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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpOBHE CpeHEro o0miero oopa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHUN M TpeOOBaHHMM K pe3yibTaTam
OCBOCHHMSI OCHOBHOU 00pa30BaTEbHONW MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC COO, a Takxke c yu€rtom enepalbHOH paboyel MporpamMMmel
BocnuTaHuss W KoHIenuuu mnpenojaBaHus y4eOHOro IpeaMeTra
«Duznka» B 00pa3zoBaTelbHBIX opraHuzamnusx Poccuiickoit deneparuu,
peaNn3yoIMX OCHOBHBIE 00pa30BaTEIbHbIE IPOTPAMMBI.

[Iporpamma mo ¢u3uke ompenenser 00s3aTeIbHOE MNPEIMETHOE
coliepKaHUe, YCTaHABIMBAET PEKOMEHAYEMYIO IMOCJIEI0BATEILHOCTD
U3Y4YEHUS] TEM U  pa3felioB ydyeOHOro ImpeaMmeTa C  Y4ETOM
MEXIPEIMETHBIX W BHYTPUIPEIMETHBIX CBSA3€H, JIOTHKH Y4eOHOTro
npoliecca, BO3PACTHBIX OCOOEHHOCTeH oOywaromuxcs. [Iporpamma 1o
busnke Aa€T MpeacTaBICHUE O MLENAX, COJACPKaHUM, OOIel cTpaTeruu
oOy4eHUs1, BOCIUTAHUS U Pa3BUTHS 00YUAIOIIUXCS CPEICTBAMHU YIEOHOTO
npeamera «Pu3rka» Ha yriayOoJaéHHOM YPOBHE.

N3yuenune kypca GuU3MKA —yriyOJEHHOTO YPOBHS  MO3BOJISET
peanu3oBaTh 3a7a4d MpodecCHOHANTBHOW OpPUEHTAlUM, HAIPaBJICHO Ha
CO3J]aHUE YCJIOBHM JUIsl TPOSIBJICHUS CBOMX WHTEIUICKTYAIbHBIX M
TBOPUECKHUX  CIOCOOHOCTEM  KaxAbIM  OOy4YaloIIMMCS, KOTOpHIE
HEOOXOMUMBI JUJII  TPOJOJDKEHUsT 0Opa3oBaHMs B  OpraHU3aIUsaX
poeccuoHaTBLHOTO 00pa30BaHuUs M0 PA3TUYHBIM (PU3UKO-TEXHUYECKUM
U MTH)XCHEPHBIM CIEIUATbHOCTSIM.

B nporpamme 1o ¢usuke onpenenstoTcs mIaHupyeMble pe3yIbTaThl
OCBOCHMS Kypca (DU3MKH Ha YPOBHE CpEeAHEro o0Iiero oOpa3oBaHUS:
JUYHOCTHBIE, METANPEeIMETHbBIE, TPEAMETHBIC (Ha YTIyOJIEHHOM YpOBHE).
HaydHno-MeTomonorndeckoit OCHOBOW it pa3pabOTKH TpeOOBaHUU K
JUYHOCTHBIM,  METAlpeAMETHbIM HM  TPEAMETHBIM  pe3yibTaTam
00y4Jarouxcsi, OCBOMBIIUX MPOrpamMMmy 1o (U3MKe Ha YPOBHE CPETHErO
oOmiero oOpa3oBaHUs Ha YIIIYOJIEHHOM YypOBHE, SIBIISIETCS CUCTEMHO-
NeSITeTbHOCTHBIN TTOJIXO/I.

[Iporpamma mo Gu3uKe BKIIOYACT:

IUTAaHUPYEMBbIE  pe3yJbTaThl  OCBOEHUsA Kypca (U3UMKH  Ha
yrayOn&éHHOM ypOBHE, B TOM YHCIIE MPEAMETHBIC Pe3yJIbTaThl MO rojJam
o0yueHus;

conepxkanue yueoHoro npeamera «dusuka» mo rogam o0yueHus.

[Iporpamma 1o uszmke UMeeT MPUMEPHBIN XapaKTep U MOXKET OBIThH
UCIIOJIb30BaHA YYHUTEISIMU (U3MKK JJIS COCTaBJICHHUS CBOMX paboumx
IPOrpaMm.

[Iporpamma 1o (¢u3KMKEe HE CKOBBIBAET TBOPYECKYIO WHUIIMATUBY
YUHUTENIeH W TPENOCTaBISET BO3ZMOXKHOCTH JJISl PEATU3aNK Pa3THIHBIX
METOJMYECKUX TOIXO0J0B K MPErnojaBaHui0 (HU3MKU Ha YrIIyOIEHHOM
YpPOBHE TpH YCIOBUU COXpPAHEHUs O0O0s3aTEIHbHOM YacTH COJEpKaHUsS
Kypca.

du3nka Kak Hayka 0 HanOoJiee 00IMX 3aKOHAX MPUPOJIbI, BEICTYTIAS
B Ka4ecTBEe Y4EOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA
B CHCTeMY 3HaHMi 00 okpyxarorieM mupe. llIkonpHbIN Kype Gu3NKN —
CUCTEMOOOPA3YIONUH ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MMOCKOJIBKY (hPHU3HUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SIBJICHUH,
M3y4aeMbIX  XHMHEH, Ouosorueut, ¢usndeckol reorpaduern wu



actpoHomuei. Mcnosnb30BaHMEe W AKTUBHOE TNMPUMEHEHHE (U3HMYECKUX
3HAHWI OMNpeNeNniIo XapakTep W OypHOE pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUA B cQepe SHEPreTUKH, TPaHCIOPTa, OCBOEHHUS KOCMOCA,
MOJIYYCHHsS] HOBBIX MaTEpHAJIOB C 3aJlaHHBIMU CBoMcTBamu. M3yueHue
(GU3MKKM BHOCHUT OCHOBHOM BKJaJ B (OPMHUPOBAHUE ECTECTBEHHO-
HAy4yHOM KapTUHBI Mupa oOywaromierocs, B (OpMHpPOBAHUE YMEHH
NPUMEHSATh HAYYHBIM METOJ MO3HAHUS MPU BHINOJHEHUH UMHU yUEOHBIX
HWCCIIeOBaHMUM.

B ocHoBy kypca (pu3uku Ha ypoBHE CpeHEro 00111ero oopa3oBaHus
MOJIOKEH Psifl UJeH, KOTOpPble MOKHO pacCMaTpUBaTh KakK MPUHIUIIBI €ro
OCTPOCHHMUSI.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEHl Kypc sBIseTCA
JIOTUYECKHU 3aBEPHIEHHBIM, OH COJEPKUT MaTepuan M3 BCEX pPa3lesioB
(GU3MKK, BKIIOYAET KaK BOIMPOCHI KJIACCHMUECKOW, TaK M COBPEMEHHOMU
(puzuku.

Hoen zenepanuzayuu. B CcOOTBETCTBUU C HEH MaTepuan Kypca
busukn 00BbeAMHEH BOKPYT (U3MYECKUX Teopuid. Bemymmm B Kypce
aBisieTcs:  (GOpPMHUPOBAHUE TMPEACTABICHUM O CTPYKTYPHBIX YPOBHSX
MaTEpHH, BEIIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE  peanuzanus  NOpeanoyaract
UCIIOJIb30BAaHUE T'YMAaHUTAPHOTO TMOTEHIMana (U3MUECKOW HAYKH,
OCMBICTICHUE CBSI3U Pa3BUTHs (PU3UKH C pa3BUTHEM OOIIECTBA, a TAKKE C
MHUPOBO33PEHYECKUMU, HPABCTBEHHBIMU u AKOJIOTUYECKUMU
npobiemMamu.

Hoesa npuxnaonoii nanpagnennocmu. Kypc pusuku yriyOon€HHOTo
YPOBHS TPEANoaraeT 3HakOMCTBO C IIUPOKUM KPYroM TEXHUYECKUX U
TEXHOJIOTUYECKUX MPWIOKEHUN H3YUYCHHBIX TEOpUM M 3akoHOB. [lpu
ATOM pacCMaTpPUBAIOTCS Ha YpPOBHE OOMIMX TIPEACTABICHUNA U
COBPEMEHHbBIC TEXHUYECKHE YCTPONCTBA, U TEXHOJIOTHH.

Hoea 3konocuszayuu  peanusyercs IOCPEACTBOM  BBEICHUS
AJIEMEHTOB COJICPXKAHUS, TOCBSIIEHHBIX HKOJOTHYECKUM TIpodiemMam
COBPEMEHHOCTH, KOTOPBIEC CBS3aHBI C PA3BUTUEM TEXHUKHU U TEXHOJIOTHH,
a Takke 00CYX IEHHUS MPOOJIEM PAIMOHATBLHOTO MPUPOIONIOIB30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

OcBoeHue conepxkaHusi TPOrpaMMmbl 1O (U3UKE JODKHO OBITh
MOCTPOEHO Ha MPUHIUIAX CHUCTEMHO-ACSITEIBHOCTHOTO moaxona. Jlms
bu3NKK peanuzaisi 3THUX MPUHIUMIOB 0a3upyeTcs Ha HCIOIb30BAHUU
CaMOCTOSITENILHOTO  DKCIIEPUMEHTa KaK TIOCTOSHHO JICMCTBYIOIIETO
dakropa yueOHoro nporiecca. Js yriyOn€HHOTOo ypOBHS — 3TO CHCTEMa
CaMOCTOSITEIbHOTO ~ YYEHHYECKOTO  OKCIEPUMEHTa,  BKIIOYAIOIIETO
(dbpoHTaNbHBIE YYEHWYECKHUE OIBITHI MPU W3YYEHWU HOBOTO Marepuala,
nabopaTopHbie pabOThI ¥ pabOTHI MPaKTUKyMa. [Ipyu 3TOM BO3MOKHEI J1Ba
crocoba peanuzaruu  (U3HUECKOTO TMpaKkTHKyma. B mepBom ciydae
MPaKTUKYM mpoBoAuTcs aubo B kouie 10 m 11 xmaccoB, nubo mocie
[IEPBOTO U BTOPOTO IMOJYrOJAUM B KaXKIOM M3 3THUX KJIaccoB. Bropoii
Croco0 — ATO MHTETpaIys padoT MPAKTHKyMa B CUCTEMY JaOOpaTOPHBIX
paboT, KOTOpBIE MPOBOSTCS B MpoIlecce U3ydeHus pasnena (temsl). [Ipu
9TOM TI0J paboTaMM TPAKTUKyMa TMOHUMAETCS CaMOCTOSTEIHLHOE
WCCJICIOBAHNE, KOTOPOE TMPOBOAMUTCS TO PYKOBOJICTBY CBEPHYTOTO,
0000mEHHOr0 B 0€3 MOMIaroBoi HHCTPYKIUH.



B mporpamme no ¢usuke cucreMa y4€HHYECKOro HKCIIEPUMEHTA,
1abopaTOpHBIX PabOT U MPAKTUKyMa MPEJICTABIIEHA €IUHBIM MEPEUHEM.
Bpibop TemaTHKK Al 3TUX BHUJAOB YYEHHYECKHUX MPAKTHUECKUX padOT
OCYUIIECTBJISIETCS yYaCTHUKaAMU 00pa30BaTENIbHOTO Mpoliecca UCXOJs U3
O0COOEHHOCTEW MMOYypOYHOro IIJIAHUPOBAHHWS M OCHAIICHWS KaOuHeTa
¢usuku. Ilpm »TOoM oOecrieunBaeTcs OBJAJEHUE OOyYarOUUMUCA
YMEHUSIMU MPOBOJIUTH MPSMbIE M KOCBEHHbIE U3MEPEHUsI, UCCIICIOBAHUS
3aBUCUMOCTEHN (PM3HUECKUX BEJIMYMH U MOCTAHOBKY OIMBITOB MO MPOBEPKE
PEIJIOKEHHBIX TUIIOTES.

bonpmioe  BHHUMaHHWE — yAeNAeTCS — PEIICHHI0  pPAacUETHBIX U
KaueCTBEHHbIX 3a7ad. [lpum 3TOM 111 pacu€THBIX 3aaad MPUOPUTETOM
ABJISIIOTCSL 3aJla4yd C SIBHO 3aJJaHHOM M HESBHO 3aJlaHHON (pu3myeckoi
MOJIENIbIO,  TO3BOJIAIOIIME  MNPUMEHSITh  U3YYEHHBbIE  3aKOHBI U
3aKOHOMEpPHOCTH KaK M3 OJIHOTO paszfena Kypca, TaK W HHTErpupys
NpUMEHEHUE 3HAHWM M3 Pa3HBIX paslenoB. /[ KauecTBEHHBIX 3ajad
OPUOPUTETOM  SIBJISIIOTCA  3a/laHMsl  Ha  OOBsICHEHUE/TIpeICKa3aHue
npoTeKkaHusi GU3NMUECKUX SBJICHUM U MPOLIECCOB B OKPY’KAIOIICH KU3HM,
TpeOyroiue BbIOOpa (U3MUECKOW MOJEIH ISl CUTyallud MPaKTHUKO-
OpUEHTHPOBAHHOTO XapakTepa.

B cootBerctBuu ¢ TpedoBanusmu OGI'OC COO k marepuaibHO-
TEXHUYECKOMY O0OECHeueHuI0 Yy4eOHOro mporecca Kypc (Qu3uku
yrayOJaEHHOTO YpPOBHS Ha YpPOBHE CpEAHEro oO0miero oOpa3oBaHUs
JOJDKEH HM3Yy4yaThCsi B YCIOBUSIX MpeaMETHOTro kabuHera. B kaOunHete
GU3UKK TOKHO OBITH HEOO0XOoauMoe JabopaTopHOE 00OpYAOBAHHE JUIS
BBITIOJIHEHUS YKa3aHHBIX B MPOTpaMMe 1Mo (PU3MKE YUEHUYECKHUX OIBITOB,
1ab0opaTOPHBIX padOT U padOT MPAKTUKYMA, a TAKKE JTEMOHCTPAIIMOHHOE
obopymoBaHuE.

JlemoHCTpaniuoHHOEe 000pyioBaHue (HOPMHUPYETCS B COOTBETCTBHUH
C TPUHIMUIIOM MHUHUMAIBHOM  JIOCTATOYHOCTH H  OOECIeUYMBAET
MIOCTAHOBKY TEPEUYUCIICHHBIX B TporpaMme MO0 (QHU3MUKE KIHOYEBBIX
JEMOHCTpALUN JUIsl UCCIIEOBAHUS M3Y4aeMbIX SIBICHUN M TMPOIECCOB,
OMIIUPUYECKUX ¥  (PYHIAMEHTAJIBHBIX 3aKOHOB, WX TEXHUYECKUX
IIPUMEHEHHM.

JlabopaTopHoe 0O0OpyAOBaHHE I YYCHHUYECKHUX MPAKTHUYECKUX
paboTr dopmupyercsi B BHIAE TEMAaTHYECKUX  KOMIUIGKTOB H
obecrieunBaeTcsi B pacué€re OJHOTO KOMIUIEKTa Ha JBYX OOYyYaromuxcs.
TemaTuyeckne KOMILIEKTHI 1a00paTOPHOTO 000PYAOBaHUS JOHKHBI OBITH
MOCTPOEHBI HA KOMIUIEKCHOM HCIOJIb30BAaHUU aHAJIOTOBBIX U IU(PPOBHIX
npuOOpOB, a TaKKE€ KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHUCTEM B BHJIEC
1 pOoBBIX JabopaTopuil.

OCHOBHBIMHU TIEJISIMH HM3y4eHHUS (PU3UKK B OOIIEeM OOpa3oBaHUU
SIBJISTFOTCSI:

dbopMHupoBaHWEe WHTEpPECa U CTPEMJICHHS OOy4Yalomuxcs K
HAy49HOMY W3yYCHUIO TPHUPOJIbI, PA3BUTHE WX HHTCIUICKTYAIbHBIX H
TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEJACTABICHUNA O HAYYHOM METOJIe TIO3HAHUS W
dbopMHpOBaHUE HCCIEAOBATEIILCKOTO OTHOIIEHUS K OKPYKAIOIIUM
SIBJICHUSIM;

dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHHS KaK  pe3yJibTara
M3Y4EHUSI OCHOB CTPOEHUsS Marepud W (yHIaMEHTAIbHBIX 3aKOHOB
busuKy;



dbopMHpoBaHWE YMEHUN OOBSACHATH SBJICHUS C HCIOJIb30BAHUEM
(Gu3HUecKUX 3HAaHUHM M HAYYHBIX JOKA3aTeIbCTB;

dbopMHpoOBaHHE TPENCTABICHUA O POJIU (UBHKU MJIs Pa3BUTHUA
JIPYTUX €CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE TPEJACTABICHUH O BO3MOXHBIX cdepax Oyaymien
npodeccruoHanbHOM AESITENIbHOCTH, CBSI3aHHBIX ¢ (PU3UKOM, TOATOTOBKA K
nanbHeieMy o0y4eHH’IO B 3TOM HalpaBJICHUU.

JlocTkeHre ATUX 1eiell 00ecrieunBaeTCsl PEeIICHUEM CIIETYIOITUX
3a/1ay B MpoIlecce M3ydeHus: Kypca (PU3MKU Ha YPOBHE CPEAHETO OOIIETo
00pa3oBaHUS:

npuoOpEeTeHHEe CHUCTeMbl 3HAaHMM 00 o0mux  (HU3NIECKUX
3aKOHOMEpPHOCTSIX,  3aKOHaX,  TEOpHUAX,  BKJIOYas  MEXaHUKY,
MOJIEKYJISIDHYIO  (DM3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3HUKY W
AJIIEMEHTHI aCTPOPU3UKH;

dbopMHUpoBaHHE YMEHUN NTPUMEHSITh TEOPETUUYECKUE 3HAHUS A
o0ObsCHEHUsST (UBMUECKUX SBJICHUM B TIPUPOAE U IS TMPUHATUS
IPAKTUYECKUX PEIICHUN B MMOBCETHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHUS PAa3IUYHbIX 337a4 C SIBHO 3aJaHHOU
¢u3nuecKkoil MoOJIeNbIo, 3a7ad, MOJPa3yMEBAIOIINX CAMOCTOSTEIHLHOE
co3faHue (PU3NYECKOW MOJIENH, aJICKBAaTHOW YCIOBHSIM 3a7add, B TOM
YHCIIe 33/1a4 MHKEHEPHOTO XapaKTepa;

NOHUMaHUuEe (U3UYECKUX OCHOB UM  NPHUHIMIOB  JCHCTBUSA
TEXHUYECKUX YCTPOUCTB U TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUA Ha
OKpY>KaIOIIYIO CPELY;

OBJIAJICHUE METOJaMH CaMOCTOSITEJIBHOTO  TUIAHUPOBAaHUS U
npoBeeHnusT (PU3UYECKUX HKCIICPUMEHTOB, aHallM3a W HHTEPIpPETAINU
uH(pOpMaINH, ONIpEeACIICHHUS IOCTOBEPHOCTH MOJYYEHHOT'O PE3YJIbTATa;

CO3JaHME  YyCJIOBUW  JJIi  pPa3BUTHUS  YMEHUHW  IIPOEKTHO-
UCCJIE0BATEbCKOM, TBOPUECKOU AEATEIbHOCTH;

pa3BuTHE HHTEpeca K chepam npodecCHOHATBHOU NESTEIbHOCTH,
CBSI3aHHOU ¢ (PU3HKOM.

B coorBerctBun ¢ tpeboBanusiMu PI'OC COO yroyOnéHHBIM
YpOBEHb M3y4eHHs ydueOHOTo npeamera «Dusukay Ha ypoBHE CpPEIHETO
oOmiero oOpa3oBaHMsi BBIOMpAETCS OOYUYAIOIMIMMHUCS, IUIAHUPYIOIMIUMHU
IPOJOJDKEHNE 00pa30BaHuUs MO CHEIUATBHOCTAM (DU3MKO-TEXHHUYECKOTO
npodus.

Ha uzyuenue pusuku (yriyO€HHBINH YpOBEHb) Ha YPOBHE CPEIHETO
obmero oopazoBanus orBoautcsa 340 gacos: B 10 kmacce — 170 yacos (5
4yacoB B Henelno), B 11 kimacce — 170 gacoB (5 9acoB B HEJEIIO).

[Ipennaraemeiii B nmporpamme mno (pusuke nepeueHsb J1adopaTOPHBIX
U MPAKTHYECKUX PabOT SBISETCS PEKOMEHJIOBAHHBIM, YUYUTENh JEJacT
BBHIOOpD TPOBEJEHUS JIA0OPATOPHBIX pPabdOT W OMBITOB C YYETOM
WHIUBUTYTBHBIX 0COOEHHOCTEH 00yYaroUInXcs.



COIEPKXAHUE OBYYEHUA
10 KITACC

Paznen 1. HayyHblid MeTO/ MO3HAHMS IPUPOBI.

®uzuka — ¢yHAaMEHTalIbHas Hayka o npupoje. Hayuneiii Meron
MO3HAHUS U METO/Ibl UCCIIeI0BAHUS (PUBUYECKUX SIBIICHUU.

OKCIEpUMEHT M TEOpUs B MPOLECCE MO3HAHUS MPHUPOIBI.
HabGnronenue u skciepuMeHT B GU3HKE.

CnocoObl  u3MepeHust (U3NUECKUX BEJIWYMH (aHAJIOrOBBIE U
u(GpOBBIE W3MEPUTENBbHBIE NPUOOPHI, KOMIBIOTEPHBIE JAaTYMKOBBIC
CHUCTEMBI).

[TorpemrHoct u3MepeHui (puanyeckux BenudyuH (abCoOTHAsA |
OTHOCUTEJIbHAs).

MopnenupoBaHue buznuecKux SIBJICHUI 151 IIPOLIECCOB
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPJIOE TENO, UCANIbHAS KUIKOCTD,
UJCaIbHbI Ta3, TOYEUHBIM 3apan). l'unore3a. PU3NUECKHUI 3aKOH,
TPaHUIbl €r0 IPUMEHUMOCTH. DU3nuecKas Teopusi.

Pons u Mecro gusuku B (pOpMUpPOBAaHMM COBPEMEHHON HAY4YHOM
KApTUHBI MUPA, B MPAKTUYECKON JIEATEIBHOCTH JIFOACH.

Yuenuueckui IKCnepumenm, nabopamopHnvlie  padbomeoi,
NPaAKmuKym.

N3MepeHne cuiibl TOKa U HANPSHDKEHUS B LIEMU MOCTOSSHHOTO TOKa
IIPY TIOMOIIIM AHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIBHBIX MPUOOPOB.

3HakoMCTBO ¢ IudpoBoil nadopatopueir no ¢usmuke. [Ipumepsi
U3MepeHUs (DU3NYECKUX BEJIMYMH TIPU TOMOIIA KOMITBIOTEPHBIX
JNATYUKOB.

Pa3znes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe JBWKEHHE. (OTHOCUTEIIBHOCTh MEXaHUYECKOTO
nBwxkeHnsa. Cucrema oTcuéTa.

[Ipsimast 1 oOpaTHas 3a/1a4u MEXaHUKHU.

Pagunyc-BekTop MarTepuasbHOM TOYKHM, €ro IPOCKUUH Ha OCH
cUcTeMbl KoopAauHaT. Tpaekropusi.

[lepemenienne, CKOpOCTh  (CpemHAS CKOPOCTh, MTHOBEHHAs
CKOpPOCTb) U YCKOPEHUE MaTepHalbHON TOYKHU, MX NPOCKUHUHU Ha OCHU
cucteMbl KoopauHat. CllokeHUe MepeMeNIeHU U CI0KEHUE CKOPOCTEN.

PaBHOMEpPHOE M PaBHOYCKOPEHHOE TMPSIMOJIMHEUHOE JIBUKECHUE.
3aBUCHUMOCTh KOOPJIMHAT, CKOPOCTH, YCKOPEHUSI U MYTH MaTepUaIbHON
TOYKHU OT BPEMEHHU U UX rpaduKH.

CBobOosHOE TasieHne. Y CKOpeHHe CBOOOHOrO majcHus. JIBrKeHHe
Tena, OPOIIEHHOTO TOJ| yIiOM K TOPU30HTY. 3aBUCUMOCTH KOOPJIWHAT,
CKOPOCTH Y YCKOPEHUSI MAaTepUATbHON TOYKHA OT BPEMEHH U UX TpauKy.

KpuBonuuenHnoe nuxeHue. J|BHKEHME MATEPUAIBHOM TOYKHU IO
OKPYKHOCTH. YTJIOBass W JUHEWHass ckopoctb. llepmogy u wacrora
obpamenusi.  lleHTpocTpemuTenbHoe  (HOpMaldbHOE),  KacaTeabHOE
(TaHT€HIMAIBHOE) U TIOJIHOE YCKOPEHUE MaTepUaIbHON TOUKH.

TexHuueckne yCTPOMCTBA H  TEXHOJOTHMYECKUE  IPOLECCHI:
CIIUJIOMETP, IBUKEHUE CHAPAJIOB, LIEMIHbIE, lIECTEPEHYAThIE U PEMEHHBIE
nepeaadn, CKOPOCTHBIE JTU(THI.

Jemoncmpayuu.



Mopgens cuctembl OTCU€Ta, WIUIIOCTPALMS KUHEMAaTHYECKUX
XapaKTEpUCTHK JBUKCHHUS.

CriocoObl uccien0BaHusl IBUKEHU.

Nnnmtoctpanusi npenenpbHOro Mmepexona U M3MEpEHHE MTHOBEHHOM
CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUIN C UCTIOJIB30BAHUEM MEXAHU3MOB.

[Tamenue Ten B BO3yX€E U B Pa3pEKEHHOM MIPOCTPAHCTBE.

Hab6nronenue aBmxeHus Tena, OpOIeHHOro MOl YTIOM K TOPU30HTY
Y TOPU30HTAIBHO.

Hanpasnenue CKOpoCcTH pu ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBOil CKOPOCTH B PEIYKTOPE.

CpaBHeHHE MyTEW, TPAECKTOPUM, CKOPOCTEW NBUKEHUS OJHOIO H
TOTO € TeJa B PA3HBIX CUCTEMAaX OTCUETA.

Yuenuueckui IKCnepumenm, aabopamopHvlie  padomol,
NPAKmMuKym.

N3ydyeHne HEPABHOMEPHOTO MABWIKEHHS C LEJIbIO OIpEEICHUS
MTHOBEHHOW CKOPOCTH.

N3MepeHne ycKOpeHHUsI NMpU MOPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
JIBWKEHUU 110 HAKJIOHHOM MIOCKOCTH.

UccnenoBanne  3aBUCUMOCTH  NOYTH  OT  BPEMEHH  IIpHU
PAaBHOYCKOPEHHOM JIBUKEHUH.

N3mepenne yckopeHHs CBOOOJHOTO TMajeHus (PEKOMEHIOBAHO
UCII0JIb30BaHuE UG POBOI TabOpaTOpun).

N3yuenune nBukeHus Tea, OpoIIeHHOTO ropru3oHTalnbHO. [IpoBepka
TUIIOTE3bl O TMPSIMOM  MPONOPUHOHAIIBHOW  3aBUCUMOCTH  MEXKAY
JNATbHOCTBIO MOJIETA U HAYAJIbHOW CKOPOCTBIO TeJa.

N3ydenne ABWIKEHHSI Tela IO OKPYKHOCTH C IOCTOSIHHOM IO
MOJYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Tepuojaa OOpaiieHus: KOHHYECKOTO
MasTHUKA OT €ro napameTpoB.

Tema 2. /lunamuxa.

IlepBpit 3akoH HproToHa. HHepuuanbHbIE CUCTEMBI OTCYETA.
[Ipunoun otHOcuTenbHOCTH ['anmmnes. HewHepnuaibHbIE CHCTEMBI
otcuéra (ornpejeseHue, mIpuMepbl).

Macca tena. Cuna. [IpyHuun cynepno3unmu cui.

Bropoii 3akoH HeroToHa 1151 MarepruaibHOU TOUKHU.

Tpernii 3ak0H Hpr0TOHA UIs1 MaTepUAIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTh IPaBUTALIMOHHOM
Y NHEPTHOM MACCHI.

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHUSI CBOOOTHOTO TaJACHHUS OT
BBICOTHI HAaJl TIOBEPXHOCTBIO TUIAHETHI W OT TeorpauyecKoil MIUPOTHI.
JIBmxeHue HeOECHBIX TeNn W WX CIyTHHKOB. 3akoHbl Kerepa. IlepBas
KOCMHYECKAsI CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, nBmxkyierocs ¢
YCKOPEHUEM.

Cuna Ttpenusa. Cyxoe tpenue. Cuia TPEHHUSI CKOJIBKEHHUS M CHIIA
tpeHus: mokosi. Koaddurument tpenms. Cuna CONpPOTUBICHUS TpHU
JIBI)KCHUU TeJa B JKUJIKOCTH WIHM raze, €€ 3aBUCUMOCTb OT CKOpPOCTHU
OTHOCHUTEIBHOTO JBUKEHHUSI.

Hasnenue. ['uapocrarnueckoe napiaenue. Cuita Apxumena.



TexHuyeckue ycTpoWCTBA UM TEXHOJIOTMYECKHE  IPOLIECCHI:
NOAIINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnronenue nBukeHus Tel B MHEPLUUATBHBIX U HEMHEPIHATIbHBIX
CUCTEMaxX OTCYETA.

[IpyHIMI OTHOCHUTEIBHOCTH.

Kauenue pAByX UWIMHIOPOB WJIM IIAPOB PA3HOM MAacChl C
OJIMHAKOBBIM YCKOPEHUEM OTHOCHUTEIIBHO HEWHEPUUAIBHOW CHUCTEMBI
OTCU€Ta.

CpaBHEHHE pPaBHOACHCTBYIOIIECH MPUIIOKEHHBIX K TEIy CHII C
IPOU3BENCHUEM MACCHI TEJIa HA €70 YCKOPEHNUE B MHEPLUAIBHON CUCTEME
OTCU€Ta.

PaBeHCTBO cHil, BO3HUKAIOIIUX B PE3YIbTATE B3aUMOJICUCTBUS TEI.

N3mepenne macc o B3aMMOJIEVCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U TAJCHUH.

[leHTpoOEKHbIE MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuii IKCnepumenm, aabopamopHvle  pabomol,
NPAKmMuKym.

N3mepenne paBHOAEWUCTBYIONMICH CWJI TpU JABUKEHUM Opycka o
HAaKJIOHHOM IIOCKOCTH.

[IpoBepka rUmoTe3sl 0 HE3ABUCUMOCTH BPEMEHU JBUKEHUSI OpycKa
10 HAKJIOHHOM IUIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MaccChl.

HUccnenoBanne 3aBUCHUMOCTM CHUJI YINPYTOCTH, BO3HUKAOLIUMX B
IpY>XKUHE U PE3UHOBOM 00pasiie, OT Ux JAepopMaliuu.

N3yyeHne  OBWKEHHUST  CUCTEMbI  TEJ, CBS3aHHBIX  HUTBHIO,
NEPEKUHYTON uepe3 JETKuil OJIOK.

N3mepenne kod(pduiimeHTa TpeHUS 110 BEIMYHHE YIJIOBOTO
ko3¢ dunnenta 3aBucumoctu F,(N).

UccnenoBanmne nBmwkeHuss Opycka IO HAKJIOHHOW TUIOCKOCTH C
nepeMeHHBIM KO3(PPUITMEHTOM TPEHUS.

N3yueHne nBrKeHUs rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbGcomoTHO TBEpAOe Teno. IlocTymaTenbHOE W BpalliaTeIbHOE
JIBUKEHHUE TBEPIOIO Tesna. MOMEHT CUJIbl OTHOCUTEIIBHO OCH BPALCHUS.
[Ineyo cunbl. CrioxkeHue CUJl, TPWIOKEHHBIX K TBEpIoMy Teny. LleHTp
TSKECTH TEJIA.

VYciioBusl paBHOBECUS TBEPAOTO TENA.

YcroitunBoe, HeyCTOHYNBOE, OE3pa3IMIHOE PAaBHOBECHE.

TexHuueckue yCTPOMCTBA U TEXHOJIOTHMYECKUE  IPOLIECCHI:
KPOHIITENH, CTPOUTENIbHBIN KPaH, PEIIETYAThIE KOHCTPYKIIUU.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuii JKCnepumenm, aabopamopHvle  pabomol,
nPaAKmuKym.

HccnenoBanue ycnoBuii paBHOBECUS TBEPIOTO TeA, UMEIOLIETO OCh
BpAILICHHUS.

KoHncTpynpoBanue KpOHIITENHOB U pacUYET CUJT yIIPYTOCTH.



N3ydeHne yCTOMYMBOCTM TBEPIOrO TENA, HMEIOIIETO IUIOMAAb
OTIOPBI.

Tema 4. 3akonvl coxpanenus ¢ Mexanuke.

NmMnynbec maTepuanbHOM TOYKH, CUCTEMBI MAaTE€pPUAIbHBIX TOYEK.
[lenTp Macc CHCTEMBI MaT€pUABHBIX TOYEK. TeopeMa O [BUKEHUU
LEHTpa Macc.

NMnynbe cUilbl 1 U3MEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

MoMeHT wuMIlyibca MaTepualbHOM TOuku. IIpencraBienue o
COXpPaHEHUU MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGota cuiabl Ha ManoM H Ha KOHEYHOM I[EpEeMEIICHUHU.
['paduueckoe npeacTaBiaeHrue pabOTHI CUITBL.

MoIHOCTb CHIIBI.

Kunernueckass oHeprusi MarepuaibHOM TOoukH. Teopema 00
U3MEHEHUH KMHETUYECKON DHEPIrUU MaTEPUAIIBHON TOUKH.

[loreHuuanbHple W HENOTEHUMAIbHbIE CHIIbL. [loTeHnuanbHas
sHeprus. [loTeHnmanbHas sHEprus ynpyro 1eGopMUpOBaHHON MIPY>KUHBI.
[TorenuunanbHasg 3HEprus Tejaa B OJHOPOAHOM TI'PABUTALMOHHOM IIOJIE.
[TorenuunanbHasg 3HEPrus Tejaa B IPAaBUTALMOHHOM II0JIE€ OAHOPOJIHOTO
mapa (BHyTpu U BHE miapa). BTopas kocMuueckass CKOpOCTh. Tperbs
KOCMUYECKast CKOPOCTb.

CBsi3b  pabOTBI  HEMOTEHIMAJIBHBIX CHJI C  HM3MEHEHUEM
MEXaHUYECKOUN PHEPTUH CUCTEMBI Tell. 3aKOH COXPAHECHHSI MEXaHUUECKOMN
SHEPIUH.

Ypyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHyiun sl MACambHOM KUIAKOCTH Kak CIEACTBUE
3aKOHA COXPAHEHUS] MEXaHUYECKOU IHEPTUU.

TexHuuyeckrue yCTpOMCTBA U TEXHOJIOTMYECKUE  IPOLIECCHI:
JBUXEHHUE DPAKET, BOJOMET, KONEpP, NMPYKUHHBIA MUCTOJIET, THPOCKOII,
¢urypHoe kaTaHue Ha KOHbKaX.

Hemoncmpauuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

HN3mepenune MOIITHOCTH CHJIBL.

N3meHenune sHepruu Tena Mpu COBEPIICHUN PabOTHI.

B3aumHbIe npeBpalieHnss KHHETUYECKOW U NTOTEHIIMAJIbHOU SHEPTUI
IIPY JICUCTBUM HA TEJIO CUJIbI TSYKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHHe SHEePTUH MPU CBOOOTHOM TaICHHH.

Yuenuueckui IKCnepumenm, aabopamopHvie  padombol,
NPAKmMuKym.

N3mepenune umirynbca Tesna no TOpMO3HOMY ITYTH.

N3mepenne cuibl TITH, CKOPOCTH MOJCIH DJICKTPOMOOWIS H
MOIIHOCTH CHUJIbI TATH.

CpaBHEHHE U3MEHEHUSI UMITYJIbCA TEJa C UMITYJIbCOM CHJIBI.

UccnenoBanue COXpaHEHUS HMITYJIbCa npu yIpyrom
B3aMMOJECHUCTBUH.

N3mepeHne KHHETUYECKOM YHEPTUM TEJIA 110 TOPMO3HOMY ITYTH.

CpaBHEHHE U3MEHEHHUSI TMOTECHIHAIbHOM SHEPrUu MPYKUHBI C
paboTOM CHIIBI TPEHHSI.



Onpenenenve pabOThl CUJIBI TPEHUS TPU JABWOKEHUM Tejla IOo
HAKJIOHHOM TIJIOCKOCTH.

Paznen 3. ModsekyasipHasi Gu3nKa ¥ TEPMOJAMHAMUKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYECKOU MeopUl.

OCHOBHBIE ~ TIOJIOKEHHSI ~ MOJIEKYJSIPHO-KMHETUYECKOW  TEOPUH
(MKT), ux onsiTHOE 000ocHOBanue. Auddy3us. BpoyHoBckoe nBMXEHUE.
XapakTep ABWKEHHS M B3aMMOJCHCTBUSL 4acTUI] BemecTtBa. Monenu
CTPOCHHUS Ta30B, KUAKOCTEH W TBEPIBIX TeN U OOBSICHEHUE CBOWCTB
BEILIECTBA HAa OCHOBE ATHUX MoJenerd. Macca W pa3Mepbl MOJEKYT
(atomoB). KonnuectBo Bemectsa. [locTostHHas ABorajipo.

TeroBoe paBHOBecue. TemrepaTypa U CIOCOObI €€ H3MEpPEHHUs.
[IIkana temmneparyp Llenbcus.

Mogenbs MaeanbHOro ra3a B MOJIEKYJISIPHO-KUHETUUYECKON TEOpPHH:
YacTULBl Ta3a JBWXKYTCS XaOTUYECKHM U HE B3aWMOJICUCTBYIOT APYT C
IPYTOM.

I'azoBbIE 3aKOHBI. YpaBHeHue MenneneeBa—KiamneiipoHa.
AGcomoTHas TeMmriepatypa (mkana temrepatyp KenbBuHa). 3akoH
JansToHa. M3omponeccsl B UACAIBHOM Tra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. [ 'paduueckoe TmpeAcCTaBICHHE M3OMPOIECCOB: HU30TEpPMa,
u30Xxopa, n300apa.

CBsi3pb MEXIy [OaBICHUEM U CpPEOHEH KUHETUYECKOW >SHeprueu
NOCTYNAaTEIbHOTO TEIUIOBOIO JIBMKEHUS MOJIEKYJl HJICAIBHOTO Ta3a
(OCHOBHOE ypaBHEHHE MOJICKYJSIPHO-KHUHETUYECKON TEOPUU UJICATHHOTO
rasa).

CBsi3b a0CONIOTHOM TeMIepaTypbl TEPMOJAMHAMHUYECKON CHUCTEMBI
CO CpeaHel KHUHETUYECKOM HHEPrue MOCTYyHaTeIbHOTO TEIMIOBOTO
JBIKEHUS €€ YaCTHlL.

TexHuueckue yCTPOMCTBA U TEXHOJOTMYECKUE  IPOLIECCHI:
TEPMOMETp, OapoMeTp, MOTydeHHE HAHOMATEPUAJIOB.

Hemoncmpauuu.

Mogenu ABUKEHHUS YaCTUI] BEILIECTBA.

Mopens OpOyHOBCKOTO ABHIKCHHS.

Buneoponuk ¢ 3anuchio peaibHOT0 OPOYHOBCKOTO JIBUYKEHUS.

Hubdy3ust KUIKOCTEH.

Mogens onbita llTepHa.

[IputsxeHne MOIEKYIIL.

Mogenu KpucTaluIM4eCKUX PEETOK.

Hab6nronenue u riccieqoBaHue U30MPOIIECCOB.

Yuenuueckuii JKCnepumenm, aabopamopnvie  pabdomol,
NPAKmMuKym.

Hccnenoanne mpoliecca yCTAaHOBJIEHUS TEIJIOBOIO PaBHOBECHUS
MIPH TETUIO0OOMEHE MEXKy TOpsued U XOJI0IHOM BOJIOMH.

N3yuenune M30TEPMUYECKOTO rpouecca (pexoMeHI0BaHO
HCIIOJIb30BaHNEe TU(PPOBOM J1a00PATOPHH).

N3ydyeHne n30X0pHOTO Mmpolecca.

N3yuenune nzobapHOTO Mporecca.

[TpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mauiunul.

Tepmonunamuueckass (TZ) cucrema. 3agaHue BHEIIHUX YCIOBUM
JUIi  TEPMOJMHAMUYECKOW CUCTeMbl. BHellHME W  BHYTpPEHHUE
napameTpbl. [lapaMerpbl TEpMOJWHAMUYECKOW CHCTEMBI KaK CpPEIIHHE



3HAYEHMS BEJIMYMH, OMMCHIBAIONINX €€ COCTOSIHUE HA MUKPOCKOITMYECKOM
YPOBHE.

HyneBoe Hauano tepmoauHamMuki. CaMmonpon3BOJIbHAS PEIaKCalus
TEPMOJIMHAMHYECKON CUCTEMBI K TETUIOBOMY PaBHOBECHIO.

Mojenb uaeanbHOro ra3a B TepMOJIMHAMUKE — CUCTEMA YPABHECHUM:
ypaBHeHUEe MenaeneeBa—KianelipoHa M BbIpaK€HUE JJisl BHYTPEHHEH
SHEpPruu. Y CJIOBUS MPUMEHUMOCTH ITOM MOJEIN: HU3KAsl KOHIICHTPALMs
YacTHIl, BEICOKME TeMIepaTypbl. BelpaxkeHue i1 BHYTPEHHEW SHEPTUU
OJJHOATOMHOT'0 HJEAJIbHOTO Ta3a.

KBazucratnueckue u HECTaTUYECKUE MPOIIECCHI.

DneMmeHTapHas pabota B TepMOoAMHAMUKE. Berauciaenue paboThl Mo
rpaduKy npoiiecca Ha pV-auarpaMmme.

Tennonepenaya kKak cnoco® H3MEHEHHSI BHYTPEHHEH OJHEPTUH
TePMOJMHAMHYECKON CHUCTeMBI 0e3 coBepieHus padboTbl. KoHBekIus,
TEIIONPOBOIHOCTb, U3TyUEHHUE.

KonuyectBo TemnoThl. TenmnoEéMKoCTh Tena. Y aenbHas U MOJIsipHAs
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHE Maiiepa. YaenpHas TeEIoTa
cropaHus ToluMBa. Pacdér kojguWuecTBa TEIUIOTHI MPU TEIUIoNepeaaye.
[Tonstue 00 aguabaTHOM IpoIlEcce.

IlepBbIii  3aKOH  TEpPMOJMHAMUKHA. BHYTpEeHHSIA  DHEPrusl.
KomuuectBo TemmoTel M paboTa Kak Mepbl M3MEHEHHS BHYTPEHHEU
SHEPTUU TEPMOJUHAMUYECKON CUCTEMBI.

BTopoil 3akoH TEepMOAMHAMMKH JJIi PABHOBECHBIX IIPOIIECCOB:
4yepe3 3aJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKON CHUCTEMBI
IPOXOIUT €AMHCTBEHHAs anrabdara. AGCOIIOTHAS TeMIIepaTypa.

BTopoil 3akOH TEpMOJMHAMHUKHU [JI1 HEPABHOBECHBIX ITPOIECCOB:
HEBO3MOXKHO TepefaTh TEIUIOTY OT 0Oojiee XOJOIHOTO Teina K Oosee
Harperomy 0e3 komreHncanuu (Knaysuyc). HeobpaTuMocTh mpUpOIHBIX
IIPOLIECCOB.

[TpuHnmb! nevctBus TeruioBbix MamuH. KIT/.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

OKOJIOTMYECKUE AaCIeKThl MCIIOJb30BAHUSI TEIJIOBBIX JIBUTATEIICH.
TennoBoe 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuuecknue yCTpOMCTBA U TEXHOJOTHMYECKUE  IPOLIECCHI:
XOJIOMUIBHUK, KOHIUIIMOHED, TU3CIbHBIA U KapOIOpaTOPHBIM JBUTATEIIH,
napoBass TypOWHA, TOJy4YCHHE CBEPXHHU3KHUX TEMIEpaTyp, YTHIU3AIUs
«TEIJIOBBIX» OTXOJIOB C UCMHOJIb30BAaHWEM TEIIJIOBOTO HAcOCa, yTUIU3AIUs
OMOOPraHUYeCKOro  TOIUIMBA IS BBIPAOOTKH  «TEIUIOBOW» |
AIEKTPOIHEPTHH.

Hemoncmpauuu.

M3meHneHune TeMriepaTypsl py a1nadaTHIeCKOM PACIIUPEHUH.

Bo3nymnoe orauso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.

Crioco0Obl U3MEHEHHSI BHYTPEHHEH SHEPTUH.

HccnenoBanue aguadaTHOTO IIpoIiecca.

KoMnberoTepHbIE MOJIENIN TEMIOBBIX JBUTATEIICH.

Yuenuueckuii JKCnepumenm, aabopamopHvle  pabomol,
NPAKMUKYM.

N3mepenne yaenpHON TEIII0EMKOCTH.

Uccnenosanue npoiiecca OCTbIBaHUS BEIIECTBA.

HccnenoBanne aguadaTHOTO IIpoIiecca.



N3yuenune B3aUMOCBSI3U SHEPIruun MEKMOJIEKYJISIPHOTO
B3aUMOJCHCTBUS U TEMIIEPATYPBI KUTICHUS )KUIKOCTEH.

Tema 3. Acpecamnvie cocmoanun eeuwyecmea. Pazoevie nepexoowl.

[TapooGpa3zoBanue u KoHAeHcauus. VcnapeHue W KHUIICHUE.
VY nenbHas TemioTa napoodpa3oBaHUs.

HacellieHHbIE 1 HEHACHIIIECHHBIE Napbl. KauecTBeHHas 3aBUCHUMOCTD
IUJIOTHOCTH W JABJICHHWS HACBIIIEHHOTO Tlapa OT TEMIIEpaTypbl, HX
HE3aBUCUMOCTh OT 00BbEMA HACBHINIEHHOTO TMapa. 3aBUCUMOCTD
TEMIIEPATYPbI KATICHUS OT IABJIECHUS B )KUIKOCTH.

BnaxxnocTs Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTD.

TBépnoe teno. Kpucramiunueckue u amopdubie Tesna. AHU30TPOIUs
CBOMCTB KpHUCTaLIOB. [InaBnenne n kpucrammzamnus. Y IejibHas TeIioTa
wiaieHus. Cyonumanus.

Hedbopmarnmu TBEpAOro Ttena. Pactskenue u cxarue. Casur.
Monyns FOnra. Ilpenen ynpyrux negopmariui.

TeruioBoe pacmupeHue >KUAKOCTEH M TBEPABIX Tell, OOBEMHOE U
JUHEHHOE pacHIMpeHre. AHTapPMOHU3M TEIUIOBBIX KOJIEOAHMM YacTHIL
BEIIECTBA KaK MPHUYMHA TEIIOBOTO pACHIUPEeHHs Ted (Ha KaueCTBEHHOM
YPOBHE).

[IpeoOpazoBanue sHeprun B ha3oBbIX MEPEX0JIax.

VYpaBHeHue TerioBoro danaHca.

[ToBepxHoctHoe HaTskeHue. KoadduimeHT mnoBepXHOCTHOTO
HaTsokeHus. KamwsipHele sBieHus. /[laBlieHWME MO UCKPHUBIEHHON
IIOBEPXHOCTHIO KUAKOCTH. Popmyiia Jlamnaca.

TexHuueckne yCTpOWCTBA U TEXHOJOTMYECKHE IMPOLIECCHL: KUIKUE
KPUCTaJUIbl, COBPEMEHHBIE MATEPHUATIBI.

Jemoncmpayuu.

TeruioBoe pacmupeHue.

CBoiiCTBA HACBHIILIEHHBIX TAPOB.

Kunenue. Kurnenue rmpu noHM>XKEHHOM JTaBJICHUU.

N3mepenune cuibl MOBEPXHOCTHOTO HATSXKEHUS.

OnBITHI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.

Kanumnsipasie siBeHus.

Mojenn HEHbIOTOHOBCKOM KUIKOCTH.

CriocoObl u3MepeHus BIaKHOCTH.

UccnenoBanne HarpeBaHuWsT U IUIABJICHUA KPUCTAJUIMYECKOTO
BEILIECTBA.

Bunbr nedopmarimii.

Hab6nronenue manbix nedopmarui.

Yuenuueckui IKCnepumenm, nabopamopHnvlie  padomeoi,
nPaAKmuKym.

N3ydenne 3aKkOHOMEPHOCTEN UCITAPEHNUS JKUIKOCTEN.

N3mepenue yaenpHOM TENIOTHI IUIABICHUS JbJA.

W3ydeHune CBOMCTB HACBILIEHHBIX 1apOB.

N3mepenue aOCONIOTHOM BIAXXHOCTH BO3JlyXa M OILIEHKa MAacChl
[1apOB B IIOMEIICHUH.

N3mepenne koddduimeHTa moBepXHOCTHOTO HATSHKCHUS.

N3mepenne monyns FOnra.

UccnenoBanue 3aBUCUMOCTH JepopManiid pe3MHOBOTO o0Opasiia oT
IIPUIIOKEHHON K HEMY CHJIBI.



Pa3znen 4. JiaekTpoauHaMHKa.

Tema 1. dnexkmpuueckoe none.

DJeKTpu3alus Tel U €€ MPOSBICHUS. JIEKTpUUECKui 3apsa. J[Ba
BUJIa  DJIEKTPUYECKUX  3apsAaoB. [IpOBOAHUKH, [UPJIEKTPUKUA U
NOJIYIIPOBOAHUKHU.  DJIEMEHTAPHBIM  AJIEKTPUYECKUN  3apsid. 3aKOoH
COXpPaHEHMS AIEKTPUUYECKOTO 3apsiia.

B3aunmoneiictBue 3apsiaoB. Toueunsle 3apsanbl. 3akoH Kynona.

DnekTpuueckoe nose. Ero neiictere Ha 3JIEKTPUUECKHAE 3aPSAIbI.

Hanpsok€anocTs anektpuyeckoro mosis. [IpoGubiit 3apsia. Jluaum
HaIpPsHKEHHOCTH  DJIEKTPUYECKOTO Mojisi. OIHOPOAHOE SIIEKTPUYECKOE
noJie.

[ToTeHIMaNbHOCTh ~ BJIEKTPOCTATUYECKOTO  Modss.  Pa3HOCTH
NOTEHUMAJIOB U HamnpspkeHue. [loTeHuunanbHash »SHEprus 3apsjaa B
ANEKTPOCTATUYECKOM moJie. [loTeHnHan »IeKTPOCTaTUYECKOTO TOJIA.
CBsi3p  HanpsKEHHOCTH TMOJST W Pa3HOCTH  NMOTEHUUANIOB IS
AIEKTPOCTATUYECKOTO MOJIst (KaK OJTHOPOIHOTO, TaK U HEOJTHOPOHOTO).

[IpuHIMD CynepnO3UIIMU AIIEKTPUUECKUX TTOJIEH.

[Tone Touewynoro 3apsina. [lone paBHOMEpPHO 3aps>KeHHON cdepsl.
[Tone paBHOMEpPHO 3apsKEHHOTO 1Mo 00bEMY mmapa. I[lone paBHOMeEpHO
3apsHKEHHON 0€CKOHEYHOM TMIocKoCTH. KapTuHBI TMHUI HANPSKEHHOCTH
ATHUX MOJIEH U YKBUITOTCHIIMAJIbHBIX IOBEPXHOCTEN.

[IpOBOIHUKM B 3JIEKTPOCTATUYECKOM II0JIE. Y CIIOBHE PAaBHOBECUS
3apsa0B.

JIMDIIEKTPUKU B BJIEKTPOCTATUUECKOM Toje. Jludnekrpudeckas
IIPOHULIAEMOCTH BEILECTBA.

Konnencatop. DneKTpOEMKOCTh KOHJIEHCATOPA. DJNEKTPOEMKOCTD
IIJIOCKOT'O KOHJIEHCATOpa.

[TapamtenbHOE coenuHeHHe KoOHAeHcaTOpoB. IlocnenoBarenbHOE
COEIMHEHUE KOHJAEHCATOPOB.

DHeprus 3apsSKEHHOT0 KOHAEHCATopa.

JIBKeHHE 3apsoKEHHOW YacTULBI B OJHOPOAHOM BJIEKTPUYECKOM
oJIe.

TexHuueckue yCTpOMCTBA U TEXHOJOTHMYECKUE  IPOLIECCHI:
3JIEKTPOCKOIL, JIEKTPOMETP, IEKTPOCTATUYECKAsl 3aIIUTa, 3a3€MIICHUE
AIIEKTPONPUOOPOB, KOHACHCATOPHI, TeHepaTtop Bau ae I'paada.

Hemoncmpauuu.

Y CTpOUCTBO Y MPUHLMII IEUCTBUS 3JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE€ IBYX 3apsiKEHHBIX IUIACTHH.

Mogaensb anekTpoctatuueckoro reaeparopa (Baun ae I'paada).

[IpOBOHUKM B 3IIEKTPUYECKOM IIOJIE.

DJIeKTpOCTaTUYECKasl 3alUTa.

YCTpOUCTBO U IEUCTBHE KOHAECHCATOPA MOCTOSIHHOM U MIEPEMEHHOMN
€MKOCTH.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOTO  KOHJIEHcaTopa OT
IUIOIAAM IUIACTUH, PACCTOSIHUA MEXIAY HUMH U JUBJIEKTPUYECKON
MIPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MOJIs 3apsHKEHHOTO KOHJIEHCaTopa.

3apsiika U pa3psjika KOHJIEHCAaTopa Yepe3 PE3UCTOP.

Yuenuueckui IKCnepumenm, JnaoopamopHnvlie  padomeoi,
NPaAKmMuKym.



OueHka cujl B3auMOJEHCTBUS 3apSKEHHBIX TEJl.

HabGnronenue npeBpaliieHusi SHEPTruu 3apsHKeHHOT0 KOHEHCaTopa B
SHEPIUI0 U3TYyYEHHS CBETOAUOAA.

N3ydenune npoTekaHus TOKa B LIENH, COJEpKaIIE KOHIEHCATOP.

Pacnipenenenrie  pa3HOCTH MOTEHIMATIOB  (HANpSDKEHUs) TIPH
NOCJIEN0BATENBHOM COEIMHEHNN KOHIEHCATOPOB.

Hccnenosanue pa3psaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanunwlit 31eKmpuyecKuil mox.

Cuna Toka. [ToCTOSIHHBIN TOK.

VYcnoBus CymieCTBOBaHUSL ITOCTOSIHHOTO AJIEKTPUYECKOTO  TOKa.
Ucrounnku Toka. Hanpsokenne U u DJ1C &.

3akoH OMa [ yyacTKa LeMHu.

DJIEKTPUYECKOE COIMPOTUBIICHHE. 3aBUCHUMOCTH CONPOTUBIICHHUS
OJHOPOAHOTO MPOBOAHUKA OT €ro JJIMHBI W IUIOWAAU IONEPEYHOTO
ceyeHusd. Y IeIbHOE CONTPOTUBJICHUE BEIIECTBA.

[TocnenoBarenbHOE, TMapauieibHOE, CMEHMIAHHOE COEIUHEHHE
IPOBOAHUKOB. Pacu€r pa3BeTBIEHHBIX 3eKTpuueckux nenei. IIpaBuia
Kupxroda.

PaboTa snexkrpuyeckoro Toka. 3akoH [xoyns—JIenia.

MOUIHOCT  DJIEKTPUYECKOrO0  TOKAa. TemuoBags  MOUIIHOCT,
BBIJEIISIEMasl HA PE3UCTOPE.

OJIC 1 BHyYTpEHHEE CONPOTUBIICHHWE MCTOYHMKA TOKa. 3akoH Oma
JUTSL TIOJTHOM (3aMKHYTOM) DJIEKTPUYECKON 1enu. MOIIHOCTh MCTOYHHKA
Toka. KopoTkoe 3aMbIKaHueE.

KonpencaTop B ienu NOCTOSTHHOTO TOKA.

TexHuyeckne yCTpoWCTBA UM TEXHOJIOTMYECKHE  IPOLIECCHI:
aMIIEpMETP, BOJBTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

N3MepeHne cuiibl TOKa U HAMPSHKEHUSL.

HccnenoBanne 3aBUCUMOCTH CHUJIBI TOKa OT HANPSKEHUS IS
pEe3UCTOpA, JTaMITbl HAKAJIMBAHUS U CBETOANO/A.

3aBUCHUMOCTh CONPOTHUBJIEHUS LWIMHAPUYECKUX MPOBOJAHUKOB OT
JUTMHBI, TUIONIaAN OTIEPEYHOT0 CEYEHUS U MaTeprala.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKa OT CONPOTHUBJICHUS MpPH
MOCTOSTHHOM HaIpsKEHHH.

[Tpsamoe uzmepenne DJ[C. KopoTkoe 3aMblkaHu€ ralbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHUS.

Crioco6bl coenuHeHnst ICTOYHUKOB Toka, DJ[C Oartapeii.

HccnenoBanne  pa3HOCTH  IMOTEHUHUATIOB  MEXKAY  IOJKOCAMHU
MCTOYHUKA TOKA OT CHJIbI TOKA B LIETH.

Yuenuueckuii JKCnepumenm, aabopamopHvle  pabomol,
NPAKMUKYM.

Uccnenoanne CMEIaHHOTO COEIMHEHUST PE3UCTOPOB.

N3mepenue yaenpsHOoro COnpoTUBIIEHUS MPOBOJHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HANPSKEHUS JJIs1 JIAMITBI
HaKaJIMBaHMUS.

VYBenuueHue npezesa u3MepeHus: amnepMerpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTUBJIEHUSI HCTOYHHUKA TOKA.

UccnenoBanue 3aBucumoctu DJIC rajabBaHUYECKOTO 3JIEMEHTa OT
BPEMEHU IIPU KOPOTKOM 3aMbIKAHUH.



HccnenoBanne  pazHOCTH  IMOTEHUHUATIOB  MEXKAY  IOJKOCAMHU
MCTOYHUKA TOKA OT CHJIBI TOKA B LICTIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIHOCTA MCTOYHUKA TOKA
OT CHJIBI TOKA.

Tema 3. Toxu 6 pa3iuuHbIX cpeoax.

DJIEeKTpUYECKasi MPOBOJUMOCTb PA3JIMYHbIX BEIIECTB. DJIECKTPOHHAS
IPOBOJAMMOCTh TBEPABIX METAJIOB. 3aBUCHMOCTh CONPOTHUBIICHUS
METAJJIOB OT TemnepaTypbl. CBEpXIpOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOKCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynmpoBonuuku. CoOCTBEHHAass U TpPUMECHAsT MPOBOIUMOCTD
noJynpoBogHUKOB. (CBolcTBa p-N-nepexona. IlomynpoBoaHMKOBBIE
IPUOOPHI.

OJIEKTPUYECKUM TOK B JJEKTPOIUTAX. DJIEKTPOJIUTHYECKAS
aUccouranus. JNeKTpoaun3. 3akoHbl Dapazaes 1Jisl JIEKTPOJIN3a.

OneKkTpudyeckuii  ToK B razax.  (CaMOCTOSTENbHBIN U
HECAMOCTOATENIbHBIA pa3psia. Pa3znuuyHbple TUIBI CAMOCTOSTENBHOTO
paspsana. Mosuus. [1nazma.

TexHuyeckue  yCTpoWCTBA W IMPAKTUYECKOE  MPHUMEHEHUE:
razopaspsiHble JIAMIIHI, AIEKTPOHHO-Ty4YEeBast TpyOKa,
MOJIYIPOBOJHUKOBBIE ~ TPHUOOPHI:  JUOJ,  TpaH3ucTop, (HOTOAUO,
CBETO/IMO/I, TrajbBaHUWKa, papUHUPOBAHHE MEIH, BBIILJIABKA ATIOMHUHUS,
AIEKTPOHHAsI MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPBL.

[TIpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHbI 35ekTposin3a Papazes.

NckpoBoil pa3psa 1 IpOBOAUMOCTb BO3IyXa.

CpaBHeHHE MPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OaHOCTOPOHHSISE TPOBOAUMOCTD AUO/A.

Yuenuueckui IKCnepumenm, nadopamopHvie  padomeot,
NPAKMUKYM.

Habmronenue amexTpoiusa.

N3mepenue 3apsaa 0JHOBAJIEHTHOTO MOHA.

HccnenoBanne 3aBUCUMOCTH COMPOTHUBIICHHS] TEPMOPE3UCTOpPA OT
TEMIIEPATYPHI.

CHsTHE BOJBT-aMIIEPHOW XapaKTEPUCTUKU JUOAA.

Du3HYeCKUuil MPAKTUKYM.

Croco0Obl  m3MepeHus: (pU3MUECKHX BEJIMYUH C HCIOJIb30BAaHUEM
AQHAJIOTOBBIX U HU(PPOBBIX U3MEPHUTEIBHBIX MTPUOOPOB M KOMIBIOTEPHBIX
JTATYMKOBBIX CHUCTEM. AOCOJIOTHBIE M OTHOCHUTEIBHBIC IMOTPEUTHOCTH
nu3MepeHuii pusndeckrx BearndrH. OLeHKa TPaHul] TOTPEITHOCTEH.

[IpoBeneHre KOCBEHHBIX U3MEPEHUM, UCCIIEIOBAHNN 3aBUCUMOCTEN
¢u3HUecKMX BETWYHH, MPOBEpPKa MPEMIOKEHHBIX TUIOTE3 (BBIOOp U3
paboT, OMHCAaHHBIX B TEMATHYECKUX pazaenax «YUYeHUYeCKUun
AKCIIEPUMEHT, 1a00paTOpPHBIE PAOOTHI, MPAKTHKYM).

MesknpeaMeTHbIE CBS3H.

Nzyuenne kypca ¢usuku yriayonénHoro ypoBHsa B 10 kiacce
OCYILIECTBIISIETCA C YUYETOM COJIEPIKATEIBbHBIX MEKIPEIMETHBIX CBSI3€Hl C
KypcaMu MaTeMaTUKH, ONOJIOTHH, XUMUH, T€OTpapuu U TEXHOJIOTHH.

Mesicnpeomemnoie NOHAMUA, CEA3AHHBIE C UZYUEHUEM MEMO0008
HAYYHO20 NO3HAHUA: SIBICHUWE, HAy4dHbIN (akT, TUmoresa, ¢puznueckas



BEJIMYMHA, 3aKOH, TEOpHUs, HAOIIOJEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHE,
MOJIeNIb, U3MEPEHHE, TOTPEIIHOCTH H3MEpPEHUH, HU3MEepUTEIbHBIC
puOopkI, UppoBas 1adopaTopus.

Mamemamuka: peEUICHUE CUCTEMbl ypaBHEeHUW. JIuHeWHas
dbyHkus, Tmapabosia, rurnepoosia, wux TpadUKd U CBOMWCTBA.
Tpuronomerpuyeckue QyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC,
OCHOBHOE€ TPUTOHOMETPHUECKOE TOXKAECTBO. BEKTOPHI U MX MPOEKIIMU HA
OCH KOOPJMHAT, CJI0’KEHUE BEKTOPOB.

buonozcua: mexannieckoe JIBI>KEHHUE B KUBOU Mpupoje, nuddysus,
OCMOC, TEIJIOOOMEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arpsi3HEHHE
OKpYXalollled Cpelbl, YTUIU3alus OHOOPraHMYECKOro TOIUIMBA IS
BBIPAOOTKU «TEIJIOBOI» U DJIEKTPOIHEPTHH, TOBEPXHOCTHOE HATSHKEHHE
U KanWUIApHBIE SIBJICHUS B MPUPOJIE, JICKTPUUECKUE SBICHUS B SKHBOM

pupoze.

Xumuna: JUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHUE aTOMOB H
MOJIEKYJ,  MOJb  BEIIECTBA,  MOJSIpHas  Macca,  MOJIy4eHUe
HAaHOMAaTEpPHUAJIOB, TEIJIOBBIE CBOMCTBA TBEPABIX TEJ, )KUAKOCTEN U Ta30B,
KUJKUC KpPHUCTaJLIBI, ANEKTPUUYECKUE CBOMCTBaA METaJUJIOB,
ANEKTPOIUTUYECKAS JTUCCOLHALINS, raJibBaHUKa, AJIEKTPOHHAS
MUKPOCKOTIUSI.

T'eozpagpua: BnaxxHOCTH BO3yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozusa: mnpeoOpa3zoBaHUE JBIKCHHUM C HCIOJb30BaHUEM
MEXaHU3MOB, YUET CyXOro M YKUJKOTO TPEHHS B TEXHHKE, CTATUYECKUE
KOHCTPYKIIMHU (KPOHIITEHH, peiéryaTbie KOHCTPYKIIMHU), UCTIOIB30BaHUE
3aKOHOB COXPAHEHUS MEXaHUKU B TEXHUKE (TUPOCKOM, BOJOMET U
JpYTHE), ABUTATENIb BHYTPEHHETO CTOpaHus, apoBasi TypOuHa, OBITOBOM
XOJIONUIbHUK, KOHJIUIIMOHEP, TEXHOJOTHH IOJIYYEHHS] COBPEMEHHBIX
MaTrepuagoB, B TOM YHUCJIE HAHOMATepualoB, U HAHOTEXHOJIOTHUH,
ANEKTpOCTaTUYECKas 3aIIuTa, 3a3eMJICHUE AIIEKTPONPUOOPOB,
ra3opa3psAHbIC JTaMIIbl, TOJIYITPOBOIHUKOBBIE TPHUOOPHI, TaIbBAHHKA.

11 KITACC

Paznen 4. JaekTpoauHAMMKA.

Tema 4. Maznummnoe noae.

BzanmopaencTBre MOCTOSHHBIX MarHUTOB U MTPOBOJHUKOB C TOKOM.
MarnutHoe mnosie. BekTtop MarHuTHOM — MHAYKOUH. [IpuHUIMAD
CYIIEPIO3UIIMN MarHUTHBIX MOJIEH. JINHUM MAarHUTHOW MHIYKIIUU.

MarHutHoe IMojie¢ TPOBOJHUKA C TOKOM (TIPSIMOTO IPOBOIHHUKA,
KAaTYLIKU U KPyroBoro BuTka). OmeIT Opcreaa.

Cuna Amnepa, e€ HanpaBJIEHUE U MOJYJIb.

Cuna JlopeHua, e€ HampaBlIeHHE U MOJYJIb. JIBUYKEHHUE 3apsSyKEHHOU
YaCTHUIIBI B OJHOPOIHOM MarHUTHOM Iojie. PaGoTa cunbl Jloperma.

MarautHoe mone B BemecrBe. {PeppomMarHeTHkH, Iapa- U
TMaMarHeTUKU.

TexHuueckne yCTPOMCTBA H  TEXHOJOTHMYECKUE  IPOLIECCHI:
NPUMEHEHUE TIOCTOSIHHBIX MAarHUTOB, JJIEKTPOMArHWTOB, TECTEP-
MYJIBTUMETP, DJEKTPOABUTATENb SIKOOM, YCKOPHUTENIHU DIIEMEHTAPHBIX
YaCTHIIL.

Hemoncmpavuu.



KapTtuHa nuHMM WMHAYKOUM MArHUTHOTO TIOJSL TMOJIOCOBOTO H
MIOJIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTtuHa nuHUNA MarHUTHOW HMHAYKIHUM TOJISL JJIMHHOTO MPSIMOIO
MPOBOJIHUKA U 3aMKHYTOT'O KOJIBLIEBOT'O ITPOBOJHUKA, KATYIIIKH C TOKOM.

B3auMojeiicTBre ABYX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

Habmronenue aBrKeHUsI myyka 3JICKTPOHOB B MAarHUTHOM ITOJI€.

[Tpunuun JIEUCTBUS 3JIEKTPOU3MEPUTEIBHOTO npudopa
MarHUTORJIEKTPUUECKOU CUCTEMBI.

Yuenuueckuii IKCnepumenm, aadbopamopHele  padomol,
NPAKMUKYM.

HccnegoBanre MarHUTHOTO TMOJII HOCTOSTHHBIX MAarHUTOB.

UccnenoBanue cBOMCTB (heppOMarHeTUKOB.

HccnenoBanue nelcTBYS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuibl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CHJIbI TOKA.

OnpeneneHne MarHUTHOM HMHIYKIIMM HAa OCHOBE HM3MEPEHUS CHIIBI
Awmrepa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SBieHUE  PIEKTpOMarHuTHOM  MHAYKUMH. [loTok  BekTopa
MarHuTHOM wuHAYKUMK. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMArHUTHOU
unaykiuu @apanes. Buxpepoe anektpuueckoe nojie. Toku Pyko.

OJIC uHAYKIUM B MPOBOJHHUKE, JBHXKYIIEMCS B OJHOPOJIHOM
MarHMTHOM IIOJI€.

[Ipasuo Jlenua.

NuayktuBHOCTh. Karylika WHAYKTUBHOCTH B ILIE€NH IMOCTOSTHHOTO
ToKa. fIBjneHue caMouHaAyKiuu. IJJC caMOMHIYKIIUH.

DOHeprusi MAarHUTHOTO TOJISI KaTYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuuyeckue yCTpOMCTBA U TEXHOJIOTHMYECKUE  IPOLIECCHI:
WHJYKIIMOHHAsl T€Yb, COJICHOWJ, 3allluTa OT OJJEKTpHU3allud Tl MpHU
JBUKEHUM B MAarHUTHOM T0JI€ 3€MJIH.

Hemoncmpavuu.

Habmronenue ssBIeHUsI 3JIGKTPOMArHUTHON MHIYKITUH.

Uccnenosanne 3aBucumoctd DJIC HMHOYKIUMU OT CKOPOCTH
W3MEHEHHUS MAarHUTHOTO MOTOKA.

[Ipasuo Jlenua.

[Tanenre MarauTa B aTlOMUHUEBOM (MEIHON) TpyOe.

SIBneHne caMOMHAYKIIUH.

Uccnenosanne 3aBucumoctd IJ[C camMOMHAYKIMU OT CKOPOCTH
M3MEHEHUS CUJIbI TOKA B ICTIH.

Yuenuueckuii IKCnepumeHnm, aabopamopHele  padomul,
HPAKMUKYM.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON MHIYKIIUH.

Onpenenenre MHAYKIIMU BUXPEBOIO MArHUTHOTO TOJISL.

UccnenoBanue siBICHUS] CAMOUMHIYKIIAH.

COopka MoJIeli IEKTPOMArHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cuctrema. CBOOO HBIEC KOJICOAHHMS.



I'apmonundeckue kosiebanus. KuHemaTudyeckoe W JAUHAMUYECKOE
OTIMCaHue. DHepreTuyeckoe OTHCaHue (3axkoH COXpaHCHUS
MEXaHUYeCKoW  fHepruu). BpIBojg  AMHAMHUYECKOTO  OINHCAHMS
rapMOHUYECKUX KOJeOaHUN U3 UX SHEPreTUYECKOro U KHHEMaTHUUECKOTO
OTIMCaHUS.

Amvmumntyna u (daza kosiebanuii. CBs3b aMIUTMTYJIBI KOJICOAHMIA
HCXOJHOW BEJIMYMHBI C aMIUIUTyJAaMH KoJieOaHHM €€ CKOpOCTH U
YCKOPEHUS.

ITeppuon wu wyacrora koneOanuid. I[leproa ManbIX CBOOOIHBIX
KoJieOaHU MaTeMaTHUYeckoro MasiTHuka. [lepron cBoOOIHBIX KOeOaHu
PY>KMHHOTO MasTHUKA.

[Tonarue o 3aTyxammmx kojieOaHusX. BeIHYKIeHHBIE KoJieOaHuUs.
Pe3onanc. Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha  BHJ
PE30HAHCHOM KPHUBOU. ABTOKOJICOAHUSI.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHE  MPOIECCHI:
METPOHOM, Yachl, Kauelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuch K0J1e0aTeIbHOTO IBHKCHHUS.

Habmronenne He3aBUCUMOCTH TIEpHOJIa MaJIbIX KOJIeOaHUM Tpy3a Ha
HUTH OT aMILTATYIbI.

HccnenoBanue 3aTyxaromux KoJeOaHWM W 3aBUCHUMOCTH Mepuoja
CBOOOJIHBIX KOJICOAHHM OT COMPOTUBIICHUS.

UccnenoBanue kosnebaHu Ipy3a Ha MAaCCUBHOM MPY>KUHE C 1IEIIBIO
dbopMupoBaHUs TIPEACTABICHUH 00 HICaTbHOM MOJEIH IPY>KUHHOTO
MasTHUKA.

3aK0H COXpaHEHUS YHEPTHH IPH KOJICOAHUAX TPy3a Ha MPYKUHE.

HccnenoBanue BEIHYXICHHBIX KOJICOAHHI.

Habmonenue pezonanca.

Yuenuueckuit  3xcnepumenm,  nadopamopuvie  padomel,
NPAKmMUKym.

N3mepenne mepuoma CBOOOJHBIX KOJICOAHWN  HHUTSHOTO H
IPY>KMHHOTO MassTHUKOB.

N3ydeHune 3aK0HOB JBUKEHHUS TeJla B X0J1€ KoJIcOaHHI Ha YIIPyTroM
noJBeCe.

N3ydenune nBMKEHUS] HUTSHOT'O MasTHHKA.

[IpeoOpazoBanue YHEPTUM B IPY)KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTATYIbI 3aTyXaONIUX KOJICOaHUT.

NccnenoBanue BRIHYKICHHBIX KOJICOAHMIA.

Tema 2. dnekmpomazHumHnule Konedanus.

KoneGarenbupii  koHTYp.  CBOOOJHBIE  AJIEKTPOMATrHUTHBIC
KoJieOaHus B WIeallbHOM KoJjiebaTeabHOM KOHType. Popmyna TomcoHa.
CBsi3p aMIUTUTY/IBI 3aps/ia KOHACHCATOpa C aMIUIMTYJI0M CHUJIbI TOKa B
KoJIeOaTeIbHOM KOHTYpE.

3aK0H COXpAaHEHUS PHEPTUH B UACAUTHHOM KOJEOATeIbHOM KOHTYPE.

3aryxatonue JJIEKTpOMarHUTHBbIC KojeOaHus. BwIHYyX)IeHHBIC
3JICKTPOMAarHUTHBIE KOJIeOaHus.

ITepemenHbI TOK. MOITHOCTh NEPEMEHHOIO TOKA. AMIUIUTYHOE U
JICUCTBYIOIIEE 3HAUYCHWE CUJIBI TOKA M HANPSDKCHHUS TPH Pa3InYHOU
¢dbopmMe 3aBUCHMOCTH TIEPEMEHHOTO TOKA OT BPEMEHHU.



CunyconIanbHbld NEPEMEHHBIA TOK. Pe3ucTop, KOHIOEHCATOp H
KAaTylIKa UHIYKTUBHOCTH B LEMU CUHYCOUJAIBHOTO NEPEMEHHOTO TOKA.
Pe3oHnanc TOKOB. Pe30HaHC HaNIpsSKEHU M.

Uneanwubiit  tpanchopmatop.  [IpousBoacTBo, nmepegadya
noTpeOJIeHUE SIEKTPUUECKON IHEPTUH.

OKOJIOTUYECKUE PHUCKU TpU TPOU3BOACTBE  AJIEKTPOIHEPTHUH.
KynbTypa ucnonbs30BaHus 31€KTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpoWCTBA M TEXHOJIOTMYECKHE  IPOLIECCHI:
ANEKTPUYECKUN 3BOHOK, TE€HEPATOp MEPEMEHHOIO TOKA, JIMHUU
ANEeKTponepeaay.

Jemoncmpayuu.

CB0OOOIHBIE ANEKTPOMATHUTHBIE KOJIEOAHUSI.

3aBUCUMOCTb YaCTOThI CBOOOHBIX KOJICOAHUI OT MHIIYKTUBHOCTU U
€MKOCTH KOHTYpA.

OcuusuiorpaMMbl AIEKTPOMATrHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXalOMIUX MIEKTPOMArHUTHBIX KOJICOAHHIA.

Mojesnb 3JIEKTPOMAarHUTHOIO TeHEpaTopa.

BoiHyX/1I€HHbIE CHHYCOUIATbHBIE KOJICOaHUSI.

Pesncrop, karymka WHAYKTUBHOCTM M KOHJEHCATOp B LENHU
IIEPEMEHHOIO TOKA.

Pe3onanc 1pu  mocienoBaTeNbHOM — COCAMHEHUM — PE3UCTOPA,
KATYIIKU UHAYKTUBHOCTH U KOHIEHCATOPA.

Y cTpolcTBO M IPUHITUI IEUCTBUS TpaHchopMaTopa.

Mojesnb JIMHUY 3JIEKTPONEpEaayn.

Yuenuueckui IKCnepumenm, nabopamopHnvle  padbomeoi,
NPAKmMuKym.

N3yuenue tpancpopmaropa.

HUccnegoBanne nepeMEHHOIO TOKa 4Yepe3  IOCIEAO0BATENBHO
COEAMHEHHBIE KOHAEHCATOP, KaTYIIKY U PE3UCTOP.

Ha6nronenue 25eKTpoMarHiTHOTO pe30HaHca.

UccnenoBanue pabOThl MCTOYHUKOB CBETa B IIEMH MEPEMEHHOTO
TOKa.

Tema 3. Mexanuueckue u 31eKMmpOMAHUMHbLE G0JIHbI.

Mexanuueckue  BOJIHBL,  YCJIOBHS ~ MX  PAaclHpOCTPaHEHMS.
[lonmepeynpie ¥ TPOAOJIBHBIE  BOJIHBL. [Iepuon, CKOPOCTH
pacrpocTpaHeHus M JJMHAa BOJIHBL. (CBOICTBA MEXAHUYECKHX BOJIH:
OTpakeHue, MpeoMIIeHre, UHTephEpeHITUS U TUPPAKITHUSL.

3Byk. CkopocTh 3Byka. ['poMkocTh 3Byka. Bricota ToHa. TemOp

3BYyKa.
[IlymoBO€E 3arpsi3HEHHUE OKPYKAIOLIEH CPEbI.
DJIEKTPOMarHuTHHIE BOJIHBI. YcnoBus W3J1y4ECHUS

AJEKTPOMArHUTHBIX BOJH. B3auMHas oOpueHTalusi BEKTOPOB B
3JIEKTPOMArHUTHOU BOJIHE.

CBoiiCTBa 3JEKTPOMAarHUTHBIX BOJIH: OTpa)X€HUE, MPEJIOMIICHHE,
noJisipu3anysi, tHTepdepeHnus u qudpakims.

[IIxana 31eKTPOMarHUTHBIX BOJIH. [IpuMeHeHne 31eKTpOMarHuTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHIMIBI pauOCBsI3U U TeNeBUAeHUs. Paqnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEIbI.

TexHuueckne  yCTpOMCTBA M IPAKTUYECKOE  IPUMEHEHHE:
My3bIKaJIbHbIE HHCTPYMEHTBI, pajap, paauoONpUEMHUK, TEIEBU30P,



anTeHHa, Tenedon, CBY-neus, ynpTpa3ByKoBasi AMArHOCTUKA B TEXHUKE
Y MEJIULIMHE.

Jemoncmpayuu.

OOpazoBaHue M PaACHpPOCTPAHEHHE IMOMEPEUHbIX U MPOAOTBHBIX
BOJIH.

Kone6momieecs Teno Kak UCTOYHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Hab6nronenue orpakeHus: M IpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue natepdepennu u qudpakiiy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylIbTpa3ByKa U €ro NPUMEHEHHE.

HaGnrogenue CBsI3M TPOMKOCTH 3BYyKa W BBICOTBI TOHAa C
aMIUTATY0M M 9acTOTON KOJICOAHUM.

HccnenoBanne CBOWCTB JJIEKTPOMArHUTHBIX BOJH: OTPaKCHUE,
pesioMJIeHUE, Mospu3anus, udpakuus, uHTephepeHITus.

Oo6HapyxeHue nHHPAKPaACHOTO U YIBTPA(PUOIETOBOTO U3ITYUCHUM.

Yuenuueckui IKCnepumenm, aabopamopHvle  pabomol,
NPaAKmuKym.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yyeHne pacnpocTpaHeHUsT 3BYKOBBIX BOJH B 3aMKHYTOM
IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMonMHEHOE pPaACIpPOCTPaHEHUE CBETa B OJHOPOJHOU Cpere.
JIyud cBera. ToueuHbI HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3akOHbl OTpaxkeHHs cBeTa. llocTpoeHue
U300pakeHuil B miiockoM 3epkaie. Chepruueckue 3epkana.

[Ipenomnenue cBeta. 3aKOHBI MpeIOMIICHUsT cBeTa. AOCOIIOTHBIN
nokaszarenab npenomiieHus. OTHOCUTENbHBIN MOKa3aTeNlb MPEIOMIICHUS.
[TocTOSTHCTBO 4acTOTHI CBETA U COOTHOIIEHUE JJIMH BOJIH IIPU NEPEXOAE
MOHOXPOMAaTHYECKOTO CBETA YEPE3 IPaHULly pas3lelia IBYX ONTHYECKUX
cpen.

Xon mydeii B mpusme. Jucnepcus cBera. ClOkKHBINM cOCTaB 0€JI0ro
cBeta. [IBer.

[TomHnoe BHyTpeHHee oTpaxkeHue. lIpenenpHbId yroa IOJHOTO
BHYTPEHHETO OTPAXKEHUS.

Coluparomue U pacceuBaroniyue JUH3bL. ToHkas nuH3a. DokycHoe
PACCTOSIHUE M ONTUYECKasl CHJIa TOHKOW JTMH3BI. 3aBUCUMOCTH (hOKYCHOTO
paccTosiHUS TOHKOW cdepuueckod IJMH3BI OT €€ TEeOMETPpUU U
OTHOCHUTEJIBHOTO IMOKAa3aTeNs MPEIOMIICHUS.

dopMyia TOHKOU JIMH3BL. Y BEIIMUECHUE, JABAEMOE JIMH30M.

Xoa nyda, OPOLIEAIIErO JIMH3Y ITOJ IIPOU3BOJIBHBIM YIJIOM K €€
IIaBHOM onTuueckoi ocu. ITocTpoeHune M300pakKeHH TOYKH M OTPE3Ka
MPSIMOI B COOMPAIOIIUX W PACCEUBAIONINX JIMH3AX M UX CUCTEMAaX.

Onrtuueckue mpubopsl. Paspemaromas crmocoOHOCTh. ['ma3 kak
ONTUYECKAs] CUCTEMA.

[Ipenenpl MpUMEHUMOCTHA T€OMETPUYECKON ONTHKH.

BonnoBass omrtuka. UWuTepdepennmss  cBera.  KorepeHTHbIE
WCTOYHHUKHU. YCJIOBHUS HAOMIONCHUS MaKCUMyMOB W MHHHMYMOB B
UHTEepHEPEHITMOHHOW KapTUHE OT JBYX KOTE€PEHTHBIX HWCTOYHUKOB.
[Tpumeps! ki1accuueckux HHTEPHEPEHITMOHHBIX CXEM.



Hudpakus  cBera.  JudpakumonHas  pemeérka.  YCIOBHE
HAOJIIOICHHS TJIABHBIX MAaKCUMYMOB MPHU MaJ€HUH MOHOXPOMATHYECKOTO
cBeTa Ha AUPPAKIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckne yCTpONCTBA M TEXHOJIOTMYECKUE MPOLIECCHI: OYKH,
Jyma, Mepuckor, QoroarnmnapaT, MUKPOCKOI, MPOEKIIMOHHBIM ammapar,
IPOCBETIIEHHUE ONTUKHU, BOJIOKOHHASI ONITUKA, TU(PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKECHHS CBETA.

HccnenoBanne npeioMIIeHUs CBETA.

HaGntogenue  MNOMHOTO  BHYTPEHHETO  OTpakeHus.  Mojenb
CBETOBO/IA.

HccnenoBanne xo/1a CBETOBBIX IIYYKOB UY€pe3 MII0CKONAPaIICIIbHYIO
IJIACTUHY U IPU3MY.

WccnenoBanue cBOMCTB M300paXKeHU B JIMH3AX.

Mojenu MUKPOCKOIIA, TEJIECKOIIA.

Habmronenue natepdepeHnm cBera.

HaGnronenue 11BeTOB TOHKUX TUIEHOK.

Hab6nronenue nudpaxiuu ceera.

N3yuenune audpakiinoHHON pemETKY.

HabGnronenue nudpakiimoHHOTO CIIEKTpa.

Hab6nronenue nucnepcuu cBera.

Ha6nronenue nosnsipusaiuu cBeTa.

[IpumeHeHne  MOMSPOUIOB Uil  HM3YYEHUS  MEXAHUYECKUX
HaIpsHKESHUM.

Yuenuueckui IKCnepumenm, nabopamopHnvlie  padbomeoi,
NPaAKmuKym.

N3Mmepenue nokazaress npeioMIeHUs CTeKIa.

UccnenoBanue 3aBUCMMOCTH (POKYCHOTO PACCTOSIHHSI OT BEIIECTBA
(Ha mpuMepe KUAKUX JTUH3).

N3mepenne poKyCHOTO pacCTOSIHUSI PACCEUBAIOIIUX JIMH3.

[Tomy4yenue n300paXkeHUs: B CUCTEME U3 IIOCKOTO 3epKaJia U JIMH3BI.

[Tomy4yenue n300pakeHrs B CUCTEME U3 IBYX JIMH3.

KoHncTpynpoBanue TeecKOnM4ecKux CUCTEM.

Hab6nronenue nudpaxiuu, nHTEpPEpeHIINN U OJSIPU3AIUU CBETA.

N3ydenne mnonspu3alii CBETA, OTPAXKEHHOTO OT TMOBEPXHOCTH
JUAJIEKTPHUKA.

N3yuenune uaTepPepeHINm JIa3epHOTO U3ITyUYCHUsS Ha IBYX IIETISX.

Habmronenue nqucnepcun.

Hab6nronenue u uiccnenoBanue AUGPaKIMOHHOTO CIIEKTPA.

N3mepenue UMHBI CBETOBOM BOJIHBI.

[TonyyeHne cHekTpa U3JIY4eHUS CBETOAMOAA MPH  TOMOIIH
TuGPaKIIMOHHON PEIIETKH.

Pa3znes 6. OcHOBBI cIeHUAJIBLHOM TEOPUU OTHOCUTEIbHOCTH.

I'pannubl MPUMEHUMOCTH KJIACCUUYECKOM MeXaHUKHW. lloctymnaTel
CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpaHnCTBEHHO-BPEMEHHOM WHTEpBaI. [IpeoOpazoBanus
Jlopenna. ¥YcnoBue npu4MHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH.
3ameyieHue BpEMEHU U COKPAIICHUE JUTUHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.



CB43b Macchl C SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOW YaCTUIIBI.
DHeprus MmoKosl.

TexHudyeckrue yCTPOHCTBA U TEXHOJIOTHMYECKUE  IPOLECCHI:
CITyTHHKOBBIE TPUEMHUKH, YCKOPUTEIIH 3aPSXKEHHBIX YaCTHII.

YueHnueckuit SKCIEPUMEHT, J1a00paTOpHbIE pabOThI, MPAKTUKYM.

OrnpeneneHrue UMITYJIbCa UM DHEPTUM PEIATUBUCTCKUX YacTHIl (110
dboTorpadusM TpEeKOB 3apsSKEHHBIX YACTHUI] B MATHUTHOM T10JI€).

Paznen 7. KBanTtoBasi pusuka.

Tema 1. Kopnyckyaapno-60ian060ii oyaausm.

PaBHOBecHOE TemoBoe U3NydeHHE (M3IydyeHHEe aOCOJIIOTHO
yépHoro Tena). 3akoH cmenieHus: Buna. ['unoresa [lnanka o kBaHTax.

DOTOHBI. DHEPTUS U UMITYJIBC (hOTOHA.

®ororpdext. Onmbitel A. I'. CroneroBa. 3akoHbl (orodddekra.
VYpaBuenue OitHmreiiHa ans  poroaddexra. «KpacHas rpanHunay
dboToaddexra.

JlaBnenue cBeta (B 4YaCTHOCTH, JaBJIEHWE CBeTa Ha aOCOIIOTHO
MOTJIOMIAONIYI0 U a0COIIOTHO OTPaXKaIoIIylo MOBEpXHOCTh). OmbIThl 1.
H. JleGenena.

BonHoBreie cBoricTBa yactull. Bomusl ae bpousd. JmuHa BOJIHBL 1€
Bbpoitnss 1 pasmepsl 00JacTH JOKaNM3allMK JBMXKYIIEHCS YaCTHUIIBI.
KopnyckynsapHo-BosiHOBOM — ayanus3Mm. Jludpaxkius 5>JIEKTPOHOB Ha
KpUCTaJIIaxX.

Cneunduka  u3mepeHuii B Mukpomupe.  COOTHOIIEHUS
HeomnpenenéHHocrei ['eitzendepra.

TexHuyeckue ycTpoWCTBA UM TEXHOJIOTMYECKHE  IPOILIECCHI:
CreKTpoMeTp, (GOTOIIEMEHT, (POTOMATUMK, TYHHEIBHBIH MHUKPOCKOTI,
COJIHEYHasl OaTapesi, CBETOUO/I.

Hemoncmpauuu.

®oT03(¢deKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

Hccnenoanne 3aBUCUMOCTH COMPOTUBIICHUS MOJIYIPOBOJIHUKOB OT
OCBELLEHHOCTH.

Cseroauon.

Conneunas Oarapest.

Yuenuueckuii JKCnepumenm, aabopamopHvle  padomol,
NPAKMUKYM.

UccnenoBanue dhoTopesncropa.

N3mepenne mnocrossHHOM [lnaHka Ha OCHOBE HCCIEIOBaHUSA
dboToaddekra.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA 4Ye€pe3 CBETOAMOI OT
HaIpPsKEHHUS.

Tema 2. Duzuka amoma.

OnbITHI IO UCCIIEIOBAHUIO CTPOEHHS atoMa. [lnaHeTapHas mMojelnb
atoma Pesepdopna.

[Toctynatet bopa. W3nyuenune wu mornomieHue ¢GOTOHOB TIpH
Mepexo/ie aToMa C OJTHOTO YPOBHS SHEPTUU Ha APYTrOil.

Buasl ciektpoB. CieKTp ypOBHEN 3HEPTUH aTOMA BOJOPO/A.

CnoHTaHHOE U BBIHYKJIEHHOE U31yueHue cBeta. Jlazep.

TexHuueckne yCTPOMCTBA U TEXHOJOTHMYECKUE  IPOLECCHI:
CIIEKTPaAJIbHBIN aHaIKU3 (CIEKTPOCKOM), J1a3ep, KBAHTOBBI KOMIIBIOTED.

Jemoncmpayuu.



Mopens onbita Pezepdopna.

Habmronenue muHeHYaThIX CIIEKTPOB.

YCTpONCTBO U IEUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHIL.

Ornpenenenue NIMHBI BOJIHBI JA3€PHOTO U3TyYCHHUS.

Yuenuueckui IKCnepumenm, aabopamopHvle  pabdomol,
NPAKMUKYM.

Habmronenue nuHeHyaToro criekTpa.

HccnenoBanne cnekrpa pa3peKEHHOTO aTOMapHOro BOAOpoAa M
u3MepeHue mocTossHuon Punbepra.

Tema 3. Duzuka amomHo20 a0pa u INEMEHMAPHBIX YACHMUY,.

Hyxnonnas mopens siapa ['eitzenOepra—MBanenko. 3apsan sipa.
Maccooe uucino sapa. M3otomnsl.

PannoaktuBHOCTh. Ajb(a-pacnaa. DIEKTPOHHBIA U MO3UTPOHHBIH
Oera-pacnaj. ['aMMa-uziydenue.

3aKOH paJuOaKTUBHOIO pacnafga. PannoakTUBHBIE HW30TONBI B
npupojge.  CBOWCTBA  MOHU3MPYIOIIETO  W3JIy4deHHs.  BiusHue
PaAMOAKTUBHOCTH Ha JKUBble oOpraHu3mbl. EctecTBeHHBIM  (HOH
u3nyueHus. /lozumerpust.

DHeprus CBsi3W HYKIIOHOB B simpe. SnepHbie cuiibl. JlegekT macchl
saapa.

Snepuble peakuuu. [lenenue u cuHTE3 Anep. AAEpHBIE PEAKTOPHI.
[IpoOnemMbl ympaBiIsieMOro TEPMOSIIEPHOTO CHHTE3a. JKOJIOTHYECKUE
ACIIEKTHI PA3BUTHS SAIEPHOU IHEPTETUKMU.

MeTtoabl perucTpanuy U UCCIAEA0BAHUS AJIEMEHTAPHBIX YACTHILI.

@OyHIaMEHTAIBHBIE  B3aUMOJCHCTBUA. bapuOHBI, ME30HBI U
nentoHbl. IlpencraBnenue o CrangapTHoil monenu. KBapk-ritooHHas
MOJIEJIb AIPOHOB.

®usuka 3a npenenamu CranpaptHoi moaenu. TémHas Marepust u
TEMHAs DHEPTU.

EnuncTBO pmznueckoii KapTUHBI MUpA.

TexHuueckrue yCTPOMCTBA U TEXHOJOTHMYECKHE  IPOLIECCHI:
NO3UMETp, Kamepa BuibCcoHa, SAEpHBIM PEAKTOpP, TEPMOSACPHBIN
peakTop, aroMHasi 6oM0a, MarHUTHO-PE30HAHCHAs TOMOTpadus.

Yuenuueckuii JKCnepumenm, aabopamopHvle  pabdomol,
NPAKmMuKym.

UccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

UccnenoBanne  paaumoakTUBHOTO (oHA C  HCIOJIH30BAHUEM
JIO3UMETPA.

N3yuenune normomieHns 0eTa-4acTHIl aTFOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3HKH.

Otanbl pa3BUTHS acTpPOHOMUH. [IpuKkiianHOEe 1 MHPOBO33PEHUYECKOE
3HAUYCHHE AacTpOHOMHH. [IpUMEHMMOCTH 3aKOHOB  (GUBUKHA IS
00BSICHEHUS MPUPOABI KOCMUYSCKHX 0OBEKTOB.

MeTtoabl ACTPOHOMHUYECKUX  HCCJIECIOBAaHUM. CoBpeMeHHBIE
ONTUYECKHE TEJIECKOIIBI, PaIUOTEIIECKOIIBIL, BHeaTMoc(hepHas
ACTPOHOMMUSI.

Bun 3Bé3mHoro neba. Co3Be3mus, SpKUE 3BE3JBI, IIAHETHI, HX
BUJIMMOE JIBUKECHHUE.

ConHeuHas cuctema.

Connne. ConHewyHass akTUBHOCTh. Mcrounuk sHeprum CoJiHIIA U
3BE3.



3BE3 MBI, 170:¢ OCHOBHBIE XapaKTEPUCTUKHU. Huarpamma
«CHEKTPAJIbHBIA ~ KJacC  —  CBETUMOCTBbY».  3BE3NBI  TJIABHOU
MOCJEN0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTBbY» ISl 3BE3N
[JIABHOM  TOCIENOBAaTEIbHOCTH.  BHyTpeHHee  CTpO€HHE  3BE3N.
CoBpeMeHHbIE TPEACTABIECHUS O MPOUCXO0KICHUH U 3BoIonnK ColnHIA U
3BE37. DTanbl )KU3HU 3BE3.

Mueunbii [lyte — nHama ['anaktuka. IlosiokeHHE W JIBUKEHUE
Connua B lamaktuke. Tunbl ramakTuk. PaguoramakTUKM W KBa3apsbl.
YépHbie AbIPHI B AApax TajJaKTHK.

Bcenennas. Pacmiupenue Bceenennoit. 3akon Xa006mna. Pazberanue
ranakTuk. Teopust bonbmoro B3psiBa. PEIMKTOBOE U3TyUYEHHE.

MacmraOnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue navnooenus.

HaGnrogenust 3BE3qHOTO HebGa HEBOOPYKEHHBIM — TJIa30M  C
UCIIOJIb30BAaHUEM KOMIBIOTEPHBIX MPWIOKEHUN I  ONpeAeseHUs
TOJIOXKCHHS]  HCOCCHBIX OOBCKTOB HA KOHKPETHYIO [aTy: OCHOBHBIC
co3Be3niust CeBEpHOTro MOJIyIIapus U IPKUE 3BE3/bI.

Ha6nronenus B Teneckorn JIyHbI, TUIaHET, TYMAHHOCTEN U 3BE3/IHBIX
CKOIUICHUH.

Du3rYecKUuil MPAKTUKYM.

CniocoObl u3MepeHus: (pU3MUECKUX BEJIMYUH C HCIOJIb30BaHUEM
aHAJIOTOBBIX U HU(PPOBBIX U3MEPUTEIBHBIX MTPUOOPOB M KOMIBIOTEPHBIX
JATYMKOBBIX CHUCTEM. AOCOJIIOTHBIE M OTHOCHUTEIBHBIC IMOTPEUTHOCTH
u3MepeHui pusndeckux BeauunH. OLeHKa TpaHul] OTPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX U3MEPEHU M, UCCIIEIOBAHUN 3aBUCUMOCTEN
bu3HUecKMX BETUYHMH, MPOBEpKa MPEAJIOKEHHBIX TUIOTE3 (BHIOOp U3
paboT, OMHCAaHHBIX B TEMAaTHYECKUX pazjienax «YUYeHUYeCKUun
AKCIIEPUMEHT, 1a00paTOpPHBIE PAOOTHI, MPAKTUKYM).

O06o0maroniee MOBTOPEHUeE.

OO06oOmeHne M cHUcTeMaTH3alvs COJEPKaHHUs pPas3leoB Kypca
«Mexanukay, «MonekynsapHas ~ Qu3MKa W TEPMOJUHAMHKAY,
«Onexkrpoaunamukay, «Komnebanus u BOIHBDY, «OCHOBBI CIEIIUATHLHOM
TEOpUU  OTHOCUTEIbHOCTH», «KBaHTOBas  ¢usmka», «IIEMEHTHI
aCTPOHOMUU U aCTPOU3UKIY.

Ponb ¢u3nku m acTpOHOMHHM B YKOHOMHUUYECKOM, TEXHOJOTHUECKOM,
COIMAJIBHON U 3TUYECKOH chepax NesITeIbHOCTH YeJIOBEKa, POJib U MECTO
GU3MKK W acCTpOHOMHUM B COBPEMEHHOM HAyYHOW KapTHHE MHUpa,
3HAUYCHUE OIMCATEIbHOW, CHCTEeMAaTH3UPYIOIIEH, OOBSCHUTEIBLHOU W
MPOTrHOCTUYECKOW (YHKIMK (DU3NYECKON TEOpHH, poJib (HU3HUUECKOM
Teopuu B (HOPMUPOBAHUM MPEJCTABICHUN O (HU3UIECKON KapTHHE MUPA,
MecTo (U3MUECKOW KapTUHBI MHUPA B OOIIEM pSIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOE.

MesknpeaMeTHbIE CBS3H.

Wzyuyenne kypca ¢usuku yriayonénnoro ypoBHs B 11 kiacce
OCYIIECTBISIETCS ¢ YUYETOM COAEPHKATEIBHBIX MEKIIPEIMETHBIX CBS3CU C
KypcaMu MaT€MaTUKH, OMOJIOTHH, XUMUH, T€OTpapuu U TEXHOJIOTHH.

Mesicnpeomemnoie NOHAMUA, CEA3AHHbBIE C U3YYEHUEM MEM 0008
HAYYHO20 NO3HAHUA: SIBICHUE, HAay4dHbIN (akT, TUmoresa, ¢puznueckas
BEJIMYMHA, 3aKOH, T€OpHUsi, HAOIIOIEHNE, IKCIIEPUMEHT, MOJICIIUPOBAHUE,



MOJIelb, WM3MEPEHHEe, TMOTPEIIHOCTH W3MEPEHUH, W3MEpPHUTEIbHBIC
puOopkl, UdpoBas J1adopaTopus.

Mamemamuxka: pelieHue CUCTEMBI ypaBHCHUH.
Tpuronomerpudeckue QGyHKIMH: CHHYC, KOCHHYC, TAaHT€HC, KOTAHTCHC,
OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO. BEKTOPHI M MX MPOSKINH HA
OCH KOOpJIHWHAT, CJIO)KCHHE BEKTOPOB. lIpom3BOIHBIE 3IIEMEHTapHBIX
¢yskmuii. [IpuzHaku 1mMogoOusi TPEyroJlbHUKOB, OMpEeNiCHUE TUIOIIA TN
IJIOCKUX (Uryp U 00BEMa Ted.

Buonozusa: osnekTpuyeckue SBICHHUS B JKUBOM  TMPHUPOJE,
KOJIeOaTeIIbHBIC IBIKEHUS B KUBOU MPUPOJIE, SKOJIOTHUSCKUE PUCKU TIPU
NPOU3BOACTBE  DJIGKTPOIHEPTUH, DJICKTPOMArHUTHOE  3arps3HCHHE
OKpY)KaloIlled Cpenbl, YIbTPa3ByKOBas JTUATHOCTHKA B MEIUIIMHE,
ONITUYECKUE SIBJICHUS B )KUBOU MPHUPOJIC.

Xumusa: CTpoeHUE aTOMOB U MOJICKYJI, KPUCTAJUIMYECKasi CTPYKTypa
TBEPIBIX TEN, MEXaHU3Mbl OOpa30BaHUS KPUCTALUTMYECKON PEHIETKH,
CHEKTpaJIbHBIN aHAHU3.

T'eocpagpua: marHuTHBIE TONIOCA 3€MJTH, 3aJIEKU MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozus: pUMEHEHUE MTOCTOSIHHBIX MarHuToB,
AIIEKTPOMATHUTOB, 3JEKTPOABUTATENb SIKOOU, TeHepaTop MEPEeMEHHOTrO
TOKa, UHIYKIIMOHHAS TeYb, JIMHUM DJICKTPOIEepeaay, dJIEKTPOIBUTATENb,
pagap, paauoNpUEMHHK, TeJIeBU30p, aHTeHHa, Ttenedon, CBY-mneusp,
yIbTPa3ByKOBasi JMArHOCTUKA B TEXHHUKE, NPOEKIIMOHHBIN armapar,
BOJIOKOHHAsI OITHKA, COJHEYHasi OaTrapesi, CIYTHUKOBBIC NPUEMHUKH,
gliepHasi dSHEPreTHMKa U DJKOJIOTMYECKHE acleKThl €€ pa3BUTHSL.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHET'O OBIIEI'O
OBPA3OBAHUAIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHocTHBIE Pe3yJbTaThbl OCBOCHHUS y4eOHOTO IpeaMera
«DuU3HKay TOJDKHBI OTPAKATh TOTOBHOCTh U CIIOCOOHOCTh 00YyYaIONTNXCs
PYKOBOJICTBOBAThCS CPOPMUPOBAHHOW BHYTPEHHEH MO3HUIIMEH TUIHOCTH,
CUCTEMOW  IICHHOCTHBIX  OpHEHTAIlMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXICHUH, COOTBETCTBYIOIIUX TPaIUIINOHHBIM IIEHHOCTSIM
POCCHUICKOTO OOIIECTBa, PACIIUPEHUE >KU3HECHHOTO OIBITa W OIbITA
JCATCIPHOCTH B TPOIECCEe peanm3allii  OCHOBHBIX HAaNpaBJICHHNA
BOCTIMTATEIHHON ACSITETLHOCTH, B TOM YHCJIE B YACTH:

rPa’JAaHCKOT0 BOCIIUTAHMSA:

e cPOPMUPOBAHHOCTH TPAKIAHCKON MOZUIIMK 00yJaromerocs Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJIEHa POCCUICKOIO 00IIEeCTBa;

e TMPUHATHE TPAJAUIIMOHHBIX OOIIEUETIOBEYECKUX TYMAaHUCTUYECKUX
U JIEMOKPATUYECKHUX [IEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JI€ITEIILHOCTh B HMHTEpecax
IPaKJAHCKOTO OOIIecTBa, Y4aCTBOBAaTh B CaMOYIIPaBJICHUU B
o0pa3oBaTeNbHON OpraHu3allnu;

e yMEHHE B3aUMOJICHCTBOBATh C COIMAJIBHBIMU WHCTUTYTaMH B
COOTBETCTBHUH C UX (QYHKIMSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJOHTEPCKOMN JACSATEIHHOCTH.

NATPUOTHUYECKOT0 BOCTIMTAHUS:

e CcPOPMUPOBAHHOCTh POCCUUCKOU TpakJIaHCKOW HJACHTHUYHOCTH,
NaTPUOTU3MA,

e IICHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHMBOJIaM,
JOCTIKEHUSIM POCCUMCKUX YY€HBIX B 00JacTH (PU3UKU U
TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

e cOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JTHUYECKOTO
MOBECHMUS;

e CIIOCOOHOCTH OLICHWBATh CUTYAIlMI0 U NMPUHUMATh OCO3HAHHBIC
pelieHus, OpUCHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH, B TOM YHCJIE B JI€ATEILHOCTH YUEHOTO;

e OCO3HaHHWE JIMYHOTO BKJaJa B TMOCTPOCHHUE YCTONYHBOTO
OyIyIIero.

ICTETHYECKOT0 BOCIIUTAHMS:

e OCTETUYECKOE OTHONICHUE K MHUPY, BKIIOUYAsl ICTETUKY HAYYHOTO

TBOPUYECTBA, MPUCYIIETO PU3NIECKON HAYKE.
TPY/J0BOIr0 BOCIIUTAHUSI:

e HHTEpEC K  pa3auuHbiM  chepam  mpodeccruoHaIbHOM
JESTETLHOCTH, B TOM YHCJIC CBA3aHHBIM C (PU3HKON U TEXHUKOM,
YMEHHUE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oymymiei mpodeccun u
peann30BbIBaTH COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

e TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO M CAMOOOPA30BaAHHUIO
B 00y1acTy (PU3UKK HA TIPOTSHKEHUH BCEH JKU3HU.

IKOJIOTUYECKOT0 BOCIIUTAHMS:



c(hOPMHUPOBAHHOCTh  IKOJIOTMYECKON  KYJIBTYpbl, OCO3HaHUE
IJI00aJIbHOTO XapaKTepa 3KOJIOTUYECKHUX MPOOJIeM;
IUTAHUPOBAHUE U OCYIIECTBJICHHE JEHCTBUNA B OKpPYXKaIOIIeH
Cpelle Ha OCHOBE 3HAaHMS IIeJied YCTOWYMBOTO pPa3BUTHUS
YeJI0BEUECTBA;

pacuipeHue OTIbITa NEesTeIbHOCTH AKOJIOTUYECKOM
HaIpaBJICHHOCTH HA OCHOBE UMEIOIINXCS 3HAaHUM 10 (pu3uKe.

HEHHOCTU HAYIHOI'O MO3HAHUA?

c(hOpMHPOBAHHOCTH MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUs (PU3NUECKON HAYKH;

OCO3HaHWE IIEHHOCTU HAy4YHON JeATEeNbHOCTH, TOTOBHOCTH B
npolecce Hu3ydeHUs (U3MKH OCYIIECTBIATh MPOEKTHYIO U
UCCIIEI0BATENBCKYIO JIEATEIbHOCTh MHANBUIAYAIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/ibHBbIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
Ba3oBble Jiornyeckue 1ecTBHA:

CaMOCTOSITEIIEHO (POPMYITUPOBATEH M AKTYaIU3UPOBAThH MIPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENEIATh IIeJIM JACSATCIBHOCTH, 3aJaBaTh TapaMeTpbl |
KPUTEPUHU UX JOCTHUKCHHS,

BBISIBJISIT 3aKOHOMEPHOCTH U IPOTUBOPCUHS B
paccMaTpuBaeMbIX (PU3HUYECKUX SIBIICHUSX;

pa3pabaThiBaTh IUTAH PEHICHHS MPOOJIEMBI ¢ Y4ETOM aHajau3a
UMEIONINXCS MAaTEpUATbHBIX U HEMATEPHUATBLHBIX PECYpPCOB;
BHOCHTH KOPPEKTHUBBI B JIEATEIHLHOCTh, OIIEHUBATH COOTBETCTBHE
pe3ysNbTaTOB  IEJsIM,  OICGHWBAaTh  PUCKH  TIOCJICICTBUI
JCSATCIIEHOCTH;

KOOPAWHHUPOBATh U BBHIMOIHITH PabOTy B YCIOBHSIX PEabHOTO,
BUPTYAJIBHOTO ¥ KOMOWHUPOBAHHOTO B3aUMOICHCTBHUS;
pa3BUBaTh KPEAaTUBHOC MBIIUICHUE TIPH PEIICHUN KXU3HECHHBIX
pooIeM.

Ba3oBrle ucciiegoBareLCKue 1eCTBUA:

BJIQJICTh HAYYHOM TEPMHMHOJIOTHEH, KIIOUEBBIMU TOHSATUSMU U
METOIaMH (PU3NYECKON HAYKU;

BJIQJIETh HaBBIKAMHM Y4e€OHO-HCCIIEI0BATEILCKON W IPOCKTHOM
NesTeIbHOCTH B 0o0nacT  (PU3UKH, CHOCOOHOCTBIO H
TOTOBHOCTBIO K CaMOCTOSATEILHOMY TOWCKY METOJOB DPEIICHUS
3amay  (PU3MYECKOTO COJIEpKaHUsl, TMPUMEHEHUIO Pa3TUYHBIX
METOJI0B MTO3HAHUS,

BJIAJICTh BUJIAMH JCSATEIHHOCTUA TIO TOJYYCHHIO HOBOTO 3HAHUSA,
€ro UWHTepHpeTanuu, MpeoOpa3oBaHUI0 W TPUMECHCHHIO B
Pa3UYHBIX YYEOHBIX CHUTYyallUsX, B TOM YHCJE MPHU CO3JTaHHUH
y4eOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBIIATh MPUYMHHO-CIIEACTBEHHBIC CBSI3M M aKTyaJM3UPOBATH
3a/1auy, BBIIBUTATh THIOTE3Y €€ PEIICHUs, HAaXOIUTh apTryMEHThI
JUTSL TOKA3aTeNIbCTBA CBOUX YTBEPXKICHWH, 3a7aBaTh MapaMeTPhI
Y KpUTEPHUH PEIICHUS;



aHAIM3WPOBATh TMOJNIYYCHHBIE B  XOJ€ PpCIICHUS  3aJadyd
pe3ynbTaThl, KPUTHYECKH OIICHHBATh WX JIOCTOBEPHOCTb,
IPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBHSX;

CTaBUTh W  (GOPMYyIUpOBAaTh  COOCTBCHHBIC  33aJayd B
00pa30BaTeNbHON NIEATETHPHOCTH, B TOM YHCIIC TPH H3yYCHUH
bu3uKY;

JaBaTh OIICHKY HOBBIM CHUTYAaIlMsIM, OLIEHUBATh MPUOOPETEHHBIN
OTIBIT;

YMETh TIEPEHOCUTH 3HAHMS 10 (PU3MKE B MPAKTUUYECKYIO 00JIACTh
KHU3HEACITCILHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;
BBIJIBUTATh HOBBIE HJICH, TIpEJiaraTh OPUTHHAIBHBIE TOIXOIbI U
pEIICHNUS;

CTaBUTH MPOOJIEMBI W 3ajaud, JOMYCKAIOIINe albTEPHATHBHEIC
perieHusl.

Pabora ¢ nndopmanmueii:

BJIaACTh HABBIKAMU IIOJY4YCHUA HH(bOpMaHI/II/I (i)I/BI/I‘-ICCKOFO
COACPKaHUA M3 HCTOYHHUKOB pPA3HBIX THIIOB, CAMOCTOATCIBHO

OCYILECTBJISITh  TIOUCK, aHamus, CUCTEMATU3ALNID U
UHTEpIpeTalni0 HMHPOPMAIMK  Pa3IMYHBIX BUAOB H  (GopM
pEeACTaBIICHUS;

OIICHUBATh JOCTOBEPHOCTh HH(POPMAIIUH;

UCIIOJIb30BaTh CpeAcTBa UH(OPMAITMOHHBIX u

KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH B PEIICHHH KOTHUTHBHBIX,
KOMMYHUKATHUBHBIX W OPTraHU3AIlMOHHBIX 337]a4 C COOJIOICHUEM
TpeOOBaHUI JPrOHOMUKH, TEXHUKU OE€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHurs, NPaBOBBIX M OITHYECKUX HOPM, HOPM
UH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3WYECKOTO COJEPKAHUS B Pa3IAYHBIX
dbopmaTax ¢ yd4€ToM Ha3HA4YCHUS HWHQPOPMAIMU U IICICBOM
ayIMTOPUH, BBIOMpaAs ONTUMaNbHYIO (OpMY IpEACTaBICHHUS H
BU3YaJIU3aIIHH.

KoMMyHMKAaTHBHBIC YHHMBEpPCAJIbHBbIE Yy4eOHbIE J1eHCTBUS:

OCYIIECTBJISATh OOIIEHHE HAa ypoKax (M3HKA U BO BHEYPOUHOU
NEeSITETHbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM  KOH(DJIUKTHBIX CHUTyallud W
CMSTYaTh KOH(JIUKTHI,

pPa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3pEHHS C
UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

NOHUMAaTh M WCIIOJIb30BaTh TMPEUMYIIECTBA KOMAHIHOW U
UHANBUYaTbHON paOOTHI;

BBHIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JEHCTBUN C YUETOM
00IIMX MHTEPECOB U BO3MOKHOCTEH KaXKJI0TO WICHA KOJIUICKTUBA;
MPUHUMAThH II€JId COBMECTHOM JCSITEIHHOCTH, OPTAHU30BBIBAThH U
KOOPJIMHUPOBATh JCUCTBUS TIO €€ JOCTIKEHUIO: COCTaBISAThH
IUIaH JEUCTBUW, pACOPENEIATh POJIM € YYETOM MHEHUU
YYaCTHHKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;
OIICHMBATh KAaueCTBO CBOEr0 BKJIaJa M KaXJAOr0 YYacTHHKA
KOMaH/IbI B OOIITUI pe3yabTaT MO pa3padOTaHHBIM KPUTEPHUSIM;
mpeasiaraTh HOBBIE TPOEKTHI, OIICHWBATh HJEH C MO3UIUU
HOBHU3HBI, OpPUTHHAITHBHOCTH, TPAKTUYECKON 3HAYNMOCTH;



OCYHICCTBJIATL IMO3UMTHBHOC CTPATEIrHMYCCKOC IIOBCACHUC B
Pa3JINYHbIX CUTyallHAX, IIPOABJIAATH TBOPUYCCTBO U B006pa>KeHI/Ie,
OBITH HNHUIINATUBHBIM.

PeryasiTuBHbIE YHMBeEpPCAJbHbIE YYeOHbIe 1eliCTBHUSA
Camoopranusanus:

CaMOCTOSITEJIBHO OCYIIECTBIISATh MO3HABATEIbHYIO ACATEIHHOCTD
B 001aCcTH (DU3UKHU U aCTPOHOMUHU, BBISBIISITH TPOOJIEMBI, CTABUTh
U HopMyJIHpOBaThH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEIICHUS] PacYETHBIX U
KaueCTBEHHBIX 3aJ1ay, IIJIaH BBIMOJHEHUS] MPAKTUUECKON paboThI
C YYETOM UMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH 1
MIPEANIOYTEHUM;

J1laBaTh OLICHKY HOBBIM CHUTYalIUsIM;

pacmupsATh paMKd YYEeOHOTO TMpeaMeTa Ha OCHOBE JIMYHBIX
IIPEANOYTEHUH;

JenaaTh OCO3HAHHBIM BBIOOP, apryMeHTHpPOBATh €ro, Oparh Ha
ce0s1 OTBETCTBEHHOCTD 32 PEIIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBAaTh (POPMHUPOBAHHMIO U TPOSBICHUIO SPYIHUIUU B
obsacti (PU3KMKHU, MOCTOSSHHO TOBHIIIATh CBOM 00pa3oBaTeIbHBIN
Y KYJIbTYPHBIN YPOBEHb.

CﬂMOKOHTpOHB, AMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHBBHI B
JeSITeIbHOCTD, OIIEHUBATH COOTBETCTBUE PE3YJIHTATOB LIETISIM;
BJIaJICTh HABBIKAMM MO3HABATEIbHON peQIIeKCUU KaK OCO3HAHUS
COBEpIIIAEMbIX JCHCTBUH U MBICTUTENBHBIX IMPOIIECCOB, HX
PE3yIbTaTOB U OCHOBAHU;

UCIOJIb30BaTh MPUEMBI PEQIICKCUU 1T OIEHKU CHUTYallHH,
BbIOOpA BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOCBPEMEHHO MPUHUMATh PEIICHHUS
110 UX CHUKECHUIO;

OPUHUMATh MOTHMBBI M apryMEHThl JPYrUX TIpH aHajIu3e
PE3yIbTATOB JIEITEIbHOCTH;

IPUHUMATh Ce0sl, MOHUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;
OpUHUMATh MOTHUBBI M apTyMEHThl JPYrUX TIPH aHaJIu3e
PE3yIbTATOB JIEATEIbHOCTH;

PU3HABATH CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B mpoiiecce AoCTMKEHUS JIMYHOCTHBIX — PE3YJIbTATOB  OCBOCHUS
nporpamMmbl 1o (GU3MKE IS YPOBHS CpelHero oOiero oOpa3oBaHUs y
OOy4Jaronuxcsi  COBEPIICHCTBYETCS  OMOILMOHAJIBHBIA  HWHTEJUICKT,
peanoaararmmii copMUpPOBAHHOCTD:

CaMOCO3HaHHUs, BKIJIIOYAIOIIETO CIIOCOOHOCTH MOHMMATL CBOE
SMOIIMOHAJILHOE COCTOSIHME, BHUJETh HaIpPaBJICHUS Pa3BUTHS
COOCTBEHHOW SMOITMOHAIILHOM Cephl, OBITh YBEPEHHBIM B ce0¢;
CaMOpPEryJMPOBaHUSI, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE
MIPUHUMATh OTBETCTBEHHOCTH 3a CBOE IMOBEJICHHUE, CIIOCOOHOCTH
aJIalITUPOBATHCS K AMOIMOHAIBHBIM H3MEHEHUSM U IPOSBIISATH
TMOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW  MOTHBAllUM, BKJIKOYAKOUIEH  CTPEMJICHHE K
JOCTHKEHUIO 1ENW M YyCHeXy, ONTHUMHU3M, WHUIMATUBHOCTb,
YMEHUE JIEUCTBOBATh, UCXOI U3 CBOMX BO3MOXKHOCTEM;



AMIIATHUH, BKJIIOYAOIIEH CIIOCOOHOCTD MOHUMATh
AMOIIMOHAJIBHOE COCTOSIHME JIPYTUX, YYUTHIBaTh €ro Mpu
OCYIIECTBJICHUU OOMLIEHUS, CIHOCOOHOCTh K COYYBCTBUIO U
COTEPEKUBAHUIO;

COIIMAJIbHBIX HAaBBIKOB, BKJIIFOYAIOIIUX CIIOCOOHOCTh BHICTPAUBAThH
OTHOUIEHUSI C JPYTUMH JIIOJbMHU, 3a00THTHCS, MPOSBIATH
UHTEPEC U pa3peniaTbh KOHMIUKTHI.

I[MPEJIMETHBIE PE3VJIBTATBI

K xonmy oOyuenuss B 10 Kknacce mnpeaMeTHbIE pe3ylbTaThl Ha
yrayOnE€HHOM YpPOBHE JOJDKHBI OTpakaTh CGHOPMUPOBAHHOCTH Yy
0o0y4JaronIMxcst yMEHUM:

MIOHUMAaTh poJib (PU3UKA B 3KOHOMHUYECKOW, TEXHOJIOIMYECKOM,
AKOJIOTUYECKOM, COLUAIIBHON U ATUYECKOM cepax NesaTeTbHOCTH
YeJIOBEKa, pOJib U MECTO (U3HKM B COBPEMEHHOM HAay4YHOU
KapTUHE MUpPA, 3HAYECHHUE OMHCATEIbHOM, CHCTEMAaTH3UPYIOILIEH,
OOBACHUTENLHON M NPOTHOCTUYECKOM (YHKUMN (PU3HYECKOU
TEOPHH — MEXAHUKH, MOJIEKYJISIPHOU (PM3HKU U TEPMOJUHAMUKH,
poJib (PU3MYECKOW TEOPUH B (POPMUPOBAHUU MPEACTABICHHUN O
(u3HUecKOl KapTUHE MUPA;

pasnuyaTh YCIOBHUS NPUMEHUMOCTH MoAeNel (PU3UUECKUX TE U
MpoIeccoB  (SIBIICHMI): MHEpIHMadbHAs CHUCTEMa OTCU€Ta,
a0COJIFOTHO TBEpIOE TENO, MarepuanbHas TOYKa,
PAaBHOYCKOPEHHOE JIBJKEHHE, CBOOOAHOE MaJeHUE, aOCOJIIOTHO
yopyras aedopmanus, aOCONIOTHO YIpPyroe Hu aOCONIOTHO
HEYNpPYroe CTOJKHOBEHHS, MOJAEIH Ta3a, KUIKOCTU U TBEPAOTO
(KpUCTAITUYECKOT0) Teja, WACANbHBIM Ta3, TOYEUHBIM 3aps,
OJIHOPOJIHOE 3JIEKTPUYECKOE TOJIE;

paziuyuath ycloBusl (TpaHHUIlbl, 00JACTH) MNPUMEHUMOCTH
bu3UYECKX  3aKOHOB, IOHHUMAaTh  BCEOOIMM  XapakTep
(yHIaMEHTAJIbHBIX 3aKOHOB U OTPAaHUYEHHOCTb MCIOJIb30BaHUS
YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBICHATH MEXAHUYECKHE MPOLECChl U
SBJICHUSI, UCIIOJIb3YsI OCHOBHBIE MOJOKEHUS U 3aKOHbI MEXaHUKH
(OTHOCUTENBHOCTh ~ MEXaHUYECKOTO  JIBKEHHUSA, (OPMYIIbI
KMHEMAaTUKA PABHOYCKOPEHHOTO JIBHJKEHHUsS, TNpeoOpa3zoBaHUs
lanunes 1 CKOPOCTH U TEpeMellleHus, 3akoHbl HbroToHa,
MPUHIUI  OTHOCUTENBHOCTH ['anuies, 3aKOH BCEMHUPHOIO
TATOTEHUS, 3aKOHbl COXPAHEHUS HUMIIYyJbCa U MEXaHUYECKOM
SHEPTUuu, CBsI3b PabOThl CUJIBI C U3MEHEHUEM MEXaHUYECKOU
SHEPTUM, YCIOBUS paBHOBECHS] TBEPIOTO Tena), MPU ITOM
UCI0JIb30BaTh MAaTEMAaTHUYECKOE BBIPAKEHHUE 3aKOHOB, YKa3bIBAThH
YCIIOBUS TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: MpeoOpa3oBaHui
[anunes, BTOpOoro u TpeThero 3akoHOB HbrOTOHA, 3aKOHOB
COXpaHEHUsI HUMITyJlbCa M MEXaHUYEeCKOW HSHEepruu, 3aKoHa
BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLECCHl U SIBIICHUS,
UCTOJIb3ysi  OCHOBHble  monoxkeHuss MKT wu  3akoHbl



MOJIEKYJIIPHOM (PU3MKM U TEPMOJMHAMUKHU (CBSI3b JIABJICHUS
UIECATBbHOTO Ta3a CO CpeoHEed KHUHETHYECKOM DSHEprueu
TEIJIOBOTO JBHWKEHHUS M KOHUEHTpAlUEW €ro MOJIEKYJ, CBA3b
TEMIIEPATYPhl BEIIECTBA CO CPEAHEH KHUHETHYECKOM BSHEprueiu
TEIJIOBOTO JBUKEHUS €T0 YACTHL, CBS3b JABJICHUS UICATIBHOIO
raza ¢ KOHIIEHTpAalMed MOJIEKYJl H €ro TeMIepaTypou,
ypaBHECHUE MenpaeneeBa—Kianelipona, TEPBbIN 3aKOH
TEPMOJAUHAMHKHN, 3aKOH COXPAHEHUS DSHEPrUU B TEIJIOBBIX
mpoleccax), TMpd  3TOM  HUCIOJIb30BaTh  MaTeMaTHUYeCKOe
BBIpQ)KEHUE 3aKOHOB, YKa3blBaThb YCJOBUS MPUMEHUMOCTH
ypaBHeHus: MenneneeBa—Knaneiipona;

aHAIM3UPOBaTh U  OOBSCHATH  DJIEKTPUUECKHE  SIBJICHUA,
UCIIOJb3Ysl OCHOBHBIE TOJIOKEHUS U 3aKOHBI AJIEKTPOAUHAMUKHU
(3aKOH CcoXpaHEHUsl JJIEKTPUUYECKOro 3apsana, 3akoH KyioHa,
IIOTEHIIMAJIBHOCTh  JJIEKTPOCTATUYECKOTO  MOJIA,  ITPUHIIMUII
CYIEPIIO3ULNN DJIEKTPUUYECKUX IIOJEH, IPU ITOM yKa3bIBas
yCJIOBUSI PUMEHUMOCTHU 3akOoHa KysoHa, a TakKe MpaKkTH4EeCKU
BAJKHBIE COOTHOIIEHMS: 3aKOHbI OMma ISl ydacTKa Lenu U IS
3aMKHYTOM JJIEKTPUYECKOW 1enu, 3akoH Jxoyis—Jlenna,
npasuia Kupxroda, 3akonsr @apajest A 371€KTpoIn3a);
OMKCHIBATh (PU3WYECKHUE TIPOLIECCHl M SIBJICHUS, HCIOIB3YS
BEJIMYUHBL: IIEPEMEILICHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJla
U CHCTEMBI T€Jl, CHUJIa, MOMEHT CHJIbI, JABJIICHUE, IOTCHIMAJIbHAS
DHEpPIrUsi, KHUHETUYECKas DJHEPIUs, MEXaHUdecKas DHEeprus,
paboTa CuIIbl, IICHTPOCTPEMHUTEIILHOE YCKOPEHHUE, CHIIa TAKECTH,
CUJla  YIPYrOCTH, CWJIA TPEHHUs, MOLIHOCTb, JHEPrus
B3auMOJIUCTBUS Tena ¢ 3emiéil BOMM3M €€ TMOBEPXHOCTH,
SHEPrus ynpyrou nedopmaiiuu npy>KuHbl, KOJUIECTBO TETUIOTHI,
abCcooTHAsE TeMmIiepaTypa Tena, pabora B TEpMOIMHAMUKE,
BHYTPEHHSISI DHEPrUsl MACAILHOTO OJHOATOMHOTO rasa, pabora
UJICATLHOTO Ta3a, OTHOCHUTENbHAs BJAXHOCTh Bo3ayxa, KII/]
UJCAIBHOTO  TEIUIOBOTO  JBWUIATENS; JJIEKTPUYECKOE  II0JIE,
HaNpPsHKEHHOCTD JJIEKTPUYECKOr0 I10JIs1, HANPSHKEHHOCTh IO
TOYEYHOI'0 3apsla WM 3apsoKEHHOrO IIapa B BakyyMe U B
JOUBJICKTPUKE, MOTEHIUA JIEKTPOCTATUYECKOTO MOJISI, PA3HOCTh
IIOTEHILINAJIOB, JJICKTPOABIUIKYILASI CUJIA, CUJIA TOKA, HAIPSKEHUE,
MOIIHOCTb  TOKA,  JJIEKTpUYeCKas  EMKOCTb  IUIOCKOTO
KOHJIEHCATOPa, COIIPOTUBIICHUE y4yacTKa enu Cc
IIOCJIEIOBATEIBHBIM U MTAPAJUICIIBHBIM COCIUHEHUEM PE3UCTOPOB,
SHEPIHUsl AEKTPUUECKOTO TOJISI KOHAEHCATOPA;

OOBSACHATH OCOOEHHOCTH TMPOTEKAaHUs (U3HUECKUX SBICHUM:
MEXAaHUYECKOE  JBH)KEHHUE, TEIUIOBOE JBWXXEHHE  YaCTHII
BEIIIECTBA, TEIJIOBOC paBHOBECHE, OpPOYHOBCKOE JBHXCHHE,
mubdy3usi, ucmapeHue, KAMEHUEe W KOHJCHCAIUs, TUTABJICHUE U
KpUCTaJIM3ausl, HaIIPABJICHHOCTh TEIUIoNEPEAAYH,
JJEKTpU3aluMs  TEJl, JKBUIIOTCHUUAIBHOCTH  IOBEPXHOCTHU
3apsKEHHOTO MPOBOIHUKA;

MIPOBOAUTL HCCICIOBAHUE 3aBHCUMOCTH OJHOM (HU3HUYCCKON
BEJIMYMHBI OT APYIrOM C HCHOJB30BAHUEM MPSIMBIX HU3MEPEHUN,
mpyu  3TOM  KOHCTPYHPOBaTh  YCTaHOBKY, (UKCHUPOBATH
PE3yNbTAThl MOJYYCHHOW 3aBUCUMOCTH (PH3WYECKUX BEIMYHUH B



BUjge TpaduKoB ¢ y4y€ToM aOCOJIOTHBIX MOTPEHIHOCTEH
U3MEPEHUH, AENaTh BEIBOBI 110 PE3YIbTATaM HCCIIEIOBAHUS;
IPOBOJUTH KOCBEHHBIE M3MEpEeHUsl (PU3MYECKUX BEJIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIM METOJ H3MEPEHHs, OIEHUBATH
aOCOJIOTHBIE M OTHOCHUTENIbHBIE TOTPEIIHOCTH TMPSAMBIX U
KOCBEHHBIX H3MEPEHUI;

IPOBOJMTHL OIBITBI IO MPOBEPKE MPEIIOKEHHOW THUIIOTE3BI:
IUTAHUPOBATh AKCIEPUMEHT, COOMpPATh SKCHEPUMEHTAIBHYIO
YCTAaHOBKY, aHAJIU3HPOBATh IOJIYYECHHBIE PE3yJIbTaThl U JIE€NATh
BBIBOJ] O CTaTyC€ MPEIJI0KEHHON TUIIOTE3bI;

coOmro/laTh TpaBwiia 0€30MacHOr0 TpyJda MpU MPOBEJECHUU
UCCJIEIOBAHUN B paMKax y4eOHOTO KCIEpPUMEHTA, MPaKTUKyMa
U y4eOHO-UCCIIeI0BATEILCKOM M MPOEKTHOM JESTENbHOCTU C
UCIIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB M J1A0OPATOPHOTO
000py10BaHUS;

pelaTh pacu€THBIC 33/1a4d C BHO 3aJIaHHOM U HESBHO 3aIaHHOM
¢u3nueckoil MOJENbI0: HAa OCHOBAaHMM aHaIW3a YCJIOBUS
000CHOBBIBaTh BBIOOp (U3MYECKOM MOJENH, OTBEUaIOIIeH
TpeOOBaHMUSIM  3a/ayd, MNPUMEHATb  (GOPMYJbl,  3aKOHBI,
3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOPUH TpH
UCIIOJIb30BaHUM MATEMATHYECKUX METOJOB pEUICHUs 3aaad,
OPOBOJWTH PACyYEThl HA OCHOBAHUM HMEIOLIUXCA JTAHHBIX,
aHaJIM3UPOBATh PE3YIBTATHI U KOPPEKTUPOBATH METOIbI PEIICHUS
C YU4ETOM IOJTYUYECHHBIX PE3YIBTATOB;

penaTh Ka4eCTBEHHBIE 3a/1a4H, TPEeOYyIOIe MPUMEHEHUS 3HAHUM
U3 Pa3HbIX pa3/ieNioB Kypca PU3UKH, a TAKKE UHTETPaIlMy 3HaHUN
U3  JpyruxX TOPEAMETOB  €CTECTBEHHO-HAYYHOrO  IMKJIA!
BBICTPAUBATh JIOTUUECKYIO LIEMIOYKY PACCYKIACHUM C OIOpOM Ha
U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UUECKUE SIBJICHUS;
UCIIOJIb30BaTh  TEOPETUYECKHME 3HAHUS JJIi  OOBSICHEHUS
OCHOBHBIX TPHUHIIMIOB pPaOOThl HM3MEPHUTENbHBIX MPHUOOPOB,
TEXHUYECKUX YCTPONCTB U TEXHOJOTUUECKUX MPOLIECCOB;
NPUBOJUTH TIPUMEPHl BKJIAJla POCCHUUCKUX U 3apyOeKHBIX
y4EHBIX-(U3UKOB B pa3BUTUE HAYKH, B OOBSCHEHHE MPOIIECCOB
OKPY’KAIOILIEr0 MUpPa, B PA3BUTUE TEXHUKHU U TEXHOJIOTHIA;
aHAJIM3UpOBaTh W  OIICHUBATHh TMOCJIEACTBUS OBITOBOM U
IIPOU3BOACTBEHHOW JEATEIBHOCTH YEJIOBEKA, CBS3AHHOW C
bu3nUecKUMHU  TMpoIeccaMu, C TMO3UIMH  JKOJOTUYECKON
0e30macHOCTH, IIPEJICTABICHUIN 0 palroOHaIbHOM
IPUPOJIONONIB30BAHUM, a TaKKE€ Pa3yMHOM UCIIOJIb30BaHUU
TOCTUKCHUWA HAyKU W TEXHOJIOTHM IS JAIbHEUIIEro pa3BUTHUSA
YeJIOBEYECKOro O0IIEeCTBa;

MPUMEHSATh pa3UYHbIe CHOCOOBI paboThl ¢ HHOPMAIUE
(Gu3HUEeCKOro COMEp)KaHUs C WCIOJIb30BAaHUEM COBPEMEHHBIX
WH()OPMAITMOHHBIX TEXHOJIOTHM, TPU OSTOM HCIOJIH30BaATh
COBpPEMEHHBbIC HMH(POPMAIIMOHHBIE TEXHOJOTUU [IJISi TIOMCKA,
nepepaboTKU U MPEIbSIBICHUS y4eOHON M HAY4YHO-TIOMYJISIPHOMN
uHpopmaIumy, CTPYKTYpUPOBAHUS u WHTEpIIpETaNN
uH(oOpMaIMK, TOJYyYEHHOW W3  Pa3IUYHBIX HCTOYHUKOB,
KPUTUYECKH aHAJU3UpOBATh TOJydaeMylo HWHpOpMaIuo u



OIICHMBAaTh €€ JOCTOBEPHOCTh KAaK Ha OCHOBE HMEIOIIUXCS
3HAaHWH, TaK ¥ Ha OCHOBE aHAJIN3a HCTOYHMKA WH()OPMAIINH;
NPOSIBIISITh  OpPTaHU3AIMOHHBIE W [MO3HABATEIbHBIC YMCHHSI
CaMOCTOSITEILHOTO TPHOOPETEHUSI HOBBIX 3HAHWWA B TIPOIECCE
BBITIOJTHEHHSI IPOCKTHBIX U yU4EOHO-UCCIIEIOBATEILCKUX PadoT;
paboTaTh B TpYIIE C HMCIOJHCHHEM pPAa3INYHBIX COIMATBHBIX
poneii, mIaHuUpoBaTh  pabOTy  TPyNOmbl,  PAMUOHAIBHO
pactpenenaTh ACSITeNbHOCTh B HECTAaHJAPTHBIX CHUTYaIUsX,
aJICKBATHO OIICHMBATh BKJIAJ KAXJIOTO M3 YYACTHHKOB T'PYIIIHI B
pelIeHre paccMaTpUBacMOl IPOOIIEMBI,

OpOSIBIISITh ~ MOTHBAIMI0O K  Oyaymed  mpodeccrnoHaTbHOMI
JCSATENIBHOCTH 10  CHEIUAIBHOCTSIM  (U3HKO-TEXHHYECKOTO
npodus.

K xonmy oOyuenuss B 11 Kiacce TpeaMeTHBIE pe3yibTaThl Ha
yIIIyOJIEHHOM  YPOBHE JIOJDKHBI  OTpPaKaTh CHOPMUPOBAHHOCTHh Yy
o0y4Jaronmxcst yMEHUM:

MOHUMATh POJib (U3UKKA B IKOHOMUYECKOW, TEXHOJIOTHMYECKOM,
COIMAIBHOW M 3TUYECKOM cepax NeaTeTbHOCTH YelI0BeKa, PoJib
U MecTO (PU3UKU B COBPEMEHHOUW HAy4yHON KapTHHE MHpa, POJIb
ACTPOHOMHMHU B TIPAKTUYECKOM JIEITEIBHOCTH YEJIOBEKA U
JNaJdbHEWIIIEM  HAayYHO-TEXHUYECKOM  Pa3BUTUHU, 3HAYCHHUE
OMHCATENIbHON, CHUCTEMaTHU3UPYIOUEeH, OOBSICHUTEIBHOH U
IIPOTHOCTUYECKOM byHKIMN dbusnueckoirt  Teopuum  —
ANEKTPOAUHAMUKH, CIEIUATBHON TEOPUU OTHOCUTEIBbHOCTH,
KBaHTOBOU (DM3UKH, pOJib (PU3UUECKON Teopur B HOPMHUPOBAHUU
OpeacTaBlieHU O  (Qu3Myeckod KapTHUHE MHpPA, MECTO
¢u3nueckoil KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPEACTABICHUI O IPUPO/IE;

pasznuyaTh YCIOBHUS MPUMEHUMOCTH MOJeNeld (GU3UIECKUX Tell U
MpOIECCOB  (SIBJICHUI):  OJHOPOJHOE  DJEKTPUUECKOE U
OJTHOPOJTHOE MAarHUTHOE TIOJIsl, TAPMOHMYECKHE KOJIeOaHus,
MaTeMaTH4YEeCKUN MAasiTHUK, WICAJbHBIM IPYKUHHBIM MAasITHUK,
TapMOHUYECKUE BOJHBI, HWACAIBbHBIA KOJIEOATEIbHBIN KOHTYD,
TOHKAas JIMH3a, MOJEJEW aroma, aTOMHOTO SiJipa U KBAaHTOBOU
MOJEJIH CBETA;

paznuyaTh ycnoBusi (TpaHUIbl, 00JacTH) TPUMEHUMOCTH
¢u3NUecKMX  3aKOHOB, TMOHUMAaTh  BCEOOIIMM  XapakTep
(yHIaMEHTAIbHBIX 3aKOHOB U OTPAHUYEHHOCTb MCIOJIb30BaHUS
YaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh W OOBSICHATH AJIEKTPOMATHUTHBIE MPOIIECCH U
SBJICHUS, UCIOJb3yd OCHOBHBIC IIOJIOKEHUSI W  3aKOHBI
ANEKTPOAMHAMUKNA W CHEUUABHOW TEOPUM OTHOCUTEIIBHOCTH
(3aKOH COXpaHEHUs IEKTPUUYECKOTO 3apsijia, cujaa Amiepa, cuia
JlopeHua, 3aKOH 3JIEKTPOMArHUTHOM MHAYKIMHU, paBwiIo JIeHua,
cBs13b DJIC caMOMHAYKIIMU B 3JIEMEHTE JIEKTPUUECKON LEMU CO
CKOpPOCTBIO U3MEHEHHUSI CHUJIbl TOKA, IMOCTYJAThl CHEIUAIbHON
TEOPUU OTHOCUTENBHOCTH DUHILITEWHA);

aHATM3UPOBATh M OOBSICHATH KBAHTOBBIC MPOIIECCHI U SBIICHUSA,
UCTIONIB3Ysl  TIOJIOKEHUSI KBAHTOBOM  (u3uku  (ypaBHEHUE
OiinmrerHa g Gotoddderra, mepBelii U BTOPON MOCTYIATHI



bopa, TIPUHIIATT COOTHOILIEHUS HEONPENECIEHHOCTEN
['eit3enOepra, 3akOHbI COXpPAaHEHHS 3apsJIOBOITO M MAacCOBOTO
YUCEJl U DHEPTUHU B AJIEPHBIX PEAKLMAX, 3aKOH PAAUOAKTUBHOTO
pacriajna);

ONMKCHIBATh (PU3MYECKHUE TIPOLIECCHl M SIBICHUS, HCIOIb3YS
BEJIMYMHBIL: HAIPSKEHHOCTh JJIEKTPUYECKOTO MOJs, MOTEHINAI

QJICKTPOCTATUICCKOI'O I10JI4, Pa3HOCTb IMIOTCHOMAJIOB,
QJICKTPOABHIKYIIAA CHJIa, HHAYKOWUA MAargmMTHOI'O I10JIA4,
MarHUTHBIN IIOTOK, CHJIa AMHepa, HHAYKTUBHOCTD,

ANEKTPOJBIKYINASL CUJIa CAMOUHAYKIIMU, SHEPIUsi MarHUTHOTO
MOJII MTPOBOJIHUKA C TOKOM, PEISITUBUCTCKUN MUMIIYJbC, MOJHAs
SHEPrUs, SHEPIrHs TOKOS CBOOOJHON YaCTHIIbI, HSHEPTUi H
UMITYJIbC (DOTOHA, MACCOBOE YHMCIIO U 3aps/l siApa, SHEPIHs CBS3U
apa;

OOBSACHATH OCOOEHHOCTH TMPOTEKaHUs (U3MUECKUX SIBJICHUM:
ANIEKTPOMATHUTHAS ~ WHAYKIUS, CAMOUHJIYKIHMSA, pPE30HAHC,
uHTeppEepeHIusl BOJH, Judpakius, AUCIEpCUs, IOIHOE
BHYTPEHHEE  OTpaKCHHE, dboTornexTpuueckuit 3 dexT
(boToaddexr), anbda- u O6era-pacnajbl saep, raMMa-u3IydeHre
anep, GU3ndecKkue MPUHIUIIBI CIEKTPAILHOTO aHajan3a U paboTh
nasepa;

OMpeNeNsaTh  HalpaBlICHUE UHIYKIUU MArHUTHOTO  TIOJIS
IIPOBOJIHUKA C TOKOM, CHJIbI AMIiepa u cuiibl JIopeHiia,

CTPOUTH N300paKEeHHE, CO3/ITaBaAEMOE TIIOCKUM 3€pKaJIoM, TOHKOU
JIUH30M, U paCCYUTHIBATh €T0 XapaKTEPUCTUKH;

OPUMEHSTh OCHOBOIOJATAIONINE ACTPOHOMUYECKUE TOHSTHA,
TEOPUU M 3aKOHBI I aHaIM3a U OOBSICHEHUS (U3HUECKUX
MPOLECCOB, MPOUCXOIAIINX B 3BE3AX, B 3BE3AHBIX CUCTEMAX, B
MEXTaIaKTHUYECKOM Cpejie; BIKEHUsI HEOSCHBIX TeJl, SBOJIOIUN
3BE311 M BeeneHnHol;

IIPOBOJUTH UCCIIEIOBAHNE 3aBUCUMOCTEN (DU3UUYECKUX BEIUYUH C
UCIIOJIb30BaHUEM MPSIMBIX WU3MEpPEHUI, npu ATOM
KOHCTPYUPOBATh  yCTAaHOBKY,  (PUKCHUpPOBATH  PE3YJbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (DU3WYECKUX BEIUYMH B BHJE
rpaduKkoB ¢ y4€ToM aOCOJIOTHBIX IOTPEITHOCTEH H3MEpEHUH,
JIeaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHUsl (PU3MYECKUX BEJIUYUH, MPU
ATOM BBIOMPATh ONTUMAJBHBIM METOJ W3MEPEHHs, OIEHUBATH
aOCOJIOTHBIE Y OTHOCHUTEINIbHBIE TOTPEIIHOCTH TMPSAMBIX U
KOCBEHHBIX U3MEPEHNUN;

POBOJUTH OIBITHl MO TIPOBEPKE MPEATOKEHHOW THUIIOTE3bI:
IJIAHUPOBATh JKCIEPUMEHT, COOMpPATh OSKCIEPUMEHTAIBHYIO
YCTaHOBKY, aHAJIM3UPOBAThH TMOJTYYCHHBIC PE3yJbTaThl U JEiaTh
BBIBOJ] O CTaTyCE€ MPEUIOKEHHOMN TUTIOTE3HI;

OMHCHIBATh METOABl TOJYUYCHUS] HAYYHBIX ACTPOHOMUYECKHUX
3HAHUM;

coOmolaTh TpaBmwia O€30MacHOr0 TpyJda MpU TPOBEICHUU
MCCJICIOBAHUM B paMKax y4eOHOTO KCIEPUMEHTA, MPAKTUKyMa
U y4eOHO-UCCIIEIOBATENLCKOW M TPOCKTHOM JESTEIBHOCTH C
WCIIOJIb30BAaHUEM H3MEPUTENBHBIX YCTPOWUCTB M JIa0OPATOPHOTO
000pyI0BaHUS;



pemath pacu€THBIC 3a7]a91 C SIBHO 3aJJaHHOW W HESIBHO 3aJJaHHON
¢u3ngecKkoii MOJEeNpI0: Ha OCHOBAaHMM AaHAlKW3a YCIOBUSA
BBIOMpaTh (PU3NYCCKUE MOJICIH, OTBEUAIOIINE TpPEeOOBAHHSIM
3a/la4, TPUMEHATH (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W
nocTynaTel  (U3WYECKUX  TEOpUA TPU  HCTOIH30BAHUH
MaTeMaTHYECKUX METOJIOB PEHICHHsI 3aad, IPOBOJAUTH PaCUETHI
Ha OCHOBAaHUU MUMEIOIINXCS JTaHHBIX, AHATU3UPOBATh PE3YJIbTATHI
U KOPPEKTHPOBATh METOMBI PEIICHUS C YYETOM IOTYYCHHBIX
pe3yIbTaTOB;

peniaTh KaueCTBEHHBIC 3a/1a4M, TPEOYIOIIe MPUMEHEHHUS 3HAHUHT
U3 Pa3HBIX pa3/ieoB Kypca PU3uKH, a TAKKe WHTETPAIlUN 3HAHUHA
U3  JpyrHX  TPEIMETOB  €CTECTBEHHO-HAyYHOTO  ITUKJIA:
BBICTPAUBAaTh JIOTHYECKYIO IEMOYKY PACCYKIACHHUHA C OMOpOM Ha
M3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3NICCKHUE SIBIICHUS;
UCIOJb30BaTh  TEOPETUUYECKUE 3HAHUA AN OOBSICHEHMS
OCHOBHBIX NPHUHLHUIIOB pabOThl HM3MEPUTEIbHBIX MPUOOPOB,
TEXHUYECKUX YCTPOICTB U TEXHOJIOTMUECKUX MPOIIECCOB;
OPUBOJAUTH TMPUMEPHl BKJIAJa POCCUHCKUX M 3apyOeKHBIX
yu€HBIX-(DU3UKOB B Pa3BUTUE HAYKU, B OOBSICHEHHE IPOLIECCOB
OKpY>KaIOIlIer0 MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHI;
aHAJIM3UPOBaTh M  OLEHUBATh IOCIEACTBUS OBITOBOM H
OPOU3BOJACTBEHHON JEATEIIbHOCTH YEJIOBEKa, CBSI3aHHOM C
¢uznyeckuMu  mpoueccamMu, C  HO3MLIMH  3KOJOTHYECKOU
0€30IMMacHOCTH, IpeJICTaBICHUN 0 palroHaIbHOM
OPUPOJIONOIb30BAaHUM, A TaKXKE pPa3syMHOM MCIIOJIb30BaHUU
JOCTUKEHUM HAyKW W TEXHOJIOTUH JJIsl JalbHEMILEro pa3BUTHS
YeJI0BEYECKOro 00IECTBa;

OPUMEHSTh pPa3jMYHble CHOCOOBl paboThl ¢ uHpOpMaluen
(u3nYecKoro coiepx)aHusi C MCIOIb30BAHHUEM COBPEMEHHBIX
MHPOPMAIIMOHHBIX ~TEXHOJIOTUH, TIPU OSTOM HCIOJIb30BaTh
COBpEMEHHbIE HH(OpPMAIIMOHHBIE TEXHOJOTUU MJIs IOMCKa,
nepepaboTKU U MpeabsABICHUS Yy4eOHOM M HayYHO-MOMYJISIPHON
UHpOpMaIu, CTPYKTYpUPOBaHUS u UHTEpIIpeTaluu
UHpOpMaAIMK, TMOJYYEHHOM W3  pa3lMYHBIX HMCTOYHUKOB,
KPUTHUYECKH aHAIM3UPOBATh IMOJIy4aeMyl0 HHPOpPMALUIO0 MU
OLICHHMBAaTh €€ JOCTOBEPHOCTh KAaK Ha OCHOBE MMEIOIIUXCS
3HAaHUHU, TaK ¥ Ha OCHOBE aHAJIN3a UCTOUYHMKA HH(OPMALIUY;
OpOSIBIISITh  OPraHU3allMOHHbIE W  [MO3HABaTEJIbHBIE YMEHMS
CaMOCTOSITENIbHOTO NPHOOpPETEHUs] HOBBIX 3HAHUNA B IIpOLECCEe
BBITNIOJIHEHUSI IPOEKTHBIX U yUE€OHO-UCCIIE0BATENbCKUX PadoT;
paboTaTh B TpYIIE C HMCIOJIHEHHEM pA3JIMYHBIX COIMAIBbHBIX
ponei,  miIaHUpoBaTh  pabOTy  TpPyHOmbl,  PALHUOHAIBHO
pacnpenenaTb JACsTeNbHOCTh B HECTaHAAPTHBIX CUTYalMsX,
aJIeKBaTHO OLICHMBATh BKJIAJ KaXJI0TO M3 YYACTHUKOB I'PYIIIHI B
pellIeHre paccMaTpuBaeMon IpoOJIeMBl;

NOpOSBIIATh  MOTHBALMI0O K  Oyaymedl  npodeccruoHanbHON
AESTENIbHOCTH 1O  CHEHUAIBHOCTSIM  (PU3HKO-TEXHUUECKOTO
poQuIs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KonuyecTBo yacos
Ne HanMeHoBaHMe pa3jeioB U TeM DJIeKTpOoHHbIe (LM (ppoBbIE)
KoHTpoJibHbIE IIpakTHYeckue
/1 | MporpamMmsl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTshI

Pasznea 1. HAYUYHBIA METO/ ITIO3HAHUS ITIPUPOIbI

Hayunsiii MeToq no3Hanus bubnuoreka [IOK
11 6
IIPUPOJIBI https://m.edsoo0.ru/f16b68d7
Hroro no pasneny 6
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemaruia 10 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22 Jluramiica 10 https://m.edso00.ru/f16b68d7
" bubmuoreka [JOK
23 Cratika TEpAOTO TeNa S 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
24 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroro mo pazaeny 35

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1

OCHOBBI
MOJIEKYJIIPHOKUHETUYECKON
TEOpUHU

15

bu6mmorexa [{OK
https://m.edsoo.ru/f16b68d7
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3.2 Tepmonnnamuka. TennoBble 20 1 bubmmorexa [IOK

' MaIHHbI https://m.edso00.ru/f16b68d7
33 ArperaTHbl€ COCTOSIHUSI BEILIECTBA. 14 1 bubnuoreka [IOK

' Ma3oBbIE MEPEXOIBI https://m.edso0.ru/f16b68d7

Hroro no pazneny 49

Paznen 4. JIEKTPOJANHAMUKA

bu6mmoreka [IOK

4.1 DUICKTpHtECKoe Hone 24 1 https://m.edsoo.ru/f16b68d7
49 n . N 24 1 bu6mmoreka [IOK

. OCTOSTHHBIN AJIEKTPUYECKHI TOK httos://m.edsoo.ru/fL6b68d7
43 T 5 bubmuoreka [JOK

' OIHL B PASITHIHREE Cpestax https://m.edsoo.ru/f16b68d7

Uroro no pazaeny 54

Paznen 5. DU3HUYECKHUN MPAKTUKYM

5.1 ) 7 16 16 bubnnorexa [JOK
. e https://m.edso0.ru/f16b68d7
Hroro no pazuemy 16
bubnmoreka [JOK
PesepBHOE Bpems 10

https://m.edsoo.ru/f16b68d7

OBIIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 170 8 16
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11 KITACC

HaumeHoBaHuUe KoauvecTBo yacoB
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
nporpamMmbl padoThI padoThI
Pazpnen 1. JIEKTPOIUHAMUKA
bubmuoreka [JOK
11 Marmutioe roze 14 https://m.edso0.ru/39859¢ef1
12 DneKTpoOMarHuTHas 13 1 bubnnoreka [JOK
' VHIYKIMS https://m.edso0.ru/39859ef1
Utoro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
91 MexaHudeckue 10 bu6nmoreka [JOK
' KoJIe0aHusI https://m.eds00.ru/39859¢f1
29 DNIEKTPOMarHuTHHIE 15 bubnunoreka [JOK
' Kose6anus https://m.eds00.ru/39859ef1
Mexanuueckue u
2.3 ANIEKTPOMATHUTHBIE 10 1 bubmorexa HOK
' P https://m.edso00.ru/39859ef1
BOJIHBI
bu6mmoreka [JOK
24
Onrika 25 1 https://m.eds00.ru/39859f1
Uroro no pazaeny 60

Pazzea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCHUTEJBHOCTH

3.1

Ocuosst CTO

5

1

bu6mmoreka [JOK



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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https://m.edso00.ru/39859f1

Hroro no pazaeny 5
Pasnen 4. KBAHTOBASI ®PU3UKA
41 KopnyckynsapHo- 15 bubnmoreka [JOK
' BOJIHOBOM JTyaiu3M https://m.edsoo.ru/39859¢ef1
bu6mmoreka [IOK
4.2 Pusnka aroma 5 https://m.eds00.ru/39859¢f1
®duzrka aTOMHOIO Sapa
4.3 U DJIIEMEHTAPHBIX 5 bubmorexa [IOK
' P https://m.eds00.ru/39859¢f1
YaCTHIL
Hroro no pasneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DJIEMEHTHI aCTPOHOMUU 19 bubnunoreka [JOK
' ¥ acTpOhH3UKH https://m.eds00.ru/39859¢f1
Uroro no pazaeny 12

Paznen 6. PU3HUECKHUN MPAKTUKYM

6.1 duznueckuit 16 16 bu6nmoreka [JOK
' IPAKTUKYM https://m.eds00.ru/39859¢f1
Utoro mo pazneny 16

Paszpen 7. OBOBIIAIOIIEE IOBTOPEHUE

7.1

Cucremaruzanus u
00001IeHne
MIPEAMETHOTO

15

bu6mmoreka [JOK
https://m.eds00.ru/39859¢f1
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COJICpKaHUs U OTbITA
JESITEIIbHOCTH,
nproOPETEHHOTO IPU
U3y4eHHUH Kypca
¢buzukn 10 — 11

KJIACCOB
Uroro no pazaeny 15
bu6mmoreka [IOK
P
€3€pBHOC BpEMA 10 https://m.eds00.ru/39859ef1
OBHIEE KOJIMYECTBO
170 16

YACOB I10 [TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka KoHTpoJibHbIE IIpakTuyeckue
n/n Bcero U3YYeHH s oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 ®dusuka — pyHaaMeHTaIbHas 1 bubnuoreka [IOK
HayKa O MPUpOJIe https://m.edsoo.ru/1beef346
HayuHb1ii MeTOZ TO3HAHUA U
2 METOJIbI UCCIIEI0OBAHUS 1 bubmmorexa LIOK
a a . https://m.edsoo.ru/3a7fde29
(bU3NYECKUX SIBICHUH
OKCIIEpUMEHT U TeOpus B
3 IIPOLIECCE MMO3HAHUS IPUPOLBL. 1 bubnnorexka [JOK
HabntoneHnue v 5KCepuMeHT B https://m.eds00.ru/34c49931
¢buznke
4 CrniocoObl n3MepeHus 1 bubnnorexka [JOK
(bu3NYeCKUX BETUYNH https://m.edsoo.ru/ca2def03
AOCOII0THAs M OTHOCUTEIbHAS
5 MOTPEIIHOCTH U3MEPEHUN 1 bubnuorexa LIOK
p p https://m.edsoo.ru/7f18fda3
(bu3NYEeCKUX BETUUYNH
MopenupoBanue B pusuke. Poin
1 MecTO (PU3HKHU B
6 (bopMHpPOBaHUN COBPEMEHHON 1 bubmmorexa LIOK
P pv P https://m.edsoo.ru/eabbdedl
Hay4yHOW KapTUHBI MUpa, B
MIPaKTUYECKON JESITEIbHOCTH



https://m.edsoo.ru/1beef346
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monen

MexaHnuecKkoe IBUKEHHUE.
CucremMa orcuera.

7 OTHOCHUTEBHOCTH bubmuorexa [JOK
MEXaHUYECKOI'0 JABMIXKCHHUSL. https://m.edsoo.ru/e9a52f02
[Ipsimast u oOpaTHas 3agaun
MEXaHUKH
Pannyc-BekTop maTepuaibHON
TOYKH, €r0 IPOEKIMH Ha OCU

8 KoopauHat. TpaeKkTopusl. bubmmorexa LOK

https://m.eds00.ru/30a108a5
[Tepemenienue. Ckopocts. Mx
MPOEKLHU HAa OCH KOOPAUHAT
PaBHOMEpHOE IPSIMOJIMHEWHOE

9 nsuxenue. ['papuyeckoe bubnnorexka [JOK
ONMCaHUE PABHOMEPHOIO https://m.edso0.ru/89ba7190
MPSMOJIMHENHOTO ABUKEHUS

10 CrnoxxeHue nepeMenieHni u bubnuotexa [JOK
ckopocrtel. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE BHKEHHE.

MrHoBeHHas CKOPOCTb.
11 Yckopenue. [IpsamonuneiiHoe bubnuorexa LIOK
https://m.edso00.ru/a99549a7
JBUYKEHUE C TOCTOSTHHBIM
YCKOpEHUEM
I'paduaeckoe onucanue
. bubnuorexa [JOK
12 MPSIMOJTMHEHHOTO IBUKECHUS C

MMOCTOAHHBIM YCKOPCHUCM

https://m.edsoo.ru/b7560bbf
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CBobOoaHOe mageHue. Y CKopeHue
CBOOOIHOTO HaICHHUS.

13 3aBUCUMOCTH KOOPAMHAT bubmmorexa LIOK
b ’ https://m.edsoo.ru/f738109¢c
CKOPOCTH, YCKOPEHUS OT
BPEMEHH U UX rpapuKu

14 JIBm>keHHe Tenna, OpOIIeHHOTO bubnmoreka [JOK
M0/, YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonmHelHOE nBUKEHUE.

JIBH>KEHUE 110 OKPY>KHOCTH.

15 VYrioBast v TMHEWHAsI CKOPOCTb. bubnuorexa [JOK
[Tepuon u yacrora. https://m.edso0.ru/33196fbe
LlenTpocTpeMuTeNbHOE U MOTHOE
yCKOpEeHHUe

16 KonTponbHas pabota no teme bubnnorexka [JOK
"Kunemaruka" https://m.edso00.ru/1242f32e
IIepBb1if 3ak0H HproTOHA.

HNuepimanbHble CHCTEMBI

17 orcuéra. [TpunHIun bubnuoteka [JOK
OTHOCUTENBHOCTHU [ anmues. https://m.edsoo.ru/5a9e4a64
HeunepuuansHble cucTeMbl
oTcuéra

18 Cuna. PaBHOA€EHCTBYIOIIAS CHIIA. bubnnorexka [JOK
Bropoii 3akon HeroTrona. Macca https://m.edso00.ru/141d3837

19 B3aumoneiicteue ten. Tperunit bubnuotexa [JOK
3akoH HproToHa https://m.eds00.ru/57dba505

20 [IpuHIMI Cynepno3uuu CUil. bubnnorexa [JOK



https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
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Pemenue 3a1a4 Ha npuMEHEHUE
3ak0oHOB HproTOHA

https://m.edsoo.ru/bdf997tb

3aKOH BCEMUPHOTO TATOTEHUS.

21 DKBUBAJICHTHOCTh bubmuorexa [JOK
I'PaBUTALMOHHOW U MHEPTHOU https://m.edsoo.ru/9aba2b0a
MacChl
29 Cuiia TSKeCTH U yCKOPEHUE bubnnoreka [JOK
CBOOOTHOTO TIAZCHUS https://m.eds00.ru/22757f26
JIBrokeHrne HeOECHBIX TeI M MX
93 HCKYCCTBEHHBIX CITyTHHKOB. bubmuorexa [JOK
[IepBas kocMHu4ecKas CKOPOCTb. https://m.edsoo.ru/11abfa0a
3akonsl Kemnepa
24 Cuna ynpyroctu. 3akoH ['yka. bubnuoreka [IOK
Bec Tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa v BUIbI
CUI T :Hm I[BIf)KSHHe B bubmmorexa [TOK
25 - Kp T H " ST G https://m.edsoo.ru/1fa86499
AOC 3¢ ¢ yaeTom ¢ https://m.eds00.ru/2cb29676
COTIPOTHUBIICHUS CPEIbI
26 Jasnenue. I'napocrarnueckoe bu6mmoreka [IOK
nasnenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOJIFOTHO TBEPJIOE TEJIO.
bu6mmorexa [IOK
[TocTynarenbHoe u
21 BpalllaTeJIbHOE JIBUKEHHUE bubmmorexa [OK
patt A https://m.edso00.ru/2b95d57e
TBEPJIOTO Tena
08 MoOMEHT CHJIbI OTHOCUTEIBLHO OCH bu6mmorexa [IOK

BpalICHU:. IIneyo cumnbl

https://m.edso00.ru/653d3459
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CrnosxeHue cuil, NpUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTu

29 Tena. Y CIOBUS PaBHOBECHS bubmorexa [IOK
) P https://m.edsoo.ru/9aa79a7d
TBepOTO Tena. Buapl
paBHOBECHs
bubmuoreka [JOK
30 Pemenue 3agau
A https://m.edsoo.ru/dclcaacO
KontponbHas paboTa mo teme
31 "Ilnnamuka. CTaTuka TBEpPAOTO bubmorexa [JOK
| ’ PA https://m.edsoo.ru/9f5a574c
Tena
Nmnynbc MmaTepuanbHOU TOUYKH,
CHUCTEMBbI MaTePUATIbHBIX TOYCK.
32 LlenTp Macc cucTeMsl bubmorexa [JOK
P https://m.edsoo.ru/4bb8294b
MaTepuaIbHBIX TOYeK. Teopema o
JBUKCHHH IIEHTPA MacC
NMmynibe CUITBI 1 UISMEHEHHE
33 UMITyJIbCA TeJa. 3aKOH bubnuoreka [IOK
COXpaHEHUs UMITYJIbCA. https://m.edsoo.ru/13f0a221
PeaxkTnBHOE ABMKEHIE
MowMmeHT uMIynsca
MaTepUaIbHOM TOUKH.
34 IIpencraBieHue 0 COXpaHEHUH bubmnorexa [IOK
p p https://m.edso0.ru/d6532eb9
MOMEHTa UMITyJIbCa B
IEHTPATHHBIX TOJISX
Bbubanoreka [IOK
35 Pemrenne 3agau 1

https://m.edsoo.ru/f7706d63
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PaGora cuiiel HA MaJIOM U HA
KOHCYHOM HepeMeH_IeHI/II/I.

bubmuoreka [JOK

3 I'paduaeckoe npencrapieHue https://m.eds00.ru/913974c7
paloThI criibl. MOLHOCTh CUJIBI
Kunernueckas sneprus. Teopema
37 00 U3MEHEHUHN KHHETUYECKOM bubmmorexa [JOK
. https://m.edsoo.ru/9a5e2e74
9HEPruU MaTepUAIIbLHON TOUKU
[ToTrenumanpHble U
38 HEMOTEHIMAJIbHBIC CUJIBI. bu6mmorexa [IOK
[TorenumaneHas sHeprus. Bropas https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTb
Tperbs KocMUYECKast CKOPOCTb.
CBs13b pabOTHI HEMOTEHIMATIBHBIX
39 CHJI C UBMEHCHHEM bu6mmoreka [IOK
MEXaHUYECKON YHEPTUU CUCTEMBI https://m.edsoo.ru/f57b4e01
Tel. 3aKOH COXPaHEHUS
MEXaHUYECKOHN HEPTun
Yupyrue u Heynpyrue
40 CTOJIKHOBEHUS. Y paBHEHUE bubnnorexka [HOK
bepnymnm uig naeansHOR https://m.eds00.ru/f30f43b6
KHUIKOCTU
KonrtponsHas pabora no teme
41 "3aKOHBI COXpPAHEHUS B bubmmorexa LIOK
B https://m.edsoo.ru/474e7c4a
MEXaHHUKE
42 PasButne npexacrasnenuii o bubnnoreka [JOK

IpUpOAC TCIJIOTHI. OcHOBHbBIE

https://m.edsoo.ru/b0a4445f
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nonioxxerust MKT. Tuddyzust.
BbpoyHOBCKOE 1BUXKEHUE

Crpoenue ra3000pa3HbIX,
KHUJIKHUX U TBEPABIX TCJI.

43 XapakTep IBHKCHHUS U bubmoreia OK
P pv)l https://m.edsoo.ru/c44d02e2
B3anMOJCUCTBUA YaCTUL]
BelIeCTBa
Macca u pazmepbl MOJIEKYJT
44 (atomoB). KonnuectBo BemiecTBa bubmorexa LHOK
' B ' https://m.edso0.ru/c5h72ab7
[TocTostnuas ABoraapo
45 Temneparypa. Temiosoe bubnuoreka [IOK
paBHoBecue. [Ikana Llenbcus https://m.eds00.ru/0070d493
bubmuorexa [JOK
46 P
CHICHHC sajad https://m.edsoo.ru/1531aba5
bu6mmoreka [IOK
47 nu ira3. [
ACIBHBIN Ta3. 1 a30BPIC SAKOHET https://m.edsoo.ru/1deb2367
48 VYpaBuenue MeHnieneena- bubnuoteka [JOK
Kunaneiipona. Pemenue 3anau https://m.edso00.ru/8d12c328
49 AOcoutoTHas TeMIiepaTypa. bubnunorexa [JOK
3akoH /lambToHa https://m.edsoo.ru/14e02d1f
N3omporieccsl B uealbHOM rase
50 c HOCI;O:HHBIM KO?I[I/I‘—IGCTBOM bubmorexa HOK
https://m.eds00.ru/68878d51
BeIeCTBa
I'pacdmueckoe npencraBneHne
pab ped bubmuorexa [JOK
51 M30IPOIIECCOB: U30TEPMa,

n30x0pa, n3obapa

https://m.edso0.ru/1344327b
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bubmuoreka [JOK

52 Octosrioe ypasretie MKT https://m.edso0.ru/c8094721
53 Pemenue 3amau bubmoreka LOK
https://m.eds00.ru/10265a05
CBs13b a0COMIOTHOM TEMIIEPATYPHI
TEPMOJIUHAMUYECKON CUCTEMBbI
o4 CO CpeaHel KUHETUUECKOU https://m.edsoo.ru/c38af875
SHEPTHUEH MOCTYNaTeIbHOTO
TETIUIOBOTO JABUKEHUS €€ YaCTHI]
55 O60061eHre U cucreMaTH3anus bubnnoreka [JOK
3HaHuii o teme "OcHoBel MKT" https://m.eds00.ru/09d12fd8
56 KontponbHas paboTa mo teme bubnnoreka [JOK
"Ocnossl MKT" https://m.edsoo0.ru/13adad59
TepmoauHaMuueckas cuctema.
3ajaHre BHEIIHUX YCIOBHM 1JIst
T/l cuctemsl. BHenHue u
57 BHYTPEHHUE IIapaMeTpBhI. bubnuoreka [IOK
[Tapamerpsr T/] cuctemsl kak https://m.edso0.ru/5f8d38a3
CpeHME 3HAYCHUS BETUYHH,
OIACHIBAKOIINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
Hynesoe Hauano
TEPMOJIMHAMHUKH.
bu6mmoreka [JOK
58 Camorpon3BOTbHAS peTaKcaIus

TJI cucteMsl K TEMIIOBOMY
PaBHOBECHIO

https://m.edsoo.ru/8ec512f0
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Moaens naeaasLHOro ra3a B

bubmuoreka [JOK

59 TEPMOJMHAMHUKE. Y CIIOBHS
pMOA . https://m.edso0.ru/29355001
MIPUMEHUMOCTH 3TOI MozeNnu
YpaBHenue Menpaeneena-
60 Knaneiipona u BeIpaskeHUE IS bubmorexa [IOK
p . p s https://m.edsoo.ru/bal178d0
BHYTpPEHHEH SHEPrun
BeIpaxxenue niis BHyTpeHHEN
SHEPTUH OJHOATOMHOTO
61 UJIeaTHbHOTO Ta3a bubmorexa [JOK
K ’ https://m.edsoo.ru/acscacls
Ba3UCTATUUYECKUE U
HECTaTHYECKUE MPOIECChI
OnemeHTapHas paboTa B
62 TepMoAVHaMuKe. Beruucienue bubnnorexa [HOK
paboThl o rpaduKy mpoiecca Ha https://m.edso00.ru/741d5738
pV-nuarpamme
Tennonepenaua kKak crnocod
63 W3MEHEHUs BHYTPEHHEN SJHEPruu bubnnorexka [JOK
TJI cuctembl 6€3 COBEPIICHHS https://m.edso00.ru/3d734561
paboThI
64 KonBekuusi, TEmonpoBOIHOCTb, bubnuoteka [JOK
W3JTy4YEeHHE https://m.edsoo.ru/157b54cd
KonnuecTBo TEMIOTHI.
TemnoéMmkocTs Tema. Y neapHas u Bt OK
R uOIMoTeKa
65 MOJIIpHAs TETUIOEMKOCTH a

BCIIIECTBA. y,ZICJ'II)HaH TCIIJIOTAa
CropaHus TOIIMBA

https://m.edsoo.ru/7ba67355
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Pacuér xonmyecTBa TEIIOTHI pU bubnmoreka [JOK
66
TeIuIonepeaaye https://m.edsoo.ru/l1db5ad4e
[TonsTre 06 aqnabarHom
67 nporecce. [lepBriii 3aK0H bubmorexa HOK
poreece. Liep https://m.eds00.ru/d8098824
TEPMOIMHAMUKHU
KonndectBo TemioTs u pabora
68 KaK Mepbl U3MEHEHUs bubnuoreka [IOK
BHyTpeHHeH 3Heprun T]] https://m.edsoo.ru/b047alcd
CUCTEMBI
Bropoii 3akoH TepMOITMHAMUKHA
JUTSL PABHOBECHBIX U
69 HEPaBHOBECHBIX MTPOIIECCOB bubmorexa LHOK
P pott ) https://m.edsoo.ru/c6f4f464
HeoGpaTtumocTs NpupoIHBIX
MIPOIIECCOB
70 [IpuHIMIBI EHCTBUS TEIIOBBIX bubnuoreka [IOK
maruH. KITT https://m.edso0.ru/2e945513
71 MakcumansHoe 3HaueHue KIT/1. bubmuorexa [JOK
uxn Kapno https://m.edsoo.ru/fe3857b9
bu6mmoreka [JOK
72 P
cHicme safat https://m.edsoo.ru/b3efal8b
DKOJOTHYECKHE aCTIEKThI
WCIIOJIb30BAHUS TETUTOBBIX
73 Burateseil. TermmoBoe bubmorexa HOK
g ' . https://m.eds00.ru/9867aaa’
3arpsi3HEHUE OKPYIKAIOIEH
CpeIbI
74 Pemenue 3amau bu6mmoreka [IOK
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https://m.edso0.ru/c8c70432

O00011IeHNE U CUCTEMATHU3ALIS
3HAaHUHU 110 TEME

bubmuorexa [JOK

75
"Tepmonunamuka. TenaoBbie https://m.edsoo.ru/28d62b3f
MalIuHE"
KonrponsHas pabora o Teme
76 "TepmoanHamuka. TerioBsie bubmaorexa LIOK
P | ' https://m.edsoo.ru/1b6e26¢c5
MAILUHBI
[TapoobpazoBanue u
77 KoHsieHcanus. Vicmapenue u bubnuorexa [JOK
KuneHue. Y geiabHas TEIuioTa https://m.edso0o.ru/6f8e6777
mapooOpa3oBaHus
Haceplmmennble 1 HEHACBIIEHHEIE
napsl. KauecTBeHHas
3aBUCHUMOCTD INIOTHOCTH U
MABIIEHUS HACKLIIIEHHOrO Hapa OT
78 TeEMIEPATyphbl, UX He3aBI/ICI/Ill\3/IOCTL bubmaorexa [JOK
p" PPl https://m.edso00.ru/f5¢17d02
0T 00bEMa HACHIIIIEHHOTO Tapa.
3aBUCUMOCTh TEMIIEPaTyphI
KAIIEHUd OT JaBJICHUA B
JKUIKOCTHU
BnaxxHocThs BO3ayXA.
79 AOGcoroTHAS U OZEOCI/ITGJ‘IBH&H buomiorexa LIOK
https://m.edsoo.ru/30ebbb79
BIIAYXHOCTH
Bbu6auorexa [IOK
80 Pemrenne 3agau a

https://m.edsoo.ru/18e95ff3
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TBépnoe Teno. Kpucrammyeckue

bubmuoreka [JOK

81 LA
1 al\fOP(bHHe e AHS0TPOITHA https://m.edso0.ru/20a88a03
CBOMCTB KPHUCTAJLIOB
[liaBnenue u KpUCTATUIU3ALIMSL.

bubmuoreka [JOK
82 VY nenpHas TEIIOTA IJIaBICHUS.
https://m.edsoo.ru/6ee91e9f
Cybnumarust
Hedopmaru TBEPIOTO TENA.

83 Pactskenne u cxatue. CaBur. bubmuorexa [JOK
Mopyns FOura. [Ipenen ynpyrux https://m.edsoo.ru/dalaab10
nedopmarinit
TemoBoe pacmmpenue

84 YKUJIKOCTEN U TBEPJBIX TEIL. bu6mmoreka [IOK
AHIapMOHM3M TETUIOBBIX https://m.edsoo.ru/7ba5edf2
KoJieOaHMIT YaCTHIl BEIIeCTBA

85 [IpeoGpa3oBanue sHEPTUU B bubnuoreka [IOK
(ha3oBBIX TIEpexogax https://m.eds00.ru/97a0672f

bu6mmoreka [JOK

86 YpaBHEHHE TEIJIOBOTO OamaHca

PABHCHHE TETUIOBOT " https://m.edsoo.ru/ab1521fb
bu6mmorexa [IOK

87 Pemenue 3ana

HICHHE Sajad https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HaATSKEHNE.
Kanunnsipusie sBneHus!.
88 JlaBieHne 1o UCKPUBICHHOM bubmmorexa [TOK
P https://m.edsoo.ru/b42f1f97
MOBEPXHOCTHIO )KMIKOCTH.
®opmyia Jlamnaca
89 O06o001IeHre U CUCTEMAaTU3AIHS bubmuorexa [JOK
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3HaHUU 110 TeMe "ArperaTHble
cocTosiHus BelecTBa. Pa3oBbie
nepexomasl"

https://m.edso0.ru/0b52575¢

KonrponsHas pabora o Teme

bubmuoreka [JOK

90 "A
TPETATHEIE COCTORHAA " https://m.edsoo.ru/7dc2a739
BemecTsa. Pa3oBble IEPEXOIbI
DnekTpu3anus Tea u eé
MPOSABIICHUS. DNEKTPUUECKUI
91 3aps. JIBa BUJa JICKTPHUESCKUX bubmmorexa LHOK
AL p https://m.edsoo.ru/laff445f
3apsanoB. [IpoBoHuKY,
JMBJICKTPUKHU M TTOTYITPOBOJHUKA
DneMeHTapHBIN ANEKTPUIECKUI
92 3apsi. 3aKOH COXPAHEHUS bubnmorexa LHOK
AL p https://m.edsoo.ru/f49afd24
ANEKTPUIECKOTO 3apsjia
BsauMoelicTBue 3apsiioB.
93 ToqequIe 3apsIbl gaIiIOH Bubmorexa ITOK
DAL https://m.eds00.ru/445b7746
Kynona
bu6mmoreka [IOK
94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
Onexrpuueckoe noie. Ero
95 efCTBUE Ha DIIEKTPUUECKUE bubmnorexa [IOK
g p https://m.edsoo.ru/05c6bfal
3apsIbl
Hanpsk€HHOCTD 3JIEKTPUYECKOTO
N bubmuorexa [JOK
96 nonisi. [IpoGublit 3apsz. JIunuu

HaNPsKEHHOCTHU JIEKTPUUECKOTO

https://m.edsoo.ru/3dac6957
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nosist. OTHOpOIHOE
AJIEKTPHUYECKOE TI0JIE

IloTeHMaAIBLHOCTD
3JIEKTPOCTATUYECKOTO MOJIS.

bu6mmoreka [IOK

97
Pa3zHocth noreHnmanos u https://m.eds00.ru/80021447
HaMnpsHKCHUE
[ToreHmanpHas 3HEprus 3apsaa
98 B DJIEKTPOCTATUYECKOM I10JI€. bubnuoreka [IOK
Ilorenmuan https://m.edsoo.ru/af5fa389
ANEKTPOCTATHYECKOTO TIOJIS
CBs13b HaNPSYKEHHOCTHU TOJIS U
99 A3HOCTH MTOTCHIIMAJIOB IS bubmmorexa [JOK
P 5 A https://m.edsoo.ru/df7a6838
ANEKTPOCTATHYECKOTO TIOJIS
100 [TpuHumn cynepnosunuu bubnuoreka [IOK
BJIEKTPUYECKUX MOJEH https://m.edsoo.ru/Ocfe4a6c
bu6mmoreka [JOK
101 P
CHICHHE saiad https://m.eds00.ru/5a582263
102 [Tone Toueunoro 3apsina. [lomne bubnmnorexa [JOK
PaBHOMEPHO 3apsHKEHHOM cepbl https://m.edso00.ru/b297b5c3
[Tone paBHOMEPHO 3apsHKEHHOTO
103 no o0wséMy mapa. Ilomne bubnuoreka [IOK
PaBHOMEPHO 3apsKEHHOMN https://m.edsoo.ru/f7a665ee
OECKOHEYHOM MITOCKOCTH
IIpoBogHUKH B
POBoA bubmuorexa [JOK
104 ANEKTPOCTATUYECKOM II0JIE.

VYcnoBue paBHOBECHS 3apsAJI0B

https://m.edso0.ru/32405eab
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JIMDIIEeKTpUKY U

105 IIOJIYIIPOBOJIHUKHU B buGnnorexa [IOK
YHPOBOA https://m.edsoo.ru/060ebab5
AJIEKTPOCTATHYECKOM I10JIe
Konnencarop. D1eKTpOEMKOCTD
106 KOHIIEHCATO pa 3J1eKTTp 08MKOCTb bubnnorexa [IOK
A pa. p https://m.eds00.ru/845b4f73
IIJIOCKOTO KOHJEHCATOpa
[TapamrensHOE COeIMHEHHE bubnuoreka [IOK
107
KOHJIEHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 IlocnenoBarenpHOE COeMHEHNE bu6mmoreka [IOK
KOHJICHCATOPOB https://m.edsoo.ru/1e992920
109 DHeprus 3apsyKEHHOI0 bubnuorexa [JOK
KOHJIEHCaTopa https://m.edsoo.ru/73a34f18
bu6mmoreka [IOK
110 Pemrenne 3amau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
JIBr>keHue 3apsiKEHHOM YacTULIbI
111 B OJHOPOJTHOM JIEKTPHIECKOM bubmmorexa LHOK
AHOPOA P https://m.edsoo.ru/8341d6ac
noje
112 Pemenue 3amau
O000I11IeHIE U CUCTEMATHU3AIUS
113 3HAHUH 110 TeMe "DIIEKTPUUECKOE bubmorexa LIOK
" P https://m.eds00.ru/5752603f
noJie
114 KonrtponsHas pabora no teme bubmuoreka [IOK
"DnexkTpuueckoe nose" https://m.edsoo.ru/cefe90e9
115 Cuna toka. [locTosiHHBIN TOK. bu6mmoreka [IOK

YcaoBus CYIICCTBOBAHUA

https://m.edso00.ru/233311b5
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MMOCTOAHHOI'O SJICKTPHUICCKOI'O
TOKa

Hcrounuku Toka. Hanpsbkenue u

bu6mmoreka [IOK

11
0 SC https://m.eds00.ru/0839a115
117 3akon OMa Jy1sl ydacTKa Lenu. bubnunoreka HOK
DJIEKTPUYECKOE CONTPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTH CONPOTUBIICHUS
118 OJIHOPOJIHOTO ITPOBOJTHUKA OT €0 bu6mmoreka [IOK
JUTMHBI ¥ TUIOIIAIN MOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
CEeYEeHUs
119 Y nensHO€ CONPOTUBIICHUE bu6mmorexa [IOK
BelllecTBa. Penenue 3agay https://m.edsoo.ru/437f8300
ITocnemoBarenpHOE,
120 napaiesIbHOEe, CMEIIIaHHOE bubmorexa HOK
P ’ https://m.edsoo0.ru/236f7e07
COEIMHEHHE MPOBOJHUKOB
Pacuér pa3BeTBIEHHBIX
121 JIIEKTpUUECKUX Itereii. [IpaBuia bubmmorexa LHOK
p 1P https://m.edsoo0.ru/1794cf37
Kupxroga
bu6mmoreka [IOK
122 Pemerue sanas https://m.edso0.ru/3881b469
123 Pabota smekTpruueckoro Toka. bubnnorexka [JOK
3akoH Jxoyns —JIenna https://m.eds00.ru/a3605¢c5¢
bu6mmorexa [IOK
124 Pemenue sanaq https://m.edsoo0.ru/6761bfOf
195 MOIIHOCTB 3JIEKTPUUECKOTO bu6mmoreka [IOK

ToKa. TemnoBas MOIIIHOCTD,

https://m.eds00.ru/99750a6f
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BBIJICIISIEMasi Ha PE3UCTOPE

bu6mmoreka [IOK
126 Pemerue sanas https://m.edsoo.ru/eb72fc24
127 O/1C u BHYTpEeHHEE bu6mmoreka [IOK
COIIPOTHUBIICHUE UCTOYHUKA TOKA https://m.edsoo.ru/72d453af
3axon Oma 1 mOoJIHOH
128 (3aMKHYTOI) 2JIEKTPUUECKOU bubmmorexa [JOK
yr P https://m.edsoo.ru/221f40fb
LHenu
bubmuorexa [JOK
12 P
9 Clete sajad https://m.eds00.ru/3580b679
bu6mmorexa [IOK
1 M
30 OTHOCTL HCTOHHMIKA TOKA https://m.edsoo.ru/a0ae51d8
bu6mmoreka [IOK
13l Kopotwoe sambikanue https://m.edso00.ru/546f5632
132 Konpnencarop B nenun bubnnorexka [JOK
MOCTOSIHHOT'O TOKa https://m.edso0.ru/35368f3e
bu6mmoreka [IOK
133 P
CIICHHE 3a/ad https://m.edso0.ru/4410cefQ
Pemenue 3amau mo treme
134 "TTOoCTOSSHHBIN DJIEKTPUUECKUI bubmmorexa [IOK
" P https://m.eds00.ru/a7340a29
TOK
Pemenue 3amau mo treme
135 "TTOCTOSIHHBIN DIIEKTPUUECKUI bubmorexa [TOK
| P https://m.eds00.ru/744261b8
TOK
136 Pemenue 3anau mo teme bu6mmorexa [IOK

"IIoCTOSHHBIN INEKTPUUECKUI

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

TOK

O0001IeHrEe U cUCTEMaTU3 AU

bu6mmoreka [IOK

137 i "1 i
3 SHAHHI IO TeMve ?,CTOHHHHH https://m.edsoo.ru/bfd7a050
ANEKTPUYECKUI TOK
KontponbHas pabora no teme
138 "IToCTOSIHHBIN MEKTPUUYECKUI bubmmorexa [JOK
| P https://m.edso00.ru/1885ddf1
TOK
DnexkTpuyeckas IpoOBOJUMOCTb
139 Pa3IMYHBIX BEIIECTB. bubnnoreka [JOK
DIEeKTPUYECKHI TOK B METaJLJIax. https://m.edsoo.ru/da794295
CBepXIpoOBOIMMOCTh
DNeKTpUYECcKuil TOK B pacTBOpax
140 U pacIiaBax JIeKTPOJIUTOB. bubnuoreka [IOK
3akonbl Dapanes ais https://m.edsoo.ru/4b423491
ANEKTPOJIN3A
141 DNEKTPUYECKUH TOK B ra3ax. bubnuoreka [IOK
ITnazma https://m.eds00.ru/92d92f76
142 DNEKTPUUYECKUN TOK B BAaKyyMe. bubnnorexka [HOK
BakyymHbIe npu6opsl https://m.edso00.ru/2E+160
143 DNEeKTPUUIECKHUI TOK B bubnuotexa [JOK
MTOJIYITPOBOJTHUKAX https://m.edso00.ru/ab61c660
bu6mmorexa [IOK
144 I1
OJIyTIPOBOJTHUKOBBIE TPUOOPHI https://m.eds00.ru/83622200
@u3NYeCKUil NPAKTUKYM IO TEME
" bubnuorexa [JOK
145 W3mepenue cuiiel Toka U

HaIps’KCHUA B ICIIH

https://m.edsoo.ru/5643ea56
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MOCTOSIHHOTO TOKA TIPU MTOMOIIIH
aHAJIOTOBBIX U HU(POBBIX
HM3MEPHUTEIIBHBIX MPUOOPOB" WK
"3HaKOMCTBO ¢ ITU(DPOBOI
nabopaTopueit 1o huzmuke.
[Ipumeps! u3mepeHus
(U3HYECKUX BEIIMYUH ITPU
MTOMOIITN KOMITBFOTEPHBIX
JTATYUKOB"

146

du3nuecKuil MPakTUKYM 110 TeEMe
"N3y4yeHne HepaBHOMEPHOTO
JIBUKEHUS C LIEJIbIO ONPEIETICHUS
MI'HOBEHHOH cKOpocTH"

bubmuorexa [JOK
https://m.edsoo.ru/f6292f5f

147

Pu3HYeCKUil IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHus npu
MPSMOJIMHETHOM
PaBHOYCKOPEHHOM JIBH)KEHUU 110
HAKJIOHHOM TJIOCKOCTH" WK
"HccnenoBanue 3aBUCUMOCTH
IIyTH OT BPEMEHU TIpU
PaBHOYCKOPEHHOM JIBHKEHUN"

bu6mmorexa [IOK
https://m.eds00.ru/6960b6ef

148

@u3NYeCKUil NPAKTUKYM IO TEME
"N3mMepeHue yCKOpeHHUs
CBOOOHOTO MaieHus " UIn
"N3yueHue NBUKEHUS TENa,
OpOLIEHHOTO TOPU30HTAIBHO"

bu6mmoreka [IOK
https://m.edsoo.ru/d1ea2402

149

Pu3NUeCKUil IPAKTUKYM I10 TEME

bu6mmoreka [JOK
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"N3y4yeHue qBUKEHMS Tea 110
OKPY’KHOCTH C IIOCTOSIHHOH 110
MOJIYJIFO CKOPOCTBIO" WITH
"UccaenqoBanue 3aBUCUMOCTH
nepuoja oopamieHus
KOHHUYECKOT0 MasiTHUKA OT €ro
napamerpoB”

https://m.edsoo.ru/bcf53514

150

Ou3nyecKkuil MpakTUKyM IO TeMe
"N3mepeHune paBHOIEUCTBYIOIIEH
CHWJIBI TP ABMXKEHUU OpycKa 1o
HaKJIOHHOM TUIOCKOCTU'" WK
"[IpoBepka runoTessbl o
HE3aBUCHUMOCTHU BPEMEHU
JBUKEHMsI OpyCcKa 110 HaKJIOHHOM
MJIOCKOCTH Ha 3aJaHHOE
paccTostHue OT ero Macchl”

bubmuorexa [JOK
https://m.edsoo.ru/0b34db84

151

@uU3NYECKUI NPAKTUKYM II0 TEME
"HccnenoBanue 3aBUCUMOCTH
CUJI YIPYTOCTH, BO3HUKAIOIINX B
MIpYXUHE U PE3NHOBOM 00pa3siie,
oT ux aedopmarun" um
"N3yueHne NBUKEHUS CUCTEMBbI
TeJ, CBA3aHHBIX HUTHIO,
MEPEKUHYTOMN Yepe3 JErKuil
610K"

bu6mmorexa [IOK
https://m.edsoo.ru/b55b81al

152

Pu3NYECKU IPAKTUKYM I10 TEME
"Uzmepenue kodddumreHTa

bu6mmoreka [JOK
https://m.edsoo.ru/b83b1607
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TPEHHUSI 110 BEJIMYUHE YTIIOBOTO
Kod(dulreHTa 3aBUCUMOCTH
Frp(N)" nnu "MccnenoBanue
JBUKEHHs OpyCKa 10 HaKJIIOHHON
IJIOCKOCTH C IEPEMEHHBIM
kod(durmeHTomM TpeHus" uiIu
"N3yueHue NBUKEHUS Tpy3a Ha
BaJly ¢ TpeHueMm"

153

®u3nuecKuil IPAKTUKYM IO TEME
"UccnenoBanue ycnoBui
paBHOBECHS TBEPAOTO TEIA,
HMMEIOIIETO OCh BpallleHus" win
"KoHcTpyupoBanue
KPOHIITEHNHOB U pacy€T CUII
ynpyroctu" win "M3yuenue
YCTOMYMBOCTH TBEPAOTO TENA,
HMMEIOIIETro MIonaab Onops"

bubmuorexa [JOK
https://m.edsoo.ru/4a04f4f7

154

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenune umIrynbca Tena mno
TOPMO3HOMY IIyTH" WK
"N3mepeHue CUIIbl TATH,
CKOPOCTH MOJEIN
AJIEKTPOMOOHJISI ¥ MOIITHOCTH
cuisl TAru'" nwim "CpaBHEHHE
M3MEHEHHUS UMITyJIbCca TeJia C
HMITYJIbCOM CHJIBI" WJIN
"UccnenoBanue cCOXpaHEHHS

bu6mmoreka [JOK
https://m.edso0.ru/856fh28e
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HMITYJIbCA IIPHU YIPYTOM
B3aUMOJCHCTBUU" WIIN
"M3MepeHne KUHETUYECKO
SHEPTUU TeJla 10 TOPMO3HOMY

yTH

155

@uU3NYECKU IPAKTUKYM 110 TEME
"N3yueHne u30TepMHUUECKOTO
nporecca (PeKOMEH/I0BaHO
UCIoJIb30BaHue UG POBOI
naboparopun)" unu "Hzydenue
M30XOPHOTO Tporiecca’ uiun
"N3y4yenue n3obapHoro
nporiecca" unu "[IpoBepka
ypaBHEHUS COCTOSTHUSA"

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

156

@uU3NYECKU NPAKTUKYM 110 TEME
"Usmepenue ynenpHoi
TEIIOEMKOCTH" WU
"UccnenoBanue mpoiecca
OCTBIBaHUS BellecTBa' MM
"UccnenoBanue annadbaTHOTO
npouecca” unm "HU3ydenne
B3aUMOCBS3U YHEPTUU
MEXMOJICKYJIIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPHI
KHIIEHHS >KHAKOCTEH "

bu6mmorexa [IOK
https://m.edsoo.ru/2f2faa6l

157

Pu3NYECKU IPAKTUKYM I10 TEME
"N3yueHne 3akOHOMEPHOCTEN

bu6mmoreka [JOK
https://m.edsoo.ru/6bla23b5
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WCIIapeHus KUJIKOCTEN" 1iun
"N3mepeHue yaenbHON TEeMI0ThI
miaByieHus apaa" win "M3ydyenue
CBOWCTB HACBHIIIEHHBIX TapoB"
i "M3mepenue abCcomOTHON
BJIQXKHOCTH BO3/1yXa U OLIEHKA
Macchl [1apoB B [TOMEILEHUN".
N3mepenue ko dummenrta
MMOBEPXHOCTHOT'O HATSKEHUS

158

du3nuecKuil MPakTUKYM 110 TeEMe
"HaOuroieHre peBparieHust
SHEPIUH 3aPSHKEHHOTO
KOHJIEHCATOPa B SHEPTHUIO
M3JIY4eHHS CBETOANO A" W
"N3y4eHne npoTeKkaHus TOKa B
LIEIH, COAEpIKALIECH
KOHJIeHcaTop" uimn
"Pacrnipenienenue pa3HOCTH
MOTEHIMAJIOB (HAMPSDKEHUS ) IPU
MOCJIEI0BATEILHOM COETUHEHUHN
KOHJIEHCAaTOpoB"

bu6mmoreka [IOK
https://m.edsoo.ru/ec424377

159

Pu3NYECKU IPAKTUKYM 110 TEME
"HccnemoBanue CMEIIaHHOTO
COEIMHEHMS PE3UCTOPOB'" WIH
"NU3mepenue yneabHoro
CONPOTHUBIIEHUS TPOBOIHUKOB"
nin "Uccienosanue

bu6mmoreka [JOK
https://m.edsoo.ru/2b179d98



https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98

3aBHCUMOCTH CHJIBI TOKA OT
HaIPSHKEHUS JUTs1 JIAMITbI
HakaiuBaHusg"

@uU3NYECKU IPAKTUKYM 110 TEME
"Habumroienue amekTponusa’ win
"U3mepenue 3apsiaa
OJIHOBAJICHTHOT'O MOHA" WJIH

160 "HUccnemoBadnue 3aBUCUMOCTH Brommozexa [IOK
A https://m.edsoo.ru/64b6e901
COTIPOTHUBIICHUS TEPMOPE3UCTOPA
ot temneparypsl” uinu "CHstue
BOJIbT-aMIIEPHOU
XapaKTEePUCTUKU auoaa"
PesepBusblil ypok. O0001IEHNE 1
161 CI/ICTEMaTI/ISZ.,p W1 3HAHUU I10 TEME Bubmzorexa LIOK
" H" https://m.edsoo.ru/ed017d93
Kunematuka
PesepBHbIi ypok. O000IIIEHHE U
162 CI/ICTIC)MaTI/IL’»Zp WS 3HAHUU I10 TEME Bubmzorexa LIOK
" ,,H https://m.eds00.ru/3149956b
JmHamMuka
PesepBHrIil ypok. O000IIIEHHE U
163 CI/ICTIC)MaTI/IL’»Zp WS 3HAHUH 110 TEME Brbmmozexa [IOK
" 3 " https://m.eds00.ru/0f9752ac
CraTtuka TBEpAOTO Tena
PesepBHrIit ypok. O6001IeHNHE 1
164 CHCTEMATHU3alNs 3HAHUH 110 TEME bu6mmorexa [IOK
"3aKOHBI COXpaHEHUSs B https://m.edsoo.ru/6c0df9cc
MexaHuke"
N buo OK
165 PesepBHelit ypok. O6001IeHNE 1 nosmorexa 11

https://m.edsoo.ru/de148976
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https://m.edsoo.ru/0f9752ac
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CUCTEMaTHU3allis 3HAHUM 110 TEME
"OCHOBBI
MOJIEKYJISIPHOKUHETHYECKON
Teopun"

PesepBHelil ypok. O000IICHHE 1

166 CcHUCTeMaTHu3aIvs 3HaHUK 110 TeMe L bubmuoreka [JOK
"Tepmonunamuka. TernaoBbie https://m.edsoo.ru/Obcc77cl
MaIuHbI"

Pesepubiil ypok. O60011eHIE 1

167 CHCTEMAaTHU3allusl 3HAHUH 110 TeMe 1 bu6mmoreka [IOK
"ArperaTHble COCTOSTHUS https://m.edsoo.ru/59ca5c91
BemiecTBa. @a3oBbie nepexoab”

PesepubIiil ypok. O60011eHIE 1

168 CI/ICTIe)MaTmZIIl)m{ 3HAHHUH 110 TeMe 1 bubmorexa HOK

" " https://m.edso0.ru/f2381c0c
DNeKTpUYEeCcKoe moJie
PesepubIiil ypok. O6006111eHIE 1

169 CHCTEMaTHU3allusl 3HAaHUH 110 TeMe L bu6mmoreka [IOK
"[TocTOSTHHBIN IIEKTPUUECKUMA https://m.edsoo.ru/3cae6dal
TOK"

PesepubIiil ypok. O6006111eHIE 1
P P . bubnuotexa [JOK

170 cUCTEMAaTH3aInsI 3HaHUH T10 TeMe 1

" Y https://m.edso0.ru/cc7681d4
Toku B pa3nuyHBIX cpenax
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOI'PAMME
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11 KITACC

KoaundecTBo uacoB DJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka KoHTpoJibHbIe IIpakTHYeckue A op
n/n Bcero H3yYCHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcebi
BzaumoneiictBue
IMOCTOSIHHBIX MarHUTOB U
1 IPOBOJHUKOB C TOKOM 1 bubmnorexa [IOK
POBOA ’ https://m.eds00.ru/487a8593
Marnutnoe none. I'umoresa
Awmrmepa
Bektop MarHutHOM
WH un. [puHimn
2 c HzK 1?031/1 I/IEI MEIlIFHI/ITHI)IX 1 Bubmorexa ITOK
i Iz H . https://m.edsoo.ru/4clabcch
noJiel. JIMHUY MarHuTHOMI
WHIYKITUU
MarautHoOE 11051€
3 [IPOBOJIHUKA ¢ TOKOM. OIIBIT 1 bubmmorexa [IOK
POBOA ' https://m.edsoo.ru/d35d5262
Opcrena
4 Cuiia Amnepa, e€ 1 bu6mmoreka [JOK
HaIlpaBJICHUE U MOJYJIb https://m.eds00.ru/26d9c5ba
bu6mmoreka [JOK
P
S CILICHHE 33124 1 https://m.edsoo.ru/a37a0c21
IIpumeneHne 3akoHa AmIepa.
6 DIEKTPOU3ZMEPUTEIIHLHBIE 1 bubnnorexa [IOK
p p https://m.edsoo.ru/ad7718d7
puOopbI
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Cuua Jlopenua, eé
HaNpaBJICHUE U MOJYJb.

bubmuoreka [JOK

! JIBIOKCHUE 3APSKEHHOR https://m.edsoo.ru/c97afaal
YaCTHUIIbI B OJTHOPOTHOM
MardyuTHOM II0JIE
8 Pemrenue 3amau bubmorexa OK
a https://m.edsoo.ru/504e98c7
bubmuoreka [JOK
P
9 abora cubt Jlopenua https://m.edsoo.ru/d518be4b
bubmuorexa [JOK
1 P
0 CHLICHHE 33124 https://m.eds00.ru/93617bd9
MarnauTHoe 110/1€ B BEILIECTBE.
11 deppomarueTuky, napa- u bubmmorexa LHOK
pp - 11ap https://m.eds00.ru/30ff9608
MaMarHeTHKHA
OCHOBHBIE CBOWCTBA
12 (beppOMarHeTUKOB. bubnuoteka [JOK
IIpumeHeHne https://m.eds00.ru/0b58190a
dbeppoMarHeTUKOB
13 Pemenne 3ama4 1mo Teme bu6mmoreka [JOK
"MaruutHoe moJe" https://m.edsoo.ru/5b55¢307
14 Pemrenne 3agad 1mo Teme bu6mmoreka [JOK
"MargutHoe noJe" https://m.edsoo.ru/41c4ae8a
SIBiIeHUE DIEKTPOMATHUTHOMN
15 UH uu. [Torok BekTOpa bubmnorexa [IOK
AYKIL N p https://m.edsoo.ru/b3efalcl
MarHUTHON HHIIYKIIUU
16 OC nnaykuuu bub6nuorexa [IOK



https://m.edsoo.ru/c97afaa1
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https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1

https://m.edso0.ru/48150bd8

3aKOH 3JIEKTPOMarHUTHOU bubmumoreka [IOK
17
uHaykiuu Papanes https://m.edsoo.ru/a6dec188
18 Buxpesoe annekrpudeckoe bubnuoreka [IOK
nosie. Toku Pyko https://m.edsoo.ru/15abe140
OJ1C unaykiuu B bubmuorexa [JOK
19
JIBUKYIIUXCSI TPOBOJTHUKAX https://m.edsoo.ru/0235cc02
bubmuoreka [JOK
2 P
0 CHICHHE 3a/1a1 https://m.edsoo.ru/4dfda618
bu6mmoreka [IOK
21 IT JI
paBiio Jctna https://m.edsoo.ru/bbc22726
Nunykrusnocts. Karyika
22 UH IlyKTI/IBHOCTI/I B GIZI/I bubmmorexa [TOK
YK H https://m.edsoo.ru/621eae9d
MMOCTOSIHHOT'O TOKa
23 SIBneHune caMOMHIYKIIUH. bubnuoreka [IOK
DJ1C camOMHIYKITT https://m.edsoo.ru/7ee60ca8
DHeprust MAarHUTHOTO TIOJIS
24 KaTyIIK{A ¢ TOKOM bubmmorexa LIOK
ym ’ https://m.edsoo.ru/b3cOad11
DIIeKTPOMarHuTHOE TOJIe
bu6mmoreka [JOK
2 P
S CHICHHE 3a/1a1 https://m.edso0.ru/88f69d2b
0O0001eHne n
26 cUCTEMAaTH3aIs 3HaHUH 110 bubmotexa [JOK
" I " https://m.edsoo.ru/76484025
Teme "DNeKTpoaAUuHAMUKA
97 KonTponbhas pabota no teme bub6nuorexa [IOK

"OnekTpoguHaMuka'

https://m.edso0.ru/8ae09b98
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KonebarenpHas cucrema.

bubmuoreka [JOK

28 CBoboHEIE KoneOaHm. https://m.edsoo.ru/7¢c1db385
["apMonnueckue koebaHus
Kunemaruueckoe u
29 JTUHAMUYECKOE OIMCAHUE bubnnorexa [IOK
. https://m.edso0.ru/87ce9498
K0JIeOaTeIbHBIX JBMKCHUI
DHepreTu4yecKkoe ONnuCcaHue.
BrIBog muHaMHUYECKOTO
30 ONMCAHUS TAPMOHUYECKUX bubnuorexa [JOK
KOJIcOaHUH U3 UX https://m.edso00.ru/e3c99692
SHEPIreTHYECKOTO U
KHHEMAaTHYECKOTIO OIMCaHUS
31 Ammuutyna u ¢asza bubmmoreka [IOK
KoJieOaHmit https://m.edsoo.ru/7a0c439a
Ilepnon n yacrora
koneOanuil. [lepuon manbix
CcBOOOIHBIX KOJIEOaHUI
32 MaTEeMaTHYECKOr0 MasTHHKA. bubmorexa HOK
https://m.edso0.ru/e0399319
[Tepuron cBOOOTHBIX
KoJie0aHUM MPY>KUHHOTO
MasiITHUKA
3aryxaromye KojaeOaHusl.
33 BLII}{];xcueHHHe KoJe0aHusI. bubmmorexa [TOK
https://m.edsoo.ru/72e¢93d09
Pe3onanc
34 ABTOKOICOAHUS bubmorexa [JOK

https://m.edsoo.ru/6add2644
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https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644

bubmuoreka [JOK

35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
Ypok-koHpepeHuus
36 "MexaHu4YeCKHue KoJieOaHus B bubmuoreka [JOK
MY3BbIKaJIbHBIX https://m.edsoo.ru/8ef587be
UHCTpyMeHTax"
O060061IEHNE U
37 cHUCTeMaTU3alus 3HAaHUH 110 bubnuorexa [JOK
TeMme "MexaHH4deCcKue https://m.edsoo.ru/eb84182f
KoJiebaHus"
DNIEeKTpOMarHUTHBIC
38 konebanus. KomebarenpHbIil bubnmorexa LOK
’ https://m.edsoo.ru/d4adabde
KOHTYp
®opmyna Tomcona. Csi3b
AMIIJINTYABI 3apsa1a
39 KOHneHZaTo arc): :MHJ'II/IT ou bubmmorexa LHOK
P YA https://m.edsoo.ru/093f9afl
CHUJIBI TOKA B KOJIEOATEIILHOM
KOHTYpE
3aKOH COXpaHEHMsI SHEPTUU B
40 AIeaIbHOM KO0JIE0aTETbHOM bubmmorexa LHOK
https://m.edsoo.ru/d1e2d543
KOHTYpE
3aTyxaroiue
E)J'IGKTpOMaFHI/ITHBIe B 6 OK
41 KoJneOanus. BeiHyKIeHHbIE nbnmotexa 11

AIIEKTPOMArHUTHBIC
KOJIeOaHus

https://m.edsoo.ru/5e668619
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IlepemenHsbiit TOK. Pezucrop

bubmuoreka [JOK

42
¥ KOHZACHCATOP B HeMH https://m.eds00.ru/84836152
MIEPEMEHHOT0 TOKA

43 Karynika HHIyKTUBHOCTH B bubnuoreka [IOK
LMY [IEPEMEHHOI0 TOKa https://m.edsoo.ru/cfa307af
3akoH Oma g

44 AIEKTPUYECKOHN LETH bubmmorexa [JOK

P t https://m.edsoo.ru/8bae38e6
MEePEMEHHOTO TOKa
MOoIHOCTh IEPEMEHHOTO

45 TOKA. AMIUIUTYIHOE U bubnuoreka [IOK
JICUCTBYIOILIEE 3HAYECHUE https://m.edsoo.ru/lcac6c4c
CHUJIbI TOKA Y HAIPSKEHUS

46 Pe3onaHc B anekTpuueckon bubnnoreka [JOK
Henu https://m.edso0.ru/087506df

bu6mmoreka [JOK

47 P

cHicHie saat https://m.edso0.ru/al6836a4
WneansHblif TpancpopmaTop.

48 [Tpou3BoaCTBO, Mepeava u bu6mmoreka [JOK
NMOTpeOICHUE IIEKTPUIECKOH https://m.edso0o.ru/f97418ae
SHEPTUU
DKOJIOTUYECKUE PUCKHU TTPU
MIPOU3BOJICTBE

49 anekTpodneprun. Kymbrypa bubnmoreka [JOK

HUCIIOJIBb30BAHUSA
3JIEKTPOIHEPTUH B
OBCEIHEBHON XU3HU

https://m.edsoo.ru/a6f74d93
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bubmuoreka [JOK

>0 Pemenne sanaq https://m.edsoo.ru/ee6677ed
bu6mmoreka [IOK
>l Pelenne 3axad https://m.edsoo.ru/7cab59f8
0O0001EeHue 1
52 CHCTEeMaTH3alus 3HaHUH I10 bubmuorexa [JOK
TeMe "DIeKTPOMarHUTHbIE https://m.eds00.ru/401024a9
KoseOaums"”
MexaHndecKue BOJHEI.
53 XapakTEpUCTUKHA Bubmorexa ITOK
p p https://m.edsoo.ru/a58e109f
MEXAHUYECKNUX BOJIH
54 CBoiicTBa MEXaHUYECKUX bubnnoreka [JOK
BOJIH https://m.edsoo.ru/d9ae1000
bu6mmoreka [JOK
55 . X
3ByK. XapaKTepHCTHKH 3BYKa https://m.edso0.ru/138b6f09
HNudpa3Byk u yiabTpa3ByK.
56 I qlz/Ili)BozI;ar y5I3HepHI/Iey bubmorexa [IOK
y Up https://m.edsoo.ru/7380038f
OKPY>KaIOIIEH CpeIbl
bu6mmoreka [JOK
7 P
> CHietme sajat https://m.edsoo.ru/cfd918bf
DJIEKTPOMArHUTHBIE BOJIHBI.
58 Mavaete bubmuorexa [JOK
yi https://m.edsoo.ru/714e5dbl
AJIEKTPOMArHUTHBIX BOJIH
DHeprus ANeKTPOMATHUTHBIX
N bubmuorexa [JOK
59 BoaH. CBolicTBa

OJICKTPOMAardiMTHBIX BOJIH

https://m.edso0.ru/d01b818¢c
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[IIxana 31eKTpOMarHUTHBIX
BOJH. [Ipumenenue

bubmuoreka [JOK

60
3JIEKTPOMAarHUTHBIX BOJH B https://m.edsoo.ru/49be1f9e
TEXHUKE U OBITY
[TpuHIMIIBI PaTOCBSI3U U
TeJIeBUACHHA. Pagnonokamus.
61 DJIEKTPOMArHuTHOE bubnmorexa LHOK
P " https://m.edso0.ru/9f96f1f8
3arpsi3HEHUE OKPY KaroIIei
cpenbl
62 Konrtponpnas padora mo reme bubmmoreka [IOK
"Koiebanus 1 BOJTHBL" https://m.edsoo.ru/4f7985a0
Cser. 3akon
63 MPSMOJIMHEHHOTO bubnmorexa LHOK
P https://m.edso0.ru/f9566406
pactpoCcTpaHEHUs CBETa
Pemenue 3agaq Ha
64 PUMEHEHNE 3aKOHa bubnnorexka [JOK
MPSAMOJIMHETHOTO https://m.edsoo.ru/ea32d455
pactpoCcTpaHEHUs CBETa
Otpaxenue csera. [1nockoe
65 3epkaiio. Cepruueckoe bubmorexa HOK
P ’ P https://m.edsoo.ru/a005d2bb
3epKaJio
IIpenomnenue cpera.
AOCOJIIOTHBIA U
. bubmuorexa [JOK
66 OTHOCHUTEBHBINA TOKA3aTENh

npesnomienus. [lonnoe
BHYTPEHHEE OTPAKEHUE.

https://m.edsoo.ru/bc2e55cd
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IIpenenbHbIN Yo MOJIHOTO
BHYTPEHHETO OTPaKEHUS

Pemenue 3amau Ha
MIPUMEHEHUE 3aKOHOB

bu6mmoreka [IOK

67
OTPaXKCHUS U MPEIOMIICHUS https://m.eds00.ru/49d830a9
cBeTa
Xop my4der B mpu3Me.
68 I[Hilneyznﬂ CBepTa CrnoxHbII bubmorexa HOK
P ’ https://m.edsoo.ru/d8elc3be
cocrtaB 6enoro ceera. L{Bet
JInnser. DokycHoe
69 ACCTOSIHUE U ONTHYECKAs bubmorexa LOK
p https://m.edso0.ru/60441359
CHJIA JIMH3EI
[TocTpoenune n3o0pakxeHui B
70 JINH3aX U UX CHCTEMax bubmorexa LOK
’ https://m.edsoo.ru/bb53b1d5
YBennueHue TUH3EI
Pemienue 3aga4d Ha
71 MOCTPOCHHE U300pAKEHHIH, bubnuoreka [IOK
MOJIYYa€MBIX C TTIOMOIIBIO https://m.edsoo.ru/5a868f09
JIH3
7 I'na3 xak onruyeckas bu6mmoreka [JOK
cucTemMa https://m.edsoo.ru/ecd480a2
Pemenne 3anau. [Ipenensr
73 1} I/IMeHI/IMof:[TI/I - bubmorexa HOK
p . https://m.edsoo.ru/cd174al0
F€OMETPUUYECKON ONTUKU
74 CKOpOCTh CBETa U METOBI €€ bubnuorexa [JOK

HU3MCPCHUMA

https://m.edsoo.ru/f32aab06
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bubmuoreka [JOK

= Jlucniepens ceta https://m.edsoo.ru/lel6cc6e
bu6mmoreka [IOK
76 Hurepdeperna caera https://m.edsoo.ru/5fc0c638
KorepeHTHbIE HCTOUHUKH.
77 VcnoBusa HaOMOAEHUSA Bubmaorexa ITOK
a https://m.edsoo.ru/c6416d48
MaKCI/IMYMOB n MI/IHI/IMYMOB
bubmuorexa [JOK
8 Pemerue sanas https://m.edsoo.ru/3061de2b
79 [Ipumenenue bubnuoreka [IOK
uHTepepeHIun https://m.edso0.ru/668edbc8
bubmuorexa [JOK
80 Jlngpaxius csera https://m.edsoo.ru/12ed04b5
nu@ppakiMoOHHAasg PEIIETKA.
81 23170?531/1: Ha0JIro gHPISI bubmorexa [IOK
a https://m.edsoo.ru/f998d964
TJIABHBIX MaKCI/IMYMOB
bu6mmoreka [JOK
2 P
8 CHietme sajat https://m.edsoo.ru/d58c411a
83 [TonepeyHocTh CBETOBBIX bubnuoreka [IOK
BOJH. [lonsipusanus ceera https://m.edsoo.ru/e9890fe9
bu6mmoreka [IOK
4 P
8 CILICHHE 33124 https://m.edso0.ru/c56¢8158
85 CBeTOBbIC ABJIEHUS B bubnuorexa [JOK
Ipupoe https://m.eds00.ru/0b36363d
86 0O00011eHne n bu6mmoreka [JOK

cUCTeMaTHU3alus 3HaHWH 110

https://m.edso0.ru/8a14748b
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Teme "OnTuka"

87 KoHnTtponbHas pabota 1o Teme bubnunoreka HOK
«OnTuka» https://m.edso00.ru/82315dd4
['paHuIbl TPUMEHUMOCTH

88 KJIaCCHYECKON MEXaHHUKH. bubmuorexa [JOK
3aKOHBI AJIEKTPOJIUHAMUKHA U https://m.edsoo.ru/c9bd77ch
MPUHIUIT OTHOCUTEILHOCTH

89 [locTynatel cienyaibHON bubnuoreka [IOK
TEOPUU OTHOCUTEIIBHOCTH https://m.edso0.ru/c56f05ch
[TpocTpaHcTBEHHO-

BPEMEHHOW UHTEPBAJ.
[IpeobpazoBanms JlopeHria.

90 YcioBue NpUYMHHOCTH. bubnnoreka [JOK
OTHOCHUTENBHOCTh https://m.edsoo.ru/d83742bb
OJITHOBPEMEHHOCTH.
3ame]IeHre BpEMEHU U
COKpAIICHHUE ITTUHBI
DHeprus U UMIYJIbC bubnuoreka [IOK

91 o
PEISITUBUCTCKON YaCTHIIbI https://m.edsoo.ru/853a64fc
CBs13b MaccChl ¢ SHEPTUEH U

92 HMITYJIbCOM PEISITUBUCTCKOU bubmorexa HOK

Y P https://m.edsoo.ru/b6258ffa
YaCTHUIIbI. DHEPTHUS TTOKOS

93 PaBHOBeCHOE TemIOBOE bu6mmorexa [IOK

U3JIy4YEeHHE https://m.edso0.ru/f54035a5
b K
94 3akoH cMmenieHus Buna nomorexa [0

https://m.edsoo.ru/1c5ff752
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95 ['unoreza M. Ilnanka o bubnmoreka [JOK
kBaHTaxX. GOTOHBI https://m.edsoo.ru/a5ffa218
bubmuoreka [JOK
% Dueprus u uMIIYIEC GoToHa https://m.edsoo.ru/7fb307ec
®otordp¢exr. Onbiter A. T
bubmuoreka [JOK
97 CroseroBa. 3aKOHBI
https://m.edso00.ru/8c68e5b9
doTtoardpdekra
YpaBHenue DUHIITEHA 17151
98 dororddekra. "Kpachas bubnuorexa LIOK
- P https://m.edso00.ru/01ef4556
rpanuna” goroaddexra
99 Hasnenue ceera. Onbitsl [1. bubnnoreka [JOK
H. JleGeneBa https://m.edsoo.ru/64b4f966
bubmuorexa [JOK
1 B i
00 O/IHOBBIC CBOMCTEA HacTHIL https://m.edsoo.ru/f59cfcec
Bomnsl ne bpoins. J{nuHa
101 BOJIHBI Ji¢ bpoiiis u pazmepsl bubnuotexa [JOK
o0JacTy JoKaIn3aluu https://m.edsoo.ru/5df8baf1l
JBUXKYIIEHCS YaCTHIIBI
102 KopnyckynsapHo-BoIHOBOM bubnuoreka [IOK
Jyau3m https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTpOHOB Ha bubnuorexa [IOK
KpUCTauiax https://m.edso0.ru/30dbal8c
Crnenuduka usmepeHuit B
104 Mukpomupe. COOTHOLIEHUS bubnuoreka [IOK

HEOIPEETEHHOCTEN
['eitzendepra

https://m.edso0.ru/65783dec
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bubmuoreka [JOK

105 Pemenme rpagueckux sanas https://m.edsoo.ru/e70195bd
N bu6mmoreka [IOK
106 Pemenne pacuTHeIX 3ana4 https://m.edsoo.ru/ee9b3182
KoHnTtposbnas padoTa mo
107 temaMm: "OcHoBel CTO", bubmuorexa [JOK
"KopmyckynspHO-BOIHOBOMN https://m.edsoo.ru/c3de891a
nyanu3m"
OIBITHI 110 UCCIICTOBAHUIO
108 CTPOCHUSA aToMa. bubnnoreka [JOK
ILnanerapnast Mogenp aroMa https://m.edso0.ru/312b750a
Peszepdopna
bubmuorexa [JOK
1 II b
09 OCTYJIaThl bopa https://m.edsoo.ru/404dfa9a
Bunasr ciektpos. Criekr
110 :BHeﬁ BHT(;,p TUN aTOM’cIl) bubmorexa LIOK
yp p https://m.edsoo.ru/cf74bl1la
BOJIOpO/A
111 CrnoHTaHHOE U BBIHYKJIEHHOE bubnmnoreka [JOK
W3JIy4EHUE CBETA https://m.edsoo.ru/f945d85c
bu6mmoreka [JOK
112 Jlasep https://m.edso0.ru/2288a0c4
Hyxknonnas mogens sigpa
['eitzenGepra-lBanenko.
bu6mmorexa [IOK
113 3aps ¥ MaccoBOE YHCIIO

anpa. M30Tomnsl.
PagnoakTuBHOCTH

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



https://m.edsoo.ru/e70195bd
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114

3aKoH paIMOAKTUBHOTO
pacnaga. CBoicTBa
MOHU3UPYIOIIETO U3JTy4YEHHUS.
Bnusinue pagmnoakTHBHOCTH
HAa JKHUBbIE OPTaHU3MBI.
Ho3umerpus

bubmuoreka [JOK
https://m.edsoo.ru/aab98bef

115

DHeprus CBA3U HyKJIOHOB B
sape. SlaepHbie CUIIbI.
HedekT macchr spa.

S nepnbie peakuuu. AaepHeie
peaktopsl. [Ipobrembr
YIPaBJISIEMOTO
TEPMOSIACPHOTO CUHTE3A.
OKOJIOTHUECKHE aCIIEKThI
pa3BUTHS AAEPHON
SHEPreTUKHU

bubmuorexa [JOK
https://m.edsoo.ru/ff1758d0

116

Meroasl perucTpanuy u
MCCIIETOBAHUS DIIEMEHTAPHBIX
yactull. OyH1aMeHTaIbHbIE
B3aMMOJICUCTBU. bapuoHBl,
ME30HBI U JICIITOHHI.
IIpencrasnenue o
CrangapTHON MOJENH.
KBapk-rintoonHas MoJienb
aJIpOHOB

bu6mmorexa [IOK
https://m.edsoo.ru/lac08a5b

117

®du3suka 3a npeaenamu
CranmapTHOI MOJIETH.

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



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

TémHas Marepus U TEMHas
sHeprus. EnuHcTBO
(bu3n4eckoil KapTUHBI MUpa

Oransl pa3BUTHA

118 aCTPOHOMMUHU. 3HAYEHUE bubmmorexa LIOK
https://m.edsoo.ru/ad73e145
aCTPOHOMHUU
IIpuMeHNMOCTB 3aKOHOB
bu3uKy U1t 00BSICHEHUS

119 IIPUPOIBI KOCMUYECKUX bubnnorexa [HOK
00BbeKTOB. MeToIbI https://m.edso00.ru/39c44028
ACTPOHOMUYECKHX
HUCCIEeN0BAaHUN
CoBpeMeHHbBIE ONITHYECKUE

120 TEJIECKOIIbI, PaJUOTEIECKOIIbI, bubnnorexka [JOK
BHeaTMocepHas https://m.edsoo.ru/4877aale
aCTPOHOMHUSA
Bun 3Bé31H0TO HEOA.

121 Co3zBe3nusi, apKue 3BE3/IbI, bu6mmoreka [IOK
TUTAHETHI, UX BUIUMOE https://m.edsoo.ru/aac588eb
JBUKEHUE
Conneynas cuctema. CoHILE.

199 CoJiHeYHasi akKTUBHOCTb. bu6mmoreka [IOK
HcTtounuk sHeprun CosHua U https://m.eds00.ru/22748eb4
3BE3]

123 3BE3/11BI, UX OCHOBHBIE bu6mmorexa [IOK

XapakTepucTHky. Jluarpamma

https://m.eds00.ru/42169944



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
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"CHeKTpaJIbHBIN KJlacc —
CBETUMOCTB"

3Be3 a6l TIIaBHOMI

bu6mmoreka [IOK

124
IIOCJIE0BATENBHOCTH https://m.edsoo.ru/b3ch766¢
BayTpenHee crpoeHue 3BE3 .
CoBpeMeHHbIE

125 IIPE/ICTABIICHUS O bubnuoreka [IOK
MPOUCXO0XKICHUU U SBOJIIOLIUU https://m.edso00.ru/d09da494
ConHua u 3B€37. DTarbl
JKU3HU 3BE3]
Mnineunsiii [Iyte — Hama

126 lNanakTrka. TUnbl rajgakTUK. bubmuorexa [JOK
Yépuble ObIPHI B ApPAX https://m.edsoo.ru/7cd10a0a
rajlakTUK
Bcenennas. Paciumpenue

127 Bcenennoii. 3akon Xab06ma. bubnmoreka [IOK
Teopust bospioro B3peiBa. https://m.edsoo.ru/3dbdf0d2
PenukroBoe nuznyuenue

128 MacmirabHast CTpyKkTypa bubnuoreka [IOK
Bceenennoii. Meraranaktuka https://m.edso0.ru/ce234633

129 Hepeménnsie npodiaembl bubnuoreka [IOK
aCTpOHOMUU https://m.edsoo.ru/d37d9ffe
Pu3NYECKUN IPAKTUKYM 110

130 teme "HUccaenoBanue bu6mmoreka [JOK

MAarHATHOTO IT0JS
HOCTOSHHBIX MAarHuToB" i

https://m.edsoo0.ru/67361aef



https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
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"UccnenoBaHue CBOMCTB
dbeppomMarueTUKoB" UIu
"UccneqoBanue neiCTBUA
IMOCTOSIHHOT'O MarHuTa Ha
paMKy ¢ TOKoM"

131

Pu3NYECKU IPAKTUKYM 110
teme "M3mepeHue cuiibl
Awmnepa" wnu "U3yuenue
3aBUCUMOCTH CHJIbI AMIiepa
OT CHJIbI TOKA" WUJIN
"OmnpeaeneHre MarHUTHOM
MHAYKIIMYU Ha OCHOBE
u3MepeHus cuiibl Amrepa"

bubmuorexa [JOK
https://m.edsoo.ru/fcae91e9

132

Pu3HUECKU IPAKTUKYM I10
teme "HccnenoBanue
SBJICHUS AJIEKTPOMArHUTHOU
WHIYKIIAA" WK
"Onpenenenre HHAYKIUH
BHUXPEBOI'0 MarHUTHOTO
noJist"

https://m.edsoo.ru/c36658da

133

®u3nYeCcKuil IPAKTUKYM 110
TeMme "UccienoBanue
SBJICHUS] CAMOMHIYKLIIUH" WIH
"Cbopka Mojienu
AIEKTPOMATHUTHOTO
reHeparopa"

bu6mmoreka [IOK
https://m.edsoo.ru/b8fb6391

134

Pu3HYECKU IPAKTUKYM 110

bu6mmoreka [JOK



https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391

teme "M3mepenue nepuoaa
CBOOOIHEBIX KOJIEOaHUM
HUTSHOTO U TIPYKUHHOTO
MasATHHUKOB"

https://m.edso0.ru/5d159d35

135

Pu3NYECKUN IPAKTUKYM 110
teme "[IpeoOpazoBanue
SHEPTUU B MPYKUHHOM
MasiTHUKE"

bubmuoreka [JOK
https://m.edsoo.ru/a28026hbd

136

Pu3nYeCcKuil IPAKTUKYM 110
teme "HccnenoBanue
HEPEMEHHOr0 TOKa yepes
10CJIEe10BATEIbHO
COEMHEHHBIE KOHJICHCATOP,
KaTyIIKy ¥ pe3ucTop’ Win
"UccnenoBanue paboThI
MCTOYHUKOB CBETAa B LIETIH
MEPEMEHHOT0 TOKa"

bubmuorexa [JOK
https://m.edsoo.ru/89dc2d90

137

Pu3HYECKU IPAKTUKYM I10
teMe "M3ydyeHue napameTpoB
3BYKOBOM BOJIHBI"

bu6mmoreka [JOK
https://m.edso0.ru/b100661a

138

Pu3NYECKUN IPAKTUKYM 110
teme "M3mMepenue nokasarens
MpEIOMIIEHUA CTEeKA" WIIN
"TTonydyeHne n300paxeHus B
CUCTEME U3 INTOCKOTO 3epKalia
Y JTUH3BI"

bu6mmoreka [JOK
https://m.edso0.ru/42569eal

139

Pu3NYeCcKUil IPAKTUKYM 11O

bu6mmoreka [IOK



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
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https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1

teme "HccnenoBanue
3aBHCUMOCTH (POKYCHOTO
paccTosiHus OT BellecTna (Ha
MIpUMEPE KUJKUX JIUH3)" WIH
"Uzmepenue hoKycHOTO
pPacCTOSHUS PACCEUBAOIINX
uH3"

https://m.edsoo.ru/b879fb3f

140

Pu3nyecKuil MPaKTUKYM I10
teme "HaOmronenune
nudpakiu, nHTephepeHInn
U noJjsipusanuu ceera'

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

141

Pu3nyecKuil MPaKTUKYM I10
teme "OnpeneneHue
UMITyJIbCa U DHEPTUU
PENSITUBUCTCKUX YacTHULL (110
¢dororpadusM TpeKoB
3apsKEHHBIX YaCTHIL B
MarHuTHOM TioJe)"

bu6mmoreka [JOK
https://m.edso0.ru/63756¢c47

142

Pu3nYeCcKUil IPAKTUKYM 110
teme "U3mepenue
nocrosiHHou [lmanka Ha
OCHOBE UCCJIEJIOBaHUS
dororddexra" nnum
"UccnegoBanue 3aBUCUMOCTH
CHJIBI TOKA YEPE3 CBETOIAMO/
OT HamnpspkeHus"

bu6mmorexa [IOK
https://m.edsoo.ru/eb916f82

143

Pu3HYECKU IPAKTUKYM 110

bu6mmoreka [JOK



https://m.edsoo.ru/b879fb3f
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https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82

teme "HccnenoBanue criekTpa
pa3peKEHHOT0 aTOMApHOT0
BOJIOpPO/Ia U U3MEPEHHUE
nocTtostHHOM Punbepra”

https://m.edsoo.ru/ec651eb8

144

Pu3NYECKUN IPAKTUKYM 110
teme "HccaenoBanue
paaroakTUBHOTO (poHa ¢
HCIIOJIb30BaHUEM J03UMETpa"
niu "M3yueHune noraomeHus
Oera-yacTUIl ATFOMUHHEM"

bu6mmorexa [IOK
https://m.edsoo.ru/c3dabe6e

145

Pu3nyecKuil MPaKTUKYM I10
teme "HaOmronenus
3BE3IHOIO HeOa
HEBOOPYXKEHHBIM I'JIa30M C
HCIIOJIb30BAaHUEM
KOMITHIOTEPHBIX TTPHIIOKEHUN
JUTSL OTIPEJICIICHHS TIOJIOKEHHUS
HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3ausi CeBepHOro
NOJTyLIApHsL U IPKUE 3BE3/IBI"
unu "HaOmoneHus B
tesieckon JIyHbI, TIJIaHET,
TYMaHHOCTEHN U 3BE3HBIX
CKOIJIeHUI"

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

146

O060061IEHNE U
cUCTEMAaTHU3alus 3HAHWN.

bu6mmoreka [JOK
https://m.edsoo.ru/ad6ddeed
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Poub ¢pu3uku u acTpoHOMHH
B DKOHOMHYECKOM,
TEXHOJIOTHYECKOM,
COLIMAJIBHON U DTUYECKOH
chepax nesaTeTbHOCTH
YyeJoBeKa

147

O06o0061IEHNE U
CUCTEMAaTH3aLMsl 3HAaHUM.
Ponp 1 MecTO Qu3uKu U
ACTPOHOMHUHU B COBPEMEHHOM
Hay4YHOU KapTHHE MHUpa

bu6mmorexa [IOK
https://m.edsoo.ru/18f19f7c

148

O06o0061IEHNE U
cucTeMaTu3anus 3HaHUi.
Ponp ¢pusnueckoii Teopun B
dbopMupoBaHUU
MPEJCTAaBICHUN O
¢buznuecKoil KapTuHEe MHpa,
MeCTO (PHU3HUECKON KapTUHBI
MHpa B 001IEM psay
COBPEMEHHBIX ECTECTBEHHO-
HaYYHBIX IPECTaBICHUN O
pupoe

bu6mmoreka [JOK
https://m.edsoo.ru/e7d400f4

149

O060061EHNE U
cucTeMaru3anus 3HaHui 110
teme "Kunemaruka"

bu6mmoreka [IOK
https://m.edsoo.ru/b032fc4b

150

0O000meHne n
cUCTEMATU3AaIMs 3HAHUH 110

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



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

teme "Kunemaruka"

0O0001EeHuEe 1

151 cHCcTeMaTH3amys 3HaHUH 110 bubmorexa [JOK
" " https://m.edsoo.ru/2dfbafc5
teme " JluHamuka
0O0001eHEe 1
152 CHCTEeMaTH3alus 3HaHUH I10 bubmuorexa [JOK
teme "Cratuka TBEpAOTo https://m.edsoo.ru/3cca482e
Tena"
O06o0061IEHNE U
153 CHCTeMaTH3alus 3HaHUH I10 bubmuorexa [JOK
TeMe "3aKOHbI COXPAHEHUS B https://m.edso0.ru/32a4d1a0
MexaHuke"
O06o0061IEHNE U
154 CHCTEMAaTU3alus 3HAHUH I10 bu6mmoreka [JOK
TteMe "OCHOBBI MOJIEKYIISIPHO- https://m.edsoo.ru/ed440ca8
KHHETHYECKOU Teopun"
O6o0menue u
155 CHCTEMAaTU3alus 3HAHUH I10 bu6mmoreka [JOK
teme "TepmoauHaMuka. https://m.edsoo.ru/c63f7c10
TemnoBkle MaIUHEL"
O6o0menue u
cHCTeMaTH3amus 3HaHUH 110
156 Teme "ArperaTHble bubmmorexa [JOK
https://m.edsoo.ru/1d36b5b1
COCTOSTHHSI BEIIIECTBA.
®dazoBble IEPEXOAbI"
157 0O000meHne n bu6mmoreka [IOK



https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
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cHUCTeMaTU3alus 3HAHUH 110
teMe "DnekTpuyeckoe nose"

https://m.edsoo.ru/3bf0def9

O060061EeHNE U

158 CUCTEMAaTH3alus 3HaHUH 110 bubmuorexa [JOK
TeMe "IlocTOSTHHBIN https://m.edsoo.ru/71453ee6
ANEKTPUUECKUH TOK"
O000menne u
159 CUCTEeMaTH3alus 3HaHUH T10 bubmuorexa [JOK
teme ""Toku B pa3mudIHbIX https://m.edsoo.ru/3d40077a
cpemax”
O000menne u
. bubmuoreka [JOK
160 cUCTEMAaTH3aIMs 3HaHUH 110
. | https://m.edsoo.ru/3b4c06ae
TeMe "MarautHoe 1noJjie
PesepBHBIi ypOK.
0O0001eHnEe U
161 cUCTEMATH3AIMA 3HAHUM 110 bubmorexa [JOK
| https://m.edsoo.ru/053e2248
TeMe "DIIeKTpOMarHuTHast
UHIYKIUs"
PesepBHBIi ypOK.
0O00011eHne "
162 cucTeEMAaTH3aIs 3HaHU 110 bubmorexa HOK
| https://m.edsoo.ru/d6310bfd
TeMe "MexaHUUeCKHE
koneOanus"
Pe3epBHBIN ypOK. Bu6 OK
163 O0001menne u nosmorexa I

cHCTeMaTHu3aIys 3HaHUH 110

https://m.edsoo.ru/5e2bb83d
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TeMe "DJIeKTpOMarHUTHbIE
KoneOanus"

PesepBHBII ypOK.
O06o01menue u

164 cucTEMAaTU3aIUsA 3HAHUH 110 buGnnorexa [IOK
https://m.edsoo.ru/96a7a2dd
Teme "MexaHHdecKHue U
3JIEKTPOMArHUTHBIE BOJTHBI"
PesepBHBIi ypOK.

165 O06o6mIeHne u bubmmoreka [JOK
CHCTeMAaTH3ays 3HaHUH 110 https://m.edsoo.ru/52ad1603
teme "OnTtuka"

PesepBHBIi ypOK.

166 O06o6mIeHne u bubmmoreka [JOK
CHCTEeMaTH3alus 3HaHUH T10 https://m.edso0.ru/5bec1c65
teme "OcHoBbl CTO"

PesepBHBIi ypOK.
0O00011eHNEe U
167 cucTEMAaTH3aIMA 3HAHUI 110 bubmmorexa LHOK
https://m.edsoo.ru/f7¢59d38
teme "KopnyckymnsapHo-
BOJIHOBOM JTyasin3m"
Pe3epBHBIN ypOK.

168 O6o006menue u bubmmoreka [JOK
cHCTeMaTH3aIys 3HaHUH 110 https://m.edso0.ru/1f511654
teme "®u3nka aroma"

169 Pe3epBHBIN ypOK. bubnnoreka [JOK

O060061EeHNE U

https://m.edsoo.ru/905c5ce0



https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0

cucTeMaTu3aIus 3HaHuM 110
TeMe "Pu3rKa aTOMHOTO
s/Ipa U SJIEMEHTapHBIX
yacTul"

PesepBHBIi ypOK.
O06o01menue u

170 cUCcTEMAaTU3aIs 3HaHUH 110 1 bubsmorexa LHOK
" . https://m.edsoo.ru/2bffb94c
TeMe "DIIEMEHTHI
actpoduzuxu"
OBIIEE KOJIMYECTBO YACOB
170 16

I10 ITPOIT'PAMME



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




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

IMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI
CETHU UHTEPHET
esson.edu.ru/03/07






