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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOXKEHHM W TpeOOBaHWUU K pe3yjbTaTaM OCBOCHHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuu,  peaqu3ylOIIMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
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, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kxypca Guzukud yriayOiaEHHOTO YpOBHS IO3BOJISIET pPEaM30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHS 00pa3oBaHUs B
opraHu3anusx NnpodecCUOHATBLHOTO O00pa3oBaHus MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe).  HayuHno-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOnEéHHOM YPOBHE, SIBJSIETCS CUCTEMHO-AESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0J1aM 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
MOJAXO/JOB K TMpernojaBaHuio (pU3MKM Ha YIIIYyOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLIkonpHbI Kype HU3HKH — cCHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMEHEHUEe (U3MYECKUX 3HAHUU ONPENEIWIO XapakTep W 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 YMEHHN MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

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 COJIEPKUT MaTepual U3 BCEX Pa3lesioB (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 MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapusayuu. BEE peannsanys NPeaIosaracT HCIOJIb30BAHKE
TYMaHUTapHOTO NOTEHIMaNa (U3MUECKON HAayKH, OCMBICIIEHHE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

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

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBLHOTO IPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30MMacCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
NOCTOSIHHO JIeHCTBYyIoIIero Qaxkropa ydeOHoro mnpouecca. g yriayOiaéHHOro
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 TMpakTHKyma. B mepBom ciydae
MPaKTUKYM MPOBOAUTCS Tu60 B KoHIle 11 knacca, 1100 mocsie nepBoro u BTOPOTo
MOJIYTOJUN B KaXKIOM M3 3TUX KjaccoB. BTopoil cmocod — 3To uHTerpanus padbor
MPaKTUKyMa B CHCTEMY JIa0OPATOPHBIX PabOT, KOTOPBIC MPOBOSATCS B MPOIECCE
u3yueHusi pazzaena (temsl). Ilpu s3ToM mox paboTamMu MpakTUKymMa MOHUMAETCs
CaMOCTOATENILHOE  HCCIEOBAaHUE, KOTOPOE TPOBOJAUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BUIa 0€3 MOIIaroBOi HHCTPYKIIUH.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MPaKTUKyMa MpEACTaBlicHa €AUHBIM IepeuyHeM. Buioop
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 OOYyYarOUIMMHUCS YMEHHUSIMHU MPOBOJUTH TPSIMBIE 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 pacu€THBIX 3a7a4 MPUOPUTETOM SBIISIFOTCS 3aJa4Ml C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
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 maTepHalibHO-
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 000pyJOBaHUE I BBIMOJHEHHUS YKa3aHHBIX B IporpaMme 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
MEePEYUCICHHbIX B TMporpamMme Mo (U3UKE KIIOUYEBBIX JIEMOHCTpAIUMN s
UCCIICIOBAHUSI  M3Y4YaeMbIX  SIBJICHUW W  TPOLECCOB, HSMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcssi B BHJI€ TEMATHUYECKUX KOMILJIEKTOB M OOECIEeUHUBAETCA 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€ IU(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 (HOPMHpPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

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

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIIOIB30BAHUEM (U3UUYECKUX
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 00y4eHHUI0 B 9TOM HaIIPaBJICHHH.

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,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSpHY0  (U3HUKY,
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 PpEIICHUS] Pa3IUYHBIX 3a7a4 C SBHO 3aJaHHOMU
(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 TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

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 OOIIETo
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHBIN ypoBEeHb) Ha YPOBHE CPETHETO OOIEro
obpazoBanus otBoauTcs B 10 kmacce -170 yacoB (5 yacoB B Hejenmo), B 11 kmacce
— 170 gacoB (5 4acoB B HECIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
NPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM WHIUBUIYaIbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. 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 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

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

N3yuenne nBUXKEHUS Tejla, OpPOIIEHHOrO0 TrOpu30HTalbHO. IIpoBepka
TUIOTE3bl O TPSIMOM MPOMOPIMOHATIBHONM 3aBUCHUMOCTH MEXAY JaJbHOCTBIO
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. Muepuumanehble cuctemsl oTcyéta. lIpmHumn
OoTHOcuTeNbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA /U151 MaT€pUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
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. [lepBast 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
JKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHKECHHUS.

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  PaBHOACHCTBYIOIIEHM  NPWIOKEHHBIX K TEIy CHI  C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUU.

LleHTpoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOH IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MaccChl.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

N3yueHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, EPEKUHYTON yepes
JETKui OJIOK.

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

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. [locTymarenbHoe W BpallaTebHOE JBHKEHHUE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PAaBHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOrO TeENa, HMMEIOLIEr0 OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynsc MaTepruaibHOM TOYKH, CUCTEMBI MaTepUaIbHbIX TOYEK. LleHTp Macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

WMty nbC CUITbI M ©I3MEHEHUE UMITYJIbCA TENa.

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.



[loTeHnIManbHBIE W HENOTEHUMAJbHbIE Cuibl. [loTeHnmanbHas >HEprus.
[TorenuuanbHast sHEprUst ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbs KOCMUYECKask CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHS] MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMICAIbHOM JKUIKOCTU Kak CJIEACTBHE 3aKOHA
COXPaHEHUS MEXaHUYECKOW JHEPIHH.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM W MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

M3mepeHne nMiyibca Teia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3Mepenre KHHETUYECKON YHEPTUHU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
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,
KUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE 3THUX



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. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBICHUE U30TPOIIECCOB: 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 TeMIIepaTypbl TEPMOTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

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

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCcTHI] BEIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomuol, npaKmuKym.

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

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nuzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIs
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJUHAMHUYECKON CHUCTEMBbl KaK CPEIHHE 3HAYEHHS] BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



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

Mogens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMHI:
ypaBHeHHEe MenpaeneeBa—KianeiipoHa u BbIpaK€HUE UIsI BHYTPEHHEH 3HEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMouHaMuKe. Beruncienne paboThl o rpaduky
npoiiecca Ha pV-nuarpamme.

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

KomnuectBo TtemnoTel. TenmnoéMkocTh Tena. YAelnbHass 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 W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

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

Bropoii 3ak0OH TEpMOJAMHAMMKHM JUISI  HEPABHOBECHBIX  IMPOLIECCOB:
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, YTUIU3AlUs «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.

[TapooOpa3oBanue u KoHAeHcamus. VcmapeHne W KWmeHWE. 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. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

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

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. 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 3HEprun B Pa30BbIX NMEPEX0IaX.

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
KPUCTAJUIbI, COBPEMEHHBIE 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 HEHBIOTOHOBCKOM 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  JeopMallid  pe3WHOBOro oOpasuma  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 JJICKTPUYECKUM 3apsii. 3aKOH COXPAHEHUSI BJIECKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUYECKOE 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 TMojdsl (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. DneKTpo€MKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpaA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOHMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: 3JIEKTPOCKOII,
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  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOMIAau
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 COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBusl CylnIeCTBOBAHUS IOCTOSIHHOTO JJIEKTPUYECKOro Toka. McTouyHMKM
toka. Hanpsikenue U u D1C é.

3akod OMa U1 ydacTKa LEMu.

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

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIUHEHUE NPOBOJHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuina Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

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

OJIC u BHYTpEHHEE COIPOTUBJIECHHE HCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUMK IIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUS I PE3UCTOpa,
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 MOTEHUMAIOB MEXAY IMOJIOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT HaMpsDKEHUS] JJISI  JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

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

HccnenoBanre pa3HOCTU MOTEHIMAIOB MEXIY MOJIIOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCThH COINPOTUBICHHUS METAJUIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass W TpUMECHass  IPOBOAUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHME: TIa30pa3psiIHbIE
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIIJIABKA AJIFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIUS.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomuol, RPAKMUKYM.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccenenoBanve  3aBUCUMOCTM  CONPOTHUBIIEHUSA  TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BEIUUYHMH C UCIIOJIb30BAHMEM AHAIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BETUYHMH, NPOBEpKA MPEMJIOKEHHBIX TMIOoTe3 (BbIOOp U3 pador,
ONMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYILECTBIISIETCS C YYETOM COAEPKATEIBHBIX MEKIIPEIMETHBIX CBSI3E€M C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

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



Teopusi, HAOIIOJACHHE, OSKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, H3MEpPEHHE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(pOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYEeCKOro TOIUIMBA JUIsl BBIPAOOTKM  «TEIJIOBONW» W
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ,
MOJIb BELIECTBA, MOJISIpHAsh Macca, IOJIYy4YeHHE HaHOMAaTEepUalloB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghusa: BnaxxHoCTh BO3/yXa, BETPhI, 6apOMETp, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITbI, TOJTYIPOBOIHUKOBEIE PUOOPHI, TaTbBAHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

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

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, 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 Bemecte. DeppoOMarHeTuky, napa- U THaMarHeTHKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

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

KaptiHa 7uHHMA  WMHAYKOWM  MArHATHOTO  MOJS  IOJIOCOBOTO |
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.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHUS My4YKa 3JIEKTPOHOB B MArHUTHOM ITOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO IO TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO 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. InexkmpomacHumnas uHOYKyu.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKUMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. KarTymika HWHAYKTUBHOCTH B II€MH TOCTOSHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMU TEJ MPU ABUKEHUH B MArHUTHOM IOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tanenue MarauTa B alIOMUHUEBON (METHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHAYKIUU BUXPEBOIO MArHUTHOTO TOJIS.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO 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 3atyxaronux kKojaebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
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 MacCMBHOM TPYXKHHE C IIEIbIO
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 3aTYyXAIOINX KOJIEOAHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUTMTYJOM CHIIbI TOKA B KOJIEOATETbHOM 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 MpU PA3IMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

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

Wneansubiii  Tpancopmatop. IlpomsBonactBo, mnepegaya U MoTpeOIeHUE
IIEKTPUYECKON SHEPTHH.

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

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JMHUU JIEKTponepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh 4acCTOThI CBOOOJHBIX KOJEOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXarOMIUX JIEKTPOMATrHUTHBIX KOJIEOaHU.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO M IPUHIMT ACHCTBUS TpaHCchopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAHCA.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B IIETIH TIGPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MpONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJHBI.
CBolicTBa MEXaHWYECKHUX BOJH: OTpPaXKCHHE, MPEIOMJICHUE, WHTEePhEpPEHIUS |
T paKIms.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsI3HEHUE OKPYKAOLIEN CPEBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IIYYCHUS JICKTPOMArHUTHBIX BOJIH.
B3aumnast oprieHTaIs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

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

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

[TpuHIMIIBI paIUOCBSA3MU U TENIEBUICHUA. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOMIEH CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yJIbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U MEJUIIUHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HaOmronenue oTpakeHus U IpeJIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue untepdepenunu n qudppakiind MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HaOmnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, MTOSpU3anus, Tudpakius, UHTepdepeHITs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsiMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npeoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusme. [ducnepcust cBera. CiioxHBIA cocTaB O€lI0ro CBETa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHbIil yroyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsIHUS TOHKOM c(epuyeckoil JHH3bI OT €€ F€OMETPUH U OTHOCHUTENIBHOTO
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
COOMpAIOIIUX U PACCEUBAIONINX JMH3AX U UX CUCTEMAX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. [lpumepsl Kiraccuueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

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

ITonsapuzanus csera.

TexHuueckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTpEHHET0 oTpaxeHus. Mojienb CBEeTOBOIA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaOmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

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 n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIIny JIa3epHOTO U3JIyYCHHUS Ha ABYX LIETAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuubl  IIPUMEHUMOCTM  KJIaccuyeckom  MmexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHia.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMIYJIbC PENITUBUCTCKON YaCTHUIIBI.

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



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPONIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPrUM  PEISTUBUCTCKUX dYacTuil (IO
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemieHusa Buna. I'unoresa [1naHka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHCHHE
OunmTerHa 11 Gororddexra. «Kpacnas rpanuma» Goroaddekra.

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

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Cneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTor(PdeKT HAa YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYNPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrossaao [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3nyuenue u nornomieare GoTOHOB MPU MEPEXOE aToMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

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 IMHEH4aToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTh. Aubda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAKTUBHOTO pacnaja. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHBIN QOH n3inydueHus. Jlozumerpus.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertons! perucTpaluy U UCCIIENOBAHUS SJIEMEHTAPHBIX YACTULI.

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

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EanHcTBO u3nyueckoil KapTUHBI MUpA.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKoB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHAEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHomuu. [IpUMEHMMOCTh 3aKOHOB (U3UKH JUISI OOBSICHEHHUS TMPUPOJIBI
KOCMHUYECKUX O0BEKTOB.

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

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM II0CIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYTpeHHEe CTpoecHuE
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBaszapbel. UEpHBIE ABIPHI B sSapax
TraJIaKTHK.

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

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

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 U3MEPECHHUH (PU3MYCCKUX BEIIUYHH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHUUYECKUUA  HKCICPHUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



OO0o0uIeHne U cucTeMaTU3alus COJIEp KaHUsl pa3leloB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOIUHAMUKA», « DIEKTpoauHaMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHUM B DKOHOMHMYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
bu3ndeckoil Teopuu, poiib GU3NUIECKON TEOprur B POPMUPOBAHUU MPEACTABICHUM
0 (Qu3NYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

MexnpeaMeTHbie CBSA3M.

Nzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 11 kjacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
nO3HaHuA: SBJICHHWE, HAy4YHbId (DAaKT, rumoresa, (pusmyeckas BEIWYMHA, 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
TOXKAECTBO. BEKTOpBI M MX NMPOEKIMU HA OCU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIE
JIBW)KCHUS B JKMBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKUM IIpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIBTPa3ByKOBasl JHMArHOCTUKA B MEIWIMHE, OINTHYECKHE SBIECHUS B JKUBOU
IIPUPOJIE.

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

T'eocpaghusa: wmarHuTHblE MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSTHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
3NIeKTpoIBUTaTeNb SIKOOU, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anteHHa, tenepoH, CBY-meub, yabTpa3ByKoBass JMAarHOCTUKa B TEXHHKE,



HpOCKHHOHHBII;'I aIrrapar, BOJIOKOHHAsA OIITHKA, COJITHCYHAaA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, sAACpHas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI ee pa3sBUTHA.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS Yy4yeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAaHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
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 JCSATEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
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 IEATEIBHOCTH.

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 OCO3HAHHWE JJMYHOTO BKJIaJIa B MOCTPOCHNE YCTOMYMBOTO 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 (U3UKOW W TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
YKU3HEHHbIC TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHMIO M CamMOOOpa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh 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 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKH OCYHIECTBISTH TMPOEKTHYIO 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
MaTEpPHUAJIbHBIX U 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 MBIIICHUE MTPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU U METOJaMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATeTLHOCTH B 00JacTH (PU3WMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coAep>KaHUsl, TPUMEHEHHUIO PA3JIMYHBIX METOJ0B MTO3HAHUS;

BJIAJICTh BHUJAMU JICSITEIBHOCTH IO TOJIYYECHHIO HOBOIO 3HAHUA, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyallU3WPOBATH 3ajady,
BBIJIBUTATh TUINOTE3y €€ PpeIICHUs, HaXOIWTh apPryMEHThl JJIs
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh IIOJIYYEHHBIE B XOJI€ PpEIICHUS 3aJad4d Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHECHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00Opa30BaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JlaBaTh OIICHKY HOBBIM CUTYallMsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
yMEeTh TEPEHOCUTh 3HaHHSA TI0 (U3NKE B MPAKTHYECKYIO O00JacTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JacTel;
BBIJIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTMHAJIBHBIC IMOJIXO/bI U PEIICHHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATENIBHO OCYIIECTBIISITh MOMUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COAEPKAHMSI B Pa3IMUYHBIX (popmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHME Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh IMPEANOCHUIKM KOH(QIMKTHBIX CUTyalldd 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/10T0 YjIeHa KOJUIEKTHBA,

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYLIECTBJIATh MO3UTUBHOE CTPAaTErMYECKOE IIOBEICHHE B Pa3IUYHbIX
CUTyallUsIX,  MPOSIBISATH  TBOPYUECTBO W BOOOpakeHue,  ObITh
UHUIIATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3UKK W aCTPOHOMHUH, BBISBIATH MNPOOJEMBI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI 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 BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKYM, TOCTOSHHO MOBBIIATH CBOM 0Opa30BATENbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

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

WCIIOJIB30BaTh TPHUEMBI pedieKcH Il OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATh PEUICHUS MO 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;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OLMIUOKH.

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

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWS,  BKJIIOYAIOLWIErO0  CIOCOOHOCTh  IMOHUMATh  CBOE

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

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
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, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHX BO3MOXKHOCTEH;

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

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



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

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaNIbHOM M JITHYECKOM cdepax JeAaTeTbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpOBaHUU MPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLUMaIbHas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJO, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE mMajJieHue, abCoNOTHO ynpyras naedopmanus, aOCOIOTHO
yrIpyroe u abCOMIOTHO HEYNPYToe CTOJIKHOBEHUS, MOJICINIU ra3a, KUIKOCTH
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TOHMUMAaTh BCEOOIINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KUHEMATUKH PABHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPIruM, CBSI3b PAOOTHI CUJIBI C MU3MEHEHUEM MEXaHWYECKOW IHEPTHH,
yCIIOBUSI PAaBHOBECHS TBEPJAOTO Tejia), MPU OTOM  HUCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXAHUYECKON SHEPruHr, 3aKOHA BCEMUPHOIO TATOTEHHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPHl BEIIECTBA CO CPEIHEHM KHHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH



COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BATh
MaTeMaTU4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
UenyM W JJI1 3aMKHYTOM JJIEKTPUYECKOM I1enu, 3akoH J[xoyis—JIeHna,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

ONKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUSA, HCIONb3ysS BETUYHMHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CWJIbI, JaBJECHWE, IIOTCHUUAJIbHAs DHHEPIUs, KUHETHYECKas
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
HEprus ynpyrod nedpopmanuu NOpPYKHUHBI, KOJMYECTBO TEILJIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJIBbHOIO rasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpsHOrOo TENMIoBOro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOTO T10JIH,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, COIPOTHUBIICHHE Y4YacTKa LENU C IOCIEHOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHE YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBWKeHUE, MU(y3Hs, HUCIIapeHHe,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOJUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BEIMUUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHbIE HM3MEpPEHUs (U3MUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIBHYIO YCTAHOBKY, aHAIU3UPOBATh
IIOJIyYCHHBIC PE3yNbTaThl MU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0ro1aTh mpaBuiia 0€30MacHOro Tpyla IpU MPOBEAECHUHN HCCIIET0BaHUN
B paMKax yd4eOHOro »JKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
WCCIIEOBATEIbCKOM M IPOEKTHOW JIEATENBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJENM, OTBedaroued TpeOOBAaHUSIM 3a/lauH,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOJIb30BAHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

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

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

NPUBOAUTH TMPUMEPHl BKJIAJAa POCCUUCKUX M 3apyOEkKHBIX YUEHbBIX-
(U3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEeJOBEKa, CBSI3aHHOM C (U3MUECKUMHU MPOLECCaMH, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



OPUMEHATH pa3jnyHble crocoObl paboThl ¢ HH(popManuen (GuU3nIecKoro
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(OpMAaLUK, CTPYKTYPUPOBAHUS 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 IIO3HABATEIIbHBIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsI 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 HECTaHIAPTHBIX CHUTYyalMsIX, aJIeKBATHO OIICHWBATh BKJIAJ KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

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

K xonmy oOyuenuss B Il knacce npeaMeTHbIE pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4YyHON KapTHHE MUpa, poJib aCTPOHOMUU B
NPaKTUYECKOM JIESITEIbHOCTM YeJOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (Pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTUHE MHUpa, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAY4HBIX MPEICTABICHUI O IIPUPOJIE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKux Tel W
MPOLIECCOB  (SIBJICHMI): OJHOPOJHOE DIIEKTPUUECKOE M OJIHOPOJIHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJIe0aTeNbHbBIN KOHTYp, TOHKas JIMH3a, MOJIeICH aToMa, aTOMHOTO si7jpa U
KBAaHTOBOM MOJIC/IU CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIOJb3Yd OCHOBHBIE TIOJOKEHUSI U 3aKOHBI DJJIEKTPOJUHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
dororddexra, mepBeld U BTOpoW mocTynarsl bopa, mpuHIUI
COOTHOIIIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaMpPsHKEHHOCTD AJIEKTPUYECKOTO MOJIsA, MOTEHIMAT 3JIEKTPOCTATHYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJHAs DSHEPTrusl,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHKCIIO U 3apsAll AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIEpPCUs, TOJHOE BHYTPEHHEE OTpa)Ke€HUe,
dbortoanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
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 M300pakeHUe, CO3JaBaeMOe IJIOCKUM 3€pKajioM, TOHKOM JIMH30,
Y PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3MAX, B 3BE3JHBIX CUCTEMAX, B MEKIaJaKTUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHOH 3aBHCHUMOCTH



¢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 M3MEpPEHUs, OLICHUBATh AOCOIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOTO Tpyla Py MPOBEICHUH HCCIeT0BaHUN
B paMKax ydeOHOro »HKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEILHBIX YCTPOUCTB U J1a00PaTOPHOT0 000pYAOBAHUS;

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 MOCTYJIaThl (PU3NYECKUX TEOPUM
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 3aJaud, TPEOYIoLIMe NPUMEHEHHUs 3HaHUM U3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LIEMOYKY PACCyKJICHUI C ONIOPOIl HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

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

OPUBOJUTH TMPUMEPHl BKJIAJa POCCHUMCKUX W 3apyOCKHBIX 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 HCIOJB30BaHUU JOCTHXKEHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TE€XHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HMH(MOPMAIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

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

paboTaTh B Tpynme C HCHOJHEHHEM pa3IUYHBIX COIMAIBHBIX pPOJIeH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyaymie nmpodeccnoHalbHON AesITEbHOCTH 1O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoububle IIpakTHyeckue
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3.3 ArperatHble cocTosiHUS BelecTBa. dDazoBble 14 1 bubnnorexka [JOK
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
11 Marmutioe rone 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS YK 13 1 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bubmuorexa [JOK
21 Mexareckue kosebaiis 10 https://m.eds00.ru/39859f1
bu6mmoreka [JOK
2.2 ONEeKTpOMarHUTHbHIE KOJIEOAHUS 15 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 https://m.eds00.ru/39859ef1
Hroro no paszneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > https://m.edso00.ru/39859¢ef1
Htoro mo pazneny 5
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Paszgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIn3M 15 bubmorera [JOK
' PHYCKYIAp y https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 (6))
Hsuka atoma > https://m.eds00.ru/39859f1
43 ®du3nKa aTOMHOTO SApa U AIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHII https://m.eds00.ru/39859ef1
Htoro no paznemny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuoreka [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3INKH 12 https://m.edsoo.ru/39859f1
Htoro no paznemny 12
Pazznen 6. PUSHUYECKHM TIPAKTUKYM
. bubmuoreka [JOK
61 DUSHIECKHH MpaKTHIyYM 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEIMETHOTO COJIEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.edso00.ru/39859ef1
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepsHOE Bpems 10 https://m.edsoo.ru/39859f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 ®duszuka — pyHIaMeHTaabHas HayKa O IPUPOE 1 bubamorexa LIOK
yia e pupon https://m.edsoo.ru/1beef346
5 HayuHblil MeTO/1 TO3HAHUS U METO/IbI 1 bubnuoreka [IOK
WCCIICIOBaHUS (PU3NICCKUX SBIICHUN https://m.edsoo.ru/3a7fde29
DKCIepUMEHT U TEOpHsl B IPOIECCe MMO3HAHUS
3 npupoabl. HaGnroieHue u SKCIIEpUMEHT B 1 Bubmiorexa OK
PHPOIRL P https://m.edso0.ru/34c49931
busuke
bubmuoreka [{OK
4 CrniocoOs1 u3mMepeHus: GU3NYECKUX BETUUHH 1
P ¢ https://m.edsoo.ru/ca2def03
5 AOGCOTIOTHAS M OTHOCUTENNbHASI TOTPEIITHOCTH 1 bubmuoreka [IOK
U3MepeHui (pU3NUECKUX BEIUYHH https://m.edsoo.ru/7f18fda3
MopenupoBanue B pusuke. Poias u mecto
6 ¢u3UKM B JOPMUPOBAHUU COBPEMEHHOM 1 bubmmnoreka HOK
Hay4HOU KapTHUHBI MUPA, B IPAKTUYECKOU https://m.edsoo.ru/eabbded1
NEeSATEIbHOCTH JII0IeH
Mexanunueckoe aBuxeHue. Cucrema oTcuera.
but6mmorexa [IOK
7 OTHOCHTENBEHOCTH MEXaHNUECKOTO IBMIKEHMS. 1
https://m.edsoo.ru/e9a52f02
[Ipsimast u 0OpaTHast 3291 MEXaHUKH.
Panuyc-BekTop MaTepuanbHOM TOUKH, €T0
bubnunorexa LIOK
8 MPOEKIIUU Ha OCH KoopauHaT. TpaekTopus. 1

[Tepememenue. Ckopocts. X mpoekiuu Ha

https://m.edso0.ru/30a108a5
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OCH KOOpJIMHAT

PaBHOMEpHOE NPAMOJIMHENHOE ABUKEHHUE.

bu6nmoreka [IOK

9 I'padnueckoe onrcanne paBHOMEPHOTO
pagua N [HCAHHE PaBHOMEPHOT https://m.edsoo.ru/89ba7190
MPSIMOJIMHEHHOTO IBUKCHUS
10 CnoxxeHue nepeMeneHuid U CKOpOCTe. bubmmoreka [JOK
Pemrenue 3amau https://m.edsoo.ru/761d18aa
HepaBHomepHoe nBuxenre. MrooBeHHas
11 ckopocTbh. Yckopenue. [Ipsimonuneiinoe bubmmorexa LIOK
p ' p P https://m.eds00.ru/a99549a7
JIBUKEHHE C TIOCTOSTHHBIM YCKOPEHUEM
12 I'paduueckoe onrcanne MPsIMOIMHEHHOTO bubnuoreka [IOK
JIBU>)KEHUS C TIOCTOSTHHBIM YCKOPEHUEM https://m.edso0.ru/b7560bbf
CBoboaHoe najzieHne. Y cKkopeHrue CBOOOIHOTO
13 najeHusi. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH bubmmorexa [IOK
A ' pA > CKOP ’ https://m.edsoo.ru/f738109c
YCKOPEHUS OT BPEMEHH M UX TpapuKu
14 JIBu>keHue Tena, OpOIIeHHOTO MO YTIIOM K bubmmoreka [JOK
TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonmHeliHoe aBuxkenue. J[BM>keHUe Mo
15 OKPY’KHOCTH. YTJIOBas U JIMHEIHAs CKOPOCTb. bubmmnoreka HOK
[Tepuon m yacrota. LleHTpOoCcTpEMHUTEIIBHOE U https://m.edso0.ru/33196fbe
MOJTHOE YCKOPEHUE
16 O606menue mo Teme "Knnemarnka'. bubnuoreka [IOK
CraproBasi KOHTpPOJIbHAsI paboTa https://m.edso00.ru/1242f32e
Ilepsslii 3akoH HproToHa. MHepinanbHbIe
17 cucteMbl oTcuéTa. [[pUHIIMT OTHOCUTENBHOCTH bubmmorexa [JOK
- pui B https://m.edsoo.ru/5a9e4a64
lNanunes. HennepumanbHble CUCTEMBI OTCUETA
18 Cuna. PaBHoelicTByIo1as cuia. Bropoit bubnuotexa [JOK
3akoH Herotona. Macca https://m.eds00.ru/141d3837
19 B3anmopeiicteue Ten. Tperuii 3akoH HeroToHa bu6muoreka [IOK
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[IpuHnun cynepno3unuu cuil. Pemenue 3anay

https://m.edsoo.ru/57dba505
bubnunoreka LIOK

20
Ha MpUMEHEHKE 3aKOHOB HbroTOHA https://m.edsoo.ru/bdf997fb
3aKOH BCEMUPHOTO TATOTEHUS.
21 DKBUBAJIEHTHOCTh IPABUTAIIMOHHON U bubmorexa LOK
. P a https://m.edsoo.ru/9aba2b0a
WHEPTHON MacChl
99 Cwuia TSOKeCTH U yCKOPEeHHE CBOOOHOTO bubnmnoreka HOK
najacHus https://m.edsoo0.ru/22757f26
JIBukeHne HeOECHBIX Te U UX
23 HMCKYCCTBEHHBIX CITYTHHKOB. [lepBas bubmmorexa [IOK
Y It P https://m.edsoo.ru/11abfa0a
KocMU4eckasi ckopocThb. 3akoHbl Keriepa
bubnunoreka LIOK
24 . I'yka. B
Cuna ynpyroctit. 3ako Iyka. Bec Tenia https://m.edsoo.ru/0Oae2cd84
Cuna tpenus. [Ipupoaa v BUABI CUIT TPEHUS. bubnnorexa [JOK
25 JIBUKeHUE B )KUJKOCTHU U T'a3e C YYETOM CHJIIbI https://m.edso00.ru/1fa86499
COIIPOTHBIIEHUS CPE/IBI https://m.eds00.ru/2cb29676
26 Hasnenue. 'ugpocrarnueckoe JaBieHUE. bubnnorexa [JOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
bu6nmorexa LIOK
AbcomotHO TBepaoe Teno. [loctynaTenbHoe u
27 BpaliaTeIbHOE TBUKEHUE TBEPJIOTO Telia bubmorexa LOK
paitl A P https://m.edsoo.ru/2b95d57e
28 MoMeHT CUJIbl OTHOCUTEIEHO OCH BPAIIEHUS. bubnnorexa [JOK
[Ineqo cumnsl https://m.eds00.ru/653d3459
CrnosxeHue CHll, MPUIOKEHHBIX K TBEPIOM
29 teny. LleHT T;DKEE:TI/I Tena yCJ‘IOBI/IHpH ’ bubmorexa [JOK
Y P ' https://m.eds00.ru/9aa79a7d
paBHOBECHsI TBEPIOTO Teja. Busl paBHOBECHs
30 Pemenue 3amau Bubmorexa IOK

https://m.edsoo.ru/dclcaacO
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O606menue o teme "IuHamuka. CtaTuka

bubnunoreka LIOK

31
TBEpaoro temna" https://m.edso00.ru/9f5a574c
NMnynbsc MaTepuabHOW TOUYKHU, CUCTEMBI
32 MaTepualbHBIX TOYEK. LIeHTp Macc cucTeMbl bubnuoreka [JOK
MaTepHualbHBIX TOYEK. Teopema 0 JBUKEHUU https://m.edsoo.ru/4bb8294b
IIEHTpa Macc
Nmirysbe cuitbl 1 ©13BMEHEHUE UMITYJIbCA Tea.
33 3aKOH COXpaHEHHsI UMITYJIbca. PeakTHBHOE bubmorexa LOK
P 4 ' https://m.edsoo.ru/13f0a221
JIBIKCHUC
MoMeHT uMITyNbca MaTepUaIbHON TOYKH.
34 [IpencraBieHue 0 COXpaHEHHH MOMEHTA bubmorexa HOK
P P https://m.edsoo.ru/d6532eb9
UMITYJIbCA B IICHTPAIbHBIX MOJSIX
bubmuoreka [{OK
35 Pemenue 3amau
A https://m.edsoo.ru/f7706d63
PaboTa critbl Ha MaJIOM ¥ Ha KOHCYHOM
36 nepemenieHuu. ['padpuueckoe npeacrapneHue bu6morexa HOK
P P P https://m.eds00.ru/913974c7
paboThI cuiTbl. MOIITHOCTE CHITBI
Kunernueckas sneprus. Teopema 00
37 W3MEHEHUN KHHETHYECKOW SHEPT U bubmorexa LHOK
. p https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOM TOUKH
[ToTeHIMaabHbIC M HEMIOTEHIIUNATbHBIC CHIIBI.
38 ITorennmanbHas sHeprud. Bropas bubmorexa HOK
P, p https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
Tpetsbs kKocMuveckasi ckopocTb. CBsi3b pabOTHI
HETIOTCHITNAJBHBIX CHJI C U3MCHEHHEM bubmuoreka [{OK
39 .
MEXaHUYECKON PHEPTUU CUCTEMBI Tell. 3aKOH https://m.edsoo.ru/f57b4e01
COXPaHCHUS MEXaHHUYECKOH SHEePTUN
40 KonrtponbHas paborta no reme "3aKoHbl bubmuorexa [IOK
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COXPAaHEHHUs B MEXaHUKe"

https://m.edsoo.ru/474e7c4a

Yupyrue u Heynpyriue CTOIKHOBEHHS.

41 VYpaBHenue bepryiuu s UieaIbHOM brbmmorexa [JOK
P PHYIUH ATA 1A https://m.edso0.ru/f30f43b6
KUJKOCTU
Pa3Butue npeacrasieHuil 0 Npupoe TEIIOTHI.
42 Ocnonble nonoxkennss MKT. J[Iuddyzus bubmorexa LOK
' YL https://m.edsoo.ru/b0a4445f
BbpoyHoBCKOE nBMXEHUE
CrtpoeHnue ra3000pa3HbIX, )KUIKUX U TBEPIbIX
43 Tle Xapakre BE)KGHI/I}I u BSﬂaI/IMO eﬁC”Il“)BHI/IH bubmmorexa [JOK
- 4P pA a https://m.edsoo.ru/c44d02e2
YacTHUI BELIECTBA
44 Macca u pazMepsl MOJIEKYIT (aTOMOB). bubmmoreka [JOK
KommnuectBo Bemectna. [locTosiHHas ABoraapo https://m.edsoo.ru/c5b72ab7
45 Temneparypa. Ternosoe paBHoBecue. Illkana bubnnoreka [JOK
Henscus https://m.edso0.ru/0070d493
bubmuoreka [{OK
46 P
CHICHHC sanad https://m.edsoo.ru/1531aba5
bu6nmorexa LIOK
47 nu iras. [
ACIBHBIN Ta3. 1 a30BPIC SAKOHET https://m.edsoo.ru/1deb2367
48 VYpaBuenue MenneneeBa-Kianeiipona. bubnnorexa [JOK
Pemnrenue 3anau https://m.edsoo.ru/8d12c328
bu6nmorexa LIOK
49 A .
OconroTHas Temreparypa. 3akoH JlanpToHa https://m.edsoo.ru/14e02d1f
50 N3omponeccel B UaeaIbHOM Irase ¢ bubmmnoreka HOK
MOCTOSIHHBIM KOJIMYECTBOM BeEIlIECTBA https://m.edso00.ru/68878d51
51 I'padnueckoe mpencraBiaeHe U30MPOLIECCOB: bu6muoreka [JOK
M30TEepMa, U30X0pa, n300apa https://m.edso0.ru/1344327b
52 OcnoBHoe ypasaenne MKT Bubmmorexa [IOK

https://m.edso0.ru/c8094721
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bubnunoreka LIOK

>3 Pemerme a2 https://m.eds00.ru/10265a05
CBs13b a0COMIOTHOM TEMIIEPATYPHI

54 TepMOHHHaMPiquKOﬁ CPfCTeMH co cpeeit https://m.edsoo.ru/c38af875
KHUHETUYECKOM SHEPrueil mocTynaTeabHOro
TEIJIOBOTO ABMXKEHHUS €€ 4aCTHUIl

55 O06001IeHrEe U CUCTEMAaTU3aIMs 3HAHUH 10 bubnnorexa [{OK
teme "OcHoBbl MKT" https://m.edso0.ru/09d12fd8

" " bubmmoreka [JOK

5 Obobmenne no reme "Ocronn MKT https://m.edsoo.ru/13adad59
TepmonnHaMmuyeckas cucrema. 3ajlaHue
BHEIIHUX ycsoBui uis T/ cucreMsl.

57 BHemrnue u BHyTpeHHHE TapaMeTpBhI. Bbu6moteka [JOK
[Tapametpsl T/] cuctemsbl Kak cpeaHue https://m.edso0.ru/5f8d38a3
3HAYEHUS BEJIMYUH, OMUCHIBAIOIIUX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE
Hynesoe Hauano TepMOAMHAMUKH.

58 CamonpounsBosbHas penakcauus T/J] cuctemsl brbmmorexa LTOK

https://m.edsoo.ru/8ec512f0
K TEIIOBOMY PaBHOBECHIO

59 Mopaenb ueanbHOTO Ta3a B TEPMOIUHAMUKE. bu6nunorexa LIOK
VYcnoBus TPUMEHUMOCTH 3TON MOAEIH https://m.edso00.ru/29355001

60 VYpaBuenue MenneneeBa-Knanelipona u bubnnorexa [JOK
BBIPAKCHUE JIJI1 BHYTPEHHEN SHEPTUU https://m.edsoo.ru/bal178d0
BeIpaxxenue 111 BHyTpeHHEN SHEPTUH

61 OJIHOATOMHOT'0 UEAJIBHOIO rasa. bubmuoreka [JOK
KBazucrarnueckue u HecTaTUUECKUE https://m.edsoo.ru/ac5cacl5
IIPOLIECCHI

62 OnemeHTapHas paboTa B TEpMOJUHAMUKE. bubnmorera LHOK

https://m.edso0.ru/741d5738
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Beruncnenue paboTsl 1o rpaduky mpoiecca Ha
pV-nuarpamme

Terutonepenaya Kak criocod N3MEHEHUsI

bu6nmoreka [IOK

63 BHyTpeHHel 3Heprun T/l cuctemsl 6e3 https://m.eds0o.ru/3d734561
COBEpIICHHS PabOTHI
64 K e bub6nmoreka [IOK
OHBEKIIHUS, TEIUIOMPOBOTHOCTD, U3Ty4eH https://m.edsoo.ru/157b54cd
KomnuecTBo TemioTsl. TemmoéMKOCTh Tena.
65 VY nenbHas U MOJIIpHAs TEIIIOEMKOCTH bubnnorexa [JOK
BEILECTBA. Y IebHAs TEII0TA CrOPAHUs https://m.edsoo.ru/7ba67355
TOTUTABA
66 Pacuér xonuuecTBa TEMIOTHI ITPU bubnuoreka [IOK
TemIoneperayde https://m.edsoo.ru/1db5ad4e
67 [Tonstue 06 aqnabarnom npouecce. [lepBorit bubmmoreka [JOK
3aKOH TE€PMOJIMHAMUKHI https://m.edso0o0.ru/d8098824
KonuuecTBo TemoTsl 1 paboTa Kak Mephbl bubnnorexa [JOK
68 .
W3MEHEHUs BHyTpeHHe# sHeprun T /I cucrtemsl https://m.edsoo.ru/b047alcd
Bropoii 3akoH TepMOAUHAMUKH IS
69 aBIf BECHBIX U Hp aSHOBeCHLIXHH OIIECCOB bubmmorexa LIOK
PaBHoOBCC °P pott ' https://m.edsoo.ru/c6f4f464
HeoOpaTuMoCTh IPUPOTHBIX TPOIIECCOB
N bubnuoreka [IOK
70 [Ipunnune! aevictBus TemnoBbix MamuH. KIT/ https://m.eds00.ru/2e945513
bu6nmorexa LIOK
71 Maxkcumansnoe 3nauenue KII. [{ukn Kapuo https://m.edso0.ru/fe3857b9
bu6nunorexa LIOK
P
72 clieHme sanat https://m.edsoo.ru/b3efal8b
73 DKOJIOTHYECKHE aCIICKTHI UCIIOIb30BaHUS bubmuoreka [{OK

TEIUIOBBIX JBUTarenei. TemnoBoe 3arpsi3HeHne

https://m.edso0.ru/9867aaa7
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OKpY>Karollen cpeibl

74 Pemenue 3agau bubmmorexa [IOK
https://m.edsoo.ru/c8c70432
75 O06001IeHrEe U CUCTEMATU3aIMs 3HAHUH 10 bubmuorexa [IOK
teMe "Tepmoaunamuka. TennoBsle MalinHbL" https://m.edsoo.ru/28d62b3f
76 KontposbHas pabota mo teme bubnmnoreka HOK
"Tepmonunamuka. TenaoBble MalIuHbI" https://m.edsoo.ru/1b6e26c5
[TapoobpazoBanue u koHaeHcanus. Vicnapenue
77 u KII)/IHeHI:/Ie VenbHas TemiaoTa ’ bubmmorexa [IOK
' https://m.eds00.ru/6f8e6777
mapooOpa3oBaHus
HacwImenHbie ¥ HEHACHIIICHHBIC MTAPHI.
KauecTBeHHas 3aBUCUMOCTD IJIOTHOCTH U
JABJICHUSI HACBHIIIICHHOTO 1Mapa OT
78 TEeMIIepaTypbl, UX HE3aBUCHUMOCTh OT 00bEMa bubmmorexa [IOK
PATyPEL, https://m.edsoo.ru/f5c17d02
HACBIIICHHOTO Mapa. 3aBUCUMOCTh
TEeMIIEpPaTyphl KUTIEHUS OT JaBJICHUS B
KHUJAKOCTH
79 BraxxnocTs Bo3ayxa. AGComoTHAS 1 bubmmoteka IIOK
OTHOCHUTENbHAS BIAXHOCTh https://m.edsoo.ru/30ebbb79
bubmmoteka IIOK
80 Pemenwue 3amau
A https://m.eds00.ru/18e95ff3
81 Tsépnoe teno. Kpucramnnueckue u amopgpHsie bubmmnoreka HOK
Tesia. AHU30TPONUS CBOMCTB KPUCTAJIIOB https://m.edso0.ru/20a88a03
82 [InaBneHne u kpuctauM3anus. Y qesbHas bubmuorexa [IOK
TertoTa rmiaBnieHus. Cyomumanus https://m.edsoo.ru/6ee91e9f
Hedopmaruu TBEpaOTO Tena. PacTsokenue u
but6mmoreka [IOK
83 cxarue. Casur. Monyine FOura. IIpenen

yrnpyrux aedopmariuii

https://m.edsoo.ru/dalaabl10
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TernoBoe paclIMpeHUe KUIKOCTEN U TBEPIBIX

84 TeJ. AHTApMOHHU3M TETUIOBBIX KOJIeOaHUH bubmorexa LIOK
' P https://m.edsoo.ru/7ba5edf2
YacTHUL BELIECTBA

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

bub6nmoreka [IOK

86 Y 0

PABHCHHE TEILIOBOTO baiatica https://m.edsoo.ru/ab1521fb
bu6nmmoreka [IOK

87 P

cHicme salat https://m.edsoo.ru/8ab7f40d
[ToBepxHOCcTHOE HaTsKeHUE. KanumsipHeie
88 sBJIeHUs. J[aBlieHUE 11O HCKPHUBIICHHOM bubmmorexa [JOK
' P https://m.edsoo.ru/b42f1f97
MOBEPXHOCTHIO KuakocTH. Dopmyna Jlannaca
O0600611eHre U cucTeMaTu3alus 3HaHUu# 10
89 TeMe "ArperaTHbIe COCTOSTHUS BEIIECTBA bubmmorexa [JOK
P B ' https://m.eds00.ru/0b52575¢
@®a30BbIE IEPEXOABI

90 O6061enHue o Teme "ArperaTHble COCTOSHUS bubnmoreka [JOK
BeniectBa. PazoBble nepexoas” https://m.edsoo.ru/7dc2a739
DneKTpu3aus Tei U €€ MPOosIBICHUSI.

01 Dnektpuueckuii 3apsia. [[Ba Buna bubmuoreka [IOK
JIEKTPUYECKUX 3apsanoB. [IpoBoaHuKH, https://m.edsoo.ru/laff445f
JTUAJIEKTPUKU U MTOIYIIPOBOIHUKHI

92 DneMEeHTapHBIN JIEKTPUUECKUM 3apsia. 3aKOH bubmuoreka [IOK
COXpAHEHUS JIEKTPUYECKOrO 3apsiia https://m.edsoo.ru/f49afd24

93 B3aumoneiicteue 3apsaioB. ToueuHsle 3apsabl. bubnmorexa [JOK
3akon Kymnona https://m.edsoo.ru/445b7746

bubnunorexa LIOK

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

https://m.edsoo.ru/08fc19bc
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Dnekrpuueckoe nose. Ero neiictBue Ha

bubnunoreka LIOK

95
BJIEKTPUYECKUE 3aPs /bl https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIA.
[Tpo6usrii 3apsia. JluauM HAIPsSHKEHHOCTH bubnuoreka [JOK
96
3IEKTPUUECKOTO 1oJist. OTHOPOIHOE https://m.edso00.ru/3dac6957
AIEKTPUYECKOE TOJIe
97 [ToTeHIMaIbHOCTD AIEKTPOCTATUIECKOTO bub6nmoreka [IOK
noJist. Pa3HOCTE NOTEHIIMAIIOB U HAIIPSIKEHUE https://m.eds00.ru/80021447
[ToTenuuanpHas >Heprus 3apsaa B
98 JJICKT L(I)CTaTI/I‘ICCKOI\fI) oJie Il)_[OHTeH najn bubmmorexa [JOK
P ' t https://m.edsoo.ru/af5fa389
ANEKTPOCTATUYECKOTO MO
99 CBs13b HANPSHKEHHOCTH TIOJIA U PA3HOCTH bubmmoreka [JOK
MOTEHIMAIOB JJISI JIEKTPOCTATUYECKOTO TOJISI https://m.edsoo.ru/df7a6838
[IpuHIMI cyneprno3uuu dJIEKTPUUECKUX bubnuoreka [IOK
100 .
osiei https://m.edsoo.ru/Ocfe4a6c
bu6nunorexa LIOK
101 P
CHICHHC sajad https://m.edsoo.ru/5a582263
102 [Tone Toueunoro 3apsina. [lone paBHOMEpHO bubnnoreka [JOK
3apsHKEHHON cdepsl https://m.edsoo.ru/b297b5c3
[Tonie paBHOMEPHO 3apsHKEHHOTO IO 00BEM
103 mapa pHOJ'Ie aI;HOMepHo 3apsKEHHON ’ brbmmorexa LTOK
pa- P p p https://m.edsoo.ru/f7a665ee
0ECKOHEYHOM MIO0CKOCTH
104 [IpoBOHMKY B 3IEKTPOCTATHYECKOM IIOJIE. bubnmnoreka HOK
VYcoBre paBHOBECHS 3apsiiOB https://m.edso0.ru/32405eab
JIMBIIEKTPUKY U TTOITYIIPOBOJIHUKH B bubmuorexa [IOK
105
3IIEKTPOCTATHYECKOM I10JIE https://m.edso0.ru/060ebab5
106 Kongencarop. O1neKTpoEMKOCTh bu6muoreka [IOK

KOHACHCATOpA. BHCKTpOéMKOCTB IIJIOCKOTI'O

https://m.edso00.ru/845b4f73
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KOHJICHCATOpa

107 [TapannenpHOE COeMHEHNE KOHICHCATOPOB bubmorexa LOK
P A A P https://m.edsoo.ru/d11e8ce7
108 ITocnegoBarenbHOE COCAUHEHUE bubmuorexa [IOK
KOHJIEHCAaTOPOB https://m.edsoo.ru/1e992920
109 DHeprus 3apsHKeHHOTO KOHASHCATOpa bubmorexa LOK
P P A P https://m.edsoo.ru/73a34f18
bu6nmoreka [IOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.edsoo.ru/27434040
111 JIBrKeHue 3apsyKeHHON YacTHIIbI B bubmmoreka [JOK
OJIHOPOJTHOM 3JIEKTPUUECKOM TT0JIe https://m.edsoo.ru/8341d6ac
112 Pemrenue 3amau
113 O00011IeHIE U CUCTEMATU3aIisl 3HAHUN 110 bu6nmorexa LIOK
Teme "Dnekrpuueckoe nose"” https://m.edsoo.ru/5752603f
KonrtponbHas pabota no reme bubmmnoreka HOK
114
"DnexkTpuueckoe nose" https://m.edsoo.ru/cefe90e9
Cuna Toxka. [TocTostHHBIN TOK. Y CIIOBHS
115 CYILIECTBOBAHUS MMOCTOSHHOTO AJIEKTPUYECKOTO bubmmorexa [JOK
i P https://m.eds00.ru/233311b5
TOKa
bubnmorexa LIOK
116 nu .H S/C
crowikit Toka. Hanpsixetiie it 91 https://m.edso0.ru/0839a115
117 3akon OMa 1t y9acTKa LEenu. DJIEKTPHUIECKOe bubnnoreka [JOK
COTIPOTHUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTh CONIPOTUBIICHUSI OJJTHOPOTHOTO
118 MPOBOJIHUKA OT 613) JIUHBI U rmi[) 5 If bubmorexa HOK
POBOA g tman https://m.edso00.ru/95fcdf51
MOTIEPEYHOTO CEUCHUS
119 VY aenpHOE CONPOTUBIIEHNUE BELIECTBA. bubmuotexa [IOK
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Pemenue 3agau

https://m.edso0.ru/437f8300

[TocnenoBarenbHOE, MapaIEIBLHOE, bu6nmoreka [IOK
120
CMELIaHHOE COECMHEHNE ITPOBOIHUKOB https://m.eds00.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX LIETICH. bubmmoreka [JOK
[TpaBuna Kupxroda https://m.eds00.ru/1794cf37
bubnunoreka LIOK
122 | Pemene sana https://m.eds00.ru/3881b469
123 Pabota snexkrpuueckoro Toka. 3akoH Jxoyms Bbu6moteka [JOK
—Jlenna https://m.edso0.ru/a3605c5c
bubnunoreka LIOK
124 Pemterue saax https://m.eds00.ru/6761bfOf
125 Mo1HOCTb 37EKTpUYECKOro ToKa. TemnoBas bubnuoreka [IOK
MOIIIHOCTb, BBIJIEIIAEMAsi HA PE3UCTOPE https://m.eds00.ru/99750a6f
bubnuoreka [{OK
126 Penterre sazat https://m.edsoo.ru/eb72fc24
127 OJ1C u BHyTpEeHHEE CONPOTHUBIICHHE bubnnorexa [JOK
HUCTOYHHKA TOKa https://m.edsoo.ru/72d453af
128 3axon OMa 71 TOJIHOM (3aMKHYTO) bubmuoreka [IOK
JJIEKTPUYECKON LIETTH https://m.edsoo.ru/221f40fb
bubmmoteka IIOK
129 Pemerte sanat https://m.eds00.ru/3580b679
bubmmoteka IIOK
130 MomHOCTE ACTOTHUKA TOKA https://m.edsoo.ru/a0ae51d8
bubnunorexa LIOK
131 Koporkoe samikaiiie https://m.edso0.ru/546f5632
139 K bubmuoreka [{OK
OHJICHCATOP B IICITH ITOCTOSTHHOTO TOKA https://m.edsoo.ru/35368f3e
133 Pemenue 3agau bubnunorexa LIOK
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https://m.edso0.ru/4410cef0

Pemenue 3agau mo treme "IlocTostHHBIN bubnuorexa [JOK
134 .
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo treme "IlocTostHHBIN bubmuorexa [IOK
AIEKTPUUYECKUN TOK" https://m.edsoo.ru/744261b8
136 Pemenwne 3agau o teme "llocTossHHBIN bubmuorexa [JOK
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
137 O06001IeHre U CUCTEMAaTU3aIMs 3HAHUH 10 bubnuorexa [IOK
teme "[loCTOsTHHBIN AEeKTpUYECKUA TOK" https://m.edsoo.ru/bfd7a050
138 O6006meHue o Teme "TIocTOSTHHBIH bubnuoreka [{OK
AIEKTPUUYECKUN TOK" https://m.edso00.ru/1885ddf1
DneKTpuYecKasi MPOBOAUMOCTh Pa3IMYHBIX
139 BE ecIT)B DJIeKT prl)qecfﬂﬁ TOK BpMeTaJ'IJ'IaX bubmorexa HOK
HHECTE: P ' https://m.edsoo.ru/da794295
CBepXIpOBOIUMOCTH
DIEeKTPUYECKUI TOK B paCTBOpaxX M pacIuiaBax
140 BJIEKT pOJ'II/ITOB 3aKOHI:f ®da apeﬂ nz bubmorexa LHOK
p ’ paeA A https://m.edso0.ru/4b423491
3IEKTPOJIn3a
bubmmoteka IIOK
141 i Nl
DnexTpuuecKuil Tok B razax. [lmazma https://m.edso0.ru/92d92F76
142 DNeKTpUYECKHUi TOK B Bakyyme. BakyymHbie bubmuoreka [IOK
prOOpbI https://m.edsoo.ru/2E+160
143 DJIEKTPUUYECKUHN TOK B TIOJIYITPOBOTHUKAX bubmorexa [IOK
P YHPOBOA https://m.edso0.ru/ab61c660
but6mmoreka [IOK
144 IT
OJTyTIPOBOTHUKOBBIE TPUOOPHI https://m.eds00.ru/83622200
Puznueckuil NpakTUKyM 1o reme "M3mepenue
but6mmoreka [IOK
145 CWJIBI TOKA U HAIIPSDKEHUS B LETIH

MMOCTOAHHOI'O TOKA IIPH ITOMOIIIN aHAJIOTOBBIX U

https://m.edsoo.ru/5643ea56
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UG POBBIX U3MEPHUTEIBHBIX TPUOOPOB" UK
"3HaKOMCTBO ¢ 1IU(POBOIL TabopaTopueit 1o
¢dusuke. [Ipumepsl n3mepeHus: GU3NIECKUX
BEJIMYUH MPU MOMOIIY KOMITbIOTEPHBIX
ATYNKOB"

dusnyeckuil npakTukyMm no teme "M3ydenue

146 HEPaBHOMEPHOTO JIBMKEHUS C IIENBIO buGnuorexa [IOK
. | https://m.edso0.ru/f6292f5f
OIIpeJIeJIEHUs] MTHOBEHHON CKOPOCTH
dusnyeckuil npaktukym 1o teme "M3mepenune
YCKOpPEHUS IIPU MPSAMOJIMHEHHOM
147 PaBHOYCKOPEHHOM JIBH>KEHUHU 110 HAaKJIOHHOMN Bbu6moreka [JOK
mwirockoctu" nwin "UcciaenoBanne 3aBUCUMOCTH https://m.edso0.ru/6960b6ef
IIyTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM
IBIKeHUN"
dusnyeckuil npaktukym no teme "M3mepenue
148 YCKOpEHHS CBOOOTHOTO MaieHUs" WIIH Bbu6moreka [JOK
"N3ydeHune IBUKEHUS Teja, OpOIIEHHOTO https://m.edsoo.ru/d1ea2402
TOPU30HTAJIBHO"
duznyeckuil npakTukyMm no teme "M3ydyenue
JBUKEHMSI T€JIa 110 OKPY>KHOCTH C ITOCTOSIHHOM
149 o Mo1yJro ckopocthio” miun "MccnenoBanue bubmorexa LOK
https://m.edsoo.ru/bcf53514
3aBHCUMOCTH NepHoAa o0palieHus
KOHHUYECKOT0 MasATHUKA OT €ro apaMmeTpoB”
®uznyueckuil NpakTUKyM 1o teme "M3mepenue
PaBHOJICMCTBYIOIIECH CUIIbI IPH ABUKECHUH
150 Opycka 1Mo HaKJIOHHOW IJTIOCKOCTH" UITH bubnuoteka [JOK

"[IpoBepka runoTe3bl O HE3aBUCUMOCTH
BpPEMEHHU JIBUKEHHUs OpyCKa M0 HAKJIOHHOH
IJIOCKOCTH Ha 3a/laHHOE PacCTOSIHUE OT €r0

https://m.edsoo.ru/0b34db84
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maccel"

151

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIINUX B TIPYKUHE U PE3HHOBOM
obpasiie, ot ux aeopmarmu" win "M3yuenue
JIBUKCHHSI CHCTEMBI TEJI, CBS3aHHBIX HUTHIO,
MIEPEKUHYTOM uepe3 JETKui 010K"

bu6nmoreka [IOK
https://m.edsoo.ru/b55b81al

152

duznyeckuil npakTukym 1o teme "M3mepenue
KOd(pHUIHEHTA TPEHHUS 110 BEIMIUHE YTIIOBOTO
kodpunmenta 3apucumoctu Frp(N)" nmm
"HccnenoBanue NBHKEHUST OpycKa 1o
HAKJIOHHOH IJIOCKOCTH C MIEPEMEHHBIM
koahdunmenTom Tpenus" i "M3yueHue
JIBMDKEHUS IPpy3a Ha Baly C TpeHHueM"

bubnunoreka LIOK
https://m.edsoo.ru/b83b1607

153

154

Pu3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBUid paBHOBECHUS
TBEPAOrO TeJIa, UMEIOIIETO OCh BPALCHUS "
niu "KoHCTpynpoBaHUE KPOHIITEHHOB U
pacuér cui ynpyroctu" win "M3yuenune
YCTOMYUBOCTU TBEPAOTO TEJIA, UMEIOLLIETO
TIJI0IA b OTIOPHI"

dusnyeckuil npakTukyM 1o teme "M3mepenue
MMITyJIbCA TeJIa TI0 TOPMO3HOMY IyTH" WU
"N3mepeHue CUIIbl TATH, CKOPOCTH MOJENH
JIEKTPOMOOMIIS M MOIIIHOCTU CHJIBI TSATH" WM
"CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJIA C
uMnysabcoM cuibl" uinm "MccnenoBanne
COXpaHEHUs UMITYJIbCa MIPHU YIPYTOM
B3auMoeicTBun" wim "M3mepenne

bubmmoteka IIOK
https://m.edsoo.ru/4a04f4f7

bubnunorexa LIOK
https://m.edsoo.ru/856fb28e
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KUHETUYECKOM SHEPrUuu Tella 10 TOPMO3HOMY

yTH

155

dusnyeckuil npakTukyMm no teme "M3ydenue
nzorepMuyeckoro rnpoiecca" uin "MU3yuenue
n30x0pHOro mnpoiecca" unu "M3yuenue
n3zobapHoro nporecca” unu "[IpoBepka
YpaBHEHUS COCTOAHUSA"

bubnunoreka LIOK
https://m.edsoo.ru/e0fe7e07

156

duznyeckuil npakTukym 1o teme "M3mepenue
yaenbHOU TermoémkocTu unu "MccnenoBanue
rpoIriecca OCThIBaHUSA BellecTBa" UiIn
"UccnenoBanue agunadbaTHoOro npoiecca’ uin
"N3yueHne B3aMMOCBS3U SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEeMIIepaTypbl KUIIEHUS )KUAKOCTEH"

bubnunoreka LIOK
https://m.edsoo.ru/2f2faa61

157

158

®uznyeckuil npakTukym no teme "M3ydyenue
3aKOHOMEPHOCTEN HCIIapeHUsl KUAKOCTEN"
niu "M3MepeHne yaeabHOU TEIIOoTh
I1aByieHus abpaa" wim "M3yuenue cBONCTB
HaChIIEHHBIX NapoB" win "U3Mepenue
a0COJIIOTHON BIIaKHOCTH BO3/lyXa U OLIEHKA
Macchl apoB B omenieHun". Msmepenue
Kod(ppurmenTa moOBEpXHOCTHOTO HATSKEHUS

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"HabmroeHue npeBpalieHus SHepruu
3apsHKEHHOI0 KOHAEHCATOpa B YHEPIHIO
n3nydeHus ceeroauona’ wim "M3yyenue
MPOTEKaHUA TOKa B LEMH, COAEpKaIIEH
KoHzieHcarop" win "Pacnpenenenue pasHocTH
MOTEHIIMAJIOB (HAIPSKEHUs ) IPU

bubmmoteka IIOK
https://m.edsoo.ru/6b1a23b5

bubnunorexa LIOK
https://m.edsoo.ru/ec424377
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MOCJIEI0BATEILHOM COSIMHEHNH
KOH/IEHCATOPOB"

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue CMEIIaHHOTO COECIMHEHUS
pesuctopoB" unu "M3mepenue yienabpHOro

bubnunoreka LIOK

159 COMPOTHUBIICHUS TPOBOIHUKOB" WU https://m.edso0.ru/2b179d98
"HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA OT
HANPsDKEHUS U1 JIaMITbl HaKaTuBaHUs "
@uU3NYECKUN IPAKTUKYM 110 TEME
"Habmorenue anexrponusa’ i "M3mepenue
3aps/ia OJHOBAJIEHTHOTO MOHA" WK

160 "UccnenoBanue 3aBUCUMOCTH COITPOTHBIICHHS ﬁgg;;ﬁfg;?rou}é Ab6e901
TEPMOPE3UCTOPA OT TEMIIEPATYPhI" UK T '
"CHsiTUE BOJIBT-aMIIEPHON XapAKTEPUCTHKU
nuona"
PesepBHeIil ypok. O000IICHHE 1

161 CHUCTEMATHU3aIHs 3HAHUH 10 TEME bubnmorera OK
"Knsemarika" KonTpombHas paGoTa https://m.edso00.ru/ed017d93

162 PesepBHblil ypok. O6006111eHNE 1 bubmuoreka [IOK
cucTeMaTu3aIus 3HaHui o teme "/{uramuka" https://m.eds00.ru/3149956b
PesepBHrlit ypok. O60011IeHNE 1

163 cucTeMaTu3anus 3HaHui mo teme "CraTuka bubnuoreka [{OK
TBepaoro Tena". itoroBas KOHTpoJIbHAS https://m.edsoo.ru/0f9752ac
paborta
PesepBHelit ypok. O6001IeHNE 1

164 cUCTEMATHU3aIUs 3HAHUH 110 TeMe "3aKOHEBI E::SSJ?II//I;T:;(;?SII;C 0dfoce
COXPaHEHHUS B MEXAHHUKE" T '

165 PezepBHblit ypok. O6o0111eHNE U bub6muorexa [IOK

cucreMarusais 3Hanuii mo treMme "OCHOBEBI

https://m.edsoo.ru/de148976
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MOJICKYJIIPHOKMHETHYECKOM Teopun"

PesepBubIil ypok. O6001IeHIE 1

166 cHCTeEMAaTH3aIis 3HaHUH 110 TEME 1 bubnnorexa LHOK
. https://m.edsoo.ru/Obcc77cl
"TepmoauHamuka. TenioBble MaIIUHBI"
PesepBubIil ypok. O600111IcHIE 1
CHCTEMAaTHU3allMs 3HAaHHUI 110 TeME bubmuorexa [JOK
167 1
"ArperatHbie COCTOSIHUS BelecTBa. Pa3oBbie https://m.edsoo.ru/59ca5c91
nepexopl"”
PesepBusblil ypok. O00011I€HIE U
168 CI/ICTI;MaTI/I?,Zp WSt 3HaHH;IH 10 TEME 1 buGnuorexa [IOK
" B " https://m.edsoo.ru/f2381c0c
DIEeKTPpUYECKOE T10JIe
PesepBusblil ypok. O000IMIEHNE 1
169 CI/ICTI;MaTmZp WSt 3HaHH;III 10 TEME 1 buGnuorexa [IOK
" Lj N https://m.edsoo.ru/3cae6dal
IToCTOSTHHBIN 3JIEKTPUUYECKHIA TOK
PesepBusblil ypok. O000IMIEHNE 1
170 CHCTEMaTmZp s 3HaHHI>I'III o teMe "Toxu B 1 Bubmiorexa HOK
B " https://m.edso00.ru/cc7681d4
Pa3IUYHBIX Cpeliax
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 170 11
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
B3anmoeiicTBHE IOCTOSIHHBIX MAarHUTOB U
1 MIPOBOJHUKOB ¢ TOKOM. MarHMTHOE T10JIE 1 bubmorexa [JOK
POBOA ' ’ https://m.eds00.ru/487a8593
['mnore3a Amnepa
Bekrop marauTHoOM nHAYKIUA. [TpuHIMI
2 cyne 13031/1 1505 MaFHI/ITizI; noneﬁp JII:IHI/H/I 1 bubmorexa OK
yrep VLI ' https://m.edsoo.ru/4clabcch
MarHMuTHON MHTYKIIUU
3 MaruuTtHoe 1nose nNpoBOJHUKA C TOKOM. OnbIT 1 Bbu6moreka [JOK
Opcrena https://m.edso0.ru/d35d5262
y bubnuorexa [JOK
4 C A 1
11 AAMIIEpa, €€ HANPABICHHE H MOAY I https://m.edsoo.ru/26d9c5ba
bu6mmoteka IIOK
5 P 1
ClieHae sajad https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amnepa. 1 bubmmnoreka HOK
DNeKTpOUu3MEepUTENbHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHna, e€ HanpaBIICHUE U MOYb.
7 I[BI/I)KGHI/IIDG 3: ;DKeHH0§ YaCTHUIIbI B ﬂy 1 brbmmorexa [JOK
P t https://m.edsoo.ru/c97afaal
OJIHOPOJTHOM MarHUTHOM I10JI€
bubnunorexa LIOK
8 P 1
CHicHue sajad https://m.edsoo.ru/504e98c7
bubnunorexa LIOK
9 Pa6 JI 1
aboTa CIIbT Jlopenia https://m.edsoo.ru/d518be4b
10 Pemenue 3anay. CtapToBasi KOHTPOJIbHAS 1 1 bu6muoreka [JOK



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b

pabora https://m.eds00.ru/93617bd9
11 MarsuTtHoe 110J1€ B BEIIECTBE. bubmuorexa [JOK
DeppOMarHeTUKy, napa- U JMaMarHeTUKU https://m.eds00.ru/30ff9608
12 OcHoBHbIE CBOMCTBaA (heppOMarHeTUKOB. bubmmoreka [JOK
[IpumeHnenne GpeppoMarHeTHKOB https://m.eds00.ru/0b58190a
" " bubmmoreka [JOK
13 Pemenue 3amay mo reme "MarauTHoe 1moJjie https://m.edsoo.ru/5b55c307
" " bubmmoreka [JOK
14 Pemenue 3amay mo reme "MarauTHoe 1moJjie https://m.edsoo.ru/41cAae8a
15 SIBieHHE NEKTPOMArHUTHOM MHIYKIIUH. Bu6moteka [JOK
[ToTok BekTOpa MarHUTHOM MHIYKLIUH https://m.edsoo.ru/b3efa0cl
bubnunoreka LIOK
16 DAL munyiumn https://m.edso0.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKIIMU bubmmoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
bubmmoteka IIOK
18 Buxpesoe anexrpuueckoe noise. Toku Oyko https://m.edsoo.ru/15abe 140
bubmmoteka IIOK
19 DAL HEAYKUHH B ABIKYIHXCA POBOHAKAX https://m.edso0.ru/0235cc02
bubmmoteka IIOK
20 Pemterite aza https://m.edsoo.ru/4dfda618
bu6mmoteka IIOK
21 llpapino Jletiia https://m.edsoo.ru/bbc22726
NuaykruBHOCTh. KaTylika MHAYKTUBHOCTH B bu6muoreka [JOK
22
LIETIH TIOCTOSIHHOT'O TOKa https://m.edsoo.ru/621eae9d
93 Asnenune camonnaykiuu. IC but6mmorekxa [IOK
CaMOWHIYKIUHU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM. bubnmnorexa [JOK
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DNEeKTPOMArHuTHOE 10JIe

https://m.edsoo.ru/b3cOad1l

25 Pemenue 3agau bubmorexa LOK
A https://m.eds00.ru/88f69d2b
26 O06001IeHre U CUCTEMAaTU3aIMs 3HAHUH 10 bubmuorexa [IOK
Teme "DnekTpoaruHamMuka' https://m.edsoo.ru/76484025
97 KontponbHas paboTa mo teme bubnmnoreka HOK
"OnexrpoaguHamMuka" https://m.edsoo.ru/8ae09b98
28 KonebarenbHas cucrema. CBOOOIHBIE bubnunoreka LIOK
KoJiebaHus. ['apMoHnYecKre KojaeOaHus https://m.edsoo.ru/7c1db385
29 Kunemaruyeckoe v TMHAMUYECKOE ONIMCaHNE bubnuoreka [IOK
KOJIEOATENbHBIX IBKEHUI https://m.edsoo.ru/87ce9498
DHepreTuyeckoe onucanue. BriBoa
30 JTUHAMHUYECKOTO OIMMCAHUS TAPMOHUYECKHUX bubnuoreka [IOK
KOJICOAHUH U3 UX PHEPTrEeTUUYCCKOTO U https://m.edsoo.ru/e3c99692
KHHEMAaTHYCCKOTO OIMMCAHUS
bubnunorexa LIOK
31 A OaHui
MILTHTY 2 H $232 KoNeOaKHHA https://m.edsoo.ru/7a0c439a
[Tepuon u yactota xonedanwuii. [lepros
MaJbIX CBOOOIHBIX KOJIEOaHUHI
32 MaTreMaTH4ecKoro MasTHuka. [lepro bubmorexa [JOK
. - Leprod https://m.edso0.ru/e0399319
CBOOOJTHBIX KOJIEOAHUHN TIPYKUHHOTO
MasTHHKA
33 3aryxaromue KoneOanus. BeiHyXIeHHBIC bubnmnorexa [JOK
KoJjieOanus1. Pe3oHaHc https://m.edso0.ru/72e93d09
but6mmorekxa [IOK
34 A 0
BTOKOICOAHHA https://m.edsoo.ru/6add2644
35 Pemenue 3amau buGnnorexa [JOK

https://m.edsoo.ru/addeec?71
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https://m.edso0.ru/756123c5

36 Ypok-koHpepeHnus "MexaHndeckue bubmmoreka [JOK
KOJIeOaHUsI B My3bIKQJIbHBIX HHCTpYMEHTaX" https://m.edso0.ru/8ef587be
37 O06001IeHre U CUCTEMAaTU3aIMs 3HAHUH 10 bubmuorexa [IOK
teMe "MexaHudeckue KoneOanus'" https://m.edsoo.ru/eb84182f
DNeKTpOMarHUTHBIE KOJICOaHUsI. bubnmnoreka HOK
38 .
KonebaTenbHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMILTUTY bl
3aps/ia KOHJIEHCATOpa C aMIUIUTYA0M CUJIbI bubnunoreka LIOK
39
TOKa B KOJIeOaTEIbHOM KOHTYpE. https://m.eds00.ru/093f9afl
KonTponbnas pabota
3aKOH COXpaHEHMsI SHEPTUU B UAECATILHOM Bbu6moreka [JOK
40
K0J1e0aTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxarolue JIeKTPOMarHuTHbIe KoIeOaHusl.
41 BI)I}};X meble 3JI€II<) OMAarHUTHBIC bubmmorexa [IOK
THA P https://m.edsoo.ru/5e668619
KoJieOaHus
42 IIepemeHHBIH TOK. Pe3uctop u KOHIEHCaTOp B bubmmnoreka HOK
LIEH TIEPEMEHHOI0 TOKA https://m.eds00.ru/84836152
43 Karymka HHIyKTHBHOCTH B LIEIN bubmmnoreka HOK
IIEPEMEHHOT0 TOKa https://m.edsoo.ru/cfa307af
44 3akon OMa 1st SJIEKTPUIECKOH TIenn bubnmnorexa [JOK
IIEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
MomHOCTh NEPEMEHHOTO TOKA.
45 AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUCHHE bubmmorexa LIOK
a A yrom https://m.edsoo.ru/lcac6c4c
CHWJIBI TOKA U HATPSHKEHUS
46 Pe3onaHc B a51eKTpHUECKON LIeTH Bubmmorexa [IOK
P H https://m.eds00.ru/087506df
47 Pemenne 3agau bu6nunorexa LIOK
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Wneansublif Tpancdopmarop. [IpousBoactso,

https://m.edsoo.ru/al6836a4

48 nepeaayda u moTpedaeHue IEKTPUICCKON bubmmorexa [JOK
bea P P https://m.edso0.ru/fo7418ae
SHEPTHH
DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE
49 3JEKTPOIHE rHHpK JBT g a le:nonbe.OBaHHﬂ bubmmorexa [JOK
POSHEPTHIL. BYIHTYPa HETO. https://m.eds00.ru/a6f74d93
3JIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HU
bub6nmoreka [IOK
P
S0 cHicme salat https://m.edsoo.ru/ee6677ed
bubnunoreka LIOK
1 P
> cHicme salat https://m.edsoo.ru/7cab59f8
59 O060011IeHrEe U CUCTEMATU3aIMs 3HAHUH 10 bubnuorexa [{OK
TeMe "DJIeKTpOMAarHUTHbIE KosieOaHus" https://m.edsoo.ru/401024a9
MexaHn4eckue BOJIHBI. XapaKTEPUCTUKHU bubmuoreka [IOK
53
MEXaHUYECKHUX BOJIH https://m.edso0o.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJH bubmorexa HOK
https://m.edsoo.ru/d9ae1000
bu6nmorexa LIOK
. X
= 3BYK. XapaKTepHCTHIH 3ByKa https://m.eds00.ru/138b6f09
56 Wudpa3syk u ynprpasByk. Lllymosoe bubmuoteka [IOK
3arpsI3HEHUE OKPYKAIOLIEH CpeJibl https://m.edsoo.ru/7380038f
bubnmorexa LIOK
57 P
CHICHHC sanad https://m.edsoo.ru/cfd918bf
58 DneKTpOMarHuTHbIE BOJIHBL. M3nyduenue bu6muoreka [JOK
DIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHeprus IeKTPOMATrHUTHBIX BOJIH. CBOMCTBA bu6muoreka [JOK
3JIEKTPOMATrHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
60 [IIxana >7E€KTPOMArHUTHBIX BOJIH. bubnuotexa [JOK
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[TpuMeHeHHE IEKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBITY

https://m.edso0.ru/49belf9e

HpI/IHI_[I/IHLI PaaroCBA3U U TCIICBUACHUS.

bub6nmoreka [IOK

61 Pamuonoxarusi. 3JI€KTpOMj:1FHI/ITHOG https://m.edsoo.ru/9f96FLE8
3arpsi3HEHUE OKPY KaIOLIEN cpebl
" " bubnmnoreka HOK
62 O6o06menue no Teme "KoneGanus u BOTHBI https://m.edsoo.ru/4f7985a0
63 Cger. 3aKOH NPSIMOJIMHEHHOTO bubnmnoreka HOK
pacnpoCcTpaHEeHUs CBETa https://m.eds00.ru/f9566406
64 Pemenue 3a1a4 Ha MpUMEHEHHUE 3aKOHA Bbu6moreka [JOK
MPSAMOJIMHEHHOTO PaCIpOCTPaHEHUS CBETA https://m.edsoo.ru/ea32d455
65 Otpaxenue ceera. [lnockoe 3epkaio. Bbu6moreka [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN 110Ka3aTeb MPETOMIICHHUSL.
66 [TostHOE BHYTpEHHEE OTPAKCHHE. bubmmorexa [JOK
. https://m.edsoo.ru/bc2e55cd
[IpenenbHbIN Yo HOJHOTO BHYTPEHHETO
OTpaKCHHUS
67 Pemrenue 3a1au Ha npUMEHEHNE 3aKOHOB bubnmnorexa [JOK
OTPAXKEHUS U MPETIOMIICHHUS CBETA https://m.edsoo.ru/49d830a9
68 Xop ntydei B mpusMe. Jlucnepcus cBera. bubmmnoreka HOK
CrnoxxHbIid cocTaB Oemoro cera. L{Bet https://m.edsoo.ru/d8elc3be
69 JInna3pl. @OKYCHOE PAaCCTOSTHUE U ONITHYECKAS bubmuorexa [IOK
CuJIa JINH3BI https://m.eds00.ru/60441359
70 ITocTpoenne n300pa>keHUi B IMH3AX U UX bubnuoreka [IOK
cucTeMax. YBEJIMYECHHE JINH3bI https://m.edsoo.ru/bb53b1d5
71 Pemenue 3agau Ha moctpoeHue bubnuotexa [JOK

H306p8.)KCHPII>i, IoJIy4a€MbIX € TIOMOIIBIO

https://m.edsoo.ru/5a868f09
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JINH3

72 ['a3 xak ontuyeckas cucrema bubnxorexa LTOK
. https://m.edsoo.ru/ecd480a2
Pemenue 3amau. [Ipenensr npuMeHUMOCTH bubnmnoreka HOK
73 .
Ir€OMETPUYECKON ONITUKH https://m.edsoo.ru/cd174al10
74 Ck CBETAa U METO/bI €€ U3MEPECHUS bubnxorexa LIOK
opocth A P https://m.edsoo.ru/f32aab06
bub6nmoreka [IOK
7 Jlucnepens caera https://m.edsoo.ru/lel6ccée
bubnunoreka LIOK
76 Hurepdepertuns ceera https://m.edso0.ru/5fc0c638
KorepeHnTHble UCTOUHUKU. Y CIIOBUS bubnuoreka [IOK
77
HaOJI0ICHUST MAKCUMYMOB 1 MUHUMYMOB https://m.edso0.ru/c6416d48
bubmuoreka [{OK
78 Pemenue 3amau. Kontponpsnas pabora https://m.eds00.ru/3061de2b
bubmmoreka IIOK
7 Tprvenerne urTephepentim https://m.edsoo.ru/668edbc8
bubmmoteka IIOK
80 Jlnpaicuit caera https://m.edsoo.ru/12ed04b5
81 JudpakionHas pemeTka. Y cioBue bubmmnoreka HOK
HaOJII0IEHUS TJIaBHBIX MAaKCHMYMOB https://m.eds00.ru/f998d964
bubnmorexa LIOK
82 Pemenne 3axas https://m.edsoo.ru/d58c411a
83 [TonepeunocTs cBeTOBBIX BOJIH. [lonspuzanus bubnuoreka [IOK
cBeTa https://m.edso0.ru/e9890fe9
bubnunorexa LIOK
84 Pemene 3a7a- https://m.eds00.ru/c56c8158
85 CBeToBBIE ABIIEHUS B IPUPOJIE bubmuoteka [IOK
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https://m.edsoo.ru/0b36363d

86 O06o001IeHre U cucTeMaTU3alus 3HaHUH 110 bubmmoreka [JOK
TeMme "Onrtuka" https://m.edsoo.ru/8a14748b
bubnunoreka LIOK
87 00600 O
ODIHCHIE TO TEME «CIITHEAY https://m.edso0.ru/82315dd4
['paHUIBI TPUMEHHUMOCTH KJIACCUYECKOM
88 MEXAHUKH. 3aKOHBI DJIEKTPOANHAMUKHI U buGnuorexa [IOK
’ p https://m.edsoo.ru/c9bd77ch
MIPUHIIAIT OTHOCUTEIIEHOCTH
89 [TocTynatel cienuanbHOM TEOPUU bubnuoreka [IOK
OTHOCHUTEIBHOCTH https://m.edsoo.ru/c56f05ch
[IpocTpaHCcTBEHHO-BPEMEHHOW HHTEPBAJ.
IIpeoOpazoBanusg JlopeHna. YcioBue
90 bi§ pI/I‘II/III-:HOCTI/I OTHO(I:)I/IT;ILHOCTL bubnnorexa [JOK
p ' https://m.edso0.ru/d83742bb
OJTHOBPEMEHHOCTH. 3aMeIJICHIE BPEMEHU H
COKpAIIICHHUE JTHHBI
01 DHeprusi ¥ UMNYJIbC PENSTUBUCTCKON bubmuorexa [IOK
YaCTHUIIBI https://m.edsoo.ru/853a64fc
92 CBs13b MacChl € PHEPTUEH U UMITYJIHCOM bubmuoreka [JOK
PENATUBUCTCKON YaCTUIIBI. DHEPTHSI TTOKOSI https://m.edsoo.ru/b6258ffa
93 PaBHOBeCHOE TEILIOBOE M3IYUEHUE bubnmorexa IOK
ya https://m.edso0.ru/f54035a5
bubmmoteka IIOK
94 3 B
AKOH CMETIeHIsT Buia https://m.edso0.ru/1c5ff752
but6mmorekxa [IOK
95 r M. IT )
HUI0TE3a JIaHKa 0 kBaHTax. @OTOHEI https://m.edsoo.ru/a5fa218
but6mmorekxa [IOK
96
DHEPII M MMIYIILC (HOTOHA https://m.edsoo.ru/7fb307ec
97 ®otorddext. OnbiTol A. I'. Cronerosa. bubmuoteka [IOK
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3akoHsl hoTorddexTa

https://m.edsoo.ru/8c68e5b9

08 VYpaBuenue DitHmreiHa 115 hoToddPdekra. bubmuorexa [JOK
"Kpacnas rpanuna” pororddexra https://m.edsoo.ru/01ef4556
bub6nmoreka [IOK
99 JaBnenue cera. Onwithl [1. H. JIeOeneBa https://m.edsoo.ru/64bAf966
. bub6nmoreka [IOK
100 BosHoBEIE CBOKCTRA HaCTHIL https://m.edsoo.ru/f59cfcec
Bonnsl ge bpoiins. Jnuna BoaHsl ae bpoiins
101 u a3MeHI)1 Op6JIaCTI/IHJIOKaJII/I33 I/II/IH ’ bubmorexa HOK
p P N 1 https://m.edsoo.ru/5df8bafl
JBUKYIICHCS YaCTHIIBI
102 KopnyckyisipHO-BOJIHOBOM Iyaanu3m bubmorexa [JOK
PHyCKyIip Y https://m.edsoo.ru/8ccab62a
bubmuoreka [IOK
103 Judpaxius 3JeKTPOHOB Ha KpUCTaIaX https://m.edsoo.ru/30dbalec
Croenuduka u3MepeHU B MUKPOMHUDE.
104 COOI”;“IHz)bHIGHI/IH Hezn e eJIéHH(f)CTCpr bubmorexa HOK
. pea https://m.edso0.ru/65783dec
I'eitzenbepra
bu6nmorexa LIOK
105 Pemerme rpaguieckix saxad https://m.edso0.ru/e70195bd
N bubnuoreka [{OK
1 P
06 CLICHHE PaciCTHbIX Sakad https://m.edsoo.ru/ee9b3182
107 O060611eHue o remam: "Ocuosel CTO", bubnmorexa LIOK
"KopnyckynsipHO-BOJIHOBOM Ayann3m" https://m.edsoo.ru/c3de891a
108 OMBITHI 110 UCCIIEIOBAHUIO CTPOEHUS aTOMa. bubnuotexa [JOK
[Tnanerapnast mozens aroma Pesepdopaa https://m.edsoo.ru/312b750a
but6mmorekxa [IOK
109 Hoctynatsi bopa https://m.edsoo.ru/404dfa9a
110 Bunel ciektpoB. CiekTp ypoBHEHN dHEprun bubmuoteka [IOK
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aToMa BOJ0opoaa

https://m.edsoo.ru/cf74bl1a

111 CrnoHTaHHOE Y BBIHYXJIEHHOE U3J1y4YCHHUE bubmuorexa [JOK
cBeTa https://m.edso0.ru/f945d85¢
bub6nmoreka [IOK
112 Jlazep 1
https://m.edso0.ru/2288a0c4
Hyxkinonuas monens sapa [elizsenbdepra-
113 I/I]}BIaHeHKO 3apsan u Ma]sCOBOC ‘H/ICJ‘I(I)) siIpa Bubmaorexa ITOK
- op pa- https://m.edsoo.ru/34ada5de
H3otomnsl. PannoakTMBHOCTH
3aKoH paJinoakTUBHOTrO pacnana. CBoiicTBa
114 MOHHU3UPYIOUIET0 U3IydeHus. Brnusuue bubnuorexa [JOK
PaaO0aKTUBHOCTH HA KUBBIE OPTaHU3MBbI. https://m.edsoo.ru/aab98bef
JozumeTpus
DHeprus CBS3M HYKJIOHOB B sifipe. SnepHbie
cuibl. Jledekt Macchl siapa. SnepHbie
115 peakuuu. Snepusie peakTopsl. [IpobnemMsr bubmmoreka [JOK
YIPABIIIEMOI0 TEPMOSAEPHOIO CUHTE3A. https://m.edsoo.ru/ff1758d0
DKOJOTUYECKHE aCTIEKThI PA3BUTHSI SIEPHON
JHEPTETUKU
MeTo/1bI perucTpaluy U UCCIeOBAHUS
3JEMEHTapHBIX YacTull. OyHIaMeHTaIbHEBIC
116 B3aI/IMO,£[elli/)'ICTBI/I}I ba I/IOHL}; ME30HEBI U bubnmorexa HOK
- ap ’ . https://m.edso0o.ru/lac08a5b
nentoHsl. [IpencraBnenne o CtanaapTHOM
Mozenu. KBapk-TiirooHHast MOJIenb aJipOHOB
®usuka 3a npeaenamu CTaHIapTHOW MOJICIIH.
117 Témuas MaTé) WS 1 TEMHAS 3Hep U bubmorexa I[JOK
P . priti. https://m.edso00.ru/c026fd37
EnunCTBO (hM3nueckoil KapTHHBI MUpa
118 Oransl pa3BUTUS ACTPOHOMHUU. 3HAYCHHE bu6muoreka [JOK

aCTPOHOMHHU

https://m.edsoo.ru/ad73e145
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[TpruMeHUMOCTH 3aKOHOB (PU3UKH [T
00BSICHEHUS IPUPOJIbI KOCMUYECKHX

bubnunoreka LIOK

119
00BeKTOB. MeTOIbI aCTPOHOMUYECKHX https://m.edso00.ru/39c44028
HUCCIIEIOBAHNN
CoBpeMeHHbIE ONITHYECKUE TEIECKOTIIBI,

120 aIMOTEJIECKOITbI, BHEaTMOC(epHast bromorexa LIOK
P : P https://m.edsoo.ru/4877aale
aACTPOHOMUS

121 Bun 3Bé3aH0r0o HeOa. Co3Be3ausi, spKue bubnmnoreka HOK
3BE3/IBI, INIAHETHI, UX BUAUMOE JBIKCHIE https://m.edsoo.ru/aac588eb
Conneunas cucrema. Connne. ConHeunast

122 aKTUBHOCTE. MicTounuk sHeprun CoyHIIa U bubmorexa HOK

. ’ p H https://m.eds00.ru/22748eb4
3BE3]
3BE311bI, NX OCHOBHBIE XapPAKTEPUCTHUKH.
123 Jluarpamma "CIieKT aJ'IBHII)Jﬁ KHI;cc - bubmorexa LIOK
p | p https://m.edso0.ru/42169944
CBETHMOCTE
124 3Be3bI IIIaBHOM ITOCIIEA0BATEILHOCTH bubmorexa LOK
A A https://m.edsoo.ru/b3cb766¢
Bayrtpennee ctpoenue 38E31. CoBpeMEeHHbBIE

195 MIPEACTABIICHUS O IIPOUCXOXKICHUU U bubmmnoreka HOK
spoaronuu CoJIHIIA U 3BE3]1. DTaITbl ;KU3HU https://m.edsoo.ru/d09da494
3BE3]

126 Mnuneunsiii [1yte — Hama ['anaktuka. Tunsl bubmmnoreka HOK
raJlakTukK. YEpHBIE ABIPHI B /Ipax rajJakTHK https://m.edsoo.ru/7cd10a0a
Bcenennas. Pacmmpenne Beenennoil. 3akoH

127 Xao60ma. Teopust boabiioro B3peiBa bubmorexa HOK

- 1o0P prIBa. https://m.eds00.ru/3dbdf0d2
PenukToBO€ n3nydenue
128 MacurraGHast cTpykTypa BeeneHHoil. bubmuoteka [IOK

MeraranakTHka. KOHTpOJIBHa}I pa60Ta

https://m.edsoo0.ru/ce234633
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bubnunorexa LIOK

129 Hepeménnsie npobeMbl acTpOHOMUHT
P P P https://m.edsoo.ru/d37d9ffe
DU3NYECKUI TPAKTUKYM I10 TEME
"UccneqoBanye MarHUTHOI'O IT0JIS
130 IMOCTOSIHHBIX MaruuToB" uin "UccnegoBanue bubmuorexa [IOK
CBOMCTB (peppOMarHeTUKOB" UK https://m.edso00.ru/67361aef
"UccnenoBanue ACCTBUS MOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM"
Ou3nyecKkuil MPakTUKyM 0 TeMe
"U3mepenue cuibl Amniepa” unu "M3ydenue
R bubnnorexa [JOK
131 3aBUCUMOCTH CHJIBI AMIIepa OT CHJIbI TOKA
" . https://m.edsoo.ru/fcae91e9
unu "OnpeneneHne MarHUTHOW MHIYKIIUY Ha
OCHOBE U3MepeHHUsl cuibl Amnepa”
Ou3nyecKkuil MpakTUKYM 0 TeMe
"HccnenoBaHue siBJICHUS 3JIEKTPOMArHuTHOM
132 8 " " P https://m.eds00.ru/c36658da
uaaykuun" win "OnpeneneHue HHIyKIUN
BHUXPEBOI'O MarHUTHOTO MO
Du3nUecKuil IPAKTUKYM I10 TEME
133 "UccnenoBanue sBIEHNUA CaMOMHIYKIIUN" bubmmoteka IIOK
i "COopka MOJIENN 3JIEKTPOMArHUTHOTO https://m.edsoo.ru/b8fb6391
reseparopa"
DOuU3nYeCKui MPAKTUKYM O TEME
134 "N3mepeHue n: HozLa}?]:06oz[HLIX KoJe0auuii bubnmorera [IOK
p p | https://m.eds00.ru/5d159d35
HUTSIHOTO U MPY>KUHHOT'O MAsITHUKOB
@u3nYeCcKUil NPAKTUKYM IO TEME
135 "[IpeoOpa3oBaHue SHEPTUU B IPYKUHHOM bubmorexa [JOK
peodp " P Py https://m.eds00.ru/a28026bd
MasiITHUKE
136 ®u3nyeckuil NpakTUKyM 0 TeMe bubmuoteka [IOK

"UccnenoBanne mepeMEeHHOTO TOKa Yepe3

https://m.edso0.ru/89dc2d90
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MOCJIEIOBATEILHO COSIMHEHHbBIC
KOHJICHCATOP, KaTYIIKY U PE3UCTOp" WK
"UccnenoBanue pabOThl HCTOYHUKOB CBETA B
LIeTH TIEPEMEHHOTr0 ToKa"

duznyeckuil npakTukyMm no teme "M3ydenue

bubnunoreka LIOK

137 .
[1apaMeTPOB 3BYKOBOI BOJIHBI" https://m.edsoo.ru/b100661a
P P A
DU3NYECKUI TPAKTUKYM I10 TEME
138 "N3mepeHue nokasaTelis IpeaoMICHUs bubnuoreka [JOK
crekna" win "[lomyueHne n3o0paxxeHus B https://m.edsoo.ru/42569eal
CUCTEME U3 IJIOCKOTO 3epKajia U JUH3bI"
Ou3nyecKkuil MPakTUKyM IO TeMe
"HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
bubnuoreka [IOK
139 paccTosIHUS OT BEIIECTBa (Ha MpUMepe https://m.edsoo.ru/b879fbaf
Kuakux nua3)" wim "MsMepenue GoKycHOro T '
paccTOsIHUS PACCEUBAIOIINX JIMH3"
Pu3nYeCcKuil IPAKTUKYM 110 TEME
140 "Habmonenue nudpakuuu, uHTEphHEepeHIINn bubmmorexa [JOK
b .
" https://m.edso00.ru/8b7ac737
Y TIOJISIPU3AIH CBETa
Pu3nYeCcKUil IPAKTUKYM 110 TEME
"OnpeneneHre UMITyJIbCa U SJHEPTUH
bu6nmorexa [IOK
141 PENATUBUCTCKUX YacTull (o ¢oTorpadusm https://m.edsoo.ru/63756c47
TPEKOB 3aPSKEHHBIX YACTUI] B MATHUTHOM T '
nosne)"
Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM Ilnanka Ha ocHOBe
" bubnunorexa LIOK
142 uccnenoBanus Gotordpdexra" uum https://m.edsoo.ru/eb16£82
"UccenoBaHue 3aBUCUMOCTH CHJIBI TOKA " '
4yepe3 CBETOAMO/ OT HaIpsKEeHUs"
143 ®u3nUecKuil NPaKTUKYM IO TEME bu6nunorexa LIOK
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"UccnenoBanue criekTpa pa3pekKeHHOro
aTOMapHOI'0 BOJAOPOJa U U3MEpPEHUE
noctostHHOW Punbepra"

https://m.edsoo.ru/ec651eb8

144

@uU3NYECKU IPAKTUKYM 110 TEME
"NccnenoBanue paauoakTUBHOTO (hoHA ¢
HCIoNb30BaHueM jo3umerpa’ i "M3yuenue
[OIJIOLIEHUS OeTa-4acTUL] AJIFOMUHHEM"

bubnunoreka LIOK
https://m.edsoo.ru/c3dabe6e

145

146

147

@uU3NYECKU IPAKTUKYM 110 TEME
"HaOmroaenust 38E31HOr0 Heba
HEBOOPYXEHHBIM TJIa30M C UCIOJIb30BAHUEM
KOMITHIOTEPHBIX MTPHIIOKEHUHN IS
OTIpe/ICIICHUS TTOJIOKEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3usi CeBepHOro MoNyIIapus U sipKue
3BE31b!" win "HaOmroaeHus B TENECKOII
JlyHbl, IIaHET, TYMAHHOCTEH U 3BE3HBIX
CKoIIeHuI"

O0001IeHre ¥ cucTeMaTu3anus 3HaHui. Pois
(U3HUKHU 1 aCTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COLTUATLHOM M DTHUUECKOM
cdepax JIeaTeTbHOCTH YeJIOBeKa

O0001IeHre ¥ cucTeMaTH3anus 3HaHui. Pois

U MecTO (PU3MKH U aCTPOHOMHUU B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

bubnunoreka LIOK
https://m.edsoo.ru/1072021e

bu6nmorexa LIOK
https://m.edsoo.ru/ad6ddeed

bubmmoteka IIOK
https://m.edsoo.ru/18f19f7c

148

O000111eH1E U cHUcTeEMAaTH3alus 3Hanuii. Poab
¢buznueckoil Teopun B GopMHUPOBAHUU
MIpe/ICTaBICHUI O PU3NYECKOM KapTUHE MHPA,
MecTO (PU3MYeCKON KapTHHBI MUpa B 001IIEM
PSAYy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX

but6mmorekxa [IOK
https://m.edsoo.ru/e7d400f4
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MPEJCTABICHUI O IPUPOJIE

O060011IeHre ¥ cucTeEMaTH3alus 3HaHUH 110

bub6nmoreka [IOK

149
teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06001IeHre U cCUCTEMAaTH3aIKs 3HAHUH 110 bubnuorexa [{OK
teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06001IeHre U CUCTEMAaTU3aIMs 3HAHUH 10 bubnuorexa [IOK
teme "JIluHamuka" https://m.edsoo.ru/2dfbafc5
152 O00011IeHIE U CUCTEMATU3aIMs 3HAHUN 110 bu6nmorexa LIOK
teme "Craruka TBepAoro tena" https://m.edsoo.ru/3cca482e
153 O00011IeHIE U CUCTEMATU3AIMs 3HAHUN 110 bubnunoreka LIOK
TeMe "3aKOHbI COXpaHEHHs B MeXaHUKe" https://m.edsoo.ru/32a4d1a0
O0o001IeHre ¥ cHCTeMaTU3alus 3HaHUH 110
154 teme "OCHOBBI MOJICKYJISIPHO-KMHETHYECKOM bubsmorexa [IOK
" P https://m.edsoo.ru/ed440ca8
TEOpUU
155 O060011IeHNEe U CUCTEMATU3aIMs 3HAHUH 10 bubnuoreka [{OK
teme "Tepmoaunamuka. TemnoBbie MamHb" https://m.edsoo.ru/c63f7c10
O06o001IeHre 1 cucTeMaTU3aIys 3HaHUH 110
156 TeMe "ArperatHble COCTOSIHUS BEIIECTBA bubmorexa HOK
P p ' https://m.edso0.ru/1d36b5b1
da30BbIC IEPEXO/IBI
157 O06001IeHre U cCUCTEMaTU3aIHs 3HAHUN 110 bubmuoreka [IOK
Teme "Dnekrpuueckoe nosue" https://m.edsoo.ru/3bf0def9
158 O06o00mmenre U cucTeMaTH3alns 3HAaHUH 110 bubnuoreka [{OK
teMe "I10CTOSIHHBIN 3JEKTPUIECKNN TOK" https://m.edso00.ru/71453ee6
159 O06o001IeHre U cucTeMaTU3aIys 3HaHUH 110 bubmuoreka [{OK
teMe "Toku B pa3inyHbIX cpepax” https://m.edsoo.ru/3d40077a
O06001eHre U cucTeMaTU3aIys 3HaHUN 110
" " but6mmoreka [IOK
160 teMe "MarautHoe nosne". KonTposbHas

pabora

https://m.edsoo.ru/3b4c06ae
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PesepBHelil ypok. O000IICHHE 1

161 CHCTEMAaTH3alMs 3HAaHUH 110 TeMe bubmorexa LIOK

" " https://m.eds00.ru/053e2248
DneKTpoMarHuTHast WHIYKITUs
PesepBHeIit ypok. O000IICHHE 1

162 CHCTEMATH3allMs 3HAHHH 110 TEME buGnuorexa [IOK
"Mexamaeckie koneOamis" https://m.eds00.ru/d6310bfd
PesepBubIil ypok. O600111IeHIE 1

163 CHCTEMaTHu3allMs 3HAHUH 110 TeMe bubmuorexa [JOK
"JnekTpoMaruuTHeie Kosiebanus" Vtorosas https://m.edsoo.ru/5e2bb83d
KOHTpOJIbHAsI paboTa
PesepBHrlit ypok. O60011eH1Ee 1

164 CHCTEMAaTHU3allMs 3HAaHHUI 110 TeME bubmuoreka [IOK
"MexaHu4YecKue U 3JEKTPOMarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJHBI"

165 PezepBHblit ypok. O6o011eHuE U bubnuoreka [IOK
cHCTeMaTH3alus 3HaHui o teme "Onrtuka" https://m.edsoo.ru/52ad1603
PesepubIiil ypok. O6006111eHIE 1

166 cHcTeMaTHu3anus 3HaHuH o Teme "OCHOBEI bubnmorexa IOK
CTO" https://m.edsoo.ru/5beclc65
PesepubIiil ypok. O6006111eHIE 1

167 CHCTEMaTH3aInsI 3HaHUH 110 TeEME BH@?HOTeKa HOK
"KopIyCKyApHO-BONHOBOH Ay’ https://m.edsoo.ru/f7c59d38
PesepBHelIit ypok. O600111eHNE 1

168 cHCTEMATH3alMs 3HaHui 110 TeMe "dDu3nka bubnnorexa [JOK
aroma” https://m.edsoo.ru/1f511654
PesepBHelIit ypok. O6001IeHNE 1

169 CHCTEeMAaTH3alus 3HaHui 1o teme "dusmnka buGnnorexa [JOK

ATOMHOTO sIpa U 3JICMCHTAPHBIX ‘-IaCTI/II_I"

https://m.edso0.ru/905c5ce0
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PesepBHelil ypok. O000IICHHE 1

bubnunorexa LIOK

170 CI/ICTeMaTI/IBaLf'I/Iﬂ 3HAHUHU 110 TeME "DIIEMEHTHI 1 https://m.edsoo.ru/2bFfb94c
acTpodu3uku
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170



https://m.edsoo.ru/2bffb94c




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

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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