE aCIIEKThI €€ pa3BUTHA.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUMSA ITPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUS Yy4yeOHoOro mnpeaMera «Duzukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYaOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEHW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanv3alii OCHOBHBIX HaIlpaBICHUU
BOCIIUTATEIBLHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTH:

IPAKAAHCKOT0 BOCIIUTAHMSL:

e CcPOPMHUPOBAHHOCTh TPAKJAHCKOHW  IMO3UIMU  OOydYalolmerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 0O0IIECTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTHUUECKUX U
JIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAXKIAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHON
Opra”u3anuy;

e YMEHHE B3aMMOJCHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTbH K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHUSA:

e chOpPMHUPOBAHHOCTH POCCUNCKOU TpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOILICHUE K TI'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHKECHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMUS,;

e CIIOCOOHOCTh OIICHHBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

3CTETHYECKOr0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAYy4YHOTO
TBOPYECTBA, MPUCYIIETO (HU3NYECKOUN HayKe.

TPYAOBOI'0 BOCIIUTAHUSA:



HMHTEPEC K Pa3IMYHbIM cdepaM NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (QU3NKOW W TEXHUKOW, YMEHHE COBEpIIAThH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun u peanru30BbIBaTh COOCTBEHHBIE
KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €aMOOOpa3OBaHUIO B
00yacTH (GU3HKHU Ha TPOTSHKCHUH BCEH KU3HHU.

IKOJIOIrH4€¢CKOIro BOCIIMTaHUA:

c(OpPMHUPOBAHHOCTh HKOJIOTUYECKON KYJIbTYpbI, OCO3HAHHE TJI00aTBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYUIECTBIICHUE JIEMCTBUM B OKPYXKAKOUIECH Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEJIOBEUYECTBA;

pacliMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMA

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAaHUE IIEHHOCTU HAYYHOW [ESITEIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3ydeHus (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEeATEIIbHOCTh UHIUBUAYAIIBHO U B IPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUA
Ba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOSITETFHO ~ (OPMYIUPOBATh M aKTyaJIW3UpOBaTh  IMPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

OTIPE/ICTISATh e JEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH HX
JTOCTHKCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHBOPEUYUS B pPacCMaTpUBAEMBIX
(bu3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBbI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTePHAbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATH COOTBETCTBUE
PE3YNIBTATOB EJSIM, OIEHUBATH PUCKHU MTOCJIEICTBHIA JIEATETLHOCTH,
KOOPJMHUPOBATh W  BBIOJHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBI/IﬂI

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUCH, KITFOYEBHIMHU MOHITHUSIMU U METOJaMU
bu3nYecCKol HAyKH;



BJaJE€Th  HABbIKAMH  y4e€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3UKU, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHUs 3a7ady  (PU3NYECKOro
coJiep KaHus, TIPUMEHEHHIO Pa3IMYHBIX METOOB ITO3HAHMUS;

BJIAJETh BHUJIAMHU JCSATEIBHOCTH IO TMOJYYCHUIO HOBOI'O 3HAHUS, €ro
UHTEPIIPETAIINH, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3IUYHBIX yUCOHBIX
CUTyallusIX, B TOM YHCJIE MPU CO3JaHUU YYCOHBIX IMPOEKTOB B 00JIACTH
buzuKy;

BBISBJIATh MPUYUHHO-CICACTBEHHBIC CBS3W M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh THIOTE3y €€ penieHus, HaxOAuUTh apryMEHTBl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPKIACHUH, 3a7aBaTh MapaMeTPbl U KPUTCPUU
pEIICHHSI;

aHAJTM3UPOBATh TIOJIYUYEHHBIE B XOJI€ pEIIeHUs 3aJauyd pe3yJIbTaThl,
KPUTHYECKU OIICHUBATh MX JIOCTOBEPHOCTD, IIPOTHO3UPOBATH N3MCHCHHUE B
HOBBIX yCIJIOBHUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
JEATEITBHOCTH, B TOM YHUCJIC MPU U3YYCHUU (HU3UKU;

JaBaTh OIICHKY HOBBIM CHUTYAIlUsM, OIICHHUBATh IPUOOPETEHHBIN OIIBIT;
yMETh TIEPEHOCUTHh 3HAHUA 10 (U3MKE B TMPAKTUYECKYIO 001acTh
KU3ZHEEATEIHbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJICH, NPEIaraTh OpUrHHAIBHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH POOJIEMBI U 33/1a4H, JIOMYCKAIOUIME abTePHATUBHbBIC PEIICHMUS.

Pab6ora ¢ undgopmanmei:

BJIa/IeTh HABBIKAMHU TOJYy4YeHUsT MHPOpMaluu (PU3NYECKOTO COAECp>KaHUsA
U3 HCTOYHMKOB PA3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3AIMI0 M HHTEPHpETalni0 HH(QOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIOJIB30BAaTh CPENCTBA HH(POPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B  PEHICHUM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJICHUEM TPEeOOBaHUN HPrOHOMUKH,
TEXHUKW O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MYECKOTO COJEPKaHWS B PA3NHYHBIX (popmaTax ¢
y4€TOM Ha3HaueHus HHQPOpMAlMU U UEJIEBOM ayIUTOPUHU, BbIOUpas
ONTUMAIbHYIO (OPMY MPEACTABICHUS U BU3yaIU3aLIUH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISITh OOILIEHWE Ha Yypokax (HU3MKM U BO BHEYPOUHOMU
NeSATENbHOCTH;

pacno3HaBaTh NPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4arhb
KOH(JIUKTBIL;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOM U
UHAUBUAYaTbHON pabOThI;

BbIOMpATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBUH C yuy€TOM OO0IIMX
MHTEPECOB U BOBMOXKHOCTEH Ka)/I0Tr0 WieHa KOJIJIEKTUBA;

OpUHUMATh I€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BbIBATH U
KOOPJUMHUPOBATh JIEUCTBUS MO €€ JAOCTHIKEHHUIO: COCTaBISATh IUIaH
NEUCTBUH, pacnpeiensiTh pojid ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYXKAATh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICHMBATh KaueCTBO CBOETO BKJIAJla M KAXKIOTO y4aCTHHKA KOMaH[bl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE MPOEKTHI, OLIEHUBATh HJAEH C TMO3UIMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMUYECKOE IIOBEJEHUE B Pa3IMYHBIX
CUTyallUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUeOHbIe AeilicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYLIECTBIIATh  IMO3HABATEIBHYIO JE€ATEIIBHOCTh B
obrmacth (GU3NKA U aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyTHpoBaTh COOCTBEHHBIC 3a1aUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX U KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTCHH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TpeAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHNH;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAHUIMH B 00JacTH
(¢U3HKHU, TOCTOSTHHO TOBHINIATH CBOW 0OpA30BaTENbHBIM M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTEJIJICKT:



JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B I€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEISAM;

BIAJ€Th HABBIKAMU T[IO3HABAaTEIbHOW pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh MPUEMBI pedJIeKCUU [JIsi OIEHKH CHUTyallud, BBIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHMBATh PUCKM U CBOCBPEMEHHO NPUHUMATH PELICHUS MO HX
CHIKEHHUIO;

MIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

NpUHUMATh Ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

MIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONTHOKH.

B mporecce A0CTHXKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHUSI MPOTPAMMBI I10
duszuke Ui ypoBHS cpeAHero ooOimero oOpa3oBaHUs Yy  00ydarouImxcs

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, e ATNOoJIararomnii
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHHUA,  BKJIIOYAIONIETO  CHOCOOHOCTh  TOHMMATh  CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHOM
AMOIMOHAILHOM c(epbl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJTUPOBAHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEICHUE, CIOCOOHOCTh aTaNTUPOBATHCS K
HMOIIMOHATFHBIM W3MEHEHHUSIM U TPOSIBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHUE K IOCTHXKEHHIO 1NN
U YCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBAThH, UCXOMS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKJIIOYAIOMIEH CIOCOOHOCTh TMOHMMATh  AMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

CONMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBATh
OTHOMICHUS C JAPYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEPEC U
paspeniaTh KOH(JIUKTHI.

INPEAMETHBIE PE3VJIbTATDI



K koniy oOyuenuss B 10 knacce mpenMeTHbIE pPe3ysibTaThl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUTUXCS YMEHUIM:

MOHUMATh POJdb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOH,
AKOJIOTHYECKOM, COIMANbHOM M ATUYECKOM cdepax AesITeIbHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAay4YHON KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENbHON U
NPOTHOCTUYECKOW  (YHKIUN  Qu3Mueckol Teopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKUA U TEPMOJUHAMHKHU, POJIb (PU3MUECKON TEOPUHU B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

pazniuyath YCJIOBUS TNPUMEHUMOCTH Mojeied (u3nyeckux Teln u
IpolLeccoB (sIBIEHUMN): HHepLHalbHAasg CcHCTeMa OTCYETa, abCOJIIOTHO
TBEPAOE TENO, MaTepuaibHas TOYKAa, PABHOYCKOPEHHOE [IBH)KEHUE,
CBOOOJIHOE majeHue, alOCONIOTHO ympyras jaedopmaius, aOCOIOTHO
yIpyroe u abCOJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUIKOCTU
U TBEPAOIro (KpPUCTAJUIMYECKOT0) Tella, UJIeadbHbIi ra3, TOUCUHBINA 3apsi,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

pa3nuuath yCJIOBHS (TpaHUIbI, 00JacCTH) MNPUMEHUMOCTH (HUINUECKUX
3aKOHOB, IMMOHUMAaTh BCEOOIMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHHMYECKHE TMPOLECCHl U  SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHUS U 3aKOHBl MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOTO JIBM)KCHHS, (POPMYJIbl KMHEMATHUKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpa3oBaHusi ['amuiess miisi CKOPOCTH U TEPEMEICHUS,
3akoHbl HbIOTOHA, TpPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUS HUMITYJIbCa U MEXaHMYECKOMN
SHEPTUH, CBsI3b PabOTHI CUJIBI C M3MEHEHHEM MEXaHHYECKOW JHEpruu,
yCIOBUSl pAaBHOBECUS TBEPAOro Tena), MPU HTOM HCIOJIb30BATH
MaTeMaTH4IEeCKOe BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHECHUS UMIIYJIbCA U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SIBICHUS, UCIOJIb3Ys
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBHKH U
TEpPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KUHETHUYECKOW DJHEPIrHed TEIUIOBOTO ABHXKEHUS M KOHIIEHTPALHMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHEH KHHETUYECKOU
SHEPrueu TEIIOBOTO JBMKECHUS €r0 YacCTHIl, CBSA3b JABJICHUS UACAIBHOIO
raza C KOHIEHTpaUMEd MOJEKYyJl U €ro TeMIIepaTypoi, YpaBHEHHUE
MenpneneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpaHEHMs PHEPIHM B TEIUIOBBIX MpPOIECccax), TP ITOM HUCIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHnneneeBa—Knaneipona;

aQHAJU3UPOBATh U OOBSACHITH DJICKTPUUECKUE SIBICHUS, WCHOJb3Ys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAMHAMUKH (3aKOH COXpPaHCHUS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kynomna, MOTEHIINATBbHOCTh
AJIEKTPOCTATUYECKOTO TMOJI, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBasi YCJIOBHUS MPUMEHUMOCTU 3akoHa Kyrona, a
TaKX€ TMPAKTUUECKHM BaXKHBIE COOTHONIEHHMS: 3aKOHbI Oma Uil ydacTka
Henu U JJIs 3aMKHYTOM SJIEKTpUYECKOW Lenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsl @apazaes A 31€KTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIHMYHHBI:
NEepEMEILEHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC T€JA U CUCTEMBI TEJI, CUJIA,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJIbHAS JHEpPrusi, KUHETUYECKas
SHEPrusi, MEeXaHW4yecKasi dHeprusi, padoTra CWIbI, LEHTPOCTPEMUTEIBHOE
YCKOPEHHME, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOIIHOCTb,
SHEPrusl B3aMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
HEprus ynpyrou jgedopmanud MPYKUHBI, KOJIUYECTBO TEIUIOTHI,
abcomoTHas TeMIiepaTypa Tena, paboTra B TEpMOIAMHAMUKE, BHYTPEHHSS
SHEPrus WACAIBHOTO OJHOATOMHOTO rasa, paldoTa UACAJIbHOTO Trasa,
OTHOCUTEJIbHAsl BIIAXKHOCTh Bo3ayxa, KIIJI wupeansHOro TtemioBoro
JIBUTATEJS; JJIEKTPUUECKOE I0JIe, HANPSKEHHOCTD AJIEKTPUYECKOrO I0JI,
HaIpsDKEHHOCTh TIOJIST TOYEYHOI'O 3apsiia WIM 3apspKEHHOrO 1iapa B
BAKyyM€ U B JHDJIEKTPUKE, MOTECHLUHAT 3JIEKTPOCTATUYECKOrO MOJIs,
Pa3sHOCTh  IMOTEHUMAJIOB,  JJICKTPOABMKYILAsl  CWjla, CHJa  TOKa,
HaIlpsDKEHUE, MOIIHOCTh TOKA, DJIEKTPUYECKass EMKOCTh IUIOCKOTO
KOHJICHCAaTOpa, CONPOTHUBJICHUE Y4YacTKAa LENU C II0CJIEI0BATEIbHBIM H
NapaJuIEIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUS IEKTPUUECKOrO MOJIA
KOHJICHCATOpa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKAaHUA  (PUBMYECKUX  SIBICHUM:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBWKCHUE YaCTUL[ BEIIECTBA,
TEIUIOBOE paBHOBecHE, OPOYHOBCKOE NBIKEHUE, nuddysus, ucrnapeHue,
KUIIEHUE U KOHJCHCAWs, IUIABJICHUE U KPUCTAJUIN3ALUs, HAITPABICHHOCTD
TEIUIONEPEIaut, 3JIECKTPU3ALMs TEJl, IKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

MPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHOW (PU3NUYECKON BEIIMYUHBI OT
OpYrol €  HCHOJb30BAHWMEM  MPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YIbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUAE TIpadUKOB C Y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IENaTh BBIBOIBI IO pe3ybTaTaM
HCCJICIOBAHMSI,;

MPOBOJUTh KOCBEHHBIC HM3MEPCHHS (U3UYCCKUX BEIMYHUH, TMPU OTOM
BBIOMpATh ONTHUMAJBHBI METOJ M3MEPECHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPEITHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJMUTE OIBITHI IO MPOBEPKE MPEITIOKECHHOW THUIIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh PKCIIEPUMEHTAIBLHYIO YCTAHOBKY, aHAJIM3UPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce IMPEIIOKCHHOU
TUIIOTE3HI;

co0roIaTh TpaBmiia 6€30MacHOro TPyia pU MPOBEACHUH HCCIIeTOBAaHUN
B paMKax y4eOHOTO DOKCIEpPHMEHTa, TMpakTUKymMa W  y4eOHO-
UCCIICIOBATEIbCKOH M TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a00OPATOPHOTO 000PYI0BaAHMS;

pemiath pacuy€THBIE 3aJa4d C SBHO 33JaHHOW W HESABHO 3aJJaHHOM
¢u3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBHUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil MojenH, OTBeUaroIllel TpeOOBaHUSAM 3aadu,
NPUMCHATHL  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU KMCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNIbTaThl U KOPPEKTUPOBATH METOIbI PEIICHHS C
y4€TOM TIOJTYYEHHBIX PE3yJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MpUMEHEHUs 3HAHWM U3
Pa3HBIX pa3[enoB Kypca (PU3MKH, a TaKKEe UHTErPAlMKA 3HAHUM U3 IPYTUX
IIPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
[IEMIOYKY PACCYKJIEHUHN C OTIOPOI Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHEC SBJICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA 1 OOBACHEHHS OCHOBHBIX
PUHIIMIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCHUHUCKUX W 3apyOCKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJEACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESITETPHOCTH YEJIOBEKA, CBS3aHHOW C (DU3MYECKUMHU TPOIECCAMH, C
MO3UIINN IKOJIOTUYECKON O€30MaCHOCTH, MPECTABICHUN O PAIIMOHATEHOM
MPUPOAOIIONB30BAHNN, & TAKKE€ PA3yMHOM HCIIONB30BAHUU JOCTHKCHUM
HAyKd W TEXHOJOTHUH JUIA JajdbHEHIIeTO pa3BUTHUS YEIIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3inyHble crocoObl padoThl ¢ MH(popmMalmeil (Hu3nIecKkoro
ColepKaHUsI C MCIOJb30BAHMEM COBPEMEHHBIX HMH()POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HWH(OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MPEeAbSBICHHUS Y4eOHOU H
HAyYHO-TNOMYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHMS U MHTEPIpPETALUN
uHbOpMAaLMK, TOJYYEHHOW M3 Pa3IMYHbIX HCTOYHUKOB, KPUTUUYECKU
aHAJIM3UPOBATh  MOJY4YaeMyl0  HMH(OpManMi© UM  OLEHUBAaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaM3a UCTOYHUKA UHPOpMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u N03HABaTEJIbHBIC YMEHUS
CaMOCTOATEILHOTO  NPUOOPETeHHs  HOBBIX 3HAHUM B Mpolecce
BBITMIOJTHEHUS IPOCKTHBIX U yU4eOHO-UCCIEA0BATEIbCKUX padoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAIIBHBIX pOJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CHUTYalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYIIIbI B PEIIEHHE pacCMaTpUBaeMOM TPOOIEMBbIL;

IPOSBIATh MOTHBALIMIO K Oyaymieil mpogecCuoHaIbHON JAESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPHIISL.

K xonny oOyuenust B 11 knacce mpenMeTHbIE pe3yJbTaThbl Ha YIIIyOJIEHHOM
YpPOBHE JOJIKHBI OTPAXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUMN:

MOHUMATh Ppoib (U3UKK B DIKOHOMHUYECKOM, TEXHOJIOTHUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax AesITeIbHOCTH YeJOBEKa, POJIb U MECTO
bU3UKM B COBPEMEHHOW HAay4yHOW KapTWHE MHpa, POJIb aCTPOHOMHUHU B
MPAKTUYECKON  JICSATCIIbHOCTH 4YEJIOBEKA MW  JAIBHECWIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTUU, 3HAUYECHHUE ONMMUCATEIbHOM, CUCTEMATU3UPYIONIEH,
OOBSICHUTEIPHON W TPOTHOCTUYECKOW (GYHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOJANHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, poiab GU3NUIECKON TEOpuu B (POPMUPOBAHUU TPEACTABICHUN O
duznueckor KapTUHE MHpa, MECTO (HU3MUECKOM KapTUHBI MUpa B 00IIEeM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUN O IPUPOJIE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA Mojeleld (u3udeckux Ten U
MPOILIECCOB  (SIBJIEHUI): OJHOPOJHOE JJIEKTPUYECKOE U OJIHOPOIHOE
MAarHUTHOE TOJIsl, TApMOHUYECKHE KOJeOaHusl, MaTeMaTUYEeCKU MasiTHUK,
WJICAUTbHBIN TMPYXWHHBIM MasTHHK, TAPMOHUYECKUE BOJIHBI, WICAIBHBIN
KoJIe0aTenbHbIi KOHTYp, TOHKAs JIMH3a, MOJICNIE aToMa, aTOMHOTO Si7Ipa |
KBAaHTOBOM MOJICIIH CBETA;

pas3inyath YyCJIOBHUS (TpaHULbl, O0JacTH) MNPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTtep (yHIAMEHTaJIbHBIX 3aKOHOB W
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAIIM3UPOBATh M OOBSCHATH AIEKTPOMATHUTHBIC MPOILECCH U SBICHUS,
UCTIONB3YSl OCHOBHBIC TIOJIOKEHHS H 3aKOHBI JJIGKTPOJWHAMHUKUA U
CHEeIMaTbHOM  TEOpUHM  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHUs
AIIEKTPUYECKOTO  3apsiga, cuiaa Awmmepa, cwina JlopeHma, 3akoH
JNEKTPOMAarHUTHOM  WHAYKUWMH, npaBwio Jlenma, cBa3p  OJIC
CAMOMHIYKIIMM B DJJIEMEHTE OJIIEKTPUYECKOW IEMH CO CKOPOCTHIO
U3MEHEHUS  CHJIbl  TOKA,  TOCTYJaThl  CHCNHaIbHOW  TEOPUU
OTHOCHUTEJIbHOCTH DUHIITCHHA);

aHAIIM3UPOBATh M OOBSICHATH KBAHTOBBIE TIPOIIECCHI U SBIICHUS, UCTIONB3YS
MOJIOKEHUSI ~ KBAaHTOBOW  ¢u3uMku  (ypaBHeHHME  DWHINTEeHHA  AJs
dororddexra, mnepBblii U BTOpod moctynatel bopa, npuHUUI
COOTHOILIEHUS HeonpeaenénHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsiI0BOTO M MAacCOBOTO YHCEN W DHEPTUH B SJEPHBIX PEaKIUsAX, 3aKOH
PaIMOaKTUBHOTO pacraja);

ONUCHIBaTh (PU3MYECKHE MPOIECCHl M SBJICHUS, WCIONB3YysS BEIMYMHBI:
HaNPsDKEHHOCTD AJIEKTPUIECKOTO TOJISA, MOTEHIIUAT JIEKTPOCTATHIECKOTO
NOJIsi, Pa3HOCTh TOTCHIIMANOB, OJJICKTPOABIDKYINAS CHJIA, WHIYKIUSI
MarHUTHOTO TIOJISi, MAarHUTHBIA TIOTOK, cuia Amrepa, WHAYKTHBHOCTH,
AJIEKTPOJIBIKYILAsl CHJIAa CAMOMHAYKLHH, SHEPrUs MAarHUTHOIO IOJIs
IPOBOJIHUKA C TOKOM, PEISITUBUCTCKUM MMIIYJIbC, TIOJHAs SHEprus,
SHEpPrusi MOKOsi CBOOOJHON 4YacTULbl, PHEPIUs U HUMIYJIbC (POTOHA,
MacCcOBO€ YHCJIO U 3apsij siipa, SHEPTUsl CBSI3U Apa;

OOBSICHATH  OCOOGHHOCTH  MpOTEeKaHWUs  (QU3WYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAsI MHIAYKIUS, CAMOUHIYKIUS, PE30HAHC, MHTephEpEeHLINs
BOJIH, Judpakuusi, JIuUCHepcus, IOJIHOE BHYTPEHHEE OTpaKeHUe,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
aqep, TraMMa-u3iydeHue sjep, (u3nyecKue MNPUHIUMBI CHEKTPATbHOIO
aHayu3a u paboThI Jlazepa;

OTIpe/EATh HANpPaBIEHUE WHAYKIMM MarHUTHOIO IOJS MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH HU300pakeHHE, CO3aBaeMOe INIOCKUM 3€pKajioM, TOHKOM JIMH301,
U PaCCUMUTHIBATh €TO XapaKTEPUCTHUKHU;

OPUMEHSATHh OCHOBOMOJATalolue aCTPOHOMHUYECKUE MOHATHS, TEOPUU U
3aKOHBI JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX IPOIIECCOB,
OPOUCXOASIINX B 3BE37aX, B 3BE3AHBIX CHCTEMaX, B MEXKTalaKTHUECKON
cpene; ABIKEHUSI HeOECHBIX Tell, IBOJIIOLNHU 3BE31 1 BeeneHHoi;
NOPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
WCIIOJB30BAaHUEM TMPSMBIX HM3MEPEHHUH, TPU ITOM KOHCTPYHMPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yabTaThl IMOJYYEHHOW  3aBUCUMOCTHU



(¢u3nuecKuX BEIMYMH B BHJAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTe  M3MEPEeHWH, JenaTh  BBIBOABI IO  pe3yibTaTram
WCCIICIOBaHMS;

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBAaTh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIA;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEJIOKEHHON THIOTE3bI: MIIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIM3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPeIOKCHHON
THITOTE3BI;

OIKCHIBATh METO/IBI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHU;
co0roIaTh TpaBmiia 6€30MacHOTO Tpyla MpU MPOBEJACHUH HCCIIeT0BAHUN
B pamMKax y4eOHOro DOKCIepUMEHTa, MpPaKTHKymMa ©  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOEKTHON JIEATENBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYIOBaAHMUS;

pemars pacuy€THbIE 3aJaddl C SIBHO 3aJaHHOW WM HESBHO 3a/IaHHOM
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWW aHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndyecKkue MOMENH, OTBEYAIOIIUE TPEOOBaHUSAM 3a7add, MPUMEHSTH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUECKUX TEOpHil
OpY  HCIOJNB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PAcYETHl HA OCHOBAHMM MMEIOLUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PELICHUS C YUETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTth KaueCTBEHHbIE 3aJauyd, TpeOyloulue NPUMEHEHUs 3HAHUNA U3
pa3HBIX pa3zenoB Kypca (QU3UKHU, a TAKKE MHTETpalli 3HaHUN U3 IPYTUX
IOPEeIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBATh JIOTHYECKYIO
LIEMOYKY pacCy>KICHUM ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U GU3HYECKHe SBICHUS;

UCTOJIb30BaTh TEOPETUYECKHE 3HAHMUS [UIsI OOBSICHEHUS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPONUCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

OPUBOAMTH MPUMEPHl BKJIaJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHAJIM3UPOBATh M OLIEHHWBATH MOCIIEICTBUS OBITOBOM M MPOU3BOICTBEHHOU
JESTeIbHOCTH YeNIOBeKa, CBSI3aHHOM ¢ (DU3MUYECKUMHU TMPOIECCAMH, C
HO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOIOTIONB30BAHIH, a TAK)KE€ Pa3yMHOM HCIOJIB30BAaHUHM JOCTHXKEHUN



HAYKA W TEXHOJOIMUA [ JAJbHEHIIETO Pa3BUTUSA YEIOBEYECKOIO
o011ecTBa;

MPUMEHATh pa3iuyHble crocoObl padboThl ¢ MH(popMalueil (Hu3nIecKkoro
COJICp’)KaHMsI C HCIOJB30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH, TP 3TOM HCHOJb30BaTh COBPEMEHHBbIC HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu W TpPEeAbsBICHUS y4eOHOW U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALIUU
uHopManuK, TMOIYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBaTh  MMOJydyaemMyl  MHGOpMalIMIO ©W  OIEHHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINY;

POSIBIISTH OpraHU3aIMOHHBIE | IO3HaBaTEJILHBIE yMEHUSI
CaMOCTOSITEJTLHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS TIPOCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINE C WCIOJHEHHEM pa3JIMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATH PAOOTY TPYIIIHI, PAIMOHATBLHO PACIPEACSITh ACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHUBATh BKJAJ KaXKJIOTrO W3
YY4aCTHUKOB IPYMIBI B PEIICHUE PacCMaTPUBAEMOM TIPOOIEMBI;

IPOSIBJISATh MOTUBAIIMIO K OyayIie npodecCHOHATbHONU MeATeIbHOCTH T10
CIIENUATBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3zaen 1. HAYYHBIA METO/I IIO3HAHUS ITPUPO/IbI
. bubnuoreka [JOK
1.1 Hay4Hnslil MeTO1 MO3HAHUS TPUPO B 2
https://m.edsoo.ru/f16b68d7
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemartuka 17 1 3 bubmorexa LIOK
https://m.edsoo.ru/f16b68d7
22 JluHaMuKa 14 1 4 bubmorera [IOK
https://m.edsoo.ru/f16b68d7
2.3 CraTtuka TBEpIOTO Tea 7 1 Eubmorexa HOK
https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.4 3aKOHbBI COXpaHEHHUSI B MEXaHUKE 11 1 hitps://m.eds0o.ru/f16b68d7
Hroro no pazneny 49
Pazpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
. bubmuoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 17 1 1 hitps://m.edsoo.ru/f16b68d7
3.2 TepMmoauHamuka. TermioBsie MallIMHbI 16 1 1 bubmorexa [IOK
https://m.edsoo.ru/f16b68d7
3.3 Arperartnble cocTosiHUA BemecTBa. da3oBbie 12 1 1 bubnuorexa [IOK




TepeX0 16l https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 45
Paznen 4. QJIEKTPOJAUHAMUKA
4.1 DIEKTPUYECKOE TT0JIe 24 bubmmorexa [TOK
https://m.edsoo.ru/f16b68d7
bubmmoreka [{OK
4.2 IT i i 2
OCTOSIHHBIN AJIEKTPUUECKUI TOK 6 3 hitps/m.edsoo.ru/f16b68d7
4.3 ToKM B pa3yIMuHbIX Cpenax 10 1 bubmorexa HOK
https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 60
Pa3aen 5. PU3NYECKUM TPAKTUKYM
5.1 Du3nIeCcKuil MPaKTUKYM 0 0 bubmorexa OK
https://m.edsoo.ru/f16b68d7
Hroro no pasgeny 0
Pa3znea 6. O0001maroee noBTOpeHue
6.1 Cucremaru3zanusi 1 0000IIEHUE U3YUCHHOTO B 4
' 10 kimacce
Hroro 4
PesepBHOE BpeMst 10 bubmorexa HOK
https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 15




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznen 1. DJIEKTPOJIUHAMUKA
1.1 MarunuTtHoe 1oJie 14 2 bubmmorera [JOK
https://m.edsoo.ru/39859¢f1
1.2 DIeKTpOMarHuTHask UHIYKIUS 15 1 1 bubmorexa OK
https://m.eds00.ru/39859¢f1
Hroro no pazneny 29
Pasznea 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHnudeckue KojieOaHus 12 3 bubmorexa OK
https://m.edsoo.ru/39859¢f1
2.2 DNeKTpOMarHUTHBIE KOJICOaHUs 16 1 bubmorexa OK
https://m.edsoo.ru/39859¢f1
)3 MexaHW4ecKue U JIEKTPOMArHuTHHIC 14 1 bubnuoreka [JOK
' BOJIHBI https://m.eds00.ru/39859¢f1
2.4 Onruka 25 1 3 bubmorera [JOK
https://m.edsoo.ru/39859f1
Hroro no pazneny 67

Pazgen 3. OCHOBBI CIIELIUAJIBHOM TEOPUM OTHOCHUTEJIBHOCTHU

3.1

Ocuosel CTO

5

bu6mmoreka [JOK
https://m.edsoo.ru/39859f1

Hroro no pazaeny




Pa3zgen 4. KBAHTOBAS ®PU3UKA
bubmuoreka [JOK
4.1 K - 7 12
OPTYCRYIAPHO-BOIHOBOM AyalHsM hitps://m.edsoo.ru/39859¢f 1
bubmmoreka [{OK
4.2 (6))
fsHia aroma 6 hitps://m.edsoo.ru/39859¢f 1
43 @du3MKa aTOMHOTO $/Ipa U 3JIEMEHTapPHBIX 20 bubnuoreka [JOK
' YaCTHUI] https://m.edso00.ru/39859¢f1
Hroro no pazgeny 38

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMUU U aCTPOPU3UKU 20 Bubnmorexa [IOK
https://m.edsoo.ru/39859¢f1
Hroro no pazneny 20
Paznen 6. ®U3HUYECKHUN MPAKTUKYM
. bu6mmoreka [IOK
6.1 DH3MIECKIH MPAKTHKYM 0 https:/m.edsoo.ru/39859%f 1
Hroro no pazneny 0
Pa3znen 7. OBOBHIAIOIIEE IOBTOPEHHUE
Cucremaruzanus 1 00o01eHne
71 MPEAMETHOTO COJIEP>KaHMs U OIbITa 6 bubnunoreka [JOK
' NESATETBHOCTH, PUOOPETEHHOTO TIPU https://m.edsoo.ru/39859f1
n3yueHuu kypca ¢pusuku 10 — 11 kmaccos
Uroro no pazgeny 6
Pasznen 8. HazBanune
Hroro 0
PesepBHOE Bpemst 5 bubnmnoreka [JOK




https://m.edsoo.ru/39859ef1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
[
‘:;11 Tema ypoxa Bcero Kontpobusie | Hpaxririeckie i[:;:el{l/lﬂ :)I;Ig)a[:())l.;l;feﬂbﬂble
padoTsbI padoThI pecypest

®dusznka — pyHIaMeHTaJIbHas HayKa o

| npupojie. HaydHbiii MeTo o3HaHUs U | bubnnorexa [JOK
METO/IbI HCCIIe0BaHUs (PU3NMUECKUX https://m.edsoo.ru/1beef346
BEJIMYUH
CriocoObl n3mMepeHust GpU3NIECKux

) BeMIHMH. AOCOITFOTHAS B 1 bu6moreka [IOK
OTHOCHUTEJBHAS MTOTPEIIHOCTU https://m.edsoo.ru/ca2def03
M3MepeHui PU3NYeCKNX BEITUUNH
Mexannueckoe asmxenue. Cucrema

3 orcueTta. OTHOCHUTEIIHLHOCTD | bubmuorexa [JOK
MEXaHU4eCKOro ABWKeHus. [Ipsimas u https://m.edsoo.ru/e9a52{02
oOpaTHast 3a/1a4ll MEXaHUKHU
Paaunyc-BekTop MaTepuaibHOM TOYKH,

4 €ro MPOeKIUH Ha OCH KOOPJIMHAT. | bubnuoreka [JOK
Tpaexropus. Ilepemenienne. CKOpoCTb. https://m.edsoo.ru/30a108a5
Nx npoekiuu Ha 0Ocu KOOpAUHAT

5 PaBHOMEpHOE NMpAMOJIMHEITHOE | bubnnorexa [JOK
JIBHKEHUE https://m.edsoo.ru/89ba7190

6 I'paduueckoe onucaHrue paBHOMEPHOTO | bubnuorexa [IOK
MPSAMOJIMHENHOTO JIBUKEHUS https://m.edsoo.ru/89ba7190

7 CrnosxeHune nepeMelieHni U CKOPOCTEH. 1 bubnuoreka [IOK




Pemenue 3amau

https://m.edsoo.ru/761d18aa

HepaBHoMepHOE 1BUKEHHE.
MrHoBeHHas1 CKOPOCTb. Y CKOPEHHE.
[IpsiMonIMHENHOE NBUKEHUE C
MIOCTOSIHHBIM YCKOPEHUEM

bubmmoreka [{OK
https://m.edso00.ru/a99549a7

I'padmyeckoe onucanme
prIMOJ'II/IHCI\/JIHOFO JABUKCHUS C
IMOCTOSIHHBIM YCKOPCHHUEM

bubmmoreka [IOK
https://m.edso0o0.ru/b7560bbf

10

Pemenne 3amau o teme "J[BrmkeHne ¢
ITOCTOSTHHBIM YCKOpeHueM"

11

CBoboaHoe majienne. Y CKopeHue
CBOOOHOTO ITaJI€HNS. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX TpaduKu

bu6moreka [IOK
https://m.edsoo.ru/f738109¢

12

JIBm>xeHue Tesa, OpOIIeHHOTO MO/
YTJIOM K TOPH30HTY

bu6mmoreka [IOK
https://m.edsoo.ru/71cbb4f5

13

Pemenne 3agau o teme " JIBmkeHue ¢
MTOCTOSTHHBIM YCKOPEHUEM CBOOOHOTO
nageausa"

14

KpuBonuneiitHoe nBuxenue. Iprxenue
110 OKPYXHOCTH. YTJIOBas U JIMHEWHAas
ckopoctb. [lepuosa u yactoTa.
LleHTpOoCTpEeMHUTEIIBHOE U TIOJTHOE
yCKOpEeHUe

bubnuoreka [JOK
https://m.edsoo.ru/33196fbe

15

Pemenne 3amau no teme "Knnematnka
TOYKH U TBEpAOro Tena'

16

KonTtponbHas paboTta o teme
"Kuuemartuka"

bu6mmoreka [JOK
https://m.edsoo.ru/1242132e




Jlaboparopnas pabota "M3ydenue

bubmuoreka [JOK

17 HEPAaBHOMEPHOTO JABMKEHUS C LEbIO
. " https://m.edsoo.ru/f6292f5f
OTIpeieJICHUsI MTHOBEHHOM CKOPOCTH
Jlaboparopnas padota "M3mepenue

13 YCKOPEHMS IIPU NPSAMOJIUHENHOM bubnuorexa [JOK
PaBHOYCKOPEHHOM JBWXEHUU 110 https://m.edsoo.ru/6960b6ef
HaKJIOHHOM TUI0CKOCTH"

JlabopaTtopHas pabota "U3yueHue
PaTOPHAA b v bubmmoreka [{OK
19 JBUKEHUS TeJa, OpOILIEHHOTO
\ https://m.edsoo.ru/d1ea2402
TOPU30HTAIIEHO
[IepBs1ii 3ak0H HproTOHA.

20 NHepupanpHbIe CHCTEMBI OTCUETA. bubnuoreka [IOK
[IpuHnmn otHOCUTENBHOCTH ["anmnest. https://m.edsoo.ru/5a9%e4a64
HewnnepuunaneHbie cCTEMBI OTCUETA

)1 Cuna. PaBHOA€MCTBYIOIIAS CUila. bubnuoreka [IOK
Bropoii 3akon HeroTona. Macca https://m.edsoo.ru/141d3837

2 B3aumopericteue Ten. Tpetuii 3akoH bu6mmoreka [IOK
Hprorona https://m.edsoo.ru/57dba505
ITpuanun cynepno3unuu cuil. Pemenne

P yiep bu6mmoreka [JOK
23 3a7a4 Ha TPUMEHEHHUE 3aKOHOB
https://m.edsoo.ru/bdf997tb
Hprorona
JlaGopaTtopHnas pabora "IIpoBepka
TUIIOTE3bl O HE3aBUCUMOCTH BPEMEHU
. bubmuoreka [JOK
24 JBUKEHHS OpyCcKa M0 HaKIIOHHOU
https://m.edsoo.ru/0b34db84
MJIOCKOCTH Ha 33JJaHHOE PAaCCTOSIHUE OT
ero maccol"
)5 3aKOH BCEMUPHOTO TATOTEHHUSL. bubnunoreka [JOK

OKBHBaJCHTHOCTD FpaBHTaHHOHHOﬁ u

https://m.edsoo.ru/9aba2b0a




MHEPTHOM Macchl

Cuna TsKeCTH M YCKOpEHHUe

bubmuoreka [JOK

26
CBOOOHOTO TIAICHUS https://m.eds00.ru/22757{26
JIBrkeHME HEOCCHBIX TET U UX
bubmmoreka [{OK
27 HCKYCCTBEHHBIX CIIYTHUKOB. [lepBas
https://m.edsoo.ru/11abfa0a
KOCMHYECKasi CKOPOCTh
JlabopaTtopHas pabota "U3yueHue
paToprazt p i bubmmoreka [{OK
28 JBAKEHHUS TEJIA 110 OKPYKHOCTH €
. " https://m.edsoo.ru/bcf53514
MOCTOSTHHOM 10 MO0 CKOPOCTHIO
bu6mmoreka [IOK
29 Cuita octH. 3akoH ['yka. Bec Temna
W13 YHpYFOCTH. SaKoH & ¥k et https://m.edsoo.ru/0ae2cd84
30 JlabopaTtopHnast pabota "U3mepenue bubmuotexa [JOK
YKECTKOCTH MPYXUHBI" https://m.edsoo.ru/b55b81al
Cuna tpenus. [Ipupoaa u BUzIbI CUI bubmorexa HOK
31 eHI ’ https://m.edsoo.ru/1fa86499
P https://m.edsoo.ru/2ch29676
0 JlaGopaTtopHnast paborta "3mepenue bubnuoreka [JOK
ko3 duimenTa TpeHUS CKOIBKCHUS" https://m.edsoo.ru/b83b1607
13 KonTtponbHas paboTa o treme bubnuoreka [JOK
"Jlmnamuka" https://m.edsoo.ru/9f5a574¢
Nmiynsc MaTepuanbHOM TOUKH.
bubmuoreka [JOK
34 NMiynbc cuiibl 1 UISMEHEHHE UMITYJIbCa
https://m.edsoo.ru/4bb8294b
Tena
bubmuoreka [JOK
35 3aKOH COXpaHEHUs UMITyJIbCa
https://m.edsoo.ru/13f0a221
bu6mmoreka [JOK
P
36 CAKTHBHOC ABIDKCHHC https://m.edsoo.ru/13f0a221
37 Pemenue 3amau bubnmuoreka [JOK




https://m.edsoo.ru/f7706d63

Mexanunueckasi paboTa U MOLTHOCTb.

bubmuoreka [JOK

38 DHeprus https://m.edsoo.ru/913974c7
Kunernueckas sneprus. Teopema 00
39 W3MEHEHUH KMHETUYECKOW SHEPTruu bubmmorexa [OK
. https://m.edsoo.ru/9a5e2e74
MaTepUaIbHON TOUKHU
40 TloTennumannHBIE U HEMOTEHIIMATILHEIE bubmmoreka [{OK
cwisl. [loTeHmanbHas sHEprus https://m.edsoo.ru/554bafcc
41 Pemenue 3amau
4 3aK0oH COXpaHEHHUs MEXaHUYECKOU bubmuorexa [JOK
DHEPIruu https://m.edsoo.ru/fS7b4e01
43 Pemenue 3agau
m KonTponbHas pabota no teme "3aKoHbI bubnuoreka [IOK
COXpaHEHUA B MeXaHUKe" https://m.edsoo.ru/474e7c4a
45 MoOMEHT CHJIBI OTHOCHTEIBHO OCH bubmuorexa [JOK
BpaieHus. [lnevo cumbl https://m.edsoo.ru/653d3459
46 VYcnoBust paBHOBECHS TBEPAOTO Tea. bubnuoreka [JOK
Buel paBHoBecus https://m.edsoo.ru/9aa79a7d
bubnuoreka [JOK
47 Pemterme saza https://m.edsogru/dclcaaco
JlaGopaTtopHas pabora "HccnenoBanue
48 ycno;)mi pIZIBHOEGCI/I}I TBépﬂor: Tena, bubmmorexa [TOK
" https://m.edsoo.ru/4a04f4{7
HUMEIOIETO OCh BPAIICHUS
49 Hasnenue. ['mapocraruyeckoe bubmuoreka [JOK
JOaBJICHUE https://m.edsoo.ru/a28aa7ad
bubnmuoreka [JOK
>0 Cuna Apxumernia https://m.edsocl)_.[ru/a28aa7ad
51 Pemenue 3amau




Pa3BuTune npenacraBieHuii 0 npupoie

bubmuoreka [JOK

52 Ter1oThl. OcHoBHEIE mTOJ10kKeHUsT MKT.
https://m.edsoo.ru/b0ad4445f
Huddysus. bpoyHoBckoe aBHKEHHE
Macca u pazMepsl MOJIEKYJT (AaTOMOB).
bubmmoreka [{OK
53 Komnnuectso Berecrsa. IlocrosHuas
https://m.edsoo.ru/c5b72ab7
ABoraapo
54 Pemenue 3agau
CrpoeHue ra3000pa3HbIX, )KUJKUX U
bubmmoreka [{OK
55 TBEPABIX TeJ. XapaKTep IABUKEHUS U
. https://m.edsoo.ru/c44d02e2
B3aMOIEHCTBHUS YaCTHIL BEI[ECTBA
56 Wneanbusiii ra3. OCHOBHOE ypaBHEHUE bubmuorexa [JOK
MKT https://m.edsoo.ru/1deb2367
57 Pemrenne 3amau
bu6mmoreka [IOK
58 TemnepaTypa U TEIJIOBOE paBHOBECHE
https://m.eds00.ru/0070d493
AOcoroTHas TeMIiepaTypa.
59 Temmeparypa - Mepa cpemHen bubmorexa LOK
patypa - Mepa cpel https:/m.edsoo.ru/14¢02d1f
KHHETHYECKON YHEPTUHU
60 Pemtenue 3amay Eubmorexa HOK
https://m.edsoo.ru/1531aba5s
bubmuoreka [JOK
61 YpaBHEHHE COCTOSHUS UICATBHOTO ra3a
https://m.edsoo.ru/8d12c¢328
62 T"a30BbIE 3aKOHEI Bubmiorexa OK
https://m.eds00.ru/68878d51
63 Pemenue 3amau
I'pacduueckoe npencrasienue
pad bed bubmuoreka [JOK
64 M30IPOIECCOB: U30TEPMA, U30X0Pa,

nzobapa

https://m.edsoo.ru/1344327b




65

Pemenue 3amau

JlaboparopHas paboTa

bubmmoreka [{OK

66 "DKcrnepuMeHTaNbHasl IPOBEPKa 3aKOHA
. " https://m.edsoo.ru/e0fe7e07
I'eii-JIroccaka
O06o01IeHne U cucTeMaTr3aus 3HaHU ! bubnuorexa [JOK
67 n n
o teme "OcHoBbl MKT https://m.edsoo.ru/09d12fd8
68 KonTponsHas paborta o teme "OCHOBBI bubnnorexa [JOK
MKT" https://m.edsoo.ru/13adad59
69 BuyTpenHss sHeprus
70 KonnuecTBo TemioTs u paboTa Kak bubmuorexa [JOK
Mepbl U3MEHEHHSI BHYTPEHHEN YHEPTUH https://m.edsoo.ru/b047alcd
bub6 OK
71 Buael Tenonepenaun nommorexa I
https://m.edsoo.ru/157b54cd
KonnuecTBo TemnoTel. TenmoéMKoCTh
bu6mmoreka [IOK
72 Tena. Y enpHas TEemoTa CrOpaHust
https://m.edsoo.ru/7ba67355
TOIJIMBA
73 JlaGopaTtopHnas pabdota "M3mepenue bubnuoreka [JOK
yACIbHON TEIUIOEMKOCTH" https://m.edsoo.ru/2f2faa61
74 Pacu€t xonuuecTBa TEIIOTHI IIPU bubnuoreka [JOK
TerJionepeaade https://m.edsoo.ru/1db5ad4e
. bubmuoreka [JOK
75 IlepBblii 3aKOH TEPMOJUHAMUKHA
https://m.edsoo.ru/d8098824
76 [IpuMeHeHue nepBoro 3aKoHa
TEPMOANMHAMUKH K U30IIpOLIECCaM
77 Pemienue 3agau
73 Bropoii 3ak0H TEpMOAMHAMUKH. bubnuoreka [IOK
HeobGpaTumocTs TpUpOIHBIX TIPOIIECCOB https://m.edsoo.ru/c6f4f464
79 [IpuHIMIIBI AENCTBUS TEMIIOBBIX bu6mmoreka [JOK




mamuH. KITJQ https://m.edsoo.ru/2e945513
20 MakcumanbHoe 3HaueHue KIT. [ukn bubmuoreka [JOK
Kapno https://m.edsoo.ru/fe3857b9
b K
81 Pemenue 3anau nommorexa O
https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKUE aCTIEKThI
2 HCIIOJIL30BAaHUS TEIJIOBBIX JIBUTaTENEH. bubmmoreka [{OK
TennoBoe 3arps3HEHUE OKPYKAKOLIEH https://m.edsoo.ru/9867aaa7
cpenbl
23 O06o01menre 1 cucTeMaTru3aus 3HaHUH bubmuorexa [JOK
1o Teme "OCHOBBI TEPMOJIMHAMUKHA" https://m.edsoo.ru/28d62b3f
84 KonTponsnas paborta no teme "OCHOBBI bubnuoreka [IOK
TEpMOAVNHAMUKHA" https://m.edsoo.ru/1b6e26¢5
[Tapoo6pazoBaHue 1 KOHIEHCAITHSI.
bu6mmoreka [IOK
85 Hcnapenue u kurneHue. Y aenbHas
https://m.edsoo.ru/6f8e6777
TEIJI0Ta MapooOpa3oBaHUs
26 Hacspimennsiit nap. JlaBnenue bubmuorexa [JOK
HACBILIEHHOTO Iapa https://m.edsoo.ru/f5¢17d02
87 Brnaxnocts Bo3ayxa Eubmorexa HOK
https://m.edsoo.ru/30ebbb79
JlaGopaTtopHas pabdorta "M3mepeHue
. bubmuoreka [JOK
88 a0COTIOTHON BIQXKHOCTH BO3/1yXa U
" https://m.edsoo.ru/6bla23b5
OIIEHKA MacChl IapOB B IOMEILLIEHUH
29 [ToBepXHOCTHOE HATSKEHHUE. bubnnorexa [JOK
KanunnspHeie saBieHus https://m.edsoo.ru/b42f1f97
bu6mmoreka [JOK
90 K
PHCTALITHHCCKHC 1 aMop(bele rena https://m.edsoo.ru/20a88a03
91 [InaBnenue u KpucTauIA3aLus. bubnuoreka [IOK




VYnennHad TeruioTa IUIaBiIeHU

https://m.edsoo.ru/6ee91e9f

92 MexaHn4ecKkrue CBOMCTBA TBEPBIX TEI Bubmmorexa LIOK
PA https://m.edsoo.ru/dalaab10
bubmmoreka [{OK
93 VYpaBHeHHE TEIUIOBOTO OanaHca
PABHCHHE TEILIOBOT . https://m.edsoo.ru/ab1521fb
bub OK
94 Pemenue 3amau nomoreka I
https://m.edsoo.ru/8ab7f40d
O06o01enre 1 cucTeMaTru3aus 3HaHU
" bubnnorexa [JOK
95 1o TeMe "ArperaTHble COCTOSHUS
" https://m.edsoo.ru/0b52575¢
BemecTa. da3oBeie epexo bl
KounTponbHas pabota o teme
96 "ArperatHbie COCTOSIHHS BEIIECTBA Bubnmorexa [IOK
P | t ) https://m.edsoo.ru/7dc2a739
®azoBbIE IEPEXOBI
97 DIIeKTpU3aus Tell U €€ MPOSBICHUS. bubnuoreka [IOK
DIIEKTPUYECKUI 3apsiz https://m.edsoo.ru/1aff445f
DJIeMEHTapHBIN ANEKTPUUECKUHN 3apsijl.
bu6mmoreka [IOK
98 3aKOH COXpAaHEHUS AIEKTPUUECKOTO
https://m.edsoo.ru/f49afd24
3apsa
99 BzaumoperictBue 3apsinoB. Toueunbie bu6mmoreka [JOK
3apsbl. 3akoH Kynona https://m.edsoo.ru/445b7746
bubmuoreka [JOK
100 Permrenue 3agau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
101 Onekrpuyeckoe nose. Ero neiictBue Ha bubnunoreka [JOK
DJIEKTPUUYECKUE 3apAbI https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTD 2JIEKTPUYECKOTO MOJIS.
R bubnmuoreka [JOK
102 JInHuu HanpsAKEHHOCTH

QJICKTPUYCCKOTO IT0JIA

https://m.edsoo.ru/3dac6957




[Tosie Toueunoro 3apsaa. [lose

bubmuoreka [JOK

103
PaBHOMEPHO 3apsKEHHOU cephl https://m.edsoo.ru/b297b5c3
bubmmoreka [{OK
104 I1 CyIIepIIO3 oJen
PHHIMIT CYHEPHOSHIIH HOACH https://m.edsoo.ru/Ocfe4abe
bub OK
105 Pemenue 3amau nomrotexa [
https://m.edsoo.ru/5a582263
106 [IpoBOAHUKH B 3IEKTPOCTATHYECKOM bubnuorexa [JOK
noJie. YCaoBHU€E paBHOBECHS 3apsiJI0B https://m.edsoo.ru/32405eab
107 JIMDIIEKTPUKY U NIOJIYIIPOBOIHUKH B bubnnorexa [JOK
3JIEKTPOCTATUYECKOM T10JIE https://m.edsoo.ru/060ebabs
108 [TorenumansHast 3HEPTUS 3apsaa B bubmuorexa [JOK
3JIEKTPOCTATUYECKOM T10JIE https://m.edsoo.ru/af5fa389
TloTenmmansrHOCTE
bu6mmoreka [IOK
109 3NEKTPOCTATHUYECKOTO MoJjsl. Pa3HOCTh
https://m.edsoo.ru/80021447
MMOTEHIMAJIOB U HANPSKEHNE
CBs13b HAaPSHKEHHOCTH TOJISL U
bu6mmoreka [IOK
110 Pa3HOCTHU MOTEHIIMAIOB JJIsI
https://m.edsoo.ru/df7a6838
3NEKTPOCTATUYECKOTO MOJIS
111 Pemrenue 3agau
Konpaencarop. D1eKTpoEMKOCTD
N bu6mmoreka [JOK
112 KOHJIEHCATopa. DJIEKTPOEMKOCTD
https://m.edsoo.ru/845b4£73
IJIOCKOTO KOHJIEHCATOpa
113 ITapannenbHOE cCOeTMHEHNE bubnunoreka [JOK
KOHJEHCATOPOB https://m.edsoo.ru/d11e8ce7
114 [TocnenoBarenbHOE COEAMHEHUE bubnmuoreka [JOK
KOHJEHCATOPOB https://m.edsoo.ru/1€992920
b K
115 OHeprus 3apsHKEHHOI0 KOHAEHCaTopa nomorexa LO

https://m.edsoo.ru/73a34f18




bubmuoreka [JOK

116 Pemenue 3anau https://m.edsoo.ru/5tb2acb5
https://m.edsoo.ru/27434040
117 JIBMKEeHHE 3apsy)KEHHOM 4acTULBI B bubnuorexa [JOK
OJTHOPOJHOM JJICKTPUYECKOM I10JIE https://m.edsoo.ru/8341d6ac
118 Pemenue 3anau
119 O060061eHre u cucTeMaTu3alus 3HaHul bubnuorexa [JOK
o Teme "DneKTpocraTuka" https://m.edso0.ru/5752603f
120 KonTponsHas pabora no teme bubnnorexa [JOK
"Onexrpocraruka" https://m.edsoo.ru/cefe90e9
Cuna toxka. [TocTossHHBIN TOK. Y CIOBUA
bu6mmoreka [IOK
121 CYILLIECTBOBAHUS IIOCTOSHHOI'O
https://m.edsoo.ru/233311b5
ANEKTPUIECKOTO TOKA
122 Onexrpoasmxkymas cuna (3C). bubnuoreka [IOK
Hanpsixenne https://m.edsoo.ru/0839al15
123 3akon OMa Jyis ydacTKa LETH. bubnuoreka [IOK
DIJIEKTPUYECKOE COMPOTHUBIICHUE https://m.edsoo.ru/f14f251e
124 Pacuet conpoTuBieHUs MPOBOIHUKA. bubnuoreka [JOK
VY enpHOo€e CONpOTUBIICHUE https://m.edsoo.ru/95fcdf51
JlaGopaTtopHnas pabdorta "3mepenue
PATOpHAA P P bu6mmoreka [JOK
125 YEIBHOTO CONTPOTUBIICHUS
" https://m.edsoo.ru/2b179d98
IIPOBOTHUKOB
bub K
126 Pemienne 3amau uommorexa T10
https://m.edsoo.ru/437t8300
127 Onexrpuueckue nenu. CoequHeHns bubnuoreka [IOK
IIPOBOJHUKOB https://m.edsoo.ru/236f7e07
JlaboparopHas paboTa
128 paTopHasi p

"HOCJ’IGI{OB&TCJ’ILHOC U MMapaJiieJIbHOC




COEJIMHEHUE NTPOBOHUKOB"

129 Pemenue 3anau
130 3akon OMa Jyist TOJTHOM (3aMKHYTOM ) bubnuorexa [JOK
AIEKTPUYECKOM LETH https://m.edsoo.ru/221f40fb
b K
131 Pemenue 3anau nommorexa 110
https://m.eds00.ru/3580b679
JlabopaTtopHnast pabota "N3mepenue
132 O/1C u BHYTPEHHETO CONIPOTUBIICHHUS
HMCTOYHHUKA TOKA"
133 HcTouHnkH TOKa, X COSTUHEHUS
134 Pacu€t pa3BeTBIEHHBIX IIEKTPUUECKUX bubmuorexa [JOK
uenei. [Ipasuna Kupxroda https://m.edsoo.ru/1794cf37
b K
135 Pemtenue 3amay nomorexa O
https://m.edsoo.ru/3881b469
136 PaboTa 1 MOIITHOCTH AIIEKTPUUECKOTO bubnuoreka [IOK
TOKa https://m.edsoo.ru/a3605c5¢
bu6mmoreka [JOK
137 P
clieHie saat https://m.edsoo.ru/676 1bfOf
bu6 OK
138 3akoH J[xoyna —Jlenua nommorexa I1
https://m.edsoo.ru/a3605c5c¢c
139 Pemienue 3agau Bubmiorexa OK
https://m.eds00.ru/6761bfOf
140 KopoTtkoe 3ambikanne bubmorexa HOK
https://m.edsoo.ru/546£5632
bu6mmoreka [JOK
141 Konpaencarop B ienu nNoCTOSTHHOTO TOKa
https://m.edsoo.ru/35368{3e
142 Pemenue 3aga4 no teme "3aKoHbI bubnmuoreka [JOK

HOCTOSIHHOT'O TOKa"

https://m.edsoo.ru/a7340a29




143 Pemenue 3amad o reme "3aKoHBI bubmuoreka [JOK
MOCTOSTHHOTO TOKa" https://m.edsoo.ru/744261b8
144 Pemenne 3amad mo reme "3aKoHBI bubmmoreka [{OK
MOCTOSTHHOTO TOKa" https://m.edsoo.ru/eb5d4687
145 O06o01IeHne U cucTeMaTr3aus 3HaHU ! bubnuorexa [JOK
1o TemMe "3aKOHbBI TOCTOSIHHOTO TOKa" https://m.edsoo.ru/bfd7a050
146 KonTponbHas pabora no teme "3aKoHbI bubnnorexa [JOK
MOCTOSTHHOTO TOKa" https://m.edsoo.ru/1885ddf1
DneKTpruYecKas MpoOBOJIUMOCTh
147 pa3JmEHHx BemefTB. :;[J'IGKTpI/I'-IeCKI/Iﬁ brbmmorexa [TOK
https://m.edsoo.ru/da794295
TOK B METaJIJIaxX
3aBUCUMOCTb COTIPOTUBIICHUS
148 IIPOBO/IHHUKA OT TEMIIEPATYPBI. bubamorera LOK
CBepXIPOBOIIMOCTS https://m.edsoo.ru/da794295
149 DIJIEKTPUYECKUI TOK B bubnuoreka [IOK
MOJIYIPOBOJHUKAX https://m.edsoo.ru/ab61c660
bubnuoreka [IOK
150} Homynposoxiiionbie MpiOOpLI https://m.edsogru/83622200
151 DIIEKTPUYECKHUI TOK B BaKyyMe. bubnuoreka [JOK
Bakyymubie mpuOopbl https://m.edsoo.ru/2E+160
152 DIEKTPUYECKUN TOK B JKHJIKOCTSIX. bubnnorexa [JOK
3aKOHBI IEKTPOJIN3a https://m.edsoo.ru/4b423491
153 Permrenue 3agau
154 JlaGopaTtopHnas padora "HaGmronenue bubnnorexa [JOK
aJIeKTposIn3a" https://m.edsoo0.ru/64b6e901
. bubnunoreka [JOK
155 OnexTpuueckuil TOK B raszax. [lmazma https://m.edSO(I)_.[ru/92d92f76
156 O06006marmui ypok mo Teme




"DIEeKTpUYECKUN TOK B Pa3IMUHBIX

cpenax"
157 [ToBTOpenue usyuyennoro B 10 kiacce 1
158 [ToBTOpenue usyuyennoro B 10 kiacce 1
159 Wrorosas koHTposibHas paboTa 1
160 AHanu3 UTOroBoi KOHTPOJIBHOM pabOThI 1
PesepBurlii ypok. O000111€HIE U
161 CHCTI;MaTmZEHﬂ 3HaHUH M0 TemMe 1 bubmmorera [OK
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepBurrii ypok. O000111€HIE U
P P N bubmuorexa [JOK
162 CHCTE€MAaTH3al1s 3HaHUHN 10 TEME 1
" " https://m.edsoo.ru/3149956b
JnHamuka
PesepBurrii ypok. O000111€HIE U
P P . bu6mmoreka [IOK
163 cUCTEMAaTH3alys 3HaHUH 10 TEME 1
" " https://m.edsoo.ru/0f9752ac
CraTtuka TBEpJOTO Tea
PesepBuEblil ypok. O000IIIEHNE U
P P . bu6mmoreka [IOK
164 cUcTeMaTu3alys 3HaHUH 110 TEME 1
" " https://m.edsoo.ru/6¢0df9cc
3aKOHbBI COXpPAHEHHUS B MEXaHUKE
Peseprubiit ypok. O6001eHNE 1
165 CHCTEeMAaTH3alMsl 3HaHUH 10 TeMe | bubnuoreka [JOK
"OCHOBBI MOJIEKYJIIPHOKUHETHYECKOU https://m.edsoo.ru/de148976
Teopun"
PesepBurblii ypok. O00011I€HIE U
P P . bubmuoreka [JOK
166 cUcTeMaTH3alys 3HaHUH 110 TEME 1
" " https://m.edsoo.ru/Obcc77¢1
Tepmoannamuka. TennoBble MalTUHBI
PesepBHbIit ypok. O600meHNE 1
P P N bubnuoreka [JOK
167 CHCTEMAaTH3alMs 3HAHUH 10 TEME 1

"ArperatHble COCTOSIHHSI BEIIECTBA.

https://m.edsoo.ru/59ca5c91




da30BbI€ IEpeXobl"

PesepBHsiit ypok. O600mIeHNE 1

. bubnuorexa [JOK
168 cUCTEeMaTH3aIus 3HAHUM 110 TeMe 1
" " https://m.edsoo.ru/f2381c0c
DNeKTpocTaTuKa
PezepBHbIit ypok. O0o0IICHNE T
P P . bubnuorexa [JOK
169 CUCTEMaTH3alus 3HAHUM 110 TeMe 1
" . . " https://m.edsoo.ru/3caebdal
[TocTosIHHBIN NTEKTPUUECKHUI TOK
PesepBubiit ypok. O60011eHNE U
170 cUCTEeMaTH3alus 3HaHUH 10 TeMe | bubmmoreka [{OK
"DNeKTpUUECKU TOK B PA3IMYHBIX https://m.edsoo.ru/cc7681d4
cpenax"
OBUIEE KOJIMYECTBO YACOB I10 170 15

[TPOI'PAMME




11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero HU3yUYeHus o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
| MarauTHOe 1moJie, ero CBOMCTBa. |
OmnsIT Dpcrena 03.09.2025
B3anMonelicTBie MOCTOSHHBIX
2 MAarduTOB M IPOBOJHUKOB C TOKOM 1 bubmorexa HOK
POBOA ' 04.09.2025 | https://m.edsoo.ru/487a8593
I'unoreza Ammnepa
BekTop MarHuTHOM MH 15058
3 TIpun pI/Il'I CYyIepno3n SZK l\fIIaFHI/ITHBIX 1 bubmorexa LOK
P VH yiep " . 04.09.2025 | https://m.edsoo.ru/4clabeeb
nosieit. JIMHUM MarHUTHOM MHIYKIIUH
4 MarauTHO€ 1oJie MPOBOIHUKA C | bubnuoreka [IOK
TOKOM 05.09.2025 | https://m.edsoo.ru/d35d5262
5 JleiicTBue MarHMTHOTO TOJIS Ha | bubmuorexa [JOK
MIPOBOJIHUK C TOKOM. 3aKOH AmIiepa 08.09.2025 | https://m.edsoo.ru/26d9cSba
6 [Ipumenenue 3akoHa Amriepa. | bubnuoreka [JOK
DNeKTpOU3MEpUTENbHbIE TPUOOPHI 10.09.2025 | https://m.edsoo.ru/ad7718d7
bubmuoreka [JOK
7 P 1
CILICHHE 3a1ad 10.09.2025 | https://m.edsoo.ru/a37a0c21
JlaGopaTtopHas pabota
8 "UccneqoBanue OeHCTBUS 1 1 Bubmiorexa OK
a a " 11.09.2025 | https://m.edsoo.ru/67361aef
MAarHMTHOTO IIOJIS Ha TOK
JlaGoparopnas padora "N3yueHue
9 SaBI/ICI:/IMOfTI/I CII:J'IBI Awmrie ZZT CHJIBI 1 1 bubmmorexa [IOK
p 11.09.2025 | https://m.edsoo.ru/fcae91e9

TOKa"




JIBr>KeHure 3apsyKEHHOW YaCTHLbI B

10 marautHoM noJse. Cuia Jlopenna, eé bubmotexa [OK
’ peHid, 15.09.2025 | https://m.edsoo.ru/c97afaal
HarpaBJieHUE U MOIYJIb
11 Pemenue 3agaq bubmorexa HOK
A 15.09.2025 | https://m.edsoo.ru/504e98c7
MarnuTtHOE 110JI€ B BEMICCTBE.
12 deppomMarueTuky, napa- u bubmmorexa LOK
pp > 11ap 17.09.2025 | htps://m.edsoo.ru/30ff9608
aMarHeTHKU
Pemenne 3agau mo reme "MarautHoe bubmmoreka [{OK
13
noJe" 17.09.2025 | https://m.edsoo.ru/5b55¢307
14 Pemienne 3aga4 mo reme "MarautHoe bu6moreka [IOK
noJe" 18.09.2025 | https://m.edsoo.ru/41c4ae8a
. bubnuorexa [JOK
15 M
ACHHTHDIH HOTOK 22.09.2025 | https://m.edsoo.ru/b3efalcl
SIBrieHME ANEKTPOMArHUTHOM bubnuoreka [IOK
16
WHIYKIU 22.09.2025 | https://m.edsoo.ru/b3efaOcl
17 3aK0H 3IEKTPOMarHUTHOH MH 15011 bubmorexa LHOK
P AR 24.09.2025 | https://m.edsoo.ru/abdec188
bu6mmoreka [JOK
18 I1 JI
PaBHiIo Jlentia 24.09.2025 | hitps://m.edsoo.ru/bbc22726
Jlaboparopnas pabota "H3yuenue
19 SIBJICHUS 3JgeI<Tp0MarHHTHOI71 75.09.2025 https://m.edsoo.ru/c36658da
WHIYKIIUH
20 Buxpesoe anexrpuueckoe noJie. Toku bubnnorexa [JOK
dyko 29.09.2025 | https://m.edsoo.ru/15abe140
21 Pemienue 3agau bubmnorexa [IOK
a 29.09.2025 | https://m.eds00.ru/93617bd9
22 O/J1C uHAYKUINH B ABMKYIIUXCS bu6mmoreka [JOK




MPOBOJIHUKAX

01.10.2025

https://m.edsoo.ru/0235cc02

bubmuoreka [JOK

23 Pemerite saa 01.10.2025 | https//m.edsoo.ru/4dfda618
14 octh. Ka a
24 A ’l:rI/II) B eTri’IfIH III(OCTOHHHOFO bubmorexa HOK
HHILYKTHBIOC B 02.10.2025 | https://m.edsoo.ru/621eae9d
TOKa
)5 SAsnenune camounaykiuu. J/C bubmmoreka [IOK
CaMOMHTyKIIUU 06.10.2025 |  https://m.edsoo.ru/7ee60ca8
26 DHeprusi MarHuTHOTO TOJIS KaTYIIKU C bubnuoreka [JOK
TOKOM. DJIEKTPOMAarHuTHOE I10JIe 06.10.2025 |  https://m.edsoo.ru/b3cOadl 1
bu6moreka [IOK
27 Pemeriite saa 08.10.2025 | https://m.edsoo.ru/88f69d2b
)3 O06o01enre U cucTeMaTru3arus bubmuorexa [JOK
3HaHUM MO TeMme "DIEKTpOoIMHAMHUKA" 08.10.2025 | https://m.edsoo.ru/76484025
29 KonTtponsHas padoTa o Teme bubnuoreka [IOK
"OnexrpoauHamMuka" 09.10.2025 | https://m.edsoo.ru/8ae09b98
30 Konebarenpnas cucrema. CBOOOIHBIC bubnuoreka [JOK
KoJieOaHus 13.10.2025 | https://m.edsoo.ru/7c1db385
31 Pemenue 3amau 13.10.2025
1 JluHamMuKa K01e0aTeIbHOTO bubmuoreka [JOK
IBIDKECHUSA 15.10.2025 | https://m.edsoo.ru/87¢ce9498
33 p bubnuoreka [JOK
CHICHUE 3313t 15.10.2025 | https://m.edsoo.ru/e3¢99692
34 JlaGopatopHas pabota "M3yuenue bubnuoreka [IOK
KoJIeOaHUH HUTSHOTO MasTHHUKA' 16.10.2025 | https://m.edsoo.ru/5d159d35
35 JlaGopatopHas pabota "U3mepenue bubnuoreka [IOK
YCKOPEHHUs1 CBOOOTHOTO MaIeHUs MPH 20.10.2025 | https://m.edsoo.ru/5d159d35




IOMOIIY MasgTHUKA"

36 Jlaboparopuas pabota "M3mepenue bubnmoreka [JOK
KoJIe0aHU IPYKUHHOTO MasTHUKA" 20.10.2025 | https://m.edsoo.ru/5d159d35
bubmmoreka [{OK
37 r 0
APMOHHRCCIUE ROJebatd 22.10.2025 | https://m.edsoo.ru/7c1db385
18 [IpeBpanienue 3HEpruu npu bubnuorexa [JOK
TapMOHHYECKHUX KOJICOaHUSIX 22.10.2025 | https://m.edsoo.ru/7a0c439a
P
39 elIeHHe 3a/1a4 73.10.2025
40 3aTyxaromue KoJieOaHusl. bubmuorexa [JOK
Breinyxnennsie konebanus. Pesonanc 05.11.2025 | https://m.edsoo.ru/72¢93d09
O60011eH1e U crucTeMaTu3alus
41 3HaHUM Mo TeMe "MexaHndeckue Bubnmorexa [IOK
" 05.11.2025 | https://m.edsoo.ru/eb84182f
KojeOaHus
DNeKTpOMarHUTHBIE KOJICOaHUsI. bubnuoreka [IOK
42 .
KonebaTenpHbI KOHTYD 06.11.2025 | https://m.edsoo.ru/d4adabde
["apMoHMUYecKHe ANeKTPOMArHUTHBIE
bu6mmoreka [JOK
43 KoJebaHus B KoJie0aTeIbHOM
10.11.2025 | https://m.edsoo.ru/093f9af1
koHType. ®opmyna Tomcona
bu6mmoreka [JOK
44 Permrenue 3agau https://m.edsoo.ru/addeec71
10.11.2025 https://m.edsoo.ru/756123c5
45 3aKOH COXpaHEHUs YHEPTUU B bubnunoreka [JOK
ujeanbHOM KoJieOaTeIbHOM KOHTYpe 12.11.2025 | https://m.edsoo.ru/d1e2d543
3aryxarouue MeKTPOMarHuTHbHIE
46 Kon}:éamldlj[ Boin peHHBIe bubmmorexa [TOK
' YA 12.11.2025 | https://m.edso0.ru/5e668619
AJIEKTPOMArHUTHBIE KOJIeOaHUs
47 IIepemeHnHsbIl TOK. Pe3uctop B nienu bubnuoreka [IOK




IIEPEMEHHOT0 TOKa

13.11.2025

https://m.edsoo.ru/84836152

Konpgencarop u karymka

bubmmoreka [{OK

48 ocC e €PEMEHHOTr0
HHAYKTHBHOCTH B UCTIH [IEPEMEHHOT 17.11.2025 | https://m.edsoo.ru/cfa307af
TOKa
bubmmoreka [{OK
49 Pemenue 3ana
HHCHHE a1t 17.11.2025 | https://m.edsoo.ru/al6836a4
JlabopaTtopHnas pabota
"UccnenoBanue nmepeMeHHOT0 TOKa
50 4yepe3 MOCIeI0BaTeIbHO bubmorexa HOK
P N 8 19.11.2025 | https://m.edso0o.ru/89dc2d90
COoeTMHEHHBIC KOHICHCATOP, KaTYIIKy
u pesucrop”
51 Pe3onaHc B ayieKTpUUeCKOM 1enu bubnmorexa [IOK
P B 19.11.2025 | https:/m.edsoo.ru/087506df
bu6mmoreka [IOK
52 A 0
BTOROJIChatI 20.11.2025 | https://m.edsoo.ru/6add2644
I'eneparop nepeMeHHOro TOKa. bubnuoreka [IOK
53
Tpancdopmarop 24.11.2025 | https://m.edsoo.ru/f97418ae
bu6mmoreka [JOK
54 P
ClHICHHE 3aat 24.11.2025 | https://m.edsoo.ru/ee6677ed
55 [IpousBoacTBO, Nepenaya u bubnuoreka [JOK
MOTpeOICHNE ANEKTPUIESCKOI SHEPTUH 26.11.2025 | https://m.edsoo.ru/f97418ae
DKOJIOTHYECKUE PUCKHU TIPU
MIPOM3BOJICTBE JICKTPOIHEPT U U.
56 KpJ'ILT Ha I/ICHOJ‘IB?»OlfaHI/I}Ip bubmorexa HOK
YARTYP . 26.11.2025 | https://m.edsoo.ru/a6f74d93
ANIEKTPOIHEPTHH B MOBCEAHEBHOU
KU3HU
57 O06o01IeHre U cucTeMaTru3arus bubnmuoreka [JOK
3HAHMMU 110 TeMe "DIIEKTPOMAarHUTHBIE 27.11.2025 | https://m.edsoo.ru/401024a9




KoJicoanusa"

MexaHnyeckie BOJIHEL.

58 XapakTepuCTUKH BOJTHOBOTO bubmorexa HOK
P P 01.12.2025 | https://m.edsoo.ru/a58e109f
JIBUKCHUS
59 CBoiiCTBa MEXaHHMYECKUX BOJIH bubmorexa HOK
01.12.2025 | https://m.edsoo.ru/d9ae1000
P
60 eIIeHue 3a/1a4 03.12.2025
bubmmoreka [{OK
61 3ByK. X
BYK. AApAITEPHCTHI SByia 03.12.2025 | https:/m.edsoo.ru/138b6£09
& Wndpas3syk u yapTpassyk. lllymosoe bubnuoreka [IOK
3arpsi3HEHUE OKPYKAIOLIEN CpeIbl 04.12.2025 | https://m.edsoo.ru/7380038f
bu6moreka [IOK
63 Peterme sazat 08.12.2025 | httpsy//m.edsoo.ru/cfd918bf
64 DJIEKTPOMArHUTHBIEC BOJIHBI. bubnuoreka [IOK
N3nydeHne 3J1eKTpOMarHUTHBIX BOJIH 08.12.2025 | https://m.edsoo.ru/714e5db1
65 DHEprus AMEKTPOMAarHUTHBIX BOJIH. bubnuoreka [JOK
CBolicTBa AJIEKTPOMArHUTHBIX BOJH 10.12.2025 | https://m.edsoo.ru/d01b818c
66 DKcrepuMeHTalIbHOE OOHapyKEeHHe
3JIEKTPOMAarHUTHBIX BOJIH 10.12.2025
[Ikana 3MeKTPOMarHUTHBIX BOJIH.
67 IIpuMeHeHne 3IeKTPOMAarHuTHBIX bubmorexa HOK
P p 11.12.2025 | https://m.edsoo.ru/49bel9e
BOJIH B TEXHHUKE U OBITY
68 N3o6perenue paguo A.C. [lonoBbiM. bubnnorexa [JOK
[IpuHIUIIBI paanOCBA3U 15.12.2025 | https://m.edsoo.ru/9f96£1{8
PacnipocTpanenue painoBOIIH.
69 Pa I/II())J'IOKIZI ust HOI:I)—I};Z'[FI/Ie 0 Bubmmorexa LIOK
g oL 15.12.2025 | https://m.eds00.ru/9f961{8

TCICBUACHHUHA




PasButue cpeacts cBA3m.

70 DIEeKTPOMarHUTHOE 3arps3HEHUE Bubmmorexa LIOK
P o P 17.12.2025 | https://m.edsoo.ru/9f96f1f8
OKpYXKaIoIen cpeibl
71 KonTtposnsHas paboTa o teme bubmoreka [IOK
"Konebanus v BOJHBI" 17.12.2025 | https://m.edsoo.ru/4f7985a0
Pa3BuTHre B3rs10B HAa NPUPOY CBETA.
PHPOAY bubmmoreka [IOK
72 CKopocCTh CBETa U METOJIBI €€
https://m.edsoo.ru/f32aab06
U3MEpEeHUs
73 3aK0H MPSMOJIMHEHHOTO bubnuoreka [JOK
pacrpocTpaHeHus CBETa https://m.edsoo.ru/f9566406
Pemenue 3aga4 Ha npUMEHEHUE
74 3aKOHa MPSIMOJTMHEHHOTO Bubnmorexa [IOK
P https://m.edsoo.ru/ea32d455
pacrpoCTpaHeHHs CBETa
75 Ortpaxenue cBera. [Inockoe 3epkaino. bubnuoreka [JOK
Cdepuueckoe 3epkajio https://m.edsoo.ru/a005d2bb
76 [Ipenominenune crera. [TonHoe bubnuoreka [IOK
BHYTPEHHEE OTpaKEHUE https://m.edsoo.ru/bc2e55¢cd
Pewrenue 3aga4 Ha npuMeHeHUe
bu6mmoreka [JOK
77 3aKOHOB OTPAKECHUS U MIPEIOMIICHUS
https://m.edsoo.ru/49d830a9
cBETa
73 JlaGopaTtopHnas padota "U3mepeHue bubnunoreka [JOK
MoKazaTesis MPeJIOMIICHUS cTekia" https://m.edsoo.ru/42569¢al
79 JIun3pl. DOKyCHOE pacCTOSHUE U bubnuoreka [IOK
OINTUYECKAs CUJIa JTUH3BL https://m.edsoo.ru/60441359
20 IToctpoenue n3o6pakeHuil B IMH3aX U bubnuoreka [IOK
HX CUCTEMaX. YBEIUYEHUE JINH3bI https://m.edsoo.ru/bb53b1dS
81 Pewrenue 3agau Ha nocTpoeHue bubnunoreka [JOK

H306pa)l(eHHI>i, MOJIY4a€MBbIX C

https://m.edsoo.ru/5a86809




IIOMOIIIBIO JIMH3

Jlaboparopuas pabota "M3mepenue

bubmmoreka [{OK

82 OTITHYECKOM CHITBI U (POKYCHOTO
- " https://m.edsoo.ru/b879fb3f
paccTostHusI COOMpPAIOIEH JTHH3BI
bubmmoreka [{OK
83 ['na3 xak ontuyeckas cucrema
https://m.edsoo.ru/ecd480a2
Pemrenne 3anau. [Ipeneinst
. bubnuorexa [JOK
84 MIPUMEHUMOCTH T€OMETPUYECKON
https://m.edsoo.ru/cd174a10
ONITUKU
85 Jucnepcus cBera bubmorexa OK
https://m.edsoo.ru/d8elc3be
26 NuTepdepenius MexaHn4ecKX BOJIH bubnuoreka [IOK
U CBETa https://m.edsoo.ru/5fc0c638
87 Pemmenue 3agau bubmorexa LOK
https://m.edsoo.ru/3061de2b
88 [Ipumenenne naTepdepeHITun bubmorexa OK
https://m.edsoo.ru/668edbc8
29 Judpakuuss MEXaHHYECKUX BOJIH U bubnuoreka [JOK
CBeTa https://m.edsoo.ru/12ed04b5
N bu6mmoreka [JOK
90 emé
Jlugpakitnorias penierka https://m.edsoo.ru/f998d964
91 Pemienue 3agau Bubmiorexa OK
https://m.edsoo.ru/d58c411a
9 JlaGopaTtopHas pabdorta "M3mepeHue bubnnorexa [JOK
JUIMHBI CBETOBOM BOJIHBI" https://m.edsoo.ru/8b7ac737
03 ITonepeyHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonapusanus ceera https://m.edsoo.ru/e9890fe9
94 CBeTOBBIC SIBICHUS B IPUPOJC bubnunoreka [JOK




https://m.edsoo.ru/0b36363d

95 O060011IeHNe U cUCTeMAaTH3aIH bubmmorexa [IOK
3HaHu# no teme "OnTuka" https://m.edsoo.ru/8a14748b
96 KonTtposnsHas paboTa o teme bubmoreka [IOK
«OnTrka» https://m.edsoo.ru/82315dd4
['panu1lpl MPUMEHUMOCTH
97 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubnuoreka [JOK
JJIEKTPOAMHAMUKHA U TIPUHLIUII https://m.edsoo.ru/c9bd77cb
OTHOCHUTEILHOCTH
08 [TocTynaTel cienuanbHON TEOPUU bubnuoreka [IOK
OTHOCHUTEIBHOCTH https://m.edsoo.ru/c56f05cb
99 OcCHOBHBIE CJIEICTBUS U3 TIOCTYJIaTOB bubnuoreka [IOK
TEOPUU OTHOCUTEIILHOCTH https://m.edsoo.ru/d83742bb
100 DIJIEMEHTHI PENSATUBUCTUCKOM bubnuoreka [IOK
JUHAMUKH https://m.edsoo.ru/853a64fc
101 Pemmenue 3agau bubmorexa LOK
https://m.edsoo.ru/b6258ffa
102 Buapl nznydenunii. UctouHuku cBeta
103 CHekTphl U CIEKTPaIbHbIN aHan3
104 [IIxana »1eKTPOMAarHUTHBIX BOJIH
105 3apoxaeHNue KBAHTOBOW TEOPUU bubmorexa HOK
https://m.edsoo.ru/f54035a5
106 ®otonsl. CBoiicTBa (HOTOHOB bubmmorexa [TOK
https://m.edsoo.ru/a5ffa218
107 I'mnoresa e bporins. bubnunoreka [JOK
KopnyckynsipHO-BOJIHOBOW Jyanu3m https://m.edsoo.ru/5df8baf1
108 ®otosddexT. 3akoHsl poTorPdexra Bubmmorexa LIOK

https://m.edso0.ru/8c68e5b9




VYpaBHeHnue DUHIITEITHA 115

bubnmoreka [JOK
109 igiﬁ;ﬁiﬁi "Kpacnas rpanuia” https://m.edsocI)_.[ru/OIef4556
110 Pemenue 3anau
111 [Tpumenenne poTorddexra
112 JlaBnenue cBeta. XUMHUECKOE bubnuoreka [JOK
JICUCTBUE CBETA https://m.edso00.ru/64b4f966
113 KonTtponsHas padoTa o teme bubnuoreka [JOK
"OcnoBsl CTO u kBaHTOBOM U3HKU" https://m.edsoo.ru/c3de891a
bubmuorexa [JOK
114 Crpoenus atoma. OnbiThl Pezepdopaa hitps://m.c dsoiu 312b750a
115 KBanToBsie noctynarsl bopa. Monens bu6moreka [IOK
aToma BojopoJa o bopy https://m.edsoo.ru/404dfa%a
116 Pemtenue 3amay
17 CrnoHTaHHOE U BBIHYXICHHOE bubnuoreka [IOK
U3IIy4YEHUE CBETA https://m.edsoo.ru/f945d85¢
bubnuoreka [JOK
18 Jlasep https://m. edsogru/2288a0c4
Cnenuduka namepeHui B
119 Mnxgoi)npe. COO”II“)HOI_HCHI/I}I Bubmrorexa LIOK
Heonpexenénocteii [eisentepra https://m.edsoo.ru/65783dec
120 Crpoenue aToMHOro sipa. fnepHsie bubnunorexa [JOK
CUJIBL https://m.edsoo.ru/34adaSde
121 DHeprus cBs3U u JeeKT Macc sijapa Egg?;ifiigg; 175840
122 Pemenue 3amau
123 PaanoaktuBHOCTH. BUIBI bubmuoreka [JOK

PAaANOAKTUBHOI'O U3JTYUCHUS

https://m.edsoo.ru/34adaSde




124

PannoaktuBHBIE NpEBpaIeHUs

3aKoH paJMoOaKTUBHOIO pacraja.

bubmuoreka [JOK

125 [Tepuon nonypacnana https://m.edsoo.ru/aab98bef
126 Pemrenne 3anau
127 Meronp! perucTpanuy u bubnuorexa [JOK
HUCCIIEOBAHUSA DJIEMEHTAPHBIX YACTHIL] https://m.edsoo.ru/1ac08aSb
128 S nepHbie peakuuu
129 3HepreTquCKHﬁ BBIXO/I SIIEPHBIX
peakiuit
130 Pemenne 3amau
131 Henenue saep ypana. Llennas
peaKIus AeTeHus
132 }Iz[epriﬁ peaktop. [Ipumenenue
AIEPHOM SHEPTUU
133 N3otomnsl. [lonyyenue u npumeHeHne
PaaOaKTUBHBIX H30TOIIOB
134 buonornueckoe nencreue )
PaaOaKTUBHBIX U3Ty4EHUN
JlaGopaTtopHnas pabota Bu6morexa [IOK
135 "UccnenoBanue paiuOakTUBHOTO hitps://m.edsoo.ru/c3dabebe
(oHa ¢ uCnosb30BaHUEM J03UMeTpa"
136 TepMosiiepHbIe peakiuu
137 KonTtponbHas padota o teme "Atom
Y aTOMHOE€ s11po"
138 Oransl pa3BUTUS (DUZHKU
3JIEeMEHTapHbIX YaCTHUIL
139 Knaccugukamus sneMeHTapHbIX




YaCTHI]

140 Oransl pa3BUTHS aCTPOHOMHUHU. | bubmuoreka [IOK
3HaueHue aCTPOHOMUU https://m.edsoo.ru/ad73e145
141 Meroasl aCTPOHOMHUYECKHUX | bubnuorexa [JOK
HUCCIIE0BaHUMN https://m.edsoo.ru/39c44028
CoBpeMeHHbBIE ONITHYECKUE
142 TEIJIECKOIIEI, PAJIHOTEIICCKOIIEI 1 bubnmorera [TOK
P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi aCTpPOHOMHUS
Bup 3Bé3nnoro nebda. Co3pe3nus,
. bubnuoreka [JOK
143 SIPKAE 3BE3/bI, TIJIAHETHI, UX BUINMOE 1
https://m.edsoo.ru/aac588eb
JIBYOKCHUE
144 HeGecHbie KoOpuHATHI U 3BE3/IHBIC 1
KapThI
JlabopaTtopHnas pabota "Habmronenus
3BE3THOTO He0a HEBOOPYKEHHBIM
rJ1a30M C UCIOJIb30BAaHUEM
145 KOMITBIOTEPHBIX MPUJIOKEHHUMN TSI | bubnuoreka [IOK
OTIpeICTICHUS TTOJIOKEHUS HEOSCHBIX https://m.edsoo.ru/1072021e
00BEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHbIE c03Be3aUs1 CEBEpHOTO
MOJIyIIApUs ¥ APKUE 3BE3bI"
CoJiHeUHas cucTemMa Kak KOMIUIEKC
bubnuoreka [JOK
146 TeJI, UMEIOIINX 00IIee 1
https://m.edsoo.ru/22748eb4
MPOUCXOXKICHUE
147 Cucrema 3emis - Jlyna 1
148 [Tnanetst ComHEYHOM CUCTEMBI 1
149 Marbie Tena CoJIHEUHOU CHUCTEMBI 1
150 CounHile 1 bubnmuoreka [JOK




https://m.edsoo.ru/22748eb4

3BE3/Ibl, KX OCHOBHbIC

bubmmoreka [{OK

151 XapakTepucTuku. /uarpaMma 1
" . " https://m.edsoo.ru/42169944
CIEKTPAJIBbHBIN KJIacC — CBETUMOCTD
152 Buytpennee crpoenue 3BE31. 1 bubnuorexa [JOK
DBOJIIOLUS 3BE3]] https://m.edsoo.ru/d09da494
153 Mneunsiii [Iyre — Hama ['anakTuka 1 brbmmorexa [TOK
https://m.edsoo.ru/7cd10a0a
154 Tunsl ranaktuk. Y€pHbIE TBIPHI B | bubmmoreka [{OK
AApax raJakTUK https://m.edsoo.ru/7cd10a0a
Bcenennas. Paciimpenne BeeneHHoi. BuGmrorexa LOK
155 3akon Xa06na. Teopust bombIoro 1
B3pbiBa, PEMIKTOBOE H3TyICHHE https://m.edsoo.ru/3dbdf0d2
156 Macmrabnas cTpykrypa BeenenHoii. | bubnuoreka [IOK
MeraranakTuka https://m.edsoo.ru/ce234633
. bubnuorexa [IOK
157 Hepeménnsie mpoOiieMbl aCTpOHOMUHT 1 hitps:/m.c dsogru (d37d0ffe
158 KounTponbHas pabora o teme 1
"DneMeHTbl aCTPOHOMUM"
Enunas pusnueckasi kapTuHa MHpa.
159 Ponb 1 MecTo pU3MKH U aCTPOHOMHUH | bubnnorexa [JOK
B COBPEMEHHOM HAy4YHOUH KapTUHE https://m.edsoo.ru/c026fd37
MHpa
160 [ToBTOpenue uzyuennoro B 11 kiacce 1
161 IToBTOpenue usyyennoro B 11 kiacce 1
162 IToBTOpenue usyyennoro B 11 kimacce 1
163 IToBTOpenue usyyennoro B 11 kiacce 1
164 HToroas koHTpoJbHas paboTa 1




165

AHanu3 UTOrOBOM KOHTPOIBHOM
paboThI

166

PesepBHeIit ypok. O600IICHNE 1
cHCTEMaTH3aIlHs 3HAHUI 110 TeME
"Mexanuka"

167

PesepBHrIit ypok. O600IICHNE 1
cHCTEeMaTH3alHs 3HAaHUH 110 TEMe
"OcnoBbl MKT u TepmoanHamMuku”

168

PesepsubIit ypok. O60011eHIE 1
cCucreMatTu3anus 3HaHUH 110 TEME
"Onexrpocraruka"

169

O00011IeHNEe U CUCTEMATU3 AL
3gaHui mo teme "TloCTOAHHBIM
AIEKTPUYECKUN TOK"

bu6moreka [IOK
https://m.edsoo.ru/71453ee6

170

O0001IeHrEe ¥ cUCTEMAaTH3AIUS
3HaHUM No TeMe "TOKU B pa3IMUHbIX
cpenax"

bu6mmoreka [IOK
https://m.edsoo.ru/3d40077a

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

12




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpamMmasl CpeaHET 0 0611161"0 06pa30BaHI/Iﬂ

JleMOHCTpHpOBaTh HA TMPUMEpPaxX poib U MECTO (PU3MKH B (POPMHUPOBAHUH
COBPEMEHHOM HAYy4HOW KapTHHBI MUDPA, B Pa3BUTUU COBPEMEHHOUN TEXHUKH
U TEXHOJIOTHi, B TPAKTUYECKON JIEATEIIbHOCTH JIFOJEH

10.2

YuuThIBaTh TPaHUIGI TNPUMEHEHUS HW3YYCHHBIX (PU3MUECKHX MOJCIIeH:
MaTepuagbHas TOUKa, MHepLHaibHas cucTeMa 0TCYETa, aOCOIIOTHO TBEPAOE
TEJI0, UICAJIBHBIN T'a3; MOJIETN CTPOCHHUS Ia30B, KUJIKOCTEH U TBEPABIX TEIl,
TOYECUHBIN AIIEKTPUUECKHI 3apsi]] — MPU PelIeHUH (PU3NIECKUX 3a7a4

10.3

Pacnio3znaBate pusznueckue sBieHus (Mpo1ecchl) U OObICHATH UX HA OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KHHETUYECKOW TEOpUHM CTPOCHUS
BEIIECTBA U JJIEKTPOAMHAMHUKH: DPABHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBIKEHHE, CBOOOJHOE TMaJieHUue Tel, JBUXKEHHE IO
OKPY)KHOCTH, HWHepLHs, B3auMojeicTBue Tten; AuPy3us, OpoyHOBCKOE
JBYD)KEHUE, CTPOEHHUE KUJIKOCTEH M TBEPABIX TEJ, U3MEHEHUE 00BbEMaA Tel
IpU HarpeBaHUM (OXJIAXKJEHUM), TEIUIOBOE paBHOBECHE, HCIAPEHHUE,
KOHJIEHCAlMs, IJIaBJIEHUE, KPUCTAIIM3ALNs, KUIIEHUE, BIaXXHOCTh BO3/1yXa,
MOBBIIIEHUE JABJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPhITOM COCYJE, CBSI3b
MEXJly IapaMeTpaMy COCTOSHUS Ta3a B M30MpOLEccax; dIEKTpU3aLus Tell,
B3aMMOJICHCTBHE 3apsI0B

10.4

OnuceBaTh MEXaHUYECKOEC ABYXXCHUE, UCIIOJIb3Ys (bI/IBI/I‘ICCKI/IC BCJIIMYHUHBI.
KoopAuHaTta, IIyTh, IEPEMCIICHUE, CKOPOCTh, YCKOPEHUE, MaccCa TC€Jjia, CHUJIa,
HUMITYJIBC  TECJIa, KHHETUUYCCKAA OHEPIudA, IOTCHHUAJIbHAA  OHCPIUs,
MEXaHHU4YCCKasa pa60Ta, MCXaHW4YCCKass MOINHOCTb, IIpU  OIIMCaHUHU
IMPpaBUJIbHO TPAKTOBATb (bI/ISI/I‘ICCKI/Iﬁ CMBICJI HCIIOJIB3YEMBIX BCIWYHH, HUX
0003HAYEHUS U CAWHHNIIBI, HAaXOIUThb Q)OpMYHLI, CBA3BIBAIOIIUC HNAaHHYHO
(I)I/ISI/I‘IGCKYIO BCIIMYNHY C ApYTUMH BCIIMUNHAMHA

10.5

OnuceiBaTh M3y4EHHBbIE TEIJIOBbIE CBOWCTBA TN M TEIJIOBBIE SIBJICHUS,
UCNOJb3Ys (U3NYECKUEe BEIMUYUHBI: JAaBJICHUE I'a3a, TeMIepaTypa, CpeaHsis
KUHETHYeCKast SHEprus Xa0THYECKOTO JIBYDKEHUS MOJIEKYII,
CpPEIHEKBAaJApaTU4YHAsl  CKOPOCTb  MOJIEKYJl,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSS SHeprus, pabora rasa, Ko3QQHUIMEHT MNOJE3HOro JeicTBUA
TEIJIOBOTO JIBUTATeNsl; MPU OMUCAHUU MPABUIIBHO TPAKTOBATh (PU3MUECKUIL
CMBIC]I MCIOJb3YEMBIX BEIWYHMH, UX O0O3HAYECHUS U €AMHUIBI, HaXOJUTh
(GopMynbl, CBS3BIBAIOIIME JAHHYI (DU3UYECKYI0 BEJIWYMHY C JAPYTUMH
BEJIMYUHAM

10.6

OnuceIBaTh HU3YUYCHHBIC QJICKTPUYICCKUC CBOICTBaA BCIICCTBA n
QJICKTPUYCCKHUC SBJICHUA (HpOI_ICCCBI), HCIIOJIB3YyA (I)I/I3I/I‘-IGCKI/IC BCJIIMYHHBI:




JNIEKTPUYECKUN  3apsll, DJIEKTPUYECKOE II0JIe, HAIpPsHKEHHOCTh 10U,
IIOTEHLMAJl, Pa3HOCTb IIOTEHLIUAJIOB; IIPU ONMCAHUM NIPABUIILHO TPAKTOBATH
(GU3NYEeCKUi CMBICT UCTIONB3YEMbBIX BETMYMH, UX 0003HAYCHUS U €JMHULIBI,
yKa3bIBaTh (HOPMYJIbl, CBS3BIBAIOIINE JTAHHYIO (U3UYECKYIO BEIMYHMHY C
JPYTMMHU BETMYMHAMHU

10.7

aHATM3UPOBATh (PU3MUYECKHE MPOLECCH U SABJICHHS, MCIOJB3YS (hPU3NYECKHE
3aKOHbl M IPHHLMIBL 3aKOH BcemupHOro tsarorenus, I, II m III 3akoHBI
HeloTOHa, 3aKOH COXpaHEHUS MEXaHWYECKOW SHEPrHM, 3aKOH COXpPaHEHHS
UMIyJbCa, MPUHLUI CYNEPHO3ULMHM CUJ, MPUHIUI PaBHOIPABUS
MHEPUHUAIBHBIX CHUCTEM OTCYETA; MOJIEKYISIPHO-KMHETUUYECKYIO TEOPHIO
CTPOEHHUSI BEIIECTBA, Ta30BbI€ 3aKOHbBI, CBA3b CPEAHEH KHUHETUYECKOU
SHEPruu TEIUIOBOTO JBIKEHUS MOJIEKYJd C aOCOIIOTHOW TemIepaTypou,
MEpBBIM 3aKOH TEPMOJMHAMUKH; 3aKOH COXpPAHEHHS 3JIEKTPUYECKOTO
3apsina, 3akoH KyioHa; mpu 3ToOM pasianyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTH4ecKoe BhIpAXKEHHE M YCIOBUS (IpaHHUIbL, 001acTH)
MIPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE TPUHIUIBI JIEHCTBUS MalluH, NpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuyaTh yCJIOBUS UX  0€30MMacHOTO
HCIIOJIb30BAHNS B TIOBCETHEBHOM KU3HU

10.9

BBINONHATE 3KCIIEPUMEHTHI TI0 HCCICIOBAHUIO (U3NYECKUX SIBICHHHA W
MPOIIECCOB C MCIOJL30BAaHHEM MPSIMBIX U KOCBEHHBIX H3MEPEHHIA; TPH ITOM
dhopmynupoBaTh mpobaemMy (3aady) ¥ TUIOTE3y YUYEOHOTO AKCIIEPUMEHTA,
cOOMpaTh YCTAHOBKY M3 MPEIOKEHHOTO 000PYAOBaHUS, MPOBOIANUTE OIIBIT
1 GOPMYIIUPOBATH BBIBOIBI

10.10

OCYH.[CCTBJ'IHTB IIpsAMBIC U KOCBCHHBIC HN3MCPCHUA (1)1/13I/I‘IGCKI/IX BCJIIMYHH,
IIpu 3TOM BBI6I/IpaTI) ONTUMAJILHBIA CIIOCO0 HN3MCPEHUA W HCIIOJIb30BaTh
HN3BCCTHBIC METOAbI OLICHKHU HOFpCH.IHOCTCfI I/ISMepeHI/Iﬁ

10.11

UccnenoBaTh  3aBUCHUMOCTH  MEXIYy (PU3MUYECKUMHU  BEJIMYMHAMHU C
UCIIOJIb30BAaHUEM MPSAMBIX H3MEpPEHUil; MpuU 3ITOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHpPOBaThb  pPE3yNbTAaThl  MOJYYECHHOM  3aBUCHUMOCTHU
(¢u3nueckux BENWYMH B BUJE Tabnaul ¥ rpaduKoB, AeTaTh BBIBOJBI IO
pe3yapTaTaM HCCIeI0BaHUS

10.12

Cobmnronath npaBuiIa 6€30MaCHOrO TPya MIPU MPOBEJCHNUN UCCIIEI0BAaHUI B
paMKax  y4eOHOro  SKCIEpUMEHTa, y4eOHO-MCCIIEeOBATENbCKONH U
IPOEKTHOM JEATENbHOCTU C UCHOJIb30BAHUEM U3MEPUTENIbHBIX YCTPONCTB U
71a00paTOPHOTO 000PYIOBAHUS

10.13

Pemarp pacu€rHple 3agauu C SBHO 3aJaHHOW (PU3MYECKOW MOJENbIO,
UCTIONB3YS (PU3UYECKHE 3aKOHBI M MIPUHIIUIIBI; HA OCHOBE aHAlu3a YCIOBHUS
3a/laud BBIOMpATh (PU3UYECKYIO MOJIENb, BBIACTATh (PU3NUECKUE BEIUYUHBI
u Gopmyibl, HeOoOXoAMMBIE ISl €€ pelIeHHs, MPOBOAUTH pPACUETHl U
OIICHUBATh PEAIbHOCTh MOJYU€HHOTO 3HAaYCHHS (PU3UIECKON BETUUHUHBI

10.14

Pemate Ka4C€CTBCHHBIC 3agadyun: BBICTPAaNBATh JOTUYCCKHU
HCTIPOTUBOPCUUBYIO IICIIOYKY paCCY)KIlCHI/Iﬁ C OHOpOfI Ha HU3YYCHHBLIC




3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-ICCKI/I€ SABJICHUA

10.15

Hcnonb3oBarh  mpu  pelleHUH  ydyeOHBIX  337ad  COBpPEMEHHbIE
WHPOpPMAIIMOHHBIE  TEXHOJOTMHM  JUIi  [OWCKA, CTPYKTYpPUPOBAHUS,
UHTEpIpEeTallMM M MPEACTAaBICHUS Y4YEOHOM U  Hay4dHO-NOIYJISPHOU
UHPOpPMALMK, TOJYYEHHOW U3 pa3NUYHBIX HCTOYHHUKOB; KPUTHUECKU
aHAJIM3UPOBATh M0JIy4aeMyI0 HH()OPMALUIO

10.16

[IpuBoUTE NpUMEpPHI BKJIa/la POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAayKH, OOBSCHEHUE IPOLIECCOB OKPYKAIOLIEro MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJOTHU

10.17

Hcnonb3oBarh TeopeTnyeckue 3HaHUS MO (PU3MKE B MOBCEAHEBHOW KU3HU
g obecriedyeHust Oe30MacHOCTH Npu  oOpallleHuu ¢ npudbopamMu U
TEXHUYECKUMH YCTPONCTBAMH, JUISI COXPAaHEHHs 3/J0POBBS M COOIIOIECHUS
HOPM 3KOJIOTHYECKOI'0 MOBEICHUS B OKPYKAIOLIEH cpene

10.18

PabGorate B rpymnme C BBINOJHEHWEM Pa3IMYHbIX COLUAIBHBIX pOJIEH,
MJIAHUPOBATh PabOTy TPYIIIBI, PAIIMOHATBLHO PACIIPEACATh 00SI3aHHOCTH U
IIaHUPOBATh ACATCIIBHOCTL B HCECTAHAAPTHBIX CHUTYAllMAX, AaACKBATHO
OLCHMBAThb BKJIaJ KaXJIOro W3 Y4YaCTHUKOB TPYIIbI B PCIICHHUC
paccMaTpuBaeMon MPOOIEMBI

11 KIJACC

Kon
NpoBepPsieMoro
pe3yJabTarta

11.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero o0pa3oBaHusi

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOM Hay4yHOW KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOM TEXHUKH
U TEXHOJIOTUH, B MPAKTUYECKOM NESATENbHOCTH JIOACH, LEIOCTHOCTh U
€IMHCTBO (PM3MUYECKOM KapTUHBI MUpa

11.2

Y4UTHIBATh rpaHulbl TIPUMCHCHUA H3YUYCHHBIX (1)H3H“I€CKI/IX MOJICICH:
TOYCYHBIN SHeKTpI/I‘IeCKI/Iﬁ 3apsan, sAA€pHass MOICJIb aToOMa, HYKIIOHHasA
MOJACJIb aTOMHOI'O dA[pa IIpU pCIICHUH q)HSquCKI/IX 3aJa4

11.3

Pacrio3naBath ¢pu3uueckue siBiieHus (MPOIEcChl) B OOBICHATh UX HA OCHOBE
3aKOHOB 93JIGKTPOJMHAMUKHA W KBAHTOBOM (U3UKH: 3JIEKTpUYECKast
IPOBOJIMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIECHCTBHS
TOKA, B3aUMO/JICHCTBHE MAarHUTOB, AJIEKTPOMArHUTHAS MHIYKIUS, ICHCTBHE
MarHUTHOTO TIOJIS HAa TMPOBOJHUK C TOKOM U JBIDKYIIMHCS 3aps,
AJIEKTPOMArHUTHBIE KOJICOaHUs u BOJTHBI, PSIMOJIMHEHHOE
pacrpocTpaHeHHE CBETa, OTPAXKEHHE, TpeJOMIICHHe, HHTepdepeHus,
nudpakius U MoJIIpU3alvs CBETa, AUCIEPCUs CBETa, (POTOIICKTPUUCCKHIA
abdekt (poTodddexT), cBeTOBOE NaBIeHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIEeKTpa  aroMa  BOJOpPOJA,  ©CTECTBEHHas W HMCKYCCTBEHHas




PaaOaKTUBHOCTD

114

OnuceIBaTh HU3YUYCHHBIC CBOMCTBA BCIIECTBa (BHCKTpI/I‘-ICCKI/Ie, MAar"iuMTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOJUMOCTb DA3IMYHBIX Cped) U
JJIEKTPOMArHUTHBIE  SIBIEHUS  (IIPOIECCHI), HCHOJB3yd  (hu3nyecKue
BCIIMYHNHBI: BHGKTpI/I‘IeCKI/Iﬁ 3apsan, CuJjia TOKaA, JICKTPUYICCKOC HAIIPSKCHUC,
JNIEKTPUYECKOE COMPOTHUBJIEHUE, pa3HOCTh mnoTeHmanos, IJC, paborta
TOKAa, WHIYKIMS MarHuTHOTO ToJiA, cuia Awmmepa, cuia Jlopenna,
WHAYKTUBHOCTb KAaTYHIKHW, SHCPIUs SJICKTPHUYCCKOI'O U MAarHuTHOTI'O HOJ’IGﬁ,
IepuoJl U YacToTa KOJICOAHWH B KOJIEOATEIbHOM KOHTYpE, 3apsi M CHja
TOKa B TIPOIllECC€ TapMOHHMYECKHX OJEKTPOMArHUTHBIX KOJICOAHMH,
(OKyCHOE pacCTOSHHE W ONTHYeCKas CHJa JIMH3BI;, TPU  ONHUCAHUU
IpaBHUJIbHO TPAKTOBATbH @HSquCKHﬁ CMBICJI HCIIOJIB3YEMbBIX BECJIWYHH, HUX
0003HaYeHMs] U EIUHMIIBI; YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOLIUE JIAHHYIO
(hU3MYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU

11.5

OnuchiBaTh M3YYCHHBIE KBAHTOBBIE SIBJICHHS W TPOIECCHI, HCIOIB3YS
(bu3UYecCKre BETUYMHBI: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJIH, JJIMHA BOJHBI
U YacToTa CBeTa, PHEpPrus M HMIYJIbC (POTOHA, MEepHOJ] NoJypacrnana,
SHEPTHsl CBS3W aTOMHBIX SJIep; NMPH ONMUCAHWU TPABWIBHO TPAKTOBATH
(bMBUYECKU CMBICT HCTIOJIB3YEMbIX BETUYHH, UX 0003HAUYCHHS U €IUHUIIBI;
yKa3bIBaTh (OPMYIIbI, CBSA3BIBAIOIIME JaHHYIO (U3UYECKYIO0 BEIMYHUHY C
JOPYTMMHU BETUYMHAMU, BBIYUCIISTH 3HAU€HUE (PU3NIECKOM BETMYUHBI

11.6

AHanu3upoBath pU3NUECKHUE MPOIIECCHI U SBICHUS, UCTIONb3Ysa (PU3NUECKUE
3aKOHBl W TPHUHLOMIBL: 3akoH OMa, 3aKOHBl TOCJIEIOBaTENIbHOTO U
NapajieIbHOTO COEANHEHHUs POBOJAHUKOB, 3akoH J[oynsa — JleHa, 3akoH
ANIEKTPOMArHUTHOM MHIYKIIUU, 3aKOH MPSAMOJMHEHHOTO pacipoCTpaHEHUs
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IPEJOMJICHHUS CBETAa, YPaBHEHUE
OiiHmTeitHa i GoTtoddderra, 3aKOH COXpaHEHHUS DSHEPIUu, 3aKOH
COXPAaHEHHUS HMITYJIbCa, 3aKOH COXPaHEHHUS 3JIEKTPUUECKOIo 3apsijia, 3aKOH
COXPaHEHHUs MacCOBOTO YHCIA, MOCTyNaThl bopa, 3aKOH pajnOaKTUBHOTO
pacmazia; mpu 3TOM pa3iuyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaXEHHWE U YCIOBHs  (TpaHMIbI,  0O0JIACTH)
IPUMEHUMOCTH

11.7

OHpe,Z[CJ'ISITL HaIllpaBJICHUEC  BCKTOpa HWHAYKIHUHW  MArHuTHOTO  IIOJIA
IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

11.8

CTpouTh M ONHCHIBATh H300PaKECHHUE, CO3/1aBaCMOE IUIOCKHM 3EPKAJIOM,
TOHKOHW JTUH30U

11.9

BbITIONHATE AKCHEPUMEHTHI M0 HCCIEA0BAHUI0 (DU3MUECKUX SIBICHUHA U
MPOIIECCOB C UCTIOIH30BAHUEM MPSMBIX U KOCBEHHBIX H3MEPEHUI; TPH 3TOM
dbopmynupoBaTh mpobraemy (3agady) ¥ THIIOTe3y Y4eOHOTO IKCIEPUMEHTa,
coOupaTh YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYAOBaHHUSI, MPOBOIUTH OTBIT
1 (OpPMYTUPOBATH BBHIBOIbBI

11.10

OCYH.[GCTBJ'IHTL MpsAMBIC U KOCBCHHBLIC HN3MCPCHUA (bHSH‘{CCKI/IX BCJIIMYMH,
Ipru 5TOM BLI6I/IpaTB ONTUMAIIBHBIN CIIOCO0 U3MCPCHUSA U HUCIIOJIb30BATH




M3BECTHBIE METO/IbI OLICHKH IIOTPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCHUMOCTH  (DM3MYECKUX BEJIMYMH C HCIHOJIb30BAHUEM
NPSIMBIX U3MEPEHUH; TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH
pe3yabTaThl TOJNYYEHHOW 3aBHCUMOCTH (DU3NYECKUX BEIWYMH B BHUJE
TaOuIl U TPaUKOB, IETaTh BBIBOAKI 110 Pe3yIbTaTaM HCCIICIOBAHUS

11.12

CoGumroath npaBuiia 0€30MaCHOTO TPyl MPH MPOBEACHUH UCCIICIOBAHUI B
paMKax  y4eOHOro  DKCIIEPUMEHTAa, Y4COHO-HMCCIICIOBATEIbCKOW U
HpOGKTHOﬁ ACATCIIBHOCTU C UCIIOJIB30BAHHUEM N3MCPUTCIbHBIX YCTpOI\/JICTB u
1a060pPaTOPHOTO 00OPYIOBAHUS

11.13

Pemats pacu€rHble 3agauu C SBHO 3a/JlaHHOM (PU3MYECKOH MOJIENbIO,
HCIIOJIb3YA (1)I/I3I/I‘-ICCKI/IC 3aKOHBI U ITPUHIMUIIBI; HA OCHOBC aHaJIN3a YCJIOBUA
3aJa4u BI)I6I/IpaTB (1)I/I3I/I‘-ICCKyIO MOACIb, BBIACIATH (1)I/I3I/I‘IGCKI/I€ BCINYHNHBI
u ¢GopMynbl, HeoOXOquMbIe Al €€ pelleHus, NMPOBOJUTH pacuéTel U
OLCHUBATH PCAIbHOCTD MOJTYUCHHOI'O 3HAYCHU A (1)1/131/1‘1601(0171 BEINYHNHBI

11.14

Pemrate KaueCTBEHHbBIE 3a/1a4u: BBICTPANBATh JIOTUYECKU
HEMIPOTUBOPEUMBYIO IEMOYKY PpAaCCYyXJCHHM C OINOpPOM Ha W3y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SABIICHUS

11.15

Ucnonb3oBarh  mpu  pemieHUHd  yuyeOHBIX  3a7ad  COBpPEMEHHbIE
nH(pOpPMallMOHHBIE  TEXHOJOTMU Ui  TIOUCKa, CTPYKTYpUpPOBaHUS,
UHTEpIpeTali M TMpeACTaBlIeHUs Yy4yeOHOW U HaydyHO-TOMYJISpPHOU
nHdopMaluy, TOIYYEHHOW U3 PA3IUYHBIX HCTOUYHUKOB; KPUTHUECKU
aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

11.16

OOBSACHATH TPHUHIMIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBUS UX O€30MacHOr0 MCMHOJb30BaHHUS B
MOBCE/IHEBHOM JKU3HU

11.17

[IpuBoMTE MpUMEpPHI BKJIa/1a POCCUNCKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKH, B OOBACHEHHE IPOIECCOB OKPYXKAIOIIET0 MHUpPA, B
pPa3BUTHE TEXHUKU U TEXHOJIOTHI

11.18

Hcnonp3oBaTh TeOpETUYECKUE 3HAHUS N0 (PU3HMKE B TIOBCEIHEBHOW KU3HU
st obecriedyeHuss O€30MACHOCTH TIPU  OOpallleHHH ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHHS 3JI0POBbsI M COOJIOICHUS
HOPM 3KOJIOTUYECKOTO IMOBEACHUS B OKPYKAIOIICH cpelie

11.19

PaGorate B rpymme C BBIOJHEHHWEM pPa3IUYHbIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PALMOHAIBLHO PACHpPEeNsaTh 00sI3aHHOCTH U
IUTAHUPOBATh JESATENILHOCTh B HECTaHJAPTHBIX CHUTYaIlUAX, aJeKBAaTHO
OLIEHMBATh BKJaJ KaXJOr0 U3 YYACTHUKOB TpPYHIbl B pEUIEHUE
paccMaTpuBaeMoi mpoOiIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kon Kox nmpoBepsiemoro

pasaejia 3JEMECHTA

HpOBepﬂeMble IJIEMEHTLI COACPKAHUSA

OU3NKA 1 METOABI HAYHYHOI'O [TO3HAHU A

1.1

®usuka — Hayka o npupozae. Haydnele meTonbl
IIO3HAHUS OKpyXKaromero Mupa. Pons skcriepumenta
U TEOpUM B IIPOLECCE TO3HAHUA MPUPOIBI.
OKCIepUMEHT B (U3HKE

1.2

MonenupoBanue (bu3rUecKux SIBJIEHUU u
npoueccoB. Hayunble rumnortessl. @dusnyeckue
3aKOHBI W Teopuu. ['paHUIBI NPUMEHUMOCTH
¢usznyeckux 3akoHOB. IIpUHIUMII COOTBETCTBHUS.
Ponp u wMecto ¢usuku B popMHpOBaHHH
COBPEMEHHOM  HAyyHOM  KapTUHBI MHUpa, B
MPAKTHYECKOHN AESITEeIbHOCTH JII0IeH

MEXAHUKA

KNMHEMATHKA

2.1.1

Mexannueckoe NBIDKEHHUE. OTHOCHUTENBHOCTD
MexaHuyeckoro aBmwxkeHusa. Cucrema oTcdéra.
Tpaektopus

2.1.2

[lepememnienne, CKOpocTb (CpeAHssI CKOPOCTb,
MT'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHalIbHOM
TOYKH, UX MPOEKIUU Ha OCU CHUCTEMBbI KOOPAMHAT.
Clio)xeHue nepeMeIeHU U CII0KEHUE CKOPOCTEN

2.1

2.1.3

PaBHOMepHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE
IBUKEHHe. ['pa@uku  3aBUCHUMOCTH  KOOPAMHAT,
CKOPOCTH, YCKOpPEHHUS, MyTH U IepeMelIeHUs
MaTepuaIbHOU TOUYKU OT BpEMEHU

2.14

CBoOoaHOE MmajieHne. Y CKopeHue CBOOOTHOTO
maJcHus

2.1.5

KpuonuueitHoe JIBIDKCHHE. PaBHOMepHOE
JBU)KEHUE MaTE€pUAIIbHOW TOUYKU IO OKPYKHOCTH.
YrnoBast cKOpOCTb, JTUHEWHAs cCKOpocTh. [lepuon u
yacrora. LleHTpocTpeMuTensHOE yCKOPEHUE

2.1.6

Texanuueckue YCTpOﬁCTBaZ CIIMLAOMETDP, ABUKCHUC
CHaps 0B, HCITHBIC 1 PEMCHHBIC IIEPCAaAYn

2.1.7

[Ipaktnyeckue paboTbl. M3MepeHHe MIHOBEHHOM
ckopoct. MccnenoBaHue COOTHOLIEHHUS MEXIY




MyTSIMH, PO ICHHBIMU TEJIOM 3a
MOCJIeI0BATEIbHBIE PAaBHBIC MPOMEXKYTKH BPEMEHHU
IpyU PaBHOYCKOPEHHOM JBM)XKCHUU C Ha4YaJbHOU
CKOpPOCTBIO, PaBHOW HYyJO. M3ydeHue [BUKEHHUS
mapuka B BA3KOW KHUJIKOCTU. M3ydueHue NBHKEHUSA
Tesa, OPOIIEHHOTO TOPU30HTAIBLHO

2.2

JTMHAMUKA

2.2.1

[Ipuanun  otHocurensHOocTH ['aymmnes. IlepBbiid
3akoH HprotoHa. HepuuanbHble CHCTEMBI OTCUETA

222

Macca tena. Cuia. [TpyuHIMI Cynepno3uiyuu cuil

223

Bropoii 3akoH HproTOHa 1511 MaTepuanbHOM TOUKHU B
uHepuuanbHoi cucreme orcuéra (MCO). Tperuit
3akoH HploTOHA 171 MaTepuanbHBIX TOUEK

224

3akoH BceMHUpHOTO TsroTeHus. Cuia TKECTH.
[TepBast kocmMudeckasi CKOpocTh. Bec Tema

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Tpenue. Cuna TpeHHS
CKOJIbKEHUSI U cuiia TpeHus nokos. Koapdunuent
Tperust. Cuina cOnpoTUBJICHUS MPU JBMKEHUU Tela
B )KMJIKOCTHU WJIU raze

2.2.7

[TocTymarenpHOe W BpalIaTSIIBHOE  JIBHIYKCHHE
a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MoMEeHT cuiabl OTHOCHUTENBHO OCH BpalleHHs.
[1neyo cuibl. YcnoBusi paBHOBECHUS TBEPAOTO TEJa B
HUCO

229

Texandeckue YCTpOﬁCTBaI IIOAIMITHUKH, IBHXXCHHUEC
HCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTuueckue paboThl. V3ydeHuwe  JIBUKEHHS
Opycka MO HAKJIOHHOM IUIOCKOCTH MOJ JeiCTBHEM
HECKOJIbKUX cui. MccnenoBaHue 3aBUCUMOCTH CHJI
VIPYrOCTH, BO3HUKAOIUX B JaehopMUpyeMoit
NpYXHHE W PE3MHOBOM 00pasiie, OT BEJIUYUHBI UX
nepopmanuu. VccnenoBaHue yCIOBH paBHOBECHS
TBEPAOTO TeJa, UMEIOIIETO OCh BPAILECHHS

2.3

3AKOHbI COXPAHEHUA B MEXAHUKE

23.1

I/IMHy.TIBC MaTepHaﬂLHOﬁ TOYKH, CHUCTEMBI
MaTCpHAJIbHBIX TOYCK. I/IMHy.]'ILC CHUJIBI U UBMCHCHUC
HUMITYJIbCa TCJla

232

3akoH coxpaHeHus nMmiyiasca B MCO. PeaktuBHOE
JBUKEHHE

233

PaGora cunel




234

MouHoCcTE CHIIBI

235

Kunernyeckass »5sHeprus MaTepUAIBHOW  TOYKH.
Teopemao KWNHETUYECKOW SHEPIUU

2.3.6

[TorennnaneHasa sHeprus. [loTeHnumanbHas >HEprus
yIpyro nepOpMUPOBAHHOI MIPYXHUHBI.
[NoTenumansHas YHEPTUs Tesa BOIM3HM MOBEPXHOCTH
3eMiu

2.3.7

[loTennmanpHble 1 HEMOTEHIMAIbHbBIE CHIIbL. CBSI3b
paboThl HENOTEHLMAJIbHBIX CHUJI C HW3MEHEHUEM
MEXaHUYECKOM HHEpruu CUCTEMBbI Tel. 3aKOoH
COXPAaHEHHUS MEXaHUYECKOH SHEePruu

2.3.8

VYrpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHu4ecKkue  yCTpOMCTBA:  JBWIXKEHUE  PAKeT,
BOJIOMET, KOTIEp, NPYKUHHBIN MUCTOJIET

2.3.10

[IpakTuueckue paboTsl. M3yueHne cBA3u ckopocTeit
TeJ Mpu Heynpyrom ynape. MccnenoBanue cBsi3u
paboThl CWJIBI C HW3MEHEHHEM MEXaHUYECKOU
SHEpPruu Tena

3 MOJIEKVYJISIPHASA ®U3UKA U TEPMOJIMHAMUKA

OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPHUU
OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-

311 KMHETUYECKON Teopur. BpoyHOBCKOE IBUKEHHE.
Huddysus. Xapakrep ABUKEHUS U B3aUMOICHCTBUS
YaCTHI BEIL[ECTBA
Mopenu cTpoeHus Tra3oB, XUIAKOCTEH M TBEPABIX

3.1.2 Tell U OOBACHEHHE CBOMCTB BeEIIECTBA HAa OCHOBE
3THUX MOJEIIEN

313 Macca MOJIEKYIL. KonnuecTtBo BEILIECTBA.

o [MocTosiaras ABoraapo

31 314 TemmoBoe  paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Llenbcus
Mopenbs uaeanbHoro raza. OCHOBHOE YypaBHEHUE

3.1.5 MOJIEKYJISIPHO-KUHETUUECKOW TEOPUU HJI€aJTBbHOTO
rasa
AOcomoTHas TeMmrepaTypa Kak Mepa cpeaHei

3.1.6 KUHETUYECKOM DJHEPrMU  TEIUIOBOTO  JIBUKECHMS
yacTtul rasza. [llkana remneparyp KenbBuna

317 VYpaBuenune Kianeiipona — MenzaeneeBa. 3akoH
JlanbToHa

318 l"azoBble 3akoHbI. M30mpo1iecchl B HACAIBHOM Tas3e ¢

IMNOCTOSAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TCpMa,




u30Xxo0pa, u3obapa

3.1.9

TexHuueckue ycTpoicTBa: TepMOMETP, OApOMETp

3.1.10

[IpakTuueckue paboTsl. MI3MepeHre Macchl BO3ayXa
B KJIacCHOM KOMHarte. McciaenoBaHue 3aBHCHMOCTH
MEXIy TIapaMeTpaMu COCTOSIHUSI Pa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOAMHAMUWKN

3.2.1

TepmonnHamudeckas cucrema. Buyrpennss
DHEPTHUsl TePMOAMHAMHYECKOW CHCTEMBI U CIOCOOBI
€€ U3MEHEHUS

322

KonnuectBo Temmotsl u  pabota. BHyTpeHHss
SHEPrus OJHOATOMHOI'O UJEaIbHOIO rasa

323

Buant TeIJIoTepeIauHn: TETJIOMPOBOJHOCTb,
KOHBEKIIUS, W3IydeHue. TermnoéMKOCTh,  Tena.
ViaenrHasg  TemIOEMKOCTH  BellecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIONepeave

3.2.4

IlepBblii  3akoH TepmoanHaMHKH. [IpumMeHeHne
IIEPBOTO 3aKOHA TEPMOAMHAMUKH K H30IPOLIECCAM.
I'padmueckas nnTepnperanus padboTsl rasa

3.25

TenmoBnie MAaIIIUHEL. [TpunIUTIBEI NEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpazoBaHusi >HEPruud B
TEIJIOBBIX MamuHaxX. KoaddumueHnT moae3Horo
nevictus (nanee — KII/]) termoBo#t mamunbl. [{uki
Kapno u ero KIIJ]

3.2.6

Bropoit 3akon TepmomuHamuku. HeoOpaTtumocTh
IpOLECCOB B Mpupoje. TerioBble JBUTATEIH.
DKoJorudeckue npoOiaeMbl TEIIOIHEPreTUKH

3.2.7

TexHuyeckue yCTpONCTBA: IBUraTeslb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOIUIbHUK, KOHTUIIHOHEP

3.2.8

[Ipaktnueckue pabotel. M3mepenue yaenbHOUN
TEILUIOEMKOCTH

33

AT'PETATHBIE COCTOSHMA BEILECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapoobOpazoBanue u koHaeHcauus. Vcnapenue u
KUMEHUEe. YJIeNbHas TEIUIoTa MapooOpa3oBaHUs.
3aBUCHUMOCTh TeMIEPaTypbl KUIICHUS OT JIaBJICHHUS

3.3.2

AOcComoTHas ¥ OTHOCUTENNbHAS BIaXKHOCTh BO3IyXa.
Hacsiennsiit nap

3.33

Teépnoe Tteno. Kpucramnuueckue u amopdHbie
Tena. AHM30TPONUS CBOMCTB KpUCTaJIOB. JKuakue
Kpuctaibl. CoBpEMEHHbBIE MaTEpHAIIbI

334

IInaBnenue u KpucTtajlin3anus. VYaenpHas TemioTa




iassieHus. Cyonumanus

3.3.5 YpaBHEHHE TEIJIOBOTO OanaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KaJTOPUMETP, TEXHOJIOTUU MOJTYYCHUS
o COBPEMCHHBIX  MarepuajoB, B TOM  YHCIC
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTnueckue pabotel. l3mMepeHue BiaXHOCTU
o BO3JIyXa
4 DJIEKTPOAUHAMUKA
DJIEKTPOCTATHUKA
411 DnekTpuzaius Tel. OJeKkTpudeckuid 3apsa.  [[Ba
o BUJIA DIIEKTPUIECKHUX 3apsI0B
4.1.2 [IpoBOAHMKH, TUIIIEKTPUKHU U TOJIYIIPOBOJHUKH
4.1.3 3aKOH COXpaHEHHUS IEKTPUUYECKOTO 3apsiia
4.1.4 BzaumonerictBue 3apsinoB. 3akoH Kymnona
DIeKTpruyecKoe ToJIe. Hanpsxénnocts
4.1.5 JNEKTPUYECKOTO MojsA. [IpuHOum cynepno3unuu.
Jlvann HanpsHKEHHOCTH DJIEKTPUUECKOTO OIS
416 Pabora cuI ANEKTPOCTATUYECKOTO TOJIS.
o [ToTermman. Pa3HOCTh IOTEHIIMAIOB
4.1 [IpoBOMHMKKM U  [OUAJIEKTPUKA B  IMOCTOSHHOM
4.1.7 3IEKTPUIECKOM noJie. Jwusnexrpuueckas
MPOHUIIAEMOCTh
OnekTpoéMKocTh. KoHaeHcatop. DJIeKTpOEMKOCTh
4.1.8 IJIOCKOTO KOHJIEHCAaTOpa. JHEpPrus 3apsyKeHHOro
KOHJIEHCAaTOPa
Texnuueckue yCTpOICTBA: 3JIEKTPOCKOII,
419 JNEKTPOMETD, ANEKTPOCTaTUYECKas 3aIuTa,
o 3a3eMJICHHE  JJIEKTpOnpuOOpoB,  KOHAEHCATOP,
KCEpPOKC, CTPYMHBIN TPUHTED
4110 [IpakTnueckue paboTHLI. H3smepenne
o JIIEKTPOEMKOCTH KOHIEHCATOpa
IIOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX CPEJJAX
Ycnosus CYILIECTBOBaHUS MIOCTOSIHHOTO
4.2.1 aJIeKTpudecKoro Toka. Mcrounnku Toka. Cuna Toka.
[TocTostHHBIN TOK
4.2 4.2.2 Hanpsokenne. 3akon OMma ai1s ygacTka Lienu
473 DIIEeKTpUYECKOe COITPOTUBJIICHHUE. VY nensHOE
o CONPOTHBJIEHHUE BELIECTBA
424 [TocnenoBarenbHoe, MapaiebHOE, CMEIIaHHOE

COCANHCHUC ITPOBOIHUKOB




4.2.5

PabGora »snexrpuueckoro Toka. 3akoH JIkoymas —
Jlenua

4.2.6

MoIIHOCTh QJICKTPHUYCCKOI'O TOKA

4.2.7

anekTpoBwkymas cuna (manee — OJC) wm
BHYTPEHHEE CONPOTUBJICHHE HCTOYHHKA TOKA.
3aKkoH Oma  pgus MIOJIHOM (3aMKHYTOM)
anekTpudeckoit rernu. Kopotkoe 3amMbIkaHue

4.2.8

DNEeKTpOHHAs MPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCUMOCTb  CONPOTUBJIEHUS  METAJUIOB  OT
Temmeparypbl. CBEpXIpOBOIUMOCTh

4.2.9

OnekTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX ITYYKOB

4.2.10

[MonynpoBoauuku. CoOCTBEHHass W TpUMECHas
IPOBOAMMOCTh MOJYNPOBOAHUKOB. CBOMCTBa p-n
nepexoja. [lomynpoBoHUKOBBIE TPHUOOPHI

4.2.11

DIIEeKTpUYECKAN TOK B JIEKTPOIUTAX.
DIIEKTPOJUTUYECKAS JTUCCOLUALIMS. DIIEKTPOJIN3

4.2.12

DneKkTpuyeckuii ToK B Ta3ax. CaMOCTOSTENbHBIN U
HECAMOCTOSITENbHBIM  pa3psia. PazmuuHble  THIBI
CaMOCTOSITEIBHOTO pa3psiaa. Mosnus. [1nazma

4.2.13

TexHuueckue ycTpoicTBa: aMIIEpMETp, BOJBTMETD,
peocTar, UCTOYHUKU TOKA, 3JIEKTPOHArpeBaTeIbHbIe
IpUOOPHI, AIEKTPOOCBETUTEIILHBIE IPUOOPHI,
TEPMOMETP COINPOTUBJICHUS, BAKyyMHBIH THO[,
TEPMHUCTOPBI u dboTope3ucTopsl,
MOJIYTIPOBOIHUKOBBIH JIMOJI, TaJIbBAaHUKA

4.2.14

[TpakTuueckue paboThl. M3yueHue cMemaHHOTO
COEJIMHEHUS PE3UCTOPOB.

M3mepenne DOJIC uUCTOYHMKA TOKAa H  €ro
BHYTPEHHETO COINPOTUBIICHUSL. Habmronenue
ANEKTPOJIN3a

11 KIJACC

Kon

pa3nena

4

Koanposepsiemoro
3JIeMeHTa

IIpoBepsiemMble 3JIeMEHTHI COAEPKAHUS

OJIEKTPOAMMHAMUKA

4.3

MAT'HUTHOE IIOJIE. OJIEKTPOMATI'HUTHA A MHAYKINA

4.3.1

ITocTosHubIE MAarduThbl. B3aumopeiictsue
HOCTOSIHHBIX MarHuTOB




MarnutHoe nosue. BeKTop MarHUTHOW MHIYKIUH.
[IpuHnun cyneprio3unyu. JIMHMM  MarHUTHOMN

4.3.2 uHIyKIMKH. KapTuHa JIMHU MarHATHOM MHIYKIIHH
MOJIs1 MOCTOSIHHBIX MAarHUTOB
MarauTtHO€E noJie MpoBOAHUKA ¢ TOKOM. KapTuHa
JUHUWA TOJS JJUHHOTO TMPSMOTO MPOBOJHUKA M
433 3aMKHYTOTO KOJIBLIEBOTO IPOBOJHMKA, KATYLIKU C
TokoM. OmeiT  Opcrema.  B3aumopeiicTBue
MPOBOJIHUKOB C TOKOM
434 Cunia AMmriepa, e€ MOIyJb U HaIlPaBJICHHUE
Cuna Jlopenma, €€ MOAyldh U HaIpaBJICHUE.
4.3.5 JIBuKeHue 3apsHKeHHOM 4acTUIlbl B OJJHOPOJIHOM
MarHuTHoM noJie. Pabota cunel Jlopenia
4.3.6 SIBieHME ANEKTPOMArHUTHOM MHAYKIIUN
4.3.7 IToTok BekTOpa MarHUTHOM WHAYKIIMHU
438 OJC  wHaykuuu. 3aKOH  BJIEKTPOMArHUTHOMN
e urHyKin Oapaest
Buxpeoe snektpudeckoe nose. 9JIC nHAYKIIMU B
4.3.9 IIPOBOJIHUKE, JIBWKYIIEMCS TOCTYNAaTeJIbHO B
OJIHOPOJHOM MarHWTHOM I10JI€
4.3.10 ITpaBuio Jlenna
4311 NunyktuBHOCTh. SBieHMe camounaykiuu. 2JC
e CaMOMHIYKIIMU
4.3.12 DHeprusi MarHUTHOTO TOJISI KATYIIKHA C TOKOM
4.3.13 DJIEKTPOMArHuTHOE I0Jie
TexHuyeckue ycTpocTBa: MOCTOSHHbIE MAarHUTHI,
4.3.14 3JIEKTPOMArHUThI, 3JIEKTPOABUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHII, UHIYKIIMOHHAS MIeYb
[Ipaktnueckue paboTbl. M3ydeHne MarHUTHOTO
MoJIS KaTyliku ¢ TokoM. MccnenoBanue AeiicTBus
4.3.15 MIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue SBJICHUA SHGKTpOMaFHHTHOﬁ

UHAYKIWN
5 KOJIEBAHU S 1 BOJIHBI
MEXAHUYECKUE U 5JIEKTPOMAT'HUTHBIE KOJIEBAHUA
Konebarenbnast cucrema. CBOOOAHBIE KOJIEOAHMS.
5.1.1 l'apmonmnueckue konebanus. Ilepwon, wyacToTa,
5.1 amMIuIuTyAa u ¢asza konedaHuit
5.1.2 [IpyxuHHbBIM MasgTHUK. MaTeMaTHYECKUN MAasITHUK
513 YpaBHeHHe TapMOHHYECKUX KoJeOaHui.

Kunemarnueckoen JUHAMHYCCKOC OIMMCaHHuC




KO0JIE0ATEIBHOTO JIBUKECHUS

[IpeBpamienue 5SHepruuM INpU  TAPMOHUYECKUX
Kosnebanusax. CBsA3p  aMIUTUTYIBl  KOJIEOAHUI

>.1.4 HCXOJHOM BENMYMHBI C aMILUTUTYJaMH KoJieOaHui
€€ CKOPOCTH U YCKOPEHUS
Konebarenbublit KOHTYP. CBobomaHbIe
ANIEKTPOMArHUTHBIE KOJICOaHUS B  HICAITHLHOM
5.1.5 K0Je0aTeJIbHOM  KOHType. AHaJorus  MExXIy
MEXaHUYEeCKUMU u AJIEKTPOMAarHUTHBIMU
kosnebanusmu. ®opmyna TomcoHa
516 3aKOH COXpaHEHUs DSHEpPruu B  HAEaIbHOM
o KOJIeOaTeTLHOM KOHTYpPE
BoinyxneHHbIe MEXaHUYECKHE KoJeOaHusl.
5.1.7 Pe3onanc. Pe3oHaHcHas kpuBas. BbIHyXIeHHBIE
AJIEKTPOMArHUTHBIC KOJICOaHUSI.
518 [IepemennsbIii TOK. CHHYCOUAIBHBINA ITEPEMEHHBII
o TOK.
519 MOonIHOCTh MEPEMEHHOIO TOKA. AMILIUTYIHOE H
o JefCTBYIOIIEEe 3HAUEHHUE CUITBI TOKA U HaNPSDKEHUS
Tpanchopmatop. IlpouwsBoacTBo, mepemada u
notpedieHue ANEKTPUYECKOM SHEPTHUHU.
5.1.10 DKOJIOTUYECKHE  PUCKH  MPU  MPOU3BOJCTBE
o DIIEKTPUIECKON SHEPIHHU. Kynsrypa
UCIIOJIb30BaHUS JIEKTPOIHEPTUH B MOBCEIHEBHON
KU3ZHU
5111 Texnuueckue YCTpOMCTBA: cericmorpad,
o ANEKTPUYECKHI1 3BOHOK, IMHUU 3JIEKTpoIepe1ad
[IpakTuueckue paboTHI. HUccnenoanue
3aBHCHMOCTH IepHO/ia MaNbIX KojeOaHul rpy3a Ha
5112 HUTH OT JUIMHBL HUTH U Macchl TIpysa.

HccnenoBanue INEPEMCHHOI'O TOKa B HOCIIKM U3
MOCJICIOBATEIIbHO COCAUHEHHBIX KOHACHCATOpAa,
KaTYIIKHU U pE3UCTOPa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHuyeckue BOJIHBI, yCIOBHS
501 pacmipocTpaHeHusl. [Tepuon. CkopocTh
o pactpocTpaHeHus U JUTMHA BOJHBL [lonmepeunsie u
MPOJIONIEHBIE BOJHBI
500 WNurepdepeniius u  nudpakimuss MeXaHUIECKHX
o BOJIH
593 3Byk. CkOpocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa

toHa. TeMOp 3ByKa




524

ONEKTPOMAarHUTHHIE BOJIHBI. YCJIOBUS H3IIy4€HUS
NIEKTPOMATrHUTHBIX BOJIH. B3aumHas opueHTanus
BeKTOpOB E, B 1 v B 311€KTpOMaraMTHOM BOJIHE B
BaKyyMe

5.25

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpPa)XEHHE,
IIPEJIOMJIEHUE, HOJISIPU3ALUS, madpaxiys,
uHTeppepenms. CKOPOCTh ANEKTPOMArHUTHBIX
BOJIH

5.2.6

[IIkama s1ekTpoOMarHUTHBIX BOJH. [IprMeHneHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHI)I pPaanoCBA3U u TCJICBUACHUS.
Paguonokanusi. DJEKTpOMarHUTHOE 3arpsi3HEHUE
OKpYKalollen cpeibl

5.2.8

Texanueckue yYCTpOMCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTBI, YyIbTPa3BYKOBas JHATHOCTUKA B
TEXHUKE M MEIWLHHE, pPanap, paauoNpUEMHUK,
TeNeBU30p, aHTeHHa, Tenedon, CBY-meun

5.3

OIITUKA

5.3.1

[IpsmonmuHeliHOE  pacnpoCTpaHEHUE CBETa B
onxHOpoIHOM cpene. JIyu cBeta

532

OtpaxkeHne cBeTa. 3aKOHbI OTPAXKEHUS CBETA.
[TocTpoenne n3o0pakxeHUH B IIIOCKOM 3€pKaie

5.33

[Ipenomnenue cBeTa. 3aKOHBI TPETOMIICHUS CBETA.
AOCOIOTHBIN MOKa3aTes b MPEIOMIICHUS

534

ITonHoe BHyTpeHHee oTpaxeHue. I[lpenenbHbIin
yroJI MOJIHOTO BHYTPEHHETO OTPaXKEHUS

5.35

Hucnepcus cera. ClI0KHBIM cOCTaB 0€I0ro CBETA.

LBer

5.3.6

Cobuparonue u pacceuBarolmiue JUH3bL. ToHKas
nuH3a. DoKycHOE pacCcTOSTHUE U ONTUYECKasl CUIia
ToHKOM nuH3bL. [locTpoenune wu3z00pakeHHl B
cobuparomux 1 paccenBarmux jauH3ax. opmyna
TOHKOH TUH3bI. YBEIUYEHUE, JaBaeMOe JIMH301

5.3.7

Hpez[enbl IMPUMCHUMOCTHU reOMeTqueCKOﬁ
OIITUKHU

5.3.8

WnTepdepennys ceera. KorepeHTHbIE HCTOUHHUKH.
Ycnosus HaOTI0ICHUS MaKCUMYMOB "
MUHHUMYMOB B HMHTEpP(QEPEHIIMOHHON KapTHHE OT
JIBYX CUH(a3HBIX KOTEPEHTHBIX UICTOYHUKOB

5.39

Hudpakmus cBera. JudpaknuonHas peméTka.
YcnoBue HaOMOACHUS TIaBHBIX MAKCUMYMOB IIPH
MaJCHUd  MOHOXPOMATHYECKOTO  CBETa  HA




T(QPaKIUOHHYIO PEHIETKY

5.3.10 [Honsipusauus cera
TexHuueckue YCTPOMCTBA: OYKH, Iy1a,
5311 ¢doroanmapar, MIPOEKITUOHHBIN armapar,
o MHKDPOCKOII, TEJIECKOI, BOJIOKOHHAs OIITHKa,
T(pakMOHHAs PEIIETKA, TTOJISPOUT
[IpakTnueckue pabotel. M3mepeHue noxazaTesns
5312 IIPEIOMIICHUSI. UccnenoBanue CBOWCTB
o n300paxkeHuii B nuH3ax. HabironeHue aucrnepeun
CBETa

3JIEMEHTHI CITIELIUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'pannisl IIPUMEHUMOCTH KIIACCUYECKON
MexaHuKHU. [locTynaTel TEOpUM OTHOCUTENBHOCTH:
WHBAPUAHTHOCTb MOJYJII CKOPOCTH CBETa B
BAaKyyMe, IPUHIUI OTHOCUTEIBHOCTH DWHIITENHA

6.2

OTHOCUTENHLHOCTD OJHOBPEMECHHOCTH.
33MeJIHeHI/Ie BPEMCHHU U COKpAIICHUE NJIWHBL

6.3

DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBs3p  Macchl C DHEpPrU€d M HMIIYJIBCOM
CBOOOJ/IHOM YaCTHIIBI. DHEPTrUs MOKOS CBOOOIHOM
YACTHIBI

KBAHTOBAS ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOI OIITHUKU

7.1.1

®otonbl. @Dopmyna I[lmaHka CcBsSI3U HSHEPrUU
doToHa ¢ ero 4YacTtoTod. DHEPrust U HUMITYIbC
dboToHa

OtkpoiTue u uccneaoBanue Gotoddpdexra. OnbIThI
A.T'. CroneroBa. 3akoHsl GoTorddexra

VYpaBHenne OitnmreitHa s poTodddekra.
«Kpacnas rpanuma» porosddexra

7.1.4

HaBnenue cBera. Onbitel I1.H. JIeOenena

7.1.5

XHUMHUYECKOE ,Z[CflCTBPIe CBCTa

Texuuueckue yCTpOICTBA: (hoTosIEMEHT,
dboTomaTuuk, conHevuHas 0aTapesi, CBETOIHO/]

7.2

CTPOEHHME ATOMA

7.2.1

Mogpens atoma Tomcona. OmnbiTel Peszepdopaa mo
HCCIIEIOBAHUIO CTpOoeHUs atoma. [limanerapnas
MOJIENIb aTOMa

7.2.2

IToctynater bopa. M3myuenue u moryonieHue
($OTOHOB HpU HEpexoae aToMa C OJHOTO YPOBHS
SHEpruu Ha Jpyrod. Buael cnektpoB. Cnekrp




YPOBHEM 3HEPrUU aTOMa BOJOPOJA

7.2.3

BonnHoBeie cBoiicTBa yactuil. Bonubel ne bpois.
KopmyckymnsipHo-BosHOBOW nyanu3m. Judpaxuus
NIEKTPOHOB Ha KpHUCTAILIaX

7.2.4

CronranHoe nu BBIHYXXJICHHOC H3JTYyYCHHC.
YCTpoiCTBO M IPUHIIMIT PabOTHI J1a3epa

7.2.5

TexHU4ecKre yCTPOMCTBA: CIIEKTPAJIbHBIM aHAIN3
(cmeKTpoCKoM), J1a3ep, KBAHTOBBIA KOMITBIOTED

7.2.6

[IpakTuueckue paboTHI. Habnonenue
JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Metonanl HaOJIIOIEHUS " perucrpanuu
3JIEMEHTAPHBIX YaCTHII

7.3.2

OTtkpeiTue paaunoaktTuBHOCTH. OnBITH Pesepdopaa
M0  ONpENeNIEHHUI0 COCTaBa  PaJUOAKTUBHOTO
n3nydenusi. CoiictBa anbda-, Oera-, ramma-
u3IydeHus. BiusHue paginoakTUBHOCTH HA KUBBIC
OpPraHU3MBI

7.3.3

OtkpeiTHE TIpOTOHA MW HeuTpoHa. HykioHHas
Monenb siapa I'eitsenbGepra — HMBaHenko. 3apsin
saapa. MaccoBoe uucio sapa. M3oTomsl

7.3.4

Anbda-pacnaz. ONEKTPOHHBIM W TIO3UTPOHHBIN
OeTa-pacrma. ["'amma-uznydenue. 3aKkoH
pPaAMoOaKTUBHOTO pacraja

7.3.5

DHeprus CBS3M HYKJIOHOB B siipe. SIepHbIC CHIIBL
Hedekt macchl sapa

7.3.6

Snepubie peakuuu. Jlenenue u CUHTES sAEp

7.3.7

Snepueiit  peaktop. TepMosiiepHBIA  CHUHTE3.
[TpoGieMbl U MEPCHEKTUBBI SACPHON IHEPIETUKH.
DKOJIOTUYECKHUE aCIEKThI AEPHON SHEPTETUKHU

7.3.8

:‘)J'IeMeHTapHBIC HYaCTHUIIBI. OTKpBITI/Ie IMO3UTPOHA.
CDYHI[aMeHTaJ'IBHLIC BSaHMOHCﬁCTBHﬂ

7.3.9

TexHuyecknue YCTpOWCTBA: JO3UMETp, Kamepa
Bunbcona, snepHbIil peakTop, aToMHas 6oM0a

7.3.10

[Ipaktuyeckue paboTel. HMccnenoBanue TpeKoB
yacTul] (10 roTOBBIM (GoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&3nmnoro Heba. Co3Be3nus, sipkue 3BE3.BI,
IUTAHETHI, UX BUJIMMOE JBHKEHNE

8.2

Conneunas cucrema. IlnaHeTsl 3eMHOM rpyIIIbIL.
IImaHeThI-TUTaHTBI U UX CITYTHUKH, KapJIMKOBBIC




mwianeTel. Mainbie Testa COMTHEYHON CUCTEMBI

8.3

Connme, ¢orochepa u armochepa. CoiHeqHaAs
AKTUBHOCTbH

8.4

Wcrounuk sneprun ConHua u 3BE311

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBETHMOCTb, paauyc, TEeMIIeparypa, ux
B3aUMOCBs3b. JlnarpaMMa «CreKTpaabHbIM KIacc —
CBETUMOCTB). 3BE3 b1 TJIaBHOM
IOCJIEIOBATENBHOCTH. 3aBUCUMOCTb «Macca —
CBETUMOCTB)» JUIS 3BE3] TJIaBHON
NOCJIEZIOBATEILHOCTH

8.6

Bryrpennee crpoenune 3BE3a. CoBpEeMEHHBIC
HpeI[CTaBJ'IeHI/ISI (0] HpOI/ICXO)K)ICHI/II/I " DBOJIFOIIUA
CouHna u 3B€31. DTallbl )KU3HU 3BE3]]

8.7

Mneunsiii [Iyre — Hama ['amaktuka. CnupaibHas
cTpykrypa ["anaktuku, pacnpeneneHue 3BE31, rasa
n neud. llomoxenne w nBmwxenune ConHOa B
["anaktuke. Ilnockas u chepuyeckas MoICUCTEMBI
["amakTrkn

8.8

Tunbl ramakTuk. PaguoranakTMKd | KBa3aphbl.
YEpHbIe OBIPHI B SAPax rajJakTUK

8.9

Bcenennada. Pacmupenue Bceenennoil.  3akoH
Xab6uma. Pa3zoeranne ramaktuk. Bo3pact u pamnyc
Bcenennoit, teopus bonbimoro B3psiBa. Mojenb
«ropsauei Beenennoit». PenukroBoe nsinydeHue

8.10

Macmrabnas CTPYKTYpa Bcenennoit.
MeraranakTuka. Hepeménnnie POOIEMBI
ACTPOHOMHHU




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

CpopMHpPOBAHHOCTH, YMEHHUHN pacro3HaBaTh (U3UUECKHUE SIBJICHUS

(mpo1iecchbl) U 0OBACHATH UX HA OCHOBE U3yUEHHBIX 3aKOHOB

Brnanenne  ocHoOBomoJararOImMMH  (PU3MUECKHUMH  MOHATUSIMH U

BEJIMYMHAMH, XapaKTEPU3yIOLIUMHU (PU3NUECKUE TPOLECCHI

ChopMHpPOBAHHOCT, yMEHHI MPUMEHATH 3aKOHBI KIACCHYECKOMN
MEXaHHUKH, MOJIEKYJISIPHOM buzuku u TEPMOMHAMHUKH,
ANIEKTPOAMHAMUKH, KBAHTOBOM (M3MKHM A aHAIM3a U OOBSICHEHHUS
SBJIEHUN MHKPOMHpa, MaKpoMHpa M MeraMupa, pa3jinyaTh YCIOBHUS
(rpanuIpl, 006JaCTH) MPUMEHUMOCTH (DU3MUYECKUX 3aKOHOB, TOHUMATh
BceoOmMi xapakTep (DyHIaMEHTAIbHBIX 3aKOHOB M OI'PAaHUYEHHOCTh
UCIOJb30BAHUS YAaCTHBIX 3aKOHOB; AaHAJIM3UPOBaTh (PU3NUECKUE
IIPOLIECCHI, ~ WCHOJBb3ysd  OCHOBHBIC  IIOJIOXKEHMS, 3aKOHBI H

3aKOHOMCPHOCTH

ChopmupoBaHHOCTh yMEHUS pa3idyaTh YCIOBUS MPUMEHHUMOCTH

MoJeNel (PU3NIECKUX TEIl U MPOIIECCOB (SIBJIICHUI )

ChopmupoBaHHOCTh yMEHHUSI pellaTh pacyEéTHbIE 3aJadd C SBHO
3a/laHHOM W HEsIBHO 3aJaHHOU (PM3WYECKON MOJENbI0: HAa OCHOBAHHUU
aHaJlu3a YCIIOBUS BbIOMpaTh (QU3UYECKHE MOJEIH, OTBEYAIOIINE
TpeOOBaHUAM 33724, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTHU
U T[OCTynaTthl  (pU3MYECKHX  TEeOpUd  MPH  UCIOJB30BAHUU
MaTeMaTHYECKUX METOJOB pEIIeHHs 3a7ad, IPOBOAUTH pacuéThl Ha
OCHOBAaHWM HMEIOIIMXCA JAaHHBIX, AHAIU3UPOBATh pPE3YJIbTaThl U
KOPPEKTUPOBaTh  METOJbl  pEHIeHUuss C  Y4ETOM  MOJIY4EHHBIX

pE3yNbTaTOB

Pemate kayecTBeHHBbIE 3aJaud, TpeOyrOUIMEe MPUMEHEHUs 3HAHUN M3
pa3HBIX pa3/eNoB MIKOJBHOTO Kypca (M3UKH, a TaKkKe HHTEerpaluu
3HAHMM W3 JPYTHX IPEAMETOB €CTECTBEHHOHAYYHOIO  IIMKJIA:
BBICTPAaWBaTh JIOTMYECKYIO LENOYKY pacCyKJEHUH C OINOpod Ha

HU3YUYCHHBIC 3dKOHBI, 3dKOHOMCPHOCTH U (I)I/I3I/I‘-IGCKI/IG SABJICHHUA




Bnanenue OCHOBHBIMH METOJaMHU HAy4YHOTO MO3HaHUS,
UCTOJBb3yeMbIMU B (DM3MKE: MPOBOIUTH TMpPSMBIE M KOCBEHHBIE
U3MepeHus: (PU3NYECKUX BEIUYMH, BBIOMpAs ONTHUMAJbHBIA CIOCOO
MU3MEPEHUs] U HCIIOJIb3YsI M3BECTHBIE METOJBI OIICHKH ITOTPEIIHOCTEH
U3MEPEHUH, IMPOBOJIUTH HCCIEAOBAHUE 3aBHUCHUMOCTEH (PH3UIECKUX
BEJIMYMH C UCIOJB30BAaHHUEM TMPSIMBIX HM3MEPEHUH, OOBICHATH
HIOJTy9€HHBIC PE3YJIbTAaThl, UCHOJb3Yysd (PU3UUYECKUE TEOPUH, 3aKOHBI U
HOHATHSA, M JIeNaTh BBIBOJBI; COONIOAATh IpaBuia 0e30MacHOr0 Tpyaa
MIpH TIPOBEJICHUU HMCCIIEIOBAaHUN B paMKax Y4eOHOTO DKCIIEPUMEHTa U
y4eOHO-UCCIeI0BAaTENbCKON  AEATETBHOCTH € HCIOJIb30BAHUEM
OUQPOBBIX ~ W3MEPHUTENBHBIX  YCTPOHCTB W Ja0OpaTOpPHOTO

000pyI0BaHUS

ChopMHpOBAaHHOCT, ~ YMEHUW  aHAIM3UPOBaTH HM  OIICHUBATH
TOCJIEACTBUSL OBITOBOM M TIPOM3BOJICTBEHHOM NIEATETLHOCTH YEJIOBEKa,
CBSI3aHHOW € (PU3WUYECKUMH TIPOIIECCAMH, C TIO3HUITUN SKOJOTHUYECKOU
0€30MacHOCTH; MIPEICTaBICHUI 0 panroHaILHOM
MPUPOJIOTIONIL30BAaHUHM, a  TakKe€  pPasyMHOM  HCIIOJIb30BaHHUU
JOCTVMKEHUM HAyKM W TEXHOJIOTUW I JaJdbHEHIIEro pa3BUTHUS

4eJI0BEYECKOro 00IIecTsa

OBnageHue pa3IUYHBIMU  criocobamu  paboTel ¢ WHpOpMarmein
(GU3NYEeCKOTO  COJNEpXKaHHS C  KCIOJIb30BAaHHEM  COBPEMEHHBIX
WHPOPMAIIMOHHBIX TEXHOJOTHI;, pa3sBUTHE YMEHUH KPUTHYECKOTO

aHaJIn3a U OLICHKHU JOCTOBEPHOCTHU nonyqaeMoﬁ I/IH(l)OpMaHI/II/I

10

ChopmupoBaHHOCTH ~ YMEHHIl  NPUMEHSATH  OCHOBOIOJAraolne
ACTPOHOMUYECKUE TMOHATHS, TEOPUM M 3aKOHBl JJIs aHajiu3a Hu
00BsICHEHUS! (PU3NYECKHX IPOLECCOB, MPOUCXOAAIIMX Ha 3BE3/IaX, B
3BE3MHBIX CHCTEMax, B MEXTaJlaKTUYECKON cpefe; JABHXKEHUS

HeOECHBIX TeJI, DBOIIOLMUH 3BE311 1 Beenennoi




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D
11O ®U3UKE

Kona
Kona
pasaeaa/t

€MbI

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA
3JIEMECHTA

1 MEXAHUKA

1.1 KMHEMATHUKA

111 MexaHu4deckoe JBHXKXCHUC. OTHOCUTEITEHOCTD

MEXaHHUYCCKOT'O JIBUKCHNA. Cucrema otcuéra

MarepuanbHas TOUKa.

E€ pamiryc-BekTop:
Flr)=(xlr) vt ) z(z)),

TpaeKTopIL,

HepeMenIeHIIe:
Ar=7(ty)—7(ty) =1, -1y =
= (Av, Ay, Az),

1.1.2

MYTb.

CrnoxeHIle HEPE:MEII[EHIITIZ

Ay =+,

CkopocTh MaTepuagbHOM TOUKHU:

_ A7
L= —
At

—7=(1,0,.0.),

Ar—={

Ax ,
1.1.3 v o=— =X,. aHaJIOTIYHO v, =y, U.= I/
At o :

CroxeHHe CKOpocTell: o, =5, + 0, -

Brruncienue NEpCMCIICHUA U ITYyTHU MaTCpHaHBHOﬁ TOYKH

pY IPSIMOJIMHEHHOM JIBM)KEHUH BJIOJIb OCH X MO TpauKy




3aBHCUMOCTH Vx(t)

- . AD ~,
YCKD[JEHIIE MAaTEPHATBHOII TOYKIL: a = —L =u =
t—30

At
1.1.4
Ao P
a =—2 =(uv, ) ', aHANOIM4HO a, =(v, |’, a.=(v.
LAy, o ' B )
PaBHOMEpPHOE TPAMONIMHENHOE IBUKECHHUE:
x(t) = xg + Voxt

x(1)

0

+
1.1.5

0xX

U (t) — vgx = const

Q)




Ox

const

PaBHOYCKOpEHHOE IPSIMOJIMHEWMHOE JBUKEHUE:!

v (t)=vu, +at

1.1.6 a, = const
2 2 _ (v
U, —4Y,=<4a, ['12 '11]
U -4
HPII ABILARCHIII B OTHOM HAIIPABICHIH IIVIE S= L
CBoOoaHOE majieHne. Y CKOpeHue CBOOOTHOTO TaACHHMS.
Vi o ﬁo
1.1.7 l

Yo o

Q Xo ";—

I[BI/I)KGHI/IC TCIa, 6pOI_HCHHOFO noa yriioMm o K TOpu3oHTYy:




[.‘r{f} =X, +U,f=x +tU,cosa-f

g1 . 2
v(B) =y, +U, f+ 12 =1, + Uysina - r—g?T

vit)=uv,, +gt=v,sina— g

=0

=—g=const

{U;- (t)=v, =v,cosa
&
g

¥

1.1.8

KpuBonuHueitHoe nBuxkeHue. [[BrkeHne MaTepraibHOM
TOYKH MO OKPYKHOCTH.
VYrnoBas v IMHENHHAS] CKOPOCTh TOUKH:

v = wR

R

[Ipu paBHOMEpPHOM JBUKEHUU TOYKH IO OKPYKHOCTH
21

=—=2
w T v

2w




2o
. LleaTpOCTpEeMUTETHPHOE YCKOPCHHUE TOYUKH:

nc

R
. Ilonnoe YCKOpPCHUC MaTepI/IaJIbHOﬁ TOYKH

TBépnoe teno. [loctynarensHoe U BpamaTesibHOE

119 JBUKEHUE TBEPAOIO Tena
1.2 JMHAMUKA
121 HNuepumaneuble  cucrembl  orcuéra. llepBeli  3akOH
o Herorona. [Ipunnun otHocurensHOCTH [ anunes
1.2.2 Macca Tena. IImoTHOCTH BeliecTBa:




©
I
<[ 3

Cuna. [IpuHIUTT CYTIEPITO3UITNH CHUT:

-

FpaBHOAeﬁCTB = Fl + F2+' -

paBHOIEHCTB

1.2.3




1.2.4

Bropoii 3akon HeroTona: nist MarepuansHoii Touku B UCO

-
>

F1 =ma,




Ap = FAt
A
p
F
At
pu
F = const
F
const
--—‘—.—h-;
£, Fy,
125 Tperuii 3akoH HproTOHA 11 MaTepUaIbHbIX TOYEK:
Fi; = —Fy




12

21

1.2.6

3aKoH BCEMUPHOI'O TATOTCHUA: CUJIbI IPUTSKCHUA MCKIY

TOYEYHBIMUA MAaCCaMU PaBHBI
mpm,

F=6—5




Cuna Tsoxectu. LlenTp TspkecTu Tenma. 3aBUCHMOCTD CHITBI
TSOKECTU OT BBICOTBI h HaJx TMOBEPXHOCTHIO TIIAHETHI
pannycom RO:

GMm

9= R, + h)?

mg

(R

h

GMm




Cuna ynpyroctu. 3akoH ['yka:

F
1.2.7 '
—kx
Cuia Tpenus. Cyxoe TpeHHe.
Cuna TpeHUs CKOJIbKEHUS:
Ep = uN
F
™
uUN
1.2.8
Cuiia TpeHus OKOS:
Ep, < uN

Tp

IN




Kosdduunent rperns

[aBiienue:
Fy
P=7
p
S
1.2.9
F
1
1.3 CTATHUKA
I
F
MOMEHT CHITBI OTHOCHTEIIFHO OCH BPAIICHHSL:
M| = Fl, re 1 — medo cuibt
F
1.3.1
F
OTHOCHTENBPHO  OCH, mOpoxojsmieii depe3 Touky O
MEPICHIUKYISIPHO PUCYHKY
1.3.2 Llentp Macc Tena. L{eHTp Macc CHCTEMbI MaTEPHATbHBIX




TOYCK:

- -

N myr, + myry+...
r]_l.M. =
mq + m, +...

r
.M
m
1
+
m
2
+
m




B OJHOPOJHOM II0JIC TAXKCCTH

(g = const)




const)
[IEHTP MaccC TeJla COBIAAET C €ro IEHTPOM TIKECTH

VYcnosus paBaoBecust TBEporo Tena B UCO:

[M;+M, +...=0

1.3.3 -
|+ Fy+...=0
#HHPar###
3akon Ilackamns
1.34
JaBnenue B xuakoctu, nokosimeiics B UCO:
p =Dpo + pgh
p
###HPar#t## | P
1.3.5
0
+
pgh
3akoH Apxumena:
FApx = _PBbITeCH
F
#iHPar#t
1.3.6

Apx




BBITCCH

€CIIH TeJIO0 U KUAKOCTh nokosarcs B UCO, To

FApx = ngan‘eCH

Apx

pgv

BBITCCH

YcnoBue niaaBaHus Tell

1.4

3AKOHbI COXPAHEHUS B MEXAHUKE

H#HHHPar###
1.4.1

I/IMHYHLC MaTepHaﬂLHOﬁ TOYKH:

p =mv




HNMnynsc cucTemsl Teir:

p=pLt+p2t..

p

p

HHHParHH !
1.4.2

+




HHHPar##
1.4.3

3aKOH M3MECHCHUS U COXpaHCHHA UMITYJIbCA:

B UCO

- -

Ap = A(pl + p2+' . ) = FlBHe]_LIHAt + FZBHeLHHAt+- i

A(




1 BHEIIH

At

2BHEIH

At

B CO , ecitm

Ap = A(py +p2+...) =0




, €CITH

> -

FIBHELLIH + FZBHELLIH +...




1BHEITH

2BHEIIH

0
PeaktuBHOE NBIKEHUE
F
P ariH AT ¥
1.4.4 PaboTa cuibl Ha MajIOM MepeMelIeHUH:
d=|}?'|-|.if'|-c05 a=F, -Ax
«
1.4.5 0]

MOIIHOCTh CHIIBI:

€CJIK 3a BpEMsL




At

At

pa60Ta CHJIBI U3MCHACTCA Ha , TO MOIIHOCTDH CUJIBI

p=
At Ar—sl

=F-vu-coso

1.4.6

Kunerndeckast sHEpryusi MaTEpUAIBHON TOYKHU:

KHUH

my

2m

muv?
EKHH = 2

pZ

=Zm




3aKOH M3MECHCHUS KHHETUYCCKOM SHECPTIUU CUCTEMbI

matepuaibHbix Touek: B UICO AEkun = A1 + A2 + ...

1.4.7

[TorenumanbHas HEPTHS:

JJIA ITIOTCHIIMAJIBHBIX CUJI

A12 = E1n0TeHu - EZHOTeHu_: AEHOTeHL[

InoreHIy

210TeHII

AE

MOTCHI]




[ToreHnmanpHas SHEPIUs MAaTEPUAIILHON TOYKHU B
OJIHOPOZHOM II0JI€ TSKECTH:

EHOTeHu = mgh

MOTCHI]

mgh

[TorennuansHas sHEpTHs ynpyro neGopMupoBaHHOTO
TeJa:

kx?
EHOTeHu = T

IOTEHI]




1.4.8

3aKOH U3MEHEHUS U COXpaHCHHA MeXaHU4YeCKOU OHCPIUH:
Euex = Exan * Enorerm.
B IICO AEex = Agcex HENOTEHLL. CHEs
B IICO AE,x =0, eCMI Agcex menoresn. cax = 0

1.5

MEXAHUWYECKUE KOJIEBAHWA 1 BOJIHBI

1.5.1

lapmonnveckne  KoyieOaHUsT ~ MATEPUATBHOW  TOYKH.
Ammmryna u Qasa  konebanmil. Kunemarmueckoe
OIIMCAHUE:!

x(7) = Asin| @t +o, ).

v, (5) =x/.

a(f=(v,),=—'x(f) =a, +a'x=0,
TZIE€ X - CMELICHAE U3 PAaBHOBECHS.
JlnHamMuyeckoe onucaHue:

ma, = —kx,

ma

ma

. OTO 3HAYHT, YTO
F, = —kx.




—kx.

OHepreTuyecKoe OIHMCaHHE (3akoH COXpaHEHUs

MEXaHUYECKOM PHEPTUN):

CBs3b aMIUTUTYZBI KOJICOAHWW CMEIICHUS] MaTepUaTbHON
TOYKA C AaMIUTHTyAaMu KojeOaHuil €€ CKOpOCTH W

YCKOPEHUSL:

U =04, a__ =04

[Tepnoa u yacToTa KoJeOaHMIA:

r=2r_1
3] Vv

[Tepmoa ManbIX CBOOOJHBIX KOJEOAHHI MaTEMaTHYECKOTO

MAasITHUKA:
1.5.2 i
=21 |—
g
[Tepron cBoOOAHBIX KOJeOAHUI MPY>KUHHOTO MAasiTHUKA!
m
T=2m ?
153 Boinyxknennsle  konebanusi. Pesonanc. PesonaHcHas
KpuBas
Ilonmepeunsle ¥ NPOAOJBHBIE  BOJIHBIL. Cxkopoctb
pPacIpOCTPaHEHUS U JUIMHA BOJIHBI:
1.54

v
A=vT =—
v




WNuTtepdepennus u nudpakuys BOJIH

1.5.5

3ByK. CKOpOCTb 3ByKa

MOJIEKYJIAIPHAS ®U3NKA. TEPMOJIMHAMUKA

2.1

MOJIEKYJISIPHAS ©U3NKA

2.1.1

Mopenu cTpoeHusi ra3oB, >KUIKOCTEH U TBEPABIX Tell.
[Iycth TepmonmHamuyeckas cucreMa (Tesno) cocTouT u3 N

OJIMHAKOBBIX MOJIEKYJ. Torja KOJIM4YecTBO BEIeCTBA
N m
vV=—=—
Ny




rae

— 4KciI0 ABOTAIpo, M — Macca CUCTEMBI (Tena),
U

U
— MOJISIpHAs Macca BeIlecTBa

2.1.2 TeroBoe IBMKEHUE aTOMOB U MOJIEKYJI BEILIECTBA

2.1.3 B3anMoelicTBre yacTuIl BelllecTBa

2.14 Huddyszus. bpoyHoBckoe ABMKEHHE

2.1.5 Monens naeansHoro raza 8 MKT

516 CBsi3b MeXIy JaBJIE€HUEM M CpeIHEH KUHETUYECKOU

3Hepl"I/IeI71 MOCTYIIATCIILHOTO TCIIJIOBOTI'O JABHXKXCHU A




MOJIEKYJ ueaibHOTO ra3a (ocHoBHOE ypaBHeHue MKT):

1 s 2 (mp*) 2. —
p=—myw =—n-| — =—MN-&,.
3 312 3

- KOHICHTpaHs MOJICKYII

2.1.7 AoOcomroTHas Temriepatypa: T =t +273K
CBsA3b TeEMIEpaTypbl raza cO CpeAHEH KUHETHYECKOU
SHEprueil MOCTYMaTeNbHOIO TEIJIOBOTO JABUKEHUS €ro
MOJIEKYII:
2.1.8 (m.p* 3
& =|—— |==kT
|2 2
2.1.9 VYpaBuenue p = nkT

2.1.10

Mogens naeaabHOIO ra3a B TCPMOJAUHAMUKE:




(Vpaprerme Merreeesa — Kareipora
| BeIpasKeHHE U1 BHYTPEHHEH JHepITHH

Vpaenerne MeHueneera — KuaneiipoHa (IIpHMe!

3AIIICH):
pRT

pP’=%RT=vRT=NkT, p=t

BripakeHile 1A BHYTPeHHeIl SHEPTHI OIHOATOMHC

raza ([IpIIMeHIIMEIe (DOPMEI 3alllICH):

U=3vRT =3 NkT =2 RT =ve T =2 p¥
2 2 2 2

2.1.11

3aKkoH HaJ'ILTOHa JJId JaBJICHUA CMECHU Pa3pCKCHHBIX I'a30B:

p=p+pt+..




2.1.12

N3omnpoueccel B pa3peskeHHOM T'a3e ¢ NOCTOSHHBIM YHCIIOM
MoJ1eKyJl N (C MOCTOSIHHBIM KOJINYECTBOM BELIECTBA V):
u3zorepma (T = const): pV = const ,

uzoxopa (V = const):

p
== st
7 = con

T

p

const

n3obapa (p = const):
v t
—_ = S
T con.

const




I'padmueckoe npencraBneHne n3omnporeccoB Ha pV-, pT- u
VT- muarpammax.

OO0beIMHEHHBIN ra30BbINA 3aK0H:
pV

— = const
T

1A%

const

JJI1 ITIOCTOSTHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCBIH_[eHHBIe U HCHACBIICHHBIC ITapbI. KadgecTBenHas

3aBUCUMOCTDL IINIOTHOCTU W OAaBJICHUS HACBIIICHHOIO IIapa

2113 OT TEMIICpaTyphl, X  HC3aBHUCHUMOCTH oT 00BéMa
HAaCBIIICHHOI'O I1apa
BnaxxHocTh BO3ayXa.
OTHOCHUTENbHAS BIIAXKHOCTb:
¢ _ Prnapa (T) _ Prapa (T)
B Puaceimnapa (T) - Puacbimnapa (T)
¢
2.1.14 =

P

HacsImapa




vy

p
napa
(1)
p
HachlIIapa
(1)
p
napa
(1)

N3menenue arperaTHbIX COCTOSIHUI

BCIICCTBA: UCIIAPCHUC

211 Y KOHJICHCAUs, KUIIEHUE KUJKOCTH

5 116 W3MmeHeHne arperaTHeIX COCTOSIHUM BEILECTBA: IIABJICHUE
o Y KpUCTAJUIU3ALHS

2.1.17 [Ipeo6pazoBanue sHepruu B (pa3oBbIX Mepexogax




2.2

TEPMOJINHAMUKA

2.2.1

TeroBoe paBHOBECHE U TeMIlepaTypa

222

Bnyrpennss sHeprus

223

Temnonepenaya kak cnoco® W3MEHEHUS BHYTpPEHHEH
sHepruu  0Oe3  comepuieHuss  pabotel.  KonBekuws,

TCIIOMIPOBOAHOCTD, U3JTYUCHUC

224

KonnuecTBo TEIIOTEL.
YV nenpHas TEINIOEMKOCTE BEIECTBA C:
Q = cmAT

cmAT

225

VYnenpHas Temnora nmapoodpazoBanus L: Q = Lm.
VnenpHas TemnoTa miaBieHus A: Q = Am.

VY enpHas TemaoTa Cropanus TomimBa q: Q = gm

2.2.6

DneMeHTapHas paboTa B TEPMOJIMHAMUKE:
A = pAV

pAV

Boruncnenue pabotel mo rpaduky mpoiiecca Ha pV-

JAuarpaMmme

2.2.7

IlepBblii 3aKOH TEPMOAUHAMUKY:
Q12 =AUz + A1 = (U — Uy) +Ag,

12




AU

w

12

Annabara:

Q12 =0= A4y, = (U; — Uz) = AUy,




12

w

AU

12

2.2.8

BTOpOﬁ 3aKOH TCPpMOJUHAMUKHU. HCO6p3.TI/IMBIe MMPpONICCChI




[Tpunnumne! gerictBus TernoBbix mamuH. KIT:

I_]:ABJ.EHIII =*-HBI‘P_|*-XELT[| |‘-—K.1II'I:|
MakcumansHoe 3HaueHue KII/. Hukn Kapho:
r._-T. T

2.2.10 Max ) = Nyge = —0—=1-2=

YpaBHEHUE TEIUIOBOTO OallaHca:

Q1 + QZ + Q3+= 0

1

+

2
2.2.11

+




OJIEKTPOAMMTHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

OnekTpu3aiusi Ten U €€ MPOSBICHUA. DICKTPUUECKHUI
3apsan. JlBa Buaa 3apsiia. DiIeMEHTapHBIM 3JIEKTPUUECKUN

3apsii. 3aKOH COXPAHEHUSI ANEKTPUIECKOTO 3apsia

3.1.2

BsaumopneiictBue 3apsanoB. Toueunsle 3aps/ipl. 3aKOH
Kynona:
B OJIHOPOJHOM BEUIECTBE C AUDICKTPHUECKON

IMPOHUITACMOCTBIO

9

F=k|q1|-|?: _ 1 _|"'-;"1|'1
g 4mes, i

3.1.3

OnekTpuyeckoe moJie. Ero nelcTBUe Ha AIIEKTPUYECKHE

3apsiIbl

3.14

Hanpsok€HHOCTB 3IIEKTPUYECKOTo MOJIs:

>

. F

erpo6Hb117I

MPOOHBIN




[Tosie Toueunoro 3apsaa:

q

E, = kr_2
k
r
2
q

OTHOPOJHOE II0JIE:
E = const.




const.

Kaprunbl nuHUN HAaNPsHDKEHHOCTH 3TUX MTOJIER

3.1.5

HOTGHHI/IaHLHOCTI) SJICKTPOCTATUYCCKOI'O I10JIA.
PazHocTh MOTCHIUAJIOB U HAIIPSAKCHUC!

Az = q(P1 — ¢2) = —qAdp = qU.

q(¢

qU.

IloTenumanbHas OHEPTrHd 3apsia B SBJIICKTPOCTATUYCCKOM

ITOJIC:




-AW

HOTGHHI/IaJ'I OJICKTPOCTATUYCCKOI'O I10JIA:

o=V
T q
¢
q
%

CBs3b HaHpH)KéHHOCTI/I OJIs1 U pa3HOCTH MOTCHIUATIOB UIA

OJHOPOJHOTO AnekTpocrarnueckoro noist: U = Ed

3.1.6

[IpuHUMN cynepno3nuuy dIEKTPUUECKUX MOJIEH:

E =E1+E2+,¢ =¢1 +¢2+







[IpoBOOHUKH B 3IEKTPOCTATUYECKOM IOJIE.
VYcnoBue paBHOBECHUS 3apsAI0B: BHYTPH POBOJHUKA
Et=0

E
3.1.7
1
0
, BHYTPHY U Ha MOBEPXHOCTH MPOBOJHHUKA (@ = CONst
318 JuydnexTpuku B AIIEKTPOCTATUYECKOM ToJie.
JusnexTpuueckas MPOHUIIAEMOCTh BEIIECTBA €
Konpaencarop. D5eKTpo€MKOCTh KOHAEHCATOPA:
q
C==
U
C
3.1.9
U




eC

DeKTPOEMKOCTD TNIOCKOTO KOHJICHCATOPA:

£g0S
= d = £ 0

&€

3.1.10

HapaHHeJ'IBHOG COCIUMHCHUC KOHACHCATOPOB!

q :q1+q2+...,U1 = Uz :---;Cr[apam] _Cl +C2+...




napaui




IlocnegoBaTenpbHOE COCTMHECHNE KOHACHCATOPOB:

1 1 1
U:U1+U2...,q1:q2:“_’c =C—+C_2
mocn 1

+..




moc




3.1.11

DHeprus 3apsKEHHOT0 KOHJEHCATOpa:
U CU? 2
2 2 2C

qU




cU

2C

3.2

3AKOHBI ITOCTOSAHHOI'O TOKA

3.2.1

Cuia ToKa:
7=2q
At |, 0

IToctosuuerii Tok: I = const

Jns nocrossHHOrO TOKA = It

3.2.2

YcnoBus CYIICCTBOBAHUA IJICKTPUUCCKOI'O TOKA.

Hanpsokenne U u DJIC E

323

3akoH OMa Uil y4acTKa LeMu:

I_U
"R




DIIEKTPUYECKOE

COIIPOTUBJICHUC.

3aBUCUMOCTD

COIIPOTHUBJICHUA OJHOPOJHOTO ITPOBOAHHUKA OT €ro JJIMHBI U

CCUCHU. Y;{enLHoe COITPOTUBIICHUE BCIICCTBA.

l
R:pg

R
324 p

S

l

Hctounuku Toka. DJIC uctoyHmka Toka:

A
E — CTOPOHHHUXCHUJT
q

3.2.5




A

CTOPOHHHUXCHII

BryTpeHHee conpoTHBIEHHE HCTOYHUKA TOKA

3.2.6

3axon OMa 11 MOJIHOM (3aMKHYTOM) JIEKTpUYECKOM Lemnu:

E =1IR + Ir, oTkynna

Rr




[TapannensHoe COeMHEHHUE TPOBOHUKOB!
I=I1+12+..,U1=02=...,

1 1+1
Ienapann 1?1 1?2

R

napaui

3.2.7 =




HOCHeHOBaTeHBHOG COCIUHCHUC HpOBO}IHI/IKOB:
U=U1+02+..,11=12=..,
Rl‘lOCJI = R1 + R2+

mocia




Pabora snexrpuueckoro Toka: A = IULt.
3akon Jxoyns — Jlenmna:
Q = I?Rt

1
2

Rt
Ha pesucrope

UZ
R:Q=A =12Rt:IUt:7t
R
3.2.8

A

1
2
Rt
1Ut




329

MOIIHOCTB 3JIEKTPUYECKOTO TOKA:

Ad
P=— =IU

At Ar—)
TeroBast MOIITHOCTB, BBIAEISEMAs HA PE3UCTOPE:

p=rr=L -
R

MonTHOCTE NCTOYHHKA TOKA!

3.2.10

CBOOOHBIE  HOCHUTENTH  JJICKTPUYECKUX  3apsaioB B
MPOBOJHUKAX. MeXaHU3Mbl MPOBOAUMOCTH  TBEPABIX
METaJUIOB, PaCTBOPOB W PACILJIaBOB AJICKTPOJIUTOB, Ta30B.

[TonynpoBoanuku. [1oaynpoBOJHUKOBBIN U0

3.3

MAT'HUTHOE ITIOJIE

3.3.1

Mexanuueckoe B3aMMOJEHCTBUE MArHUTOB. Mar"HuTHOE
nojne. Bekrop  marnutHOM — wHAyKnuu.  [IpuHinun

CYNECPIO3UIUH MAI'HUTHBIX TOJIEH:

B = Bl +B2+...




JluauM WHAYKIUMUW MarHutHoro mojs. KaptuHa nuHui
WHIYKITUH MarHuTHOTO OJISt [I0JIOCOBOTO 51

HO,Z[KOBOO6p33HOl"O IIOCTOSIHHBIX MarHuTOB

OnbiT OpcTega. MarHuTHoe 1oJie MPOBOJHUKA C TOKOM.

KapTI/IHa JTMHUAHN HUHAYKOUHA MArdvuTHOI'O IIOJIA AJIMHHOI'O

3.3.2
NpsSMOTO  MPOBOJIHMKA M  3aMKHYTOTO  KOJIBLIEBOTO
MPOBOJHUKA, KATYIIIKA C TOKOM
Cuna Amriepa, e€ HanpaBJICHUE U BEJIUYUHA:
F, = IBlsina
F
A
3.3.3
IBlsino

, [A€ O — YT'OJI MCIXKAY HAITpaBJICHUCM IMTPOBOAHUKA U BCKTOPOM




v

3.3.4

Cuna JlopeHna, e€ HalpaBJIEHUE U BEJINYHHA!

Fnop =l q | vBsina

Jlop

| gl vBsina
T/I€ 0 — YTOJI MEXAY BEKTOpaMHU
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ITOJIC
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OJIEKTPOMAT'HUTHAA MHAYKIUA




34.1

IToToX BEKTOpa MarHUTHOM UHAYKLIUH:
® = B, S = BScosa

BScosa
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SIBnenue snexkrpoMarHuTHOM HHAYKIMU. DC uHAYKIMN
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3aKOH 3JIEKTPOMarHuTHOM MHAYKIUK Papazaes:
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OJ1C uHAyKIMH B IPSIMOM MPOBOJAHUKE JUIMHOM 1,

ABUIKYHIEMCS CO CKOPOCTBIO
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B OJTHOPOJIHOM MarHUTHOM ToJe B:
| E; |= Blvcosa

Blvcosa
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3.4.5 [IpaBusio Jlenma
NHIyKTUBHOCTB:
d
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Camounnaykuus. 9/1C camonMHIyKIIMY:
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3.5

OJIEKTPOMATI'HUTHBIE KOJIEBAHHM 11 BOJIHBI

3.5.1

2

KonebatenpHbiii koHTYp. CBOOOHBIC 3JIEKTPOMArHUTHBIC

KoJIeOaHMs B nacaJlbHOM KojebaTeIbHOM KOHTYpEC:

[ q(1) =, sin( 0t +@p)

11[?:] =g, =, cos( ot +y) =1 cos(cot + )

®opmyna TomcoHa:

T =2nVLC
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CBs13p aMIIUTYABI 3apsja KOHAEHCATOpa C aMIUIUTYION
CHJII TOKa TP  CBOOOJHBIX  DIEKTPOMArHUTHBIX

KOJICOQHHIX B naCaJIbHOM K0JIe0aTeIbHOM KOHTYpPC:

e = —

C))

3aK0H COXpaHEHHUS PHEPTrUU B UICATHHOM KOJI€OATEITHHOM

KOHTYpE:
3.5.2
353 BoinykeHHBIE 3TIeKTpOMarHuTHbIE Kosiebanus. Pesonanc
Ilepemennbiii  TOk.  IIpoms3BoacTBo,  mepemada U
noTpebiIeHre AIEKTPUIECKON IHEPTUU
354 . . . .,
cu- LIT CU~ Lr-
+ = mE = MEE — const.
2 2 2 2
CaolicTBa 3IIEKTPOMATHUTHBIX BOJIH. B3anmuas
OpHEHTAIlMsl BEKTOPOB B JJIEKTPOMAarHWTHOM BOJHE B
BaKyyMe:
E1lBlc
E
3.5.5 1
B




3.5.6 [Ixana DIEKTPOMarHUTHBIX BOJIH. IIpumenenue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
36.1 [IpsimonurHENHOE pacnpoOCTpPaHEHHE CBETa B OJHOPOJIHOU
cpene. Todyeunbiit uCTOUHUK. JIyd cBeTa
3aKOHBI OTPaKEHHUS CBETA.
a=p
a
3.6.2
alp
T7777 777777
3.6.3 [TocTpoenne n3o00pakeHUH B TIIOCKOM 3€pKaie
3aKOHBI IPEJOMIICHHSI CBETA.
[Ipenomiienue cBera:
nysina = n,sinf.
n
1
3.6.4
sina
n

sinf.




AOGCOIOTHBIN NIOKa3aTeNb MPETOMIICHHUS:
c

Nasc = v

abc

OTHOCHUTENBHBIN NTOKA3aTeIb MPETOMIICHHUS:
n, m

nOTH
1 U2

OTH




XoJ 1ydel B IIpU3Me.
\"1 = \'2 . I?]}.] = .”'2}.2
CooTHOIIEHHE 4YacTOT M COOTHOUIEHWE [UIMH BOJIH IIpU

nepexoac MOHOXpOMATHYECKOIO CBETA UYCPE3 TIpaHULY

paszena AByX ONTUYECKUX CPE/I:




3.6.5

Hny<hny 1y

o i
[losnHOE BHYTpEHHEE OTpaXKECHHUE.

[IpenenbHbIi yroi NOJIHOIO BHYTPEHHETO OTPAKEHUS:

. 1 n;
Sinay, = =—
nOTH Tl1

Sina
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Coluparoriue W paccewBarolive JTUH3bL. TOHKas JHMH3A.

®DOKYCHOE pACCTOSHUE U ONITHYECKAs CHJIa TOHKOW JIMH3BI:

1
D=—
F
D
3.6.6
F
1
dopmyiia TOHKOH JIMH3BI:
1 N 1 1
d f F
3.6.7




YBGHI/I‘IGHI/IC, JaBacMoOcC JIMH30M:

h 1fl
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B cJIydac pacceI/IBa}omeﬁ JIMH3bI:

3.6.8

1
DO=F =—0,
D







Xox myda, MPOLIEAIEro JIMH3Y MO/ POU3BOJIbHBIM YIJIOM
K €€ rnaBHOM ontuyeckoit ocu. Iloctpoenne n3oOpakeHuit
TOYKH M OTpe3Ka MPSIMON B COOMPAIOLIUX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMAXxX

3.6.9

doToanmapar Kak onTuueckwii mpuoop. [maz  kax

OIITUYCCKas CUCTEMA

3.6.

Unrtepdepeniuss  cBera.  KorepeHTHbIE  MCTOYHHKH.
VYcnoBust HaOmoIeHUsT MaKCUMyMOB M MHHUMYMOB B
UHTEepPEPEHITMOHHOW KapTUHE OT JBYX CHH(A3HBIX

KOTCPEHTHBIX HCTOYHUKOB:

A
MAKCIIMYMBEI — &-.=2m;; m=0+*1+2 3

Y

v
MITHIIMYMEI — 3.:{2;}1+1_];, m=0,£1,+2,+3

e

3.6.11

Hudpakuus ceta. [udpaxknuonHnas pemeérka. YcioBue
HAOMIOJCHNUST TJABHBIX MAaKCHUMyMOB MpPU HOPMAJIbHOM
NaJIcHUd MOHOXPOMAaTHYECKOIro CBETa C JUIMHOM BOJHBI A

Ha pemETKy ¢ nepuoaoM d:

dsin,, =mim=0,+/-1,+/-2,+/-3,..

dsing




3.6.12 Hucnepcus cBera
4 KBAHTOBAS ®U3MKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M
4.1.1 I'mnote3a M. Ilnanka o kBantax. ®opmyna I[Tnanka: E = hv
®otoHbl. DHeprus GoToHa:
E=hv= E =pc
A
E
4.1.2




he

pc

Nmnynsc ¢poToHA:

S

hy




®oroapdexr. Ombitet  AI.  Cronerosa.

dboTorddekra

3aKOHbBI

4.1.4

Vpasuenue DitnmreitHa st hotodddexra:

E(l)OTOHa = ABbIXOﬂa + EKHHmax’

¢dorona

ABBIX0OJa
+

KHHmMax

rae ,




hv

¢dorona
hv
A
hc
hc
ABbIXOAa = thp = 2,
Kp
BbIXOJa

Kp




kp

he

KHHmax

my

Exwumax =




eU

3an

4.1.5

[laBiienue cpera.
JlaBneHue  cBerta  HAa  IOJHOCTBIO  OTPAXKAIOLIYIO
IIOBEPXHOCT M HA  IOJHOCTBK  IOTVIOIIAOLIYIO

MTOBEPXHOCTH

4.2

OU3NKA ATOMA

4.2.1

[Lnanerapnast MoJieb aToMa

4.2.2

[Tocrynatel bopa. U3nydenne u nornomnierare GOTOHOB MpH
Mepexo/ie aToMa € OJTHOTO YPOBHS SHEPTUU Ha JIPYyTOM:

hv, = he =|E, -E

mn .

m
Y

4.2.3

JIuHeityaThbie CIEKTPBHI.

CriekTp ypoBHE# 3HEpruu aToMa BoJA0poja:

—13,65B
E, =222 5123 .

n*

4.3

OU3NKA ATOMHOI'O AJIPA

4.3.1

Hyxnonnas monens sigpa ['eiizenOepra — MBanenko. 3apsia

Aapa. MaccoBoe uncio sapa. H3oTomnsl

4.3.2

PagnoakTUBHOCTE.

Anba-pacnan:
A, A4 4
7X—> Y+ ;He

bera-pacnap.

DJeKTpoHHBIN B-pacman:

A A 0~
s X—= Y+ je+v,




[Mosurponnslii B-pacnan:
A A Oz | .,
sX—= Y + jE+ v,

l'amma-n3inydenue

4.3.3

3aKOH paJIMOaKTUBHOIO pacnaja:

-t
N(t) = Ny 2T

N(1)

HYCTL m — MaccCa paIluOaKTUBHOI'O BCIICCTBA. Torna

-t
m(t) =mgy* 2T

m(r)




4.3.4

Snepubie peakuuu. Jlenenue u CUHTE3 saep
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