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HOACHUTEJIBHAS 3AIIMCKA

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

[Iporpamma 1o  ¢Qusuke omnpenenser o00A3aTeNbHOE MNPEIMETHOE
COJIEp’KaHHE, YCTAHABIMBAET PEKOMEHIYEMYIO MOCIEA0BATENBHOCTD U3YUEHUS
TEM U pa3esioB y4yeOHOro mpeamMera C Y4YETOM MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKH Yy4yeOHOTO TMpolecca, BO3PACTHBIX
ocobeHHocTel oOyyvatomuxcs. [Iporpamma no ¢usuke AaéT NpeAcTaBICHHUE O
HEeJsAX, CoJAepKaHuM, OOIel cTparerun OOy4eHUs, BOCHUTAHUS M Pa3BUTHUS
oOydaromuxcs cpelcTBaMu ydyeOHoro npeamera «@Du3uka» Ha yriayoJaéHHOM
YPOBHE.

N3yuenue kypca Qu3uku yriayOa€HHOTO YPOBHS IMO3BOJISIET peajn30BaTh
3alauyu Mpo¢ecCHOHANBHON OpPUEHTALMK, HAIPABJICHO HAa CO3[aHUE YCJIOBHIA
JUIS. TIPOSIBJIEHUSI CBOMX HWHTEJUICKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEH
KOKJIBIM  OOYy4arolmMMCsl, KOTOpPbI€ HEOOXOIUMBI  JJIi  TPOJOHKCHUS
oOpa3oBaHHs B OpraHM3alusx MpOoPEecCHOHAIBHOrO 00pa3oBaHus IO
Pa3IUYHBIM (DU3UKO-TEXHUYECKUM U MHKCHEPHBIM CIIEIIUAIBHOCTSIM.

B mnporpamme mno ¢usuke omnpeaensoTcs IUIAaHUPYEMbIE pe3yiIbTaThl
OCBOGHHS Kypca (U3MKM Ha YpOBHE CpeaHero ooOiero oOpa30BaHUsA:
JUYHOCTHBIE, METanpeIMeTHbIe, NpeaMeTHble (Ha YriIyOJEHHOM YpOBHE).
Hayuyno-meTomonmornueckoii  OCHOBOW 11t pa3paboTku  TpeOoBaHUU K
JUYHOCTHBIM, METANpPEIMETHBIM U TPEIMETHBIM pe3yJbTaTaM 00ydJarouuxcs,
OCBOHUBIIMX MPOrpaMMy Mo (U3MKe Ha YpOBHE CPEIHEro OOIIero oOpa3oBaHUs
Ha YIIIyOJIEHHOM YPOBHE, SBIISAETCS CUCTEMHO-IESTEIbHOCTHBIN TTOIXO/I.

[Iporpamma no gu3uke BKIIOYALT:

IUTAHUPYEMBIE PEe3yJIbTaThl OCBOCHUS Kypca (U3HKKM Ha YriayOJIEHHOM
ypOBHE, B TOM YHMCJI€ MPEIMETHBIE Pe3yIbTaThI 10 ToJaM 00y4eHHUS;

cozepkanue yuyeoHoro npeamera «Pusnka» Mo rojgaM o0ydeHusl.

[Iporpamma 1o ¢u3nKe HMEET NPUMEPHBIM XapaKTep U MOXKET OBITh
UCIIOJIb30BaHa YUYUTENISIMU (DU3HUKH JJII COCTABICHUSI CBOUX pab0OYMX MPOTPAMM.

[Iporpamma 1o ¢u3HKe HE CKOBBIBAET TBOPUYECKYIO HHUIIMATUBY YUUTEIICH
U TMPEAOCTABISET BO3MOXKHOCTH [JIl PEATU3ALMU PA3TUUYHBIX METOIUYECKHUX
MOJIXOJIOB K TMPENojaBaHWI0 (HU3UKHU Ha YTrIyOJIEHHOM YPOBHE IMPH YCIOBHUH
coxXpaHEeHHs 00s13aTeNIbHOM YacTH COAEpKaHus Kypca.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPUPOJIbI, BHICTYMAs B
KauyecTBe Y4YeOHOTO NpeJMeTa B IIKOJIE, BHOCHUT CYIIECTBEHHbIH BKIJAA B
cucteMy 3HaHUW 00 okpyxawonem wupe. IlkonbHBIM Kypc QuU3NKH —
CHUCTEMOOOPA3YIOMMI  JUISI  €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEAMETOB,
MOCKOJIbKY (DM3MYECKUEe 3aKOHBI JIe)KaT B OCHOBE IMPOIECCOB U SIBJICHUM,
M3y4aeMbIX XUMHEH, Owmoisiorueit, usnmueckoil reorpadueii U acTpPOHOMHUCH.
Hcnonp3oBanue M aKTHBHOE NpPUMEHEHHE (DU3UYECKUX 3HAHUU OMPEaesniio
xapaktep u OypHOE pa3BUTHE pPa3HOOOpA3HBIX TEXHOJNOTHH B cdepe
SHEPreTUKHU, TPAHCIIOPTA, OCBOCHUSI KOCMOCA, TIOJIy4eHHUSI HOBBIX MaTEPHUAJIOB C
3aJlaHHBIMU CBOMcCTBaMH. M3ydyeHue (uU3UKM BHOCUT OCHOBHOM BKIJIAaJ B
dbopMupOBaHUE €CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydaromerocsi, B



(¢opMHUpOBaHME YMEHUM TPUMEHATh HAy4YHBI METOJ TO3HaHUS IpHU
BBINIOJIHEHUH UMH Y4€OHBIX HCCIIEOBaHUM.

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

Hoea uyenocmnocmu. B cOOTBETCTBUU C HEW KypC SIBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepual U3 BCEX Pa3AeioB (U3HKHU, BKIIOYAET
KaK BOMPOCHI KJIIACCUUECKOW, TaK U COBPEMEHHOUN (PU3UKHU.

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

Hoea cymanumapuzayuu. E€ peanuzanms NpeanosiaracT UCIoOJIb30BaHUE
I'YMaHUTApHOTO MOTEHIHada (PU3NYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHUS
¢u3uku Cc pa3BUTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 3KOJIOTUYECKUMH MPOOIeMaMH.

Hoea npuknaonon mnanpaenennocmu. Kypc usuku yriyOa€HHOTO
YPOBHSI TpearnoiaraeT 3HAKOMCTBO C UIMPOKHM KPYrOM TEXHUYECKUX U
TEXHOJOTUYECKUX MPUIIOKEHUM H3yUYEHHBIX Teopuil U 3akoHOB. [Ipum 3TOM
paccMaTpUBAalOTCS Ha YPOBHE OOIIMX TPEICTABICHUH UM COBPEMEHHBIE
TEXHUUYECKHUE YCTPOUCTBA, U TEXHOJOTUU.

Hoea 3xonocuzayuu peanuszyercs MOCPEICTBOM BBEICHHS DJIEMEHTOB
collepKaHMsl, TOCBSUIEHHBIX SKOJOTUYECKUM NpoOsieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHHUKH U TEXHOJOTHM, a TaKKe OOCYXKIeHUs
npoOJieM  palMoOHaJbHOTO  MPUPOJONOJIB30BAaHUS U DKOJIOTHYECKOU
0€30MacHOCTH.

OcBoenue cojiep>kaHusi MPOrpaMMbl IO (PU3KKE JTOJDKHO OBITH TTOCTPOCHO
Ha MPUHIHUIIAX CUCTEMHO-AEATENIBLHOCTHOTO noaxoaa. g Gu3uku peanu3amus
ATUX TPUHIMIOB Oa3upyeTcss Ha HUCHOJb30BAHUH  CaMOCTOSITEIBHOTO
HKCIIEPUMEHTA KaK TOCTOSHHO JeHCTBYyIomEero ¢akropa yueOHOro mpoiiecca.
Jlist yriiyOGI€HHOTO YpOBHSI — 3TO CHUCTEMAa CaMOCTOATEIHLHOTO YYEHHYECKOTO
AKCIIEPUMEHTA, BKJIIOYAIONIETO0 (POHTANBHBIE YYCHUYECKHUE OIBIThI TPH
M3Y4YEeHWH HOBOI'O Marepuala, JabopaTopHble paOdOThl M pabOThI MPAKTHKyMaA.
[Ipu »TOM BO3MOXHBI J]Ba criocoba peanu3anuu (PU3NYECKOTo mpakTukyma. B
NIEPBOM Cilydae MPaKTUKyM MpoBoauTcs Tubo B koHie 10 u 11 kmaccos, aubo
IIOCJIE€ TMEPBOTO M BTOPOrO TMOJYrOAWA B KAXKIOM M3 3THX KiaccoB. Bropoiut
CIoco0 — 3TO MHTETpaIs paboT MPAKTUKyMa B CUCTEMY JabOpaTOPHBIX padoT,
KOTOpBIE IPOBOJATCS B Mpouecce u3ydeHus pasnena (remsl). Ilpm stom mon
paboTamMu MpakTUKyMa MOHUMAETCs CaMOCTOSITENIbHOE HCCIIE0BaHUE, KOTOPOE
MPOBOJIUTCS MO PYKOBOJACTBY CBEPHYTOr0, 0000IMIEHHOrO BHJIa O€3 MOIIaroBoi
MHCTPYKIIUH.

B nmporpamme mno ¢usnke cuctemMa YYEHHYECKOIO JKCIIEPUMEHTA,
1a00paTOpHBIX pabOT U MPAKTUKyMa MpeACTaBiIeHa €ANHBIM nepeuyHeM. Boioop
TEMATUKHU JIJIS 3TUX BHJIOB YUEHUUYECKUX MPAKTUYECKUX PAOOT OCYIECTBIAETCS
y4acTHUKaMU 00pa30BaTEIbHOIO Ipollecca MCXOAsid U3  OCOOEHHOCTEH
MOYPOYHOI'O TIJIAaHUPOBAaHUS W OCHamleHus kaOuHeta ¢usuku. [Ipm sTOM
o0ecreurBaeTcsl OBJIaJIeHUE O0YYaIOMIMMHCS YMEHUSIMU TPOBOAUTD MPSIMbIE U
KOCBEHHBIEC M3MEPEHUs, UCCIECIOBaHMs 3aBUCUMOCTEH (PU3NUYECKUX BETUUYHH U
ITIOCTAHOBKY OIBITOB 110 IPOBEPKE MPEIOKEHHBIX TUIOTE3.

bonbinoe BHMUMaHHWE YAENSIETCS PELICHHIO PACYETHBIX M KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacy€THBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 33Ja4M C SIBHO



3aJIaHHOM W HEABHO 3aJaHHOM (PU3MYECKON MOJENbI0, TO3BOJISIIONINE
MPUMEHATh W3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfeia
Kypca, TaK M WHTETpUPYs NMPUMEHCHHE 3HAHWHA W3 pPa3HBIX pasnenoB. Jlis
KaueCTBEHHBIX 3amaqy IPHOPUTETOM SIBIISTFOTCS 3aJTaHHs 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 OOECIEeUEHHUI0 YueOHOTO Mporiecca Kypc (GU3UKH YriIyOJIEHHOTO
YpOBHS Ha YPOBHE CPEAHETO O0O0IIero oOpa3oBaHMs JOJDKEH H3ydaThCs B
YCJIOBHUSX TMPEIMETHOro KaOuHera. B kabuHeTe (QU3NKUA JOKHO OBITH
HEeoOXoauMoe JabopaTopHOE OOOpYAOBAaHUE IS BBIMOJHEHHS YKAa3aHHBIX B
nporpaMme 1o (U3MKe YYCHWUYECKHX OTBITOB, JIAOOPATOPHBIX pabOT M padoT
NPAKTUKyMa, a TaKXkKe JJEMOHCTPAIMOHHOE 000pYyI0BaHUE.

JlemoHCTpanmoHHoe oOopynoBaHue QGopMupyercss B COOTBETCTBHHM C
NPUHIIMIIOM MHWHHUMAJIBHON JIOCTAaTOYHOCTH M O00ECIeUrMBaeT IOCTAHOBKY
NEPEUNCICHHBIX B MporpaMMe TO (HU3UKE KITIOYEBBIX JICMOHCTpAIUNA IS
UCCIICIOBAHUS HM3y4YaeMbIX SBJICHHUW MW TMPOIECCOB, OSMIMUPUYCCKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, HX TEXHUYECKUX MTPUMEHEHUH.

JlabopaTtopHOoe 00OpYyIOBaHHME I YYEHUYCCKUX MPAKTUYCCKUX pPabOT
dbopMHpYyETCS B BHJIC TEMAaTHYECKUX KOMIUICKTOB U 00€CIIeUunBaeTCs B pacuére
OJIHOTO KOMIUIGKTAa Ha JBYX OOyYarOIIMXCsA. TeMaTHYeCKHEe KOMIUICKTHI
1a00paTOpHOTrO 00OPYIOBAHUS JIOJDKHBI OBITH MOCTPOCHBI HAa KOMIUICKCHOM
UCIIOJIb30BAaHUM aHAJIOTOBBIX U MU(MPOBBIX MPUOOPOB, a TAKKEe KOMITBIOTEPHBIX
U3MEPUTEITBHBIX 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 MPEACTABICHUI O HAYYHOM METOJIe TO3HaHUs U (OPMHUPOBAHUE
UCCJIEI0BATEIHCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBICHUSIM;

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

dbopMupoBaHUE YMEHHH OOBACHITH SIBICHHS C HUCIOJb30BAaHUEM
(bu3MUeCcKNX 3HAHUN 1 HaAYYHBIX 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 OOYYeHHIO B ’TOM HANPaBICHUU.

JlocTkeHue ITUX 1efiei 00ecrieunBaeTCs PEIICHUEM CIEAYIOMNX 3a/1a4 B
mpoliecce u3ydeHust Kypca GU3NKU Ha YPOBHE CPEAHETO O0IIero o0pa30BaHuUs:

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

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

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



(¢u3znueckoil MoJenH, aJeKBATHOM YCIOBHMSM 3aJaud, B TOM YHCIE 3aj]ad
MHXEHEPHOI'O XapaKTepa;

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

OBJIaJICHUE METOJIaMU CaMOCTOSATEIBLHOTO IUIAHUPOBAHUS M TMPOBEICHUS
(¢u3MUeCcKUX OHKCIEPUMEHTOB, aHalu3a W UHTEpIpeTauuud HHPOpPMaLHH,
OIpeJIENICHHs] TOCTOBEPHOCTHU MOJYUEHHOT'O pe3yibTaTa;

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

pa3BuTHE WUHTepeca K cdepam mnpodeccuoHaNbHON JEsTeNbHOCTH,
CBSI3aHHOM C (PUBUKOA.

B cootBerctBun ¢ TtpedoBanusiMu PI'OC COO yrayOGnéHHBIA ypOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®PuszMKa» Ha YPOBHE CpEJHEro oOIIero
oOpa3oBaHus BbIOMpaeTCss O0Yy4YalOIMMUCS, IJIAHUPYIOIIMMU MPOJOJIKEHUE
0o0pa3oBaHus M0 CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPHII.

Ha wusyuenue ¢usuku (yriyOn€HHBIA YpOBEHb) Ha YpPOBHE CPEIHEro
obmrero oopazoBanusi otBoAuTcs 340 vacos: B 10 kmacce — 170 yacoB (5 vacos
B Hezenmo), B 11 kimacce — 170 yacoB (5 yacoB B HEAEIIO).

[Ipennaraemspiii B mporpamme 1o (HU3UKE MepedyeHb JIa0OpaTOPHBIX U
NPAKTUYECKUX pabOT SBISETCS PEKOMEHJIOBAaHHBIM, YUWUTEh JI€JAeT BBIOOP
NpOBEJICHUsI JIa0OPaTOPHBIX PAbOT U OMBITOB C YYETOM HMHAMBHUAYATBHBIX
ocoOeHHOCTEN 00y4arommxcs.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. HayuHnblilt MeTOX MO3HAHHMS MPUPOJBI.

®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  u3MepeHuit  (u3Myeckux BenW4YuH (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.

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

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3MepeHune cuibl TOKa U HANPSIKEHUS B ILIEMU TMOCTOSHHOTO TOKAa MPH
MTOMOIIIM aHAJIOTOBBIX U U(PPOBBIX U3MEPUTEITLHBIX MPUOOPOB.

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

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBukeHue. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKECHHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKHU.

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

[lepemenienre, CKOpOCTh (CpelHssl CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHUE MAaTEepUaIbHOW TOYKH, UX MPOEKIUU HA OCU CUCTEMBI KOOpPJMHAT.
CiioxeHue nepeMenieHu U CI0KEHUE CKOPOCTEN.

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

CBoOogHoe majieHne. Y CKopeHrue cBoOOHOTO MmajeHus. [[BikeHne Tena,
OpOIIEHHOTO MO YIJIOM K TOPU30HTY. 3aBHCHUMOCTh KOOPJHMHAT, CKOPOCTH U
YCKOPEHHsI MaTepUaIbHOM TOYKH OT BPEMEHU U UX TpaduKu.

KpuBonuneintHoe nBuxeHue. JIBH)KEHHME MaTEpUAIIBHOM TOYKH IO
OKPYXHOCTH. YTJOBas W JWHEHHas cKOpocTh. [leproa m wactora oOparieHus.
LentpocTpemutenbHoe (HOpPMAJIbHOE), KacaTeldbHOE (TaHTCHIMAIbHOE) H
MOJIHOE YCKOPEHUE MATEPUATBHOU TOUYKHU.

TexHnueckne yCTpPOMCTBA M TEXHOJIOTHMYECKUE IPOLECCHL: CIHUIOMETD,
JIBWKEHHE CHApsAOB, IENHbIE, IIeCTepEHYAThle W PEMEHHBIE Mepeaayd,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpauuu.

Mopenb CHUCTEMBI oTcuéra, WJLTIOCTpalus 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, TPAEKTOPHM, CKOPOCTEN IBHKEHHUSI OJHOTO M TOTO K€
T€la B pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3yyeHne HEpaBHOMEPHOTO JBMXKEHHUSI C  LEJIbI0  ONpEICICHUS
MTHOBEHHOM CKOPOCTH.

N3mepenne  yCKOpeHUss TpU  OPSIMOJIMHEMHOM  PaBHOYCKOPEHHOM
JBH>KEHUHU M0 HAKJIIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHHM NPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepenune  yckopeHus  cBOOOJHOTO  MmajaeHUs  (PEKOMEH0BAaHO
UCITIOJIb30BaHME ITU(POBOH J1abOpaATOPUN).

N3yuenne paBWKEHUsI Tena, OPOIIEHHOTO TOpPU3OHTaNbHO. IIpoBepka
TUIIOTE3bl O MNPSMOW MPOMOPIMOHAIBHON 3aBUCUMOCTH MEXIY JTabHOCTHIO
noJIETa U HAYAJIbHOM CKOPOCTBIO TeJa.

N3ydenne nBUXKEHHS Tela MO OKPYXHOCTH C MOCTOSSHHOM MO MOAYJIIO
CKOPOCTBIO.

HccnenoBanne  3aBUCMMOCTH — MepuoAa  OOpalieHHs] KOHHYECKOIo
MasgTHHKA OT €ro MapaMeTpOB.

Tema 2. /lunamuxa.

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

Macca tena. Cuna. [IlpuHimn cynepno3uiuuu CHil.

Bropoit 3akon HeroTOHA 1151 MaTEpUAIIBHOU TOYKH.

Tperuit 3akoH HproTOHA Is1 MAaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOrO TITOTEHHS. OKBUBAJIEHTHOCTh TPAaBUTALMOHHON U
WHEPTHOU MacCCHI.

Cuna tsKecTu. 3aBUCUMOCTD YCKOPEHUSI CBOOOTHOTO TAJICHUSI OT BBICOTHI
HaJ] TIOBEPXHOCTHIO IUIAHETHI W OT Treorpaduyeckoil mUpOTH. JIBUKEeHHE
HEeOECHBIX Tel W HX CcnyTHUKOB. 3akoHbl Keruepa. IlepBas kocmudeckas
CKOPOCTb.

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

Cuna tpenusi. Cyxoe Tpenue. Cuiia TpeHUSI CKOJBXEHUS U CUJIa TPEHUS
nokosi. Koaduruent tpenus. Cuiia CONMpOTHBICHHS] TPU JBWIKEHUU Tela B
KUJIKOCTH WJIU ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKECHHUS.

Hasnenue. ['mapocratuueckoe napieHue. Cuna Apxumena.

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

Hemoncmpauuu.

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

PaBeHCTBO cWJl, BO3HUKAIOUIMX B PE3YJITATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace 1no B3auMOAEHUCTBHUIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U TTAJICHUH.

[enTpoOekHbIE MEXaHU3MBI.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue paBHOACHCTBYIOIIEW CHUJI TMpU JABHXKEHHU Opycka IO
HAKJIOHHOM IJIOCKOCTH.

[IpoBepka rumore3sl 0 HE3aBUCHUMOCTH BPEMEHM JBWXKEHUS OpycKa o
HAKJIOHHOM IIJIOCKOCTHU Ha 3aJJaHHOE PACCTOSIHUE OT €T0 MACCHI.

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

Usy4yeHue NBIKCHUS CHCTEMbl TelI, CBS3aHHBIX HUTBIO, MEPEKUHYTOH
yepe3 JIETKU OJI0K.

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

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

N3ydeHne nBUKEHUS Ipy3a HA BALy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

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

VYcnoBust paBHOBECUS TBEPIOTO TENA.

VYcroitunBoe, HeyCTOHYMBOE, Oe3pa3INYHOe PaBHOBECHE.

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

Jemoncmpauuu.

YcoBus paBHOBECHS.

Bunbr paBHOBECHS.

Yuenuueckuii skcnepumenm, 1a6opamopnsie pabomsl, RPAKMUKym.

HccnenoBanne ycioBUM paBHOBECUS TBEPAOTO TeEJA, UMEIOLIETO OCh
BpAILICHUS.

KoHncTpynpoBaHne KpOHIITENHOB U pACUYET CUJI YIIPYTOCTH.

N3ydenne ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOIIETO TUIOMIAAb OTIOPHL.

Tema 4. 3axonbl cOXpaneHUus 6 Mexanuke.

NMmnynsc mMaTepuanbHOM TOYKH, CUCTEMBl MaTepHalbHbIX TOUYeK. LleHTp
MAacC CHCTEMBI MAaTEpHUAIBHBIX TOUEK. Teopema 0 ABUKEHUU LIEHTPA Macc.

NMnynbc CHITBI 1 UI3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktnBHOE 1BHXKEHUE.

MomMeHT nMnyiibca MaTepuaibHON TOuku. [IpencraBinenre o coxpaHeHUH
MOMEHTA UMITYJIbCA B IEHTPATbHBIX MOJIAX.

Pabora cuiapl Ha MalloM M Ha KOHEYHOM TmepeMelieHuu. ['paduyeckoe
MpeACTaBIeHUE PaOOThl CUIIBI.



MOIIHOCTb CUJIBI.

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

[ToreHmanbHble W HENMOTCHUMANIbHBIE CHIIbL. [lOTEHIIMAnbHAs SHEPTHS.
[TorennumanbHas SHEprusg yIpyro nedopMupoBaHHON MPY>KUHBI.
[ToreHmanbHass »SHEprus Telda B OJHOPOJAHOM TPaBUTAIMOHHOM MOJIE.
[ToreHmanbHasi >HEprusa Tejla B IPABUTALMOHHOM TOJIE OJIHOPOIHOIO Iapa
(BHyTpHM M BHe miapa). Bropas xocmuueckas CKOpOCThb. TpeThsi KOCMHUYECKas
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
COXpPAaHEHUSI MEXaHUYECKOU YHEPTUH.

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

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHMUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHue sHepruu Teia Mpu COBEPIICHUU PaOOTHI.

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

CoxpaHeHue 3Hepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

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

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEJNa C UMITYJILCOM CHUJIBL.

HccnenoBanne cOXpaHeHUsI UMITYJIbCA IPU YIPYTOM B3aUMOJICVCTBUMU.

N3mepeHne KHNHETUYECKOW SHEPTHUH TeJIa IO TOPMO3HOMY ITYTH.

CpaBHeHHE HM3MEHEHHWs MOTEHIHUAIBLHON SHEPTrUU TMPYKHUHBI ¢ paboToM
CHUJIbI TPEHUS.

Omnpenenenue pabOThl CUIIBI TPEHUS TIPH JBIXKEHUU TeJla MO HAKIOHHON
IJIOCKOCTH.

Pa3znen 3. MouiekyasipHasi pU3MKa ¥ TEPMOJAMHAMHKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopu.

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

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

Mogenp wuAcanpHOr0 Tra3a B  MOJIEKYJSPHO-KHMHETUYECKOM TEOPHH:
YaCTHUIIBI ra3a JIBUXKYTCS XaOTUUECKU U HE B3aUMOJIEMCTBYIOT APYT C IPYIOM.

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



B HJCAJIbHOM Tra3e C IOCTOSHHBIM KOJIMYECTBOM BemiecTBa. I 'paduueckoe
MIPEICTaBIEHNUE U30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsa3p  MEXAy JaBICHHEM M CPEIHEHM KHHETHYECKOM DJHEPrueu
MOCTYNATEIBbHOTO TEIMJIOBOrO JABM)KEHHUS MOJIEKYJI MJI€aJbHOrO ra3a (OCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETHUECKOW TEOPUH UI€ATBHOTO rasa).

CBs3p aOCONIOTHOM TeMmeparypbl TEPMOAUHAMUYECKON CHUCTEMBI CO
CpeaHEeW KUHETUYECKOM DHEpPruey NOCTYIATEIbHOTO TEIUIOBOIO JIBUKEHUS €€
YacTHUL.

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

Jemoncmpayuu.

Mopenu IBUKEHUS YaCTHUIL BEIIECTBA.

Mopenb 6pOyHOBCKOTO ABUKEHUS.

Buneoponuk ¢ 3anuchbio peasibHOro OpOYHOBCKOTO ABUKEHUSI.

Huddy3us xxuakocTe.

Mopnens onbita HTepHa.

[IputsxeHne MONEKyJI.

Mopenu KpucTajuIM4ecKuX PemETOK.

HaGmonenue u uccnegoBaHre U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padbomul, npaKkmuKym.

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

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

N3ydenne n30xXopHOro rnporecca.

N3yuenue nzobapHoro mpoiecca.

[IpoBepka ypaBHEHHUsI COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennoevie mauwiunol.

Tepmonunamuueckas (TJl) cucrema. 3amaHue BHEUIHUX YCIOBUH s
TEPMOJUHAMUYECKOW CHUCTEMbl. DBHEIIHME W BHYTPEHHUE IapameTphl.
[TapameTpbl TEPMOJIMHAMHUYECKOW CHUCTEMBI KaK CpEJIHUE 3HAYCHUS BEJINYMH,
ONMCHIBAIOIINX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

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

Mogenp uaeanbHOr0 ra3a B TEPMOJUHAMUKE — CUCTEMa YPaBHEHUM:
ypaBHeHHE MenaeneeBa—KitanepoHa U BeIPaK€HUE 11 BHYTPEHHENW SHEPTUMU.
VYcioBuss NPUMEHMMOCTH OTOM MOJENIH: HHU3KAas KOHIEHTpAlUUs YacTHll,
BBICOKME TEMIIEPATYpHI. BripaxkeHue 111 BHYTPEHHEW YHEPIUU OJJHOATOMHOIO
WJICAIBHOTO Tra3a.

KBazucratnueckue nu HeCTaTUUECKHUE TTPOLIECCHI.

DOnemenTtapHas paboTra B TepMOAMHAMHUKE. Brramcienue paboTsl 1O
rpaduky mporecca Ha pV-auarpaMmme.

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

KomnuecTtBo Temnorel. Temno€émMkocTe Tenma. YaenpHas W MOJSpPHAS
TEIUIOEMKOCTH BEIIECTBA. YpaBHEHUE Maiiepa. YaenbHas TEIUIOTa CropaHusd
ToruinBa. Pacu€r konumyecTBa TeIIOTH Npu Temionepenade. [lonstue 00
aarabaTHOM IIpoIiecce.



IlepBblii 3aKOH TepMOAMHAMUKH. BHyTpeHHsa sHeprus. KommdecTBo
TEMJOTI W  paboTa Kak Mepbl HM3MEHEHUS BHYTPEHHEW DHEPruu
TEPMOJIUHAMUYECKON CHCTEMBL.

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

Bropoli 3akOH TEPMOAMHAMUKM JUId HEPABHOBECHBIX IIPOLIECCOB:
HEBO3MOXXHO MepeaTh TEIUIOTY OT 00Jiee XOJOIHOro Teja K 0ojiee HarpeToMmy
6e3 komnencauuu (Knaysuyc). HeobpatuMocTs npupoAHBIX IPOLECCOB.

[Tpuniune! aeictBus TemnoBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenne KII. Huxn Kapno.

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

TexHuueckne yCTpOMCTBA M TEXHOJOTHMUYECKUE MPOIECCHI: XOJIOJUIbHUK,
KOHJUIIUOHEP, NU3EIbHBIA U KapOWOpAaTOPHBIN JIBUTATENId, TapoBas TypOWHA,
MOJIyYCHUE CBEPXHU3KUX TEMIEPaATyp, YTHIM3ALMUS «TEIJIOBBIX» OTXOJIOB C
UCITOJIb30BAaHUEM TEIUIOBOTO HAacOcCa, YTWIM3AlUs OMOOPraHWYECKOro TOIIMBA
JUTSL BBIPAOOTKH «TETUIOBOWY U DJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue teMnepaTypbl Ipu aauadaTUYECKOM PaCIIUPEHUU.

Bosnyminoe orauso.

CpaBHeHME yACIBHBIX TEINIOEMKOCTEHN BEILIECTB.

Cnioco0bl UI3MEHEHUSI BHYTPEHHEH YHEPTUU.

Hccnenosanue annabaTHOTO Mpolecca.

KomnbroTepHble MOJENN TEMIOBBIX JBUTATEIIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue yaenbHON TeMIOEMKOCTH.

HccnenoBanue nporecca OCTHIBAHMS BEILECTBA.

Hccnenosanue annabaTHOTO Mpolecca.

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

Tema 3. Acpecamnuie cocmoanusa eeuwiecmea. Dazoevie nepexoowl.

[TapooOpaszoBanne u KoHaeHcanus. McmapeHue u kumeHue. Y aelbHas
TEIJIOTa MapooOpa30BaHMS.

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

BnaxxHocth Bo3gyxa. AOCOIIOTHAS U OTHOCUTENIbHAS BJIa’KHOCTb.

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

Hedbopmanmm TBEPAOro Tena. Pactskenme m cxkatue. Casur. Momyib
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 sHEprun B (Pa3oBbIX Mepexoaax.

VYpaBHeHHE TENIOBOrO OanaHca.



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

TexHuueckue YCTpPOMCTBA M TEXHOJOTMYECKUE TIPOLECCHI: KUIAKHUE
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.

Mojieii HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl M3MEPEHUS BIAXKHOCTH.

HccnenoBanre HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Bunsr nedopmarimii.

Ha6monenne mansix aedopmaruid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIhJA.

N3ydenne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenune aGCoNMOTHON BIIAXKHOCTU BO3JyXa W OIlEHKA MacChl MapoB B
OMEUICHUH.

N3mepenue koddPuiineHTa NoOBEpXHOCTHOTO HATSHKEHHUS.

N3mepenue moayins FOHra.

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

Paznen 4. JinekTpoauHaMHUKa.

Tema 1. dnekmpuueckoe nosne.

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

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

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

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

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

[IprHIMI CynepnO3ULY STEKTPUUYECKUX TTOJIEH.

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

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

JIMANEeKTpUKM B JJIEKTPOCTATHYECKOM  moJie.  J(uanexkrpruueckas
MIPOHUILIAEMOCTH BEIIECTBA.



Konnencatop.  ONEeKTpOEMKOCTb  KOHAEHCATOpAa.  DIEKTPOEMKOCTH
IJIOCKOTO KOHJIEHCATOPa.

[TapannenbHoe  coenuHeHue  KoHaeHcatopoB.  IlocienoBaTenbHOE
COEIMHEHUE KOHAEHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrmKeHue 3apsKEHHOM YaCTULBI B OHOPOIHOM BJIEKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DJIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3aPSIAKEHHBIX IAPUKOB.

DIIEKTPUUYECKOE TIOJI€ ABYX 3apSIKEHHBIX IIACTHH.

Mogens a5ekTpoctatiudeckoro reueparopa (Bau ne ['paada).

[TpoBOTHUKH B 3JEKTPUUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

YCTpOMCTBO W JAEHUCTBUE KOHJEHCATOPAa NOCTOSHHOW W TEPEMEHHOU
€MKOCTH.

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

DHEPrus MEKTPUUYECKOTO MO 3apsKEHHOTO KOHAEHCATOpa.

3apska U pa3psiika KOHJIEHcaTopa 4Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuie padbomul, npaKkmuKym.

OueHka cuj B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

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

N3ydeHne npoTekaHus TOKa B LEIMH, COAEpKAIIEel KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIHAJIOB (HampspHKEeHUs ) npu
NIOCJIEI0BATEIBHOM COEIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsiaa KOHAEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Ilocmoannstii I1eKmpuiecKuii mok.

Cuna Toka. ITocTOsIHHBIN TOK.

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

3akon OMa [ yyacTKa LernH.

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

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

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

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

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

Konpaencarop B 1ienu nocTostHHOrO TOKA.

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

Jemoncmpauuu.



N3mepenue cuibl TOKa U HAMPSKEHMUS.

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

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

HccnenoBanre 3aBUCHUMOCTHM CHJIBlL TOKa OT CONPOTHUBICHHS TIpU
MTOCTOSTHHOM HaIPsKEHUH.

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

CnocoObl coenMHeHHsI ICTOYHUKOB Toka, DJIC Gartapeil.

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

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne cMEIIaHHOTO COETMHEHUSI PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIEHUS TPOBOIHUKOB.

UccnenoBanne 3aBUCMMOCTH CWJIBI TOKa OT HAMPSDKCHUS 711 JIAMIIBI
HaKaJIMBaHUS.

YBenuueHnue npeaena u3MepeHus: amnepmerpa (BoJIbTMETpa).

N3mepenue DJIC 1 BHYTpEHHETO COMPOTURIICHUS UCTOYHUKA TOKA.

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

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMU HCTOYHHKA
TOKa OT CHJIbI TOKA B LICTIH.

HccnenoBanne 3aBUCMMOCTH TMOJIE3HOM MOIIHOCTH MCTOYHUKA TOKa OT
CHUJIBI TOKA.

Tema 3. Toku ¢ paznuunsix cpeoax.

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

DNeKTpUYeCKUi TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

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

DNEKTPUUECKUN TOK B JIEKTPOJUTAX. DIECKTPOJIUTUYECKAS TUCCOLUALIMS.
DnexTponu3. 3akoHbl Dapajies A1 AIEKTPOIn3a.

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

TexHuueckne ycTpoMCTBa U MPAKTUYECKOE MPUMEHEHUE: Ta30pa3psiHbIe
JaMIIbI, 3JEKTPOHHO-Iy4YeBas TPyOKa, MOIYIPOBOJHUKOBBIE MPHUOOPHI: AHO,
TPaH3UCTOp, (OTOMMOA, CBETOAMOJ, TadbBaHWKA, padUHUpPOBAHUE MEMH,
BBITIJIABKA aJTIOMUHUS, SJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCHUMOCTH COMPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[TpoBOAMMOCTB ANEKTPOIUTOB.

3akoHbI 35ekTponusa Dapanes.

HckpoBoii pa3psil U MpOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJIOB U MOJIYITPOBOJHUKOB.

OaHOCTOPOHHSA MPOBOAUMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

Habnronenue anexktponusa.

N3mepenue 3apsiia 0THOBAJIGHTHOT'O HOHA.



HccnenoBanve 3aBUCUMOCTH  CONPOTHBICHHUS  TEpPMOpE3HCTOpa  OT
TEMIIEPaTYPBhl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU JUOJIA.

Du3HYeCKUl NPAKTHKYM.

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

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

MexnpeaMeTHbIe CBA3H.

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

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

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

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

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

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

Texnonocusa:  npeoOpa3oBaHHEe  JBHXKEHHM € HCIOJIb30BAHHEM
MCXaHH3MOB, Y4€T CyXOro M JKHAKOTO TPCHHS B TCXHHKE, CTATHICCKHC
KOHCTPYKIMHM (KPOHIUTEHH, pemeTrdyaTele KOHCTPYKLMH), HCIIOIb30BaHUE
3aKOHOB COXpPAaHEHHsS MEXaHUKH B TEXHUKE (IMPOCKON, BOJOMET W JpPYyrue),
JBUTaTeIb BHYTPEHHETO CTOpaHUs, MapoBas TypOMHA, OBITOBOM XOJIOAMIBHUK,
KOHJUIMOHEP, TEXHOJOIMU MOJYyYEHHS COBPEMEHHBIX MAaTEpHAIOB, B TOM
YuCJIe HAaHOMATEepUajoB, W HAHOTEXHOJIOTMM, 3IIEKTPOCTAaTHYECKas 3alluTa,
3a3eMJIEHUE 3JIEKTPONPUOOPOB, ra3opaspsaHble JamIlbl, MOJYNPOBOJIHUKOBBIE
mpuOOPHI, TATHBAHUKA.
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Paznen 4. JinekrpoauHaMuka.

Tema 4. Mazcnummnoe none.

B3anmoaelicTBue MOCTOSSHHBIX MAarHUTOB U IPOBOAHUKOB C TOKOM.
MarautHoe mnoisie. BekTop MarHUTHOM MHAyKIMHU. [IpuHOMII Cynepro3uuuu
MarHUTHBIX NOJEN. JINHUY MarHUTHOW MHIYKLIUH.

MarsuTHoe 1oJie MpoOBOJHUKA C TOKOM (IIPSIMOT0 MPOBOJHUKA, KATYLIKU U
KpyroBoro Butka). OnsIT Opcreaa.

Cuna AMnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna JlopeHua, €€ HampaBieHHE W MOJIYJb. JIBW)KEHHE 3apsKEHHOM
YacTHIIbl B OTHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

MaruuTtHoe none B BeuiecTBe. PeppOMarHeTUKy, apa- U AUaMarHeTUKH.

TexHuueckne ycTpoHCTBAa M TEXHOJOTMYECKHE IPOLIECCHI: MPUMEHEHHE

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

Kaptuna nuHWN  MHAYKIIMA  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.

HenctBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

HaGmronenne NBUXeHUS IMyYKa JIEKTPOHOB B MArHUTHOM TI0JI€.

[TpuHUIMn NENCTBUS ANEKTPOU3MEPUTEIIHHOTO npubdopa
MAarHUTORJIEKTPUUECKONU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppoMarHeTHKOB.

HccnenoBanue neicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIUMA HAa OCHOBE M3MEPEHUS CHUJIBI
Awmnepa.

Tema 5. Inekmpomaznumuas UHOYKUuUs.

SIBrieHMEe HNEKTPOMArHUTHOW HHAYKUMH. [IOTOK BekTOpa MarHUTHOMU
uHaykiud. DJ1C uHAyKIuUA. 3aKOH 3JIEKTpOMAarHUTHOW MHAYKUMU Dapases.
Buxpesoe anekrpuyeckoe nose. Toxku Dyko.

OJC mHAyKUMHA B NPOBOJHUKE, JBUKYIIEMCS B OHOPOJHOM MarHUTHOM
ToJie.

IIpaBuno Jlenua.

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

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuueckue yCcTpoilCTBa U TEXHOJIOTUYECKUE MPOLIECChl: MHAYKIIMOHHAS
Meyb, COJICHOUI, 3allluTa OT AJEKTPU3AIMU Tl MPU JIBHX)KEHUU B MAarHUTHOM
rnose 3eMJIu.

Jemoncmpauuu.

HaGmronenue siBeHust 3J1€KTPOMArHUTHOW UHAYKIUU.



NccnenoBanne 3aBucumoctn O/[C MHOyKIMM OT CKOPOCTH H3MEHEHMS
MarHUTHOTO MOTOKA.

ITpasuno Jlenua.

[lanenune marauTa B aJIOMUHUEBOM (MeIHON) TpyOe.

SIBneHre caMOMHIYKITUH.

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

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKMUKyMm.

UccnenoBanue siBIeHUS 3JIEKTPOMArHUTHOW UHAYKITUH.

OrnpeneneHne MHIYKIIMU BUXPEBOTO MATHUTHOTO TIOJIS.

UccnenoBanue siBIEHUS CAMOUHAYKITUU.

COopka MoJienu AIEKTPOMArHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Kojie0anus.

Konebarennnasa cucrema. CBoOOIHEIE KOIcOaHUS.

lapmonunueckue  kosnebanusi. KuHematuueckoe W JUHAMHUYECKOE
omucaHue. DJHEPreTUYECKOe OMHcaHue (3aKOH COXPAHCHHS MEXaHUYECKOU
sHepruu). BrIBOJI JTMHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOaHUN U3 UX
OHEPTreTUYECKOTO U KHHEMATHUYE€CKOTO OMUCAHMUS.

Ammuryna u daza konebanuit. CBA3b aMILTUTYABI KOJIEOAHUM MCXOTHOMU
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. Pe3onancHas kpuBas. BnusHue 3aTyxaHuss Ha BHUJ PE30HAHCHOU
KpUBOM. ABTOKOICOAHUSI.

TexHuuecKkue YCTPOWCTBA M TEXHOJIOTMUECKHUE MPOILIECCHl: METPOHOM,
9ackl, Ka4eJll, My3bIKaJbHbIE HHCTPYMEHTHI, cericMorpad.

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.

HccnenoBanne kojebaHui Trpy3a Ha MACCHBHOM TIPY)XKHHE C IICJIBIO
dbopMupoBaHUS IPENICTABICHUN 00 MACATbHON MOIENN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS SHEPTHH MMPHU KOJEOAHUIX IPy3a HA MPYKUHE.

HccnenoBanue BHIHYKICHHBIX KOJICOaHUT.

Hab6monenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue mepuoma CBOOOMHBIX KOJIEOAHWH HUTSAHOTO M TMPYKHMHHOTO
MasITHUKOB.

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

N3yueHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoGpa3oBanue YHEPTUN B IPYKMHHOM MAasITHHKE.

NccnenoBanne yObIBaHUS aMIUTUTYIbl 3aTYXaIOIMINX KOJIEOaHUIA.

UccnenoBanne BRIHYKICHHBIX KOJICOAHU.

Tema 2. Inekmpomaznummnuole Ko1edanus.



Konebarenbubiit koHTYp. CBOOOJHBIE AIEKTPOMArHUTHBIE KOJeOaHUS B
uaeanbHOM KojebaTenbHOM KoHType. Dopmyna TomcoHa. CBs3b aMIUIMTY/bI
3apsjia KOHJEHCATopa ¢ aMIUIUTYAOW CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpPaHEHHUS SHEPTHH B HJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aTyxarouue AIEKTPOMAarHUTHbIC KoJIeOaHusl. BrinyxeHHbIe
AJIEKTPOMArHUTHBIE KOJIeOaHusI.

Ilepemennblii TOK. MOIIHOCTH TNEPEMEHHOTO TOKA. AMIUIMTYJIHOE 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 IIEPEMEHHOrO TOKA. PE30HaHC TOKOB.
Pe3oHaHC HapsKEHUN.

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

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

TexHuueckne yCTporcTBa U TEXHOJIOTUYECKUE MPOLECCHI: IIEKTPUUECKHI
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTponepeaay.

Jemoncmpayuu.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUS.

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

OcuumiorpaMMbl JIEKTPOMArHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUMX JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mogenb 3JIeKTPOMarHuTHOTO TeHepaTopa.

BrinyX/IeHHbIE CUHYCOUAIbHBIE KOJIEOAHUS.

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

Pe3onanc mnpu mnocinenoBaTEIbHOM COEAMHEHUM PE3UCTOPA, KaTYIIKU
MHIYKTUBHOCTH U KOHJEHCATOPA.

Y cTpoicTBO U PUHIIKI IeUCTBHS TpaHCchopmaTopa.

Mogenb IMHUY 3JIEKTPONEPEIaUn.

Yuenuueckuii sxcnepumenm, nadopamopuvie pabomaolt, npaKmuKym.

N3yuenne Tpancdopmaropa.

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

Habmronenme 31eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanue pabOThl HCTOYHUKOB CBETA B IIEMH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMaZHUMHbLE 6OIHbL.

MexaHnueckue BOJIHBI, YCIOBHS UX pacupoctpaHeHus. [lonmepeuynsie u
IIPONOJBHBIE BOJHBL. llepuon, CKOpOCTh pacnpoOCTpaHEHHs W JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJIH: OTpakK€HUE, MpeioMIIeHne, nHTepdepeHIus U
TudpaKIus.

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

[IIymoBOE€ 3arpsA3HEHHE OKPYkKAIOIIEN CPEbI.

DNEeKTpOMAarHUTHBIE BOJHBL. YCIOBUS M3JIyYEHHs BJIEKTPOMAarHUTHBIX
BOJIH. B3auMHas opueHTaus BEKTOPOB B AJIEKTPOMAarHUTHON BOJIHE.

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

[IIkana 31€KTPOMArHUTHBIX BOJIH. l[puMeHEeHne 3JIEKTPOMAarHUTHBIX BOJIH
B TCXHUKE U OBITY.



[TpuHIMIIBI pagUOCBA3U U TeleBUACHU. Panuonokanys.

DJIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHnueckne yCcTpoOWCTBA M MPAKTUUECKOE MPUMEHEHHE: MY3bIKAJIbHbBIC
MHCTPYMEHTHI, pajap, paauonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-
M€4Yb, YIbTPA3BYKOBASI JUATHOCTUKA B TEXHUKE U MEJULIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacIPOCTPaHEHHUE TOTIEPEUHBIX U MTPOJIOTBHBIX BOJIH.

Konebiomeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTD JIJIMHBI BOJTHBI OT YaCTOThI KOJICOAHUIA.

HaGmonenue orpakeHus U mpesioMIIeHUS] MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeHinu u 1ugpakiiu MEXaHUMIECKUX BOJIH.

AKyCTHYECKHI pPE30HAHC.

CgolicTBa yJIbTpa3ByKa U €ro IPUMEHEHUE.

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

UccnenoBanne  CBOMCTB  DJIGKTPOMArHUTHBIX  BOJH:  OTpa)X€HHUE,
pesIoMJICHHE, MOJsIpu3aIus, 1udpakius, nHTepdepeHIIus.

O6HapyxeHue HH(PPaKpPacHOTO U YIbTPAPUOIETOBOTO U3TYUCHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

N3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsmonrHElHOE paclpoCTpaHEHUE CBETa B OJHOPOAHON cpexae. Jlyu
cBeTa. To4YeuHbI HCTOYHUK CBETA.

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

[Ipenomnenne cBeta. 3aKOHBI TMPEJIOMIIEHHUS CBeTa. AOCOIIOTHBIN
nokaszaTenb mpeiaomiieHus. OTHOCHUTENbHBIM  IOKa3aTellb  IPEJIOMIICHHUS.
IIOoCTOSSHCTBO 4YacTOThl CBETa M COOTHOLIEHHWE [JIMH BOJH IMpPH TEPEXO0Je
MOHOXPOMAaTHUYECKOT0 CBETA YEPE3 IPaHuUIly pa3/esa AByX ONTUYECKUX CPEl.

Xon nydeit B mpusme. Jlucniepcus cBeta. CI0XKHBINA cOCTaB OEJIOro CBETa.
[BeT.

[lomHoe  BHyTpeHHee  oTpaxkeHue. IIpeAenbHBII  Yroa  MOJHOIO
BHYTPEHHET0 OTPaKEHUS.

ColOuparomue W paccewBarloImue JUH3BI. ToHKas auH3a. DOKycHOE
pPacCTOSIHME M ONTHYECKas CWjia TOHKOW JHMH3BL. 3aBHUCHUMOCTH (POKYCHOTO
PACCTOSIHHSI TOHKOUM CpepruecKOr JTUH3BI OT €€ TeOMETPUH M OTHOCUTEIHHOTO
IOKa3aTess MPeJIoOMIICHHUS.

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.

Ontuueckue mnpubopel. Paspemaromass cmocoOHOCTh. [ma3  kak
ONTUYECKAsA CUCTEMA.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. Murepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOEHUST MaKCUMYMOB MU MHHUMYMOB B HHTEpP(hEpPEHLIHOHHOU
KapTUHE OT JBYX KOT€PEHTHBIX HMCTOYHHMKOB. IlIpuMepsl Kilaccuueckux
UHTEeP()EPEHIIMOHHBIX CXEM.



Hudpaknus cBera. udpaknuonHas pemérka. YcloBUe HaOIIOICHUS
IJIABHBIX MAaKCMMYMOB IIpM NAJE€HWH MOHOXPOMAaTHMYECKOTO CBE€Ta Ha
TU(PaKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHUyecKkue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: OYKH, JIYIIA,
nepuckon, ¢goTtoanmnapaTt, MUKPOCKOII, MPOEKIMOHHBIN anmnapar, NpoCcBEeTICHHUE
OITHUKH, BOJIOKOHHAsI ONTHKA, TUPPAKIUOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAYKEHHUSI CBETA.

HccnenoBanne nperoMieHus CBETA.

Habmonenre noiaHoro BHyTPEHHEro oTpakeHus. Mojienb CBETOBO1A.

HccnenoBanne XxoAa CBETOBBIX IYYKOB YEPE3 IJIOCKONAPAJIIECIBbHYIO
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 nudpakiimoOHHOTO CIIEKTpa.

HaGmonenue nucnepcuu cBera.

HaGmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasIpoOuI0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue nmokazartess NpeJoMIeHUs CTEKIA.

HccnenoBanne 3aBUCHUMOCTH (POKYCHOTO pacCTOSTHUSI OT BemlecTBa (Ha
npUMepe KUAKUX JINH3).

Uzmepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

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

[Tony4yenue n3o0paxeHus: B CUCTEME U3 JIBYX JIMH3.

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.

HaGmronenne u uccnenoBanue TUPpakimOHHOTO CIIEKTPA.

N3mepenne nivHbl CBETOBOM BOJIHBI.

[lonyyenue  crekTpa  M3JIy4Y€HHs]  CBETOAMOAA  NOpPU  IOMOIIH
TG paKkInOHHON PEIIETKY.

Pa3nen 6. OcHOBBI cienMAILHON TEOPUH OTHOCUTEJIbHOCTH.

['pannnbl  OPUMEHUMMOCTH — KJIIACCMYECKOW  MeXaHukKH. [locTymnatel
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 SHEPrued W HMMIYJIbCOM PEISATUBUCTCKON YaCTHIIBI.
DHEPrus MoKosl.

TexHudyeckne ycTpOHMCTBAa M TEXHOJIOTMYECKHE IPOLECCHI: CITYTHUKOBBIE
MPUEMHUKH, YCKOPUTENH 3APSIKEHHBIX YaCTHII.



VYyeHnnueckuit SKCEPUMEHT, 1a0OpaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMITyJIbCa M DHEPTUU  PEISITUBUCTCKUX yacTull (10
(doTorpadusim TPeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paszpnen 7. KBanroBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBecHOE TerIOBOE WU3Iy4YeHUE (M3IyuyeHue abCOIIOTHO YEPHOIO
Tena). 3akoH cmemieHuss Buna. I'nnore3a I1nanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotorpdexr. Ombitet A. ['. CroneroBa. 3akoHbl Qotorddekra.
VYpaBHenue DiinmTeiHa 11 porordpdexra. «KpacHas rpanuna» potodddekra.

JlaBnenne cBera (B UYACTHOCTH, JaBJICHHE CBeTa Ha aOCOJIIOTHO
MOTJIOLIAONIYI0 M a0CONIIOTHO OTpaxarolnyr mnoBepxHocTb). Omnbitel I1. H.
JleOeneBa.

BosHoBBIE cBOVicTBa yacTul. Boauel ne bpoinsa. [Inuna BonHe! ne bpoiis
U pa3Mephl O0JIacTH JIOKaJIW3allMu JIBIXKYIIeWcs 4dactulibl. KopmyckymnsipHo-
BOJIHOBOM Ayanu3M. [{udpakius 31eKTpOHOB HAa KpHUCTaLIaX.

Crnenuduka U3MEpEeHUN B MHUKPOMHUPE. CooTHoteHus
HeonpenenéHHocrel ['eitzendepra.

TexHuueckure yCTpOWCTBA M TEXHOJIOIMYECKHE MPOLECCHI: CIEKTPOMETP,
dboToseMeHT, (PoTOAATUYMK, TYHHEIBHBIH MHMKPOCKOI, COJIHEUHas Oarapes,
CBETOJIUO/.

Jemoncmpayuu.

®ot03p(DHeKT Ha YCTAaHOBKE C LIMHKOBOM IMJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

HccnenoBanne 3aBUCUMOCTH  CONPOTHBJIEHUS MOJYIPOBOJHHKOB OT
OCBEIIEHHOCTH.

CBeToauon.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Hccnenosanue Goropesucropa.

N3mepenue nocrosuHoi [Imanka Ha ocHOBe nccienoBanus Gorodddexra.

UccnenoBanne 3aBUCUMOCTHM CHJIBIL TOKa 4Ye€pe3 CBETOAUOA  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 ypOBHEM 3HEpTruu aToMa BOJAOPO/A.

CnoHTaHHOE U BBIHYKJIEHHOE U3iyueHue ceta. Jlazep.

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

Hemoncmpauuu.

Monens onbita Pezepdopaa.

HaGmoneHne MMHEHYaThIX CIIEKTPOB.

Y CTpONCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

Onpenenenue JIMHBI BOJIHBI J1a3€PHOTO U3TyUEHHUS.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.

Habnronenue nuHeHyaToro CrexkTpa.

UccnenoBanne crnekrtpa pa3peKEHHOIO0 aTOMapHOrO  BOJOpOJa U
u3MepeHue nocrosinnoi 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. PagmoakTWBHBIE W30TOINBI B IPHUPOJE.
CBolicTBa MOHM3UPYIOILIETO M3IYyUYeHUsl. BiusiHre painoakKTUBHOCTH Ha >KUBBIC
opranu3Msbl. EcrecTBeHHbil hoH uznydenus. Jlozumerpusi.

DHeprust CBsI3M HYKJIOHOB B siape. SnepHbie cuibl. JledexT maccsl aapa.

Snepnpie peakuuu. JleneHue u cuHTE3 sAuep. fAEpHBIE PEAKTOPHI.
[IpoGnembl ynpaBisieMoro TepMOSIAEPHOIO0 CUHTE3a. DKOJIOTMYECKHE ACTEKTHI
Pa3BUTHS AICPHON IHEPTETUKHU.

Mertozsl perucTpaluyy U UCCIIEIOBAHMS JJIEMEHTAPHBIX YaCTHUL.

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 yCTpOWCTBA U TEXHOJOTHMYECKHME MPOLECCHI: JI03UMETP,
Kamepa BuibcoHa, SAEpHBIM peakTop, TEPMOSAEPHBIM pEaKTOp, aTOMHas
6oM0a, MarHUTHO-PE30HAHCHAS! TOMOTpadusl.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (oTorpadusm).

HccnenoBanue paguoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue normnomieHus: 6eTa-4acTull aTlOMHUHHEM.

Pa3znen 8. DiieMeHTBI ACTPOHOMMHU U ACTPOPU3UKM.

Ortanbl pa3BUTUA acTpoHOMUHU. [IpuKiIagHOE W MHUPOBO33PEHUECKOE
3HauU€HHWE AaCTPOHOMHHU. [IpUMEHMMOCTH 3aKOHOB (U3HKU [JIi 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 cucrtema.

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

3BE3MbI, UX OCHOBHBIE XapaKTEPUCTHUKHU. JlHarpaMma «CIEKTpabHBIMI
KJIacCC — CBETUMOCTBHY». 3BE3bl TJIABHOW IOCIEIOBATEIBHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTBY» IS 3BE3] IVIaBHOM IOCIEI0BATENBHOCTH. BHyTpeHHEE
cTpoeHue 3B€37. CoBpeMEHHBIE MTPEACTABIEHUS O POUCXOXKIECHUH U 3BOJIIOLNN
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
SIpax rajlakTHK.

Bcenennasi. Pacmmpenne Bceenennoil. 3akon Xa0O06ma. PazOeranue
ranakTuk. Teopust bospmioro B3peiBa. PenukroBoe nsnydeHue.

Macurabnas ctpyktypa Beenennoil. MeTtaranaktuka.

Hepeménupie npoOaeMbl aCTPOHOMUH.

Yuenuueckue naonrooenus.

HabGmrogenust  3B€3gHOr0  HeOa  HEBOOPYKEHHBIM  TJIa3oM  C
WCMOJIb30BAHUEM KOMITBIOTEPHBIX MPUJIOKEHUN ISl ONPEIEIICHUS MOJ0KEHUS



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

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

Du3uYeCKUH NPaKTHKYM.

CnocoObl  u3MepeHus: (U3MYECKUX BEJIMYMH C  HCIOJIb30BAaHUEM
aHAJOTOBBIX M UU(QPOBBIX HU3MEPUTEIBHBIX MNPUOOPOB U KOMIIBIOTEPHBIX
JATYUKOBBIX CHUCTEM. AOCOJIOTHBIE W  OTHOCHUTENIbHBIE IOIPELIHOCTH
n3MepeHuid pusndyeckux BearunH. OLEeHKa TpaHull TOTrPEIIHOCTEN.

IIpoBeneHue KOCBEHHBIX W3MEPEHUM, MCCIEIOBAHUNA 3aBUCUMOCTEU
(¢u3nuecKnX BEIMYMH, MPOBEPKA MPEMJIOKEHHBIX TUnore3 (BbIOOp U3 padoT,
OMMCAaHHBIX B TEMAaTUYECKUX pasfenax «YUEHHUECKHH OSKCHEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM)).

Oo6o01maromiee NOBTOPEHHUE.

O6o0uieHne W cuUcTeMaTu3alMs  CoJIepXKaHUs  pa3flesioB  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 3KOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M O3TUYECKOM cdepax AesTENbHOCTH YeJIOBEKa, POJb M MECTO
($u3MKM M acCTPOHOMUU B COBPEMEHHOW HAyYHOM KapTHHE MHUpa, 3HAYCHUE
ONMMCATENBbHON, CHUCTEeMATU3UPYIOIIEeH, OOBSICHUTEILHOM MU MPOTHOCTHUYECKOU
byHKIMN GU3MIecKor TeopuH, poib (GU3UYECKOH Teopuu B (HOPMUPOBAHUU
npecTaBieHui 0 (pu3nyeckod KapTHHE MHUpPA, MECTO (PU3UYECKOW KapTHUHBI
MHUpa B O0IEM pAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPECTaBICHUN O
IpUPOE.

MexnpeaMeTHbIE CBSA3H.

N3yuenue «kypca ¢usuku yrayonéuHoro ypoBHs B 11 kimacce
OCYHIECTBIISIETCS. C YYETOM COJEPKATEIbHBIX MEXIPEAMETHBIX CBSA3EH C
Kypcam# MaTeMaTHKH, OMOJIOTUH, XUMHH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemusie nouamus, C6A3AHHBIE C¢ UYUEHUEM MEMO0008
HAYYHO20 NO3HAHUA: SBICHUE, HAy4HbIH (akT, THUMoTe3a, Qu3nUecKas
BEJIMYMHA, 3aKOH, TEOopHs, HaOII0IeHNe, SKCIEPUMEHT, MOJEINPOBaHHE,
MOJIeNIb, M3MEPEHHUE, MOTPEUTHOCTH HW3MEPEHUH, HU3MEPHUTENbHbIE MPUOOPHI,
udposast 1abopaTopus.

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

Buonozun: >nextpuueckue sSBICHUS B KUBOM IpUpoje, KoieOaTenbHbIE
IBWKEHHSI B KMBOM IIPUPOAE, DKOJOTMYECKHME PHUCKH IIPU TNPOU3BOICTBE
ANEKTPOIHEPTUH, IJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEW Ccpensl,
YJIBTPa3ByKOBasl JHMArHOCTHKAa B MEIHIIMHE, ONTHYECKHE SIBIICHUS B >KHBOMU
IIpUpPOJIE.

Xumua: CTpOCHHUE aTOMOB M MOJEKYJ, KPUCTAIUIMYECKAss CTPYKTypa
TBEPABIX TE€J, MEXaHU3Mbl OOpa30BaHMUs KPUCTAIIMYECKON  PEIIETKH,
CIIEKTpaJIbHbIA AHAJIU3.



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

Texnonozcusa: TPUMEHEHUE IOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpOABUTaTENb SIKOOU, reHepaTop NEPEMEHHOTO TOKA, MHAYKIIMOHHAS N€Yb,
JUHUM  DJIEKTpONEpenay, JJIEeKTPOABUTraTENb, pajap, paauoNpUEMHUK,
TEJNEeBU30p, aHTeHHa, TenedoH, CBY-meub, ynabTpa3ByKkoBas IUAarHOCTHKA B
TEXHHUKE, MPOEKI[MOHHBIA anmapar, BOJIOKOHHAsl ONTHKA, COJIHEYHas Oarapes,
CIyTHUKOBBIE MPUEMHHKH, JI€pHAs SHEPreTUKA M HKOJIOTHYECKUE ACIEKThl €€
pa3BUTHSL.

IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOT'PAMMDBI
o OU3UKE HA YPOBHE CPEJHEI'O OBIIETI'O
OBPA3ZOBAHUAINYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Pe3yJabTaThl OCBOCHHS Yy4yeOHOTo mnpenmera «Duznkay
JOJDKHBI ~ OTpa)kaTh  TOTOBHOCTbB W CIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEHW TMO3UIMENH JUYHOCTH,
CHUCTEMOW IICHHOCTHBIX OPHEHTAIIMM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOrOo OOIIecTBa,
pacliMpeHue >KU3HEHHOIO OIbITa W OMNbITa JESITEIBHOCTA B IIPOIECCe
peanu3alry OCHOBHBIX HAIPABJICHUM BOCIUTATEIBLHOM JEATEIIBHOCTH, B TOM
YHUCJIE B YACTH:
rPa’XKIAAHCKOI0 BOCIIMTAHUSA:

e C(OpMUPOBAHHOCTH TPAXKIAAHCKOM TMO3UIMU OOYyYaIOIIErocss Kak

AKTHBHOI'O U OTBETCTBEHHOT'O WIEHA POCCUIICKOTO O0IIECTBa;

e TMPUHSATHUE TPAJULIHUOHHBIX OOIEYETOBEUECKMX T'YMAaHHCTHUECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

e TOTOBHOCTh BECTH COBMECTHYK JAESATEIBHOCTh B  HHTEpecax
TpaXIAHCKOTO  OOIIecTBa, ydYacTBOBATh B  CaMOYIIPaBJICHUH B
o0pa3oBaTeIbHON OpraHu3aInu;

e YMEHHE B3aUMOJCHCTBOBATh C COLUMAJIbHBIMU HWHCTUTYTaMH B
COOTBETCTBHH C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K T'YMAaHUTAPHOW U BOJOHTEPCKOU EATEIBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e CcPOPMHUPOBAHHOCTh  POCCHUHCKOM  TPaKTAHCKOWM  HJIESHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOIIEHHE K  TOCYJApPCTBEHHBIM  CHMBOJIAM,
JTOCTIKEHUSIM POCCUICKUX YUEHBIX B 00J1acTH (PU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMUS,

e CIIOCOOHOCTh OIICHMBATh CHUTYallMI0O H TPUHUMATh OCO3HAHHBIC
pELICHUsI, OpPUEHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI H
LEHHOCTH, B TOM YHCJIE B AEATEIbHOCTH YYEHOIO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

3CTETHUYECKOr0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOUIEHHE K MHpPY, BKIIOYAs JCTETHKY HAy4YHOIO
TBOPYECTBA, MIPUCYIIETO (PU3NYECKOUN HAyKE.

TPYAOBOI'0 BOCIIUTAHUSA:

e HHTEpPEC K pa3iuyHbIM cdepaM npodhecCHOHANBHONU AESTEIbHOCTH, B

TOM YHCJI€ CBSI3aHHBIM C (DU3UKOM M TEXHUKOW, YMEHHE COBEpIIAThH



OCO3HAHHBIA  BbIOOp Oynymiedl mnpodeccun U peasu30BbIBaTh
COOCTBEHHBIC )KM3HEHHBIC TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHUI0O M CaMOOOpa30BaHUIO B
o0nacTu (PM3HUKHM HA MPOTSKEHUH BCEH KU3HU.

IKOJIOIrH4€¢CKOro BOCMuTaHus

c(hOopMUPOBAHHOCTH JKOJIOTUYECKOM KYJBTYpHI, OCO3HAaHUE
I00aJBLHOTO XapaKTepa IKOJOTHUECKUX MPodIieM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JCUCTBUU B OKPYKAIOLIEH Cpelie Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;
pacIIMpeHue OMNbITA ACATEIBHOCTH SKOJIOTMUYECKOW HAMIPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 PUBHKE.

HMEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHUPOBAHHOCTh MHPOBO33PEHNS, COOTBETCTBYIOLLETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs (HU3HUECKON HAYKU;

OCO3HAHUE LIECHHOCTU HAay4YHOW JNESTEIBHOCTH, TOTOBHOCTh B MPOLECCE
U3y4YeHHs] (PU3MKU OCYILECTBIATH NMPOEKTHYIO M HCCIIEOBATEIbCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble JJornuecKkue 1eiicTBUA:

CaMOCTOSITETTFHO ~ (OPMYJIMPOBATh W aKTyallU3UPOBaTh MPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;

OTIPEIETIATh IeNN ACSITENLHOCTH, 3a7aBaTh MapaMeTPhl M KPUTEPHH UX
TOCTH)KCHUS,

BBISIBIIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEYHUS B pacCMaTPUBAEMBIX
(U3NIECKUX SBICHUSIX;

pa3pabaTeiBaTh IUIAaH pEIICHUS MpoOJeMbl ¢ Yy4€TOM aHamu3a
UMEIOIINXCSI MAaTePUAIBHBIX U HEMATePUATBHBIX PECYPCOB;

BHOCHTHh KOPPEKTHUBBI B JICATEIBHOCTh, OIICHHBATh COOTBETCTBHE
pe3yabTaTOB LEJSM, OLIEHUBATH PUCKH MTOCJICICTBUH IEATEILHOCTH;
KOODJVHUPOBaTh M _BBINOJHATH pPabOTy B YCIOBHSX pEajbHOIO,
BUPTYQJIBHOTO M KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEAaTHBHOE MBIINUICHHE TIPH PEIICHUW >KU3HEHHBIX
poOJIeM.

Ba3oBble ucciaenoBarejabcKkue A1eCTBHUA.

BJIaJICTh HAy4YHOW TEPMHUHOJOTHEH, KJIIOUYEBBIMU TOHATHSMH U
MeToiaMH (PU3NYECKON HAYKHU;

BJIAJCTh HABBIKAMH  Y4COHO-HCCIICIOBATCIILCKOM M NMPOSKTHOU
NEATeIIbHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pelieHus 3aaad (PU3HUIECKOTO
coAepKaHusl, TPUMEHEHUIO Pa3IMYHBIX METO0B MTO3HAHMUS;

BJIQJICTh BUJIAMHU JIESITEIBHOCTH MO TMOJYYCHHI0O HOBOTO 3HAHMS, €ro
WHTEpIpeTallii, MPeoOpa3oBaHUI0O U MPUMEHEHUIO B Pa3JIUYHBIX
y4eOHBIX CHTYaIlMsIX, B TOM YUCJIE MPHU CO3JIaHUH YYCOHBIX IMPOCKTOB B
obOnacTi GU3HKHY;

BBISABIISITh MPUYMHHO-CJIEJICTBEHHBIC CBSA3W M aKTyaJIUu3UpPOBaTh 3ajady,
BBIJIBUTaTh THUIOTE3y €€ peIIeHUs, HaxOAWTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOUX YTBEPXKICHHH, 3ajJaBaTh MapaMeTpbl |
KPUTEPHUHU PEIICHUS;



aHAIM3UPOBATH IOJYYEHHbIE B XOJ€ PEUICHUS 3aJayd pe3yJbTaThl,
KPUTUYECKH  OLEHMBaTh HUX  JIOCTOBEPHOCTh, IPOTHO3HPOBATH
M3MEHEHHUE B HOBBIX YCIIOBUSX;

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

J1aBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh MEPEHOCUTh 3HaHUA MO (U3MKE B MPAKTUYECKYIO 00JaCTh
KU3ZHEJEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;
BBIIBUTaTh HOBBbIE WJIEH, Npeajararb OpHUIMHAJIbHBIE MOAXOABl U
pelIeHHUs;

CTaBUTh MNpOOJEMbl W 3aJayM, JAOINYCKAIOIIUE albTepHATUBHbBIE
pelIeHHUs.

Pab6ora ¢ undgopmanmeii:

BJIaJeTh  HaBbIKAMU  ToJiydeHuss  uHpopManuu  (GUUIECKOTO
COJICp>)KaHMsI M3 HMCTOYHMKOB PA3HBIX TUIIOB, CaMOCTOSATEIBHO
OCYIIECTBJIATh TIOUCK, aHAJIW3, CHUCTEMATH3AIMI0 U HHTEPIPETAIHIO
uH(OpMaINK Pa3IMYHBIX BUJIOB U (POPM MPEICTABIICHHUS;

OIICHUBAThH JIOCTOBEPHOCTh UH(POPMAITUH;

UCIIOJIB30BaTh CpeACTBa HHGOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX
TEXHOJOTUH B PCIICHMM KOTHUTHUBHBIX, KOMMYHHKAaTHBHBIX U
OpraHU3aIMOHHBIX 3aJlady C COONIoZiIeHHeM TpPeOOBaHUM SPrOHOMHKH,
TEXHUKH O0€30MacHOCTH, TUTHEHBI, PeCypCcocOepeKeHus, PaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMAIITMOHHON O€30MaCHOCTH;

co37aBaTh TEKCTHI (PU3UUECKOTO COJIEPKaHUs B pa3IMYHbIX (hopmaTax ¢
yu€TOM Ha3HaueHHs WH(OpMAIMu U IEeJIeBOW ayIuTOpUU, BBHIOWpas
ONTUMAJIbHYIO (POpPMY MPEACTABICHUS U BU3YATH3ALIUU.

KomMmyHuKaTHBHBIE YHUBEPCcAJIbHbIE YUeOHbIe 1eificTBUS:

OCYHIECTBJISITh OOIlEHHEe Ha Yypokax (HU3MKM M BO BHEYPOUHOMU
NEeATENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(MDIMKTHBIX CHUTyallUd W CMST4YaTh
KOH(DJIMKTHI;

pa3BEPHYTO M  JIOTUYHO HW3JIaratb CBOKO TOYKY 3pEHUS C
UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

NOHMMATh W  UCIHOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOW U
UHAUBUAYaTbHON paboThI;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEUCTBHA C y4ETOM
O0IIUX UHTEPECOB M BO3MOYKHOCTEH KaXKIOTO WieHA KOJUICKTHBA,;
OPUHUMATh LEJIU COBMECTHOM JI€SITEIBbHOCTH, OPraHU30BHIBATH U
KOOPJAMHUPOBATh JEUCTBUS MO €€ IOCTUKEHHUIO: COCTAaBJSATH ILJIaH
JNEUCTBUW, paCIpelesATh pPOJM € YYETOM MHEHUUM YYaCTHUKOB,
00CyXXI1aThb PE3yIbTaThl COBMECTHOU pPaOOTHI;

OLICHUMBATh KAYECTBO CBOErO BKJIAJa M KaXJOTO y4aCTHHUKAa KOMAaH/bl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeasiaraTb HOBBIE MPOEKTHI, OLICHUBATh WJIEH C TMO3UIMU HOBU3HBI,
OPUTMHAIILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh MO3UTHUBHOE CTPATErMYECKOE MOBEICHUE B PA3IMYHbBIX
CUTyalusX, TMPOSBISATH TBOPYECTBO W  BOOOpakeHHE, OBITh
WHULIMATUBHBIM.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHH
CﬁMOOpFaHI/I3aIII/ISIZ



CaMOCTOSITEJIbHO OCYLIECTBIISATh ITO3HABATEIBHYIO JEATEIBHOCTh B
oOnactTi (U3UKK U ACTPOHOMHUH, BBISABIATH MPOOJEMBI, CTaBUTh M
dbopmMynupoBaTh COOCTBEHHBIC 3a]aUH;

CaMOCTOSITEJIbHO  COCTAaBJIATh  IUIAH  PEHIEHUS  PAcCyYETHBIX U
KayeCTBEHHbIX 3aJa4, IUIaH BBINOJHEHUS MPaKTUYECKOH paboThl ¢
y4€TOM HMMEIOUIUXCS PECYpCOB, COOCTBEHHBIX BO3MOXHOCTEH U
IIPEAIIOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paclMpATh paMKH y4eOHOro TMpeAMEeTa Ha OCHOBE JIMYHBIX
IIPEAIIOYTEHUM;

JieNaTh OCO3HAHHBIM BHIOOp, apryMEHTHpPOBaTh €ro, Oparh Ha ceds
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO U MPOSBICHUIO IPYAUIMU B 00JaCTH
(U3HKY, TOCTOSTHHO MOBBIILIATH CBOM 00pa30BaTeNbHBINA U KYJIbTYpPHBIH
YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAJIbHbIH HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTHUBHI B
NESATENbHOCTD, OLICHUBATH COOTBETCTBUE PE3YIBTATOB LEIISM;

BJIAJICTh HAaBBIKAMHM TI03HABATEIBHON pe(dIeKCHH KakK OCO3HAHUs
COBEpILAEMBIX JECHCTBUN U MBICIUTEIbHBIX MPOILIECCOB, UX PE3YJIHTATOB
Y OCHOBaHUM;

UCIIOJIB30BaTh MPHUEMBI peduiekcuu JJisi OIEHKW CHUTYyalluH, BBIOOpA
BEPHOI'0 PELICHUS;

yYMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELICHUS I10 UX
CHUKECHUIO;

IIPUHUMATh MOTUBBI U apryMEHTHI IPYTUX IPU AHAIU3E PE3yJIbTAaTOB
NEATEIbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U IOCTOUHCTBA;
IIPUHUMATh MOTUBBI M apryMEHTBHI JPYIMX IPU aHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

pU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.

B niporiecce nocTHKEHHS THYHOCTHBIX PE3YJIbTaTOB OCBOSHUS MPOTPAMMEI 110
dbu3uKe IS YpOBHS cpeaHero ooOmero oOpa3oBaHHS Yy OOyYaronIuxcs
COBEPIICHCTBYETCSI ~ OMOIMOHAIBHBIA  HWHTEJUICKT,  TPENoJararonui
c(hOopMHUPOBAHHOCTb:

CaMOCO3HaHMS,  BKJIIOYAIOMIETO  CIHOCOOHOCTh  TMOHUMATh  CBOE
OMOIIMOHATFHOE  COCTOSIHHE, BUJETh  HAMpaBIEHUS  Pa3BUTHUSA
cOOCTBEHHOM AMOIMOHAIILHOM cdephl, OBITh YBEPEHHBIM B ce0¢;
CaMOpETyJTUPOBAaHMS,  BKIIOYAIOIMIETO  CAaMOKOHTPOIIb,  YMEHHE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMIOBEJEHUE, CIIOCOOHOCTH
aIanTHPOBATHCA K OMOIMOHAIBHBIM HW3MEHEHUSIM U  TPOSBIATH
TUOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOUYAIONMIEH CTPEMJICHHE K JIOCTHKCHHIO
e U yCHeXy, ONTHMH3M, WHUIIMATUBHOCTh, YMEHHUE JEHWCTBOBATH,
UCXOJS U3 CBOMX BO3MOXXHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIMOCOOHOCTh IMOHWMATh SMOIMOHAIBHOE
COCTOSIHE JAPYTHX, YYUTBIBATH €r0 MPH OCYIIECTBICHWU OOIICHUS,
CIIOCOOHOCTh K COUYYBCTBHUIO M COTIEPEKUBAHUIO;



COIIMATIbHBIX HABBIKOB, BKJIOYAIONIUX CIIOCOOHOCTh BBICTPAaMBATh
OTHOILICHUSI C JPYTUMH JIOJBMHU, 3a00TUTHCA, MPOSIBISATH UHTEpPEC U
paspeiiatb KOHGIUKTHIL.

ITPEAMETHBIE PE3YJIBTATBI

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

NOHUMATh pPOJib (U3UKK B OSKOHOMHYECKOM, TEXHOJOTUUYECKOM,
AKOJIOTUYECKOM, COIMaIbHOM M JTHYECKOH cdepax aesaTenbHOCTU
YeJIOBEeKa, POJib U MECTO (PU3UKU B COBPEMEHHON HAydyHOW KapTUHE
MHUpa, 3HAYEHUE OMUCATEJIbHOM, CUCTEMATU3UPYIOLLIEH,
O0OBSCHUTEIHLHON U MPOTHOCTHYECKOW (DYHKIMI (PU3ndecKor Teopuu —
MEXaHUKH, MOJEKYJISIpHOH (PU3UKA U TEPMOJUHAMHUKHU, POJIb
dbuznyeckoit Teopur B (GOPMUPOBAHUU TPEACTABICHUN O (HU3UUYECKON
KapTHUHE MUPA;

pa3uyuath YCJIOBUS TPUMEHUMOCTH Mojelied (U3NYECKHX Tel H
MIPOIIECCOB (SIBJICHWH): MHEpLMAJIbHAS CUCTEMa OTCcuéra, abCOJIOTHO
TBEPIOE TEJO, MarepuayibHasg TOYKA, PABHOYCKOPEHHOE JBUYKEHHUE,
CBOOO/IHOE TajieHue, abCOMOTHO ympyras aehopmaivs, aOCOIHOTHO
ynpyroe u aOCOJIOTHO HEYNpPYyroe CTOJKHOBEHHS, MOJIEH Trasa,
KUJIKOCTH U TBEPAOro (KpPUCTALIMYECKOTO) Tela, HUicalbHBIN ras,
TOYEUHBIN 3apsii, OMHOPOIHOE INEKTPUUECKOE 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  MOJIOKEHUS WU 3aKOHbl  MEXaHHKHU
(OTHOCHUTENBHOCTh MEXaHUYECKOTO IABUKEHUS, (GOPMYIJIbI KHHEMATUKH
PaBHOYCKOPEHHOTO  JBWIKEHHWs, mpeoOpazoBanus [amwies ans
CKOPDOCTM M  TepeMelleHusi, 3akoHbl  HblOTOHA,  OpUHUUII
OTHOCHUTEJIIBHOCTH ['anuiies, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI
COXpaHEHUSI UMITYJIbCA U MEXaHUYECKON DHEPTUH, CBS3b PAOOTHI CHIIbI
C U3MEHEHHEM MEXaHMUYECKON PHEPIruM, YCIOBUSI paBHOBECHS TBEPIOTO
Tena), IpU 3TOM HCIOJIb30BATh MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB,
yKa3blBaTh  YCJIOBHS ~ NPUMEHMMOCTH  (U3MYECKUX  3aKOHOB:
npeobpazoBanuil ['anmmies, BTOporo u TpeThero 3akoHOB HproTOHA,
3aKOHOB COXPAHEHHS HMMIYJIbCAa W MEXaHUYECKOW JHEpPruu, 3aKOoHa
BCEMUPHOIO TATOTEHUS;

aHANMM3UPOBATh W OOBSCHATH TEIUIOBBIE TIPOLIECCHI W SIBJICHUSA,
UCIIONb3ysl OCHOBHbIE moOJIokeHUsT MKT © 3akOHBI MOJIEKYIJISIPHOU
GU3MKM W TEePMOAWHAMUKH (CBS3h NaBIICHUSA HACAIBHOTO Ta3a CoO
CpeoHEeW  KHHETMYECKOM  DHEpPrued  TEIUIOBOTO  JIBUKEHHS U
KOHILICHTPAllMENd €ro MOJIEKYJ, CBA3b TEMIIEPATYpPbl BELIECTBA CO
CpeHEW KWHETHYECKOW JHEPruey TEIUIOBOTO ABHMXKEHUS €r0 YacTHL,
CBSI3b JIABJIEHUSI MACAJBHOIO ra3a ¢ KOHUEHTpPAMEHd MOJIEKYJI M €ro
TeMIIepaTypoi, ypaBHeHue MennaeneeBa—Knanelipona, nepBblii 3aKOH
TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS] SHEPTUU B TEIJIOBBIX MPOIIECCaXx),
IIpA 3TOM MCIIOJb30BaTh MAaTEMATHYECKOE BBIPAKEHHUE 3aKOHOB,



YKa3bIBaTh  YCJIOBUSI NPUMEHUMOCTH ypaBHEHUsT MeHeneeBa—
Knaneiipona;

AQHAJM3UPOBATh U OOBICHATH JJICKTPUUYECKUE SBICHUS, HWCIOIb3Ys
OCHOBHBIC  TIOJIOKEHUSI W  3aKOHBI  AJIEKTPOJMHAMUKH  (3aKOH
COXpaHEHMs AIEKTPUUYECKOTO 3apAa, 3aKoH KynoHa, NOTEHIIMAIbHOCTD
3JIEKTPOCTATUYECKOTO TOJIS, MPUHIHUI CYNEPIO3ULIUN AIECKTPUUECKUX
NIOJIEH, ITPU 3TOM YyKasbIBasl YCIOBHs MPUMEHUMOCTH 3akoHa Kyiona, a
TaKXe MPAKTUYECKN BaKHbIE COOTHOUIECHHMS: 3aKOHbI OMa I yyacTka
el U U1 3aMKHYTOM JJIEKTPUYECKOM Lienu, 3akoH Jlxoynsa—Jlenna,
npaswia Kupxroda, 3akonsl @apazaes A1 31€KTPOIN3a);

OMUCHIBATh (YU3UYECKHUE MPOIECCHl U SIBICHUS, UCIOJb3Ysl BEIUYUHBI:
NEPEMELLEHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIC TE€la U CHUCTEMBI TEll,
Cujla, MOMEHT CWIbl, JaBJICHWE, NOTCHUHUAIbHAS  DHEPrus,
KMHETUYECKasl JHEpPrusi, MeXaHWuecKas »dHeprusi, paboTa CHJIBI,
LHEHTPOCTPEMUTENBHOE YCKOPEHHME, CHJIA TSKECTH, CUJIAa YIPYTOCTH,
CUJla TPEHHUS, MOIIHOCTb, DHEPTUs B3aUMOJICWUCTBUA Tella C 3eMIEN
BOIM3KM €€ TOBEPXHOCTH, DHEPTUs YNPYyrou aedopmaiuu MNpy>KUHbI,
KOJIMYECTBO TEIUIOThI, a0COJIIOTHAsi TeMIeparypa Tena, pabora B
TEPMOJIUHAMUKE, BHYTPEHHSSI DHEPTUS HJCAUIBHOTO OJHOATOMHOTO
ra3za, paboTa WAEaJbHOTO Ta3a, OTHOCUTEIbHAS BJIAXKHOCTh BO3/yXa,
KIIJI wmeanpHOro TEIUIOBOIO JIBUTATENS; AIEKTPUYECKOE TIOJIE,
HanpsHKEHHOCTh  DJIGKTPUUYECKOTO  TOJIsA,  HANPSKEHHOCTh  MOJIS
TOYEUHOrO0 3apsA/la WIM 3apsyKeHHOro I1Iapa B BakyymMeé U B
OUAJIEKTPUKE, TOTEHHHAI 3JEKTPOCTATUYECKOrO TMOJIsA, Pa3HOCTh
NOTEHIMAJIOB, JJEKTPOABMKYIIAs CHJIa, CHJIA TOKa, HaIpsKEHHE,
MOIIIHOCTh TOKa, 3JIEKTpHUUYECKas EMKOCTh IUIOCKOTO KOHJEHCaTopa,
CONPOTHBIICHUE yYACTKA LIEMH C MOCJIEA0BATENbHBIM U MapalieIbHbIM
COCMHEHUEM  PE3UCTOPOB,  DHEPrUsl  BJIEKTPUYECKOrOo MO
KOHJIEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  TPOTCKaHMs  (U3WYCCKUX  SBICHUN:
MEXaHUYECKOE JBUKEHUE, TEIIOBOE JIBM)KEHUE 4YaCTHIl BEUIECTBA,
TEIJIOBOE  paBHOBECHME, OpOYHOBCKOE  JBIKeHHE, 1uddy3us,
UCIIapEHUe, KUIIEHUE W KOHJCHCAlMs, IUIaBJICHUE U KpUCTAJUIA3alus,
HaIIPaBJIEHHOCTh TEIJIONEPEAayH, ANEKTPU3ALUS TEN,
AKBUIIOTEHIUAIBHOCTh MOBEPXHOCTHU 3aPSIAKEHHOTO MPOBOJHUKA;
IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PM3HUECKON BETMYMHBI
OT JApPYrol C HCHOJIb30BAHUEM IIPSAMBIX HW3MEPEHUN, IPU 3TOM
KOHCTPYHUPOBAaTh YCTaHOBKY, (DHKCHPOBATH PE3yNbTATHl MOTYyUYEHHOMN
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHAEC TpadukoB ¢ ydETOM
aOCONIOTHBIX ~ TMOTPENTHOCTeH W3MEPEHHH, JeJaTh BBIBOJALI IO
pe3yJibTaTaM UCCIIECIOBAHUS,

IPOBOANTH KOCBEHHBIE M3MEpEHUs (DU3UYECKUX BEIMYWH, TIPU ITOM
BBIOMpATh ONTUMATLHBIN METOT U3MEPEHUS, OIEHUBATh a0COTIOTHBIE U
OTHOCHUTEJIBHBIE TOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPECHUM;
IPOBOAUTH  ONBITBI 1O MPOBEPKE  MNPEIIOKEHHOM  TMIIOTE3BI:
IJJAHUPOBATh JKCIIEPHUMEHT, coOupathb DKCIEPUMEHTAIIBHYIO
YCTaHOBKY, aHAJIM3UPOBATH MOJYYEHHBIEC PE3YJIbTATHI U JI€JIaTh BBIBOJ O
CTaTyce NPeIOKEHHON TUIIOTESBI,

coOiofaTh  MmpaBwia  0€30MacHOrO  Tpyda MpU  IPOBEIACHUU
UCCIIEIOBAHUM B paMKax y4eOHOro SKCIIEpUMEHTa, MPAaKTUKyMa U
y4eOHO-UCCNEIOBATENIbCKOM W MPOEKTHOM  AEATENbHOCTH  C



WCIOJIb30BAaHUEM U3MEPUTENIBHBIX YCTPOMCTB U  J1aDOpPaTOPHOIO
000py10BaHMUS;

e pelmarb pacy€THBIE 3aJa4yd C SIBHO 3aJJaHHOM W HESABHO 3aJaHHOMU
dbu3MYeCKON MOJIENbIO: HA OCHOBAaHUU aHAIN3a YCIOBUSI 0OOCHOBBIBAThH
BBIOOp (PU3MUECKONM MOJeNU, OTBEUalIlel TpeOOBaHUAM 3a/auu,
OPUMEHATh  (POPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U IOCTYJIAThl
bU3UYECKUX TEOPUl TPH HUCIOIH30BAHUU MATEMAaTUYECKUX METOJIOB
pellleHusl 3ajad, NPOBOJAUTH pPAaCUE€Thl HA OCHOBAHUM HMEIOIINXCS
JNAaHHBIX, AaHAJW3UPOBATH pE3YJbTATBl M KOPPEKTHUPOBATH METOJIbI
pelIeHUs C YYETOM MOJTYUYEHHBIX PE3YJIbTATOB;

e pemarh KaueCTBEHHBIE 3aJlaud, TpeOyroliue MpUMEHEHUS 3HAHUU W3
pa3HBIX pa3feioB Kypca (PU3MKH, a TaKkKe HHTETpalMd 3HAHUU U3
IpYyrUuX TMPEIMETOB €CTECTBEHHO-HAYYHOI'O0 IIMKJA: BBICTpaMBaTh
JIOTUYECKYIO LIETIOYKY PACCYKJICHUIN C OMOpPON HA U3YUYCHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

e HCMOJIb30BaTh TEOPETUUECKUE 3HAHUS [JIi OOBSICHEHUS OCHOBHBIX
NPUHIIMIIOB  paOOThl  U3MEPUTENIBHBIX MNPUOOPOB, TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB;

e TMPUBOJUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKU, B OOBSICHCHHE IMPOIECCOB OKPYKAIOIIETO
MHUpPA, B Pa3BUTHUE TEXHUKU U TEXHOJOTHIA;

e AHAIM3UPOBATH M  OIICHWBATh  TMOCHEJACTBUS  OBITOBOM |
MPOU3BOJCTBEHHOM  JIESITEILHOCTH  YEJIOBEKAa,  CBSI3aHHOW  C
(bu3MUECKUMH MPOIECCaMU, C TTO3UIUN IKOJIOTMYECKO 0€30MacHOCTH,
NPEACTaBICHUN O PAalMOHAIBHOM MNPUPOAONOIb30BAHUM, A TaKKE
Pa3yMHOM HCIIOJIb30BaHUU JIOCTHKEHHII HAYKM WU TEXHOJOTHM st
JaNbHEHIIero pa3BUTHUS YEJIOBEYECKOTO 00IECTBA;

e TMPHUMEHSATH Pa3IUYHbIE CIIOCOOBI pabOTHI ¢ HHPOPMAIIHEH PU3UIECKOTO
COJIepKaHUsI C HCIIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HMCTIOIB30BaTh COBPEMEHHbIC HH(POPMAITMOHHBIE
TEXHOJIOTUU IS TIOMCKA, MEepepadOTKU M TMPEIbSBICHUS Y4eOHOU U
HAy4HO-TIOMYJISIPHOM uH(pOpMaIIH, CTPYKTYpUPOBaHHUS u
UHTEepIpeTaluu  UHPOPMAIMK,  TOJXYYEHHOM M3  Pa3InYHBIX
MCTOYHHUKOB, KPHTHYCCKU aHAIM3UPOBATH IONYYACMYI0 MH(OPMALIUIO
U OLICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIUXCS 3HAHUU,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHHUKA WH(OPMAIUH;

e TIPOSIBIATH  OPraHMW3alUMOHHBIE U  IIO3HABATEJIBHBIE  YMEHUS
CaMOCTOSITEJILHOTO NPHUOOPETEHHUs] HOBBIX 3HAHUW B  MpoLEcce
BBITIOJTHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATENBCKUX padoT;

e paboTaTh B TPyNIE C HCIOJHEHHWEM PAa3IMYHBIX COLHUATIBHBIX POJICH,
IUTAHUPOBATh  paboOTy  TPYIIbI,  PalMOHAIBHO  pacHpenessTh
NEATENbHOCTh B HECTAHJAPTHBIX CHUTYalUSAX, aJICKBAaTHO OLICHUBATH
BKJIaJ] KQXXJOTO M3 YYACTHUKOB I'PYMNIbI B PELICHUE PACCMATPUBAEMOU
POOIEMBI;

e TPOSIBIISITH MOTHBAIMIO K Oyaymiel mpodecCHOHAIBHON NesATeThHOCTH
0 CTIETMATTBHOCTAM (QU3UKO-TEXHUUYECKOTO MPOHIIS.

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

e TMOHHUMATh pOJAb (U3UKK B IKOHOMHUYECKOU, TEXHOJOTMYECKOH,

COIMATIbHON M ATHUYECKOM cdepax IeATeNbHOCTU 4eJIOBEeKa, poJib U



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

Hay4YHO-TEXHUYECKOM pa3BUTHH, 3HAYEHUE OnKCcaTebHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTENIBHON U MPOTHOCTHYECKOW (PYHKIMI
(¢uznuecko TeopurM — JIEKTPOJMHAMUKH, CIELHATBHON TEOpUU

OTHOCHUTEJIbHOCTH, KBAaHTOBOW (PU3MKHU, poib (DU3NYECKON TEopuu B
dbopMupoBaHUU TMPEACTABICHUN O (PU3NUECKON KapTUHE MHUpa, MECTO
¢u3nuecko KapTUHBI MHpa B O0IIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPEICTABICHUN O TIPUPOJIE;

pasznuyaTth yYCIOBHUS MPUMEHUMOCTH MoJenell (Uu3nyeckux Ten u
IPOLIECCOB (SIBICHUI): OJHOPOJIHOE DJIEKTPUUYECKOE M OIHOPOJHOE
MarHuTHOE TIOJIsl, TApMOHMYECKWE KoJieOaHHs, MaTeMaTH4YeCKUN
MasTHUK, WJACATbHBIM MPYKUHHBIM MasTHUK, TaPMOHUYECKHUE BOJIHBI,
UJeaIbHbIN KoJieOaTelbHbI KOHTYpP, TOHKas JIMH3a, MOJENEeH aToMa,
aTOMHOTO fJIpa U KBAaHTOBOM MOJIENIU CBETA;

paznuuath yciaoBuUs (TpaHMIlbI, 00JaCTH) MPUMEHUMOCTH (HU3NUECKUX
3aKOHOB, IOHUMATh BCEOOINI XapakTep PyHIaMEHTaIbHbBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aQHAJTM3UPOBATH U OOBSACHSITH AJIEKTPOMArHUTHBIE MPOIIECCHI U SIBJICHUS,
UCIIONIB3Ysl OCHOBHBIC TIIOJOXKCHUS W 3aKOHBI JJIEKTPOAUHAMUKH U
CHEIUATbHOW  TEOPHUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUSs
AJNIEKTpUYECKOro 3apsiia, cuia Awmmepa, cuia JlopeHuna, 3akoH
ANEKTPOMAarHUTHOW  WMHAyKUWHU, mnpaswio Jlenna, cBa3p  IJC
CAMOMHAYKIIMM B DJIEMEHTE OJJIEKTPUYECKOW e CO CKOPOCTHIO
U3MEHEHMs]  CWJIbl  TOKa, TOCTYJaThl  CHEIUAIbHOW  TEOpUU
OTHOCHUTEJIBHOCTH DWHIITEWHA);

aHAMM3UPOBATh U OOBACHITH KBAHTOBBIE TIPOILECCHl U  SIBJICHUA,
UCIIOJIb3Ys TMOJIOKEHUsSI KBaHTOBOW (Pu3UKU (ypaBHEHHE OWHIITEHHA
st potoaddexra, mepBbIi U BTOpOM MoCTyjiaThl bopa, mpuHLUI
COOTHOIIIEHUS HeomnpeaenéHuocTeit [ elizenOepra, 3aKOHbI COXpaHEHUS
3apsI0BOTO ¥ MAaCCOBOTO YHCEIl U SHEPTHUH B SITIEPHBIX PEAKIIUAX, 3aKOH
PaAMOAaKTHBHOTO pacraja);

ONMKCHIBaTh (DU3UUECKUE MPOIECCHl U SIBJICHUS, MCIOIb3Ysl BEIUYUHBI:
HANPSHKEHHOCTD AIEKTPUUECKOTO oI, MOTEHIIUAT
AIEKTPOCTATUIECKOTO TOJIA, Pa3HOCTh MOTEHINAJIOB,
ANEKTPOABMKYIAS CHUJIA, WHAYKIMS MArHUTHOTO IOJsl, MarHUTHBIN
NOTOK, cuja Amriepa, HHAYKTUBHOCTb, OAJIEKTPOJABUKYILNAS CHJIA
CAMOMHJIYKIIMM, SHEPrusi MArHUTHOTO TOJISI MPOBOJHUKA C TOKOM,
PEISTUBUCTCKUM  HMMIYJIbC, TOJHAS SHEPrus, OHHEPrus IOKOS
CBOOOTHOM YaCTHUIIBI, PHEPTUS M UMIYIbC (OTOHA, MACCOBOE YHUCIIO U
3apsij siApa, SHEPTUS CBSI3U SIpa;

OOBSACHATH  OCOOCHHOCTHM  TPOTEKaHWsI  (PUBMYECKUX  SBJICHUM:
AIEKTPOMArHUTHAas WHIYKLIHS, CaMOUHIYKIIHUS, pEe30HaHC,
uHTepdepeHnns BoJH, nu(pakius, AUCTEPCUs, TOJTHOEC BHYTPEHHEE
otpaxenue, Gotodnekrpudeckuii dpdexr (poroaddexr), ampda- u
OeTa-pacnazpl sep, ramMma-u3iaydeHue snuep, GU3N4ecKue MPUHITUIIBI
CIIEKTPAJIbHOTO aHaIn3a U padoThI Ja3epa;

ONpEeNeNATh HAMPABICHUE WHIYKIIMM MAarHUTHOTO MOJIsi MPOBOJHUKA C
TOKOM, CUJIbl AMriepa u cuibl JIopeHna;

CTPOUTh H300pa)KEHUE, CO3/1aBAEMOE IUJIOCKUM 3€pKajoM, TOHKOM
JUH30M, U PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;



MIPUMEHSITH OCHOBOIIOJArarolue aCTPOHOMHUYECKUE TTOHSATHUS, TEOPUH U
3aKOHBI [ aHaiu3a W OOBACHEHUS (PU3UYECKUX MPOIECCOB,
NPOUCXONAIINX B 3BE3/1aX, B 3BE3AHBIX CUCTEMAX, B MEKTATAKTUYECKOU
cpene; ABMKEHUSI HEOECHBIX TeJ, IBOJIIOIMHU 3BE3/] U BeeneHHou;
IPOBOJIUTh HCCJICAOBAaHUE 3aBUCUMOCTEH (U3UYECKUX BEIUYHUH C
UCIIOJIb30BAHUEM TMPSAMBIX H3MEPEHUM, TPU ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCUPOBATh pE3yJbTaThl MOJTYYEHHOW 3aBUCUMOCTHU
(¢u3nueckuxX BEIMYMH B BHAE TIpadUKOB € Y4ETOM aOCOJIOTHBIX
NOTPEUTHOCTENH  M3MEpPEHUM, JenaTh BBIBOABI 1O  pe3yjbTaTam
UCCIIC/IOBAHUS;

MPOBOJIUTh KOCBEHHBIC M3MEPCHHS (DU3NYECKUX BEJIMYMUH, MPU ITOM
BBIOMPATh ONTUMAJIBHBIM METOJ U3MEPEHUS, OIICHUBATh A0COJIFOTHBIE U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHU;
IPOBOJIUTh  OMBITBI O  MPOBEPKE  MPEIJIOKEHHOM  THUIIOTE3bI:
TJIAaHUPOBATh AKCTIEPUMEHT, cobupatb AKCTIEPUMEHTATILHYIO
YCTaHOBKY, aHAJIU3UPOBATH MOJTYyUYEHHbBIC PE3YIbTAThI U JAEIaTh BHIBOJ O
CTaTyce MPEeIJIOKEHHON THUIIOTE3bI;

OTIMCBHIBATh METO/IbI TIOJYUCHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUIA;
cobmoaTh  mpaBwia  0e30macHoOro  Tpyda TMpU  TPOBEIACHUU
UCCJIEJIOBAaHUNM B paMKaxX y4eOHOro SKCIEpUMEHTa, MPaKTUKyMa U
y4eOHO-UCCNEIOBATEIbCKOM W MPOEKTHOW  AEATETbHOCTH  C
UCIIOJIb30BAaHUEM  HM3MEPUTEIIBHBIX YCTPOHUCTB U  JIaOOpPaTOPHOTO
000py10BaHMUS;

peliatb pacy€THbIC 3aJaud C SBHO 3aJaHHOM W HESIBHO 3aJaHHOM
dbu3uYecKo MOJEIbI0: Ha OCHOBAaHWM aHalW3a YCJIOBHUS BBIOUpATh
dbu3uYecKkre MoJIeNid, OTBEUYAIOIIMe TPEOOBAHUAM 3allaud, NMPUMEHSTh
dbopMyIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJIAThl (U3UIECKUX TCOPUH
IpU HCHOJIb30BAaHUU MATEMaTUYECKMX METOAOB pPEUICHUs 3ajad,
NpOBOAUTH  Pacu€Thl HAa  OCHOBAaHUM  HMMEIONIUXCS  JaHHBIX,
aAHAJIM3UPOBATH PE3YJIbTAaThl U KOPPEKTUPOBATH METOJABI PEHICHUS C
y4ETOM TTOJTYUYEHHBIX PE3YJIbTATOB,;

peraTh KauyeCTBEHHBIE 3aJaud, TpeOyIollne NMPUMEHEHUS 3HAHUW U3
pPa3HBIX pa3JeiIoB Kypca (PU3MKH, a TaKXKe HWHTETpallMM 3HAHUNW W3
JIPYyTUX TPEIMETOB €CTECTBEHHO-HAYYHOI'O0 IIMKJAa: BBICTpauMBaTh
JIOTUYECKYIO LIETIOUKY PACCYKJICHHUI ¢ OMOpON Ha M3YUYCHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UUYCCKHE SBJICHUS,

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS NIl OOBSICHEHUS OCHOBHBIX
NPUHIIIIOB ~ pa0OThl  M3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKHUX
YCTPOUCTB U TEXHOJIOTMYECKUX MTPOIECCOB;

OPUBOJIUTH TPUMEPHI BKJIaJla POCCHUMCKUX M 3apYOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE TPOIECCOB OKPYIKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKHU U TEXHOJIOTH;

aHANMM3UPOBaTh W  OLCGHWBATh  TIOCIEACTBUS ~ OBITOBOM M
IPOU3BOJACTBEHHOM  JIESTEIBHOCTH  4YEJIOBEKAa,  CBA3aHHOM  C
(GU3UYECKUMH TIPOIIeCCaMU, ¢ TTO3HMIINI KOJIOTHYECKOM 0e301acHOCTH,
NpEeACTaBICHUNA O palMOHAIBHOM MPUPOAONOIB30BaHUU, a TaKKe
Pa3yMHOM HCIIOJIb30BaHUU JOCTHKEHHI HAYKM U TEXHOJOTHM st
JATbHEUINET0 Pa3BUTHS YEIOBEYECKOTO 00IIECTBa;

MIPUMEHSIThH Pa3audyHbie cIocOObI paboThl ¢ HH(popMalKeil GU3nIecKoro
COJIEp’)KaHMsI C HCHOJb30BAHUEM COBPEMEHHBIX HHPOPMAIIMOHHBIX
TEXHOJIOTUH, MPU 3TOM HCIIOJIb30BaTh COBPEMEHHbIE HHPOPMAITMOHHBIE



TEXHOJIOTUM MJIA TIOMCKa, MEpepaboTKH W TMpeabsABICHHUS y4eOHOU U
HAYYHO-TIOMYJISIPHON uHpOpMaIu, CTPYKTYpPUPOBaHUS u
UHTEepIpeTaunn  uHQOpManMM,  MOTYYEHHOH M3  Pa3iMYHBIX
MCTOYHUKOB, KPUTHYECKH AHATU3UPOBATH IMOJy4aeMyI0 HH(POPMAIIIO
U OIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM,
TaK ¥ Ha OCHOBE aHAJIM3a UCTOYHUKA HH(OPMAIINH;

OpOSIBISITH ~ OpPTaHHW3al[MOHHBIE W [O3HaBaTEJIbHBIE  YMEHUS
CaMOCTOSITETFHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHWH B  MpoIEecce
BBITIOJIHEHUS TPOEKTHBIX U Y4eOHO-HCCIEA0BATEIBCKUX PaboT;
paboTaTh B TPyNNE C WUCHOJHEHHEM PAa3IWYHBIX COLUATBHBIX POJICH,
IUIAaHUPOBaTh  paboOTy  TpyNmIbl,  palMOHAIBHO  PACIpEeaeisiTh
JeSTebHOCTh B HECTAHAAPTHBIX CHUTYAIUAX, aJeKBAaTHO OIEHUBATh
BKJIa/I KQXJIOTO M3 YYACTHUKOB TPYIIIBI B PEIICHUE paccMaTpUBaEeMOi
npo0JIeMBbl;

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



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoaudecTBO 4acoB
HaumeHoBaHue pa3ie/ioB U TeM JuekTponHble (¢ poBbIE)
n/ KoHTpoJbHbIE IIpakTHYeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChl
n padoThI padoThI
Pa3zaen 1. HAYYHBIA METO/ ITO3HAHUSI ITPUPO/IBI
11 HayuHnslii MeTO1 IO3HAHNUS 6 bubnuoreka [IOK
' TIPUPOIBI https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 6
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
21 Kinemaruia 10 1 https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.2
flmamiia 10 https://m.edsoo.ru/7f41bf72
N bu6moreka [IOK
2.3 C
THTHIA TBEpAOTO Tera S 1 https://m.edsoo.ru/7f41bf72
2.4 3aKOHBI COXpAHEHUS B MEXAHUKE 10 1 Eubmorexa ITOK
' P https://m.edso0.ru/7f410bf72
Utoro no pazneny 35
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
O
3.1 MSEZI]:LJI'IH HOKHHETUYECKON 15 1 bubmmorexa [JOK
' YHP https://m.edso0.ru/7f41bf72
TEOpUH



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

3.9 Tepmoannamuka. TennoBble 20 bubnuorexa [IOK
' MAIIHHBI https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHS BELIECTBA. 14 bubnuorexa [JOK
' MDa3oBbIE IIEPEXOIBI https://m.edso0.ru/7f41bf72
Wroro mo pazueny 49
Pa3nea 4. DJIEKTPOJINHAMUKA
bu6moreka [IOK
41 IICKTPHHECKOC 1071C 24 https://m.edsoo.ru/7f41bf72
. . bubnuorexa [JOK
4.2 IT
OCTOAHEGIL STCKTPUHCCKII TOK 24 https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
4.3 T
OKH B PASTITIHRX CPeAax 6 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 54
Paznen 5. ®U3HUYECKHAIN MPAKTUKYM
51 Du3nIeCcKUil MPaKTUKYM 16 16
Htoro o paszeny 16
PesepBHOE BpeMst 10
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

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
ArHHTHOE HoTe 14 https://m.edsoo.ru/7f41c97c
19 DJIEKTpOMarHuTHas 13 L bubnuorexa [JOK
' UHYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro mo pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKue 10 bubnuorexa [JOK
' KoJIe0anus https://m.edso0.ru/7f41c97¢
99 DJIEKTPOMArHuTHbHIE 15 bubnuoreka [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97c
MexaHunueckue u
2.3 3JIEKTPOMAarHUTHEIE 10 1 Bubmrorexa ITOK
' P https://m.edso0.ru/7f41c97¢c
BOJIHBI
bubmuoreka [JOK
2.4
Omritka 25 1 https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 60

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

3.1

Ocuosel CTO

5

1

bu6mmoreka [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97c

Uroro no pazgeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
41 KopnyckynspHo- 15 bubnuorexa [JOK
' BOJIHOBO# Jyan3m https://m.edsoo.ru/7f41c97¢c
bu6moreka [IOK
4.2 )
st aroma S https://m.edsoo.ru/7f41c97c
®du3nka aTOMHOTO spa Bu6 10K
nOIMOTEKA
4.3
1 STCMEHTapHBIX S https://m.edsoo.ru/7f41c97c
JaCTHI]
Hroro mo pazgeny 25

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UNKHU

51 DJIEeMEHTHI aCTPOHOMUU 19 bubnuoreka [JOK
' U acTpopU3UKH https://m.edsoo.ru/7f41c97¢c
Htoro o paszeny 12

Pasgen 6. PUSHUECKHUI MIPAKTUKYM

dOuznvecKui bubmuorexa [JOK
6.1 16 16 .
MPaKTUKYM https://m.edsoo.ru/7f41c97c
Hroro mmo pasneny 16

Pa3nea 7. OBOBIIAIOIIEE IOBTOPEHHUE

7.1

Cucrematuzanus u
00001enne
MPEIMETHOTO

15



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

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

KJIaCCOB
Hroro no pazgeny 15
PesepBHOe Bpems 10
OBUIEE KOJIMYECTBO
170 16

YACOB I10 ITPOI'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoTbI

IIpakTH4eckue
padoThI

Jara
U3ydyeHust

DJIeKTPOHHbIE
uudposeie
o0pa3oBartejibHbIE

pecypchbl

®duznka — pyHaaMeHTaIbHas
HayKa O MPUPOJE

Hayunsbrit MeToa no3Hanus u
METO/Ibl UCCIIETOBAHUS
(hbUBUYECKUX SIBJICHUHN

DKCIEpUMEHT U TEOPUS B
rporLecce Mo3HaHU
npuposl. Habmonenue u
AKCIIEPUMEHT B (PU3HUKE

CriocoObl U3MepeHus
(bu3NYECKUX BETUYHH

AOcoroTHasg U
OTHOCHUTEIbHAS
MOTPEITHOCTH U3MEPEHUI
(U3HYECKUX BEITNYMH

MoaenupoBanue B pusuke.
Pounb 1 MecTO Qu3uKy B
(dbopmMupoBaHUU
COBPEMEHHOMN HAyYHOH




KapTUHBI MHpa, B
Hp&KTH‘-ICCKOfI JCATCIIBHOCTHU
monei

Mexanndueckoe IBIKEHHE.
Cucrema orcuera.
OTHOCUTENLHOCTD
MEXaHUUECKOTO JIBHIKCHUS.
[Ipsimas u oOpaTHas 3a1a4u
MEXaHUKHU

Pannyc-Bexrop
MaTepuaIbHON TOYKH, €r0
MPOEKIINU Ha OCU
KoopauHat. TpaekTopusi.
[Tepememnienue. CKOpOCTb.
Hx nmpoekiuu Ha ocu
KOOpAWHAT

PaBHOMepHOE
MPSIMOJIMHEITHOE ABM)KEHUE.
I'padmyeckoe onucanue
PaBHOMEPHOTO
MPSIMOJTUHEIHOTO JIBUYKCHHUS

10

CroxeHue nepeMeiieHuii u
cKopocTtei. Pemrenue 3amau

11

HepaBHoMepHOE nBHKEHUE.
MrHoBeHHas1 CKOPOCTb.
Yckopenue.
[IpsamonuHenHoe IBUXKEHUE




C IIOCTOSIHHBIM YCKOPEHHEM

12

I'padmgeckoe onmcanme
Hp?[MOJIHHCﬁHOFO JBUKCHU S
C INIOCTOSAHHBIM YCKOPCHUCM

13

CBo00IHOE IaJICHKE.
VYckopenue cBOOOTHOTO
nmagcHus. 3aBUCHMOCTD
KOOPJIMHAT, CKOPOCTH,
YCKOPEHUS OT BPEMEHHU H UX
rpaduxu

14

JIBr>keHue Tena,
OpOILIEHHOTO MO/ YTJIOM K
TOPU30HTY

15

KpuBonuHneiiHoe nBUXEHUE.
JIBM>KEHUE 10 OKPY>KHOCTH.
Vrnosas u nuHEHHAS
ckopocTb. [lepuon u
4acToTa.
LlenTpOoCTpeMHUTENBHOE U
MOJTHOE YCKOPEHUE

16

KontponbHas padoTa no
Teme "Kunematuka"

17

[TepBriif 3akoH HproTOHA.
NuepuumansHble cUCTEMBI
orcuéra. [IpuHumun
OTHOCHUTENBHOCTH ["anumnes.




HGI/IHepI_II/IaJIbHBIe CHUCTCMBI
oTcUéTa

18

Cuna. PaBHoielicTByrOIIAs
cuna. Bropoii 3akoH
Herorona. Macca

19

BsauMonelicTBue Te.
Tpernii 3akoH HeroToHA

20

[IpuHnun cyneprno3unun
cuia. Pemenne 3amad Ha
IIPUMEHEHHE 3aKOHOB
HeroTona

21

3aKOH BCEMHPHOTO
TATOTEHMSL.
OKBUBaJICHTHOCTD
rpaBUTAIlMOHHOMN U
WHEPTHOUM MaccChl

22

Cuna TsKeCTH U YCKOpeHHUe
CBOOOJHOTO Ma/ICHUS

23

JIBukeHre HeOECHBIX TeN U
WX UCKYCCTBEHHBIX
cnyTHUKOB. [lepBas
KOCMUYECKasi CKOPOCTb.
3akonsl Kenepa

24

Cuna ynpyroctu. 3akoH
I'yka. Bec Tena

25

Cuna tpenus. [Ipupona u




BHJbI CUJI TPCHUAL.
I[BI/DKGHI/IG B XKHUJKOCTHU U
rase ¢ y4¢ToM CHJIbI
COIIPOTUBJICHUSA CPCAbL

26

[aBienue.
I'mppocraTtnyeckoe
naBnenue. Cuna Apxumena

27

AOGCOJIFOTHO TBEPJIOE TEJIO.
[TocrynarensHoE 1
BpalmaTeIbHOE ABIKCHHE
TBEPJIOTO Tea

28

MoOMEHT CuJIBI
OTHOCHUTEJIBHO OCH
BpaieHus. [lnedo cumbl

29

CioxeHue cui,
MPUJIOKEHHBIX K TBEPAOMY
teny. LleHTp TshkecTu Tena.
YcnoBus paBHOBeCHS
TBEpIOTO Tena. Bumpl
paBHOBECHs

30

Pemenue 3amau

31

I/IMHy.]'IBC CHJIBI 1 UBMCHCHUC
HUMITYJIbCa TCJIaA. 3akoH
COXpaHCHUA UMITYJIbCA.
PeakTuBHOE ABMKEHHE

32

KonTtponsHas pabota o




teme "Jlunamuka. Cratuka
TBEpIOTO Tena"

33

Nmnynsc maTeprabHON
TOYKH, CUCTEMBI
MaTepuaibHbIX TOYEK. LleHTp
MacC CHCTEMBI
MaTepHUaIbHBIX TOYEK.
Teopema o ABMKEHUHN
LIEHTpa Macc

34

MoMEeHT uMItyibca
MaTepuaabHON TOUKH.
[IpencraBnenue o
COXpPaHEHUU MOMEHTA
HMITYJIbCA B EHTPAIBHBIX
MOJISAX

35

Pemrenue 3agau

36

PaGoTta cuibl Ha MaJloM U Ha
KOHEYHOM TEPEMEIICHHH.
I'paduaeckoe
MPEJCTaBICHHE PAOOTHI
CHJIBL. MOIIIHOCTD CHJIBI

37

Kunernueckas sHeprus.
Teopema 06 usmeHeHUH
KHMHETUYECKOM SHEPrUu
MaTepHUaTbHON TOUKH

38

IloTeHumManbHBIE U




HEINOTEHIUAJIbHBIE CUJIBI.
[TorenumanpHas 3HEPTHUSL.
Bropas kocmuueckas
CKOPOCTb

39

Tperbs kocMuyeckas
CKOpocTh. CBs3b pabOTHI
HEMOTEHIIUAJIbHBIX CUJI C
M3MEHEHUEM MEXaHUYECKOU
SHEPrUU CUCTEMBI TeJl. 3aKOH
COXpPAaHEHUS MEXAHUYECKOU
SHEepruu

40

VYrpyrue u Heynpyrue
CTOJIKHOBEHHUA. Y paBHEHUE

bepnynnu nis uneanbHOM
JKHUIKOCTH

41

KonTtponpHas padota no
Teme "3aKOHBI COXpaHEHHUS B
MexaHuke"

42

PazBuTue npencraBieHui o
MIPUPO/IE TETIOTHI.
OCHOBHBIE TOJI0KEHUS
MKT. Iuddyzus.
BbpoyHoBckoe nBmxeHue

43

Ctpoenue razoo0pa3HbIX,
KHUJIKUX U TBEPJBIX TEIL.
Xapakrep JBMKEHUS U
B3aMMO/ICHCTBHSI YaCTHUI]




BCIICCTBA

Macca u pazmepbl MOJIEKYJT
(atomoB). KonnuecTBo

44
BemiecTBa. IlocTosHHAas
ABoraapo
Temneparypa. Ternosoe

45 paBHOBecue. [Hkana
Henscus

46 Pemrenne 3amau

47 Wneanpuerit ra3. I'a3oBble
3aKOHBI

48 YpaBHenue Menpeneena-
Knaneiipona. Pemenne 3amau

49 AOcouroTHas TeMIiepaTypa.
3akoH JlanpTOHA
N3omnporeccel B uaeaqTbHOM

50 rase ¢ NOoCTOSIHHBIM
KOJIMYECTBOM BEIECTBA
I'paduaeckoe

51 MpEeACTaBICHUE
H30IPOIECCOB: U30TEPMa,
M30X0pa, u3obapa

52 OcnoBnoe ypaBHenue MKT

53 Pemenue 3amau

54 CBs13b a0COJIIOTHOM




TeMIEPaTypbl
TEPMOJIMHAMUYECKOM
CUCTEMBI CO CpeHEN
KUHETUYECKON dHEpPruen
IIOCTYIATEIBHOIO TEIJIOBOTO
JIBYDKCHUS €€ YaCTUIL

55

O06001IeHNEe U
cUCTeEMAaTHU3alus 3HaHNUN 110
Teme "OcuoBel MKT"

56

KounTposshas pabora no
teme "OcHoBsl MKT"

57

TepMoauHamMuyeckast
cucTeMa. 3aJaHue BHEITHUX
ycnoBuit aia T/ cuctemsl.
Bueminue u BHyTpeHHUE
napameTpsl. [Tapamerpsr T/1
CUCTEMBI KaK CpeJIHue
3HAYEHMS BEJIUYHH,
ONMUCBIBAIOLIUX €€ HA
MHKPOCKOIIMYECKOM YPOBHE

58

Hynesoe nauano
TEPMOIMHAMUKH.
Camornpou3BoJibHas
penakcarus T cuctemsl K
TEIUIOBOMY PAaBHOBECHIO

59

Mogenp naeaIbHOTO Ta3a B
TCPMOJUHAMUKE. YcaoBus




IIPUMEHHUMOCTH ITOU MOJEIH

60

YpaBHenue Menpeneena-
Kitanelipona u BeIpakeHue
JUIsl BHYTPEHHEW S3HEPTUU

61

Bripakenue 111 BHyTpeHHE!
SHEPrUU OJJHOATOMHOTO
WJICaTIbHOTO Ta3a.
KBazucrarnueckue u
HECTATUYECKHUE TTPOIIECCHI

62

DnemeHTapHas paboTa B
TEPMOJMHAMUKE.
Brruucnenue paboTsl mo
rpaduky nporiecca Ha pV-
auarpamme

63

Tennonepenaya kak croco6
W3MEHEHUS BHYTPEHHEHN
sneprum T/] cucremsr 6e3
COBEpIICHHS pabOTHI

64

Konsexmus,
TETIONPOBOTHOCT,
U3ITy4YeHue

65

KonmuecTBO TEIUIOTHI.
TemnoéMKoCTh Tena.

VY enpHast 1 MOJISIpHAs
TEeI0EMKOCTH BeEIlleCTBA.

VY enpHas TENII0TA CTOPAaHUS




TOIIJIMBA

66

PacuéT xommuecTBa TEIIOTHI
MIpH TEIUIonepeaayue

67

Ilonsitne 006 aguadbaTHOM
npouecce. [lepBbrit 3akoH
TepMOI[I/IHaMI/IKI/I

68

KonndecTBo TENMIOTHI U
paboTa Kak Mepbl U3BMEHEHUs
BHyTpeHHeH 3Hepruun T/]
CHUCTEMBI

69

Bropoii 3akoH
TEPMOJUHAMUKHA JJIA
PaBHOBECHBIX U
HEPaBHOBECHBIX MPOLIECCOB.
Heo6parumocTh mpupoaHBIX
MPOLIECCOB

70

[Tpuniumne! geicTBUS
TeraoBbiX MaruH. KITJT

71

MakcumanbHOE 3HaYCHUE
KIITA. Huxn Kapuo

72

Pemenue 3amau

73

DKOJIOTHYECKHUE ACIIEKTHI
HCITOJIb30BAHUS TEIJIOBBIX
nBurareieii. TermnoBoe
3arpsI3HEHUE OKPYKarolen
cpenbl




74

Pemenue 3amau

75

O06o0061IeHNE 1
cHCTEMaTH3aIns 3HaHUH 110
teme "TepmoauHaMuKa.
TemnmoBele MalIHBL"

76

KonTpossHas padora no
teMe "TepmouHamMuKa.
TenoBeie MaMHb"

77

[TapooOpazoBanue u
KOHJleHcanus. Mcnapenue u
KHTIeHHe. Y IenbHas TEIIoTa
nmapooOpa3oBaHUs

78

Hacermennsie u
HEHACHIIIICHHBIC MTaPHI.
KadgecTBeHHas 3aBUCHMOCTh
IUIOTHOCTH M IAaBJICHUS
HACBIIIICHHOTO Tapa OT
TeMIepaTyphl, UX
HE3aBHCUMOCTE OT 00bEMa
HACBIIIICHHOTO Tapa.
3aBUCUMOCTB TEMIIEPATYpPbl
KUIIEHUS OT JaBJIECHHUS B
JKHIKOCTH

79

BrnaxxHocTh Bo3/yxa.
AOCoarOTHAS U
OTHOCHUTEJBHAS BIIAYKHOCTD




80

Pemenue 3amau

81

Teépuoe Teno.
Kpucrannumueckue n
amMopQHbIe Tena.
AHM30TpOINS CBOKCTB
KpHUCTAJIOB

82

IInaBnenue u
KpUcTayutn3anus. Y 1enpHas
TEIJIOTA IUIABJICHUA.
CyOmumartust

83

JHedbopmaruu TBEpAOTO TEA.
Pactspkenue u cxxatue.
Cnsur. Moayns FOnra.
[Ipenen ynpyrux
nedopmarui

84

TermnoBoe pacmpeHue
KUAKOCTEH U TBEPIBIX TEII.
AHTapMOHU3M TEIIOBBIX
KoJieOaHUi YacTHUIl BellecTBa

85

[IpeoGpa3oBanue sHEPruu B
(ha30BbIX Mepexoaax

86

YpaBHEHHUE TEIIJIOBOTO
OaslaHca

87

Pemenue 3amau

88

HOBerHOCTHOC HaTsOHKCHUC.
KaHI/IJ'IJ'IHpHHC SABJICHUS.




JaBnenue o
HCKPHUBIICHHOU
MIOBEPXHOCTBIO KUIKOCTH.
®opmyina Jlamnaca

89

Oo6o06menne n
CUCTEMaTU3alMsA 3HAHUN 110
TeMe "ArperaTHble
COCTOSIHUS BEILIECTBA.
da3oBbIe nepexoibl"”

90

KounTposshas pabora no
TeMme "ArperaTHbie
COCTOSIHUSI BEILIECTBA.
®dazoBkIe Iepexoabl"”

91

DJIeKTpU3aus Tell U €
MIPOSIBJICHUSL.
DJeKTpu4ecKkuil 3apsa. [IBa
BH/JIa DIICKTPUYECKUX
3apsoB. [IpoBoHHKH,
JTUDJICKTPUKHU U
MTOJTYITPOBOAHUKHU

92

DneMeHTapHbIN
ANEKTPUYECKUH 3apsll. 3aKOH
COXpPaHEHHUS ANEKTPUYECKOTO
3apsiaa

93

B3aumonericTeue 3apsios.
Toueunsle 3apsinpl. 3aKOH
Kynona




94

Pemenue 3amau

95

Onekrpuyeckoe nosie. Ero
NEUCTBHE HA JJIIEKTPUYECKUE
3apsbl

96

Hanpsxénnocts
ANEKTPUYECKOTO ITOJISL.
[IpoOHnelit 3apsn. Jlunuu
HANPsKEHHOCTH
ANEKTPUYECKOTO ITOJISL.
OIHOPOAHOE IIEKTPUYECKOE
oJje

97

IToTeHIMaIBbHOCTH
3IEKTPOCTATUYECKOTO TOJISI.
Pa3HoCTh OTEHIIMATIOB 1
HanpsHKeHUe

98

[ToreHumanpHas S3HEPTUst
3apsa B
ANEKTPOCTATHYECKOM II0JIE.
TToTenmnuman
ANEKTPOCTATUYECKOTO TTOJIS

99

CBi3p HaprDKéHHOCTI/I I0JIA
" Pa3HOCTHU IMOTCHIUAIIOB
JJIL QJICKTPOCTATUYCCKOTI'O
10JIA

100

[TpuHuMn cynepno3unuu
AIEKTPUYECKUX MOJIEH




101

Pemenue 3amau

102

[Tosie Toueunoro 3apsza.
[Tosie paBHOMEPHO
3apsKEHHON cepsl

103

ITone paBHOMEpPHO
3apsSKEHHOTO M0 00BbEMY
mapa. [lone paBHOMepHO
3apsHKEHHON OECKOHEYHOM
MJI0CKOCTH

104

[IpoBogHMKH B
AIIEKTPOCTATUYECKOM TI0JIE.
YcnoBue paBHOBECHS
3apsaoB

105

JIMPIEKTpUKHU U
MOJIYIPOBOIHUKH B
AIIEKTPOCTATUYECKOM T10JI€

106

Konpnencarop.
DIIEKTPOEMKOCTh
KOHJICHCATOPA.
DNeKTPOEMKOCTH TIOCKOTO
KOHJIEHCAaTopa

107

HapaJ'IJ'ICJ'ILHOC COCIUHCHUC
KOHICHCATOPOB

108

IlocnenoBarenpHOE
COCAMHCHUEC KOHACHCATOPOB

109

9HepFI/I$I 3apAKCHHOTO




KOHJICHCATOPa

110

Pemenue 3amau

111

JIBMKEHHE 3apsKEHHON
YaCTHULbI B OJTHOPOJHOM
IIEKTPUYECKOM I10JIE

112

Pemenue 3amau

113

O06001IeHNEe U
cucTeMaTu3anus 3HaHuH 110
Teme "Dnekrpuueckoe mnoie"

114

KonTposshas pabora no
Teme "Dnekrpuueckoe mnoie"

115

Cuma Toka. IlocTostHHBIN
TOK. Y CIIOBHS
CYIIECTBOBAHUS
MMOCTOSIHHOTO
ANEKTPUIECKOTO TOKA

116

Hcrounuku Toka.
Hanpsioxenue u 3/1C

117

3akod OMa Jy1s yyacTka
Lenu. DJIEKTPUIECKOE
COTIIPOTHBIICHUE

118

3aBHCUMOCTh
COTIPOTHUBIICHUS
OJIHOPOJIHOTO MTPOBOJIHUKA
OT €T0 JUIMHBI U IUIOMIa N
MOIMEPEYHOI0 CEUEHUs




VY nenbpHOe CONIPOTUBIICHHE

119 BeniecTBa. Pemenue 3anau
ITocnenoBsarensHOE,

120 | mapamienbHOE, CMEIIaHHOE
COCIIMHEHUE IMPOBOTHUKOB
Pacuér pa3zBeTBIEHHBIX

121 | oJEeKTPUYECKUX LEHEH.
[IpaBuna Kupxroga

122 Pemenue 3amay
PaGora snexrpuyeckoro

123 | Toxa. 3akoH Jlxoymst —
Jlenua

124 Pemenue 3amay
MOIIHOCTH 3JEKTPUIECKOTO

125 ToKa. TermoBas MOIIHOCT,
BbIZIEIIsIEMasi Ha PEe3UCTOpe

126 Pemenue 3amay
OJ1C u BHYTpEeHHEE

127 | compoTHBICHHE HCTOYHHKA
TOKa
3akon Oma 1 OJIHOU

128 | (3aMKHYTOI1) AIMEKTPUYECKOM
enu

129 Pemenue 3amau

130 MOIITHOCTh UCTOYHUKA TOKA




131

Kopotkoe 3ambikanue

132

Konpencarop B uenu
MMOCTOSTHHOTO TOKa

133

Pemenue 3amau

134

Pemrenue 3amad mo reme
"TlocTOSAHHBINH
ANEKTPUYECKUH TOK"

135

Pemrenue 3agad mo reme
"TlocTOoAHHBII
AIEKTPUYECKUN TOK"

136

Pemenue 3amad mo reme
"TTocTOSTHHEIN
AIEKTPUYECKUN TOK"

137

O06o01menue u
cHCTeMaTH3amnys 3HaHu| 110
TeMe "IlocTosTHHBIN
AIEKTPUYECKUN TOK"

138

KounTpossnas pabora no
teme "[locTosiHHBIN
3JEKTPpUYECKU TOK"

139

DnekTpuyeckas
MIPOBOJMMOCTD PA3IUYHBIX
BEILIECTB. DIEKTPUUECKUI
TOK B METaJlJiax.
CBepxXnpoBOIMMOCTh

140

DNeKTpUUYECKUH TOK B




pacTBopax U paciuiaBax
AJIEKTPOJIUTOB. 3aKOHBI
@apanes U IIEKTPOIU3a

141

DNEeKTPUYECKUN TOK B raszax.
[Inazma

142

DNEeKTPUYECKUM TOK B
BakyyMe. BakyymHbIe
puOOPbI

143

DIJIEKTPUYECKHUI TOK B
TTOJTYTTPOBOTHUKAX

144

[TosynpoBOAHUKOBBIE
prOOpPbI

145

DU3NYECKUH TPAKTUKYM T10
teme "M3mepenue cuiibl Toka
Y HaIpsDKEHUS B LENH
MOCTOSIHHOTO TOKa MPH
MTOMOIIY aHAJIOTOBBIX U

U (POBBIX U3MEPUTETBHBIX
puOopoB" win "3HAKOMCTBO
¢ udpoBoii 1aboparopueit
o ¢usuke. [Ipumepsr
u3MepeHus: GPU3NYECKUX
BEJTUYMH MTPH TOMOIIU
KOMIBIOTEPHBIX JATYUKOB"

146

Pu3nYeCcKUil NPAKTUKYM 10
teMe "M3ydyeHue




HEPaBHOMEPHOTO ABUKEHUS
C LIEJIBIO OIPEIETICHUS
MTHOBEHHOU ckopocTh"”

147

Pu3NYECKU NPAKTUKYM 110
teme "M3mepenue
YCKOpPEHUs MpH
MPSMOJIMHENHOM
PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOU
IIJIOCKOCTH" WITH
"UccnenoBanue
3aBUCHMOCTH IIyTH OT
BPEMEHHU IIPU
PaBHOYCKOPEHHOM
NBIKeHun"

148

DU3NYECKUH TPAKTUKYM I10
teme "M3mepenue
YCKOpEHUs: CBOOOTHOTO
nagenus” win "M3ydyenue
JIBUKEHUS Tea,
OpOIIEHHOTO
FOPU30HTAJIBHO"

149

DuU3nYeCKU IPAKTUKYM I10
teme "M3yyeHue ABUKEHUS
TeJa 10 OKPY>KHOCTH C
MOCTOSTHHOM 110 MOAYIIO
CKOPOCThIO" MIIH




"UccnenoBanue
3aBUCHMOCTH TIEpHO/Ia
oOparleHuss KOHIIeCKOTO
MasiTHHUKa OT €ro
napameTpon”

150

@u3NYECKU NPAKTUKYM 110
teme "U3mepenue
PaBHOJICHCTBYIOLIEH CUIIBI
TP ABMKEHUU OpycKa 1o
HAKJIOHHOM MJIOCKOCTH" WIIN
"[IpoBepka runoTe3sl 0
HE3aBHCHUMOCTH BPEMEHU
JBWKEHUS OpycKa 1mo
HAaKJIOHHOM IUIOCKOCTH Ha
3a/IaHHO€ PACCTOSIHUE OT €ro
Mmacchl"

151

®uU3NYECKUH TPAKTUKYM I10
TeMe "UccnenoBanue
3aBHCHMOCTH CHJI
YIOPYrOCTH, BO3HUKAIOIIUX B
MPYXUHE U PE3UHOBOM
oOpasiie, OT uX
nedopmanuu’ wim
"N3yueHue NBUKEHUS
CHUCTEMBI TEJI, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3
JIErKui OJIOK"




152

Pu3NYECKU NPAKTUKYM 110
teMe "M3mepenue
Kod(dUIMeHTa TPESHUS 110
BEJIMYHMHE YIII0BOTO
Kod(dUIMeHTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBUKEHUS OpycKa 1mo
HAaKJIOHHOH IIJIOCKOCTH €
MIEPEMEHHBIM
kodurmentom TpeHus"
nmy "M3ydeHne 1BUKEHUS
rpy3a Ha Bally C Tp€HHEM"

153

®U3NYECKUH TPAKTUKYM T10
TeMe "UccnenoBanue
YCJIOBUM paBHOBECHS
TBEPJIOTO TEIA, UMEKOIIETO
OCb BpallleHUs" WiIn
"KoncrpyupoBanue
KPOHIUTEHHOB U pacy€T CUII
ynpyroctu" unu "N3yuenue
YCTOMYUBOCTH TBEPAOTO
TeJa, UMEIOILEro IJI0A b
ornopsI"

154

DuU3nYeCKU IPAKTUKYM I10
teMe "M3mepeHne nmmnynbca
Teja 10 TOPMO3HOMY ITyTH"
iy "M3MepeHue CUuibl TATH,




CKOPOCTH MOJEIN
AIIEKTPOMOOHIISI © MOIIHOCTH
cwibl Tsru" uimm "CpaBHeHue
W3MEHEHHUS UMITyJIbCca Teja C
HMITYJIbCOM CHUJIBI" WIIN
"UccnenoBanue coxpaHeHUs
HMITyJIbCa MPU YIIPYrOM
B3aUMOJICHCTBUM" WM
"N3mepeHne KHHETHYECKOU
SHEpPruM TeJa 1Mo
TOPMO3HOMY ITyTH"

155

Pu3nYeCcKuil NPaKTUKYM 110
teme "M3yuyenue
M30TEPMHUUYECKOTO Mpoliecca
(pexomMeH0BaHO
HCIIOJIb30BaHNUE U(PPOBOI
nabopatopun)" WIn
"M3ydyeHne u30XO0pHOIo
npouecca" unu "U3yuenue
n3o0apHoro mporecca’ uin
"[IpoBepka ypaBHEHUS
cocTostHUS"

156

DuU3nYeCKU IPAKTUKYM I10
teme "M3mepenue yaenbHou
TEIUIOEMKOCTH" MIIN
"UccnenoBanue mpouecca
OCTBLIBaHHUS BEIlecTBa" MM




"UccnenoBanue
aMabaTHOTO mporecca’ Win
"N3yueHnue B3auMOCBSI3U
SHEPTUU MEKMOJICKYIISIPHOTO
B3aMMO/ICCTBUSA U
TEMITePaTypPhbl KATICHUS
KUJIKocTen"

157

@u3NYECKU NPAKTUKYM T10
teme "U3yuenue
3aKOHOMEPHOCTEN
WCIIapeHus KUAKOCTEN" i
"U3mepenue yneapHoi
TEIUIOTHI IUIABJIEHU Jbhaa"
iy "M3yueHne CBOWCTB
HACBIILIEHHBIX MTapoB" WUin
"U3mepenune abCcoMOTHON
BJI&YKHOCTH BO3/lyXa U
OLIEHKA MacChl IapoB B
nomMetieHuu". smepenue
ko3 duimenta
MMOBEPXHOCTHOI'O HATSXKEHUS

158

DuU3nYeCKU IPAKTUKYM I10
Teme "HabGmronenue
MpEeBpAIlCHUS SHEPTUU
3apsKEHHOTO KOHJIEHCAaTopa
B SHEPIUIO U3IIYYEHUS
ceeroauoa" win "M3ydyenue




IIPOTEKAHUS TOKA B LIETIH,
coJiepskauieil KonaeHcarop"
unu "Pacnipenenenue
Pa3HOCTH MOTEHIIMAJIOB
(HampsiKeHUs) IpU
MIOCJIEIOBATEILHOM
COEJIMHEHUU
KOHJIEeHCaTOpoB"

159

@u3NYECKU NPAKTUKYM 110
Teme "HccaenoBanue
CMEIIaHHOTO COEIMHEHUS
pe3ucTopoB' Wi
"U3mepenue yneabHoro
COIIPOTHUBJICHUS
MPOBOJTHUKOB' WIIN
"UccneqoBanue
3aBHCUMOCTH CHJIBI TOKA OT
HanpsHKEHUS IS JTaMITbl
HakaJauBaHus"

160

DuU3NYECKUH TPAKTUKYM I10
Teme "HabGmronenue
3JIEKTpou3a" Win
"U3mepenue 3apsiia
OJHOBAJICHTHOI'O MOHA" WJIH
"UccnenoBanue
3aBUCHUMOCTHU
CONIPOTHUBIICHUS




TEPMOPE3UCTOPA OT
temieparypbl” uinn "CHsarue
BOJIbT-aMIIEPHOU
XapaKTEepUCTUKH uoaa”

161

PesepBHBIN ypOK.
O06o00mmenue u
cHCTEeMaTH3aIus 3HaHUH 110
TeMe "Kunematnka"

162

PesepBHBIil ypoOK.
O6o0menue u
CHUCTEeMaTHU3alrs 3HAHUI IO
teme "JlnHamuka"

163

Pe3epBHbIit ypok.
O06o01menue u
cHCTeMaTH3amnus 3HaHu| 110
teme "Cratnka TBEpPAOTro
Tena"

164

Pe3epBHbIit ypok.
O6061enHue u
cUCTeMaTH3alusl 3HAaHHUH 110
TeMe "3aKOHbI COXpaHEHHUS B
MexaHuke"

165

PesepBHbIi ypoK.
O06o06muienne u
CHUCTEMAaTH3alMsl 3HAaHUH 110
TeMe "OCHOBBI
MOJIEKYJISIPHOKHHETUYECKOU




teopun"

166

PesepBHBIl ypOK.
O06o0061IeHNE 1
cHCTeMaTH3amus 3HaHuH 110
teme "TepmouHaMuKa.
TenmoBsle MaIMHbBL"

167

PesepBHBIi ypOK.
O06o0menue n
CUCTEMaTU3alus 3HAHUN 110
TeMme "ArperaTHbie
COCTOSIHUS BEIIECTBA.
dazoBble IEpEXOb"

168

Pe3epBHbIit ypok.
O6o06meHNe 1
CHCTEeMaTH3alus 3HaHUH I10
Teme "Dnekrpuueckoe mnojie"

169

Pe3epBHbIit ypok.
O6o0mmenue u
cUCTeMaTH3alusl 3HAaHUH 110
teme "[locTosiHHBIN
3JEKTPpUYECKU TOK"

170

PesepBHbIN ypoK.
O06006111EHNE U
CHUCTEMAaTH3alMsl 3HAaHUH 110
teMe "Toku B pa3nuuHbIX
cpenax"




OBIIEE KOJIMYECTBO YACOB
I10 [TPOT'PAMME

170

16




11 KJIACC

N KoJsnyecTBo 4yacoB DJIeKTPOHHBbIE
; Jara uudposbie
n/ Tema ypoka KoHTpoJbHbIE IIpakTH4eckue
Bcero U3ydeHus oOpa3oBaTejibHbIE
n padoThI padoTsbI
pecypchl
B3anmonericTBre MOCTOSTHHBIX
1 MAarHuTOB U TTPOBOTHUKOB C
TOKOM. MarHuTHoe mnojie. 1
I'unoreza Ammnepa
BexTtop MarHUTHON MHIYKIWH.
9 [IpuHnun cyneprno3unun
MAarHUTHBIX nojen. Jlnann 1
MarHUTHOM UHAYKIIUH
3 MarsuTHO€ noJjie IpOBOJHUKA
¢ TokoM. OnbIT DpcTeaa 1
4 Cuna Amrepa, eé€
HaIlpaBJIEHUE U MOYJIb 1
5 Pemenue 3amay 1
[IpumeneHnue 3akoHa Amnepa.
6 DNeKTpOU3MEpPUTEIIbHBIE 1
PUOOPHI
Cuina Jlopenia, e€
7 HaIpaBJIEHUE U MOIYIb. 1

JIBH>KEHHE 3apsyKEHHOU
YaCTHUIbI B OJTHOPOJHOM




MAarHMTHOM IIOJIC

Pemenue 3amau

Pa6ora cunbl Jlopenna

10 Pemenne 3amau
MarHuTHOE I10JI€ B BENIECTBE.

11 deppoMarHeTuky, napa- u
IMaMarHeTUKH
OCHOBHBIE CBOICTBA

12 (heppoMarHeTUKoB.
[Ipumenenne
(dheppoMarHeTHKOB

13 Pemrenue 3agad mo reMme
"MaruuTtHOE€ 1oJe"

14 Pemrenue 3amay mo reme
"MaruuTtHOE€ 1oJie"
SIBiIeHME AIEKTPOMArHUTHOU

15 uHaykuu. [ToTok BekTopa
MarHuTHOW MHIYKIIUH

16 OJIC nHayKIMH

17 3aKOH 3JIEKTPOMarHUTHOM
unaykuuu Papanes

18 BuxpeBoe anekTpuueckoe
noJie. Toxku dyko

19 O/1C nnaykuuu B

ABUIXKYHIUXCA ITPOBOAHUKAX




20

Pemenue 3amau

21

[IpaBuio Jlenna

22

NupyktuBHOCTH. Karymka
WHAYKTUBHOCTH B LEIH
MOCTOSIHHOT'O TOKa

23

Asnenue camounaykiuu. J/C
CaMOWHTyKIIHH

24

3Hepr1/m MarduTHOTIO I10JIA
KaTylmKHU C TOKOM.
DJIEKTPOMArHuTHOE TOJIe

25

Pemenue 3agau

26

O060011eHMEe U
cUcTeMaTu3anys 3HaHuH 110
Teme "DneKkTpoaruHamMuKa'

27

KonTtponbHas padoTa o teme
"OnexkTpoauHaMuka"

28

KonebarensHas cucreMa.
CBo0OoaHbIe KOJIeOaHus.
I"apmonHnUeckue KoaeOaHus

29

Kunemarnueckoe n
JNHaAMHUYCCKOC OITMCAaHUC
Koe0aTeNIbHbBIX I[BI/DKeHI/Iﬁ

30

DHepreTuyeckoe OMucaHue.
BrIBO TMHAMHYECKOTO
OTIMCAaHUS TAPMOHUYECKHUX
KOIeO0aHuU U3 UX




OHEPTCTUYCCKOTO U
KHMHEMATHYCCKOT'O OITMCAHUA

31

Amrutyna u gasza koaebaHuit

32

[Tepuona u yacTora KoJieOaHUH.
[Tepuoa manbrx cBOOO HBIX
KoJIeOaHUH MaTEeMaTUYECKOTO
MasTHUKa. [lepuon
CBOOOJIHBIX KOJIEOaHUH
MIPYKUHHOTO MassTHUKA

33

3aTyxaroiue KojJeOaHusl.
BrinyxaeHHbIe Kose0aHusl.
Pe3onanc

34

ABTOKOJIEOaHNA

35

Pemrenue 3agau

36

Ypok-koHpepeHIus
"MexaHu4eckue KoJieOaHus B
MY3bIKaJIbHBIX HHCTpYMEHTAX"

37

O06o01enue u
CHCTEMAaTU3alMs 3HaHUH 110
TeMe "MexaHuueckue
Konebanus"

38

DNEeKTpOMAarHUTHBIC
koJieOanusa. KoixebarenbpHbII
KOHTYD

39

®opmyna TomcoHna. CBs3b
aMIUIATY/IbI 3apsia




KOHJIEHCATOpa C aMILUIUTYy 101
CHUJIBI TOKA B KOJIEOATEIHLHOM
KOHTYpE

40

3aKOH COXpaHEHUs SHEPTUHU B
AaeILHOM KOJIe0aTeEIbHOM
KOHTYypE

41

3aTyxatromue
AJIEKTPOMATrHUTHBIC
KoJiebaHus. BeiHyKIeHHbBIE
JJIEKTPOMArHUTHBIC
KoJIeOaHus

42

[Iepemennslit TOk. Pesucrop n
KOHJICHCATOP B LIENIN
IIEPEMEHHOTO TOKa

43

Karyiika nHIyKTUBHOCTH B
L[ENU IEPEMEHHOT0 TOKa

44

3axon Oma s
ANEKTPUIECKON 1eTH
MePEMEHHOTO TOKa

45

MoIHOCTh IICPEMECHHOT'O
TOKa. AMHJ’II/ITYI[HOC u
HeﬁCTBYIOHICC 3HAa4YCHUC CUJIbI
TOKa U HAIIPAKCHUA

46

Pe3oHaHc B anexkTpuyeckoi
enu

47

Pemenue 3amau




Wneanbublif TpanchopmaTop.
[IpousBoacTBO, nepenaya u

48
NnoTpeOIeHNE dIEKTPUICCKO N
SHEPIUH
DKOJIOTUYECKHE PUCKU ITPU
MIPOU3BOJICTBE

49 anekTpo3Hepruu. Kynerypa
WCTIOJIb30BAHUS
AIIEKTPOIHEPTUHU B
MOBCEAHEBHOM KU3HU

50 Pemrenne 3amau

51 Pemenue 3agau
O6061eHue u

59 CUCTEMaTHU3als 3HAHUN 110
Teme "DIeKTpOMarHuTHbIE
KojebOaHus"
MexaHH4YEeCKUE BOJTHBI.

53 XapakTepuCTUKHI
MEXaHUYECKUX BOJIH

54 CBoiicTBa MEXaHUYECKHX BOJIH

55 3ByK. XapaKTEpUCTUKHU 3ByKa
WNudpa3Byk u ynbTpa3ByK.

56 [IIymoBoOe 3arpsi3HEHHE
OKpY>KaroIlel cpe/ibl

57 Pemenue 3amau

58 ONEKTPOMAarHUTHBIE BOJIHBI.




N3nyyenune
AJIEKTPOMArHUTHBIX BOJIH

59

3Hepr1/m BJICKTpOMaFHI/ITHI)IX
BoytH. CBoiicTBa
BHGKTpOMaI‘HI/ITHI)IX BOJIH

60

[IIxana 3neKTpOMarHUTHBIX
BOJIH. [Ipumenenune
3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

61

[IpuHIHIIBI pagnOCBA3U U
TeJieBUIeHnA. Pagnostokarms.
DJIEKTPOMAarHuTHOE
3arpsI3HEHUE OKPYKarolen
Cpelbl

62

KonTtponbHas padoTa o Teme
"Konebanus u BoaHBI"

63

Cgert. 3aKOH NPSIMOJIMHEUHOTO
pacnpocTpaHeHus CBETa

64

Pemenne 3aJa4 Ha
IPUMCHCHHEC 3aKOHA
HpHMOHHHCﬁHOFO
PacipoCTpaHCHUs CBCTA

65

Otpaxenue cBera. [1nockoe
3epkaino. Chepudeckoe
3epKajo

66

HpeHOMHCHI/IC CBCTa.




AOGCONIOTHBIN U
OTHOCHUTEJIbHBIN IMOKA3aTENb
npenomiieHus. [lonnoe
BHYTPEHHEE OTpaKEHUE.
[IpenenbHbIN yros noJHOTO
BHYTPEHHETO OTPAXKECHHUSI

67

Pemenne 3amau Ha
MPUMEHEHHE 3aKOHOB
OTpa)KeHI/ISI 158 HpCJ’IOMJ'ICHI/ISI
CBeTa

68

XoJ 1ydel B IpU3Me.
Hucnepcus cBeta. CoxXHBII
cocraB Oenoro cera. L[peT

69

JIunzel. DokycHOE paccTOsIHUE
Y ONTUYECKAs CHJIa JIMH3bI

70

[TocTpoenne n3oOpaxeHu B
JMH3aX ¥ UX CUCTEMaX.
VYBeIUYCHNE JINH3BI

71

Pemenue 3amay Ha
MIOCTPOCHUE N300paKEHUIH,
MOJIy4aeMBIX C IIOMOIIBIO JTUH3

72

I'ma3 kak onTuyeckas cuctema

73

Pemenue 3anau. [Ipenens
MIPUMEHUMOCTH
reOMETPUUYECKON ONITUKHU

74

CKOpOCTB CBE€Ta N1 MCTObI €C




U3MepeHus

75 Hucnepcus cera

76 WuTepdepenms ceera
KorepeHTHBIC HCTOYHUKH.

77 Vcnosus HaOIIOACHHS
MaKCHMYMOB 1 MUHUMYMOB

78 Pemenne 3amau

79 [Ipumenenue naTeppepeHun

80 Judpakmnus cBeTa
JudpakuroHHas pemeéTka.

81 Vcenosue HaOMIONEHUS
TJIaBHBIX MAaKCUMYMOB

82 Pemenue 3amay

83 [TonnepedHOCTH CBETOBBIX
BoJH. [lonsipusanus cBera

84 Pemenue 3amay

85 CBeTOBBIC SIBJICHHS B IPUPOJIC
O06o01enue u

86 cUcTeMAaTU3alus 3HaHUH 110
Teme "OnTtuka"

87 KonTtponbHas paboTa o Teme
«OnTuka»
I'paHuIBl MPUMEHUMOCTH

88 KJ1aCCUYECKON MEXaHUKH.

3aKOHEI QJICKTPOANHAMUKU U




MPUHOHXIT OTHOCUTCIIBHOCTHU

89

[ToctynaTel cnennaibHOM
TEOPUU OTHOCUTEIHLHOCTH

90

[IpocTpaHCTBEHHO-BPEMEHHOU
untepBai. [IpeoOpa3zoBanus
Jlopenua. YcnoBue
MPUYUHHOCTH.
OTHOCHUTENBHOCTh
OJIHOBPEMEHHOCTH.
3ameJIeHHe BpPEMEHU U
COKpAIEHUE JITUHbI

91

OHeprus ¥ UMITyJIbC
PENATUBUCTCKON YaCTULBI

92

CBs3b Macchl € SHEPTUEH U
HUMITYJIBCOM PEISTUBUCTCKOM
YacTULIBI. DHEPrus MOKOs

93

PaBHOBecHOE TeIIOBOE
H3JIYUCHHC

94

3akoH cMmenienus Brna

95

I'unmoreza M. Ilitanka o
kBauTax. DoTOHEI

96

DHeprus U UMNynbc GpoToHa

97

®otorddext. OnbiTl A. T
CroneroBa. 3aKOHBI
¢dorordpdexra

98

VYpaBHeHue DiHIITEHA 17151




dotorddekra. "Kpachas
rpanuna” gotordpdexra

JaBnenne cBera. Onbite [1. H.

99
JleGeneBa

100 BoJsiHOBEIE CBOIICTBA YaCTHIL
Bouns! ne bpoins. JlimuHa

101 BOJIHBI Jie bpoiins u pasmepsl
o0JacTu JoKalnu3aluu
JBUOKYIICHCS YaCTHIIBI

102 KopnyckynsipHO-BOITHOBOM
yanu3m

103 Judpakuust 37eKTPOHOB Ha
KpHUCTaJlIax
Cnenunduka n3mMepeHuii B

104 Mukpomupe. COOTHOIIECHHUS
HeonpeaeIEHHOCTEN
I'eitzenbepra

105 | Pemenue rpaduueckux 3amad

106 Pemenne pacu€THbIX 3ama4
KounTponsnas pabora o

107 temam: "OcHoBel CTO",
"KopnyckynsipHO-BOJIHOBOM
nyanusm"
OnBITHI 1O MCCIEAOBAHUIO

108 | ctpoenus atoma. [Inanerapnas

Mozenb atoMa Pesepdopna




109

ITocrynater bopa

110

Buner ciekrpos. Criektp
YPOBHEH DHEPTUU aToMa
BOJOpOJA

111

CnoHTaHHOE H BBIHYXJICHHOC
H3JTy4CHUC CBCTA

112

Jlazep

113

Hyxionnast Monens gapa
I'eiizen6epra-lBaneHko.
3aps ¥ MacCOBOE YHCIIO SAJIpa.
W3oTtonsl. PagnoakTHBHOCTE

114

3aKOH paIMOAKTUBHOTO
pacnana. CBoiicTBa
MOHHU3UPYIOIIETO U3ITy4eHHUS.
Bnusinue pagnoakTUBHOCTH Ha
KUBBIE OPTaHU3MBI.
Ho3umerpus

115

DHeprus CBS3U HYKJIOHOB B
snape. Snepusie cunbl. Jledext
Macchl ajpa. SnepHbie
peakiuu. SlaepHbie peaKTophl.
[IpoGnemsl ynpaBiseMoro
TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTUYECKHE aCIEKThI
Pa3BUTHUSA AEPHOUN SHEPTETUKU

116

MeTtoapl peructpanuu u




HCCIIEA0BAHUS DIEMEHTAPHBIX
yactul. yHnameHTanbHble
B3auMOJeCTBUA. baprnonsl,
ME30HBI U JICITOHBI.
[IpencraBnenue o
CrangaptHoil Moaenu. KBapk-
TJIFOOHHAS MOJIENb aJPOHOB

117

®du3uKa 3a npeaeaaMmu
CrannaptHoit monenu. TémHas
Matepus U TEMHas SHEPTHSI.
EnunctBo dpusmueckoit
KapTUHBI MUPa

118

Dranbl pa3BUTHS ACTPOHOMMHU.
3HayeHHe aCTPOHOMUU

119

[IpumMeHuMOCTh 3aKOHOB
(bu3ukn 1151 O0BSACHEHUS
MIPUPOJIBI KOCMUYECKUX
00BEKTOB. MeTo 1Bl
ACTPOHOMHUYECKUX
HUCCIIEIOBAHNI

120

CoBpeMeHHbIE ONITUYECKHE
TEJIECKOTIbI, PaJHOTEIECKOIIBI,
BHeaTMOC(epHas aCTPOHOMHUSI

121

Bup 3Bé3mHOrO0 Heba.
CozBe3nus, apkue 3BE37pbl,
IJIAHETHI, UX BHIANMOC
JIBMOKCHUE




122

Conneunas cucrema. ColHile.
CoaHeyHast aKTUBHOCTb.
Wcrounuk sneprun CosHua u
3BE3/

123

3BE3/1bl, UX OCHOBHBIE
XapakTepuCTUKU. [lnarpaMma
"cnexTpajbHbIN Ki1ace —
CBETUMOCTD"

124

3Be3/0bI TJIABHOU
MIOCJIENOBATEILHOCTH

125

Bnyrpennee ctpoeHue 3BE3 .
CoBpeMeHHbIE TPEICTABICHUS
0 TIPOUCXOKJICHUH 1
sposirorny CoJIHIA U 3BE3 L.
OTanel )KU3HU 3BE30

126

Mineunsiit [Iyte — Hama
I'amaxTuka. TUne rajJjaKkTHK.
UEpHbIe IbIPHI B SApax
raJIaKTHK

127

Bcenennas. Pacmiupenue
Bcenennoii. 3akon Xab60ma.
Teopus bosbioro B3pbiBa.
PenukroBoe n3znydenue

128

MacmrabHast CTpyKTypa
Bcenennoii. Meraranakruka

129

Hepeménnsie mpo6aembl




aCTPOHOMHH

130

@u3NYECKU NPAKTUKYM 110
teme "HccaemoBanne
MAarHUTHOTO MOJIS ITOCTOSHHEIX
MarHuToB' WK
"UccmenoBanue CBONCTB
(dheppoMarHeTukoB" UK
"UccnenoBanne qeHCTBHS
IIOCTOSIHHOTO MarHuTa Ha
paMKy ¢ TOKoM"

131

Pu3NYeCKUil NPAKTUKYM 110
teme "M3mepenune cuiibl
Awmnepa" niu "U3ydyenune
3aBUCHMOCTH CUJIbI AMIIEpa OT
CWJIBI TOKA" WK
"OnpenesnieHue MarHUTHOM
WHJYKIMU Ha OCHOBE
u3MepeHus cuinsl Ammepa"

132

DU3NYECKUH TPAKTUKYM I10
TeMe "UccnenoBaHue sIBJICHUS
ANIEKTPOMAarHUTHOM
WHJIYKIUU'" WK
"Onpenenenrie THAYKIUU
BUXPEBOTO MAarHUTHOTO TOJIs"

133

Pu3nYecKnil NPAKTUKYM 10
teMe "MccnenoBanue sSBICHUS
camouHaykuuu" uimm "Coopka




MOJEIHU JIEKTPOMArHUTHOTO
reHeparopa"

134

@u3NYECKU NPAKTUKYM I10
teMe "M3mepenue nepuoaa
CBOOOTHBIX KOJIEOaHU
HUTSHOTO U MPYKUHHOTO
MasiTHUKOB"

135

@u3NYECKUI NPAKTUKYM T10
teme "[IpeobpazoBanue
SHEPTHUH B MPY>KUHHOM
MasiTHUKeE"

136

Pu3NYeCcKUil NPAKTUKYM 110
TeMe "VccnenoBanue
IIEPEMEHHOT0 TOKa 4epe3
MIOCJIE0BATEIBHO
COEIMHEHHBIE KOHAEHCATOD,
KaTyIIKy ¥ pe3ucTop’ win
"UccnenoBanue paboThI
HMCTOYHHKOB CBETA B LIETIH
MepEeMEHHOT0 TOKa"

137

DuU3nYeCKU IPAKTUKYM I10
teme "M3yueHue napameTpoB
3BYKOBOU BOJIHBI"

138

Pu3nYecKnil NPAKTUKYM 10
TeMe "M3mepeHne nokasarens
IIPETIOMIIEHHUS CTEKIIA" WIN
"TTonyyeHne n3o0paxxeHus B




CUCTEME U3 ILUIOCKOTO 3epKajia
" JIUH3EI"

139

@u3NYECKU NPAKTUKYM I10
teMe "HccnenoBanue
3aBUCHUMOCTHU (POKYCHOTO
paccTosiHUA OT BelecTBa (Ha
MpUMepe XUAKUX JTUH3)" WK
"Uzmepenue hoKycHOTO
PacCcTOSIHUS PACCEUBAIOIINX
JH3"

140

Pu3NYeCKUil NPAKTUKYM 110
teMe "HaOmronenue
mudpakuun, HHTepepeHInu
Y noJispu3anuu csera"

141

®U3NYECKUH TPAKTUKYM I10
teme "OnpeneneHue UMIyabca
Y DHEPTUU PEITUBUCTCKUX
gacTu1l (o pororpadusim
TPEKOB 3apsHKEHHBIX YacTHUIL B
MarHuTHOM moJe)"

142

DuU3nYeCKU IPAKTUKYM I10
Teme "M3mepenre nocTosiHHOM
[1nanka Ha OCHOBE
uccaenoanus porodddexra”
nmu "HccnenoBanue
3aBHCHMOCTH CHJIBI TOKA 4epe3
CBETOJIMOJ OT HaIpsHKeHns"




143

Pu3NYECKU NPAKTUKYM 110
teme "HccnenoBanue cnekrpa
pa3peKeHHOTO aTOMapHOI0
BOJIOPO/JIa U U3MEPEHUE
nocrosinHoM Punbepra"

144

@u3NYECKU NPAKTUKYM 110
teme "UccnenoBanue
pagroakTUBHOTO (PoHA C
WCIIOJIb30BaHUEM JI03UMeTpa"
niu "M3ydeHne norIoneHus
OeTa-4yacTuIl ATFOMUHIEM"

145

Pu3NYECKUil NPAKTUKYM 110
Teme "HabmroneHns 38€30HOTO
Heba HEBOOPY)KEHHBIM TJ1a30M
C HCIOJIL30BaHUEM
KOMIBIOTEPHBIX MTPUIIOKEHUI
JUTS OTIPEJICTICHUS TIOJIOKCHUS
HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CeBepHOTO
MoJylmapus 1 sipkue 3BE3/b1"
nnu "HaOaroneHus B TeNecKoll
JlyHbl, IIaHET, TYMaHHOCTEH U
3BE3IHBIX CKOIJIEHUN"

146

O06006111EHNE U
cucreMaTu3anus 3HaHuu. Poib
(U3HUKY ¥ aCTPOHOMUH B




SKOHOMMYECKOH,
TEXHOJIOTHYECKOM,
COITMATBLHOM U THYECKOM
cdepax IesaTenbHOCTH
yeJioBeKa

147

O06o0menne n
cucreMarusanus 3HaHuil. Poib
1 MECTO (PU3UKH U
ACTPOHOMHH B COBPEMEHHOM
Hay4YHOU KapTHHE MHpa

148

O6o0menue u
cucTemMaTu3anus 3HaHui. Posb
(dbu3HIecKoit TeOpUH B
hopmupoBaHUHT
MpEeACTABICHUHN 0 PU3nIeCKOn
KapTHUHE MHpa, MECTO
(buznuecKoil KapTUHBI MUpPA B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX
MIpPeJICTaBICHUI O IPUPOJIE

149

O06006111EHNE U
cUcTeEMAaTH3alus 3HaHUH 110
TeMe "Kunematuka"

150

O06006111EHNE U
cHCTEMAaTU3aIs 3HaHUH 110
TeMe "Kunemaruka"

151

O06006111EHNE U




cucTeMaTu3anys 3HaHuH 110
teme "Jlunamuka"

152

O06o0061IeHNE U
cHCTEeMaTH3aIus 3HaHUH 110
teme "Cratuka TBEpAOTro
Tena"

153

O06o00mmenue u
cHCTeMaTH3amus 3HaHuH 110
TeMe "3aKOHBI COXpPaHEHHUS B
MexaHuke"

154

O6o0menue u
CHUCTEeMaTH3als 3HaHUI 110
teme "OCHOBBI MOJIEKYJISIPHO-
KUHETUYECKOM Teopun"

155

O06o01menue u
cHCTeMaTH3amys 3HaHu| 110
teme "TepmoanHaMuka.
TenoBrle MalIMHBL"

156

O6o00menue u
cUCTeMaTH3alusl 3HAaHHUH 110
Teme "ArperatHbie COCTOSHUS
BemecTBa. PazoBbie
nepexonl"

157

O06o06muienne u
cucTeMaTH3alys 3HaHUH 1o
TeMe "DIIeKTpudeckoe mnosie"”




158

O06o061IeHNE 1
cHCTEeMAaTH3aIns 3HaHUH 110
TeMe "IlocTosTHHBIH
ANIEKTPUYECKHM TOK"

159

Oo6o06menne n
CHUCTEeMaTH3alrs 3HAHUI 110
teMe "Toku B pa3nuuHbIX
cpenax"

160

O0600mIeHne 1
cUCTeEMAaTHU3alus 3HaHUH 110
Teme "MarauTtHoe moJe"

161

PesepBubIit ypok. O600meHne
U CUCTeMaTu3alus 3HaHUH 110
Teme "DIeKTpoMarHuTHas
UHAYKIUA"

162

PesepBubIil ypok. O600meHne
M CUCTEMAaTH3alis 3HAHUH 110
TeMe "MexaHnuecKkue
Konebanus"

163

PesepBHbIil ypok. O6001meHne
U cUCTeMaTu3alus 3HaHUH 110
Teme "DJIEKTPOMArHUTHbIE
Kojebanus"

164

PesepBHriit ypok. O600IeHHE
U CUCTEMATH3AalMs 3HAHUN 110
TeMe "MexaHnyecKue 1




AJIEKTPOMarHUTHbIEC BOJTHBI"

165

Pesepubriit ypok. O600mieHNe
Y CUCTeMAaTH3aIHsl 3HAHHH 110
teme "Onrtuka"

166

PesepBubIit ypok. O600meHne
U cucreMarui3anus 3HAHWH 110
teme "OcnoBbl CTO"

167

PesepBubIit ypok. O600meHne
U CUCTeMaTu3alus 3HaHUM 1o
teme "KopnyckynspHo-
BOJIHOBOM 1yanusm"

168

PesepBubrIit ypok. O600meHne
U CUCTeMaTu3alusl 3HaHHUH 1o
teme "®dusuka aroma"

169

Peseprubriit ypok. O6001eHNE
M CUCTEMAaTH3alis 3HAHUH 110
Teme "du3nka aTOMHOrO siapa
Y 3JIEMEHTapHBIX YacTuIl"

170

PesepBHbIil ypok. O6001meHne
U CUCTeMaTu3alus 3HaHUH 110
TeMe "DIeMEeHThI
actpodu3uxu"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

170
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