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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢Qu3uke Ha YypOBHE CpEeAHEro oOIIero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKEHHU M TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS
OCHOBHOW 00pa3zoBaTesbHOM Mporpammel, npeacraBieHHbix B I'OC COO, a
Takxke ¢ yuérom (enepanbHoOil paboueid mporpaMmbl Bociutanus U Konuenmmu
npenofaBaHus yueOHoro npeamera «Ousnka» B 00pa3oBaTeIbHBIX OpraHU3aIUsIX
Poccuiickoit ~ denepanuu,  pealM3ylONIUX  OCHOBHBIE  OOpa3oBaTelIbHBIC
MIPOTPaMMBI.

[IporpamMma no pu3suke onpeaenser 00s13aTeIbHOE MPEAMETHOE COJIEPKaHNUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCIEA0BATENbHOCTh U3YUEHHUS TEM U Pa3/IesioB
y4eOHOTo MpeaMeTa ¢ YYETOM MEXKMPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JIOTUKA Y4eOHOTo Ipoliecca, BO3PAaCTHBIX OCOOEHHOCTEH O00ydYaromuxcs.
[Iporpamma mo ¢usuke Ha€T MNpencTaBiIeHHE O LESAX, COAEp)KaHUH, OOLIeH
CTparernu OOydYeHHUsS, BOCIUTAHUS U Pa3BUTHSI OOYYAIOMIMXCS CpPEACTBAMH
yueOHoro npeamera « Pu3nkay Ha yriryoJIEHHOM ypOBHE.

N3yuenue kypca (Qu3MKU YrIyOJIEHHOTO YPOBHSI TMO3BOJISIET peajn30BaTh
3a1auu MpohecCUOHATBHOM OPUEHTAIIMH, HAMIPABJICHO HA CO3/IaHHUE YCIIOBUM IS
MPOSIBIICHUS] CBOUX HMHTEJUICKTYAJIbHBIX W TBOPYECKUX CIOCOOHOCTEH Ka)IbIM
oOy4JaronMMcsi, KOTOpble HEOOXOAUMBI MJisi MPOAOCLKEHHs 0O0pa3oBaHUS B
OpraHu3aIusIxX poeCCUOHATIBEHOTO oOpazoBaHus 1o Pa3ITUYHBIM
(U3UKOTEXHUUECKIM M HH)KCHEPHBIM CTICITHATBHOCTSIM.

B mnporpamme 1o ¢usnMke ONpeAeNAIOTCS IUIAHUPYEMBIC pE3yJIbTaThI
OCBOEHUS Kypca (pU3UKU HAa YPOBHE CPEIHEr0 00111ero 00pa3oBaHus: TUYHOCTHBIE,
MeTaIpeIMETHbIE, pEeIMETHbBIE (Ha yri1y0inEHHOM YPOBHE).
HayanoMeTonomoruueckoit OCHOBOM 7151 pa3pa0O0TKH TPEOOBAHMM K TMYHOCTHBIM,
METamnpeMETHBIM W TPEAMETHBIM pe3ylibTaTaM OOYyYaroIIUXCsl, OCBOMBIIUX
nporpaMmy 1o (uU3MKe Ha YpOBHE CcpeAaHero oomero oOpa3oBaHus Ha
yIIIyOJIEHHOM YPOBHE, SIBIISIETCS CHCTEMHO-IEATeIbHOCTHBINA MOIXO/.

[Iporpamma no pu3MKe BKIIIOYAET:

IUTAHUPYEMBIE PE3YNIbTaThl OCBOCHHSI Kypca (U3MKH Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHUCJIE PEAMETHBIE PE3YIbTATHI I10 FoJjaM 00yUeHHsI; COACpKAHHE
yaeOHoro npeameta «duzrka» mo rogam oOydeHus.

[Iporpamma 1o (Qu3MKe HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
MCIOJIb30BaHa YUYUTEIAMU (PU3HUKH JIJIS1 COCTABJICHHSI CBOMX Pab0YHX MPOTrpamM.

[Iporpamma 1o ¢u3HKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTEIICH U
MPEIOCTABIAECT BO3MOXKHOCTH JUIS pealu3allid Pa3dYHbIX METOAUYECKUX



NOJXO0/I0B K TNPENnoJaBaHui0 (PU3MKK Ha YIIIYOJIEHHOM YpOBHE NpPHU YCIOBUU
coxpaHeHus1 00s13aTeNbHOM YacTu coliepKaHus Kypca.

®du3uka Kak Hayka O HambOojee OOIIMX 3aKOHaxX MPUPOJbI, BHICTyMas B
KauecTBe Y4eOHOro ImpeIMeTa B IIIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUI 00 okpyskaromiem mupe. [1IkoapHbIN Kypc PU3UKK — CUCTEMOOOPA3YIOIIHiA
JUIS €CTECTBEHHO-HAYUYHBIX YUE€OHBIX MPEAMETOB, TOCKOIBKY (PU3NUECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBICHHM, HM3y4aeMbIX XHMHEH, OHMOJOTHEH,
buzudeckolr reorpaduet W acTpoHoMueu. lMcmoap3oBaHME UM aKTUBHOE
npuMeHeHHe (U3UYECKUX 3HAHUM OINpEJeNMIo XapakTep W OypHOE pa3BUTHE
pPa3HOOOpa3HbIX TEXHOJOTUH B cdepe BSHEPreTHKU, TPaHCHOpPTa, OCBOCHHS
KOCMOCA, TMOJY4YEHUs HOBBIX MAaTepUaiOB C 3aJlaHHbIMU CBOMCTBaMu. M3yuenue
(U3MKM BHOCUT OCHOBHOW BKJIaJ B (OPMUPOBAHUE ECTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromerocsi, B OpMHUpOBaHUE YMEHUN NMPUMEHATh HAyYHBIN
METO/] TIO3HAHUS [IPH BBIIIOJIHEHUU UMH Y4E€OHBIX UCCIIEJOBAHUM.

B ocHOBY Kypca (pu3HKM Ha ypOBHE CpeTHEro 001ero oopa3oBaHus NOJI0KEH
PAI UEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK IPUHLHUIIBI €70 IOCTPOCHMUS.

Hoea uyenocmuocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTMYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTEepHall U3 BCEX Pa3lesioB (PU3UKH, BKIIIOYAET KaK
BOIIPOCHI KJIACCUYECKOH, TAK U COBPEMEHHOMN (DU3UKHU.

Hoesa zenepanuzayuu. B coOoTBETCTBUM C HEW MaTepuan Kypca (PU3UKU
o0beMHEH BOKpPYr (Qusmyeckux Teopuid. Benmymmm B Kypce sBusieTcs
dbopMHpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€pPHH, BEIICCTBE U
noJe.

Hoea cymanumapuzayuu. EE peanuzanus TpearnoaracT HUCIOJIb30BaHUE
IYMaHUTapHOTO MOTEHLUana (U3NYECKOW HayKH, OCMBICIICHHUE CBSA3U Pa3BUTHS
¢u3MKM ¢ pa3BUTHEM OOIIECTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMHU M 3KOJOTHYECKUMH MTPOOIEMaAMHU.

Hoea npuknaonoit nanpasinennocmu. Kypc pusuku yriry0iaEHHOTO YpOBHS
MPEANoaraeT 3HakOMCTBO € MIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTHUECKUX
MPUWIOKEHUN M3YYECHHBIX TEOPUM M 3aKOHOB. lIpm 3TOM paccmarpuBaroTcs Ha
yYpOBHE OOIIMX MPEJCTABICHUN U COBPEMEHHBIC TEXHUYECKHE YCTPOMCTBA, U
TE€XHOJIOTHUHU.

Hoea 3Kkonocuzayuu peann3yercs IMOCPEACTBOM BBEICHUS JJIEMEHTOB
COJIEp)KaHUs, TMOCBSIICHHBIX OJKOJOTHYECKHMM TIpoOJieMaM COBPEMEHHOCTH,
KOTOpBIC CBS3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a TaKKe O0O0CYKICHUS
po6JIeM PalMOHAIBHOTO MPUPOIOIOIH30BAHMS U YKOJIOTHUECKON 0€30MacHOCTH.

OcBoeHnue copepx’aHusi IPOrpaMMBbI 0 (PU3UKE TOJDKHO OBITH MTOCTPOSHO Ha
NPUHIUTIAX CUCTEMHO-AEATeIbHOCTHOTO TIoxoa. Jms hu3uku peanusanus 3Tux



OPUHLUIIOB 0a3UpyeTCs Ha UCIIOJIb30BAHUN CAMOCTOSITEIILHOTO SKCIIEPUMEHTA KaK
MMOCTOSIHHO JIEUCTBYIOMIET0 (hakTopa ydeOHOro mpomecca. Jns yrmyOnéHHOTO
YpOBHS — 3TO CHCTEMa CaMOCTOATEIBHOIO YUYEHHYECKOTO JKCIEPHUMEHTA,
BKJIFOYAIOLIETO (PPOHTAJIBHBIE YUYEHWYECKUE ONBITHI IMPU H3YYEHUH HOBOIO
MmaTepuaia, JjabopaTopHble paboThl U pabOThl pakTUKyMa. [Ipu ’TOM BO3MOKHBI
7Ba criocoba peanu3aui (GU3NYECKOro MpakTUKyMa. B mepBoM ciyyae mpakTHKyM
npoBoauTcs uO0 B KoHIEe 10 m 11 kmaccoB, MuOO mMociae MEPBOTO M BTOPOTO
HOJyTroIMi B KaXJI0M U3 3THX KJIaccoB. BTopoil criocod — 310 uHTErpanus pador
IPAaKTUKyMa B CUCTEMY Ja0OpaTOPHBIX pabOT, KOTOPBIE MPOBOIATCS B MpoOLEcce
u3ydyeHus: pasaena (temsl). Ilpu sTom mox paboramMu NMpakTUKymMa MOHUMAETCS
CaMOCTOSITENIFHOE ~ UCCIIEIOBaHHE, KOTOPOE TMPOBOJUTCS IO PYKOBOJACTBY
CBEPHYTOr0, 0000MIEHHOTO BUAA 0€3 MOIIaroBOM HHCTPYKIIUH.

B nporpaMmvMe mno (Qu3uke cucTeMa YYEHHYECKOrOo HKCHEPHUMEHTA,
7a00paTOPHBIX pabOT M MpaKTHKyMma IMpEACTaBI€HAa €IUHBIM mnepedyHeM. Brioop
TEMATUKHU ISl 9TUX BUAOB YUYCHHUECKHUX MPAKTUYECKUX PadOT OCYIIECTBISETCS
y4acTHHUKaMHU 00pa30BaTEIbHOTO MPOLEcca UCXO0I U3 OCOOCHHOCTEN MOYPOUYHOTO
IUIAaHUPOBAHUSA W OCHauleHus KaOuHeta Qusuku. Ilpu sToM oOecneumBaeTcs
OBJIaJIcHHE OOYyYaIOIUMUCS YMEHHSIMH TPOBOAUTH TMPSMbIE M KOCBEHHBIC
W3MEpEHUs], MCCIEAOBaHUs 3aBUCUMOCTEN (PU3NYECKUX BEJIWYUH M TOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHue yaensieTcs peleHnIo pacCyETHBIX U KaYeCTBEHHBIX 3a/1a4.
[Tpu 5TOM A1 pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIFOTCS 3a/1a4H C SIBHO 33/1aHHOM
Y HEeSIBHO 33JJaHHON (PU3NYECKON MOJIETIBIO, TIO3BOJISIONINE TPUMEHSTh U3YYCHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJIHOTO paszjesia Kypca, Tak U HUHTETPUPYs
OpUMEHEHUWE 3HAHMW W3 pa3HbIX pas3znenoB. JlIs KayecTBEHHBIX 3ajad
NPUOPUTETOM SIBIISIIOTCS 3aJaHusl Ha OOBSICHEHHE/TIpeICKa3aHUE MPOTEKAHUS
(du3MUecKuX SBJICHUNA U MPOLECCOB B OKpYKaroLeH KU3HU, TpeOyrolire BpIOopa
duznyeckoil MoAeTu Al CUTYalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBetctBuu ¢ TpedoBanusmMu @I'OC COO k MaTepuaibHOTEXHUYECKOMY
obecrieueHnto yaeOHOTO mporiecca Kypce Gu3uku yriay0aéHHOTO YPOBHS Ha YPOBHE
cpeaHero oOmero oopa3oBaHMs JOJKEH H3y4daThbCsl B YCIOBHUAX MPEAMETHOIO
kabuHera. B kabunere ¢GU3MKH JOJDKHO OBITH HEO0OXOauMMOe J1abopaTOpHOE
o0opynoBaHuEe IS BBIOJIHEHHUS YKa3aHHBIX B TporpamMme 1o (Qusuke
VYCHHUYECKUX OMBITOB, JIAOOPATOPHBIX pabOT W paboT MpaKTUKyMa, a TaKxKe
JE€MOHCTPAaLIMOHHOE 000pyI0BaHHUE.

JlemoHCTpalinoHHOEe 00OpyaoBaHuE (HOPMUPYETCS B COOTBETCTBUU C
MPUHITUTIOM MHWHUMAIBHON JOCTAaTOYHOCTH ¥ 00ECIEeUrMBaeT TOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe MO0 (U3MKE KIIOYEBBIX JIEMOHCTPAIANA IS



UCCJIEIOBAHUSI MU3y4Yae€MbIX SBJICHMM W  MPOLECCOB, OHMIUPUUECKUX U
(GbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopaTopHoe 000pymOBaHHWE JISI YYCHHYCCKHX MPAKTUYECKUX padoT
dopmupyeTcss B BUAEC TEMAaTHUYECKMX KOMILIEKTOB M OOECleYMBaeTcs B pacuére
OJIHOTO KOMIUIEKTa Ha JIByX OOydJamolmxca. TeMaThuyecKue KOMIUICKTHI
71a00paTopHOTO O00OPYIOBaHMS JODKHBI OBITH TOCTPOEHBI HA KOMILJIEKCHOM
MCIOJIb30BaHNU AHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, a TAKXKE KOMIIBIOTEPHBIX
M3MEPUTENIbHBIX CUCTEM B BHJI€ U POBBIX Ja00paTOPU.

OCHOBHBIMH LIETISIMU M3y4eHHs] (PU3UKKU B 00IIeM 0Opa30BaHUM SIBJISFOTCS:
(opMHpOBaHKE MHTEPECA U CTPEMIICHUS OOYYaIOIIMXCS K HAYYHOMY H3YyYECHHIO
NPUPOABI, PA3BUTHE HUX MHTEIUIEKTYaIbHBIX M TBOPYECKUX CIIOCOOHOCTEN;
pa3BUTHE NPEICTABIECHUN O HAYYHOM METOJIE TIO3HAHUs U (POPMHUPOBAHUE
UCCIIEJIOBATEILCKOTO OTHOIIECHUS K OKPYXAlOUIUM SIBICHUAM; (POpPMHUpPOBAHUE

HayYHOTO MUPOBO33PEHHUS KAK pe3ysbTaTa U3y4eHUs OCHOB
CTpO€HHA MaTepud M (yHIAMEHTaJIbHBIX 3aKOHOB (u3uKH; (opmMupoBaHHe

YMEHUN OOBACHSTH SIBJICHUS C UCIOJIb30BaHUEM (DU3HUECKUX
3HaHUW M HAy4HBIX JI0Ka3aTeJbCTB; (HOpPMHpPOBAHHE MPEJCTABICHUN O POJIH

(Gu3MKH TSt pa3BUTHS APYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHII;

pa3BUTHE  TMpPEACTABICHUMM O  BO3MOXHBIX  chepax  Oynymieit
npo(eCCUOHATLHOW JIeATENbHOCTH, CBSI3aHHBIX C (U3UKOH, NOJArOTOBKAa K
JanbHeieMy oOy4eHHUIO B 3TOM HAalpaBIICHUU.

JlocTikeHre 3TUX LeJed 00ecneunBaeTCsl PEIIeHHEM CIEeAYIOIUX 3a/1a4y B
MpoIecce M3y4deHUsl Kypca (PU3MKU HAa YpPOBHE CPEIHEro o0Iiero oOpa3oBaHUs:
NpUOOpPETeHHE CHUCTEMbl 3HAHUKW 00 OOmHUX (PU3NYECKHX 3aKOHOMEPHOCTSIX,
3aKOHax,  TEOpHsX,  BKJIIOYAas  MEXaHUHKY,  MOJIEKYJSIpHYIO  (puU3uKYy,
ANEKTPOJMHAMUKY,  KBAaHTOBYIO  (U3UKY UM  3JEMEHThl  acTpOo(U3HUKU;
dbopMHpOBaHHWE YMEHHWI NPUMEHSTh TEOPETHUECKHE 3HAHUS ISl OOBSICHEHUS
(¢usnyeckux SBICHUM B MPUPOJEC U AJS MPUHATHS MPAKTUUYECKUX PEUICHUH B
MOBCEIHEBHOM KM3HHM; OCBOCHHE CIIOCOOOB PEIICHUs Pa3jIMYHBIX 3a7a4 C SIBHO
3aJJaHHOU
du3nyuecKoil MOJEINbIO, 3a/1ay, MOJAPa3yMEBAIOIIUX CAMOCTOSITEIBHOE CO3JaHUE
¢usnyeckoil Mojenu, aaeKBATHOM YCIOBHSM 3aJauyd, B TOM 4YHCIE 33134
MH)XEHEPHOTO XapaKTepa; MOHUMaHue (PU3NYECKUX OCHOB U MPHUHIIUIIOB AEUCTBUA
TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, X BIUSHUSA Ha OKPYXAIOILIYIO CPELY;
OBJIAJICHAE METOJAMH CaMOCTOSITEIBHOIO IUIAHUPOBAaHUS W MPOBEACHUS
(¢u3nYecKuXx OSKCIEPUMEHTOB, aHajdM3a M HMHTEepHOpeTaudd uHpOpMaluH,



onpeeeHus] TOCTOBEPHOCTH MOJIYYEHHOTO pe3yjibTaTa; CO3/laHue YCIOBUM ISt
Pa3BUTHS YMEHHM MPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPUYECKOMU JIEATEILHOCTH;

pa3BUTHE HHTEpeca K chepaM MpoeCcCHOHATBHON ACSITEIBPHOCTH, CBI3aHHOM
¢ (hU3UKOI.

B coorBerctBun ¢ TpedoBanmsimu OPI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: ydeOHoro mpeamera «®Pusnka» Ha YpPOBHE CpEIAHEro OOIIETro
oOpa3zoBaHusi BBIOMpacTCs OOYYAIONIMMUCS, IUIAHUPYIOIUMHU MPOJIOJKEHUE
00pa3oBaHusl 1O CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha n3yuenue ¢pusuku (yriayOn€HHBINA ypOBEHb) HA YPOBHE CPEAHETO OOIIEro
oOpazoBanus otBoauTcs 340 vacos: B 10 kitacce — 170 yacoB (5 yacoB B HEJEINIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEACIIO).

[Ipennaraemelii B mporpamme no (u3MKe NepeyeHb JIabopaTOPHBIX U
MPAKTUYECKUX paboT SABIAETCS PEKOMEHIOBAHHBIM, YYHTENIb JETaeT BBIOOP
npoBeaeHUsT 7TabOpaTOpHBIX pPadOT M OMBITOB C YYETOM HWHIMBUAYATHHBIX
0COOEHHOCTEN 00yUarOIINUXCS.

COAEPKAHUE OBYUYEHUSA
10 KUIACC
Pazges 1. Hay4Hblii MeTOA MO3HAHUS IPUPOABI.

®dusznka — pyHIaMeHTalIbHAsI HayKa o pupoje. Hayunsiii MeTo mo3HaHus U
METO/Ibl UCCIIEIOBAHUS (PUBNUECKUX SIBJICHUU.

DKCHepUMEHT M TEOpHsl B Ipolecce MOo3HaHus npupoasl. HabmoneHue u
AKCIIEPUMEHT B (PU3HKE.

CnocoObl u3MepeHus: (PU3NYECKUX BEJIMYMH (AHAJOTOBbIE W LHU(PPOBHIE
U3MEpUTETbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocTt  W3MepeHW  Qu3WYecKUx BeaUYWH (aOCONIOTHAsT U
OTHOCHUTEJIbHA).

MopaenvupoBanue pU3NYECKUX SIBJICHUI U TPOLIECCOB (MaTepuaibHas TOUYKA,
abCOMIOTHO TBEPIOE TENO, HAeadbHas XUAKOCTb, HJICaTbHBIA ra3, TOUECUHBIN
3apsin). [ unore3a. @u3ndeckuil 3aKOH, TPAaHULbI €T0 TPUMEHUMOCTH. DPu3nyeckas
TEOpHs.

Pons u mecto pusuku B hopMHpOBaHUM COBPEMEHHOW HAYYHOW KapTHHBI
MUpa, B IPAKTUYECKON JEATEIBHOCTH JIFOACH.

Yuenuueckuit 3xcnepumenm, nadopamopHsie paGomut, NPAKMUKYM.
W3mepenue cuibl TOKa W HANpPSOKEHUS B IENMU MOCTOSTHHOTO TOKa IpH
TIOMOIIM AHAJIOTOBBIX M HU(POBBIX HM3MEPUTENBHBIX MPUOOPOB. 3HAKOMCTBO C



nudpoBoii naboparopueit no pusuke. [Ipumeps! namMepeHus: GU3NIECKUX BEITUUYNH
IPYU MIOMOIIIM KOMITBIOTEPHBIX JaTYUKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexanuueckoe BrxeHre. OTHOCUTEIHHOCTh MEXaHUYECKOTO JIBUYKEHUS.
Cucrema otcuéra.

[Ipsimast 1 oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-BeKkTop MaTepHalibHOM TOYKH, €ro MPOEKIMM Ha OCU CHUCTEMBI
KoopauHart. Tpaekropusi.

[lepemernienne, cKOpoCTh (CpemHsii CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHE MaTepUaIbHON TOUYKH, MX MPOEKIIMU HA OCH CUCTEMbl KOOPJAUHAT.
CioxxeHue nepemMenieHuil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE IPSIMOIMHENHOE IBH>)KEHUE. 3aBUCUMOCTh
KOOPAWHAT, CKOPOCTH, YCKOPEHHUSI U IyTU MATEPUAIBHON TOUYKU OT BPEMEHU U UX
rpaduKu.

CBobOoHOE majzeHue. YCKOpeHHe CBOOOAHOro majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO MOJ| YIJOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U
YCKOpPEHHUSI MaTepUaIbHON TOUYKH OT BPEMEHHU U UX TpapuKH.

KpuBonmunennoe nBuxeHue. JI[BMkeHHME MATEpPUAJIbHOW TOYKM IO
OKPYKHOCTH. YTJIOBasi U JiMHEHHas ckopocTh. [lepuon u vactora oOpaiieHus.
LenTpocTpeMutensHoe (HOPpMaIbHOE), KacaTeabHOE (TaHT€HIMAIBHOE) U TIOJHOE
YCKOPEHNE MaTEPUAIBHON TOUKH.

TexHuYeckre yCTporuCTBa U TEXHOJIOTHYECKHE MPOLECCHI: CITUIOMETP,
NBIDKCHUE CHaApSJOB, IIEMHbIE,  IIecTepéHYaThie U pEeMEHHBIC
nepenayu, CKOpOCTHbIE TU(PTHI.

Jemoncmpayuu.

Mogenb cucteMbl OTCUYETA, WUTFOCTPAIMd KHHEMAaTHYECKUX XapaKTePUCTHUK
JBHKCHUSL.

CnocoObI UCcciIef0BaHUS IBUKEHUN.

Nnmroctpanus npeaesbHOro Nepexo/ia i u3MEpEeHNe MTHOBEHHOM CKOPOCTH.

IIpeoOpazoBanre TBUKEHUN C HUCIIOIb30BAaHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pPa3pe’KEHHOM MPOCTPAHCTBE.

HaGnronenue nBwkeHus Tena, OPOIIEHHOTO TOJ YIiIOM K TOPU30HTY U
TOPU30HTANIBHO.

HanpasneHnue CKOpoCTH P ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHHE yTEW, TPAEKTOPHUI, CKOPOCTEN IBUKEHHSI OJTHOTO U TOTO )K€ TeJla
B Pa3HbIX CUCTEMAaX OTCYETA.



Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyMm.

N3ydenne HEpaBHOMEPHOIO JIBHXKEHUS C LEJbIO ONPEIEICHNUS] MTHOBEHHOMN
CKOpOCTH.

N3Mmepenue yCcKopeHusl MpU MPSIMOJIUHEHHOM PaBHOYCKOPEHHOM JBHKCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IIyTH OT BPEMEHHM IPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepenne  yCKOpeHUss  CBOOOJHOrO  maaeHus  (PEKOMEHIOBaHO
HCIIOJIh30BaHUe ITU(POBOI TabOpaTOpHH).

N3yuenne  [BWXKEHHS Tela, OpPOLIEHHOTO TOPU30HTANIBHO.
[TpoBepka rumoTessl O MPSAMOK MPONOPLHUOHAIBHON 3aBUCUMOCTH MEXKITY
JNAJTBbHOCTBIO MOJIETA U HAYAJIBHOW CKOPOCTBIO TEJA.

N3ydeHne ABUKEHUS Tella MO OKPY>KHOCTH C MOCTOSIHHOM MO MOJIYJIIO
CKOPOCTBIO.

UccnenoBanne 3aBUCUMOCTH MEPHOJIa OOpallleHUs] KOHUYECKOr0 MasiTHUKA
OT €ro IapaMeTpoB.

Tema 2. /lunamuxa.

ITepBeii 3ak0oH HproTona. MHepumanbHbie cuctemsl oTcyéra. [IpuHImMn
oTHocuTeNnbHOCTH ['anunes. HemHepuuanbHble cucTeMbl OTCUETA (OMpeEnesiCHHE,
IPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3uimu cuil.

Bropoii 3akon HproToHa 1151 MaTepruanbHON TOYKH.

Tpertuit 3axkoH HproTOHA 1151 MaTepUaIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTCHUSI. ODKBUBAJICHTHOCTh T'PABUTALMOHHON W
WHEPTHOU MacCCBhlI.

Cuna TspKecTH. 3aBUCUMOCTh YCKOPEHHsI CBOOOJIHOTO MaJICHUsI OT BBICOTHI
HaJ[ TOBEPXHOCTHIO TUIAHETHI U OT TeorpapuIecKoi MUpOThI. J[BrkeHne HeOEeCHBIX
TeN U uX cnyTHUKOB. 3akoHbl Kemnepa. [lepBas kocMudeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, nBumxymerocs ¢
YCKOPEHHEM.

Cuna tpenusa. Cyxoe TpeHue. Cuiia TpeHUS CKOJBXEHUS U CUJIA TPEHHS
nokosi. Koaddurment tpenus. Cuna CONpOTUBICHUS TpPU JBUKCHUU Tela B
AKUJAKOCTH WIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOTO ABUKECHUS.

Hasnenue. 'mapocratuyeckoe nasienue. Cuina Apxumena.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMUECKHE MPOILIECChI: MOIIIUITHUKH,
JNBH)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.



HaGnronenue nBr>xkeHus Tell B MHEPLMAIbHBIX U HEMHEPIMAIbHBIX CHCTEMAaX
OTCU€Ta.

[IpyHLIMI OTHOCHUTEIBHOCTH.

Kauenue nByxX HWIMHAPOB WM IIAPOB Pa3HOM MacChl C OJUHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIbHO HEMHEPIMATIBLHON CUCTEMbI OTCUETA.

CpaBHeHHE PaBHOJCWUCTBYIOUIEH MPUIOKEHHBIX K TEIy CHUI C
IIPOU3BEICHUEM MACCHI TEJIA HA €70 YCKOPEHUE B UHEPIIUATIBHOM CUCTEME OTCUETA.

PaBeHCTBO cHIl, BO3HUKAIOLIMX B PE3YJIbTATE B3aUMOICHCTBUSA TEIL.

N3mepenune macc 1o B3anMoAeHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOJIBEME U MMAICHUU.

[leHTpoOEKHBIE MEXaHU3MBI.

CpaBHEHUE CUJI TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenne paBHOACUCTBYIONIECH CUIT TIPU JBUXKEHUU OpyCKa MO HAKJIOHHOU
MJIOCKOCTH.

[IpoBepka TUMOTE3bl O HE3aBUCHUMOCTH BPEMEHHM JBUKECHHS Opycka IO
HaKJIOHHOM MJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.

Hccnenoanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOLIUX B MPYXKUHE U
pPE3MHOBOM 00pa3siie, OT uX JAedopManuu.

N3ydenune NBUKEHUS CUCTEMBI TeJl, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
NErkuii OJIOK.

N3mepenne koadduiinenTa TpeHus 1Mo BeTUYHHE YIIIOBOro KO3 HUIIMeHTa
3aBucuMOCTH Frp(N).

UccnenoBanue aBuxeHUs: Opycka Mo HAKJIOHHOM TJIOCKOCTH C TIEPEMEHHBIM
K02 puImeHTOM TpEHU.

N3ydenue nBUKEHUS rpy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AOGcomoTHO TBEpaoe Teno. IlocTymaTenbHOe M BpalllaTeIbHOE JBH)KCHUE
TBEPIAOro Tesila. MOMEHT CHIJIbI OTHOCUTENBHO OCH BpauleHus. [lneuo cuibl.
CrnoxeHue cull, MPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsokecTu Tena.

VYcnoBust paBHOBECHs TBEPAOTO Tea.

YcroitunBoe, HeyCTOWYNBOE, O€3pa3TMIHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHME MPOLECCHI: KPOHIUTEHH,
CTPOMTENBHBIN KPaH, pelIETYaThle KOHCTPYKIIUH.

Jlemoncmpayuu.

Y cIi10BUsI paBHOBECHS.

Bunsl paBHOBECHS.



Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyMm.

UccnenoBanue ycnoBui paBHOBeCHUS TBEPIOrO Tela, HMMEIOIIETO0 OCh
BpAaIlICHMUS.

KoHcTpynpoBaHre KpOHIITEMHOB U Pacy€T CUJT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPIOTO TENa, UMEIOIIETO TIONIAAb OMOPHI.

Tema 4. 3axonvt coxpanenusn 6 Mmexanuxe.

Nmiynbc MaTepuaibHOM TOUKH, CUCTEMBI MaTEpUAIbHBIX Touek. LleHTp Macc
CUCTEMBbI MaTepUaIbHbIX TOUEK. Teopema o JBUKEHUHU LIEHTpa Macc.

NMnynibe CUITBI M U3MEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakxtnBHOE nBUXEHUE.

MoMeHT uMItynbca MaTepuaabHOM TOYKH. lIpeacraBineHne o coxpaHeHUH
MOMEHTA UMIIYJIbCA B IEHTPAIbHBIX ITOJIAX.

PabGora cumbl Ha MajioM W Ha KOHEYHOM nepemeleHuu. ['paduueckoe
MpeJICTaBlICHHE PaOOThI CHIIBI.

MOHOCTE CUIIBI.

Kunetnueckass sHeprus martepuanbHOM TOuku. Teopema 00 H3MEHEHUU
KUHETHYECKOW SJHEPTUU MATEPUATTbHON TOYKH.

IloreHuManbHBIE M HENOTEHUMAIbHBbIE Cuibl. [loTeHnumanbHas >SHeprus.
[ToTenmnuanpHas 2HEPrUst ynpyro aeGpopMUpOBaHHOM MpykuHbL. [loTeHIMabHAS
DHEPrus Tejla B OJHOPOJHOM TIpaBHUTAIMOHHOM Tmosie. [loTeHnmaneHas >HEprus
TeJa B TPABUTALIMOHHOM I10JI€ OJHOPOJIHOTO I1apa (BHYTpH U BHE mmapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAst CKOPOCTb.

CBsi3b paboOThl HEMOTEHLUMAJIBHBIX CHJI C HW3MEHEHHEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPTHUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

VYpaBHeHue bepHyum i MOCaNIbHOM XKUJKOCTH Kak CJIEACTBHE 3aKOHA
COXpaHEHUSI MEXaHUUYECKON YHEPTHH.

TexHuyeckre yCTpoMCTBa U TEXHOJOTHYECKUE MTPOLIECCHI: IBU)KEHUE PAKET,
BOJAOMET, KOIEP, MNPYKUHHBIA MHUCTOJNET, TUPOCKOI, (UTypHOE KaTaHHE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktnBHOE nBUXEHUE.

N3mMepenne MOIHOCTH CHJIBI.

W3menenue sHepruu Teja Mpu COBEPIICHUN PaOOTHI.

B3anmHble npeBpalieHuss KMHETUYECKOW M IMOTEHUHAIBHOW JHEPruM IIPU
NEUCTBUM HA TEJIO CUIIBI TSYKECTU U CHIIBI YIIPYTOCTH.



CoxpaHeHue dHepTruu NMpu CBOOOIHOM MaJCHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomuol, npaKMUKyM.

N3Mmepenne nmnyiibca Teia o TOpMO3HOMY ITYTH.

N3mepenue cuitbl TATY, CKOPOCTH MOJIETH AIEKTPOMOOMIISI U MOIIIHOCTH CHJIBI
TSTHU.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

Hccnenoanne coxpaHeHHs] UMITYJIbCaA IIPU YIIPYTOM B3aUMOJECHCTBHM.

N3MepeHne KHHETUYECKOM SHEPTUH TeJIa [0 TOPMO3HOMY MYTH.

CpaBHeHME U3MEHEHHUSI TOTEHIUAIbHON YHEPTUU MPY>KUHBI ¢ pabOTOMN CUITBI
TpPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHUS MPU JBUKEHUM Teja MO0 HAKIOHHOMN
IUIOCKOCTH.

Paznen 3. MoJiekyisipaasi u3uka 1 TEPMOJAMHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu.

OcCHOBHBIE TMOJOXKEHUS MOJEKyJIsipHO-KuHeTHueckod Teopun (MKT), ux
onbITHOe oOocHoBaHue. Jluddysus. bpoyHoBckoe nBUKeHHE. XapakTep
IBIKCHUST M B3aUMOJICMCTBUSI YaCTUIl BellecTBa. MOAENM CTPOEHHUS Ta3oB,
KUAKOCTEH U TBEPABIX TeN M OOBICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHUX
Mojenei. Macca u pasmepbl MoJiekyl (atomoB). KomuuecTBo BelecTsa.
[ToctostnHas ABoranapo.

TennoBoe paBHOBecue. TemmepaTypa u crnocoObl €€ u3mepenus. lllkana
temneparyp Llenscus.

Mogens uaeanbHOTO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YaCTHUILIbI
ra3a JBUXKYTCSI XaOTUUYECKU U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MennaeneeBa—Kianeiipona. AOcomoTHas
temrneparypa (mkana temneparyp KensBuna). 3akoH Jlanerona. M3ompoliieccs B
U7ealbHOM Ta3e C I[OCTOSHHBIM KOJMYeCTBOM BemiecTBa. ['paduueckoe
Ipe/ICTaBlIEHHUE U30IPOIIECCOB: U30TEpMa, U30X0pa, N300apa.

CBsi3pb  MEXIYy [IaBJICHUEM H  CPEAHEH KUHETUYECKOW  »Heprueit
NOCTYIATEILHOTO TEIUIOBOTO JABM)KEHHUS MOJIEKYJ HJEaIbHOro raza (OCHOBHOE
ypaBHEHHUE MOJIEKYJISIPHO-KMHETUUYECKON TEOPUH UICATIHOTO ra3a).

CBs13b a0COMIOTHOM TEMTIEPATYPhl TEPMOAMHAMUYIECKOM CUCTEMBI CO CpETHEN
KUHETUYECKOU DHEPTUEH ITOCTYIIATENLHOIO TENJIOBOIO IBMYKEHUS €€ YaCTULL.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHL: TEPMOMETP,
O6apomeTp, MoTy4eHHe HaHOMATEPHAJIOB.

Jemoncmpayuu.

Mopenu IBUKEHHUS YaCTUI] BELIECTBA.

Mopenb GpOyHOBCKOTO JBUKEHUSI.



Buneoponuk ¢ 3anmuchio peaibHOTO OPOYHOBCKOTO JIBHYKEHUS.
Juddys3us xuakocTei.

Mogaens onbita [lITepHa.

[TputsixeHre MOJIEKYJI.

Mojenu KpuCTAUTMYECKUX PEHIETOK.

Habmronenue u ucciaegoBanie U30mpoIecCoB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanne rmponecca YCTAaHOBJIEHUS TEIUIOBOTO PAaBHOBECHS IIPU
TEII000MEeHEe MEXITy TOpsUYeii U XOJIOTHOM BOJIOM.

N3ydyeHne M30TEPMHUECKOTO Ipouecca (pEeKOMEHJOBAHO HCIOIb30BaHHUE
uudpoBoii 1adbopaTopun).

N3yuenue HA30XOPHOTO npolecca.

N3ydenue nzobapHoro npoiecca.

IIpoBepka ypaBHEHUS COCTOSHHSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (T/l) cucrema. 3agaHue BHEUIHUX YCIOBHM 7St
TEPMOJNHAMHUYECKON CUCTEMBI. BHEIIHNE U BHyTpEHHUE MTapaMeTpsl. [lapameTphl
TEPMOJUHAMHYECKON CHCTEMBI KaK CPEJHUE 3HAYEHHUs BEJIWYWH, ONMMCHIBAKOIINX
€€ COCTOSTHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHaMuku. (CaMONpPOW3BOJIBHAS — pelaKcanus
TEPMOJNHAMHUYECKON CUCTEMBI K TETUIOBOMY PaBHOBECHIO.

Mopgenp wuaeanpHOro rasza B TEPMOJAWHAMHMKE — CHCTEMa YpPaBHCHUM:
ypaBHeHHe MeHeneeBa—KnanelpoHa v BbIpaX€HUE Il BHYTPEHHEU SHEPIUM.
VY ciioBus NPUMEHUMOCTH 3TOM MOJIECNIA: HU3KAsl KOHIIEHTPALMS YacCTHUIl, BEICOKHE
TeMneparypsl. BelpaxkeHue 1Jisi BHyTPEHHEW YHEPTUU OJTHOATOMHOTO UAEATBHOIO
rasa.

KBazucratnueckne u HECTATUYECKUE MTPOLIECCHI.

DOnemeHTapHas paboTa B TepMoJuHaMuKe. Berunciaenue paboTsl o rpaduky
Iporecca Ha pV-auarpamme.

Teronepenaua  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  DHEpruu
TEPMOAMHAMMYECKON cucTteMbl 0e3 coBepuieHus pabotel.  KonBekius,
TEIJIONPOBOIHOCTb, U3TyYEHHUE.

KomnuectBo Ttemnorel. TemnoéMKOCTh Tena. YHOelnbHas M MOJISIpHas
TEIUIOEMKOCTH BEIIEeCTBA. YpaBHeHHEe Maiiepa. YelbHas TEIIOTa CrOpaHus
ToruBa. Pacuér konuyecTBa TemsioThl mpH Temonepenaye. [lonstue 06
aanabaTHOM Ipoliecce.



ITepBbIii 3ak0OH TepMOAUHAMUKUA. BHyTpeHHsisi »Heprus. KoauuecTBo
TEIIOTBI W paboTa Kak Mephl HW3MCHEHHS  BHYTPEHHEH  DHEPTUHU
TEPMOJIMHAMHYECKOU CUCTEMBI.

BTopoil 3akoH TEpMOAMHAMHUKH JJIi PABHOBECHBIX IIPOIIECCOB: uepe3
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CHCTEMbI IMPOXOIUT
eMHCTBEHHAs aaradara. AOCOIIOTHAS TeMIIepaTypa.

BTtopoii 3ak0OH TEpMOAMHAMUKH JUII HEPABHOBECHBIX IPOLIECCOB:
HEBO3MOKHO Iepe/IaTh TEIUIOTY OT 00JIee XOJIOIHOTO Tejla K 0osiee HarpeToMy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIECCOB.

[Tpunuune! necteus TemioBeix MamuH. KIT/I.

MaxkcumanbHoe 3Hauenue KITJI. Iukn Kapho.

DKOJIOTUYECKHE ACTIEKThl UCIOJIB30BAHUS TEIUIOBBIX ABHUTaTesen. TermmoBoe
3arpsi3HEHUE OKPYIKAIOILIEH CPEbI.

TeXHUYECKHE YCTPOMCTBA M TEXHOJIOTUYECKHUE ITPOLIECCHI: XOJOAUJIbHUK,
KOHJIUIIMOHED, JU3EIbHBIM M KapOIOpaTOPHBIN ABUTATEIM, HapoBas TypOWHa,
MOJyYEHUE CBEPXHU3KUX TEMIIEPATYp, YTWIHU3ALMUSA «TEIUIOBBIX» OTXOJIOB C
HCIT0JIb30BaHUEM TEIUIOBOTO HacOCa, YTUIIN3AIHSI OMOOPTaHUIECKOTO TOTUTMBA JIJIs
BBIPAOOTKH «TEIJIOBOM» U JIEKTPOIHEPTUH.

Jlemoncmpayuu.

N3meHnenune TeMriepatypsl py ainadaTUueCKOM PacIIUpEeHUH.
Bo3nymHoe orauso.

CpaBHeHUE YAETbHBIX TETUIOEMKOCTEH BEILIECTB.

CnocoObl M3MEHEHUS BHYTPCHHEH YHEPTHH.

Uccnenosanue agnadbaTHOTO MpoIiecca.

KoMnproTepHbIE MOJIENIN TEIIOBBIX JBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomuol, npaKmuKym.

N3mepenne yaenpHON TEIII0EMKOCTH.

UccnenoBanue mpouecca OCTHIBAaHUS BEIIECTBA.

Uccnenosanue aguabaTHOTO MpoIiecca.

N3ydyeHne B3aMMOCBSI3M SHEPTUH MEXKMOJIEKYJSIPHOTO B3aUMOJECHUCTBUS U
TEMIEPATYPbI KUTIEHUS AKUJTKOCTEH.

Tema 3. Aepecammnvie cocmoanus eeuyecmea. Pazosvie nepexoowvl.

ITapoobOpa3oBanne u KoHJeHcamus. McmapeHwe W KumneHue. Y AelIbHas
TEIJI0Ta MapooOPa30BaHUS.

Hacepimennsie u HECHACBIICHHBIE  MaphI. KauectBennas
3aBUCHUMOCTbB TUIOTHOCTH U JTABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX
HE3aBHUCUMOCTh OT 00bEMA HACKHITIICHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI
KUIEHUS OT AABJICHUS B )KUIKOCTH.



BraxxaocTs Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAYKHOCTD.

Tsépnoe teno. Kpucrannuueckue u amop@Hbie Tena. AHU30TPONHUS CBOMCTB
KpuctaiuioB. [lmaBnenwe u kKpucraymmsanus. YJIejlbHas TEIUIOTA IUIABJICHMUS.
CyO6numarnusi.

Hedopmanuu TBEpAOro Tena. Pactskenue u cxatue. Cnpur. Moayns FOHra.
[Ipenen ynpyrux nedopmarui.

TemnoBoe pacmmpeHue KUAKOCTeH U TBEPIBIX Tesl, 00BEMHOE U JIMHEHHOE
pacmupenne. AHTapMOHHU3M TETUIOBBIX KOJICOaHUI YaCTHUIT BEIIECTBA KaK MPUIMHA
TEIJIOBOT'O paCIIUPEHUsI TN (Ha KAYECTBEHHOM YPOBHE).

[IpeobpazoBanue 3Heprun B ha30BBIX MEPEX0aax.

VYpaBHeHue TerioBoro danaHca.

[ToBepxHocTHOE HaTsKeHHE. KoAhPUIIMEHT MOBEPXHOCTHOTO HATSKCHUSI.
Kanumnsipasie siBneHusd. [{aBienue noj1 HCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlamnaca.

TexHHUeckne yCTPOMCTBA M TEXHOJIOTHUYECKHE TMPOLECCHI: KHUIKHE
KPUCTaJUIbl, COBPEMEHHBIE MATEPUATIBI.

Jlemoncmpayuu.

TennoBoe pacmnpeHue.

CBOICTBa HACBIIICHHBIX APOB.

Kunenue. Kurnenue rmpu noHM»X€HHOM JaBJICHUM.

N3mepenune cuibl MOBEPXHOCTHOIO HATSKEHUS.

OnBITHI C MBUIBHBIMY TUIEHKAMM.

CmauuBaHue.

Kanunnsapusie siBieHusl.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.

Crioco0Obl U3MepeHUs BIAXKHOCTH.

HccnenoBanne HarpeBaHus U IUIABICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunbl gedopmanmii.

Habmronerune Mansix aedopmarimii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKyMm.

N3ydenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepenue yaenbHOr TEIUIOTHI IUIABIICHUS JIbA.

N3ydyeHne CBONCTB HACBILLIEHHBIX 1APOB.

N3mepenre aOCONIOTHOM BIIAKHOCTH BO3yXa M OLIEHKAa Macchl MapoB B
MMOMEIIECHUH.

N3mepenne ko3pduiineHTa moBEpXHOCTHOTO HATSHKEHUS.

N3mepenne moayns FOura.



UccnegoBanue 3aBUCMMOCTH JAeopManud pPe3WHOBOTO oOpaslia ot
IPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. JiaekTpoauHaMH KA.

Tema 1. dnexkmpuueckoe none.

DnekTpu3anys Tel U €€ NpOsABICHHS. DNEKTpUYEecKud 3apsan. JlBa Buna
ANEKTPUYECKUX 3apAnoB. [IpOBOJHUKHM, OUANEKTPUKU U  IOIYNPOBOJHUKH.
DJIeMEHTapHbIM JJIEKTPUYECKUNA 3apsifl. 3aKOH COXPAHEHHUS DSIEKTPHUYECKOIO
3apsaa.

B3aunmoneiictBue 3apsinoB. Toueunsie 3apsaapl. 3akoH Kynona.

DnekTpudeckoe nose. Ero nemcTere Ha 3JIEKTPUYECKHAE 3apsSbl.

Hampsox€aunocts  anextpudeckoro mnoss. [IpoOuerit  3apsin.  Jlunuum
HANPSHKEHHOCTH 3JIEKTPUYECKOro nojis. OJHOPOIHOE IEKTPHUUECKOE TTOJIE.

[ToTeHIMAIBHOCTH JJIEKTPOCTATUYECKOIO MOJA. Pa3HOCTP NMOTEHIHAIOB U
HanpspkeHue. lloTeHnumanbHas SHEprus 3apsaa B BJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHnMan 3JeKTpOCTaTHUECKOTO MOJIsA. CBA3b HANPSHKEHHOCTH OIS U PA3HOCTH
MOTEHIMANIOB JJIA JJIEKTPOCTATUYECKOTO TMOJs (Kak OJHOPOAHOrO, TaK H
HEOJITHOPOJHOTO).

[IpuHIMI CynEepHO3UIIMU AIIEKTPUUECKUX TTOJIEH.

[Tone Touewnoro 3apsana. Ilonme paBHOMepHO 3apsikeHHOU cdepsl. [lome
PAaBHOMEPHO 3apspKEHHOro 1no o0béMy mapa. [lone paBHOMEpPHO 3apsKEHHOM
OeCKOHEYHOU MIOCKOCTH. KapTwHbl JTMHUN HANpsHKEHHOCTH ATUX TOJEH U
SKBUMNOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpoBOOHUKH B 3IEKTPOCTATUYECKOM MOJIE. Y CIOBUE PABHOBECHS 3apsI0B.

JIMDNEKTpUKM B DJIEKTPOCTATMYECKOM  mojie.  Jludnexkrtpruueckas
IIPOHULIAEMOCTH BEILECTBA.

KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh MIOCKOIO
KOHJIEHCATOpa.

[TapannensHoE COEIMHEHUE KOHJIEHCATOPOB. [TocnenoBaTenbHOE
COCMHEHNE KOHIEHCATOPOB.

DHeprus 3apsSKEHHOT0 KOHAEHCATopa.

JIBrMKeHME 3apsIKEHHON YaCTHULIbI B OJTHOPOIHOM BJIEKTPUYECKOM I10JIE.

TexHnueckne yCTpOMCTBA U TEXHOJIOTHUYECKHUE ITPOLECCHI: IIEKTPOCKOTI,
ANEKTPOMETP, DIEKTPOCTATHUECKAs 3aIMTA, 3a3€MIICHHUE JIEKTPONPUOOpPOB,
KOHJIeHCATOpkI, renepaTop Ban ne I'paada.

Jlemoncmpayuu.

Y CTpOMCTBO M MIPUHLIAI IEUCTBUS DIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX IUIACTHH.



Mogaenb anekTpoctatudeckoro reaeparopa (Baun ae I'paada).

[IpOBOAHUKH B ANEKTPUYECKOM MOJIE.

DIIEKTpOCTaTUYECKAs 3a1IUTA.

Y CTpOUCTBO U AENUCTBUE KOHJIEHCATOPA IIOCTOSIHHOW U IEPEMEHHOU EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOAau
IUIACTUH, PACCTOSHUSA MEXIY HUMH U JUAJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCATOopa.

3apsiika U pa3psjika KOHJIEHCaTopa Yepe3 Pe3UCTop.

Yuenuueckuit sxkcnepumenm, nabopamopnwie pabomuol, npaKkmuKym.

OneHKa Cuil B3aUMOJICUCTBUS 3aPSKEHHBIX TE.

Hab6nronenue npeBpaiiieHusi YJHEPTUH 3apsHKEHHOT0 KOHASHCAaTOpa B IHEPTHUIO
U3JIyYCHUS CBETOAMOMA.

N3ydyeHne npoTekaHus TOKa B LENU, COAEPHKAILECH KOHICHCATOP.

Pacrnipenenenue pa3HOCTH MOTEHIIUAJIOB (HampsKeHUs) npu
MOCJIEIOBATEILHOM COCMHEHUN KOHIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuili mox.

Cuina toka. [TocTOSIHHBIN TOK.

VYcioBusl CylmeCTBOBaHUS MTOCTOSHHOTO 3JIEKTPUYECKOTO TOKA. MICTOYHMKH
toka. Hanpsikenue U u D1C é.

3akoH OMa [ yyacTKa LenHu.

DIIEKTPUYECKOE COIIPOTHUBIICHUE. 3aBUCUMOCTh CONPOTHUBJICHUSA
OJAHOPOJHOIO IPOBOJHHMKA OT €r0 JJIMHBI U IUIOLIAJW MONEPEYHOIO0 CEYECHHS.
VY 1enpbHOE COMPOTUBIICHUE BEIIECTBA.

[TocnenoBarenpbHOE, MapalIeIbHOE, CMEIIAHHOE COEIUHEHNUE IPOBOJHUKOB.
Pacuér pa3BerBnéHHbIX dnekTpudeckux 1eneil. [Ipasmna Kupxroda.

PaboTa snekrpuyeckoro Toka. 3akoH [[xoyns—JIenia.

MOUIHOCTh 3NEKTPUYECKOTO TOKa. TernjaoBas MOIIHOCTb, BblAEsieMas Ha
pe3ucrope.

OJIC v BHyTpeHHEE CONTPOTUBIICHUE UCTOYHUKA TOKA. 3aKOH OMa /17151 TOJTHOM
(3aMKHYTOM) 2JIEKTpUYECKOM 11er. MOITHOCTh HCTOYHHKA TOKA.
KopoTtkoe 3ambikanue.

KonpencaTop B 1ienu NOCTOSTHHOTO TOKA.

TexHuyeckre yCTpPOMCTBA M TEXHOJOIMYECKHUE IPOLECCHL: aMIIEpMETP,
BOJIBTMETP, PEOCTAT, CUETUHK FJICKTPUUECKON IHEPTHUH.

Jemoncmpayuu.

N3MmepeHne cuitbl TOKa U HAPSHKEHUSL.



HccnenoBanue 3aBUCMMOCTH CHIJIBI TOKa OT HANpsDKEHUS JUIS PE3UCTOopa,
JIaMITbl HaKaJMBaHUS U CBETOANO/IA.

3aBUCHUMOCTh CONPOTHUBJICHUS IWIMHIPUYECKUX MPOBOIHUKOB OT JIMHBI,
IUIOIIA/IM MTOTIEPEYHOr0 CEUEHUsS U MaTepuaia.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT COTIPOTUBIICHHUS IIPU IOCTOSTHHOM
HaNpsHKSHUU.

[Tpsimoe nzmepenue I/1C. KopoTkoe 3aMblkaHne rajlbBAaHUYECKOTO JIEMEHTA
M OIICHKAa BHYTPEHHETO COTPOTUBIICHUSI.

Crioco0s1 coenHeHust ICTOYHUKOB Toka, DJIC barapeii.

HccnenoBanue pa3HOCTH NOTEHLUATIOB MEXY MOJOCAMU MCTOYHUKA TOKA
OT CHJIBI TOKA B LICTIH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmuKym.

HccnegoBanue CMEMIAHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COnpoTUBIICHUS MPOBOIHUKOB.

HccnegoBanne 3aBUCUMOCTH CWJIBI TOKA OT HANpPSDKEHHUS U1l JIaMIIbI
HaKaJIMBaHUS.

YBenuueHue npeesia u3MepeHus amnepMerpa (BoabTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONTPOTUBJIEHNSI HCTOYHHUKA TOKA.

UccnenoBanune 3aBucumoctr J/]C raapBaHUUECKOrO 3JIEMEHTa OT BPEMEHU
IPU KOPOTKOM 3aMBIKAHHH.

HccenenoBanue pa3HOCTH NOTEHIIMAIOB MEXY ITOJIOCAMU HCTOYHHMKA TOKA
OT CHJIbI TOKA B LIETIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOIIHOCTH UCTOYHUKA TOKA OT CHJIbI
TOKaA.

Tema 3. Toxu 6 pa3uuHbix cpedax.

DOnekTpuyeckas MPOBOAMMOCTb  PA3JIMYHBIX  BEUIECTB.  DJIEKTPOHHAs
IIPOBOJIMMOCTD TBEPABIX METAUIOB. 3aBUCUMOCTH CONPOTUBIIEHUS METAJUIOB OT
TemriepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYECKUd TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku.  CoOcTBeHHass W TNpUMECHas  MPOBOJAUMOCTH
noJynpoBoIHUKOB. CBoMcTBa p—n-niepexoa. [lomynpoBogHIKOBBIE TPUOOPHI.

DNEKTPUYECKUNA TOK B BJIEKTPOJUTAX. DJIEKTPOIUTHUECKAs IHUCCOLUAIMS.
OnekTponus. 3akoHsl Dapajes A 3AEKTPOIU3A.

OnekTpudeckuii Tok B razax. CaMOCTOSITENbHBIA M HECAaMOCTOSITEIbHBIN
paspsia. PaznmuyHble TUIIBI CAMOCTOSITENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M IPAKTHUYECKOE IPHUMEHEHUE: Ta30pa3psaHbIe
JaMIIbl, AJIEKTPOHHO-JIy4YeBass TpPyOKa, IMOJYNPOBOJAHUKOBBIE MPUOOPHI: U0/,



TpaH3ucTop, (GHOTOAMON, CBETOAUOM, TallbBaHUKA, pa@UHUpPOBAHUE MEMAH,
BBIIIJIABKA aJTIOMUHUS, SJIEKTPOHHAS] MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHUMOCTb CONPOTUBIICHUSI METAIIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHbl 3nekTpoau3a Papayes.

NckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3yXaA.

CpaBHeHHE MPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSISE TPOBOAUMOCTD AUOJA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomeol, npaKmuKym.

HaOnronenue anexTposiusa.

N3mepenne 3apsaa OTHOBAJIEHTHOTO MOHA.

HccnenoBanue  3aBUCMMOCTH  CONPOTHUBIICHUS — TEPMOPE3UCTOpPA  OT
TEeMIIepaTyphbl.

CHsiTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH AUOA.

Du3nYecKuil NPaKTUKYM.

Cnoco0bl n3mepenus (pU3NIECKUX BETUYUH C UCIOJIb30BAHUEM aHAIOTOBBIX
1 U(GPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOIOTHBIE K OTHOCUTEIIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NUECKUX BEIUYUH.
O1ieHKa TpaHull MOTPEUTHOCTEM.

[IpoBeneHre KOCBEHHBIX H3MEPEHUM, MCCIEIOBAHUNW  3aBUCUMOCTEH
(U3MUECKUX BEJIWYMH, MPOBEPKA MPEIJIOKEHHBIX TUnoTe3 (BbIOOp W3 padorT,
ONMCAHHBIX B TEMAaTUYECKHX  pas3lenax «YYEeHHMYECKHMH  OKCIEpHUMEHT,
Ja00paTopHbIe PaOOTHI, TPAKTUKYM).

MesknpeaMeTHbIE CBA3H.

N3yuenne kypca Qusuku yrayonénHoro ypoBHs B 10 kiacce
OCYUIECTBIISIETCS C YUETOM COJIEPKATENbHBIX MEKITPEAMETHBIX CBSI3€H C KypcaMmu
MaTE€MaTUKH, OMOJIOTHH, XUMHUU, T€OrpaQUU U TEXHOJIOTHH.

Mescnpeomemmnbie ROHAMUA, C6A3AHHBIE C USYUEHUEM MEMO008 HAYYHO20
no3HaHuA: SIBJICHUE, HAay4uyHbId (akT, runoresa, ¢u3nyUecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DKCIEPUMEHT, MOJIETUPOBAHKUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHbBIE TPUOOPHI, ITUGpOBas 1abopaTopus.

Mamemamuka: peuieHue CcUCTeMbl YypaBHeHUM. JluHelHas ¢yHKIMS,
napabona, runepOoiia, ux rpaduku u cBoricTBa. TpuroHomerpuyeckue GyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO.
BekTopbl 1 UX MPOEKIMU HA OCH KOOPAMHAT, CJI0KEHHUE BEKTOPOB.

buonozusa: mexannueckoe IBIKCHHUE B )KUBOU mpupoae, nuddysus, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKArOUIeH Ccpespbl,



yTuiau3anus OHMOOPraHMYEeCKOro TOIUIMBA JJsi BBIPAOOTKU «TEIJIOBOW» U
ANEKTPOIHEPTHH, TOBEPXHOCTHOE HATS)KEHUE U KAIIWJIJISPHBIE SBJICHUS B IPUPOJIE,
ANEKTPUYECKUE SBJIICHUS B )KUBOU MPUPOJIE.

Xumusn: AUCKPCTHOC CTPOCHHC BCIICCTBA, CTPOCHHUC ATOMOB H MOJICKYII,
MOJIb BC€HICCTBA, MOJIIpHAsA MaccCd, IIOJIYUYCHHC HAHOMATCPHAJIOB, TCIIJIOBLIC
CBOMCTBA TBépI[BIX TCII, )KI/II{KOCTGI\/’I " Ira3oB, KUJAKHUC KPUCTAJLIbLI, JICKTPHUYCCKHUC
CBOMCTBA MCTAJIJIOB, QJICKTPOJIUTHYCCKAA TUCCOLUAINS, I'AJIbBAHUKA, SJICKTPOHHAA
MUKPOCKOIIHA.

T'eocpagpua: BnaxxHOCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozus: npeoOpa3zoBaHUE JABUKEHUM C MCIOJIb30BAHUEM MEXaHU3MOB,
Y4ET CYXOr0 M IKUIAKOTO TPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLIUHU
(KpOHILITEHH, peméTyaTble KOHCTPYKIIMK), UCTIOJIB30BAHUE 3aKOHOB COXpPaHEHUs
MEXaHHKW B TEXHUKE (TMPOCKOI, BOJOMET U JIPYTHE), NBUTATE]Ib BHYTPEHHETO
Cropanusi, mapoBasi TypOuHa, OBITOBOI XOJOAMIBHUK, KOHIUIIUOHEP, TEXHOJIOTUU
IIOJIy4€HUsI COBPEMEHHBIX MATEPUAIOB, B TOM YHCIIE HAHOMATEPUAJIOB, W
HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKas 3allllTa, 3a3eMJICHUE SJIEKTPOIPUOOPOB,
ra3opa3psAHbIC JaMIIbl, TOJYIPOBOJHUKOBBIEC TPHUOOPHI, TaIbBAHHUKA.

11 KITIACC
Pa3znen 4. DaekrpoguHaMuka.

Tema 4. Macnummnoe noe.

B3auMopelicTBUE TMOCTOSIHHBIX MAarHUTOB M IMPOBOJHUKOB C TOKOM.
MarautHoe mnosie. Bektop MarHuTHOM uWHAyKuuu. [IpuHomn cynepnosuiuu
MAarHUTHBIX TTOJIeN. JIMHUM MarHUTHON MHIIYKIMH.

MarHnutHoe 1oJjie MPOBOJAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Ipcreaa.

Cuna Amnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna JlopeHiia, €€ HanTpaBJIeHUE U MOYJIb. J{BUKEeHUE 3apsyKEHHOM YaCTULIBI
B OJHOPOJHOM MarHuTHOM Iojie. Pabora cunsl Jloperia.

MarnautHoe noJsie B BeuectBe. DeppoMarHeTuku, rnapa- U IMaMarHeTUKH.

TexHudeckre YCTpPOMCTBA M TEXHOJOTHUYECKUE IMPOLECChl: MPUMEHEHUE
MOCTOSIHHBIX MarHMTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETP,
AIEKTpOABUTATENb SIKOOU, YCKOPUTEIH DJIEMEHTAPHBIX YACTHII.

Jemoncmpayuu.

Kaptnna 1mMHWMMA WMHAYKOMM  MArHATHOTO  TOJS  TOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

KapTtrna nuHuii MarHUTHOM MHIYKIIUY MTOJISL JJIMHHOTO IPSIMOTO POBOIHUKA
Y 3AMKHYTOT'O KOJIBLIEBOTO MMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.



Cuna Amnepa.

JencrBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

Habmronenue aBrKeHUsI MyyKa 3JICKTPOHOB B MAarHUTHOM ITOJI€.

[TpuHumn JICUCTBHUS 3JIEKTPOU3MEPHUTEIILHOTO npudopa
MAarHUTORJIEKTPUUECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.

HccnenoBanre MarHUTHOTO MOJISL TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB heppOMarHeTHKOB.

UccnenoBanne nercTBUS NOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

N3mepenne cuiibl AMmepa.

N3yuenne 3aBUCUMOCTH CHIIBI AMITEpA OT CUJIBI TOKA.

Ornpenenenne MAarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHUS CHIIBI AMIIepa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SIBneHHE 3IIEKTPOMArHUTHOW MHAYKIMU. [I0TOK BEKTOpa MarHUTHOM
uHaykunu. 3/1C nHaykimu. 3aK0H 31€KTPOMarHuTHOM HHIyKIuu Papazest.
Buxpesoe snekrpuueckoe nmone. Toku Pyko.

OJIC MHIyKIMU B NPOBOJHHUKE, JBHKYLIEMCS B OJHOPOJHOM MarHUTHOM
oJIe.

[Ipasuio Jlenua.

NunyktuBHOCTH. KaTylika MHIYKTUBHOCTH B LIENH MOCTOSIHHOTO TOKA.
SBnenue camonnaykuu. I1C caMOUHAYKIWH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckne yCTpOWCTBA U TEXHOJOTMYECKUE MPOUECChl: MHAYKIIMOHHAS
1€4Yb, COJICHOU/I, 3allIUTa OT JIEKTPU3ALUH TEJI IPU JBUKECHUU B MATHUTHOM T0JIE
3emiu.

Jemoncmpayuu.

HaGnronenue ssBIeHUs 2IEKTPOMAarHUTHOW MHTYKITHH.

Uccnenosanne 3aBucumoctu IOJ[C MHAYKIHM OT CKOPOCTH H3MEHEHUS
MAarHMUTHOTO MOTOKA.

IIpasuio Jlenua.

[Tanenrie MarauTa B aTlOMUHUEBOM (MEIHOMN) TpyOe.

SIBiIeHME CAaMOMHIYKIIUU.

Uccnenosanne 3apucumoctu JIC caMOMHIYKIIMU OT CKOPOCTH U3MEHEHUS
CHUJIBI TOKA B LICTIH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, RPAKMUKYM.

Uccnenosanue siBICHUS JIEKTPOMArHUTHON MHIYKIIUH.

Onpenenenre MHAYKIMU BUXPEBOIO MATHUTHOTO TOJISL.



Uccnenosanue siBICHUS] CAMOUHIYKIIUH.

COopka MoJIeni AIEKTPOMarHuTHOTO reHepaTopa.

Pa3gea 5. Koyie0anua v BOJIHEI.

Tema 1. Mexanuueckue Koedoanus.

KoneobarensHas cuctema. CBoOOIHEIE KOIeOaHuS.

I"apmonundeckue kosnebanus. Knnematndyeckoe U TMHAMUYECKOE OIMKMCAHUE.
DHepreTUYecKoe OMrcaHue (3aKOH COXPaHECHHUS MEXaHWYECKOU Hepruu). BriBoa
JTUHAMHYECKOT0 OMUCAHUS TAPMOHUYECKUX KOJICOAHUI U3 UX DHEPTreTUYECKOTro U
KHHEMaTU4YECKOr0 OMUCAHMUSL.

Amvmumatyna u ¢asza xosjebanuii. CBS3b aMIUIMTY/IbI KOJeOaHWNW HMCXOIHOMN
BEJIMYUHBI C aMIUIUTYJJaMU KOJICOAHUI €€ CKOPOCTH U YCKOPEHHUSI.

Ilepuon u yacrtora koneOanuid. I[lepuoa MayibIx CBOOOJHBIX KOJI€OAHUI
MaremaTudeckoro wmastHuka. Ilepuos cBOOOAHBIX KoJieOAaHUM MPYKUHHOTO
MasITHUKA.

[TonsaTue o 3aTyxarnmx KojaeobaHusx. BeIHyX/IeHHbIC KOJICOaHUSI.
Pe3onanc. Pe3onancHas kpuBas. BiusiHue 3aTyXxaHus Ha BUJ pE30HAHCHOU
KpUBOM. ABTOKOJICOAHNS.

TexHuyeckre yCTpoucTBa U TEXHOJOTUUECKUE MPOLIECCHl: METPOHOM, Yachl,
Kadelld, My3bIKaJIbHbIC HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anmmch K0Jae0aTeILHOTO IBIDKCHUS.

Habmronerne He3aBUCMMOCTH TIeproia MaJlbIX KojeOaHuil rpy3a Ha HUTH OT
AMIUTUTYIbI.

HccnepoBanue 3aTyXallIMX KOJEOAHWM M 3aBUCHUMOCTH  IE€pUOJa
CBOOOIHBIX KOJIEOAHUM OT CONPOTUBJICHUS.

UccnenoBanne kojeOaHwii Tpy3a HA MACCHBHOW TMPYKHHE C IEJIbIO
dbopMupoBaHUS MPEACTABICHUIN 00 MACATbHON MOJIETN IPYKUHHOTO MasiTHUKA.

3aK0H COXpAaHEHHs PHEPTUH MPU KOJICOAHUIX Tpy3a Ha MPYKUHE.

UccnenoBanue BoIHYXACHHBIX KOJICOAHMIA.

Habmonenue pe3oHaHca.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenue mnepuona CBOOOIHBIX KOJEOAHUM HUTSHOTO U TPYKHUHHOTO
MAasSITHUKOB.

N3ydeHune 3aKk0HOB ABMKEHHUSI TeJIa B XOJIe KOJieOaHU Ha yIIPYyroM IMOjBecCe.

N3ydeHne nBUKEHUS HUTSIHOTO MasITHUKA.

[IpeoOpazoBanue 3HEPTrUM B IPY>KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYyXAIOMINUX KOJIEOAHUIA.

HccnenoBanue BbIHYKIEHHBIX KOJICOAHHI.



Tema 2. Inekmpomaznummnsple Koredanus.

Konebarenbubiii KOHTYyp. CBOOOAHBIE 3JEKTPOMArHUTHbIE KOJIEOAaHUS B
uaeanbHOM KosebarenbHOM KoHType. @opmyna Tomcona. CBs3b aMIUIMTY/bI
3apsija KOHJEHcaTopa ¢ aMIUIMTYA0M CHJIbI TOKA B KOJI€0ATEIbHOM KOHTYPE.

3aKOH COXpaHEHUS SHEPTUH B HICaTHHOM KOJIEOaTEIHHOM KOHTYPE.

3aryxaromue AJIEKTPOMArHUTHBIE KoJIe0aHusl. BbIHYXI€HHBIE
AIIEKTPOMArHUTHBIE KOJIeOaHUsI.

IlepeMeHHbIiI TOK. MOIIHOCTh IEPEMEHHOTO TOKAa. AMIUIMTYAHOE U
JCHCTBYIOIIEE 3HAYCHHE CUJIBl TOKA M HAMPSOKCHHS] MPU Pa3indHON (opme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHH.

CHuHycOMIQIBHBIA TEPEMEHHBI TOK. Pe3ncTop, KOHIEHCATOp M KaTyllKa
MHIYKTUBHOCTH B 1€MW CUHYCOUJAIBHOIO MEPEMEHHOr0 TOKa. Pe30HAaHC TOKOB.
Pe3onanc HanpskeHUN.

WneanwHbiii Tpancpopmarop. IlpousBoactBo, mepenaya u mOTpeOsICHHE
AJIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKUE PHUCKH TPH MPOU3BOJCTBE 3IIEKTposHeprun. KynbTypa
HCTOJIb30BaHUS JIEKTPOIHEPTUH B TIOBCEAHEBHOM KU3HMU.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: JIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JINHUU 3JIEKTPONEpeEaay.

Hemoncmpauuu.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

3aBUCUMOCTH YaCTOTHI CBOOOIHBIX KOJICOAHUI OT MHIYKTUBHOCTH U EMKOCTH
KOHTYypa.

OcuuiorpaMMbl AIEKTPOMATrHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXarOMIUX IEKTPOMATrHUTHBIX KOJICOAHMIA.

Mojiesnb 3JIEKTPOMAarHUTHOTO Te€HEPATOPA.

BriHyX/IeHHbIE CUHYCOU/IATIbHBIE KOJICOaHUs.

PesncTop, karymka MHIYKTUBHOCTH M KOHJAEHCATOP B LIENU IEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTENIbHOM COCIMHEHUM PE3UCTOpa, KaTyIIKU
WHJIYKTUBHOCTH U KOHJIEHCATOpA.

Y cTpoiicTBO M IPUHIIKIT IEUCTBUS TpaHCcpopmaTopa.

Mojenb JIMHUY STIEKTPONIEPENAYN.

Yuenuueckuit 3xcnepumenm, nabopamopHsie paGomut, RPAKMUKYM.

Nzyuenue tparncopmaropa.

HccrnenoBanne NMepeMEHHOTO TOKA 4Yepe3 MOCIEeNOBATEIbHO COCTUHEHHBIC
KOHJICHCATOP, KaTYIIKY U PE3UCTOP.

HabmtoneHne 31eKTpoMarHuTHOTO pe30HaHCa.



HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH NIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMmpOMaZHUMHbLE BOJIHBL.

MexaHnuueckue BOJIHBI, YCIOBUA UX pacnpocTpaHeHus. I[lomepeunbie u
MPOJIOJIbHBIE BOJIHBL. Ileproj, CKOpPOCTh pacHpoOCTpaHEHUs M JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJIH: OTpaXeHHe, IMpeoMiieHue, UHTepdepeHuus u
T paKims.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IlymoBO€ 3arpsi3HEHUE OKPYKAIOIIEH CPeIbl.

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHS U3JIy4YE€HHS 3JI€KTPOMATHUTHBIX BOJIH.
B3anMHas opreHTalys BEKTOPOB B 3JIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa  BJIEKTPOMAarHUTHBIX BOJIH: OTpa)KEHUE,
MpeJIOMJIEHUE, MOJSpU3aLus, UHTEphEepeHIU U TUPPAKIUSL.

[IIxana 3JIeKTPOMarHUTHBIX BOJH. [[puMeHeHNE 3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIIBI paUOCBA3H U TeNEBUACHUSA. Paguookanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHnueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHBIC
MHCTPYMEHTBHI, pajap, paAuoNpUEMHUK, TEIEBU30p, aHTEeHHA, TeiaedoH, CBYU-neus,
yJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jlemoncmpayuu.

OO0pa3zoBaHue U pacpOCTPaHEHUE MONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Konebmomieecs Teo Kak HCTOYHUK 3BYKa.

3aBUCHUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Habutoienue otpaskeHus U NpeoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeniinu u qudpakiiii MEXaHUYECKUX BOJTH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa yJIbTpa3ByKa U €ro MPUMEHEHHUE.

HaGnronenue cBA3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOM H
4acTOTOM KOJIeOaHUIA.

UccnegoBanne  CBOWCTB  JJIGKTPOMArHUTHBIX ~ BOJH:  OTPa)KCHHE,
npesioMJIeHUE, Moaspu3auus, Judpakuus, nHTephepeHIus.

OGHapyxeHue nHPpakpacHoro U yiabTpadroIECTOBOTO U3ITYUEHUMH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

N3yyeHnue napamMeTpoB 3ByKOBOU BOJIHBI.

N3yuenue pacnpocTpaHeHus 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.
[IpssMonuHEHOE pacnpOCTpaHEHHUE CBETA B OJJHOPOAHOM cpexe. JIyu cBera.
ToyeuyHbIi HICTOYHUK CBETA.



OTtpakenue cBeta. 3aKOHBI OTpakeHus cBeta. [locTpoeHue n3oOpaxeHuit B
riockoM 3epkane. Chepudeckue 3epkana.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIIEHUS CBeTa. AOCOJIIOTHBIN MTOKa3aTelb
npenomiieHus. OTHOCUTENbHBIN MTOKA3aTelNb npesioMiieHus . [I0CTOSHCTBO 4aCTOTBI
CBE€Ta M COOTHOIICHHE JUIMH BOJIH IPHU TMEPEX0Je MOHOXPOMATHYECKOTO CBETa
4yepe3 rpaHully pasziesia AByX ONTHYECKUX CPE.

Xoxa nyueit B nmpuszme. ducnepcusi cBeta. ClloxkHBIA cocTaB O€JIOro CBETa.
LBer.

[TonHoe BHyTpeHHEE oTpakeHue. [IpenenpHblil yroy mojHoro BHYTPEHHETO
OTpaXXCHUs.

ColOuparomie W pacceuBawomiue JUH3bL. ToHKass JuH3a. DOKyCHOE
pacCTOSIHUE U OINTHYECKas Cuja TOHKOW JIMH3BL. 3aBUCHUMOCTH (DOKYCHOTO
pPacCTOSIHUSI TOHKOM ceprudecKoi JHH3bI OT €€ reOMETPUH M OTHOCHUTEIHHOTO
II0Ka3aTes MPeIOMIICHUS.

dopMyia TOHKOU JIMH3BL. Y BEIIMUCHUE, JaBAEMOE JIMH30M.

XoJ Jiyya, MPOLIEAIIErO JIMH3Y I0J MPOU3BOJBHBIM YIVIOM K €€ IJIaBHON
ontuueckoir ocu. [locTpoeHne wu300paKeHUN TOUYKHM U OTpe3Ka NpsIMOM B
coOUpAIOIINX M PACCEUBAIOIINX JIMH3aX U UX CUCTEMaXx.

OnTuyeckue npubopsl. Pazpemaronias cnocodHocTh. a3 kak onTudeckas
cucTeMma.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTepdepenmusi cBeta. KorepeHTHble HMCTOYHHKH.
VYcaoBus HaOMOAEHUS MAaKCUMyMOB W MHUHHUMYMOB B HHTEp(EpEHUIMOHHOU
KapTUHE OT JBYX KOIE€PEHTHBIX MCTOYHUKOB. [IpuMepbl Kinaccuueckux
UHTEP(PEPEHITMOHHBIX CXEM.

Hudpaknus cBera. JludpakimonHas pemeéTka. YcloBue HaOIOACHUS
IJIaBHBIX ~MAKCHMMYMOB MpW TMaJCHUA MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuueckrue yYCTpPOMCTBA M TEXHOJOTMYECKHUE IMPOLIECCHI: OYKH, JIyIIa,
nepuckor, (oroarnmapar, MUKPOCKOI, MPOCKIIMOHHBINA armapar, MpOCBETICHUE
OTNITUKH, BOJIOKOHHAS ONITHKA, TU(PPaAKIIMOHHAS pEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAYKEHHS CBETA.

HccnenoBanne npeioMeHUs CBETA.

Habmtoienne noaHoro BHyTPEHHETo OTpaskeHusi. MoJienb CBeToBO1a.

Hccnenoanue X0Ja CBETOBBIX IIyYKOB yepes
IIOCKONAPAJUIENbHYIO IIJIACTUHY U TPU3MY.



HccnenoBanue cBOWCTB N300pakKeHU B JTMH3AX.
Mopnenn MUKpPOCKOIIa, TEJIECKOIIA.
HabmoneHne uarepdepeHunn crera.

HaGnronenue 11BeTOB TOHKUX TUIEHOK.

Ha6nronenue nudpaxium ceera.

N3ydenne nudpakiiMOHHON peméTKH.

Ha6monenue nudpakiinoOHHOTO CIIEKTpa.

Hab6nronenue nucnepcnu cBera.

Ha6nronenue nonspuzamnuu cBeTa.

[TpuMeHeHrne OITPOUIOB ISl H3YUSHHUS MEXaHUICCKUX HAIIPSDKESHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3Mmepenune nokazaress npeioMJIECHUs CTEKIIa.

UccnenoBanue 3aBUCMMOCTH (POKYCHOTO PACCTOSIHHS OT BeliecTBa (Ha
MpUMEPE KUJKHUX JTUH3).

N3mepenne GoKyCHOTO pacCTOSIHUSI pACCEUBAIOIIUX JIMH3.

[Toy4yeHue n300paXkeHus: B CUCTEME U3 IIOCKOTO 3epKaJia U JIUH3BI.

[Tomy4yenue n300pakeHrs B CUCTEME U3 IBYX JIMH3.

KoncTpyrpoBaHue TeIeCKOMUYECKUX CUCTEM.

Haobmronenue nudpakiuu, natepdepeHIny U MoJIIpU3allii CBETa.

N3ydenue nossipuzanuu CBETa, OTPAXKEHHOTO OT MMOBEPXHOCTU AUIIICKTPHUKA.

N3yuenune unTepdepeHINm J1a3epHOTO U3ITyUYCHUsS Ha IBYX IIETISX.

Habmronenue aucnepcum.

Habntonenue u uccnenoBanue 1uppakiiMOHHOTO CIEKTpa.

N3mMepenue 1rMHbI CBETOBOW BOJIHBI.

[Tony4yenue crnekTpa U3Jy4eHHs] CBETOAMO/1a IPU MOMOIIU TU(PPAKIIMOHHON
PELIETKMU.

Paznen 6. OCHOBBI CIeUAJIBHON TEOPHUH OTHOCUTEILHOCTH.

'pannnbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  lloctynarsl
CIIeIMAIbHOU T€OPUU OTHOCUTEIHLHOCTH.

[IpoctpancTBeHHO-BpeMeHHON uHTepBai. [IpeobpazoBanms Jlopenna.
YcnoBue npuanHHOCTH. OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE
BPEMEHH U COKpAIIEHUE JJIUHBI.

DHEprust U UMIYJIbC PEIATUBUCTCKON YaCTULBI.

CBsi3p MacChl C SHEPTUEU U UMITYJIbCOM PENSTUBUCTCKON YaCTHUIIbI. DHEPIUS
ITOKOS.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CITyTHUKOBBIE
NPUEMHHKHU, YCKOPUTEIH 3apSKEHHBIX YaCTHLL.

Y4eHnuecKuil IKCIEPUMEHT, JJaOOpaTOpHBIE Pa0OTHI, MPAKTUKYM.



OnpeneneHue UMITyJbCa M SHEPIHMM  PEISTUBUCTCKUX vacTull (1o
doTorpadgusM TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Pasznen 7. KantoBast pusuka.

Tema 1. Kopnyckynapno-601an060ii oyaausm.

PaBHOBecHOE TerI0BOE U3TyYeHUE (M3TydeHUE aOCOTIOTHO YEPHOTO TEIA).
3akoH cMemenus Buna. ['nnoresa [1naHka o kBaHTax.

DOTOHBI. DHEPTUS U UMITYJILC (POTOHA.

®ororpdext. OnbiTel A. I'. CtoneroBa. 3akoHbl poToaddekra. YpaBHEeHUE
Oiinmrenina st poroaddexra. «Kpacnas rpanuna» Goroaddekra.

JlaBnenue cBeta (B YAaCTHOCTH, JaBJICHHE CBeTa Ha aOCOJIOTHO
MOTJIONIAOIIYIO U A0COJIFOTHO OTPaXKAIoIyt0 oBepXHOCTh). OnbiTh [1. H.
Jlebenena.

BonnoBsle cBoiicTBa yactuu. Bonnsel ne bpouns. /lnvna BoiHs! ne bpouss u
pa3Mepbl 001aCTH JIOKAJTU3ALUH JTBUKYILEHCS YaCTULIBI.
KopnyckynsapHoBoiHOBOM fAyanu3Mm. Judpakiius 31eKTpOHOB Ha KpUCTAILIaX.

Cneunduka nsmepeHuii B Mukpomupe. COOTHOIIEHUS HEOIPEAEIEHHOCTEN
I'eiizenbepra.

TeXHUYeCKHEe YCTPOWCTBA M TEXHOJIOTHUYECKHUE ITPOLIECCHI: CIEKTPOMETD,
doToseMEHT, (OTONATUMK, TYHHEIBHBI MHUKPOCKON, COJIHEUHas Oataped,
CBETOIMO/.

Jlemoncmpayuu.

®oT03PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekra.

UccnenoBanne 3aBUCHUMOCTH  CONPOTHUBJICHUS TOJYHOPOBOJHHUKOB  OT
OCBEILICHHOCTH.

Ceeroauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomot, nPAKMUKyM.

HccnepgoBanue gporopesucropa.

N3mepenne mocrossaHOM [limanka Ha ocHOBe nccienoBanus Gororddexra.

Uccnenoanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO] OT HAITPSAKEHUS.

Tema 2. @u3zuka amoma.

OnbITel IO UCCIEAOBAHUIO CTpoeHUsi aroma. [InaHerapHas mozenb aToma
Pesepdopna.

[Toctrynatel bopa. M3nyuenue u nornomenre (GOTOHOB IPU MEPEXOIE aToMa
C OJTHOTO YPOBHs HEPTMU HA IPYTOM.

Bunbl cnexktpoB. CrieKTp ypOBHEW 3HEPTUH aTOMa BOJAOPO/IA.

CnoHTaHHOE U BBIHYKJIEHHOE U31y4eHue cBeta. Jlazep.



TexHuyeckne ycTponucTBa M TEXHOJIOTMYECKHUE IMPOLECCHI: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Mogpens onbita Pesepdopa.

Hab6nronenue mMHeHYaThIX CIIEKTPOB.

Y CTpONCTBO U AEUCTBUE CYETUMKA HOHU3UPYIOIUX YACTHUL.

Ornpenenenue QIMHBI BOJHBI JA3€PHOTO U3TyYECHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

Habmronenue nuHeHyaToro CriekTpa.

HccnenoBanue cnekTpa pa3peKeHHOTO aTOMAPHOI0 BOAOPOIA U U3MEPEHUE
nocrosinnor Punbepra.

Tema 3. Du3uka amomHo20 A0PA U INEMEHMAPHBIX YACHUY,.

Hyxnonnas monens sanpa I'eitzenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. U3oromsl.

PannoaktuBHoCTh.  Anbda-pacnan. DJIEKTPOHHBIH W MO3UTPOHHBIM
Oerapacnaj. ['aMma-u3iryyeHue.

3aKOH paguOaKTHUBHOTO pacraja. PaJinoakTUBHBIE H30TONBI B IMPUPOJE.
CBoiICTBAa MOHU3UPYIOIIETO W3Iy4YeHUs. BiusHue paglOaKTUBHOCTH Ha YKUBbBIC
opranusmbl. EctecTBeHHbIN QoH uznydeHus. Jlozumerpus.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

SAnepubie peakuuu. Jlenenue u cuntes saep. SAnepusie peaktopsl. [IpodaemMsr
YIOPABIIIEMOTO TEPMOSAEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl PA3BUTHSA
SAIEPHON SHEPTETUKH.

MeTtonbl perucTpanuy U UCCIAEA0BAHUS AJIEMEHTAPHBIX YACTHILI.

DOyHIaMEHTAIBHBIE B3aUMOJCUCTBUS. bapuoOHBI, ME30HBI H JICOTOHHI.
[IpencraBnenune o CtannaptHoit Moaenu. KBapk-riirooHHasi MOJEIb aJpOHOB.

®usuka 3a npeaenamu CtanmaapTHOM Moaenu. TéMmHas maTepus U TEMHAs
SHEPIusl.

EanncTBO pmznueckoi KapTUHBI MUpA.

TexHuyeckre ycTpoiuCTBa U TEXHOJIOTMYECKHUE MPOLECCHI: TO3UMETP, Kamepa
BunibcoHa, snepHBId peakTop, TEPMOSIIEPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HAHCHAasi TOMOTrpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npaKkmukKym.

Uccnenosanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (POHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3yuenue noraomieHus 0eTa-4acThll aTIFOMUHHUEM.

Pa3znen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3UKH.



Orarnsl pa3BUTUA aCTPOHOMUU. [IpHKITaHOE 1 MUPOBO33PEHYECKOE 3HAYEHUE
acTpoHOMHUHU. [IpUMEHUMOCTH 3aKOHOB (U3UKH JUIsI OOBSCHEHUS MPUPOJIBI
KOCMHYECKHX OOBEKTOB.

Meronsl aCTpOHOMHUYECKUX HccieqoBaHUN. COBpPEMEHHBIE OINTUYECKHE
TEJIECKOIIbI, PaIMOTENECKOIIbI, BHEATMOC(EPHAsE aCTPOHOMUSI.

Bun 3Bé3nnoro Heba. Co3Be3nqusi, SApKUE 3BE3BI, IJIAHETHI, UX BUIAUMOE
JIBHOKEHUE.

CoaHeuHas cucTeMa.

Comnnue. ConHeuHast akTUBHOCTh. Microunuk sHeprun CoJiHIIa U 3BE3].

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU. Jlnarpamma «CeKTpaIbHbIN KIacC —
CBETUMOCTb». 3BE3[bI TJIABHOW IOCIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3J IJIaBHOW IIOCJIENOBATEIILHOCTU. BHyTpeHHEe cTpoeHue
3BE31. COBPEMEHHBIE MTPEACTABIICHHS O MPOUCXOKICHUH U 3Boyronnn CoJHIA U
3BE31. DTambl >KU3HH 3BE3 .

Mueunsiii [Iyre — Hama ['amaktuka. Ilonoxxenume u nBuxenne ConHIa B
lNanaktrke. Tunsl ranakTuk. Paguoramaktuku u kBasapsl. UEpHBIE OBIPHI B Apax
rajJaKTHK.

Bcenennas. Pacipenne Beenennoii. 3akon Xa0606ma. Pazoeranue rajakTuk.
Teopus bonpmioro B3pbeiBa. PeMkTOBOE M3IydYeHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeméunnie mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue naonooenus.

Ha6nronenus 3BE3m1HOTO HeOa HEBOOPY)KEHHBIM TJ1a30M C MCIIOJIH30BAHUEM
KOMIIBIOTEPHBIX MPUIIOKEHUHN JIJIs1 OTIpeIeTICHUSI TTOJIOKEHHSI HEOECHBIX 00BEKTOB
HAa KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausi CEBEpHOr0 MONYLIAPUS U SIPKUE
3BE3IEI.

HaGmonenuss B Tenmeckon JIyHBI, MJIaHET, TYMaHHOCTEH M 3BE3THBIX
CKOIUICHUH.

PDu3nYecKUuil NPaKTUKYM.

CnocoObl nu3mepeHus GU3NIECKUX BEIMYUH C UCTIOJIb30BAHUEM aHAJIOTOBBIX
U IIUGPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AGCOIIIOTHBIC ¥ OTHOCUTEIILHBIE TIOTPEITHOCTH U3MEPEHUN (PU3NIECKUX BETUYHH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX H3MEPEHUM, HCCIENOBAaHUM  3aBUCHUMOCTEMN
(¢u3HUeCKNX BEIWYWH, MPOBEPKA NPEIJIOKECHHBIX TUNOTE3 (BBIOOp W3 pabdor,
ONMCAHHBIX B TEMATUYECKUX pazfenax «YUYEHHUYECKHM  IKCIEPUMEHT,
nabopaTopHbIE pabOTHI, TPAKTUKYM ).

O06o0maroniee NOBTOPEeHHUeE.



O00011eHNEe U cucTeEMaTU3alMsl COEP KaHUs pa3AesioB Kypca «MexaHukay,
«MomnekynspHast pU3uKa U TEPMOIMHAMHKAY, « DNEKTpoAMHaMUKay, «Konebanus
U BOJHBI», «OCHOBBI CIEUUAJIBbHON TEOPUHU OTHOCUTENBHOCTWY», «KBaHTOBas
duznka», «dMeMEHTHl aCTPOHOMUU U aCTPOPUIUKIY.

Ponp ¢usmku u acTpoHOMHHM B HKOHOMHUYECKOM, TEXHOJOTHYECKOH,
COLIMAJIbHOU U ATHYECKOH cdepax AeITeTbHOCTH YeIOBEKa, POJib U MECTO (PU3UKU
Y ACTPOHOMHUH B COBPEMEHHOW HAyYHOW KapTUHE MHUPA, 3HAYEHUE ONHUCATENBHOM,
CHUCTEMATU3UPYIOIICH, OOBSICHUTEIbHOW W  NPOTHOCTHYECKOM  (PyHKIUH
(puznyeckoil Teopuu, poiib GU3NYECKON TeopUn B (POPMUPOBAHUU NIPECTABICHUN
0 (pu3myeckoil KapTUHE MHpA, MECTO (PU3UUECKON KapTHHBI MUpPA B OOILIEM POy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE.

MexnpeaMeTHbIe CBSA3M.

N3yuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCA C YYETOM COACPIKATEIBHBIX MEKIIPEAMETHBIX CBA3EH C KypCaMHU
MaTeMaTUKH, OMOJIOTUHU, XUMUH, TeOrpaQuu U TEXHOJIOTHUH.

Mesricnpeomemusvie NOHAMUA, C6A3AHHDLE C U3YYUEHUEM MEM 0008 HAYYHO20
nO3HAHUA: SBJICHWE, HAyYHBbINM (akT, TUmoresa, (Gusnueckas BEIUYUHA, 3aKOH,
Teopusi, HAOJIOACHHWE, JKCIEPUMEHT, MOJCIUPOBAHHUE, MOJENb, W3MEpPEHUE,
MOTPENIHOCTH U3MEPEHU, U3MEPUTEbHBIE MPUOOPHI, IIU(PPOBast TabopaTopus.

Mamemamuka: pemieHHWE CUCTEMBbl YpaBHEHHHU. TpPUTOHOMETpPUUYECKHE
(YyHKUMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJ1€CTBO. BEKTOpBI M MX MPOEKIIMU HAa OCH KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoanbie ameMeHTapHbIX (yHKIMA. [Ipu3Haku Mmogo0us TPEYTroJbHUKOB,
OTpeIeNICHHUE TUIOMAIU TIIOCKUX (Uryp u o0bEMa Tell.

buonocua: snextpuueckue SBICHUS B KMBOM MNpUpOJE, KoseOaTelbHbIE
JBIDKCHUST B JKMBOW MPUPOJE, SKOJOTMYECKHE PHUCKH TPU IPOU3BOJICTBE
ANIEKTPOSHEPIHH, JJIEKTPOMAarHUTHOE 3arpsi3HEHHE  OKPYXKAIoLIEW  Cpelbl,
yIbTPa3ByKOBasi [MArHOCTHUKA B MEAMIIMHE, ONTHUYECKUE SIBJICHUS B KUBOU
IPUPOJE.

Xumusn: CTpOCHUE aTOMOB U MOJIEKYJI, KpUCTAINIMYECKAsI CTPYKTYpa TBEPIBIX
TEJd, MEXaHWU3Mbl O0O0pa30BaHUSI KPHUCTALIMYECKON PEMIETKH, CIEeKTPaIbHBIHI
aHanms.

I'eocpaghusa: wmarnuTHplE TIONIOCA 3E€MJIM, 3QJIEKH MAarHUTHBIX  pYA,
doTochEMKA 3eMHOI TOBEPXHOCTH, cericMorpad.

Texnonocusa: TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANeKTpoABHUraTeNb SIKkoOu, reHepaTop MEepEeMEHHOr0 TOKa, MHAYKLUHUOHHAS IeYb,
JIMHUHM DJIEKTPOIIepeaay, dJIEKTPOABUIaTelb, pajaap, paguonpuEMHUK, TEIEBU30P,
anteHHa, tenedon, CBY-neub, ynbTpa3BykoBas JUArHOCTUKA B TEXHUKE,



HpOCKHHOHHBIfI amrapar, BOJIOKOHHAs OIITHKA, COJTHCYHAs 6aTapeH, CIIYTHHUKOBBLIC
HpI/IéMHI/IKI/I, AACPHAs SOHCPTCTUKA U SKOJIOTHYCCKUC ACIICKThI eé Pa3BUTHA.
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POU3UKE HA YPOBHE CPEJHETO OBHLIEI'O
OBPA30OBAHUAJINYHOCTHBIE
PE3YJBbTATBI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJIbTaThl OCBOCHMSI y4eOHOTo npeamera «Dusnkay T0JIKHbI
OTpa)xaTh TOTOBHOCTb M CIIOCOOHOCTh 00YYarOIUXCsl pyKOBOACTBOBAThHCS
c(OpMHUPOBAHHOIN BHYTPEHHEN MO3UIUEH TUYHOCTH, CUCTEMON LIEHHOCTHBIX
OpHEHTALU/, TO3UTUBHBIX BHYTPEHHUX YOEKAECHHUI, COOTBETCTBYIOLIUX
TPaJAULUOHHBIM LICHHOCTSIM POCCHICKOTO 0OILECTBA, PACIIUPEHHUE KUZHEHHOTO
OIBITA U OIBITA JACATEIIBHOCTH B IIPOLIECCE PEATN3al OCHOBHBIX HAIPABJICHHUM
BOCITUTATEIbHOU JIEATEIbHOCTH, B TOM YHUCIIE€ B YACTH:

rPakIaHCKOT0 BOCTIMTAHMSA:

* c(hOpMHPOBAHHOCTH IPAKIAHCKOM MO3UIIMH 00YUaIOIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUNUCKOr0 OOIIECTBA;

* IPUHATHE  TPATUIIMOHHBIX  OOIIEYENIOBEYECKHMX TyMAHUCTUYECKUX |
JIEMOKPAaTUIECKUX [IEHHOCTEH;

* TOTOBHOCTh BECTU COBMECTHYIO JIEATEIBHOCTh B MHTEPECAX IPakJaHCKOTO
oOlIecTBa, y4yacTBOBaTh B  CAMOYIpPaBJICHHMM B  00pa3oBaTENbHOMN
OpraHu3ally;

*« yMEHHE B3aMMOJICHCTBOBATH C COIMATbHBIMU UHCTUTYTaMH B COOTBETCTBUU
¢ uX QYHKIUSIMHU U Ha3HAYCHUEM;

*« TOTOBHOCTb K TYMaHUTAapHON U BOJIOHTEPCKOM JIEATEIBHOCTH.

NAaTPUOTHYECKOI0 BOCIIMTAHMA:
+ cOpMUPOBAHHOCTH POCCUHCKOU TpaKIaHCKOU
UJCHTUYHOCTH, TATPUOTU3MA,

* [ICHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIaM, IOCTHKCHHSIM

POCCUNCKUX YUEHBIX B 00J1aCTU (U3UKHU U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
+ cOpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO TTOBEICHHUS;
* CIIOCOOHOCTH OIICHWBATh CUTYAIIMI0 M MPUHUMATH OCO3HAHHBIC PEIICHHS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH, B TOM YHCJIE
B JICATEIBHOCTU YYEHOTO;
* OCO3HaHHWE JUYHOTO BKJIa/Ia B IOCTPOSHUE YCTOHYMBOIO OYAYIIETO.
ICTETHYECKOr0 BOCIIUTAHUS



* 3CTETUYECKOE OTHOLICHUE K MUPY, BKJIKOUYAs 3CTETUKY HAy4YHOTO TBOPYECTBA,
npucyuero Gu3nyeckoil Hayke.
TPYAOBOI'0 BOCIIUTAHMSA:
MHTEPEC K pazNu4HbIM cdepaM MpoPecCHOHANBHON AESITENbHOCTH, B TOM
YHCJIE CBA3aHHBIM C (DU3UKOM U TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBIN
BbIOOp Oyayiel mpodeccuu v peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC
IIJIaHbI;
TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIaCTH
(GU3UKY HA IPOTSHKEHUN BCEH KU3HH.
IKOJIOTMYECKOT0 BOCIIUTAHMSA:

« cOPMHUPOBAHHOCTh HKOJOTUYECKON KYJIbTYpbl, OCO3HAHUE TJI00ATBHOIO
XapakTepa SKOJOTUYECKUX MPoOIIeM;

* INTAHUPOBAHUE U OCYLIECTBICHUE JEHCTBUN B OKPYKaIOLIEH Cpeie HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

* pacIIUPEHHUE OIbITA ACATEIBHOCTH HKOJOTHMYECKON HANpaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 1O (U3HKE.

HEHHOCTH HAYYHOI0 MO3HAHMS:

* c(hOpMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

« OCO3HAHHWE UEHHOCTH HAYYHOW JeATEeTbHOCTH, TOTOBHOCTH B IIpoliecce
U3y4eHUs: (PU3MKH OCYUIECTBISATh MPOCKTHYI0 W HCCIEHOBATENIbCKYIO
JEATEeIbHOCTh MHANBUIYATILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHBbIE YHHBepPcAJIbHbIE yUeOHbIe AeiicTBUA ba3oBble Toruyeckue
AefCTBUSA:

* CAMOCTOSITEIFHO  (hOPMYyNUpOBaTh H  aKTyaJu3WpoOBaTh  MpoOIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

* ONIPE/ICNIATh 1IeJI JIEATEbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUH UX
JIOCTUKEHUS,

* BBISIBJISAITH  3aKOHOMEPHOCTH M TMPOTUBOPEYUST B  paccMaTpPUBAEMbIX
(bU3NYECKUX SIBJICHUSAX;

- pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIeMbl ¢ YYETOM aHAIM3a UMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

« BHOCUTb KOPPEKTHUBBI B JIEATEIIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU NOCJIEICTBUI AEATEIbHOCTH;

« KOOPAMHUPOBATH U BHIMOJIHATH pa0OTY B YCIOBUSX PEAIbHOTO, BUPTYAJILHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

* pa3BUBATh KPEATUBHOE MBIILICHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.



ba3oBble ucciaenoBarejabCcKue JeCTBUA:
* BJQJICTh HAYYHOH TEPMHHOJIOTUEH, KIIOYEBBIMU IOHATHSMH U METOJIaMU

(bU3NYECKON HAYKH;

BJIaJICTh HABBIKAMH YU4€OHO-UCCIE0BATEIHLCKON U IPOESKTHOM ACATEILHOCTH
B 001acTH (DU3UKHU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIILHOMY
MIOMCKY METOJIOB PEIICHUS 3a/1a4 (PU3UUECKOTo CoIepKaHus, IPUMEHECHUIO
Pa3IMYHBIX METOJIOB IMO3HAHMS;

BIIAJICTh BUJAMH JEATEIBHOCTH MO IIOJYYEHUIO HOBOIO 3HAHWS, €ro
UHTEpIIpETalluU, MPeoOpa30BaHUIO U IPUMECHEHHIO B PA3JIMUHBIX YUCOHBIX
CUTyaIldsX, B TOM YHCJIe MPU CO3JaHUU YYEOHBIX IPOCKTOB B 00JACTH
busuKu;

* BBISIBJLSITH IIPUYHMHHO-CIIC/ICTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajJady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUs, HAXOAUTh apIYMEHTHI IS I0KAa3aTEIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELLICHHUS;

* aHAJIM3UPOBATh TIOJYYEHHbIE B XOJ€ PEIICHUS 3a/layd  pe3yJIbTaThl,
KPUTUYECKHA OLICHUBATh UX JIOCTOBEPHOCThH, IPOrHO3UPOBATH W3MEHEHUE B
HOBBIX YCIIOBHSIX;

«CTaBUTh M (POpMYyJIHpPOBaTH COOCTBEHHbIE 3aJayd B 00pa30BaTEIbHOU
NeSITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

« 1aBaTh OLEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIbIT;

«YyMETh TEPEHOCUTh 3HaHUS TIO0 (QU3MKE B TMPAKTUYECKYIO 00JaCTh
KU3HEICITCIIbHOCTH;

* YMETh HWHTETPHPOBATH 3HAHUS W3 pa3HBIX NPEAMETHBIX o0jacTei; O
BBIJIBUTATh HOBBIC UJICH, NIPEIaraTh OpUrHHAIBHBIC MTOAXOAbI U PEIICHUS; O
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pab6ora ¢ unpopmaumeii:

* BJI3JICTh HAaBBIKAMU TOJIy4eHHS WHGOpMAIMU GU3HIECKOTO COJICPKAHUS U3
MCTOYHUKOB Pa3HbIX THIOB, CAMOCTOATEILHO OCYIIECTBISATh MOUCK, aHAJIH3,
CHUCTEMaTHU3AIIMIO U MHTEPIIPETAINIO0 HH(OPMAIIMK Pa3TUIHBIX BHIOB B (hOPM
MIPE/ICTABIICHHUS,

* OIICHUBATh JIOCTOBEPHOCTH MH(OPMAITUH;

* HCTIONI30BAaTh  CPEACTBA HMH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX
TEXHOJIOTMA B  PEHNICHUW  KOTHUTHBHBIX, KOMMYHUKATHBHBIX U
OpPraHM3AIMOHHBIX 3aJad C COONIOJICHHEeM TpPeOOBaHUH APrOHOMUKH,
TEXHUKA O€30MAaCHOCTH, THUTHUEHBI, PECypcOoCOepeKeHHS, TPABOBBIX U
THYECKUX HOPM, HOPM HH(DOPMAIIMOHHON O€30MacHOCTH;



* CO3/1aBaTh TEKCThl (DU3UYECKOTO COJAEpKAaHUS B Pa3aU4HbIX (dopmarax ¢
yu€TOM Ha3HaueHUs UWHGOpPMALMK W IEJNEBOM ayJIUTOpPUHU, BBHIOUpas
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3YaTIU3ALIUH.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHBbIE Yy4eOHbIEe JeHCTBUS:
OCYILIECTBIISITh oOleHue Ha  ypokax buzuku u BO
BHE-YPOUHOU JIEATEIILHOCTH;
* pacro3HaBaTh MPEANOCHUIKI KOH(DJIUKTHBIX ~ CHUTyallUd W
CMSITYaTh KOH(JIUKTHI;
Pa3BEPHYTO M JIOTMYHO M3Jaratb CBOKO TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

* IOHUMAaTh U UCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW M WHIWBUAYaJIbHOU
paboThI;

* BRIOMpATh TEMATUKY W METOJbl COBMECTHBIX JEUCTBUU C Y4€TOM OOIUX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJUIEKTUBA;

« IPUHUMATh L€ COBMECTHOM JIEATEIIbBHOCTH, OpPraHU30BBIBAaTH U
KOOPJUHUPOBATH JACHUCTBUSA MO €€ JOCTUKECHUIO: COCTABIIATH IIJIaH JICVCTBUM,
pacnpenesarTbh pojau ¢ Y4ETOM MHEHHI YYaCTHUKOB, 00CYXIaTh PE3yIbTaThl
COBMECTHOM paboThI;

* OIIEHUBATh KAYECTBO CBOETO BKJIa/1a M KAXKJOTO yUaCTHUKA KOMaH/IbI B 00N
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

- IpeJjiaraTh HOBBIC MPOEKTHI, OLEHUBATh HJIEUM C TO3ULUM HOBU3HBHI,
OPUTUHAJIBHOCTH, MPAKTUIECKON 3HAUMMOCTH;

* OCYUIECTBIIATh TO3UTUBHOE CTPATETMUYECKOE [IOBEICHUE B PA3IUYHBIX
CUTYaIMsIX, TPOSBIISITH TBOPYECTBO U BOOOpaKeHNE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBepCAJbHbIE YueOHbIe eiicTBus CaMoopranu3amnus:

* CAMOCTOSITEIBHO OCYIIECTBIISTH [MO3HABATENbHYIO ACSATENIBHOCTh B 00JACTH
(GU3UKKM ¥ acTPOHOMHU, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a/1a4M;

+ CAMOCTOSITENIBHO COCTaBJISITh IUIAH PELICHUS] PACUETHBIX M KAaYECTBEHHBIX
3a/lay, TUIAaH BBIMOJIHEHUS MPAKTUYECKOM paboOThl C YYETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

« 1aBaTh OIIEHKY HOBBIM CUTYAIIUsIM;

* pacCHIMPSITh pAMKH y4€OHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

- IeJIaTh OCO3HAHHBIA BBIOOP, AapryMeHTHUPOBATH €ro, OpaTb Ha ceds
OTBETCTBEHHOCTb 3a PEILIECHHUE;

* OLICHUBATh MPUOOPETEHHBIN OIIBIT;



* CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U NPOSBICHUIO 3pYIULUU B 00JACTH
(¢u3MKHM, MOCTOSIHHO TMOBBIIIATH CBOM 00pa30BAaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIBbHBIN HHTEJJIEKT:



O

JlaBaTh OIICHKY HOBBIM CHUTYAaIUsIM, BHOCHTh KOPPEKTHBHI B JCATEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

*BJIaJICTh HABbIKAMHU  TO3HABATENbHOM  pediekcur Kak  OCO3HaHMS
COBEpIIIAEMBIX JEHCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YIbTATOB U
OCHOBaHMUI;

* UCTIOJIB30BATh MPUEMBI pedICKCUU JJI OLICHKU CUTYallMH, BEIOOpA BEPHOTO
peleHus;

« YMETh OIICHMBAaTh PHUCKA U CBOEBPEMEHHO MPUHUMATH PEHICHUS MO0 HUX
CHUKCHHUIO;

* MPUHAMATh MOTHUBBI W apTyMEHTHl JPYTUX TPH aHAIW3E PE3yJIbTaTOB
NEeSATEIbHOCTH;

« IPUHUMATH Cce0s1, MIOHUMAas CBOU HEJAOCTATKU U IOCTOMHCTBA,;

* MPUHAMATh MOTHUBBI W apTyMEHTHl JPYTUX TPH aHAIW3E PE3yJIbTaTOB
NeSTeIbHOCTH;

« IPU3HABATh CBOE MPABO U MPaBO APYTHX Ha OIIHOKH.

B mporiecce nocTHKEeHUS JTUYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MPOTPaMMBI IO
¢usnke Uil ypoOBHSA CpeaHero oomero oOpa3oBaHuA Yy 0O0ydaroumuxcs
COBEPILEHCTBYETCSA AMOIMOHAJIBHBIN MHTEJIEKT, IpenoIararoInii
c(hOpMUPOBAHHOCTH:

* CAMOCO3HaHMUSI, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHATILHOE
COCTOSIHME, BHUETH HANpaBJICHHUS Pa3BUTHS COOCTBEHHOW MOIMOHAIBHON
cdepbl, ObITH YBEPEHHBIM B ce0¢;

* CAMOPETYJIMPOBAHMS, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJEHHE, CIHOCOOHOCTh aJalTHPOBaThCA K
OMOIIMOHAJILHBIM HM3MEHECHHUSIM W TIPOSIBIATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

 BHYTPEHHEH MOTHBAIINH, BKIFOYAIOIIEH CTpEMIICHUE K JOCTHKCHHIO 1IN U
ycrexy, ONTHUMHU3M, WHHUIIMATHBHOCTh, YMEHHE [eHCTBOBATb, WUCXONS W3
CBOMX BO3MOKHOCTEH;

* SMIIATHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOLMOHATBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €T0 MPHU OCYIIECTBICHUH OOIIEHHUS, CIOCOOHOCTH K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

* COIIMAJIbHBIX HaBBIKOB, BKIIFOUAIOITNX CIIOCOOHOCTD BHICTPAUBATH OTHOIIICHUS
C JpPYrMMHU JIOJIbMH, 3a00TUTHCS, TPOSABIATH HWHTEPEC U paspeuiaTh
KOH(JIUKTHI.

I[MPEJIMETHBIE PE3VJIBTATBI



K koniry oOyuenus B 10 knacce npeIMETHBIE PE3YIbTATHI HA YTIIYOJIEHHOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

NOHMMATh  poib (U3UKK B  SKOHOMMYECKOH, TEXHOJIOIMYECKOH,
HKOJIOTUYECKOM, COLIMAIbHON U 3TUYECKON cepax AesTEeNIbHOCTH YEJI0BEKa,
poIb U MecTO (M3UKH B COBPEMEHHOW HAay4yHOW KapTHHE MHpa, 3HaYCHHUE
OMHCATENIbHOM, CUCTEMATU3UPYIOUIEH, O0OBSICHUTEIBHON M IPOTHOCTUYECKOMN
¢GyHKIMI (U3NUECKON TEOpUM — MEXAHUKH, MOJEKYJISIpHOW (QU3UMKU U
TEPMOJUHAMUKH, poJib  (u3Mdyeckol  Teopun B  (OPMUPOBAHUU
IpeCTaBICHUN 0 (PU3NUECKON KapTHHE MUPA;

pasnuyaTh YCJIOBHS MPUMEHUMOCTU MOJIelell (PU3NYECKUX Tell U MPOIIECCOB
(sBNEHMI): WHEpIMaIbHAsg CHUCTEMa OTCY€Ta, aOCOIIOTHO TBEPIOE TENO,
MaTepualibHas TOYKAa, PAaBHOYCKOPEHHOE IBI)KEHHUE, CBOOOJHOE TMajeHUE,
abcoyfoTHO ympyras jaedopmaiiys, aOCOMIOTHO ymnpyroe u abCOIIOTHO
HEYIIPYyro€ CTOJKHOBEHHUS, MOJEIW Ta3a, JKUJIKOCTH U TBEPAOIO
(KpUCTAJIIMYECKOT0) TeJa, UJICAJIbHBIM Ta3, TOUCUHBIA 3apsijl, OJHOPOJIHOE
DIEKTPUYECKOE TIOJIE;

paznuyaTh ycJIoBUsS (TPaHUIBI, OOJACTH) NPUMEHUMOCTH (U3HUYECKUX
3aKOHOB, MOHUMAaTh BCEOOMIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHaJIM3UPOBATh U OOBSACHITH MEXaHHUUECKUE MPOLIECCHI U SIBIICHUS, UCTIONb3YS
OCHOBHBIE  TIOJIOXXEHHUSI M  3aKOHbl ~ MEXaHUKH  (OTHOCHUTEJIBHOCTH
MEXaHUYECKOTO JBIKEHHUS, (OPMYJIbl KHHEMAaTUKH PaBHOYCKOPEHHOTO
JBIOKEHUS, TpeoOpa3zoBanus ["anuies 11 CKOPOCTH U MEPEMEIICHUS, 3aKOHbI
HptoToHa, mpuHIMII OTHOCUTENBbHOCTH ['anmuiesi, 3aKOH BCEMHUPHOIO
TATOTEHUSI, 3aKOHBI COXPAHEHUSI UMITYJIbCA U MEXaHUYECKON SHEPrUH, CBA3b
paboThI CHIIBI ¢ U3MEHEHUEM MEXaHUYECKOW SHEPTUH, YCIOBUS PAaBHOBECHS
TBEPJIOTO Teja), MPU ITOM HCIOJIB30BaTh MaTEMAaTHYECKOE BBIPAKCHUE
3aKOHOB, YyKa3blBaTh YCJIOBUS MPUMEHUMOCTH (DU3UYECKUX 3aKOHOB:
npeoOpa3zoBanuii ['amuesi, BTOPOro U TpeThero 3akoHoB Hel0TOHA, 3aKOHOB
COXpPAaHEHHSI MMITyJIbCA M MEXAaHWYECKOW HHEPruH, 3aKOHAa BCEMHUPHOIO
TATOTEHUS;

aHAJU3UPOBATh U OOBACHATH TEIUIOBBIE MPOIECCHI W SIBICHUS, UCIOIb3Ys
ocHOoBHbIe TonokeHUusT MKT u© 3akoHBI MONEKYIIpHON (UBHKU U
TEPMOJUMHAMUKUA  (CBSI3b  JABJICHUS] HUJACAIBHOTO Tra3a CcoO CpeaHei
KMHETUYECKOW DHHEPruell TEIUIOBOrO0 JABWKEHHMS W KOHLEHTPALMEN €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPBI BELIECTBA CO CPEAHEN KHUHETUUECKON SHEPTUEN



TEIUIOBOI'O JBWIKCHHS €r0 YacTHIl, CBSA3b JIaBJICHUS HJICAJILHOTO rasza C
KOHIICHTPAILIMEN MOJICKYJI U €ro TEMIIEPATypOi, YpaBHEHUE
MenpaeneeBa—Kianelipona, 11(50):3 817 3aKOH TEPMOJIMHAMUKH, 3aKOH
COXPaHEHHUS IHEPTUH B TEIJIOBBIX MPOIECCAX ), IPU 3TOM UCHOJIb30BATh
MaTEMAaTHYECKOE BBIPAKEHHUE 3aKOHOB, YKa3bIBATh YCIOBUSI IPUMEHUMOCTH
ypaBHeHUsI MenneneeBa—Knaneipona;
* AHAJIM3UPOBATH U OOBSICHATH SJIEKTPUUECKUE SIBJICHUSI, UCIIOJIb3YSI OCHOBHbIEC
MOJOKEHUSI U 3aKOHBI  DJIEKTPOJAMHAMUKK  (3aKOH  COXPaHCHUS
BJIEKTPUYECKOTO 3apsja, 3aKOH KyioHa, MOTEHIIMAJILHOCTh
AJIEKTPOCTATUYECKOTO TOJIS, IPUHIIMUIT CYTIEPIIO3UIINH JIEKTPUUECKHUX TOJIEH,
IPU 3TOM YyKa3blBasg YCJIOBHS NPUMEHUMOCTH 3akoHa Kyiona, a Takxke
MMPAKTUYECKNA BAXXHBIE COOTHOIIEHUA: 3aKOHBI OMa 1Sl y4acTKa LEeNu U I
3aMKHYTOM JJEKTpUYECKOM 1enu, 3akoH Jlxoyns—JleHma, mnpaBuia
Kupxroda, 3axonsl @apanes i 3JI€KTpoau3a);

OMUCHIBATh (DU3UYECKUE TMPOIECCHl U SBJICHUS, HCHOJb3Yys BEIUYUHBI:
MEPEMENIECHHUE, CKOPOCTh, YCKOPEHUE, UMITYJILC TE€Ja U CUCTEMBI TEll, CHUIIA,
MOMEHT CHWJIbI, JJaBJICHUE, TIOTCHINAIbHASA SHEPIUsl, KHHETUYECKasi YHEPIHUs,
MEXaHMUYeCKasi dHEpTusi, padoTa CHJIbI, IIEHTPOCTPEMHUTEILHOE YCKOPEHHE,
CUJla TSKECTH, CHUJla YOPYrOCTH, CUja TPEHUs, MOIIHOCTb, JSHEPrud
B3aMMOJICUCTBUS Tena ¢ 3eMiI€il BOIU3M €€ MOBEPXHOCTH, SHEPTUsl YIIPYroi
nedopManiy MPyKUHBI, KOJIMYECTBO TEIUIOTHI, aOCOJIFOTHAs TeMIieparypa
Tena, pabora B TEPMOJWHAMHKE, BHYTPEHHSS DHEPIHS HACATHHOTO
OJIHOATOMHOI0 Ta3a, paboTa HACATBHOTO ra3a, OTHOCUTEJIbHASI BJIAXKHOCTD
Bo3ayxa, KII/J[ maeanbHOro TEMIOBOrO ABUIATENS; JJIEKTPUUECKOE IOJIE,
HANPSHKEHHOCTD AJIEKTPUUECKOTO TI0JIsA, HANPSHKEHHOCTh MOJS TOYEYHOTO
3apsifa WIK 3apsDKEHHOrO IIapa B BaKyyMe€ U B JIMAJIEKTPUKE, MOTEHUIHAAI
AIEKTPOCTATUYECKOTO TMOJISl, PAa3HOCTh MOTEHIMAJIOB, JJEKTPOABMKYIIAS
Cujla, CUJia TOKa, HAINpsHKEHUE, MOIIHOCTh TOKA, AJIEKTpUYECKass €MKOCTb
IIOCKOTO KOHJICHCATOpA, COITPOTHUBJICHUE y4acTKa LICITH C
MOCJIEAOBATEIBHBIM M TNAPAJUICIIBHBIM COCAUHEHUEM PE3UCTOPOB, DHEPIHUS
AJIEKTPUYECKOTO MOJISI KOHJACHCATOPA;

OOBSACHATh OCOOCHHOCTH NMPOTEKAHUS (PU3NYECKUX SIBJIICHUN: MEXaHUYECKOE
JBUKEHHE, TEIUIOBOE JBMKEHHE YACTHIl BEIECTBA, TEIJIOBOE PaBHOBECHE,
OpoyHOBCKOe ABMkeHUE, U dy3usi, UCTIapeHHEe, KUTICHUE W KOHACHCAITus,
IUIABJIGHUE M KPUCTAJIM3allus, HANpaBICHHOCTh  TEIIONEpEaayH,
AJIEKTpU3aLUsl Tel, SKBUIOTEHIUAIBHOCTh ITOBEPXHOCTH 3apsyKEHHOTO
IPOBO/IHUKA;



* IPOBOJIUTH MCCIIEOBAHNE 3aBUCHMOCTH OJHOW (PU3NYECKON BEIWYHHBI OT
JPYroi ¢ UCIOJIB30BAHUEM MPSIMBIX U3MEPEHUi, IPU STOM KOHCTPYUPOBATh
YCTaHOBKY, (HUKCHUPOBAaTh  pPE3yJbTaThl  MOJYYECHHOW  3aBHCHUMOCTH
duznyeckux BETMYMH B BHIE TpapuKoB ¢ Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTEN U3MEPEHH, JIeNaTh BBIBOJIBI 110 Pe3yIbTaTaM UCCIIETOBAHMS;
POBOJUTH KOCBEHHBIE H3MEpeHUs (U3NYECKHX BEJIHYUH, IMPU STOM
BbIOMpATh ONTHUMANbHBIA METOJ HM3MEpEHHs], OICHHBATh aOCOJIIOTHBIE H
OTHOCHUTEJIbHBIE TIOTPEIIHOCTH IPSIMBIX U KOCBEHHBIX U3MEPEHUH;

IPOBOJUTH OIBITHl MO MPOBEPKE IMPENJIOKEHHONW TUIOTE3bl: IUIAHWPOBATH
HKCIEPUMEHT, COOUPATh HKCIEPUMEHTAJIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJlyYEeHHBIE PpE3yNbTaThl W JeNaTh BBIBOJA O CTaTyce MPeAsIOKEHHOM

TUIIOTE3bI;
coOr01aTh MpaBuia 0€30MacHOro Tpy/la MPpU MPOBEJICHUN UCCIICI0BAHUM B
paMKax y4eOHOT0 SKCIIEpUMEHTA, MIPAKTUKYMa U Y4eOHOUCCIIEA0BATEIbCKOM
Y IPOEKTHOM JIESITEILHOCTH C UCIIOJIb30BAHUEM U3MEPUTEIIBHBIX YCTPOUCTB U
1a060paTOpHOTO 000PYOBAHUS;

pelath pacy€THBIC 33141 C SIBHO 33JJaHHOW U HESIBHO 3aJJaHHON (hPU3UYECKON

MOJIEJIbIO: Ha OCHOBaHMM aHall3a YCJIOBUA OOOCHOBBIBaTb BBIOOD
bu3nyeckoil Mojenu, OTBeyarolleld TpeOOoBaHUSAM 3aJadyd, IPUMEHSTh
(bopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJaThl (PU3HUUECKUX TEOPUH MPHU
UCITOJIb30BAaHUM MAaTEMaTUYECKUX METOJOB PELICHHs 3adad, IPOBOIUTH
pacy€Thl HA OCHOBAHWH MMEIOIIMXCS JaHHBIX, aHAJTU3UPOBATh PE3YJIBTATHI U
KOPPEKTUPOBATH METO/BI PELIEHUS C YYETOM MOJYYEHHBIX PE3YIIbTATOB;

pelaTh Ka4eCTBEHHBIEC 3a/1auu, TPEOYIOIINe MPUMEHEHHS 3HAHUN U3 Pa3HbIX
pasnenoB Kypca (pU3MKH, a TAaK)Ke MHTETPAlUK 3HAHUH U3 APYTHUX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAaMBaTh JIOTUYECKYIO  LEMOYKY
pAaCCYyXJIEHUI C ONOpPOM HA M3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bU3UYCECKHE ABIICHUS,

WCIIOJIb30BAaTh  TCOPETUYECKHWE 3HAHWS i1  OOBSCHEHHUS OCHOBHBIX
MPUHITUTIOB pabOThl U3MEPUTENIBHBIX MPUOOPOB, TEXHUIECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

MIPUBOJIUTH IPUMEPHI BKJIAJIa POCCUMCKUX U 3apyOEIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B O0BSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

aHaJM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M MPOW3BOACTBEHHOU
JeATEeIIbHOCTH YE€JIOBEKa, CBA3aHHOM C (PU3NUECKUMHU IIPOIIeCCaMu, C TTO3UITUI
DKOJIOTHYECKON  O€30MacHOCTH, TMPEACTaBICHUH O  PAIlMOHAIEHOM



IIPUPOAOIIOIB30BAHAN, A TAK)KE Pa3yMHOM HCIOJIb30BAHUM JIOCTHIKEHUN
HAYKH W TEXHOJOTHH JIs TadbHEHUIIEero pa3BUTHS YEJIOBEUECKOTO O0IIECTBA;

NPUMEHATh pPa3NIuyHble crocoObl paboThl ¢ uHMOpManuend (U3NIECKOro
COJEpKaHUSI C  HUCIOJB30BAaHUEM  COBPEMEHHBIX  HH(OPMALMOHHBIX
TEXHOJIOTUH, TPU STOM HCIIOJIB30BaTh COBPEMEHHBIE HH()OPMALMOHHBIC
TEXHOJIOTUH JIJIsl TIOMCKA, IIepepabOTKU U MPEeAbsBICHUS YIeOHON 1 HAy4IHO-
NOMyJSPHON  MHPOpPMAIMHM, CTPYKTYPHUPOBAHUS W HHTEpPIpETAUU
uHbOpMaIlMK, TOMYYEHHOM W3 PAa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH
aHaAJIM3UPOBATh MOJyYaeMyl0 HH(OPMAIIMIO U OLEHUBATh €€ T0CTOBEPHOCTD
KaK Ha OCHOBE MMEIOILMXCS 3HAHUU, TaK U HAa OCHOBE aHaJM3a MCTOYHHUKA
uHdopmaIuy;

MPOSIBIISITH OpPTraHU3AI[MOHHBIE ¥ TO3HABATEIIbHBIC YMEHUS CAMOCTOSITEIEHOTO
npUOOpEeTEeHUs] HOBBIX 3HAHMI B NPOLECCE BBINOJHEHHUS MPOEKTHBIX U
y4eOHO-MCCIIEeIOBATENLCKUX padoT;

paboTaTh B TpyMNIE C UCHOJHEHHUEM pPAa3IMYHBIX COIMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PAOO0Ty TPYMIbl, PALIMOHAIBHO PACIPEACIIATh NEATEIbHOCTh B
HECTaHJIAPTHBIX CUTYyallMsIX, aJE€KBAaTHO OLEHUBATh BKJIAJ KaXJ0ro u3
YUaCTHUKOB TPYIIIHI B PEHICHHE PaCCMaTPUBAEMON MTPOOIEMBI;

* IPOSIBIISATh MOTUBALIMIO K OyAylied MpopecCUOHAIbHON JEATEIbHOCTH IO
CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO TIPODUIIA.

K konity o0yuenus B 11 knacce npeIMETHBIE PE3yIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

* IOHUMATh POJIb GU3UKHA B SKOHOMUYECKOM, TEXHOJIOTHICCKOM, COITMAIBLHOMN 1
ITUYECKON cdepax eATeNbHOCTH 4YelIOBEeKa, pOJib U MECTO (DU3UKU B
COBPEMEHHOW HAay4YHOW KapTUHE MHPA, POJIb ACTPOHOMHUU B IPAKTUYECKOU
NEATEIbHOCTH 4YEJIOBEKAa W JAJbHEWIIEM HAay4YHO-TEXHHYECKOM pPa3BUTHUH,
3HaYeHHE OMNHCATEIbHOW, CHCTEMAaTU3UPYIOIIEH, OOBSICHUTEIBHOU H
MPOTHOCTUYECKOW (PYHKUUN (PUINYECKOH TEOpUH — DIEKTPOAUHAMUKH,
CHEIUaIbHOW TEOPUM OTHOCUTEIBHOCTH, KBAaHTOBOW (U3HMKH, PpOJb
dbusndeckoil Teopuu B (HOPMUPOBAHUM TPENCTABICHUA O (pu3nyeckoin
KapTUHE MHpa, MeCTO (U3UYECKOM KApTUHBI MHpa B 0OmeM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NIPEACTABICHUN O IPUPOLE;

* pa3nuyaTh YCJIOBHS MPUMEHUMOCTU MOJielell (PU3NYECKUX Tell U MPOIIECCOB
(s1BJ€HUI): OJHOPOAHOE AJIEKTPHUUYECKOE M OJHOPOJHOE MAarHUTHOE MOJIA,
rapMOHMYECKHE KOIeOaHUs, MaTeMaTHUYeCKUid MAasTHHUK, WICaIbHbIMI
NPY>KUHHBIA MasiTHUK, TAPMOHUYECKHE BOJIHBI, WCATbHBIA KOJeOaTeIbHbIN



KOHTYp, TOHKas JINH3a, MOJICJICH aTOMa, aTOMHOTO s/Ipa U KBAHTOBOW MOJICTTH
CBETa;

paznuyaTh yCIOBUA (TpaHUIBI, O0JACTH) NPUMEHUMOCTH (U3HUESCKUX

3aKOHOB, IOHUMATh BCEOONINI XapakTep (GyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYCHHOCTb MCIIOIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh M OOBSCHATH SJCKTPOMATHUTHBIE MPOLECCHl M SBJICHUS,

UCIIOJb3yd OCHOBHBIE TIOJIO)KEHUSI W 3aKOHBI DJIEKTPOJIUHAMUKH U
CHEUaTbHON TEOPUU OTHOCUTENBHOCTH (3aKOH COXPAHEHHUS 3JIEKTPUUYECKOTO
3apsiga, cuia Amrepa, cuna JIopeHiia, 3aKOH 3JIEKTPOMAarHUTHOW WHAYKIIHH,
npaBuiio Jlenua, cBsizb D{C caMOMHAYKIUN B 3JIEMEHTE JIEKTPUUECKON LIETTH
CO CKOpPOCTBIO M3MEHEHHUSI CUJIbl TOKAa, MOCTYJaThl CHEUHAIBHOW TEOpHUU
OTHOCUTEIBHOCTH DUHIITEHHA);

aHAIM3UPOBaTh U OOBACHATH KBAaHTOBBIE MPOLIECCHI M SBIICHUS, UCIOJIb3YS
MOJIOKEHUST KBAaHTOBOM (hu3uku (ypaBHeHUEe DHHIITEHHA 11 hoTodPdekTa,
NepBbIA W BTOpPOM  moOcCTynarel bopa, OpPUHUUI ~ COOTHOILICHHS
HeonpenenéHHocrel ['elizeHOepra, 3akOHbI COXpPaHEHUs 3apsiOBOIO U

MacCOBOTO YHCEN W DHEPTHH B SIACPHBIX PEAKIUAX, 3aKOH PAJHMOAKTHBHOTO
pacmana);
ONMUCHIBATh (U3UYECKUE TPOLIECCHl U SIBJICHUS, HCIONb3YS BEIWYUHBI:

HaIMPsSHKEHHOCTD  DJIGKTPUUYECKOTO TIOJISA, MOTEHITHAT AJIEKTPOCTATHIECKOTO
MOJIS, PA3HOCTh IIOTEHITMATIOB, JJICKTPOABMXKYINAS CHJIA, WHIYKITUS
MarHUTHOTO TOJIsi, MAarHUTHBIM TOTOK, CWia AMIepa, WHIYKTUBHOCTS,
AJICKTPOJBIDKYINNAS CHJa CaMOWHIYKIIMW, DSHEPTHS MArHUTHOTO TIOJIS
MIPOBOJHUKA C TOKOM, PEIIATUBUCTCKUAN UMITYJIbC, TIOJTHAS DHEPTHUS, SHEPT U
MOKOSI CBOOOJTHOM YaCTHIIbI, SHEPTUSI M UMITYJIbC (POTOHA, MACCOBOE YUCIIO U
3aps AApa, SHEPTHS CBS3H SJIpa;

OOBSCHSTH OCOOEHHOCTH MPOTEKAHUS bu3nuecKnx SBJICHUMU:

AJICKTPOMArHUTHAS WHAYKIMS, CAMOMHAYKITUS, PE30HAHC, MHTEPhEpPEHITUS
BOJIH, Judpakuus, JUCHEPCHs, TIOJHOEC BHYTPEHHEE OTpPaKEHUE,
dotornextpudeckuii 3pdexrt (horodddekr), annbda- u Gera-pacmans saep,
raMma-u3jaydeHue saep, GU3ndecKre MPUHINIBI CIIEKTPAIbHOTO aHaIu3a 1
paboThI N1azepa;

* OTIPEICIIATH HAPABJICHUE MHAYKIIMH MarHUTHOTO TIOJISI TPOBOTHUKA C TOKOM,
cuiibl Amriepa u cuiibl JIopeHa;

* CTPOUTH M300paKEHHE, CO3AaABAEMOE TIJIOCKUM 3€PKaIOM, TOHKOW JIMH30U,
PaCCUHTHIBATH €TO XapPaKTEPUCTUKU;

* IPUMEHITh OCHOBOIIOJIATAIONINE ACTPOHOMHYECKHE TMOHSITHS, TEOpUU |
3aKOHBI JJISI aHATIN3a U O0BSICHEHHS (PU3MUECKUX MTPOIIECCOB, MTPOUCXOISIINX



B 3BE3/71aX, B 3BE3/IHBIX CHUCTEMAax, B MEKTaJlaKTUYECKOU Cpelie; IBUKEHUS
HeOECHBIX TeJ, DBOJIIOLMH 3BE311 M BeeneHHoI;

* IPOBOJUTH  HMCCIEAOBAHHWE 3aBUCHUMOCTEH  (U3MYECKUX BEIMYUH C
UCIOJB30BAaHUEM TMPAMBIX U3MEPEHUM, TPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHUpPOBAaTb  PE3yJibTaThl  IMOJIYYEHHOM  3aBHCHUMOCTHU
bu3MUecKuX BEIWYMH B BHUAEC TpapuKOB C YYETOM aOCOJIIOTHBIX
MOTPENTHOCTEN U3MEPEHUM, JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIEIOBaHUS;

* MPOBOJUTh KOCBEHHBIC W3MEPCHHUS (DU3NUCCKUX BEIMYMH, TPH OTOM
BBIOMPATh ONTUMAJBHBIM METOJI WM3MEPEHHs, OLICHUBATh AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMH;

* IPOBOJIUTH ONBITHI MO MPOBEPKE MPEAJIOKEHHONW THMIOTE3bI: IJIAHUPOBATH
AKCIIEPUMEHT, COOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIU3UPOBATh
MOJYYEHHbIE pE3yJIbTaThl W JEJIAaThb BBIBOJ O CTaTyc€ MNPEaSIOKEHHON
TUTIOTE3bL;

* OMKUCHIBATh METO/IbI MOJYYCHUSI HAYUYHBIX aCTPOHOMUYECKUX 3HAHUIA;

« cOOI0/1aTh MpaBuia OE30MaCHOTO TpyJa MPHU MPOBEICHUU HCCIICIOBaHUN B
paMKax y4eOHOI0 SKCIIEpUMEHTA, MPAKTUKYMa U Y4eOHOUCCIEA0BATEIbCKOM
Y IPOEKTHOM JIEATEIbHOCTH C HCTI0JIb30BAHUEM U3MEPUTEIbHBIX YCTPOUCTB U
71a00paTOPHOTO 000PYAOBAHUS;

- pelaTh pacyETHRIC 3a/1a4M C SIBHO 3aJIaHHON U HESIBHO 3aJJaHHON (hU3UYECKON
MOJIEJIbIO: HA OCHOBAaHUM aHAIM3a YCIOBUS BHIOMPATH (PU3MUYECKHUE MOJEIIH,
OTBeHawIMe TpeOOBaHUSIM 3a/laud, TPUMEHATh (OPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTYJaThl (PU3MUECKUX TEOPHUM IMPU HUCIOJIb30BAHUHU
MaTE€MaTUYECKUX METOJOB PEIICHHUs] 3aJady, NPOBOAUTH pPAacu€Tbl Ha
OCHOBAHMM HWMEIOIIMUXCA  JAHHBIX, aAHAJU3UPOBATh  peE3yJbTaThl U
KOPPEKTUPOBATH METOJIbI PEIICHUS C YYETOM MOJTYUYEHHBIX PE3YNbTATOB;

- pemaTh KaueCTBEHHBIC 33/1aUH, TPEOYIOIre MPUMEHEHNS 3HAHUI U3 Pa3HbBIX
pasnenoB Kypca (PU3MKH, a TAK)KE UHTETPALIMK 3HAHUHN U3 APYTUX MPEAMETOB
€CTECTBEHHO-HAYYHOTO  IIMKJA: BBICTpaWBaTh JIOTHUECKYIO  IIETIOYKY
pacCyKJI€HUi € ONOpOil Ha U3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U
dbuzndeckue sSBICHUS,

* UCTIOJIb30BATh ~ TEOPETUYECKHE 3HAHUS JJII OOBSICHEHUS OCHOBHBIX
MPUHIUIOB PabOThl U3MEPUTEILHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB;

« IPUBOJUTH MPUMEPHI BKJIa/1a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B 00BICHEHHE MPOIIECCOB OKPYKAIOLIEr0 MUPA, B PA3BUTHE
TEXHUKU U TEXHOJIOTHU;



* QaHAJIM3UPOBATh U OLEHUBAThH MOCJIENCTBUS OBITOBOW M MPOM3BOACTBEHHOM
NESTEIIbHOCTH Y€JIOBEKA, CBA3AHHOM ¢ PU3NUECKUMU IIPOLIECCAMHU, C TO3ULUI
JKOJIOTUYECKON  0Oe30MacHOCTH, MNPEACTaBIEHUM O  palMOHAJIbHOM
IIPUPOJIOIIOIB30BAHUM, A TAKXKE Pa3yMHOM HCIOJIb30BAHUM JTOCTHKECHUHN
HAyKU Y TEXHOJOTUH JUIsl TaJbHENIIEr0 Pa3BUTHS YEI0BEUYECKOr0 OOIIECTBA;

* IPUMEHATh Pa3jIMyHble CHOCOOBI paboThl ¢ HMHQOpMaUed (U3HUECKOTOo
COJEpKaHUSI C  HUCIOJb30BAHUEM  COBPEMEHHBIX  HH(POPMAIMOHHBIX
TEXHOJOTHM, TPU 3TOM HCIIOJIB30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIC
TEXHOJIOTHH JIJIsl IOUCKA, epepabOTKU U NPEAbIBICHNUS Y4eOHON U HAyYHO-
HOMYJSPHOM ~ MHpOpMAIMKM, CTPYKTYPUPOBAaHUS W HHTEpPIpETALUU
uH(poOpMaIMU, TMOJYYEHHOM U3 Ppa3IUYHbIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOIYYaeMy0 HH(POPMALIMIO U OLIEHUBATH €€ TOCTOBEPHOCTh
KAaK Ha OCHOBE MMEIOIIUXCS 3HAHWM, TaK U HAa OCHOBE aHAJIM3a MCTOYHHKA
uH(popManuu;

* IPOSABJISITH OPTaHU3ALMOHHBIE U I03HABATENIBHBIE YMEHUS CAMOCTOSATEIIBHOTO
NpUOOPETEHUs] HOBBIX 3HAHUM B MPOLECCE BBINOJIHEHUS MPOEKTHBIX U
y4e0HO-UCCIIET0BATENBCKUX padoT;

- paboTaTh B TpyINIE C HUCHOJHEHHUEM pA3JIMYHBIX COLMAIbHBIX POJIEH,
IJIAaHUPOBATH PAOOTy TPYyNIbl, PALIMOHAIBLHO PACIPEACIIATh EATEIbHOCTh B
HECTAHJAPTHBIX CUTYalUsX, aJCKBaTHO OIIEHMBATh BKJAJ KaXJO0ro W3
YYaCTHUKOB T'PYMIIbI B pEIIEHUE pacCMAaTPUBAEMON TPOOIIEMBI;

* IPOSIBJIATH MOTHUBALIMIO K Oyayliei npodeccuoHanbHOMN 1eATeIbHOCTH 1O

CHEIUATBLHOCTIM (UBUKO-TEXHUYECKOTO TPOQUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaunmeHnoBaHue pa3je/ioB U TeM (ungposere)
n/m | MporpamMmel Beero Koutpoabubie | [pakTuueckue | ©0Pa3oBaTelbHble
pa6oThbI pa6oThbI pecypeel
Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
1.1 Hayunblii MeTOA O3HAHUS TPUPOBI 6 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97
c
Hroro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1 Bubnuorexa ITOK
https://m.edsoo.ru/7f41c97
C
2.2 JnHamuka 10 bu6nuoreka [TOK
https://m.edsoo.ru/7f41c97
c
2.3 Craruka TBEpIOTO TEa 5 1 Bu6mnoreka ITOK
https://m.edsoo.ru/7f41c97
C
24 3aKOHBI COXPaHEHUsSI B MEXAHUKE 10 1 bubmmoreka [JOK

https://m.edsoo.ru/7f41c97
C




Uroro no pazgeny 35

Paznen 3. MOJIEKYJISIPHASA ®PU3UKA U TEPMOJUNHAMUKA

3.1 OCHOBBI MOJICKYJISIPHO KHHETUYECKOU 15 bubnunorexa [JOK
TEOPUHU https://m.edsoo.ru/7f41c97
C
3.2 Tepmoaunamuka. TernnoBbie MaIMHbI 20 bubnnorexa [JOK

https://m.edsoo.ru/7f41c97
C

AFpeFaTHBIC cocTosiHuS BemiecTBa. Ma3oBkIe
3.3 Nnepexoabl 14

bubmmoreka ITOK
https://m.edsoo.ru/7f41c97
c

Hroro no pazneny 49

Paznen 4. 3JIEKTPOJAUHAMUKA

4.1 DIEKTPUYECKOE T0JIe 24 Bbubmmorexa [IOK
https://m.edsoo.ru/7f41c97
c

4.2 [ToCTOSTHHBIN 3JIEKTPUYECKHI TOK 24 Bubmnorexa [JOK
https://m.edsoo.ru/7f41c97
c

43 Toxu B pa3mMuHbIX cpenax 6 Bubmnorexa [JOK
https://m.edsoo.ru/7f41c97
c

Uroro no pazgeny 54

Paznea 5. PUSUNUYECKUN MPAKTUKYM




5.1 ®u3nuecKuil IPaAKTUKYM 16 16 bubmmoreka LIOK
https://m.edsoo.ru/7f41c97
C
Uroro no pazgeny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KIIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
No 1/ HaumeHoBaHue pa3jiesioB U TeM (ungposnie)
[
“U | nporpavves B Kontpoabhbie | Tpakrnueckue | 0Pa30BaTeIbHbIE
cero
pa6oThbI pa6oThbI pecypebt
Pazpen 1. JIEKTPOIUHAMUKA
1.1 MarsuTHoOe moine 14 bubnuoreka ITOK
https://m.edsoo.ru/7f41c97
c
1.2 DJNIeKTpOMarHuTHask UHIYKIUS 13 1 Bu6immoreka IIOK
https://m.edsoo.ru/7f41c97
c
Wroro no pazneny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHndeckue KojaeOaHus 10 Bubnuorexa [IOK
https://m.edsoo.ru/7f41c97
c
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 Bbubmmoreka LIOK
https://m.edsoo.ru/7f41c97
C
MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE bubnuorexa IIOK
2.3 BOJIHBI 10 1 https://m.edsoo.ru/7f41¢97
C
2.4 Onruka 25 1 bubnuorexa IJOK

https://m.edsoo.ru/7f41c97
c




Hroro no pazgeny

60

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

3.1 OcnoBel CTO 5 bubnuoreka I[TOK
https://m.edsoo.ru/7f41c97
c
Uroro no pazgeny 5
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 KopnyckynspHO-BOJIHOBOW Tyalnu3m 15 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97
c
4.2 dusuka atoma 5 Bu6immoreka IIOK
https://m.edsoo.ru/7f41c97
c
43 ®u3nKa aTOMHOTO SApa U AIEMEHTapHbBIX 5 bubinorexa [{OK
https://m.edsoo.ru/7f41c97
c
YacTUIL
Hroro no paszneny 25

Pazpea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1

DJeMeHTBl aCTPOHOMUU M aCTPOPHU3UKU

12

Bbubnunorexa IJOK
https://m.edsoo.ru/7f41c97
c




Hroro no pazaeny 12
Pazznen 6. PUSHUECKHM TIPAKTUKYM
6.1 Pu3n4eCcKuil IPAKTUKYM 16 16 bubmunoreka [IOK
https://m.edsoo.ru/7f41c97
C
Hroro no pazneny 16
Pasznen 7. OBOBIIAIOIIEE IOBTOPEHUE
CucreMmatuzanus Hu 000011IEHNE
NPEAMETHOTO  COJIEPKAaHUS U OIbITa butmorexa [IOK ‘
7.1 JEATENBHOCTH,  TIPHOGPETEHHOTO  TIpH 15 https://m.edsoo.ru/7f41¢97
u3zydeHuu kypca ¢pusuku 10 — 11 xknaccos ¢
Wroro no pazaeny 15
Pe3epBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIACC
KosmyecTBo yacoB DJIeKTPOHHbIEe HH(POBbIE
No . Mara oOpa3oBaTe/ibHbIE
n/n eMa ypoxa Beero Konrpoabnbie | IIpakruyeckue | uzydeHus pecypeel
padoThI padoThI
. @usuka — pyHIaMeHTallbHas HayKa O . Bubmmoreka LIOK
IIpUPOIE https://m.edsoo.ru/fa251{fa
Hayu4HbIii METON TO3HAHUSA U METOMBI Bu6mmrorexa LIOK
2 HUCCIICO0BaHUA ®H3quCKI/IX ﬂBJICHI/If/i 1 https://m.edSOO.ru/fazs lffa
OKCHEpUMEHT U Teopus B
3 MPOLECCE MO3HAHUS MPUPOBI. 1 bubnuorexa [JOK
Habmronenne u 3KkCieprMeHT B https://m.edsoo.ru/fa252126
¢buzuke
4 Crnioco0bl u3mMepeHus U3nIecKux 1 bubnunoreka [JOK
BEJINYMH https://m.edsoo.ru/fa251ffa
AOGCo0THAs M OTHOCUTENIbHAsS
5 TIOrPENTHOCTH U3MEPEHUH (PUBHUECKUX 1 bubmmorexa LHOK
BeNMYHH https://m.edsoo.ru/fa251ffa
MonenupoBanue B ¢usuke. Ponp u
5| sompenemmt maon xaprma | 1 biGaorexa LIOK
p i P . https://m.edsoo.ru/fa251ffa
MUpa, B MIPAKTUYECKON
NeSITeIbHOCTH JIIoAeH




Mexanuueckoe npuxenue. Cucrema
orcuera. OTHOCUTEIBLHOCTD

bubmuoreka [JOK

7 MEXaHHYECKOTO IBIKeHUs. [Ipsmas u https:/m.edsoo.ru/fa251ffa
oOpaTHas 3a/1a4uu MEXaHUKU
Pannyc-BekTop MaTepHalbHOM TOUKH,
8 er(f[ HyoeK PII/IpHa ocpf KOOpJAUHAT bubmmorexa LIOK
POCit pA ' https://m.edsoo.ru/fa251ffa
Tpaexropus.
[Tepemenienue. Ckopocts. Mx bubnnoreka [JOK
MPOCKIIUK Ha OCH KOOPJAUHAT https://m.edsoo.ru/fa251ffa
PaBrOMepHOE IIPSIMOJIMHEMHOE
9 nBkeHue. ['papudeckoe onucanue Bu6mmoteka [JOK
PaBHOMEPHOTO  TPSIMOJIMHEMHOTO https://m.edsoo.ru/fa251ffa
JIBUKCHHSI
CrnosxeHue nepemMenieHuii u
10 CKODOCTE pemMettt bu6anoreka LIOK
P ' https://m.edsoo.ru/fa251ffa
Pemenue 3anau
HepaBHoMepHOe nBUKEHHE.
MrHaoBeHHas1 CKOPOCTb. Y CKOPEHHE. bubmuorexa [IOK
11 .
[IpsiMonHENHOE IBM>KEHHE C https://m.edsoo.ru/fa251ffa
MOCTOSIHHBIM YCKOPEHHEM
I'padmueckoe onucaHue
. bubnuoteka [JOK
12 NPAMOJIMHENHOTO JIBUKEHUS c

IMOCTOAHHBIM YCKOPCHUEM

https://m.edsoo.ru/fa251ffa




CBobGonHoe [aJicHuUeE.

Yckopenue cBOOOIHOTO

13 najgcHus. 3aBHUCHUMOCTE but6mmoreka [IOK
KOOpP/IMHAT, CKOPOCTH, https://m.edsoo.ru/fa251ffa
YCKOpEHHUsI OT BPEMEHU U HX
rpadguku

" JIBu>keHue Tena, OpoIIeHHOTO MO/ Bu6nnorexa LIOK
YTJIOM K TOPU3OHTY https://m.edsoo.ru/fa251ffa
KpuBosnnHeliHOe qBUKEHUE.

JIBr>KEHUE 110 OKPYKHOCTH. YTJI0Bas

15 U JIHHEHHAs cKopocTh. [leproa u Bubmorexa [IOK
yactoTa. LIeHTPOCTPEMHUTENBHOE 1 https://m.edsoo.ru/fa251ffa
MIOJIHOE YCKOPEHUE

6 KonTponbnas pabota mo teme Bu6amnoreka LIOK
"Kunemarnka" https://m.edsoo.ru/fa251ffa
IIepBb1it 3ak0H HproTOHA.

17 HNuepumanbHble CHCTEMBI OTCUETA. Bubmmorexa IIOK
[Tpunnun otHOcUTEeNnbHOCTH [ anmuest. https://m.edsoo.ru/fa251ffa
HeuneprinanbHbie CUCTEMBI OTCUETA

18 Cuna. PaBHOZIEHCTBYIOIIAS CUIIA. Bubimoreka LIOK
Bropoii 3akon Helotona. Macca https://m.edsoo.ru/fa251ffa

10 B3anmopeincraue ten. Tperuit 3aKkoH Bu6morexa ITOK

HrroTtona

https://m.edsoo.ru/fa251ffa




[TpuHIMN CYIEPHO3ULINU CUIL

bubnunoreka LIOK

20 Pemenne sazat Ha  mpuMeHeHie https://m.edsoo.ru/fa251{fa
3aK0HOB HproTOHA
3aKOH BCEMHUPHOI'O TATOTEHUS.
OKBUBaJICHTHOCTD bubnunoreka LIOK

21 . o
IrPaBUTAIMOHHOM W WHEPTHOU https://m.edsoo.ru/fa251ffa
Macchbl

) Cuna TsKeCTH M YCKOpEHHe Bu6mmorexa [IOK
CBOOOTHOTO TIAJCHUS https://m.edsoo.ru/fa251ffa
JIBrokeHre HEOECHBIX Tell W HuX

73 HCKYCCTBEHHBIX CIIyTHUKOB. bubnmnorexka HOK
[lepBas kocMmHuuYecKass CKOPOCTb. https://m.edsoo.ru/fa251ffa
3akonsl Kemnnepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmnorexka HOK
Tena https://m.edsoo.ru/fa251{fa
Cuna tpenus. [Ipupona u BUABI il

75 TpeHus. [[BUKeHue B KUIKOCTH U bubmuoreka [JOK
rase ¢ yuéToM CHJIbI COTIPOTHUBIICHUS https://m.edsoo.ru/fa251ffa
cpeabl

T
y I){l;f;ee;;l: HUJIPOCTATHYECKOE Bu6miorexa [[OK
) https://m.edsoo.ru/fa251{fa

Cuna Apxumena
AOCOJIIOTHO TBEpAOE TEJO.

7 [TocrynarensHoe u bubmuoreka [JOK
BpalllaTelbHOE  JIBHJKEHUE https://m.edsoo.ru/fa251ffa
TBEPJIOTO Tela

)8 MOMEHT CHIIBI OTHOCHUTEIFHO OCH Bu6imorexa LIOK

BpaieHus. [1neqo cubl

https://m.edsoo.ru/fa251ffa




29 CnoxxeHue Cuil, MPUIOKEHHBIX K bubnmoreka [JOK
TBEPAOMY https://m.edsoo.ru/fa251ffa
teny. LleHTp TsbkecTu Tena. Y cioBus
paBHOBECHs TBEPOro Tena. Buabl
paBHOBECHS
30 Pemrenue 3amgau but6mmoreka [IOK
https://m.edsoo.ru/fa251ffa
KonrtponbHas pabora no teme
31 P " I[I/IHEMI/IKa bubnuorexa [JOK
. https://m.edsoo.ru/fa251ffa
Craruka TBEpAOIro Tena
NMnynsc  MaTepuaJbHOM — TOYKH,
CUCTEMbl ~ MaTEpHAJbHBIX  TOYEK.
32 LenTp macc CI/ICTIG)MI)I MaTepHUaIbHBIX bubmmorexa OK
P p https://m.edsoo.ru/fa251ffa
To4eK. TeopeMa 0 IBUKEHHUH LIEHTPA
Macc
NMnynbe cuitbl 1 U3MEHEHHE
HMITyJIbCa TeJa. 3aKOH COXPAHEHUs bu6muoreka [JOK
33
UMITYJbCA. https://m.edsoo.ru/fa251ffa
PeaktuBHOE ABMXEHNE
MoMeHT uMItysibca MaTe€pUaAIbHON
34 toyku. [Ipencrasienue o bu6muoreka [JOK
COXPAaHEHWH MOMEHTA UMITyJIbCa B https://m.edsoo.ru/fa251ffa
HEHTPAIBHBIX MOJIAX
35 Pemenue 3agau bubmuoreka [JOK

https://m.edsoo.ru/fa251ffa




PaGora cuiapl Ha MaJloM U Ha

36 §;2;112fxoe R Bubmmorexa HOK
https://m.edsoo.ru/fa251{fa

npeicTaBieHre paboThl CUIIBI.
MonHOCTh CHIIBI
Kunernyeckas SHEprusl.
Teopema 00  u3MEHEHUH bubnuotexa [JOK

37 .
KMHETUYECKON SHEPTUH https://m.edsoo.ru/fa251ffa
MaTepUaIbHOU TOUKH
[ToTenuuanpHbIC u

13 HEMOTeHILINaIbHbIE CUJIBI. bubnmnoreka [HOK
[ToTennmanpHas sHeprus. Bropas https://m.edsoo.ru/fa251ffa
KOCMHUYecKasi CKOPOCTb

39 TpeThsa KOCMUYECKasi CKOPOCTb. bubnmnoreka [HOK
CBs3b https://m.edsoo.ru/fa251ffa
paboThl HEMOTEHIIUATBHBIX CUJTI C
W3MEHEHUEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXPAHEHUS MEXAHUYECKOM
SHEPTUU
VYnpyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE bu6muoreka [JOK

40 .
bepuymnu st nneansHON https://m.edsoo.ru/fa251ffa
KHUJIKOCTH

Al KonTponbHas pabota mo Teme Bu6mnorexa LIOK

"3aKOHBI COXpaHEHUS B MEXAHUKE"

https://m.edsoo.ru/fa251ffa




Passutue mpencraBieHud 0
npupoae TemioTbl. OCHOBHBIE

bubmuoreka [JOK

42 nonoxkeauss MKT. Juddyzus. https://m.edsoo.ru/fa251{fa
BbpoyHOBCKOE 1BUXKEHUE
Crpoenue ra3o00pa3HbIX,
P pv 8 https://m.edsoo.ru/fa251ffa
B3aMMO/ICHCTBHS JaCTHUIL
BEILIECTBA
Macca u pazmepbl MOJIEKYJT
aTOMOB).
44 %((fnrq:zmo BEILIECTBA bubmmorexa [IOK
B ' https://m.edsoo.ru/fa251ffa
[Tocrosannas
ABorazipo
45 TerlLeﬁeiTHy;a' Tennosoe bubnnorexa [JOK
P ’ https://m.edsoo.ru/fa251ffa
[ITxana [enbcus
46 Pemenue 3amau bubmmoreka [IOK
https://m.edsoo.ru/fa251{fa
47 Wneanbhblil Ta3. ['a30Bbie 3aKOHBI bubmmoreka [IOK
https://m.edsoo.ru/fa251{fa
48 EEZE:;HEEJ\/ICHHGH%B& bubnnorexa [JOK
poHa. https://m.edsoo.ru/fa251ffa
Pemenue 3agau
49 AbcomtoTHas TemnepaTypa. 3akoH Bu6nunoreka LIOK
HanproHa https://m.edsoo.ru/fa251ffa
50 H3onporeccel B aeaabHOM rase ¢




IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

I'paduueckoe
51 MpEJICTaBICHUE bu6mmoreka [IOK
M30IPOIIECCOB:  HM30TEpMa, https://m.edsoo.ru/fa251ffa
n30Xxopa, n3obapa
52 OcnoBHoe ypaBauenue MKT bubmmoreka [JOK
https://m.edsoo.ru/fa251{fa
53 Permrenue 3amau bu6mmoreka [IOK
https://m.edsoo.ru/fa251ffa
CBs3b a0CONIOTHOM TeMmepaTypbl
o | o o Bisorera LOK
peit p https://m.edsoo.ru/fa251ffa
MIOCTYATENbHOTO TEIJIOBOIO
JIBMOKCHUSA €€ 4acTUIl
s O06o0Omenne ©  CHUCTEMAaTH3aIMs Bu6morexa LIOK
3Hanuii o Teme "OcrHoBsl MKT" https://m.edsoo.ru/fa251ffa
K 0
; OHTpOIIbHAs padoTa Mo TeMe Butmorexa LOK
36 Octiotl https://m.edsoo.ru/fa251ffa
MKT" ps://m. .
TepmoauHaMuueckas cuctema.
3ananue BHEMHUX yciaoBui qist T
CUCTEeMbI. BHenIHMe U BHYTPCHHHE BuGmorexa LIOK
57 napametpsl. [lapamerpst T/

CHUCTCMBbI KaK CpCAHUC 3HAUYCHUS
BCJIIMYHH, OIIMCBIBAIOIIINUX e€ Ha
MHUKPOCKOIINYECKOM YPOBHC

https://m.edsoo.ru/fa251ffa




Hynesoe Hauano TepMOAMHAMUKH.

bubmuorexa [JOK

58 CamornpousBombHas penakcanus T]]
CHCTEMBI K TEILIOBOMY PABHOBECHIO https://m.edsoo.ru/fa251{fa
Mojenp nieanbHOro ra3a B
59 TEPMOJUHAMUKE. YcnoBus bubanorexa LIOK
NPHMEHUMOCTH 3TOH MOJETH https://m.edsoo.ru/fa251ffa
YpaBHenue Menpaeneena-
. bubnuorexa [JOK
60 Kunaneiipona u BeipaxkeHue 1ist 1
. https://m.edsoo.ru/fa251ffa
BHYTpPEHHEH HEPTHH
Bripaxkenue nist BHyTpeHHEH SHEpruu
ol OJTHOATOMHOTO HJICAIbHOTO Ta3a. Bu6miorexa [JOK
KBazucratuueckue u HecTaTUYECKUE https://m.edsoo.ru/fa251ffa
MIPOLIECCHI
DOnemMeHTapHas paboTa B
62 TepMOJMHAMUKeE. Beruucinenue bu6nmoreka [JOK
paboTsl 1o rpaduKy mnpoiecca Ha pV- https://m.edsoo.ru/fa251ffa
auarpamme
Tennonepenaua kKak crnoco6
63 U3MEHEHHs BHYTpeHHei snepruu TJ] bubmorexa [IOK
CHCTEMBI 0€3 COBEPIIEHUS padOThI https://m.edsoo.ru/fa251ffa
6 KoHBek1usi, TerIonpoBOAHOCTS, Bu6moreka [JOK

U3Iy4YeHue

https://m.edsoo.ru/fa251ffa




KonnuectBo Termnorel. TenmoéMKOCTh
Tena. Y IeIbHas U MOJIsIpHast

bubmuoreka [JOK

65 TETUIOEMKOCTH BEIIECTBA. Y J€JIbHAs https://m.edsoo.ru/fa251ffa
TETJIOTa CTOPAHHsI TOTLTBA

66 Pacuér konuyecTBa TEMIOTHI IPU Bu6mmorexa LIOK
TEIUIONEPEAATC https://m.edsoo.ru/fa251{fa

. [TonsTre 06 annabaTHOM TpoIecce. Bub6mnoreka LIOK
I1epBblii 3aKOH TEPMOJUHAMUKH https://m.edsoo.ru/fa251ffa
KonuyectBo TemnoTs! u paboTa Kak

68 Mepbl U3MEHEHUsI BHYTPEHHEH EH6J'I/I//IOT€I(;21 HOij .
sueprun TJI cHCTeMBI ttps://m.edsoo.ru/fa251ffa
Bropoii 3akOH TEpMOAMHAMUKHU
IOE PaBHOBECHBIX u Butmorexa LIOK

69 HEPABHOBECHBIX 1POLECCOB. https://m.edsoo.ru/fa251ffa
Heo6patumocTs MPUPOIHBIX o ’
MIPOLIECCOB

70 [TpuHIUITBI AEHCTBUS TEMIOBBIX bu6mmoreka [IOK
MaIIT1H. https://m.edsoo.ru/fa251ffa
KT
MakcumansHoe 3HaueHue KI1/1. BuGmiorexa 1IOK

7 Larien https://m.edsoo.ru/fa251ffa
Kapno

72 Pemenue 3agau bubmuorexa [JOK

https://m.edsoo.ru/fa251ffa




DKOJIOTHYECKUE ACIIEKTHI
HCITIOJB30BAaHUA TCIIJIIOBBIX

bubmuorexa [JOK

73 .
nsurareineil. TernoBoe 3arpsi3HEHNE https://m.edsoo.ru/fa251ffa
OKpY>Karollen cpeibl

74 Pemenwue 3amau bubnmoreka [JOK

https://m.edsoo.ru/fa251{fa
O6o0meHne W cUCTeMaTH3AIHs

75 3Hanuii o Teme "TepMoauHaMuKa. Bubmorexa LIOK
TermoBsie MATHHE!" https://m.edsoo.ru/fa251{fa
Kontponbnas paboTa no teme

76 "Te Tl\IZO I/IHaMEKa Tennoseie bubmmorexa LIOK

P H.. . https://m.edsoo.ru/fa251ffa
MAIIHHbI
[TapooOpa3zoBaHue 1 KOHJCHCAIIHSL.

77 Ucnapenue 1 Kunenue. Y aebHas Bubmmotexa [IOK
TeIIoTa apoobpazoBAHUS https://m.edsoo.ru/fa251ffa
HacpliieHHble 1 HEHACHIIIEHHBIE
napbl. KauecTBeHHAas 3aBUCHMOCTh
TJIOTHOCTHU U aBIICHUS

73 HACBILIIEHHOTO Tapa OT bubnmnoreka [JOK
TEMIIEPATypbl, UX HE3aBUCUMOCTb OT https://m.edsoo.ru/fa251{fa
00BbEMa HACKHIIIIEHHOTO Tapa.
3aBUCHMOCTD TEMIIEPATyPhl KUTICHHS
OT JaBJICHUS B KUIKOCTH

- BraxxnocTts Bo3ayxa. AOGCOMIOTHAS U Bubmmoreka LIOK
OTHOCHTEJIbHAA BJIAXKHOCTh https://m.edsoo.ru/fa251ffa

80 Pemenue 3agau bubmuorexa [JOK

https://m.edsoo.ru/fa251ffa




81 Tsépnoe Teno. Kpucramimueckue u bubmumoreka [IOK
https://m.edsoo.ru/fa251{fa
amopdHbIe Tena. AHU30TPOIHS
CBOMCTB KpUCTAJJIOB
o | e e Bi6morsa 10K
A ' https://m.edsoo.ru/fa251ffa
Cybnumarus
Hedpopmaruun  TBEpAOTO  Teja.

23 Pactsokenne u  cokarme. CaBwr. bu6mmoreka [IOK
Mopyns IOwnra. Ilpegen ynpyrux https://m.edsoo.ru/fa251ffa
nedopmarinit
TenmoBoe pacuupeHue

24 KUAKOCTEH U TBEPIABIX TeNl. bubnnorexa [JOK
AHrapMoHU3M TEIUIOBBIX https://m.edsoo.ru/fa251{fa
KoJe0aHui 4acTull BEllecTBa

o [IpeoOpa3oBanue sHEPrUH B Pa3z0BBIX Bubmnoreka LIOK
nepexonax https://m.edsoo.ru/fa251ffa

86 VYpaBHeHHe TEmI0BOro 6anaHca bubnuoreka [IOK

https://m.edsoo.ru/fa251ffa

87 Pemenue 3agau bubmuorexa [JOK

https://m.edsoo.ru/fa251ffa
[ToBepXHOCTHOE HaATSKEHNE.
Kanwmiapneie sBinenus. JlaBienue
. bubnuorexa [JOK
88 10JT HICKPUBJIEHHOM MOBEPXHOCTHIO

KUJIKoCcTH. Popmyna
Jlamnaca

https://m.edsoo.ru/fa251ffa




O6o0meHne W CUCTeMaTH3aIus
3HaHUM 1O Teme "ArperaTrHble

bu6mmoreka [IOK

89
COCTOSIHHMS BEIIECTBA. https://m.edsoo.ru/fa251ffa
®da3oBbIe nIepexoab"
50 | “Arperatmne sooromun netsects buGorera IOK
P " . ' https://m.edsoo.ru/fa251ffa
@da30BbIE IIEPEXOABI
OnexTpu3anus Tea U €€ IposBICHUS.
P PAZIOB. https://m.edsoo.ru/fa251ffa
[TpoBOAHWKY, TUIIEKTPUKH U
MIOJIYTIPOBOTHUKH
DneMeHTapHBIN ANEKTPUIECKUI
9 3aps. bubnunoreka [JOK
3aK0H COXpaHEHUs IIEKTPUIECKOTO https://m.edsoo.ru/fa251ffa
3apsaa
03 B3aumopeicteue 3apsanoB. TodeuHbie Bu6nmorexa [{OK
3apsizbl. 3akoH Kymona https://m.edsoo.ru/fa251ffa
94 Pemenue 3amau bubnuotexa [JOK
https://m.edsoo.ru/fa251{fa
o5 Onextpuueckoe noie. Ero nelictsue Bu6morexa LIOK
Ha 3JICKTPUYCCKUE 3apAIbI https://m.edsoo.ru/fa251ffa
Hanpsk€HHOCTD  DIEKTPUUYECKOTO
IOJIA. 1:[p06HLII7I 3apan. JIuaum Bubnmorexa [IOK
96 HaNpsDKEHHOCTH  DJIEKTPUYECKOTO

I10JI4. O,Z[HOpOIlHOC QJICKTPHUYCCKOC
I10JIC

https://m.edsoo.ru/fa251ffa




HOTGHHI/I&]’IBHOCTB

bu6mmoreka [IOK

97 AJIEKTPOCTATUYECKOTO 1oJIsL. Pa3HoCTh
TOTEHIHATIOB U HATIPSKEHHE https://m.edsoo.ru/fa251ffa
[TorennuansHast SHEprus 3apsiia B
08 3JIEKTPOCTATUYECKOM I10JIE. bubnmoreka [JOK
IToTennuman 3J1eKTpOCTaTUYECKOTO https://m.edsoo.ru/fa251{fa
0TSt
CBsI3b HAPSHKEHHOCTH TIOJISI U
99 Pa3sHOCTH MOTEHIMAIIOB ISt bubinorexa IOK
IEKTPOCTATHYECKOTO TIOJIs] https://m.edsoo.ru/fa251ffa
100 Hpunnun cyneprnosunuu bubnuorexa [IOK
BIICKTPUYCCKUX TOJICH https://m.edsoo.ru/fa251ffa
101 Pemenue 3agau bu6mmoreka [IOK
https://m.edsoo.ru/fa251ffa
02 [lone Toweunoro 3apsima. Ilome Bu6muorexa [JOK
PaBHOMEPHO 3apsKEHHOI cepbl https://m.edsoo.ru/fa251ffa
Y 13 ' P p https://m.edsoo.ru/fa251ffa
3apsHKEHHON
0ECKOHEUHOM! MIOCKOCTH
o4 [TpoBogHMKH B Zl-)_IJ:jIKeTpOCTaTI/I‘-IeCKOM BuGmorexa OK
' https://m.edsoo.ru/fa251ffa
YcnoBue paBHOBECHS 3apsAJI0B
105 JIMDIEKTPUKKH W TONYMPOBOJHUKHA B Bu6morexa LIOK

QJICKTPOCTATUYCCKOM II0JIC

https://m.edsoo.ru/fa251ffa




Konpaencarop. 21eKTpoEMKOCTh

106 KOHJIEHCATOPA. DIEKTPOEMKOCTB bubmuorexa LIOK
II0CKOTO KOHIEHCATOPA https://m.edsoo.ru/fa251ffa

107 [TapannensHoe COCJIMHEHHE bubnmoreka [JOK
KOH/JIEHCAaTOPOB https://m.edsoo.ru/fa251{fa

108 ITocnenoBarenbHOE COETUHEHUE Bubanoreka LIOK
KOHJCHCATOPOB https://m.edsoo.ru/fa251{fa

109 DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa bubnnoreka [JOK
https://m.edsoo.ru/fa251ffa

110 Pemenue 3agau bu6mmoreka [IOK
https://m.edsoo.ru/fa251ffa

- JIBrokeHne 3apsDKEHHOM 4YacTHUIBl B Bu6mmorexa [LIOK
OTHOPOAHOM 3JIEKTPHICCKOM II0JIC https://m.edsoo.ru/fa251{fa

112 Permrenue 3amau bu6mmoreka [IOK
https://m.edsoo.ru/fa251ffa

O06o001menre u cucTeMaTi3anys 3HaAHUI Bubmmoreka LIOK

113

o Teme "DiekTpuueckoe moie"

https://m.edsoo.ru/fa251ffa

114

KonTponbhas pabota no teme
"OnexTpuueckoe noiue"

bu6anoreka LIOK
https://m.edsoo.ru/fa251{fa

115

Cuma Toka. IlOCTOAHHBIA TOK.

YcaoBus CYIICCTBOBAHUSA
IIOCTOSAHHOTI'O QJICKTPUYCCKOTO
TOKa

bubnmorexa LIOK
https://m.edsoo.ru/fa251ffa

116

Ncrounuku Toka. Hanpsxenne nu 3/1C

bu6mmoreka [JOK
https://m.edsoo.ru/fa251ffa




17 3akon OMa Jy1sl ydacTKa Lenu. bubanorexa [JOK
DNEeKTPUYECKOE CONPOTUBIICHUE https://m.edsoo.ru/fa251ffa
118 3aBHUCUMOCTb CONPOTHUBIICHUS bubmuorexa [JOK

OJTHOPOJTHOTO

https://m.edsoo.ru/fa251{fa

IIpOoBOAHHMKa OT €ro JJIWHBI H
Iomanay mornepeyHoro CCUYCHUA

119

VY enpHO€E CONPOTUBIICHUE
BEIIECTBA.
Pemenne 3agau

bubmuoreka [{OK
https://m.edsoo.ru/fa251ffa

[MocnenoBareabHOE, MapaLIeIbHOE,

bubnunoreka LIOK

120 CMCIIAHIOT COCIUHEHHC https://m.edsoo.ru/fa251ffa
MIPOBOTHUKOB
131 | snexspmacosa uoner Mpasana BuGmorera LIOK
p . P https://m.edsoo.ru/fa251ffa
Kupxroga
122 Pemenue 3amau bubnmorexa LIOK
https://m.edsoo.ru/fa251ffa
123 Pabota anekTpuueckoro Toka. 3akoH Bubmorexa [IOK
Jlxoynsa —Jlenna https://m.edsoo.ru/fa251ffa
124 Pemenne 3amau bu6anoreka LIOK
https://m.edsoo.ru/fa251ffa
MotHOCTh ANEKTPUIECKOTO
125 Toka. TemmoBas  MOIIHOCTB, brbmorexa [IOK
BEIIENIEMAs Ha PE3HCTOPE https://m.edsoo.ru/fa251ffa
126 Pemenwe 3anau bubanoreka IJOK

https://m.edsoo.ru/fa251ffa




OJIC v BHyTpEeHHEE COPOTUBIICHUE

but6mmoreka [IOK

127 HNCTOYHHKA TOKa https://m.edsoo.ru/fa251ffa
18 3axkon Oma Jy1s TTOJTHOM Bu6mmorexa LIOK
(3aMKHYTO) 3JIEKTPUICCKOMN LIeTH https://m.edsoo.ru/fa251{fa
129 Pemenue 3agau bubnunoreka LIOK
https://m.edsoo.ru/fa251{fa
130 MoIIHOCTh UCTOYHHKA TOKA bu6nmorexa LIOK
https://m.edsoo.ru/fa251ffa
131 KopoTtkoe 3ambikaHue bubnnorexa [JOK
https://m.edsoo.ru/fa251ffa
132 Konnencarop B 1ienu nocTossHHOTO Bbu6mmoteka [JOK
TOKa https://m.edsoo.ru/fa251{fa
133 Pentenue 3amau bu6nunorexa LIOK
https://m.edsoo.ru/fa251ffa
134 Pemenne 3ama4 1mo Teme bu6anoreka LIOK
"ITocTostHHBII https://m.edsoo.ru/fa251ffa
AIEKTPUYECKUN TOK"
135 Pemenue 3anau no teme "IlocTossHHBIN Bu6nmorexa [{OK
DIIEKTPUYECKUI TOK" https://m.edsoo.ru/fa251ffa
136 Pemenue 3agau no teme "IlocTostHHBIN Bu6mmorexa [{OK
BIICKTPUICCKUI TOK" https://m.edsoo.ru/fa251ffa
O606H1€H"I/Ie u CI/ICTeM\'c:LTI/ISaHI/ISI 3HaHI/H:1 Bu6morexa LIOK
137 1o teMe "l10CTOAHHBINA 2IEKTPUYECKHUN

"

TOK

https://m.edsoo.ru/fa251ffa




KonTponbhas pabota no teme

bu6mmoreka [IOK

138 "[TocTOsTHHBIN 2NIEKTPUUECKUM TOK" https://m.edsoo.ru/fa251ffa
DnexTpuueckas IpoBOAUMOCTh
139 Pa3IMYHBIX BEIIECTB. DJIEKTPUUECKUI bubmmoreka [JOK
TOK B MeTaJljax. https://m.edsoo.ru/fa251{fa
CBepXxIpoBOIUMOCTh
DJIEKTPUYECKUH TOK B pacTBOpax H
140 pacIulaBax  dIIEKTPOJIMTOB.  3aKOHBEI bubnmorexa IOK
Ddapajies JUIs MEKTPOIH3A https://m.edsoo.ru/fa251ffa
141 DnekTpuyeckuil Tok B razax. [lnasma bubnnoreka [JOK
https://m.edsoo.ru/fa251ffa
0 DNEeKTPUUECKUN TOK B BaKyyMe. Bu6muorexa [JOK
BakyymHble mpubopsI https://m.edsoo.ru/fa251ffa
143 DNEeKTPUUIECKHI TOK B bubnuorexa [JOK
MIOJIYTIPOBOTHUKAX https://m.edsoo.ru/fa251ffa
144 [TomynpoBOIHUKOBBIE TPUOOPEI bubnuoreka [IOK
https://m.edsoo.ru/fa251ffa
@uU3NYECKU NPAKTUKYM 110 TEME
"N3mMepeHue cuibl TOKA ¥ HATIPSKEHUSI
B IIETTH TTOCTOSTHHOTO TOKA MPH MTOMOIIN
145 aHAJIOTOBBIX U IU(PPOBBIX bubnnoreka [JOK

M3MEpUTENbHBIX TPUOOPOB" UIN
"3HaKOMCTBO C IU(PPOBOI
naboparopueii o gusuke. [Ipumepsl
u3MepeHus: GU3NIECKUX BETHUUH MPH

https://m.edsoo.ru/fa251{fa

MOMOIIY KOMIIBIOTEPHBIX TATYUKOB"




146

@uU3NYECKU IPAKTUKYM 110 TEME
"M3y4yeHrne HepaBHOMEPHOTO
JBUKEHUS C LETIBIO ONIPEIEIICHUs
MTHOBEHHOU cKopocTh"

bubmuorexa [JOK
https://m.edsoo.ru/fa251ffa

147

DU3NYECKUI TPAKTUKYM I10 TEME
"H3mepenue ycKopeHus mpu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TJIOCKOCTH"
nnu "Uccinenosanue 3aBUCUMOCTH
IyTU OT BPEMEHU MpHU
PaBHOYCKOPEHHOM JIB>KEHHH"

bubmuorexa [JOK
https://m.edsoo.ru/fa251ffa

148

du3nuecKuil MPakKTUKYM 110 TEMe
"H3MepeHune yCKopeHHsi CBOOOIHOTO
najgeHusa" win "M3yuenue ABUKEHUs
Tena, OpOIIEHHOT0 TOPU30HTAIBHO"

bubmuorexa [JOK
https://m.edsoo.ru/fa251ffa

149

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3y4yeHne qBUKEHMS Tea 110
OKPY>KHOCTH C ITIOCTOSIHHOM 110 MOJYJIO
ckopocTbro” nnu "HccnenoBanue
3aBHCUMOCTH NepHoAa o0palieHus
KOHHUYECKOTO0 MasiTHUKA OT €ro
napameTpoB”

bu6nmoreka [JOK
https://m.edsoo.ru/fa251ffa




150

@uU3NYECKU IPAKTUKYM 110 TEME
"M3MmepeHue paBHOCHCTBYIOLICH
CHWJIBI TP ABMXKEHUU OpycKa 1o
HAaKJIOHHOM TUIOCKOCTH'" WK
"I[IpoBepka rurnoTe3sl 0
HE3aBUCHUMOCTH BPEMEHU JBUKEHUS
Opycka 1o HaKJIOHHOM IIOCKOCTH Ha
3a/IaHHOE PAcCTOSIHUE OT €ro Macchl"

bu6mmoreka [IOK
https://m.edsoo.ru/fa251ffa

151

Pu3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CHIIT
YIOPYTrOCTH, BOSHUKAIOIINX B MPY>KUHE
U PE3MHOBOM 00pasIe, OT UX
nepopmarun” win "M3ydenue
JBUKEHUS CUCTEMBI TEJI, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIETKUI
6moK"

bubmuorexa [JOK
https://m.edsoo.ru/fa251ffa

152

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue kodhduimenTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 pHIreHTa
3apucumocTtd Frp(N)" mnu
"HccnenoBanue BUXKEHUS OpycKa 1o
HAKJIOHHOM TIOCKOCTH € TIEPEMEHHBIM
K03 HULIHEHTOM TpeHUs" WIn
"U3yuyeHune NBUKEHUS IPy3a HA BaTy C
TpeHueM"

bu6nmoreka [JOK
https://m.edsoo.ru/fa251ffa




153

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue yciaoBUi paBHOBECHS
TBEPJOTO TENA, UMEIOIIETO OCh
Bpamenus" win "KoncrpyupoBanue
KPOHUITEIHOB U pacy€T CUII
ynpyroctu" uiu "N3ydenue
YCTOMYMBOCTH TBEPJOTO TeEINA,
HMMEIOILETO TUI0IIA/lb ONMOPHI"

bu6mmoreka [IOK
https://m.edsoo.ru/fa251ffa

154

du3nuecKuil MPakTUKYM 110 TeMe
"U3mepeHune umnyibca Tesa no
TOpMO3HOMY IyTH" Unu "M3mepenue
CHJIBI TSITU, CKOPOCTH MOJIENH
AIEKTPOMOOUJISE U MOIIIHOCTH CHJIBI
aru" win "CpaBHEHUE U3MEHEHUSI
HMITyJIbCA TEJIA C UMITYJIbCOM CHJIBI"
niu "MccnenoBanue coxpaHeHUs

bubmuorexa [JOK
https://m.edsoo.ru/fa251ffa

HMITyJIbCa npu yIIpYyrom
B3auMmozeiicteun" wunm "M3mepenue
KMHETUYECKOM HHEprud Teila 1o
TOPMO3HOMY IIyTH"

155

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMHUECKOro
nporecca (peKOMEHA0BaHO
WCIIOTh30BaHNe IU(PPOBOI
naboparopun)" unm "U3ydenue
n30X0pHOro nmpouecca” nin "HM3ydenne
nzobapnoro npouecca" unu "IlpoBepka
yYpaBHEHUs cOCTOSTHUSA"

bu6mmoreka [JOK
https://m.edsoo.ru/fa251ffa




156

@uU3NYECKU IPAKTUKYM 110 TEME
"M3mepenue yaenbHOM TermIoEéMKoCcTH"
unu "HccnenoBanue mpoiecca
OCTBIBaHHMS BellecTBa" WU
"HccienoBanue agnadaTHOro
npouecca" uim "MU3yuenue
B3aUMOCBSI3U YHEPTUU
MEXMOJICKYJISIPHOT'O B3aUMOJICHCTBUS
U TeMIepaTypbl KUIIEHUs KUAKocTen"

bubmuorexa [JOK
https://m.edsoo.ru/fa251{fa

157

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue 3akOHOMEpHOCTEN
UCHIapeHUs KUAKOCTEN" niu
"N3mepeHue yaenbHOMN TEeMI0ThI
raBieHus Japaa" uin "Usyuenue
CBOMCTB HACBIILIEHHBIX ApOB" WU
"U3mepenue abCOTIOTHON BIAKHOCTH
BO3/lyXa M OLIEHKA MacChl IapoB B
nomenieHuun". 3mepenune
Kod(dulreHTa MOBEPXHOCTHOTO
HaTSDKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/fa251ffa

158

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HaGmtoienre mpeBpalieHust SJHEpruu

bu6nmoreka [JOK
https://m.edsoo.ru/fa251ffa




3apsKEHHOT0 KOHJIEHCATOPA B SHEPTHIO
W3JIy4EHHS CBETOMOA" WU
"M3y4yeHue npoTekaHus TOKa B LIETIH,
coJieprKalllel KoHJIeHcaTop' Wi
"Pacnipenenenue pasHOCTH
MTOTEHITMAJIOB (HAMPSDKEHUS) TIPU
MOCJIeI0BATEIHLHOM COETUHEHUN
KOHJIEHCATOPOB"

dusnyeckuit MMPAKTHUKYM I10 TCMC

"HccnenoBanue CMEIIIaHHOT O
COCIMHEHMS pe3uctopos” W

159 "N3mepenue YAEIBHOIO bu6nuoreka [IOK
COINPOTUBIIEHUSI TPOBOJHUKOB" MK https://m.edsoo.ru/fa251ffa
"UccnenoBaHue 3aBUCUMOCTU  CHIIBI
TOKa OT HANpsOKEHUs Ui JIaMIIb
HakajiuBaHus"
Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HaOmronenue anekTpoaunsa” win
"Usmepenue 3apsiia OTHOBAJIECHTHOTO

160 noHa" HIIH "UccnemoBaHue bu6nmoreka [JOK
3aBUCHUMOCTHU COINPOTUBIICHUS https://m.edsoo.ru/fa251ffa
TEPMOPE3UCTOPA OT TEMIIEPATYphl" WIN
"Custue BOJIbTAMIIEPHOU

XapaKTEePUCTUKU auoaa”

161

PesepBHblit  ypok. OO6oOmieHne u
CUCTEeMAaTH3aIMsI 3HAaHUH 110 TeMe
"KunemaTtuka"

bu6mmoreka [JOK
https://m.edsoo.ru/fa251ffa




PesepBHbIii  ypok. OO0oOmeHne u

162 CUCTEeMaTH3alusl 3HaHHUH 110 TeMe bubanorexa LIOK
" umamika" https://m.edsoo.ru/fa251ffa
PesepBubiii  ypok. OO06oOmeHue u
163 cUCTeMaTu3alMsl 3HAaHUM 10 Teme
"Crartuka TBep10ro Tena"
PesepBHbIl  ypok. OO0oOmeHne U
164 cucTeMaTu3alus 3HaHMI 10 Teme bu6miorexa LIOK
"3AKOHBI COXPAHEHHUS B MEXaHuKe" https://m.edsoo.ru/fa251{fa
PesepBubiii  ypok. O000meHue u
165 cUCTeMaTu3alus 3HAaHHM 10 TeMe bubnuorexa [JOK
"OcHOBBI https://m.edsoo.ru/fa251{fa
MOJICKYJIIPHO-KUHETUYECKOU TeopHru"
PezepBubIii ypok. O600IIEHHE U
cucTeMaTu3alus 3HAHUU 1O TeMe bubnuoteka [JOK
166 "
TepmonnHamuka. Temnoseie https://m.edsoo.ru/fa251ffa
MalluHb!"
PesepBHblii  ypok. OO0oOmeHue u
6 CUCTEMAaTH3aIHsI 3HAHHUH 110 TeMe Bu6nnoreka LIOK
7 "ArperaTHbl€ COCTOSIHHSI BELLIECTBA. https://m.edsoo.ru/fa251ffa
da3oBbIe IEPEXOABI"
PesepBHblii  ypok. O0oOmieHue u
168 CUCTEeMAaTH3aIMsI 3HAaHUH 110 TeMe bubanorexa LIOK

"OnexkTpuueckoe nojue"

https://m.edsoo.ru/fa251ffa




PesepBHeIil ypok. O600meHue

169 U cUCTEMaTH3allis 3HAHWUI MO 1 bu6mmoreka [IOK
TeMe "[TocTosTHHBII https://m.edsoo.ru/fa251ffa
AJIEKTPUYECKUM TOK"
PesepBubii  ypok. OO6o0OmeHue u

170 CHCTEMATH3allMs 3HAHUM I10 TeMe 1 bubmuorexa LIOK

"Toku B pa3IMUHbIX cpenax”

https://m.edsoo.ru/fa251ffa

OBIIEE KOJIMYECTBO YACOB I10

T[IPOTPAMME 170 8 16
11 KUIACC
KoanuectBo yacos DJIeKTPOHHBbIE HU(PPOBLIE
No Aara o0pa3oBaTe/bHbIE pecypchl
/ Tema ypoka Konrpoububieg IIpakrnueckue H3YIEH
wn Bcero st
padoThI padoThI
B3auMozeiicTBuE MOCTOSSHHBIX MarHUTOBH]
U TIPOBOJIHUKOB C TOKOM. MarHuTHOE] bubmmorexa OK
1 P ' 1 https://m.edsoo.ru/7f41c97
ToJIe. .
['unore3a Amnepa
Bexkrop MarduTHOH WHOYKLWH. Bu6mmoreka [JOK
2 HpuHImI CynepnosuIii MarHUTHBIX 1 https://m.edsoo.ru/7f41c97
nosnei. JInHUuM MarHUTHOM MHIAYKLIIMU c
MarsuTHO€ 110J1€ IIPOBOJHUKA C TOKOM. bubmuorexa [IOK
3 OneiT Opcrena 1 https://m.edsoo.ru/7f41c97

C




Cuna Amnepa, e€ HallpaBJIeHUE U
MOJTyJIb

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97
c

5 Pemenue 3amau bubnuorexa [{OK
https://m.edsoo.ru/7f41c97
c
[Ipumenenue 3akoHa Ammepa. bubmumoreka [IOK
6 DNEKTPOU3MEPUTEIbHbBIE TPUOOPHI https://m.edsoo.ru/7t41c97
c
(o o e B 10K
7 AYIB. p https://m.edsoo.ru/7f41¢97
YaCTHIIBI B OJJHOPOTHOM MarHUTHOM .
nosne
8 Pemenue 3amau bubnuorexa [JOK
https://m.edsoo.ru/7f41c97
C
9 Pa6ota cunsl Jlopenna bubnuoteka [JOK
https://m.edsoo.ru/7f41c97
C
10 Pemenue 3amau bubmmoteka IIOK
https://m.edsoo.ru/7f41c97
C
MarsuTtHoe 110J1¢ B BEIIIECTBE. bu6nmoreka [JOK
11 MDeppoOMarHeTUKH, napa- u https://m.edsoo.ru/7f41¢97
ITUAMarHe€TUKu C
12 OcHoBHbIE CBOICTBA (heppOMarHeTUKOB. bubnnorexka [JOK

https://m.edsoo.ru/7f41c97
c




[Tpumenenue peppoMarHeTHKOB

C

bubnunoreka LIOK
https://m.edsoo.ru/7f41c97

13 Pentenue 3anau mo teMe "MarautHoe bu6mmoreka [IOK
mone" https://m.edsoo.ru/7f41c97
C
14 Pentenue 3anau mo teme "MarauTtHoe bu6nmorexa [IOK
none" https://m.edsoo.ru/7f41c97
C
SIBneHne ANeKTPOMarHUTHOM bubmmoreka [JOK
15 WUHAYKLHH. https://m.edsoo.ru/7f41c97
IToTok BekTOpa MAarHUTHOM MHIIYKLIUU C
16 O J1C unayKIIIN bubnunoreka LIOK
https://m.edsoo.ru/7f41c97
C
3aK0H JIEKTPOMArHUTHON MHIYKIIHH bubnuoteka [JOK
17 dapaest https://m.edsoo.ru/7f41c97
C
18 Buxpesoe anexkrpuyeckoe nose. Toku bubnnoreka [JOK
dyko https://m.edsoo.ru/7f41c97
C
OJ1C uHAYKINY B ABUKYIIAXCS bubmunoreka IIOK
19 IIPOBOJAHMKAX https://m.edsoo.ru/7f41c97
C
20 Pemenue 3amau bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97
C
21 [TpaBuiio Jlenna bu6muoreka [JOK




https://m.edsoo.ru/7f41c97
c

HNupyktuBHOCTH. Karyiika

bubnunoreka LIOK

22 WHIYKTUBHOCTH B LEIU [TOCTOSIHHOTO https://m.edsoo.ru/7f41c97
TOKa ¢
SBnenue camounaykuuu. DJ1C Bu6muotexa [JOK
23 CaMOUHAYKIUHU https://m.edsoo.ru/7f41c97
c
DHeprus MarHUTHOTO MOJSI KaTYIIKH C Bu6motreka [JOK
24 TOKOM. DJIEKTPOMAarHUTHOE T10JI€ https://m.edsoo.ru/7f41c97
c
25 Pemenue 3amau bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97
c
O06o00mIeHre ¥ cUuCcTeMaTH3alus 3HaHu| bu6mmoreka [IOK
26 1o teMe "DieKTpouHaMuKa” https://m.edsoo.ru/7f41c97
c
KonTponbHas padbora no teme bubmmnoreka HOK
27 "OnekTpoaguHaMuka" https://m.edsoo.ru/7f41c97
c
Konebarenpnas cucrema. CBOOOIHBIC bu6mmoreka [IOK
28 kosneOaHus. 'apmoHnyeckue https://m.edsoo.ru/7f41c97
KoJIe0aHus c
KunemaTnueckoe 1 JMHAMHUUYECKOE bubmuorexa [JOK
29 OIMCAaHUE KOJIEOATENBHBIX ABIKEHUI https://m.edsoo.ru/7f41c97

C




DHepreTuyeckoe omnucaHue. BbviBoJ
JTUHAMHUYCCKOI'O OIInCaHus

bubmuoreka [JOK

30 TapMOHUYECKUX KOJeOaHWH W3 UX https://m.edsoo.ru/7f41c97
OHEPreTHYECKOT0 U KHHEMATHYECKOTO c
OMHCAHUS
31 Ammuutyna u ¢daza xonedanuit Bu6mmoteka [JOK
https://m.edsoo.ru/7f41c97
C
[lepuox m wyacrora KoJeOaHUM.
T
32 https://m.edsoo.ru/7f41c97
masitHuKa. [lepron cBOOOTHBIX .
Kosie0aHuit MPY>KHHHOTO
MasiTHUKA
3aryxaromiue KoueoaHusl. bu6mmoreka [IOK
33 Boinyxxnennsie konebanus. Pesonanc https://m.edsoo.ru/7f41c97
C
34 ABTOKOJIC0AHUS bu6nmoreka [JOK
https://m.edsoo.ru/7f41c97
C
35 Pemenune 3amau bubnmorexa LIOK
https://m.edsoo.ru/7f41c97
C
Ypok-koHpepenmus "MexaHuueckue bubnmnorexa [JOK
36 KOJIEOAHUSI B MY3bIKAJIbHBIX https://m.edsoo.ru/7f41c97
MHCTpyMEHTax" c
O06o01IeHrne U CUCTeMaTH3aIHsI 3HAHUHA bubmuoreka [{OK
37 no TeMe "MexaHnnueckue KoneoaHus" https://m.edsoo.ru/7f41c97

C




DNEKTPOMArHUTHBIE KOJICOAHMSI.

bubmuorexa [JOK

38 KonebarenbHblil KOHTYp https://m.edsoo.ru/7f41c97
C
B 10K
39 YA . AR A P https://m.edsoo.ru/7f41c97
aMILTUTYAO0N CHJIBI TOKa B .
K0J1e0aTeIbHOM KOHTYpe
3aKOH COXpaHEHMsI SHEPTUU B Bbu6moteka [JOK
40 UJ€abHOM KO0JIe0aTeIbHOM KOHTYpe https://m.edsoo.ru/7f41c97
C
3aryxarouue
AJIEKTPOMATrHUTHBIE bubnnorexa [HOK
41 KosieOaHus. BruiHyX1eHHBIC https://m.edsoo.ru/7f41c97
AIIEKTPOMAarHUTHEIE c
KoJIeOaHus
[lepemennsiit Tok. Pe3ucrop u bubnnoreka [JOK
42 KOHJIEHCATOp B LIEMHU IIEPEMEHHOTO https://m.edsoo.ru/7f41c97
TOKa C
Karymka WHIYKTHBHOCTM B  LENH bubnnoreka [JOK
43 MIEPEMEHHOT0 TOKa https://m.edsoo.ru/7f41c97
C
3akoH OMa 7151 JIEKTPUYECKON 1Ienu bubmuoreka [JOK
44 MEPEMEHHOT0 TOKa https://m.edsoo.ru/7f41c97
c
MoIHOCTE IEPEMEHHOTO TOKA. Bu6mmoreka LIOK
45 AMIIUTYHOE ¥ JIeHCTBYIOIIEe https://m.edsoo.ru/7f41c97

3HAYCHHUC CUJIbI TOKA U HAIIPSKCHUA

C




46

Pe3onaHC B 2JIEKTPUYECKON LIETIH

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97
c

47 Pemenue 3amau bubnuorexa [{OK
https://m.edsoo.ru/7f41c97
c
W neanpublid Tpanchopmarop. Bu6moreka [JOK
48 [IpousBoacTBO, mepenaya u https://m.edsoo.ru/7f41c97
noTpebiieHue NMEeKTPUUECKONH IHEPTHH Cc
DKOJIOTUYECKUE PUCKU ITPU
IIPOU3BOJCTBE MIEKTPOIHEPIUH. bubnnorexa [HOK
49 KynbTypa ncnonb3oBanus https://m.edsoo.ru/7f41c97
AJIEKTPO3HEPIUU B NOBCEHEBHOM c
KU3ZHU
50 Pemenue 3amau bubnuorexa [JOK
https://m.edsoo.ru/7f41c97
C
51 Pemenue 3amau bubmmoteka IIOK
https://m.edsoo.ru/7f41c97
C
O0001eHne U cUCcTEMATU3AIMS 3HAHUH bubmmoteka IIOK
52 1o TEME "OneKTpOMarHuTHbIE https://m.edsoo.ru/7f41c97
KoneOaHus" C
MexaHuveckue BOJIHBI. bubmuorexa [JOK
53 XapaKkTepUCTUKU MEXaHUYECKUX BOJIH https://m.edsoo.ru/7f41c97
C
54 CBolicTBa MEXaHUYECKUX BOJTH bubmuoreka [{OK

https://m.edsoo.ru/7f41c97
c




55 3ByK. XapaKTepUCTUKH 3ByKa bubnuorexa [JOK
https://m.edsoo.ru/7t41c97
C
NHudpaszByk u ynprpassyk. [llymoBoe bubmuorexa [IOK
56 3arpsi3HCHUE OKPYKAIOIIEH CpeIbl https://m.edsoo.ru/7t41c97
C
57 Perenue 3agau bu6nmorexa LIOK
https://m.edsoo.ru/7f41c97
C
ONeKTpOMarHuTHbIE BOJIHBL M3iyuenue bubnuoreka [IOK
58 3JICKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/7f41c97
C
OHeprusi 3NeKTPOMArHUTHBIX BOJIH. bubnnoreka [JOK
59 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/7f41c97
C
[Mlkana  AMEKTPOMATHUTHBIX  BOJH. Bu6muorexa [JOK
60 HpI/IMeHCHI/IC SJICKTPOMAarHMTHBIX BOJIH B https://m_edsoo_ru/7f4 1c97
TEXHHUKE U OBITY c
I
61 A ) A 1A https://m.edsoo.ru/7f41¢97
ONEKTpOMarHUTHOE  3arpsi3HEHHE .
OKpYXKaroIlen cpesbl
KonTtponbHas pabora o Teme bubmuorexa [IOK
62 "KonebGanus 1 BOTHBI" https://m.edsoo.ru/7f41c97
C
63 Cser. 3aKoH MPSIMOJIMHEITHOTO Bubmmoreka LIOK

pacinpoCcTpaHCHUA CBCTa

https://m.edsoo.ru/7f41c97




Pemenne 3amau Ha MNPUMCHCHUC 3aKOHaA

bubmuorexa [JOK

64 NPSIMOJIMHEHHOTO pacrpocTpaHeHuUs https://m.edsoo.ru/7f41c97
cBeTa c
Otpaxenue ceta. [lnockoe 3epkaino. bubmmoreka [JOK
65 Cdepuueckoe 3epkano https://m.edsoo.ru/7f41c97
C
[Ipenomiienne cBeta. AOCONIOTHBIA H
OTHOCHUTEIbHBIH MoKazaresib
S — bu6mmoreka [IOK
66 p ’ https://m.edsoo.ru/7t41c97
[TonHOE BHYTpEHHEE OTpaKEHUE. c
[IpenenbHbIi yron noaHoro
BHYTPEHHETO OTPAXKEHUS
Pemenue 3agau Ha npuMeHeHue bubnmnorexa [JOK
67 3aKOHOB OTPAXKEHUS U MPEIOMIICHUS https://m.edsoo.ru/7f41c97
cBeTa .
Xop tydeit B mpusMe. Jlucnepceus bubmmnorexka HOK
68 CBeTa. https://m.edsoo.ru/7f41c97
CrnoxHbIif cocTaB Oenoro cBera. LBet c
JIua3pl. @OKyCHOE pacCTOsHUE U bubnnoreka [JOK
69 ONTHYECKasl CUJja JINH3BI https://m.edsoo.ru/7f41c97
C
[TocTpoenne n300paXkeHUt B TUH3AX U bubnmoreka [JOK
70 WX CHCTeMaX. Y BeJIMUeHUE JTMH3bI https://m.edsoo.ru/7f41c97

C




Pemenue 3an1a4 Ha MOCTPOCHKE Bub6mnoreka LIOK
71 M300PaKCHUI, TOyIaCMBIX C https://m.edsoo.ru/7f41c97
MIOMOIIIBIO JINH3 c
72 I'ma3 kak onruyeckas cucrema bubnmoreka [JOK
https://m.edsoo.ru/7f41c97
C
Pewenne 3a/1a4. IIpenenst bubmuorexa [IOK
73 PUMEHUMOCTH reoOMEeTPUYECKOU https://m.edsoo.ru/7f41c97
OTITUKHU c
74 CKOpoCTh CBETA U METO/IBI €€ bubnuorexa [JOK
U3MEPEHUS https://m.edsoo.ru/7f41c97
c
75 Hucnepcus ceera bubnuorexa [JOK
https://m.edsoo.ru/7f41c97
c
76 Hurepdepennns creta bubnuotexa [JOK
https://m.edsoo.ru/7f41c97
c
KorepenTHble HCTOUHUKH. Y CIOBUSA bubnnoreka [JOK
77 HaOJII0/IEHUS] MAaKCUMYMOB U https://m.edsoo.ru/7f41c97
MUHHMYMOB c
78 Pemenue 3amau bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97
C
79 [Ipumenenue natephepeHIun bubnuorexa [JOK
https://m.edsoo.ru/7f41c97
C
80 Hudpakmaus ceera bubnmuorexa [JOK




https://m.edsoo.ru/7f41c97
c

Hudpakuuonnas pemérka. YclIoBue

bubmuorexa [JOK

81 HaOJIIOJICHUS TJIABHBIX MAaKCUMYMOB https://m.edsoo.ru/7f41c97
c
82 Pemenue 3amau bubnmoreka [JOK
https://m.edsoo.ru/7f41c97
c
83 ITonnepedyHOCTHh CBETOBBIX BOJIH. bubmmoreka [JOK
https://m.edsoo.ru/7f41c97
c
[Tonspu3zanus cBeTa
84 Pemenue 3amau bubnuorexa [JOK
https://m.edsoo.ru/7f41c97
C
85 CBETOBBIC SABJIICHUS B IPUPOIE bubmuoreka [IOK
https://m.edsoo.ru/7f41c97
C
O06o0meHrne U cucTeMaTu3alus 3HaHUH bubmuorexa [JOK
86 no teme "Onrtuka" https://m.edsoo.ru/7f41c97
C
87 KonTpomnpHas paboTa mo Teme bubnmnoreka [JOK

«OnTukay

https://m.edsoo.ru/7f41c97
C




rpaHI/ILIBI HpI/IMeHI/IMOCTI/I
KJIACCUYECKON MEXAHUKU. 3aKOHBI

bubmuorexa [JOK

88 https://m.edsoo.ru/7f41c97
ANEKTPOJMHAMUKHA W NPUHLUI .
OTHOCUTEIILHOCTH
IToctynatel cnennabHON TEOPUU bubnmoreka [JOK
89 OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97
C
[IpocTpaHCTBEHHO-BPEMEHHOU
. s oo BiGorsa 10K
90 P ' https://m.edsoo.ru/7f41¢97
OTHOCUTENIBHOCTh  OJIHOBPEMEHHOCTH. .
3aMmeyieHe BPEMEHH U COKpAIlCHHE
JUTUHBI
DHeprusi U UMITYJIbC PEISITUBUCTCKOM bubnunoreka [JOK
91 YACTULIBI https://m.edsoo.ru/7f41c97
C
CBs13b MaccChl ¢ SHEPTUENU U UMITYIBCOM bubnmnorexa [JOK
92 PENSATUBUCTCKON YaCTULIbI. DHEPTUs https://m.edsoo.ru/7f41c97
MOKOS C
93 PaBHOBECHOE TENIOBOE U3IIyYEHNE bubnmnorexa [JOK
https://m.edsoo.ru/7f41c97
C
94 3akoH cMmenieHus Buna bubmuorexa [JOK
https://m.edsoo.ru/7f41c97
C
95 I'unotesa M. [linanka o kBaHTax. bubmuoreka [{OK
DOTOHBI https://m.edsoo.ru/7f41c97
C
96 DHeprus U UMNyibCc GoToHa bubnmnoreka [JOK




https://m.edsoo.ru/7f41c97
c

®otoadpdexr. Onbitel A. I'. CTonerosa.

bubnunoreka LIOK

97 3akonbl poTtorddekra https://m.edsoo.ru/7f41c97
c
98 VYpaBHeHnue DitHmITeHA IS bubnmoreka [JOK
dororddekra. https://m.edsoo.ru/7f41c97
c
"KpacHas rpanuma" ¢porodddekra
99 Hasnenue cBera. Onwite I1. H. bubnnorexa [{OK
JleGenena https://m.edsoo.ru/7t41c97
c
100 BonHoOBEIE CBOMCTBA YaCTHII bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97
C
Bounsl ne bpoia. /InuHa BoyHbI 1 Bu6nnoreka LIOK
101 Bpoiisst n pasmepsr 0b1acT https://m.edsoo.ru/7f41¢97
JIOKQJIM3AIAH JIBUKYIICHCS YaCTHIIBI c
102 KopnyckynsipHo-BOITHOBOH Ayanu3m bubmmnoreka HOK
https://m.edsoo.ru/7f41c97
c
103 Judpakius >1eKTPOHOB Ha KpHUCTAJIax bubnmnorexa [JOK

https://m.edsoo.ru/7f41c97
C




Crenuduka u3MepeHuii B MUKpOMHUPE. Bu6nnorexa LIOK
104 CooTHOLIEHHS HEONIPEAEIEHHOCTEH https://m.edsoo.ru/7f41¢97
I'eit3enbepra C
105 Pemenue rpadudeckux 3agad bubmmoreka [JOK
https://m.edsoo.ru/7f41c97
C
106 Pemienne pacu€THbIX 33124
KonrponbHas pabora no remam: Bu6muorexa [JOK
107 "Ocnosrl CTO", "KopmyckynsapHo- https://m.edsoo.ru/7f41c97
BOJIHOBOM yanu3m" c
OmnpITBl 1O HMCCIEAOBAHUIO CTPOCHHS bubnnoreka [JOK
108 atoma. [lnanerapnas Mopaenp aroma https://m.edsoo.ru/7f41c97
Pezepdopna C
109 IToctynatel bopa bubnuoreka [IOK
https://m.edsoo.ru/7f41c97
C
Bunet  cnektpoB. Chexktp  ypoBHEH bubnnoreka [JOK
110 SHEpPruM aTomMa BoJ0po/ia https://m.edsoo.ru/7f41c97
C
CnoHTaHHOE U BBIHY)KJIEHHOE bubnuoreka [IOK
111 U3Iy4YECHHUE CBETa https://m.edsoo.ru/7f41c97
C
112 Jlazep bubmuorexa [IOK

https://m.edsoo.ru/7f41c97
C




113

Hyxnonnas monens siapa
I'eitzenbeprallBanenko. 3apsag u
MaccoBOE€ YHCIIO sIIpa.
H3otombl. PammoakTHBHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97
C

114

3aKOH  paJMOaKTUBHOIO  pacnaja.
CBolicTBa MOHU3UPYIOIIETO HU3JIy4YEHUS.
BausiHue panmoakTHBHOCTH Ha JKHUBbIE
OpraHu3MBl.
Jo3nmerpus

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97
C

115

DHeprus CBs3U HYKJIOHOB B SIJIpE.
SAnepusie cuibl. Jledekt Macco spa.
SInepHsle peakuuu. S nepHbie peakTophl.
[IpoGnems! ynpaBisieMoro
TEPMOSIACPHOIO CHHTE3A.
OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS
AJIEPHOMN SHEPTETUKH

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97
c

116

MeToibl perucTpauyu U UCCIIeI0BaHUS
AJIEMEHTAPHBIX YaCTHII.
DyHIaMEHTAIBHBIE B3aUMOJICHCTBU.
baproHbl, ME30HBI U JIENTOHBI.

HpeI[CTaBJ'IeHI/Ie 0 CTaHHapTHOﬁ MOACIIHN.

KBapK—FJ'IIOOHHaSI MOZCIIb aIpOHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97
C

117

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TéMHas MaTtepus U TEMHas
sHeprus. EnuHcTBO pusmueckoi
KapTUHBI MUPA

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97
C




Oranbl pa3BUTHS aCTPOHOMMHU. 3HAUEHUE

bubmuorexa [JOK

118 aCTPOHOMHUHU https://m.edsoo.ru/7f41c97
c
[TpuMeHUMOCTD 3aKOHOB (DPUBHKH IS
00BACHEHHS IPUPOIBI KOCMUYECKUX bubmuorexa TIOK
119 061eKTOB. MeTOIbI ACTPOHOMUYECKHX https://m.edsoo.ru/7f41c97
uccie0BaHmuit c
CoBpEeMEHHBIC ONITHYECKUE TEIECCKOIIBI, Bu6moreka [JOK
120 paJMOTENECKOIBI, BHEATMOC(EpHAst https://m.edsoo.ru/7f41c97
aACTPOHOMHUS c
Bun 3Bé3aH0r0 Heba. Co3Be3aus, sipKue bubnunoreka LIOK
121 3BE3 /1B, INTAHETEI, UX BUAUMOC JIBIKCHIUE https://m.edsoo.ru/7t41c97
c
ConHeuHas cucrema. Comnrre. Bu6muorexa [JOK
122 Connednas  akTMBHOCTB.  McTouHmK https://m.edsoo.ru/7f41c97
sHepruu CoslHLA U 3BE3 ] C
3BE3 I, nx OCHOBHBIE
xa a):(Te WCTUKHU Jwnarpamma bubnuorexa LIOK
123 " paierep . P https://m.edsoo.ru/7f41c97
CHIEKTPAITbHBIH KJ1acc - .
CBETUMOCTB"
124 3Be3/1bI TIIaBHOM MOCIEN0BATEILHOCTH bubnmorexa LIOK

https://m.edsoo.ru/7f41c97
C




BuyTpennee crpoenue 3BE3.
CoBpeMeHHbIE MPECTABICHUS O

bubmuorexa [JOK

125 IIPOMCX0KIEHIN 1 9Bommonry CoJHIA 1 https://m.edsoo.ru/7f41c97
3BE3[. DTanbl )KU3HU 3BE3 c
Mueunsiii [1yte — Hama ["anaktuka. Bu6muoteka [JOK
126 Tunel ranakTuk. YEpHbIE ABIPHI B SApax https://m.edsoo.ru/7f41c97
raJlakTUK c
Bcenennas. Pacmupenune BceneHHoi.
3akon Xabb6ma. Teopus bonbmioro bubmmorexa [OK
127 ' P https://m.edsoo.ru/7f41¢97
B3pbIBA. .
PenukroBoe uznyuyenue
MacmrabHas ctpykTypa Beenennoii. bubnuorexa [IOK
128 MeraranakTuka https://m.edsoo.ru/7f41c97
C
129 Hepeménnsie mpobiaemMbl acTpOHOMUU Bu6motreka [JOK
https://m.edsoo.ru/7f41c97
C
Du3nUeCcKul IPAKTUKYM I10 TEME
"UccneqoBaHue MarHUTHOTO TTOJIST
}"IOCTOSIHHBIX MarHI/ITVOB" W Bu6nnorexa LIOK
130 Hccnenosanne cBoCTB https://m.edsoo.ru/7f41c97

dbeppomarnetukoB" win "HccnenoBanue
JIEMCTBUSI OCTOSTHHOTO MarHuTa Ha
paMKy ¢ TOKOM"

C




131

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3mepenue cuisl AMiepa" win

"N3y4yeHne 3aBUCUMOCTH CHUJIbl AMIiepa

oT cuiibl Toka" unu "OnpeneneHue
MarHUTHON MHIYKIIMU Ha OCHOBE
u3MepeHus cuiibl Amrepa"

bubnunoreka LIOK
https://m.edsoo.ru/7f41c97
C

DuU3nYeCcKui MPAKTUKYM 110 TEME
"UccnenoBaHue ABJICHUA

bu6mmoreka [IOK

d n
132 SJICKTPOMArHUTHOM MHIYKINK ™ M https://m.edsoo.ru/7f41c97
n
OmnpeneneHre UHIYKIIMH BUXPEBOTO c
MarHuTHOTo noss"
Pu3n4ecKuil IPaKTUKYM 110 TEME
"HccieqoBaHKeE SBJICHUS Brbmiorexa [IOK
133 camonmyKin" win "CEopka MOJEH https://m.edsoo.ru/7f41c97
5JIeKTPOMArHUTHOTrO reHeparopa” ©
Pu3nYeCcKuil TPAKTUKYM 110 TEME
"W3MepeHue nepuoaa cBOOOIHbIX brbmiorexa [IOK
134 KOMeGAHMH HUTAHOTO U Py KUHHOTO https://m.edsoo.ru/7f41c97
MasiTHUKOB" ¢
PU3NYECKU MMPAKTUKYM 10 TEME Bu6nmoreka [IOK
135 "[IpeobpasoBaHie SHEPrHH B https://m.edsoo.ru/7f41c97

IPYKMHHOM MasiTHUKE"

C




DuU3nYeCKui MPAKTUKYM 10 TEME
"HccnenoBanue nepeMeHHOIro ToKa
4yepe3 MoCIeI0OBATEIbHO COSTUHEHHBIE

bubmuoreka [JOK

136 KOHJICHCATOP, KATYIIKY U PE3HCTOp" WK https://m.edsoo.ru/7f41c97
"UccnenoBanue pabOThl HCTOYHUKOB C
CBeTa B LIEMH IEPEMEHHOr0 ToKa"
137 Du3NUecKuil IPaKTUKYM I10 TEME bubnmoreka [JOK
https://m.edsoo.ru/7f41c97
C
"N3yueHune napameTpoB 3BYKOBOM
BOJIHBI"
DuU3nyeCcKuil MPAKTUKYM I10 TEME
"M3Mepenne nokazaress npeaoMIeHUs bubnnoreka [JOK
138 crexia" wiu "llonyyenune nzoOpakeHus https://m.edsoo.ru/7f41c97
B CHCTEME U3 TUIOCKOTO 3€pKajia u C
JTUH3BI"
PU3NYECKU MMPAKTUKYM 10 TEME
"UccnenoBanue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHHS OT BelIecTBa (Ha bubmmnorexa IIOK
139 IpUMepe KHUAKAX JIHH3)" 1in https://m.edsoo.ru/7f41c97
"N3mepeHue pOKyCHOTO pacCTOSHUS c
pacceuBaronMXx JuH3"
DuU3NYECKUI IPAKTUKYM T10 TEME Bu6imorexa LIOK
140 "Habmonenune gudpaxiuy, https://m.edsoo.ru/7f41c97

UHTEepEPEHINY U MOIIpU3alU cBeTa"

C




141

Pu3N4eCKu IPAKTUKYM 110 TEME
"OnpeneneHnue UMITYJIbCa U SHEPTUU
PENATUBUCTCKUX YacTUIL (110
doTorpadusM TPEKOB 3apSHKCHHBIX
YaCTHUI[ B MArHUTHOM T110J1€)"

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97
C

DuU3nYeCKui MPAKTUKYM 10 TEME
"U3mepenne noctosinHoM [lnanka Ha

bu6mmoreka [IOK
n
142 OCHOBE HcceioBanus poTodddekra https://m.edsoo.ru/7f41c97
i "HMccnenoBanue 3aBUCUMOCTH CHITBI c
TOKa 4epe3 CBETOUO]I OT HanpsiKeHus"
Ou3nyecKkuil MPakTUKYM IO TEME
"UccnenoBaHye CIEKTPa Pa3pesKeHHOr0 but6mmoreka [IOK
143 ATOMApHOTO BOJIOPO/IA H H3MEPEHHE https://m.edsoo.ru/7t41c97
nocTostHHOM Punbepra” c
Du3nUeCcKul IPAKTUKYM I10 TEME
"HccnenoBanue paanoakTUBHOTO (oHA C Bu6miorexa [JOK
n
144 UCIOJIb30BAHNEM JI03NMETPa ™ NITH https://m.edsoo.ru/7f41c97

"N3y4yeHue morjaomeHus 6eTa-4acTuil
aroMuHNuEM"

C




145

DuU3nYeCKui MPAKTUKYM 10 TEME
"HabGnromeuus 386342010 HeOa
HEBOOPYKEHHBIM TJIa30M C
HCITOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUH JUTSI OTIPEACIICHUS
MOJIOKEHHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro noJiymapus u sipkue 3BE37b1"
win "Habmonenus B reneckon JIyHsl,
IUTAHET, TYMAaHHOCTEH U 3BE3/IHBIX
CKOIUICHHI"

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97
C

146

O00011IeHNEe U CHCTEMATH3aLHMs 3HAHUI.
Ponb gusuku u actpoHOMUU B
3KOHOMHYCCKOM, TEXHOJIOTHISCKOM,
COLIMAJILHOW U ATUYECKOH cepax
JIEITEILHOCTH YeI0BEKa

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97
c

147

0O00011eHNe U cCUCTEMAaTH3aIlNS 3HAHUI.
Ponb u MecTo pu3MKHM M aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97
c

148

0O0001IeHne U cUCTEMAaTH3aIUs 3HAHUI.
Ponb pusnueckoit Teopun B
(GbopMHpOBaHUU MPEACTABIECHUHN O
¢du3nueckoil kapTHHE MUPA, MECTO
¢bu3nUecKoil KapTHHBI MUpa B 00IIEM
psily COBPEMEHHBIX
€CTeCTBEHHOHAYYHBIX MPEeACTaBICHUN O
npupoze

bu6nmoreka [JOK
https://m.edsoo.ru/7f41c97
C




O06001IeHME U cUCTEMATU3ALMS 3HAHUM 110

bubnunorexa LIOK

149 teme "Kunemaruka" https://m.edsoo.ru/7f41c97
C
O00011IeHNEe U cCUCTEMATU3ALMs 3HAHUH 110 but6mmoreka [IOK
150 teme "Kunemaruka" https://m.edsoo.ru/7f41c97
C
O0001IeHrEe U cUCTEMATU3AaLMs 3HAHUH 110 bu6mmoreka [IOK
151 teme "JluHamuka" https://m.edsoo.ru/7f41c97
C
O00011IeHIE U CUCTEMATHU3AMS 3HAHUH 110 bu6nmoreka LIOK
152 teme "Craruka TBepAoro rena' https://m.edsoo.ru/7f41c97
C
O0o001IeHre U CHCTeMAaTH3alus 3HAHUH 110 bubnuorexa [JOK
153 TeMe "3aKOHbI COXpaHEHUsI B MEXaHUKe" https://m.edsoo.ru/7{41c97
C
O06o001IeHre B cucTeMaTH3aIys 3HAHUH 110 Bu6moreka [IOK
154 Teme "OCHOBBI MOJICKYIISPHO- https://m.edsoo.ru/7f41c97
KUHETHYEeCKOUN Teopun" c
OO6oO1menre U cucreMaTu3anys 3HAHUH Bu6moreka [IOK
155 mo Teme "Tepmoymuamuka. Temosrie https:/m.edsoo.ru/7f41c97
MaIIuHbI" c
O06o01enre 1 cucTeMaTu3alys 3HaHUH 110 Bu6moreka [JOK
156 TeMe "ArperaTHble COCTOSIHUS BEIlIECTBA. https://m.edsoo.ru/7f41c97
da30BbIe IEPEXOBI" c
O06o0menre U cuCTeMaTH3alus 3HAHUH 110 but6mmoreka [IOK
157 TeMe "DneKkTpudeckoe nose" https://m.edsoo.ru/7f41c97

C




O06o001IeHre ¥ cUCTEMaTH3alsl 3HaHUH 110 bubnuorexa [{OK
158 Teme "TIoCTOSTHHBIN PJEKTPUISCKUN TOK" https://m.edsoo.ru/7f41c97
c
O00011IeHNEe U cCUCTEMATU3ALMs 3HAHUH 110 bu6mmoreka [IOK
159 teme "Toku B pa3nuyHbIX cpenax” https://m.edsoo.ru/7f41c97
c
O0001IeHrEe U cUCTEMATU3AaLMs 3HAHUH 110 bu6nmorexa [IOK
160 Teme "MarauTHoe mose" https://m.edsoo.ru/7f41c97
c
PesepBubIilt ypok. O60061IcHIE
u CI/II())TeMaTsza ust 3HaHIIl/11171 o bubmmorexa [OK
161 " ! https://m.edsoo.ru/7f41c97
TeMe DneKTpoMarHuTHas .
UHayKOusA"
PesepBubiit  ypok.  O600meHue u Butimoreka [IOK
162 CHCTeMAaTH3alUsl 3HAHUM 110 TeMe https://m.edsoo.ru/7f41c97
"MexaHndeckue KojaeoaHus" c
PesepBHrblit ypok. O0oOmieHMe
u CHIZTeMaTIZ:g ust 3HaHjIlI>'I o bubmmorexa [TOK
163 " 1 https://m.edsoo.ru/7f41c97
TeMe DNeKTpOMarHUTHbHIE .
KojeOanus"
Peseprubiit ypok. O600111eHIE U
CcHCTEMaTH3alKs 3HAHUI 110 TEME Bubmmoreka [IOK
164 "MeXaHHIECKHE 1 HIeKTPOMATHHTHBIE https://m.edsoo.ru/7f41c97
BOJIHBI" c
PesepBublit ypok. O60011eHMEe 1 bubnnorexka [JOK
165 cHUCTEeMaTH3aIus 3HAaHUH 110 TeMe https://m.edsoo.ru/7f41c97

"Onruka"

C




PesepBHbIil ypok. O0001ICHNE 1
CUCTEeMAaTH3aIMsI 3HAHWH 110 TeMe

1
66 "OCHOBEI

CTO"

bubnunorexa LIOK
https://m.edsoo.ru/7f41c97
c

167 " .
KopmyckynspHo-BOIHOBOM

nyanu3m"

PeszepBublit  ypok. OO6oOmmeHHEe u
cucreMatTu3sanus 3HAaHUH II0 TEME

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97
c

168 cucTeMarus3anus 3HaHW 10
"®dusuka aroma"

PesepBHbIii  ypok.  O6o6mieHue
TEME

n

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97
c

CUCTeMaTU3alus 3HaHUW 10
"®duzuka aTOMHOT'O sapa
3JIEMEHTapHbIX yacTull"

169

PesepBubiii  ypok.  O0o00mieHne
TEME

n

u

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97
c

170 PezepsHblil ypok. O6001eHue 1

CHCTEMaTH3aIHs 3HAaHUH 110 TeMe
"JneMeHTh! acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

. ®dwuszuka, 11 xmacc/ KaceksroB B.A., OOmecTtBo ¢ OrpaHUYeHHOU
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe obiiectBo «M3aaTenbcTBo

«HpOCBCHICHI/Ie»

. ®dusmuka, 10 kmacc/ KacbsnoB B.A., OOmiecTtBo ¢ orpaHnyeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe odmiecTBo «M3aaTenbcTBO

«HpOCBGIHeHI/IC»

METO/IUYECKHUE MATEPHUAJIBI JIJIS1I YUYUTEJIS
®uzuka. YriayOneHHbld ypoBeHb. 10—I11 kmaccel : pabouas mporpamma K

muaun YMK B. A. KacesiHoBa: yueOHO-MeTomnueckoe nocodue / B. A.
Kacesanos, U. I'. BnacoBa. —M. : JIpoda

2 ®uzuka. 10 k1. YrnyOneHnsli ypoBeHb : yueOHuk / B.A. KacbsHOB. — 5-
e u3l., crepeotun. — M. : [Ipoda
3 ®dusuka. 11 k1. YroyOneHnsiit ypoBens : yueOHuk / B.A. KacbsHoB. — 5-

e u3f., crepeoturn. — M. :Jlpoda

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1 http://nsportal.ru - counanpHas cetb pabOTHHUKOB 00pa30BaHUS.



2 http://markx.narod.ru/pic/ - ¢u3uka B 1IKoiIeE.

3 http://festival.1september.ru/articles/ - decTuBamb MEIATOTHYECKUX HICH
«OTKPBITBIA YPOK».

4 http://www fizika.ru/ - caift 1y yunreneit GU3NKU U UX YICHUKOB.
5 http://www.physics.ru/ - MaTepuaibl 1o GU3HUKE.
6 www . ege .edu.ru - unpopmanmonusiii moprain EI'D.

7 http :// school - collection . edu . ru / - enunas komiexuust [{OPoB
8 http://bvbinfo.ru/auth



