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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3WKe Ha YPOBHE CpeaHEro o0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJIOKCHHWM W TPEOOBaHWI K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON MporpaMmsl, fipeacTaBieHHbIx B PI'OC COO, a Takxe
c yu€toMm (enepanbHONM pabodeil mporpamMMmbl BocnuTaHus u  Konneniuu
npenoaaBaHus yueoHoro npeamera «Pusuka» B 00pa3oBaTeNbHBIX OPraHU3aALUAX
Poccuiickoit @enepanuu, peaau3yolux OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBI.

[TporpamMma o ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COICPKAHKE,
yCTaHABJIMBAET PEKOMEHYEMYIO MOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/IesiOB
y4eOHOTo mpeaMera ¢ y4€TOM MEXNPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKK y4eOHOro mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOy4arouuxcs.
[IporpamMma 1o ¢u3uke AaéT TMpeAcTaBICHHE O LEsIX, COAEpKaHWH, OOIIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEJICTBAMHU
yueOHoro npeameta « Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

N3yuenue kypca (u3ukd yriayOJaEHHOTO YPOBHS IO3BOJISIET PEaM30BaTh
3aa4i MPO(PECCHOHANBHON OPUEHTAINH, HAMPABICHO HA CO3JaHHE YCIOBHM IS
MIPOSIBJICHHSI CBOWX HMHTEIICKTYaIbHBIX M TBOPYECKHX CIMOCOOHOCTEH KayKIbIM
OoOy4Jaronmmcsi, KOTOpbIE HEOOXOAUMBI I MPOJODKEHHsS O00pa3oBaHHs B
opraHu3anusx NnpodecCuOHATLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATBLHOCTSIM.

B nporpamme o pusmke onpenensiroTes MiIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (U3MKM Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs: JUYHOCTHEIE,
MeTarnpeJMeTHbIe, NpeaMeTHble (Ha  yrayonénHom  ypoBHe). Hayuno-
METO/IOJIOTUYECKON OCHOBOM JJisi pa3padOTKu TpeOOBaHUM K JHUYHOCTHBIM,
METaNpeMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOyYaroIuXCs, OCBOUBIIHX
nporpamMmmy 1o Qpu3nke Ha YpOBHE CpeaHEro o01iero oopa3zoBaHus Ha yri1yOJa€HHOM
YPOBHE, SIBJIIETCS] CHCTEMHO-JEATEIbHOCTHBIN TTOIXOI.

[Iporpamma no gu3rke BKIIOYALT:

TJIAaHUPYEMBIE Pe3yJIbTaThl OCBOCHHS Kypca (GU3UKHU Ha YIITyOJIEHHOM YPOBHE,
B TOM YHCIIEe TIPEIMETHBIE PE3YyIbTATHI IO TOJaM O00yUYECHHS;

cojJiepKaHue yueOHoro npeaMera « Du3ukay Mo rojgaM 00ydeHusl.

[Iporpamma 1o (Qu3MKe HMEET NPUMEPHBIN XapakTep U MOXKET OBITh
WCITIOJIb30BaHA YUYUTEISIMU (DU3UKHU TSI COCTABIIEHUS CBOMX pabOYUX MPOTPaAMM.

[Iporpamma mo ¢u3HMKe HE CKOBBIBACT TBOPUYECKYIO HHHUIIMATHBY YUHUTEIIEH H
MPEIOCTAaBIICT BO3MOXKHOCTH IS peajH3allid  Pa3IUYHbIX METOJUYECKHUX
MOJIXOJJOB K TpEnoAaBaHuio0 (U3UKH HAa YriayONEHHOM ypOBHE TPHU YCIOBUU
coXpaHeHUs 00s3aTEIHLHOM YaCTH COJIEP KaHUs Kypca.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BBICTyIas B
KayecTBe y4eOHOTO MpeaAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHUM 00 okpyskaromniem mupe. IkoabHBIN Kypc PU3NKN — cUCTeMOOOpa3yomui
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IMPOIECCOB U SIBJICHWH, H3y4aeMbIX XUMHUEH, OHOJIOTHEH,
dbusmgeckoir reorpadueir u acTpoHoMmen. Mcmonap3oBaHME W AKTUBHOE
npUMEHEeHHE (U3NYECKUX 3HAHWNA OMPEAeNUIIO XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHH B chepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCa,
MOJIYYeHHUs] HOBBIX MaTe€pUaloOB C 3aJaHHBIMU CBoMcTBaMu. M3yueHue Qu3uku
BHOCHT OCHOBHOMW BKJIaJl B (JOPMUPOBAHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa
oOyuaroierocsi, B popMupoBaHre yMEHHI MPUMEHITh HAyYHbIM METOJ MO3HAHHUS
IIPU BBIMOJHEHUU UM YUYE€OHBIX UCCIET0BAHMM.

B ocHOBY kypca (pu3nku Ha ypoBHE cpeiHEro oOUiero o0pa3oBaHus MMOJI0XKEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 OCTPOCHHUS.

Hoea uyenocmnocmu. B COOTBETCTBHH C HEW KypC SBISIETCS JIOTMYECKHU
3aBEpIIEHHBIM, OH COJECPKUT MaTepual U3 BCEX Pa3fesioB (PM3UKH, BKIIOYACT KaK
BOIPOCHI KJITACCUYECKOM, TaK M1 COBPEMEHHON (DU3UKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HeW MaTepual Kypca (HU3UKA
oObeaMHEH BOKPYr (Qu3nueckux Teopud. Bemgymmum B Kypce sBIsSeTCs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEILIECTBE U
noJie.

Hoea cymanumapusayuu. EE peann3anys NPEaNosaracT HCIOJIb30BAHKE
T'YMAaHUTAPHOTO TOTEHIHAla (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
(bU3HUKHU C pa3BUTUEM OOLIECTBA, a TAK)XKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMHU
Y HKOJIOTMYECKUMU MTPOOIeMaMHu.

Hoea npuknaonon nanpasnennocmu. Kypc usnku yriry0iaEHHOTO ypOBHS
IIPEAIOaraeT 3HaKOMCTBO € IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTUYECKUX
INPWIOKEHUN W3YYEHHBIX TEOpUM M 3aKOHOB. IIpum »TOM paccMarpuBaroTCs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIC TEXHUYECKHUE YCTPOMCTBA, WU
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanusyercs IMOCPEACTBOM BBEICHHUS JIJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX 53KOJOTHYECKHMM Mpo0iieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM pallMOHATIBHOTO NPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€30M1acCHOCTH.

OcBoeHME cojiepKaHus MTPOTPaMMbI TTO PU3HKE JOJKHO OBITH MMOCTPOCHO Ha
IPUHLIAIIAX CUCTEMHO-/IEATEIbHOCTHOrO noaxonaa. g pusuku peanuzanus 3THUX
IPUHLIAIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITENILHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JieHcTBYyIoIero ¢akropa ydeOHoro mpoiecca. s yrimyOGiaEHHOro
YPOBHS — 3TO CHCTEMa CaMOCTOSITENBHOTO YYEHMYECKOTO JSKCIEPUMEHTA,
BKJIIOYAIOIIETO (PPOHTAIbHBIE YYEHUYECKHE OMBITHI MPU M3YYEHUH HOBOTO
MaTtepuaa, JabopaTopHble paboThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



JIBa crioco0a peanusaiuu Gu3nuecKkoro npakTukyma. B nmepBom ciydae npakTUKyM
npoBoauTcss b0 B koHIe 10 m 11 kimaccoB, aubO MOCE MEPBOTO M BTOPOTO
MOJIyTOJIUN B Ka)XIOM M3 3TUX KjaccoB. BTopoil cocod — 310 uHTerpanus padbor
MpPaKTUKyMa B CUCTEMY JIAOOPATOPHBIX pabOT, KOTOPHIE MPOBOJSATCS B MpoOIECcce
u3ydeHus: pazzmena (temsl). [Ipu sTomM moj paboTamMm TPaKTUKyMa MOHHUMAETCS
CaMOCTOATENILHOE HCCIEAOBaHUE, KOTOpPOE MPOBOAUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BHIa O€3 MOIIaroBOi HHCTPYKIIMH.

B mporpamme mo ¢usmke cucTeMa YYEHHUYECKOTO DKCIIEPUMEHTa,
7a00paTOpHBIX pabOT M MPaKTUKyMa NpPENCTaBlieHAa €IWHBIM TepedHeM. Brioop
TEMAaTUKU IS 3TUX BUJOB YUYEHUUECKUX MPAKTHUECKUX Pa0dOT OCYILECTBIISETCS
YYaCTHHKaMHU 00pa30BaTEIBHOTO MPOIlecca UCXO/I U3 OCOOCHHOCTEN MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi kabuHeta Qusuku. [Ipum sTomM obecneunBaeTCs
OBJIAJICHNE OOYYaAIOMMUMHCS YMEHHSIMHU TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPCHUSI, UCCIACAOBAHUS 3aBHUCHUMOCTEH (PU3NYECKUX BEIUYMH U TTOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yIENsIeTCs PEIICHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Ipu >TOM 17151 pacUETHBIX 337124 TPUOPUTETOM SIBJISIOTCA 3a7]a4M C SIBHO 33JIaHHOMN
U HESIBHO 33J]JaHHOM (PU3MYECKON MOJIEINbIO, TTO3BOJISIIOLINE MPUMEHSATh U3YUEHHbIE
3aKOHBI M 3aKOHOMEPHOCTU KakK W3 OJIHOIO pasjielia Kypca, TaKk U HHTErpupys
MIpUMEHEHUE 3HAaHUW U3 Pa3HbIX pa3/esoB. st kKaueCTBEHHBIX 3a71a4 PUOPUTETOM
SBJIAIOTCSL 3aJlaHus Ha OOBSCHEHUE/TIPEJCKAa3aHUuEe TMPOTEKAHUS (PU3NUYECKHUX
SBJICHUM U TPOIIECCOB B OKpY’Karollel >KU3HU, TpeOyrolue BbiOopa GhuU3ndecKon
MOJIEJH I CUTYallMK MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ TpedoBanusmu @PI'OC COO k maTepruanbHO-TEXHUYECKOMY
oOecrieyeHunto yueOHoro nporecca Kype pusuku yriiy0iaEHHOro YpoBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUS JOJIKEH H3ydaThbCid B YCIOBHUSAX MPEAMETHOTO
kabuHeta. B kaOunHere (U3MKM AOKHO OBITH HEOOXOAMMOE J1abOpaTOPHOE
0o0opy1oBaHUE JJIsl BBITIOJIHEHUS YKA3aHHBIX B TPOrpaMMe Mo (PU3NKE YUSHUUECKUX
OTIBITOB, TAOOPATOPHBIX PAOOT U padOT MPAKTUKYMa, a TAKKe JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JlemoHCTpanimonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET IOCTAHOBKY
MEPEUYUCIICHHbIX B TMporpamMme 1o (U3MKE KIIOYEBBIX JIEMOHCTpALMN st
UCCIICIOBAHUSI  M3Y4Ya€MbIX  SIBJIEHUW W  MPOLECCOB, HSMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHECHHM.

JlaGopatopHoe 00OpyIOBaHHE [JIi YYEHHYECKUX NPAKTUUECKUX padoT
dbopmupyeTcss B BHJIE TEMAaTHUYECKUX KOMIUJIEKTOB M OOECIIEYMBAETCS B pacyere
OJIHOTO KOMIUJIEKTa Ha JABYyX oOydarommuxcs. TeMaTuuyeckue KOMIUICKTHI
7a00paTOpHOTO OOOPYJIOBAHMS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM



WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPHUH.

OCHOBHBIMHU HEJIIMHU U3y4eHUs] PU3UKHU B 001IeEM 00pa30BaHUU SBJISFOTCS:

dbopMHEpOBaHWEe WHTEpPECa H CTPEMJICHUS OOYYArOIIMXCS K HAYYHOMY
W3YUYCHHUIO TIPUPOJBI, PA3BUTUE WX HMHTEIUIEKTyalbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJIe MO3HAHUS U (OPMUPOBAHUE
HCCIIEIOBATEIHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHEpOBaHUE HAYYHOTO MHPOBO33PEHUS KaK pe3ybTaTa W3yYEHHUsS OCHOB
CTPOCHUS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (PU3HKH;

dbopMHpoBaHE YMEHUM OOBSCHATD SIBJICHUS C UCIOJIB30BAHUEM (DU3UUYECKUX
3HaHUHN ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHpOBaHUE TIPEACTABICHUA O pONMM (PU3WKU 171 Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BuUTHE peICTaBICHUN 0 BO3MOXHBIX chepax Oymyiein
npoecCHOHANBHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TOJArOTOBKA K
JanbHeeMy 00y4eHUI0 B 5TOM HalpaBJICHUH.

JlocTuxeHre dTUX leleld 00ecreuynBaeTCsl pelieHueM CIIeIyIoMUX 3a7a4d B
IpoIiecce u3yueHus Kypca (U3uKU Ha YPOBHE CPETHETO OOIIEro 00pa3oBaHUsI:

NpUOOpPETEeHNE CUCTEMBI 3HAHUN 00 00IUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpHUsAX,  BKJIIOYAs  MEXaHUKY,  MOJIEKYJSIpHYIO  (PU3HKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U SJIEMEHTHI aCTPpO(DU3UKHU;

dbopMupOoBaHUE YMEHUU TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 OOBICHEHUS
bU3MYeCKuX SIBJICHUN B TPUPOJE W JUISI TPUHITHS TPAKTUYCCKUX DPEIICHUNA B
MOBCEIHEBHOM )KU3HU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHBIX 33]1a4 C SBHO 33JJaHHON (hHU3UYECKOM
MOJIE/IBIO, 3aJlad, TOJAPa3yMEBAIOIIUX CAMOCTOSITEIBHOE CO3/MaHue (U3UYECKON
MOJIEIN, aJE€KBAaTHOM YCJIOBUSAM 3aJlayd, B TOM YHUCJE 3aJa4 HWHXKEHEPHOTO
XapaKkTepa;

NOHUMaHuEe (U3MUYECKMX OCHOB M TPHUHIIUAIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELY;

OBJIaJICHUE METOJIaMH CaMOCTOSTEIIBHOTO IIJIAHUPOBAHUS W TMPOBEACHUS
bU3MYeCKNX HKCIEPUMEHTOB, aHaJIM3a M HUHTEpHperanuu UHpopmalmuy,
ONpeIeNICHNs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTATa;

CO3/IaHUE YCJIOBHUM I PAa3BUTUA YMEHUU IPOCKTHO-HCCIENO0BATEIBCKOM,
TBOPYECKOM JIESATEIILHOCTH;

pa3BUTHE UHTEpeca K chepaM mpodhecCUOHATIBLHON e TEILHOCTH, CBA3aHHOMN
¢ (PUBHKOM.



B cootBerctBun ¢ TpedboBanusmMu DPI'OC COO yrinyOn€HHBIH YpPOBEHb
u3ydeHus: yueOHoro nmnpeamera «®Pusnka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3zoBaHus BbIOMpaeTCss OOYyYarOUMMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI MO CIIEHUATBHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOnEHHBIN ypoBEHb) Ha YPOBHE CPETHETO OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gyacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMmme mo (¢U3MKE MepeueHb JabopaTOpHBIX U
IPAKTHUECKUX pabOT SBIAETCA PEKOMEHIOBAHHBIM, YYWUTEIb JelIaeT BBIOOP
pOBENECHUsT J1a0OpATOPHBIX PAbOT M OMBITOB C YYETOM HWHIWMBUYATbHBIX
0COOEHHOCTEH 00YyUaroIIUXCSl.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO O3HAHUS PUPOBI.

dusuka — ¢pyHIaMeHTalbHasg Hayka o pupoje. Hayunsiii MeTo1 Mo3HAHUS U
METO/Ibl UCCIIEI0BaHNS (PU3NYECKUX SIBJICHUM.

OKCIIepUMEHT W TEeOpHsl B Tpolecce Mo3HaHus npupoisl. Habmropgenue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl m3Mepenusi (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U IU(POBBIC
U3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[TorpemHocT  M3MepeHUd  (U3MYECKUX  BEIWYMH  (a0coNroTHasT W
OTHOCHUTEJIbHAS).

MonenupoBanue (pU3NUYECKUX SBJICHUM M MPOLECCOB (MaTepHalibHasl TOYKa,
a0COJIIOTHO TBEPIOE TEIO0, UACATbHAS KUAKOCTD, UI€AIbHBIN a3, TOYSUHbIHN 3aps).
['unore3a. PU3NYECKHM 3aKOH, TPAHULIBI €r0 IPUMEHUMOCTH. PU3NUECKast TEOPU.

Ponbe u Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAYYHOW KapTHUHBI
MHpA, B IPAKTUYECKOW IEATEIIBHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomuol, nPAKMUKYM.

W3mepenne cuiibl TOKA U HAPSHKEHUA B LIEH TOCTOSTHHOT'O TOKA IMPY IOMOIIIH
aHAJIOTOBBIX M LU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB.

3HaKOMCTBO C LH(poBoM naboparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(¢u3NYECKUX BETMYHH MIPHU MOMOILM KOMIIBIOTEPHBIX JaTUUKOB.

Pa3pen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmkeHHe. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHHS.
Cucrema otTcuéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHHUKHU.

Paguyc-BekTop MarepuasbHOW TOYKH, €r0 NPOEKIUM Ha OCHU CHUCTEMBI
KoopauHar. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeIHsIsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTE€pUAJIbHONW TOYKH, MX IMPOEKIHA HAa OCH CHUCTEMBI KOOpPIHHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBMKEHUE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MATEPUATILHON TOUYKU OT BPEMEHU U UX
rpauKu.

CBobOogHOE MajeHue. YCKOpEeHHEe CBOOOIHOTO mMajcHus. J[BrbKeHHe Tena,
OpOILIEHHOTO0 TOJ YIJIOM K TOPHU30HTY. 3aBHCHUMOCTb KOOPIMHAT, CKOPOCTU H
YCKOPEHHSI MaTEpUAIbHON TOYKH OT BPEMEHU U UX FPAPUKH.



KpuBonnHeitHoe  nBWKEHWE. J[BUKEHHME  MaTepuasbHOW TOYKM IO
OKPYXXKHOCTH. YTJIOBasi M JUHEHHas ckopocTh. [lepmon m vactora oOparieHus.
[{enTpocTpeMuTeabHOE (HOPMAIbHOE), KacaTelbHOE (TAaHT€HIIMAIBLHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIbHON TOUKHU.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHL: CHUIAOMETD,
JBH>)KCHUE CHAPSAJIOB, LIEMTHBIE, IIIECTEPEHYATHIE U PEMEHHBIE MIEPEIAUN, CKOPOCTHBIE
JTUDTHL.

Jlemoncmpayuu.

Mopenb cucTeMbl OTCYETA, WILTIOCTPAUUsl KMHEMATHYECKUX XapaKTEPUCTHK
JIBHDKCHUSL.

Crioco0bl uccne0BaHusl IBUKEHUI.

MtrocTpanyst NpeaenbHOoro nepexoia i N3MEpEHHE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHre TBMKEHUH C UCTIOIH30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXE U B pa3pe:KEHHOM IPOCTPAHCTBE.

HabOmronenue nBwxeHUs Tena, OpPOIIEHHOTO IOJ YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue yrioBOM CKOPOCTH B PEIYKTOPE.

CpaBHeHUE ITyTEN, TPACKTOPUH, CKOPOCTEN IBUKEHUS OJHOTO U TOTO K€ TEJa
B Pa3HBIX CHCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

N3yueHne HepaBHOMEPHOTO JIBHXKEHHSI C IIEJIbIO OIpPEAEIICHUsS] MTHOBEHHOM
CKOPOCTH.

N3mepeHne yCKOpeHHs MpHU MPSIMOIMHEHHOM PaBHOYCKOPEHHOM JIBH>KEHHUH
10 HAKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IIYTH OT BPEMEHM IIPU PaBHOYCKOPEHHOM
JIBHOKCHUU.

WU3mepenne  ycKOpeHUss ~ CBOOOJHOrO  majeHus  (PEKOMEHJIOBaHO
WCIIOJIb30BaHNe U(PPOBOIM 1Ta00PATOPHH).

N3yuenue nBuxkeHus Teia, OpoieHHOro Topu3oHTanbHO. [IpoBepka runoress
O MNpAMOM MPONOPUUMOHAIBHONW 3aBUCUMOCTH MEXAY [aJbHOCTBIO IOJNETA H
HA4YaJIbHOM CKOPOCTBIO TEJIA.

W3yueHue NBHKEHUSA Tella MO OKPYXHOCTH C MOCTOSHHOW IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH MEpHo/ia OOpallleHUus] KOHUYECKOrO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



ITepsbiii 3akoH HeroToHa. HMHepumanbHbie cucTembl oTcuéta. [IpuHiumn
oTHOocuTenbHOCTH ['anmuies. HemHeprmanbHbie cUCTeMbl OTcuéTa (OmpeseseHue,
TIPUMEPHI).

Macca tena. Cuna. [IpuHUIun cyneprno3uiuy CuJl.

Bropoi 3akoH HproToHa 1151 MaTepruaibHOM TOYKH.

Tpernii 3ak0oH Hbpr0TOHA U151 MaTepUabHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIEHTHOCTh T'PABUTAMOHHON H
WHEPTHON MAaCCBI.

Cuia Ts1KecTd. 3aBUCUMOCTh YCKOPEHUS CBOOOIHOTO TMa/IEHUSI OT BBICOTHI HA/Jl
MOBEPXHOCTHIO MIAHETHI U OT reorpaduueckoi mupoThl. J|BUkeHre HEOECHBIX Tell
U UX cnyTHUKOB. 3akoHbl Kemnnepa. [lepBas kocmuyeckasi CKOpPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Tenma, aBmXKylierocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIbXKEHUS U CUJIa TPCHUS OKOS.
Koaddumment tpenus. Cuiia ConpoTUBICHUS MPU ABMKEHUH Tea B )KUIKOCTH WUIIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIILHOTO IBUKEHUS.

Hasnenune. ['mapocratnueckoe napienue. Cuna Apxumena.

TexHHYeCKre YCTPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHl: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpauuu.

HabGnronenue nBUKEHUS Tell B MHEPIUATBHBIX U HEMHEPIMAIBHBIX CUCTEMAX
OTCYETA.

[IpyHIMT OTHOCHUTEIBHOCTH.

Kauenne nAByx UWIMHAPOB WM IIAPOB PAa3HOM MacChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMATIBHOW CUCTEMBI OTCUETA.

CpaBHEeHUE PaBHOAECHCTBYIOLIEH TPUIIOKEHHBIX K TE€TY CHII C TPOU3BEACHUEM
MAacCChI Te€Jla Ha €r0 YCKOPEHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO CcHJI, BOBHUKAIOIIKX B PE3YIbTATE B3aUMOJICUCTBUS TEI.

N3mepenne Mmacc no B3auMOJCUCTBUIO.

HesecomocTs.

Bec tena npu yckopeHHOM NTOABEME U TAJCHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

W3mepenne paBHOJEHCTBYIOMIEH CHJI TIPHU JIBIDKCHHH OpyCKa M0 HAKJIOHHOM
TJIOCKOCTH.

[IpoBepka ruMOTE3bl O HE3aBUCUMOCTH BpPEMEHHU JBIKEHHS Opycka Mo
HAKJIOHHOM IIOCKOCTH Ha 33JJaHHOE PACCTOSHUE OT €r0 MacCHhI.



VccnenoBanre 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B IPYKHHE U
PE3UHOBOM 00pasiie, OT UX AchOopMaIiH.

V3yuyeHne IBHYKCHHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IICPEKUHYTOH uepe3
JIETKUI OJIOK.

N3mepenne koddduimenta TpeHHUs MO BEIUYHHE YIIIOBOTO Kod(hdummeHTa
3aBucuMocT Fop(N).

HccnenoBanue nBHKeHHUs] OpycKa MO HAKIOHHOM IUIOCKOCTH € TIEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3ydenue nBUAKEHUS TPy3a HA Bay C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpHoe Teno. llocTymarenbHOoe M BpallaTeNbHOE IBUKEHHE
TBEpAOro Teiaa. MOMEHT CHUJIbl OTHOCUTEIBHO OCHM BpamieHus. [lnedo cuibl.
Croxenune CHil, IPUIOKEHHBIX K TBEpAOMY Teny. LlenTp TspkecTu Tena.

YcnoBust paBHOBECHS TBEPIOTO TENA.

YcroitunBoe, HeyCTOWYMBOE, O€3pa3IMIHOE PAaBHOBECHE.

TexHuyeckne yCTpOWCTBA W TEXHOJOTUYECKUE TMPOLECCH: KPOHILUTEWH,
CTPOUTEIIbHBIN KpPaH, pelIETYaThle KOHCTPYKIIUH.

Jemoncmpayuu.

VY ciioBusi paBHOBECHSL.

Bunpsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

HUccnepoBanne yciaoBHI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpalICHUS.

KoHcTpynpoBaHHe KPOHIITEWHOB U PACYET CHII YIIPYTOCTH.

N3yyeHue yCcTOHYMBOCTH TBEPIOTO TENIA, UMEIOILETO IUIOIIAb OIIOPHI.

Tema 4. 3akonvl cOXpaneHusn 6 MexaHukxe.

NmMmynibe MaTepuaibHOM TOUKH, CUCTEMbI MaTepUaIbHBIX TOueK. LleHTp Mace
CUCTEMBI MATEPHUAIIBHBIX TOUEK. Teopema 0 IBH)KEHUU LIEHTPa Macc.

NMnyJibec CUITBI 1 UBMEHEHHUE UMITYJIbCA TeJa.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MoMeHT umnynbca MaTepuaibHOW TOYKM. lIpencraBieHne o coxpaHEHHH
MOMEHTA UMITYJIbCa B IIEHTPATIbHBIX MOJISX.

Pabora cunpl Ha MajgoM M Ha KOHEYHOM IepeMemieHuu. [paduueckoe
MIPEICTABICHUE PAOOTHI CHIIHI.

MOIIHOCTH CHUJIBL.

Kunernueckass s3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KMHETUYECKOU SHEPTUU MAaTepUATIbHOU TOUKH.



[loTeHUMabHBIE W HENOTEHUMWAJbHbIE CuUibl. [loTeHunManbHas >Heprus.
[ToTeHmmanbHas sHeprust yrnpyro neGopMupoBaHHON NpyxkuHbI. [loTeHImanbHas
DHEPrUs TeJla B OJJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loTeHmanpHas sHeprus teina
B TPAaBUTALMOHHOM IOJi€ OJHOPOAHOro mapa (BHyTpU W BHE Iuapa). Bropas
KOCMHMYECKAsi CKOPOCTb. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBs13b pabOTHI HEMOTEHIUATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOUN YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHne bepHyim il MACATBbHOM KUAKOCTH KAaK CJIEACTBUE 3aKOHA
COXPAaHEHMSI MEXaHUYECKOU YHEPTUH.

TexHuyeckue yCcTpouCTBa U TEXHOJIOTMYECKHUE IIPOLIECCHI: JBUKEHUE PAKET,
BOJIOMET, KOTIED, MPYKUHHBIN MTUCTOJIET, TUPOCKOI, PUTYPHOE KaTaHWE Ha KOHbKAX.

Jemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE ABUXKEHUE.

N3MepeHre MOIIHOCTH CHUJIBI.

W3meHeHune 3Hepruu Tela MpU COBEPIICHUU PaOOTHI.

B3anmHble TNpeBpalleHWs] KMHETHYECKOM M IMOTEHUHAIBHOW SHEPrui NpH
JEWCTBUM HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpTUuH Npu CBOOOIHOM MaJICHUU.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

N3mepenne nMiyJibca Tejia o TOpMO3HOMY ITYTH.

W3mepeHne Cuiibl TATH, CKOPOCTH MOJIETH 3JIEKTPOMOOUIISL U MOIITHOCTH CHJIBI
TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHUJIBI.

HccnenoBanne COXpaHEHUs! UMITYJIbCA IIPU YIIPYTOM B3aWMOICUCTBUMU.

M3mMepeHrne KHHETUYECKON SHEPTUH TEJIa [0 TOPMO3HOMY IYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAILHON HEPTUU NMPYKUHBI ¢ paOOTON CHIIBI
TPEHMUSL.

Omnpenenenue pabOThl CHJIBI TPEHHS TPU JIBIDKCHUM Tella MO HAKIOHHOMN
IIJIOCKOCTH.

Paznen 3. Mogexkyasipuast u3nka U TEpMOJAMHAMHKA.

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU MeopUll.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIsIpHO-KuHeTn4Yeckor Tteopuu (MKT), ux
onbITHOE 0O0ocHOBaHue. [lnddy3us. BpoyHOBCKOE NBIKEHNE. XapaKTep IBIKCHHUS
Y B3aWMOJCHCTBUS YaCTHIl BeHIECTBA. MoJenu CTpOEHUs Tra3oB, >KHAKOCTEU WU
TBEPBIX TEJ U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsbl MoJiekya (atoMoB). KonnuectBo BemniecTBa. [loctosinnas ABoraapo.



TennmoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3Mepenus. lllkana
temneparyp Llenbcus.

Mopenbs uaealbHOro ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
rasza JIBHXKYTCSl XaOTHYECKHU U HE B3aNMOJEHUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHas
temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJCaIbHOM Tra3e C IMOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n306apa.

CBsi3p  MEXIy JaBJIEHUEM U  CPEIHEHW KUHETHYECKOM  3SHeprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAILHOTO Tra3a).

CBs13p a0CONIOTHON TeMIepaTypbl TEPMOJUHAMUUECKON CUCTEMBI CO CpeIHEN
KMHETUYECKOW DHEPTUEH MTOCTYNATEIbHOIO TEIUIOBOTO IBMKEHUS €€ YaCTHIL.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoTyyeHue HaHOMaTePUaoB.

Hemoncmpauuu.

Monenu ABUKEHHS 4acTHUI] BEILIECTBA.

Mopenbs OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpOyHOBCKOI'O JIBUKEHUS.

Huddysus sxunkocten.

Mogens onsita IllTepHa.

[IpuTsKeHNE MOJIEKYL.

Mopenu KpucTamIm4ecKuX pemeEToK.

HabGnronenue u rcciieoBaHue U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnepoBanne mpolecca YCTAaHOBJIEHUS TEIUIOBOTO PAaBHOBECUS IIPU
TEII000MEHE MEXKTy Topsiuei U XOJIOAHOM BOJOM.

N3yyenue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
1udpoBoit 1aboparopun).

N3yyenune n30X0pHOro mnpoiiecca.

N3ydenne n3ob6apHOro mpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmoaunamuueckass (T/]) cucrema. 3agaHue BHEIIHUX YCIOBUU A
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHelIHNEe 1 BHyTpeHHHE napaMeTpsl. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMBI KAK CPEAHUE 3HAYCHUS BEJIMYUH, OMMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

Hyneoe Hawano TtepmoauHamMuku. (CamMoOmnpoOW3BOIBHAA — peJlaKCalds
TEPMOJIMHAMUYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.



Mopnens wuaeanpHOTO Tra3a B TEPMOJUHAMUKE — CHUCTEMa YypaBHEHWIL:
ypaBHeHue MenneneeBa—KiamnelipoHa W BbeIpaK€HUE JJII BHYTPEHHEW SHEPTHUU.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJIEJIM: HU3KAas KOHIIEHTPALMS YacTHI], BHICOKHE
TeMmnepaTrypbl. BeipaxkeHue Jisi BHyTpEHHEW SHEPTruy OJHOATOMHOTO HJICaIbHOTO
rasa.

KBazucrarnueckue U HeCTaTUYECKUE MPOLIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Berunciienue paboThl o rpaduky
npouecca Ha pV-auarpamme.

Tenmomepenada  kak  crmoco0 — W3MEHEHWS  BHYTPEHHEH  SHEPIHH
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIUIONPOBOIHOCTb, U3TyUCHHE.

KomnuectBo Ttemnotrel. TemnoéMKocTh Tena. YAelnbHass W MOJIIpHAs
TEIUTOEMKOCTH BelIeCTBA. YpaBHeHMe Maliepa. YaenpHas TEIIOTa CrOpaHus
tormBa. Pacuér koiuuecTBa TEIUIOTHI mpu  Temionepenade. l[lonstue 00
aauabaTHOM IIpoIiecce.

[IepBblii 3aKOH TeEpMOAMHAMUKHU. BHyTpeHHss1 Heprus. KonnyecTBO TEMaoThI
u paboTa Kak Mepbl W3MEHEHHUS BHYTPEHHEW SHEPruM TEPMOJAMHAMHUYECKOM
CUCTEMBL.

BTopoii 3ak0H TepMOIMHAMUKH J1JI1sI PABHOBECHBIX MTPOIIECCOB: Uepe3 3aIaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJIMHAMUYECKONW CHCTEMBI TPOXOAUT €IUHCTBEHHAS
annabara. AGCOJIIOTHAS TEMIIEpaTypa.

BTopoi 3aK0OH TEpPMOIMHAMUKH 17151 HEPABHOBECHBIX ITPOLECCOB: HEBO3MOKHO
nepeaaTh TEIIOTY OT 00Jiee X0JIOAHOTO Tela K 0oJjiee HarpeTomy 0e3 KOMIIEHCAIlun
(Knay3uyc). HeoOpaTuMOCTh IPUPOIHBIX MTPOIIECCOB.

[TpuHIUIIBI IeCTBUSA TerIOBbIX MaruH. KIT/I.

MaxkcumanbHoe 3HaueHue KIIJI. Iukn Kapho.

DKOJIOTUYECKUE acTeKThl UCIOIb30BaHUsl TEIJIOBBIX JABUTaTeNel. TermoBoe
3arps3HEHUE OKPYKAIOIICH CPEIbl.

TexHuyeckre yCTpPOWCTBA M TEXHOJOTMYECKHUE MPOLIECCHI: XOJOAWIbHUK,
KOHJUITMOHED, JU3ENbHBIA U KapOIOpaTOpHBIA JABUTATENM, MapoBas TypOWHA,
MOJYYEHHUE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3ALUS «TEIJIOBBIX» OTXOJOB C
WCIIOJIB30BaHUEM TETUIOBOTO HACOCA, YTHIIN3AIMS OMOOPTaHUYECKOTO TOILJIMBA JIJIs
BBIPAOOTKHU «TEIJIOBOM» U SJIEKTPOIHEPTUU.

Hemoncmpauuu.

W3meHenune Temneparypsl pu ainadaTUYeCcKOM PaCcIIuPEHUH.

Bo3ayuiHoe orauso.

CpaBHeHME yAECTBHBIX TEIUIOEMKOCTEN BEILIECTB.

CniocoObl UI3MEHEHUSI BHYTPEHHEHW YHEPTHUHU.

HccnenoBanne anunabaTHOro Impoliecca.



KommnbroTepHble MOJEIN TEMIOBBIX IBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne yaernbHON TEIIIOEMKOCTH.

HccnenoBanne mponecca OCTHIBAHUS BEIIECTBA.

HccnenoBanne agqnabaTHOTO MpoIiecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJISIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KATICHUS KUIKOCTEH.

Tema 3. Acpecamnwie cocmosanusn eeuecmea. Dazoevie nepexoonl.

[TapooOpa3oBanue 1 KoHIeHcanus. Micmapenne v kurenue. Y neabHas TeIioTa
napooOpa3oBaHusl.

HacblllieHHbIE W HEHAcChIlIEHHbIE Mapbl. KayecTBeHHass 3aBUCHMOCTD
MJIOTHOCTH Y IaBJIEHUS HACBIILIEHHOTO I1apa OT TEMIIEPATYPbl, UX HE3aBUCUMOCTh OT
00BEMa HACBIIMIEHHOTO TIapa. 3aBUCUMOCTh TEMIIEPATyPhl KUIICHHUS OT JaBJICHUS B
KUJIKOCTH.

BnaxxnocTs Bo3ayxa. AGCOIIOTHASI 1 OTHOCUTEIIbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucramnmuueckue n amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBneHne W Kpuctaiu3auus. YJeJbHAas TEIIOTa IUIABJICHUS.
CyOnumarnus.

Hedopmanuu tBEpOro Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarimii.

TemoBoe pacimmpeHue XKUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
paciiipenue. AHTApMOHU3M TEIUIOBBIX KOJI€OaHUM YacTHUIl BEIIECTBA KaK MPUYUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEprun B Pa3zoBbIX MEPEXOJAX.

YpaBHeHue TerIoBoro OaaaHca.

[ToBepxHoctHOe HaTsDKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanumnsipasie siBinenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarutaca.

TexHuyecknue yCTpPOMCTBA M TEXHOJIOTMYECKHE TIPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MAaTEPUAIBI.

Hemoncmpauuu.

TemnnoBoe pacmpeHue.

CBONCTBA HACBIIICHHBIX NapOB.

Kunenue. Kurnienue nmpy noHM>KEHHOM JIaBJICHUM.

N3mepeHre cuiibl HOBEPXHOCTHOTO HATSKEHHSL.

OMBITHI C MBUTBHBIMU TIEHKAMH.

CmaunBaHue.

Kanumisipasie sBieHUS.

Mopaean HeHBIOTOHOBCKOM JKUIKOCTH.



CriocoObl u3MepeHus BIAXKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAIUIMYECKOTO BEUIECTBA.

Bunaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomul, npaKkmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUJIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI II1aBIEHUS JIb/IA.

M3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepeHne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITOMEIIECHNH.

N3mepenne kodduirenTa HoBepXHOCTHOTO HATSKEHHUSL.

N3mepenune moayns FOxra.

HccnenoBanne 3aBUCHUMOCTH JAeQopMalii  PEe3MHOBOrO obOpasma  oT
IIPUJIOKEHHOM K HEMY CHJIBI.

Paznen 4. DaekTpoauHaMMKA.

Tema 1. dnekmpuueckoe noJe.

DNeKTpu3alusl Tel U €€ MPOSBICHHS. JJNEKTpUUecKud 3apsan. JIBa Buma
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTapPHBIN AJICKTPUUECKUAN 3apsil. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO 3apsia.

B3anmopeiicteue 3apsanoB. Toueunslie 3apsaasl. 3akoH KynoHa.

OnexTpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUIECKUE 3aPsIbI.

HanpsokéHHocTh  anekTpuueckoro  mnoiisa.  [IpoOusiid  3apsa.  Jlunuwm
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MMOJsA. OTHOPOIHOE AIEKTPUUYECKOE MOJIE.

[IoTeHIHAIBHOCTB JJIEKTPOCTATHYECKOTO ITONSA. Pa3HOCTH NMOTEHIMANIOB H
HanpspkeHue. [loTeHumanpHas »HEprus 3apsjia B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHman anexkTpocraTnyeckoro noiid. CBs3b HANPSHKEHHOCTH IOJS U PA3HOCTH
NOTEHIIMANIOB ISl DJIEKTPOCTATUYECKOTO TMojis (KaKk OJHOPOJHOTO, TakK H
HEOHOPOJTHOTO).

[IpuHIMIT CyNEPHIO3ULINY AJIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsl. [lome
PaBHOMEpPHO 3apsKEHHOro Mo o0bEMy miapa. Ilosne paBHOMEpHO 3apsKEHHOU
OECKOHEYHOM TUIOCKOCTU. KapTuHbl JHHUI HANpsXKEHHOCTH OSTUX MOJEH H
DKBUITOTEHIHAIBHBIX TOBEPXHOCTEMN.

[IpOBOAHUKH B IIEKTPOCTATUYECKOM I10JI€. Y CJIOBHUE PABHOBECHS 3aPs/IOB.

JIMDJIEKTpUKKM B 3JIEKTPOCTATHYECKOM  ITIOJIE. Jusnexrpruyeckas
IIPOHUIIAEMOCTh BELIECTBA.

Konnencatop. DJIEKTPOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIJIOCKOTO
KOH/JIEHCaTOopa.



[TapannenbHOE coeMHEHUE KOHIeHCaTOpOB. [locmenoBarenbHOe COEqUHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsHKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: 3JIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jlemoncmpayuu.

Y CTpOUCTBO M MPUHLINI JEUCTBUS AJIEKTPOMETPA.

DIJIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE ABYX 3apsIKEHHBIX IMIACTHUH.

Mopensb anekTpoctatuueckoro reueparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUUECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA IIOCTOSIHHOM Y IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U JUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJI 3apKEHHOT0 KOHJIEHCATOpa.

3apsaKa U pa3psika KOHJIEHCATOpa YepeE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

OneHka cujl B3auMOJIEHCTBUS 3apsyKEHHBIX TEI.

HaOmnronenue npeBpalieHus HEprun 3apsiKEHHOT0 KOHAEHCATOPa B SHEPTHUIO
M3JIy4YEHUS CBETONOA.

N3ydyeHne npoTekaHusi TOKa B LENU, COACPIKAILIECH KOHJICHCATOP.

Pacrnipenenenue pa3HOCTH IIOTEHIIMAJIOB (HampsHKEHUs ) pu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccenenoBanue paspsga KOHAESHCATOPA YEPE3 PESUCTOP.

Tema 2. ITocmoanuwtil 31eKmMpuiecKuil mok.

Cuia toka. [TocTosIHHBIN TOK.

VYcioBusl CylmecTBOBaHUSL MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTouHMKH
toka. Hanpsiokenue U u D1C é.

3akod OMa [ y4acTKa LEnu.

DJIEKTPUUECKOE COMPOTUBJIEHUE. 3aBUCUMOCTD COMTPOTUBJIEHUS OJTHOPOIHOTO
IPOBOJIHMKA OT €ro JJIMHBl M IUIOWIAJAW IONEPEYHOTO CEUCHHs. Y IEIbHOE
COIIPOTUBIICHUE BELIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE MTPOBOJAHUKOB.
Pacuér pa3BeTBIEHHBIX AekTpruueckux mnenei. [IpaBuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon /xoyns—Jlenua.



MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TeroBas MOIIHOCTb, BbLAENSEMas Ha
pe3ucrope.

OJIC 1 BHyTpEHHEE CONPOTUBJIEHUE UCTOYHUKA TOKA. 3aKOH OMa 7151 TOJTHOM
(3aMKHYTO#) 5JIEKTpUYECKOM Ienu. MOIIHOCTh HCTOYHUKa Toka. KopoTkoe
3aMbIKaHHE.

KonzeHncaTop B ienu NOCTOSTHHOTO TOKA.

TexHuyeckne yCTpOMCTBA W TEXHOJOTHMYECKHUE IPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK DIEKTPUUECKON SJHEPTUU.

Jemoncmpayuu.

N3mepeHure cuiibl TOKa U HaIPSHKEHMUS.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA OT HAIPSKEHUS UL PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIMPOTHUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIAAM MOMEPEYHOr0 CEYEHUsl U MaTepHaIa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Ipssimoe uzmepenne DJC. KopoTkoe 3aMblkaHN€ TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHEIr0 COMPOTUBIICHUSI.

CrniocoObl coelMHEeHHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanne pa3HOCTH NOTEHIIMATIOB MEXKY MOJFOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LIEIH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyM.

HccnenoBanre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONPOTUBIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBIL TOKA OT HANPSKEHUS I JIAMIIbI
HaKaJIUBaHMUSI.

YBenuuenue npenena u3MepeHus aMmrepMerpa (BoJIbTMETPa).

N3mepenne D/IC 1 BHyTPEHHETO CONPOTUBIIEHUSI HICTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C ranbBaHMYECKOro 3JE€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH NOTEHIIMATIOB MEXKY MOJFOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

HccnenoBanre 3aBUCUMOCTH MOJE€3HOM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 pa3nuunbix cpeoax.

DNeKTpuyeckass MPOBOJUMOCTh  PA3IUYHBIX  BEIIECTB.  JJEKTPOHHAs
IPOBOJUMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTH COINPOTHUBIICHHUS METAJJIOB OT
TemmnepaTypbl. CBEpXMPOBOIUMOCTb.

DNeKTpUYEeCKUd TOK B BakyyMme. CBOKCTBA JJIEKTPOHHBIX ITyYKOB.



[TonynpoBOIHUKHY. CobcTBeHHas U pUMeCHast MIPOBOJANMOCTh
oJIynpoBOHUKOB. CBoicTBa p—n-niepexo/ia. [lomynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHUYECKAS JUCCOLMALIMS.
OnekTponus. 3akonsl Dapajes s AIEKTPOIHN3a.

OnekTpuueckuid TOK B Tra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSTEIbHBIN
pa3psia. PaznmuuHble TUIIBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuyeckrue yCTpOWCTBA M NPAKTHUUECKOE IPUMEHEHHUE: Tra3opas3psiaHbIe
JamIbl, JJIEKTPOHHO-JIy4YeBas TpPyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: HOM,
TPaH3UCTOP, (POTOUOI, CBETOAMO/], TAIbBAHUKA, paPUHUPOBAHUE ME/U, BHITIIIABKA
IIFOMUHUSA, HIEKTPOHHA MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCHUMOCTh CONIPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[TpoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsbI nekTponnsa Papanes.

W ckpoBoii pa3psia U NpOBOJUMOCTb BO31yXa.

CpaBHeHUE IPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OaHOCTOPOHHSISI IPOBOIUMOCTH AHO/IA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HaGmronenue anextposusa.

M3mepenue 3apsiia OAHOBAIIEHTHOTO MOHA.

HccnenoBanue  3aBUCMMOCTH  COIPOTHUBIICHHS — TEPMOpE3UCTOpa  OT
TEMIIepaTyphbl.

CHsiTHE BOIBT-aMIIEPHON XaPAKTEPUCTUKU THO/IA.

Pu3nyecKuil MPaAKTHKYM.

CrniocoOb1 u3MepeHust PU3NIECKUX BEIHMYUH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
U(POBBIX M3MEPUTENBHBIX NMPUOOPOB M KOMIIBIOTEPHBIX JATUYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEIBHBIE MOTPEUTHOCTH U3MEPEHUI (PU3NYECKUX BEIHYHMH.
O1nieHKa rpaHuIl TOrPENTHOCTEM.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCHUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpPKAa MPEAJIOKEHHBIX THUMOoTe3 (BbIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKHX  pazlenax «YUYEHHYECKUH  IKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYMY).

MexnpeameTHbie CBA3M.

Nzyuenue kypca ¢puszuku yriay0naéHHoro ypoBHs B 10 kiacce ocyecTBisieTcs
C YYETOM COAEPKATEJIbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKH,
OHOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnule nOHAMUA, C6A3AHHbBIE C UIYUECHUEM MEMO008 HAYYHOZ0
nO3HaHUuA: ABICHHUE, HAay4yHbId (DaKT, rumotesa, (u3nUeckas BEIUUYMHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHUeE,
MOTPENIHOCTU U3MEPEHUM, U3MEPUTEIbHBIE MPUOOPHI, LIU(PPOBast 1abopaTopusl.

Mamemamuka: pelleHWE CHUCTEMbl YypaBHeHUH. JIuHeitHas QyHKIuA,
napabona, runepOona, ux rpaQuKy U CBOWCTBA. TpUroHOMeTpUyecKrue QyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
BeKkTopsl 1 X MPOEKIMU HA OCH KOOPJIMHAT, CJIIOKEHNE BEKTOPOB.

Buonocusa: mexanndeckoe IBWKEHHE B KUBOUM npupoje, nuddysus, ocmoc,
TEIJIOOOMEH JKMBBIX OPraHM3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAKOUIEH Ccpenbl,
yTUIW3alusg OHOOPraHMYECKOro TOIUIMBAa JUIS BBIPAOOTKH  «TEIJIOBOM» U
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHHUE U KAlTMJUIAPHBIE SIBJIEHUS B IPUPOJIE,
IIEKTPUYECKUE SIBJICHUS B KUBOU IPUPOJIE.

Xumua: UCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE ATOMOB Y MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, MOJYy4YEeHUE HAHOMAaTepUaJlOB, TEIIOBBIE CBOMCTBA
TBEPJBIX TEN, KUIKOCTEH U Ta30B, KUJIKHE KPUCTAILIBI, FJIEKTPUUYECKUE CBOMCTBA
METaJUIOB,  JJIEKTPOJIMTUYECKAss  JHCCOLMALMsA, TaJIbBAHUKA, JJIEKTPOHHAs
MHUKPOCKOTIHS.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHUE JBUKEHUU C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJIKOTO TPEHUSI B TEXHUKE, CTATUYECKUE KOHCTPYKUUHU
(KpOHIITEWH, peméryarble KOHCTPYKLUHU), UCIOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOAOMET U JPYyTuUE), JABUTaTelb BHYTPEHHETO
cropanusi, mapoBasi TypOUHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
NOJIYYEHUs] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
ra3opaspsaHble JIaMIIbl, TOJIyIPOBOIHUKOBBIE IPUOOPHI, TAJIbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaAMMKA.

Tema 4. Macnummnoe nose.

B3auMonelcTBUE TIOCTOSHHBIX MArHUTOB M TMPOBOJHUKOB C TOKOM.
MarautHoe mone. Bektop MarHuTHOM wuHaykuuu. [IpuHumn cynepnosunuu
MAarHUTHBIX NOJEN. JINHUM MarHUTHOW MHIYKIIUU.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcresa.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOYJIb.

Cuia Jlopenua, €€ HanpaBieHUE U MOTYJib. JIBUKEHUE 3apsSAKEHHON YaCTHULIbI
B OJTHOPOJITHOM MarHuTHOM Iojie. Pa6oTa cuisl Jloperna.

MaruauTHoe 11ose B BeuiectBe. DeppoMarHeTUKH, apa- U TUaMarHeTHUKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJOTUYCCKHUC IIPOLHCCCHI: IIPUMCHCHHC

ITOCTOSTHHBIX MarHuTOB, AJICKTPOMAarHuTOB, TEeCTEP-MYJIBTUMETD,
AIEKTPOABUTATENH SIKOOHM, YCKOPHUTENH dJIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

Kaptuna  7uHHMA  WMHAYKOMM ~ MardHATHOTO  IIOJISL  IIOJIOCOBOTO U
MOJIKOBOOOPA3HOTO TTOCTOSIHHBIX MArHUTOB.

KaptrHa nMHUI MarHUTHOM MHIYKIMH MOJIA JJIMHHOTO MPSIMOTO IPOBOJIHUKA
Y 3AMKHYTOI'O KOJIBLIEBOTO IPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

HabGnronenue nBmkeHus My4yka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuaIMN JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie CBOMCTB (peppOMarHeTHUKOB.

HccenenoBanne NeMCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuibl Amrepa.

N3ydeHnne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIUU HA OCHOBE U3MEPEHUS CUIIbI AMIepa.

Tema 5. dnexkmpomacHumnas uHOYKyus.

SIBeHne ANEKTpOMAarHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHUTHOMN
naaykuun. OJIC wHAyKnuu. 3aKOH 3JIEKTPOMArHUTHOM uWHayKuuu Papanes.
Buxpesoe anekrpuueckoe nozue. Toku Pyko.

OJC uHAYKUMH B MPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpasuio Jlenua.

NunyktuBHOCTh. KaTymka WHIYKTUBHOCTM B LENU IOCTOSIHHOIO TOKA.
SArnenne camonnaykuuu. IJ1C caMOUHIYKIUN.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCH: MHAYKIMOHHAS
[I€4b, COJICHOMU/I, 3allIUTa OT JICKTPU3ALMH TEJI IPU JABMKEHUU B MArHUTHOM I10JIE
3eMIIH.

Hemoncmpayuu.

HaGmroienue siBeHus 3JeKTPOMarHUTHOM MHIYKITUH.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIMM OT CKOPOCTH W3MEHEHUS
MAarHUTHOIO MOTOKA.



ITpasuno Jlenua.

[Tamenre MarauTa B aJlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHnEe CaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J{C caMOMHIYKIMU OT CKOPOCTH MU3MEHEHHUS
CHUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, npAKMUKYM.

HccnenoBanue sIBIECHUS 3JIEKTPOMATHUTHOW UHIYKIUU.

OrnpeneneHue MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUSI CAMOUHYKIIUH.

COopka MoJIeNH 3JIEKTPOMAarHUTHOTO T€HEPaTopa.

Pa3znen 5. KosieOanusi v BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebartenbnas cuctema. CBoOOIHBIE KOJIEOAHNS.

["apMonnyeckue koneOaHus. Kunemarnueckoe M JTMHAMHUYECKOE ONUCAHUE.
DHepreTuuecKkoe ONMUCaHUE (3aKOH COXPAaHEHUS MEXaHUYeCKOoW 3Hepruu). BeiBoa
JTUHAMUYECKOTO OMUCAHUsI TAPMOHUYECKUX KOJeOaHU M3 UX IHEPreTUYECKOTo U
KMHEMAaTUYECKOTO OTTUCAHUS.

AmMmntyaa u ¢asza konebOaHuil. CBA3b aMIUIUTYAbl KOJIEOAHHM HCXOIHON
BEJIMYMHBI C aMIUTUTYJJaMU KOJICOAHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepmon u yacrora koneOanwii. Ilepron Mansix CBOOOJHBIX KOJEOAHMI
MaTeMaTU4YecKoro MasaTHuka. llepuos CcBOOOAHBIX KOJIEOAHUN TIPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxarmux kKojaebanusx. BeiHy)X/1eHHbIE KOeOaHus. Pe3oHaHc.
Pe3sonancHass kpuBasd. BimsHue 3aryxaHWss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUS.

TexHuyeckne ycTpoucTBa U TEXHOJIOTMYECKHE MPOLIECChl: METPOHOM, Yachl,
Kaudelid, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuck K0e0aTeTLHOTO ABUKCHHUS.

HabGmronenne He3aBUCUMOCTH TIEpUOJa MAJIbIX KOJeOaHWil rpy3a Ha HUTH OT
aMILUTATYIBI.

HccnenoBanue 3aTyXxaromux KojaeOaHuid U 3aBUCUMOCTH TIEPHOJia CBOOOHBIX
KOJICOAHHI OT COMPOTUBIICHUSI.

HccnenoBanne koyiebaHWM Tpy3a HAa MACCHUBHOW TMPYXHHE C IEJBIO
dbopmupoBaHUS MPEACTABICHUIN 00 MACATbHON MOJIETN IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUs SHEPTUU NP KOJICOAHUAX Tpy3a Ha MPYKUHE.

HccnenoBanrie BEIHYKICHHBIX KOJICOAHUIM.

HaOGmronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.



N3mepenne mnepuona CBOOOAHBIX KOJIEOAHMM HHUTSHOTO W NPYXKHUHHOIO
MasiTHUKOB.

N3ydeHne 3aKOHOB JIBI)KEHUS TEJa B X0/I€ KoJIeOaHU Ha yIIpyroMm IMojBECE.

N3yueHue ABMKEHUS HUTSAHOTO MasiTHUKA.

[TpeoOpa3zoBanue YHEPTUH B MPY>KUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTyXalOIIMX KOJIEOaHUI.

HccnenoBaHue BbIHYKIECHHBIX KOJICOAHUM.

Tema 2. dnexmpomazHummnbsie Konedanus.

Konebarenbubiii  koHTYp. CBOOOIHBIC JJIEKTPOMAarHUTHBIC KOJCOAHWS B
ujeaNlbHOM Kosie0aTenbHOM KOHType. Popmyna TomcoHa. CBsA3b aMILIUTYbI
3apsijia KOHJIEHCATOpa ¢ aMIUIMTYA0M CHJIbI TOKa B KOJIE0ATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUU B UJI€aTbHOM KOJIE0ATEIIbHOM KOHTYDE.

3aTyxaronme AJEKTPOMAarHUTHBIE KoJIe0aHusl. BrinyX/1eHHbIE
AIIEKTPOMATrHUTHBIE KOJIEOAHUSI.

IlepemeHHBII TOK. MOIIHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYJIHOE W
NEHCTBYIOIEE 3HAUYEHHWE CHJIBI TOKAa W HANpsOHKEHUs MpH pa3iudHoi dopme
3aBUCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHyconanbHbII NIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOpP M KaTyllKa
WHIYKTUBHOCTH B LIENM CUHYCOMJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3oHaHc HanpsiKeHUi.

Wneanpupiii  Tpanchopmartop. IlpousBonacTBo, mepegauya U noTpebieHue
AIEKTPUYECKON SJHEPTUH.

OKOJIOTUYECKUE PHUCKU TIpU NPOU3BOACTBE INEKTpodHEprun. KympTypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA U TEXHOJOTMUYECKUE IPOLIECCHI: JJICKTPUYECKUN
3BOHOK, I'€HEpATOp IIEPEMEHHOT0 TOKA, IMHUHU dJIEKTpoIiepesay.

Hemoncmpayuu.

CB0OOOHBIE AIIEKTPOMAarHUTHBIE KOJICOaHUSI.

3aBUCHUMOCTb YaCTOTBI CBOOOIHBIX KOJIEOAHUHM OT MHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJleOaHui.

['eneparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopens 3JIEKTPOMarHuTHOTO Te€HEPATOPA.

BoiHyxeHHBIE CHHYCOMIaTbHbIE KOJIeOaHusI.

Pesucrop, Karymka MHIYKTUBHOCTH M KOHJAECHCATOpP B LIENU MEPEMEHHOIO
TOKA.

Pe3onaHc mnpu NOCIENOBATENIBHOM COEAUMHEHWH PE3UCTOPA, KATYILIKH
WHIYKTUBHOCTH U KOHJIEHCATOpA.

VY CeTpoiicTBO 1 IPUHITUI IEUCTBUS TpaHCcPopMaTopa.



Mojenb TUHUY 3IEKTPOIIEpeIadn.

Yuenuueckuii sxcnepumenm, nadopamopnuvie pabomut, npaKkmuxym.

Nzyuenue tpanchopmaropa.

HccnenoBanre NEepeMEHHOrO TOKa 4Yepe3 MOCIEAOBATENbHO COECAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy H PE3UCTOP.

HabiroieHue 31eKTpOMarHuTHOTO pE30HaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3,1eKMpOMAaZHUNIHbBLE GOJIHbI.

MexaHnudeckue BOJIHBI, YCJIOBUSL HX pacnpocTpaHeHus. Ilomepeunbie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pAacHpOCTPAHEHHMS M JIJIMHA BOJIHBI.
CBolicTBa MEXaHMUYECKHUX BOJH: OTpa)K€HHE, NpeIoMIICHHE, MHTEepPEpEeHUUs U
nudpaxiys.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymoBO€ 3arps3HEHUE OKPYKAIOLIEH CPEIbI.

OJIEKTPOMAarHUTHBIE BOJIHBI. Y CJIIOBHSI U3JIyYEHHsI JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opreHTanMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  DJEKTPOMAarHUTHBIX ~ BOJH:  OTPaXKE€HUE,  IPEIIOMIICHUE,
noJisipu3aiys, uHTepdepeHuns u qudpakuus.

[IIkana 351eKTPOMarHUTHBIX BOJIH. [I[puMeHeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3H U TeNEBUACHUSA. Paguonokanus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KarOIIel Cpeibl.

TexHuuecKkue YCTpONCTBa M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHbIC
WHCTPYMEHTBHI, pajap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neus,
yJIBTPa3BYKOBasl JUAarHOCTHUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauuu.

OOpa3zoBaHue U pacpoOCTPaHEHUE ONIEPEYHBIX U TPOJOJIbHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOTbI KOJIEOAHUH.

Habmronenue oTpaskeHus M MpeoMIICHUSI MEXaHUUECKHUX BOJIH.

Hab6monenue natepdepenninu u audpakiini MEXaHUIECKUX BOJIH.

AKYCTUYECKUM PE30OHAHC.

CBoiiCcTBa yiIbTpa3ByKa U €ro NpUMEHEHNE.

HabmroieHue cBA3M I'pPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOM U
4acTOTON KosieOaHMil.

HccnenoBanrie CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXKEHUE, IPEIOMIICHUE,
noJisipu3anus, IMPpakuus, THTEpPEpeHIIHs.

O6HapyxeHue nHPPaKpacHOTO U yJIbTPAPUOTIETOBOTO U3ITYUCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3yudenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyu csera.
To4yeuyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHBI OoTpaxkeHusi cBeta. [locTpoenue n3zobpaxeHuit B
riockoM 3epkaie. Chepuieckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MIPETOMIICHUS CBETA. AOCOFOTHBIN MTOKA3aTENb
npeiaomiieHusi. OTHOCUTENBHBIN MOKa3aTelb npesioMiieHust. [1ocToSHCTBO 4acTOThI
CBETa M COOTHOIICHUE JIJIMH BOJIH MPHU MEPEXO0JE MOHOXPOMATUYECKOIO CBETA YEPE3
IpaHUILy pa3zena IBYyX ONTUYECKUX CPE/I.

Xon nydert B mpuszme. ucnepcusi cBera. ClI0XKHBIM cOocTaB 0€0ro CBeETa.
IIBeT.

[TomHoe BHyTpeHHEe oTpaxeHue. [IpenenpHblil yroyn MmojHOro BHYTPEHHETO
OTPaKECHMUSI.

Cobuparomnirie 1 paccenBatrolye TuH3bl. ToHkas TuH3a. DoKycHOE paccTosiHHe
Y ONTHUYECKAsl CUJIa TOHKOM JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUS TOHKOMN
chepuueckol JMH3BI OT €€ TeOMETPUU U OTHOCHUTEJIBHOTO TOKa3aTess
MPEIIOMJIICHHUSL.

dopmysa TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

XoJa Jyya, NMPOMIEAIIETO JIMH3Y MOJ MPOU3BOJBHBIM YTJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wW300paXeHUI TOYKM W OTpe3Ka NpsIMOM B
COOMPAIOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMAaX.

Ontuueckue mpudopel. Paszpemiaronias crnocoOHOCTh. ['71a3 Kak onTuyeckas
CUCTEMA.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKOU ONTUKH.

BonnoBas ontuka. Wutepdepenuns cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOACHUS MAaKCUMYMOB M MHUHHUMYMOB B HWHTephEpEeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl KiIacCMYECKHUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas pemeéTka. YCIoBUE HaOMIOACHUS
[JIaBHBIX ~MAaKCMMYMOB TMpH NAJCHHMM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(PPaKIIMOHHYIO PEHIETKY.

[Tonmsapu3zanus ceera.

TexHndeckrue yCTpPOWCTBA M TEXHOJOIMYECKUE ITPOLECCHI: OYKH, JIyIa,
nepuckorn, Qortoamnmapar, MUKPOCKOI, MPOEKIMOHHBIN anmapar, MPOCBETICHUE
ONTHKH, BOJIOKOHHAS ONTHKA, TU(DPAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanre npesioMIIEHUS CBETA.

Habrogenue nogHoro BHyTpEHHEro oTpakeHus. Mojiesb CBETOBO/IA.

HccnenoBanre XxoJa CBETOBBIX ITYYKOB 4YEpPE3 IUIOCKOMAPaJUICIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.

Mopenu MUKpoCKoIa, TeJIECKOona.

HaGmronenue natepdepeHinm cBera.

HaOnronenue 11BeTOB TOHKUX TUIEHOK.

Hab6mronenune nudpakium ceeta.

N3yuenue nuppakinoOHHON PEIETKY.

Hab6mronenue nudpakiimoHHOTO CIIEKTpA.

HabGmronenue nucnepcuu cBera.

HaOnronenue nossipuszanuu CBETa.

[IpuMeHeHue NOJISIPOUJIOB JIJISl U3YUCHUSI MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.

N3MmepeHne noka3aress npesioMJICHUs CTEKIIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pPAcCTOSIHMSI OT BellecTBa (Ha
pUMEPE KUJIKHUX JIHH3).

N3mepenne poKyCcHOro pacCTOSTHUS PACCEUBAIOIINX JIUH3.

[TomyyeHnune n300pakeHus: B CUCTEME U3 IUIOCKOTO 3epKaJia U JIUH3BI.

[Tomyuenue n300pakeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

HaGmronenune nudpakuuu, tHTEpGEpEeHIIUU U TOJISIPU3aIuU CBETA.

N3ydenne noysipuzalvu CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJICKTPHUKA.

N3yuyenue nHTEpPEepeHIINY JIa3epPHOTO U3TYUYECHUS HA IBYX IIETISX.

HabGmronenue nucnepcun.

HaOmronenue u uccienoBanue quppakiimOHHOTO CIIEKTpa.

N3mepenure JIuHbl CBETOBOW BOJHBI.

[Toyyenune criekTpa U3Iy4YEHHUS] CBETOJMOJIa MPU MOMOIIHM AUPPAKITMOHHOM
PEIIETKMY.

Paznen 6. OCHOBBI CIeNUAJIBHON TEOPUHM OTHOCUTEILHOCTH.

['panuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel criermanbHOM
TEOPUU OTHOCUTEIHLHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  uHTepBai. [IpeoOpazoBanusi  Jlopenna.
VYcnoBue npuurHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHU U COKpAIEHUE JIJIMHBI.

DHEPrust U UMITYJIbC PEIIITUBUCTCKON YaCTHIIbI.

CBs13b MaccChl C SHEPrUEN U UMITYJILCOM PEISATUBUCTCKON YaCTULIBI. DHEPrUs
MOKOS.



TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKUE IMPOLECCHI: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTEIH 3aPSIKEHHBIX YaCTHLL.

YyeHndyeckui SKCIIEpUMEHT, J1a00paTOpHbIe PabOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W SHEPIUU  PEISITUBUCTCKUX 4acTUl (1O
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIC).

Paznen 7. KBantoBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBecHOE TemioBOE M3IydYeHHE (M3TydeHUE aOCOIIOTHO YEPHOTO TEIa).
3akoH cmemnienus: Buna. 'unoresa [1nanka o kBaHTax.

@DOoTOHBI. DHEPTUS U UMITYJILC (POTOHA.

®orordpdext. Onpitel A. I'. CroneroBa. 3akonsl hoTodddekra. YpaBHeHHE
OuinmTenHa 11 poroaddexra. «Kpacnas rpanuna» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, [aBJICHME CBEeTa Ha aOCOJIOTHO
TIOTJIOMIAONIYI0O M a0COJIOTHO OTpakaromyro moBepxHOCTh). Ombrter I1. H.
Jlebenena.

BonHoBreie cBoiicTBa yactull. Bosiasl ne bpoins. {nvnHa BonHbI Ae bpoiis u
pasMmepbl  00JaCTH  JIOKQJIM3AIMU  JBUXKYIeWcss dacTtuibl. KopmycKyJspHo-
BOJIHOBOU Jyanin3M. J{udpakiius 351eKTpOHOB Ha KpUCTAILIAX.

Cneunduka usmeperuii B Mukpomupe. COOTHOLIEHUSI HEONPEIEIEHHOCTEM
['eitzenbepra.

TexHuyeckne yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIEKTPOMETD,
doTosneMEHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHas Oarapes,
CBETOJUOI.

Jlemoncmpayuu.

®doTo3(deKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHETHET0 (poToaddekTa.

HccnenoBanre 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauo.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

Uccnenosanue GpoTope3ucTopa.

N3mepenue nocrosinuoi [lnanka Ha ocHOBe uccienoBanus ¢Gotodddexra.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOINO OT HAMPSIHKEHUS.

Tema 2. @usuka amoma.

OnbITEl O HCCIEIOBAHUIO CTpOeHUs aroMma. [lnmaHerapHas Mojzenb aroMa
Pezepdopna.

[Toctynatel bopa. M3nydyenue u norionieHue GOTOHOB MPH MEPEXOE aTOMa ¢
OJIHOTO YPOBHS HEPTUHU HA JIPYTOM.



Buapl ciektpoB. CIEKTp YpOBHEN S3HEPTUH aTOMA BOJOPOA.

CnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOHCTBA M TEXHOJOTHMYECKUE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu.

Mopens onbita Pezepdopaa.

Habrogenue IMHEeHYaThIX CIIEKTPOB.

Y CTpOUCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHLI.

OmnpeneneHue JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

Habronenue mMHeyaToro CekTpa.

HccnenoBanue CrieKTpa pa3peKEHHOI0 aTOMapHOIO BOJOPOAA U U3MEPEHHUE
nocrosiHHou PunOepra.

Tema 3. Dusuka amomHo20 A0pa U INEMEHMAPHBIX YACMUY.

Hyxnonnas moxpens siapa I'eiizenOepra—MBanenko. 3apsin siapa. MaccoBoe
qucio sapa. M30Tormsl.

PanuoaktuBHOCTh. Aunbda-pacmnan. DIEKTPOHHBIH M TO3UTPOHHBIN OeTa-
pacnan. ['amma-uziyyeHue.

3aKOH pPaJAMOAKTUBHOIO pacnaza. PaauMoakTWBHBIE HM30TONBI B IIPUPOJE.
CBolicTBa MOHU3HUPYIOLIEr0 H3JIy4eHUs. BiusHue paauoakTHBHOCTA Ha >KUBBIC
opranu3msl. EcrecTBeHHBbIN (poH n3nydenus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl siapa.

Anepublie peakuuu. [lenenvie u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIIPAaBISIEMOTO TEPMOSIAEPHOTO CHHTE3a. OKOJOTHYECKHE aCIIEKThl DPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Meroasl perucTpauuy U UCCIIEI0BAaHUS 3JIEMEHTAPHBIX YACTHULI.

@yHIaMEHTaJIbHbIE B3aUMOJCHUCTBUA. bapHOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenne o CtangapTHOM Moaenn. KBapk-ritooHHas MOAENb aApOHOB.

@uzuka 3a npenenamu CrangaptHoil mMoaenu. TéMHas Marepus U TEMHas
DHEPIUsl.

EauncTBO pusnueckoi KapTUHBI MHpA.

TexHuyeckre yCTpouCTBa U TEXHOJOTHUECKUE MPOLECCHI: JO3UMETP, KaMmepa
Buiibcona, a/1epHblil peakTop, TEPMOSAEPHBIN peaKkTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanne TpEKOB YacTHI] (110 TOTOBBIM (oTOrpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C UCTIOJIb30BaHUEM JI03UMETPA.

N3yuyenue norioieHus 6eTa-4acTull aTlOMUHHEM.

Pa3znen 8. JiiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Otansl pa3BUTHUS acTpoHoMuUU. [IpuknagHOe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
actpoHoMuu. [IpuMeHUMOCTh 3aKOHOB (U3UKUA MJIE OOBACHEHHS] TPHUPOJIBI
KOCMUYECKHX 00BEKTOB.

Metoapl acTpOHOMHYECKUX HcclieoBaHuil. COBpEMEHHBIE ONTHYECKUE
TEJIECKOMbI, PAJUOTEIECKOIbI, BHEATMOC(EpPHAsE aCTPOHOMUS.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3NBI, IJIAHEThI, X BUIUMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. McTounuk sHepruu CosHIa U 3BE3.

3BE3/BI, NX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMMa «CrieKTpaabHbIN KJIacc —
CBETHUMOCTBY». 3BE3/Ibl TJIABHOM IOCIENOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IOCJIEAOBATEIBHOCTU. BHyTpeHHee cTpoeHue
3BE31. COBpEMEHHBIC MPEACTABIEHUS O MPOUCXOXKACHUU U 3Bomonuu CoJHIa u
3BE3/. DTambl )KU3HU 3BE3].

Muneunsiii [Tyte — Hama ['amaktuka. Ilomoxenune m aBuwxkeHue CosHIIA B
lNanaktrke. Tumnsl ramakTuk. PaguoranakTuku v KBa3apbl. YEpHBIEC IBIPHI B Spax
raJakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa00sa. Pazberanue rajiakTuk.
Teopus bonpmoro B3psiBa. PenukToBOE H3TydEHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnbie mpo0aemMbl aCTPOHOMUMU.

Yuenuueckue naonrooenus.

Habnronenus 3BE3nHOT0 HEOAa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM
KOMIIBIOTEPHBIX MPUIOKEHUHN TSI ONpeIeSICHHs TTOJI0KEHUsSI HeOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEpHOro MOJIylIapusi U SIpKue
3BE3/IBI.

HaGmronenuss B Teneckon JIyHbl, TIaHET, TyMaHHOCTEH U 3BE3IHBIX
CKOIICHUU.

Du3nyecKuil MPAKTUKYM.

CrniocoOb1 u3MepeHust PU3NIECKUX BEIHMYUH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
U(POBBIX M3MEPUTEIHHBIX NMPUOOPOB M KOMITBIOTEPHBIX JATUYUKOBBIX CHUCTEM.
AOCOIOTHBIC U OTHOCUTEIBHBIE MOTPENTHOCTH U3MEPEHUN (PU3UYECKUX BEJIUYMH.
OneHKa rpaHull TOrPENTHOCTEM.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, NPOBEPKA MPEIJIOKEHHBIX THUMNOTe3 (BbIOOp W3 pPadoT,
OMMCAHHBIX B  TEMAaTUYECKUX  paszleinax «YUYCHUYECKUUA  DKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYMY).

Oo6o0maoee NOBTOPEHUE.



O0o001eHne 1 cucTeMaTH3alusl COEp KaHUsl pa3ieloB Kypca «MexaHukay,
«MounekymnsipHas pU3MKa U TEPMOIMHAMUKAY, « DNEKTPOAUHAMUKAy, «Konebanus u
BOJIHBD»Y, «OCHOBBI CIENUAIBHOW TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
¢buznka», «IIEMEHTHI aCTPOHOMUHU U aCTPOPUIUKI.

Pons ¢u3mkn uW acTpOHOMHMHM B IKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIBbHON M ATUUECKOH cpepax AEsITENIbLHOCTH YETI0BEKA, POJIb U MECTO (PU3UKU U
ACTPOHOMHUHU B COBPEMEHHOM Hay4yHON KapTHHE MHUpa, 3HAUYEHUE OIUCATEJIbHOM,
CHUCTEeMATHU3HUPYIOMIeH, OOBIACHUTEIBHOW U  MPOTHOCTHYECKOM  (PyHKuMi
buznyeckoit Teopun, posib GU3NYECKON TEOPUH B (POPMUPOBAHUU MPEACTABICHHUIMA
0 (U3MYECKOW KapTHHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpa B OOILIEM psAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUNA O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H.

Nzyuenne kypca ¢pusuku yray0iaéHaoro yposss B 11 kimacce ocymiecTBisercs
C Y4€TOM COJEpPKATEIbHBIX MEXKIIPEAMETHBIX CBS3€M C KypcaMu MAaTEMAaTHKH,
OMOJIOTMH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO08 HAYUHOZ20
no3nanuA: SBICHUE, HAy4YHbIH (akT, runoresa, (usnueckas BEIUUYMHA, 3aKOH,
TEeOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HU3MEPEHHUE,
NOTPENIHOCTU U3MEPEHH, U3MEPUTEIbHBIE MPUOOPHI, LUPPOBast 1abopaToOpHsl.

Mamemamuka: peuieHUE CHCTEMBbl YpaBHEHHMH. TpHUroHoMeTpHyeckue
(GYHKIUHM: CUHYC, KOCUHYC, TAaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJI€CTBO. BEKTOpPHI M MX MPOEKIUU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHble 371eMEHTAapHBIX (QyHKUMNA. [Ipu3Haku noMO0OHSI TPEYroJIbHUKOB,
onpeiesIeHHE IOMIAAU TUIOCKUX (GUryp u o0beéMa Ted.

Buonozua: >nexktpuueckue SBICHHUS B KUBOM NpuUpoje, KoseOaTelbHbIE
JBIWKEHUS B JKMBOW HPHUPOJE, SKOJOTMYECKHE PHUCKHM TPH IMPOU3BOJCTBE
AIEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIoOIIeW  cpesbl,
yIbTPa3BYyKOBAass JMArHOCTMKAa B MEJIULIMHE, ONTUYECKHE SBJIEHUS B >KUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00PAa30BaHMsI KPUCTAINIMUECKON PEIETKH, CIIEKTPaIbHBIN aHAIU3.

T'eozpaghua: wmarnuTHple mOMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
(boToChEMKA 36MHOM TOBEPXHOCTH, cericMorpad.

Texnonocua: TUPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3JIEKTpOJIBUTaTENb SIKOOM, reHepaTtop MEepeMEHHOr0 TOKA, MHIYKIMOHHAs IeYb,
JIMHUY 3JIEKTpONepeiay, 3JIeKTPOJIBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30P,
anTeHHa, TtenedoH, CBY-meub, yIbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
IPOEKIIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAsl OaTtapes, CIyTHUKOBBIE
NPUEMHUKH, I€pHAs SHEPreTUKA U SKOJIOTMYECKUE aCIIEKTHI €€ pa3BUTHS.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A I[TPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEIAHEI'O OBIIEI'O OBPA3OBAHMAIMYHOCTHBIE
PE3VYJIbTATDBI

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE Ppe3yJabTaTbl OCBOEHHUS YyueOHOoro mnpenmera «Duzukay
JOJDKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH OOYJAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCUMCKOIrO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3allii OCHOBHBIX HaIlpaBIICHUI
BOCITUTATEIHHON JIEATEILHOCTH, B TOM YHCJIC B YACTH:

rpaJaaHCKOr0 BOCIIUTAHUSA:

e c(hopMUPOBAHHOCTH TPAKITAHCKOM MO3UIIUN 00YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOTO WJIEHA POCCUKMCKOr0 OOIIECTBA;

e TMPUHATHC TPATUITMOHHBIX OOIIEYECIIOBEUESCKINX TyMaHUCTHYCCKUX U
JEMOKpaTUYECKUX IIEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JAESTEIbHOCTh B MHTEPECAX IPakAaHCKOTO
o0IecTBa, YydacTBOBaTb B CAMOYINPABJICHUUM B  00pa3oBaTesIbHOU
OpraHu3allly;

e YMEHHME B3aUMOJICUCTBOBATh C  COLUMAIBHBIMM  WHCTUTYTaMH B
COOTBETCTBHUH C UX (YHKIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMAHUTApPHOU U BOJIOHTEPCKOU NESITENBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCHICKOU rPaXJaHCKON WUJICHTUYHOCTH,
NaTPUOTU3MA;

e IIEHHOCTHOE OTHOUIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSAM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e chOpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

e CIOCOOHOCTH OIIEHWBATH CUTYAIlMI0O U MPUHUMATh OCO3HAHHBIC PELICHUS,
OPUEHTHUPYSICh HAa MOPaJIbHO-HPABCTBEHHBbICE HOPMBI U IIEHHOCTH, B TOM
YUCTIE B JIEATEIbHOCTU YUEHOTO;

e OCO3HAHHUE JUYHOIO BKJIAJIa B IOCTPOECHUE YCTOMYMBOIO Oy IyIIETO.

ICTETHYECKOT0 BOCTIMTAHUSA:

e DOCTETMYECKOE OTHOIICHWE K MHPY, BKIIOYAs OCTETUKY HAYyYHOTO

TBOPUYECTBA, MPUCYIIETO (PU3UMUECKON HAYKE.
TPY0OBOI0 BOCIIUTAHMS:



WHTEpEC K pa3nuuHbiM chepam nmpodecCHOHATBHON ACSITETFHOCTH, B TOM
YHCIIe CBSI3aHHBIM C PU3UKOHN U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN
BBIOOD Oymyied mpohecCuu M peatn30BbIBATH COOCTBEHHBIC KU3HECHHBIC
TUTaHbL;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMIO K CaMOOOPa30BaHUIO B 00JIaCTH
(GU3UKYN Ha TIPOTSKCHUH BCEH KU3HHU.

IKOJOTHYECCKOT0 BOCIIMTAHUA

c(OPMUPOBAHHOCTH IKOJOTUYECKOW KYJIBTYpBI, OCO3HAHHE TJI00AIBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHUE W OCYIIECTBICHUE JIECTBUM B OKPY’KAIOIIECH Cpele Ha
OCHOBE 3HaHUS LEJIEN YCTOMYUBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacUIMpEeHHE ONBITA JEATEIbHOCTH 3KOJOTMYECKOM HANpPaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (U3HKE.

HEHHOCTA HAYYHOI'O MO3HAHUA:

c(pOpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HaHUE IEHHOCTH HAyYHOW JesATEIbHOCTH, TOTOBHOCTH B IpoOIllecce
U3y4YeHUs (PU3MKU OCYILIECTBIATh IMPOEKTHYIO M HCCIEI0BATEIbCKYIO
NEeSATEIbHOCTh MHIUBUIYATIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBUS
Bba3oBble JJoruueckue JelicTBUA:

CaMOCTOATENBHO  (OpMyJIMpOBaTP U aKTyalIM3UpOBaThb MpoOJIeEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENH NEITENbHOCTH, 3aJaBaTh NapaMeTpbl U KPUTEPUU HUX
JNOCTHIKEHHS,

BBIIBIISITH 3aKOHOMEPHOCTM M TPOTUBOPEYHS B PacCMATPUBAEMBIX
(buU3HYECKUX SIBICHUSIX;

pa3pabaThIBaTh IJIaH PELIEHUs] MPOOJIEMBI ¢ YUYETOM aHaIu3a UMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTh, OLEHUBATH COOTBETCTBHE
pPEe3yJIBTATOB LIENSIM, OLIEHUBATH PUCKHU MOCIEACTBAN EATENBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSIX peajbHOrO,
BUPTYaJIBHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE NPU PELUICHUH KU3HEHHBIX TIPOOJIEM.

Ba3oBnlie ucciienoBarejbLcKie 1eHCTBUA:

BJIa/IETh HAYYHOH TEPMUHOJIOTHEH, KIFOUEBBIMHU TIOHATHUSMU U METOJaMU
(bu3nYecKoil HayKH;



BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATENILCKOM M MPOEKTHOMH
NeSITEeTbHOCTH B 001acTH (PU3HMKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IOMCKY METOJOB pelIeHHs 3agad (U3UIECKOTO
COJEpKaHusl, MPUMEHEHHIO Pa3IMYHBIX METOI0B TTO3HAHMS,

BJa/IeTh BUAAMH JACSITEIBHOCTH MO TOJYYEHUIO HOBOTO 3HAHHS, €ro
MHTEpIpeTaln, IpeoOpa30BaHUI0 U IPUMEHEHUIO B PA3TIMUHBIX Y4EOHBIX
CUTYyallUsiX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CIICICTBEHHBIC CBSI3M U aKTyaJH3UpPOBaTh 3ajady,
BBIIBUTATh THUMOTE3y €€ pelIeHus, HaxOQuTh apryMEHThl Jif
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapameTpbl U KpUTEPUU
pelIeHus;

aHAJIM3UPOBAaTh TMOJYYCHHBIE B XOJ€ pEIICHUs 3aJayd Pe3yJIbTaThl,
KPUTHYECKH OILIEHUBATh UX IOCTOBEPHOCTH, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTb M (OpPMYJIMpPOBATh COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHOM
NeSITEJIbBHOCTH, B TOM YHUCJIE IPU U3YUEHUH (DU3HUKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MIPUOOPETEHHBIN OTIBIT;
yMETh TMEPEHOCUTh 3HAHMS 10 (U3HKE B MPAKTHYECKYIO 001acTh
KU3HEICSITEIbHOCTH;

YMETbh UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 001acTel;
BBIIBUTATh HOBBIE HJIEH, PEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;
CTaBUTH NMPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHSI.

Pabora ¢ unpopmaunmeii:

BJIa/IETh HABBIKAMU NOJTyueHUsI UHpopMau GU3HYECKOTO COACPKAHUS U3
VCTOYHHUKOB PA3HBIX THIIOB, CaMOCTOSITEIIBHO OCYIIECTBIATh IIOUCK,
aHalIu3, CUCTEMATU3AIMI0 M WHTEPHPETALUI0 HMH()OpPMALUU Ppa3IUuYHBIX
BUJIOB U ()OPM TMPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTHh HH(OpMALINH;

UCIIOJIb30BaTh CpEICTBa HH(OPMALMOHHBIX U  KOMMYHHMKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHWH KOTHUTUBHBIX, KOMMYHHUKAaTHBHBIX U
OpraHU3alMOHHBIX 3aJady C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MACHOCTH, TUTHEHBI, PECYypCcOCOEpeKeHUs, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(GOPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEPKaHUS B pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3zHaueHus HMHGOpMalMM U UEJNEBOM ayAuTOPUH, BHIOUpAs
ONTUMAJIbHYIO (JOPMY MPEICTABICHUS U BU3YATTU3ALINH.

KoMMyHUKAaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:



OCYLIECTBIISAITh OOILIEHME HAa YpokKax (U3MKM UM BO BHEYPOUHOMU
NEATEIbHOCTH;

pacro3HaBaTh MPEINOCBUIKM KOH(MDJIMKTHBIX CHUTyallMii W cMsrdarb
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUS C UCIIOJIIB30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATh U UCIIOJIB30BaTh IPEUMYLIECTBA KOMAaHIHOW U MHIUBULYaJIbHOU
paboThI;

BBIOMPATh TEMATUKY M METOJAbl COBMECTHBIX NEHUCTBHH C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAKJIOTO YJIEHA KOJUIEKTUBA;

IIPUHAMATh €M COBMECTHOM JEATEIBbHOCTH, OPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA II0 €€ JOCTW)KEHHUIO: COCTABJIATH IIIAH
JNEUCTBUMN, pacIpeessiTh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYKIaTh
pe3ynbTaThl COBMECTHOM pabOThI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAJAa M KaXKJOI0 y4aCTHHUKA KOMAaHAbl B
o011 pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

[Ipe/ularatb HOBBIE IIPOCKTHI, OLICHUBATH HJEH C IIO3ULUU HOBU3HBI,
OPUTMHAIIBHOCTH, PAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJIATh ITO3UTUBHOE CTPATErMUYECKOE ITOBEICHHE B PA3IUYHBIX
CUTYaLUsIX, IPOSIBISATH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC yHUBeEpCAJIbHbIEC YUeOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATEIBHO OCYIIECTBIIATH TO3HABATENbHYIO ACSITEIBHOCTh B 001aCTH
(U3UKM U ACTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTABUTh U (POPMYJIHPOBATH
COOCTBCHHBIC 3aJ1aUH;

CaMOCTOATENILHO COCTaBJIATH IJIAH PEIICHUS PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBIMOJHEHUs MPaKTUYECKOH pabOThl C YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUN;

JIaBaTh OIIEHKY HOBBIM CHUTYaIlUsM;

pacHIMpsITh paMKH Y4EOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MTPEANOYTECHUH;
JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATh €ro, OpaTh Ha ceb0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIIEHUBATh MPUOOPETEHHBIN OIBIT;

CIoCOOCTBOBATh (POPMUPOBAHUIO U TPOSIBICHUIO JPYAMIIMH B 00JIaCTH
(GU3UKK, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BATENbHBIA M KYJIBTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

AaBaTb OLICHKY HOBBIM CHTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIbHOCTD,
OICHUBATBb COOTBCTCTBUC PCIYJIbTATOB LCIIAM,



e BIQJCTh HaBBIKAMU TIO3HABATEILHOM peQIEKCMU KaK OCO3HAHUS
COBEpIIIAEMbIX JIEUCTBUH M MBICIUTEIIBHBIX MPOILIECCOB, UX PE3yIHTATOB U
OCHOBaHUM;

e HCIIOJH30BATh MPUEMBI PEhICKCUH IJIS OIEHKH CUTYAaIlNH, BLIOOpa BEPHOTO
pEIICHMS,;

e YMETh OLICHMBAaTh PUCKHM M CBOECBPEMEHHO NMPUHUMATHh PEIICHUS IO X
CHIDKEHHIO;

e TMPUHUMATH MOTHUBBI M apPTYMEHTHI JAPYTHX TPH aHAIW3E PEe3yIbTaTOB
JeSATCIIbHOCTH,

e TPUHUMATH ce0s1, TOHMMAs CBOM HEIOCTATKH U JJOCTOWHCTBA,

e TMPUHUMATh MOTHUBBI M apTyMEHTHI APYTUX TPH aHAJIU3€ pPe3yJIbTaTOB
JeSATEeIIbHOCTH;

e TPU3HABATH CBOE MPABO W MIPABO JIPYTUX HA OMTHOKH.

B mpomecce mOCTHX)EHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTPAMMBI T10
buzuke U1 ypOBHS CpeaHero oOmero oO0pa3oBaHHS y OOYy4YarOIIUXCS

COBEPILICHCTBYETCS HMOIIMOHAILHBIH UHTEJIEKT, MpeAnoIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIEIO0  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOIMOHAJIEHOE COCTOSTHUE, BUICTh HAIMPABICHUS PA3BUTHUS COOCTBEHHOM
HYMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

e CaMOPETYJIMPOBAHMUS, BKIIIOUAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJEHWE, CIIOCOOHOCTH aMalTHPOBATHCSI K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TPOSBIISATH THOKOCTh, OBITh OTKPBITHIM
HOBOMY;

e BHYTpPEHHEH MOTHBAIIMH, BKJIIOYAIOIIEH CTpEMIICHUE K JOCTHXKEHUIO LIETTU
U yClexy, ONTUMU3M, HHUITMAaTUBHOCTh, YMEHUE JEHCTBOBATH, UCXOS U3
CBOMX BO3MO>KHOCTEH;

e DOMIIATHH, BKJIIOYAIOMICH CIOCOOHOCTh TIOHMMATh AMOITMOHAIBHOE
COCTOSIHUE JpPYTHX, YUYWUTHIBATH €ro TpPH OCYIIECTBICHUM OOIICHUS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

e COIMAJBHBIX HABBIKOB, BKJIOYAIOIIUX CIHOCOOHOCTh  BBICTPAMBATH
OTHOIIIEHUS C JPYTUMHU JIIOJBMH, 3a00THTHCS, TMPOSBIATH HHTEPEC M
paspemarb KOHMIUKTHI.

[MTPEAMETHBIE PE3VJIbTATDBI

K xoHity oOydenus B 10 knacce npeaMeTHbIE pe3yJIbTaThl HA YIUIYOJIEHHOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:



NOHUMAaTh POJb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COIMAJIbHOM M JITHYECKOM cdepax JesTeIbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAy4YHON KapTUHE MUDA,
3HaYCHHE OIHUCATENbHON, CHUCTEeMATH3UPYIOIICH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PYHKIMH  (QU3MYECKON TEOpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHKHU, POJb (HU3HUECKOW TEOpUH B
dbopMHUpOBaHUU MTPEACTABICHUM O (U3UUECKON KapTHHE MUPA;

pa3nuYaTh yCIOBUS MPUMEHUMOCTH MOIENIeH (GU3MUECKHUX TEJl U MPOIIECCOB
(stB7ICHMIT): WHEpIMATBbHAS CHCTeMa OTCUéTa, aOCONIOTHO TBEPAOE TEIo,
MaTepualibHas TOYKa, PABHOYCKOPEHHOE JIBI)KEHHUE, CBOOOAHOE TajeHue,
a0CoJIIOTHO yripyTras naedopmalis, aOCONIOTHO YNPyroe U abCOIIOTHO
HEYIIPYro€ CTOJKHOBEHHMS, MOJEIM Ta3a, JKUIAKOCTU M TBEPIOIO
(KpUCTANIIMYECKOr0) Tea, UIealbHbINA Ta3, TOUCUHBIN 3apsijl, OJHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznuyaTh ycioBHs (TpaHHUIBI, 00JACTH) MPUMEHUMOCTH (PU3NYECKUX
3aKOHOB, TOHMUMAaTh BCEOOIINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBSACHITH MEXAHUYECKUE TIPOLIECChl U  SIBJICHUS,
UCIIOJIb3YSI OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXAaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO JABWKEHUS, (OPMYJIbl KUHEMATUKH PAaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [anuies AJis CKOPOCTH M TEpeMEIIeHUs,
3akOHbl HbBIOTOHA, TPUHIMII OTHOCHUTENBHOCTH ['amuiies, 3aKoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHHSI UMITYJIbCA U MEXaHUYECKOU
SHEPIUH, CBSI3b PabOTHI CUJIBI C U3MEHEHHEM MEXAHUYECKOW SHEpPTruu,
yCJIOBHUSI paBHOBECHS TBEPJOro Teia), MPU OTOM HCIOJIb30BaTh
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
bu3nYecKX 3aKOHOB: TpeoOpazoBaHuil ['anumies, BTOPOro U TPETHETO
3aKOHOB HPBIOTOHA, 3aKOHOB COXPaHEHHsI HMIIYJbCA M MEXAHUYECKOU
DHEPIrUH, 3aKOHA BCEMUPHOT'O TATOTECHHUS;

aHAM3UPOBATh U OOBSICHATH TEIIJIOBBIC MPOIIECCHI U SABJICHUS, UCTIOIb3YS
ocHoBHble TmoOJoKeHHs MKT u 3akoHBI MOJEKYJISpPHOW (PUBHKH U
TepMOJMHAMHUKU (CBSA3b JAaBJCHUSA HJCATBLHOIO Ta3a Cco CpeaHei
KMHETUYECKOW SHEPrUed TEIUIOBOTO JBMXKEHUS M KOHIIEHTpPAUMEN €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHEHM KHUHETUYECKON
DHEPrUeu TEIJIOBOIO JIBMXKEHUS €r0 YacCTHll, CBSA3b JABJICHUS UICATBHOIO
raza ¢ KOHLEHTpalMe MOJEKYJ M €ro TeMIEepaTypoul, YpaBHEHHUE
MenpaeneeBa—Kianeiipona, mNepBbIA 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpPAHEHMS SHEPIMU B TEIUIOBBIX MpOIleccax), MPU 3TOM HCIOJIb30BaTh



MaTEeMaTHYeCKOE BBIPAXKEHUE 3AKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
ypaBHeHus: MenneneeBa—KnanenpoHa;

aHAJIM3UPOBaTh U OOBSACHATH HJIEKTPUUECKHE SIBICHHUS, HCIOJb3Ys
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI 3JIEKTPOJMHAMHKHU (3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsna, 3aKOH Kynona, HNOTEHIMAIBHOCTD
IEKTPOCTATUYECKOTO TIOJIA, NPHUHLMII CYNEPIO3UIHMH AIEKTPUIECKUX
IIOJIEH, IPU ITOM YKa3bIBas yCJIOBHMS INPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IMPAKTUYECKH Ba)KHBIE COOTHOILIEHHUA: 3aKOHbI OMa g ydacTka
LHENMA W U1 3aMKHYTOM DJJIEKTPUYECKOM Ienu, 3akoH Jxoynsa—JleHuna,
npasuia Kupxroda, 3akonsl @apazes i 31eKTpoIu3a);

ONHUCHIBaTh (PU3UUECKHE IPOLECChl U SIBICHUS, HUCMOJIb3Ys BEIUUYMHBI:
IIEPEMEIICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TEIl, CUJIa,
MOMEHT CHUJIbl, JaBJIEHUE, TOTEHIMAIbHAS JHEPT U1, KHHETUYECKasl SHEPTHs,
MEXaHU4eCcKasl JHeprus, padoTa CUIIbl, IEHTPOCTPEMUTEIBLHOE YCKOPEHUE,
CWJIa TSDKECTH, CHJIa YOPYIOCTH, CHJIa TPEHHUS, MOIIHOCTb, DHEPIUs
B3aMMOJICUCTBUS Tefa ¢ 3eMIIEN BOJIM3H € MOBEPXHOCTH, DHEPTHS YIIPYTOM
nedopManuu MpyKUHbI, KOJIMYECTBO TEIUIOTHI, aDCOIIOTHASI TEMIIEpaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSISI JHEPrusi HIEaIbHOTO
OJIHOATOMHOTIO ra3a, padoTa UAealbHOrO ra3a, OTHOCUTENIbHAS BIAXKHOCTh
Bo3yxa, KIIJI maeasbHOro TEMIOBOrO JABUTATENS; SJIEKTPUUYECKOE IOJIE,
HaIPSHKEHHOCTD JIEKTPUYECKOIO MOJIS, HAPSKEHHOCTD NOJII TOYEYHOIO
3apsja WM 3apsHKEHHOTO 1Iapa B BAaKyyMe€ U B JIUAJIEKTPUKE, NMOTEHLIUAT
AIEKTPOCTATUYECKOTO MOJIsl, PA3HOCTh MOTEHUMAJIOB, AJIEKTPOBUKYIIAS
CWJIa, CHJIa TOKA, HANPSXKEHWE, MOUTHOCTh TOKA, 3JIEKTpUUYECcKass EMKOCTb
IUIOCKOTO  KOHJEHCAaTopa,  CONPOTUBJIEHME  ydacTKa  Lemu ¢
IIOCJIEIOBATEIbHBIM U MAPAJUIEIBHBIM COEUHEHUEM PE3UCTOPOB, SHEPTHS
AIIEKTPUYECKOTO MOJIsl KOHAEHCaTOpa,;

OOBACHATH  OCOOEHHOCTH  MPOTEKAaHWA  (PU3NYECKHX  SIBJIICHUM:
MEXaHUYECKOE [JIBUKEHHE, TEIUIOBOE JIBM)KEHHME 4YacTHI] BEIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JNBIDKEHUE, MudPy3usi, ucrnapeHue,
KHUIICHHE U KOHJEHCAIs, IUIABJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIONepeaaun, AEKTPU3aLUs Tell, SKBUIIOTEHIIMATBHOCTh TOBEPXHOCTH
3apSKEHHOTO TPOBOIHUKA;

IPOBOJUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BEIMUYUHBI OT
JPYTOM C UCIIOJIB30BAHUEM MPSAMBIX U3MEPEHUH, ITPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJIYYEHHOM 3aBUCHMOCTH
bu3nuecKux BEIMYMH B BHUAE TpadukoB ¢ YYETOM aOCOIIOTHBIX
NOTPENIHOCTE  M3MEPEHMH, Jenarb  BBIBOABI IO  pe3yjbTaTam
UCCJIEI0BAHNS;



POBOJUTh KOCBEHHbIE H3MEPEHHS (U3MYECKUX BEIMYMUH, MPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLIEHWBATH A0COJIOTHBIC U
OTHOCUTEJIbHBIEC MOTPEIIHOCTH MPSIMbBIX U KOCBEHHBIX U3MEPEHMUIA;
MIPOBOJIUTH OTBITHI TIO MPOBEPKE MPEIJIOKEHHOW TUITOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh FKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yJbTaThl U J€laTh BBIBOJ O CTaTyce MPEeIJIOKEHHOM
TUIOTE3bI;

co0uro1aTh MpaBuiia 6€30MacHOTO TPy/Aa MPY MPOBEACHUN UCCIICAOBAHNN B
pamMKax  y4yeOHOro  OSKCIEpUMEHTa, MpakTUKymMa ©  y4eOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000pYA0BAHUS;

pemaTrh pacy€THbIC 3aJadyd C SBHO 3aJaHHOM M HESBHO 3aJlaHHOMN
¢uznyecKoil MONEIbI0: Ha OCHOBAaHWH aHallM3a YCIOBHS O0OOCHOBHIBATH
BEIOOp (U3MUECKOW MOJCNIH, OTBEYAMIICH TpeOOBaHWAM 3aadH,
MPUMEHSTH (POPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIAThI (PU3NUECKUX
TEOpU MPHU MCIOJIb30BAHUU MATEMaTHYECKUX METOJIOB PEICHUs 3a/ad,
MPOBOJUTH PACUETHI HA OCHOBAHWW UMEIOIIUXCS JaHHBIX, aHATU3UPOBATH
pe3yIabTaThl B KOPPEKTUPOBATH METOABI PEIICHUS C YUETOM IMOTYUCHHBIX
pEe3yIbTaTOB;

pemaTh KayeCTBEHHBbIE 3a7aud, TpeOyrolue MPUMEHEHUs 3HAHUN U3
Pa3HbBIX pa3lesoB Kypca PU3UKH, a TAK)KE UHTETpallui 3HAHUN U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY pacCy>XJI€HUI ¢ ONOPOil HAa N3yUYEHHbBIE 3AKOHBI, 3aKOHOMEPHOCTH
U (pU3UYECKUE SBICHUS;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUS A OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPUTEIILHBIX TPUOOPOB, TEXHUUECKUX YCTPONCTB U
TEXHOJIOTHYECKUX MPOIIECCOB;

MIPUBOJIUTH TPUMEPHI BKJIaa POCCUUCKUX U 3apYOCIKHBIX YUEHBIX-(DHU3HUKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUpPA, B
Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

aHAJM3UPOBATh U OIICHUBATH MOCIEACTBUS OBITOBOW M MIPOU3BOICTBEHHON
NEeSATEIbHOCTH 4YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECCaMU, C
MO3UIINHI HKOJOTUUECKON O€30MaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOOTIOIH30BAHUN, & TAK)KE€ PAa3yMHOM HCIIOIb30BAHUU JOCTHKECHHM
HAyKAd W TEXHOJOTUW JUIsl JaJbHEHIIEro pa3BUTHUA YEJIOBEUYECKOTO
00I11eCTBa;

OPUMEHSATh pa3iuyHble CcrocoObl paboThl ¢ MHpOPMALMEH (PU3NUECKOTrOo
COJIEp)KaHUsI C KCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJIOTUM, TIPU 3TOM HCIOJIB30BaTh COBPEMEHHbIE HH(MOPMAIIMOHHbIE



TEXHOJIOTUM ISl TIOMCKA, TNEpepadOTKHM M MpEeAbsBICHUS Y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(GOPMAIUH, CTPYKTYPUPOBAHUSI U UHTEPIPETALIUU
uH(hoOpMaIUKU, TOJYYECHHOM U3 PAa3IMYHbIX HCTOYHHUKOB, KPUTHUYECKU
aHAM3UpOBaTh  MOJy4aemMyr0  HMHQOpMAIMIO W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUW, TaK U Ha OCHOBE
aHaJM3a UICTOYHUKA UHPOPMALIUK;

MPOSIBIIATH OpraHU3allMOHHBIE U MTO3HABATEIIbHBIE YMEHHUS
CaMOCTOATEIBHOTO NPUOOPETEHNSI HOBBIX 3HAHHUI B IPOLIECCE BBITIOJHEHUS
MPOEKTHBIX U Y4eOHO-HCCIET0BATENbCKUX PaldoT;

paboTarh B TpyIIE C HCIOJHEHUEM pPa3IUYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBaTh pabOTy I'PYyMIbl, PAMOHATIBHO PACTIPEAEIATh AEATEIbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJCKBATHO OLEHUBATh BKJIAJ KaXXIO0Iro U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI;

IPOSIBIISITE MOTUBAIMIO K Oyaymiel mpohecCHOHATbHON AEITeTbHOCTH 110
CHELMATBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

K xoHity oOydenusi B 11 knacce npeqMeTHbIE pe3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAFOITNXCS YMEHUM:

MOHUMATh POJIb PU3UKHU B IKOHOMHUUECKOU, TEXHOJIOTHUECKON, COITMATLHOM
U 3TUYECKOHN cdepax NeATeNbHOCTH 4YEJIOBEKa, pOJib U MECTO (PU3UKHU B
COBPEMEHHOW HAYYHOU KapTUHE MHUPA, POJIb ACTPOHOMHUU B IPAKTHYECKON
NEATEIIBHOCTH YEJIOBEKAa M JAJIbHEUIIEM HAay4YHO-TEXHHUYECKOM Pa3BUTHH,
3HAYEHHUE OINUCATEIBbHOM, CHUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHON H
IPOrHOCTUYECKON (PyHKUIMH (PU3MUECKOW TEeOpuu — BJIEKTPOAMHAMUKH,
CHELIMAIbHOM TEOpUH OTHOCUTENIBHOCTH, KBAHTOBOM (U3UKH, pOJIb
¢dbuznyeckoid Teopuu B (POPMHUPOBAHUU NPEACTABICHUNU O (Puznueckoit
KapTUHE MHpa, MECTO (PU3NYECKOM KapTHHBI MHpa B OOLIEM pAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOLIE;
pa3auyaTh yCIOBUS IPUMEHUMOCTH MOJIeel PU3NUECKUX TeJ U IIPOLECCOB
(s1BJIEHUIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE ITOJI,
rapMOHHUYECKHE KOJeOaHHsl, MaTEeMaTUYECKU MAasiTHUK, HACAIbHbBIN
NPY>KUHHBIN MasITHUK, rapMOHUYECKUE BOJIHBI, UJeaIbHbIN
KoJie0aTeNbHBIN KOHTYp, TOHKAas JIMH3a, MOJIeIel aTOMa, aTOMHOTO si7jpa U
KBAaHTOBOM MOJEIIM CBETA;

pasznuyaTth ycioBHs (TpaHulbl, 00JIACTHM) MPUMEHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJbHbIX 3aKOHOB U
OTPaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaJIM3UPOBaTh U OOBSACHATH 3JIEKTPOMArHUTHBIE MPOILECCHl U SBIICHUS,
UCIIONBb3Yysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBI JJIEKTPOJAMHAMUKM U
CHEIUaIbHOW  TEOPUU  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



ANEKTPUYECKOro  3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIMM B DJEMEHTE DJJIIEKTPUYECKOM IENU CO CKOPOCTHIO
M3MEHEHHUSI CUJTbI TOKA, MOCTYJIATHI CIIEIIUATIbHON TEOPUH OTHOCUTEILHOCTH
OHHIITEITHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLECCHI U SBJICHUS, UCTIONb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHWE  ODHHIITEHHA  1JId
doTordekra, mepBoIit 1 BTOpOi mocTynatsl bopa, MpUHITUIT COOTHOMICHUS
HeonpenaenéHHocte ['elizeHOepra, 3aKOHbI COXpPAHEHHUs 3aps0BOrO H
MacCOBOTO YHCEN U SHEPTUU B SIACPHBIX PEAKIIMIX, 3aKOH PATUOAKTUBHOTO
pacmnana);

ONMKCHIBATh (PU3WYECKUE TPOILIECCHl M SIBICHUS, MCIOJIb3Ys BEIUYHHBIL:
HaIMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIMAN 3JIEKTPOCTATUYECKOrO
NOJISI, Pa3HOCTh MOTEHUUAJIOB, AJIEKTPOABWKYINAS CHIIA, HHIYKIHS
MAarHuTHOTO TMOJSl, MarHUTHBIM MOTOK, cuia AMIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIIAs CUJAa CAMOMHIYKIHMH, SHEPrus MArHUTHOTO MOJIs
MIPOBOJHUKA C TOKOM, PEIIATUBUCTCKUI UMITYJIbC, TIOJIHASI SHEPTUS, SHEPTUS
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTUA U UMITYJILC (DOTOHA, MACCOBOE YUCIIO
U 3apsil siipa, SHEPIUs CBSI3U SIpa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUsA  (PUBNYECKUX  SIBIICHUIA:
AIIEKTPOMArHUTHAsI MHIYKIWS, CAMOUMHIYKITUS, PE30HAHC, HHTep(depeHIns
BOJH, Audpakius, JUCIIepCUs, TMOJHOE BHYTPEHHEE OTpa)xKeHue,
dbotoanekTpuueckuii 3pdekT (hororddexr), anbda- u 6era-pacnasl saep,
raMMa-u3JiaydeHue siep, Gu3n4ecKue MPUHIIUIBI CIEKTPATbHOTO aHAIU3a U
paboTHI J1a3epa;

ONpENENATh HAMPABICHUE HHAYKIUUA MAarHUTHOTO TMOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTH U300pakeHUe, CO3JaBAEMOE MIOCKUM 3€PKajIOM, TOHKOW JIMH30M,
Y PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATAOIIME ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI JUIS aHaiM3a W OOBACHEHUS (U3UYSCKUX  IPOIECCOB,
MPOUCXOAIIUX B 3BE37aX, B 3BE3/IHBIX CUCTEMAaX, B MEXKTaJlaKTUYECKOU
cpeje; ABUKEHUSI HEOSCHBIX TeJl, IBOJIIOLIUU 3BE31] U BCelleHHO;
MPOBOJUTH HCCIIEOBAaHUE 3aBUCUMOCTEH (PU3WYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM TMPSAMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl MOJYYEHHON  3aBUCUMOCTHU
bu3nuecKux BEIMYMH B BHUAE TpadukoB ¢ YYETOM aOCOIIOTHBIX
MOTPEIIHOCTe  M3MEpPEHMM, JleJlaTh  BBIBOJABI [0  pe3yjbTaTaM
UCCIIEIOBAHUS;



IPOBOJNTH KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTUMAJBHBIA METOJ M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHTEJIBHBIE MIOIPEIIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHHU;
IPOBOJUTH OMBITHI TIO MPOBEPKE MPEAIOKEHHOW TMITOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh FKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh
IIOJIyYEHHBIE PE3yNbTaThl M JENaTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

OMKCHIBATH METO/bI MTOTYUYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
co0Jro1aTh paBuia 6€30MacHOIo TpyAa IpH MPOBEICHUN HCCIEI0BAaHUH B
paMKax  y4eOHOro  SKCHEpHUMEHTa, MpakTUKymMa W  y4eOHo-
UCCJIEIOBATENBCKOW W IIPOEKTHOM JEATEIBHOCTH C MCIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemaTh pacy€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
(u3MYecKOl MOJENbIO: HAa OCHOBAaHMM aHajiu3a YCJIOBHS BbIOMpATH
¢usznyeckue MOJENH, OTBEYarollUe TPeOOBAHUAM 3aJauyd, NPUMEHSThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJaThl (PU3NUECKUX TEOpUH
IPU  HUCIIOJIB30BAHUM MaTEMaTHYECKUX METOAOB DEIICHMs  3ajad,
IPOBOJUTH PACUETHl HA OCHOBAHMU UMEIOIIUXCS JaHHBIX, AHAIU3UPOBATH
pe3yabTaThl U KOPPEKTUPOBATH METOABI PELICHUS C YYETOM IMOIYYEHHBIX
pe3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOylolue NPUMEHEHUs 3HaHWM U3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY pacCy>XJIEHUI ¢ ONIOPOIl HAa U3yUYEHHbBIE 3AKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SBICHMUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS JUII OOBSICHEHHUS OCHOBHBIX
MPUHIIUIIOB PaOOTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX MPOIIECCOB;

IPUBOJUTH IPUMEPHI BKJIa/1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEro MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOICTBEHHOU
NEeATEIbHOCTH 4YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECCaMU, C
MO3UIHMI 3KOJOTHYEeCKON 0€30MacHOCTH, MPEACTABIECHUI O palliOHaIbHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BaHUU JOCTHKEHHIM
HAyKd W TEXHOJOTMW JUIsl JaJbHEHIIero pa3BUTHUA YE€JIOBEYECKOTO
00I11eCTBa;

OPUMEHSATh pa3uyHble crocoObl paboThl ¢ MHPOpMALMEH (PU3NUECKOTrO
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX



TEXHOJIOTMM, IPU ATOM MCHOJIb30BaTh COBPEMEHHBIE MH(DOPMALIMOHHBIE
TEXHOJOTMM JJI1 TIOMCKA, NepepadOTKU U MPEbsIBICHUS Y4YEOHOH U
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJYUYEHHOWM U3 Ppa3IUYHBIX HCTOYHHMKOB, KPUTHUYECKU
aHAM3UpOBaTh  TMOJIy4yaeMyl0  HHQOpPMAIMI0O W  OLEHHWBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHUM, TaK M HA OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLUY;

HPOSIBIIST OpraHu3alOHHBIE U [I03HABATEIIbHBIE yMEHUs
CaMOCTOSITEIFHOTO MPHUOOPETEHUSI HOBBIX 3HAHUH B MPOLIECCE BBHITTOIHEHUS
IPOEKTHBIX U Y4EOHO-HUCCIEA0BATEIbCKUX PAdOT;

paboTaTh B TpylNe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIbHBIX pOJIEH,
IUTAHUPOBaTh pabOTy I'PYyMIbl, PAaMOHAIBHO PACTIPEAEIATh AEATEIbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJ€KBATHO OLEHMBATh BKJIaJ KaXIOro U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PACCMATPUBAEMON MTPOOIEMBI;

IPOSIBIISATE MOTUBALUIO K Oyaymied npoecCUOHAIBHON AESITEIbHOCTHU 110
CHELMATBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Koutpoasubie IIpakTuyeckue
n/n NporpamMmbl Bcero o0pa3oBarTejibHbIE
padoThI padoThI
pecypchl
Pa3zaen 1. HAYYHBIM METO/ ITIO3HAHUSI TIPUPO/IbI
1.1 HayunsbIit MeTod TO3HAHMS IPUPOJIBI 6 bubmorexa HOK
’ Y A PHPOA https://m.edsoo.ru/f16b68d7
Uroro no pazgeny 6
Paznen 2. MEXAHUKA
bu6nmoreka [IOK
2.1 K 10 1
MHEMATHRA https://m.edsoo.ru/f16b68d7
bu6nuoreka [IOK
2.2 1
Hlusamuica 0 https://m.edsoo.ru/f16b68d7
N bu6nuoreka [IOK
23 Cratuka TBEpAOrO TENA > ! https://m.edsoo.ru/f16b68d7
bubmnoreka LIOK
2.4 1 1
3aKOHBI COXpPAHEHHS B MEXaHUKE 0 hitps://m.cdsoo.ru/fl6b68d7
Wroro no pazneny 35

Pa3nea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHOKHHETUYECKON TEOPHUH 15 1 bubmorexa LOK
) yAp P https://m.edsoo.ru/f16b68d7
b K
3.2 Tepmoaunamuka. TemnoBbie MalIMHbI 20 1 nommorexa O

https://m.edsoo.ru/f16b68d7



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 bubmmoreka [IOK
’ HEPEXOIbI https://m.edsoo.ru/f16b68d7
Wroro no pazneny 49
Paznen 4. 9JIEKTPOJIMHAMUKA
bu6nuoreka [IOK
4.1 24
UIKTpHIECKOE NOle https:/m.edsoo.ru/f16b68d7
. . bubmuorexa [JOK
4.2 IT 24
OCTOSTHHBIN AJICKTPUIECCKHUI TOK https://m.edsoo.ru/fl 6b68d7
Bbubnuoreka [JOK
4.3 ToKit B pasTHHEIX Cpefax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 54
Pazgen 5. PUBNYECKUI TIPAKTUKYM
. bubnuorexa [JOK
5.1 o 16 16
HSHHCCRIH HIPaKTHIyM https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
bu6mmoreka [IOK
P 10
C3CPBHOC BpEMA https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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11 KJIACC

KosaunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM undgposbie
Ne i/l P Konrpoabnbsie IIpakTuueckue (pp )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
Pazgean 1. JIEKTPOAUHAMMUKA
1.1 MarsuTtHoe 1moJje 14 bubmorexa HOK
https://m.edsoo.1ru/39859¢f1
bu6nuoreka [JOK
1.2 2 13 1
JICKTPOMArHHTHAN HHAYKIWA https://m.eds00.ru/39859¢f1
Uroro no pazgeny 27
Paznen 2. KOJIEBAHUSA 1 BOJITHbBI
2.1 MexaHn4eCcKHe KoIeOaHus 10 bubmorexa [TOK
https://m.eds00.ru/39859¢f1
bu6nuoreka [IOK
2.2 1
DNeKTpOMarHUTHBIE KOJICOaHUs 5 hitps://m.edsoo.ru/39859f1
)3 MexaHW4eCcKUE U SIIEKTPOMArHUTHBIE 10 1 bubnmnoreka HOK
' BOJIHBI https://m.eds00.ru/39859f1
2.4 Onrika 25 1 bubmorexa [TOK
https://m.eds00.ru/39859¢f1
Hroro no paszneny 60

Pasnea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCHUTEJIBHOCTH

3.1 OcuoBel CTO

Hroro no pasacity

5

1

bubmmorexa [JOK
https://m.eds00.ru/39859¢f1



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

Pa3znea 4. KBAHTOBAS ®U3UKA

4.1 KopryckyaapHO-BOIHOBOH AyalIu3M 15 bubmorexa TIOK
' PHyCKYTAP Y https:/m.eds00.ru/39859%f1
bu6nuoreka [IOK
4.2 ()] 5
H3HKa atoma https:/m.eds00.ru/39859%f1
43 ®du3nka aTOMHOTO SI/Ipa U JIIEMEHTAPHBIX 5 bubmmoreka [JOK
’ 4acTHI] https://m.eds00.ru/39859¢f1
Uroro no pazgeny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6nmoreka [IOK
5.1 DeMeHTHl aCTPOHOMUU M aCTPOPUIUKU 12 hitps-//m.cdsoo.rw/39859%f1
Utoro no pazgeny 12
Paznea 6. PU3HUYECKHAN MPAKTUKYM
bu6nuoreka [IOK
A O i 1 1
6 MISHHACCKHIL NpakTHioHM 6 6 https://m.edso00.ru/39859ef1
Wroro no pazneny 16
Pazgen 7. OBOBIIAIOIIEE TIOBTOPEHUE
Cucremaru3zamus u 00o0meHne
71 MIPEAMETHOTO COJEPKAHMS U OIIbITa 15 bubnmoreka [JOK
' NS TeIbHOCTH, TPUOOPETEHHOTO MPU https://m.edsoo.ru/39859¢f1
n3ydeHun kypca ¢usuku 10 — 11 kmaccon
Hroro no paszneny 15
bu6mmoteka [IOK
P 10
FIEPBHOC BpEMA https://m.edsoo.ru/39859¢f1
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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

ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoJsun4yecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrtponbnbsie IlpakTnyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
®dusnka — pyHIaMEeHTAIbHAS HayKa O 1 bubnmnoreka HOK
npuponae https://m.edsoo.ru/1beef346
Hayunblii MeTOA MO3HAHUS U METO/IBI bubmmoreka [JOK

HCCIICIOBaHUA (bI/IBI/I‘ICCKI/IX SIBIICHUI

https://m.edsoo.ru/3a7fde29

DKCIEPUMEHT U TEOpHs B MpoIlecce
no3HaHus mpupoel. Habmonenue u
HKCIIEPUMEHT B (PU3UKE

Bbubnuoreka [IOK
https://m.edsoo.ru/34¢49931

Crioco0b1 m3mMepeHns HU3NIECKUX
BCJIMYHUH

AOCOIIOTHAS U OTHOCHUTEILHAS
MNOTPCIIHOCTHU I/IBMCpeHI/Iﬁ
(1)I/ISI/I‘IGCKI/IX BCINYHH

MonenupoBanue B ¢pusuke. Poib u
MecTO (GU3HKH B (DOPMUPOBAHUH
COBPEMEHHOM HAYyYHOU KapTHHBI
MUDA, B IPAKTUYECKON AEATEIbHOCTU
moaei

Mexannueckoe nBuxkenue. Cucrema
otrcueTa. OTHOCUTEIHHOCTh
MEXaHUYECKOTo IBMxKeHus. [Ipamas u
oOpaTHas 3a/1a4ll MEXaHUKU

bu6nuoreka [IOK
https://m.edsoo.ru/ca2def03

bubmnoreka LIOK
https://m.edsoo.ru/7f18fda3

bubmnoreka IIOK
https://m.edsoo.ru/eabbded1

bu6mmoreka [IOK
https://m.edsoo.ru/e9a52102



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
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https://m.edsoo.ru/e9a52f02

Paauyc-BekTop MarepranibHOM TOUKH,
€ro MpOEKIUHA Ha OCU KOOpPIAUHAT.

qacToTa. HCHTI)OCTpeMI/ITCJIBHoe u
IMMOJIHOC YCKOPCHUC

8 Tpaektopus. [lepemenienue. buomorexa [IOK
https://m.edsoo.ru/30al08a5
Cxopocth. X poekiuu Ha ocu
KOOpJMHAT
PaBHOMEpHOE ITPAMOJIMHEWHOE

9 neuxenue. ['paduyeckoe onucanue bubnmoreka [JOK
PABHOMEPHOTO MPAMOJUHEHHOTO https://m.edso00.ru/89ba7190
JBUYKECHHUS

10 CroxeHue nepeMenieHnii u bubmmoreka [JOK
ckopocrei. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHOoMepHOE IBUKEHHUE.

1 MrHoBeHHas CKOPOCTh. Y CKOPEHHUE. bubnmnoreka HOK
[IpsimosHENHOE NBUKEHUE C https://m.edso0.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
['padmyeckoe onmcanue

12 MPSMOJIMHEHHOTO JBHXKCHUS C Bubmorexa ITOK

https://m.edso00.ru/b7560bbf
MOCTOSITHHBIM YCKOPEHUEM
CBoOoniHOe majeHne. Y cKopeHue

13 ¢BOOOIHOTO IMaeHNUA. 3aBUCUMOCTD bu6nmoreka [IOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/f738109¢
BpPEMEHU U UX IrpaduKu

14 JIBukeHue Tena, OpOIIEHHOTO O] bubmmoteka [IOK
YIJI0M K TOPU30HTY https://m.edsoo.ru/71cbb4£5
KpusosnHeliHOE NBUKEHNE.

JIBHKEHHE 110 OKPYKHOCTH. YTJI0Bas
15 Y JIMHEHas ckopocTs. [lepuon n bbmmorexa LTOK

https://m.edso0.ru/331961tbe



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
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KonTtponbHas pabora no Teme

bub6nuoreka [IOK

16
"KunemaTtuka" https://m.edsoo.ru/1242£32¢
IIepsblit 3ak0H HproTOHA.

17 HNuepuuanbHble CUCTEMBI OTCYETA. bubnunorexa [IOK
IIpuHuun oTHOcUTENbHOCTH [ anumes. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHbie CUCTEMBI OTCYETA

18 Cuna. PaBHO€MCTBYIOIIAS CUila. bu6muoreka [JOK
Bropoii 3akon HeroToHa. Macca https://m.edsoo.ru/141d3837

19 B3aumoneiictue Ten. Tperuil 3akoH bu6nuoreka [JOK
Hrrotona https://m.edsoo.ru/57dba505
ITpuHITAT CYTIEPIIO3UIINN CHJI.

20 P:me}LIIHe 323] aqua I L:/IMGHCHI/IG bubmorexa LOK

A P https://m.edsoo.ru/bdf997fb
3akoHOB HrroTOHA
3aKOH BCEMUPHOI'O TSATOTEHUSL.
21 3KBI/IBaJI€HTIfOCTI) T'PaBUTAIIMOHHOM 1 bubmmorexa LOK
. p H https://m.edsoo.ru/9aba2b0a
WHEPTHOM Macchl

” Cuiia TSKeCTH U yCKOPEHUE bubmmoreka [JOK
¢BOOOIHOTO IMTaCHUS https://m.edsoo.ru/22757126
JIBKkeHre HeOSCHBIX TEI M MX
HMCKYCCTBEHHBIX CITYyTHUKOB. [lepBas bubmuorexa [HOK

23
KOCMHUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa

24 Cwuia ynpyroctu. 3akoH ['yka. Bec bubmuotexa [JOK
TeJla https://m.edsoo.ru/0ae2cd84
Cuna tpenus. IIpupoaa v BUALI CHIT
T eHI/I;pI[BI/I)KerI/IepB JKUIKOCTH U bubmaorexa LIOK

25 p ' https://m.edsoo.ru/1fa86499

rase ¢ y4€ToM CHJIbI COIIPOTUBIICHUS
Cpebl

https://m.edso00.ru/2¢cb29676



https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
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26 Jasnenue. I'mapocratnueckoe bubmmoreka [JOK
nasienue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOTIOTHO TBEPAOE TEIO. bubamnoreka HOK

27 ITocTynarenbHOe U BpalaTeibHOe bubmmoreka [JOK
JIBUJKEHUE TBEPJOTO TEa https://m.edsoo.ru/2b95d57¢

)3 MOMEHT CujIbl OTHOCHTEILHO OCH bubmmorexa [JOK
Bpaienus. [1neqo cuiibl https://m.edsoo.ru/653d3459
CroxeHue cuil, MPUIOKEHHBIX K

79 TBepaoMy Teny. LleHTp TsxecTu Tena. bubmmoreka [JOK
VYcnoBust paBHOBECHS TBEPIOTO Tea. https://m.edsoo.ru/9aa79a7d
Bunsl paBHOBECUS

30 Pentenue 3amau buGnnorexa LHOK

https://m.edsoo.ru/dc1caac0

31 KonTponbhas pabota no teme bubnmoreka [JOK
"Ilunamuka. Ctatrka TBep10ro Tena" https://m.edsoo.ru/9f5a574¢
HNMnynec MaTepuanbHOU TOYKH,

CHUCTEMBI MaTePUATIbHBIX TOYEK.

32 LenTp Macc cuctemMbl MaTepUaIbHBIX ngg;;fg;gﬁ/}jbbgz%b
Touek. Teopema 0 IBHKEHHUH LIEHTpa
Mmacc
NmMnynbe cuibl 1 n3MEHEHUE

33 UMITyJIbCa Tella. 3aKOH COXPaHEeHUs ngj/l;l;?:;(;gr?ﬁ?,foazzl
UMITyJIbCca. PeakTuBHOE IBUKEHUE
MoMeHT uMItyabca MaTepUaIbHON

34 touku. [IpencraBienne o coxpaHeHUH bubnmnoreka [JOK

MOMCHTAa UMITYJIbCAa B ICHTPAJIbHBIX
IIOJIAX

https://m.edsoo.ru/d6532eb9



https://m.edsoo.ru/a28aa7ad
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bu6nuoreka [IOK

35 Pewenne 3anau
A https://m.edso0o.ru/f7706d63
Pabora cuiibl Ha MajioM U Ha
36 KOHEYHOM MEPEMEIIECHNH. bubnmoreka [JOK
I'padpuaeckoe npeacTaBieHue pabOTHI https://m.edso00.ru/913974c7
CHJIBI. MOIITHOCTE CHJIBI
Kunernueckas sneprus. Teopema o6
. bubmuorexa [JOK
37 M3MEHEHUU KHHETUYECKON YHEPTHH
. https://m.edsoo.ru/9a5e2e74
MaTepuaIbHOU TOUKH
[ToTenuuanpHble ¥ HEMOTEHIIUAILHBIE
38 cuisbl. IloTeHIMansHasg SHEPT U buGnnorexa LIOK
' pri. https://m.edsoo.ru/554bafcc
Bropas kocMuueckasi CKOpoCThb
Tpetbst KocMUYecKkast CKopocThb. CBS3b
paboThl HEMOTEHIIMAIBHBIX CHII C
N bu6nmoreka [IOK
39 M3MEHEHHNEM MEXaHUYECKOM dHEprun
https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON SHEPTrUun
Yrpyrue u Heynpyrue CTOJTKHOBEHHS.
40 v EZHGHI/IG Bey Hp};IJII/I JUTSL MIealIbHOM bubmmorexa [TOK
P PHY https://m.edsoo.ru/f30f43b6
KUJIKOCTH
A1 KoHTponbHast pabota 1o Teme bubnmnoreka HOK
"3aKOHBI COXpaHEHHS B MEXaHUKE" https://m.edsoo.ru/474e7c4a
Pa3BuTue npencraBieHuid 0 npupoe
47 Ter10Thl. OCHOBHBIE MOJIOKEHUS bu6mmoreka [IOK
MKT. Iuddyzus. bpoyHnosckoe https://m.edsoo.ru/b0a4445f
JBUKCHHE
Crpoenne ra3000pa3HbIX, )KAIKUX U
bu6mmoteka [IOK
43 TBEPJBIX Te. XapaKTep JBUKECHUS U

B3aUMOJCHCTBHS YaCTHUI] BEIIECTBA

https://m.edsoo.ru/c44d02¢e2



https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
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Macca u pa3Mepsl MOJIEKYT (ATOMOB).

bu6nuoreka [IOK

44 KomnuectBo BemiectBa. [TocTosinna
JIACCTBO BEMecTD TORHAA https://m.edsoo.ru/c5b72ab7
ABoranpo
45 Temneparypa. Teriosoe paBHOBecHE. bubmmoreka [JOK
[ITkana [enbcust https://m.eds00.ru/0070d493
bu6nmmoreka [IOK
46 Pemenue 3ana
HieHHe safad https://m.edsoo.ru/1531abas
bu6nmoreka [IOK
47 "n iras. I’
ACILHBIH 143, £ a30BPIC SAKOHBL https://m.edsoo.ru/1deb2367
43 YpaBHenue Menpeneena- bubamnoreka [HOK
Knaneiipona. Pemenue 3amau https://m.edsoo.ru/8d12c328
49 AOconroTHas TeMIiepaTypa. 3aKoH bubnmnoreka HOK
JlanpToHa https://m.edsoo.ru/14¢02d1f
50 W3omporuieccel B naeaaibHOM rase ¢ bubmmoreka [IOK
MOCTOSIHHBIM KOJMYECTBOM BEIIIECTBA https://m.edsoo.ru/68878d51
I'padpuueckoe npeacrapieHue
51 Hfog) OIIECCOB: ESiTe Ma, U30X0opa bubmorexa HOK
pott ' pMa, P, https://m.edsoo.ru/1344327b
n3zobapa
bu6nuoreka [IOK
52 OcHoBHoe ypaBHenne MKT
HOBHOC ypaBHEHH https://m.eds0o0.ru/c8094721
bubmnoreka IIOK
53 Pemenue 3ana
HieHHE sakad https://m.edsoo.ru/10265a05
CBs13b a0COTIOTHON TEMIIEpaTyphbl
TEPMOJIMHAMHUYECKON CUCTEMBI CO
54 CpeIHel KHHEeTHYECKOH SHepruen https://m.edsoo.ru/c38af875

MOCTYNaTeNbHOTO TEIJIOBOTO
JIBIDKEHUS €€ YaCTHUI]



https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
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55 O06o001IeHre U CUCTEMaTH3alUs bubnuorexa [JOK
3Hanui mo teMe "OcaoBsl MKT" https://m.edsoo.ru/09d12{d8
56 KonTtponbHas pabora o Teme bubnunorexa LIOK
"OcuoBsl MKT" https://m.edsoo.ru/13adad59
TepMoguHamMuyecKkasi CUCTEMA.
3aganve BHEIIHUX ycinoBui st T/]
cucTtembl. BHellHne 1 BHYyTpEHHHE
57 napametpsl. [lapamerpsl T/] cucrtemsl Bubmmorexa [IOK
P pEI- 18P P https://m.edsoo.ru/5f8d38a3
KaK CpeIHHE 3HAUCHUS BEIUYHH,
ONMCHIBAIOIINX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
58 Camonpou3sBosibHas penakcarus T[] bubmorexa HOK
p p https://m.edsoo.ru/8ec51210
CHCTEMBI K TEIJIOBOMY PaBHOBECHUIO
Moaens uaeaabHOTO ra3a B
bu6nuoreka [IOK
59 TEPMOJUHAMUKE. Y CIIOBHUS
. https://m.eds00.ru/29355001
MIPUMEHUMOCTHU STOH MOJIEIH
VpasHenue MenpeneeBa-Knanelipona
60 U BEIpA)KEHUE i1 BHYTPEHHEN bubmorexa HOK
P yp https://m.edsoo.ru/bal178d0
SHEpPruu
Bripaxenue 111 BHyTpEHHEH SHEPTUH
61 O0JTHOATOMHOI'0 HJICaJIbHOIO rasa. bubmmoreka [IOK
KBa3zucratnueckne u HeCTaTHYECKHE https://m.edsoo.ru/ac5cacl5
MPOLIECCHI
OnemeHTapHas pabora B
6 TepMOJMHAMUKE. Beruncnenue bubnnorexka HOK

paboTHI 10 TpaduKy mporecca Ha pV-
JarpaMmMe

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



https://m.edsoo.ru/09d12fd8
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https://m.edsoo.ru/29355001
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Tennonepenaya Kak crocod

bu6nuoreka [IOK

63 W3MEHEHUS BHYTpeHHel sHeprun T /] hitps://m.cdsoo.rw/3d734561
CHUCTEMBI 0€3 COBEpIIICHUS padOTHI

64 KonBekuusi, TEII0NIpOBOIHOCTD, bu6muoreka [JOK
H3Iy4YECHHE https://m.edsoo.ru/157b54cd
KonugecTtBo TemtoTel. TennoéMKoCcTh

65 Tena. YienpHas U MOJIsipHas bu6muoreka [JOK
TEIUIOEMKOCTH BEIIECTBA. Y IeJIbHAsS https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPaHUsI TOTLIIMBA

66 Pacuér xonuuecTBa TEIIOTHI IpU bubmmoreka [JOK
Terionepeaayde https://m.edsoo.ru/1db5ad4e

67 [TonsiTie 06 amuabaTHOM mpoIiecce. bubmmoreka [JOK
[lepBblii 3aKOH TEPMOIMHAMUKHU https://m.edsoo.ru/d8098824
KonmdecTBo TemnoTe u paboTa Kak

68 Mepbl U3MEHEHUS! BHYTPEHHEH bubmmorexa LHOK

https://m.edsoo.ru/b047alcd

sHepruun T/] cucremsl
BTopoii 3aK0H TepMOJIMHAMUKY IS

69 PAaBHOBECHBIX 1 HEPABHOBECHBIX bubnmnoreka HOK
nporeccoB. HeoGpatumocTtsb https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MPOIIECCOB

70 [IpuHIMIIBI AEHCTBUS TEMIOBBIX bubmnoreka IIOK
maruH. KITJT https://m.edsoo.ru/2¢945513

71 MakcumanbsHoe 3Hadenue KIT. I{uxn bu6mmoteka [IOK
Kapuo https://m.edsoo.ru/fe3857b9

bubmmoteka [IOK
2 Pemenne sanau https://m.edsoo.ru/b3efal8b
7 DKOJOTHUYECKHE aCTICKTHI bubmmorexa [JOK

HCITIOJB30BaHMs TCIIJIOBBIX

https://m.edsoo.ru/9867aaa7
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nsurareneil. TennoBoe 3arps3HeHne
OKpYXaroIleil cpeapl

74 Penenue 3anau bubmorera HOK
https://m.edsoo.ru/c8c70432
O00011eHNE U CHCTEMATH3AINS
75 3HaHui 1o Teme "TepmoauHamMuka buGnnorexa LHOK
P ) https://m.eds00.ru/28d62b3f
TenmaoBble MaIlIMHEI
KoHTponbHast pabota 1o Teme
76 "TepmoauHamuka. TemioBnie bubmmorexa LHOK
P . ' https://m.edsoo.ru/1b6e26¢5
MallliHBI
[TapooGpa3oBanre U KOHIEHCAITHS.
bubnmoreka [IOK
77 Ucnapenue u kunenue. Y neabHas
https://m.edsoo.ru/6f8¢6777
TEIIOTa TapooOpa3oBaHuUs
Hacrimennble 1 HeHACHIIIIEHHBIE
napel. KauecTBeHHas 3aBUCUMOCTh
IUIOTHOCTH U JaBJIEHUS HACHIIIIEHHOTO
73 napa oT TeMIlepaTyphbl, UX bu6nuoreka [IOK
HE3aBUCHUMOCTH OT 00BbEMa https://m.edsoo.ru/f5¢17d02
HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUTICHHS OT JaBJICHUS B
JKHJIKOCTH
79 BraxxnocTh Bo3yxa. AOCOMIOTHAS U bubnnoreka HOK
OTHOCHUTEJIbHAS BJIAKHOCTh https://m.edsoo.ru/30ebbb79
bu6nuoreka [IOK
80 Pemenue 3amau
A https://m.edsoo.ru/18¢95ff3
TBépnoe teno. Kpucramnmueckue n
bubmmorexa [JOK
81 aMmopdHbIe Teaa. AHU30TPOITHS

CBOMCTB KpUCTaJlJIOB

https://m.edsoo.ru/20a88a03
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ITmaBnenue u KpucTtauin3anus.

bu6nuoreka [IOK

82 V nenpHas TEIUIOTA IIJIABJICHHUS. hitps://m.edsoo.ru/6ee91cOf
CyOmumarnus
Jedopmaruu TBEpIOTO TENA.

23 Pacrsoxenne u cxxarue. CaBur. bu6nuoreka [IOK
Monyns FOHnra. Ilpenen ynpyrux https://m.edsoo.ru/dalaab10
nedopmaruit
TeroBoe pacluMpeHne KUIKOCTEN U

%4 TBEPABIX T€. AHTAPMOHU3M bubnuoreka [JOK
TEIUIOBBIX KOJIEOAHUI YaCTHI] https://m.edsoo.ru/7ba5edf2
BEIIECTBA

85 [IpeoOpazoBanme 3HEpTUH B (ha30BBIX bubnnoreka HOK
repexo1ax https://m.eds00.ru/97a0672f

bu6nmoreka [IOK

86 VYpaBHeHue TeroBoro 6amaHca hitps://m.cdsoo.rw/ab1521fb

bu6nuoreka [IOK

87 Pemerre 3a1a< https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HaATSKEHUE.

28 Kanwnspuele siBnenus. /laBienne bubmorexa [JOK
I10/1 UICKPUBJICHHOM ITOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyiia Jlammaca
O000111eHrE U CUCTEMATU3ALMS

29 3HaHUM N0 TeMe "ArperaTHble bubnmnoreka [JOK
cocTosgHMs BenrecTa. Pa3oBLIe https://m.edso0.ru/0b52575¢
nepexopl"”

KouTponbhas pabota mo Teme
bubmmorexa [JOK
90 "ArperaTHbl€ COCTOSTHUSI BEIIECTBA.

®dazoBbie Iepexo b

https://m.edsoo.ru/7dc2a739
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DnexTpu3anus Tea U €€ IposBICHUS.
DnekTpuyeckui 3apsia. /IBa Buaa

91 3JIEKTPUUYECKUX 3apsAI0B bubmmorera HHOK
b PIVIOE. https://m.edsoo.ru/1aff445f
[TpoBOAHMKY, TUINEKTPUKH U
MOJTYPOBOIHUKU
DneMEHTAPHBINA ANEKTPUIECKUI
92 3apsAl. 3aKOH COXPAHEHUS bubmmorexa IOK
L P https://m.edsoo.ru/f49afd24
AIEKTPUYECKOTO 3apsia
93 Bzaumopericteue 3apsnoB. Toueunbie bubnmnoreka [HOK
3apsiabl. 3akoH Kynona https://m.eds00.ru/445b7746
bu6nmoreka [IOK
94 Pemenue 3agau https://m.edsoo.ru/6b87ecSa
https://m.edsoo.ru/08fc19be
95 Onektpuueckoe none. Ero neiicteue bubnmoreka [JOK
Ha BJIEKTPUYECKUE 3apsIabl https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB 2IEKTPUIECKOTO
nosist. [Ipo6uslit 3apsia. JIunuu
N bubnuoreka [JOK
96 HANPSDKEHHOCTH AJIEKTPUIYECKOTO
https://m.edsoo.ru/3dac6957
nosist. OHOPOHOE ANIEKTPUIECKOe
nosne
ITorennmanbHOCTH
bubmnoreka IIOK
97 ANEKTPOCTATUUECKOrO 1MoJsi. PazHOCTh
https://m.edso00.ru/80021447
MOTEHIIUAJIOB U HANIPS)KEHUE
[ToTenuumanpHas SHEpTUs 3apsiia B
08 AJIEKTPOCTATUYECKOM TIOJIE. bubnmnoreka [JOK

ITorennuman 3MeKTpOCTaTUIECKOTO
OISt

https://m.edsoo.ru/af5fa389
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CBs13b HaPSPKEHHOCTHU TOJIS U

99 A3HOCTH MMOTEHIUAJIOB JIJIs bubmmorexa LOK
P HHaToB https://m.edsoo.ru/df7a6838
3JIEKTPOCTATUYECKOTO MO
100 [IpuHnun cyneprno3unuu bubnunorexa [IOK
AEKTPUYECKUX MOJIEH https://m.edsoo.ru/Ocfe4abe
but6mmoreka [IOK
101 Pewenue 3ana
HHICHHE Saat https://m.edsoo.ru/5a582263
102 [Tone Toueunoro 3apsna. [Tone bubnmnoreka [JOK
PaBHOMEPHO 3apsKEHHOU ceprr https://m.eds00.ru/b297b5c3
ITone paBHOMEPHO 3apsKEHHOTO 1O
103 00béMy 1mapa. [Tose paBHOMEpHO bubmorexa [OK
y E) ) p N p https://m.edsoo.ru/f7a665¢ee
3apsiKeHHON OECKOHEYHOM TIOCKOCTH
104 [IpoBOJHUKY B 3JIEKTPOCTATUYECKOM bubmmoreka [IOK
noJje. YCiaoBUe paBHOBECHUS 3apsI0B https://m.edsoo.ru/32405¢eab
105 JIMDNEKTPUKHY U ITOJIYIIPOBOJIHUKU B bubnunoreka [JOK
3JIEKTPOCTATHYECKOM I10JIE https://m.edsoo.ru/060ebab5
Konpaencarop. D1eKTpoEMKOCTh
106 KOHJICHCATOpa. DIEKTPOEMKOCTh bubmorexa HOK
A pa- P https://m.edsoo.ru/845b4f73
IIJIOCKOT0 KOHAEHcaTopa
107 [TapannensHoE coeuHEHUE bubnuorexa [HOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnenoBarensHOE COETUHEHIE bu6nuoreka [IOK
KOHJICHCATOPOB https://m.eds00.ru/1€992920
109 DHeprus 3apsHsKeHHOT0 KOHJIEHCaTopa bubmmorexa [TOK
p P A P https://m.edsoo.ru/73a34f18
bubmuorexa [JOK

110

Pemenue 3amau

https://m.edsoo.ru/5tb2acb5
https://m.edsoo.ru/27434040
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JIBr>KeHUE 3apsiKEHHOW YaCTHULIbI B

bub6nuoreka [IOK

111
OTHOPOJHOM DJIEKTPUYECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3agau
O00011eHNEe U CUCTEMATU3 AL
N " bu6nuoreka [JOK
113 3HAHUU MO TeMe "DINEKTPUIEeCKOe
" https://m.edso0.ru/5752603f
noJsie
114 KonTtponbHast pabora o Teme bubmmoreka [JOK
"DnexkTpuueckoe nosie" https://m.edsoo.ru/cefe90e9
Cuiia Toka. [1oCTOSIHHBIN TOK.
115 VYcnoBust cymiecTBOBaHUS bubmorexa [TOK
v https://m.edsoo.ru/233311b5
MOCTOSIHHOTO 3JIEKTPUUYECKOTO TOKa
116 Uctounuku Toka. Hanpsixkenue u bubnmnoreka HOK
OJIC https://m.edsoo.ru/0839al15
117 3akon OMa 11 y4acTKa L. bubnmoreka [JOK
DIIEKTPUUECKOE CONIPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTb COIIPOTUBIICHUS
118 OJIHOPOJIHOTO ITPOBOJIHHUKA OT €ro bubnmnorexka HOK
JUIMHBI U IUIOLIAAM ITOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
CeUYeHUs
119 Y 1enpHOE CONMPOTHBIICHUE BEILIECTBA. bubnmnoreka HOK
Pemenue 3agau https://m.edsoo.ru/437f8300
[TocnenoBarenbHOE, MapaiesibHOE,
p bubmmoteka [IOK
120 CMEILIAHHOE COEUHEHNE

121

IMPOBOAHUKOB

Pacuér pa3zBeTBIEHHBIX
aNeKTpUUecKux ueneu. [Ipasuia
Kupxroda

https://m.edsoo.ru/236f7¢07

bu6mmoreka [IOK
https://m.edsoo.ru/1794cft37
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bu6nuoreka [IOK

122 Pemenwne 3ana
HHICHHE 3a1ad https://m.edsoo.ru/3881b469
123 Pabora anekTpudeckoro Toka. 3akoH bubmmoreka [JOK
Hxoyns —Jlenna https://m.edsoo.ru/a3605c5¢
bu6nuoreka [JOK
124 P
cHierHe satat https:/m.edso0.ru/676 1bf0f
MOoOHOCTB 2JIEKTPUYECKOTO TOKA.
125 TemnoBas MOIIHOCTb, BRIACTIICMAs Ha bubmorexa [TOK
H > BRUL https://m.edso00.ru/99750a6f
pesucrope
Bbubnuoreka [JOK
126 P
Clietme sajat https://m.edsoo.ru/eb72fc24
127 OJ1C 1 BHyTpEeHHEE CONPOTUBIICHUE bubnmoreka [JOK
UCTOYHHUKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa aJ1s MOJTHOM (3aMKHYTOM ) bubmuorexa [JOK
AIEKTPUYECKOMN LETH https://m.edsoo.ru/221140tb
bu6nuoreka [IOK
129 P
CHICHHE 3a/1ad https://m.eds00.ru/3580b679
bu6nuoreka [IOK
130 M
OHUIOCTD HCTOTHHIKA TOKA https://m.edsoo.ru/a0ae51d8
bu6nuoreka [IOK
131 K
OPOTKOE 3aMBIKAHHE https://m.edsoo.ru/54615632
132 KonneHncarop B 1ienu nocToOsSHHOTO bubmumoreka [JOK
TOKa https://m.eds00.ru/35368f3¢
bu6nuoreka [IOK
133 P
Clietme sajat https://m.edso0.ru/4410cef0
134 Pemrenne 3agad 1mo Teme bu6nuoreka [IOK

"ITocTOSIHHBIN AIEKTPUUECKUN TOK"

https://m.edsoo.ru/a7340a29
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Pemenue 3a1ay o reme

bub6nuoreka [IOK

135
"ITocTOSIHHBIN ANEKTPUUECKUN TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3agau mo reme bubnuoteka [JOK
"TIocTOSIHHBIN 31EKTpUYECKUI TOK" https://m.edsoo.ru/eb5d4687
O00011eHNEe U CUCTEMATU3ALIS
137 3HaHuil no teMe "llocTossHHBIN Bubmmorexa [IOK
. https://m.edsoo.ru/bfd7a050
JNEKTPUYECKUHN TOK
138 KonTponbhas pabota no teme bubmmoreka [JOK
"ITocTOSIHHBIN ANEKTPUUECKUN TOK" https://m.edsoo.ru/1885ddf1
DJeKTpuyecKasi IpOBOAMMOCTD
139 A3JIMYHBIX BEIIECTB. DJIEKTPUUECKUI bubmorexa [OK
P HICCTE: P https://m.edsoo.ru/da794295
TOK B MeTajiiax. CBEpXMpOBOAUMOCTD
DJIEKTPUUYECKUH TOK B pacTBOpax U
140 aCIUIaBax 3JIEKTPOJIUTOB. 3aKOHBI bubmmorexa [TOK
P p ’ https://m.edsoo.ru/4b423491
®Dapanes U1 JIEKTPOIU3a
bu6nuoreka [IOK
141 C) 7 Nl
JMEKTPUUYECKUM TOK B razax. [Inazma hitps://m.cdsoo.ruw/92d92676
142 DIIEKTPUUYECKHI TOK B BaKyyMe. bubnmnoreka [HOK
Bakyymubie mpuOopbl https://m.edsoo.ru/2E+160
143 DJIEKTPUUYECKUI TOK B bubnuorexa [HOK
MOJIYIIPOBOAHUKAX https://m.edsoo.ru/ab61c660
bubmmoteka [IOK
144 ITo 0BO OBBIE 60
MTYNPOBOAHMKOBLIC IPHOOPE! https://m.eds00.ru/83622200
Pu3NYeCKUl IPAKTUKYM 110 TEME
"N3mepeHune cuibl TOKa U
bu6mmoteka [IOK
145 HANPSDKEHUS B LIENH MOCTOSHHOTO

TOKa TPY MTOMOIIH aHAJOTOBBIX U
1U(POBBIX U3MEPUTENBHBIX

https://m.edsoo.ru/5643ea56
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nprbopoB" uiK "3HAKOMCTBO €
nndpoBoii 1aboparopueit o Gpusuke.
[Tpumeps! u3mepenus: GU3MUECKUX
BEJIMYMH MIPU TOMOIIA
KOMIBIOTEPHBIX TaTYUKOB"

146

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHrne HepaBHOMEPHOTO
JBUKEHHUS C LIETIBIO ONPEACIICHUS
MTHOBEHHOU CKopocTH"

bu6nuoreka [IOK
https://m.edsoo.ru/f6292f5f

147

148

149

150

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHHUsl Ipu
MPSMOJIMHEITHOM PaBHOYCKOPEHHOM
JIBYDKEHUH 10 HAKJIOHHOM IIJIOCKOCTH"
ninn "UcciaenoBanue 3aBUCUMOCTU
MyTH OT BPEMEHH MPU
PaBHOYCKOPEHHOM JIBH>KCHUU"

Ou3nyecKuil MPakTUKYM 0 TeMe
"N3mepeHue yCKOpeHHsi CBOOOTHOTO
najgenus" win "M3yyenue qBrKeHus
Tesa, OPOIIEeHHOTO TOPU30HTAIILHO"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3y4yeHue IBU>KEHUA TeJla Mo
OKPY’KHOCTH C TIOCTOSIHHOM 110
MOJYJIFO CKOPOCTBIO" WiIn
"HccnenoBaHue 3aBUCHMOCTH
nepuoia 0opalieHnss KOHMIYeCKOro
MasiTHUKa OT €ro napamerpos"”

Du3nyecKuil MPaKTUKYM I10 TEME
"N3mepeHune paBHOIEHCTBYIOIIEH

Bbu6nuoreka [IOK
https://m.eds00.ru/6960b6ef

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

bu6nuoreka [IOK
https://m.edsoo.ru/bef53514

bubmmoreka [IOK
https://m.edsoo.ru/0b34db84
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CWJIBI TIPU JBMKCHUH OpyCKa 10
HAaKJIOHHOM IIOCKOCTU'" WIIN
"[IpoBepka runoTe3sl 0
HE3aBHCHMOCTH BPEMEHU JIBHKEHUS
Opycka Mo HaKJIOHHOH IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl"”

151

DuU3nYeCcKui MPAKTUKYM 110 TEME
"UccneqoBanue 3aBUCUMOCTU CUJI
YIOPYTOCTH, BO3HUKAIOIIUX B MPYKUHE
U PE3MHOBOM 00pasIle, OT UX
nepopmanun” wim "M3ydenne
JIBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOH 4epe3 JIETKUU
6J10K"

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

152

Du3nyecKui MPaKTUKYM 10 TEME
"N3mepenune kodpUIeHTa TpeHHs
10 BEJIMYMHE YTIIOBOIO

koo dunmenta 3apucumocta Frp(N)"
unn "UccnenoBanue ABUKEHUS
OpycKa Mo HaKJIOHHOM TIIOCKOCTHU C
MepeMeHHBIM KO3 (HUITHEHTOM
Tpenus" win "M3ydeHue nBrKeHus
rpy3a Ha Bally C TpeHHEM"

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

153

Pu3N4eCcKuil TPAKTUKYM 110 TEME
"HccnenoBaHue ycinoBUl paBHOBECHS
TBEPAOrO TEJA, UMEIOIIETO OCh
BpanieHus" wiu "KoHcTpynpoBaHue
KPOHILUTEHHOB U Pacu€T CHUJI
ynpyrocta" wiu "HU3ydenue

bu6mmoreka [IOK
https://m.edsoo.ru/4a04{4{7
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YCTOMYHUBOCTH TBEPJOTO TEIIA,
HMMEIOIIETO TUIOMAb OMOPHI"

154

Du3NYEeCKU IPAKTUKYM 110 TEME
"N3mMepeHune UMIrysbca Tena mo
TopMo3HOMY ITyTH" uin "M3mepenune
CHUJIBI TSITH, CKOPOCTH MOJIETN
AIEKTPOMOOUIISI U MOIIIHOCTH CHJIBI
Taru" unu "CpaBHEHHE U3MEHEHUSI
MMITYJIbCA TEJIa C UMITYJIbCOM CHJIIBI"
unu "HccnenoBanue coxpaHeHuUs
UMITYJIbCA TIPU yTIPYTOM
B3aumoeicteun" i "M3amepenue
KMHETUYECKOW SHEPTUH Teja 110
TOPMO3HOMY ITyTH"

bu6nuoreka [JOK
https://m.edso00.ru/856fb28e

155

Du3nyecKui MPaKTUKYM 10 TEME
"N3y4yeHue n30TepMUIECKOTO
npouecca (peKOMEHI0BaHO
UCTIOJIb30BaHUE ITUPPOBOI
nabopatopun)" wiu "U3zydenue
M30XOPHOTO Mpolecca’ uiu
"N3y4enne nzobapHoro mpoiecca"
unu "[IpoBepka ypaBHEHUS
cocrosiHusA"

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

156

Pu3N4eCcKuil TPAKTUKYM 110 TEME
"N3mepenue yaenpHon
tertoémMrocTH" i "HMccaenoBadue
Mpoliecca OCThIBaHUS BEILIECTBA" MU
"UccnenoBadue aguadaTHOro
npouecca" wim "HU3yuenue

bu6mmoreka [IOK
https://m.edsoo.ru/2f2faa61
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B3aUMOCBSI3M SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS
Y TeMnepaTypbl KUTICHUS )KUAKOCTEH"

157

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEN
UCTIapeHus KUIKOCTEN" Uin
"M3mepeHue yaenbHOM TEMI0ThI
naByienus apaa’ win "M3ydyenue
CBOMCTB HAaCBIIIEHHBIX ApOB" MU
"N3mepeHue abCcoMOTHON BIAKHOCTH
BO3JlyXa U OIlEHKa MaccChl MapoB B
nomernienuun". U3mepenue

K03 (UIIMEeHTa ITOBEPXHOCTHOTO
HATSHKEHUS

bu6nuoreka [JOK
https://m.edsoo.ru/6bla23b5

158

159

Du3nyecKui MPaKTUKYM 10 TEME
"HaOuroieHue mpeBpalieHus SHEPruu
3apsKEHHOr0 KOHJEHCAaTopa B
SHEPTUIO U3TYUEHUS CBETOaMOAA" WUITH
"N3y4yeHue npoTeKkaHus TOKa B LIETIH,
cojeprkalieil KoHaeHcatop' uim
"Pacnipenenenue pa3HOCTH
MOTEHITMAIOB (HAIMPSDKEHUS) TIPH
MOCJIEI0BATEILHOM COEIMHEHUH
KOHJIEHCAaTOpOB"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"HccneqoBaHue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB" HIIH
"U3mepeHue yaeiabHOro
COINPOTHUBIICHUS IPOBOJAHUKOB" WK

bubnnoreka LIOK
https://m.edsoo.ru/ec424377

bubmmoteka [IOK
https://m.edsoo.ru/2b179d98
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"HccnenoBaHue 3aBUCUMOCTH CUJIEL
TOKa OT HANPSDKCHHUS JIJIST JTAMITBI
HaKaJIMBaHUS"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaOmonenue anmekrponuza’ uiu
"N3mepenue 3apsiia 0JHOBAJIEHTHOTO
noHa" unu "Mccnenosanue

bu6nuoreka [IOK

160
3aBUCUMOCTHU COIPOTUBJIEHUSA https://m.eds00.ru/64b6e901
TEPMOPE3UCTOpPA OT TEMIEPATyPHI"
unu "CHsITUE BOJIbT-aMIIEPHOMN
XapaKTepUCTUKHU auoaa”
PesepsuEIil ypok. O000IIIEHHE U
161 CI/ICTIe)MaTI/I?)ZpI/I}I 3HaHUH 10 TEME bubmorexa HOK
" LI” https://m.edsoo.ru/ed017d93
Kunemaruka
PesepBublil ypok. O000IICHUE 1
P P . bubnnoreka IIOK
162 CUCTEMAaTH3alMs 3HAHUH 110 TeMe
" " https://m.eds00.1u/3149956b
JnHamuka
PesepBHbIil ypok. O600IICHHE 1
P P . bu6nmoreka [IOK
163 CHCTeMaTH3aIlusl 3HaHUH 110 TeMe
" " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOro Tena
PesepsHEIil ypok. O000IIIEHHE U
164 CI/ICTEM&TI/I?;ZPI/ISI 3HaHUH 10 TemMe bubmorexa [TOK
" 1 " https://m.edsoo.ru/6¢0df9¢cc
3aKOHBI COXpPAHECHHS B MEXAHHUKE
PesepBHbIit ypok. O6001IeH e U
165 CHUCTEeMaTHU3allMsl 3HaHUH 10 TEMe bubmmorexa [JOK
"OCHOBBI MOJIEKYJISIPHOKUHETHYECKON https://m.edsoo.ru/de148976
teopun"
166 PesepBHblit ypok. O6001IeHre U bubnuorexa [JOK

CHUCTCMAaTHU3alusia 3HAHWH 10 TEME

https://m.edsoo.ru/Obcc77¢cl
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"Tepmonunamuka. TemioBbie
MAaITuHE"

PesepBHeiit ypok. O000IeHHE U

167 CHUCTEMAaTHU3alMS 3HAHUH T10 TEME 1 bubnuotexa [JOK
"ArperatHbl€ COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble epexoan"”

PesepBublil ypok. O0001IEHE U
168 CI/ICTIe)MaTI/I?,ZpI/ISI 3HaHI/H;1H 10 TEME 1 bubmorexa TIOK
" 8 " https://m.edsoo.ru/f2381c0c
DNeKTpUYEecKoe moJie
PesepBublil ypok. O000mIEHHE U
P P 111 bu6nmoreka [IOK

169 CHUCTEMAaTH3alMs 3HAHUH 10 TEME 1

" o o " https://m.edsoo.ru/3caebdal
ITocTOSTHHBIN JIEKTPUUECKUNA TOK
PesepBublil ypok. O0001MIEHHE U

170 CI/ICTIe)MaTI/I?)ZpI/I}I 3HaHI/II;IH 10 TEME 1 bubmorexa LOK

" I " https://m.edsoo.ru/cc7681d4
Toxu B pa3IMyHBIX cpenax
OBILIEE KOJIMYECTBO YACOB I10 170 16

[TPOT'PAMME
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11 KJIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne ara uudgposbie
Tema ypoka Konrtpoabusie IIpakTnueckue A p
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoTsbI padoThI
pecypcebl
B3anMoelicTBHE TOCTOSHHEBIX
but6mmoreka [IOK
MAarHuTOB ¥ TPOBOJHUKOB C TOKOM. 1
https://m.edsoo.ru/487a8593
MarunutHoe nosie. ['unoreza Ammnepa
BexTop MarHuTHOM UHAYKIWH.

) [TpuHIUTT CynepIo3UITuN | bubmmoreka [JOK
MAarHUTHBIX nojeu. Jlunuu https://m.edsoo.ru/4clabceb
MarHUTHOW UHIYKIIUH

3 MarnuTtHO€E 1oJjie TPOBOIHUKA C | bubnmoreka [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262

4 Cwita Amriepa, e€ HampaBJICHUE U 1 bubnmnoreka [JOK
MOJIYJIb https://m.edsoo.ru/26d9c5ba

bu6nuoreka [IOK

5 Pemenue 3agau 1

g https://m.edsoo.ru/a37a0c21

6 [Ipumenenue 3akoHa Amriepa. | bubnmnoreka HOK
DIIEKTPOU3MEPUTEIILHBIE TPHUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHna, €€ HalpaBJIeHHUE U

7 MOAYJb. JIBHKEHHUE 3apsSKEHHOU 1 bubnmnorexka HOK
YacTULBI B OTHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noJje

bubmuorexa [JOK
8 Penrenue 3amau 1 nommorexa L

https://m.edso00.ru/504e98c7
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bu6nuoreka [IOK

9 Pabora c Jlopenma
T4 CHIIBL JI0peHIt https://m.edsoo.ru/d518be4b
bu6mmoreka [IOK
10 Pemenue 3ama
HHICHHE 3a1ad https://m.edso0o0.ru/93617bd9
MarauTHoOE 0JIe B BEIIECTBE.
11 deppomMaraeTnku, napa- u bubmmorexa IOK
pp - 11ap https://m.edsoo.ru/30ff9608
IHaMarHeTUKHA
OCHOBHBIE CBOWUCTBA
12 dbeppomarnetukoB. [I[pumMeHenne bubmorexa [IOK
PP P https://m.edsoo.ru/0b58190a
dbeppoMarHeTUKoOB
13 Pemenne 3aga4 1mo teme Bbu6nuoreka [JOK
"MaruutHoe 1oJe" https://m.edsoo.ru/5b55¢307
14 Pemenwne 3agay mo Teme bubmorexa [JOK
"MaruutHoe 1oJe" https://m.edsoo.ru/41c4ae8a
SIBneHne ANeKTPOMarHUTHOM
15 uHaykuu. IToTok BekTopa bubmmorexa OK
Ay N p https://m.edsoo.ru/b3efalcl
MarHUTHON MHIYKIIUU
bubmmoteka [IOK
16 9J1C
AC nnnyKimm https://m.edsoo.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON UHIYKIIUU bubnuorexa [HOK
®dapanes https://m.edsoo.ru/a6dec188
18 BuxpeBoe anexkTpuyeckoe mnoiie. bubmuoreka [JOK
Toxu ®yko https://m.edsoo.ru/15abe140
19 OJ1C MHAYKIMY B ABUKYIIUXCS bubnmnoreka [JOK
NPOBOJAHUKAX https://m.eds00.ru/0235¢c02
20 Perrenue 3agau bubmorexa LOK

https://m.edsoo.ru/4dfda618
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bu6nuoreka [IOK

21 ITpaBuno Jlenma
P H https://m.edsoo.ru/bbc22726
NunyktuBHOCTE. Karymika
22 WH HyKTI/IBHOCTI/I B el'i]I/I bubmorexa LOK
y H https://m.edsoo.ru/621eae9d
IIOCTOSIHHOTO TOKa
o SBnenue camounaykuuu. 3/C bu6nuoreka [IOK
CaMOMHIYKILIUU https://m.edsoo.ru/7ee60cal
24 DHeprusi MarHUTHOTO TOJIS KaTYIIKH bubmmorexa [JOK
C TOKOM. DJIEKTPOMArHUTHOE TI0JIe https://m.edsoo.ru/b3cOad11
bu6nmoreka [IOK
25 Pemenue 3amau
A https://m.edsoo.ru/88f69d2b
O000111eHNE U CUCTEMATU3 AL
. bu6nmoreka [IOK
26 3HAHUH 110 TEME
" " https://m.edsoo0.ru/76484025
DneKTpoANHAMHUKA
7 KonTponbHas pabota no teme bubmuorexa HOK
"OnexkTpoauHaMuKa" https://m.edsoo.ru/8ae09b98
KonebarensHas cucremMa. Eubs OK
28 CBo0OoaHbBIE KOTIEOaHU. ubsmorexa I
https://m.edsoo.ru/7¢1db385
lMapmonnueckue konebanus
Kunemarnueckoe 1 JUHAMHUYECKOE
29 oIHrcaHue KoJiebaTeabHbIX bubmorexa HOK
. https://m.edsoo.ru/87¢e9498
IBHKEHUN
DHepreTuyeckoe onucanue. BeiBoj
JTUHAMHYECKOT'0 OITMCaHUS
. bubmorexa [JOK
30 rapMOHUYECKHX KOJICOaHUH U3 UX

SHEPTCTUUCCKOro U
KHMHEMAaTHYCCKOT'O OITMCaHMA

https://m.edso00.ru/e3¢99692
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bu6nuoreka [IOK

31 Amvnauryna 1 dasa KonebaHui
ynau https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacToTa KoJieOaHUH.
ITepuona Maneix ¢cBOOOIHBIX
prioa . ! bubmuorexa [JOK
32 Ko1e0aHuii MaTEMaTHYECKOTO
https://m.eds00.ru/e0399319
MasTHHKA. [lepro cBOOOTHBIX
KoJie0aHui MPy>KMHHOTO MasiTHUKA
3aryxaromye KojaeOaHusl.
Bbu6nuoreka [JOK
33 BriHyX1€HHBIE KOJIeOaHUSI.
https://m.edsoo.ru/72¢93d09
Pe3onanc
bu6nuoreka [JOK
34 A 0
BTOROAChAIA hitps://m.edsoo.ru/6add2644
bu6nuoreka [IOK
35 Pemenne 3amau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
Ypoxk-kordeperuus "MexaHuueckne
bu6mmoteka [IOK
36 KOJIEOAHUSI B MY3bIKAIBHBIX
" https://m.edsoo.ru/8ef587be
WHCTPYMEHTaxX
O0001IeHNE U CHCTEMATH3AINS
37 3HAHUU 110 TeMe "MexaHndeckue bubmmorexa LHOK
| https://m.edsoo.ru/eb84182f
KOJIEOaHUS
18 DNIeKTpOMarHuTHhIE KOJIeOaHusI. bubnnoreka [HOK
KonebarenbHblil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Cs3b
39 aMILIUTY Bl 3apsfa KOHIEHcaTopa ¢ bubnmnorexka HOK
aMIUIUTYIOM CHUJIBI TOKA B https://m.edsoo.ru/09319afl
KOJIe0aTEIbHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUHU B bubnuorexa [HOK

UJ€abHOM KOJIe0aTeIbHOM KOHTYpe

https://m.edsoo.ru/d1e2d543
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3aryxarllue 3JIeKTPOMAarHUTHbIE

bu6nuoreka [IOK

41 KoneOanust. BeIHyXIeHHbIE
YA hitps://m.eds00.ru/5¢668619
3JIEKTPOMArHUTHBIC KOJICOaHMs
IIepemennslii TOK. Pe3ucrop u
42 KOHJICHCATOP B LICHHU IIEPEMEHHOTO buGnnorexa LHOK
A pEI P hitps://m.edsoo.ru/84836152
TOKa
43 Karyiika HHIYKTUBHOCTH B LIETIH bubamnoreka HOK
TIEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
44 3akoH Oma 1Sl JIEKTPUYECKON 1enu bu6nuoreka [JOK
IIEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MonHOCTh IEPEMEHHOI0 TOKA.
45 AMIIUTYIHOE U JEHCTBYIOIIIEE bubmorexa LOK
A A yrom https://m.edsoo.ru/lcac6cdc
3HAYEHUE CUJIbI TOKA U HAMPSHKEHUS
46 Pe3oHnanc B 2JIEKTPHUUECKON LIETTH bubmorexa LOK
p H https://m.edso0.ru/087506df
bu6mmoteka [IOK
47 Pemenue 3amau
a https://m.edsoo.ru/al6836a4
WneanbHeIil TpancdopmaTop.
48 [IpousBoncTBo, epenaya u bubnmnorexka HOK
MOTpeOICHUE IIEKTPHISCKOH https://m.edsoo.ru/f97418ae
SHEpPruu
DKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOJICTBE DJIEKTPOIHEPTUH.
49 Kp JIBETYpa HCHOHBS(;[BpaHPIﬂp bubmorexa LOK
YARTYP . https://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPTUU B TOBCEAHEBHOM
JKU3HU
b K
50 Perenue 3agau nomorexa O

https://m.edsoo.ru/ec6677ed
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bu6nuoreka [IOK

51 Pemenue 3amau
a https://m.edsoo.ru/7cab59f8
O00011eHNE U CUCTEMATU3 AL
52 3HAHUH 110 TEME bubmorexa LOK
" " https://m.edsoo.ru/401024a9
DneKTpOMarHuTHBIC KOJIeOaHUs
MexaHnuecKkue BOJIHEL.
53 XapakTepUCTUKH MEXaHUYSCKHUX buGnnorexa LHOK
P p https://m.edsoo.ru/a58e109f
BOJIH
54 CBolicTBa MEXaHHUYECKHUX BOJIH bubmorexa LOK
https://m.edsoo.ru/d9ae1000
Bbu6nuoreka [JOK
55 3Byk. X
BYK. AApaKTCprCTIN 3BYKa https://m.edsoo.ru/138b6109
56 Wudpassyk u ynprpassyk. LllymoBoe bubmmoreka [IOK
3arpsA3HEHHUE OKPYKAIOIIEH Cpe/Ibl https://m.edso00.ru/7380038f
bu6mmoteka [IOK
57 Pemenne 3ama
teH At https://m.edsoo.ru/cfd918bf
58 DIIeKTPOMArHUTHBIE BOJTHBI. bubnmnoreka [JOK
N3nyyenune 351eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprus MMEKTPOMAarHUTHBIX BOJIH. bubnnoreka HOK
CBolCTBa 2JIEKTPOMArHUTHBIX BOJTH https://m.edsoo.ru/d01b818c
[IIxana 37€KTPOMAarHUTHBIX BOJIH.
60 ITpnMenenne 31eKTPOMarHUTHBIX bubmmorera OK
p p https://m.edso0o0.ru/49bel9e
BOJIH B TEXHUKE U OBITY
[TpuHUIUIIBI paIOCBS3U U
61 TeneBuaeHus. Paguonokanus. bubmmoteka [IOK

DNEeKTPOMarHUTHOE 3arpsi3sHEHHE
OKpYXKaroIleu cpenbl

https://m.eds00.ru/9196f1{8
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KonTtponbHast pabora no Teme

bub6nuoreka [IOK

62
"Konebanus u BoHBI" https://m.edsoo.ru/4£7985a0
63 Caert. 3aKOH NPSMOIUHEHHOTO bubamnoreka HOK
pacupocTpaHEeHuUsl CBETa https://m.eds00.1u/f9566406
Pemenue 3a1ad Ha npUMEHEHHE
. bu6nmmoreka [IOK
64 3aKOHA MPSIMOJIMHEHHOTO
https://m.edsoo.ru/ea32d455
pacnpocTpaHeHus CBETa
65 Otpaxenue cseta. [lnockoe bubmmoreka [JOK
sepkasio. Cpepruueckoe 3epkajio https://m.edsoo.ru/a005d2bb
[Ipenomienue cera. AGCOMIOTHBIN
1 OTHOCHUTEJIbHBIN MMOKa3aTelb
66 npenomieHus. [loHOe BHYTpeHHEE bubmorexa HOK
p ) . yIp https://m.edsoo.ru/bc2e55¢cd
otpaxkenue. [IpenenbHblii yroiu
MOJTHOTO BHYTPEHHETO OTPAXKEHUS
Pemenue 3aga4u Ha npUMEHEHUE
67 3aKOHOB OTPAXKEHUS U MIPEIIOMIICHUS bubmorexa HOK
P P https://m.eds00.ru/49d830a9
CBeTa
Xon nydeit B mpusMme. ucnepeus
N bu6nuoreka [IOK
68 cBeta. CiiokHBIN cocTaB 6eoro
https://m.edsoo.ru/d8elc3be
cBera. L{Ber
69 JIun3bl. @OKYCHOE pacCTOSIHUE U bubnuotexa [HOK
OTNTUYECKAs CUJIA JTUH3bI https://m.eds00.ru/60441359
70 [TocTpoenue n3o06pakeHn B TMH3aX bubnmnorexka HOK
1 UX CUCTEMAax. Y BEJIMUCHUE JINH3bBI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
N bubmmorexa [JOK
71 M300paXeHH, MOJIy4aeMbIX C

IIOMOIIBIO JIMH3

https://m.edsoo0.ru/5a86809
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bu6nuoreka [IOK

72 I';ma3 xak onTryeckas cucTeMa
https://m.edsoo.ru/ecd480a2
Pemenne 3amau. [Ipenemnsr
73 b I/IMGHI/IMOf)[TI/I re(I))MHﬂ HYEeCKON bubmorexa LOK
p p https://m.edsoo.ru/cd174al0
ONTHKH
74 CKopoCThb CBETA U METO/BI €€ bubmmoreka [JOK
U3MEpEHU https://m.edsoo.ru/f32aab06
bu6nmoreka [IOK
75
Jlucniepens ceera https://m.edsoo.ru/lel6ccbe
Bbubnuoreka [JOK
76 4|
HTepepeHI cBeTa https://m.edsoo.ru/5fc0c638
KorepeHTHbIE HCTOUHUKH. Y CIIOBHS
77 HaAOJIIOEHUSI MAKCUMYMOB U buGnnorexa LIOK
g 4 hitps:/m.edsoo.ru/c6416d48
MHUHUMYMOB
bu6mmoteka [IOK
78 P
CHLICHHE 3a]1a4 https://m.edsoo.ru/3061de2b
bu6mmoreka [IOK
79 IT
PMMEHCHHC HHTEPdCpCHIIN https://m.edsoo.ru/668edbc8
bubmmoreka [IOK
80
Jlngpaxus caera https://m.edsoo.ru/12ed04b5
81 Hudpaknuonnas pemérka. Y ciaoBue bubnuotexa [HOK
HaOII0/IEHUS TTIAaBHBIX MAKCUMYMOB https://m.edsoo.ru/f998d964
bu6mmoteka [IOK
82 P
CHICHHE 3311 https://m.edsoo.ru/d58c411a
23 [Tonepe4HOCTh CBETOBBIX BOJIH. bubnmnorexka HOK
[Tonspuzanus ceera https://m.edsoo0.ru/e9890fe9
84 Pemienue 3anau bubmorexa HOK

https://m.edso0o.ru/c56c8158
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bu6nuoreka [IOK

85 CBeToBBIC ABICHNA B IPHPOAC https://m.edsoo.ru/0b36363d
26 O06o0menre 1 cucTeMaTru3arus bubmuorexa [JOK
3HaHUU 1o Teme "OnTtuka" https://m.edsoo.ru/8a14748b
g7 KonTtponbHast pabora o Teme bubnuorexa [IOK
«OnTuka» https://m.edsoo.ru/82315dd4
['panutbl TpUMEHUMOCTH
28 KJIACCHYECKOM MEXaHUKH. 3aKOHBI bubmmorexa [JOK
3JIEKTPOAUHAMUKA U TTPUHLIUIT https://m.edsoo.ru/c9bd77¢cb
OTHOCHUTEIILHOCTH
29 [ToctynaTel cnenuaibHON TEOPUH bubmorexa [JOK
OTHOCUTEITbHOCTH https://m.edsoo.ru/c56f05¢cb
[IpocTpaHCTBEHHO-BPEMEHHOU
uHTepBai. [IpeobpazoBanus
90 Jlopenua. YcinoBrue NpUYMHHOCTH. bubnuorexa [HOK
OTHOCHUTENBHOCTD https://m.edsoo.ru/d83742bb
OJHOBPEMEHHOCTH. 3aMeJICHUE
BPEMEHHU U COKPAIICHHUE JITTUHBI
01 OHEeprus U UMILYJIbC bubnmnorexka HOK
PEIASATUBUCTCKON YaCTHUIIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ SHEprUen u
92 UMITYJIbCOM PEISATUBUCTCKOU brbmmorexa [OK
https://m.edsoo.ru/b6258ffa
YaCTHUIIbl. DHEPTHUS MMOKOS
bu6nuoreka [IOK
93 PaBHOBecHOE TeII0BOE U3ITYUEHHE
https://m.edsoo.ru/f54035a5
94 3akoH cMmelennsa Bunaa bubmorexa HOK

https://m.edsoo.ru/1c5{f752
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https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
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95 I'mnoresa M. [linanka o kBaHTax. bub6nuoreka [IOK
DoToHEI https://m.edsoo.ru/a5ffa218
bu6nuoreka [IOK
96 2
HEPIHs M UMITYITLC oToHa https://m.edsoo.ru/7fb307ec
97 ®otordp¢exr. OnpiTo A. T bubnuoreka [JOK
CroneroBa. 3akoHbl hoTodhdexTa https://m.edsoo.ru/8c68e5b9
YpaBHeHne DUHINTEHA 111
" " bubmuorexa [JOK
98 dotorddekra. "KpacHas rpanuma
https://m.edsoo.ru/01ef4556
dororddekra
99 Hasnenue cera. OnbiTh I1. H. bubmuorexa [JOK
JleOeneBa https://m.eds00.ru/64b41966
Bbu6nuoreka [JOK
100 B 7
O/THOBBIC CBOMCTRA HACTHIL https://m.edsoo.ru/f59cfcec
Bomansl ge bpoinng. /iinHa BOJIHEI A€
101 Bbpoiing u aI::Me Bl f)[ﬁ]'IaCTI/I bubmorexa LOK
P P p . https://m.edsoo.ru/5df8bafl
JIOKAJIM3aluK JBUKYIIEHCS YaCTUIIbI
102 KopnyckynsapHO-BOJIIHOBOH AyaIU3M bubmmorera HOK
PHyCKy AP Y https://m.edsoo.ru/8ccab62a
103 Judpakmus 31eKTPOHOB HA bubnuorexa [HOK
KpHucTajuiax https://m.edsoo.ru/30dbal8c
Crnenuduka U3MepeHnui B
104 MI/IKHOSI)I/I e COO]I“)HOHICHI/HI bubmorexa HOK
POMHP o https://m.edsoo.ru/65783dec
Heonpenenéunocteil ['elizenoepra
bu6nuoreka [IOK
105 P
CIICHHE rpaduHecKuX 3124 https://m.edsoo.ru/e70195bd
106 Pemenne pacuérHbix 3a1au bubmmorexa LOK

https://m.edsoo.ru/ee9b3182
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https://m.edsoo.ru/30dba18c
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KonTtponbHas pabora mo Temam:

bu6nuoreka [IOK
107 "O CTO","K -
CHOBH\, ’ ”opHyCKyHHpHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaliu3m
OIBITHI 110 UCCIIEIOBAHUIO CTPOEHUS
108 atoma. [lnanerapHas Mojenb atoma bubmorexa [TOK
' P A https://m.edsoo.ru/312b750a
Pezepdopna
but6mmoreka [IOK
109 II b
OCTyRatHl Hopa https://m.edsoo.ru/404dfa9a
110 Buasi ciektpoB. CriekTp ypoBHEi# bubamnoreka [JOK
SHEPIrUM aToMa BOJIOpOAa https://m.edsoo.ru/cf74bl 1a
11 CnoOHTaHHOE U BBIHYKJICHHOE bubnmnoreka [JOK
H3JTyYEHHE CBETA https://m.edsoo.ru/f945d85¢
Bu6nuoreka [IOK

112

113

114

115

Jlazep

Hyxnonnas monens sijipa

I'eitzenGepra-iBanenko. 3apsa u
MaccoBOe€ 4ucio sapa. M3oTomnsl.

PannoakTuBHOCTH

3aKkoH PaaAOaKTUBHOIO pacriaaa.

CBoiicTBa HOHU3UPYIOLIETO
u3ydeHus. Bousaue

pPaaArOaKTUBHOCTHU HaA KUBBIC

OpTaHHU3MBI. Z[OSI/IMCTpI/IH

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
SAnepusie cunbl. Jlepekt macchbl
anpa. SnepHslie peakuuu. SnepHeie

peakTopsl. [IpoGnembr

YHOpaBJIsgseMOro TCpMOSAACPHOTO

https://m.edsoo.ru/2288a0c4

bubmmoteka [IOK
https://m.edsoo.ru/34ada5de

bubmnoreka IIOK
https://m.edsoo.ru/aab98bef

bubmmoteka [IOK
https://m.edsoo.ru/ff1758d0
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CHUHTE3A. DKOJIOTUYECKUE aCIIEKTHI
Pa3BUTHUS SAICPHON SHEPTETUKH

Merozsl perucTpanuy u
UCCJIEI0BAHMS DJIEMEHTAPHBIX
gactull. DyHgaMeHTalbHbIC

116 B3auMOJICUCTBUS. bapuoHbI, ME30HEI buGnnorexa LHOK
- AP ’ https://m.edsoo.ru/1ac08a5b
u nentoHnsl. [Ipencrabienne o
CrangaptHoit Mogenu. KBapk-
TJTFOOHHAS MOJIEIIb aJPOHOB
®usuka 3a npeaenamu CtannapTHON
117 Mozenu. TéMHas Matepust U TEMHas bubmmoreka [JOK
sHeprus. EnuHcTBO hrznyeckoi https://m.edsoo.ru/c026fd37
KapTUHBI MUpPa
118 Otansl pa3BUTHS ACTPOHOMUHU. bubnuoreka [JOK
3HaueHUe aCTPOHOMUU https://m.edsoo.ru/ad73e145
[TpuMeHUMOCTB 3aKOHOB (DPU3HKH IS
119 0OBSICHEHUS TPUPOIbI KOCMHYECKHUX bubnuoreka [IOK
00BEKTOB. MeToabI https://m.edsoo0.ru/39¢44028
aCTPOHOMUYECKUX UCCIEIOBAHUI
CoBpeMEHHBIC ONITHYCCKHE
bu6nuoreka [IOK
120 TEJIECKOTbI, PaIuOTEIECKOIIBI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHast acCTpOHOMUS
Bun 38é3nnoro neda. Co3sesnus,
121 SIpPKHE 3BE3JIbI, IIJIAHETHI, UX BUIUMOE bubmmorexa OK
p ’ ’ https://m.edsoo.ru/aac588eb
JIBIDKEHHE
Conneunas cucteMa. CoJHIIE.
bu6mmoreka [IOK
122 ConHeyHast aKTUBHOCTE. MCTOYHHUK

sHeprun CoJtHIIA U 3BE3]T

https://m.edso0.ru/22748eb4
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3BE3/bI, X OCHOBHBIE
XapakTepucTuku. Jlnarpamma

bu6nuoreka [IOK

123 "CreKTpagbHbINA KJacc — https://m.edsoo.ru/42169944
CBETUMOCTB"

124 3Be3/1bI TIIaBHOU bu6nuoreka [IOK
MOCJIEI0BATEIIBHOCTH https://m.edsoo.ru/b3cb766¢
BuyTpennee ctpoenue 3BE311.

CoBpeMeHHbIE NPECTABIECHUS O
125 MPOUCXO0XKICHUU U SBOJIIOLIUU bubmnorexa LHOK
. https://m.edsoo.ru/d09da494
Connua u 3B€371. JTanbl )KU3HU
3BE3]L
Mineunsiii [1yTe — Hama ["aakTuka.
126 Tunel ranaktuk. YEpHbIE ABIPHI B bubmmorexa LHOK
https://m.edsoo.ru/7cd10a0a
sJIpax rajlaKkTUK
Bcenennas. Pacimupenue

127 Bcenennoii. 3akon Xa606ma. Teopus bubmmorexa [JOK
bonsoro B3peiBa. PenukroBoe https://m.edsoo.ru/3dbdf0d2
U3JIy4eHUE

128 MacmrabHast ctpykTypa BeeneHHoil. bubnmnorexka HOK
MeraranakTruka https://m.edsoo.ru/ce234633

129 Hepeménnsie mpobiaembl bubnmnorexka HOK
acTpOHOMUH https://m.edsoo.ru/d37d9ffe
Pu3NUEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue MarHUTHOTO TOJISt

130 MMOCTOSHHBIX MardHuTOB' WU bu6nuoreka [IOK

"HccnemoBanue CBOMCTB
dbeppoMarseTukoB" UIu
"UccneqoBanue aeiCTBUA

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



https://m.edsoo.ru/42169944
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IIOCTOSSHHOI'O MarHurTa Ha paMKy C
TOKOM"

Pu3N4eCKU IPAKTUKYM 110 TEME
"N3mepenue cuisl AMiiepa" unu
"N3y4yeHne 3aBUCUMOCTH CHJIBI

131 AmMIiepa OT cuJIbl TOKA'" WU bubmmorexa OK
"ONpeeentte MarHHTHOM https://m.edsoo.ru/fcae91e9
WHIYKIWAW Ha OCHOBE U3MEPEHUS
cuibel Ammepa"

Du3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBanue siBIEHUS

132 3JIEKTPOMArHUTHON MHIYKIIUU'" WIIH https://m.edsoo.ru/c36658da
"OnpeneseHne HHIYKIIUA BUXPEBOTO
MarHuTHOro mnoss"

Pu3N4eCKU IPAKTUKYM 110 TEME
"UccnenoBanue siBICHUS

133 camounaykuu" win "Coopka ngg;;fg;gﬁig 6391
MOJIEJIN 3EKTPOMArHUTHOT O
reHeparopa"

Pu3N4eCKU IPAKTUKYM 110 TEME

134 "N3mepenue nepuoia cCBOOOIHBIX bubnmnorexka HOK
KOJIeOaHWI HUTSHOTO U TIPYKUHHOTO https://m.edsoo.ru/5d159d35
MasiTHUKOB"

Pu3n4ecKuil TPAKTUKYM 110 TEME

135 "IIpeobpa3oBaHme YHEPTUU B ngg;if;;gﬁizgo%bd

IPYXUHHOM MasiTHUKE"
Pu3nYeCcKuil NPAKTUKYM 110 TEME
136 "UccnenoBanue mepeMeHHOTO TOKa bubmorexa [TOK

Ucpe3 mocaeaoBaTCIbHO

https://m.edso00.ru/89dc2d90
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COEIMHEHHBIE KOHJEHCATOP,
KaTyIIKy U Pe3UCTop' Wi
"UccnenoBanue pabOThI HCTOYHUKOB
CBETa B LIEMH IEPEMEHHOTr0 TOKa"

137

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOM
BOJIHBI"

bu6nuoreka [IOK
https://m.edsoo.ru/b100661a

138

Pu3N4eCKul IPAKTUKYM 110 TEME
"N3mepeHue nokasarens
MIPEJIOMJIEHUS CTEKJIa" WIn
"TTomyuyenne n300pakeHHUS B
CUCTEME U3 INIOCKOTO 3€pKajia U
JUH3BI"

bu6nuoreka [JOK
https://m.edsoo.ru/42569¢eal

139

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH
(OKYCHOTO PacCTOSIHHSI OT BEIIIECTBA
(Ha mpuUMepe KUAKUX JIMH3)" UIn
"N3mepenue GOKyCHOTO pacCTOSHUS
paccenBarouX JUH3"

bu6mmoreka [IOK
https://m.edsoo.ru/b8791fb3f

140

Pu3N4eCKU IPAKTUKYM 110 TEME
"HaOmonenne nudpakimu,
UHTEepEPEHIIMU U MOJIApU3aLUU
ceeta"

bubmnoreka IIOK
https://m.edsoo.ru/8b7ac737

141

Pu3n4ecKuil TPAKTUKYM 110 TEME
"OnpeneneHre UMITyJIbca U SHEPTUU
PENSITUBUCTCKUX YacTHULL (110
dororpadusaM TpeKkoB 3apsKEHHBIX
YaCTHI] B MArHUTHOM 110J1¢)"

bubmmoteka [IOK
https://m.eds00.ru/63756¢c47
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142

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenne noctosinHou [lianka Ha
OCHOBE HMCCJIEJOBAHUS
dotoapdexra" nnm "Uccnenopanue
3aBUCUMOCTH CHJIBI TOKA 4Yepe3
CBETOJIMOJI OT HaIpsHKeHUs"

bu6nuoreka [IOK
https://m.edsoo.ru/eb916£82

143

144

145

DuU3nyeCcKui MPAKTUKYM 110 TEME
"HccnenoBanue crieKkTpa
pa3peKEHHOTO aTOMAPHOTO
BOJIOPO/Ia U U3MEPEHHUE TIOCTOSTHHON
Pun6epra"

DuU3nyeCcKui MPaAKTUKYM 110 TEME
"HccnenoBanue paguoakKTUBHOTO

(¢ oHa C UCTIOIb30BaHUEM J03UMETpa"
iy "M3ydeHue noriomieHus o6era-

qacTHI] aIIOMUHHEM"

Ou3nyecKkuil MPakTUKYM 0 TeMe
"Habaronenus 38630H0T0 HeOa
HEBOOPY>KEHHBIM TJIa30M C
HCITOJTIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUN JIJIS1 ONIPEACIICHUS
[IOJIOKEHHU HEOECHBIX O0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3iusi CeBepHOro Mnoyymapus u
apkue 3B€3ab1" unu "Habmonenus B
teneckon JIyHsl, TaHer,
TYMaHHOCTEH U 3BE3AHBIX
CKOIUIeHUI"

bu6nuoreka [JOK
https://m.edsoo.ru/ec651eb8

Bbu6nuoreka [IOK
https://m.edsoo.ru/c3dabebe

bu6nuoreka [IOK
https://m.edsoo.ru/1072021¢e
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O06o001IeHe U CUCTEMaTH3aIs
3HaHui. Ponb pu3uku u actpoHOMUM
B DKOHOMHYECKOM,

bu6nuoreka [IOK

146 N .
TEXHOJOTMYECKON, COLIMATBLHOU U https://m.edsoo.ru/ad6ddeed
ATUYECKOH chepax NesaTeTbHOCTH
yeJIOBEKa
O00011eHNEe U CUCTEMATU3 AL
147 3HaHui. Pons 1 MecTo pu3uku u bubmmoreka [JOK
aCTPOHOMHUHU B COBPEMEHHOM https://m.edsoo.ru/18f19f7¢
Hay4YHOU KapTUHE MHUpa
O0001IeHNE U CHCTEMATH3AINS
3HaHui. Ponb pusmdeckoit Teopun B
OPMHUPOBAHUU MPEICTABIEHUI O
Gopaup N P Bbu6nuoreka [IOK
148 (bU3UYECKON KapTHHE MUPA, MECTO
. https://m.edsoo.ru/e7d400{4
($U3UYECKON KapTUHBI MUpa B 001IIEM
PAly COBPEMEHHBIX €CTECTBEHHO-
HAy4HBIX MPEJICTABICHUN O PUPOJIC
149 O00011IeHNE U CUCTEMATH3AIMS bubnnoreka LIOK
3HaHu# 1Mo TeMme "KuHemaruka" https://m.edsoo.ru/b032fc4b
150 O06o001IeHe U CUCTEeMaTH3aIs bubmuorexa [JOK
3Hanuii mo reMme "Kunemarnka" https://m.edsoo.ru/4e31b507
151 O06o001IeHre U CUCTEMaTH3aIs bubmmorexa [JOK
3HaHuK no teme "JImHamMuka" https://m.edsoo.ru/2dfbafc5
O000I11IeHNE U CUCTEMATHU3ALHS
152 3HaHu# 1Mo Teme "CraTHka TBEpPIOro bubmmorexa OK
" P https://m.edsoo.ru/3cca482e
Tena
O00011IEHNE U CUCTEMATHU3AIU
. " bubnuotexa [IOK
153 3HAHUU 10 TeMe "3aKOHEBI

COXpaHEHUs B MEXaHUKeE"

https://m.edsoo.ru/32a4d1a0
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O00011eHUE U CUCTEMATU3ALIMS
3Hagui o teMe "OCHOBEI

bu6nuoreka [IOK

154 .
MOJIEKYISPHO-KUHETUYECKOU https://m.edsoo.ru/ed440ca8
Teopun"
O0001IeHNE U CHCTEMATH3AINS Bt LOK
. HOJINOTEKA
155 3HaHMUU 110 TeMe "TepMoauHaMuKa.
TerToBLI MALHHEL" https://m.edsoo.ru/c63f7c10
O0001IeHNE U CHCTEMATH3AINS
156 3HaHUM 1o TeMe "ArperaTHbie bubamnoreka [HOK
cocTosiHUS BemecTBa. Ma3oBbie https://m.edsoo.ru/1d36b5bl
nepexonr"
O000111eHrE U CUCTEMATU3 AL B 10K
. HOIHnoTEKA
157 3HAHUM N0 TeMe "DIEeKTpUIecKoe
" https://m.edsoo.ru/3bf0defY
oJie
O00011IeHNE U CUCTEMATU3ALIUS B OK
. N HOInoTEKA
158 3HaHuH 1m0 TeMe "TlocToSHHBIN H
N https://m.edsoo.ru/71453ee6
AJICKTPUUCCKUN TOK
O000111eH1E U cCUCTEMATU3 AL B 110K
B HOJINOTEKA
159 3HaHUU 1O TeMe "TOKM B pa3IuuHbIX
" https://m.edsoo.ru/3d40077a
cpemax
160 O06o001IeHe U CUCTEMaTH3aIus bubmuorexa [JOK
3HaHU# 110 Teme "MaraurtHoe moJe" https://m.edsoo.ru/3b4c06ae
PesepBusiit ypok. O0o01IeHue 1
. Bubnuoreka I1IOK
161 CHUCTEMaTH3alus 3HAaHUHU 110 TEME ) H
" HeKTpOMATHITHAS HHIYKIHA" https://m.edsoo.ru/053e¢2248
PesepBHblit ypok. O6001IeHNE U
. Bubnuoreka IIOK
162 cUCTeMAaTHU3aIHsA 3HAaHUH 10 TEME H

"Mexanndeckue KoineOanus"

https://m.edsoo.ru/d6310bfd
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PesepBueiit ypok. O600mIeHHE U

bu6nuoreka [IOK

163 cUCTeMAaTHu3aIns 3HaHUH I10 TeEME
1 https://m.edsoo.ru/5e2bb83d
"JJIeKTpOMarHuTHhIE KoieOanus "
PesepBHsiit ypok. O000IeHHE U
164 CHCTEeMAaTU3alMs 3HAHUH 110 TeMe bu6nuoreka [IOK
"MexaHU4ecKue U https://m.edsoo.ru/96a7a2dd
3JIEKTPOMArHUTHBIE BOJTHBI"
PesepsHeiil ypok. O0001EeHE U
165 CI/ICTI;MaTI/ISZpI/Iﬂ 3HAHUH 110 TEME bubmmorexa LHOK
" " t https://m.edsoo.ru/52ad1603
Omruka
PesepsHEIil ypok. O000IIIEHHE U
P P . bu6nmoreka [IOK
166 CUCTEMAaTHU3aIHs 3HAHUH 110 TEME
" " https://m.edsoo.ru/5beclc65
Ocuossl CTO
PesepBHbIil ypok. O6001IeHNE 1
167 CHCTEeMaTU3alMs 3HaHUH 110 TeMe bubmuorexa [JOK
"KopnyckyasipHO-BOJIHOBOM https://m.edsoo.ru/f7¢59d38
qyanusm"
PesepsHElil ypok. O000IIIEHHE U
P P . bubmnoreka LIOK
168 CHUCTEMATHU3aIHs 3HAaHUH I10 TEME
" " https://m.edsoo.ru/1f511654
dus3uka atoma
PesepBHsiit ypok. O000IICHNE U
169 CHCTeMaTH3allus 3HaHUM 110 TeMe bubmnoreka IIOK
"®u3nKa aTOMHOTO SApa U https://m.edsoo.ru/905¢5ce0
3JI€EMEHTAPHBIX YaCTUILL"
PesepsHeiil ypok. O0001eHE U
P P . bu6mmoteka [IOK
170 CUCTEMATH3AIIAA 3HAHUH 10 TEME

"OnemeHTH! acTpodu3uKu”

https://m.edsoo.ru/2bftb94c
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OBIIEE KOJIMYECTBO YACOB 110
I[TPOIT'PAMME

170

16




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOUN ITPOI'PAMMBI10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

10.1

10.2

10.3

10.4

10.5

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl OCBOCHUS OCHOBHOM
06p330BaTeJ’IbH0ﬁ NnporpaMmmasl CpeaHETr0 061]161"0 06pa303a}mﬂ

JleMOHCTpHpOBaTh HAa IPUMEPAX POJIb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOM Hay4YHOU KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH
Y TEXHOJIOTHH, B IPAKTUYECKON AEATEIbHOCTH JIIOAEH

VY4uThIBaTh TI'paHMIIBl MPUMEHEHUS H3YyUEHHBIX (PU3MUECKUX MOJENEeH:
MaTepuajibHas TOYKA, WHEpLUUaIbHAs CcUCTeMa oTcuéra, abCOJIOTHO
TBEPJIOE TEJIO0, WICATIbHBIN Ta3; MOJENU CTPOCHHUS Ta30B, )KUIKOCTEH U
TBEPABIX TEJ, TOYEUYHBIA DIIEKTPUYECKUM 3apsii — IPU PELICHUU
duznyecKux 3a1a4y

PacriosnaBate ¢usndeckue sBICHUS (MPOIECCHI) U OOBSACHATh WX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJCKYJISPHO-KHHETHUECKOW TEOpUH
CTPOCHHUS  BEIIECTBA W  OJJCKTPOJWHAMHUKH:  PAaBHOMEpPHOE M
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBMKEHHE, CBOOOIHOE MaJeHUe Tel,
JBUKCHHUE 10 OKPYXKHOCTH, MHEPIHS, B3aMMOJCHCTBHE Tel;, MU Qy3us,
OpOYHOBCKOE JIBIDKCHUE, CTPOCHHE )KUIKOCTCH B TBEPIBIX TEI, U3MCHECHUE
0o0béMa TeN TMpH HAarpeBaHUM (OXJAKICHWUHU), TEIUIOBOC PAaBHOBECHE,
UCTIApCHHUEe, KOHJCHCAIUs, IUIaBIICHHE, KPHUCTALTU3AIMs, KHUIICHHE,
BJI&KHOCTh BO3J/1yXa, MOBBINICHUE JABJICHUS Ta3a MPH €ro HarpeBaHWH B
3aKpBITOM COCYJIe, CBSI3b MEXKIy IMapaMeTpaMu COCTOSIHHS Ta3a B
U30TIPOIIECCax; ICKTPU3AIUS TeJl, B3aUMOJICHCTBHE 3apsi/IOB

OnucelBaTh ~ MEXaHUYECKOE  JBW)KEHHME, HUCIOJB3Yyd  (pusmueckue
BEIIMYUHBI: KOOPAMHATA, IIyTh, IEPEMEIICHUE, CKOPOCTb, YCKOPEHHE,
Macca Tena, CHjla, UMITyJIbC Tejla, KHHETUYECKas DQHEPIys, IOTEHIUAIbHAS
SHEPIrusl, MeXaHUuecKas paboTa, MeXaHHUECKasi MOLTHOCTh; IPU OMUCAHUH
NPaBUIBHO TPAKTOBATh (PU3MUYECKHUI CMBICI UCIOIb3YEMbIX BEIMYUH, UX
0003Ha4YeHHs] U €AUHMIIBI, HAXOIUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(bU3NYECKYIO BEIMYUHY C IPYTUMHU BEIMUYUHAMU

OnuceiBaTh M3y4YECHHBIE TEIJIOBBIE CBOMCTBA TEN M TEIUJIOBBIEC SIBICHMUS,
UCTIONB3YS (PU3UUECKHe BETMUMHBL: JaBJICHUE ra3a, TeMIepaTypa, CpeIHss
KUHETHUYECKass  JHEpPrus  XaoTHYECKOrO0  JIBXKEHHS  MOJIEKYJ,
CpPEeHEKBaJ[paTUYHAsT CKOPOCTb  MOJEKYJ, KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHSIS dSHEPTHsi, paboTa raza, K0O3(QQOUIHUEHT MOJE3HOTO IEHCTBUS
TETJIOBOTO JBUTATEJIS; IPH ONMUCAHUH MPABWIILHO TPAKTOBATh (PU3HUECKHI
CMBICJI UCTIOIh3YEMBIX BEJIMYWH, UX 0003HAUYCHUSI U €IUHUIIBI, HAXOJAHUTh
(dbopMyIbl, CBA3BIBAIOIINE AAHHYIO (U3MUYECKYIO BEIUYUHY C JIPYTUMU
BEJIMYMHAM




10.6

OnuceiBaTh  W3Y4YEHHBIE JJEKTPUYECKHE CBOWCTBA  BElIECTBA W
AIIEKTPUUYECKUE SIBICHUS (IIPOLECCHI), UCTIONB3Ys (pU3HUecKre BETUUNHBIL:
AIIEKTPUYECKUI 3apsif, 3JIEKTPUYECKOE II0JIe, HANPSKEHHOCTh OIS,
NOTEHLIMAN, pa3HOCTh NOTEHLUUANOB; MpPU ONHCAHUM MPABUIBHO
TPAaKTOBaTh  (PU3UYECKUH  CMBICI  HCHOJB3YEMBIX  BEIMYHH, HUX
0003HaYeHHs U €IMHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIIUE JAAHHYIO
(bu3NYECKYI0 BEIUYUHY C IPYTUMHU BEIMUYUHAMU

10.7

10.8

10.9

10.10

10.11

10.12

aHANM3UPOBaTh  (U3UYECKUE TPOIECChl U SABICHHS, HCHOJIb3YS
¢du3nvecKkre 3aKOHbI U MPUHIIMIIBL: 3aKOH BCEMUPHOTO TsAroTenus, I, 11 u
III 3axonbpl Hpr0TOHA, 3aKOH COXpaHEHUs MEXaHUYECKON DHEPIUU, 3aKOH
COXPAaHEHHs HMIIYJIbCA, MPUHLMII CyNEPHO3ULMU CWJI, PHUHIHNII
paBHOINpaBUs  MHEPUUAIBHBIX  CHCTEM  OTCUYETA;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHUIO CTPOEHHUS BEILECTBA, Ta30BbIC 3aKOHBI, CBSI3b
CpeHE KHHETHMYECKOM OJHEpruu TEIJIOBOIO JIBWJKEHUS MOJEKYJI C
a0COJIIOTHOM TeMIepaTypod, MEepBbI 3aKOH TEPMOJAMHAMUKH; 3aKOH
COXpaHEHUs IEKTPUIECKOTO 3apsiaa, 3akoH KyJoHa; Ipu 3TOM pa3iandarhb
CJIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €T0 MaTeMaTHUYECKOE BBIPAKEHHE H
yCIIOBUS (TPaHMIIBI, 00JIACTH) MPUMEHUMOCTH

OOBACHATH OCHOBHbIE NPUHIMIMBI JEHCTBUSA MAalUH, HOPUOOPOB H
TEXHUYECKUX yCTPOMCTB; pa3iInyaThb yCIOBUS UX O€30MacHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

BBIMONHATE 3KCIEPUMEHTBI 10 MCCIICOBAHUIO (DU3NYCCKUX SIBICHUH U
NPOIIECCOB C HCIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX M3MEPCHHU; MPU
3ToM (opmynupoBaTh mpobiemy (3agady) M TUIOTE3Y YyueOHOro
IKCIIEPUMEHTA, COOUPATh YCTAaHOBKY M3 MPEIOKEHHOTO 000PYAOBaHMUS,
MIPOBOJIMTH OTBIT U JOPMYITUPOBATEH BHIBOIBI

OCYH_IGCTBJ'IHTB IMPpAMBIC U KOCBCHHBIC U3MCPCHUS CbI/ISI/I‘IeCKI/IX BCIINYHH,
IIpu 3TOM BLI6I/IpaTB OIITHUMAJIbHEIN CITIOCO0 HU3MCPCHHA U HCIIOJIb30BATbh
N3BCCTHBIC METOAbI OLICHKH HOFpeHIHOCTeﬁ I/ISMepeHI/Iﬁ

HccnenoBarh 3aBUCUMOCTH MeXAY (U3MUECKMMHM BEJIMYMHAMHU C
HCIIOJIb30BAaHUEM TMPSAMBIX HW3MEPEHMM; IpPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpOBaTh pPe3yibTaThl IOJYYECHHOH 3aBUCHUMOCTH
(¢u3nUecKux BEIMYUH B BHUJE TAaOIUI] U TpaUKOB, J€iaTh BBIBOABI 11O
pe3yJibTaTaM MCCIIEA0BaHUs

Co0mronaTh ipaBuiIa 0€30MaCHOTO TPY/Ia MPH MPOBEACHUHU UCCIIEIOBAHUM
B paMKax Yy4eOHOro SKCIepUMEHTa, Y4eOHO-HCCIEeI0BaTEeIbCKOW H
IIPOEKTHOM JEATEIIbHOCTH C MCIIOJIb30BAaHUEM U3MEPUTENIBHBIX YCTPOICTB
U 1a6OpaTOPHOro 00OPYIOBAHUS

10.13

Pemarp pacu€THble 3a7auul ¢ SBHO 3aJaHHON (DU3HUECKOH MOJENBIO,
UCIOJIB3YS PU3NYECKHE 3aKOHBI M TPUHIIUIIBI; HA OCHOBE aHAJIN3a YCIOBUS
3aJ1a4u BBIOUPATh (PU3HUECKYIO MOJIEIb, BBIIENATh (PU3HUECKUE BEIMUMHBI
u (GopMyibl, HEOOXoIuMBbIE i €€ pelIeHUs, MPOBOIUTH PACUEThl U
OLIEHUBATh PEAIbHOCTH MOJIy4YE€HHOTO 3HAaYE€HUS (PU3UUECKON BETMUNHbI




10.14

10.15

10.16

10.17

Pewatp Ka4eCTBEHHBIE 3a7a4M: BBICTPaNBaTh JIOTUYECKHU
HEIPOTUBOPEUYUBYIO LIENOYKY DPACCYKICHUH C ONOPOM HA U3YYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH M (PU3NUYECKHE SBICHUS

Hcnonp3oBaTh MOpu  peHIeHHH  Y4eOHBIX  3aJad  COBpPEMEHHBIC
MH(OPMALIMOHHBIE TEXHOJNOTUU JJIsi TIOHUCKA, CTPYKTYpUPOBAHMS,
UHTEPIPETAllUd U TMPEJCTaBICHUS Y4YeOHOM M Hay4HO-TOMYJISPHOM
uH(pOpMaIIMK, TOJYYCHHON W3 PA3IMYHBIX HMCTOYHUKOB, KPUTHUECKU
AQHAJTM3UPOBATH MOJTyYaeMyI0 HHPOPMALIUIO

[TpuBoauTh mHpUMEpHl BKJIAaJa POCCHUMCKUX U 3apyOexHBIX YUYEHBIX-
(GU3HUKOB B pa3BUTHE HAYKH, O0BSICHEHHE ITPOLIECCOB OKPYKAIOIIETO MUPA,
B Pa3BUTHE TEXHUKU U TEXHOJIOTUN

Hcnons30BaTh TEOPETHUSCKUE 3HAHUS TI0 (PU3HUKE B MOBCETHCBHOM JKU3HH
JUIs  oOecrieueHHsl O€30MacHOCTH TMpU  OOpalleHuH ¢ NpudopaMu |
TEXHUYECKUMHU yCTPONUCTBAMHU, JIJISl COXPAHEHHS 3I0POBBSI U COOITIOICHHS
HOPM JKOJIOTUYECKOTO ITOBE/ICHUS B OKPYXKAOIIEH cpelie

10.18

11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTarTa

11.1

PabGoTtaTe B rpynme ¢ BBINOJHEHUEM PA3JIMUYHBIX COLMAIBHBIX POJIEH,
MJIAaHUPOBATh PadOTy TPYMIII, PAIMOHAIEHO PACTIPENENISTh 00s3aHHOCTH
U TUIAHMPOBAThH JACSATENBHOCTh B HECTAHAAPTHBIX CUTyalUsX, aJ€KBAaTHO
OLICHMBATh BKJAJ KaXJIOTO0 W3 YYACTHUKOB TPYIIBbl B pEIICHUE
paccMaTpuBaeMoii MpoOIeMbl

HpOBepﬂeMble NnpeaAMETHLBIC PE3YJIbTAaThl 0CBOCHUS OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmmasl CpeaHEro oﬁmero 06pa30BaHl/Iﬂ

JleMmoHCTpHpOBaTh Ha IpUMEpax poJib U MECTO PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOM Hay4YHOU KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH
Y TEXHOJIOTUH, B MPAKTUYECKON NEATEIIbHOCTH JIIOAEH, LIEIOCTHOCTh U
€AMHCTBO (PM3UUYECKOI KapTUHBI MUpa

11.2

11.3

Y4uTHIBaTh T'paHUIBl NPUMEHEHHS H3YYEHHBIX (U3UYECKUX MOAEIeH:
TOYEYHBIN AJIEKTPUYECKUN 3apsAl, sAepHas MOJENIb aToMa, HYKJIOHHAs
MO/JIeIb ATOMHOTO sJipa MPHU pelIeHnH (PU3NUecKux 3aaau

Pacno3naBath (Qu3uueckue sBIeHUS (MPOIECChl) U OOBSACHATH HUX Ha
OCHOBE 3aKOHOB DJIEKTPOJIMHAMUKH U KBAaHTOBOM (PU3UKU: dJIEKTPUUECKas
MPOBOANMOCTH, TETJIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JCHCTBUS
TOKa, B3aUMOJICHCTBHE MArHUTOB, OJJICKTPOMArHUTHAS  HMHIYKITHS,
JIEHCTBUE MArHUTHOTO ITOJISI HA TTPOBOAHKK C TOKOM U JIBHKYIIIUICS 3aps/,
JJICKTPOMArHUTHBIC  KOJEOAHWS W BOJIHBI, PSIMOJTMHEHHOE
pacmpocTpaHeHHE CBeTa, OTpaXCHHE, NpeloMIIeHue, HHTepdepeHus,
T paKus 1 MONIpU3aIUs CBETa, AUCIIEPCHs CBETa, (OTOITEKTPUIECKHIA




11.4

11.5

ahdext (hoToaddekT), CBeTOBOE NaBlIeHHE, BOSHUKHOBEHUE THHEHYIATOTO
CIeKTpa  aTroMa  BOJOPOJA, CCTECTBEHHas M  HCKYCCTBEHHAS
pPalOaKTUBHOCTH

OnuceiBaTh U3y4YEHHBIE CBOICTBA BellecTBa (3JIEKTPUUECKIE, MAaTHUTHBIE,
ONTHUYECKUE, DJICKTPUUECKYI0 TPOBOAUMOCTh pa3jIMYHBIX Cpeld) U
AIIEKTPOMArHUTHBIE SBJACHUS (TPOIECChl), MCMHOJIb3YS (pU3MUecKue
BEIIMYMHBI:  DJIGKTPUUECKUHM  3apsl, Cuila TOKa, DIIEKTPUYECKOE
HaIpsKEHUE, AICKTPUUYECKOE COMPOTUBIICHUE, PAa3HOCTh IMOTEHIMAJIOB,
O/IC, pabora TOKa, MHAYKIMS MarHWUTHOTO IOJISA, CWjia AmIiepa, CUiia
JlopeHnia, WHAYKTUBHOCTh KATYIIKH, DSHEPIHUsl JJICKTPUUYECKOTO U
MarHUTHOTO TMOJIEH, MEpUoJ M dYacToTa KosiebaHWil B KolebaTeabHOM
KOHType, 3apil ¢ cuja TOKa B TPOIECCe TapMOHUYECKHX
AIIEKTPOMArHUTHBIX KoJeOaHud, (POKyCHOE pacCTOSIHHME M ONTHYEecKas
CWJIa JIMH3BI; IPU ONKCAHUU MPABUILHO TPAKTOBATH (PU3UUECKHI CMBICI
UCIIOJIB3YEMBIX BEJIMYHMH, WX O0O3HAYEHUS M E€IWHUIIBI; YKa3bIBaTh
(GbopMyIIbI, CBS3BIBAIOIINE JAHHYIO (U3HUECKYIO BEIIMYUHY C JPYTUMHU
BENTMYMHAMU

OnucelBaTh M3yYEHHBIE KBAHTOBBIE SIBICHHS W IPOLECCHI, HUCIOJB3Ys
¢u3nyeckue BEIMYUHBI: CKOPOCTh 3JEKTPOMAarHUTHBIX BOJH, JJIMHA
BOJHBI M 4YacTOTa CBETa, DJHEPrusi WM UMIYJIbC (OTOHA, TEPHOA
IoJIypacnazia, SHeprusl CBs3U aTOMHBIX sIep; NIPU OMMCAHUU IIPABUIIBHO
TPAaKTOBaTh  (PU3UYECKUH  CMBICI  HCHOJB3YEMBIX  BEIHYHH, HUX
0003HauCHHS U EIMHUIIBL; YKA3bIBaTh (YOPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO
($u3NYECKYI0 BEIMYMHY C JIPYTUMHU BEIMYMHAMU, BBIYUCIATH 3HAUYECHUE
¢bu3nuecKoil BeITMUNHbI

11.6

11.7

11.8

AHanm3upoBath  (pU3MUYECKHE TPOIECChl M SBJICHUSA, HCIOIB3YS
du3nvecKkue  3aKOHbBI M TpUHIUNB:  3akoH  Oma,  3aKOHBI
MIOCJIEZI0BATENBHOIO U NApauIeIbHOTO COEIMHEHUS IPOBOAHUKOB, 3aKOH
Jbxoynas — JleHma, 3akoH 3JEKTPOMAarHUTHOM MHAYKLIMH, 3aKOH
IIPSIMOJIMHEMHOTO PAcHpOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHMsI CBETA,
3aKOHBI MPEJIOMIICHHS CBETa, ypaBHeHUEe DifHIITeHa 11 poTorddexra,
3aKOH COXpPaHEHHWsS DJHEPIMM, 3aKOH COXPAaHEHUs HMIIyJIbCa, 3aKOH
COXPAaHEHHs DJIEKTPUUECKOTO 3apsia, 3aKOH COXPAaHEHUS MAacCOBOIO
ymcia, nocrynarsl bopa, 3akoH pajMOaKTUBHOIO pacraja; Mpu 3TOM
pa3nuyaTh CIOBECHYIO (OPMYJIMpPOBKY 3aKOHA, €ro MaTeMaTUYecKOoe
BBIpaXEHHE U yCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

OnpenensTh HampaBlIeHHE BEKTOpAa WHAYKIMM MAarHUTHOTO TOJIA
MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuibl JlopeHia

Ctpouth M OMMCHIBATH M300paKEHUE, CO3AABAEMOE IIIOCKUM 3EepKaioM,
TOHKOH JTUH30U

11.9

Brimmonuare OKCIICPUMCHTBI IO HCCJIICIOBAHUIO (1)I/I3I/I'-I€CKI/IX SIBJICHUUN U
IIPOLIECCOB C MCIOJIb30BAaHUEM IPSMBIX M KOCBEHHBIX M3MEPECHHU; IIPH
sToM GopMyaupoBaTh npodieMy (3amady) W THIOTE3Y Y4YEOHOro




11.10

HKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEJI0KEHHOTO0 000PYJ0OBaHMUS,
IIPOBOJUTH OTBIT U (POPMYITHPOBATH BBIBOBI
Ocy1ecTBIATh NPsIMbIE U KOCBEHHbIE U3MEPEHHS (PU3NUECKUX BEIHYNH;

IIpnu 3TOM BBI6I/IpaTB OIITHMAJIBHEIN CITIOCO0 HU3MCPCHHA U HCIIOJIb30BATbh
HN3BCCTHBIC MCTO/JAbI OLICHKH HOFpCHIHOCTCfI I/ISMCpeHI/Iﬁ

11.11

HccnenoBaTh 3aBHCHMOCTH (PU3UYECKUX BEIMYMH C HCIIOJIB30BaHUEM
IPSAMBIX U3MEPEHUI; IPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBATH
pe3yabTaThl HOTYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEJIMYMH B BUJE
TaOJIuI U TpaUKOB, AETATh BBIBOABI [10 pe3yJIbTaTaM HCCIeI0BaHUs

11.12

Cobumo1aTh ipaBmiia 6€30MacHOTO TPya MPH MPOBEACHUN UCCIICIOBAHMIA
B paMKax Y4eOHOro OSKCIEPUMEHTa, Y4eOHO-MCCICIOBATEIbCKON U
MPOCKTHOM JIEATEIIbHOCTH C MCITOJIb30BAaHHEM H3MEPUTEIIbHBIX YCTPOHCTB
1 J1abopaTOpHOTO 000PYIOBAHUS

11.13

Pemats pacuéTHble 3amauu ¢ SIBHO 3aJaHHOM (PU3UYECKOH MOJEIbIO,
UCTIONB3Ys (PU3MUECKUE 3aKOHBI U TPUHIUIIBI; HA OCHOBE aHAITN3a YCIOBHS
3aJ1a4u BEIOUPATh (PU3HUECKYIO MOJIEITb, BBIIENATH (PU3HUECKUE BEIMIHHBI
u (GopMyJbl, HEOOXOIUMBIE I €€ pEelIeHHs, MPOBOIUTH PACUETHl U
OLIEHUBATh PEAIbHOCTh MOJIyY€HHOTO 3HAaYeHUs (PU3MUECKON BETMUNHbI

11.14

Pemats Ka4eCTBECHHBIE 3a/1a4u: BBICTPAUBaTh JIOTUYECKH
HEIIPOTHBOPEUYUBYIO LENOYKY DPACCYKICHUH C ONOPOM HA W3Y4YCHHBIC
3aKOHbI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBJICHUS

11.15

Hcnonb3oBaTe HpU  pelleHMH  Y4eOHBIX  3aJady  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMU JJIs IIOUCKA, CTPYKTypHUpPOBaHMS,
UHTEPHpETallid M TPEJICTABICHUS yYeOHOH M HAyYHO-TIOMYJISPHOM
uH(pOpMallMy, IOJYYEHHON W3 PAa3lIMYHBIX HMCTOYHUKOB; KPUTHUECKU
AHAJTU3UPOBATH MOJTyYaeMyI0 HHPOPMALIHIO

11.16

11.17

11.18

OOBSCHATh NPUHIMIBI JCHCTBUS MAaIIUH, NMPUOOPOB U TEXHHYCCKHX
YCTPOMCTB; pa3iuyaTh YCIOBUS KX O€30MacHOr0 WCIOJIb30BAaHUS B
OBCEIHEBHON KU3HU

[IpuBoANTH mpUMeEpBl BKIAJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIEro
MHpA, B pa3BUTHE TEXHUKU U TEXHOJIOTUI

Hcnonp30BaTh TEOpETUUECKHE 3HAHUS IO (PU3UKE B MOBCEIHEBHOM JKU3HU
uig  obecniedyeHust 0e30macHOCTH IpH  OOpallleHuH ¢ npudopamMu |
TEXHUYECKUMHU YCTPONCTBAMHU, JJISI COXPAHEHMS 3/10pPOBbS U COOJIIOICHUS
HOPM DKOJIOTUYECKOTO MOBEACHMSI B OKPYIKaIOILIEH cpezie

11.19

PaGoraTe B rpyImme ¢ BBIIOJHEHHUEM PA3JIMYHBIX COLMATBHBIX POJIEH,
IUIaHUPOBaTh padOTy IPYMIIbI, PALMOHAIBHO paclpeleNiaTh 00s3aHHOCTH
U IUTAHUPOBATh AEATEIbHOCTh B HECTAHJAPTHBIX CUTYallUsX, aJleKBaTHO
OLICHMBATh BKJIAJ KaXJOIO0 U3 YYAaCTHUKOB TpYIIbl B pelICHHE
paccMaTpuBaeMoi MpoOIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon Kox npoBepsiemoro

pasaejia 3JIEMEHTA

IIpoBepsiemMble 3J1eMeHTHI CO/IeP:KAHUS

OU3NKA 1 METOIBI HAYYHOI'O [IO3HAHU A

1.1

1.2

O®uznka — Hayka o mpupojae. Hayunbie metoabl
MO3HAHUS OKPYXKAaroIIero MUpa. Pounb
HKCIEPUMEHTAa M TEOpUU B IPOLIECCE IO3HAHUS
IPUPOIBI. DKCIIEPUMEHT B (PH3UKE

MogenupoBanue  (QU3MYECKMX  SABJICHUH U
nporieccoB. Hayunble rumotessl. Pusnueckue
3aKOHBl W TeOpHH. ['paHMIIBI NPUMEHUMOCTH
¢u3nveckux 3aKOHOB. [IpUHIMII COOTBETCTBUSI.
Pomp um wmecto ¢usukm B (opmMupoBaHHU
COBPEMEHHOM HAy4YHOM KapTHHBl MHpa, B
NPaKTUYECKOHN eATENHOCTH JII0JIeH

MEXAHHWKA
#iHPart#KMUHEMATUKA

2.1

2.1.1

Mexanuueckoe  ABukeHHE. OTHOCHUTENBHOCTD
MEXaHW4YeCcKOoro pmxkeHusa. Cucrema otTcyéra.
Tpaexropus

[Tepemernienne, CKOpocTh (CpelHssi CKOPOCTb,
MI'HOBEHHast CKOpOCTb) u yCKOpeHHe
MaTepUaJIbHOM TOYKM, MX IIPOCKUMH Ha OCH
cuctembl koopauHaT. ClokeHue nepeMelieHuil u
CJI0’KEHHE CKOPOCTEMN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IPSAMOJIMHENHOE JBHKEHUE. I'paduku
3aBUCUMOCTH KOOpIMHAT, CKOPOCTH, YCKOPEHWS,
IIyTH W NEPEMEIIECHHUS] MAaTepUaIbHONM TOYKUA OT
BpEMEHU

CBoOoHOE masieHne. Y cKopeHne cBo0OTHOTO
naicHus

KpuBonunelinoe JIBHYKEHUE. PaBrOMeEpHOE
JBU)KEHUE MATEPUAIILHOW TOYKU IO OKPYKHOCTH.
YrnoBas CKOPOCTb, IMHENHAS CKOPOCTh. [lepuon u
yacToTa. L[eHTpocTpeMUTENBHOE YCKOPEHUE

TexHuueckue yCTporuCTBa: CIUAOMETD, ABUKECHUE
CHApAJIOB, LICTIHBIE U PEMEHHBIE IIEpeayn




[TpakTuueckue paboThl. V3MepeHne MTHOBEHHOU
ckopoctd. MccrnenoBaHue COOTHOLIEHUS MEXKAY
Iy TSAMHU, IIPOWICHHBIMU TEIOM 3a
MOCJIEIOBATEIbHbIE PABHBIC MPOMEKYTKH BPEMEHU
IIPU PAaBHOYCKOPEHHOM JABWXXCHUU C Ha4aJbHOU
CKOPOCTBIO, paBHOI Hymto. M3ydeHue nBH>keHUsS
HIapuKa B BA3KOM JKUJIKOCTH. V3yueHue ABMKEHUS
Tena, OPOIIEHHOTO TOPU30HTAIBHO

2.2

2.2.1

222

H#Park## TMHAMUKA

[Ipuniun otHocuTenbHocTH [anmunes. Ilepbiit
3akoH HproToHa. IHepInanbHbIe CUCTEMBI OTCUETA

Macca tena. Cuina. [lpuHuun cynepnosunuu cui

223

224

225

Bropoi1 3akon HeroToHa 111 MarepruaabHON TOUYKH
B nHepuuanbHoi cucreme orcuéra (MCO). Tpernii
3akoH HbloTOHA /1711 MaTepuabHBIX TOUYEK
3aKOH BCEMHUpPHOTo TAroteHus. Cuiia TSKECTH.
[TepBas kocMuyeckas ckopocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

2.2.8

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHus
CKOJIBXKCHUS U cuiia TpeHus mokos. Koapdumment
Tpenust. Cuiia CONpOTUBIIECHUS TP JBUKEHUU Tela
B )KHJIKOCTH HJTU Ta3e

[ToctynatenbHoe ¥ BpalaTelbHOE JBHXKEHUE
a0COJIFOTHO TBEPIOTO TeJa

MoOMEHT CuiIbl OTHOCUTEIIBHO OCH BpAaIlICHHUS.

[Lnedo cumbl. YcnoBusi paBHOBECHS TBEPJOTO Tela
B ICO

229

Texunueckue YCTpOMCTBA: HOJIIUITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[Tpaktudyeckue pabotTel. M3yueHue JIBUKEHUS
Opycka Mo HaKJIOHHOH MJIOCKOCTH MOJ IeHCTBUEM
HECKOJIbKUX cuil. MccnenoBanue 3aBUCUMOCTH CHIT
YOPYTOCTH, BO3HMUKAIOMIMX B JAepopMHUpyeMOit
NPYKUHE U PE3UHOBOM 00paslle, OT BETUYUHBI UX
negopmanuu. MccnenoBanue ycnoBuil paBHOBECHS
TBEPAOrO TeJA, UMEIOIIETO OCh BPALCHUS

23

#iHPartH#3AKOHBI COXPAHEHU A B MEXAHUKE

23.1

232

I/IMH}/J'ILC MaTepHaJIBHOf/'I TOYKH, CUCTCMBI
MaTCpHaAIbHBIX TOYCK. I/IMHyJ'IBC CHIJIbI )51
HN3MCHCHHEC UMITYJIbCA TCJIa

3akoH coxpaHeHus nMmiyibsca B ICO. PeaktuBHOE
JBUKCHHE




233 Pabora cuiibl
234 MOoIHOCTh CHIIBI
535 Kunerndeckass SHEpPrust MaTEPHAIBHOM TOYKH.
o TeopemMao KMHETHYECKOM SHEPTUH
[MotenuumansHas sueprus. [loTeHIHanbHasT SHEPTHS
3.6 yIpyTro ne(hOpMUPOBAHHOM TPY>KHUHBI.
o [MoTeHmanpHast SHEPrus Tena BOJIN3U
MOBEPXHOCTU 3eMITH
[ToTeHIMATbHbIE W HETTOTCHIINAIbHBIE CHITBI. CBSI3b
537 paboThl HENOTEHIMAIBHBIX CHJ C W3MEHCHHEM
o MEXaHMYECKOW DHEPIMH CHCTEMBI TN 3aKOH
COXpaHEHHUS] MEXaHUYECKOM DHEPIHU
2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS
3.9 TexHuueckne yCTPOWCTBA: JIBIKCHHE  PaKeT,
o BOJIOMET, KOTIEP, MPY>KHHHBIH MHCTOJIET
[pakTnueckue  paborel.  M3ydeHwe  CBs3H
5310 CKOpOCTE  Ted TNpH  HEYNmpyroM  yuaape.

I/ICCJ'IC,I[OBaHI/IC CBiA3HU pa6OTBI CHJIBI C U'BMCHCHUEM
MEXaHUYeCKOH OHCPI'UH TCJia

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

3.1

#HH#HPar###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOW TEOPUU

3.1.1

OcHoBHbIE MOJIOKEHUS MOJICKYJISIPHO-
KUHETHYECKOW TEOpHU. BpOyHOBCKOE JBHIKEHHE.
Huddysus. Xapakrtep JIBIKCHUS u
B3aMMO/ICHCTBHS YaCTHI] BELICCTBA

Mogenu cTpoeHHUs ra3oB, KUAKOCTEH U TBEPABIX
Tell U OOBIACHEHHE CBOWCTB BEIECTBA HA OCHOBE
3TUX MOJIEJIEN

Macca  mosekyn.  KommuectBo — Bemiectna.
[TocrosinHast ABorazapo

TermoBoe paBHOBecue. Temmeparypa u €€
n3mepenue. [lkana remneparyp Llenscus

Mogenp uacalbHOTO rasa. OcHoBHOE YpaBHCHHUEC
MO.]'IGKy.TIHpHO-KPIHCTPI‘ICCKOﬁ TECOpHUU HUACAIIBHOTO
rasa

AOcomoTHasi TeMmriepaTypa Kak Mepa CpeaHei
KHHETHYECKOU OHCPTrUr TCIIJIOBOI'O JABWIKCHUSA
yactul raza. [llkamra remneparyp KensBuna

VpaBuenne Knaneiipona — MenaeneeBa. 3akoH
HanbroHa




3.1.8

I"az0oBbIe 3ak0HBI. M30Mporiecchl B nacanbHOM raze
C IOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA: U30TEPMA,
u30Xxo0pa, n3odapa

TexHuyeckue ycTporucTBa: TepMOMETp, OapoMeTp

3.1.10

[lpaktuyeckue paboTel. M3mepenue  macchbl
BO3JyXa B KJAacCHOW KoMmHare. lccnenoBanue
3aBUCUMOCTH MEXAY IapaMeTpaMu COCTOSIHHUS
pa3pexEHHOTro ra3a

3.2

3.2.1

322

OCHOBbI TEPMOJIMHAMUKA

TepMmoguHamuyeckast cucTeMa. BuyTtpeHnHss
SHEPTHs TEPMOJIMHAMUYECKON CUCTEMBI M CITOCOOBI
e€ U3MEHEeHUS

KommyectBo TtermoTsl u  paborta. BHyTpenHss
SHEPIys OJHOATOMHOI'O MIE€AIBbHOIO ra3a

3.23

Buasl TEeIJIONepeIaun: TEIJIONMPOBOAHOCTb,
KOHBEKIIMSA, U3JIydeHHe. TermoéMKOCTh Tea.
VYnaenoHas TEIIOEMKOCTL  BemiecTBa. Pacuér
KOJIMYECTBA TETUIOTHI MPH TEIJIoNepeaue

324

3.2.5

3.2.6

3.2.7

[lepBblii 3akoH TepMmoauHaMuKu. IlpumeHeHue
IEPBOT0 3aKOHA TEPMOJMHAMUKHU K U30IPOLIECCAM.
I'padmueckas uHTepnperanus paboThl raza

TennoBele  Mamuubl.  [IpuHIUNBL ~ EMCTBUA
TEIJIOBBIX MamuH. I[IpeoOpazoBaHus PHEPruu B
TEIUIOBBIX MamuHax. Ko3QQuimenT mone3Horo
neiictBus (manee — KIIJI) temnyoBol MalllMHBI.
uxn Kapuo u ero KIIJ]

Bropoit 3akon TepmoaumHamuku. HeobpaTumocTth
IIPOLECCOB B MpuUpoAe. TeruioBblE JBUraTElu.
DKoJjoru4yeckue npo0aeMbl TEII0O3HEPTETUKU

Texuuueckue yCTpOﬁCTBaZ JABUTaTCJIb
BHYTPCHHCT'O CTropaHus, OBITOBOM XOJOJNJIIBbHHUK,
KOHAUITUOHED

3.2.8

[TpakTueckue paboTsl. H3mepeHnue yaenbHON
TEMJI0EMKOCTH

33

#i#HPar## ATl PETATHBIE COCTOSHUM A BEILIECBA. ®A30BbIE

3.3.1

332

I[NEPEXO/IbI

Hap006pa30BaHHe N KOHIACHCalHA. I/IcnapeHHe n
KUIEHUEe. YenbHas TeIIoTa napoo6pa3OBaHH51.
3aBUCHMOCTD TEMIICPATYPbI KUIICHUA OT AaBJICHUA

AOcomoTHasT ¥ OTHOCHUTEJbHAs  BJIAXKHOCTH
Bo3ayxa. Hacelenuslii map




333

334

TBépnoe Tteno. Kpucrammmdyeckne u amopdHbIe
Tena. AHU30TPOIHS CBOMCTB KpUcTasuioB. XKuakue
Kkpuctauibl. COBpeMEHHbIE MaTepHUAaIIbI

[TnaBneHue u kpucraum3anus. Y 1eabHas TeIIoTa
miaBiaeHus. Cyomumanus

335

3.3.6

3.3.7

YpaBHEeHHE TEIJIOBOTO OaaHca

TexHuyeckue  ycTpoWcTBa:  TUTPOMETp U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUHU MOTYyUECHUS
COBPEMEHHBIX MaTepuajioB, B TOM YHCIIE
HaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTUHU

[TpakTueckue paboThl. M3mepeHue BIaXKHOCTU
BO3/yXa

SJIEKTPOAMMHAMUKA

4.1

4.1.1

###HPari##OJIEKTPOCTATUKA

DJNeKTpu3anusa Tell. DIeKTpudeckuil 3apsa. JlBa
BU/JIA DJIEKTPUUECKHX 3apsiIoB

4.1.2
4.13

[IpoBOIHMKH, AUDIIEKTPUKHU U MOJIYIPOBOJHUKH

3aKkoH COXpaHCHHA SJICKTPHUICCKOI'O 3apsaaa

4.14

4.1.5

BzaumopeiictBue 3apsinoB. 3akoH Kynona

DIIEKTpUUYECKOE noJie. HanpsixénnocTts
3eKTpudecKkoro mnoss. [lpuHuun cynepno3uiuu.
JInHuM HanpsHKEHHOCTH IEKTPUYECKOTO MO

Pabora cHuia AJIEKTPOCTATHYECKOTO IOJIA.
ITorennuan. Pa3HocTh NOTEHIIMATIOB

[IpoBOMHUKK ¥ JUANCKTPUKU B TMOCTOSIHHOM
AIIEKTPUYECKOM noJe. JusnexkTpuueckast
MIPOHUIIAEMOCTD

4.1.10

OnexrpoéMkocTs. Konnencatop. DeKTpo€MKOCTh
IUIOCKOTO KOHJAEHCATOpa. DHEprusl 3apsiKeHHOIo
KOHJIEHCaTopa

Texnuueckue YCTpOMCTBA: DIEKTPOCKOII,
JJIEKTPOMETP,  DJIEKTPOCTATUYECKas  3alluTa,
3a36eMJICHHE  JJIEKTPOIpPUOOpPOB,  KOHAEHCATOD,
KCEPOKC, CTPYWHBIN ITPUHTED

IIpakTHueckue paboTHI. N3mepenue
ANEKTPOEMKOCTH KOHACHCATOpa

4.2

HHHPar###TIIOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJJAX

4.2.1

VYcaoBus CyILIECTBOBAHUS HOCTOSIHHOT'O
ANEKTpUYEeCKOro Toka. Mcrounwku Toka. Cuna
TOKAa. [IOCTOAHHBIN TOK




422

423

Hanpspkenue. 3akon Oma 115 ydacTka Henu

DJIEKTPUYECKOEe  CONPOTHUBIICHHE. Y IEIbHOE
COIIPOTHUBJICHUE BEIECTBA

424

4.2.5

4.2.6

HOCHGI[OBaTeJIbHOe, napamjiCjbHOC, CMCIIAaHHOC
COCAMHCHUC ITPOBOIHUKOB

PabGoTa snektpuueckoro Toka. 3akoH JIKoOyis —
Jlenna

MoOnIHOCTb 2JIEKTPUYECKOTO TOKA

4.2.7

4.2.8

429

anekTpoaBmwkymas cuna (mamee — DOJIC) wm
BHYTPEHHEE CONPOTHBIICHUE WCTOYHUKA TOKA.
3akon Owma s MONHOM — (3aMKHYTOM)
aJIeKTpUYecKoii rernu. KopoTkoe 3amMbIkanne

DJIEKTpOHHAsI TIPOBOJMMOCTD TBEPBIX METAJLIOB.

3aBUCUMOCTb  CONPOTHUBJIEHUS  METANIOB  OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh

DJeKTpuYeckuii TOK B BakyyMme. CBoiicTBa
AIIEKTPOHHBIX MMYYKOB

4.2.10

[onmynpoBoguuku. CoOCTBeHHass W TpUMECHas
IPOBOAMMOCTh MOJIYIPOBOJHUKOB. CBoOicTBa p-n
nepexoaa. [lonynpoBogHIKOBbBIE TPHOOPHI

4.2.11

4.2.12

4.2.13

4.2.14

ONEeKTpUUECKUM TOK B DIIEKTPOIUTAX.
DIEKTPOTUTHYECKAS JUCCOLMAITUS. DIEKTPOIIN3

DJIeKTpUUYECKUi TOK B razax. CaMoCTOSTEIbHBIA U
HECaMOCTOSITCIIBHBIA pa3psa. PasznudHbie THIIBI
caMOCTOSTENbHOTO paspsaa. Momuus. [Tnazma

TexHu4eckue ycTporucTBa: aMIepMeTp, BOIbTMETD,
peocrar, VCTOYHUKNU TOKa,
JJIEKTPOHArPEBATENbHBIC npudopBl,
3JIEKTPOOCBETUTENbHBIE  IPUOOPHI, TEPMOMETP
COIPOTUBIICHUS, BAKYYMHBIN JUOX, TEPMUCTOPBI U
(GOTOPE3UCTOPBI,  MOJYNPOBOJHUKOBBIM MO,
rajgbBaHMKa

[TpakTideckue paboThl. M3yueHue CMENIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne DJIC wuCTOYHMKA TOKa U €ro
BHYTpEHHEro  comportuBiieHus.  HabGmronenue
AIIEKTPOJIN3a

11 KIIACC




Kon
pa3naena

4

Koanposepsiemoro
3JIEMEHTA

HpOBepHeMbIe IJIEMEHTBI COACPKAHUA

SJIEKTPOAMHAMUKA

4.3

##PartHH#M AT HUTHOE I1OJIE. OJIEKTPOMAT'HUTHAA MHAYKIWA

4.3.1

4.3.2

ITocTossHHEIE MATrHUTEI. BszaumoneiictBue
IIOCTOSIHHBIX MarHUTOB

MarnutHoe nosne. BekTop MaroHuTHOM UHIYKIUU.
[Ipunmun cynepnio3unuu. JIuHUM MarHUTHOM
UHIYKIWH. Kaptuna  nguHMii  MarHuTHOM
WHJIyKLHH 011 TOCTOSSHHBIX MAarHUTOB

433

MaruauTHO€E 1osie IpoBOJAHUKA ¢ TOKOM. KapTuHa
JIUHUN TIOJISI JTMHHOTO TPSIMOTO MPOBOAHUKA U
3aMKHYTOT'O KOJIbLIEBOT'O ITPOBOJIHUKA, KATYLIKU C
TokoM. OmnbiT Opcrena. BzaumopelictBue
MPOBOJTHUKOB C TOKOM

434

4.3.5

4.3.6

Cuna Amnepa, €€ MOJlyJIb U HallpaBJIEHUE

Cuna Jlopenma, €€ MoAyidb M HalpaBJICHHE.
JIBr>KeHUE 3apsyKEHHOM YacTULIbI B OJTHOPOJHOM
MarauTHOM Tmojie. Pabora cubl JlopeHia

SIBnenue 3HeKTpOMaFHHTHOﬁ HWHAYKOUN

4.3.7

4.3.8

439

[ToTok BekTOpa MAarHUTHOW MHAYKLIMU

OJIC wuHaykumu. 3aKkOH AJIEKTPOMAarHUTHOU
uHaykuun dapazest

Buxpesoe snexkrpuueckoe nose. C uHAYKIINN

B MPOBOJHUKE, ABMIKXYHICMCA ITOCTYIIATCIIBHO B
OJHOPOJHOM MAriuMTHOM II0JIC

4.3.10

4.3.11

[IpaBuio Jlenna

WNunyktuBHOCTD. fBnenune camounaykuuu. DJC
CaMOUHIYKITUN

4.3.12

SHCpFI/IH MAarauMTHOIO ITOJISI KaTyIIKHU C TOKOM

4.3.13

4.3.14

QHGKTpOMaFHI/ITHOG I1OJIC

Texauueckue YCTpOWCTBA: IIOCTOSIHHBIE
MAarHuThl, 3JIEKTPOMArHUTHI, JJIEKTPOJBUIaTEb,
YCKOPHUTENIH JJIEMEHTAPHBIX 4acTHll,
MHyKIHOHHAs I1eYb

4.3.15

[IpakTnueckue paboThl. V3yueHue MarHUTHOTO
MOJIs1 KaTyLIKHU ¢ TOKOM. McciienoBanue AeicTBUS
IIOCTOSHHOTO MAarHuTa Ha paMKy C TOKOM.
HUccnenoBanue  ABIEHUA  DJIEKTPOMArHUTHOM
WHIyKUIHUH

KOJIEBAHUA U BOJIHBI




5.1

##HPari#MEX AHUYECKHUE 1 OJIEKTPOMAI'HUTHBIE KOJIEBAHNM A

5.1.1

Konebarennuas cucreMa. CBoOoaubie
KoJie0aHus. I"apmonnueckue KoJie0aHus.
[Tepuon, yactoTa, aMIIuTy1a ¥ (asza KoJIeOaHHi

5.1.2

5.13

[IpyxvHHBIN MasTHUK. Maremarnueckuin
MasATHUK

YpaBHeHue rapMOHUYECKUX KoJIeOaHUH.
Kunematnueckoen AuMHaAMUYECKOE OIMHMCAHHUE
KOJICOATEeIbHOTO JIBHXKCHUS

[IpeBpamenue sSHEprum INpU TapMOHHYECKUX
KosiebaHusx. CBs3b aMIUIMTYAbl KoJeOaHUi
MICXOJTHOW BEJIMYMHBI C aMITJIUTYAaMHU KOJIeOaHU
€€ CKOpOCTU U YCKOPEHUS

KonebarensHbIi KOHTYD. CBoOoaHbIE
3JIEKTPOMAarHUTHBIC KOJCOAHHUS B HICATHLHOM
KOJIeOaTeIbHOM KOHTYpe. AHAJIOTUSA MEXKIy
MEXaHUYECKHUMU u 3IEKTPOMArHUTHBIMH
kosnebanusmu. @opmyina Tomcona

3aKoH COXpaHCHHA OHEPIrun B HACAIBHOM
KosiebaTeIbHOM KOHTYpPC

5.1.7

BolHy)KI€eHHBIE ~ MEXaHUYECKHue  KoyieOaHUs.
Pesonanc. Pe3oHaHcHas kpuBas. BelHyK/I€eHHbBIE
OJICKTPOMArdHMTHBIC KOJIEOAHMSL.

5.1.8

5.1.10

5.1.11

IIepemenHbI TOK. CuHycouanbHbIN
IIEPEMEHHBIN TOK.

MoIHOCTh MNEPEMCHHOI'O TOKaA. AMHJ'II/ITy,I[HOG nu
ILCIZCTBYIOIHGG 3HA4YCHUC CHJIBI TOKa nu
HaIIpS’KCHU A

Tpanchopmarop. IIpousBomcTBo, mnepemada u
norpedneHue AIEKTPUUECKOU SHEPTUH.
DKOJIOTMYECKUE PUCKH TPU  MPOU3BOJICTBE
AIEKTPUUECKOMN SHEPTHUH. Kynberypa
WCIIOIb30BAHUS 3IEKTPOIHEPT U B
MOBCEIHEBHOM KU3HU

Texunueckue YCTpOWCTBA: ceifcmorpad,
JJIEKTPUYECKUN 3BOHOK, JIMHUU JJIEKTpOIIepesay

5.1.12

[IpakTnueckue paboThI. Hccnenosanue
3aBUCHMOCTH IEpHOJa MallbIX KoJeOaHul rpysa
Ha HHUTU OT JJIMHBI HUTH U Macchl Ipy3a.
HccnenoBanue NepeMEHHOrO TOKa B LENH U3
IIOCJIEZIOBATEIBbHO COEAMHEHHBIX KOHAEHCATOPA,
KaTyIIKU U pe3ucTopa




52

53

#HPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

Mexanuyeckue BOJIHBI, YCJIOBHS
pacrnpocTpaHeHHUs. [Tepuon. CkopocTb
pacmpocTpaHeHust U JyiuHa BosiHbl. [lonepeuynsie
Y IPOAOJIbHBIE BOJIHBI

522

#iPartH#  VatepdepeHnus ¥ AUPPAKIHSL
MEXaHHYECKUX BOJTH

523

524

525

5.2.6

3Byk. CkopocTh 3Byka. ['poMKOCTh 3ByKa.
Bricora Tona. TemOp 3ByKka

DIEeKTPOMarHUTHBIE BOJIHBL. Y CJIOBUS U3ITyUYEHHUS
3J€KTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTanuss BektopoB E, B w v B
3JIEKTPOMArHUTHOM BOJIHE B BAKyyMe

CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH: OTpa)K€HUE,
mpenomiieHrue,  moysApu3anus,  audpaxius,
untepdepeniusi. CKOPOCTh 3IEKTPOMATHUTHBIX
BOJIH

[IIxama 3jeKTpOMarHUTHBIX BOJH. [IpuMeHeHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

5.2.7

528

HpI/IHHI/IHBI paﬂI/IOCBﬂ?;I/I u TCIICBUICHUSL.
Pamuomnokarnus. DIeKTpOMarHuTHOE 3arpsi3HEHUE
OKpYKaroIIeH cpeibl

TexHuueckue yCTpOIiCcTBa: MY3bIKaIbHbBIE
HHCTPYMEHTHI, YJIBTPa3BYKOBas IUArHOCTUKA B
TEXHUKE W MEIHWLIMHE, pajnap, PaguoNpUEMHUK,
TEJIEBU30p, aHTeHHA, Tenedor, CBY-neup

###HParfi##OIITUKA

5.3.1

[IpssMonuHENHOE pacnpoCTpaHEHUE CBETa B
oaHOpoaHOM cpene. JIyu cBeta

532

533

Otpaxenue cBera. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenne n300paxeHui B MIOCKOM 3epKaje

HpeHOMJIeHI/Ie cBeTa. 3aKOHBI IIPEIOMIICHUS
cBeTa. AOCOIIFOTHEIN ITOKa3aTellb MMPEIOMJIICHUA

534

[lonHnoe BHyTpeHHee oTpakeHue. lIpenenbHblil
YIOJI IOJIHOT'O BHYTPEHHETO OTPAKEHUS

535

53.6

Hucnepcusi cera. CHOXHBIM cocTaB 0enoro
ceera. LlBer

CoOuparorniye 1 pacceuBarolye JUH3bl. TOHKas
nuH3a. POKyCHOE pacCTOSIHUE U ONITUYECKast CUjla
TOHKOM JuH3bL. [locTpoenue wn300pakeHuil B
COOMpAalOIMX M  pPacCeMBAIOUIMX  JIMH3AX.




®opmyiia TOHKOM JTUH3BL. Y BEJIMUCHHE, TaBAEMOE
JINH30H1

Hpenenbl MMPUMCHUMOCTH FeOMCTqueCKOﬁ
OIITHUKH

5.3.7

WNurepdepenuus CBETa. Korepenrtnsie
538 WMCTOYHUKHU. Y CIIOBUSI HAOTIOJACHHUSI MAaKCUMYMOB

U MUHMMYMOB B MHTEP(EPEHIIMOHHON KapTUHE
OT /IBYX CUH(a3HBIX KOIT€PEHTHBIX HCTOUHUKOB

Hudpakmus ceera. Judpakumonnas pemérka.
53.9 YcnoBue HaOMIOACHUS TJIaBHBIX MaKCHMYyMOB

IIpU MaJ€HUUM MOHOXPOMATHYECKOTo CBeTa Ha
TUGPAKIUOHHYIO PEIIETKY

5.3.10 [Tongpuzanus ceera

Texnuyeckue  ycTpoWcTBa:  OYKH,  JIyma,
5311 ¢doToamnmapar, MPOEKIIMOHHBIN ammapar,
o MHUKPOCKOII, TEJIeCKON, BOJIOKOHHAs ONTHKA,

T paKkIMOHHAs PEIIETKA, MOISIPOU

[MpakTudeckue paboThl. VM3MepeHue moka3aTels
MIPEIOMIICHUS. Hccnenosanue CBOWCTB
n300pakeHUI B JINH3aX. HaOmronenue
JUCIICPCUH CBETA

53.12

BJIEMEHTAI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'panutsl NPUMEHUMOCTHU KJIACCHUECKOM
MEXaHUKH. [Mocrynatst TEOPHUH
6.1 OTHOCUTEJIbHOCTH: MHBAapUAHTHOCTb  MOJYJIS

CKOPOCTM  CBE€Ta B  BakyyMme, [PUHIIMII
OTHOCHUTEJIFHOCTHA DHWHIIITEHHA

6.2 OTHOCHUTENBLHOCTD OJIHOBPEMEHHOCTH.
' 3ameyieHne BpeMEHH M COKpaIEHUE JJTUHBI

6.3 DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIBI

CBs3p  Macchl € DJHEPrHed ©  HMMITYJIBCOM
6.4 CcBOOO/IHOM YacTUIbl. DHEPTHUs MOKOSI CBOOOTHOM
JaCTHUIIBI

KBAHTOBAA ®U3UKA

7.1

H##Par###3JIEMEHTBI KBAHTOBOM OIITUKU

®ortonbl. dDopmyna Ilnanka cBsI3U DSHEpPrUu
7.1.1 (¢oTOHA C ero 4actoTol. DHEPrusi U HMITYJIbC
¢dbortona

OTtkpeiTHe U uccaenoBanue  (otorddexra.

1.2
’ OmnbiThl A.I'. CroneroBa. 3akoHbl poTosddexra




7.1.3

7.1.4

VYpaBuenne OinmTeliHa 181 Gororddexra.
«Kpachnas rpanuna» potosddexra

Hasnenue ceera. OnwiTel [1.H. JIeOenena

7.1.5

7.1.6

XHUMHUYECKOE IENICTBUE CBETA

Texuuueckue yCTpOiicTBa: (hoTOdIEMEHT,
(dboTonaTuuk, conHevyHas 6aTapesi, CBETOIUOT

7.2

7.2.1

7.2.2

7.2.3

CTPOEHUME ATOMA

Mopenb aroma Tomcona. OnbiTel Pezepdopna
10 UCCIIEIOBAHUIO CTPOEHUS aToMa.
[Inanerapnas monens aroma

[Toctrynater bopa. M3nydyenue u mnorioiieHue
(OTOHOB MpH MEPEX0o]e aTOMa C OJJHOTO YPOBHS
9HEpruu Ha Apyroil. Buasl cnextpo. Cnexrp
YPOBHEHN 3HEPTUH aTOMa BOAOPOA

BosiHoBBI€ cBoOMicTBa yacTull. Bomubl e bpoiins.
KopnyckynspHo-BOJIHOBOM Jlyau3M.
Jludpakmus 3J1eKTPOHOB Ha KPUCTAIIAX

7.2.4

CroHTaHHoe n BBIHYXKICHHOC H3JIYUYCHHUC.
YeTpoicTBO U IPUHIUIT PabOTHI Jlazepa

7.2.5

7.2.6

TexHnyeckue  YCTpOWCTBA:  CHEKTPaJbHBIH
aHaiu3  (CHEKTPOCKOI), Ja3ep, KBAHTOBBIM
KOMIIBIOTEDP

[IpakTrueckue paboTHI. Hab6mronenue
JMHEWYaToro CIEKTPa

7.3

7.3.1

7.3.2

7.3.3

ATOMHOE A1PO

Mertonast HaOIIOICHUS 5 pETUCTpALUH
3JI€MEHTapHBIX YaCTHUII

OTkpbITHE pPaMOaKTUBHOCTH. OnbIThI
Pesepdopma mo  ompemeneHuro  cocraBa
panuoakTUBHOTO M3nyudeHus. CBoicTBa anbda-,
Oera-, ramMMa-u3Jy4eHusl. Bnusiaue
PAAUOAKTUBHOCTH HA KUBBIC OPraHU3MBbI

OtkpeiTHe TpoTOHAa M HeWTpoHa. HykionHas
Mmojenb sanapa ['eiizenOepra — MBanenko. 3apsn
sanpa. MaccoBoe uucino sapa. M3oromnst

7.3.4

Anbda-pacniag. DIEKTPOHHBIM W MO3UTPOHHBIHA
OeTa-pacnaj. lNamma-uznydenue. 3aKoH
palMOaKTUBHOTO pacaja

7.3.5

7.3.6

DHeprus cBsI3U HyKJIOHOB B sJIpe. SaepHble CUITBL.
JHedexT macchl saapa

;[I[epHLIe pCaKknuu. J_—[eﬂeHI/Ie N CUHTC3 A1CP




7.3.7

7.3.8

Snepubrii  peaktop. TepMmosnepHbld CHHTES.
[Tpo6nembl 1 IepCIIeKTUBHI SAEPHON YHEPTETUKH.
DKOJIOTUYECKHE aCIEKTHI S,IEPHON IHEPTETUKHI

BHCMGHTapHHe qaCTUILIbI. OTKpBITI/Ie MMO3UTpPOHA.
CDYH,I[aMeHTaJ'IBHBIe BSaHMOHeﬁCTBHH

7.3.9

TexHudeckue yCTpOWCTBA: JO3UMETp, Kamepa
Bunbcona, siiepHbiii peakTop, atoMHasi 6omba

7.3.10

[Ipaktuyeckue paboTsl. MccrnemoBaHue TPEKOB
gacTull (1o TOTOBBIM (hoTorpadusim)

SJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bup 3Bé3nnoro neba. Co3Be3nusi, spKue 3BE3DI,
IIJTAHEThI, UX BUAUMOC IBUXXCHUC
Conneunas cucrema. [laHeThl 3eMHOM TPyIIIbIL.

[InaHeThI-TUTaHTBI U X CITYTHUKH, KapIHUKOBBIC
mwraneTsl. Maneie Tesra COTHEYHON CUCTEMBI

Comnne, dorochepa m armochepa. ConmHeuHas
AKTHBHOCTb

8.4

8.5

Ncrounuk sHeprun CosHua u 3BE3]1

3BE311bI, UX OCHOBHBIE XapaKTEPUCTHKU: Macca,
CBETUMOCTb,  paauyc,  TeMmIeparypa,  HX
B3aUMOCBs3b. J(MarpaMma «CIeKTpaabHbIN KIacc
— CBETUMOCTB). 3BE3 b1 rJ1aBHOM
MIOCJIEZIOBATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB)» JUISL 3BE3] IJIABHOU
[OCJIEI0BATEIbHOCTH

8.6

H##Par###BuyTpennee CTpOCHUE 3BE3I.
CoBpeMeHHBIE MIPEICTABIICHHS 0
MPOUCXOXKACHUH U 3BOroIMU ContHIa U 3BE3.
DTaIsl KU3HU 3BE3

8.7

Mneunsii [1yts — Hama [Manaktuka. CiupanbHast
cTpykrypa lamakTukm, pacnpeneineHue 3BE3f,
ra3a u nelu. [lonoxxenue u npuxenue ConHua B
lNamaxTuke. [Tnmockas nu chepuueckas
noAcucTeMsl ["amakTuku

8.8

8.9

Tunel ranaktuk. PaguoraaakTUKU W KBa3apbl.
UYEpHble ABIPHI B s11pax rajJakTHK

Bcenennas. Pacmmpenune BceeneHHoil. 3akoH
Xabbna. Paszberanme ramaktuk. Bo3pact wu
paguyc Bceenennoii, teopuss bompmoro B3pbiBa.
Mogens «ropsiueii Bcenennoit». PenukToBoe
W3JIy4eHue




8.10

MacmradHas
MeraranakTuka.
aCTPOHOMUH

CTPYKTYpa
Hepeménnsie

Bcenennoi.
pOOIIeMBI




IMPOBEPAEMBIE HA EI'D 10 PU3UKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIET'O OBPA3OBAHMUSA

Kon IIpoBepsiemble TpeOOBAHMS K NPEAMETHBIM pe3yJbTaTaM
NpoBepsieMoro OCBOCHHS OCHOBHOM 00pa30oBaTe/IbHOM NPOIrpPaMMBbI CpeHero
TpeOoBaHuUs o0mero odpasoBanus

CdopMupoBaHHOCTh yYMEHMI paclo3HaBaTh (HU3HUECKUE SIBICHHS

(TIportecchl) U OOBSCHATH MX HA OCHOBE M3YYECHHBIX 3aKOHOB

Bnagenue ocHOBoOMoOJIAraronuMu q)HSquCKI/IMI/I HNOHATHUAMHU H

BEJIMYMHAMH, XaPaKTEPU3YIOUIMMH (HU3NIECKHE TIPOLIECCHI

ChopMupoBaHHOCT yMEHUH MPHUMEHSATh 3aKOHBI KIIACCHUYECKON
MEXaHUKH,  MOJEKYJISpHOM  (U3MKH W TePMOJUHAMUKH,
AIIEKTPOAMHAMUKY, KBAHTOBON (DM3MKM JUIsl aHAIM3a U OOBACHEHUS
SBJICHUA MUKpPOMHUDPA, MaKpOMHpa U MEramupa, pazindaTh yCJIOBHUs
3 (rpaHuLbl, 001aCTH) IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB, IOHUMATh
BceoOmuii xapakrep GyHIaMEHTAIBHBIX 3aKOHOB U OTPaHUYCHHOCTH
UCMOJIb30BaHUSI YaCTHBIX 3aKOHOB; AaHAIM3MPOBATh (U3NYECKUE
IpPOLIECChl,  MCIOJB3YyS  OCHOBHBIE  IIOJIOKEHMs, 3aKOHBl U

3aKOHOMEPHOCTH

CdopMUpoBaHHOCTh YMEHHUSI pa3iNyaTh YCIOBUS MPUMEHHUMOCTH

Mojienelt GU3NIECKUX TEIl U MPOLECCOB (SIBICHHIA)

CdopMUpoBaHHOCTh YMEHHS pemaTh pPacdETHBIC 3a7add C SBHO
3aJIaHHOW W HESIBHO 3aJaHHOM (PM3MYECKON MOJIENIbIO: Ha OCHOBAHHUH
aHaiM3a YCJIOBUS BHIOMpaTh (U3NYECKUE MOJENH, OTBEYAIOIIHe
TpeOoBaHUSM 3aJa4u, MIPUMEHSATD dbopMyIbI, 3aKOHBI,
5 3aKOHOMEPHOCTH ¥  MOCTYJaTbl  (U3MYECKUX TEOpUH  IpH
WCIIOJIb30BAaHUM ~ MaTEeMaTUYeCKHMX METOJOB  pEIIeHUs  3ajad,
MPOBOJUTh pPacu€Tbl HAa OCHOBAaHWUM UMEIOIIMXCSA  JIAHHBIX,
aQHAJIM3UPOBATh PE3YyJIbTAThl U KOPPEKTHUPOBATH METOJbI PEUICHUS C

y‘-IéTOM MOJIYUYCHHBIX PE3YJIbTAaTOB

Pemrate kauecTBeHHbIE 337a4M, TpEOYyIOIINE IPUMEHEHUS 3HaHUH U3
Pa3HbIX pa3/eioB MIKOJBHOTO Kypca (DM3HMKH, a TaKKe MHTETpalluu
6 3HaHUW W3 JpPYruX TMpPEeAMETOB €CTECTBEHHOHAYYHOTO IMKJA:

BBICTPAauBaTh JIOTMYECKYIO ILIEMOYKY PACCYKIEHUH C ONOpOH Ha

HN3YYCHHBIC 3aKOHBI, 3dKOHOMCPHOCTH U (I)I/ISI/ILICCKI/IG SABJICHUSA




BnaneHne  OCHOBHBIMM ~ METOAaMH  HAy4yHOTO  TO3HAHWS,
UCTIONIB3yeMBIMH B (DM3UKE: TPOBOIUTH IpSIMbIE U KOCBEHHBIC
u3MepeHus: (U3NYECKUX BEIMYMH, BBIOMpAas ONTUMAIBHBIA CHOCOO
U3MEPEHUS U MCIIOJB3Ys U3BECTHBIE METOBI OIICHKH MOTPEIIHOCTEH
U3MEpPEHUH, TPOBOIUTH HCCIIEAOBAHNE 3aBUCHMOCTEH (DM3MUECKUX
BCJIMYMH C UCIOJIB30BAHUEM NPSAMBIX H3MEPEHUH, OOBICHATH
MOJTyYCHHBIE PEe3yJIbTAThl, UCTIONB3YS (PU3MUECKHE TEOPHH, 3aKOHBI U
MOHATHS, U JIeNaTh BBIBOJIbI; COOIOIATH MpaBuiia 0€30MacHOro Tpyaa
IpY TPOBEICHUN UCCIICIOBAHUI B paMKax y4eOHOT0 SKCIIEPUMEHTA 1
y4eOHO-HMCCIIEeA0BATENbCKOM  JIESATEIBHOCTH C  HMCHOJBb30BAaHHEM
MUQPPOBBIX ~ M3MEPUTEIBHBIX  YCTPOWCTB W J1aOOPaTOPHOTO

00opyI0BaHUs

ChopMupoBaHHOCT ~ yMEHUIH  aHAIM3UPOBAaTh U OICHHMBATH
NOCNEACTBUSL  OBITOBOM W NPOM3BOACTBEHHOM  JI€ATEIbHOCTH
YeloBeKa, CBS3aHHOM ¢ (U3MYECKUMHU NpOIecCaMU, C MO3ULUHN
HKOJIOTMUECKON O€30MacHOCTH; MpPEACTaBICHUM O pPalMOHAIBHOM
IIPUPOJONOIB30BAHUHY, a TaKXKe PpPasyMHOM  HCIIOJIb30BaHUU
JOCTH)KEHUI HAayKM W TEXHOJOTMH MJis JAJbHEWILIEro pa3BUTHS

YCIIOBCUCCKOI'O O6I_I_ICCTBa

OBnaseHue pa3aUYHBIME crocobamu paboTel ¢ uHbopMalueit
(bu3MYECKOro CONEp>KaHUs C HCIOJIb30BAHUEM COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTMM; pa3BUTUE YMEHUH KPUTUYECKOTO

aHaJM3a M OIICHKH JJOCTOBEPHOCTH MOJydyaeMoil HH(OpMaIiu

10

ChopMUpOBaHHOCTh YMEHUH MPUMEHITH OCHOBOIIOJATAOIIUE
aCTPOHOMHUYECKUE TMOHATUSA, TEOPUM M 3aKOHBI Ui aHAIW3a U
00BsiCHEHUS (PU3UUYECKUX MPOIIECCOB, MPOUCXOASIINX Ha 3BE3/aX, B
3BE3AHBIX CHUCTEMAX, B MEXIAIAKTUUYECKOM Cpene; JIBUKEHUS

HeOECHBIX TEJI, DBOJIIOLNHA 3BE31 1 BeceneHHnomn




INEPEYEHD 2JIEMEHTOB COAEP KAHUS, ITPOBEPAEMBIX HA EI'D
MO ®U3UKE

Kon Ko
pasnena/t A IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
3J1eMeHTa
eMbl
1 MEXAHUKA
1.1 KMHEMATHUKA
111 Mexanndaeckoe JABHXXCHHUC. OTHOCHUTEIBLHOCTD
o MEXaHUYEeCKOro IBmxkeHus. Cucrema otcuéra
MatepuanbHas TOUKa.
Y |
Eé€ pamryc-BeKTop:
(r)=(xlr) Mz )=(2)),
TPaeKTOopIIA,
IIepeMelIcHIIE:
1.1.2 o - L
Ar=r(ty))-r(t)=r-n=
= (Ax, Ay, Az),
IIVTE.
CnoxeHIe HEPEI‘leI.I]EHIIfIZ
A =40y + 1A,
CkopocTh MaTepuaibHOM TOUKHU:
_ AF .
U=— =T, =[U1_.U1_.U_].
A |y o o
Ax , .
v, =—| =X/, aHaIOTIYHO v, =V,, U.=Z,.
1 . 1 .3 -&r r—=0 :
CroeHIe cKopocTeil: o, =0, + 0, -
Brruncnenue nepeMenieHus U myTd MaTepuaIbHOU TOUKH
IpU NPSMOJIMHEHHOM JBUKEHHUH BJIOJIb OCH X 10 IpaduKy
3aBUCHUMOCTH Vx(t)




- . Ap
YCRDPEHIIE MaTePHAaIBHOII TOYKIL: a = —L =
r—0

At
1.1.4
Au, .
a,= =(v,),". aHAIOTIYHO a, = (v, ), a.=(t
A fyg } S
PaBHOMEpPHOE TPAMOIIMHENHOE IBUKECHHUE:
xX(t) = xg + Vpyt
x(?)
0
+
1.1.5

ox

Uy (t) — vo, = const

(®)




const

Ox

PaBHOYCKopeHHOG HpﬂMOJ’IHHCﬁHOG JBHXXCHHUC!

¥

x(t)=x,+u, t+

v (t)=u, +at

a. = const
U;x - L’Yx = 2'H:l' [IJ _"{'-1)
L
HPII ABITAECHIIII B OJJHOM HanpaBJIEHIIII H}’TE §=11
CBoOoaHOE MmajieHue. Y CKOpeHUue CBOOOTHOTO TaACHHS.
Yi v
g
Yo o
o Xo ‘C—
JIBmkeHwme Tena, OPOIICHHOTO TIOJ] YIJIOM ¢ K TOPU30HTY:
1.1.7

[.r{f} =X, +U,f=x +tU,cosa-f

t , 2
(@) =, +Uc,1.r+g"T=3'ﬁ + U, sin u-r—%

-
F

v (t)=uv, =uv,cosa

v (f)=v, +gr=y,sino— g

g.=0
g ="g= const




KpuBonuneiinoe nBuxeHue. /[BrmxkeHne MatepruaibHON
TOYKH IO OKPYKHOCTH.
YrnoBas u JIMHENHAsA CKOPOCTh TOUKU:

v = wR

wR

HpI/I PaBHOMEPHOM ABUKCHUU TOYKH 110 OKPYKHOCTH

=—=2
w T 1%

2w

2o

. LleHTpoCTpeMUTEIbHOE YCKOPEHHE TOUKU:

e




R
. Ilonnoe YCKOpPCHHUC MaTepHaHLHOﬁ TOYKH

Teépnoe Teno. [loctynarenpbHoe 1 BpalaTeibHOE

119 JIBUKEHUE TBEPOTO Tesa
1.2 JANHAMUKA
Nuepumnanbupie  cucteMbl orcu€ra. [lepBwlii  3aKOH
b2l Herorona. [Ipuniun otHocuTensHocTH [Nanunes
Macca tena. [ImOTHOCTh BElECTBA:
m
Py
p
1.2.2 -




1.2.3

Cuia. [IpuHuun cyneprno3uim CUiL:

-

FpaBHOAeﬁCTB = Fl + F2+- "

PaBHOJIEHCTB




+
Bropoii 3akon HerotoHa: s MarepuanbHoil Touku B UCO
Fl = maq

F

1

124 ™
a
1
Ap = FAt
A
p




1.2.5

At
npu
F = const
F
const
-
Fl}: Fy

Tperuit 3akoH HproTOHA 17151 MaTEpUAIIBHBIX TOYEK:

-

Fip = —Fp

12




21

1.2.6

3akoH BCEMUPHOTO TATOTEHUA: CUJIbI IPUTAKCHUA MEXKIY

TOYCYHBIMU MAaCCaMH PABHBI

m
F=¢ 1M;
R2
F
G
R




1.2.7

Cuna TSKECTH. HeHTp TSKECTH Tena. 3aBUCUMOCTD CHJIBI

TSDKECTH OT BBICOTBI h Haa MNOBCPXHOCTBIO INIAHCTBI

panuycom RO:

mg =

mg

(R

h)

GMm

GMm

(Ro + h)?

Cuna ynpyroctu. 3akoH ['yka:

FE, = —kx




—kx

1.2.8

1.2.9

Cuia Tpenusi. Cyxoe TpeHHe.

Cuia TpeHUsl CKOJIbKEHUS:

Fp = uN
F
™
UN
Cuna TpeHus nokos:
Ep, < uN
F
iy
<
uN
Koaddutment tpenus
JlaBneHue:
L
p=77
p




1.3

1.3.1

CTATHUKA

—

F
MOMEHT CHJIBI OTHOCHTEIIBHO OCH BpaliCHUA:

M| = Fl, rae | — mnevo cunbl

>

F

OTHOCUTEIILHO  OCHM, Ipoxojsmed dyepe3 Touky O

NEPIEHUKYIJISIPHO PUCYHKY

1.3.2

enTp macc Tena. LleHTp Macc cuCTEMbI MaTepUAIbHBIX

TOYCK:

myr + myry+...
m; +my+...

M.







B OIHOPOJAHOM IIOJIC TAKCECTU

(g = const)

const)
IIEHTP Macc TeJla COBIMAAET C €ro IIEHTPOM TKECTH

133

VYcnosus paBHoBecus TBEpaoro tena B MCO:
[M;+M, +...=0
\[Fl +Fy+...=0

HAHPar##
#1.3.4

3akoH [Mackansa




JlaBrienue B )xunkocTH, mokosmeiics B MCO:

P =po +pgh
p
H##Par## P
#1.3.5
0
+
pgh
3akoH Apxumena:
FApx = _PBbITeCH
F
Apx
#Partt | _
#1.3.6

BBITCCH




€CJIH TeNO U KUAKOCTh ImokosaTcs B ICO, To

FApx = ngBbITeCH

F
Apx
pgv
YcnoBue niuaBaHus Tl
1.4 3AKOHBI COXPAHEHHU B MEXAHUKE
HNMnynec MaTepuanbHOU TOUYKHU:
p=mv
p
HHHPart#
#1.4.1
m
A%
Pt Nmnynbsc cucteMsl Tei:




3aK0H U3MEHEHUA U COXpaHCHHA UMITYJIbCA:
separgy B HCO
#1.4.3 Ap = A(pl + p2+- . ) = FlBHEI.I.IHAt + FZBHeI.L[HAt+' -







1BHEITH

At

2BHEIIH

At

B UCO , ecniu

A(




, €CIT1

- -

FlBHeLuH + FZBHemH+' e

1BHEITH

2BHEIIH




0
PeakTuBHOE IBIKEHUE
F
HH#PartH Ar X
#1.4.4 Pabota cuiibl Ha MaOM MepeMelIeHUN:
d=|f*:|-|.if'|-c05 a=F, - Ax
i F
D)
MoLHOCTE CHIIBI:
€CIIM 3a BpeMs
At
1.4.5
At
paboTa CUITBI U3MEHSAETCS Ha , TO MOITHOCTH CHJIBI
Ad
P=— =F-vu-cosa
At Ar—s0
146 Kunernueckas sHeprusi MaTepuaaibHOU TOUKH:

mv?  p?
EKI/IH = =

2 2m




KUH

my

2m

3aK0H U3MEHEHHS KHHETHUECKOM OHEPTHUU CUCTEMbI

MmatepuanbHbix Touek: B MICO AExun = A1 + A2 + ...

1.4.7

[ToreHumanbHas SHeprus:

JJIA TIOTCHIHMAJIBHBIX CHJI




Ay = E1r10TeHu - EZHOTeHu_= AEHOTeHu

ImoTeHIy

210TeHI

TOTEHII

IToTenunanbHas OHEPIUia MaTepHaHBHOﬁ TOYKHU B
OIHOPOJHOM ITOJIC TSAKECTHU:

EHOTeHu = mgh

TOTEHI]




mgh

[lorenmanpHas SHEPTHs yNpyro AeGopMUpPOBAHHOTO

Tena;
kax?
E MOTeHL — 2
TIOTCHILL
2
kx

1.4.8

3aKOH U3MEHEHUS M COXPAaHEHHSI MEXaHUIECKOM SHEPTHH:
Eiex = B + Emmm,

B IICD ﬁEmex = ﬂscex HETIOTEHII, CHIIs
B HICO AE,ex =0, ecl Agcex nemorerm can = 0

1.5

1.5.1

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

l'apmonnueckue  KkonebaHus  MaTepUanbHONH  TOUKH.
Avmmutyna u o ¢dasza  konebanuil. KunemaTtuueckoe

OIIMCAHUC!




x(f) = Asin( wr +9,)
v(f)=x',
aH=(v,),= —w'x(f) 2 a +@'x=0,

Tac X - CMCIICHUE U3 PABHOBCCHA.

I[I/IHaMI/I‘ICCKOG OITMCaHUC:

ma, = —kx,
ma
X
_]QC,
rae
k = mw?
k
ma
2
. 9TO 3HAYHT, YTO
E, = —kx

—kx.

DHeprerudyeckoe  omucaHue  (3aKOH

MEXaHUYECKOMN IHEPTUN):

COXpaHCHUA




CBsI3b aMIUTUTYIBI KOJICOAHUH CMEIEHUS MaTepHATbHON
TOYKM C aMIUIMTyJaMH KojeOaHuil €€ CKOpoCTH H

YCKOPEHUS:

U =04, a_ =w° 4

[Tepuon 1 yacTora KoJeOaHUH:

r=2m_1

w v

[Tepuoxa manbix cBOOOAHBIX KOJIEOAaHUM MaTEMaTHYECKOIO

MAasiTHUKA:
1.5.2 i
IF=2m |—
g
ITepuon cBOOOIHBIX KOJIEOAHUM MTPYKMHHOTO MAasITHUKA:
m
T =21 |—
k
153 Boinyxxnennsie  konebanusi. Pesonanc. Pesonanchas
KpHBas
[lonepeunbie ©u  mpoaosibHbIE  BOJHBL.  CKOpPOCTH
pacrpoCTpaHEHUS U JUIMHA BOJIHBI:
v
A=vl =—-
v
A
1.54




WnTepdepenus u audpaxius BOIH

1.5.5 3ByK. CKOpOCTh 3ByKa
2 MOJIEKVYJISAPHAS ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKYJISAPHA S ®U3UKA

2.1.1

Mopgenu CTpoeHUs Ta3oB, KUJIKOCTEH M TBEPABIX TEIN.
[TycTh TepMoauHaAMHUUECKast cucTeMa (Tel0) COCTOUT U3 N
OJMHAKOBBIX MOJIEKYJI. Torga KOJIM4YecTBO BEIIECTBA

N _m

VvV=—=
Ny




rac

— 4nciao ABorajpo, m — Macca CUCTEMBI (Tena),
u

u
— MOJISIPHAsl Macca BEIEeCTBA

2.1.2 TermmoBoe NBH)KEHUE aTOMOB U MOJIEKYJI BELIECTBA
2.13 B3aumopeiicTBre yacTuIl BeiecTBa
2.14 Juddysus. BpoyHOBCKOE ABMKEHHE
2.1.5 Mogens uneansnoro raza 8 MKT
CBs3pb MeXIy [aBJICHHEM U CpeJHEeH KHHETUYECKOU
DHEPrUeH  IMOCTYINATEIIbHOTO  TEIIOBOTO  JBW)KCHHUS
MOJIEKYJ UJIeaTbHOTO Ta3a (ocHoBHOE ypaBHeHre MKT):
L mari=2n ifm"”u: I
Pegmdw =g Ty T3 e
2.1.6

rze m0 — macca OTHOH MOJIEKYJIbI,




- KOHIIEHTpPAIUS MOJIEKYJT
2.1.7 AbGcomotHas Temneparypa: T =t +273K

CBs13b TEMIICPpATypbl Ta3a CO CpeHHeﬁ KWHETHYECKOM

3HepFH€I>'I MOCTYHNAaTCJIbHOI'0 TCIUIOBOTO JIBUKCHHA C€ro

MOJICKYJI:
2.1.8 _ 2
P L. 3 kT
L2 2
2.19 VYpasuenue p = nkT
MO,Z[CJIB HUACAJIbHOI'O Ira3a B TCpMOIAMHAMHKCE!
| Vpasrerre Menre1eesa — Kianeipora
| BEeUKeHHE U1 BHYTPSHHEH JHEPTHH
VpapHeHlle MeRueneesa — KiameiipoHa (mIpHM
3AIIICI):
RT
pV=""RT =vRT =NkT, p=P"2
2.1.10 L L

BripakeHIle U1 BHyTpeHHell 3HepIIil 0IHOATOME

rasa (IIpIIMeHIIMEIe (DOPMEI 3aIIICH ):

U=2vRT =2 NkT =2 RT =ve T =2 p¥
2 2 2 2




2.1.11

2.1.12

3akoH JlambTOHa IS MABJIEHUS CMECHU pPa3peKEHHBIX

Ta30B:

p=pLt+tp2t..

N3omporieccsl B pa3pesKeHHOM ra3e ¢ IOCTOSHHBIM YHCIIOM
MoJiekys1 N (C MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA V):
uzorepma (T = const): pV = const,

nzoxopa (V = const):

p
== t
T cons




const

2

nzobapa (p = const):

— = const

const

I'paduaeckoe mpeacrapaeHre n3onpoieccos Ha pV-, pT-u
VT- nnarpamMmmax.

OObeIMHEHHBII ra30BbIA 3aK0H:
pV

—— = const
T

pV




const

JJIAA ITIOCTOAHHOI'O KOJIMYCCTBA BEIICCTBA V.

2.1.13

2.1.14

Haceiennele 1 HeHachllleHHbIE Mapbl. KadecTBeHHas
3aBUCUMOCTD IUIOTHOCTH U JABJICHUSA HACBILIEHHOIO Iapa
OT TEMIIepaTypbl, HX HE3aBUCUMOCTh OT 00bEMa

HACbIIICHHOI'O I1apa

BnaxnocTth BO3yXa.
OTHOCHUTEILHAS BIIAXKHOCTD:

¢ _ Pnapa (T) _ Prapa (T)
Puacbimmapa (T) Puaceigmapa (T)

P

HACBIIIIIApa

(N

mapa

(D




(D

(7

HaceImapa

napa

HN3MeHeHue arperaTHbix COCTOSTHUM BCHICCTBA: UCIIAPCHUC

21 Y KOHJICHCAIWs, KUTICHUE KUJIKOCTH
2116 N3MeHeHune arperaTHbIX COCTOSIHUM BELIECTBA: TUIABJICHUE
o Y KpUCTaJUIA3alus
2.1.17 [IpeoOpazoBanue 3HEpruu B (ha30BBIX IEpPexoaax
2.2 TEPMOJNHAMUKA
2.2.1 TeroBoe paBHOBECHE U TEMIIEpaTypa
222 BuyTpeHHss sHeprus
Termonepenaya kak cHnocod H3MEHEHHs] BHYTpPEHHEH
223 sHeprun  Oe3  coBepuieHuss  paborbl.  KonBekuus,
TEIUIONPOBOAHOCTh, U3JIy4E€HUE
KonnuecTBo TEMIOTHI.
Y nenpHast TEII0EMKOCTH BelllecTBa C:
Q = cmAT
2.2.4




cmAT

VY aenbHas TeroTa mapoobpaszosanus L: O = Lm.

2.2.5 VY nenpHas TeroTa miaBiaeHus A: O = Am.
Y enbHas TEIUIOTa Cropanus Tormea q: Q = gm
DnemMeHTapHasi paboTa B TEPMOIMHAMUKE:
A =pAV
A
2.2.6 -
pAV
Boruncnenne pabotel mo rpaduky mporecca Ha pV-
JUarpamme
[1epBblii 3aKOH TEPMOJAMHAMUKU
Q12 =AUz + Ay = (U, —Uy) + Ay,
0
12
AU
2.2.7




(U

U
1
)
+
A
12
Anuna0ara:
Q12 = 0= A1, = (U — Uy) = AUy,
0
12
0
=




U

2.2.8 Bropoii 3akon TepmoanHamuky. HeobpaTumele mporiecchl
[Tpuniune! aeiicTBus TenaoBbix MammuH. KIT:
_I_]:ABJ.]IH:EI'[ :‘-HBI‘P‘_|‘-EEJ'[| |-‘-—1D.T[|
MaxkcumansHoe 3Hauenue KII1. [{ukn Kapno:
T —Tom T
2.2.10 max N =Ny = —b =] —Fon
Taare -
YpaBHeHHe TEII0BOTO OanaHca:




3.1

OJIEKTPOIMMHAMUKA
OJIEKTPUYECKOE IIOJIE

OnekTpuzanusi Tel U €€ MPOSIBICHUS. DNEKTPUUYECKUI
3apsia. JIBa Buna 3apsna. DIeMEHTapHBIN YJIEKTPUUECKHUI

3apsa. 3aKkoH COXPAHCHUA JJICKTPUICCKOI'0 3apsdaaa

B3aumopeiictue 3apsinoB. Toueunsie 3apsiibl. 3aKOH
Kynona:
B OJTHOPOJIHOM BELIECTBE C AUIICKTPUUYECKOMN

MPOHUITACMOCTBIO




q B l q 'Q'l
F=k|1|_lh"= .|1|_|‘
" 4meg, 17
313 Onektpuueckoe mnosie. Ero nelictBue Ha 3JIEKTPUYECKHUE
3apsabl
Hanpssk€HHOCTB 2IEKTPUYECKOTO TOJIA:
) F
Qr[po61-u;1171
E
q
NPOOHBIH
3.14
F
ITone Toueunoro 3apsiaa:
q
E. =k—




OJHOPOIHOC ITI0JIC:

FE = const.

const.

Kaptuns! nMHUN HanpsDKEHHOCTH 3TUX MOJIEH

IToTeHuIMaIbHOCTH QJICKTPOCTATUYCCKOI'O I10JIA.

Pa3zHOoCTh NOTEHIIMATIOB U HAIPSIKEHUE:
A1z = q(d1 — ¢2) = —qAp = qU.




q(¢

¢
2
)
—qA$
qU.
HOTCHHI/I&J’IBH&H 3Hepr1/1;{ 3ap;ma B BHGKTpOCTaTI/I‘IeCKOM
I10JIC.
W =q¢
w
q¢
A=—AW




AW

ITorenuman QJICKTPOCTATUYICCKOI'O I10JIA:

¢_K
Cq
¢
q
w

CBs13b Hal'[prKéHHOCTI/I IOJIA ¥ pa3HOCTH MOTCHUMAJIOB IJIsA

OJHOPOAHOTO JICKTPOCTATHYCCKOI'O ITOJIA: U=Ed

HpI/IHI_II/IH Cyneprno3nru 3JICKTPUICCKUX TIOJIEH:

E:E1+E2+...,¢ :¢1+¢2+...




HpOBO)IHI/IKI/I B DJICKTPOCTAaTUYCCKOM II0JIC.
Ycaopue PaBHOBCCHUS 3apsA0B: BHYTPH IIPOBOAHHKA
E+t=0




0
, BHYTpY U Ha IIOBEPXHOCTH IIPOBOJHUKA (p = const

318 Jusnexktpuku B ANEKTPOCTATUYECKOM noJe.
JusnexTpuueckasi IPOHUIIAEMOCTD BEILIECTBA €
Konaencarop. 21eKTpo€MKOCTb KOHAEHCATOPA:

q
C=-—
U
C
U
q
3.1.9

BJ'IGKTpOéMKOCTB IIJIOCKOI'O KOHACHCATOpa:

£€0S

d

&€




eC

3.1.10

HapaJIJIeJILHoe COCAMHCHUEC KOHJACHCATOPORB:
q=q1 + q2+...,U1 = U2 =---:Cr[apaJm - Cl + Cz+

BN




mapaut

IlocnegoBarenbHOE COeAUHEHUE KOHACHCATOPOB:

U= U1+U2...,ql =CI2 =...,




ocI







3.1.11

OHeprus 3apsyKEHHOI0 KOHJIEHCATOpa:
_qU _CU 2 3 q?
€T 2 2 T 2C

qU

CcU

2C




3.2

3AKOHBLI ITTOCTOAHHOI'O TOKA

Cuna Toka:
=24
32.1 AL [ 50
ITocTostHHBIM TOK: I = const
Jnst mocrosiHHOTO TOKa q = It
VYcnoBus cymecTBOBaHUS JIEKTPUIECKOTO TOKA.
322 Hanpsokenne U u OJIC E
3akon OMa aJis yyacTKa Lenu:
I = g
R
1
323 R




DIIEKTPUYECKOE CONIPOTHUBJICHHUE. 3aBUCUMOCTh
COMNPOTHUBIICHUS] OJTHOPOJHOTO MPOBOJAHUKA OT €T0 JUTHHBI

" CCUCHUs. y,I[eJ'ILHOG COIIPOTHUBJICHHUEC BEIICCTBA.

l

R
324 P
S
[
Ucrounuku Toka. 9J1C ucTouHmka ToKa:
E = ACTOpOHHl/IXCl/IJI
q
E
325 1

A

CTOPOHHHUXCUIT




BHyTpeHHEee COnpOTUBIIEHHE HCTOYHUKA TOKA

3akoH Oma i TOJIHOM (3aMKHYTOM) 3JIEKTPUUYECKOU
uenu: E = IR + Ir, oTkyna
E

I=—
Rr

3.2.6

[TaparenpHOE COEAUHEHNE TPOBOJIHUKOB:
I[I=I1+12+..,Ul=02=..,
1 1 N 1
Ruapann  R1 R

3.2.7

Tniapaut







HOCJ‘IGI[OBaTeJIBHOG: COCAUHCHUC HpOBOI[HI/IKOB:
U=Ul+02+.,11=12=..,
RHOCJI = R1 + R2+. "

ocI

3.2.8

Pabora snexrpuueckoro toka: A = [Ut.
3axoH [xoyins — Jlenna:
Q = I?Rt

(&)




Rt

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=Ft

QS

3.29

MotHoCTb SJICKTPHUYCCKOT'O TOKaA:

Ad
p=_" = I

Ar Ar—l)
TerutoBast MOILIHOCTB, BBIAENSEMAs HA PE3UCTOPE:




33

Lrl

P=PR=—7=IU
R
MoiHoCcTh HCTOUHHKA TOKA:
Ad_
PE = : =Kl
At

3.2.10

3.3.1

CB0OOOIHbIE HOCHUTENM DIIEKTPUYECKHX  3apsoB B
OPOBOJHUKAX. MexXaHM3Mbl MPOBOJMMOCTH TBEPIBIX
METAJUIOB, PACTBOPOB U PACILUIABOB JIEKTPOJIUTOB, Ta30B.

[TorynpoBoauuku. [1onynpoBoAHUKOBEIN 110
MATHUTHOE I1OJIE

MexaHnyeckoe B3aMMOJEHCTBUE MAarHUTOB. MarnurtHoe
nose. Bekrop wmarmuTtHOM — mMHAyKuuMu. [IpuHnmn

CyIICpno3ni MaraHuiTHbIX TTOJIEH:

- - -

B = Bl +Bz+




JIlvHMM WHOYKIUMM MarHUTHOro mnoisa. KaptunHa nuHMI
WHIYKIUU MAarduTHOI'O OJISt II0JIOCOBOT'O u

HOI{KOBOO6p33HOFO INOCTOAHHBIX MarHuTOB

332

OmnbIT apCTCI[a. MarsuuTHOe MoJe IMPpOBOAHHWKA C TOKOM.
KapTI/IHa JIMHUHN UHAYKOUHW MAarovuTHOTO ITOJIA JJIMHHOTO
npsaMoro mpoBOJAHHMKA W 3aMKHYTOI'O  KOJbLEBOTI'O

IIPOBOJIHMKA, KaTYIIKU C TOKOM

333

3.34

Cuna Amnepa, e€ HalpaBJIEHHE U BEJINYUHA!
F, = IBlsina

IBlsinao.
, TJIE 0 — yTOJI MEX/Ty HAIpaBJICHUEM ITPOBOTHUKA U
BEKTOPOM

4

Cuna HopeHua, et HaITpaBJICHUC U BCIIMYNHA:

Frop =1 q | vBsina




34

34.1

Jlop

lglvBsino
T7I€ 0L — YTOJI M@Ky BEKTOpaMH

>

v

+

JIBr>keHue  3apsHKEHHOM  4acTULbl B

MAarHuTHOM I10JI€
OJIEKTPOMATHUTHA A MHYKIWA

IToTok BEeKTOpa MArHUTHON MHIYKLIUU:
® = B,S = BScosa

OJTHOPOJTHOM




BScosa

B

Z
4
G2

342 SBnenue anexkTpomMarauTHOM nHAYKIMK. D/1C nHAyKIMH
3aKoH 3eKTpoMaruuTHol nuaykuu dapanes:
AD
343 E=—— =@
At ’
A=
Xt
N .
T
O/1C uHAYKIMH B IPSMOM MTPOBOIHUKE JUTUHOM 1,
JBIDKYILEMCS CO CKOPOCTBIO
v
v
344
(vlD




)

B OJJHOPOJHOM MarHuTHOM moJie B:

Blvcosa

, [JIe 0. — yToJl MeXly BEKTOpoM B u HOopMmalibio

| E; |I= Blvcosa

K IINTIOCKOCTH, B KOTOpOI71 JICKAT BCKTOPbI

; €CIIH

>
>

luv




L
B
B
, v
v
A%
TO
| E; |I= Blv
|E

Blv




34.5 IIpaBuo Jlenna
NHIyKTUBHOCTB:
. ()]
]
L
1
346
D
, umu @ =LI.
Camounnykuus. 31C caMOMHIYKITUU:
A
E =-L_| =-LI
Atl, o
DHeprus MarHUTHOTO TOJIS KaTYIIKU C TOKOM:
W, = LI?
L=
w
L
347




LI

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHbBI

3.5.1

KonebatenbHbliit KOHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIE

Kosie0aHus B UA€aTLHOM KOJieOaTeTbHOM KOHTYPE:

|2
IIM =q, = &, cos( ot +@,) =1, cos(cr + )

®opmyna Tomcona:

T =2nVLC
T
21
LC
, OTKy1a
2T 1
wn=—=—
T ILC




2

LC

CBsi3b aMIUTMTY/IBI 3apsiia KOHJIGHCATOpa C aMILTUTYA0M
CHJIBI TOKa TpU  CBOOOJHBIX  DIEKTPOMArHUTHBIX

KoJie0aHUsAX B UJI€AIbHOM KO0JIe0aTeIbHOM KOHTYpE:

Qonax = —

£}

3.5.2

3aK0H COXpaHEHHUs SHEPTUH B UICATHLHOM KOJeOaTeIbHOM

KOHTYpE:




3.6

3.53

3.54

BrinykeHHbBIE 2JIeKTpOMarHiuTHbIE Koniebanus. Pe3onanc

Ilepemennbii  Tok. IlpousBojcTtBOo, Tiepenaya u

OTpeOICHUE 3IIEKTPUUECKON SHEPTUU

cut LI* U’ LI’
+ = mE = =X — const.
2 2 2 2

3.5.5

CBoiicTBa  3JEKTPOMArHUTHBIX  BOJIH. B3aumuas
OpHUEHTALMsI BEKTOPOB B 3JIEKTPOMAarHUTHOW BOJIHE B

BaKyyMe:

- -

E1lBlc

3.5.6

3.6.1

[[Ixkana  2nNEKTpOMAarHUTHBIX  BOJIH.  IIpumeHeHune

3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY
OIITHUKA

[TpsimonuHEHOE pacpoCTpaHEHUE CBETA B OAHOPOJHOU

cpene. Toueunblii ucTouHuK. JIyd cBeTta

3.6.2

3aKOHEBI OTpaXCHUA CBCTA.

a=p




olp

S

3.6.3 [TocTpoenne n3o0pakeHHii B IUIOCKOM 3epKajie
3aKOHBI IPEJIOMIICHUSI CBETA.
[Ipenomnenue ceera:

nqysina = n,sinf.
1
sino
3.6.4 2
sinf.
AOCONIOTHBIN MOKa3aTesb MPEeIOMIICHUS:
c
Nage = —
abe v

abc




OTHOCUTENBHBIN MMOKA3aTEIb IPETIOMIICHUS:
n, "M

nOTH =
1 V2

OTH




Xon myueil B Ipu3Me.
VI =Va, My =Thth;
CooTHOIIEHHE YacTOT U COOTHOILEHUE JJIMH BOJIH IpU

nepexoae MOHOXPOMATHUUYCCKOIO CBCTa 4YCpPC3 TI'paHULY

pasziena AByX ONTHYECKUX CPE/I:

3.6.5

ny<ny ny

[lonHOE BHYTpEHHEE OTpaXKEHUE.

IIpenenbHbI yroi NOJIHOTO BHYTPEHHETO OTPAKEHHUS:

; 1 Ny
Sinay, = =—
Norn ny

Sina




OTH




3.6.6

3.6.7

C06Hpa}omne U pacCCHUBArOIIMUC JTHWH3BI. ToHkas nmH3a.

DOoKyCHOE PACCTOSIHUE U ONTHUYECKAsi CHJIa TOHKOM JIMH3BIL:

Do 1
F
D
F
1
®opMyia TOHKOU JIUH3BI:
1+1_1
d f F




VYBennueHue, JaBaeMoe JIMH30M:

h |fl
'=w="a




d T~

A

F\ h
f

ko

B cnyuae paccenBaroniei JuH3bI:

3.6.8

1
D0=F ==,
D







Xon Jtyya, IpOIIEAIEro JUH3Y MO IPOU3BOJIbHBIM YTIIOM
K e€ TIaBHOM onTuyeckoit ocu. IlocTpoenne nzodpakeHuit
TOYKHU U OTPE3Ka MPSMOIl B COOMPAIOIINX M PACCEUBAIOLINX

JIMH3aX U UX CUCTEMax

doroanmapaT Kak onTtuueckuid mpubop. [ma3z kak

3.6.9
ONTHYECKas CUCTEMA
Untepdepenuss  cera. KorepeHTHble  MCTOYHHUKH.
VYcinoBust HaOMOAEHUS MAaKCUMYMOB M MHHHMYMOB B
UHTEp(PEPEHIIMOHHON KapTHHE OT JABYX CHH(A3HBIX
KOTCPCHTHBLIX UCTOYHHUKOB:
3.6.
MAaKCHMVMEI — A=2m ; m=0,+1,+2.+3 .,
v
MITHIIMYMET — A= 2m+1_];, m=0+1+2%3
Hudpaxknus ceera. [dudpaxiuonHas pemérka. Y cloBUE
HAOMIO/IEHUSI TJIABHBIX MAaKCUMYMOB TP HOPMAaIbHOM
NaacHU MOHOXPOMATHUYCCKOI'0 CBETA C I[J'IHHOﬁ BOJIHBI A
Ha peméTKy ¢ nepuoaom d:
dsingy, =mA,m=0,+/-1,+/-2,+/-3,...

dsing

m
3.6.11

mA,
m
0,




3.6.12 Hucnepcus ceera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJITHOBOU IV AJIN3M

4.1.1 I'unore3a M. [1nanka o kBantax. @opmyna [Inanka: E =hv

®doToHbI. DHEprus GOTOHA:
E=hv= he _
=hv=—=pc

E
hv

4.1.2
A
hc

pc




Nmmynse dpoToHa:

S

hv




413 ®dotorpdexr. Ombitet  AI.  CromeroBa.  3aKOHBI
o dororddekra
YpaBHenue DitHmTeitHa 1151 porodddexra:
Ec])OTOHa = ABbIXOﬂa + EKP[HmaX"
¢dorona
ABBIXOOa
+
KUHmMmax
4.14
rae,
hc
Ed)OTOHa hv = 71
(dorona




hv

he
hc
ABbIXO,[(a = thp = A
Kp
BbIXOJa
Kp
A
Kp

he




2
mv~max
Evyumax = 2 = eUsan

KUHmax

my

max

eU

3an

JlaBneHnue cBerta.




4.2

4.2.1

422

JlaBmeHre cBeTa HA  IOJHOCTBIO  OTPAKAIOIIYIO
NOBEPXHOCTh M  Ha  IOJIHOCTHIO  IOTJIONIAFOILYIO

IIOBEPXHOCTH
OU3NKA ATOMA
ITnanerapHast MOAEIb aTOMA

[Toctynatel bopa. M3nyuenue u moriomieHne (GOTOHOB
MIPU [IEPEXOJIE aTOMA C OJHOTO YPOBHS SHEPTUU HA APYTOM:

hv, = he =|E,—E

7 -

m
Y mn

423

JluneituaTeie CIEKTPHI.

CriexTp ypoBHEH SHEPTUU aTOMa BOJOPOJIA:

13,658
E, =222 yn-1.273, .

ne

4.3

4.3.1

OU3NKA ATOMHOI'O APA

Hyxnounnas mozaens sinpa ['eiizenbepra — MiBanenko. 3apsin

saapa. MaccoBoe unciio sapa. M3otomnsl

43.2

PaimoakTUBHOCTE.

Aunbda-pacna;
A~, A4 4
FX—>>,Y+;He

bera-pacnan.

DIeKTPOHHBIN B-pacnan;

A A 0 ~
7 X—=7 Y + je+v,

[TozutponnsIii B-pacnan:
A A 0=, o,
M=oY + jE+ v,

I'amma-n3nydyenue

433

3aKoH paIMOaKTUBHOTO pacraja:

-t

N(@)




HYCTL m — Macca paaIuOaKTUBHOI'O BEIICCTBA. Torz[a

-t
m(t) =mgy* 2T

m(t)
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Snepusle peakuuu. JleneHne U CHHTE3 sSAep




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

®dusuka. 10 knacc. ba3oBslil 1 yriayonéHusiid ypoBau, ABTop Mskuies I7.51.
byxoBues b.b. Corckuit H.H., uznarenscto [Ipocsemienue, 2025
®uzuka. 11 knacc. ba3oBbiil u yriyOnéHssiii ypoBHU, ABTOp Msikumes I'. 4.

byxoBues b.b. Corckuit H.H., uznarensctso IIpocsemenne, 2025

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJIA

1.CuByxuHn /. B. O0umii kypc ¢pusuku. T. I: Mexanuka. — M.: U3n-Bo
M®TN,2020.

2. 3800 3agay 1715 MIKOJIBHUKOB U noctynatomux B By3bl /H. B. Typunna u ap. —
M.: dpoda, 2021. - 671 c.

3. 3amaun no ¢usMke Uit ocTynaroumux B By3bl / I'. A. benapukos,

b. b. byxoBues, B. B. Kepxenues, I'. 5. Mskumes. — M.: ®usmataut, 2013. —
333 c.

4. COopHUK 3a7a4 MO dJIeMEHTapHOU (pu3uKe: mocodue

1u1st camoo6pazoBanusi / b. b. Byxosues u ap. — M.: YHI[ JIO MI'V, 2024. — 441
C.

5. Bapnamos C. /1., 3unkoBckuii B. 1., Cemeno M. B. u ap. 3agaun
MockoBckux

ropoackux oxummuaz 1o ¢pusuke. 1986-2005. [Mpunoxenue: omammnuaasl 2006 u

2007/



nox pen. M. B. CemenoBa, A. A. Akytsl — M.: U3a-80 MITHMO, 2017. — 696 c.
6. Bapnamos C. /I., Bumnsikosa E. A., Pomamka M. 1O. u ap. 3anaun
MOCKOBCKHX OJIMMITHA]I IIKOJBHHUKOB 10 (husuke. 2006-2016 / mox pen.

M. B. Cemenona, A. A. SkyTel. — M.: MITHMO, 2022. — 464 c.

7. 3apaunuk «KBanta». ®usuka. Y. 1 / mox pen. A. P. 3unsbepmana u

A. U. Yepnoyuana. — M.: bropo Kantym, 2010. — 192 c. (bubnaunoTeuka
«KBaHnT»;

Beoim. 118. Tlpunoxenue k xxypHainy «KBant» Ne 5/2010).

8. 3amaunuk «KBanrta». ®uzuka. . 2. — M.: MIITHMO, 2011. — 192 c.
(bubmuoteuka «KBant+»; Beim. 120. [Tpunoxkenune K xypHainy «KBanT+» Ne
2/2011).

9. 3anaunuk «KBantay». ®usuka. Y. 3 / nox pea. A. U. UepHoyuana. — M.:
MITHMO, 2012. — 160 c. (bubmmoteuka «KBant»; Beim. 123. [Tpunoxkenue

K )kypHairy «KBant» Ne 1/2012).

10. 3uns6epman A. P. llIkonpHbIe dhu3udeckue onumnuaasl. — M.: MITHMO,

2019.-256c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
1.bubnuoreka — Bce no npeamety «dPusukay. — Pexum gocryna:

http://www.proshkolu.ru

2.BupneoornbIThl Ha ypokax. — Pesxkxum noctyma: http://fizika-class.narod.ru



http://www.proshkolu.ru/
http://fizika-class.narod.ru/

3.Eaunast komunekius nupoBeIX 00pa3oBaTEeIbHBIX peCcypcoB. — Pexum

noctymna: http://school-collection.edu.ru
4. VIaTepecHbIe MaTepHAIIbl K ypOKaM (PH3UKH 110 TEMaM; TECThI IT0 TEMaM;

HarJIsgHbIC TOCOOUS K ypokaM. — PexxuM noctymna: http://class-fizika.narod.ru

5. [ludposeie 0Opa3oBaTeNbHBIC PECYPCh. — PexuM goctyna:

http://www.openclass.ru

6. DeKTpoHHBIE YueOHUKH 0 ¢usuke. — Pexxum nocryna: http:// www.fizika.ru


http://school-collection.edu.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/

