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HOACHUTEJIBHASA 3AIIMCKA

C UCIOJIbL30BAHHEM
o0opynoBanus uenrpa «Touka Pocta»

[Iporpamma 1o ¢u3uke Ha YpOBHE cpeaHero oOimero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXXEHUH M TPEOOBAHMM K pe3ylbTaTaM OCBOCHHS
OCHOBHOU oOpa3zoBaTeibHOM mporpammel, mnpeactaBieHHbix B @I'OC COO, a
Takke ¢ yuétoM (peaepasibHON paboueil mporpamMMmbl BocnuTanus U Konueniuu
npenojaBanus yueOHoro npeamera «dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit ~ deaeparuu,  peaM3yOMMX  OCHOBHbIE  0Opa3oBaTeIbHBIE
MIPOTPaAMMBL.

Meronuueckue PpEeKOMEHJAMM MO CO3JaHMI0 W (DYHKIMOHHUPOBAHUIO B
o011eo0pazoBaTeIbHbIX OPraHU3aALUAX, PACIIOIOKEHHBIX B CEJTLCKOM MECTHOCTHU U
MaJibIX TOPOJax, LIEHTPOB 00Pa30BaHUs €CTECTBEHHO-HAYYHOU U TEXHOJOTUYECKOU
HanpasieHHocTel («Touka poctay) (yTBEpKAEHbI pacnopsikeHneM MuHUCTepCcTBa
npocgetienus Poccuiickoit @eneparuu ot 12 staBaps 2021 r. Ne P-6)

B xone peanm3zanmu nporpaMMbl HCHOJIB3YyeTCs: 000py10BaHHe LEHTPA
«Touka pocra»

[Iporpamma Kypca npeaycMaTpuBaeT BBIMOJTHEHHE 00s13aTEIBHOTO J1a00paTOPHOTO
IpakTUKymMa ¢ wucnoab3oBaHuem obopynoBanusa «Toukm Pocra». Ilpu
BBIMIOJTHEHUU J1A00PATOPHBIX Pal0OT IIKOJBHUKH OO0Yy4aroTCs IJIAHUPOBAHHUIO H
OpraHu3aIlid  OSKCIEPUMEHTa, CHUCTEMaTH3alldd U  MeTojJaM  oOpaboTKH
pPE3yJIbTATOB U3MEPEHUHN, CPAaBHEHUIO PE3YyJIbTATOB U3MEPEHUH, MONTYYEHHBIX MPHU
OJIMHAKOBBIX U PA3IUYHBIX YCJIOBUAX JKclepuMeHTa, u Ap. [Ipu moaroroske k
BBITIOJIHEHUIO JIaOOpaTOpPHBIX pabOT  ydalluecss CaMOCTOSITENIbHO —HU3Yy4aroT
pa3jMuyHblE  BONPOCHI, CBA3aHHbIE Kak C MPOBEACHHEM  (U3UYECKOTO
HKCIEPUMEHTA, TaK U C €ro COJAEPKaHUEM.

[TporpamMma 1o (u3mKe onpeaesnseT 00sI3aTeIbHOE TPEIMETHOE COIepIKaHNE,
YCTaHABIUBAET PEKOMEHYEMYIO MOCIIEI0BATEIIbHOCTh U3YUYCHUS TEM U Pa3JIeiioB
y4eOHOro TpeaMeTa ¢ YIETOM MEXIPEIMETHBIX W BHYTPHIIPSIAMETHBIX CBS3EH,
JOTUKH y4eOHOTO TMPOIECCa, BO3PACTHBIX OCOOEHHOCTEH  00y4aromuxcs.
[Ilporpamma 1o ¢u3mke AaT MPEACTAaBICHUE O IEJAX, COACPXKAHWHU, OOIICH
CTpaTernd OOYYCHHS, BOCIHTAHUS W Pa3BUTHS OOYUJAIONIUXCS CpPEICTBAMHU
yaeOHoro peamera «Du3nkay Ha yriayOJaEHHOM YpOBHE.

N3ydenne kypca QUMK yrIyOJEHHOTO YpPOBHS IO3BOJISICT PEATU30BATh
3a1a4 MPOPECCHOHAIBHON OpUEHTAIINH, HAIPABICHO HA CO3JaHWME YCIOBHM IS
MPOSBIICHHSI CBOMX HMHTEIUICKTYaJIbHBIX W TBOPYECKHX CIIOCOOHOCTEH KaXKIbIM
o0yJaronumMcsi, KOTOpbIe HEOOXOIMMBI Il TPOAOJDKEHUs 00Opa3oBaHHs B



opraHu3auusax MOpodecCUOHANIBHOrO O00pa30BaHUs MO PA3IUYHBIM  (PUBHUKO-
TEXHUYECKUM U UHKEHEPHBIM CIEHUATIBHOCTSIM.

B nporpamMmme mno Qu3Mke ONpeNensioTcs IUIAHUPYEMbIE PpPe3yJIbTaThl
OCBOEHUS Kypca (DU3UKHU Ha YPOBHE CPEIHETO O0IIEro o0pa3oBaHus: TUYHOCTHBIE,
MeTanpeIMeTHbIe, MpeIMeTHble (Ha  yrIyOsn€éHHoM  ypoBHe). HayuHno-
METO/IOJIOTUYECKON OCHOBOM JiJIsi pa3pabOTKU TpeOOBaHUW K JIMYHOCTHBIM,
METanpeMETHbIM U TPEAMETHBIM pe3yjibTaTaM OOyYaromuXxcs, OCBOUBIINX
nporpaMmy 1o (U3MKE Ha YpOBHE CpeAaHero oOuiero oOpa3oBaHUs Ha
yriayOiaEHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-/I€SITEIbHOCTHBIN MOAXO/.

[Iporpamma no gu3uKe BKIIOYAET:

IUIAHUPYEMBbIE pe3yJbTaThl OCBOEHUS Kypca (U3UMKM Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHCJIEC MPEIMETHBIC PE3YyJIbTAThI MO TOJIaM O0yUCHHUS;

coziepkanue yuyeOHoro npeamera «Pusnka» Mo rojgam o0ydeHusl.

[Iporpamma mo ¢u3Mke HMEET NPUMEPHBIA XapakTep M MOXET OBITh
UCIIOJIb30BaHa YUYUTENSIMU (PU3HUKH JJI COCTaBICHHUS CBOMX PabOUYUX MPOTPaMM.

[Iporpamma o (u3nuke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTEIICH U
NPEIOCTaBISIET BO3MOXKHOCTU JUISI  pealM3alldi  PA3IMYHBIX METOAMYECKUX
NOJIXOJI0B K TNpEnojaBaHvi0 (U3UKKM Ha YIIIyOJIEHHOM YpOBHE MpPU YCJIOBHUH
COXpaHEeHUs 00A3aTEIBHON YaCTH COJEPKaHUS Kypca.

du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPHUPOABI, BHICTYIAs B
KayecTBe yuyeOHOro mpeaMera B IIKOJIe, BHOCUT CYHIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHMUI 00 okpyskaromieMm Mupe. IIKoapHBIN Kype GU3HKH — CHCTEMOOOpa3yIOmui
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (HU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
buzmveckoir reorpaduert u acTtpoHommeil. lcronb3oBaHWME U AKTUBHOE
npUMeHeHHe (U3MUECKUX 3HAHHM ONpeAeniio XapakTep M OypHOE pa3BHTHE
pa3HOOOpa3HBIX TEXHOJNOTHH B cQepe DHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUsI HOBBIX MAaTEpPHAlOB C 3aJlaHHbIMH CBOMcCTBamu. M3ydeHue
(Gu3MKM BHOCHT OCHOBHOM BKJIaag B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa 00ydYaromierocs, B (OpMUpPOBAHUE YMEHHN MPUMEHSTh HAyYHBIN
METO/I IO3HAHMSI IPY BHITIOTHEHUH UMHU YIEOHBIX HCCIICIOBAaHUH.

B ocHOBY Kypca ¢pu3nKHN Ha ypOBHE CpEHET0 00I11ero 00pa30BaHuUs MOJIOKEH
pAI Uael, KOTOpble MOYKHO PAaCCMATPUBATH KaK MPUHIUIIBI €r0 MOCTPOCHUSI.

Hoea uenocmunocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTMYECKHU
3aBEpIIEHHBIM, OH COJIEPKUT MaTEpHa U3 BCEX pa3feioB (PU3MKH, BKIIOYACT KaK
BOTIPOCHI KJTACCUYECKOM, TaK M COBPEMEHHOU (DU3HKH.

Hoesn zemepanuzayuu. B cOOTBETCTBUU C HEW MaTepwal Kypca (GU3HKA
o0benuHEH BOKpPYr (usnueckux Tteopuid. BenmymuMm B Kypce sBisieTcs



dbopMupoBaHue MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaT€pHUM, BEIIECTBE U
noJe.

Hoea cymanumapuzayuu. EE peanusanus NOpeAnoNaracT HUCIOJIb30BAHUE
TYMaHUTApHOTO TMOTEHIHANAa (PU3MUECKON HAyKHU, OCMBICICHUE CBSI3U PA3BUTHS
¢u3uku ¢ pa3BuTMeM OOIIECTBAa, a TaKkKe C  MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U SKOJOTHUYECKUMHU MPOOIEMaMHU.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHs
MpenoiaraeT 3HakOMCTBO € HTUPOKUM KPYTOM TEXHHUYECKUX U TEXHOJOTHUYECKUX
NPWIOKEHUM W3YYEHHBIX TEOpHWil W 3akoHOB. [Ipu 3TOM paccmaTpuBarOTCs Ha
yYpOBHE OOIIMX TMPEJCTABICHUN W COBPEMEHHBIE TEXHUYECKHE YCTPOWUCTBA, U
TEXHOJIOTHH.

Hoea Ixonozuzayuu peanusyercs TMOCPEACTBOM BBEACHHUS SJIEMEHTOB
COJICp>KaHMsI, TOCBSIIEHHBIX OSKOJIOTUYECKUM TMpoOjeMaM COBPEMEHHOCTH,
KOTOpBbIE€ CBSI3aHBI C Pa3BUTUEM TEXHUKU U TEXHOJIOTHH, a TakKe OOCYKICHUS
npo0JieM palOHAIBHOTO MPUPOIOTIOIB30BAHUS U HKOJIOTMYECKOM 0€30MacCHOCTH.

OcBoeHue coaiepKaHusl MPOTPaMMbl 10 (GU3UKE JOJDKHO OBITH MMOCTPOCHO HA
MPUHITMIIAX CUCTEMHO-IEITEILHOCTHOTO Noaxoaa. Jns ¢usnku peamusarust 3TUxX
MPUHITMIIOB 0a3UPYETCsl HA MCIOJIb30BAHUM CAMOCTOSTEILHOTO IKCIIEPUMEHTA KaK
MIOCTOSIHHO JIeHCTBYIoIero Qakropa ydeb6Horo mporecca. [lns yriayOn€HHOro
YpOBHS — OTO CHCTEMa CaMOCTOATENBHOTO YYEHHWYECKOTO HSKCIIEPUMEHTA,
BKJIIOUAIOIIET0 (DpOHTAIbHBIE YYEHUYECKHE OMNbITHI MPU M3YyYEHUH HOBOTO
MaTepuana, JaboparopHsie paboTel U padOTHI MpakTUKyMma. [Ipu 3ToM BO3MOKHBI
IBa crocoba peanu3anuu (U3MYECKOTO0 TMpakTUKyma. B mepBoM ciyyae
PaKTUKyM TpoBoauTcs oo B koHie 10 u 11 kiaccos, mub0 mociie mepBOTro M
BTOPOTO TMOJYTrOAuid B KaXJIOM H3 OSTHUX KiaccoB. Brtopoit cmoco6 — 310
UHTErparusi padoT MpakTUKyMa B CHCTEMY JIa0OpaTOpHBIX paboT, KOTOpPHIC
POBOASTCS B TMpoliecce u3ydeHus paszzaena (temsi). [Ipu sTtom mox paboramwu
MPAaKTUKyMa TOHUMAETCA CaMOCTOSITENIbHOE MCCIEOBAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BHIa O€3 MOIaroBoi HHCTPYKIIHH.

B mporpamme mo (QusnMke cucTeMa yYEHHYECKOTO DKCIIEPUMEHTA,
1abopaTOpHBIX pabOT M MpaKTUKyMa MpEeNCTaBlieHA €IUHBIM TepedHeM. Brioop
TEMATUKUA NIl STUX BUIOB YYCHHUYECKHX MPAKTUUECKHX PA0OT OCYIIECTBIACTCS
y4acTHUKaMu 00pa3oBaTeIbHOrO Mpolecca UCXOAs U3 0COOEHHOCTEN MOYypOYHOTO
TUTAHUPOBAHUS W OCHaleHusi kaOuHera ¢usuku. [Ipum sTomM obOecmeunBaeTcs
OBJIaJICHUE OOYYAIONIMMUCS YMEHUSIMHU MPOBOJUTH MPSIMble U KOCBEHHBIE
WU3MEPEHUS, HCCIIECIOBAHUS 3aBUCUMOCTEH (PU3MYECKHUX BEIUYUH U IMOCTAHOBKY
OMBITOB IO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yHeNnseTcsl PEHICHUIO PACUYETHBIX M KA4ECTBEHHBIX
3amad. [Ipu 3TOM JU1s1 pacu€THBIX 3ajlady TPUOPUTETOM SIBIISIIOTCS 3a7a4d C SIBHO



3aJlaHHOM U HESIBHO 33/JIaHHOW (PU3MYECKON MOJENbIO, MO3BOJSIOIINE MPUMEHSTh
M3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO paszenia Kypca, Tak
WHTETPUPYS MPUMEHCHNUE 3HAHWKM W3 Pa3HBIX pas3nesioB. /[ KauecTBEHHBIX 3a/1a4y
MPUOPUTETOM SIBIITIOTCSL 3aJaHUs Ha OOBSICHCHHE/TPENCcKa3aHue MPOTEKAHUS
(u3nUecKuX SIBICHUI U MPOLIECCOB B OKPY’KAIOIIEH >KU3HU, TpeOyrolue BbIOOpa
du3HIecKOr MOACIH JUTsl CUTYaIlUH MTPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanuamu DPI'OC COO k MarepualbHO-
TEXHUYECKOMY OOECIeueHHUI0 ydeOHOro mpolecca Kypc (U3UKH yriayOJEHHOTO
YpPOBHS Ha YPOBHE CPEHETO OOIIEro 00pa30BaHUs JOHKCH U3Y4YaThCs B YCIOBHUAX
npeaMeTHOTO KabuHeta. B kaOuHeTe GU3MKH JODKHO OBITH HEOOXOAMMOE
nabopaTopHoe O00OpYJOBaHHE IS BBIMOJHCHUS YKa3aHHBIX B IMPOTpaMMe I10
(GU3HKE YYCHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTUKyMa, a
TaKXke IEMOHCTPAIIMOHHOE 000pY/I0BaHHE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHWHUMAJIbHOW JIOCTATOYHOCTH W OOCCICYMBACT IOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHUE ISl YYEHHYECKUX MPAKTUUYECKHX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U ITMGPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

dbopMupoBaHue HWHTEpeca M CTPEMIICHHS OOYy4YaloIMXCs K HaydHOMY
WU3YYCHHUIO TPUPOJbI, PA3BUTHE WX HHTEJUICKTYaJbHBIX ¥  TBOPYECKUX
CHOCOOHOCTEH;

pa3BHUTHE MPEACTABICHWN O HAyYHOM METOJE IMO3HaHUA U (popMuUpoBaHHE
MCCJIeI0BATEIHCKOTO OTHOIIEHUS K OKPY/KAIOITUM SIBIICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4UeHUS OCHOB
CTpOEHUS MaTepUH U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHUN OOBSICHATH SBICHUS C MCIOIH30BAaHUEM (PU3HUECKHUX
3HAHWWA W HAYYHBIX JIOKA3aTEIHCTB;

dbopMHupOoBaHUE TPENCTABICHUNA O ponu (PU3UKH JJIs PAa3BUTHS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE MpeICTaBICHUM 0 BO3MOYKHBIX chepax Oymyreit
mpoecCHOHANBHON JCSATEIBHOCTH, CBSI3aHHBIX C (U3HKOW, TOATOTOBKA K
JanbHEUIIIEeMy OOYICHHIO B ’TOM HAMPABIICHUU.



JlocTrkeHue 3TUX Leneld 00ecrneurnBaeTcs PeleHueM CIeAYIOIUX 3a7a4 B
npoiiecce u3yueHus Kypca GU3UKU Ha YPOBHE CPETHETO 00IIero 00pa3oBaHUs:

MPUOOPETEHHE CUCTEMBI 3HAHUI 00 OOIIMX (PU3NUYECKHX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpUAX,  BKIIOYas  MEXaHWKY,  MOJICKYJSIpHYIO  (UBHKY,
AIEKTPOMHAMUKY, KBAHTOBYIO (DU3UKY U SJIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHue yMEHUN MPUMEHATh TEOPETUUECKHUE 3HAHUS JJIs1 OOBICHEHUS
du3HUecKnX SBJICHUA B TPHUPOAC W IS TMPUHATHS TPAKTHUYESCKUX DEIICHUN B
MOBCEIHEBHOM KU3HU;

OCBOGHHME CIIOCOOOB PpEIICHHUsS pa3IMYHBIX 3a7Ja4 C SBHO 3aJaHHOM
¢uznuecko Mozenblo, 3ajay, MOAPa3yMEBAIOIIMX CAMOCTOSATENbHOE CO3/1aHHe
¢uznueckoil Mojenu, aaeKBaTHOM YCIOBHUSIM 3aJayd, B TOM 4YHUCJIE 3ajad
MH)XEHEPHOT'O XapaKTepa;

NMOHMMaHUEe (PU3NYECKHX OCHOB M TPHUHIIUIOB JCHCTBUS TEXHHYCCKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPENy;

OBJIaJICHUE METOJaMU CaMOCTOSITEJIbHOIO TUIAHUPOBaHUS U MPOBEICHUS
bU3MYeCKUX DKCIEPUMEHTOB, aHalM3a W  HHTEpHperanuu uHopMamnmw,
OTIpEeJICIICHHS TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3ysIbTaTa;

CO37aHUE YCJIOBHM [JIi pPa3BUTUS YMEHHUU MPOEKTHO-UCCIIETOBATEIBCKOM,
TBOPUYECKOM JESATEIBHOCTH;

pa3BuTHE MHTEpeca K chepam npodhecCUOHAIBHON NIeATeTbHOCTH, CBA3aHHOM
¢ (PU3UKOM.

B cootBerctBum ¢ TtpeboBanusmu DI'OC COO yriyOnEHHBINM YpOBEHB
u3ydeHus ydyeOHoro nmnpeamera «®PuszMkKa» Ha YpOBHE CpPEIHEr0 OO0IIeTro
oOpa3oBaHUs BBIOMpAETCS OOYYAIOIIMMUCS, TUTAHUPYIOIMIMMHU TPOJAOJKEHUE
00pa3oBaHUs MO CIEIMHATBHOCTIM (DU3UKO-TEXHUIECKOTO MPODHIIA.

Ha usyuenue ¢usuku (yrinyOn€HHBIH ypOBEHb) Ha YPOBHE CPEIHETO OOIIEro
obpazoBanus orpoautcs 340 gacos: B 10 kmacce — 170 gacoB (5 yacoB B HEJEIIO),
B 11 xnacce — 170 yacoB (5 4acoB B HEZIEIIO).

[Ipennaraemseiii B mporpamMme 1o (¢HU3UKE TMepeyeHb JaOOpPaTOPHBIX W
MPAKTUYECKUX pabOT SBIAETCS PEKOMEHJOBAaHHBIM, YYHUTENb JellaeT BHIOOD
MpOBEIeHUS JTA0OPATOPHBIX pPAbOT U OMBITOB € YYETOM HMHIWBHIYATbHBIX
0COOEHHOCTEH 00YyUaIOIUXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunsiii MeToa mo3HaHuUs U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

DKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmiogenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENIHLHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPJOEC TENO0, HWeadbHas KUAKOCTb, HACANIBHBIM Ta3, TOYEUHBIN
3apsin). 'unoreza. @U3MYECKuil 3aKOH, TPAHUIIBI €r0 MpuMeHUMOCTH. dDusnueckas
TEOpHs.

Pons u mecto ¢uzuku B GOpMUPOBAaHUN COBPEMEHHON HAyYHOU KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cwibl TOKAa M HAaNpsKEHWS B LEMU MOCTOSHHOTO TOKa TMpH
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit mo duszuke. [Ipumepsl u3zMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

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

ITepemernienne, CKOpOCTb (CpelHsIi CKOPOCTh, MTHOBEHHAsl CKOPOCTb) H
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMUHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTU MATEPUATIBHOU TOYKH OT BPEMEHU U UX
rpaduxu.

CBobomHOEe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. [[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOpPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX IpaduKu.



KpuBonnHentnoe  nBukeHue. J[BMKEHHE  MATEpPUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JIBWKECHHE CHApsIOB, LEMHbIE, IIECTEpEHYATHIE W pPEMEHHBIE NEpEAayH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBanue NBMKEHUN ¢ UCTIOIB30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenune naBwkeHUs Tena, OPOIIEHHOrO TMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHuE TyTEH, TPACKTOPHl, CKOPOCTEW IBHKEHHUS OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus Mpu NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKEHUHU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCITIOJIb30BaHUE UG POBOIA TaOOpaTOPUN).

WN3yuenue nBwkeHHs Tena, OpOIIEHHOro ropu3oHTanbHO. [IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

N3yueHne IBHKEHMSA Tella IO OKPY)KHOCTH C IIOCTOSIHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TeproAa OOpalleHUs KOHUUYECKOTO MAasTHHKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanbHble cucTteMsl otcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

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

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUS CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IIJIAHETHI M OT reorpaduyeckoid IMHPOTHL. JIBUKEHHE
HeOeCHBIX Tell U UX cryTHUKOB. 3akoHbl Keruepa. [lepBas kocmMuyeckas CKOPOCTb.

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

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koadpouuuent tpenus. Cuna CONpPOTUBICHUS TpPU JABMKCHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO IBHKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CIITyTHUKOB.

Jemoncmpayuu.

HaGmronenue aBMKEHUS T€Jl B UHEPIUAIBHBIX U HEMHEPIMAIBHBIX CUCTEMaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

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

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

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U NAJCHUU.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

IIpoBepka rumoTe3bpl O HE3aBUCUMOCTH BpPEMEHM JBMKEHUS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

N3ydeHne ABMIKEHUSI CUCTEMBI TeJ, CBA3AHHBIX HUTHIO, MEPEKUHYTON yepes
nErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HAKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEHUSI.

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamliaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCcTOMYMBOE, O€3pa3IMYHOe PABHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTblie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmmynbc MaTepraibHOM TOYKHM, CUCTEMBI MaTepHaibHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTpa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbca MaTepUalIbHOM TOYKM. [IpencraBieHue o coxpaHeHUU
MOMEHTA UMITYJIbCAa B IEHTPAIbHBIX MOJISAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
MpeACTaBIE€HUE PaOOThI CHUIIBI.

MOIIHOCTh CUIIBI.

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



[ToreHnmanbHble W HENOTEHIMANbHbIE CUJbl. [loTEHIManbHAas >SHEpPrus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM Tmosie. lloTeHumanbHas >HEprus
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iiapa (BHYTpHU W BHE 1apa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUYECKasi CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPrUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm [ HUACATbHOM XKUJIKOCTH KAaK CIEIACTBHUE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue yCcTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuEe Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM W NOTEHUMAJIBHOM HDHEPrud IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, nPAKmuKym.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

W3mepenue cuibl TITH, CKOPOCTH MOJENH JJIEKTPOMOOWIIS UM MOITHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KNUHETHYECKOW YHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Paznea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOe oOOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHE. XapakTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpOeHus Ta3o0B,
KUJKOCTEH W TBEPABIX TeA M OOBSCHEHHE CBOMCTB BEIECTBA HAa OCHOBE A3THUX



Mozeneil. Macca u  pasMmepbl Mojekyn (atomoB). KonudecTBO BelecTsa.
[ToctostnHass ABorajpo.

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

Mogens uaeaJbHOrO ra3a B MOJICKYJISIPHO-KUHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH U HE B3aUMOJACHCTBYIOT JIPYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccol B
ujeaTbHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
npe/iCTaBlIeHNnE U30IMPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHepruewu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKONU TEOPUHU UEaTBLHOTO rasa).

CBs13b a0COJIFOTHOM TeMIIEpaTyphbl TEPMOJUHAMUIECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON PHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABVMKCHUS €€ YaCTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHI] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u uccnegoBaHre H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmuKym.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO pPAaBHOBECHS IMpU
TEIUIO0OMEHE MEX]Ty TOpsiueid U XOJI0THON BOIOH.

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mpoiecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHAYECKON CHUCTEMBI. BHeNIHMe 1 BHyTpeHHHE napamerpsl. [lapamerpsl
TEPMOJMHAMHUYECKON CHUCTEMbl KaK CPEIHHE 3HAUYCHHs] BEIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. (CamMOnpoW3BONIBHAS — pelaKcauus
TEPMOJNHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJAMHAMHMKE — CHCTEMAa YpPAaBHEHUM:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJENN: HU3Kash KOHLIEHTpAalUsl YaCTHUL, BBICOKHE
TEMIIEpaTypsl. BelpakeHUe i1 BHYTPEHHEN SHEPTUHU OJTHOATOMHOI'O HJI€AJIBHOTO
rasa.

KBa3zucratnueckue 1 HECTaATUYECKUE TIPOLIECCHI.

DOnemeHTapHasi paboTa B TepMOJAMHAMUKE. Brruncinenue paboTel o rpaduky
nporecca Ha pV-nuarpamme.

Temonepenaya  kak  cnocod  WM3MEHEHUs  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cUCTEeMBbl  0e3  coBepiueHuss pabotel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnotel. TemnoéMkocTh Tena. YAenbHas M MOJIAPHAs
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMs
ToriuBa. Pacu€r KkonmmyecTBa TEIIOTHI MpH Teronepenave. [lonstue 006
aanabaTHOM mpolecce.

IlepBeii1 3ak0H TepMoAMHAMUKU. BHyTpeHHss osHeprusa. KommuecTBo
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBbI IPOXOAUT
eAMHCTBeHHAas aanabdara. AOCOMIOTHAS TeMIepaTypa.

Bropoii 3ak0oH TEpMOIMHAMUKKA I HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJKHO TIepeaaTh TEIJIOTY OT O0Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
koMmrieHcaruu (Knaysuyc). HeoOGpaTuMoCcTh MPUPOIHBIX ITPOIIECCOB.

[TpuHumner nectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [ukia Kapno.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHMrareneil. TermnoBoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPE/IbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOH/JMIIMOHEp, NM3EIbHBIH M KapOIOpAaTOpHbI JBUraTeiau, napoBas TypOuHa,
IIOJIy4YEHNE CBEPXHM3KUX TEMIIEpaTyp, YTWIM3alUsA «TEIUIOBBIX» OTXOJOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHUYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue TemMnepaTypsl IpH aquadaTnyeckKoM pacIlipeHHH.

BosnymiHoe orauso.

CpaBHEHME yAECTBHBIX TEINIOEMKOCTEN BEIIECTB.



Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnprorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

HccnenoBanne npouecca OCTHIBAHMS BEILECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEpaTypbl KUTICHUS KUJIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. VcnapeHue u kuneHue. Y enbHas
TEIUI0Ta NapooOpa3oBaHUs.

HacebilieHHble W HeHachIleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTU Y JABJICHUSI HACBIIIEHHOr'O Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
KpuctauioB. [lnaBneHne W KpucTtauM3anus. YJelabHas TEIUIOTa IJIABJICHMUS.
CyO6numarnus.

Hedbopmanuu TBEpHOro tena. Pactsokenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacimpeHrue. AHTAQPMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEprun B Pa30BBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

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

TexHuuecknue yCTPOMCTBA M TEXHOJOTMYECKHME IPOLECCHL:  JKHUJIKHE
KPHUCTaJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Mojienn HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmronenue manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSXKESHUS.

N3mepenne moayns FOHra.

UccnenoBanne 3aBucuMOCTH jaedopMallid PE3UMHOBOro oOpasia  oT
MPUII0)KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTtpu3auust Tell U €€ MpOsBIEHUA. OJJNEKTpUyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsfaoB. I[IpoBOINHMKH, NOHAIEKTPUKA U TMOJYIPOBOJHHKHU.
DNEeMEHTapHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsja.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KymnoHa.

Dnektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

HamnpspbkéaHocts  anekTpudeckoro  mosis.  [IpoOubit  3apsn.  JluHum
HAIPSKEHHOCTHU AJIEKTPpUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUAOB U
HanpspkeHue. lloTeHnmanpHas sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuunan anexrpocTaTuyecKoro mojst. CBsA3b HANPSKEHHOCTH TMOJS U Pa3HOCTHU
MOTEHIMANIOB Il  3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOW cdepsl. [lose
PAaBHOMEpPHO 3apsKeHHOro mo o0béMy mapa. Ilome paBHOMEpHO 3apsKeHHOM
OeCKOHEYHON TUIOCKOCTH. KapTwHBI NWHUN HANpPsHKEHHOCTH OSTHUX TIOJNEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOHMKH B 3IEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnzniexrpudeckas
MIPOHUILIAEMOCTH BEILIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbsHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrmKeHue 3aps>KEHHOM YaCTULBI B OHOPOIHOM BJIEKTPUUECKOM IIOJIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3aPSKECHHBIX [IAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika v pa3psakKa KOHJIEHCcATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

OueHka cuj B3auMOJECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpailieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPa B YHEPTHUIO
U3JIy4EHUsI CBETOIHO/IA.

N3ydenne npoTekaHus TOKa B LEIMH, COJAEpXKAIlel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HaTIpsKEHUS) npu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTosHHBIN TOK.

VYcioBus CyleCcTBOBaHHS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukum
toka. Hanpsixxenue U u DJ1C é.

3akon Oma [ yyacTKa IeTH.

DIEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJMHBI M IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenpbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnemoBaTenpHOE, MapajlieIbHOE, CMEIIAHHOE COEAWHEHUE MPOBOIHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpuyeckux ueneil. [lpasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH /[xoyns—JleHua.

MONIHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAENseMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) DJIEKTPUYECKOM 1enu. MOIIHOCTh MCTOYHHUKA TOKAa.
Kopotkoe 3ambikanue.

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpPMETP,
BOJITMETP, PEOCTAT, CYUETUUK IIEKTPUUECCKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cuiibl TOKa U HAMPSDKEHUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HANpPSDKEHUS Ui PE3UCTOpA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COTPOTHUBIICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOT0 CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTU CHJIBI TOKA OT COITPOTUBJICHUS MPU MMOCTOSHHOM
HaIPSKEHHUU.

[Tpsimoe m3mepenne DJ]C. KopoTkoe 3aMbikaHNe TaIbBAHUYECKOTO AJIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0OsI coenMHEHUsT UICTOYHUKOB Toka, D/[C OaTapeil.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKIY IMOJIOCAMM HMCTOYHHMKA TOKa
OT CUJIbI TOKA B IIEIIH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccienoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBIICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNPsOKCHUS U1 JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejesna u3MepeHus: amnepMerpa (BoJbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

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

NccnenoBanne pazHOCTH MOTEHLIHMAIOB MEXIY MOJIOCAMU MCTOYHHUKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJAMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTbh COINPOTUBIECHUSI METAUIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.



DIIEKTpUUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBoaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJIMMOCTD
oJIynpoBOoAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKUA TOK B JJIEKTPOJIUTAX. DJIEKTPOIUTHYECKAS JUCCOLMALINS.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opaspsiHble
JaMIIbl, AJIEKTPOHHO-TydeBass TpyOKa, MOJYNPOBOJHUKOBBIE TMPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMON, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTE IAEKTPOIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsaa OJHOBAIIECHTHOIO MOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

Cnioco0bl u3Mepenus pU3NYeCKUX BEIUYUH C UCIIOIH30BAHUEM aHAJOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, UCCIEAOBAHUM  3aBUCHUMOCTEU
(Gu3nyecKkux BEIWYMH, MpPOBEpKa NPEIIOKEHHBIX Tunore3 (BeIOOp u3 paboT,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3feliax «YUYEHUYECKUHM  SKCIECPHUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usukum yroyonéaHoro ypoBHs B 10  kjmacce
OCYLIECTBIIAETCS ¢ YYETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHWE, Hay4HbId (DaKT, rumnoresa, (pU3MUEcKas BEJIWYMHA, 3aKOH,



TEOopusl, HaAONIOACHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepoosa, ux rpapuku U cBoiicTBa. TpUroHOMeTpUUYECKHE (PYHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH >KUBBIX OPraHW3MOB, TEIUIOBOE 3arpsA3HEHHE OKPYKalollel cpesbl,
yTUIW3alUsl OMOOPTaHMYECKOro TOIUIMBA JUIsi  BBIPAOOTKU  «TEIJIOBOM» H
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JMCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE AaTOMOB M MOJIEKYJ,
MOJIb BEILeCTBA, MOJSpPHAs Macca, MOJy4YeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TEJl, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAUIbI, HIEKTPUUECKUE
CBOICTBa METAJUIOB, JIEKTPOJIUTUYECKAS AUCCOLIMALINS, TabBAHUKA, JIEKTPOHHAS
MUKPOCKOTHSI.

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

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHUKE (TUPOCKON, BOAOMET U JPYrHe), JBUraTellb BHYTPEHHETO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3allHuTa, 3a3eMJICHHE 3JIEKTPOIpHOOpOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmutHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

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

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIeHUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOM YaCTHUIIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHa.

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



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMIIT  MHAYKIMM ~ MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMii MAarHUTHOM MHAYKUIMH TOJISL JJIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmronenue nBukeHUs Myyka 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

[MpuHnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

HccnenoBanue AeiCTBUA MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazcHumnan uHOYKYuUsL.

SIBiieHne  BJIEKTPOMAarHUTHOM UHAYKUMU. IIOoTOK BekTOpa MarHUTHOMN
uHaykiuu. OJIC uHAyKUIMHM. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKUMU Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylllka HWHAYKTUBHOCTH B LIENH MOCTOSIHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE ITPOLECCHI: WHAYKIHOHHAS
1eYyb, COJICHOU], 3al[UTa OT JEKTPU3ALUU T MPHU JIBHKEHUU B MArHUTHOM I10JI€
3eMJIu.

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

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



ITpasuno Jlenua.

[Tagenune marauTa B aJIOMUHUEBOM (MeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/IC caMOMHAYKIMU OT CKOPOCTU M3MEHEHHUS
CHUJIbI TOKA B LCTIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS IEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

CoOopka MoJieny JeKTPOMAarHUTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHepreTUYecKoe OMMcaHue (3aKOH COXPAaHCHUS MEXaHHMYECKOW dHepruu). BeiBon
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUUYECKOTO U
KMHEMaTHUYECKOT'0 OMMCAHUSI.

Amvmuryna u (dasza kosnebanuid. CBs3b aMIUTMTYIbI KOJICOAHUN HCXOTHOU
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wyactora kojeOanuii. Ilepuon ManmbIX CBOOOJHBIX KOJIeOAHMIA
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHMI TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux KonebaHusx. BeiHyKIeHHbIe KoyieOanus. Pe3onaHc.
PezonancHas kpuBas. BnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHHMS.

TexHuyeckue yCTpOMCTBa U TEXHOJIOTMUYECKHUE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC HHCTPYMEHTBI, cericmorpad.

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBHKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

HccenenoBanue 3aTyxaronux KojaeOaHuid 1 3aBUCUMOCTH IIEPHO]Ia CBOOOTHBIX
KOJIeOAHWUH OT CONPOTHBIICHUS.

UccnenoBanne koneOaHui Trpy3a Ha MAacCUBHOW MPYXKUHE C UEIbIO
dbopMupOBaHUS MPEACTABICHUH 00 WICaTbHOW MOJICTN IPYKHHHOTO MasTHHKA.

3aKOH COXpaHEHUS SHEPTUM NPH KOJIEOAHUAX TPy3a Ha MPYKUHE.

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HUTSHOTO M HIPYKHUHHOTO
MasiITHUKOB.

N3yuyenue 3aKOHOB JBMKEHUS Tela B X0J€ KoJIeOaHUM Ha YIIPYyroM MOJABECE.

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanuie yObIBaHUS aMIUTMTYbI 3aTyXaOUX KOJIeOaHUH.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

KoneGarenbubiit koHTYp. CBOOOJHBIC DSIEKTPOMArHUTHBIE KOJEOaHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCATopa ¢ aMIUTUTYAO0N CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BreinyxaeHnHbie
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JCUCTBYIOIIEE 3HAUYEHHE CHUJIbI TOKAa M HANpPSOHKEHUS TpH pazaudyHou ¢dopme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

CunycouianbHbId TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHcCATOp M KaTyIIKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Uneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepemadya M MOTpebiieHHE
ANEKTPUYECKON SHEPTHUU.

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

TeXHU4YeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeIay.

Jemoncmpauuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHUCUMOCTh YaCTOThI CBOOOHBIX KOJI€OAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIUX IEKTPOMATHUTHBIX KOJIEOaHUH.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BreinyX1eHHbIE CHHYCOUATbHBIC KOJICOaHusI.

Pe3ucrop, karymka MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiicTBO U IPUHIIKIL IeCTBUS TpaHCc(popMartopa.



Mopaenb TMHUM 3JEeKTpOonepeadH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMEHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIENU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpPOMAZHUNHbLE 60IHBL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOpOCTh paclpoCTpaHEHHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpakKeHHe, MpeloMieHue, HUHTepdepeHuus u
nudpaxius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:  OTpPa)XXEHUE,  MPeJIOMJICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIus.

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

[TpuHUIMIIBI pagUOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIENH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPAa3BYKOBAsi TUAarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U pacrpoCcTpaHEHUE MOTIEPEYHBIX U MPOI0THHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHMIA.

HccnenoBaHnue  CBOMCTB ~ JJIEKTPOMAarHUTHBIX  BOJIH: OTpa’KeHHUE,
MpeIOMJICHUE, TTOISpU3aIus, TudpaKius, HHTEPPEPECHITHS.

OGHapyxeHue uH(PpakpacHOro U yIbTPAPUOIETOBOTO U3ITYUYCHHU.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmonHEHOE paclpoCTpaHEHUE CBETa B OAHOPOIHOU cpexne. JIyu csera.
To4yeyHbIli HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCONIOTHBIN MMOKa3aTeb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [[0CTOSHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEXOJ€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xona nyueit B mpusMme. [ucnepcusi cBera. CioxHBIA cocTaB 0enoro cBera.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpa)KEHUS.

CobOuparome W pacceuBaromiyie JuUH3bL. ToHkas JsuH3a. DoKycHOe
paccTOsiHME M ONTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPAcCTOSIHUSI TOHKOM C(EepUYecKOr JUH3bI OT €€ T€OMETPUH U OTHOCUTEIIbHOTO
I10Ka3aTelis IPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

X0 iyda, MPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMpaIOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaXx.

OnTuueckue nmpubopsl. Paszpemaromas cnoco6HocTh. [11a3 kak onTudeckas
cucTema.

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBas ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBeta. JudpakiumoHHas peméTka. YcCIoBHEe HAOIIOACHHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckue yCTpOMCTBA M TEXHOJIOTHMYECKHE NPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapar, MUKPOCKON, MPOECKIMOHHBIA ammapar, MPOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpaskeHusl. MoJienb CBETOBOJA.

HccnenoBanne XxXoma CBETOBBIX IIYYKOB 4YEpe3  IUIOCKOINAPAIUIEIBHYIO
IJIACTUHY U NIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

HaGmonenne nudpakiimOHHOTO CIIEKTpA.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUS OT BemiecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

Nzyuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHUs Ha IBYX HIEIsIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

I'pannnpl  NpUMEHMMOCTH  KJIacCMYeCKOM  mexaHuku.  [loctynatsl
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBaa. lIpeoOpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMejieHUe
BPEMEHHU U COKPAILCHUE JJIUHBI.

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHUIIbI. DHEPTUs
ITOKOS.



TexHu4eckre YCTPONCTBA U TEXHOJIOTMUYECKHE MPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYyJIbCa W HDHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusiMm TPeKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenienus: Buna. I'unore3a [lnanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotorpdext. OnbiTel A. I'. CroneroBa. 3akonsl hotodddekra. YpaBHeHUE
OiinmreitHa st potodddexra. «Kpacuas rpanuna» horodddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJIOTHO OTpakarollyro mnoBepxHocTh). OmnbiTer 1. H.
JleOenena.

BonnoBbie cBolicTBa yactuil. Bonusl ne bpoins. [{nvna BonHbl Ae bpoiiis u
pasMmepsl 00JacTH JIOKIM3AlMU JABWXKYIIEHcs dactunbl. KopmyckysipHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJlIax.

Crneunduka ndmepenuii B Mukpomupe. COOTHOIICHHs] HEONpeaenEéHHOCTEN
I'eiizenbepra.

TexHu4yeckne YCTpPOMCTBA M TEXHOJIOTMYECKHE IMPOLECCHI: CIIEKTPOMETP,
dotornemMeHT, GOTONATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas Oatapes,
CBETOUO.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

HccnenoBanne  3aBUCHMOCTH  CONPOTHBIIEHUS  MOJYINPOBOJAHUKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosauol [Imanka Ha ocHOBe HccienoBanus ¢hoTodddekxra.

NccnenoBanne 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOIUO]] OT HAIPSIKEHUSI.

Tema 2. @usuxka amoma.

OneITEl MO HCCIENOBAHHUIO CTpOeHHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Moctynarsl bopa. U3nydyenue u norjoimieHue GOTOHOB MPHU MEPEX0/ie aToMa
C OJHOTO YPOBHSI DHEPTUU HA APYTrOM.



Bunsl ciektpoB. CrieKTp ypOBHEW 3HEPTUH aTOMa BOJOPOJA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPalbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmronenue nuHedyaThIX CIIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3pekEeHHOI0 aTOMapHOrO BOAOPOJA U U3MEpPEHHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia supa. MaccoBoe
yucio sapa. M30tomnsl.

PannoaktuBHOCTh. Anb(da-pacnan. DJIEKTPOHHBIM W TO3UTPOHHBIN Oera-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJMOAKTUBHOIO pacnajaa. PaanoakTUBHBIE H30TOIBI B IPUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO M3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Mebl. EcrecTBenHbidt hoH uznydenus. Jlozumerpus.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.

Snepubie peakuuu. [enenue u cuntes saep. AnepHsie peaktopsl. [IpoOaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CUHTE3a. OJKOJIOTMYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPIETUKH.

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

dyHAaMEHTaJbHbIE B3aUMOJCUCTBUs. bapuoHBI, ME30HBI U JICNITOHBL.
[IpencraBnenne o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

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

EnunctBO przmdeckoit KapTHHBI MUPA.

TexHrnueckne yCTpOMCTBA U TEXHOJIOTUYECKUE MPOLECCHI: T03UMETP, Kamepa
Bunbcona, siaepHBIi  peakTop, TEPMOSACPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAaHCHAsi ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

HccnenoBanne TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuH. [IpUMEeHUMOCTh 3aKOHOB (U3UKK it OOBSICHEHUS MPUPOJBI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAJAMOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUS.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSipKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. ConHeunasi akTUBHOCTb. MIcTounuk 3Hepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCJIE€NOBATEIbHOCTU. BHYTpEeHHEE CTpoeHHUE
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonnu CojHua U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'anmaktuka. [lonoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranaktuku v kBa3zapbl. YUEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajakTuk.
Teopust bosbioro B3peiBa. PenmnmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenus 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsl OTPEeTCHHs TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonenust B Tenmeckon JIyHBI, IUTaHET, TYMaHHOCTEM H 3BE3THBIX
CKOIUICHUHU.

Du3YeCKUH MPAKTHKYM.

CniocoOb1 n3MepeHus: GU3NIECKUX BEIMYUH C HUCIIOJIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTEIIbHBIE TIOTPEIIHOCTH U3MEPECHUN (DU3UIECKUX BEIIUMUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, MCCICAOBAHUM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  IKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O6o0uieHne U cucTemMaTH3alus COJIEpKaHMs pa3iesioB Kypca «MexaHukay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoaAuHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponpr ¢u3ukm u acTpOHOMUM B HSKOHOMHUYECKOM, TEXHOJOTUYECKOM,
COLIMAJIBHOM U A3THUYECKOM cepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBLHOU,
CUCTEMATU3UPYIOIeH,  OOBSICHUTENBHOM W  MPOTHOCTHUYECKOW  (DYHKIIMIA
(duznueckoit Teopuu, poiib GPU3NUECKONW TEOpUrd B POPMUPOBAHUU MPEACTABICHUIM
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYLIECTBIIIETCS ¢ YYETOM COAEPKATEIbHBIX MEXIPEAMETHBIX CBA3EH C KypcaMH
MaTEeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu ¥ TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C6A3aHHbIE C U3YUEHUEM MENM 0008 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4yHbIH (DakT, runoresa, (pusmyeckas BeIWYMHA, 3aKOH,
TEOopus, HaONIOJCHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE, MOJIEIb, H3MEpPEHHUE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

Mamemamuka: pelIeHHE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE
TOXKJECTBO. BEKTOpBI M MX NPOEKIUM Ha OCH KOOPJAWHAT, CJIOKEHUE BEKTOPOB.
[IpousBoansle 31emMeHTapHBIX (yHKUUN. [Ipu3sHaku nogoOUS TPEYroJIbHHUKOB,
ompeieNIeHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuyueckue SIBICHUS B KUBOW NpuUpOE, KojieOaTelbHbIE
IBWKEHUS B JKUBOW MPUPOJE, OKOJIOTMYECKUE PHUCKH IIpU IPOU3BOJACTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B JKUBOMU
IIPUPOJIE.

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

I'eocpagpua: wmarauTHble TIONIOCA 3€MJIM, 3alleKM MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMmorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUTraTeNlb SKOOH, reHepaTop MEPEMEHHOI0 TOKAa, MHAYKIMOHHAS IIEYb,
JMHUM 3JIEKTpoNepeay, 3IEKTPOABUraTeNb, pajap, paIuonpHUEMHHK, TEJIEBU30p,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
MIPUEMHHKH, SIICPHAsI SJHEPTEeTUKA U DKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHUA.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpenmera «Duzukar
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBa, pacUIUpeHUe >XKU3HEHHOTO
ONbITa M OMbITA JIEITEIBHOCTH B MPOILIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIIUTATEIbHOU IESTEIBHOCTH, B TOM YHCJIE B YACTHU:

rPa’KAAHCKOT0 BOCITUTAHUS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOHW  MO3UIMU  OOydYalolmerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOT'O WJIEHA POCCUICKOT0 00IECTBA;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPaTUUYECKUX LIEHHOCTEH;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEpPECAX IPAXKJAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHOU
Opra”Hu3anuy;

e YMEHHE B3aUMOJECHCTBOBATH C  COLMAJIBbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUICKOHU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICEHHOCTHOE OTHOIICHUE K T'OCYJapCTBEHHBIM CUMBOJIAM, JOCTUXKEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTh OIICHMBATh CUTYAIIMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTETUYECKOr0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAY4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKOIN HAyKeE.

TPYAOBOI'0 BOCIIUTAHUA:



WHTEPEC K Pa3IUYHbIM cdepam NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun U peanru30BbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIaHBI;

FOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O U CamMOOOpa3OBaHUIO B
00JacTH (UMK Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€¢CKOro BOCIuTaHus:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHME TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYLIECTBICHUE JCUCTBUU B OKPYXKAKOUIECH Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 PUBHKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTUM HAYYHOW [ESITEJIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3y4eHHUs (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEATEIIbHOCTh UHIUBUAYAIBHO U B IPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHBIE YUeOHbIE JeiiCTBUS
Bba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIH3UPOBATH  IPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,

OTIPENICTISATh METN NEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH WX
TOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHBOPEUYUST B PACCMaTPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKHU TIOCJIC/ICTBUN JEATEIHHOCTH;
KOOPJIMHUPOBATh H  BBIIOJHATH pabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUECH, KIIFOYEBHIMHU MOHITHSIMUA W METOJAMHU
bu3nYeCcCKON HAYKH;



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3HUKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHUs 3a1ad  (PU3NYECKOro
COJIep>KaHMsl, TPUMEHECHUIO PA3IUYHBIX METOJIOB ITO3HAHUS,

BJIaJE€Th BHUJAMH JEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
UHTEpIpETaliy, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YUeOHBIX
CUTYyallUsX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IMPOEKTOB B 00JIaCTH
buzuky;

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3M U aKTyaJIM3UpPOBATH 3aj/1ady,
BBIJIBUTATh THUNOTE3Y €€ peIIeHWs, HaXOAuTh apryMEeHThl  JUIs
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH MOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHUSAX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
NESATEeILHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATEIHbHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJI/ICTh HABBIKAMHU TOJY4YEHUS HHPOpMAIUU (PU3NYECKOTO COIEpKaHUS
U3 HCTOYHHMKOB DPA3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCTIONIb30BaTh CpeACTBAa HWHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTUA B  PEHNICHUHW  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX W
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MYECKOTO COJCPKAHHS B Pa3IUYHBIX (QopMaTax C
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISITh OOILEHWE Ha Yypokax (U3UKM U BO BHEYPOUYHOU
NEATEIIbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CUTyallMd M CMAr4arh
KOH(JIUKTBIL;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUs C UCIIOIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

IIOHMMaTh W UCIOJb30BaTh  NIPEUMYIIECTBA  KOMAaHIHOW U
UHAUBUAYAIBHON paboThI;

BbIOMpATh TEMATHUKY U METOJIbl COBMECTHBIX AEHCTBUM C YUETOM OOLIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJ0r0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS IO €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
JEUCTBUH, pacnpelesaTh POJU ¢ YYETOM MHEHUHN y4aCTHUKOB, OOCYK1aTh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaXJOTO yYaCTHHKAa KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLCHWBATh WACU C IIO3ULMHA HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAUMMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHHUE B Pa3IMYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
VHULUATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIISITh  ITO3HABATEIBHYIO JEATEIBHOCTh B
obrmacth (GU3NKA U aCTPOHOMHUHM, BBISBIATH NPOOJEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paclupsiTh  paMKd  y4yeOHOro TMpeiAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

nenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 32 PEILCHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHHUIO W TPOSBICHUIO JIPYAHWIMH B 00JaCTH
(Gu3UKHM, TOCTOSTHHO TOBBINIATH CBOW 0OpA30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

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



JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJ€Th HABBIKAMU I[IO3HABaTEIbHOM pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

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

YMETh OLICHUBATh PUCKM U CBOECBPEMEHHO MPUHHUMATh PELIEHUS II0 UX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

NpUHUMATh Ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JIPYTUX HA OITUOKH.

B mporecce AOCTHKEHHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHUSI MPOTPAMMBI I10
dusuke Uil ypoBHS cpeAHero ooOmiero oOpa3oBaHUsS Yy  00ydarouImxcs

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, pEATOoJIararomnii
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HAHUS,  BKIIOYAIONIETO  CIHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeOe€;

CaMOpETyJTUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEICHUE, CIOCOOHOCTh AAaNTHPOBATHCS K
AMOIIMOHATBFHBIM WM3MEHEHHUSIM U TPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 11U
U YCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH, UCXOS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIONIEH CIOCOOHOCTh IMOHHUMATh 3MOIIMOHAILHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBATh
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
pasperiaTb KOH(QIMKTHI.

INPEAMETHBIE PE3VJIbTATDI



K koniy oOyuenuss B 10 knacce mpeaMeTHbIE pPe3ysibTaThbl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUTUXCS YMEHUM:

MOHUMATh POJb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOMH,
HKOJIOTHYECKOM, COLMANbHOM M OSTUYECKOM cdepax AessTeNbHOCTU
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHOH KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
NPOTHOCTUYECKOM  (YHKIUN  (QuU3MUecKO TEeOopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

paznuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Teln u
MPOIIECCOB (SIBJIGHU): HWHEpIMadbHas CUCTEMa OTCuY€Ta, abCOJIOTHO
TBEPIOE TEIO, MAaTepuajbHas TOYKA, PABHOYCKOPEHHOE JBUXKEHHUE,
CBOOOJIHOE mMajeHue, alCoNOTHO ymopyras jaedopmalus, aOCOIOTHO
yIpyroe u abCOMIOTHO HEYIIPYroe CTOJIKHOBEHUS, MOJICTH Ta3a, YKUIKOCTH
U TBEPJOTO (KPUCTAJUIMUECKOTO) TeJa, UICAIbHBIA Ta3, TOYCUHBINA 3apsi,
OJTHOPOJIHOE DJICKTPUUYECKOE TOJIE;

pa3nuuath yCJIOBHS (TpaHUIbI, O0JacTH) MNPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, IMOHMMAaTh BCEOOIMMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHMUYECKHE TMPOLECCHl U SIBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOTO JBMXEHHS, (OpMYJIbl KUHEMATUKA PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHusi ['anmuiess A CKOPOCTH U TEpPEMEICHUs,
3akoHbl HbIOTOHA, TpPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBSI3b PA0OTHI CWJIBI C M3MEHEHHEM MEXaHHYECKOW JHEpruu,
yCIOBHUSl paBHOBECUsI TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHHUS MMIIYJIbCA U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOI'O TSATOTEHUS;

aAHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKH U
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrueu TEIUIOBOrO ABHUXKEHUS WM KOHILIEHTPAUHUEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEIHEN KUHETUYECKOU
SHEPryeu TEIJIOBOTO JBMKECHUS €r0 YacCTHIl, CBSA3b JABJICHUS UACATIBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpneneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOJWHAMUKH, 3aKOH



COXpPaHEHMSI PHEPIHHM B TEIJIOBBIX MPOIECCaX), IPU ITOM HUCIIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

aQHAJU3UPOBATH U OOBSACHATH DJICKTPUUECKUE SIBICHUS, WCHOJb3Yys
OCHOBHBIC TIOJIOKEHUSI M 3aKOHBI JICKTPOJAMHAMUKH (3aKOH COXpaHEHHS
AIEKTPUYECKOTO 3apsiza, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBas YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKX€ MPAKTUUECKHW BaKHBIE COOTHOIIECHMS: 3aKOHbI OMa JJid y4acTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC Te€Jla U CUCTEMBI TEJ, CUJIA,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHME, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOUIHOCTb,
SHEPrusl B3aUMOJICUCTBUA Tena ¢ 3emuiéil BOMM3M €€ TOBEPXHOCTH,
SHEpPrus ynpyroil paedopmalnid TMPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
aOCcoJIIoTHasl Temreparypa Teja, paboTra B TEPMOAWHAMUKE, BHYTPEHHSS
SHEPrusl HJCAIBPHOTO OJHOATOMHOTO rasza, paboTa HIeallbHOTO Tasa,
OTHOCHUTEJIbHAasi BJIAXXHOCTh Bo3ayxa, KIIJI wuaeansHOro TEmiIoBOIO
JBUTATEJS; DJIEKTPUUECKOE MOJIe, HAMPSHKEHHOCTh AJIEKTPUYECKOTO MOJIs,
HanpsHKEHHOCTh TOJIST TOYEYHOT'O 3apsifla WIM 3apsHDKEHHOro Iapa B
BaKyyM€ W B JUDJICKTPUKE, MOTEHUMAT D3JIEKTPOCTATUYECKOrO MOJIs,
pPa3HOCTh  MOTECHIMAJIOB,  DJJICKTPOABIIKYIAsl  CHJa, CHJIa  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKa, JJICKTpUYECKass €EMKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTHBICHHUE Yy4yacTKa LIENH C IOCJEI0BaTEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUS IEKTPUUECKOrO MOJIA
KOHJICHCATOpa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMUECKUX  SIBIICHUM:
MEXaHMYECKOE JIBMKCHHWE, TEIUIOBOE JBWKCHUE 4YacTUL BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, MU(dy3us, ucrapeHue,
KUIIEHUE U KOHJCHCAWs, IUIABJICHUE U KPUCTAJUIN3ALUs, HAITPABICHHOCTD
TEIUIONEPEIaut, 3JECKTPU3ALUs TEJl, SIKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
OpYyrol €  HCIOJb30BAHWMEM  MOPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YJIbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUM, JIe7aTh BBIBOJIBI IO pe3ybTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIC W3MEPCHHSI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTH OIBITHI IO MPOBEPKE MPEIIOKEHHOW TUITOTE3bI: TIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3HUPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUIIOTE3bI;

coOr01aTh TIpaBMIiIa 0E30MaCHOTO TPY/a NPH MPOBEACHUHM HCCIICIOBAHUN
B paMKax y4eOHOTO DJKCIEPUMEHTA, TpPAaKTHKymMa ©  yd4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

pemiath pacy€THBIE 3aJa4d C SBHO 33JaHHOWM W HESABHO 3aJaHHOM
¢u3nUecKkol MOJICIbI0: HAa OCHOBAaHWW aHAJIM3a YCIIOBHUS OOOCHOBBHIBATH
BbIOOp (u3nMueckoil Mojaenu, OTBeuaroleld TpeOOBaHUAM  3ajayw,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU MCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YJIbTaThl U KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM TIOJTyUYEHHBIX Pe3YyJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErpallMd 3HAHUM U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTUYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOI Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBIICHUS,

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

NPUBOJIUTH TPUMEPHI BKJIAJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJECACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTETHPHOCTH YEJIOBEKA, CBS3aHHOW C (PU3WYECKUMHU TPOIECCaMHU, C
MO3UIUH PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, A TaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAYKd W TEXHOJOTHH I JadbHEUIIETO pPa3BUTHS YEIOBEYECKOTO
o01IecTBa;



MPUMEHSATh pa3iuyHble crocoObl padboThl ¢ MHpopMalerd (GpU3nIecKoro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSIBICHHUS Yy4eOHOU H
HAyYHO-TIONYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uHbOpMAaLK, TOJYYEHHOW U3 Pa3IUYHbIX HCTOYHUKOB, KPUTHUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u M03HABaTEJIbHBIC YMEHUS
CaMOCTOATEILHOTO  NPUOOPETeHMs] HOBBIX 3HAHUW B Ipoliecce
BBITMIOJTHEHUS TPOSKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAIIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CHUTyalUsAX, aJ€KBaTHO OIEHUBATh BKJIAJl KaXIOTO W3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBAaeMOM TPOOIEMBbI;

NPOSIBIATh MOTHBALIMIO K Oyaymieil mpogecCuOHAIbHON AESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIISL.

K xonny oOyuenust B 11 knacce mpenMeTHbIE pe3ylbTaThl Ha YIIIYOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

NOHUMATh PpOJIb (U3UKK B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO
bU3UKH B COBPEMEHHOW HAay4YHOH KapTHMHE MHpa, POJIb aCTPOHOMHUHU B
MPAKTUYECKON  JIESATEIIbHOCTH YEJIIOBEKa W  JAJIbHEUIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMMUCATEIbHON, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIFHON W TPOTHOCTUYECKOW (YHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOJAVNHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, ponab GU3MYEcKol Teopuu B (POPMUPOBAHUU TPEACTABICHUN O
¢dusznueckor KapTUHE MHpaA, MECTO (U3UUECKONW KapTUHBI MUpa B 00IIeM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA Mojeleld (u3udeckux Tea U
IPOLIECCOB  (ABJIEHUM): OJHOPOJHOE AJIEKTPUYECKOE U OJIHOPOJIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKUE KOJICOAHUs, MAaTEMAaTUICCKUN MasSTHUK,
UJCAIBHBIN TPY>KUHHBIM MAasITHUK, TAPMOHHYECKHE BOJIHBI, HUACAJIbHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIC/IN CBETA;

paszinyath YCJIOBHUSl (TpaHULbI, OOJACTH) MNPUMEHUMOCTU (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE IMPOILECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIOJOXEHUS M 3aKOHBl JJIEKTPOAUHAMUKH U
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHua, 3akoH
DNEKTPOMArHUTHOM  WHAYKUMH, npaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHMs]  CWJIbl  TOKa,  MOCTyJaThl  CIELHATbHOM  TEOpUHU
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBbli U  BTOpod moctynatel bopa, mnpuHUUMI
COOTHOILIEHUS HeompeaenéHHocTeil [eiizenOepra, 3akOHBI COXpaHEHUs
3apsAI0BOTO U MAacCOBOTO YMCEN U DHEPTUU B SIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (PU3UYECKHE TPOLECCHl U SBJICHUS, HMCIOJIb3Yys BEIMYHHBI:
HANPSDKEHHOCTD AJEKTPUYECKOTO MOJIs, MOTEHIHA JIEKTPOCTaTHUYECKOTO
MoJIsl, PAa3HOCTh TMOTEHIMATOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujia AMIepa, UHIYKTUBHOCTbD,
AJIEKTPOJIBWKYIAsl CHJIAa CAMOMHAYKLHH, SHEPrUs MAarHUTHOTO IOJIs
IOPOBOJIHUKA C TOKOM, PEISITUBUCTCKUM MMITyJIbC, IIOJHAs SHEprus,
SHEpPrusi IMOKOsI CBOOOAHOM 4YaCTHULIbI, PHEPrHsi W HMIIYJIbC (OTOHA,
MacCOBO€ YHMCJIO U 3apsizl Apa, SHEPTHsI CBSI3U SAPa;

OOBSICHATHL  OCOOEHHOCTHM  NPOTEKaHUs  (U3NYECKUX  SIBICHHI:
AJIEKTPOMArHUTHAsI MHAYKLUS, CAMOUHIYKIUS, PE30HAHC, HHTEphEpEeHLINs
BOJIH, Judpakuus, JIuUCHepcus, TOJIHOE BHYTPEHHEE OTpa)kKeHHE,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
a1ep, TaMMa-u3iydyeHue sjep, (u3nyecKkue MNPUHIUNBI CIEKTPATbHOI'O
aHanu3a u paboThI Ja3epa;

ONpENENATh HaIpaBiI€HUE WHIAYKLIWHW MarHUTHOTO IIOJS NPOBOJHHKA C
TOKOM, cuiibl AMrnepa u cuisl JlopeHna;

CTPOUTH HU300pakeHUE, CO3AaBaeMOe MJIOCKUM 3€pKajioM, TOHKOW JINH30M,
U PACCUUTHIBATH €70 XaPAKTEPUCTUKH;

OPUMEHATh OCHOBOIIOJIAralIINe ACTPOHOMHYECKHE MOHSTHS, TEOPUU HU
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
IPOUCXOIAIIMX B 3BE31aX, B 3BE3NHBIX CHCTEMAX, B MEXKIaJaKTHUUECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;
OPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (PUKCHUPOBATh  pe3ydbTaThl IOJYYEHHOW 3aBUCUMOCTH



(¢u3nuecKuX BEJIMYMH B BHJAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTe  W3MEpeHWi, JenaTh BBIBOABI 1O  pe3yibTaTram
WCCIICIOBaHMS;

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBATh a0COIIOTHBIE U
OTHOCHTEIbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHHI,
HPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKECHHON TUIIOTE3BI: IIIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OTKCHIBATh METO/IBI TIOJTYUSHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUM;
co0roIaTh TpaBwiia 6€30MacHOr0 TPy/la MpU MPOBEACHUH HCCIIeTOBAHUN
B pamMKax y4eOHOro DOKCIepMMEHTa, MpakTHKymMa M  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATEIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPaTOPHOTO 000PYAOBAHMS;

pemars pacu€THbIC 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJ[aHHOW
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWM AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndecKkue MOMENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(opMysIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUECKUX TEOpUi
OpY  HCIOJNB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3ajauyd, TpeOylollue NPUMEHEHHUs 3HAHUNH U3
pa3HBIX pa3zenoB Kypca (QU3UKH, a TAaKKE WHTETpallM 3HAaHUN U3 IPYrUX
OPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBaTh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUH ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U hU3HYECKHE SBICHUS;

UCMOJIb30BaTh TEOPETUUYECKHE 3HAHUA JUISI OOBSICHEHHUS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

IOPUBOAMUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOEeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpAa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh M OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM € (PU3MUYECKUMHU TNPOIECCAMH, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOJIOTIONB30BAHIH, a TAK)KE€ Pa3yMHOM HCIOJIB30BAaHUH J1OCTHUKCHHUM



HAYKA W TEXHOJOIMUA JUI JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o01IecTBa;

MPUMEHATh pa3inyHble crocoObl padboThl ¢ MH(popMaluel (Hu3nIecKkoro
COJICp’)KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TP ITOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, TepepabOTKu U TpPEeAbsBICHUS y4eOHOW U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHopManuK, TMOTYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHGOpMAlNMIO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

IPOSIBIISTH OpraHU3aIMOHHBIE u IO3HaBaTEJILHBIE yYMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIIIE C HCIOJHEHHEM PAa3JIMYHBIX COIUAJIBHBIX POJICH,
IJIAHUPOBATh PAOOTyY TPYIIIBI, PAIMOHAIBLHO PACIIPEACISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHMBATh BKJaJ KaXIOTO W3
YYaCTHUKOB IPYMIBI B PEIICHUE pPacCMaTPUBAEMOi IPOOIEMBI;

IPOSIBJISATh MOTUBAIMIO K Oyayiel mpodecCUOHATbHON eITeIbHOCTU T10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.
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21 Kuiemariica 10 2 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22 Aluraica 10 1 https://m.edsoo.ru/f16b68d7
N bu6mmoreka [IOK
23 (ratiica TBEpAOTO Tena > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10 1 htts://m.eds00.ru/fL6b68dT
Utoro no pazneny 35
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
. bubmuoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 htts://m.edso0.ru/fL6b68d7
bu6mmoreka [JOK
3.2 T T 20 1
CPMOMHAMHUIA. L CILTOBIC MATIHHb! https://m.edsoo.ru/f16b68d7
3.3 ArperatHble cocTosiHUs BeniecTBa. Da3oBbie 14 1 bubnmoreka [JOK



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

MepEeX0 bl https://m.edsoo.ru/f16b68d7
Wroro mo pazueny 49
Paznen 4. DJIEKTPOJIUHAMMUKA
bubmmoreka [{OK
4.1 24 1
UEKTpHECKoe noze https://m.edsoo.ru/f16b68d7
. . bubnuoreka [JOK
4.2 [ToCTOSIHHBIN EKTPUYECKUI TOK 24 1 htts://m.edsoo.ru/fL6b68AT
bu6mmoreka [IOK
4. T
3 OIH B PASTHAHBIX Cpeiax 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 54
Pazaen 5. PU3NYECKUM MIPAKTUKYM
. bu6mmoreka [IOK
>1 USHICCKI MPAKTHKYM 16 16 https://m.edso0.ru/f16b68d7
Hroro mo pazgeny 16
bu6mmoreka [IOK
Pesepaiioe Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 10 16
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11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM nuudpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. QJIEKTPO/IMHAMUKA
bubmmoreka [{OK
11 Martutioe rose 14 1 https://m.edso0.ru/39859ef1
bubmmoreka [{OK
12 IICKTPOMATHHTHAS HHAYKIHS 13 1 https://m.edso0.ru/39859¢f1
Hroro mo pazgeny 27
Paznen 2. KOJJEBAHUS U BOJIHBI
bu6mmoreka [IOK
21 Mexaruieckne kosebatis 10 https://m.edso0.ru/39859ef1
bu6mmoreka [IOK
2.2 C) 0 15
TICKTPOMATHHTHKIE KOIICORHHA https://m.edso00.ru/39859ef1
MexaHW4ecKUe U JIEKTPOMArHuTHHIC bubnuoreka [JOK
2.3 10 1
BOJIHBI https://m.edso00.ru/39859ef1
2.4 Onruka 25 1 bubmorexa HOK
https://m.edso00.ru/39859ef1
Utoro no pazneny 60

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIbLHOCTHU

3.1

Ocuosel CTO

5

1

bu6mmoreka [JOK
https://m.edso0.ru/39859¢f1

Hroro no pasaeny



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynsapHo-BOJIHOBON AyalInu3M 15 bubmorexa [JOK
' PIHYCKYIAD a4 https://m.edso0.ru/39859¢ef1
bubmmoreka [{OK
4.2 (0)) 5
H3HKa aToMa https://m.edso0.ru/39859¢ef1
43 @du3MKa aTOMHOTO $/1pa U 3JIEMEHTapPHBIX 5 bubnuorexa [JOK
' YaCTHI] https://m.eds00.ru/39859ef1
Wroro mo pazueny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bu6moreka [IOK
A 12
5 DneMeHThl aCTPOHOMHUU U aCTPOPHU3UKU httos://m.edsoo.ru/39859f1
Hroro mo pazgeny 12
Paznen 6. PU3HUECKHAIN MPAKTUKYM
. bu6mmoreka [IOK
61 DuSIICCKHI MPAKTHRYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazaeny 16
Pazgen 7. OBOBIIAIOHIEE TIOBTOPEHHUE
Cucremaruzanus 1 00o01eHne
71 MPEIMETHOTO COAEPKaHUS U OIbITa 15 bubnuoreka [JOK
' NESATETBHOCTH, MPUOOPETEHHOTO TIPU https://m.edso00.ru/39859ef1
n3yueHuu kypca ¢pusuku 10 — 11 kmaccos
Utoro no pazneny 15
HazBanue MmoayJist
PesepBHOE Bpems 10 bubmmorexa [JOK

https://m.edso0.ru/39859¢f1



https://m.edsoo.ru/39859ef1
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16




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoasubie | IlpakTuueckue A op
n/n Bcero u3yueHusi  odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypcsbl
1 ®usznka — pyHIaMeHTaJIbHas HayKa O 1 bubnuorexa [JOK
pupoie https://m.edsoo.ru/1beef346
9 Hayunb1ii MeTO1 MO3HAHUS U METOIBI 1 bu6moreka [IOK
uccaenoBaHus GU3NIECKUX SBICHUI https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOPHUA B MPOIIECCE
3 no3Hauug npupoasl. HaOmronenue u 1 bubmorexa LOK
PUpOnEL https://m.edso0.ru/34c49931
IKCIIEPUMEHT B (PU3HKE
4 Crioco6b1 u3MepeHus GPU3NIECKUX 1 bubnuoreka [IOK
BEJINYUH https://m.edsoo.ru/ca2def03
AGCOIOTHAS M OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1 bubmmorexa [TOK
P P https://m.edsoo.ru/7f18fda3
BEJTUYHH
MopenupoBanue B ¢pusuke. Ponb u
5 MecTo (PU3UKU B GOPMUPOBAHUHT 1 bubnnoreka [JOK
COBPEMEHHOI HAyYHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbdedl
B MPAKTUYECKOU NESATENbHOCTH JIOCH
Mexannueckoe nBmkeHue. Cucrema
7 orcueta. OTHOCUTEIIHLHOCTD 1 bu6mmoreka [JOK
MEXaHMYECKOIo ABMKeHHUs. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOpaTHasl 3a/1a4ll MEXaHUKHU
8 Paguyc-BekTop MarepualbHOM TOUKH, 1 bubnuorexa [IOK



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
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https://m.edsoo.ru/e9a52f02

€T 0 MPOCKIMHU HA OCHU KOOpAWHAT.

Tpaekropus. [lepemenienue. CKopocCTb.

Hx npoekiuu Ha 0OCH KOOpAWHAT

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

PaBHOMEpPHOE ITPAMONIMHEWHOE
nekenue. ['paduueckoe onvcanue

bub6mmoreka [{OK

o PaBHOMEPHOTO MPSIMOJIMHEHHOTO https://m.edso00.ru/89ba7190
TIBUKCHUS

10 CrnoxeHue nepeMeIeHnii 1 CKOPOCTEH. bubnuoreka [JOK
Pemrenne 3anau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BMKEHME.

11 MrHoBeHHas1 CKOPOCTb. Y CKOPEHHE. bubnuoreka [IOK
[IpssMonMHENHOE NBMXKEHUE C https://m.edsoo.ru/a99549a7
MTOCTOSTHHBIM YCKOPEHUEM

. bu6mmoreka [IOK

12 Bxoxioit komTposth https://m.edsoo0.ru/b7560bbf
CBoboaHoe masienne. Y cKopeHue

13 CBOOOHOTO ITaJIEHN. 3aBUCUMOCTD bu6mmoreka [IOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edso0.ru/f738109c
BpEMEHU U UX rpaduku

14 JIBmxeHue Tesa, OpOIIeHHOTO MO/ bubnuorexa [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe npuxenue. [Ipuxenue
110 OKPY>KHOCTH. YTJIOBasi U TUHEHHAS

15 ckopoctb. [lepuoa u yactoTa. bubmmorexa [JOK

https://m.edsoo.ru/33196fbe
LleHTpoCTpeMUTENBHOE U MTOJHOE
YCKOPEHHUE
16 KonTposnpHas paboTa o teme bubnuorexa [IOK

"Kuuemartuka"

https://m.edsoo.ru/1242f32e



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
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IIepBblii 3ak0H HproTOHA.
NHepuuanpHbIe CUCTEMBI OTCYETA.

bubmuoreka [JOK

17 [IpuHnun otHOCUTENBHOCTH ["anmnest. https://m.edsoo.ru/5a9%e4a64
HeunepuuanbHble cucTeMbl OTCUETA
18 Cuna. PaBHOielicTBYIOIIAs CUJIa. bubnuoreka [JOK
Bropoii 3akon HeroTona. Macca https://m.edso0.ru/141d3837
19 Bzanmopericteue Ten. Tpetnii 3akoH bubnuorexa [JOK
HeroTona https://m.edso0.ru/57dba505
[Tpuniun cynepno3uiuu cuil. Pemenue
20 3a11)1aq1:{a Hp}I’/IHMSHeHI/I: 3aKOHOB bubmmorera [TOK
https://m.edsoo.ru/bdf997fb
HeroTona
3aKOH BCEMHUPHOTO TATOTCHHUSI.
21 BKBI/IBaJ'IeHTIfOCTI) IPABUTALMOHHON U bubamorera LOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHOMN Macchl
99 Cuna TSKeCTH U YCKOPEHHE bubnuoreka [IOK
CBOOOIHOTO ITaICHU https://m.edso0.ru/22757f26
JIBukeHre HeOECHBIX Tel U UX
23 HMCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubnuoreka [JOK
KOCMHUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bubnuoreka [JOK
24 Cuna ynpyrocru. 3akoH I'yka. Bec tena htts://m.edsoo.ru/0ae2cdsa
Cuna tpenus. [Ipupoaa u Buabl cun bu6mmoreka [JOK
25 TpeHus. JIBUKeHHE B KUJIKOCTH U rasze ¢ https://m.edso0.ru/1fa86499
Y4ETOM CHIIbI COITPOTUBIIEHUS CPE/IBI https://m.edso0.ru/2ch29676
26 Hasnenue. ['mapocratnueckoe bubnuoreka [IOK
nasnenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
27 AGCOIIOTHO TBEPIOE TEIO. bubnuoreka [IOK



https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
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HOCTyrIaTeHBHOC H BpalllaTCJIbHOC
ABUIKCHUC TBCPAOT'O TCIIa

bubmuoreka [JOK
https://m.edsoo.ru/2b95d57¢e

MoMeHT CHUJIbI OTHOCHUTEIILHO OCH

bubmmoreka [{OK

28 BpameHus. [1neqo cumbl https://m.edso0.ru/653d3459
CrnosxeHune cuil, IPUIOKEHHBIX K
29 TBepAOMYy Teny. LleHTp TsxecTu Tena. bubnuorexa [JOK
VYcnoBust paBHOBECUS TBEPAOTO Tea. https://m.edsoo.ru/9aa79a7d
Bunasl paBHOBeCcHS
bubmmoreka [{OK
30 Pemmenme sz https://m.edsoo.ru/dclcaacO
31 KonTponbHas paborta o teme bubnuoreka [IOK
"Tunamuka. CraTtruka TBEpIOrO Tena" https://m.edsoo.ru/9f5a574c
NMnynsc MmaTepralbHOM TOYKH,
32 CHUCTEMBI MaTepUAIIbHBIX TOUEK. LIeHTp bubmuorexa [JOK
MAaccC CUCTEMbI MaTE€PUATbHBIX TOYEK. https://m.edso0.ru/4bb8294b
Teopema o ABMKEHUHU LIEHTPaA Macc
NMiynbc cuiibl 1 UISMEHEHHE UMITYJIbCca
33 Tesa. 3aKOH COXPaHCHUS UMITYJIbCa. bubmmorexa [TOK
https://m.edsoo.ru/13f0a221
PeakTuBHOE ABMKEHUE
MoMeHT uMnysibca MaTepuaabHON
34 ToukH. [IpeacraBnenue o coxpaHeHUH bubmuoreka [JOK
MOMEHTAa UMITYJIbCA B LIEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
TOJISIX
bubmuoreka [JOK
35 Pemterite a7 https://m.edsoo.ru/f7706d63
PaGora cuibl Ha MaoOM U Ha KOHEYHOM
bu6mmoreka [JOK
36 nepemeneHuu. ['padguueckoe

NpeACTaBJICHUC pa6OTBI CHIJIBI.

https://m.edso0.ru/913974c7
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MouHoCTh CHJIBI

Kunernueckas sneprus. Teopema 00

37 W3MEHEHNN KHHETHYECKON SHEPTUHU bubnmorexa LOK
. P https://m.edsoo.ru/9a5e2e74
MaTepHAITLHON TOYKH
IToTeHIanbHBIE M HEMOTEHITHAILHBIE
38 cwisl. I[TorennnansHag 3aeprusa. Bropas bubnmorexa LHOK
) Py, p https://m.edsoo.ru/554bafcc
KOCMUYECKasi CKOPOCTh
Tperbs kocMudeckast CKopocTh. CBsI3b
paboThI HEMTOTCHIIHATBHBIX CHJI C
. bubnuorexa [JOK
39 M3MEHEHHEM MEXaHHYECKOW YHEPTUU
https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJI. 3aKOH COXPAHCHHUS
MEXaHU4YECKON IHEPTUN
Vupyrue u He W€ CTOJIKHOBEHU.
40 Yy Ezlr{eHHe Bgn If }J,'IFJ'II/I U UIeadbHOI bubmorexa LOK
p PHY https://m.edsoo.ru/f30f43b6
JKHUIKOCTH
41 KonTtponbHas padoTa o Teme "3aKoHbI bubnuoreka [IOK
COXpaHEHUA B MexaHuKe" https://m.edsoo.ru/474e7c4a
Pa3ButHe npencrasiieHU O IIPUPOIE
P brp bu6mmoreka [JOK
42 ter1oTel. OcHoBHEIE moaoxkeHuss MKT.
https://m.edsoo.ru/b0a4445f
Judbdysus. BpoyHoBckoe nBrkeHne
Ctpoenne ra3000pa3HbIX, KUIKUX U
43 TBEPIBIX TEJI. XapakTep ABUKECHUS U Bubmorexa OK
P L P p https://m.edsoo.ru/c44d02e2
B3aUMOJICHCTBHS YaCTHUI] BEIECTBA
Macca u pazMepsl MOJIEKYIT (aATOMOB).
bubmuoreka [JOK
44 Koaunuectso Bemecrna. [locTostHHas
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temmneparypa. TennoBoe paBHOBecCHE. bubnuoreka [IOK

[Tkana lenbcus

https://m.edso0.ru/0070d493
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https://m.edsoo.ru/474e7c4a
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bubmuoreka [JOK

46 Permtenme 3872 https://m.edsoo.ru/1531aba5
. bubmmoreka [{OK
47 WNneansueiii ra3. I'a3oBble 3aKOHEI https://m.e dSO(])_.[ru /1deb2367
48 VYpaBuenue MenaeneeBa-Knanerpona. bubnuoreka [JOK
Pemenune 3anau https://m.edso0.ru/8d12c328
49 AOcouroTHast TeMIiepaTypa. 3akoH bubnuoreka [JOK
JanpToHa https://m.edsoo.ru/14e02d1f
50 N3onponeccel B ACAIBHOM ras3e ¢ bubnuorexa [JOK
MOCTOSHHBIM KOJMYECTBOM BEIIECTBA https://m.edso0.ru/68878d51
I'padpuueckoe npeacraBieHue
51 Mfog)poueccms: ingepMa, H30X0pa, bubamorexa [JOK
1s06apa https://m.edso00.ru/1344327b
bubmuorexa [JOK
52 Octosioe ypasrerne MKT https:// m.edso;I ru/c8094721
bubnuorexa [JOK
>3 Pemterre sazas https:// m.edso;I ru/10265a05
CBs13b aOCOTIOTHOM TEMIIEPATyPhI
TEPMOAMHAMHYECKON CHCTEMBI CO
54 CpeIHel KHHETHYECKON dHEpruei https://m.edsoo.ru/c38af875
MOCTYIATEILHOTO TEIJIOBOTO ABUKCHUS
€€ yacTull
55 O00011IeHIE U CUCTEMATH3ALUS 3HAHUN bu6mmoreka [JOK
mo teMe "OcHoBet MKT" https://m.edso00.ru/09d12fd8
56 KonTtponpHas padota no teme "OCHOBBI bubnuoreka [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepMmoanHaMuueckas cuctema. 3alaHue bubnuoreka [IOK

BHEIIHUX ycnoBui Uit T/I cucTeMsl.

https://m.edsoo.ru/5f8d38a3
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Buemnue 1 BHyTpeHHUE NTapamMeTpsl.
[Tapamerpsl T/I cuctemsl Kak cpeHue
3HAQ4YEHMS BEJIUYHH, OIIMCBIBAIOIINX €€
Ha MUKPOCKOIIHYECKOM YPOBHE

HyneBoe Hauano TepMoOIMHAMUKH.

bubmmoreka [{OK
58 CamMonpoun3BojIbHas penakcamus T
P P . A https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PAaBHOBECHIO
Moienp ueanbHOro ra3a B
59 TEPMOJIMHAMUKE. Y CIIOBUS bubmorexa HOK
P . https://m.eds00.ru/29355001
MIPUMEHUMOCTH ITOW MOJIEIH
60 VYpaBuenue MenpaeneeBa-Knanelipona u bubmuorexa [JOK
BBIpaKEHUE JIJI1 BHYTPEHHEN SHEPTUn https://m.edsoo.ru/bal178d0
BeIpaxkenue 111 BHyTpeHHEN SHEPTrUn
61 OJHOATOMHOTO UJeaJILHOIO rasa. bu6mmoreka [IOK
KBasucrarnueckue u HeCTaTU4ECKUE https://m.edsoo.ru/ac5cacl5
MIPOLIECCHI
DneMeHTapHas padoTa B
62 TepMoArHAMUKe. Brruncienne paboTsl bubnuoreka [JOK
o rpaduky npoiecca Ha pV- https://m.edsoo.ru/741d5738
auarpamme
Temnonepenaua kak croco0 N3MEHEHUS
63 BHyTpeHHeH sHepruun T/ cucremsbr 6e3 bubmorexa HOK
Y1P 3 https://m.edso0.ru/3d734561
COBEPIICHHS pabOTHI
64 KonBekuus, TEmIonpoBOIHOCTD, bubnnoreka [JOK
U3JIy4CHUE https://m.edso0.ru/157b54cd
KonnuectBo TemnoTel. TenaoéMKoCTh
bu6mmoreka [JOK
65 Tena. Y ienabHas U MOJISIpHAst

TEIUIOEMKOCTH BellecTBa. Y AeibHas

https://m.edsoo.ru/7ba67355
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TCIUIOTA CTOPAaHUsA TOIUIMBA

66 Pacuér konuyecTBa TEMIOTHI IPU bubnmoreka [JOK
TeIIonepeaade https://m.edsoo.ru/1db5ad4e
67 [TonsTHe 00 amuabaTHOM Tporecce. bubnuorexa [JOK
[IepBblii 3aKOH TEPMOJMHAMUKH https://m.edso0.ru/d8098824
KonuuecTBo TemIoTs 1 paboTa Kak
68 Mepbl I3MEHEHUS BHYTPEHHEH YHEPTUU Bubnuorexa LIOK
https://m.edsoo.ru/b047alcd
T/ cucrtemsbl
Bropoii 3ak0H TepMOAMHAMUKH TSI
69 PAaBHOBECHBIX M HEPABHOBECHBIX bubnuoreka [IOK
npoueccoB. HeobpaTumocTthb https://m.edsoo.ru/c6f4f464
TIPUPOJTHBIX TTPOIIECCOB
70 [TpuHIUIIBEI AEHCTBUS TEMIOBBIX bu6moreka [IOK
maruH. KT https://m.eds00.ru/2e945513
71 MaxkcumanbHoe 3Hauenue KITJ. Iukn bu6mmoreka [IOK
Kapno https://m.edsoo.ru/fe3857b9
bu6mmoreka [IOK
7 Pemterme saza https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKHE aCIEKTHI
73 HUCIIOJIb30BAHUS TCIJIOBBIX JBUTATEIICH. bubnuoreka [JOK
TennoBoe 3arpsi3HEHUE OKpYKaroLIei https://m.edso00.ru/9867aaa7
Cpenbl
74 Pemenue 3amau bubmorexa HOK
https://m.edso0.ru/c8c70432
O06o001eHne u cucTeMaTu3alus 3HaHu!
75 o teme "Tepmonunamuka. TemnoBsie Bu6mmorexa LIOK
" https://m.edsoo.ru/28d62b3f
MaIITHbI
76 KonTtposneHas paboTa o teme bubnuorexa [IOK
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"Tepmoaunamuka. TeraoBbie MallIuHbI"

https://m.edsoo.ru/1b6e26¢c5

[TapooOpa3zoBaHue ¥ KOHICHCAITHS.

77 Wcmapenue u xkumnenue. Y aenbHas bubnmorexa LHOK
p ' https://m.edso0.ru/6f8e6777
TETIOTa Tapo0Opa30BaHUS
HaceImmeHnHbie 1 HEHACHIIIICHHBIC TTAPHI.
KauecTtBennas 3aBUCHUMOCTBD IIOTHOCTH
Y JaBJICHUS HACBIIEHHOTO TTapa OT
78 TEMIIEPATYPBI, UX HE3aBUCUMOCTD OT bubmmorexa [TOK
NEPaTYPEL, https://m.edso00.ru/f5¢c17d02
00bEMa HACBIIIIEHHOTO Tapa.
3aBUCUMOCTB TEMIIEPATYPhl KUITICHUS OT
JABJICHUS B )KUIKOCTH
79 BraxxnocTts Bo3zmyxa. AGCOIIOTHAS U bubmuorexa [JOK
OTHOCHUTEJIbHAS BIAKHOCTD https://m.edso0.ru/30ebbb79
bu6mmoreka [IOK
80 Pemenne 3amau
A https://m.edsoo.ru/18e95ff3
Trépnoe Teno. Kpucrammyeckue u
81 amopdHbIe Tea. AHU30TPOIHS CBOMCTB bubmorexa TOK
P ’ P https://m.edso0.ru/20a88a03
KpUCTAJLJIOB
[TnaBneHre U KPUCTAIUTA3ALIMSL.
bu6mmoreka [IOK
82 V nenpHasg TEIUIOTA IJIABJIEHUS.
https://m.edsoo.ru/6ee91e9f
CyOnumariust
eopMary TBEPIOTO TEIA.
Aegop P bubmuoreka [JOK
83 Pactsoxenue u cxxarue. Cnpur. Moayib
. https://m.edsoo.ru/dalaabl0
IOwnra. [Ipenen ynpyrux nedopmarmii
TemoBoe pacmupeHue KUAKOCTeH 1
84 TBEPABIX TEN. AHTAPMOHHU3M TEMIOBBIX bubmiorexa LOK
p L P https://m.edsoo.ru/7ba5edf2
KoneOaHuil YacTHIl BEIIECTBA
85 IIpeobpazoBanue s3Heprun B (hazoBbIX bubnuoreka [IOK
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rnepexonax https://m.eds00.ru/97a0672f
bubmuoreka [JOK

86 v o

PABHCHHE TCIIIOBOTO bajarca https://m.edsoo.ru/ab1521fb
bubmmoreka [{OK

87 T i

CHYIUH KORTPOIE https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATsKEHUE.

88 Kanunnspuelie sapnenus. Jlapienue noa bubmmoreka [IOK
HWCKPUBJICHHON MOBEPXHOCTHIO https://m.edso0.ru/b42f1f97
*)unkoctu. @opmyna Jlamnaca
O06o00meHre 1 CHCTEMAaTH3als 3HAHUH

89 1o TeMme "ArperaTHble COCTOSHUS bubmorera [JOK

P " https://m.eds00.ru/0b52575¢
BemecTa. da3oBeie epexo bl
KounTponbnas paborta o teme
90 "ArperatHble COCTOSIHHS BEIIECTBA bubmorera [JOK
P | B ’ https://m.eds00.ru/7dc2a739
®da3oBbIE IEPEXOIBI
DneKkTpu3alus Tei U €€ MPOosIBICHUS.

01 DIeKTpUYecKuil 3apsa. /[Ba Buaa bubnuoreka [IOK
AJIEKTPUUECKUX 3apsiioB. [IpoBogHUKH, https://m.edsoo.ru/laff445f
JTUDJICKTPUKHU U TIOJTYIIPOBOTHUKH
DJIeMEHTapHbIN ANEKTPUUECKUIN 3apsil.

92 3aKOH COXpaHEHHUS JICKTPUUCCKOTO bubmorera [JOK

P P https://m.edsoo.ru/f49afd24
3apsa

93 BzaumoperictBue 3apsiioB. Toueunbie bu6mmoreka [JOK
3apsnbl. 3akoH Kynona https://m.edso0.ru/445b7746

bu6mmoreka [JOK

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

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

95 Dnektpuyeckoe nose. Ero neiictBue Ha bubmotera [JOK

https://m.edsoo.ru/05c6bfal
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QJICKTPUYCCKHUC 3aps/ibl

Hanpssk€HHOCTB IEKTPUYECKOTO MOJIS.
[Ipo6uerit 3apsia. Jlnnum

bubmmoreka [{OK

96
HaIpPsHKEHHOCTH JJIEKTPUYECKOTO MOJIS. https://m.edsoo.ru/3dac6957
OAHOPOIHOE ANEKTPUUYECKOE T10J1€
[ToreHumanpHOCTH
97 AEKTPOCTATUUECKOTO MOoJsi. PasHOCTH bubmorexa HOK
P ) https://m.eds00.ru/80021447
MOTEHIINAJIOB M HAMPSKEHUE
[TorenumansHas sHEpTUs 3apsaa B
98 aJIeKTpocTaTiueckoM nose. [loreHnman bubmmorexa LHOK
P ] https://m.edsoo.ru/af5fa389
ANEKTPOCTATUYECKOTO OIS
CBs13b HANPSDKEHHOCTH TIOJISI U
99 a3HOCTH TTOTCHIIUAIIOB IS bubnmorexa [JOK
p 1 8 https://m.edsoo.ru/df7a6838
ANIEKTPOCTATUYECKOTO MO
100 [TpunIMIT Cynepno3uiuu bubnuoreka [IOK
AIEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfeda6c
bu6mmoreka [IOK
101 Pemenue 3amau
A https://m.edso0.ru/5a582263
102 [Tosie Toueuynoro 3apsiga. [lone bubnuoreka [JOK
PaBHOMEPHO 3apsHKEHHOU cepbl https://m.eds00.ru/b297b5c3
[Tone paBHOMEPHO 3apsSKEHHOTO IO
103 00Bsémy miapa. [lone paBHOMEpHO bubmmorexa [IOK
y 13 ) p . p https://m.edsoo.ru/f7a665ee
3apsKEHHON OECKOHEYHOM MII0CKOCTH
104 IIpoBOTHUKH B 3JIEKTPOCTATUYECKOM bubnnoreka [JOK
roJie. Y CjaoBHUE PaBHOBECHS 3apsiI0B https://m.edsoo.ru/32405eab
105 JIMBIEKTPUKHU U TIOTYIPOBOJHUKY B bubnuoreka [IOK
3JIEKTPOCTATUYECKOM I10J1€ https://m.edso0.ru/060ebab5
106 Konpencarop. DnekTpoéMKOCTh bubnuoreka [IOK
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KOHJICHCATOPA. DIEKTPOEMKOCTD
TUIOCKOTO KOHJIEHCATOPa

https://m.edso0.ru/845b4f73

[TapamiensHOE cOeTMHEHNE bubnuorexa [JOK
107
KOH/JIEHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnenoBaTenbHOE COCAMHEHUE bubmmoreka [{OK
KOHJIEHCAaTOPOB https://m.edso0.ru/1e992920
109 OHeprus 3apsHKEHHOT0 KOHJICHCATOpa bubmorera [JOK
p P A p https://m.edsoo.ru/73a34f18
bu6mmoreka [IOK
110 Pemrenue 3amay https://m.edsoo.ru/5fb2acbh5
https://m.eds00.ru/27434040
111 JIBr>KeHre 3apsKEHHOM YacTHUIIbI B bubmoreka [IOK
OJHOPOTHOM 3JIEKTPUUYECKOM TOJIe https://m.edsoo.ru/8341d6ac
112 Pemtenue 3amay
113 O06o00meHre B CHCTEMAaTH3alKs 3HAHUH bubmuorexa [JOK
1o teme "DnexkTpuueckoe nose" https://m.edso0.ru/5752603f
Pemenue 3agau Teme "DnekTpuueckoe bubmuorexa [JOK
114
mose" https://m.edsoo.ru/cefe90e9
Cuna toka. [locTosiHHBIN TOK. Y CI0BHS
115 CYIIIECTBOBAHUS ITIOCTOSTHHOTO bubmorera [JOK
i https://m.eds00.ru/233311b5
ANEKTPUIECKOTO TOKA
bubmuoreka [JOK
116 141 .H
crotnnin Toka. Hanpakenre n 9/1C https://m.edso00.ru/0839a115
117 3akoH OMa 1J1s y4acTKa LIEeTH. bubnuoreka [IOK
DIEKTPUYECKOE CONIPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBHCUMOCTB COITPOTUBIICHHS
p bu6mmoreka [JOK
118 OJIHOPOJIHOTO MTPOBOJIHUKA OT €ro

JUIMHBI U TJIOINAAU MOIICPECUHOTO

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

119 VY enbHOE COMPOTHUBIICHHUE BEIIECTBA. bubnmoreka [JOK
Pewrenne 3anau https://m.edso0.ru/437f8300
120 [TocnenoBarenbHOE, MapajuieIbHOE, bubmmoreka [{OK
CMELIAHHOE COECIMHEHHE ITPOBOIHUKOB https://m.edso0.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX bubnnorexa [JOK
ueneii. [IpaBuna Kupxroda https://m.edso0.ru/1794cf37
bubmmoreka [{OK
122 P
cHicHHe sajat https://m.edso0.ru/3881b469
123 PaGora snexTpuyeckoro Toka. 3aKoH bubnuoreka [IOK
Jxoyns —Jlenna https://m.edsoo0.ru/a3605c5¢c
bu6moreka [IOK
124 P
cHierHe sajat https://m.edso0.ru/6761bf0f
MOIIHOCTb 31EKTPUYECKOTO TOKA.
125 TennoBast MOIIIHOCTS, BhIACIIIEMas HA Bubnmorexa [JOK
- > BALA https://m.eds00.ru/99750a6f
pesucrope
bu6mmoreka [IOK
126 Pemterme saza https://m.edsoo.ru/eb72fc24
127 OJIC u BHyTpEHHEE CONTPOTUBJICHUE bubnuoreka [JOK
HWCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 715 IOJTHOM (3aMKHYTOM) bubnunoreka [JOK
AJIEKTPUYECKOM LIeTH https://m.edsoo.ru/221f40fb
bubmuoreka [JOK
129 Pemene sana< https://m.edso0.ru/35800679
bu6mmoreka [JOK
130 M
OUIHOCTE HCTOTHIRA Toka https://m.edsoo.ru/a0ae51d8
131 KopoTkoe 3aMbikanne bubmiorexa LIOK

https://m.edsoo.ru/546f5632
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bubmuoreka [JOK

132 K
OHJICHCATOP B L[EMH MOCTOSIHHOTO TOKA httos://m.edsoo.ru/35368f3¢
bubmmoreka [{OK
133 P
cHcHie sanat https://m.edsoo.ru/4410cef0
134 Pemenue 3amgau o reme "[locTostHHBIM bubnuoreka [JOK
ANEKTPUIECKUH TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3agau o reme "l[locTostHHBIN bubmmoreka [IOK
ANEKTPUIECKUH TOK" https://m.eds00.ru/744261b8
136 Pemenue 3agau mo reme "[locTostHHBIM bubnuorexa [JOK
AIEKTPUYECKUN TOK" https://m.edsoo.ru/eb5d4687
O060061eHre U cucTeMaTu3alus 3HaHun
137 1o Teme "TIoCTOSIHHBIN 3IIEeKTPUUYECKHIT bubmorexa [TOK
" P https://m.edsoo.ru/bfd7a050
TOK
KonTtponsHas padoTa o tTeme bubnuoreka [IOK
138 . .
"IToCTOSTHHBIN ANEKTPUUECKUN TOK" https://m.eds00.ru/1885ddf1
DnexTpuyeckas mpoBOJIUMOCTh
139 a3JIMYHBIX BEUIECTB. DJIEKTPUUECKHI Bubmmorexa [JOK
P THECTB. P https://m.edso0.ru/da794295
TOK B MeTay1ax. CBepXIpOBOIUMOCTD
DJIEKTPUYECKHUI TOK B paCTBOpax U
140 aCIuIaBax 3JIEKTPOJIUTOB. 3aKOHbI bubmmorexa [TOK
P P ’ https://m.edso0.ru/4b423491
Dapanest 115 IEKTPOIU3A
. bubmuoreka [JOK
141 C) i
HCKIPHHCCKIT TOR B résdx. s https://m.edso0.ru/92d92f76
142 DNEKTpUUYECKUI TOK B BaKyyMe. bubnuoreka [IOK
BakyymHble npu6opsl https://m.edso0.ru/2E+160
143 DNEeKTpUUYECKUI TOK B bubnuoreka [IOK
MIOJIYITPOBOAHHUKAX https://m.edsoo.ru/ab61c660
144 [TosrynpoBoAHUKOBBIE TPUOOPEI bubnuoreka [IOK
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https://m.edso00.ru/83622200

145

PuU3N4ECKUH IIPAKTUKYM 110 TEME
"N3mMepeHue cuiibl TOKa U HANIPSKEHUSI
B LIENIM IOCTOSTHHOT'O TOKA MPY NOMOIIH
aHAJIOTOBBIX U IH(PPOBHIX
U3MEpUTENbHBIX TPUOOPOB" UIU
"3HaKOMCTBO ¢ IIUPPOBOIL
naboparopueit no gpusuke. [Iprumepsl
M3MEpeHUsT (GU3NIECKUX BEITHIUH TIPH
MOMOIIY KOMITbIOTEPHBIX JATYUKOB"

bub6mmoreka [{OK
https://m.edsoo.ru/5643ea56

146

Pu3NYeCcKUil IPAKTUKYM I10 TEME
"N3yueHne HEpaBHOMEPHOTO JABWKEHUS
C LETBIO OTPEICIICHUSI MTHOBEHHOM
ckopocTh"

bu6moreka [IOK
https://m.edsoo.ru/f6292f5f

147

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue yckopeHus mpu
MPSMOJIMHEHHOM PaBHOYCKOPEHHOM
NBIDKEHUH 10 HAKJIOHHOU IIocKocTH"
uiu "HccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHH TP PAaBHOYCKOPEHHOM
IBIOKEeHUN"

bu6mmoreka [IOK
https://m.edsoo.ru/6960b6ef

148

Ou3nyecKuil MPakTUKyM 10 TEME
"N3mepenue yCKOpeHHs CBOOOIHOTO
najgenus" win "M3ydenue qBukeHus
Teja, OPOIIEHHOTO TOPU30HTAIILHO"

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

149

DuU3NYECKUN IIPAKTUKYM I10 TEME
"N3ydueHne qBUKEHUS Tea 110
OKPYKHOCTH C IIOCTOSIHHOU I10 MOJTYJIIO
ckopocThro” unu "Hecnenosanue

bu6mmoreka [JOK
https://m.edsoo.ru/bcf53514



https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514

3aBUCHMOCTH IIeprojia 0OparieHus
KOHHUYECKOTO MasATHUKA OT €ro
napameTpoB"

150

Pu3NYEeCKU IPAKTUKYM 110 TEME
"U3mepenue paBHOACHUCTBYIOMIEH CHJIIBI
IIpH IBWKEHUU OpyCKa M0 HAKIIOHHOM
mockoctu" umu "IIpoBepka runoTessl o
HE3aBUCHUMOCTH BPEMEHU JBUXKECHHUS
Opycka 1o HaKJIOHHOM MJIOCKOCTH Ha
3a/IaHHO€ PACCTOSIHUE OT €ro Macchl”

bubmmoreka [{OK
https://m.edsoo.ru/0b34db84

151

®u3NYeCcKuil IPAKTUKYM IO TEME
"HccmeqoBanne 3aBUCUMOCTH CHIT
YIPYrOCTH, BO3HUKAIOIINX B MPY>KUHE U
PE3UHOBOM 00pasIie, OT Ux
nedopmarun” wim "M3yuenne
JIBUKEHUS] CUCTEMBI T, CBI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JErKUil
0J10K"

bu6mmoreka [IOK
https://m.edsoo.ru/b55b81al

152

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue korhduirieHTa TpeHus mno
BEJIMYMHE YIII0BOTO KO3 PHUIIHECHTA
3aBucumoctu Frp(N)" nmun
"HccnenoBanue IBM>KEHUsI OpycKa 1o
HAKJIOHHOM TUIOCKOCTH C TIEPEMEHHBIM
ko3 durmenToM TpeHus" uiIu
"N3y4ueHne IBUKEHUS TPy3a HA Baly C
TpeHHeM"

bubnuoreka [JOK
https://m.edsoo.ru/b83b1607

153

DuU3NYECKUN PAKTUKYM I10 TEME
"HccnenoBanue yciuoBHi paBHOBECHS

bu6mmoreka [JOK
https://m.edsoo.ru/4a04f4f7



https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7

TBEPJOTO TENA, UMEIOIIETO OCh
Bpamenus" win "KoHcTpyupoBaHue
KPOHIUTEHHOB U pacuéT Cuil yrpyroctu"
niu "M3ydeHue ycToiunBoCcTH
TBEPJOTrO TeJla, UMEIOLIETO III0IAb
onops!"

®uU3NYEeCKU IPAKTUKYM I10 TEME
"N3mepenue ummynbca Tena 1no
TopMo3HOMY yTu" unu "M3mepenue
CHWJIBI TSITU, CKOPOCTH MOJIENH
AIEKTPOMOOUJISI ¥ MOIITHOCTH CHITBI
Taru" wim "CpaBHEHHE U3MEHEHUS bubnuoreka [IOK

HMITYJIbCA TeJIa C UMITYJIbCOM CHJIBI" https://m.edso0.ru/856fh28e

154

nmu "HccnenoBanne COXpaHeHUs
HMITYJIbCa TIPU YIIPYTOM
B3aumoaecTeun" win "N3mepenne
KMHETUYECKOM 3HEpruu Tesa mno
TOPMO3HOMY ITyTH"

DuU3NYECKUH TPAKTUKYM 10 TEME
"M3ydyeHnrne n30TepMHUUECKOTO Mpolecca
(peKOMEeHJOBaHO HCIOJIb30BaHHE

155 nudposoii 1abopaTopun)" uiIn 1 1 bubnmnoreka IIOK

https://m.edsoo.ru/e0fe7e07

"N3yueHne u30XopHOro npouecca’ uiu
"N3ydenne nu3obapHoOro mpoiecca’ uiu
"[IpoBepka ypaBHeHUs1 cOCTOSIHUA"

DuU3NYECKUN IIPAKTUKYM I10 TEME
"N3mepenue yaenpHON TemIoéMKocTH" bubnuoreka [IOK

nnu "VccnenoBanue mpoiecca https://m.edsoo.ru/2f2faa61
OCTBIBaHUS BellecTBa" WIN

156
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"HccnenoBanue aanadaTHOTO
nporiecca" unu "M3yuenue
B3aMMOCBSI3U HEPTHH
MEXMOJIEKYJISIPHOTO B3aUMOJICHCTBUS
TEMIIEPATYpPbl KUIIEHUS KUIKOCTEN"

157

PuU3NYECKU IPAKTUKYM 110 TEME
"N3ydyeHne 3akoHOMEpHOCTEN
HCIIapEeHUs KUAKOCTEN" Wi
"N3mepenue yaenbHON TeI0ThI
raBieHus apaa" unu "M3yuenue
CBOWCTB HACBIIIEHHBIX IApOB" MU
"N3mepenue abCoIOTHOM BIaKHOCTH
BO3JlyXa M OLIEHKa Macchl MapoB B
nomMenieHun". 3mepenue

ko3 durmenTa moBepXHOCTHOTO
HaTSKEHUS

bu6moreka [IOK
https://m.edsoo.ru/6b1a23b5

158

DU3NYECKUH TPAKTUKYM 10 TEME
"Habmroienne mpeBpaieHust SHEPTruu
3apsHKEHHOTO KOHEHCATOPa B SHEPTHI0
W3JIyYEHHUS CBETOAMO A" WU
"N3ydyeHue npoTekaHus TOKa B LIETH,
coJieprKallel KoHaeHcaTop' uim
"Pacnipenenenue pazHOCTH
MTOTEHIIMAJIOB (HANPSDKEHUS) TIPH
MOCJIEIOBATEILHOM COCIMHEHUU
KOHJIEHCATOpOB"

bu6mmoreka [JOK
https://m.edsoo.ru/ec424377

159

Du3NYEeCKUN PAKTUKYM I10 TEME
"HccnenoBanue CMEILIaHHOTO
COEIMHEHUS PE3UCTOPOB' UIIN

bu6mmoreka [JOK
https://m.edso0.ru/2b179d98



https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98

"N3mepeHue yaeapHOTro CONPOTHUBIIEHUS
npoBoHUKOB" niu "HccienoBanue
3aBHCHUMOCTH CHJIBI TOKA OT
HaIPsDKEHUS JTs1 JIaMITbl HaKaJIuBaHUs "

PuU3NYECKUH IPAKTUKYM 110 TEME
"HabumroteHue amekTposn3a’ win
"N3mepenue 3apsiia 0JHOBAJIEHTHOTO
noHa" wnu "Mccnenopanue

bubmmoreka [{OK

160
3aBUCHMOCTH CONPOTUBIICHUS https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEepaTypbl" UIU
"CHsTHE BOJIBT-aMIIEPHOU
XapaKTEpPUCTUKHU quoaa”
PesepBubIit ypok. O600meHe 1
161 CI/ICTIG)MaTI/I?)Zp us 3HaHI/II;IH 0 TeMe bubmorexa [OK
" u" https://m.edsoo.ru/ed017d93
Kunematuka
Peseprubiit ypok. O6001IeHNE 1
162 CI/ICTIe)MaTI/I?)Zp us 3HaHPII>I'IH 0 TeMe bubmorexa TOK
t https://m.eds00.ru/3149956b
"Jlmnamuka"
bu6mmoreka [JOK
163 [IpoMexxyTOYHBIN KOHTPOJIb
P t P https://m.edso0.ru/0f9752ac
PesepBubiii ypok. O000mIEeHNE 1
P P EH bubmuoreka [JOK
164 CHUCTeMaTH3allusl 3HAHUH 110 TEME
" " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXpPAHCHHS B MEXaHUKE
PesepBuslit ypok. O6001IeHE U
165 CHUCTEeMAaTHU3allMsl 3HAaHUH 110 TEME bubnuoreka [JOK
"OCHOBBI MOJIEKYJIIPHOKUHETHYECKON https://m.edso0.ru/de148976
teopun"
166 PezepBHblit ypok. O0001IEHNE U bubnuoreka [IOK

CHCTeMaTHU3allus 3HaHUI 0 TeMe

https://m.edsoo.ru/Obcc77¢cl
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"Tepmoaunamuka. TeraoBbie MallIuHbI"

PesepBHeiit ypok. O600IIeHNE 1
cCUucreMatTu3sanus 3HAHHUH 110 TEME

bubmmoreka [{OK

167 1
"ArperaTHble COCTOSIHUSI BEILIECTBA. https://m.edsoo.ru/59ca5c91
®da30BbI€ MEpexobl"”
PesepBHrlil ypok. O600111€HIE U
168 CI/ICTI;MaTmZEHﬂ 3H3HI/II§IH 10 TEME 1 Bubmiorexa [TOK
" " https://m.edso0.ru/f2381c0c
DIEeKTPUYECKOE ToJIe
Pesepsusblii ypok. O000IIIEHNE U
P P EII bubnuorexa [JOK
169 CHCTEMATHU3ALMS 3HAHUI [0 TeEME 1
" o . " https://m.edsoo.ru/3cae6dal
[TOCTOSIHHBIH JICKTPHUYECKUN TOK
Pesepsuelil ypok. O000IIIEHNE U
170 CI/ICTIe)MaTH?,Zp s 3HaHPII>I'III o teme "Toxku 1 bubmaorexa LOK
B " https://m.edsoo.ru/cc7681d4
B Pa3JIMYHBIX Cperax
OBIIEE KOJIMYECTBO YACOB I1O
. 170 10 16

I[TPOTPAMME
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11 KVIACC

KoanuyecTBO 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
BzanMmopeiicTBHe OCTOSHHBIX
bubmmoreka [{OK
1 MAarHUTOB U TTPOBOJTHUKOB C TOKOM. 1
https://m.edso00.ru/487a8593
MarnutHoe noJie. ['unoreza Ammnepa
BekTop MarsuTHOM MHIYKITHH.
2 IIpun pnn cyIe no3nu§§< MAarHUTHBIX 1 bubmiorexa HOK
P UH YHep . https://m.edsoo.ru/4clabcch
nosiei. JIMHUM MarHuTHOM MHITYKIIUH
3 MarauTHO€ 10Jie MPOBOJIHUKA C 1 bu6moreka [IOK
TokoM. OnbIT Dpcrena https://m.edso0.ru/d35d5262
4 Cuna Amriepa, €€ HapaBJIECHUE U 1 bubnuoreka [IOK
MO1yJIb https://m.edsoo.ru/26d9c5ba
bu6mmoreka [IOK
5 Pemenue 1
HICHHC saat https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amriepa. 1 bubnuoreka [JOK
DIEeKTPOU3MEPUTEILHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBJIeHUE U
7 MOJyJb. JIBUXKEHUE 3apsKEHHON 1 bubmuoreka [JOK
YaCTHUIIbl B OJITHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
roJjie
bu6mmoreka [JOK
8 Pemenne 3agau 1
s https://m.edsoo.ru/504e98c7
9 PaGora cunel Jlopenia 1 bubmmorexa [IOK

https://m.edsoo.ru/d518be4b
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bubmuoreka [JOK

1 P
0 cHcHie sanat https://m.eds00.ru/93617bd9
MarsuTtHoe 110J1€ B BEIIIECTBE.
11 deppoMarHeTuky, napa- u bubmmorera [JOK
pp > 11ap https://m.edso0.ru/30ff9608
JMaMarHeTUKH
OCHOBHBIE CBOHCTBA
12 ¢deppomaruetukos. [Ipumenenune bubmmoreka LIOK
PP P https://m.edso0.ru/0b58190a
(heppoMarHeTuKoB
13 Pemenne 3agau mo reme "MarautHoe bubmmoreka [{OK
noJie" https://m.eds00.ru/5b55¢307
. bubmuorexa [JOK
14 B
XOAHOH KORTPOIE https://m.edsoo.ru/41c4ae8a
SIBneHue ANEeKTPOMAarHUTHON
15 WH nu. [ToTok BeKTOpa MarHUTHOM bubmorexa [TOK
A, P https://m.edsoo.ru/b3efalcl
WHIYKITUH
bu6mmoreka [IOK
16 SAC mHayKuHH https://m.edso0.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON MHIYKIIUH bubnuoreka [JOK
®dapajes https://m.edsoo.ru/a6dec188
18 Buxpeoe anektpuueckoe noJie. Toku bubnuoreka [JOK
dyko https://m.edsoo.ru/15abel40
19 OJIC uHAYKUMH B ABMXKYIIUXCS bubnnoreka [JOK
MPOBOTHUKAX https://m.edso0.ru/0235cc02
bubnuoreka [JOK
20 P
CHICHHE 3aAat https://m.edsoo.ru/4dfda618
bu6mmoreka [JOK
21 Hpagrio Jlera https://m.edsoo.ru/bbc22726
22 WNupykruBHOCTH. KaTymika bubnuoreka [IOK
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HWHAYKTUBHOCTHU B ICIIH ITOCTOSAHHOI'O
TOKa

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

SAsnenue camounaykiuu. J/C

bubmmoreka [{OK

23 CaMOMHIYKIUHU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJIA KaTYIIKU C bubnuorexa [JOK
TOKOM. DJIEKTPOMAarHUTHOE TI0JIE https://m.edsoo.ru/b3cOad1l
bubmmoreka [IOK
25 Pemterme sazat https://m.edso0.ru/88f69d2b
26 O06o01enre U cucTeMaTu3arus bubnuorexa [JOK
3HaHUM N0 TeMe "DnekTpoaruHaMuka' https://m.edso0.ru/76484025
97 KounTponbnas paborta o teme bubnuoreka [IOK
"OnexrpoauHamMuka" https://m.edsoo.ru/8ae09b98
Komnebatennuas cucreMa. CBoOOIHEIE
28 KoJsiebanus. ['apMoHnueckue bubmorexa TOK
https://m.edso0.ru/7c1db385
KoJieOaHus
29 KunemaTtnueckoe u IMHAMHUYECKOE bubmuorexa [JOK
onrcaHue KojaedaTeIbHbIX IBUKEHUN https://m.edsoo.ru/87ce9498
DHepreTuyeckoe onucanue. Boioa
JTUHAMHAYECKOTO OTUCAHUS
30 rapMOHHYECKUX KOJICOAaHUW U3 UX bubmmorexa [IOK
https://m.edso0.ru/e3c99692
SHEPTreTUYECKOT0 M KHHEMAaTHYECKOTO
OTIMCAHUS
. bubnuoreka [JOK
31 AMIIHTY 2 1 pasa Koxebanmit https://m.edsoo.ru/7a0c439a
[Tepuron 1 yacToTa KoJIeOaHHIA.
39 [Tepro ManbIx cBOOOIHBIX bu6mmoreka [JOK

KoJIe0aHnii MaTEMAaTHYECKOTO
MasTHUKa. [lepros cBoOOTHBIX

https://m.edsoo.ru/e0399319
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KoJIe0aHUN IPYKUHHOTO MasiTHUKA

33 3aryxaromue KojaeoaHusl. bubnmoreka [JOK
Brnyxnennsie konebanus. Pezonanc https://m.edso0.ru/72e93d09
bubmmoreka [{OK
34 AB 0
TOROIEOAIA https.//m.edsoo.ru/6add2644
bubmmoreka [IOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
VYpok-koHpepenuus "MexaHuueckue
36 KoJe0aHNA B MY3BIKAJIBHBIX bubnmorexa LHOK
3’3 https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O0o001Ienre U cucTeMaTH3aIUs
37 3HaHWH 1o TeMe "MexaHnyecKue bubmorexa HOK
| https://m.edsoo.ru/eb84182f
KoJeOaHus
DNeKTpOMarHUTHBIE KOJICOaHusI. bubnuoreka [IOK
38 N
KonebaTenpHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna TomcoHa. CBsI3b aMIUTATYIbI
39 3apsAaa KOHAEeHcaTopa ¢ aMIUTMTY IO bubmorexa LHOK
DA g P A https://m.edso0.ru/093f9afl
CWJIBI TOKA B KOJICOATEIIPHOM KOHTYpE
40 3aKOH COXpaHEHUs SHEPTUH B bubnuoreka [JOK
HJIeaTbHOM K0JIe0aTEIbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aTyxarolye 3JIEKTPOMariuTHLIE
41 KOH}e/)gaHII;}lI Breia peHHBIe bubmotera [JOK
' YA https://m.edso0.ru/5e668619
AIICKTPOMAarHUTHBIC KOJICOaHUS
IIepemeHnHsli TOK. Pesuctop u
42 KOHJEHCATOP B 1LIENTH IIEpEMEHHOI0 bubmiorexa LOK
A pri P https://m.eds00.ru/84836152
TOKa
43 Karymka HHIyKTUBHOCTH B LIENTU bubnuoreka [IOK
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IIEPEMEHHOT0 TOKa

https://m.edsoo.ru/cfa307af

3axoH Oma Juis 3IEeKTPUUYECKOM Lienu

bubmuoreka [JOK

44
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
MoniHOCTh IEPEMEHHOTO TOKA.
45 AMIIIUTYIHOE U JEHCTBYIOIIEE bubmmorexa [TOK
YA a yrom https.//m.edsoo.ru/lcac6c4c
3HAUCHUE CHJIBI TOKA M HAMIPSHKCHHUS
46 Pe3oHaHC B DiIeKTPHUECKOH €N bubmmorexa [TOK
p B https://m.edso0.ru/087506df
bu6mmoreka [IOK
47 Pemenne 3ama
HICHHC 3a/1ad https://m.edsoo.ru/a16836a4
W neanpHerif TpanchopMaTop.
48 HHOI/BBOHCTBE ne(be paqa I/Ip bubmmorexa [TOK
p » TTEpest 5 https://m.edsoo.ru/f97418ae
MOTpeOJICHNE DIIEKTPUICCKOW SHEPTHH
DKOJIOTUYECKUE PUCKH TIPH
MIPOM3BOJICTBE JICKTPOIHEPTHU.
49 Kynbsrypa ncnoin3oBanust bubmmorexa [OK
YARTYP . https://m.edsoo.ru/a6f74d93
AIEKTPOIHEPTUH B TIOBCEAHEBHOM
JKU3HHA
bu6mmoreka [IOK
50 Pemenne
HHICHHAC Sanat https://m.edsoo.ru/ee6677ed
bu6mmoreka [JOK
51 P
CHICHHE sa]1ad https://m.edsoo.ru/7cab59f8
O00011IeHNE U CUCTEMATH3AL[USI
. " bubnunoreka [JOK
52 3HaHUH 1O TeMe "DJIEeKTPOMarHuTHBIC
" https://m.edsoo.ru/401024a9
KoJie0anus
53 MexaHUYeCKHE BOJIHBI. bu6mmoreka [JOK
XapaKkTepUCTUKU MEXAaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHUYECKUX BOJIH bu6mmoreka [JOK
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https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKTepUCTUKH 3ByKa bubmiorexa LIOK
https://m.edso0.ru/138b6f09
56 Wudpassyk u ynerpassyk. LllymoBoe bubnuorexa [JOK
3arpsi3HEHUE OKPYKAIOLIEN CpeIbl https://m.edso0.ru/7380038f
bub6mmoreka [{OK
> Pemmenme sz https://m.edsoo.ru/cfd918bf
58 DNeKTPOMarHUTHBIE BOJIHBI. bubnuorexa [JOK
N3ny4yenue 31eKTpOMarHuTHEIX BOJIH https://m.edsoo.ru/714e5db1
59 DHEpPrus MEKTPOMAarHUTHBIX BOJIH. bubmuorexa [JOK
CBoOMCTBA AIIEKTPOMAarHUTHBIX BOJIH https://m.edso0.ru/d01b818c
[Ikana 31eKTpOMarHUTHBIX BOJIH.
60 [TpumeHeHwe AIIeKTpOMarHUTHBIX bubamorexa [JOK
https://m.edsoo0.ru/49belf9e
BOJIH B TEXHHUKE U OBITY
[IpuHIMOBI paguoOCBsI3U U
61 TeJeBUACHUS. Paqnookamnmsi. bubnuorexa [JOK
DIJIEKTPOMArHUTHOE 3arpsi3HEHUE https://m.eds00.ru/9f96f1f8
OKpY’Karollen cpeibl
62 KonTtponpHas padoTa o treme bubnuoreka [JOK
"Konebanus u BosiHbI" https://m.edsoo.ru/4f7985a0
63 Cget. 3aKOH NPSAMOJIMHENHOTO bubnnoreka [JOK
pacnpocTpaHeHus CBETa https://m.eds00.ru/f9566406
Pemenue 3a1au Ha mpuMeEHEHHE
64 3aKOHA PSIMOJIMHEHHOTO bubmmorexa [IOK
https://m.edsoo.ru/ea32d455
pacnpoCTpaHEeHHs CBETa
65 Otpaxenue cBera. [1nockoe 3epkaio. bubnuoreka [JOK
Cdepuueckoe 3epkaino https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue ceeta. AGCOTIOTHBIN U bubnuoreka [IOK
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OTHOCHUTEIbHEIN IOKa3aTelb
npenomienus. [loiHOe BHyTpeHHEE
oTpaxkeHue. [IpenenbHbli yron
MOJIHOTO BHYTPEHHETO OTPAXKEHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3aga4 Ha npuMeHEHUE

bubmmoreka [{OK

67
SAKOHOR OTPACCHIR 1 HPENOMICHIA https://m.edso0.ru/49d830a9
cBeTa
Xon nyden B mpusme. Jlucniepcust
. bubnuorexa [JOK
68 ceeta. CII02KHBIN cocTaB 0€I0ro CBETa.
https://m.edsoo.ru/d8elc3be
[Ber
69 JIunzel. DoKycHOE pacCTOSIHUE U bubmuorexa [JOK
ONTHYECKAs CUJIA JIMH3EI https://m.eds00.ru/60441359
70 [TocTpoenue n3o0paxeHuil B TMH3aX U bubnuoreka [IOK
HUX CHCTEeMaX. YBEIUYECHHUE JTUH3bI https://m.edsoo.ru/bb53b1d5
Pemenne 3agau Ha mocTpoeHue
71 H300paKEeHUH, TTOTyIaeMBIX C bubmorexa OK
P ’ v https://m.edsoo.ru/5a868f09
ITOMOIIBIO JIMH3
72 I'na3 xak onTuyeckas cucreMa bubmorera [JOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipeaesnst
. bu6mmoreka [JOK
73 MIPUMEHUMOCTH T€OMETPUUICCKOM
https://m.edsoo.ru/cd174a10
OIITUKHU
74 CkopocThb cBETa U METOBI €€ bubnnoreka [JOK
U3MEpEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [JOK
75
Hucniepeis ceeta https://m.edsoo.ru/lel6ccbe
76 WnTepdepenius ceera Bubmmorexa LIOK

https://m.edsoo.ru/5fc0c638
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KorepeHTHbIE ICTOUHUKH. Y CIIOBHS

77 HaOIIO/ICHUST MAKCUMYMOB U bubmorexa [IOK
https://m.edso0.ru/c6416d48
MHUHHUMYMOB
. bubmmoreka [{OK
8 Tetcynuit KOHTpOIE https://m.edsocI)_.[ ru/3061de2b
bubmmoreka [{OK
7 TpuvieHeHHe HHTCpgepeHLIn https:// m.edSO(])_.[ ru/668edbc8
bu6mmoreka [IOK
80 Jlucppaxiua caera https:// m.edSO(])_.[ ru/12ed04b5
81 JudpakuroHHas pemeéTka. Y cioBue bubnuoreka [IOK
HaOJI0/IEHUS TJIaBHBIX MAaKCUMYMOB https://m.edso0.ru/f998d964
bu6moreka [IOK
82 Pemterre sazas https:// m.edso;I ru/d58c411a
83 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tongpuzanus cBera https://m.edsoo.ru/e9890fe9
bubnuorexa [JOK
84 Pemterre sazas https:// m.edso;I ru/c56¢8158
85 CBeTOBBIC SIBJICHUS B IPUPOJIC Bubmmorexa LIOK
https://m.edso0.ru/0b36363d
86 O0o00IIcHNE B CHCTEMAaTH3aLIH bubnuorexa [JOK
3HaHui 1mo Teme "OnTuka" https://m.edso00.ru/8a14748b
87 KonTtponbHas padoTa o Teme bubnunoreka [JOK
«OnTuka» https://m.edso0.ru/82315dd4
['paHuIIBI MPUMEHUMOCTH
88 KJIACCUYECKOM MEXaHUKH. 3aKOHBI bubmuoreka [JOK
ANEKTPOIMHAMUKHI U ITPUHLIUIT https://m.edsoo.ru/cObd77ch
OTHOCHTEIILHOCTH
89 IlocTynatel ciennaabHON TEOPUU bubnuoreka [IOK



https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb

OTHOCUTCIBHOCTHU

https://m.edsoo.ru/c56f05ch

IIpocTpaHCTBEHHO-BPEMEHHOU
unTepBai. [IpeoOpasoBanus JlopeHua.
VYcnoBue npU4UHHOCTH.

bubmmoreka [{OK

90
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. https://m.edso0.ru/d83742bb
3ameIcHIEe BPEMEHHU M COKpAIICHHE
JUTHHBI
01 DHEprusi ¥ UMIYJbC PEISITUBUCTCKOM bubnuoreka [JOK
YaCTHUIIBI https://m.edsoo.ru/853a64fc
CBs13b MacChl ¢ SHEPTHEN U
92 MMIYJILCOM PEJISITUBUCTCKON YaCTUIILI bubmmorexa [OK
Y P ' https://m.edsoo.ru/b6258ffa
DHeprus NoKos
93 PaBHOBeCHOE TEIUIOBOE U3TyUEHUE bubmorera [JOK
e https://m.edso0.ru/f54035a5
bu6mmoreka [IOK
94 3 B
AKOH CMEHeHIA BHHa https://m.edsoo.ru/1c5ff752
95 I'mnotesa M. [limanka o kBaHTax. bubmuorexa [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [IOK
96 2
HEPIIA H HMITYJIHC (OTOHA https://m.edsoo.ru/7fb307ec
dotorpdext. OnbiTer A. T'. bubnuoreka [JOK
97
CroneroBa. 3akoHbl hoTodhdhekTa https://m.edso0.ru/8c68e5b9
VpaBHenue DUHINTEHHA 15
98 q)(I:Toa(b(beKTa "K aCHaHI:“ aHuna" bubmmorexa [JOK
P pattHit https://m.edsoo.ru/01ef4556
¢dororpdexra
99 Jasnenue ceeta. Onbithl [1. H. bubmuoreka [JOK
JleGeneBa https://m.edso00.ru/64b4f966
100 BoaHoBbBIC CBOMCTBA YaCTHI] bu6mmoreka [JOK



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966

https://m.edsoo.ru/f59cfcec

Bounnsl e bpoiiis. /lnuHa BOJIHBL 1€

. bubnuorexa [JOK
101 b
0 POTLLL 1 PasMepbl 06H%CTH https://m.edsoo.ru/5df8bafl
JIOKAJM3aIK JABMKYIICHCS YaCTULIBI
bubmmoreka [{OK
102 K - i
0 OPHYCIYIAPHOBOMHOBOI Ay ATHEM https://m.edsoo.ru/8ccab62a
103 Judpakuus 37eKTPOHOB Ha bubnnorexa [JOK
KpHCTaiax https://m.edsoo.ru/30dbal8c
Crnennduka u3smMepeHuid B MUKPOMUPE.
i P N P \,p bu6mmoreka [IOK
104 CoOoTHOLIEHHS HEONTPEACIEHHOCTEN
. https://m.edso0.ru/65783dec
I'eitzenbepra
bubmoreka [IOK
1 P
05 CILICHHE rPaQUHeCKiX saja https://m.edsoo.ru/e70195bd
N bu6mmoreka [IOK
106 Peutertue pacuCTHEIX sajat https://m.edsoo.ru/ee9b3182
KonTtponpHas paboTa o Temam: Eu6 10K
nonmoTexa
107 "O CTO", "K -
CHOBHU ’ "opnyCKyMpHo https://m.edsoo.ru/c3de891a
BOJIHOBOH Jyaslu3m
OnBITHI 0 UCCIEAOBAHUIO CTPOCHUS
bu6mmoreka [JOK
108 atoma. [ltanerapnas Mozenp aroma
https://m.edsoo.ru/312b750a
Pezepdopna
bubmuoreka [JOK
109 I1 b
OCTyIatht Hopa https://m.edsoo.ru/404dfa9a
110 Bunsl cniektpoB. CriekTp ypoBHE#R bubnnoreka [JOK
SHEpPruy artoMa BOJOpoaa https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE U BBIHYKJECHHOE bubnuoreka [IOK
U3JIy4CHHE CBETA https://m.edso0.ru/f945d85¢c
112 Jlazep bubnuoreka [IOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
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https://m.edsoo.ru/2288a0c4

113

Hyxnonnas mozeins sapa
I'eiizenOepra-MBanenko. 3apsa u
MacCcOBOE YUCIIO sapa. M30TomsL.
PannoakTuBHOCTH

bubmmoreka [{OK
https://m.edsoo.ru/34adasde

114

3aKoH paJMOaKTUBHOIO pacraja.
CBoiicTBa HOHU3UPYIOIIETO
n3inydeHus. BousHue
PaZvoOaKTUBHOCTH HA KUBBIE
opranusmsl. /lozumerpus

bubmmoreka [{OK
https://m.edsoo.ru/aab98bef

115

OHeprus CBs3U HyKJIOHOB B si/Ipe.
SAnepubie cunbl. JledekT Macchl sapa.
SAnepHble peakuun. SAnepHeie
peakTopsl. [IpoGneMsl ynpapiseMoro
TEPMOSIAEPHOTO CHUHTE3A.
DKOJIOTMYECKUE aCIEKThI PA3BUTHS
SAJIEPHOU SHEPTETUKHU

bu6moreka [IOK
https://m.edsoo.ru/ff1758d0

116

MeTopl perucTpanuu u
HCCIIE0BaHUS DJIEMEHTAPHBIX YaCTHII.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUS.
bapuoHbl, ME30HBI U JIEITOHBI.
[IpencraBnenue o CrangapTHOM
Mojienu. KBapk-rimirooHHas Moielb
aZpOHOB

bu6mmoreka [JOK
https://m.edsoo.ru/lac08a5b

117

®duzuka 3a npenenamu CTaHaapTHOU
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnuHcTBO Qusnueckoi
KapTUHBI MUpa

bu6mmoreka [JOK
https://m.edsoo.ru/c026fd37

118

OTalbl Pa3BUTHA aCTPOHOMMUHU.

bu6mmoreka [JOK



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

3HaueHue aCTpPOHOMUU

https://m.edsoo.ru/ad73e145

[TpruMeHUMOCTh 3aKOHOB (PU3HUKH IS
00BSICHEHUS IPUPOIBI KOCMHYECKHIX

bubmmoreka [{OK

119
00BEKTOB. MeTO Il aCTPOHOMHYECKIX https://m.edso0.ru/39c44028
HCCIEIOBAaHUN
CoBpeMeHHbBIE ONITHYECKUE
bu6mmoreka [IOK
120 TEJICCKOTIBI, PaHOTEICCKOIIBI,
https://m.edso0.ru/4877aale
BHeaTMoc(epHasi aCTpPOHOMHUS
Bup 3Bé3nnoro nebda. Co3pe3nus,
121 SIpPKHE 3BE3JIBI, IUTAHETHI, UX BUANMOE bubmmorexa LHOK
p ’ ’ https://m.edsoo.ru/aac588eb
TIBUJKEHUE
Comaneunas cucrema. CouHiie.
bu6moreka [IOK
122 CoJtHeyHas aKTUBHOCTE. MICTOYHUK
~ https://m.edso00.ru/22748eb4
sHepruu CoJiHIIA U 3BE3]T
3BE3/bI, UX OCHOBHEIE
123 XapaKTepuCTUKH. J[marpamma bubmorexa TOK
| Paicrep . P | https://m.eds00.ru/42169944
CHEKTPaIbHBIN KJIACC — CBETUMOCTD
124 3Be3 bl II1aBHOM OCIIEN0BATEILHOCTH bubmorexa LOK
s a https://m.edsoo.ru/b3ch766¢
BuyTtpennee ctpoenue 3BE31.
195 CoBpeMeHHbIE NPEJICTABICHUS O bubnuoreka [JOK
MPOUCXO0XKACHUHU U 3BoJIroIMK CoJIHIIa https://m.edsoo.ru/d09da494
M 3BE311. DTaIbl )KU3HU 3BE3]
Muneunsiii [lyre — Hama ["anaktuka.
126 Tune! ranaktuk. YépHele OLIPEI B bubmnorexa [IOK
P P https://m.edsoo.ru/7cd10a0a
SIpax TalakTUK
127 Bcenennas. Pacunpenvie BeeneHHOM. bubnunoreka [JOK

3akoH Xa06ma. Teopust bonbiioro

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



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2

B3phbIBa. PenukToBoe H3JIYYCHHUC

128

Macmra0Has cTpykrypa Beenennoii.
MeraraiakTuka

bubmuoreka [JOK
https://m.edsoo.ru/ce234633

129

Hepeménnbie mpoOieMbl acTpOHOMUU

bubmmoreka [{OK
https://m.edsoo.ru/d37d9ffe

130

@uU3NYEeCKU IPAKTUKYM I10 TEME
"UccnenoBaHue MarHUTHOTO TTOJIS
MOCTOSTHHBIX MAarHUTOB" MJIN
"UccnenoBaHue CBOMCTB
(dheppoMarHeTuKoB" WK
"UccneqoBanue IeUCTBUS
MOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM"

bubmmoreka [{OK
https://m.edsoo.ru/67361aef

131

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue cuiibl Amrepa’ uinum
"N3ydyeHune 3aBUCUMOCTH CHJIbI
Amrepa OT CuJIbl TOKa'" WIn
"OnpeneneHue MarHUTHOM MHYKIIUU
Ha OCHOBE U3MEPEHUA CHIIbl AMriepa"

bu6mmoreka [IOK
https://m.edsoo.ru/fcae91e9

132

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue IBICHUSI
3JIEKTPOMArHUTHOW MHIYKIUU'" WIH
"Onpenenenre MHAYKIMU BUXPEBOTO
MarHUTHOTO HOosA"

https://m.edsoo.ru/c36658da

133

Ou3nyecKuil MPakTUKyM IO TEME
"UccnemoBanue sIBISHUS
camounHaykuuu" win "Coopka Moienu
3JIEKTPOMarHUTHOTO reHeparopa’

bu6mmoreka [JOK
https://m.edsoo.ru/b8fb6391

134

Du3N4EeCKUN PAKTUKYM I10 TEME

bu6mmoreka [JOK



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391

"N3mepenue nepruoaa CBOOOJHBIX
KoJieOaHU HUTSHOTO U IPY>KUHHOTO
MasiTHUKOB"

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

135

PuU3N4EeCKU IPAKTUKYM 110 TEME
"[IpeoOpa3oBaHme SHEPTUH B
PYXUHHOM MasiTHUKE"

bubmmoreka [{OK
https://m.edsoo.ru/a28026bd

136

®u3NYEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue mepeMeHHOTO TOKa
yepes MOCiIeI0BaTeNIbHO COeTMHEHHBIE
KOHJIEHCATOP, KaTylIKy U pe3ucTop”
nin "HccnenoBanue paboThl
HCTOYHUKOB CBETA B LIETIH
MIEPEMEHHOTO TOKa"

bubmmoreka [{OK
https://m.edsoo.ru/89dc2d90

137

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHune mapameTpoB 3ByKOBOM
BOJIHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/b100661a

138

DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepenue nokazaresis npesioMICHUs
crexina" unu "[lomyuenue
M300paKeHUs B CHCTEME U3 TIOCKOTO
3epKaja v JUH3bI"

bu6mmoreka [IOK
https://m.edsoo.ru/42569eal

139

Ou3nyecKuil MPakTUKyM IO TEME
"UccneqoBaHue 3aBUCUMOCTH
(hOKYCHOTO paccTOsHUS OT BEIIECTBA
(Ha IpUIMEpe KUIKUX JIMH3)" UITN
"N3mepeHne pOKyCHOTO pacCTOSTHHS
paccenBaroIIMX JIUH3"

bubmuoreka [JOK
https://m.edsoo.ru/b879fb3f

140

DuU3NYEeCKUN IPAKTUKYM I10 TEME
"Habmronenue audpakuuu,

bu6mmoreka [JOK
https://m.edsoo.ru/8b7ac737



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737

uHTepEPEHINH U TOJSPU3ALIH
csera"

141

PuU3N4EeCKU IPAKTUKYM 110 TEME
"OnpeneneHyue UMITyJIbca U SJHEPTUU
PENATUBUCTCKUX YacTull (1o
boTorpadusiM TPEKOB 3apsIKESHHBIX
YaCTHI[ B MArHUTHOM T0JIe)"

bubmmoreka [{OK
https://m.edsoo0.ru/63756¢47

142

®uU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue nocrosiHHoM [1nanka Ha
OCHOBe uccienoBanus Gororddexra"
nimy "HccnenoBanne 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOAUOJ OT
HaIpsKeHUs "

bu6moreka [IOK
https://m.edsoo.ru/eb916f82

143

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue cnekTpa
pa3peKeHHOTO aTOMapHOT0 BOJAOPOAA
Y U3MEpPeHHe MocTosIHHOM Prundepra"

bu6mmoreka [IOK
https://m.edsoo.ru/ec651eb8

144

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue paiiOaKTUBHOTO
(hoHa ¢ ucnosib30BaHUEM J03uMeTpa"
unu "V3ydeHue noryomnieHus oera-
YacTHUIl aJTIOMUHUEM"

bu6mmoreka [JOK
https://m.edsoo.ru/c3dabe6e

145

du3nuecKuil MPaKTHKYM 110 TEMe
"Habnaroneuus 38€30H0T0 HEDOA
HEBOOPYKEHHBIM TJIa30M C
HCIOJIb30BaHUEM KOMIBIOTEPHBIX
MIPUIIOKSHUH JUTS OTIPEIeIICHUS
MOJIO)KEHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbBIE

bu6mmoreka [JOK
https://m.edsoo.ru/1072021e



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

co3Be3usi CeBepHOro MoJIylapus u
spkue 3BE31b1" wn "HaOmoneHus B

Teneckol JIyHbl, IuIaHeT, TYMaHHOCTE!

" 3BE3IHBIX CKOIUIEHUN"

O0001IEeHUE U CUCTEMATU3ALIMS

3HaHUU. Poisib pu3KKM U acTpOHOMUM B

. . bubnuorexa [JOK
146 SKOHOMMYECKOM, TEXHOJIOTHUISCKOM,
N N https://m.edsoo.ru/ad6ddeed
COLIMANIBHOM M 3TUYECKOM cepax
JCATEILHOCTH YeJIOBEKa
bu6moreka [IOK
147 HTorOoBBIi KOHTPOJIB
P https://m.edso0.ru/18f19f7c
O06o0meHe U CHCTEMAaTH3aITHS
3HaHui. Posb pusnueckoit Teopuu B
OPMHUPOBAHHH MPECTABICHUHN O
148 inznqerzzxoﬁ Ka TEIH@ MHpPa, MECTO bubmorexa IOK
N p P, https://m.edsoo.ru/e7d400f4
(bM3UIeCKO KapTHHBI MUPA B 00IIEM
psAly COBPEMEHHBIX €CTECTBEHHO-
HayYHBIX MMPEJCTABICHUN O IPUPOJIC
149 O0o00IIcHNE B CHCTEMAaTH3aLIH bubnuoreka [JOK
3HaHui o teme "Kunemaruka" https://m.edsoo.ru/b032fcab
150 O0o00IIcHNE B CHCTEMAaTH3aLIH bubnuoreka [JOK
3HaHui o teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O00011IeHNE U CUCTEMATHU3ALIUS bu6mmoreka [JOK
3HaHui no Teme "/nHamuka" https://m.edsoo.ru/2dfbafc5
O06o01IeHre 1 cCUucTeMaTHU3aIus
152 3HaHu# 1o TeMme "CTaTHuka TBEPIOTO bubmnorexa [IOK
" P https://m.edsoo.ru/3cca482e
Tena
153 O06o001IeHne u cucTeMaTu3amus bubnunoreka [JOK

3HAHMUU 110 TeMe "3aKOHBI COXPaHEHUs

https://m.edsoo.ru/32a4d1a0



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
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B MexaHuke"

O0001IEeHUE U CUCTEMATU3 AL

bubmmoreka [{OK
154 3gaHui 110 TemMe "OCHOBEI
https://m.edsoo.ru/ed440ca8
MOJIEKYJIIPHO-KMHETHYECKOM Teopun" D
O00011IeHNE ¥ CUCTEMATH3AIMS Eut6 OK
. oTeKa
155 3HaHu# no Teme ""TepmMouHaMuKa. nosmorexa L
TerIOBLIE MALIHLL" https://m.edsoo.ru/c63f7¢10
O00011eHNe U CUCTEMATU3 AL
156 3HaHUM 1o TeMe "ArperaTHbie bubnuorexa [JOK
cocTossHUS BenlecTBa. a3oBLIe https://m.edsoo.ru/1d36b5b1
nepexonr"
O00011IeHNEe U CUCTEMATU3 AL Eufs 1OK
B nonmoTexa
157 3HAHUM MO TeMe "DIEKTPUIECKOe
o https://m.edsoo.ru/3bf0def9
OJI
O00011IeHNEe U CUCTEMATU3ALMS Eu6 10K
. . HOIHOTEKA
158 s3Haunii mo teMe "IloCcTOSIHHBIN
. https://m.edso0.ru/71453ee6
ANEKTPUIECKUI TOK
O00011IeHNEe U cCUCTEMATU3 AL Eu6 OK
. HOIHOTEKA
159 3HaHUH 10 TeMe "TOKH B pa3IMIHBIX 1
enax” https://m.edsoo.ru/3d40077a
cpemax
160 O00011IeHNE U CUCTEMATH3ALI S bu6mmoreka [JOK
3HaHu 1o TeMe "MarauTtHoe mnose" https://m.edsoo.ru/3b4c06ae
PesepBHrlit ypok. O60011eHNE 1
. bubnunoreka IIOK
161 CUCTEMATHU3AaLA 3HAHUN T10 TEME 1
" eKTpOMATHUTHAS HHTYKIHA" https://m.edso0.ru/053e2248
PesepBHrlit ypok. O600IeHE U
. bubnunoreka IIOK
162 CHUCTEMATHU3AaIHA 3HAHUH 10 TEME 1

"MexaHndeckue Kojaeoanus"

https://m.edsoo.ru/d6310bfd



https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
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https://m.edsoo.ru/3d40077a
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PesepBHeiit ypok. O600mIeHNE 1

163 CHCTEMATH3ALMs 3HAHUI [0 TEME 1 buGnuorexa [IOK
" B " https://m.edsoo.ru/5e2bb83d
DNEKTPOMAarHUTHBIE KOJICOAHMS
PesepBHeIit ypok. O000IICHNE 1
164 CHCTEMaTH3alMs 3HAHUH 10 TeME 1 bub6mmoreka [{OK
"MexaHu4eCKUE U PJIEKTPOMArHUTHbHIC https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBueblil ypok. O0001IEHNE U
165 CHCTI;MaTH3ZEHX 3HAHWH 10 TEME 1 bubmmorexa [IOK
" " https://m.edsoo.ru/52ad1603
Onrtuka
PesepBueblil ypok. O000IIIEHNE U
P P EII bubmuorexa [JOK
166 CHCTEMATHU3ALMS 3HAHUI [0 TEME 1
https://m.edsoo.ru/5beclc65
"OcHoBrI CTO"
PesepBurlii ypok. O00011I€HIE U
167 CI/ICTIe)MaTI/I?)Zp Hst 3HaHPII>I'IH 10 TEME 1 bubmorexa LOK
" B . " https://m.edsoo.ru/f7c59d38
KopryckynsipHO-BOJTHOBO#M Tyasii3m
PesepBurlii ypok. O00011I€HIE U
P P EH bu6mmoreka [JOK
168 CUCTEMATHU3ALNA 3HAHUA I10 TEME 1
" " https://m.edso0.ru/1f511654
dusnka atoma
PesepBubIit ypok. O6001IeHNE 1
169 CHCTEeMAaTH3alMs 3HAaHUH 10 TeMe 1 bubnuoreka [JOK
"®duznka aTOMHOTO Si7pa 1 https://m.edso0.ru/905c5ce0
3JIEMEHTAPHBIX YacCTHUIl"
PesepBurlii ypok. O00011I€HIE U
170 CI/ICTIe)MaTI/BZp U 3HaHI/II7IIlI 10 TEME 1 Bubmorexa OK
" B " https://m.edsoo.ru/2bffb94c
DneMeHTHl acTpOU3UKH
OBILIEE KOJIMYECTBO YACOB I10 170 16
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INPOBEPSIEMBIE TPEBOBAHUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOU
OBPA3OBATEJIbHOMU ITPOI'PAMMBbI

10 KJIACC

Kox
NpOBepPsIeMOro
pe3yabraTa

10.1

HpOBepﬂeMbIe NPpeaAMETHBIC PE3YJIbTATHI 0CBOCHUA OCHOBHOI 06pa3OBaTeJILHOI71
nmporpaMmmasl CpeaHEro 0011ero OﬁpaBOBaHI/Iﬂ

JleMOHCTpHpOBaTh Ha IMPUMEPAX POk U MECTO (PU3HUKU B (POPMHPOBAHUM COBPEMEHHOW Hayd-
HOW KapTHHBI MUPA, B Pa3BUTUM COBPEMEHHON TE€XHUKHU U TEXHOJOIMM, B NPAKTUUECKOU Ies-
TENBHOCTH JIFOZEH

10.2

Y4YuTHIBaTh TPAaHHULBl NMPUMEHEHUS H3YYEHHBIX (M3MUECKUX MOJENei: MaTepuasibHas TOUKa,
UHEepIHalbHas CUCTeMa OTCuéTa, aOCOMIOTHO TBEPAOE TENO, UACANBHBIN Ta3; MOJIEIH CTPOSHUS
ra3oB, JKUAKOCTEM M TBEPABIX TeEJ, TOYEYHBIM DSJIEKTPUYECKUI 3apsi — IpU pELICHUU
(M3HYECKHX 33129

10.3

Pacnio3naBath (huzuueckue sBieHUS (IIPOLECChl) U OOBSICHATh UX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KHHETUIECKON TEOPUU CTPOCHHUS BEUIECTBA U AJICKTPOAMHAMUKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJMHEHHOE JIBH)KCHHWE, CBOOOJHOE TaJeHUE TeJ, JBUIXKCHHE IIO0
OKPY)KHOCTH, MHEPIIHS, B3auMojeiicTBue Ten; aud@ysus, OpPOyHOBCKOE TBHUKECHUE, CTPOCHHE
XKHUIKOCTEH W TBEPABIX TEJ, M3MEHEHUE 00BEMA Te IPH HArpeBaHUH (OXJIAXKACHHH), TEIIIOBOES
paBHOBecue, HCIApeHHe, KOHICHCAIWS, IUIABICHUE, KPUCTAIUIM3AINSA, KHUICHHE, BIAXXKHOCTDH
BO3/lyXa, MOBEHIIICHHIE NABICHHUS ra3a IPH €ro HarpeBaHUHM B 3aKPBITOM COCYZAE, CBSI3b MEXIY
IapaMeTpaMy COCTOSHHSI T'a3a B M30IPOLIECCaX; AIEKTPU3AIS Tell, B3aUMOACHCTBHE 3apsiiOB

10.4

OnwuceiBaTh MEXaHUYECKOE JBIKCHHUE, HCIIONB3YS (PU3UUCCKHE BENWUMHBL: KOOpIUHATA, ITYTh,
nepeMelleHue, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUJla, UMILYJIbC Tejla, KHHETUYecKas dHeprus,
MTOTCHIIMATbHAS YHEPTHsl, MeXaHn4yecKas paboTa, MexaHHIeCcKast MOITHOCTD; IIPH ONACaHWH TIpa-
BHJIBHO TPAaKTOBATh (PM3UUECKUHA CMBICI HCIOIB3YEMBIX BEIUYHH, HX 0003HAUCHHS U CAHHUIIEI,
HAXOIUTH (YOPMYJIBI, CBS3BIBAIONIIE TAHHYIO (PU3UUCCKYIO BEHINHY C OPYTHMHA BETMINHAMHI

10.5

OmnwuceIBaTh N3yYCHHBIC TEINIOBBIE CBOMCTBA TEJ U TEIUIOBEHIC SBICHUS, HCIONB3YS (PU3HIECKIC
BEJIMYMHBL: JaBJIEHUE Ta3a, TeMIlepaTypa, CpeOHss KUHETHYecKas JHEpPrus XaoTUYECKOIro
JIBUKEHUS MOJIEKYJl, CpEeIHEKBAaApaTU4HAs CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIUIOTHI,
BHYTPEHHsISI SHEeprus, padora raza, KOdQQUIHNEHT MOIE3HOr0 ACHCTBUS TEIUIOBOTO IBUTATENS;
IpA ONHMCAaHWW MPABWIIFHO TPAaKTOBATh (U3MUSCKUH CMBICI HCIIONB3yeMBIX BEIHYHH, WX
0003HAYEHSI ¥ SIIHUIIB, HAXOOUTE (POPMYJIBI, CBA3BIBAIOIINE NAHHYIO (PU3NIECKYIO BETHUMHY
C IpyTMMU BEIUYHMHAM

10.6

OnuceiBaTh M3YYEHHBIE JJIEKTPUUYECKHE CBOWCTBAa BEIIECTBA M JJIEKTPUUYECKUE SBICHUS
(TIporieccrl), UCTONB3Ys (PU3NIECKUE BETUYMHBI: JIEKTPUUCCKUH 3apsl, dJIEKTPUIECKOe II0Ie,
HanpsHKEHHOCTD MMOJIS, MOTEHIMAJ, Pa3HOCTh NMOTEHLMAIOB; MPU OMMCAHUU MPAaBUIIBHO TPaK-
TOBaTh (DM3MUYECKUI CMBICI UCIIONB3YyEMBIX BEINYHH, UX 0003HAUECHUS U SIUHHUIIBL; YKA3hIBATh
(hOpMYITBL, CBSI3BIBAIOIIIE JAHHYIO (PH3MUECKYIO BETHUNHY C IPYTUMHU BETHIMHAMHA

10.7

AQHANM3UPOBATh (DU3UYECKHE MPOLECCHl W SBICHUS, HCIONB3ysd (U3UUICCKHE 3aKOHBI W
MPUHLMIBL: 3aKOH BceMupHoro Tsarotenus, I, II u |1l 3akonsr HbloToHa, 3aKOH cOXpaHEHUs
MEXaHUYECKOI SHEPruM, 3aKOH COXPAHEHHS HUMITYJIbCa, IPUHLIMIT CYEPIO3ULUN CUJI, TIPUHIIUIT
paBHOIIPAaBUs UHEPLIHAIBHBIX CHCTEM OTCUYETA; MOJIEKYIAPHO-KMHETUYECKYIO TEOPHIO CTPOSHHUS




Kopg
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsieMble NpeiMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa3oBaTe/LHOM
MPOrPaMMBbI CPeTHEro 001ero 0opa3oBaHusi

BEIIECTBA, T'a30Bble 3aKOHBI, CBSI3b CpPElHEH KHHETUYECKOW HHEPruu TEIUIOBOTO JIBHIYKEHHS
MOJIEKYJ ¢ aOCONMIOTHOW TeMIepaTypol, TEepBbIi 3aKOH TEPMOJAMHAMHUKH; 3aKOH COXpaHEHHS
3NIEKTPUYECKOro 3apsna, 3akoH KyioHa; mpu 3TOM pas3inyaTh CIOBECHYIO (DOPMYIHPOBKY 3a-
KOHA, €r0 MaTeMaTHYECKOe BhIPaKEHUE U yCIIOBUA (TPaHMLIbI, 001aCTH) MPUMEHUMOCTH

10.8

OOBACHATH OCHOBHEIC MIPUHIIUIIBI HeﬁCTBHH MalllvH, HpI/IGOpOB N TCXHUYCCKUX yCTpOﬁCTB; pas-
JIM4YaTh yCJIOBUSA UX 0e30IaCHOr0 UCIIONL30BAHNUS B HOBCG}Z[HGBHOﬁ KU3HU

10.9

BBIMONHATE 3KCHEPUMEHTHI 110 MCCIIEOBAaHHUIO (DPU3MYECKUX SIBICHUH U TPOLIECCOB C HMCIOIb-
30BaHMEM MPSMBIX U KOCBEHHBIX M3MEPEHHH; NMpU 3TOM (GOpPMYIHpOBaTh IpodieMy (3amady)
Y TUTIOTE3Y Y4eOHOTO SKCIIEPUMEHTa, COOMPaTh YCTAHOBKY M3 MPEAJIOKEHHOrO 000pYA0BaHUS,
HPOBOJIUTH OIBIT U (POPMYIHPOBATH BHIBOBI

10.10

OcymiecTBIATh MPSIMBIE U KOCBEHHBIE U3MEPCHHS (PU3NYECKHX BENWYMH; MPU 3TOM BBHIOMPATH
ONTHMAJIBHBINA CIIOCO0 M3MEPEHHsI U HCIOIb30BaTh M3BECTHBIC METOJBI OICHKH MOTPEUTHOCTEH
U3MEpEHUN

10.11

HccnenoBaTh 3aBUCHMOCTH MEXAYy (DU3MUECKUMH BEIUYMHAMH C HCIIOJIB30BAHUEM TIPSIMBIX
WU3MEPEHUH; TIPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH pPE3yJbTaThl MOTYYCHHOM
3aBUCHMOCTH (DM3MYECKUX BEIMYMH B BHUAC TaONWI W TpaduKOB, JeiaTh BBIBOABI IO
pe3yibTaTaM Uccie0BaHus

10.12

Co0OnroiaTh mipaBmiia 0€30MaCHOrO TPYy/Aa MPH MPOBEACHUN UCCIISIOBAHUN B paMKax y4eOHOro
9KCIIEPHUMEHTA, Y4eOHO-HCCICOBATENbCKOM M MPOSKTHOW NEATEeIbHOCTH C HCIIOJIb30BaHHEM
W3MEPUTENTBHBIX YCTPOMCTB U JIA0OPaTOPHOT0 000pY IOBAHHMSI

10.13

Pemate pacuérHbie 3aauu ¢ SBHO 3aJJaHHOM (PU3MUECKON MOJETBbIO, HCIIONb3Ys (hH3MdecKue
3aKOHBI M TIPHUHIUITEL, HA OCHOBE aHAIM3a YCIIOBHS 3alauyd BHIOMPATH (PU3HUECKYIO MOJEIb,
BEIICJIATh (DM3UYECKHE BEIMYMHBI W (POPMYINBI, HEOOXOAWMBIE Ui e pPEeIIeHHS, MPOBOAUTDH
pacyETHl ¥ OIEHUBATH PEATFHOCTD HOIYUYSHHOTO 3HAUCHUST (PU3HIECKOM BETHYIHEI

10.14

Pemate KkauecTBeHHBIE 3alaud: BBICTPaUBATh JIOTMYECKH HEIPOTHBOPEUYMBYIO LIEMIOUYKY
paccyXIeHHi ¢ OIopoii Ha W3yUCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH M (PU3NIECKUE SIBICHUS

10.15

Hcrosp30Bath Mpu PelICHUH YYEOHBIX 3a]]a4 COBPEMEHHbIC HH(POPMAIIMOHHBIE TEXHOIOIUH IS
MOUCKa, CTPYKTYPUPOBAHUSI, HHTEPIIPETALIMH U MPEACTABICHHs yIeOHON 1 HAYYHO-TIOMYISIPHON
uHpOpMAaIMK, TOAYYCHHOH U3 pa3JIMYHBIX HCTOYHHKOB, KDPHTHYSCKH AaHAIN3HPOBATH
MOJTy4aeMyro HH(POPMAIIHIO

10.16

[IpuBomUTH MIPEMEpPHI BKJIAJa POCCHICKUX M 3apyOSKHBIX YIEHBIX-(DH3UKOB B pa3BUTHE HAYKH,
00BSICHEHNUE TIPOLIECCOB OKPYIKAIOLIETO MUAPA, B pa3BUTHE TEXHUKU U TEXHOIOTHIA

10.17

Hcnonp30BaTh TEOpETHUECKUE 3HAHUS MO (PU3UKE B MOBCCTHEBHOW JKU3HU IS O0ECIICUCHUS
0€30IacHOCTH MIPpH OOpaIIeHNH C IPUOOPaMH U TEXHUYECKUMU yCTPOUCTBAMH, JJISI COXPAHCHHS
3IIOPOBBS U COOIIOIEHHSI HOPM 3KOJIOTHYECKOTO TIOBEICHIS B OKPYKaIOIIel cpene

10.18

Paborats B Tpynme C BBIIIOJHCHUCM pPAa3IMYHbIX COHAJIBHBIX pO.]'IeI\/’I, IJIaHUPOBATHh pa60Ty
TPYIIibl, palMOHAIBHO paclpeCaciIsiTh 00S3aHHOCTH H IJIaHUPOBATH ACATCIIBHOCTH B HECTAaH-
JAapTHBIX CUTyallUuAX, aA€KBATHO OLICHUBATH BKJIAZA KaXXJA0I'0 U3 YYAaCTHUKOB I'PYIIIbI B pCHICHUC




Kopg
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsieMble NpeiMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa3oBaTe/LHOM
MPOrPaMMBbI CPeTHEro 001ero 0opa3oBaHusi

paccMaTpuBaeMoii mpoodIemMbl

11 KJIACC

Kopn
NPOBeEPsSIeMOro
pe3yiabraTa

IIpoBepsieMmble NpeMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI 00pa3oBaTe/LHOM
NMPOrpaMMbI CpeAHero o01ero o0pa3oBaHust

JleMOHCTpHpOBaTE HAa HpUMEpPax poidb U MecTo (U3MKH B (OPMHPOBAHUH COBPEMEHHOII
111 Hay4yHOM KapTUHBI MHUpA, B Pa3BUTHUM COBPEMEHHOM TEXHMKHM M TEXHOJOIMH, B IIPAKTUYECKOU
JEATEBHOCTH JIIOJIEH, IIETTOCTHOCTD U €IMHCTBO (PHM3UUECKON KapTHHBI MHEpa

YYuTeIBaTh TPAHMIBl TPUMEHEHHS  HM3YYEHHBIX  (U3MUCCKUX  MOJENCH:  TOYCUHBIH
11.2 JJIEKTPUUECKUIN 3apsifl, sAlepHas MOJENb aToOMa, HYKJIOHHAs MOAEIb aTOMHOIO sApa IpU
peuIeHnH (pU3NYECKUX 33024

PacniosnaBath (Qu3nueckue sBICHUS (TPOLIECCH) U OOBSCHATH WX HAa OCHOBE 3aKOHOB
JNIEKTPOIMHAMHUKKA U KBAHTOBOW (DU3MKHU: 3JIEKTPHUYECKasi IPOBOANMOCTb, TEIIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE JEHCTBHMS TOKa, B3aWMOJCHCTBHE MArHUTOB, 3JIEKTPOMArHUTHAS
WHAYKIMsL, ACHCTBHE MAarHUTHOrO IMOJsS HAa MPOBOJHHK C TOKOM M JBHXKYLIMUCS 3apsi,
JJIEKTPOMArHUTHBIE KOJIeOaHMUs U BOJIHBI, IPSIMOJIMHEHHOE paclipOCTPaHEHHE CBETa, OTPAXKEHHE,
npenomiieHne, uHTepdepeHuus, mudpakiys © [OJsIpU3alds CBeTa, IUCIepCHs CBera,
(horoanekTpuuecknii 3pdext (horoaddekt), cBeToBOE NaBiicHNE, BOSHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJIOPOJIa, ECTECTBEHHAsI U HCKYCCTBEHHAs! PaJMOaKTHBHOCTD

11.3

OmnwuceiBaTh W3YYCHHBIE CBOIMCTBA BEIIeCTBA (AJICKTPHUCCKHIE, MATHUTHBIE, ONTHUSCKUE, IIEKT-
pPHUYECKYIO0 IPOBOAWMOCTD PA3NUYHBIX CPEN) M 3JICKTPOMArHUTHBIC SBICHHS (IIPOLECCHI), HC-
moNb3ysl (pU3MUYECKHE BEMUYMHBI: OJJIEKTPUUCCKHH 3apsil, CHJIAa TOKa, JIIEKTPHUECKOE
HaINpsHKCHHE, JJIEKTPHUYECKOE CONMPOTHBIICHUE, pa3HOCTh morteHnmanoB, DJIC, pabora Toka,
WHAYKIHUS MATHUTHOTO TOJSL, crita AMnepa, cuia JlopeHna, MHIYKTHBHOCTD KaTYIIKH, SHEPTH
AIIEKTPUYECKOT0 W MAarHUTHOTO TNONeH, IMepruoj M dacToTa KoleOaHWi B KoJeOaTelnbHOM
KOHType, 3apsJ W CHja TOKa B IIpOLecce TapMOHHYESCKHX AIICKTPOMATHHUTHBIX KoJeOaHWMIA,
(OKyCHOE pacCTOSHHE W ONTHYECKas CHja JMH3BI, NPU ONHCAHWU IPaBHIBHO TPAKTOBATH
(M3HYECKHIA CMBICI HCIIONB3YEeMBIX BEJIWYHMH, HX OOO3HAUCHHS W COUHUIIB; YKa3hIBAaTh
(OpPMYITBL, CBSI3BIBAIOIIIE JAHHYIO (PH3MUECKYIO BENUIUHY C JPYTHMH BEININHAMUA

114

OmnwuceiBaTh U3y4eHHBIC KBAHTOBBIC SIBJICHIHS U IPOIECCHI, UCTIONB3Ys (HU3NUIECKUE BEIHMYUHBL:
CKOpPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJMHA BOJHBI M YacTOTa CBETA, DHEPrUs U HMIIYJIbC
(¢oroHa, TEpHON TONypacmana, SHEPrus CBSA3M ATOMHBEIX siAep; NPH ONMCAHHH IIPABHILHO
TPaKTOBaTh (DU3MYECKHA CMBICT HCIIONB3YEMBIX BEIWYNH, WX OOO3HAYEHUS W CIWHUII;
YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE TAHHYIO (PH3MUYECKYIO BEIMUMHY C OPYTAMH BEIMIMHAMH,
BBIYUCIIATE 3HAUCHHE (PH3MUCCKON BEITNIHHBI

11.5

AHaHI/ISI/IpOBaTL (bmnqecm/le npouecCol MW ABJICHUA, MUCIOJIb3YA (1)PI31/I‘{CCKI/IG 3aKOHbI H

11.6
OPUHOUIIBI: 3aKOH OMa, 3aKOHbI IMOCICAOBATCIBHOIO W MapalyICIbHOIO0 COCAUHCHUA




Kopg
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsieMble NpeiMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa3oBaTe/LHOM
NMPOrpPaMMBbI CPeTHEro 001ero 0opa3oBaHusi

NpOBONHUKOB, 3akoH Jlxoyms — JleHIla, 3aKOH 3JIEKTPOMATHUTHOM WHIYKIUHU, 3aKOH
OPAMOJIMHEHHOTO PACHpPOCTPAaHCHHs CBETa, 3aKOHBI OTPAXKCHHUS CBETA, 3aKOHBI IPEIOMIICHHSI
CBeTa, ypaBHEHHE OWHImITeHHa i1 (orodddexTa, 3aKOH COXpAHCHUS DSHEPIUH, 3aKOH
COXpaHEHUs MMIIYJIbCa, 3aKOH COXPaHEHHs JJIEKTPHYECKOro 3apsia, 3aKOH COXpPaHEHHs
MaccOBOTO YHCJa, MOCTYJaThl bopa, 3aKOH paIMOaKTHBHOIO paciaja; IMpU 3TOM pas3inyaTh
CITOBECHYIO (hOPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKCHUE U YCIIOBHS (TPaHHUIIbI,
00J1acTH) MPUMEHUMOCTH

11.7

OHpeZ[eHHTI) HampaBJICHUEC BCKTOpa MHAYKIIMKM MArHUTHOI'O IOJIA MPOBOAHHUKA C TOKOM, CHJIbI
Awmnepa u cuisl JIopeHna

11.8

CTpouTh U ONUCHIBATh H300pa’KEHUE, CO3/IaBAEMOE TNIOCKUM 3EpKaJIOM, TOHKOH JIMH30M

11.9

BBINONHATH 9KCIIEPUMEHTSHI 110 MCCIICI0BAHNIO (M3UYECKHUX SIBICHUI U ITPOLECCOB C MCIONbB30-
BaHUEM IPSIMBIX U KOCBEHHBIX M3MEPEHHil; Mpu 3TOM (OpMyTUpOBaTh mpobnemy (3amady) U
TUTIOTE3y YU4EOHOTO 3KCIEPUMEHTa, COOMpaTh yCTAHOBKY M3 MPEIJIOKEHHOTO 00OpyHIOBaHUS,
HPOBOJIUTH OIBIT U (POPMYIHPOBATH BHIBOBI

11.10

OCyI[IeCTBJ'IHTI) IpsAMbI€ 1 KOCBCHHBIC U3MEPCHUA (1)1/131/ILI€CKI/IX BCJIMYMH, IIPpU OTOM BLI6I/IpaTI>
ONTHMAJIBHBIA CIIOCO0 M3MEPEHHs U MCIIOIB30BATh N3BECTHBIE METOIBI OIIEHKU ITOTPEIIHOCTEH
M3MepeHu i

11.11

HccnenoBaTs 3aBUCHMOCTH (DH3HUECKUX BEIMYMH C MCIIOIB30BAHHEM IIPSIMBIX H3MEPEHUIT; TIpH
9TOM KOHCTPYHPOBATh YCTaHOBKY, (MKCHpPOBAaTh pPE3YyNbTaThl IIOIYYEHHOH 3aBHCHMOCTH
(¢U3MUeCKNX BENMWYMH B BHJAE TaOMMIl M TpauKOB, JAENaTh BBIBOABI II0 pe3yJbTaTaMm
HCCIIEOBaHUS

11.12

Co0OnroaTh TpaBuia 0€30MacHOrO TPyAa IIPpH NPOBEIECHUN HCCIISIOBAHUN B PaMKax y4eOHOro
JKCIIEPHUMEHTa, Y4eOHO-HCCIIe0BATEIbCKOM | MPOSKTHON AESITENbHOCTH C HCIONb30BaHHEM
HM3MEPHTENBHBIX YCTPOMCTB U J1a00paTOpHOro 000pya0BaHUS

11.13

Pemate pacuétHbie 3a7auu ¢ SBHO 3aJaHHOM (DM3MUYECKOH MONENBIO, UCTIONB3YysS (U3NUYECKHE
3aKOHBI ¥ TIPHUHIMITEI, HA OCHOBE aHAJIN3a YCIIOBHS 3aladll BBEIOMPATh (PU3HUYECKYIO MOIEIb,
BEIICIATh (DPM3MUECKHE BEIHYMHBI W (OPMYIBI, HEOOXOAWMBIC UL € pEeIICHHs, MMPOBOIUTH
pacyETH ¥ OIIEHUBATH PEAbHOCTD TOIYUYSHHOTO 3HAUEHHS (PU3HIECKON BETHIHHBI

11.14

Pematp kauecTBeHHbIE 3a7Ja4: BBICTPAUBATh JOIMUECKH HEMPOTUBOPEUUBYIO LIENOUKY paccyx-
JCHUH C OMOPOH HA M3YYIEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH B (PU3HICCKHE SBICHHSI

11.15

Hcrosnp30Bath MpU pelICHUH yIeOHBIX 3324 COBPEMEHHbIC HH(OPMAIIMOHHBIE TEXHOIOTHU ISt
MOUCKa, CTPYKTYPUPOBAHHUSI, HHTEPIIPETALIMU U [IPEICTABICHHS Y1eOHOM 1 HAYYHO-TTOMYJISIPHOI
uHpOpMAIMHK, TOAYYCHHOH U3 pa3IMYHBIX HCTOYHHKOB, KPUTHUYCCKH aHAIHU3HUPOBATH
MOJTy4aeMyto HH(POPMAIIHIO

11.16

OOBSICHATh TPUHIMIBI JEHCTBUS MAIINH, TPHOOPOB M TEXHUYECKHX YCTPOHCTB; Pa3IHuaTh
YCIIOBUS HX O€30IIaCHOTO UCIIOTB30BAHMS B IIOBCEAHEBHON YKU3HU

11.17

[IpuBomUTH MPEMEpPHI BKJIAJa POCCHUCKUX H 3apyOe:KHBIX YIEHBIX-(DU3HUKOB B Pa3BUTHE HAYKH,
B 00BSICHEHHE TIPOLIECCOB OKPY>KAIOLLETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI




Kopg

IIpoBepsieMble NpeiMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa3oBaTe/LHOM

MPOBEPSIEMOT0
NMPOrpPaMMBbI CPeTHEro 001ero 0opa3oBaHusi
pe3yJbTara
Hcnonb3oBaTh TEOpETUUECKHE 3HAHUS MO (U3UKE B TMOBCEIHEBHOW XHU3HHU U OOECTICUeHHsI
11.18 0e30macHOCTH MPH 00PAIEHUH ¢ TPUOOPaMU U TEXHUUECKUMH YCTPOUCTBAMHU, JIJIsl COXpaHEHUS
3II0POBbsI U COOJTIOJIEHUS] HOPM 3KOJIOTHYECKOTO MTOBEIEHUS B OKPYKAOIEH cpeie
PaGotath B rpymme C BBIIOJHEHHEM pa3IMYHBIX COLMAJIBHBIX POJICH, MIaHUPOBATh paboTy
11.19 TPYIIbI, palOHAIBHO pPACHpeleNsiaTh OOS3aHHOCTH M IUIAHUPOBATb JESITEIbHOCTH B

HECTAaHJAAPTHBIX CUTYaAllUAX, aICKBATHO OLUCHUBATH BKJIaJ KaXJIOro U3 YYaCTHUKOB TI'DYIIIILI B
peleHre paccMaTpruBaeMoid MpoodIeMbl

MMPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon Koa nposepsiemoro
3JIeMeHTa

pa3aesia

HpOBepﬂeMble 3JIEMEHTDBI COACPKAHUA

OU3UKA U METOJIbI HAYYHOI'O ITIO3HAHUA

dusnka — Hayka o mpupoje. HaydHble METOABI MMO3HAHUS OKPYXKAIOLIEro
1.1 mupa. Ponb SKcriepUMEHTa U TEOpHM B MPOLECCE IMO3HAHUS MPUPOIbIL.
DKCIIEpUMEHT B (PU3MKE

MopnenupoBanue (U3NYECKAX SBJICHUM M TporieccoB. HaydHbie THITOTE3HI.
Ousnyueckne 3aKOHBI W TEOpUH. ['paHUIBI NMPUMEHUMOCTH (DHU3MIECKHIX
12 3aKoHOB. [IpuHIHII cooTBeTCTBUA. PO M MecTo GU3HMKK B (POPMHUPOBAHUHU
COBPEMEHHOM HAayYHOW KapTHHBI MHpA, B MPAKTUYECKOW AEATEIHHOCTH
JIoen

MEXAHUKA

KMHEMATHUKA

211 Mexannueckoe OBHKCHUE. OTHOCHUTEITEHOCTh MEXaHUUYECKOTO JBHIKCHHA.

Cucrema orcuéra. TpaekTopus

2.1

[lepemernenue, CcKOpocTh (CpemHsII CKOPOCTh, MTHOBEHHAsI CKOPOCTB)
212 W YCKOPEHHE MaTepHAIILHOW TOYKH, WX TMPOCKIMH HAa OCH CHCTEMBI KOOp-
nuHaT. CloXKeHHe MepeMeIeHni U CII0KEHHE CKOPOCTEi

PaBHOMepHOE W paBHOYCKOpEHHOE MpSIMOJIMHEHOe aBrKeHue. [padukn
213 3aBUCHMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPEHHUS, NMyTH H TepeMENICHHS
MaTepHaIbHOW TOYKH OT BPEMEHH

214 CBoOomHOE MajicHHe. Y CKOpeHHe CBOOOIHOrO MaIeHUS
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IIpoBepsieMmble D1eMEHTHI COAEPKAHMUS

paszena JJIeMeHTa
KpuBonuneiitnoe npmwkeHue. PaBHOMEpHOE ABIM)KEHHE MaTepUalbHON TOYKU
2.15 110 OKPYKHOCTH. YTJIOBasi CKOPOCTh, JINHEWHAsI CKOpOocTh. Ilepuon u yacrora.
LleHTpOoCcTpeMUTEIBHOE YCKOPEHUE
216 TexHudeckue yCTPOWCTBA: CIIUIOMETpP, JBUKECHHUE CHAPSIOB, IEIHbBIE
o ¥ PEMEHHBIE TIEPEIAUn
IIpaktudeckue pabotsl. Vi3MepeHne MrHOBEHHOH ckopocTd. MccrnemnoBaHue
COOTHOIICHUS MEXKIY NYTAMHU, HpOﬁJIeHHLIMH TCJIOM 3a ITIOCJICAOBATCIIBHBIC
2.1.7 paBHBIE IIPOMEXYTKM BpEMEHHM IIpM PaBHOYCKOPEHHOM [IBUXKEHHU C
HaYaJbHOM CKOPOCTBbIO, paBHOW Hyi0. M3yueHue IBHIKEHMS ILIApUKa B
BSA3KOH JKUJKOCTH. 3yueHne ABMKEHHS Tena, OpOIIEHHOr0 TOPU30HTAIBHO
JUHAMUKA
291 IIpunuun  orHocutensHoctH  ['anunes. Ilepswiii  3akoH  HeroToHa.
o VHepuuanbHble CHCTEMBI OTCUETA
222 Macca Tena. Cuna. [IpuHIUD Cyneprno3uinmuu Cui
993 Bropoii 3akon HeroToHa 11t MatepraibHOM TOYKH B HMHEPIHAIBHON cHCTEME
o orcuéra (UCO). Tpetuii 3axon Hpl0TOHA 11 MAaTEpPUAIbHBIX TOUEK
294 3akon BcemupHoro Ttsarorenus. Cuna Tsokxectu. [lepBas kocMmHueckas
o ckopocTh. Bec Tena
225 Cuna ynpyroctH. 3akoH ['yka
Cuna tpenusa. Cyxoe TpeHue. Cuiia TpPEeHUS CKONBKEHHS U CHUJIa TPEHHS
2.2 2.2.6 nokosi. Koaddurment tperus. Cuiia COMPOTHUBICHUS NIPU ABHKSHUH Tella B
JKUJIKOCTH WJIH Ta3e
2.2.7 [TocrymarenpHOE U BpamaTeIbHOE IBHIKEHHE a0COIIOTHO TBEPIOTO Telia
298 MoOMEHT CWIBI OTHOCHTENBHO OCH BpameHus. [Dmewo cuibl. YcmoBus
o paBHOBecHs TBEpaoro Tena B UCO
229 TexHudyeckue  yCTPOWCTBA: MONIINIHUKYA, JABI)KCHHE  HCKYCCTBEHHBIX
o CITyTHUKOB
[IpakTrueckue paboThl. M3ydyeHne nBHMXKCHHsI Opycka IO HAKJIOHHOMN
IUIOCKOCTH TIOA NIEHCTBHEM HECKONBKUX CHII. lccienoBaHWe 3aBUCHMOCTH
2.2.10 CWJI YIIPYTOCTH, BO3HUKAIOIIMX B JIeOPMHPYEMON NPYKHHE U PE3MHOBOM
oOpasme, OT BemmuuHB ©X Jedopmanuu. MccremoBaHue —yCIOBHA
paBHOBECHS TBEPIOTO TENa, UMEIOIIETO OCh BpaIlleHUs
2.3 3AKOHbI COXPAHEHU S B MEXAHUKE
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IIpoBepsieMmble D1eMEHTHI COAEPKAHMUS

pa3nena JJIeMeHTa
231 HMnynbec MaTepHanbHOW TOYKU, CUCTEMBl MATEPHAIBHBIX TOYEK. MMImyibe
o CUJIbI M M3MEHEHHE MMITYJIbCA TeNa
2.3.2 3akon coxpanenus ummynbsca B UCO. PeakTuBHOE MBUKEHIE
2.3.3 Pabora cuisl
2.3.4 MOoOIHOCTh CHITBI
235 Kunerngeckas SHEpPrus MaTepuanbHOU TOYKH. Teopema
o O KMHETHYECKOM JHEPrUn
236 ITorenunaneHast sHeprust. IloTeHManbHas SHEPrus ynpyro aeopMupoBaH-
o HOH npyxuHBI. [loTeHIManbHas SHeprus Tesa BOIN3H ITOBEPXHOCTH 3eMIIN
HOTCHL[I/IEU'H)HLIG u HCIIOTCHIIUAJIBHBIC CHJIBI. CBs13b pa6OTI)I
2.3.7 HETMOTEHIMAIIBHBIX CHUJI C U3MEHEHHNEM MEXaHUUYECKOW 3HEPTUU CUCTEMBI Tell.
3aKOH COXPAHECHHUS MEXaHHUECKOM YHEPTHH
238 Yrpyrue u Heynpyrue CTOTKHOBEHHUS
939 TexHuueckne ycTpOMCTBA: ABM)KEHHE PAKET, BOJMOMET, KOIEp, MPY>KUHHBINA
o IUCTONET
[IpakTrueckne paOoThl. M3ydeHne CBsI3M CKOPOCTEH TeJ TPH HEYIPYyrom
2.3.10 ynape. MccnenoBanue cBsi3M pabOThl CHUJIBI ¢ M3MEHEHHWEM MEXaHWYECKOU
SHEprum Tena
3 MOJIEKYJIAIPHAS ®U3UKA U1 TEPMOJAMHAMUKA
OCHOBBI MOJIEKYJIAAPHO-KMHETUYECKOU TEOPUU
OCHOBHBIE TIOJNOKEHUST MOJIEKYJISIPHO-KHHETHIECKOH Teopuu. bpoyHOBCKOE
311 nerkeHne. Juddysus. Xapakrep JBHKEHHS W B3aHMOJCHCTBHS YaCTHII
BeIIeCTBa
312 Mogenu cTpoeHHsI Ta30B, KHIKOCTEH W TBEPABIX TEN M OOBSICHEHHUE CBOWCTB
o BEIIeCTBa Ha OCHOBE 3THUX MOJIENIEi
3.1 3.1.3 Macca monekyn. KonuuectBo Bemectsa. [locrosiHaass ABoraapo
314 TennoBoe paBHOBecue. Temmepatypa u e€ usmepenue. lllkama Temmnepatyp
o Llenbcus
315 Mogens wuaeanpHOr0 Ta3a. OCHOBHOE ypaBHEHHE MOICKYIISPHO-KHHETH-
o YECKOM TEOPHH HIEABLHOIO ra3a
316 AOconroTHasT TeMIeparypa Kak Mepa CpelHel KHHETHYECKOW DHEPruu

TEMJIOBOro JBMKEHMS yacTull raza. [llkana TEMIICPATYP KenbBuna
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IIpoBepsieMmble D1eMEHTHI COAEPKAHMUS

pa3nena JJIeMeHTa
3.1.7 VYpaeuenue Knaneiipona — Menaeneepa. 3akoH Jlanprona
318 l'azoBbie 3akoHbl. M3omporecchl B HACATBHOM Tase C IMOCTOSHHBIM
o KOJIMUECTBOM BEILIECTBA: H30TEpPMa, H30X0pa, n3obapa
3.1.9 TexHUYeCKHe YCTPOCTBA: TEPMOMETP, OapoMeTp
Ipaktudeckue padothl. M3mMepenue macchl BO3myxa B KIACCHOM KOMHATe.
3.1.10 HccnenoBaHne  3aBHCHMOCTH  MEXAY — IapaMeTpaMH  COCTOSHUS
pa3peKEeHHOT o rasa
OCHOBbI TEPMOJIMHAMUKHN
391 TepmoauHamuueckasi cucreMa. BHyTpeHHss 3Heprus TepMOAMHAMUYECKOH
o CHCTEMBI ¥ CIIOCOOBI €€ N3MEHEHHS
399 KonmmuectBo Temnorsl U pabora. BHyTpeHHSST »HEprus OAHOATOMHOTO
o MICaNbHOrO ra3a
Bunpr  Temmomepenaum:  TEIUIOMPOBONHOCT, KOHBEKIHS, H3IydCHHE.
3.23 Tenno8MKOCTE Tella. YIeinbHas TEIUIOEMKOCTH BellecTBa. Pacuér Kouu-
YecTBa TEIUIOTHI IIPH TETIoNepeIaue
IlepBbiit  3akoH  TepMoguMHaMuKuh. llpuMeHeHWe mepBOro  3aKoHa
3.2 3.24 TEPMOIMHAMUKA K u3omporeccaM. [ padudeckas wHTEpHperanus padoTsl
rasa
TermoBeie  mammbbl.  [IpuHIUMIBI ~ OEWCTBUS  TEIJIOBBIX  MAIIIWH.
3.25 [IpeobpazoBaHus PHEPTUU B TEIUIOBBIX MalMHaX. KoaduimeHT monesHoro
nevicrus (manee — KI1J]) terutooit mammnsl. [ukir Kapro u ero KI1/]
326 Bropoii 3akon TepMommHamMuku. HeoOpaTHMOCTh TPOILIECCOB B TIPHPOIE.
o TemunoBrie qBUTATENH. DKOJIOTHIECKIE TPOOIEMBI TEIIOIHEPT €THKH
327 TexHu4yeckue yCTPOWCTBA: IBUTATENb BHYTPEHHETO CrOpaHUs, OBITOBOI
o XOJIOJMIIBHUK, KOHIHILHOHED
3.2.8 [IpakTrueckue paboThl. M3MepeHne yaenbHON TeITOEMKOCTH
ATPETATHBIE COCTOSAHMA BELLIECBA. ®A30BLIE ITEPEXO/IbI
331 ITapooOpa3oBanue W KoHAeHcanus. VcnapeHwe w KWUINeHWE. YIenbHas Te-
o IJIOTa TapooOpa30BaHuUsl. 3aBUCUMOCTh TEMIIEPATYPHI KUIIEHUS OT JaBICHUS
3.3
3.3.2 AOCONIOTHASI 1 OTHOCHTENBHAS BIAKHOCTH BO3Iyxa. HackImeHHbIN map
333 Teépmoe teno. Kpucrammuaeckre u aMopQHBIe Tena. AHH30TPOITHS CBOHCTB

KpUCTAJLJIOB. )KI/I,I[KI/IC KpucCTaJlJlbl. COBpeMeHHHC MaTepualibl
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IIpoBepsieMmble D1eMEHTHI COAEPKAHMUS

pa3nena JJIeMeHTa
3.34 [TaBneHue U KpUcTaLTH3anus. Y AenbHas TerioTa miasineHus. Cyonumanus
3.35 YpaBHEHHE TEIUIOBOro OagaHca
TexHUYEeCKHE  YCTPOWMCTBA: TATPOMETP H  IICHUXPOMETP,  KaJIOPHMET,
3.3.6 TEXHOJIOTUH TMOJYYCHHsS COBPEMCHHBIX MAaTepHajoB, B TOM YHCIEC
HaHOMAaTEpHUajoB, U HAHOTEXHOJIOT'UU
3.3.7 [Ipaktudeckue paboTsl. Vi3MepeHne BIaXXHOCTH BO3yXa
4 QJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 OnexTpu3alus Tel. OJeKTpUuueckuil 3apsia. J[Ba BHIa 3IIEKTPHYECKUX
o 3apsIoB
41.2 IIpoBonHUKH, AUINEKTPUKH U IIOTYIIPOBOIHUKU
4.1.3 3aKOH COXpaHEHUs ANEKTPUIECKOTO 3apsaa
4.1.4 Bsaumogeiicteue 3apsnoB. 3akoH Kymona
415 Onektpuueckoe mone. Hampspk€HHOCTh anekTpuueckoro moss. [IpuHiun
- cynepno3uiud. JIMHIN HanpsHKEHHOCTH SJIEKTPUYECKOTO OIS
4.1
4.1.6 Pabora cun anekTpoctatudeckoro noius. [loteHnnan. PasHOCTh TOTEHITHAOB
417 [IpoBomHWKN ¥ AWAIEKTPUKH B TIOCTOSHHOM 3JIEKTpHYecKoM mone. Ju-
- SIEKTPUYECKAst IPOHULIAEMOCTh
418 OnextpoémkocTh. Konaencarop. DneKTpo€MKOCTh TIIOCKOT0 KOHIEHCATOPA.
o DHeprus 3apsyKeHHOr0 KOHIEHCaTopa
TexHUYeCKHe yCTPOUCTBA: AIEKTPOCKOI, SIEKTPOMETP, DIEKTPOCTATHICCKAS
419 3aIl1Ta, 3a3¢MJICHHE DJIEKTPOIPUOOPOB, KOHICHCATOP, KCEPOKC, CTPYHHBIH
TIpUHTEP
4.1.10 [IpakTrueckue paboThl. I3MepeHne 2IeKTPOEMKOCTH KOHJICHCATOpa
[NOCTOSAHHBIU SJIEKTPUYECKUU TOK. TOKU B PA3JIMYHBIX CPEJAX
421 VYcnoBust CyIIECTBOBaHHS MOCTOSHHOTO DJIEKTPHUECKOrO TOKa. MCTOUHUKH
o Toka. Cuna Toka. [TocTosHHBIH TOK
4.2
422 Hanpspxenne. 3akon OMa i y9acTka [ernu
423 DJIEeKTpUIeCKOe COMPOTUBICHUE. Y IEMTFHOE COTPOTUBIICHUE BEIIECTBA
4.2.4 [NocnenoBaTenbHOE, MapaIeIFHOE, CMEIIAHHOE COSTMHEHUE TPOBOIHUKOB
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pa3jiena 3JieMeHTa
425 Pa6ota snexrpuueckoro Toka. 3akoH Jxoymns — Jlenna
4.2.6 MOITHOCTD 3IEKTPUIECKOT0 TOKa
anexTpoiBIkymas cuia (ganee — OJIC) m BHyTpeHHEe CONPOTHBICHHE
4.2.7 MCTOYHHUKA TOKa. 3akoH OMa JJIs TIOTHOM (3aMKHYTOM ) 3JI€KTPHYECKON LIeTH.
Kopotkoe 3ambikanue
428 DNEeKTpOHHAs MPOBOIUMOCTh TBEPABIX METANIOB. 3aBUCHMOCTh COIPO-
o THUBJICHUA METAJUIOB OT TEMIICPATYPhI. CBerHpOBOJII/IMOCTL
429 OnexTpudeckuii Tok B BakyyMme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB
4210 ITomynpoBOAHUKH. CobGcTBeHHas u [IpUMECHas IIPOBOUMOCTh
o noTynpoBoIHUKOB. CBoicTBa P-N nepexona. [1omynpoBoJHUKOBEIE TPHOOPEI
4211 ONEeKTPUYECKUI TOK B AJIEKTPONUTAX. DIEKTPOIUTHYECKAs] JUCCOIHAIMSI.
o DIeKTPONIu3
4212 OnexkTpudeckuii TOK B razax. CaMOCTOSITENBbHBIA W HECAMOCTOSITENbHBIN
o paspsn. Paznuuanbie THIIBI caMoCTOATENRHOTO paspsaaa. Momaus. [lnazma
TexHUYEeCKHE YCTPOHCTBA: aMIIEPMETP, BOJIBTMETpP, PEOCTAaT, HCTOUYHHKH
4213 TOKa, JIEKTPOHATPEBATENbHBIE TPHOOPEI, HIIEKTPOOCBETHTEIBHEIC IPHOOPHI,
o TEPMOMETP  CONpPOTUBJICHUS, BAaKyyMHBIH  JAWOA, TEPMUCTOPHI U
(hoTOpe3nCTOPHI, NOTYIPOBOTHUKOBBIHA U0, FATbBAHUKA
[Ipaktudeckue paboTsl. V3ydeHne cMEaHHOTO COSANHEHHS PE3UCTOPOB.
4214 Namepenne DJIC HCTOYHWKA TOKA M €r0 BHYTPEHHETO CONPOTHBIICHUS.
HaGurotenne sirekrponmsa
11 KJIACC
Kon Kox
MPOBEPSIEMOro IIpoBepsieMble 1eMeHThI COIePKAHNS
pa3nena
JJ1eMeHTa
4 OJIEKTPOJMHAMUKA
MAT'HUTHOE IIOJIE. 9JIEKTPOMATHUTHAS MH YK
43 43.1 ITocTrossHHBIE MarHuThl. B3anuMoneiicTBUE ITOCTOSIHHBIX MAarHUTOB
432 MaruutHoe nosne. Bektop MarHuTHON MHAYKUWU. [IpuHIMI Cyneprio3UIIUH.
o Jlvann marautHOM wHAYyKIMK. KapTuHa JIMHUN MarHWTHOW WHAYKIIMU TIOJIS
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MIOCTOSIHHBIX MarHUTOB
MaruutHOe TOJIe TPOBOJHUKA ¢ TOKOM. KapTuHa JMHME MONS JIMHHOTO

4.3.3 OPSAMOr0 TPOBOJHHKA W 3aMKHYTOIO KOJBIICBOTO IMPOBOJHUKA, KATYIIKH
¢ TokoM. OnbIT Dperena. B3anMoaelicTBre POBOTHHKOB C TOKOM

43.4 Cuna Ammepa, e€ MOIyNb U HallpaBJICHHUE

435 Cuna JlopeHna, e€ Momynb HW HampaBjieHue. J[BIKeHHE 3apsKEHHOU
YaCTHUIIBI B OTHOPOJHOM MAarHUTHOM mosie. Pabora cuier JlopeHia

4.3.6 SIBneHue 311eKTPOMarHUTHOM HHAYKIIUU

4.3.7 ITorok BekTOpa MAarHUTHOM MHIAYKLIUU

4.3.8 OJIC unaykuu. 3aKoH 3JIeKTpoMarHuTHOW nHAYKInu dapazaes

439 BuxpeBoe oanekrpuueckoe mone. IJC HWHAYKIMU B  TNPOBOJHUKE,

o JBIDKYIIEMCSI TOCTYHATENBHO B OAHOPOTHOM MAarHUTHOM II0JIE

4.3.10 [IpaBuio Jlenma

43.11 WNunyktuBHOCTD. SABNenne camonnaykiyn. 3/1C caMOMHIYKIIUN

4.3.12 DHeprusi MArHUTHOTO TIOJISl KATYIIKH C TOKOM

43.13 DIEKTPOMarHUTHOE TTOJIe
TexHudyeckue  yCTpONCTBA: MOCTOSHHBIE  MAarHUTHI,  3JCKTPOMArHHTHI,

43.14 3JICKTPOJBUTATENb, YCKOPUTENNM JJIEMEHTAPHBIX YACTHIl, WHIYKIIMOHHAS
eyb
[Ipaktudeckue paboOTHI. M3ydeHre MarHUTHOTO MO KATYIIKA C TOKOM.

4.3.15 HccenoBanne NeHCTBHsSI TOCTOSHHOTO MAarHWTa Ha paMKy C TOKOM.
HccnenoBanne SBIEHUS 2IEKTPOMATHUTHOH HHIYKIIUU

5 KOJIEBAHVA 1 BOJIHBI
MEXAHUWYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEFAHUA

511 KonebatenbHast cucrema. CBoOoaHble KojeOaHWsA. [ 'apMOHHMUECKHE

konebanus. [lepron, yacrora, aMmumMTyna u $asza koeOanui
5.1 51.2 IpyXUHHBIH MasSTHUK. MaTeMaTHYeCKHi MasiTHHK
513 YpaBHeHHE TapPMOHUYECKUX KoJeOaHMiA. Kunematmaeckoe
o U TUHAMUYECKOE OIMMCAaHNE KOJIeOaTEeNbHOIO IBUKECHUS
514 [IpeBpalienue »HepruM MpU TapMOHMYECKUX KosieOaHusX. CBs3b
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aAMIUTUTY B! KOJIeOaHUN MCXOAHON BEIMYMHBI C aMIUIUTYAaMH KolleOaHuH e
CKOPOCTHU M YCKOPEHHUSI
KonebatenbHbiii koHTYp. CBOOOIHBIE 3JEKTPOMArHUTHBIE KOJNEOaHHS B
515 UJICATIBHOM KOJIe0aTENbHOM KOHTYpe. AHAJIOIUSI MEXIYy MEXaHHYECKHUMHU U
3NEKTPOMAarHUTHBIMU KojeOarusMu. @opmyna Tomcona
516 3aKOH COXpaHEHUS SHEPTUH B UACATFHOM KOJeOaTETbHOM KOHTYpE
517 BrinyxnenHsle MexaHuueckue koiaebanus. Pezonanc. PezonaHcHas kpuBast.
o BbIHYX/IEHHBIE 3IEKTPOMATHUTHBIE KOJIEOAHHSL.
51.8 ITepemennslii Tok. CHHYCOMAANBHBIN TEpEMEHHBIA TOK.
519 MomHOCTh MEPEMEHHOI0 TOKa. AMIUIUTYJIHOE W JEUCTBYIOIEE 3HAaYEHUE
o CHJIbI TOKa W HAIIPSIKCHU S
Tpauchopmarop. IIpons3BoacTBO, Mepenada U MOTPEOICHUE DIEKTPUUECKON
5110 SHEpPruu. OKOJOTHYECKHE PHCKA TPH TIPOM3BOACTBE AIICKTPHUCCKOM
sHepruu. KymbTypa HCIONB30BaHHUS DSJICKTPOIHEPIHU B IIOBCEAHEBHOMN
KU3HH
5111 TexHUYeCKHEe YCTpOWCTBa: celicMorpad, 3JIEKTPHUSCKUN 3BOHOK, JMHUU
- 37IeKTpornepeaau
[Ipaktudeckne paboTel. MccmenoBanne 3aBUCHMOCTH IEPUOAA  MajbIX
5112 KoneOaHMiA Tpy3a Ha HUTH OT UIMHBI HUTH M Maccel Tpy3a. MccienoBanue
o IepeMEHHOTO TOKa B I[ENH W3 IOCIEA0BATENFHO  COSAWHEHHBIX
KOHJICHCATOpa, KaTYIIKH U Pe3UCTOpa
MEXAHUWYECKUE U 3JIEKTPOMAT'HUTHBIE BOJIHbI
591 MexaHndeckne BOJHEI, ycloBusl pacmpoctpaHenus. [lepmon. CkopocThb
o pacrpocTpaHeHHs U [UTnHA BONHEL. [lonepeunsie 1 IpogOTbHEIE BOTHBI
5.2.2 HuTepdepenius u Tupakinus MEXaHHIECKUX BOJIH
523 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa
5.2
DJEeKTpOMarHUTHBIC BOJHEI. Y CIIOBHS H3IYYCHUS DJIEKTPOMATHUTHBIX BOJH.
524 B3aumuast opueHTarus BekTopoB E, B v B 37eKTpOMarHuTHOW BOJHE B
BaKyyMme
CoiicTBa AIIEKTPOMATrHUTHBIX BOITH: OTpa)KeHUE, IpeIoMIICHUE,
525 nonspusanus, audpakius, naTepdepernns. CKOpocTh 37MEKTPOMarHUTHBIX

BOJIH




Kopg

Ko
a3n§na NpPOBEPsIeMOro IIpoBepsieMble 1eMEeHTHI COIEPKAHNUS
P JJIeMeHTa

526 [Ikana 37eKTpOMarHUTHBIX BOJNH. [IpuMeHEHHE 3JICKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBITY

527 [puHImIsL pamuOCBsI3H u TENeBUICHHSL. Paguonokarus.
OJEeKTPOMarHUTHOE 3arpsi3HEHNE OKpYKaroIeil cpesbl
TexHuueckne yCTpOICTBa: My3bIKaJIbHbIE MHCTPYMEHTHI, YJIbTPa3ByKOBas

5.2.8 JIMarHOCTUKA B TEXHUKE W MEAMIIMHE, pajap, paluONpUEMHHUK, TEIEBU30p,
aHTeHHa, TenedoH, CBY-neun

OIITHUKA

531 IIpsimonuHeNHOE pacpOCTpaHEHUE CBETa B OJHOPOAHOM cpene. JIyd cBera

532 OtpakeHne cBeTa. 3aKOHBI OTpaxkeHUs cBeTa. [locTpoeHune n3o0pakxeHUH B
IUTOCKOM 3€pKajie

533 IIpenomnenue CBeTa. 3aKOHBI TIPETOMIICHUS cBeTa. AGCONIOTHBIN

o TIOKA3aTeNb MPeTOMICH S

534 ITonnoe BHyTpeHHee oTpaxenue. [IpeaenbHbIN yroi MOJHOTO BHYTPEHHETO
OTpaKeHUS

5.35 Hucniepcus ceeta. CnoxHbId coctaB Oenoro ceera. l[Ber
CoOuparoime W paccewBaroniue TUH3bL. ToHkas nuH3a. DOKycHoe pac-

536 CTOSIHUE W OINTHYECKasl CHJIa TOHKOM NuH3bL. [locTpoeHne n300parkeHUi
B COOMpAIOIINX H paccemBaronmx JuH3ax. DopMyna TOHKOH JHH3EL

53 VBennyeHue, 1aBaeMoe JIMH30H

5.3.7 [Ipenenbl MPUMEHUMOCTH TEOMETPUYECKON ONTUKA
WnTepdepennust ceera. KorepeHTHbIE HCTOYHUKU. Y CIOBUS HAOIIONCHUS

5.3.8 MaKCHMYMOB W MHHUMYMOB B HWHTEpPEPECHIIMOHHOW KapTHHE OT JABYX
crH(]A3HBIX KOTePEHTHBIX HCTOYHUKOB
Judpakmus ceeta. JludpakiponHas pemérka. YCIIOBHE HaOIOICHUS

5.3.9 TJIABHBIX MaKCHMYMOB TIpH TIaJICHUM MOHOXPOMATHYECKOTO CBeTa Ha
I (QPAKIMOHHYIO PEIIETKY

5.3.10 [Monspuzanwms cBeta
TexHUYecKne yCTPOMCTBA: OUKM, Jyma, (HOTOAINapaT, MPOCKIIMOHHBIN

5.3.11 amnmapaTt, MHKPOCKOII, TEJIECKOI, BOJIOKOHHAs OINTHKA, JU(PaKIHOHHAS
peréTKa, MosIpOonT

5.3.12 [pakTudeckue pabotsl. M3mepenne MOKAa3aTelrs MPEIOMIICHUSL.




Kopg

Ko
a3 élna NpoBepPseMOro IIpoBepsieMmble 3JieMEHTHI COIEPKAHUS
pa 3JieMeHTa
HccnenoBanue cBoiicTB m300paxeHuid B nuH3ax. HaOmonenue nucnepcuu
cBeTa
SJIEMEHTBI CHELIMAJIBHOM TEOPMU OTHOCUTEJIBHOCTHU
I'panunpl npumMeHUMOCTH Kilaccudeckod MexaHukd. IlocTymatel Teopuu
6.1 OTHOCHUTENIBHOCTH: WHBAPHAHTHOCTH MOJIYJS CKOPOCTH CBETa B BaKyyMe,
IPUHIMI OTHOCUTEIBHOCTH DHHINTEHHA
6 6.2 OTHOCUTENHHOCTh OJTHOBPEMEHHOCTHU. 3aMeIJICHHE BPEMEHH M COKpaIIeHHE
. JIINHBI
6.3 OHeprus u UMITYJIEC CBOOOIHON YaCTHIIBI
6.4 CBsi3b Macchl C JHEprueid U WMIYJIbCOM CBOOOJHON YaCTHIBI. DHEPrus
' [IOKOSI CBOOOIHOM YaCTUIIbI
7 KBAHTOBAS ®U3MKA
BJIEMEHTBI KBAHTOBOI OITTUKH
711 ®oronbl. Popmyna I[lnanka cBs3W 3Heprud (POTOHA C €ro YacTOTOM.
o OHeprus u UMITyIsC (poToHA
712 OtkpeiTre U uccnenoBanue Goroaddexra. OmbiThl A.I'. CToseToBa. 3aKOHBI
o dororddexra
7.1 713 VYpaBaenne DitHmTelHa a1 dorodddekra. «KpacHas rpaHuia» ¢oro-
o s dekra
7.1.4 Hasnenune ceera. Onbitel I1.H. JIeGeneBa
7.1.5 XUMHAYECKOE NEHCTBUE CBETA
716 Texaudeckue ycrporicTBa: (OTOIIEMEHT, (POTOAATUNK, COTHEUHAs OaTapes,
CBETOAMON
CTPOEHHME ATOMA
791 Monens atoma Tomcona. OmbiThl Pesepdopra 1o ucciae10BaHu0 CTPOSHUS
o atoma. [InanerapHas mojens aToma
7.2 IMocrynater bopa. M3nydeHne u noriomeHne GOTOHOB MPH TEepexojie aToMa
7.2.2 C OJIHOTO YPOBHS DHEpPruW Ha Jpyrou. Buapl crekrpoB. CHeKkTp ypoBHEH
SHEPruM aToMa BOJOpoAa
703 BonnoBsle cBoiicTBa wactuil. Bonusl ne bpoitist. KopnyckynsipHo-BoTHOBOM

nyanusM. Jludpakuus 3IeKTpOHOB Ha KPUCTAJIIAX




Kopg

Ko
a3n§na MPOBePSIEMOro IIpoBepsieMble 1eMEeHTHI COIEPKAHNUS
P JJIeMeHTa
794 CIOHTaHHOE M BBIHY)KACHHOE U3IYYEHHE. Y CTPOUCTBO U MPHHIUI PAOOTHI
naszepa
795 TexHuueckue ycTpOMCTBa: CHEKTPAIBHBIA aHANU3 (CIIEKTPOCKOIN), Jiasep,
- KBAaHTOBBII KOMITBIOTED
7.2.6 IIpaktuueckue padotsl. HabmroneHue IMHEHYaTOro CeKTpa
ATOMHOE AJ1PO
7.3.1 Merto/p1 HAOMIOACHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHI
OtkpeiTHE paanoakTHBHOCTH. ONBITEI Pesepdopna mo ompeneneHuto co-
7.3.2 CTaBa paJMOaKTUBHOTO wu3mydeHus. CBoiicTBa anbda-, Oera-, ramma-
N3JTYUCHHUS. Binsaue PaarOaKTUBHOCTU HA )XUBBIC OPraHU3MbI
733 OTkpeITHE TIPOTOHA M HeHTpoHa. Hyknonuast mozens siipa I'eizenbepra —
e MBanenko. 3apsaa aapa. Maccosoe unciio sapa. M3orornst
734 Anbda-pacriazi. OIEKTPOHHBIM W TO3UTPOHHBIA Oera-pacman. ['amma-
U3JTydeHHE. 3aKOH paJiOaKTHBHOIO paciaga
7.3 7.3.5 DHeprus cBsI3u HYKJIOHOB B sifipe. SnepHblie cuibl. JledekT Macch sapa
7.3.6 Snepubie peakiuu. JleneHne U CUHTES Saep
737 Snepubiii peaktop. TepmosiaepHblii cuHTe3. [IpoOmemMbl M IMEepCHEKTHBBI
SIIEPHON IHEPTETUKHU. JKOJIOTMYECKHUE ACTIEKTHI SIIEPHON SHEPTeTUKH
738 OnemeHTapHple 4acTHIBl. OTKphITHE TO3UTpoHA. DyHIaMEHTAIbHBIE
e B3aUMOJIEHCTBHS
73.9 TexHuueckre yCTpOHCTBA: JO3UMETP, Kamepa BunbcoHa, smepHbIi peakTop,
aTomHas 6boMba
7310 [Ipaktudeckne paboTel. MccmenoBanne TpeKoB dYacTHIl (IO TOTOBBIM
o dororpadpusam)
SJIEMEHTBI ACTPOOU3NKU
8.1 Bun 3Bé3mHoro Heba. Co3Be3mus, spKue 3BE3JBI, IUIAHETHI, UX BHIMMOE
IBIDKCHHE
8 8. Conneynas cucrema. [ImaneTsl 3eMHOW rpymmel. [LaHEeTHI-THTAHTEL U UX
' CITyTHUKH, KapJINKOBEIE TUIaHeThl. Maibie Tena COTHEYHOH CHCTEMBI
8.3 Comnnue, porochepa u atmocdepa. ConHedHAsT aKTUBHOCTD
8.4 Ucrounuk sneprun ConHua u 3BE31




Kopg

Ko
a3n§na NpPOBEPsIeMOro IIpoBepsieMble 3J1eMEeHThI CO/IePKAHNSA
P 3J1eMeHTa
3BE31BI, UX OCHOBHBIC XapaKTEPUCTHKHU: Macca, CBETHMMOCTb, paauyc,
8.5 TeMIIepaTypa, UX B3aMMOCBA3b. JlnarpaMMa «CHEeKTpasIbHBIN KIacc — CBETH-
MOCTbY». 3BE3AbI TJIaBHOH IMOCIEAOBATENbHOCTH. 3aBHCUMOCTh «Macca —
CBETUMOCTb)» ISl 3BE3/ ITIaBHOM 1TOCIEA0BATENBHOCTH
8.6 BuyTtpennee crpoenue 3BE3a. COBpeMEHHbIE MPEACTABICHUS O MPOUCXOXK-
JeHnd 1 3Boirory ColtHIa U 3BE3/1. DTarbl )KU3HU 3BE3]T
Mneunsiit Ilyte — Hama [Nanmaktuka. CnmpanbsHas cTpykrypa [amakTuxw,
8.7 pactpeneneHue 3BE3d, raza u neud. Ilomokenune n nprwxenue ConHIa
B ['anaktuke. [Tnockas u chepruyeckas moucucTeMsl [ anakTuku
8.8 Tunel ramaktuk. PagumoranmakTtiky W kBazapbl. UEpHBIE IBIPEI B sipax
' raJlakTHK
Bcenennas. Paciiupenue Beenennoii. 3akon Xa060ma. Paz0oeranue rajakTuk.
8.9 Bospact u pammyc Bcenennoit, Teopus bombmoro B3peiBa. Momens
«ropsueit Becenennoi». PenmkroBoe nznydenue
8.10 Macmtabnas  cTpykrypa BcenmeHHod. Meraranaktuka. HepeméHHbie
' POGIEMBI ACTPOHOMUH

IMPOBEPAEMBIE HA ETD 11O ®U3UKE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM IMTPOI'PAMMBI CPETHEI'O OBIIIEI'O OBPA3OBAHUS

npomff)(;;uemoro IIpoBepsiemble Tpeﬁosaﬂuml K IpeIMeTHBIM pe3yJbTaTaM 0CBOEHHSI OCHOBHOM
e o0pa3oBaTe/IbHOI MPOrpaMMbl CpeIHero 001Iero 00pa3oBaHusI

1 ChopMupoBaHHOCTH YMEHHH paclio3HaBaTh (PU3HUYECKHE SIBICHUS (IIPOLECCH) U OOBACHATH
MX Ha OCHOBE M3YYECHHBIX 3aKOHOB

5 Bnamenwe — ocHOBOmoOmaramUMH — (PU3WYECKUMH  TOHSATHSAMH W BEIMYMHAMH,
XapaKTePU3YIOIUMH (HU3HIECKIE TPOIECCHI
ChopMHpOBaHHOCTE YMEHHI TMPUMEHSTH 3aKOHBI KIIACCHIECKON MEXaHHUKH, MOICKYJISIPHOM
(U3MKH W TEPMOAWHAMUKH, DJIEKTPOIMHAMUKH, KBAaHTOBOM (M3WMKM JUIT aHalM3a |
OOBSICHEHUS SIBIICHUH MHUKPOMHpPA, MAKpPOMHpa W METaMupa, pa3iudaTh YCIOBHS (TPaHUIIEI,

3 0o0macTi) TPUMEHUMOCTH (U3WYECKUX 3aKOHOB, TIOHMMATh BCEOOIIMH  XapakTep
(yHIaMEHTANBHBIX 3aKOHOB MW OrPAaHUYCHHOCTh HCIIOIB30BAaHHUS YACTHBIX 3aKOHOB;
aHANM3UPOBaTh (PHU3WYECKUE TPOLECCH, WCIONB3Ysl OCHOBHBIC TIONOXKEHHS, 3aKOHBI
Y 3aKOHOMEPHOCTH

4 ChopMHUpOBaHHOCTS YMEHHSI Pa3IHyaTh YCIOBUS MPUMEHUMOCTH MoJeTel (PU3MISCKAX Tel
Y IIPOLIECCOB (SIBJICHUM)
CthopMHPOBaHHOCT, YMEHHUSI pelIaTh pacu€THBIC 3alJadd C SBHO 33JAaHHOM M HESBHO

° 3aJaHHON (PM3MYECKOH MOJENBI0: Ha OCHOBAHHWH aHAJIN3a YCIOBUS BHIOMpPATh (H3MUCCKHE




Kon
MPOBEPSIEMOT0
TpeOoBaHMS

ITpoBepsieMble TPEOOBAHUS K MPEAMETHBIM Pe3yJIbTaTaM OCBOEHUsI OCHOBHOM
o0pa3oBaTeJbLHOI MPOrPaMMBbI CPeTHEr0 001Iero 00pa3oBaHuUsI

MOJICTIM,  OTBEHaloIMe TPeOOBaHUSAM  3alaud, NPUMEHATh  (OPMYJNBI,  3aKOHHBI,
3aKOHOMEPHOCTH U MOCTYJIAThl (PU3MYECKHX TEOPHUil MPU HCIOIB30BAHUM MAaTEMaTHYECKHX
METOJIOB pELICHHs 3a7ad, MPOBOAUTH pAacdEThl HAa OCHOBAHUM HMEIOLMXCS JAHHBIX,
aQHAJM3UPOBAaTh PE3YyNbTaThl U KOPPEKTHPOBATh METOIBI PEIICHUS C YyYETOM IONYyYEHHBIX
pe3yIbTaTOB

Pemate kadecTBeHHBIC 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHUH M3 pa3HBIX pa3feNoB
IIKOJIBHOTO Kypca (M3MKM, a TakkKe MHTErpald 3HAaHWUN W3 JAPYTHX MPEAMETOB €c-
TECTBEHHOHAYYHOI'0 IIUKJIa: BEICTPaUBAaTh JIOTHYECKYIO LIETIOUKY pacCyKIE€HUI ¢ onopoi Ha
M3yUICHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NIECKHUE SIBICHUS

BHaZ[CHI/Ie OCHOBHBIMH MCTOAAMH HAYYHOI'O I1I03HAHHA, MHCHIOJIb3yEMbIMU B ¢)H3HKC:
IMPOBOJAUTDH MPAMBIC U KOCBECHHBIC U3MCPEHU (1)I/I3I/I‘IGCKI/IX BCJIIMYHH, BI)I6I/Ipa$I ONTUMAIbHBIA
CIOCO0 M3MEpPEHMsI M UCIONb3ys M3BECTHBIC METOJBI OICHKH MOTPEITHOCTEH H3MEpPeHUH,
IMPOBOJAUTL UCCIIEAOBAHUEC 3aBUCUMOCTEM (I)I/I3I/ILI€CKI/IX BCJIMYUH C UCIOJBb30BAHNUEM NPAMBIX
U3MEpECHUH, OOBSICHATH MONYyYCHHBIC PE3YNbTAaThl, UCHONB3YS (PU3HUECKUE TCOPHH, 3aKOHBI
U TOHSITHS, U JIeJIaTh BBIBOIBI; COOJIONATh MpaBmiia 0E30MacHOro TpyjAa MPH MPOBEICHUN
UCCIIEIOBaHUH B paMKaX y4eOHOrO OKCIEePUMEHTa U Yy4eOHO-HCCIIeOBATENbCKOM
JESITEIIPHOCTH € MCIOJIb30BaHHUEM U(POBBIX U3MEPUTENBHBIX YCTPOMCTB U JIAOOPaTOPHOTO
000pyIOBaHHUS

ChopMupoBaHHOCT, YMEHHI aHAM3UPOBATh M OIICHUBATH IIOCIEACTBUS OBITOBOH U
MIPOU3BOACTBEHHON AEATEIHHOCTU YETOBEKA, CBSI3AHHOW C (DM3MYECKMMH IPOIECCAaMH, C
HO3UIHAI 3KOJIOTHYECKOH 0e30IMacHOCTH; MIpe/ICTaBICHUN 0 palMoHaIBHOM
MIPUPONIOTIONB30BAHMY, a TaKke pa3yMHOM HCIHONB30BAaHUM IOCTIDKCHWH HAyKH U
TEXHOJOTHH JUIS TaNbHEHIIIET0 pa3BUTHI YETIOBEUECKOT0 O0MIeCTBA

OBnazieHNe pa3IMYHBIMU CIIOCOOaMH padoThl ¢ HHpOpPMALUEH (U3NIESCKOT0 CONEPIKAHUS C
WCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAI[MOHHBIX TEXHOJOIMH; pa3BUTHE YMEHUil
KPUTHYECKOT'0 aHAJIM3a 1 OL[CHKHU JIOCTOBEPHOCTH MOJIy4aeMoi HHPOpMAIIUH

10

ChopMupoBaHHOCTh YMEHHI TPUMEHSATh OCHOBOIOJATAIOIINE ACTPOHOMHYCCKUE TTOHSITHSA,
TEOPHH M 3aKOHBI JUIA aHAIH3a W OOBSICHEHHS (PU3NYCCKUX IPOIECCOB, MPOUCXOAIINX Ha
3BE3/1ax, B 3BE3NHBIX CHCTEMaX, B MEXKTATaKTHUECKOH Cpese; ABMIKEHUS HEOSCHBIX Tell,
IBOJIIOIMY 3BE311 U Beemennoit




INEPEYEHbD 3JIEMEHTOB COAEPXXAHUS, TIPOBEPSIEMbBIX HA EI'D 110 ®U3UKE

Kox Kox
pasjena/re  3jeMeH IIpoBepsieMblii 3J1eMEHT CONEPAKAHUS
MBI Ta
1 MEXAHUKA
1.1 KNHEMATHKA

111 Mexanuueckoe JBIKeHHEe. OTHOCHUTEILHOCTh MEXaHUYECKOTO JBHYKCHUS.
- Cucrema orcuéra

MarepuanbHas TOUKa.

Eé panmnyc-BekTop:
P2 )= (cle ) vl b =(2)),

TpaeKTOpIIA,

IIepeMeIleHIIe:

AF =7 () =7 (t) =1, -1, = x
= (Ax, Ay, Az),

1.1.2

Iy Tb.

CroxeHIe HE[JEMEI_I]EHIIfIZ

Ay =4, +47

1.1.3 | CkopocTh MaTepHaIbHON TOYKH:




Kon
pa3jaena/re
MbI

Kopg

3JIeMeH IIpoBepsieMblIii 3JIeMEHT COAePKAHUS
Ta
. AF .
v=— =T, =[U1_.U1_.U_].
At o T
Ax , . .
v, =—| =X/, aHANOTIYHO v, =V,, U.=Z,.
At o '
CIoKeHIe CKOpPOCTell: o, =0, + 0, -
Boluncnenue nepeMenieHys U yTd MaTepruaabHON TOUKH IIpU
OPSIMOJIMHEHHOM JIBIKCHHH BIOJb OCH X O rpadHKy 3aBUCUMOCTH Vy(t)
. . AD _,
VexropeHHe MaTepHanbHOI TOYKIL: 0 = — =u, = [a}, .a.
Af s '
1.1.4 Ay, N . -
a =—= =(u,),". aganormyso a, =(v, )’, a.=(v.) .
Af s r
PaBHOMEpHOE TIpSIMOTTMHEITHOE TBUKEHUE!
X(t)=x0+voxtx(t)=xo0+voxt
115
vx(t)—vOx=constvx(t)—vox=const
PaBHOYyCKOpEHHOE MTPSMOIIMHEWHOE IBIKEHUE:
x(f)=x, +uv,.t +——
vit)=v, +at
a, = const
116 i
2,2 _ 4 -
Uy, — Y, = =4, ['12 '11]
U - U'\
IIp1 IBIDKEHI B O{HOM HalPaBIeHHIH IyTh §= 1 2.7
1.1.7 | Co6omnoe nanenue. Y CKOpeHHE CBOOOJHOIO MaJEHHS.




Kon
pa3jaena/re
MbI

Kopg
3JIeMeH
TA

IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA

0 Xo {-

JIBukeHue Tena, OpOIIEHHOTO MO YITIOM 0 K TOPU30HTY:

[.ﬁ.‘{f} =x; +U,f=x, +tU,cosa-f

-
E F

gl . ot
v(t) =y, + U, t +JT =1, + Uysina - r—”T

v.(t)=v,, +gt=v,sina— gt

{ux (t)=u,, =v,cosu

1.1.8

KpuBonuneitnoe apmxenue. [[BuxeHne MaTeprHaIbHON TOYKU TTO
OKPYKHOCTH.

YrnoBas u AMHEWHAst CKOPOCTh TOUKU: V=ORV=wR .

[Ipu paBHOMEpPHOM JBIKEHHM TOYKH IO OKPYXHOCTH 0=2TT=2mvw=T21
=2nv . lleHTpOCTpeMUTENBLHOES YCKOpPEHHE TOYKH: anc=v2R=w2Rdauc=Rv2
=w2R . TlomHOE ycKOpEHUE MaTepraIbHOW TOUKH

1.1.9

TBépnoe temno. [locTynarensHOe U BpalaTeIbHOE ABUKEHHUE TBEPIOTO TENa

1.2

JTUHAMUKA

121

Wueprmanpapie cucrembl otrcuéra. [lepmerii 3axkon Herotona. [Ipuamm
OTHOCUTeNbHOCTH anunes

1.2.2

Macca Tena. [TnotHocTs BemectBa: p=mVp=Vm

1.2.3

Cuna. Ipunmun cynepnosunuu cun: FpaBHoneictB=F [+F2+... Fpasnoneiicrs=F1
+Fo+...

1.2.4

Bropoii 3akon HeloToHa: mis MatepuaibHoil Toukn B UCO FI=malFi=ma1
; Ap=FAtAp=FAt npu F=constF=const

125

‘p12 ‘EEI

Tpertuii 3akon HeroToHa 11 MaTepuanbHbIX Touek: F12=—F21F12=—F21




Kon Kon
pa3jiena/re  3jeMeH IIpoBepsieMblIii 3JIeMEHT COAePKAHUS
MbI Ta
3aKOH BCEMHPHOIO TATOTCHUS: CHIIBI MPUTSDKEHHS MEKIY TOYEUHBIMH
mMaccamu paBHbl F=GMIM2R2F=GR2mim> .
1.2.6 | Cuna tspkectr. IleHTp TSDKECTH Tesia. 3aBUCUMOCTE CUIIBI TSKECTH OT BBICOTHI
h Hax MOBEpXHOCTBIO IUIaHETHl paguycoM Ro: mg=GMm(R0+h)2mg=(Ro
+h)2GMm
1.2.7 | Cuna ynpyroctu. 3akon I'yka: Fx=—kxFx=—kx
Cuna tpenus. Cyxoe TpeHue.
128 Cuna tpenus ckonbxeHus:: Frp=puNFmp=uN .
Cuna tpenus nokosti: FTp<uNFrp<uN .
Koaddumment tpeHus
1.2.9 | Hasnenue: p=FLSp=SF.
1.3 CTATUKA
Tl
13.1 F
MOMEHT CHJIbI OTHOCHTEIBHO OCH BpAILCHHUS:
[M| = F1, rae | — nnedo cunst FF oTHOCHTENBHO OCH, MPOXO/sIeil uepes
to4ky O MeprneHAnKyIIpHO PUCYHKY
entp macc tena. LlenTp Macc cucTeMbl MaTepHATBHBIX TOUEK:
132 r"u.M.:mlrf+m2rf+...m1+m2+..fu.M.:m1+m2+...m1r1+m2r2+....
B oaropomHoM mose Tsokectr (g=const)(g=const) meHTp Macc Teaa coBagaeT
C €ro LEHTPOM TSDKECTH
VYcnosust paBaoBecus TBEporo tena B UCO:
M, +M,+...=0
133 | [Fi+Fy+...=0
1.3.4 | 3axon [lackams
1.3.5 | Jasienue B xuakoctu, nokosimeiicst B UCO: p=p0-+pghp=po+pgh
3akon Apxumena: FApx=—PpoirecHFApx=—Psuirecn ,
1.3.6 | ecmu teno u xuakocts mokositcs B UCO, To FApx=pgVBrITecHFApx=pg Vesirecu
VcnoBue muaBaHus TEN
14 3AKOHbI COXPAHEHUN S B MEXAHUKE
1.4.1 | UMnynbc MaTepHaabHOM TOYKH: p=Mvp=mv
1.4.2 | Umnynsc cuctemsl Ten: p=pI+p2+...p=pi+p2+...
3aKOH M3MEHEHHUS U COXPAHEHHSI HMITYIIbCA:
1.4.3 | B UCO Ap=A(p+p2+...)=F1BaemnAt+F2premnAt+... Ap=A(p1+p2

+.. .)=Fl puemnAt+ F2renmAt+...;




Kop Kopg
pa3jiena/re  3jeMeH IIpoBepsieMblIii 3JIeMEHT COAePKAHUS
MBI TA
B UCO , eciiu Ap=A(pT+p2+...)=0Ap=A(p1+p2+...)=0,
ecmu Fleuemn+F2Baens+.. =0F1suemn+F2snemn+...=0
PeakTuBHOE ABMKEHNE
.
.
At X
1.4.4
Pabota cumbl Ha MaJIoM TIepeMEICHUH
A= |.F| |.-i'-.f| -cos w=F, - Ax
—_—
a F
D
1.4.5 | MoOWHOCTS CUIIBL:
ecny 3a BpeMs AtAt paboTa CHIIBI H3MEHSIETCS Ha , TO MOIIIHOCTB CHUIBI
AA
P=—o =F-v-coso
.ﬁf Ar—d
Kunerndeckas sHeprus MaTepraibHON TOUKH: EkuH=mv22=p22mExus=2mv2
=2mp2
146 p .
3aKoH U3MEHECHUS KHHETHUECKON SHEPTUU CHCTEMBI MaTEPHAILHBIX TOUYCK:
B UCO AExun = A1+ A2 + ...
[ToTreHnanbHas SHEPTHs:
st moreHmuanbHbIX el Al12=Elnorenu—E2noreani—=AEnorenud12=FEnorenu
_EZHOTeHu_:AEHOTeHu .
1.4.7

[NoTennmansHas 3Heprust MaTepHaIbHON TOYKH B OJHOPOIHOM I10JIe
TspkecTH: EnoreHn=mghEnorenu=mgh .
IoTeHnmanpHas 3Heprust ynpyro ne¢opMrpoBaHHOro




Kon
pa3jaena/re
MbI

Kopg
3JIeMeH
TA

IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA

tena: EnoreHn=kx22 Enorenu=2kx2

1.4.8

3aKOH U3MEHEHHS U COXpaHCHUA MeXaHUYeCKON OHEPIruu:

Euex = Essn  Enoresn.
B IICO AE,ex = Agcex HEMOTSHIL CHI
B IICO AE,:x =0, eClIH Agcex remoresm. cax = 0

1.5

MEXAHUWYECKHNE KOJIEBAHI 11 BOJIHBI

151

l"apmonnyeckre KonebaHuss MaTepUaNbHOW TOYKH. AMIUIMTYAA U (aza Koje-
Oanwnii. Kunematnueckoe onmcanue:
x(f) = Asin| @t +o, ).

v () =x/.

a(f)=(v,), =—o'x(f) =a +o'x=0,

IJIe X - CMEIICHUE U3 paBHOBECHSI.
JnrHammdeckoe onucanne: max=—kx,max=—kx, roe k=mwn2k=maw2. J10
3HaunT, 9T0 FX=—kxX.Fx=—kXx.

DHepreTuyecKoe onucaHue (3aKOH COXpPaHEHUsSI MEXaHUYECKOW YHEPTUH ):

H&'J:_i_h; my_ kA

2 2 2 2

CBsi3b  aMIUTUTYABl  KOJNEOAaHWH  CMEIIeHHs  MAaTepHAIbHOM  TOYKH
C aMIUTUTYIaMH KoJieOaHuH €€ CKOPOCTH M YCKOPCHHUS:

Upee =04, a_ =04

152

[Tepron u yacToTa KoneOaHwii:

[Tepron MaJIbIX CBOOOJHBIX KOJEOAHMH MATEMAaTHIECKOTO MasITHUKA:

T=2?EJI
g

[eprox cBOOOIHBIX KONEOAHNH MIPY>KUHHOTO MAsITHHUKA!

m
T=2m|—

153

BLIHY)KZ[CHHI)IG konebanus. Pesonanc. Pe3onancuas KpuBas
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pa3jiena/re  3jeMeH IIpoBepsieMblIii 3JIeMEHT COAePKAHUS
MBI Ta

IMonepeunbie W TPOAObHBIE BOJHBL. CKOPOCTH PACIPOCTPAHEHHS M UIHHA
BONHEL: A=vT=vvA=vT=vv
154

WnTepdepennust u nudpakiys BOIH

1.5.5 | 3Byk. CkopocTb 3ByKa

2 MOJIEKYJISIPHASI ®U3UKA. TEPMO/IMHAMUKA

2.1 MOJIEKYJISIPHA ST ®U3UKA

Mopenn  crpoeHust ra3oB, okuAkocted W TBEpABIX Ten.  Ilycth
TepMOIUHAMUYECKass cucTtema (Teno) cocToMT M3 N OZMHAKOBBIX MOJEKYI.
2.1.1 | Torma komuyectBO BemectBa V=NNA=mpv=NaN=um ,

rae NANa — ducino ABorajapo, M— macca CHUCTeMBI (Tena), W — MOJSpHAs
Macca BEIIeCTBa

2.1.2 | TermoBoe NBUKEHHE ATOMOB U MOJICKYJI BEIIECTBA

2.1.3 | B3aumoneiicTBre YacTUI] BEIECTBA

2.1.4 | Inddysus. bpoyHoBckoe aBrxKeHNE

2.1.5 | Mogens uneansHoro raza 8 MKT

CBsi3b  MEXIy JaBICHHEM W  CpeIHEH  KHHETHYEeCKOHM  JSHepruei
MOCTYIATEIEHOTO TEIUIOBOT'O JIBMYKEHHUST MOJICKYJT MICAIbHOTO raza (OCHOBHOE

ypaBHeHue MKT):
R e "'m,;v:‘I_Zn £
216 | PE3MdW =30 | = 37 e

rzie Mo — Macca onxHoi Moiekyibl, N=NVn=VN - xoHIIeHTpaI¥s MOJIEKYJ

2.1.7 | AbcomotHas Temmeparypa: T =t +273K

Csi3p  Temmeparypbl Ta3a CcO CpedHeW KHUHETHYECKOM JHeprueu
MTOCTYNATENFHOTO TEIIOBOTO JBIKEHHS €r0 MOJIEKYIL:

— (mp*) 3
218 | &ma=| | =5 KT

TOOeTT

k2

4

2.1.9 | YpaBuenwne p = nkT

2.1.10 | Mogens uiealIbHOrO Ta3a B TEPMOJAMHAMUKE:
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(VpapHeHHe Merzemeera — KianeHpoHa
| BEIpeCKeHHe 1 BHYTPeHHEH SHepIHH
VpaBueHne MeHzueneeBa — KianeiipoHa (IIpHMeHHMBIE
JAINCH):
pRT

pV = %RT — vRT = NKT, p=t

BripaxeHile 18 BHyTpeHHell 3Hepriil 0IHOATOMHOIO ILIe:
rasa (IpIMeHIMEbIe QOPMET 3aIIcH):

L‘=%1IRT=%N}'CT =3 M BT e, T= %pV

2

2.1.11

3akoH JlanbToHA JUIsl TaBIEHUSI CMECH Pa3peKEHHBIX Ta30B:
p=pl+p2+...p=p1tp2+...

2.1.12

W3zonporecchl B pa3pekeHHOM ra3e ¢ NOCTOSIHHBIM drcioM Monekya N (¢ mo-
CTOSIHHBIM KOJINYECTBOM BEIIECTBA V):

uzorepma (T = const): pV = const,

uzoxopa (V = const): pT=constTp=const ,

u3obapa (p = const): VT=constTV=const.

I'pacdmaeckoe npencrapnenne u3omnporiecco Ha pV-, pT- u VT- qnarpammax.
OObeaMHeHHBIN ra30BbIi 3akoH: PV T=constTpV=const

IS TTIOCTOSIHHOI'O KOJIMUECTBA BEIIESCTBA V.

2.1.13

Haceimennple W HeHachlleHHBIE Maphl. KadecTBeHHass 3aBHCHMOCTH
IUIOTHOCTH ¥ JABJIEHWS HACHIIIEHHOTO Tapa OT TEMIIepaTyphl, UX
HE3aBHCUMOCTh OT 00bEMa HACKIIIIEHHOT'O ITapa

2.1.14

BnaxnocTth Bo3myxa.
OtHOcHUTENBHAS
BraxHocThb: ¢=prapa(T)pHaceimapa(T)=pnapa(T)puacemimnapa(T)@=puacsmm

apa( T) pnapa( T) :pHacmmnapa( T) pnapa( T)

2.1.15

H3menenue arperaTHbIxX COCTOSIHU I BeIlIECTBA! HCTIApEHHE

1 KOHACHCAIIHU, KUIICHUC KU JIKOCTHU

2.1.16

H3menenue arperaTHbIX COCTOSIHU I BCIICCTBA: IJIaBJICHHUC
" KpUCTaJJIN3alns

2.1.17

[IpeobpazoBanue SHEPrUU B (Ha30BBIX IEPEXOIaxX
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pa3jiena/re  3jeMeH IIpoBepsieMblIii 3JIeMEHT COAePKAHUS
MBI Ta
2.2 TEPMOJAMHAMUKA
2.2.1 | TennmoBoe paBHOBECHE U TEMIIEPATYypa
2.2.2 | BHyTpeHHss SHeprus
293 Tenmonepenaua  kak ~ crmoco0  M3MEHEHHs  BHYIPEHHEW  BHeEpruu
o 0e3 coBepiiieHus padoTel. KOHBEKIHS, TEIIONPOBOAHOCTD, U3TyYCHHE
oy KonunuecTBo TemnoTs!.
o V enbHas TEMIoéMKOCTh BemecTsa ¢: Q=cmATQ=cmAT
VY aenpHas TeruioTa napoodpaszoBanus L: Q = Lm.
2.2.5 | YaenbHas Teriora miaBneHus A: Q = Am.
YaenbHas TerIoTa cropanus Torumaa g: Q = gm
226 OnemenTapHas padora B TepMoanHamMuke: A=pAVA=pAV.
o Beruucienne paboTsl 1o rpaduky npoiecca Ha pV-auarpaMme
[Tepoiit 3axon TepmommHaMuku: Q12=AU12+A12=(U2—-U1)+A12Q12=AU12
2.2.7 | +A1=(U2—Ur)+Ar2
Amnabara: Q12=0=A12=(U1-U2)=AU12Q12=0=A12=(U1—U2)=AU12
2.2.8 | Bropoit 3akoH TepmonuHaMuku. HeobpaTumele mponecch
[Mpuntumner neiictBus TeroBbix MammH. KITJI:
T] _ ASELLH:K:I‘[ _ QHM’F _|QXCJT| _1 |Qxcn|
2.2.9 - - -
Quarp Qua.rp Quup
Maxkcumanbnoe 3nauenne KITJI. Hukn Kapno:
Torpy — Tsa T
2210 | max 1 = Mgy, = —————— =12
) Y T g
2.2.11 | YpaBHenwue terioBoro 6ananca: Q1+Q2+Q3+...=0Q1+Q2+Q3+...=0
3 SJIEKTPOAMHAMUKA
3.1 SJIEKTPUYECKOE I10JIE
OnexTpu3anss Tenl W e€  TPOSBIEHUSA.  DIEKTPUYECKUH  3apsi.
3.1.1 | [Ba BHJIA 3apsja. DneMeHTapHBIH IEKTPUYCCKHHA 3apsiI.
3aKoH COXpaHEHHUs IEKTPUIECKOTO 3apsiaa
Bzaunmonetictue 3apsnoB. Toueunsie 3apsapl. 3akoH KymoHa:
B OJJHOPOTHOM BEIIECTBE C TUIIICKTPHUCCKOMN MPOHUIIAEMOCTBIO £€
312 F=k@1'|‘3’: __ 1 4,
£ dmeg, 1
3.1.3 | Dmekrpuueckoe moie. Ero neficTBre Ha SIEKTPUIECKUE 3apsIbD
Hanpsok€HHOCTB 25eKTprudeckoro nons: E=FqupoOubiii E=gnposuiF .
3.1.4 | Tlone Toueunoro 3apsaa: Er=kqr2Er=kr2q ,

onHOpoHOE Nonte: E=const.E=const.
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KapTuss! uHMiA Hanps>KEHHOCTY 3TUX I10JIEH

3.15

[ToTeHIMaNBHOCTD AIEKTPOCTATUYECKOTO MOJIS.

Pasnocts moteHrmanoB u Hanpsokenue: Al2=q(¢1-¢p2)=—qAPp=qU.A12=q(p1
—¢p2)=—qAp=qU.

[ToreHuunanbHast SHEPrus 3apsa B JIeKTpocTaTndeckoM none: W=qdW=qao,
A=—AWA=—AW

[Torenmuan syekTpocTaTuaeckoro noius: o=Wqp=qW
CBsi3b HaNPsDKEHHOCTH MO M PA3HOCTH TMOTEHIUAJIOB JJISl OJHOPOIHOIO
anekrpoctatryeckoro nojis: U= Ed

3.16

[puaIMT CYTIEPIIO3HUIUH SIIEKTPUYECKUX
noneit: EEE1+E2+...,0=¢1+02+... E=E1+E2+...,p=p1+p2+...

3.1.7

[IpoBOAHUKH B 3JEKTPOCTATUYECKOM IIOJIE.
YcnoBue paBHOBECHS 3apsiioB: BHyTpH npoBoaHuka E1L=0E1=0 , BHyTpHu 1 Ha
MTOBEPXHOCTHU IIPOBOAHMKA ( = CONSt

3.18

Jusnextpuku B ANEKTPOCTATUYECKOM ToJie. Jwanexrpudeckas
[IPOHUIIAEMOCTH BEIIECTBA €

3.1.9

Konpgencarop. DnekrpoéMkocTh kKoHAeHcaTopa: C=qUC=Ugq .
DneKTpoEMKOCTH MmIockoro konaeHcatopa: C=ge0Sd=eC0C=desoS=¢£Co

3.1.10

[TapannensHOE coemuHeHNE

KoHzaeHcaropon: q=ql+q2+...,Ul1=U2=...,Cnapann—C1+C2+...q=q1+q2+...,U1
=U2=...,Crapan—C1+C2+...

[locnenoBaTensHOE COeNMHEHNE KOHICHCATOPOB!
U=U1+U2...,q1=q2=...,1Cnocn=1C1+1C2+...U=U1+Uz2...,q1=q2=...,Cnocn1=C11
+C21+...

3.1.11

OHeprus 3apsbkeHHOro konuaeHcaropa: We=qU2=CU22=q22CW:=2qU=2CU>
=2Cq2

3.2

3AKOHBI [IOCTOAHHOI'O TOKA

3.2.1

Cuiia Toka:

=24

At Ar—l)

IlocrossauBIN TOK: I = const
Jns moctostHHOrO TOKA = It

3.2.2

Y cnoBus CymecTBOBAHMUS DIEKTPUIECKOTO TOKA.
Hanpsoxenne U u D/1C E

3.23

3axoH Oma i yyactka uenu: I=URI=RU

3.24

9J'ICKTpI/I‘ICCKOC COIMPOTHUBJICHUE. 3aBUCHMOCTD COITPOTUBJICHUA OAHOPOAHOI'O
OpoBOJHHUKA OT €ro IMHbI ©W CCUCHUA. Y nenbHoe COIMPOTHUBJICHUC
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BeectBa. R=pISR=pSI
325 Ucrounnku Toka. DJ]C ucrounuka toka: E=ActoponHuxcuiqE=gAcroponmuxciun
o BHyTpeHHee CONpOTHRIICHIE HCTOYHUKA TOKA
3akoH Owma g momHOM  (3aMKHYTOM) — 3iekTpuyeckod — memu: E
= IR + Ir, orkyna I=ERrI=RrE
E.r
3.2.6 e R
[MapannenbHOEe COETMHEHNUE TPOBOAHUKOB:
327 I=li+2+...,U1=U2=..,, 1RHapaJ'IJ'I:1Rl+1R2+...Rnapann1:Rll+R21+... .
o ITocre10BaTeNbHOE COETMHEHNE TPOBOIHUKOB:
U=U1+U2+ .., l1=12=.., Roocn=R1+R2+...Ruocr=R1+R2+...
Pabora snexrprueckoro Toka: A = [Ut.
3.2.8 | 3akon xoynsa — Jleana: Q=12RtQ=12Rt .
Ha pesucrope R:Q=A=12Rt=1Ut=U2RtR:Q=A=12Rt=IUt=RU2t
MOUTHOCTD AIMEKTPHUIECKOTO TOKA!
Ad .
P=— =1IU
Az Ar—d
TernnoBast MOIITHOCTb, BEIICISIEMast HA PE3UCTOPE:
2
215U r
P=IPR=——=]U
3.2.9 R
MoIHOoCTE HCTOYHHKA TOKA':
AA
_ CT. CHOT R )
SV
Ar—)
CBOOOIHBIC HOCHTEIH 3JICKTPHYCCKUX 3apsAI0B B MPOBOTHUKAX. MeXaHU3MBI
3.2.10 | mpoBOIMMOCTH TBEPABIX METAIJIOB, PACTBOPOB U PACILJIABOB 3JICKTPOJIMTOB,
ra3os. [lonynpoBogauku. 11omynpoBOTHUKOBBIN U0
3.3 MATHUTHOE I10JIE
MexaHndeckoe B3aUMOACWCTBHE MAarHuToB. MarnutHoe mone. Bexrtop
MAarHUTHOH WHIYKOAW. [TpuHImn CYTIEPIIO3UIINH MarHUTHBIX
3.3.1 | momneii: B=B1+B2+...B=B1+B2+...
JIMHMY MHIYKIIMA MarHUTHOTO mons. KapTuHa JTMHUNA MHIYKIUH MarHUTHOTO
TT0JIs1 TIOJIOCOBOT'O M ITOJIKOBOOOPA3HOT'0 MOCTOSHHBIX MATHUTOB
3.3.2 | OmeiT Dpcrena. MarHuTHOE TIoJie MPOBOJHHMKA C TOKOM. KapTuHa JTWUHUIMA
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MbI Ta
MHAYKIIMA MarHUTHOTO TOJS JUIMHHOIO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO
KOITBIICBOTO MPOBOJIHUKA, KaTYIIKH
C TOKOM
333 Cua Amriepa, e€ HanpaBienue u BenuunHa: FA=IBlsinaFa=IBlsina , e o —
h YTOJI MEX1y HATIPaBJIEHUEM MIPOBOHKKA U BeKTOpoM BB
Cuna Jlopeniia, e€ nanpasnenue u Benuuuna: FJlop=|qlvBsinaFnop=|qlvBsina
3.3.4 | rae a — yron Mexay BekTopamu Vv ¥ BB . J[BuKeHHE 3apSKEHHOM YacTHIIbI
B OJIHOPOJITHOM MarHUTHOM TIOJIE
3.4 DJIEKTPOMATHUTHAS UHAVKIINSA
ITorok BekTopa MarHuTHON MHAYKINMH: P=BnS=BScosa®=BnS=BScosa
g | B
n / B
a
34.1
3.4.2 | SBnenue snekrpomarauTHOW HHAYKINK. DJ1C MHIYKIIHHA
3aKoH snekTpoMarHuTHON nHAYKIu dapazes:
AD
3.4.3 E - =’
At f
A
‘1\3 |n'
X
d v
/
3.4.4

DJIC MHAYKIUU B IPIMOM TIPOBOJHHKE JTHHOM |, IBMKyIEMCS CO
ckopoctbio Vv (VLI)(vL]) B 01HOPOIHOM MarHUTHOM

morne B: |Eil=BlvcosalEil=Blvcosa

, TJIE 0, — YTOll MeK/y BEKTOpoM B 1 HOpMasbio N K IJI0CKOCTH, B KOTOPOi
nexat Bektopsl [uvluv ; ecniu I LL BB, u v 1o |Ei|=BIV|Ei|=Blv
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3.4.5 | IIpaBuio Jlenma
WunyktuBHoCTh: L=®IL=[D , umm © = LI
Camounnykuust. 91C caMOMHTyKIIUHU:
3.4.6 AT
E,=-L2| =-II
1-_-'::
3.4.7 | DHeprust MarHUTHOTO 1OJIS KaTymKu ¢ TokoM: WL=LI22WL=2LI>
3.5 QJIEKTPOMAT'HUTHBIE KOJIEBAHIW A U BOJIHBI
KonebatenbHblii KOHTYp. CBOOOAHBIE DIIEKTPOMATHUTHBIE KONEOAHUS B
ujieaTbHOM KoJeOaTeIbHOM KOHTYPE:
Qo . P %
|G 1) =G g S0 €7+ Dy )
| . .
351 1., . r p ) / )
LII_ t|=q, =g, cos|wt+q,|=1__ cos|of+q,]
®opmyna Tomcona: T=2aL.CT=2rLC , otkyna o=2nT=1LCw=T2n=LC1 .
CBs3p aMIUIMTYZABI 3apsia KOHAEHCATOpa C aMIUTUTYIOH CHUIBI TOKa IpPU
CBOOONHBIX 3JCKTPOMAarHUTHBIX KOJECOAHHWAX B HICATHHOM KOJI€0AaTEIEHOM
KOHTYpeE:
_ I:I'l'l.l?&
qmax -
LY
3aKoH COXpaHEHUs SHEPTUHU B HACATEHOM KOIeOaTeTbHOM KOHTYpe:
3.5.2
3.5.3 | BeiHyx/IeHHBIC DIIEKTPOMAarHUTHEIE KoeOaHus. Pe3onanc
[Tepemennsiid Tok. [IponM3BOACTBO, Tiepeaada U MOTPEOICHUE DIICKTPUICCKON
SHEPruu
354 | CU° LI° _CU°,, LI, _ .
2 2 2
355 CBolicTBa 9JIEKTPOMAarHUTHBIX BOJH. B3auMHasi OpHEHTAIMsI BEKTOPOB
e B DIIEKTPOMAarHUTHO# BosHe B Bakyyme: E1BILCELBLc
356 [Ikama »MEKTPOMATHUTHBIX BONH. [IpuMeHeHWE AIEKTPOMATHUTHBIX BOIH
o B TEXHHKE U OBITY
3.6 OIITHKA
3.6.1 | IIpsimonmHeliHOE pacmpocTpaHEHHE CBeTa B OJHOPOINHON cpenme. TodedHbIit
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ncrouHuk. Jlyu ceera
3aKoHBI OTpaXKeHUs cBeTa. a=Pa=f
3.6.2
3.6.3 | [HoctpoeHne n3o0paskeHU B MIOCKOM 3€pKae
3aKoHBI IPETIOMIICHHS CBETA.
[penomiienne cBera: nlsina=n2sinf.nisina=nzsinf. .
AOCOIIOTHBIH MTOKa3aTeNb MPEIOMIICHHUS: Na0C=CVNa6c=VC .
OTHOCUTENBHBIN TIOKA3aTeNb peIoMIIeHUs: NoTH=n2nl=v1v2nom=nin2=vav1
"
oL
3.6.4
)
Xop myueit B pu3Me.
\"1 = \'2 - .”1}.1 = .”2}.2
CooTHOIICHWE YacTOT H COOTHOIICHWE [UIMH BOJMH TIPH  IIEpPEeXoje
MOHOXPOMAaTHUYECKOTO CBETA Uepe3 TPAHHUILy paszera IBYX ONTHYECKHX CPE.:
Hy<Hy )
4=
3.6.5 o n
ITonHOE BHYTpEHHEE OTpaKEHUE.
IIpenenbHbII yromn MIOJIHOTO BHYTPEHHETO
orpaxeHwst: Sinamp=1nora=n2nlSinaup=norml=nin2
Cobmparomue W paccemBamonie JUH3BL. ToHKas JsmH3a. DOKycHOe
3.6.6 | paccrosiHHe M onTHYECKas cuiia TOHKOH JinH3bl: D=1FD=F1
36.7 ®opmyna Torkoit auu3el:  1d+1f=1Fd1+f1=F1

VBenuuenue, ngaBaemoe nuH30i: ['=hH=|fl[d['=Hh=d|f|
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F\ h

f

k3

B cnyuae paccenBartorieit TMH3bI:

3.6.8

D<0=F=1D>0,D<0=F=D1>0,

I'=hH=|f|d<1I'=Hh=d|fI<1

Xon dydva, TMPOIICAUIETO JIMH3Y IOA IPOM3BOJIBHBIM YITIOM K €€ TJIaBHOU
ontrueckoil ocu. IlocTpoeHme wu300paKCHUH TOYKM M OTpe3Ka MpPAMOI
B COOMPAIOIMINX U PACCEHBAIONINX JIMH3aX U UX CHCTEMax

3.6.9

dotoanmapaT KaK ONTHYECKUH mprodop. ['71a3 Kak onTHUecKas cucTeMa

3.6.

WuTtepdepennus cBera. KorepeHTHbIe HMCTOYHUKH. YCIOBUS HaOIIOJCHUS
MaKCHMyMOB ¥ MHHHUMYMOB B HHTEp(PEPCHIINOHHON KapTHHE OT JBYX
cHH(]A3HBIX KOTEPEHTHBIX HCTOUHUKOB!

MAaKCIIMYMET — A=2m

MITHIIMYMET — A=(2m+1)=, m=0,£1,£2,+3, ..

3.6.11

Hdudpakuus cBeta. ludpaknuonnas pemérka. YcloBue HaOIOICHUS
[JIABHBIX MaKCHMyMOB IPH HOPMAIbHOM MAaJCHUH MOHOXPOMATHYECKOTO
CBeTa C JUTHHOW BOJIHBI A Ha pemérky ¢ neproaom d:
dsingm=mA,m=0,+/—1,+/—2,+/-3,...dsingm=mA,m=0,+/—1,+/-2,+/-3,...

3.6.12

Hucnepcus ceera

KBAHTOBA ®U3NKA

4.1

KOPITYCKVJISIPHO-BOJIHOBOM IV AJIN3M

411

I'umoreza M. Ilnanka o kBanTax. ®opmysna [Tnanka: E = hy

412

®doronsl. JHeprus Gorona: E=hv=hcA=pcE=hv=Ahc=pc .
Nmmynse dortona: p=Ec=hvc=hAp=cE=chv=Ah

413

doroarhdext. Ompiter A.I'. CroneToBa. 3akoHbI PpoToddhderTa

41.4

VYpaBHeHne DiHIITeHHA 11T oTodPdeKTa:
Edorona=Apsixona+Ekuamax, Edorona=ABbIX0a+Exunmax,
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rrae , Eporona=hv=hc\,Eporona=hv=Ahc, Apbixoma=hvkp=hcAkpAssixona=hVip
:AkphC

Exummax=mv2max2=eU3anExunmax=2mv2max=eUsan

415

JlaBieHue cBeTa.
JlaBieHue cBeTa Ha MOJHOCTHIO OTPAXKAOIIYI0 MMOBEPXHOCTh M HA TIOJTHOCTBHIO
MOTJIONIAONIYIO TTIOBEPXHOCTh

4.2

OU3UKA ATOMA

4.2.1

IInanerapHas MoJenb aToMa

422

Iocrynats! bopa. M3mydenne u noriomeHue GOTOHOB IPH MEPEXOE aTOMa C
OJHOI'0 YPOBHsI SHEPTUU Ha APYTOil:

hv _ e _ [E, —E

mr - s
“mm

m |

4.2.3

JluneituaTbie CIEKTPHI.
CriexTp ypoBHEH 3HEPTHH aTOMa BOJIOPO/A:

— 13,638
p _C136B

. , =123, _.

i

Iy

4.3

OU3UKA ATOMHOI'O AJIPA

431

Hyxionnast mogens simpa ['eitzendepra — MBanenko. 3apsan sapa. MaccoBoe
yucno siapa. M3zoromnst

432

PagnoakTnBHOCTE.
Anbda-pacra:

A A4 4
-X—> Y+ ,He

bera-pacnan.
DNEeKTPOHHBIN B-pacha:

A A [ J——
s X—=> Y+ je+v,

[TosuTpoHHBIH B-pacma:

A A 0= o,
X750 + jE TV,

l'amma-u3nydenue




Kon Kon
pa3jiena/re  3jeMeH IIpoBepsieMblIii 3JIeMEHT COAePKAHUS
MBI Ta

3akon paguoaktusHOro pacnaga: N(t)=NO+2—tTN(t)=No*2r .
4.3.3 | Ilycts M — Macca paauoakTHBHOrO BemiectBa. Torma m(t)=m0*2—tTm(t)=mo
*27¢

4.3.4 | Slnepuble peakuuu. Jlenenue u cUHTE3 sAAEp

YYEBHO-METOJAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YHEHUKA

* @usuka 10-11 I'.5I.Mskumes, b.b.byxoBues, kiiacuueckuit kypc Mocksa

«ITpocsemenue» 2019.

METOANYECKHUE MATEPUAJIbI JISA YUUTEJISA
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege ®UITN

https://myschool.edu.ru/ Most mkosa

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET




https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege ®UIIN

https://myschool.edu.ru/ Mos mkosa
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