MUHUCTEPCTBO NPOCBELEHUS POCCUCKOM ®EJEPALIAUA

MBOY "COHI Ne 52"

PABOYAS IPOTPAMMA
(ID 4652372)

yueOHoro npeamera «®usuka. Yriay0JéHHbIH YPOBEHb)

st ooygaromuxcs 10 — 11 xmaccos

Kypran 2024



HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE CpeIHEro OoOIIero oO0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOKEHUU U TpeOOBaHUU K pe3ysibTaTaM OCBOCHUS
OCHOBHOM 00pazoBarenbHOI mporpammsbl, npenacraieHHbix B PI'OC COO, a
Takxke ¢ yu€ToM (enepanbHOi paboueil mporpaMmbl BociuTanusa U Konmenum
npenojaBaHus  ydyeOHoro mnpeaMera «®Puszmka» B 00pa3oBaTENbHBIX
opraumsaiusax  Poccuiickon — ®enepauuy,  peaM3yIOIIUX  OCHOBHBIC
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

[Iporpamma 1o ¢Qusuke omnpenenser o0sA3aTeNbHOE MPEAMETHOE
COJIEp’KaHHE, YCTAHABIMBAET PEKOMEHIYEMYIO MOCIEA0BATENBHOCTh U3YUYEHUS
TEM U pa3/esioB y4yeOHOro mpeamMera C Y4YETOM MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKH Yy4yeOHOTO TMpolecca, BO3PACTHBIX
ocobeHHoctell oOyyvatomuxcs. [Iporpamma no ¢usuke Aa€t npencTaBieHUE O
HEeJAX, COJEp)KaHUM, OOIIel CTpareruu OOy4EeHUs, BOCHUTAHUS U Pa3BUTHUS
oOydaromuxcs cpelcTBaMu ydyeOHoro npeamera «@Du3ukay Ha yriayoJEHHOM
YPOBHE.

N3yuenue kypca Qu3uku yriayOa€HHOTO YPOBHS IMO3BOJISIET peajn30BaTh
3aauyu Mpo¢eCcCUOHAIBHON OpPUEHTAIlMU, HAMpPaBIEHO Ha CO3JaHUE YCJIOBUU
JUISL TIPOSIBJIGHUSI CBOMX WHTEJUICKTYaJbHBIX W TBOPUYECKUX CIIOCOOHOCTEM
KOKJIBIM  OOYy4arolmMMCsl, KOTOpPbI€ HEOOXOIUMBI Il  TPOJOKCHUS
oOpa3oBaHHs B OpraHM3alusx MpOoPEecCHOHAIBHOrO 00pa3oBaHus IO
Pa3IUYHBIM (QU3UKO-TEXHHUUYECCKUM U MHKCHEPHBIM CIIEIIUATBLHOCTSIM.

B mnporpamme mno ¢Qusuke omnpeaensoTcs IUIAHUPYEMbIE pe3yiIbTaThl
OCBOGHHS Kypca (U3MKM Ha YpOBHE CpeaHero ooOiero oOpa3oBaHUsA:
JUYHOCTHBIE, METanpeIMeTHbIe, NpeaMeTHble (Ha YriyOJEHHOM YpOBHE).
HayuyHo-meTomomornueckoii  OCHOBOM It pa3paOOTKu  TpeOOBaHMM K
JUYHOCTHBIM, METANpPEIMETHBIM U TPEIMETHBIM pe3yJbTaTaM 00ydarouiuxcs,
OCBOHUBIIMX MPOrpaMMy Mo (U3MKe Ha YPOBHE CPEAHETO OOIIEro o0pa3oBaHUs
Ha YIIIyOJIEHHOM YPOBHE, SBIISAETCS CUCTEMHO-IESATEILHOCTHBIN MOIXO/I.

[Iporpamma no gu3uke BKIIOYALT:

IUTAHUPYEMBIE PEe3yJIbTaThl OCBOCHHS Kypca (U3MKH Ha YIIIyOJIEHHOM
yYpOBHE, B TOM YHKCJIE TIPEIMETHBIE PE3yIbTaThI 10 T0/1aM 00yUYEHUS;

cozepkanue yuyeoHoro npeameta «Pusnka» Mo rojgaM o0ydeHusl.

[Iporpamma 1o ¢u3nKe HMEET NPUMEPHBIM XapaKTep U MOXKET OBITh
UCIIOJIb30BaHa YUUTENSIMHU (PU3UKU JJI COCTaBICHHUS CBOMX PA0OUYUX MPOTPaAMM.

[Iporpamma 1o ¢Gu3HKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY yUUTEICH
U TPEAOCTABISET BO3MOXKHOCTH [JIsl PEATU3aALMNU PA3TUUYHBIX METOIUYECKHUX
MOJIXOJIOB K TMPENojaBaHWI0 (HU3UKHU Ha YTrIyOJIEHHOM YPOBHE IMPH YCIOBHUH
cOoXpaHEeHHs 00s13aTeNIbHOM YacTU COAEPKaHUs Kypca.

®du3rka Kak Hayka O HamOoJsiee OOIMMX 3aKOHAX MPUPOJIbI, BHICTYMAs B
KauecTBe y4eOHOro MpeaMeTa B IIIKOJIC, BHOCHT CYIIECTBCHHBIH BKJAJ B
cucteMy 3HaHUW 00 okpyxawonem wupe. IlkonbHbBIM Kypc QuU3NKH —
CUCTEMOOOPA3YIOMMI  JUISI  €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEAMETOB,
MOCKOJIbKY (DU3MYECKUEe 3aKOHBI JIe)KaT B OCHOBE IMPOIECCOB U SIBICHUM,
M3y4aeMbIX XUMHEH, Omosioruei, pusmueckoil reorpadueii U acTpoOHOMHCH.
Hcnonp3oBanne M aKTHBHOE NpPUMEHEHHE (DU3UYECKUX 3HAHUW OMPEaeTniIo
xapaktep u OypHOE pa3BUTHE pPa3HOOOpA3HBIX TEXHOJNOTHH B cdepe
SHEPreTUKHU, TPAHCIIOPTA, OCBOCHUSI KOCMOCA, TIOJIYYeHHUSI HOBBIX MaTEPHUAJIOB C
3aJlaHHBIMU  CBOMCTBaMH. M3yuyeHue (U3MKKM BHOCUT OCHOBHOW BKJIaJ B
dbopMupOBaHUE €CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydaromierocsi, B



(¢opMHUpOBaHME YMEHUM TPUMEHATh HAy4YHBI METOJ TO3HAHUS IpHU
BBINIOJIHEHUH UMH Y4€OHBIX HCCIEOBaHUN.

B ocHOBy kypca (u3uku Ha YpOBHE CpeaHero oOiiero oOpa3oBaHUSs
MOJIOKEH PsJi HJEH, KOTOpble MOXHO paccMaTpuBaTh Kak MPUHLHUIBI €ro
ITOCTPOCHHUS.

Hoea uyenocmnocmu. B cOOTBETCTBUU C HEW KypC SIBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET
KaK BOMPOCHI KJIIACCUUECKOMW, TaK U COBPEMEHHOMN (PU3HKHU.

Hoea zenepanuzayuu. B cooTBeTCTBUM C HEW MaTepuasl Kypca (U3HKU
o0beUHEH BOKPYr ¢u3nueckux Teopuid. Benymmm B Kypce sBisercs
(opMUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pHUH, BEUIECTBE U
noJe.

Hoea cymanumapuzayuu. E€ peanuzanus MpeanoiaracT UCHOJb30BaHNE
I'YMaHUTapHOTO MOTEHIMada (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 UIMPOKMM KPYrOM TEXHUYECKUX U
TEXHOJOTUYECKUX MPUIIOKEHUM H3yUYEHHBIX Teopuil U 3akoHOB. [Ipum 3TOM
paccMaTpUBAalOTCS Ha YPOBHE OOIIMX TNPEICTABICHUH U COBPEMEHHBIC
TEXHUUYECKHUE YCTPOUCTBA, U TEXHOJOTUU.

Hoea 3xonocuzayuu peanusyercs MOCPEACTBOM BBEICHHUS DIIEMEHTOB
collepKaHMsl, TOCBSUIEHHBIX SKOJOTUYECKUM Tpo0ieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHHUKH U TEXHOJOTHM, a TaKKe OOCYXKIeHUs
npoOsieM  palMoHaJbHOTO  TMPUPOJOMNOJIB30BAaHUS U DKOJIOTMYECKOM
0€30MacHOCTH.

OcBoeHnue cojJiep>kaHusi MPOrpaMMbl MO (PU3UKE JTOHKHO OBITH TOCTPOSHO
Ha MPUHIHUIAX CUCTEMHO-AESATENBLHOCTHOTO noaxoaa. g Gu3uku peanusaus
ATUX TPUHIMIOB Oa3upyeTcss Ha HUCHOJb30BAHUH  CAMOCTOSITEIIBHOTO
HKCIIEPUMEHTA KaK MOCTOSHHO JEHCTBYIOMEro ¢akropa yuyeOHOro mpoiiecca.
Jlist yriiyOGn€HHOTO YpOBHSI — 3TO CHUCTEMAa CaMOCTOATEIHLHOTO YYEHHYECKOTO
AKCIIEPUMEHTA, BKJIIOYAIONIETO0 (POHTANBHBIE YYCHUYECKHUE OIBIThI TPH
M3Y4YEeHWHU HOBOI'O Marepuala, JabopaTopHble paOdOThl M pabOThI MPAKTHKyMa.
[Ipu »TOM BO3MOXHBI J[Ba criocoba peanu3anuu (PU3NYECKOro mpakThukyma. B
NIEPBOM CiIydae MPaKTUKyM MpoBojauTcs Jrbo B koHie 10 u 11 kmaccos, aubo
IIOCJIE€ TMEPBOTO M BTOPOTO TMOJYrOAWA B KaXKIOM M3 3THX KiaccoB. Bropoi
CIoco0 — 3TO MHTETpaIs padoT MPAKTUKYMa B CUCTEMY JabOpaTOPHBIX padoT,
KOTOpBIE IPOBOJATCSA B Mpouecce m3ydeHus pasnena (remsl). Ilpu atom mop
paboTamMu MpakTUKyMa MOHUMAETCs CaMOCTOSITENIbHOE HCCIIE0BaHUE, KOTOPOE
MPOBOJIUTCS MO PYKOBOJACTBY CBEPHYTOr0, 0000IMIEHHOrO BHJIa O€3 MOIIaroBoi
MHCTPYKIIUH.

B nmporpamme mno ¢usnke cucteMa Y4YEHMUYECKOTO HKCIEPUMEHTA,
1a00paTOpHBIX padOT U MPAKTUKyMa MpeACTaBiIeHa €UHbIM nepeuneM. Brioop
TEMATUKHU JJIS 3TUX BHJIOB YUEHUUECKUX MPAKTUYECKUX PAOOT OCYIECTBISAETCS
y4acCTHUKaMU 00pa30BaTEIbHOIO Ipollecca MCXOAid U3  OCOOEHHOCTEH
MOYPOYHOI'O TJIAaHUPOBAaHUS W OCHalleHus kaOuHeTa ¢usuku. [Ipum sTOM
o0ecreunBaeTcsl OBIAJICHUE OOYUYaAIOUTUMUCS YMEHUSIMH MPOBOJUTH MPSIMbIE U
KOCBEHHBIE M3MEpEHUs, UCCIECIOBaHMs 3aBUCUMOCTEH (PU3NUYECKUX BEITUUYHH U
ITIOCTAHOBKY OIBITOB 110 IPOBEPKE MPEIOKEHHBIX TUIOTE3.

bonbinoe BHUMaHHE YAENSETCS PEIIEHUI0 PAacYETHBIX M KAaueCTBEHHBIX
3aznad. [Ipu aTOM A1 pacu€THBIX 3a7a4 NPUOPUTETOM SIBJIIFOTCS 3a/1a4 C SIBHO



3aJIaHHOM W HEABHO 3aJaHHOM (PU3MYECKON MOJENbI0, TO3BOJISIIONINE
MPUMEHATh W3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfeia
Kypca, TaK ¥ WHTETpUPYs] NPUMEHEHWE 3HAHWW W3 pas3HbIX pas3nenoB. Jlms
KaueCTBEHHBIX 3amaqy IPHOPUTETOM SIBIISTFOTCS 3aJTaHUS Ha
o0BsICHeHHE/TIpeICKa3aHNe TMPOTEKaHU (PU3MUYECKUX SIBICHUH W TPOIECCOB B
OKpY’Karolen Xu3Hu, TpeOyrolue Bpioopa GU3NIECKON MOJIeNH AJIsl CUTyalluu
MIPaKTUKO-OPUECHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpedoBanusimu PI'OC COO Kk wmaTepuansbHO-
TEXHUYECKOMY OOECIEeUeHUI0 YueOHOTo mpolecca Kypc (U3UKH YrIyOJaEHHOTO
YpOBHS Ha YPOBHE CPEAHETO O0O0IIero oOpa3oBaHMs JOJDKEH H3ydaThCs B
yCJIOBHUSX TMPEIMETHOro KaOuHera. B kabuHeTe QU3NKUA JOKHO OBITH
HEoOXoauMoe JabopaTopHOE OOOpYAOBaHUE JJIS BBIMIOJHEHHS YKa3aHHBIX B
nporpaMme 1o (U3MKe YYCHHUECKHX OTBITOB, J1a0OPaTOPHBIX pPabOT M padoT
NPAaKTUKyMa, a TaKXKe JJEMOHCTPAIMOHHOE 000pYyI0BaHHE.

JlemoHCTpanmoHHoe oOopynoBaHue QGopMupyeTcss B COOTBETCTBHHM C
NPUHIIMIIOM MWHHAMAJIBHOM JTOCTATOYHOCTH W 00ECIeYUBACT TIOCTAHOBKY
NEPEUNCICHHBIX B MporpaMMe MO (U3MKE KIIOUEBBIX JIEMOHCTPALMHA IS
UCCIICIOBAHUS M3y4YaeMbIX SBJICHHUW MW TMPOIECCOB, OSMIMUPUYCCKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, HX TEXHUYECKUX MTPUMEHEHUH.

JlabopatopHOoe 00OpyIOBaHHE I YYECHUYCCKUX IPAKTHUYCCKUX pPadoT
dbopMHpYyETCS B BHJIC TEMAaTHYECKUX KOMILICKTOB U 00€CIIEYnBaeTCs B pacyére
OJIHOTO KOMIUIGKTa Ha JBYX OOyYaroIMXCsA. TeMaTHYeCKHE KOMIUICKTHI
1a00paTOpHOTrO 00OPYIOBAHUS JIOJDKHBI OBITH MOCTPOCHBI HAa KOMIUICKCHOM
UCIIOJIb30BAaHUH aHAJIOTOBBIX U IU(MPOBBIX MTPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

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

dbopMupoBaHUE HHTEpeca W CTpEeMJICHUS OOYyYaroIMXCA K HaydYHOMY
U3YYCHHUIO TMPUPOJbI, Pa3BUTUE UX HWHTEJUIEKTYyaJIbHBIX M  TBOPUYECKHUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUM O HAYYHOM METOJI€ TIO3HAHUS U (HOPMUPOBAHUE
UCCJIEI0BATEIHCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBICHUSIM;

dbopMHUpOBaHME HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa W3YYCHUS
OCHOB CTPOCHHMSI MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHUE YMEHHMH OOBACHITH SBJICHHUS C HCIOJb30BaHUEM
(bu3MUeCcKNX 3HAHUN ¥ HAYYHBIX JOKA3aTEIbCTB;

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

pa3BUTHE  TPEJCTABICHHWH O  BO3MOXHBIX  cdepax  Oymymiei
npoecCHOHanbHON EeSITETbHOCTH, CBSI3aHHBIX C (DU3MKOM, MOATOTOBKA K
JanbHEUIIeMy OOYIeHHIO B TOM HAMpPaBIICHUU.

JlocTkeHune ITUX 1efiei 00ecrieunBaeTCsl PEIICHUEM CIIEAYIOMNX 3a/1a4 B
mpoliecce U3ydeHust Kypca GU3MKU Ha YPOBHE CPEIHETO 0OIIeTo 00pa3oBaHus:

npuoOpeTeHne  CUCTeMbl  3HAaHMK 00  o0mux  usmyeckux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUAX, BKIIOYAs MEXaHUKY, MOJEKYISIPHYIO
GU3HKY, STEKTPOIUNHAMUKY, KBAHTOBYIO (PM3HUKY U SJIEMEHTHI acTpO()H3nKH;

dbopMHupOBaHUE YMEHHMA TPUMEHSATH TEOPETUUYECKHE 3HAHUS IS
00BsicHeHNS (M3UYECKUX SIBICHUA B MPUPOJE U JJISl MIPUHSATHUS MPAKTUUECKUX
pEIICHU B MOBCETHEBHOW KU3HU,

OCBOCHHE CIIOCOOOB pEIICHWs] PA3MMYHBIX 3aJad C SBHO 3aJlaHHOMN
¢duznueckor MOIEINbIO, 3aa4, MOAPa3yMEBAIONINX CAMOCTOSTEIIHFHOE CO3/IaHNe



(¢u3znueckoil MojJenau, aJeKBATHOM YCIOBMSM 3aJaud, B TOM YHCIE 3aJad
MHXEHEPHOI'O XapaKTepa;

MOHUMaHNEe (PU3UYECKUX OCHOB M MPHUHIIUIOB JEHCTBUS TEXHHUUECKHX
YCTPOMCTB M TEXHOJOTMYECKUX MPOIECCOB, UX BIMSIHUS Ha OKPYKAIOIIYIO
cpeny;

OBJIaJICHUE METOJIaMU CaMOCTOATEJIBbHOTO IUIAHUPOBAHUS U TMPOBEACHUS
(¢u3MUeCcKUX OHKCIEPUMEHTOB, aHalu3a W UHTEpIpeTauuud HHPOpPMaLHH,
OTpeJIENIeHHs] TOCTOBEPHOCTHU MOJYYEHHOT'O pe3yibTaTa;

CO37laHUE YCIOBUM ISl pa3BUTUSL YMEHUN MPOEKTHO-HCCIEI0BATENbCKOM,
TBOPYECKOM JAEATEIBHOCTH,

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

B cootBerctBun ¢ TtpedoBanusiMu PI'OC COO yrayOGnéHHBIA ypOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®Pu3uka» Ha YpPOBHE CpEIHEro OOULIEro
oOpa3oBaHus BbIOMpaeTCs O0YyYaloMMUCS, IJIAHUPYIOIIMMU MPOJOJIKEHUE
o0pa3oBaHus M0 CHEUANTBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPHIIS.

Ha wusyuenue ¢usuku (yrinyOn€HHBIA YpOBEHb) Ha YpPOBHE CPEIHEro
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 1o (u3MKe MepedyeHb Ja0OpaTOPHBIX WU
NPAKTUYECKUX pabOT SBISETCS PEKOMEHJIOBAaHHBIM, YUWUTENh JI€JAeT BBIOOP
NPOBEJICHUS JIa0OPATOPHBIX PabOT M OMBITOB € YYETOM HHIWBUIYAIBHBIX
ocoOeHHOCTEN 00y4arommxcs.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®uzuka — ¢yHAaMeHTalIbHAs Hayka o mnpupone. Hayunwlii merton
MMO3HAHUS U METOIbI UCCIICTOBAHUS (DU3NUECKUX SIBJICHUU.

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

Cnoco0bl u3MepeHus: (pu3nueckux BeIUYUH (aHAJOTOBbIE W LHU(POBHIC
U3MEPUTENILHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[TorpemHnoct wu3MepeHuit  (U3MYECKUX BeTWYUH (aOCONIOTHAsT U
OTHOCHUTEIIbHA ).

MopaenupoBanue (GU3UMYECKUX SBICHUM W TPOIECCOB (MaTtepuajbHas
TOYKa, aOCOJIFOTHO TBEPAOE TENO, HjeanbHas >XUIKOCTh, WJICAIBbHBIA Tras,
ToueuHbIN 3apsin). ['unoreza. duznueckuit 3aK0H, TPAHUIIBI €T0 TPUMEHUMOCTH.
dusznyeckas TeOpus.

Ponws u Mecto duszuku B popMUPOBAaHUU COBPEMEHHON HAy4YHOW KapTHUHBI
MHUpPA, B TPAKTUYECKOUN JAEATEIBHOCTH JIOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

MN3Mepenune cuiabl TOKa U HANPSKEHUS B ILIEMU TMOCTOSHHOTO TOKAa MPH
MTOMOIIIM aHAJIOTOBBIX U U(PPOBBIX U3MEPUTEITLHBIX MPUOOPOB.

3HaKOMCTBO ¢ 1u(ppoBoi maboparopueit o pusuke. [Ipumepsr uzmMmepeHus
¢u3MUecKrX BETUYNH MPU MTOMOIIY KOMITbIOTEPHBIX TaTYUKOB.

Pa3zpnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBukeHue. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKECHHUS.
Cucrema otcuéra.

[Ipsimast m oOpaTHas 3a/1a4yu MEXaHHUKHU.

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

[lepemenienrie, CKOpOCTh (CpEHSISI CKOPOCTb, MTHOBEHHAs] CKOPOCTh) U
YCKOPEHUE MAaTEepUaIbHOW TOYKH, UX MPOEKIUU HA OCU CUCTEMBI KOOpPJIHMHAT.
Ciio)xeHue nepeMenieHu U CJI0KEHUE CKOPOCTEH.

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

CBoOomHoe majeHne. Y CKopeHrue cBoOOIHOTO MmajeHus. [[BikeHne Tena,
OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY. 3aBHCHUMOCTh KOOPAHMHAT, CKOPOCTH U
YCKOPEHHsI MaTepUaIbHOM TOYKH OT BPEMEHU U UX TpaduKu.

KpuBonuneinnoe nBuxeHue. JIBH)KEHHME MATEpUAIIBHOM TOYKH IO
OKPYXHOCTH. YTJOBas W JMHEHHas CKOpocTh. [leproa m wactora oOparieHus.
LentpocTpemutenbHoe (HOPMAJIbHOE), KacaTeabHOE (TAaHTECHIMAIbHOE) U
MOJIHOE YCKOPEHUE MATEPUATBHOU TOUYKHU.

TexHnueckne yCTpPOMCTBA M TEXHOJIOTHMYECKUE IPOLECCHL: CIHUIOMETD,
JIBWKEHHE CHApsOB, LIEMHbIE, IIeCTepEHYATHIE W PEMEHHBIE Nepeaayd,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpauuu.

Mopenb CHUCTEMBI oTcuéra, WJLTIOCTpaus KMHEMATUYECKUX
XapaKTEPUCTHUK JIBUKCHUS.

Cnoco0bI ucciaea0oBaHus IBHXKCHUH.



NnnrocTpauust mnOpenenbHOrO IMEepexoJa W U3MEPEHHE MIHOBEHHOM
CKOpOCTH.

[IpeoOpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM 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 MMYyTEW, TPACKTOPHM, CKOPOCTEN IBHKEHHUSI OJHOTO M TOTO K€
T€la B pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3yyeHne HEpaBHOMEPHOTO JBMXKEHHUSI C  LEJIbI0  ONpEICICHUS
MTHOBEHHOM CKOPOCTH.

N3mepenne yCKOpeHUss TpU  MOPSIMOJMHEMHOM  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 paBWKeHUsI Tela, OPOIIEHHOrO TOpU3OHTaNbHO. IIpoBepka
TUIIOTE3bl O MOPSIMOM MPOMOPIMOHAIIBHON 3aBUCUMOCTH MEXIY JabHOCTHIO
noJIETa U HAYAJIbHOM CKOPOCTBIO TeJa.

N3ydenne nBUXKEHHS Tela MO OKPYXHOCTH C MOCTOSSHHOM MO MOAYJIIO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.

[TepBbiii 3akoH Hprorona. MHepumanbHbie cUcTeMbl OTCuéTa. [IpmHIUI
OTHOCHUTEJIBHOCTH [Manunes. HeunepunanbHeie CUCTEMBI oTcuéra
(ompenenenue, MPUMEPHI).

Macca tena. Cuna. [IlpuHimn cynepno3uiuuu CHil.

Bropoit 3akon HeroTOHA 1151 MaTEpUAIIBHOU TOYKH.

Tperuit 3akoH HeroTOHA 1151 MaTEpUATBHBIX TOYECK.

3aKOH BCEMHUPHOrO TITOTEHHS. OKBUBAJIEHTHOCTh TPAaBUTALMOHHON U
WHEPTHOU MacCCHI.

Cuna tsKecTu. 3aBUCUMOCTh YCKOPEHUSI CBOOOTHOTO TAJICHUSI OT BBHICOTHI
HaJ] TIOBEPXHOCTHIO TUIAHETHI M OT Teorpau4eckol MmUpOTHl. JIBHKeHue
HEOECHBIX Tel W MX CIyTHUKOB. 3akoHbl Kermepa. I[lepBas kocmmueckas
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
KUJIKOCTHU WJIY ra3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO JABHUKECHUS.

Hasnenue. ['mapocratuueckoe napieHue. Cuna Apxumesna.

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

Jemoncmpauuu.

HaGnronenne pABukeHHsT Ted B HMHEPIHUATBHBIX M HEWHEPUUATBHBIX
CUCTEMAX OTCYETA.

[TpyHIMIT OTHOCUTEIBHOCTH.



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

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

PaBeHCTBO cWJl, BO3HUKAIOUIMX B PE3YJITATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace 1no B3auMOAEHUCTBHUIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U MAJCHUH.

[lenTpoOeKHBIE 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 HE3aBUCHUMOCTH BPEMEHM JIBI)KCHUSI Opycka IO
HAKJIOHHOM IJIOCKOCTHU Ha 3aJJaHHOE PACCTOSIHUE OT €T0 MACCHI.

HccnenoBanne 3aBUCUMOCTU CUJT YIIPYTOCTH, BOZHUKAIOIIUX B MPYKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMaIium.

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

N3mepenune  koadduimeHta  TpeHUs MO  BEJIMYUHE  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 TBEpHOoE Teno. [locTynarensHoe U BpalaTebHOE TBUKEHUE
TBEPAOTO Teia. MOMEHT CUJIbI OTHOCUTEIBHO OCH BpalleHus. Ilnedo cumsl.
CnoxeHue cuil, IPpUIOKEHHBIX K TBEpIOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBust paBHOBECUS TBEPIOTO TENA.

YcroitunBoe, HeyCTOHYMBOE, 0€3pa3IMUHOE PABHOBECHE.

TexHU4YecKne yCTPOMCTBA M TEXHOJIOTUYECKHE TMPOILECCHl: KPOHIITENH,
CTPOUTEIbHBIN KpaH, pelIETYaThIE KOHCTPYKIIUH.

Jemoncmpauuu.

YcoBus paBHOBECHS.

Bunbr paBHOBECHS.

Yuenuueckuii skcnepumenm, 1a60pamopnsie pabomusl, RPAKMUKym.

HccnenoBanne yciioBUM paBHOBECUS TBEPAOTO TeJlda, UMEKOLIEr0 OCh
BpAILICHUS.

KoHncTpynpoBaHne KpOHIITENHOB U pACUYET CUJI YIIPYTOCTH.

N3ydenne ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOIIETO TUIOMIAAb OTIOPHL.

Tema 4. 3axonbl cOXpaneHUus 6 Mexanuke.

NMmnynsc mMaTepuanbHOM TOYKH, CUCTEMBbl MAaT€pHUalIbHBIX TOYeK. LleHTp
MAacC CHCTEMBI MaTEPUAIBHBIX TOUEK. Teopema 0 JBMKEHUHU LIEHTPa Macc.

NMnynbc CHIIBI 1 UI3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktnBHOE 1BHXKEHUE.

MomMeHT nMnyiibca MaTepuaibHON TOuku. [IpencraBinenre o coxpaHeHUH
MOMEHTa UMITYJIbCA B IIEHTPAIbHBIX MOJISAX.

Pabora cuiabl Ha MaJloM M Ha KOHEYHOM mepeMernieHuu. ['padudeckoe
MpeACTaBIeHUE PaOOThl CUIIBI.



MOIIHOCTb CUJIBI.

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

[ToreHnmanbHble W HEMOTCHUMAIbHBIE CHIIbL. llOTEHIIManbHAs SHEPruUsl.
[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). BTopas xocmuueckasi cKOpoCTb. TpeThs KOCMUYECKas
CKOPOCTb.

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

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHyun 11 UACATbHOM KUJKOCTH KAaK CIIEACTBUE 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 Teja Mpu COBEPIICHUH PabOTHI.

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

CoxpaHeHue 3Hepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenune nmnyiibca Teia o TOpMO3HOMY ITyTH.

N3mepenue cuibl TATH, CKOPOCTH MOJEIH 3JIEKTPOMOOWISI ¥ MOUTHOCTU
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEJNa C UMITYJILCOM CHUJIBL.

HccnenoBanne cOXpaHeHUsI UMITYJIbCA IPU YIPYTOM B3aUMOJICVCTBUMU.

N3mepeHre KWHETUYECKOW SHEPTUM TEJIa IO TOPMO3HOMY Iy TH.

CpaBHeHHE HM3MEHEHHUs MOTEHIUAIBHON HSHEPTrUU TMPYKHUHBI ¢ paboTOM
CHUJIbI TPEHUS.

Omnpenenenue pabOThl CUIIBI TPEHUS TIPH JBIXKEHUU TeJla MO HAKIOHHON
IJIOCKOCTH.

Pa3znen 3. MouiekyasipHasi pU3MKa ¥ TEPMOJAMHAMHKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOI Meopu.

OcHOBHbIE TOJIOKEHUSI MOJIEKyJIspHO-KMHeTnuecko teopun (MKT), ux
ombiTHOe oOocHOBanue. Juddysusa. bpoyHoBckoe mBmkeHue. XapaxTep
JNBW)KEHUS W B3aUMOJECMCTBHUS 4YacTHI] BewlecrBa. Mojaenu CTpOeHMs Ta3o0B,
KHUJIKOCTEH M TBEPABIX TET M OOBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHX
Mozenei. Macca u pasmepsl Moiiekyl (aromoB). KonmuecTBo BeliecTsa.
[TocTostHHas ABoraapo.

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

Mogenp wuAcanpHOr0 Tra3a B  MOJIEKYJSPHO-KHMHETUYECKOM TEOPHH:
YaCTHUIIBI Fa3a JIBUXKYTCS XaOTUYECKU U HE B3aUMOJEHUCTBYIOT IPYT C APYTOM.

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



B HJCAJbHOM Tra3e C IOCTOSHHBIM KOJIMYECTBOM BemiecTBa. I 'paduueckoe
MIpEICTaBIIEHNE U30IPOILIECCOB: U30TEPMa, H30X0pa, n300apa.

CBsa3p  MeXAy [JaBICHHEM M CPEIHEHM KHHETHYECKOM DHEPrueu
MOCTYNATEIBbHOTO TEIMJIOBOrO JABM)KEHHUS MOJIEKYJI MJI€aJbHOrO ra3a (OCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETHUECKOW TEOPUH UIE€ATBHOTO rasa).

CBs3p aOCONIOTHOM TeMmeparypbl TEPMOAMHAMUYECKON CHCTEMBI CO
CpeaHEeW KUHETUYECKOM DHEpPruey NOCTYIATEIbHOTO TEIUIOBOIO JIBUKEHUS €€
YacTHUL.

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

Jemoncmpayuu.

Mopenu ABUKEHNS YaCTHL] BELIECTBA.

Mopenb 6pOyHOBCKOTO IBHKEHHUS.

Buneoponuk ¢ 3anuchbio peasibHOro OpOYHOBCKOTO ABUKEHUSI.

Huddy3us xxuakocTe.

Mopnens onbita HTepHa.

[IputsxeHne MONEKyJI.

Mopenu KpucTajuIM4ecKuX PemETOK.

HaGmonenue u uccnegoBaHne U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne mnpouecca yCTAaHOBJIEHUS TEIUIOBOIO PABHOBECUS IIPU
TEIUI00OMEHE MEX]1y ropsiueid U XOJ0IHON BOJOM.

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

N3ydenne n30XopHOro rnporecca.

N3yuyenue nzobapHoro mpoiecca.

[IpoBepka ypaBHEHHUsI COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mauwiunol.

Tepmonunamuueckas (TJl) cucrema. 3amaHue BHEUIHUX YCIOBUH s
TEPMOJUHAMUYECKOW CHUCTEMbl. DBHEIIHME W BHYTPEHHUE IapameTphl.
[TapameTpbl TEpMOJIMHAMHUYECKOW CHUCTEMBI KaK CpPEIHUE 3HAUYCHUS BEJIUYMH,
ONMUCHIBAIOIINX €€ COCTOSIHNE HA MUKPOCKOIIMYECKOM YPOBHE.

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

Mogenp uaeanbHOr0 ra3a B TEPMOJUHAMUKE — CUCTEMa YPaBHEHUM:
ypaBHeHHE MenneneeBa—KitanepoHa U BEIPAKEHUE IS BHYTPEHHEW SHEPTUU.
VYcioBuss NPUMEHMMOCTH OTOM MOJENIH: HU3KAas KOHIEHTpAlUUs YacTHIl,
BBICOKME TEMIIEPATYpHI. BripaxkeHue 111 BHYTPEHHEW YHEPIUU OJJHOATOMHOIO
WJICAIBHOTO Tra3a.

KBazucratnueckue nu HeCTaTUUECKHUE TTPOLIECCHI.

OnemenTtapHas pabora B TepMoAMHAMHKE. BeruncieHue paboThl TIO
rpaduky mporecca Ha pV-auarpaMmme.

Tennonepenaya Kak cnoco0 M3MEHEHUS  BHYTPEHHEH  DHEPTrHUH
TEPMOJAMHAMUYECKOM cuctemMbl 0e3 coBepuieHuss pabotel. KonBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KommuecTtBo Temnorel. TemnoéMkocTs Tenma. YaenbHas W MOJSpHas
TEIUTIOEMKOCTH BENIECTBA. YpaBHEHUE Maiiepa. YaenbHas TEIIOTa CropaHus
ToruinBa. Pacu€r konumyecTBa TEIIOTH Npu Temionepenade. llonstue 00
aarabaTHOM IIpoIiecce.



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

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

Bropoli 3akOH TEpMOAMHAMHUKM U1 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 3Hauenne KII. Huxn Kapno.

DKOJIOTUYECKHE  ACMEKThl  MCIOJIB30BAHUS  TEIUIOBBIX  JIBUTATEIICH.
TennoBoe 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuueckne yCTpOMCTBA M TEXHOJOTHMUYECKUE MPOIECCHI: XOJIOJUIbHUK,
KOHJUIIUOHEP, NU3EIbHBIA U KapOWOpAaTOPHBIN JIBUTATENId, TapoBas TypOWHA,
MOJIyYCHUE CBEPXHU3KUX TEMIEpaTyp, YTWIM3ALMS «TEIJIOBBIX» OTXOJIOB C
UCITOJIb30BAaHUEM TETUIOBOTO HAacoca, YTWIH3AlUs OMOOPTraHWYECKOro TOIIMBA
JUTSL BBIPAOOTKH «TETUIOBOWY U DJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue teMnepaTypbl Ipu aauadaTUYECKOM PaCIIUPEHUU.

Bosnyminoe orauso.

CpaBHeHME yACIBHBIX TEINIOEMKOCTEHN BEILIECTB.

Cnioco0bl U13MEHEHUS BHYTPEHHEH YHEPTUH.

Hccnenosanue annabaTHOTO Mpolecca.

KomnbroTepHble MOJENN TEMIOBBIX JBUTATEIIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue yaenbHON TeMIOEMKOCTH.

HccnenoBanue npouecca OCThIBAaHUS BELIECTBA.

HccnenoBanue annabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBSI3U 3HEPTUU MEXKMOJIEKYJIAPHOTO B3aUMOJAECHCTBUS U
TEMIIEPATYPbl KUMICHUS )KUIKOCTEN.

Tema 3. Acpecamnuie cocmoanusa eeuwiecmea. Dazoevie nepexoowl.

[TapooOpaszoBanne u KoHaeHcanus. Mcnapenue u kurmeHue. Y aelbHas
TEIJI0Ta 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 cxkarme. Crupur. 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 MEpexoaax.

VYpaBHeHHE TENIOBOrO OanaHca.



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

TexHuuecknue yCTpOHMCTBA W TEXHOJOTMYECKUE TMPOLECCHI: KHUIKHE
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.

Mojienii HEHBIOTOHOBCKOM JKUJIKOCTH.

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 koddPuiimeHTa NoOBEpXHOCTHOTO HATSHKEHHUS.

N3mepenue monyns FOHra.

UccnenoBanne 3aBucuUMOCTH Jedopmaiil  pe3uHOBOro obpasia oT
IPWIOKEHHOW K HEMY CHUJIBL.

Paznen 4. JinekTpoauHaMHUKa.

Tema 1. dnekmpuueckoe nosne.

DnekTpu3auus Tea U €€ MpOsIBICHUs. DIeKTpuueckuid 3apsa. JlBa Buaa
ANEKTPUUYECKUX 3apsAoB. [IpOBOJHMKH, IHUAJIEKTPUKA M TOJYNPOBOIHUKH.
DNeMEHTApHbI SJIEKTPUYECKU 3apsl. 3aKOH COXPAaHEHUS SJIEKTPHUYECKOIO
3apsaa.

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

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

Hampsix€aHocts  snextpudeckoro mois. [lpoOuwii 3apsan. Jluaum
HaIpsHKEHHOCTH 3JIEKTPUUECKOTO 1osl. OJHOPOIHOE ANEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO NoIs. Pa3HOCTH MOTEHIIMATIOB U
HanpspkeHue. [loTteHunanbHas 3HeEprust 3apsjaa B JIEKTPOCTATUYECKOM MOJIE.
[loTeHuman »smaekTpocTatudyeckoro moiig. CBsA3b HANPSHKEHHOCTH TMOJS U
Pa3HOCTH MOTEHIMAIOB AJISI JIEKTPOCTATUYECKOTO MO (KaK OAHOPOJHOTO, TaK
1 HEOJTHOPOJHOTO).

[IprHIMI CynepnO3ULY STEKTPUUYECKUX TTOJIEH.

[lone Toueunoro 3apsina. Ilone paBHOMEepHO 3apsikeHHOUN cdepsl. [lone
PaBHOMEPHO 3apsDKEHHOrO 10 00bEMy miapa. lloge paBHOMEPHO 3apsKCHHOH
OCCKOHEYHOW IUIOCKOCTH. KapTWHBI JMHMK HANpsDKEHHOCTH STHX MOJCH u
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

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

JIMANEeKTpUKM B JJIEKTPOCTATHYECKOM  moJie.  J(uanexkrpruueckas
MPOHUILIAEMOCTH BEUIECTBA.



Konnmencatop.  ONEeKTpOEMKOCTb  KOHJEHCATOpA.  DIIEKTPOEMKOCTH
IJIOCKOTO KOHJIEHCATOPa.

[TapannenbHoe  coenuHeHue  KoHaeHcatopoB.  IlocienoBaTenbHOE
COEIMHEHUE KOHAEHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsyKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUYECKOM IT0JIE.

TexXHUYecKne yCTpOMCTBA U TEXHOJOTMYECKUE IPOLIECCHI: JIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATUUECKasl 3allUTa, 3a3€MJICHHE SJIEKTPONPUOOPOB,
KOHJIeHCaTophl, reneparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DJIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TOJIE JBYX 3apsIAKEHHBIX IIACTHH.

Mogens asekTpoctatudeckoro reueparopa (Bau ne ['paada).

[TpoBOTHUKH B 3JEKTPUUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

YCTpOMCTBO W JAEHUCTBUE KOHJEHCATOPAa NOCTOSHHOW W TEPEMEHHOU
€MKOCTH.

3aBUCUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHCATOpa OT IUIOIagu
IJIACTUH, PACCTOSIHUS MEXKIAY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus MEKTPUUYECKOTO MO 3apsKEHHOTO KOHAEHCATOpa.

3apska U pa3psiika KOHJIEHcaTopa 4Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

OueHka cui B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

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

N3ydeHne npoTekaHus TOKa B LEIMH, COAEpKAIEel KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEH[UAJIOB (HanpspHKEeHUs ) npu
MIOCJIEIOBATEIIBHOM COEIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsiaa KOHAEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Ilocmoannstii I1eKmpuiecKuii mok.

Cuna Toka. ITocTOsIHHBIN TOK.

VYcnoBuss  CylIECTBOBaHUSL ~ MOCTOSIHHOTO — AJIEKTPUYECKOIO  TOKAa.
Ucrounuku Toka. Hanpsixenne U u 3/1C &.

3akon OMa [ yyacTKa Lemu.

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

[TocnenoBarenpHOE, napajjieIbHOE, CMEIIaHHOE COEMHECHUE
MMPOBOAHUKOB. Pacuér pa3BeTBIEHHBIX JieKTpuueckux ueneu. IlpaBuna
Kupxroda.

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

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

OJIC u BHyTpeHHEE COMNPOTHBICHHE HCTOYHHUKA TOKa. 3akoH Oma s
MOJHON (3aMKHYTOM) AJEKTPUYECKOW Ienud. MOIIHOCTh HMCTOYHMKA TOKAa.
KopoTkoe 3ambikanue.

Konpaencarop B 1ienu nocTostHHOrO TOKA.

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

Jemoncmpauuu.



N3mepenue cuibl TOKa U HAMPSKEHMUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPsDKEHHS ISl PE3UCTOPA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

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

HccnenoBanuve 3aBUCUMOCTH CHJIBI TOKa OT COINPOTHUBICHUS MpHU
MTOCTOSTHHOM HaIpsHKeHUH.

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

CnocoObl coenMHeHHsI ICTOYHUKOB Toka, DJIC Gartapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXKIY IMOJIIOCAMU HMCTOYHHUKA
TOKa OT CUJIbI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npakmukKym.

HccnenoBanne cMEIIaHHOTO COETMHEHUSI PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIEHUS TPOBOIHUKOB.

UccnenoBanne 3aBUCMMOCTH CWJIBI TOKa OT HAMPSDKCHUS 711 JIAMIIBI
HaKaJIUBaHUS.

VYBenuueHnue npeaena u3MepeHus: amnepmerpa (BoJIbTMETPa).

N3mepenue DJC 1 BHYTpEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

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

HccnenoBanue pa3HOCTH MMOTEHIMATIOB MEXIY IMOJIIOCAMU HMCTOYHHUKA
TOKa OT CHJIbI TOKA B LICTIH.

HccnenoBanre 3aBUCHMOCTH TOJIE3HOM MOIIHOCTH MCTOYHUKA TOKA OT
CHUJIBI TOKA.

Tema 3. Toku ¢ paznuunsix cpeoax.

DneKTpuyecKkass MPOBOJUMOCTb PA3JIWYHBIX BELIECTB. JIEKTPOHHAS
IPOBOJIUMOCTH TBEPIBIX METAJJIOB. 3aBUCUMOCTb COIIPOTUBJIEHUSI METAJIIIOB 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 JJIEKTPOJIUTAX. DIECKTPOJIUTAYUECKAS TUCCOLUALIMS.
OnexTponu3. 3akoHbl Dapajest A1 AIEKTPOIU3a.

DJIEKTpUUECKUM TOK B ra3zax. CamMOCTOSTENIbHBIN U HECAMOCTOSITEIbHbIN
pa3psna. PaznuyHble TUIIBI CAMOCTOSTENILHOTO paspsaaa. Monuus. [tazma.

TexHuueckne ycTpoMCTBa U MPAKTUYECKOE MPUMEHEHUE: Ta30pa3psiaHbIe
JaMIIbI, 3JEKTPOHHO-Iy4YeBas TPyOKa, MOIYIMPOBOJHUKOBBIE MPHOOPHI: IHO/,
TPaH3UCTOp, (OTOMMOA, CBETOAMOJ, TadbBaHWKA, padUHUpPOBAHUE MEMH,
BBITIJIABKA aJTIOMUHUS, SJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCHUMOCTH COMPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[TpoBOAMMOCTB ANEKTPOIUTOB.

3akoHbI 5ekTpoinsza Papazes.

HckpoBoii pa3psi U NpOBOJAMMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJIOB U MOJIYITPOBOJHUKOB.

OIHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

Habnronenue anextposusa.

N3mepenue 3apsiia 0THOBAIEHTHOI'O HOHA.



HccnenoBanve 3aBUCUMOCTH  CONPOTHBIECHHUS  TEPMOpE3HCTOpa  OT
TEMIIEPaTYPBhl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU JUOJIA.

Du3HYeCKUl NPAKTHKYM.

CnocoObl  u3MepeHuss (U3MYECKUX BEJIMYMH C  HCIOJIb30BAaHUEM
aHAJOTOBBIX M UU(POBBIX HU3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX
JATYUKOBBIX CcHUCTEM. AOCOJIOTHBIE W  OTHOCHUTENbHBIE IOIPELIHOCTH
n3MepeHuid pusndyeckux BeanunH. OLEeHKa TpaHull TOTrPEIIHOCTEH.

IIpoBeneHue KOCBEHHBIX M3MEPEHUM, HCCIECNOBAaHUNM 3aBUCUMOCTEU
(¢u3nuecKuX BEIMYMH, MPOBEPKA MPEAJIOKEHHBIX Tunore3 (BbIOOp U3 padoT,
ONMMCAHHBIX B TEMAaTHMYECKUX pazfenax «YUYeHHYECKHH SKCIEepHUMEHT,
nabopaTopHbIe padOThI, MPAKTUKYM)).

MexnpeaMeTHbIe CBA3H.

N3yuenue «kypca ¢usuku yrayonénHoro ypoBHs B 10 kiacce
OCYIIECTBIISIETCSI C Y4YETOM COJEpXKATENIbHBIX MEXIPEIMETHBIX CBs3eld 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, HAOM0JEeHNEe, HKCIEPUMEHT, MOJIETUPOBAHUE,
MOJIeNIb, U3MEpPEHHUE, MOTPEUTHOCTH HU3MEPEHUM, HU3MEPUTENbHbIE MPUOOPHI,
g poBas 1adopaTopus.

Mamemamuka: peunieHUe cUCTeMbl ypaBHeHMH. JluHelHas QyHKIuS,
napabojyia, rumepOona, UX TpapuKu U CBOWCTBA. TPUTOHOMETPUYECKUE
(GyHKIMH: CHHYC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOPHI N MX MPOEKIIMU HA OCH KOOPJMHAT,
CJIOKEHHE BEKTOPOB.

Buonocusa: mexaHuueckoe [BWKEHHE B JKUBOW mpupone, auddysus,
OCMOC, TEIIOOOMEH KUBBIX OPraHU3MOB, TEIJIOBOE 3arps3HEHUE OKpYKaromen
Cpelbl, YTUIN3ausl OMOOPraHMYECKOro TOIUIMBA I BBIPAOOTKHU «TEIIOBON» U
AJIEKTPOIHEPTUH, MOBEPXHOCTHOE HATSKEHUE W KANWUIAPHBIE SIBICHUS B
HOpUPOJE, TIEKTPUUECKUE SBJICHUS B )KUBOM MPUPOJIE.

Xumua: TUCKPETHOE CTPOEHHME BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYI,
MOJIb BEILIECTBA, MOJISIpPHAs Macca, MOJIy4eHHE HAHOMAaTepHUajioB, TEIUIOBbIE
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:  npeoOpa3oBaHHE  JBMKEHHM C  HCIIOJIb30BaHHUEM
MCXaHH3MOB, Y4€T CyXOro M JKHAKOTO TPCHHS B TCXHHKE, CTATHICCKHC
KOHCTPYKIMHM (KPOHIUTEHH, pemeTrdyaTele KOHCTPYKLMH), HCIIOIb30BaHHE
3aKOHOB COXpPAHEHUsS MEXaHUKH B TEXHUKE (IMPOCKON, BOJOMET W JPYyrue),
JBUTaTeNIb BHYTPEHHETO CrOpaHus, mapoBasi TypOuHa, OBITOBON XOJOIMIbHUK,
KOHJUIMOHEP, TEXHOJOIMU MOJYyYEHHS COBPEMEHHBIX MaTEpHAIOB, B TOM
YuCJIe HAaHOMATEepUajoB, W HAHOTEXHOJIOTMM, 3JIEKTPOCTAaTHYECKas 3alluTa,
3a3eMJIEHUE 3JIEKTPONpPUOOpPOB, ra3opas3psaHbIEe JIAMIIbI, MOJIYINPOBOJAHUKOBBIC
mpuOOPHI, TATbBAHUKA.
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Paznen 4. JinekrpoauHaMuka.

Tema 4. Mazcnummnoe none.

B3anmoaelicTBue MOCTOSSHHBIX MAarHUTOB U IPOBOAHUKOB C TOKOM.
MarautHoe mnoisie. BekTtop MarHUTHOM MHAyKUMHU. I[IpuHOUMI cynepro3unuu
MarHUTHBIX NOJEU. JINHUY MarHUTHOU MHIYKLIHUH.

MarsuTHoe 1oJie MPOBOJIHUKA C TOKOM (IIPSIMOI0 MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Opcreaa.

Cuna AMnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna JlopeHua, €€ HampaBleHHE W MOJAYJb. JIBW)KEHHE 3apsyKEHHOM
YacTHIIbl B OTHOPOJIHOM MarHuTHoM mnose. Pabota cunbl JlopeHia.

MaruuTtHoe none B BeuecTBe. @eppoMarHeTuky, napa- u JUaMarHeTUKH.

TexHuueckne ycTpoHCTBa M TEXHOJOTMYECKHE IPOLIECCHI: MPUMEHEHHE

IIOCTOSIHHBIX MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETD,
ANEKTPOABUTATEND SIKOOH, YCKOPUTENIH 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna nuHUNA  MHAYKIIUM  MarHUTHOTO TIOJS  TIOJIOCOBOTO U
MOIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

Kaptuna 7nuHMI MarHUTHOM WHAYKIUUA TIONS JUIMHHOTO TMPSIMOTO
IIPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOIHUKA, KATYIIIKH C TOKOM.

B3anmMopelicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

HaGmronenne nBUXKeHUS IMyYKa JIEKTPOHOB B MArHUTHOM TI0JI€.

[TpuHUIMn NENCTBUS ANEKTPOU3MEPUTEIIHHOTO npubdopa
MAarHUTORJIEKTPUUECKONU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npakmukKym.

HccnenoBanre MarHUTHOTO MOJISI HOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOMCTB (peppoMarHeTHKOB.

HccnenoBanue neicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOW WHAYKIUMA Ha OCHOBE M3MEPEHUS CHUJIbI
Awmnepa.

Tema 5. dnekmpomaznumuas uHOYKYus.

SIBrieHMEe BNEKTPOMArHUTHOW HHAYKUMH. [IOTOK BekTOpa MarHUTHOMN
uHaykiud. DJ1C uHAyKIuUA. 3aKOH 3JIEKTpOMAarHUTHOW MHAYKUMU Dapases.
Buxpesoe anekrpuueckoe noie. Toku Dyxo.

OJIC mHAyKUMHU B OPOBOJHUKE, JBUKYIIEMCS B OHOPOAHOM MAarHUTHOM
ToJie.

IIpaBuno Jlenua.

NunykruBHOCTh. KaTylllka MHAYKTUBHOCTH B LENHU IMOCTOSHHOTO TOKA.
Asnenune camonnaykiuu. JIC caMOUHIYKITUH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuueckne ycTpoilCTBa U TEXHOJIOTUYECKUE MPOLECChl: MHAYKIIMOHHAS
Meyb, COJICHOUI, 3alllUTa OT 3JEKTPU3AIMU Tl MPU JIBHXKEHUU B MAarHUTHOM
rnose 3eMJIu.

Jemoncmpauuu.

HaGmronenue siBeHust 3J1€KTPOMArHUTHOW UHAYKIUU.



NccnenoBanne 3aBucumoctn 3/[C MHOyKIMM OT CKOPOCTH H3MEHEHUS
MarHUTHOTO MOTOKA.

ITpasuno Jlenua.

[lanenne marauTa B aJJIOMUHUEBOM (MeIHOW) TpyOe.

SIBneHre caMOMHIYKITUH.

UccnenoBanne 3aBucumoctn  IJIC  CcaMOMHIYKIMHM OT CKOPOCTH
M3MEHEHHUsI CWJIbl TOKa B IICTIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKMUKyMm.

UccnenoBanue siBIeHUS 3JIEKTPOMArHUTHOW UHAYKITUH.

OrnpeneneHue MHIYKIMY BUXPEBOTO MAarHUTHOTO TOJIS.

UccnenoBanue siBIEHUS CAMOUHAYKITUH.

COopka MoJienu AIEKTPOMArHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarenshas cuctema. CBOOOIHBIE KOJIEOAHUS.

l'apmonunueckue  konebanusi. KunHemarnueckoe W JUHAMHYECKOE
omucaHue. DJHEPreTUYECKOe OMHcaHue (3aKOH COXPAHCHHS MEXaHUYECKOU
sHepruu). BrIBOJI JTMHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOaHUN U3 UX
SHEPIeTUYECKOTO U KHHEMATHYECKOTO OMMCAHUS.

Ammnryna u (daza konebanuil. CBA3b aMIUTUTYAbI KOJIEOAHUN HCXOTHOMN
BEJIMYUHBI C aMITUTYAaMHU KoJieOaHUl €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u yactora koneOanuid. [lepmoa Manbix CBOOOJHBIX KOJIeOaHUI
MaTeMaTH4ecKoro MasiTHuka. I[lepuos cBOOOAHBIX KoJIeOaHHWH MPYKHHHOTO
MasITHUKA.

[TonsiTue o 3aryxaromux KojeOaHusX. BbIHYyXJAeHHBIE KOJICOaHMUS.
Pe3onanc. Pe3onaHcHas kpuBas. BnusHue 3aTyxaHusi Ha BUJ PE30HAHCHOU
KpUBOM. ABTOKOICOAHUSI.

TexHuuecKue YCTPOWCTBA M TEXHOJIOTMUECKHUE MPOILIECCHl: METPOHOM,
Yachl, Ka4eJIl, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpauuu.

3anuch KoJeOaTeNbHOTO IBUKCHHUS.

HaGmronenrne HE3aBUCHMOCTH TEpHUOJIa MaJIbIX KOJICOAHHWH Tpy3a Ha HUTH
OT aMILTATY/IbI.

HccnenoBanne 3aTyxammmx KojeOaHUW ¢ 3aBUCHUMOCTH  IepHOja
CBOOOJIHBIX KOJI€OaHU OT COMPOTHBIICHHUS.

UccnenoBanne kojeOaHui rpy3a Ha MACCHBHOM IIPY)KHHE C IICJIBIO
dbopMupoBaHUS IPEICTABICHUN 00 HIeaTbHON MOJIETTH Py KUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS SHEPTHH MPHU KOJEOAHUIX IPy3a HA MPYKUHE.

HccnenoBanue BHIHYKICHHBIX KOJICOaHUT.

Hab6monenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKyMm.

N3mepenue mepuoma CBOOOJHBIX KOJIEOAHWW HHUTSHOTO U TMPYKUHHOTO
MasITHUKOB.

N3yuenue 3aKOHOB JIBIDKEHUS Tella B XOJI€ KOJIEOAHWN Ha YIPyroM
MOJBECE.

N3yueHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoGpa3oBanre YHEPTUN B IPYKMHHOM MAasITHHKE.

HccnenoBanne yObIBaHUS aMIUTHTYBI 3aTYXAIONUX KOJICOaHUT.

UccnenoBanne BRIHYKIEHHBIX KOJICOAHUN.

Tema 2. Inekmpomaznummnuole Ko1edanus.



Konebarenbubiit koHTYp. CBOOOJHBIE AIEKTPOMArHUTHBIE KOJeOaHUS B
uaeanbHOM KojebaTenbHOM KoHType. Dopmyna TomcoHa. CBs3b aMIUIMTY/bI
3apsjia KOHAEHCATopa ¢ aMIUIUTYAOM CHUJIbI TOKA B KOJIEOATEIBbHOM KOHTYPE.

3aKOH COXpPaHEHHUS SHEPIUH B HJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aTyxarouue AJEKTPOMAarHUTHbIC KoJIeOaHusl. BrinyxeHHbIe
AJIEKTPOMArHUTHBIE KOJIeOaHusI.

Ilepemensblii TOK. MOIIHOCTH MEPEMEHHOIO TOKAa. AMIUIMTYJHOE U
JEUCTBYIOIIEE 3HAUEHUE CHJIbl TOKAa W HAIpPSHKEHUS NPH pa3inyHOM ¢opme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHyconanbHblli IEPEMEHHBINA TOK. Pe3ncTop, KOHIEHCATOp M KaTyllKa
VMHIYKTUBHOCTH B LIEMU CUHYCOUJAIBHOIO NIEPEMEHHOrO TOKa. P€30HaHC TOKOB.
Pe3oHaHC HaINpsKEHUN.

Nneanbusiii Tpancpopmarop. [IpousBoacTsBo, nepemada u morpedlieHue
JJIEKTPUYECKOU SHEPTUH.

DKOJIOTMYECKHE PUCKU TIPU IMPOU3BOJACTBE JIIEKTpOdHepruu. KynbTypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHuueckre yCTpoMCTBA U TEXHOJIOTMYECKHUE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONEpeIay.

Jemoncmpayuu.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUS.

3aBUCUMOCTh YacCTOThl CBOOOJHBIX KOJ€OAaHWW OT HMHIYKTUBHOCTHU U
€MKOCTH KOHTYpa.

OcuumiorpaMMbl JIEKTPOMArHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyXaroUUX 3JIEKTPOMArHUTHBIX KOJIE€OaHUH.

Mogenb 3JIeKTPOMarHuTHOTO TeHEPaTopa.

BrinyX1IeHHbIE CUHYCOUAIbHBIE KOJIEOAHUS.

Pe3ucrop, karymka MHIYKTUBHOCTUA U KOHJEHCATOP B LIETIH [IEPEMEHHOTO
TOKaA.

Pe3onanc mnpu mnocinenoBaTEIbHOM COEAMHEHUM PE3UCTOPA, KaTYIIKU
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Y cTpoicTBO U IPUHIIKI IeUCTBHS TpaHchopmaTopa.

Mogenb IMHUY 3JIEKTPONEPEIaUn.

Yuenuueckuii sxcnepumenm, nadopamopuvie pabomaolt, npaKmuKym.

N3yuenne Tpancdopmaropa.

HccnenoBanne nepeMEHHOTO TOKA Yepe3 MOCIEA0BATEIbHO COEANHEHHBIE
KOHJIEHCATOP, KaTyIIKy U PE3UCTOP.

Habmronenme 31eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanue pabOThl MCTOYHUKOB CBETA B LIEMH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMaZHUMHbLE 60IHbL.

MexaHnueckue BOJIHBI, YCIOBHS UX pacupoctpaHeHus. [lonmepeuynsie u
IIPONOJBHBIE BOJHBL. Ilepuon, CKOpOCTh pacnpoCTpaHEHHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHUYECKUX BOJIH: OTpa)KE€HHUE, MpesoMIIeHUue, HHTephepeHLUs U
TudpaKIus.

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

[IIymoBOE€ 3arpsA3HEHHE OKPYkKAIOIIEN CPEbI.

DONEeKTpOMAarHUTHHIE BOJHBL. YCIOBHUSA W3JIy4EHHUS SJIEKTPOMATHUTHBIX
BOJIH. B3auMHas opueHTanus BEKTOPOB B JJIEKTPOMArHUTHOW BOJIHE.

CBoiicTBa  2JEKTPOMArHUTHBIX  BOJH:  OTPa)X€HUE, MPEIOMIICHHE,
noJisipu3anusi, tHTeppepeHus u TuPppaxuus.

[IIxana 31€KTPOMArHUTHBIX BOJIH. l[puMeHEeHne 3JIEKTPOMArHUTHBIX BOJIH
B TCXHUKE U OBITY.



[TpuHIMIIBI paIUOCBA3U U TeleBUACHU. Panuonokanys.

DJIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCcTpoHWCTBA M MPAKTUUECKOE MPUMEHEHHE: MY3bIKAJIbHbBIC
MHCTPYMEHTHI, pajap, paauonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-
M€4Yb, YIbTPA3BYKOBAasl JUATHOCTUKA B TEXHUKE U MEAULIUHE.

Jemoncmpayuu.

O6pazoBaHue U pacpOCTpaHEHHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Konebomeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTD JIJIMHBI BOJTHBI OT YaCTOThI KOJICOAHUIA.

HaGmonenue orpakeHus U MpesioMIIeHUS MEXaHUYECKUX BOJIH.

HaGmonenue nntepdepeniiuu u 1uppakiiu MEXaHUIECKUX BOJH.

AKYCTUYECKHI pE30HAHC.

CgolicTBa yJIbTpa3ByKa U €ro IPUMEHEHUE.

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

UccnenoBanne  CBOMCTB  DJIGKTPOMArHUTHBIX ~ BOJH:  OTpa)XE€HHUE,
peJIoOMJICHHE, MOoJsIpu3arus, Tudpakius, nHTephepeHIus.

O6HapyxeHre HHOPAKPACHOTO U yIbTPaPUOIETOBOTO U3TYICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsmonuHeliHOE pacnpoCTpaHEHUE CBETa B OAHOPOAHOW cpene. Jlyd
cBeTa. To4YeuHbI HCTOYHUK CBETA.

OtpaxxeHnue cBera. 3aKOHBI OTpakeHus: cBeta. [locTpoeHune n3o0paxeHun
B TUI0cKOM 3epkaiie. Cepudeckue 3epkaia.

[Ipenomnenue cBera. 3akoHBI MpeIOMIIEHHS cBeTa. AOCOIIOTHBIN
nokaszaTenb mnpeiaomiieHUs. OTHOCUTENbHBIA  IOKa3aTellb  IPEJIOMIICHUS.
ITOoCTOSSHCTBO 4YacTOThI CBETA M COOTHOLIEHHWE [JIMH BOJH IMpPH TEPEXO0Je
MOHOXPOMATHUYECKOr0 CBETA YEPE3 IPaHuIly pa3/esa AByX ONTUYECKUX CPEl.

Xon nydeit B mpusMme. Jlucniepcus cBeta. CI0KHBIA COCTaB O0€JIOTO CBETA.
[BeT.

[lomHoe  BHyTpeHHee  oTpaxkeHue. IIpenenpHBI  Yroa  MOJHOIO
BHYTPEHHET0 OTPaKEHUS.

ColOuparomue W paccewBarloImue JUH3BI. ToHKas auH3a. DOKycHOE
pPacCTOSIHME M ONTHYECKas CWjia TOHKOW JHMH3BL. 3aBHUCHUMOCTH (POKYCHOTO
PACCTOSIHHSI TOHKOW CepruecKoi JTUH3BI OT €€ TeOMETPUU U OTHOCUTEITHLHOTO
[IOKa3aTessl MPEJIOMIICHHUS.

dopmyna TOHKOM JIMH3BL. Y BEJIMYEHHE, JABAEMOE JIMH30M.

XoJ Jiyya, MPOWEAIIEro JUH3Y IO MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuyeckord ocu. [locTpoenne wH300pakeHW TOYKM M OTpE3Ka MpsSMOil B
coOMparoNUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaXx.

Onrtrueckue mpubopel. Paspemaromass cmocobHocTh. [7a3  kak
ONTUYECKAsA CUCTEMA.

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. Murepdepenuus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOEHUST MaKCUMYMOB MU MHHUMYMOB B HHTEpP(hEpPEHLIHOHHOU
KapTUHE OT JBYX KOT€PEHTHBIX MCTOYHHUKOB. [Ipumepbl KiacCUYeCKuX
UHTEeP()EPEHIIMOHHBIX CXEM.



Hudpakus cBera. dudpaxkuumonnas pemeérka. YclIoBUE HaOIIOICHUS
[JIABHBIX MAaKCMMYMOB IIpM NAJE€HUH MOHOXPOMAaTHMYECKOTO CBE€Ta Ha
TU(PaKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: OYKH, JIYIa,
nepuckon, ¢goTtoanmnapaT, MUKPOCKOI, MPOEKIIMOHHBIN anmnapar, NpOoCBETICHUE
OITHUKH, BOJIOKOHHAsI ONTHKA, TUPPAKIUOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAYKEHHUSI CBETA.

HccnenoBanne nperoMieHus CBETA.

HabmroeHre noiaHoro BHyTPEHHEro OTpakeHus. Mojienb CBETOBOA.

HccnenoBanne XxoAa CBETOBBIX IMYYKOB YEPE3 IJIOCKONAPAIIIEIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanrie cBOWCTB M300paxKeHUI B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIECKONa.

HaGmonenue natepdepeHum crera.

HaGnronenne 1BETOB TOHKUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudpakiinoHHON pErIETKY.

HaGmonenne nudpakiimOHHOTO CIIEKTpA.

HaGmonenue nucnepcuu cBera.

HaGmonenue noisipu3anuu cBeTa.

[IpuMeHeHne NONSIPOUIOB ISl U3YUEHUS MEXaHUYECKUX HANPSIKEHU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue nmokazartess NpeJoMIeHUs CTEKIA.

HccnenoBanne 3aBUCHUMOCTH (POKYCHOT'O PACCTOSIHUSA OT BellecTBa (Ha
npUMepe KUAKUX JINH3).

Uzmepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

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

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNECKOMUYECKUX CUCTEM.

Ha6monenne nudpakunu, nHTEpGEPEHIIUNA U TIOJIPU3AIUN CBETA.

N3yuenne monspu3alul  CBETa, OTPAKEHHOTO OT  IOBEPXHOCTH
IUAJIEKTPUKA.

N3yuyenue nnTepdepeHnm 1a3epHoro U3IydyeHUs Ha IBYX HIEIsIX.

HaGmonenne nucnepcum.

HabGmronenne u uccnegoBanne mUPpakmOHHOTO CIIEKTPA.

N3mepenne nivHbl CBETOBOUM BOJIHBI.

IlomyuyeHnne  cmexkTpa  M3Iy4eHMs  CBETOAMOJA  IIPU  ITOMOIIU
TG paKkInOHHON PEIIETKY.

Pa3nen 6. OcHOBBI cienMAILHON TEOPUH OTHOCUTEJIbHOCTH.

['pannubl OPUMEHUMMOCTH — KJIACCMYECKOM  MmexaHuku. lloctynatsel
CIIEHUAIBHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON wuHTepBad. IIpeobGpa3zoBanus Jlopenua.
VYcnoue npudyMHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHE
BPEMEHHU U COKPAILCHUE JJIUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBIL.

CBsi3b Macchl C DSHEPrued W HMIYJIbCOM PEISATUBUCTCKOM YaCTHIIBI.
DHeprus MoKos.

TexHudyeckne ycTpOHMCTBAa M TEXHOJIOTMYECKHE IPOLECCHI: CITYTHUKOBBIE
MPUEMHHKHU, YCKOPUTEIHU 3aPSIKEHHBIX YACTHLL.



VYyeHnnueckuit SKCEPUMEHT, 1a0OpaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMITyJIbCa UM DSHEPIUU  PEISITUBUCTCKUX vacTull (10
(doTorpadusiM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Paszpnen 7. KBanroBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBecHOE TerIOBOE WU3IyuyeHUE (M3IyuyeHue abCOIIOTHO YEPHOIO
Tena). 3akoH cmemieHus Buna. I'unore3a [lnanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®otorpdexr. Ombitet A. I'. CroneroBa. 3akonbl ¢oTodddekTa.
VYpaBHenue DiiHmTeiHa 11t porordpdexra. «KpacHas rpanuna» potodddekra.

JlaBnenne cBeta (B UYACTHOCTH, JaBJICEHHE CBeTa Ha aOCOJIOTHO
HOTJIOMIAONIYI0 M a0COJIIOTHO OTpaXkarollyro noBepxHocTh). OmbiTel I1. H.
JleOeneBa.

BosHoBBIE cBolicTBa yacTull. Bomnubl e bpoinsa. /lnnna BoaHb! ne bpoitis
U pa3Mephl O0JIacTH JIOKaJIW3allMu JIBIXKYIIeWcs 4dactuibl. KopmyckymnsipHo-
BOJIHOBOM Ayanu3M. [{udpakius 31eKTpOHOB HAa KpHUCTaLIaX.

Crnenuduka U3MEpEeHUN B MHUKpPOMHUPE. CooTHoIteHus
HeonpenenéHHocrel ['eitzendepra.

TexHuueckue ycTpoWCTBa M TEXHOJIOTMYECKUE IMPOIIECCHI: CIIEKTPOMETD,
dotornemeHT, (HoTONATYMK, TYHHENbHBIH MHUKPOCKOMN, COJHEYHas Oatapes,
CBETOUO.

Jemoncmpayuu.

®ot03¢p(DHeKT Ha YCTAaHOBKE C LIMHKOBOM IMJIACTUHOM.

Hccnenoranne 3akoHOB BHelHEro ¢hoTo3ddexra.

HccnenoBanne 3aBUCUMOCTH  CONPOTHUBIIEHUS TMOJYIPOBOJHUKOB OT
OCBEIIEHHOCTH.

CBeToauon.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Hccnenosanue Goropesucropa.

N3mepenue nocrosHuol [Inanka Ha ocHOBe HccnenoBanus ¢poTodddexra.

UccnenoBanne 3aBUCUMOCTH CHJIBIL TOKa 4Y€pe3 CBETOAUOJ  OT
HaIPSKEHUS.

Tema 2. Qu3zuxka amoma.

OnbITHL O UCCIIEIOBAHUIO CTPOEHUsI atoMa. [lnanerapHas mozaenb aToma
Pezepdopna.

[Toctynatet bopa. M3nmyuenue u moryomnieHue (OTOHOB MpPU TEPEXOJe
aToma C OJIHOTO YPOBHS SHEPIUU Ha JPYToMu.

Bunsl ciektpoB. CrieKTp ypOBHEH 3HEpruu aToMa BOJAOPO/A.

CnoHTaHHOE U BBIHYKJIEHHOE U3iyueHue ceta. Jlazep.

TexHuueckne yCTpOMCTBA U TEXHOJIOTMUYECKHUE MPOLECCHI: CIIEKTPAIbHbIN
aHanu3 (CIEKTPOCKOMN ), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpauuu.

Monens onbita Pezepdopaa.

HaGmoneHne MMHEHYaThIX CIIEKTPOB.

Y CTpOoNCTBO M AEUCTBUE CUETYMKA HOHU3UPYIOIIUX YACTUL.

Onpenenenue JIMHBI BOJIHBI J1a3€PHOTO U3TyUEHHUS.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.

HaGnronenue nuHevaToro cnekrpa.

UccnenoBanne crnekrtpa pa3peKEHHOIO0 aTOMapHOIO  BOJOpOJa U
u3MepeHue nocrosinnon Pundepra.



Tema 3. Qu3zuxka amomHo20 A0pa u 31EMEHMAPHHLIX YACHUY,

Hyxknonnas moaens siapa I'eitzen0epra—Banenko. 3apsy sapa. MaccoBoe
yucio saapa. M3oromsl.

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

3aKOH paJMOaKTUBHOIO pacnaja. PaguoakTWBHBIE W30TOINBI B IPHUPOJE.
CBolicTBa MOHM3UPYIOIIETO M3IYyUYeHUsl. BiusiHre painoakKTUBHOCTH Ha >KUBBIC
opranu3Msbl. EcrecTBeHHbil (hoH uznydenus. Jlozumerpusi.

DHeprust CBsI3U HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccsl aapa.

Snepnesie peakuuu. JlemeHue W CUHTE3 sAIep. fAepHbIE PEAKTOPHI.
[IpoGnembl ynpaBisieMoro TepMOSIAEPHOIO0 CHUHTE3a. DKOJIOTMYECKHE ACTEKThI
Pa3BUTHS AICPHON IHEPTETUKHU.

Mertozpl peructpalvy U UCCIIEIOBAHMS DIEMEHTAPHBIX YaCTHII.

dOyHAaMEHTaJbHbIE B3aUMOJCHCTBUSA. bapUOHBI, ME30HBI W JICOTOHBI.
IIpencraBnenne o CtanaapTHON Moaenu. KBapk-riirooHHAst MOJENb aIpOHOB.

®usuka 3a npenenamu CtaHgapTHOW Mojenu. TémMHas mMaTepus U TEMHas
SHEPTIHUsl.

EnuncTBO puznueckoit kapTUHBI MUpA.

TexHuueckne ycCTpoWCTBA M TEXHOJOTHMYECKHE TPOLECCHI: JTO3UMETP,
Kamepa BuibcoHa, SAEpHBIM peakTop, TEPMOSAEPHBIM pEaKTOp, aTOMHAas
6oM0a, MarHUTHO-PE30HAHCHAS! TOMOTpadusl.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanue TpekoB YacTHIL (110 TOTOBBIM (hoTorpadusiM).

HccnenoBanue paguoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue nornomieHus: 6eTa-4acTull aTlOMUHHEM.

Pa3znen 8. DiieMeHTBI ACTPOHOMMHU U ACTPOPU3UKM.

Ortanbl pa3BUTUA acTpoHOMUHU. [IpuKiIagHOE W MHUPOBO33PEHUECKOE
3Hau€HHWE AacCTPOHOMHUHU. [IpUMEHMMOCTH 3aKOHOB (PU3MKH HJIsi OOBSICHEHUS
OPUPOJIBI KOCMUYECKUX OOBEKTOB.

Mertonsl acTpoHOMUYECKHX HcclieoBaHui. COBpEMEHHBIE ONTUYECKUE
TEJIECKOTIBI, PAIMOTENIECKOIIBI, BHEaTMOC(hepHasi aCTPOHOMMUSI.

Bun 3Bé3anoro He6a. Co3Be3nus, ApKue 3BE3/bI, IUIAHETHI, UX BUAMMOE
JBUYKECHHE.

Conneynas cucrema.

Counnue. ConHeuHasi akTUBHOCTb. VIcTouHuk 3Hepruu CoJiHIla U 3BE3.

3BE3MbI, UX OCHOBHBIE XapaKTEPUCTHUKHU. JlHarpamMma «CIEKTpabHBIMI
KJIacCC — CBETUMOCTBHY». 3BE3bl TJIABHOW IOCIEIOBATEIBHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTBY» IS 3BE3] IVIaBHOM IOCIEI0BATENBHOCTH. BHYyTpeHHEE
cTpoeHue 3B€37. CoBpeMEHHBIE MTPEACTABIEHUS O POUCXO0XKIECHUH U 3BOIIOLNN
CoiHia u 3B€374. DTanbl )KU3HHU 3BE3 .

Mueunsiii [1yTe — Hama [Nanaktuka. [lTomoxkenue u auxenue CoJiHIA B
lNanaktuke. Tunbl ranaktuk. Panvoramaktuky u kBas3apel. UEpHbIE ABIPHI B
SA/Ipax rajlakTHK.

Bcenennas. Pacmupenne Bceenennoil. 3akon Xab66ma. PazGeranme
ranakTuk. Teopust bospmioro B3peiBa. PenukroBoe nsnydeHue.

Macurabnas ctpyktypa Beenennoil. MeTtaranaktuka.

Hepeménupie npoOaeMbl aCTPOHOMUH.

Yuenuueckue naonrooenus.

HabGnmrogenust  3BE3gHOrO0  Heba  HEBOOPYXKEHHBIM  TJ1a30M Cc
WCMOJIb30BAHUEM KOMITBIOTEPHBIX MPUJIOKEHUN ISl ONPEIEIICHUS MMOJI0KEHUS



HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JATy: OCHOBHBIE co3Be3ausi CeBepHOro
MTOJTYIIAPUS U APKUE 3BE3/IBI.

HaGmonenust B Tteneckon JIyHbl, MaHET, TYMaHHOCTEHM M 3BE3MHBIX
CKOIUICHUH.

Du3HYeCKU NPAKTHKYM.

CnocoObl  u3MepeHus: (U3UYECKUX BEJIMYMH C  HCIOJIb30BAaHUEM
aHAJOTOBBIX M UU(QPOBBIX HU3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX
JATYUKOBBIX CHUCTEM. AOCOJIOTHBIE W  OTHOCHUTENIbHBIE IOIPELIHOCTH
u3MepeHuid pusndyeckux BeanunH. OLEeHKa TpaHull TOTrPEIIHOCTEN.

IIpoBeneHue KOCBEHHBIX M3MEPEHUM, HCCIECNOBAaHUNM 3aBUCUMOCTEU
(¢u3nuecKnX BEIMYMH, MPOBEPKA MPEJIOKEHHBIX TUnore3 (BbIOOp U3 padoT,
OMMCAaHHBIX B TEMAaTUYECKUX pasfenax «YUEHHUECKHH OSKCHEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM)).

Oo6o01maromiee NOBTOPEHHUE.

O6oOuieHne W cucTeMaTu3alMsl — COJIepKaHUsl — pasleloB  Kypca
«MexaHukay, «MouexynsipHas buznka 51 TEPMOJIUHAMHUKA,
«OnexrpoauHamukay, «Konebanus u BoNHBI», «OCHOBBI CHEIMAIBHON TEOPUU
OTHOCUTENbHOCTH», «KBaHTOBass Qusukay, «IJIEeMEHTbl AacCTPOHOMHH U
acTpOPUBHKIY.

Ponb ¢Qusuku U acTpoOHOMUM B DSKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJILHOM M O3TUYECKOM cdepax AesTENbHOCTH YeJIOBEKa, POJb M MECTO
($u3MKM M acCTPOHOMUU B COBPEMEHHOW HAyYHOM KapTHHE MHUpa, 3HAYCHUE
OMMCATENBbHON, CHUCTEeMATU3UPYIOIIEeH, OOBSICHUTEILHOM MU MPOTHOCTHUYECKOU
byHKIMN GU3MIecCKON TeopuH, poib (U3HUECKON Teopur B (HOPMUPOBAHUU
npecTaBieHui o0 (pu3nyeckod KapTHHE MHUpPA, MECTO (PU3UYECKOW KapTHHBI
MHUpa B O0IEM pAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPECTaBICHUN O
IpUPOE.

MexnpeaMeTHbIE CBSA3H.

N3yuenue «kypca ¢usuku yrayonéuHoro ypoBHs B 11 kimacce
OCYHIECTBIIIETCS € YYETOM COJEPKATEIbHBIX MEXIPEAMETHBIX CBS3EH C
Kypcam# MaTeMaTHKH, OMOJIOTHH, XUMHH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemusie nouamus, C6A3AHHBIE C¢ UYUEHUEM MEMO0008
HAYYHO20 NO3HAHUA: SBICHUE, Hay4HbId (akT, THUmore3a, Qu3nUecKas
BEJIMYMHA, 3aKOH, TeOopHs, HaOII0IeHne, SKCIEPUMEHT, MOJCIUPOBAHUE,
MOJIeNIb, M3MEpPEHHUE, MOTPEUTHOCTH HW3MEPEHUM, HU3MEPHUTENbHbIE MPUOOPHI,
udposast 1abopaTopus.

Mamemamuka: pemieHWE CHCTEMBl ypaBHEHUH. TpPUTOHOMETpUYECKHUE
(GyHKIMH: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOPHI M MX NMPOEKIIUU HA OCU KOOPAMHAT,
cloXeHue BeKTopoB. I[IpousBomnble »siemMeHTapHbIX GyHKIMA. [IpusHaku
MOI00UST TPEYTOJIbHUKOB, OMpPENeNeHUE IUIOMIAAN TUIOCKUX (QUryp u o0béma
Te.

Buonozus: >nextpuueckue sSBICHUS B KUBOM Ipupoje, KoieOaTenbHbIE
IBWKEHHSI B JKMBOM IPHUPOJAE, DKOJOTMYECKHE PHUCKH IPU NPOU3BOIACTBE
ANEKTPOIHEPTUH, JJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEW Cpensl,
YJIBTPa3ByKOBasl JHMArHOCTHKAa B MEIHIIMHE, ONTHYECKHE SIBIICHUS B >KHBOMU
IIpUpPOJIE.

Xumua: CTpOCHHUE aTOMOB M MOJIEKYJ, KPHUCTAIUIMYECKAst CTPYKTypa
TBEPABIX TE€J, MEXaHU3Mbl OOpa30BaHMs KPUCTALIMYECKONM PEIIETKH,
CIIEKTpaJbHbIA AHAJIU3.



TI'eocpagpua: wmarHuTHBIE TIONIOCA 3€MIIM, 3aJIEKM MATCHUTHBIX PYA,
dboToCchEMKA 3eMHOM MTOBEPXHOCTH, cericMorpad.

Texnonozcusa: TPUMEHEHUE IOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpOABUTATENb SIKOOHU, reHepaTop NEPEMEHHOr0 TOKA, MHAYKI[MOHHAS N1€Yb,
JUHUM  DJIEKTpONepenay, AJEeKTPOABUTraTEeNb, pajap, paauoNpUEMHUK,
TEJNEeBU30p, aHTeHHa, TenedoH, CBY-meub, ynabTpa3ByKkoBas IUAarHOCTHKA B
TEXHHUKE, MPOEKI[MOHHBIA anmapar, BOJIOKOHHAsl ONTHKA, COJIHEYHas Oarapes,
CIyTHUKOBBIE MPUEMHHKH, JI€pHAs SHEPreTUKA M HKOJIOTMYECKHE acHeKThl e€
pa3BUTHSL.

I[IJTAHUPYEMBIE PE3VJIBTATBI OCBOEHUMA [TPOI'PAMMBI 110
OU3NKE HA YPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUAJIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Pe3yJabTaThl OCBOCHHS y4yeOHOro mnpenmera «Dusmkay
JOJDKHBI ~ OTpa)kaTh  TOTOBHOCTbB W CIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH,
CHUCTEMOW IICHHOCTHBIX OPHEHTAIIMM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUIH,
COOTBETCTBYIOIIUX TPAIUIMOHHBIM IIEHHOCTSIM POCCHMCKOTO  OOIIEeCTBa,
pacliMpeHue >KU3HEHHOrO OINbITa W ONbITa JESITEILHOCTU B IPOIECCE
peanu3alry OCHOBHBIX HAIpPABJICHUM BOCIUTATEIHLHOM IEATEIIBHOCTU, B TOM
YHUCJIE B YACTH:
rPa’KAAHCKOT0 BOCIIUTAHUS:

e CchOPMHUPOBAHHOCTh TPAXKIAHCKOM TO3UIMH OOYYAIOMIErocss Kak

AKTUBHOTO U OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIEeCTBa;

e TMPUHATHE TPAAUIIMOHHBIX OOIIEYCIOBEUECKUX TYMAHUCTHYECKUX H
JIEMOKPaTUUECKUX 1IEHHOCTEH;

e TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTb B  HHTEpecax
IPaXIAHCKOTO  OOIIEeCTBa, YYacTBOBaTh B  CaMOYIPABICHUH B
00pa3oBaTeIbHOM OpraHU3aIiu;

e YMEHHE B3aUMOJICUCTBOBaTh C COLMAJIBHBIMM HMHCTUTYTaMU B
COOTBETCTBHH C X (DYHKIIUSIMU U Ha3HAUCHUEM;

e TOTOBHOCTbH K TYMaHUTAPHOU U BOJOHTEPCKOM JESITEIBLHOCTH.

NMATPUOTUYECKOT0 BOCITUTAHUSA:

e CcPOPMHUPOBAHHOCTH  POCCHUHCKOM  TPaXTAHCKOW  HJISHTUYHOCTH,
MaTpUOTHU3MA;

e IIEHHOCTHOE OTHOIIICHUE K rOCyJIapCTBEHHBIM CHMBOJIaM,
JTOCTHKCHUSIM POCCUUCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

e c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHICCKOTO MOBEACHUS;

e CIIOCOOHOCTH OIICHWBATh CHUTYyallMi0 W MPUHUMATh OCO3HAHHBIC
pEIIEHUs, OPHEHTHPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH, B TOM YHUCJIC B JCSITEIbHOCTA Y4EHOTO;

e OCO3HAHHE JIMYHOTO BKJIaJIa B TIOCTPOCHUE YCTOMIMBOTO OYAyIIEro.

3CTEeTUYECKOr0 BOCIIUTAHUS:

e DCTETHYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAs OSCTETUKY HAYYHOTO
TBOPYECTRBA, MPUCYIIETO (HU3NUECKON HAYKE.

TPYAOBOI0 BOCIIMTAHUA:



MHTEpEC K pa3nuyHbIM cdepam mpodeccHoHambHOW AEATEeIHHOCTH, B
TOM YHCJI€ CBS3aHHBIM C (DM3UKOW U TEXHHKOW, YMEHHE COBEpPIIATh
OCO3HAHHBIA  BbIOOp Oynymiedl mnpodeccun W peasu30BbIBaTh
COOCTBEHHBIC )KM3HEHHBIC TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpPAa30BaHUIO B
o0nacTu (MUK HA MPOTSKEHUH BCEH KU3HU.

IKOJIOIrH4€¢CKOro BOCMuTaHuA:

c(hOopMUPOBAHHOCTH AKOJIOTUYECKOM KYJBTYpHI, OCO3HAaHUE
100aJBLHOTO XapaKTepa IKOJOTHUECKUX MPodIieM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE ACUCTBUU B OKPYKAIOLIEW CpElle HA
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;
paclIMpeHue ONbITa ACATEIBHOCTH IKOJIOTUUYECKOW HANIPABICHHOCTH Ha
OCHOBE UMEIOIINXCSI 3HAHUI 10 PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMA

c(hOpMHUPOBAHHOCTh MHPOBO33PEHNS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHUs (PU3UUECKON HAYKH;

OCO3HAHUE LIECHHOCTU HAay4YHOW JESTEIbHOCTH, TOTOBHOCTh B MPOLECCE
U3y4YeHHs] (PU3UKU OCYIIECTBIATH MPOEKTHYIO M HCCIIEIOBATEIbCKYIO
NEATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

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

CaMOCTOSITETFHO ~ (POPMYJIMPOBATh W aKTyallU3UpOBATh MPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;

OTIPE/ICTIATh 1IeNN ACSITENLHOCTH, 3a7aBaTh MapaMeTPhl U KPUTEPHH UX
TOCTH)KCHUS,

BBISIBIIAITH 3aKOHOMEPHOCTH W TIPOTHUBOPEYHSI B PacCMATPHUBACMBIX
(U3UYIECKUX SBIICHHUSIX;

pa3pabarpiBaTh IIaH PEIICHUS NPoOJeMbl ¢ y4E€TOM aHajuu3a
UMEIOIINXCSI MAaTePUAIBHBIX U HEMATePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JICATEIBHOCTh, OIICHHBATh COOTBETCTBHE
pe3yabTaTOB IEJISIM, OLIEHUBATH PUCKH MTOCJICICTBUI JIEATEIIHHOCTH;
KOOPJMHUPOBATh ¥ BBINIOJNHATH pabOTy B YCJIOBHSX pPEaTbHOTO,
BUPTYQJIBHOTO M KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH IKU3HEHHBIX
pooeMm.

Ba3oBble ucciaenoBarejabcKkue 1eCTBHUA.

BJIaJICTh HAyYHOM TEPMHUHOJOTHEH, KIIOUYEBBIMU TMOHATUSIMU H
MeTolaMu (PU3NYECKO HAYKH;

BJIAJCTh HABBIKAMH  Y4COHO-HCCIICIOBATCILCKOM M NMPOSKTHOU
NEATeIIbHOCTH B 00JIaCTH (DU3UKH, CIIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB peIICHUsA 3a7ad (PU3HM4YECKOro
coAepKaHusl, TPUMEHEHUIO Pa3IMYHBIX METOIOB TTO3HAHUS;

BJIQJIETh BUJIAMU JICSITEILHOCTH MO TOJYYEHHIO HOBOT'O 3HAHHUA, €T0
WHTEpIpeTallii, MPeoOpa3oBaHUI0O U MPUMEHEHUIO B Pa3JIUYHBIX
y4eOHBIX CHTYaIMSIX, B TOM YHCJIE MPHU CO3JIJaHUH YYCOHBIX MMPOCKTOB B
obnactu PU3HKY;

BBISBIISITh MPUYMHHO-CJIEJCTBEHHBIC CBS3U U aKTyaJM3UPOBATh 3ajady,
BBIJIBUTaTh THUIIOTE3y €€ peIIeHUsS, HaXOAUTh apryMEeHThl JJIs



JI0Ka3aTeIbCTBA CBOMX YTBEpPXKACHWM, 3a1aBaTb NapaMmeTpbl U
KPUTEPUH PELLICHUS;

aHAIM3UPOBATH IOJYYEHHbIE B XOJ€ PEUICHUS 3aJaud pe3yJbTaThl,
KPUTUYECKH  OLEHMBaTh WX  JIOCTOBEPHOCTb, IPOTHO3HPOBATH
U3MEHEHHE B HOBBIX YCJIOBUSX;

CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 3a/layd B 00pa30BaTEIbHOMN
JEeSATENbHOCTH, B TOM YUCJE MPU U3YYEHUU (DU3UKU;

J1aBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLIECHUBATh NPUOOPETEHHBIHN OTIBIT;
YMETh MEPEHOCUTh 3HaHUA MO (U3MKE B MPAKTUYECKYIO 00JaCTh
KU3ZHEEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00J1acTel;
BBIIBUTaTh HOBbIE WJIEH, NpeajJararb OpHUTMHAJIbHBIE MOAXOABl U
pelIeHus;

CTaBUTh MNpOOJEMbl W 3aJayM, JAOINYCKAIOIIUE albTepHATUBHbBIE
pelIeHuUs.

Pab6ora ¢ undgopmanmeii:

BJaJ€Th ~ HaBbIKAaMM  TOJydeHHUs  UHOpMamuu  (PU3NYECKOTO
colepKaHUsl W3 HCTOYHMKOB PA3HBIX THUIIOB, CaMOCTOSITEILHO
OCYIIECTBIISITh TIOMCK, aHAJIU3, CUCTEMAaTH3alMI0 U HHTEPIPETALHIO
uHGOpPMAIIK Pa3IMYHBIX BUJIOB U (HOPM MpECTaBICHUS;

OLICHUBATh JIOCTOBEPHOCTh UH(OpPMAIINU;

UCIIOJIb30BaTh CpPEJCTBAa HMH(POPMALMOHHBIX U KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B PCIICHHU KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W
OpraHU3allMOHHBIX 3a/ad ¢ cOOoJeHneM TpeOOBaHUN SPrOHOMUKH,
TEXHUKU O€30MacHOCTH, TUTHEHBI, pecypcocOepexeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MaCHOCTH;

co37aBaTh TEKCTHI (PU3UUECKOTO COJIEPKaHUS B pa3IMYHBIX (popmaTax ¢
yu4€TOM Ha3HaueHHs WH(OpMAIMu U IeJIeBOW ayauTOpUU, BBHIOWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3ALIUU.

KomMmyHuKaTHBHBIE YHUBePcAIbHbIE YUeOHbIe 1eificTBUS:

OCYIIECTBIIATh OOIICHHE Ha YpoKax (U3UKK W BO BHEYPOUHOU
NeSITeHHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(DIUKTHBIX CHUTyallMd M CMSATYaTh
KOH(DJIMKTHI;

pa3BEPHYTO ©  JIOTHYHO U3JaraTb CBOK TOYKY 3pEHHUS C
MCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

NOHMMAaTh W  HWCMIOJB30BaTh  NPEUMYIECTBAa  KOMAHIHOM U
UHAVBUAYaTbLHON paboTHI;

BBIOMpATh TEMaTUKYy M METOJbl COBMECTHBIX JEHCTBHHA C y4ETOM
O0IIUX UHTEPECOB M BO3MOYKHOCTEH KaXKIOTO WieHA KOJUICKTHBA,;
NPUHUMATh 1€ COBMECTHOW JESTENbHOCTH, OPraHW30BBIBATH U
KOOPJIMHUPOBATh JEHCTBUA MO €€ JOCTHKEHHUIO: COCTABIATH IIJIaH
JNEUCTBUW, pACHpelesaTh pPOJIM € YYETOM MHEHUM YYaCTHHUKOB,
00CYXI1aTh PE3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXJOTO YYaCTHHKA KOMAaH/bI B
001Ut pe3yabTaT 1o pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE MPOEKTHI, OIEHWBATH WJEH C TO3HWIIMH HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKOIN 3HAYMMOCTH,

OCYIIECTBIISITh TIO3UTUBHOE CTPATETHUYECKOE TMOBEJCHUE B PA3TUIHBIX
CUTyalusiX, TMPOSBISATH TBOPYECTBO W  BOOOpakeHHE, OBITh
WHUITUATUBHBIM.



PeryiasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIC ACHCTBHUS
Camoopranusanus:

CaMOCTOSTEIBHO OCYILECTBIIATh IIO3HABATEIbHYIO JEATCIBHOCTh B
o0nacTu (U3MKM U ACTPOHOMHUH, BBIABISATH MPOOJIEMBI, CTAaBUTh U
dbopMynUpoBaTH COOCTBEHHBIC 3a]aUH;

CaMOCTOSATEIBHO  COCTAaBIATH  IUIAH  PELIEHUs  PACYETHBIX U
KayeCTBEHHbIX 3aJay, IUIAH BBIINOJHEHUSI MPaKTUYECKOH padoThl ¢
y4€TOM HMEIOUIUXCS PECYpCOB, COOCTBEHHBIX BO3MOXHOCTEH U
IIPEAIIOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciMpATh paMKd y4eOHOro TMpeAMeTa Ha OCHOBE JIMYHBIX
IIPEAIIOYTEHUM;

JienaTh OCO3HAHHBIM BHIOOp, apryMEHTHpPOBaTh €ro, OpaTh Ha cedsd
OTBETCTBEHHOCTbD 3a PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIoco0CTBOBaTh (DOPMUPOBAHUIO U MPOSBICHUIO IPYAUIUU B 00JaCTH
(GU3HKH, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYpPHBIH
YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAJIbHbIH HHTEJJICKT:

JaBaTh OILIGHKY HOBBIM CHUTYyallMsiM, BHOCHUTb KOPPEKTHUBBHI B
NESATENbHOCTD, OLICHUBATH COOTBETCTBUE PE3YIBTATOB LEIISM;

BJIAJICTh HAaBBIKAMHM TI03HABATEIBHON pe(dIeKCUH Kak OCO3HaHUs
COBEpILAEMBIX JECHCTBUN U MBICIUTEIbHBIX MPOILIECCOB, UX PE3YIHTATOB
1 OCHOBAHMU;

UCIIOJIB30BaTh MPUEMBI pedieKCuM JJIsi OIEHKH CHUTYaIlluu, BblIOOpa
BEPHOT'O PEIICHUS;

YMETh OIIEHUBATh PUCKU U CBOCBPEMEHHO MPUHUMATH PELICHUS MO MX
CHUIKEHUIO;

MPUHUMATh MOTUBBI M APryMEHTHI JIPYTUX MpPU aHAIN3E PE3yIbTATOB
JIeSITEIILHOCTH;

NPUHUMATH ceOs1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRA,;
IMPUHUMATh MOTHUBBI M APryMEHTBHI JPYTUX MpPU aHAJIU3€ PE3yIbTAaTOB
JIeSITEIILHOCTH;

IPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONTUOKH.

B niporiecce nocTHKEHHS TMYHOCTHBIX PE3YJIbTaTOB OCBOSHUS MPOTPAMMEI 110
dbu3uKe IS YpOBHS cpeaHero ooOmero oOpa3oBaHHS Yy OOyYaronIuxcs
COBEPIIEHCTBYETCS ~ HOMOIMOHAJIBHBI  WHTEIUIEKT,  MPEANoJararoimii
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHMS, BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHHUMATh  CBOE
OMOIIMOHATLHOE  COCTOSIHWE, BUJETh  HAMpABIEHUS  Pa3BUTHUSA
cOOCTBEHHOM AMOIMOHAIILHOM cdephl, OBITh YBEPEHHBIM B ce0e;
CaMOpETYJTUPOBAHMS,  BKIIOYAIOIMIETO  CAaMOKOHTPOJIb,  YMEHHUE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMIOBEJEHHUE, CIIOCOOHOCTH
aIanTHPOBATHCA K OMOIIMOHAIBHBIM HW3MEHEHUSIM W TIPOSIBISTH
TUOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOYAIONMICH CTPEMJICHHE K JIOCTHIKCHHIO
e U yCIeXy, ONTHMH3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATH,
UCXOJS U3 CBOMX BO3MOXXHOCTEH;

OMIIATUH, BKIIOYAIONICH CIOCOOHOCTh IMOHWMATh ASMOIUOHAIHHOE
COCTOSIHUE JAPYTHX, YYUTBIBATH €r0 TMPH OCYMIECTBICHWU OOIICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;



COIIMATIbHBIX HABBIKOB, BKJIOYAIONIUX CIIOCOOHOCTh BBICTPAaMBATh
OTHOILIEHUSI C JPYTUMH JIOJBMHU, 3a00TUTHCSA, MPOSIBISATH UHTEpPEC U
paspeiiatb KOHQIUKTHIL.

ITPEAMETHBIE PE3VYJIBTATBI

K xonmy oOyuenust B 10 knacce npeIMeTHbIC pe3yabTaThl Ha YriyOJIEHHOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHUM:

NOHUMATh pPOJib (UMK B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
AKOJIOTUUECKOM, COIMAIbHOM M JTHUYECKOW cdepax IesaTeIbHOCTH
YeJIOBEeKa, POJib U MECTO (PU3UKU B COBPEMEHHON HAydyHOW KapTUHE
MHUpa, 3HAYEHUE OMUCATEJIbHOM, CUCTEMATU3UPYIOLLIEH,
O0OBSCHUTEIHLHON U MPOTHOCTHYECKOW (DYHKIMI (PU3ndecKor Teopuu —
MEXaHUKH, MOJEKYJISIpHOH (U3NKA U TEPMOJUHAMHUKHU, POJIb
dbuzndeckoi Teopur B (GOPMHUPOBAHUU TPEACTABICHUN O (HU3UUIECKON
KapTHUHE MUPA;

pa3uyuath YCJIOBUS TPUMEHUMOCTH Mojelied (U3NYECKHX Tel H
MIPOIIECCOB (SIBJICHWH): MHEpLMAJIbHAS CUCTEMa OTCcuéra, abCOJIOTHO
TBEPIOE TEJIO, MaTepuayibHasg TOYKA, PABHOYCKOPEHHOE JBUKCHMUE,
CBOOO/IHOE TajieHue, abCONMOTHO ympyras aedopmaius, aOCOIHOTHO
yapyroe u aOCOJIOTHO HEYNpPYyroe CTOJKHOBEHHS, MOJIEH rasa,
KUJIKOCTH U TBEPAOro (KpPUCTALIMYECKOTO) Tela, HUicalbHBIN ras,
TOYEUHBIN 3apsil, OTHOPOIHOE 3JIEKTPUUYECKOE MOJIE;

pas3nuyarh ycJIoBHs (TPaHMIIBI, 00JACTH) MPUMEHUMOCTH (PU3MUECKHUX
3aKOHOB, IOHUMATh BCEOOTUI XapakTep pyHIaMeHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTbH UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHAIM3UPOBATh U OOBICHATH MEXaHUYECKHE IPOLIECCHl U SIBICHUS,
UCIIONIb3YSl ~ OCHOBHBIE  MOJOXKEHUS WU 3aKOHbl ~ MEXaHHUKHU
(OTHOCHUTENBHOCTh MEXaHUYECKOTO ABUKEHUS, (GOPMYIIbl KUHEMATUKU
PaBHOYCKOPEHHOTO  JBWIKEHHWs, mpeoOpazoBanus [amwies ans
CKOPDOCTM M  TepeMelleHusi, 3akoHbl  HblOTOHA,  OpUHUUII
OTHOCHUTENIIBHOCTH ['anuiiesi, 3aKOH BCEMUPHOTO TATOTEHHUS, 3aKOHbI
COXpaHEHUSI UMITYJIbCA U MEXaHUYECKON DHEPTUH, CBS3b PAOOTHI CHIIbI
C U3MEHEHUEM MEXAHUYECKON 3HEPTUH, YCIOBUS PABHOBECHS TBEPIIOTO
Tena), IpU 3TOM HCIOJIb30BATh MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB,
yKa3blBaTh  YCJIOBHS ~ NPUMEHMMOCTH  (U3MYECKUX  3aKOHOB:
npeobpazoBanuii [anuies, BTOpOro u TpeThero 3akoHOB HpIOTOHA,
3aKOHOB COXPAHEHHS HMMIYJIbCa W MEXaHUYECKOM HSHEpPruH, 3aKOHa
BCEMUPHOIO TATOTEHUS;

aHANMM3UPOBATh W OOBSCHATH TEIUIOBBIE TIPOLIECCHI W SIBJICHUSA,
UCIIONb3ysl OCHOBHbIE moJIokeHUsT MKT w© 3akOHBI MOJIEKYIJISIPHOMU
Gu3MKM W TEepPMOAWHAMUKH (CBS3h JIaBICHUSA HACAITBHOTO Ta3a CoO
CpeoHEeW  KHHETMYECKOM  JHEpPruerd  TEIUIOBOTO  JIBMKEHUS U
KOHILICHTPAllMENd €ro MOJIEKYJ, CBA3b TEMIIEPATYpPbl BELIECTBA CO
CpeHEW KWHETHYECKOW JHEPruey TEIUIOBOTO ABHMXKEHUS €r0 YacTHL,
CBSI3b JIABJIEHUSI WJACAJBHOIO ra3a ¢ KOHIEHTPAUHMEHd MOJIEKYJ U €ro
TeMIIepaTypoi, ypaBHeHue MenaeneeBa—Knanelpona, nepBblii 3aKOH
TEPMOJANHAMUKH, 3aKOH COXPAaHEHUS] YHEPTUU B TEIJIOBBIX MPOIIECCaX),
IpA 3TOM MCIIOJb30BaTh MAaTEMATHYECKOE BBIPAKEHHUE 3aKOHOB,



YKa3bIBaTh  YCJIOBUSI NPUMEHUMOCTH ypaBHEHUsT MeHeneeBa—
Knaneiipona;

AQHAJM3UPOBATh U OOBICHATH JJICKTPUUYECKUE SBICHUS, HWCIOIb3Ys
OCHOBHBIE  TOJIO)KEHUSI W 3aKOHBI  BJIEKTPOJAMHAMUKHU  (3aKOH
COXpaHEHMs ANEKTPUUYECKOTO 3apsAa, 3aK0oH KynoHa, NOTEHIIMAaIbHOCTD
3JIEKTPOCTATUYECKOTO TOJIS, MPUHIHUI CYNEPIO3ULIUN AIECKTPUUECKUX
NIOJIEH, ITPU 3TOM YyKa3blBas YCJIOBUS IPUMEHUMOCTH 3akoHa Kysona, a
TaKXe MPAKTUYECKN BaKHBIE COOTHOIIEHHMS: 3aKOHBI OMa ISl ydacTka
el U U1 3aMKHYTOM JJIEKTPUYECKOM Lienu, 3akoH Jlxoynsa—Jlenna,
npaswia Kupxroda, 3akonsl @apazaes A1 31€KTPOIN3a);

OMUCHIBaTh (DU3UYECKHUE MPOIECCHl U SIBICHUS, UCIOIb3Yys BEJIMYUHBI:
NEPEMEIEHNUE, CKOPOCTh, YCKOPEHHUE, UMITYJIC TENA U CUCTEMBI TEJ,
Cujla, MOMEHT CWIbl, JaBJICHWE, NOTCHUHUAIbHAS  DHEPrus,
KMHETUYECKasl JHEpPrusi, MeXaHWuecKas »dHeprusi, paboTa CHJIBI,
LHEHTPOCTPEMUTENBHOE YCKOPEHHME, CHJIA TSKECTH, CUJIAa YIPYTOCTH,
CUJla TPEHHUS, MOIIHOCTb, SHEPTUs B3aUMOJCWUCTBUA Tela C 3eMIEN
BOIM3M €€ TOBEPXHOCTH, DHEPTUsl YNpyro aedopmaiuu MNpYy>KUHbI,
KOJIMYECTBO TEIUIOThI, a0COJIIOTHAsi TeMIeparypa Tena, pabora B
TEPMOJIUHAMUKE, BHYTPEHHSSI DHEPTUS HJCAUIBHOTO OJHOATOMHOTO
ra3za, paboTa WAeaJbHOTO Ta3a, OTHOCUTENIbHAs BIAXKHOCTh BO3/yXa,
KIIJI wmeanpHOro TEIUIOBOTO JBUTATENS; DICKTPUYECKOE TI0JIE,
HanpsOKEHHOCTh — DJIEKTPUYECKOTO  TOJIsA,  HANPSKEHHOCTh  MOJIS
TOYEUHOrO0 3apsA/la WIM 3apsyKeHHOro I1Iapa B BakyymMeé U B
OUAJEKTPUKE, TOTEHUHAI 3JIEKTPOCTATUYECKOrO TMOJis, Pa3HOCTh
NOTEHIMAJIOB, JJEKTPOABMKYIIAs CHJIa, CHJIA TOKa, HaIpsKEHHE,
MOIIIHOCTh TOKa, 3JIEKTpHUUYECKasi EMKOCTh IUIOCKOTO KOHJEHcaTopa,
CONPOTHBIICHUE yYACTKA LIETH C MOCJIEA0BATENbHBIM U MapalieIbHbIM
COCMHEHUEM  PE3UCTOPOB,  DHEPrUsl  BJIEKTPUYECKOrOo MO
KOHJIEHCATOPA;

OOBSICHATH  OCOOCHHOCTHM  TPOTCKaHHWS  (DU3WYECKUX  SIBICHUM:
MEXaHUYECKOE JBUKEHUE, TEIIOBOE JIBUKEHUE YaCTHUI] BELIECTBA,
TEIJIOBOE  paBHOBECHME, OpOYHOBCKOE  JBIKeHHE, 1uddy3us,
UCIIapEHUe, KUIIEHUE W KOHJCHCAlMs, IUIaBJICHUE U KpUCTAJUIA3alus,
HaIIPaBJIEHHOCTh TEIJIONEPEAayH, ANEKTPU3ALIMS TEN,
AKBUIIOTEHIUAJIBHOCTh MOBEPXHOCTHU 3aPSIAKEHHOT'O MPOBOJHUKA;
IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOU (hU3HUECKON BEITHMYUHBI
OT JApPYrol C HCHOJIb30BAHUEM IIPSAMBIX HW3MEPEHUN, IPU 3TOM
KOHCTPYHUPOBAaTh YCTaHOBKY, (DHKCHPOBATH PE3yNbTATHl MOTYyUYECHHOMN
3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHJE TpadUKOB C y4ETOM
aOCONIOTHBIX  MOTPENTHOCTeW W3MEPEHHH, JeJaTh BBIBOJABI  TIO
pe3yJibTaTaM UCCIIECIOBAHUS,

IPOBOANTH KOCBEHHBIE M3MEpEHUs (DU3UYECKUX BEIMYWH, TIPU ITOM
BBIOMpATh ONTUMATLHBIN METOT U3MEPEHUS, OIEHUBATh a0COTIOTHBIE U
OTHOCHUTEJIBHBIE TOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHHU;
IPOBOAUTH  OIBITBI 1O MOPOBEPKE NPEAIOKEHHOM  TUIIOTE3BI:
IJJAHUPOBATh JKCIIEPHUMEHT, coOupathb DKCIEPUMEHTAIIBHYIO
YCTaHOBKY, aHAJIM3UPOBATH MOJYYEHHBIEC PE3YJIbTATHI U JI€JIaTh BBIBOJ O
CTaTyce NPeIOKEHHON TUIIOTESBI,

coOiofaTh  MmpaBwia  0€30MacHOr0  TpyAa TMpU  NPOBEACHUU
HCCIIEIOBAHUM B paMKax y4eOHOro SKCIIEpUMEHTa, MPAaKTUKyMa U
y4eOHO-UCCNEIOBATENIbCKOM W MPOEKTHOM  AEATENbHOCTH  C



WCIOJIb30BAaHUEM U3MEPUTENIBHBIX YCTPOMCTB U  J1aDOpPaTOPHOIO
000py10BaHMUS;

e pelmarb pacuy€THBIE 3aJa4yd C SBHO 3aJaHHOW W HEABHO 3aJaHHOU
dbu3MYeCKON MOJIENbIO: HA OCHOBAaHUU aHAIN3a YCIOBUSI 0OOCHOBBIBAThH
BBIOOp (PU3MUECKONM MOJeNU, OTBEUalIlel TpeOOBaHUAM 3a/auu,
OPUMEHATh  (POPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U IOCTYJIAThl
bU3UYECKUX TEOPUl TPH HUCIOIH30BAHUU MATEMaTUYECKUX METOJ/OB
pelieHrs 3ajad, MPOBOAWTH pPAcUYE€Thl HA OCHOBAHUMU HMMEIOIINXCS
JTAHHBIX, AaHAJU3UPOBATH PE3YJAbTATHl U KOPPEKTUPOBATH METOBI
pelieHus ¢ y4ETOM MOJYYEHHBIX Pe3yJIbTaTOB;

e pemarh KaueCTBEHHBIE 3aJlaud, TpeOyroliue MpUMEHEHUS 3HAHUU W3
pa3HBIX pa3leioB Kypca (PU3MKM, a TaK)Ke HWHTErpaluyd 3HAHUN u3
JIPYTUX TMPEIMETOB €CTECTBEHHO-HAYyYHOTO IMKJA: BBICTpauUBaTh
JIOTUYECKYIO LIETIOYKY PACCYKJICHUIN C OMOpPON HA U3YUYCHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

e HCMOJIb30BaTh TEOPETUUECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB  paOOThl  U3MEPUTEIBHBIX  IPUOOPOB, TEXHUUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB;

e TMPUBOJUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKU, B OOBSICHCHHE IMPOIIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTUE TEXHUKHU U TEXHOJOTHH;

e AHAIM3UPOBATH M  OIICHWBATh  TMOCIEACTBHS  OBITOBOM U
MPOU3BOJCTBEHHOM  JIESITEILHOCTH  YEJIOBEKAa,  CBSI3aHHOW  C
(bu3MUECKUMH MPOIECCaMU, C TTO3UIUN IKOJIOTMYECKO 0€30MacHOCTH,
NPEACTAaBICHUN O palMOHAIBHOM MPUPOAOINOIb30BAaHUU, a TaKKe
Pa3yMHOM HCIIOJIb30BaHUU JIOCTHKEHHII HAYKHM WU TEXHOJOTHM st
JaNbHEHIIero pa3BUTHUS YEJIOBEYECKOTO 00IECTBA;

e TMPHUMEHSATH Pa3IUUHbIE CIIOCOOBI pabOTHI ¢ HHPOPMAIIHEH PU3UIECKOTO
COJIepKaHUsI C HCIIOJIb30BAHUEM COBPEMEHHBIX HH(DOPMAIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HMCTIOJIH30BaTh COBPEMEHHbBIE HH(OPMAITMOHHBIE
TEXHOJIOTUU IS TIOMCKA, MEepepadOTKU M TMPEIbSBICHUS y4eOHOU W
HAy4HO-TIOMYJISIPHOM uH(pOpMaIIH, CTPYKTYpUPOBaHHUS u
UHTEepIpeTaluu  UHPOPMAIMK,  TOJXYYEHHOM M3  Pa3InYHBIX
MCTOYHHUKOB, KPHTHYCCKU aHAIM3UPOBATH IONYYACMYI0 MH(OPMALIUIO
U OLICHUBATh €€ JTOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIUXCSA 3HAHUU,
TaK ¥ Ha OCHOBE aHAJIM3a UCTOYHUKA WH(OPMAIUY;

e TMpOSBIATH  OpPraHMW3alMOHHBIE W  [IO3HABaTEJIbHbIE  YMEHHUS
CaMOCTOSITEJILHOTO  NPHUOOPETEHHUs] HOBBIX 3HAHUW B  MpoLEcce
BBINIOJIHEHUS IPOEKTHBIX U y4€OHO-UCCIE0BATENbCKUX paldoT;

e paboTaTh B TPyNIE C UCHOJHEHHWEM PAa3IMYHBIX COLHUATIBHBIX POJICH,
IUTAHUPOBATh  paboOTy  TPYIIbI,  palMOHAIBLHO  PacHpenemsTh
NEATEeNIbHOCTh B HECTAHNAPTHBIX CUTYallUsIX, aJICKBAaTHO OLICHUBATh
BKJIQJI KQXJJOTO M3 YYaCTHUKOB I'PYNIbI B PEUICHHUE paccMaTpUBAEMOM
POOIEMBI;

e TPOSIBIISITH MOTHBAIMIO K Oyaymiel mpodecCHOHAIBHON NesATEeIhHOCTH
0 CTIETIMATTEHOCTSAM (DU3UKO-TEXHUUYECKOTO MPOHIIS.

K xonny oOyuenust B 11 Kknacce npeiMeTHbIE Pe3yJbTaThl HA YriayOJIEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUIUXCS YMEHUM:

e TMOHHUMATh poOdAb (QU3UKA B HKOHOMHUYECKOW, TEXHOJOIMYECKOH,

COIMATIbHON M ATHUYECKOM cdepax AesATeNbHOCTH 4YeJIOBEKa, POJb U



MECTO (U3UKM B COBPEMEHHOW HAy4YHOM KapTUHE MHpa, POJb
ACTPOHOMHUHM B IIPAKTUYECKOM NEATEIBHOCTU YEJIOBEKA U JaJbHEHIIEM

Hay4YHO-TEXHUYECKOM pa3BUTHH, 3HAYEHUE OMKCATENBbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTENIBHON U MPOTHOCTHYECKOW (PYHKIMI
¢uznueckoll TeopurM — DJIEKTPOJMHAMUKH, CIELHATIBHON TEOpUU

OTHOCHUTEJIbHOCTH, KBAaHTOBOW (PU3MKHU, poib (DU3NYECKON TEopuu B
dbopMupoBaHUU TMPEACTABICHUN O (PU3NUECKON KapTUHE MHUpa, MECTO
¢uznueckoil KapTUHBI MUpa B 00IIEM pSAYy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE;

pasznuyaTth yYCIOBHUS MPUMEHUMOCTH MoJenell (Uu3nyeckux Ten u
IPOLIECCOB (SIBICHUI): OJHOPOJIHOE DJIEKTPUUYECKOE M OIHOPOJHOE
MarHuTHOE TIOJIsl, TApMOHMYECKWE KoJieOaHHs, MaTeMaTH4YeCKUN
MasTHUK, WJACATbHBIM MPYKUHHBIM MasTHUK, TAPMOHUYECKUE BOJIHBI,
UJeaIbHbIN KoJieOaTeNbHbI KOHTYp, TOHKas JIMH3a, MOJENEH aToma,
aTOMHOTO fJIpa ¥ KBAaHTOBOM MOJIENIU CBETA;

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

aQHAJIU3UPOBATH U OOBSACHSITH AJIEKTPOMArHUTHBIE MPOIECCHI U SBJICHUS,
UCIIONIB3Ysl OCHOBHBIC TIIOJOKCHUSI W 3aKOHBI JJIEKTPOAUHAMUKU U
CHEIUATbHOW  TEOPHUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUSs
ANIEKTpUYECKOro 3apsiia, cuia Awmmepa, cuia JlopeHua, 3akoH
ANEKTPOMAarHUTHOW  WMHAyKUWW, mnpaswio Jlenma, cBs3p  JJIC
CAMOMHIYKIIMM B DJJIEMEHTE DJJIEKTPUYECKOM IEMU CO CKOPOCTBIO
U3MEHEHUS  CHJIbI  TOKa, IOCTYJaThl  CHEIUAIbHOM  TEOpuuU
OTHOCHUTEJIBHOCTH DWHIITEWHA);

aHANMM3UPOBATh U OOBACHITH KBAHTOBBIE TMPOIECCHI U SIBJICHUS,
UCIIOJIb3Ys TOJIOKEHHsSI KBAaHTOBOW (Pu3uku (ypaBHEHHE OWHINTEHHA
st potoaddexra, mepBbIi U BTOpOM MoCTyjiaThl bopa, mpuHLUI
COOTHOIIIEHUS HeomnpeaenéHuocTeit [ elizenOepra, 3aKOHbI COXpaHEHUS
3apsiIOBOTO ¥ MAacCOBOT'O YHCEN U SHEPTHH B SAIEPHBIX PEAKUIHUIX, 3aKOH
PaaMOaKTUBHOTO pacnajia);

ONMKCHIBATh (DU3UUECKUE MPOIECCHl U SIBJICHUS, MUCTONb3Ysl BETUYHHBI:
HaIpPsSYKEHHOCTh ANEKTPUYECKOTO noJs, NOTEHIMAT
AIEKTPOCTATUYECKOTO oI, pPa3HOCTh MOTEHUUAJIOB,
ANEKTPOABUAKYILAS CUJIA, WHIAYKLUHUS MArHUTHOTO IMOJsl, MAarHUTHBIN
NOTOK, cujla AwmIepa, HHAYKTUBHOCTb, OJJIEKTPOJBHXKYILAs CHJIA
CAMOMHJIYKIIMM, SHEPruUsi MArHUTHOTO IIOJSl MPOBOJHHUKA C TOKOM,
PEISTUBUCTCKUM  HMMIYJIbC, TIOJHAS SHEPrus, OHHEPrusi IOKOS
CBOOOTHOM YaCTHUIIBI, PHEPTUS M UMIYIbC (OTOHA, MACCOBOE YHUCIIO U
3apsiz siApa, SHEPTUS CBSI3U S1Ipa;

OOBSACHATH  OCOOCHHOCTHM  TPOTEKaHWsS  (PUBUYECKUX  SBICHUI:
AIEKTPOMArHUTHAas WHYKIINS, CaMOUHIYKIIHUS, pe30HaHC,
uHTepdepeHnns BoJH, nu(pakius, AUCTEPCUs, TOJTHOEC BHYTPEHHEE
otpaxenue, Gotodnexkrpudeckuii dpdexr (poroaddexr), ampda- u
OeTa-pacnazpl sep, ramMma-u3iaydeHue snuep, GU3ndecKue MPUHITUIIBI
CIIEKTPAJIbHOTO aHaIn3a U padoThI Ja3epa;

ONpENENATh HAMPABICHUE WHIYKIUU MAarHUTHOTO MOJsi MPOBOJHUKA C
TOKOM, CUJIbl AMriepa u cuibl JIopeHna;

CTPOUTh H300pa)KEHUE, CO3/1aBAEMOE IUJIOCKUM 3€pKajoM, TOHKOM
JIMH30M, U PACCUUTHIBATH €T0 XapaKTEPUCTUKH;



MIPUMEHSITH OCHOBOIIOJArarolnyue aCTPOHOMUYECKHE TTOHSATHS, TEOPUH U
3aKOHBI I aHajdu3a W OOBACHEHUS (UBUYECKUX MPOLIECCOB,
NPOUCXONAIINX B 3BE3/1aX, B 3BE3AHBIX CUCTEMAX, B MEKTATAKTUYECKOU
cpene; ABMKEHUSI HEOECHBIX TeJ, IBOJIIOIMHU 3BE3/] U BeeneHHo;
IPOBOJIUTH HCCJICOBAHUE 3aBUCUMOCTEW (UBUYECKUX BEIUYUH C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUM, TMPU STOM KOHCTPYHUPOBATH
YCTAaHOBKY, (DUKCUPOBATh pE3yJbTaThl IMOJIYYEHHOW 3aBUCUMOCTHU
(¢u3nueckuxX BEIMYMH B BHAE TIpadUKOB € Y4ETOM aOCOJIOTHBIX
NOTPENTHOCTENH  M3MEpPEHMM, JenaTh BBIBOABI 1O  pe3ysibTaTaM
UCCIIC/IOBAHUS;

IPOBOJIUTh KOCBEHHBIE M3MEPECHUS (DU3NUYECKUX BEIUYHUH, MPU ITOM
BBIOMPATh ONTUMAJIBHBIM METOJ U3MEPEHUS, OIICHUBATh A0COJIFOTHBIE U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHU;
IPOBOJIUTh  OMBITBI O  MPOBEPKE  MPEIJIOKEHHOM  THUIIOTE3bI:
TJIAaHUPOBATh AKCTIIEPUMEHT, cobupatb AKCIIEPUMEHTAIIbHYIO
YCTAaHOBKY, aHAJIM3UPOBATH MOJYUYCHHBIC PE3yJbTaThl U JeJaTh BEIBOJ O
CTaTyce MPEeIJIOKEHHON THIIOTE3bI;

OTIMCBHIBATh METO/IbI TIOJYUCHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUIA;
cobmoaTh  mpaBwia  0e30MacHOro  Tpyda TMpU  TPOBEIACHUU
UCCIEJIOBAaHUN B paMKaxX y4eOHOro SKCIEpUMEHTa, MpPaKTUKyMa U
y4eOHO-UCCNEIOBATEIbCKOM W TPOEKTHOM  JEATENbHOCTH  C
UCIIOJIb30BAaHUEM  HM3MEPUTEIIBHBIX YCTPOHUCTB U  JIaOOpPaTOPHOTO
000py10BaHMUS;

peliatb pacy€THbIC 3aJaud C SBHO 3aJaHHOM W HESIBHO 3aJlaHHOM
dbu3uYecKol MOJIEbI0: Ha OCHOBAaHWM aHaIW3a YCJIOBHUS BBIOUpATH
dbu3uYecKkre MoJIeNId, OTBEUYAIOIIMEe TPEOOBAHUSIM 3a/Jaud, MPUMEHSTH
dbopMyIIbI, 3aKOHBI, 3aKOHOMEPHOCTHU M TIOCTYJIAThl (U3UIECKUX TCOPUH
IpU HCHOJIb30BAaHUU MATEMaTUYECKMX METOAOB pPEUICHUs 3ajad,
NpOBOAUTH  Pacu€Tbl HAa  OCHOBAaHUM  HMMEKONIUXCS  JaHHBIX,
aAHAJIM3UPOBATH PE3YJIbTAaThl U KOPPEKTUPOBATH METOJABI PEHICHUS C
y4ETOM TTOJTYYEHHBIX PE3YIbTATOB,;

pemaTh KauyeCTBEHHBIE 3aJlaud, TpeOyIollne NMPUMEHEHUs 3HAHUW U3
pPa3HBIX pa3JeiIoB Kypca (PU3MKH, a TaKXKe HWHTETpallMM 3HAHUNW W3
JIPYyTUX TPEIMETOB €CTECTBEHHO-HAYYHOI'O0 IIMKJA: BBICTpauWBaTh
JIOTUYECKYIO LIETIOUKY PACCyJICHHUM C ONMOpPON HAa M3YUYEHHbIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UUYCCKHE SBJICHUS,

UCITOJIB30BaTh TEOPETUUYCCKUE 3HAHUSA IS OOBSICHEHHS OCHOBHBIX
IPUHITAIIOB  pabOThl  U3MEPHUTEIBHBIX NPHOOPOB, TEXHUYCCKHX
YCTPOMCTB M TEXHOJIOTHYECKUX MPOIIECCOB;

IPUBOAUTE TPUMEPHl BKJIaJa POCCHMCKUX W 3apyOeKHBIX YUEHBIX-
(M3UKOB B pa3BUTHE HAYKH, B OOBSICHECHHE IPOIECCOB OKPYIKAIOIIETO
MHpA, B Pa3BUTHE TEXHUKHU U TEXHOJOTHIA;

aHAJM3MpPOBaTh W OLCHHWBATH  TIOCICJACTBUS  OBITOBOM W
MPOM3BOJICTBEHHOM  JIESTEIbHOCTH  YEJIOBEKA, CBSI3AHHOM  C
(GU3UYECKUMH TIPOIIeCCaMU, ¢ TTO3HMIINI KOJIOTHYECKOM 0e301acHOCTH,
MPEJCTABICHUM O palMOHAIBLHOM MPUPOJIONIOIBL30BAHUH, a TaKkKe
pPa3yMHOM HCIOJIb30BAHUU JOCTHKEHUN HAyKU W TEXHOJOTUM s
JTadbHEHIIEro pa3BUTHS Y€JIOBEUYSCKOT0 00IIECTRa;

MIPUMEHSIThH pa3audyHbie cI0cO0bI paboThl ¢ HH(MOpMaLKe PU3NIeCKOro
colepKaHUsI C MCIOJb30BAHMEM COBPEMEHHBIX HMH(OPMAIIMOHHBIX
TEeXHOJIOTHH, MMPU 3TOM HCIOJIb30BaTh COBpEMEHHbIE MH(OPMAITMOHHBIS



TEXHOJIOTUM MJIA TIOMCKa, MEpepaboTKH W TMpeabsABICHHUS y4eOHOU U
HAYYHO-TIOMYJISIPHON uHpOpMaIu, CTPYKTYPHUPOBAHUS u
UHTEepIpeTaund  uHQOpManMM,  MOTYYEHHOH M3  Pa3iIMYHBIX
MCTOYHUKOB, KPUTUYECKH AHATU3UPOBATH IMOJIy4aeMyl0 HH(OPMAIIIIO
U OIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHAJIM3a UCTOYHUKA HH(OPMAIINH;

OpOSIBISITH ~ OpPTaHM3AaI[MOHHBIE W [O3HABaTENbHBIE  YMEHHS
CaMOCTOSITETFHOTO ~MPUOOPETEHUsT HOBBIX 3HAHWH B  MpoIEecce
BBITIOJIHEHUS TPOEKTHBIX U YU4EeOHO-HCCIEA0BATEIBCKUX PaboT;
paboTaTh B TPyNNE C WUCIOJHEHHEM PAa3IWYHBIX COLUATBHBIX POJICH,
IUIAaHUPOBaTh  paboOTy  TpyNmIbl,  palMOHAIBHO  PACIpEeaeisiTh
JeSTebHOCTh B HECTAHAAPTHBIX CHUTYAIUSAX, aIeKBAaTHO OIEHWUBATh
BKJIa/I KXJIOTO M3 YYACTHUKOB TPYIIBI B PEIICHHUE paccMaTpUBaeMOn
npo0JIeMBbl;

NpOSIBIISITH MOTUBAIMIO K Oyaymiel npodeccHoHanbHON AeITeTbHOCTH
1o CHETHATLHOCTSAM (U3UKO-TEXHUIECKOTO npouIIs.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
Koaun4yecTBo 4yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
KoHTpoJbHbIE IIpakTHYeckue
/m | NporpamMmsl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoThI

Paznea 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI

11 HayuHnslii MeTO1 IO3HAHNUS 6 bubnuoreka [JOK
' TIPUPOIBI https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 6
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
2.1 Kunemaruka 10 1 https://m.edsoo.ru/f16b68d7
bu6moreka [IOK
2:2 Jluamuka 10 https://m.edsoo.ru/f16b68d7
N bu6mmoreka [IOK
2.3 C
TATHIA TBEPAOTO Tea 5 1 https://m.edsoo.ru/f16b68d7
2.4 3aKOHBI COXpAHEHUS B MEXAHUKE 10 1 Bubmorexa ITOK
' P https://m.edsoo.ru/f16b68d7
Hroro mmo pasneny 35

Pa3nea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

3.1

OCHOBEI
MOJIEKYJISIPHOKHHETHYECKOU
TEOpUH

15

bu6mmoreka [JOK
https://m.edsoo.ru/f16b68d7



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

3.9 Tepmoannamuka. TennoBble 20 bubnuorexa [IOK
' MaIHHbI https://m.edsoo.ru/f16b68d7
33 ArperatHble COCTOSIHHS BELIECTBA. 14 bubnuorexa [JOK
' ®a30BbIC MEPEXO,IbI https://m.edsoo.ru/f16b68d7
Wroro mo pazueny 49
Pa3nea 4. DJIEKTPOJINHAMUKA
bu6moteka [IOK
4.1 DUeKTpHtieckoe nose 24 https://m.edsoo.ru/f16b68d7
42 n . . o4 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
. bu6mmoreka [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
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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 OTHOCUTEJBHOCTH

3.1

Ocuosel CTO

5

1

bu6mmoreka [JOK
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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 SApa 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 IOBTOPEHHUE

7.1

Cucrematuzanus u
00001enne
MPEIMETHOTO

15

bu6mmoreka [JOK
https://m.edso0.ru/39859¢f1
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COJICpKAHUA U OTIBITA
NeATeIbHOCTH,
MPUOOPETEHHOTO MPU
M3yYEHHUH Kypca
¢uzuku 10 — 11

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

10 KIIACC
No 11/ Tema DJIeKTPOHHBbIE HU(PPOBHIE
° n/m
ypoKa KoanuecTBo yacon o0pa3oBaTejibHbIE PeCypChI
Konrpoububie | IIpakTuyeckue
Bceero
padoTshI padoThI
1 ®duzrka — pyHIaMeHTadbHas HayKa O IPUpOJie bubamorexa [OK
yH e https://m.edsoo.ru/1beef346

9 Hay4nplii MeTO1 O3HAHUS ¥ METO/IbI UCCIIEIOBAHUS (PU3HUECKIX bu6moreka [IOK
SIBJICHUH https://m.edsoo.ru/3a7fde29

3 DKCIEPUMEHT U TEOPHS B MPOLIECCE O3HAHUS TPUPOIBI. bubnuoreka [IOK
HaGnrogenue u skcriepuMeHT B pusnke https://m.edso0.ru/34c49931
Crioco6s1 m3mMepeHust GU3NIeCKUX BEIMYWH (aHAJIOTOBBIC U

bu6moreka [IOK
4 uu(dpoBbIe UBMEPUTENBHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYUKOBBIC
https://m.edsoo.ru/ca2def03
CUCTEMBI)

5 AOCOJIFOTHAs! 1 OTHOCUTEJIbHAS MTOTPEITHOCTH H3MEPEHHI bubnuoreka [JOK
(bMBUYECKUX BEITHMYHUH https://m.edsoo.ru/7f18fda3
MonenupoBanue GU3NYECKUX SBICHUHN U MPOLIECCOB
(MaTepuanbHas TOUKa, aOCOTIOTHO TBEPAOE TEJO, UaeaIbHas

5 YKUJKOCTh, UCATBHBIN Ta3, TOUCYHBIN 3apsia). I umoresa. bu6mmoreka [JOK
DU3NYECKUH 3aKOH, TPAHUIIBI €ro npuMeHuMocTu. dusnueckas https://m.edsoo.ru/eabbdedl
teopust. Posb 1 MmecTo ¢pusuku B popMHUPOBAHUN COBPEMEHHOM
Hay4YHOU KapTUHBI MUpPA, B MPAKTUYECKOH AESITEIIbHOCTHU JTIOACH

7 Mexanuueckoe apmxeHue. Cucrema orcuera. OTHOCUTEIBHOCTh bubnmnoreka [JOK
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MEXaHUYCCKOI'O IBUXKCHUS. HpSIMaH u 06paTHa51 3aJa4 MCXaHUKHU

https://m.edsoo.ru/e9a52f02

Pannyc-BexTop MaTepualbHOM TOYKH, €70 IIPOEKIMH Ha OCU

8 koopaunat. Tpaekropus. [lepememenne. Ckopocts. X mpoekunu bubmorexa HOK
P P pIvt. 2Iep ' POCTE. P https://m.edsoo.ru/30a108a5
Ha OCH KOOpIUHAT
9 PaBHOMepHOE IpsiMosMHEHOE nBIKeHue. [ paduueckoe onucanue bubnuotexa [JOK
PABHOMEPHOTO IIPSAMOJIMHEWHOTO IBUKECHHS https://m.edso0.ru/89ba7190
10 CrnosxeHue nepeMelieHnii u ckopoctel. Perenue 3aqau Bubamorexa [IOK
P p ' https://m.edsoo.ru/761d18aa
11 HepaBnoMepHoe nBmxeHne. MrHOBEHHasi CKOPOCTh. Y CKOPEHUE. bubnuorexa [JOK
[IpssMOnMHENHOE IBH>KEHUE C IIOCTOSTHHBIM YCKOPEHUEM https://m.edsoo.ru/a99549a7
12 I'padmyeckoe onucanue NpSIMOIUHEHHOTO ABUKEHHUS C bubnuoreka [JOK
ITOCTOSTHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBoboaHoe majeHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.
13 3aBUCUMOCTb KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT BPEMEHH U UX Bubmmorexa [JOK
P » CKOP > YOKOP P https://m.edsoo.ru/f738109c
rpadguku
JIBukeHue Tena, OpoIIeHHOTO MO/ YTIIOM K TOPU30HTY
14 TexHuyeckre yCTpoMCcTBa U TEXHOJOTUYECKUE MPOLIECCHI: bubnuoreka [JOK
CIIUJIOMETP, JBXKEHUE CHAPSAJIOB, LICMHBIE, IEeCTEpEHYAThIE U https://m.edsoo.ru/71cbb4f5
peMEHHBIE TIepelaun, CKOPOCTHBIE JTU(THI.
KpuBonuneiinoe npuxenue. [[BuxeHne mo oOKpyXHOCTU. YTJ0Bas U
15 JMHEWHasa ckopocTh. [lepruon u yactora. lleHTpocTpemMuTenbHoE bubnunoreka [JOK
(HOpMasbHOE), KacaTenbHOE (TaHT€HIIMAIBHOE) U TIOJTHOE https://m.edsoo.ru/33196fbe
YCKOpPEHUE MaTepUaIbHON TOUYKH.
bu6mmoreka [JOK
16 KonTponsnas pabora no teme "Kunemaruka"
P P https://m.edsoo.ru/1242f32e
17 IlepsrIif 3akoH HproToHA. MIHEpIMaibHbIE CUCTEMBI OTCUETA. bubnuorexa [IOK
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[Tpunun otHocutenbHOCTH ['anunes. HemnepuuanbHble CUCTEMBI

https://m.edsoo.ru/5a9e4a64

oTcuéra
bu6mmoreka [IOK
18 Cuna. PaBHOIeliCTB as cwia. Bropoit 3akoH HetoTona. Macca
A yiot p https://m.edsoo.ru/141d3837
bu6morteka [IOK
19 B3aumopeiicteue Ten. Tpernit 3akoH HeroToHa
A p https://m.edsoo.ru/57dba505
20 [IpuHnun cynepno3unuu cwi. Pemenne 3a1a4 Ha NpUMEHEHUE bubnuoreka [JOK
3aK0HOB HproTOHA https://m.edsoo.ru/bdf997fb
21 3aKOH BCEMHUPHOTO TATOTEHUS. DKBUBAICHTHOCThH I'PABUTALIMOHHOMN bubnuorexa [JOK
Y NHEPTHOM Macchl https://m.edsoo.ru/9aba2b0a
22 Cuiia TSHKECTH U YCKOPEHHE CBOOOIHOTO MaIeHUs bubmiorexa HOK
yerop https://m.edso0.ru/22757f26
3aBUCUMOCTbH YCKOPEHHS CBOOOIHOTO MaI€HUS OT BBICOTHI HaJ
93 MMOBEPXHOCTHIO TUTAHETHI M OT reorpaduuecKkoi MUpoThl. [[BiokeHne bubnuoreka [IOK
HeOECHBIX TeN M X CYTHUKOB. 3akoHbl Kerutepa. [lepBas https://m.edsoo.ru/11abfa0a
KOCMHUYeCcKasi CKOPOCTb.
24 Cuina ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, nBmxymierocs ¢ bubnuoreka [JOK
YCKOPEHHUEM. https://m.edsoo.ru/O0ae2cd84
Cuina tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJILKEHUS U CHIIa
tpenus nokos. Koadduuuent tpenus. Cuna conpoTUBICHUS TPH bubmorera [IOK
25 BIDKEHUU Ten.a B XKHMJIKOCTHU WU ra3e. e€ 3aBUCUMOCTb OT CKOPOCTH https://m.eds00. M/ 1286499
g g ’ P https://m.edsoo.ru/2cb29676
OTHOCHUTEIILHOTO JIBIKEHUSI.
Hasnenue. ['mapocratnueckoe naneHue. Cuna Apxumena.
26 TexHnueckne ycTpoicTBa U TEXHOJIOTUUECKHUE MPOLECCHI: Bubmmorexa LIOK
ye1p pott ' https://m.edsoo.ru/a28aa7ad
MOAIIUITHUKY, IBIKEHUE UCKYCCTBEHHBIX CITYTHUKOB.
27 AbcomoTHO TBepnoe Teino. [loctynarenbHoe U BpamaTeabHOe bubnuoreka LIOK bubanorexa



https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad

ABHUIKCHUEC TBCPAOTO TCIIa

[HOK https://m.edsoo.ru/2b95d57e

28 MoMeHT cuiIbl OTHOCUTEIIBHO OCH BpaieHus. [1nedo cumbl Bubmnorexa LIOK
p ' https://m.edso0.ru/653d3459
29 CrnoxeHue cui, MPUJIOKEHHBIX K TBepaomy Teny. LlenTp Tsokectu bubnuotexa [JOK
Tea. Y CIOBUSI paBHOBECHUS TBEPAOTO Tesa. Buibl paBHOBECHS https://m.edsoo.ru/9aa79a7d
TexHnueckre ycTporuCcTBA U TEXHOJOTHUECKHUE MPOLECCHI:
30 KPOHIITEIH, CTPOUTENBHBIN KpaH, PelIéTuaThie KOHCTPYKIIUN Bubamorexa [IOK
P > 1P bail, b PYIHHH. https://m.edsoo.ru/dclcaacO
Pemenne 3amau
31 KonTponsnas pabora no teme "unamuka. CtaTuka TBepJoro bubnuoreka [IOK
Tena" https://m.edsoo.ru/9f5a574c
Nmmynbec MaTepranbHONW TOYKH, CHCTEMBI MAaTEPUATHHBIX TOYEK.
32 IlenTp Macc cucTeMbl MaTEpPUAIBHBIX TOUYEK. TeopeMa 0 ABMKECHUHU Bubamorexa [JOK
P P - 0P https://m.edsoo.ru/4bb8294b
LIEHTpa Macc
33 Nmnynbc cuiibl 1 IBMEHEHNE UMITYJIbCA TeJla. 3aKOH COXPaHECHUS bubnuoreka [IOK
UMIyJbca. PeakTUBHOE IBUKEHUE https://m.edsoo.ru/13f0a221
34 MomeHT uMnynbsca MaTepuanbHoi Touku. [IpencraBienue o bubnuoreka [JOK
COXpAaHEHUU MOMEHTA UMITYJIbCa B IIEHTPAJIbHbBIX MOJISAX https://m.edsoo.ru/d6532eb9
bu6moreka [IOK
35 Pemenue 3amau
A https://m.edsoo.ru/f7706d63
36 PaGora cuibl Ha ManoOM U HA KOHEYHOM IEepEeMEIlIEHUH. bubnunoreka [JOK
I'paduaeckoe npencraBieHrne padoOThl CHIIBI. MOITHOCTh CHITBI https://m.eds00.ru/913974c7
37 Kunernueckas sneprus. Teopema 00 U3MEHEHNH KMHETUYECKOM bubnunoreka [JOK
SHEPruy MaTepUaIbHON TOUKHU https://m.edsoo.ru/9a5e2e74
[ToTeHunanpHbIe U HEMOTEHIMANIbHBIE CUIIbL. [loTeHanbHas
. bu6mmoreka [JOK
38 sHeprus. [loTenuanbHas sHeprus ynpyro aeGopMupoBaHHON

MPYXUHBI. IloTenunanpHas OHEpPTIUA TCJIia B OAHOPOJHOM

https://m.edsoo.ru/554bafcc
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IpaBUTAIIMOHHOM T110J1e. [loTeHInanpHas SHeprus Tesa B
rPaBUTAIMOHHOM I10JI€ OJTHOPOIHOTO 1Iapa (BHYTPU U BHE I1apa).
Bropas kocMuueckas CKOpOCTb.

Tpetbst kocMuUeckast CKOpocTh. CBsi3b pabOTHI HEMOTEHIIMAIBHBIX

39 CHJI C UI3MEHEHNEM MEXaHUYECKON SHEPTUH CUCTEMBI TEJ. 3aKOH bubmorexa HOK
. p ’ https://m.edsoo.ru/f57b4e01
COXpaHEHUsI MEXaHUYECKON IHEPTUN
VYrpyrue u Heylnpyrue CTOJIKHOBEHM. Y paBHEHUE bepHyium kak
CJIEJICTBHE 3aKOHA COXPAHEHUSI MEXaHUYECKON IHEPTUH.
40 TexHnyecKne yCTpOCTBA U TEXHOJIOTHUECKHUE IIPOIIECCHI: bubmmorexa TTOK
yerp - - . p ' https://m.edsoo.ru/f30f43b6
JBIKEHUE PAKET, BOJOMET, KOTIEP, MPYKUHHBIN IMUCTOJIET,
TUPOCKOII, (pUTypHOE KaTaHHE Ha KOHbKAX.
" " bubnuoreka [IOK
41 KonTponbHas paboTta o Teme "3aKkoHbI COXpaHEHUS! B MEXaHUKE
https://m.edsoo.ru/474e7c4a
Pa3BuTune npeacraBieHuii o npupojie TermioTel. OCHOBHbIE
. bu6moreka [IOK
42 MOJIOXKEHHUS MOJIEKYJIIpHO-KuHeTHIeckoi Teopuu (MKT), ux
https://m.edsoo.ru/b0a4445f
onbITHOE 060ocHOBaHue. Juddy3us. bpoyHOBCKOE TBHKEHUE.
XapakTep ABUKEHUS U B3aUMOJICHCTBHS YaCTHI BEILIECTBA.
. . bu6moreka [IOK
43 Mogenu cTpoeHHS Ta30B, )KUIKOCTEH U TBEPIBIX TNl U 0OBICHCHHUE
R N https://m.edsoo.ru/c44d02e2
CBOMCTB BEII[eCTBA Ha OCHOBE dTUX MOJCICH.
44 Macca u pazmepsl MoJiekyl (aTomoB). KonuuecTBo BemiecTsa. bu6mmoreka [JOK
[Toctrosinnas ABoraapo https://m.edsoo.ru/c5b72ab7
bubnuoreka [JOK
45 Temnepartypa. TemnoBoe paBHoBecue. [IIkana Ienscus
pPatyp p H https://m.eds00.ru/0070d493
bu6mmoreka [JOK
46 Pemenne 3amau
A https://m.edsoo.ru/1531aba5
a7 Mogenb uieaabHOTO Ta3a B MOJIEKYJISIPHO-KUHETHUECKOU TEOPHH: bu6mmoreka [JOK
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YaCTHUILbI ra3a IBUIKYTCA XaOTUYCCKU U HC BBaHMOHCﬁCTBYIOT Apyr
¢ apyroM. ['a30BbI€ 3aKOHBI

https://m.edsoo.ru/1deb2367

bu6mmoreka [IOK
48 VpaBaenne MenpaeneeBa-Knaneipona. Pemenue 3amag
P A p g https://m.edso00.ru/8d12¢328
bu6morteka [IOK
49 AOcoirorHas Temmeparypa. 3akod JlanbToHa
patyp A https://m.edsoo.ru/14e02d1f
50 H3omporieccrl B U1eaibHOM ra3e ¢ MOCTOSTHHBIM KOJIMYECTBOM bu6morteka [IOK
BEIIEeCTBA https://m.edso0.ru/68878d51
51 I'padmyeckoe npeacraBiaeHre U30MPOLIECCOB: U30TEPMa, U30X0Pa, bubnuoreka [JOK
n3obapa https://m.edso0.ru/1344327b
CBs3b MEXKy JABJICHUEM U CPEIHEN KHHETUYECKON YHEPrUeH
59 ITOCTYIATEIBHOIO TEIJIOBOTO ABMKEHUS MOJIEKYJ UIEAIIBHOTO ras3a bubnuoreka [IOK
(OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KHHETUUECKON TEOpUU https://m.edso0.ru/c8094721
HJICATHPHOTO Ta3a).
bu6moreka [IOK
53 Pemenne 3amau
A https://m.edso00.ru/10265a05
CBs13b a0COJTIOTHOM TEMIIEPATYPhl TEPMOJIUHAMHUYECCKON CHCTEMBI
54 CO CpeaHEeN KMHETUYECKON YHEPTUEH MOCTYNATEIbHOIO TEIIOBOTO https://m.edsoo.ru/c38af875
NIBIDKEHUSA €€ JaCTHI]
TexHuueckne ycTpoicTBa U TEXHOJOTUUECKHUE MPOLECCHI:
bubnuoreka [JOK
55 TepMOMeETp, OapoMeTp, odydeHre HaHomaTepuanoB. O6o01IeHne U
. | " https://m.edsoo.ru/09d12fd8
cucremMaTusanus 3HaHui o tTeme "OcHoBel MKT
bubmuoreka [JOK
56 KontpoabHas padora o Teme "OcHoBsl MKT"
P P https://m.edsoo.ru/13adad59
57 TepmoanHaMuueckas cuctemMa. 3ajaHue BHEIHUX ycnoBuid 1uist T /1 bu6mmoreka [JOK

cucreMbl. BHeninue u BHyTpeHHue napamerpsl. [lapamerpsr T/

https://m.edsoo.ru/5f8d38a3
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CHUCTEMBI KaK CPEJIHUE 3HAYEHUS BEJIMUYHH, ONUCHIBAIOIINX €€ HA
MHKPOCKOIIMYECKOM YPOBHE

58 HyneBoe nauano repmoauHamuku. CaMOpon3BOJIbHAS PETaKcaIus bubnuorexa [JOK
T/l cuctemsl K TEINIOBOMY PaBHOBECHIO https://m.edsoo.ru/8ec512f0
59 Moienp uieanbHOro ra3a B TEpMOJIUHAMUKE. Y CIOBUSA bubnuotexa [JOK
IIPUMEHUMOCTH 3TOM MOJIEIN https://m.edso0.ru/29355001
60 VYpaBaenue MenaeneeBa-KnanelipoHna v BeIpakeHHUE ISt bubnuotexa [JOK
BHYTPEHHEHN YHEPrun https://m.edsoo.ru/bal178d0
61 BeIpaxkenue 11 BHyTpEHHEN SHEPTUN OJHOATOMHOTO UJEAIBHOTO bubnuoreka [JOK
ra3za. KBasucrarnueckue 1 HECTaTHYECKHE MPOLECCHI https://m.edsoo.ru/ac5cacl5
62 DOnemeHTapHas paboTa B TepMOJMHAMUKe. Brruncinenue paboTel o bubnuoreka [JOK
rpaduky npouecca Ha pV-auarpamme https://m.edsoo0.ru/741d5738
63 Tennonepenada kak croco® n3MeHeHUs1 BHyTpeHHeH sHepruu T/1 bubnuoreka [IOK
CUCTEMBI 0€3 COBEpIICHUS pabOThI https://m.edsoo.ru/3d734561
64 KonBekmusi, TermmonpoBoHOCTh, H3TYyICHUE Bubmmorexa [JOK
https://m.edsoo.ru/157b54cd
KonunuectBo Temnotel. TemnoéMKoCTh Tena. Y aenbHas U MOJIsipHast
65 TEIIOEMKOCTH BellecTBa. YpaBHeHne Maliepa. Y enbHas TermioTa Bubamorexa [JOK
https://m.edsoo.ru/7ba67355
CropaHusi TOILIMBa
66 Pacuér konuyecTBa TEIIOTHI MIPH TEILIONEpeiade Bubmmorexa LIOK
https://m.edsoo.ru/1db5ad4e
67 [Tonsarue 06 anuabaTHOM Tporiecce. I1epBhIit 3akoH bubmuoreka [JOK
TepMOJUHAMUKU BHyTpeHHs sHEprusl. https://m.edsoo.ru/d8098824
68 KonmndecTBo TemnoTel u paboTa Kak Mepbl U3MEHEHHS BHYTPEHHEH bubnuoreka [JOK

sHepruu T/] cucremsl

https://m.edsoo.ru/b047alcd
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BTopoii 3aKk0OH TEpMOIMHAMUKH ISl PABHOBECHBIX U

bu6mmoreka [{OK

69 HEPaBHOBECHBIX IMporieccoB. HeoOpaTuMOCTh IPUPOTHBIX
P pott P PHpOX https://m.edsoo.ru/c6f4f464
MPOIIECCOB
bu6mmoreka [{OK
70 IIpuHLMIB AeWCTBUS TeMIOBbIX MamuH. KIT
p a https://m.edso0.ru/2e945513
bu6moreka [IOK
71 MakcumanbHoe 3Hauenue KII. [{ukn Kapuo
A1 p https://m.edsoo.ru/fe3857b9
bu6morteka [IOK
72 Pemenue 3amau
https://m.edsoo.ru/b3efal8b
73 OKOJIOTHYECKHE aCIIEKTHI UCIOJIL30BAHUS TEIUIOBLIX JBUTATEIIEH. bu6moreka [IOK
TennoBoe 3arps3HEHUE OKPYKAKOLIEH CPeIbl https://m.edsoo.ru/9867aaa7
TexHnueckne ycTpoiuCcTBa U TEXHOJOTHUECKHE MPOLECCHI:
XOJIOIMIBHUK, KOHTUIIMOHED, TU3EIbHBINA U KapOIopaToOpHbIN
74 JIBUTATENH, TApOBasi TypOMHA, TOJIYICHHE CBEPXHU3KUX bubnuorexa [JOK
TeMIepaTyp, YTUIN3alusl «TeIIOBBIX» OTXOI0B C UCIOJIb30BAHUEM https://m.edsoo.ru/c8c70432
TEIJIOBOTO Hacoca, yTHIIU3alus OMOOPTraHNYEeCKOTO TOTUIMBA IS
BBIPAOOTKHU «TEIUIOBOI» U 3JIEKTpo3Hepruu. Pemienue 3aqau
75 O06o01eHre 1 cucTeMaTr3ays 3HaHui 1o Teme ""TepMoauHaMuKa. bubnuoreka [JOK
TernnoBble MaIUHBI" https://m.edso0.ru/28d62b3f
76 KontponbHas padora o teme "Tepmoaunamuka. TerioBbie bubnunoreka [JOK
MaluHb!" https://m.edsoo.ru/1b6e26c¢5
77 [TapooOpa3oBanue 1 KoHeHcanus. Vcriapenye u KureHue. bubnunoreka [JOK
VY aenpHas TemioTa napooopazoBaHus https://m.eds00.ru/6f8e6777
Hacrimennsie u HeHachIeHHbIE apbl. KauecTBeHHAs
bu6mmoreka [JOK
78 3aBUCHUMOCTH TUIOTHOCTH U JIaBJICHHS HACBHIIIIEHHOTO Mapa OT

TEMIICPATYpPhI, UX HE3aBUCUMOCTD OT 00BEMa HACBIMICHHOTO I1apa.

https://m.edsoo.ru/f5¢17d02
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3aBUCHMOCTh TEMIICPATYpPhbl KUIICHHUA OT AABJICHUA B ) KUAKOCTU

79 Brnaxxnocts Bo3ayxa. AGCOIIOTHAS ¥ OTHOCHUTEIIbHAS BJIAKHOCTD bubmorexa HOK
AyXa. https://m.edsoo.ru/30ebbb79
bu6mmoreka [{OK
80 Pemenue 3amau
a https://m.edso0.ru/18e95ff3
81 Teépnoe teno. Kpucramnmaeckue u amop@usie Tena. AHU30TPOTIUS bubnuotexa [JOK
CBOMCTB KpPHUCTAJIJIOB https://m.edsoo.ru/20a88a03
82 [InaBnenue n kpucraumsanus. Y AelbHas TEIUIOTa IUIaBJICHUS. bubnuoreka [JOK
CyOmumariust https://m.edsoo.ru/6ee91e9f
83 Hedopmanuu BEpOrO Tena. Pactsokenue u cxarue. CABur. bubnuoreka [JOK
Monyne HOura. Ipenen ynpyrux nedopmanmii https://m.edsoo.ru/dalaab10
TennoBoe pacmMpeHne KUIKOCTEN U TBEPABIX Tell. AHTapMOHHU3M
. bu6moreka [IOK
84 TETUIOBBIX KOJIEOAaHUH YaCTHI] BEMIECTBA KaK MPUYMHA TEIIIOBOTO
https://m.edsoo.ru/7ba5edf2
pacrupeHus Ten (Ha Ka4eCTBEHHOM YPOBHE).
bu6moreka [IOK
85 [IpeobOpazoBanue 3HEprUM B (Ha30BBIX EPEXOAaX
peobp P ¢ pexol https://m.edso0.ru/97a0672f
bu6moreka [IOK
86 VYpaBHEHHE TEIUIOBOrO OanaHca
P https://m.edsoo.ru/ab1521fb
bu6moreka [IOK
87 Pemenue 3amau
A https://m.edsoo.ru/8ab7f40d
[ToBepxHocTHOE HaTspKeHUe. KoadpuimeHT moBepXHOCTHOTO
.. bubnuoreka [JOK
88 HaTspkeHus. KanusuispHele sBnenus. JlapineHue moj MCKpUBIEHHON
https://m.edsoo.ru/b42f1f97
MOBEPXHOCTHIO kuaKocTu. Dopmyna Jlamnaca.
Texnuyeckue ycTpoUCTBa M TEXHOJIOTUYECKUE MPOIIECCHI: KUIKHE
bu6mmoreka [JOK
89 KpHCTaJlJIbl, COBpEMEHHbIe MaTepHaibl. O0o0IeHe u

CHCTeMaTHu3alus 3HaHUH 10 TeMe "Al"pel"aTHLIe COCTOSAHUA

https://m.edsoo.ru/0b52575¢
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BewecTBa. Ma3oBble nepexoab"”

KonTposnbHas paborta o Teme "ArperarHble COCTOSIHUS BELECTBA.

bu6mmoreka [IOK

90
da30BbI€ MEpexoibl" https://m.edsoo.ru/7dc2a739
DnekTpu3alus Tei U €€ MposiBICHUs. DIeKTpUIecKuil 3apsa. Jpa
91 BH/JIA JIEKTPUYECKUX 3apsioB. [IpOBOAHHUKY, TUIIICKTPHKU U bubmorexa HOK
P P P ’ P https://m.edsoo.ru/1aff445f
MTOJTYIIPOBOTHUKH
92 DneMeHTapHBIN dNEKTPUUECKUN 3apsi1. 3aKOH COXpaHEHUS bubnuotexa [JOK
3IEKTPUYECKOTO 3apsiia https://m.edsoo.ru/f49afd24
bu6moreka [IOK
93 B3aumoneticteue 3apsioB. Todeunsie 3apsiasl. 3akoH Kymona
A Az Pl Y https://m.edso0.ru/445b7746
bu6moreka [IOK
94 Pemrenne 3amau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 DaexTprudeckoe nose. Ero neficTBre Ha DIIEKTPUYECKUE 3apsiabl bubmmorexa LOK
P ’ P P https://m.edsoo.ru/05c6bfal
HanpspxénnocTs anextpudeckoro nosis. [IpoOHsriit 3apsi. Jlunun
96 HaNpPsKEHHOCTH ANEKTpruYeckoro nosist. OHOpoHOE Bubamorexa [JOK
P P ' P https://m.edso0.ru/3dac6957
AIIEKTPUYECKOE IMOJIe
97 [ToTeHmanbHOCTh IEKTPOCTATUYECKOTO T0JIsI. Pa3HOCTH bubnuoreka [JOK
MOTEHIMAJIOB U HAINPSKEHUE https://m.edso0.ru/80021447
[ToTeHIMaTbHOCTD AIIEKTPOCTATUYECKOTO MOJIsl. PasHOCTH
08 MOTEHIIMANIOB U HanpspkeHue. [loTeHnuanpHas sHeprus 3apsaa B bubnunoreka [JOK
AJIEKTPOCTATUYECKOM MoJie. [loTeHman 3J1eKTpoCcTaTH4eCKOro https://m.edsoo.ru/af5fa389
TOJIAL.
99 CBs13b HANPSHKEHHOCTH TOJISL M Pa3HOCTH MOTEHIINATIOB JIJIS bubnuoreka [JOK

QJICKTPOCTATUYCCKOTO IMOJIA

https://m.edsoo.ru/df7a6838
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bubnuoreka [IOK

100 | II i
PHUHIIUI CYTIEPIIO3UIIUH IEKTPUUECKUX TTOJICH htts://m.edsoo.ru/0cfedabe
bu6mmoreka [{OK
101 P
crietHe sajat https://m.edso0.ru/5a582263
bu6mmoreka [{OK
102 | II 1 i
oJie ToueuHoro 3apsiaa. [loyie paBHOMEpHO 3apsikeHHOU cephl httos://m.edsoo.ru/b297b5¢c3
[Tone paBHOMEpHO 3apsiKEHHOro 1o 00bEMY 1apa. [Tose
103 PaBHOMEPHO 3apsiKEHHOM 0€CKOHEUHOM TuIocKocTH. KapTruHbI bubnuotexa [JOK
JIMHUAW HAINPSKEHHOCTH 3THUX MOJIEW U SKBUIIOTEHIIMAIIBHBIX https://m.edsoo.ru/f7a665ee
ITOBEPXHOCTEM.
104 [TpoBOIHHMKH B 3JIEKTPOCTATUYECKOM TI0JIE. Y CIOBUE PABHOBECHS bubnuorexa [JOK
3apsaa0B https://m.edsoo.ru/32405eab
105 | JImdIeKTpuKH U TOIYIPOBOJIHUKN B SJICKTPOCTATHICCKOM TI0JIC bubmorera [JOK
P YHpOBOA P https://m.edsoo.ru/060ebab5
106 Konpaencarop. D1eKTpo€MKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD bubnuoreka [IOK
IJTIOCKOTO KOHJIEHCATOpa https://m.edso0.ru/845b4f73
107 | IlapamrenbHOE COeAMHEHUE KOHACHCATOPOB bubmorexa [TOK
P A A P https://m.edsoo.ru/d11e8ce7
bu6moreka [IOK
108 | IlocnemoBarenbHOE COCTMHEHHE KOHICHCATOPOB
https://m.edso0.ru/1e992920
109 | DHeprus 3apsHKEHHOTO KOHJIEHCATOpa bubmorera [JOK
P P A P https://m.edso0.ru/73a34f18
bubmuoreka [JOK
110 | Pemenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040
111 | /[IBwkeHUE 3apsHKEHHONM YaCTHIIBI B OJTHOPOJIHOM DJIEKTPUUECKOM bubmuoreka [JOK
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I10JIC

https://m.edsoo.ru/8341d6ac

TexHnueckue ycTporuCTBa U TEXHOJIOTHYECKHUE IPOLECCHI:
IIEKTPOCKOIL, INEKTPOMETP, DIEKTPOCTATUIECKAs 3AIIUTA,

112
3a3eMJICHUE AJIEKTPONPHUOOPOB, KOHJEHCATOPHI, reHepaTop Ban ne
I'paada. Pemenue 3amau
113 O060061eHre U cucTeMaTu3alys 3HaHu| 1o TeMe "DIeKTpuIecKoe bubnuoreka [JOK
moJie" https://m.eds00.ru/5752603f
bu6moreka [IOK
114 | K o "3 "
OHTpOJIbHAS paboTa 1Mo TeMe "DIEKTPUUYECKOE MOJe https://m.edsoo.ru/cefe90e9
115 Cuna toka. [TocTossHHBIN TOK. Y CIOBHUSA CYIIECTBOBAHUS bubnuorexa [JOK
ITOCTOSTHHOTO 3JIEKTPUYECKOTO TOKA https://m.edso0.ru/233311b5
bu6moreka [IOK
116 | U .H 9J1C
cTouHHKH ToKa. Hanpsbierne i /1 https://m.edso00.ru/0839a115
bu6moreka [IOK
117 3 O .0
akoH OMma JuIs y9acTKa Herd. DJIEKTPUIECKOE COMTPOTHRIICHUE httos://m.edsoo.ru/fL4F25 e
118 3aBUCUMOCTbD CONPOTUBIICHUSI OJHOPOIHOTO IMPOBOJHUKA OT €T0 bu6moreka [IOK
JUTMHBI Y TJIOIIAIA MOTIEPEYHOTO CEYEHUS https://m.edsoo.ru/95fcdf51
119 | ViaennbHOE cCOMpPOTHUBIIEHHE BelecTBa. Pelienue 3amau bubmorera [IOK
a p H ' A https://m.edso0.ru/437f8300
120 [TocnenoBarenbHOE, apaAICIBHOE, CMEIIAHHOE COCTMHEHUE bu6mmoreka [JOK
MPOBOTHUKOB https://m.edsoo.ru/236f7e07
bubmuoreka [JOK
121 | Pacué é i. I1 K
acy€T pa3BETBIEHHBIX AMEKTpUUecKkuXx mneneil. [IpaBmra Kupxrodga httos://m.edsoo.ru/1794cf37
bu6mmoreka [JOK
122 | P
CHICHHE Sa/at https://m.edso00.ru/3881b469
123 | Pabota snekrpuyeckoro Toka. 3akoH [xoyns —JleHna bubnuorexa [IOK
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https://m.edsoo.ru/a3605c5¢c

bu6mmoreka [IOK
124 | P
CHICHHE 3a]1ad https://m.edso0.ru/6761bfOf
125 MOIIHOCTD 3JIEKTPUYECKOTO TOKA. TermoBasi MOIIHOCT, bu6mmoreka [{OK
BBLIEJISIEMAs HA PE3UCTOPE https://m.edso0.ru/99750a6f
bu6morteka [IOK
126 | P
CHICHHE 3a]ad https://m.edsoo.ru/eb72fc24
bu6moreka [IOK
127 | SJC
JIC 1 BHyTpeHHEE CONPOTUBIICHNE UCTOYHHUKA TOKA https://m.edsoo.ru/72d453af
bu6moreka [IOK
12 i i %
8| 3axon Oma JuIs MOJTHOH (3aMKHYTOH) 3JICKTPHUECKOH IEeTTH https://m.edsoo.ru/221f40fb
bu6moreka [IOK
129 | P
CHICHHE 3314 https://m.edso0.ru/3580b679
bu6moreka [IOK
130 | M
OTMIOCTD HCTORHIKA TOKA https://m.edsoo.ru/a0ae51d8
bu6moreka [IOK
131 K
OPOTKOE 3aMblKaiHe https://m.edso0.ru/546f5632
132 | KonzaeHcaTop B ey HOCTOSHHOIO TOKA bubmmorexa ITOK
a pB I https://m.edso0.ru/35368f3e
Texnuueckue ycTpOHCTBA U TEXHOJIOTHYECKHE MPOLIECCHI:
133 | ammepMeTp, BOJILTMETP, PEOCTAT, CUETUUK DIEKTPUUESCKON DHEPTUU bubmmorexa LIOK
pMETP, PP ’ p priH. https://m.edsoo.ru/4410cef0
Pemenue 3amau
" . . " bu6mmoreka [JOK
134 | Pemenue 3amay o teme "TIOCTOSTHHBIN JIEKTPUIECKHI TOK
https://m.edsoo.ru/a7340a29
135 | Pemenue 3agau o Teme "[loCTOAHHBIN 7eKTpUYECKHil TOK" bubmorexa [JOK

https://m.edso0.ru/744261h8
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bubnuoreka [IOK

136 | Pemrenne 3ama4 o teme "TIOCTOSHHBINA DIIEKTPUYECKUI TOK"

A p https://m.edsoo.ru/eb5d4687

137 OO0o0menne u cucremaru3anus 3HaHu# 1o teme "IlocTosHHBIH bubnunorexa LIOK
ANEKTPUIECKUH TOK" https://m.edsoo.ru/bfd7a050

bu6morteka [IOK

138 | KourpoisHasa padota mo teMe "TIoCTOSHHEIN dIIEKTPUUECKH TOK"

p p p https://m.edso0.ru/1885ddf1
DneKTpuUYecKas MPOBOIUMOCTh PA3IMYHBIX BEIIECTB. DICKTPOHHAS
139 | mpoBOOMMOCTE TBEPABIX METAILIOB. 3aBUCUMOCTE COIIPOTUBIICHUS bubmmorexa TTOK
p p ’ p https://m.edsoo.ru/da794295
METAJIOB OT TeMIepaTypbl. CBEpXIPOBOJIUMOCTb.

140 DJIEKTPUYECKHUI TOK B DJIEKTPOJIUTAX. DIEKTPOTUTHUECKAS bubnuorexa [JOK
JUCCOIMANMs. DIIEKTPOJIN3. 3akoHbl Dapajies Uil SIEKTPOIIN3a. https://m.edsoo.ru/4b423491
DJIEKTPUYECKHI TOK B razax. CaMoCTOSTENbHBIN U

. bu6moreka [IOK
141 | wecaMOCTOSTENBHBIN pa3psi. Pa3zmudHbIC THUITEI CAMOCTOATEIHLHOTO
https://m.edso0.ru/92d92f76
pazpsaa. Monnus. [1nazma.
bu6moreka [IOK
142 | DnexkTpuueckuii TOK B Bakyyme. Bak HbIE IPHOOPEI
P M pHbop https://m.edsoo.ru/2E+160
[TonynpoBoaauku. COOCTBEHHAS M TPUMECHAS ITPOBOIMMOCTh
143 | monynpoBoaHukoB. CBolicTBa p—Nn-miepexona. I1o OBOJIHUKOBBIE Bubmrorexa ITOK
yrp ' P p P HOIYIP https://m.edsoo.ru/ab61c660
MPUOOPHI.
TexHuuecKre yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHE:
ra3opaspsiIHbIe JIAMIIbI, JICKTPOHHO-TTy4eBast TpyOKa,
144 | momynpOBOJHUKOBBIC MMPUOOPHI: U0, TPAH3UCTOP, GOTOINO Eubmorexa HOK
yrp PHOOPHI: 1P P, ’ https://m.edso0.ru/83622200
CBETOJINO]I, TaJIbBAHUKA, PAQUHUPOBAHKE ME/IH, BBITLIABKa
QTFOMHHHSL, STIEKTPOHHAS MHUKPOCKOTIHSL.
145 dusnueckuil MpakTUKyM 1o TeMe "3HaKOMCTBO ¢ IHU(POBOii bubnuoreka [IOK

nabopatopueit o ¢pusuke. [Ipumeps! usmepeHus Gu3NIECKUX

https://m.edsoo.ru/5643ea56
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BEJIMYUH TIPU MOMOIIN KOMIBIOTEPHBIX JaTYHUKOB"

®uznyeckuil NpakTUKyM 1o teme "M3yueHne HepaBHOMEPHOIO

bu6mmoreka [IOK

146
JIBUKEHMSI C LIENbIO OIIPEIETIeHUsI MTHOBEHHOM cKOopocTH" https://m.edsoo.ru/f6292f5f
®duznyeckuil npakTukyM 1o teme "M3mepenue yckopeHus npu
147 | npsaMOIMHEHMHOM PaBHOYCKOPEHHOM JIBHMKCHHUH MO HAKIOHHOM bubmorera [JOK
P " P YEROP https://m.edso0.ru/6960b6ef
IJI0CKOCTH
®uznyeckuil npakTukyM 1o teme "M3mepenune yckopeHus
148 | cBoOomHOTO ManeHus" win "M3yyeHue NBUKEHUS Tela bubmorexa LOK
| i ’ https://m.edsoo.ru/d1ea2402
OpOILIEHHOTO TOPU30HTAIBHO
149 ®u3nyecKni MpakTUKyM 1o Teme "M3ydeHnne qBuKeHus Tela rno bubnuorexa [JOK
OKPYXHOCTH C TIOCTOSIHHOM IO MOJTYJIIO CKOPOCTBIO" https://m.edsoo.ru/bcf53514
150 ®uU3NYECKU TPaKTUKYM 110 TeMe "M3MepeHne paBHOAEHCTBYIOMIEH bubnuorexa [JOK
CHWJIBI TIPH ABW)KCHUU OpyCKa M0 HAKJIOHHOM TJIOCKOCTH" https://m.edsoo.ru/0b34db84
duznyeckuil mpakThukyM 1o teme "HccienoBanme 3aBUCUMOCTH
151 | cun OCTH, BO3HUKAIOIINX B I WHE U PE3NHOBOM 00pasiie bubmmorexa LOK
yopyr o 24 P pastie, https://m.edsoo.ru/b55b81al
oT ux nedopManuu
dusndeckuit mpakTUKyM 1o teme "M3mepenue koddduimenrta
bu6moreka [IOK
152 | TpeHus 1o BENMYUHE YIII0BOTO KOA(P(HUIIMEHTA 3aBUCUMOCTH
" https://m.edsoo.ru/b83b1607
Frp(N)
153 ®dusnueckuil NpakTUKyM 1o teme "HccnenoBanue ycinoBui bubnuoreka [JOK
paBHOBECHS TBEPJOTO TeJa, UMEIOIIET0 OCh BpalieHus" https://m.edsoo.ru/4a04f4f7
154 ®u3nueckuil NpakTUKyM 1o teme "M3mepenue ummnysbca Tena 1no bubnuorexa [IOK
TOPMO3HOMY ITyTH" https://m.edsoo.ru/856fb28e
155 duznyeckuil NpakTUKyM 1o teMe "M3ydeHne n30TepMHUECKOro bubnuoreka [IOK

nporecca "

https://m.edsoo.ru/e0fe7e07
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156 d)plsnt'I.eCKHﬁ HFaKTHKyM no teme "M3mepenue yaenbHou bubnuorexa [JOK
TEIIOEMKOCTH https://m.edsoo.ru/2f2faa61
157 dusnueckuit NpakTUKyM 1o Teme "M3yuenne 3aKkoHOMEepHOCTEN bubnuorexa [JOK
ucnapeHus xujaxkocrei" https://m.edsoo.ru/6b1a23b5
duznyeckuil npakTukyMm o teme "HabimoieHne npespaiieHus
158 | »sHepruum 3apsHKEHHOTO KOHJICHCATOPA B SHEPTHIO M3JTYUCHUS bubmorera [IOK
caeToHona" https://m.edsoo.ru/ec424377
159 dusnueckuit mpakTUKyM 1o Teme "McciaenoBanue CMENIaHHOTO bubnuotexa [JOK
COEJIMHEHUS PE3UCTOPOB" https://m.edso0.ru/2b179d98
. " " bu6moreka [IOK
160 | ®dwuswyeckuii mpakTHKyM 10 TeMe ""Habmronenue ajiekTpoiinsa httos://m.e dsoi.Iru 16466901
. " " bubmnoreka IJOK
161 | OO6GoOmeHnue U cucTeMaru3aiys 3Hanui o Teme "KuHemaTtnka httos://m.e dsogru 1ed017d93
bubnuorexa [JOK
162 | OO6oOmeHue u cucTeMaTu3aius 3Hanui mo teme "/[nnammka" httos://m.e dsogru 13149956b
163 O06o006meHre 1 cucTeMaTH3aus 3HaHui 110 Teme "CraTnka bubnuorexa [JOK
TBepAoro tena' https://m.edsoo.ru/0f9752ac
164 O06o0meHre B CHCTEMAaTH3alKs 3HAaHUH 110 TeMe "3aKOHbI bubnuorexa [JOK
COXpaHEHUs B MeXaHUKe" https://m.edso0.ru/6c0df9cc
165 O06006111eH1E U cucTeMaTHU3aus 3HaHUH 110 TeMe "OCHOBEI bu6mmoreka [JOK
MOJIEKYJIIPHOKMHETHYECKOU Teopun” https://m.edsoo.ru/de148976
166 OO6o01eHre U cucTeMaTu3als 3HaHu| 1mo Teme "TepMoarHaAMuUKa. bubmuoreka [JOK
TernoBble MaIUHBI" https://m.edsoo.ru/Obcc77c¢l
167 O060061eHre 1 cucTeMaTu3alys 3HaHu| 1o Teme "ArperatHoie bubnuoreka [JOK

cocTosiHuA BemecTsa. Pa3oBble NEpPexopl”

https://m.edsoo.ru/59ca5c91
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https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91

168 O06o001IeHre U cHcTeMaTU3alvs 3HaHU) TI0 TeMe "DIEKTPUIECKOe ! bubnmoreka [JOK
nose"” https://m.edsoo.ru/f2381c0c
169 Oo6o06uienne u cuctemMaru3anys 3HaHui 1o Teme "TlocTosTHHBIH 1 bubnuorexa [JOK
ANEKTPUUECKUH TOK" https://m.edsoo.ru/3cae6dal
170 O060061eHre u cucreMaru3anus 3HaHui o teme "Toku B 1 bubnuoreka [JOK
pa3nIuyHbIX cpenax” https://m.edsoo.ru/cc7681d4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16



https://m.edsoo.ru/f2381c0c
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11 KJIACC

KosmmmuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka KonTpoJbHbIe IIpakTH4eckue
n/n Bcero H3YYeHUs oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
BsaumonelictBue
MMOCTOSHHBIX MarHUTOB U
1 MIPOBOJHUKOB C TOKOM 1 bubmorexa HOK
POBOZ ) https://m.edso0.ru/487a8593
MaranTtHOe noJe. I mnoresa
Awmnepa
BexTop marHuTHON
nHAyKOud. [puHimm
2 C HzK 103U I/Il:I M:FHI/ITHBIX 1 bubmmorexa LOK
o Ii B " https://m.edsoo.ru/4clabcch
noaer. JIMHUKM MarHUTHOM
WHIYKITAW
MarauTHOE moJjie
3 MIPOBOJIHUKA ¢ TOKOM. OMbBIT 1 bubmmorexa IIOK
pOBOA ’ https://m.edso0.ru/d35d5262
Opcrena
4 Cuna Amrepa, eé€ 1 bubnuoreka [JOK
HalpaBJIEHUE U MOYJIb https://m.edsoo.ru/26d9c5ba
bubmuoreka [JOK
5 Pemrenne 3amau
A 1 https://m.edsoo.ru/a37a0c21
[Ipumenenue 3akoHa Amnepa.
6 DJIEeKTPOU3MEPUTEIIHLHBIE 1 bubmorexa [IOK
p p https://m.edsoo.ru/ad7718d7
pubOopHI



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
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Cuna Jlopenua, eé
HampaBJICHUE U MOJIYJb.

bu6mmoreka [IOK

; .
JBHOKEHIHE 32pSKCHHOH https://m.edsoo.ru/c97afaal
YacTULbl B OJHOPOJIHOM
MAardimuTHOM IIOJIC

8 Pemenune 3amau bubmorera [JOK

o https://m.edsoo.ru/504e98c7
bu6moteka [IOK

9 Pa0 JI

aboTa CHIBL Jopetiia https://m.edsoo.ru/d518be4b
bu6moreka [IOK

1 P

0 CILICHHE 3a1ad https://m.edso0.ru/93617bd9
MarauTHOE I10JI€ B BENIECTBE.
11 deppomMarueTnky, mapa- u bubmmorexa TTOK
pp - 11ap https://m.edso0.ru/30ff9608
IAaMarHETUKH
OcCHOBHEIE CBOMICTBA

12 (eppoMarHeTHKoB. Bu6moreka LIOK
[Ipumenenne https://m.edsoo.ru/0b58190a
(heppoMarHeTHKoOB

13 Pemenne 3agay mo teme bubnuorexa [JOK
"MaruutHoOE€ 1oJie" https://m.edsoo.ru/5b55¢307

14 Pemenne 3aga4 mo teme bubmuoreka [JOK
"MaruutHoe moJe" https://m.edsoo.ru/41c4ae8a
SIBneHUE AIEKTPOMAarHUTHOM

15 UH nu. [Totox BekTOpa bubmnorexa [IOK

YL N p https://m.edsoo.ru/b3efalOcl
MarHuTHON MHAYKIIUU
16 S1C nnaykuun bubnuorexa [IOK



https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
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https://m.edsoo.ru/48150bd8

17 3aKOH AJEKTPOMArHUTHOM bubnuotexa [JOK
naaykuun Papanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anektpuueckoe bubnuorexa [JOK
noJie. Toku @yko https://m.edsoo.ru/15abel40
19 OJ1C unaykuuu B bubnuotexa [JOK
JBUKYIIAXCS TPOBOJHHUKAX https://m.edso0.ru/0235cc02
bu6moteka [IOK
20 P
cHicHHe sajat https://m.edsoo.ru/4dfda618
bu6moreka [IOK
21 I1
pasio Jletia https://m.edsoo.ru/bbc22726
NungykruBHOCTh. Karymika
22 WH HYKTI/IBHOCTI/I B erillflH bubamorera LOK
AVE " https://m.edsoo.ru/621eae9d
MTOCTOSTHHOTO TOKa
93 SIBrieHNE CaMOMHIYKIINH. bubnuoreka [IOK
OJ1C caMOMHAYKITUU https://m.edsoo.ru/7ee60ca8
DHeprusi MarHuTHOTO TIOJIs
24 KaTyIIKA ¢ TOKOM bubmorexa [IOK
s ] https://m.edsoo.ru/b3c0ad11
DNEeKTPOMAarHuTHOE I0JIe
bubmuoreka [JOK
25 P
clieHie satat https://m.edso0.ru/88f69d2b
O06006111eHNE U
26 CUCTEMaTH3aIUs 3HAHUH T10 bubmmorexa [JOK
" N " https://m.eds00.ru/76484025
TeMme "DIEeKTpoJMHAMHUKA
97 KonTtponpHas pabota o Teme bubnuorexa [IOK

"OnexTpoauHamuka'

https://m.edsoo.ru/8ae09h98
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KoinebarensHas cucreMa.

bu6mmoreka [{OK
28 CB0o0OOIHBIE KOJIEOAHUS.
A https://m.edsoo.ru/7c1db385
lMapmonnueckue koneOaHus
Kunematuueckoe u
29 NHAMHYECKOE OIMCAHNE bubmmorexa [TOK
. . https://m.edsoo.ru/87ce9498
Ko0JIe0aTeNbHBIX IBUKECHUI
DHepreTuyecKkoe ONnucaHue.
BrIBOI fMHAMUYECKOTO
30 ONMCAHUS TAPMOHUYECKUX bubnuoreka [IOK
KOJIEOaHUW U3 UX https://m.edso0.ru/e3c99692
JHEPreTHIECKOTO U
KAHEMAaTUYECKOT0 OMUCaHUA
31 Amruutyna u dasza bubnuoreka [IOK
KoJie0anuii https://m.edsoo0.ru/7a0c439a
[Tepuon u yacrora
koJsiebanuit. [leproa manpix
CBOOOIHBIX KOJIeOaHUI
bu6mmoreka [IOK
32 MAaTeMaTU4eCKOTrO MasgTHUKA.
https://m.edso0.ru/e0399319
[Tepnoa cBoOOAHBIX
KoJIeOaHUH TTPYKUHHOTO
MasiTHUKA
3aryxarIiume KojieOaHus.
33 BLII}-I/X JIEHHbIE KOJIeOaHus Eubmorexa HOK
I ' https://m.edso0.ru/72e93d09
Pe3onanc
Bbubaunorexa [IOK
34 ABTOKOJICOaHUS 1

https://m.edsoo.ru/6add2644



https://m.edsoo.ru/7c1db385
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https://m.edsoo.ru/6add2644

bubnuoreka [IOK

35 Pemenne 3amau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
VYpox-koHpepeHuus
36 "MexaHn4ecKHe KoJaeOaHus B bu6mmoreka [{OK
MY3bIKaJIbHbBIX https://m.edsoo.ru/8ef587be
UHCTpyMeHTax"
O0600mieHne u
37 CUCTEMaTH3alUs 3HAHUN 110 bubnuoreka [JOK
TeMe "MexannuecKkue https://m.edsoo.ru/eb84182f
KoJieOannsa"
DJIEKTPOMArHuTHbHIE
38 koJiebanusa. KonebarenpHbIN bubmmorexa TTOK
’ https://m.edsoo.ru/d4adabde
KOHTYp
®opmyna Tomcona. CBs3b
aMILUIATY 6] 3apsiaa
39 KOH eHZ;[To ai gMHJ‘II/IT ol bubmmorexa IOK
a p A https://m.edsoo.ru/093f9afl
CHUJIBI TOKA B KOJIEOATEIILHOM
KOHTYpE
3aKoH COXpaHEHUs SHEPTHUHU B
40 AoeaIbHOM KOJIe0aTeEIbHOM bubmnorexa [IOK
A https://m.edsoo.ru/d1e2d543
KOHTYpe
3aryxarouue
DIIEKTPOMArHUTHBIE
41 KOJ‘I661::1HI/I$I Bremn €HHBIE bubmorexa [JOK
) YA https://m.edsoo.ru/5e668619
AIIEKTPOMArHUTHBIC

KOJICOaHUs
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IIepemennslit TOK. Pesucrop

bu6mmoreka [{OK

42
1 KORJSHEATOp B Hert https://m.edso0.ru/84836152
MEPEMEHHOTO TOKa

43 Karynika nHIyKTUBHOCTH B bubnuorexa [JOK
LIEU TIEPEMEHHOTO TOKA https://m.edsoo.ru/cfa307af
3akon Oma Jyist

44 BIEKTPUYECKOMN e brbmmorexa [IOK

p H https://m.edsoo.ru/8bae38e6
MEPEMEHHOTO TOKa
MOoIIHOCTh NEPEMEHHOTO

45 TOKa. AMIUTUTYJHOE U bu6moreka [IOK
JNENCTBYIOLIEE 3HAUCHUE https://m.edsoo.ru/lcac6c4c
CHUJIBI TOKA U HAIIPSHKEHUS

46 Pe3oHaHcC B anekTpruyecKoit bubnuoreka [IOK
e https://m.edsoo.ru/087506df

bu6moreka [IOK

47 Pemenue 3ana

HHCHHE sakat https://m.edsoo.ru/a16836a4
NneansHbIif Tpancopmarop.

48 [IpousBoacTBO, Nepenaya u bubnuoreka [JOK
MOTpeOJICHNE INEKTPUIESCKON https://m.edso0.ru/f97418ae
SHEPrUu
DKOJOTUYECKHE PUCKU TTPH
MIPOU3BOJICTBE

49 anekTpo3Hepruu. Kynerypa bubnuoreka [JOK

HCIIOJIL30BaHUS
JJIEKTPOIHEPIUU B
NOBCEIHEBHOU KN3HU

https://m.edsoo.ru/a6f74d93
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bubnuoreka [IOK

P
50 CHICHHe a1t https://m.edsoo.ru/ee6677ed
bu6mmoreka [{OK
1 P
> CHietme saat https://m.edsoo.ru/7cab59f8
O06o0611eHNE U
52 CHUCTEeMaTH3alrsl 3HAHUI 110 bubnuotexa [JOK
TeMe "DIeKTpOMarHuTHbIE https://m.edso0.ru/401024a9
KoJieOanusa"
MexaHnyeckue BOJIHEL.
53 XapakTepUCTUKHU bubmorexa LOK
P P https://m.edsoo.ru/a58e109f
MEXaHNYECKHUX BOJIH
54 CBolicTBa MEXaHUYECKUX bubnuorexa [JOK
BOJIH https://m.edso0.ru/d9ae1000
bu6moreka [IOK
55 3Byk. X
BYK. AGpAKTEPUCTIIH 3BYyKa https://m.edso0.ru/138b6f09
MNuadpa3syk 1 yabTpa3ByK.
56 11 (bIz)BoZI;ar y;13H§HI/IeYK Bubmrorexa ITOK
™ vp https://m.edsoo.ru/7380038f
OKpYXKaIoIen cpepl
bu6moreka [IOK
57 P
CHieHHe sajad https://m.edsoo.ru/cfd918bf
DIEeKTPOMAarHUTHBIC BOJIHBI.
58 Vavierie bubmuoreka [JOK
i https://m.edsoo.ru/714e5dbl
ANEKTPOMArHUTHBIX BOJIH
DHeprus AMEeKTPOMATHUTHBIX
N bubmuoreka [JOK
59 BoyH. CBolicTBa

QJICKTPOMATrHUTHBIX BOJIH

https://m.edsoo.ru/d01b818c
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[IIxana 31€KTPOMarHUTHBIX
BOJIH. [Ipumenenune

bu6mmoreka [IOK

60
3JIEKTPOMArHUTHBIX BOJIH B https://m.edsoo.ru/49belf9e
TEXHUKE U OBITY
[TpuHIMIIBI paTUOCBI3U U
TeneBuAcHUs. Paguonokamnus.
61 DIeKT Zz)MaFHI/ITHHOC ) brbmorexa OK
P . https://m.edso0.ru/9f96f1f8
3arpsi3HEHUE OKPYKaroIIeh
CpeIbI
62 KonTpossHas pabora no teme bubnuoreka [JOK
"Konebanus u BoTHBI" https://m.edso0.ru/4f7985a0
Csert. 3akoH
63 MPSIMOJTMHEHHOTO Bubamorexa [JOK
P https://m.edso0.ru/f9566406
pacrpoCTpaHEeHHsI CBETa
Pemrenue 3agau Ha
64 MPUMEHEHHE 3aKOHA bubnuoreka [IOK
MPSAMOJIMHEHHOTO https://m.edsoo.ru/ea32d455
pacrpoCcTpaHeHHsI CBETa
Otpaxenue cBera. [Lnockoe
65 3epkasio. Cdepuueckoe Bubamorexa [JOK
P ' P https://m.edsoo.ru/a005d2bb
3epKaio
[Ipenomiienne cBera.
AOCOIIOTHBIN U
. bubmuoreka [JOK
66 OTHOCHUTEJIbHBIN MMOKa3aTeNb

MIPpEIOMIICHUA. IlomHoe
BHYTPCHHCC OTPAXKCHUC.

https://m.edsoo.ru/bc2e55cd
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IIpenenbHbIl yros noJHOTro
BHYTPEHHETO OTPAKECHUS

Pemenue 3a1ay Ha
MPUMEHEHHE 3aKOHOB

bu6mmoreka [IOK

67
OTpaXEHUS U MPEIIOMJIICHUS https://m.edso0.ru/49d830a9
cBeTa
Xop mydei B mpu3Me.
68 Jlncnechm CBepTa CHOXHBIN brbmorexa [TOK
p ’ https://m.edsoo.ru/d8elc3be
cocTaB Oenoro cBerta. L[pet
JInnzel. okycHoe
69 ACCTOSIHUE U ONITHYECKAast bubmiorexa HOK
p https://m.eds00.ru/60441359
CHUJIA JIUH3BI
[TocTpoenne n3o0OpaxeHut B
70 JIMH3aX U UX CHCTEMax bubmorexa HOK
’ https://m.edsoo.ru/bb53b1d5
VBenuueHue TUH3EI
Pemrenue 3agau Ha
71 MTOCTPOCHUE U300paKEHUH, bubnuoreka [JOK
MOJIy4aeMbIX C OMOIIbIO https://m.edsoo.ru/5a868f09
JIMH3
79 I'na3 xak ontuyeckas bubmuoreka [JOK
cHucTeMa https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipenensi
bubmuoreka [JOK
73 MIPUMEHUMOCTH
. https://m.edsoo.ru/cd174a10
TeOMETPHUECKOM ONTUKU
74 CKopocTb CBETAa U METOBI €€ bubnunoreka [JOK

HU3MCPCHUA

https://m.edsoo.ru/f32aab06
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bubnuoreka [IOK

;
° Jlucniepens ceera https://m.edsoo.ru/1el6cc6e
bu6mmoreka [{OK
7 u
6 HTCpQepeHIi CBETa https://m.edsoo.ru/5fc0c638
KOFGpeHTHI)IG NCTOYHUKU.
77 VcnoBus HaOIIOAEHNS bubmorexa LOK
a https://m.edso0.ru/c6416d48
MaKCI/IMYMOB nu MI/IHI/IMyMOB
bu6morteka [IOK
7 P
8 CHICHHE 3a]ad https://m.edso0.ru/3061de2b
79 [IpumeneHne bubnuoreka [IOK
uHTEpPEpeHITIN https://m.edsoo.ru/668edbc8
bu6moreka [IOK
80 Jlupaicuumst caeta https://m.edsoo.ru/12ed04b5
udpakmoHHas pemeTKa.
81 il’cf(f)sn: HaO0II0 I(ZHI/I;I bubmmorexa TTOK
A https://m.edso0.ru/f998d964
TJIaBHBIX MAKCUMYMOB
bu6mmoreka [IOK
82 Pemenne sanaq https://m.edsoo.ru/d58c411a
83 [TonepedHOCTH CBETOBBIX bubnuoreka [JOK
BoJH. [lonsipusanust cBera https://m.edsoo.ru/e9890fe9
bubmuoreka [JOK
84 Pewenue sazad https://m.edso0.ru/c56¢8158
85 CBeTOBBI€ SIBIICHUS B bubnuoreka [JOK
IIpUpOJIE https://m.edso0.ru/0b36363d
86 O06o06mIeHuEe 1 bu6mmoreka [JOK

CHCTeMaTHu3aIys 3HaHUH 110

https://m.edsoo.ru/8a14748b
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https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b

teme "OnTuka"

87 KoHnTponabHas pabora no teme bubnuorexa [JOK
«OnTuka» https://m.edsoo.ru/82315dd4
['panu1ipl MpUMEHUMOCTH

88 KJIACCUYECKON MEXaHUKH. bubnuoreka [JOK
3aKOHBI JIEKTPOIMHAMUKY U https://m.edsoo.ru/c9bd77ch
MIPUHITUATI OTHOCUTEITLHOCTH

89 [TocTynatel cienuanbHOU bubnuoreka [JOK
TEOPUHU OTHOCUTEINBHOCTH https://m.edsoo.ru/c56f05ch
[IpocTpancTBeHHO-

BPEMEHHOW MHTEPBAJL.
[Ipeobpazosanus Jlopenia.

90 YcnoBue NpUuYMHHOCTH. bubnuoreka [IOK
OTHOCHUTENBHOCTH https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH.
3aMesieHe BPEMEHU U
COKpAI[EHUE JITTHHBI

01 DHEPrusi ¥ UMITYJIbC bubnuoreka [JOK
PENATUBUCTCKON YaCTHUIIbI https://m.edsoo.ru/853a64fc
CBsI3b Macchl € DHEPTUEH 1

92 HMITYJIbCOM PEJIITUBUCTCKOMN bubmmorexa [JOK

Y P https://m.edsoo.ru/b6258ffa
YaCcTULIBI. DHEPTUs MOKOs

93 PaBHOBecHOE TEIIIOBOE bubmuoreka [JOK
H3JIy4YEeHHE https://m.edsoo.ru/f54035a5

bub OK

94 3akoH cMenleHus Buna nommoreka L{

https://m.edsoo.ru/1c5ff752
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https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752

95 I'unoresa M. Ilnanka o bubmuoreka [IOK
kBaHTax. @OTOHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [IOK
% DHEPIHs i HMIYIIEC OTOHA https://m.edsoo.ru/7fb307ec
dotorpdext. O A.T.
102 geKT. OmbITE bubnuotexa [JOK
97 CroyeroBa. 3aKOHBI
https://m.edsoo.ru/8c68e5b9
dboTorddexra
VYpaBHeHue DUHIITEHA 1151
98 doTordpdekra. "Kpacnas Bubamorexa [JOK
- °P https://m.edso0.ru/01ef4556
rpanuna” gorosddexra
99 JaBnenue ceeta. OnbIThl 1. bubnuorexa [JOK
H. JleOeneBa https://m.edso0.ru/64b4f966
. bu6moreka [IOK
100 B
OJIHOBBIC CBOHCTEA HACTHIL https://m.edsoo.ru/f59cfcec
Bounnsl ne bpoitns. Jlmuna
101 BOJIHBI Jie bpoiins u pasmepsl bubnuoreka [JOK
00J1aCTH JIOKAIH3aluu https://m.edsoo.ru/5df8bafl
JBUKYIIEHCS YaCTULIBI
102 KopnyckyinsipHo-BOJTHOBOM bubnuoreka [JOK
Iyaau3M https://m.edsoo.ru/8ccab62a
103 Judpakuus 3J€KTPOHOB Ha bubnunoreka [JOK
KpHCTaiax https://m.edsoo.ru/30dbal8c
Crenu¢uka usmepeHuit B
104 Mukpomupe. COOTHOIIEHUS bubnuoreka [IOK

HEOIPENEIEHHOCTEN
I'elizenbepra

https://m.edso0.ru/65783dec



https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
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bubnuoreka [IOK

1 P
05 CIeHHE rpagdiIeCKiIX 3aAa https://m.edsoo.ru/e70195bd
N bubnuotexa [JOK
1 P
06 CHICHHE pacteTibx sa/at https://m.edsoo.ru/ee9b3182
KonTposabHas padora no
107 temam: "OcnoBbel CTO", bubmorexa [IOK
"KopnyckynsipHO-BOJIHOBOM https://m.edsoo.ru/c3de891a
nyanuzm"
ONEBITEI IO UCCIEN0BAHUIO
108 CTPOEHHMS aTOMA. bubnuoreka [JOK
[InanerapHas Mozaenp aroma https://m.edsoo.ru/312b750a
Pezepdopna
bu6moreka [IOK
109 I1 b
OCTYIATH H0pd https://m.edsoo.ru/404dfa9a
Buppsr cniektpoB. CriekTp
110 OBHEH PHEpPruu aToMa bubamorera LOK
P P https://m.edsoo.ru/cf74blla
BOJIOpOJIa
111 CHoHTaHHOE U BBIHYXICHHOE bubnuoreka [JOK
W3JIy4YEHHE CBETA https://m.edsoo.ru/f945d85c
112 Jasep bubmuoreka [JOK
https://m.edsoo.ru/2288a0c4
Hyxnonnas mozens siapa
I'eitzenOepra-lBaneHko.
bubmuoreka [JOK
113 3apsa 1 MaccoBOE YUCIIO

sapa. M30Tonsl.
PagnoakTUBHOCTB

https://m.edsoo.ru/34ada5de
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114

3aKkoH paJiMOaKTUBHOTO
pacnaga. CBoiicTBa
MOHU3HPYIOIIETO U3TyICHUSI.
Bnusnane pPaanOaKTUBHOCTH
Ha JXUBBIC OPraHu3Mbl.
Jo3nmerpus

bu6mmoreka [IOK
https://m.edsoo.ru/aab98bef

115

DHeprus cBS3U HYKJIOHOB B
sanape. SInepHsle CHIIbI.
Hedekt maccsl sjpa.
SAnepHble peakuuu. fAnepHeie
peaktopsl. [IpobreMbr
YIPaBIsEMOTO
TEPMOSIIEPHOTO CHUHTE3A.
DKOJIOTMYECKHUE aCIEKThI
pa3BUTHS SACPHOU
SHEPIreTUKHU

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

116

MeTopl perucTpanuu u
HCCIIEI0BaHUS DJIEMEHTAPHBIX
gacTtull. DyHaameHTanbHbIC
B3aUMOIeCTBUS. bapruoHsl,
ME30HBI U JIEITOHBL.
[IpencraBnenue o
CrangapTHON MOJCIH.
KBapk-rimrooHHas Moieib
aJpOHOB

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

117

du3uka 3a npeaenaMmu
CrannapTHO# MOJIenH.

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



https://m.edsoo.ru/aab98bef
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https://m.edsoo.ru/c026fd37

TémHasa Marepus U TEMHast
sHeprus. EnuHCTBO
(bu3nvecKoil KapTHHBI MUPa

Oransl pa3BUTHA

118 aCTPOHOMHUHU. 3HAYCHHE Bubmuorexa LIOK
https://m.edsoo.ru/ad73e145
aCTPOHOMHUU
[IpuMeHnMOCTB 3aKOHOB
(busuku 1151 00BSICHEHUS

119 MIPUPOJIBI KOCMUYECKUX bubnuoreka [IOK
00BEKTOB. MeTo b1 https://m.eds00.ru/39c44028
ACTPOHOMHUYECKUX
HUCCIEI0BAHUMN
CoBpeMeHHbIE ONITUYECKUE

120 TEJIECKOIIbI, PAAMOTEIIECKOIIBI, bubnuoreka [JOK
BHeaTMoc(epHast https://m.edsoo.ru/4877aale
aACTPOHOMHUS
Bun 3Bé3mH0r0 Heba.

121 Co3sBes3nus, spKue 3BE3/bI, bu6mmoreka [IOK
IUIAHETHI, NX BHAUMOE https://m.edsoo.ru/aac588eb
JIBIKCHUE
Conneunas cucrema. ColHIE.

122 CoJiHe4Hasi aKTUBHOCTb. bubmuoreka [JOK
Uctounuk sueprun CoJiHiia u https://m.edsoo.ru/22748eb4
3BE3]

123 3BE3/1bI, UX OCHOBHBIE bubmuoreka [JOK

XapakTepuCcTUKU. J{narpamma

https://m.edso0.ru/42169944



https://m.edsoo.ru/ad73e145
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"creKTpalbHbIN Ki1ace —
CBETUMOCTB"

3Be31bI TJIABHOM

bu6mmoreka [IOK

124
MOCJIEIOBATEIIBHOCTH https://m.edsoo.ru/b3ch766¢
Bnyrpennee ctpoeHue 3BE3 .
CoBpeMeHHbIE

125 MIpe/ICTaBICHUS O bubnuoreka [JOK
IIPOUCXOKACHUH U 3BOJIFOLINH https://m.edsoo.ru/d09da494
Cosana u 3B€37. DTarbl
JKU3HU 3BE3]]
Mneunsiii [1yte — Hama

126 I'amakTrka. TUIbl rajJakTUK. bu6moreka [IOK
UeEpHble ObIphI B saApax https://m.edsoo.ru/7cd10a0a
rajlakTUK
Bcenennas. Pacmiupenue

127 Bcenennoii. 3akon Xa00ia. bubnuorexa [JOK
Teopust bosbiioro B3peIBa. https://m.edsoo.ru/3dbdf0d2
PenukroBoe uznyueHue

128 MacmrabHas CTpyKTypa bubnuoreka [JOK
Bcenennoii. Meraranaktuka https://m.edsoo.ru/ce234633
Hepeménnsie mpoo6ieMbl bubnuoreka [JOK

129
aCTPOHOMUHU https://m.edsoo.ru/d37d9ffe
Ou3nyecKuii NPakTUKyM 10

130 teme "MccnenoBanue bubmuoreka [JOK

MAarHUTHOTO MOJIS
HOCTOSHHBIX MarHuTOB'" WiIn

https://m.edsoo.ru/67361aef



https://m.edsoo.ru/b3cb766c
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"HccienoBanue CBOCTB
dbeppomaraeTukoB"

131

Pu3NYECKU NPAKTUKYM I10
teme "M3mepeHue cuiibl
Awmnepa" win "Usyuenue
3aBUCHUMOCTH CUJIbI AMIiepa
OT CHJIBI TOKA"

bu6mmoreka [{OK
https://m.edsoo.ru/fcae91e9

132

@u3NYECKU NPAKTUKYM T10
teMe "HccnenoBanne
SIBJICHUS JIIEKTPOMAarHUTHOMN
WHAYKIUK"

https://m.edsoo.ru/c36658da

133

@u3NYECKUil IPAKTUKYM IO
TeMe "VccnenoBanue
SIBICHUS] CAMOMHTYKIIHH"

bu6moreka [IOK
https://m.edsoo.ru/b8fh6391

134

DU3NYECKUH TPAKTUKYM T10
teme "M3mepenue nepuoa
CBOOOIHBIX KOJIeOaHUI
HUTSIHOTO W MPYKUHHOTO
MasTHUKOB"

bu6mmoreka [IOK
https://m.edsoo.ru/5d159d35

135

DU3NYECKUH TPAKTUKYM I10
teme "[IpeobOpazoBanue
SHEPrUU B IPY>KUHHOM
MasgTHHKE"

bubmuoreka [JOK
https://m.edsoo.ru/a28026bd

136

®u3nYeCcKUil MPAKTUKYM 10
teMe "MccnenoBanue
IIEPEMEHHOT0 TOKa 4Yepe3

bu6mmoreka [JOK
https://m.edso0.ru/89dc2d90



https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
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[10CJIEI0BATEIIEHO
COEIMHEHHBIE KOHAEHCATOD,
KaTyILIKY U pe3uctop”

Pu3NYECKU NPAKTUKYM I10

bu6mmoreka [{OK

137 teme "M3yueHue napameTpoB
uyq " P P https://m.edso0.ru/b100661a
3BYKOBOU BOJTHBI
@u3NYECKU NPAKTUKYM T10
138 teMe "V3MepeHne mokasares Bubamorexa [IOK
P " https://m.edsoo.ru/42569eal
MPETOMIICHHUS CTEKJIa
Pu3nYeCcKUil NPAKTUKYM 110
teme "HccnenoBanue
139 3aBUCHMOCTH (POKYCHOTO brbmorexa [OK
Y https://m.edsoo.ru/b879fh3f
paccTosTHUS OT BellecTBa (Ha
puMepe KUJIKUX JTUH3)"
DU3NYECKUH TPAKTUKYM T10
teme "HaOmronenue bubnuorexa [JOK
140
mudpakiuun, HHTep(epeHInn https://m.edsoo.ru/8b7ac737
U noJispu3zanuu csera'
DU3NYECKUH TPAKTUKYM I10
teme "Onpenenenue
UMITyJIbCa U SHEPTUU
bubmuoreka [JOK
141 PENATUBUCTCKUX YacTHII (110
https://m.edso0.ru/63756c47
(doTtorpadusiMm TpeKOB
3apsKEHHBIX YACTHIL B
MarHuTHOM moJje)"
b K
142 Du3nyecKuil MPaKTUKYM 110 nomorexa LO

https://m.edsoo.ru/eb916f82



https://m.edsoo.ru/b100661a
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https://m.edsoo.ru/8b7ac737
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teme "U3mepenue
noctosHHoM I1nanka Ha
OCHOBE MCCJICIOBAHUS
doTorddekra"

143

@u3NYECKU NPAKTUKYM I10
teme "HccnenoBanue ciekTpa
pa3peKeHHOTO aTOMapHOT O
BOJIOPOJIa U U3MEPEHUE
nocrosinHOM Punbepra"

bu6mmorteka [IOK
https://m.edsoo.ru/ec651eb8

144

Pu3nYecKUil NPaKTUKYM 110
teme "HccaenoBanue
paaroakTUBHOTO (OHA C
HCTOJIb30BAHUEM JO3UMETpaA"

bu6moreka [IOK
https://m.edsoo.ru/c3dabebe

145

®U3NYECKUH TPAKTUKYM I10
Teme "HabGmronenns
3BE31HOrO Heba
HEBOOPYKEHHBIM TJ1a30M C
HCII0JIb30BAaHUEM
KOMITBIOTEPHBIX MPUITOKEHHM
VIS ONIPEJICIICHUS MTOJIOKEHUS
HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3nusi CeBepHOTO
MoJymapus 1 sipkue 3BE3/b1"

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

146

O06006111EHNE U
CHUCTEMATHU3ALUS 3HAHUI.
Poub ¢pu3nku 1 acTpoHOMUH

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



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

B DKOHOMHUYECKOM,
TEXHOJIOTHYECKOM,
COITMATBLHOM U STHYCCKOM
cdepax AesaTenbHOCTH
yeJioBeKa

147

O06o0menue n
CUCTEMaTU3alUs 3HAHUMN.
Ponb u MecTo pusmku u
ACTPOHOMHH B COBPEMEHHOM
Hay4YHOU KapTHHE MHpa

bu6moreka [IOK
https://m.edsoo.ru/18f19f7c

148

O6o0menue u
CHUCTeMaTU3alus 3HaHW.
Ponb ¢pusmveckoit Teopuu B
hopmupoBaHUHT
MpEJICTaBICHUN O
(hM3UYEeCKOi KapTHHE MUpa,
MecTo (pU3NUeCcKON KapTHHBI
MUpa B 0011eM psay
COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJCTABICHUN O
pHUpoie

bu6moreka [IOK
https://m.edsoo.ru/e7d400f4

149

O0600611eHNE U
cucTeMaTu3alus 3HaHUH 110
TeMe "Kunematuka"

bubmuoreka [JOK
https://m.edsoo.ru/b032fc4b

150

O06006111EHNE U
cUCTEMAaTH3alus 3HaHUH 110
TeMe "Kunemaruka"

bu6mmoreka [JOK
https://m.edsoo.ru/4e31b507



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

O06o00611eHNE U

151 cucTeMaTu3anys 3HaHuH 110 bubmmorexa [TOK
" " https://m.edsoo.ru/2dfbafc5
teme "JIluHamuka
O06o061eHne u
152 cUCTEeMaTH3alus 3HaHUH T10 bu6mmorexa [IOK
teme "CraTuka TBEpAOTO https://m.edsoo.ru/3cca482e
Tena"
O06o0menue u
153 CHCTEeMaTH3alusI 3HaHUH I10 bu6moreka [IOK
Teme "3aKOHBI COXpaHEHHS B https://m.edsoo.ru/32a4d1a0
MexaHuke"
O6o0menue u
154 CHCTEMAaTH3alus 3HaHUH I10 bubnuorexa [JOK
Teme "OCHOBBI MOJIEKYJISIPHO- https://m.edsoo.ru/ed440ca8
KUHETUYECKOM Teopun”
O600mmenue u
CHCTEMaTH3alus 3HaHUH 110 bubnuorexa [JOK
155
teme "TepmoanHaMuka. https://m.edsoo.ru/c63f7c10
TennoBeie MalIUHBI"
O06o06mecHNEe 1
CUCTEMaTH3aIUs 3HAHUH 10
156 Teme "ArperaTHbie bubmmorexa [JOK
https://m.edsoo.ru/1d36b5b1
COCTOSIHUSI BEIIICCTBA.
®dazoBble IEpexoab”
157 O6o0menue u bubmuoreka [JOK

CHCTeMaTHu3aIys 3HaHUH 110

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

TeMe "DnekTpuyeckoe noie"

O06o0611eHNE U
cucTeEMaTHU3alusd 3HaHUN 110

bu6mmoreka [IOK

158 teme "[locTosTHHBIM https://m.edso0.ru/71453ee6
ANEKTPUIECKUH TOK"
O6o01eHue u

159 cHCTEeMaTH3allusI 3HaHUH T10 bu6moreka [IOK
teMe "Toku B pa3inuuHbIX https://m.edsoo.ru/3d40077a
cpenax"
O6o0menue u

160 CHUCTEMATHU3AIUs 3HAHHUH 10 brbmorexa [TOK

https://m.edsoo.ru/3b4c06ae

teme "MaruutHoe moJje"
O6o00menue u

161 CHCTEeMaTH3alus 3HaHUH I10 bubnuorexa [JOK
TeMe "DIeKTpoOMarHuTHas https://m.edso0.ru/053e2248
UHAYKIUA"
O6o0mmenue u

162 CHCTEMaTH3alus 3HaHUH 110 bubnuorexa [JOK
Teme "MexaHuyeckue https://m.edsoo.ru/d6310bfd
KoJieOanus"
O06006111EHNE U
CHCTEeMaTH3alus 3HaHUH I10 bubmuoreka [JOK

163
TeMe "DIeKTPOMAarHUTHBIE https://m.edsoo.ru/5e2bb83d
KoJieOaHus"

164 O6o0menue u bubmuoreka [JOK

CHCTeMaTHu3aIys 3HaHUH 110

https://m.edsoo.ru/96a7a2dd
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TeMe "MexaHuueckue u
AJIEKTPOMAarHUTHBIEC BOTHBI"

O06o0611eHNE U

165 CHCTEMAaTH3aIs 3HaHUH 110 1 bubnmorexa LHOK
" " https://m.edsoo.ru/52ad1603
Teme "Onruka
O0o0611IeHNE U
. bubnuotexa [JOK
166 CHCTEMAaTH3aIMs 3HaHUH 110 1
https://m.edsoo.ru/5bec1c65
Teme "Ocuossl CTO"
O0o006111EHNE U
167 CUCTEMATH3al¥sl 3HAHUH T10 L bubmuorexa [IOK
teme "KopnyckynspHo- https://m.edsoo.ru/f7c59d38
BOJIHOBOM nyaynsm"”
O0o00611EHNE U
. bu6moreka [IOK
168 cUCTEMATH3AlNA 3HAaHUH 110 1
" " https://m.edsoo.ru/1f511654
TeMme "du3nka atoma
O0o0611EHNE U
cHCTeMaTU3aIys 3HaHU| 110
" bubnuorexa [JOK
169 TeMme "Pu3zrka aTOMHOIO 1
https://m.eds00.ru/905c5ce0
siIpa M DJIEMEHTAPHBIX
qacThir"
O06006111EHNE U
170 CHCTEeMaTH3alus 3HaHUH I10 1 bubmuoreka [JOK
TeMe "DIeMeHTHI https://m.edsoo.ru/2bffb94c
actpoduzuxu”
OBIIEE KOJIMYECTBO YACOB
170 16

I10 ITPOT'PAMME



https://m.edsoo.ru/52ad1603
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https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJIS YYEHUKA

» Gusuka. Mexanuka; yriuyonenHoe ooyuenue 10 kinace/ Msikumes I'.41.,
CunsikoB A.3. OO0I111€CTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[IPODAY;
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

» dusuka; yrnyonennoe odyudenue 11 kimace/ KacesinoB B.A. OGuiecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKInoHEpHOE 00IIIECTBO
«M3parenscTBO «IIpocBenieHne»

» dusuka; yrnyonenHoe ooyuenue 10 kimacc/ [lypeimesa H.C., BaxkeeBckast
H.E., Ucaes JI.A.; nox penakuueii [TypoimeBoit H.C. OGmiecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKInoHEpHOE 00IIECTBO

«H?;}I&TGJII)CTBO «HpOCBCIIICHI/Ie»

METOJUYECKHUE MATEPHUAJIBI /UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET



