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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE CpeIHEro OoOIIero oO0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IOJOKEHUU U TpeOOBaHUU K pe3ysibTaTaM OCBOCHUS
OCHOBHOHM 0OpazoBareiabHON mporpammsl, npenacrapieHHbix B PI'OC COO, a
Takxke ¢ yu€ToM (enepanbHOi paboueit mporpaMmbl BociuTanus U Konneniuu
npenojaBaHus  ydyeOHoro mnpeaMera «®Puszmka» B 00pa3oBaTENbHBIX
opraumsaiusax  Poccuiickon — ®enepauuy,  peaM3yIOIIUX  OCHOBHBIC
oOpa3oBaTeIbHbIE IPOTPAMMBI.

[Iporpamma 1o ¢Qu3uke omnpenenser o0A3aTENbHOE MPEAMETHOE
COJIEp’KaHME, YCTAHABIMBAET PEKOMEHIYEMYIO MOCIEA0BATENBHOCTD U3YUEHUS
TEM U pa3esioB y4yeOHOro mpeamMera C Y4YETOM MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKH Yy4yeOHOTO TMpolecca, BO3PACTHBIX
ocobeHHoctel oOyvaromuxcd. [Iporpamma no ¢usuke Aa€t nmpeacTaBieHUE O
HEesAX, CoJAepKaHuM, OOIel cTparerun OOy4eHUs, BOCHUTAHUS M Pa3BUTHUS
oOydaromuxcs cpelcTBaMu ydyeOHoro npeamera «@Du3uka» Ha yriayoJaéHHOM
YPOBHE.

N3yuenue kypca Qusuku yriayOa€HHOTO YPOBHS IMO3BOJISIET peajn30BaTh
3aauyu MpoeCcCUOHANBHON OpPUEHTAIlMU, HAMpaBJICEHO Ha CO3JaHUE YCJIOBUIA
JUISL TIPOSIBJIEHUSI CBOMX HWHTEJUICKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEH
KOKJIBIM  OOYy4arolmMMCsl, KOTOpPbI€ HEOOXOIUMBI  JJIi  TPOJOHKCHUS
oOpa3oBaHHs B OpraHM3alusx MpOoPEecCHOHAIBHOrO 00pa3oBaHus IO
Pa3IUYHBIM (DU3UKO-TEXHHUUYECCKUM U MHKCHEPHBIM CTIEIIUATBLHOCTSIM.

B mnporpamme mno ¢Qusuke omnpeaensroTcs IUIAaHUPYEMbIE pe3ylIbTaThl
OCBOGHHS Kypca (U3MKM Ha YpOBHE CpeaHero ooOiero oOpa30BaHUsA:
JUYHOCTHBIE, METanpeIMeTHbIe, NpeaMeTHbIe (Ha YriIyOJEHHOM YpOBHE).
Hayuyno-meTomonmornueckoii  OCHOBOW  1isi  pa3paboOTKu  TpeOoBaHUU K
JUYHOCTHBIM, METANpPEIMETHBIM U TPEIMETHBIM pe3yJbTaTaM 00ydarouiuxcs,
OCBOHUBIIMX MPOrpaMMy Mo (U3MKe Ha YpOBHE CPEIHEro OOIIero oOpa3oBaHUs
Ha YIIIyOJIEHHOM YPOBHE, SBIISAETCS CUCTEMHO-IESTEIbHOCTHBIN TTOIXO/I.

[Iporpamma no gu3uke BKIIOYALT:

IUTAHUPYEMBIE PEe3yJIbTaThl OCBOCHHS Kypca (U3MKH Ha YIIIyOJIEHHOM
ypOBHE, B TOM YHMCJI€ MPEIMETHBIE Pe3yIbTaThI 10 ToJaM 00y4eHHUS;

cozepkanue yuyeoHoro npeamera «Pusnka» Mo rojgaM o0ydeHusl.

[Iporpamma 1o ¢u3nKe HMEET NPUMEPHBIM XapaKTep U MOXKET OBITh
UCIIOJIb30BaHa YUUTENSIMU (U3HUKH JJI COCTABICHUSI CBOUX PA0OUYUX MPOTPAMM.

[Iporpamma 1o ¢u3HKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTEIICH
U TMPEAOCTABISET BO3MOXKHOCTH [JIl PEATU3ALMU PA3TUUYHBIX METOIUYECKHUX
MOJIXOJIOB K TPENojaBaHui0 (HU3MKHU Ha YTrIyOJIEHHOM YPOBHE IMPH YCIOBHUH
COXpaHEHHS 00S3aTEIBHON YaCTH COJEPIKaHUS Kypca.

du3rka Kak Hayka O HamOoJsiee OOIMMX 3aKOHAX MPUPOJIbI, BHICTYIMAs B
KauyecTBe Y4YeOHOTO NpeJMeTa B IIKOJIE, BHOCHUT CYIIECTBEHHbIH BKIJAA B
cucteMy 3HaHUW 00 okpyxawonem wupe. IlkonbHBIM Kypc QuU3NKH —
CUCTEMOOOPA3YIOMMI  JUISI  €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEAMETOB,
MOCKOJIbKY (DM3MYECKUEe 3aKOHBI JIe)KaT B OCHOBE IMPOIECCOB U SIBJICHUM,
M3y4aeMbIX XUMHEH, Owmoisiorueit, usnmueckoil reorpadueii U acTpPOHOMHUCH.
Hcnonp3oBanue W aKTHBHOE NpPUMEHEHHE (DU3UYECKUX 3HAHUU OMPEaesniio
xapakTep u OypHOE pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTUH B cdepe
SHEPIreTUKHU, TPAHCIIOPTA, OCBOCHUSI KOCMOCA, TIOJIYYeHHUSI HOBBIX MaTEPHUAJIOB C
3aJlaHHBIMU CBOMcCTBaMH. M3ydyeHue (uU3UKM BHOCUT OCHOBHOM BKIJIAaJ B
dbopMupOBaHUE €CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydaromerocsi, B



(¢opMHupOBaHME yMEHUM TPUMEHATh HAy4YHbII METOJ TO3HAHUSA MpuU
BBINIOJIHEHUH UMH Y4€OHBIX HCCIEOBaHUN.

B ocHOBy kypca ¢u3NKku Ha YpOBHE CpeaHero oOuiero oOpa3oBaHUs
MOJIOKEH Psi HMJEH, KOTOpble MOXHO paccMaTpuBaTh Kak MPUHLHUIBI €ro
ITOCTPOCHHUS.

Hoea uyenrocmuocmu. B cOOTBETCTBUU C HEW KypC SIBISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET
KaK BOMPOCHI KJIIACCUUECKOW, TaK U COBPEMEHHOUN (PU3UKHU.

Hoea zenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepual Kypca (U3HKU
o0beUHEH BOKPYr ¢u3nueckux Teopuil. Benymmm B Kypce sBisercs
(opMHpoOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€pUH, BEUIECTBE U
noJe.

Hoea cymanumapuzayuu. E€ peanuzanms NpeanosiaracT UCIoOJIb30BaHUE
I'YMaHUTApHOTO MOTEHIHada (PU3NYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHUS
¢u3uku Cc pa3BUTMEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoea npuknaonon mnanpasenennocmu. Kypc usuku yriyOaEHHOTO
YPOBHSI TpearnoiaraeT 3HAKOMCTBO C UIMPOKHM KPYrOM TEXHUYECKUX U
TEXHOJOTUYECKUX MPUIIOKEHUM H3YyUYEHHBIX Teopuil U 3akoHOB. [Ipum 3TOM
paccMaTpUBAIOTCd Ha YPOBHE OOIIMX TMPEACTABICHUA W COBPEMEHHbIE
TEXHUUYECKHUE YCTPOUCTBA, U TEXHOJOTUU.

Hoea 3xonocuzayuu peanuszyercs MOCPEICTBOM BBEICHHS DJIEMEHTOB
collepKaHMsl, TOCBSUIEHHBIX SKOJOTUYECKUM NpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHHKU U TEXHOJIOTHM, a Takxke 00CYXKICHUS
npoOsieM  palMoHaJbHOTO  TMPUPOJOMNOJIB30BAaHUS U DKOJIOTMYECKOM
0€30MacHOCTH.

OcBoenue cojiep>kaHusi MPOrpaMMbl IO (PU3KKE JTOJDKHO OBITH TTOCTPOCHO
Ha MPUHIHUIIAX CUCTEMHO-AEATENIBLHOCTHOTO noaxoaa. g Gu3uku peanu3amus
ATUX TPUHIMIOB Oa3upyeTcss Ha  UCHOJb30BAaHUM  CaMOCTOSITEIBHOTO
HKCIIEPUMEHTA KaK MOCTOSHHO JEHCTBYIOMEro ¢akropa yuyeOHOro mpoiiecca.
Jlist yriryOGI€HHOTO YpOBHSI — 3TO CHUCTEMA CaMOCTOATEIHLHOTO YYEHUYECKOTO
AKCIIEPUMEHTA, BKJIIOYAIONIETO0 (POHTANBHBIE YYCHUYECKHUE OIBIThI TPH
M3YYEeHUH HOBOT'O Marepuaia, JabopaTopHble pabOTHl M PabOTHI MPAKTUKYMA.
[Ipu »TOM BO3MOXHBI J[Ba criocoba peanu3anuu (PU3NYEcKOro mpakThukyma. B
NEPBOM Cilydae MPaKTUKyM MpoBoauTcs JTubo B koHie 10 u 11 kmaccos, aubo
IIOCJIE€ TMEPBOTO M BTOPOTO TMOJYrOAWA B KaXKIOM M3 3THX KiaccoB. Bropoiu
CIoco0 — ATO MHTETpaIus paboT MPaKTUKyMa B CUCTEMY JJabOpaTOPHBIX padoT,
KOTOpBIE IPOBOJATCS B Mpouecce u3ydeHus pasnena (remsl). Ilpm stom mon
paboTamMu MpakTUKyMa MOHUMAETCs CaMOCTOSITENIbHOE HCCIIE0BaHUE, KOTOPOE
MPOBOJIUTCS MO PYKOBOJACTBY CBEPHYTOr0, 0000IMIEHHOrO BHJIa O€3 MOIIaroBoi
MHCTPYKIIUH.

B nmporpamme mno ¢usnke cucteMa YYEHMUYECKOTO HKCIEPUMEHTA,
1a0opaTOpHBIX pabOT U MPAKTUKyMa MpeACTaBiIeHa €ANHBIM nepeuyHeM. Boioop
TEMATUKHU JJIS 3TUX BHJIOB YUEHUUECKUX MPAKTUYECKUX PAOOT OCYIECTBISAETCS
y4acTHUKaMU O00pa30BaTEIbHOrO Ipoliecca MUCXOAd U3  OCOOEHHOCTEH
MOYPOYHOI'O TJIAaHUPOBAaHUS W OCHalleHus kaOuHeTa ¢usuku. [Ipum sTOM
o0ecreurBaeTcsl OBJIaJIeHUE O0YYaIOMIMMHCS YMEHUSIMU TPOBOAUTD MPsIMbIE U
KOCBEHHBIEC M3MEPEHUs, UCCIECIOBaHMs 3aBUCUMOCTEH (PU3NUYECKUX BETUUYHH U
ITIOCTAHOBKY OIBITOB 110 IPOBEPKE MPEIOKEHHBIX TUIOTE3.

bonbiioe BHUMaHME YAENSIETCS PEIIEHUI0 PAacYETHBIX M KAaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacy€THBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 33Ja4M C SIBHO



3aJIaHHOM W HEABHO 3aJaHHOM (PU3MYECKON MOJENbI0, TO3BOJISIIONINE
MPUMEHATh W3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfeia
Kypca, TaK M WHTETpUPYys NPUMEHEHWE 3HAHWW W3 pasHbIX pasnenoB. s
KaueCTBEHHBIX 3amaqy IPHOPUTETOM SIBIISTFOTCS 3aJTaHHUsI Ha
o0BsICHeHHE/TIpeICKa3aHNe TMPOTEKaHU (PU3MUYECKUX SIBICHUH W TPOIECCOB B
OKpY’Karolen Xu3Hu, TpeOyrolue Bpioopa GU3NIECKON MOJIeNH AJIsl CUTyalluu
MIPaKTUKO-OPUCHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpedoBanusimu PI'OC COO Kk wmaTepuansbHO-
TEXHUYECKOMY OOECIEeUEHHUI0 YueOHOTO Mporiecca Kypc (GU3UKH YriIyOJIEHHOTO
YpOBHS Ha YPOBHE CPEAHETO O0O0IIero oOpa3oBaHMs JOJDKEH H3ydaThCs B
YCJIOBHUSX TMPEIMETHOro KkaOuHera. B kabuHeTe (QU3UKH JODKHO OBITh
HEeoOXoauMoe JabopaTopHOE OOOpYAOBaHUE JJIS BBITIOJHEHHS YKa3aHHBIX B
nporpaMme 1Mo (U3MKe YYCHWUYECKHX OTBITOB, JIAOOPATOPHBIX pabOT M padoT
NPAKTUKyMa, a TaKXkKe JJEMOHCTPAIMOHHOE 000pYyI0BaHUE.

JlemoHCTpanmonHoe oOopyaoBaHue (GopMupyeTcss B COOTBETCTBHUH C
NPUHIIMIIOM MWHHAMAJIBHOM JTOCTATOYHOCTH W 00ECIeYUBACT TIOCTAHOBKY
NIEPEUNCICHHBIX B MporpaMMe 1O (HU3UKE KITIOYEBBIX JICMOHCTpAIlUNA IS
UCCIICIOBAHUS HM3y4YaeMbIX SBJICHHUW MW TMPOIECCOB, OSMIMUPUYCCKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, HX TEXHUYECKUX MTPUMEHEHUH.

JlabopaTtopHOe 00OpYyJOBaHHME I YYCHWYCCKHUX NPAKTUYCCKUX padoT
dbopMHpYyETCS B BHJIC TEMAaTHYECKUX KOMIUICKTOB U 00€CIIeYnBaeTCs B pacuére
OJIHOTO KOMIUIGKTAa Ha JBYX OOyYarOIIMXCsA. TeMaTHYeCKHEe KOMIUICKTHI
1a00paTOpHOTrO 00OPYIOBAHUS JIOJDKHBI OBITH TMOCTPOCHBI Ha KOMILUIEKCHOM
UCIIOJIb30BAaHUH aHAJIOTOBBIX U IMUMPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JabOpaTOpHil.

OCHOBHBIMHU LIEJISIMU U3y4€HUS (PU3UKH B 0011eM 00pa30BaHUU SABIISIOTCS:

dbopMupoBaHUE HHTEpeca W CTpEeMJICHUS OOYyYaroIMXCA K HaydYHOMY
U3YYCHHUIO TMPUPOJbI, PpPa3BUTUE HX HHTEIUICKTYaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TO3HaHUs U (OPMHUPOBAHUE
UCCJIEI0BATEIHCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBICHUSIM;

dbopMHUpOBaHME HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa W3YYCHUS
OCHOB CTPOCHHMSI MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHHMH OOBACHITH SBJICHHUS C HCIOJb30BaHUEM
(bu3MUeCcKNX 3HAHUN U HaAYYHBIX JOKA3aTEIbCTB;

dbopMHUpOBaHUE TPEICTABICHUNA O PONM (UIUKU IS Pa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE  TMPEJCTABICHHWH O  BO3MOXHBIX  cdepax  Oymymie
npoecCHOHanbHON ESITEbHOCTH, CBSI3aHHBIX C (DU3MKOM, TMOATOTOBKA K
JanbHEUIIeMy OOYYeHHIO B ’TOM HANPaBICHUU.

JlocTkeHue ITUX 1efiei 00ecrieunBaeTCs PEIICHUEM CIEAYIOMNX 3a/1a4 B
mpoliecce U3ydeHust Kypca GU3MKU Ha YPOBHE CPEIHETO 0OIIeTo 00pa3oBaHus:

npuoOpeTeHne  CUCTeMbl  3HAHMKH 00  o0mux  usmyeckux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUAX, BKIIOYAs MEXaHUKY, MOJCKYISPHYIO
GU3HKY, STEKTPOIUNHAMUKY, KBAHTOBYIO (PM3HUKY U SJIEMEHTHI acTpO(DH3UKH;

dbopMHupOBaHUE YMEHHMA TPUMEHSATH TEOPETUUYECKHE 3HAHUS IS
o0BsicHeHHs (U3WYECKUX SBJICHUIN B MPUPOJE W IS MPUHATHS MPAKTHUIESCKUX
pEIICHU B MOBCETHEBHOW KU3HU,

OCBOCHHE CIIOCOOOB pEIICHHUS pa3IWYHBIX 3a7ad C SIBHO 3aJaHHOU
¢duznueckor MOIEINbIO, 3aa4, MOAPa3yMEBAIOIINX CAMOCTOSTEIIHFHOE CO3/IaHNe



(¢u3znueckoil MojJenH, aJAeKBATHOM YCIOBHMSIM 3aJauyd, B TOM YHCIE 3a1ad
MHXEHEPHOI'O XapaKTepa;

MOHUMaHUE (PU3NYECKUX OCHOB M MNPUHILMIIOB ACHCTBUS TEXHHUYECKHUX
YCTPOMCTB M TEXHOJOTMYECKUX IMPOIECCOB, HUX BIMSIHHUS Ha OKPY>KAIOIIYIO
cpeny;

OBJIaJICHUE METOJIaMU CaMOCTOATEIbHOTO IUIAHUPOBAHUS U TMPOBEACHUS
(¢u3nUecKUX OHKCIEPUMEHTOB, aHalM3a M HUHTEpHpeTauud HHEPOpMALINH,
OTpeJIENIeHHs] TOCTOBEPHOCTHU MOJYYEHHOT'O pe3yibTaTa;

CO37aHUE YCIOBUM ISl pa3BUTUS YMEHUUN MPOEKTHO-HCCIEI0BATENbCKOM,
TBOPYECKOM JAEATEIBHOCTH,

pa3BuTHEe WUHTepeca K cdepam mnpodeccuoHaNbHOW JE€ATEIbHOCTH,
CBSI3aHHOM C (PUBUKOA.

B coorBerctBumn ¢ TtpedoBanusiMu PI'OC COO yriayOGnEéHHBIA ypOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®PuszMkKa» Ha YPOBHE CpEJHEro oOIIero
oOpa3oBaHus BbIOMpaeTcss OO0Yy4YalOIMMUCS, IJIAHUPYIOIIMMU MPOJOJIKEHUE
0o0pa3oBaHus M0 CHEUANTBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPHIISL.

Ha wusyuenue ¢usuku (yrinyOnEéHHBIA YpPOBEHb) Ha YpPOBHE CPEIIHErO
obmrero oopazoBanusi otBoauTcs 340 vacos: B 10 kmacce — 170 yacoB (5 gacos
B Hezenmo), B 11 kimacce — 170 yacoB (5 yacoB B HEAEIIO).

[Ipennaraemsiii B mporpamme Mo (u3MKe MepedyeHb Ja0OpaTOPHBIX WU
NPAKTUYECKUX pabOT SBJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BBIOOP
NpOBEJICHUsT JIa0OpAaTOPHBIX PAOOT U OMBITOB C YYETOM HMHAMBHUAYATBHBIX
ocoOeHHOCTEN 00y4arommxcs.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®uzuka — ¢yHAaMEHTalbHAas Hayka o mnpuponae. Hayunwiii wmerton
MMO3HAHUS U METOIbI UCCIICTOBAHUS (DU3NUECKUX SIBJICHUU.

DKCIIEpUMEHT M Teopusl B Mpollecce mo3Hanusi npuposl. Habmronenue u
HKCIIEPUMEHT B (PU3HKE.

Cnoco0bl u3MepeHus: (pu3nueckux BeIUYUH (aHAJOTOBbIE W HU(POBHIC
U3MEPUTENIHLHBIC MPUOOPHI, KOMIBIOTEPHBIC JATYMKOBBIC CUCTEMBI).

[Torpemnoct  u3MepeHuit (Gu3Myeckux BenWYuH (aOCONIOTHAsT U
OTHOCHUTEIIbHA ).

MopaenupoBanue (GU3UMYECKUX SBICHUM W TPOIECCOB (MaTtepuajbHas
TOYKa, aOCOJIFOTHO TBEPAOE TENO, HjeanbHas >XUIKOCTh, WJICAIBbHBIA Tras,
ToueuHbId 3apsia). ['unoreza. Gusnyeckuii 3aK0H, TPAHUIIBI €70 TPUMEHUMOCTH.
dusznyeckas TeOpus.

Ponbs u Mecto ¢uszuku B GOPMUPOBAHUHM COBPEMEHHON HaYyUYHON KapTHUHBI
MHUpPA, B TPAKTUYECKOUN AEATEIBHOCTH JIOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3Mepenune cuiabl TOKa U HAOPSDKEHUS B ILIEMU MOCTOSHHOTO TOKa MNP
MTOMOIIIM aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTETBHBIX MPUOOPOB.

3HaKOMCTBO C 1u(ppoBoi 1aboparopueit no pusuke. [Ipumepsr uzmMmepeHus
¢u3nUecKrX BETUYNH MPU MTOMOIIY KOMITbIOTEPHBIX TaTYUKOB.

Pa3zpnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBrxeHue. OTHOCUTENBHOCTh MEXAaHMYECKOTO JBUKECHHS.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKHU.

Paguyc-BekTop MarepHaibHOM TOYKH, €r0 MPOEKIMA HA OCH CHCTEMBI
KoopauHat. Tpaekropus.

[lepemenienrie, CKOpOCTh (CpEHSISI CKOPOCTb, MTHOBEHHAs] CKOPOCTh) U
YCKOPEHUE MATEPUAIbHOW TOYKH, UX MPOEKIUU HA OCU CUCTEMBI KOOpPIHMHAT.
CiioxeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pAaBHOYCKOPEHHOE  MNPSIMOJUHEWHOE  JIBUIKCHUE.
3aBUCUMOCTh KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTepPHAIbHON TOUKHU
OT BPEMEHU U UX rpaduKH.

CBoOogHOoe TajieHne. Y CKopeHne cBoOOHOTO majaeHus. [[BrkeHne Tena,
OpOIIEHHOTO MO YIJIOM K TOPU30HTY. 3aBHCHUMOCTh KOOPAHMHAT, CKOPOCTH U
YCKOPEHHsI MaTepUaIbHOM TOYKH OT BPEMEHU U UX TpaduKu.

KpuBonuneintnoe nBuxeHue. JIBH)KEHHME MATEpUAIBHOM TOYKH IO
OKPYXHOCTH. YTJOBas W JIMHEWHas CKOpocTh. [lepron u wacrtora oOpalieHws.
LentpocTpemutenbHoe (HOpPMAJIbHOE), KacaTeldbHOE (TaHT€HIMAIbHOE) W
MOJIHOE YCKOPEHUE MATEPUATBHOU TOUYKHU.

TexHnueckne yCTpPOMCTBA M TEXHOJIOTHMYECKUE IPOLECCHL: CIHUIOMETD,
JIBWKEHHE CHApsIOB, LIEMHbIe, IIeCTepEHYAThlE W pPEMEHHbIE Iepeaayu,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpauuu.

Mopenb CHUCTEMBI oTcuéra, WJLTIOCTpalus KMHEMATUYECKUX
XapaKTEPUCTHUK JIBUKCHUS.

Cnoco0bI ucciaea0oBaHus IBHXKCHUH.



NnnrocTpauust mnOpenenbHOrO IMEepexoJa W U3MEPEHHE MIHOBEHHOM
CKOpOCTH.

[IpeoOpazoBaHue NBMKEHUMN C UCTIOIBL30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGmronenne nBrkeHus: Teiia, OpOLIEHHOrO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

Hanpagnenne ckopocTy pu ABUKEHUHU MO OKPYKHOCTH.

[IpeobpazoBaHue YrIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHME MMyTEW, TPACKTOPHM, CKOPOCTEH JIBUKEHHUSI OAHOTO M TOTO KE
T€Jla B pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3yyeHne HEpaBHOMEPHOTO JBMXKEHHUSI C  LEJIbI0  ONpEICICHUS
MTHOBEHHOM CKOPOCTH.

N3Mmepenne yCKOpeHUss TpU  MOPSIMOJIMHEMHOM  PaBHOYCKOPEHHOM
JBH>KEHUHU 10 HAKJIIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHHM NPU PABHOYCKOPEHHOM
JIBI>KCHHH.

N3mepenune  yckopeHus  cBOOOJHOTO  MmajaeHUs  (PEKOMEH0BAaHO
UCITIOJI30BaHME ITU(POBOH JT1abOpaATOPUN).

N3yuenne paBWKEHUsS Tena, OpPOIIEHHOTO TOpPU3OHTaNbHO. I[IpoBepka
TUIIOTE3bl O MPSMOW MPOMOPIMOHAIBHON 3aBUCUMOCTH MEXIY JTaJbHOCTHIO
noJIETa U HAYAJIbHOM CKOPOCTBIO TeJa.

N3ydenne nBUXKEHHS Tela MO OKPYXHOCTH C MOCTOSSHHOM MO MOAYJIIO
CKOPOCTBIO.

HccnenoBanure  3aBUCMMOCTH  mepuofa  oOpalieHuss KOHMYECKOTO
MasgTHHKA OT €ro MapaMeTpPOB.

Tema 2. /lunamuka.

[TepBbiii 3akoH Hptorona. MHepumanbHbie cucTeMbl oTcuéra. [IpuHumn
OTHOCHUTEJIBHOCTH [Manunes. HeunnepunanbHeie CUCTEMBI oTcuéra
(ompenenenue, MPUMEPHI).

Macca tena. Cuna. [IlpuHimn cynepno3uiuuu CHil.

Bropoit 3akon HeroTOHA 1151 MaTEpUAIIBHOU TOYKH.

Tperuit 3akoH HproTOHA Is1 MAaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOrO TITOTEHHS. OKBUBAJIEHTHOCTh TPAaBUTALMOHHON U
WHEPTHOU MacCCHI.

Cuna tsKecTu. 3aBUCUMOCTh YCKOPEHUSI CBOOOTHOTO TAJICHUSI OT BBICOTHI
HaJ] TIOBEPXHOCTHIO IUTAHETHI M OT Teorpaduyeckoil MmupoThl. J[BrKeHHe
HEeOECHBIX Tel W UX CcnyTHUKOB. 3akoHbl Keruepa. IlepBas kocmudeckas
CKOpOCTb.

Cuna ynpyroctu. 3akon ['yka. Bec tena. Bec Tena, IBHXKylierocst c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe TpeHue. Cuila TpeHUSI CKOJIbXEHUS U CUJIa TPEHUS
nokosi. Koaddunment tpenus. Cuna CONpOTUBICHUS MNPU JBUKEHUHM TeJia B
KUJIKOCTH WJIU ra3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKECHHUS.

Hasnenue. ['mapocratuueckoe napieHue. Cuna Apxumena.

TexHnYecKkne yCTpOWCTBA M TEXHOJOTMYECKHUE MPOLIECCHI: MOAIIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpauuu.

HaGnronenne pABukeHHsT Ted B HMHEPIHUATBHBIX M HEWHEPUUATBHBIX
CUCTEMAX OTCYETA.

[TpyHIMIT OTHOCUTEIBHOCTH.



Kauenne nByX HMIMHIPOB WM IIAPOB Pa3HOM MacChl C OJAWHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLIUATBHONW CUCTEMBI OTCUETA.

CpaBHEHME pABHOJCUCTBYIOIIEH NPUIOKEHHBIX K TEIy CHI C
MPOU3BEICHUEM MACChl Te€jla Ha €ro YCKOPEHHWE B HMHEPUHUAIBHOW CHUCTEME
OTCYETA.

PaBeHCTBO cWJl, BO3HUKAIOUIMX B PE3YJITATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace 1no B3auMOAEHUCTBHUIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U AJCHUH.

[enTpoOekHbIE MEXaHU3MBI.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue paBHOACHCTBYIOIIEW CHUJI TMpU JABHXKEHHU Opycka IO
HAKJIOHHOM IJIOCKOCTH.

[IpoBepka rumore3sl 0 HE3aBUCUMOCTH BPEMEHH JBUXKEHUS OpycKa IO
HAKJIOHHOM IJIOCKOCTHU Ha 3aJJaHHOE PACCTOSIHUE OT €T0 MACCHI.

HccnenoBanne 3aBUCUMOCTU CUJI YIIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMaIium.

Wsy4yeHue NBIKCHUS CHCTEMbl TEII, CBS3aHHBIX HHTBIO, MEPEKUHYTOH
yepes JIETKuii OJI0K.

N3mepenne  koadduimeHnta  TpeHUsT O  BEIMYMHE  YIJIOBOTO
kod¢ppunmenta 3aBucuMOoCTH Frp(N

UccnenoBanne nBrkeHuss Opycka 1O HAKJIOHHOM IJIOCKOCTH C
nepeMeHHBIM KOd(DPUITUEHTOM TPEHUSI.

N3ydeHne nBUKEHUS Ipy3a HA BALy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpHoe Teno. [locTynarensHoe U BpamaTesibHOE JBUKEHUE
TBEPAOTO Tena. MOMEHT CUJIbl OTHOCUTEIBHO OCH BpaileHus. Ilnedo cumsl.
CnoxeHue cuil, IPpUIOKEHHBIX K TBEpIOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBust paBHOBECUS TBEPIOTO TENA.

VYcroitunBoe, HEeyCTOHYUBOE, O€3pa3IMIHOE PABHOBECHE.

TexHU4YeCcKHe YCTpPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: KPOHIITEHH,
CTPOUTEIbHBIN KpaH, pelIETYaThIE KOHCTPYKIIUH.

Jemoncmpauuu.

YcoBus paBHOBECHS.

Bunbr paBHOBECHS.

Yuenuueckuii skcnepumenm, 1a6opamopnsie pabomesl, RPAKMUKym.

HccnenoBanne yclioBUM paBHOBECUS TBEPAOTO TeJd, HMMEIOIIETO OCh
BpAILICHUS.

KoHncTpynpoBaHne KpOHIITENHOB U pACUYET CUJI YIIPYTOCTH.

N3ydenne ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOIIETO TUIOMIAAb OTIOPHL.

Tema 4. 3axonbl cOXpaneHUus 6 Mexanuke.

NmMmnynsc mMaTepuanbHOM TOYKH, CUCTEMBl MaTepUajbHbIX TO4YeK. LleHTp
MAacC CHCTEMBI MAaTEpHUAIBHBIX TOUEK. Teopema 0 ABUKEHUU LIEHTPA Macc.

NMnynbc CHITBI 1 UI3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktnBHOE 1BHXKEHUE.

MomMeHT nMnyiibca MaTepuaibHON TOuku. [IpencraBinenre o coxpaHeHUH
MOMEHTA UMITYJIbCa B IEHTPATbHBIX MOJISAX.

Pabora cuiapl Ha MajlloM M Ha KOHEYHOM TNiepeMerneHuu. ['paduyeckoe
MpeACTaBIeHUE PaOOThl CUIIBI.



MOIIHOCTb CUJIBI.

Kunernueckast sHeprusi martepuaibHol Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUU MATEPUAIBHOU TOUYKH.

[ToreHmanbHble M HEMOTCHUUAIbHBIE CHIIbL. lloTEeHIManbHAsE SHEprus.
[TorennumanbHas SHEprusg yIpyro nedopMupoBaHHON MPY>KUHBI.
[ToreHmanbHass »SHEprus Telda B OJHOPOJAHOM TPaBUTAIMOHHOM MOJIE.
[ToreHmanbHasi >HEprusa Tejla B IPABUTALMOHHOM TOJIE OJIHOPOIHOIO Iapa
(BHyTpHM M BHe miapa). Bropas xocmuueckas CKOpocThb. TpeThsi KOCMHUECKas
CKOPOCTb.

CBsi3b pa0bOThl HEMOTEHIHMAIBHBIX CHJI C U3MEHEHHEM MEXaHHYECKOU
SHEPrUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOU SHEPTUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHyun 11 UACATbHOU KUJKOCTH KAaK CIEACTBHE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU SHEPTUH.

TexHuueckue yCTPONUCTBA M TEXHOJOTMYECKUE MPOIECCHI: JBHKECHUE
pakeT, BOAOMET, KOMNEP, MPY>KUHHBIM MUCTOJET, TUPOCKOM, (PUTYPHOE KaTaHUE
Ha KOHbKax.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHMUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHue sHepruu Teia Mpu COBEPIICHUU PaOOTHI.

B3aumHble mpeBpallieHuss KUHETUYECKOW M MOTCHUUATIBHON SHEPTUMl MpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue 3Hepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, nPaKmuKym.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

N3mepenue cuibl TATH, CKOPOCTH MOJEIH SJIEKTPOMOOWISI U MOIUTHOCTU
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEJNa C UMITYJILCOM CHUJIBL.

HccnenoBanne cOXpaHeHUsI UMITYJIbCA IPU YIPYTOM B3aUMOJICVCTBUMU.

N3mepeHne KHHETUYECKOM SHEPTUH TEJIa IO TOPMO3HOMY Y TH.

CpaBHeHHE HM3MEHEHHUs MOTEHIHUAIBLHON HSHEPTrUU TMPYKHUHBI ¢ paboTOM
CHUJIbI TPEHUS.

Omnpenenenue pabOThl CUIIBI TPEHUS TIPH JBIXKEHUU TeJla MO HAKIOHHON
IJIOCKOCTH.

Pa3znen 3. MouiekyasipHasi pU3MKa ¥ TEPMOJAMHAMHKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopu.

OcHOBHbIE TOJIOKEHUSI MOJEKyIapHO-kKuHeTnuecko teopun (MKT), ux
ombiTHOe oOocHOBanue. Juddysusa. bpoyHoBckoe mBmkeHue. XapaxTep
JNBW)KEHUS W B3aUMOJECMCTBHUS 4YacTHI] BewlecrBa. Mojaenu CTpOeHMs Ta3o0B,
KHUJIKOCTEH M TBEPABIX TET U OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATUX
Mozenei. Macca u pasmepbl Moiiekynl (atomoB). KonnuecTBo BemiecTsa.
[TocTostHHas ABoraapo.

TemnoBoe paBHOBecue. TemmepaTrypa u crmocobsl e€ m3Mepenus. [llkama
temnepatyp Llenbcust.

Mogenp wuAcanpHOr0 Tra3a B MOJIEKYJSIPHO-KMHETUYECKOM TEOPHM:
YaCTHUIIBI Fa3a JIBUXKYTCS XaOTUUYECKU U HE B3aUMOJIECTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kmaneitpona. AOcomtoTHas
temmneparypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3ompoiieccsl



B HJCAJIBHOM Tra3e C IOCTOSHHBIM KOJIMYECTBOM BellecTBa. [ 'paduyeckoe
MPEICTaBIEHNE U30IPOLIECCOB: H30TEPMa, U30X0pa, n300apa.

CBs3p  MeXAy [JaBICHHEM M CPEIHEHM KHHETHYECKOM DJHEPrueu
MOCTYNATEIBbHOTO TEIMJIOBOrO JABM)KEHHUS MOJIEKYJI MJI€aJbHOrO ra3a (OCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETHUECKOW TEOPUH UI€ATBHOTO rasa).

CBs3p aOCONIOTHOM TeMmepaTrypbl TEPMOAMHAMUYECKOM CHUCTEMBI CO
CpeaHEeW KUHETUYECKOM DHEpPruey NOCTYIATEIbHOTO TEIUIOBOIO JIBUKEHUS €€
YacTHUL.

TexXHUYecKne YCTPOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: TEPMOMETD,
OapomeTp, Moy4eHue HaHOMAaTEPUATIOB.

Jemoncmpayuu.

Mopenu ABUKEHNS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO ABUKEHUS.

Buneoponuk ¢ 3anuchbio peasibHOro OpOYHOBCKOTO ABUKEHUSI.

Huddy3us xxuakocTe.

Mopnens onbita HTepHa.

[IputsxeHne MONEKyJI.

Mopenu KpucTajuIM4ecKuX PemETOK.

HaGmonenue u uccnegoBaHre U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

HccnenoBanne mnpounecca yCTAaHOBJIEHUS TEIUIOBOIO PAaBHOBECUS IIPU
TEIUI00OMEHE MEX]1y ropsiueid U XOJ0IHON BOJOM.

N3yuyenue mzorepMuueckoro mporecca (peKOMEHI0BAHO HCIOIb30BaHUE
1udpoBoi 1abopaTtopun).

N3ydyeHnne n30XopHOro nporecca.

N3yuyenue nzobapHoro mpoiecca.

[IpoBepka ypaBHEHHUsI COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennoevie mauwiunol.

Tepmonunamuueckas (TJl) cucrema. 3amaHue BHEUIHUX YCIOBUH s
TEPMOJUHAMUYECKOW CHUCTEMbl. DBHEIIHME W BHYTPEHHUE IapameTphl.
[TapameTppl TEpMOJMHAMHUYECKOW CHCTEMBI KaK CPEIHUE 3HAUYCHUS BEJIUYUH,
ONMCHIBAIOIINX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TtepmoanHaMuku. Camonpou3BOibHAs —pelakcamus
TEPMOJIUHAMUYECKONU CUCTEMBI K TEINIOBOMY PABHOBECHIO.

Mogenp uOealbHOTO Tra3a B TEPMOJMHAMUKE — CUCTEMa YPAaBHEHMWIA:
ypaBHeHHE MenaeneeBa—KitanelpoHa U BeIpaK€HUE 11 BHYTPEHHENW SHEPTUMU.
VYcioBuss NPUMEHMMOCTH OTOM MOJENIH: HHU3KAas KOHIEHTpAlUUs YacTHll,
BBICOKME TEMIIEPATYpHI. BripaxkeHue 111 BHYTPEHHEW YHEPIUU OJJHOATOMHOIO
WJICAIBHOTO Tra3a.

KBazucrarnyeckue u HeCTaTUUECKHUE TIPOLIECCHI.

DOneMeHTapHas paboTa B TepMOJIWHAMUKE. BplunciieHne paboThl M0
rpaduky mporecca Ha pV-auarpaMmme.

Tennonepenaya Kak cnoco0 M3MEHEHUS  BHYTPEHHEH  DHEPTrHUH
TEPMOJMHAMUYECKONH cHUCTeMBbl 0e3 coBepmieHus pabotel. KonBekmwms,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuecTtBo Temnorsl. TemnoémMkocTe Tena. YaenbHas W MOJSPHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHEHUE Maiiepa. YaenbHas TEIUIOTa CropaHusd
ToruinBa. Pacu€r konumyecTBa TeIIOTH Npu Temionepenade. [lonstue 00
aarabaTHOM IIpoIiecce.



IlepBblii 3aKOH TepMOIMHAMUKH. BHyTpeHHss sHeprus. KommdecTBo
TEIJIOTBI W paboTa Kak Mepbl HM3MEHEHHUSl BHYTPEHHEH DHEpruu
TEPMOJIUHAMUYECKON CHCTEMBL.

Bropoit 3akOH TEpMOAMHAMUKU JUISI PABHOBECHBIX ITPOLIECCOB: YEPE3
3aJJaHHO€ PABHOBECHOE COCTOSHUE TEPMOJMHAMHYECKOW CUCTEMBI MPOXOIUT
eMHCTBEHHAs aguabara. AOCONIOTHAs TeMIepaTypa.

Bropoli 3akOH TEpPMOAWMHAMHUKM [UI1 HEPABHOBECHBIX IPOLIECCOB:
HEBO3MOXXHO MepeaTh TEIUIOTY OT 00Jiee XOJIOIHOIro Teja K 0ojee HarpeToMmy
6e3 komnencauuu (Knaysuyc). HeobpatuMocTs npupoAHBIX IPOLECCOB.

[Tpuniune! aeictBus TemnoBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenune KII/. Iukn Kapho.

DKOJIOTUYECKHE  ACMEKThl  HMCHOJIB30BAHUSl  TEIUIOBBIX  JIBUTATEJICH.
TennoBoe 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuueckne yCTpOMCTBA M TEXHOJOTHMUYECKUE MPOIECCHI: XOJIOJUIbHUK,
KOHJUIIUOHEP, NU3EIbHBIA U KapOWOpAaTOPHBIN JIBUTATENId, TapoBas TypOWHA,
MOJIyYCHUE CBEPXHU3KUX TEMIEpaTyp, YTWIM3ALMS «TEIJIOBBIX» OTXOJOB C
UCITOJIb30BAaHUEM TETUIOBOTO HAacoca, YTWIM3alUs OMOOPTraHWYECKOro TOIIMBA
JUTSL BBIPAOOTKH «TETUIOBOWY U DJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue teMnepaTypbl Ipu aauadaTUYECKOM PaCIIUPEHUU.

Bosnyminoe orauso.

CpaBHeHME yACTBHBIX TEINIOEMKOCTEH BEIIECTB.

Cnioco0bl U13MEHEHUSI BHYTPEHHEH YHEPTHUU.

Hccnenosanue annabaTHOTO Mpolecca.

KomnbroTepHble MOJENN TEMIOBBIX JBUTATEIIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue yaenbHON TeMIOEMKOCTH.

HccnenoBanue nporecca OCTHIBAHUS BEILECTBA.

Hccnenosanue annabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBSI3U 3HEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOJEHCTBUS U
TEMIIEPATYPbl KUMICHUS )KUIKOCTEN.

Tema 3. Acpecamnuie cocmoanusa eeuwiecmea. Dazoevie nepexoowl.

[TapooOpaszoBanne u KoHaeHcanus. Mcnmapenue u kumeHue. Y aeibHas
TEIJIOTa MapooOpa30BaHMS.

HachilieHHble ¥ HEHAChILIEHHbIE TMapbl. KadecTBEeHHas 3aBHCUMOCTh
IVIOTHOCTU W JIaBJICHUS HACBIIIEHHOIO Iapa OT TEMIeparypbl, HX
HE3aBUCUMOCTh OT O0BhEMA HACBIIEHHOTO Tapa. 3aBUCHMOCTH TEMIIEPaTyphl
KUIICHHS OT JABJICHUS B )KUIKOCTH.

BnaxxHocth Bo3gyxa. AOCOIIOTHAS U OTHOCUTENIbHAS BJIa’KHOCTb.

Teépmoe teno. Kpucrammuyeckne u amopdHbie Tena. AHM30TPOMHS
CBOMCTB KpHCTaJIoB. lIlnaBieHne u KpucTamuzauus. YIeibHas TEILIOTA
maBnenus. Cyonumanusi.

Hedbopmanmm TBEPAOro Tena. Pactskenme m cxarme. Casur. Momayib
HOnra. [lpenen ynpyrux negopmanui.

TennoBoe pacuMpeHne KUIKOCTeN U TBEPBIX Tel, 00bEMHOE U JIMHEITHOE
pacmipeHre. AHTapMOHU3M TEIUIOBBIX KOJIEOAHWW YaCcTHI] BEIIECTBA Kak
MpUYMHA TEMJIOBOTO paclIupeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPTUU B (PA30BBIX MEpEXoOaax.

VYpaBHeHHE TEMJIOBOrO OanaHca.



HosepxHocTHOE HaTsDKeHNE. KOO QUINEHT TOBEPXHOCTHOIO HATSKCHIIS.
Kanunnsapusle sBnenus. JlaBieHuE T1OJ HCKPUBIEHHON MOBEPXHOCTHIO
xunkoctu. Popmyiia Jlanmnaca.

TexHuuecknue YCTpOMCTBA M TEXHOJOTHMYECKUE IPOLECCHI: KUIKHUE
KPHUCTAJUIbl, COBPEMEHHBIE MATEPHUAIIBI.

Jemoncmpayuu.

TernoBoe pacipeHue.

CBolicTBa HACBIILIEHHBIX apOB.

Kunenune. Kunenue npu noHM>X€HHOM J1aBJICHUM.

N3Mepenne cuiibl MOBEPXHOCTHOTO HATSIKEHMUS.

OnbITHl ¢ MBUTBHBIMU TIEHKAMMU.

CMmauuBanue.

Kanunnspuslie siBneHus.

Mojieni HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl M3MEPEHUS BIAXKHOCTH.

HccnenoBanre HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Bunsr nedopmarimii.

Ha6monenne mansix aedopmaruid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIhJA.

N3ydenne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenune aGCoNMOTHON BIIAXKHOCTU BO3JyXa W OIlEHKA MacChl MapoB B
OMEUICHUH.

N3mepenue koddPuiineHTa NoOBEpXHOCTHOTO HATSHKEHHUS.

N3mepenue moayins FOHra.

UccnenoBanne 3aBucuMocTd AedopMmaiii  pe3suHOBOro obpasia oT
IPWIOKEHHOW K HEMY CHUJIBL.

Paznen 4. JinekTpoauHaMHUKa.

Tema 1. dnekmpuueckoe nosne.

DnekTpu3auus Tea U €€ MpOsIBICHUs. DIeKTpuueckuid 3apsa. JlBa Buaa
ANEKTPUUYECKUX 3apsAloB. [IpOBOJHMKH, IHUAIEKTPUKU M IOJIYNPOBOJHUKH.
DNEeMEHTApHBIA 3JIEKTPUUECKUN 3apsl. 3aKOH COXPAaHEHUS BJIEKTPUYECKOTO
3apsaa.

B3aumoperictBue 3apsnoB. Toueunsie 3apsaabl. 3akoH Kymnona.

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

Hampsix€anocts  snexktpudeckoro monst. [IpoOueni  3apsa.  Jlunum
HaIpsHKEHHOCTH 3JIEKTPUUECKOTO 1oIs. OHOPOIHOE AIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO NoIs. Pa3HOCTH MOTEHIIMATIOB U
HanpspkeHue. [loTteHunanbHas 3HeEprust 3apsjaa B JIEKTPOCTATUYECKOM MOJIE.
[loTreHunan »saekTpocTaTHueckoro moiig. CBs3b HANPSKEHHOCTH MONA U
PA3HOCTH MOTEHIMAIOB AJIA 3JIEKTPOCTATHYECKOTO MO (KaK OHOPOAHOTO, TaK
1 HEOJTHOPOJHOTO).

[IprHIMI CynepnO3ULY STEKTPUUYECKUX TTOJIEH.

[lone Toueunoro 3apsina. Ilone paBHOMEepHO 3apsikeHHOUN cdepsl. [lone
PaBHOMEPHO 3apsDKEHHOrO 10 00bEMy miapa. lloge paBHOMEPHO 3apsiKEHHOM
OeckoHeuHOW IUIOCKOCTH. KapTHHBI JMHWH HANpsOKEHHOCTH OTHX MONCH H
SKBUIIOTECHIHAIBHBIX TOBEPXHOCTEM.

[IpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JIMANEeKTpUKM B JJIEKTPOCTATHYECKOM  moJie.  J(uanexkrpruueckas
MIPOHUILIAEMOCTH BEIIECTBA.



Konnencatop.  ONEeKTpOEMKOCTb  KOHAEHCATOpAa.  DIEKTPOEMKOCTH
IJIOCKOTO KOHJIEHCATOPa.

[TapannenbHoe  coenuHeHue  KoHaeHcatopoB.  IlocienoBaTenbHOE
COEIMHEHUE KOHAEHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrmKeHue 3apsKEHHOM YaCTULBI B OHOPOIHOM BJIEKTPUUECKOM IIOJIE.

TexXHUYecKne yCTPOMCTBA U TEXHOJIOTMYECKHUE IPOLIECCHI: DIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATUUECKasl 3allUTa, 3a3€MJICHHE SJIEKTPONPUOOPOB,
KOHJIeHCaTophl, reneparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DJIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apSIKEHHBIX IIACTHH.

Mogens a5ekTpoctatiudeckoro reueparopa (Bau ne ['paada).

[TpoBOTHUKH B 3JEKTPUUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

YCTpOMCTBO M JAEHUCTBUE KOHJEHCATOpPAa NOCTOSHHOW H IEPEMEHHOMN
€MKOCTH.

3aBUCUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOLIAIH
IJIACTUH, PACCTOSIHUS MEXKIY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus MEKTPUUYECKOTO MO 3apsKEHHOTO KOHAEHCATOpa.

3apska U pa3psiika KOHJIEHcaTopa 4Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npakmukKym.

OueHka cuj B3auMOJAECHCTBHS 3apsSyKEHHBIX TEJ.

HaGmionenne mnpeBpallileHuss SHEPIUM 3apsHKEHHOTO KOHAEHcaTopa B
SHEPTUIO U3JIYYEHHUS CBETOAHO/IA.

N3ydeHne npoTekaHus TOKa B LEIMH, COAEpKAIIEel KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEH[UAJIOB (HampsHKEeHUs ) npu
NIOCJIEI0BATEIBHOM COEIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsiaa KOHAEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Ilocmoannstii I1eKmpuiecKuii mok.

Cuna Toka. ITocTOsIHHBIN TOK.

VYcnoBuss  CylIECTBOBaHUSL ~ MOCTOSIHHOTO — AJIEKTPUYECKOTO  TOKa.
Ncrounuku Toka. Hanpsixenne U u D/1C &.

3akon OMa [ yyacTKa LeTnH.

DIEeKTpUUECKOE COIIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTUBIICHUS
OJHOPOJHOIO IMPOBOAHUKA OT €ro JUIMHBI U IUIOLIAJAN HONEPEYHOTO CEUECHUS.
Y nenbHO€ COMPOTHUBIIEHUE BENIECTBA.

[TocnenoBarenpHOE, napajjieIbHOE, CMEIIaHHOE COEUHEHUE
MPOBOAHUKOB. Pacuér pa3BeTBIEHHBIX JieKkTpudeckux nemnen. I[Ipasuia
Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [[xoymns—Jlenna.

MOIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbLAEISIEMAas Ha
pe3ucTope.

OJIC u BHyTpEeHHEE COMPOTHBICHHE HCTOYHMKA TOKa. 3akoH Owma s
MOJHON (3aMKHYTOM) JJEKTPUYECKOM I1ernd. MOIIHOCTh HCTOYHHMKA TOKa.
KopoTkoe 3ambikanue.

Konpaencarop B 1ienu nocTostHHOrO TOKA.

TexHnueckne yCTpOWCTBA M TEXHOJOTHMYECKHE IPOLECCHI: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK IEKTPUUECKOU SHEPTUH.

Jemoncmpauuu.



N3mepenue cuibl TOKa U HAMPSKEHMUS.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKAa OT HANpPsDKEHMs JUIsl PE3UCTOPA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

3aBUCHUMOCTh COMPOTUBIICHUS ITUIUHAPUYECKUX MPOBOJHUKOB OT JIJTUHBI,
TUIOLIAAH TOMEPEYHOI0 CEYEHUSI U MaTepHalIa.

HccnenoBanre 3aBUCHUMOCTHM CHJIBlL TOKa OT CONPOTHUBICHHS TIpU
MTOCTOSTHHOM HaIPsKEHUH.

[Ipsmoe wu3mepenne OJIC. KopoTkoe 3aMblkaHHE TalbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

CnocoObl coenMHeHHsI ICTOYHUKOB Toka, DJIC Gartapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY IMOJIIOCAMU HCTOYHHUKA
TOKa OT CUJIbI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne cMEIIaHHOTO COETMHEHUSI PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIEHUS TPOBOIHUKOB.

UccnenoBanne 3aBUCMMOCTH CWJIBI TOKa OT HAMPSDKCHUS 711 JIAMIIBI
HaKaJIUBaHUS.

YBenuueHnue npeaena u3MepeHus: amnepmerpa (BoJIbTMETpa).

N3mepenue DJIC 1 BHYTpEHHETO COMPOTURIICHUS UCTOYHUKA TOKA.

Uccnenosanne 3aBucumoctd DJIC rajapbBaHUYECKOTO 3JeMEHTa OT
BPEMEHH MPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIOCAMUA HCTOYHUKA
TOKa OT CHJIbI TOKA B LICTIH.

HccnenoBanne 3aBUCMMOCTH TMOJIE3HOM MOIIHOCTH MCTOYHUKA TOKa OT
CHUJIBI TOKA.

Tema 3. Toku ¢ paznuunsix cpeoax.

DneKTpuyecKkass MPOBOJUMOCTb PA3JIWYHBIX BELIECTB. JIEKTPOHHAS
IPOBOJIUMOCTH TBEPJIBIX METAJIJIOB. 3aBUCUMOCTh COIPOTUBJIEHUS METAJIJIOB OT
Temiiepatypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYeCKUi TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[MonympoBoguuku.  CoOCTBeHHass W TPUMECHas  MPOBOJAMMOCTH
noJynpoBoAHUKOB. CBolicTBa p—N-niepexoa. [lomynpoBogHUKOBBIE TPUOOPHI.

DNEKTPUUECKUN TOK B JIEKTPOJIUTAX. DIEKTPOJIUTAYUECKAS TUCCOLUALIMS.
DnexkTponu3. 3akoHbl Dapajies A1 AIEKTPOIn3a.

DJIEKTpUUECKUM TOK B razax. CamMOCTOSITENIbHBIN U HECAMOCTOSITEIbHBIN
pa3psna. PaznuyHble TUIIBI CAMOCTOSTENILHOTO paspsaaa. Monuus. [tazma.

TexHuueckne ycTpocTBa M MPAKTUYECKOE MPUMEHEHUE: Ta30pa3psiIHbIe
JaMIIbI, 3JEKTPOHHO-Iy4YeBas TPyOKa, MOIYIPOBOJHUKOBBIE MPHUOOPHI: JHO,
TPaH3UCTOp, (OTOMMOA, CBETOAMOJ, TadbBaHWKA, padUHUpPOBAHUE MEMH,
BBITIJIABKA aJTIOMUHUS, SJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCHUMOCTb COTPOTUBIICHHS] METAJJIOB OT TEMIIEPATYPBHI.

[TpoBOAMMOCTB ANEKTPOIUTOB.

3akoHbI 35ekTponusa Dapanes.

HckpoBoii pa3psil U MpOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJIOB U MOJIYITPOBOJHUKOB.

OaHOCTOPOHHSA MPOBOAUMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

Habnronenue anexktponusa.

N3mepenue 3apsiia 0THOBAJIGHTHOT'O HOHA.



HccnenoBanve 3aBUCUMOCTH  CONPOTHBICHHUS  TEpPMOpE3HCTOpa  OT
TEMIIEPaTYPBhl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU JUOJIA.

Du3HYeCKUl NPAKTHKYM.

CnocoObl  u3MepeHus: (U3MYECKUX BEJIMYMH C  HUCIOJIb30BAaHUEM
aHAJOTOBBIX M UU(MPOBBIX H3MEPUTEIBHBIX NPUOOPOB U KOMIIBIOTEPHBIX
JATYUKOBBIX CHUCTEM. AOCOJIOTHBIE W  OTHOCHUTENIbHBIE IOIPELIHOCTH
u3MepeHuid pusndyeckux BeanunH. OLEeHKa TpaHull TOTrPEIIHOCTEN.

IIpoBeneHrne KOCBEHHBIX W3MEPEHUM, UCCIECNOBAaHUNW 3aBUCUMOCTEU
(¢u3nyuecKuX BEIUYMH, IMPOBEPKA MPEMJIOKEHHBIX TUIOTE3 (BbIOOp M3 padoT,
ONMMCAHHBIX B TEMAaTHMYECKUX pazfenax «YUYeHHYECKHH SKCIEepHUMEHT,
nabopaTopHbIe padOThI, MPAKTUKYM)).

MexnpeaMeTHbIe CBA3H.

N3yuenune «kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYHIECTBIISIETCSI C Y4YETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBsI3€ell C
Kypcamu MaTeMaTHKH, OMOJIOTUH, XUMHH, reorpaduu U TEXHOJIOTHH.

Mesiwcnpeomemnvle nonamus, CceA3AHHbIE C U3YUEHUEM MEN 0006
HAYYHO020 NO3HAHUA: SBICHUE, HAy4HbId (akT, THUmore3a, QuznyeckKas
BEJIMYMHA, 3aKOH, TeOopHs, HAOM0JeHNe, HKCIEPUMEHT, MOJIETUPOBAHUE,
MOJIeNIb, H3MEPEHHUE, IMOTPEUIHOCTH HU3MEPEHUH, HM3MEPHUTENIbHbIE MNPUOOPHI,
g poBas 1adopaTopus.

Mamemamuka: peunieHUe cUCTeMbl ypaBHeHMH. JluHelHas QyHKIuS,
napabosia, runepOona, UX TpapuKd U CBOWCTBA. TPUTOHOMETPHYECKHUE
(GyHKIMH: CHHYC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOPHI U UX MPOEKIMU HA OCH KOOPJAMHAT,
CJIOKEHHE BEKTOPOB.

Buonocusa: mexaHnueckoe [BMKEHHE B JKUBOW mpupone, auddysus,
OCMOC, TEINIOOOMEH UBBIX OPraHU3MOB, TEIJIOBOE 3arpsi3HEHUE OKPYXKaIoIeH
Cpelbl, yTUIN3alusl OMOOPraHNYECKOIr0 TOIUINBA JIJIsl BEIPAOOTKH «TETIOBOM» U
AJIEKTPOIHEPTUH, MOBEPXHOCTHOE HATSKEHUE W KANWJUIAPHBIE SIBICHUS B
HOpUPOJE, TIEKTPUUECKUE SBJICHUS B )KUBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHHME BEIIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJ,
MOJIb BEILECTBA, MOJISIPHAs Macca, IMOJy4eHHEe HAaHOMAaTepHuajoB, TEIJIOBbIE
CBOWMCTBAa TBEPABIX TEN, JKUAKOCTEW M Ta30B, JKUJIKHE KPHUCTAJLIBL,
AJIEKTPUYECKHE CBOWCTBA METAJJIOB, 3JEKTPOJUTHYECKAss JUCCOLUALIMS,
rajlbBaHUKa, HJIEKTPOHHAS MUKPOCKOIIHSI.

TI'eocpaghus: BnaxxHOCTH BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocusa:  npeoOpa3oBaHHEe  JBHXKEHHM € HCIOJIb30BAHHEM
MCXaHH3MOB, Y4€T CyXOro M JKHAKOTO TPCHHS B TCXHHKE, CTATHICCKHC
KOHCTPYKIMHM (KPOHIUTEHH, pemeTrdyaTele KOHCTPYKLMH), HCIIOIb30BaHUE
3aKOHOB COXpPAaHEHHsS MEXaHUKH B TEXHUKE (IMPOCKON, BOJOMET W JpPYyrue),
JBUTaTeIb BHYTPEHHETO CTOpaHUs, MapoBas TypOMHA, OBITOBOM XOJIOAMIBHUK,
KOHJUIMOHEP, TEXHOJOIMU MOJYyYEHHS COBPEMEHHBIX MAaTEpHAIOB, B TOM
YuCJIe HAaHOMATEepUajoB, W HAHOTEXHOJIOTMM, 3IIEKTPOCTAaTHYECKas 3alluTa,
3a3eMJIEHUE 3JIEKTPONPUOOPOB, ra3opaspsaHble JamIlbl, MOJYNPOBOJIHUKOBBIE
mpuOOPHI, TATHBAHUKA.

11 KIJACC

Pa3nen 4. DaekTpoauHaMH KA.
Tema 4. Maznummnoe noane.



B3anmopnelcTBue IOCTOSSHHBIX MAarHUTOB W IPOBOAHUKOB C TOKOM.
MarautHoe mnosie. BekTop MarHUTHOM MHAyKIMU. [IpuHOUMI cyneprno3uuuu
MarHUTHBIX NOJEU. JINHUY MarHUTHOU MHAYKLIUH.

MarsuTHoe 1oJie MPOBOJHUKA C TOKOM (IPSMOI0 MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Opcreaa.

Cuna AMnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna JlopeHna, €€ HampaBleHHE W MOJIYJb. JIBH)KEHHE 3apsKEHHOU
YacTHIIbl B OTHOPOJTHOM MarHuTHOM mose. Pabota cuinbl Jlopenia.

MaruuTtHoe none B BemecTBe. @eppOMArHeTUKY, NTapa- U JUAMarHEeTUKH.

TexHuueckne ycTpoHCTBAa M TEXHOJOTMYECKHE IPOLIECCHI: NPUMEHECHHE

MIOCTOSIHHBIX MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTENN SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna nuHUNW  MHAYKIIMM  MAarHUTHOTO TMOJS  IOJOCOBOTO U
MOIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

Kaptuna nuHMII MarHUTHOM WHAYKIUUA TIONS JUIMHHOTO MPSIMOTO
IIPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOIHUKA, KATYIITKH C TOKOM.

B3anmMoselicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

HaGmonenne nBukeHus mydyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHnun NeHCTBUS AIEKTPOU3MEPUTETHLHOTO npudopa
MAarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanre MarHUTHOTO MOJISI HOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (peppOMArHeTUKOB.

HccnenoBanue 1ecTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

N3mepenue cunbl Ammepa.

N3yudeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIUMA HAa OCHOBE M3MEPEHUS CHUJIBI
Awmmepa.

Tema 5. Inekmpomaznumnas UHOYKYUAL.

SlBneHne 3neKTpoMarHMTHOM WHAYKUMU. [IOTOK BeEkTOpa MAarHUTHOM
uHaykiuu. DJC uHayKnuy. 3aKoH 3JIEKTPOMAarHUTHOW MHAYKUMM Dapajes.
Buxpeoe snekrpuueckoe nosue. Toku Dyko.

OJIC mHAyKUMHA B OPOBOJHUKE, JBUKYIIEMCS B OJHOPOAHOM MAarHUTHOM
ToJIe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylllka MHAYKTUBHOCTH B LENHU IMOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHuueckne ycTpoilcTBa U TEXHOJIOTUYECKUE MPOLECChl: MHAYKIIMOHHAS
Meyb, COJICHOUI, 3allUTa OT SJEKTPU3ALMU TEJI NPHU JABUKEHUU B MATHUTHOM
noJie 3eMIIu.

Hemoncmpauuu.

HaGmronenwne siBiIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIUU.

UccnenoBanne 3aBucumoctd ID/C MHAYKIMM OT CKOPOCTH HU3MEHEHUS
MAarHUTHOTO MOTOKA.

[TpaBuno Jlenua.

[Tanenne MarauTa B alIOMHUHHUEBOM (MEIHOM) TpyOe.



SIBneHre caMOMHIYKITUH.

NccnenoBanne 3aBucumoctn  JOJIC  CaMOMHIYKIMHM OT CKOPOCTH
M3MEHEHHUSI CWJIbl TOKa B IICTIH.

Yuenuueckuii sxcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.

UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUH.

Ornpenenenue MHIYKIMU BUXPEBOTO MArHUTHOTO TIOJISL.

UccnenoBanue siBIEHUS CAMOUHAYKITUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznea 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarennnasa cucrema. CBoOOIHEIE KOIcOaHUS.

lapmonunueckue  konebanusi. KunHemarnueckoe W JUHAMHYECKOE
omucaHue. DJHEPreTUYECKOe OIMHCcaHue (3aKOH COXPAHCHHUS MEXaHUYECKOU
sHepruu). BoIBOJI AMHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOaHuN U3 UX
AHEPIreTUYECKOTO U KHHEMATHUYE€CKOTO OMUCAHMUS.

Ammnryna u (aza konebanuif. CBA3b aMIUTUTYAbI KOJIEOAHUM HCXOTHOMN
BEJIMYUHBI C aMIUTUTYAaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHHUS.

[Tepuon u yactora koneOanuid. [lepmoa ManbIx CBOOOJHBIX KOJeOaHUI
MaTeMaTH4ecKoro MasiTHuka. I[lepuos cBOOOAHBIX KoJIeOaHHMH MPYKHHHOTO
MasTHHUKA.

[TonsiTue o 3aryxaromux KojeOaHusX. BpIHYyXJAeHHBIE KOJICOAHUS.
Pe3onanc. Pe3onaHcHasi kpuBasi. BnusiHue 3aTyxaHus Ha BHJ PE30HAHCHOM
KpUBOH. ABTOKOJIEOAHUS.

TexHuueckue YCTPOWCTBA M TEXHOJIOTMUECKHUE MPOILIECChl: METPOHOM,
9ackl, Ka4eJll, My3bIKaJbHbIE HHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anucek KoJaebaTeIbHOTO JIBIKCHUS.

HaGmronenne He3aBUCMMOCTH TEPHOJIa MAJIBIX KOJIeOaHUH Tpy3a Ha HUTHU
OT aMILTATY/IbI.

HccnenoBanne 3aTyxammmx KojeOaHUW U 3aBUCHUMOCTH  IepHOja
CBOOOJIHBIX KOJI€OaHU OT CONMPOTHBIICHHUS.

HccnenoBanne kojebaHui Trpy3a Ha MACCHBHOM TIPY)XKHHE C IICJIBIO
dbopmMupoBaHus MPEACTABICHUHN 00 UeaTbHONW MOJIEIN IPYKUHHOTO MasTHUKA.

3aK0H COXpaHCHHS YHEPTUH MPU KOJICOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBanne BRIHYKISHHBIX KOJICOaAHU.

Ha6monenue peonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue mepuoma CBOOOJHBIX KOJIEOAHWW HHUTSHOTO U TMPYKUHHOTO
MAasiITHUKOB.

N3yuyenue 3aKOHOB JBIDKEHHUS Tela B XOJe KOJIeOAaHWN Ha YIPyroMm
MOJBECE.

N3ydenue NBUKEHUS HUTSHOIO MasTHUKA.

[IpeoGpa3oBanue YHEPTUN B IPYKMHHOM MAasITHHKE.

NccnenoBanne yObIBaHUS aMIUTUTYIbl 3aTYXaIOMINX KOJIEOaHHIA.

HccnenoBanne BRIHYKIEHHBIX KOJICOAHUN.

Tema 2. dnexkmpomazHumHnsle Koj1edaAHUA.

Konebarenbubiii koHTYp. CBOOOMHBIE AIEKTPOMArHUTHBIC KOJeOaHUS B
HCANBHOM KoneOaTenbHoM KOHType. Dopmyna Tomcona. CBs3b aMIUTHTY[IBI
3apsiia KOHAEHCATOpa C aMIUTUTYI0M CUJIbI TOKa B KoJieO0aTeTbHOM KOHTYpE.

3aKOH COXpaHEHMS YFHEPTUH B UACATBLHOM KOoJIe0aTeTbHOM KOHTYPE.



3aTyxarouue AIEKTPOMAarHUTHbIE KoJIeOaHusl. BrinyxeHHbIE
ANEKTPOMAarHUTHbIE KOJIEOaHUs.

Ilepemensblii TOK. MOIIHOCTH NEPEMEHHOTO TOKA. AMIUIMTYJIHOE U
JEUCTBYIOIIEE 3HAUEHUE CHJIbl TOKAa W HAIpPSDKEHUS NpPH pa3InyHOM (opme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHyconanpHblli IEPEMEHHBINA TOK. Pe3ncTop, KOHIEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LIENU CHHYCOUAAIBHOTO IEPEMEHHOI0 TOKA. Pe30HaHC TOKOB.
Pe3oHaHC HapsKEHUN.

Nneanbubiii Tpancopmarop. [IpousBoacTsBo, nepemada u motpedlieHue
AJIEKTPUYECKOU SHEPTUH.

DKOJIOTMYECKHE PUCKU TIPH IMPOU3BOJACTBE JIIEKTpodHepruu. KynbTypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHuueckne yCTporCTBa U TEXHOJIOTUYECKHUE MPOLECCHI: IIEKTPUUECKHIMA
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEAY.

Jemoncmpayuu.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

3aBUCUMOCTh YacCTOThl CBOOOJHBIX KOJ€OAaHUN OT HMHIYKTUBHOCTH U
€MKOCTH KOHTYpa.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUMX JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mogenb 3JIEKTpPOMarHuTHOrO TeHEpaTopa.

BrinyX/1IeHHbIE CHHYCOUAIbHbIE KOJICOaHUsI.

Pesucrop, karymka MHIYKTUBHOCTA U KOHJEHCATOP B LIETIH [TIEPEMEHHOTO
TOKA.

Pe3oHanc npu mnocnenoBaTeIbHOM COEOUHEHUHM PE3UCTOPA, KaTYLIKU
WHIYKTUBHOCTH ¥ KOHJAEHCATOPA.

YcTpoicTBO M IPUHIIUIT ISUCTBUS TpaHc(opMaropa.

Mojenb JIMHUY 3EKTPOoNEpENAYH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Nzyuenne Tpancdopmaropa.

HccnenoBanne nepeMeHHOI0 TOKa 4epe3 MOCIEeA0BATEIbHO COCIUHEHHBIE
KOHJIEHCATOP, KATYLIKY ¥ PE3UCTOP.

HaGnronenne sneKTpOMarHuTHOTO pe3oHaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIETH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u I1eKmpOMaAzZHUMHbLE 80IHbL.

MexaHnyeckue BOJIHBI, YCIIOBUSI MX pacrpoctpaHeHus. llomepeunsie u
IIPONOJBHBIE BOJHBL. llepuon, ckOpOCTh pacnpOCTpaHEHHs W JUIMHA BOJIHBI.
CBoiicTBa MEXaHUUYECKUX BOJIH: OTpak€HUE, MpeIoMIIeHNe, HHTephepeHIHs U
TudpaKIus.

3Byk. CxopocThb 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IIymMoBOE€ 3arpsA3HEHHE OKPYXKAIOILIEH CPEbI.

DONEeKTpOMAarHUTHBIE BOJHBL. YCIOBUS M3JIyYEHHs SJIEKTPOMAarHUTHBIX
BOJIH. B3auMHas opueHTalus BEKTOPOB B AJIEKTPOMAarHUTHON BOJIHE.

CBoiicTBa  2JEKTPOMArHUTHBIX  BOJH:  OTPa)X€HUE, MPEIOMIICHHE,
noJsipu3alysi, uHTeppepeHus u 1udpakuus.

[IIxana >1€KTPOMArHUTHBIX BOJIH. lIpuMeHEeHNE 3JIEKTPOMAarHUTHBIX BOJIH
B TEXHUKE U OBITY.

IIpuHIHNIBI paguoCBA3U U TeNeBUICHM. Panqnonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbI.



TexHuueckne yCcTpoOWCTBA M MPAKTUUECKOE MPUMEHEHHE: MY3bIKAJIbHbBIC
MHCTPYMEHTHI, pajap, paauonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-
M€4Yb, YIbTPA3BYKOBASI AUATHOCTUKA B TEXHUKE U MEJULINHE.

Jemoncmpayuu.

OO6pazoBaHue U pacIPOCTPaHEHHUE TOTIEPEUHBIX U MTPOJIOTBHBIX BOJIH.

Konebuomeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTb JIJIMHBI BOJTHBI OT YaCTOThI KOJICOAHUIA.

HaGmronenne orpakeHus U IpesioMIIeHUS] MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeHuu u 1uppakiiu MEXaHMIECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CgolicTBa yJIbTpa3ByKa U €ro IpUMEHEHUE.

HaGmtonenne cBs3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM U
4aCTOTOU KOJIeOaHU.

UccnenoBanne  CBOMCTB  DJIGKTPOMArHUTHBIX  BOJH:  OTpa)KE€HHUE,
pesIoMJICHHE, MoJsipu3alus, 1udpakius, nHTepdepeHIus.

O6HapyxeHue nHOPaKpacHOTO U YIbTPaPHUOIETOBOTO U3ITYUCHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsmonrHElHOE paclpoCTpaHEHUE CBETa B OAHOPOAHON cpexae. Jlyu
cBeTa. TOYEeUHbIM HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUsl cBeTa. [locTpoeHne n3o0pakeHuit
B TUI0CcKOM 3epkaiie. Cdepudeckue 3epkaa.

[Ipenomnenne cBeta. 3aKOHBI TMPEJIOMIIEHHUS CBeTa. AOCOIIOTHBIN
nokaszaTenb npeiaomiieHHs. OTHOCUTENBHBIM  MOKa3aTellb  IPEJIOMIICHHUS.
IIOoCTOSSHCTBO 4YacTOThI CBETA M COOTHOLUEHHWE [JMH BOJH IMpPH TEPEXO0Je
MOHOXpPOMAaTHUYECKOr0 CBETA Yepe3 IpaHuIly pa3jesa AByX ONTUYECKUX CPEl.

Xon nydeit B mpusme. Jucrnepcus cBeta. CI0XKHBINA cOCTaB O€JIOro CBETa.
[BeT.

[lomHoe  BHyTpeHHee  oTpaxkeHue. IIpeAenbHBII  Yroa  MOJHOIO
BHYTPEHHET0 OTPAKEHUS.

ColOuparomue W paccewBalImue JUH3BI. ToHKas auH3a. DOKycHOE
pPacCTOSIHME M ONTHYECKas CWjia TOHKOW JHMH3BL. 3aBHUCHUMOCTH (POKYCHOTO
PACCTOSIHHSI TOHKOM CpepruecKor JTUH3BI OT €€ T€OMETPUH U OTHOCUTEIHHOIO
MOKa3aTes MPEIOMIICHHUS.

dopmyna TOHKOU JIMH3BL. Y BEJIMYEHHE, JaBAEMOE JIMH30M.

XoJ Jiyya, MPOWEAIIEro JUH3Y IO MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuyeckord ocu. [locTpoenne wH300pakeHWl TOYKM M OTpE3Ka MpsSMOMl B
coOUparoNUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaXx.

Onrtrueckue mnpubopsel.  Paspemaromas  crmocoOHOCTh. [7a3  kak
ONTUYECKAsA CUCTEMA.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. Murepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaONMIOJEHUST MaKCUMYMOB MU MHHUMYMOB B HHTEpPhEpPEHUHOHHOU
KapTUHE OT JBYX KOT€PEHTHBIX HWCTOYHHMKOB. IIpuMmepsl Kilaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaknusa csera. Judpaknwonnas pemérka. YcimoBue HaOIIOIEHUS
[JIaBHBIX MAKCHMYMOB TIpH MaJ€HHM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(PaKMOHHYIO PEHIETKY.

[Tonsipuszaums ceera.



TexHUYecKue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLIECCHI: OYKH, JIYIA,
NepUCKoM, (oToanmnapaT, MUKPOCKOI, MPOEKIIMOHHBIN anmnapar, NpoCBETICHHUE
ONTHUKH, BOJIOKOHHASI ONITHUKA, TU(PaKIIMOHHAS PEHIETKA.

Jemoncmpayuu.

3aKOHBI OTPAYKEHHUSI CBETA.

NccnenoBanne npesoMiaeHus CBETA.

HaGmronenre noiaHoro BHyTPEHHEro OTpakeHus. MoJienb CBETOBO1A.

HccnenoBanne XxoAa CBETOBBIX IYYKOB YEPE3 IIOCKONAPAJIIECIBHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mopenn MUKpOCKOIIa, TeJIECKONa.

HaGmonenue natepdepeHium crera.

HaGmronenue 1iBETOB TOHKUX IMJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

HabGmonenue nudpakiimOHHOTO CIEKTpa.

HaGmronenue nucnepcuu cBera.

HaGmonenue nonsipu3anuu cBeTa.

[TprmeHeHune noasIpoOuI0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUM.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaresns NpeJoMIeHUs CTEKIA.

HccnenoBanne 3aBUCHUMOCTH (POKYCHOTO pacCTOSTHUSI OT BellecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HokycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenune n3o0paxeHusi B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[Tonyyenue n3o0paxeHusi B CUCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue T€NECKONMUYECKUX CUCTEM.

Ha6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIINH CBETA.

N3yuenne monspu3alu  CBETa, OTPAKEHHOTO OT  IOBEPXHOCTH
IUAJIEKTPUKA.

N3yuyenue nnTepdepeHnm 1a3epHoro U3IydeHUs Ha IBYX HIEIsIX.

HaGmonenne nucnepcun.

Hab6monenne u uiccnenoBanue qu@paKkImOHHOTO CIIEKTpA.

N3mepenne nivHbl CBETOBOM BOJIHBI.

[lonyueHnne  cmekTpa  HM3JyYEeHHs  CBETOAMOAA  MpPU  IOMOIIU
TU(PaKITMOHHON PEIIETKHY.

Pa3znesn 6. OcHOBBI cieMAILHON TEOPUH OTHOCUTEJIbHOCTH.

['pannnbl OPUMEHUMMOCTH — KIIACCMYECKOW  MexXaHWKH. [locTymnatel
CIIELUAIBHOW TEOPUU OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHON wuHTepBad. IIpeobGpa3zoBanus JlopeHnua.
VYcnoue npudyMHHOCTH. OTHOCHUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeUICHHE
BPEMEHHU U COKPALCHUE JJIUHBI.

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

CBsi3b Macchl C SHEPrued W HMMIYJIbCOM PEISATUBUCTCKON YaCTHIIBI.
DOHeprus MmoKosl.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMUYECKHE MPOLECCHI: CITYTHHUKOBBIE
MPUEMHHKHU, YCKOPUTEIHN 3aPSIKEHHBIX YACTHLL.

Y4eHndeCcKul IKCIIEPUMEHT, JIA00paTOPHBIE PAOOTHI, MPAKTUKYM.

Onpenenenue UMIyJIbCa UM DSHEPTrUU  PEJSITUBUCTCKUX yacTull (10
doTorpadusiMm TPEKOB 3apsiKEHHBIX YaCTUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.



Tema 1. KopnyckyaapHno-6011060i1i oyanusm.

PaBHOBecHOE TeIIOBOE U3Iy4YeHUE (M3Iy4yeHue aOCOIIOTHO YEPHOIO
Tena). 3akoH cMmelleHus Buna. I'unoresa I1n1anka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotorpdexr. Ombitet A. I'. CroneroBa. 3akoHbl Qotorddekra.
VYpaBuenue DiinmTeiHa 11t porordpdexra. «KpacHas rpanuna» potodddekra.

JlaBneHue cBera (B YAaCTHOCTH, JaBJICHUE CBeTa Ha a0OCOJIIOTHO
MOTJIONIAIONIYI0 U a0COJIIOTHO OTpaxarolnyto MmoBepxHOCTh). OnwiTel I1. H.
JleGenena.

BosHoBBIE cBOlicTBa yacTull. Boauel ne bpoina. [InuHa BonHe! ae bpoiis
U pa3Mepbl 00JacTH JIOKaJW3alluu JBIDKYIIEHCS 4YacTuilbl. KopmyckyisipHO-
BOJIHOBOM ayanu3Mm. Jludpakius 2IeKTpOHOB Ha KpUCTaJIax.

Crnenuduka U3MEepeHui B MHUKpPOMHUPE. CooTHotieHust
HeonpenenéHHocrel ['eitzendepra.

TexHu4eckue ycTpoHCTBa M TEXHOJOTMYECKHE MPOIIECChI: CIEKTPOMETP,
dboToseMeHT, (POoTOaATYMK, TYHHEIBHBIH MHMKPOCKOI, COJIHEUHasi Oarapes,
CBETOUO.

Jemoncmpayuu.

®dotor(pdekT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

UccnenoBanue 3akoHOB BHelIHero (hoTodddekra.

UccnenoBanne 3aBUCUMOCTH COMPOTHUBJICHUS TOJYIPOBOJHUKOB OT
OCBEIIEHHOCTH.

CBeToauon.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Uccnenosanue Goropesucropa.

N3mepenue noctosinHou [Inmanka Ha ocHOBe uccienoBanus Gorodddexra.

HccnenoBanne 3aBUCUMOCTHM  CHJIBIL TOKa 4€pe3 CBETOAUOA  OT
HaIPSKEHUS.

Tema 2. Qu3zuxka amoma.

OnbITHL O UCCIIEIOBAHUIO CTPOEHUsI aTtoMa. [lanerapHas mozaenb atoma
Pezepdopna.

[Toctymarel bopa. U3nyuenune u moruomnieHne (OTOHOB IPH TMEPEXOJIe
aToma C OJIHOTO YPOBHS SHEPIUU Ha JPYrou.

Bunsl ciektpoB. CrieKTp ypOBHEW 3HEpTrUH aTOMa BOJOPO/A.

CrnoHTaHHOE U BBIHYKJIEHHOE U3i1yueHue ceta. Jlazep.

TexHuueckne yCTpOMCTBA U TEXHOJIOTMUYECKHUE MPOLECCHI: CIIEKTPAIbHbIN
aHanu3 (CIEKTPOCKOM), JIa3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpauuu.

Mogens onsita Pesepdopaa.

HaGmonenne mMHEHYaThIX CIIEKTPOB.

YCTpOoNCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YaCTUL.

Onpenenenue JIMHBI BOJIHBI J1a3€PHOTO U3TyUEHHUS.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.

Hab6moneHne mMHEHYaTOro CrieKkTpa.

UccnenoBanne crnekrtpa pa3peKEHHOIO0 aTOMapHOrO  BOJAOpOJa U
u3MepeHue noctosinnon Pundepra.

Tema 3. Quzuka amomnoz2o A0pa u 31eMEeHmMAPHLIX YACMUY.

Hyxknonnas moaens siapa I'eitzen0epra—Banenko. 3apsy sapa. MaccoBoe
yucino sapa. M3otonsl.



PanunoaktuBHOCTE. Anbda-pacnan. DIEKTPOHHBIA U MO3UTPOHHBIA OeTa-
pacnaz. I'amma-usinydeHue.

3aKOH paJMOaKTUBHOIO pacnaja. PaguoakTWBHBIE W30TOINBI B IPHUPOJE.
CBolicTBa MOHM3UPYIOILIETO U3Iy4YeHUs. BiusiHrEe painoaKTUBHOCTH Ha >KUBBIC
opranu3Msbl. EcrecTBeHHbil hoH uznydenus. Jlozumerpusi.

DHeprust CBs3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl aapa.

Snepnpie peakuuu. Jlenenue u cuHTE3 sfAuep. fAEpHBIE PEAKTOPHI.
[IpoGnembl ynpaBisieMoro TepMOSIAEPHOIO0 CHUHTE3a. DKOJIOIMYECKHE ACTIEKThI
pa3BUTHS AIEPHON IHEPTETUKH.

Mertonp! perucTpalvy U UCCIIEIOBAHMS DIIEMEHTAPHBIX YACTHII.

DOyHAaMEHTaJbHbIE B3aUMOJCHCTBUSA. bapuOHBI, ME30HBI W JICOTOHBI.
[IpencraBnenne o CtanaapTHOi Mozenu. KBapk-riirooHHast MOJENb aIpOHOB.

®usuka 3a npenenamu CtaHgapTHOW Mojenu. TémHas maTepus U TEMHas
SHEPTIHUsl.

EnunctBo puznueckoit kapTUHBI MUpA.

TexHuueckne yCTpOWCTBA M TEXHOJOTMYECKUE IPOLECCHI: JTO3UMETD,
Kamepa BuibcoHa, SAEpHBIM peakTop, TEPMOSAEPHBIM pPEaKTOp, aTOMHas
6oM0a, MarHUTHO-PE30HAHCHAS! TOMOTpadusl.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanue TpekoB YacTHIL (110 TOTOBBIM (hoTorpadusiM).

UccnenoBanue paguoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue normnomieHus: 6eTa-4acTuil aTlOMHUHHEM.

Pa3zpnen 8. DiieMeHTBHI ACTPOHOMUHM U ACTPO(PU3UKH.

Ortanbl pa3BuUTUs acTpoHOMUHU. [IpuUKIIafHOE W MUPOBO33PEHUYECKOE
3HauU€HHWE AacTpOHOMHUHU. [IpUMEHMMOCTH 3aKOHOB (PHU3MKH T OOBSICHEHUS
IPUPOJIBI KOCMUYECKUX OOBEKTOB.

Mertonsl acTpoHOMUYECKHX HcclieoBaHui. COBpEMEHHBbIE ONTUYECKUE
TEJIECKOTIIbI, PAIUOTENIECKOIIbI, BHEaTMOC(hEepHasi aCTPOHOMMUSI.

Bun 3Bé3nnoro neba. Co3Besnus, ApKUe 3BE3/bI, MIIAHETHI, UX BUANUMOE
JBUYKCHHE.

Conneynas cucrema.

Counnue. ConmHeuHasi akTUBHOCTb. MIcTouHuk sHepruu CoJiHIa U 3BE3.

3BE3MbI, UX OCHOBHBIE XapaKTEPUCTHUKHU. JlHarpaMma «CIEKTpabHBIMI
KJIACC — CBETUMOCTBHY». 3BE3/bl IJIaBHOW IOCIJIEIOBATEIBHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTb» JJIsl 3BE3]l TJIaBHOW MOCIIEI0BAaTEbHOCTU. BHyTpeHHEe
ctpoenue 3B€31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOKICHUH U 3BOJIFOLIUN
CoiHna u 3B€374. DTambl )KU3HHU 3BE3 .

Mueunsiii [lyTe — Hama [Manaktuka. [lTomoxxenue u auxenue CoJiHIA B
l'anaktuke. Tunel ranaktuk. Papworamaktku u KBasapbel. UEpHbIE ABIPHI B
A/Ipax rajlakTHK.

Bcenennas. Pacmupenne Bceenennoi. 3axkon Xa66ma. PaszGeranwme
ranakTuk. Teopust bosbmioro B3peiBa. PenukroBoe usnydeHue.

Macurabnas ctpyktypa Beenennoil. Metaranaktuka.

Hepeménnpie npoOaeMbl aCTPOHOMUH.

Yuenuueckue naonwoenus.

HaGmomennst  3BE3mHOrO  HebGa  HEBOOPYKEHHBIM  TJIa30M  C
WCMOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUN ISl ONPEIEIICHUS MOJI0KEHUS
HEOECHbIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3aus CeBepHOro
MOJIYLIAPUSA U SIPKUE 3BE3/IBL.

HaGmonenust B Teneckon JlyHbl, TiaHeT, TyMaHHOCTEW U 3BE3IAHBIX
CKOILICHUHU.



Du3HYeCKU NPAKTHKYM.

CnocoObl  u3MepeHHs: (U3UYECKUX BEIMYMH C  HCIOJIb30BAaHUEM
aHAJOTOBBIX M UIU(QPOBBIX HU3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX
JATYUKOBBIX CHUCTEM. AOCOJIOTHBIE W  OTHOCHTENBHBIE IOIPELIHOCTH
u3MepeHui pusndyeckux BenuurH. OLeHKa TpaHull TOTrPEIIHOCTEH.

IIpoBeneHrne KOCBEHHBIX W3MEPEHUM, UCCIECNOBAaHUNW 3aBUCUMOCTEU
(¢u3nUecKrX BEIUYMH, MPOBEPKA MPEAIOKEHHBIX TUnore3 (BbIOOp U3 padoT,
ONMMCAHHBIX B TEMAaTHYECKUX pa3fenax «YUYeHHYECKHH SKCIEepHUMEHT,
nabopaTopHbIC padOThI, MPAKTUKYM).

Oo6o01maomee NOBTOPEHHUE.

O6oOuieHne W cucTeMaTu3alMs — COJep KaHHMsl — pa3fesioB  Kypca
«MexaHukay, «MoutexynsipHas buznka 51 TEPMOJIUHAMHUKA,
«OnexkTpoauHamukay, «Konebanus u BoiHb», «OCHOBBI CHEMAIBHON TEOPUU
OTHOCUTENbHOCTH», «KBaHTOBass @u3ukay, «IJIEeMEHTbl AacCTPOHOMHH U
acTpoPU3UKN».

Ponb ¢u3uku U acTpOHOMUM B SKOHOMHUYECKOH, TEXHOJIOIMYECKOM,
COLIMAJILHOM M O3TUYECKON cdepax AesTENbHOCTH YeJIOBEKa, POJb M MECTO
(Gu3MKM W acCTPOHOMUU B COBPEMEHHOW HAyYHOM KapTHHE MHUpa, 3HAYCHUE
ONMMCATENBHON, CHUCTEeMATU3UPYIOIIEeH, OOBSCHUTEILHOM M MPOTHOCTUYECKOM
byHKui GU3HMUecKol TEopuu, POib (PU3UYECKON TEOpUH B (HOPMUPOBAHUU
npe/cTaBleHni 0 (pU3ndYecKkod KapTHHE MHUpPA, MECTO (PU3NYECKOW KapTHUHBI
MHUpa B O0IEM pAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJCTaBICHUN O
IpUpOJIE.

MexnpeaMeTHbIE CBSA3H.

N3yuenue «kypca ¢usuku yrayonéHHoro ypoBHs B 11 kiacce
OCYLIECTBIIIETCS € YYETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBS3EH C
Kypcamu MaTeMaTHKH, OMOJIOTHH, XUMHH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemusie nouamus, C6A3AHHBIE C UYUEHUEM MEMO0008
HAY4YHO20 NO3HAHUA: SBICHUE, HAy4HbIA (akT, rHUnore3a, ¢GuznUecKas
BEJIMYMHA, 3aKOH, TeOopHs, HAOM0IeHNe, HKCICPUMEHT, MOJIETUPOBAHUE,
MOJIeNIb, M3MEpPEHHUE, MOTPEUTHOCTH HW3MEPEHUM, HU3MEPHUTENbHbIE MPUOOPHI,
udposast 1abopaTopus.

Mamemamuka: pPEUICHUE CHUCTEMbl YypaBHEHUU. TpPUTrOHOMETpPUUECKHUE
byHKIUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOPHI M UX MPOEKIIMU HA OCH KOOPJAHHAT,
CIIOKeHHE BEKTOpoB. I[Ipouw3BojHbIe 3ieMeHTapHBIX (yHKIMA. [IpusHaku
MOoI00UST TPEYTOJIbHUKOB, OMpPENENICHUE IUIOMIAAN TUIOCKUX (QUryp u o0béma
TEJL.

Buonozua: s>nextpuueckue sBICHUS B JKUBOM MpHUpOJE, KoneOaTelbHbIe
IBWKEHUS B JKMBOM MPHUPOJE, OSKOJOTMYECKHE PUCKH IPH NPOU3BOJICTBE
ANIEKTPO’HEPIUH, SJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelbl,
YJIBTPa3ByKOBasl JHMATHOCTHKA B MEIHIIMHE, ONTHYECKHE SIBIICHHUA B >KHBOMU
IIPUPOJE.

Xumun: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJNIMYECKas CTPYKTypa
TBEPIABIX TN, MEXaHU3Mbl 00pa30BaHUS KPUCTAJUIMUECKON  pEemETKH,
CIIEKTpaJIbHbIA AHAJIU3.

I'eocpagpua: wmarHuTHBIE TIONIOCA 3€MIIM, 3aJIEKHM MATrHUTHBIX PV,
doTochEMKaA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHUE IIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTPOABUTaTENb SIKOOU, FeHepaTop NEPEMEHHOIO TOKA, NHAYKIIMOHHAS TI€Yb,
JUHUM  DJIEKTpOIEpenad, AJIEKTPOABUTraTeNb, pajgap, paauoNpUEMHUK,



TEJIEBU30D, aHTCHHA, TGJIG(l)OH CBY-neus, ynpTpa3ByKOBas IHATHOCTUKA B
TEXHHKE, NPOCKLMOHHBII ammapar, BOJOKOHHAs ONTHKA, CONHEYHas Oarapes,
CIIyTHUKOBbBIC IIPUEMHUKH, sACPHAsA DHEPreTUKA U DKOJIOTMYECKUE ACIEKThI €€
pa3BUTHA.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUWA IIPOT'PAMMBI 110
OU3UKE HA YPOBHE CPEJIHEI'O OBLIEI'O
OBPA3OBAHUAJIMUHOCTHLIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE pe3yabTaTbl OCBOEHHS yueOHOro mnpeamera «dusukan
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTb M CHOCOOHOCTh  OOy4YaromuXxcs
PYKOBOJICTBOBAThCSI C(POPMUPOBAHHOW BHYTPEHHEW MO3MLMENH JIMYHOCTH,
CUCTEMOM ULEHHOCTHBIX OpPHUEHTALMM, MO3UTUBHBIX BHYTPEHHHX YOEXKICHHMH,
COOTBETCTBYIOIIMX TPAJUIMOHHBIM IEHHOCTSIM POCCHUUCKOro 00IlecTBa,
paclIMpeHue JKMU3HEHHOrO ONBbITA W OMNbITAa JIEITEJIBHOCTH B IMpPOLECCE
peanu3alu OCHOBHBIX HAIIPABJICHHUI BOCHUTATEIBHON NESITEIBHOCTH, B TOM
YHUCJIE B YaCTH:

IrPaKAAHCKOI0 BOCIIMTAHUSA:

e C(OPMUPOBAHHOCTH TPAXKAAHCKOM MO3UIMK OOYydYarOmIerocss Kak
AKTUBHOI'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIECTRA;

e TMPUHITHE TPAAUIIMOHHBIX OOIIECYCIOBEUECKUX TYMAHUCTHYECKUX H
JEMOKPAaTUYECKUX [IEHHOCTEN;

e TOTOBHOCTh BECTH COBMECTHYK JEATEIBHOCTh B  HHTEpecax
IPaXIAHCKOTO  OOIecTBa, y4yacTBOBAaTh B  CaMOYIPAaBJICHUU B
oOpa3oBaTeIbHON OpraHu3alluy;

e YMEHHE B3aUMOJIECTBOBaTh C COLMAJIBHBIMU HWHCTUTYTaMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTH K T'YMAaHUTAPHOW U BOJOHTEPCKOU EATEIBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUSA:

e Cc(OpMUPOBAHHOCTH  POCCHMCKON  Tpa)¥JAaHCKOM  MACHTHUYHOCTH,
NaTPUOTU3MA;

e IIECHHOCTHOE OTHOLIEHHE K  TOCYJapCTBEHHbIM  CHUMBOJAM,
JTOCTHXKEHUSIM POCCUICKUX YUEHBIX B 00J1acTU (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBECHUS;

e CIIOCOOHOCTH OIICHMBATh CHUTYallMi0 H TPUHUMATh OCO3HAHHBIC
pelIeHns, OpPUEHTHUPYSICh Ha MOpPaJIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHUCJIE B AEATEIbHOCTU YUEHOTO;

e OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMYHBOTO OYTyIIEroO.

3CTETHYECKOr0 BOCITUTAHUSA

e DOCTETMYECKOE OTHOUICHHE K MHpPY, BKJIIOYAs 3CTETUKY HAy4HOIO
TBOPYECTBA, MPUCYIIETO (PUINUECKON HAyKeE.

TPYAOBOI'0 BOCIIUTAHUA:

e HWHTEpEC K pa3iIudHbIM cdepam TpodecCHOHANTBHON AESITEIILHOCTH, B
TOM YHUCJI€ CBS3aHHBIM C (U3MKOW M TEXHUKOH, YMEHHE COBEpIIaTh
OCO3HAHHBIA BBIOOpP Oymymieit mpodeccun W pearnu30BHIBATH
CcOOCTBEHHBIE )KU3HEHHBIC TUTAHEI;

e TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpPA30BAHHIO B
o0nacTi GU3MKHU Ha TMPOTSHKECHUU BCEH KU3HU.

JIKO0JIOrMYEeCKOr0 BOCIIMTAHMS:

e c(hOPMUPOBAHHOCTb DKOJIOTHYECKOHN KYJIBTYpHI, OCO3HAaHUE
100aJIBbHOTO XapakTepa FKOJOTHUECKUX MPoOIieM;

e IUJAHUPOBAHUE U OCYIIECCTBICHUE ACUCTBUU B OKPYXKAIOIIEH Cpelie HA
OCHOBE 3HAaHMS LIEJIEN YCTOMYMBOIO Pa3BUTHSI YEJIOBEYECTBA;



pacIIMpEeHre ONBITA IESITEIbHOCTH IKOJIOIMUECKON HAIPABICHHOCTH Ha
OCHOBE MMEIOIIMNXCS 3HAHUM 1O (PU3HUKE.

HEHHOCTH HAYYHOTI'O MIO3HAHMUA

c(hOpMHUPOBAHHOCTh MHUPOBO33pEHU, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHs (HU3HUECKON HAYKU;

OCO3HAHME IIEHHOCTU HAyYHOU JEeATEIbHOCTH, TOTOBHOCTh B MPOLECCE
U3y4YeHHs] (PUBHKU OCYILECTBIATH MPOEKTHYIO M MCCIIEI0BATEIbCKYIO
NEeSATENbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1edcTBUA:

CaMOCTOSITETFHO ~ (OPMYJIMPOBATh W aKTyalU3UpOBaTh MPOOJIEMY,
paccMmaTrpuBaTh €€ BCECTOPOHHE,

OTIPEEISITh TCJIA JISATCIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPHH HX
JOCTHIKEHUS;

BBISIBJISATh 3aKOHOMEPHOCTH W TPOTHUBOPEUYUS B paccMaTPUBACMBIX
(U3HYCCKUX SIBIICHUSX;

pa3pabaTeiBaTh IUIAaH pEIICHUS MpoOJeMbl ¢ y4€TOM aHamu3a
UMEIOIIUXCS MaTEPUAIIbHBIX U HEMaTePHATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITCIBHOCTh, OIICHHBATh COOTBETCTBHUE
PE3YJIBTATOB IEJISAM, OIICHUBATH PUCKH TOCJICICTBUN NEATEIBHOCTH;
KOODJMHMPOBaTh M _BBINOJHATH pPabOTy B YCIOBHSIX pEajbHOIO,
BUPTYQJIBHOTO M KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIUICHHE TIPH PEIICHUH >KU3HEHHBIX
poOJIeM.

Ba3oBnble uccienoBarejabcKkue 1eHCTBHA.

BJIAJETh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMU TOHATHSIMU U
MeToaamMu (pU3NIECKOl HayKH;

BJIAJeTh HABbIKAMH  Y4COHO-HCCIICIOBATEILCKOM M NMPOEKTHOU
NEATeIbHOCTH B 00JacTH (DU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TIOMCKY METOJOB peIIeHHS 3a7ad (hU3NYECKOro
COJICpKaHMsl, TPUMEHCHHIO PA3IUIHBIX METOJIOB ITO3HAHUS,

BJIAJETh BHJIAMH JCATEIBHOCTH IO TOJYYCHUIO HOBOT'O 3HAHMS, €r0
UHTEpIpEeTallii, TpeoOpa3oBaHUI0 W TPUMCHEHHUIO B Pa3IUYHBIX
y4eOHBIX CUTYaIHsIX, B TOM YUCJIE MPU CO3JIaHUH yUYCOHBIX MMPOCKTOB B
ob0nactu GU3HKHY;

BBISIBIIATh IPHYUHHO-CIICJICTBEHHBIC CBS3M W aKTyaJIU3HPOBATh 3aJ]1ady,
BBIIBUTATh THIOTE3y €€ pEIICHUSA, HAXOJAUTh AapTyMEHTHI IS
JI0OKa3aTeIbCTBA CBOMX YTBEPXKJICHHM, 3a7aBaTh IapaMeTphl U
KPUTEPUHU PEIICHHUS;

aHAJM3MPOBATh IOJYYCHHBIC B XOJIC¢ PEHICHUS 3aJadd pPe3yIbTaThl,
KPUTUYECKH  OICHWUBATh WX  JOCTOBEPHOCTh, IPOTHO3UPOBATH
WU3MCHEHHE B HOBBIX YCIIOBHSX;

CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIEC 3aJa4l B 0Opa3oBaTelbHOU
NEATEeIILHOCTH, B TOM YHUCJIC TIPH U3YUCHUN (PUBHKU;

JaBaTh OIICHKY HOBBIM CUTYAIIUsM, OIICHHUBATH MMPHOOPETEHHBIN OIIBIT,
YMETh IIEPEHOCUTHh 3HAaHHUS 10 (U3MKE B NPAKTUYSCKYHO 00JacTh
JKU3HEIESITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IPEIMETHBIX 00JIacTeH;



BBIIBUTaTh HOBBIE HWJIEW, NpeIjIararb OpPUTMHAIbHBIE MOAXOABl M
pelIeHHUS;
CTaBUTh MNpoOJEeMbl W 3a7ayd, JAOINYCKAIIIUe aJlbTEPHATUBHbBIC
peLIeHHUS.

Pab6ora ¢ undgopmanmeii:

BJaJeTh  HAaBbIKAMM  TOJy4YeHHUS  UHOpMamuu  (PU3NYECKOTO
CONEpKaHMSI W3 MCTOYHHMKOB PA3HBIX THIIOB, CAMOCTOATEIBHO
OCYLIECTBIIATh IOUCK, AHAJIW3, CHUCTEMATHU3ALMI0 W HMHTEPIPETALMIO
uH(OpMAaLIMK Pa3IMYHBIX BUJOB U (OPM MpECTaBICHHUS;

OLICHMBATh JIOCTOBEPHOCTh UH(OPMALIUU;

UCIIOJIb30BaTh CpPEJICTBA HMH(POPMALMOHHBIX U KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B PpEIICHHMM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX H
OpraHU3alMOHHBIX 3a/au ¢ coOJoJeHneM TpeOOBaHUN SPrOHOMUKH,
TEXHUKU O€30MacHOCTH, TMTUEHBI, pecypcocOepexeHusi, MPaBOBbIX U
ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHON 0€30MaCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COJIEPKaHUS B pa3IMUHbIX (hopmaTax ¢
y4€TOM Ha3HaueHHs WH(OpMAIMU U IEeJIeBOW ayJIuTOpUU, BBHIOUpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3ALIUU.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIEC YYeOHbIC 1eHCTBHS:

OCYIIIECTBJIATh OOIICHHE Ha Ypokax (HU3MKM W BO BHEYPOYHOUH
TS TEILHOCTH;

pacno3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CHUTyallHid M CMSTYaTh
KOH(JITUKTHI;

pa3BEPHYTO H  JIOTHYHO U3JaraTb CBOK TOYKY 3pEHHUS C
UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

NOHMMAaTh W  HCIOJb30BaTh  NPEUMYIIECTBA  KOMaHIHOM U
UHAUBUAYATBHON paboThI;

BBIOMpATh TEMaTUKYy M METOJbl COBMECTHBIX JEHCTBUA C Yy4ETOM
OOIIMX UHTEPECOB ¥ BO3MOYKHOCTEN KaXKJI0TO WieHA KOJICKTHBA;
OPUHUMATh 1EIM COBMECTHOM JESTENBHOCTH, OPTraHU30BBIBATH U
KOOPJIMHUPOBATH JEHUCTBUA MO €€ JOCTHKEHUIO: COCTABIATH IIJIaH
NEUCTBUHM, paCHpedciiaTh poOJd € YYETOM MHEHHM YYaCTHHUKOB,
00CyX1aTh Pe3ybTaThl COBMECTHON PabOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXJOTO YYaCTHHKA KOMaH/bI B
oOIIMiA pe3yabTaT 1Mo pa3padoTaHHBIM KPUTEPHSIM;

npenjaratb HOBbIE TNMPOEKTHI, OLEHWBATH WJEU C TO3UIIMH HOBU3HBI,
OpPUTHHAIBHOCTH, IPAKTUIECKOIN 3HAYMMOCTH,

OCYIIECTBIISITh TTO3UTUBHOE CTPATETUYECKOE MOBEACHHE B PA3TUYHBIX
CUTyallusX, TMPOSBISATH TBOPYECTBO W  BOOOpakeHHE, OBITh
WHUIUATUBHBIM.

PerynsiTuBHbIe YHUBepcaibHbIe YUueOHbIe JAeiicTBUs
Camoopranuszanus:

CaMOCTOSITEIbHO OCYUIECTBIIATh TO3HABATENIBHYIO JEATEIBbHOCTh B
obmacth (GU3MKH M ACTPOHOMMH, BBISBIATH IPOOJEMBI, CTaBUTh W
dbopMyITHpPOBATH COOCTBEHHBIC 3aaUH;

CaMOCTOATEIBHO  COCTABIATH IUIAH  PEHNICHUA  PACUETHBIX H
Ka4eCTBEHHBIX 3ajlay, TUIaH BBITIOJIHEHHUS IPAKTHYECKOW pPabOThI ¢
ydéTOM HMECIONIUXCSA PECypCOB, COOCTBEHHBIX BO3MOXKHOCTEH M
MPEANOYTEHNM;

JIaBaTh OIIEHKY HOBBIM CUTYaIlUsM;



paclMpATh paMKH y4eOHOro TMpeAMeTa Ha OCHOBE JIMYHBIX
[IPEANIOYTEHN;

JienaTh OCO3HAHHBIA BBIOOp, ApryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 34 PEILLIECHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIocoOCTBOBATh (DOPMUPOBAHUIO U MPOSABICHUIO IPYAUIMU B 00JaCTH
(u3HKHU, MOCTOSTHHO MOBBIIIATH CBOI 00pa30BaTENIbHBIA U KYJIbTYPHBII
YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

JlaBaTb OLEHKY HOBBIM CHUTyalMsIM, BHOCHUTb KOPPEKTHBBI B
JEeSITEIIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIAJI€Th HAaBBIKAMHM TI03HABATEIBHOM pe(dIeKCUU Kak OCO3HaHUs
COBEPIIAEMBIX JEUCTBUN U MBICIMTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB
1 OCHOBAaHMU;

UCIIOJIB30BaTh MPUEMBI pediekcuu It OIEHKH CHUTyalluu, BblIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBATh PUCKH U CBOCBPEMEHHO NMPUHUMAThH PEUIEHUS MO UX
CHIDKEHHUIO;

IIPUHUMATh MOTHUBBI M apPryMEHTBI JIPYTMX MPU aHAIU3E PE3YyJIbTaTOB
JIEATEIIbHOCTH;

NpUHUMATH ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;
IIPUHUMATh MOTHUBBI M apPryMEHTHI JIPYTMX MPU aHAIU3E PE3YJIbTaTOB
JIEATEIIbHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONTHOKH.

B nporiecce noCcTHKEHHS THYHOCTHBIX PE3YyIbTaTOB OCBOSHUS MPOTPAMMBI 110
dbu3uKe IS YpOBHS cpeaHero ooOmero oOpa3oBaHHS Yy OOyYaronIuxcs
COBEPIICHCTBYETCSI ~ SMOIMOHAIBHBIA  HWHTEJUICKT,  TPEeIIoJararonui
c(hOPMUPOBAHHOCTD:

CaMOCO3HaHMs,  BKJIIOYAIOLIETO0  CIHOCOOHOCTh  MOHUMATh  CBOE
HOMOIIMOHATIFHOE  COCTOSIHME, BHUJICTh  HAMpaBICHUS  Pa3BUTHUS
COOCTBEHHOM AMOITMOHATILHOMN c(epbl, OBITh YBEPEHHBIM B CeO¢€;
CaMOpETyJTUPOBAaHMS,  BKIIOYAIOIIETO  CAaMOKOHTPOJIb,  YMEHHUE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE IMIOBEJEHHUE, CIIOCOOHOCTH
aanTHPOBATBCA K OMOIMOHAIBHBIM HW3MEHEHHUSIM U  TMPOSBISATH
THOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKJIIOYAKOUIECH CTPEMIICHUE K JTOCTHKCHUIO
e U yCIeXy, ONTUMH3M, MHUIIMATUBHOCTh, YMEHUE JEHCTBOBATH,
HMCXO0JISI U3 CBOUX BO3MOXKHOCTEH;

OMIIATUH, BKIIOYAIOMIEH CIOCOOHOCTh IMOHMMATh SMOIMOHAIBHOE
COCTOSIHUE JAPYTHX, YYUTBIBATH €r0 MPH OCYIIECTBICHWU OOIICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh BBICTPAUBATH
OTHOMICHUS C JAPYTUMU JIIOJIBMH, 3a00THUTHCS, MPOSBIATH HHTEPEC U
paspemniaTb KOH(JIUKTHI.

I[TPEAMETHBIE PE3VJIbTATHI

K xonny oOyuenust B 10 knacce npeiMeTHbIe Pe3yJbTaThl Ha YriayOJIEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUIUXCS YMEHUIM:



MOHUMATh POJIb (U3UKU B OSKOHOMHYECKOM, TEXHOJOTUUYECKOM,
HKOJIOTMYECKOM, COLUMAIbHOW W ATHYECKON cdepax AesTeIbHOCTH
YeJIoBEeKa, POjb U MECTO (PU3MKM B COBPEMEHHOM HAyYHOM KapTUHE
MHUpa, 3HaYCHUE OIMHCATETBHOM, CUCTEMAaTU3UPYIOILIEH,
O0OBSCHUTEIBLHON U MPOTHOCTHUECKOW (DYHKIUN (PU3NUYECKOU TEOpUU —
MEXaHUKH, MOJEKYJISIpHOH (QU3UKK U TEPMOJUHAMHUKHU, POJIb
¢uznueckoir Teopur B GOPMHUPOBAHUU MPEICTABICHUN O PU3NUECKON
KapTUHE MUDA;

pa3iuyath YCJIOBUSL TPUMEHUMOCTH MoJieleld (U3UYECKUX Tel H
pOLECCOB (SBJICHUI): MHEpUUalIbHAs cHCTeMa OTCcuYéTa, aOCOJIIOTHO
TBEP/OE TEJ0, MaTepualbHas TOYKA, PABHOYCKOPEHHOE [BHUXKEHUE,
CBOOO/IHOE TajieHue, abCOMOTHO ympyras aedopmaiys, aOCOIHOTHO
ylnpyroe u aOCOJIOTHO HEYNPYroe CTOJKHOBEHHS, MOJENIU rasa,
KUJKOCTH U TBEPAOro (KPUCTALIMYECKOTO) Tela, HUicalbHBIN ras,
TOUEYHBIN 3apsiji, OAHOPOIHOE AIIEKTPUUYECKOE TOJIE;

pasznuuath yciaoBuUs (TpaHMIlbI, 00JaCTH) MPUMEHUMOCTH (HU3NUECKUX
3aKOHOB, TOHUMATh BCEOOITUH XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aQHAJM3UPOBATh M OOBSICHATH MEXaHUYECKHE TPOLECChl M SIBJICHUS,
UCTIONIB3YSl ~ OCHOBHBIE  TOJIOKEHUS U 3aKOHBl  MEXaHWUKHU
(OTHOCHUTETBHOCTh MEXAaHUUYECKOTO JBUXKEHUS, (POpMyIbl KHHEMATHUKHU
PaBHOYCKOPEHHOT'O  JBWIKCHHMS, TMpeoOpasoBanus [amwmies s
CKOPOCTM  HW  TepeMelleHusi, 3akoHbl  HproTOHA,  IPUHIUII
OTHOCHUTEJIBHOCTH ['aniies, 3aKOH BCEMHUPHOTO TATOTEHHUS, 3aKOHBI
COXpaHEHUSI UMITYJIbCA U MEXaHUYECKOM PHEPruu, CBSI3b paOOTHI CHIIbI
C U3MEHEHHEM MEXaHMYECKON PHEpPIruM, YCIOBUS paBHOBECHS TBEPIAOTO
T€na), IPU 3TOM HMCIOJIb30BATh MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB,
yKa3blBaTh  YCJIOBHUS ~ NPUMEHMMOCTH  (U3MYECKUX  3aKOHOB:
npeoOpazoBanuii ['anuies, BTOpOro u TpeThero 3akoHOB HploTOHA,
3aKOHOB COXPAaHEHUS HMMIYyJIbCa U MEXaHMYECKOW 3HEpPruu, 3aKoHa
BCEMHUPHOTO TATOTEHUS;

aHANMM3UPOBATh W OOBSACHATH TEIUIOBBIE TIPOLIECCHI W SBIICHUA,
UCnoyib3ysi OCHOBHbIE moyiokeHuss MKT u 3akoHBI MOJEKyISIpHON
GU3MKH U TEPMOJWHAMUKH (CBS3h JIaBIICHUSA UACAIBHOTO Ta3a Co
CpeHEH  KHHETHYECKOM  DSHEPrued  TEIUIOBOTO  JABHKECHHUS U
KOHLIEHTPALlMEl €ro MOJEKYJ, CBA3b TEMIEPAaTypbl BEUIECTBA CO
CpedHEW KWHETHYECKOW DHEPrMey TEIUIOBOTO ABH)KEHUS €r0 YacTHL,
CBS3b JABJICHUS WJICATILHOIO ra3a C KOHIICHTPALMEHd MOJIEKYJI U €ro
TeMIIepaTypoi, ypaBHeHHe MennaeneeBa—Knanelipona, nepBblii 3aKOH
TEPMOJANHAMUKH, 3aKOH COXPAaHEHUS SHEPTrUH B TEIJIOBBIX MPOIIECCaX),
OpyU 3TOM HCHOJIb30BaTh MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB,
yKa3plBaTh  YCJOBUSA NPUMEHUMOCTH YypaBHEHHs MeHzaeneeBa—
Knaneiipona;

AQHAJM3UPOBATL U OOBSCHATH JJIEKTPUUYECKUE SBICHUS, HWCIOIb3YS
OCHOBHBIE  TOJIO)KEHUSI W 3aKOHBl  AJIEKTPOJMHAMUKH  (3aKOH
COXpaHEHHUs ANEKTPUUYECKOro 3apAa, 3akoH KynoHa, mOTeHIIMaIbHOCTh
AIEKTPOCTATUYECKOTO TOJIs, MPUHILMI CYNEPHO3ULIUU AIEKTPUUECKUX
MOJIEH, MIPU 3TOM YyKasblBasi YCIOBUSA MPUMEHUMOCTH 3akoHa Kyrnona, a
TaK)Ke MPAKTUYECKH BaXKHbIE COOTHOUIEHUS: 3aKOHbl OMa /Ji y4acTKa
Lenu W JUIS 3aMKHYTOM JJIEKTpHUYECKOW 1enu, 3akoH J[xoyna—Jlenua,
npaBuiia Kupxroda, 3akonsr @apajes 11l 3JIEKTPOIU3a);



OMUCHIBaTh (PU3UYECKHUE MPOLECCHl U SIBICHUS, UCIOIb3Ys BEJIMYMHBI:
MepeMeIleHle, CKOPOCTh, YCKOPEHHUE, UMITYIbC T€Ja U CUCTEMBI T,
cuiaa, MOMEHT CHJbl, JaBJCHUE, T[OTCHIHAIbHAST  DHEPrus,
KUHETUYECKasl DHEpPrusi, MeEXaHWdeckas »JHeprusi, paboTa CHIIBI,
HEHTPOCTPEMUTEIBLHOE YCKOPEHHUE, CHJIa TSKECTH, CUJla YNPYTroCTH,
CUJla TPEHUS, MOIIHOCTb, SHEPTHUs B3aUMOJCWUCTBUA Tela C 3eMIEU
BOIM3M €€ TOBEPXHOCTH, DHEPrUsl YNpyrou aedopmainuu MNpy>KUHbI,
KOJMYECTBO TEIUIOTHI, a0CONIOTHAs TeMmIepaTypa Tena, pabora B
TEPMOJAMHAMUKE, BHYTPECHHSSI HHEPTUs HACATHHOTO OJHOATOMHOIO
raza, paboTa ueaIbHOTO Ta3a, OTHOCUTEJbHAS BIAKHOCTH BO3JyXa,
KITJI waeanbHOTO TEMJIOBOrO JABUTATENS; DJIEKTPUUECKOE TIOJIE,
HAMpPsOKEHHOCTh  DJICKTPUYECKOr0  TOJsS,  HAmpsSKEHHOCTh  MOJIs
TOYEUHOIO0 3apsjia WIM 3apsHKCHHOrO0 Iapa B BakKyymMe W B
TUAJICKTPUKE, TOTEHIHAT DSJEKTPOCTATHYECKOTO TIOJsl, Pa3HOCTh
MOTEHIIMATIOB, JJEKTPOABMIKYINAS CHUJIa, CWJIa TOKa, HaMpsKEHHE,
MOIITHOCTh TOKa, D3JIEKTpUuecKas EMKOCTh IUIOCKOTO KOHJEHCATopa,
COTNPOTHBJICHUE yYacTKa ILIEMH C MOCJIEeI0BATSIbHBIM U TlapajlieIbHBIM
COCMHEHUEM  PE3UCTOPOB,  DHEPrus  DJIEKTPUUECKOrOo  TMOJis
KOHJIEHCATOPa;

OOBSICHSITH  OCOOCHHOCTH  TIPOTEKaHHWS  (DU3WYECKUX  SIBJICHUM:
MEXaHUYECKOE JIBMKEHUE, TEIUIOBOE JIBM)KCHUE 4YaCTHIl BEIIECTBA,
TEMJIOBOE  paBHOBECHMEe, OpOYHOBCKOE  JBIWXKeHHE, 1uddysus,
UCIapeHue, KUTICEHUEe M KOHJEHCAIMs, TUTaBJICHUE U KPUCTAJUIA3AIus,
HaIIPaBJIEHHOCTh TEIUIoNepeayH, ANEKTPU3ALUS TEN,
AKBUIIOTEHIUAJIBHOCTH MIOBEPXHOCTHU 3aPSIAKEHHOIO IPOBOJHUKA;
POBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3HUECKONU BETMYHHBI
OT Jpyrol C UCIOJb30BAHUEM TMPSMBIX HU3MEPEHUH, NIpPU 3TOM
KOHCTPYUPOBAaTh YCTaHOBKY, (PUKCHpOBATh PE3yNbTaThl MOTYyYECHHOU
3aBUCUMOCTH (U3MYECKUX BEJIMYUH B BHJE TpadUKOB C Y4ETOM
aOCONIOTHBIX ~ TMOTPENTHOCTeH W3MEPEHHH, JeJaTh BBIBOJALI IO
pe3yabpTaTaM UCCIEeI0BaHUSs;

IPOBOAUTH KOCBEHHBIE M3MEpEHUs (DU3NYECKUX BEIMYUH, TIPU ITOM
BBIOMpATH ONTUMAJIBLHBIN METOJI H3MEPEHUS, OIEHUBATh A0COIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHU;
OPOBOJIUTh  ONBITBI IO TPOBEPKE  MPEIJIOKEHHON  TUIIOTE3bI:
IJIaHUPOBATh AKCHEPUMEHT, coOupaThb AKCIEPUMEHTAIBHYIO
YCTaHOBKY, aHAJIU3UPOBATh MOJTYyUYEHHbIEC PE3YIbTAThI U AENaTh BBIBOJ O
CTaTyce MPeAJIOKEHHON TUIOTE3bL;

coOmomaTe  mpaBuia  0€30MacHOTO  Tpyda TpU  MPOBEACHUU
UCCJIEIOBAaHUN B paMKax yd4eOHOTO SKCIEpPUMEHTa, MpaKTUKyMa |
yu4eOHO-UCCIEIOBATENIbCKOM M TIPOEKTHOM  JESATENBHOCTH  C
UCIIOJIb30BAaHUEM  H3MEPUTEIBHBIX YCTPOWCTB W  JTAOOPATOPHOTO
000pyT0BaHMS;

peliaTe pacy€THhIE 3aJa4d C SIBHO 3aJIaHHOW W HEABHO 3aJaHHOM
(du3ruecKkol MOJIEIbIO: HA OCHOBAHUH aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BBIOOp (PU3HYECKOH MOJICIH, OTBEUANOIICH TpeOOBaHUAM 3aJIauH,
OPUMEHATh (POPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH M IMOCTYJIAThl
du3nUecKknX TEOpUW TMPHU HMCIOJIB30BAHUM MATEMAaTHYECKHX METOJIOB
pelieHus 3ajiad, MPOBOAWTH PAcUYE€Thl HA OCHOBAHUU HMMEIOIIMXCS
JAHHBIX, AaHAJU3UPOBATH PE3YJIbTAThl U KOPPEKTUPOBATH METOBI
peleHus ¢ y4ETOM MOJYYEHHBIX Pe3yJIbTaTOB;



peliaTh KaueCTBEHHBbIE 3aJauyd, TpeOyrolue MpUMEHEHHs 3HAHUW W3
pasHBIX pa3feNnoB Kypca (pU3MKM, a TakkKe WHTETpalud 3HAHUN U3
APYTUX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKIA: BBICTPAUBAThH
JOTHYECKYIO LEMOYKY PacCyXKIEHUI C OMOpOil Ha M3YUYCHHbIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHUS,

UCTIOJB30BaTh TEOPETHUECKUE 3HAHUS [JIsI OOBSCHEHHS OCHOBHBIX
OPUHIMIIOB  pabOThl  M3MEPHUTENBHBIX MPHOOPOB, TEXHUYECKHX
YCTPOWCTB M TEXHOJIOTUYECKUX MPOIIECCOB,

NPUBOANTH MPHUMEPHl BKIaJa POCCHUICKUX U 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTUE HAaYKH, B OOBICHEHHE MPOLECCOB OKPYKAIOIIETO
MUpAa, B Pa3BUTHE TEXHUKHU M TEXHOJIOTH;

aHAIM3UPOBaTh W OILGHWBATh  TOCIEACTBHS ~ OBITOBOM W
OPOU3BOJCTBEHHON  JEATENIbHOCTH  YEJOBEKa,  CBSI3aHHOM  C
(GU3NIECKUMH TPOIIECCaMU, C MO3UIIUN IKOJIOTUIECKOW OE30MMacHOCTH,
NPECTaBICHUH O palMOHAIBLHOM MPUPOJOTOIH30BAHUH, a TaKKe
pa3yMHOM HCIIOJIb30BaHUU JOCTHIKCHHM HAYKH W TEXHOJOTHH is
JaJIbHEHTIIETO Pa3BUTHS YEIIOBEYECKOTO OOIIECTBA;

NPUMEHSTh PAa3INIHbIE CTIOCOOBI paboThl ¢ HHMOpMaNUel HU3HIECKOTO
COJICp)KaHUSI C WCIOJB30BAHHEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUM, TTPH 3TOM HCIIOIH30BaTh COBPEMEHHBIC NH()OPMAIIMOHHBIE
TEXHOJIOTUH I TIOMCKa, MEepepaboTKH W TMPEAbSBICHUS Y4eOHOW W
HaY4YHO-TIOTYJISIPHOM UHpOpMAIH, CTPYKTYPUPOBAHUS U
UHTEepIpeTalud  HWHQOpPMANWUK,  TONYYCHHOH W3  Pa3IMYHBIX
MUCTOYHHKOB, KPUTHYECKH aHAIM3UPOBATH TMOJIy4aeMyr HH(OpMAIIHIO
U OIEHUBATh €¢ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIM3a NCTOYHHUKA HH(OPMAIIHH;

NpOSIBISITH ~ OPTaHHW3AI[MOHHBIE W [IO3HABaTENbHBIE  YMEHHS
CaMOCTOSITETLHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHWH B  TIpoIecce
BBITTOJTHEHUS TPOSKTHBIX U YU4EOHO-MCCIIE0BATEIBCKUX PaboT;
paboTath B TpyNIE C WUCIOJHCHHEM pa3IMYHBIX COLUATBHBIX pPOJICH,
IUIAHUPOBaTh  paboTy  TpyNIbl,  palMOHAIBHO  PACIpPEaeiisiTh
JEeSATEILHOCTh B HECTAHAAPTHBIX CHUTYAIUSAX, aJeKBAaTHO OICHUBATh
BKJIQJI KQXJIOTO M3 YYACTHUKOB TPYIIILI B PEIICHUE pacCMaTpUBaEMOM
POOJIEMBI;

IPOSIBJISITH MOTUBAIIMIO K Oyaymiel npodeccHoHaIbHON eI TeTbHOCTH
0 CTEIUATBLHOCTAM (PU3UKO-TEXHUIECKOTO TTPOduIIs.

K xonmy oOyuenust B 11 Knacce mpenMeTHbIE pe3yiabTaThl HA yrayOIEHHOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

IOHUMATh pPOJIb (U3UKH B OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COIMAJILHON M JTUYECKOW cdepax NeaTeTbHOCTH 4YelOBeKa, poib U
MeCTO (U3MKHM B COBPEMEHHOW HAy4YHOW KapTHHE MHpa, pPOJb
ACTPOHOMHHM B ITPAKTUYECKOM NIEATEIBHOCTH YEJIOBEKAa M JTAJIbHEHIIEM

Hay4YHO-TEXHUYECKOM pa3BUTHH, 3HAYECHUE ONMCATEIIBbHOM,
CUCTEMATU3UPYIOLIEH, OOBSICHUTEBHON U MPOTHOCTUYECKON (DYHKIMNA
duznueckor TEoOpurM — DJICKTPOJWHAMUKH, CICIHAIBHON TEOpUHU

OTHOCUTEIHHOCTH, KBAHTOBOW (M3MKH, POJIb (PU3NUECKOW TEOpHH B
dbopMHUpOBaHUU TIPENCTABICHUN O (PU3NUYECKON KapTHHE MHPA, MECTO
du3nyeckol KapTUHBI MHUpa B O0IIEM psiAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX TIPEICTABIICHUN O TIPUPOJIC;



pasznuyarh YCIOBHS MPUMEHUMOCTH MoOJeNe (HU3MYECKuX Tel Hu
MIPOLIECCOB (SIBJIEHUM): OJHOPOJHOE AIIEKTPUUECKOE U OJHOPOIHOE
MarHuTHOE TIOJI, TapMOHHUYECKHE KoJIeOaHUs, MaTeMaTUYECKUI
MasITHUK, UACATbHBIN MPYXUHHBI MasTHUK, TAPMOHUYECKUE BOJHBI,
ujeadbHbI KoJieOaTeNbHBIA KOHTYpP, TOHKAasl JIMH3a, MOJeNield aToma,
aTOMHOTO fJipa ¥ KBAHTOBOM MOJIENIU CBETA;

paznuuath yciaoBuUsl (TpaHMIlbI, 007aCTH) MPUMEHUMOCTH (HU3NUECKUX
3aKOHOB, IOHUMAaTh BCEOOUTUI XapakTep pyHIaMEHTaIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTH UCIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATH U OOBACHITH AJIEKTPOMArHUTHBIE MPOIIECCHI U SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE TMOJOXXEHUS M 3aKOHBl D3JEKTPOJAMHAMHUKU U
CHeUUalIbHOW  TEOPHUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
JNIEKTpUUECKOro 3apsiia, cuia Awmmepa, cuia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WMHAyKUuK, npaBuwio Jlenma, cBsazp JIJIC
CAMOMHAYKIIMM B DJIEMEHTE OJJIEKTPUYECKOW LEMU CO CKOPOCTHIO
U3MEHEHMS]  CWJIbl  TOKa, TMOCTyJaThl  CHEHUAIbHOW  TEOpUU
OTHOCUTEIBHOCTU DWHIITENHHA);

aHANMM3UPOBATh U OOBACHITH KBAHTOBBIE TMPOIECCHl W SIBJICHUS,
UCIIOJIb3Ys TOJIOKEHHsS] KBAaHTOBOW (Pu3uku (ypaBHEHHE ODWHINTEHHA
st potoaddexra, mepBbli U BTOpOM moCTyjiaThl bopa, mpuHLUI
COOTHOIIIEHUS HeompenenaéHHocten ['elizendepra, 3aKOHbl COXPAHEHUS
3apsIOBOTO U MAaCCOBOTO YKCEIl U SHEPTHH B SIEPHBIX PEAKIIUAX, 3aKOH
PaAMOAaKTHUBHOTO pacraja);

ONMKCHIBATh (YU3UYECKUE MPOIECCHl U SIBJICHUS, UCMOIb3Ysl BEIUYUHBI:
HaIpPSKEHHOCTD ANEKTPUYECKOTO oJIs, NOTEHIMAT
ANEKTPOCTATUYECKOTO oIS, pPa3HOCTh MOTEHLIUAJIOB,
ANEKTPOABUKYILAS CUJIA, WHIAYKLIHUS MArHUTHOTO IMOJIsl, MAarHUTHBIN
NOTOK, cuja AwmIiepa, HHAYKTUBHOCTb, OJJIEKTPOJIBWXKYILAs CHJIA
CAMOMHIYKILIMM, SHEPrusi MAarHUTHOIO IOJS TPOBOJHHUKA C TOKOM,
PEISATUBUCTCKUM HMMIYJIbC, TIOJHAS DSHEPrus, DHHEPrus IOKOS
CBOOOTHOM YaCTHUIIBI, PHEPTUS U UMIYIbC (OTOHA, MACCOBOE YHUCIIO U
3apsia sIApaA, SHEPTUS CBSI3U S1Ipa;

OOBSICHATH  OCOOCHHOCTH  TPOTCKaHHWS  (DU3WYECKUX  SIBICHUM:
ANEKTPOMArHUTHAas WHIYKLHNS, CaMOMHIYKLIHS, pEe30HaHC,
uHTepdepeHnus BOJH, Iu(pakius, AUCHEPCUs, MOJTHOE BHYTpPEHHEE
otpaxkenue, Goroannekrpuueckuii ddpdekt (dbororddexr), ambpda- u
OeTa-pacnazpl siep, ramMma-u3iaydeHue snep, Gu3ndeckue MPUHITUIBI
CIEKTPAIILHOTO aHau3a U PabOTHI Jla3epa;

ONpENENATh HANPABICHUE WHIYKIMH MAarHUTHOTO MOJIsl MPOBOJHUKA C
TOKOM, CUJibl Amriepa u cuibl Jlopenua;

CTPOUTHh HU300pa)keHHE, CO3/1aBaeMO€ IUIOCKUM 3€pKajoM, TOHKOI
JUH30M, U PACCUUTHIBATH €TI0 XapaKTEPUCTUKH;

IPUMEHATh OCHOBOMOJATAIOIINE ACTPOHOMHUYECKHUE TTOHATHUS, TEOPUH U
3aKOHBI /I aHajau3a W OOBsACHEHUS (U3MUYECKUX TMPOIECCOB,
IPOUCXOAIINX B 3BE311aX, B 3BE3HBIX CUCTEMAX, B MEXKIaJaKTUIECKON
cpelie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE3 U BeeneHHoi;
OPOBOJUTH HCCIEAOBAHNWE 3aBUCUMOCTEH (DU3MUECKUX BEITUYMH C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUM, NpPU HTOM KOHCTPYUPOBATh
YCTAHOBKY, (DMKCHUPOBaTh pPE3yibTaThl MOJIYYEHHOW 3aBUCHUMOCTHU
du3NYecKUX BEIUYMH B BHUAE TIpadukoB Cc Y4ETOM aOCOIIOTHBIX



MOTPEIIHOCTE  M3MEpPEeHMM, JenaTh BBIBOALI IO  pe3ysibTaTaM
HCCIIeIOBAHUS;

MPOBOJIUTh KOCBEHHBIE U3MEPEHUS (PU3MYECKUX BEJIWYUH, MPU STOM
BBIOMPATh ONTUMAJIBHBIM METOJ U3MEPEHUS, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHU;
OPOBOJIUTH  OMNBITBI O  MPOBEPKE  MPEIJIOKEHHOM  TUIIOTE3bI:
IJIAaHUPOBATh AKCTIIEPUMEHT, cobupatb AKCIIEPUMEHTAIIbHYIO
YCTaHOBKY, aHAJIU3UPOBATh MOJTYyUYEHHBIEC PE3YIbTAThI U JAEJaTh BHIBOJ O
CTaTyCe NMPEIJI0KEHHOU TUIIOTESHI;

OMUCHIBATh METOIbI MOJYUEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUIA;
cobmoaTh  mpaBwia  0e30mMacHoOro  TpyJa TMpU  TPOBEIACHUU
UCCJIEJIOBAaHUNA B paMKaxX y4eOHOro SKCIEPUMEHTa, MpPaKTUKyMa H
y4eOHO-UCCNEIOBATENIbCKOM W MPOEKTHOM  AEATETbHOCTH  C
UCIIOJIb30BAHUEM  M3MEPUTEIIBHBIX YCTPOHUCTB U  JIaDOPaTOPHOTO
000py10BaHMUS;

pemaTth pacy€THbIE 3a/laud C SIBHO 3a/JlaHHOM W HESBHO 3aJIaHHOM
dbu3uYecKod MOJeNbI0: Ha OCHOBAaHWM aHaIW3a YCJIOBUS BBIOUpATH
dbu3uYecKre MOJIeNIM, OTBEUYAIOIIUe TPEOOBAHUSIM 3a/Jaud, MPUMEHSThH
dbopMyIibl, 3aKOHBI, 3AKOHOMEPHOCTHU U TIOCTYJIAThl (PU3UIECKUX TCOPUH
IpU  UCIOJIb30BAaHUM MAaTEMAaTHYECKUX METOJI0OB pEIIeHUs 3ajad,
IPOBOJIUTH  pacdyéThl HA  OCHOBAaHUM  WMCKOIIMXCS  JAHHBIX,
aHAJIM3UPOBATh PE3YJbTAThl U KOPPEKTHUPOBATH METOJBl PEIICHHS C
y4€TOM MOJTYYCHHBIX PE3YIbTATOB;

peniath KauecTBEHHbIE 3aJauyM, TpeOyrolue NpUMEHEHHUs 3HAHUW W3
pa3HbIX pa3lenoB Kypca (pu3uMKHM, a TakkKe WHTErpallid 3HAaHUW U3
OPYTUX TMPEIMETOB €CTECTBEHHO-HAyYHOTO IMKJIA: BBICTPauWBaTh
JIOTUYECKYIO LETIOYKY PAcCyXJACHUN C OMOPON Ha M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SABIICHUS,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHUS OCHOBHBIX
NPUHIIMIIOB ~ pa0OThl  U3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOUCTB U TEXHOJIOIMYECKUX MTPOLECCOB;

NPUBOJUTH TMPUMEPHI BKJIaJla POCCUMCKUX M 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKHU U TEXHOJIOTH;

aHANMM3UPOBATh M OLIGHUBATh  TOCIEACTBUS ~ OBITOBOM U
MIPOM3BOICTBEHHOMN JIEeSITEJILHOCTHA YyeJIoBeKa, CBSI3aHHON C
(bU3HMUECKUMH MPOIECCaMU, C TTO3UIUN IKOJIOTHIECKON 0€30MacHOCTH,
NPEACTaBICHUNA O palMOHAIBHOM MPUPOAONOIb30BAaHUU, a TaKKe
Pa3yMHOM HCIIOJIb30BaHUU JOCTHKEHHI HAYKM WU TEXHOJOTHM st
JATbHEUIIIET0 Pa3BUTHUS YEIOBEYECKOTO 00IIECTBA;

NPUMEHSTH Pa3IMYHbIE CTIOCOOBI paboThI ¢ HHpOpMaluel PU3nIecKoro
CONIepKaHMUsI C WCIIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAITMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIIOIH30BaTh COBPEMEHHbBIE NH(DOPMAITMOHHBIC
TEXHOJIOTUHU JUIsl TIOMCKA, MEepepadOTKU U NPEAbSIBICHUS Y4eOHOU U
HAy4HO-MIOMYJISIPHOU uHpOpMAIIH, CTPYKTYpUPOBaHHUS u
UHTEpIpeTaluu ~ WHPOPMAIMK,  TMOJXYYEHHOWM W3  Pa3IMYHBIX
MUCTOYHUKOB, KPUTUUYECKH AaHAITM3UPOBATH MOIyYaeMyH HHGOPMAIIHIO
U OIICHUBATHh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIUXCSA 3HAHUM,
TaK ¥ Ha OCHOBE aHaJIn3a UCTOYHUKA UH(DOpMALINH;



NpOSABIATH  OPraHU3allMOHHbIE W IIO3HABaTElbHBIE  YMEHUS
CaMOCTOSITEJILHOTO MPUOOPETEHUs] HOBBIX 3HAHUW B Ipouecce
BBIMIOJTHEHUS IPOEKTHBIX U y4E€OHO-UCCIEA0BATEIbCKUX padoT;
paboTaTh B IpylIe C UCHOJHEHUEM Pa3IMYHBIX COLHUAJIBHBIX POJIEH,
IUIAHUPOBaTh  paboTy  TpPYIIbI,  PalMOHAJIBHO  pacHpenessTh
JEeSATENbHOCTh B HECTAHAAPTHBIX CHUTYalUsX, aJEKBATHO OLICHUBATh
BKJIAJ] K&KJOT0 U3 YYaCTHUKOB IPYIIIbI B PEIICHUE paccMaTpUBaeMOi
npo0JIeMBlL;

NpPOSBIIATh MOTUBALMIO K Oyayuiell mpodecCuOHanbHOM AesITeIbHOCTH
o CIIEHIHAIBHOCTSIM (U3UKO-TEXHUYECKOTO npodus.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
Ne KoaudecTBO 4acoB
HaumeHoBaHue pa3ie/ioB U TeM JuekTponHble (¢ poBbIE)
n/ KoHTpoJbHbIE IIpakTHYeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChl
n padoThI padoThI
Pa3znen 1. HAYYHBIV METO/JI IO3HAHUSI TPUPO/JIbBI
11 HayuHnslii MeTO1 IO3HAHNUS 6 bubnuoreka [IOK
' TIPUPOIBI https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 6
Paznen 2. MEXAHUKA
bu6moreka [IOK
21 Kunemarika 10 1 https://m.edsoo.ru/f16b68d7
bu6moreka [IOK
2.2
Hlunamika 10 https://m.edsoo.ru/f16b68d7
N bu6moreka [IOK
2.3 C
TATHI@ TBEpAOTO Tea 5 1 https://m.edsoo.ru/f16b68d7
2.4 3aKOHBI COXpaHEHHS B MEXaHUKE 10 1 bubmorexa [IOK
' P https://m.edso0.ru/f16b68d7
Utoro no pazneny 35
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
O
3.1 MSEZI]:LJI'IH HOKHHETUYECKON 15 1 Bubmmorexa LIOK
' YAP https://m.edsoo.ru/f16b68d7
TEOpUH
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3.9 Tepmoannamuka. TennoBble 20 bubnuorexa [IOK
' MaIHHbI https://m.edsoo.ru/f16b68d7
33 ArperatHble COCTOSIHHS BELIECTBA. 14 bubnuorexa [JOK
' ®a30BbIe MEPEXOIBI https://m.edsoo.ru/f16b68d7
Wroro mo pazueny 49
Pa3nea 4. DJIEKTPOJINHAMUKA
bu6moreka [IOK
4.1 DeKTpHtieckoe mose 24 https://m.edsoo.ru/f16b68d7
42 n . . 24 bu6moreka [IOK
. OCTOSTHHBIN DJIEKTPUICCKHIA TOK httos://m.edsoo.ru/f 1666847
bu6moreka [IOK
4.3 TOKH B pasmIHBIX Cpefiax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Paznea 5. DU3HUYECKH TIPAKTUKYM
. bu6moreka [IOK
>1 DH3HHCCKHT MPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
p 10 bubmuoreka [JOK
C3CPEHOC BPOMA https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I1O0 170 16

I[TPOTPAMME



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

11 KJIACC

HaumenoBanue KoJsmyecTBo 4yacoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3ie/ioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoTbI padoTsI
Paznea 1. JIEKTPOJINHAMUKA
bu6moreka [IOK
11 M
ArHITTHOC Hoxe 14 https://m.eds00.ru/39859ef1
19 DJIEKTpOMarHuTHas 13 L bubnuorexa [JOK
' WHIYKIHS https://m.edso0.ru/39859ef1
Hroro mo pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKue 10 bubnuorexa [JOK
' KoJIe0anus https://m.eds00.ru/39859ef1
99 DJIEKTPOMArHuTHbHIE 15 bubnuoreka [JOK
' KoJIe0aHus https://m.eds00.ru/39859ef1
MexaHunueckue u
2.3 3JIEKTPOMAarHUTHEIE 10 1 Bubmrorexa ITOK
' P https://m.eds00.ru/39859ef1
BOJIHBI
bubmuoreka [JOK
2.4
Omritka 25 1 https://m.edso0.ru/39859¢f1
Hroro no pazneny 60

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTHU

3.1

Ocuosel CTO

5

1

bu6mmoreka [JOK



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

https://m.edso0.ru/39859¢f1

Hroro no pazgeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
41 KopnyckynspHo- 15 bubnuorexa [JOK
' BOJIHOBO# Jyan3m https://m.edso0.ru/39859ef1
bu6moreka [IOK
4.2 )
st aroma S https://m.edso0.ru/39859¢f1
®du3nka aTOMHOTO spa Bu6 110K
nOIMOTEKA
4.3
1 STCMEHTapHBIX S https://m.edso0.ru/39859¢f1
YJaCTHII
Hroro mo pazgeny 25

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UNKHU

51 DJIEeMEHTHI aCTPOHOMUU 19 bubnuoreka [JOK
' U acTpopU3HKU https://m.edso0.ru/39859ef1
Htoro o paszeny 12

Pasgen 6. PUSHUECKHUI MIPAKTUKYM

dOuznvecKui bubmuorexa [JOK
6.1 16 16 .
MPaKTUKYM https://m.edso0.ru/39859¢f1
Hroro mmo pasneny 16

Pa3nea 7. OBOBIIAIOIIEE ITIOBTOPEHUE

7.1

Cucrematuzanus u
00001enne
MPEIMETHOTO

15

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



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

COJICpKAHUA U OTIBITA
NeATeIbHOCTH,
MPUOOPETEHHOTO MPU
M3yYEHHUH Kypca
¢uzuku 10 — 11

KJIACCOB
Hroro no paszueny 15
PesepBHOE BpeMst 10 bub6mmnorexa IIOK
P b https://m.edsoo.ru/39859¢f1
OBIIEE KOJIMYECTBO
170 16

YACOB I10 ITPOI'PAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
Ne KoumnuecTBo yacos DJIeKTPOHHbIE
Mara uupposeie
Tema ypoka KonTpoJbHbIe IIpakTuyeckue
n/ Bcero U3ydeHus o0pa3oBartejibHbIE
padoThI padoThI
n pecypchl
dusnka — pyHIaMeHTaIbHas HayKa BubmaoTera LIOK
o i 1 https://m.edsoo.ru/1beef3
0 MPUpPOJIe
46
Hayunsbrit MeTo no3Hanus u bu6moreka [IOK
METO/IbI UCCIIEOBAHUS (DU3UIECKUX 1 https://m.edsoo.ru/3a7fde
SIBJICHUH 29
DKCIEPUMEHT U TEOPHS B MPOIIECCEe bubnuorexa [JOK
nmo3HaHus npupoapl. Habmonenne 1 https://m.edsoo.ru/34c49
Y DKCIIEPUMEHT B (DHU3HKeE 931
Crioco0Obl u3MepeHus PU3NIECKUX bubmmorexa IOK
1 https://m.edsoo.ru/ca2def
BEJTMYUH
03
AOCOI0THAS U OTHOCHUTEIIbHAS bubmuoreka [JOK
MOrPEITHOCTH U3MEPEHUI 1 https://m.edsoo.ru/7f18fd
(DMBUYECKUX BEITMYHUH a3
MopenupoBanue B pusuke. Ponb u
MecTO (U3UKU B POPMUPOBAHUU bubmorexa HOK
. P . P 1 https://m.edsoo.ru/eabbd
COBPEMEHHOI HayYHOI KapTUHBI odl
MHpa, B IPAKTUYECKOU o



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/eabbded1

NEATENLHOCTH JIIOJIEN

MexaHnyeckoe JIBMKEHHUE.

CucreMa orcuera. bu6mmoreka [IOK
7 OTHOCHUTENBHOCTh MEXaHUYECKOTO https://m.edsoo.ru/e9a52f
nerokenws. [Ipsmast u oOpaTHas 02
3aJ1a4l MEXaHUKHU
Pannyc-Bexkrop marepuanbHON
TOYKH, €r0 MPOCKIIUUA HA OCH bubnuotexa [JOK
8 KoopauHaT. TpaeKkTopus. https://m.edsoo.ru/30a10
[Mepememenue. Ckopocts. Mx 8as
MIPOCKIIMH HA OCH KOOPIMHAT
PaBHOMEpHOE psAMOJIMHEHOE
bu6moreka [IOK
9 asikenie. Tpairieckoe O?HcaHHe https://m.edsoo.ru/89ba7
PaBHOMEPHOTO MPSAMOJIUHEHHOTO 190
TIBUKCHUS
CroxxeHue nepeMereHuii u bubmorexa [IOK
10 . https://m.edsoo.ru/761d1
ckopocTteil. Pemenue 3amau 8aa
HepaBHOoMepHOE nBUKEHHE.
MrHoBeHHast CKOPOCTb. bubnuorexa [JOK
11 Yckopenue. [IpsmonuneitHoe https://m.edsoo.ru/a9954
JBUKEHHE C TIOCTOSTHHBIM 9a7
YCKOpEHUEM
I'padpuueckoe onucanue bubnuorexa [IOK
12 MPSMOJIMHENHOTO ABUKEHUS C https://m.edsoo.ru/b7560

MMOCTOSIHHBIM YCKOPCHHUEM

bbf



https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/b7560bbf

CBo0oiHOC MajieHue. Y CKOpeHHE
CBOOOHOTO TaJICHUA. 3aBUCUMOCTD

bu6mmoreka [IOK

13 https://m.edsoo.ru/f7381
KOOPAMHAT, CKOPOCTH, YCKOPEHUS 09¢
OT BPEMEHH U UX rpapUuKu T

bu6mmoreka [IOK
JIB>xeHue Tesa, OpOoIIeHHOTO MO/
14 https://m.edsoo.ru/71cbb
YIJIOM K TOPH30HTY
45
KpuBonuHeiiHOe 1BUKEHUE.
BIDKCHHE 110 OKPYKHOCTH.
A vpy>1< bubnuorexa [JOK
VYrioBas v IMHEWHAs! CKOPOCTb.

15 https://m.edso0.ru/33196
[Iepnona u wacrora. fhe
LleHTpOCTpEMUTENBLHOE U MTOJTHOE T
YCKOpEHUE

bu6moreka [IOK
KonTtponbHas padoTa o Teme
16 " . https://m.edsoo.ru/1242f
Kunematuka
32
[TepBriif 3akoH HproTOHA.
HNuepumanbHble CUCTEMBI OTCUETA. bu6mmoreka [IOK

17 [IpuHIHUIT OTHOCUTEIBHOCTH https://m.edsoo.ru/5a9e4
Ianunes. HenneprpanbHbie a64
CUCTEMBI OTCUéTa

. bubmuoreka [JOK
Cuna. PaBHOelicTByIOIIas cuJa.
18 . https://m.edsoo.ru/141d3
Bropotii 3akon HeroTona. Macca 837
. . bu6mmoreka [JOK
B3aumopencreue ten. Tpernit
19 https://m.edsoo.ru/57dba

3akoH HeroroHa

505



https://m.edsoo.ru/f738109c
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/57dba505

[IpuHUHMI cyneprno3unuu CUil. bubnuorexa [JOK
20 Pemrenue 3agau Ha mpuMeHeHne https://m.edsoo.ru/bdf99
3akoHoB HeroToHa 7fb
3aKOH BCEMHPHOTO TATOTEHUS. bubnuorexa [JOK
21 DKBUBAJICHTHOCTb IPaBUTAIIMOHHOM https://m.edsoo.ru/9aba2
Y UHEPTHOM Macchl bOa
bu6moteka [IOK
Cuna TsKeCTH M YCKOpeHHue
22 https://m.edsoo.ru/22757
CBOOOTHOTO TIAZICHUS
126
JIBm>keHre HeOECHBIX TE U UX
bu6moreka [IOK
HCKYCCTBEHHBIX CITYTHHKOB.
23 https://m.edsoo.ru/11abfa
[IepBas kocMu4eckasi CKOpOCTb. 0a
3akonsl Kemnepa o
bu6moreka [IOK
Cuna octu. 3akoH ['yka. Bec
24 yHpyr 4 https://m.edsoo.ru/Oae2c
Tena
ds4
Cuna tpenus. [Ipupoaa u BuabI cuil bubnnorexa LIOK
https://m.edsoo.ru/1fa864
o5 TpeHus. J[BuxKeHHe B KUAKOCTU U 99
Fase © yacToM Chitbl https://m.edsoo.ru/2cb29
COTPOTUBIICHUS CPEIIbI 676
bubmuoreka [JOK
Hasnenue. ['mapocraruyeckoe
26 https://m.edsoo.ru/a28aa
nasienue. Cuiia Apxumena
7ad
AGCOTIOTHO TBEpAOE TEIO. bubnuoreka [JOK
27 ITocTynarenpHO€E M BpalaTeIbHOE bubnuoreka [IOK

ABHUIKCHUC TBCPAOT'O TCIIa

https://m.edsoo.ru/2b95d



https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e

Sle

MoOMEHT CUJIbI OTHOCUTEIHLHO OCH

bu6mmoreka [{OK

28 https://m.edso0.ru/653d3
BpaieHus. [linevo cumbl
459
CrnosxeHune cuil, IPUIOKEHHBIX K
TBepAoMy Teny. LleHTp TsxecTn brbmorexa [IOK
29 PAOMY TELY: P https://m.edsoo.ru/9aa79
Tela. Y CIOBUS PaBHOBECUS a7d
TBEPJOTO Tena. Buasl paBHOBECHS -
bu6moreka [IOK
30 Pemrenue 3amau https://m.edsoo.ru/dclcaa
c0
KonTpossHas pabora no teme bubnuoreka [IOK
31 "Munamuka. CTaTuka TBEPIOTO https://m.edsoo.ru/9f5a57
Tena" 4c
Nmnynbc maTepuanbHON TOUYKH,
CHUCTEMBI MaTEPHATLHBIX TOYCK. bubnuoreka [IOK
32 IlenTp Macc cucTeMbl https://m.edsoo.ru/4bb82
MaTepHuaabHBIX TOYeK. Teopema o 94b
JBUKEHHUH LIEHTPa Macc
NmMmynbe crItbl U U3BMEHEHUE bubnuoreka [JOK
33 UMITyJIbCa TeJla. 3aKOH COXPAHEHHUs https://m.edsoo.ru/13f0a2
uMITyabca. PeakTuBHOE NBUKEHHE 21
MoMeHT uMITynibca MaTepuanbHON
touku. [IpeacraBnenue o bubmmorexa [JOK
34 P https://m.eds00.ru/d6532

COXpPaHCHUH MOMCHTA UMITYJIbCa B
HCHTPAJbHBIX ITOJIAX

eb9



https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/d6532eb9

bubnuoreka [IOK

35 Pemrenne 3amau https://m.edsoo.ru/f7706
dé3
PaGoTa cuisl Ha MaJIOM U Ha
bu6mmoreka [{OK
KOHEUHOM TIepeMEIICHHUH.
36 https://m.edso00.ru/91397
I'padmueckoe npeacraBieHne Ac7
paboThl cuibl. MOIIHOCTD CHJTBI T
Kunernueckas sueprus. Teopema bubnuotexa [JOK
37 00 M3MEHEHNN KHHETHYECKON https://m.edsoo.ru/9a5e2
SHEPruy MaTepUaIbHON TOUKH e74
IloTennumannpHEIE U
bu6moreka [IOK
HEIMOTEHI[MATLHBIE CHJIBI.
38 https://m.edsoo.ru/554baf
[TorenumansHas sHeprus. Bropas cc
KOCMHYECKAsi CKOPOCTh T
TpeTbs KOCMHUUYECKasE CKOPOCTb.
CBs13b pabOTHI HEMTOTEHITUATHHBIX
. bu6mmoreka [IOK
CHJI C I3MEHEHUEM MEXaHUYECKON
39 https://m.edsoo.ru/f57b4e
SHEPTUH CHUCTEMBI TeJ. 3aKOH 01
COXpaHEHHUs MEXaHUYECKOU -
SHEPTHUH
Yupyrue u He e
YT YIpyT bubmuoreka [JOK
CTOJIKHOBEHUS. Y paBHEHHUE
40 . https://m.edsoo.ru/f30f43
bepuynnu nyist uneansHol b6
KUJIKOCTH T
bu6mmoreka [JOK
KonTponpHas paboTa no Teme
41 https://m.edsoo.ru/474e7

"3aKOHBI COXPAHEHHUS B MEXaHUKE"

cda



https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/474e7c4a

PazBuTune npencraBieHui o
npupo/ie TerioTel. OCHOBHBIC

bu6mmoreka [IOK

42 https://m. . 44
nonoxxenust MKT. Iuddysus. 4253 l/m.eds00.rufb0a
bpoyHoBckoe nBuxeHue o
Crpoenue ra3000pa3HbIX, XKUIKUX
U TBEPJBIX TeJl. XapaKTe bubmorera [JOK

43 P - 24P . P https://m.edsoo.ru/c44d0
JBYDKEHUS U B3aUMOICHCTBUS 960
YaCTHI] BEIIECTBA S
Macca u pazmepbl MOJIEKYIT bubnuorexa [JOK

44 (atomoB). KonuyecTBo BemecTBa. https://m.edsoo.ru/c5b72
[Tocrostnnas ABoraapo ab7

bu6moreka [IOK
Temmneparypa. Temnosoe
45 https://m.edso0.ru/0070d
paBHoBecue. [Ikana [lenbcus 493
bu6moreka [IOK
46 Pemenue 3amau https://m.edsoo.ru/1531a
ba5
bu6mmoreka [IOK
47 Wneanpuslii ras. ['a3oBble 3aKOHBI https://m.edsoo.ru/1deb2
367
YpaBHenue Menzeneena- bubmorexa HOK

48 . https://m.edsoo.ru/8d12c
Kiamneiipona. Pemenue 3amau 398
AOcoroTHas TeMIiepaTypa. 3aKoH bubmmorera [JOK

49 patypa. https://m.edso0.ru/14e02
JlanbToHa

dif
50 N3omponeccsl B HAeaIbHOM rase ¢ bubnuorexa LIOK



https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/14e02d1f

IIOCTOAHHBIM KOJIMYCCTBOM
BCIICCTBA

https://m.edso0.ru/68878
ds1

I'paduueckoe npencraBieHne

bu6mmoreka [IOK

ol M30IPOIIECCOB: U30TEPMA, U30X0Pa, https://m.edso0.ru/13443
n3o0apa 27b
bu6moteka [IOK
52 OcnoBHoe ypaBaenne MKT https://m.edsoo.ru/c8094
721
bu6moreka [IOK
53 Pemrenne 3amau https://m.edso00.ru/10265
a05
CBs13b aOCOTIOTHON TeMIepaTyphbl
TEPMOJUHAMUYECKON CUCTEMBI CO
. . . https://m.edsoo.ru/c38af8
54 CpenHel KHHETUIECKON dHEepruei 75
MOCTYIATEILHOTO TEIJIOBOTO _
JIBYDKEHUS €€ YaCTHII
O0001IeHre U cucTEMaTU3aLIH Bubmaotexa LIOK
55 . " " https://m.edso0.ru/09d12
3HaHui mo teme "OcHoBsl MKT fds
bu6mmoreka [IOK
KonTtponbHas paboTa o teme
56 " " https://m.edsoo.ru/13ada
OcnoBsl MKT
ds9
TepmonHaMudeckas cucTeMa.
3ananue BHeMHUX ycinoBuit ams T /1 bu6mmoreka [JOK
57 cUcCTeMbl. BHenIHue 1 BHyTpeHHUE https://m.edsoo.ru/5f8d3

napametpsl. I[lapamerpst T/
CUCTEMBI KaK CpEeJHUE 3HAYCHUS

8a3



https://m.edsoo.ru/68878d51
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/5f8d38a3

BEJIMYMH, OUCHIBAIOIINX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

HyneBoe Hauano TepMOIMHAMUKH.
CaMonpoun3BoJjibHas penaKkcanus

bu6mmoreka [IOK

58 https://m.edsoo.ru/8ec51
TJ1 cuctemsl K TEIIOBOMY 20
paBHOBECUIO T
Mojens ujieaibHOIO Ta3a B bu6moreka [IOK
59 TEPMOJMHAMHUKE. Y CIIOBUS https://m.edso0.ru/29355
MIPUMEHHUMOCTH 3TOU MOJENH 001
YpaBHeHne MeHieneena- bubnuoreka [IOK
60 Knaneitpona u BeIpakeHUE JIIs https://m.edsoo.ru/ball?
BHYTpPEHHEH 3Hepruu 8d0
Bripakenue 111 BHyTpeHHEH
SHEPTrUH OJJTHOATOMHOI'O bubnuoreka [IOK
61 HJICATHHOTO Ta3a. https://m.edsoo.ru/ac5cac
KBasucraruueckue u 15
HECTaTUYECKUE MPOIECCHI
DneMeHTapHas padoTa B
bu6mmoreka [IOK
TepMoauHamMuKe. Beraucienue
62 https://m.edsoo.ru/741d5
paboThl o rpaduKy mporecca Ha 738
pV-nuarpamme T
Tennonepenaya kak croco6
. bubmuoreka [JOK
W3MEHEHHUs BHYTPEHHEH SHEepTUn
63 https://m.edsoo.ru/3d734
TJI cuctemsbl 6e3 coBepIIeHUS 561
paboThI 20l
64 KonBekuus, TenaonpoBogHOCTD, bu6mmoreka [JOK
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U3Iy4EeHUE

https://m.edsoo.ru/157b5
4cd

KonnuecTBo TEILUIOTEL.
TenmoéMKoCTh TeIa. Y aenbHas u

bu6mmoreka [IOK

65 MOJISIpHAS TETIOEMKOCTH https://m.edsoo.ru/7ba67
BellleCcTBa. Y ieibHas TEIJIOTa 355
CrOpaHusl TOTUINBA
N bubnuotexa [JOK
Pacuér konmuvecTBa TEIUIOTHI TIPH
66 https://m.edsoo.ru/1db5a
Tertonepenaye
dde
bu6moreka [IOK
[Tonsatue 06 annabaTHOM TIpOIIECcCe.
67 . https://m.edsoo.ru/d8098
[TepBrIiif 3aKOH TEPMOTTHAMHKHA 824
KomnuecTBo TemioTs u paboTa Kak bubnuorexa [JOK
68 Mepbl UI3MECHEHHS BHYTPEHHEH https://m.edsoo.ru/b047a
sreprun TJI cuctembl lcd
BTopoii 3aKkOH TepMOAMHAMUKH TSI
bu6mmoreka [IOK
PaBHOBECHBIX M HEPABHOBECHBIX
69 https://m.edsoo.ru/c6f4f4
nporieccoB. HeoOpaTtumocTh 64
MIPUPOTHBIX MTPOIIECCOB _
. bubmuoreka [JOK
[TpuHIAIIBI AEHCTBUS TEIJIOBBIX
70 https://m.edsoo.ru/2e945
mamuH. KITJ
513
MakcumanbHoe 3Hauenue KI1/I. bubmorexa LOK
71 https://m.edsoo.ru/fe3857
ukn KapHo
b9
72 Pemenne 3agau bu6mmoreka [JOK
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OKOJOTUYECKHUE ACIIEKTHI
HCITIOJIB30BAaHUA TCIIJIOBBIX

bu6mmoreka [{OK

73 . https://m.edsoo.ru/9867a
neurareieii. TemioBoe 237
3arps3HEHUE OKPYKAIOMIEH CpeIbl T
bu6moteka [IOK
74 Pemenue 3anau https://m.edso0.ru/c8c70
432
O06001IeHre 1 cCuCTEMaTHU3AIIHS bubnuotexa [JOK
75 3HaHui no teme "TepmoanHamMuKa. https://m.edso0.ru/28d62
TeroBsIe MaTUHEL" b3f
KonTtponbHas padoTa o Teme Bu6nuoreka ITOK
76 "TepmoauHamuka. TemnaoBbie https://m.edsoo.ru/1b6e2
MAaIIuHb" 6c5
[TapooOpazoBanne U KOHIEHCAIIHS. bubnuoreka [JOK
7 Hcnapenue u kuneHue. Y neiabHas https://m.edso0.ru/6f8e67
TEII0Ta MapooOpa3oBaHUs 7
HacplimenHbie u HeHACHIIICHHBIE
napsl. KauecTBeHHast 3aBUCMOCTh
IUIOTHOCTHU U JAaBJICHUS
HACBIIIEHHOTO Mapa OT bubmorexa LOK
78 https://m.edsoo.ru/f5c17d
TEeMIIepaTyphl, KX HE3aBUCUMOCTD 02
0T 00bEMa HACBHIIIEHHOTO Tapa. _
3aBUCUMOCTb TEMIIEPATYPHI
KUTICHUS OT JIABJICHHUSI B )KUIKOCTH
79 Brnaxxnocts Bo3nyxa. AGCOTIOTHAS bubnuorexa LIOK
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1 OTHOCHUTCIJIbHAsA BJIA’KHOCTb

https://m.edsoo.ru/30ebb
b79

bu6mmoreka [IOK

80 Pemenwue 3amau https://m.edsoo.ru/18e95f
3
TBépnoe teno. Kpucramnmueckue u bubnuoreka [IOK
81 amopdHbIe Tena. AHU30TPOTIHS https://m.edsoo.ru/20a88
CBOWCTB KpPHUCTAJJIOB a03
[InaBneHue U KpUCTATUTU3ALMSL. bubnuorexa [JOK
82 VY aenbpHas TEIIOTA MJIaBICHUS. https://m.edsoo.ru/6ee91
CyOmumariust eof
edopMamu TBEPIOTO TeIa.
Aebop P bu6moreka [IOK
Pactsxenue u cxxatue. CoBur.
83 https://m.edsoo.ru/dalaa
Monayns FOnra. [Ipeaen ynpyrux b10
nedopmarui _
TernnmoBoe pacmmpeHue KUIKOCTEN
N bubnuorexa [JOK
1 TBEPJBIX TEJI. AHTAPMOHHU3M
84 . https://m.edsoo.ru/7ba5e
TEIUTIOBBIX KOJICOAaHUHN YaCTHI 4
BEIIlECTBA o
bu6mmoreka [IOK
[IpeoOpazoBaHue YHEPTUU B
85 https://m.edso0.ru/97a06
(ha3o0BBIX MIEpexoaax
72f
bubmuoreka [JOK
86 VYpaBHEeHHE TEIIOBOTO OanaHca https://m.edsoo.ru/ab152
1fb
87 Pemenue 3amau bubmmorexa [JOK

https://m.edsoo.ru/8ab7f4
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IIoBEpXHOCTHOE HATSKEHUE.
Kanwuisspueie snenus. JlaBinenue

bu6mmoreka [IOK

88 Ny https://m.edsoo.ru/b42f1f
101 UCKPUBJICHHOW TTOBEPXHOCTBIO 97
xuakoctu. opmyna Jlammaca o
O06o001meHre U CHCTEMAaTH3aIIHAs
o " bu6moteka [IOK
3HaHMMU 10 TeMe "ArperaTHbie
89 https://m.edso0.ru/0b525
cocTostHUS BeriecTBa. ®a3oBbie —
nepexoasr" £oC
KonTpomshas paboTa no teme bubnuoreka [IOK
90 "ArperatHple COCTOSTHHSI BEIIECTBA. https://m.edsoo.ru/7dc2a
®da3oBkIe Iepexoabl"” 739
DJIeKTpU3aus Tell U €
MPOSIBJICHUS. DIEKTPUUECKUM bubnuorexa [JOK
91 3aps. JIBa BUa DIIEKTPUUECKHUX https://m.edsoo.ru/1aff44
3apsanoB. [IpoBoaHMKY, 5f
JUDJICKTPUKHU U TIOJTYTIPOBOTHUKH
DJIeMEHTapHbIN ANEKTPUUCCKUI bubnuorexa [JOK
92 3aps. 3aKOH COXpPaHCHUS https://m.edsoo.ru/f49afd
ANEKTPUYECKOTO 3apsia 24
. bubmuoreka [JOK
B3anmoetictBre 3apsiioB.
93 https://m.edsoo.ru/445b7
Toueunsie 3apsabl. 3akoH Kynona 746
bu6mmoreka [JOK
94 S — https://m.edsoo.ru/6b87e

c5a
https://m.edsoo.ru/08fc19
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Dnekrpuyeckoe nosie. Ero

bu6mmoreka [IOK

95 JCUCTBHEC HA AICKTPUICCKHEC https://m.edsoo.ru/05c6bf
3apsiIbl al
Hanpsisk€HHOCTB JIEKTPUYECKOTO
nosst. [IpoGHsii 3apsia. Jlnanm bu6moteka [IOK
96 HaNpsLKEHHOCTH AJIEKTPUYECKOTO https://m.edsoo.ru/3dac6
noJsisi. OTHOPOTHOE AIIEKTPUUYECKOE 957
mnoJje
IToTeHManbHOCTH
bu6moreka [IOK
ANEKTPOCTATUYECKOTO TTOJISI.
97 https://m.edsoo.ru/80021
Pa3zHocTh noTeHIMATIOB U 447
HAIpsHKEHUE T
[ToTeHnumanpHas SHEPTUS 3apsiaa B
bu6moreka [IOK
ANEKTPOCTATUYECKOM II0JIE.
98 https://m.edsoo.ru/af5fa3
[ToTeHnman 3eKTPOCTATUIECKOTO 39
oJIs o
CBs13b HAPSHKEHHOCTY TOJISL U bubnuoreka [JOK
99 Pa3HOCTHU MOTEHITUAJIOB IS https://m.edsoo.ru/df7a68
ANEKTPOCTATUYECKOTO TTOJIS 38
[TpunHnun cynepno3unuu bubmorexa LIOK
100 . https://m.edsoo.ru/Ocfeda
ANEKTPUYECKUX MOJICH 6c
bu6mmoreka [JOK
101 | Pemenwue 3amau https://m.edso0.ru/5a582
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[Toste Toueunoro 3apsaa. [lose

bubnuoreka [IOK

102 . https://m.edsoo.ru/b297b
PaBHOMEPHO 3apsKEHHOU cephI 563
[Tosie paBHOMEPHO 3apsKEHHOTO 1O Eub OK
00Bémy mrapa. Ilose paBHOMEpHO nosmotexa I
103 sapsKeHHOM GECKOHEUHOI https://m.edsoo.ru/f7a665
ee
TJIOCKOCTH =
[IpoBoHUKY B bubnuoreka [JOK
104 | »>meKTPOCTaTHYECKOM ITOJIC. https://m.edso0.ru/32405
YcnoBue paBHOBECHS 3apsI0B eab
JIMDIIEKTPUKY Y MTOJIYIIPOBOIHUKH B brbmorexa [TOK
105 https://m.edso0.ru/060eb
AJIEKTPOCTATHYCCKOM II0JIC
ab5
Konnencarop. D1eKTpoEMKOCTh bubnuorexa [JOK
106 | konHaeHcaTtopa. DIEKTPOEMKOCTh https://m.edso0.ru/845b4
IJIOCKOTO KOHJEHCATOPa f73
[lapannensHoe coeqMHEHNE bubmorexa [IOK
107 COHICHCATONOR https://m.edsoo.ru/d11e8
it P ce7
[TocnenoBarenbHOE COENMHEHUE bubmorexa [IOK
108 COHICHCATONOR https://m.edsoo.ru/1e992
A p 920
DHeprus 3apsKEeHHOTO bubmotera [JOK
109 COHTeHCATODA https://m.edsoo.ru/73a34f
A p 18
110 | Pemenwue 3amau Bubmmorexa LIOK

https://m.edsoo.ru/5fb2ac
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https://m.edsoo.ru/27434
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JIBr>KeHre 3apsiKEHHOW YaCTUIIbI B

bu6mmoreka [{OK

111 https://m.edso0.ru/8341d
OJTHOPOJTHOM 3JICKTPHYECKOM TIOJIe Bac

112 | Pemenue 3amau
O06001IeHre 1 cucTeMaTru3aIus bubnuotexa [JOK

113 | 3HaHWii O TeMe "DIeKTPHIECKOe https://m.edso0.ru/57526
mosne" 03f
KourponsHas pabora 110 Teme bubmmorexa LOK

114 | P P " https://m.edsoo.ru/cefe90

DIIEKTPUYECKOE T0JIE c9

Cwuna toxa. ITocTOSSHHBIN TOK. bubnuorexa [JOK

115 | VYcnoBus cymecTBoBaHUS https://m.edsoo.ru/23331
MTOCTOSTHHOTO 3JICKTPHYECKOTO TOKA 1b5
Uctounuku Toka. Hanpspokenue u Bubmrorexa ITOK

116 SIC ) p https://m.edsoo.ru/0839a

A 115

3akon OmMa 11 ydacTKa Lenn Bubmorexa ITOK

117 Y1 ’ https://m.edsoo.ru/f14f25
DIEeKTPUYECKOE COTIPOTUBIICHUE 1o
3aBUCHMOCTD COMPOTUBIICHUS
OJHOPOJHOTO IIPOBOIHUKA OT €0 Eubmorexa OK

118 p p https://m.edsoo.ru/95fcdf
JUIMHBI ¥ MJIOLIaIA MTOTIEPEYHOTO 51
CEUYEHUS 2=

119 | VYnenbHOE COMPOTHUBIEHUE bu6mmoreka [JOK
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BeliecTBa. PerreHue 3anau

https://m.edsoo0.ru/437f8
300

[TocnenoBarenbHOE, MapauICIbHOE,

bu6mmoreka [{OK

120 | cmemaHHOE COCAMHECHHE https://m.edsoo.ru/236f7e
[POBOIHUKOB 07
Pacuér pa3zBeTBIEHHBIX bubnuoreka [IOK
121 | osnexrpuueckux 1enei. [Ipasuma https://m.edsoo.ru/1794cf
Kupxroga 37
bu6moreka [IOK
122 | Pewmenue 3amau https://m.edso0.ru/3881b
469
Pabora smekTpudeckoro Toka bubmorera [JOK
123 P ’ https://m.eds00.ru/a3605
3akoH Jlxoyna —Jlenna
c5¢
bu6moreka [IOK
124 | Pemenwue 3a1a4 https://m.edso0.ru/6761b
m
MOIIHOCTD 3JEKTPUYECKOTO TOKA. bubnuoreka [JOK
125 | TemioBas MOIIIHOCTb, BbIAeIIeMast https.//m.eds00.ru/99750
Ha pe3ucTope a6f
bubmuoreka [JOK
126 | Pemenwue 3amau https://m.edsoo.ru/eb72fc
24
bubmuoreka [JOK
127 DAL 1 ByTpeHHCe conpoTHBICHHE https://m.edsoo.ru/72d45
HCTOYHHKA TOKA
3af
128 | 3axon OMa 11t MOJTHOM bu6mmoreka [JOK
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(3aMKHYTOM) AJIEKTPUUECKON LIeTIH

https://m.edsoo.ru/221f4
0fb

bu6mmoreka [IOK

129 | Pemenue 3amau https://m.eds00.ru/3580b
679
bu6mmorteka [IOK
130 | MoImHOCTE HCTOYHHKA TOKA https://m.edsoo.ru/a0ae5
1d8
bu6moreka [IOK
131 | KopoTkoe 3aMbIKaHnE https://m.edso0.ru/546f5
632
KOH CHCATOP B LICIIN ITOCTOSAHHOTO BH6HH0TeKa HOK
132 g P https://m.edso0.ru/35368
TOKa
f3e
bu6moreka [IOK
133 | Pemenne 3amau https://m.edsoo.ru/4410c
ef0
Pemrenue 3amay o reme Bubmrorexa ITOK
134 | HU . https://m.edsoo.ru/a7340
ITOCTOSIHHBIH JICKTPUYSCKUH TOK 229
Pewmrenue 3amay o reme Eubmorexa HOK
135 | Hv . https://m.edsoo.ru/74426
ITOCTOSIHHBIH JICKTPUYSCKUN TOK 1b8
Pemenue 3amay 1o reme bubmnorexa [IOK
136 | ﬂv . https://m.edsoo.ru/eb5d4
[ToCTOSIHHBIH 2JEKTPUUYECKUN TOK 687
137 | OO0o0O1IeHne U cUCTEMATU3AIIHS bu6mmoreka [JOK
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3HaHui 110 Teme "11oCTOsTHHBIN
ANIEKTPUYECKHM TOK"

https://m.edsoo.ru/bfd7a0
50

KoHnTpomabHas pabora no teme

bu6mmoreka [{OK

138 | . . https://m.edso0.ru/1885d
[TOCTOSIHHBIN JICKTPUUYSCKUN TOK df1
DneKTpudecKas MPOBOIUMOCTh
A3JIMYHBIX BEIICCTB bubmorexa HOK
139 | P . ] https://m.edsoo.ru/da794
DNEKTpUUECKUN TOK B METaJlIax. 295
CBepXnpoBOAMMOCTh -
DIIEKTPUYECKHUI TOK B paCTBOpax H bubnuorexa [JOK
140 | pacruiaBax 2J€KTPOIUTOB. 3aKOHBI https://m.edsoo.ru/4b423
®Dapajes 1S AIEKTPOIn3a 491
DJIEKTPUYECKHUI TOK B ra3zax bubmorexa [OK
141 P ' https://m.eds00.ru/92d92
[Tlnazma
f76
DJIEKTPUYECKHI TOK B BaKyyMe bubmorexa [TOK
142 P FIME- https://m.edsoo.ru/2E+16
BakyymHuble mpubopbl 0
DJIEKTPUYECKUI TOK B bubmorexa HOK
143 P https://m.edsoo.ru/ab61c
MOJIYIPOBOIHUKAX
660
bubmuoreka [JOK
144 | TlomynmpoBOJHUKOBBIE TPHUOOPHI https://m.edso0.ru/83622
200
Du3nYeCKUil MPAKTUKYM 110 TEME bubnuoreka [IOK
145 | "H3mepeHue CUIIbI TOKA U https://m.edsoo.ru/5643e

HaIpsKCHUA B ICTTH ITOCTOSIHHOT'O

as6
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TOKA MPH IMOMOIIY aHAJIOTOBBIX U
U(POBBIX H3MEPUTEIHHBIX
npubopoB" wiH "3HAKOMCTBO C
udpoBoi 1abopatopueit mo
¢usuke. [Ipumeps! n3MepeHus
(GU3NIECKUX BETTMYNH TPU TIOMOIIH
KOMITBIOTEPHBIX JTATYUKOB"

PuU3NYECKU PAKTUKYM I10 TEME
"N3yueHne HepaBHOMEPHOTO

bu6moteka [IOK

146 https://m.edsoo.ru/f6292f
JBUKCHHS C TIEJTBIO OTIPEICIICHHS 5f
MTHOBEHHOM ckopocTh” o
@u3n4ecKuil TPAKTUKYM I10 TEME
"U3mepenune ycKkopeHus mpu
NPAMOJIMHEHHOM
bu6moreka [IOK
PaBHOYCKOPEHHOM JABMKEHUU IO
147 . " https://m.edso0.ru/6960b
HAKJIOHHOM TJIOCKOCTH" WK Gef
"UccnenoBanue 3aBUCUMOCTH ITyTH T
OT BpEMEHH MPU PaBHOYCKOPECHHOM
NBIKeHUN"
DuU3NYECKUH TPAKTUKYM 10 TEME
"N3mepeHue ycKopeHus bubmuoreka [JOK
148 | cBobGoaHorO NMajeHUA" UK https://m.edsoo.ru/d1ea2
"N3yuenue NBUKEHUS Tena, 402
OpOIIEHHOTO TOPU30HTAIBHO"
Du3nYeCKUil MPAKTUKYM 110 TEME bubnuoreka [IOK
149 | "M3ydeHue ABMXKEHMS Tela MO https://m.edsoo.ru/bcf535

OKPYXHOCTH C IIOCTOSIHHOM T10

14



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

MO/IYJII0 CKOPOCTBIO" MJTH
"UccnenoBanue 3aBUCUMOCTH
nepro/ia 00pameHus KOHHIECKOTO
MasiTHUKA OT €ro napameTpon”

Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3mepenue paBHOJEHCTBYIOIIEH
CHWJIBI IIPU JABMXKEHUU OpycKa 1o

HaKJIOHHOM TIJIOCKOCTH" WITH bu6moteka [IOK
150 | "IIpoBepka THIOTE3HI O https://m.edsoo.ru/0b34d
HE3aBUCHMOCTH BPEMEHU b84
JBUKEHMS OpyCcKa MO0 HaKJIIOHHOM
TIJIOCKOCTH Ha 3aJJaHHOE
paccTositHue OT €ro Macchl"”
DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue 3aBUCUMOCTH CUJI
YOPYrOCTH, BO3SHUKAIOIIUX B
bu6moreka [IOK
MpYyXKUHE U PE3MHOBOM 00paslie, OT
151 " " https://m.edsoo.ru/b55b8
ux nepopmanun" unu "Uzyuenue 1al
JBUKEHHUS CUCTEMBI TEIl,
CBSA3aHHBIX HUTBHIO, IEPEKUHYTON
yepe3 JErkui 6J10K"
DuU3NYECKU TPAKTUKYM I10 TEME
"U3mepenue korhdumnmeHTa
bubmuoreka [JOK
TPEHUs 110 BEJTUYUHE YTIIOBOTO
152 https://m.edsoo.ru/b83b1

K03 UIIMeHTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBMKEHUS OpycKa 110 HaKJIOHHOM

607



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

IJIOCKOCTH C IIEPEMEHHBIM
KOA(QPHUIIMEHTOM TpeHHs" WU
"N3yueHue IBUKEHUS Tpy3a HA
BaJly ¢ TpeHuem"

153

Pu3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBUid
paBHOBECHS TBEPAOTO Tea,
HMMEIOIIETO OCh BpallleHus" Win
"KoHcTpynpoBaHue KpOHIITEIHOB
Y pacy€T CUJI yIIpyrocTu'" Win
"N3yueHne yCTOMYUBOCTH
TBEPAOTO TEJa, UMEIOLIErO
IJI01[ab OTIOPHI"

bu6moteka [IOK
https://m.edsoo.ru/4a04f4
fr

154

DU3NYECKUH TPAKTUKYM 10 TEME
"U3Mmepenune uMmmysbca Tesa mno
TOPMO3HOMY IyTH" WK
"M3mepeHue CUilbl TSITH, CKOPOCTH
MOJEIH IEKTPOMOOHIIS U
MOIIHOCTH CHJIbI TATH" WIIN
"CpaBHEHUE U3MEHEHUSI UMITYJIbCA
TeJla C UMITYJIbCOM CHJIbI" MK
"HccnenoBanue coxpaHeHUs
UMITYJIbCa TIPU YIIPYTOM
B3aumoieicteun" uinu "M3mepenue
KMHETHYECKOM YHEPTUU TeJa 1o
TOPMO3HOMY ITyTH"

bu6mmoreka [IOK
https://m.edsoo.ru/856fb
28e

155

Du3NYEeCKUN MPAKTUKYM I10 TEME

bu6mmoreka [JOK



https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/856fb28e

"N3yueHne u30TepMUUECKOTr0o
nporecca (peKOMEHJ0BaHO
WCIIOJIb30BaHUE IU(PPOBOH
nabopatopun)" wim "M3ydenue
M30XOPHOTO Tporiecca" uin
"N3yuenue nuzobapHoro mporecca”
nin "IIpoBepka ypaBHEHUS
coctosiHus"

https://m.edsoo.ru/e0fe7e
07

PuU3NYECKU IPAKTUKYM I10 TEME
"U3mepenue yneapHoi
TEIIOEMKOCTH" UITN
"HccnenoBanue nporecca

OCTBHIBAaHMS BeIIecTBA" WITH bubnuotexa [JOK
156 | "HUccnenosanme annabaTHOTO https://m.edsoo.ru/2f2faa
npouecca" nim "Nsyuenune 61
B3aMMOCBSI3U PHEPTUHU
MEKMOJIEKYJISIPHOTO
B3aUMOJICHCTBUS U TEMITEPATYPBI
KUIIEHUS XUIKOCTEN"
DU3NYECKUH TPAKTUKYM 10 TEME
"N3yueHue 3akOHOMEPHOCTEN
HCTapeHus KUJIKOCTeN" nim
"U3mepeHue yaenbHOM TemIoThI bubmiorexa HOK
157 https://m.edsoo.ru/6bla2

maBieHus apaa" unm "M3yuenue
CBOMCTB HACBIIIEHHBIX MapOB' UIU
"N3mepenne abCoIOTHOM
BJI&YKHOCTH BO3/yXa U OLICHKA

3b5



https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/6b1a23b5

Macchl 11apoB B IOMEIEHUN".
N3mepenne koaddunnenta
[TOBEPXHOCTHOT'O HATSKEHUS

158

Pu3NYEeCKU IPAKTUKYM 110 TEME
"HaOiro ieHue peBparicHust
SHEPrUH 3apsHKEHHOTO
KOHJIEHCATOpa B SHEPTHUIO
M3JIYYeHHS CBETOMO1a" WIIH
"N3ydyeHne npoTekaHus TOKa B
LIeTH, CoJieprKalle KouaeHcarop"
unu "Pacnpenenenre pa3HOCTH
MOTEHIIUAJIOB (HANPSDKEHUs) IPU
MIOCJIEA0BATEIEHOM COETMHEHUHN
KOHAEHCATOpOB"

bu6moteka [IOK
https://m.edsoo.ru/ec424
377

159

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanye CMENIAHHOTO
COCJIMHEHUS PE3UCTOPOB" MK
"U3mepenue yieabHoro
COTMPOTHUBIICHUS IPOBOJIHUKOB' HIIN
"HccnenoBanue 3aBUCUMOCTH CUIIbI
TOKa OT HAaIPsDKEHUS YIS JTaMIIbl
HakajauBaHuA"

bu6mmoreka [IOK
https://m.edsoo.ru/2b179
dos

160

DuU3NYECKUN TPAKTUKYM I10 TEME
"Habnronenue anekTpoaunsa" uim
"N3mepenue 3apsina
OJIHOBAJICHTHOTO MOHA'" MJIN
"ccnemoBaHue 3aBUCHMOCTH

bubmuoreka [JOK
https://m.edsoo.ru/64b6e
901



https://m.edsoo.ru/ec424377
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/64b6e901

COIIPOTHUBJICHUS TEPMOPE3UCTOPA OT
temiieparypbl” uian "CHsTHE BOJIbT-
aMIIEpPHOI XapaKTepUCTUKU Auoa"

Pesepubrit ypok. O60011eHUE 1

bu6mmoreka [IOK

161 | cucremaru3amnus 3HAHHIA IO TEME https://m.edsoo.ru/ed017
"KunemaTtuka" do3
PesepBHblit ypok. O60011eHNE U bubnuoreka [IOK

162 | cucremarHu3anys 3HAHUH 10 TEMe https://m.edso0.ru/31499
"Jlmnamuka" 56b
PesepBHblit ypok. O60011eHE U bubnuoreka [IOK

163 | cucTremarH3anus 3HAHUH 110 TEME https://m.edso0.ru/0f975
"CraTtuka TBEpI0ro TeNna" 2ac
PesepBubIit ypok. O6001eHNE 1 bubnuoreka [IOK

164 | cucremaruzanus 3HAaHUN 1O TEMe https://m.edsoo.ru/6¢0df9
"3aKOHBI COXpaHEHHSI B MEXaHUKE" cc
PesepBubIit ypok. O6001eHNE 1
CHUCTeMaTH3allns 3HAHUH 110 TeMe bubnuorexa [JOK

165 | "OcHoBsI https://m.edsoo.ru/de148
MOJIEKYJIIPHOKMHETUYECKOM 976
Teopun"
PesepBusblii ypok. O00011I€HIE U
CHCTlgMaTmZEHH 3HAHUH 10 TeMe bubmmotera [JOK

166 | https://m.edsoo.ru/0bcc7?

Tepmonunamuka. TennoBeie 7¢1

MalHbI" -

167 PezepBHblit ypok. O0oO1IeHNE U bubnuoreka [IOK

CHCTeMaTHu3alus 3HaHUH 10 TeMe

https://m.edsoo.ru/59ca5



https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91

" ArperartHbie COCTOSIHHS BEIECTBA. c9l
da30BbI€ MEpexoibl"
PezepBHblit ypok. O600mICHNE U bubmmorexa [IOK
168 | cucremaTu3ays 3HaHU 110 TeMe 1 https://m.edsoo.ru/f2381c
"DnekTpryecKoe moe" Oc
PesepBHblit ypok. O60011IeHE U bubnuoreka [IOK
169 | cucremaTu3aIys 3HaHUI 110 TeMe 1 https://m.edsoo.ru/3cae6
"TToCTOSIHHBIN 7eKTpUYECKUIM TOK" dal
PesepBHblit ypok. O60011eHE U bubnuoreka [JOK
170 | cucremaTHu3aIys 3HaHUH 110 TeMe 1 https://m.edsoo.ru/cc768
"ToKu B pa3IuuHbIX cpenax” 1d4
OBLIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME



https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4
https://m.edsoo.ru/cc7681d4

11 KJIACC

N KoJsnyecTBo 4yacoB DJIeKTPOHHBbIE
; Jara uugpoBbie
n/ Tema ypoka KourtpoJibHble IIpakTuyeckue
Bceero U3ydeHus oOpa3oBaTejibHbIE
n padoThI padoTsbI
pecypchl
BzaumopelicTBre NOCTOSHHBIX
bu6mmoreka [IOK
MAarHuTOB U TTPOBOTHUKOB C
1 1 https://m.edsoo.ru/487a85
TOKOM. MarHuTHoe TojJie. 93
I'unotesa Amrepa o
BexTop MarunTHONH WHAYKITHH.
HpI/IHIfI/IH cynepnomumZK bubmorera [JOK
2 . 1 https://m.edsoo.ru/4clabc
MarHuTHBIX nosier. Jlnauun cb
MAarHUTHOW MHIYKIIUH T
bu6moreka [IOK
MarsuTHO€ T0Jie TPOBOTHUKA
3 1 https://m.edsoo.ru/d35d52
¢ TokoM. OnbIT DpcTeaa 62
N bu6moreka [IOK
Cuma Amrepa, eé
4 P 1 https://m.edso0.ru/26d9c5
HarpaBJIeHUE U MOIYJIb ba
bubnuoreka [JOK
5 Pemenue 3amau 1 https://m.edsoo.ru/a37a0c
21
[Ipumenenue 3akoHa Amrepa. bubnuoreka [JOK
6 ONEeKTPOU3MEPUTENBHBIE 1 https://m.edsoo.ru/ad7718
pubOopsI dz
7 Cuna JlopeHua, eé 1 bu6mmoreka [JOK



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/ad7718d7

HAIIPABJICHUE U MOIYJIb.
JIBrKEeHHE 3apsKEHHON
YaCTHULbI B OJTHOPOJHOM
MAarHuTHOM II0JIE

https://m.edsoo.ru/c97afaa
1

bu6mmoreka [{OK
8 Pemenwue 3amau https://m.edsoo.ru/504e98
c/
bu6mmoreka [IOK
9 Pa6ora cuer Jlopenma https://m.edsoo.ru/d518be
4b
bu6moreka [IOK
10 Pemienne 3amau https://m.eds00.ru/93617b
d9
MarauTHOE 10JI€ B BEIIIECTBE. bubnuorexa [JOK
11 deppoMarHeTukH, napa- u https://m.edso0.ru/30ff960
IMaMardHeTUKU 8
OCHOBHBIE CBOWCTBA
(heppoMarHeTHKoOB bubmorexa HOK
12 PP ' https://m.edso0.ru/0b5819
[Ipumenenne 0a
(heppoMarHeTHKoOB —
Pemenne 3aga4 o reme bubmorexa HOK
13 " A | https://m.edsoo.ru/5b55c3
MarnutHoe 1nosne
07
Pemenue 3amay o Teme bubmorexa HOK
14 " A | https://m.edsoo.ru/41c4ae
MarnuTtHoe 1nosne
8a
15 SIBneHME NEKTPOMArHUTHOU bubnuorexa [IOK



https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/41c4ae8a

nHayknuu. [Totok BekTopa
MarHUTHOM MHIYKUIWH

https://m.edsoo.ru/b3efalc
1

bu6mmoreka [{OK

16 O/1C unaykuuu https://m.edso0.ru/48150b
ds
3aKOH JIEKTPOMArHuTHOM bubmorera [IOK
17 P https://m.edsoo.ru/aédecl
nHaykuun Papanest 88
bu6moreka [IOK
Buxpesoe anektpuueckoe
18 https://m.edsoo.ru/15abel
nose. Toxku Pyko
40
bu6moreka [IOK
19 DAL mnnyxunn b https://m.edso0.ru/0235cc
JBYDKYIIAXCS TPOBOTHUKAX 02
bu6moreka [IOK
20 Pemenue 3amau https://m.edsoo.ru/4dfdaé
18
bu6mmoreka [IOK
21 [IpaBuso Jlenma https://m.edsoo.ru/bbc227
26
NunykrtuBHoCTh. KaTymka bu6mmoreka [JOK
22 WHIYKTUBHOCTH B IIETIH https://m.edsoo.ru/621eae
ITOCTOSTHHOTO TOKa 9d
bubmuoreka [JOK
A .OHAC
23 BICHHE CAMOMHAYKIHHL. /| https://m.edsoo.ru/7ee60c
CaMOWHTyKIIHH 28
24 OHeprus MarHUTHOTO TOJIS bubnuorexa [IOK



https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/7ee60ca8

KaTYIIKUA C TOKOM.
DNEeKTPOMArHuTHOE T0JIe

https://m.edsoo.ru/b3c0ad
11

bu6mmoreka [{OK

25 Pemrenne 3amau https://m.edso00.ru/88f69d
2b
O06o06mmeHre n bu6moreka [IOK
26 cUCTEMATH3AINUA 3HAHUH 110 https://m.edso00.ru/764840
TeMe "DIeKTpoAuHaMuKa" 25
KontpoabHas padoTa Mo TeMe bubmmorexa LOK
27 " P P " https://m.edso0.ru/8ae09b
DIIEKTPOAMHAMHUKA 08
KonebarenpHas cucrema. bu6moreka [IOK
28 CBo0OoIHBIE KOJICOaHMA. https://m.edsoo.ru/7c1db3
CapMOHUYECKHE KOIEOaHUS 85
KunemaTnueckoe u bubnuorexa [JOK
29 JUHAMHYECKOE OITHCAHUE https://m.edsoo.ru/87ce94
KoJIe0aTeIbHbIX ABKEHUI 98
DHepreTu4ecKoe ONMMCaHue.
BrIBOA IMHAMUYECKOTO
bu6moreka [IOK
OTIMCAHUS TAPMOHUYECKHX
30 - https://m.edsoo.ru/e3c996
KoJIEOAHUU U3 UX 92
SHEPreTHYECKOIO U _
KUHEMATUYECKOTO OIHUCAHUS
bu6mmoreka [JOK
31 Ammutyzaa u ¢aza KoyebaHui https://m.edsoo.ru/7a0c43
9a
32 [lepron 1 yacToTa KoJIeOaHUIA. bu6mmoreka [JOK



https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/7a0c439a

[Tepuoa manbrx cBOOOAHBIX
KoJIeOaHUI MaTeMaTHYECKOro
MasTHUKa. [lepuon
cBOOOIHBIX KOJICOaHUI
MPY)KUHHOTO MasiTHHKA

https://m.edsoo.ru/e03993
19

3aTyxaroiue KoJeOaHusl.

bu6moreka [IOK

33 BrinyxaeHHble Kose0aHusl. https://m.edsoo.ru/72e93d
Pe3onanc 09
bu6moreka [IOK
34 ABTOKONICOAHUS https://m.edsoo.ru/6add26
44
bu6moreka [IOK
https://m.edsoo.ru/addeec
35 Pemenne 3amau 71
https://m.edsoo.ru/756123
c5
Ypok-koHbepeHus bubnuoreka [JOK
36 "MexaHu4eckue KoJieOaHus B https://m.edsoo.ru/8ef587
MY3bIKaJIbHbIX HHCTpYMEHTAX" be
O6o00menue u
. bubnuoreka [JOK
CUCTEeMaTH3alusl 3HAaHHUM 110
37 " https://m.edsoo.ru/eb8418
teMe "MexaHuueckue of
KoJieOaHus" o
DNeKTpOMarHuTHbIE bubnuoreka [JOK
38 kosnebanus. KonebarenpHblii https://m.edsoo.ru/d4adab
KOHTYD de
39 ®opmyna Tomcona. Ces3b bubnuorexa [IOK



https://m.edsoo.ru/e0399319
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/d4adabde

aMIUIUTYIBI 3apsiaa
KOHJIEHCATOpa ¢ aMILUIUTYy 101
CHJIBI TOKA B K0JIeOaTCIILHOM
KOHTYpE

https://m.edso0.ru/093f9af
1

3aKOH COXpaHEHUs SHEPTUH B

bu6mmoreka [IOK

40 UCATLHOM KOJIeOaTeThHOM https://m.edsoo.ru/d1e2d5
KOHTYpE 43
3aTyxatromue
3JEKTPOMarHUTHBIE bubnuorexa [JOK

41 KoJieOaHus. BerHy)1eHHBIC https://m.edso0.ru/5e6686
DJIEKTPOMArHUTHBIE 19
KoJIeOaHus
[Tepemennsiii TOK. Pesucrop u bubnuorexa [JOK

42 KOHJICHCATOP B IICTTH https://m.edso0.ru/848361
MIEPEMEHHOTO TOKa 52
Karymika nHIyKTHBHOCTH B bubmorexa HOK

43 s J https://m.edsoo.ru/cfa307a
LIETIA TIEPEMEHHOTO TOKa f
3akod OMma st bubnuorexa [JOK

44 ANEKTPUIECKON 1eTH https://m.edsoo.ru/8bae38
MIEPEMEHHOTO TOKa €6
MOITHOCTh TIEPEMEHHOTO
TOKa. AMIUTUTYIHOC U bubmnorexa [JOK

45 o 4 https://m.edsoo.ru/lcac6e
JeMCTBYIOIEe 3HAUEHUE CUITBI ac
TOKa U HapPsHKEHUS _

bubmuoreka [JOK
46 Pe3oHaHc B anekTpuueckon 1

https://m.edso0.ru/087506



https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df

OCIu

df

bu6mmoreka [{OK

47 Pemenue 3anau https://m.edsoo.ru/al6836
a4
WpneanpHbIil TpanchopMaTop.
II OI/I3BOIICTBE ne(be)faqa I/Ip bubmmorexa TIOK
48 p > T1°P - https://m.edso0.ru/f97418
MOTpeOJIEHNE AEKTPUUECKOM a0
SHEPTUHU ae
DKOJIOTUYECKUE PUCKH ITPU
TIPOU3BOJICTBE
anekTpo3Hepruu. Kynerypa bubmorera [IOK
49 ' https://m.edsoo.ru/a6f74d
HCIIOJIE30BAHMS 03
3JIEKTPOIHEPTUHU B T
MOBCEIHEBHOM KU3HU
bu6moreka [IOK
50 Pemenue 3amau https://m.edsoo.ru/ee6677
ed
bu6moreka [IOK
51 Pemenue 3amau https://m.edsoo.ru/7cab59f
8
O06006111EHNE U
. bubmuoreka [JOK
CHUCTeMaTH3alys 3HAHUH 110
52 " https://m.edso0.ru/401024
Teme "DIIeKTPOMarHUTHBIC 29
Konebanus" _
MexaHUYeCKHE BOJIHBI. bu6mmoreka [JOK
53 XapaKTepUCTUKU https://m.edsoo.ru/a58e10

MCXaHHUYCCKHUX BOJIH

of
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bubmuoreka [IOK

o4 CBoiicTBa MEXaHMYECKUX BOJIH https://m.edsoo.ru/d9ael0
00
bu6mmoreka [{OK
95 3ByK. XapakTepUCTHUKU 3BYKa https://m.edsoo.ru/138b6f
09
WNHudpa3Byk u yiabTpa3ByK. bubnuoreka [IOK
56 [ITymoBO€ 3arpsi3HEHNE https://m.edso0.ru/738003
OKpPY/KaroIel CpeIbl 8f
bu6moreka [IOK
57 Pemenue 3amay https://m.edsoo.ru/cfd918
bf
DNeKTPOMarHUTHBIE BOJTHBI. bubnuoreka [IOK
58 N3nydyenune https://m.edsoo.ru/714e5d
AIIEKTPOMArHUTHBIX BOJIH bl
DHeprus MEKTPOMArHUTHBIX bubnuoreka [IOK
59 BoJiH. CBoOlicTBa https://m.edsoo.ru/d01b81
AIIEKTPOMArHUTHBIX BOJIH 8c
[Ikana 37eKTpOMarHUTHBIX
BoJIH. [Ipumenenue Bubamorexa [JOK
60 https://m.edsoo.ru/49belf
AJIEKTPOMArHUTHBIX BOJIH B %
TEXHUKE U OBITY T
[IpuHIMIBI pagUOCBsI3U U
TeleBuIeHusa. Pagnosiokaus. bu6mmoreka [JOK
61 ONEeKTpOMarHuTHOE https://m.edsoo.ru/9f96f1f

3arpsi3HCHUE OKPYXKArOIIEeH
cpensl
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KoHnTponabHas pabora no teme

bubmuoreka [IOK

62 " " https://m.eds00.ru/4f7985
Kosebanus 1 BOJIHBI 20
CaerT. 3aKOH NMPSMOJIMHEHHOTO bubmorera [JOK
63 ) P https://m.eds00.ru/f95664
pacTipoCTpaHeHHUs CBETa 06
Pemenue 3agau Ha
bu6moreka [IOK
MPUMEHCHHE 3aKOHA
64 N https://m.edsoo.ru/ea32d4
MPSMOJIMHEHHOTO 55
pacnpoCTpaHEHHUS CBETA T
Otpaxenue cera. [1nockoe bubnuoreka [JOK
65 3epkasio. Cdepuueckoe https://m.edsoo.ru/a005d2
3epKao bb
[Ipenomiienue cBera.
AOGCOTIOTHBIN U
OTHOCHUTEJILHBIN IMOKA3aTeNh bubnuorexa [JOK
66 npenomiienus. [lonHoe https://m.edsoo.ru/bc2e55
BHYTpPEHHEE OTpaKeHUE. cd
[IpenenpHbliA YroJ MOJIHOTO
BHYTPEHHETO OTPAXKCHHUSI
Pemenue 3agay Ha
MIPUMEHEHHE 3aKOHOB bubmorexa HOK
67 P https://m.edso0.ru/49d830
OTpaXKEHUS U TIPETOMIICHUS 29
CBETa o
Xox mydel B IpU3Me. bubnuorexa [IOK
68 Jucnepcus ceera. ClI0KHBIN https://m.edsoo.ru/d8elc3

cocTaB Oenoro cBerta. L[BeT

be
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JInn3el. DOKyCHOE PaCCTOSTHUE

bubmuoreka [IOK

69 https://m.edso0.ru/604413
Y ONITHYECKAs CHJIA JIMH3BI 59
[TocTpoenue n3odpaxeHuil B bubnuorexa [JOK
70 JINH3aX U UX CUCTEeMaX. https://m.edsoo.ru/bb53b1
VBenu4eHne JTUH3EI d5
Pemenne 3agau Ha bu6moreka [IOK
71 MIOCTPOEHHUE N300paKeHUH, https://m.edsoo.ru/5a868f
MOJIYYa€MBIX C TOMOIIBIO JINH3 09
bu6moreka [IOK
72 ['ma3 xak onTuyeckas cucrema https://m.edsoo.ru/ecd480
a2
Pemenue 3anau. [Ipeaenst bubnuorexa [JOK
73 MIPUMEHUMOCTH https://m.edsoo.ru/cd174a
reOMETPUYECKON ONITHKU 10
CKOpoCTh CBETa U METOBI €€ bubmorexa [OK
74 P A https://m.edsoo.ru/f32aab0
U3MEPCHUS 6
bu6moreka [IOK
75 Jucnepcus cBera https://m.edsoo.ru/lel6cc
6e
bubmuoreka [JOK
76 HNutepdepennus ceeta https://m.edsoo.ru/5fc0c63
8
KorepeHTHbIE HCTOUHUKHU. bubnuorexa [IOK
77 YcnoBus HaOIIOIEHAS https://m.edsoo.ru/c6416d

MAaKCUMyYMOB U MUHUMYMOB

48
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bubmuoreka [IOK

78 Pemenue 3amau https://m.edsoo.ru/3061de
2b
bu6mmoreka [{OK
79 [Ipumenenue unrephepeHun https://m.edsoo.ru/668edb
c8
bu6morteka [IOK
80 Hudpakuus ceeta https://m.edsoo.ru/12ed04
b5
JudpakuroHHas pemeéTka. bubnuoreka [JOK
81 VYcnoBue HAOIIOASHHS https://m.edso0.ru/f998d9
TJIABHBIX MAKCHMYMOB 64
bu6mmoreka [IOK
82 Pemenue 3amau https://m.edsoo.ru/d58c41
la
ITonepedyHOCTh CBETOBBIX bubmorera [JOK
83 P https://m.edsoo.ru/e9890fe
BoJIH. [Tonsspu3anus cBeTa 9
bu6moreka [IOK
84 Pemenue 3amau https://m.edsoo.ru/c56¢81
58
bubmuoreka [JOK
85 CBeToBbI€ SIBJICHUS B IPUPO/IC https://m.edso0.ru/0b3636
3d
O06o06mIeHNE 1 bu6mmoreka [JOK
86 CHCTEeMaTH3alus 3HaHUH 110 https://m.edsoo.ru/8al1474

TeMe "OnTuka"
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KoHnTponabHas pabora no teme

bubmuoreka [IOK

87 https://m.edso0.ru/82315d
«Onruka»
d4
I'paHuUIBI MPUMEHHUMOCTH
. bu6mmoreka [{OK
KJIACCUYCCKOM MEXaHUKH.
88 https://m.edsoo.ru/c9bd77
3aKOHBI JIEKTPOIMHAMUKY U b
MIPUHIIAIT OTHOCUTEIIEHOCTH T
. bu6mmoreka [IOK
[ToctynaTel cnennaibHOM
89 https://m.edsoo.ru/c56f05¢c
TEOPHH OTHOCHUTEIIEHOCTH b
[IpocTpaHCTBEHHO-BPEMEHHOU
untepBai. [IpeoOpazoBanus
Jlopenua. YcnoBue
bu6moreka [IOK
MPUIMHHOCTH.
90 https://m.edsoo0.ru/d83742
OTHOCHUTENBHOCTh bb
OJTHOBPEMEHHOCTH. T
3ameyIeHne BpEeMEHH U
COKpAIICHHUE IJTUHBI
bu6moreka [IOK
DHeprus u UMITYJIbC
91 z https://m.edsoo.ru/853a64
PENATUBUCTCKOM YaCTHUIIBI fc
CBsI3b Macchl € PHEPTUeH U bubmuoreka [JOK
92 UMITYJIBCOM PEISTUBUCTCKOM https://m.edsoo.ru/b6258ff
YaCTHIbl. DHEPTHUS MTOKOS a
bu6mmoreka [JOK
PaBHOBeCHOE TemoBOE
93 https://m.edsoo.ru/f54035

HU3JTyUYCHUC

as
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bubmuoreka [IOK

94 3axoH cMmelennsa Buna https://m.edsoo.ru/1c5ff75
2
I'mmore3a M. ITnanka o bubnmorexa LOK
95 https://m.edsoo.ru/a5ffa21
kBaHnTax. DoTOHEI o
bu6morteka [IOK
96 DHeprusi ¥ UMIyasc HoToHA https://m.edsoo.ru/7fb307
ec
®otorddext. OnbiTh A. T bubnuoreka [JOK
97 CroneroBa. 3aKOHBI https://m.edso0.ru/8c68e5
dboTorddexra b9
VYpaBHeHue DUHIITEHA 115 bubnuoreka [IOK
98 dboTtorddexra. "KpacHas https://m.edsoo.ru/01ef45
rpannna” porodrpdexra 56
bu6mmoreka [IOK
.0 I1. H.
99 Hasseine cBeTa. OmbITh! https.//m.edsoo.ru/64b4f9
JlebGenena
66
bu6moreka [IOK
100 BoiHoBEIE CcBOIiCTBA YaCTHII https://m.edsoo.ru/f59cfce
c
Bousner e bpoitns. Jlmuna
BOJIHBI 1€ Bpoiinsd u pasMmepsl bubmnorexa [JOK
101 A€ bp P P https://m.edsoo.ru/5df8baf
00J1aCTH JIOKAIU3aluu 1
JBHKYLIEHCS YaCTULBI -
102 KopnyckynspHO-BOJIHOBOM bubnuorexa [IOK

Tyaanu3M

https://m.edsoo.ru/8ccab6
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Judpaxus 37eKTPOHOB Ha

bu6mmoreka [IOK

103 https://m.edsoo.ru/30dbal
KpHUCTAIIIaxX
8c
Crnenuduka n3mMepeHuii B
Mukpomupe. COOTHOIICHUS bubmorera [JOK
104 POMHUP N https://m.edso0.ru/65783d
HEOTIPEICIIEHHOCTEH oc
[eiizenbepra B
bu6moreka [IOK
105 | Pemenue rpaduyecKux 3amadq https://m.edso0.ru/e70195
bd
bu6moreka [IOK
106 | Pemenue pacu€THbIX 3a1a4 https://m.edsoo.ru/ee9b31
82
KonTtponpHas padota no
" " bu6moreka [IOK
TemaMm: "OcHoBel CTO",
107 | . https://m.edsoo.ru/c3de89
KopnyckynsipHO-BOJTHOBO# 1a
Jyau3m" o
OnbITHI IO UCCIIEAOBAHUIO bubnuorexa [JOK
108 | crpoenus atoma. [lmanerapnas https://m.edso0.ru/312b75
Mo/ienb atoMa Pesepdopaa Oa
bubnuoreka [JOK
109 | Ilocrynatsl bopa https://m.edsoo.ru/404dfa
9a
Buns! ciektpoB. CriekTp bu6mmoreka [JOK
110 | ypoBHeii sHEpruu aroma https://m.edsoo.ru/cf74b1

BOJOpOaa
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CrioHTaHHoOE U BBIHYXJICHHOC

bubmuoreka [IOK

111 https://m.edsoo.ru/f945d8
M3JIy4CHHE CBETa 5c
bu6mmoreka [{OK
112 | Jlazep https://m.edsoo.ru/2288a0
(o}
Hyxkionnast Mozens aapa
F;’;I(;IeH6epra-I/IiaHeHi2. bubmmorexa TTOK
113 https://m.edsoo.ru/34ada5
3apsii 1 MaccoOBOE YHUCIIO SIpa. de
W3oTtonsl. PagnoakTHBHOCTE —
3aKOH paIMOAKTUBHOTO
pacnaga. CBolicTBa
MOHU3UPYIOIIETO U3Ty4eHUS. bubmorera [JOK
114 https://m.edsoo.ru/aab98b
Bnusinue pagnoakTUBHOCTH Ha of
KUBBIE OPTaHU3MBI.
Jlo3nmerpus
DHeprus CBS3U HYKJIOHOB B
snape. Snepusie cunbl. Jledext
Macchl spa. SnepHsie BuGorexa LIOK
115 Peakiiti. L1epibic peaKTopbl. https://m.edsoo.ru/ff1758d
[IpoGnemsl ynpaBiseMoro 0
TEPMOSIIEPHOTO CUHTE3A.
DKOJOTUYECKHUE aCTIEKTHI
Pa3BUTHUS ACPHON PHEPTETUKH
Metoabl perucTpanvu u Bubnuoreka ]_[OK
116 | wuccrnegoBaHUS AIEMEHTAPHBIX https://m.edsoo.ru/1ac08a

YaCTHII. CDyHI[aMeHTaJIBHBIC
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B3auMOJeCTBUA. baprnonsl,
ME30HBI U JICITOHBI.
[IpencraBnenue o
CrangaptHoil Moaenu. KBapk-
TJIFOOHHAs MOJENb aJPOHOB

du3uKa 3a npeaeaaMu
CrannaptHoit monenu. TémHas

bu6moreka [IOK

117 | wmatepus u TEMHas SHEPTUSL. https://m.edsoo.ru/c026fd
EnunCcTBO pusrueckoii 37
KapTUHBI MUPa
bu6moreka [IOK
Dransl pa3BUTHS ACTPOHOMHH.
118 https://m.edsoo.ru/ad73el
3Ha4YeHNEe aCTPOHOMUU e
[IpumMeHuMOCTh 3aKOHOB
(bu3uKH 1151 00BSICHEHUS
bu6moreka [IOK
MIPUPOIBI KOCMHUYECKUX
119 https://m.edsoo.ru/39¢c440
00BbEKTOB. MeTo 1B 08
ACTPOHOMHUYECKUX o
HUCCIIEIOBAHNI
CoBpeMeHHbIE ONITUYECKUE bubnuoreka [JOK
120 | TeneckoIbl, pauOTEIECKOTIBI, https://m.edsoo.ru/4877aa
BHeaTMOC(EepHasi aCTpPOHOMHUS le
Bun 3Bé3nH0r0 Heba.
N bubmuoreka [JOK
Co3zBesnus, spKue 3BE3IbI,
121 https://m.edsoo.ru/aac588
TJIAHETHI, UX BUJIUMOE b
JBIKCHUE B
122 Conneunas cucrema. ColHIE. bu6mmoreka [JOK
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CoJiHeyHast aKTUBHOCTb.
Wcrtounuk sneprun CosHua u
3BE3]

https://m.edsoo.ru/22748e
b4

3BE3/1bl, UX OCHOBHBIE
XapakTepucTUKU. [luarpaMma

bu6mmoreka [{OK

123 | . https://m.eds00.ru/421699
CHEKTPaIbHBIN KJIacc — 44
CBETUMOCTH" -
. bu6mmoteka [IOK
3Be3abI TIIaBHOH
124 https://m.edsoo.ru/b3ch76
MMOCJIEN0BATEILHOCTH 6
Bnyrpennee ctpoeHue 3BE3 .
CoBpeMeHHbIE MPEICTaBICHUS bu6moreka [IOK
125 | o mpPOHMCXOXKACHUH U https://m.edsoo.ru/d09da4
sposrroruy COJIHIA U 3BE3I. 94
OTanel >KU3HU 3BE3
Mnineunsiit [Iyte — Hama
bu6moreka [IOK
I'anaktuka. THITBI raJakTHK.
126 . https://m.edsoo.ru/7cd10a
UeEpHbie abIphI B sapax 0a
rajJakTUK T
Bcenennas. Pacmiupenue Eufs LIOK
HOINOTEKA
B 1. 3 Xab0i1a.
127 CCHICHITOM. JaKOM Aabba https://m.edsoo.ru/3dbdf0
Teopus bosbiioro B3pbiBa. €
PenukroBoe n3znydenue —
MacirradHas CTpyKTypa Bubmzorexa LIOK
128 . PYKTYP https://m.edsoo.ru/ce2346
Bcenennoi. MeraraimakTuka 33
129 | Hepeménnslie mpobaemMbl bubnuorexa [IOK



https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/ce234633

aCTPOHOMHH

https://m.edsoo.ru/d37d9ff
e

130

@u3NYECKU NPAKTUKYM I10
teme "HccaemoBanne
MAarHUTHOTO MOJIS ITOCTOSHHEIX
MarHuToB' MK
"UccmenoBanue CBONCTB
(dheppoMarHeTukoB" UK
"UccnenoBanre qeHCTBHS
IMOCTOSIHHOTO MarHuTa Ha
paMKy ¢ Tokom"

bu6morteka [IOK
https://m.edsoo.ru/67361a
ef

131

Pu3NYeCcKUil NPAKTUKYM 110
teme "M3mepenue cuiibl
Awmnepa" nin "U3ydenue
3aBUCHMOCTH CUJIbI AMIIEpa OT
CWJIBI TOKA" WIH
"OnpenesnieHue MarHUTHOM
WHJYKIMU Ha OCHOBE
u3MepeHus cuinsl Ammepa"

bu6mmoreka [IOK
https://m.edsoo.ru/fcae9le
9

132

DU3NYECKUH TPAKTUKYM I10
TeMe "UccnenoBaHue sIBJIeHUSI
ANIEKTPOMAarHUTHOM
WHJIYKIUU'" WK
"Onpenenenrie THAYKIUU
BUXPEBOTO MarHUTHOTO NoJis"

https://m.edso0.ru/c36658
da

133

Pu3nYecKUil NPAKTUKYM 10
teMe "MccnenoBanue sSBICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/b8fb63



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

camouHaykuun" win "Coopka
MO/JICIH HIIEKTPOMArHUTHOTO
reHeparopa"

@u3NYECKU NPAKTUKYM 110
teMe "M3mepenue nepuoaa

bu6mmoreka [IOK

134 | cBOOOAHBIX KOJICOAHUI https://m.edsoo.ru/5d159d
HUTSHOTO W MPYKHHHOTO 35
MasITHUKOB"
Pu3NYeCcKUil NPaKTUKYM 110
" bubnuoreka [JOK
135 | "MC Hpeodpasopaite https://m.edsoo.ru/a28026
SHEPTUU B IPY)KUHHOM bd
MasiTHUKe" T
DU3NYECKUN TPAKTUKYM I10
teme "HccnenoBanue
MePEMEHHOTO TOKa Yepe3
MOCJIEA0BATEIHHO bubnuorexa [JOK
136 | coenuHEHHBIE KOHACHCATOP, https://m.edsoo.ru/89dc2d
KaTyIIKy ¥ pe3ucTop’ i 90
"UccnenoBanue pabOThI
HMCTOYHHKOB CBETA B LICTIH
MepeMEHHOT0 ToKa"
Pu3nYecKuil NPaKTUKYM 110 bubmuoreka [JOK
137 | Tteme "H3yuenue napameTpoB https://m.edso0.ru/b10066
3BYKOBOM BOJIHBI" la
Du3nYeCKUil MPaKTUKYM 110 bubnuoreka [IOK
138 | Teme "H3mMepeHue nokazaremns https://m.edsoo.ru/42569e

MpEeNOMIICHHUS CTeKIa" UiIn

al



https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/42569ea1

"TTonmy4yenue n300pakeHHs B
CHCTEME M3 IJIOCKOTO 3epKaa
Y JTUH3bI"

@u3NYECKU NPAKTUKYM 110
teMe "MccnenoBanue
3aBUCHUMOCTHU (POKYCHOTO
paccTosiHUA OT BelecTBa (Ha

bu6morteka [IOK

139 " https://m.edsoo.ru/b879fb
MpUMepe KUAKUX JTUH3)" UiH af
"Usmepenue GoKycHOTO -
PACCTOSTHUS PACCEUBAIOIINX
JH3"
DU3NYECKUN TPAKTUKYM I10
" bubnuotexa [JOK
Teme "HaOmronenune
140 https://m.edsoo.ru/8b7ac7
mudpakuun, HHTephepeHInn 37
Y MoJispu3anuu ceera'” o
®U3NYECKUH TPAKTUKYM I10
teme "OnpeneneHue UMIyabca
bu6moreka [IOK
Y DHEPTUH PEISITUBUCTCKUX
141 https://m.edso0.ru/63756¢
gacTu1l (o pororpadusim 47
TPEKOB 3apsHKEHHBIX YaCTHUIL B _
MarHuTHOM moJe)"
DuU3nYeCKU IPAKTUKYM I10
Teme "M3mMepenre nocTosiHHOM
bubnuoreka [JOK
[1nanka Ha OCHOBE
142 https://m.edsoo.ru/eb916f

uccnenoBanus Gorordpdexra”
nim "HccrnenoBanue
3aBHCHUMOCTH CUJIBI TOKA Yepes3

82



https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/eb916f82

CBETOJIMOJ1 OT HaIpsHKEHUs"

143

@u3NYECKU NPAKTUKYM 110
teme "HccnenoBanue ciekTpa
pa3peKeHHOT0 aTOMapHOI0
BOJIOPO/JIa U U3MEPEHUE
nocrosinHOM Punbepra"

bu6mmoreka [{OK
https://m.edsoo.ru/ec651e
b8

144

@u3NYECKU NPAKTUKYM 110
teme "UccnenoBanue
paaroakTUBHOTO (OoHA C
HCIOJIb30BAHUEM JO3UMETpA"
niu "M3ydeHne norIoneHus
OeTa-4yacTuIl ATFOMUHIEM"

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabe
6e

145

DU3NYECKUN TPAKTUKYM I10
Teme "HabmroneHns 38€30HOTO
Heba HEBOOPY)KEHHBIM TJ1a30M
C HCIOJIL30BaHUEM
KOMIIBIOTEPHBIX MPUIIOKESHUT
JUTS OTIPEJICTICHUS TIOJIOKECHUS
HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3aus CeBepHOTo
MoJylmapus 1 sipkue 3BE3/b1"
nnu "HaOnaroaeHus B TeJIECKOII
JlyHbl, IIaHET, TYMaHHOCTEH U
3BE3AHBIX CKOIJICHUH"

bu6moreka [IOK
https://m.edso0.ru/107202
le

146

O06006111EHNE U
cucreMaTu3anus 3HaHuu. Poib

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



https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed

(U3MKK U ACTPOHOMHU B ed
SKOHOMMYECKOH,
TEXHOJIOTHYECKOM,
COITMATBLHOM U THYECKOM
cdepax AesaTenbHOCTH
YyeroBeKa
O06o06mmeHne u
cucTeMaTu3anus 3HaHuil. PoJb bu6mmoreka [IOK
147 | wu mecto ¢pu3uKu u https://m.edsoo.ru/18f19f7
ACTPOHOMHUHU B COBPEMEHHOMU [
Hay4YHOU KapTHHE MHUpa
O06o06mmeHne u
cucTeMaTu3auus 3HaHuil. Pojib
(dbu3uUIecKoi TeOpuH B
hopmupoBaHUHT
MpEeACTABICHUHN 0 PU3nIeCKOn bubmmorexa TOK
148 https://m.edsoo.ru/e7d400
KapTUHE MHPa, MECTO )
(hM3UYEeCKO KapTUHBI MHPA B _
0011IeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEACTABJICHUI O IPUPO/IE
O06o0menue u bubmuoreka [JOK
149 CHUCTeMaTH3alys 3HAHUH 110 https://m.edsoo.ru/b032fc
teme "Kunemaruka" 4b
O06o06mIeHNE 1 bu6mmoreka [JOK
150 CHCTEeMAaTU3alus 3HaHUH 110 https://m.edsoo.ru/4e31b5

TeMe "Kunemaruka"

07



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

O06o0611eHNE U

bubmnoreka [IOK

151 | cucremaru3zanus 3HaHUH 1O https://m.edsoo.ru/2dfbafc
teme "Jlunamuka" 5
O06o061eHne u
cUCTEeMaTH3alus 3HaHUH 110 bubmorera [JOK
152 " https://m.edsoo.ru/3cca48
teme "CraTuka TBEpAOTO %6
Tena" o
O06o00menue u
CHCTEeMaTH3alusI 3HaHUH I10 bubmorera [IOK
153 " https://m.edsoo.ru/32a4d1
TeMe "3aKOHBI COXpPaHEHHUS B a0
MexaHuke" av
O6o0menue u
CHUCTEeMaTHU3alys 3HaHUI 10 bubmorexa OK
154 " https://m.edsoo.ru/ed440c
TeMe "OCHOBBI MOJIEKYJISIPHO- a8
KUHETUYECKOM Teopun" o
O600mmenue u
cUCTeMaTH3alusl 3HAaHUH 110 bubmorexa [IOK
155 " https://m.edsoo.ru/c63f7cl
teme "TepmouHamMuka. 0
TernnoBbie MaIUHBI" B
O6o00menue u
CUCTEeMaTH3alusl 3HAaHH 110 bubnuoreka [JOK
156 | Tteme "ArperaTHblE COCTOSHUS https://m.edsoo.ru/1d36b5
BemecTBa. dDa3oBbie bl
nepexopr”
bu6mmoreka [JOK
O60061eHue u
157 B https://m.edsoo.ru/3bfodef

CHCTeMaTHu3aIys 3HaHUH 110

9



https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/3bf0def9

Teme "DnekTpuieckoe nose"

O06o0611eHNE U

. bu6mmoreka [{OK
CUCTEeMAaTH3aIHsI 3HAHHUH 110
158 " . https://m.edso0.ru/71453e
teme "IlocTosHHBIN o6
AJIEKTPUYECKHM TOK" T
O06o00menue u
. bu6moreka [IOK
CUCTEeMAaTH3aIHsI 3HAHHUH 110
159 " https://m.eds00.ru/3d4007
TeMme "TOKHM B pa3IMyHbIX 23
cpenax" fa
O06o06mmeHne bu6moreka [IOK
160 | cucremaru3amnus 3HAHHUH 11O https://m.edsoo.ru/3b4c06
teme "MarnutHoe nose" ae
PesepBuelil ypok. O0001IEHNE
P P . bu6mmoreka [IOK
Y CHCTEeMAaTH3allus 3HaHUH 110
161 " https://m.edso0.ru/053e22
Teme "DIeKTpoMarHuTHas 48
UHAYKIUA" -
PesepBusblil ypok. O0001IEHNE
P P . bu6mmoreka [IOK
Y CHCTEeMAaTH3allis 3HaHUH 110
162 " https://m.edsoo.ru/d6310b
Teme "MexaHu4ecKue fd
KoJieOanus" _
PesepBusblii ypok. O00011I€HE
P P . bubmuoreka [JOK
Y CHCTEeMAaTH3allus 3HaHUH 110
163 " https://m.edsoo.ru/5e2bb8
TeMe "DJIeKTPOMarHUTHBIC ad
KoJieOaHus" o
164 PezepHblit ypok. O6o0mmenne bubnuorexa [IOK

U CHCTeMaTHu3alMs 3HaHUH I10

https://m.edsoo.ru/96a7a2



https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd

TeMe "MexaHuueckue u
AJIEKTPOMAarHUTHBIEC BOJTHBI"

dd

Pesepubriil ypok. O600mieHNE

bu6mmoreka [{OK

165 U CUCTEMaTHU3alus 3HaHUM 10 1 https://m.edsoo.ru/52ad16
teme "OnTuka" 03
PesepBHblil ypok. O600111€HNE bubnuoreka [IOK
166 | wu cucTemaTH3anys 3HAHUHI 110 1 https://m.edsoo.ru/5beclc
teme "OcuoBer CTO" 65
PesepBueblil ypok. O0001IEHNE
PBHBIT YP ‘ BuGmorexa LIOK
U CHCTEMAaTH3allus 3HaHUH 110
167 " 1 https://m.edsoo.ru/f7c59d
teme "KopnyckynspHo- 38
BOJIHOBOM nyanu3m" o
PesepBubIil ypok. O600mmeHne bubnuoreka [IOK
168 | wu cucremaTuzanus 3HAHUHN 1O 1 https://m.edsoo.ru/1f5116
teme "®usnka atoma" 54
PesepBuelii ypok. O0001IEHNE
P P . bu6moreka [IOK
Y CHCTEeMAaTH3allus 3HaHUH 110
169 " 1 https://m.edso0.ru/905c5¢c
Teme "du3rKa aTOMHOTO sApa &0
Y 3JIEMEHTapHBIX YacTuIl" o
PesepBusblii ypok. O0001IEHIE
P P . bubmuoreka [JOK
Y CHCTEeMAaTH3allus 3HaHUH 110
170 " 1 https://m.edsoo.ru/2bffb94
TeMe "DIEeMEHTHI c
actpodu3uxu" B
OBHIEE KOJIMYECTBO YACOB
170 16

I10 ITPOTPAMME



https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
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