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PABOYASA TPOT'PAMMA (ID 7782861)

yueOHOro npeaMera «®u3nka. Yriay0jJeHHbIA yPOBEHbY IS

obyuarommxcs 10-11 kmaccoB

IHOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o Qu3uKe Ha ypOBHE CpeAaHero obmero obpa3zoBaHus pazpaboTaHa

Ha OCHOBE TOJIOKEHHH W TpeOOBaHMII K pe3ysibTaTaM OCBOCHHS OCHOBHOI 00pa3oBaTeNbHOM
nporpammsl, ipeacTaBieHHbIX B DI'OC COO, aTakxke ¢ yu€toM  (enepanbHOit paboueit
nporpaMMmel Boctiutanust 1 Konuenuuu npenojiapanus yueoHoro npeamera «dusukar

B 00pa3zoBareyibHbIX opranuzanusax Poccuiickoit @enepannu, peaau3yomrx OCHOBHbIE
oOpazoBarenbHbIe TporpamMmbl. [Iporpamma o gusnke onpeaenseTr 00s3aTeaTbHOE MPEeIMETHOE
CoJIepKaHHU€e, YCTaHABIMBAET PEKOMEHYEMYIO MOCIEA0BATEILHOCTD U3YUEHHUS TEM U Pa3/iesioB
y4eOHOTO MpeaMeTa ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JIOTUKHY4eOHOTO

nporecca, BO3pacTHbIX  ocoOeHHocTel oOyyaromuxcs. [IporpaMmma no ¢Qusuke
Oa€T TpEelCTaBlIEHUE O LENAX, COAEp)KaHWM, OOIIeH cTpareruu OOy4eHHs,
BOCTIUTaHUS UPA3BUTHA OOYyYaIOIIUXCA  CPEICTBAMHU

yueOHoro npeamera «@u3rka» Ha yriayOJaEHHOM YpOBHE.

W3ydyenne Kypca QU3MKH YIIIyOJIEHHOTO YpPOBHS TO3BOJSET peald30BaTh  3aJadu
npohecCHOHANBFHOW OpUEHTAIMH, HAMPABICHO HA CO3/IaHWE YCIOBUW IJISl MPOSBIICHUS CBOUX
MHTEIJICKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH KaXKIbIM 00yYarommMcs, KOTOpble HEOOXOANMbI
JUISI TIPOJTOJKEHUS 00pa30BaHMsI B OpraHU3aMsIX TPo(hecCHOHaTLHOTO 00pa30BaHUs MO PA3TMUYHBIM
(U3UKO-TEXHUYECKUM ¥ HH)KEHEPHBIM CIICIIHATTEHOCTSIM.

B nporpamme mo ¢usuke onpeAenstoTcs miIaHupyeMble pe3yIbTaThl OCBOCHHS Kypca (pU3UKn
HAa YpOBHE CpeaHEero oOIIero oO0pa3oBaHMs: JIMYHOCTHBIC, METampeIMeTHbIe, MpeIMeTHbIe (Ha
yriyonéHHOM ypoBHE). HaydHO-METOMO07I0THYeCKON OCHOBOW [Isi pa3paboTkKu TpeOoBaHUU K
JUYHOCTHBIM, METANpeIMETHbBIM M TPEAMETHBIM pe3yJbTaTaM OOYYaroIIMXCs, OCBOMBIIUX
nporpamMmy 1Mo (U3MKE HAa YpOBHE CpeaHEro oOlIero oOpa3oBaHHMS Ha YriayOJIEHHOM YpOBHE,
SBIISIETCS] CUCTEMHO-/I€ATEeIbHOCTHBINA MOIXO/.

[IporpamMma 1o (u3HKE BKITIOYAET:



IJIaHUPYEMBbIE PE3yJIbTaThl OCBOCHMS Kypca (PU3MKU Ha yriayOJE€HHOM ypOBHE, B TOM UHCIE
MPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

coziepkanue yueOHoro npeamera «Du3nka» mo rojgamM o0ydeHuUs.

[Iporpamma o ¢pusnke UMeeT MPUMEPHBINA XapaKTep U MOKET ObITh UCIIOJIH30BAHA YUUTEISIMU
(U3HUKY JUIsl COCTABIIEHUSI CBOMX pabOUUX MPOrPaMM.

[Iporpamma no (u3uMKe HEe CKOBBIBAET TBOPUECKYIO MHUIIMATHBY YUHMTENIEH U MPEIOCTABISET
BO3MOXKHOCTH JJIsI peaIU3aliy Pa3InIHbIX METOJUUYECKHUX MOAXO0/I0B K MPENOAaBaHHI0 (PU3UKHU Ha
yriayO0aEHHOM YPOBHE MPH YCIOBUU COXPAHEHUsI 00s13aTEIbHOM YacTH COJepKaHUs Kypca.



®u3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPUPOJbI, BBICTyHas B
KayecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUI 00 okpyskaroriemM mupe. [IIkonpHbIN Kypc GU3UKK — CHCTEMOOOpa3yIomuii
JUISl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, OCKOJIbKY (pU3MYECKUe 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢usmueckoit reorpadueid u actpoHoMmmen. Mcmonap30BaHME W AKTUBHOE
npUMeHeHne (U3NYECKUX 3HAHUM ONpEeNeNuo Xapakrep M OypHOE pa3BHUTHE
Pa3HO00pa3HBIX TEXHOJIOTHM B chepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
NOJIyYeHHs] HOBBIX MATE€pUAJOB C 3aJlaHHBIMU CBoWcTBamMH. M3ydenuwe ¢usuku
BHOCUT OCHOBHOW BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa
oOyuaromerocsi, B OpMUPOBAHUE YMEHUN MPUMEHATh HAYYHBIA METOJ] MO3HAHUS
IpU BBIIOJTHEHUH UMU YUYE€OHBIX HCCIIEA0BaHUN.

B ocHOBy Kypca pu3MKN Ha YpOBHE CpeIHEro 00IIero o0pa3oBaHus MOJI0KEH
PAI UM, KOTOPbIE MOXKHO paccMaTpUBaTh KaK MPUHLUIIBI €T0 TOCTPOESHUS.

Hoea uyenocmmnocmu. B COOTBETCTBHM C HEM KypC SBIIETCS JIOTMYECKH
3aBepUIEHHBIM, OH COACPKHUT MaTepHall U3 BCEX pa3/ieioB (DU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (DU3HUKHU.

Hoea zenepanuzayuu. B coOTBETCTBUUM C HEW Marepuan Kypca (QU3MKH
o0beUHEH BOKpPYr (u3MuecKuX Teopuidl. Benymmm B Kypce sBIseTcs
(dbopMupoBaHUEe MPENCTABICHUM O CTPYKTYPHBIX YPOBHSX MaTE€pUH, BEIIECTBE U
TOJIE.

Hoea zymanumapuzayuu. EE peanuzanusi mnpeanoyiara€T HCIOJIb30BaHHE
T'YMAHUTAPHOTO MOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
(U3HKHU C pa3BUTUEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU
¥ 3KOJIOTUYECKUMH MpoOIeMamH.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢buzuku yriyOoi€HHOTO ypOBHS
IpeanoiaraeT 3HakOMCTBO € IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTUYECKHUX
IIPUJIOKEHUM H3YyYEHHBIX TEOPUM M 3aKOHOB. lIpu 3TOM paccmarpuBaroTcs Ha
YpPOBHE OOMIMX MPEACTaBICHU U COBPEMEHHBIE TEXHUYECKHUE YCTPOWCTBA, H
TEXHOJIOTHH.

Hoea 3Ixonocuzayuu peanusyercss MOCPEACTBOM BBEJCHHUS HJIIEMEHTOB
colepKaHusl, TMOCBSIIEHHBIX SKOJOTMYECKUM IMpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH U TEXHOJIOTMH, a Takke OOCYXIEHUs
po6JieM palOHAIBHOTO MPUPOIOTIONB30BAHMS U HKOJIOTMYECKOI 0€30MacHOCTH.

OcBoeHue cojiepkaHusl Mporpammbl Mo (GU3MKE JOHKHO ObITh MOCTPOCHO Ha
MPUHIIMIIAX CUCTEMHO-AEATEILHOCTHOTO noaxoaa. s ¢usuku peanuzanus 3TUX
IPUHIIMIIOB 0a3UpyeTCsl Ha UCIOIB30BAHUH CAMOCTOSTENIbHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielcTByoero ¢akropa ydeOHoro mpoiecca. [ns yrimyOnaéHHoro
YPOBHS — O3TO CHCTEMA CaMOCTOSATEIBHOTO YYEHUYECKOTO 3SKCIEPUMEHTA,



BKJIIOUAIOIIETO (PPOHTANbHBIE YYEHHMYECKHE OIBITHl TMPU H3YYCHHH HOBOTO
MaTepuaia, 1abopaTopHbie paboThl U PabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
JIBa crioco0a peanu3aiu GU3n4ecKoro npakTukyma. B mepBom ciyuyae mpakTUKyM
npoBoauTcs ub6o B koHIe 10 m 11 kimaccoB, nuboO mMocjae MEpBOTO M BTOPOTO
MOJIYTOIMM B KaXKJIOM M3 3THX KJIacCOB. BTopoii cmocob — 310 uHTerpaius padot
MPaKTUKyMa B CHCTEMY JabOpaTOpHBIX paboT, KOTOpPbIE MPOBOASTCS B MpoOIecce
uzydeHus: paszzuena (temsl). [Ipu sToM moj paboramu MpakTUKymMa MOHUMAETCS
CaMOCTOATENIbHOE  MCCIIEIOBAaHUE, KOTOPOE TMPOBOJUTCA IO PYKOBOJICTBY
CBEPHYTOTO, 0000IIEHHOTO BUA O€3 MOIIaroBo HHCTPYKITUH.

B nmporpamme mno (¢usuke cucTeMa YYEHMYECKOrO0 JKCIIEPUMEHTA,
7ab0paToOpHBIX pabOT U MpaKTUKyMa IpeAcTaBieHa €AMHBIM MepeuHeM. Brioop
TEMATUKH JJI1 3TUX BHUJIOB YUCHHUYECKUX MPAKTUUYECKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO IMpoliecca UCXO0/Id U3 OCOOEHHOCTEHN MOYpPOUYHOTO
IUTAHUPOBAaHUSI W OCHalleHuss KaOuHera ¢usuku. [Ipm 3TOoM oOecneunBaercs
OBIIaJIcHHE OOYYaIOUIMMUCS YMEHUSMU TPOBOJUTH TNPSAMbIE U KOCBEHHBIC
U3MEPEHMsI, UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIUYUH U IMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEAT0KEHHBIX TUITOTE3.

Bonbiioe BHUMaHUE yEISETCS PEIICHUIO pAaCUETHBIX U KaYE€CTBEHHBIX 3a/ad.
[Ipu 3TOM 7151 pacYETHBIX 3a]1a4 TPUOPUTETOM SIBIISIIOTCS 33J1a4M C SIBHO 33IaHHOU
Y HESBHO 33JIaHHOM (PU3NYECKON MOJENbIO, TTO3BOJISIONINE TPUMEHATh H3yUYeHHBIC
3aKOHbl U 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjeia Kypca, TaK U HHTErpupys
NIpUMEHEHHUE 3HAHUN U3 Pa3HbIX pa3ienoB. [|Jis kKaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABIISIIOTCS  3aJlaHusg Ha OOBACHEHHE/Npe/ICKa3aHue NPOTEeKaHUs (U3HUECKUX
SIBJICHUW W TIPOIIECCOB B OKPY:KAIOIIEeH XU3HH, TpeOyromure BoiOopa (Hu3nyeckoit
MOJIETIH JIJIsl CUTYallH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoanusimu I'OC COO k maTepraibHO-TEXHUYECKOMY
oOecrieueHunto yueOHoro nmpolecca Kypc U3k yriayOaéHHOTo ypOBHS Ha ypOBHE
cpenHero ooOmero oOpa3oBaHMs JOJDKEH HM3y4daTbCsl B YCIOBUAX MPEIMETHOTO
kabuHeta. B kaOunere (u3MKU JOKHO OBITH HEOOXOAMMOE J1abOpaTOpHOE
o0opyI0BaHUE JIJISl BBIMOJTHEHUS YKa3aHHBIX B IPOrpaMMe Mo (PU3UKE yUSHUUECKIX
OTIBITOB, TAOOPATOPHBIX PabOT U PabOT MPAaKTHUKyMa, a TaK¥Ke JIEMOHCTPAIMOHHOE
o0opyI0BaHue.

JlemoHCTpanmoHHOEe 00OpyJaoBaHuE (opMupyercs B COOTBETCTBHUU C
MOPUHIIUIIOM MUHUMAJIBHON JOCTAaTOYHOCTH U 00eClevyrBaeT IOCTaHOBKY
NEPEUUCICHHBIX B TMporpaMMe 10 (U3MKE KITIOYEBBIX JAEMOHCTpALUNA s
UCCJICIOBAHUSI  WM3Y4YaeMbIX  SIBIEHUW M  MPOIECCOB, AMIUPUYECKUX U
(dyHIaMEHTABHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHU.

JlabopatopHoe 00OpyIOBaHHE [JIi YYEHUYECKUX MPAKTHUYECKUX padoT
(dopmMupyeTcss B BUJE TEMaTHMYECKUX KOMIUIEKTOB U OOecreyrBaeTCsl B pacuére



OTHOTO KOMIUIEKTa Ha JABYyX oOOydJarommuxcs. TeMaTHudecKhe KOMIUICKTHI
71a00paTOpHOTO 000PYMOBaHUS JOJKHBI OBITH TIOCTPOSHBI Ha KOMILICKCHOM
UCITOJIb30BAaHUN aHAJIOTOBBIX M IHU(GPOBBIX MPHUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JTa00PATOPHH.

OCHOBHBIMH LENSIMU U3y4YeHUs (pU3uMKH B 00lIEM 0Opa30BaHUU SIBIISIOTCS:

dbopMupoBaHWE WHTEpPECA W CTPEMJICHHS OOYYalomUXCs K HaydYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTyIbHBIX U  TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJIC MO3HaHUS W (OPMHPOBAHUC
MCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHUpOBaHE HAYYHOTO MHPOBO33PEHHs KaK pe3yJbTaTa M3y4YeHHUS OCHOB
CTpOeHHUs MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DHU3UKU;

dbopmupoBaHre YMEHUN OOBSCHSTH SBJICHUS C UCIOIb30BaHUEM (DU3UUECKHUX
3HAHWH ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHUpOBaHUE TIPEACTABICHUA O pONM (PU3UKU MJI PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHU;

pa3BUTHE peACTaBICHUM 0 BO3MOKHBIX chepax Oymymiei
npo(eCCHOHATBLHON ACATCIBHOCTH, CBS3aHHBIX C (U3MKOW, IOATOTOBKA K
JanbHEHIIIeMy 00y4YeHHUIO B 3TOM HAlpaBIICHUH.

JlocTikeHre ATUX Telield 00ecTieunBaeTCsl PEIICHUEeM CIEAYIOINX 3a/1ad B
poriecce u3ydeHus Kypca GU3uKH Ha YPOBHE CpeITHEro O0IIero oopa3oBaHus:

pUOOPETEHHE CUCTEMBI 3HAHUM 00 OOIMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TCOPHUAX,  BKJIOYAsST  MEXaHHWKY,  MOJICKYJSApHYIO  (HU3HKY,
AIEKTPOINHAMUKY, KBAHTOBYIO (PU3HKY M DJIEMEHTHI aCTPOPU3HKHY;

dbopMHUpOBaHUE YMEHHUI MTPUMEHSATH TCOPETUUCCKUE 3HAHUS I O0BSICHCHHUS
buznueckux SIBICHUN B MPUPOJE W JUISI TMPUHITHS TPAKTUYECKUX DPEIICHUN B
MOBCEIHCBHOM JKU3HU,

OCBOCHHE CITIOCOOOB PEIICHMS Pa3IUYHBIX 33/1a4 C SIBHO 33JIaHHOM (pr3ndecKoi
MOJICNIbI0, 3a/ad, MOAPa3yMEBAOIINX CAMOCTOSTEIBHOE CO37MaHue (U3HUCCKOU
MOJIENIH, aJCKBAaTHOW YCJIOBHSM 3a/ladyd, B TOM 4YHCJE 3a7ad HWHXXCHEPHOTO
XapaKkTepa;

NOHMMaHUuEe (U3NYECKUX OCHOB M TIPUHIIMIIOB JICHCTBHS TEXHUYECKHX
YCTPONCTB U TEXHOJOTUYECKUX MIPOIIECCOB, UX BIMSHUS Ha OKPYKAIOITYIO CPEIY;

OBJIAJICHUE METOJIaMUA CaMOCTOSITEILHOTO TUIAHUPOBAHMSI W TPOBEACHUS
du3nUecKuX OKCINEPUMEHTOB, aHaIM3a W HMHTEpPIpEeTanuu  uH(popMaIuu,
OTIpEICJICHHS JOCTOBEPHOCTH MOJYYCHHOTO PE3yiIbTaTa;

CO37aHUE YCJOBHH Il Pa3BUTHS yYMEHHUH TMPOEKTHO-UCCIIEIOBATEILCKOM,
TBOPYECKOU EATEIBHOCTH;



pa3BuTHE uHTEpeca K chepam MpodhecCUOHATIBHOU AeSTeTbHOCTH, CBA3aHHON
¢ GUBHKOA.

B cootBerctBuu ¢ tpeboBanusmu PI'OC COO yriayOn€HHBI YpOBEHb
u3ydeHus: yuyeOHoro mnpeamera «®Dus3uka» Ha YpPOBHE CpEAHEro OOLIEro
oOpa3zoBaHMsl BbIOMpaeTcs OOYyYalOIMMHUCS, [UIAHUPYIOIIMMHU MPOJOJKEHUE
00pa30BaHMsl 10 CHEIHMATBLHOCTAM (DU3HUKO-TEXHHUECKOTO PO,

Ha uzyuenue usuku (yrayOnéHHBIN ypOBEHB) HA YPOBHE CPEHEr0 00IIero
obpazoBanus otBoauTcs 340 yacoB: B 10 kmacce — 170 yacoB (5 yacoB B HEJIEIIO),
B 11 knacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipenymaraemeiii B mporpamMme 1o ¢GU3NKE TEPEUYCeHb JTa0OPAaTOPHBIX U
MPAKTUYECKUX Pa0OT SBISIETCS PEKOMEHIOBAHHBIM, YYUTENIh JI€JaeT BBHIOOD
pOBECHUS JIA0OPATOPHBIX pPabOT U OMBITOB C YYETOM MHIAUBHUAYaIbHBIX
0COOCHHOCTEH 00yJarOIIUXCS.



COAEPXAHUE OBYYEHUA
10 KUIACC

Pasznes 1. HayuyHblii MeTOX O3HAHMSA NPUPOABI.

dusuka — pyHgamMeHTanpHas Hayka o npupoje. Hayunbrit Meto no3Hanus u
METOJIbI UCCIIEIOBAHUS (PHU3NYECKUX SIBICHUH.

DKCHEepUMEHT W TEOpHsl B Ipollecce Mo3HaHus Mmpupoisl. Habmonenue u
AKCIIEPUMEHT B (PU3UKeE.

CnocoObl u3MepeHusi (U3MUECKUX BEJIMYMH (AaHAJIOrOBblE M LU(POBBIE
U3MEpUTEIbHBIC PUOOPHI, KOMITBIOTEPHBIEC TATYMKOBBIC CHCTEMBI).

[TorpemHocTy  w3MepeHuit  ¢usmueckux  BenuyuH  (aOconoTHasE U
OTHOCHUTEJIbHAs).

MopenupoBanue GU3NUECKUX SBJICHHUIN U MPOIIECCOB (MaTepuaibHas TOUKa,
a0COJIFOTHO TBEPJI0€ TENO, HICAIbHAS KUJIKOCTh, UACATbHBIN ra3, TOUCYHBIN 3apsi).
['unoresza. @u3nyecKuii 3aK0H, TPAHULIBI €70 TPUMEHUMOCTH. PU3NYECKas TEOPUsL.

Ponb 1 mecto ¢u3uku B GOpMUPOBAHUU COBPEMEHHON HAyYHOU KapTHUHBI
MUpa, B MPAKTUYECKOU IEATETbHOCTH JIIOICH.

Yuenuueckuit s3xcnepumenm, nadopamopusvie padomul, npaKmuKym.

N3MepeHue cuiibl TOKA U HAMIPSYKEHUSI B LIENH OCTOSIHHOTO TOKA ITPU MOMOIIU
AHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKkoMCTBO ¢ 1 poBoii adoparopueil no ¢usuke. [Ipumepsl n3MepeHus
(bU3UYECKUX BEJIMUUH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe JBHKEHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUIKECHHS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a71a4u MEXaHUKHU.

Pannyc-BexkTop MarepuanbHOW TOYKH, €r0 MPOEKIIMU Ha OCH CHUCTEMBI
KoopauHar. Tpaekropus.

[Tepemernienue, CKOpoCcTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTh) U
YCKOpPEHHE MaTepUaJIbHOW TOYKH, MX MPOEKLIHUH Ha OCH CHUCTEMBbl KOOPAMHAT.
CiioxeHne nepeMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHENHOE JBHKEHUE. 3aBUCUMOCTh
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTE€pUaJIbHOM TOUYKU OT BPEMEHU U HX
rpaduKy.

CBobOonHOe majeHue. YCKOpeHue CBOOOMHOro majeHus. JIBWKeHHe Tena,
OpOILIEHHOTO TOJ YIJIOM K TOPH30HTY. 3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH HU
YCKOPEHHs MaTepUATbHON TOYKH OT BPEMEHHU U X TPAPUKH.



KpuBonunennoe  nBuxkeHue. JIBMKEHHE  MAaTEpUATIBHOW  TOYKHA IO
OKPY>KHOCTH. YTJOBasg M JIMHEWHasi ckopocTh. Ilepuon m vactora oOpalieHusl.
IlenTpocTpeMurenbHoe (HOPMAJIBHOE), KacaTelIbHOE (TaHTCHIIMAIbHOE) U TIOJIHOE
YCKOPEHHUE MaTEPUAIBHON TOUKH.

TexHu4yeckre yCTPOMCTBA M TEXHOJIOTMYECKHE MPOLECCH: CIOUIAOMETD,
JBYOKEHHE CHApsI0B, LENHbIE, IIECTEPEHYATHIE U PEMEHHBIE NIEPEIAaYH, CKOPOCTHBIE
TUQTHL

Jemoncmpayuu.

Mopaenb cucTemMbl OTCUETa, WIUTIOCTpAIUsl KHHEMATUYECKUX XapaKTEPUCTUK
JIBYKEHUS.

Crioco0bl UCCIIeTIOBAHUS JTBUKCHHM.

Nnmroctpanus npeieabHOro nepexoaa U U3MepeHue MrHOBEHHON CKOPOCTH.

[IpeoOpazoBanHue NBUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyX€ U B pa3peKEHHOM IPOCTPAHCTBE.

Habmionenue ABMXXEHUs Tena, OPOIIEHHOTO MOJ YIJIOM K TOPHU30HTY H
TOPU30HTAIIBHO.

Hanpasnenue ckopocTH npu ABUKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHue nyTe, TPaeKTOPUM, CKOPOCTEN ABMKEHHSI OJJTHOTO U TOTO XK€E Tena
B PA3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit s3xcnepumenm, nadopamopusvie padomul, nPAKMUKYM.

N3yuenne HEpaBHOMEPHOI'O JABUKEHHUS C LEIbI0 ONpEe/EIeHUs MITHOBEHHOM
CKOPOCTH.

N3Mmepenue yckopeHus NMpu NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM ITIJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH IyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBYKEHUU.

N3mepenne  yckopeHuss ~ CBOOOJHOro  majeHusi  (PEKOMEHJIO0BAHO
UCIIOJIb30BaHUE UG POBOIA TabOpaTOpUn).

N3yuenune nrxeHus Tena, OpoeHHOro TOpU30HTaIbHO. [IpoBepka rumoress
O TpsAMOM MPOMOPIUOHAIBHON 3aBUCHUMOCTH MEXKIY JalbHOCTHIO TMONETa U
HAYJIbHOUW CKOPOCTBIO TEA.

N3ydenne IOBWKEHUS Telna IO OKPYKHOCTHM C ITOCTOSSHHOM IO MOZYJIIO
CKOPOCTBIO.

WccnenoBanue 3aBUCUMOCTH TIEpHO/1a 0OpaIieH!s] KOHUYECKOTO MasiTHUKA OT
€ro MapaMmeTpoB.

Tema 2. /lunamuxa.



IlepBoiii 3akoH Hprotona. MuepnumaneHble cuctembl orcuéra. [IpmHImMn
oTHocuTenbHOCTH ['anmunes. HenHepuumanbHbple CUCTEMBI OTCUETa (OIpENETICHUE,
IpUMEPHI).

Macca tena. Cuna. [IpyHIun cynepno3uimm CuiI.

Bropoii 3akon HeroToHa U151 MaTe€pUanbHON TOYKH.

Tpertuit 3akoH HproTOHA 11711 MaTeprUabHBIX TOYEK.

3aKOH BCEMHMPHOIO TATNOTEHUS. OKBHBAJIEHTHOCTh TIPaBUTALUOHHON U
WHEPTHON MacCBhl.

Cuta TsKecTd. 3aBUCHUMOCTh YCKOPEHHUS CBOOOHOTO MaJICHUS OT BBICOTHI HaJl
NOBEPXHOCTHIO IJIAHETHI U OT Teorpapuueckoil upoThl. J(BuKeHnEe HEOECHBIX Tell
U UX cyTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuyeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Ttema, aBmxymierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs CKOJIbKEHUS U CUJIa TPEHUS ITOKOSI.
Koaddumment tpenuss. Cuna conpoTUBIEHUS IPHU ABUKEHUU TeJa B )KUJKOCTH WIIN
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO IBUKEHUS.

Hasnenue. ['mapocrarnueckoe nasienue. Cuiia Apxumena.

TexHuyeckre yCTpPOMCTBa M TEXHOJOTMYECKHE MPOLECCHI: MOAIIMITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

HaGnronenue aBuXeHUs TNl B UHEPIUAIBHBIX U HEMHEPIUAIBHBIX CUCTEMAX
OTCYETA.

[TpuHIUIT OTHOCUTEIBHOCTH.

Kauenne nByx HLMIMHIPOB WM MIAPOB PAa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIBHO HEMHEPLIUAIbHON CUCTEMBI OTCYETA.

CpaBHeHUE pPaBHOAEHCTBYIOIIEH MPHUIIOAKEHHBIX K TEJTy CHII C IPOU3BEICHUEM
MacChl TeJla Ha €ro YCKOPEHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cnil, BOZHUKAIOIMX B PE3YIBTATE B3aUMOJACHCTBUS TE.

HN3mepenune Mmacc mo B3auMO/ICHCTBUIO.

HesecomocTs.

Bec tena npu yckOpeHHOM NOIbEME U MTAJICHUH.

[leHnTpoOeKHBIE MEXaHU3MBI.

CpaBHeHHe CHIT TPEHUS MTOKOs, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopusvie padomul, npaKmuKym.

N3mepenne paBHOJEHCTBYIOIIEH CHIT IPU ABUKEHUU OpyCKa M0 HAKJIOHHOU
IJIOCKOCTH.

[IpoBepka rUMoOTE3bl O HE3aBUCMMOCTH BPEMEHHU JBUXKEHHA Opycka IO
HAaKJIOHHOMW INTOCKOCTH Ha 33JJaHHOE PACCTOSTHUE OT €ro MAcCCHI.



HccnenoBanue 3aBHCHMOCTH CHJT YIIPYTOCTH, BO3SHHKAIONIUX B MPYKUHE U
PE3MHOBOM 00pa3iie, OT uX JehopMaruu.

N3yueHne ABUKCHUS CUCTEMBI TEJl, CBI3aHHBIX HUTBIO, IEPEKUHYTOM uepe3
IErKuit OJIOK.

N3mepenne kordduieHTa TpeHUs MO BEIMYMUHE YII0BOro KodgdduimeHTa
3aBucuMocTH Fop(N).

UccnenoBanue nBrkeHust Opycka 1o HAKJIOHHOH TUIOCKOCTHU € TIEPEMEHHBIM
K02 (D PUIIMEHTOM TpEHHUS.

N3yyeHue nBuKEHUS Ipy3a HA Baly C TPCHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomoTHO TBEpHOe Tenmo. [locTymarensHOe W BpaliaTeabHOE JBUKEHUE
TBEPAOro Tena. MOMEHT CWIBI OTHOCUTENIBHO OCH BpaiieHus. [liedo cuibl.
CrnoxeHune cuil, TPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHUS TBEPIOTO TEINA.

YcroitunBoe, HEyCTONUMBOE, 0€3pa3InYHOE PABHOBECHE.

TexHuueckne yCTpOMCTBA M TEXHOJIOTHMYECKUE IPOLIECCHl: KPOHIITEHH,
CTPOUTEIIbHBIN KPaH, pelIETYaThIe KOHCTPYKLIHH.

Jlemoncmpayuu.

VY ciioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit 3xcnepumenm, nadopamopusvie padomul, nPAKMUKYM.

HccnenoBanue ycinoBui paBHOBECUS TBEPAOrO TeJla, HUMEKOLIErO0 OCh
BpAaILICHHUS.

KoncTpyrnpoBaHne KpOHIITEMHOB U pacY€T CUJI YIIPYTOCTH.

N3yyeHnne ycTOMUMBOCTH TBEPAOTO TEJA, UMEIOLIETO TIONIAb OMOPBI.

Tema 4. 3akonvl coxpanenusn 6 MmexaHuke.

Nmnynec MaTepuaabHON TOUKM, CHCTEMBI MATEPUAIBbHBIX TOYEK. LleHTp Macc
CHUCTEMBI MATEPHUAIIBHBIX TOUEK. Teopema 0 IBM)KEHUU LIEHTPa Macc.

Nmnynbe cuibl 1 BN3MEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE IBUKEHUE.

MoOMEHT uMIlyJibca MaTepUAIBHOM TOUYKHU. IIpencraBieHue 0 cOXpaHEHUU
MOMEHTA UMITYJIbCA B HEHTPAIbHBIX MOJISX.

Pabora cmibl Ha MajgoM W Ha KOHEYHOM IepeMermneHuu. I'padudeckoe
peicTaBlIeHne PabOThI CHIIBI.

MoOITHOCTb CHUJIBL.
Kunernueckass sHeprus marepuainbHOil Touku. Teopema 00 HM3MEHEHUU
KUHETUYECKON YHEPTUU MATEPUATIBHON TOUKHU.



[ToreHunanbHple W HENOTEHIMAJIbHbIE CWibl. [lOTeHIManbHas >HEprus.
[ToTenmuanpHast dHEprust ynpyro nepopmupoBaHHOM TpykuHbI. [loTeHInampHas
SHEprus Teljla B OJJHOPOIHOM I'paBUTALlMOHHOM noJie. [loTeHnmanpHas sHeprus reina
B TPAaBUTALIMOHHOM TMOJ€ OJHOPOAHOro Iapa (BHyTpu W BHe Imapa). Bropas
KOCMHMYECKast CKOPOCTb. TpeThbsi KOCMHUYECKAsA CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIUATIBHBIX CUJI C U3MEHEHUEM MEXaHUUECKON YHEPTUU
CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUUECKON IHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHHS.

YpaBHeHue bepHymm g UACATbHOM XKUAKOCTU KaK CJEICTBUE 3aKOHA
COXPAaHEHUS MEXaHUYECKON YHEPTHH.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: ABUKECHUE PAKET,
BOJOMET, KOTIEP, TPY>KUHHBIN MTUCTOJIET, THPOCKOII, PUTypHOE KaTaHUE HA KOHbKaX.

Jemoncmpayuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

HN3mepenune MOIHOCTH CHIBI.

N3meHenue sHepruu Tena npu COBEPIICHUH pabOTHI.

B3auMHbIe npeBpanieHUs] KHUHETUYECKON U MOTECHUHUAIBHOM dHEPIud IpU
JCUCTBUM HA TEJIO CUJIbI TSXKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHne YHEPTUU PU CBOOOTHOM TIaICHUH.

Yuenuueckuit sxcnepumenm, nadbopamopusvie padomul, RPAKMUKYM.

N3MmepeHne nMiyibca Tena o TOpPMO3HOMY ITYTH.

N3mepenue cuiibl TATH, CKOPOCTH MOEIIH JIEKTPOMOOMIISI U MOILIHOCTH CHUJIBI
TATH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJIa C UMITYJIbCOM CHIIBI.

Hccnenoanmne coxpaHeHUs UMITYJIbCA ITPU YIIPYTOM B3aUMOJICHCTBUU.

M3mepenne KHHETUYECKOM SHEPTUHU TeJla [0 TOPMO3HOMY MYTH.

CpaBHEHME M3MEHEHUS MOTEHUUAIBHON SHEPTHH MPYKUHBI ¢ paOOTOMN CHIIBI
TPEHUS.

Omnpenenenre pabOTHI CHJIBI TPEHUS TPH ABUKEHUU Tejla MO HAKIOHHOMN
IJIOCKOCTH.

Paznen 3. MouiekyasipHasi pu3nKa ¥ TePpMOAUHAMMKA.

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYECKOU MeopUl.

OcCHOBHBIE TOJOXEHUSI MOJEKYJsipHO-KUHeTH4Yeckon Teopun (MKT), ux
onbITHOE 00ocHOBaHue. [{uddysus. bpoyHoBckoe aBmxeHue. Xapakrep JIBUKEHUS
Y B3aMMOJICHCTBUSl YacCTHUIl BeulecTBa. MoOJenu CTpOEHUsl ra3oB, KHAKOCTEH U
TBEPJIBIX TEJT U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX Mojeneil. Macca u
pa3mepsl MoJiekyJs (aTtomoB). KonuyecTBo BemiectBa. [locTtosinnast ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. lllkana
temneparyp Llenbcusi.

Mogenbs uaealbHOro ra3a B MOJIEKYJISIPHO-KUHETUYECKON TEOPUU: YaCTHUIIbI
rasa JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJECHUCTBYIOT APYT C APYTOM.

l'azoBble 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOcomtoTHas
temrneparypa (mkana temneparyp KenbBuna). 3akon JlanpTona. M3ompoiieccsl B
UJCAUTPHOM Ta3e C TIOCTOSSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
IpeICTaBIIEHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBa3p  MEXIy [JaBJICHHMEM H  CpPEIHEM  KUHETHUYECKOM  »Heprueu
MOCTYNAaTEIbHOTO TEIJIOBOTO JBUXKEHUS MOJEKYJ HACAIbHOrO rasa (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KUHETUYECKON TEOPUH UICATIBHOTO Ta3a).

CBs13b a0COIOTHOM TeMMepaTypbl TEPMOJIMHAMUYECKONU CUCTEMBI CO CpeTHEN
KMHETUYECKOW SHEPrUel MOCTYyNaTEIbHOIO TEIUIOBOTO IBMKEHUS €€ YACTHIL.

TexHuueckrue YCTPOWCTBA M TEXHOJIOTMYECKHUE IPOLIECCHI: TEPMOMETD,
OapoMeTp, MoTyuyeHre HaHOMAaTEPUAJIOB.

Jemoncmpauuu.

Mopenu 1BHKEHUS YaCTHI] BEIIECTBA.

Mogens OpOyHOBCKOTO ABUKEHHUS.

Buneopomnuk ¢ 3anuchlo peanbHOro OpOyHOBCKOTO ABUKEHHUS.

Huddysust KUIKOCTEN.

Mogens onsita IlITepHa.

[IputsrkeHrEe MOJIEKYI.

Mojenu KpUCTAINIMYECKUX PELIETOK.

Hab6nronenue u rcciiefoBaHue H30MPOLECCOB.

Yuenuueckuit sxcnepumenm, nadopamopusvie padomul, RPAKMUKYM.

HccnenoBanue rmporecca YCTaHOBJIEHUS TEIUIOBOTO paBHOBECHUA MpU
TEIJI000MEHE MEXy TOpsYei U XOJI0AHOM BOJIOH.

N3yuenune wu30TepMUUECKOrO TIpoliecca (PEKOMEHJIOBAHO HCIOJIb30BAHUE
1udpoBoit 1aboparopun).

N3yuenue n30XopHOro mpoiecca.

N3yuenune n3obapHOTo Mmpoiiecca.

[IpoBepka ypaBHEHHUS COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunbl.

Tepmonunamuueckass (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUM IS
TEPMOJIMHAMHWYECKOW CUCTEMbl. BHelHre U BHyTpeHHUE napaMmeTpsl. [Tapamerpsl
TEPMOANHAMHUYECKON CUCTEMBI KAK CPEAHUE 3HAUECHUS BEJIMYMH, ONMCHIBAIOIIUX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauamo TepmoamHaMuku. (CaMONpOUW3BOJbHAS — PEIaKCallus
TEPMOJIMHAMHUYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.



Mogens uleanbHOro ra3a B TEPMOJMHAMUKE — CHCTEMa YpaBHEHMHI:
ypaBHeHHe MenaeneeBa—KiranelipoHa U BBIpAXKEHUE [JI1 BHYTPEHHEW SHEPTUM.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENH: HU3Kash KOHUEHTPALUS YaCTHUIl, BHICOKHE
TEeMIIEpaTypbl. BeipaxkeHue Uil BHYTPEHHEW 3HEPTrUHA OJHOATOMHOTO HUJIEAIbHOTO
rasa.

KBa3zucratnueckue u HECTaTUYECKUE MPOIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMUKe. Boraucienne paboTsl 1o rpaguky
npoiiecca Ha pV-auarpaMmme.

Tennonepenaya  kak  crnoco®  WM3MEHEHHMS  BHYTpPEHHEH  DHEPruu
TEPMOJAUHAMHUUYECKON  cucTeMbl 0e3  coBepuieHus paboTel.  KoHBekuus,
TEIJIONPOBOIHOCTb, U3TyUYCHHE.

KomnuectBo Ttermnorel. TemnoéMmkocTs Tena. YaenpHas W MOJSIpHAs
TEIUIOEMKOCTH BEUIECTBA. YpaBHEHUe Maliepa. YenbHas TEIUIOTa CrOpaHusd
ToruiuBa. Pacuér KkomuuecTBa TEIUIOTHI Npu  Temonepenade. llonstue 006
aauabaTHOM IpoIlECCe.

[IepBbIit 3aKOH TepMOAMHAMUKH. BHyTpeHH:s 3HEeprus. KoanuecTBo TEIIoThI
U paboTa Kak Mepbl W3MEHEHUSI BHYTPEHHEH DJHEPruu TEPMOJIMHAMUYECKOU
CUCTEMBI.

BTtopoii 3ak0H TepMOIMHAMUKY ISl PABHOBECHBIX MIPOLIECCOB: YEPe3 3a/IaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKONW CUCTEMBI MIPOXOJAUT €IUHCTBEHHAS
aauabaTta. AOGCONIOTHAS TeMIlepaTypa.

BTopoii 3ak0H TEpMOAMHAMUKY 1711 HEPABHOBECHBIX MPOLIECCOB: HEBO3MOMXKHO
nepeaaTh TEIJIOTY OT 00Jiee XOJOAHOTO Tea K 6oJiee HarpeTomMy 0e3 KOMIICHCAIluU
(Knayszuyc). HeoOpatuMoCTh TPUPOIHBIX ITPOIIECCOB.

[TpuHnmIe! neictBys TemioBbix MamuH. KIT/I.

Maxkcumansnoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTUYECKHUE ACTIEKTHI MCITOJIB30BAHUS TEIUIOBBIX ABUTaTenei. TemnoBoe
3arpsI3HEHUE OKPYKAIOIIEH CPebI.

TexHu4yeckre yCTpPOMCTBA U TEXHOJOIMYECKHUE ITPOLIECCHI: XOJOAUIbHUK,
KOHJUITMOHED, NU3CIbHBIA W KapOIOpaTOpHBIA ABUTATENH, MapoBas TypOWHA,
NOJIyYEHUE CBEPXHU3KUX TEMIIEpATyp, YTWUIU3AlUs «TEIJIOBBIX» OTXOJIOB C
UCII0JIb30BaHUEM TETUIOBOT'O HACOCA, YTUIIN3AIMS OMOOPTaHUYECKOTO TOIIUBA JIJIs
BBIPAOOTKHU «TEIIOBOM» U AJIEKTPOIHEPTUU.

Jemoncmpauuu.

N3menenue temnepartypsl py ainadaTUYeCKOM paCITuPEHUH.

Bo3gymHoe orauso.

CpaBHeHUE yIENIbHBIX TEIUIOEMKOCTEHN BEIIECTB.

CnocoObl U3MEHEHUS BHYTPEHHEN SHEPTUMU.

HccnenoBanne agunabaTHOTO Ipoliecca.



KomrmbrotepHbie MOIENH TEMIOBBIX ABUTATENEH.

Yuenuueckuit sxcnepumenm, nadbopamopuvie padbomul, RPAKMUKYM.

N3mepenne yaenbHON TEMIIOEMKOCTH.

Hccnenosanue nponecca oOCTbIBaHUS BEIECTBA.

HccnenoBanue annabaTHOTO mpoLecca.

N3yyeHne B3aMMOCBSI3M DHEPTUHM MEXKMOJIEKYJISIPHOTO B3aUMOJCHUCTBUS U
TEMIIEPATYPbI KUTIEHUS AKUJKOCTEH.

Tema 3. Acpecamniuie cocmoanus eeujecmea. @azoswvie nepexoonl.

[TapooOpa3zoBanue u KoHaeHcalus. Micnapenue u kunenue. Y iejibHas TerioTa
napooOpa3zoBaHusl.

HacelllieHHble W HEHAcChIIEHHblE mnapbl. KauecTBeHHas 3aBUCHUMOCTh
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATyphl, NX HE3aBUCUMOCTh
0T 00BbEMa HACKIIIIEHHOTO Mapa. 3aBUCUMOCTb TeMIIEpaTypbl KUTIEHUS OT JaBJICHUS
B KUJIKOCTH.

BraxxaocTs Bo3ayxa. AOCONMIOTHAS M OTHOCUTENIbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpucTtaJyioB. [lnaBiieHWE M KpUCTAIM3alus. YJEJIbHas TEIUIOTAa IUIABJICHUS.
CyO6numarusi.

Hedbopmanuu TBEpAOTO Tena. Pactsokenne u cxxartue. Casur. Momyns FOnra.
[Ipenen ynpyrux aedopmariuii.

TeruoBoe pacuupeHue XUJIKOCTEH U TBEPABIX Tel, 00bEMHOE U JIMHEHHOE
pacuipenre. AHrapMOHM3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MIPUYHUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue 3HEeprun B (pa30BbIX MEPEX0IaAX.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxnocTtHoe HaTsKeHHE. K03 (GUIIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanunnsapasie saBnenus. J[aBinenue noa NCKPUBIEHHON MOBEPXHOCTBIO KUJIKOCTH.
®opmyia Jlamiaca.

TexHuueckne yCTpOMCTBA M TEXHOJIOTUYECKHE IPOLECCHI:  KHUJKHE
KPUCTAJLJIbI, COBPEMEHHBIE MaTEpPHUAJIbI.

Jemoncmpayuu.

TerioBoe pacimpeHue.

CBoliCTBa HACBIIIEHHBIX ITAPOB.

Kunenne. Kunenve npu moHM>KEHHOM JaBJICHUU.

N3mepenue cuiibl MOBEPXHOCTHOI'O HATSKEHUS.

OnBITHI ¢ MBUIBHBIMU IJIEHKAMU.

CwmauuBanue.

Kanunnsapusie aBieHus.

Moean HeHBIOTOHOBCKOM KHUIKOCTH.



CnocoObl U3MepeHUs BIXKHOCTH.

UccnenoBannie HarpeBaHus U IJIaBJICHUSI KPUCTAIUIMYECKOTO BEIIECTBA.

Bunasr nepopmaruii.

Hab6mronenue mainbix agedopmManuii.

Yuenuueckuit sxcnepumenm, nadopamopusvie padomul, npaKmuKym.

N3yyeHne 3akOHOMEPHOCTEN UCTIAPEHUS KUJIKOCTEN.

N3MmepeHue yaenbHOM TEMI0THI MJIAaBJICHHUS JIbJA.

N3ydenne cBOMCTB HACHIIEHHBIX ITAPOB.

N3mepenre aOCOMIOTHOM BIAXHOCTUM BO3JyXa M OLIEHKAa MacChl NapoB B
ITIOMELICHUH.

N3mepenune kordduiineHTa moBepXHOCTHOTO HATSKEHHUS.

N3mepenne monyns FOnra.

HccnepoBanne 3aBUCMMOCTH  Jeopmanuyd  pe3suHOBOro oOpasua  oT
IIPUII0KEHHON K HEMY CHJIBI.

Paznen 4. DiekTpoaMHAMMKA.

Tema 1. Inekmpuueckoe noe.

OnekTpu3auus Ten U €€ MPOSIBICHHS. JJEKTpuueckui 3apsna. /IBa Buaa
JNEKTPUYECKUX 3apsAnoB. [IpOBOOHWKHM, MOMDJIEKTPUKH U MOJYIPOBOIHUKH.
DJIEMEHTAPHBIN AIEKTPUUECKUH 3apsi/l. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiaa.

B3aumopeiictBue  3apsgoB.  Toueunble  3apsael. 3akoH — Kysona.

Onexrpudeckoe nose. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsokéanocts  anekTpudeckoro  mons.  [IpoOubeiii  3apsa.  JIuaum
HaIPsHKEHHOCTH DJIEKTPUYECKOTO MoJst. OJHOPOIHOE AIEKTPUUYECKOE MOJIE.

[ToTeHIMAIBHOCTB BJIEKTPOCTATUYECKOIO MOJA. Pa3sHOCTh NOTEHIMATIOB M
HanpspkeHue. lloTeHnmanpHas sHeprust 3apsiaa B DJIEKTPOCTATHYECKOM  IIOJIE.
[ToreHuman snexkrpocTaTuyeckoro noiist. CBsi3b HANPSHKEHHOCTH MOJI U PA3HOCTH
NOTEHIIMAJIOB ISl AJIEKTPOCTATUYECKOro TMojis (Kak OJHOPOJHOr0, TaK U
HEOJHOPOJIHOTO).

[IprHIMI CyTIepIIO3UIUN JIEKTPUUECKUX TTOJIEN.

[Tone toueunoro 3apsiga. [lome paBHOMEepHO 3apspkeHHOU cdepol. [lone
PaBHOMEPHO 3apsyKEHHOro 1mo o00béMy 1mapa. Ilose paBHOMEpHO 3apsiKEHHOM
OECKOHEYHOM TUIOCKOCTU. KapTuHbl NUHUNA HAOpsDKEHHOCTH ATUX TMOJeH U
SKBUITOTEHIIMAIBHBIX TOBEPXHOCTEN.

IIpOBOJHUKM B DJIEKTPOCTATUYECKOM TI0JIE. Y CIIOBUE PABHOBECHS 3aPsI0B.

JIMpneKTpUKU B AIEKTPOCTATUYECKOM noJie. Jusnexktpruyueckas
IPOHUIIAEMOCTD BEIIECTBA.

Konnencarop. DneKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTH IUIOCKOTO
KOHJIEHCATOopA.



[TapannensHOE cOeqMHEHNE KOHAEHCATOPOB. [locnenoBaTenpHOE COETMHEHUE
KOHJICHCATOPOB.

DHeprus 3apsiKEHHOI0 KOHJIEHCATOPA.

JIBM>KEHME 3apsSyKEHHOM YaCTHIIbI B OJJHOPOIHOM 3JIEKTPHUECKOM ITOJIE.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: AJIEKTPOCKOII,
ANEKTPOMETP, DJEKTPOCTATUYECKas 3alluTa, 3a3€MJIEHUE BJIEKTpOonpHOOpOB,
KOHJIeHCaTOphI, reHepaTtop Baun ne ['paada.

Jemoncmpayuu.

YCTpOUCTBO U IPUHLIUI JEUCTBUS DJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX IIAPUKOB.

DJIIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX IIACTHH.

Mopaensb anekTpocTaTudeckoro renepatopa (Ban ne ['paaga).

[IpOBOHUKM B 2JIEKTPUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3AILNTA.

YCTpOoNCTBO M AEUCTBUE KOHAEHCATOPA MOCTOSIHHOW U IEPEMEHHON EMKOCTH.

3aBUCHMOCTh  3JIEKTPOEMKOCTM IUIOCKOTO KOHAEHCATOpa OT IUIOU[aJx
IJIACTUH, PACCTOSIHUSA MEXAY HUMH U IUDJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus AMEKTPUUYECKOr0 MO 3apSyKEHHOT0 KOHAEHCATOPA.

3apsiaiKa 1 pa3psAKa KOHJIEHCATOpA YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopusvie padomuol, npaKmuKym.

OueHka cuil B3auMOJICHCTBUS 3apSAKEHHBIX TEIL.

HabGnronenue npeBpallieHust SHEPTUU 3apsSKEHHOTO KOHAEHCAaTOpa B YHEPTHUIO
U3JIyYEHUS] CBETOIMO/IA.

N3ydenune npoTekaHus TOKa B LIENH, COEPIKAILEH KOHIEHCATOD.

Pacnpenenenune Pa3HOCTH MIOTEHLIUAJIOB (HanpsHKEeHMST) pu
NOCJIEI0OBATENIBHOM COEAMHEHNN KOHIEHCATOPOB.

HccnenoBanne pa3psiaa KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. [locmoanuwlil IneKmpudecKuil mox.

Cuna toka. [IoCTOSIHHBIN TOK.

VYciioBusL CynIeCTBOBaHUS ITOCTOSIHHOTO JIEKTPUYECKOTO TOKa. McTOUHMKH
toka. Hanpspkenue U u DJIC €.

3akoH OMa i1 ydacTKa Lemu.

DIEKTPUYECKOE COMPOTUBIICHUE. 3aBUCUMOCTD CONPOTUBIIEHUS OJJTHOPOIHOTO
MIPOBOJHUKA OT €ro JUIMHBl M IUIOWIAJAW MONEPEYHOTO CEUCHHS. Y AEIbHOE
CONPOTHUBJIEHUE BEILIECTBA.

[TocnenoBarenpHOE, MAPAIIIETBHOE, CMEIIAHHOE COEUHEHHUE MPOBOJIHHUKOB.
Pacuér pazBeTBnéHHbBIX 2iekTpudeckux 1emneu. [Ipasuna Kupxroda.

Pabora snexrpuueckoro Toka. 3akoH J[oyns—JIeHna.



MOUTHOCTh 3JIEKTPUYECKOr0 TOKa. TemioBas MOIIHOCTh, BbeNseMasi Ha
pe3ucrope.

OJ1C 1 BHyTpeHHEE CONPOTUBICHUE UCTOYHUKA TOKA. 3aKOH OMa JIJ1s1 TOJTHOM
(3aMKHYTO#) »3JexkTpudeckoil menu. MomHocTh ucTOYHHMKA Toka. KopoTkoe
3aMbIKaHUE.

KonnencaTtop B 11enu NOCTOSIHHOTO TOKA.

TexHu4yeckre yCTpOMCTBA U TEXHOJOTHYECKHE IPOLIECCHI: aMIEPMETD,
BOJITMETP, PEOCTAT, CUETUUK IIEKTPUUECKONU SHEPTHUU.

Jlemoncmpayuu.

N3Mmepenue cuiibl TOKa U HAPSHKCHUS.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HAIpPSDKEHUS ISl pe3UCTOpa,
JaMITbl HAKAJIMBAHUS U CBETOAMO/A.

3aBUCUMOCTh COMPOTUBIICHUS WJIUHAPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IJIOIA]IU TTONIEPEYHOT0 CEUCHHS U MaTepuana.

UccnenoBanue 3aBUCUMOCTU CHJIBI TOKA OT COMPOTUBIICHUS ITPU MTOCTOSTHHOM
HaIPsHKECHUU.

[Ipsamoe n3zmepenne IC. KopoTkoe 3aMbIKaHUE TAIIBBAHUYECKOTO AJIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUSI.

Cnoco0bl coeIMHEeHNs NCTOYHUKOB ToKa, DJ{C OaTtapeii.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEX/1Y MOJIFOCAMHA UCTOYHUKA TOKA OT
CHUJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopusvie padomul, npAKmMuKym.

UccnenoBanne cMeaHHOTO COCIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COMPOTUBIICHHS TIPOBOJHUKOB.

UccnegoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HaNpsDKEHUS I JIAMIIbI
HAKaJIMBAHMSL.

VYBenuuenue npejesna u3MepeHus: ammnepmeTpa (BoJIbTMETPA).

N3mepenue DJ1C 1 BHyTpEHHETO COMPOTUBJICHUSI UCTOYHUKA TOKA.

Hccnenosanne 3aBucumoctd D/1C raJbBaHUYECKOrO dJIEMEHTa OT BPEMEHU
IPU KOPOTKOM 3aMBIKAHHH.

HccnenoBanne pasHOCTH MOTEHIIMATIOB MEX/IY OJIFOCAMHA UCTOYHUKA TOKA OT
CHUJIBI TOKA B IICTIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOW MOIIIHOCTH MCTOYHUKA TOKA OT CHJIBI
TOKa.

Tema 3. Toku ¢ paznuunsvix cpeoax.

DNEeKTpUYecKass MPOBOJAMMOCTh  PA3NHMYHBIX  BELIECTB.  DJIEKTPOHHAA
POBOJAMMOCTh TBEPABIX METAIOB. 3aBUCUMOCTh COMPOTUBIICHUS METAJIOB OT
Temrneparypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKU TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.



ITomynpoBOIHHKH. CoOcTBeHHas 151 IIpUMECHAs MIPOBOJIMMOCTH
noJynpoBoHUKOB. CBoMCTBa p—n-niepexoa. [lomynmpoBogHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUM TOK B AJIEKTPOJIMUTAX. DNEKTPOJIUTHYECKAS] TUCCOLMALINS.
DnexTponu3. 3akoHbl Papajiest i JICKTPOJIn3a.

DIIEKTpUYECKU TOK B raszax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
pa3psa. PaznuuHble THUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [Lnazma.

TexHuueckre yCTpOMCTBA W MPAKTUYECKOEC NPUMEHEHHE: Tra3opa3psiIiHbIC
JaMIbl, SJIEKTPOHHO-TTyuyeBas TpyOKa, MOJYIPOBOJHUKOBBIE TNPUOOPHI: TUOM,
TpaH3ucTop, (OTOAUOM, CBETOUO, TAJIbBAHUKA, pAPUHUPOBAHUE ME/IU, BBITUIABKA
AJTFOMUHUS, SIIEKTPOHHAS MUKPOCKOITHS.

Jemoncmpauuu.

3aBUCHUMOCTb CONPOTUBIICHUS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsblI 5ekTpoinsa dapanes.

HckpoBoii pa3psia 1 TpOBOAMMOCTD BO3/1yXa.

CpaBHeHHE TPOBOAMMOCTH METAJJIOB U MOJYIPOBOJIHUKOB.

OaHOCTOPOHHSISE TPOBOAUMOCTD AUOJA.

Yuenuueckuit s3xcnepumenm, nadopamopusvie padomul, nPAKMUKYM.

Habnronenue snekrponusa.

N3mepenne 3apsiaa OJHOBAJIEHTHOTO MOHA.

HUccnegoBanue  3aBUCUMOCTH  CONIPOTUBIIEHUS ~ TEPMOPE3UCTOpPA  OT
TEeMIIepaTyphbl.

CHsaTHE BONBT-aMIIEPHON XapAKTEPUCTUKH TUOAA.

Du3nYecKUuil NPaAKTHKYM.

Croco6b1 u3MepeHnst PU3NIECKUX BEITUYUH C MCTIOJIB30BAHIEM aHAIOTOBBIX
U IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AGCOIIIOTHBIE U OTHOCUTENIbHBIE MOTPEITHOCTA U3MEPEHUN (PU3NYECKUX BEIMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHHM, MCCICAOBAHUNA  3aBHCUMOCTEMN
bu3nuecknX BEIUMYMH, TPOBEPKA NPENJOKECHHBIX THUMOTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pa3zleliax «YUYEHUYECKHH  JKCIIEpPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIe CBSA3H.

Nzyuenune xypca pusuku yriryonéanoro ypoBHs B 10 kitacce oCyImecTBIseTCs
C YUY4ETOM COJEpKATEIBbHBIX MEXIIPEIMETHBIX CBS3€H C KypCcaMH MaTEMAaTHKH,
OMOJIOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHH.

Meosicnpeomemnole nOHAMUA, C6A3ZAHHbBIE C U3YUEHUEM MENO008 HAYYHO20
nOo3HaHuA: ABICHHE, HAay4HbId (DaKT, runoresa, (u3HyuecKas BEIUMYHMHA, 3aKOH,



TEOpHsi, HaAOIIOJICHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpPEHUE,
IOTPEITHOCTH U3MEPEHUN, N3MEPUTEIbHBIC TPUOOPHI, ITU(pOBas 1adopaTopHs.

Mamemamuxka: pelieHne CcuUCTeMbl ypaBHeHUHW. JlunelHas ¢QyHKms,
napaboJia, rurnep6osia, ux rpadukyd U cBoicTBa. TpuroHomerpudeckue GyHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BekTopsl 1 BX NPOEKLIMHU HA OCH KOOPJAMHAT, CIIOKEHHUE BEKTOPOB.

buonozua: mexannyeckoe JABHKEHHUE B KUBOU mpupoje, auddys3us, ocMoc,
TEIJI0O0OMEH JKMBBIX OPTaHU3MOB, TEIUIOBOE 3arps3HEHHE OKPYKAIOIIECH Cpesibl,
yTUIU3alKUsl OWOOPTraHMYECKOrO TOIUIMBA JUISi BBIPAOOTKH «TEIUIOBOM» W
3JIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSIKEHHUE U KAITWIISPHBIC SIBIICHUSL B IPUPOJE,
AJIEKTPUYECKUE SIBJICHUS B )KMBOUW MIPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE AaTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAs Macca, MOJYYEHHE HAHOMATEPHUAIOB, TEIJIOBBIE CBOMCTBA
TBEPIBIX TEJI, )KUJAKOCTEN U ra30B, KUJKAE KPUCTAIUIbI, JIIEKTPUUYECKUE CBOMCTBA
METAJUIOB,  JJIEKTPOJUTHYECKAS  JUCCOLMALMS, TalbBaHWKA, JJECKTPOHHAA
MHKPOCKOTIHA.

T'eozpaghus: BnaxxHoCTh BO3/1yXa, BETPBI, 0apOMETP, TEPMOMETP.

Texnonocus: npeoOpa3zoBaHue JBUKEHUU C HCIOJIB30BAHHEM MEXaHU3MOB,
YYET CYXOrO M IKUIAKOTO TPEHHUS B TEXHUKE, CTATHUYECKUE KOHCTPYKIIMHU
(KpOHIITEIH, peméryaTble KOHCTPYKIMU), UCIOJIb30BAHUE 3aKOHOB COXpPAHEHUS
MEXaHUKH B TEXHHUKE (THPOCKON, BOJOMET W APYTrHUe), IBUTATEIh BHYTPEHHETO
Cropanusi, mapoBasi TypOrHa, ObITOBON XOJIOJUIBHUK, KOHIUIIMOHED, TEXHOJIOTHUU
MOJIYy4YEHUS COBPEMEHHBIX MAaTE€pUAIOB, B TOM YHUCJIE HAHOMATECpPUAIIOB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHUYECKAasl 3allluTa, 3a3eMJICHUE SJIEKTPOIpPUOOpPOB,
ra3opa3psAHbIC JTaMIIbI, TTOJIYITPOBOIHUKOBBIC TPUOOPHI, TAIbBAHUKA.

11 KVIACC

Paznen 4. JinekTpoaMHAMMKA.

Tema 4. Macnummnoe none.

B3auMopgelicTBHE TOCTOSIHHBIX MAarHUTOB W NPOBOJHUKOB C  TOKOM.
MarautHoe mnone. Bexktop MarHuTHOW WHAYKUMHU. [IpuHOuMN cynepnosuuuun
MAarHUTHBIX NOJIEU. JINHUM MarHUTHOU MHIYKIIUU.

MaruutHoe 1oJie MPOBOJHUKA C TOKOM (TIPSMOI0 MPOBOJAHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amrmiepa, €€ HarpaBJIE€HUE U MOIYJIb.

Cuna Jlopenua, €€ HanpaBieHUE U MOYJIb. JIBUKEHHE 3apSyKEHHOM YaCTUIIBI
B OJJHOPOJHOM MarHuTHOM MoJjie. Pa6oTa cuisl Jlopenna.

MarnauTHoe 1ojie B Beniectse. @eppoMarHeTHKy, napa- U TMaMarHeTUKH.



TexHu4yeckne yCTpOMCTBA M TEXHOJOTHYECKHE ITPOLIECCHI: IPUMEHEHHE
IIOCTOSIHHBIX MarHuTOB, JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
ANEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 2JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KaptnHa  nuHWMEA  WMHOYKOMM ~ MarHUTHOTO — MOJIA  TOJIOCOBOTO M
MOIKOBOOOPAa3HOT0 MOCTOSHHBIX MarHUTOB.

KapTrHa nuHMI MarHUTHOM MHAYKIMU TTOJIS JUIMHHOTO MPSIMOTO MPOBOJIHUKA
Y 3AMKHYTOI'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKA C TOKOM.

B3aumopericTere 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JelictBrue cuiibl JIopeHIIa Ha HOHBI JIEKTPOJIUTA.

HabGnronenue nBH>KeHUs MydKa JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHuMn JNEUCTBUS BIIEKTPOU3MEPUTEITBLHOTO nmpubdopa
MAarHUTOAIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopusvie padomul, RPAKMUKYM.

HccenenoBanye MarHUTHOTO 11OJIS IIOCTOSIHHBIX MarHUTOB.

NccnenoBanue cBOMCTB heppOMarHeTHKOB.

Hccnenoanne neicTBUs MOCTOSHHOIO MATHUTA HA PAMKY C TOKOM.

N3mepenne cuiibl AMnepa.

N3yueHune 3aBUCUMOCTH CUJIbI AMITEpa OT CUJIBI TOKA.

OnpeneneHrne MarHUTHOW MHAYKLMU HA OCHOBE U3MEPEHUS CUIIBI AMIIEpA.

Tema 5. dnekmpomacHumnan UHOYKyuA.

SIBiieHME DJIEKTPOMArHUTHOW MHAYKUMH. IlOTOK BEKTOpa MAarHUTHOMU
naaykuud. DJIC uHAayknuu. 3akoH SIEKTpOMarHuTHOM uHAYKuuu Dapanes.
Buxpesoe anekrpuueckoe nozne. Toku Pyxo.

OJC mHAYyKUMH B MOPOBOJHHKE, ABMKYIIEMCA B OJHOPOJHOM MAarHHUTHOM
oJIe.

IIpasuno Jlenna.

NuanyktuBHOCTh. KaTymka HMHIyKTMBHOCTM B LENW ITOCTOSSHHOIO TOKA.
SAsnenue camonnaykuuu. JJ1C caMOMHIYKIUU.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCH: MHAYKIMOHHAA
I1€4Yb, COJICHOU/, 3alIUTa OT JICKTPU3ALMU TEJl IPHA ABMKEHUH B MAarHUTHOM I10JIE
3emuu.

Jemoncmpayuu.

HaGnronenue sBieHust 3J€KTPOMarHuTHON UHTYKIUH.

NccnenoBanne 3aBucumoctd OJIC MHAYKIMUM OT CKOPOCTH HW3MEHEHUS
MarHuTHOIO MOTOKA.



[IpaBuiio Jlenna.

[Tajenre MarauTa B alFOMUHHACBOM (MEIHOM) TpyOe.

SIBrieHUE CAaMOMHTYKITUH.

Uccnenosanue 3aBucumoctd 3J]C caMOMHAYKIIMUA OT CKOPOCTH W3MEHEHHS
CHUJIBI TOKA B IICTIH.

Yuenuueckuit s3xcnepumenm, nabopamopusvie padomul, nPAKMUKYM.

HccnenoBanue siBICHUS 2JIEKTPOMArHUTHON UHAYKIIHUH.

Onpenenenne MHAYKIIMA BUXPEBOTO MArHUTHOTO MOJISI.

Uccnenosanue siBIeHUs] CAaMOUHTYKIIUH.

COopka MoJIenu JIEKTPOMArHuTHOTO TeHEpaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koiebdanus.

KonebarensHas cucrema. CBoOOHBIE KOJIEOAHMS.

IMapmonunueckue konedbanusi. Kunemarndeckoe M JTUHAMUYECKOE OIKCAHUE.
DHEpreTuuecKoe ONMHMCAHHUE (3aKOH COXPAHEHUs MEXaHWYECKOM 3Hepruu). BriBon
JTUHAMHYECKOTO OIMMCAHUS TapMOHHUYSCKUX KOJICOAHUN M3 UX IHEPTETHYECKOIO H
KMHEMAaTHU4YECKOTO ONKUCAHUS.

Amvmumntyna u ¢dasza kosjeOanuid. CBs3b aMIUTUTYAbl KOJIEOAHUM HMCXOHOMN
BEJIMYMHBI C aMIUTUTYJaMU KoJIeOaHUM €€ CKOPOCTH U YCKOPEHHUSI.

Ilepuon u uvactora konebanuii. Ilepmon ManbiX CBOOOAHBIX KOJIEOAHUI
MaTeMaTH4YeCKoro MasTHUKa. Ilepuon CcBOOOMHBIX KoOJIeOaHUU MPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxarmnux kKojaebaHusx. BeiHyxaeHHbIe Kojaebanus. Pe3oHaHc.
Pe3onancHass kpuBas. BnusHue 3aTyxaHuss Ha BHUJ PE30HAHCHOM KPHBOW.
ABTOKOJICOQHUSI.

TexHuueckne yCTpONUCTBA M TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauely, My3blKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuch KoJae0aTeIbHOTO JBHKCHUS.

Habmronerne He3aBUCUMOCTH MIEPHOJIa MAJIBIX KOJIeOaHUM Tpy3a Ha HUTH OT
aAMILUTATYIBI.

UccnenoBanue 3aTyxaronuyx KojgeOaHi 1 3aBUCUMOCTH MEPHOJ1a CBOOOHBIX
KOJIEOaHHI OT COMPOTUBIIEHUS.

UccnenoBanne koneOaHWii rpy3a Ha MacCUBHOM TNIPYXHUHE C LENbIO
dbopMupoBaHUS MPEICTABICHUN 00 MICaIbHOM MOJICTH TIPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHHS YHEPTUHU MIPH KOJICOaHUIX TPy3a Ha TIPYKHUHE.

UccnenoBanue BoIHYXICHHBIX KOJICOAHUM.

Ha6nronenue pesonanca.

Yyenuueckuii s3xkcnepumenm, nadbopamopmuie padomot, nPAKMUKYM.



N3mepenue mnepuona CBOOOAHBIX KOJEOAHMM HHUTSHOTO M MPY>KHMHHOI'O
MasITHUKOB.

N3yuenune 3aKOHOB ABMKEHUS Tella B X0JI€ KOJIeOaHUW Ha YIIPYTrOM MOJIBECE.

N3ydenune nBUKEHUSI HUTSAHOIO MasiTHUKA.

[IpeoOpa3zoBaHue S3HEPTUU B MPY>KMHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTYbI 3aTYXAIOMINX KOJICOAHUA.

HccnenoBanue BRIHYKICHHBIX KOJICOAHMIA.

Tema 2. InekmpomazHummuwle Koj1edaHus.

Konebarenbupiii kKOoHTYp. CBOOOAHBIE SJIEKTPOMArHUTHBIC KoJieOaHUS B
uaeanbHOM KosiebaTreabHOM KoHType. Dopmyna Tomcona. CBs3b aMIUIUTYAbI
3apsifia KOHJEHcaTopa ¢ aMIUIMTYA0M CHIIbI TOKa B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXPAaHEHHUs PHEPTUH B UACATLHOM KOJe0aTeIbHOM KOHTYpE.

3aTtyxaronme AIEKTPOMArHUTHBIE KOJIeOaHMsI. BrIHyX1€HHBIE
AJIIEKTPOMArHUTHBIE KOJIEOAHUSI.

IlepemeHHBI TOK. MOIIHOCTE MEPEMEHHOTO TOKAa. AMIUINTYJHOE U
JeCcTByIOIEeE 3HAUYEHHWE CUJIBI TOKAa W HANpSOKEHHs] MpH pa3iudHoM (dopme
3aBUCHUMOCTH MEPEMEHHOIO TOKA OT BPEMEHHU.

CunyconanbHbld MEPEMEHHBIM TOK. Pe3ucrop, KOHAEHCATOp M KaTyllka
MHJIYKTUBHOCTH B LIEMU CHHYCOUJAIBHOTO IEPEMEHHOr0 TOKAa. Pe30HaHC TOKOB.
Pe3onanc HanpsixeHui.

WneansHbiii  Tpancpopmarop. IlpomsBoactBo, mepenaya u  moTpebdiieHue
AIEKTPUYECKON SHEPTUH.

OKOJIOTUYECKUE PHUCKU TMpU NPOU3BOACTBE IEKTpodHeprun. KymnbpTypa
HCIIOJIb30BaHUs DJIEKTPOIHEPIUU B IOBCEHEBHOM KU3HHU.

TexHuueckre yCTpOMCTBA M TEXHOJIOTHMYECKUE IPOLECCHL: SIIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JTUHUHU SJIEKTPOIIepeaay.

Jlemoncmpayuu.

CB0oOOHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHUSI.

3aBHCHUMOCTb YaCTOTHI CBOOOIHBIX KOJIEOAHUI OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpaA.

OcuuiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUI.

['eneparop He3aTyXarONIMX 3JIEKTPOMArHUTHBIX KOJICOaHU M.

Mopens 3JIEKTPOMarHuTHOTO FeHepaTopa.

BoinykeHHbIE CUHYCOUJAbHbBIE KOJIEOaHUs!.

Pesucrop, karymka MHIYKTMBHOCTH M KOHJIEHCATOpP B LENM IIEPEMEHHOTO
TOKaA.

Pesonanc mnpu mnocrnenoBaTENbHOM —COCIMHEHMM  PE3UCTOpa, KaTyLIKU
MHIYKTUBHOCTHU U KOHAEHCATOPA.

VY cTpolicTBO U MPUHIINI JEHCTBUA TpaHchopmaTopa.



Mopaeinb TUHUM 3JEKTPOoIepe1adHn.

Yuenuueckuit sxcnepumenm, nadbopamopuvie padbomul, RPAKMUKYM.

N3yuenue tTpanchopmaropa.

HccnenoBanue mepeMEHHOTO TOKA 4epe3 IMOCIEI0BaTEeIbHO COSAMHEHHBIE
KOHJIEHCATOp, KaTyLIKy U PE3UCTOP.

Habmtoienue 31eKTpOMarHuTHOTO pe30HaHCa.

NccnenoBanue paboThl HCTOYHUKOB CBETA B LIETIH NTEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUMHbBLE G0JIHbL.

MexaHuveckue BOJHBI, YCJIOBUSI HUX pacnpoctpaHeHus. [lonepeunbie u
MPOJIOJIbHBIE BOJNHBL. Ilepuon, CKOpoOCTh pacnpocCTpaHEHUS W JJIMHA BOJHBI
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)K€HUE, NpeJoMJieHue, MHTepdepeHIus u
TudpaKIysl.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. Beicotra ToHa. TeMOp 3ByKa.

[IIymMoBO€ 3arps3HEHUE OKPYKAIOLIEH CPEIbI.

DNEeKTPOMArHUTHBIE BOJHBL. Y CIOBHS U3TYyUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTanus BEKTOPOB B SJIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMAarHWUTHBIX ~ BOJIH:  OTpPaXXEHHUE,  MPEJIOMIICHHUE,
noJisspu3anus, uHTepdepeHuns u qudpakuus.

[IIkana 31€KTPOMarHUTHBIX BOJIH. [[prUMeHEHHE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHUMIIBI paiHOCBS3U U TeneBuAeHUs. Paqnonokamus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

TexHuueckue yCTpONCTBA M MNPAKTUUYECKOE NPUMEHEHHUE: MY3bIKAJIbHbBIE
WHCTPYMEHTBHI, pajiap, paluoNpUEMHUK, TEIEBU30D, aHTeHHA, TenedoH, CBU-neus,
yJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIHUILIMHE.

Jemoncmpayuu.

OO0pa3zoBaHue U pacpOCTPaHEHHUE MONEPEUHBIX U POJOJIbHBIX BOJH.

Konebiromeecs Teno Kak UICTOYHHUK 3BYKa.

3aBHCUMOCTbH JIJTMHBI BOJIHBI OT YaCTOTHI KOJICOAHU.

Habmtoienue otpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue unrepdepeninu u qudpakiiii MEXaHUYeCKUX BOJIH.

AKYCTHYECKHI PE30OHAHC.

CBoiicTBa ynbTpa3ByKa U €r0 IPUMEHEHUE.

HaGmronenue cBsA3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYJION H
4acTOTON KoseOaHui.

HccnenoBanue CBOWCTB 3JEKTPOMAarHUTHBIX BOJIH: OTPAXEHUE, IPEIOMIICHHUE,
noJisspu3anus, 1upakuus, THTepPepeHIus.

OGHapyxeHue nHHPaKpacHOTo U yIAbTPahHUOIETOBOTO U3ITYUCHU M.

Yuenuueckuit sxcnepumenm, nadopamopuvie padomul, RPAKMUKYM.



N3ydenune napameTpoB 3ByKOBOU BOJIHBI.

N3ydenune pacipocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmonuHeliHOE paclpoOCTpaHEHUE CBETA B OJHOPOAHOM cpene. Jlyu cBera.
To4euyHbIN UICTOYHHK CBETA.

OTtpaxxeHne cBera. 3akoHbI OoTpakeHus cBeTa. [locTpoeHne n3o00pakeHUi B
iockoM 3epkaiie. Cepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEJIOMIICHUS cBeTa. AOCOIIOTHBIN MTOKa3aTelb
npenomiieHus. OTHOCHUTENBHBIN MTOKA3aTeb NpesioMiieHUs. [I0CTOSHCTBO 4acTOTHI
CBETA M COOTHOLIEHHUE JUIMH BOJIH IIPU MIEPEXO0JAE MOHOXPOMATHYECKOIO CBETA YEPE3
IPAHUILy pas3zena AByX ONTUYECKUX CPEL.

Xon nmydeit B mpusme. Jucnepcust cBeta. CIOXKHBINM cocTaB O€Oro CBETa.
[Ber.

[TonHoe BHyTpeHHEEe oTpakeHue. [IpenenpHbIi yroa MoJHOTO BHYTPEHHETO
OTPaKEHUS.

CoOuparomue u paccerBaroiye JuH3bl. ToHKas inH3a. DokycHOe paccTosiHHEe
U ONTUYECKAsl CUJIa TOHKOW JTUH3BI. 3aBUCUMOCTh (DOKYCHOT'O PACCTOSIHHSI TOHKOU
chepuyeckoil JUH3BI OT €€ TEeOMETPUM M OTHOCHUTEIIBHOIO IOKa3aTess
MIPETOMIIEHUSL.

@opmyJia TOHKOM JIMH3BIL. Y BEIMYEHNE, JaBAEMOE JIMH30M.

Xox Jy4a, NPOUIEAIIETO JIMH3Y IOJ IIPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontudyeckor ocu. IlocTpoeHne wn300paKeHW TOYKM W OTpe3ka NpsMON B
coOMparoLMX U paCCEUBAIOIINX JUH3AX U UX CUCTEMAX.

OnTtuyeckue mpubopsl. Paspematomas crocoOHOCTh. ['1a3 kKak omTmueckas
cucreMa.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKOMN ONTHUKHU.

BonnoBass ontuka. WHrepdepenuuss cBera. KorepeHTHblE HMCTOYHUKH.
VYcnoBus HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEp(EpEHIIMOHHOU
KapTUHE OT JIBYX KOT€PEHTHBIX HCTOYHMKOB. I[Ipumepsl Kiaccuueckux
UHTEP(HEPEHIIMOHHBIX CXEM.

HNudpakiusa cBera. JudpakiuoHHas pemérka. YCIOBHE HaOI0ICHUS
[JIABHBIX ~MAaKCUMyMOB IIpM TAJE€HHH MOHOXPOMAaTHYECKOrO CBETa Ha
IU(PPaKIHOHHYIO PEHIETKY.

[Tonmapu3zanus ceera.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: OYKHM, JyIa,
nepuckomn, (oroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN anmnapar, MPOCBETIIECHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAXKEHUS CBETA.



HccnenoBanne npenomieHus CBETa.

Hab6nronenue moaHOro BHYTPEHHET0 OTpaXkeHus. MoJielb CBETOBO/IA.

UccnenoBanne xoAa CBETOBBIX IYYKOB YEPE3 IUIOCKOMAPAJUIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue cBOMCTB M300paKeHUI B JTUH3AX.

Mojienn MUKpPOCKOITA, TEJIECKOIIA.

Habmronenne natepdepeHImy crera.

Habmronenne 1iBETOB TOHKHUX TUIEHOK.

Habnronenue audpakiuu ceera.

N3yuenue auppakinOHHON pEMIETKH.

Ha6nronenue qudpakiinoHHOTO CIIEKTpA.

Hab6nronenue nucnepcuu cBera.

Hab6nronenue nonsipusanuu cBeTa.

[IpumeHenue nNoasaporIOB I U3YUYCHUSI MEXAHUYECKUX HAMPSIKECHUM.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomut, nPAKMUKyM.

N3mepenue nokasaresns npeioMIIEHUs CTEKIIA.

HccnepoBanne 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSL OT BemiecTBa (Ha
OpUMEPE KUIKUX JIUH3).

N3mepenrie POKyCHOr0 pacCTOSIHUSI PACCEUBAIOLLIUX JIMH3.

[Tomyuenue n300paxxeHus: B CUCTEME U3 TUIOCKOTO 3epKaJia U JINH3HI.

[Tomyuyenue n300pakeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHHe TEIECKONMMYECKUX CUCTEM.

Ha6mronenue nudpakuuu, tHTEpPEPEHLMH U MOISPU3ALUN CBETA.

N3yuenune nomsapuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3yuenune unTepdepeHINm JIa3epHOT0 N3IIYYCHHS Ha IBYX IIEIISX.

HabGnronenue nucnepcuu.

HaGnronenue u uccnenoBanue AMPpakmOHHOTO CIIEKTPA.

N3mepenune 1irHbl CBETOBOU BOJIHBI.

[Tonydenue criekTpa U3IyYEHUs] CBETOJIMOJA MPU MOMOIIH AUDPAKIIMOHHOMN
PELIETKH.

Paznen 6. OcHOBBI ClieIMAJILHOM TEOPUN OTHOCUTEJIbHOCTH.

['paHuIBl TPUMEHUMOCTH KIIACCUYECKON MEXaHUKHU. [1oCTynaTel cnennaibHON
T€OPUU OTHOCUTEIBLHOCTH.

[IpocTpancTBeHHO-BpemMeHHOM  uHTepBai. IIpeoOpa3zoBanusi  Jlopenia.
VYcnoBue npuuMHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHU U COKpAIIECHUE JJTUHBI.

DHEPrusi ¥ UMITYJIbC PEIISITUBUCTCKON YaCTUIIBI.

CBsI3b MacCChl C JHEPrUEr U UMITYJIbCOM PEIATUBUCTCKOM YaCTHULIbL. DHEPTHUs
MTOKOSL.



TexHnuecKre yCcTpoilCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIYTHHUKOBBIE
NPUEMHHKHU, YCKOPUTEIH 3aPSIKEHHBIX YaCTHIL.

Y4yeHnueckuit SKCEPUMEHT, Ta00paTOPHBIE pabOThHI, MPAKTUKYM.

Onpenenenre UMMOyJbCa W DHEPIMM  PEISATHUBUCTCKUX  dYacTuil (IO
(doTorpadgusM TPEeKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznes 7. KanToBasi ¢pusuka.

Tema 1. KopnycKyaapHo-601H0801 Oyaiu3m.

PaBHOBecHOE TeruioBoe u3NydeHHue (M3TydeHHue aOCOJIOTHO YEPHOTO Tesa).
3akoH cmenenus Buna. ['unore3a [inanka o kBaHTax.

DOTOHBI. DHEPTUS U UMIYJILC (POTOHA.

dorordpdext. OmbiTel A. I'. CroneroBa. 3akonsl pororddexra. YpaBHEeHUE
Oiinmreina 1a poroaddexra. «Kpacnas rpanuma» Gororddekra.

JlaBieHue cBeTa (B YaCTHOCTH, JaBJI€HUE CBETA Ha A0COIIOTHO MOTJIOMIAOILY IO
1 abCOIIOTHO OTpaxkarollyro nosepxHocTs). OnbiTel [1. H. JIeGenena.

BosHoBBIE cBOMCTBa yactnl. Bonuel ne bpowns. [{nuna Bosnssl ae bpouns u
pasMepbl 00JacTH JIOKAJIM3AIlUU  JBWKYINEWcs dacTtuilbl. KopmyckynspHo-
BOJIHOBOM Ayanu3Mm. [{udpakiius 31eKTpoHOB Ha KpUCTaILIaX.

Cneunduka usmepeHuii B Mukpomupe. COOTHOILIEHUSI HEOMpeaeTEHHOCTEN
I'eitzenOepra.

TexHuueckre yCTpOWCTBA W TEXHOJIOTMYECKHE MPOLECCHI: CHEKTPOMETP,
doTosnemenT, GHOTONATYMK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOJINO/I.

Jlemoncmpayuu.

®oT03(PheKT Ha YCTAHOBKE C IMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeMTHETo (oTodddekra.

WccnenoBanue  3aBUCMMOCTH  CONPOTHUBJICHHSI  MOJYIPOBOJHUKOB  OT
OCBEIIEHHOCTH.

Cseronuon.

ConneuHas 6arapes.

Yuenuueckuit sxcnepumenm, nadbopamopusvie padomul, RPAKMUKYM.

Uccnenosanue poropesucropa.

N3mepenue noctostnuol [lnanka Ha ocHOBe uccienoBanus Gororddexra.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOIUO OT HAIIPSHKEHMUS.

Tema 2. Duzuxka amoma.

OnbITHl IO HCCIEOBAaHUIO CTpOeHMsI aroMma. [lmanerapHas Mojenb aroma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u noriomnieHue GOTOHOB MpU NEPEXOAE aToMa
C OJTHOTO YPOBHsI DHEPTUH HA IPYTOM.



Buapl criektpoB. CrieKTp ypOBHEHN S3HEPTUH aTOMa BOJOPOJA.

CnoHTaHHOE M BBIHYKJICHHOE U3JIyuyeHHue cBeTa. Jlazep.

TexHUYeCKHe YCTPOMCTBA U TEXHOJOTHUYECKHUE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.

Jlemoncmpayuu.

Mopnuens onsita Pesepdopra.

Habmronenune muHeyaThIX CIEKTPOB.

YCTpOUCTBO U AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHII.

Onpenenenue JJIMHBI BOJHBI JIA3€PHOTO U3JTYUYEHHUS.

Yuenuueckuit sxcnepumenm, nadopamopusvie padomul, npaKmuKym.

HaGnronenue nuHeiyaToro crekrpa.

HccnenoBanue crekTpa pa3pekeHHOr0 aTOMapHOI0 BOAOPOAA U U3MEPEHUE
noctosiHHoM Punbepra.

Tema 3. Quzuxa amomnozo a0pa u I1eMeHmMAaAPHBIX YACHMUY,.

Hyxnonnas mozens sigpa [erizenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucio sapa. U3oronsl.

PannoaktuBHOCTh. Aunbda-pacnaja. DNEKTPOHHBIM M TO3UTPOHHBIA Oera-
pacnan. ['amma-u3nydeHue.

3aKOH paJIMOAKTUBHOIO pacraaa. PaauoakTUBHBIE W30TONBI B MPUPOAE.
CBoiicTBa MOHM3UPYIOLIETO0 H3Ty4YeHUs. BiusHuE pagnMoaKTUBHOCTH Ha KUBbIE
opranusmbl. EcrecTBeHHbIN QoH n3nydeHus. Jlozumerpus.

DHeprus CBsI3M HYKJIOHOB B sifipe. SAnepHbie cuiibl. JledekT macchl sapa.

SAnepubie peakuuu. [lenenuie u cuntes saep. SAnepusie peaktopsl. [Ipobiemsl
YIIPABJISIEMOr0 TEPMOSIICPHOrO CHHTE3a. ODKOJOTMYECKUE AaCIEKThl Pa3BUTHS
SIEPHON YHEPrETUKMU.

Metoapl perucTpaluy U UCCIEI0BaHUS 3JIEMEHTAPHBIX YaCTHLI.

QOyHIaMEHTAJIbHBIE  B3aUMOJCUCTBUS. bBapuoOHBI, ME30HBI U JIEOTOHBI.
[Ipencrasnenne o CrangapTHoi Moaenu. KBapk-TriirooHHas MOAENb aIPOHOB.

®usuka 3a npeaenamu CrangapTHoil Monenu. TEéMHas maTepuss U TEMHas
SHEPIusl.

EnuncTBO Quznueckoi KapTUHBI MUpA.

TexHuueckne yCTporuCTBAa U TEXHOJIOTHUYECKHUE MPOLIECCHI: JO3UMETP, KaMmepa
BuiibcoHa, siiepHBIi peakTop, TEpMOsAEPHBINA peaKTop, aTOMHast 00M0a, MArHUTHO-
pe3oHaHCHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopusvie padomul, RPAKMUKYM.

UccnenoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paaroakTUBHOTO (pOHA € UCTIOJIB30BAHUEM JTIO3UMETPA.

N3ydenue nornomieHus: 6€Ta-4acTUll aTlOMUHUEM.

Pa3znes 8. DiieMeHTBI aCTPOHOMIH M ACTPOPU3UKH.



Otansl pa3BUTHA acTpoHOMUU. [IpHKIagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHUE
actpoHoMuu. [IpumMeHUMOCTh 3aKOHOB (U3UKK JUIsI OOBACHEHUS MPUPOIBI
KOCMHUYECKUX 00BEKTOB.

Mertoapl aCTpOHOMHMYECKHX HccleioBaHUN. (COBpPEMEHHBIE ONTUYECKHUE
TEJECKOIbI, PaAMOTEIECKOIbI, BHEATMOC(EpHAs aCTPOHOMHSI.

Bun 3Bé3mnoro neba. Co3Bes3nmusi, spkue 3BE3NbI, TUIAHETHI, UX BHIUMOE
JIBUOKCHHE.

ConHeuHas cucrema.

Counnie. ConHeuHasi akTUBHOCTb. McTounuk sHeprun ConHIa U 3BE3/I.

3BE3M1BI, UX OCHOBHBIE XaPAKTEPUCTUKU. J(MarpaMma «CeKTpajIbHbIN KJIacC —
CBETUMOCTB». 3BE31bl TIJIABHOM ITOCIIEIOBATEIBHOCTH. 3aBHCHUMOCTh «Macca —
CBETMUMOCTBY» JUIs 3BE3J TJIABHOW ITOCIIENOBATEIBHOCTU. BHyTpeHHee cTpoeHue
3BE31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOKAECHUN U ABoMoIuU ConHIa U
3BE3/. DTanbl )KU3HU 3BE3.

Mneunsiii Iyt — Hama [Mamaktuka. Ilonoxenue u nBwxenue ConHua B
lNanaktuke. Tunsl ranaktuk. Paguoranaktuku u kBasapbl. UEpHbBIE IBIPHI B sIpax
TaJIAKTUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xab60ma. Pazberanue rajgakTuk.
Teopus bonsimoro B3peiBa. PennkToBoe n3nydeHue.

MacmrabHas ctpykTrypa Beenennoil. Meraranaktuka.

Hepewénnbie npo6iieMbl aCTPOHOMUH.

Yuenuuecxkue naonwoenus.

Habnronenust 3BE3nHOr0 Heba HEBOOPYKEHHBIM TJ1a30M C HMCIOJBb30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUHN 7Sl OTpeAeNeHUs] MOJM0KEHUsI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3nus (CeBepHOro mnosiymiapus W sipKue
3BE3/IbI.

Habntonenuss B Teneckon JlyHBI, TIJIaHEeT, TYMaHHOCTEM U 3BE3IHBIX
CKOIUICHU M.

Du3nYecKU NPAKTUKYM.

Crioco6b1 n3mMepeHus: GU3NYECKUX BEIMYUH C UCIOJB30BAaHUEM aHAJIOTOBBIX
U HU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUYUKOBBIX CHCTEM.
AOCOIIIOTHBIE U OTHOCUTENIbHBIE MOTPEITHOCTA U3MEPEHUN (PU3NYECKUX BEIHYMH.
OneHka rpaHul NOTPEIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHHM, MCCICAOBAHUNA  3aBHCUMOCTEMN
bu3nuecknx BEIMYMH, TPOBEPKA NPENJOKECHHBIX THUMOTE3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  paszlelax «YUYEHUYECKH  JKCIIEpUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo0o01maoIee MOBTOPEHUeE.



O06o0uIeHne U cucTeMaTu3alus COAEPKaHUs pa3fesioB Kypca «MexaHHuKay,
«MonekynspHas pu3uka u TepMOAMHAMUKA», «DJEeKTpoanHaMuKkay, «Konebanus
U BOJHB, «OCHOBBI CHEHHAIBHON TEOPHUH OTHOCUTEIBHOCTH», «KBaHTOBas
buzuKay, « IEMEHThI aCTPOHOMUU U aCTPOQUUKI.

Ponp ¢Qusuku u acTpoHOMUHM B IKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COLIMAJIbHON M ATHYECKOH cepax AesITeNTbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKU
Y aCTPOHOMHH B COBPEMEHHOW HAYYHOU KapTUHE MHUpA, 3HAYECHUE OIMUCATEIIbHOM,
CHUCTEMATU3UPYIOMICH, OOBSCHUTEIIBHOM M MPOTHOCTHYECKOW  (DYHKIUH
(¢u3nueckoil Teopuu, poiib (U3MUIECKON TeOprun B (POPMUPOBAHUU MPEICTABICHUN
0 (pU3HYECKOW KapTHHE MUpPA, MECTO (PU3NYECKON KapTUHBI MHUpa B OOIIEM DAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

MexnpeaMeTHbIE CBA3H.

N3yuenue kypca pusuku yriryosn€HHoro ypoBHs B 11 kitacce ocyiecTBisiercs
C y4€TOM COJEpP)KATEIbHBIX MEXIPEIMETHBIX CBS3€Hl C KypcaMHU MaTeMaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO008 HAYUHOZ0
nO3HaHuA: SBICHHWE, HAay4YHBIA (PakT, rumoresa, Gpuamyeckas BEIUYMHA, 3aKOH,
TeOopus, HaONIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJAECINb, H3MEpPEHHUE,
MOTPEIIHOCTA U3MEPEHUM, U3MEpUTENbHbBIC TPUOOPHI, IM(poBas sadbopaTopus.

Mamemamuka: pPEUWICHHE CUCTEMbl YyPaBHEHUW. TpPUTOHOMETPUYECKUE
(YHKIMHU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXAECTBO. BEKTOpPBI M MX MPOEKIMU HA OCH KOOPAHMHAT, CIOKEHUE BEKTOPOB.
[TpousBoaHble 37€eMEHTApHBIX (GYyHKUMNA. [Ipu3Haku nomoOus TPEyroabHUKOB,
ompeiesieHHEe MIOMAIU TIIOCKUX (GUryp u o0bEMa Tel.

buonozua: >nexktpuueckue SBICHUS B JKUBOM mpupojne, KojebaTenbHbIE
JIBIJKEHUS B JKUBOW MPHUPOAE, OHKOJOTHMUECKHE PHUCKH TPHU TPOU3BOJCTBE
ANEKTPOIHEPTUH,  AJIEKTPOMArHUTHOE  3arps3HEHUE  OKpYKarouleld  cpensl,
yJIbTPa3BYKOBasi JIMAarHOCTHMKAa B MEJIULIMHE, ONTUYECKHE SBIEHUS B >KUBOU
IPHUPOJIE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKAsi CTPYKTypa TBEPABIX
TEJ, MEXaHU3MbI 00Pa30BaHUs KPUCTAILTMYECKON PEIIETKY, CIIEKTPAJIbHBIN aHAIIN3.

I'eocpaghusa: wmarHuTHblE mNOMIOCA 3€MIIM, 3a€KUM MArHUTHBIX pYa,
(doToChEMKA 3€MHOI OBEPXHOCTH, cericMorpad.

Texnonocusn: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3JIEKTpOJIBUraTeNlb SIkoOM, reHepaTtop MEepeMEHHOro TOKa, MHAYKLUMOHHAs IeYb,
JMHUU 3JIEKTponepeaay, 3JIEKTPOABUTaTEb, paaap, PaAUONPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBYU-meub, ynpTpa3ByKoOBas JIUAarHOCTUKAa B TEXHUKE,
IPOEKIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJMHEYHasl OaTapesi, CIIyTHUKOBBIE
NPUEMHUKH, SIAEPHAS SJHEPreTUKA U SKOJIOTMYECKUE aCIIEKTHI €€ pa3BUTH.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VYJIbTATHI

JIMHHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yJabTaTbl OCBOEHUS YyueOHOro mpeamera «Dusznka»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CLIOCOOHOCTh 00YYarOUIUXCsl PyKOBOJICTBOBATHCSA
c(hopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHCTEMOM IICHHOCTHBIX
OpPHMEHTAIlM{, TIO3UTHBHBIX BHYTPCHHUX  YOCXKICHUW, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM I[IEHHOCTSIM POCCHMCKOIro OOIIECTBa, pacHIMpeHue >XKU3HEHHOTO
ONBITA U ONbITA ACATEIBHOCTH B MPOIECCE PeAU3allMi OCHOBHBIX HaIPABJICHUM
BOCIIUTATEIIBHOMN AEATEIIHOCTH, B TOM YUCJIE B YACTH:

rPaKAAHCKOI0 BOCIIMTAHMSA:

*  chOopMUPOBAHHOCTH IPAXKIAHCKOM MO3UIIMH 00YUYAIOIIETOCS KaK aKTHBHOTO
¥ OTBETCTBEHHOTO WI€HA POCCUICKOTO OOIIECTBA;

* TMPUHATUE TPAJUIMOHHBIX OOIICYETOBEYECKUX T'YMAaHUCTUYECKUX U
J€EMOKPAaTHUYECKHUX LIEHHOCTEM;

* TOTOBHOCTH BECTH COBMECTHYIO JIESTEIBHOCTh B HHTEPECAX IPAXKIAHCKOIO
oOIiecTBa, Yy4yacTBOBaTh B CaMOYIPaBJICHMHM B 00pa3oBaTelbHOU
OpraHH3allny;

* YMEHHE B3aUMOJCHCTBOBaTh C  COUMAIBHBIMU  HWHCTUTYTAMH B
COOTBETCTBHUH C X (QDYHKIMSIMU U HA3HAYECHUEM;

* TOTOBHOCTb K T'YMaHUTAPHOU U BOJIOHTEPCKOM JIESITEIILHOCTH.

NMAaTPUOTHYECKOT0 BOCTIMTAHMS:

*  chOopMUPOBAHHOCTH POCCHICKON rpaXJaHCKOU WJICHTUYHOCTH,
NaTpUOTU3MA,;

* I[IEHHOCTHOE€ OTHOLIEHUWE K IOCYyJAapCTBEHHBIM CHMBOJAM, JOCTHMKECHUSM
POCCUHCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

*  cpopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOIO MTOBEICHUS;

* CHOCOOHOCTH OLICHUBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMbI U LIEHHOCTH, B TOM
YHUCIIe B ACATEIBHOCTH YYEHOTO;

* OCO3HaHUE JIMYHOTO BKJIAJIa B TIOCTPOCHUE YCTOMUUBOTO OYIYIIIETO.

3CTETUYECKOT0 BOCIIUTAHMS:

* OJCTETHUYECKOE OTHOLIEHWE K MHPY, BKIIOYAsg 3CTETUKY HAay4YHOIO
TBOPYECTBA, MPUCYIIET0 (PU3HMIECKON HAyKeE.

TPYAOBOI'0 BOCIIMTAHMS:



UHTEpEeC K pa3iauyHbiM chepaM npodhecCuoHaNbHON AESITEIbHOCTH, B TOM
YHUCJIE CBA3aHHBIM C (DU3UKON U TEXHUKOM, YMEHHE COBEPIIIATh OCO3HAHHBIN
BBIOOp Oyaymiei npodeccun U peaan3oBbIBaTh COOCTBEHHBIC KU3HECHHBIC
IUTaHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHHUIO B 001aCTH
(bU3UKY HA IPOTSHKEHUN BCEH KU3HM.

IKOJOTHYECCKOTI0 BOCIIMTAHUA:

c(hOPMUPOBAHHOCTh IKOJOTHYECKON KYJIBTYpPbl, OCO3HAHUE TII00AIHHOTO
XapakTepa SKOJOTMYECKUX MpodIieM;

IJIAHUPOBAHUE U OCYUIECTBJIIEHUE JICWCTBUM B OKPYKAIOIIEH CpeAe Ha
OCHOBE 3HAHUA LIEJIEN YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA;
paclIMpeHre OmbITa ACATEIBHOCTH AKOJOTMYECKON HAIpaBJICHHOCTH HA
OCHOBE UMEIOITUXCS 3HAaHUH 110 (hU3BHUKE.

HEHHOCTU HAYYHOT'O IIO3HAHUA:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NIECKON HAYKHU;

OCO3HaHUE IEHHOCTH HAYyYHOW [EATEeTbHOCTH, TOTOBHOCTh B IPOIECCE
U3y4YeHUs (PU3MKU OCYIIECTBISATH MPOEKTHYIO M HCCIEI0BATEIbCKYIO
NEeATEeIbHOCTh UHANBUIYATBHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIe AeiicTBUS
Ba3oBble Jijoruyeckue AeicTBHA:

CaMOCTOSITENIbHO  (DOPMYJUpPOBAaTh M aKTyallM3UpOBaTh  MpoOJeMy,
paccMarpuBaTh €€ BCECTOPOHHE;

ONpEIENATh LENU JIEATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU HX
JOCTHKEHUS;

BBISIBISIT 3AKOHOMEPHOCTM UM MPOTHBOPEYUS B PacCMATPUBAEMBIX
(bU3HYECKUX SBICHUSIX;

pa3padaTbIBaTh IUIAH PELICHUS MPOOJIEMBI C YUYETOM aHAIN3a UMEIOIINXCS
MaTepHUAJIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JE€ATEIBHOCTb, OLIEHUBAaTh COOTBETCTBUE
pEe3yJIbTATOB LIENSIM, OLIEHUBATh PUCKHU MOCIEACTBUN IEITENBHOCTH;
KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B YCIOBUAX PEAIBHOIO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBILUICHUE IIPU PEILIEHUH KU3HEHHBIX TPOOIIEM.

Ba3oBnle ucciienoBarejbcKHe AelCTBUSA:

BJIa/I€Th HAYYHOU TEPMHHOJIOIHEH, KIIFOUEBBIMU ITOHATHUSAMHU U METOIaMU
(bu3nYecKoil HayKH;



BIAJCTh  HaBBIKAMU  YYCOHO-HCCIENAOBATENLCKOM W MPOEKTHOMN
NeSATETbHOCTH B 00JAcTH (PU3UKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelleHus 3aaad  (HU3UIECKOTo
CoJIepKaHusl, MPUMEHEHUIO PA3IMYHBIX METOAOB MTO3HAHUS;

BIAJCTh BHUJAAMH JIEATCILHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUS, €T0
WHTEPIPETAINN, TPEOOPA30BAHKIO U PUMECHECHHIO B PA3IMYHBIX YICOHBIX
CUTyaIlMsiX, B TOM YHUCJI€ TPU CO3JaHUH Y4EOHBIX MPOEKTOB B 00JACTH
bu3uKY;

BBISIBIISATh TIPUYHWHHO-CIICJICTBCHHBIC CBS3M M aKTyaJU3MpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ pelieHWs, HaXOAUTh apryMEHTHl IS
JIOKA3aTelbCTBA CBOMX YTBEPXKICHHM, 3a/JaBaTh MapamMeTpbl U KPUTECPUU
pEIIeHNUS;

aHAIM3UPOBATh TMIONYYCHHBIE B XOJA€ pEIICHUs 3aJa4d PE3yJIbTaThI,
KPUTHUYECKU OIEHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH H3MEHEHHUE B
HOBBIX yCIIOBHSIX;

CTaBUTh W (GOPMYIUPOBATh COOCTBEHHBIC 3aJaud B 00pa3oBaTENbHOMN
JeSTSIILHOCTH, B TOM YHCIIC TIPU N3YYCHUH (DU3HKHY;

JIaBaTh OIICHKY HOBBIM CUTYaIIUsSIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;
YMETh TICPEHOCHTHh 3HaHWUSA 10 (U3NKE B TPAKTHUECKYIO 001acTh
KU3HECATEIIbHOCTH,

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;
BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHATBHBIE TIOIXObI M PEIICHIS,
CTaBUTb POOJIEMBI U 3a]]a4H, JOITYCKAIOITNE ATbTCPHATUBHBIC PEITICHIS.

Pabora ¢ ungopmanueii:

BJIAJCTh HABBIKAMH TOJydYeHUS WHPOpMAHK (U3HUECKOTO COJNIECPIKAHUS
M3 UCTOYHHUKOB PA3HBIX TUIOB, CAMOCTOSITEJIbHO OCYILECTBIAThH ITOHMCK,
aHaJIu3, CHUCTEMATH3alMI0 W HMHTEPIpETaIui0 HHPOpMAIUU pPa3TuIHBIX
BUJIOB U (POPM NPEJICTABICHUS;

OIICHUBATh JIOCTOBEPHOCTH UH(MOpMAIUY;

UCIIOIb30BaTh CpeIcTBa HMHGOPMAIIMOHHBIX HM KOMMYHHKAITMOHHBIX
TEXHOJIOTMA B  pEHNIEHUWH KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M
OpraHM3allMOHHBIX 3a7ad C COOII0JICHUEM TpeOOBaHUI HSProHOMUKH,
TEXHUKU O€30MacHOCTH, TUTHEHBI, pecypcocOepeKeHUs, MPaBOBBIX MU
TUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COJEp)KaHUS B Pa3IMYHBIX (popMarax ¢
y4€TOM Ha3HaueHHs WHGOpPMAllMM U 1IEJIEBOM ayJIUTOPHUH, BBIOMpas
ONTUMAJIbHYIO ()OPMY MPEICTABICHUS U BU3yaTU3aIUH.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHH:



OCYILIECTBJISATh OOIIEHWE Ha YypoKax (U3NKA U BO BHEYPOUHOU
JICSATCIbHOCTH,

pacro3HaBaTh MPEANOCHUIKA KOH(JIMKTHBIX CHUTyalldd H CMsT4aTh
KOH(DJIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3J1ararb CBOK TOUKY 3PEHHS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

IMOHUMATh U MCTIOJIb30BATh IMPEUMYIIECTBA KOMAaHIHOW U MHAUBUYaJTbHON
paboTHI;

BBIOMpATh TEMATUKy U METOJbl COBMECTHBIX JACHCTBHU C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXIOTr0 YJIeHA KOJIJIEKTUBA;

MPUHUMATh [EJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH U
KOOPJMHHUPOBATh JICUCTBUS II0 €€ JIOCTUKECHHUIO: COCTABJATH IUIaH
NEeUCTBUH, pacripeieisaTh POJIH ¢ YYETOM MHEHUN YYaCTHUKOB, 0OCYKIaTh
pe3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAay€CTBO CBOEr0 BKJIAJa M KaXKJIOr0 y4YaCTHMKA KOMAaHIbl B
o01uii pe3ysbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeiaraTb HOBBIE TMPOEKTHI, OIECHUBATh HAEHU C MO3UIHUU HOBU3HBI,
OPUTHMHAIIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBJISITh TMO3UTHUBHOE CTPATETMYECKOE MOBEICHUE B PA3IAYHBIX
CUTYaIUIX, MPOSBIISATH TBOPUYECTBO U BOOOpaKEHNE, OBITh MHUITUATUBHBIM.

PerynsiTuBHbIE YHHBEpPCAJIbHBbIE YUeOHbIE AeiiCTBUS
Camoopranu3anus:

CaMOCTOSTENIbHO OCYIIECTBIISITh TI03HABATENIbHYIO JEATEIHLHOCTh B 00J1aCTH
(U3HKM U ACTPOHOMMH, BBISBIIATH MPOOJIEMBI, CTABUTh U (POPMYIUPOBATH
coOCTBEHHEIC 3a/]a4H;

CaMOCTOSITENIbHO COCTAaBIISITh IJIAH PELICHUS] PACUETHBIX U KaYECTBEHHBIX
3a/1ay, MJIaH BBIMOJIHEHUS MPAKTUYECKOW pabOThl ¢ yU4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHUH;

JaBaTh OLICHKY HOBBIM CUTYaIIMsIM;

pacuIMpsITh paMKH y4eOHOTO IIPEIMETa HA OCHOBE JIMYHBIX MTPEATIOUYTEHU;
JienaTh OCO3HAHHBIM BBIOOpP, APryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 32 PEIIICHHUE;

OIICHUBATh NPUOOPETEHHBIN OTIBIT;

Croco0CTBOBAaTh (POPMUPOBAHUIO M TPOSBICHHUIO IPYIUIIMA B 00JIACTH
(GU3HKK, TOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIA W KYJIbTYPHBIM
YPOBEHb.

CaMOKOHTPOJIb, IMOLHOHAIbHBIN HHTEJVICKT:

AaBaThb OLICHKY HOBBIM CHUTYAllUAM, BHOCUTb KOPPCKTUBLI B JICATCIIbLHOCTD,
OIOCHHUBATL COOTBCTCTBUC PC3YJIbTATOB LCIIAM;



BIIQJIETh HABBIKAMM [O3HABATEJILHOM peduiekcuu Kak OCO3HaHUs
COBEPIIAEMBIX JEUCTBUN U MBICIUTEIBHBIX MPOILECCOB, UX PE3YJILTATOB U
OCHOBAHMI;

HCII0JIb30BaTh MPUEMBI peIICKCHH SIS OIIEHKU CUTYAIINH, BHIOOpa BEPHOTO
pELICHHS;

YMETh OLIEHUBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIIEHUS MO HX
CHIDKCHMIO;

MPUHUMATh MOTHBBI M APryMEHTHI JIPYTUX IIPU aHAJIU3E PE3YJIbTaTOB
JIEATCIBHOCTH,

MPUHUMATH Ce0sl, MTOHUMAasi CBOU HEJIOCTATKHU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apryMEHTBI JIPYTUX IIPU aHAIU3E PE3YJIbTATOB
JICSATEIbHOCTH,

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mpomecce HoCTMKEHUS JTHYHOCTHBIX PE3YJIbTATOB OCBOSHHUS MPOTPAMMBI IO
busnke I YpOBHS CpEIHETO OO0Iero oOpa3oBaHWs Yy OOyYaronmxcs

COBEPILICHCTBYETCS AMOIMOHAJIbHBIN WHTEJUICKT, MpeAnoararonmi
c(hOpPMHUPOBAHHOCTH:
— CaMOCO3HaHW, BKJIIOUAIOMIETO  CIIOCOOHOCTh ~ TOHMMATh  CBOE

HYMOIMOHAIILHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
AIMOIMOHATILHOM cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJCHHUE, CITOCOOHOCTH aIalTHPOBATHCS K
OYMOIMOHAJILHBIM W3MEHEHUSM W TIPOSBIATh THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIINU, BKIIOYAIONIIEH CTPEMIICHHE K JOCTHXKEHHUIO 11U
U yCIIeXy, ONTUMU3M, HHUIIUATUBHOCTh, YMEHHUE JIEHCTBOBATH, UCXOJIA U3
CBOMX BO3MOXKHOCTEM;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TIOHMMATh AMOITMOHAIBEHOE
COCTOSIHME JPYTUX, YYHUTHIBATh €r0 TMPH OCYIIECTBICHUU OOIICHUS,
CIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX ~ HABBIKOB, BKJIIOYAIOIIUX  CIIOCOOHOCTh  BBICTPAWBAaTh
OTHOIIEHUS C JPYTUMHU JIIOJBMH, 3a00THUTBLCS, TMPOSBIATH HHTEPEC U
paspemarh KOHGIUKTHI.

I[NPEJIMETHBIE PE3VIJIBTATBI

K xonity o06ydenus B 10 knacce npeIMETHBIC PE3yIbTAThI HA YTITyOJIEHHOM YPOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



NOHUMATh POJb  (PU3UKU B  SKOHOMHYECKOM, TEXHOJIOTUYECKOM,
OKOJIOTUYECKOM, COIMMAJIBbHOW M OTUYECKOM cdepax NesTeIbHOCTH
4eJioBeKa, POJjib U MECTO (PM3UKK B COBPEMEHHOMN HAay4YHOU KapTHHE MUPA,
3HAUYEHHUE OIMMCATENIbHOM, CHUCTEMATU3UPYIOIIEeH, OOBSCHUTEIBHOU U
MPOTHOCTUYECKON  (QYHKIUNA  (PU3MYECKOW TEOpUU —  MEXAHUKH,
MOJICKYJIIPHON (PU3UKU M TEPMOIAMHAMUKH, POJIb (HU3UIECKON TEOpUHU B
(dbopMHUpPOBaHUY TIPEACTABICHHUN O (PU3UUECKON KaPTUHE MHPA;

pa3auyaTth yCIOBUS MPUMEHUMOCTH Mojieliel (PU3HUeCKUX Tell U MPOIECCOB
(siBNEeHMI): MHEpIMaNbHas cUCTeMa OTCuéra, abCONIIOTHO TBEPAOE TEJo,
MaTepHalibHasi TOYKa, pABHOYCKOPEHHOE JIBUJKEHHE, CBOOOJHOE MaJIEHUE,
abcomoTHO ympyras aedopmanusi, aOCONIOTHO ympyroe u abCONIOTHO
HEYIPYyro€ CTOJIKHOBEHHMS, MOJIeNIM Ta3a, KUIAKOCTU U TBEPIOrO
(KpUCTAILITUYECKOTO) TeJa, UealbHbIM ra3, TOYSUHbIN 3apsij, OJHOPOIHOE
ANEKTPUUECKOE MOJIE;

paznuuarh yCJIOBHUSl (TpaHULbl, O0JacCTH) MNPUMEHUMOCTU (HUIUUYECKUX
3aKOHOB, TTOHMUMAaTh BCEOOMIMI XapakTep (yHIAMEHTAIBHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJTU3UPOBATh W OOBSACHATH MEXAaHUYECKUE TPOIIECChl U  SBJICHUS,
UCIIOJIb3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEIHLHOCTD
MEXaHUYECKOTO IBWXKEHUS, (HOPMYJIbI KWHEMATUKH PABHOYCKOPEHHOTO
JBYDKEHUsA, TpeoOpa3zoBanus [amuies uisi CKOPOCTH M TEpEMEIEHUs,
3akoHbl HplOTOHA, MNpUHOMO OTHOCUTENbHOCTH [anumnes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPaHEHHUS UMITYJIbCa U MEXaHUYECKOU
DHEPIUH, CBSI3b PAOOTHI CUJIBI C MU3MEHEHUEM MEXaHWYECKOW JHEPruu,
YCJIOBUSI paBHOBECHs TBEPIOro Tena), MHPU OSTOM HCIOJIb30BAThH
MaTeMaTU4eCKOE BBIPAKEHHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTHU
bu3nUeckux 3aKOHOB: MpeoOpa3zoBaHuii ['anmuiesi, BTOPOro MW TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUSI UMITYyJIbCA U MEXaHWYECKOH
HHEPTHH, 3aKOHA BCEMUPHOTO TSITOTEHHUS;

aHAIM3UPOBATH M OOBSCHATH TEIUIOBBIC MPOIECCHI U SIBJICHUS, UCIIONIB3YSI
ocHOoBHbIe moJjiokeHuss MKT wu 3akoHbl MOJEKyJIsapHOW GUBUKH U
TEPMOJIMHAMHMKHK (CBSI3b  JIABJIICHMSI HUJCANbHOTO Ta3a CoO CpeaHe
KMHETUYECKOW SHEpPruer TEeIIOBOTO JBIKEHUS U KOHIIEHTpAIMEH €ero
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CPEIHEN KUHETUYECKOU
SHEPrUeil TEMIOBOrO ABUYKEHHS €TI0 YacTHLl, CBSI3b JIaBJICHUS UICATBLHOIO
raza ¢ KOHUEHTpPAalUMUEW MOJIEKYJ M €ro TEMIEpaTypoil, ypaBHEHUE
MenpaeneeBa—Knaneiipona, mNEpBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH
COXpaHEHMSI PHEPTUU B TEIJIOBBIX MPOIIECCaxX), MPU 3TOM HCIOIL30BaTh



MaTeMaTU4YECKOE BBIPAKEHHUE 3aKOHOB, YKa3bIBATh YCIOBUS MPUMEHUMOCTHU
ypaBHeHus: MeHneneeBa—Knaneipona;

aHAIM3UPOBATh M OOBSACHATH DJIEKTPUYECKHUE SIBICHUS, HCIOJIb3YS
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI JIEKTPOJAMHAMUKU (3aKOH COXpaHEHUSs
3JIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOTO TMOJIA, MPUHLMUI CYNEPIO3UIUU JJIEKTPUUECKUX
MoJIeH, TP ATOM YyKa3biBas YCIOBUS NPUMEHUMOCTH 3akoHa Kyiona, a
TaK)XK€ MPAKTUYECKU Ba)KHbIE COOTHOIIEHHUS: 3aKOHbI Oma IJid y4acTka
UeNyM Y JJId 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH JIxoyns—JIeHna,
npasuia Kupxroda, 3akonsl @apanes 1J1s 37€KTpoIIn3a);

OMHCHIBATh (PUBUUYECKHUE TPOIECCHl W SBICHUS, HCIOJB3YS BEIMYUHBI:
nepeMeEIeHHEe, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€JIa U CUCTEMBI TEJ, CHIIA,
MOMEHT CHWJIbL, JaBJIEHUE, TOTCHIIMAIbHAS YHEPTUS, KHUHETUUECKAsl SHEPTHS,
MeXaHU4ecKasi SHeprus, paboTa CUibl, IEHTPOCTPEMUTEILHOE YCKOPEHUE,
cuia TSDKECTH, CHJIa YIPYTOCTH, CHJIa TPEHHUs, MOUIHOCTb, 3HEPIus
B3aMMOJICUCTBUS TeJa ¢ 3eMIIEN BOJIM3H €€ TOBEPXHOCTH, YIHEPTHUS YIIPYTOH
nedopMali NpyKUHbI, KOJIUYECTBO TEIJIOTHI, a0CONIOTHAS TeMIlepaTypa
Tena, paboTa B TEPMOJMHAMMKE, BHYTPEHHSSI HSHEPrus HI€aIbHOTO
OJIHOATOMHOT0 Tra3a, padoTa WJeanbHOr0 ra3a, OTHOCUTENbHAS BIaKHOCTh
Bo3ayxa, KIIJ npeanbHOro TEmiaoBOrO NIBUTATENS; JIEKTPUUYECKOE IOJIE,
HaIpPsHKEHHOCTh AJIEKTPUUYECKOrO TMOJIs, HANPSHKEHHOCTD MOJII TOUEYHOTO
3apsiia WM 3apsHKEHHOTO 1Iapa B BaKyyME M B IMAJIEKTPHUKE, MOTEHIUA
3JIEKTPOCTATUYECKOTO MOJIsA, PAa3HOCTh MOTEHUHUAJIOB, 3JIEKTPOJBHKYILAS
CUJIa, CHJIa TOKA, HAIPSKEHUE, MOITHOCTh TOKA, AJIEKTPUYECKass EMKOCTh
IJIOCKOTO  KOHJIEHCATOpa,  COMPOTUBICHHME  yyacTKa  Lenu ¢
MOCJIEI0BATEIbHBIM U MapaJuIeIbHBIM COEITUHEHUEM PE3UCTOPOB, SHEPIUs
AIEKTPUYECKOTO MOJII KOHAEHCATOPA;

OOBACHATHL  OCOOEHHOCTH  MPOTEKaHUs  (PUBHUECKUX  SIBICHMI:
MEXaHUYECKOE [BUKEHHE, TEIUIOBOE [IB)KEHHE 4YacTHUL BEIIECTBa,
TEIIOBOE paBHOBECHE, OPOYHOBCKOE NBHKeHUE, MU Y3Hs, HUCIIapCHHE,
KUIIEHUE U KOHJEHCAINS, IJIABJIEHUE U KpUCTAILTIN3alUs, HAIIPABJIEHHOCTh
TEIUIoNepeaum, IEKTpU3aus Tell, SKBUIIOTEHIIMAIBHOCTh TOBEPXHOCTHU
3apsKEHHOTO TPOBOIHUKA;

MIPOBOJUTH UCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOU BEITMYUHBI OT
JIPYro# ¢ UCIIOJIb30BAHUEM MPAMBIX H3MEPEHHM, TPU 3TOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl IMOJIYYEHHOM 3aBUCHMOCTH
¢u3NUecKuX BEIMYMH B BHUAEC TIpaduKkoB ¢ Y4YETOM aOCOJIOTHBIX
MOTPEIIHOCTEe  M3MEpPEHUM, JleaTh  BBIBOJABI IO  pe3yjibTaTaM
UCCJIEIOBAHMS;



MPOBOJUTh KOCBEHHbIE H3MEpeHUs] (U3NYECKUX BEJIUYUH, MPU STOM
BBIOWPATh ONTHMAIBHBIA METOJI M3MEPEHUs, OLICHUBATh aOCOJIIOTHBIC U
OTHOCHUTEbHBIE TOTPEUIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUN;
IIPOBOJIUTH ONBITHI IO MPOBEPKE MPEIIOKEHHONW TUIIOTE3bI: TIIAaHUPOBAThH
AKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAIM3UPOBAThH
MOJIyYCHHBIE PE3YyJbTaThl U JIeJIaThb BBIBOJ O CTaTyce MPEHJIOKEHHOU
TUIIOTE3BI;

coOmro/1aTh MpaBuia 6€30MacHOro TpyAa MpU MPOBEICHUH UCCIIEOBAHUN
B paMKax y4YeOHOro OJKCIIEpUMEHTa, TNPAKTUKyMa U  Yy4eOHO-
UCCIIEIOBATEIbCKOM M IPOEKTHOW JIEATENBHOCTH C HCIIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOUCTB U J1abOPaTOPpHOTO 000PYAOBAHMS;

pemaTrh pacy€THhIE 3aJadd C SBHO 3aJaHHOM W HESBHO 3aJIaHHOU
¢bu3nUecKoil MOJIENbI0: Ha OCHOBAHMM aHajIW3a YCIOBUS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJeiIM, OTBeYarole TpeOOBaHUSIM 3ajayd,
NPUMEHSITH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYIAThl (PU3NYECKUX
TEOpPUN MpPHU HUCIIOIH30BAHUU MAaTeMaTHYECKHX METOJIOB pEUIeHUs 3ajad,
MPOBOJIUTH PACUETHI HA OCHOBAHUU UMEIOIIUXCS JAaHHBIX, aHAIU3UPOBATH
pe3yJbTaThl U KOPPEKTUPOBATH METO/BI PEIICHUs] ¢ YUETOM TMOJTYUYECHHBIX
PE3yJIbTATOB,;

peniath Ka4eCTBEHHBIC 3aJadd, TpeOyromue TPUMEHEHUS 3HAHWN W3
Pa3HBIX pa3/ieloB Kypca GU3MKH, a TAaK)KE UHTETPAIllMU 3HAHUN U3 JAPYTHUX
PEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY pacCy>kKJI€HUI ¢ OOPOI Ha N3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU
U QU3NYECKUE SBIICHUS;

WCIIOJIb30BaTh TEOPETUUYCCKUE 3HAHUS I OOBSICHEHHS OCHOBHBIX
OPUHITUTIOB PabOThI M3MEPUTEIHHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

MPUBOUTH IPUMEPHI BKJIaJa POCCUNUCKUX U 3apyOEIKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAYKH, B OOBSCHEHHE MPOLECCOB OKPYKAIOUIErO0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHAJIM3UPOBATh U OIEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOM
NEeSTENbHOCTH 4YEJOBEeKa, CBA3AHHOM C (PU3MYECKHMMH MpPOLECcCaMu, C
MO3UIINI HKOJOTUUECKON O€30MaCHOCTH, MPEICTABICHUN O palliOHATLHOM
MPUPOJIONOIB30BAHUH, & TAKXKE Pa3yMHOM HCIOJIb30BAHUU JOCTUKEHUN
HAyKH M TEXHOJOTMH JUisl JaJbHEHIIEro pa3BUTHUS YEJIIOBEUYECKOTO
00I111eCTBA;

OPUMEHATh pa3iuyHble crocoObl padboThl ¢ MHpopMaleil Gu3nIecKoro
COJCpKaHUSI C HCMOJb30BAHUEM COBPEMEHHBIX HHQPOPMAIIMOHHBIX
TEXHOJIOTUM, TIPU ITOM HCIOJB30BaTh COBPEMEHHBIC WH(DOpPMAITMOHHBIC



TEXHOJIOTUH IS TOUCKA, NEpEepadOTKM M MPEeAbSIBICHUS Y4YEOHOW U
HAYYHO-TIOMYJISIPHOM HH(OpMAaLUU, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uHpOpMaIMY, MOJYUYEHHOM U3 pa3IUYHbIX HCTOYHHMKOB, KPUTHUECKU
aHAJIM3UpOBaTh  MOJIy4YaeMyl0  HMHQOpMAlMI0 W OLIEHMBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK M HA OCHOBE
aHaJM3a UCTOYHUKA HH(POpMAIIUH;

IPOSIBIIATH OpraHu3alHOHHBIE " II0O3HABATEJIbHBIE yMEHUS
CaMOCTOSITEJIbHOTO MPUOOPETEHNSI HOBBIX 3HAHUM B MPOLIECCE BHINOIHEHUS
IPOEKTHBIX U Y4EOHO-UCCIEA0BATENbCKUX PadoT;

paboTaTh B TIpylnie € HMCIOJHEHUEM pa3IMYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBATH PadOTy IPYyNIbl, PALMOHAIBHO PACIPENEIATh 1E€ATEIbHOCTh
B HECTaHJAPTHBIX CUTYalMsX, aJ€KBaTHO OLEHUBATH BKJIAJ Ka)XJOro W3
YYaCTHUKOB TPYIIIBI B pEHIEHHE pacCMaTPpUBAEMOM MPOOIEMBI;

IPOSBIISITH MOTUBALIMIO K OyAyiel npodeccuoHaIbHOM AesATEIbHOCTH IO
CIEHUATBHOCTIM (DU3UKO-TEXHUUECKOTO MPOUIISL.

K xonity oOyuenus B 11 knacce npenMeTHbIC pe3yIbTaThl HA YT1yOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

MOHUMATh POJIb PUBUKHU B IKOHOMHYECKOM, TEXHOJIOTHIECKOM, COIIMATbEHON
U ATHUYECKON cdepax NesTeTbHOCTH 4YelOBeKa, POJib U MECTO (PU3MKHU B
COBPEMEHHOW HAyYHOW KapTUHE MUPA, POJb ACTPOHOMHUHU B MPAKTUYECKOU
NEeSTENbHOCTH YEJIOBEKAa U JalbHEHIIEM HAay4YHO-TEXHUYECKOM DPAa3BUTHH,
3HaYCHUE OIMMCATEIbHON, CHUCTEMATH3UPYIOUICH, OOBSICHUTEIbHOU H
IIPOTHOCTUYECKON (PYHKIMHA (HU3NUECKOM TEOPHUH — DIICKTPOJIUHAMUKH,
CHEIUaIbHOM TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOW (U3HMKH, POJb
¢usnueckoil Teopud B (HOPMHUPOBAHUU TPENCTABICHUNA O (HU3UUECKOM
KapTUHE MHpa, MECTO (PU3NYECKOM KapTHHBI MHpa B OOLIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUN O IPUPOJIE;
pa3nuyarh yCcIOBHsI IPUMEHUMOCTH MoJeniell pU3NUeCcKuX Tel U MPOLeCcCOB
(sIBJIEHMIT): OJTHOPOJHOE DJIEKTPUUYECKOE U OJHOPOAHOE MArHUTHOE IOJIS,
rapMOHUYECKHE KOJeOaHUsl, MaTEMaTUYECKUW MAasTHUK, WACATbHBIN
NPY>KUHHBINA MasITHUK, rapMOHUYECKUE BOJIHBI, ujeanbHbINA
Kose0aTenbHbIN KOHTYp, TOHKAs JIMH3a, MOJICNICH aToMa, aTOMHOTO s/ipa U
KBAHTOBOM MOJIEIU CBETA;

paznuyaTth ycioBHs (TpaHHULbl, 00JACTHM) MPUMEHUMOCTH (PUIUYECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMI XapakTep (yHAAMEHTAIbHBIX 3aKOHOB U
OrpaHUYEHHOCTD HCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHATM3UPOBATh U OOBSICHATH DJIEKTPOMArHUTHBIC TPOIECCH U SIBICHHUS,
UCIIOb3YsS OCHOBHBIE TIOJOKEHUSI M 3aKOHBI DJIJIEKTPOJAMHAMUKH U
CHeUUalbHOM  TEOPUHM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS



ANEKTPUYECKOTO 3apsana, cuina Awmmnepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAyKuuH, npaBwio Jlenma, cBsizp  OJIC
CaMOMHAYKITUH B 2JIEMEHTE JIEKTPUUECKOM IIEMTU CO CKOPOCThIO M3MEHEHUS
CWJIBl TOKa, TOCTYJaThl CIEUHATbHOM TEOPUU OTHOCHUTEIbHOCTH
OWHINTEHHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SIBJICHUS, UCIIOJIb3YSI
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHeHHMEe  ODWHINTEHHA IS
doTorddexra, mepBuiit 1 BTOpOi mocTynarsl bopa, mpuHINIT COOTHOIIEHMUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHbBI COXpPAaHEHHs 3apsOBOTO M
MacCOBOT'0 YKCEJI M SHEPTUU B AJIEPHBIX PEAKUHUAX, 32KOH PAJAHMOAKTUBHOTO
pacriajna);

OMUCHIBATh (PU3NYECKUE MPOLECCHl U SBJICHUS, HCIHOJb3Yys BEIMUYUHBIL:
HaAMPsHKEHHOCTD JIEKTPUYECKOTO TMOJISL, MOTEHIIUAN 3JIEKTPOCTATHUYECKOTO
NoJi, pa3HOCTh MOTEHLUUANOB, OAJIEKTPOJABIKYIIAS CUIa, WHIYKIHUSI
MarHUTHOTO TOJIS, MAarHUTHBIA MOTOK, cwiia Amnepa, UHAYKTUBHOCTD,
ANEKTPOABUKYIIAS CUJla CAMOMHIYKUIHWH, SHEPruUsi MAarHUTHOTO TMOJs
MIPOBOJIHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, TOJTHAS SHEPT UL, SHEPT U
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTUS U UMITYJIbC OTOHA, MACCOBOE YHCIIO
W 3apsj siApa, SHEPTUs CBSI3U SApa;

OOBSCHATP  OCOOCHHOCTH  MPOTEKaHHA  (DU3MUECKHX  SIBJICHMIA:
3JIEKTPOMArHUTHAsI MHAYKLHMS, CAMOUHYKIHS, pe30HAHC, MHTepPEpEeHLINs
BOJIH, Judpakius, JTUCHEpPCHUs, T[OJHOE BHYTPEHHEE OTpa)KeHHE,
dbotoanexTpuueckuii 3pdekt (hororddexr), anbda- u 6eTa-pacnasl saep,
ramMmma-u3iydyeHue sjaep, GU3ndecKkue MPUHLUIIBI CIEKTPAIbHOIO aHaIN3a
U paboTHI Ja3epa;

ONpPENENIATh HAMNPABICHUE WHAYKIWU MArHUTHOTO IOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMmniepa v cuiibl JIopeHiia;

CTPOUTH U300paKe€HUe, CO3/1aBAEMOE MIIOCKUM 3€pKaJIOM, TOHKOM JIMH30M,
Y PACCUUTHIBATh €r0 XapaKTEPUCTUKHU;

IPUMEHATh OCHOBOIOJATAIOIINE ACTPOHOMUYECKUE IOHATHS, TEOPUU U
3aKOHBI JJIS aHaidu3a M OOBsICHEHUS (U3MUECKHX IPOIIECCOB,
MPOUCXOMSIINUX B 3BE3MAX, B 3BE3AHBIX CUCTEMaX, B MEKralaKTUYECKON
cpeze; ABMKEeHUSI HEOECHBIX Tell, BOJIONNH 3BE3 U BeeneHHoil;
IPOBOANUTh HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEJIHYHUH C
UCIIOJIb30BAHUEM INPSIMBIX HW3MEPEHHUH, NPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl IMOJIYYEHHOM 3aBUCHMOCTH
¢u3NUecKuX BEIMYMH B BHUAEC TIpaduKkoB ¢ Y4YETOM aOCOJIOTHBIX
NOTPEIIHOCTEd  M3MEPEHMH, JelaTb  BBIBOABI IO  pe3yjbTaTaMm
UCCIIEIOBAHUS;



IPOBOJNTHh KOCBEHHBIE M3MEpPEHHUs (U3MUECKUX BEIHYWH, TPU ITOM
BbIOMpaTh ONTUMAJbHBIA METOJ M3MEpPEHUs, OLICHUBATh aOCONIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHHUI;
MPOBOJUTH OMBITHI MO MPOBEPKE MPEI0KEHHON TMIOTE3bl: IAHUPOBATh
AKCIIEPUMEHT, COOMpPaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIU3UPOBATh
NOJTyYeHHBIE pe3yJbTaThl W JeNaTh BBIBOJ O CTaTyce MpenoKEeHHOU
TUIIOTE3BL;

OMKCHIBATH METObI MOJIYUECHHS] HAYYHBIX aCTPOHOMUYECKUX 3HAHUI;
cobJiroaTh TpaBuiia 0€30MacHOTO TPY/ia MPU MPOBEICHUHN UCCIEIOBAHUN
B paMKax Yy4YeOHOro OJKCIIEpUMEHTa, NPAKTUKYyMa U  Yy4eOHO-
UCCIIEJIOBATENIbCKOM M TMPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOUCTB U J1a0OPaTOPHOTO 000PYAOBAHMUS;

pemiath pacy€THbIE 3aJayd C SBHO 3aJlaHHOM M HESIBHO 3a/JlaHHOMU
(¢u3nuecKoil MOJEeNbI0: HAa OCHOBAaHMM aHAJM3a YCIOBHUS BBIOMPAThH
¢usznyeckue MoOJeNnu, OTBEYArolne TpPeOOBaHHSIM 3aladyd, MPUMEHSTH
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NYECKUX TEOpU
0Py HUCIOJIb30BAHUM MaTEeMaTHYECKUX METOJOB pEIICHHs 3ajad,
IPOBONUTH PAcu€Thl HA OCHOBAaHUM MMEIOIINXCS TaHHBIX, AaHATU3UPOBAThH
pe3yabTaThl U KOPPEKTHPOBATh METOABI PEIICHUSI C YUETOM MOTYYCHHBIX
pe3yJIbTaTOB;

pelath KayeCTBEHHbIE 3aaud, TpeOylolue NPUMEHEHHUs 3HaHUM U3
Pa3HbBIX pa3/ie]oB Kypca (GU3MKH, a TAaK)Ke UHTErpaluu 3HAHUN U3 APYTHUX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY pacCy>KJI€HUI ¢ OOPOI Ha U3YUEHHbIEC 3aKOHBI, 3aKOHOMEPHOCTH
U QU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS JJIs1 OOBSICHEHHS OCHOBHBIX
OPUHIIMIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX TIPOLECCOB;

NPUBOJUTH IPUMEPHI BKIIAAa POCCHICKUX U 3apyOeKHBIX yUEHBIX-(U3UKOB
B pa3BUTHE HAyKHU, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OLEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOM
NEeATENbHOCTH 4YEJIOBEKAa, CBA3AHHOM C (PU3MYECKHMMH MpPOLECCaMu, C
MO3UIINI 3KOJOTHYECKON 6€30MacHOCTH, MPEACTABICHUIN O pallMOHAILHOM
IPUPOJIONIOIB30BAaHUM, & TAK)KE€ Pa3yMHOM HCIOJB30BAaHUU JOCTHIKEHUN
HAyKd W TEXHOJOTUW JUIsl JajJbHEWIIEro pa3BUTHUS UYEJTOBEYECKOTO
00I111eCTBA;

OPUMEHATh pa3iuyHble CrocoObl padoThl ¢ MH(poOpMauel (PU3NIEecKoro
COJIEp)KaHUsl C HCIOJb30BAaHHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX



TEXHOJIOTHI, TIPU ATOM HCIOJIB30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIE
TEXHOJIOTMM JJI1 TIOMCKa, TepepabOoTKM M NpPEabsSBICHHUS ydeOHOUW WU
HAYYHO-MIOMYJISIPHON MH(OpMAaLUY, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uHpOpMaIMY, MOJYYEHHOM U3 pa3IUYHbIX HCTOYHHMKOB, KPUTHUECKU
aHAIM3UpPOBAaTh  MOJIy4yaeMyr0  HMH(OpManuo0 U OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA HH(POpMaLUY;

IPOSIBIISITH OpraHU3alOHHBIE u NI03HABaTEJIbHbIC YMEHHUS
CaMOCTOSTENIbHOTO IPUOOPETEHHSI HOBBIX 3HAHUH B MPOIIECCE BBHITOJTHEHUS
IIPOEKTHBIX U Y4EOHO-UCCIEA0BATENBbCKUX PadoT;

paGoTaTh B TpyMIE C HCIOJIHEHHWEM pa3jIHYHbIX COIMAJIBHBIX POJEH,
IUTAaHUPOBATh PabOTy IPyMIIbl, PAMOHAIBHO paclpeaesiTh ACSITeIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsX, aJleKBaTHO OLICHWBATH BKJIAJ Ka)XJ0ro U3
YYaCTHUKOB TPYIIIHI B PEIICHHE PAaCCMAaTPUBAEMON MPOOIEMBI;

IPOSBIISITH MOTUBALIMIO K OyAyiel npodecCHOHaIbHOM AeATEIbHOCTH IO
CHENUATBHOCTIM (U3HKO-TEXHUYECKOTO MTPOQUIIS.

BocnuraTtenbHbIi MoTeHUHAJ yueOHoro npeameta «dDusnka » Ha YpOBHE
cpeaHero oo1ero 0opa3oBaHus:

YCTAHOBJICHHE JOBEPUTEIbHBIX OTHOILICHHN MEXKIYy YUHUTEIeM U €ro
YYCHHKAMHU, CHOCOOCTBYIOIIUX IMO3UTUBHOMY BOCHPHITHIO YUYalTUMUCS
TpeOOBaHMIA ¥ POCKO yUUTEIS, MPUBICYCHUIO X BHUMAHUS K 00CYKTaeMOn
Ha ypoke uH(pOopMalnu, aKTUBU3AIMU UX MO3HABATEIHHOMN e TEIbHOCTH;
noOY>KJIEHHE WIKOJIBLHUKOB COOMIOJIaTh HA YPOKE OOMICHPHUHSATHIE HOPMBI
NOBEACHUS, MTpaBuia OOIIEHUS CO CTAPIIMMHU (YUUTEISIMU) U CBEPCTHUKAMU
(oOy4JaromuMucs ), MPUHITUIIBI Y4eOHON JUCIUIUIMHBI U CAMOOPTaHU3aIINHY;
MPUBJICYEHNE BHUMAHHUS IIKOJIHBHUKOB K IIEHHOCTHOMY aCIEKTy M3y4aeMbIX
Ha ypOKax SBJICHWH, OpraHu3zanusi UX pabOThl C MOJy4aeMOW Ha YpOKe
COLIMAJIbHO 3HAYMMON MHGpOpMAaLMe — WHUIMUPOBAHUE €€ OOCYKIeHUS,
BBICKA3bIBaHUS YUAIIMMHUCS CBOETO MHEHHSI TT0 €€ MOBO/LY, BHIPAOOTKH CBOETO
K HE OTHOILICHMS;

UCIIOJIb30BAaHUE BOCIUTATEIBHBIX BO3MOXXHOCTEH COJEpKaHUsS y4eOHOTO
npeaMera uepe3 JEMOHCTpAlUI0 JeTAM IPUMEpPOB OTBETCTBEHHOTIO,
IPaKIaHCKOTO MOBEJICHUS], MPOSIBJICHUS YeJIOBEKOTIO0HS u
T00pOCEepACYHOCTH, Yepe3 MOAOOP COOTBETCTBYIONIUX TEKCTOB JJISl UTCHUS,
3a/1a4 JyIsl pelieHus, TpoOJEMHbBIX CUTyalui Jj1sl 00CYKIEHUSI B KJ1acCe;
NPUMEHEHUE HAa YypOKE MHTEPAKTUBHBIX (OpM pabOThl  ydaluXxcs:
WHTEJUJICKTYaJbHbBIX, JICJIOBBIX, CHUTYallMOHHBIX WIP, CTUMYJIUPYIOIIUX
MO3HABATEIbLHYI0O MOTHUBAIIMIO IIIKOJBHUKOB; JHUCKYCCUH, KOTOpBIE Ial0T
y4almMcs BO3MOXKHOCTh MPUOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOIO



JManora; TPyNmoBol paboThl WM pabOThl B Mapax, KOTOpPbIE YyyaT
IIKOJILHUKOB KOMaHJAHOW paboTe U B3aUMOJEHCTBUIO C IPYTUMU I€ThMU;
BKJIIOUCHUE B YPOK HMIPOBBIX MPOLEAYP, KOTOPHIE MOMOTAIOT MOAAEPKATh
MOTHUBALIMIO JIETEH K TOJYUYCHUIO 3HAHUW, HAJIAXUBAHUIO TTO3UTHUBHBIX
MEKJIIMYHOCTHBIX ~OTHOILICHWH B KJacce, IOMOralT YCTaHOBIICHUIO
n00poxkeIaTeIbHON aTMOc(dephl BO BpeMsl YPOKa,

OpraHu3aius medcCTBa, HAaCTaBHUYECTBA MOTHUBUPOBAHHBIX "
SPYAUPOBAHHBIX Yy4YaIIUXCS HAJ MX HEYCIEBAIOUIMMH OJHOKJIACCHUKAMH,
JAIOIIETO IIKOJbHUKAM COLMAJIbHO 3HAYUMBIA OMBIT COTPYJIHUYECTBA M
B3aMMHOM ITOMOIIIH;

WHUIIMMPOBAHUE W  MOJJAECPKKA  HMCCICHOBATEIBCKOW  JIESATEILHOCTH
IIKOJIbHUKOB B PaMKax peAM3alMd UMU WUHIAWBUAYAIbHBIX U TPYIIOBBIX
MCCIIEIOBATENIbCKAX MPOEKTOB, YTO [JAacT IIKOJbHUKAM BO3MOXHOCTH
NpUOOPECTH HABBIK CAMOCTOSATENIBHOTO PEILICHHS TEOPETUUECKON TPOOIIEMBI,
HaBBIK TEHEpUpoBaHUS U oOQopMiieHUs COOCTBEHHBIX UJCH, HaBBIK
YBOKUTEIIBHOTO OTHOIICHUS K 4yXUM HJeIM, opOpMIIEHHBIM B paboTax
JIPYTUX HCCIIENOBATENIe, HaBBIK MMYyOJIMYHOTO BBICTYIUICHUSI TE€pes
ayJUTOpUEH, ApTYMEHTUPOBAHUS U OTCTAMBAHUS CBOEH TOUKH 3PECHMUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne KosmuecTBo yacos D1eKTPOHHBIE
n| HaumeHoBaHue pa3nenoB u TeM Konrpossn | Tpaxtauec (uugposbIe)
/| mporpaMmsl Bcero o0pa3oBaTe/ibHbIE
ble pa0doThl | Kue padoTbl
n pecypchbl
Pa3zaen 1. HAYUHBIV METO/I IIO3HAHMS ITPUPO/IbI
1 but6mmoreka IIOK
' HayuHblii MeTO1 TO3HAHUS TPUPOIBI 6 https://m.edsoo.ru/f16
1
b68d7
Hroro no paznemny 6
Pa3nen 2. MEXAHUKA
) bubmnoreka IIOK
) " | Kunemaruka 10 1 https:/m.edsoo.ru/f16
b68d7
) bubnuorexa [JOK
2' JlnHamuka 10 https:/m.edsoo.ru/f16
b68d7
) bubmuoreka [JOK
3' Crarrka TBEPIOrO Tena 5 1 https://m.edsoo.ru/f16
b68d7
) but6moreka [IOK
" | 3aKOHbI COXpPaHEHHUS B MEXAHUKE 10 1 https://m.edsoo.ru/f16
4
b68d7
Hroro no paznemny 35

Pa3nen 3. MOJIEKYJIAPHASA ®PU3UKA U TEPMOJNHAMHUKA
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https://m.edsoo.ru/f16b68d7

butmmoreka IIOK

3. | OCHOBBI MOJEKYJIIPHOKMHETUYECKOM
) 15 https://m.edsoo.ru/f16
TeOpUun b68d7
3 bubnnoreka IIOK
’ Tepmoannamuka. TennoBbIie MallIHBI 20 https://m.edsoo.ru/f16
2
b68d7
bubnuorexa [JOK
3. | ArperarHble COCTOSIHUS BEIIECTBA.
3 o 14 https://m.edsoo.ru/f16
A30BbI€ MEPEXO/IbI b68d7
Hroro no pazneny 49
Pazpnen 4. DJJIEKTPOAUHAMUKA
4 bubnmmorexa [JOK
) " | Daekrpuueckoe moie 24 https://m.edsoo.ru/f16
b68d7
4 butmmoreka [IOK
" | TIoCTOSHHBIH 3EKTPUIECKHI TOK 24 https://m.edsoo.ru/f16
2
b68d7
4 bubmuoreka IIOK
3' Toku B pa3nuyHbIX cpenax 6 https://m.edsoo.ru/f16
b68d7
Hroro no pazneny 54
Pazaen 5. PUBSHUYECKH IPAKTUKYM
5 bubnunoreka [JOK
1' DdusnvecKuii IpaKTUKYM 16 16 https://m.edsoo.ru/f16
b68d7
Hroro no pazneny 16
PeszepBHoe Bpems 10 bubnmoreka [IOK
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https://m.edsoo.ru/f16
b68d7

OBIIEE KOJIMYECTBO HACOB I10
ITPOTPAMME
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11 KITACC

KoauuecTBo 4yacoB

Ne DJIEeKTPOHHBbIE
n | HaumenoBanue pasnenos KoHTpostbH MpakTneck (uudposbie)
/| ¥ TeM mporpamMmsl Bcero o0pa3oBaTe/bHbIE
ble padoThI He padoTsbl
n pecypchbl
Pa3znen 1. QJIEKTPOJIUHAMUKA
| bu6mmoreka [IOK
1' MarHuTHOE 1oJjIe 14 https://m.edso0.ru/39859
fl
bubmuoreka IIOK
1. DJIeKTpOMAarHuTHas
13 1 https://m.eds00.ru/39859%¢
2 WHIYKIMS i
Hroro no pazneny 27
Pasznen 2. KOJIEBAHUS U BOJIHBI
) bubmuoreka [IOK
1' MexaHan4eckue KoJreOaHus 10 https://m.eds00.ru/39859%¢
fl
bu6mmoreka IIOK
2. ONEeKTpOMarHUTHbIE
15 https://m.eds00.ru/39859¢
2 Kosie0aHus f
2. MexaHnueckue u bubmmorexa [IOK
10 1 https://m.eds00.ru/39859¢
3 AIIEKTPOMATrHUTHBIC BOJTHBI o
) bubmuoreka IIOK
4' Omnruka 25 1 https://m.edsoo.ru/39859¢

fl
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Hroro no paznemny 60

Pazgen 3. OCHOBBI CIIEIUAJIBHOM TEOPUUA OTHOCUTEJBHOCTHU

3 bu6mmoreka [IOK
1' Ocuosbsl CTO 5 1 https://m.eds00.ru/39859¢
f1l
Hroro no pazneny 5
Pasnen 4. KBAHTOBAS ®U3UKA
4 KopmyckyasspHO-BOJIHOBOMI Bubmiorexa IIOK
' PHyCKY AP 15 https://m.edsoo.ru/39859¢
1 Jyain3Mm
fl
4 bubmuoreka [IOK
2' ®dusuka atToMa 5 https://m.eds00.ru/39859¢
fl
4 du3uka aTOMHOTO siIpa U Br6morexa [IOK
' P 5 https://m.eds00.ru/39859¢
3 AJIEMEHTAPHBIX YaCTHUII a1
Hroro no pazneny 25

Paznes 5. 3JIEMEHTBI ACTPOHOMMUHU U ACTPO®PU3UKHN

bu6mmoreka [IOK
5. DJIeMEHTHI aCTPOHOMUH H
12 https://m.eds00.ru/39859%
1 acTpoHU3UKH f
Hroro no pazneny 12
Paznen 6. PUSUUECKHMA IPAKTUKYM
bu6nmnoreka IIOK

6.

1

DuU3NYECKUN NPAKTUKYM 16 16

https://m.edso0.ru/39859¢
fl
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Hroro no pazneny

16

Pasnen 7. OBOBILATIOLIEE I

OBTOPEHUE

Cucremaruzanuus U
0000111eH1E TPEAMETHOTO

COJICp)KaHUS U OTBITA bubnmoreka [JOK
JIeATEIbHOCTH, 15 https://m.edso0.ru/39859
pUOOPETEHHOTO MPHU fl
U3yYeHUH Kypca GU3NKU
10 — 11 xnaccoB
Hroro no paznemny 15
bu6mroreka IIOK
PesepBHOE Bpems 10 https://m.edsoo0.ru/3985%
fl
OBILEE KOJIMYECTBO
- 170 16

YACOBIIO ITPOI'PAMME
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ITOYPOYHOE IIVIAHUPOBAHHUE

10 KUIACC
N KosunuecTBo yacos DIeKTPOHHDI
ara
I KonTpon IIpakTnue Hat e uu(ppoBbIe
Tema ypoka usyue
/ Bcero bHbIE CKHe o0pa3oBareib
HUA
I padoThI padoTbI HbI€ pecypchbl
bubmmoteka
| ®dusnka — pyHIaMeHTabHAS HAyKa O | LHOK
pupoe https://m.edsoo.r
w/1beef346
bubnuoteka
) HayuHb1il METO TO3HAHUS U METOIBI ) IHOK
Hccie0BaHus GU3HUCCKUX SBICHHUI https://m.edsoo.r
u/3a7fde29
bubnuoreka
OKCHEpUMEHT U TEOpHsI B IpoIiecce
[HOK
3 no3HaHus npupoabl. Habmonenne u 1
9KCIIEPUMEHT B (hU3HKE hitps://m.edso0.x
p 1/34c49931
bubnuoreka
4 Crioco0b1 3MepeHust PU3NIECKUX 1 LIOK
BEJIMYNH https://m.edsoo.r
u/ca2def03
bubnuoreka
AOCONIOTHAS U OTHOCHUTEIbHAS
. HOK
5 HOTPEIIHOCTH U3MEPEHUH (PU3NIECKUX 1
I https://m.edsoo.r
w/7f18fda3
MonenupoBanue B pusuke. Pons u bubmmoreka
6 1
MecTO (PU3UKHU B OPMUPOBAHUHN HOK
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COBPEMEHHOM Hay4YHO! KapTUHBI MUPA,

https://m.edsoo.r

B [IPAKTUYECKOU NEATEIbHOCTH JIIOIEH u/eabbded1
Mexanunueckoe asuxenue. Cucrema bubnmorexa
orcyera. OTHOCHUTENIBHOCTh IHOK
MeXaHu4eckoro ABmkeHus. [Ipsmas u https://m.edsoo.r
oOpaTHas 3a/1aul MEXaHUKH w/e9a52{02
Pannyc-BekTOp MaTrepuaabHON TOUKH, bubnmorexa
€ro MpOEKIUHA HAa OCH KOOPIAHUHAT. HOK
Tpaekropust. Ilepemernienue. CKOpocTb. https://m.edsoo.r
X mpoeKnuu Ha OCH KOOPIHHAT u/30a108a5
PaBHOMEpHOE NMpsAMOJIMHEITHOE bubmmoreka
nsrxkenue. I'papuueckoe onrcanue IHOK
PaBHOMEPHOI'O MPSIMOJIUHEHHOTO https://m.edsoo.r
JABHKCHHUS w/89ba7190
bubnuoreka
CrnosxeHue nepeMeIeHuil 1 CKOpocTei. LIOK
Pemenne 3amau https://m.edsoo.r
u/761d18aa
HepaBHomepHOE NBUKEHUE. Bubmnoreka
MrHoOBeHHas CKOPOCTh. Y CKOPEHUE. IHOK
[IpsiMonuHeitHOE TBUKEHUE C https://m.edsoo.r
IIOCTOSIHHBIM YCKOPEHUEM w/a99549a7
bubnuoreka
I'paduueckoe onucanue 110K
IIPSIMOJIMHEVHOTO IBUKECHUS C
P https://m.edsoo.r
[IOCTOSIHHBIM YCKOPEHUEM
yerop w/b7560bbf
CBoOoaHoe najieHue. Y CKopeHue bubnuoteka
CBOOOAHOTO MajieHNs. 3aBUCUMOCTh [OK

KOOpJIMHAT, CKOPOCTH, YCKOPEHUS OT

https://m.edsoo.r
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BpPEMEHHU U UX rpaduku

wf738109¢

bubmuoteka
JIBmxeHue Tena, OpOIIEHHOIO MO LHOK
YIJIOM K TOPU30HTY https://m.edsoo.r
u/71cbb4fs
KpuBonuneiinoe asuxenue. JBuxenue
. bubaoreka
110 OKPYXHOCTH. YTJIOBas M JINHEWHAs 1IOK
ckopocts. [lepuon u yacrora.

P pHo https://m.edsoo.r
[eHnTpocTpeMuTenbHOE U OTHOE W33196fbe
YCKOpEHHE

bubnuorteka
KontponsHas pabota 1o reme IHOK
"Kunemaruka" https://m.edsoo.r
u/1242132¢
[epBeiii 3akoH HproTOHA. bubmmorexa
HuepunanpHple CUCTEMBI OTCUYETA. [HOK
ITpunuumn otHOCUTENBHOCTH ["anuiies. https://m.edsoo.r
HewnneprpanbHble CUCTEMBI OTCUETA u/5a9%4a64
bubmmorexa
Cuna. PaBHOEHCTBYIOIIASA CHTIA. HOK
Bropoii 3akon Herorona. Macca https://m.edsoo.r
u/141d3837
bubnuorexa
B3aumoneiictue Ten. TpeTuii 3aKkoH LHOK
Herorona https://m.edsoo.r
u/57dbas05
[IpuHuun cynepno3uunu cui. Pemenne bubnuoreka
3a/1a4 Ha MPUMEHEHUE 3aKOHOB HOK

Hrrorona

https://m.edsoo.r
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https://m.edsoo.ru/bdf997fb

wbdf97fb

bubmoreka
3aKOH BCEMUPHOTO TATOTEHHUS. OK
OKBHUBAJICHTHOCTh I'PAaBUTALIUOHHOMN U 1
. https://m.edsoo.r
WHEPTHOM Macchl W9aba2hoa
bubanorexa
Cuna TsKeCTH U YCKOPEHHE HOK
CBOOOJIHOTO TIAJICHUS https://m.edsoo.r
u/22757126
JIBr>keHHEe HEOSCHBIX TEJl U X bubmmoreka
HMCKYCCTBEHHBIX CIyTHUKOB. [lepBas HOK
KOCMHYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.r
Kemepa w/11abfa0a
bubnanoreka
Cuna ynpyroctu. 3akoH ['yka. Bec tena LHOK
https://m.edsoo.r
u/0ae2cdd4
bubamnoreka
Cuna tpenus. [Ipupoaa v BuabI cui HOK
https://m.edsoo.r
TpeHusl. J|BH>KEHHE B ) KUAKOCTH U Ta3e
N u/1fa86499
C YU€TOM CHJIbI COITPOTUBIICHUSI CPEJIbI hitps-//m.cdsoo.r
u/2¢b29676
bubnamoreka
Hasnenue. ['mapocratnyeckoe I[HOK
nasinenue. Cuiia Apxumena https://m.edsoo.r
u/a28aa7ad
AOCOIIOTHO TBEPJIOE TEIIO. Bbubnmoreka
[TocTynarenbHOE U BpalaTeabHOe HOK
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https://m.edsoo.ru/11abfa0a
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https://m.edsoo.ru/2cb29676
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https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/a28aa7ad

ABVXXCHUC TBECPAOIr'o TCiIa

bubmmoreka

HOK
https://m.edsoo.r
u/2b95d57¢
bubmmoreka
MOMEHT CHJIBI OTHOCUTEIIBHO OCH LHOK
BpauieHus. 1lneqo cuisl https://m.edsoo.r
u/653d3459
CroxxeHue cuil, MPUIOKEHHBIX K bubnmoreka
TBepaoMmy Teiny. LlenTp Tsxkectu Tena. LIOK
VYcioBus paBHOBECUS TBEPAOTO Tea. https://m.edsoo.r
Bunel paBHoBecus u/9aa79a7d
buGmuoteka
OK
Penrenue 3amau 1
https://m.edsoo.r
wdclcaac0
bubnuoteka
KoHnTtponbHas pabota mo teme IIOK
"Ilnnamuka. CtaTuka TBep0ro Tena" https://m.edsoo.r
u/9f5a574c
Nmnynbc maTepuanbHON TOUYKH, bubmmoteka
CHUCTEMbI MAaTCPHUAJIBHBIX TOYCK. I_[eHTp ]_[OK
MAacc CUCTEMBI MaTepUAIbHBIX TOYEK. https://m.edsoo.r
Teopema 0 ABMKEHUU LEHTPA MACC u/4bb8294b
bubnuoreka
NmMnynbe cuiibl 1 ©13MEHEHHE UMITYJIbCa OK
Tesna. 3aKOH COXPaHEeHUsI UMITYJIbCA. 1
Pea e _— https://m.edsoo.r
KTHUBHOE JIBUKCHH
A u/13f0a221
MoMeHT umIyJIbca MaTEPUATILHOU bubnuoreka
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TOYKH. Hpe)ICTaBJ'IeHI/Ie 0 COXpaHCHUU
MOMCHTA UMITYJIbCa B ICHTPAJIbHBIX

HOK
https://m.edsoo.r

TIOJIIX u/d6532eb9
Bubmnoreka
OK
Pemenue 3agau &
https://m.edsoo.r
u/f7706d63
Pabora cuiiel Ha MaJIOM ¥ Ha KOHEYHOM Bbubnmmoreka
nepemeniennn. ['padpuueckoe LIOK
IpeJicTaBlIeHUE paboThl CUIIBI. https://m.edsoo.r
MomHocTh CHIIBI w913974¢7
Bubmnoreka
Kunernuaeckas sueprus. Teopema 06 OK
W3MEHEHUN KMHETHYECKOW SHEPTHH 1
MATEDHALHON TOUKIL https://m.edsoo.r
p w/9a5e2¢74
Bubnmoreka
IToreHimanpHbIE U HEOTEHIIMAIbHEIE OK
cuibl. [loTeHmanpHas YHEPTHUs. I
Bropas xocMuueckast CKOpOCTh AP sl
p P w/554bafcc
Tpetbst kKocMHuueckasi CKOpocTh. CBS3b
Bubmnoreka
paboThl HEMOTEHIIUATBHBIX CUJI C OK
M3MEHEHUEM MEXaHUYECKON IHEPTUn 1
https://m.edsoo.r
CHUCTEMBI TeJl. 3aKOH COXpaHEHUS
o w/f57b4e01
MEXaHHYECKON SHEPTUr
bubmnnoreka
Yrnpyrue u Heynpyrue CTOJIKHOBEHHUS. Ok
YpaBHeHue bepHymum 11 uAcanbHON 1
S https://m.edsoo.r
. Wi30£43b6
KonTponbhas padota o reme "3akoHsbl bubnuoreka
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COXpaHEHHUs B MexaHuke"

HOK
https://m.edsoo.r

w/474e7cda
. Bubmanoreka
Pa3BuTHe npeacTaBieHui 0 IPUPOIE oK
TermnoThl. OcHOBHBIE onoxeHuss MKT. 1
Juddysusa. BpoyHoBCcKoe ABMKEHHE hitps://m.edsoo.r
Y3t bpoy A w/h0adddsf
Bubnuoreka
Crtpoenue ra3000pa3HbIX, KUIKUX U OK
TBEPJBIX Te. XapaKTep IBHKCHUS U I
B3aUMOJEUCTBUS YACTHULL BELIECTBA Dl
a Hsert u/c44d02e2
Bubmnoreka
Macca u pazmMepbl MOJIEKYJT (aTOMOB). OK
KomnuectBo Bemectna. [TocTossHHAsS 1
ABOrAIbO https://m.edsoo.r
Jp u/c5b72ab7
Bbubnmoreka
Temnepartypa. TeroBoe paBHOBECHE. HOK
[lIxana [enbcus https://m.edsoo.r
u/0070d493
bubmnoreka
Pemrenue 3amau HOK
https://m.edsoo.r
u/1531aba5s
bubmmoreka
N neanbHblii ra3. I'a30BbIe 3aKOHBI HOK
https://m.edsoo.r
u/1deb2367
. bubmmoreka
VYpaBHenue MeneneeBa-KnaneiipoHna. 110K

Penrenue 3amau

https://m.edsoo.r
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AbcomoTHas Temreparypa. 3aKoH
HanpToHa

bubnmoreka
HOK

https://m.edsoo.r
u/14e02d1f

I/I3OHpOHeCCH B UACAJIbHOM rase€ C
MNOCTOAHHBIM KOJITMYCCTBOM BCIICCTBA

Bubnuoreka
HOK

https://m.edsoo.r
u/68878d51

I'paduaeckoe nmpencraBneHue
U30IPOLIECCOB: H30TEpMa, H30X0Pa,
n3obapa

Bbubanoreka
LHOK
https://m.edsoo.r
u/1344327b

OcnoBHoe ypaBHeHne MKT

bubaunoreka
LHOK
https://m.edsoo.r
u/c8094721

Pemenne 3agau

Bubnmoreka
HOK

https://m.edsoo.r
u/10265a05

CBs13b a0COMIOTHOM TEMIIEPATYPHI
TEPMOJIMHAMUYECKOIN CUCTEMBI CO
CpeHel KHHETHYECKOM dHepruen

https://m.edsoo.r

u/c38af875
MOCTYNATEILHOTO TETUIOBOTO JIBHKECHUS
e€ yacTull
. bubmmoreka
O00011eHrEe U cUCTEMATU3aIAA 3HAHNI 1IOK

o teme "OcHoBsl MKT"

https://m.edsoo.r
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u/09d12£d8

bubnmmoreka
KonTtposnpHas pabota no reme "OCHOBBI HOK
MKT" https://m.edsoo.r
w/13adad59
TepmoarHaMuueckas CucTeMa.
3ananve BHEMHUX ycioBuid s T /1
Bbubnmoreka
cucTteMbl. BHenHue U BHyTpeHHHIE
napameTtpsl. [Tapamerpsl T/] cuctembl HOK
https://m.edsoo.r
KaK Cpe/IHHE 3HAYCHHS BEJIUYUH,
. w/5f8d38a3
ONUCKIBAIOIINX €6 Ha
MHUKPOCKOITMYECKOM YPOBHE
bubmmoreka
HyneBoe Hauano TepMOaIuHAMUKH. OK
Camonpou3sBosnbHas penakcauus T /1 R
crcTe O ABHOBCCHIO https://m.edsoo.r
HUCTEMBI K TEINIOBOM BHOBECH
yp w8ec51210
Bubmnoreka
Moaens uaeaabHOro ra3a B OK
TEpMOJMHAMUKE. Y CJIOBUS I
IIPUMEHUMOCTH 3TOH MOJIEIIN hutps: oo
p a /29355001
Bubmnoreka
VYpasuenue Menpaeneesa-Knaneipona LIOK
Y BBIPAXKEHUE VISl BHYTPEHHEN SHEPI U https://m.edsoo.r
u/bal178d0
Bripaxkenue i1 BHyTpEHHEH Y3HEPTUU bubmmoreka
OJHOATOMHOI'0 UA€AJILHOI'O ras3a. HOK
KBasucrarudyeckue u HecTaTUUECKHE https://m.edsoo.r
IPOIICCChHI u/acScaclS
DnemeHTapHas paboTa B bubnmnoreka
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TepMOIMHAMHKe. Brrancienne paboTsl
no rpaduKy mporecca Ha pV-

HOK
https://m.edsoo.r

JMarpaMmme u/741d5738
bubmmoreka
Tennonepenaya kak crocod U3MeHEHUs OK
BHYyTpeHHel sHeprun T/l cucremsl 6e3 1
https://m.edsoo.r
COBEpILIEHUS paboThI W3dT34561
bubmmoreka
KonBek1us, TEmionpoBOIHOCTD, HOK
H3JIy4YECHUE https://m.edsoo.r
u/157b54cd
KonunuecTtBo Tennotel. TemnoéMkocTb bubnmorexa
Tena. Y IeJabHas U MOJISIpHASI LIOK
TEIUIOEMKOCTH BEIIECTBA. Y IeJIbHAS https://m.edsoo.r
TEIJI0Ta CTOPaHUs TOIINBA u/7ba67355
bubnuoteka
Pacuér konmmuecTBa TEIIOTHI TPU HOK
TETUIonepenaue https://m.edsoo.r
u/ldbSad4e
bubamnoreka
INonsitue 06 anuabaTHOM MpoLecce. LIOK
IlepBblil 3aKOH TEPMOJAVMHAMUKH https://m.edsoo.r
w/d8098824
bubnmorexa
KonudaectBo TemnoTe u paboTa Kak OK
MEpbI U3MEHEHUSI BHYTPEHHEN SHEPT U 1
TJT cucre https://m.edsoo.r
HCTEMBI
u/b047alcd
BTopoii 3aK0H TEpPMOAMHAMHUKY JUISI bubnmmorexa
PABHOBECHBIX U HEPABHOBECHBIX HOK



https://m.edsoo.ru/741d5738
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/b047a1cd

npoieccoB. HeoOpatumocTs

https://m.edsoo.r

TIPUPOHBIX HPOLECCOB w/c6fafa64
Bubmnoreka

[TpuHIMIIBI JEHCTBUS TETIOBBIX IHOK

marmuH. KITJT https://m.edsoo.r
u/2e945513
Bbubmnoreka

Maxkcumansroe 3aauenne KITJT. Hnkm IHOK

Kapno https://m.edsoo.r
u/fe3857b9
Bbubmnoreka

Pemenne 3amaa HOK
https://m.edsoo.r
u/b3efal8b

JKOJIOTHYECKHE aCIEKTHI Bubmnoreka

HUCIOJIL30BAHUS TEIJIOBLIX ABUTATEIIEH. LHOK

TermoBoe 3arps3HeHUE OKPY Karolen https://m.edsoo.r

cpensl u/9867aaa7
bubnnoreka

Pemenue 3amau HOK
https://m.edsoo.r
u/c8c70432

. Bubmmoreka

O00011IeHNE U CHCTEMATH3aLUI 3HAHUI OK

no teme "Tepmonnnamuka. TennoBbie R

V—— https://m.edsoo.r
1/28d62b3f
Bubmnoreka

KonTpoipHas padora 1o Teme
LHOK

"Tepmoaunamuka. TennoBsle MalIHb"

https://m.edsoo.r
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u/1b6e26¢5

bubnmmoreka
[TapooOpa3oBaHue 1 KOHICHCAIHSI. OK
Hcnapenue u kurieHue. Y aenbHas i
elIoTa HAhooGhasoRa https://m.edsoo.r
TEMJI0TA 11 BaHUA
pOOLP 686777
HacpilieHHbie 1 HEHACHILEHHBIE MTAPBHI.
KauecTBennast 3aBUCUMOCTD IJIOTHOCTU
Bbubmmoreka
Y JABJICHUSI HACBILEHHOTO TIapa OT OK
TeMIepaTypbl, X HE3aBUCUMOCTb OT 1
00bEMa HACBIIEHHOTO Iapa Ui Dbt
= pa. wise17d02
3aBUCHUMOCTb TEMIIEPATYPBI KUIIEHUS OT
JIABJIECHUS B )KUIKOCTH
bubmmoreka
BnaxxHocTh BO31yXa. AOcoiroTHas 1 I_[OK
OTHOCHUTEJIbHAS BIaXHOCTh https://m.edsoo.r
u/30ebbb79
Bubmnoreka
OK
Pemenue 3agau 1
https://m.edsoo.r
u/18e95ff3
. bubnanoreka
Teépnoe Teno. Kpucramnuueckue u OK
aMmopdHbIe Tes1a. AHU30TPOIHS CBOMCTB I
COHCTALIOR https://m.edsoo.r
p u/20a88a03
Bbubmnoreka
[InaBieHue u KpUCTaIM3ALIHS. OK
VYinenpHas TEIUIOTa IUIABJICHUS. 1
CVEHMALILS https://m.edsoo.r
Y 8 w/6ee91e9f
Hedopmaruu TBEpIOTO TENA. bubanoreka
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Pactspxenue u cxarue. Casur. Moayib
IOnra. [Ipeaen ynpyrux nedopmaruii

LIOK

https://m.edsoo.r
w/dalaabl10

Temnosoe PaCclIupCHUC )KPI,I[KOCTGIZ u
TBép):[BIX TCII. AHFapMOHI/ISM TCIIJIOBBIX
KoJIeOaHMH HaCTull BEICCTBA

Bubnuoreka
LHOK

https://m.edsoo.r
u/7basSedf2

[TpeoOpa3zoBanue sHEPTUU B Pa30BBIX
nepexoaax

Bubanoreka
LHOK
https://m.edsoo.r
u/97a0672f

YpaBHeH#He TerIoBoro OanaHca

bubaunoreka
LHOK
https://m.edsoo.r
wab1521fb

Pemenne 3agau

Bbubnmoreka
HOK

https://m.edsoo.r
u/8ab7f40d

IToBepXHOCTHOE HATSIKEHUE.
KanwmiapHsle siBiienus. JlaBieHue nox
HCKPUBIICHHON TOBEPXHOCTHIO
)kunkoctu. @opmyia Jlamiaca

Bbubanoreka
LHOK
https://m.edsoo.r
u/b42f1197

O06o01IeHne U cucTeMaTH3aIus 3SHAaHUN
1o Teme "ArperatHble COCTOSIHUSI
BeulecTBa. PazoBble nepexoab"”

bubmmoreka
HOK

https://m.edsoo.r
w/0b52575¢

KonTtponpHas pabora o teme
"ArperaTHble COCTOSIHUS BEIIECTBA.

Bbubnuoreka
HOK
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®da3oBbIe IEpexoab!"

https://m.edsoo.r

u/7dc2a739
OnexTpusanus Tel U €€ MpOsBICHUS. bubnuoreka
DnekTpuyeckui 3apsia. /IBa Buaa LIOK
ANEKTPUUYECKUX 3apsaoB. [[poBOHUKY, https://m.edsoo.r
JUBIEKTPUKHU U MOIYyIIPOBOJHUKHU w/1aff445f
. . bubnuoteka
DIIeMEHTAPHBIHN AIEKTPUUCCKUH 3apsi/I.
3aKOH COXpaHEeHHUsI AJEKTPUUECKOTO HOK
sapsa https://m.edsoo.r
w/f49afd24
bubnuoreka
BzaumoperictBue 3apsaoB. Toueunbie IHOK
3apsiabl. 3akoH Kynona https://m.edsoo.r
u/445b7746
bubnuoreka
HOK
Pelmene 3azau https://m.edsoo.r
u/6b87ecSa
https://m.edsoo.r
u/08fc19bc
bubnuoreka
Onekrpuyeckoe noie. Ero aeiictBue Ha IHOK
BIIEKTPUYECKUE 3aPsIbI https://m.edsoo.r
u/05c6bfal
Hanpssk€HHOCTB 37E€KTPUYIECKOTO MOJIS. bubnunorexa
[Ipo6usriii 3apsa. Jlunuu LIOK
HaIPsKEHHOCTH 3JIEKTPUYECKOTO MOJISA. https://m.edsoo.r
OaHOPOIHOE ANEKTPUYECKOE T10JIE u/3dac6957
TToTeHITMATBHOCTD Bbubmanoreka
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OJICKTPOCTATUUCCKOT'O ITOJIA. PaznocTh
IMMOTCHIIUAJIOB U HAIIPSAKCHUC

HOK
https://m.edsoo.r

u/80021447
Bubmmoreka
[ToTeHmanpHast YHEPTUS 3apsijia B oK
aMeKTpocTaTnueckoM noe. [lorenuan &
DIIEKTPOCTATUUECKOTO ITOJIS hutps oo
p u/af5fa389
. Bubmmoreka
CBs13b HANPSHKEHHOCTH TIOJIS U OK
Pa3HOCTH TTOTCHITHAJIOB IS I
3IIEKTPOCTATAYECKOTO ITOJISL A Dl
P w/df7a6838
Bbubnuoreka
[TpuHIMT cyniepro3uIun LIOK
SJIEKTPUYECKUX TOJIEH https://m.edsoo.r
u/Ocfeda6e
Bbubnmoreka
Pemenne 3agau HOK
https://m.edsoo.r
u/5a582263
Bubmmoreka
ITone Toueunoro 3apsiaa. [one HOK
PaBHOMEPHO 3apsHKEHHOM CephI https://m.edsoo.r
u/b297b5¢3
bubmmoreka
[Tose paBHOMEPHO 3apsSKEHHOTO IO OK
00BEmy mapa. [lone paBHOMEPHO R
3apsHKEHHON 0ECKOHEUYHOM IIIIOCKOCTH Muips: oo
P 1 w/f7a665¢ee
Bubnuoreka
[TpOBOTHUKY B 3JIEKTPOCTATHICCKOM 1IOK

mojie. Y clioBue PaBHOBCCHUA 3apsa10B

https://m.edsoo.r
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u/32405eab

I[I/IBJ'IGKTPI/IKI/I U TIOJIYIPOBOAHHKHU B
SJICKTPOCTATUYCCKOM I10JIC

bubnmoreka
HOK

https://m.edsoo.r
uw/060ebab5s

Konpencarop. D1eKTpOEMKOCTh
KOHJIEHCATOPa. DIIEKTPOEMKOCTD
IJIOCKOTO KOHAEHcaTopa

Bubnuoreka
HOK

https://m.edsoo.r
u/845b4f73

HapannenLHoe COCOAUMHECHUEC
KOHACHCATOPOB

Bbubanoreka
LHOK
https://m.edsoo.r
u/d11e8ce7

ITocnemoBaTerbHOE COeTMHEHNE
KOHJICHCAaTOPOB

bubaunoreka
LHOK
https://m.edsoo.r
u/1€992920

DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa

Bubnmoreka
HOK

https://m.edsoo.r
u/73a34f18

Penrenue 3amau

bubauoreka
HOK
https://m.edsoo.r
u/5fb2acb5
https://m.edsoo.r
/27434040

JBr>keHure 3apsyKeHHOM YaCTHUILIbI B
OJIHOPOJTHOM 3JICKTPUYECKOM TI0JIC

Bubmnoreka
HOK
https://m.edsoo.r
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Pemenue 3amau

O00011eHrEe U cuCTEMATU3ALIAA 3HAHUI
o Teme "DieKkTpuueckoe mnoie"

Bubnuoreka
HOK

https://m.edsoo.r
u/5752603f

Kontponbnas pabora o teme
"DnekTpuueckoe nose"

Bbubanoreka
LHOK
https://m.edsoo.r
u/cefe90e9

Cuita Toka. [TocTogunblil TOK. Y CloBUsA
CYIIECTBOBAHMSI IIOCTOSTHHOTO
JIEKTPUYECKOTO TOKA

bubaunoreka
LHOK
https://m.edsoo.r
w/233311b5

Wcrounuku Toka. Hanpsokenne u 9J1C

Bubnmoreka
HOK

https://m.edsoo.r
u/0839al15

3akoH OMa aJ1s1 yyacTKa LEMH.
DNEKTPUUECKOE COPOTUBIIEHUE

Bbubnmmoreka
LHOK

https://m.edsoo.r
wAfl4f251e

3aBUCUMOCTb COIIPOTUBIICHUS
OJTHOPOJIHOTO IPOBOTHUKA OT €r0
JUTUHBI 1 TUIOIIAH ONIEPEYHOT0
CCUCHHUS

bubaunoreka
HOK
https://m.edsoo.r
u/95fcdf51

Y nenpHOE COITPOTUBJICHUEC BCIICCTBA.

Bbubnuoreka
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Pemenue 3amau

LIOK

https://m.edsoo.r
w437f8300

HOCJ’ICI[OB&TGJ'ILHOC, napaJijieJIbHOC,
CMCHIAHHOC COCAMHCHUC TPOBOJHNKOB

Bubnuoreka
LHOK

https://m.edsoo.r
u/23617e07

Pacuét pa3BeTBIEHHBIX AIEKTPUUECKUX
neneii. [Ipasuna Kupxroda

Bubanoreka
LHOK
https://m.edsoo.r
u/1794¢f37

Pemenue 3amau

bubaunoreka
LHOK
https://m.edsoo.r
u/3881b469

Pabota snexTpuieckoro Toka. 3akoH
Hoxoyns —Jlenna

Bbubnmoreka
HOK

https://m.edsoo.r
u/a3605¢5¢

Pemenne 3agau

Bubmmoreka
LHOK

https://m.edsoo.r
u/6761bf0f

MOIITHOCTD IEKTPUUECKOTO TOKA.
Tennosasa MOIODHOCTSB, BBIACISICMAA Ha
pe3ucTope

bubmmoreka
HOK

https://m.edsoo.r
w/99750a6f

Pemenue 3agau

Bubnuoreka
LHOK
https://m.edsoo.r
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O/1C u BHyTpeHHEE CONPOTUBIICHUE
HUCTOYHUKA TOKA

bubnmoreka
HOK

https://m.edsoo.r
u/72d453af

3axon Oma 11 MOJTHOM (3aMKHYTOH)
ANEKTPUYECKON LIeTTH

Bubnuoreka
HOK

https://m.edsoo.r
u/2211401b

Penrenue 3amau

Bbubanoreka
LHOK
https://m.edsoo.r
u/3580b679

MomHocTh HCTOYHUKA TOKA

bubaunoreka
LHOK
https://m.edsoo.r
w/a0ae51d8

Kopotkoe 3ambikanue

Bubnmoreka
HOK

https://m.edsoo.r
u/54615632

KOHI[CHcaTOp B IICIIN ITIOCTOAHHOT'O
TOKa

Bbubnmmoreka
LHOK

https://m.edsoo.r
u/3536813¢e

Pemenue 3agau

bubnmoreka
HOK

https://m.edsoo.r
w/4410cef0



https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/4410cef0

Pemenue 3agau no reme "I1ocToOsTHHBII
AIIEKTpUYECKUI TOK"

bubmmoreka
HOK

https://m.edsoo.r
w/a7340a29

Pemenue 3amau mo teme "IlocTOSHHBIH
AIIEKTPUYECKUI TOK"

Bbubnuoreka
LHOK

https://m.edsoo.r
u/744261b8

Penrenne 3amay o teme "[1oCcTOSHHBIN
3JIEKTPUYECKUNA TOK"

Bubnnoreka
HOK
https://m.edsoo.r
u/eb5d4687

O0001IeHne U cUCTEMaTU3ALNS 3HAHUHN
1o Teme "[loCTOSTHHBIN JIEeKTPUUECKUI

TOK

bubanoreka
LHOK
https://m.edsoo.r
wbfd7a050

KonTponbhas paboTa no teme
"ITocTOSIHHBIN JEKTPUYECKUM TOK"

bubnuorexa
HOK
https://m.edsoo.r
u/1885ddf1

DnexTpuyeckas MpoBOAUMOCTh
Pa3IUYHbIX BEIIECTB. DJIEKTPUUECKUI
TOK B MeTaju1ax. CBEpXIPOBOAUMOCTb

Bubnmoreka
LHOK

https://m.edsoo.r
u/da794295

DNEKTPUYECKUN TOK B paCTBOPAX U
paciuiaBax 3J€KTPOJIMTOB. 3aKOHbI
®Dapanest s IEKTPOIU3a

bubmmoreka
HOK

https://m.edsoo.r
u/4b423491

DNeKTpUYeCcKHil TOK B razax. [lna3zma

Bbubnuoreka
HOK



https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/4b423491

https://m.edsoo.r
w/92d92176

DJIEKTPUYECKUH TOK B BaKyyMe.
BakyymHbIe puOOopsI

bubaunoreka
LHOK
https://m.edsoo.r
u/2E+160

DIIeKTPUUIECKHI TOK B
MOJTYPOBOTHUKAX

bubaunoreka
HOK
https://m.edsoo.r
u/ab61c660

[TomynpoBoAHUKOBBIE TPUOOPEI

Bbubnmoreka
HOK

https://m.edsoo.r
/83622200

Pu3NUeCKU IPAKTUKYM I10 TEME
"M3mMepeHue cuiibl TOKa U HaINPSHKEHUS
B LI€IIU [TOCTOSIHHOT'O TOKA MPH [TOMOIIN
AHAJIOTOBBIX U U (PPOBBIX
U3MEPUTENIbHBIX MPUOOPOB" MK
"3HaKOMCTBO C IU(PPOBOI
nabopatopueit o ¢pusuke. [Ipumeps
U3MepEeHUs PU3NUECKUX BEIUUUH MIPU
MOMOIIY KOMITbIOTEPHBIX JATYUKOB"

Bubnuoreka
HOK

https://m.edsoo.r
u/5643ea56

Pu3NUeCKU IPAKTUKYM I10 TEME
"M3y4yeHrne HepaBHOMEPHOTO ABUKECHUS
C LEIBI0 ONPEACIICHUSI MTHOBEHHOM
ckopocTH"

bubmmoreka
HOK

https://m.edsoo.r
w/f629215f

Du3rueCcKuil MPaKTUKYM 110 TEME
"N3mepeHue yCKOpeHusl Ipu

Bubnuoreka
HOK



https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E%2B160
https://m.edsoo.ru/2E%2B160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/f6292f5f

PSIMOJIMHEMHOM paBHOYCKOPEHHOM

https://m.edsoo.r

JIBUKEHUU 10 HAKJIOHHOM TUI0CKOCTH" u/6960b6ef
unu "HccnenoBanue 3aBUCUMOCTH MMy TH
OT BPEMEHH MPU PAaBHOYCKOPEHHOM
NBWKeHuu"
PU3NYECKU MTPAKTUKYM 110 TEME bubamnoreka
"N3mepenue ycKopeHus: CBOOOTHOTO LIOK
nanenus” uim "M3ydenue IBUKeHUs https://m.edsoo.r
Tesa, OpOIIEHHOTO TOPU30HTAIBHO" wdlea2402
Pu3NUeCKU IPAKTUKYM I10 TEME
"N3y4yeHne qBUKEHUS Tema 110
. bubnuorteka
OKPY>KHOCTH C TIOCTOSTHHOM TI0 MOJTYJTEO OK
ckopoctbio" uiu "MccnenoBanue 1
https://m.edsoo.r
3aBHCHMOCTH NepHoJia 00paleHus
u/bcf53514
KOHUYECKOT'0 MAasiITHUKA OT €0
napameTpoB"
Pu3nUeCcKUl IPAKTUKYM I10 TEME
"N3mMepeHune paBHOAECHCTBYIOLIEN CHIIbI
. buGmmoteka
IpU IBUKEHUH OpyCKa M0 HaKJIIOHHON OK
iockocty" wiu "lIpoBepka runoTessl 1
https://m.edsoo.r
0 HE3aBHCHUMOCTHU BPEMEHU JABM)KCHUS
. w/0b34dbg4
Opycka 1Mo HaKJIOHHOM TUIOCKOCTH Ha
3a/IaHHOE PAcCTOSIHUE OT €ro Macchl”
DuU3nYECKU MPAKTUKYM 10 TEME
"HccnengoBaHue 3aBUCUMOCTH CHUIT Bubnuoreka
YIPYTOCTH, BO3HUKAIOUIUX B IIPYKUHE LIOK
U PE3MHOBOM 00paslie, OT UX https://m.edsoo.r
nedopmanuu win "Mzydenue wb55b81al

JABMOXKCHUSA CUCTEMBI TCJI, CBA3aHHBIX



https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b55b81a1

HUTBIO, IEPEKUHYTON Yyepe3 JIETKUi
610K"

Du3nUeCKU IPAKTUKYM I10 TEME
"U3mepenue kordpuimenTa TpeHus mo
BEJIMYMHE YTIIOBOTO KOA(PPHUIIHEHTA

3aBucuMoctd Frp(N)" nim Bubmorexa
"UccnenoBanue ABMKEHUS OpycKa 1Mo HOK

. https://m.edsoo.r
HAKJIOHHOM INIOCKOCTH C TIEPEMEHHBIM

" u/b83b1607

Kod(purmeHToM TpeHus" uin
"N3yueHue NBUKEHUS Ipy3a Ha Baly C
TpeHueM"
DuU3NYECKU MPAKTUKYM 110 TEME
"UccnenoBanue yCcioBUi paBHOBECUS
TBEPJIOTO TEJA, UMEIOIIETO OCh Bubmnoreka
BpaiueHus" uinu "Koncrpyuposanue LIOK
KPOHIITEMHOB U PaCcyET CUII https://m.edsoo.r
ynpyrocta" wnu "V3yuenune /420447
YCTOMYHUBOCTH TBEPAOTO TEIIA,
HMMEIOLIETr0 TUIOMA/Ib OMOPHI"
®u3HUECKU IPAKTUKYM I10 TEME
"N3mepenue umiyibca Tena rno
TOpMO3HOMY ITyTH" Uiy "M3mepenne
CHUJIBI TATH, CKOPOCTH MOJENIH Bubauorexa
AIIEKTPOMOOWIISI U MOIITHOCTH CHJIBI LIOK
Taru" unu "CpaBHEHHE U3MEHEHUS https://m.edsoo.r
MMITYJIbCA TeJa C UMITYJIbCOM CHJIBI" w/856fb28e

nin "HccnenoBanue coxpaHeHus
HUMITYJIbCa TIPH YIIPYTOM
B3aumoeicteun" unu "M3mepenue



https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/856fb28e

KMHETUYECKON SHEPTUH TeJa 1o
TOPMO3HOMY ITyTH"

Du3nUeCKU IPAKTUKYM I10 TEME
"M3y4yeHne n30TepMUUECKOTO Mpoliecca

bubnuoreka
(PEKOMEH/I0BAHO UCIOJIb30BAHUE oK
ndpoBoii 1aboparopun)" uiu hu i od
https://m.edsoo.r
"N3yueHnne n30X0pHOTO Tpoiiecca’ uin We0f7e07
eOfe7e
"HN3yuenune nzobapHoro npouecca’ uim
"IIpoBepka ypaBHEHHS] COCTOSTHUS"
DuU3NYECKU MTPAKTUKYM 110 TEME
y
"N3mepenue yaenbpHoH TemnoéMkoctu"
i "HccnenoBanue nporecca 5
OCTBIBAaHUS BellecTBa" Uil bubmmorexa
"HccnenoBanue agnadaTHOTO LOK
https://m.edsoo.r
npouecca" uiu "M3yuenne D
u/2f2faa61l
B3aMMOCBSI3U SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOCHCTBUS U
TEMIEPATYPbI KUTIEHUS JKUIKOCTEH"
Ou3nyecKuil MpakTUKyM O TeME
"N3yuyeHne 3aKkOHOMEpPHOCTEMN
UCIIapeHus KUAKOCTEN" Uin
"N3mepeHue y1eapHOM TEIIOTHI
raBiaeHus abpaa" win "Usyuenue bubmmoteka
CBOMCTB HACBIIIEHHBIX TApOB" MU LHOK
o . . .
"V3Mepenne aGCONOTHON BIAKHOCTH u/h_tt6p—bsl/ L ;1135;1500 L
a

BO3/1yXa U OIIEHKa Macchl M1apoB B
nomenieHun". amepenue
Kod(UIIMEeHTa TOBEPXHOCTHOTO
HATSHKCHUS



https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/6b1a23b5

Pu3nUeCcKUl IPAKTUKYM I10 TEME
"HabmroeHue npeBparieHus 3JHepruu
3apsHKEHHOTO KOHJEHCATOPA B YHEPTUIO

U3IIy4eHHs CBETOANOAA" WIn Bubnoreka
"N3y4yeHne MpoTeKaHus TOKA B IIETIH, 1IOK
coJieprkalieil KoHaeHcaTop" wiu https://m.edsoo.r
"Pacrnipenenenue pazHoCcTH u/ec424377
MOTEHITUAIOB (HAIPSDKEHUS) TIPH

1I0CJIEI0BATEILHOM COEIMHEHUN

KOHJIEHCATOPOB"

Pu3NUeCKU IPAKTUKYM I10 TEME

"HccnenqoBaHue CMEIAaHHOTO

COCIMHEHUS PE3UCTOPOB" WU bubnmoreka
"U3mepeHue yaeiabHoro LIOK
COIPOTUBIIEHUS TPOBOJHUKOB" UITN https://m.edsoo.r
"UccnenoBanue 3aBUCUMOCTH CUJIBI w/2b179d98
TOKa OT HANPSDKSHHUSI JIJIS1 JTAaMITBI

HaKaguBaHUs"

Pu3nYeCKU IPAKTUKYM 110 TEME

"Habmonenue snexktponuza’ uiu

"N3mepenue 3apsiia 0OTHOBAJIEHTHOTO bubanoreka
rnoHa" wiu "Hccnenosanue LIOK
3aBUCUMOCTHU COIPOTUBJIIEHUS https://m.edsoo.r
TEPMOPE3UCTOPA OT TEMITEpATyphl'" HWIIH w/64b6e901
"CHATHE BOJBT-aMIIEPHOU

XapaKTepUCTUKHU auoaa”

Pe3epBHblit ypok. O600611eHE U bubnmorexa
CcHUCTeMaTU3alus 3HAHUH 110 TEME HOK

"Kunemartnka"

https://m.edsoo.r



https://m.edsoo.ru/ec424377
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93

u/ed017d93

. bubnmorexa
PesepBHslit ypok. O6001IeHue U oK
cucTeMaTH3alus 3HaHUH| 10 TeMe ﬁ med

https://m.edsoo.r
"Mumamiia® /3149956b

. bubanorexa
PesepBHbIil ypok. O60011eHNE U oK
CUCTeMaTH3allMsI 3HaHUH 10 TeMe ﬁt med
"Craruka TBepaoro rtena" WORT52ac

. buGmuoteka
PesepBHbIii ypok. O60011IeHNE U OK
cUCTeMaTH3alusl 3HaHHUH 10 TeMe hutt med

ps://m.edsoo.r
"3aKOHbI COXpaHEHUs B MEXaHUKe" W6c0dfce
PesepBHblit ypok. O6001ieHre 1 bubmmorexa
CUCTEMATHU3ALMs 3HAHUH 10 TEME HOK
"OCHOBBI MOJIEKYJIIPHOKMHETUYECKOM https://m.edsoo.r
Teopun” u/de148976

. bubnuorteka
PesepBHeiit ypok. O600IICHNE U OK
cUcCTeMaTH3alys 3HaHUH 110 TeMe ﬁt Jimed

https://m.edsoo.r
"TepmonnHamuka. TenaoBele MalIMHbI" WobeeTTel
PesepBHbIil ypok. O6001IeHNE T buGmuoteka
cUCTeMaTH3alysl 3HaHUM 110 TeMe IHOK
"ArperaTtHbl€ COCTOSIHHS BEILIECTBA. https://m.edsoo.r
®da30BbIe nEpexoabl"” w/59ca5c91

. bubnmorexa
PesepBuriit ypok. O6o0IeHue 1 LOK

cucreMaTu3sanus 3HAHUH 10 TEME
"JnexkTpuueckoe mose"

https://m.edsoo.r
w/f2381¢c0c



https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/f2381c0c

1 PesepBuriit ypok. O6o0mieHue u

bubmmoreka

o HOK

6 cuCTEMAaTU3alKsI 3HAHUH 10 TEME 1

9 "I o K R — https://m.edsoo.r
OCTOSIHHBIN 3JIEKTPUYECKUNA TO W3cachdal

1 PesepBuslit ypok. O6o0meHue u BHO6£HOTeKa

7 cucTeMaTu3als 3HaHUM 10 TeMe 1 i

0 "Tok a ax" https://m.edsoo.r
OKH B Pa3lIMYHBIX Cpeax WecT681d4

OBIIEE KOJIMYECTBO YACOB I1O 170 16

I[TPOTPAMME



https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4
https://m.edsoo.ru/cc7681d4

11 KITACC

KoJsmnuyecTBO 4acoB

pruOOpHI

N DJIeKTPOHHbIE
Jara
n Konrpoar | IIpakrnuec nugpoBbIe
Tema ypoka H3Y4YeH
/ Bcero HbIE KHe o0pa3oBarte/ib
ust
n padoThI padoThI HbI€ pecypchl
BzaumozeiicTBue NOCTOSHHBIX bubmmoreka
1 MarHuTOB U IPOBOJHUKOB C 1 HOK
TOKOM. MarHuTHoe 1oJie. https://m.edsoo.r
I'unote3a Amrmepa u/487a8593
BekTop MarHuTHONM MHAYKLIMH. bubmoreka
) [IpuHnun cynepno3sunuu 1 HOK
MAarHUTHBIX osieu. JInnun https://m.edsoo.r
MarHUTHOW UHIYKIHH uw/4clabceb
bubnuoreka
3 MarHuTHO€ 110JI€ IPOBOJHUKA C 1 HOK
TokoM. OnbIT DpcTena https://m.edsoo.r
1/d35d5262
bubnuoreka
4 Cuna Amnepa, e€ HanpaBICHUE U 1 HOK
MOJYJIb https://m.edsoo.r
u/26d9c5ba
bubmorexa
HOK
5 Pemenue 3amau 1
A https://m.edsoo.r
u/a37a0c21
[Ipumenenue 3akoHa Ammnepa. bubnuorexa
6 DNEeKTPOU3MEPUTEITBHBIE 1 HOK

https://m.edsoo.r



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

u/ad7718d7

Cuuia Jlopenriia, e€ HanpaBlieHUE U bubnnoreka
MOAYJIb. JIBUKEHHUE 3apsSKEHHOMN LIOK
YaCTHUIBI B OTHOPOJIHOM https://m.edsoo.r
MAarHMTHOM IIOJIE u/c97afaal
Bubmmoreka
Pemenue 3agau HOK
https://m.edsoo.r
u/504e98c7
Bubnuoreka
Pa6oTa cuiel Jlopenna HOK
https://m.edsoo.r
u/d518bedb
Bbubmnoreka
Pemenue 3amau HOK
https://m.edsoo.r
u/93617bd9
Bubnuoreka
MarsautHoOe 110J1€ B BEIIECTBE. OK
deppoMarHeTukH, napa- u 1
B — https://m.edsoo.r
A W30f9608
o bubnnoreka
OCHOBHBIE CBOICTBa
HOK
dbeppomarneTukos. [Ipumenenue
(DePpOMATHETHKOB https://m.edsoo.r
PP w0b58190a
bubmmoreka
Penrenue 3a1a4d o reme HOK

"MaruutHoe moJe"

https://m.edsoo.r
u/5b55¢307



https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/5b55c307

Pemenue 3a1a4 no reme
"MaruutHoe moJe"

bubmmoreka
HOK

https://m.edsoo.r
w4lc4ae8a

SIBlIeHUE PIIEKTPOMArHUTHOM
nHaykiuu. [loTok BekTopa
MarHUTHOW UHIYKLIHHU

Bubnuoreka
LHOK

https://m.edsoo.r
wb3efalcl

OJIC unaykuuu

bubnnorexa
HOK
https://m.edsoo.r
w/48150bd8

3aKOH JIEKTPOMarHuTHOU
unaykuuu Papaes

bubanoreka
HOK
https://m.edsoo.r
u/abdec188

BI/IXpeBOG SJICKTPHUYCCKOC IT0JIC.

Toxu dyko

bubanoreka
HOK
https://m.edsoo.r
u/15abel40

OJ1C MHIYKIIUY B ABUKYIIIUXCS
MTPOBOHUKAX

Bubnmoreka
LHOK

https://m.edsoo.r
1u/0235¢c02

Pemenue 3agau

bubmmoreka
HOK

https://m.edsoo.r
w/4dfda618

[IpaBuiio Jlenna

Bubnuoreka
HOK



https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/4dfda618

https://m.edsoo.r

w/bbc22726
Bubmnoreka
WNunykrtrBHOCTH. KaTyiika OK
WHIYKTUBHOCTH B 1IN I
OCTOSHHONO TOKA https://m.edsoo.r
u/621eae9d
Bbubmnoreka
SBnenne camounaykuun. IJC LIOK
CaMOWHIYKIINHU https://m.edsoo.r
u/7ee60ca8
Bubnmmoreka
DHeprust MarHUTHOTO TTOJIS oK
KaTYIIKH C TOKOM. 1
DJIeKTPOMAarHuTHOE I0JIE Ditps: o
JIEKTP . wh3cOadl 1
Bbubnmoreka
Pemrenue 3amau HOK
https://m.edsoo.r
u/88f69d2b
Bubmnoreka
O000I11IeHNE U CUCTEMATU3AIIHS
o LHOK
3HAHUH 110 TEME
e <" https://m.edsoo.r
JICKTPOMHHAMHa W/76484025
Bubmmoreka
KoHnTtponbHas paboTa mmo Teme LIOK
"OnekrpoauHamuka https://m.edsoo.r
u/8ae09b98
Bubmnoreka
KosnebarensHas cucreMa.
LHOK

CBo0OoaHbIe KOJIeOaHMs.
["apMoHHMYecKre KoeOaHus

https://m.edsoo.r
w/7c1db385



https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/bbc22726
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https://m.edsoo.ru/b3c0ad11
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https://m.edsoo.ru/76484025
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https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/7c1db385

Kunemarnueckoe u

bubmmoreka

HOK
JUHAMHYECKOE ONMCaHHue
conebaTe KCHM https://m.edsoo.r
JIe0aTENILHBIX IBIKEHUH
A w/87ce9498
DHEpPreTu4ecKoe OMUCaHUE.
Bubanoreka
BriBog nmHAMHYECKOT0 OIIMCAHUS OK
rapMOHHYECKHUX KOJICOAHUH U3 UX 1
S HEPTETHIECKOrO I https://m.edsoo.r
p /e3¢99692
KUHEMATHYECKOT'O OITMCAHMUS
Bubmnoreka
. OK
Ammmatyzaa u pasza xoneGaHuit a
https://m.edsoo.r
w/7a0c439a
[Tepuon u yactoTa KoneOaHUH.
[Teproa Manbix cBOOOIHBIX bubnuoreka
KOJIcOaHUI MaTEMaTHYCCKOTO LIOK
MasTHHKA. [leprnoa cBoOOOHBIX https://m.edsoo.r
KOJIEOaHUH TPY>KUHHOTO 1w/e0399319
MasiTHHKa
Bubmnoreka
3aTyxaromue KojaeOaHusl. OK
BriHyX1eHHBIC KOJICOAHUS. &
Pesomac https://m.edsoo.r
u/72¢93d09
Bbubmnoreka
K
ABTOKOIE€0aHNA 1o
https://m.edsoo.r
w/6add2644
Bbubmnnoreka

Penrenue 3amau

HOK



https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/6add2644

https://m.edsoo.r

u/addeec71
https://m.edsoo.r
u/756123c5
bubmmoreka
Ypok-koHpepeHIus
n HOK
Mexanuuyeckue KonebaHus B
" https://m.edsoo.r
MY3bIKAJIbHBIX THCTPYMEHTAX I —
bubanoreka
O000111eHNEe U CUCTEMATU3ALMS
& " HOK
3HaHM 110 Teme "MexaHnueckue
N — https://m.edsoo.r
u/eb84182f
bubmuoteka
9J‘I€KTpOMaFHI/ITHI>Ie KoJIeOaHus. LHOK
KonebaTenbHbIN KOHTYD https://m.edsoo.r
u/d4adabde
®opmyna Tomcona. Ces3b bubnmuorexa
aMIIJIMTYBI 3apsiia KOHJACHCATOpa HOK
C aMIUIUTYI0OM CUJIBI TOKA B https://m.edsoo.r
KOJIeOaTeIbHOM KOHTYPE u/0939afl
bubnuoreka
3aKOH COXpaHEHUs SHEPTUU B oK
U7CaTLHOM KOJIeOaTeThbHOM a
KOHTVDE https://m.edsoo.r
P w/d1e2d543
bubnmorexa
3aTyxarolue 3JeKTPOMarHuTHbIE
HOK
KoseOaHus. BeIHYX/IeHHBIC
AJIEKTPOMATrHUTHBIC KOJICOAHUS hutps://m.cdsoo.r
P 1/5e668619
[Iepemennslii Tok. Pezucrop u bubmorexa
KOHJICHCATOP B LU HOK



https://m.edsoo.ru/addeec71
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/5e668619

MNEPEMEHHOT'O TOKA

https://m.edsoo.r

u/84836152
bubmmoteka
Karymika "HAYKTUBHOCTH B LIETIH HOK
TIEPEMEHHOTO TOKa https://m.edsoo.r
u/cfa307af
bubnuotexa
3akoH OMa [J1s DJIeKTPUIECKON LHOK
[ETY IEPEMEHHOTO TOKA https://m.edsoo.r
u/8bae38eb
Mo1HOCTh TEpEMEHHOT0 TOKA. bubmmoreka
AMIUINTYTHOE U AEHCTBYIOLIEE ILHOK

3HA4YCHUC CUJIBI TOKA U

https://m.edsoo.r

HaIpsOKCHUS w/lcacbede

bubnuoteka
. HOK

Pe3oHaHC B 211€KTpUYECKOU LETIH
https://m.edsoo.r
w/087506df
bubnuorexa

Pemenue 3anau HOK
https://m.edsoo.r
uw/al6836a4

W neanbHbIiA TpaHchopmarop. bubnmorexa

IIpousBoactso, nepenaya u HOK

NOTpPeOICHUE ITCKTPHUICCKON https://m.edsoo.r

SHEPTUH u/f97418ae

DKOJIOTUYECKUE PUCKHU ITPU bubnmorexa

MIPOU3BOJICTBE JIEKTPOIHEPTUH. HOK

KynbTypa ucnonb3oBanus

https://m.edsoo.r



https://m.edsoo.ru/84836152
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93

3JIEKTPOIHEPTUHU B TIOBCEAHEBHOM
KU3HU

u/a6174d93

Penrenue 3amau

Bubanoreka
LHOK
https://m.edsoo.r
u/ee6677ed

Pemenue 3amau

bubaunoreka
LHOK
https://m.edsoo.r
u/7cab59f8

O00011IeHNE U CUCTEMATHU3ALHS
3HAHUHU II0 TEME
"JJIeKTpOMarHuTHhIE KoaeOanus"

Bubnuoreka
HOK

https://m.edsoo.r
/40102429

Mexannueckue BOJIHBI.
XapakTepUCTUKA MEXAaHUYECKUX
BOJIH

Bbubmmoreka
LHOK

https://m.edsoo.r
w/a58e109f

CBoliicTBa MEXaHMYCCKUX BOIH

bubmmoreka
HOK

https://m.edsoo.r
u/d9ae1000

3ByK. XapakTEepUCTUKH 3ByKa

Bubnuoreka
HOK

https://m.edsoo.r
u/138b6109

Nudpa3Byk 1 yapTpa3ByK.
[IymoBoe 3arpsi3HEHUE
OKPY KaIoIIeH Cpebl

Bbubanoreka
LHOK
https://m.edsoo.r
u/7380038f



https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/7380038f

bubmmoreka

[HOK
Pemenue 3amau
https://m.edsoo.r
w/cfd918bf
Bubmnoreka
DJIEKTPOMArHUTHHIC BOJIHBI. OK
N3nyuyenue 31eKTpoOMarHuTHbIX I
- https://m.edsoo.r
w/714e5dbl
Bubmmoreka
DHeprus AJIEKTPOMArHUTHBIX
o HOK
BoJiH. CBolicTBa
3IIEKTPOMATHUTHBIX BOJH hulps:mnloo.r
P wd01b818¢
Bubmnoreka
[[Ixana >MeKTPOMarHUTHBIX BOJIH. OK
[IpumeHeHne 3IeKTPOMArHUTHBIX I
BOJIH B TEXHUKE U OBIT DEpa: tsclauin
y wA49bel Ve
[TpuHUIMTIBEI paUOCBS3U U Bubmnoreka
TeneBuaeHusd. Paguonokanus. LIOK
DNEKTPOMAarHUTHOE 3arpsi3HEHUE https://m.edsoo.r
OKPY’KaIOIIEH Cpe/ipl uw/9f96f118
Bubnmmoreka
KoHnTpoipHas padora 1o tTeme LIOK
"Komnebanus 1 BOJIHBI" https://m.edsoo.r
w/4£7985a0
Bbubmmoreka
Caert. 3aK0H NPSIMOIMHENHOTO 1(0)%¢
pacnpocTpaHeHus cBeTa https://m.edsoo.r
w/f9566406
Pemenne 3a1a4 Ha npUMeHeHNE bubmorexa



https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/f9566406

3aKOHA IPSIMOJIMHEUHOTO
pacrpoCTpaHeHHUsI CBETa

LHOK
https://m.edsoo.r

u/ea32d455
bubmmoreka
Otpaxenue csera. [Tnockoe HOK
3epkaino. Chepruueckoe 3epKano https://m.edsoo.r
w/a005d2bb
[IpenomiieHue ceera.
AOCONIOTHBIN U OTHOCHTEIIbHBIN bubnunoreka
MOKa3aTelb MPEJIOMIICHHUS. HOK
ITonHOE BHYTpEHHEE OTPAKEHHE. https://m.edsoo.r
[IpenenbHbIN YToJ OJHOTO w/bc2e55¢d
BHYTPEHHETO OTPAKEHUS
bubmmoreka
Peuienue 3aa4 Ha npyUMEHEHUE OK
3aKOHOB OTPAXEHUS U 1
DeOMICHHS CBETA https://m.edsoo.r
P w/49d830a9
. bubanoreka
Xon nyuer B npusme. Jucnepcust
N HOK
cBeta. CIIOKHBIN cOCTaB O€I0ro
— https://m.edsoo.r
) u/d8elc3be
bubnanoreka
JInn3bl. DOKYCHOE pacCTOSIHUE U LIOK
ONTUYECKAs CUJIA JTUH3bI https://m.edsoo.r
u/60441359
. bubnunoreka
[HocTpoenue uzoOpaxkeHuii B
HOK

JIMH3aX U UX CUCTEMAX.
VYBenuueHue TuH3bI

https://m.edsoo.r
u/bb53b1d5



https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
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https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
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https://m.edsoo.ru/60441359
https://m.edsoo.ru/60441359
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https://m.edsoo.ru/bb53b1d5

Pemrenue 3a1a4 Ha mocTpoeHue
n300paKeHH, TTOTy4aeMBbIX C
HIOMOIIBIO JIMH3

bubmmoreka
HOK

https://m.edsoo.r
u/5a868109

I'ma3 kak onruyeckas cucrema

Bubnuoreka
LHOK

https://m.edsoo.r
u/ecd480a2

Pemenue 3anau. [Ipenenst
MIPUMEHUMOCTH T€OMETPUUIECKON
OIITUKHA

bubnnorexa
HOK
https://m.edsoo.r
u/cd174a10

CKOpOCTh CBETA U METOJIBI €€
HU3MEpEHUs

bubanoreka
HOK
https://m.edsoo.r
u/f32aab06

[ucnepcus csera

bubanoreka
HOK
https://m.edsoo.r
u/lel6ecbe

WnTepdepenmus crera

Bubnmoreka
LHOK

https://m.edsoo.r
w/5fc0c638

KorepeHTHBIE HCTOYHUKH.
VYcenoBus HAOIHOIEHUS
MaKCHUMyMOB 1 MUHIMYMOB

bubmmoreka
HOK

https://m.edsoo.r
u/c6416d48

Pemenne 3agau

Bubnuoreka
HOK



https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/5a868f09
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https://m.edsoo.ru/f32aab06
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https://m.edsoo.r
w/3061de2b

[Tpumenenue unaTepdepeHIm

Bbubanoreka
LHOK
https://m.edsoo.r
u/668edbc8

Hudpaxaus ceera

bubanoreka
LHOK
https://m.edsoo.r
u/12ed04b5

Judpakuuonnas pemeérka.
VcoBue HaOIIOAEHUS TVIAaBHBIX
MaKCHMYMOB

Bubnmmoreka
LHOK

https://m.edsoo.r
u/f998d964

Pemenue 3agau

bubnmoreka
LHOK

https://m.edsoo.r
u/d58c411a

[Tonepe4HOCTH CBETOBBIX BOJIH.
[Tonspusanusa ceera

Bubnuoreka
LHOK

https://m.edsoo.r
1u/e9890fe9

Penrenue 3amau

Bubnuoreka
HOK

https://m.edsoo.r
u/c56¢8158

CBeToBbI€ ABIICHUS B IPUPOJIE

bubanoreka
LHOK
https://m.edsoo.r
u/0b36363d
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bubmmoreka

O0o001eHne u cucTeMaTH3anus IIOK
3HaHu# o teme "Onrtuka" https://m.edsoo.r
u/8a14748b
bubmorexa
KontponbHas pabora no teme HOK
«OnTuka» https://m.edsoo.r
u/82315dd4
I'panuiel mpUMEHUMOCTH bubnuoreka
KJIACCUYECKOW MEXaHUKH. 3aKOHBI IHOK
DJIEKTPOAUHAMUKHU U TIPUHLIHAI https://m.edsoo.r
OTHOCHUTEJIBHOCTHA u/c9bd77cb
bubmotexa
ITocTynatel cienuaabHON TEOpUN LHOK
OTHOCHUTEJIbHOCTH https://m.edsoo.r
w/c56f05¢cb
IIpocTpaHCTBEHHO-BPEMEHHOM
unTepBai. [IpeobpazoBanus bubnmoreka
JlopeHna. YcinoBue NpUYMHHOCTH. [IOK
OTHOCHUTENTBHOCTD https://m.edsoo.r
OJIHOBPEMEHHOCTH. 3aMeIJIEHHE w/d83742bb
BPEMEHHU U COKpAIICHUE JJINHBI
bubmmoreka
DHeprusi ¥ UMITyJIbC HOK
PENATUBUCTCKON YACTUILIBI https://m.edsoo.r
u/853a64ic
CBs13b MaccChl ¢ 3HEPTHEN U bubnmoreka
HMITYJIbCOM PEISTUBUCTCKOMN HOK

YacTHUI[bl. DHEPTUsi MOKOS

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

wb6258ffa

PaBHOBeCcHOE TENII0BOE
HU31y4YCHHE

bubmmoreka
HOK

https://m.edsoo.r
uw/f54035a5

3akoH cMeleHus Buna

Bubnuoreka
HOK

https://m.edsoo.r
u/1c5ff752

I'unotesza M. I1anka o kBaHTax.
DoToHEI

Bbubanoreka
LHOK
https://m.edsoo.r
w/a5ffa218

DHeprus u UMITyJIbC (poToHA

bubaunoreka
LHOK
https://m.edsoo.r
w/7fb307ec

dotorddext. Onpiter A. T
CroneroBa. 3akoHbl poTodPdeKxTa

Bubnmoreka
HOK

https://m.edsoo.r
u/8c68e5b9

VYpaBHeHnue DUHIITEHHA 151
dororddekra. "Kpacnas
rpanuna” Goroaddexra

Bbubmmoreka
LHOK

https://m.edsoo.r
w/01ef4556

Jasnenue ceera. OnpiTol [1. H.
JleGenena

bubmmoreka
[HOK

https://m.edsoo.r
u/64b41966
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BoJtHOBEIE CBOMCTBA YaCTHII

bubmmoreka
HOK

https://m.edsoo.r
w/f59cfcec

Bounnsl ae bpoiia. JljinHa BOJIHBI
ne bpoiins u pasmeps! o0nactu
JOKAJIM3ALHH IBUKYIIEHCS
YaCTHLIbI

Bubnuoreka
HOK

https://m.edsoo.r
w/5df8bafl

KopnyckynsipHo-BOoIHOBOM
yanus3m

Bubnuoreka
HOK

https://m.edsoo.r
u/8ccab62a

Judpakmus 2IeKTpOHOB Ha
KpHCTaJLIaxX

Bbubanoreka
LHOK
https://m.edsoo.r
u/30dbal8c

Crienudrika n3MepeHuii B
Mukpomupe. COOTHOLIEHUS
HeonpenenéunocTeil [ eizendepra

bubaunoreka
LHOK
https://m.edsoo.r
u/65783dec

Pemenne rpaduyecknx 3amau

Bubnmmoreka
LHOK

https://m.edsoo.r
u/e70195bd

Pemenue pacu€rHpix 3ama4

bubnmoreka
LHOK

https://m.edsoo.r
uw/ee9b3182

KonTtponpHast pabora 1o temam:

Bubnuoreka
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"Ocnosel CTO",
"KopItycKysipHO-BOJIHOBOM
Tyanusm"

LIOK

https://m.edsoo.r
u/c3de891a

OMBITHI IO UCCIIETOBAHUIO
crpoenus atoma. [Inanerapnas
mozeinb atoma Pesepdopaa

Bubnuoreka
LHOK

https://m.edsoo.r
u/312b750a

IToctynater bopa

bubnunorexa
HOK
https://m.edsoo.r
u/404dfa9a

Bupsi ciektpoB. CriekTp ypoBHE
SHEPrUU aToMa BOJIOpOa

bubanoreka
HOK
https://m.edsoo.r
u/cf74bl1a

CrioHTaHHOE U BBIHYKACHHOC
H3JIY4YCHUC CBCTA

bubaunoreka
LHOK
https://m.edsoo.r
w/f945d85¢

Jlazep

Bubnmoreka
LHOK

https://m.edsoo.r
u/2288a0c4

Hyxknonnas Mmogens siapa
Ieitzendepra-lBanenko. 3apsigu
MaccoBO€ 4uciio siapa. M30Tonsl.
PangnoakTuBHOCTH

bubaunoreka
LHOK
https://m.edsoo.r
u/34adasSde

3aKoH paJIMOaKTUBHOTO pacmaja.
CBoiicTBa HOHU3UPYIOLIETO

Bubnuoreka
LHOK



https://m.edsoo.ru/c3de891a
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n3nydeHus. Bnusaaue

https://m.edsoo.r

PaaHOaKTHBHOCTH Ha KHUBbIC uw/aab98bef
opranusmsl. [lozumerpus
DHeprusi CBs3M HyKJIOHOB B sI/Ipe.
SAnepusie cunbl. Jledekt Maccel
bubnorexa
saapa. SlaepHbie peakiuu. OK
Snepubie peakTopsl. [Ipobiaemsr 1
https://m.edsoo.r
YIPaBISIEMOT0 TEPMOSAIEPHOTO WEFL758d0
CHHTE3a. JKOJIOTHYECKHUE ACIICKTHI
Pa3BUTHS SIACPHON SHEPIETUKU
Meroasl peructpanuu u
HCCIICIOBAHMS DJIEMEHTapPHBIX
yactull. DyH1ameHTalbHbIE Bubmmoreka
B3aMMOJIeUCTBUs. bapuoHsl, IIOK
ME30HbI U JIETITOHBI. https://m.edsoo.r
[IpencraBnenune o CtangapTHOM u/lac08aSb
Mozenu. KBapk-rirooHHast MOJIEIb
aJpOHOB
®duzuka 3a npeaeaaMmu
. N Bbubnnorexa
CranpaptHoil Moaenu. TéMHas OK
MaTtepusi U TEMHasi YHEPTHUS. 1
EJHCTBO H3miecKoi Ka https://m.edsoo.r
WHCTBO (PU3MY W KapTUHBI
s P We026fd37
Mupa
bubauoreka
OraInbl pa3BUTHSI ACTPOHOMUM. LHOK
3HaueHue aCTPOHOMUU https://m.edsoo.r
wad73e145
[TprMEeHUMOCTb 3aKOHOB (PU3UKHU bubnuoreka
JUTSE OOBSICHEHUST TIPUPO/IBI HOK



https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/ad73e145

KOCMHYECKUX 00BEKTOB. MEeTOIbI

https://m.edsoo.r

ACTPOHOMHYECKHX UCCIICIOBAHUIM 1/39¢44028
bubnunorexa
CoBpeMEHHbBIE ONITHYECKUE OK
TEJIECKOIbI, PAMOTEIIECKOIIBI, 1
BHEaTMOC(epHas aCTPOHOMHUS hutps://m.edsoo.r
P P wAS77aale
N bubnnorexa
Bup 3Bé3gnoro Heoa. Co3se3nus, OK
SIpKHE 3BE3/bI, TUTAHETHI, UX a
R —— https://m.edsoo.r
A A w/aac588eb
Conneunas cucrema. ComHIle. bubnnorexa
ConHeyHas aKTUBHOCTb. HOK
Hcrounuk sneprun ComnHia u https://m.edsoo.r
3BE3] u/22748eb4
3BE311BI, UX OCHOBHBIE bubnnorexa
XapakTepUCTUKHU. [[narpamma IHOK
"CrIeKTpaJIbHBIN KJ1acc — https://m.edsoo.r
CBETUMOCTD" /42169944
bubauoreka
3Be31bI TJIaBHOU [HOK
MOCJIEIOBATEIILHOCTH https://m.edsoo.r
u/b3cb766¢
BnyTtpeHHee cTpoeHue 3BE3.
bubnorexa
CoBpeMeHHbIE NTPECTaBICHUS O K
MIPOUCXOKICHUH U SBOJTIOINH 1o
. https://m.edsoo.r
Connua u 3BE37. DTambl *KU3HA
.. w/d09da494
3BE31
Mueunsrtii [TyTs — Hama bubnmmorexa

I'amakTnka. TUIIBI TaIaKTHK.

HOK



https://m.edsoo.ru/39c44028
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/4877aa1e
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YEpHbIe ABIPHI B AIpax raIaKTHK

https://m.edsoo.r

u/7cd10a0a

Bceenennas. Pacuimpenue bubnmorexa

Bceenennoii. 3akon Xab66ua. LIOK

Teopus bosboro B3peIBa. https://m.edsoo.r

PenukToBoe n3nyuenue w/3dbdf0d2
bubmuoteka

MacmrabHast CTpyKTypa [HOK

Bcenennoii. Meraranaktuka https://m.edsoo.r
u/ce234633
bubnuotexa

Hepeménnsie npodiemsbl IHOK

aCTPOHOMMU https://m.edsoo.r
u/d37d9fte

DuU3NYECKU MTPAKTUKYM 110 TEME

"HccnenoBaHue MarHuTHOTO MOJIS

IOCTOSIHHBIX MAarHUTOB" WIN Bubnuoreka

"HccnegoBaHue CBOMCTB IIOK

(beppoMarHeTUKoB" MU https://m.edsoo.r

"HUccnenoBanue neicTBUS u/67361aef

MOCTOSIHHOT'O MarHUTa Ha PaMKy C

TOKOM"

Ou3ndecKuil IPaKTHUKYM 110 TeMe

"N3mepenue cuiibl AMriepa" wiu

"N3y4eHne 3aBUCUMOCTH CHJIBI bubmotexa

Awmriepa OT cuiibl TOKa" Wi HOK

"OnpeneneHre MarHUTHON hitps:/m.cdsoo.r
w/fcae91e9

WHYKIIUY HA OCHOBE N3MEPEHHUS
cuibl Amnepa"



https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/7cd10a0a
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https://m.edsoo.ru/ce234633
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https://m.edsoo.ru/fcae91e9

®u3nuecKuil MPaKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
3JIEKTPOMArHUTHON UHIYKIIMK"
uin "OnpeneneHne HHAYKIIUU
BUXPEBOTO MarHUTHOTO oIS

https://m.edsoo.r
u/c36658da

®u3nyecKuil MPakTUKYM 110 TEME
"HccnengoBaHue IBIEHUS
camomuaykiuu'" wim "COopka
MO/IEJIN 3IEKTPOMArHUTHOTO
reHeparopa"

bubaunoreka
LHOK
https://m.edsoo.r
wb8fb6391

Pu3NUeCKU IPAKTUKYM 110 TEME
"N3mepenue neproaa cBOOOTHBIX
KoJIe0aHUN HUTSHOTO U
IPYXUHHOI'O MasiTHUKOB"

Bubnuoreka
HOK

https://m.edsoo.r
u/5d159d35

DuU3nYeCKui MPAKTUKYM 10 TEME
"[IpeoOpazoBaHue SHEPTUU B
IPYKUHHOM MasiTHUKE"

Bubnuoreka
HOK

https://m.edsoo.r
u/a28026bd

Pu3nuecKuil MPaKTUKYM 110 TEME
"HccnenoBanue nepeMeHHOTO
TOKA Yepe3 MOCIIEA0BaTENBHO
COEIMHEHHBIE KOHIEHCATOP,
KaTyIIKy U pe3ucTop" win
"UccnenoBanue padoThI
MCTOYHUKOB CBETAa B LIETIH
IIEPEMEHHOT0 TOKa"

Bubnmmoreka
HOK

https://m.edsoo.r
1/89dc2d90

Pu3NUeCKUl NPAKTUKYM I10 TEME
"N3y4yeHne napameTpoB 3ByKOBOU
BOJIHBI"

BubGnuoreka
HOK
https://m.edsoo.r



https://m.edsoo.ru/c36658da
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/b8fb6391
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https://m.edsoo.ru/b100661a

u/bl100661a

®u3nyecKuil MPakTUKYM 110 TEME
"N3mepenue nokasarens
MPEJIOMIIEHUA CTEKA" WIN
"TTomyuyenne n300paKeHHS B
CUCTEME M3 ILUIOCKOTO 3epKajla U
JUH3bL"

bubanoreka
LHOK
https://m.edsoo.r
w/42569¢eal

DuU3NYECKUH MPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCUMOCTH
(bOKyCHOrO paccTOsTHUS OT
BelIECTBA (HA IPUMEPE KUIKUX
nuH3)" unn "U3Mepenue
(OKYCHOTO PACCTOSTHHS
pacceuBaroIIMX JNH3"

Bubanoreka
HOK
https://m.edsoo.r
w/b879fb3f

Ou3ndecKuil IPaKTHUKYM 110 TeMe
"HaOronenne nudpakmmm,
uHTep(DEepEHITNH U ONAPU3ALUU
ceera"

Bubnuoreka
HOK

https://m.edsoo.r
u/8b7ac737

DuU3nYeCKU MPaAKTUKYM 10 TEME
"OnpeneneHue UMITyJIbca U
SHEPTUU PEIATUBUCTCKUX YACTHII
(o ¢ororpadusiM TpeKoB
3apsHKEHHBIX YaCTHUI] B MATHUTHOM
nosie)"

Bubnuoreka
LHOK

https://m.edsoo.r
u/63756¢47

Ou3nyecKuil MpakTUKyM 0 TeMe
"N3mepenue nocrosiHHo [1nanka
Ha OCHOBE HCCJIeI0OBAHUS
doTtordpdexra" nmm
"HccnenoBaHue 3aBUCUMOCTH

Bubnuoreka
LHOK

https://m.edsoo.r
u/eb916£82



https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/b879fb3f
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CHJIBI TOKA Yepe3 CBETOIUO] OT
HanpsoKeHus"

Pu3nuecKuil MPaKTUKYM I10 TEME
"HccnenoBaHue criekTpa
pa3peRKEHHOI0 ATOMapHOTO
BOJIOPO/JIa U U3MEPEHHE
noctostHHOM Punbepra"

Bubmmoreka
LHOK

https://m.edsoo.r
u/ec651eb8

Pu3nuecKuil MPaKTUKYM 110 TEME
"HccnenoBanue paiiOaKTUBHOTO
¢doHa ¢ UCTIONB30BAHUEM
nozumetpa" win "M3ydyenue
IIOTJIOIIEHUS OeTa-4aCTHI]
aTrOMUHUEM"

Bubnmoreka
LHOK

https://m.edsoo.r
u/c3dabebe

Du3NYECKU IPAKTUKYM 110 TEME
"HaOmronenus 38€34H0r0 Heba
HEBOOPYKEHHBIM I'J1a30M C
HCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX
MIPWIOKEHUH ISl ONIPEACIICHUS
MTOJI0KEHHUS HeOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3usi CeBEpHOTO MOJTyIIapHst
U pKUe 3BE3MbI" WIN
"HaGmronenus B Teneckorn JIyHsl,
IJIAHET, TYMAHHOCTEN U 3BE3THBIX
CKOITIICHUH"

Bubanoreka
HOK
https://m.edsoo.r
w1072021e

O0o001IeHNEe U CHCTEMATH3aIINS
3HaHui. Ponb ¢pusuku u
aCTPOHOMHUH B IKOHOMHUYECKOH,
TEXHOJIOTHYECKOH, COIMAJIbHON 1

bubmmoreka
HOK

https://m.edsoo.r
u/ad6ddeed



https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/c3dabe6e
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ATUYECKOH chepax AessTeNHbHOCTH

YeJIoBeKa

O06o01IeHre U cCUCTEMaTH3aIus bubanorexa

3HaHui. Posb 1 MecTo pusnku n IHOK

ACTPOHOMHUH B COBPEMEHHOM https://m.edsoo.r

Hay4YyHOU KapTHUHE MHUpa w/18f19f7¢

O06o01IeHre U cucTeMaTr3aIus

3HaHui. Ponb pusnyeckoii reopun

B ()OPMUPOBAHUY IIPEACTaBICHUN bubnnoreka

0 pU3MUECKON KapTHUHE MHPA, LIOK

MECTO PU3NICCKON KAPTHHBI MUPA https://m.edsoo.r

B 00IIIEM psITy COBPEMEHHBIX u/e7d400f4

€CTECTBEHHO-HAYYHBIX

MPEICTABICHUN O IPUPOJIE
bubanoreka

O060011IeHNE U CUCTEMATH3AIHS LHOK

3HaHui o teme "Kunemartuka" https://m.edsoo.r
u/b032fc4b
bubnaunoreka

O00011eHrEe U cUCTEMAaTH3 AN LHOK

3HaHui 110 Teme "Knaemarnka" https://m.edsoo.r
u/4e31b507
bubnnorexa

O0600611eHre U cucTeMaTH3aIus IHOK

3HaHu# 1o Teme " JIlnnamuka" https://m.edsoo.r
u/2dfbafcs

O0600I11IeHNE U CUCTEMATU3ALIHS bubnmoreka

3HaHu# 1o teme "Crarnka HOK

TBEpAoro tena"

https://m.edsoo.r



https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/e7d400f4
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https://m.edsoo.ru/3cca482e

u/3ccad82e

O00011IeHNE U CUCTEMATU3AIHS
3HAHUU 110 TeMeE "3aKOHBI
COXpaHEHHUs B MeXaHHuke"

bubmmoreka
HOK

https://m.edsoo.r
u/32a4d1a0

O00011IeHNE ¥ CUCTEMATU3AIUs
3HaHu# 1Mo TeMe "OCHOBEI
MOJIEKYJISIPHO-KMHETHYECKOM
teopun"

Bubmmoreka
LHOK

https://m.edsoo.r
u/ed440ca8

O0o00111IeHNE ¥ CUCTEMAaTH3aIUs
3HAHUM 110 TEME
"TepmoauHamuka. TernnoBbie
MaIlIuHb!"

bubanoreka
LHOK

https://m.edsoo.r
w/c63f7¢10

O0o001IeHNE ¥ CUCTEMaTH3aIUs
3HaHUU 1Mo TeMe "ArperaTHble
cocrosinus BeuecTBa. Da3oBbie
nepexont"

bubmmoreka
HOK

https://m.edsoo.r
u/1d36b5bl

O00011IeHNE U CUCTEMATHU3ALIHS

3HAHUH 110 TeMe "DIIeKTPUIECKoe

rose"

bubaunoreka
LHOK
https://m.edsoo.r
u/3bf0defY

O00011IeHIE U CUCTEMATHU3ALHS
3gaHui 110 TeMe "lTloCTOSHHBIH
AIIEKTpUYECKUi TOK"

Bubnmmoreka
LHOK

https://m.edsoo.r
u/71453ee6

O00011IeHNE U CUCTEMATU3AIIHS
3ganui 1o teMme "Toku B
pa3IuYHbIX cpenax”

bubanoreka
LHOK

https://m.edsoo.r
w/3d40077a
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O0001eHrE U cUCTEMATH3 AU
3HAHUHU 110 TeMe "MarauTHoe
roje"

bubmmoreka
HOK

https://m.edsoo.r
u/3b4c06ae

PesepBusiit ypok. O600mieHue u
CUCTeMaTH3aIl¥sl 3HaHUH 10 TeMe
"JJIeKTpOMarHuTHasE MHIyKUus"

Bubnuoreka
LHOK

https://m.edsoo.r
1u/053e2248

PesepBHbIii ypok. O600111eHNE
cucTEMAaTHU3aIHs 3HAHUH 10 TEME
"Mexanndeckue Konedbanusg"

bubnnorexa
HOK
https://m.edsoo.r
u/d6310bfd

Peseprubiit ypok. O6001IeHNE U
cUCTeMaTH3alys 3HaHHUH 10 TeMe
"DJIeKTpOMAarHuTHhIE KojaeOanus"

bubanoreka
HOK
https://m.edsoo.r
u/5e2bb83d

PesepBusiit ypok. O6o0mieHue u
CHUCTEMaTH3aIus 3HAaHUH 110 TEME
"MexaHu4ecKue u
3JIEKTPOMATrHUTHBIE BOJTHBI"

Bubnuoreka
HOK

https://m.edsoo.r
u/96a7a2dd

PesepeHeiit ypok. O000mIeHNE U
cUCTeMaTH3aIlus 3HAHUH 110 TeMe
"Onruka"

Bubnmmoreka
LHOK

https://m.edsoo.r
u/52ad1603

PesepBHelit ypok. O6001IeHNE U
cucreMaTu3sanus 3HAHUH 110 TEME
"OcnoBsl CTO"

bubanoreka
LHOK

https://m.edsoo.r
u/Sbeclc65

PesepBHeIit ypok. O6001ICHNE T

Bubnuoreka
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6 CHUCTEMAaTH3aLM 3HAHUU 10 TEME LHOK
7 "KopnyckyasipHO-BOTHOBOM https://m.edsoo.r
Ayanusm" u/f7¢59d38
1 PesepBusiit ypok. O6o0mieHue u BI/(I;?HOTGM
6 cucTeMaTHu3alus 3HaHU 110 TeMe 1 a
] "Drsika aroma” https://m.edsoo.r
HBHKa aToM w1f511654
| PesepBHelit ypok. O6001IeHHE 1 bubnmoreka
6 cUCTEMATH3AIMS 3HAHUH [10 TEME ! LIOK
9 "®u3uKa aTOMHOTO sApa U https://m.edsoo.r
3JIEMEHTapHBIX YaCTHIL" w/905¢5¢ce0
1 PesepBHbIil ypok. O6001eHIE 1 BI/IO6IJ<II/IOTCK3.
7 CHUCTEMAaTH3aLMsI 3HAHUN 10 TEME 1 I
0 "DneMeHThI acTPOPU3UKH" hitps://m.cdsoo
p w/2bffb04dc
OBILIEE KOJIMYECTBO HACOB 170 16

[10 [TIPO'PAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOMN ITPOI'PAMMBI10 KJIACC

Kon
MPoBePsSIeMOro
pe3yjabTara

10.1

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrPaMMbI CpeIHero 001ero 00pa3oBaHusi

JleMOHCTpHpOBATh Ha MpUMeEpax pojib U MecTO (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHON HAay4YHOW KapTHUHBI MUpPA, B PA3BUTUH COBPEMEHHON TEXHUKHU
Y TEXHOJIOTUH, B TPAKTUYECKOU NEATEIbHOCTH JIFOIEH

10.2

Y4uTeIBaTh TpaHUIBl HPUMEHEHHUS MW3YUYEHHBIX (U3NYECKUX MOJeINeH:
MaTepuasbHas TOYKa, HHEpLUalIbHas CUCTEMA OTCUYETA, aOCOIIOTHO TBEPAOE
TEJI0, UACAIBHBIN I'a3; MOACIIA CTPOEHUS T'a30B, KUAKOCTEH U TBEPABIX TEl,
TOYECYHBIN IIEKTPUUECKHUM 3apsii — IPU pelIeHUH GU3NYECKUX 3a/1ad

10.3

PacniozHaBaTh u3nueckue siBIEeHUs (MPOLECcChl) U OOBSICHITh X HAa OCHOBE
3aKOHOB ~MEXaHUKH, MOJIEKYJISIPHO-KMHETUUYECKOH TEOpUU  CTPOEHUs
BEUIECTBA U DJIEKTPOJAWHAMUKH: PaBHOMEPHOE U PaBHOYCKOPEHHOE
OpSIMOJIMHEMHOE JBM)KEHHE, CBOOOJHOE TMaJeHHe Tel, MABW)KEHHE 10
OKpY’KHOCTH, HMHEpLHMs, B3aumojeiicteue Ten; auddysus, OpoyHOBCKoe
JBYD)KEHUE, CTPOECHUE XKMJIKOCTEH M TBEPABIX TEJl, U3MEHEHHE 00BbEMa Tel
IpU HarpeBaHuM (OXJIAXAECHHUU), TEIUIOBOE pPaBHOBECUE, HCIApEHue,
KOHJIEHCAllUs, IUIaBJIeHHEe, KPUCTAJUIU3aLUs, KUIIEHUE, BIAXKHOCTh BO3/1yXa,
MOBBILICHHUE JIaBJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBA3b
MEXJly IIapaMeTpaMH COCTOSIHUS ra3a B M30IIpoLeccax; dJIEKTpHU3alus Tell,
B3aUMO/ICHCTBUE 3apsI0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBUKEHHUE, UCTOIb3Yys (PU3NUECKHUE BETUYHHBI:
KOOpPJMHATA, IIyTh, [IEPEMEILEHHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CUia,
UMITyJIbC ~ TEJla, KUHETUYECKas DHEpPrus, IOTCHUUAIbHAsA JHEPIHUs,
MeXxaHnuecKkasi paboTa, MeXaHHUeCKasi MOITHOCTh; IPU OMMCAHUH TTPABUIIBHO
TPaKTOBaTh (PU3MUYECKHM CMBICIT UCHOIb3YEMBIX BEIMYMH, UX 0003HAUYEHUS
U €IMHULBI, HAXOAUTh (POPMYJIbI, CBS3BIBAIOLIME JAaHHYI (U3NYECKYIO
BEIIMYUHY C IPYTUMU BEIMYUHAMU

10.5

OnuceiBaTh M3YYEHHBIC TEIUIOBBIC CBOWCTBA TEJN M TEIUIOBHIC SBIICHHS,
UCTIONB3Ys (PM3WYECKHE BEJIMYUHBI: AAaBIICHHE ra3a, TeMIepaTypa, CPeIHss
KUHETHYEeCKast SHeprus Xa0THYECKOTO JIBYDKEHUS MOJIEKY,
CPeIHEKBaIPATUIHAS CKOPOCTHh MOJIEKYJI, KOJTHYECTBO TETUIOTHI, BHYTPEHHSIS
3Heprus, pabora rasza, KOI(Q(UIHMEHT IMOJNE3HOTO NCHCTBUS TEMIOBOIO
JIBUTATENS; TPU OMHMCAHWU TPABHIBHO TPAKTOBAaTh (DU3MYECKUIl CMBICI
UCTIOJIb3YEMBIX BEJTMUMH, UX 0003HAUEHUS U €AUHUIIBI, HAXOIUTH (POPMYJIHI,
CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMUMHY C APYTHMH BEITHYHHAM

10.6

OnuceiBaTh  U3YYECHHBIE  DJIEKTPUYECKHME  CBOWCTBA  BelleCTBa U
AJICKTPUYECKUE SIBJCHUS (IIPOIECCHI), UCIIONB3Ysl (PU3MUECKUE BEIUYUHBI:
DIIEKTPUYECKUI  3apsifi, DSIEKTPUYECKOe IIoJie, HAMpPsHKEHHOCTh IO,




MOTEHIMAJI, PA3HOCTH ITOTEHIUAJIOB; IIPX ONKUCAHUU IIPABUIIBHO TPAKTOBATH
(bu3nYeCcKuit CMBICIT UCTIONIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHULIBI,
yKa3blBaTh (HOPMyYJIbl, CBS3BIBAIOIIME TAHHYIO (U3UYECKYIO BEIMYUHY C
JApPYTUMU BEJIMYUHAMU

10.7

aQHAIM3UPOBATh (PU3UYECKHUE MPOLIECCHI U SBJICHHUS, UCTIONB3Ys (PU3NYECKUE
3aKOHbl M MNPUHUUIBL 3aKOH BcemupHoro tsaroteHus, [, II u III 3akonsI
HprotoHa, 3aKkOH COXpaHEHHsI MEXAHUYECKOW SHEPrUHU, 3aKOH COXPAHEHUS
MMITYJIbCA, TMPUHLIMI  CYNEPIO3ULIUA CWJI, MPUHIHUII PaBHOIPABUS
MHEPLUHAIBHBIX CUCTEM OTCYETA; MOJIEKYJISAPHO-KMHETUYECKYIO TEOPHUIO
CTPOCHHUS BEIIECTBA, Ta30BbI€ 3aKOHbI, CBSI3b CpPEIHEH KUHETHUYECKOH
SHEPruu TEIUIOBOIO JIBJKEHUS MOJEKYJ C aOCOJIOTHOW TeMIepaTypou,
NEPBBII 3aKOH TEPMOANHAMUKH; 3aKOH COXPAaHEHHUSI AJIEKTPUUECKOTO 3apsija,
3akoH KyioHa; mpu 9TOM pa3inyaTth CI0BECHYIO (JOPMYITHPOBKY 3aKOHA, €TO
MaTEeMaTHYeCKOE  BBIpaXEHHWE MW ycloBus  (TpaHHIBI,  00IacTH)
MIPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIE TPUHIUIBI JIEHCTBUS MalIMH, NOpUOOPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3nuyarb yCIOBHS HMX  0€30MaCHOTO
UCIIOJIb30BaHUs B IOBCETHEBHOM KU3HU

10.9

BBITIONHATE IKCHEPUMEHTHI 10 HMCCICAOBAHUIO (DU3MYCCKHUX SBICHHHA W
MPOIIECCOB C UCIIOJIb30BAHUEM TMPSMBIX U KOCBEHHBIX U3MEPEHHUIA; IPU ITOM
dbopmyaupoBaTh IpodieMy (3aaady) U THIOTE3y Y4eOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO 00OPYIOBaHUS, TPOBOJIUTEH OIBIT
U GOPMYJIUPOBATH BHIBOJIBI

10.10

OcymiecTBiIsATh TPsSIMbIE W KOCBEHHBIE H3MEpEHHsI (U3NYECKUX BEIHYUH,
OpU 3TOM BBIOMpATh ONTUMAJIBHBIA CIOCOO0 M3MEPEHHS U HCIIOJIBb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHHN

10.11

HccrnenoBaTh  3aBUCHMOCTH  MEXIY (U3MYECKMMHM  BEIMYUHAMU  C
WCIIOJIb30BAHUEM TMPSAMBIX M3MEPEHUW; TMpU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCUpOBaThb  pe3ydbTaTbl  IOJYYEHHOW  3aBUCHUMOCTHU
¢u3nyecKuX BENWYUH B BUAC TaONHIl U TpaduKOB, NelaTh BBIBOABI IO
pe3yapTaTaM HCCIEI0BAHMS

10.12

CobmoiaTh paBuiia 0€30MacHOro Tpyaa NPy MPOBEICHUU UCCIICTIOBAHHUNA B
paMKax y4eOHOro IKCIIEPUMEHTa, Y4eOHO-HCCIIeI0BATEIBCKON U MIPOSKTHON
NESTEIbHOCTH C  WCIOJIb30BAaHUEM  U3MEPHUTEIBHBIX  yYCTPOWCTB U
71a00paTOPHOTO 000PYTOBAHMS

10.13

Pemats pacu€rHble 3aaud C SBHO 3aJaHHON (U3NYECKOW MOMAEIBIO,
UCIIONIB3Ys (PM3MUECKUE 3aKOHBI M MPUHIIMIIBI; HA OCHOBE aHAIM3a YCIOBUS
3a/1a4l BBIOUPATh (PU3UUIECKYIO MOJIENb, BBIACIATh (DU3MUECKHE BEITUNIMHBI
u GOpMyJIbl, HEOOXOAMMBIC ISl €€ pelIeHUs, MPOBOAUTH PACUETHI U
OIICHUBATH PEATBHOCTh MOJYUYEHHOTO 3HAYCHUS (PU3MUECKOU BEIIMUYMUHBI

10.14

Pemars KaueCTBEHHbIE 3a/1a4u: BBICTPauBaTh JIOTUYECKU
HEMPOTUBOPEUMBYIO LEMOYKY PACCYXJACHUH C OMNOpOM Ha HU3YUYEHHBIE




3aKOHBbI, 3aKOHOMCPHOCTHU U (1)I/I3I/IquKI/Ie SABJICHUA

10.15

Ucnonb3oBath  mpu  pemieHUH  y4eOHBIX  3a7ad  COBpPEMEHHbBIE
UHQOPMALIMOHHBIE  TEXHOJOTUM I [OHUCKA, CTPYKTYPHPOBAHUS,
UHTEpIpEeTallud U TPEACTaBICHUS Yy4yeOHOW U HAyYHO-TIOMYJISPHON
UHPOPMALIMU, TOJYYCHHOM U3 pa3IUYHBIX HCTOYHUKOB, KPHUTHUYECKH
aHAIM3UPOBATH MOIy4YaeMyt0 HH(OPMALIHIO

10.16

[IpuBoauTE pUMEpHI BKJIa1a POCCUNCKUX U 3apyOekHBIX YUEHBIX-PU3UKOB
B pa3BUTHE HAYKH, 00BSICHEHHE MPOLIECCOB OKPYIKAIOIIEr0 MUpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTMH

10.17

Hcnonb30BaThk TeOpeTUYECKUE 3HAHUS MO (DU3WKE B MOBCEAHEBHOU JKU3HU
sl oOecriedyeHrss OE€30MAaCHOCTH TIPW  OOpallleHHH ¢ NpuOopaMH H
TEXHHYECKUMHU yCTPOWCTBAMHM, JUISI COXPAHEHHS 370POBBS M COOJIFOICHUS
HOPM DKOJIOTUYECKOTO MOBEJICHHSI B OKpY>Kalollel cpeze

10.18

PaGoratp B rpymnme C BBIIOJIHEHHEM pAa3IMYHBIX COLHAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy IPyMIbl, PALlMOHAIBHO PACHpPENeNsITh 00s13aHHOCTU U
IJIaHUPOBATHL JACATCIBHOCTH B HCCTAHAAPTHBIX CUTyalUdaX, aJCKBATHO
OLICHMBAaTh BKJAJ KaXIOTO W3 YYaCTHUKOB TPYIIBl B pelIeHUE
paccMaTpuBaeMou mpoOIeMbl

11 KJTACC

Kon
NMPoBEPSIEMOro
pe3yJbTaTa

11.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
00pa3oBaTeILHOM MPOrpaMMBbI CpeIHero oo0uero 00pa3oBaHus

JleMoHCTpHpOBaTh Ha MpPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHOM HAYYHOM KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOU TEXHUKHU
W TEXHOJOTHM, B TMPAKTUYECKOW JESITEIBHOCTH JIIOJIEH, IEJIOCTHOCTh U
€IMHCTBO (PU3NIECKOI KapTHHBI MUPa

11.2

Y4uTBIBaTH TPaHUIBI NPUMEHEHHS W3YYCHHBIX (U3NYECKUX MOJIEINeH:
TOYEUYHBIN DJJIEKTPUYECKUHN 3apsj, saepHas MOJECIb aroMa, HYKJIOHHasd
MOJIeJIb ATOMHOTO sJIpa MPH pelieHnH (PU3NUECKUX 3a7a4

11.3

PacnioznaBats (puznueckue sBiieHus (IPOIECCH) U OOBACHATH MX HA OCHOBE
3aKOHOB  JJICKTPOJMHAMUKH W KBAaHTOBOW (DHM3HMKH: dJIEKTpUYecKas
MPOBOJMMOCTh, TEIUIOBOE, CBETOBOC, XMMHUYCCKOE, MAarHUTHOE JEHCTBUS
TOKa, B3aUMOJICHCTBUE MArHUTOB, IEKTPOMArHUTHAsI MHAYKIUSA, ACHCTBHE
MarHMUTHOTO TIOJII HA TPOBOJHUK C TOKOM H JBIDKYIIHUHCS 3aps,
AIIEKTPOMATHUTHBIE KOJICOAHUS W BOJHBI, IPSIMOJIMHEHHOE PACIIPOCTPAHCHHE
CBETa, OTpPaXCHUE, TpenomiieHue, wuHTepdepeHuus, audpakmus u
MOJIIpU3aIUsl CBETa, JUCHEpCHS CBeTa, (OTOAICKTPUISCKUN dPPeKT
(dpotoadhdexT), cBeTOBOE NaBJICHHE, BOSHUKHOBEHHE JIMHEHUYATOTO CIEKTpa
aToMa BOJOPOJIa, €CTECTBEHHAS M HCKYCCTBEHHAS PaTUOAKTHBHOCTh




11.4

OnuceiBaTh U3y4YECHHBIE CBOMCTBA BEIECTBA (DJICKTPUUYECKUE, MATHUTHBIC,
ONTUYECKUE, DIEKTPUUECKYI0 MPOBOAUMOCTh Pa3JIMYHBIX Cped) U
JNEKTPOMArHUTHBIC  SIBJICHUS  (MIPOLIECCHI), HUCHONB3ys  (hU3HUECKHE
BEJIMYMHBI: JICKTPHUYECKUI 3apsiJl, CUIa TOKA, JIEKTPUIECKOE HATIPSHKCHHUE,
AIEKTPUUECKOE COMPOTUBIIEHUE, pa3HOCTh MoTeHInanoB, J/]C, padbora Toka,
WHIYKIMs] MArHUTHOTO TIOJIs, cvita Amrepa, cuiia JlopeHIa, HHIyKTHBHOCTb
KaTyHIKH, SHEPTHUA JICKTPUUCCKOTO U MArHUTHOI'O HOHGI\/’I, nepuoa u 4actora
KoeOaHuil B KoyiebaTeNbHOM KOHTYpE, 3apsii M Ccuja TOKa B Ipoliecce
TapMOHUYECKHUX JJCKTPOMArHUTHBIX KOJeOaHHid, (OKYCHOE pacCTOSHHE U
OIITHYCCKasa CHJIa JIMH3BbI, IIpu OIMCAHWH TPABUJIIBHO TPAKTOBATH
(U3UYECKU CMBICI HCIIOJIb3YEMbBIX BEJIMYHH, UX 0003HAYCHUS U CIMHUIIBL;
yKa3bIBaTh (POpPMYJbl, CBS3BIBAIOIINME JAHHYIO (PU3MUYECKYIO BEJIMYHHY C
JIPYTUMH BETUYHMHAMHU

11.5

OnuceiBaTh H3y4YEHHBbIE KBAHTOBBIC SIBJICHHS M TMPOIECCHI, HCIOIb3YS
bu3nYecKue BETUYNHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJTMHA BOJHBI
¥ 9acTOTa CBETA, JHEPTHsI 1 UMITYJIbC (POTOHA, IEPUO TOTypaciaaa, SHEPTUs
CBSI3M aTOMHBIX siJIep; MPHU ONKUCAHUU MPABUWIBHO TPAKTOBATh (U3UYECKUN
CMBICTT HCIIOJIb3YEMbIX BEIHMYWH, UX O003HAYCHUS U CIUHUIILI, YKA3hIBATh
dbopMyIbl, CBSA3BIBAIONIME JAHHYIO (DU3MUYECKYI0 BEIMYUHY C JIPYTHMH
BEIIMYMHAMU, BEIYHUCIIATH 3HAUCHUE (PU3MUECKOM BEIIMUYMHBI

11.6

AnanuzupoBaTh GU3NYECKHE MPOLIECCH U SIBICHUS, UCTIONb3Ys (PU3NUECKUE
3aKOHbl W TNPUHOMIBL 3akoH OMa, 3aKoHBl IOCIENI0BAaTEIbHOIO U
[apaJUIEJIbHOTO COECMHEHUs IIPOBOJIHUKOB, 3aKOH J[>koyisa — JleHua, 3akoH
JIEKTPOMArHUTHOM MHIYKLHH, 3aKOH NPSIMOJIMHEHHOIO pacHpOCTpaHEHUs
CBETa, 3aKOHbl OTPAKEHUSI CBETA, 3aKOHBI IIPEJIOMJICHUSI CBETA, YPAaBHEHUE
OnHiTeiina a1 GoTorddexTa, 3aKOH COXPAaHEHHsS DHHEPIUH, 3aKOH
COXPaHEHMs MMITYJIbCA, 3aKOH COXPAHEHUs 3JIEKTPUYECKOTO 3apsjia, 3aKOH
COXPAaHEHHs MacCOBOI0 4HCIa, MOCTyjdarsl bopa, 3aKOH pajgMOaKTUBHOIO
pacmajga; Ipu 3TOM pa3ivyaTh CIOBECHYH (DOPMYJIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaXXEHHME M ycJIoBHs  (TpaHMIbI,  oO1acTh)
NPUMEHUMOCTH

11.7

OnpenensTh  HampaBlieHHE BEKTOpa HHAYKIMKM MAarHUTHOTO  TIOJA
MIPOBOJIHMKA C TOKOM, CHJIbI AMriepa 1 cuibl JlopeHiia

11.8

Ctpouth M ONUCHIBATH M300paKEHHE, CO3/1aBAEMOE IJIOCKUM 3E€pKalioM,
TOHKOH JIMH301

11.9

BBINONHATE 3KCIEPUMEHTHl MO HCCIEIOBAaHUIO (DU3UYECKUX SIBICHUH U
IPOLIECCOB C UCIIOJIB30BAHUEM IIPSIMBIX U KOCBEHHBIX U3MEPEHUH; IPH TOM
dopmynupoBate npobiaeMy (3a1ady) U THIIOTE3y y4eOHOTO SKCIEPHMEHTA,
coOMpaTh YCTaHOBKY M3 MPEATI0KEHHOTO 000pYyI0BaHUS, MPOBOAUTH OIBIT
U GOpMYJIHPOBATH BHIBOJIBI

11.10

OcymiecTBiATh NpsIMbIE U KOCBEHHBIE M3MepeHHs (U3NYECKUX BEIMYUH,
IpU 3TOM BBIOMpATh ONTHMAJbHBIA CHOCOO M3MEpPEHHUsT U HCHOJIb30BaTh
U3BECTHBIE METO/bI OLIEHKU IIOIPEIIHOCTEN U3MEPEHUN




11.11

HccnenoBaTh 3aBUCUMOCTH (DU3MYECKUX BEIUYMH C HCIHOJIb30BAHUEM
OPSIMBIX U3MEPEHMIA; MPU STOM KOHCTPYHUPOBATH YCTaHOBKY, (PUKCHpPOBATh
pe3ybTaThl HOTYYSHHON 3aBUCUMOCTH (PU3UUECKUX BEIIUYHMH B BUJIE TaOIHIL
U rpaMKoB, J1e1aTh BBIBOBI 10 PE3YyJIbTaTaM MCCIEI0BAHUSA

11.12

CobmroiaTh mpaBuiia 6€30MacHOro TpyJa Mpu MPOBEICHUU UCCIECTOBAHHUH B
paMKax yuyeOHOTro SKCIIEpUMEHTa, Y4eOHO-HCCIIeI0BATEIHCKON M MMPOSKTHON
NESTEIbHOCTH C  HWCIOJB30BAaHUEM  U3MEPHUTENBHBIX  yCTPOWCTB U
1a60paTOPHOTrO 000PYTOBAHMS

11.13

Pemate pacu€THble 3a7auM C SIBHO 3aJaHHON (DU3UYECKON MOJEIbIO,
I/ICHOJIB3y51 (1)I/I3I/I‘IGCKI/IG 3aKOHBI 1 HpI/IHIII/IHBI; Ha OCHOBEC aHaJIn3a yCJIOBI/ISI
3a/la4l BBIOMPATh (PU3UUYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEITUYMHBI
U Qopmyiibl, HEOOXOAMMBbIE IJsi €€ pEelIeHUs, MPOBOAUTH pacuérbl U
OIICHUBAThH PEATBHOCTD IMOJYUYCHHOTO 3HAYCHHS (PU3HUCCKOM BEIIMYMHBI

11.14

Pemate Ka4eCTBEHHBIE 3a/1a4u: BBICTPaNBaTh JIOTUYECKU
HEMPOTUBOPEUYMBYIO IIENOYKY PpACCYKICHHM C ONOpOM Ha H3YyUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKHE SBIICHUS

11.15

Ucnonp3oBath  mpu  pemieHUd  y4eOHBIX — 3a7ad  COBpPEMEHHbIE
UHQOPMALIMOHHBIE  TEXHOJIOTUM  JJI  TOHUCKA, CTPYKTYPHPOBAHUS,
UHTEpNpETallud M MpPEeACTaBIeHUs Yy4eOHOW M  Hay4HO-NONYJISIPHOHN
UHPOpPMALIMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUECKH
aHAJIU3UPOBATh MOJyyaeMyto HHPOPMALIUIO

11.16

OOBSACHATh TPUHLHUIBI JEUCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB; pa3nuyaTh YCIOBUS UX O€30MacHOr0 WCMIOJIb30BAaHUS B
IIOBCEIHEBHOM KU3HU

11.17

[IpuBoAMTH IPUMEPHI BKJIAJa POCCUHCKUX U 3apyOSKHBIX YUEHBIX-(DU3NKOB
B Da3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYXKAIOLIEro MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHN

11.18

Hcnonb3oBath TeopeTHdeckue 3HaHUS MO (U3HUKE B MOBCEAHEBHON KU3ZHU
st oOecriedyeHrss O€30MacCHOCTH TIpH  OOpalleHHH ¢ MpudopaMu |
TEXHHUYECKUMHU yCTPOWCTBAMHM, JUISI COXPAHEHUS 370POBBS M COOJIIOJICHUS
HOPM SKOJIOTUYECKOTO IOBE/ICHUS B OKPYXKAOIIEH cpelie

11.19

PaGorate B Tpymme c BBINOJHEHHWEM Pa3IUYHBIX COIMAIBHBIX pOJIEH,
MJIAHUPOBATH Pa0bOTy TPYIIIIEI, PAlMOHAIBHO PACTIPEACIIATh O0S3aHHOCTH U
IJIAaHUPOBATHL JCATCIBHOCTH B HCCTAHAAPTHBLIX CUTyalUdAX, aJICKBATHO
OLICHUBATh BKJAJ KaXJIOTO M3 YYaCTHUKOB TPYMIBI B peEIICHUE
paccMmaTpuBaeMoil mpoOIeMbl




HNPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUSA

10 KJTACC

Kon Kona nposepsiemoro

pasaeia 3JICMEHTA

IIpoBepsiemble 3JIeMEHTBI CO/IeP:KAHUSA

OU3NKA U METO/Ibl HAYYHOI'O ITO3HAHUA

1.1

®usuka — Hayka o npupojne. HayuHbeie merozsl
IIO3HAHUs OKpYyKarouero mupa. Poib sxkcniepuMenTa
U TEOPHUH B IIPOLECCE IO3HAHWS IPUPOJBI.
DKCIepUMEHT B (PU3UKE

1.2

MopenupoBanue (bu3nuecKux SIBJICHUI u
npoueccoB. Hayunble rumnoressl. ®Dusznyeckue
3aKOHBl W TEOpPUH. ['paHUIBI MPUMEHUMOCTH
¢buznyeckux 3akoHoB. [Ipuniun coorBercTBUs. Ponb
U MecTo (u3uKu B (HOPMHUPOBAHHHM COBPEMEHHOMN
HAyYHOH  KapTHUHBI MHpa, B  MPAKTHUYECKOU
JeATEeTbHOCTH JIFOJEH

MEXAHUKA

#i#HPart#KUHEMATUKA

Mexanuueckoe  aBwkeHue.  OTHOCHTENBHOCTD
MexaHudeckoro JBmxkeHus. Cucrema oTcuéra.
Tpaexropus

[lepemerienne, CckopocTh  (CpemHsii  CKOPOCTb,
MT'HOBEHHAsl CKOPOCTb) U YCKOPEHHE MaTepHUaibHOMI
TOYKH, UX MPOCKIIMH Ha OCH CHUCTEMBI KOOPIMHAT.
CrnosxeHue nepeMenieHni 1 CI0KeHNUEe CKOPOCTen

2.1

2.13

PaBHOMEpPHOE M PaBHOYCKOPEHHOE IPSIMOJIUHENHOE
nBkeHne. ['paduku  3aBHCHMOCTH  KOOPIUHAT,
CKOPDOCTH, YCKOpPEHHWs, MyTH W NEpPEeMEIICHUsS
MaTepUaJIbHOU TOYKU OT BPEMEHU

2.14

CBo0OoHOe mazieHne. Y CKopeHre CBOOOTHOTO
naJICHUs

KpuBonuneiinoe JBUJKCHHUE. PaBrOMEpHOE
JIBUOKEHUE MaTEpPUaJIbHOM TOYKH IO OKPY>KHOCTH.
VYrnoBast CKOpOCTb, JINHEWHAsI CKOpocTh. [lepuon n
yactoTa. LleHTpocTpeMUTeNIbHOE YCKOPEHUE

Texuuueckue YCTpOﬁCTBaZ CIIMAOMCTpP, ABUKCHUC
CHapAa0B, HCIIHBIC U PCMCHHLIC IICPCaauIn

[Ipaktudeckue paboTel. M3mepeHne MrHOBEHHOMN
ckopocTH. VccnenoBaHue COOTHOLIEHUS MEXAY




My TSIMH, MPONICHHBIMU TEJIOM 3a
MOCJIEIOBATEIbHBIE PABHBIE MPOMEKYTKH BPEMEHU
pyU PaBHOYCKOPEHHOM JIBUKEHHUU C HavYaJbHOU
CKOpPOCTBIO, paBHOM HyJO. M3yueHue nBMKCHUSA
mapuKa B BA3KOW JKUJIKOCTH. M3yueHue NBUKEHUS
Tena, OPOIIEHHOTO TOPU30HTAIBHO

H#HPari# JUHAMUKA

IIpunnun  otHocurensHocTH  I'amunes.  Ilepsbiin

2.2.1 R
3akoH HeroToHa. IHEepumanbHble CUCTEMBI OTCUETA
222 Macca tena. Cwna. [IpuHIUN Cyneprno3uiinm Cui
Bropoii 3akoH HproTOoHa 1711 MaTepUabHOW TOUYKHU B
223 uHepuuaigbHoi cucteme orcuéra (MCO). Tperuit
3akoH HploTOHA /1711 MaTepuanbHbIX TOUYEK
294 3aKOH BCEMHUpPHOro TAroTeHus. CHiaa TKECTH.
- [lepBas kocmmuueckast ckopocTb. Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna Ttpenusa. Cyxoe TtpeHue. Cuna TpeHUs
296 CKOJIBKEHUSI U cuia TpeHus nokos. Kosddurment
o TpeHust. Cuila CONpOTUBIICHUS NPU JBUKEHUM Teja
22 B JKHUJKOCTH WJIU T'a3e
297 [loctymarenbHOoe M BpalaTeabHOE  JIBUKCHHE
o a0COITIOTHO TBEPIOTO Tea
298 MOoOMEHT cuJibl OTHOCUTENIbHO OcH BpaieHus. [Inedo
o cuibl. YcnoBusl paBHoBecus TBEporo tena B MCO
229 TexHuueckue ycTpoucTBa: MOAIIUITHUKH, IBUKCHUE
- UCKYCCTBEHHBIX CITyTHHKOB
[TpakTyeckue padoTel. M3ydyeHne nBrkeHus Opycka
[0 HAKJIOHHOM IUIOCKOCTH MOJ  JIEUCTBUEM
HECKOJIbkUX cui. McciaenoBanue 3aBUCHMOCTH CHJI
2.2.10 YOPYTOCTH, BO3HUKAOIMUX B JIehopMUpPYEeMOit
Opy>KUHE M PE3UHOBOM 00pasle, OT BEIMYMHBI UX
nedhopmaruu. MccnenoBanue yciaoBHil paBHOBECHS
TBEP/OIO TeJla, UMEIOIIETO OCh BPALICHUS
#i#HtPar###3AKOHbBI COXPAHEHU A B MEXAHUKE
Nmnynsc MaTepUalIbHOM  TOYKH, CHUCTEMBI
2.3.1 MaTepUaIbHbIX TOUEK. MIMIyIbC CHIIBI U U3MEHEHUE
UMITyJIbCa Tella
23
232 3akoH coxpaHeHus umiynbca B MCO. PeaktuBHoe
e JIBUKEHHUE
233 PaGora cumbl
234 MOoOMIHOCTD CHITBI




235

Kunernueckass 5sHepruss MaTepUaJbHOM  TOYKH.
Teopemao KHHETUYECKOW YHEPTUU

2.3.6

[TorenuuaneHast sHeprus. [loTeHunanbHas sHEPrus
yHapyro nedopmMupoBaHHOMH MPYKUHBI.
[TorennuanpHast Heprus Tesa BOINU3U MOBEPXHOCTH
3eMin

2.3.7

HOTCHHI/IaJ'IBHBIe N HCIIOTCHUHWAJIbHBIC CHUJIBI. CBs13b
pa60T51 HCIIOTCHUHAJIBHBIX CHJI C HU3MCHCHUCM
MEXaHUYeCKOMH OHCPIruM CUCTCMbI TCII. 3akoH
COXpPaHCHUA MEXaHHYIECKOM OHCPIrun

2.3.8

VYrupyrue u Heynpyrue CToJIKHOBEHHUS

239

TexHuyeckue  yCTpOMCTBA:  JBWJKEHHUE  PAKET,
BOJIOMET, KOIIEP, IPYKUHHBINA ITUCTOJIET

2.3.10

[IpakTrueckue paboTel. M3ydeHne CBsI3U CKOPOCTEH
Tel Npu Heynpyrom ynape. MccinenoBaHue cBS3U
paboTHI CUITBI C U3BMEHEHUEM MEXaHUYECKON YHEPTUN
Tena

MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA

3.1

#i#Par###OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUN

3.1.1

OCHOBHBIE MOJOKEHUSI MOJIEKYISIPHO-KMHETHYECKOM
Teopu. bpoyHoBckoe aBmwkeHue. JAuddysus.
XapakTep IBUKEHHMS U B3aUMOJCHCTBHUS YaCTHI]
BEIIECTBA

Mojenu cTpoeHus ra3oB, )KUAKOCTEW U TBEPABIX TEI
n O6’b$ICH€HI/Ie CBOﬁCTB BCIIECCTBA HAa OCHOBC J3TUX
MoJenen

Macca MOJIEKYJI. KomnuecTtBo BEILIECTBA.
[TocTostnHas ABoraapo

TermoBoe  paBHOBecue. Temmneparypa u €€
n3mepenue. [llkana temneparyp Llenscus

Mopens uaeansHoro raza. OCHOBHOE ypaBHEHHE
MOHeKy.HSIpHO-KI/IHeTI/ILIGCKOf/’I TCOpHUU HUACAIIBHOTO
rasa

3.1.6

AOcomoTHasi Temmeparypa Kak Mepa CpeaHeu
KUHETHMYECKOW SHEPrud  TEIUIOBOIO  JIBMIXKCHHS
yactul rasza. lllkama remnepatyp KenbBuHa

VpaBuenue Kianeiipona — MenzeneeBa. 3akoH
JlameToHa

I"a3oBbIe 3akoHBI. M30Mporiecchl B UI€aIbHOM rase ¢
IMOCTOAHHBIM KOJMYCCTBOM BCHICCTBA: H30TCpPMaA,
u30Xxopa, uzobapa




3.19

TexHUYeCKue yCTPOHCTBA: TEPMOMETP, OapoMeTp

3.1.10

[IpakTrueckue padoTel. MI3MepeHne Macchl BO3ayxa
B KilaccHOM komHate. McciaenoBaHne 3aBHCHMOCTH
MEXK]Ty IMapaMeTpaMu COCTOSIHUS pa3peKEHHOI0 ra3a

32

oC

HOBbI TEPMOJAMHAMMKHA

3.2.1

TepmonuHamuueckas cucrema. BryTtpeHHsAs
SHEprus TePMOAMHAMHUYECKON CUCTEMBI U CHOCOOBI
€€ U3MEHEHU

322

KomuuectBo Tteruorel u  pabora. BHyTpeHHss
SHEPrus 0JJHOATOMHOI'O UJEAIbHOIO rasa

323

Buner TEIUIONEepeIayn: TEIUIONIPOBOJHOCTb,
KOHBEKLUsA, W3IydeHHe. TelutoéMKOCTh  Tea.
VYaenbHas  TEIIOEMKOCTh  BewiecrBa.  Pacuér
KOJIM4ECTBA TEIUIOTHI IIPU TEIUIONepeaade

324

IlepBblii  3akoH TepmoauHaMuKu. IIpumeneHune
IIEPBOr0 3aKOHA TEPMOJAMHAMUKH K H30IIPOLIECCaM.
I'paduueckas naTepnperarus paboOThI raza

325

Tenosrwie MAIlIUHBI. [TpuHIIMTIBL JNIEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3oBaHMsi JHEPruu B
TeIyIOBeIX MamuHax. Koadduiument moae3noro
nerictBus (nanee — KI1J1) termoBoit Mamuubl. [k
Kapno u ero KII/]

3.2.6

Bropoii 3akon TtepmomuHamuku. HeobOpaTmmocTh
IpoleccoB B mpupoae. TemnoBble ABUTaTENU.
DKoJoTHYecKre MpoOIeMbl TEIUIOOHEPTETHKH

3.2.7

TexHu4ecKkue yCTpONCTBA: IBUTaTelb BHYTPEHHETO
CropaHusi, ObITOBOM XOJIOIUILHUK, KOHIUIIHOHED

3.2.8

[Ipaktuyeckue paboTel. HM3mepeHue  yaembHOMN
TEIJIOEMKOCTH

3.3

#iH#Par#H##AI'PEIATHBIE COCTOSAHMA BEILIECBA. ®A30BBIE

ITEPEXO/IbI

3.3.1

[TapoobpazoBanue u koHaeHcauwus. Vcmapenue u
KUIIEHUE. YJenbHas TemioTa mnapooOpa3oBaHUs.
3aBUCHUMOCTh TEMIIEPATyPhl KUIIEHUS OT TaBJICHUS

332

AOCOIOTHAs U OTHOCUTEIbHAS BIaKHOCTh BO3/TyXa.
Hacepiiennsiit nap

333

Tsépnoe teno. Kpucrammmyeckue u amopHbIe Tema.
AHU30TpONMS  CBOMCTB  KpucTtaymioB. JKunkue
Kkpuctayibl. CoBpeMEHHbIE MaTepHaIb

334

[MnaBnenue u KpucTauM3aus. Y aAeabHas TEIUIoTa
riasnieHus. Cyomumanus
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VYpaBHeHue TerIoBoro dagaHca

3.3.6

Texunyeckue yCTpOiicTBa: TUTPOMETP u
TICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU TOIYUCHUS
COBPEMEHHBIX  MaTepuajoB, B TOM  YHCIE
HaHOMAaTePHUAIOB, U HAHOTEXHOJIOTUH

3.3.7

[Ipaktuyeckue paboTel. M3MepeHHe BIAKHOCTH
BO3/yXa

SJIEKTPOJJMUHAMUKA

4.1

##HParH#JIEKTPOCTATHUKA

4.1.1

DnexTpuszanus Teil. DIeKTpruueckuii 3aps. JlBa Buga
NEKTPUUYECKUX 3apsI/IOB

4.1.2

HpOBO,[[HI/IKI/I, JAUDBJICKTPUKHU U IIOJTYIIPOBOAHHUKHU

4.13

3aKOH COXpaHEHHUS MICKTPHIECKOTO 3apsiia

4.14

B3aumoneiictue 3apsanoB. 3akon Kynona

DneKTpudecKoe ToJe. Hanpsoxk€HHOCTD
JJIEKTPUYECKOro Mojs. IlpuHuun cyneprno3unuu.
JIvanM HaNPSDKEHHOCTH JIEKTPUIECKOTO TOJIS

Pabota cun anextpocrarnyeckoro nost. [lotenimar.
PaznocTh norenuuanon

[IpoBogHMKM ¥  JUANEKTPUKU B IMOCTOSHHOM
INEKTPUUECKOM ToJe. Jusnexktpudeckas
MPOHUIIAEMOCTD

OnekTpoéMKkocTh. KoHaeHcatop. DIeKTpOoEMKOCTh
IUIOCKOTO KOHJIEHCATOpa. OHEprusi 3apsKEHHOTOo
KOHJEHCATOpa

Texuuueckue YCTpOICTBA: AJIEKTPOCKOT,
JJEKTPOMETP, AIIEKTPOCTATUYECKAS 3alluTa,
3a3eMJICHHE  3JIEKTPONmpHOOpoB,  KOHAEHCATOP,
KCEPOKC, CTPYWHBIN ITPUHTED

4.1.10

[IpakTnyeckue paboTBhI. N3mepenne
ANEKTPOEMKOCTH KOHEHCATOPA

4.2

##HPar###IIOCTOSIHHBIN SJIEKTPUYECKHUN TOK. TOKHU B PA3JIMYHBIX

CPEJIAX

4.2.1

YcnoBus CYIIIECTBOBAHUS [IOCTOSIHHOTO
3JIEKTPUYECKOTo ToKa. Mictounuku Toka. Cuiia Toka.
TTocTossHHEBII TOK

422

Hanpspxenune. 3akon Oma 15t yuacTka mernu

423

DneKxTpudeckoe COIIPOTHBIICHUE. VYaensHoe
COIIPOTHUBJICHUE BEILECTBA

424

HOCJ’IGZ{OB&TGJ’IBHOG, napaujIeJIbHOC, CMCIIAaHHOC




COCAMHCHUEC NPOBOAHUKOB

4.2.5

Pabora snekrpuueckoro Toka. 3akoH Jlkoymsa —
Jlenna

4.2.6

MOIIHOCTB 3AEKTPUUECKOTO TOKA

4.2.7

anekTpoaBmkymas cuna (manee — OJ[C) wu
BHYTpPEHHEE COITPOTUBJICHHE NCTOYHNKA TOKA. 3aKOH
Owma 117151 TOTHOM (3aMKHYTOH ) QJIEKTPUYECKOM TETTH.
Kopotkoe 3ambikanne

4.2.8

:‘)HeKTpOHHaﬂ IMPOBOANMOCTD TBépI[BIX MCTAJIJIOB.
3aBHCHMOCTD COIIPOTUBJICHUA MCTAaJIJIOB oT
TEMIICPATYPhbI. CBCpXHpOBOI{I/IMOCTL

4.2.9

OJIeKTpUYeCcKMii  TOK B Bakyyme. (CBoiicTBa
3JICKTPOHHBIX ITYYKOB

4.2.10

[onynpoBonnuku. CoOcTBEHHass U INpUMECHAs
IPOBOJUMOCTb MOJYNPOBOAHUKOB. CBoOIicTBa p-n
nepexoa. [loxynpoBoJHIKOBEIE TPHOOPHI

4.2.11

DNEKTPUUECKUNA TOK B ANEKTPOJIUTAX.
DIIEKTPOIIMTHYECKAS AUCCOLUALIMS. DIIEKTPOJIN3

4.2.12

DJIeKTpUYECKUi TOK B ra3zax. CaMOCTOSATEIbHBIA U
HECaMOCTOSTENIbHBIA  pa3psan. Pasnuusble  THIBI
CaMOCTOSTENBHOrO pa3psana. Monuus. [1nazma

4.2.13

TexHuueckue yCcTpOMCTBA: aMIIEPMETP, BOJIBTMETP,
peocTaT, ICTOUYHUKH TOKa, AJIEKTPOHArpeBaTEIbHbIC
IpUOOPHI, 3JICKTPOOCBETUTEIIbHBIC PpUOOPHI,
TEPMOMETpP COINPOTHUBJICHUS, BaKyyMHBIH JHOI,
TEPMHUCTOPBI u boTOpe3uUCTOpHI,
MOJIYITPOBOTHUKOBBIN JTNOJI, TAJIbBAHUKA

4.2.14

[Ipaktuyeckue pabotel. M3ydeHwe CMeENIaHHOTO
COEJIMHEHUS PE3UCTOPOB.

M3mepenne OJIC  wucTOYHMKAa TOKa M €ro
BHYTPEHHETO COMPOTUBIICHUSI. Habmonenue
3JEKTPOIHU3a

11 KVIACC

Kon
pa3naesa

4

Koanposepsiemoro

JIEMEHTA

IIpoBepsiemble 3J1eMeHTHI COAEPKAHUS

DJIEKTPOJJUHAMUKA

43

##HParHH#MATHUTHOE ITOJIE. ODJIEKTPOMATI'HUTHAA MHAYKLA




TTocTossHHbBIE MAarHHUTEL. B3aumoeiictue

43.1
MOCTOSIHHBIX MarHUTOB
MarnutHoe nosie. BekTop MarHUTHON WMHIYyKLHH.
430 [IpuHnun cynepno3unyu. JIMHUM MarHUTHOU
o uHayKuud. KapTuHa JTMHUA MarHUTHOW MHIYKIUU
T10JIs1 IOCTOSIHHBIX MArHUTOB
MaruuTHOe moJie MpoBOAHUKA ¢ TOKOoM. KapTuna
JUHUW TOJS JJTMHHOTO MPSMOTO TPOBOJHUKA U
433 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYLIKH C
TokoM. OmeiTr  DOpcrema.  B3aumopeiicTBue
MIPOBOJIHUKOB C TOKOM
434 Cuna Amriepa, €€ MOyJib M HallpaBJICHUE
Cuna JlopeHua, €€ MOAylb U HalpaBJCHUE.
4.3.5 JBr>keHue 3apspKEHHOM 4YacTHIBI B OJTHOPOJAHOM
MarHuTHoM noJie. Pabora cunel Jlopenia
4.3.6 SIBneHue 3JIeKTPOMarHuTHOM UHIYKIIUU
4.3.7 IToTok BeKTOpa MarHUTHOM MHTYKIIMHA
438 OJAC uHAaykuuu. 3aKkOH  JIEKTPOMAarHUTHOM
e unaykin Papazes
Buxpesoe snekrpuyeckoe nose. DJIC uHIyKINHA B
439 MPOBOJHUKE, JBWKYLIEMCS IOCTYyNAaTEJIbHO B
OJIHOPOJIHOM MarHUTHOM I10JI€
4.3.10 [IpaBuno Jlenua
4311 NunyktuBHoCcTh. SBnenue camounaykuuu. IJC
e CaMOMHIYKITUH
4.3.12 DHEprusi MarHUTHOTO MOJIS KaTYIIKHA ¢ TOKOM
4.3.13 DNEeKTpOMarHuTHOE I10J1e
TexHuyeckue ycTporCTBa: MOCTOSHHBIE MAarHUTBHI,
4.3.14 3JIEKTPOMArHUTHI, IEKTPOJBUraTElb, YCKOPUTEIN
3J€MEHTApHbBIX YACTUILI, UHIAYKIUOHHAS [1€Yb
[Ipaktuueckue paboTbl. M3ydeHne MarHUTHOTO
MoJIsl KaTylku ¢ TokoMm. McciienoBanue nencTBUs
4.3.15 IIOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanne  sABIEHUS  3JIEKTPOMArHUTHOMN
UHYKIUN

KOJIEBAHUW A U BOJIHBI

5.1

#iHPari#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.1.1

Komnebarenpuas cucrema. CBoOOAHBIE KOIE€OAHMUS.
I'apmonunueckue xonebanus. [lepuox, uactoTa,
aMIIuTy1a ¥ (haza KoseOaHui




5.12

[IpyxvHHBINA MasATHUK. MaTeMaTHYeCKUl MassTHUK

YpaBHeHue TapMOHHYECKHUX Kose0aHui.
5.1.3 Kunematuueckoen  IUMHAMHYECKOE  ONHCAHUE
K0J1e0aTebHOTO ABMKCHUS
[IpeBpaiienne »HEPruM MpU  TaPMOHUYECKUX
514 koneOanusx. CBs3p aMIUDIMTYABl  KOJeOaHUI
o HCXOJTHOM BEJTWYMHBI C aMIUIUTYIaMH KoJieOaHUH
€€ CKOPOCTH U YCKOPECHUA
Kone6arenbHblit KOHTYD. CBobOoniHbIE
JNEKTPOMArHUTHBIE KOJeOaHWs B HUICATBHOM
5.1.5 KojeOaTelbHOM  KOHType. AHAJIOTUS  MEXay
MEXaHUYECKUMH u 3JEKTPOMArHUTHBIMU
konebanusmu. @opmyna Tomcona
516 3aKOH COXpaHEHHUS DHEPrMH B  HJCATHHOM
o K0JIe0aTeIbHOM KOHTYPE
BrinyxaeHHsie MEXaHUYEeCKue Kosie0aHusl.
5.1.7 Pe3onanc. Pe3onaHcHas kpuBasi. BbIHyXIeHHbIE
ANEKTPOMArHUTHBIEC KOJIeOaHNS.
518 [Iepemennsbiii Tok. CHHYCOUIANIbHBIN IEPEMEHHbIN
o TOK.
51.9 MoOIHOCTh MEPEMEHHOIO TOKA. AMIUTUTYJHOE U
o JIEHCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HATIPSKEHUS
Tpanchopmarop. [IpousBoacTtBo, mnepenada u
norpebieHue AIIEKTPUUECKOM SHEPrHUu.
51.10 DKOJIOTHYECKUE  PUCKM  TpU  IPOU3BOJCTBE
o AJIEKTPUYECKON SHEPIuM. Kynbrypa
WCIIOIB30BaHUSI AJIEKTPOIHEPTHUHU B MOBCEIHEBHON
KU3HU
5111 Texauyeckne ycTpoiicTBa: ceicmorpad,
o ANEKTPUYECKUI 3BOHOK, TUHUH 3JIEKTponepead
[IpakTuueckue paloThI. UccnenoBanue
3aBUCHMOCTH TIEpHO/Ia MaJIbIX KOJICOaHMI Tpy3a Ha
5112 HATA OT JJIMHBI HUTH W  Macchl TIpy3a.

HccnenoBanne mnepeMeHHOro TOKa B LEMU U3
[OCJIEIOBATENILHO COEAUHEHHBIX KOHIEHCATOpa,
KaTyIIKU U Pe3UcTopa

52

#iHPari#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexannueckue BOJTHBI, YCIIOBUSA
pacnpoCTpaHeHusl. [Tepuon. CkopocTb
pacnpocTpaHeHus U aAauHa BosHbI. [lonepeunsie u
MIPOJI0JIbHBIEC BOJHBI
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#iHPart#t#  Warepdepenumss u  audpaxius
MEXaHUYECKUX BOJIH

523

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa
toHa. TemOp 3ByKa

524

DNEeKTPOMarHUTHBIC BOJIHBL. Y CIIOBUS HU3ITyYCHHS
AJIEKTPOMArHUTHBIX BOJIH. B3amMHass opueHTarus
BekTOpoB E, B u U B a1leKTpOMarHuTHOW BOJIHE B
BaKyyMe

525

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH: OTPa)KE€HUE,
IIPEJIOMIICHUE, HoJisIpu3anus, Judpakuus,
uHTepdepeniys. CKOPOCTh ANEKTPOMArHUTHBIX
BOJIH

5.2.6

[[lxana »neKTPOMarHUTHBIX BOJH. lIpuMeHnenue
3JICKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpuHUMOBl ~ pajguMoOCBSI3M U TEJIEBHUJICHMS.
Paguonokanus. DOJIEKTPOMAarHUTHOE 3arps3HEHHE
OKpY’Karolien cpebl

528

Texauueckue YCTpOWCTBA: MY3bIKaJIbHBIE
WHCTPYMEHTBI, YJIBTPa3ByKOBas JUAarHOoCTUKAa B
TEXHUKE W MEIULUHE, DPaxap, paJuoNpUEMHUK,
TEJNEeBU30p, aHTeHHA, TenedoH, CBY-neup

53

#H#Part#HOIITUKA

5.3.1

[IpsimonuHeliHOE  paclpocTpaHeHHE  CBeTa B
oaHOpoaHOM cpene. JIyd cBeta

532

OtpaxkeHue cBera. 3aKOHBl OTPaKEHUS CBETA.
[TocTpoenne n3o0pa>keHHii B INIOCKOM 3epKasie

533

[Ipenomiienue cBeta. 3aKOHBI IPEIOMIICHUS CBETA.
AOQCOJIFOTHBIN MMOKa3aTeNb MPETOMICHHS

534

[Tonnoe BHyTpeHHee oTpaxkenue. I[IpenenbHbIN
YI'OJI IIOJTHOI'O BHYTPEHHETO OTPaKEHUS

535

Hucnepcus ceera. CloxHBII cocTaB 06€10ro CBeTa.

Lper

5.3.6

CoOuparone ¥ pacceuBarolye JIMH3bl. TOHKas
nuH3a. POKYyCHOE pacCTOSHHUE U ONTUYECKAs CHJIA
TOHKOM JuH3blL. [locTpoeHune wu300pakeHuil B
coOuparoIux U paccenBaromux jauH3ax. Gopmyna
TOHKOM JIMH3EI. Y BEINYCHHE, JaBaEMOE JTUH30M

5.3.7

[Ipenensl MpUMEHUMOCTH TEOMETPUUECKOU ONTUKH

5.3.8

Wutepdepennus cBera. KorepeHTHbIE HCTOUHUKH.
VYcnoBust HaOMOAEHNS MAKCUMYMOB U MUHUMYMOB
B UHTep(EpPEeHIIMOHHOW KapTHHE OT JBYX




CI/IH(ba3HBIX KOTCPCHTHBLIX UCTOYHHUKOB

Hudpakius cBera. JudpakumoHHass peméTka.
VYcnoBue HaOMIOIEHUS TIaBHBIX MaKCUMYMOB IPH
NaJCHUM  MOHOXPOMAaTHMYECKOrO0  CBE€Ta  Ha
TUGPAKIMOHHYIO PEIIETKY

539

5.3.10 [Tonsapuzanus cBera

Texuuueckue YCTPOWCTBA: OYKH, ayna,
¢doroanmnapar, IIPOEKIIMOHHBIN anmnapar,
MHKDPOCKOII, TEJIECKON, BOJIOKOHHAsI  ONTHKA,
TuQpakIuOHHas pelETKa, MOJIIPOU]

53.11

[Ipaktuyeckue paboTsl. M3mepenue mnokaszarens
5312 MPETOMJICHHUS. Uccaenosanue CBONCTB
o n3o0pakeHunii B muH3ax. Habnronenue nucnepcuu

CBCTa

BJIEMEHTBI CIIELIIUAJIBHOM TEOPUM OTHOCUTEJIBHOCTU

I'pannns IIPUMEHUMOCTHU KJIACCUYECKON
MexaHuKH. llocTynaTel TEOPUU OTHOCHUTEIBHOCTH:
MHBAapUaHTHOCTb MOAYJS CKOPOCTH CB€Ta B
BaKyyMe€, IPUHIUI OTHOCUTENBHOCTH DUHIITEHHA

6.1

OTHOCHUTENBHOCTh OIHOBPCMCHHOCTH. 33.M€IUI€HI/IC
BpPpEMCHHU U COKPAIICHUC AJIMHbI

6.2

6.3 DHEprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI

6.4 CBs13b Macchl € SHEPruei U UMITYJIbCOM CBOOOTHOM

YaCTHIIBI. DHEPTHs MOKOsI CBOOOTHON YaCTHIIBI

KBAHTOBAA ®U3NKA

7.1

HH#Par###3JIEMEHTBI KBAHTOBOW OIITUKU

®otonsl. @opmyna [Inanka cBsi3u sHEpTUN (HOTOHA

7.1.1 .
C ero 4acToTOi. DHeprust U UMNyJnsc GoToHA

OTtkpriTHe 1 uccaeaoBanue Gororpdexra. OmbITH

712 A.T'. CroneroBa. 3akoHsl hoTodhdekTa

VYpaBHenne OiHmTelHa a1 poroaddekra.

7.1.3
«KpacHas rpanuna» dporoaddexra

7.1.4 JlaBnenue ceera. Onwitel I1.H. JleGeneBa

7.1.5 XHUMHUYECKOE JIENCTBUE CBETA

TexHnueckue yCTpOUCTBA: (boTo3IeMEHT,

7.1.6
(dhoTomatuuk, conHeuHas 6atapesi, CBETOANO/T

7.2

CTPOEHHME ATOMA

Monens atoma Tomcona. OnbiTe Pezepdopaa mo
7.2.1 HCCIe0BaHUIO CTpoeHUs atoMa. [InanerapHas
MOJEJIb aTOMa




7.2.2

IToctynarer bopa. M3snydenne u morniouieHue
(OTOHOB IIpU MEPEXOje aToMa C OJHOIO YpPOBHS
SHepruu Ha Japyrod. Buasl cnektpoB. Crektp
YPOBHEN 3HEPTUU aTOMa BOAOPOJA

7.2.3

BousiHoBBIE CcBOKcTBa yactull. BonHbel ne bpoiis.
Kopmyckynsipao-BonmHOBOM ayanusm. Judpakus
3JIEKTPOHOB HA KpHUCTAILIaxX

7.2.4

CrioHTaHHO€ ¥ BBIHYXJEHHOE  M3JIy4YeHHE.
YcTpoicTBO U pUHLIKI PaOOTHI J1a3epa

7.2.5

TexHu4eckue yCTpOHCTBA: CHEKTPAIbHBIA aHAIN3
(criekTpockor), 1azep, KBAHTOBBIN KOMITBIOTEP

7.2.6

[IpakTHueckue paboTHI. HabGmronenue
JIMHEWYaTOro CeKkTpa

7.3

ATOMHOE A/1PO

7.3.1

Mertobl HaOMoIeHUS u perucrpanuu
3JIEMEHTAPHBIX YaCTHII

7.3.2

OtkpsiTue paguoaktTuBHOCTU. OnbITHI Pezepdopaa
[0 ONpPEACJICHUI0 COCTaBa  PaJMOAKTHBHOTO
m3nyuenusi. CpoiictBa anb(da-, Oera-, ramma-
u3nydeHus. BnusHue painoakTUBHOCTU HA JKUBbIE
OpraHU3MBI

7.3.3

OTkpeITHE TIPpOTOHAa U HeWTpoHa. HyknoHHas
Mozens sapa lelizenbOepra — MBaneHko. 3apsin
sinpa. MaccoBoe uuncio sapa. M3oronsl

7.3.4

Anbda-pacniaz. DNEKTPOHHBIA W TO3UTPOHHBIN
Oera-pacmal. I'amma-usnyuenue. 3aKoH
pPaAMoOaKTUBHOTO pacmaia

7.3.5

DHeprust CBSI3HM HYKJIOHOB B sijipe. SIepHbIe CHITBL.
JledekT macchl spa

7.3.6

S nepubie peakuyu. JleieHre U CUHTES sIIep

7.3.7

SAnepublii  peaktop. TepMosAIepHBIM  CHUHTE3.
[Ipobnembl U MEepCreKTUBHI SAEPHOI IHEPTETHKU.
DKOJIOTUYECKHE ACTIEKTHI AJIEPHON SHEPreTUKHU

7.3.8

OnemeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.
@yHIaMEHTAIbHBIE B3aUMOJAEHCTBUSA

7.3.9

Texnuyeckue ycTpoiicTBa: J03UMETp, Kamepa
Bunbcona, sinepHblil peakTop, aToMHas 6oM6a

7.3.10

[Ipaktuueckue paboTsl. McciaemoBanue TpexoB
gacTull (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKA

8.1

Bun 3Bé3gH0r0 HeOa. Co3Be3nus, spKue 3BE3BI,




IJIaHCThI, X BUAUMOC IBHXKCHHEC

8.2

Conneuynas cucrtema. [lmaHeTsl 3eMHOH TpyMIIbL.
HHaHeTLI-I‘ HUI'aHThl U HUX CHyTHI/IKI/I, KapJII/IKOBLIe
mw1aHeTsl. Manple Tesra COJTHEUHOU CUCTEMEI

83

Conane, ¢orocdepa m armochepa. ComHeuHas
AKTHBHOCTh

8.4

Ucrounuk sneprun ConHua v 3BE37

8.5

3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKH: Macca,
CBETHMOCTb, paauyc, TeMIlepaTypa, HX
B3aUMOCBSA3b. [[uarpaMma «CreKTpaIbHBIN KJ1acc —
CBETUMOCTBY. 3BE3 b1 IJIaBHOM
MOCJIEIOBAaTEIbHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTD) IS 3BE3 TJIaBHOU
MOCIICI0OBATEIbHOCTH

8.6

#H##Par##H#BuyTpenHee CTpOEHUE 3BE3 .
CoBpeMeHHbIE MPEJICTABIICHUS O MPOUCXOKIACHUN
u sBostonMu ConHIA U 3BE€37. DTanbl )KU3HU 3BE3]

8.7

Mneunsiii [1yts — Hama ['anaktuka. CnupanbHast
cTpyKTypa ['anaktuku, pacnpeneneHue 3BE371, ra3a
u neu. [lonoxenme w aBrkeHnue CoyHIIA B
lanakTuke. [Tnockas u chepudeckas mMoICUCTEMBI
lNanaktuku

8.8

Tunbel ramakTUkK. PaguorajakTUKM W KBas3aphbl.
UYEpHbIe ABIPHI B AIpax TAIAKTUK

8.9

Bcenennas. Pacmmpenue Bceenennoil.  3akoH
Xabb6mna. Pa3beranue ramaktuk. Bo3pacTt u paauyc
Bcenennoi, Tteopus bosbmoro B3psiBa. Mopeins
«ropsiueit Beenennoi». PennkroBoe n3itydyenne

8.10

Macmrabnas CTPYKTypa Bcenennoit.
MeraranakTuka. Hepeménnsie po0IIeMbI
aCTPOHOMHUHU




INPOBEPAEMBIE HA EI'D 110 ®PU3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOI
IHPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TPeOOBaHUS

IIpoBepsiemble TPeGOBaHNS K MPeIMETHBIM pe3yJIbTATAM O0CBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON MPOrpaMMbI CPeHEro 001Iero
o0pa3zoBaHus

CdopmMupoBaHHOCTh YMEHMI pacmo3HaBaTh (PU3MUECKHUE SBICHUS

(TIporiecchl) U OOBACHATH UX HA OCHOBE M3YYCHHBIX 3aKOHOB

BJ'IaI[eHI/Ie OCHOBOIIOJIarartouiiMu (bHSPI‘IeCKI/IMI/I IIOHATHAMH n

BEJIMYMHAMU, XapaKTEPU3YIOIUMH (PU3UIECKHIE TPOLIECCHI

CdopMHpOBAaHHOCTh yMEHHHM TNPUMEHSATh 3aKOHBI KJIACCUYECKON
MEXaHUKH, MOJIEKYJISIPHOM ¢buzukn " TEPMOINHAMHUKH,
9NEKTPOJMHAMUKH, KBAaHTOBOM (PM3MKHM JUIsl aHanu3a U OOBSICHEHUS
SBJICHUA MHKPOMHpA, MAaKpOMHUpPAa U MeramHpa, pas3jindarh YCIOBUS
(rpaHuLbl, 001aCTH) MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, TOHUMATh
BCceoOmmii xapakrep (yHIaMEHTAIBHBIX 3aKOHOB M OTPAaHHMYEHHOCTH
UCIOJIb30BaHUSI YaCTHBIX 3aKOHOB; AaHAJIM3MPOBATh (PU3MUECKUE
IpPOLIECChl,  HUCMOJIb3Yys  OCHOBHBIC  IIOJIOXKEHMS, 3aKOHBl U

3aKOHOMEPHOCTH

CpopMupOBaHHOCTh YMEHHUS pa3IWdaTh YCIOBUS MPUMEHUMOCTHU

Mojiesiel (pU3NUecKuX Tell U MPOoLEeCCOB (SIBICHHIA)

ChopMupoBaHHOCTH yMEHHUSI pemaTh pPacyETHBIC 3aJa4l C  SIBHO
3aJJaHHOI W HEABHO 3aJaHHON (hU3MYECKOW MOJETbIO: Ha OCHOBAHUU
aHalu3a YCJIOBUS BbIOMpaTh (U3UUYECKHE MOJAETH, OTBEYAIOIIUE
TpeOOBaHUAM 3a/1a4M, IPUMEHATH (POPMYJIbL, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTyJaTtbl  (U3UYECKUX  TEOpUH  TPU  HUCIOIH30BAHUHU
MaTE€MaTHUYECKUX METOJOB DPEIICHMsS 3a1ay, IIPOBOJUTH PacdyE€Tsbl Ha
OCHOBAaHUM HUMEIOUIUXCA [AHHBIX, AaHAJIU3UPOBATh pE3yJbTaThl U

KOPPEKTUPOBATH METO/IbI PELICHUS C YUETOM MOITYUYECHHBIX PE3yJIbTaTOB

Pemate kauecTBeHHbIE 3a7aud, TpeOyrOIMEe MPUMEHEHUS 3HAHUM U3
pPa3HBIX pa3fesioB IIKOJIBHOIO Kypca (PU3UKH, a TAaKKe HHTErpanuu
3HAHMW M3 JIpYyIrMX MPEIMETOB €CTECTBEHHOHAYYHOrO IMKJa:
BBICTPAUBAaTh JIOTMYECKYIO LEMOYKY pPacCy JE€HHUH C ONopol Ha

HN3Y4YCHHBIC 3aKOHBbI, 3dKOHOMCPHOCTHU U (l)I/ISI/I‘leCKI/Ie SABJICHUA

BH&}ICHI/IG OCHOBHBIMHU METOAaMU Hay4YHOI'O IIO3HaHUA,




UCTIIONB3YEMBIMU B  (PU3UKE: MPOBOJUTH NpPSIMblE U KOCBEHHBIC
U3MepeHusl (U3UYECKUX BEIUYHH, BbIOMpas ONTHMAJbHBIH CIIOCOO
HN3MCPCHUSA W UCIOJB3Yys HM3BCCTHBIC MCTOJAbI OIICHKH HOFpGHIHOCTeﬁ
U3MEPEHUH, TMPOBOJIUTH WCCIEAOBAHNE 3aBHCHUMOCTEH (PU3NIECKUX
BEJIMUYMH C HCIOJIB30BaHUEM TMPSAMBIX U3MEPEHHH, OOBIACHATH
MOJTYYCHHBIC PE3YJIbTaThl, UCIOB3Ys (PU3UYECKHE TCOPHUH, 3aKOHBI U
TIOHSITHSL, W JISaTh BBIBOJBI; COOIONATh MpaBmiia OE30MMaCHOTO Tpyaa
IpY TIPOBEJICHUH MCCIEIOBAHNN B paMKax y4eOHOIrO HKCIEpUMEHTa U
y4eOHO-UCCIICIOBATEIbCKON ~ JESITEIBHOCTH € HCIOJIb30BAHUEM
UQPOBBIX  W3MEPHUTENBHBIX  YCTPOMCTB M JJAOOpPaTOPHOTO

o0opyToBaHUs

ChopMHUpPOBAaHHOCT, ~ YMEHHMM  aHAJIM3UPOBaTH W OIICHUBATH
MOCJIE/ICTBHS OBITOBOM M MPOU3BOJICTBEHHOW JEATETLHOCTH YeJIOBEKa,
CBS3aHHON C (DM3MUECKUMH MPOILECCaMH, C MO3UIMI IKOIOTUYECKOM
0€e30MacHOCTH; MpeACTaBICHUI o palKoOHaIBLHOM
NPUPOAOIIOIB30BAHUHM, @  TakKe€  Pa3yMHOM  HCIOJb30BaHUH
JOCTMKCHUM HAyKHM MW TEXHOJOTHM IS JAJbHEWIIEr0 pPa3BUTHS

YECIO0BCUYCCKOI'O 06II.ICCTB3.

OBnageHne pa3IMYHBIMM CcriocobaMu  paboTel ¢ HHpOpMaLuei
(GU3MUECKOro  CoJepXkKaHHUA C  MCIOJb30BAaHMEM  COBPEMEHHBIX
MH()OPMAMOHHBIX TEXHOJIOTHH; pa3BUTHE YMEHHH KPUTHYECKOTO

aHaJIM3a U OLEHKHU TOCTOBEPHOCTH MOJTydyaeMOi HHPOPMAITIH

10

ChopMHUpPOBAaHHOCT, ~ YMEHHH  NPUMEHSITh  OCHOBOIIOJIAraIoIINe
ACTPOHOMHYCCKUC TIOHATUA, TCOPHMU W 3aKOHBI [JId aHaJIW3a U
00BsicCHEHUST (PU3UYECKUX TPOIECCOB, MPOUCXOASIIMX Ha 3BE3NAX, B
3BE3HBIX CUCTEMAX, B MEKTaJaKTUIECKOU cpeie; IBUKECHHS HeOeCHBIX

TEJ, YBOJIIOIMH 3BE3/ 1 BeenenHoi




HEPEYEHD DJIEMEHTOB COIAEPKAHUA, IIPOBEPAEMbBIX HA EID

11O PU3UKE

Kon
Kon .

pa3nena/r IIpoBepsieMblii 31eMeHT COIEPKAHUS
JIEMEHTA

eMbI

1 MEXAHUKA
1.1 KMHEMATHUKA
MexaHI/I'-IeCKOG IBUXCHUC. OTHOCI/ITGJ'II)HOCTB

MEXaHUYCCKOT'O ABHKCHMA. Cucrema orcuéra

MaTCpI/IaJ'ILHaSI TOYKa.

E€ pajuryc-Bekrop:
Ft)=(x{z) wr)=(r)),

TpaeKTopIA,
nepeMelIeHIIe:

1.1.2 Pe Cis— . & .
Ar =7 (ty)-r(t))=r, -1y = .
= (Ax, Ay, A2),

OyTE.
CnoxeHIe nepeMeme i
& =4, + 4
CkopocTh MaTepuanbHON TOUKHU:
. Ar e »
o=—oy =7"=(u,.v,.0.).
At |, pi
Ax L . ) .
v, =— =X, aHAJIOIH4HO v, =y,, v.=Z/.
1.1.3 At |

Crnoxenne CKOpOCTeil: v, =u, + 0, -

Brranciaenue NEPEMEIICHUSA U ITYTHU MaTCpHaHBHOﬁ TOYKH

IPU IPSIMOJIMHEHHOM JBM)KEHUH BJIOJIb OCH X IO TpauKy

3aBUCHMOCTH Vy(t)




’

" . Av o
YCRDPCH][C MaTepHaJIbHOI TOYKII: a = EL =S
¢ —s)

1.1.4
Av, . o
a =—- =(v,),’s aBaNOTYHO a, =(v, ), a. =(v.
m M_{I v . ’
PaBHOMEpHOE TPSAMOIMHEMHOE JBUKEHUE:
x (£) = x0 + voxt
x(?)
0
+
1.1.5

ox

Ux(t) - vox = const

()




Ox

const

PaBHOYCKopCHHOC HpHMOHHHCﬁHOC JABHIXKCHUC!

xX(N)=x,+ 0, t +=—

v(n=uv, +at
a, = const
w,—Y,= zax ( X3— rl)

v,
-

Hpn ABIDKCHIII B OITHOM HAIIPABICHNN IIVIE S =

CBoOoHOE NaieHne. Y CKOpeHHe CBOOOIHOTO MaICHHSI.

A | v,

Yo

o Xo \'

JIBuxkeHue Tena, OpOIIeHHOT0 MO YTIIOM 0, K TOPU30HTY:

1.1.7 [.\'(t):.v.-:+r.)c,,rr=.\;j +Uyycosa-t
S :
=y, +Uo_~"’g'T=.‘o -‘—U:sma—r-ng

-
-

v (1= u,, =U,cosa

v,(t)=v,, +g 1 =v,sina-gr

-

g.=0
g, =—g=const




1.1.8

KpuBonuneirinoe nBuxenune. J[BUKeHHE MaTepUATBHOM
TOYKH MO OKPYKHOCTH.

VYrnoBas v TMHEWHAs CKOPOCTh TOUKHU:

v=wR

wR

[Ipu paBHOMEPHOM ABMKEHUU TOYKH 1O OKPYKHOCTH

w =20 =211V
T

27

2o
. LleHTpOCTpEMUTENBLHOE YCKOPEHUE TOUKH:
2 2
duc = ﬁ =w R

uc




R
. IlomHOE yCKOpEHUE MaTepHaTbHON TOUYKU

Teépnoe Teno. [locTynarenbHOE U BpalllaTeIbHOE

H19 JIBUKEHHE TBEPIOTO Tea
1.2 JNHAMUKA
Nuepuuansupie  cuctembl  orcu€ra. IlepBblid  3aKoH
t2d Herorona. IIpuniun otHocuTensHOCTH ['anues
Macca tena. [toTHOCTH BeliecTBa:
p=m
\%
p
1.2.2 B




1.2.3

Cuna. [TpyHUIMI CynIepHO3ULIMU CUIL:

- — —

Fpasropeiictre = F1+ Fa2 + ..

paBHOZEHCTB




1.2.4

Bropoii 3akoH HeroToHa: s marepuanbHoit Touku B UCO

- -

F1=ma1

Ap = FAt




1.2.5

At
npu
F =const
F
const
-—
EZ F. 21

Tpetuit 3axkoH HproTOHA 1J11 MaTepuaIbHBIX TOYEK:

Fi2=-F21

12




21

1.2.6

3aKkoH BCCMUPHOTO TATOTCHUA: CUJIBI MIPUTIKCHUSA MCKAY
TOYCUYHBIMU MaCcCaMH PABHbI

F =Gz




Cuna Tsoxectu. LleHTp TsxecTn Tena. 3aBUCUMOCTDH CHIIBI

TSDKECTH OT BBICOTHI h Haa TIIOBEPXHOCTHIO IIJIAHETHI

paguycom RO:
mg =_GMm
(Ro + h)2
mg
(R
0
+
h)
2
GMm

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
Fx=-kx




—kx

Cuna tpenus. Cyxoe TpeHue.

Cuna TpeHUs CKOJIBXEHUS:

Fmp=uN

uN
1.2.8

Cuna TpeHus OKOsI:

Frmp < pN

IA

uUN

Koaddutment tpenus

JlaBnenue:

1.2.9

S




1.3

CTATHUKA

1.3.1

MoOMEHT CHJIBI OTHOCHUTEIIFHO OCH BpAIICHUS:

IM| = FI, rne | — mureuo cumbl

-

F

OTHOCHUTEJIBHO  OCH,  THpPOXOJAIIed  uepe3  TOUKy
MEPIEHIUKYISIPHO PUCYHKY

O

1.3.2

I_ICHTp Macc Tcia. HCHTp MacCC CUCTEMbI MaTCPHUAJIIbHBIX
TOYCK:

- -

- miri+mara+..
rum.= m +m +..
1 2







B OIHOPOJAHOM IIOJIC TSAXKECTH

—

(g = const)

const)
IIEHTP MAacc TeJa COBIAJAET C €ro IEHTPOM TSHKECTH

1.33

Ycnosus paBHosecus TBEpaoro rena B 1CO:

'f_l-l-‘—JI: +...=0
|I:"1 +F: +...=0

HH#P art#
1.34

3axoH [Tackana




JlaBienue B xuakoctH, nokosmieics B MCO:
P = Po+ pgh
p
HHHPar#t# | p
1.3.5
0
_l’_
pgh
3akoH Apxumena:
F Apx = - PebitecH
F
Apx
HHHParH# =
1.3.6
P




€CIIH TEJO M XKUIKOCTh MmokosATcsa B MCO, To

F Apx = pgVenitecn

Apx

pgv

BBITCCH

YcaoBue miaBaHus Te

1.4

3AKOHBI COXPAHEHN A B MEXAHUKE

Nmnynbc MaTepuanbHOM TOUKH:

— -

p =mv

HHHP artH
1.4.1
m
v
HHHP artH Hmnynbe cucteMbl e
1.4.2 P=pP1+Pa+..




3aKOH U3MEHEHHS M COXPAHEHHUS UMITYJIbCa:
HHHP artH# B ICO

143 T - N
Ap =A(p1+p2+..) = FienewnAt + F 28rewnAt + ...







1BHEIIH

At

2BHEIIH

At

B MCO , eciin

- - -

Ap =A(p1+ P2+ ..

A(




, €CIIH

1BHEIIH

2BHEIIH

— —

FiBnewn + F2BHewn + ...

0




0
PeakTuBHOE OBMKEHUE
F
—‘Q/’\
HHHP ATk Ar X
1.4.4 Pabota cribl Ha MaJIOM TIEPEMEIIICHHH:
A :|F|~|_\F|-cos a=F, -Ax
(}
)
MOoNHOCTb CHIIBL:
€CJIH 3a BpeMsi
At
1.4.5
At
paboTa CUJIbI U3MEHSIETCS Ha , TO MOIIHOCTh CHJIBI
AA
-— =F-v-cosa
Ar ar—0
46 Kunernueckas sHeprus MaTepualibHOM TOUKHU:

mv2 P2
Ewn= 2 =2m




KWH

my

2m

3aK0H U3MEHECHUS KHHETHYECKON OHCPTHUH CUCTCMbI

MatepuanbHbIX Touek: B MCO AEkun = A1 + A2 + ...

1.4.7

[TorenmmansHas SHEpTUs:

JIA IIOTCHIUMAJIbHBIX CHUII




A12 = E1noreny — E 2noteny —= A E noteny

1noreHn

2I0TEHI]

TOTEHI]

[ToTennuanbHas YHEPTUS MATEPUATLHOU TOUKH B
OJTHOPOJTHOM TIOJI€ TSXKECTH:

Enoteny = mgh

IIOTCHIL




mgh

[TorennuanbHast SHEPTHS YIIPYTo Ae(OPMUPOBAHHOTO

TCJA.
kx2
Enoteny = 2
TIOTEHILL
2
Jox

1.4.8

3aKOH U3MEHEHHUS U COXPAaHEHHS] MEXaHMUECKON SHEPruu:

Euex = Exux + Enoresn.

B IICO AE,ex = Ascex zenoresm. cun,
BHCO AE, =0, eClI Apcex meoorenn cx = 0

1.5

MEXAHNYECKUE KOJIEBAHIM A U BOJIHbI

1.5.1

l'apmonnueckne  koneOaHWs ~ MAaTEPHUAIBHONM  TOYKH.
Amvmmutyna wu  (Qaza  konebanuii. Kunemaruueckoe

OIIMCAaHHC:




x(f) = Asin( ot +9, ),

v.(N=x,

a(N=(v,), =-'x() =a +0'x=0
IJIe X - CMEILEHHE U3 PAaBHOBECHSL.

JlnHaMU4YeCKOoe ONKCaHue:

max =- kx,
ma
X
_kx’
rne
k = mw2
k
mao
2
. OTO 3HAYHT, YTO
Fx=-kx
F
X
—kx.
DHEepPreTunyecKoe ONHCaHHe (3axoH COXpaHEeHHMsI

MEXaHUYEeCKOMH BHCPFI/II/I) .




CBsi3p aMIUTMTYJBI KOJICOAHWN CMEIIEHUS MaTepHUaIbHON
TOYKM C aMIUIUTyJaMH KoyieOaHuid e€ CKOpOCTH H

YCKOPEHHSI:

Qe =M, a, =04

[lepnon 1 yactora KoneOaHuUi:

[lepron manbix cBOOOJHBIX KOJeOaHUNH MaTeMaTHYECKOIO

MasTHHUKA:
1.5.2 /
T=2x[—
£
[Teproa cBOOOHBIX KONEOaHU TIPYKMHHOTO MasiTHUKA!
m
T =2n_ [—
1.5.3 Breinyxnennsie konebanus. Pezonanc. Pesonanchas kpuBas

1.54

[lonepeunsile  u  mpoposnbHble  BOMHBL.  CKOpOCTbH

pacnpoCTpaHCHUS U JJIMHA BOJIHBI:

A=vT=D
v




Wutepdepennyst 1 qudpakuus BOJIH

1.5.5

3ByK. CKOpOCTBh 3ByKa

MOJIEKYJISIPHAS ®U3UKA. TEPMOAMHAMUMKA

2.1

MOJIEKYJISIPHASI ®U3UKA

2.1.1

Mopenu cTpoeHHs Ta30B, )KUIKOCTEH U TBEPABIX Tei. [ycTh
TepMOJMHAMUYECcKass cucteMa (teno) coctout u3 N

OJIMHAKOBBIX MOJIEKYJI. Torjaa KOMM4ecTBO BEIIeCcTBa
v=_N =m
Na pn




rac

* yuciao ABoOrajpo, m — Macca CUCTEMBI (Tela),
u

U
* MOJISIpHAsi Macca BELIeCTBa

2.1.2 TermnoBoe NBUKEHUE ATOMOB U MOJIEKYJT BELLIECTBA
2.1.3 B3aumMopeiicTBre yacTHIl BellecTBa
2.14 Juddysus. bpoyHoBckoe nBrxeHNE
2.1.5 Monens uaeanpHoro raza 8 MKT
CBsi3p MeXay J[JaBlI€HHEM U CpeaHell KWHETHYeCKOn
JHEPTHUEH MOCTYATEIHFHOTO TETUIOBOTO JIBHKEHUS MOJICKYJT
uaeansHoro rasza (ocuoHoe ypasuenne MKT):
p:lmmﬁ = E1'1 i i M En 5—3—-
3 3 % 2 3 o
2.1.6 rae m0 —Macca OAHON MOJIEKYJIBI,

n=N
%




- KOHIICHTPAIIHS MOJICKYJT

2.1.7

AbcomoTtHas Temneparypa: T =t +273K

2.1.8

CBs3b TCMIICPpATypbl Ta3a CO CpCZ[HCﬁ KHHETHYSCKOMN
aHeereﬁ MOCTYNaTCJIbHOIO0 TCIUIOBOTO JAIBMXKCHHUA €TO

MOJIEKY:

)

v .
-

kT

gnoc

N w

2.19

VYpasuenue p = nkT

2.1.10

MOI[CJIB NACAJIbHOT'O ra3a B TCPMOAWHAMUKE!

| VpaBrense Menreneesa — Kianeiiposa
l‘ BoepakeHHe [UD BHyTPeHHeH 3HepIrHA
VpaBHeHne MeHzneneepa — KrianeiipoHa (mprme
3aMmiIcH):
m pRT

pV=—RT=vRT =Nk, p=E"—
n Tl

BripakeHle U184 BEYTPeHHel 3HepIIl OIHOATOMH(
rasa (DpIMeHIMEIe QOpPME! 3aMIIcH):
3 3im

- 3 3
U=2vRT =2 MT=3PRr=ve, T=2p¥
2 2 2 vt =3P




3akoH I[aHLTOHa JJId JaBJICHUA CMECU Pa3pCKCHHBIX I'a30B:

P=p1+pP2t.

p
1
2.1.11
_l’_
2
_l’_
W3onporuiecchl B pa3peskeHHOM Ta3e ¢ MOCTOSHHBIM YUCIIOM
MoieKya N (C MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA V):
uzotepma (T = const): pV = const
n3zoxopa (V = const):
= const
2.1.12




const

b

nu3o0apa (p = const):
V = const

const

I'pacuueckoe npencrapiaeHue U3omnporeccoB Ha pV-, pT-u

VT- nuarpammax.
OO0beIMHEHHBI Ta30BbINA 3aK0H:

\')
PY const

pV




const

JJIA TIOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCLIHIGHHI)IG N HCHACBIOICHHBLIC IIaphbI. KaugectBennas

3aBUCUMOCTDL IINIOTHOCTHU W HAABJICHUSA HACBIIICHHOI'O IIapa

2.1.13
OT TeMIlepaTypbl, MX HE3aBHUCHUMOCTb OT 00BEMa
HACbIIICHHOI'O I1apa
BriaxHoCTh BO3yXa.
OTHOCI/ITeJILHaﬂ BJIA’KHOCTB.:
- pnapa( Ty~ __ pnapa(y
pHaCblu.mapa( 'D pHaCblu.l,napa( 'D
p
HacpIIapa
2.1.14
p

mapa

(N




HachIIIIapa

()

mapa

(1

H3menenue arperaTHbIX COCTOSIHUM BeEIlIECTBA: HCIIapCHUC

2115 Y KOHJICHCAIUsI, KUTICHHUE KUKOCTH
2116 N3MeHeHue arperaTHbIX COCTOSIHUM BEILECTBA: MJIABJIICHHUE
o Y KpUCTAJIU3aLus
2.1.17 [IpeobpazoBanue sHeprur B (pa3oBbIX MEpexo1ax
2.2 TEPMOJAMHAMUKA
2.2.1 TermtoBoe paBHOBECHE U TEMITEpaTypa
222 BnyTtpennss sneprus
Temmorepeaya Kak Crmocod W3MEHEHHUS BHYTpPEHHEH
223 sHepruu  Oe3  coBepmieHus ~— paboTel.  KoHBekmws,
TEIJIONPOBOAHOCTb, U3JIyYECHUE
KosmuecTBO TEMIOTHI.
VY nenbHas TEMIOEMKOCTD BELLIECTBA C:
Q =cmAT
224

cmAT




225

VY aenvHas Temaora mapoodpazoBanus L: Q = Lm.
VY aenbHas TeTuioTa raBieHus A: Q = Am.

Y aenpHas TeII0Ta Cropanus Tomnusa q: Q = gm

2.2.6

DneMeHTapHas paboTa B TEPMOIMHAMUKE:
A = pAV

PAV

Boruncnenue pabotel 1o rpaduky mpouecca Ha pV-

auarpamme

227

[IepBrlil 3aKOH TEPMOJMHAMUKMU:
Qu=AU12+A12=(U2-U1) + A12

(U




N

Anma0ara:
Q12=0=A12=(U1-U2) =AU12




U

2.2.8 Bropoii 3akoH TepmoauHamuku. HeobpaTumblie mpoiiecchl

[Ipunnune! nevictBus temioBbix MamuH. KIT/:

‘] - ‘4:amcx: - Qnrp _‘Qxc::| = 1_ Ion:.‘
MakcumansHoe 3Hauenne KIT. [uxn Kapno:
r S s
2.2.10 max N = M gpu, :M:]_TX_‘Y
I Barp T‘-—-v
YpaBHEHHE TEIIOBOTO OaaHca:
Q1+Q2+Q3+..=0

2.2.11
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3 SJIEKTPOJJMUHAMUKA
3.1 OJIEKTPUYECKOE ITOJIE

3.1.1

DJNeKTpu3alus Tea U e€ MPOABICHUA. DJIEKTPUUECKUU
3apsaa. /[IBa Buaa 3apsga. DiIeMEHTapHBIN 3JIEKTPUUECKUN

3aps. 3aKkoH COXpPAHCHUA JICKTPHUICCKOI'O 3apsia

B3aumoneiictBue 3apsiaoB. ToueuHbie 3apsiabl. 3aKOH
Kynona:
B OJTHOPOJTHOM BEIIIECTBE C TUIICKTPUICCKOM

MMPOHHUIACMOCTBIO




Fa qu:"k]: 1 c |‘71|'!q:|

are 4nee, r
313 OnekTpuueckoe mosie. Ero neiictBue Ha 3JIEKTpUYECKHE
3apsbl
Hanpsx€HHOCTB 371€KTpUYECKOT0 TOJIS:
* F
E =
(NpoGHbIN
E
q
TIPOOHBIi
3.14
F

[Tone Toueunoro 3apsiaa:

Er=k’fl2




OIHOPOAHOC II0JIC:

—

E = const.

const.

Kaptunbl 1uHMI HaNpsKEHHOCTH 3TUX TOJEH

IloTeHuIMaIbHOCTH QJICKTPOCTATUYCCKOI'O ITOJIA.

Pa3znocth MOTCHIUAJIOB Y HAIIPSKCHUC!

A12=q(¢p1-¢2) =- qA¢ =qU.
3.15




q(®

[loTenuuanbHas sHeprus 3apsia B AJIEKTPOCTATUYECKOM

TI10JIC.
W =q¢

q9




AW

IToTenmuan SJICKTPOCTATUYCCKOI'O ITOJIA:

=W
q
¢
q
w

CBs3b HaHpH)KéHHOCTI/I OJIAA ¥ Pa3HOCTH MOTCHIIUAJIOB JIJI1

OJTHOPOJTHOTO 3JeKTpocTaTudeckoro moist: U = Ed

3.1.6

[TpuHIMI CYTIepHO3UIIMH IEKTPUIECKHUX TOJIEH:

- — —

E=Ei1+E2+.,0p=¢p1+p2+..




3.1.7

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I1OJIE.

YCJ'IOBI/IC paBHOBCCI/I}I 3ap;1;1013: BHYTpI/I HpOBOI[HI/IKa
E1=0




0

, BHYTpH M Ha IIOBEPXHOCTH ITPOBOJIHHUKA ( = const

318 Jvpnektpuku B AIIEKTPOCTATUYECKOM rnosne.
JusnexTpudeckast IpOHUIIAEMOCTh BEIIECTBA €
Konnencarop. DnekTpo€MKOCTh KOHIEHCATOPA:

q
C -
U
C
U
q
3.1.9

DeKTpOEMKOCTD IJIOCKOT0 KOHICHCATOPA:

C =gg0S =¢Co
d

&€&




eC

3.1.10

HapannenLHoe COCAMHCHNEC KOHACHCATOPOB:

BN

q=q1+q2+.,U1=U2=..,Cnaparn-C1+C2+...




mapamt

IlocnenoBaTenbHOE COEUHEHHE KOHJACHCATOPOB:

U=U1+U2.,q1=q2~=.., %ocn =‘(]71 +é’2 + ..




TIocit







3.1.11

DHeprust 3apsHKeHHOT0 KOHJCHCATopa:

qU

cu

2C

qu CU2 @2
We=2= 2 =2C




3AKOHBLI IIOCTOAHHOI'O TOKA

Cuia Toka:
1=24
3.2.1 Al |y 0

ITocTosuHE TOK: I = const

Jns mocTostHHOTO TOKa q = It

VYcaoBus CyHICCTBOBAHUA DJICKTPUICCKOI'0 TOKaA.

322
Hanpsioxenne U u OJIC E
3akon Oma 111 yyacTKa LEMu:
I=U
R
1
323 R
U
304 DNeKTpUIecKoe COINPOTHUBIICHUE. 3aBUCHMOCTh

COIMPOTUBJICHUA OJHOPOAHOI'O MPOBOJHHKA OT €ro AJIMHBI 1




cedcHHs. Y ICIbHOE COIIPOTUBJICHUEC BCUICCTBA.

R=pl
S

Hctounuku Toka. JIC ucTouHnKa TOKa:

A ctopotuxeun
E =
q

325

A

CTOPOHHHUXCHIT

BHYTpCHHee COIMPOTUBJICHHUEC UCTOYHHKA TOKA




3axon Oma J1sl TOJTHOM (3aMKHYTOM) SJIEKTPUYECKOH LIeTu:

E =1IR +Ir, otkyzna
I1=E

Rr

1

Rr
32.6

E

E.;
- R
HapaJIJ'IeJILHoe COCANHCHUC ITIPOBOAHUKOB:
I=I1+12+..,U1l=02=...,
1 =1+1 +..
Rrnaparn  R1 R2

3.2.7 R

napaut







HOCHCHOBaTeHBHOC COCINHCHUC HpOBOI[HI/IKOB:
U=ul+uz2+..,I1=12=..,
Rnocn=R1+ R2+...

R

R
1
_l’_

R
2
_l’_
Pa6ora snextpuueckoro Toka: A = [Ut.
3axoH [xoyns — Jlenna:

Q =12Rt
Q
3.2.8 -

1
2

Rt

Ha pesucrope




U
RQ=A=I?Rt=IUt= o t
R

S

[’}

3.29

MOIHOCTB ANEKTPUUECKOTO TOKA:!

TemmoBas MOIITHOCTB, BBLACIACMAs Ha pE3UCTOPE:

MOIITHOCTh HICTOYHHKA TOKA:




3.2.10

CBoOOIHBIE  HOCUTENM  JJIEKTPUUYECKUX  3apsAoB B
IIPOBOJHUKAX. MexaHu3Mbl IPOBOJUMOCTH  TBEPJIBIX
METAJIJIOB, PACTBOPOB M PACIUIABOB JJIEKTPOJIMTOB, Ta30B.

[TonynpoBoauuku. I10yIpoOBOTHUKOBBIN U0/

33

MAT'HUTHOE IIOJIE

3.3.1

MexaHudeckoe B3aMMOJCUCTBHE MAarHuToB. MarHuTHoeE
none. Bekrop  MarHutHOM — mHAykKuuu.  [IpmHnmn

CYNEPIIO3UIIMY MAarHUTHBIX IOJIEH:

— — —

B=B1+B2+..




JlvHMM MHAYKUMM MarHutHoro mnojsa. KaprtuHa nuHMiA
WHIYKIUU MAarHUTHOTO OJIs IOJIOCOBOTO u

n0;11<03006pa3H0r0 IIOCTOSHHBIX MarHuTOB

332

OngIT 3pCTCI[a. MarauTHoe II0Jie MpOBOJHHUKA C TOKOM.
KapTI/IHa JIMHUHA UHAYKIOUW MAardvuTHOT'O IIOJIA AJIMHHOI'O
npsaMoro mnpoBOJHHUKA U 3aMKHYTOI'O  KOJIBLICBOI'O

IMPOBOAHMUKA, KATYIIKH C TOKOM

333

Cuna Amrnepa, €€ HanpaBJICHUE U BEIUYNHA:
F A =1Blsina

IBlsina
, TJIE 0, — YTOJI M)XKy HaIlpaBJICHUEM IPOBOIHUKA U BEKTOPOM

B

334

Cuna JlopeH1ia, €€ HanpaBJIeHUE U BEJINUNHA:

Frop=| q | vBsina

Jlop




|g|vBsina
IJIE€ O — YTOJI MEXIY BEKTOPAMH

v

l

. I[BI/I)KCHI/IC Sapﬂ)I(CHHOﬁ YaCTHIIbI B OAHOPOAHOM MAaroHuTHOM
T10J1€

34

OJIEKTPOMATHUTHA A UHAYKOUA

34.1

[ToTok BEKTOpa MarHUTHOW MUHTYKLIMH:
® = BnS =BScosa

BScosa




342

SArnenue snekrpomarauTHOM HHAYKIWU. D C nHAYKIMHA

3aKkoH anieKTpoMarHuTHOU nHaykuuu dapanes:

A
3.4.3 E=— =-@,
Aty
O/1C MHIYKIUHU B IPSIMOM TPOBOIHUKE JITUHOM |,
JBHXKYLIEMCS CO CKOPOCTBIO
v
,
344
Ll




)

B OJJHOPOJHOM MarHUTHOM oJie B:
| Ei |=Blvcosa

Blvcosa

, TJIe 0. — yroJl MeX/1y BeKTopoM B 1 HopMaibio

n

K IUIOCKOCTH, B KOTOPOM JI€KaT BEKTOPBI

- -

Inv

; €CITH




TO

Blv

[

| Ei |=Blv

3.4.5

[IpaBuio Jlenua

3.4.6

NHIyKTUBHOCTD:




h
I
~le

,umu @ =LL
Camounnykuus. 9J1C caMOMHAYKLIMH:

E, :-LHL =_LI"
-0

At

BHGPFI/ISI MAarauMTHOI'O IMOJIAI KaTYIIKKU C TOKOM:

LI2
WL=2

3.4.7 -

LI




3.5

SJIEKTPOMAT'HUTHBIE KOJIEBAHWA 1 BOJIHBI

3.5.1

Konebarenbublii koHTYp. CBOOOIHBIE 3JEKTPOMAarHUTHBIE

KoJieOaHus B UCATHHOM K0JIe0aTEIbHOM KOHTYpE:
| 9(7) =GemxSin( ¥ +p)

(1) =4, = o c08( ot + @) =T, cos{wr + )

®opmyna TomcoHa:

T-2m 1c

T
2
LC
, OTKyJIa
w =,12,ﬂ =_1
\/ LC
w
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LC

CBs3b AMIUIMUTY OBl 3apda/ia KOHACHCATOpa C aMHHHTYﬂOﬁ
CHIJIBI TOKa pu CBO60]IHI)IX SJICKTPOMArduTHBIX

KOJICOaHUAX B nacajibHOM KoJIe0aTeIbHOM KOHTYpC:

Tax

®

qmn

3aK0H COXpaHEeHHsI SHEPTUHU B UICATLHOM KOJebaTeTbHOM

KOHTYyDpE:
352
353 BrIHy X 1eHHBIE JIEKTpOMarHuTHBIE Kosebanus. Pesonanc
354 Ilepemennsii  TOK.  IlpomsBoxcrBo,  mepemada U

noTpebIeHUE ANEKTPUIECKON IHEPTUN




o | -

= "“":Hm:const
2 2 '

—

cU: LI cU
2

>
-

3.5.5

CBoiicTBa AJIEKTPOMAarHUTHBIX BOJIH. B3auMmHas opueHTanus

BCKTOPOB B SHGKTpOMaFHHTHOﬁ BOJIHE B BaAKyyM€:

- - -

E 1Blc

3.5.6

Ixana 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenue

OJICKTPOMArdHUTHBIX BOJIH B TCXHUKE U 6BITy

3.6

OIITUKA

3.6.1

[IpssMonMHENHOE PacIpPOCTpaHEHUE CBETAa B OJHOPOIHOMU

cpene. Toueunslit ucrounuk. Jiyd ceera

3.6.2

3aKOHBI OTpaKEHUS CBETA.

a=p




3.63

[TocTpoenne n300paxeHuii B MIIOCKOM 3epKajie

3.64

3aKOHbI PEIOMIICHUS CBETA.

[Ipenomienue cBera:

n;sina = n,sinp.

sino.

sinp.

AOCOIIIOTHBIN MOKAa3aTeIb TIPCIIOMIICHUA:

Na6bc = C
v

abc




OTHOCHTENbHBIN NT0KA3aTENb IPETOMIICHHS:

NotH=N2 =V1
ni v2

OTH




<

—

Xop ydei B Ipu3Me.

COOTHOIIICHHE YacTOT M COOTHOIICHHWE JUIMH BOJH TIPH
Nepexose MOHOXPOMAaTHYECKOTO CBETa 4Yepe3 TpaHHIly

pasaciia ABYyX ONTHYCCKUX CPCI:

3.6.5

[TonHOE BHYTpEHHEE OTPAKEHUE.
IIpenenbHBbIii yroi MOJIHOTO BHYTPEHHETO OTPAYKEHUS:

Sinanp=_1 =n2

Nnoth ni

Sino,




OTH

3.6.6

CoOuparomyie 1 paccerBaronIve JUH3bL. TOHKas JHMH3A.

DOKyCHOE PaCCTOSIHUE U ONITUYECKAas CHJIa TOHKOM JIMH3BI:




3.6.7

D=1
F
D
F
1
®opmyJia TOHKOU JIMH3BL:
1l+1=1
d f F




VYBenuuenue, JaBaeMoe JIMH30M:

r=h-1f]

H d
r
H
h




d T

F
F\'\\M h
¥ §

-
B ciyuae paccenBaroiieil JIMH3bI:

DO=F=10,
D
D
0
==
3.6.8 F




=5
f

Xon Jy4a, MpOIIEIUIETrO JIMH3Y MO0 POU3BOJIBHBIM YIJIOM
K e€ riaBHoOU onrtuyeckoi ocu. IlocTpoenne nzoOpakeHuit
TOUYKHU U OTpE3Ka NPsAMON B COOMPAIOLIUX U PACCEUBAIOILUX

JIMH3aX U UX CUCTEMAax




doroanmapaT Kak oONTHYeCKW mpubop. [maz  kak

3.6.9
ONITUYECKasi cucTeMa
Nutepdepennus ceera. KorepeHTHbIE HCTOYHUKHU. Y CIIOBUS
HaOII0ACHUS MaKCHUMYyMOB " MUHHMYMOB B
UHTEp(PEPEHIIMOHHON KapTHMHE OT JABYX CHH(a3HbIX
KOT'€pEHTHBIX NICTOYHHUKOB:

3.6.
- - S
MAaKCIIMVMEI — A= 2m—, m=0,£1,£2,+3
al , + 2
MIIHIIMYMEI — A=(2m+1)-, m=0,+1,+2,+3
Judpaxnus cera. Judpakumonnas pemérka. YciaoBue
HAOJIIOAECHUST TJAaBHBIX MAaKCUMYMOB IIPH HOPMaJbHOM
MaJeHUH MOHOXPOMAaTHYECKOIro CBETa C JJIMHOM BOJHBI A
Ha peméTKy ¢ nepuoaom d:
dsingm =mA,m=0,+/-1,+/-2,+/-3,...
dsin@

m

3.6.11 _
mA,
m
0,
+/
1,




3.6.12

Hucniepcus ceera

KBAHTOBAA ®U3UKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOU 1Y AJI3M

4.1.1

lI'umote3a M. [1nanka o kBanTax. @opmyna [lnanka: E = hv

4.1.2

pc

®oToHbl. DHeprus GpoToHa:

E =hv=hc=pc
A

he

Nmnynse ¢poToHa:

T

I
|

I
o2

I
b=
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AN

hv

®otoddpexr.

OnbITHI

AT.

CroneToBa.

3aKOHBI




doroaddexra

4.14

VYpaBuenue DitHmTeitHa 115 portoaddexra:

E(IbOTOHa = ABbIXO,El,a + EKVIHInaX,

¢orona

ABBIXOIA
+

KUHmMax

rae,

E ¢ortona = hv = he,
A

orona




hv

he

BBIXOJa

he

Ageixoga = hvkp = he
Axp




mv?2
E kvHmax = inax = eUszan

KUHmax

my

max

eU

3arn

JlaBneHue cBera.
4.1.5 JlaByieHue cBeTa Ha MOJIHOCTHIO OTPAYKAIOILYIO TOBEPXHOCTh

" Ha IIOJIHOCTBIO ITOIJIOIIAOINY IO ITOBECPXHOCTDH

OU3NKA ATOMA

4.2.1 [ImanerapHas MoAENb aTOMA

422 [Toctynatsl bopa. Uznyyenue u norsomienrue GOTOHOB NpH




IIepexo/ie aTOMa C OJHOT0 YPOBHS SHEPIUHU Ha Jpyroi:

hvmn . -h_c - I'En —Em
/2

“mm

423

JInHenyaTblie CIEKTPBI.

CriekTp ypoBHEl SHEprHH aTOMa BOJAOPO/a:

-13,63B

E_=

n

n=l.23. ..
n

43

OU3NKA ATOMHOI'O AJPA

4.3.1

Hyxnonnas monens siapa I'eitzenbepra — MBanenko. 3apsia

sapa. MaccoBoe 49ucio sapa. H3oT1omnsl

432

PannoakTMBHOCT®.

Annda-pacman;
AX->%3Y+ $He
bera-pacma.

DneKTpOHHBIN B-pacna;

0

."1 .'.& 7 “',
ZX—>z_1‘l g 7 le“‘\re

[To3utpoHnHslit B-pacnan:
Ay . Axr O ;o
Zk%z_:y T ;€ +V o

"amma-uzmydenue

433

3aKO0H PaJMOaKTHBHOIO PacIaia;
-t
N ¢)=Nox2T

N@)




[Tycth m — Macca paguoakTUBHOTO BeniecTa. Toraa
-t
m@E)=mo*2T

m(t)

-t
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SnepHbie peakuuu. [leneHne u CUHTE3 siaep
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