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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ ydétoMm (enepaibHON pabodeil mporpaMmbl BocnuTanus W Konmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIIEIOBATENBHOCTh U3YUYECHHSI TEM U PAa3/EJIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHUTaHUS U PA3BUTHUA OOYHAIOIIMXCS CpeACTBaMHU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HWHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIIbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHS 00pa3oBaHUs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B nporpamme 1o ¢usnke OmNpenenstoTcs IUTAaHUPYEMBIE PE3YJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeJMETHBIM ¥ TPEAMETHBIM pe3yJibTaTaM OOYYaroNIuXcsl, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJIE TIPEAMETHBIE PE3YJIbTATHI 110 T0JIaM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYMAas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPU BBIITOJIHEHUH UMM Y4€OHBIX HCCIIEIOBaHUN.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX PA3AesoB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BELIECTBE U
noJie.

Hoea zymanumapusayuu. BEE peannsanus NPeaIosaracT HCHOJIb30BAHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpaesiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpPOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSIHHO JIeHCTBYyIOIIero Qaxkropa ydeOHoro mpouecca. g yrmyOnaéHHOTro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEBHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTHKyma. B mepBoMm ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3ydeHus paszaena (temsl). Ilpu sTom monx paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Brioop
TEMATUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM 11 pacy€THBIX 3a7a4 MPUOPUTETOM SBIISIIOTCS 3aJa4Hl C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, TaKk U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3nienioB. /(s kayecTBEHHBIX 3ajlay
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 000pyAOBaHWE I BBIMOJHEHHUS YKa3aHHBIX B IporpaMMme IO
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCIICHHBIX B TMporpamMme Mo (U3UKE KIIOUYEBBIX JIEMOHCTpAIMN s
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcssi B BHJIE TEMAaTHUYECKHUX KOMILJIEKTOB M OOECIEeUUBAETCA B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HIU(PPOBBIX TaOOPATOPUIA.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHUE WHTEpPECa € CTPEMJICHUS OOYYarOMMXCs K HaydHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJie MO3HaHUs U (HOpPMHpPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIIOJIB30BAHUEM (U3UUECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npoecCHOHANbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHUI0 B 9TOM HaIlPaBJICHHH.

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoI1iecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHUsI:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSX,  BKJIIOYAas  MEXaHUKY,  MOJEKYJSpHY0  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
bu3nYecKUX SBICHUNW B MPUPOAE M ISl NMPUHATHUS TPAKTHUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB pEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/1ay, MOAPA3YMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3UYECKUX OCHOB U TPUHIIMIIOB JEHCTBUS TEXHUUYECKHUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs TOCTOBEPHOCTH MOJYUYEHHOTO PEe3yJbTaTa;

CO3/IaHUE YCJIOBHUM I PAa3BUTUA YMEHUU INPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOM.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Duszuka» Ha ypOBHE CpEAHEro OOUIETo
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHBIN ypoBEeHb) Ha YPOBHE CPETHETO OOIEro
obpazoBanus orBoautcs 340 gacoB: B 10 kinacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
IPOBEJCHUS J1a0OpaTOPHBIX pPabOT M OIBITOB € YYETOM HMHAMBHIYaTbHBIX
0COOEHHOCTEM 00y4Jaronuxcs.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHocT  u3MepeHuit  (u3myeckux  BenuuuMH  (abconroTHas U
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusndeckas
TEOPUSL.

Pons m mecto ¢u3uku B (GOpMHPOBAHUHA COBPEMEHHON HAy4YHOM KapTHUHBI
MHUpA, B MPAKTUYECKON JIEATCIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

M3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBOM naboparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a71a4 MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHnii U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIIEHHOTO TOJ YTJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m vactora oOpareHus.
[leHTpocTpeMuUTENbHOE (HOPMAJIBHOE), KACaTEIbHOE (TAHTCHLUAIBHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JIBUKCHHE CHApSJIOB, LIETIHbIC, IIecTepéHYaTsle W peMEHHBIE MepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mogenb cucteMbl OTCYETA, WIUTIOCTpAIsl KUHEMATHUYECKUX XapaKTEPUCTHK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME TyTeW, TPAEeKTOPUM, CKOPOCTEH NBMKEHHUS OJHOTO U TOTO Ke
TeJa B pa3HbIX CUCTEMAaxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONPEENICHUsI MTHOBEHHOU
CKOPOCTH.

W3mepenune yckopeHusi mpu MpsSIMOJIMHEHHOM PaBHOYCKOPEHHOM IBH)KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JIBIKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuenne nBUXKEHUS Tejla, OpPOIIEHHOrO0 TrOpu30HTalbHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPLMOHATBHON 3aBUCMMOCTH MEXKIY JalbHOCTBIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoja oOpalieHus: KOHMYECKOTr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuepumansHbeie cuctemsl orcyéra. [lpuHnmn
OoTHOcuTeNbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TSTOTEHUS. OKBHBAJICHTHOCTh TIPAaBUTALMOHHON U
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpoThl. JIBH)KEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec tema, aBmxymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
YKAJKOCTH WK rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKCHUS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHne JByX LHIMHAPOB WM IIAPOB PA3HOM MacChl C OJIWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUU.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXHHE H
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

V3ydeHne MBHKEHUS CUCTEMBI TEJ, CBI3aHHBIX HUTBIO, TIEPEKUHYTOW depe3
JErKuit OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucumMocTu Fr,(N).

HccnenoBanue IBHKEHHsI OpycKa IO HAKIOHHOM IUVIOCKOCTH € NEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCUTEIBHO OCH BpamieHus. [lmewo cuibl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KpaH, peléTyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

Y ciioBUsI paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccenenoBanye yciloBUM pPaBHOBECUS TBEPAOIO Teld, HMEIOLIErO0 OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHbIX TOYEK. L{eHTp macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca MarepuanbHOM TOukM. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuunanbHast sHEprUs ynpyro jaepopmupoBaHHON TpykuHbl. [loTeHIanbHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbs KocMUYecKasi CKOPOCTb.

Cesi3p pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHUYEeCKOU
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHS] MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMICAIbHOM JKUIKOCTU Kak CJIEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOLIECCHI: IBUKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mNpeBpalicHUs] KUHETUYECKONM M NOTCHIMAIBHOM 3HEPruil INpu
JEWCTBUY HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTHM MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTH
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIUAILHON HEPTUH MPY>KUHBI ¢ PabOTOM CHUJIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBMKEeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOWMCTB BEIIECTBA HAa OCHOBE AITHUX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AoOcomoTHas
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
NOCTYINATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJUHAMUYECKON CHUCTEMBI CO CpEAHEH
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO ABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

HccnenoBanne Tmporecca YCTAHOBJIEHUSI TEIUIOBOTO PABHOBECUSI TIPH
TEII000MEHEe MEXKy Topsiuei U XOJIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIs
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMBbl KaK CPEIHUE 3HAYEHUS BEIMYHUH, OMMCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. Camomnpou3BOibHAsA — pellakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMHIL:
ypaBHeHHEe MenpaeneeBa—KianeiipoHa u BbIpaXX€HUE IS BHYTPEHHEH SHEPTHH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuke. Beruucienue padboThl 1o rpapuky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHUYECKONM  cuUcTeMbl 0e3  coBepuieHus paboTel.  KoHBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TemnoéMkocTh Tena. YAenbHass W MOJISIpHAs
TEIUTOEMKOCTH BelIeCTBA. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
tormBa. Pacuér konuuecTBa TEIUIOTHI Npu  Temiomnepenadye. I[lonstue 00
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIUIOTBI W paboTa Kak Mepbl U3MEHEHHS  BHYTPEHHEH  OSHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJAMHAMHMKHA JUII  HEPABHOBECHBIX  IIPOLECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3CIbHBIM W KapOIOpAaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AlUsi «TEIUIOBBIX» OTXOJIOB C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHUE YAETbHBIX TEINIOEMKOCTEMN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHAeHcamus. lcmapeHune W KWreHwe. Y eiabHas
TEIJI0Ta Mapoo0pa3oBaHU.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOJTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTD.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W Kpuctam3anus. YJelbHas TEIUIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEpTUH B (Pa30BbIX MEPEXOJIAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHbBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipabie sBiaeHusI.

Mopaean HEeHBIOTOHOBCKOHM JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

W3mepenne aOCOMIOTHOW BIAKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  JepopmManuyd pe3MHOBOro oOpasua oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsil. 3aKOH COXPAHEHUS BJIECKTPUUYECKOTO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUIECKOTO MOJsA. OTHOPOIHOE ANEKTPUUYECKOE TOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIIOB ISl AJIEKTPOCTATUYECKOrO TMojds (KaKk OJHOPOAHOTO, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OecKOHEYHOM TUIOCKOCTU. KapTuHbl JUMHUN HaNpsHKEHHOCTH HJTUX TOJEH |
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DneKTpoEMKOCTh KOHJEHCATOPa. DIIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: JJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTUH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT ILIOMIAau
IUIACTUH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COSUHEHUH KOHIECHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBust CylnieCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hanpsikenue U u D1C é.

3akod OMa i1 ydacTka 1eIu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJW ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBn€HHbIX 3ekTpudeckux 1eneil. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM  (3aMKHYTOM) D2JIGKTPUYECKOW Ienmu. MOIIHOCTh HMCTOYHHKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA OT HANpsDKEHHs JJIA PEe3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXIY IMOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejeina u3MepeHusi ammnepMerpa (BoJIbTMETpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu IJ{C raabBaHUYECKOTO JIEMEHTA OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCUMOCTH TMOJIE3HONM MOUTHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass U pUMeECHas IPOBOJAMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onextponn3. 3akoHbl Dapanes I dIEKTPOoIIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznuynpie TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpyOKa, IOJYINPOBOJHUKOBBIE NPUOOPHI: JHOA,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHBbI eKTposnsza Papazes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTM  COIPOTHUBIIEHUSA — TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U 1U(QPOBBIX U3MEPUTETBHBIX NPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYMH, NPOBEpKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTHYECKUX  paslenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, TeOTpaPUH U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumoresa, (u3MvecKas BeIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IIUPPOBasi 1ad0paTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTophl 1 X MPOEKIKU Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHHUE U KAIUJUIIPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, KUAKUE KPUCTAIIIbI, SJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghusa: BnaxxHOCTh BO3/yXa, BETPhl, 6apoOMeETp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yU4€T CyXOro M OKUAKOTO TPEHHUS B TEXHUKE, CTATUYECKUE KOHCTPYKLIHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUN
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe no.e.

B3auMonencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nose B Bemectse. DeppoOMarHeTUKH, napa- U TMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKUC IIPOHCCCHI: IPHUMCHCHUC

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptiHa  7uHMA  WMHOYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIIMH TOJI IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHMS yYKa 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeMCTBUSI IOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyu.

SIBneHue DNEKTPOMArHUTHOW MWHAYKIMU. [IOTOK BekTOpa MAarHUTHOU
uHaykiuu. OJIC wuHAyKIMU. 3akoH dJIEKTpOMarHUTHOW uHAYKuuu Dapanes.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. KaTylika HMHAIYKTUBHOCTM B LE€MM TOCTOSHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM IOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumMoctd J/]C caMOMHAYKIUMU OT CKOPOCTU MU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJien 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna U ¢asza kojebanuil. CBsI3b aMIUIUTYIbI KOJEOAHUN HMCXOMHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux Kojaebanusx. BeiHy)eHHbIe KoneOanus. Pe3onaHc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHI PE30HAHCHOW KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuce K0uedaTeaTbHOTO ABUKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne kojebaHWW Trpy3a Ha MacCHBHOM TPYXXKHUHE C IEIbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HUTSHOTO W MPYXUHHOTO
MasTHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXAOIINUX KOJIEOAHMIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHCATopa ¢ aMIUIUTYI0M CHITBI TOKA B KOJIEOATEIBEHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJE0ATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHWS NpU PA3IUYHON (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHHUYecKue yCTpONCTBA M TEXHOJIOTMUECKHE MPOLECCHI: ANEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMIUX IEKTPOMArHUTHBIX KOJICOAHUIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHAEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOp, KaTYIIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCeHHE, MpeloMJeHHe, MHTephEpeHUUs H
T paKIms.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBHSI U3ITyYEHHUSI DJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KEHHUE,
pesIoMJICHUE, MOJSIpU3aIs, TudpaKiys, HHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ucnepcust cBera. ClOXHBIM cocTaB O€noro cBera.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUSL TOHKOM CcQepuyecKo JMH3BI OT €€ IF€OMETPUH U OTHOCHUTEIHHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHHHUMYMOB B HHTep(hEpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl kimaccmueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
INIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnroienue noJiIHoro BHyTPEHHETO OTpakeHus1. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenue naTepdepeHnm cpera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHUE NOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIIPSKEHUM.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHne n300pakeHusl B CUCTEME U3 IIOCKOTO 3€pKajia U JIMH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHue noyisipyu3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI cIeIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH.

I'panuubl  NPUMEHMMOCTM  KJIACCMYeCKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHia.
VcioBue npuIMHHOCTH. OTHOCHTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOSI.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPONIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTEHU 3apSKEHHBIX YACTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3JIydYeHHE (M3JIydeHHE aOCONIOTHO YEPHOTO Tena).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHCHHE
Onnmreiina aisa potorddexra. «Kpacnas rpanunay porosaddexra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKaJIM3alUUu JABWXKYyIIelcsa dactuubl. KopmycKynspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATUYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oartapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYNPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€Pe3 CBETOIUO] OT HAPSIHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl MO HKCCIENOBAHUIO CTpoeHUs aroMma. [lnmaHerapHas mojenb aroma
Pezepdopna.

[Toctynater bopa. M3ny4yenue u nornonierre (pOTOHOB MPHU MEPEX0ie aToMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [eiizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAKTUBHOTO pacnaja. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBOMCTBa MOHHU3UPYIOLIETO W3JIy4YCHUs. BiusHHE PagMOaKTHBHOCTH Ha JKUBBIC
opranu3mbl. EcrecTBeHHbIN QOH n3iydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B sifpe. SnepHbie cuiibl. JledexT macchr spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OKOJIOTMYECKHE aCHEKThl Pa3BUTHSA
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CTaHIapTHOW Monenu. TéMHas Marepusi U TEMHas
DHEPIUsl.

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, npAKMUKyMm.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHUEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BuTHs actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
actpoHomuu. [IpUMEHMMOCTH 3aKOHOB (UBUKHA IS OOBICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bupa 3Bé3aHoro Heba. Co3Be3gusi, spKkue 3BE3MBI, IUIAHETHI, UX BHINMOE
JIBUKEHHE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM IIOCIIEIOBATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — nama ['amaktuka. [lonoxenune n nBuwkenue CosiHIA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
TraJIaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue nabnwoenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3mMepenusi (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIbHBIC TIOTPEITHOCTH U3MEPEHUN (DU3NUSCKUX BEITMYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMHMCAaHHBIX B  TEMAaTHYECKHWX  pazienax «YUYCHUYECKHU  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYMY).

O06o0mariiee NOBTOPEHUE.



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOIUHAMUKA», « DIEKTpoauHaMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnka», « JIEMEHTbI aCTPOHOMHUH U aCTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  IMPOTHOCTHYECKON  (YHKIUI
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (Qu3NYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYULIECTBIISIETCSL C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
nO3HaHuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MvecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOPBI M HMX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpoOLE, KoJjieOaTelnbHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUIIMHE, ONTUYECKUE SIBJICHUS B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAININYECKAs! CTPYKTypa TBEPIABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
3NIeKTpoIBUTaTeNb SIKOOU, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONepeay, 3IEKTPOABUraTelb, paaap, paluoNpUEMHUIK, TEJIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOCKHHOHHBIﬁ aIrrapar, BOJIOKOHHAsA OIITHKA, COJITHCYHAaA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAsA OSHCPICTUKA MW ISKOJOIMYCCKHC aCIICKThI e€ pa3BUTHAL.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS YyuyeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JMYHOCTH, CHCTEMOW I[EHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCHUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSATEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJCUCTBOBaTH C  COLMUAJIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTapPHOW M BOJIOHTEPCKOU NESATENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CIOCOOHOCTH OLICHMBATHh CUTYAIMIO U MPUHHUMATh OCO3HAHHBIC PEILICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHUWE JMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMUMBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJE€ CBS3aHHBIM C (U3UKOM © TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh IKOJOTUYECKON KYJIBTYpbI, OCO3HAHHUE TJI0OAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEIBHOCTH HKOJOTUYECKON HAmpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3MKe.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKH OCYHIECTBISTh MPOEKTHYIO M HCCIEAOBATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIOITUXCS
MAaTEPHUAIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU U METOJaMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTHIO W TOTOBHOCTBHIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coAep>KaHUsl, TPUMEHEHHUIO PA3JIMYHBIX METOJ0B MTO3HAHUS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH IO TOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIC MPU CO3aHUU YYCOHBIX MPOEKTOB B 00IaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyallU3WPOBATH 3ajady,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBaTh IIOJIYYEHHBIE B XOJI€ pEIICHUS 3aJadd Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHECHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JlaBaTh OIICHKY HOBBIM CHUTYallMsIM, OIICHUBAThH MPHUOOPETEHHBIN OIIBIT;
yMEeTh TEPEHOCUTh 3HaHHSA TI0 (U3NKE B MPAKTHYECKYIO O00JacTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTMHAJIBHBIC IMOJIXO/bI U PEIICHHUS;
CTaBHUTh IPOOJIEMBI U 3aJ1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalln3, CHCTEMAaTU3allMI0 M MHTEPIPETalri0 MHPOPMALUHN Pa3IUUHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, pPecypcocOepekeHus, MPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3YyAIU3AIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHME Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh LEIHM COBMECTHOW JEATEIbHOCTH, OpPraHu30BBIBATH U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3yabTaT N0 pa3padOTAHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPYUECTBO W BOOOpakeHue,  ObITh
UHUIIATUBHBIM.

PeryasiTuBHbIC YyHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEHIEHUSI PACUETHBIX U KaU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHHUS MPaKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaI[MIM, BHOCUTb KOPPEKTUBBI B ACSATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPHUEMBI pediaeKCHH IJisl OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLUOHAIIbHBIN WUHTEIUIEKT, MIpEANoararonmii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
AMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHE JIEHCTBOBATH, UCXOS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHWMATh  AMOIIMOHAILHOEC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHHUH OOIICHWS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTH  BBICTPAWBATh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCS YMEHUM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (QU3NYECKON TEOPpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOLECCOB (SIBICHUI): WHEpLUUaIbHas cucTeMa OTCYETa, abCOIIOTHO
TBEpIOE TEJO, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
yrIpyroe u abCOMIOTHO HEYNPYToe CTOJIKHOBEHUS, MOJICINIU ra3a, KUIKOCTH
U TBEPAOro (KPUCTAIUIMYECKOI0) Teja, UACATbHBIN ra3, TOYEUHbIN 3apsi,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl W SIBJICHUSA,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTI'O TIATOTEHUS, 3aKOHBI COXPAHCHUSI UMITYJIbCA U MEXAHUYECKOMN
DHEPI'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
yCIIOBUSI PAaBHOBECHS TBEPJAOTO Tejia), MPU OTOM  HUCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: NMpeoOpa3zoBanuii ['anusnes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojoxkeHuss MKT wu 3akoHBI MoOJEKyIsipHOW GU3UKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHENM KHHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
ra’a ¢ KOHLEHTpPalUMWEe MOJIEKYJI W €ro TeMIEepaTypou, YypaBHEHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBHMS IpUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
ey YU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

ONHKCHIBaTh (PU3UUECKHE MPOLECCHl U SIBICHUS, HCMOJIb3YS] BETUYHHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CUja YHNPYrOCTH, CHJIa TPEHUS, MOIIHOCTb,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
SHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HIealbHOro Trasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpsHOrOo TENMIoBOro
JBUTATEIIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLMAI 3JIEKTPOCTATUYECKOIO MOJIH,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUIECKOTO OIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHE YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMXKeHHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHHU, JIeJaTh BBIBOABI 10 PE3YJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIJI0KEHHON TMIIOTE3bl: MNIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BI;

coOJII01aTh IpaBuiIa 0€30MacHOro TPyJa IMPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax yd4eOHOro OJKCIEpPHUMEHTa, IMpakTUKymMa U  ydeOHo-
MCCIIEOBATEIBbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(Gu3MYEeCKO MOJENIbI0: Ha OCHOBAHHMM aHAaJIM3a YCJIOBHUS OOOCHOBBIBAThH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOJIb30BAHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBaTh pe3yibTaTbl U KOPPEKTUPOBATH METOJbI PEIICHUS C
Y4€TOM IMOIYYEHHBIX PE3YyJIbTATOB;

pemarh KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

NPUBOAUTH TMPUMEPHl BKIAJa POCCUMCKUX M 3apyOekKHBIX YUEHBIX-
(U3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MHUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NEeSATETbHOCTH 4YEJOBEeKa, CBA3aHHOM C (PU3MYECKHMMHU NpOLEcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



OPUMEHATH pa3jMyHble CIOCOObI paboThl ¢ WHpOpMaIe PU3NIECKOTO
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJAPTHBIX CUTYallMsiX, aJ€KBATHO OIICHUBATH BKIJIAJ] KaXJOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpuIIs.

K xoniy oOyuenuss B Il knacce mnpenMeTHBbIE PE3yibTaThl Ha YriayOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHUMAaTh POJb (GU3UKK B  DKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIIMAJIBHON M 3TUYECKOM cdepax AesTEIHbHOCTA YeJIOBEKa, POJib U MECTO
(GbU3UKM B COBPEMEHHOW HaydyHOW KapTHHE MHUpA, POJIb ACTPOHOMUU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMUCATEIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uku, poib (puznyeckor Teopurd B (POPMHUPOBAHUU MPEACTABICHHUN O
(bu3nUecKoil KapTUHE MHUpa, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
pALly COBPEMEHHBIX €CTECTBEHHO-HAYYHbBIX MTPEACTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBUSL TPUMEHUMOCTH MoOjene (U3M4ecKkux Ten U
MPOLIECCOB  (SIBJICHUI): OJHOPOJHOE JJIEKTPUUYECKOE U OJHOPOJIHOE
MarHMTHOE TOJIsl, TApMOHUYECKHE KOJICOaHUs, MAaTEMAaTUUECKUN MasTHHK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJieOaTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJIeNIel aToMa, aTOMHOTO Si7jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyath yCioOBHUs (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTH (HU3UUECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYECHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJb3Ysd OCHOBHBIE TIOJOKEHHUSI U 3aKOHBI JJIEKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
U3MEHEHHUSI  CHJIBI  TOKa,  TMOCTYJaThl  CHEIUAJbHOM  TEOpHUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
dororddexra, mepBeld U BTOpoW mocTynatsl bopa, mpuHIUD
COOTHOLICHHsI HeompezaenéHHoctei ['elizenOepra, 3akOHBI COXPAaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
AHEPrusi MOKOS CBOOOJHOW YacTHUIbl, SHEPrusi M UMIYJIbC (POTOHA,
MacCOBO€ UHKCIIO U 3apsAll AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIEpCUs, TOJHOE BHYTPEHHEE OTPaKCHHUE,
dbotoanekTpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPaBJICHUE HMHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH MU300paKeHUE, CO3]aBaeMO€E IIIOCKUM 3€pPKajioM, TOHKOM JIMH30,
Y PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3NAX, B 3BE3AHBIX CUCTEMAX, B MEKIAIAKTUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCHUpOBaTh pe3yibTaThl MOJYYEHHOM  3aBUCUMOCTH



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JeNlaTb  BBIBOABI IO  PE3yJbTaTaMm
UCCJIEI0BAHNUS;

IPOBOJANTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ| M3MEPEHUs, OLICHUBATh AOCONIIOTHBIE U
OTHOCHUTENbHBIE MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METObI IOTYyYEHUS! HAYIHBIX ACTPOHOMHUYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOTO Tpyla Py MPOBEICHUH HCCIeT0BaHUN
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTETBHBIX YCTPONCTB U 1a00paTOPHOro 000pyAOBaHMUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA 3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAHMH MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUYETOM IMOIYYEHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
Pa3HbIX pa3lesoB Kypca (PU3MKH, a TAKKE MHTErpalii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHUECKYIO
LIEMOYKY PACCyKJICHUI C ONIOPOIl HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHUS OCHOBHBIX
MPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOJUTH TNPUMEPHl BKIAJa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M NMPOU3BOICTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpOLiecCaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUM, a TAKXKE Pa3yMHOM HCHOJIb30BAaHUU JOCTHXKEHHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH i1 TIOMCKa, TMepepabOTKH U TPEAbSIBICHUS Y4EOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCS 3HAHWW, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHEHHEM pPa3UYHBIX COIUAIBHBIX pPOJIeH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyaymield npodeccnoHalbHON JesTeIbHOCTH 1O
CIEHHUAIBHOCTAM (U3UKO-TEXHUYECKOTO poQus.
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>1 Dusireckitit MpakTAiyM 16 16 https://m.edso00.ru/f16b68d7
Hroro no pazneny 16
bu6anoreka LIOK
Pe3epBHOE Bpems 10 https://m.edso00.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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11 KJIACC

Kosun4vecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/ieioB U TeM (undgposBbie)
Ne /i Kontpoabnbie | IpakTuueckue
MPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypcesbl
Paznea 1. 3JIEKTPOJANHAMUKA
bubnuorexa [JOK
11 MarunuTHoe 1oje 14 https://m.edsoo.ru/39859f
1
bubnuorexa [JOK
1.2 DNeKTpOMarHuTHAsE UHIYKIHS 13 1 https://m.edsoo.ru/39859f
1
Wroro no pazneny 27
Pa3nen 2. KOJIEBAHUWSA U BOJIHbBI
bu6nuoreka [IOK
2.1 Mexanndeckre KoeOaHus 10 https://m.edso0.ru/39859f
1
bu6nuorexa [IOK
2.2 DneKTpOMarHuTHbIE KoJieOaHus 15 https://m.edso00.ru/39859f
1
MexaHuueckre U JIeKTPOMarHuTHEIE bubmorexa HOK
2.3 P 10 1 https://m.edso00.ru/39859f
BOJTHBI 1
but6mmorekxa [IOK
24 OnTuka 25 1 https://m.edso0.ru/39859f

1
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Htoro mo pazneny 60
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUM OTHOCUTEJBHOCTH
but6mmoreka [IOK
3.1 Ocnosbl CTO ) 1 https://m.edso0.ru/39859f
1
Hroro no pasneny 5
Pa3znen 4. KBAHTOBASI ®U3UKA
bubnuorexa [JOK
41 KopnyckynspHo-BOIHOBOM Ayain3m 15 https://m.edso0o.ru/39859f
1
bubnuorexa [JOK
4.2 duznka aToma 5 https://m.edsoo.ru/39859f
1
®du3nKa aTOMHOTO Spa U dJIEMEHTAPHBIX bubmorexa OK
4.3 o P 5 https://m.edso0o.ru/39859f
YaCTHI] 1
Hroro o pasneny 25
Pa3znea 5. 9JJIEMEHTbBI ACTPOHOMUWU U ACTPO®PU3UKHN
bubnunorexa LIOK
51 DNIeMEHTHI aCTPOHOMHU U aCTPODU3UKH 12 https://m.edso00.ru/39859f
1
Hroro no paszneny 12
Pazznen 6. PUBHUYECKHUM TPAKTUKYM
bubnunoreka LIOK
6.1 Ouznyeckuil NpakTUKyM 16 16 https://m.eds00.ru/39859f
1



https://m.edsoo.ru/39859ef1
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https://m.edsoo.ru/39859ef1
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Htoro mo pazneny 16
Pa3znen 7. OBOBHIAIOIIEE IOBTOPEHUE
CucreMmaruzanys 1 00001enme
IIPEIMETHOTO COIEPIKAHUS U OIbITA Bubmorexa HOK
7.1 P p . 15 https://m.edso0.ru/39859¢f
NESATEIILHOCTH, TPHOOPETEHHOTO MPH 1
n3yueHnu Kypca ¢usuku 10 — 11 kmaccon B
Htoro no pazneny 15
bubmnoreka IIOK
PezepBHOE BpeMms 10 https://m.edsoo.ru/39859f
1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Konrpoasbnbie | IlpakTuyeckn
n/n Bcero u3ydyeHnus | oOpa3oBaTesibHbIE
padoThI e padoThbl
pecypcsl
1 ®duszuka — pyHaaMeHTaIbHas HayKa O 1 bubnuorexa [IOK
pupoe https://m.edsoo.ru/1beef346
5 Hayunslii MeTO MO3HAHUS U METObI 1 bubnuorexa [IOK
WCCIICIOBaHUS (PU3NICCKUX SBIICHUN https://m.edsoo.ru/3a7fde29
DKCIEpUMEHT U TEOpHs B IIpoIecce
3 HOSHaEI)I/IH IIPUPOIBI pHa6JH:LLeHI/Ie u 1 Bubmorexa ITOK
PHPOIRL. https://m.edsoo.ru/34c49931
HKCHEPUMEHT B (PU3UKE
4 Crnioco0b1 u3MepeHus (PU3NIECKUX 1 bubnnorexka [JOK
BEJINYNH https://m.edso0.ru/ca2def03
AOCOII0THAs M OTHOCUTENIbHAS
5 MOTPELIHOCTH U3MEpeHuil pusnueckux 1 bubnuorexa LIOK
p p https://m.edsoo.ru/7f18fda3
BEJIMYMH
MopenupoBanue B pusuke. Ponb u
6 MecTO (pU3UKU B GOPMUPOBAHUU 1 bubnnorexka [JOK
COBPEMEHHOW HaAYyYHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbded1
B [IPAKTUYECKON AESITEIbHOCTH JTIOAEH
Mexannueckoe aBmkeHne. Cucrema
7 otcueta. OTHOCUTEIBHOCTD 1 bu6mmorexa [IOK
MEeXaHU4YeCcKoro asuxeHus. [Ipsmas u https://m.edso0.ru/e9a52f02
oOparHas 3a/1a4i MEXaHUKU
8 Pannyc-BekTop MaTepralbHON TOYKH, 1 bubnuorexa [JOK



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
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€Tro IIPOCKIHUH Ha OCH KOOPpAMUHAT.

Tpaekropus. [lepemenienne. CKOpoCTb.

Hx IMPpOCKIHNU HAa OCHU KOOpAHWHAT

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

PaBHOMEpHOE NIPSIMOJIMHEWHOE
nBikenue. I'paguueckoe onucanue

bubmuorexa [JOK

9
PaBHOMEPHOTO MPAMOJIMHEHHOTO https://m.edso0.ru/89ba7190
JIBUKCHHUS

10 CnoxeHue nepeMeIeHuii U CKOpOCTEH. bubnuorexa [JOK
Permrenue 3amau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE 1BHKEHHE.

11 MrHaoBeHHas CKOPOCTb. Y CKOPEHHE. bubnnorexa [HJOK
[IpsamosinHENHOE IBUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHHEM
I'paduueckoe onucanue

12 MPSIMOJIUHEHHOTO JIBUKCHHUS C bubmorexa HOK

p https://m.edso0.ru/b7560bbf
MTOCTOSIHHBIM YCKOPEHUEM
CBoOoaHoe majenue. Y CKopeHue

13 CBOOOJTHOTO TIaJICHUS. 3aBUCUMOCTh bubnuoteka [JOK
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edso00.ru/f738109c
BPEMEHH U UX TpaduKu

14 JIBrokeHue Tena, OpOIIeHHOTO MO/ bubnmnoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe numxenue. [IBmkeHue
10 OKPY>KHOCTH. YTJIOBasi U JIMHEWHAs

15 ckopoctb. [leprnoa u yactora bubmmorexa [JOK

p - epuoa ’ https://m.edso0.ru/33196fbe
[lenTpOoCTpeMHUTETEHOE U TIOJTHOE
yCKOpEeHHue
16 KontponbHas pabora mo teme bubnuorexa [JOK
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"Kunemartnka"

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

IIepBb1if 3axk0H HbroTOHA.
NHepuuanbHble CUCTEMBI OTCUETA.

bubmuorexa [JOK

17
[Tpuniun otHocuTenbHOCTH [ anumes. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHbie CUCTEMBI OTCUETA
. bubmuorexa [JOK
Cuita. PaBHOJEHCTBYIOIIAs CUJIa.
18 . https://m.edsoo.ru/141d383
Bropoii 3akon Hetotona. Macca 7
19 B3aunmoneiicteue ten. Tperuii 3aKkoH bubnnoreka [JOK
Herorona https://m.edso0.ru/57dba505
[IpuHiun cynepno3unuu cui. Pemenue
20 3ap aqLiIa i }I]/IHMSHCHI/IE 3aKOHOB bubmmorexa [JOK
8 P https://m.edsoo.ru/bdf997fb
Hprorona
3aKOH BCEMUPHOTO TATOTEHHUS.
21 DOKBUBAJIIEHTHOCTh I'PABUTAIIMOHHON U bubmmorexa [JOK
. p 1 https://m.edsoo.ru/9aba2b0a
WHEPTHOUW MacChl
99 Cuiia TSKeCTu U yCKOpEHUe bubnuoteka [JOK
CBOOOHOTO MaJeHUs https://m.edso0.ru/22757f26
JIBr>keHre HeOECHBIX Te U UX
93 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubnnorexka [JOK
KOCMHUYeCKasi CKOPOCTbh. 3aKOHbI https://m.edsoo.ru/11abfa0a
Kennepa
bu6mmorexa [IOK
24 . I'yka. B
Cuna ynpyrocth. 3ako I'yka. Bec Teia https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u Buas! cun bubnnorexka [JOK
25 TpeHus. [[BUkKEHNE B )KUAKOCTH U Ta3e C https://m.edsoo.ru/1fa86499
Y4ETOM CHUJIBbI COIIPOTUBIICHHUS CPEbI https://m.eds00.ru/2ch29676
26 JHasnenue. 'uapocraruueckoe bubnmoreka [JOK



https://m.edsoo.ru/1242f32e
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napienune. Cuiia Apxumena

https://m.edsoo.ru/a28aa7ad

AOGCOIIOTHO TBEPJOE TEIIO. bubnnoreka [HOK
27 [ToctynarenbHoe U BpallaTeabHOE bubmuorexa [IOK
IBUKEHHUE TBEPAOTO TeNa https://m.edsoo.ru/2b95d57¢e
bubmuorexa [JOK
MOMEHT CuJIbl OTHOCUTEIBEHO OCH
28 https://m.eds00.ru/653d345
Bpaienus. [lneyuo cumsl 9
CrnosxeHue cuil, MPUIOKEHHBIX K
29 TBepaoMy Teny. LleHTp TskxecTu Tena. bubnuorexa [IOK
YcnoBus paBHOBECUS TBEPAOTO TeEA. https://m.edsoo.ru/9aa79a7d
Bunael paBHOBecHs
bu6mmoreka [IOK
30 Pemenwue 3amau
a https://m.edsoo.ru/dclcaacQ
31 KonTponbnas pabora no teme bubnnorexka [JOK
"unamuka. CtaTuka TBEpAO0ro Tena” https://m.edsoo.ru/9f5a574c
NMnynbsc MmaTepuabHOM TOYKH,
bu6nmoreka [JOK
CUCTEMBbI MaTepUaNIbHBIX TOUYeK. LleHTp
32 https://m.edsoo.ru/4bb8294
Macc CHCTEMbI MaTEPHAIBHBIX TOUEK. b
Teopema o0 IBM>XKEHUH IIEHTPA Macc B
Nmrirynbe critbl ¥ MI3BMEHEHUE UMITYJTbCa
33 Tesa. 3aKOH COXpaHCHHS HMITYJIbCa bubmmorexa [JOK
' P IR, https://m.edsoo.ru/13f0a221
PeaxkTnBHOE ABMKEHIE
MoMeHT uMITysIbca MaTe€pUAIbLHON
34 touku. [IpencraBienne o coxpaHeHUH bu6mmoreka [JOK
MOMEHTA UMITYJIbCA B [IEHTPAIbHbIX https://m.eds00.ru/d6532eb9
TTOJISIX
bubnmoreka [JOK
35 Pemenue 3amau 1

https://m.edsoo.ru/f7706d63
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PaGora cuibl Ha MajJOM U HA KOHEYHOM
nepemeneHuu. ['padpuueckoe

bubmuorexa [JOK

36
IpeicTaBjIeHre paboThl CUIIBI. https://m.eds00.ru/913974c7
MonHOCTh CHIIBLI
Kunernueckas sneprus. Teopema 06
37 H3MEHEHUU KUHETHYECKOM YHEPTUHU bubmorexa [IOK
. p https://m.edsoo.ru/9a5e2e74
MaTepuaTbHOW TOYKH
IloTeHnManbHbBIC U HEIOTCHIINAIBHBIC
38 cuibl. [lorennuanbHas saeprus. Bropas bubmorexa [JOK
) prHd. p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tperbst KocMuYecKas cKopocTh. CBs3b
paboThI HEMOTCHIIUATBHBIX CHJI C
39 W3MEHEHUEM MEXaHUYCCKOM SHEPIrUH bubmorexa [JOK
p https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUn
Vupyrue u He W€ CTOJIKHOBEHUS.
40 v gzll;eHHe Beyzp};irnn I UaeaabHOMI bubmmorexa [TOK
P pPHY https://m.edsoo.ru/f30f43b6
KHUIKOCTH
a1 KonTponbHas padota no teme "3aKOHBI bubnnorexka [JOK
COXpaHEHHs B MEXaHHKE" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacrasieHUil O IPUPOIE
P bap bubmuorexa [JOK
42 TerioTel. OcHoBHEIE ooxkeHUss MKT.
https://m.edsoo.ru/b0a4445f
Huddy3us. bpoyHoBckoe ABMKEHNE
CrtpoeHnne ra3000pa3HbIX, KUJIKUX U
43 TBEPJBIX TeJI. XapaKkTep ABKEHUS U bubmotexa [IOK
P oL AApaKtep https://m.edsoo.ru/c44d02e2
B3aMMO/ICHCTBHS YaCTHI] BEIESCTBA
44 Macca u pazmepsl MOJIEKYJI (ATOMOB). bu6muoreka [IOK

KomnuectBo Bemectna. [locTosnnas

https://m.edsoo.ru/c5b72ab7
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ABorazipo

Temneparypa. TernoBoe paBHOBECHE.

bubmuorexa [JOK

45 https://m.eds00.ru/0070d49
IlIxana Ienbcus 3
bubmuorexa [JOK
46 Penterrte sazat https://m.edsoo.ru/1531aba5
bu6mmoreka [IOK
47 14 iras. I’
ACIHBIN Ta3. & a3OBBIC SAKOHET https://m.edsoo.ru/1deb2367
48 VYpaBuenue MenneneeBa-Kianeiipona. bubnuorexa [JOK
Pemenue 3agau https://m.eds00.ru/8d12c328
49 AOcoitoTHas Temmeparypa. 3akoH bubnuorexa [JOK
JampTona https://m.edsoo.ru/14e02d1f
N3omporeccsl B uaeansHOM rase ¢ bubmorexa HOK
50 P https://m.eds00.ru/68878d5
MOCTOSIHHBIM KOJTMYE€CTBOM BEIlIECTBA 1
I'pacdnueckoe npencraBieHne bubnuoreka [IOK
51 M30IPOIIECCOB: U30TEPMa, U30X0Pa, https://m.edso00.ru/1344327
nzobapa b
bu6nmoreka [JOK
52 O MKT
CHOBHOE ypasHerue https://m.edso0.ru/c8094721
bu6mmorexa [IOK
53 P
CHICHAC sa%ad https://m.eds00.ru/10265a05
CBs3b a0CONIOTHO TeMIepaTypbl
TEPMOJUHAMHYECKON CHCTEMBI CO
54 CpeIHEN KNHETUYECKOH 3HEepruen https://m.edsoo.ru/c38af875
MOCTYHATENFHOTO TETJIOBOTO JBUKCHHUS
e€ JacTuIl
55 O06o01IeHre U cucTeMaTU3aIusl 3HaAHHIA bubmuorexa [JOK
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no teme "OcHoBel MKT"

https://m.edsoo.ru/09d12fd8

KonTpomnpHas padota o Teme "OCHOBBI

bu6mmoreka [IOK

56
MKT" https://m.edsoo.ru/13adad59
Tepmonnnamuyeckasi cucrema. 3ajilaHue
BHEIIHUX ycsoBui uist T/ cucreMsl.

57 Buemnve 1 BHyTpeHHUE ITapaMETPBI. bubnuoreka [IOK
[TapameTpsl T/] cuctemsl Kak cpeaHue https://m.edsoo.ru/5f8d38a3
3HAYEHMS BEJIMYUH, OMTUCHIBAIONIUX €€
Ha MUKPOCKOITUYECKOM YPOBHE
Hynesoe Hauano TepMOAMHAMUKH.

58 Camornpou3BojbHas penakcaius T]I bubmorexa [JOK

p p https://m.eds00.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mopens ueanbHOro ra3a B bubmuorexa [JOK

59 TEPMOJIMHAMHUKE. Y CIIOBUS https://m.eds00.ru/2935500
MIPUMEHHUMOCTH ATOU MOJEIIN 1

60 VYpasuenue MenneneeBa-Knamneiipona u bubnmnorexa [JOK
BBIPa)KEHME JIJI1 BHYTPEHHEN SHEPTUU https://m.edsoo.ru/bal178d0
Bripaxkenue a1 BHyTpEeHHEN SHEPTUU

61 0JIHOATOMHOTO HJIeaJIbHOTO Ta3a. bubmuorexa [JOK
KBazucrarnueckne u HECTaTUYECKUE https://m.edsoo.ru/acscacl5
MIPOLIECCHI
DnemeHTapHas paboTa B

bu6mmorexa [IOK
TepMoauHaMuKe. Beruucienue paboTsl

62 https://m.eds00.ru/741d573
o rpaduky nporecca Ha pV- g
IAarpamme -

Tennonepenaya kak cnocod U3MEHEHUs bubnnorexka [JOK
63 BHyTpeHHel 3neprun Tl cucremsl 6e3 https://m.edso00.ru/3d73456

COBEPIICHUSI pabOTHI

1
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KOHBGKHI/IH, TCIIOIIPOBOJHOCTD,

bubmuorexa [JOK

64
HA3ITyYECHHE https://m.edso0.ru/157b54cd
KonngectBo TemnoThl. TemnoéMKoCTh
65 Tena. Y ienbHas U MOJIsIpHast bubnmoreka [JOK
TEIUIOEMKOCTH BelllecTBa. Y AelIbHAA https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAHMS TOILJINBA
66 Pacuér konuyecTBa TEMIOTHI IPU bubnuorexa [JOK
TemIoneperayde https://m.edsoo.ru/ldb5ad4e
bu6mmoreka [IOK
[TonsaTre 06 anrabaTHOM Mpolecce.
67 . https://m.eds00.ru/d809882
[TepBbIit 3aKOH TEPMOAMHAMUKH 4
KonunuecTBo TemnoTs! u paboTa kKak
68 MEpHI U3MEHEHMS BHYTPEHHEN SHEPTUH bubmorexa [JOK
p yIp p https://m.edsoo.ru/b047alcd
T cuctemsl
Bropoii 3ak0H TepMOJIMHAMUKY AJIs
69 PaBHOBECHBIX U HEPABHOBECHBIX bubnuoreka [IOK
nporieccoB. HeobpatumocTts https://m.edsoo.ru/c6f4f464
MIPUPOJTHBIX MTPOIIECCOB
70 [TpyHIMIIBI NEHCTBHS TEIIOBBIX bubnuoreka [IOK
mammH. KITJ https://m.eds00.ru/2e945513
7 MaxkcumanbHoe 3HaueHue KITJI. Iuxn bu6mmorexa [IOK
Kapno https://m.edsoo.ru/fe3857b9
bu6mmorexa [IOK
72 P
CHICHAC sa%ad https://m.edsoo.ru/b3efal8b
DKOJOTUYECKHE aCTIEKThI
73 HCIIOIb30BaHUS TCIJIOBBIX JBUTATEIICH. bu6mmoreka [JOK

TernoBoe 3arpA3HEHUE OKPYKAOLIEH
cpenbl

https://m.edso0.ru/9867aaa7
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bu6mmoreka [IOK

74 Pemenne 3amau
A https://m.edsoo.ru/c8c70432
O060011IeHrEe ¥ cucTeMaTh3auus 3HaHUH
75 o teMme "Tepmoannamuka. TemnoBbie bubmnorexa [IOK
| pyoz ' https://m.edso0.ru/28d62b3f
MaIlHBI
76 KonTponbnas pabora no teme bubnmoreka [JOK
"Tepmonunamuka. TenaoBbie MalIuHbI" https://m.edsoo.ru/1b6e26c5
[TapooOpa3zoBaHue 1 KOHJCHCAIIHSL.
77 Ucnapenue u kunenue. Y geabHast bubmorexa [TOK
P e https://m.edso0.ru/6f8e6777
TEII0Ta MapooOpa3oBaHUs
HacwimenHbie ¥ HEHACHIIICHHBIC MTAPHI.
KauecTBenHast 3aBUCUMOCTD IIJIOTHOCTH
Y JaBJICHUS HACBIIICHHOTO I1apa OT
78 TEMIIEPATYPHI, UX HE3ABUCUMOCTH OT bubmorexa HOK
. PaTypEL, https://m.edsoo.ru/f5¢17d02
00BEMa HACKHIIIIEHHOTO Tapa.
3aBUCHUMOCTh TeMIepaTyphl KUTIEHUS OT
JABJIEHUS B JKUJIKOCTH
79 BrnaxaocTs Bo3ayxa. AGCOTIOTHAS U bubnmnorexa [JOK
OTHOCHTEJIbHAS BIAKHOCTh https://m.edsoo.ru/30ebbb79
bu6mmoreka [JOK
80 Pemenue 3amau
a https://m.edsoo.ru/18e95ff3
Tsépnoe teno. Kpucrammueckne u
81 amop(HbIe Tesna. AHU30TPONHS CBOWCTB bubmmorexa LIOK
p ' p https://m.eds00.ru/20a88a03
KpUCTAJIJIOB
[1naBneHre U KpUCTATUIA3AIIHSL.
bu6mmoreka [JOK
82 V aenpHas TEIIOTa MJIaBIECHUS.
https://m.edsoo.ru/6ee91e9f
Cybnumarus
83 Hedopmariu TBEpAOTO TENA. bubnmoreka [JOK
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Pactsikenue u cxxatue. Cnsur. Moaysb
IOnra. [Ipenen ynpyrux nedopmarmii

https://m.edsoo.ru/dalaabl0

TernnoBoe paclIMpeHUE KUJIKOCTEN U

84 TBEPABIX TEI. AHTAPMOHHU3M TEILJIOBBIX bubmorexa LHOK
P . P https://m.edsoo.ru/7ba5edf2
KoJIeOaHUH YaCcTHI] BEIIECTBA

85 ITpeoOpaszoBanue sHeprun B (ha30BBIX bubnuoreka [IOK
rnepexonax https://m.eds00.ru/97a0672f

bu6mmoreka [IOK

86 YpaBHEHHE TEIJIOBOTO OamaHca

P https://m.edsoo.ru/ab1521fb
bu6mmoreka [IOK

87 Pemenue 3amau

g https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSHKEHUE.

88 Kanunnsipueie siBnenus. Jlapnenue noja bu6mmoreka [IOK
HCKPUBJICHHOU ITOBEPXHOCTBIO https://m.edsoo.ru/b42f1f97
xuakoctu. Popmyna Jlamnaca
O06o0061eHre U crucTeMaTu3alus 3HaHu!

89 1o Teme "ArperaTHble COCTOSTHUS bubmorexa HOK

P " https://m.eds00.ru/0b52575c
BenlecTBa. Pa3oBbie MEPEXO/IbI
KonTponbnas pabora no teme
90 "ArperatHble COCTOSIHUS BEILIECTBA bubmmorexa [IOK
P | ) https://m.edsoo.ru/7dc2a739
@da30BbIe EPEXOAbI
DneKkTpu3aIus Tei U e€ MPOosIBICHUSI.

01 DIIeKTpuYecKui 3apsia. [IBa Buaa bubnuorexa [JOK
JIEKTPUYECKUX 3apsanoB. [IpoBoaHuKH, https://m.edsoo.ru/laff445f
TUDIIEKTPUKU U TIOTYIPOBOAHUKHU
DIIeMEHTapHBIN JEKTPUYECKUN 3apsia.

bu6mmoreka [IOK
92 3aKOH COXpaHEHMsI IEKTPUUECKOTO

3apsiaa

https://m.edsoo.ru/f49afd24
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B3anmopeincrtaue 3apanos. Touednsie

bu6mmoreka [IOK

93 https://m.edsoo.ru/445b774

3apsanbl. 3akoH Kynona 5
bubmuorexa [JOK

94 Pewenne 3anau https://m.edsoo.ru/6b87ec5a

https://m.edso0.ru/08fc19bc

95 Onektpuueckoe nose. Ero neiictBue Ha bubnuorexa [JOK
BJIEKTPUYECKUE 3aPsbl https://m.edsoo.ru/05c6bfal
Hanpsok€HHOCTD JIEKTPUUECKOTO MOJIS.

96 [IpoGHblii 3apsn. Jlunuu bubnuoreka [IOK
HaNPSHKEHHOCTH AJIEKTPUYECKOTO MOJIA. https://m.edsoo.ru/3dac6957
OAHOPOHOE ANEKTPUUECKOE T10JIE
[TorenuaapHOCTD bubmuorexa [JOK

97 3JIEKTPOCTATHYECKOrO 1oss. PazHocTh https://m.eds00.ru/8002144
MMOTEHIIMAJIOB W HAMPSDKEHUE 7
[ToreHimansHas HEPTHS 3apAa B

98 DIIEKT I(I)CTaTI/I‘IGCKOI\E moJie Ii_[(J)lTeH uan bubmmorexa LIOK

P ’ t https://m.edsoo.ru/af5fa389
AIEKTPOCTATUUECKOTO OIS
CBs13b HANPSHKEHHOCTHU TIOJIS U

99 A3HOCTH MTOTCHIIUAJIOB TSI bubmmorexa LIOK
P t s https://m.edsoo.ru/df7a6838
AIEKTPOCTATHYECKOTO TOJIS

100 [TpuHumn cynepnosunuun bubnuoreka [IOK
JIIEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfe4a6e

bu6mmoreka [JOK

101 P

CHICHHC sa1ad https://m.eds00.ru/5a582263

102 ITone Toueunoro 3apsina. Ilone bubnuoreka [IOK
PaBHOMEPHO 3apsHKEHHON Cephl https://m.edso00.ru/b297b5c3

103 [Tone paBHOMEPHO 3apsKEHHOTO 11O bubnmoreka [JOK
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00bEMy mmiapa. I[lose paBHOMEpHO
3apsSOKCHHON OECKOHEYHOM ITOCKOCTH

https://m.edsoo.ru/f7a665ee

104 IIpoBOAHMKY B 3JIEKTPOCTATUIECKOM bubmuorexa [IOK
rosie. Y CI0BUE paBHOBECUS 3apsAI0B https://m.edso00.ru/32405eab
JIM3NEKTPUKH U OJTYIIPOBOJHUKH B bubnnoreka [HOK
105
3JIEKTPOCTATUYECKOM I10JI€ https://m.edso00.ru/060ebab5
Konnencarop. DnekTpo€MKOCTh
106 KOHJICHCATOPa. DICKTPOEMKOCTh bubmmorexa [JOK
A pa- P https://m.edso0.ru/845b4f73
IIJIOCKOTO KOHJIEHCATOpa
107 [TapannensHOE cCoeAMHEHUE bubnnoreka [JOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce7
108 IlocaenoBaTenbHOE COeAUHECHUE bu6mmoreka [IOK
KOHJIEHCAaTOPOB https://m.eds00.ru/1e992920
109 DHeprus 3apsyKEHHOTI0 KOHJIEHCAaTOpa bubmmorexa [OK
P P A P https://m.edsoo.ru/73a34f18
bu6nmoreka [JOK
110 Pewerie 3a1a4 https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/2743404
0
111 JIBu>keHMe 3apsKEeHHON YaCTHUIIbI B bubmuorexa [IOK
OZHOPOJHOM DIIEKTPAYECKOM ITOJIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O06o011eHne 1 cucTeMaTu3alus 3HaHu| bubnnorexka [JOK
o Teme "DieKkTpuueckoe mnoie" https://m.eds00.ru/5752603f
114 KonTponbnas pabora no teme bubnnorexka [JOK
"DnexTpudeckoe mose" https://m.edsoo.ru/cefe90e9
115 Cuna toka. [ToctossHHBIN TOK. YcaoBUs bubmmorexa [TOK

https://m.edsoo.ru/233311b
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CYILICCTBOBAHUS ITIOCTOSAHHOI'O
SJICKTPHUYCCKOI'0 TOKa

|on

bubmuorexa [JOK
116 Hcrounnku Toka. Hanpsoxenue u 3/1C https://m.edsoo.ru/0839a115
3akoH OMa U1l y4acTKa LIETH. bubnmoreka [JOK
117
DIJIEKTPUYECKOE CONTPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTD COIIPOTUBIICHUS
118 OJIHOPOJIHOTO IIPOBOJIHUKA OT €0 bubnnorexa [HOK
JUTMHBI U TUIOIIAIM MOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
ceueHus
119 VY ienpHOE CONPOTUBIICHUE BEILIECTBA. bubnuorexa [JOK
Permrenue 3amau https://m.edsoo.ru/437f8300
120 [TocnenoBarenvHOE, MapaIeIbHOE, bu6nmoreka [JOK
CMEIIIAHHOE COECIMHEHNE MPOBOTHUKOB https://m.edsoo.ru/236f7e07
121 Pacu€r pa3BeTBIEHHBIX IIEKTPUUECKUX bubnuoreka [IOK
uenei. [IpaBuna Kupxroda https://m.edso00.ru/1794cf37
bu6nmoreka [JOK
122 Pemenue 3amau https://m.eds00.ru/3881b46
9
123 Pabota snekTpuueckoro Toka. 3akoH bubnnorexka [HOK
Ixoyns —JleHna https://m.eds00.ru/a3605¢c5¢
bu6mmorexa [IOK
124 P
cricte safat https://m.eds00.ru/6761bf0f
MoIIHOCTb IMEKTPUUYECKOTO TOKA.
125 TemnoBast MOLLIHOCTb, BbIIEsiEMast HA bubmmorexa [TOK
B > B https://m.eds00.ru/99750a6f
pe3ucrope
126 Pemenue 3amau bubnnorexa LIOK

https://m.edsoo.ru/eb72fc24
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127 OJIC u BHyTpEeHHEE CONPOTHUBIICHHUE bubnmoreka [JOK
HCTOYHHMKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 11 TOJTHOM (3aMKHYTOM ) bubnmoreka [JOK
BJIEKTPUYECKON e https://m.edsoo.ru/221f40fb
bubmuorexa [JOK
129 Pemenue 3agau https://m.eds00.ru/3580b67
9
bubmuorexa [JOK
130 M
OHIHOCTR HCTOTHHIA Toka https://m.edsoo.ru/a0ae51d8
bu6mmoreka [IOK
131 K
OPOTROS SaMbIKatiie https://m.edso00.ru/546f5632
132 Konzaencarop B LIely MOCTOSHHOT'O TOKA bubmorexa [JOK
A pri https://m.edso00.ru/35368f3e
bu6nmoreka [JOK
1 P
33 CHICHHC sa1at https://m.edso0.ru/4410cef0
Pemenue 3agaa mo treme "IlocTostHHBIN bubmuorexa [JOK
134 .
ANEKTpUYECKUi TOK" https://m.edsoo.ru/a7340a29
" . bu6nmoreka [JOK
Pemenue 3agau o teme "llocTossHHBIN
135 . https://m.edso0.ru/744261b
ANEKTPUYECKUIN TOK g
136 Pemenue 3agau nmo reme "IlocTostHHBIN bu6mmorexa [IOK
ANEKTpUYECKUI TOK" https://m.edso0o.ru/eb5d4687
O06o001IeHre 1 cucTeMaTr3aIis 3HaHHIA
137 1o TeMe "I1oCTOSHHBIN IIeKTPUIECKUH bubmorera [JOK
| P https://m.edsoo.ru/bfd7a050
TOK
138 KonTponbHas pabora no teme bubnnorexka [JOK
"TIoCTOSIHHBIN 31EKTPUUECKUI TOK" https://m.eds00.ru/1885ddf1
139 DneKkTpruyecKasi MpoOBOANMOCTD bubmuorexa [JOK
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Pa3IMYHBIX BCHICCTB. :‘)HGKTPI/ILICCKI/Iﬁ
TOK B ME€TaJljlax. CBCpXHpOBOI{I/IMOCTB

https://m.edsoo.ru/da794295

DNEeKTPUUECKUN TOK B pacTBOpax U

bu6mmoreka [IOK

140 pacriaBax 3JeKTPOJUTOB. 3aKOHBI https://m.edsoo.ru/4b42349
®apanes 1715 37IEKTPOIU3a 1
. bubnmoreka [JOK
141 DneKTpuYecKuii TOK B razax. [lmasma https://m.edsoo.ru/92d9276
142 DNEeKTPUUYECKHUI TOK B BAaKyyMe. bu6mmoreka [IOK
Bakyymubie npu0opbl https://m.eds00.ru/2E+160
143 DNEeKTPUYECKHI TOK B bubnuorexa [JOK
ITOJIYITPOBOTHUKAX https://m.edso00.ru/ab61c660
bu6mmoreka [IOK
144 [TonynpoBOIHUKOBBIE TPUOOPHI https://m.eds00.ru/8362220
0
Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mMepeHue cuibl TOKa ¥ HANIPSKEHUSI
B LIENIU TIOCTOSIHHOT'O TOKA NP TOMOIIH
aHAJIOTOBBIX U IU(PPOBBIX
145 U3MEpUTENbHBIX TPHUOOPOB" UITH bubmmorexa [OK
. https://m.eds00.ru/5643ea56
"3HaKoMCTBO C LU(POBOIA
nabopatopueit o ¢pusuke. [Ipumeps
u3MepeHus: GPU3NIECKUX BETHUUH MPH
ITOMOIIY KOMIIbIOTEPHBIX AATYUKOB"
Pu3NYECKU MPAKTUKYM 110 TEME
146 "N3y4eHre HepaBHOMEPHOTO JIBUKECHUS bubnnorexka [JOK
C LEJBIO ONPEIEIICHUSI MTHOBEHHOMN https://m.edsoo.ru/f6292f5f
ckopoctu"
147 DU3NYECKUN TPAKTUKYM I10 TEME Bbubmmoreka [JOK
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"H3mepeHue yCKopeHus mpu
MPSMOJIMHEHOM paBHOYCKOPEHHOM
JBIDKECHHMH 110 HAKJIOHHOM IJIOCKOCTH"
unu "HccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHH MPU PAaBHOYCKOPEHHOM
nBIOKeHUN"

https://m.eds00.ru/6960b6ef

148

du3nuecKuil MPakTUKYM 110 TEMe
"H3MepeHune ycKopeHHsi CBOOOHOTO
nagenust" win "M3yuenue nBUKEHUS
Tena, OpOIIEHHOTO TOPH30HTAIBEHO"

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

149

Ou3nyeckuil MPakTUKyM IO TeMe
"N3yueHue NBUKEHUS TeJa 10
OKPY>KHOCTH C TIOCTOSIHHOM IO MOJTYJIIO
ckopocthio" uiu "MccnenoBanue
3aBUCUMOCTH TIEPHOJIa OOpaIICHUS
KOHMYECKOT0 MasiTHUKA OT €T0
rapameTpoB”

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

150

@uU3NYECKU IPAKTUKYM I10 TEME
"N3mepenune paBHOICHCTBYIONIEH CHJITBI
IIpH JIBUYKEHUH OpyCcKa M0 HaKJIOHHOU
miockocty" unn "lIpoBepka runoTessl o
HE3aBHCUMOCTH BPEMEHU JABM)KECHHUS
OpycKka 1o HaKJIOHHOM TJIOCKOCTH Ha
3aJIaHHOE PacCTOSHUE OT €ro Macchl”

bu6nmoreka [JOK
https://m.edsoo.ru/0b34db8
4

151

Pu3NYECKU IPAKTUKYM 110 TEME
"HccnegoBaHue 3aBUCUMOCTH CUIT
YIIPYTOCTH, BOZHUKAIOIINX B MIPYKUHE U
PE3UHOBOM 00pa3sIe, OT uxX
nedopmaruu” uim "M3ydenue

bu6mmoreka [JOK
https://m.edsoo.ru/b55b81al
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JIBUKEHUSI CUCTEMBI TEJI, CBSA3aHHbBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JErKuit
650K"

152

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue koddduireHTa TpeHus mo
BEJIMYMHE YTII0BOr0 KO3 UIIMEHTA
3aBucuMoctd Frp(N)" mmm
"HccnenoBanue NBUKEHUs: Opycka 1o
HAKJIOHHOH TIOCKOCTH C TIEPEMEHHBIM
KOX(PPHUIHEHTOM TpeHUs" HITN
"N3yueHue IBUKEHUS rpy3a Ha BaILy C
TpeHuem"

bu6mmoreka [IOK
https://m.edsoo.ru/b83b160
7

153

Pu3NYECKU IPAKTUKYM 110 TEME
"ccnenoBanue ycioBUi paBHOBECHS
TBEPAOIO Tejla, UMEIOIIETO OCh
Bpamenus" uinu "Koncrpyuposanue
KPOHILUTEHHOB U pacuéT CUJI ypyroctu"
nnu "M3ydeHne ycTonuuBOCTH
TBEPAOrO TeJIa, UMEIOIIETO MI0IAab
onops!"

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

154

Pu3NYECKUl IPAKTUKYM 110 TEME
"N3mepenue umIynbca Tena mno
TopMo3HOoMYy nyTH" nin "M3mepenne
CHJIBI TATH, CKOPOCTH MOJIENH
AIEKTPOMOOHJISI ¥ MOIITHOCTH CHUITBI
Tarn" win "CpaBHEHNE U3MEHEHHUS
VMITYJIbCA TEJIa C UMITYJIbCOM CHJIBI"
nnu "HccnenoBanue COXpaHeHus
HMITyJIbCA TIPU YIIPYTOM

bu6mmoreka [JOK
https://m.edso0.ru/856fh28e
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B3aumoiericTBun" unu "M3mepenue
KHHETHYECKOM YHEPTUU Tella 1o
TOPMO3HOMY ITyTH"

155

@uU3NYECKU IPAKTUKYM 110 TEME
"M3y4yeHne u30TepMUUYECKOTO Mpolecca
(pekOMeHI0BaHO HCIIOIb30BaHHE
nudposoii taboparopun)" uiau
"N3yueHue n30X0pHOro mnpoiecca” uin
"N3yuenue nzobapHOro mporuecca’ win
"IIpoBepka ypaBHEHUs cOCTOSHUSA"

bubmuorexa [JOK
https://m.edsoo.ru/e0fe7e07

156

Ou3nyeckuil MPakTUKyM IO TeMe
"U3mepenue yaenbHou Temioémkoctu"”
unmu "UccnenoBanue mpoiecca
OCTBIBaHUS BellecTBa' UIN
"HccnenoBanue agnabaTHOro
nporiecca" uin "N3yuenue
B3aMMOCBS3U YHEPTUU
MEKMOJIEKYJIIPHOTO B3aUMOJCICTBUS U
TEeMIIePaTyphbl KUTIEHUS )KUIKOCTE"

bu6nmoreka [JOK
https://m.edsoo.ru/2f2faa6l

157

@uU3NYECKU NPAKTUKYM II0 TEME
"N3y4yeHne 3aKkOHOMEpPHOCTEN
WCIIapeHus KUIKOCTEN" niu
"N3mMepenne yaeabHOH TerIoThl
naBieHus apaa" uim "Usyuenue
CBOMCTB HAaCBIIICHHBIX NTApOB" MU
"N3mepenue abCOOTHOMN BIaKHOCTH
BO3/lyXa M OILIEHKa Macchl IapoB B
nomMemeHuun". Mamepenue

KO3 pHIIHEHTA TOBEPXHOCTHOTO

bu6mmoreka [JOK
https://m.edsoo.ru/6bla23b5



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

HaTsS2KCHUA
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@uU3NYECKU IPAKTUKYM 110 TEME
"Habumo1eHre npeBpalieHust SHEPTUU
3apsUKEHHOT0 KOHJIEHCATOPA B SHEPTHI0
W3JIy4EHHS CBETOMOA" WU
"M3y4yeHue npoTekaHusi TOKa B LIETH,
coJieprKalllel KoHJieHcaTop'" win
"Pacnipenenenue pasHOCTH
MIOTEHLIMAJIOB (HAIPSKEHUs ) IpU
MOCJIeI0BATEILHOM COCIMHCHUH
KOHJIEeHCaToOpoB"

bubmuoreka [JOK
https://m.edsoo.ru/ec424377
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du3nuecKuil MPakTUKYM 110 TeMe
"HccnenoBanue cMEIaHHOTO
COEIMHEHUS PE3UCTOPOB" MU
"N3mepeHue yaenbHOTro CONPOTUBICHUS
npoBoaHukoB" win "Mccnenoanue
3aBHCUMOCTH CUJIBI TOKA OT
HanpsDKeHUs AJIs JIaMIIbl HaKaJTuBaHUs"

bu6nmoreka [JOK
https://m.edsoo.ru/2b179d9
8
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@u3NYECKU NPAKTUKYM 110 TEME
"HaGmronenue anextponusa" uim
"N3mepenue 3apsiia OHOBAJIEHTHOTO
nona" win "HMccnenoBanue
3aBUCHUMOCTH COIIPOTUBIICHUS
TEPMOPE3UCTOpA OT TEMIIEPATYphl" WIN
"CHsiTHE BONBT-aMIIEPHON
XapaKTEPUCTUKH Aroaa"

bu6mmorexa [IOK
https://m.edso0.ru/64b6e901

161

PesepBHelit ypok. O6001IeHNE 1
CUucreMarmu3anuia 3HAHUU 10 TeMe
"Kunemaruka"

Bbubmmoreka [JOK
https://m.edsoo.ru/ed017d93



https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
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PesepBHbIil ypok. O6001IcHIE 1

bubmuorexa [JOK

162 cucTeMaTu3alus 3HaHuM Mo TemMe https://m.eds00.ru/3149956
"lnHamuka" b
PesepBHelit ypok. O000IICHHE 1
163 CI/ICTEM&TI/ISZP Wsl 3HAHUH 110 TeMe bubmorexa LOK
" 3 " https://m.eds00.ru/0f9752ac
Craruka TBEpAOro Tea
Pesepubiil ypok. O600611eHIE 1
P P . bubnuorexa [JOK
164 CHCTEMAaTHU3allUsl 3HAHUH 110 TeMe
" " https://m.edso0.ru/6c0df9cc
3aKOHBI COXPAHCHHS B MEXAHHUKE
Pesepubiil ypok. O600611eHIE 1
165 CHCTEMAaTHU3allus 3HAHUH 110 TeMe bu6mmoreka [IOK
"OCHOBBI MOJIEKYJIIPHOKMHETHYECKOM https://m.edso0o.ru/de148976
Teopun"
Pesepubil ypok. O6006111eHIE 1
P P . bubnuoteka [JOK
166 CHCTEMATH3aIMs 3HAHUI 110 TEME
" " https://m.edsoo.ru/0bcc77cl
Tepmoauaamuka. TerioBbIe MAITUHBI
Pesepubiil ypok. O6006111eHIE 1
167 CHCTEMAaTHU3allus 3HAHUH 110 TeMe bu6mmoreka [IOK
"ArperatHpie COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
da30BbIe IEPEXOBI"
PeseprubIil ypok. O60061eHIE 1
168 CI/ICTIe)MaTm;’p Yisl 3HAHUH 110 TEME bubnmorexa [IOK
" " " https://m.edso0.ru/f2381c0c
DIIEKTPUYECKOE T10JIE
PeseprubIil ypok. O60061eHIE 1
P P . bubmuorexa [JOK
169 CHCTEMATH3alMs 3HAHUI 10 TEME
" . . " https://m.edsoo.ru/3cae6dal
[ToCTOSTHHBIN ITEKTPHUUSCKUH TOK
170 PezepBHblit ypok. O60011eHNE 1 bu6muoreka [IOK

cucTeMaTu3anus 3Haguil no teme "Toxu

https://m.edsoo.ru/cc7681d4
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B pa3IMYHBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Konrpoasbnbie | IlpakTuyeckn
n/n Bcero u3yuyeHusi | oOpasoBaTesibHbIE
padoThI e padoThbl
pecypcbl
B3anmoneiicTBre NOCTOSTHHBIX
1 MAarHUTOB U IPOBOAHUKOB C TOKOM 1 bubmmorexa [JOK
pOBOA ' https://m.edso00.ru/487a8593
MarnuTHoe nosie. ['unoreza Ammepa
BekTop MarHuTHOM UHIYKIUH.
2 [Tpun pnn CyIepros3u EZ I\I/:aI‘HI/ITHI)IX 1 bubmmorexa [JOK
p UH yrep t . https://m.edsoo.ru/4clabcch
nosiei. JInHuKM MarHuTHON MHIYKIIMHI
bubmuoreka [JOK
MarauTHO€E 1oJIe MPOBOJIHHUKA C
3 1 https://m.edso00.ru/d35d526
TokoM. OnbIT Dpcrena »
4 Cuna Amnepa, €€ HanpaBJIEHUE U 1 bubnnoreka [JOK
MOZYJIb https://m.edso0.ru/26d9c5ba
bu6nmoreka [JOK
5 P 1
CHICHHC sanad https://m.edsoo.ru/a37a0c21
5 IIpumenenue 3akoHa Amnepa. 1 bubnuoreka [IOK
DneKTpou3MepHUTeIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiIeHUE U
7 MOAYJb. JIBUKEHUE 3apsSKEHHON 1 bubnnorexka [JOK
YacTULEI B OTHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
nose
bu6mmoreka [JOK
8 P 1
CHICHHC saad https://m.edso00.ru/504e98c7
9 Pa6ora cunbl Jlopenia 1 bubnmoreka [JOK



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
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https://m.edsoo.ru/d518be4b

bu6mmoreka [IOK

10 Pemenwue 3amau https://m.edso00.ru/93617bd
9
MarsuTHOe 1oJjie B BEIIECTBE.
11 deppomMarHeTHKy, napa- u bubmmorexa [JOK
pp > 1P https://m.edso00.ru/30ff9608
JTMaMarHeTUKH
OcCHOBHBIC CBOMCTBa
12 dbeppomarnerukoB. [IpumMeHeHue bubmorexa LHOK
pp P https://m.edso00.ru/0b58190a
(heppoMarHeTUKOB
13 Pemenue 3amad mo reme "MarautHoe bu6mmoreka [IOK
nosie" https://m.edso00.ru/5b55¢307
14 Pemenue 3amad mo reme "MarautHoe bubmuorexa [JOK
mone" https://m.edsoo.ru/41c4ae8a
SIBIIeHME DIEKTPOMArHUTHOU
15 WH, un. [I0TOK BeKTOpa MarHUTHOM bubmorexa HOK
AYKIEH. p https://m.edsoo.ru/b3efaOcl
WHYKIAH
bu6nmoreka [JOK
16 OC uaayKIHAn https://m.edso00.ru/48150bd
8
17 3aKOH AJIEKTPOMATHUTHON MHAYKIINU bubnuorexa [JOK
Qapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anekrpuueckoe none. Tokn bubnnorexka [JOK
dyko https://m.edsoo.ru/15abe140
19 OJIC MHOYKIIMY B IBUKYIIIUXCS bubnmuorexa [JOK
MPOBOJHUKAX https://m.edso0.ru/0235cc02
20 Pemenue 3amau bubmmorexa LOK

https://m.edsoo.ru/4dfda618
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bu6mmoreka [IOK

21 I1 JI
PapuiIo JieHHa https://m.edsoo.ru/bbc22726
NunyktuBHOCTE. Karymika
22 HH IIYKTI/IBHOCTI/I B e;’f IIOCTOSIHHOTO bubmnorexa [IOK
YK H https://m.edsoo.ru/621eae9d
TOKa
93 SBnenne camonnaykuuu. 3J1C bubmuorexa [JOK
CaMOMHAYKIIUHU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO TOJIsl KAaTYIIKU C bubnuorexa [JOK
TOKOM. DJIEKTPOMAarHuTHOE I0Je https://m.edsoo.ru/b3c0ad1l
bu6mmoreka [IOK
25 P
CIICHHE 3/t https://m.edso0.ru/88f69d2b
O000111eH1E U CUCTEMATHU3ALIIS Bubmzorexa LIOK
26 . " " https://m.eds00.ru/7648402
3HAHUU TI0 TeMe "DIIEeKTPOIMHAMUKA c
97 KonTponbnas pabora no teme bubnnoreka [JOK
"OnekTpoauHaMuka" https://m.edso00.ru/8ae09b98
KoneobarensHast cucrema. CBOOOIHEIE
28 Kkosebanus. lapmMoHnyeckue bubmmorexa LHOK
-1 ap https://m.edsoo.ru/7c1db385
KOJIEOaHU
29 Kunemarnueckoe U TUHAMHUYECKOE bu6mmoreka [JOK
OIMCaHUE KOJIEOATENbLHBIX IBUKEHUN https://m.edso0.ru/87ce9498
DHepreTuveckoe onvucanue. BeiBoa
IUHAMHAYECKOTO OMUCAHUSA
30 TapMOHHUYECKUX KOJIeOaHUil U3 UX bubmorexa [IOK
p https://m.edsoo.ru/e3c99692
HEPTeTHYECKOTO U KHHEMATHIECKOTO
OIUCAHUS
31 Awmruntyna u asza konedbanuit bubmorexa HOK

https://m.edsoo.ru/7a0c439a
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[Tepuon u yacTora KoJieOaHUH.
[Teproa ManbIX cCBOOOTHBIX

bubmuorexa [JOK

32 OaHui
KOJICOAHMH MATCMATHHCCKOTO https://m.edsoo.ru/e0399319
MasTHHKA. [lepro cBOOOTHBIX
KoJ1e0aHui NPYKUHHOTO MasiTHUKA
33 3aTyxatromue KojieOaHusl. bubmuoreka [JOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/72e93d09
bu6mmoreka [IOK
34 A o
BTOKOICOAHIA https://m.edsoo.ru/6add2644
bubmuorexa [JOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
Vpok-koH(pepenus "MexaHnueckue
36 K(E)J'Ie6aHI/I:Ib BpM ;:IKaJ‘IbHBIX bubmmorexa [TOK
'}'/ https://m.edsoo.ru/8ef587be
WHCTPYMEHTaxX
O000I11IeHIE U CUCTEMATU3AIHS
37 3HaHI/IHI; 10 TEME "MexaHI/IquCKHe bubmorexa HOK
| https://m.edsoo.ru/eb84182f
KoJe0aHus
DneKTpOMarHuTHBIE KOJIeOaHusI. bubnuoteka [JOK
38 .
KonebarenbHblil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMITUTYIbI
39 3apsiaa KOHAEHCATOpa ¢ aMIUIUTY 0N bubmmorexa LOK
p p y https://m.edsoo.ru/093f9af1l
CHWJIBI TOKA B KOJIeOaTEIIBHOM KOHTYPE
3aKOH COXpaHEHHS SHEPTUHU B bubmuorexa [IOK
40
uJealbHOM KoJieOaTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aryxarolue 2JIeKTPOMAarHUTHEIE
yXaroth P bubnmoreka [JOK
41 KosiebaHus. BeiHyXIeHHBIE

SJICKTPOMArHuTHBIC KOJICOaHM

https://m.edso0.ru/5e668619
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[Tepemennsbiii Tok. Pesucrop u

bubmuorexa [JOK

42 KOHJIEHCATOP B LIEMU NEPEMEHHOTO https://m.eds00.ru/8483615
TOKa 2
Karymka HHIyKTUBHOCTHU B LU bubmuorexa [IOK
43
IIEPEMEHHOTO TOKA https://m.edsoo.ru/cfa307af
44 3akon OMa 1st JIEKTPUUYECKOH 1Ienu bubnnoreka [HOK
MEPEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
MomHOCTh IEPEMEHHOT0O TOKA.
45 AMIIMTYyIHOE B ASUCTBYIOIICE bubmorexa [JOK
A A yIot https://m.edsoo.ru/lcac6c4c
3HAYCHUE CHJIBI TOKA M HAMIPSHKCHUS
46 Pe3oHaHC B 3JIEKTPUYECKOH 1EH bubmorexa LIOK
P H https://m.edso0.ru/087506df
bu6mmoreka [IOK
47 P
CHieHAe sajad https://m.edso0.ru/a16836a4
W neansHbI TpanchopMaTop.
48 IIpon3eo CTB(I)) ne(be paqa Hp bubmorexa HOK
p a > TTEPEAL . https://m.edsoo.ru/f97418ae
MOTpebIeHUE INEKTPUUECKON YHEPTUN
DKOJIOrM4eCKHe PUCKU TpU
MIPOU3BOCTBE DJIEKTPOIHEPTUH.
49 Kp JIBTYpa chonwo;)am/mp bubmorexa HOK
YARTYP . https://m.edsoo.ru/a6f74d93
ANEKTPOIHEPTHH B MMOBCETHEBHON
YKA3HU
bu6mmorexa [IOK
50 P
CHICHAC sa%ad https://m.edsoo.ru/ee6677ed
bu6mmoreka [JOK
51 P
clieHne sajad https://m.edsoo.ru/7cab59f8
59 O06001IeHre U CUCTEMATU3AIIHS bubmuoreka [JOK

3HaHUM MO TeMe "DIEeKTPOMArHUTHBIE

https://m.edso0.ru/401024a9



https://m.edsoo.ru/84836152
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9

KoJiebanus"

53 MexaHW4eCKue BOJIHBI. bubmuorexa [JOK
XapakTepUCTUKH MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHUYECKUX BOJIH bubmmorexa [JOK
https://m.edso0o.ru/d9ae1000
bubmuoreka [JOK
55 3Byk. X
BYK. A4PAKTCPHCTHIH 3Byka https://m.eds00.ru/138b6f09
56 Wndpa3syk u ynprpassyk. LllymoBoe bubnnorexa [JOK
3arpsi3HEHUE OKPYKaroLIEH Cpeibl https://m.edso00.ru/7380038f
bu6mmoreka [IOK
57 P
CILICHHE 3alat https://m.edsoo.ru/cfd918bf
58 ONEKTPOMAarHuTHHIE BOJIHBI. bubnnorexa [HOK
N3ny4yenue 371eKTpOMarHUTHBIX BOIH https://m.edsoo.ru/714e5dbl
59 DHeprus MEKTPOMATHUTHBIX BOJIH. bubnuoteka [JOK
CBoiicTBa JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IIxana >eKTpOMarHUTHBIX BOJIH.
60 [TpuMeHEeHHE IeKTPOMArHUTHBIX bubmmorexa [JOK
p P https://m.edso00.ru/49be1f9e
BOJIH B TEXHHUKE U OBITY
[IpuHUMNIBI paTUOCBSI3U U
61 TeleBUuaeHuA. Paanomokamnus. bu6mmoreka [JOK
DJIEKTPOMArHuTHOE 3arpsA3HEeHUE https://m.eds00.ru/9f96f1f8
OKpY>KaroIleu cpeibl
62 KonTponbHas pabora no teme bubmuorexa [IOK
"Konebanus u BoJgHBI" https://m.edso0.ru/4f7985a0
63 Caert. 3aKOH MPSMOJIMHENHOTO bubnmoreka [JOK
paclpocTpaHEeHUs CBETa https://m.eds00.ru/f9566406
64 Pemrenue 3a1au Ha npuMeHEHUE bubnmoreka [JOK
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3aK0OHa HpHMOHHHeﬁHOFO
PacCIIpoCTpaHCHUA CBCTA

https://m.edsoo.ru/ea32d455

Otpaxenue ceera. [lnockoe 3epkaiio.

bubmuorexa [JOK

65
Cdepuueckoe 3epkano https://m.edso0.ru/a005d2bb
[Ipenomiienue cBeTa. AGCOMIOTHBIN U
OTHOCI/ITCJILHLIﬁ ITIOKA3aTCJIb
66 npenoMiienns. [1loaHoe BHyTpeHHEE buGnnorexa LIOK
P ' " yIP https://m.edsoo.ru/bc2e55cd
orpaxeHnue. IIpenenpHbIi yroiu
MIOJIHOTO BHYTPEHHETO OTPaKEHUS
Pemenue 3agau Ha npuMeHEeHUE
67 3aKOHOB OTPAXCHUA U IIPCIIOMIICHUA BI/I6JII/IOTCKa HOK
p p https://m.edsoo.ru/49d830a9
cBeTra
Xona nydeit B mpusme. Jucnepcus
. bubmuorexa [JOK
68 cBera. CloHBIN cocTaB 0€eJIoro cBera.
https://m.edsoo.ru/d8elc3be
[Ber
JInnzbl. POKYCHOE PACCTOSHUE U bubmorexa [JOK
69 ' https://m.eds00.ru/6044135
OIITHYECKAs CUJIA JINH3EI 9
. bu6nmoreka [JOK
[TocTpoenue n3oOpaxkeHU# B IMH3AX U
70 https://m.edsoo.ru/bb53b1d
AX CHUCTEMax. YBEJIHUEHUE JTHH3EI c
Pemenne 3a1a4 Ha MOCTpOCHME
71 U300paKEHUI, OIYYAEMBIX C Eubmiorexa IIOK
p ’ i https://m.edso00.ru/5a868f09
IIOMOIIIBIO JTMH3
72 I';ma3 xak onTnyeckas CUCTEMa bubmorexa [IOK
https://m.edsoo.ru/ecd480a2
73 Pemenue 3anau. [Ipenensl bu6muoreka [IOK

MPUMEHUMOCTH IT'€OMETPHUIECKON

https://m.edsoo.ru/cd174a10
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OIITHUKH

74 CKopocCTh CBETA U METO/IbI €€ bubnnoreka [HOK
HU3MEPEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [IOK
™ Jlucnepens caera https://m.edsoo.ru/lel6cc6e
bubmuoreka [JOK
76 Hutepeperus coera https://m.edso00.ru/5fc0c638
KorepeHTHBIC HCTOYHUKH. Y CIIOBHS
77 HaOJII0ICHUS MAaKCUMYMOB U bubmmorexa LOK
A M https://m.edsoo.ru/c6416d48
MUHUMYMOB
bu6mmoreka [IOK
8 Pemenne saznas https://m.edsoo.ru/3061de2b
bu6nmoreka [JOK
7 Tpmvenerie uaTepdepentun https://m.edso0.ru/668edbc8
bu6nmoreka [JOK
80 Jlnparcut caera https://m.edsoo.ru/12ed04b5
81 JudpakionHas pemeTka. Y cioBue bubnuoreka [IOK
HaOJII0IEHUS TJIaBHBIX MAaKCHMYMOB https://m.eds00.ru/f998d964
bu6mmoreka [IOK
2 P
8 CHicHue sajad https://m.edsoo.ru/d58c411a
83 [TonepedHOCTH CBETOBBIX BOJIH. bubnnorexka [JOK
[Tonsapuzanus ceera https://m.edsoo.ru/e9890fe9
bu6mmorexa [IOK
4 P
8 CHicHue sajad https://m.edso00.ru/c56c8158
bu6mmorexa [IOK
85 CBeTOBBIE ABJICHUS B IPUPOE https://m.eds00.ru/0b36363
d
86 O0001IeHrEe U CUCTEMAaTU3 AU bu6mmoreka [IOK
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3gagui o treMe "Ontuka"

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

KouTponbnas pabora no teme

bubmuorexa [JOK

87 https://m.edsoo0.ru/82315dd
«OnTukay 4
['paHuUIBI TPUMEHHUMOCTH
88 KJIACCUYECKOM MEXaHUKH. 3aKOHBI bubnuorexa [JOK
BJIEKTPOJVHAMUKHU U TPUHLIUIL https://m.edsoo.ru/c9bd77cb
OTHOCHUTEIBHOCTH
89 [TocTynatel cienuanbHON TEOPUU bubnuorexa [IOK
OTHOCHUTEIBHOCTHU https://m.edsoo.ru/c56f05ch
[IpocTpaHCcTBEHHO-BPEMEHHOM
nurepsai. IIpeoOpazosanus Jlopenria.
P peodp P bubmunorexa [JOK
VYcnoBue NpUYNHHOCTH.
90 https://m.edsoo.ru/d83742b
OTHOCHUTETBHOCTH OJTHOBPEMEHHOCTH. b
3ameyIcHIE BpEMEHH B COKpaIleHUe -
JUINHBI
01 DHeprusi ¥ UMIYJIbC PESITUBUCTCKOM bubnmnoreka [JOK
YACTHUIILI https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ dHepruen u
92 UMITYJIECOM PEIATUBUCTCKON YaCTHIIBI Bubmorexa ITOK
y p Hpt- https://m.edsoo.ru/b6258ffa
DHeprusi NoKos
93 PaBHOBecHOE TEIIOBOE U3ITYUYEHUE bubmnorexa [IOK
yi https://m.edsoo.ru/f54035a5
bu6mmorexa [IOK
94 3 B
AKOH CMETIeHIs Buia https://m.edsoo.ru/1c5ff752
95 I'unotesa M. Ilimanka o KBaHTax. bu6mmorexa [IOK
®oTOoHEI https://m.edsoo.ru/a5ffa218
96 DHeprusi 1 UMIyJbC poToHa bubnuorexa [JOK
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https://m.edsoo.ru/7fb307ec

dororpdexr. OnbiTer A. T

bubmuorexa [JOK

97
CroneroBa. 3akoHbl hoTodDdekTa https://m.edso00.ru/8c68e5b9
VYpaBHeHnue DitHIITEHA 7151
98 dbotoarddekra. "Kpacnas rpanuma" bubmmorexa [JOK
- RP panih https://m.edsoo.ru/01ef4556
dhoTodrddekra
99 Hasnenue ceera. Onwitsl [1. H. bubnuorexa [JOK
Jlebenena https://m.eds00.ru/64b4f966
. bubnuorexa [JOK
1 B
00 O/THOBRIC CBOHCTRA HacTHIL https://m.edsoo.ru/f59cfcec
Bosmsr ne bpoind. J{mHa BOIHBI 1€
101 b OﬁHHIIld ar:)sMe Bl i:)[6naCTI/I ’ bubmorexa [TOK
p p p B https://m.edsoo.ru/5df8bafl
JIOKAJIU3AIMH IBUKYIICHCS YaCTHIIBI
102 KopnyckynsipHO-BOJIHOBOM JIyalln3M bubmorexa HOK
PHyCRYIp Y https://m.edsoo.ru/8ccab62a
103 Judpaxius 37eKTPOHOB HA bubnnoreka [JOK
KpUCTaJLIax https://m.edsoo.ru/30dbal8c
Crenuduka u3MepeHu B MUKPOMHUDE.
104 COO?H:)leeHI/Iﬂ Helc)m e eJIéHH(f)CTCpr bubmorexa [TOK
. pest https://m.edso0.ru/65783dec
I'eiizenOepra
bu6mmorexa [IOK
105 Pemerme rpaduueciux sanas https://m.edsoo.ru/e70195bd
n bubmuorexa [JOK
106 Peruerne pacuCripix sana- https://m.edsoo.ru/ee9b3182
KonTponbHas pabota mo Temam: Eub 10K
" non _ NOJIMOTCKA
107 OCHOBHVCTO ’ K"OpHyCKyMpHO https://m.edsoo.ru/c3de891a
BOJTHOBOM JTyaJTU3M
108 OMBITHI 110 UCCIIEIOBAHUIO CTPOCHUS bubnmoreka [JOK
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aroma. [TmanerapHast Mozienp aToMa
Pezepdopna

https://m.edso0.ru/312b750a

bubmuorexa [JOK
109 Hocrynarer bopa https://m.edsoo.ru/404dfa9a
Bunsl cnektpoB. CriekTp ypoBHEM bubnmoreka [JOK
110
3HEPTUU aToMa BOJIOPOJa https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE U BBIHYXKIEHHOE bubnuorexa [JOK
M3JIy4eHHUE CBETA https://m.eds00.ru/f945d85c
bu6mmoreka [IOK
112 JI
a3ep https://m.edsoo.ru/2288a0c4
Hyxnonnas monens sapa
113 I'eitzenbepra-MiBanenko. 3apsia u bubnuorexa [JOK
MAacCOBO€ YMCIIO sAzipa. M30TombI. https://m.edsoo.ru/34ada5de
PanmoakTHBHOCTE
3aKoH paJiMOaKTUBHOIO pacnaja.
CBoiicTBa HOHU3H ero
114 U3IyYECHUS BJ'II/ISI:I)IZ;O B bubmmorexa [OK
ya ) https://m.edsoo.ru/aab98bef
PaANOAKTUBHOCTHU HA KUBBIE
opranusmsl. Jlozumerpus
DHeprusi CBSI3U HYKJIOHOB B sIJIpe.
SAnepusie cuibl. [ledekt Maccol sapa.
SInepHble peaknuu. JaepHble
115 :aIfTo HpH :6ﬂeMLf[ i aBJIIEMOTO bubmoreia HOK
P phI-LIp ynip https://m.edsoo.ru/ff1758d0
TEPMOSIZICPHOTO CUHTE3a.
DKOJIOTHYECKHUE aCTIEKTHI Pa3BUTHUS
SIIEPHOM SHEPrETUKH
116 MeTtoibpl perucTpanuu u bu6muoreka [IOK

HCCIICO0BAaHUS SJICMCHTAPHBIX YaCTHII.

https://m.edsoo.ru/lac08a5b
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dyHIaMEHTAIbHBIE B3aUMOJEHCTBUS.
baproHnbl, ME30HBI U JICOTOHBI.
[IpencraBnenue o CrangapTHOI
Mozenu. KBapk-TiIrooHHast MOJIETh
aJpOHOB

®usuka 3a npeaenamu CTaHIapTHOU
monenu. TémHas maTepust U TEMHAS

bubmuorexa [JOK

117
sHeprus. EnuncTBo usndeckoit https://m.edso0.ru/c026fd37
KapTUHBI MUPa
118 Dranbl pa3BUTHSI ACTPOHOMHUH. bubnuorexa [JOK
3HauYeHHUE aCTPOHOMUHU https://m.edsoo.ru/ad73e145
[TpuMEeHIMOCTE 3aKOHOB (PU3UKH IS
119 00BSICHEHUS PUPOJIHI KOCMHUYECKHUX bubnuorexa [JOK
00BEKTOB. MeTO/IbI aCTPOHOMUYECKHUX https://m.edso0.ru/39c44028
HCCIIeT0BaHUM
CoBpeMeHHbIE OITHYECKUE
120 TEJIECKOIBI, PAAUOTEIIECKONIEI bubmmorera [TOK
P > https://m.edso0.ru/4877aale
BHeaTMoc(epHasi aCTpOHOMUS
Bup 3sé3nnoro neda. Co3se3nus,
121 SIpKHE 3BE3/IbI, INIAHETHI, UX BUIUMOE bubmmorera [TOK
P ’ ’ https://m.edso00.ru/aac588eb
JIBHOKCHUE
Conueunas cuctema. CoJTHIIE.
122 ConHeyHas aKTUBHOCTG. McTouHMK bubmiorexa HOK
o https://m.eds00.ru/22748eb4
sHepruu ConHIa U 3BE3NT
3BE31IBI, HX OCHOBHBIE bu6mmoreka [JOK
123 XapakTepucTHku. J{uarpamma https://m.eds00.ru/4216994
"CreKTpagbHbIA KIacC — CBETUMOCTB" 4
124 3Be3abI IIIaBHON ITOCIIEN0BATEILHOCTH bu6mmoreka [IOK
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https://m.edsoo.ru/b3cb766¢

BuyTpennee crpoenue 3BE3]1.
CoBpeMeHHbIE PEeACTaBICHUS O

bu6mmoreka [IOK

125
MPOUCXO0XACHUU U 3BoJroIMK CoJHIla https://m.edsoo.ru/d09da494
U 3BE37. DTalbl )KU3HU 3BE3]
Muneunsiit [1yte — Hama ["anakTuka.
126 Tunel ramaktux. YépHbIe ALIPEL B bubmnorexa [IOK
- ep AbIP https://m.edsoo.ru/7cd10a0a
sIpax rajJakTHK
Bcenennas. Paciiupenue Beenennoid. BuG 10K
noImoTeKa
127 3axon Xa66ua. Teopus bonbmioro
p https://m.edsoo.ru/3dbdf0d2
B3pbIBa. PenukroBoe n3iyueHue
128 MacuraGHast ctpykTypa BeeneHHoil. bubnnorexa [HOK
MeraranakTuka https://m.edsoo.ru/ce234633
bu6mmoreka [IOK
129 Hepeménnsie mpo0ieMbl aCTpPOHOMHUHA
P p p https://m.edsoo.ru/d37d9ffe
Pu3nYecKuil IPAKTUKYM 110 TEME
"HccneagoBaHue MAarHUTHOTO TTOJIST
MOCTOSIHHBIX MarHUTOB" U
130 "HccnemoBadue CBOMCTB bu6nmoreka [JOK
(heppoMaraeTukoB" UIu https://m.edso00.ru/67361aef
"UccnenoBanue IeHCTBUI
MTOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM"
Pu3nYeCcKUil IPAKTUKYM IO TEME
"U3mepenue cuibl Amriepa” uim
" bubnuoreka [IOK
131 N3ydeHue 3aBUCUMOCTH CHJIbI

Amrepa oT cuiibl TOKa" WIIH
"OnpeneneHne MarHUTHOW MHIYKIIUU

https://m.edsoo.ru/fcae91e9
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Ha OCHOBE U3MEpEeHUs CUiibl AMriepa"

@uU3NYECKUN IPAKTUKYM 110 TEME
"HccnenoBaHue sIBIEHUS

132 3JIEKTPOMArHUTHON MHIYKIWU" WIN https://m.edsoo.ru/c36658da
"OnpeneseHue HHIYKIIMA BUXPEBOTO
MarHuTHOTO 1oss"
@uU3NYECKU IPAKTUKYM 110 TEME
133 "HccnenoBanue siBJICHUS bu6mmoreka [IOK
camounaykiuu" wiu "Coopka Moenu https://m.edsoo.ru/b8fb6391
ANEKTPOMArHUTHOTO reHeparopa”
@uU3NYECKU IPAKTUKYM 110 TEME
" bu6mmoreka [IOK
N3mepenue neproia CBOOOTHBIX
134 . https://m.edsoo.ru/5d159d3
KoJ1e0aHU{ HUTSIHOTO U MPYKUHHOTO 5
MasITHUKOB" B
@uU3NYECKU NPAKTUKYM I10 TEME
135 "I[Ipeobpa3oBaHme YHEPTUU B bubmorexa HOK
peobp I')' https://m.edso0.ru/a28026bd
MPY>KUHHOM MAasTHUKE
@uU3NYECKU NPAKTUKYM I10 TEME
"UccnenoBanue mepeMeHHOTO TOKA
yepe3 MoCIeI0BaTENbHO COEAMHEHHBIE
136 KOHJIEHCATOP, KaTYLIKY U pe3uctop” bubmmorexa [TOK
) P, KaTylIKy H p p https://m.edso0.ru/89dc2d90
win "Hccnenoanne paboTs
HMCTOYHHKOB CBETA B LIETIH
MepeMEeHHOTro Toka"
PuU3NYECKU IPAKTUKYM 110 TEME
137 "N3yueHue napameTpoB 3BYKOBOM bubmmorexa [OK
i " P P e https://m.edso00.ru/b100661a
BOJIHBI
138 Du3nUeCcKuil IPAKTUKYM IO TEME bubnmoreka [JOK
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"M3Mmepenue nokazaress npeaoMIeHUst
crexna" unu "llonyuenue
M300paKeHUs B CHCTEME U3 TIOCKOTO
3epKajia v JUH3BI"

https://m.edsoo.ru/42569eal

139

DU3NYECKUI TPAKTUKYM I10 TEME
"UccaenqoBanue 3aBUCUMOCTH
(hOKYCHOTO pacCTOSIHUS OT BEIIECTBA
(Ha mpuUMepe KUAKUX JIMH3)" WIn
"N3mepenne pOKyCHOTO pacCTOSHHS
paccerBaronIMX JuH3"

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

140

®Ou3MUECKUil MPAKTHKYM 110 TEME
"Habmronenue qudpakium,
UHTEP(EPEHITNHN U MTOJIIPU3ALTIN
cBeta"

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

141

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"OnpeneneHne UMITyJIbCa U SJHEPTUH
PENSATUBUCTCKUX YACTHUIL (IO
(dboTorpadusiM TPEKOB 3apsHKEHHBIX
YaCTHI] B MArHUTHOM T10J1e)"

bu6nmoreka [JOK
https://m.edsoo.ru/63756¢47

142

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue nocrossHHOM [1nanka Ha
ocHOBe uccienoBanus Gorordpdexra"
nin "UccienoBanye 3aBUCUMOCTH
CWJIBI TOKA 4epe3 CBETOIHO OT
HanpspkeHus"

bu6mmoreka [JOK
https://m.edsoo.ru/eb916f82

143

Pu3nYECKUil IPAKTUKYM IO TEME
"HccnenoBanue cekTpa
Pa3peKEHHOT0 aTOMapHOI0 BOIOPOAA
U U3MepeHue noctostnuoi Punbepra"

bu6mmoreka [IOK
https://m.edsoo.ru/ec651eb8
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144

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue paiOaKTUBHOTO
(hoHa ¢ UCIoJIb30BaHUEM J03UMeTpa"
nunu "M3ydeHue noriomieHus oera-
YacTHI[ ATFIOMUHHEM"

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

145

DU3NYECKUI TPAKTUKYM I10 TEME
"Habaronenus 38€30H0T0 HEOA
HEBOOPY>KEHHBIM TJIa30M C
HCIIO0JIb30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUN [T ONTPEACIICHUS
MOJIO’KEHUS HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3ausi CeBepHOro MoNymapus u
sapkue 3BE3b1" unu "Habmonenus B
teneckon JIyHbl, miianer, TyMaHHOCTE!
M 3BE3JTHBIX CKOIJICHHM"

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

146

O06o0011eHne U cucTeMaTU3aIus
3HaHuil. Ponb GU3MKM 1 acTpOHOMMH B
SKOHOMUYECKOH, TEXHOJIOTUYECKOH,
COLIMAJILHOW U 3THYECKOM chepax
NEATEIbHOCTH YEJIOBEKA

bu6mmoreka [IOK
https://m.edsoo.ru/ad6ddeed

147

O06o0011eHne U cuCTeMaTU3aIUs
3HaHuil. Pose 1 MecTo Gu3MKHU U
aCTPOHOMHUU B COBPEMEHHOM Hay4yHOU
KapTUHE MHpa

bu6mmoreka [JOK
https://m.edso0.ru/18f19f7c

148

O06o0011eHne U cucTeMaTU3aIUs
3HaHuil. Pone ¢pusnueckoii Teopun B
(bopMHpOBaHUY TPEICTABICHUH O
(hbU3UIECKOI KapTUHE MUPA, MECTO

bu6mmoreka [JOK
https://m.edsoo.ru/e7d400f4
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(hbU3UYECKOI KapTUHBI MHPa B 00IIIEM
psIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJCTABICHUNA O IPUPOIC

149 O06o001IeH e U cHCTeMaTH3aIus bubnmoreka [JOK
3gagui o treMe "Kunematuka" https://m.edsoo.ru/b032fc4b
150 O06001IeHNEe U CUCTEMATU3 AL bubnuorexa [JOK
3HaHui 1o teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06001IeHNEe U CUCTEMATU3ALIHS bubmuoreka [JOK
3HaHu# 1o Teme "/[uHamuka" https://m.edsoo.ru/2dfbafc5
O00011IeHIE U CUCTEMATU3AIUS
152 3HaHui 1Mo TeMe "CTtaTHka TBEpIOro bubmaorexa [JOK
" P https://m.edsoo.ru/3cca482e
Tena
O000I11IeHIE U CUCTEMATHU3ALIUS
153 3HAHUH 110 TeMe "3aKOHBI COXPaHEHUS Brbmmozexa [IOK
" P https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O000I11IeHNE U CUCTEMATU3AIUS
154 3HaHUH 110 TeMe "OCHOBEI Brommozexa [IOK
. " https://m.edsoo.ru/ed440ca8
MOJIEKYJISIPHO-KUHETHUECKOIN Teopun
O0001IeHrEe U CUCTEMAaTU3aIU
155 3gaHui mo treMe "TepMoauHaMuKa Brbmrorexa [IOK
,P ' https://m.eds00.ru/c63f7c10
TemnoBble MaIIMHEL
O0001IeHre 1 cCUCTEMAaTU3 AU
3HAHUH 110 TeMe "ArperaTHble bubnnorexa LIOK
156 p https://m.edsoo.ru/1d36b5b
cocTossHU BetecTsa. Da3oBble 1
nepexonl" 1
O0001IeHre U CUCTEMAaTU3aIINs
. " bu6mmoreka [IOK
157 3HaHUH MO TeMe "DIEeKTPUIECKoe

moJe"

https://m.edsoo.ru/3bf0def9
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O0001IeHre U cUCTeEMaTU3 AU

158 3HaHu# 110 Teme "[locTosTHHBIN Bubmiorexa LIOK
. " https://m.eds00.ru/71453ee6
INMEKTPUICCKUHN TOK
O00011IeHIE U CUCTEMATHU3ALIS
159 3HaHu# 110 Teme "ToKU B pa3InyHbIX Bubmiorexa LIOK
" P https://m.edsoo.ru/3d40077a
cpenax
160 O06001IeHre U cucTeMaTU3aIus bubnuorexa [JOK
3HAaHUH 110 Teme "MaruutHoe noJe" https://m.edsoo.ru/3b4c06ae
PesepBusblil ypok. O000IMIEHNE 1
P P o bubmuorexa [JOK
161 cucTeMaTH3als 3HaHUI 10 TeMe
" " https://m.eds00.ru/053e2248
DNEeKTPOMarHUTHAS WHIYKIIHS
PesepBusblil ypok. O000IMIEHNE 1
162 CI/ICTI;MaTI/BE}l’II:I/IH 3HAHHUH 110 TEME Bubmzorexa LIOK
" " https://m.edso00.ru/d6310bfd
MexaHH4decKne KOJIeOaHns
PesepBusblil ypok. O0001IIEHNE 1
163 CI/ICTI;MaTm:p W 3HAHW 10 TEME Bubmzorexa LIOK
" B " https://m.edsoo.ru/5e2bb83d
DNEeKTPOMarHUTHBIE KOJICOAHUS
PesepBHelIit ypok. O60011IeHNE 1
164 cUcTeMaTu3alys 3HaHUM 1o TemMe bubmuorexa [JOK
"MexaHn4yecKue 1 3JeKTPOMarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBHsblil ypok. O000IIEHNE 1
165 CHCTI;MaTH3ZEHH 3HAHUI IO TEME Bubmzorexa LIOK
" " https://m.edso00.ru/52ad1603
Onrtuka
PesepBusblil ypok. O0001IIEHNE 1
P P N bubmuorexa [JOK
166 cucTeEMaTH3allis 3HAHUI IO TEME
https://m.edsoo.ru/5beclc65
"Ocuoser CTO"
167 PesepBHelit ypok. O600ICHHE 1 bubnmoreka [JOK
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https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65

cCUCTeMaTu3alusl 3HaHHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

https://m.edsoo.ru/f7c59d38

PesepBHelit ypok. O000IICHHE 1

168 cHCTEMAaTH3alis 3HaHUH 110 TEME 1 Bubmiorexa LIOK
" " https://m.eds00.ru/1f511654
dusnka aTtoMma
PesepBHelit ypok. O000IICHHE 1
169 CHCTEMAaTHU3allus 3HAHUH 110 TeMe 1 bu6mmoreka [IOK
"®u3uKa aTOMHOTO SApa U https://m.edsoo.ru/905c5ce0
3JIEMEHTAPHBIX YaCTHUIL"
Pesepsusblil ypok. O0001IIEHNE 1
P P . bubnuorexa [JOK
170 cucTeMaTH3als 3HaHUI 10 TeMe 1
" " https://m.edsoo.ru/2bffb94c
DneMeHTH! acTpO()U3HKH
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPO'PAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

®usnka (6a3oBbili U yrnybaeHHbIN yposeHb)( B 2 yactax). 10 knacc. YuebHuk / /1. 2. TeHaeHwTelH, A. A.
BynatoBa un ap. - M.: BUHOM. NabopaTtopus 3HaHui1, 2020
®usnka. 3agauHumk. 10-11 kn.: nocobue gna obweobpasosat. YupexkaeHuit / A. M. Pbimkesud. - M.

Opoda, 2012

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bubmuoreka [{OK https://m.edsoo.ru/
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