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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3MKe Ha ypOBHE CpedHero obmero oOpa3oBaHus pa3zpaboTaHa Ha
OCHOBE TOJIO)KCHHH W TpeOOBaHWI K pe3yabTaTaM OCBOCHHS OCHOBHOU 00Opa3oBaTelbHOM
nporpammel, npeacraBieHHbx B @I'OC COO, a Takxke ¢ yu€rom (denepanpHOil paboueid
nporpamMmbel BocnuTanus W KoHnenuuu mnpemnopaBaHus ydeOHOro mnpenmera «Du3uka» B
oOpa3oBaTenbHBIX ~ OpraHm3ammsax Poccuiickoit  @Denepanuu, peaau3ylOIMMX OCHOBHBIC
o0Opa3oBaTesbHbIe IPOTPAMMBI.

[Iporpamma 1o (¢u3uke ompenenser 00sg3aTeNbHOE IPEIMETHOE  COJIEpIKAHHE,
YCTAQHABJIMBAET PEKOMEHIYEMYIO IIOCIIEOBATEIBHOCTh M3YYEHHsI TEM W Pa3/eioB y4eOHOTO
npeaMera ¢ y9€TOM MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKH Y4eOHOTO
mporecca, BO3pacTHBIX ocoOeHHocTed oOywatomuxcs. Ilporpamma mno ¢usuke gaér
MIpEJCTaBICHUE O IEIISX, COAEpKaHUM, oOImel crparernu OOy4YeHHUs, BOCHUTAHUS U Pa3BUTHUS
0o0yJaronmxcs cpecTBaMu yueobHoro npeamera «duznkay Ha yriayOaEHHOM ypOBHE.

Nzyuenne xypca GU3MKK yrIyOJIEHHOTO YPOBHSA TIO3BOJISIET PEAIM30BaTh 3a/1aud
npodeccHOHATFHONW OpPHEHTAIH, HAIPABICHO HA CO3/IaHUE YCIOBHH JUIS NPOSBICHUS CBOHMX
WHTEIUICKTYaJIbHBIX W  TBOPYECKHX CIIOCOOHOCTEH KaKIBIM  OOYYarOUMIMMCS, KOTOpBIE
HEOOXOIUMBI ISl TPOAOJDKEHUS oOpa3oBaHMs B OpraHuM3alusax MpodeccrnoHaTbHOTO
00pa3oBaHus MO pa3TMIHBIM (GU3UKO-TEXHUIECKUM M WHYKEHEPHBIM CIEIIHATBHOCTSIM.

B mporpamme mo ¢u3MKe ONPENeNstoTcsl TUIAHUPYEeMbIe Pe3yiabTaThl OCBOCHHUS Kypca
¢bu3nKn Ha YpOBHE CcpeaHero oOmiero oOpa3oBaHMSA: JIMYHOCTHBIC, MeETalpeAMETHBIC,
npeaMeTHBIC (Ha yriryOnéHHOM ypoBHE). HaydHO-MeTOo10/10THUeCcKO OCHOBOM 171sl pa3paboTKu
TpeOOBaHUN K JMYHOCTHBIM, METANPEIMETHBIM W TPEAMETHBIM pe3yibTaTaM OOy4Jaromuxcs,
OCBOMBIIIMX MPOrpaMMy 1Mo (PU3MKE HA YPOBHE CpeIHEro o0mero oOpa3oBaHus Ha yriayOaéHHOM
YpOBHE, SIBJISETCS] CHCTEMHO-/IETEIbHOCTHBIN MOIXO/.

[Iporpamma 1o ¢u3uKe BKIIOYACT:

IUIaHUPYEMbIE PE3YyNbTaThl OCBOEHHUS Kypca (U3MKU Ha YriayOlnEHHOM YpOBHE, B TOM
quclie IpeIMETHBIE PE3YIbTAThI M0 TOJaM 00y4YeHHUS;

coziepkanue ydeOHoro npeamera «Pu3nka» Mo rogaM o0ydeHus..

[Iporpamma mo ¢Qu3uke MMeeT MPUMEPHBIA XapakTep W MOXET ObIThb HCIOJIb30BaHA
YUUTEISIMU (U3UKH JUTSI COCTABJICHUS CBOMX PabOUUX MPOTpamM.

[Iporpamma 10 (Qu3MKEe HE CKOBBIBAET TBOPYECKYIO WHHULMATUBY YUUTEIEeH U
MPEIOCTABISIET BO3MOXHOCTU [UISl peaju3alud pa3jIMYHbIX METOJUYECKUX MOJIXOJ0B K
MpenojaBaHuio (pU3MKKW Ha YrayOJIEHHOM YpOBHE IPH YCIOBHHM COXPAaHEHUsS O0s3aTeIbHON
4acTU COJEp KaHUs Kypca.

®du3rKa Kak HayKa 0 HauOoJee 00IKX 3aKOHaX MPUPO/IbL, BBICTYIAs B Ka4eCTBE Y4eOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIAJ B CUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
konpHBIA Kypc (UMK — CHUCTEMOOOpA3YIOUIU [l €CTeCTBEHHO-HAYUHBIX YYeOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBICHU, H3ydaeMbIX
XUMHeH, Ouosoruel, pusnueckoi reorpadueid u acrponomueil. Mcnonp3oBaHue U aKTUBHOE
pUMeHeHHe (PU3MUECKUX 3HAHHUI OMpPENeNUIo XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe HSHEpPreTHKH, TPAaHCIOPTa, OCBOEHHUS KOCMOCA, MOJY4YEHHsS HOBBIX
MaTepHalioB C 3aJaHHBIMU cBoiicTBaMu. M3ydyeHune ¢(u3MKM BHOCUT OCHOBHOM BKJIaJg B
(dbopMUpOBaHHE €CTECTBEHHO-Hay4YHOW KapTHHBI MHUpa oOydaromierocs, B (opMHpOBaHHE
YMEHUI NPUMEHSATh Hay4YHBIH METO/] MO3HAHUS IIPU BBIIIOJHEHUN UMM y4eOHBIX MCCIIEJOBAHUM.

B ocHOBY kypca (U3MKH Ha ypOBHE CpeAHEro oOIero oopa3oBaHMs MOJOKEH Psiji UACH,
KOTOPBI€ MO’KHO pacCMaTpUBATh KaK MPUHIIMIIBI €r0 TOCTPOCHUS.

Hoesa yenocmnocmu. B cOOTBETCTBUM C HEW KypC SIBJISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fesioB (U3UKH, BKIIOYAET KaK BOMPOCH! KIACCHUECKOM, TaK U
COBpEMEHHOM (PU3UKH.



Hoea zenepanuzayuu. B cooTBeTCTBMM C Hell marepuan Kypca (U3MKA OOBEIUHEH
BOKPYT (u3nueckux Teopuil. Benmymmm B Kypce siBisiercss (opMupOBaHUE TPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanus npeanojaracT UCMoJIb30BaHUE TYMaHUTAPHOTO
noTeHnuana (pu3n4Ieckoil HayKu, OCMBICIICHHE CBS3HM Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHUYECKUMU, HDABCTBEHHBIMU U IKOJIOTHYECKUMU MPOOIEMaMHU.

Hoess npuxnaonou nanpasenennocmu. Kypc dusuku  yriyOon€HHOro  ypoBHS
MIPENIOJIAraeT 3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUUYECKUX U TEXHOJOTUYECKUX IMPUII0KEHUN
M3YYEHHBIX TEOpHUH U 3aKOHOB. IIpu 3TOM paccmarpuBaroTcs Ha ypOBHE OOLIUX MPEACTABICHUN
U COBPEMEHHBIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTUHU.

Hoea 3xonozuzayuu peanusyercs IOCPEICTBOM BBEACHUS 3JIEMEHTOB COJEp)KaHus,
MOCBSAIIEHHBIX IKOJIOTMUECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHUEM
TEXHHUKH U TEXHOJIOTUH, a Takke 00CyX AeHUsI TPo0IeM palliOHAIBLHOTO MPUPOOIIOJIb30BAHUS U
9KOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHnue coaepkaHus MPOrpaMMbl MO (U3HUKE JOJDKHO OBITH MOCTPOECHO Ha MPHUHIMIIAX
CHUCTEMHO-AEATEIbHOCTHOTO NoaxoAa. [y Gu3uku peanusanus 3TUX NPUHIUIOB 0a3upyeTcs Ha
HCIOJIb30BAHUU CAMOCTOSITENIbHOTO SKCIIEPUMEHTa KaK IMOCTOSHHO JEMCTBYIOIIETro (QakTopa
yueOHOro mpouecca. /[l yrayOGn€HHOro ypoBHS — 3TO CHCTEMa CaMOCTOSITETBHOTO
YUYEHUYECKOTO OKCIIEPUMEHTa, BKJIIOYAIOMIET0 (POHTANbHbIE YYEHHUYECKHE OIBIThl IpHU
M3Y4YeHUH HOBOTO Marepuajna, JiabopaTopHble paOoThl M paboTel mpakTtukyma. Ilpu sTom
BO3MOXHBI JiBa crioco0a peanuzauuu (HU3NYECKOTO MpakTHKyMa. B mepBom ciyyae mpakTUKyM
npoBoauTcs 6o B koHue 10 u 11 ximaccoB, mubO mocie MepBoro M BTOPOrO IMOJYTOAWM B
KaXJIOM M3 3THX KJIaccoB. BTopoit cmoco06 — 310 mHTerpamus paboT MpakTUKyMa B CUCTEMY
a00paTOPHBIX PabOT, KOTOPHIE MPOBOMATCS B TpoIiecce u3ydeHus pasaena (temsi). [Ipu stom
moJ paboTaMu MPaKTUKyMa OHUMAETCsl CAMOCTOSITENIbHOE UCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BUAA O€3 MOIaroBOi WHCTPYKIIHH.

B mporpamme mo ¢gusnke cucreMa yUeHHYECKOro SKCIIEPUMEHTa, Ja00paTOpHBIX paboT u
MPaKTUKyMa MpeJCTaBlIeHa eIUHBIM MepeuHeM. BoiOop TeMaTHKy Ui 3TUX BUAOB YUEHUYECKUX
MPaKTUYECKUX PabOT OCYILECTBISETCS Y4aCTHHKaMU 00pa30BaTENIbHOTO Ipoliecca MCXOAS U3
OCOOCHHOCTEl MOYPOYHOIO TIUIAHUPOBAaHWSA M OCHauleHus kaOuHeTa ¢usuku. Ilpu sToM
obOecrieunBaeTcss OBJaJieHWE OOYUYAIOUIUMUCS YMEHUSIMH TPOBOJUTH MPSMble M KOCBEHHBIE
U3MEpEeHUs, UCCIENOBaHUs 3aBUCUMOCTEH (M3MYECKUX BEIMYMH U IMOCTAHOBKY OIIBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHKME yAeseTCs peUIeHUI0 PacyETHBIX M KaueCTBEHHBIX 3an1ad. [Ipu stom
JUIs pacu€THBIX 3a7lad MPUOPUTETOM SIBISIOTCS 3a/laud C SBHO 3aJaHHOW M HESIBHO 3aJaHHOU
(buznyecKoil MoesbIO, MO3BOJISIIOIINE MPUMEHSATh U3YYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KakK
W3 OJIHOTO paszfenia Kypca, TaKk U MHTErpUpysd NPUMEHEHHE 3HaHWI U3 pa3HbIX paszaenos. s
KaueCTBEHHBIX 3aJa4 TMPUOPUTETOM SBJISIIOTCS 3aJaHusi Ha OOBsSCHEHUE/NpeacKa3aHue
MpoTeKaHus (PU3MUECKUX SBICHUN M MPOIECCOB B OKPYXKAIOUICH XU3HM, TpeOyrolue BhIOOpa
(buznyecKoi MoJeNnu i CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO Kk MaTepuasbHO-TEXHUUYECKOMY
o0ecreyeHn0 y4yeOHOTo mpolecca Kypc (U3MKH YriIyOJIEHHOTO YpPOBHS Ha YPOBHE CpEIHETro
oOmiero o0Opa3oBaHUs JOJDKEH H3y4aTbCs B YCIOBHAX IpeIMETHOro KabuHeta. B kabunere
($U3UKN JOKHO OBITh HE00X0AUMOE J1abopaTopHOE 000PYIOBaHKE AJIS BHIIOJIHEHUS YKa3aHHBIX
B MporpamMMme Mo (pus3mke y4eHHUECKHX OTBITOB, TAOOPATOPHBIX pabOT U pabOT MpPaKTHKyMa, a
TaKXe IEMOHCTPALMIOHHOE 000pYyI0BaHHE.

JleMoHCTpaloHHOe 000pyaoBaHHE (OPMHUPYETCS B COOTBETCTBUM C HPUHIUIIOM
MUHUMAaJIbHON JJOCTATOYHOCTH U 00ECHEeYMBACT MOCTAHOBKY MEPEUMCIEHHBIX B MpPOTpaMMe I0
¢u3MKe KIIOYEBBIX JEMOHCTpAlMH sl HMCCIEJOBAHUS HM3y4aeMbIX SBJICHHH M IPOLECCOB,
SMIUPHUUYECKUX U (DYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.



JIaGopaTtopHoe 00OpyAOBaHHE Al YICHHYECKHX IMPAKTUYECKHX PadoT (Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMIUIEKTOB M 00ECHeuMBaeTcs B pacuére OJHOTO KOMIUIEKTAa Ha JIBYX
oOyyaromuxcs. Temarnyeckue KOMIUIEKTHI J1abOpaTOpHOTO OOOpYJIOBAaHUS JOJDKHBI OBITh
MOCTPOEHBI HAa KOMILUICKCHOM HCIOJIb30BaHUM AHAJIOTOBBIX M IU(POBBIX MPHUOOPOB, a TaKKe
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOpATOPHI.

OCHOBHBIMU TIETISIMH U3Yy4eHHSI (PU3UKH B 00111eM 00pa30BaHUM SIBIISIOTCS:

(dbopMupoBaHHE HHTEPECA U CTPEMJICHHUS 00yJarOINUXCA K HAYIHOMY U3YUSHHIO TIPUPOIHI,
pa3BUTHE UX MHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHWH O HAYYHOM METOAE TO3HaHUS U  (HopMUpOBaHHE
HCCIIEIOBATENILCKOIO OTHOIIEHUSI K OKPYXKAIOIIUM SIBJICHUSIM;

(dbopMupoBaHHEe HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa M3y4eHUsS OCHOB CTPOCHUS
MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DPM3UKH;

(¢hopMHpoBaHHE YMEHHUH OOBSACHATH SIBJICHHS C UCIOJb30BaHHWEM (U3NYECKUX 3HAHUM U
Hay4YHBIX JI0Ka3aTeJIbCTB;

(¢hopMHpoBaHHE MpPEACTaBICHUN O poiu (QU3MKK IJi pa3BUTUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE TPEACTABIEHUH O BO3MOXKHBIX cdepax Oyaymeld npodeccuoHaIbHOM
NEeSITeNIbHOCTH, CBSI3aHHBIX C (U3MKOM, MOArOTOBKAa K JalibHEWIIeMy OOY4YeHHMIO B ATOM
HaIpaBJIEHUU.

JlocTkeHne 3TUX Ieneld oOecreyrBaeTCsl PeUIeHHEeM CIEAYIOUIMX 3aJad B Ipollecce
M3y4YeHus Kypca (U3HKH Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus:

MpHOOpeTeHne CUCTEMBI 3HaHUI 00 O0mMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSIX, BKIIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, IEKTPOJUHAMUKY, KBAHTOBYIO (PH3UKY
1 BJIEMEHTHI aCTPO(U3HKY;

(dbopMupoBaHHE YMEHUHN IPUMEHATh TEOPETHUECKUE 3HAHUS 7151 OObSICHEHUS GU3NUECKUX
SIBJICHUH B IPUPOJE U JUIS IPUHATUSA NPAKTHUECKUX PELICHNH B IOBCEAHEBHON )KU3HH;

OCBOEHME CIIOCOOOB PEIIEHUS PA3JINYHBIX 3a]a4 C SIBHO 33JaHHON (PU3MUECKON MOJENbIO,
3aja4, MOJpPa3yMEBAIOUIMX CaMOCTOATENIBHOE CO3AaHUE (U3MUECKOW MOJeNH, aJeKBaTHOU
YCIIOBMSIM 33Jja4y, B TOM YHCJIE 3a/1a4 HHXXEHEPHOT'O XapaKTepa;

[IOHMMaHUe (PU3MYECKMX OCHOB M IPHHLUUIOB JEHCTBUSA TEXHUYECKUX YCTPOMCTB MU
TEXHOJIOTHYECKUX ITPOLIECCOB, X BIMSHUS Ha OKPYXKAIOILYIO CPeNy;

OBJIAZICHUE METOJaMHU CaMOCTOSTEJIbHOIO IUIAHUPOBAHMUS M IPOBEAEHUS (U3NYECKUX
SKCIIEPUMEHTOB, aHalIM3a W MHTEpIpeTanuuy HUHPOpMaLuu, ONPEeAETICHUs JOCTOBEPHOCTU
MOJIy4EHHOTO pe3yibTara;

CO3/IaHUE YCIOBHM JUIsl pa3BUTUS YMEHMH INPOEKTHO-HUCCIIEA0BATENIbCKOM, TBOPYECKOMH
NeSATebHOCTH;

pa3BuUTHE HHTepeca K chepaM npodecCuOHaTbHOMN NesITeIbHOCTH, CBA3aHHON C (PU3UKOH.

B coorBerctBun ¢ TpeboBanusmu PI'OC COO yrnyOnéHHBIH YpOBEHb H3Yy4EHUS
yueOHoro mnpeamera «®Pusnka» Ha YypOBHE cpegHero oOmero oOpa3oBaHHs BbIOMpaeTcs
00y4aromuMuCs, IUIAHUPYIOLUIUMH IPOAOJIKEHHE 00pa30BaHMs MO CIELUAIBHOCTAM (PU3HKO-
TEXHUYECKOTO MpoQuIIs.

Ha u3ydenue ¢puzuku (yriyOn€HHBIA ypoBeHb) Ha YPOBHE CPEAHEro o0I11ero oopa3oBaHus
otBoguTcs 340 yacos: B 10 kmacce — 170 gacoB (5 wacoB B Hezento), B 11 kmacce — 170 wacoB (5
4acoB B HEJICITIO).

[Ipenyiaraemslii B mporpamme 1o (pU3MKe MepeueHb JJAO0OPATOPHBIX U MPAKTUYECKUX paboT
SBIISICTCSI PEKOMEHJIOBAHHBIM, YYHMTENb JEJaeT BbIOOp IMpoBeAeHUs 1abOpaTOpHbIX paldoT U
OTIBITOB C YYETOM UHAUBUAYAIBHBIX OCOOCHHOCTEN 00yJatoLIXCs.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Paznen 1. HayuHnblii MeTOX MO3HAHUS IPUPOBI.

®usuka — (yHJaMeHTalbHAs Hayka o mpupoje. HaydHplii MeToa MO3HaHUS U METOJbI
uccaeaoBaHusl GU3NUYECKUX SBICHUM.

DKCHEPUMEHT U TEOpHUs B IpoIiecce MO3HaHUs npuposl. Habmoaenne u SKCepuMeHT B
¢dusuke.

Crnioco0b1 n3MepeHns (U3NYECKUX BEIMYMH (QHAJIOTOBBIE W IU(POBBIE M3MEPHUTEIbHBIC
PUOOPHI, KOMITBIOTEPHBIC JATYUKOBBIC CHCTEMBI).

[TorpentHocT U3MepeHUi (GU3HUECKUX BEIUYHH (a0COTIOTHAS U OTHOCUTEIIbHAS).

MonenupoBanue (U3NYECKUX SIBICHUM M MPOLIECCOB (MarepuaibHas TOYKa, aOCOIIOTHO
TBEPIOE TEJO, UeATbHAS KUIKOCTh, UACATbHBIN ra3, TOUSUHbIN 3apsan). [ unoreza. duzndeckuit
3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. DU3ndecKast TEOpHsl.

Ponp m mecto ¢usuku B (HOpMHpPOBAaHMM COBPEMEHHOM HAy4yHOH KapTHHBI MHpa, B
MPAKTUYECKOU JIeATETLHOCTH JIFO/ICH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

N3mepenne cuiabl TOKAa W HANPsDKEHHWS] B IIEMH TMOCTOSIHHOTO TOKa MPH TOMOIIH
AQHAJIOTOBBIX U ITU(PPOBBIX U3MEPHUTEIBHBIX TPHOOPOB.

3HakoMCTBO ¢ IMGpoBoi Jaboparopuel nmo ¢usuke. [Ipumeps! n3mepeHus: pU3NIECKUX
BEJIMYWH TP MIOMOITH KOMIBIOTEPHBIX TATYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexanndeckoe JBHKEeHHE. OTHOCHTEIIBHOCTh MEXaHWYECKOro JABmkeHus. Cucrema
OTCYETA.

[Ipsimas 1 oOpaTHas 3a7a4n MEXaHUKH.

Pannyc-BekTop MaTepualbHONM TOYKHM, €ro MPOEKIUM HAa OCH CHCTEMBl KOOPJWHAT.
Tpaektopus.

[lepemenienue, ckOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) M YCKOPEHHE
MaTepUaIbHON TOYKH, UX MPOEKIUU HAa OCU CHUCTEMbl KOOpAuHAT. CloKeHHe NepeMEIeHU 1
CJIOKEHHUE CKOPOCTEM.

PaBHOMEpPHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBMKEHUE. 3aBUCUMOCTh KOOPJUHAT,
CKOPOCTH, YCKOPEHUS U MYTH MaTepUaIbHON TOYKU OT BPEMEHH U UX rpauKu.

CBoOonHOe mazneHue. YCKopeHHue cBOOOTHOro majaeHus. /[BukeHue Tena, OpOIIEHHOTO
O] YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPJAUHAT, CKOPOCTH U YCKOPEHUSI MaTepUaIbHON TOUKU
OT BPEMEHH U UX IpaUKu.

KpuBosmmHeiiHoe nBukeHue. [[BukeHne MatepuaibHOM TOUKH 10 OKPYKHOCTU. YTJIOBas U
nuHeitHas ckopocth. Ilepwon u yacrota oOpamenus. LleHTpocTpemuTtensHoe (HOpMalbHOE),
KacaTelbHOE (TaHMeHIIMAIBHOE) U TIOJTHOE YCKOPEHUE MaTepUaibHON TOUYKH.

TexHuuecknue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECChl: CHUIOMETp, ABUKEHUE
CHapsIOB, LIETIHbIE, [IeCTepEHYAThIE U PEMEHHBIE Mepeiadl, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mogenb cuctemMbl OTCUETA, UILUTFOCTPALIMS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

CriocoOsI Hcce10BaHus IBHKEHUH.

NnnrocTpanus npeaenbHoro nepexoja 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanue IBUKEHHIA ¢ UCTIOIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue ABMKEeHUS Tena, OPOIIEHHOTO MO/ YIJIOM K TOPH30HTY U TOPU30HTAIBHO.

Hamnpagnenue ckopocTH npy JBUKEHUHU MO OKPY>KHOCTH.

IIpeobpazoBaHue YrI0BOM CKOPOCTH B PEIYKTOPE.



CpaBHeHHe TyTed, TPACKTOPHUI, CKOPOCTEH IBUKEHUSI OJHOTO M TOTO K€ Teja B Pa3HbIX
CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIBIO ONPEICIICHUS] MTHOBEHHOW CKOPOCTH.

WN3mepenue yckopeHus Npud MPSAMOJIMHENHOM PABHOYCKOPEHHOM JABW)KEHUU 110
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHUHU.

N3mepenue yckopeHus: cBOOOTHOIO MasieHus: (PEKOMEHI0BAaHO KCII0JIb30BaHUE LU(PPOBOH
naboparopun).

N3yuenue nBuxeHUs Tesa, OPOLIEHHOIO rOpu30HTaIbHO. [IpoBepka rumnoressl o npsiMon
MIPONOPLUUOHAIBHON 3aBUCHMOCTH MEXAY AAIBHOCTBIO MOJIETA U HAYAJILHOM CKOPOCTBIO TEJa.

N3yuenune nBukeHns Tea 0 OKPYKHOCTH € IOCTOSIHHOM IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IepHOJa OOpalleHHs KOHMYECKOrO MasTHHKa OT €ro
IapamMeTpoB.

Tema 2. /lunamuxa.

[IepBsiit 3akoH HproToHa. MHEpumanbHble cucTeMsl OTcuéTa. [IprHIMIT OTHOCHTENBHOCTH
lNanunes. HennepuuanbHble CUCTEMBI OTCUETA (OTIpEAETICHUE, IPUMEPBI).

Macca Tena. Cuna. [IpuHImn cynepno3sunuuy cuil.

Bropoit 3akoH HproTOHa [17151 MaTepuaibHONW TOUKH.

Tperwnit 3akoH HproTOHA 17151 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUSA. DKBUBAJICHTHOCTh I'PABUTALIMIOHHON M MHEPTHON MACCHI.

Cuna TsKeCTH. 3aBHUCHUMOCTh YCKOPEHHSI CBOOOIHOTO TIAJCHUS OT BBICOTHI HAaj
MOBEPXHOCTHIO IJIAHETHI M OT reorpaduueckoil mupoThl. J[BrkeHuWe HEOeCHBIX Tel U HX
cinyTHUKOB. 3akoHbl Kenepa. [lepBast kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, IBMXyIIerocs ¢ yCKOpEHHEM.

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUS CKOJBXKEHHS W CUJIa TPEHUS TMOKOS.
Koaddunment tpenus. Cuna conpoTHBIEHUS NpU ABMKEHUU Tella B JKMJIKOCTH WM rase, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIBHOTO JIBUKEHHUSI.

Hasnenue. ['mapocrarndeckoe nasiaenue. Cuna Apxumena.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKHUE IMPOLECChl: MOMUIMIHUKH, JIBUKECHHE
HCKYCCTBEHHBIX CITYTHUKOB.

emoncmpayuu.

Habntonenue ABMKEHUS TN B MHEPLHMAIBHBIX U HEMHEPIHAIBHBIX CUCTEMAaX OTCUETA.

[IpyuHUIHII OTHOCUTENIBHOCTH.

Kauenne nByX HLWJIMHIPOB WM IIApPOB PAa3HOM MAacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEIIbHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME PaBHOACUCTBYIOLIEH MPUITOKEHHBIX K TEIly CHJI C IPOU3BECHUEM MACCHI Tela
Ha €ro YCKOPEHHUE B UHEPIUAIbHONU CUCTEME OTCUETA.

PaBeHCTBO cuil, BOSHMKAIOIIKUX B PE3YJITATE B3aUMOJICHCTBHUS TEJL.

N3mepenune macc no B3auMOJEICTBUIO.

HesecomocTts.

Bec Tena npu yckOpeHHOM NOAbEME U NIaICHUN.

IlenTpoOexHbIE MEXaHU3MBI.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKECHHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

W3mepeHne paBHOIEHCTBYOMIEH CUJI TPU IBMKEHUH OpycKa 110 HAKJIIOHHOM IJIOCKOCTH.

[IpoBepka THUMOTE3I O HE3aBUCUMOCTH BPEMEHHM IBWKEHHS Opycka MO HAaKIOHHOU
IJIOCKOCTH Ha 3a/IaHHO€ PACCTOSIHUE OT €r0 Macchl.

HccnenoBanne 3aBUCHMMOCTH CWJI YIPYTOCTH, BO3HMKAIOIIMX B IPYXXUHE U PE3MHOBOM
oOpasiie, oT ux aedopmarium.

N3ydeHue nBUKEHHS] CHCTEMBI TeJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU uepe3 NErkuii OJI0K.



N3mepenne kodpduirieHTa TPeHHS M0 BEIMYMHE YTI0BOT0 KOA(h(GUIIMEHTa 3aBUCUMOCTH
Frp(N).

UccnenoBanue JBWKEHHS Opycka 1O HAKJIOHHOM IUJIOCKOCTH C  IEPEMEHHBIM
KOA(QPHUIIUEHTOM TPEHHS.

N3ydenue nBuKeHUs rpys3a Ha Bally C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AoOcomoTHO TBEpHOE Teno. [locTynaTenbHOEe M BpamareabHOEe ABUKEHUE TBEPAOTO Tea.
MoMeHT cuiibl OTHOCUTENIBHO OcH BpaimeHus. [Inedo cumbl. CrokeHHE CHIl, MPUIOKEHHBIX K
TBEpIOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBECUS TBEPAOTO TeA.

YcroitunBoe, HEYCTOMYMBOE, O€3pa3InyHOE PABHOBECHE.

TexHnueckre ycTpOMCTBA M TEXHOJIOIMYECKHE IPOLECCHI: KPOHIITEHH, CTPOUTEIIbHBIN
KpaH, peméTyarbie KOHCTPYKIIHH.

emoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

HccnenoBanue ycioBuid paBHOBECHS TBEPIOTO TEIA, UMEIOIIETO OCh BPAICHUS.

KoHcTpynpoBanne KpOHIITEHHOB U PACUET CUJT YIIPYTOCTH.

N3yuenne ycTOMYUBOCTH TBEPAOTO TEINIA, UMEIOIIETO TUIONIab OMOPBHI.

Tema 4. 3akonvl coxpanenusn 6 mMexanuke.

NmMnynbc mMaTepHalbHOW TOYKH, CHCTEMBI MaTEepUAIbHBIX Touek. L[eHTp Macc cucTeMbl
MaTepHalbHbBIX TOYEK. Teopema 0 IBH)KEHUH LIEHTpa Macc.

NMnynbC cUIIbl M1 M3MEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBIKEHUE.

MoMeHT uMIynbca MartepuaibHOW TOYKH. IIpencraBieHue O COXpaHEHUHM MOMEHTA
HMITYJIbCa B EHTPAIbHBIX MOJIAX.

PaGora cunbl Ha ManioM M Ha KOHEYHOM mepemenieHud. ['paduueckoe mpenacraBieHue
paboOTHI CHIIBI.

MOoOUIHOCTh CHIIBI.

Kunernueckas sHeprus mMarepuaibHOW TOukd. Teopema 00 M3MEHEHHMH KHHETHYECKOM
SHEPIrUM MaTePUAILHON TOUYKH.

[loreHunaneHble M HeNOTEHUMAIbHBIE cUibl. [loTeHuunanbHas 3Heprus. IloTeHnuanbHas
SHeprust ynpyro aepopmMupoBaHHOM MpyXuHbI. [loTeHIMaNbHAs HEPrUsl Tela B OJHOPOJIHOM
rpaBUTAalMOHHOM ToJie. IloTeHnnanbHas sHeprusi Tena B PaBUTALIMOHHOM I0JI€ OJHOPOJIHOTO
mapa (BHyTpU U BHE 11apa). Bropas kocMuueckasi CKopocTb. TpeThsi KOCMUYECKasi CKOPOCTb.

CBsi3p pabOTHI HEMOTCHIMAIBHBIX CHUJI C U3MEHEHHUEM MEXaHHYeCKOW PHEPTUU CHUCTEMBI
TeJl. 3aKOH COXPAHEHHSI MEXaHUYECKOUN SHEpIHH.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

VYpaBuenue bepHymiu Uil UACabHOW JKUJIKOCTH KaK CIEICTBHE 3aKOHA COXPAHEHMS
MEXaHUYECKOM IHEPTHUU.

TexHnueckre ycTpOMCTBA U TEXHOJOIMYECKUE IPOLIECCHI: JBUKEHUE PAKET, BOJOMET,
KOMEp, MPYKUHHBIA MUCTOJIET, THPOCKOT, (PUTYpPHOE KaTaHHE Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

H3mepenne MOITHOCTH CHUJIBI.

N3meneHnue sHEPTUM Tela MPU COBEPIICHUN PabOTHI.

B3anmHble mpeBpanieHus] KUHETUYECKOM M NMOTEHUHMAIBHOM SHEPrui Mpu JEHCTBUU Ha
TEJIO CUJIbI TSDKECTH U CUJIbI YIIPYTOCTH.



CoxpaHeHue d3Hepruu npy cBOOOJHOM I1a/ICHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue ummyibcea Tena o TOpMO3HOMY IYTH.

W3mepeHune Cuitbl TSIru, CKOPOCTH MOJICNHN SJICKTPOMOOHIIS K MOIITHOCTH CHJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TENIA C UMITYJICOM CHJIBL.

HccnenoBanue coxpaHeHUs! UMITYJIbCA [IPU YIPYTOM B3aUMOJEHCTBUM.

N3mepenne KHNHETUYECKOW SHEPTHUH Tejla 110 TOPMO3HOMY IIyTH.

CpaBHeHHE U3MEHEHUS TOTEHIIMAILHON SHEPruu NMPYyKUHBI ¢ pab0OTON CHIIBI TPEHUSL.

Omnpenenenne pabOTHI CHIIBI TPEHUS TPU IBUKCHUH TeJla TI0 HAKIIOHHOM TIOCKOCTH.

Paznes 3. Moaeky/sipHasi puznka ¥ TepMOIMHAMUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU MEOPULL.

OcHoBHbBIE TIOJIOKEHMSI MoJieKyasipHOo-kuHeTnuecko Teopun (MKT), ux omnbsiTHOE
obocnoBanue. Juddysus. bpoyHoBckoe nBwKeHHe. XapakTep ABWKEHHUS U B3aUMOJICHCTBUS
yacTull BenlecTBa. MoJienu CTpoeHUsI Ta30B, )KUJIKOCTEH U TBEPABIX TNl U 00BSICHEHUE CBOMCTB
BeIlleCTBA HA OCHOBE JTUX Mojeiei. Macca u pasmepsl Mosekyn (aromoB). KommdecTtBo
BemiectBa. [loctosiHHas ABoraapo.

TemoBoe paBHoBecue. TemmepaTypa u crnocoObl €€ usmepenus. lllkama temmneparyp
enbcns.

Mopnens uaealbHOTO Tra3a B MOJIEKYISPHO-KMHETHYECKOW TEOpUM: YaCTUIBI Tasa
JBUKYTCSI XaOTUUECKU U HE B3aUMOJIEUCTBYIOT JIPYT C JPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kianelipona. AOconroTHas TeMIieparypa
(kana Ttemmnepatyp KensBuna). 3akon [lanprona. M3omporecchl B HJ€aJbHOM Trase C
MOCTOSIHHBIM KOJIM4eCTBOM BemlecTBa. ['paduueckoe npepcraBieHre U30MPOIIECCOB: U30TEPMA,
n30X0pa, u3obapa.

CBsA3b MEXKIy [aBJICHUEM M CpPEIHEW KHUHETHYECKOW OHHEPruer IMOCTynaTeabHOIro
TEIUIOBOTO JIBWYKEHUS MOJIEKYN UJACaJbHOTO Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-
KMHETUYECKOM TeOpUHU UAeaIbHOTO ra3a).

CBsi3b  aOCOIOTHOM  TeMIEpaTypbl TEPMOJUHAMHYECKOW CHCTEMBI CO  CpeaHeH
KMHETUYECKOM 3HEPrueil NOCTYNaTeNbHOIO TEIVIOBOTIO JIBUKEHHUS €€ YaCTHLL.

Texuuyeckre ycTpoilcTBAa M TEXHOJOTMUYECKHE MPOLECCHl: TEpMOMETp, Oapomerp,
MIOJIy4eHUE HAHOMATEPHAJIOB.

emoncmpayuu.

Mopenu IBUKEHHS YaCTULL BELECTBA.

Monenbs OpOYHOBCKOTO IBUYKEHUSL.

Buneoponuk ¢ 3anuceio peabHOro OPOYHOBCKOTO JIBUXKEHUSI.

Huddy3us xxunkocreil.

Mogaens onbita [ITepHa.

[IpuTsikeHre MONEKyII.

Mojenu KpuCcTalNINYeCKUX PEIIETOK.

Habmronenue u riccneoBanne U30MpPOIIECCOB.

Yuenuueckuit sxkcnepumenm, nadvopamopusvie padbomut, nPAKMUKyM.

HccnenoBanue npoliiecca yCTaHOBIIEHHS TETIJIOBOTO PaBHOBECHUS IPHU TEIJIO0OOMEHE MEXKIY
ropst4ei ¥ X0JIOJHOM BOJOM.

N3yueHne uM30TEpPMHUUECKOTO Iporecca (PEeKOMEHJ0BAHO HCIOJIb30BaHUE IU(PPOBOH
nabopaTopun).

N3y4eHne n30X0pHOro mpouecca.

N3yuenne nzobapHoro npouecca.

[IpoBepka ypaBHEHUSI COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunol.

TepMoauHaMuyeckast (TH) cucrema. 3anaHue BHEIIHUX  YCIOBUH I
TEPMOJMHAMMYECKON CHCTeMbl. BHemHune wu  BHyTpeHHue mnapaMerpsl. Ilapamerpsl



TEPMOJIMHAMHYECKON CUCTEMBI KaK CPEJHUE 3HAYEHMs BEIMUYMH, ONHCHIBAIOIIMX €€ COCTOSHUE
Ha MUKPOCKOIIUYECKOM YPOBHE.

Hynesoe nauano tepmoauHamuku. CaMonpou3BosIbHAS peflakcalus TEPMOIMHAMUYECKON
CUCTEMBI K TEIUIOBOMY PAaBHOBECHUIO.

Mopnens uaeanbHOro rasa B TEPMOJMHAMUKE — CHCTEMA YpPaBHEHUH: YpaBHEHHE
MenneneeBa—Knaneiipona 1 BbIpaK€HUE JUIsI BHYTPEHHEH SHEPIrUH. Y CIOBUS NPUMEHHMOCTH
9TOM MOJENN: HHU3Kasg KOHIIEHTpalMsl 4YacTULl, BBICOKHE TeMIepaTypbl. Beipaxenue mis
BHYTpPEHHEHN 3HEPTUU 0OJHOATOMHOTO U/€aJIbHOIO rasa.

KBa3ucraTuueckue u HeCTaTUUECKUE IIPOLIECCHI.

OneMeHTapHas paboTa B TepMoauHaMuKe. Beraucnenue paboTsl 1o rpaduky mpoiecca Ha
pV-auarpamme.

Termonepenaua kak crnoco®0 HW3MEHEHHS BHYTPEHHEH OHHEPruM TEepMOJIMHAMHUYECKON
cucteMbl 6e3 coBepieHus paboTsl. KoHBEeKIuS, TEMI0NPOBOJHOCTD, U3TYUEHHUE.

KonnuectBo Ttemnotel. TemnoéMkocTh Tena. YaenbHass W MOJSpHAs TEIUIOEMKOCTH
BEIIECTBA. YpaBHeHHE Maiiepa. YenpHas TEIUIOTa CropaHus TOIUIMBa. Pacu€r konuvecTBa
TEIUI0THI NpH Teronepeaaye. [lonstue 06 aanabaTHOM Ipolecce.

[lepBrIii 3akOH TepMoaAWHAMUKU. BHyTpeHHsist sHeprus. KomuuecTBo TemnoTel U pabota
KaK Mepbl H3MEHEHHUS BHYTPEHHEH YHEPTUU TEPMOTIMHAMHYECKON CHCTEMBI.

BTopoii 3akOH TEpMOJMHAMMKH Jii PABHOBECHBIX IMPOILIECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJMHAMHYECKOW CHUCTEMBbl MPOXOJUT €IUHCTBEHHAs aauadara.
AOcoJroTHas TeMIiepaTypa.

Bropoii 3ak0H TepMOAMHAMUKH JJIsi HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO IMEpeaaTh
TEIUIOTY OT Oojiee XOJIOMHOTO Tena K Oosiee Harperomy 0Oe3 kommencanuu (Kmaysmyc).
HeobpaTtumocTs IpUpOIHBIX TPOIECCOB.

[Tpuniumne! gerictBus TertoBbix mamuH. KIT/I.

MakcumanbHoe 3HaueHue KIT1. [ukn Kapno.

DKOJIOTMYECKHE aCHEKThl MCIIOJIb30BAaHUs TEIUIOBBIX ABUTrareneil. TemioBoe 3arps3HeHue
OKpYKarollenl Cpeibl.

TexHnueckre ycTpoMCTBAa M TEXHOJIOTMYECKHE MPOLIECCHI: XOJOAUIBHUK, KOHIUIIMOHED,
IU3eNbHBIA W KapOIOpaTOpHBIM JBUTraTeNd, MapoBas TypOWHA, MOJyYEHHE CBEPXHU3KHUX
TeMIeparyp, YTUIM3ALMS «TEIUIOBBIX» OTXOJOB C HCIIOJIB30BAHMEM TEILJIOBOIO HAcoca,
YTUIN3alKs OMOOPTraHUYeCKOro TOTUIMBA JJIsl BBIPAOOTKH «TEILIOBOM» U 3JICKTPOIHEPTHH.

emoncmpayuu.

N3menenue temmneparypsl pu ainadaTuyecKoM paclIMpEeHUH.

Bo3gymHoe oruuso.

CpaBHEHME YJENbHBIX TEIUIOEMKOCTEMN BEIIECTB.

CriocoObl UI3MEHEHUSI BHYTPEHHEH SHEPTUU.

HccnenoBanue annabaTHOro mporecca.

KomneroTepHbie MO1€IM TEIIOBBIX JBUraTENCH.

Yuenuueckuit sxkcnepumenm, nadopamopnvie padomul, RPAKMUKYM.

N3mepenue ynenbHOU TEMI0EMKOCTH.

HccnenoBanue nporecca OCTbIBAHUS BEIIECTBA.

HccnenoBanue aguabaTHOro mnporecca.

N3yueHnne B3aMMOCBSI3U PHEPTUU MEKMOJIEKYISIPHOIO B3aUMOJICHCTBUS U TEMIIEPATyphI
KUIEHUS KUIKOCTEH.

Tema 3. Azpecammnvie cocmoanua éeujecmea. Dazoevie nepexoowi.

[TapooOpazoBanue u KoHAeHcanus. lcmapeHue U KWUIEHHE. YJelbHas TemioTa
napooOpa3oBaHUsL.

Haceiennsle v HeHachlllleHHble mapbl. KadecTBeHHass 3aBUCHUMOCTb IJIOTHOCTH U
JIABJICHUS HACBIIIEHHOTO Tapa OT TEMIEpaTyphl, X HE3aBUCUMOCTh OT 00BhEMa HACBIIIEHHOTO
napa. 3aBUCUMOCTb TEMIEPATYPbI KUIIEHUS OT JIaBJICHUS B KUJIKOCTH.



Brnaxxnoctb Bo3myxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucramnmaeckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPHCTAJUIOB.
[InaBnenue u KpucTayuM3anus. Y qefbHas TersoTa miasneHus. Cyonumarus.

Hedopmaruu tBEpAOro Tena. Pactskenuwe u cxartwe. Crosur. Monyns FOnra. Tlpenen
yInpyrux nedopmaruii.

TerutoBoe paciMpeHne KUAKOCTEH U TBEPABIX TeN, 00BEMHOE U JIMHEHHOE pacIIupEeHHE.
AHTapMOHHU3M TEIUIOBBIX KOJICOAHWW YAaCTHI] BEIIECTBA KaK MPUYMHA TEIUIOBOTO PaCIIMPEHUS
Ten (Ha KaYECTBEHHOM ypPOBHE).

[IpeobpazoBanue sHEprun B (pa30BBIX MEpexoax.

YpaBHEeHHE TEIUIOBOTO OajiaHca.

[ToBepxHocTHOE HaTspKeHHE. KoadduuneHT nmoBepXHOCTHOTO HaTsKeHus. KanusuisipHbie
siBJIeHUs. J[aBieHre Mo MCKPUBIEHHOW MOBEPXHOCTHIO KUAKOCTH. Popmyna Jlammnaca.

Texnuueckne ycTpoilcTBA M TEXHOJOTWYECKHE IMPOLIECCHI: KUAKHE KPUCTAILIBL,
COBPEMEHHBIE MaTEPUAJIBL.

Jemoncmpayuu.

TennoBoe pacupeHue.

CBoiiCTBa HACHIILIEHHBIX MTAPOB.

Kunenne. Kunenue npu noHW>KEHHOM JaBJICHUU.

N3mepenune cuitbl TOBEPXHOCTHOTO HATSHKCHHUS.

OMBITEI ¢ MBUTHHBIMH TJIEHKAMHU.

CmauuBanue.

Kanwmnspueie siBneHusI.

Moneny HEeHbIOTOHOBCKOM KUAKOCTH.

CriocoObl U3MepeHus BIKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJIICHHS KPUCTAILIMYECKOTO BEILIECTBA.

Buner nedopmaruii.

Hab6mronenune mansix aedopmariuii.

Yuenuueckuit sxkcnepumenm, nadopamopnvie padomol, PAKMUKYM.

N3ydeHune 3akOHOMEPHOCTEN UCTTapEHUS )KUIKOCTEH.

N3mepenue yaenbHOM TEIIOTHI IUIABJICHUS JIbJA.

N3yueHue CBOWCTB HACHIIEHHBIX MTAPOB.

N3mepenue abCoOTHOM BIaXKHOCTH BO3[yXa U OIICHKA MAacChl NapOB B IOMELICHHH.

N3mepenue ko3 duirienTa noBepXHOCTHOTO HATHKEHUSI.

Namepenne moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMaIiiil pe3NHOBOr0 00pasiia OT MPHIIOKEHHOHN K HEMY
CHUJIBL.

Pa3znea 4. DiiekTpoauHamMuKa.

Tema 1. dnekmpuueckoe none.

DnekTpu3aius Tea U e€ MpOsBICHUA. DIEKTpUUYECKU 3apsal. J(Ba BUAA 3IEKTPUYECKUX
3apsanoB. IIpOBOJHUKM, IUAJIEKTPUKH MU MOJYIPOBOJHUKH. DJIEMEHTAPHBIN 3JIEKTPUUYECKUI
3apsl. 3aKOH COXPAHEHUS JIEKTPUUECKOT0 3apsija.

B3aumopeiictue 3apsinoB. Toueunsie 3apsabl. 3akoH KynoHa.

Dnektpuueckoe nose. Ero neiictBre Ha 3lIeKTPUYECKUE 3apsi/Ibl.

HanpsoxéaHocts  anekrpudeckoro mouid. IIpoOuelid 3apsa. JlMHMM HanpshkEHHOCTH
EKTPUYECKOro 1nost. OJHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIManbHOCTh 3MEKTPOCTATUUECKOTO TOJIA. Pa3HOCTh MOTEHIMANIOB U HAIpSKEHUE.
[loTeHumaneHass  »sHeprus  3apAga B DJIEKTPOCTATUYECKOM  TIOJIE. [Torenunan
ANEKTPOCTaTUUeCKOro mojisi. CBs3b HANPSHKEHHOCTH TOJISI M Pa3sHOCTH TMOTEHUHUATIOB s
ANIEKTPOCTATUYECKOTO MOJIs (KaK OJJTHOPOTHOTO, TaK M HEOTHOPOTHOTO).

[IpuHUUN Cyneprno3uIuu IEKTPUYECKUX MTOIEH.



[Tone Toweunoro 3apsaa. Ilone paBHOMepHO 3apsbkeHHOU cdepsl. Ilone paBHOMEpHO
3apshkeHHOro 1o 00BEMy miapa. [lorme paBHOMEpHO 3apsHKEHHONW OECKOHEYHOH IUIOCKOCTH.
Kaprunbl muHUN HAIPSDKEHHOCTU 3TUX MOJIEH U 3KBUITOTEHIUAIBHBIX IIOBEPXHOCTEN.

[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM I10JI€. Y CJIOBHE PAaBHOBECHS 3apsI0B.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM IT0JIe. J(ManeKTpuyeckas IpOHUIIAEMOCTh BEIIECTBA.

Konnencarop. OneKTpoEMKOCTh  KOHJEHCATopa. ONEeKTPOEMKOCTh  IUIOCKOTO
KOHJIEHCATopa.

[TapamienpHoe  coenuHeHHe  KoHAeHcaTopoB.  IlocnenoBarenpHOE — coequHEHUE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

JIBr>KeHre 3apsSKEHHOM YaCTHUIbI B OJTHOPOJHOM JIEKTPUUYECKOM ITOJIE.

Texnuueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: AJIEKTPOCKOIN, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTA, 3a3eMJICHUE IEKTPOIpruO0OpoOB, KOHAEHCATOPHI, reHepaTop Ban ne
I'paada.

Jemoncmpayuu.

YeTpoiCTBO M MPUHILIKII IEHCTBUS SJIEKTPOMETPA.

DNEeKTpUUYECKOE MOJIe 3apsHKEHHBIX IAPHKOB.

DNeKTpUUYECKOe MOJIe IBYX 3apSKEHHBIX IJIACTHH.

Mogens snexkTpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOAHMKH B 3IEKTPUUECKOM TOJIE.

DIIEKTpOCTAaTUUYECKAs 3alUTA.

YCTpoicTBO M ACMCTBHE KOHJAEHCATOPA MOCTOSHHOW M MIEPEMEHHOU EMKOCTH.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHCAaTopa OT IUIOIIAAu  IJIACTHH,
pacCTOSTHUSA MEKy HUMH U TUAJIEKTPUUECKON IPOHULIAEMOCTH.

OHeprus AMEKTPUIECKOro MOJIs 3apyKEHHOTO KOHIEHCATOpa.

3apsanka 1 pas3psiika KOHIAEHCATOpa Yepes3 pe3nucTop.

Yuenuueckuit sxkcnepumenm, nadvopamopusvie padbomut, nPAKMUKyM.

O1ieHKa CHJI B3aUMOACHCTBUS 3apSIKEHHBIX TEJT.

Habmonenue npeBpalieHust SHEPTruu 3apsKEHHOTO KOHJIEHCATOpa B HEPTUIO M3ITyYeHUS
CBETOHMO/1a.

N3yuenune npoTekaHus TOKa B LIETIH, COAEPHKALIEH KOHAECHCATOP.

Pacripenenienne  pasHOCTM MOTEHUHUATIOB (HANpsOKEHHs)) TPU  IOCIEAO0BATEIHLHOM
COEIMHEHUH KOH/IEHCATOPOB.

HccnenoBanue pa3psga KOHACHCATOPA Yepe3 PE3UCTOP.

Tema 2. Ilocmoannwlil IneKmpuyecKuii mok.

Cuna Toka. [IoCTOSIHHBIN TOK.

VYcnoBus  CylIECTBOBAHMSI IMOCTOSIHHOTO — AJIEKTPUYECKOrO TOKa. VICTOYHMKM TOKa.
Hanpsokenne U u DIC é&.

3akon OMa Juid ydacTKa Lenu.

DNEeKTPUYECKOE  CONMPOTUBJIEHUE.  3aBUCUMOCTh  CONPOTHUBJIEHUS  OJHOPOIHOTO
MPOBOJIHMKA OT €ro JUIMHBI M IUIOLIAAU IONEPEYHOr0 CEYEHUs. YJIeNbHOE CONPOTUBIICHUE
BEIIECTBA.

IlocnenoBarenpHOE, MNapajlIeIbHOE, CMEUIAHHOE COCIMHEHUE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX AeKTprueckux nene. [lpasuna Kupxroda.

Pabota anexrpuueckoro Toka. 3akoH Jxoynsa—Jlenna.

MOIIHOCTB IEKTPUUYECKOTO TOKA. TemIoBas MOIIHOCTD, BBIJIENIEMAst HA PE3UCTOPE.

OJIC u BHyTpeHHee CONpPOTHBIICHHE HCTOYHMKA TOKa. 3akoH OMa [uid TNOJHOU
(3aMKHYTOM) 2JeKTpUUecKoil enu. MoITHOCTh UCTOYHMKA TOKa. KopoTkoe 3amMbIkaHue.

KoHnpaeHncarop B Lienu NOoCTOSTHHOTO TOKa.

TexHuyeckne YCTpPONHCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJBTMETP,
peocTar, CUETUHK IEKTPUUECKON IHEPTHH.



Jemoncmpayuu.

N3mepenue cuiibl TOKa U HAITPSDKEHUS.

UccnegoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANPSDKEHHUS JJIs PE3UCTOPA, JIAMIIBI
HaKaJIUBaHUs U CBETOIHO/IA.

3aBUCUMOCTb COINPOTHUBJICHUS HUIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOLIAIA
MIONIEPEYHOI0 CEYEHUs U MaTepuaa.

UccnenoBanue 3aBUCHMOCTH CHJIBI  TOKa OT CONPOTUBIICHHUS TIPH  TOCTOSTHHOM
HaIPsHKEHUU.

[Ipsimoe m3mepenune DJIC. KopoTkoe 3aMblkaHUE rajgbBaHUYECKOIO AJIEMEHTA M OLIEHKa
BHYTPEHHETO COTIPOTHBIICHUS.

Crnioco0bl coenmHeHUs UCTOYHUKOB ToKa, DJIC Oarapei.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXAY MOJIIOCAMHU HCTOYHUKA TOKA OT CHJIbI TOKa
B IICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue cMemaHHOTO COEIMHEHUST PE3UCTOPOB.

N3mepenue yaenbHOTo CONPOTUBIICHUS POBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HANPSHKEHUS [T JIAMIThl HaKaJTMBaHUSL.

YBenuueHue mpeaena u3MEpeHus amnepMeTpa (BOJIbTMETPA).

N3zmepenne DJIC 1 BHYTpEHHETO COMMPOTUBIICHHS] ICTOYHUKA TOKA.

Hccnenoanue 3apucumoct 3/1C rabBaHNYECKOI0 3JIEMEHTA OT BPEMEHH IPU KOPOTKOM
3aMBIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMHM HCTOYHUKA TOKAa OT CUJIbI TOKa
B IICTIH.

HccnenoBanue 3aBUCUMOCTH TMOJIE3HON MOITHOCTH HCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DnekTpuyeckass MNPOBOAUMOCTh PA3IMYHBIX BEIIECTB. OJEKTPOHHAs MPOBOIUMOCTh
TBEPABIX ~ METAJIOB.  3aBHUCHUMOCTb  CONPOTHUBIIEHUS  METaNIOB  OT  TEMIEpaTyphl.
CBepXnpoBOAUMOCTb.

DIIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[HonynpoBoanuku. CoOcTBeHHass W MpPHUMECHas MPOBOJUMOCTb IOJYIIPOBOIHHUKOB.
CaoiicTBa p—n-niepexona. [TomynpoBoHUKOBBIE PHUOOPHI.

DNEeKTpUUYECKUN TOK B AJIEKTPOJIUTAX. DJIEKTPOIUTHYECKAs JUCCOLHUALUSA. DIEKTPOIIU3.
3akonsl Dapanest 114 3IEKTPOJIN3a.

OnekTpuyeckuii TOK B Tra3ax. (CaMOCTOSTENbHBI M HECAMOCTOSITEIBHBIM pa3psi.
Paznuynble THIBI caMOCTOSTENbHOTO pa3psaa. Monuus. [lnazma.

Texnuyeckre yCTpOWCTBAa W NPAKTHMUECKOE MPUMEHEHHUE: Ta30pa3psiHble JIaMIIbI,
AIIEKTPOHHO-JTy4eBasi TPyOKa, MOIYHNPOBOAHHUKOBBIE MPUOOPHI: IHOJM, TpaH3UCTOp, (poTomuon,
CBETOJIMOJ, TalbBaHWKA, padUHUPOBAHUE MEIU, BBIMIABKA AIOMUHHUSA, AJIEKTPOHHAS
MUKPOCKOTIHSL.

Hemoncmpauuu.

3aBUCHUMOCTh COIIPOTUBIICHHUS METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

3akoHsl 2ekTposinza Dapanes.

HckpoBoii pa3psia 1 NpOBOAMMOCTb BO3AyXa.

CpaBHeHME TPOBOJUMOCTH METAJIJIOB U TIOJIYIIPOBOJHUKOB.

OHOCTOPOHHSSI TPOBOJIUMOCTD AUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomaul, npaKmukym.

Habmonenue snextponusa.

N3mepenue 3apsiga 0THOBAJIEHTHOTO HOHA.

HccnegoBanue 3aBUCUMOCTH COMTPOTHUBIICHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH IUOJA.



Du3uyecKHil MPAKTUKYM.

Crnioco6b1 n3MepeHus PU3NYECKUX BEIUYHH C MCIIOJIb30BAHNEM aHAJIOTOBBIX U HU(POBBIX
M3MEPHUTENBHBIX NPUOOPOB W KOMIBIOTEPHBIX JAaTYMKOBBIX CHCTEM. AOCOJIIOTHBIE U
OTHOCHUTEIIbHBIE  TOTPEIIHOCTH  M3MepeHHd  (usmueckux BenuuyuH. OIleHKa  TpaHuMIl
IIOIPEIIHOCTEN.

[IpoBenenne KOCBEHHBIX HM3MEpPEHUM, UCCICIOBAHUNA 3aBUCUMOCTEH  (DU3HUUYECKUX
BEJIMYUH, MPOBEPKA MPEITIOKEHHBIX THIOTE3 (BBIOOp M3 paldoT, ONMHCAHHBIX B TEMAaTHYECKHX
paznenax «Y4eHUYEeCKUi IKCIEPUMEHT, J1abopaTOpHbIe padOThI, IPAKTUKYM»).

MexnpeamerHble CBSI3HU.

Nzyuenne kypca ¢usuku yrayonéHHoro ypoBHs B 10 Kiracce OCyIIECTBISIETCS C yIETOM
COJICpKATENbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMH MAaTeMaTWKH, OWOJIOTUH, XHMHHU,
reorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnvle nOHAMUA, C6A3AHHBIE C UZYUEHUEM MEMO006 HAYUHO20 NO3ZHAHUA:
SBJICHUE, Hay4yHbId (pakT, rumoresa, (Qu3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HAONIIO/EHUE,
AKCHEPUMEHT, MOIETUPOBAaHUE, MOJIEIIb, N3MEPEHHE, TOTPEIIHOCTH U3MEPEHUH, U3MEPUTEIbHbBIE
puoopsl, UPpoBas 1adopaTopusl.

Mamemamuka: peiieHne cucteMbl ypaBHeHui. Jluneilinas QyHkuus, mapaboua,
runep6oa, ux rpaduky u cBoiicta. Tpuronomerpuieckre pyHKINUN: CUHYC, KOCUHYC, TAHTEHC,
KOTaHT'€HC, OCHOBHO€ TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOphl M HMX MPOEKIUH Ha OCU
KOOPJUHAT, CJI0KEHUE BEKTOPOB.

Buonozua: mexanndyeckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemnoooMeH
KUBBIX  OPraHU3MOB,  TEIUIOBOE  3arpsi3HEHHE  OKpYKalIled  cpeapl,  yTHIM3AIUSg
OMOOPraHMYECKOTO TOILIMBA JJISI BBIPAOOTKH «TEIUIOBOMW» M 3JIEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSDKEHUE U KaWUISIPHBIE SIBIEHUS B IPUPOJIE, JEKTPUUECKHE ABICHUS B )KUBOU MPUPOJIE.

Xumus: NUCKPETHOE CTPOEHHUE BEIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEILECTBa,
MOJIIpHasl Macca, MOoJIydeHHe HaHOMAaTepHasIoB, TEMJIOBbIE CBOMCTBA TBEPABIX TEJ, KHUJIKOCTEH U
ra3oB, OJKHJKHE KPHUCTaUIbl, DJEKTPUYECKUE CBOMCTBA METAJUIOB, AJIEKTPOJIUTUYECKAs
JMCCOLMALUS, FAJIbBAHUKA, SJIEKTPOHHAs! MUKPOCKOIIHSL.

TI'eocpaghua: BnaxxHOCTb BO3/1yXa, BETPbI, 0APOMETpP, TEPMOMETD.

Texnonozua: npeodpa3oBaHue ABUKEHUH C UCIOJIb30BAHUEM MEXAHU3MOB, YUET CYXOIro U
KHUJIKOTO TpPEHUS B TEXHUKE, CTAaTMYECKHME KOHCTPYKLMM (KpOHIUTEHH, peméryaTbie
KOHCTPYKIIMH), UCIIOJIb30BAaHHE 3aKOHOB COXPAHEHHS] MEXaHUKH B TEXHUKE (FHPOCKOI, BOJOMET
U JIpyrue), JBUraTellb BHYTPEHHEro CropaHus, MapoBas TypOMHA, OBITOBOM XOJIOAMIBbHHUK,
KOH/JMLMOHEP, TEXHOJIOTUM TOJYy4eHHs] COBPEMEHHBIX MaTepuajoB, B TOM YHUCIE
HaHOMAaTepUAJIOB, W  HAHOTEXHOJOIMH,  D3JEKTPOCTATHYECKas  3allluTa,  3a3eMJICHHE
3JIEKTPOIIPUOOPOB, Ta30pa3psAAHbIE JaMIIbl, HOJIYIIPOBOIHUKOBBIE IPUOOPHI, FaJlbBAaHHKA.

11 KJIACC

Pa3znea 4. DiiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumopneiicTBuE NMOCTOSIHHBIX MAarHMTOB U IIPOBOJHUKOB C TOKOM. MarHutHoe IOJIE.
Bekrop marauTHOM MHAYKUMU. [IpyUHIUN Cyniepno3uLMy MarHUTHBIX MOJIEH. JIMHUKM MarHUTHOU
UHIYKLNN.

MarsnuTHOe 10Jje NMPOBOJAHMKA C TOKOM (TPSAMOIO IMPOBOJHUKA, KAaTYIIKM M KPYroBOTO
BUTKa). OmBIT Dpcrena.

Cuna AmMniepa, €€ HalrpaBJIEHUE U MOIYJIb.

Cuna Jlopenna, €€ HampaBieHME M MOAYJb. JIBWKEHUE 3apsyKEHHOW 4YacTUIbl B
OJTHOPOJJHOM MarHUTHOM moJie. PaboTa cuiel Jlopenna.

MarnutHoe noJie B BelecTse. PeppoMarHeTUKU, apa- U JUaMarHeTUKHU.



TexHuueckre yCTpOWCTBA U TEXHOJIOTHYECKHE MPOIECChl: NMPUMEHEHHE MOCTOSHHBIX
MarHuToOB, JJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETp, JJICKTPOABHUraTelnb SKOOH, yCKOpUTEIN
3JIEeMEHTapHbBIX YACTHII.

Jemoncmpayuu.

Kapruna nuHMI WMHIYKOMM MarHUTHOTO TIOJI TIOJIOCOBOTO M IMOJKOBOOOPa3HOTO
MMOCTOSTHHBIX MAarHUTOB.

Kaprtuna nuHM MarHMTHOM WHAYKUIMUA TOJs JUIMHHOTO TPSIMOTO TPOBOJHUKA U
3aMKHYTOTO KOJIBIIEBOTO MTPOBOIHUKA, KATYIITKUA C TOKOM.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

HaGnronenue aBuKeHUs Mmydka 3JIeKTPOHOB B MATHUTHOM TIOJIE.

[IpuHIMO nefCTBUS IEKTPOU3MEPUTENBHOTO TPUOOPA MarHUTOSIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

HccnenoBanne MarHuTHOTO MOJISE TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBoiCcTB (peppoOMarHeTUKOB.

UccnenoBanue AeCTBUS MOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM.

N3mepenue cunsl Amimepa.

N3yuenne 3aBUCHMOCTH CHIIBI AMITepa OT CHUJTBI TOKA.

Onpenenenre MarHMTHOM MHAYKIIMU Ha OCHOBE U3MEPEHUS CUJTbI AMIIepa.

Tema 5. dnekmpomacHumHan UHOYKYUAL.

SIBneHue HSneKTpOMAarHUTHOM WMHAYKIMH. IIoTok Bekropa marHuTHOM mMHAykuuu. 2J1C
WHIYKIUU. 3aKOH 3JeKTpoMarHuTHOW MHAykuun Dapanes. BuxpeBoe 31eKTpUYECKOE TMOJIE.
Toku Dyko.

OJIC MHAYKIIMKY B MPOBOHUKE, IBIKYIIEMCS B OJHOPOIHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NunyktuBHOCTh. Karymka HMHIYKTMBHOCTM B LENU TOCTOSHHOTO TOKa. SBieHue
camonHAyKiuu. IJIC caMOUMHIYKIIWH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHuTHOE IOJIE.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKHME TPOLECChl: HWHAYKIHMOHHAS II€Yb,
COJICHOU/I, 3alIUTa OT MIEKTPU3ALNHU TEJ NPU IBUKEHUH B MATHUTHOM 110JI€ 3EMIIH.

emoncmpayuu.

Habmonenue siBjaeHUs 3J€KTPOMAarHUTHOM UHTYKIIHH.

UccnenoBanue 3aBucumoct JDJIC HMHAYKOMHM OT CKOPOCTHM HM3MEHEHHS MarHUTHOTO
MOTOKA.

IIpaBuno Jlenna.

[Tagenune MarauTa B alfOMUHUEBOM (MeHOM) TpyOe.

SIBneHne caMOMHIYKIUU.

Uccnenoanue 3aBucumoctu 3/]C caMOMHIYKIMU OT CKOPOCTU M3MEHEHUsl CUJIbl TOKA B
LIETIH.

Yuenuueckuii sxkcnepumenm, nadopamopuvie padbomot, nPAKMUKyMm.

HccnenoBanue siBIEHUS 3J€KTPOMArHUTHOM UHIYKIINH.

Ornpenenenre HHIYKIMHA BUXPEBOTO MATHUTHOTO TOJISL.

UccnenoBanue sBI€HUS CAaMOUHIYKIIUH.

COopka MoIeTH SNIEKTPOMArHUTHOTO TeHepaTopa.

Pa3nen 5. KoJsieOanust u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOJHBIE KOJIEOAHMSI.

lapmonnueckue  konebanus. KuHemarndeckoe W~ JUHAMHUYECKOE  OIHCAHHE.
DHepreTuyeckoe oOmucaHue (3aKOH COXpaHEHUs  MEXaHW4eCKoW dJHeprum). BwIBOJ



JMHAMHYECKOTO OIMHCAHUS TapMOHHMYECKUX KOJNCOAaHW W3 WX DHEPreTHYecKoro u
KHMHEMATUYECKOTO OTTUCAHUSI.

Ammuntyna u ¢asza kosiebanuid. CBsi3b aMIUIMTYABI KOJeOAHUN MCXOJHON BEIMYUHBI C
aMIUTUTYAaMU KoJIeOaHui e€ CKOPOCTH B YyCKOPEHUSI.

[lepuon u yactora kosiebanuii. [lepnon ManbIx cBOOOIHBIX KOJIEOAHUN MAaTEMAaTHYECKOTO
MasTHUKA. [lepruoa cBOOOIHBIX KOJIEOaHUM TIPYKUHHOTO MasSTHHUKA.

[lonsTne o 3aryxarommx KojeOaHusx. BeiHyxneHHble KojeOaHus. Pe3oHnaHc.
Pe3onancHas kpuBas. BnusiHue 3atyxaHust Ha BUJ pE30HAHCHOM KpUBOU. ABTOKOJIEOaHNUS.

TexHuueckre yCTPONCTBA W TEXHOJIOTMYECKHE IPOIECChl: METPOHOM, Yachl, KayelH,
MY3BIKQJIbHBIE HHCTPYMEHTBI, ceiicMorpad.

Jemoncmpayuu.

3anuch KojaebaTenbHOro IBUKEHHUSL.

HaGnronenne He3aBUCHMOCTH TIEPHO/Ia MAJTBIX KOJIEOAHW Ipy3a HA HUTH OT aMIUTUTY/IBI.

HccnenoBanue 3aryxaromux KojaeOaHUN U 3aBUCUMOCTH MepHoJa CBOOOTHBIX KoJeOaHu
OT COMPOTHUBIICHUS.

UccnenoBanue koneOaHU Tpy3a HA MAcCHBHOM MpPYXHHE C ILEIbl0 (OpMHUpPOBAHUS
Ipe/ICTaBIeHU 00 UealbHON MOJIENN PYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHUsI SHEPTUU NpHU KoJIeOaHUIX Ipy3a Ha MpPYyKUHE.

HccnenoBanue BEIHYKJICHHBIX KOJICOAHUH.

Ha6nronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

N3mepenune neproia CBOOOIHBIX KOJIEOaHUH HUTSHOTO U MIPYKUHHOTO MasSTHHKOB.

N3ydeHue 3aKOHOB JABUKEHUS TeJa B X0J1e KoJIeOaHHM Ha yIIpyroM MojBece.

W3ydeHnue nBUKEHHS] HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanue SHEPTUH B IPYKUHHOM MASITHHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY bl 3aTyXAIOMIMX KOJIeOaHHI.

HccnenoBanue BEIHYKJICHHBIX KOJICOaHUH.

Tema 2. dnekmpomazHummuole Koedanu.

Konebatenpubiii kOHTYp. CBOOOIHBIE SJICKTPOMArHUTHBIE KOJICOAHUS B HJICATLHOM
kojebatenbHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYIbl 3apsdja KOHAEHCATOpa C
aMIUIUTYION CHJIBI TOKA B KOJIeOaTeIbHOM KOHTYpE.

3aKOH COXpaHEHUsI SHEPTUU B UI€aIbHOM KOJebaTeIbHOM KOHTYpE.

3aryxaiue 9JIeKTPOMarHuTHble KoyieOaHWs. BbIHYyXIEHHBIE 3JIEKTPOMArHUTHbBIC
KoJieOaHusl.

[lepemennblii TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUIMTYAHOE M JCHCTBYIOIIECE
3HAYEHHUE CHJIbI TOKA M HAMpPSOKEHUS MPU pa3siIudHol (Gopme 3aBUCUMOCTH MEPEMEHHOTO TOKa OT
BpEMEHHU.

CuHycouabHbIN TepeMEHHbIN TOK. Pe3ucTop, KOHIAEHCcaTOp M KaTyllKa WHAYKTUBHOCTH
B LIETIM CUHYCOMJIAIbHOTO NIEPEMEHHOTO TOKa. Pe3oHaHc TokoB. Pe3oHaHC HanpsbKeHUH.

Wneanwvubiii Tpanchopmarop. [IpousBoactso, nepenaya v moTpeOIeHUE SIEKTPUUECKOM
SHEpPruMu.

DKOJIOTUYECKUE PUCKHU TPU MPOU3BOACTBE 3IEKTpO’HEpruu. KynbTypa HCIOIB30BAHMS
ANIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHuueckre yCTpONUCTBA M TEXHOJIOTMYECKHE TIPOLIECCHI: AJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOTO TOKA, JINHUHU AJIEKTpoIepeaay.

Jemoncmpayuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

3aBUCHMOCTh YaCTOTHI CBOOOIHBIX KOJI€OaHUM OT MHIYKTUBHOCTU U EMKOCTH KOHTYpA.

OcmorpaMmbl JIEKTPOMArHUTHBIX KOJICOaHU.

I'enepaTop He3aTyXarOIMKUX dJEKTPOMATrHUTHBIX KOJIeOaHUH.

Mogenb 31eKTpOMarHUTHOTO reHepaTopa.



BrIHyXIeHHBIE CHHYCOUIAIbHbIE KOJIEOaHMUS.

Pesucrop, karyiika HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIM [IEPEMEHHOTO TOKA.

Pe3oHaHc npu 1ociieJ0BaTeIbHOM COEIMHEHUU PE3UCTOPa, KATYIIKM WHAYKTUBHOCTU U
KOHJIEHCATOPA.

YCTpONCTBO M MPHUHIIUIT JCHCTBHS TpaHCHOpMATOpA.

Monenb IMHUY 3JIEKTPOIepelauH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Nzydenne tpanchopmaropa.

HccnenoBanue nepeMeHHOr0 TOKa 4epe3 MOCIeA0BaTENbHO COEAMHEHHBIE KOHIEHCATOD,
KaTYILIKY U PE3UCTOP.

Habntoienue 31ekTpoMarHuTHOrO pe3oHaHca.

WccnenoBanue paboThl HICTOUHHUKOB CBETA B LIEMH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHUMHbLE 60JIHbL.

MexaHnyeckue BOJIHBI, YCJIOBHSI MX paclpocTpaHeHus. [lomepedynble W HpoAoJIbHBIE
BoJHBIL. Ilepuoa, ckopocTh pacnpocTpaHeHUs U JyiHA BOJHBL. CBONCTBA MEXaHMUYECKUX BOJIH:
OTpa)keHHe, IpeJoMIIeHUE, NHTepepeHIUs U TUdpaKIus.

3Byk. CkopocTh 3ByKa. I poMKkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IIlymoBOE 3arpsA3HEHUE OKPYKAIOIIEH CPEIbI.

DNEeKTPOMarHUTHBIE BOJHBI. YCJIOBHS W3Iy4EHHS 3JEKTPOMarHUTHBIX BOJIH. B3anmHuas
OpHEHTAIIMS BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CpoiicTBa  2JEKTPOMAarHUTHBIX BOJH: OTpPaXeHUE, MPEeJIOMIICHHE, MOoJIIpU3alus,
uHTepdepeHus U udpaxus.

[Ikana 3MeKTPOMArHUTHBIX BOJIH. [IprMeHEeHHEe 3IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUMNBI pagroCBsI3U U TeNeBUACHUS. Pagronokanus.

DJIEKTPOMArHuTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIbI.

TexHuueckne yCTpOWCTBa M NPAKTUYECKOE NMPHUMEHEHME: MY3bIKaJbHbIE WHCTPYMEHTHI,
pamap, paguonpHEMHHUK, TeNeBH30p, aHTeHHa, TenedoH, CBY-meup, ymbpTpa3BykoBas
JUArHOCTHKA B TEXHUKE U MEIULMHE.

emoncmpayuu.

OO6pazoBaHue U pacpoOCTPaHEHUE OTIEPEUHBIX U MPOIOJIbHBIX BOJIH.

Konebmtomnieecs Teno kak HICTOYHHUK 3BYKa.

3aBUCHUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHHH.

Habmonenue orpaxkeHus U IpeaoMIIeHUSI MEXaHUYEeCKUX BOJIH.

Habmonenue nntepdepeHnu U Jupakiiii MEXaHHUYECKHUX BOJIH.

AKYCTUYECKHI1 pe30HaHC.

CBoiicTBa yiabTpa3ByKa U €ro IPUMEHEHHE.

Habmionenue cBSI3M T'POMKOCTH 3BYKa W BBICOTHI TOHAa C aMIUIUTYIOW M YacTOTOU
KoJieOaHuH.

HccnegoBanue  CBOMCTB — 3JIEKTPOMATHUTHBIX — BOJH:  OTPa)K€HUE, IPEIOMIICHHUE,
noJisipu3anus, Audpakuus, uHTepdepeHIus.

OOHapyxeHne HH(PaKPaCHOTO U YIbTPa(huOIETOBOTO U3ITydeHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padbomul, npaKmuxym.

N3ydeHne napamMeTpoB 3BYKOBOU BOJIHBI.

N3ydeHne pacnipocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHENHOE PACIPOCTPAHEHHUE CBETa B OAHOpPOAHOM cpene. Jlyu cBera. TodeuHbI
HCTOYHUK CBETA.

OTtpaxeHnue cBera. 3akOHBI OTpaxkeHHs cBeTa. [locTpoeHune n300pa’keHHI B IMJIOCKOM
3epkasie. Cepuueckue 3epkaia.



[Ipenomnenne cBera. 3aKkOHBI MpPEJIOMJICHHUS CBeTa. AOCOJIIOTHBIA IOKa3aTelb
npenomwiieHuss. OTHOCUTENbHBIN IOKa3aTelb npeiaomiieHus. [IoCTOSHCTBO 4YacTOTHI CBETa U
COOTHOILIEHHUE JUIMH BOJH IIPU NEPEX0JI€ MOHOXPOMATHYECKOIO CBETA 4Yepe3 IpaHUlly pasfelia
JBYX ONITUYECKUX CPEN.

Xon myueii B mpusme. ucnepeust ceera. CiioxHblil cocTaB Oenoro cBera. L[Ber.

[Tonnoe BHyTpeHHEe oTpakeHue. [IpenenbHbIil yro ojaIHOro BHYTPEHHErO OTPaKEHUS.

CoOuparomue W paccewBaromue JHH3BL. ToHKass mmH3a. DOKYCHOE pACCTOSHUE U
ONTUYECKasi CHUJIa TOHKOHM JHMH3bI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSHHS TOHKOH cleprudeckoit
JIMH3bI OT €€ F€OMETPUM U OTHOCUTENILHOTO MOKAa3aTess MPEIOMIICHUS.

@opMyIia TOHKOU JIMH3BL. Y BEJIUYECHHE, 1aBAEMOE JIMH30H.

Xoa Jtyya, IPOLIEAIET0 JIMH3Y MO IPOU3BOJIBHBIM YIJIOM K €€ TJIJaBHOM ONTHYECKON OCH.
[TocTpoenne n3o0pakeHUI TOYKMA U OTPE3Ka MPSIMON B COOMPAIOIINX U PACCEUBAIONIUX JIMH3AaX
U UX CUCTEMaX.

OnTuueckue npubdopsl. Pazpemaronias cnocoOHocTb. ['11a3 Kak onTuyeckas CUCTEMA.

[Ipenensl TPpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas omntuka. WHrepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOMIOJIEHUS MAaKCUMYMOB M MUHUMYMOB B HUHTEP(EPEHIIMOHHON KapTUHE OT JABYX
KOT€PEHTHBIX HICTOYHHUKOB. [IpumMepbl Ki1accuuecKkux HHTEPPEPEHIIUOHHBIX CXEM.

Hudpakuust cBera. [udpakuuonnas pemérka. YcinoBue HaOMIOACHUSI TIIaBHBIX
MaKCHMYMOB IIpH MaIeHUU MOHOXPOMAaTHUYECKOTO CBETa Ha AU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanusa ceera.

Texnuueckre yCTpONCTBA M TEXHOJOTMUECKHE TMPOLECCHl: OYKH, Jyla, I[EepUCKOTI,
¢doToanmapar, MHKPOCKON, MPOEKIMOHHBIN ammapar, MPOCBETIEHHE ONTHKH, BOJOKOHHAs
ONTHKA, TU(GPAKIIMOHHAS PELIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUSI CBETA.

HccnenoBanue npesoMieHus CBETa.

Ha6nrogenue momHOTo BHYTPEHHETO OTpaykeHus. Moellb CBETOBOIA.

HccnenoBanue xo1a CBETOBBIX ITyYKOB Yepe3 INIOCKONAPAIUIEIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Mopenu MUKpOCKOMa, TEIECKOIIA.

Ha6mronenue nnrepdepeHiium crera.

Habmonenue 11BeTOB TOHKUX MIEHOK.

Ha6mronenue qudpaknum cBera.

N3yuenne nudpakiinOHHON PEIIETKH.

Habmonenue nudpakiuinoHHOTO CrieKTpa.

Habmronenue nucnepcuu cBera.

Habmronenue nonspusanuu cBera.

[IpuMeHeHne noassporuI0B i U3YyUEHUSI MEXaHUUECKUX HAPSHKEHU.

Yuenuueckuit sxkcnepumenm, nadopamopuvie padbomut, nPAKMUKyM.

N3mepenune nokasaresis MpeIoMIICHUs CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSHHS OT BellecTBa (Ha MpUMeEpe KHUIKUX
JUH3).

N3mepeHne poKyCHOTO pacCTOSTHUS pacCeUBaIOIIUX JIMH3.

[Tomy4yeHne n300pa>keHus B CUCTEME U3 INIOCKOTO 3epKaa U JINH3BI.

[Tomy4yenne n3o00pakeHus B CUCTEME U3 IBYX JINH3.

KoHcTpynpoBaHue TeIeCKONNYECKUX CUCTEM.

Habnronenue nudpakunu, HHTEpPEpeHIINH U MOJSPU3ALUU CBETA.

W3ydeHne nossipusannu cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTH JUAJIEKTPHKA.

N3yuenue nuTephepeHIny Ja3epHOro U3IYYEeHUs Ha IBYX LIEIIsX.

Habmonenue nucnepcuu.



Habmonenue u ccnenoBanne AUPPaKIHOHHOTO CIIEKTpA.

H3mepenue 1iHbI CBETOBOM BOJIHBI.

[Tomy4yeHue criekTpa U3Ty4eHHs CBETOIMO/a IIPH OMOIIHU TU(PAKIMOHHOHN PEIIETKY.

Pa3nes 6. OcHOBBI clIeMAJILHOM TEOPHUH OTHOCHTEILHOCTH.

I'pannupl MPUMEHMMOCTH KJIACCMYECKOM MeXaHMKHU. IlocTynmaTel cnenuanbHOM TEOPUH
OTHOCUTEJIHOCTH.

[IpoctpancrBeHHO-BpeMeHHON  uHTepBan.  [IpeoOpasoBanus  JlopeHua.  Ycinosue
MPUYUHHOCTH. OTHOCHUTEIBHOCTh OJIHOBPEMEHHOCTH. 3aMeJIEHUE BPEMEHM U COKpallleHHE
JUTHHBI.

DHEprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ SJHEPIUEN U UMITYJILCOM PENIATUBUCTCKON YaCTUIbl. DHEPrUs MOKOSI.

TexHuueckue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIYTHUKOBBIE MPUEMHUKH,
YCKOPUTENH 3aps>KEHHBIX YaCTHII.

Y4eHnueckui IKCIEPUMEHT, J1abopaTOpHbIE PabOThI, MPAKTUKYM.

Omnpenenenre UMIyabca U YHEPTUHM PEISTUBUCTCKUX 4YacTUI] (10 ¢ororpadusiM TPEKOB
3apsOKEHHBIX YaCTUIl B MATHUTHOM TIOJIE).

Pazgea 7. KBanroBas pusuka.

Tema 1. KopnycKyaapHo-6071H0801 0yaiu3m.

PaBHOBecHOE TemoBOE W3NMydeHHE (M3IydeHHE aOCOJIIOTHO 4YEPHOTO Tejia). 3aKoH
cMmemenus: Buna. ['mnoresa I1nanka o kBaHTax.

®oTOHBI. DHEPTHS U UMITYITHC (OTOHA.

®ororddext. OnbiTel A. I'. CroneroBa. 3akonsl ¢poTorddexra. YpaBHeHHe DifHIITEHHA
st potorddexra. «KpacHas rpanuiay dhotodrddexra.

JlaBneHue cBera (B YacTHOCTH, MJAaBJICHUE CBeTa Ha aOCOJIIOTHO MOTJIOLIAIOUIYI0 U
a0COJIIOTHO OTpakaroIIyto moBepxHocTh). OnbiTel [1. H. JIebenena.

BonnoBeie cBolicTBa wactull. Bosubel ae bpoitns. JlnnHa BoiHbl ne bpoitns u pazmepsl
00JlacTH  JIOKaJW3alMKM  JBWKYIIEHCs  4acTuilbl.  KopmycKynasipHO-BOJTHOBOW  JTyaJIU3M.
Judpakuus 3JeKTPOHOB Ha KpUCTaJIax.

Crnennduka usmepenuii B Mukpomupe. CooTHoeHus1 HeonpeaenéuHocTeit [ efizenoepra.

Texuuueckne ycTpoicTBa M TEXHOJIOTMYECKUE IMPOLIECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
(boTOIaTUUK, TYHHEIBHBIA MUKPOCKOII, COJTHEUHAs OaTtapesi, CBETOIUO/I.

emoncmpayuu.

®doTo3(PeKT Ha yCTaHOBKE C IIMHKOBOU TJIACTHHOM.

HccnenoBanue 3akoHOB BHENTHETO (hoTodPdekTa.

HccnenoBanue 3aBUCMMOCTH COIIPOTHUBIIEHUS TOJYIIPOBOJHUKOB OT OCBEIIEHHOCTH.

CBeTOINOI.

Conneunas 6arapes.

Yuenuueckuit sxkcnepumenm, nadvopamopuvie padbomot, nPAKMUKyM.

Uccnenosanue doropesucropa.

N3mepenue nocrosiauoi [lnanka Ha ocHoBe uccnenoBanus Gotosddekra.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA Y€pPE3 CBETOIMO OT HAIIPSHKEHMUSI.

Tema 2. @usuka amoma.

OnbITHI MO UCCNEAOBAHUIO CTpOoeHUs aToMa. [Tnanerapuas moaens atoma Pesepdopra.

IToctynatsl bopa. M3nydenue u norjounieHne (OTOHOB NMPHU MEPEXOJe aToMa € OJHOTO
YPOBHSI SHEPTUU Ha JAPYTOu.

Bunpl ciektpoB. CriekTp ypOBHEH 3HEpruu aTomMa BOJI0po/Ja.

CrioHTaHHOE M BBIHYXKICHHOE U3ITydeHHe cBeTa. Jlasep.

TexHuueckre yCTpPOMCTBA M TEXHOJOTMYECKHE TMPOILECChl: CHEKTPaJbHBIA aHAIU3
(ciekTpockoM), Ta3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Monens onbita Pesepdopra.



Habnronenue nuHeyaThIX CIIEKTPOB.

YCTpOUCTBO U IEHCTBUE CUETYMKA HOHUZUPYIOIIUX YACTHULL.

Onpenenenre JJIMHBI BOJHBI JIA3€PHOTO U3IY4EHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Habmoienne TMHEHYaToro CreKTpa.

HccenenoBanue criekTpa pa3peXEeHHOI0 aTOMapHOIr0 BOJOPOJA UM M3MEPEHHE MOCTOSHHON
Punbepra.

Tema 3. Duzuka amommnozo A0pa u 31eMeHMAaAPHBLIX YacCmuy,.

Hyxnonnas mozgens sanpa ['eiizendepra—MBanenko. 3apsin siapa. MaccoBoe 4mciio sipa.
H3oTomnsl.

PagnoaxktuBHOCTE. Anb(a-pacnaa. DIEKTPOHHBIM U MO3UTPOHHBIN Oera-pacnan. ['amma-
H3JIy4CHHE.

3aKkoH paJuMOaKTUBHOrO pacnajga. PanuoaktuBHble H30TONBI B mpupojse. CBoiicTBa
HMOHU3UPYIOIIETO U3TydeHUs. BiusHue paJuoakTUBHOCTH Ha KUBbIE OpraHu3Mbl. EcTecTBEHHBIN
¢don uznmyuenus. [Jozumerpus.

DHeprus cBA3U HyKJIOHOB B siape. SnepHblie cuibl. Jledekt Maccel spa.

Anepusle peakuuu. Jlenenne wu cunHte3 snep. SAnepHsie peaktopbl. IIpoGiemsl
YOPABISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OKOJOTMYECKHE aCIEKThl PAa3BUTHS  SAEPHOU
SHEPreTHKH.

MeToas! perucTpaluy U UCCIEA0BAHUS JIIEMEHTAPHBIX YaCTHLI.

@yH1aMEeHTANIbHBIE B3auMOJACUCTBUA. bapnoHsl, Me30HBI U JentoHsl. [IpencraBinenue o
CrangaptHoit Moaenu. KBapk-riIt0oHHas MOJENb aIpOHOB.

®wusuka 3a npenenamu CtanaapTHOW Moienu. TEMHas Matepusi U1 TEMHAs SHEPTHSL.

EnuncTBO (hr3mveckoit KapTHHBI MHpA.

TexHuyeckne yCTpOMCTBAa M TEXHOJOTHMYECKHE MPOIECCHI: T03UMETp, kKaMepa BuibcoHa,
SJIEPHBIA  peakTop, TEPMOSIEPHBIN peakTop, aToMmMHass OoM0a, MarHUTHO-PE30HAHCHAs
ToMoTrpadus.

Yuenuueckuit sxkcnepumenm, nadvopamopusvie padbomut, nPAKMUKYM.

HccnenoBanue TpekoB yacTuil (10 TOTOBBIM (GoTorpadusim).

HccnenoBanue paguoakTUBHOTO (hoHA ¢ UCHOIB30BAHUEM J03UMETpA.

N3ydenue normnomieHus: 6eTa-4acTull aTFOMUHHEM.

Pa3znen 8. DiieMeHTBI AaCTPOHOMHUM U ACTPOPUUKH.

Ortanbl  pa3BUTHS  acTpoHomMuu. IlpuknagHoe U MHPOBO33PEHUECKOE  3HAUYCHHE
actpoHoMud. [IpuMEeHUMOCTh 3aKOHOB (U3UKU Ui OOBSCHEHUS MPHUPOJAbI KOCMHUYECKHX
00BEKTOB.

Meroasl acTpoHOMHYECKUX HccieqoBaHU. COBpPEMEHHBIE ONTUYECKHE TEJIECKOIIbI,
PaZMOTENECKOIIbl, BHEATMOC(EpHAs: aCTPOHOMHUSL.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKkue 3BE3/bl, IIAHETHI, X BUANMOE JABHKECHUE.

Conneynas cucrema.

Connue. ConHeunast akTUBHOCTb. MicTounuk sHeprun CoHIa U 3BE31.

3BE3/1bI, HMX OCHOBHBIE XapaKTEpUCTHKU. Jluarpamma «CHEKTpajbHBIM Kilacc —
CBETUMOCTBY. 3BE3/IbI IVIABHOM NOCJIEOBATEIBLHOCTU. 3aBUCHUMOCTh «MAacCa — CBETUMOCTBY IS
3BE3] TIVIABHOM  IOCJIENOBAaTEIbBHOCTH. BHyTpeHHee cTpoeHune 3BE31. CoBpeMEHHBbIE
MIPECTABICHMSI O IPOMCXO0KAEHUH U 3BoMoLUK CoJHIA U 3BE3]. OTallbl )KU3HU 3BE3].

Muneunsiii [1yTs — Hamia I'anaktuka. [lonoxxenne u neuxenne CoisHua B I'anaktuke. Tumbl
rajlakTuk. PaguoranakTuky u kBa3apsl. YEpHbIE ABIPHI B siipax TajlakTHK.

Bcenennas. Pacmupenune Bceenennoil. 3akon Xa00xa. Pa3beranue ramaktuk. Teopus
Bbonsioro B3peiBa. PennkroBoe n3mydeHue.

MacmtaGHast ctpykTypa Beenennoil. MeraranakTuka.

Hepemménnsie mpo6aemMbl aCTpOHOMUH.

Yuenuueckue naoniooenus.



HabOmonmenust  3BE3mHOTO  HeOa  HEBOOPYKEHHBIM — TIJ1a30M € HCIOJIh30BAaHUEM
KOMIBIOTEPHBIX NPUJIOKEHUH JUIS  OINpeleseHUs] TMOJOXEHUS HeOSCHbIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHbIE co3Be3/11si CeBEpHOro MOJIyLIapus U ApKue 3BE3/bI.

Habnronenus B Teneckon JIyHbI, MIaHET, TYMAHHOCTEH U 3BE3IHBIX CKOTUICHUI.

Du3uyecKHil MPAKTUKYM.

Crioco0b1 n3MepeHus: (GU3NYECKUX BEIMYHH C MCIIOJIb30BAaHIUEM aHAIOTOBBIX M IIU(PPOBBIX
U3MEpPUTENbHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUYMKOBBIX CHCTEM. AOCOJIIOTHBIE U
OTHOCHTEIIbHBIE  TIOTPEIIHOCTH  W3MepeHud  (u3mueckux BenuyuH. OIleHKa  TpaHuMIl
IIOIPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEPEHHUH, WCCICMOBAHUN 3aBUCUMOCTEH  (PU3MYCCKUX
BEJIMYUH, MPOBEPKA MPEIIOKEHHBIX THIOTE3 (BBIOOp M3 paldOT, ONMMCAHHBIX B TEMATUYECKHUX
pasnenax «Y4eHU4EeCKUH IKCIIEPUMEHT, TabopaTopHbIe PaOOThI, MPAKTUKYM)).

O06o0maronee noBTOpeHMe.

O6o0menne W cucTeMarTus3alus CoJepXaHWs  pa3zenoB  Kypca «MexaHHKay,
«MounekynsipHas (U3MKa U TEPMOJUHAMHKA», «IDJIEKTpoauHamuKay, «KoyneGaHus U BOJHBIY,
«OCHOBBI CIIENIMAIIBHOW TEOPUU OTHOCHUTEIBbHOCTHY», «KBaHTOBas ¢u3uka», «DIEMEHTHI
ACTPOHOMHUH U aCTPOPHUIUKI.

Ponp ¢u3ukn w acTpOHOMHM B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COIHATBHOU U
THUYECKOM cdepax JesATeNbHOCTH 4YeJNOBEKa, pojib W MeCcTOo (U3UKM U acTPOHOMHUHU B
COBPEMEHHOM HAay4HOM KapTMHE MMHpaA, 3HAYEHUE ONMCATEIBHOW, CHCTEMAaTHU3UPYIOLIEH,
00BSACHUTENBHON U IPOrHOCTHYECKON (PyHKIUIM (pu3nUeckoi Teopuu, poib HU3NUECKON TEOpUHr
B (hopMUPOBAHUH TPEACTABICHUN O (pU3MUECKON KapTUHE MUpa, MECTO (PU3NUECKON KapTHHBI
MHpa B 00ILIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABICHUN O PUPOJIE.

Me:knpeaMeTHbIe CBSI3H.

N3yuenne kypca pusuku yriay0iaéHHOTO ypoBHs B 11 Kiacce OCyIIECTBISETCS ¢ YUETOM
COJIep’KaTeNbHBIX MEXKIIPEIMETHBIX CBA3€H C KypcaMM MaTeMaTUKH, OHOJIOTUH, XUMHUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnole nOHAMUA, C6A3AHHbBIE C UZYYEHUEM MEMO008 HAYYHO20 NO3ZHAHUS:
SIBJICHUE, HAy4yHbI (akT, TUmnore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TeOpwsi, HaOII0JIEeHUE,
JKCIIEPUMEHT, MOJICTUPOBAHKE, MOJIENb, U3MEPEHUE, IOTPEIIHOCTH U3MEPEHUI, U3MEPUTENbHbBIE
puOopHI, G POBast J1adbopaToOPHs.

Mamemamuka: peuieHre cucteMbl ypaBHeHHH. Tpuronomerpuueckue GyHKIMHU: CHHYC,
KOCHHYC, TAHI€HC, KOTAaHT'€HC, OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIAECTBO. BekTopsl M HX
MPOEKIIMM HAa OCHU KOOpPJMHAT, CIOKeHHE BEKTOpoB. [Ipou3BojaHBIE 37eMEHTapHBIX (DYHKIUI.
[Ipu3naku nmogo6us TpeyroabHUKOB, OIPEeICHNE TUIOMIAIU TUNIOCKUX (puryp u oobpéma te.

Buonozus: snexktpuueckue SIBICHUS B KUBOW MPUPOIE, KoJieOaTeIbHBIE JBIKEHUS B
KUBOW  MPUPOJE,  HKOJOTMYECKHE  PUCKA  MpPU  IMPOU3BOJACTBE  AJIEKTPOSIHEPIHH,
AJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYXKAIOLIEW Cpelbl, YIbTPa3ByKOBas JUarHOCTUKa B
MEJIMLIUHE, ONTUYECKUE SIBJICHUS B )KUBOU MPUPO/IE.

Xumua: CTpo€HHE aTOMOB M MOJIEKYJ, KpPUCTaJUIMYECKash CTPYKTypa TBEPABIX TeT,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUTMUECKON PEIIETKY, CIIEKTPAIbHBIN aHAu3.

TI'eozpaghua: MarHuTHBIE TONIOCAa 3€MIIM, 3aJI€KW MAarHUTHBIX PyH, GoTOChEMKA 3eMHON
MOBEPXHOCTH, cericmorpad.

Texnonozusa: NpUMEHEHUE NTOCTOSHHBIX MarHUTOB, JIEKTPOMAarHuTOB, JIEKTPOABUTaTENb
SlkoOu, TreHepaTop TMEPEMEHHOI0 TOKa, HWHAYKIMOHHAs TIe4b, JMHUU DJIEKTpolepesaad,
ANIEKTPOJBUraTeNlb, pajnap, paauONpUEMHMK, TeNeBU30p, aHTeHHa, TenedgoH, CBY-mneus,
yIbTPa3BYKOBasl JIMarHOCTHMKAa B TEXHHUKE, MPOEKIMOHHBIA ammapar, BOJOKOHHAs ONTHKA,
coJiHeyHas 6atapesi, CIyTHUKOBBIC IPUEMHHUKH, SJICpPHAst SHEPreTUKA U SKOJIOTUYECKHE aCTIEKThI
€€ pa3BUTHSL.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJIHEI'O OBILET'O OBPA3OBAHUAJIMYHOCTHBIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3y/abTaThl OCBOCHHs ydeOHOro mpeamera «Du3mkay IOJIKHBI OTPAXKATh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIMid, IMO3UTHBHBIX BHYTPECHHHUX
yOeXKIeHU, COOTBETCTBYIOIIUX TPAIUIMOHHBIM IICHHOCTSM  POCCHICKOro oOIIecTsa,
pacimmpeHne XU3HEHHOTO OIBbITAa M OTBITa JESITEIHLHOCTH B IMPOLECCE PeaH3allid OCHOBHBIX
HaIpaBJICHUN BOCIUTATEIBHON NESITEIHHOCTH, B TOM YUCIIC B YACTH:
rPakAaHCKOr0 BOCIIUTAHMA:
C(OPMHUPOBAHHOCTH TPAXKIAHCKOW TO3ZUIIMH O0YJarOMIETOCs KaK aKTHBHOTO M OTBETCTBEHHOTO
YJieHa POCCUICKOTO OOIIEeCTBa,
NPUHATHE TPAIUIMOHHBIX  OOIIEUETOBEYECKUX TI'YMAHHCTHYECKUX M JEeMOKPAaTHYECKHX
IIEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HHTEpPECax TPa)JTaHCKOTO OOIIecTBa,
Y4acTBOBATh B CAMOYIPABJICHUN B 00pa30BaTeIbHON OpraHU3alii;
YMEHHE B3aMMOJICHCTBOBATH C COIMATHHBIMI HHCTUTYTAMH B COOTBETCTBHHU C MX (DYHKIHSIMHU H
Ha3HAYCHHUEM;
TOTOBHOCTh K T'YMAHUTApPHOU U BOJIOHTEPCKON JIEATEIBbHOCTH.
NAaTPHOTHYECKOT0 BOCIIUTAHUS:
c(OpPMUPOBAHHOCTH POCCUICKON T'PaXIaHCKON HIEHTUYHOCTH, MaTPHOTU3MA;
LIEHHOCTHOE OTHOIIEHUE K rOCyJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSAM POCCUHCKUX YYEHBIX B
o06sacTu (UK U TEXHHKE.
AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:
C(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHNUS;
CIOCOOHOCTh OLICHMBATh CUTYaLMI0 M TPUHMMATh OCO3HAHHBIE DPELIEHHs, OPUEHTUPYSICHh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU, B TOM YHCJIE B JESITEIBHOCTH YUEHOTO;
0CO3HAHME JIMYHOT'O BKJIaJa B IOCTPOEHHE YCTOMUUBOTO OYyAyILEro.
3CTETHYECKOr0 BOCIINTAHUS:
JCTETUYECKOE OTHOLIEHHWE K MHpY, BKJIIOYas 3CTETUKY HAy4yHOIOo TBOPYECTBA, IPUCYLIETO
(hu3UIeCcKOil HayKe.
TPYAOBOI'0 BOCIIUTAHMSA:
UHTEpEC K pasjInyHbIM cepam NpopecCHOHATbHON AEATENIbHOCTH, B TOM UYHUCIIE CBA3AHHBIM C
¢u3MKON M TEXHMKOW, YMEHHME COBeplllaTh OCO3HaHHBIM BBIOOp Oyaymiel npodeccun u
peann30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE I1J1aHBI;
TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHI0O M caMOOOpa3oBaHHIO B oOjacTu (QU3MKKA Ha
IPOTSHKEHUH BCEH JKU3HU.
IKO0JI0THYECKOr0 BOCIIUTAHUS:
C(OPMHUPOBAHHOCTb  SKOJIOTUYECKON  KyJIbTYpbl, OCO3HaHME TIJIOOAJIBHOTO  Xapakrepa
HKOJIOTUYECKUX MPOOIIeM;
IUTAHUPOBAHUE U OCYLIECTBICHHME JEWCTBUN B OKpYXarollled Cpele Ha OCHOBE 3HaHUS IeJei
YCTOMYUBOTO Pa3BUTHS YEJIOBEUYECTBA;
pacuIMpeHue OIbITa JEATETbHOCTH SKOJIOTHYECKOM HalpaBIEHHOCTH Ha OCHOBE MMEIOIUXCS
3HaHUH 10 QU3MKe.
LHEHHOCTH HAYYHOT' 0 MO3HAHMS:
Cc(OPMHUPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢u3nveckoil HayKH;



OCO3HAHME LEHHOCTH HAyYHOH JESITEeIbHOCTH, T'OTOBHOCTb B IpOIECCE H3YYCHHS (PHU3UKU
OCYILECTBIIATh IPOEKTHYIO U UCCIIEI0BATENBCKYIO JESITENbHOCTh MHIMBUYAIIbHO U B TPYIIIIE.

METAINIPEIJMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHBePCAJIbHbIE YUeOHbIE el CTBUS

Ba3oBble Joruyeckue neicTBus:

CaMOCTOSTENIBHO  (pOPMYIHpPOBaTh H  aKTyaIHM3UpOBaTh MpoOJieMy, paccMarpuBaTth &
BCECTOPOHHE;

OTIPEICIIATH SN JNESITSILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHH UX TOCTHKCHUS;

BBIABJIATH 3aKOHOMEPHOCTHU U IMTPOTHBOPECUHA B paCCMATPUBACMBIX (1)I/ISI/I‘~IGCKI/IX SIBJICHUAX
pa3pabaThiBaTh TUIAH PEIICHUS] MPOOJIEMBbI ¢ YYETOM aHaln3a WMEIOIIUXCS MaTepPHAIbHBIX U
HeMaTepHUaIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B ACATCIIBHOCTb, OUCHUBATE COOTBETCTBUC PE3YJIbTATOB LCIIAM, OICHHUBATDH
PUCKHU HOCJ'IC)ICTBPI?I JACATCIIbHOCTH,

KOOPJIMHUPOBATh U  BBINOJHATH pabOTy B YCIOBUSIX PEATbHOrO, BHPTYalIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICUCTBUS;

Ppa3BUBaATh KPCATHUBHOC MBIIIJICHUEC MIPU PCIICHHUUN JKU3HCHHBIX HpO6J'IeM.

Ba3oBble nccienoBareibcKkie 1edCTBHUS:

BJIaACTH Hﬁy‘lHOfI TepMHHOHOFHeﬁ, KIIFOYCBBIMHU ITOHATHUSIMU U METOAaMU (1)I/I3I/II-IGCKOI71 HAYKH,
BJIaIETh HaBBbIKAMU Y4€OHO-HMCCIIEI0BATEIbCKON U TPOEKTHOM AEATENbHOCTH B 00J1aCTH (U3UKH,
CIOCOOHOCTBIO M TOTOBHOCTHIO K CAaMOCTOSITEIBHOMY TIOMCKY METOJIOB pEIIeHHs 3aaad
(bu3MYECKOTO COJIepKaHus, TPUMEHEHHIO Pa3InYHbIX METOI0B IO3HAHMS,

BIIQJICTh BHUJIAMHU JIEATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €ro WHTEpIpeTaluu,
npeoOpa3oBaHUI0 M MPUMEHEHHWIO B Pa3jMYHBIX YUEOHBIX CHUTYyallUsX, B TOM 4YHUCIE MpHU
CO3/ITaHUHU Y4EOHBIX TIPOCKTOB B 00JaCTH (HU3UKH;

BBISIBIISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3U U aKTyaJIM3UpPOBATh 3aj]auy, BBIABUTATh THIOTE3Y €€
pEelIeHUs, HaXOUTh apryMEHTBI JUIsl I0Ka3aTeIbCTBA CBOMX YTBEP)KICHUH, 3a1aBaTh apaMeTphbl
U KPUTEPUU PELICHUS;

aHAJIM3UPOBATh MOJYYCHHBIC B XOJI€ PEIICHUS 33/1a4d Pe3yibTaTbl, KpUTHUYECKU OLEHHUBATh UX
JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIOBUSIX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3aJaud B 00pa3oBaTENbHOU NEATEIBHOCTH, B TOM
qyclie IPU U3YUYEeHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00JIACTh KU3HEACITEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC UJICU, TIPEIaraTh OPUTHHAIBHBIE TIOJXOAbI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 332U, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

PaGora ¢ undopmanmeii:

BIIaIETh HaBBIKAMH IOJTy4eHUs UHPOpMaK PU3NUECKOTO COJACPIKAHUS U3 UCTOUHUKOB Pa3HBIX
TUIIOB, CAMOCTOSATEIBHO OCYIIECTBISTh TMOUCK, aHAINU3, CUCTEMATH3AIMI0 U HHTEPIPETAIUIO
nH(OPMAaLIUY PA3ITUYHBIX BUIOB U GOPM MPEICTABICHUS;

OIICHUBATh JJOCTOBEPHOCTHh UH(OpPMAIIHH;

MCIOJIb30BaTh CPEACTBa WH(OPMALMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJIOTUNA B PEIICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3alMOHHBIX 3a/ad Cc coOmtofeHueM TpeboBaHUit
OPrOHOMUKH, TEXHUKU OE30MACHOCTH, TUTHEHBI, PECYPCOCOEPEKEHUS, MPABOBBIX U ATHUECKUX
HOPM, HOPM HH(POPMAIIMOHHOM 0€30MacHOCTH;



CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJEpPKAaHHUS B Pa3IUYHBIX (popMaTax ¢ Y4E€TOM Ha3HAYCHUs
uHbOpMAMM W IEJIEBOM ayaUTOpHH, BHIOMpas ONTUMAIbHYIO (opMy mpeacTaBieHUs U
BU3yaIU3al1H.

KoMMmyHuKkaTHBHBIe YHUBepcaIbHbIe y4eOHbIe JelCTBHUSA:

OCYIIECTBIISTH OOIIEHHE HA YPOKaX (PM3UKU M BO BHEYPOUHOU JEATEITHHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(IMKTHBIX CUTYallMi U cMAr4aTh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOUKY 3PEHUS C HUCIOJIb30BAaHUEM S3BIKOBBIX CPEJICTB;
[IOHUMATh U UCIOJIb30BaTh NIPEUMYIIECTBA KOMaHIHON U HHIUBUAYAIbHON pabOThI;

BBIOMpAaTh TEMATUKy W METOAbl COBMECTHBIX ICWCTBUH C Yd4&€TOM OOIIMX HHTEPECOB W
BO3MOYHOCTEHN Ka)/I0T0 4jeHa KOJUIEKTHBA;

MPUHUMATD 11€JI1 COBMECTHOMN JI€ATEIbHOCTH, OPIraHU30BbIBATh U KOOPAWHUPOBATH JIEHCTBUS 110
€€ JOCTH)KEHMIO: COCTaBIIATh IUIAH JEWCTBUM, pACHPENENATh POJU C Y4ETOM MHEHUU
Y4aCTHUKOB, 00CYXJaTh pe3y/lbTaThl COBMECTHOM pabOThI;

OIICHMBATh KAayeCTBO CBOETO BKJIa/Ja M KaXJOrO0 y4yaCTHHKAa KOMaHIbl B OOIIMH pe3ynbTar Io
pa3paboTaHHBIM KPUTEPUSM;

npeniaraTb HOBBIE IPOEKTHI, OLEHUBAaTh HUAEU C IMO3ULUUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh MO3UTHBHOE CTPATETMUECKOE IMOBEACHUE B PA3IMUYHBIX CUTYAIUSX, MPOSBISATH
TBOPYECTBO M BOOOPaKEHHE, OBITh HHUITHATHBHBIM.

PeryasiTuBHble yHUBepcalbHbIE YUeOHBbIE A€l CTBUA

Camoopranuszaums:

CaMOCTOSITEJIBHO OCYILECTBJISATh MO3HABATENIbHYIO JAEATEIbHOCTh B oOnactu (pu3nku u
aCTPOHOMUH, BBISIBJISITH MPOOJIEMBI, CTaBUTh U ()OPMYIUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIBHO COCTaBJIATh IUIAH PpEHICHUS pPAcuyE€THBIX M KadyeCTBEHHBIX 3aJad, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOLIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUI;

JIaBaTh OLEHKY HOBBIM CUTYallHsM;

paciupsATh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieNaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBaTh €ro, OpaTh Ha ceOd OTBETCTBEHHOCTh 3a
peuieHue;

OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;

CrocoOCcTBOBATh (POPMHUPOBAHUIO U MPOSBICHHUIO IPYIUIUU B oOnacth (pU3MKH, MOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIBTYPHBII YPOBEHbD.

CaMOKOHTPOJIb, JMOLMOHAJIbHBIH HHTEJVIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTHBBI B JE€ATEIbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJbTATOB LIEIISIM;

BIIaJIETh HaBBIKAMHU MO3HABATEJIbHON pedIeKcuu Kak OCO3HAHHS COBEPIIAEMBbIX ACUCTBUHA U
MBICIUTENbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHU;

UCIO0JIb30BaTh MPHUEMBI peIIeKCHU ISl OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHHXKEHUIO;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHUX MPU aHAJIN3€E PE3yJIbTaTOB AEATEIbHOCTH;

MIPUHUMATh ce0s, TOHUMasi CBOM HEOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHUX IPU aHAJINU3€E PE3yJIbTaTOB ACATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMIMOKH.

B mporuecce MOCTHXKEHUS JIMYHOCTHBIX PE3YJIbTAaTOB OCBOEHHS MpOrpaMMbl Mo (usuke Juis
YPOBHsI CpeJHEero obmiero oopa3oBaHusi y oOy4yarolMUXcs COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN
MHTEJUIEKT, IPEAINoJIaraonuii chopMUpOBaHHOCTS:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh IOHMMATh CBOE S3MOIMOHAJIBHOE COCTOSHHE,
BUJIETh HAMPABJICHUS Pa3BUTHUSI COOCTBEHHOMN SMOLIMOHATILHOM cpepbl, OBITH YBEPEHHBIM B cele;



CaMOPETYJIMPOBAHNUS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPHUHUMATh OTBETCTBEHHOCTH 3a
CBOE IMOBEICHUE, CIIOCOOHOCTh aalITUPOBATHCS K SMOIMOHAIBHBIM W3MEHEHUSM M TPOSBIISATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKIIOYAIOIIEH CTPEMIIEHHE K JOCTIKEHHIO IIEJTH M YCIIEeXY, OITUMHU3M,
WHUIMATUBHOCTh, YMEHHUE JIEHICTBOBATH, UCXO/S U3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOMIEH CHOCOOHOCTh IOHMMAaTh SMOIMOHAIBHOE COCTOSIHUE —JAPYTHX,
YUUTBIBATH €TO MPH OCYIECTBICHUH OOLICHNUSI, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COLIMANBHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh BBICTPaMBAaTh OTHOUICHHS C JPYTUMHU
JIOABMU, 3200 THTHCS, IPOSBIISITH HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

[MPEJAMETHBIE PE3VYJIbTATBI

K koHny oOyuenus B 10 Knacce nipeiMeTHbIE pe3yabTaTbl Ha YriayOJIEHHOM YPOBHE JOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaAIOUINXCS YMEHHI:

MMOHUMATh POJIb (PU3UKH B SKOHOMUUYECKOM, TEXHOJOTHUUECKOM, IKOJOTHUECKOM, COMaIbHON U
TUYECKON cdepax NesTeNbHOCTH 4YeJOBEeKa, pojib U MECTO (PM3UKU B COBPEMEHHOM Hay4HOM
KapTUHE MHpa, 3HAUEHUE OIUCATENIbHOM, CHCTeMaTHU3Upyoleld, OOBsICHUTENbHOU U
MPOTrHOCTUYECKOW (GYHKIMHA (U3MUECKON TEOpUHM — MEXaHHKH, MOJIEKYJISIpHOM (U3MKU U
TEPMOJIMHAMUKH, poJib (hr3uueckoil Teopuu B (HOPMUPOBAHUU MPEJCTABICHUN O (PU3NUECKON
KapTHUHE MHpa;

pasnuyarh YCIOBUS MPUMEHMMOCTH Mojeneld (U3MUeckux Tesl M MPOLEeccoB (SBICHHM):
WHepLMaNbHas cucTteMa oTcuéra, aOCoJIIOTHO TBEpPAOE TENo, MaTepuajbHas TOUKa,
PaBHOYCKOPEHHOE JBIDKCHHE, CBOOOJHOE TMaJeHHMe, aOCOJIIOTHO ympyras aedopmanms,
aOCOJIIOTHO yIpyroe M aOCOJIOTHO HEYNPYroe CTOJKHOBEHHUS, MOJAEIM ra3a, XHIKOCTH U
TBEPIOTO (KPUCTAUIMYECKOr0) Tejla, MWJICalbHBIM Ta3, TOYEUHBIH 3apsal, OAHOPOJIHOE
JIEKTPUUYECKOE TOJIE;

pasnuuaTh YCJIOBHS (TpaHMIBI, 00JIACTH) MPUMEHUMOCTH (PH3WUYECKUX 3aKOHOB, MOHUMATh
BceoOImMid XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB M OIpPaHHMYEHHOCTb MCIIOJIb30BAHUS YaCTHBIX
3aKOHOB;

aHATM3UPOBaTh M OOBSICHAThP MEXaHUUYECKHE IPOLECChl M SBJIEHUS, MCIOJIb3Ysl OCHOBHbBIE
MIOJIOKEHHUSI U 3aKOHbl MEXAHHWKHM (OTHOCUTENIBHOCTh MEXAHWYECKOI'O JBHMKEHUS, (HOpMYIIbI
KUHEMAaTUKH PaBHOYCKOPEHHOTO JBMJKEHUs, IpeoOpa3zoBaHus [amuies Uil CKOpOCTH H
nepeMelleHus, 3akoHbl HbloTOHA, MPUHLUI OTHOCUTENIBHOCTH [ anuies, 3aKOH BCEMHMPHOIO
TATOTEHMSI, 3aKOHBl COXPAHEHMs HMMIYJIbCA U MEXaHMUYECKOM SHEpruu, CBA3b PabOThI CHIIBI C
M3MEHEHHEM MEXaHWYECKOM SHEpruH, YCIOBUSI paBHOBECHs TBEPAOTO Tenla), HPU 3TOM
UCIOJb30BaTh MAaTEMaTHUYECKOE BBIPAKECHHE 3aKOHOB, YKa3blBaTh YCJIOBUS MPUMEHUMOCTU
(¢u3nUecKux 3aKOHOB: IpeoOpa3zoBaHuil [anumnes, BTOpOro M TpeThbero 3akoHOB HpIOTOHA,
3aKOHOB COXPaHEHMsI UMITYJIbCa U MEXaHUYECKON SHEPruM, 3aKOHA BCEMUPHOTO TATOTCHUS;
aHAJM3UPOBATh U OOBACHATH TEIUIOBBIEC NIPOLECCHI U SIBIEHUS, UCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS
MKT u 3aK0HBI MOJIEKYJISIpHOM (PU3MKH U TEPMOJMHAMUKHU (CBSI3b JAABICHUS UACATBHOTO ra3a co
CpeAHel KMHETUYEeCKON 3Hepruei TeIIOBOTO JIBM)KEHUS M KOHIIEHTPALUeH ero MOJIeKy, CBs3b
TEMIIEpaTypbl BEUIECTBA CO CPEIHEN KMHETUYECKON SHEPTUEH TEIIOBOTO JIBWKEHUS €ro YacTHl,
CBSI3b JIABJICHUS MJICAIBHOIO I'a3a ¢ KOHLUEHTPAaLUEN MOJIEKY] U €ro TEMIIEpaTypol, ypaBHEHHE
MenneneeBa—Kitanelipona, nepBblii 3aKOH TEPMOJMHAMHMKH, 3aKOH COXPAaHEHUS DHEPrUM B
TEIUIOBBIX TMpoOlleccax), HpU 3TOM HCIOJIb30BATH MaTeMaTHUECKOE BBIPAKEHUE 3aKOHOB,
yKa3bIBaTh YCJIOBHs IPUMEHUMOCTH ypaBHeHUs MeHeneesa—KitanelipoHna;

aHAJM3UPOBATh U OOBACHATH SJIEKTPUUECKUE SIBJIECHUS, HCIOJIb3Ysl OCHOBHBIE IOJIOKEHUS U
3aKOHBI DJIEKTPOJAMHAMHKHM (3aKOH COXpAaHEHMs OJIIEKTPUUYECKOro 3apsijia, 3akoH Kynona,
MOTEHIMAIBHOCTD 3JIEKTPOCTATUYECKOTO MOJIsl, IPUHLIUI CYNIEPIO3ULIUN IIEKTPUUECKUX TIOJIEH,
IIPY 3TOM yKa3blBasl YCJIOBHUsS INPUMEHHMMOCTH 3akoHa KysoHa, a Takke NpPaKTUYECKH Ba)KHbIE



COOTHOIIEHUS: 3aKOHbI OMa JJIsl ydacTKa LEeNu U JJi1 3aMKHYTOM 3JIEKTPUUYECKOW 1IeTH, 3aKOH
Jxoyns—Jlenna, mpaBuna Kupxroda, 3akonsr @apajest [UTst 3JEKTPOIN3a);

OTIMCHIBATh (PH3UYECKHE MPOIECCHl U SBIICHHUS, UCTIONB3YS BEITUYHUHEI: IIEPEMEICHNE, CKOPOCTh,
YCKOpPEHHE, UMIYJIbC TEJa U CUCTEMBI TEJ, CUJIa, MOMEHT CHWJIbl, JABJICHUE, MOTCHUMAIbHAS
SHEprusi, KNHETUYECKasi SHEPTUs, MEXaHU4eCKast YHEpTrusi, paboTa CHIIbI, [IEHTPOCTPEMUTEITHHOE
YCKOpPEHHE, CUJIA TSHKECTH, CHJIA YIPYTOCTH, CUJla TPEHUS, MOIIIHOCTh, SHEPTUS B3aUMOICHCTBUS
Tena ¢ 3eMi€id BOIHM3HM €€ IOBEPXHOCTH, PHEPTHUs YIIPYTroi eopMamuy MpyKUHBI, KOJTUIECTBO
TEIUIOTHI, a0COJIFOTHAs TeMIleparypa Tejia, padoTa B TEPMOJWHAMHUKE, BHYTPEHHSS SHEPTHs
UJ€aIbHOTO OJIHOATOMHOIO T'a3a, paboTa UJeaIbHOTO r'a3a, OTHOCUTEbHAS BJIAXKHOCTh BO3]yXa,
KII/I naeanbHOro TEMIOBOTO JBUTATEIIS; DJIEKTPUUECKOE T0JIE, HAIPSIKEHHOCTD 3JIEKTPUYECKOTO
MOJIA, HANPsHKEHHOCTh IMOJIS TOYEYHOTO 3apsA/a WM 3apsSHKEHHOro Iapa B BakyymMeé M B
JTUBNEKTPUKE,  MOTEHUHUAT  DJIEKTPOCTATUYECKOTO  TOJIS,  Pa3HOCTh  IOTEHIMAJIOB,
AIEKTPOJBIKYIIAA CUJIA, CHJa TOKA, HANPSKEHHWE, MOIIHOCTh TOKA, JJIEKTPUYECKas EMKOCThb
IJTIOCKOTO KOHAEHCATOpa, CONPOTUBIEHUE YYACTKa LN C MOCJIEI0BATEIbHBIM U NTapalIeIbHbIM
COEIMHEHUEM PE3UCTOPOB, SHEPTHUS IIEKTPUIECKOTO MOJIsI KOHJIEHCATOPa;

OOBICHATH OCOOCHHOCTH TIPOTEKaHHUS (U3UYECKUX SIBICHUN: MEXaHHYECKOE JBUKEHUE,
TEIUIOBOE JIBIDKEHHME YACTHUI[ BEIECTBA, TEIUIOBOE paBHOBECHE, OpPOYHOBCKOE JBUKEHUE,
mubdy3us, ucmapeHue, KUINEHUE W  KOHJCHCAlMs, TUTABJICHHUE W  KPUCTAJUTH3aINs,
HAMpPAaBJIEHHOCTh TEIJIONEpPEaaum, dJIEKTPU3aLMs TeJl, SKBUINOTEHIHUAIBHOCTh IMOBEPXHOCTH
3apsKEHHOTO MPOBOIHUKA;

MPOBOJIUTHh HCCJICIOBAHUE 3aBHUCHUMOCTH OJHON (PHU3WYECKOW BEIWYHMHBI OT JPYrol C
WCIIOJIb30BAHUEM TMPSMBIX H3MEPEHUN, TMPHU STOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATH
pe3ynbTaThl TMOJTYYEHHON 3aBUCHUMOCTH (M3MYECKHX BEIWYHMH B BHUIE TpadUKOB C ydETOM
a0COJTIOTHBIX MOTPEIIHOCTEN U3MEPEHNUH, 1eTaTh BEIBOBI 110 PE3Yy/IbTaTaM HCCIIEI0BaHUS;
MIPOBOJUTH KOCBEHHbIE M3MepeHUsl (GU3NYECKUX BEJIUYMH, MPU 3TOM BBIOUPATH ONTHMAaIbHBIN
METOJI H3MEpEHUs, OLEHUBATh aOCONIOTHBIE W OTHOCHUTENBHBIE MOTPEIIHOCTH TMPSAMBIX U
KOCBEHHBIX U3MEPEHHUI;

MPOBOJIUTH ONBITHI MO IPOBEPKE MNPEIOKEHHONM THUIOTE3bl: IUIAHUPOBATH HSKCIIEPUMEHT,
coOuparh 3KCIIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIU3UPOBATh MOJyUYE€HHbIE Pe3yNbTaThl U JIeaTh
BBIBO/JI O CTaTyce NPEJI0KEHHON TUIIOTE3b;

coOnroaaTh mpaBuiia 0€30MacCHOTO TpyJa MPH MPOBEACHUU HCCIEOBAaHUI B paMKax yueOHOTro
AKCIEPUMEHTa, MPAaKTHUKyMa M Y4eOHO-HUCCIEeOBATeNIbCKOW M MPOEKTHON JEATEIbHOCTH C
HCI0JIb30BAHUEM U3MEPHUTENLHBIX YCTPONUCTB U JIabOpaTOpHOro 000PyI0BaHUS;

pemarh pacu€THble 3a/a4ll C SBHO 33/IaHHOM M HESIBHO 3a/laHHOM (PU3UYECKONW MOJEIBIO: Ha
OCHOBAaHMHU aHallM3a YCJIOBHS OOOCHOBBIBaTH BBHIOOp (PU3HUECKONH MOJENH, OTBEYalOIeH
TpeOOBaHUAM 3a7aud, MPUMEHSITh (OPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAaThl
(bu3MyecKuXx TEOpUl TpPH HCIOJIB30BAHMM MAaTEMaTHYECKHMX METOJOB pelIeHHs 3ajad,
MPOBOJUTHh Pacy€Tbl HA OCHOBAaHMM HMEIOIIMXCSA JaHHBIX, AHAJIM3UPOBATH pPE3YNIbTAThl U
KOPPEKTUPOBATh METO/IbI PELIEHUS C YUETOM IMOJIYYEHHBIX PE3YJIbTATOB;

pelaTth KauyecTBEHHBIC 3a1aud, TpeOyrolue MpUMEHEHUs 3HaHUW U3 pa3HbIX pa3lelioB Kypca
Gbu3MKKM, a TaKkkKe WHTErpallyd 3HAHUN U3 JIPYrHX MPEIMETOB €CTeCTBEHHO-HAYYHOTO IMKIIA!
BBICTPAaUBaTh JIOTMUECKYIO IIEMOYKY pACCYXIEHH C ONOpOod Ha W3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH | (pU3HuecKue sBICHUS;

WCIOJIb30BAaTh TEOPETUUYECKUE 3HAHWSI Ui OOBSICHEHHS OCHOBHBIX TMPUHIMIIOB pPaOOTHI
M3MEPUTENBHBIX TPHOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;
MIPUBOJIUTH TPUMEPHI BKJIAJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, B
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJOTHUH;
aHAJIM3UPOBATh M OIICHUBATh TIOCIEACTBUS OBITOBOM M TMPOU3BOJCTBEHHOW ESATEIBHOCTH
YeloBeKa, CBSI3aHHOW ¢ (PU3MYECKUMH MPOIECCaMU, C MO3UIUI IKOJIOTUYECKOW 0e30MacHOCTH,



MIPEACTABICHUN O palMOHAIBHOM IIPUPOAOIOIb30BAHUM, a TAKKE PAa3yMHOM HCIOJIb30BAaHUU
JNOCTHUKEHUM HayKH U TEXHOJIOTUH AJIs JaJIbHEHILEro pa3BUTHUS YEJI0BEUECKOT0 OOIIECTBa;
NPUMEHATh PA3TUYHBIE CIOCOOBI palboThl ¢ HHpOpMaIUed (UINIECKOTO COICpPKAHUSA C
WCIOJb30BAHUEM COBPEMEHHBIX HMH()OPMALMOHHBIX TEXHOJOTHH, NPH 3TOM HCIIOJH30BaTh
COBpEMEHHbIE HH(OPMAMOHHBIE TEXHOJIOTUU JUIS TOUCKA, MepepaboTKH M IPEIbsBICHUSL
y4eOHOH ¥ HAyYHO-TIOMYJSIpHOHM WHGPOPMALMU, CTPYKTYPHPOBAHHS M HMHTEPIIPETAIHH
uHpOpMAIMY, TOJYYCHHOH W3 pa3IMYHBIX HWCTOYHUKOB, KPUTHUYECKH AaHAIU3UPOBATH
[OJIy4aeMy10 HH(POPMAIMIO U OLIEHUBATh €€ I0CTOBEPHOCTh KaK Ha OCHOBE UMEIOLINXCS 3HAaHUH,
TaK ¥ Ha OCHOBE aHAJIN3a UCTOYHHKA MHPOPMALIUH;

MPOSIBJIATh OPraHU3ALMOHHBIE W IO3HABATEJIbHbIE YMEHUSI CaMOCTOATEIbHOIO IMPHOOpETEeHus
HOBBIX 3HaHUI B MPOLIECCE BHIIIOJHEHUS IPOEKTHBIX U Y4EOHO-HUCCIIEI0BATEIbCKUX padoT;
paboTaTh B Tpylie € MCIOJIHEHHEM pa3IMYHbIX COLMAIbHBIX pOJIEH, MIaHUPOBaTh palbOTy
IPYIIBI, PAMOHAIBHO PACHpEACNATh IEATEIbHOCTh B HECTAHJIAPTHBIX CUTYalUAX, aJeKBATHO
OILICHMBATh BKJIAJ] KAX/I0T0 U3 YYACTHUKOB IPYIIBI B pEIIEHHE pacCMaTpUBaeMOil MpoOIeMbl;
MPOSIBJIATh MOTHBALMIO K Oyaymied npogecCHOHaNbHOUW NEATENBHOCTH MO CIEHHUaIbHOCTAM
(bMBUKO-TEXHUUECKOTO TIPO(UIISL.

K koHiy obyuenus B 11 Knacce nipeIMeTHbIE pe3yabTaTbl Ha YriayOJIEHHOM YPOBHE JOJIKHBI
oTpaxarb c(hOPMHPOBAHHOCTh Y OOYUAIOUTUXCSI YMEHUM:

MOHUMATh PoJib (U3UKU B SKOHOMHUYECKOM, TEXHOJOTHYECKOW, COIMATbHOM M ATHYECKOMN
cdepax AeaTeTbHOCTH YEJIOBEKa, POJb U MECTO (PM3UKHU B COBPEMEHHON HAyYHOU KapTHHE MHpAa,
pOJIb aCTPOHOMHUU B TMPAKTUYECKON JEATENIbHOCTH 4YeJlOBEKa U JajbHEiIlIeM Hay4yHo-
TEXHUYECKOM Ppa3BUTHH, 3HAYEHHME OIMCATENbHOM, CHCTEMATH3UPYIOIIEeH, OOBSICHUTENbHON U
MPOTHOCTHYECKON (PYHKIHMK (DU3NUECKON TEOPHH — DJICKTPOJWHAMHKH, CHEIUATLHON TEOpUU
OTHOCHTEIILHOCTH, KBAaHTOBOW (U3WKH, posib (GU3MYECKOM Teopur B  (POPMUPOBAHUU
MpeACTaBICHUHN 0 (U3MUECKON KapTHHE MUPA, MECTO (PU3UUECKOI KapTUHBI MUPA B OOIIEM PSIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEJCTABICHUN O IPUPOJE;

pasnuyath YCIOBUS MPUMEHHMMOCTH Mojeneld (U3MUecKux Tesl M MPOILEecCOB (SBICHHM):
OJIHOPOJHOE DIIEKTPUYECKOEe U OJHOPOJHOE MarHUTHOE TOJs, TapMOHHYECKHE KOJeOaHus,
MaT€MAaTUYECKUI MAsTHUK, WJCAIbHBIM NPYKUHHBIA MAsTHUK, TapMOHMYECKHE BOJIHBI,
UJeanbHbIi KoJIeOaTeNbHbI KOHTYp, TOHKas JIMH3a, MOJeNied aToMa, aTOMHOTO sjpa u
KBaHTOBOM MOJIETIU CBETA;

pasnuyath yciIoBUs (TpaHUIbl, 00JACTH) NPUMEHHUMOCTH (DHU3MUECKMX 3aKOHOB, MOHUMATh
BceoOIni xapakrep (QyHJAaMEHTaIbHBIX 3aKOHOB U OIPAHUYEHHOCTh HCIIOJIb30BAHUS YaCTHBIX
3aKOHOB;

aHAJIM3UPOBATh U OOBSICHATH SJIEKTPOMArHUTHBIE MPOIECCHl U SBJICHUS, UCIIOJIb3YsS OCHOBHBIC
MOJIOKEHHUST M 3aKOHBI DJIEKTPOJWHAMUKH U CIEHUATbHONW TEOPUU OTHOCHUTEIBHOCTH (3aKOH
COXpaHEHUs JIEKTPUUYECKOro 3apsja, cuia Ammepa, cuia JlopeHua, 3aK0H 31€KTPOMAarHUTHOM
uHayKuuu, npaBuio Jlenna, csazp DIC caMOMHAYKIMHM B 3JIEMEHTE 3JIEKTPUYECKOM LIeNH CO
CKOPOCTBKO H3MEHEHHUsl CHJIbl TOKA, IOCTYJaThl CHELUAIbHOM TEOPUU OTHOCUTEIBHOCTHU
DHHIITeHA);

aHAIM3UPOBAaTh U OOBSCHATH KBAHTOBBIE MPOILIECCHI U SIBJCHHS, HWCIONB3YS MOJOXKEHHUS
KBaHTOBON (u3uku (ypaBHeHue DHHIITEHHa s GoTod(ddeKTa, nepBblii U BTOPON MOCTYAThI
bopa, mnpunHnun cooTHomeHus HeomnpenenéHHocTeil ['eifsenOepra, 3aKOHBI COXpaHEHUS
3aps/I0BOTO M MAacCOBOTO YMCENI M SHEPIUU B SJIEPHBIX PEAKIUAX, 3aKOH PaJUOAKTUBHOIO
pacmana);

OTHCHIBATh (PU3UYECKHE TPOIECCHl M SBICHHS, WCIONb3ysd BEJIHMYMHBI: HaMpPsHKEHHOCTD
NIEKTPUYECKOTO I0JIA, MOTEHIHUAI 3JIEKTPOCTaTHUECKOIO TOJs, Pa3HOCTh IOTEHIUAJIOB,
ANEKTPOJIBIKYIIAsT CHJIA, WHAYKIMS MAarHUTHOTO TIOJIs, MAarHUTHBIM TOTOK, cuiia AMIiepa,
WHJYKTUBHOCTb, DJJIEKTPOJABWXKYIAs CHJIa CAMOMHIYKIIMU, DOSHEPrusi MArHUTHOTO MOJs



MIPOBOJHUKA C TOKOM, PEIIATUBUCTCKUN UMITYJbC, TIOJHAS DHEPTHS, SHEPTUs MOKOs CBOOOHOM
YaCTHUIIBI, SHEPTUS U UMITYJIbC (DOTOHA, MACCOBOE YHCIIO U 3apsif SIpa, SHEPTHUS CBSZH SIPA;
OOBSCHATH OCOOCHHOCTH NPOTEKAHUS (PU3NYCCKUX SBJICHHI: SJICKTPOMArHUTHAS WHIIYKIIVS,
CaAaMOWHJIyKIIHsI, pE30HAHC, HHTep(EepeHIIS BOIH, TUPPAKIIHS, TUCTIEPCHs, TIOJTHOE BHYTPEHHEE
otpaxenue, Gporodnekrpuaeckuii 3Ppdext (pororddexr), anpda- u OGera-pacnagsl suep, ramMmma-
U3ITydeHue sjep, PU3nIecKue MPUHITUIBI CIEKTPAILHOTO aHATN3a U paboTHI Jla3epa;

OTIPEJICIIATh HANPABIICHUE WHIYKIIMH MArHUTHOTO TIOJISI IPOBOJTHUKA C TOKOM, CHIIBI AMIiepa 1
cunbl Jlopenna;

CTPOUTH M300paKEHUE, CO3]aBAEMOEC TUIOCKUM 3€PKAJIOM, TOHKOW JIMH30M, ¥ PACCUUTHIBATH €TI0
XapaKTePUCTHKH;

MIPUMEHSTH OCHOBOIIOJIATAIONINE aCTPOHOMHUYECKHE TIOHSATHUS, TEOPHH M 3aKOHBI JUIsl aHAN3a U
0O0BsICHEHUST (PU3UYECKHUX TPOIECCOB, MPOUCXOJAIIMNX B 3BE3NAX, B 3BE3IHBIX CHUCTEMaX, B
MEXKTaJTaKTHYECKOM cpelie; IBMKEHUS HEOECHBIX Tell, IBOJIIOIUY 3BE3 1 BeeneHHoi;
MIPOBOJINTH HCCJICOBAHNE 3aBUCUMOCTEH (DU3MYECKUX BEIIMYUH C WCIOJIB30BAHHEM IPSMBIX
W3MEpPEHUH, TIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATh PE3yIbTATHI IMOJYICHHOM
3aBUCHUMOCTH (PU3WUYCCKUX BEIUYHH B BUJIC I'PaPHUKOB ¢ y4€TOM aOCOIIOTHBIX MOTPEITHOCTEH
W3MEpEHUH, JIeaTh BBIBOJIBI 110 Pe3yJIbTaTaM UCCIICIOBAHHS;

MIPOBOJINTh KOCBEHHBIC M3MEpEHUs (U3NICCKUX BEJIMYMH, MPU 3TOM BBIOMPATH ONTHMATBHBIN
METOJI H3MEpPEHUs, OIEHWBATh AOCONIOTHBICE W OTHOCHTEIBHBIC ITOTPEITHOCTH MPSAMBIX U
KOCBEHHBIX U3MEPEHHUI;

MPOBOJUTH OTBITBI TIO TPOBEPKE MPEIOKEHHOW THIIOTE3bl: IUIAHUPOBATh AKCIECPUMEHT,
coOupaTh 3KCIEPUMEHTATEHYIO YCTAaHOBKY, aHAJTU3UPOBATh IMOJYYCHHBIC Pe3yIbTaThl U JIeIaTh
BBIBOJI O CTaTyce MPeII0KeHHOW IUIOTEe3bl;

OTHCHIBATh METO/IbI OJYUCHHSI HAYYHBIX aCTPOHOMHYECKHUX 3HAHUM;

coOmo1aTh TpaBuia 0€30MacHOTO TPyAa IPH MPOBEICHUU HMCCICIOBAHUN B paMKaxX y4eOHOTO
SKCIEPUMEHTa, NPAaKTHKyMa M Y4eOHO-HCCIEeIOBATENIbCKOW U MPOEKTHOM NeATENbHOCTH C
MCIO0JIb30BAHNEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOpHOro 000PyI0BaHUS;

pemaTh pacu€THBIC 3a/1a4dl C SIBHO 3aJaHHOW W HESBHO 3aJaHHOW (U3NUYECKOW MOJIENbIO: Ha
OCHOBAaHUHM aHajJM3a YCJIOBHUS BBIOMpATh (PU3MUECKHE MOJETH, OTBEYaloulue TpeOOBaHUIM
3a/lauu, IPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYNAThl GU3NYECKUX TEOPH Mpu
MCI0JIb30BAHUU MAaTEeMAaTUYECKUX METOJIOB pElIeHUs 3a/1a4, IPOBOJAUTh pacuéThl HA OCHOBAHUU
UMEIOIIUXCSA JaHHBIX, aHAJIM3UPOBATh PE3yIbTaThl U KOPPEKTHUPOBATH METOIbI PEIIEHUs C
y4€TOM MOJYYEHHBIX PE3yJIbTaTOB;

peliaTth KauyecTBEHHBIC 3aaud, TpeOyrolue MpUMEHEHUsl 3HaHUW U3 pa3HbIX pa3/elioB Kypca
Gbu3MKKM, a TaKkKe WHTETrpalli 3HAHUW W3 JAPYrUX MPEAMETOB €CTeCTBEHHO-HAYYHOTO IIMKIA!
BBICTPAaMBaTh JIOTHYECKYIO LIEMOYKY pACCY)KJICHUH C OMOpod Ha U3yYEHHBIE 3aKOHBHI,
3aKOHOMEPHOCTH U (pr3nuecKue sBICHUS;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHWSI Ui OOBSICHEHHS OCHOBHBIX MPUHIMIIOB pPaOOTHI
M3MEPUTENBHBIX TPHUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUUECKUX MPOIIECCOB;
MIPUBOJIUTH IPUMEPHI BKJIAJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, B
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJOTHUH;
aHAIM3UPOBATh M OICHUBATh TMOCIEACTBUS OBITOBOW W TPOM3BOACTBEHHON NEATEIbHOCTH
YeNoBeKa, CBSI3aHHOW ¢ (PU3MYECKUMH MPOIeCCaMU, C MO3UIUI IKOJIOTUYECKOW 0e30MacHOCTH,
MIPEJICTaBICHU O pPallMOHAIFHOM MPUPOJIOTIONH30BAHIH, a TaKXkKe Pa3yMHOM HCIHOJIb30BaHUU
JTOCTHIKEHHUH HayKH M TEXHOJIOTUH ISl AabHEHIIEero pa3BUTUS YeTOBEYECKOTO OOIIECTBA;
MPUMEHSITh pa3uyHble CHocoObl paboTel ¢ uHpopManueidl (usndeckoro coaepx aHus ¢
WCIOJIb30BAHMEM COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJIOTHUM, MPH 3TOM HCHOIH30BATh
COBPEMEHHBbIE HH(POPMAIIMOHHBIC TEXHOJOTHUHU NJs TOUCKA, NepepaboTKu U MpenbsSBICHUS
yu4eOHOM ¥ HAYYHO-TIOMYNSAPHOW WHGOpMAIMU, CTPYKTYPUPOBAHUS M HUHTEpIIpETalluu
uHbopMalliK, TONYYeHHOW W3 Pa3NUYHbIX HCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH



oJiy4aeMyro HH()OPMAIIHIO U OIICHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE UMCIOIIUXCS 3HAHHIA,
TaK ¥ Ha OCHOBE aHAJIN3a UCTOYHUKA HHPOPMAIINH;

MPOSBJISITh OPraHU3aIMOHHBIC W TO3HABATEIIbHBIC YMEHHSI CaMOCTOSITCJIBHOTO MPHOOPETCHUS
HOBBIX 3HAHHUI B MTPOIIECCE BBIMOJHCHHS TPOCKTHBIX U YUEOHO-UCCIIC0BATEILCKUX PA0OT;
paboTaTth B TpyIIe C KCIOJHCHHEM pPa3JIMYHbIX COIMAJbHBIX POJICH, IIAHUPOBATh PabOTy
IPYIIIBI, PAMOHATIBHO PACIPENCNATh JACATEIBHOCT, B HECTAHIAPTHBIX CHUTYAIMSIX, aJCKBATHO
OIICHUBATh BKJIAJ KaXKJI0TO M3 YUACTHUKOB I'PYIIIBI B PELICHHE PACCMATPUBACMO MTPOOIIEMBI;
MPOSBJISATH MOTHBALIMIO K Oyayiied npodecCHOHAIbHOW IeSTEIbHOCTH IO CHEHHUATbHOCTIM
(DUBHKO-TEXHUYECKOTO TIPODHIISL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne (uudposbie)
w/n HaumeHoBaHue pa3iejioB U TeM MPOrPaMMBbI Beero Kognpo.m)nme HpﬁaKanecm/le 06pa30OBATEIBHbIE
padoThI padoThI pecypesI
Pa3zaen 1. HAYYHBIA METO/J ITO3HAHUSI TPUPO/IBI
. bubnuoteka HOK
1.1 | HayuHblif METOJI IO3HAHUS IPUPOIbI 6 1 0 https://m.eds00.ru/fL6b68d7
Hroro mo pazueny 6
Pa3znen 2. MEXAHUKA
bubnnoreka HOK
2.1 | Kunemarua 10 L 0 https://m.eds00.ru/f16b68d7
bubnmmoreka [HOK
2.2 | namka 10 0 0 https://m.edsoo.ru/f16b68d7
N bubnmmoreka IHOK
2.3 | Cratuka TsEpioro Tena > 1 0 https://m.edsoo.ru/f16b68d7
bubnmmoreka IHOK
2.4 | 3akOHBI COXpaHEHHUS B MEXaHUKE 10 1 0 https://m.edso0.ru/f16b68d7
Hroro mo pazgeny 35
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOAUMHAMMUKA
. bubnuoteka [HOK
3.1 | OcHOBBI MOJIEKYIIPHOKUHETHUECKON TEOPUH 15 1 0 https://m.eds00.ru/f16b68d7
bubnuoreka HOK
3.2 | TepmoauHamuka. TerioBbie MalluHbBI 20 1 0 https://m.eds00.ru/f16b68d7
33 ArperaTHple COCTOsSIHUSI BemiecTBa. Da3oBbie 14 1 0 bubnuoreka LHOK
' TIePEeX0,Ibl https://m.edsoo.ru/f16b68d7
Hroro no pasneny 49
Pa3nea 4. DJIEKTPOJANHAMUKA
4.1 | DnekTpuyeckoe nojie 24 1 0 bubnuoreka I[TOK



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

. . bubnuoteka HOK
4.2 | TIoCTOSIHHBIN SJIEKTPUIECKUN TOK 24 1 0 https://m.edso0.ru/f16b68d7
bubnnoreka LHOK
4.3 | Toxu B pasiMaHbIX Cpeaax 6 0 0 https://m.edso0.ru/f16b68d7
Hroro no pazgeny 94
Pa3nen 5. PUSMYECKUM MIPAKTUKYM
. bubnuoteka HOK
S-1 | Dusmieckuil npaKTHrym 16 0 16 https://m.edso0.ru/f16b68d7
Hroro mo pazueny 16
bubnnoreka HOK
PesepBHOE Bpems 10 1 0 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 170 10 16



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

KosnuyecTBO 4acos DJIeKTPOHHBbIE
. HaumeHoBaHue pa3zaesioB (uudposbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 06pA30BATEIBHbIE
padoTsI padoThI pecypest

Paznen 1. QJIEKTPO/IMHAMUKA

bubnmmoreka HOK
11 Marnmuthoe niose 14 . 0 https://m.edso0.ru/39859ef1
1.2 DneKTpOMarHuTHasE UHIYKITUS 13 1 0 E;ISJSI'I;I/?T:ZI;ZOO U /3985%((3]};
Hroro mo pazgeny 27
Paznen 2. KOJJEBAHUS U BOJIHBI
2.1 MexaHudeckue KojeOaHus 10 0 0 lf?tl/tISJSI'I;I/OrrT\eeIaasoo U /3985%S§
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15 0 0 ﬁtptlgg'l;l/(r)r:eelzjioo U /3985%21‘5
2.3 MexaHu4ecKue 1 AIeKTpOMarHuTHeIe BOJIHBL | 10 1 0 ﬁtptlgg'?/(r)r:eelaioo U /3985%(;};

bubnuoreka [HOK
24 Ok 25 . 0 https://m.edso0.ru/39859ef1l
Hroro mo pazgeny 60
Pazznea 3. OCHOBBI CHEIIMAJIbBHOM TEOPHU OTHOCUTEJBHOCTH

bubnuoTeka HOK
31 Octosst CTO > ! 0 https://m.edso0.ru/39859ef1
Utoro no pazneny 5
Pa3znen 4. KBAHTOBASI ®U3UKA

. bubnuoreka OK

4.1 KopnyckynsipHO-BOJIHOBOW Jyanu3m 15 0 0 https://m.eds0o.ru /3985Léef1
4.2 ®dusuka aToma 5 0 0 bubmmorexa [OK

https://m.edso0.ru/39859efl
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43 @du3uka aTOMHOIO sApa M SIEMEHTAPHBIX 5 0 bubnuoreka HOK
YacTHIL https://m.edso0.ru/39859efl

Wroro mo pazueny 25

Pa3nea 5. 9JIEMEHTBI ACTPOHOMHWU U ACTPO®U3UKHN

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 12 0 Eggg?/ﬁzzioo.ru /3985%(6)1};

Hroro no pazgeny 12

Pa3znen 6. PUSMYECKUMN MPAKTUKYM

6.1 Du3nUecKuil MPaKTUKYM 16 16 ]l?tl/tlgg:?/(r);z;ioo.ru /3985%((31};

Hroro mo pazueny 16

Pa3znea 7. OGOBIIAIOIEE IOBTOPEHUE
Cucremaru3zanusi 1 0000IIEHHE TTPEIMETHOTO

71 COJICp)KaHWUsT W ONBITA  JICATEIIBHOCTH, 15 0 bubnunoreka HOK
MPHOOPETEHHOTO TMPH  HW3YYCHHH  Kypca https://m.edsoo.ru/39859ef1
¢busuku 10 — 11 kiraccos

Hroro mo pazaeny 15

PesepHoe Bpevs 10 0 ]r?tptlgg:?/(;r:izltjioo.ru/3985%(e)fli

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 170 16
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IHOYPOYHOE INTAHUPOBAHMUE

10 KITIACC

No KoJsinuecTBO yacoB Jara JyiekTpoHHBbIe HU(POBBIE

u/n Tema ypoka Beero Konrpoasbubie | [IpakTruyeckue W3yueHHs o0pa3oBaTe/IbHbIE

padoTsI padoThbI pecypchl

1 ®u3znka — (¢yHIaMEHTadbHas Hayka o 1 0 0 bubnuoreka [HOK
pupoJie https://m.edsoo.ru/1beef346

2 Hayunblii MeTon TMO3HaHMS W METOJBI 1 0 0 bubnuoreka [HOK
uccie10BaHus (PU3UUCCKHX SBJICHUN https://m.edsoo.ru/3a7fde29

KCIIEPUMEHT M TEOPHS B IT MTO3HAHUS
3 ip;pce)zm. eHa6J'I:);EHI/Ie Hpoglfsgzpn(ﬁeli B 1 0 0 bubmmorexa HOK
https://m.edsoo0.ru/34c49931
¢buznke
4 CrapToBasi KOHTPOJIbHAs paboTa 1 1 0 E;[ISJSI:I;I/On:?dzoo.ru /ca2 dgfgif
5| Aeomoman i omocitenman norpenmoctn | 1| 0 0 ubmiotexa LOK
N https://m.edsoo.ru/7f18fda3
M3MepeHui PU3NYECKUX BETUUNH
MogpenmupoBanue B (usuke. Poas um mecto

6 ¢u3ukn B (HOPMHUPOBAHHHM COBPEMEHHOM 1 0 0 bubnuoteka LHOK
HAyYHOH KAapTHHBI MHpPA, B IPAKTHYECKOMN https://m.edsoo.ru/eabbdedl
JeSITeIbHOCTH JIFOJIeH
Mexanunueckoe nBrxeHue. Cucrema OTcyeTa.

7 OTHOCHUTENBHOCTh MEXaHUYECKOTO | 4 0 0 bubnuoTeka HOK
nBrkenus. Ilpsmass u  oOparHas 3amayu https://m.edsoo.ru/e9a52f02
MEXaHUKH
Panuyc-BekTop MarepualibHOM TOYKH, €ro

8 MPOEKIIMM Ha OCU KOOpAHMHAT. TpaekTopus. 1 0 0 bubnuoreka LHOK
[Mepememenue. Cxopocts. VX mpoeknuu Ha https://m.edsoo.ru/30a108a5
OCH KOOPJIUHAT

9 PaBHOMEpHOE MNPAMOIMHENHOE JIBUKCHHE. 1 0 0 bubnuoreka [HOK

Fpa(pnquKoe OIMMCAaHHEC PaBHOMCPHOI'O

https://m.edso0.ru/89ba7190
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HpHMOHHHCﬁHOI‘O JABUXKCHUA

10 CnoxeHue mepeMelIeHUd U  CKOPOCTEH. bubnunoreka [HOK
Pemenue 3amau https://m.edsoo.ru/761d18aa
HepaBHomepHoe nBmwkenwe. MrHoBeHHas

11 | ckopocth.  Yckopenue. IIpsamonmnHeiiHoe BH6H_HOTeKa LOK

https://m.edsoo.ru/a99549a7
JBIKEHUE C TTOCTOSIHHBIM YCKOPEHUEM

12 I'paduyeckoe omnucanue MNPSIMOJIMHEHHOTO bubnuoreka [HOK
JIBMDKCHUSI C IOCTOSTHHBIM YCKOPEHHEM https://m.edsoo.ru/b7560bbf
CBoboaHoe majienre. Y cKopeHrue CBOOOIHOTO

13 | haneHus. 3aBUCUMOCTh KOOpJIMHAT, bubnuoreka [HOK
CKOPOCTH, YCKOpEHHS OT BPEMEHH H HX https://m.edsoo0.ru/f738109c
rpaguku

14 JIBukeHue Tena, OpOIIEHHOro MOJ YIJIOM K bubnuoreka [HOK
TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBosmueliHoe nBrxkeHue. JIBuKeHHE IO

15 OKPY)KHOCTH. YTJIOBAs U JIMHEHHAsI CKOPOCTb. bubnuoteka [HOK
ITepuona u vactota. L{eHTpocTpeMUTENBHOE U https://m.edsoo.ru/33196fbe
MIOJIHOE YCKOPEHHUE

" " bubnuoreka LIOK

16 | KonTpoasHas pabora no teme "KunemaTtuka https://m.eds00.ru/1242f32¢
ITepBriif’ 3akoH HproroHa. HMHepuuaibHbie

17 CHUCTEMBI oTcuéTa. [TpuHmn bubnuoteka [HOK
OTHOCHUTEJIBHOCTH [anues. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHbie CUCTEMBI OTCUETA

18 Cuna. PaBHopgeiicTByromas cuna. Bropoi bubnuoreka HOK
3akoH HeroToHa. Macca https://m.edso0.ru/141d3837

19 BzaumopeiictBue  ten.  Tperuit  3akoH bubnuoreka HOK
HproToHa https://m.edsoo.ru/57dba505

20 IIpunnun cynepnosuuuu  cuil.  PemeHue bubnuoreka I[HOK
3aJla4 Ha MPUMEHEeHHe 3aKoHOB HpoTOHA https://m.edsoo.ru/bdf997fb

21 3aKkoH BCEMUPHOTO TATOTEHMUS. bubnmoreka [HOK

OKBUBaJCHTHOCTH FpaBHTaHHOHHOﬁ )4

https://m.edsoo.ru/9aba2b0a
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MHEPTHOU Macchl

Cuna TSDKECTH M yCKOpEHHE CBOOOJHOTO

bubnuoreka [HOK

22 MaZeHUs https://m.edso0.ru/22757f26
BHIKECHHE HeOECHBIX Tl u ux

23 ECKyCCTBeHHBIX CIyTHUKOB. [lepBas EH@I_HOTeKa If'[OK

KOCMHYECKasi CKOpoCTh. 3akoHbI Keriepa ttps://m.eds00.ru/11abfa0a

24 | Cuna ynpyroctu. 3akoH ['yka. Bec tena Eggg?lﬁzlai,oo.ru /0ae21(ii%£,<

Cuna tpenus. [Ipupona u BUIBI CUII TPEHUSI. bubnuoteka [HOK

25 | JIBMWKEHHUE B KHUJKOCTH U ra3e ¢ yIETOM CHIIBI https://m.edsoo.ru/1fa86499

COTPOTHUBIICHUS CPEJIBI https://m.edsoo.ru/2cb29676

26 HaBnenune. ['mapocratuueckoe AaBJICHHUE. bubanorexa HOK

Cua Apxumena https://m.edsoo.ru/a28aa7ad

AGcomoTHO TBepaoe Teno. [loctymarensHoe bubmmorexa HOK

27 bubnnoreka IHOK

Y BpallaTeIbHOE JBIKEHUE TBEPIOTO Tela https://m.edsoo.ru/2b95d57¢

08 MOMEHT CUJIbl OTHOCUTEIBHO OCH BpAalllCHUS. Bbubanorexa HOK

[Tneyo cubl https://m.edsoo.ru/653d3459
CrnoxeHue Cuil, TPUIOKEHHBIX K TBEPAOMY

o9 | TeMy. lentp TsKecTHM Teyna.  YCIOBUA bubnuoTeka [HOK

paBHOBECHS TBEPJIOTO Tena. Bubr https://m.edsoo.ru/9aa79a7d

paBHOBECHS

bubnuoreka LHOK

30 | Pememme sanas https://m.edsoo.ru/dclcaacO

31 KontponpHas pabora mo Tteme "JluHamuka. bubnuoreka HOK

CraTtuka TBepaoro Tena' https://m.edsoo.ru/9f5a574c
Nmnynec MaTepuanbHON TOYKH, CHUCTEMBI

32 MaTepHuaIbHBIX TO4eK. L[eHTp mMacc cuctemsl bubnuoreka LHOK

MaTepHallbHBIX TO4YeK. Teopema O IBMKCHUU https://m.edsoo.ru/4bb8294b

[[EHTpa Macc
33 NMiynbe cuiibl 1 M13MEHEHUE UMITyIbCca Tela. bubnuoreka LHOK

3aKoH COXpaHCHHA HMIIYJIbCA. PeaktuBHOE

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

MoOMEHT HMITyJIbCa MaTEPUAIBHOM TOYKH.

bubnnoreka HOK

34 | [IpencraBicHWe O COXpaHEHUU MOMEHTA https://m.eds00.ru/d6532eh9
HMMITYJIbCa B IICHTPATHHBIX MOJISIX
35 | Pemenue 3amau bubmmorexa oK
g https:/m.eds00.ru/f7706d63
3 nepevenienim. Tpadaccroe mpercramenme BumoTess oK
peMEIll P pest https://m.edso0.ru/913974c7
paboThl CHiIbl. MOIIHOCTD CHJTBI
3 enenn - menuceroi  onepn BuGumorexa LOK
} p https://m.eds00.ru/9a5e2e74
MaTepPHAITLHOW TOYKH
I Bioros oK
B priti. p https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
Tperbst KOocMHUecKass CKOpocThb.  CBs3b
3 howenenen  wexamaeeroli  oneprin ubiorera LOK
p https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJ. 3aKkoH COXpaHeHus
MEXaHUYECKOM 3Hepruu
o | e 1 sompme e T
P PHY s s https://m.edsoo.ru/f30f43b6
KUAKOCTU
a1 KoutponpHast pabora mo Teme "3aKOHBI bubnuoreka HOK
COXpaHEHHs B MEXaHHKe" https://m.edsoo.ru/474e7c4a
Pa3Butne mpencrtaBieHuii O MPUPOIE EubimoTexa [IOK
42 TerioTel. OcHoBHBIE mojoxkeHus MKT. ]
https://m.edsoo.ru/b0a4445f
Juddy3us. BpoyHoBckoe ABMKEHHE
13| ron, Xapasrep mcnn o sz buGarorera LOK
+ ANAPAKTED X A https://m.edsoo.ru/c44d02e2
YaCTHUII BEIIECTBA
44 | Macca M pa3Mepbl MOJIEKYJd (aTOMOB). bubnuoreka I[HOK



https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2

Konnuectso BEIIIECTBA. [locTostHuas
ABorajipo

https://m.edsoo.ru/c5b72ab7

Temneparypa. TemmoBoe paBHoBecue. IIkana

bubnnoreka HOK

45 Lenbcust https://m.edso00.ru/0070d493

bubnnoreka [HOK

46 | Pemenne sanau https://m.edsoo.ru/1531aba5

. bubnuoteka [HOK

47 WNneansueiii ras. I'a3oBbie 3aKOHEI https://m.edsoo.ru/1deb2367

48 VYpaBHeHue MemnneneeBa-Knaneiipona. bubnuoteka [HOK

Pemenue 3amau https://m.edsoo.ru/8d12c328

bubnmmoreka HOK

49 | AGcomoTHas Temmieparypa. 3akoH JlamsToHa https://m.edsoo.ru/14e02d1f

50 M3omponeccel B HIealbHOM  Trasze ¢ bubnuoreka [HOK

[MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA https://m.edso00.ru/68878d51

51 I'paduaeckoe mpencTaBiieHrEe H30TPOIIECCOB: bubnuoteka I[HOK

H30TepMa, H30Xopa, n3ooapa https://m.edsoo.ru/1344327b

bubnmoreka [HOK

52 | Ocuosmoe ypasuenne MKT https://m.edsoo.ru/c8094721

bubnmoreka [HOK

°3 | Pemenne sanaq https://m.edso0.ru/10265a05
CBs13b a0COJIIOTHOM TeMIepaTypbl

54 | TCPMOMMHAMIHECKOM CHETEMBI €O CPEANCH https://m.edsoo.ru/c38af875
KMHETUYECKOM »Heprueil mnocTynareiabHOro

TEIJIOBOTO JABMXCHUS €€ YacTHIl

55 O000111eHNEe U CcHUCTEMATU3alUsl 3HAHUUA II0 bubnuoreka HOK

teme "OcHoBbl MKT" https://m.edsoo.ru/09d12fd8

56 KontponpHast pabora mo Tteme "OCHOBBI bubnuoreka HOK

MKT" https://m.edsoo.ru/13adad59
TepMmoaunamuueckass  cuctema.  3aJaHue

57 BHEIIHUX ycioBuil s Tl cucremsl. bubnuoreka [HOK

Buemnne W BHYTpEHHHME  IIapaMeTpBl.
[Tapamerpsl Tl cHCTEMBI Kak CpelHUE

https://m.edsoo.ru/5f8d38a3
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3HAUEHUs BEJIWYMH, ONMCHIBAIOUIUX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

Hynesoe Hayajo TEPMOJAVHAMUKH.

bubnnoreka [HOK

58 | CamompousBoapHas penakcanus T/l cuctemsr https://m.eds00.ru/8ec512f0
K TEIJIOBOMY PaBHOBECHIO

59 Mogenp uneanpHOrO ra3a B TepMOJUHAMUKE. bubnuoreka [HOK
VY CnoBUS MPUMEHUMOCTH 3TOU MOJICITH https://m.eds00.ru/29355001

60 VpaBHenue  MeHnneneeBa-Kianeiipona u bubnuoteka [HOK
BBIpOKEHHE JUISI BHYTPSHHEH dHEPTUu https://m.edsoo.ru/bal1178d0
Belpaxxenue s BHYTPEHHEH  DHEPrUH

61 OJJHOATOMHOTO HIEaILHOTO rasa. bubanorexa HOK
KBasucratuueckue " HECTaTHYECKUE https://m.edsoo.ru/ac5cacl5
TIPOIIECCHI

MEHTapHast Ta B TEPMOJUHAMUKE.
62 ggletmecne?{zleapagjf; io rpaz)lim(})/ﬂnpiueccea bubmorexa LHOK
https://m.edso0.ru/741d5738
Ha pV-auarpamme
o | e e cpot enm e
https://m.edsoo0.ru/3d734561
COBEPILCHHS pabOTHI
64 | KonBekius, TEIIONPOBOAHOCTD, U3ITy4YEHUE bubmorexa LHOK
’ ’ https://m.edsoo.ru/157b54cd
KonnuectBo Ternotsl. TemaoéMKocTs Tena.

65 VaenpHass ©W  MOJIApHAsS — TEIUIOEMKOCTH bubanorexa HOK
BEIIECTBA. YJICNIbHAsS TEIJIOTa CrOPaHHs https://m.edso0.ru/7ba67355
TOIUTMBA

66 Pacuér KOJIMYECTBA TENJIOTHI npu bubnuoreka HOK
TEIUIonepeaue https://m.edsoo.ru/1db5ad4e

67 [Tonsitue 06 agnabatHoM mpouecce. [lepBbiit bubnuoreka I[HOK
3aKOH TePMOJMHAMUKH https://m.edso0.ru/d8098824
KonudecTBo TemnoThl vaa60Ta KaK MepBl Bubmorexa [IOK

68 | u3meHeHuss  BHyTpeHHedl  sHeprum  T/|

CHUCTCMBI

https://m.edsoo.ru/b047alcd
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Bropoil  3ak0oH  TEpMOJAMHAMMKHA  JUIA

bubnuoreka [HOK

69 | paBHOBECHBIX M HEPAaBHOBECHBIX IPOIIECCOB. https://m.edsoo.ru/c6f4fA64
HeobpaTrMocTh IPUPOTHBIX TPOIIECCOB
70 [IpuHIMIIBI  IEWCTBUA TEIUIOBBIX MAIIKH. bubanorexa HOK
KIIJ https://m.edsoo.ru/2e945513
bubnnoreka HOK
71 MakcumanbHoe 3Hauenue KII. [ukn Kapuo https://m.edsoo.ru/fe3857h9
bubnnoreka [HOK
72| Pemenne sanau https://m.edsoo.ru/b3efal8b
o | Termene enecrs, wenosose T
a N https://m.edso0.ru/9867aaa7
3arpsi3HEHUE OKPYKAIOMIEH Cpeibl
bubnmmoreka HOK
74 | Pemenme sazay https://m.edsoo.ru/c8c70432
75 O0600mieHne U cuUcTeMaTH3alys 3HAHWH 110 bubanorexa IHOK
teme "Tepmoauramuka. TeraoBbie MarmuHb!" https://m.edsoo.ru/28d62b3f
76 KonTtponbHas pabota 1o TeMe bubnuoreka I[HOK
"Tepmoannamuka. TermioBbie MaIIMHbI" https://m.edso0.ru/1b6e26¢c5
11 | Hevapenme w Tanemme. Vnemon oamens BuGamorexa 10K
P e https://m.edsoo.ru/6f8e6777
mapooOpa3oBaHUsI
Hachimenapie ¥ HEHACHIIMICHHBIE — TAPBI.
KauecTtBenHast 3aBUCHMOCTH IIJIOTHOCTA U
| T e Biueros 10k
Patypbl, https://m.edsoo.ru/f5¢17d02
HACBIIIEHHOTO napa. 3aBUCUMOCTD
TEMIIepaTypbl KUIEHUS OT JaBlEHUS B
JKUJIKOCTH
79 Bnaxxnocts  Bo3nyxa.  AOCONIOTHas | bubnuoreka I[HOK
OTHOCHTEIbHAS BIIAYKHOCTD https://m.edsoo.ru/30ebbb79
80 Pemenue 3amau Eubmiorexa HOK

https://m.edso0.ru/18e95ff3
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Teépmoe  Telo. Kpucrammueckue  u

bubnuoreka [HOK

81 | amopdubie Tema. AHHM30TPONHUS CBOWCTB https://m.eds00.ru/20a88a03
KPUCTAJIJIOB

82 [InaBnenne u Kpuctaymzauus. YJenbHas bubnuoreka [HOK
TeruioTa riaBiaeHus. Cyonumanus https://m.edsoo.ru/6ee91e9f

o | Kk more e, P e

o ABAR VALY - PeA https://m.edsoo.ru/dalaabl0
yrapyrux aedopmanuii
T o
B | mipiex Ten  AmrapvommM  Temomsix Bumoross LOK
Lo https://m.edsoo.ru/7baSedf2
KOJIeOaHWI YaCTHUIl BEIIECTBA

85 [IpeobpazoBanme oSHepruu B (Pa3oBBIX bubnuoteka [HOK
nepexoaax https://m.edso0.ru/97a0672f

bubnmmoreka HOK

86 | Ypabiienne Terosoro Ganarnca https://m.eds00.ru/ab1521fh

bubnmoreka [HOK

87 | Pewenne sazaq https://m.edsoo.ru/8ab7f40d

gy | momproce e, Ky .

) A P https://m.edsoo.ru/b42f1f97
MOBEPXHOCTHIO JkuaKocTH. Popmyna Jlamaca
o | oo ovToTEe S 1 e
P i B ' https://m.edsoo.ru/0b52575c¢
®da30BbI€ IEPEXO,IBI

90 KontponbHas pabora mo Teme "ArperatHbie bubnuoreka HOK
cocTostHus BerecTBa. Pa3oBbie mepexonr” https://m.edsoo.ru/7dc2a739
OnekTpuzaluss Tel W e€ MPOSBICHHS.

91 DJIEKTPUYECKUI 3aps. JBa BUJA bubnuoTeka HOK
ANIEKTPUYECKUX  3apsaoB.  [IpoBOJHUKH, https://m.edsoo.ru/1aff445f
JTUDIIEKTPUKHU U TIOTYIPOBOJHUKHU

92 DNeMEeHTapHBIN NEKTPUUECKUH 3apsij. 3aKOH bubnmoreka [HOK
COXPaHEHUS ANEKTPUIECKOTO 3apsaa https://m.edsoo.ru/f49afd24

93 | B3aumoneiicTBue 3apsJI0B. ToueuHsble bubnnoreka [HOK
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https://m.edsoo.ru/1aff445f
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3apsapl. 3akoH Kynona

https://m.edso0.ru/445b7746

bubnuoreka [HOK

94 | Pemenne 3a1aq https://m.edsoo.ru/6b87ec5a

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

95 Onektpuyeckoe mone. Ero nelictBue Ha bubnuoteka [HOK
AIIEKTPUUYCCKHE 3aPSJIbI https://m.edsoo.ru/05c6bfal
Hanpspok€HHOCT  DIEKTPUYECKOTO  TOJISL.

96 [IpoOnelit 3apsa. JluHMM HanpsHKEHHOCTH bubnuoreka [HOK
AIIEKTPUYCCKOTO TOJISL. OnHopoiHOE https://m.edsoo.ru/3dac6957
AIEKTPUUECKOE MOJIe

97 [ToTeHnManbHOCTH EKTPOCTATUYECKOTO bubnuoreka [HOK
1oJis. Pa3HOCTh MOTEHIHANIOB U HAMIPSUKEHHUE https://m.edso0.ru/80021447

P buGanorera LOK

: https://m.edsoo.ru/af5fa389
ANEKTPOCTATUYECKOTO OIS

99 CBsA3p HaNpsSHKEHHOCTH TIOJSI U PAa3HOCTHU bubnuoteka [HOK
MOTEHIHAJIOB JUTS AJIEKTPOCTATHYECKOTO MOJIS https://m.edsoo.ru/df7a6838

100 [IpuHIMIT  Cynepno3uLUA  DIIEKTPUUECKHUX bubnuoteka [HOK
noJiei https://m.edsoo.ru/Ocfed4a6c

bubnuoreka LHOK

101 | Pemerme 3anas https://m.edsoo0.ru/5a582263

102 [Tosne Toueunoro 3apsiga. Ilone paBHOMEpHO bubnuoTeka [HOK
3apsHKEHHOM Cephl https://m.edsoo.ru/b297b5c3

Lo | o SRl pmREurS o oGy T

' . https://m.edsoo.ru/f7a665ee
0ECKOHEYHOM MIOCKOCTU

104 [IpoBOIHUKK B 3IEKTPOCTATUYECKOM TOJIE. bubnuoreka LHOK
YcioBue paBHOBECHS 3apsi0B https://m.edsoo.ru/32405eab

105 JvdnekTpukn M TOJYNPOBOJHUKHA B bubnnoreka [HOK
AIIEKTPOCTATUYECKOM T10JIE https://m.edsoo.ru/060ebab5

106 Konnencarop. DNeKTpOEMKOCTh bubnmoreka [HOK

KOHACHCATOpPA. 3J'ICKTp0éMKOCTB IIJIOCKOTO

https://m.edso0.ru/845b4173
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https://m.edsoo.ru/6b87ec5a
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KOHJICHCATOPa

107 | IMapamiensHOE COCTMHEHUE KOHICHCATOPOB bubimotexa HOK
https://m.edsoo.ru/d11e8ce7
108 ITocnenoBarenbHOE COCJIMHEHUE bubnmmoreka HOK
KOHJICHCATOPOB https://m.edso0.ru/1e992920
109 | DHeprus 3apsHKESHHOTO KOHICHCATOPA bubmotexa LIOK
https://m.edsoo0.ru/73a34f18
bubnnoreka [HOK
110 | Pemenne 3amaq https://m.edsoo.ru/5fh2ach5
https://m.edsoo0.ru/27434040
111 JIBrkeHHe  3apsHKEHHOM — 4acTUIbl B bubnuoreka [HOK
OJTHOPOTHOM 3JICKTPUIECKOM T10JI€ https://m.edsoo.ru/8341d6ac
112 | Pewmenue 3amay
113 O0600mieHne U cucTeMaTH3amys 3HAHWH 110 bubanorexa IHOK
Teme "DrekTpuueckoe mose" https://m.edso0.ru/5752603f
114 KonTtponbHas pabota 1o TeMe bubnuoteka I[HOK
"DaekTpudeckoe mose" https://m.edsoo.ru/cefe90e9
L | G o Mmoo Vcaow e
https://m.edso0.ru/233311b5
AIIEKTPUYECKOTO TOKa
116 | Wcrounuku Toka. Hanpsokenne u DJ1C ﬁtI/tIgJSI:I;I/(r)T:.eeIglsoo.ru /08391;1[]31;
117 3akoH OmMma U1 y4acTKa [ENH. bubanorexa HOK
DJIEKTPUYECKOE COMPOTUBIICHNE https://m.edsoo.ru/f14f251e
L | oo conporiasenus opmupore T
https://m.edsoo.ru/95fcdf51
MOTIEPEYHOT0 CEYCHUS
119 YaensHOE CONIPOTUBJICHUE BEILIECTBA. bubnnoreka [HOK
Pemrenue 3amau https://m.edsoo.ru/437f8300
120 ITocnenoBsarennHOE, IapajuieabHoE, bubanoreka LHOK

CMCHIAHHOC COCANHCHUC ITPOBOIHUKOB

https://m.edsoo.ru/236f7e07
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https://m.edsoo.ru/27434040
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Pacuér  pa3sBEeTBIEHHBIX  DIEKTPUYECKUX

bubnuoreka [HOK

121 nenei. [IpaBuna Kupxroda https://m.edsoo0.ru/1794cf37
bubnnoreka HOK

122 | Pemenue sanas https://m.edso0.ru/3881b469
123 Pabota snextprudeckoro Toka. 3akoH J[ oy bubnuoreka [HOK
—Jlenua https://m.edso0.ru/a3605c5¢c
bubnnoreka [HOK

124 | Pemenue 3anas https://m.edso0.ru/6761bfof
195 MoIHOCTb 3JEKTpUYECKOTO ToKa. TernsoBas bubnuoreka [HOK
MOIIHOCTb, BBIJIENIsieMasi Ha PE3UCTOPE https://m.edso0.ru/99750a6f
bubnmmoreka HOK

126 | Pemenue sanas https://m.edsoo.ru/eb72fc24
197 OJC wm  BHyYIpeHHee  CONpPOTHUBIICHHE bubnuoreka [HOK
HMCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akon Owma gns1  TOJMHOW  (3aMKHYTOM) bubnuoteka I[HOK
AIIEKTPUYCCKOM TCTTH https://m.edsoo.ru/221f40fb
bubnmoreka [HOK

129 | Pemenue sanas https://m.edsoo.ru/3580b679
bubnmoreka [HOK

130 | Momocts netoummia Toxa https://m.edsoo.ru/a0ae51d8
bubnuoreka LHOK

131 | Koporxoe sambikanue https://m.edso0.ru/546f5632
132 | KongeHcarop B LIeIHM HOCTOSIHHOTO TOKa bubmotexa HOK
A pPBH https://m.edso0.ru/35368f3e
bubnuoTeka HOK

133 | Pemenue 3anas https://m.edsoo.ru/4410cef0
134 Pemennie 3amau no Tteme "IlocTOSHHBIM bubnuoreka HOK
ANEKTPUUECKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemienne 3amau mno Teme "l[locTosiHHBIN bubnuoreka [HOK
AIEKTPUIECKHI TOK" https://m.edso0.ru/744261b8
136 Pemienne 3amau mno Teme "llocTosiHHBIN bubnuoTeka [HOK

ANEKTPUYECKUH TOK"

https://m.edsoo.ru/eb5d4687
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O06001IeHME U CUCTEMATU3alvs 3HAHUN 110

bubnuoreka [HOK

137 teme "[locTosIHHBIN 2MeKTpUYecKuii TOK" https://m.edsoo.ru/bfd7a050
138 Kontponsnast padora mo teme "IlocTosHHBIN bubnuoreka [HOK
AIIEKTPUYCCKHIA TOK" https://m.edsoo0.ru/1885ddf1
KTpUYeCKasi TPOBOJIUMOCTh WYIHBIX
139 l?gnelecI;B e:gHzKTpI/II:I(;C(I)(fIﬁ (T)((;K sz?eﬂrannax bubmorexa LOK
’ ' https://m.edsoo.ru/da794295
CBepXIpOBOIMMOCTh
KTPUYECKH TOK B TBOpax |
140 I?;ICGI'IJI:BaXeCBJ'IeKTpOJSI/ITOB 3a1£)0alj1:1>1 Odlgzpaneﬂ bubmorexa LIOK
’ https://m.edso0.ru/4b423491
JUIS BIIEKTPOIN3a
. bubnuoteka [HOK
141 | DnexTpuueckuit Tok B razax. [lnazma https://m.eds00.ru/92d92f76
142 DJIEKTPUYECKHI TOK B Bakyyme. BakyymHbie bubnuoteka [HOK
pUOOPEI https://m.edsoo.ru/2E+160
143 | DnexTpuYecKuit TOK B MOJTYIIPOBOHUKAX bubmotexa HOK
https://m.edsoo.ru/ab61c660
bubnmoreka [HOK
144 | Honynpososuiosbie npHOOpE! https://m.edso0.ru/83622200
Du3nYeCKuit MPaKTUKYM o TeMe
"U3MmepeHue Cuiabl TOKa M HaANpsKEHUS B
Lenu TOCTOSIHHOTO TOKa TMpU  IOMOIIH
145 | AHAJIOTOBBIX H IU(PPOBBIX H3MEPHUTEIBHBIX bubnuoteka [HOK
npubopoB" wiu "3HAKOMCTBO C HH(POBOI https://m.edsoo.ru/5643ea56
naboparopuer 1o  ¢usuke.  [Ipumepsr
u3MepeHuss  (U3NYECKUX  BEIUYMH  TPHU
MTOMOIIY KOMITbIOTEPHBIX TaTYHKOB"
M e e
. " https://m.edsoo.ru/f6292f5f
ONpe/IeJICHUsI MTHOBEHHOM CKOPOCTH
?I/BI/I%CKI/HZ [IPaKTUKYM o TEME BuGanorexa IIOK
147 | "U3smepenue YCKOpEHUs pu

HpﬂMOJ’IHHCﬁHOM PaBHOYCKOPCHHOM

https://m.edso0.ru/6960b6ef
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NBIDKEHUN 110 HAKJIOHHOW INIOCKOCTH" WIH
"UccnegoBanue  3aBUCUMOCTH  NYyTH  OT
BpPEMEHU MPU PABHOYCKOPEHHOM JBUKEHUU"

148

PusnuecKkuin [IPaKTUKYM o TEME
"N3mepenue YCKOPEHUS CBOOOHOTO
nageHus" win "M3ydeHue IBWKEHHS Tela,
OpOILIEHHOT0 rOPU30HTAIBHO"

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

149

®uznyeckuil npakTukym no teme "HM3yuenue
IBIDKEHUS  Tella 1O  OKPYKHOCTH  C
MMOCTOSTHHOM MO0 MOJYJI0 CKOPOCThIO" WIIH
"UccnenoBanue  3aBUCUMOCTH  TIEpHOJA
oOpamieHnss KOHUYECKOTO MasTHHKa OT €ro
rapameTpoB"

bubnnoreka [HOK
https://m.edsoo.ru/bcf53514

150

Pusnueckui MIPAKTUKYM o TEME
"N3mepeHne paBHOAECHUCTBYIOLIEH CHJIBI NPU
JBKEHUH OpycKa 10 HAKJIOHHOM TIOCKOCTH"
unu "IIpoBepka TUNOTE3bl O HE3aBHCUMOCTHU
BpEMEHHU JBUXKEHHSI OpycKka IO HAKJIOHHOM
IJIOCKOCTH Ha 33JaHHOE DPACCTOSIHHE OT €ro
Macchl"

bubnmoreka [HOK
https://m.edso0.ru/0b34db84

151

duznyecKuit MPaKTUKYM o TeMe
"UccneqoBanue 3aBUCUMOCTH CHUII
YOPYrOCTH, BO3HHMKAIOIIUX B TPYKHHE H
pPE3MHOBOM 00pa3siie, OT ux aepopManuu’ uiu
"U3yueHue  JOBUIKEHUS CHCTEMBI  Tell,
CBS3aHHBIX HHUTBHIO, TIEPEKUHYTOH uepe3
JIErkui OJoK"

bubnuoreka LHOK
https://m.edsoo.ru/b55b81al

152

dusnyeckuii PaKTHKYM o TeMe
"N3mepenne KodpHUIMEHTa TpPEeHUs MO
BEJIMYMHE YIJI0BOTO ko3¢ dunmenta
3apucumoctu Frp(N)" wmu "HccnemoBaHue
JIBMDKEHUS OpycKa M0 HAKJIOHHOM IUIOCKOCTH
C MepeMeHHbIM K03()(HUIIMEHTOM TpeHus" Win

bubnuoreka HOK
https://m.edsoo.ru/b83b1607



https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
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"U3yueHue JBMKEHMSI Tpy3a Ha Bally C
TpeHuem"

153

Pusnueckuin [IPaKTUKYM o TEME
"UccnenoBanue yCIOBUI paBHOBECHS
TBEPAOro TeEja, MMEIOLIEro OCh BpalleHus"
i  "KoHcTpyupoBaHMe KPOHIITEHHOB H
pacuér cun ympyroctu" win "U3yuenue
YCTOMYHMBOCTH TBEPAOIO TENa, HMEIOIIETOo
TIJIOIA b OTIOPHI"

bubnnoreka [HOK
https://m.edso0.ru/4a04f4f7

154

dusnuecKkuin [IPAaKTUKYM o TEME
"N3mepenue uMmItyabca Tejla Mo TOPMO3HOMY
nytu" win "M3MepeHue CHIlbl TATH, CKOPOCTH
MOJENU 3JIEKTPOMOOUIST U MOUIHOCTU CHJIBI
aru" win "CpaBHEHUE W3MEHEHUs UMITYJbCca
Tena c AMITYJIbCOM cuibl" 1581031
"HccnenoBaHue COXpaHEHUS HMITYJIbCa MPHU
yrnpyrom B3aumojierictBun' unu "M3mepenue
KHHETUYECKOM DHEPruu Teja 10 TOPMO3HOMY

n

yTH

bubnmmoreka HOK
https://m.edso0.ru/856fb28e

155

®u3nyecKuil MpakTUKyM 1o teme "M3yuenne
M30TEPMHUECKOTO Ipoliecca (PEKOMEHI0BaHO
WCIIOJb30BaHue 1HU(poBOH 1abopatopun)"
unu "M3ydeHue M30XOpHOro mpoiecca’ uiu
"U3yuenne w300apHOTO Tmporecca"  WIu
"[IpoBepka ypaBHeHUs1 cOCTOSIHUSA"

bubnuoreka LHOK
https://m.edsoo.ru/e0fe7e07

156

dusznueckuit MPAKTHUKYM o TEME
"U3mepeHue yaenbHOW TEIUIOEMKOCTU" WU
"UccnenoBanue mporiecca OCTBIBAHHUS

Bemtectsa" win "UcciienoBanue agmnadaTHOrO
npouecca" wunu  "M3ydeHune B3aMMOCBS3U
SHEPTruu MEXMOJIEKYISPHOTO
B3aMMOJICICTBUA MU TEMIEPATYpbl KHUIIEHUS
JKUIKOCTEH"

bubnuoTeka HOK
https://m.edsoo.ru/2f2faab1



https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61

157

duznyeckuil NpakTukym no teme "M3yuenue
3aKOHOMEPHOCTEN HcHapeHus Kujakocren"
wim  "H3mepeHue  yAenpHON  TEIUIOTHI
wiaBieHus apAa" win "M3yueHue CBOMCTB
HachlllleHHbIX mapoB" wim  "M3mepeHue
aOCOJIIOTHON BIIAXXHOCTH BO3AyXa M OIICHKA
Maccel mapoB B nomeuieHun". M3mepenue
Kod(puimenTa moBEpXHOCTHOTO HATSKEHUS

bubnnoreka [HOK
https://m.edso0.ru/6bla23b5

158

dusnuecKkuin [IPAaKTUKYM o TEME
"Habmroienue MIpEeBpALLEHUS SHEpPruu
3apsOKEHHOTO  KOHJEHCAaTopa B DHEPIHUIO
n3nydeHuss ceeroguona" wim  "M3yuenue
NpOTEKaHUs TOKa B LEMNH, COJAEpHKalen
KoHAeHcaTop" 158107 "Pactipenenenue
Pa3HOCTH TOTEHUHUAIOB (HANpPSDKEHUs) MpU
IIOCJIEJOBATEILHOM COCMHCHUH
KOHAEHCATOPOB"

bubnmmoreka HOK
https://m.edsoo.ru/ec424377

159

Du3nYeCKuit MPaKTUKYM o TeMe
"UccneqoBaHue CMEMIAHHOIO COEOUHEHUS
pesucropoB" wunu "M3MmepeHue yaenabHOIO
COTIPOTHUBIICHUS MIPOBOTHUKOB" WA
"HccmeqoBanne 3aBUCUMOCTH CHJIBI TOKa OT
HaIPsDKEHUS TSI JIAaMITbl HaKaJTiBaHUs"

bubnmoreka [HOK
https://m.eds00.ru/2b179d98

160

duznyecKuit MPaKTUKYM o TeMe
"HabGnroneaue aeKTpoau3a" U
"U3mepenue 3apsiga OJHOBAJIEHTHOTO HOHA"
U "UccneqoBanue 3aBUCHUMOCTH
COTIPOTHUBIICHUS TEPMOPE3UCTOPa oT
temrneparypbl’  wium  "CHATHE ~ BOJIBT-
aMIIepHON XapaKkTEepUCTUKU auoaa"

bubnuoTeka HOK
https://m.edso0.ru/64b6e901

161

Pe3epBHbIit YPOK. O600mmenue u
CUCTeMAaTH3aIIHs 3HaHUU o TemMe
"Kunematuka"

bubnuoreka LHOK
https://m.edsoo.ru/ed017d93



https://m.edsoo.ru/6b1a23b5
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162 fzzigf;?;saunﬁyp(méHaHHgtso6H§IZHH6 TeMI(;I 1 0 0 bubymorexa HOK
" " https://m.eds00.ru/3149956b
JnHamuka
bubnnoreka HOK
163 | UroroBast KoHTpoOJIbHAs paboTa 1 1 0 https://m.eds00.ru/0f9752ac
P i .
164 czzigf/[i?g;aunﬂyi?;;nﬁ I'(I)O6OT6GII\I;ZHI'/'I§3KOH£ 1 0 0 bubnmotexa HOK
" https://m.edsoo.ru/6c0df9cc
COXPAaHEHUS B MEXaHHKE
P i .
165 czzigf/;?g;aunﬂyzgﬁHnﬁ 12)6(;2312 HFSCHOBS 1 0 0 bubnmotexa HOK
. " https://m.edsoo.ru/de148976
MOJICKYJISIPHOKHHETHICCKOU TEOPUU
PeszepBHbIit YPOK. (3606meHHe u EuGIoTeKa LIOK
166 | cucremarusanus 3HAHUNI o Teme | 1 0 0 )
" " https://m.edsoo.ru/Obcc77cl
Tepmoauaamuka. TerioBble MaTUHBI
PesepBHbIit YPOK. O06o06menne u
167 | CHcTeMaTH3aLus 3HAHUU o TeMe | 4 0 0 bubnuoteka [HOK
"ArperaTHbie COCTOSTHUS BeiecTBa. Da3oBbie https://m.edsoo.ru/59ca5c91
nepexomnr"
168 Ezcgz?e);la{l?;r;a H;IypOK.3HaHI/§1)606H§(:)HHe Te:MIéI 1 0 0 bubmmorexa HOK
" 1 " https://m.edsoo.ru/f2381c0c
DJIEKTPUYECKOE T10JIe
PeszepBHbIit YPOK. O06o0menne u
. bubnuoTeka LHOK
169 | cucremarusanus 3HAHUHI o Teme | 1 0 0 )
" o . " https://m.edsoo.ru/3cae6dal
ITOCTOSIHHBIN 3JICKTPHUYSCKUN TOK
170 Eliiigf;:;ia Hﬂyz(lfll;l-mﬁ 12)605311\51[:1{?;01(14 I];I 1 0 0 Eubmorexa HOK
H " https://m.edsoo.ru/cc7681d4
Pa3IUYHBIX Cpeliax
OBILIEE KOJIMYECTBO YACOB 10 170 10 16

I[TPOTPAMME
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https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KJIACC

KoaudecTBo 4acoB

Jara

DJIeKTPOHHbIEe HHU(PPOBbIE

Ne n/m | Tema ypoka Beero Kontpoasubie | IIpakTuyeckue w3ydenus o0pasoBaTejibHbIe
padoTsI padoThbI pecypchl
B3aumoneiictBue MOCTOSTHHBIX Eu6IoTeKa ITOK
1 MarHuToB ¥ TIPOBOJHHKOB C TOKOM. | 1 0 0 ]
https://m.edso0.ru/487a8593
MaruutHoe nose. ['unoreza Amnepa 1.9
R ECR il P ; Bamorers 110K
pHih yIep i https://m.edsoo.ru/4clabcch
nosei. JINHUM MarHuTHOM MHAYKIUH 3.9
3 MarsuTHO€E 1oJIe MPOBOJIHHUKA C TOKOM. 1 0 0 bubnuoreka [HOK
OmebIT Dpcrena 4.9 https://m.edsoo.ru/d35d5262
4 Cuna Awmmepa, €€ HampaBJI€HHE U 1 0 0 bubnuoteka [HOK
MOJTYJTb 4.9 https://m.edsoo.ru/26d9c5ba
bubnmoreka [HOK
> Pemenne 3azas . 0 0 5.9 https://m.edsoo.ru/a37a0c21
6 [Ipumenenne 3aKOHA Ammepa. 1 0 0 bubnuoteka [HOK
DJIeKTPOU3MEPHUTEIbHBIC TPHOOPHI 8.9 https://m.edsoo.ru/ad7718d7
Cuna Jlopenma, €€ HampaBlieHUE U
MO1YJIb. JBrxeHue 3apsiKEHHOM bubnuoteka [HOK
7 1 0 0 .
YacTUI[Bl B OJHOPOJHOM MAarHUTHOM https://m.edsoo.ru/c97afaal
moJie 10.9
bubnuoTeka HOK
8 Pabora cumer Jlopenna . 0 0 11.9 https://m.edsoo.ru/d518be4b
bubnuoreka HOK
9 Pemenne sanas . 0 0 11.9 https://m.edsoo.ru/504e98c7
bubnuoreka HOK
10 Bxommas xontponbras pabora . . 0 12.9 https://m.eds00.ru/93617bd9
R ; e
pp ’ P https://m.edso0.ru/30ff9608
JIMaMardeTUKU 15.9



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608

12 OcHoBHBIE CBOCTBA (heppOMarHeTUKOB. bubnunoreka [HOK
[Tpumenenne heppoMarHeTHKOB 17.9 https://m.edso0.ru/0b58190a
13 Pemienne 3amau mo Teme "MarauTHOE bubmmoteka HOK
noJie" 18.9 https://m.edsoo0.ru/5b55c¢307
14 Pemienne 3amau mo Teme "MarauTHOE bubmmoteka [HOK
noJie" 18.9 https://m.edsoo.ru/41c4ae8a
SBnenu KTPOMAarHUTHOM

15 I/IHg}e/KIII?II/I. ITotok BZE:OI)EOMEFHHTHSIZ Bubnuotexa LOK
https://m.edsoo.ru/b3efaOcl

WHIYKIIUU 19.9
bubnnoreka [HOK
16 OAC munykun 22.9 https://m.edso0.ru/48150bd8
17 3aKOH DJIEKTPOMArHUTHOW WMHIYKITUU bubnuoteka HOK
dapajes 24.9 https://m.edsoo.ru/a6dec188
18 Buxpeoe snekrpruueckoe mnone. Toku bubnuoreka [HOK
dyko 25.9 https://m.edsoo.ru/15abe140
19 OJIC  wHAyKUMH B JBHKYLIUXCA Bbubanorexa HOK
IIPOBOTHUKAX 25.9 https://m.edsoo.ru/0235cc02
20 Pemtenue 3amay Bubmioreia HOK
26.9 https://m.edsoo.ru/4dfda618
bubnuoteka OK
21 Hpaguio Jlenna 29.9 https://m.edsoo.ru/bbc2§726
22 E:;;IKKTTI/II/I;:C?CCTTI/II) . B Ienu HOCTIE)?ITHyIf(I)I;s Brbmmorexa HOK
https://m.edsoo.ru/621eae9d

TOKa 30.9
23 SIBnenue CaMOMHIYKLIUH. SQJIC bubnuoreka HOK
CaMOMHIYKIIUH 1.10 https://m.edsoo.ru/7ee60ca8
24 OHeprus MarHUTHOIO IOJIA KaTyIIKH C bubnuoreka I[HOK
TOKOM. DJIEKTPOMAarHUTHOE MOJIe 2.10 https://m.edsoo.ru/b3cOad11
25 Pemenue 3amau bubmotexa HOK
2.10 https://m.edsoo.ru/88f69d2b
26 OO6oO0meHre U cucTeMaTu3amus 3HaHuk bubnuoTeka [HOK
o TeMe "DeKTpoauHaMuKa" 3.10 https://m.edsoo.ru/76484025



https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025

KontponeHast  pabota 1o  Teme

bubnuoreka [HOK

27 "JeKTpoIMHAMHKA" 6.10 https://m.edsoo.ru/8ae09b98
28 KonebarenpHas cuctema. CBoOOIHBIC bubnuoreka LHOK
KoJieOanust. "lapMOHMYECKHE KoJicOaHHs 8.10 https://m.edsoo.ru/7c1db385
29 Kunematnyeckoe ©W  JAMHAMHYECKOE bubmmoteka [HOK
OIKMCAaHNE KOJIEOATEIbHBIX ABUKCHHIMA 9.10 https://m.edso0.ru/87ce9498
DHepreTuyeckoe omnucaHue. BwiBoa
MHAMHYECKOT MHACaHUS
30 fapLiOHH:efcznz Kone6aHI/H/fo 1/130a ux bubmorexa LOK
https://m.edsoo0.ru/e3c99692
JHEPreTHYEeCKOTO0 M KHHEMATHYEeCKOTO
OMUCAHUS 9.10
. bubnuoteka [HOK
31 AmmuTyna i gasa koxeoanmi 10.10 https://m.edsoo.ru/7a0c439a
[lepuon u yacrota xosnebanuii. Ilepuon
32 x:JTIZII\/)I(aTquEEgSg ml{vf;THHKaKOHI?IE?)I:gE Bubmioreia HOK
. i https://m.edsoo.ru/e0399319
CBOOOJIHBIX KOJIEOAHMH TIPYKUHHOTO
MasiTHUKA 13.10
33 3aryxaromniue KoJieOaHusI. bubnuoteka I[HOK
BrinykaeHHbIe KoJicOanus. PeoHanc 15.10 https://m.edso0.ru/72e93d09
bubnuoreka LHOK
34 AsToKO/1C0aHNA 16.10 https://m.edsoo.ru/6add2644
bubnuoreka LHOK
35 Perenue 3amau https://m.edsoo.ru/addeec71
16.10 https://m.edso0.ru/756123c5
o |Lomnesbepenuns Moo e
" https://m.edsoo.ru/8ef587be
HHCTPYMEHTAaxX 17.10
37 OO06oOmeHrne U cucTeMaTu3amus 3HaHur bubnuoreka [HOK
o Teme "MexaHndyeckue KoseoaHus" 20.10 https://m.edsoo.ru/eb84182f
38 DNEeKTpOMarHUTHBIE KoJieOaHusl. bubnmoreka [HOK
KonebarenbHbIi KOHTYD 22.10 https://m.edsoo.ru/d4adabde



https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde

®opmyna Tomcona. CBsi3p aMILIATYIbI

bubnuoreka [HOK

39 3apila KOMICHCATopa ¢ - aMILInTyIon https://m.edsoo.ru/093f9afl
CHJIBI TOKA B KOJIEOATEIIBHOM KOHTYPE 23.10
40 3akoH COXpaHEHUsI  DHEPruu B bubnuoteka [HOK
UICATLHOM K0JIe0aTeIbHOM KOHTYpE 23.10 https://m.edsoo.ru/d1e2d543
T " KTPOMAarHUTHBI
41 i?)n}:(;zi;;. ) e BII))?HyiKI[eHHBI: Bubnuoreka HOK
https://m.edso0.ru/5e668619
AJIEKTPOMATrHUTHBIC KOJICOaHUS 24.10
42 [lepemennbiii  TOK.  Pesuctop m bubnuoreka [HOK
KOHJICHCATOP B IICITH IEPEMEHHOTO TOKa 27.10 https://m.edso0.ru/84836152
43 Karymka WHIOIYKTMBHOCTM B  LENH bubnuoreka [HOK
MEPEMEHHOT0 TOKa 28.10 https://m.edsoo.ru/cfa307af
44 3akoHn Oma i SJEKTPUYECKON IeTH bubnuoteka [HOK
MEPEMEHHOT0 TOKa 5.11 https://m.edsoo.ru/8bae38e6
Mo1uHoCTh TIEPEMEHHOT TOKA.
45 A;I)EHOT;ILHoe ePI: ) §e§CTByIO?H:C Bubmuoreia HOK
https://m.edsoo.ru/lcac6c4c
3HAYEHUE CUJIBI TOKA U HATIPSHKEHUS 6.11
46 Pe3onaHC B 25IeKTpUUECKOM HIeTTH Bubmioreia HOK
7.11 https://m.edso0.ru/087506df
47 Pemenue 3amau bubmmorexa LOK
10.11 https://m.edsoo.ru/al6836a4
©  Tpowmoscso,  meperea ufimorera LOK
’ N https://m.edsoo.ru/f97418ae
OTpeOICHNE ANEKTPUICCKOI SHEPTUU 12.11
DKOJIOTHYECKHUE PUCKHU npu
p | Domome o Bimore 1ok
. https://m.edsoo.ru/a6f74d93
JJIEKTPO3HEPTUUM B MOBCEJIHEBHOU
JKU3HU 13.11
50 Pemenue 3amau bubmmorexa HOK
13.11 https://m.edsoo.ru/ee6677ed
51 Pemenue 3amau 14.11 bubnuoreka LHOK



https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed

https://m.edsoo0.ru/7cab59f8

O0001IeHrEe ¥ cucTeMaTU3alUs 3HAHUN

52 o TemMe "DNeKTPOMAarHUTHBIC bubmmorexa LIOK
" https://m.edsoo0.ru/401024a9
KoJieOaHus 17.11
53 MexaHnuueckue BOJIHBL. bubmmoteka [HOK
XapaKTepUCTHKH MEXaHMYECKUX BOJIH 19.11 https://m.edsoo0.ru/a58e109f
54 CBoiiCTBa MEXaHHUYECKUX BOJIH bubmorexa LOK
20.11 https://m.edsoo.ru/d9ae1000
55 3ByK. XapakTepUCTHUKH 3BYKa bubmmorexa 0K
' 20.11 https://m.edso0.ru/138b6f09
56 WNndpa3syk u ynprpasByk. lllymoBoe bubnuoreka [HOK
3arpsi3sHEHUE OKPY)KATOIICH Cpe/Ibl 21.11 https://m.edsoo.ru/7380038f
57 Pemenue 3amau bubmotexa HOK
24.11 https://m.edsoo.ru/cfd918bf
58 DJIEKTpOMAarHuTHhIEC BOJIHBL. M3inyueHue bubnuoteka [HOK
AIIEKTPOMArHUTHBIX BOJIH 26.11 https://m.edsoo.ru/714e5dbl
59 OHeprusi  DIIEKTPOMAarHUTHBIX  BOJIH. bubnuoreka [HOK
CBOICTBA AIIEKTPOMArHUTHBIX BOJIH 27.11 https://m.edsoo.ru/d01b818c
[kama  S7E€KTPOMArHUTHBIX  BOJIH. Eu6moTexa [IOK
60 [IpuMeHeHHe AIEKTPOMArHUTHBIX BOJIH .
https://m.edsoo.ru/49belf9e
B TEXHUKE U OBITY 27.11
| Do sy ¢ e e
) . https://m.edsoo0.ru/9f96f18
3arpsA3HEHUE OKPYXKAIOLIEH Cpelbl 28.11
62 KontponpHas  pabora 1o  Teme bubnuoreka HOK
"Konebanus 1 BOJIHBI" 1.12 https://m.edsoo.ru/4f7985a0
63 Cser. 3aKkoH MPSAMOJIMHEITHOTO bubnuoreka HOK
pacnpocTpaHeHHs CBETa 3.12 https://m.edso0.ru/f9566406
o |Pomeme g m e o Bioras oK
https://m.edsoo.ru/ea32d455
CBeTa 4.12
65 Otpaxenue cpera. [lnmockoe 3epkaio. 4.12 bubnuoreka ITOK



https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455

Cohepuueckoe 3epKaiio

https://m.edso0.ru/a005d2bb

[Ipenomnenne cBera. AOCONIOTHBIA U
OTHOCHUTEIIbHBIN IOKa3aTellb

66 npenmowiieHus. [lomHoe  BHyTpeHHee bubmorexa LIOK
‘ o https://m.edsoo.ru/bc2e55cd
oTpaxkenue. [IpenenbHpIi yro MOJIHOTO
BHYTPEHHETO OTPAXKEHUS 5.12
Pemenn 9 H MIpHUMEHECHU
67 3aeKOiIOBe OT;ZiaeHI/H[ 31 an;JIo;mZan bubnmotexa HOK
https://m.edso0.ru/49d830a9
CBETa 8.12
68 Xonx myueit B mpusme. Jlucnepcus ceera. bubnuoreka [HOK
CnosxHbI# cocTaB 0es0ro ceera. LipeT 10.12 https://m.edsoo.ru/d8elc3be
69 JIunzel.  DoOKycHOE  paccTosiHuEe | bubnuoteka [HOK
OIITUYECKAs CUJIA JIUH3BI 11.12 https://m.edso00.ru/60441359
70 [TocTpoenue n300pakeHUil B JHMH3aX U bubnuoreka [HOK
UX CUCTEMAaX. YBEIUYEHUE JIMH3bI 11.12 https://m.edsoo.ru/bb53b1d5
1 | otpmen nongaan o bu6morera LIOK
’ https://m.edsoo.ru/5a868f09
MOMOIIBIO JINH3 12.12
72 I'na3 xak onTuyeckas cucreMa bubnnotexa HOK
15.12 https://m.edsoo.ru/ecd480a2
73 E;II;IIIB;CII;II;I;MOCTH o reOMeT;[/III){ZIg(J:; bubmorexa HOK
https://m.edsoo.ru/cd174a10
ONTUKH 17.12
74 CkopoCcTh CBETa M  METOIBl €€ bubnuoreka HOK
HU3MEPEHUS 18.12 https://m.edsoo.ru/f32aab06
75 Jlucniepcus cBera bubmorexa HOK
18.12 https://m.edsoo.ru/lel6ccée
bubnuoreka HOK
76 HMureppepenuns caera 19.12 https://m.edso0.ru/5fc0c638
|t e, e T
https://m.edsoo.ru/c6416d48
MHUHHMYMOB 22.12



https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48

bubnuoreka [HOK

/8 | Pemenne sana 24.12 https://m.eds00.ru/3061de2b

bubnnoreka HOK

7 lpunenenue mrepdepentuu 25.12 https://m.edsoo.ru/668edbc8

bubnnoreka [HOK

80 Jluparcuus caera 25.12 https://m.eds00.ru/12ed04b5

81 HudpakuronHas pemérka. YcloBue bubnuoreka [HOK
HaOJIFO/ICHUS TIABHBIX MAKCHMYMOB 26.12 https://m.edso0.ru/f998d964

82 Pemrenue 3amau bubmorexa LIOK

29.12 https://m.edsoo.ru/d58c411a

83 [TonepeunocTts CBETOBBIX BOJIH. bubnuoreka [HOK
[Monsipu3zanus ceera 12.1 https://m.edsoo.ru/e9890fe9

84 Pemenue 3amau bubmmorexa HOK

14.1 https://m.edso0.ru/c56¢8158

85 CBETOBBIC SIBJICHUS B IPUPOJIC bubmmorexa HOK

15.1 https://m.edso0.ru/0b36363d

86 O06o00meHne U CUCTEeMaTH3aIMsl 3HAHUI bubnmoreka [HOK
no teme "Onrtuka" 15.1 https://m.edsoo.ru/8al14748b

87 KontponpHass  paborta 1o  Teme bubnuoteka I[HOK
«OnrHkay 16.1 https://m.edsoo.ru/82315dd4

S L S — buGanorera LOK

i https://m.edsoo.ru/c9bd77ch
IPUHLMI OTHOCUTEIHLHOCTU 19.1

89 [Tocrynatsl CIelHaIbHON TEOpUHn bubnuoreka HOK
OTHOCHTEIILHOCTH 21.1 https://m.edsoo.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHO
uatepBai. IlpeoOpasoBanus Jlopenma.

90 Ycnosue MIPUYMHHOCTH. bubnnoreka [HOK
OTHOCUTEIBHOCTh  OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3aMensieHue BPEMEHU M COKpallleHHE
JUTUHBI 22.1

91 OHepruss M UMIYNbC PEISATUBUCTCKON 22.1 bubnuoreka ITOK



https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
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https://m.edsoo.ru/d83742bb

YaCTHULIBI https://m.edso0.ru/853a64fc
2 | poeera et e Bubmorexa LOK
p 1L P https://m.edsoo.ru/b6258ffa
MIOKOS 23.1
93 PaBHOBeCHOE TEIUIOBOE U3IIYUYEHUE bubmorexa HOK
¥ 26.1 https://m.edso0.ru/f54035a5
bubnnoreka [HOK
94 3aKoH cMemlerk Brxa 28.1 https://m.eds00.ru/1c5ff752
95 ['mmoreza M. IlmaHmka o KBaHTax. bubmmoteka [HOK
DoTOHBI 29.1 https://m.edsoo.ru/a5ffa218
bubnmmoreka HOK
96 OHepris u UMIYJILC pOTOHA 29.1 https://m.edsoo.ru/7fb307ec
97 ®ororddext. OnbiTel A. I'. Cronerona. bubnuoreka [HOK
3akonbl GpoTorddexra 30.1 https://m.edso0.ru/8c68e5b9
B | aovadhorms.  "Kpaomas - rpamtar BuGmiorexa LOK
' p PaHHI https://m.edsoo.ru/01ef4556
dboTorddekra 2.2
99 HaBnenne cBera. Omeiter I H. bubnmoreka HOK
JleGenena 4.2 https://m.edso00.ru/64b4f966
. bubnuoteka LHOK
100 BouBOBEIE CBOMCTBA ACTHIY 5.2 https://m.edsoo.ru/f59cfcec
L1 EOJ‘I?H ne bpoiins. I[;II/IHa BOJ'IgBI e Bu6amorexa ITOK
POHIA 1 Pa3Mepbl 0bIacTH https://m.edsoo.ru/5df8bafl
JIOKAIM3AIUH IBHKYIICHCS YaCTHIIbI 5.2
102 KopryckyinsapHO-BOJIHOBOH AyaIn3M Eubmiorexa HOK
PIyCKYIAp ay 6.2 https://m.edsoo.ru/8ccab62a
bubnuoTeka HOK
103 Jludpakius 3JeKTPOHOB Ha KpUCTALIax 9.2 https://m.edsoo.ru/30dbalsc
Crenupuka u3MepeHuil B MI/IFpOMI/Ipev. Bubiorexa 10K
104 CooTtHomeHus HeolpeAenEHHOCTEN )
N https://m.edso0.ru/65783dec
I'eiizenbepra 11.2
105 Pemenune rpaduyeckux 3amau 12.2 bubnuoreka ITOK



https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
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https://m.edso0.ru/e70195bd

bubnuoreka [HOK

106 Peuerie pacuCripx saxa: 12.2 https://m.edsoo.ru/ee9b3182
KontponeHast pabora mo  Temam:

" " n i bubnnoreka [HOK

107 OCHOBHU CTO - Kopmyexyaipro https://m.edsoo.ru/c3de891a
BOJIHOBOU AyaJIu3M 13.2

108 arowe Tnanerapman oz arov BumoTess LOK

' https://m.edsoo.ru/312b750a
Pezepdopna 16.2
bubnnoreka [HOK

109 Hocrynater Bopa 18.2 https://m.eds00.ru/404dfa%a

110 Bunet  cnextpoB. Crnektp ypoBHeH bubnuoreka [HOK
SHEPrUM aToMa BOJIOPO/Ia 19.2 https://m.edsoo.ru/cf74blla

111 CnoHTanHOe u BBIHYKJICHHOE bubnuoreka [HOK
U3JIyYeHHE CBETa 19.2 https://m.edso0.ru/f945d85c

bubnmoreka [HOK

112 Jlasep 20.2 https://m.edsoo.ru/2288a0c4
Hyxnonnas monens siapa ['elizenbepra- EuGmotexa ITOK

113 WBanenko. 3apsiaq u MaccoBO€ YHCIIO ]

https://m.edsoo.ru/34ada5de
siapa. M3oTonbl. PagnoakTMBHOCTD 25.2
3aKOH  PalMOaKTUBHOTO pacmaja.

114 CBolicTBa MOHU3HUPYIOIIETO H3ITYyYEHUS. bubnuoTeka [HOK
BiusiHve paauMoakTHBHOCTH Ha KHMBBIC https://m.edsoo.ru/aab98bef
opraHu3msl. JlozumeTrpust 26.2
DOHeprus CBS3M HYKJIOHOB B sjpe.

SAnepusie cunel. Jledbekr maccwl sipa.
s | pan. S pecros bineros L0k
P yip https://m.edsoo.ru/ff1758d0
TEPMOSIIEPHOTO CUHTE3a.
DKOJIOTUYECKHE  aCleKThl  Pa3BUTUSA
SIIEPHOM YHEPTETUKHU 26.2
116 MeTopl perucTpauu U UCCIEI0BAHUS 27.2 bubnuoreka I[HOK
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https://m.edsoo.ru/404dfa9a
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3JIEMEHTAPHBIX YaCTHII.
OyHIaMEHTAIBHBIE  B3aUMOJCHCTBUSL.
bapuonpl,  Me€30HBI W  JICNTOHBIL.
[IpencraBnenue 0 CrangapTtHoii

Monend.  KBapk-riooHHass — MOJETb
aJIpOHOB

https://m.edso0.ru/1ac08a5hb

Odusnka 3a mnpenenamu  CraHIapTHOU

117 Monaenu. TémHas Marepuss U TEMHas bubanorexa [HOK
JHEPTHSL. Enuncro bu3nuecKoi https://m.edsoo.ru/c026fd37
KapTUHBI MUpa 2.3

118 Oransl pa3BUTHSA aCTPOHOMMUH. bubnuoreka [HOK
3HaveHHe aCTPOHOMHH 4.3 https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTh 3aKOHOB (U3UKU IS

119 OOBSICHEHUSI TPHUPOJIBI KOCMHUYECKHX bubnuoteka [HOK
00BEKTOB. MeTo/ibl aCTPOHOMHYECKUX https://m.edsoo0.ru/39c44028
HUCCIIEI0OBAHUI 5.3

o |Comeroms omse T, e
pal ’ p https://m.edsoo.ru/4877aale
aCTPOHOMUS 5.3

| s . Comeans, o Bioros oK

ABL, ’ A https://m.edsoo.ru/aac588eb
JIBIOKEHHE 6.3
ConHeyHas CHCTEMA. CouHize. EuGimotexa [IOK
122 CoJyiHeyHass aKTUBHOCTH. VICTOYHUMK )
N https://m.edsoo.ru/22748eb4
sHepruu CoJiHIIa U 3BE3]T 11.3
g | e cosome gL e
P " p https://m.eds00.ru/42169944
CBETHUMOCTbD 12.3
124 3Be3/1bI TJIaBHOM MOCIEN0BATEILHOCTH Eubmiorexa HOK
A a 12.3 https://m.edsoo.ru/b3ch766¢
195 | Covpmentnte  mecreranerms o buGmnorexa LOK
p pea https://m.edsoo.ru/d09da494
IIPOUCXOXKACHUU U 3Bosmonu CosHIA U 13.3



https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
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3BE31. DTallbl )KU3HU 3BE3]]

126 | Tumms vanaxrns, Geprmse mupms » wapes Bubaoterca LIOK
: https://m.edsoo.ru/7cd10a0a
rajaKkTUK 16.3
Bcenennas. Pacmmmpenne BceeneHHom. EuGmorexa ITOK
127 3akon XabO6ma. Teopus bombimoro httos://m.ed /3dbdfod?
ps://m.edsoo0.ru
B3pbIBa. PeNMKTOBOE M3ITyueHUE 18.3
128 Macmirabnast  ctpykrypa BceneHHOI. bubnuoreka [HOK
MerTaragakTHKa 19.3 https://m.edsoo.ru/ce234633
129 Hepeénneie npoOieMbl acTpOHOMUU 19.3 E’[I:[ISJSI:I;I/(;:ZI;ZOOIU /d37 dlé[f(?:(
@u3nuecKul MNpPaKTUKYyM IO TeMe
"UccmeqoBanne  MarHUTHOTO — ITOJIS
TMOCTOSTHHBIX MarguToB" AIH
130 "I(/)I((;JC?'IGJIOBaHI/Ie ) ° CBOI\/'ICJ;B bubmorexa HOK
" " https://m.edsoo.ru/67361aef
dbeppomaruerukoB" unu "MccnenoBanue
JEWCTBUSA TMOCTOSHHOTO MarHuTa Ha
paMKy ¢ TOKOM" 20.3
@OU3NYECKUH TMPAKTUKYM 1O  TEME
"Usmepenue cuibl  Ammepa"  wid
131 "M3ydyeHne 3aBUCUMOCTH CUJIbI AMIiepa bubnuoTeka [HOK
or cwiabl Toka" wmium "OrmnpeneneHue https://m.edsoo.ru/fcae91e9
MarHUTHOM MHIYKIIMM HAa  OCHOBE
u3MepeHus cuibl Amrmepa' 23.3
Ou3nyecKkuil MPaKTUKyM [0 TeMe
"UccneqoBanue SIBJIEHUS
132 ANEKTPOMArHUTHOM ~ MHIYKIUH" — WIIH https://m.edsoo.ru/c36658da
"Onpenenenre HHAYKUUA BHXPEBOTO
MarHMTHOTO HOosA" 25.3
Ou3n4ecKul MPAKTUKYyM IO TeMe
133 "HccneqoBanue SIBJICHUS bubnuoreka LHOK
camonHnykiuu" win "COopka Moaenu https://m.edso0.ru/b8fh6391
IEKTPOMArHUTHOTO reHeparopa” 26.3



https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
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https://m.edsoo.ru/b8fb6391

134

@u3N4eCKU MPAKTUKYM 10 TeMe
"Usmepenue nepuoga  CBOOOTHBIX
KOoJeOaHWW HUTSHOTO W TPYKHUHHOTO
MAasTHUKOB"

26.3

Bbubnuoreka [HOK
https://m.edso0.ru/5d159d35

135

@u3n4ecKul MNPAKTUKYM 10 TeMe
"IIpeoOpazoBanme SHEPrUu B
PYXKUHHOM MasiTHUKe"

27.3

bubnnoreka [HOK
https://m.edso0.ru/a28026bd

136

@u3N4ecKul MNPAKTUKYyM IO TeMe
"UccnenoBanne  MEPEMEHHOTO  TOKa
gyepe3 TOCIe0OBATeIbHO COEANHEHHbIE
KOHJICHCATOp, KaTYyIIKy M pe3ucTtop”
W "UccnenoBanue paboThl
HCTOYHHUKOB CBETA B MM IEPEMEHHOTO
TOKa"

6.4

bubnnoreka [HOK
https://m.edso0.ru/89dc2d90

137

@u3n4ecKkul MNpPakKTUKyM IO TeMe
"U3ydyenune  mapamMeTpoB  3BYKOBOM
BOJIHBI"

8.4

bubnmmoreka HOK
https://m.edso0.ru/b100661a

138

®OU3NYECKUH  TMPAKTUKYM 10  TEMe
"U3mepeHue mnokazaTens MNpeoMIICHUS
crexna" uinu "llomydenne n3oOpakeHus
B CHCTEME M3 IUIOCKOTO 3epKala U
JIMH3b1"

9.4

bubnuoreka [HOK
https://m.edso0.ru/42569eal

139

@U3NYECKUH MPAKTUKYM 10  TEeMe
"UccneqoBanue 3aBUCHUMOCTHU
(OKYCHOTO paccTOSIHUA OT BeLIeCTBa
(Ha TmpuMepe OKWAKUX JIMH3)" WK
"U3mepenue (HOKyCHOrOo pacCTOSTHHS
paccenBarONIUX JUH3"

9.4

bubnuoTeka HOK
https://m.edso0.ru/b879fb3f

140

Ou3n4ecKul MPAKTUKYyM IO TeMe
"Habnrogeune T(paKIu,
uHTep(hEepeHINH U TOJsIpU3aluy cBeTa"

104

bubnuoreka HOK
https://m.edsoo.ru/8b7ac737

141

@u3n4ecKul MPAaKTUKYyM TII0 TeMe
"OmnpeneneHue HMITYJIbCa U DHEPIUH

13.4

bubnuoreka LHOK
https://m.edsoo.ru/63756¢47



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
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https://m.edsoo.ru/b100661a
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PENSATUBUCTCKHIX YaCTHII (o
doTorpadusiMm  TPEKOB  3apSHKEHHBIX
YaCTHUI] B MArHUTHOM 10Jie)"

142

@u3n4ecKul NPAKTUKYM 10 TeMe
"U3mepenue mnoctossHHOM Ilnanka Ha
ocHOBe wuccienoBanus (ororddexra"
niu "MccnenoBanue 3aBUCUMOCTH CUITbI
TOKa 4Yepe3 CBETOIMO0 1 OT HalpsbKeHus"

15.4

bubnnoreka [HOK
https://m.edsoo0.ru/eb916f82

143

@u3n4ecKul MPAKTUKYyM IO TeMe
"UccnenoBanue CreKTpa pa3perxeHHOTO
aTOMapHOTO BOJOPOJa W H3MEpEeHHue
nocrostHHOM Punbepra"

16.4

bubnnoreka [HOK
https://m.edsoo.ru/ec651eb8

144

@u3N4ecKkul MNPaKTUKYyM TI0 TeMe
"UccnenoBanue paauoakTUBHOTO (oHA
C HCMOJIb30BAHWEM JI03UMeETpa’ WM
"U3yueHne morjomeHus OeTa-4yacTuil
aIfoMUHNEM"

16.4

bubnmmoreka HOK
https://m.edsoo.ru/c3dabe6e

145

@OU3NYECKUH TMPAKTUKYM 1O  TEME

"HabOmaroneuus 3BE3IHOTO Heba
HEBOOPYKEHHBIM r1a3oM c
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MPHIIOKCHUI JUISt OTpe/ICIICHUS

MOJIOJKEHUSI HeOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro  moJsiymapuss W SIpKHe
3Bé31bl" win "HaOnaroaeHus B TEIECKOII
Jlynpl, mnaHeT, TYMaHHOCTEH U
3BE3IHBIX CKOIJIEHUN"

17.4

bubnuoreka LHOK
https://m.edso0.ru/1072021e

146

O0o00IIeHNEe U CUCTEeMAaTH3aI|s 3HAHUH.
Ponpr ¢u3uku u  acTpoHOMHHM B
SKOHOMUYECKOMH, TEXHOJOTUYECKOM,
COLIMANBHOM W  3ITHYECKOH  cdepax
JIeSITeIbHOCTH YelIOBeKa

20.4

bubnuoreka HOK
https://m.edsoo.ru/ad6ddeed



https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
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O0001IeHME U cUcTEMATU3ALMA 3HAHUIA.

147 Ponb u MecTo GU3MKK M aCTPOHOMHUH B bubmorexa LOK
N . P https://m.edsoo.ru/18f19f7c
COBPEMEHHOU HAYYHOU KapTHHE MUpaA 224
O0o01IeHre 1 CUCTeMAaTH3aIHs 3HAHUH.
Ponb buznveckoit TEOpUU B
15| rmacerort xaprine - e, wecro Bumoross LOK
N P pa, https://m.edsoo.ru/e7d400f4
(u3nueckoil KapTUHBI MHpa B 00IIEM
pAIy ~ COBPEMEHHBIX  E€CTECTBEHHO-
HAay4HBIX IPEJCTABICHUNA O IPUPOJC 23.4
149 OO6o0menre U cucTeMaru3amus 3HaHun bubnuoteka [HOK
o teme "KunemaTtnka" 23.4 https://m.edsoo.ru/b032fc4b
150 O0001IeHne 1 cUCTEMATHU3ANAA 3HAHUI bubanorexa IHOK
o teme "KunemaTtuka" 24.4 https://m.edsoo.ru/4e31b507
151 OO6o0mmenre U cucTeMaTu3aius 3HaHuN bubnuoteka [HOK
o teme "Jlunamuka" 27.4 https://m.edsoo.ru/2dfbafc5
152 O06o00meHne U CUCTEeMaTH3aIusl 3HAHUI bubnmoreka [HOK
o teme "CraTtrka TBeporo Tea' 29.4 https://m.edsoo.ru/3cca482e
O6o06menue '{/I CHUCTEMaTH3alMs 3HAHUI Eu6oTexa ITOK
153 nmo Tteme "3aKOHBI COXpaHEHUS B )
'\ https://m.edsoo.ru/32a4d1a0
MEXAHUKE 30.4
oo | oo e e oo L0k
. " yp https://m.edsoo.ru/ed440ca8
KAHETUYECKOU TEOpUU 30.4
neros 10k
" PMOA ’ https://m.edsoo.ru/c63f7¢10
MaIlUHbI 4.5
gy | oo meme ncureusmans s meros 10k
P " https://m.edsoo.ru/1d36b5b1
BeniecTsa. da3oBble nepexoabl 6.5
157 OO6oOmenre U cucTeMaTu3alus 3HaHur bubnuoTeka [HOK
o Teme "DnekTpudeckoe mose" 7.5 https://m.edsoo.ru/3bf0def9



https://m.edsoo.ru/18f19f7c
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O0001IeHrEe ¥ cucTeMaTU3alUds 3HAHUN

bubnuoreka [HOK

158 1o 'TeMe IlocTOSIHHBIN 3IEKTpUUECKUIN https://m.eds00.ru/71453ee6
TOK 7.5
159 O0o01IeHre ¥ cUCTeMaTH3alus 3HAHUH bubnuoteka [HOK
no Teme "Toku B pa3iuuHbIX cpeax” 8.5 https://m.edsoo.ru/3d40077a
160 O0o01IeHre ¥ cUCTeMaTH3alus 3HAHUH bubnuoteka [HOK
o teme "MaruutHoe moJie" 13.5 https://m.edsoo.ru/3b4c06ae
161 | cnmomman s mo. rowe Bumorexa LIOK
" 1 " https://m.edso00.ru/053e2248
DNeKTpOMarHuTHasT WHTYKITUS 14.5
bubnmmoreka HOK
162 | Hrorosas kouTpombHas padota 14.5 https://m.eds00.ru/d6310bfd
PesepBubiit  ypok. O06oOmieHue wu
163 CUCTeMaTH3alys 3HaHUW 10  TeMe bubnuoteka [HOK
"MexaHU4YeCKHE KoJIeOaHusl. https://m.edsoo.ru/5e2bb83d
DNeKTpOMarHuTHhIE KoJieOaHus" 15.5
PesepBubiii  ypok. OO6oOmieHue w
164 cUCTEMAaTH3alldsl 3HAHUHA II0 TEME Bbubanorexa HOK
"MexaHHYECKHE M DJICKTPOMAarHUTHBIC https://m.edsoo.ru/96a7a2dd
BOJIHBI" 18.5
165 | cncrmamsan vt o rove BuGmmorer LIOK
" " I https://m.edsoo.ru/52ad1603
OnTuka 20.5
PesepBHBIIl  ypoOK. 06“06IHGHI/IG U EuGimotexa IIOK
166 CUCTeMaTh3aldsg 3HAaHUH 10  TeMe httos://m.edsoo.ru/5bec1e65
"OcHoBel CTO" 21.5 RE-H/M. '
PesepBHBIII  ypOK. 06uo6meHI/Ie U EuGimotexa IIOK
167 cUCTeMaTu3alds 3HAaHUH 10  TeMe .
" . i https://m.edsoo.ru/f7c59d38
KopnyckynsipHO-BOJIHOBOM Jyan3m 21.5
165 | oneraman vt o rove Bumorexa LIOK
" H i https://m.edsoo.ru/1f511654
®du3uka atoMa 22.5
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PesepBubiii  ypok. O06o00meHue u
cucremMatTu3sanus 3HAHUU 110 TEMEC

bubnnoreka [HOK

169 "dusuka aTOMHOTO sapa u . 0 https://m.edso0.ru/905c5ce0
3JIeMEHTapHbBIX YacTull" 23.5
P BHBIN K. HU u
170 czzigMaTmastI{) ° 3HaIS/I§IO6H;Z eTeMe 1 0 bubmorexa LOK
" " https://m.edsoo.ru/2bffb94c
DneMeHTbl acTPOU3UKH 25.5
OBUIEE KOJIMYECTBO YACOB IO 170 16

[TPOTPAMME



https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

MPOBEPAEMBIE TPEBOBAHWS K PE3YJBTATAM OCBOEHHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOTPAMMBI10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NpeaAMETHbLIC pPe3yJdbTaThbl OCBOCHUHA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpamMmasl CpeaHET 0 0611161"0 06pa30BaHI/Iﬂ

JleMOHCTpHpOBaTh Ha MPHMEpax pojib U MecTo (U3uKu B (HOPMUPOBAHHU
COBPEMEHHOM Hay4YHON KapTHUHBI MUDPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTMH, B IPAKTUYECKOM IEATEIbHOCTH JIFOACH

10.2

Y4uuThIBaTh TpaHUIBl MPUMEHEHUS W3YyYEHHBIX (U3HUECKUX MOJIENEe:
MaTepuagbHas TOYKa, MHEpLUalbHAs cUCTEMa OTCYETa, aOCOIIOTHO TBEpIOE
TEJI0, UACANBbHBIN Ta3; MOJIEIN CTPOECHUS Ta30oB, KUJIKOCTEH M TBEPABIX TEN,
TOYEYHBIN ANIEKTPUUECKUH 3aps]l — TP pelIeHUH GU3NYECKUX 3a]1au

10.3

PacnioznaBate Qu3nueckue sBieHUs (IIPOLECCH]) U OOBACHATH UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYISPHO-KUHETUYECKON TEOPUHN CTPOEHUS BELIECTBA
U DJIEKTPOJUHAMHUKU: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE
JBUKEHHE, CBOOOJHOE MaJeHHE Tell, JBWKEHUE MO OKPYKHOCTH, HHEpIuS,
B3auMojieiicTBue Tei;, AuPPy3us, OpOYHOBCKOE JBUKEHHE, CTPOCHHE
KUAKOCTEH U TBEPIBIX TeJ, H3MEHEHHe o00bEMa Tel NpU HarpeBaHUU
(oxJaXxIeHUH), TEIUIOBOE PABHOBECHE, MCIApEHUE, KOHACH CAINsl, TUIaBICHHUE,
KpUCTAJIIN3alusl, KUIIEHUE, BIaKHOCTh BO3/yXa, MOBBIIIEHHE JaBJICHUS Ta3a
IPU €ro HarpeBaHUU B 3aKPbITOM COCYJE, CBA3b MEXAy IMapaMeTpaMu
COCTOSIHMS T'a3a B U30IIpOLIECccax; MIEKTPU3aLUs Tell, B3aUMOJIEHCTBUE 3apsI0B

10.4

OnuceiBaTh MEXaHUYECKOE IBM)KEHHE, HCIONb3ysd (U3MUYECKUE BEIUYUHBI:
KOOpJIMHATa, MyTh, MEpPEMEIIEeHNEe, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHUia,
UMITyJBC ~ Tela, KUHETHYecKas DHEprus, MOTeHUMaJbHAs  dHEprus,
MexaHHu4yecKas paboTa, MEXaHWYEeCKasi MOIIHOCTh; MPU OMUCAHUM MPAaBUIBLHO
TPaKTOBaTh (PU3NYECKHI CMBICT HCIOIb3YEMbIX BEIMYMH, UX 0003HAYCHUS U
€IUHULIBI, HaxXOOUTh (OPMYNbI, CBS3BIBAIOLIME JAHHYIO (DHU3HUECKYIO
BEJIMYMHY C APYTUMU BEeJIMUYUHAMU

10.5

OnuceiBaTh HM3y4EHHbIE TEIUIOBBIE CBOMCTBA Tel U TEIUIOBbIC SIBJICHMUS,
UCHOJIB3YSl (pU3WYECKHE BEIMYUHBI: JIaBJICHUE Trasza, TeMIeparypa, CpemHsis
KUHETHYecKas SHeprus Xa0TUYECKOTO JIBUKCHHUS MOJIEKYII,
CpeIHEKBapaTUYHasi CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSIS
sHeprusi, pabora rasza, KOIPPHUIHMEHT TMOJIE3HOTO JEHUCTBUSA TEIIOBOTO
JBUTATENs; TpPU OMNHCAHUM TMPABHIBHO TPAKTOBaTh (PUIUYECKUI CMBICI
UCIOJIb3YEMbIX BEITHUYMH, UX 0003HAYEHUS U €IWHUIBL, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIIIME JAHHYIO (DU3UYECKYIO BEIMYUHY C APYTUMU BEIHUMHAM

10.6

OnuceBaTh HU3YUCHHBIC DJICKTPUYCCKUC CBOMCTBA BCHICCTBA U JJICKTPHUUCCKUC
SABJICHUA (npoueccm), HCIIOJIb3YA (1)I/I3I/I‘leCKI/Ie BCIIMYHUHBI: BHCKTpI/I‘-ICCKI/Iﬁ
3apsn, SJICKTPUUYCCKOC IIOJIC, HaHpH)KéHHOCTB MoJis1, MOTCHIUaAJl, PAa3HOCTb
IMMOTCHIHUAJIOB, IIPHU OIHMCAHUN TIPAaBUJIbBHO TPAKTOBATH (I)I/ISI/I‘IGCKI/II‘/’I CMBICJI
HCIIOJIb3YEMbIX BCJIIMYUH, UX 0003HaYCHUS U CAWHUIIBI; YKAa3bIBATb q)OpMy.TIBI,
CBA3BIBAOIIUC NAHHYIO q)I/I3I/I‘leCKy1-O BCJIMYNHY C IPYTHUMU BCIIMUYNHAMU

10.7

aHATM3UPOBATh (PU3UYECKHE MPOLIECCHl U SIBICHUS, HCIONB3ysd (U3MUYECKHE
3aKOHBl M TPHUHIUILI: 3aKOoH BcemMupHoro Ttsrotenus, |, Il u 1l 3akonb
HproTOHa, 3aKOH COXpaHEHUS MEXaHMYeCKOW JHEpPruu, 3aKOH COXPAaHEHUS
WMITyJIbCa, TPHUHIMI  CYNEPIO3WIMHM  CHJI, TPHUHIMI  PaBHOIPABHS




WHEPLUHUAIBHBIX CHCTEM OTCYETA; MOJIEKYJISIPHO-KHUHETUYECKYI0 TEOPHUIO
CTPOEHUS BEILIECTBA, Ia30BbIE€ 3aKOHBI, CBSI3b CPEAHEN KMHETUUYECKON 3HEPIUU
TETUIOBOTO JABIDKEHHSI MOJIEKYJI ¢ a0COJIIOTHOM TeMIepaTypoii, mepBblil 3aKOH
TEPMOJIMHAMMKH; 3aKOH COXPAaHEHUs DIIEKTPUYECKOro 3apsaa, 3akoH KynoHa;
IIPU 9TOM Pa3IN4aTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €I0 MaTEMaTHUECKOE
BBIPAYKEHUE U YCI0BUS (TpaHUILIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIC MPUHIMIIBI JICHCTBUS  MAaIlWH, NPHOOPOB U
TEXHUYECKUX YCTPOUCTB; pa3inyaTh YCIOBHS WX 0€30MaCHOrO MCIOJIb30BAHUS
B IIOBCEIHEBHOU KU3HU

10.9

BBITIOJIHATE  AKCIIEPUMEHTHI IO HCCICIOBAaHUI0 (DU3MUSCKUX SBJIICHUH W
MIPOIIECCOB C HCIIOJIH30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUH; MPU ITOM
dbopmynupoBaTh mpobiemy (3a7ady) W THIOTE3Y Y4EOHOTO IKCIEPUMEHTA,
coOuparh yCTAaHOBKY M3 MPEIOKEHHOTO 000PYIOBaHHUS, MPOBOJUTEH OMBIT U
(hopMyIUpPOBaThH BHIBOJIBI

10.10

OcymiecTBiATh NpsIMbIE U KOCBEHHbIE U3MEpPEHUs (PU3HUECKUX BEJIWYUH; NpU
3TOM BBIOMPATH ONTUMAJIbHBIN C1IOCO0 M3MEPEHUS U UCIIOJIB30BaTh U3BECTHBIE
METO/Ibl OLIEHKH MOTPEIHOCTEN U3MEPEHNI

10.11

HccnenoBaTh  3aBUCUMOCTH  MEXAY  (QU3WYECKUMH  BEJIMYMHAMHU  C
WCIIOJIb30BAHMEM TMPSMBIX U3MEPEHUI; IPU TOM KOHCTPYUPOBATh YCTAHOBKY,
(ukcHpoBaTh pe3yabTaThl MOJIY4YEHHON 3aBUCUMOCTH (PU3NYECKUX BEIHYUH B
BHJIe TaOIHI] ¥ rPpaUKOB, JIeN1aTh BBIBOJIBI [0 PE3yJIbTaTaM MCCIIEIOBAHUS

10.12

ColGmrogate mpaBuia 0€30MacHOTO TPy/Ja MPH MPOBEICHWU WCCIEAOBAHUN B
paMKax y4eOHOTO JKCIIEPHMEHTa, Y4eOHO-HCCIeI0OBATEIbCKON U TMPOCKTHOM
NEITeTPHOCTH  C  WCIOJIb30BAaHUEM  W3MEPHUTENBHBIX  YCTPOWCTB U
71a00paTOPHOTO 00OPYTIOBAHUS

10.13

Pemate pacuérHple 3amaduM ¢ SBHO 3aJaHHOW (DU3UYECKON MOJIENBIO,
WCTIONB3Ys (DU3UYECKHE 3aKOHBI W MPHUHIMIIBI; HA OCHOBE aHAlIM3a YCIOBUS
3a/1a4yd BBIOMpATh (PU3HYECKYI0O MOJIEINb, BBIACIATh (PU3UUECKHUE BEIMYMHBI U
(dhopmysbl, HEOOXOIUMBIE JIJIs1 €€ pelIeHUs, TPOBOJUTH PACUEThI M OLICHUBATh
peaTbHOCTh MOJYYEHHOTO 3HAYCHHS (DU3HMUECKOM BETMYUHBI

10.14

PemaTe KadecTBEHHEBIC 3aaa4u. BBICTPAMBATh JIOTHYCCKHU HCIIPOTUBOPCUYUBYIO
LOEIMOYKY paCC}/)KI[CHI/Iﬁ C OHOpOfI Ha M3Y4YCHHBIC 3aKOHBI, 3aKOHOMCPHOCTU U
(1)I/ISI/ILICCKI/I€ SABJICHHUA

10.15

Hcnonn3oBarhb pu PCLHICHUN y‘Ie6HBIX 3aJa4 COBPCMCHHBLIC
I/IH(bOpMaI_[I/IO HHBIC TCXHOJOI'MHU JJIA IIOMCKaA, CTPYKTYPpUPOBAHUA,
HHTCPIIPpCTAIMKN U I[IPCACTABICHUA y‘IC6HOI>'I n Haquo-nonmepHoﬁ
I/IH(bOpMaI_[I/II/I, HOHy‘IGHHOﬁ U3  PA3IMYHBIX HCTOYHHUKOB; KpPUTHYCCKH
AHAJIM3UPOBATH MOJIY4aCMYHO I/IH(bOpMaI_II/II-O

10.16

[IpuBoAMTE MpUMEpPHI BKJIa/Ia POCCHMCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, OOBSCHEHUE MPOIECCOB OKPYKAIOIIEr0 MHUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJOTHH

10.17

Hcnonb3oBaTh TeOpeTHUECKUe 3HaHUS 10 (PU3UKE B MOBCETHEBHOM JKU3HU IS
oOecrieyeHus 0€30MaCHOCTH NpU OOpALIEHUH C MPUOOpPaMM U TEXHUYECKUMHU
YCTPOMCTBAMM, JJsI  COXpPAaHEHUS 370pPOBbS M COONIONEHHS  HOPM
9KOJIOTMYECKOT0 TIOBEIEHUS B OKPYKAIOILIEN Cpefie

10.18

PaGotathb B Tpynme C BBIIOJHEHHEM pa3IMYHbIX COLMAIBHBIX pPOJEH,
IUTAHUPOBaTh paboTy TPYIIBI, PALUMOHAIBHO paclpelesisiTh O0S3aHHOCTH U
IUTAHUPOBATh  JICSITEIbHOCTh B HECTAHJAPTHBIX CUTYallUsiX, aJeKBAaTHO




OLICHHUBATH BKJIa[g KaxXaoro u3 Y4aCTHUKOB TPYIIIIbI B peuIcHue
paccMaTpuBaeMoi pooOIeMbl

11 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

11.1

HpOBepﬂeMble NnpeaAMEeTHbIC pe3yJdbTaThbl O0CBOCHUHA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpamMmasl CpeaHET 0 0611161"0 06pa30BaHI/Iﬂ

JleMOHCTpHpOBAaTh Ha TpPUMEpax pojb U MecTo (GHU3UKU B (popMUpOBaHHU
COBPEMEHHOM HAay4yHON KAPTHUHBI MUpPA, B PA3BUTHM COBPEMEHHOU TEXHUKU U
TEXHOJIOTHH, B PAKTUYECKOU ACSITEIBHOCTH JIFOJIEH, LIEJIOCTHOCTh U €IUHCTBO
(bu3nvIecKoi KapTHHBI MUPa

11.2

YuuThIBaTh TpaHUIBl MPUMEHEHHS HW3YYEHHBIX (U3MYECKUX MOJIENE:
TOYEYHBIN JIEKTPUYECKHUN 3apsll, sSACpHas MOJENb aToOMa, HYKJIOHHAs MOJIEIb
aTOMHOTO 5i/ipa IpU pellIeHuH PU3NYECKUX 3aa4

11.3

PacnioznaBath ¢usnyeckue sBieHUs (MPOLECChl) U OOBIACHATH UX Ha OCHOBE
3aKOHOB  JJIEKTPOJMHAMUKMA M  KBAHTOBOM  (PU3MKHU:  3IeKTpUuecKas
MIPOBOJMMOCTbD, TEIUIOBOE, CBETOBOE, XUMUYECKOE, MarHUTHOE JIEHCTBUS TOKA,
B3aMMOJICHCTBHE  MAarHUTOB, DJIEKTPOMAarHWUTHas  HWHIYKIOUS, JIeHCTBHE
MarHWTHOTO TIOJII HAa TPOBOJHUK C TOKOM W JBIDKYIIMHCS —3apsil,
AJIEKTPOMArHUTHbIE KOJeOaHUs M BOJIHBI, MPSAMOJIMHEHHOE paclpoCTpaHEHHE
CBETa, OTpaXeHue, MpeJoMiieHHe, HUHTeppepeHius, Audpakuus u
MoJISIpU3allisg  CBeTa, Juclepcus cBeTa, (oTodnnekTpuyeckuii 3¢ ekt
(boToadexT), cBeTOBOE AaBICHHE, BO3ZHHUKHOBEHHE JIMHEHMYATOTO CIEKTpa
aToMa BOJOPOJA, ECTECTBEHHAs U UCKYCCTBEHHAs! paInOaKTUBHOCTb

114

OnuceiBaTh H3y4YEHHbIE CBOMCTBA BELIECTBAa (DJIEKTPUYECKHE, MArHHUTHBIE,
ONTUYECKUE, DJIEKTPUYECKYIO  MPOBOAMMOCTh  Pa3lMYHBIX Cpel) U
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIIECCHI), UCMOJB3YS (PU3MUYECKUE BEITMUUHBI:
JNEKTPUYECKU  3apsAn, cuja  TOKa, JJIGKTPUYECKOE  HamlpshKEHUeE,
ANIEKTPUYECKOE COMPOTHUBIICHHE, pa3HOCTh noTteHnuanos, J/[C, paborta Toka,
UHAYKIMS MarHUTHOTO MOJs, cuia Amnepa, cuia JlopeHna, UHIyKTUBHOCTh
KaTYIIKU, SHEPTUs 3JEKTPUYECKOTO U MAarHUTHOTO MOJIeH, MEepUo M 4acToTa
KojeOaHuil B KoJiebaTeIbHOM KOHTYpe, 3apsl U Cujla TOKa B Ipoliecce
FapMOHUYECKHX JJIEKTPOMArHUTHBIX KoJieOaHWH, (QOKYCHOE pacCTOsIHHE U
ONTHUYECKAsl CUJIA JIUH3bI; IPU OMMCAHUU MPABUIBLHO TPAKTOBATh (PU3HUECKUN
CMBICIT HCIIOJIb3YEMbIX BEIUYMH, MX OO0O3HAYEHHS W EIUHUIbI; YKa3bIBaTh
(hopMyIbl, CBS3BIBAIONIME JAHHYIO (PU3UYECKYI0 BEIWYUHY C JIPYTUMHU
BEJIMYMHAMU

115

OnuceiBaTh H3YyY€HHbIE KBAHTOBBIC SBJIEHUS M IPOLECCHI, HCIOJb3Ys
¢u3nyeckrue BEIMYUHBI: CKOPOCTh IEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, PHEPrusl U UMILYJIbC (OTOHA, MEPHUOJ] MOJypaclana, SHEprus
CBSI3M aTOMHBIX s/iep; MPH ONMCAHUM TNPABWIBHO TPAKTOBaTh (PU3UUECKUM
CMBICJI HCIIONIb3YEMBIX BEIMYMH, MX OOO3HAu€HHs M €IUHMIIbI, YKa3bIBaTb
(GopMynbl, CBA3BIBAIOIIME JIAaHHYIO (DU3MYECKYI0 BEJIWYMHY C JPYTUMH
BEJIMYMHAMH, BBIYUCIISITh 3HaUeHUE (PU3MUECKON BEIMUMHBI

11.6

Ananu3upoBaTh (U3NYECKHUE MPOLECCHl U SIBJIEHUS, MCIOJIB3YS (U3NUECKUE
3aKOHBI W TpHUHOUIBL 3ak0oH OMa, 3aKOHBI TOCJIENOBATEIBHOTO U
NapajuIeIbHOTO COEIMHEHUsS MPOBOJHUKOB, 3akoH Jxoynsa — JleHna, 3akoH
JIEKTPOMAarHUTHOM MHIYKIHMH, 3aKOH MPSMOJUHEMHOIO paclpoCTpaHEHUs
CBETa, 3aKOHBl OTPAXCHHUS CBETA, 3aKOHBI IPEJIOMJICHUS CBETa, YPAaBHEHUE
OiHmTeiiHa a8 goTtodddexTa, 3aKOH COXpAaHEHHs] HSHEpPrHH, 3aKOH




COXPAaHEHHUs HMIIYJIbCa, 3aKOH COXPAHEHUs 3JIEKTPUUECKOIO 3apsjia, 3aKOH
COXPAaHEHHS MAacCOBOIO YHWCia, MOCTynaTrbl bopa, 3aKkOoH paguoOaKTUBHOIO
pacmaga; NpH 3TOM pas3iuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MAaTeMaTH4Ye€CKOE BhIPAXKEHUE U YCIOBUS (TPaHUlIbl, 00JIaCTH ) IPUMEHUMOCTHU

11.7

Omnpenenars HalpaBjIeHUE BEKTOPA MHIAYKLIUH MAarHUTHOTO MOJIS POBOJHUKA
C TOKOM, cuJibl AMIiiepa u cuJbl JIopeHua

11.8

Crpoutrh M ONHUCHIBATh H300paXEHHE, CO3[aBAEMOE IUIOCKUM 3€pKaJioM,
TOHKOMW JIMH30H1

11.9

BBITIOJHATE  AKCIEPUMEHTHI IO WCCICAOBAHUIO (DU3UYECKHUX SIBICHHA U
IIPOIIECCOB C HCIIOJIb30BAHMEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIA; MIPH ITOM
dbopmynupoBaTh mpobiemMy (3amady) W TUIOTE3Y Y4eOHOTO HKCIIEPUMEHTA,
coOuparh yCTAaHOBKY W3 TMPEUIOKEHHOTO 00OpYyIOBaHUS, MPOBOJUTH OTBIT U
(hopmMyIUpPOBaTh BHIBOJIBI

11.10

OcymiecTBiATh NpsSMbIE U KOCBEHHbIE M3MEPEHUS] GU3NUYECKUX BEJIWYUH; NPU
3TOM BBIOMpaTh ONTUMANIBbHBIN CIOCOO U3MEPEHUS U HCII0Ib30BaTh U3BECTHBIE
METO/Ibl OLIEHKH IOTPEIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3UYECKUX BEJIIMYUH C MCTIOJIB30BAHUEM IMPSIMBIX
W3MEpEHUH; MpU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHUPOBAThH PE3YJIbTAThI
MOJIy4E€HHOM 3aBUCUMOCTH (U3NYECKUX BEITUYMH B BUJAE TAaOIUI U rpaHKOB,
JIeNIaTh BBIBOJIBI 110 pe3yJibTaTaM MCCIEA0BAHUS

11.12

ColOmromate mpaBuia 6€30MacHOTO TpyAa MPU MPOBEICHUU HCCIEIOBAHUN B
paMKax y4eOHOTO SKCHEpUMEHTa, y4eOHO-HCCIIeOBATENbCKON U TPOESKTHOM
NESATEeTPHOCTH  C  HCIOJB30BAHMEM  U3MEPUTEIBHBIX  YCTPOWCTB U
71a00paTOPHOTO 00OPYTIOBAHUS

11.13

Pemate pacu€THBIe 3amauum ¢ SBHO 3aJlaHHOW (U3UYECKOW MOJIEIBIO,
WCTIONB3Ys (PU3WUYECKUe 3aKOHBI M TPHUHIIUIBI, HA OCHOBE aHAM3a YCJIOBUS
3a/1auyu BBIOMpaATh (U3MYECKYIO MOJIENb, BBIACIATh (PU3NUECKUE BETUYUHBI U
dhopmysbl, HEOOXOIUMBIE I €€ pEelIeHUs, TPOBOJUTH PACUETHI M OLICHUBATh
peaTbHOCTh MOJYYEHHOTO 3HAYCHHS (PU3MUECKOM BETMUUHBI

11.14

Pemate kadecTBEHHEIC 3aga4u. BBICTpanMBaTh JIOTHYCCKHU HEIIPOTHBOPCUYHBYIO
LOEIMOYKY paCCY)I(,I[eHI/II;'I C OHOpOfI Ha N3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U
(bn31/1qec1<ne SABJICHHUA

11.15

Hcnons30BaTh Ipu PCUICHUHA y‘IC6HBIX 3aaa4d COBpPEMCHHEIC
I/IH(bOpMaI_[I/IO HHBIC TCXHOJIOTMHN JJIA IIOHUCKaA, CTPYKTYPUPOBAHUA,
HHTCPIIPCTAlUU U npeaACTaBJICHUA y‘IC6HOI71 u Hay‘lHO'HOHYHHpHOﬁ
I/IH(bOpMaI_[I/II/I, HOHy‘IGHHOﬁ U3  PA3JIMYHBIX HCTOYHHUKOB; KPHTHUYCCKHU
AHAJIM3UPOBATD MOJIY4aCMYHO I/IH(bOpMaI_II/II-O

11.16

OOBSCHATh MPUHIMIBI JACHCTBUS MaIIMH, TPHUOOPOB M TEXHHUYECKUX
YCTPOMCTB; pa3nuyaTh yCIOBUS WX O€30MacCHOTO HUCIIOJIb30BAHUS B
IMOBCEIHEBHOMN YKU3HU

11.17

[TpuBoAMTH MpUMEPHI BKJIa/1a POCCUHCKUX M 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOIIEro MUpa, B Pa3BUTHE
TEXHUKHU M TEXHOJIOTUH

11.18

Hcnonb3oBaTh TeOpeTHYECKHE 3HAHUSA MO (PU3HMKE B IOBCEAHEBHOM KU3HU VIS
oOecrieyeHns 0€30MaCHOCTU MpHU OOpallleHuH ¢ MPUOOPaMU U TEXHUUYECKUMHU
YCTPOMCTBAMM, Ui  COXPaHEHHs 3JI0pPOBbsI U COONIOJCHHS  HOPM
9KOJIOTUYECKOT0 MOBE/ICHUS B OKPYKAIOIIeH cpesie

11.19

PaGoratr B rpymnmc€ ¢ BBIIIOJJHCHUCM  PA3JIMYHBIX COLMAJIBHBIX pOJ'ICfI,




IUIAHUPOBATh PadOTy TPYIIBI, PAlMOHAIBHO pacIpeNeisaTh OOS3aHHOCTH H
IUIaHUPOBATh  ACATCIIBHOCTL B  HCCTAHAAPTHBIX CHUTYyallUdX, aICKBATHO
OLICHUBATh BKJIAJ  KaXXIOr0 U3 YYACTHUKOB TIPYNIBl B  PEILICHUE
paccMaTpuBaeMoi poOIeMBbl




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIIACC
Kon Kon MPOBEPSAEMOro
IIpoBepsiemble 3JIeMeHTHI COJlePKAHUSA
pasjena 3JieMeHTa
OU3NKA 1 METOJIBI HAYUHOI'O [IO3HAHUA
®usuka — Hayka o unpuponae. HayuHble MeTOABI MO3HAHUA
1.1 OKpyxaromero mMupa. Ponp dkcnepuMeHTa M TEOpUM B IIpoLecce
NIO3HAHUS IPUPOJIBL. DKCIIEPUMEHT B (PH3HKe
1 MonenupoBanue (uU3NYecKUx SBICHUA W TpoueccoB. Haydnbie
runote3pl.  dusmyeckne  3aKOHBI M TEOpUH. | 'paHuLbI
1.2 OPUMEHMMOCTH (PU3MUECKUX 3aKOHOB. [IpHHIIMII COOTBETCTBHUSL.
Pons u Mecto ¢usuku B (HopMHpPOBAaHMM COBPEMEHHON Hay4dyHOU
KapTHUHBI MUPA, B IPAKTUUYECKOH J1€ATEIbHOCTH JIIOJIEN
2 MEXAHUKA
KMHEMATHKA
211 Mexannyeckoe JBHKEeHHE. (OTHOCHUTENBHOCTh MEXaHUYECKOTO
nBrkeHus. Cucrema oTcuéra. Tpaekropus
[Tepemenienne, CKOpOCTh (CpemHsii CKOPOCTh, MTHOBEHHAs
219 CKOPOCTh) M YCKOpEHHUE MaTepUalbHON TOUKU, UX MPOEKIMH Ha OCH
cuctembl KoopauHar. CloXeHHe TNepeMelleHHd U CIOXKEHHE
CKOpOCTEn
PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSMOJIMHEHHOE JBUXXEHUE.
2.1.3 ['padyky 3aBUCUMOCTH KOOPJWHAT, CKOPOCTH, YCKOPEHUS, IMyTH U
IEepPEMELIECHUS] MATEPUAIBHOM TOYKU OT BPEMEHHU
2.1.4 CBoOoaHOE MmajieHre. Y CKOpeHHue CBOOOTHOTO TaACHHS
2.1 Kpusonnueiinoe IBYOKCHHUE. PaBHOMEpHOE JBUKCHHE
215 MaTepUAIbHON TOYKM 10 OKPYKHOCTH. YTJOBas CKOpPOCTb,
nuHelHass ckopoctb. Ilepuon u 4vacrora. LleHTpocTpeMurenbsHOE
YCKOpEHHUe
216 TexHudyeckue yCTpOMCTBA: CHHUIOMETP, JBW)KCHHE CHapsIOB,
LICIIHBIE ¥ PEMEHHBIE IIEpeadyn
[lpaktuyeckue paGoTsl. V3MepeHne MIHOBEHHOH CKOpPOCTH.
HccrnenoBanue COOTHOLICHMSI MEXKIy IIYTSIMH, IPONIECHHBIMU
217 TEJIOM 32 TIOCIEN0BATEIbHBIE PABHBIC MPOMEXNYTKH BPEMEHH IPH
PaBHOYCKOPEHHOM [BMXEHMM C Ha4yaJIbHOM CKOPOCTBIO, PaBHOM
Hyn0. [3ydeHue [BHKEHMS 1IapUKa B BSA3KOM JKHIKOCTH.
W3yuenue qBM>KEHUS Tela, OpOLIEHHOTO TOPU30HTAIBHO
JUHAMUKA
291 IIpuHnun otHocutensHOCTH ['ammues. Ilepseiii 3akoH Hbprorona.
WHepumanpHble CUCTEMBI OTCUETA
2.2.2 Macca tena. Cuia. ITpuHIMI Cynepno3uiyy Cuil
29 Bropoii 3akoH HprooroHa s maTepuanbHOW  TOYKHA B
2.2.3 uHepransHoi cucteme orcuéra (MCO). Tperuit 3akon Heprorona
JUIsL MAaT€PUAJIbHBIX TOUEK
2914 3akoH BcemMupHoro TaroteHus. Cuna Tskectu.  llepsas
KOCMHUYecKasi CKopocTb. Bec Tena
2.2.5 Cuna ynpyrocrtu. 3akoH ['yka




Cuna tpenus. Cyxoe Tpenue. Cuia TpEeHHs] CKOJIBKEHHUS U CHIIA

2.2.6 tpenust nokost. Koaddunuent tpenus. Cuna conpoTHBICHUS TPU
JIBUKEHUU TeJa B )KUJAKOCTH WJIM rase

297 [TocrynarenbHOE U BpaliatelibHOE JBIKEHUE a0COIIOTHO TBEPAOTO
Tena

208 MoMmeHT cuiibl OTHOCHTENILHO OCH  BPALCHHUS. [Inevo cubl
Ycnosust paBHoBecus TBEpaoro tena B MCO

229 Texnnueckue YCTPOMCTBA: O IIIUITHUKU, IBYKCHHEC
UCKYCCTBEHHBIX CIIYTHUKOB
[Ipaktnueckue pabotel. M3yueHue pBwkeHus Opycka IO
HAaKJIOHHOM TIUIOCKOCTH IMOJ  JEMCTBHEM HECKOJbKUX  CHII.

2210 HccnenoBanue 3aBUCMMOCTH CWJI YIIPYrOCTH, BO3HUKAIOIIMX B

nehopMupyeMoi MPY>KUHE U Pe3UHOBOM 00pasIie, OT BEJIMUUHBI UX
nedopmaruu. MccnenoBanue ycioBuil paBHOBECHS TBEPAOTO Tea,
MMEIOIET0 OCh BpallleHus

3AKOHBI COXPAHEHNA B MEXAHUKE

NMnynsc maTepralbHOW TOYKHM, CHCTEMBI MAaTEPHAIbHBIX TOYEK.

2.3.1 NMnynbC cuiibl M M3MEHEHUE UMITYJIbCA Tea
2.3.2 3akoH coxpanenus ummnyiabsca B UCO. PeakTuBHOE ABHKEHUE
2.3.3 PaGora cumbl
234 MOUHOCTE CUIIBI
235 KHHeTI/IquKaiI SHEpPrus  MaTepualibHOM  TOouku. Teopemao
KUHETUYECKOU SHEPTUU
[lorenumansHass »Heprus. lloTeHuManbHass SHEPrus ymnpyro
23 2.3.6 nepopMUpoBaHHON TpyXuHbl. [loTeHuManbHas »HEpPrus Tena
BOJIM3H MMOBEPXHOCTH 3eMIIU
[ToTenuuanbHble W HEMOTEHUMATbHBIE CUJbl. CBsi3b pabOTHI
2.3.7 HEMOTEHUUAIbHBIX CHJI C H3MEHEHHUEM MEXaHWYECKOH HHepruu
CUCTEMBbI TeJl. 3aKOH COXPAHEHUs MEXaHUUYECKOM SHepruu
2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHHS
239 TeXHquCKILIe yCTpOICTBa: JABWKEHUE pakKeT, BOJOMET, KoIep,
IPYKUHHBIN UCTOJIET
[Ipaktuueckue paboTel. M3yueHue CBS3M CKOPOCTEH Ten Mpu
2.3.10 Heynpyrom ynape. HccrnenoBanue CBS3M  paOOTBl  CHIIBI €
M3MEHEHHEM MEXaHWYeCKOUM SHEpruu Tena
3 MOJIEKVJIAPHASA ®U3UKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU
OcCHOBHBIE TOJIOKEHHS MOJICKYJIIPHO-KUHETHYECKON  TEOpHHU.
3.1.1 BpoynoBckoe nBmwxkenue. [quddys3us. Xapakrep IBUKEHHS U
B3aMMO/ICHCTBHSI YaCTHI] BELIECTBA
31 312 Mozvtem/l CTPOEHUS Ta30B, )KUIKOCTEH U TBéVpI[BIX TeJ U 0OBsICHEHUE
CBOICTB BeIlleCTBA HA OCHOBE ATUX MOJEeH
3.1.3 Macca monekyn. KoanuectBo Bemectsa. [ToctostHHast ABoraapo
314 TennoBoe pasHoBecue. Temmeparypa u e€ usmepenue. Illxana
temneparyp Llenbcus
3.1.5 Mojens uaeanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-




KHHETHICCKOM TCOPHHU UCAJIBHOIO I'a3a

AOcoitoTHasi TeMmIieparypa Kak Mepa CpeaHed KHHETHYEeCKOM

3.1.6 SHEPTrUU TEIUIOBOTO ABMKEHUs udactull raza. [llkama temmepatyp
KensBuHa

3.1.7 VYpasuenue Kianelipona — MenaeneeBa. 3akoH JlanbToHa

31.8 I'a3oBBIe 3aK0HBI. M30mponecchl B UICaTbHOM Ia3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BEIIECTBA: M30TEPMa, H30X0pa, H300apa

3.1.9 TexHuueckne ycTpoicTBa: TepMOMETP, bapoMeTp
[Ipaktnueckue paGoThl. M3MepeHne Macchl BO3AyXa B KJIACCHOM

3.1.10 koMmHarte. lccienmoBaHue 3aBUCHUMOCTH MEXKIy IapaMeTrpamu

COCTOSHUA pa3pCKECHHOT'O ra3a

3.2

OCHOBbI TEPMOAMHAMUWKN

3.21

TepmonnHamudeckas cucrema. Bryrpennss JHEprus
TEPMOJIMHAMHYECKON CUCTEMBI M CITIOCOOBI €€ U3MEHEHUS

3.2.2

KonmmuectBo  Temmmotsl u pabora.  BHyTpeHHsIT  SHeprus
OJIHOATOMHOTO HJI€aJbHOI0 rasa

3.2.3

Buast TeIJIOTIepeIavH: TETJIOMPOBOAHOCTb, KOHBEKITHA,
n3nydeHue. TernoéMKocTh Tena. YienbHas TeIIOEMKOCTh
BenlecTBa. Pacu€T konuyecTBa TEIUIOTHI IPH TEIUIONEpeade

3.24

[IepBblii 3ak0OH TepMOAMHAMHUKH. [IprMeHeHHMe NepBOro 3aKoHA
TEPMOJMHAMHUKU K H3ompoueccam. ['padudeckas MHTepIpeTanus
paboThl Taza

3.2.5

TemmoBble MamuHbl. [IpyHUIUNBI AEHCTBUS TEIUIOBBIX MAIHH.
[IpeoOpazoBanusi SHEPTUH B TEIIOBBIX MammHax. Kosdduiment
nosiesHoro AeiictBust (mamee — KIIJ[) TermoBo#t mammubl. [{ukor
Kapno u ero KIIJ

3.2.6

Btopoit 3akoH TepmoamHamukud. HeoOpaTmMocTh MpoOIECCOB B
npupose. TernoBble JBUTATeNU. KOJOTHYECKHE MPOOJIEMBI
TEIIOPHEPTEeTUKHI

3.2.7

Texuuyeckne yCTpOWCTBA: JIBUraTellb BHYTPEHHErO CrOpaHWs,
OBITOBOM XOJIOIMIBHUK, KOHIUIIHOHEP

3.2.8

[TpakTrueckue paboTsl. I3MepeHue yenbHOM TeIoEMKOCTH

3.3

AT'PET'ATHBIE

COCTOAHMA BEIIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

Hap006pa3013aHI/Ie U KOHACHCaIusi. I/IcnapeHHe N KHUIICHHUC.
YaenpHas Temiuora napoo6pa30BaHH;1. 3aBHCHUMOCTh TEMIICPATYPhI
KUIICHUA OT JaBJICHUA

3.3.2

AOCOmIOTHAs U OTHOCUTENbHAS BIKHOCTHh BO3Ayxa. HachleHHBIN
nap

3.3.3

Tsépnoe Teno. Kpucramnmmueckue u amopQHble Tena. AHU30TPOITUS
cBOMCTB  KkpuctauioB. JKunkue Kpuctamsl. CoBpeMEHHbIE
MaTepHaIbl

3.34

[lnaBneHre W KpUCTaU3alMs. Y7edbHas TEIUIOTa IIJIaBJICHUSL.
Cyb6numarus

3.3.5

YPaBHeHI/Ie TEILIOBOTO OallaHca

3.3.6

TexHudeckue ycTpoiicTBa: TUTPOMETP U IICUXPOMETP, KAJIOPUMETP,
TEXHOJIOTUH TIOJIY4YE€HUS COBPEMEHHBIX MAaTepHajIOB, B TOM YHCIE
HAaHOMATEpPHAJIOB, U HAHOTEXHOJOT MU




3.3.7

’ [TpakTuyeckue padoTel. Mi3MepeHue BIaXKHOCTH BO3/IyXa

4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA
411 OnekTpuzaiusi  Tell.  DleKTpuueckuil  3apsan.  JIBa  Buaa
SIEKTPUYECKUX 3aPSI0B
4.1.2 [IpoBOAHUKH, TUIEKTPUKHU U TOJYIIPOBOJHUKH
4.1.3 3aK0oH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
414 B3aumoeiictue 3apsiioB. 3akoH Kynona
Onexrpuueckoe mnoje. HampsokEHHOCTH 3IEKTPUYECKOTO  IOJIS.
4.15 [Tpunnun cynepno3unmu. JInHUKA HAPSYKEHHOCTH AJIEKTPUUECKOTO
OJIst
41 416 PabGorta cun snexrpocraruueckoro mojisi. [lotenuuman. PasnocTh
MOTEHITUAJIOB
417 [TpOBOTHUKY M TUAJIEKTPUKHA B TIOCTOSTHHOM JJIEKTPUYIECKOM TIOJIE.
Jvanexkrpudeckas NpOHUIIAEMOCTh
418 OnekTpoéMKocTh.  KoHzeHcatop. DIJIEKTPOEMKOCTh  IUIOCKOTO
KOHJIeHCaTopa. DHEprus 3apsyKE€HHOr0 KOHJeHCcaTopa
Texanueckue YCTpOWCTBA:! 3JIEKTPOCKOII, JIIEKTPOMETD,
4.1.9 ANEKTpOCTaTUYECKash —3alllMTa, 3a3eMJICHHE 3JIEeKTPONpHOOpoB,
KOHJICHCATOP, KCEPOKC, CTPYWHBIN TPUHTED
4.1.10 [IpakTrnueckue paboTHI. N3mepenue JIEKTPOEMKOCTHU
KOHJIEHCAaTOpa
IOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX
421 VYcnoBust CylecTBOBaHUS TOCTOSTHHOTO AJIEKTPUYECKOrO TOKa.
Hcrounuku Toka. Cuia Toka. [TocTossHHBIN TOK
4.2.2 Hanpspkenne. 3akon Oma jy1st yqacTka 1enu
423 DNEKTpUUECKOe  COMPOTHBIICHUE. YENbHOE  CONPOTHUBIICHUE
BElIECTBa
424 [TocnenoBarenbHOe, MapajulebHOE, CMEUIAaHHOE COEIMHEHUE
POBOJAHHUKOB
4.2.5 Pabota anexTpuueckoro Toka. 3akoH [xoyns — Jlenna
4.2.6 MONTHOCTH JEKTPUIECKOTO TOKA
anektpoaBkymas cuia (manmee — OJIC) u  BHyTpeHHee
4.2 4.2.7 CONPOTHBIICHWE HCTOYHMKA TOKa. 3akoH Owma [ MOJIHOM
(3aMkHyTOM) 3nekTprueckoi renu. KopoTkoe 3ambikaHue
428 DNEeKTpOHHAs MPOBOJUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTH
COTIPOTHBIICHHUS METAJJIOB OT TeMiiepaTtypbl. CBEpXIIPOBOIUMOCTD
4.2.9 DnexTpuuecKkuil ToK B Bakyyme. CBONCTBA SJIEKTPOHHBIX MTYYKOB
[MonmynpoBoanuku. CoOcTBeHHass W TpUMECHas MPOBOJAUMOCTD
4.2.10 NOJIyIpoBOIHUKOB. CBolicTBa p-n nepexoa. [ToynpoBoaHuKoBEIE
puOOpPbI
4211 DNEeKTpUUECKUd TOK B  OJNEKTPOJIMUTAX. DJNEKTPOIUTHYECKast
JUCCOIMAIUs. DIIEKTPOIU3
OnekTpuueckuid  Tok B razax.  CaMOCTOSTENbHBIN |
4.2.12 HECaMOCTOSITENIbHBIN pa3ps. PaznuuHble TUITBI CAaMOCTOSTENIEHOTO

paspsaa. Monnus. [1nasma




TexHuyeckue YCTpOWCTBA: aMmIIEpMETpP, BOJBTMETP, PEOCTAT,
UCTOYHUKHU TOKa, AJIEKTPOHArpeBaTeIbHbIC puoOpHI,
4.2.13 AIIEKTPOOCBETUTENbHBIE MPUOOPBI, TEPMOMETP CONPOTHUBIICHHS,
BaKyyMHBIH TIMO]T, TEPMHUCTOPBI u (hOTOPE3UCTOPHI,
TIOJTYTIPOBOTHUKOBBIH JTHOJI, TATbBAHUKA
[Ipaktuueckue paboTsl. W3ydeHHe CMEMIaHHOTO COEIUHEHHS
4214 PE3UCTOPOB.
Mamepenne DJIC wucTOUHMKA TOKa W €r0  BHYTPEHHETO
conportuBiienus. Habmonenue anekTponausa
11 KJIACC
Kon Koanposepsiemoro
T IIpoBepsiemble 31eMeHTHI COAEPKAHUS
4 DJIEKTPOAMMHAMUKA
MATHUTHOE I10OJIE. 9JIEKTPOMATHUTHA S UHAYKIWA
431 ITocTossHHBIE MarHuTEL. B3anMoaeicTBHE NOCTOSHHBIX MarHUTOB
MarnutHoe mosie. Bekrtop MarHMTHOM WHAYKUMH. [IpuHIMND
43.2 cynepno3uiuu. JIMHMM MarHuTHOW WHAYKIMU. KapThHa nuHHI
MarHUTHON MHIYKITUH TIOJISl IOCTOSTHHBIX MAarHUTOB
MarauTHOe TO0Jie MPOBOJHHMKAa € TOKOM. KapTuHa nuHMI mOJIS
433 JUTMHHOTO TPSMOTO TPOBOJHUKA ¥ 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJHUKA, KaTYIIKU ¢ TOKOM. OmnbIT Opcrena. Bzaumoneiictue
IPOBOJAHHUKOB C TOKOM
4.3.4 Cunia AMmriepa, €€ MOIyJb ¥ HallPaBJICHHUE
435 Cuna JlopeHiia, €€ Moayib U HanpaBjeHue. [[BrkeHue 3apsoKeHHON
YaCcTUILIBI B OJTHOPOJIHOM MarHUTHOM moJie. PaboTa cuiel JlopeHia
4.3.6 SIBneHre ANEKTPOMArHUTHON WHIYKITHH
4.3 4.3.7 [ToTok BeKTOpa MarHUTHOW MHIYKITUN
4.3.8 OJIC uHaykuu. 3aKOH IEKTPOMarHUTHOM MHAYKIun Dapanest
439 BuxpeBoe anektpuyeckoe nosie. DJC MHAYKIUM B MPOBOJIHMKE,
JIBUKYIIEMCSI IOCTYMATEIbHO B OJIHOPOIHOM MarHUTHOM I10JIe
4.3.10 ITpaBumo Jlenma
4.3.11 WNunykrtuBHOCTh. SABnenue camonnaykuuu. IJ1C caMOMHAYKIMHT
4.3.12 OHeprusi MarHUTHOT'O NOJIS1 KATYLIKU C TOKOM
4.3.13 DJIEKTPOMAarHUTHOE I0JIe
Texuuueckue yCTpoiicTBa: MIOCTOSIHHBIE MarHMThI,
4.3.14 ANEKTPOMATrHUTHI, JIEKTPOJBUTATENh, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTHUll, UHAYKIIMOHHAS TeYb
[IpakTuueckue paboThl. M3ydueHHe MarHUTHOTO TMOJISI KaTYIIKU C
4.3.15 TokoM. MccnenoBanue AeicTBUS NOCTOSSHHOTO MarHUTa Ha paMKy ¢
TokoM. MccaenoBanue sIBICHUS SIEKTPOMArHUTHOM WHIYKIUN
5 KOJIEBAHUS U BOJIHBI
MEXAHUWYECKHUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHU A
51 511 KonebarenpHast cucrema. CBoOoAHBIE KONebaHus. ['apMoHnUyeckue
kosnebanus. [lepuon, yacrora, ammnryna u daza koinebaHu
5.1.2 [IpyxuHHBIA MassTHUK. MaTeMaTH4eCKUil MasiTHUK




YpaBHeHHEe TapMOHHMYECKHMX Konebanuil. KuHemarmueckoen

513 JMHAMHYECKOE ONHMCAaHUE K0JIOATEIbHOrO IBUYKEHUS
[IpeBpamenue >HEPTUU MPH TapMOHUYECKUX KoJjeOaHUsX. CBs3b
5.1.4 aMIUTATYABl KOJeOAaHUN WCXOMHOW BEIUYHMHBI C aMIUIUTYIaMU
KoJieOaHuil €€ CKOPOCTH U YCKOPEHUs
KoneGarenpupiit  koHTYp.  CBOOOJHBIE  DIEKTPOMArHUTHBIC
515 KOJICOaHUsI B WJCATBHOM KOJEOAaTeTbHOM KOHTYpe. AHAJIOTHSA
o MEXIy MEXaHUYECKMMH U DJICKTPOMArHUTHBIMU KOJICOAHUSMH.
®opmyna TomcoHa
5.1.6 3aKOH COXpaHEHMsI SHEPIUU B UI€aIbHOM KOJIe0aTeIbHOM KOHTYpE
517 Brinyxnennsie Mmexannueckue kosebanusi. Pesonanc. PezonancHas
o KpuBasi. BeIHYX/IeHHBIE 2JIeKTPOMarHUTHbIE KOJeOaHusl.
5.1.8 [Tepemennbiii TOk. CHHYCOUJAJIbHBIN IEPEMEHHBIN TOK.
519 MOIIHOCTh NEPEMEHHOI0 TOKa. AMIUIUTYAHOE W JACUCTBYIOIIEe
3HAUEHUE CUJIbI TOKA U HANPSHKEHUS
Tpanchopmarop. IlpousBoacTtBo, mnepenaya u  MoTpediieHUE
51.10 JNEKTPUYECKOM  JHEpruM.  ODKOJOTMYECKHe  PUCKH  TpHU
MIPOU3BO/JICTBE JJIEKTPUUECKOM 3Heprun. KynbTypa mcnonb3oBaHus
JJIEKTPO3HEPIUH B IOBCEAHEBHOM )KU3HU
5111 Texnuyeckue ycrpoiicTBa: ceiicMorpad, JIEKTPHYECKUH 3BOHOK,
JMHUH 3JeKTporepeiad
[Ipaktnueckue paboTel. VcciemoBanue 3aBUCHMOCTH TEpHOIA
5112 MaJIbIX KOJICOAHUH Ipy3a Ha HUTH OT JUIMHBI HUTU M Macchl Tpysa.

HccnenoBanne mepeMeHHOr0 TOKa B LENU U3 IOCIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTYIIKU U PE3UCTOpa

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHn4eckde BOJHBI, YCIOBHS pacmpocTpaHeHus. llepuon.

5.2.1 CkopocTb pacnpocTpaHeHUs M [AjauHa BOJHBL. [lomepeunbie u
IPOJIOJIbHBIE BOJHbI
5.2.2 HNuTtepdepenius u qudpakins MEXaHUYECKUX BOJTH
523 3Byk. CkopocTh 3ByKa. ['pomkocTh 3Byka. Bwicora ToHa. TemOp
3ByKa
DNEeKTPOMarHUTHbBIE BOJTHBI. YcnoBus U3ITy4eHUs
524 AJICKTPOMArHUTHBIX BOJIH. B3anMHas opueHTarus BektopoB E, B u
59 U B 9JICKTPOMArHUTHOM BOJTHE B BaKyyMe
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, MPETOMIICHUE,
5.2.5 noJIsipyu3anus, audpakims, uHTepPepeHIHs. Ckopoctb
AJIEKTPOMArHUTHBIX BOJIH
526 [Mkana INEKTPOMArHUTHBIX BOJTH. [Ipumenenue
ANIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
507 [IpyHIMOBI  paguocBsi3U UM TeleBHIAEHUS.  Paauonokanus.
DNIEKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOIIEH CpeJIbl
Texnudyeckue  ycTpo¥cTBa:  MY3BIKaJbHbIE  WHCTPYMEHTHI,
5.2.8 yIbTPa3BYKOBasi JMArHOCTUKA B TEXHUKE W MEIUIMHE, pajaap,
paauoNpUEMHHIK, TeJIeBU30D, aHTeHHa, TenedoH, CBY-neub
53 OIITHUKA
' 5.3.1 [IpsiMoJIMHENHOE pacIpPOCTPaHEHUE CBETA B OJHOPOJHOM Cpele.




JIyu cBera

Otpaxxenue cBera. 3akoOHbl OTpaxkeHuss cBera. [locTpoenue

5.3.2 .
n300paKEeHMI B TNIOCKOM 3€pKajie
533 [Ipenomnenne cBera. 3aKOHBI TpeIOMIICHUST CBeTa. AOCOJIIOTHBIN
NI0Ka3aTeNb PEJIOMIICHHUS
534 [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHBId yros IOJHOTO
BHYTPEHHETO OTPAXKCHHUS
5.35 Hucnepcus ceera. CiioxxHbIN cocTaB 6enoro csera. Ler
Colwupartomue U pacceuBaromue JUH3bl. ToHKas nuH3a. DokycHoe
536 paccTosiHMEe M ONTHYECKas CWiIa TOHKOW iuH3bL. [locTpoenue
e M300paKEeHHI B COOMPAIOIINX U paccenBaronux auH3zax. Gopmyna
TOHKO JIMH3EI. Y BEJIMUEHHE, TaBaeMO€e JTMH30M
5.3.7 [Ipenensl TpUMEHNMOCTH T€OMETPUYECKON ONITUKU
Wnrepdepennuss  csera. KorepeHTHblE HCTOYHUKU. Y CIOBHS
5.3.8 HaOIOIEHUs] MAKCHMYMOB M MUHUMYMOB B HMHTEP(EpEHIIMOHHOMN
KapTHHE OT JABYX CHH(]A3HBIX KOTEPEHTHBIX HCTOYHHKOB
Hudpakuus  cBera.  JludpakumonHas  pemérka.  YcloBue
5.3.9 HaOJIOIeHUS TJIABHBIX MaKCUMYMOB npu naIcHUH
MOHOXPOMAaTHYECKOTO CBETa Ha JU(DPAKIHOHHYIO PEIIETKY
5.3.10 [Tonspuzanus cBeta
TexHuueckue  ycTpoOHMCTBa: OYKH, JIyma, dboToanmapar,
5.3.11 MPOCKIIMOHHBIM ~ ammapar, MHKPOCKOT, TEJIECKOT, BOJIOKOHHAS
ONTHKA, TUGPAKIIMOHHAS PEIIETKA, TOISIPOU]
[Ipaktuueckne paboTel. M3MmepeHuwe moOKazaTens MPETOMIICHHUS.
5.3.12 HccnenoBanue CBOWCTB H300pakeHWW B nuH3axX. HaOmromenue

JUCTICPCHUHU CBCTA

DJIEMEHTBI CITIELIUAJIBHOM TEOPMM OTHOCUTEJIbBHOCTH

FpaHI/IHBI IIPUMEHUMOCTHU KJIaCCUUECKOM MEXaHUKH. HOCTYJ'IaTBI

6.1 TEOPUH OTHOCUTEJIBHOCTU: HMHBAPUAHTHOCTh MOJYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHILIUI OTHOCUTEIBHOCTH DWHINTEHHA
6 6.2 OTHOCUTENBHOCTh OJIHOBPEMEHHOCTU. 3aMeUIeHHE BPEMEHU U
COKpAIllEHUE JUIUHBI
6.3 DHeprus U UMIYJIbC CBOOOTHOM YaCTHIIBI
6.4 CBs3b Macchl C JHEPrueil W HUMITYJbCOM CBOOOJHOM YacTHUIBI.
OHeprus MoKost CB0O0IHON YaCTHUIIbI
7 KBAHTOBAS ®U3UKA
RJIEMEHTBI KBAHTOBOM OIITUKU
711 ®otonbl. opmyna [InaHka cBsi3u 3HEpruu POTOHA C €ro YaCTOTOM.
OHeprusi 1 UMIyJbC GOTOHA
71.2 OtkpeiTue U uccnenoBanue  ¢oroddpdexra. Onbitel AT
CronetoBa. 3akoHbl GpoTodhheKxTa
71 713 VYpaBuenue OiinmrelHa it dorodddexra. «KpacHas rpanuna»
¢dororddekra
7.1.4 Jasnenue cBera. OnbiTel [1.H. JIeOGeneBa
7.1.5 XVMHYECKOE JIEHCTBUE CBETA
7.1.6 Texuuueckue ycTpoiicTBa: GoTorneMeHT, (HOTOAATUMK, COTHEUHAS




Oarapesi, CBETOIUO]T

CTPOEHHME ATOMA
791 Mogens atoma Tomcona. OnwiTel Pesepdopaa no uccienoBaHuio
cTpoeHus aroMa. IlnanerapHas Mozenb aroma
[Moctymater bopa. W3nydenue wu moriomeHue (HOTOHOB Mpu
7.2.2 IepexoJie aroMa C OJIHOTO YpPOBHS 3HEpPruu Ha Apyroil. Buabl
cnekTpoB. CieKTp ypoBHEH 3HEpruu aroMa Bo0poaa
7.2 723 BonnHoBeie cBolicTBa yactul. Bosnsl ne bpoiis. KopnyckynspHo-
o BOJIHOBOH Jtyanu3Mm. Jludpakius 3JeKTPOHOB Ha KPUCTAJIAX
704 CrioHTaHHOE M BBIHYXJIECHHOE U3JIy4YeHUE. YCTPOUCTBO U NMPUHIIUIL
paboThI 1a3epa
795 TexHnueckue ycrpoﬁCTBa: CHEKTPaJbHBIM aHaIu3 (CHEKTPOCKOI),
Ja3ep, KBAHTOBBIN KOMIIBIOTED
7.2.6 [IpakTnueckue padotel. HabmoneHre TuHeN4aToro cnekTpa
ATOMHOE A1PO
7.3.1 MeTo1bl HAOMIOAEHUS U PETUCTPALIMH DJIEMEHTAPHBIX YaCTHI]
OTKpbITHE  PAAMOAKTHUBHOCTH. Omeitel  Pesepdopma  mo
739 ONIPENIETICHUIO COCTaBa PaJUOAKTHBHOIO H3iIydeHus. CBOMCTBa
anbda-, Oeta-, raMma-u3IydyeHus. BnusHue paaroakTUBHOCTH Ha
YKUBBIEC OPTaHU3MBI
OtkpeiTHE TIpoTOHA W HeWTpoHa. HykimonHHas wonens sapa
7.3.3 ['eitzenbepra — MBanenko. 3apsn smpa. MaccoBoe 4YHCIO sjpa.
N3oTonbl
734 Anbba-pacnaz. DNEKTPOHHBIA W TO3UTPOHHBIN OeTa-pacmaj.
["'amMa-u3nydenne. 3aKOH paguoaKTUBHOTO pacraaa
7.3 735 DHeprusi CBsI3W HYKJIOHOB B siipe. SnepHbie criibl. JledekT macchl
aapa
7.3.6 Snepubie peakiuu. Jlenenre u CUHTE3 sSAep
Snepubiii  peaktop. Tepmosimepuslii  cuHTe3. [IpoGmembl U
7.3.7 NEPCIEeKTUBBl SACPHOM HHEPreTHKH. DKOJIOTUYECKHE aCHEKTHI
SAJICPHOMN YHEPIeTUKU
738 DneMeHTapHbIe YaCTHULIBI. OTtkpbiTHE MO3UTPOHA.
DyHIaMeHTabHbIE B3aUMOICHCTBUS
739 Texnudeckue yCcTpoHCTBa: JO3UMETp, kKamepa BuibcoHa, saepHbIit
peakTop, aToMHas bombOa
7310 [Ipaktuueckue pabotel. MccnemoBaHue TpeKoB dacTul (1o
TOTOBBIM (poTOrpadusim)
SJIEMEHTBI ACTPOOU3NKU
81 Bun 3Bé3gHoro Heba. CozBe3nus, sSpKue 3BE3MBI, TUIAHETHI, UX
BUJUMOE JBIDKCHHE
Conneunas cucreMa. Ilnanetsl 3eMHO# Tpynmsl. [1naHeThI-TUTaHThI
8 8.2 U UX CIYTHHMKH, KapJHMKOBble IU1aHeTsl. Manble Tena CosiHe4HOM
CUCTEMBI
8.3 Counnue, potocdepa u atmocepa. CoHeuHast aKTUBHOCTh
8.4 Wcrounuk sneprun CosHIa U 3BE3]1
8.5 3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKH: Macca, CBETHUMOCTD,




panuyc, TeMIleparypa, ux B3aUMOCBS3b. Huarpamma
«CHEKTPAJIbHBIA  KJIAaCC — CBETUMOCTb». 3BE31bl  TJIABHOM
IIOCJIEZIOBATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY IS
3BE3]1 ITIaBHOM MOCIEA0BATEIBHOCTH

8.6

Buayrpennee crtpoenue 3BE3n. CoBpeMEHHBIE MNPEACTaBICHUS O
HpOI/ICXO)KI[eHI/II/I " D3BOJJHOIINH COJIHIIa n 3Bé3I[. 3TaHI)I KHU3HU
3BE3]T

8.7

Mneunsiii [lyre — nHama [amaktuka. ChnmpanbHasi CTPYKTypa
lanaxtuku, pacnpenerneHue 3BE37, raza W nbud. [losoxenue u
newxkenne Connma B [amaktuke. I[lnockas u  chepuyeckas
MOJICUCTEMBI [ almakTuKK

8.8

Tunel ramaktuk. PaguoranakTuku u KBasapbl. UEpHbIE IbIPHI B
AJipax rajJakTUK

8.9

Bcenennas. Pacmmpenue Beenennoii. 3akon Xa66na. PasOeranue
ranaktuk. Bospact m pammyc Bcenennoi, teopus bompmioro
B3pbIBa. Mogens «ropsuen BeenenHoiy. PeMKTOBOE H3iTydeHHe

8.10

MacmrabHas CTPYKTYpa Bcenennoi. MeraranakTuka.
Hepeménnsie mpo6ieMbl aCTpOHOMUHU




INPOBEPAEMBIE HA EID IIO PUBUKE TPEBOBAHHUA K PE3YJIBTATAM
OCBOEHHSI OCHOBHOH OBPA3OBATEJIBHOH TIPOTPAMMBI CPEJIHEI'O
OBHIEI'O OBPA3OBAHUA

Kox
NMpoBepPsiEMOro
TpeOOBaHUs

IIpoBepsiemble Tpe0OBaHHMSA K MNpPeJAMETHBIM Pe3yJabTAaTaM OCBOEHHS
OCHOBHOIi  00pa3oBaTeIbHOIi  MporpamMMbl  cpeaHero  o0uIero
o0pa3zoBaHus

1

ChopMupoBaHHOCTE  YMCHHM  PAcllO3HABATh  (PU3WUYCCKUE  SBICHUS
(poriecchl)  00BSACHATH UX HA OCHOBE M3YyUCHHBIX 3aKOHOB

Bnagenue ocHoBoOMOIaraloMMH (PU3NUYECKUMHU MOHATHSAMU U BEIMUYMHAMU,
XapaKTePU3YIOIUMHU (PU3MUECKUE TPOLIECCHI

ChopmupoBaHHOCTh YMEHUI IPUMEHSATH 3aKOHBI KIIACCUUYECKON MEXaHHKH,
MOJIEKYISIpHON (U3MKH U TEPMOJUHAMMKH, JIEKTPOJIUHAMHUKHU, KBAHTOBON
¢bu3MKM AN aHanM3a U OOBACHEHUs SBJICHUI MUKpPOMHpPA, MaKpoMHpa U
Merammupa, pasidyaTb YCJIOBHsS (TCpaHHLbI, O00JAaCTH) NPUMEHUMOCTHU
(u3MUecKruX 3aKOHOB, MOHUMAaTh BCEOOIIMH XapakTep (pyHAaMEHTaIbHBIX
3aKOHOB M  OTPaHUYEHHOCTb  HCIOJb30BAaHUS  YAaCTHBIX  3aKOHOB;
aHAIM3UPOBATh GU3NYECKUE TPOIIECCHI, UCTIONb3YysI OCHOBHbBIE MOJIOKEHUS,
3aKOHBI M 3aKOHOMEPHOCTHU

ChopmMupoBaHHOCTh YMEHHUS pa3InyaTh yCIOBUS MPUMEHUMOCTH MOJeNei
(bu3MYECKUX Te U MPOLECCOB (SIBJICHUN)

CdopMHpOBaHHOCTH YMEHHS PEIIaTh PACYETHBIC 3a/1a4H C IBHO 33/IaHHOU U
HESBHO 33JJaHHOW (PH3MUECKON MOJICIIbIO: HAa OCHOBAHWH aHAN3a YCIOBHS
BBIOMpaTh (U3MYECKHE MOJENH, OTBEYAIONIMe TpeOOBAaHMIM 3aJayH,
MPUMEHSTH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M IOCTYJIAThl (PU3HUCCKUX
TEOPUH TIPU HUCIOJH30BAHUM MAaTEMaTHYCCKMX METOJIOB PEIICHHS 3ajad,
MIPOBOJUTH PacuéThl HA OCHOBAHUM HMMCIOIIUXCS JTAHHBIX, aHATM3UPOBATH
pe3yNbTaThl U KOPPEKTUPOBATh METOJbI PEIICHHS C YIETOM IOJTyUYECHHBIX
PE3yIIbTaTOB

Pemars kauecTBeHHBIE 3aqaud, TpeOyIOIIME MPUMEHEHHs] 3HAHUN U3
Pa3HbIX pa3/ieloB HIKOJBHOTO Kypca (DM3MKH, a TaKKe MHTErpallui 3HAaHUN
U3 JIpyrUX TMpEeAMETOB €CTeCTBEHHOHAYYHOI'O IMKJIA: BBICTPAUBATh
JIOTHYECKYIO IIEMOYKY pacCyXJCHHUU C OMOpoil Ha HM3yYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pu3nUecKue sBICHUS

Biiagenne OCHOBHBIMH METOJaMHU HAyYHOTO MO3HAHUS, UCIIOJIb3YEMbIMU B
¢bu3MKe: TMPOBOIUTH MpPSIMBbIE U KOCBEHHBbIE H3MEPCHUS (HUIUUCCKUX
BCJIMYMH, BBHIOMpAs ONTUMAIBHBIA CIMOCOO H3MEPEHHS W HCIOJb3YS
M3BECTHBIE METOJbl OILEHKH IOTPENIHOCTEH W3MEpPEeHUH, MPOBOIUTH
UCCIIe/IOBAaHME 3aBHCUMOCTEH (PU3MYECKUX BEIUYUH C HCIOJIb30BAHHEM
IPSAMBIX H3MEPEHHH, OOBSICHATH MOJYYEHHBIC PE3YIbTaThl, HCIOIb3YS
(bu3MYeCKre TEOPUH, 3aKOHBI M TOHSATHS, W JETaTh BBIBOJBI, COOIONATH
npaBuia 0E30MaCHOTO TpyAa TMpPU TPOBEACHUHM HCCIEJIOBAHUN B paMKax
y4eOHOTO 3KCIIEPUMEHTa M Y4eOHO-HCCIICIOBATEIbCKON JCATEIBHOCTH C
UCIIOJIb30BaHUEM ITU(PPOBBIX U3MEPUTENIBHBIX YCTPOMCTB M J1a00PATOPHOTO
000pyI0BaHUS

C(I)OpMI/IpOBaHHOCTB yMeHPIfI AHAJIM3UPOBATh W OLCHUBATHL IMOCICACTBHUA
OBITOBOH U HpOPI3BOI[CTBCHHOI>i ACATCIIBHOCTH YCJI0BCKaA, CBSA3aHHOM C
(I)I/I3I/I‘-IGCKI/IMI/I nponeccamu, C MO3UIIUA  AKOJIOTHUYECKOM 6C3OHaCHOCTI/I;
Hpe,ZLCTaBHeHI/Iﬁ 0 padruOHAJIbBHOM  INPUPOOOIIOJIB30BAHUH, A TaAKXKE
Pa3yMHOM HCIIOJIb30BAHUUA JOCTYDKEHMI HayKu H TEXHOJIOTUH  JIJIs




JaIbHEHIIIETO Pa3BUTHA YCIIOBCYCCKOI'O 06H_I€CTB3.

OBnageHne  pasiIWYHBIME  crocobamMu  paboTel ¢ uHOpManuei
(¢u3MYecKoro  CoAepKaHMs ~ C  HUCIOJB30BAaHHUEM  COBPEMEHHBIX

9 MH(GOPMAIIMOHHBIX TEXHOJOTHIA; pa3BUTHE YMEHUI KPUTUYECKOTO aHAJH3a
Y OLIEHKH JJOCTOBEPHOCTH MOJIy4aeMOi HHPOpMaIUU
CdhopMupoBaHHOCTB YMEHUI IIPUMEHSATH OCHOBOIIOJIAraroIne
ACTPOHOMHYECKHE MOHSTHUS, TEOPUU M 3aKOHBI JJISl aHAIHM3a U OOBSICHEHUS
10 (U3NYIECKUX MPOLIECCOB, MPOUCXOIIIINX Ha 3BE3AAX, B 3BE3AHBIX CUCTEMAX,

B MEXTraJaKTUUYECKOU Cpelie; IBUKEHUSI HEOECHBIX TEJl, BOJIOLUU 3BE3 U
Bceenennoi




IHEPEYEHb DJJIEMEHTOB COIEPKXAHUSA, IPOBEPAEMBIX HA EID IIO

OU3UKE

Kon
pasaena/re
MBI

Kox
3JIeMeH
Ta

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUA

1

MEXAHUKA

1.1

KMHEMATHUKA

111

MexaHquCKoe OBUXKXCHUC. OTHOCI/ITGJII)HOCTL MCXAaHNYCCKOI'O
nBrkenud. Cucrema orcuéra

1.1.2

MarepuanbHas TOUKa.

7 TPasKT(

Eé paxmyc-sekTop:
7le)=(xlz ) Mle ) =(2)),

TpaeKTopI,

mepeMenIeHIIe:
Ar=7r(t))—1(t)=1r,—1 =
= (Ax, Av. A7),

Iy TE.
CrnoxeHlile epeMerneHHil:

Ay =4, +47

1.1.3

CKopOoCTh MaTepHAIbHOM TOUYKH:
. AF
L} = —

At

-y

—7=(1,.0,.0.).

Ar—{

Ax .
U =— =1X,. AHAJIOTHYHO v, =Yy, U.= I/
FAY S I .

CrnoxeHHe CKopocTell: g, =G, + 0, -

BBIUNCICHHE MEPEMEIICHNs U IYTH MATEpPUAIbHON TOUYKH MpH
NPSAMOJIHHEHHOM JBIKEHHH BJIOJb OCH X 110 rpaduKy 3aBHCHMOCTH
vx(t)

1.14

—p

w . AU
Ve KDPEHIIE h'lﬂTEPIIﬁHLHGII TOYEIL. = ﬁ—L =u = [H:; .HT .
I lyiso '

a,=—2* =(u,).', agamorm4Ho a, =(v, ), a.=(v.)".
FAv o PP ' ' S o




1.15

PaBHOMEPHOE ITPAMOIMHENHOE IBUKECHHUE:
x(t) = xg + vyut

X(t)

0X

U, (t) — vo, = const

const

1.1.6

PaBHOYCKOpeHHOG HpﬂMOJ’IHHCﬁHOC JABMKCHUC!




¥(t)=x,+uU, r+ﬂr*'r
- o [

v(t)=vu, +at

a. = const

ol "

F _ e _"} - e
UJI Lﬁ..‘f - _HI ['\'2 "'1]

HpII JBILKCHINI B O[THOM HANIPABIICHHII IIVIE S= =+ <.

CBoboaHOE majieHre. Y CKOpeHue CBOOOTHOTO TaCHHS.

Vi

o Xo X

JIBuxkeHue Tena, OpOIIEHHOTO MO/ YTJIOM 0. K TOPU30HTY:

117 "_'ll{i‘}=_'|LG+J_'.a‘m.I=_'I.G +U,cosa-t
g.r . <
1,1'{?} =1y, +U, f+=—=1,+ U,sino- -5
: 2 2
v (t)=uv, =uv,cosa
vit)=v, +gt=v,sina—gt
g.=0
g, =—g= const
KpuBonuueitHoe nBrxeHue. JIBUKEHHE MaTEpUAIbHONM TOUYKH IO
OKPY>KHOCTH.
VYrnoBas u TMHEHHAs! CKOPOCTh TOYKH:
v = wR
\'
R
1.1.8
[Ipu paBHOMEPHOM JABMKEHUHU TOYKHU IO OKPY>KHOCTH
21 5
Ww=-—=2mv
T

e




2

27v

. LleHTpocTpeMuTensHOE YCKOPEHUE TOUKH:
vZ

- = a)z R

QAyc R

Ic

2
R
. [lonmHOE yCKOpEeHNE MaTEPHAIBHON TOUKH

TBép)IOG TCIIO. HOCTyTIaTCJ'ILHOC U BpallaTejibHOC JIBUKCHHUC

1.1.9 .
TBEPIOTO TeNa
1.2 JMHAMUKA
121 HNuepunaneubie cucrembl orcy€ra. IlepBeiil 3axkoH Hbrorona.

HpI/IHI_[I/IH OTHOCHUTENBHOCTH [ anmnes




Macca Tena. IInoTHOCTE BeliecTBa:

~m
P=Yy
p
1.2.2 vV
m

Cuna. [TpuHUMN Cyneprno3uiuyun CUI:

- -

FpaBHOAeﬁCTB = F1 + F2+. ”

paBHOJEHCTB

123 | E




1.2.4

Bropoii 3akon Hetotona: st marepuanbHoit Touku B MCO

-

F, = ma,

Ap = FAt




At
npu
F = const
F
const
—
£, Fy,

Tperuii 3akoH Hpr0TOHA 1711 MaTEepUAIIBHBIX TOYEK:

Fi; = —Fy

F
12

1.2.5
F
21

1.2.6 3aKOH BCEMHUPHOTO TATOTEHUS: CWJIbl TPUTSIKEHUS  MEXKIY




TOYCUHBIMU MaCCaMH PABHBI

mm
F=0G 11182

RZ

T

Cuia TsDKecCTH. LICHTp TSDKECTH Tejla. 3aBHCUMOCTD CUJIBI TSKECTH
OT BBICOTHI h Haa MOBCPXHOCTBIO IIJIAHETHI PaaAyCOM RO:

_ GMm
9= R,y + R)2
mg
(R
0
+
h)




GMm

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
F, = —kx

—kx

1.2.8

Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHus CKOJIbKEHUSI:

Frp = uN

p:

Y

uUN

Cuna TPCHUA IIOKOA:

P

<
uUN

Kosdduuuent tperus




1.2.9

[aBiienue:

11 ©

1.3

CTATHUKA

13.1

—

F

MOMEHT CHJIBI OTHOCHTEIIBHO OCH BPAIlCHHS:
IM| = FI, rae | — maedo cumbr

>

F

OTHOCHTEJIBHO OCH, MpoxoJsiiel yepe3 Touky O neprneHanKyIspHo
PHUCYHKY

1.3.2

]_[eHTp MaccC TJ1a. HCHTp MacCC CUCTECMbI MATCPHUAJIbHBIX TOYCK:

myr; + myry+...
r].l.M. =

m; +my+...




o.M.




B ogHOpOIHOM TT0J1€ TSKECTH

(g = const)

const)
HOEHTP MaCC TEJIa COBIMAAACT C €ro HCHTPOM TAKCCTHU

1.3.3

VYcnous paBHoBecus TBEpaoro tena B UCO:

[M;+M, +...=0
\[}31+F3+...=[J

1.3.4

3akoH Ilackansg

1.3.5

JlaBneHnue B xxuakocTH, nmokosmeiica B UCO:
p =po +pgh

I

pgh




1.3.6

3akoH ApxuMmena:

-
-

FApx = _PBbITeCH

Apx

P

BBITECH

€CITH TeJIO U XKUIKOCTh ImokosTcs B MCO, To
FA X — ngBbITeCH
p

Apx

pgv

BBITCCH

YciaoBue miaBaHus Tel

1.4

3AKOHbI COXPAHEHU A B MEXAHUKE

14.1

HNMnynsc MmaTepralbHON TOYKHU:

>

p=mv




1.4.2

HNmMnynsc cuctemsl Tei:

p=p1tp2t..




3aKOH M3MECHCHUS U COXpaHCHHA NMITYyJIbCa:

B UCO

- -

Ap = A(pl + p2+' ' ) = FlBHeH_IHAt + FZBHELLIHAt-I-' .

1.4.3




1BHEIIH

At

2BHEINTH

At
+

B UCO , ecnmu
Ap = A(p; +pp+...) =0




1 BHEIITH

2BHEIIH

0

PeaktuBHOE ABMOKEHHE

1.4.4




F
‘<;<x‘

Pabora cuibl Ha MaJIOM NIEPEMELICHUU:

;1=|}?'|-|,-'l'|.f'|-c05 a=F,-Ax

<(Eb

—

()]
MourHoCTh CHIIBL:
€CJIY 3a BpeMsl

At
145
At
paboTa CHIIbI U3MEHSETCSI Ha , TO MOIITHOCTH CHUJTBI
AA4
P=— =F-v-cosa
At Ar—sl
Kunernueckast sHeprusi MaTepuagibHONW TOUKH:
: mv?  p?
KUH — 2 - Zm
E
KUH
1.4.6
2
mv




2m

3aKOH M3MEHCHHS] KHHETHYECKOH YHEPTHH CHCTEMbI MaTepUaTbHBIX
touek: B UCO AEkun = Al + A2 + ...

1.4.7

[TorenumanbHas SHEPTHS:
JUIA IIOTEHIIMATIBLHBIX CUIT

A12 = E1n0TeHu - EZHOTeHu_= AEHOTeHu

12

E

lmoTeHII

E

200TEHIT

AE

IIOTEHI]




HOTGHHI/IaHBHaH 3Hepr1/151 MaTepHaJIbHOfI TOYKU B OI[HOpOI[HOM I10J1€
TSIKCCTHU.

EHOTeHu =mg h
E

IOTCHI]

mgh
[TorenuumansHas sHEpTrUst ynpyro neopMupoBaHHOTO Tela:
kx?

EHOTeHu = 2

E

IIOTCHIL

kx

1.4.8

3aKOH HU3MCHCHUA U COXPAHCHUS MeEXaHNYECKON OHEPTHUU:
Fiex = B + Emre:—m-

B IICO AE,ex = Agcex menorenn. cuns
B IICO AE,x =0, eCMI Agcex menoresn. cax = 0

1.5

MEXAHUWYECKHUE KOJIEFAHWA 11 BOJIHBI




15.1

I'apmonnveckue kosnebaHus MaTepUATBHOW TOUYKH. AMIUIMTYHA U
(aza konebanuii. KunemaTuieckoe onucanue:

x(f) = Asin| et +o, ).

v (H=x.

a(N=(v, ), =—ox)=a +0x=0,

IJIe X - CMEIICHUE U3 PAaBHOBECHS.

JlnHamMuyeckoe onucaHue:
ma, = —kx,

ma

—kx,
rae

. OTO 3HAYHT, YTO

—kx.

DHepreTuyeckoe OmNHMcaHue (3aKOH COXpPaHEHUS MEXaHW4eCKOMH
SHEpPIumn):
)

”H+£_”“{m_m _

2 2 2 2

CBsi3p aMIUIUTYBI KOJeOaHUN CMEIIeHUS MaTepuaIbHOW TOYKU C
aMIUTMTYIaMU KoJieObaHuil €€ CKOPOCTU U YCKOPEHHUS:

U =04, a__ =04




[lepron m yactoTa KoeOaHUIA:
2n 1
T —_— e,———
© v
Ileprox  Mampix  CBOOOJHBIX  KOJICOAHWUH  MaTeMaTHYECKOTO
MasiTHUKA!

152 | 7_on F
g
[lepron cBOOOTHBIX KOJIEOAHMIA IPYKUHHOTO MasiTHUKA!
m
T=2m|—
l's
1.5.3 Boinyxxnennsie koneOanusi. Pezonanc. PesonancHas kpupas
[Tonepeunsie U npoaoIbHBIE BOJHBL. CKOPOCTh PaclpoOCTpaHEHUs U
JUIMHA BOJIHBI:
v
A=vT =—
v
A
vT
1.54
\'
)
Hurepdepennius u nudpakius BOJIH
1.5.5 3ByK. CKOpOCTb 3ByKa
2 MOJIEKVYJISIPHASA ®U3MKA. TEPMOJNMHAMUKA
2.1 MOJIEKVYJISIPHAS ©OU3UKA
Mopgenu cTpoeHuss Tra3oB, XKUAKOCTEM M TBEpAbIX Tei. Ilycts
TepMOJIUHAMHYECKas cucrteMa (Teno) cocTouT u3 N oauHaKOBBIX
211 MoJIeKyJl. Torjga KoJm4ecTBo BellecTBa




<

rIe

—4uciao ABOrajpo, M— macca CUCTEMBI (Tena),
U

u
— MOJIsIpHasi Macca BELIECTBA

2.1.2 TennoBoe NBUKEHHE aTOMOB M MOJIEKYJI BEIIECTBA
2.1.3 BsanmonelicTBrue 4acTHIL BEIECTBA

214 Juddys3us. BpoyHoBCcKkoe ABHKEHHE

2.15 Monens naeansHoro raza 8 MKT




Cs13p MeXIy JaBICHHEM M CpEeIHEH KUHETHYECKON »Heprueu
IOCTYIATEIbHOTO TEIJIOBOTO JIBHMYKEHUS MOJIEKYJ MIEAJbHOIO ras3a
(ocHoBHOE ypaBHeHue MKT):

1 = 2 (mp*) 2 —
p=—-myuw =—n-| — =—MN-£ .
3 3 1 2 3

rae MO — macca OJHOM MOJIEKYITHI,

N
n=—
%4
n
2.1.6 =
\Y
N
- KOHIICHTPAIIUS MOJICKYIT
2.1.7 AoOcomroTHas Temrepatypa: T =t +273K
CBsA3b TeMmmepaTypbl Tra3za €O CpPEIHEN KHHETUYECKOW SHeprueu
NOCTYNATEeILHOTO TEIIOBOTO JIBUKCHHUS €r0 MOJICKYJI:
{ 2
— (my 3
2.18 £ =|——|=2kT
L2 2
2.1.9 VYpasuenue p = nkT
2.1.10 Mojenb ueanbHOro ra3a B TepMOIUHAMUKE:




| Vpaprersse Merrereesa — Krareipoma
| BeIpesKeHHE U4 BHYTPeHHEH 3HEPIHH

VpaBHeHHNe MeHueneeBa — KianeiipoHa (IIpIIMeHIIMEBIE

3AIICI):
pV=""RT =vRT =NkT, p=P*L
L L

BripakeHIe 114 BHYTPeHHEIl SHepPTHI 0IHOAaTOMHOTO ILIes
rasa (IpHMeHIIMble JOPMET 3amIIcH):

U=3vRT =3 NkT =2 2RT =ve T =2 p¥
2 2 2 2

2111

3aKkoH ,Z[a.]'H)TOHa I JaBJICHHUA CMCCHU pa3pCKCHHBIX I'a30B:

p=pg+p+..

I

2.1.12

W3omporeccrl B pa3peKeHHOM Tra3e ¢ HOCTOSHHBIM YHCIOM MOJICKYIT
N (¢ MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA V):

uzotepma (T = const): pV = const ,

u3oxopa (V = const):




P_ const
T

const

n3obapa (p = const):

= const

N <

const

I'padmueckoe mpencraBineHue wusomporeccoB Ha PV-, pT- u VT-

JarpaMmMmax.
OO0beIMHEHHBIN ra30BbINA 3aK0OH:
pV
— = const
T
T

pVv




const

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BEIIICCTBA V.

2.1.13

Haceimiennsie n HeHachIleHHbIE mapbl. KauecTBeHHAast 3aBUCHMOCTD
IJIOTHOCTH M JIaBJIEHUS HACBIIIEHHOTO Tapa OT TeMIIepaTyphl, UX
HE3aBHCUMOCTh OT 00bEMa HACKILLIEHHOTO Mapa

2.1.14

BiaxxHOCTB BO31YXA.
OTHOCHUTENLHAS BIaXKHOCTD:

d) _ pnapa (T) _ pnapa (T)
pHacmmnapa (T) pHacmHmapa (T)

[[EASS

HaChIIIIapa

M

napa

M

p

HachIIIapa

(M




napa

(M

H3MeHeHne arperaTHbIX COCTOSIHUM BEIIECTBA: HCHApPEHUE U

2.1.15
KOHJICHCAIUS, KUTICHUE KUJIKOCTH
2116 H3MeHeHne arperaTHbIX COCTOSIHUM BEIIECTBA: IUIABJIEHUE U
KPUCTAJTU3AIIHS
2.1.17 [IpeoOpazoBanue sHEPTUU B (Pa30BBIX MEPEX0aaxX
2.2 TEPMO/IMHAMUKA
2.2.1 TenoBoe paBHOBECHE U TEMITepaTypa
2.2.2 BuyTpennss sHeprus
293 Tennonepenavya kak croco® M3MEHEHHsS BHYTPEHHEH SHeprum 0e3
coBepiieHus padboTel. KOHBEKINS, TEIIIOMPOBOAHOCTb, U3JIyUCHHE
KonuyecTBo TEIIOTHI.
VnenpHas TEMIOEMKOCTh BEIIECTBA C:
Q = cmAT
224 Q
CMAT
VYnenpHas Temnora nmapoodpazosanus L: Q = Lm.
2.25 VenpHas TermoTa miaBieHus A Q = Am.
VY aenpHas TemioTa cropanus Toruea g: Q = gm
DnemeHTapHas paboTa B TEPMOIMHAMUKE:
A = pAV
A
2.2.6 =
pAV
Brrunicnenue pabotsl no rpaduky mnpoiecca Ha pV-auarpamme
[IepBrIit 3aKOH TEPMOAMHAMUKH:
297 Q12 =AUz + Ay = (U, —Up) + 4




12

AU

12

12

Annabara:
Q12 =0= Ay, = (U; — Uy) = AUy,

12




12

(U

1~

AU

12

2.2.8 Bropoii 3akoH TepmoaunHamMuku. HeobpaTuMelie mporiecchl
[Ipunuune! geiictBus Temaossix MamuH. KITI:
I’]:Aﬂm =“-HJIP_|“—XM| |‘-—X.EEI'[|

2.2.9

2.2.10 MakcumanbHoe 3Hauenue KI1/I. [Tukn Kapho:




T.. — T

Harp mzl_

T}iﬂl’[
T, T

max N = Nggy, =

2211

YpaBHEHHE TEIIOBOTO OalaHca:
Q1 +Q2 + Q3+= 0

OJIEKTPOIMHAMUNKA

OJIEKTPUYECKOE IIOJIE

311

Onektpusanusi Tel U €€ MPOSBICHUS. DJNEKTpUYecKuil 3apsan. [IBa
BUJIa 3apsAfa. OJEMEHTAapHBbIM 3JIEKTPUYECKUM 3apsil. 3aKOH
COXPAHEHHUS ANEKTPUUYECKOTO 3apsia

3.1.2

Biaumoaericteue 3apsAa0B. Toueunsie 3apsaabl. 3akoH Ky.HOHaZ
B OJTHOPOAHOM BCHICCTBEC C I[PII)J'ICKTpPI‘-ICCKOﬁ MMPOHUIIACMOCTBIO
&

F:k|ﬂ?1|'|?'1_ 1 _|"_?1|'*?J

g’ 4dmes, 1°




3.1.3 Onexrpudeckoe noJie. Ero feiicTBre Ha 3JIEKTPHUECKUE 3apsiabl
Hanpsisk€HHOCTB 37IEKTPUYECKOTO OJIS:
- F
qnpo61-[bn71
E
q
IPOOHBIH
3.14 F
I[Tosne Toyeynoro 3apsna:
q
ET =k 2
r
E
r
k
r
2




OJITHOPOJHOC II0JIC:

E = const.

const.

Kaptrsbl 1TuHUN HAaOPsHKEHHOCTH 3TUX MOJIEN

HOTGHHI/I&J’IBHOCTB SJICKTPOCTATUYCCKOI'O IT0JIA.
PazHocTh MOTCHIUAJIOB Y HAIIPAKCHUC!:

Az = q(¢1 — P2) = —qAdp = qU.

12

(¢
3.1.5

1~

—A¢




qu.

IloTenumanbHas OHEPTHA 3apsaja B 3JICKTPOCTATUYCCKOM I10JIC:

W =qd
a¢
A=—AW
A
—AW

HOTGHHI/IaJ'I OJICKTPOCTATUYCCKOI'O I10JIA:

¢_ﬂ
T q
¢
q
W

CBs3b HaNpsDKEHHOCTH TOJSL M Pa3sHOCTH IMOTEHLUHUAIOB IS
OJTHOPOJIHOTO AneKTpocTaTryeckoro mossi: U = Ed

3.1.6

[IpuHIMN cynepno3nuuy 3IEKTPUUECKUX MOJIEH:

E:E1+E2+...,¢ = ¢1+¢2+...




3.1.7

HpOBOJIHI/IKI/I B DJICKTPOCTAaTUYICCKOM IIOJIC.
YcaoBue PaBHOBECHUS 3apAa0B: BHYTPH IIPOBOJHUKA
Et=0




1
0
, BHYTPH Y Ha [IOBEPXHOCTHU IIPOBOJIHUKA ( = CONSt
318 JIMDNEeKTpUKKM B DIIEKTPOCTATUYECKOM Ioje. Jluanexkrpudeckas
o IIPOHULIAEMOCTD BEILIECTBA €
KonpaeHcarop. D1eKTpoEMKOCTb KOHIEHCATOPA:!
q
C=—
U
C
u
q
3.1.9 DNEKTPOEMKOCTD TUIOCKOTO KOHJIEHCATOpa:!

£€0S
= P :gCO
C
d
g€
0




eC

3.1.10

HapaHHeJILHoe COCIMHCHNEC KOHACHCATOPOB!:
q=1q + q2+...,U1 = UZ ="'ICHapaJIJI - C1 + C2+

|}




napat

[TocnenoBareIpHOE COCTMHEHUE KOHICHCATOPOB:

1 _1.1,
Cnocn Cl CZ

U= U1+U2...,ql =dq; =...,




IIOCJI




OHeprus 3apsKEHHOr0 KOHAEHcaTopa:

U CU? 2
2 2 2C
wW
c
2
3.1.11 L
qu
2

Cu




3.2

3AKOHBI TTIOCTOSAHHOI'O TOKA

3.2.1

Cuia Toka:
1=2q

[Tocrostuusrit TOk: | = const
Jlst mocrostHHOTO TOKA ( = It

3.2.2

VY CoBus CyIECTBOBAHUS AIIEKTPUIECKOTO TOKA.
Hanpspxkenne U u DJIC E

3.2.3

3akon OMa Jy1s ydyacTKa LEeMnu:

I_U
"R

3.2.4

3HeKTquCCKOe COITPOTUBJICHUC. 3aBUCHMOCTD

COIIPOTUBJICHU




OJHOPOJHOI'O IMPOBOJHMKA OT €ro MJJIWHBI U CCUYCHHA. YaenpHOE
COIIPOTHUBJICHUEC BCIICCTBA.

[
R=ID§

Hctounuku Toka. 9JIC uctouyHmka Toka:

E _ ACTOpOHHI/IXCI/IJI
q
E
q
3.2.5
A
CTOPOHHUXCHUII
BHyTpeHHee conpoTUBIEHUE UCTOYHUKA TOKA
akoH Oma u1g moJsiHOM (3aMKHYTOM) 3JIEKTpUYECcKOU 1enu: E =
3 O E=IR
+ Ir, oTKy1a
3.2.6 E




[TapannenbHoe coeMHEHNE TPOBOHHUKOB!
I=11+12+..,Ul=U2=..
1 1 1

Rnapa}m Rl RZ

R

napasmi

3.2.7 E—

=—+—+.




[TocnenoBarenbHOE COETMHEHUE TIPOBOHUKOB:
U=UuUl+U2+.,11=12=.,
Rioen = Ry + Ry+...

II0CJ1




3.2.8

Pabota anexrpuueckoro Toka: A = [Ut.
3akon Jxoyns — Jlenma:

n o

2
Rt

Ha pesucrope

We)

>

Q = I?Rt

UZ
R:Q=A=12Rt=IUt=?t




MoIHOCTh OJICKTPUYCCKOT'O TOKaA:

Ad )
P=— =1IU
AL [0
TenoBasi MOIIIHOCTS, BEIACIIAEMAs HA PE3UCTOPE:
2 U -
P=I'R=—=]U
3.2.9 R
MomnaocTs HcTOUHMKA TOKA:
AA
p— CT. CHI —
PE = T =EI
4 Ar—l)
CB0OOHBIE HOCHUTENIM DJIEKTPUUYECKUX 3apsiIoB B MPOBOTHUKAX.
3210 MexaHu3Mbl TIPOBOJUMOCTH TBEPIBIX METAJIOB, PACTBOPOB H
o pacriaBoB JJIEKTPOJIUTOB, ra3os. [TonynpoBOAHUKH.
[TomynpoBOAHMKOBBIN THOT
3.3 MAT'HUTHOE I1OJIE
Mexannueckoe B3aUMOJIEWCTBUE MAarHuTOB. Mar"uTHoe IIOJIE.
Bexkrop  marauTHOM — wHAaykuumu. lIpuHunumn — cymepno3uinuu
MarHUTHBIX ITOJICH:
B =B, + B,+..
B
3.3.1
B
1




JIMHUM WMHIYKIMM MarHUTHOTO noJig. KapThHa JMHUNA WHAYKIUA
MarHMTHOTO TIOJI TOJIOCOBOTO M TOJKOBOOOPA3HOIO IMOCTOSTHHBIX
MAarHUTOB

OmneiT Opcrena. MaruuTHoe moJjie MpoBojAHMKA ¢ TokoM. KapTuna
JUHUM  MHAYKUMM  MarHUTHOTO  TOJS  JUIMHHOTO — NPSIMOTO

3.3.2
MPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHHUKA, KAaTYIIKHU C
TOKOM
Cuita Amriepa, e€ HanpaBJIeHUE U BEJIMYNHA:
F, = IBlsina
F
A
3.3.3 IBlsino.
, TJIe 0. — YTOJI MEX]ly HalpaBJIeHUEM IIPOBOJHUKA U BEKTOPOM
B
B
Cuna JlopeHua, e€ HalrpaBJIeHHE U BEJINYUHA!
Frop =I q | vBsina
F
3.34

Jlop




| gl vBsina
IZI€ 0L — YTOJI MEXAY BEKTOpaMHU

-

(%
\'
u

B
B

. HBI/I)KGHI/IG 3ap$1>1<eHH0171 YaCTHULbI B OTHOPOJHOM MAarHuTHOM I10JI€

3.4

OJIEKTPOMAT'HUTHAA UHAYKIMA

[ToToK BEKTOpa MAarHUTHON MHIYKIUU:
® = B,,S = BScosa

(o)
B
n
3.4.1
S
BScosa
i B
%
G729
3.4.2 SBnenue sanexkrpomaruuTHOM MHAYKIMK. D/{C nnayknuun
3aKoH 3JeKTpOMarHuTHo uHaykuuu Papases:
AD
343 E=——1 =-0
At Af—A)




3.4.4

q / f

DJIC uHAYKIMU B MPSIMOM MPOBOJHUKE JUTMHOH |, IBMOKyIIemcs co
CKOPOCTBIO

v
\'
w1
(
\'}
1
|
)

B OJTHOPOJIHOM MarHUTHOM TioJie B:
| E; |= Blvcosa

| E

Blvcosa

, TJIe 0. — YToJI MeX 1y BekTopoM B 1 Hopmaibio

n




K IINIOCKOCTH, B KOTOpOfI JIC)KAT BEKTOPLI

-

luv

|
%1
Y
; €CIH

[
|

1
1

B
B
, U

v
Y

TO




| E; |= Blv

Blv

3.4.5 [IpaBuino Jlenua
NHIyKTUBHOCTSH:
- o
T
L
|
3.4.6
(o)
, uma © = LI.
Camounnaykuus. 9JIC caMOMHAYKIUU:
AT
S ﬂu —H
)
DHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM:
W = LI?
L™ 2
w
3.4.7




LI

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 1 BOJIHbI

351

KonebGarenbHblii  KOHTYD. CBoOOJIHBIE ~ DJIEKTPOMArHUTHbBIE
KoJieOaHus B UIeaTbHOM KOJIe0aTeTbHOM KOHTYPE:

[0(7) = Guuasin( o1+ @)

L’[’fﬁl =g, =g, cos( ot +q) =I__ cos(er +q))

®opmyna Tomcona:

T =2nVLC
T
2
LC
, OTKyJa
2T 1
wn=—=—
T VvLC
w




2

LC

CBs13b aMIUTUTYBI 3apsiia KOHACHCATOpA C aMIUTUTYI0M CHIIBI TOKa
Py CBOOOJHBIX DJICKTPOMAarHUTHBIX KOJICOAHUAX B UIACATHBHOM
KoJieOaTeIbHOM KOHTYpE:

Qe = —

()]

3.5.2

3aKoH COXpaHCHUA SHEPIHUU B UACATIBHOM KoJie0aTeIbHOM KOHTYpE:

3.5.3

BBIHY)KILCHHLIC QJICKTPOMAruuTHBIC KoyieOanus. Pesonanc

3.5.4

[Tepemennniii Tok. [IpomsBoicTBO, mepenaua U MOTpedieHUE
ANEKTPUYECKOM SHEPTUU

cuU? . Lr* cuv’_ LI’
2 2 2 2

= const.

3.5.5

CBoiicTBa QJICKTPOMATrHUTHBIX  BOJIH. Bzaumnuas OpUucCHTAalUA
BCKTOPOB B SHGKTpOMaFHHTHOﬁ BOJIHC B BAKYYyMC:

E1LB1lc




3.5.6

[[Ixana 3MeKTPOMAarHUTHBIX BOJH. [IpuMeHEeHnEe AMeKTPOMArHUTHBIX
BOJIH B TEXHHUKE U OBITY

3.6

OIITUKA

3.6.1

[IpssMonMHENHOE pacnpoCTpaHEHUE CBETa B OJHOPOJIHOM cpene.
Toueunslit uctounuk. Jlyd ceera

3.6.2

3aKOHBI OTPAXKEHHUS CBETA.

a=p

ol B

S

3.6.3

[TocTpoenne n300pakeHuil B IIOCKOM 3epKaje

3.6.4

3aK0OHBI IIpCIIOMIICHUS CBCTA.

[Ipenomnenue cera:
n,sina = n,sinf.

sino,




sinf.

AOCOJIOTHBIN MMOKa3aTelb NPEIOMICHHUS:
c

Nasc = ;

abc

OTHOCHUTENLHBIN MOKA3aTEeIIh IIPECIOMIICHUA

n, v
Noruy ==
1 V2
n
OTH
n




XoJ nydei B Ipu3Me.
1"1 = 1"2 u H].}']. = Hz}.l
COOTHOIIIEHNE YacCTOT U COOTHOIIIEHHE UIMH BOJIH IIpU ICPEXOAC

MOHOXpPOMATHYCCKOI'0  CBC€TA YCpPE3 TIpaHHUy pa3acia ABYX
OIITUYCCKUX CPCI:

3.6.5

n,<n, ny

iy a
[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenpHbIN yrom MoaHOro BHYTPEHHETO OTPAKECHMUS:
, 1 n;
Sinay, = =—
Noru ny




Sina

1p

OTH

3.6.6

CO6I/IpaIOIJ_[I/Ie U pacCCuBArOUC JIMH3bI. Tonkas nuH3a. (DOKYCHOG
PACCTOAHUC U OIITHUYCCKAA CUJIa TOHKOM JIMH3HI:




3.6.7

®opmysia TOHKOH JIMH3BI:

Q|

|~

| =




VBenuueHue, JaBacMoe JIMH30M:

h 1f1
r=9="a
I
H
h
d
| f|

d T

A5\

F\ h
f

A
B cirydae pacceuBaromiei JIMH3LL:

3.6.8




!

1
DOﬁF—BO,




| fl

Xon syda, MPOLIEANIETO JUH3Y IMOJ NPOU3BOJIBHBIM YIJIIOM K €€
raBHOM onTtudeckoi ocu. [locTpoenune u3o0pakeHUH TOUYKU H
OTpe3Ka MpsSMOM B COOMpAIOUINX M PACCEHBAIOUIUX JIMH3aX U HX
cucTemMax

doroanmnapaT Kak ontudeckuil mpubop. ['ma3 kak onTuueckas

3.6.9
cuctema
WNnrepdepennuss  cBera. KorepeHTHble HUCTOYHHMKH. Y CIOBUS
HAOMIOJICHUs] MAaKCUMyMOB U MUHHUMYMOB B HMHTep(hEpEeHLIHOHHON
KapTHHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX HICTOYHHUKOB!
A
36 MAKCIIMYMBI — ﬁzlm;; m=0+1+2 +3
A
MITHIIMYMEI — A= 2m+l_]:, m=0,+£1,£2 £3 _
Hudpakumss  cBera.  [udpakumonnas  pemérka.  YcioBue
HAOIOJICHHs] TJIABHBIX MAaKCHUMYMOB IPH HOPMAaJbHOM MaJCHHUU
MOHOXPOMAaTHYECKOr0 CBeTa C JJIMHOM BOJHBI A Ha PEHIETKY C
nepuoaom d:
dsing,, =mA,m=0,+/-1,+/-2,+/-3,..
dsing
3.6.11 m
m,
m




3.6.12 Hucnepcus cBera
4 KBAHTOBAS ®U3MKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOWU 1Y AJIU3M
411 I'mnote3a M. Ilnanka o kBantax. ®opmyna I[Tnanka: E = hv
®oT1oHbl. DHeprus (HoToHa:
E=hv= he
=hv=—=pc
E
hv
A
4.1.2 L
hc
pc
Nmnynsce ¢poToHa:
_E h h
P=C=C¢ ™2




4.1.3 ®otoaddext. OnbiTel A.I'. CroneroBa. 3akoHbl poToddhdexra
VYpaBuenue DifHirelHa 111 GoTordpdexTa:
Ed)OTOHa = ABbIXOAa + EKuHmax'
4.1.4 E

(dhoToHa




ABBIX0OI1a
+

E

KHHMax

rie,

hc

ABbIXO,ELa

A

BbIXOJa

hv

= thp =

hc

hep

Kp




Kp

Kp

hc

KHHMaXxX

mv

max

Evunmax =

=e U3ar1




eU

3aIl

4.15

[laBiienue cpera.
JlaBneHue cBeTa Ha IMOJHOCTBIO OTPAKAIOILYI0 IMOBEPXHOCTh U HA
IIOJTHOCTBIO MOIVIOIIAOIYIO TOBEPXHOCTh

4.2

OU3NKA ATOMA

42.1

[ImanerapHas MOAENIb aTOMa

4.2.2

[Mocrynatet bopa. W3nydenne wu moryomeHue (HOTOHOB TIpH
Iepexo/ie aTOMa € OJJTHOTO YPOBHS SHEPTUH HA JPYTO:

hv _ e [E, —E

mn - .
Y

mw |

4.2.3

JInHelyaTele CIEKTPBHI.
CnekTp ypoBHEM 3HEPrUM aTomMa BOJOPOIa:

_ —13,69B

e

E

"

, n=1,2.3 _.
n

4.3

OU3NKA ATOMHOI'O APA

43.1

Hyxknonnass moxens sinmpa I'eitzenOepra — MBanenko. 3apsia spa.
MaccoBoe yucio sapa. M3otornsl

4.3.2

PagroakTHBHOCTB.
Anba-pacnan;

A A4 4
FX—>5,Y +;He

bera-pacnan.
DNEeKTPOHHBIN B-pacna:

A A 0 ~
X7 Y+ je+v,

Io3urponHslii B-pacnan;
A A 0=, o,
XY + G€+ v,

I'amMma-usiydyeHnue

4.3.3

3akoH PaAUOAKTUBHOT'O pacliaga:
—t

N(t) = Ny 2T

N(t)




[IycTte M — Macca palnOaKTUBHOTO BelllecTBa. Torma
-t
m(t) =mgy *x 2T

m(t)

m

0
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SnepHble peakuuu. Jlenenue U CHHTE3 saep
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