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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHM W TpeOOBaHUU K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3ALUIX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHHSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ Y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruy OOy4YeHMs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEeICTBaAMU
yuebHoro npeamera «dDuznka» Ha yriayoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
oOy4Jarommmcsi, KOTOpble HEOOXOAMMBI i1 MPOAOKEHUS 00pa3oBaHHs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHWs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

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

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMSI Kypca (PU3UKM Ha YyriayOiaéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

coJiepKaHue yueOHOoro npeaMera « Ou3ukay 1Mo rojaM 00ydeHusl.

[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 JUJISI pealiv3alldd  Pa3JIMYHbIX METOJAUYECKHUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busmdeckoir reorpadmeir u actpoHommer. lcmonp3oBaHWE W AKTUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHHUE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPHUHIIMIIBI €0 MOCTPOEHUS.

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
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuzayuu. EE peanuzaiys npeanosiaracT HMCIOJb30BAHUE
TYMaHUTapHOTO TOTEHIUana (U3MUECKON HAayKH, OCMBICIICHHE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEAIOoaraeT 3HaKOMCTBO € IIMPOKUM KPYIOM TEXHUYECKHUX M TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSMIEHHBIX JKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHMe cofiepKaHus MIPOTPaMMbI TT0 (PU3HKE JOJHKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mpomecca. lms yrioyOnaéHHOTO
YPOBH — O3TO CHUCTEMAa CaMOCTOSITEIBHOTO YYEHHUYECKOTO OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3zanud (PU3NYECKOTO0 TpakTHKyma. B mepBom ciydae
MPaKTUKYM MpoBoAuTCs 100 B KoHue 10 u 11 kimaccoB, 1ub0 mocie mepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHUMAETCs] CaMOCTOSITEIbHOE UCCIIEI0BAaHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMATUKH I 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PM3MYECKUX BEJIMYUH M MOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITTOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJJaHHOM (DU3UUYECKON MOJIEIbIO, TTO3BOJISIONINE MPUMEHSIThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, Tak U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SABJISIFOTCSL 3aJaHUsi Ha OOBSICHEHHE/NpeICcKa3aHue MPOTEeKaHUs
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 IpoIiecca Kypc (PU3MKHU YIIIyOJEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKe YYEHUYECKHUX ONBITOB, JIADOPATOPHBIX paboOT M paboOT MpakTHKyma, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MUHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JEMOHCTpAIUi IS
UCCJICIOBAHMSI  M3yYaeMbIX  SIBICGHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadOT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OJTHOTO KOMIUJIEKTa Ha JBYX OOydJarommxcs. TeMaTh4ecKne KOMIUICKTHI
7a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMH U3y4eHUsI PU3UKHU B OOIIEM 00pa30BAHUHU SIBIISIFOTCS:

dbopMupoBaHHe HHTEpeca M CTPEMJICHHS OOYyYaromMXcsi K HaydYHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
MCCJIEI0BATENHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3MKU sl Pa3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npoecCHOHANbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTikeHne 3TUX 1elield 00ecreunBaeTCsl PelIeHUEM CIEAYIOIMUX 3a/1ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSpHYIO  (U3uKy,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

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 3aJaHHOU
bu3nyeckoil MOJEINbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
bu3nyeckoil MoJenH, aJeKBaTHOM YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
WHKEHEPHOIO XapaKTepa;

NOHMMaHuEe (U3NYECKUX OCHOB M TPHUHIIUIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, X BIUSIHUS HAa OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBHUM IS PA3BUTUS YMEHUW NPOECKTHO-UCCIIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHusl BBIOMpaeTCs OOYyYalOIUMUCS, I[UIAHUPYIOMHUMH MPOAOJIKEHUE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHME OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

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

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

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (aHATOTrOBbIE U LU(POBBIE
U3MEpUTENIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (U3MYECKUX  BEIMYMH  (aOCONIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBICHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsa). ['unoresza. ®uznueckuil 3aK0H, TPaHUILIBI €ro NpUMeHUMocTH. Pusznueckas
TEOpHUs.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIIbHOCTH JIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3mepeHne cuiibl TOKa M HANOpsDKEHWS B LEMNH IOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(GU3MYECKUX BEJIMYMH MTPU MOMOIIN KOMIBIOTEPHBIX JaTYHKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcyéra.

[Ipsimas u oOpaTHas 3a/1a4yl MEXAHUKHU.

Pagnyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MATEPUATILHON TOUYKM OT BPEMEHU U UX
rpaduku.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOpPEHUsI MaTepuaibHON TOYKU OT BPEMEHH U UX TpapuKu.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

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

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Croco0bI ucclie10BaHUs IBKEHUN.

WnmrocTpanuus npeaenbHOro nepexoia i \BMEPEHHe 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 CKOpoCTH MPH IBHKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

N3ydyeHrne HEpaBHOMEPHOTO JIBUKEHUS C IIEJIbIO ONPEIENIEHNUsT MTHOBEHHOU
CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBUKCHUH.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeH 1I0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

W3yyenue paBMKEeHHs Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
THIOTE3bI O TIPSAMOM MPOMOPIUOHAIBHON 3aBHCHUMOCTH MEXIY JaIbHOCTHIO
noJiéTa U Ha4aJlbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBUKEHHUS Tella MO OKPYXKHOCTH C IMOCTOSHHOM MO MOJIYJIIO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHSI CBOOOJHOTO NaJEHUS OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpoThl. JIBH)KEeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBHKymerocs c
YCKOpPEHHEM.

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpEHHs CKOJIBKEHUS W CUJIA TPEHHMS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

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

Hemoncmpauuu.

HabGnrogenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

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

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

HN3mepenne macc no B3auMOIEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenrie paBHOJAEHCTBYIOLIEH CUJ IPU JABMKEHUHM OpycKa MO HAKJIOHHON
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAMOIINX B NPYKHHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

V3ydeHne NBHKEHUS CUCTEMBI TEJ, CBS3aHHBIX HUTBIO, IEPCKUHYTON depes
JErKuit 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. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxeHue cuil, TPUIOKEHHBIX K TBEpHOMY Teny. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEINIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y ciioBUsI paBHOBECHS.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl cOXpaneHus é mexaHuxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHbIX TOYEK. L{eHTp macc
CHUCTEMbI MAaTEpUAIbHBIX TOYEK. Teopema 0 ABUKEHUHU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT ummynbca marepuanbHOW TOukW. [IpeacraBieHue O COXpaHEHUH
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
KMHETUYECKOU JHEPTUU MATEPUAIBHOU TOUYKH.



[loTeHnManbHble W HENOTEHIMAIbHbIE CWIbL. [loTeHIManbHAs 3HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM TI0JI€ OJIHOPOJIHOTO Iapa (BHYTpH U BHeE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s MACaNbHON JKMAKOCTH KAaK CIEACTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYypHOE KaTaHHE Ha
KOHbBKax.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKONM WM MOTEHLUHAIBHOW SHEpPruil MpH
JEUCTBUU Ha TEJO CUJIbI TSYKECTU U CHIIbI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

M3mepeHnne nMIrysbca Tella o TOpMO3HOMY ITyTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccnenoBanre COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aHMOJIEHCTBHH.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TpEeHUSI.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TePpMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBMKEeHHE. XapakTep
JNBWKEHUS W B3aUMOJEWCTBHMS 4YacTHI] BewecTBa. MoJenn CTpOEHUs TIa3oB,
KHUAKOCTEH M TBEPIABIX Te U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX



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

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

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AoOcomoTHas
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcalbHOM Tra3e C T[IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH HICATBHOTO Ta3a).

CBs13b a0COJIIOTHOM TEMITEpaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEHEM
KMHETUYECKOU dHEpPruei MocTynaTeIbHOro TeIIOBOIO IBUKEHUS €€ YACTHII.

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

Jlemoncmpauuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanne Tmporecca YCTAHOBJIEHUSI TEIUIOBOTO PABHOBECUSI TIPH
TEII000MEHE MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIs
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMBbI KaK CPEJIHUE 3HAYEHUSI BEIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepmoauHamuku. (CaMONpoH3BOJIbBHAS — peflaKcalys
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWM:
ypaBHeHue MenneneeBa—Kiamnelipona W BbIpaK€HUE JJII BHYTPEHHEW SHEPTUU.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJIEIH: HU3Kas KOHIEHTPALMs YacTHIl, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBazucraruueckue U HeCTaTUYECKHUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YaelbHas W MOJSIpHas
TEIUTOEMKOCTH BelIeCTBA. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
ToruBa. Pacuér konuuecTBa TEMIOTHI Mpu Temonepenade. Ilonarue o0
aanabaTHOM Tpoliecce.

[lepBblii 3aKOH TepMOAMHAMUKU. BHyTpeHHss »Heprus. KommuecTBo
TEIJIOTBHI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0oH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanadbara. AGCONOTHAs TeMIepaTypa.

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

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTMUECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJO0B C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U 3JIEKTPOIHEPTUHU.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHUE yACNbHBIX TEINIOEMKOCTEN BELIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEIIIOEMKOCTH.

HccnenoBanue mpoliiecca OCThIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanus. McnmapeHue u KumeHue. YjeiabHas
TEIJIOTa MapooOpa3oBaHus.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

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

Hedopmanmu tBEporo Tena. Pactskenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

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

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumisipasie sBienus. JlapineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckrue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOILIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmaunBaHue.



KanwinspHsle sBIECHHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3yueHne 3aKOHOMEPHOCTEN UCTIAPEHNUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHMAJIEKTPUKA M  MOJYIPOBOJAHUKH.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HanpsoxkéaHocts  anektpuueckoro  mosd.  [IpoOGueiii  3apsna.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMAN AIEKTPOCTATUYECKOrO NOJIA. CBA3b HANPSHKEHHOCTH TOJIS U Pa3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsKeHHOro mo o0béMy 1apa. Ilome paBHOMEpHO 3apsiKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

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

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DneKTpo€MKOCTh KOHJAEHCATOpa. DIIEKTPOEMKOCTD IJIOCKOTO
KOH/JIEHCATOpA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHE 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DIIEKTPUYECKOE TT0JIE€ 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsHKEHMS ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKA. MCTOYHUKH
toka. Hanpsikenue U u D1C é&.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro MJUHBI M IUJIOIIAJM MONEPEYHOTO CEUCHHS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKA. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM (3aMKHYTOM) DJICKTPUYECKOW Ienu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUSA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

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

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMH MCTOYHMKA 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 JJISL  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npesesia u3MepeHus ammnepMmerpa (BoJIbTMETPa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

Uccnenosanne 3aBucumMoctd DJIC ranbBaHMUECKOro 3jJ€MEHTa OT BPEMEHH
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA 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
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npUMeCHast IIPOBOJIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJIEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJUTHYECKAs THCCOLMUALMA.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

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

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB JIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue amextposusa.

N3mepeHnne 3apsaa OJTHOBAIEHTHOTO HOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(GPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BEIUYMH, TNPOBEpPKA NPEIJIOKEHHBIX THUMNoTe3 (BbIOOp H3 padorT,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

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

Mesicnpeomemmusvie nonamus, C6A3AHHbBIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HanuA: SBICHUE, HAy4YHbIH (akT, runoresa, (pusmyeckas BEIUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHU, U3MEPUTENbHbBIE TPUOOPHI, UPPOBas 1abopaTopusl.

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

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTUiau3auusg OHOOPraHMYECKOro TOIUIMBA Ui BBIPAOOTKH «TEIJIOBOW» H
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE aTOMOB M MOJEKYIL,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIbI, JJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMKCHUN C HCIOJIb30BAHUEM MEXAHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOM XOJOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. JiekTpoanHamMuKaA.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (MPSIMOTO MPOBOJAHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKy, rmapa- U TMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

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

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO  IOJISL  MOJIOCOBOTO M
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 cumbl JIopeHI1a Ha HOHBI AIIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUS AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMArHETUKOB.

HccnenoBanue 1eCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuibl Ammepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUA.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKIMU. 3akoH dJIEKTpOMarHUTHOW uHAYKuuu Dapanes.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyktuBHocTh. Karymika HMHIYKTHBHOCTM B ILIENMHM MOCTOSHHOTO TOKA.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHEPrust MAarHUTHOTO TOJISI KATYLIKH C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHl: MHAYKLIHMOHHA
I€Yb, COJICHOU/, 3alIUTa OT JICKTPU3ALMH TEJl IPU ABUKEHUH B MArHUTHOM T10JIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOUHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

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 yactotra konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

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

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

Jemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABYKECHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanne 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

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

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

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HUTSHOTO W MPYXHUHHOTO
MasITHUKOB.

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

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYyXAIOINX KOJIEOAHMIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsja KOHAEHCaTopa C aMIUIMTYJOM CHIIbI TOKA B KOJ1e0AaTeTbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

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

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHWS NpU PA3IUMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

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

WneansHbiii  Tpancopmatop. IlpomsBoactBo, mnepegaya U MoTpeOIeHUE
AIEKTPUYECKON IHEPTUU.

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

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

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJI€OaHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopenp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI ASHCTBUS TpaHchopmaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B IIETIH TIGPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacmpoCTpaHEHHs] W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKUX BOJIH: OTpa)K€HUE, MpeioMJIeHHe, WHTep(epeHius u
nupakius.

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

[ITymoBO€ 3arpsI3HEHUE OKPYKAOLIEN CPEBI.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3ITyYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmHast oprieHTaIMs BEKTOPOB B AJIEKTPOMAarHUTHOW BOJIHE.

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

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

[TpuHIMIIBI paIMOCBA3U U TENIEBUICHUS. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIBI.

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

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.

HaOmronenune nuatephepeHunn 1 1udpakiinu MEXaHUueCKUX BOJIH.

AKyCTHYECKHI1 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, TOSpU3ans, Tudpakius, UHTepdepeH .

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUEHUHN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

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

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM c(epruyeckoil JHH3bl OT €€ F€OMETPUH U OTHOCHTEIBHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIONINX JMH3aX U UX CUCTEMaXx.

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
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepsl KIaCCHYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

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

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHET0 OTpakeHus. Mojieinb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IMIOCKOTO 3epKaja U JIMH3bI.

[TonyueHnue 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 U3ITYUYEHHUS Ha IBYX HIETAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIydeHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3zges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCHTEIbHOCTH.

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

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

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUer U UMITYJIHCOM PENTUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



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

Y4eHNYeCKUH IKCIIEPUMEHT, JIA0OpaTOPHBIEC PAOOTHI, TPAKTHKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBECHOE TEIJIOBOE M3JIy4YeHHE (M3JIydeHHE aOCOIMIOTHO YEPHOTO Tea).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotoaddext. OnbiTel A. I'. CroneroBa. 3akoHbl pororddexra. YpaBHEeHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHME CBeTa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 3J1eKTpoHOB Ha KpUCTaJIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eiizendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTor(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYNPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne dhoTope3ncropa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA Y€pPE3 CBETOJIMO OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctrynatel bopa. U3nyuenue u nornomienne GOTOHOB MPH MEPEXoie aToMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOH.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HabGnrogenue TMHEHYaToro 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
qucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaj. ONEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAKTUBHOTO pacnaja. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBolCTBa MOHM3HUPYIOMIETO M3JIyYeHHs. BiusHHEe paguOaKTUBHOCTH HA >KUBBIC
opranu3mbl. EcrecTBeHHbI POoH n3nydenus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. JledexT maccer sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Metonbl perucTpaiuy U UCCIAEA0BAHUS SJIEMEHTAPHBIX YACTHII.

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

®usuka 3a npeaenamu CrtaHpapTHol Mojenu. TéMHass matepust U TEMHas
SHEprusl.

EnuHcTBO u3nueckoil KapTUHBI MUPA.

TexHn4ecKkre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHuTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpekoB 4acTHIl (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yuyenue nornomieHus 0eTa-4acTuIl aTFOMIUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHs acTpoHOMUU. [IpuKiIanHOe 1 MUPOBO33PEHUECKOE 3HAUYCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

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

Bun 3Bé3gHoro Heba. Co3Besnus, sSpKue 3BE3MBI, IUIAHETHI, WX BHIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/BI TJIABHOM ITIOCIEIOBATEIBHOCTH. 3aBHUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
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 n kBazapsl. YEpHBIE ABIPHI B SApax
TraJIaKTHK.

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

Macmrabnas crpyktypa 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 Ttenmeckon JlyHbI, TJIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOILJICHUU.

Du3nvecKuil MPaAKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHUH (PU3MYCCKUX BEIIMYHH.
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).

O0o01marniee NOBTOPEeHUeE.



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
¢duznka», «IEMEHTbl aCTPOHOMHUHU U aCTPOPUIUKI.

Ponp ¢u3ukm u acTpoHOMHH B 5SKOHOMHYECKOW, TEXHOJOTMYECKOM,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CUCTEMATH3UPYIOIICH, OOBSCHUTEIIBHOM U  MPOTHOCTHYECKOW  (PyHKIWMH
(duznyecKoil TeopuH, posib GU3NYECKON TEOPUHU B (POPMUPOBAHUU NIPEICTABICHUM
0 (pu3muecKol KapTUHE MHUpPaA, MECTO (PU3NUECKOW KapTUHBI MHUpa B OOILIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

Me:xnpeaMeTHble CBSI3H.

NU3yuenne kypca ¢u3uku yriyonéHHoro ypoBHs B 11 kmacce
OCYULIECTBIISIETCSL C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
nO3HaHuA: SBICHHWE, HAay4yHbId (DAKT, rumnoresa, (pusmyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETpHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO. BEKTOPBI M MX MPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocun: >nektpuyeckue SBIEHUS B JKUBOW MpUpoOnE, KoyieOaTelabHbIC
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasl JHMArHOCTUKAa B MEIWLHMHE, OINTHYECKHE SBICHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKasl CTPYKTypa TBEPBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
(boToCchEMKA 3eMHOM OBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE ITOCTOSIHHBIX MAarHUTOB, 3JJIEKTPOMAarHUTOB,
3NIeKTpoIBUTaTeNb SIKOOU, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHMArHOCTUKAa B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHasl Oarapesi, CITyTHUKOBbIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS YyuyeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM IEHHOCTSAM POCCHUHCKOTO OOLIECTBa, pPaCIIMPEHHUE >KU3HEHHOIO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e Cc(OpMUPOBAHHOCTh TIPAXJAHCKOM  MO3UIMH  OOydaromierocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUICKOTO OOIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACATEIBHOCTh B MHTEPECAX TPaKAAHCKOTO
oOIecTBa, y4YacTBOBaTh B CaMOYIpaBlIeHHUH B  00pa30BaTeIbLHOM
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C COLHAIbHBIMM HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IIECHHOCTHOE OTHOUIEHWE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO MOBEICHNUS;

e CIOCOOHOCTH OIEHMBATH CUTYAllMIO U MPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIUTAHMSA

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAyYHOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3nuyHbIM chepam npopecCHOHATBHON AECITETbHOCTH, B TOM
YHClie CBSI3aHHBIM C (U3MKOW M TEXHHKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOp Oynymiel nmpodeccun u peaan30BbIBaTh COOCTBEHHBIC
KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHUIO M C€amMOOOpa3oBaHUIO B
o0nacTu (PM3UKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHue ONbITa JNESITEIBHOCTH IKOJOTUYECKOW HANpaBJIEHHOCTH 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
U3y4YeHUs: (PU3MKH OCYIIECTBISATH MPOEKTHYI0O M HCCIEI0BATEIHCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE 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,

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX 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 MBIIIICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/I€Th HAyYHON TEPMUHOJIOTHEH, KIIIOUEBBIMH MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIIOCOOHOCTHIO W TOTOBHOCTBHIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIe TPU CO3JIaHUM YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJU3UpOBaTh 3ajadvy,
BBIIBUTaTh TUIIOTE3y €€ pElIeHUs, HaXOIUThb AaAPTyMEHThl A
JIOKA3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEILICHHS 3a1aud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUHN QUBUKH,

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAaHHWS 1O (QU3UKE B TPAKTUYECKYIO OOJACTh
KU3HEICSATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIE UJIEH, MTPEJIaraTh OPUTMHAIIbHBIC TOAXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalln3, CHCTEMAaTU3allMi0 M MHTEpIpeTalnrio WHPOpMalUU pa3iInuHbIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAJIbHYIO (HOPMY MPEACTABICHUS U BU3YAIU3AIUH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHME Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

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

Pa3BEPHYTO M JIOTMYHO M3JIaraThb CBOIO TOYKY 3PEHMSI C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

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

OPUHUMATh eI COBMECTHOW JE€ATEIbHOCTH, OPraHU30BBIBaTH U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTUKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3yabTaT N0 pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallMsIX,  MPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

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

CaMOCTOSITETIbHO COCTAaBIIATH IJIaH PEUICHUS PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHHUS MPaKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOp, ApTryMEHTHpPOBAaTH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

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

CﬂMOKOHTpOJIb, SMOIUOHAIbHbIN HHTEJIEKT:



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;

UCIIOJIB30BaTh TPHUEMBI pediekcuu sl OICHKHA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke U1 YpOBHS CpeaHero oOmero o0pa3oBaHus y O00y4YaroIIMXcs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  MOHUMATh  CBOE

OYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOJIA U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHMMATh  AMOIIMOHAILHOC
COCTOSIHUE JPYTMX, YYWUTHIBATH €ro IPU OCYIICCTBICHHH OOIICHHMS,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

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

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOMIMXCS YMEHUI:

NOHMMATh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (DU3UYECKON TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOLIECCOB (SIBJICHUI): HWHEpIHUaNbHAasi CHUCTEMa OTCUY€Ta, aOCOJIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
ynpyroe 1 abCOIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, )KUIAKOCTU
U TBEPAOrO (KPUCTAILIMYECKOT0) Tela, UACAbHBIN ra3, TOUCUHbIN 3aps/l,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

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

aHANM3UPOBaTh M OOBACHIATH MEXAaHUYECKHE MPOLECChl U SBJICHHS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpazoBaHus ['amwies s CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHbI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
DHEPruM, CBSI3b PadOTHI CUJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
yCIOBUSL paBHOBeCHs TBEPAOrO Tejla), MPU OSTOM HCIOJIb30BATH
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3zoBanuii [ anumnes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHHYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojoxkeHus MKT wu 3akoHB MoOJEKyJIsIpHOW (U3UKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CpPEIHEH KHHETHYECKOU
DHEPIrUeN TEIIOBOTO ABMKEHHS €T0 YaCTHULl, CBA3b JABJICHHUS UACAIBHOIO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—KnaneipoHa, mepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHMMOCTH ypaBHeHUs1 MenaeneeBa—Kitanenpona,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYNEPIO3UINHN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
ey YU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONMKCHIBATh (PU3NYECKHUE TMPOLIECCHl U SIBJICHUS, HCIOJb3YysS BEIUYUHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIAa YIPYTOCTH, CHJIA TPEHHUS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
OHEPrus WACAIBHOIO OJHOATOMHOIO Tra3a, paboTa HIealbHOro Tasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLMAI 3JIEKTPOCTATUYECKOIO MOJIH,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJuyieIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTHSI AIEKTPUIECKOrO MO
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUM:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KHUIIEHUE U KOHAEHCALUs, IUIaBJICHUE U KPUCTAJUIM3alusl, HallPaBJIEHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  OTOM
KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATH pPE3YyJbTaThl MOJYyYEHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMPATh ONTHUMAIbHBIA METOJl U3MEPEHUs, OLEHUBATH A0COJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BL;

coOJII01aTh IpaBuiIa 0€30MacHOro TPyJa IMPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax Yy4YeOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJayd C SBHO 33JlaHHOM M HEABHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl MNpH UCHOJIb30BAHUM MAaTEMaTHYECKMX METOOB
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBATh PE3yNbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3lieloB Kypca (PU3MKH, a TaKKe UHTErpaluy 3HAaHUM U3 Apyrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

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

NPUBOAUTH TMPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBAThH MOCJIECTBUSL OBITOBOM M MPOU3BOACTBEHHOMN
NeSATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MUYECKUMHU NPOLECcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEWIIEro pPa3BUTHS YEJIOBEYECKOIO
00I11eCTBa;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM Il TIOHCKA, NepepadOTKU M NpPEIbsBICHUS Yy4yeOHOW WU
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K OyAymied npodheccuoHaIbHOM AeATENbHOCTH O
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpuIIs.

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

MOHUMATh POJIb  (PU3UMKH B  DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIIMAJIBHON M 3TUYECKOM cdepax AesTEIHbHOCTA YeJIOBEKa, POJib U MECTO
(GbU3UKM B COBPEMEHHOW HaydyHOW KapTHHE MHUpA, POJIb ACTPOHOMUU B
MPAaKTUYECKON  JEATETLHOCTH 4YeJOBeKa M JalibHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHHU, 3HAUCHHE ONMUCATEIbHOW, CUCTEMATU3UPYIOIIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckoil Teopuu —
ANEKTPOAMHAMUKH, CHEHHAIBHOM TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOMU
¢bu3uky, poib (puzmdyeckod Teopur B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3nuecKoil KapTUHE MUPA, MECTO (PU3MUECKON KapTHUHBI MHUpa B OOLIEM
pSIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE DJICKTPUUYECKOE U  OJHOPOJIHOE
MarHMTHOE TOJIsl, TApMOHUYECKHE KOJICOaHUs, MAaTEMAaTUUECKUN MasTHHK,
WJICAIbHBIN TPYXUHHBIA MasiTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJieOaTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJIeNIel aToMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJICJIU CBETA;

pa3nuyath yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLECCHI U SIBICHHUS, UCIIOJIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacnaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MarHUTHBIM MOTOK, cuia Ammepa, WHAYKTUBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKAHUS  (PUBUYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanekTpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATbHOTO
aHanu3a u padoThI Ja3epa;

OTPENEIIATh HAMpPaBJICHUE WHAYKIIMM MarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHnna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajioM, TOHKOM JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalOIUe ACTPOHOMUYECKUE MOHATHS, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH HCCIICIOBAHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBaHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCIEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(¢u3MYEeCKOl MOJIENbI0: HAa OCHOBAaHWM aHaJIM3a YCIOBUSA BBIOUMpATh
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB peUICHHS 3ajad,
POBOANTH PAcU€Thl HA OCHOBAaHUH MMEIOIIUXCS TaHHBIX, aHAJTM3UPOBATh
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
PEIMETOB EeCTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHUECKYIO
LENOYKY pacCyKJIeHUI ¢ OOPOi Ha 3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

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

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
NESTEIbBHOCTH 4YEJIOBEKa, CBA3AHHOM C (PU3NYECKUMHU MPOILIECCAMHU, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUU



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyYHbIe CIOCOOBI paboThl ¢ MHQOpMAIHEH (PUIUIECKOTO
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETAIINH
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpraHHU3aIMOHHBIC " NO3HaBaTeNbHbIC yMEHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CHUTYyalMsIX, aJIeKBAaTHO OIICHWBATHh BKJIAJ] KaXJOrO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBISATH MOTUBALUIO K Oyaymien npodhecCUuOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
11 HayHBIi METOA MOSHAHMNS MPHPOLEL 0 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 6
Pa3znen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunewaritka 10 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Hurammica 10 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
23 Cratika TaEporo Tena > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHBI COXPAHEHHUS B MEXaHHUKE 10 1 https://m.edsoo.ru/FL6b68d7
Hroro 1o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 15 1 https://m.edsoo.ru/fL6b68d7
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TernnoBble MalIMHBI 20 1 https:/m.edsoo.ru/f16b68d7
3.3 ArperartHbie cOCTOsSIHUS BetmecTBa. Ma3oBbie 14 1 bu6mmoreka [IOK
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MEePEXObI https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Dmexrpirieckoe moe 24 ! https://m.edso0.ru/f16b68d7
. . bubnuorexa [JOK
4.2 IToCTOSIHHBIN IEKTPUUYECKUIN TOK 24 1 https://m.edsoo.ru/fL6b6847
bu6mmoreka [IOK
43 Toxit B pasmiTHbIx cpesiax 0 https://m.edsoo0.ru/f16b68d7
Hroro no pazgeny o4
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuorexa [JOK
>l (PusHueCKuit npakTHkyM 16 16 https://m.eds00.ru/f16b68d7
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1
CICPEHOE BpeNA 0 https://m.edso0.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUNHAMUKA
bu6mmoreka [IOK
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. KOJIEBAHUWSA U BOJIHbBI
bu6mmoreka [JOK
21 Mexareckue koebaris 10 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONEeKTpOMarHUTHbHIE KOJIEOAHUS 15 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.edso00.ru/39859ef1
bubmuorexa [JOK
24 Onrika 25 1 https://m.edso00.ru/39859ef1
Hroro no pazneny 60
Pasznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 https://m.edso00.ru/39859ef1
Hroro no pazneny S}



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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Paszgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIn3M 15 bubmorexa [JOK
' PHYCKYIAp y https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 (6))
Hsuka atoma > https://m.eds00.ru/39859f1
43 ®u3nKa aTOMHOTO SIpa U AIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHIL 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/39859ef1
Htoro no paznemny 12
Paznen 6. PUBSHUYECKHUM TIPAKTUKYM
. bubmuorexa [JOK
61 DUSHIECKHH MpaKTHIyYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuorexa [IOK
' NeATEeTLHOCTH, MPUOOPETEHHOTO TTPH https://m.eds00.ru/39859ef1
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepBHOE BpeMs 10 https://m.eds00.ru/39859ef1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16



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

10 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbBIE
Ne Jara nudpoBbIe
Tema ypoka Kounrpouabusie IIpakTuueckue p
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 ®dusmka — pyHAaMeHTaIbHas HayKa O 1 Bbu6moreka [JOK
pupoe https://m.edsoo.ru/1beef346
9 HayuHblil MeTO/1 TO3HAHUS U METO/IbI 1 Bbu6mmoteka LJOK
UCCIIeIOBaHMs (PU3NICCKUX SIBICHUI https://m.edsoo.ru/3a7fde29
DKCHEepUMEHT U TeOpus B IpoIecce
3 nosﬁaé)m[ TIPUPOJIBI pHa6n}(£) eHUE U 1 bubmmorexa [TOK
PHpOAXL. A https://m.edso0.ru/34c49931
HKCIIEPUMEHT B (hU3HKE
4 Crioco6b1 u3MepeHus (PU3NIECKUX 1 bubmuoreka [IOK
BEIINYUH https://m.edsoo.ru/ca2def03
AOCOIOTHAs U OTHOCUTEIbHAS
5 HOTPEIIHOCTH U3MEpEeHU pruznueckux 1 bubmorexa LOK
p p https://m.edsoo.ru/7f18fda3
BEJIMYHMH
MopnenupoBanue B ¢pusuke. Ponb u
6 MecTO (PU3UKU B GOPMUPOBAHUU 1 bu6muoreka [JOK
COBPEMEHHOM Hay4HOUW KapTUHBI MUPA, B https://m.edsoo.ru/eabbded1
NPaKTUYECKOH eATeNbHOCTH JII0AeH
Mexanndeckoe aBmkeHne. CucreMma
bubnunorexa LIOK
7 orcyeTa. OTHOCUTEIBHOCTh 1

MEXaHUYCCKOI'oO ABMKCHHA. HpﬂMaﬂ n

https://m.edsoo.ru/e9a52f02



https://m.edsoo.ru/1beef346
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oOpaTHas 3a/1a4u MEXaHUKU

Panunyc-BekTop MarepuaibHOM TOUKH,
€ro MpoeKLHU Ha OCU KOOPAMHAT.

bubnmoreka [IOK

8 Tpaektopus. [lepememenne. CKOpoCTb. https://m.edsoo.ru/30a108a5
Hx mpoeknuu Ha OCH KOOpAWHAT
PaBHOMEpHOE NpAMONTHHEWHOE

9 neuxenue. ['paduyeckoe onucanue bubmmoreka [JOK
PaBHOMEPHOTO MPAMOJUHEHHOTO https://m.edsoo.ru/89ba7190
JIBUKCHUS

10 CroxxeHue nepeMenieHnii 1 CKOpoCTeil. bubmmoreka [JOK
Perenue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE 1BUKEHUE.

11 MrHoBeHHas1 CKOPOCTh. Y CKOPEHHE. bubmmnoreka HOK
[IpsimonHENHOE TBUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
I'paduyeckoe onucanme

12 MPSIMOJIMHEHHOTO JIBHXKEHHUSI C bubmmorexa [IOK

https://m.edsoo.ru/b7560bbf
MOCTOSITHHBIM YCKOPEHUEM
CBobosHoe nmasieHue. Y CKopeHue

13 CBOOOJTHOTO TaJIeHUs. 3aBUCUMOCTh bubmuoreka [{OK
KOOPAUHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/f738109c
BPEMEHH U UX rpapuKu

14 JIBukeHne Tena, OpOIIEHHOTO MO YTIIOM but6mmoreka [IOK
K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneliHoe nBuxeHue. /[Brxenne

. bubnuotexa [JOK

15 110 OKPY)KHOCTH. YTJIOBas M JINHCHHAS

ckopocTts. Ileprnon u gacrora.

https://m.edso0.ru/33196fbe
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LlenTpOCcTpeMUTENBEHOE U TIOJIHOE
YCKOpEHUue

KonTponbhas pabota no teme

bubnmoreka [IOK

16 "Kunemaruka" https://m.edso0.ru/1242f32¢
IIepsblit 3axkoH HeroToHa. MIHEprmanbsHble
17 cucreMsbl orcuéra. [Ipunuun bubmmoreka [JOK
OTHOcUTeNbHOCTH ["anues. https://m.edsoo.ru/5a9%e4a64
HeunepuuanbHble CUCTEMBI OTCUETA
18 Cwuita. PaBHonelicTBytomas cuina. Bropoi bubmmoreka [JOK
3akoH Hrerotona. Macca https://m.edso00.ru/141d3837
19 Bzaumopeiicteue ten. Tpernit 3aKkoH bubnnorexa [JOK
Herorona https://m.edsoo.ru/57dba505
20 [Tpunuun cynepro3unuu cuil. Pemenue bubmmnoreka HOK
3a/1a4 Ha IpUMEHeHue 3aK0HOB HproToHa https://m.edsoo.ru/bdf997fb
3aKOH BCEMUPHOIO TATOTEHUS.
21 DKBHUBAJICHTHOCTh IPABUTAIIMOHHON U bubmorexa HOK
N https://m.eds00.ru/9aba2b0a
MHEPTHON MaccChl
29 Cuta TSKeCTH U YCKOPEeHHE CBOOOHOTO bubanorexa [JOK
naJicHUS https://m.edso0.ru/22757f26
JIBr>xkeHne HeOECHBIX Tel U UX
93 MCKYCCTBEHHBIX CITYTHHMKOB. [lepBas bubmuoreka [IOK
KOCMHYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bubnunorexa LIOK
24 Cua ynpyrocth. akon I'yka. Bec rena https://m.eds00.ru/0ae2cd84
25 Cuna tpenust. [Ipupona v BUABI cuil bubnmoreka [JOK



https://m.edsoo.ru/1242f32e
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TpeHus. JIBUKEHUE B KUAKOCTH U rase C
Y4ETOM CHUJIbI COIIPOTUBIICHUSI CPEBI

https://m.edsoo.ru/1fa86499
https://m.edso0.ru/2cb29676

26 Hanenue. ['mapocrarnueckoe gaBiCHUE. bubmuorexa [JOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOTIOTHO TBEPAOE TEIO. bubmmoreka [JOK

27 [ToctynarenpHOE 1 BpallaTeabHOE Bbu6moreka [JOK
JIBUKEHUE TBEPJIOTO Teja https://m.edsoo.ru/2b95d57e

28 MOMEHT CUJIBI OTHOCHUTEILHO OCU bubnunoreka LIOK
BpaieHus. [1neqo cuibl https://m.eds00.ru/653d3459
CrnoxeHnue cuil, IPUIIOKEHHbBIX K

29 TBepaoMy Teny. LIeHTp TsxkecTu Tena. bubnuorexa [IOK
VYcnoBust paBHOBECUS TBEPAOTO TeEA. https://m.edsoo.ru/9aa79a7d
Bunsl paBHOBecus

bu6nmorexa LIOK

30 Penterme saza https://m.edsoo.ru/dclcaacO

31 Konrponbnas pabora no reme bubmuoreka [IOK
"Tunamuka. CTaTuka TBep0TO Tema" https://m.edsoo.ru/9f5a574c
HMitynbsc MaTepralbHON TOYKH,

39 CHCTEMBI MaTEpUaAIbHBIX TOUEK. L{eHTp bubnuotexa [JOK
MacC CUCTEMBI MaTEpHUAIIbHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o IBM)KEHUHU LIEHTPA Macc
WMmynbe cunbl 1 U3MEHEHUE UMITYJIbCA

33 Tena.y 3aKOH COXpaHEHMS I/IMHYHLCZ.. bubnmorera LHOK

https://m.edsoo.ru/13f0a221

PeakTuBHOE ABM>KEHNE

34 MoMeHT nMITynbca MaTepUAIbHON bu6muoreka [JOK

toukH. [IpencraBienue o coxpaHeHUU

https://m.edsoo.ru/d6532eb9
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MOMCHTA UMITYJIbCa B LICHTPAJIbHBIX

OJISIX
bu6nmoreka [IOK
35 Pemenue 3amau
A https://m.edso00.ru/f7706d63
Pabora cuitbl Ha MaJloM ¥ Ha KOHEYHOM
nepemenienuu. ['padpuueckoe bubnuoreka [IOK
36
MPEJICTaBICHUE PAOOTHI CHITBL. https://m.edso0.ru/913974c7
MOIITHOCTE CHJIBI
Kunernueckas sneprus. Teopema 06
37 M3MEHEHUU KMHETUYECKON SHEPTHHU bubmorexa [JOK
N p https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOU TOUKH
IToTeHIMaIbHEBIC U HEITOTCHIIMAIbHBIC
38 cunbl. [ToTenumanbHas sHeprus. Bropas bubmorexa [OK
i priti. p https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
TpeTbst KocMUYecKast CKopocTh. CBSI3b
a0O0THI HEMOTCHITMAIBHBIX CHII C
39 §3M6HCHI/ICM MEXaHUYECKOH IHEPTUU bubmorexa LOK
p https://m.edsoo.ru/f57b4e01
CUCTEMBI Tell. 3aKOH COXPaHEHUS
MEXaHUYECKOH dHepTuu
Vupyrue u He 1€ CTOJIKHOBEHHS.
40 vy E:;eHHe BeyH If }JI'IFJ'II/I IUIST UAeaabHON bubmmorexa TIOK
P pHy https://m.edsoo.ru/f30f43b6
KUJTKOCTH
41 KonTponbhas pabota no teme "3aKOHBI bubmuorexa [IOK
COXpaHEHHUs B MEXaHUKE" https://m.edsoo.ru/474e7c4a
PazButue npencraBienuid o npupoe
bubnunorexa LIOK
42 ternoTel. OcHOBHBIC nonoxenus MKT. 1

Huddy3us. bpoyHoBckoe nBUKEHHE

https://m.edsoo.ru/b0a4445f
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Crpoenue ra3000pa3HbIX, )KUIKUX U

bu6nmoreka [IOK

4 . X
3 TECPABIX TEIL. AAPAICIEp ABIIKCHILL 1 https://m.edsoo.ru/c44d02e2
B3aUMOJICHCTBHUS YaCTHI] BEIICCTBA
Macca u pazMepsl MOJIEKYJT (aTOMOB).
44 KonunuectBo Benectra. [locTosiHHas bubmmorexa [JOK
- ' https://m.eds00.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemioBoe paBHOBECHE. bubmmoreka [JOK
IlIxana lenbcust https://m.edso0.ru/0070d493
bubnunoreka LIOK
46 Pemenme sana- https://m.edsoo.ru/1531aba5
. bubmuoreka [{OK
47 " I
ACIDHBIH 143, £ a30BBIC SAKOHBL https://m.edsoo.ru/1deb2367
48 VpaBuenue MenneneeBa-Kinaneiipona. bubmuoreka [IOK
Pemenue 3agau https://m.edsoo.ru/8d12c328
49 AOcouoTHas TeMIiepaTypa. 3aKoH bubmuoreka [IOK
JlanbToHa https://m.edsoo.ru/14e02d1f
50 M3omponeccsl B UACaIbHOM rase ¢ bubmuoreka [IOK
IMOCTOSTHHBIM KOJIMUYECTBOM BEIIeCTBa https://m.edso0.ru/68878d51
I'paduyeckoe npeacraBaeHue
51 1/1501(11) OIIECCOB: i3§Te Ma, U30Xopa Bubmmorexa [IOK
pott ' pMa, P, https://m.eds00.ru/1344327b
u3obapa
but6mmorekxa [IOK
52 MKT
OctopHoe ypasHeHHe https://m.edsoo.ru/c8094721
bubnunorexa LIOK
53 P
CHICHHE a1 https://m.edso0.ru/10265a05
54 CBs13b a0COTIOTHOI TeMmepaTypbl https://m.edsoo.ru/c38af875
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TEPMOJAMHAMUYECKON CUCTEMBI CO
CpeHEW KMHETUYECKOM SHEpruen
[IOCTYIATEJIBbHOIO TEIJIOBOT'O IBUKECHUS
e€ yacTull

55 O06o001IeHre U CUCTEeMaTH3aIis 3HAHUH bubmuorexa [JOK
no teme "OcHoBel MKT" https://m.edso00.ru/09d12fd8

56 KonTponbnas pabota no teme "OCHOBBI bubmmoreka [JOK
MKT" https://m.edsoo.ru/13adad59
TepmonuHamMuueckasi cucTeMa. 3a/laHue
BHEIIHUX ycnoBul 1 T/ cuctemsl.

57 Bueurnue v BHyTpeHHUE TapaMETPBhI. bubmmoreka [JOK
[TapameTpsl T/] cuctemsbl Kak cpeaHue https://m.edso0.ru/5f8d38a3
3HAUEHUS BEJIMYWH, OMUCHIBAIOIINX €€ Ha
MHUKPOCKOIIUYECKOM YPOBHE
HyneBoe Hauano TepMOIMHAMUKH.

58 CZMonpomBonLHaﬂppenaKcauHﬂ T bubmxorexa LTOK

https://m.edsoo.ru/8ec512f0
CHCTEMBI K TEIJIOBOMY PaBHOBECHUIO
Mojenp ueanbHOro ra3a B
59 TEPMOJUHAMHUKE. Y CITIOBHS brbmmorexa LTOK
- https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOM MOAeIn

60 VYpaBuenne Menneneesa-Kiamneiipona u bubnmoreka [JOK
BBIPAKEHHE 11 BHYTPEHHEN SHEPrUu https://m.edsoo.ru/bal178d0
Bripaxkenue ast BHyTpeHHEH dHEeprun

61 O0JIHOATOMHOT'O UJICAJIbHOTO Ta3a. bubmuoreka [{OK
KBa3ucraruueckue u HecTaTHUECKUE https://m.edsoo.ru/acbcacl5
MIPOLIECCHI

62 DnemeHTapHasi paboTa B bubnmoreka [JOK
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TepMOJuHaMUKe. Brruncnenue paboTsl
no rpaduky mporecca Ha pV-auarpamMme

Termonepeuaqa KaK CII0co0 M3MEHEHUS

https://m.edso0.ru/741d5738

63 BHyTpeHHe# 2Hepruun T/l cucremsl 6e3 bubamorexa LIOK
https://m.edsoo.ru/3d734561

coBepIIeHHs paboThI

64 KonBek1us, TemI0NpoBOIHOCTb, bubnunoreka LIOK
U3JIy4eHHE https://m.edsoo.ru/157b54cd
KonnuecTBo TennoTsel. TemioéMKOCTh

65 Tena. Y ienbHas U MOJISIpHAs bubmmoreka [JOK
TEIUIOEMKOCTH BEIIECTBA. Y IeJIbHAsS https://m.edsoo.ru/7ba67355
TEIIOTa CrOPaHUs TOILTUBA

66 Pacuér xonmyecTBa TEMIOTHI ITPU bubnnorexa [JOK
TerIoneperaye https://m.edsoo.ru/1db5ad4e

67 [TonsiTre 06 agnabaTHOM Mpoliecce. bubnnorexa [JOK
IlepBbIil 3aKOH TEPMOAVMHAMUKH https://m.edso0.ru/d8098824
KonuuecTBo TemioTs u paboTta Kax

68 Mepbl U3MEHEHUS BHYTPEHHEN SHEPTUU bubnxoreka LTOK

https://m.edsoo.ru/b047alcd

T]I cuctemsl
BTopoii 3ak0H TepMOTMHAMUKY TSI

69 PaBHOBECHBIX U HEPABHOBECHBIX bubmuoreka [JOK
npoueccoB. HeoOpaTumocTs TpupoIHBIX https://m.edsoo.ru/c6f4f464
IIPOLIECCOB

20 [TpuHIMIIBI NeHCTBUS TEMJIOBBIX MAIIKH. bubmuorexa [IOK
KII https://m.edsoo0.ru/2e945513

71 Maxkcumansroe 3HaueHue KIT. [{ukin bubnunorexa LIOK

Kapno

https://m.edsoo.ru/fe3857h9
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bubnunoreka LIOK

12 Pemenue 3amau
8 https://m.edsoo.ru/b3efal8b
DKOIOrMYECKHE aCIIEKTHI UCITOIB30BAHUS
73 TEIUIOBLIX aBurareieii. Temiosoe buGnuorexa [IOK
N https://m.edsoo.ru/9867aaa7
3arpsi3HEHUE OKPYIKAIOMIEH Cpeibl
bubnunoreka LIOK
74 Pemenue 3agag
A https://m.edso0.ru/c8c70432
O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
75 o teMe "TepMmoauaamuka. TermioBsie buGnuorexa [IOK
. P ' https://m.edso0.ru/28d62b3f
MallHbI
76 KonTtponpHas padora o Teme bubnuoreka [IOK
"TepmoanHaMuka. TennoBble MalIuHb" https://m.edsoo.ru/1b6e26¢c5
ITapooOpasoBaHue U KOHIECHCALUS.
77 I/Icia egne U KUneHue. Y gejibHas bubnmorexa IOK
p ' https://m.eds00.ru/6f8e6777
TEII0Ta MapooOpPa30BaHUS
HaceimmenHbie 1 HEHACHIIICHHBIE TTAPHI.
KauecTBeHnHast 3aBUCUMOCTD IIJIOTHOCTHA
U JABJIEHUS HACBIILIEHHOTO 1apa OT
78 TEMIIEPATYPEI, UX He3aBI/ICI/IM(l):)CTB oT bubnmorexa HOK
R PaTypPL, https://m.edsoo.ru/f5¢17d02
00BEMa HACKHIIIIEHHOTO Tapa.
3aBUCHMOCTh TeMITepaTyphl KHUIICHUS OT
JIaBJIEHUS B YKUAIKOCTH
79 Brnaxxnocts Bo3myxa. AGCOTIOTHASA U bubmuoreka [JOK
OTHOCHUTEJIbHAA BIAKHOCTh https://m.edsoo.ru/30ebbb79
but6mmorexa [IOK
80 Pemenue 3amau
A https://m.edso0.ru/18e95ff3
81 TBépnoe teno. Kpucraminueckue u bubmuoteka [JOK
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amop(HbIe Telaa. AHU30TPOIHUS CBOMCTB

https://m.edsoo.ru/20a88a03

KPHUCTAILJIOB
[TnaBiieHre M KPUCTAIA3ALIHS.
bub6nmoreka [IOK
82 V nenpHas TEIUIOTA IIABICHHUA.
https://m.edsoo.ru/6ee91e9f
CyO6numarus
edopMaLuy TBEPIOrO TEIA.
flegopman b bubnunoreka LIOK
83 Pactskenue u cxxarue. Cnur. Monynb
. https://m.edsoo.ru/dalaabl10
[Onra. Ipenen ynpyrux negopmanuit
TeroBoe paclimpeHne XKUIKOCTEN U
84 TBEPIBIX TEJI. AHTAPMOHNU3M TEIUIOBBIX buGnuorexa [IOK
P . P https://m.edso0.ru/7ba5edf2
KOJIEOAHMI YaCTHUI] BEIIECTBA

85 [IpeobpazoBanue sHeprun B (ha30BBIX bubnuorexa [IOK
nepexonax https://m.edso0.ru/97a0672f

bu6nmorexa LIOK

86 N o

PABHEHHUE TCIIOBOTO basatca https://m.edsoo.ru/ab1521fb
bu6nmorexa LIOK

87 Pemenne 3ama

HHCHHE sa1at https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHUE.

38 Kanunnspueie sinenus. Jlapinenue mos bu6nunorexa LIOK
HCKPUBJIICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyna Jlammaca
O00011eHNEe U cUCTEMATH3AINS 3HAHUH

89 110 TeMe "ATperatHple COCTOSHUS bubnnorexa [JOK

P " https://m.eds00.ru/0b52575¢
BemecTBa. PazoBble NEPEXOBI
KonTponpHas pabota mo Teme
| bubnunorexa LIOK
90 ArperatHble COCTOSIHUSI BEIIECTBA.

®dazoBbie Tepexoab”

https://m.edsoo.ru/7dc2a739
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OnexTpu3anus Tea U €€ IposBICHUS.
DnekTpuueckuii 3apsia. [[Ba Buna

bubnunoreka LIOK

91
ANEKTPUYECKHUX 3apsiaoB. [IpoBoHUKH, https://m.edsoo.ru/laff445f
JIUAJICKTPUKU U TTOJTYIIPOBOTHUKH
DIIeMEHTAPHBINA IEKTPUUECKUN 3aps.

92 3aKkoH coxp aHEeHUS 3JI§KT qucxorf) bubnnorexa HOK

p p https://m.edsoo.ru/f49afd24
3apsa

03 BzaumopeiictBue 3apsnoB. Toueunbie bu6nmoreka LIOK
3apsiabl. 3akoH Kynona https://m.edso0.ru/445b7746

bubnunoreka LIOK

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

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

95 Onektpuueckoe nose. Ero neiictBue Ha bubmuoreka [IOK
AIEKTPUYECKUE 3aPsIbI https://m.edsoo.ru/05c6bfal
Hanpsx€HHOCTB 3JIEKTPUYECKOIO MOJIS.

96 [IpoOHneIii 3apsa. JIunum HanpsKEHHOCTH bubmuoteka [IOK
AIEKTPUIECKOTO ToJis1. OHOPOIHOE https://m.edsoo.ru/3dac6957
ANEKTPUIECKOE TOJIE
[ToTeHIIUaTbHOCTh ANEKTPOCTATUYECKOTO

97 moasa. Pa3HOCTh MOTEHIIMAIIOB U bubnnorexa [JOK

' H https://m.eds00.ru/80021447
HaTpsDKEHUE
TTorenuuanbHas SHEPTU 3apsiaa B
98 DIIEKT OCTaTI/I‘-ICCKOI\I/I) oJie I1)'IOTeH naj bubmmorexa TIOK
p ’ H https://m.edsoo.ru/af5fa389
AIIEKTPOCTATUYECKOTO OIS
CBs13b HANPSHKEHHOCTH TIOJIS M PA3HOCTH
but6mmorekxa [IOK
99 MOTEHITUAJIOB JIJISl DJIEKTPOCTATUYECKOTO

IoJIA

https://m.edsoo.ru/df7a6838
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[IpuHIHUI Cynepno3uIUu JIEKTPUIECKUX bubnuoreka [JOK
100 .
oJIeH https://m.edsoo.ru/Ocfed4a6e
bu6nmoreka [IOK
101 P
0 crierie st https://m.edsoo.ru/5a582263
102 ITone Toueunoro 3apsna. [Tone bubnmnoreka HOK
PaBHOMEPHO 3apsHKEHHOU cepsr https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsHKEHHOTO IO
103 00béMmy mrapa. ITose paBHOMEpHO bubmmorexa [JOK
y Iv) ) p . p https://m.edsoo.ru/f7a665ee
3apsHKEHHONW OECKOHEYHOM MII0CKOCTH
104 [IpoBOIHUKY B 3JIEKTPOCTATUYECKOM Bbu6moreka [JOK
1oJse. Y ClI0BUEe PaBHOBECHUS 3apsA10B https://m.edso0.ru/32405eab
JM3IEKTPUKH 1 NOJYIPOBOAHUKH B bubnnorexa [JOK
105
ANEKTPOCTATHYECKOM I0JIE https://m.edso0o.ru/060ebab5
Konzgencarop. D1neKTpoEMKOCTh
106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD brbmmorexa [JOK
A pa. P https://m.eds00.ru/845b4f73
MJIOCKOT0 KOHAEHcaTopa
107 [TapannensHOE coeTMHEHNE bubnuoreka [JOK
KOHJICHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnenoBarenpHOE COSTUHEHIE bubnunorexa LIOK
KOHJICHCATOPOB https://m.edso0.ru/1e992920
109 DHeprus 3apsHsKeHHOT0 KOHJIEHCAaTopa bubmmorexa [JOK
p p A p https://m.edso0.ru/73a34f18
bubnunorexa LIOK
110 Pemienue 3anau https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040
111 JIBrKeHUE 3apssKEHHON YacTULIBI B bu6muoteka [JOK
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OIHOPOJHOM JJICKTPHUYICCKOM I10JIC

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

112 Pemenue 3amau
113 O06001IeHre U CUCTEMaTH3aIis 3HAHUH bubmuorexa [JOK
o Teme "DieKkTpuueckoe mnoie" https://m.edso00.ru/5752603f
114 KoHnTponbHas pabora 1o Teme bubnmnoreka HOK
"DnexkTpuueckoe moie" https://m.edsoo.ru/cefe90e9
Cuna Ttoka. [TocTossHHBIN TOK. Y Cl0BUSA
115 CYIIIECTBOBAHUS MTOCTOSTHHOTO bubmmorexa [IOK
. https://m.eds00.ru/233311b5
ANEKTPUYECKOTO TOKA
bubnunoreka LIOK
116 141 .H
crownnkn Toka. Hanpsokenie n 9/1C https://m.edso0.ru/0839a115
117 3akon OMa a1 yyacTKa LenHu. Bbu6moreka [JOK
DIIEKTPUUECKOE CONIPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTb COITPOTUBIICHUS
118 OJIHOPOJIHOTO TIPOBOJIHUKA OT €0 JTHHBI brbmmorexa [JOK
AHOPOA POBOA g https://m.edsoo.ru/95fcdf51
Y TUTOIIAH TIOTIEPEYHOTO CEUCHUS
119 VY enpHOE CONMPOTUBIICHHUE BEIIECTBA. bubnnoreka [JOK
Pemenue 3agau https://m.edso0.ru/437f8300
120 [TocnenoBarensHOE, MapaIeNIbHOE, bu6muoreka [JOK
CMEIIAHHOE COEIMHEHNE POBOITHUKOB https://m.edso0.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX TEKTPUUECKUX bubmuotexa [IOK
nenei. [IpaBuna Kupxroga https://m.eds00.ru/1794cf37
bu6nunorexa LIOK
122 P
CHieHHe sa1at https://m.eds00.ru/3881b469
123 Pabota anekTpudeckoro Toka. 3akoH bubnmnoreka [JOK

Joxoyns —Jlenna

https://m.edso0.ru/a3605c5¢
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bubnunoreka LIOK

124 P
crierie st https://m.eds00.ru/6761bfOf
MOIIHOCTD 3JIEKTPUYECKOTO TOKA.
125 TenoBas MOIIHOCTb, BeIACIICMAas Ha bubmmorexa [JOK
’ https://m.edso0.ru/99750a6f
pesucrope
bubnunoreka LIOK
12 P
6 Cletme sajat https://m.edsoo.ru/eb72fc24
197 O/1C u BHyTpEeHHEE CONIPOTUBJIEHHE bubnuoreka [IOK
HCTOYHHUKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 715 TOJTHOM (3aMKHYTO) bubnnorexa [JOK
AIEKTPUYECKOMN LETH https://m.edsoo.ru/221f40fb
bubmuoreka [{OK
129 Pemenue sanas https://m.eds00.ru/3580b679
bu6nunorexa LIOK
130 MongocTs HCTOUHHUKA TOKA https://m.edsoo.ru/a0ae51d8
bu6nmorexa LIOK
131 Koporkoe sambikanue https://m.eds00.ru/546f5632
132 Konnencarop B 1iernu moCTOSHHOIO TOKA bubmmorexa [TOK
g p B I https://m.edso0.ru/35368f3e
but6mmorekxa [IOK
133 P
Cletme sajat https://m.edsoo.ru/4410cef0
134 Pemenue 3agau no teme "l[locTostHHBIN bubnuoteka [JOK
3NIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau no teme "l[locTostHHBIN bubmuoreka [{OK
AIIEKTPUYECKUM TOK" https://m.eds00.ru/744261b8
136 Pemenue 3amau mo reme "[locTossHHBII bubmorexa LIOK

https://m.edsoo.ru/eb5d4687
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ANEKTPUUECKUH TOK"

O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI

137 1o Teme "IoCTOSTHHBIN JEKTPUUCCKUN bubmorexa LHOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KontponbHas pabora o Teme Bu6muoteka [JOK
"[TocTOAHHBIN NEKTPUUECKUN TOK" https://m.eds00.ru/1885ddf1
DneKTpuYecKas MPOBOJUMOCTh
139 A3JIMYHBIX BEHIECTB. DIICKTPUICCKUI bubmmorexa [JOK
p HI ’ p https://m.edsoo.ru/da794295
TOK B MeTayu1ax. CBepXIpOBOIUMOCTh
DJIEKTPUUYECKHI TOK B pacTBOpax U
140 aCIUIaBax JICKTPOJIUTOB. 3aKOHBI bubmmorexa [JOK
P P ’ https://m.eds00.ru/4b423491
®Dapanes U1 JIEKTPOIU3a
bu6nmorexa LIOK
141 i !
DneKTpuUecKuii ToK B razax. [lnazma https://m.edsoo.ru/92d92f76
142 DNEKTPUYECKUH TOK B BaKyyMe. bubmuoteka [IOK
BakyymHble mpu6opsl https://m.edsoo.ru/2E+160
143 DIIEKTPUUYECKHI TOK B OTYNIPOBOAHUKAX brbmmorexa LTOK
P YHPOBOA https://m.edso0o.ru/ab61c660
bu6nunorexa LIOK
144 II
OJIYIPOBOTHUKOBBIE IPUOOPHI https://m.eds00.ru/83622200
Pu3nUeCcKuil IPAKTUKYM I10 TEME
"M3mMepeHue CUITbl TOKA U HATIPSKEHHS B
€ITU TIOCTOSTHHOT'O TOKA MPH ITOMOIIN
B P B bubmuoreka [{OK
145 AQHAJIOTOBBIX U IIU(PPOBBIX

M3MEPHUTENIbHBIX TPUOOPOB" MK
"3HaKOMCTBO C ITU(GPOBO JTabopaTopuei
no ¢usuke. [Ipumepsl n3mepeHus

https://m.edso0.ru/5643ea56
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146

147

($U3UUeCKUX BETUYUH MIPH TOMOIIN
KOMIIBIOTEPHBIX JaTYUKOB"

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3yyeHnue HepaBHOMEPHOTO JIBUKEHUS
C LEJIBI0 ONPEACIICHUSI MTHOBEHHOMN
ckopoctH"

Ou3nyecKkuil MPakTUKYM IO TEME
"N3mepeHune ycKopeHus npu
IPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
IBWOKEHUHU 110 HAKJIOHHOM IUIOCKOCTH"
wim "MccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHH IPU PABHOYCKOPEHHOM
JIBYOKCHUH"

bu6nmoreka [IOK
https://m.edsoo.ru/f6292f5f

bubmuoreka [IOK
https://m.edso0.ru/6960b6ef

148

149

Du3nUeCKUul IPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHus cBOOOIHOTO
nafeHus" win "M3ydeHue aBUKEHUS
Tena, OPOIIEHHOTO TOPU30HTAIBHO"

Du3nUeCKUul IPAKTUKYM I10 TEME
"N3y4yeHue OBUKEHUS Tena 110
OKPY’KHOCTH C IOCTOSIHHOM 110 MOJTYJTIO
ckopocthio" wim "MccnegoBanue
3aBHCUMOCTH NEepHOJIa 00paleHHs
KOHHUYECKOT0 MasiTHUKA OT €ro
napaMeTpos"”

bu6nunorexa LIOK
https://m.edsoo.ru/d1ea2402

bubnunorexa LIOK
https://m.edsoo.ru/bcf53514

150

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepeHne paBHOAEHCTBYIOMIEN CUIIBI
IpY ABMKEHUH OpycKa MO0 HaKJIOHHON

bubnunorexa LIOK
https://m.edsoo.ru/0b34db84
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wiockocTy" wnu "lIpoBepka runoressl o
HC3aBUCUMOCTH BPpCMCHHU JIBUKCHU
Opycka 10 HaKJIOHHOM IJIOCKOCTH Ha
3aJJaHHOE PacCTOSIHUE OT €ro Macchl"

151

Du3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CUIT
YIIPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U
pe3nHOBOM 00pa3siie, OT ux aegopmanuu’
win "V3ydyeHue IBUKEHUS CUCTEMBI TET,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOI uepes

JIErkuii 0JIoK"

bubnunoreka LIOK
https://m.edsoo.ru/b55b81al

152
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Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue ko3ppuirienTa TpeHus mno
BEJIMYMHE YTJIOBOrO KO3 pHIreHTa
3aBucumoctu Frp(N)" wnu
"HccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOM INIOCKOCTH C IIEPEMEHHBIM
KO3 (UIIMEHTOM TpeHUs" Uin
"N3yuenune qBUKEHUS IPpy3a Ha Bally C
TpeHueM"

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"HccnenoBaHue ycloBUN paBHOBECHUS
TBEPIIOTO TENA, UMEOIIETO OCh
BpanieHus" win "KoHcTpynpoBaHue
KPOHILITEHHOB U Pacy€T CUJl ynmpyroctu"
nnu "M3ydeHne yCTOMYNBOCTH TBEPIAOTO
T€Ja, UMEIOUIETO IJIOIA/b OIOpPHI"

bubmmoteka IIOK
https://m.edsoo.ru/b83b1607

bu6nunorexa LIOK
https://m.edsoo.ru/4a04f4f7
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Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHne UMITyJibca Tena Mo
TopMo3HOMY yTu" unu "M3mepenue
CHJIBI TSITH, CKOPOCTH MOJEIU
JIEKTPOMOOUIISL U MOIIIHOCTU CHJIBI TSATH'
unu "CpaBHEeHHUE U3MEHEHHUS UMITYJIbCa
TeJa C UMITYJIbCOM CUJIbI" WIIH
"UccnenoBanue coxpaHeHUs UMITYJIbCa
IIPU YIPYTrOM B3aUMOJIEHCTBUN" WU
"N3MepeHue KHHETHYECKON S3HEPTUU
TeNa 1o TOPMO3HOMY ITyTH"

dusnyueckuil NpakKTUKYM 10 TeMe
"N3y4yeHne n30TepMHUYECKOTO Mpoliecca
(peKOMEH0BaHO MCTIOIH30BAHNE

1 poBoi 1abopaTopun)" uin
"N3yuenne n30X0pHOTO Tporecca" uin
"N3yuenune nzobapHoro nporecca’ uiu
"ITpoBepka ypaBHEHUS COCTOSTHUSA"

bubnunoreka LIOK
https://m.edsoo.ru/856fh28e

bu6nunorexa LIOK
https://m.edsoo.ru/e0fe7e07

156
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Pu3nYecKuil NPAKTUKYM 110 TEME
"U3Mepenne yeabHON TemI0EMKOCTH"
unu "HccnenoBanue mpoiecca
OCTBLIBaHHUS BellecTBa' MM
"HccnenoBanue aquabatHoro nporecca”
iy "M3yueHre B3auMOCBSA3U YHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEeMIIepaTypbl KUTICHUS KUIKOCTEH"

Pu3NYeCcKuil IPAKTUKYM 110 TEME

but6mmorexa [IOK
https://m.edsoo.ru/2f2faa61

bubnunoreka LIOK
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"N3y4yeHne 3aKOHOMEPHOCTEN HCTTapeHUst
xkuakocrei" wim "M3mepenue yaenbHOU
TEIUIOTHI TIJIaBJICHHS JIbAa" UIN
"N3y4yeHue CBOMCTB HACHIILIEHHBIX
napoB" uinm "M3mepenue abCcoaOTHON
BJIQXKHOCTH BO3/1yXa U OLIEHKA MacChl
naposB B nomenieHuu". 3mepenue

K03 pHIEeHTa MTOBEPXHOCTHOTO
HATSDKEHUS

dusnueckuil NpakKTUKYM 10 TeMe
"HaO:xroieHue npeBpalieHus 3Hepruu
3apsHKEHHOTO KOH/IEHCATOpa B 3HEPTHUI0
u3nydeHus ceeroanona’ i "M3ydenne
MPOTEKAHUA TOKa B LIEMH, COAEpKaIIEH
KoHAeHcarop" unu "Pacnpenenenue
PA3HOCTH MOTEHIMAIOB (HANPSKEHNUS)
IIPU [1OCJIEJOBATEIbHOM COEIMHEHUN
KOHJIEHCAaTOpoB"

https://m.edsoo.ru/6bla23b5

bu6nmorexa LIOK
https://m.edsoo.ru/ec424377
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Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnemoBanue cCMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB" MIH
"N3MepeHue yAeabHOTrO COIPOTUBIICHUS
npoBoaHUKOB" nnu "MccnenoBanue
3aBUCUMOCTH CUJIbI TOKA OT HANPSIKEHUS
JUIS JaMITbl HaKaJuBaHus'"

but6mmorekxa [IOK
https://m.edsoo.ru/2b179d98

160

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HabmroieHue snexkrponusa’ uim

but6mmorexa [IOK
https://m.edso0.ru/64b6e901
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"N3mepeHnue 3apsiia OJHOBAJIEHTHOT'O
noHa" win "MccnenoBanue 3aBUCUMOCTH
COIPOTUBIIEHUSI TEPMOPE3UCTOPA OT
temnepatypbl" win "CHsITUE BOJBT-
aMIIEpPHOM XapaKTEpUCTUKHU auona"

PesepBHeIit ypok. O000IICHHE 1

161 cucTeMaTHu3aIns 3HaHUH 110 TeME Bubmrorexa IOK
" H,, https://m.edsoo.ru/ed017d93
Kunemaruxka
PesepBurblii ypok. O0001I€HIE U
162 CHCTIe)MaTmZp WSl 3HAHUH 110 TEME Bubmrorexa IOK
, t https://m.eds00.ru/3149956b
"lunamuka"
PesepBurblii ypok. O000111€HIE U
163 CI/ICTEM&TI/I?»Z.IP W 3HAHUH 10 TEME Bubmrorexa IIOK
" " " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOro Tena
PesepBHbIil ypok. O000IIEHNE U
164 CI/ICTEMaTI/BZp W 3HAHUH 10 TEME bubmiorexa LOK
" B " https://m.eds00.ru/6¢c0df9cc
3aKOHBI COXPaHEHHUS B MEXaHHUKE
Peseprubriit ypok. O60011eHIE U
165 CUCTEeMaTH3alMs 3HaHUH 110 TeMe bubmmoteka IIOK
"OCHOBBI MOJIEKYJISIPHOKUHETUUECKOU https://m.edsoo.ru/de148976
Teopun"
PesepBurrii ypok. O000111€HIE U
P P . bubmuoreka [{OK
166 CHCTEMaTHU3alMs 3HAHUI 110 TEME
" " https://m.edsoo.ru/Obcc77cl
Tepmoauaamuka. TerIoBbIe MATUHBI
PesepBHbIil ypok. O000IIEHHE U
P P . bubmuoreka [{OK
167 CHCTEMATHU3alMs 3HAaHUH 110 TEME

"ArperaTHbl€ COCTOSTHUSI BEUIECTBA.

https://m.edso0.ru/59ca5c91
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®a30BbIe IEPEXOBI"

PesepBHbIil ypok. O60011IeHIE 1

bub6nmoreka [IOK

168 :‘I/ICTeMaTI/ISaI_II/I}I 3HaHIfI/I 10 TEME 1 httos://m.edsoo.ru/f2381c0c
DJIEKTPUUYECKOE MOJIE
PesepBHrlii ypok. O0001IEHIE U
169 CI/ICTIe)MaTI/BZp 1501 3HaHI/II;IH 10 TEME 1 Bubmrorexa HOK
" If N " https://m.edsoo.ru/3cae6dal
[ToCTOSHHBIM ITEKTPUYCCKUN TOK
PesepBHrlil ypok. O0001IEHIE U
170 CHCTIe)MaTmZp 1554 3HaHI/II\/IJIH o teme "Toku 1 Bubmorexa [IOK
B " https://m.edsoo.ru/cc7681d4
B Pa3JIMYHBIX CpeJax
OBHIEE KOJIMYECTBO YACOB I10 170 16

[TPOT'PAMME
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11 KITACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Kounrpoabusie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
B3aumoneiicTBuEe MOCTOSIHHBIX
1 MarHuTOB ¥ TIPOBOJHUKOB C TOKOM 1 bubmmorexa [JOK
POBOA ' https://m.edso0.ru/487a8593
MarnautHoe nosie. I'unoreza Amnepa
BekTop MarHuTHOM MHIYKIIUH.
2 [Tpun ppm CyIIepIIo3u I/IIZK MarHUTHBIX 1 bubmmorexa [IOK
P uH yiep B . https://m.edsoo.ru/4clabcch
nosieit. JInHuM MarHuTHOW MHAYKUIUU
3 MarnuTtHoOe 1oJie TPOBOTHUKA C TOKOM. 1 bu6nmorexa LIOK
OmneiT OpcTena https://m.edso00.ru/d35d5262
4 Cuna Amnepa, e€ HallpaBJIEHUE U 1 bubmuoreka [IOK
MOJYJIb https://m.eds00.ru/26d9c5ba
bubmmoteka IIOK
5 Pewenue 3anau 1
A https://m.edsoo.ru/a37a0c21
5 ITpumeHnenne 3akoHa Amnepa. 1 bu6muoreka [JOK
DIEeKTpOU3MEPUTEbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHiia, €€ HanpaBJICHUE U
7 MOJYJib. JIBHKEHUE 3apSKEHHOU 1 bubnuoteka [JOK
YaCTHUIIbI B OJTHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
nosie
b K
8 Pemenne 3amau 1 nomorexa O

https://m.edsoo.ru/504e98c7
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bubnunoreka LIOK

P
o abora et Jlopenia https://m.edsoo.ru/d518be4b
bubnunoreka LIOK
10 Permervte saas https://m.eds00.ru/93617bd9
MarsuTtHoe 110Ji€ B BEIlIECTBE.
11 deppoMarHeTHky, mapa- u bubmorexa [IOK
PP > 1P https://m.eds00.ru/30ff9608
JMaMarHeTUKH
OCHOBHBIEC CBOMCTBA
12 dbeppomaraeTukoB. [Ipumenenue bubmorexa OK
PP P https://m.eds00.ru/0b58190a
beppoMarHeTUKOB
13 Pemenue 3agau mo reme "MarautHoe bubmuoreka [{OK
nosie" https://m.edso0.ru/5b55¢307
14 Pemenue 3agau no reme "MarautHoe bubmmoteka IIOK
nose" https://m.edsoo.ru/41c4ae8a
SIBneHne ANeKTPOMAarHUTHOM
15 WH uu. IToTOK BEeKTOpa MarHuTHOM bubmorexa [JOK
ALYKIHA. p https://m.edsoo.ru/b3efaOcl
WHIYKINH
bu6mmoteka IIOK
1
6 IC unpyximn https://m.edso0.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHITYKITHH bubnuoteka [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 BuxpeBoe anexrpuueckoe nose. Toku bubmuorexa [IOK
Dyko https://m.edsoo.ru/15abe140
19 OJ1C MHAYKIMY B ABUKYIIUXCS bubnuotexa [JOK
IIPOBOJHMKAX https://m.eds00.ru/0235cc02
20 Pemenue 3amau but6mmoreka [IOK
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https://m.edsoo.ru/4dfda618

bubnunoreka LIOK

21 IT J
papuiio Jertia https://m.eds00.ru/bbc22726
NuanykrtuBHOCTE. KaTymka
22 VH YKTI/IBHOCTI/I B erilu MOCTOSIHHOTO bubmorexa LIOK
b H https://m.edsoo.ru/621eaedd
TOKa
93 SBnenue camounaykiuu. 3/C bubnuoreka [{OK
CaMOUHIYKIUH https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO NOJIsL KaTYIIKH C bubnnoreka [JOK
TOKOM. DJIEKTPOMAarHuTHOE 10JIe https://m.edsoo.ru/b3cOad11l
bubnunoreka LIOK
25 P
CHICHHE a1 https://m.edso00.ru/88f69d2b
26 O06o01IeHre u cucTeMaTu3alus 3HaHu| bubmuoreka [JOK
o Teme "DneKTpoauHaMuKa" https://m.eds00.ru/76484025
97 KonTposnbHas pabora no teme bubmuorteka [IOK
"DnexkTpoauHaMuKa" https://m.edso0o.ru/8ae09b98
08 KonebarenbHas cucrema. CBoOOIHEIC bu6nmorexa LIOK
KoJjebanus. ['apMoHYecKre KoaeOaHus https://m.edsoo.ru/7c1db385
29 Kunematnueckoe u iMHaAMHU4ECKOE bubnuoteka [JOK
OTMHCaHNE KOIeOATENbHBIX TBUKCHHMA https://m.eds00.ru/87ce9498
DHepreTuveckoe onucanue. BeiBog
JTUHAMHUYECKOTO OTTMCaHUs
30 rapMOHHYECKHUX KOJIeOaHN U3 UX Bubmmorexa [IOK
p https://m.edsoo.ru/e3c99692
HSHEPreTUYECKOro U KHHEMATUYECKOTO
onucaHus
31 Ammntyna u dasza koiaedbaHuit bubnuoreka [JOK
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https://m.edsoo.ru/7a0c439a

[lepuon u yacrora konebanuii. [lepros
MaJIbIX CBOOOIHBIX KOJIEOaHMI

32 MaTeMaTH4YeCKOoro MasTHuka. Ilepuo bubmorexa [IOK
TERA, IepHon https://m.eds00.ru/e0399319
CBOOOJTHBIX KOJICOAHUH TTPYKUHHOTO
MasiTHUKa
33 3aryxaromue KoueoaHusl. bubnuorexa [IOK
Brinyxaennsie konebanus. Pesonanc https://m.edsoo.ru/72e93d09
bubmuoreka [IOK
4 A
3 BTOKONCOaHHA https://m.edsoo.ru/6add2644
bubnunoreka LIOK
35 Pemenue 3agau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
VYpok-koH(pepeHnusa "MexaHUUeCKHE
36 K:ﬂe6aHH:{b BpM ;»IKaJ‘IBHLIX bubmorexa [JOK
37 https://m.edso0.ru/8ef587be
WHCTPYMEHTAaX
37 O06o0011eHre U cucTeMaTH3alus 3HaHUN bubmmnoreka HOK
o TeMe "MexaHndeckue Koiaeoanus" https://m.edsoo.ru/eb84182f
DNIeKTpOMarHuTHhIE KOJIeOaHusI. bubnnorexa [JOK
38 .
KonebaTenbHbIl KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b aMIIUTY/IbBI
39 3a I; z KOHJICHCATOpa C aMILJIUT 03;11 bubmorexa [JOK
AL A p YA https://m.edsoo.ru/093f9afl
CHJIBI TOKA B KOJIEOATETHHOM KOHTYPE
40 3aKOH COXpaHEHUsl YHEPTUHU B bubnuoteka [JOK
uieaIbHOM KoJie0aTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
A1 3aTyxaroume 3JIeKTPOMarHUTHbIE bu6muoreka [IOK

KoJjeOaHus. BeiHyKIeHHbIE

https://m.edso0.ru/5e668619
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SJICKTPOMArduTHBIC KoJieOaHus

42 Ilepemennslit Tok. Pezucrop u bubmmoreka [JOK
KOHJICHCATOP B LEMH MEPEMEHHOTO TOKa https://m.edso0.ru/84836152
43 Karymika MHIyKTUBHOCTH B LIENIU Bu6muoteka [JOK
MIEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
44 3akon OMa 1J1st SIEKTPUUIECKOM 1Ienn bubnnoreka [JOK
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MOoOIIHOCTh MEPEMEHHOTO TOKA.
45 AMIIATYIHOE U JEUCTBYIOIIEE buGnuorexa [IOK
YA a yrom https://m.edsoo.ru/lcac6c4c
3HAYCHHME CHJIBI TOKA M HANIPSHKCHUS
46 Pesonanc B dIIEKTPHUECKO LIETTH buGnuorexa [IOK
p H https://m.edso0.ru/087506df
bubnmorexa LIOK
47 P
CHICHHC Safat https://m.edsoo.ru/a16836a4
HUneansHbIil TpanchopMarop.
48 HHOI/BBO CTB(I: ne(be paqa I/Ip Bubmiorexa ITOK
p a > TTEPEAL 5 https://m.eds00.ru/f97418ae
noTpebIeHue IIEKTPUUECKON SHEPTUU
DKOJIOTUYECKUE PUCKU TIPH
[IPOU3BOJICTBE DIIEKTPOIHEPTUH.
49 Kp JIBT Ha I/ICHOJ'ILSO]faHI/IHp bubnmorexa LOK
YIRTYP . https://m.edsoo.ru/a6f74d93
DIIEKTPOIHEPTHUU B TTOBCETHEBHOMN
SKU3HHA
bubnunorexa LIOK
50 P
CHIeHHe sajat https://m.edsoo.ru/ee6677ed
51 Pemenue 3amau Bubmuorexa IOK

https://m.edso0.ru/7cab59f8
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O00011eHUE U CUCTEMATU3ALIUS 3HAHUM

bu6nmoreka [IOK

2 n
> 10 TeME "IIEKTPOMATHITHEIS https://m.eds00.ru/401024a9
KoeOaHus
MexaHn4ecKue BOJIHBI. bubmuorexa [IOK
53
XapaKkTepUCTUKU MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJIH bubmorexa HOK
https://m.edsoo.ru/d9ae1000
bubmuoreka [{OK
= 3BYK. XapakTepuCTHKH 3ByKa https://m.eds00.ru/138b6f09
56 Wudpas3syk u yabTpassyk. lllymosoe bubnnorexa [JOK
3arpsI3HEHUE OKPYKAIOLIEH Cpeibl https://m.edsoo.ru/7380038f
bubmuoreka [{OK
57 P
cHieHie saat https://m.edsoo.ru/cfd918bf
58 ONEeKTpOMarHuTHbIE BOJIHBL. M3myueHue bubmmnoreka HOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprus MEKTPOMArHUTHBIX BOJIH. bubmuoreka [JOK
CBoiiCTBa 2JIEKTPOMArHUTHBIX BOJTH https://m.edsoo.ru/d01b818c
[Ixana >meKTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHHE PIEKTPOMArHUTHBIX BOJTH brbmmorexa [JOK
P P https://m.edsoo.ru/49be1f9e
B TEXHUKE U OBITY
[IpuHIMIBI paTUOCBSI3U U TEJICBUACHHUS.
61 P: I/IOLJI'IOKa I:/Is;H DIEeKT OMaFHI/ITHi[)e bubmmorexa [JOK
A HHA. p . https://m.eds00.ru/9f96f1f8
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
62 KonTtponbHas pabora o Teme bu6muoreka [JOK
"KonebGanus 1 BOTHBI" https://m.edso0.ru/4f7985a0
63 CgerT. 3aKOH NMPSMOIMHEHHOTO bubnuoreka [JOK
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pacrpocTpaHeHHUs CBETa

Pemrenne 3a1a4 Ha IPUMCHCHUEC 3aKOHA

https://m.edso00.ru/f9566406

bub6nmoreka [IOK

64 el e
MPAMOTIHHEHHOTO paCpOCTParCHiTt https://m.edsoo.ru/ea32d455
cBeTa
65 Otpaxxenue csera. [lnockoe 3epkao. Bu6muoteka [JOK
Cdepudeckoe 3epkaino https://m.edsoo.ru/a005d2bb
[Ipenominenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJILHEIN IT0KA3aTeNb
66 npenomitenus. [1onHoe BHyTpEeHHEE buGnuorexa [IOK
P i . yip https://m.edsoo.ru/bc2e55¢cd
oTpaxkeHue. [IpenenbHblil yrou
MOJIHOTO BHYTPEHHETO OTPAXKEHUS
Pemenue 3aga4u Ha npUMEHEHUE
67 3aKOHOB OTPAXEHUS Y IIPEITOMIIEHUS bubnmorexa [JOK
P p https://m.eds00.ru/49d830a9
cBeTa
Xox nydedt B ipu3Me. Jlucnepcust
YA pv A P bubnuoreka [IOK
68 cBera. CIHOXKHBIN cocTaB 0€eJIoro CBETA.
https://m.edsoo.ru/d8elc3be
LBer
69 JInn3el. @OKyCHOE pacCTOSTHUE U bubmmnoreka HOK
OIITUYECKAs CHjIa JIUMH3BI https://m.edso00.ru/60441359
70 [TocTpoenue n3obpaxeHuii B TMH3aX U bubmuoreka [JOK
HUX CUCTEMaX. YBEJIMUYEHUE JIUH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 M300paKEHN, ITOIIYYAEMBIX C bubnnorexa [JOK
p ’ yi https://m.edso0.ru/5a868f09
IIOMOIIBIO JTUH3
72 I';ma3 xak onTryeckas cucreMa bubnnorexa [JOK

https://m.edsoo.ru/ecd480a2
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Pewenne 3anau. IIpeneinst

73 MPUMCHUMOCTH T'COMETPHYCCKOMI bubmmorexa [IOK
p P https://m.edsoo.ru/cd174a10
OITHUKU
74 CKOpOCTh CBETa U METOBI €€ bubnmnoreka HOK
U3MEPEHHUS https://m.edsoo.ru/f32aab06
bubmuoreka [IOK
7 Jucniepens ceera https://m.edsoo.ru/lel6ccbe
bubmuoreka [{OK
76 Hutepgepenums caera https://m.edsoo.ru/5fc0c638
KorepeHTHBIC HCTOYHHUKU. Y CIIOBUS
77 Ha0JII0ICHUS MAaKCHUMYMOB H bubmorexa [JOK
A ™ https://m.edsoo.ru/c6416d48
MHUHUMYMOB
bu6nunorexa LIOK
8 Pemenme saxa- https://m.edsoo.ru/3061de2b
bu6nunorexa LIOK
7 Tprvenenne unrepepentun https://m.edsoo.ru/668edbc8
bu6nmorexa LIOK
80 Jlugpaxius ceeta https://m.edsoo.ru/12ed04b5
JudpaxknuonHas pemeéTka. Y cioBue bubmuoreka [IOK
81
HaOJIOJICHUS TJIABHBIX MAaKCUMYMOB https://m.edso0o0.ru/f998d964
bu6nunorexa LIOK
82 Peenne 3axas https://m.edsoo.ru/d58c411a
83 [TonepeyHoCTh CBETOBBIX BOJIH. bubmuorexa [JOK
[Tonsipuzanus ceera https://m.edsoo.ru/e9890fe9
84 Pemenue 3amau bubmorexa HOK

https://m.edso0.ru/c56¢8158
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bubnunoreka LIOK

8 (CBeTORbIE SBICHIA B MPHPOJE https://m.eds00.ru/0b36363d

86 O06o001IeHre U CUCTEMaTH3aIis 3HAHUH bubnuorexa [JOK
no teme "Onrtuka" https://m.edsoo.ru/8al4748b

87 KoHTponbHas pabota 1o Teme bubnmnoreka HOK
«OnTuka» https://m.edsoo.ru/82315dd4
['paHuIBl TPUMEHUMOCTH

88 KJIACCMYECKOW MEXAHUKH. 3aKOHBI bubmuoreka [{OK
3JIEKTPOIMHAMUKY U TIPUHLIMUIT https://m.edsoo.ru/c9bd77ch
OTHOCUTEJILHOCTH

89 [Toctynatel crienuanbHON TEOPUHU Bbu6moteka [JOK
OTHOCUTEIIHOCTH https://m.edso0.ru/c56f05ch
[IpocTpaHCcTBEHHO-BpEMEHHOU
unTepsai. [IpeoOpazoBanus Jlopenna.

90 VYcioBue NpUYMHHOCTH. bubmuoreka [IOK
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3amenJIeHHe BpPEMEHH U COKpallleHue
JUTUHBI

01 DHEprusi U UMITYJIbC PEISITUBUCTCKOMN bubmuoreka [IOK
YaCTHUIIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ SHEPTUEH U UMITYITBCOM

92 PEAATUBUCTCKOM YaCTULIBI. DHEPI U bubmmorexa LIOK

https://m.edsoo.ru/b6258ffa
MTOKOS

93 PaBHOBeCHOE TEIJIOBOE M3TyUCHHE bubmmorexa [JOK

https://m.edso00.ru/f54035a5

94 3akoH cMelennsa Buna buGnnorexa [IOK

https://m.edsoo.ru/1c5ff752
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95 TI'unoresa M. [linanka o kBaHTax. bubmuorexa [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bu6nmoreka [IOK
% DHEprus 1 HMITYILC POTOHA https://m.edsoo.ru/7fb307ec
97 ®dotordpdext. OnbiTer A. I'. CtoneTona. bubnmnoreka HOK
3akoHbI poTodddekra https://m.edsoo.ru/8c68e5b9
VYpaBHeHHEe DWHINTECHHA IS
98 Q)(leoa@(beKTa "K aCHaﬂI; aHuma" brbmmorexa LIOK
P patHh https://m.eds00.ru/01ef4556
doTtoardpdekra
99 Hasnenue ceera. Onbith [1. H. bubmmorexa [JOK
JleGenera https://m.eds00.ru/64b4f966
bubnunoreka LIOK
1 B i
00 O/THOBBIC CBOMCTRA HACTHIL https://m.edsoo.ru/f59cfcec
Bomunl ne bpoiins. JnnHa BOIHEI 1€
101 b ofmgi aI;Me Bl §6nacm " brbmmorexa LTOK
P pasMep . https://m.edso0.ru/5df8bafL
JIOKaJIM3all ABHMXKYIICUCSA YaCTHUIBI
bu6nmorexa LIOK
102 K - i
0 OPHYCKYIFPHOBOHOBOM JLyaH3M https://m.edsoo.ru/8ccab62a
bubmmoteka IIOK
1
03 Jlnpaxuus SICKTPOHOB Ha KpUCTAILIAX https://m.edsoo.ru/30dbal8c
Cne nduka n3MepeHnii B MUKPOMHUPE.
104 COO"IFIHg)IHeHI/ISI Hezn e enéHH(i:Teﬁp Bubmmorexa [IOK
. pelt https://m.eds00.ru/65783dec
I'eiizenGepra
but6mmorekxa [IOK
1 P
05 CICHHE rPAPHICCKIX 3a/21 https://m.edsoo.ru/e70195bd
106 Pemenune pacuéTHpIx 3a1a4 bubmorexa LIOK

https://m.edsoo.ru/ee9b3182
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KonTtponsnas pabora no Temam:

bu6nmoreka [IOK

107 OCHOBHVCTO ’ K"Op TYCKYIAPHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJiu3M
0) e e
- MBITHI 1;10 HCCJIEIOBAaHUIO CTPOCHUS BuGmorexa LIOK
aToMa. LLIaHeTapHast MOACIL aToMa https://m.edso0.ru/312b750a
Pezepdopna
bubnuoreka [{OK
109 Hocrynarsi bopa https://m.edsoo.ru/404dfa9a
Buasl ciektpoB. CriekTp ypoBHE# bubanorexa [JOK
110
SHEpPryuu aToMa BOAOpOa https://m.edsoo.ru/cf74bl1a
111 CroHTaHHOE U BBIHYKIEHHOE Bbu6moteka [JOK
U3JIy4eHHUE CBETa https://m.edsoo.ru/f945d85c
bubmmoteka IIOK
112 Jlasep https://m.edsoo.ru/2288a0c4
H a 'elizenOepra-
s HYKJIOHHaﬂBMOI[eJ'IB siapa ['eit II/I{C (;))r BuGmiorexa LIOK
BAHCHKO. 4Pl 1 MaccoBoe qHcT https://m.edsoo.ru/34adasde
anpa. 3otonsl. PagnoakTuBHOCTH
3aKOH paiM0aKTUBHOTO pacnaja.
CBoiicTBa HOHU3UPYIOIIETO U3TyUCHHUS. bubnnorexa [JOK
114
BrnusiHre painoakTUBHOCTH Ha KUBbBIE https://m.edsoo.ru/aab98bef
opranusmsl. [lo3zumerpus
DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Snepusie cunbl. JledekT Macchl sapa.
115 SAnepusie peakiuu. SAnepHsie bubmuotexa [IOK

peaktopsl. [IpobieMb! yrpaBisieMoro
TEPMOSIIEPHOTO CHHTE3A.
DKOJOTUYECKHUE ACTICKTHI Pa3BUTHS

https://m.edsoo.ru/ff1758d0
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AJIEPHOMN SHEPrEeTUKH
MeToapl perucTpaluy U UCCIEIOBAHUS

3JIEMEHTAPHBIX YACTHII.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUA.

bub6nmoreka [IOK
116 bapuoHsl, ME30HBI U JIENTOHBI.
. https://m.edsoo.ru/1ac08a5b
[IpencraBnenue o CtanaapTHOM
Mozenu. KBapk-TiirooHHAst MOJIEb
aJpOHOB
®uzuka 3a npenenamu CTaHIapTHOU
117 Mozaenu. TéMHast maTepus u TEMHas bubnnorexa [JOK
sHeprus. EnuHCTBO Qusmueckoi https://m.edsoo.ru/c026fd37
KapTUHBI MUPA
118 Oransl pa3BUTHS ACTPOHOMHHU. bubmuoreka [IOK
3HaueHUE aCTPOHOMUU https://m.edsoo.ru/ad73e145
[TprMEeHUMOCTH 3aKOHOB (PU3UKU AJIs
119 00BSICHEHUS IPUPOJIbI KOCMUUYECKUX bubmmnoreka HOK
00BEKTOB. MeTo 1l aCTPOHOMHYECKHX https://m.eds00.ru/39c44028
HCCIENOBAHUN
CoBpeMeHHbIE ONITHYECKUE TEIECKOTIBI,
120 aJIMOTENIECKOIIbI, BHEaTMOC(epHast bubmmorexa TIOK
P ’ p https://m.edsoo.ru/4877aale
aCTPOHOMHUS
Bupg 3sé3nnoro neda. Co3Be3nus, sipKue
121 3BE3EL, INIAHETEI, UX BUIUMOE P bubnnorexa [IOK
’ ’ . https://m.edsoo.ru/aac588eb
JIBIDKEHHE
Conneunas cucrema. CosHIIe.
bubnunorexa LIOK
122 ConHeyHasi akTUBHOCTh. VIcTOUHMK

sHepruu CoJHIIA U 3BE3]T

https://m.edsoo0.ru/22748eb4
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3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU.

bu6nmoreka [IOK

123 arpamma "crexkTpail i KJ1acc —
Jlaarpana "enekTpaLHBI 1 https://m.eds00.ru/42169944
CBETUMOCTH
124 3Be3/1bI TJIaBHOM MOCIEN0BATEILHOCTH bubmmorexa [IOK
& 8 https://m.edsoo.ru/b3cb766¢
BnytpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIe NPECTABIECHUS O bubnuorexa [IOK
MIPOUCX 0K AeHUH U dBOJonK CoHIa https://m.edsoo.ru/d09da494
U 3BE31. DTallbl )KU3HU 3BE3
Muineunsiii [1yTe — Hama ['anaktuka.
126 Ture! rasmakTuk. YEpHBIE IBIPHI B AAPAX bubmorexa LIOK
- 1ep JIBIP P https://m.edsoo.ru/7cd10a0a
TaJIaKTUK
Bcenennas. Paciinpenne BeeneHHo. Eu6 LIOK
HOJINOTEKA
127 3 Xab06ma. T b
AKOH AabHIIA. 1 COpHA LOJIBIIOTO https://m.edsoo.ru/3dbdf0d2
B3pbIBa. PETMKTOBOE M3ITyYeHne
128 MacmtaOHas cTpykTypa Beenennoit. bubmmnoreka HOK
MeraranakTtuka https://m.edsoo.ru/ce234633
. bubmuoreka [IOK
129 Hepemé € IpoOIEMBI aCTPOHO
PCILICHHBIC TIPOBIICMBI ACTPOHOMHHU https://m.edsoo.ru/d37d9ffe
Pu3NYecKuil TPaKTUKYM I10 TEME
"NccneqoBanye MarHUTHOTO IOJIS
MOCTOSIHHBIX MAaTrHUTOB' WJIN
130 "UccmenoBaHue CBOUCTB bubmorexa [JOK
a https://m.edsoo.ru/67361aef
dbeppomMarHeTUKoB" UIu
"UccnenoBaHue aeiicTBUS OCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM"
131 ®u3nyecKkuil NPakTUKYM 110 TEME bu6muorexa [JOK
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https://m.edsoo.ru/b3cb766c
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"N3mepenue cuisl AMiepa" win

"N3y4yeHne 3aBUCUMOCTH CHUJIbI AMIiepa

oT cuibl Toka" unu "OnpeneneHue
MarHUTHOM MHIYKIIMU Ha OCHOBE
u3MepeHus cuibsl Ammepa"

https://m.edsoo.ru/fcae91e9

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue sBJIEHUS

132 JIEKTPOMATHUTHOW MHAYKIIMH'" WA https://m.edsoo.ru/c36658da
"Onpenenenre MHAYKIIMN BUXPEBOTO
MarHuTHOTro noss"
Pu3n4eCcKuil IPAKTUKYM 110 TEME

133 "UccnenoBanue sBICHUS bubnuorexa [IOK
camouHaykiuu'" win "COopka Moienun https://m.edsoo.ru/b8fb6391
3JIEKTPOMAarHUTHOr o reHeparopa”
Pu3NYecKuil IPAKTUKYM 110 TEME

134 "N3mepeHnue nepuojia CBOOOIHBIX bubmuoreka [IOK
KOJIeOaHU HUTSHOTO U MPY>KUHHOTO https://m.eds00.ru/5d159d35
MasiTHUKOB"
Du3nUeCKUl IPAKTUKYM I10 TEME

135 "ITpeoOpa3oBaHme YHEPTUH B bromrorexa LIOK

" https://m.eds00.ru/a28026bd

NPYXKUHHOM MasiTHUKE
Pu3nUeCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue epeEMEHHOTO TOKa

136 4yepe3 MoCIIeIOBATEIHFHO COSTUHEHHBIE bubnunorexa LIOK

KOHJIEHCATOp, KaTylIKy U pe3ucrop"”
w "Hccnenosanue paboThs

HCTOYHHKOB CBC€TA B LCIINU IICPEMCHHOT'O

https://m.edso0.ru/89dc2d90
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TOoKA"

DuU3nYeCKUi MPAKTUKYM 10 TEME

137 "N3yueHnune nmapameTpoB 3BYKOBOM bubnxorexa LIOK
BomHer" https://m.edsoo.ru/b100661a
Pu3N4eCcKuil IPAKTUKYM 110 TEME
"M3mepenue nokazaTess NpeoMICHHs BuGmorexa LOK

138 crexna" wiu "l[lonydenue uso0paskeHus https://m.edso0.ru/42569eal
B CHCTEME U3 IIJIOCKOTO 3epKaia u
JTUH3bL"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"NccneqoBaHue 3aBUCUMOCTH

139 (OKYCHOTO pacCTOSIHHSI OT BEILleCTBa bubmmoreka [JOK
(Ha mpuMepe XKUAKUX JIUH3)" WIn https://m.edsoo.ru/b879fb3f
"N3mepenune pOKyCHOTO pacCTOSTHUS
pacceuBaronux JUH3"

Du3nUeCcKuil IPAKTUKYM I10 TEME

140 "Habmeonenne mdpaxunt, E;Ig;f;?ee;{;fﬁgb7ac737
UHTEepEPEHIMH U ONIIpU3alM1 cBeTa"

Pu3nUecKuil IPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJIbCa U SHEPTUN

141 PENATUBUCTCKUX YacTHULL (T10 E;Ii?ﬁrzfeeg;gﬁ}fﬂ% 6c47
¢dororpadusaM TpeKkoB 3apsKEHHBIX
YaCTHI] B MArHUTHOM 110J1e)"

Pu3NYecKuil TPAKTUKYM 110 TEME
142 "N3mepenue noctosHHoi 1lnanka Ha bubmuoreka [JOK

OCHOBe HcciieioBaHus Gpotordpexra"
nn "ccnegoBanue 3aBUCUMOCTH

https://m.edsoo.ru/eb916f82
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143

144

145

146

CHJIBI TOKA Yepe3 CBETOAUOJ OT
HanpspkeHus"

DuU3nYeCKui MPAKTUKYM 10 TEME
"HccnenoBanue CrieKTpa pa3peskeHHOTO
aTOMapHOI'0 BOAOPOJa U U3MEPEHNUE
noctosiHHoM Punoepra”

OuznuecKuil MPaKTUKYM 110 TEMe
"HccnenoBaHue paguoakTUBHOTO (hOHA
C MCITIOJIb30BaHHEM JI0O3UMeETpa" WiIn
"N3yuenune nmoriomeHus 6eTa-4yacTuil
amroMuHuem"

Ou3nyecKuil MPakTUKYM IO TEME
"HaOmroaenus 3B€3qH0OT0 HEOA
HEBOOPYXKEHHBIM T'JIa30M C
HCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUN JUISl ONIPEACIICHUS
MOJIOKEHHUS HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moiaymapus u
spkue 3BE3a61" unu "Habmoienus B
teneckon JIyHbl, MIaHeT, TYMaHHOCTEN
1 3BE3JIHBIX CKOILJICHHH"

O0001eHne U cUCTEMAaTU3AIINS 3HAHUI.

Posb ¢pu3uku 1 acTpOHOMHHM B
HKOHOMUYECKOH, TEXHOIOTHYECKO,
COLIMAJIBHOM U 3THYECKOl chepax
JIeATEIIbHOCTH YeJIOBEKa

bu6nmoreka [IOK
https://m.edsoo.ru/ec651eb8

bubmuoreka [{OK
https://m.edsoo.ru/c3dabe6e

bubmmoteka IIOK
https://m.edsoo.ru/1072021e

but6mmorexa [IOK
https://m.edsoo.ru/ad6ddeed
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OO0001EHUE U CUCTEMATU3ALIUS 3HAHUI.

bu6nmoreka [IOK

147 Ponbs 1 MecTo hU3HMKU U aCTPOHOMHUU B
. ¢ o P https://m.edso0.ru/18f19f7¢c
COBPEMEHHOW Hay4YHOU KapTHHE MUpa
O00011eHrEe U cUCTEMAaTU3ALNS 3HAHUI.
Poub ¢puznueckoii Teopun B
OPMUPOBAHUY MIPEICTABIEHUI O
148 $HEHQ§JKOfI Ka TI:IHC MHUPa, MECTO bubmmorexa [JOK
. P P, https://m.edsoo.ru/e7d400f4
($U3HYECKON KapTUHBI MUPa B 00IIEM
PSAY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPECTABICHUN O IPUPOEC
149 O06o001IeHre U CUCTEMAaTU3alUs 3HAHUH bubmuoreka [{OK
o teMe "Kunemarnka" https://m.edsoo.ru/b032fc4b
150 O06o0meHre U cucTeMaTr3aIysa 3HaHUH bubnuoreka [{OK
o TeMe "Kunemartnka" https://m.edsoo.ru/4e31b507
151 O06o01IeHre u cucTeMaTu3alus 3HaHu| bubmuoreka [JOK
o teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
152 O00011eHNe U cCUCTEMAaTU3aINS 3HAHUN bu6nunorexa LIOK
no teme "Craruka TBepAoro rena' https://m.edsoo.ru/3cca482e
O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
153 o TeMe ""3aKOHBI COXpaHEHUS B Bubmorexa IOK
" P https://m.edso00.ru/32a4d1a0
MEXaHUKE
O00011IeHNE U CUCTEMATU3AIUS 3HAHUN
154 1o TeMe "OCHOBBI MOJIEKYIISIPHO- bubmmorexa TIOK
. " P https://m.edsoo.ru/ed440ca8
KMHETUYECKOU TeOpuu
O00011eHne 1 cUCTEMAaTU3AINS 3HAHUI
" but6mmorekxa [IOK
155 no Teme "Tepmonunamuka. TerniaoBbie

MAaIIHe!"

https://m.edsoo.ru/c63f7c10
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O00011eHUE U CUCTEMATU3ALIUS 3HAHUM

bu6nmoreka [IOK

156 110 TeMe "ArperaTrHble COCTOSIHHS
P ! https://m.eds00.ru/1d36b5b1
BelecTsa. PazoBble NEPEXObI
157 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI bu6nmoreka [IOK
o Teme "DieKkTpuueckoe mnoie" https://m.edsoo.ru/3bf0def9
O06o001eHre U cucTeMaTr3aIysa 3HaHUH
" . . bubnunoreka LIOK
158 1o Teme "I1oCTOSTHHBIN 3JIEKTPUUCCKUN
" https://m.eds00.ru/71453ee6
TOK
159 O06o001IeHre U CUCTEMaTU3alis 3HAHUH bubnuorexa [IOK
o Teme "ToKHU B pa3nuyHbIX cpeaax” https://m.eds00.ru/3d40077a
160 O06o001IeHre U CUCTEMAaTH3aIUs 3HAHHH bubnuoreka [IOK
o Teme "MarauTtHoe mose" https://m.edsoo.ru/3b4c06ae
PesepBHsiit ypok. O60011IeHNE U
161 CI/ICTIe)MaTI/I?»Z.’Il_:[)I/I}I 3HAHUM MO TeMe bubnnorexa [JOK
" " https://m.edsoo.ru/053e2248
DNEeKTpOMarHUuTHAs UHTYKIIHS
Peseprubiit ypok. O600111eHIE U
162 CI/ICTEM&TI/IBZII_:[)I/I}I 3HAHUM 1O TeMe bubmorexa [OK
" " https://m.edsoo.ru/d6310bfd
Mexannueckue KoneOaHus
PesepBurrii ypok. O000111€HIE U
163 CI/ICTI;MaTmZEHs{ 3HAHHUH 110 TeMe bubnmorexa LOK
" " https://m.edsoo.ru/5e2bb83d
DIeKTpOMarHuTHBIE KoJIeOaHus
Peseprubrit ypok. O6001eHuE 1
164 CHCTeMaTH3aIlns 3HAHUH 110 TeMe bubmuoreka [{OK
"MexaHn4eCcKHe 1 AIEKTPOMATHUTHBIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
165 PesepBHeiit ypok. O600IICHHE U bubnmoreka [JOK
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cucréMaTru3sanusa 3HAHUM 110 TEME

https://m.edsoo.ru/52ad1603

"Onruka"
PesepBuEIil ypok. O000I1IIEHHE U
P P 1]1 bub6nmoreka [IOK
166 cUCTEMATH3aINA 3HAHUH 110 TEME 1
https://m.edsoo.ru/5beclc65
"Ocuossr CTO"
PesepBHEblil ypok. O0001IIEHHE U
167 CI/ICTEM&TI/IBZP 1501 ?,HaHI/H;1 10 TEME 1 buGnuorexa [IOK
" B . N https://m.eds00.ru/f7c59d38
KopmyckynsipHO-BOJTHOBOH Ayann3m
PesepBHrlii ypok. O0001IEHIE U
168 CI/ICTIG):MaTI/I?,Zp us 3HaHI/II\/IJIH 10 TEME 1 Bubmiorexa HOK
" 4 | https://m.eds00.ru/1f511654
duzuka aroma
PesepBHeIit ypok. O600IICHHE 1
169 CUCTEeMaTH3alMs 3HaHUH 110 TeMe 1 bubmmoteka IIOK
"®u3nka aTOMHOIO A1pa U https://m.eds00.ru/905c5ce0
3JI€MEHTapHBIX YaCTHIL"
PesepBueblil ypok. O000IIIEHNE U
170 CI/ICTEMaTI/I?,Zp us 3HaHH;III o TEME 1 Bubmiorexa IOK
I https://m.edsoo.ru/2bffb94c
"OnemeHThl acTpOPU3UKH"
OBHIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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