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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3uKe HaA YpPOBHE CpeaHero oOmero ooOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE IOJOKEHUN W TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTeabHOM mporpammsl, npeactaBieHHbIX B PI'OC COO, a Takxke
¢ yuéroM ¢enepanbHOl paboueld mporpamMmbl BocnuTaHus W KoHueniuu
npenojaBanus yueOHoro npeamera «dusuka» B 00pa3oBaTeIbHBIX OpraHU3aLMIX
Poccuiickoii denepannu, peanu3yonux OCHOBHbIE 00pa30BaTeNbHbIE IPOTPaMMBI.

[Iporpamma no ¢usuke onpenenser o0s3aTeNbHOE MPEIMETHOE COJEpKaHuE,
yCTaHaBJIMBAET PEKOMEHYEMYIO MOCIEI0BATEIbHOCTh U3YUCHUSI TEM U PA3/ICiioB
y4eOHOTO mpeaMera ¢ y4€TOM MEXKMIPEIMETHBIX UM BHYTPUIIPEAMETHBIX CBSI3EH,
JOTUKH y4eOHOro MpOoLEecca, BO3PACTHBIX OCOOCHHOCTEH  O0y4YaroIIMXCH.
[IporpamMma mo ¢u3uke Aa€T NpeACTaBIECHUE O IEJNAX, COACpKaHUM, OOIIen
cTpareruu OOy4yeHUs, BOCHUTAHMS M PA3BUTUS OOYYaIOIIMXCS CpeNCTBaMU
ydeOHoro npeamera « Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

N3ydenune kypca ¢uzuku yriiyOJaEHHOTO YpPOBHS MO3BOJISIET PEaTN30BaTh
3a1a4n Mpo¢eCCHOHATBHON OPUEHTAIlMH, HAMPaBICHO HA CO3/IaHUE YCIOBUM AJIs
IPOSIBJICHUS] CBOMX HHTEIUICKTYaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH KaxKIbIM
oOydJaronumcsi, KOTOpble HEOOXOAUMBI JUIsl TPOAOJKEHUS O00pa3oBaHHs B
opraHuzanusx MNpo(ecCHOHaTbHOTO 00pa30BaHUS M0 Pa3JIUYHBIM  (PU3KKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEHUATIBLHOCTSIM.

B nporpamme o ¢usuke onpenensorcs miaHupyeMbIe pe3yIbTaTbl OCBOCHHUS
Kypca (U3MKH Ha YpPOBHE CpemHero oO0miero oOpa3oBaHUS: JUYHOCTHBIE,
MeTanpeJMeTHbIe, TNpeaMeTHble (Ha  yrayonénHom  ypoBHe). HayuHo-
METOJIOJIOTUYECKON OCHOBOW JJisi pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METanpeIMETHbIM M MPEAMETHBIM pe3yJibTaraM OOy4YaroIIMXCS, OCBOUBIIHX
nmporpamMmy 1o (pu3uKe Ha YPOBHE CPEHETO O0IIeT0 00pa3oBaHus Ha YIIIyOJIEHHOM
YPOBHE, SIBJIIETCSI CHCTEMHO-AESATEIbHOCTHBIN OIXOI.

[Iporpamma 1o gu3uke BKIIOYAET:

IUTAaHUPYEMBbIE pe3yIbTaThl OCBOCHUS Kypca (PM3UKHU Ha YIIIyOJIEHHOM YPOBHE,
B TOM YHCJI€ IPEIMETHBIE PE3YJIbTATHI M0 F0JIaM 00yUYEHUS;

cojJiep;kanue yuyeoHoro npeamera « @u3uka» mo rogam o0ydeHus..

[Iporpamma no ¢usnke HMEEeT NPUMEPHBIA XapakTep U MOXET ObITh
UCIOJIb30BaHa YUYUTENSAMU (DU3UKHU ISl COCTABIIEHUSI CBOMX pabOYUX IPOrPaAMM.

[Iporpamma no (u3MKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENEH U
IOPEIOCTABISAET BO3MOXKHOCTH JUIsl peaju3alld  Pa3IudyHbIX METOJIUYECKHUX
NOJIXOJ0B K MpenojaBaHUi0 (U3UKK Ha YrIyOJEHHOM YpOBHE MpH YCIOBUHU
coxpaHeHus1 00s13aTeILHOM YacTH Coliep KaHus Kypca.

®du3nka Kak Hayka O HauOoisiee OOLIMX 3aKOHAX MPUPOJbI, BHICTYMNAas B
KayecTBe y4eOHOI0 IMpeJIMEeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY



3HaHUi 00 okpysxaroriemM mupe. [IIkonpHbIN Kypc GU3HKK — CUCTEMOOOpa3yOIni
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJIbKY (pU3MYecKre 3aKOHbBI
JexaT B OCHOBE IIPOIIECCOB U SIBJICHHM, HM3y4aeMbIX XUMHEH, OHUOJOTHEH,
dbusznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME UM AKTUBHOE
npUMeHeHne (U3NYECKUX 3HAHUM ONpeNeNuio Xapakrep M OypHOE pa3BHUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHM B chepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYEHHUsS] HOBBIX MATE€pUAJOB C 3aJlaHHBIMU CBoWcTBamH. M3ydenuwe ¢usuku
BHOCUT OCHOBHOW BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa
oOyuJaromerocsi, B OpMUPOBaHUE YMEHUN MPUMEHATh HAYYHBIA METOJ] MO3HAHUS
IPU BBIIOJHEHUH UMHU YUYE€OHBIX HCCIIEI0BAHUM.

B ocHOBY Kypca ¢pu3nku Ha ypoBHE CpeIHEro 00IIero o0pa3oBaHus MOJI0KEH
PAI UAEH, KOTOPbIE MOXKHO paccMaTpUBaTh KaK MPUHIIUIIBI €T0 TOCTPOESHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUH C HEW KypC SBISETCS JIOTMYECKHU
3aBepUIEHHBIM, OH COACPKHUT MaTepHal U3 BCEX pa3/ieioB (PU3HUKH, BKIIOYAET KaK
BOIPOCHI KJJACCUYECKOM, TaK 1 COBPEMEHHOMN (hU3HUKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuayn Kypca (puuku
o0beMHEH BOKpPYr (¢u3Mueckux Teopuil. Benymmm B Kypce sBIseTcs
(dopMupoBaHUE TPEICTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTE€pPHH, BEIIECTBE U
T0JIE.

Hoea zymanumapuzayuu. EE peanuzanusi NpeANoiaraeT HCIOJIb30BaHUE
T'YMAHUTAPHOTO MOTEHIMaIa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUS
(U3HKHU C pa3BUTHEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
¥ 3KOJIOTUYECKUMU MpoOIeMamH.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢busuku yriyOoaEHHOTO ypOBHS
MPEANOJIaracT 3HaKOMCTBO C IIMPOKHUM KPYTOM TEXHUYECKHX M TEXHOJIOTMYECKHUX
IIPUJIOKEHUM H3YyYEHHBIX TEOpUM M 3akOHOB. IIpum aTOM paccmarpuBarorcs Ha
YpPOBHE OOIIMX MPEACTABICHU M COBPEMEHHBIE TEXHUYECKUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonozuzayuu peansyercs IOCPEACTBOM BBEICHUS DIIEMEHTOB
colepKaHUs, TOCBSIIEHHBIX OSKOJOTMYECKUM IMpoOJjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKHU U TEXHOJIOTMH, a Takke O0O0CYKIEHUs
po6JieM palOHAIBHOTO MPUPOIOTIONB30BAHMS U HKOJIOTHYECKOM 0€30MacHOCTH.

OcBoeHue coJiepkaHusi MporpaMmsbl 10 (GU3HUKE JOHKHO OBITh MOCTPOCHO HA
MPUHIIMIIAX CUCTEMHO-IEATEILHOCTHOTO moaxoaa. Jis gpusuku peamuzamus 3THX
NPUHIIMIIOB 0a3UpyeTCsl Ha UCMOIb30BAHUM CAMOCTOATENBHOIO SKCIIEPUMEHTA KaK
MOCTOSTHHO JielcTByoero ¢akropa ydeOHoro mporecca. s yrmyOGiaéHHoro
YPOBHS — 3TO CHCTEMa CaMOCTOSITEJIBHOIO YYEHHMYECKOTO 3SKCIEPHUMEHTA,
BKJIFOYAIOUIET0 (DpOHTAJIbHbIE YYEHHMUYECKHE OIBITHI P H3YYEHUH HOBOI'O
MaTtepuaia, jabopaTopHbie paboThl U pabOThl MpakTukyma. [Ipu 3TOM BO3MOXKHBI



JIBa crioco0a peanu3aiuy GU3n4ecKoro npakTukyma. B mepBom ciyyae mpakTukym
npoBoauTcs b0 B koHIe 10 u 11 kimaccoB, nu0O0 Mmocjae MEpBOTO M BTOPOTO
MOJIYTOAMH B KaXKJIOM M3 3THX KJIacCOB. BTopoii cmocod — 310 uHTEerpamust padot
IPAKTUKyMa B CHUCTEMY JIa0OPATOPHBIX pabOT, KOTOpBIE MPOBOAATCS B IpOLIECCE
uzyueHusi paszzaena (temsel). [Ipu s3Tom mojx paboramMu MpakTUKymMa MOHUMAETCS
CaMOCTOATENIbHOE  MCCIIEIOBAaHUE, KOTOPOE TMPOBOJUTCS IO PYKOBOJICTBY
CBEPHYTOr0, 0000IIEHHOTO BUIa O€3 MOIIaroBOi MHCTPYKIIUH.

B mporpamme mno (@usnke cHucTeMa YYEHHYECKOro HKCIEPUMEHTA,
1a00paTOpHBIX pabOT W MpakTUKyMa MpelCcTaBieHa eIWHBIM mnepeuyHeM. Bribop
TEMaTUKH JJIA 3TUX BHUJIOB YUCHHUYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMU 00pa3oBaTEIbLHOTO MpoIiecca UCXO0Id U3 OCOOEHHOCTEH MOYypOYHOIO
IUTAHUPOBAaHUSI W OCHalleHus KaOuHera ¢usuku. [Ipm 3ToM obecneuynBaercs
OBJIAJICHHE OOYYaOIIUMHUCS YMEHUSMHU MNPOBOAUTH NpPsIMbIE W KOCBEHHbIE
U3MEPEHMsI, MUCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYMH U TMOCTAHOBKY
OMBITOB IO MPOBEPKE MPEMIOKEHHBIX THIIOTES.

bonbiioe BHUMaHKE yIENSIeTCs PEIEHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a/1ay.
IIpu 3TOM 11 pacU€THBIX 3a1a4 IPUOPUTETOM SABJISIIOTCSA 3aa4U C SBHO 3aJaHHOU
¥ HESBHO 33JJaHHOW (PM3UYECKON MOJEIbIO, TO3BOJISIONINE TPUMEHATh U3yUCHHBIC
3aKOHbl M 3aKOHOMEPHOCTH KaK M3 OJHOr0 paszjena Kypca, TaK U UHTErpupys
pUMEHEHUE 3HAHUN U3 Pa3HbIX pa3ienoB. /s kaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
SBIIAIOTCS 3aJjaHusl Ha OOBSCHEHUE/TIPEJCKAa3aHUuE NPOTEKAHUS (PUINUYECKHUX
SIBJIEHUW W TIPOIIECCOB B OKPY:KAIOIIEH >XKU3HM, TpeOyromue BpiOopa (HhU3nyecKoi
MOJIENN JJISl CUTYalluu IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoanusimu I'OC COO k maTepralibHO-TEXHUYECKOMY
obecrieueHunto yueOHoro mpoiecca Kypc Qu3uku yriayOaéHHOTO ypOBHS Ha ypOBHE
cpeaHero ooOmero o0pa3oBaHUs JOJKEH H3Y4daTbCsl B YCIOBUSX MPEAMETHOIO
kabuneta. B kaOunere ¢GU3UMKM JOKHO OBITH HEOOXOJIUMOE JIabopaTOpHOE
00opyI0BaHUE JIJIs1 BBIMIOJTHEHUS YKa3aHHBIX B IPOrpaMMe 10 (PU3UKE yUCHUUECKIX
OTIBITOB, TAOOPATOPHBIX PabOT M PabOT MPAKTUKyMa, a TAaKXKE JIEMOHCTPAIMOHHOE
000pyi0BaHUE.

JlemoHCcTpaninoHHOe o0OopyaoBaHue (opmMupyerca B COOTBETCTBHUU C
OPUHLKAIIOM MHHUMAJIbHOM JIOCTATOYHOCTH M OOECHEeYrMBaeT IMOCTAHOBKY
MEPEUUCIEHHBIX B MporpaMMe 10 (U3MKE KIIIOYEBBIX JAEMOHCTpAlUNA s
UCCJICIOBAHMUSI  WM3Y4YaeMbIX  SIBIIGHUW M  MPOIECCOB, HOMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlaGopatopHoe 00OpyJIOBaHHE [Jii YYEHUYECKUX MPAKTHUUYECKUX padoT
dopMupyeTcss B BHAE TEMaTHUYECKHMX KOMILIEKTOB M OOecledrBaceTCsl B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYX OOydJarommxcsi. TeMaTH4ecKHe KOMIUIEKTHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH TMOCTPOCHBI HA KOMILJIEKCHOM



UCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX MPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ IU(PPOBBIX JTaO0OpaTOPUH.

OCHOBHBIMU LEJSIMU U3y4YEeHHS PU3UKHU B 001IEM 00pAa30BAHUM SIBIISIFOTCS:

dbopMupoBaHWEe WHTEpPEca € CTPEMJICHUS OOyJaromuxcsi K HayIHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE UX HHTEIUICKTyaIbHBIX U  TBOPUYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE TPEACTABICHHH O HAyYHOM METOJIC MO3HAHUS U (HOPMHPOBAHUC
WCCIIeIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

dbopMHupOBaHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJbTaTa M3y4deHHs] OCHOB
CTpOeHHUS MaTepuu U HyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHUpoBaHUE YMEHUN OOBSICHATD SIBJICHUS C UCTIOJIb30BAHUEM (DU3UUECKUX
3HAHWH ¥ HAYYHBIX JOKA3aTeIbCTB;

dbopMHUpOBaHWE TIPEACTABICHUA O poNM (PU3MKU 171 PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHUH;

pa3BUTHE MpeJICTaBICHUM 0 BO3MOYKHBIX chepax Oymymieit
npodeccHoHanbHON AESTENbHOCTH, CBSI3aHHBIX C (U3UKOM, TMOArOTOBKA K
TanbHEHIIeMy 00YYEHHUIO B 9TOM HalPaBJICHHH.

JlocTmkeHne ATUX Telield 00ecTieunBaeTCsl PEIICHUeM CISAYIOIMUX 3a1ad B
nporiecce u3ydeHus Kypca GU3UKH Ha YPOBHE CpeTHEr0 00IIero oopa3oBaHus:

npUOOpPETeHNE CUCTEMBbI 3HAaHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TCOPHUAX,  BKJIIOYASd  MEXaHWKY,  MOJICKYJSIPHYIO  (U3HKY,
ANEKTPOINHAMUKY, KBAHTOBYIO (DU3HKY M DJIEMEHTHI aCTPOPU3HUKHY;

dbopMHUpOBaHNE YMEHHUI MTPUMEHATH TCOPETUICCKUE 3HAHUS I O0BSICHCHUS
bu3nueckux SIBICHUN B MPUPOJE W JUISI TPUHITHS TPAKTUYECKUX DPEIICHUN B
MOBCEAHEBHOM JKU3HU;

OCBOCHHE CITOCOOOB PEIICHUS Pa3TUIHBIX 33/1a4 C SIBHO 33JTaHHON (pr3ndecKoi
MOJIENIbI0, 3a/iad, IMOAPa3yMEBAIONINX CAMOCTOSTEIBHOE CO3JaHue (PU3NUECKOU
MOJIeNI, AJCKBAaTHOW YCJIOBHSIM 3a/ladyd, B TOM YHCJE 3a7a4 HWHXCHEPHOTO
XapaKkTepa;

NOHUMaHue (U3HYECKUX OCHOB M MPUHIIMUIOB JEHCTBUS TEXHUYECKUX
YCTPONCTB U TEXHOJOTUYECKHUX MTPOIIECCOB, UX BIMSHUSA Ha OKPYKAIOITYIO CPEIY;

OBJIAJICHUE METOJIaMUA CAaMOCTOSITEILHOTO TUIAHUPOBAHHSI W TPOBEACHUS
bu3nUecKuX OKCMEPUMEHTOB, aHaIW3a W HMHTEpPIpeTanuu  uH(opmaiuy,
oTnpeieeHus JOCTOBEPHOCTH MOTYYEHHOTO pPe3yJIbTaTta;

CO37aHUE YCJOBUH JJIsi Pa3BUTHS yYMEHHUH TNPOEKTHO-MCCIIEI0BATEILCKOM,
TBOPYECKOU EATEIBHOCTH;

pa3BuTHE MHTEpeca K chepaM nmpodhecCHOHATHHOU ACATEIBHOCTH, CBI3aHHON
¢ GUBHKOIA.



B cootBerctBun ¢ tpeboBanusiMu PI'OC COO yrinyOn€éHHBIA YpPOBEHB
u3ydeHus: yuyeOHoro mnpeamera «®Dus3uka» Ha YpPOBHE CpEAHET0 OOUIETro
oOpa3zoBaHusi BbIOMpaeTcs OOYyYaloIMMHUCS, [UIAHUPYIOIIMMHU POJOJIKEHUE
00pa3oBaHMs MO CIEUUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQPUII.

Ha uzyuenune usuku (yrayOn€HHBIN ypOBEHb) HA YPOBHE CPEHETO OOIIETO
obpazoBanus orBoauTcs 340 yacoB: B 10 kmacce — 170 gacoB (5 yacoB B HEIENIO),
B 11 kiacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemeiit B mnporpamme 1o (U3UKE TMEpPEeUCHb JIa0OPaTOPHBIX U
NMPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
poBeNeHUsT JTA0OPATOPHBIX PabOT M OMBITOB C YYETOM HMHAMBHUAYaJbHBIX
0COOCHHOCTEH 00yJarOIIMUXCS.



COJEPXAHUE OBYUYEHUA
10 KITACC

Pa3znes 1. Hay4Hnblii MeTOA MO3HAHUS IPUPOABI.

®duszuka — pyHIaMeHTalbHasg HayKa o npupoje. HayuHslid MeTo mo3HaHus U
METO/IbI UCCIIEIOBAHUS (PUBNUECKUX SABIICHUH.

DKCIepUMEHT U TEOpHsl B Ipolecce Mo3HaHus npupoisl. Habmonenue u
AKCIIEPUMEHT B (PU3HKE.

Cnoco0Obl u3MepeHus: (U3MYECKUX BEIMYMH (QHAJIOTOBbIE W LU(POBbBIE
U3MEpPUTEIIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TaATYUKOBBIE CUCTEMBI).

[TorpemmnocTrt  w3MepeHuit  Qu3nyeckux BenuuuH  (aOCONMIOTHASs U
OTHOCHUTEJIbHAs).

MopenupoBanue (pU3MYECKUX SBJICHUM M MPOLIECCOB (MaTepuaibHas TOYKA,
a0COJIIOTHO TBEPOE TEIIO, UCANbHAS KUIKOCTh, UACANbHBIN a3, TOUCUHBIN 3apsii).
I'mnoresa. ®U3nyecKuil 3aK0H, TPAHULIBI €r0 NPUMEHUMOCTH. DHU3nyeckas Teopusl.

Pons u Mecto ¢usmku B (HOpPMHUPOBAHUM COBPEMEHHOW HAayYHOW KapTHHBI
MUpa, B IPAKTUYECKON JEATEIbHOCTH JIFOACH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3MepeHne cuipl TOKAa M HAPSKEHUS B LEMN TOCTOSIHHOTO TOKA MPH ITOMOIITU
aHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1u(ppoBoi naboparopueit o Qusuke. [Ipumepsl usmepeHus
(bu3HUEeCKUX BEIIMYUH TP MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pasznes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABMKeHUE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a1a41 MEXaHUKH.

Pannyc-BexkTop MarepuanbHOW TOYKHM, €r0 IPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[Tepemelienue, CKOpoCcTh (CpeAHsisi CKOPOCTb, MIHOBEHHasi CKOPOCTh) M
YCKOPEHUE MaTepUajbHOW TOUYKHM, UX MNPOEKUUMH HAa OCH CUCTEMbI KOOPJHHAT.
CioxxeHue nepemMeneHni U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U pABHOYCKOPEHHOE MPSIMOIMHENHOE JBUKEHHUE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IyTH MAaTEPUATIbLHON TOYKHA OT BPEMEHHU U MX
rpaduKu.

CBoOoaHOe maneHue. YCKOpeHHe CBOOOJHOro mnajeHus. [[BukeHue Tena,
OpOILIEHHOIO0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH M
YCKOPEHHMSI MaTEPUATILHON TOYKH OT BPEMEHU U UX I'PaPUKU.



KpuBonuueninoe  nBukeHue. JIBMKEHME  MarepualbHOM TOYKM 11O
OKPY>KHOCTH. YTJOBas M JIMHEWHas cKopocTh. Ilepuon u yactora oOpalleHus.
[lenTpocTpeMuTeabHOe (HOPMAIbHOE), KacaTelbHOE (TAHM€HUUAIBLHOE) U IMOJHOE
YCKOPEHUE MATEPUATIBHOM TOUKHU.

TexHuyeckre yCTpPOIICTBA W TEXHOJOTMYECKHE MPOLECCH: CHUIOMETD,
JIBHKEHUE CHAPSAJIOB, LIEMHBIE, IECTEPEHYATHIE U PEMEHHBIE IIEPEAAYH, CKOPOCTHBIE
JTUQTHI.

Jemoncmpayuu.

Mogens cuctembl OTCUETA, WILTIOCTPAIUs KUHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

CniocoObl ucciae10BaHusl IBHXKCHHM.

WnnmrocTpanust npeaenbHoro nepexo/ia i \BMEpeHne MrHOBEHHOM CKOPOCTH.

[IpeobpazoBanue ABUAKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3/IyXe U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OpPOIIEHHOrO MOJ yIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.

Hanpasnenue ckopocTu npu ABUKEHUH MO OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE ITyTeH, TPACKTOPUM, CKOPOCTEN JBUKEHUS OJTHOTO W TOTO K€ Teja
B Pa3HBIX CHUCTEMAaX OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3ydenune HEpaBHOMEPHOTO JABMXKEHHS C IIEJIbIO OMpEIeNIeHUs] MTHOBEHHOM
CKOpOCTH.

N3Mepenue yckopeHus NMpu NpSIMOJIMHEWHOM PaBHOYCKOPEHHOM JBHKEHUU
110 HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TYTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JBI>KCHUU.

N3mepenue YCKOpPEHUSA CBOOOTHOTO MaJICHUs (pexoMeHI0BaHO
UCIOJIb30BaHuE IU(GPOBOIL TabOpaTOpUN).

N3yuenue nBrxenus tena, OpoleHHOro ropu3oHTanbHo. [IpoBepka runoress
O IMpsAMON MNPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXIY NAIBHOCTBIO MOJIETA WU
Ha4aJIbHOM CKOPOCTBIO TEIA.

N3ydenune IBHXKEHUS Tela MO OKPYXHOCTH C IOCTOSSHHOM MO MOMYJIO
CKOPOCTBIO.

NccnegoBanue 3aBUCUMOCTH NIEPHOJIa 0OpaIieH!s] KOHUYECKOTO MasiTHUKA OT
€r0 MapaMeTpPOB.

Tema 2. /lunamuxa.



[IepBpii 3akoH Hbrorona. MHepumanbHble cuctembl oTcyéra. [IpuHIMD
otHocuTenbHOCTH ["anmunes. HeunepuuanbHbie cucTeMbl OoTcuéra (OmpenesieHue,
IpUMEPHI).

Macca Tena. Cuna. [IpuHuun cyneprno3uiuy Cui.

Bropoii 3akoH HeroToHa 1151 MarepuaibHONU TOYKH.

Tpernii 3ak0oH HproTOHA 1151 MaTepUanbHbBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUA. OKBHUBAJIEHTHOCTh TI'PABUTAMOHHON H
WHEPTHON MacCCBI.

Cuna TsxecTu. 3aBUCUMOCTD YCKOPEHHSI CBOOOHOTO MaIeHUS OT BBICOTHI HaJl
MOBEPXHOCTHIO IJIAHETHI U OT reorpaduieckoi MHUpOoThl. J{BUykeHue HeOECHBIX Tell
U UX cnyTHUKOB. 3akoHbl Kemnepa. [lepBasg kocMuuyeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tenma. Bec Tema, aBmxkymerocs c
YCKOpPEHHEM.

Cuina tpenusi. Cyxoe Tpenue. Cuiia TpeHUs CKOJIBXKEHUS U CUIIa TPEHUS MOKOSI.
Koaddumuent tpenust. Cuna conpoTUBIEHUS IPU JBUKEHUU TeJa B )KUIKOCTH WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO IBUKEHUS.

Hasnenune. ['mapocratnueckoe nasinenue. Cuna Apxumena.

TexHu4yeckre yCTPOMCTBA M TEXHOJIOTMYECKHE NPOLECCHI: IMOAIIMITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGnronenue nBMKeHUs TeJl B MHEPLUUAIBHBIX M HEMHEPIUAIbHBIX CHCTEMAaX
OTCYETA.

[IpuHIKT OTHOCUTENBHOCTH.

Kauenne pnByx UOWIMHAPOB WM ILIAPOB PA3HOM MACChl C OJWHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIbHO HEMHEPIIUAIBLHON CUCTEMBI OTCYETA.

CpaBHeHHE paBHOJEHCTBYIOLIEH TPUIIOKEHHBIX K TEITy CHJI C POU3BENECHUEM
Macchl TeJa Ha €ro YCKOPEHHE B HHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cwil, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOICUCTBUSA TEIL.

H3mepenune macc o B3aMMO/ICMCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U aJCHUN.

[{enTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUIT TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxkcnepumenm, nadbopamopnuie padomul, npaKmMuKym.

N3mepenne paBHOJEHUCTBYIOIIEH CUJI MPU JABUKEHUU OpycKa MO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka TUIOTE3I O HE3aBHCHUMOCTH BpPEMEHHU [BIKEHHS Opycka IO
HAKJIOHHOM IIJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro0 MaccChl.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYXUHE U
pPE3UHOBOM 00pasiie, OT X AehopMaIiii.

N3ydyeHne ABUKEHUSI CUCTEMBI TEJ, CBSI3AHHBIX HUTHIO, IEPEKUHYTON yepes
NErKuit OJIOK.

N3mepenne xoddduiineHta TpeHHs MO BEITUYUHE YTIIOBOro Koddduimenta
3aBucuMoctu Fp(N).

NccnenoBanue aBmxeHUs: OpycKa M0 HAKJIOHHOW IMJIOCKOCTH C MEPEMEHHBIM
K03 PUIIMEHTOM TPEHUSI.

N3ydenue nBuKeHUs rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AGcomoTHo TBEpHoe Teno. [locTymarenbHoe W BpallaTeIbHOE JBUXKEHHUE
TBEPAOro Tena. MOMEHT CHWIIBI OTHOCUTENIBHO OCH BpaiieHus. I[liedo cuibl.
CrioxeHne cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LlenTp TskecTu Tena.

YcnoBus paBHOBECHs TBEPAOTO TeEA.

YcroitunBoe, HeyCTOHYNBOE, Oe3pa3IMIHOE PaBHOBECHE.

TexHuyeckre yCTpOWCTBA W TEXHOJOTHYECKUE TMPOLECCH: KPOHILUTEWH,
CTPOUTEIIBHBIN KpaH, pelI€TYaThie KOHCTPYKLIMH.

Jemoncmpayuu.

VY ci10BUsl paBHOBECHUSL.

Bunsl paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

UccnegoBanne ycnoBHil paBHOBECHS TBEPAOTO Tejla, HMEIOIIETO OCh
BpAILCHHUS.

KoncTpynpoBanue KpOHIITENHOB U PACYET CUII YIIPYTOCTH.

N3ydenune ycToMunBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAlb OMOPBHI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

NmMnynec MmaTepuaabHOM TOUYKH, CHCTEMBI MaTEpUAIbHBIX TOUeK. L{eHTp Macc
CHCTEMBI MAaTEPUAIBHBIX TOUYEK. Teopema 0 ABUKEHUHU LIEHTPa MacC.

Nmnynbece criibl 1 N'3MEHEHUE UMITYJIBCA TENA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBHKEHHUE.

MoMeHT umIynbca MarepualbHOM TOuYkHW. IIpencraBieHne 0 COXpaHEHUH
MOMEHTAa UMITYJIbCA B HEHTPAIBHBIX MOJISX.

PaGota cunpl Ha MaJioM M Ha KOHEYHOM TiepemernneHuu. [ 'paduueckoe
Ipe/icTaBlieHne paboThl CUIIBI.

MOIIIHOCTH CHJIBL.

Kunernyeckass sHeprusi MarepuaqbHOM TOUKH. Teopema 00 H3MEHEHHUH
KUHETHYECKOW SJHEPTUU MATEPUATIBHOU TOUKHU.



[loreHnManbHBlE W HENOTECHUMAIbHbIE CWIBL. lloTeHnManbHas >HEprus.
[ToTennmanbHas 3Heprust ynpyro nepopmupoBaHHOM NpyskuHbl. [loTeHUMambHas
SHEprus Tejla B OJHOPOJIHOM I'paBUTAMOHHOM noJie. [loTeHnmanpHas sHeprus rena
B TPAaBUTALIMOHHOM MOJ€ OJHOPOAHOrOo Mmapa (BHyTpH M BHe Iuapa). Bropas
KOCMMYECKast CKOPOCTb. TpeThbsi KOCMUUYECKast CKOPOCTb.

CBsi3b pabOTHI HEMOTEHIIMAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKON YPHEPTrUu
CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKON IHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHenue bepHyIUd [ WICAUIBHOM KUJIKOCTHM KaK CIIEICTBHE 3aKOHA
COXPAaHEHUS MEXaHUYECKON IHEPTHH.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLIECCHI: JBHKECHUE PAKET,
BOJOMET, KOTIEP, MPY>KUHHBIN MTUCTOJIET, TAPOCKOIL, (PUTypHOE KaTaHUE HA KOHbKaX.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

N3MepeHne MOIIHOCTH CHJTBI.

M3MeHeHune 3Hepruu Tella Mpu COBEPLIEHUU PAOOTHI.

B3anmHbIe NpeBpamieHuss KWMHETUYECKOM M TOTEHIMAIbHOM JHEPTUU IIPHU
JNEUCTBUU Ha TEJIO CUJIBI TSHYKECTH U CWIIBI YIIPYTOCTH.

CoxpaHeHue dHepruu npu cBOOOIHOM NaJACHUU.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenne nmnyiibca Tena no TOpMO3HOMY ITyTH.

N3mepenne cuitbl TArM, CKOPOCTH MOJIEIN JIEKTPOMOOWIIS U MOIIIHOCTH CUJIBI
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccnenoBanne COXpaHEHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJACHCTBHH.

N3MepeHne KNHETUYECKON YHEPTHUM TEJIA 10 TOPMO3ZHOMY Iy TH.

CpaBHeHHE U3MEHEHMSI MOTEHIIMAIbHONW YHEPTHH MPY>KUHBI C pabOTOM CHUJIIBI
TPEHUS.

Omnpenenenre pabOThl CHJIBI TPEHUS MPHU ABUKEHUU Tejla MO HAKIOHHON
IIJIOCKOCTH.

Paszpnes 3. MousiekyasipHas pu3uKa ¥ TEPMOJAMHAMMKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOT MeOopUU.

OCHOBHBIE TOJOXKEHUSI MOJEKYIsIpHO-KHHEeTHUeckor Teopun (MKT), wux
onbITHOE 00ocHOBaHue. [{uddysus. bpoyHoBckoe aBmxeHue. Xapakrep ABUKEHUS
Y B3aMMOJICHMCTBUS YaCTHUIl BewlecTBa. MoOJenu CTpOEHUs ras3oB, JKUAKOCTEH WU
TBEPABIX TEN U OOBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojenel. Macca n
pa3mepsl MoJiekyJa (aTtomoB). KonnuecTBo BemiectBa. [locTtositHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ usmepenus. lllkana
temrneparyp Llenbcus.

Mopenps uaeanbHOro ra3a B MOJIEKYJSIPHO-KUHETUYECKON TEOPUU: YaCTHULIbI
rasa JIBU>KYTCsl XaOTHYECKH M HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

l'azoBeie 3akonbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomOTHAs
temrneparypa (mkana temneparyp KenbBuna). 3akon lansToHa. M3ompoieccsl B
UJCaIbHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. ['paduueckoe
IPEICTAaBIEHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3b  MEXIy [JaBJICHHEM W  CpPEJAHEM  KUHETUYECKON  SHepruei
MOCTYNATEIbHOTO TEIUIOBOTO JBUKEHUS MOJEKYJ HICAIbHOrO ra3a (OCHOBHOE
YPaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOTO T'a3a).

CBs13b a0CONIOTHOM TeMnepaTypbl TEPMOJIMHAMUYECKOU CUCTEMBI CO CpeHEN
KMHETUYECKOW dHEPrUel MOCTYyNaTEIbHOIO TEIUIOBOTO IBUKEHUS €€ YaCTHIL.

TexHn4eckne YCTPOWCTBA M TEXHOJIOTUYECKHE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMaTEePUaoB.

Jemoncmpayuu.

Mopenu IBUKEHHUS YaCTHI] BEIECTBA.

Monens OpOyHOBCKOTO ABUKEHUS.

Buneopoinuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBHKEHUSI.

Juddy3us xuakocTei.

Mogaens onbita LlTepHa.

[IputsxeHne MOIEKYII.

Moenu KpuCTALUTMYECKUX PEUIETOK.

Habmtonenue u ucciaenoBaHue U30MpoIeccoB.

Yuenuueckuit skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanne Tmpolecca YCTaHOBIEHHMS TEIUIOBOIO PABHOBECUS IPH
TEMI000MEHE MEXKTY TOPSUYEH U XOJIOAHOU BOJOM.

N3yueHne H30TEpMHUUYECKOrO0 mpouecca (PEeKOMEHJIOBAHO WCIIOIb30BaHUE
1 poBoit TabopaTopun).

N3ydenune n30XopHOro mpoiecca.

N3yuyenue nzob6apHoOro mnpoiecca.

IIpoBepka ypaBHEHUS COCTOSHMUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (T[]) cucrema. 3agaHue BHEUMIHUX YCIOBUW ISt
TEPMOJIMHAMHYECKON CUCTEMbl. BHElIHME U BHyTpeHHUE napaMeTpbl. [lapameTrprl
TEPMOJIMHAMHYECKON CUCTEMbI KaK CPEAHME 3HAUYCHUS BEJIMYMH, ONTMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIINYECKOM YPOBHE.

HyneBoe Hauamo TepmoamHaMuku. (CaMONpPOUW3BOJIbHAS — PEIAKCALIMS
TEPMOANHAMHYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.



Moaenps uI€aTbHOTO Ta3a B TEPMOJMHAMUKE — CHUCTEMA YPABHECHUM:
ypaBHeHHe MenaeneeBa—KiianeiipoHa u BbIpaXK€HUE JIsI BHYTPEHHEH SHEPTUH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJENIM: HU3Kash KOHIEHTpAlLUsl YaCTHll, BHICOKHE
TeMneparypsl. BeipaxkeHue Jyisi BHyTpEHHEW dHEPrur OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3ucratnueckue u HeCTaTHUYECKUE MPOLECCHI.

DneMeHTapHasi pabota B TepMoJuHaMuKe. Boruucienue paboTel 1o rpaguky
Iporecca Ha pV-auarpaMmme.

Termonepenada  kak  crmoco0 — W3MEHEHWs ~ BHYTPEHHEW  DHEPTUU
TEPMOJIMHAMMYECKOW  cHUcTeMbl 0e3  coBepiieHuss pabotel.  KonBekuus,
TEIJIONPOBOIHOCTb, U3TyUYCHHE.

KonnuectBo Ttemnorel. TennoéMKocTh Tena. YaelnbpHas W MOJSIpHas
TEIUIOEMKOCTH BENIECTBA. YpaBHeHHMe Maliepa. YaenbHas TEIIOTa CTrOpaHus
TormBa. Pacu€r KomuuecTBa TEmIOTHl mOpu Temionepenadye. Illonstue 00
aauabaTHOM IIpoIiecce.

[IepBblii 3aKk0H TepMOAMHAMUKU. BHYTpeHHsIs sHEprusi. KoinndecTBO TEmIOThI
u paboTa Kak Mepbl U3MEHEHUsS BHYTPEHHEW SHEPruud TEPMOJIMHAMHYECKON
CHUCTEMBL.

BTopoii 3ak0H TepMOJIMHAMUKH JJ1sl PABHOBECHBIX IMPOLIECCOB: YePE3 3aJaHHOE
PABHOBECHOE COCTOSTHUE TEPMOJUHAMUYECKOW CHUCTEMBI MIPOXOAUT €IUHCTBEHHAS
aguabaTta. AGCONIOTHAs TeMIIepaTypa.

BTopoii 3akoH TepMOAMHAMUKY 1711 HEPABHOBECHBIX MPOIECCOB: HEBO3MOMKHO
nepeaaTh TEIJIOTY OT 00Jiee XOJOAHOTO Tela K 0oJiee HarpeTomy 0e3 KOMIIEHCAlluu
(Knaysuyc). HeobpaTuMoCTh IpUPOAHBIX TPOIECCOB.

[Tpunnunel nectBus TermioBbix MamuH. KIIT/I.

Maxkcumansnoe 3nauenue KITJI. ukn Kapho.

DKOJOTUYECKUE ACIEKTHI UCIOJIb30BAHUSA TEIUIOBBIX JBUTaTenen. TermioBoe
3arpsA3HEHHUE OKPYKAIOIIEH Cpe/ibl.

TexHuyeckre yCTpOMCTBA M TEXHOJOIMYECKHE IPOLIECCHI: XOJOAUIbHUK,
KOHJUIIMOHEp, AMU3EJbHBIA W KapOIOpAaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TeMIIepaTyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJI0OB C
MCIIOJIb30BaHUEM TEIJIOBOTO HACOCA, YTUIN3AIMS OMOOPTraHUYECKOTO TOTUIMBA JIJIst
BBIPAOOTKU «TETUIOBON» U DJIEKTPOIHEPTHH.

Jemoncmpayuu.

N3MeHnenune TemriepaTypsl py aauadaTuueCckoM pacIIupEeHUH.

BosznymiHoe oruuso.

CpaBHeHUE yJEIbHBIX TEIIOEMKOCTEN BEILIECTB.

Crioco0Obl U3BMEHEHHS! BHYTPEHHEH SHEPTHH.

UccnenoBanue annadbaTHOTO TIpoliecca.



KomnbrotepHbie MOAEIN TEIUIOBBIX JBUTATEIECH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenue yaenbHONU TENI0EMKOCTH.

Hccnenosanue nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aguabaTHOTO IIpoIlecca.

N3ydenne B3aMMOCBSI3W SHEPIHUU MEKMOJIEKYISIPHOTO B3aUMOICHCTBUS M
TeMIEPaTypbl KUIIEHUSI )KUJKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[Tapoo6pa3oBanue u koHACHCaNMs. MicnapeHue u KuneHue. Y aeibHast TerioTa
napooOpa3oBaHusl.

HacellieHHBIE W HEHACBINIEHHbIE mapbl. KauecTBEHHas 3aBUCHMOCTD
IJIOTHOCTHU W JABJICHUS HACBIIIEHHOTO IMapa OT TEMIIEPATypbl, UX HE3aBUCUMOCTD
0T 00BbEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTb TeMIIEPaTypbl KUTIEHUS OT JIaBJICHUS
B JKMJIKOCTH.

BraxxnocTs Bo3yxa. AGCONMIOTHASI U OTHOCUTEINIbHAS BIaYKHOCTD.

TBépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctayuioB. IlnmaBiieHMe W KpuUcTaM3anus. YJIEJIbHAas TEIUIOTA IUIABJICHUS.
CyOnumarnusi.

Jledbopmanmu TBEporO Tena. Pactsokenue u cxxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmariui.

TeroBoe pacimiupeHue XKUIKOCTEH U TBEPABIX Tel, 00bEMHOE U JIMHEHHOE
pacuiipenrue. AHTAapMOHU3M TEIUIOBBIX KOJIeOaHUM YacTHIl BEIIECTBA KaK MPpUUYUHA
TEIJIOBOTO PaclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B (pa30BbIX NMEPEXOIaX.

VYpaBHeHue TermioBoro dajgaHca.

[ToBepxHocTHOE HaTsKeHHE. KoA(DPUIIMEHT MOBEPXHOCTHOTO HATSKECHHS.
Kanmmnapusie sBnenus. J[aBneHue noa UCKPUBIEHHOW MOBEPXHOCTHIO )KUIKOCTH.
®opmyna Jlannaca.

TexHuueckne yCTpOMCTBA M TEXHOJIOTUYECKHE IIPOLECCHI:  KUJKHE
KPUCTAJLJIbI, COBPEMEHHBIE MAaTEPUAIBI.

Jemoncmpayuu.

TennoBoe pacmnpeHue.

CBoiiCcTBa HACBHIILIEHHBIX MTAPOB.

Kunenue. Kunenne npyu noHMKEHHOM JIaBJICHUU.

N3mepenune cuiibl MOBEPXHOCTHOTO HATSHKEHUS.

OnbITHI ¢ MBUIBHBIMU TUIEHKAMMU.

CmaunBaHue.

Kanunnspasie siBeHus.

Mopaenu HEHbIOTOHOBCKOM JKHUIKOCTH.



Crioco0Obl U3MEepeHUs BIaKHOCTH.

Hccnenoanne HarpeBaHus U IUIABICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Bunbl nedopmanmii.

Habnronenue mansix nedopmariuii.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomut, npaKmuKym.

N3ydenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUJIKOCTEM.

N3MepeHne yaenpHOM TEMIOTHI MJIABJICHHUS JIbJA.

N3ydeHune CBOMCTB HACHIIIEHHBIX MTAPOB.

N3mepenre aOCOMIOTHOM BIAXKHOCTM BO3AyXa M OILIGHKAa MacChl MapoB B
IIOMELIEHUH.

N3mepenne kodgduiinenTa moBEpXHOCTHOTO HATSKEHUSI.

N3mepenune moaynst FOHra.

HccnegoBanue 3aBUCMMOCTH  JeopmManuu  pe3sMHOBOro oOpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. JaekTpoguHaMH KA.

Tema 1. dnekmpuueckoe no.e.

ONeKTpu3aums Ten U €€ MPOSBICHMS. JJNEKTpUUYECKuU 3apsna. /IBa Buaa
JJEKTPUYECKUX 3apsAnoB. [IpOBOOHWKHM, MAMAJIEKTPUKM M MOJYIPOBOJAHHUKH.
DneMeHTapHbIN JIEKTPUYECKUN 3apsil. 3aKOH COXPAHEHHMSI JJIIEKTPUUYECKOT0 3apsia.

BzaumopeiictBue 3apsiioB. Toueunsie 3apsiasl. 3akoH Kynona.

DnekTpuueckoe nose. Ero neiicteue Ha 3JIEKTPUUECKUAE 3apsbl.

Hanpsixénnocts  anextpuueckoro mnons. IIpoOueiii  3apsan.  JIlunuwm
HANPsHKEHHOCTH 3IEKTPUYECKOro nofist. OHOPOAHOE ANEKTPUUECKOE TOJIE.

[ToTeHIMaNIBHOCTL 3JIEKTPOCTATUYECKOIO IOJA. Pa3sHOCTh MOTEHIMATIOB M
HarnpsbkeHue. [loTeHmanbHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMaN ANEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSIYKEHHOCTH MOJSA U PAa3HOCTU
NOTEHIMAJIIOB JUISl AJIEKTPOCTATUYECKOro TMojis (KaKk OJHOPOJHOrO, TaK U
HEOJTHOPOJHOTO).

[IpuHUMD Cynepno3uuy dIeKTPUYECKUX TTOJIEH.

[Tone Toueunoro 3apsiima. Ilosne paBHOMepHO 3apspkeHHOM cdepbl. [lome
PaBHOMEPHO 3apsKEHHOro mo o00béMy Imiapa. Ilosme paBHOMEpPHO 3apsKEHHOU
OECKOHEYHOM IUIOCKOCTU. KapTuHbl JIMHUN HaNpsHKEHHOCTHM H3THX NOJEH U
DKBUIIOTEHLIUAJIBHBIX ITIOBEPXHOCTEM.

[IpoBOOHUKH B 3EKTPOCTATUYECKOM TMOJIE. Y CIOBUE PABHOBECHS 3apsI0B.

JIVDNEeKTpUKU B DJIEKTPOCTATUYECKOM  TIOJIE. Jusnexkrpruueckas
IIPOHUIIAEMOCTD BEIIECTBA.

KonpeHcaTop. DieKTpoEMKOCTh KOHJIEHCATOPA. DIIEKTPOEMKOCTD IIOCKOTO
KOHJIEHCATOpa.



[TapaiutennbHOE coeMHEHME KOHAEHCATOPOB. [locmenoBaTenbHOe COeIMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCATopa.

JIBrKeHME 3apsyKEHHOW YaCTULIBI B OJJHOPOIHOM JJIEKTPUYECKOM IIOJIE.

TexHnueckne yCTpOMCTBA M TEXHOJIOTMYECKHME MPOLECCHI: SIIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTATHUYECKasl 3allliTa, 3a3eMJICHHE DJIEKTPONpHUOOpPOB,
KOHJIeHcaTophl, reHeparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO M MIPUHLINI AEUCTBUSA DIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Mogens anekTpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOOHUKH B DIEKTPUYECKOM MOJIE.

DJIeKTpOCTaTUYECKasl 3alIUTa.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IIOCKOrO KOHAEHCAaTopa OT IUIOIIAAH
MJIACTHH, PACCTOSHUS MEXAY HUMH U IUAJIEKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsKEHHOTO KOHIEHCATOPa.

3apsiika U pa3psika KOHJIEHCAaTopa YEPE3 PE3UCTOP.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmMuKym.

O1ieHKa Cuil B3aUMOICHCTBUSA 3aPSXKEHHBIX TEI.

HaGnronenue npeBpallieHHs 3HEPTUH 3apsSKEHHOTO KOHJEHCATOpa B SHEPTHUIO
V3JIy4YCHUSI CBETOANOA.

N3yyeHnne nporekaHus TOKa B LENN, COAEPIKAILIEH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHLIUAJIOB (HampspKEeHUsT) npu
NIOCJIE0BATENBHOM COEAMHEHNH KOHAEHCATOPOB.

HccnenoBanue paspsaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 31eKmpuyecKuil mox.

Cuia toka. [locTosiHHBIN TOK.

VYcnoBust cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOrO0 TOKA. MCTOYHMKH
toka. Hanpspxenue U u DJIC €.

3akoH OMa J1J1g ydacTKa LeIHu.

DIIEKTPUYECKOE COPOTUBJIEHUE. 3ABUCUMOCTb CONPOTUBIICHHS OJTHOPOJIHOTO
IPOBOJHUKA OT €ro JUIMHbl W IUIOIIAJMA IONEPEYHOTO CEUEHHs. Y IEIbHOE
CONIPOTHBIICHUE BEILIECTBA.

[TocnenoBarenbHOE, MapajuIeIbHOE, CMEIIAHHOE COEIUHEHUE MPOBOJIHUKOB.
Pacuér pasBeTBi¢HHBIX dekTpuueckux menei. [IpaBmia Kupxroda.

Pa6orta snexrpuueckoro Toka. 3akoH [xoyns—Jlenna.



MOUIHOCTh 3JEKTPUYECKOr0 TOKa. TemioBas MOIIHOCTb, BblaeNseMas Ha
pe3ucrope.

DJIC v BHyTpeHHEE CONPOTUBICHUE UCTOYHUKA TOKA. 3akoH OMa /171 MOJIHOU
(3aMKHYTOI) 3JeKTpUYecKoM 1enu. MomHOCTh HcTOYHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonpgencaTop B ienu NOCTOSIHHOTO TOKA.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHE IMPOLIECChl: aMIEPMETP,
BOJIbTMETP, PEOCTAT, CUYETUUK IIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3MepeHue cuiibl TOKa U HAPSHKEHUSL.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HANPSDKEHUS I PE3UCTOPA,
JaMIbl HAKaJIUBaHUS U CBETOAMO/IA.

3aBUCUMOCTh COIMPOTHUBIICHUS MWIMHAPUUECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOIA/IU TTOTIEPEYHOT0 CEUYEHUsS U MaTepuaa.

Uccnenoanne 3aBUCUMOCTH CUJIbI TOKA OT COPOTHUBIIEHUS MPU OCTOSTHHOM
HaIPSKEHUH.

[Ipssimoe nzmepenne DJIC. KopoTkoe 3amMbIkaHHE TAIBBAHUYECKOTO 2JIEMEHTA
U OIICHKA BHYTPEHHETr0 COMPOTUBIICHUSI.

Crioco6bl coennHeHHsI ICTOYHUKOB Toka, DJ]C Oartapeii.

Hccnenoanme pa3HOCTH MOTEHIHUAIOB MEXK/1y MOJIKOCAMH HCTOYHHKA TOKA OT
CHJIBI TOKA B IICTIH.

Yuenuueckuit skcnepumenm, nadbopamopnwie padomeul, npaKmuKym.

HccnenoBanue CMEMIAHHOTO COEUHEHUS PE3UCTOPOB.

N3Mmepenue yaenpHOro COnpOTUBIIECHUS POBOJHUKOB.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKa OT HANpsOKEHHUS ISl JIaMIIbl
HaKaJIMBaHUSI.

YBenuueHue npejesia usMepeHus ammnepmerpa (BoabTMETpa).

N3mepenne D/1C 1 BHYTPEHHETO COMPOTUBIIEHUSI HCTOUHHUKA TOKA.

Uccnenosanne 3aBucumoctu DJ{C rambBaHUYECKOTO 3JIEMEHTa OT BPEMEHHU
P KOPOTKOM 3aMBIKaHHH.

HccnenoBanre pa3HOCTU MOTEHIIMAIOB MEXKIY MOJFOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIETIH.

Uccnenoanne 3aBUCUMOCTHU MOJIE3HONM MOIIHOCTH MCTOYHHUKA TOKA OT CHJIbI
TOKA.

Tema 3. Toxu 6 pa3iuuHblx cpeoax.

DneKkTpuyeckas MOPOBOJUMOCTb  PA3IUMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJAUMOCTh TBEPIBIX METAIIOB. 3aBUCHUMOCThH COMPOTUBIICHUS METAIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX ITYYKOB.



[TomyripoBOIHUKH. CobOcTBeHHas u pUMecHast MIPOBOANUMOCTh
NoJIypoBOHUKOB. CBoiicTBa p—n-nepexo/ia. [ToynpoBoHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKUI TOK B 3JIEKTPOJIUTAX. IDJIEKTPOJUTHUYECKAs UCCOLIMALIUS.
DnekTponu3. 3akoHbl Dapanes s AAEKTPOIINA3a.

DJIeKTpUYEeCKU TOK B razax. CaMOCTOSTEIbHBIA M HECAMOCTOSTEIbHBIN
paspsia. PaznuuHble TUIIBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: Ta3opa3psiiHbIC
JaMIIbl, 3JIEKTPOHHO-Ty4YeBasi TpyOKa, MOIYNPOBOJHUKOBEIE NPUOOPHI: JTUO,
TpaH3uCTOp, (HOTOANO/, CBETONO, TAIbBAaHUKA, PAPUHUPOBAHNE ME/IH, BHITUTABKA
ATIOMUHUS, SIEKTPOHHAS MUKPOCKOIIHUS.

Jemoncmpayuu.

3aBUCUMOCThH CONTPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOIUTOB.

3akoHsblI AsekTposin3a Papajes.

HckpoBoii pa3psit U MpOBOAUMOCTD BO3/1yXa.

CpaBHeHHE MPOBOAUMOCTH METAJIJIOB U MOIYTIPOBOJHUKOB.

OIIHOCTOPOHHSS MPOBOJAMMOCTD IHO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyMm.

Habmronenue amekTpoiunsa.

N3mepeHnue 3apsga 0OTHOBAIEHTHOTO MOHA.

HUccnegoBanne  3aBUCMMOCTH  CONPOTUBIICHUS  TEPMOpE3UCTOpa  OT
TeMIIEpaTypHl.

CHsiTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU TUOJA.

Du3nYecKril MPAKTUKYM.

Cnioco0bl n3MepeHust PU3NYECKUX BEITUYUH C MCIOJIb30BAHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIHHBIX MPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIIOTHBIC U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3UUYECKUX BEIMYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHne  KOCBEHHBIX  M3MEPEHHM, WCCICAOBAHUN  3aBUCUMOCTEUN
bu3rUecKuX BEJIMYMH, TNPOBEpPKA MPEAJIOKEHHBIX TUIoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  paszdenax «YUYCHUUYECKHU  DKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, TPAKTUKYM ).

MesxknpeaMeTHbie CBI3H.

Nzyuenue kypca pusuku yriryonénnoro ypoBHs B 10 kiiacce ocyiecTBiseTcs
C YU4€TOM COJIEpKATEIBHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMH MAaTE€MAaTHKH,
OHOJI0TUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnole nonamus, C6A3AHHbIE C USYUECHUEM MEMO0068 HAYUHO20
nO3HaHUA: SBICHWE, Hay4YHbIH (akT, Tumoresa, Gumyeckas BEIUYWHA, 3aKOH,



Teopusi, HaONIOJCHHE, OSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENIb, HU3MEpEHHUE,
HOTPELIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IUPpOBas 1adopaTOpusl.

Mamemamuka: pelieHHWEe CUCTEMbl ypaBHEHUW. JIuHelHas QyHKIMS,
napabona, runep6osna, ux rpaguku U cBoiicTBa. TpuroHomerpuyeckue (PpyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO.
BekTops! 1 MX IPOEKIUK Ha OCU KOOPAMHAT, CII0)KEHHUE BEKTOPOB.

Buonozua: mexannyeckoe JBUXKEHUE B KUBOU npupone, auddysus, ocMoc,
TEMJI000MEH JKHUBBIX OPraHM3MOB, TEIUIOBOE 3arpsA3HEHUE OKpYKaroUIeH Cpelbl,
yTUIU3alus OMOOPraHMYEeCKOro TOIUIMBA Ui BBIPAOOTKH «TEIUIOBOM» U
JIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHDKEHUE W KAITMJUISIPHBIE SIBJIEHUS B IIPUPOJIE,
AJIEKTPUYECKUE SIBICHUS B AKUBOU MIPUPOJIE.

Xumusa: IUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJIIPHAs Macca, MOJyYEHUE HAHOMAaTepUalioB, TEIIOBBIE CBOMCTBA
TBEPABIX TEJN, KUIKOCTEH U T'a30B, KUJKHE KPUCTAILIBI, SJEKTPUUECKUE CBOMCTBA
METAJIOB,  JJIEKTPOJIMTHYECKAass  JHCCOLMALMs, TaJbBaHUKA, JJIEKTPOHHAs
MUKPOCKOTIHS.

TI'eocpagpua: BnaxuHocTh BO3AyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonocua: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOIO TPEHUS B TEXHHUKE, CTAaTHYECKHE KOHCTPYKUUU
(KpOHIUTENH, peméryarble KOHCTPYKLHNHN), UCIOJIb30BAaHUE 3aKOHOB COXpPAaHEHUS
MEXaHUKA B TEXHHUKE (TUPOCKOI, BOJAOMET M JPYrue), JBUTATENIb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObITOBOM XOJIOAWIBHHUK, KOHAUIMOHED, TEXHOJIOTUN
NOJIyYEHHUs] COBPEMEHHBIX MAaTepHaloB, B TOM YHCJIE€ HAHOMATepUajoB, U
HAaHOTEXHOJOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIpPHOOpOB,
ra3opa3psAHbIE JIAMIIbI, IOJYIPOBOIHUKOBbIE IPUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JinekTpoguHaMuKa.

Tema 4. Macnummnoe noe.

B3auMogencTBrEe TOCTOSHHBIX MAarHMTOB UM MPOBOJAHUKOB C  TOKOM.
MaruutHoe mone. Bektop MarHuTHOW uWHAYKUMH. IIpuHIMO Cynepno3uuuu
MAarHUTHBIX NOJIEW. JINHUY MarHUTHOU MHIYKIIUU.

MaruutHoe 1oJie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJAHUKA, KATYIIKUA U
KpyroBoro Butka). OneIT Jpcrena.

Cuna Amnepa, e€ HalpaBJIeHHE U MOJYJIb.

Cuua Jlopenua, €€ HanpaBJI€eHUE U MOYJb. JIBUKEHHE 3apSyKEHHON YaCTHUIIBI
B OJIHOPOJIHOM MarHuTHOM nosie. Pabota cuiibl Jlopenia.

MarnautHOe nose B Bemectse. DeppoMarHeTuky, rnapa- U IMaMarHeTUKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOTHMYCCKHC IIPpOHCCChI: IIPHUMCHCHHUC

MTOCTOSIHHBIX MarHHMTOB, AIIEKTPOMArHuTOB, TeCTep-MYyJIbTUMETD,
AJIEKTpOABUTATENb SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YaCTHIL.
Jemoncmpayuu.

Kaptuna  nuHMI  MHOYKOMM  MArHUTHOTO  MOJS  MOJIOCOBOTO U
M0JIKOBOOOPA3HOTO TOCTOSIHHBIX MAarHUTOB.

KapTrna nuHu MarHuTHOM MHIYKIUU MOJIS JJTMHHOTO MPSIMOTO MPOBOJHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

Habnronenue ABMKEHUsI MyUyKa JICKTPOHOB B MarHUTHOM I1OJI€.

[TpuHumn JNEUCTBUS BJIEKTPOU3MEPUTEIBLHOTO npudopa
MAarHUTOJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmMuKym.

HccnenoBanne MarHUTHOTO MOJISL TIOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMArHeTHKOB.

HccnenoBanue nercTBYSI IOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

N3mepenue cuiibl AMmepa.

N3ydenune 3aBUCUMOCTH CHIIBI AMIIEPA OT CUJIbI TOKA.

Onpenenenrne MarHuTHOW MHAYKIIMK Ha OCHOBE U3MEPEHUS CHIIbI AMIIepa.

Tema 5. Inekmpomacnumnan UHOYKYUAL.

SIBneHne 2yEeKTpOMarHuTHOM HMHAYKIuU. [IOTOK BEkTOpa MarHUTHOU
uaaykiuu. OJIC uHAyKIuu. 3aKoH 3JEKTPOMAarHUTHOM HHAyKuuu Dapajnes.
Buxpeoe anexrpuueckoe nosie. Toku Oyko.

OJIC uHAYKUMM B MPOBOJHUKE, NBUXKYLIEMCS B OJHOPOJHOM MAarHUTHOM
oJIE.

[IpaBuno Jlenua.

NupyxtuBHOCTh. KaTymika WHIYKTMBHOCTM B LENM IOCTOSIHHOIO TOKAa.
Asnenne camonnaykuuu. IJ1C caMOMHAYKIUU.

DHEprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA W TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAA
1€Yb, COJICHOU], 3alllUTa OT JIEKTPU3ALUN TEJ MPU ABUKEHUU B MATHUTHOM MOJIE
3emiu.

Jemoncmpayuu.

HaOnronenue siBieHUs 3JIEKTPOMArHuTHON UHTYKIIUH.

Uccnenosanne 3aBucumoctd OJIC UHAYKIMM OT CKOPOCTH W3MEHEHHS
MarHuTHOIr'O MOTOKA.



[IpaBuo Jlenua.

[Tanenne marauTa B allOMUHHUEBOM (MEIHON) TpyOe.

SBneHne cCaMOMHAYKITUU.

Hccnenosanune 3apucumoctu 3/JC caMOMHAYKIMHA OT CKOPOCTH W3MEHEHHMS
CHUJIBI TOKA B LIETIH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaAKMUKyM.

HccnenoBanue sBICHUS JIEKTPOMArHUTHON WHTYKIIUH.

Onpenenenre UHIYKIIMU BUXPEBOTO MAarHUTHOTO TTOJIS.

UccnenoBanue sSiBIEHUS] CAMOUHYKIIHH.

COopka Mozienu JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nea 5. Koje0anus v BOJIHEI.

Tema 1. Mexanuueckue xonebanus.

KonebarenbHas cucrema. CBOOOJHBIE KOJIEOAHUS.

INapmonnyeckue konebanus. KnHemaTndeckoe ¥ TMHAMHYECKOE OIMCaHUE.
DHEpreTUUecKoe OMMCaHue (3aKOH COXPAHEHHUS MEXaHWYeCKOW sHepruu). BeiBon
JUHAMUYECKOTO ONMUCAHUsI TAPMOHUYECKUX KOJeOaHUN U3 UX DHEPreTUYECKOro U
KMHEMATUYECKOTO OTTUCAHUS.

Ammnryaa u ¢aza xonebanuil. CBsI3p aMIUTUTYbI KOJ€OAHUN HMCXOIHOM
BEJTUYHMHBI C aMIUTUTYIaMU KOJIieOaHUi €€ CKOPOCTH M YCKOPEHUSI.

Ilepuon m uvactora konebanuid. Ilepmom ManbIX CBOOOJHBIX KoOJI€OaHHI
MaTeMaTH4eCcKoro wasiTHuKa. I[lepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasTHUKA.

[TonsiTe o 3aTyxaromux KojaeOaHusx. BeiHykaeHHbIe kKonebanus. Pe3oHaHc.
Pe3onancHas kpuBasd. BrnusHue 3aTyxaHus Ha BHJ PE30HAHCHOW KPHBOM.
ABTOKOJICOAHMS.

TexHu4yeckre yCTPOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauely, My3bIKaJlbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch K0ye0aTeILHOTO IBMKCHHUS.

HaGnronenue He3aBUCUMOCTH NEPHOJIa MaIbIX KOJIeOAHUN Tpy3a HA HUTH OT
aAMILTATYIBI.

WccnenoBanue 3aTyXammux KoaeOaHU 1 3aBUCUMOCTH TIEpHOa CBOOOTHBIX
KOJI€0aHHI OT COMPOTUBIICHUSI.

UccnenoBanue kosnebaHUl TIpy3a Ha MAaCCUBHOM TPYXHUHE C IEJbIO
dbopMupoBaHUs MPEICTABICHUN 00 UICATBHOM MOJIENN TIPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUS SHEPTUU MPU KOJeOaHUAX Ipy3a Ha MPYKUHE.

HccnenoBanue BHIHYKICHHBIX KOJTCOAHUIA.

Habmronenue pezonanca.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmMuKym.



N3mepenue mneprona CBOOOJHBIX KOJI€OAHUI HUTSHOTO U MPYXUHHOTO
MasTHUKOB.

W3yuyeHue 3aKOHOB JBUKEHHUS TeJa B XOJ€ KoJeOaHUl Ha yIPyroM MOABECE.

N3yueHue ABMKEHUS HUTSAHOTO MasiTHUKA.

[IpeoOpazoBanue 3HEPTUM B IPYKUHHOM MasiTHHUKE.

NccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTyXaIOMIMX KOJICOAHUIA.

NccnenoBanue BRIHYKIECHHBIX KOJICOAHUM.

Tema 2. dnekmpomazcnummnuple KonedaAHUA.

Konebarenbubiii koHTYp. CBOOOAHBIE BJIEKTPOMATrHUTHBIE KOJEOaHUS B
uaeasbHoM KosiebarenbHOM KoHType. Popmyna Tomcona. CBsi3b aMIUIUTYbI
3apsia KOHJEHCATOpa ¢ aMIUTUTYI0M CUIIBI TOKA B KOJIEOATEILHOM KOHTYPE.

3aKOH COXpAaHEHUs YHEPTUU B UACAITBHOM KOJeOaTeIbHOM KOHTYDE.

3aTyxaromme AIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxneHHbie
JIEKTPOMAarHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUIUTYJHOE U
JNEUCTBYIOEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHHs] TMPU  Pa3IudyHON  (popme
3aBUCHUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHMU.

CunyconmanbHbId NEPEMEHHBIM TOK. Pe3nucrop, KOHAEHCATOp M KaTyllka
VMHAYKTUBHOCTH B LI€NU CHUHYCOWJAIBHOIO MEPEMEHHOIO TOKa. PE30HAaHC TOKOB.
Pe3onanc HanpsikeHUN.

WneansHbiii  Tpancpopmarop. IlpousBoactBo, mepenaya u mortpediieHue
AIEKTPUYECKON YJHEPTHUH.

DKOJIOTUYECKHE PHUCKM TIpU MPOU3BOACTBE 3JeKTpo3Hepruu. KynbTypa
VCII0JI30BAHUS JIEKTPOIHEPTUHU B IIOBCETHEBHOM KU3HH.

TexHuyeckre yCTpOWCTBA U TEXHOJOTHMUECKHE MPOLECCHI: SJIEKTPUUYECKUM
3BOHOK, T€HEPATOP MMEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepeay.

Jemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBHCHUMOCTb 4aCTOTBI CBOOOJHBIX KOJIEOAHUHM OT MUHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHMIA.

I'eneparop He3aTyXaIIKUX IEKTPOMArHUTHBIX KOJIEOAHMIA.

Mopeinp 31eKTPOMarHuTHOTO TeHEPaTopa.

BriHyX/1€HHBIE CHHYCOUIATTBbHBIE KOJICOaHUsI.

Pe3uctop, kaTyiika MHAYKTUBHOCTH W KOHJAEHCATOP B IIENU IMEPEMEHHOTO
TOKA.

Pe3onanc mnpu 1mocCienoBaTENbHOM COEAUHEHHWHM PE3UCTOPa, KATYIIKH
MHAYKTUBHOCTH U KOHJIEHCATOPA.

YceTpoicTBO ¥ IPUHINM ISUCTBUS TpaHchopmaTopa.



Monenb TUHUY 3JEKTpOIepeiadHn.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomust, nPAKMUKyMm.

N3yuenue Tpanchopmaropa.

HccnenoBanne mEpeMEHHOTO TOKA Yepe3 MOCIEHAO0BATEIbHO COCAMHEHHBIC
KOH/ICHCATOp, KaTYyIIKy U PE3UCTOP.

HaGnronenue 35eKTpoMarHiTHOTO pe30HaHca.

HccnenoBanme pabOThl HICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazZHUNHbLE G0JIHbI.

MexaHnyeckue BOJIHBI, YCJIOBHS HMX pacrnpocTtpaHeHus. llomepeunbie u
npoAojbHbIe BOJIHBL. [leproj, CKOpOCTh pacrnpoCTpaHEHHs W JJIMHA BOJIHBL
CBoiicTBa MEXaHWYECKHUX BOJIH: OTpa)K€HUE, IMpeJoMIIeHHe, UHTepepeHuus u
nudpaxius.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

[IymoBoe 3arps3HeHHe OKPYKAIOLIEeH cpeabl.

DNEeKTPOMarHUTHbIE BOJIHBL. Y CJIOBUS U3IyUYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTalisi BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  DJIEKTPOMAarHUTHBIX ~ BOJH:  OTpPaKEHHE,  TMpPEJIOMIICHHE,
HOJISIpU3aIysl, UHTepPEepeHus u nudpakuus.

[lkana 371eKTpOMarHuTHBIX BOJH. IIpuMeHeHne 371eKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIHMIIBI paguoCBsI3U U TeJeBUACHUS. Pagnonokarus.

DNEKTPOMarHUTHOE 3aTrPs3HEHNE OKPYKAIOIICH CPeIbl.

TexHudyeckue yCTpOWCTBA U MPAKTUUYECKOE MPUMEHEHHE: MY3bIKaJbHbIC
UHCTPYMEHTBHI, pajap, paJuonpuéMHIK, TeIEeBU30p, aHTeHHa, TeiaedoH, CBY-neus,
yJIbTPA3BYyKOBasl JUATHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

O6pazoBanue 1 pacIpOCTPaHEHUE TOMEPEUHBIX U MPOJAOTHHBIX BOJH.

Konebmromieecs Teiao Kak HICTOYHUK 3BYKa.

3aBUCUMOCTb JIJIMHBI BOJIHBI OT YaCTOThI KOJICOaHUH.

HaGnronenue orpaxkeHus: U NpeIoOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenne natepdepeHny 1 AuPpakini MEXaHHIECKUX BOJTH.

AKYCTUYECKHM PE30HAHC.

CBoiicTBa yJabpTpa3ByKa U €ro MIPpUMEHEHHE.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJION U
4acTOTOM KOJeOaHUi.

HccnenoBanmne CBOMCTB 3EKTPOMArHUTHBIX BOJH: OTpa)KEHUE, IPETOMIICHUE,
noJsipu3anus, 1udpakuus, THTepGepeHIIHs.

O6Hapyxenue nHGHPAKPaACHOTO U YIABTPahUOIETOBOTO U3ITYUCHHM.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomut, npaKmMuKym.



N3yuyenne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmMonrHEHOE pacIpOCTPaHEHUE CBETa B OJHOPOAHOU cpene. JIyu cBera.
To4euyHbIN ICTOYHHK CBETA.

Otpakenue cBera. 3aKoHbI oTpaxkeHus cBeta. [locTpoeHue n3obpakeHUi B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomienue cBeTa. 3aKOHBI IPEJIOMIICHUSI CBeTa. AOCOIIOTHBIN MOKa3aTeNb
npenomiieHusi. OTHOCUTENBHBIN MOKa3aTesb npesioMieHus. [IocTosSHCTBO 4acTOThI
CBETAa U COOTHOLICHUE JJIMH BOJIH IIPH MIEPEX0I€ MOHOXPOMATHUUYECKOTO CBETA YEPE3
TpaHUIly pa3zena AByX ONTUYECKUX CPE/l.

Xox nydeit B mpusme. [ucnepcusi cBera. CiloxHBIM cocTaB 0enoro cBera.
[Ber.

[TomHoe BHyTpeHHEe oTpakeHue. [IpenenbHblil yroia noJIHOrO BHYTPEHHETO
OTPaXXCHHS.

Cobuparomniye u paccenBarolye JuH3bl. ToHKas inH3a. @OKYCHOE pacCTOsTHUE
U ONTUYECKAasl CHJIa TOHKOM JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PacCTOSIHUSI TOHKOM
chepudeckoil JWH3BI OT €€ TEOMETPUM MW OTHOCHTEIBHOTO TIOKA3aTess
IIPEJTIOMIICHHUSL.

dopmysia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xoa ayda, MPOILIEANIErO JMH3Y IOJI MPOU3BOJBHBIM YIJIOM K €€ TIJIaBHOM
ontuueckoil ocu. IloctpoeHne wu300pake€HUH TOUYKM M OTpe3Ka MNpsSMOM B
COOMPAIOIIUX U PACCEUBAIOIIUX JIMH3AaX U UX CUCTEMAX.

OnTtuyeckue mpubopsl. Paspematomas crnocoOHOCTs. a3 kak omTuueckas
cucTema.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON OIITUKH.

BonnoBas ontuka. Wurtepdepennusi ceta. KorepeHTHblEe HCTOYHUKH.
VYcaoBusi HaOMIOIEHUS MAaKCUMyMOB W MHUHMMYMOB B WHTEphEpPEHITMOHHON
KapTUHE OT [JBYX KOI€PEHTHBIX HCTOYHMKOB. IIpumepsl Kinaccruueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuusa cBera. JudpakiuoHHas pemérka. YCJIOBHE HaOIIOICHUS
[JIaBHBIX ~MAKCMMYMOB TMpPH TNAJCHUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckre YCTpOWCTBA M TEXHOJOTMYECKHE IIPOLECChl: OYKH, JIyIa,
nepuckorn, Qoroamnmapar, MUKpPOCKOI, MPOCKIMOHHBIN armapar, MPOCBETICHUE
ONTHUKH, BOJIOKOHHAS] ONTUKA, TU(PPAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



Uccnenosanue npeioMIIeHUs CBETA.

Halnronenue nosHOro BHyTpEHHET0 oTpakeHusi. Mojienb CBETOBOIA.

HccnenoBanne xXoaa CBETOBBIX IIYYKOB 4YEpPE3  IUIOCKONAPAJUIEIbHYIO
IJIACTUHY U TIPU3MY.

WccnenoBanue CBOMCTB N300paKeHUH B JTMH3AX.

Mogenu MUKpocKoma, TEIECKOIa.

Habnronenue nuatepdepeHinu crera.

Habmronenne 1iBETOB TOHKUX TUIEHOK.

HaGnronenue nudpaxium ceera.

Nzyuenune nudpakiinoOHHON PEIETKH.

HaGnronenue nudpakiimoHHOTO CeKTpa.

Habnronenue aucnepcuu cBera.

HaGnronenue nosnsipuzanuu cBeTa.

[IpumeHeHue MONASTPOUIOB JIJIsl U3YUCHUS] MEXAaHUYECKUX HATIPSIKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmMuKym.

N3MepeHune nokazaresis nperoMIIEHUs CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSL OT BemiecTBa (Ha
OpPUMEPE KUIKUX JIUH3).

N3mepenne pOKyCHOT0O pacCTOSIHUS PACCEUBAIOIIMX JIUH3.

[Tonyuyenue n300pa>keHUs B CUCTEME U3 TUIOCKOTO 3epKajia U JTUH3HI.

[Tonyuyenue n300pa>keHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrnpoBaHue T€I€CKONUYECKUX CUCTEM.

Ha6nronenue nudpaximm, HTEPPEPEHINN U TTOISPU3AIIN CBETA.

N3ydenue noysipu3aluy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenue nuntepdepeHInm JIa3epHOro 3JIy4eHHs Ha IBYX IIEIsX.

Habmronenue aucnepcum.

Habnronenue u uccnegoBanue TuPpakiiMOHHOTO CIEKTPA.

H3mepenue TMHBI CBETOBOM BOJIHBI.

[Tonmyyenue criekTpa U3IydeHHUs CBETOAMOA MPH MOMOIIU IU(PPaKIIMOHHON
PELIETKMU.

Pa3znes 6. OcHOBBI cIeUAJIBLHONH TEOPUU OTHOCUTEJIbHOCTH.

I'paHunIbl TPUMEHUMOCTH KJIACCUYECKOM MEXaHUKH. [[oCcTymaTe! crienuanbHON
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai. I[IpeoOpaszoBanust  Jlopenma.
VYcaosue npuyuHHOCTH. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTU. 3ame/JieHue
BPEMEHU U COKpAIICHUE JJTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MacChl C SHEPrUEl U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTUs
MOKOS.



TexHuyeckre YCTpOHCTBA M TEXHOJOTHYECKUE IPOIECCHl: CIyTHUKOBBIE
NPUEMHHKH, YCKOPUTEIH 3aPSKEHHBIX YaCTHLL.

YueHnueckuit SKCIEPUMEHT, 1a00paTOPHBIC paOOThI, MPAKTUKYM.

Onpenenenve UMIMyJbca U SHEPrUU  PEJSITUBUCTCKUX  YacTull (1o
dboTorpadgusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIE).

Pa3nen 7. KBanroBas ¢pusuka.

Tema 1. Kopnyckyaaphno-601n060ii oyaausm.

PaBHOBecHOE TemIOBOE M3IyueHHE (U3TyuyeHHE aOCOJIOTHO YEPHOTO Tena).
3akoH cMmemienus: Buna. 'unoresa [1nanka o kBaHTax.

®oToHBI. DHEPTrUs U UMITYJIbC (POTOHA.

dororpdext. OnbiTel A. I'. CroneroBa. 3akonbl horodddekra. YpaBHeHue
Oitamreitna s hotodddexra. «KpacHas rpanuiay gorodrddekra.

JlaBnenne cBera (B YAacCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyr MoBepxHocTh). Ombiter I1. H.
JleGenena.

BonHoBeie cBoiicTBa yactull. Bosiabl e bpound. [InvuHa BomHbI ae bpoitnsa u
pasmepsl o0JlacTU JIOKaJIM3allMM  JBWXKyIIeHcs dacTuiel.  KopryckymnspHo-
BOJIHOBOM yanusM. J(udpakuus 31eKTpOHOB Ha KpUCTAIIaX.

Crnemnduka namepeHuit B Mukpomupe. COOTHOIIEHUS HEOIpeaeTEHHOCTEN
I'efizenbepra.

TexHu4yeckre YCTPONCTBA M TEXHOJOTMYECKHE TMPOLECChl: CIIEKTPOMETD,
¢doTosnemMeHT, (HOTONATUMK, TYHHEIBHBI MHUKpPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

dotor(pdekT Ha yCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETo (poToapdekTa.

Uccnenoanne 3aBUCUMOCTH  COMPOTUBIEHUSI  TMOJYNPOBOJHUKOB  OT
OCBEILICHHOCTH.

Ceeronuon.

Conneunas Oarapesi.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomul, npaKxmuKym.

Hccnenosanue poropesucropa.

N3mepenune nmocrossaHOM [limanka Ha ocHOBe HccienoBanus Gororddekra.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSIAKEHUS.

Tema 2. @u3zuka amoma.

OneIThl MO HCCIENOBAHUIO CTpoeHUs artoMa. [lmanerapHas mojenb atroma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u noriomieHrue GOTOHOB MPpU MEPEXOe aToMa
C OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOM.



Buapl ciektpoB. CiekTp ypOBHEN 3HEPTUH aTOMa BOJAOPOA.

CnoHTaHHOE M BBIHYKJIEHHOE U3Ty4YeHHUe cBeTa. Jlazep.

TexHuueckrue yCTPOMCTBA M TEXHOJOTMYECKHUE IIPOLECCHI: CIIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBINA KOMIIBIOTED.

Hemoncmpayuu.

Monens onsita Pezepdopna.

HaGnronenue iMHeyaThIX CIIEKTPOB.

Y CTpONCTBO U AEUCTBUE CYETUMKA HOHU3UPYIOIIUX YACTHL.

Omnpenenenre JUIMHBI BOJHBI J1a3€PHOTO U3TYUYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKmuKym.

Habmronenue nuHeyaTOro criekTpa.

HccnenoBanne CreKTpa pa3peKEHHOr0 aTOMapHOTO BOJOPOAA U U3MEpPEHHUE
noctosiHHoM PunOepra.

Tema 3. Qu3uka amomHo20 A0Pa u INEMEHMAPHBIX UACHIUY,.

Hyxnonnas mozens simpa ['elizen6epra—lBanenko. 3apsa sigpa. MaccoBoe
yucio sapa. M30Tomnsl.

PannoaktuBHOCTh. Anbda-pacnan. DNEKTPOHHBIA M MO3UTPOHHBIA OeTa-
pacnaj. ['amma-u3nydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaauoakTUBHBIE H30TOIBI B MPUPOJE.
CBoiiCTBa MOHM3UPYIOLIETO U3Ty4YeHUs. BiMsHuE pagnoakTUBHOCTU Ha YKUBbBIC
opranusmbl. EctrecTBeHHBIN QoH n3nyyeHus. Jlozumerpus.

DHeprus CBsA3M HYKJIOHOB B sifpe. SnepHbie cuibl. Jleext macchl siapa.

SAnepubie peakuuu. [lenenue u cuntes saep. AnepHeie peaktopsl. [Ipodnemsl
YIPABJISIEMOTO TEPMOSIAEPHOIO CHHTE3a. OJKOJOTHYECKHE ACHEKThl PpPa3BUTHUSA
AJIEPHON PHEPTETUKH.

Mertoapl perucTpaluy U UCCIEN0BaHUS SJIEMEHTAPHBIX YACTHUL.

OyHIaMEHTaJIbHbIE B3aUMOJCUCTBUS. bapuoOHBI, ME30HBI U JICITOHBI.
[Ipencrasinenune o CtangaptHoi Moaenu. KBapk-riitooHHasi MOJENb apOHOB.

@uznka 3a npenenamu CrangaptHol Moaenu. TéMHas Marepuss U TEMHas
SHEPrusl.

EnuHcTBO pU3nyeckoil KapTUHBI MUPA.

TexHu4yeckue yCTpoOMCTBAa U TEXHOJOTHYECKUE IIPOLIECCHI: TO3UMETP, Kamepa
Buinibcona, simepHbIil peakTop, TepMOSIEPHBINA peakTop, aToMHas 60M0a, MarHUTHO-
pe3oHaHcHas Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanue TpekoB yacTull (110 roTOBBIM (hoTorpadusm).

HccnenoBanue paanoakTUBHOTO (POHA C UCIIOIB30BAaHUEM JI03UMETPA.

N3ydenue noriouieHus: 0eTa-4yacTUl] aTFOMUHUEM.

Paznen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BuTHs acTpoHomuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
acTpoHoMuHU. [IpUMEHMMOCTh 3aKOHOB (U3UKH [JIsi OOBSICHEHUS MTPHUPOABI
KOCMHYECKUX OOBEKTOB.

Metonpl acTpOHOMHYECKHX HcchenoBaHuid. (COBPEMEHHBIE ONTHYECKHUE
TEJIECKOIIBI, PAJAMOTEIECKOIBI, BHEATMOC(EepHAst aCTPOHOMHSI.

Bun 3Bé3gnoro Heba. Co3Be3ausi, sipkue 3BE3IbI, TUIAHETHI, WX BHUIAUMOE
JIBUKEHHUE.

ConHeyHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTrouHuk 3Hepruu CoJiHIla U 3BE3 .

3BE3/1bl, UX OCHOBHbBIEC XapaKTEPUCTUKH. J(MarpaMma «CHeKTpalibHbINA KIacc —
CBETHUMOCTb». 3BE3/bl TJIaBHOW MOCIEI0BATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» I 3BE3]l TJIABHOM IOCJIEIOBATEILHOCTH. BHYTpEHHEE CTpOCHHE
3BE31. COBpEMEHHBIEC MPEJACTABICHUSI O MPOUCXO0XKACHUU U 3Bodtonuu ColHIa U
3BE3/1. DTaIlbl )KU3HU 3BE3].

Mueunsiii I[lyte — Hama I'amaktuka. Ilomoxkenue u aBwxkeHue ConHIA B
lNamaktrke. Tunsl ramakTuk. PaguoranakTuku M KBa3apbl. YEpHBIE ABIPHI B AIpAX
raJaKTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xab66ma. Pazboeranne ramakTuk.
Teopus bonpmoro B3psiBa. PeIMKTOBOE U3ITyYEHHE.

Macmrabnas ctpykTypa Beenennoit. MerarajgakTuka.

Hepeménnnie npobsieMbl aCTPOHOMUHU.

Yuenuueckue naonrooenus.

HaGnronenus 3BE3qHOTO HEOA HEBOOPYKEHHBIM TJIA30M C HCIIOJI30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUHN JJIs1 ONpeeNIeHUs MOJI0KEHNsI HEOECHBIX 00HEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3aMsi CeBEpHOro MOJyIIapusi U SpKUe
3BE3ILI.

HaGntonenuss B Ttenmeckon JIyHbI, MJaHET, TYMaHHOCTEHM M 3BE3THBIX
CKOIUIEHUH.

Du3nyecKnil NPAKTHKYM.

Cnoco0bl n3MepeHust PU3NYECKUX BETMYUH C MCIOJIb30BAaHUEM aHAJIOTOBBIX
U IUGPOBBIX UZMEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOITFOTHBIC U OTHOCUTEIHHBIC TTOTPEITHOCTA U3MEPCHHUI (DHU3NICCKUX BEITHYMH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX HU3MEPEHUH, HCCICIOBAaHUN  3aBUCHUMOCTEH
bU3UYECKNX BEJIWYWH, MPOBEPKa MNPEIJIOKEHHBIX THIOTE3 (BbIOOp M3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  paszaenax «YUYCHUUYECKHM  SKCIIEPUMEHT,
nabopaTopHbie pabOThI, TPAKTHUKYM).

O06o01maroiiee NOBTOPEHNE.



O06001eHne U cucTeMaTu3alus CoAep aHus pa3fenoB Kypca «MexaHuKay,
«MonekynspHas Qu3uka U TEpMOAMHAMUKA», «DJIEKTpoanHaMuKa», «Konebanus
U BOJHBD, «OCHOBBI CHEUHUATBHON TEOPUU OTHOCHUTEIbHOCTH», «KBaHTOBas
duznkay», « JIEMEHTbl ACTPOHOMUH U aCTPOPUZHKNY.

Ponp Qusmkn © acTpoHOMHM B DKOHOMHYECKOHM, TEXHOJOTHYECKOM,
COLIMAJIbHOW M ATUUECKOM cepax AEsITEeNIbHOCTH YEJI0BEKA, POJIb U MECTO (PU3UKU
U ACTPOHOMHH B COBPEMEHHOI HAay4YHOW KapTHHE MUpPa, 3HAUCHHUE OMHCATEIIbHOH,
CUCTEMATU3HPYIOLEH,  OOBSICHUTENbHOM W  MNPOTHOCTUYECKOM  (PyHKUUU
buznyeckoit TeopuH, posib GU3NIECKON Teopuu B GOPMUPOBAHUU MPEACTABICHUIN
0 ¢u3MUECKON KapTHHE MUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MIPEACTABICHUI O IPUPOJIE.

MexknpeaMeTHbie CBA3H.

N3yuenue kypca pusuku yriryosi€HHoro ypoBHs B 11 kitacce ocymecTBisercs
C yu€TOM CcOJepKaTelIbHbIX MEXIPEIMETHBIX CBA3€H C KypcaMHh MaTeMaTHKH,
OUMOJI0THHU, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnple noHAMUA, C6A3AHHbBLE C UFYUEHUEM MEMOO08 HAYYHO20
nO3HaHuA: SBICHWE, Hay4YHBIA (PakT, rumoresa, (pusnyeckas BEIUYMHA, 3aKOH,
TEOpUsl, HAONIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHHUE, MOJAEIb, H3MEPEHHUE,
MOTPENTHOCTH U3MEPEHHM, U3MEPHUTENbHBIE TPUOOPHI, I pOoBast 1adbopaTopusi.

Mamemamuxka: pelmieHUe CUCTEMBbl YypaBHEHUH. TpuroHomerpuyeckue
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1I€CTBO. BEKTOpPBI M MX MPOEKIMU HAa OCH KOOPJMHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaubie >neMeHTapHbIX (QyHKIMA. [Ipu3Haku momoOUS TPEyrOJbHUKOB,
oTpe/eieHIe MIOMIAIN IIIOCKUX GUTyp u 00bEMa Tell.

Buonozus: >nextpuueckue SIBICHHUS B KUBOW NpUpoOJE, KosieOaTelbHbIE
JIBUKEHUS B JKMBOM MPUPOJE, SKOJOTUYECKUE PHUCKH TpPU TMPOU3BOJCTBE
ANEKTPOSHEPTHH,  AJIEKTPOMArHUTHOE  3arpsA3HEHUE  OKpYy)KaroUled  cpensl,
yIbTPa3ByKOBasi TUArHOCTHKAa B MEAULIMHE, ONTUYECKUE SBIICHUS B >KUBOU
IPUPOJE.

Xumusa: CTpoOEHUE aTOMOB U MOJIEKYJI, KpUCTAIINYECKasi CTPYKTypa TBEPIBIX
TEJ, MEXaHU3MbI 00Pa30BaHUs KPUCTAINTMYECKOMN PEIIETKH, CIEKTPAIbHBIA aHAJIN3.

T'eocpagpua: marHuTHBIE TONIOCA 3€MJIM, 3aJ€KH MarHUTHBIX PYZ,
dboTochEMKaA 3eMHOI TOBEPXHOCTH, cericMorpad.

Texnonocua: TnpUMEHEHUE TOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHuTOB,
AJEKTpoJABUraTeNb SIKOOH, TeHepaTop MEPEMEHHOr0 TOKAa, WHIYKUHUOHHAs IMeub,
JVMHUU 3JIEKTpONepeiay, 3J1eKTPOJIBUraTelb, pajgap, paiuonpuéMHUK, TEIEBU30D,
antenHa, tenedon, CBU-meub, ynpTpa3ByKoBas JHAarHOCTHKa B TEXHUKE,
IPOEKLMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJTHEUHas Oarapesi, CIlyTHUKOBBIE
NPUEMHUKH, SIJIEPHAsE SHEPTETHKA U SKOJIOTMYECKHE aClIEKThl €€ pa3BUTHSI.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMUBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAIIMYHOCTHBIE
PE3VYJIBTATEI

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4YHOCTHBIE pe3yJbTaThl OCBOCHHA yueOHoro mnpeamera «Duzukan
JOJKHBI OTPaXkaTh TOTOBHOCTH U CIIOCOOHOCTh 00YYaroIIMXCsl PyKOBOACTBOBATHCS
c(hOpMUPOBAHHONW BHYTPEHHEW TMO3UIMEH JUYHOCTHU, CHUCTEMOM ILIEHHOCTHBIX
OpUEHTAllUi, TMO3UTUBHBIX BHYTPEHHHX  YOEXKJCHHH, COOTBETCTBYIOIIMX
TPaJULIMOHHBIM LEHHOCTSIM POCCHICKOIro OOIIEeCTBa, PACIIMPEHUE KUZHEHHOIO
ONbITA U ONBITA ACSITEIBHOCTH B MPOLECCE peaau3allid OCHOBHBIX HAINPABICHUN
BOCIIUTATEIIBHOM JI€SITENHbHOCTH, B TOM YHCIIE B YACTH:

rPaXkJAaHCKOT0 BOCIIUTAHMSA:

e Cc(HOPMUPOBAHHOCTH IPAXKIAHCKOM MO3UIIMU 00YUAIOLIEr0Cs KaK aKTUBHOTO
Y OTBETCTBEHHOI'O YJIEHA POCCUKCKOr0 O0IIECTBA;

e INPUHATHE TPAJUIUOHHBIX OOIEYETIOBEYECKMX T'YMaHHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

e TOTOBHOCThH BECTH COBMECTHYIO ACATEIBHOCTh B MHTEPECAX IPakIaHCKOro
oOlecTBa, y4yacTBOBAaTb B CaMOYNpaBlIeHWH B 00pa3oBaTeIbHON
OpraHu3alNy;

e YMEHUE B3aUMOJEHUCTBOBaTbH C  COLUAJIBHBIMA  HWHCTUTYTaMH B
COOTBETCTBHUH C UX QYHKIHMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMAaHUTAPHOU U BOJIOHTEPCKOM AEATEIILHOCTH.

NATPUHOTHYECKOT0 BOCTIMTAHMSA:

e cpopMHPOBAHHOCTH POCCUNCKOU TpaXKIaHCKOH WJICHTUYHOCTH,
NaTpUOTU3MA;

e I[[EHHOCTHOE OTHOUIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, TOCTHXKEHHSIM
POCCUUCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e Cc(hOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO ITOBECHMS;

e CIIOCOOHOCTH OIICHMBATh CUTYAIlMIO M MPUHUMATh OCO3HAHHBIC PELICHUS,
OPUEHTHUPYSICh Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTHU, B TOM
YHUCJIE B I€ATEIbHOCTH YYEHOT0;

e OCO3HaHUE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OYAYIIETO.

3CTETHYECKOI0 BOCIIUTAHMSA:

e DOCTETHMYECKOE OTHOLICHHWE K MHPY, BKIKOYAsA OCTETHUKY HAy4YHOTO
TBOPUYECTBA, MPUCYIIETO (PU3NYECKON HAYKE.

TPYAOBOI0 BOCIIMTAHUS:



HHTEpeC K pa3IudHbIM chepaM MpodhecCHOHAIBHON JeSTEILHOCTH, B TOM
YHCJIC CBA3AHHBIM C (DU3UKOH U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOp Oynayiel nmpoeccuu U pean30BbIBaTh COOCTBEHHBIE KU3HEHHbIE
IIJIAHbI;

TOTOBHOCTH U CIIOCOOHOCTH K 00pPa30BaHUIO M CAaMOOOPa30BaHMIO B 00JIaCTH
(bU3MKY HA IPOTSHKEHUN BCEH JKU3HM.

IKOJIOI'H4Y€CKOIo BOCIIMTAHUA

c(hOPMUPOBAHHOCTh AKOJOTHUECKON KYJIBTYPhI, OCO3HAHHE TJI00ATHLHOIO
XapakTepa SKOJOTMYEeCKUX MpodiieM;

IUIAHUPOBAHUE M OCYIIECTBJIICHHUE JICMCTBUI B OKPYXXAaKOIIECH cpele Ha
OCHOBE 3HAHUA 1I€JI€H YCTOMYMBOTO PA3BUTHS YETIOBEUECTBA;

paclIMpEeHre OMNbITA AESATEIbHOCTH HKOJOTMYECKON HAMpaBICHHOCTH Ha
OCHOBE MMEIOUINXCS 3HAHUU 10 (PU3HUKE.

HCHHOCTH HAYYHOI'O ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKON HAYKHU;

OCO3HAaHME I[EHHOCTU HAy4YHOU AESATEIbHOCTH, FOTOBHOCTH B IMpoOIEcce
U3ydeHUsT (PU3UKM OCYIIECTBISATH TMPOCKTHYIO M HCCIEI0BATEIHCKYIO
NEATEeIbHOCTh UHANBUIYAIbHO U B TPYIIIE.

METANIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble Jjornueckue 1eiicTBUA:

CaMOCTOSITENIbHO  (OPMYJNIMPOBATH U aKTyalIM3UpOBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LEIU IEITEIbHOCTH, 3a/1aBaTh NapaMeTPbl U KPUTEPUU HX
JIOCTUKCHUS,

BBISABIISITH 3aKOHOMEPHOCTHM H IIPOTHUBOPEUMS B PacCMaTPUBAEMBIX
(bU3UYECKUX SBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHaM3a UMEIOIIUXCS
MaTepUaIbHbIX U HEMAaTEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OILEHUBATh COOTBETCTBUE
PE3YJIbTATOB LIEJISIM, OLICHUBATH PUCKU MTOCIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBATh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYAJILHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEATHBHOE MBIILICHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBble ncciieqoBare/iLCKe 1eCTBUA:

BJIaJICTh HAYYHON TEPMHUHOJIOTHEH, KIIOUYCBBIMH TOHSATHUAMU W METOJaMHU
(bu3HYecKoil HayKH;



BJIaJCTh HaBbIKAMH  Y4EOHO-HCCIIEIOBATEIIHCKON u MIPOEKTHOMN
NEeSATENbHOCTH B 00OJAcTH (PU3UKH, CIOCOOHOCTBIO W TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TIOMCKY METOJOB PpEIICHUs 3adad  (PU3HUYECKOro
COJIpKaHUs, TPUMEHEHUIO PA3JIMYHbIX METOI0B MO3HAHMUS;

BIIQJIETh BHUJAAMHU JAESATEIBHOCTH [0 TMOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEPIpETaLUU, TPEe0OPa30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YUECOHBIX
CUTyallUsX, B TOM YHUCJIEC MPHU CO3JaHUM Y4E€OHBIX MPOEKTOB B 00JACTH
busuky;

BBISIBJISITh TPUYUHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJu3UpoOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ pelIeHUs, HaXOIUThb apryMEeHThl s
JIOKA3aTeNbCTBA CBOMX YTBEP)KICHUM, 3a/aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJTU3UPOBATH TOJYUYCHHbICE B XOJI€ PEILICHUS 3a/laud pe3yJibTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, TPOTHO3UPOBATH N3MEHEHHE B
HOBBIX YCIIOBHUSIX;

CTaBUTh U (GOPMYJIUPOBATH COOCTBEHHBIE 3aJaud B 00pa3oBaTENbHOMN
NEATeIbHOCTH, B TOM YHCIIE TIPU U3YUYCHUH (PU3UKH,

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;
yMETh TIEPEHOCUTh 3HAaHWS 1O (GU3NKE B TPAKTUYECKYIO 00JaCTh
KU3ZHENIEATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00IacTel;
BBIJIBUTAaTh HOBBIC UJICH, MIpE/JIaraTh OPUTMHAIIBHBIC MOXO0/IbI U PEIICHUS;
CTaBUTh MPOOJIEMBI U 33/1a4, TOMYyCKAIOIIUE aTbTEPHATUBHBIC PEILICHHUSI.

Pabora ¢ nndopmanueii:

BJa/IETh HAaBbIKAMHU MOJyYeHUs MH(poOpMaluuu (PU3HUECKOTO COJEpKaHUs
U3 HWCTOYHHKOB PA3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISITH MOUCK,
aHaJIM3, CUCTEMATHU3alMI0 M WHTEPHPETALMI0 HHPOPMALUU PA3THYHBIX
BUJIOB U (hOPM IpeICTaBICHHUS;

OLICHHUBATbH JJOCTOBEPHOCTh MH(POPMAIIHH;

UCIIOJb30BaTh CpEACTBa HH(OPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTUA B  PEIIEHUH KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX U
OpraHU3allMOHHBIX 33Ja4 C COOJI0JeHUEM TpeOOBAaHUN 3PrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepekeHusi, MpPaBOBBIX H
TUYECKUX HOPM, HOpM MH(OPMALIMOHHON O€30M1aCHOCTH;

co3/1aBaTh TEKCThl (PU3MUYECKOTO COJIEPKaHUS B PAa3IMYHbIX (opMarax C
y4€TOM Ha3zHauyeHus HUHGOpMalMM M UEJNEeBOM ayAUTOpPUH, BBIOMpas
ONTUMAJIBHYIO (POPMY IIPECTABICHUS U BU3YyaTH3AIHH.

KoMMyHMKATHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUA:



OCYIIECTBISATh OOIIEHHE Ha ypokax (U3MKH U BO BHEYPOUHOU
JESITENIbHOCTH;

pacrmo3HaBaTh MPEANOCHUIKM KOH(DIWUKTHBIX CHTyalldii © CMsT4aTh
KOH(DJIUKTBIL;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3pPEHHSI C HCIIOIb30BAaHHEM
A3BIKOBBIX CPEJICTB;

MOHUMATh ¥ UCTIOJIb30BaTh MPEUMYIIIECTBA KOMAHTHOW U MHIUBUIYaTbHOU
paboThI;

BbIOMpaTh TEMATHKy U METOJAbI COBMECTHBIX ACHCTBHI C y4€TOM OOILIUX
MHTEPECOB M BO3MOXHOCTEH KaX/I0T0 4jieHa KOJIICKTHBA;

OPUHUMATh 1L€JIW COBMECTHON JI€ATENbHOCTH, OpPraHU30BBIBaTh U
KOOPJIMHUPOBAaTh JEUCTBUS 1O €€ JOCTHXKEHHUIO: COCTaBIATh IJIaH
NEUCTBUM, pacIIpeiessATh POJIM C YUETOM MHEHHUI YYAaCTHUKOB, 0OCYKIaTh
pe3yJIbTaThl COBMECTHOM paboThI;

OLICHHMBATh Ka4e€CTBO CBOET0 BKJIaJa M KaXKJOTO0 YYaCTHHKA KOMaHJbl B
oO1IMii pe3ysbTaT o pa3pabOTaHHBIM KPUTEPUSIM;

npeyiaraTh HOBBIE TPOEKTHI, OLIEHWBATh HJEU C TO3UIMH HOBHU3HBI,
OpPUTHHAILHOCTH, MPAKTUYECKOIN 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE IIOBEIECHUE B Pa3IMYHBIX
CUTYaLUsX, IPOSIBIISITH TBOPUECTBO U BOOOpaKEHUE, ObITh UHUIIMATUBHBIM.

PeryjisiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIIATH MO3HABATENBHYIO JEATEIBHOCTH B 001aCTH
(GU3HKK M aCTPOHOMMH, BBISIBIIATH MPOOJIEMBI, CTABUTh U (OPMYITHUPOBATH
cOoOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PEIICHUS PACUETHBIX M Ka4€CTBEHHBIX
3a7a4, TUIaH BBIMOJTHEHUS MPAKTHYECKOH pabOThI ¢ y4ETOM UMEIONINXCS
pECypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOYTECHUN;

JaBaTh OIICHKY HOBBIM CUTYAIlUsIM;

pacHIMpsTh paMKH y4eOHOT 0 MpeMeTa Ha OCHOBE JIMUHBIX MPEIITOYTCHUH;
JienaTh OCO3HAHHBIM BBIOOp, APrYMEHTHpPOBATh €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OLICHHUBATH MTPUOOPETEHHBIN OTIBIT;

Croco0CTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO IPYIUIMU B 0OJACTH
($U3MKH, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTeIbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJIb, 3M0Hl/IOHa.]1])HbIl7[ HHTEJIJICKT.

daBaTb OLCHKY HOBBIM CHUTyallUsAM, BHOCHUTH KOPPCKTUBLI B ACATCILHOCTD,
OIOCHHUBATL COOTBCTCTBUC PC3YJIbTATOB LCIIAM,



BJIQJIETh HABBIKAMHM II03HABATEJIPHOW peduiekcun Kak OCO3HAHUS
COBEPIIAEMBIX JECUCTBUN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIBTATOB U
OCHOBAHUM;

UCII0JIb30BaTh MPUEMBI pePIECKCUH JIsl OLIEHKU CUTYaIlNH, BHIOOpA BEPHOTO
peleHus;

YMETh OLICHUBATh PUCKA M CBOCBPEMEHHO NPUHUMATH PEIICHUS IO HX
CHIKCHUIO;

IPUHMMATh MOTHUBBI M ApryMEHTHI JNPYTUX IPU AHAINU3E PE3YJIHTATOB
JICATEIILHOCTH,

MPUHUMATH CeOs1, TOHMMAasi CBOM HEAOCTATKU U JJOCTOMHCTBA,

[PUHMMAaTh MOTHBBI M apryMEHThl JNPYTUX MPU AHAINU3E PE3YJIHTATOB
JIEATEIILHOCTH,

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OUTUOKH.

B mporecce mocTmKeHUsS JTHMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMBI IO
bu3uke IS ypOBHS CpeIHEro oOmero oOpa3oBaHUs Y OOyYarolIuXxcCs

COBEpPIIICHCTBYETCS HYMOIIMOHAIIbHBIH WUHTEIUICKT, IpeoJIarafoIIui
c(hOpMUPOBAHHOCTH:
e CaMOCO3HAHUS,  BKJIIOYAIOMIETO  CIHOCOOHOCTh  TOHUMATh  CBOE

HYMOIMOHAIILHOE COCTOSTHUE, BUACTh HAMPABICHUS Pa3BUTHs COOCTBEHHOMN
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B ceOe;

CaMOPETYJIMPOBAHUS, BKIIOUYAIOIIET0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHHUE, CITIOCOOHOCTH aManTHPOBATHCSI K
OMOIMOHAIILHBEIM W3MEHEHUSIM WM TIPOSBIATH THOKOCTh, OBITh OTKPBHITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIUU, BKIIIOYAIOIIEH CTPEMIICHHE K JOCTUXKEHHUIO LU
U yCIIeXy, ONTHMU3M, HHUITHATUBHOCTh, YMEHHE JIEHCTBOBATh, UCXOJIS U3
CBOHX BO3MOKHOCTEH;

OMIIATUU, BKJIIOYAIONIEH CIIOCOOHOCTh TOHHUMATh  AMOIIMOHAIEHOE
COCTOSIHME JPYTUX, YYHUTHIBaTb €ro IMPU OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO U COINEPEKUBAHUIO;

COIMAIBHBIX ~ HaBBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTH  BBICTPAHWBATh
OTHOIIEHUS C JPYTUMHU JIIOJBMH, 3a00THUTBCS, TMPOSBIATH HHTEPEC U
paspemiaTh KOHGIUKTHI.

INPEJIMETHBIE PE3VJIbTATDBI

K xonity o6y4enus B 10 knacce npeMEeTHbIC pe3yIbTAThI HA YTITyOJIEHHOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



MOHUMATh POJb (PU3MKH B OKOHOMHYECKOH, TEXHOJOTHYECKOM,
HKOJIOTHYECKOM, COIMAJIbHOW M OSTUYECKOM cdepax edaTelbHOCTH
YeJI0BEKa, PoJib U MeCTO (DU3UKHU B COBPEMEHHON HayYHOW KapTUHE MHpA,
3HAYEHUE OIHCATEIbHON, CUCTEMAaTU3UPYIOLIEH, OOBSICHUTENBHOU U
IPOTHOCTUYECKON  (DYHKIUKA  (PU3HMYECKOH TEOPpUH —  MEXaHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (U3UUYECKON TEOPHUH B
dbopMuUpOBaHUHU MPEICTABICHUHN O PU3HMUECKON KapTUHE MUPA;

pasinyath yCIOBUS IPUMEHUMOCTH MOJieel (pU3nuecKux Tel U MPoIecCoB
(stBNIEHMIT): WHEpIMANbHAs CHCTeMa OTCcuéra, aOCONIOTHO TBEPAOE TEIo,
MaTepHalibHasi TOYKa, PABHOYCKOPEHHOE JBU)KEHHE, CBOOOIHOE TaJICHUE,
aOCOJIIOTHO yIIpyTas aedopmals, aOCOJIOTHO YNPYyroe U abCOITIOTHO
HEYINPYroe CTOJKHOBEHHMS, MOJEINW Trasza, >XKUIKOCTH U TBEPAOrO
(KpUCTaJUTMYECKOT0) Tea, UIealIbHbINA Ta3, TOUCUHBIN 3apsi/l, OJJHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTh yCioBHsS (TpaHUIbl, 00JIaCTH) MPUMEHUMOCTH (PU3UUYECKHUX
3aKOHOB, TOHMMAaTh BCEOOHIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPAHUYEHHOCTh UCIOJb30BAHUA YACTHBIX 3aKOHOB;

aHAJTU3UPOBATh U OOBACHATH MEXAHUYECKHE MPOILECChl U SIBJICHUA,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKHU (OTHOCUTEIBbHOCTD
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
JBIDKCHUS, TpeoOpasoBaHus [amuiess Jyisi CKOPOCTH W TEepeMEIICHUs,
3akOHbl HprOTOHA, TIpUHUOKMN  OTHOCUTENBHOCTH [anmuiies, 3aKoH
BCEMUPHOTO TATOTECHUS, 3aKOHbI COXPAHCHUSI UMITYJIbCA U MEXAHUYECKOU
DHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXAaHHYECKOW JHEprud,
yCIOBUSI paBHOBECHS TBEPJAOrO Teia), MPU OSTOM  HCIOJIb30BATh
MAaTEMaTHYECKOE BHIPAKEHUE 3aKOHOB, YKA3bIBATh YCIOBUS IPUMEHUMOCTH
(u3MUecKUX 3aKOHOB: MpeoOpa3oBaHuil ['anmuiesi, BTOPOro M TPETHErO
3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHECHUS HUMITYJIbCA U MEXAHUYECKOU
DHEPIryH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHAJIM3UPOBATh U OOBSCHATH TEIJIOBBIE MPOIECCHl U SIBJICHUS, UCIIOJb3YS
ocHoBHble moJoxkeHuss MKT wu 3akoHbl MoJIeKyJsApHON (U3UKH U
TEPMOJAMHAMUKU (CBA3b JAaBJCHUS WJEAJbHOIO Ta3a CO CpelHeH
KUHETHYECKOW SHEPTUEN TEIUIOBOTO JBHXKEHHS W KOHLEHTPALMEHW €ro
MOJIEKYJ, CBSI3b TEMIIEpAaTyphbl BEIIECTBA CO CpEOHEW KHUHETUYECKOU
SHEPryeu TEIMJIOBOIO JBUXKEHUS €r0 YacCTHUll, CBA3b JIABJICHUS UICATBHOTO
raza C KOHLEHTpAallME MOJIEKYJd M €ro TeMIEpPaTypod, ypaBHEHHE
MenneneeBa—Knanepona, TIepBbl 3aKOH TEPMOAWHAMMKH, 3aKOH
COXpPaHEHUSI PHEPrUU B TEIUIOBBIX MPOIECCAaX), MPU 3TOM HCHOJIb30BAThH



MAaTEMaTH4YECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTHU
ypaBHeHHs: MeHeneeBa—Knanelipona;

aHAJTU3UPOBATh W  OOBSACHITH DJEKTPUUECKUE SIBJICHUS, WCIOJIb3YS
OCHOBHBIE TIOJIOKEHHSI U 3aKOHBI AJIEKTPOJAMHAMUKHU (3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsja, 3aKOH KyioHa, MMOTCHIMAIIBHOCTh
AIEKTPOCTATUYECKOTO TMOJIsA, MPUHLHUI CYNEPHO3UINU DIICKTPUUECKHUX
MOJIEN, MPU ATOM YKasbiBas YyCJIOBUS NPUMEHUMOCTH 3akoHa Kyiiona, a
TAKXKE€ MPAKTUYECKH BAXKHBIC COOTHOILICHMS: 3aKOHbI OMa I y4yacTka
HeNu W I 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH Jlxoymsa—JIeHna,
npasuia Kupxroda, 3akonsr @apases 11t 5JIEKTPOIIn3a);

OMUCHIBATh (PU3UYECKHUE MPOILIECCHl U SIBJICHUS, HCIOJb3YysS BEJIWYUHBI:
IIEPEMEILIEHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIBC TEJIA U CUCTEMBI TEJ, CHIIA,
MOMEHT CHJIbL, IABJICHHUE, TOTCHIIMAJIbHAS SJHEPTHsl, KHHETUYECKAsl SHEPTHS,
MEXaHU4YeCKasi IHEPTHsi, paboTa CHUJIbI, LICHTPOCTPEMUTEIIBHOE YCKOPEHUE,
CHJIa TSDKECTH, CWJIA YIPYIOCTH, CWJIA TPEHHS, MOILUHOCTb, SHEPIUs
B3aUMOJICHCTBUS Tella ¢ 3eMJIEH BOIU3H €€ TOBEPXHOCTH, SHEPTHS YIIPYTon
nedopmali Npy>KUHbI, KOJIMYECTBO TEIJIOTHI, a0CONIOTHAs TeMIlepaTypa
Tena, paboTa B TEPMOJMHAMHUKE, BHYTPEHHSSI JHEPTUsl HUJICATHLHOIO
OJIHOATOMHOTO Ta3a, padoTa UJCANTbHOTO Ta3a, OTHOCUTENIbHAS BIAYKHOCTh
Bo3ayxa, KIIJ[ naeanbHOro TEIUIOBOTO JBHUIATENs; SJIEKTPUUECKOE TOJIE,
HaNpsHKEHHOCTD AJIEKTPUUECKOTO TOJIS, HANPSHKEHHOCTD TOJISI TOUEUHOTO
3apsiia WIK 3apsHKEHHOTO [Iapa B BAKYyME M B JUAJICKTPUKE, MOTCHIUAI
AIEKTPOCTATUYECKOTO MOJs, PA3HOCTh MOTEHIMAIOB, JIEKTPOJABHXKYIIAS
CUJIa, CUJIa TOKa, HAIPSIKEHUE, MOIIHOCTh TOKA, AJIEKTpUYECKass EMKOCTh
IJIOCKOTO  KOHJIEHCATOpa,  CONpPOTHBIIEHHME  y4yacTKa  LEeNu ¢
MOCIEIOBATEBHBIM U MAPAJIETBHBIM COCAMHEHUEM PE3UCTOPOB, SHEPTUS
AIIEKTPUYECKOTO MOJII KOHAEHCATOPA;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUS  (PUBUUECKUX  SBJICHHM:
MEXaHUYECKOE JBWKEHUE, TEIUIOBOE JBH)KCHHE YAaCTULl BELIECTBA,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE NBIKEHHE, NU(PQy3us, HcCapeHue,
KUIICHUE U KOHJICHCALNS, TJIABJICHUE U KPUCTAIIM3AllNSl, HAIPABJIECHHOCTh
TEIUIONEPEAAYH, JICKTPU3ALHNS TEJ, SKBUMOTEHIHAIBHOCTh MOBEPXHOCTHU
3apsYKEHHOTO MPOBOIHUKA;

MIPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEJIMYUHBI OT
JIPYTOM C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUI, IPU 3TOM KOHCTPYHPOBAThH
YCTAHOBKY, (UKCUpOBaTh pPE3yibTaThbl TMOJYYEHHOH 3aBUCHUMOCTH
bu3ndeckux BeIMYMH B BHUAC TpadukoB ¢ y4€ToM aOCOIIOTHBIX
IOIPEIIHOCTE  M3MEPEHMH, JeJaTh  BBIBOABI 1O  pe3yjbTaraM
UCCIIEIOBAHUS;



IPOBOJUTh KOCBEHHbIE M3MEpEHUs (U3MUECKUX BEIMYUH, NPU HTOM
BBIOMpATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLIEHUBATh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH NPSAMbBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOJUTH OMNBITHI IO MPOBEPKE MPEIOKEHHON THIOTE3bI: IJIAHUPOBATh
HKCMEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJIyYeHHBIC pe3yJibTaThl U J€JaTh BBIBOJ O CTaTyce MNPeI0oKEHHON
TUIOTE3bI;

cobJiroaTh paBuiia 0€30MacHOTO TPy/ia MPU MPOBEICHUH HCCIIEA0BaHUN
B paMKax y4eOHOro DJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHo-
UCCJIEIOBATEIBCKOW W IPOEKTHOM JIE€ATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIBHBIX YCTPONCTB U J1a0OPaTOPHOTO 000PYA0BAHMUS;

pemarh pacy€THhIE 3aJaud C SBHO 3aJaHHOM W HESABHO 3aJIaHHOU
(u3HYecKO MOJENbI0: Ha OCHOBAaHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKOH MOJCHM, OTBEYarOmed TpeOOBAaHMIM  3aJIauH,
IPUMEHATH POPMYJIbL, 3aKOHbI, 3aKOHOMEPHOCTH U MOCTYJIAThl PU3NIECKUX
TEOpUl MPHU UCIOJH30BAaHUM MATEMaTHYECKUX METOJOB pPEIICHUS 3a/ad,
IPOBOJUTH PACUETHI HA OCHOBAHWU MMEIOIIMXCS JAaHHBIX, aHAIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METO/bl PEIICHHS C YYETOM IMOIYYEHHBIX
pE3yIabTaTOB;

pemiaTh KadecTBEHHBbIE 3a7aud, TpeOyroliue MpUMEHEHUs 3HaHWM U3
Pa3HbIX pa3lieloB Kypca GU3MKH, a TAaKKe MHTErpaluy 3HAHUN U3 APYTHX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATh JIOTHUECKYIO
LENOYKY pacCy>kKJI€HUI ¢ OOPOI Ha U3YUECHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U GU3HYECKUE SBIICHUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS A OOBSICHEHUS OCHOBHBIX
IPUHIIMIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

IPUBOJUTH IPUMEPHI BKJIA1a POCCHUICKUX U 3apyOeKHBIX yUEHBIX-(PU3UKOB
B pa3BUTHE HAYKHU, B OOBSCHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OLEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOJACTBEHHOM
NEATENbHOCTH 4YEJIOBEKa, CBA3AHHOM C (PU3MYECKUMH NPOLECCaMH, C
MO3UIINI 3KOJOTHYECKON 0€30MacHOCTH, MPEACTAaBIECHUI O palliOHAILHOM
IPUPOIOIOIH30BAHUN, @ TAK)KE€ PasyMHOM MCIIOJIb30BAHUM JTOCTUKEHUHN
HAyKX W TEXHOJOTUH Ui JajJbHEHIIero pa3BUTHUS YEIOBEUYECKOro
00IIIeCTBA;

IPUMEHATH pa3jNyHble CrocoObl paboThl ¢ MH(OpMAIHEeH (PU3NIECKOrOo
COJIEp)KaHUsI C HCIIOJIb30BAHMEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTUM, TPHU ITOM HCIOJIb30BaTh COBPEMEHHbIE HH(GOPMAIIMOHHbIE



TEXHOJIOTUM IS TIOMCKA, TEepepadOTKU M TPEAbSIBICHUS Y4YEOHOU U
HAYYHO-TMTOMYJISIPHON MH(OPMAIINU, CTPYKTYPHUPOBAHUS H UHTEPIIPETAIIUN
uH(pOpMaIMK, TONYYECHHOW W3 pPa3IUYHBIX HMCTOYHUKOB, KPUTHYCCKU
aHATM3UPOBATh  TOJNIy4aeMyr  uH(opmamuio W OIeHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUN, TaK M HA OCHOBE
aHaJIM3a UCTOYHUKA HH(POPMAIINH;

e TIPOSBIIATH OpraHU3alMOHHBIC u M03HABATEIILHBIC yYMEHUS
CaMOCTOSTEIILHOTO IPHOOPETEHHS HOBBIX 3HAHUH B MPOIIECCE BHITOTHCHUS
MIPOCKTHBIX M YU4E€OHO-UCCIEA0BATEIBCKUX PadoT;

e paboTaTh B TPyNIE C HCIOTHEHUEM pPAa3IUYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAIMOHATILHO PACTIPECIATh ACSITEILHOCTD
B HECTaHJAPTHBIX CUTYaIMsIX, aJeKBaTHO OIICHWBATH BKJIAQJ KaXKJOTO U3
YYaCTHUKOB TPYTIIBI B PEIICHUE pacCMaTPUBAEMON MTPOOIEMBI,

e TIPOSIBJISITH MOTUBAIMIO K Oyaymiel mpodeccuoHaaIbHON AeATeIbHOCTH 110
CHENUATBHOCTIM (QU3HKO-TEXHUYECKOTO MPOQPUIIS.

K xonity o6y4enus B 11 knacce npeIMETHBIC pE3yIbTAThI HA YTITyOJIEHHOM YPOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUaAIOIIUXCS YMEHHIA:

e TIOHUMATh POJIb PUBUKHU B IKOHOMHUECKOM, TEXHOJIOTMUYECKOM, COLIMATbHON
U ATUYECKON cdepax NesTeTbHOCTH 4YeloBEKa, PoJib U MECTO (DU3UKU B
COBPEMEHHOW HAyYHOW KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MMPAKTUYECKON
NEATENbHOCTH YEJIOBEKA U JAJbHEMIIEM HAayYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUYCHHUE OIMCATENbHON, CHUCTEeMAaTU3UPYIONIeH, OOBSICHUTEIHLHOU U
MPOTHOCTHYECKOW (GYHKUUNA (PU3MUECKOW TEOPUU — IIIEKTPOJUHAMUKH,
CHEUUaIbHOM TEOPUU OTHOCHUTEIBbHOCTH, KBAHTOBOW (PU3UKH, PpOJb
¢u3nueckoil Teopur B (POPMHUPOBAHUU NPEJICTABICHUNA O (PU3UUECKOU
KapTUHE MHpa, MECTO (PU3NYECKONW KapTUHBI MHpa B OOIMEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPO/IE;

e pa3IMYaTh YCIOBUS MPUMEHUMOCTU MOJIENIeH (PU3HUECKHUX TeJl U MPOIIECCOB
(s1BNEHMIT): OTHOPOJHOE IEKTPUUECKOE U OJHOPOJHOE MArHUTHOE IOJS,
rapMOHUYECKHE KOJEOaHHs,, MATEMaTUYECKUA MAasiTHUK, HICAIbHbBIN
PY>KUHHBIH MasITHUK, rapMOHUYECKHE BOJIHBI, UJeanbHbII
KoJ1e0aTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJIENIel aToMa, aTOMHOTO s/ipa U
KBAaHTOBOM MOJICIH CBETA;

e pazinuarth YyCJIOBUS (TpaHUIllbl, OOJACTH) MNPUMEHUMOCTH (HUINUYECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMH XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHAJIM3UPOBATh U OOBSACHATH AIIEKTPOMArHUTHBIE MPOLIECCHI U SIBJICHUS,
UCIIONb3Yys. OCHOBHBIE IIOJOKEHUS W 3aKOHBI DJIJIEKTPOJAMHAMUKH U
CHEUUaIbHOM  TEOpUHM  OTHOCUTENBHOCTH  (3aKOH  COXPAaHEHMS



IEKTPUYECKOro  3apsaa, cuia Awmrepa, cwia JlopeHma, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWHM, TnpaBwio Jlenma, cBa3p  OJIC
CaMOMHIYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM LENH CO CKOPOCTBIO
W3MEHEHHUSI CUJIbI TOKA, IOCTYJIAThI CIIEMAIBHON TEOPUU OTHOCUTEIBHOCTH
OWHIITETHA);

aHAJIM3UPOBATH U OOBSICHATH KBAHTOBBIE TIPOIIECCHI U SABJICHUSI, UCTIONB3YS
MOJIOKEHUS! ~ KBAaHTOBOM  (u3uku  (ypaBHeHHe  OWHINTEHHA IS
doToaddexra, mepBbiil U BTOpOi mocTynarsl bopa, MpuHLKIT COOTHOLIEHHUS
Heonpenen€HHocte ['eli3eHOepra, 3aKOHbBl COXpPAaHEHHs 3apsIOBOrO M
MacCOBOT'0 YKMCEJI U DHEPTUU B SIEPHBIX PEAKLMAX, 3aKOH PaIUOAKTUBHOIO
pacnazaa);

ONMUCHIBaTh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, HCIOJb3YysS BEJIUYUHBI:
HaIpPsHKEHHOCTD DJIEKTPUYECKOTO MOJISA, MOTEHIUAN 3JIEKTPOCTATHYECKOTO
IIOJIsl, Pa3HOCTh ITOTEHLUHAJIOB, JJIEKTPOJABWXKYINAs CUJIA, WHIYKLIUA
MarHUTHOTO IIOJISI, MarHUTHBIA MOTOK, cwia Amnepa, UHAYKTUBHOCTD,
ANEKTPOABMKYIAS CUJIa CAMOMHAYKLIHWH, SHEPruUsi MAarHUTHOrO IOJs
IIPOBOJIHUKA C TOKOM, PEIIITUBUCTCKUI UMITYJIBC, TIOJIHASI SHEPT U, SHEPTUs
MOKOSI CBOOOTHOM YaCTHIIbI, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO
Y 3aps] pa, SHEPTUSA CBS3HU A11pa;

OOBSACHATHL  OCOOCHHOCTH  TMPOTEKaHUSA  (PU3UUYECKUX  SBJICHHM:
AIIEKTPOMArHUTHasl UHIYKLUS, CAMOUHYKIIUS, PE30HAHC, UHTEPPEPECHIIUS
BOJIH, Ju(pakuus, JUCHEpPCHs, T[OJHOE BHYTPEHHEE OTpa)KeHHeE,
doTornextpuaeckuit 3g ekt (bhotodrddexr), anbda- u 6eTa-pacmast aaep,
raMma-usilydeHue saep, Gu3nueckue MpUHIMIbI CIEKTPAIbHOTO aHaln3a
U paboTHI Ja3epa;

ONPEACIIATh HANPABICHUE WHAYKIWHA MAarHUTHOIO ITIOJISI MPOBOJHHUKA C
TOKOM, CUJIbl AMrepa u cuiibl Jlopenna;

CTPOUTH U300pakeHHe, CO3aBAEMOE TNIOCKUM 3epKajloM, TOHKON JIMH30M,
Y PaCCYUTBIBATBH €I'0 XapaKTEPUCTUKH;

IIPUMEHSTh OCHOBOITIOJIATAIOIIME ACTPOHOMUYECKUE MOHATHUS, TEOPUU U
3aKOHBl JJI1 aHanu3a M OOBACHEHHMS  (PU3MYECKUX  IPOIECCOB,
IIPOUCXOJAIINX B 3BE37aX, B 3BE3IHBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpene; ABKCHHS HEOSCHBIX Tell, BOJIIONMH 3BE31 1 BeeneHHoil;
MPOBOJUTh HCCIEIOBAHUE 3aBUCUMOCTEH (PU3UYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM TMPAMBIX HW3MEPEHUW, MpPU OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH
¢usznyeckux BENMYUH B BHIE TpaduKoB C YYETOM aOCOIIOTHBIX
IIOTPEIIHOCTE  HM3MEpPEHHM, [JenaTh  BBIBOABI 110  pe3ysbTaTaM
UCCIIEIOBAHUS;



MPOBOJUTh KOCBEHHBbIE M3MEpPEHUs (DU3UYECKUX BEIUYHH, MPU STOM
BBIOMpATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLIEHUBATh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMBITHI MO MPOBEPKE MPEIIOKEHHOW TMIOTE3bI: MJIaHUPOBATH
IKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAILHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIC pe3yJibTaThl U J€JaTh BBIBOJ O CTaTyce MNPeI0oKEHHON
TUIIOTE3HI;

OTHUCHIBATh METO/IbI TTOJTYUEHUSI HAYUYHBIX aCTPOHOMHUYECKUX 3HAHUM;
co0JroaTh paBWia 0€30MacHOrO TPyJia MPU MPOBEICHUH UCCIEA0BaHUN
B paMKax y4eOHOrOo OKCIIEPUMEHTa, TMpPaKTUKymMa ©  y4eOHO-
UCCJIEIOBATENILCKOW U TMPOEKTHOM JIEATENbHOCTH C HCIOJb30BaHUEM
U3MEPUTEIILHBIX YCTPOUCTB U 1a00paTOPHOro 000pYAOBAHMUS;

pemaTte pacy€THBIE 3a4a4d C SIBHO 33JaHHOM M HESIBHO 3aJIaHHOU
dbu3nUeckoil MOJENbI0: HAa OCHOBAaHWM aHalW3a YCJIOBHUS BBIOMPATH
dbusnueckue MOJENH, OTBEYAlol[ue TpeOOBaHUSM 3aJayd, MPUMEHATH
bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTU M TIOCTYNaThl (PU3NYECKUX TEOPHd
OpU  HUCIOJIB30BAaHUM MaTeMaTMYECKUX METOJOB pEIICHUS  3ajad,
MPOBOJAUTH PAcUEThl HA OCHOBAHUU UMEIOIIUXCS JaHHBIX, aHAIM3UPOBATH
pe3yJbTaThl U KOPPEKTUPOBATH METOJbI PEUICHUS C YUETOM MOJYYEHHBIX
pe3yIbTaTOB;

pemiaTh KayecTBEHHbIE 3ajaud, TpeOylollhe MPUMEHEHUs 3HaHUM U3
pa3HbIX pa3lenoB Kypca (PU3MKH, a TAKKE UHTETpallui 3HAHUN U3 IPYTUx
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATh JIOTHUECKYIO
LENOYKY pacCy>KJI€HHI ¢ OIOPOI Ha U3yUECHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U GU3NYECKUE SIBJICHUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHIUIIOB PaObOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOICTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

MPUBOIUTH IPUMEPHI BKJIa/1a POCCUUCKHUX U 3apyOESKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAYKH, B OOBSICHEHHE MPOIECCOB OKPY>KAIOIIETO MHpa, B
Pa3BUTHUE TEXHUKHU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOJACTBEHHOM
JeSTeIbHOCTH 4YeJIOBEKa, CBSA3aHHON C (PU3MYECKHMMM IMpolieccaMu, C
MO3UIIUNA SKOJIOTUYECKON 0€30MaCHOCTH, MPEICTABICHUN O PAIIMOHATIEHOM
IPUPOAOIOIH30BAHUN, @ TAK)KE€ Pa3yMHOM MCIOJIb30BAHUM JTOCTUKEHUHN
HAayKl M TEXHOJOTHM Uil JaNbHEHIIETrO Pa3BUTUS YEJIIOBEYECKOTO
00IIIeCTBA;

NPUMEHSTh pa3IudHbIe CIOCcOObl paboThl ¢ MHbOpMaIHel (hU3NIeCcKoro
ColepKaHUsi C UCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX



TEXHOJIOTUH, TIPH ATOM HCIIOJIH30BaTh COBPEMEHHBIE WH()OpPMAIIMOHHBIC
TEXHOJIOTHUM IS TIOMCKa, TEpepadOTKH WM TPCABSIBICHUS YYCOHOW U
HAyYHO-TIOMYJISIPHOM WH(OPMAIUH, CTPYKTYPUPOBAHUS U HHTEPIIPETAIIUN
uHOpMAIMK, TONYYECHHOW W3 pPa3IUYHBIX HMCTOYHUKOB, KPUTHYCCKU
aHAJIM3MPOBATh  IMOJyYaemMylo  uH(pOpMamwioo W  OLCHWBAaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMCIOIIUXCS 3HAHWUH, TaK M HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOPMAIINH;

e TIPOSBIIATH OpraHU3aIMOHHBIC u ITO3HABaTEIbHEIC yMEHUS
CaMOCTOSITEIIEHOTO TPHOOPETEHIS HOBBIX 3HAHUH B MPOIIECCE BHITTOTHCHUS
MIPOCKTHBIX M Y4eOHO-UCCIICA0BATEILCKUX PadoT;

e paboTaTh B TPYyIIE C HCIOJTHCHUEM pPa3IUYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PadOTy TPYMIBI, PAIIMOHATILHO PACIIPEACIIATh IEATCIbHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJeKBAaTHO OIICHWBATH BKJIAQJ KaXKIOTO W3
YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMAaTPUBAEMON MTPOOIIEMBI;

e TMPOSBIIATH MOTHBALIUIO K OyyIel mpodeccroHaabHON ASSATEILHOCTH 110
CHEIUATBLHOCTIM (QU3HKO-TEXHUYECKOTO MPOQHIIS.
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16

16

bu6mmoreka [JOK

https://m.edsoo0.ru/f16b68d
7

bubnunoreka LIOK
https://m.edsoo.ru/f16b68d
7

bubnmnoreka LIOK
https://m.edsoo.ru/f16b68d
7

bu6mmoreka [IOK

https://m.edsoo.ru/f16b68d
7

bu6mmoreka [JOK

https://m.edsoo.ru/f16b68d
7

bubnunoreka LIOK
https://m.edsoo.ru/f16b68d
7

but6mmoreka [JOK

https://m.edsoo.ru/f16b68d
7

bubnunorexa LIOK


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

https://m.edsoo0.ru/f16b68d
7
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https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KITACC

HaumeHoBaHMe pa3ie/ioB U TeM
NMporpamMMbl

Ne i/

Paznea 1. JIEKTPOJAMHAMUKA

1.1 MarsuTtHoe 1ose

1.2 DNIeKTpOMarHuTHast MHIYKIUS

Hroro no pazneny

Pa3nea 2. KOJIEBAHUSA U BOJIHBI

2.1 MexaHnueckue KojieOanus

2.2 DNIeKTpOMarHuTHBIE KOJIeOaHus

23 Mexanndeckue u OJICKTPOMArdMuTHBIC

BOJIHBI

2.4 Onruka

Hroro no pazneny

KoanuecTBo 4yacoB

Bcero

14

13

27

10

15

10

25

60

KonTpoabHbl
e padoThl

IIpakTHyeckn
e padoThl

DJIEeKTPOHHbBIE
(uugposbIe)
o0pa3oBaTtejibHbIE

pecypchbl

but6mmoreka [JOK

https://m.eds00.ru/39859ef
1
bu6mmoreka [IOK

https://m.eds00.1ru/39859¢f
1

bubmoreka [JOK
https://m.eds00.ru/39859ef
1

bu6nunoreka [IOK
https://m.eds00.ru/39859¢f
1

but6mmoreka [JOK

https://m.eds0o0.ru/39859ef
1

but6mmoreka [JOK

https://m.eds00.1ru/39859¢f
1



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

Pasznea 3. OCHOBBI CIIEIITMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 Ocuosrl CTO 5 1

Uroro no pazaeny 5

Pa3zgea 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckynsipHO-BOJIHOBOM ayalin3m 15

4.2 duzuka aroma 5

®dusrka aTOMHOTO SIpa U DJIEMEHTaPHBIX
YaCTHI]

4.3

Hroro no pasneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUWHU U ACTPODPU3UKU

5.1 DNeMEHTBl aCTPOHOMUU U aCTPOPU3UKU 12

Nroro no pazaeny 12

Paszea 6. PU3HUYECKUN IPAKTUKYM

6.1 Pu3NYECKU IPAKTUKYM 16 1 15

Hroro no pazaeny 16

bubnunoreka [IOK
https://m.edsoo.ru/39859¢f
1

bu6mmoreka [IOK

https://m.eds00.ru/39859ef
1

bu6mmoreka [JOK

https://m.eds00.1ru/39859¢f
1

bubnunoreka [JOK

https://m.eds00.ru/39859ef
1

bubnunoreka [IOK
https://m.edsoo.ru/39859¢f
1

bu6mmoreka [JOK

https://m.eds0o0.ru/39859ef
1


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

Pa3nesn 7. OBOBIIAIOIIEE IOBTOPEHHUE

Cucremarusanus U 00001eHue

but6mmoreka [IOK
MPEAMETHOTO COAEPKAHUSI U OIbITA
7.1 . 15 https://m.edsoo.ru/39859¢f
JESITEIIBHOCTH, TPUOOPETEHHOTO TTPU {
n3yudeHnn Kypca ¢usuku 10 — 11 kmaccos a
Hroro no pasaeny 15
bubmuoreka [JOK
IloBTOpEHME 10 https://m.edso0.ru/39859ef

1
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https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1




IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Tema ypoka

®dusuka — pyHIaMeHTaIbHas HayKa O
npupojae

HayuHblii MeTOZI TO3HAHUSA U METOMBI
UCCIIeIOBaHUS (PU3NICCKUX SIBICHUIN

DKCIEPUMEHT U TEOPHS B IIPOIIECCe
Mo3HaHusI Mpupoabl. Habmonenne u
AKCIIEPUMEHT B (DU3HKE

Crioco0b1 u3MepeHus: GU3NYECKUX BETUUHH

AOCOIIOTHAS ¥ OTHOCUTENIbHASI TOTPEIIHOCTH
U3MepeHNi PU3NUEeCKNX BEITUUNH

MonenupoBanue B pusuke. Poib u mecto
¢u3UKN B QOPMUPOBAHUU COBPEMEHHOU
Hay4YHOU KapTHHBI MUDPaA, B IPAKTUYECKOMN
HEITEILHOCTH IO

Mexanndeckoe aBmkeHne. Cucrema oTcuera.
OTHOCHUTENBLHOCTh MEXAHUYECKOT'O
newkenus. [Ipsmast u oOpatHas 3agaumn
MeXaHUKH

Pannyc-BekTop MaTepUalbHON TOYKH, €TO
IIPOEKLMU HA OCU KoopAuHaT. Tpaekropusi.

KoanuecTBo 4yacoB

Bcero

KoHTpobHbI
e padoThbI

[MpakTn4yeckun
e padoThbl

DJIeKTPOHHbIE

uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/1beef346

bubnuoreka [{OK
https://m.edsoo.ru/3a7fde29

bubmnoreka IJOK
https://m.edsoo.ru/34¢49931

bubmnoreka IJOK
https://m.edsoo.ru/ca2def03

bub6manoreka IIOK
https://m.edsoo.ru/7f18fda3

bu6mmorexa [JOK
https://m.edsoo.ru/eabbded 1

bu6mmorexa [JOK
https://m.edsoo.ru/e9a5202

bu6mmoreka [JOK
https://m.edsoo.ru/30a108a5


https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/30a108a5

10

11

12

13

14

15

16

17

[Tepememenue. CkopocTs. X nmpoekuuu Ha
OCH KOOpJIUHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
I'paduueckoe onucanue paBHOMEPHOTO
MIPSAMOJIMHEMHOTO IBU>KEHUS

CrnoxxeHue nepeMeneHnid U CKOPOCTEH.
Pemenue 3anau

HepaBHomepHoe nBrkeHre. MrHOBEHHAS
CKOpOCTh. Y ckopenue. [Ipsmonuueitnoe
JIBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM

['paduueckoe onrcaHue MPSIMOIUHEHHOTO
JIBUKEHUSI C MIOCTOSIHHBIM YCKOPEHUEM

CBobOoaHOE mazieHne. Y CKOpeHue
CBOOOJTHOTO TAJCHUS. 3aBUCUMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHH U UX rpapuKu

JIBmxeHue Tena, OpOIIEHHOTO MO YTJIOM K
TOPU30HTY

KpuBonuHeliHoe nBuxkeHue. J[BrkeHue no

OKpY>KHOCTH. YTJIOBasi U JJUHEWHAsI CKOPOCTb.

HepI/IOII K 49aCToTa. LICHTPOCTpeMI/ITCJ'IBHOC n
IMMOJIHOC YCKOPCHUC

Temarnueckasi paboTa Mo Teme
"KunemaTtuka"

ITepesIii 3akoH HetoToHa. MHeprpanbHbIe
cuctemsl orcuéra. [IpuHimun
oTHOcUTEeNbHOCTH [ anunes.
HewnneprmanbpHble cucTeMBl OTCUETA

bu6mmoreka [JOK
https://m.edsoo.ru/89ba7190

bu6mmoreka [IOK
https://m.edsoo.ru/761d18aa

bubmnoreka [IOK
https://m.edsoo.ru/a99549a7

bu6mmoreka [JOK
https://m.edsoo.ru/b7560bbf

bubmuoreka [{OK
https://m.edsoo.ru/f738109¢

bu6mmoreka [IOK
https://m.edsoo.ru/71cbb4fs

bub6mnoreka IIOK
https://m.eds00.1ru/331961tbe

bu6mmorexa [JOK
https://m.edsoo.ru/1242{32¢

bubmnoreka [IOK
https://m.edsoo.ru/5a9e4a64



https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64

18

19

20

21

22

23

24

25

26

27

28

Cuna. PaBHOz€HCTBYIOIIAs cuita. Bropoit
3akoH Herorona. Macca

B3aumoneiicteue ten. Tpernii 3aKk0H
HeroTona

[Tpuniun cynepno3unuu cui. Pemenue
3aJ1a4 Ha IpUMEHEHne 3akoHOB HproToHa

3aKOH BCEMHUPHOTO TATOTECHHUS.
DOKBHUBAJIEHTHOCTh I'PABUTAIIUOHHOW U
WHEPTHOM MacChl

Cusia TSKEeCTH U YCKOPEeHHE CBOOOHOTO
MmajcHus

JIBm>keHre HeOECHBIX TEJl U UX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMMUEeCcKasi CKOpocThb. 3akoHbl Kerepa

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. [Ipupona u BUabI cuil TpeHusl.
JIBrKEHME B )KUAKOCTH U Ta3e ¢ y4ETOM
CHJIBI COIPOTUBJIEHUSI CPEIBI

Hasnenue. ['mapocrarnyeckoe JaBiCHHE.
Cuina Apxumena

AGcomoTHO TBepaoe Teno. [loctynaTensHoe
U BpalllaTeJIbHOE IBXKEHUE TBEPIOTO Tea

MoOMEHT CHJIBI OTHOCUTEIILHO OCH BpaliCHUs.

IIneyo cuibl

bu6mmoreka [JOK

https://m.edsoo0.ru/141d383
7

bu6mmoreka [JOK
https://m.edsoo.ru/57dba505

bu6mmoreka [IOK
https://m.edsoo0.ru/bdf997fb

bub6nnoreka [IOK
https://m.edsoo.ru/9aba2b0a

bu6mmoreka [JOK
https://m.edsoo.1ru/22757126

bu6mmoreka [JOK
https://m.edsoo.ru/11abfa0a

bu6mmoreka [JOK
https://m.edsoo.ru/0ae2cd84
bub6nnoreka [IOK
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2¢b29676
bu6mmoreka [JOK
https://m.edsoo.ru/a28aa7ad
bu6mmorexa [JOK
bu6mmoreka [JOK
https://m.eds00.1ru/2b95d57¢
bu6mmoreka [IOK

https://m.edsoo0.ru/653d345
9



https://m.edsoo.ru/141d3837
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/653d3459

29

30

31

32

33

34

35

36

37

38

CrnosxeHue cuil, MPUIOKEHHBIX K TBEPIOMY
teiny. LleHTp TskecTu Tena. Y cioBus
paBHOBeCHsI TBEpAOro Tena. Bussl
paBHOBECHS

Penrenue 3anau

Tematuueckas pabota no teme "JluHamuka.
Cratuka tBepaoro tena'

Nmnynbc maTepuanbHOW TOYKH, CUCTEMBI
MaTepHaIbHBIX TOYEK. LIeHTp Macc cuctembl
MaTepHalbHbIX TOYEK. Teopema o IBUKEHNUH
LIEHTpa Macc

WMItybC cuiibl 1 M3BMEHEHHUE UMITYJIbCA TENIA.
3aKOH COXpaHEHUs UMITyJibca. PeakTuBHOE
JIBUJKCHHE

MomeHT HUMITYJIbCa MaTepHaHBHOﬁ TOYKH.
Hpe,[[CTaBHeHI/IC O COXpAaHCHUHU MOMCHTAa
HUMITYJIbCAa B IICHTPAJIbHBIX ITOJIAX

Pemenne 3anau

PaboTa cuitbl Ha MaJIOM U Ha KOHEYHOM
nepemerneHun. ['paduueckoe npeacraBicHne
paboThI CHITBl. MOIITHOCTD CHITBI
Kunernueckas sneprus. Teopema 06
W3MEHEHHN KHHETHYECKOW YHEPTUU
MaTepHATLHON TOYKH

IToTreHumanbHple U HEIOTEHIIUATIbHBIE CUIIBI.
ITorenumanbsHas sHeprus. Bropas

bub6aunoreka [IOK
https://m.edsoo.ru/9aa79a7d

bub6nunoreka [IOK
https://m.edsoo.ru/dclcaacQ

bu6mmorexa [JOK
https://m.edsoo.ru/9f5a574c¢

bu6mmoreka [JOK

https://m.edsoo.ru/4bb8294
b

bubmuoreka [{OK
https://m.edsoo.ru/13f0a221

bu6mmoreka [IOK
https://m.edsoo.ru/d6532eb9

bu6mmoreka [IOK
https://m.edsoo0.ru/f7706d63

bu6mmoreka [IOK
https://m.eds00.ru/913974c7

bu6mnoreka [IOK
https://m.edsoo.ru/9a5e2¢e74

bu6mmoreka [JOK
https://m.edsoo.ru/554bafcc



https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
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

39

40

41

42

43

44

45

46

47

48

KOCMHUYCCKasA CKOPOCTb

TpeTbst KOocMUYecKast CKOpocTh. CBS3b
paboThI HEMOTEHIIUATHHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTrUuu
CUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKON YHEPTUU

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBHeHue bepHyum U1 uneanbHON
JKUJIKOCTH

Temarnueckas paboTa mo Teme "3aKoHbI
COXpaHEHUsI B MEXaHUKe"

PasButne npeacrasieHuit o npupoae
TermoTsl. OcHOBHBIE noJoxeHust MKT.
Huddysus. BpoyHOBCKOE BHKECHHE
CrpoeHnue 1a3000pa3HbIX, )KUIKHX U TBEPIBIX
Ten. XapakTep IBHKECHUS U B3aUMOJICHCTBUS
YacTHUIl BELIECTBA

Macca u pazMepsl MOJIEKYJT (ATOMOB).
KonuuectBo BemectBa. [loctosinnas
ABoraapo

Temnepatypa. Terosoe paBHoBecue. [lIkana
Lenscus

Pemenune 3anau
NneansHbii ra3. ['a30BBIe 3aKOHBI

VYpasaenue Menpaeneesa-Knaneiipona.

bu6mmoreka [JOK
https://m.edsoo.ru/f57b4e01

bubnuoreka [JOK
https://m.edsoo.ru/f30f43b6

bu6mmoreka [IOK
https://m.edsoo.ru/474e7cda

bu6mmorexa [JOK
https://m.edsoo.ru/b0a4445f

bu6mmoreka [JOK
https://m.edsoo.ru/c44d02e2

bu6mmoreka [JOK
https://m.edsoo.ru/c5b72ab7

bu6mmoreka [JOK

https://m.eds00.ru/0070d49
3

bubmnoreka IJOK
https://m.edsoo.ru/1531abas
bu6mmoreka [IOK

https://m.edsoo.ru/1deb2367
bubnuoreka [JOK

https://m.edsoo.ru/8d12¢328


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
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
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50

51

52

53

54

55

56

57

58

Penrenue 3anau

AbcomoTHas Temiieparypa. 3akon JlanproHa

I/I3onp0ueccm B HaCaJIbHOM rase€ C
IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

['padmueckoe nmpeacTaBieHUE N30MPOLIECCOB:

U30TepMa, U30X0pa, n300apa
OcnoBHoe ypaBHeHue MKT

Pemenue 3anau

CBs3b a0COMIOTHOM TeMIepaTypbl
TEPMOIMHAMHYECKON CHCTEMBI CO CpeaHEN
KMHETUYECKOM dHEPrueH MoCTyaTeaIbHOro
TEIUIOBOTO JIBWKEHHS €€ YaCTHIL

O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUi 110
Teme "OcuoBsl MKT"

Temarnueckas padota mo Teme "OCHOBBI
MKT"

TepMmoanHaMHuuecKkas cucTeMa. 3alaHue
BHEIIHUX ycyoBui juist T/ cucreMsl.
BremHne u BHyTpeHHUE TapaMeTPBI.
[TapameTpsl T/ cuctembl Kak cpegHue
3HAYEHUS BEJIIMYUH, OIIMCBIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

Hynesoe Hauano TepMOAMHAMUKH.
CamornpousBosbHas penakcarus TJ]

bu6mroreka [JOK
https://m.edsoo.ru/14e02d1f
Bbu6mmorexa [JOK
https://m.edso0o0.ru/68878d5
1

bu6mmoreka [JOK

https://m.edsoo.ru/1344327
b

bu6mmoreka [IOK
https://m.edsoo0.ru/c8094721
bu6mmroreka [JOK
https://m.edsoo.ru/10265a05

https://m.edsoo.ru/c38af875

bu6mmoreka [IOK
https://m.edsoo.ru/09d12£d8

bu6morexa [JOK
https://m.edsoo.ru/13adad59

bu6mmorexa [JOK
https://m.edsoo.ru/5f8d38a3

bu6mmoreka [JOK
https://m.edsoo.ru/8ec51210



https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0
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CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO

MO}ICJ’IB nacaJibHOI'0 rasa B TCpMOJUHAMUKCE.

VYcnoBus TPUMEHUMOCTH 3TON MOJEIH

VYpaBaenue Menaeneera-Knanelipona u
BBIp@KEHUE JIJIsl BHYTPEHHEH SYHEPTUU
BeIpaxxenue i1 BHyTpEHHEN SHEPTrUn
OJIHOATOMHOTO HUJICAJIBHOTO Ta3a.
KBazucratnueckue u HecTaTUYECKUE
MIPOLIECCHI

DnieMeHTapHas paboTa B TEPMOJAMHAMUKE.
Boruncnenue paboTsl 1o rpaduky mnpoiecca
Ha pV-nuarpamMmme

Tennonepenaya Kak criocod U3MEHEHUs
BHyTpeHHe# sueprun T/l cucremsr 6e3
COBEpIIEHUS pabOThI

KOHBGKHI/IH, TCIIOMPOBOJHOCTD, U3JIYUCHUC

KonnuecTtBo Temnotel. TemnoémMkocTs Tena.
VY nenbHas ¥ MOJIIpHAs TEIIIOEMKOCTH
BELICCTBA. Y ICJIbHASA TEIUIOTa CTOPAaHUs
TOIUIMBA

Pacuér xonmyecTBa TEmIOTHI IIpU
TemIonepeaye

[TonsTue 06 aguabaruom mporuecce. [lepBoii
3aKOH TePMOAMHAMUKHI

KonnuecTBo TermnoTel ¥ paboTa Kak MepbI
U3MeHeHus BHyTpeHHel sHepruu T /1

bu6mroreka [JOK
https://m.edsoo.ru/2935500
1

bubmnoreka IJOK
https://m.edsoo.ru/bal178d0

bu6morexa [JOK
https://m.edsoo.ru/ac5cacl5

bubmuoreka [{OK
https://m.edsoo.ru/741d573
8

bu6mmoreka [IOK

https://m.edsoo.ru/3d73456
1

bubmuoreka [{OK
https://m.edsoo.ru/157b54cd

bubnuoreka [{OK
https://m.edsoo.ru/7ba67355

bu6mmoreka [IOK
https://m.edsoo.ru/1dbSad4e
bu6mmoreka [IOK

https://m.edsoo.ru/d809882
4

bu6mmorexa [JOK
https://m.edsoo.ru/b047alcd



https://m.edsoo.ru/29355001
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
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70

71

72

73

74

75

76

77

78

CUCTCMBI

Btopoii 3aKk0H TEpMOIMHAMUKH IS
PaBHOBECHBIX U HEPABHOBECHBIX ITPOLIECCOB.
HeoOpaTUMOCTh MPUPOTHBIX MTPOIIECCOB

HpI/IHI_II/IHBI HeﬁCTBHH TCIIJIOBBIX MAIIIUH.
K11

MakcumanbHoe 3naduenue KII. [{ukn Kapuo

Pemenne 3anau

DKOJIOTUYECKHUE ACIIEKTHI UCIOJIL30BAHUSI
TEIUIOBBIX ABUTaTelel. TermioBoe
3arps3HEHUE OKPYKAIOLIEeH Cpeibl

Pemenune 3anau

O06001IeHrEe 1 cucTeEMaTH3alus 3HaHUH 110
teme "Tepmonunamuka. TenaoBeie MavHb"

Kontponbnas padora Ne 1

[TapooGpa3oBanue U KOHIEHCAIIUS.
Hcnapenue u kunenue. Y aenbHas TEIIOTa
nmapooOpa3oBaHus

HacepimienHbie ¥ HEHACHIIIICHHBIE MAPHI.
KadecTtBeHHast 3aBUCUMOCTH TJIOTHOCTH U
JIaBJICHUS HACHIIIICHHOTO Mapa OT
TEMIIEpaTypbl, UX HE3ABUCUMOCTb OT 00bEMa
HACBILIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIEpPaTypbl KATICHUS OT JAaBJICHUS B

bubnuoreka [{OK
https://m.edsoo.ru/c6f4f464

bubmnoreka IJOK
https://m.edsoo.ru/2e945513
bub6munoreka [HOK
https://m.edsoo.ru/fe3857b9
bu6mmoreka [IOK
https://m.edsoo.ru/b3efal8b

bu6mmoreka [IOK
https://m.edsoo.ru/9867aaa7

bubmnoreka IJOK
https://m.eds00.ru/c8c70432
bub6manoreka [IOK
https://m.eds00.1ru/28d62b3f

bu6morexa [JOK
https://m.edsoo.ru/1b6e26c5

bu6mmoreka [JOK
https://m.edso0o0.ru/6{8¢6777

bu6mmorexa [JOK
https://m.edsoo.ru/f5¢17d02



https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02

79

80

81

82

&3

84

85

86

87

88

89

JKUIKOCTH

BrnaxHocTs Bo3ayxa. AGCOMIOTHAS U
OTHOCUTEJbHAS BJIAYKHOCTh

Pemenune 3anau

Trépnoe teno. Kpucrannuueckue u
amop¢HbIe Tena. AHU30TPOIHS CBOWCTB
KpUCTAJJIOB

[InaBnenue u kpucramumszanus. Y aeibHas
teruioTa miasneHus. Cyonumanus
Hedopmaruu TBEpIOTO Tena. PacTsokeHue u
cxarue. Casur. Moayne FOnra. [Ipenen
yOpyrux aedopmaruii

TemnnoBoe pacIMpeHne KUIKOCTEN U
TBEPBIX T€JA. AHTAPMOHU3M TETIOBBIX
KoJe0aHUH YacTHUI] BEIIeCTBA
[Tpeobpa3zoBanue sHEPrUH B Pa30BBIX
nepexojax

YPaBHeHI/Ie TEIUIOBOI0 OanaHca

Pemtenue 3amau

[ToBepxHOCTHOE HaTsKeHHE. KanuispHbie
siBJIeHUs. /laBieHue moj MCKpUBJICHHON
IMOBEPXHOCTHIO KUIAKOCTU. Dopmyria
Jlannaca

O06001IeHrEe 1 cucTeMaTH3alus 3HaHUH 110
Teme "ArperatHbie COCTOSHUS BEIIECTBA.

bu6mmoreka [JOK
https://m.edsoo.ru/30ebbb79
bu6mmoreka [IOK
https://m.edsoo.ru/18e95f3

bu6mmoreka [IOK
https://m.edsoo.ru/20a88a03

bub6anoreka [IOK
https://m.edsoo.ru/6ee91e9f

bu6mmoreka [JOK
https://m.edsoo.ru/dalaabl0

bubmuoreka [JOK
https://m.edsoo.ru/7baSedf2

bu6mmoreka [IOK
https://m.eds00.ru/97a0672f
bu6mmoreka [{OK
https://m.edsoo.ru/ab1521b
bu6mmoreka [IOK
https://m.edsoo.ru/8ab7f40d

bu6mmoreka [IOK
https://m.edsoo.ru/b42f1£97

bubnnoreka I[IOK
https://m.eds00.1u/0b52575¢


https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
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91

92

93

94

95

96

97

98

99

dazoBble Iepexoipl"

Temaruueckas pabora 1o reme "ArperaTHbie
cocTosiHUA BemecTBa. Da3oBble nepexoasl”

DneKkTpu3arys TeJ U e€ MPOSIBICHHUS.
DnekTpudeckuil 3apsia. /IBa Buma
ANEKTpUUECKuX 3apsaoB. [I[poBoaHMKH,
JIUAIEKTPUKU U MTOIYITPOBOIHUKHI

DNeMEHTapHBIN 2JEKTPUYECKUM 3apsia. 3aKOH
COXPAHEHUS MIEKTPUYECKOTO 3apsaja

B3aumoneiictBue 3apsanoB. Toueunbie
3apsaabl. 3akoH Kynona

Penrenue 3anau

DnekTpudeckoe noje. Ero neiictBue Ha
ANEKTPUIECCKUE 3aPSI/IbI

Hanpsk€HHOCTD 37IEKTPUYECKOTO MOJIA.
[TpoOneIit 3apsa. JInany HANPSHKEHHOCTH
ANEKTPUUECKOro noiist. OJHOpOgHOE
ANEKTPUUECKOE MOJIe

IToTeHuanbHOCTh QJICKTPOCTATHUYCCKOI'O
moJis1. Pa3HOCTh MOTEHIIUAIOB U HAIIPpSIPKCHUEC

IloTenunanbHast SHEPTHUA 3aps/ia B
QJICKTPOCTATUYCCKOM IT0JIC. IloTennuan
QJICKTPOCTATUYCCKOI'O MOJIA

CBs3b HaHpH)KéHHOCTI/I IIOJIAA K PA3HOCTH
MOTCHIHUAJIOB AJIA 3JICKTPOCTATHYCCKOI'O

bu6mmoreka [JOK
https://m.edsoo.ru/7dc2a739

bubmnoreka IJOK
https://m.edsoo.ru/1aff445f

bu6auoreka [IOK
https://m.edsoo.ru/f49afd24
bu6mmorexa [JOK

https://m.edsoo.ru/445b774
6

bu6mmoreka [JOK
https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc
bubmanoreka [IOK
https://m.edsoo.ru/05c6bfal

bu6morexa [JOK
https://m.edsoo.ru/3dac6957

bu6morexa [JOK
https://m.edsoo.ru/8002144
7

bubmuoreka [JOK
https://m.edsoo.ru/af5fa389

bu6mmoreka [IOK
https://m.edsoo.ru/df7a6838


https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
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101

102

103

104

105

106

107

108

109

110

111

1O0JIA

[IpuHIMI Cyneprno3UIINKU AIEKTPUUECKUX
noJien

Pemenune 3anau

[Tone Toueunoro 3apsaa. [lone paBHOMepHO
3apsKEHHON cdepbl

[Tosie paBHOMEPHO 3apsKEHHOTO IO 00BEMY
mapa. [Tone paBHOMEpHO 3apsiHKEHHON
0ECKOHEYHOM MIOCKOCTH

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE.
YcnoBue paBHOBECHS 3apsI0B

I[I/IBJ'IGKTpI/IKI/I " TOJIYIIPOBOJAHHKHU B
QJICKTPOCTATUYCCKOM II0JIC

Konpnencarop. D11eKTpOEMKOCTH
KOHJIeHCcaTopa. DIIEKTPOEMKOCTh TIIOCKOTO
KOHJIeHcaTopa

[TapamiensHOe cOeTMHEHNE KOHICHCATOPOB

ITocienoBaTenbHOE COEIUHEHNE
KOHJIEHCATOPOB

DHeprus 3apsyKEHHOr0 KOHJeHcaTopa

Pemenue 3anau

JIBr>keHure 3apsiKEHHOW YaCTHIIbI B

bu6mmoreka [JOK
https://m.edsoo.ru/Ocfeda6e
bu6mmoreka [IOK
https://m.edsoo.ru/5a582263
bu6mmoreka [IOK
https://m.eds00.ru/b297b5c3

bu6morexa [JOK
https://m.edsoo.ru/f7a665¢ee

bu6mmoreka [JOK
https://m.edsoo.ru/32405eab

bu6mmorekxa [IOK
https://m.edsoo.ru/060ebab5

bub6mnoreka I[IOK
https://m.edsoo.ru/845b4173

bub6munoreka [IOK
https://m.edsoo.ru/d11e8ce?

bu6mmorexa [JOK
https://m.edso00.ru/1€992920
Bbu6mmoreka [JOK
https://m.edsoo.ru/73a34f18
bu6mmorexa [JOK
https://m.edsoo.ru/5fb2acb5

https://m.edsoo.ru/2743404
0

bu6mmoreka [IOK



https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/27434040

112

113

114

115

116

117

118

119

120

121

122

123

124

OJTHOPOJTHOM JJICKTPHUECKOM TOJIe
Pemenne 3anau

O06001IeHre 1 cucTeMaTH3al 3HaHUH 110
Teme "DneKkTpudeckoe mnoie"

Temaruueckasi paboTa 1Mo Teme
"JnexTpuueckoe mosie"

Cuia Ttoka. [TocTOIHHEIN TOK. Y CII0BUA
CYILIECTBOBAHUS IMOCTOSHHOIO
AJIEKTPUYECKOIO TOKA

Hcrounuku Toka. Hanpsokenne u 3/1C

3akon Oma JyIsl y4acTKa 1enu.
DIeKTpUYECKOe CONPOTUBIICHUE

3aBUCHMOCTD COIIPOTUBJICHUA OAHOPOJHOTO
IMPOBOAHMUKA OT €TI0 AJIWHBI U ITIJIOIIaan
IMOIEPECUYHOTO CCUCHUA

Y 1esibHOE CONPOTHUBIIEHUE BEIIECTBA.
Pemenue 3anau

HOCHCﬂOBaTeHBHoe, ImapaajIeJIbHOC,
CMCHIAHHOC COCANHCHUC ITPOBOAHUKOB

Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX
nenei. [Ipasuna Kupxroda

Penrenue 3amau
Pabora anekrpudeckoro Toka. 3akoH J oy

—Jlenna

Penrenue 3anau

https://m.edsoo.ru/8341d6ac

bu6mmorexa [JOK
https://m.eds00.ru/5752603f

bu6mmorexa [JOK
https://m.edsoo.ru/cefe90e9
bub6muoreka I[IOK

https://m.edsoo.ru/233311b
5

bu6mmoreka [IOK
https://m.edsoo.ru/0839al115
bubmnoreka IJOK
https://m.edsoo.ru/f14f251e

Bbub6mmorexa [JOK
https://m.edsoo.ru/95fcdf51

bu6mmoreka [JOK
https://m.edsoo.ru/437f8300
bu6mmoreka [IOK
https://m.edsoo.ru/236f7e07
bu6mmorexa [JOK
https://m.edsoo.ru/1794c¢f37

Bbu6mmorexa [JOK
https://m.edsoo.ru/3881b46
9

bu6mmoreka [IOK
https://m.edsoo.ru/a3605¢c5¢c
bu6mmoreka [IOK



https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c

125

126

127

128

129

130

131

132

133

134

135

136

137

MomHocTb 35eKkTprueckoro Toka. Temnoas
MOIITHOCTb, BbIZIE/IsIEMasi Ha PE3UCTOpe

Penrenue 3anau

OJ1C 1 BHYTpEHHEE COMPOTUBIICHHE
HMCTOYHUKA TOKA

3axon OMa 171 TOJTHOM (3aMKHYTOI)
ANEKTPUYECKON LETH

Pemenue 3anau

MoniHoCTh HCTOYHHKA TOKA
KopoTtkoe 3aMbIkanne
Konnencarop B ienu NOCTOSSHHOTO TOKa

Pemenue 3anau

Pertennie 3agau mo treme "IlocTOSIHHBIH
ANEKTPUYECKUH TOK"

Pemenue 3amau mo teme "I1oCTOSITHHBIHM
ANEKTPUYECKUH TOK"

Pemenue 3amay mo teme "I1oCTOSTHHBINI
ANEKTPUYECKUH TOK"

O0600111IeHME ¥ cUCTEMAaTU3alMs 3HAHUMN 110

https://m.eds00.1ru/6761bf0f
bu6morexa [JOK
https://m.eds00.ru/99750a6f

Bbu6mmorexa [JOK
https://m.edsoo.ru/eb72fc24

bu6mmorexka [JOK
https://m.edsoo.ru/72d453af
bu6mmoreka [JOK
https://m.edsoo.ru/221f40fb
bu6mmoreka [IOK

https://m.eds0o0.ru/3580b67
9

bub6munoreka I[IOK
https://m.edsoo.ru/a0ae51d8
bu6mmoreka [IOK
https://m.eds00.1u/54615632
bu6mmoreka [IOK
https://m.edsoo.ru/35368f3e
bu6mmoreka [JOK
https://m.edsoo.ru/4410cef0
bu6mmoreka [JOK
https://m.edsoo.ru/a7340a29
bu6mmoreka [IOK

https://m.edsoo.ru/744261b
8

bu6mmorexa [JOK
https://m.edsoo.ru/eb5d4687

bu6mmoreka [JOK
https://m.edsoo.ru/bfd7a050



https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050

138

139

140

141

142

143

144

145

146

teMme "[locTosHHBIN 21eKTpuyecKuil ToK"

Temaruueckas pabora 1o reme
"IloCTOSIHHBIN NEKTPUYECKUH TOK"

DneKTpuyeckas MPOBOAUMOCTD PA3IUYHBIX
BEIIECTB. DIIEKTPUUECKHUI TOK B METaIaX.
CBepXIpoBOIUMOCTD

DNEeKTpUYECKHU TOK B paCTBOPax U
pacmiaBax 3JeKTpoiauToB. 3akoHbl dapanes
JUISL DJIEKTPOIIN3a

DneKkTpuyYecKuii TOK B razax. [1mazma

DneKkTpuuecKuil TOK B Bakyyme. BakyymHbie
puOopbI

DNEeKTPUYECKUH TOK B IOJIYTIPOBOJHUKAX

KonTtponbras padora Ne 2

Pu3nYeCKUil NPAKTUKYM 110 TEME
"M3mMepeHune cuilbl TOKA U HANIPSKEHUS B
LIENH MOCTOSIHHOTO TOKa IPHU MOMOIIU
aHAJIOTOBBIX M HU(POBBIX H3MEPUTEITHHBIX
nprOopoB" wiK "3HAKOMCTBO ¢ TUPPOBOM
naboparopueii o pusuke. Ipumepsl
U3MEPEHUs: PU3NUECKUX BEIUUYUH MIPU
MTOMOUIIY KOMITBIOTEPHBIX JATYUKOB"
dusnueckuil npakTukyM no teme "Msyuenue
HEPABHOMEPHOI'O JABM)KEHHUS C LEIJIBIO
ONpeeICHUsI MTHOBEHHOHM cKopocTh"

bu6mmoreka [JOK
https://m.edsoo.ru/1885ddf1

bubnunoreka [IOK
https://m.edsoo.ru/da794295

bu6mmoreka [JOK
https://m.edsoo.ru/4b42349
1

bu6mmorexa [JOK
https://m.eds00.ru/92d92{76

Bbu6mmorexa [JOK
https://m.edsoo.ru/2E+160

bu6nmoreka [JOK
https://m.edsoo.ru/ab61¢c660

bub6mmorexa [JOK
https://m.edsoo.ru/8362220
0

bu6nmoreka [JOK
https://m.edsoo.ru/5643ea56

bu6mrorexa [JOK
https://m.edsoo.1u/f62925f



https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/f6292f5f
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148
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150

151

@uU3HYECKUI MPAKTUKYM IO TEME
"M3mepeHue yCKOpeHus mpu
MPSAMOJIMHEITHOM PaBHOYCKOPEHHOM
JIBIDKEHHUHU 110 HAKJIOHHOM IIJIOCKOCTH' MIIN
"UccnenoBanue 3aBUCUMOCTH IyTH OT
BPEMEHHM [IPU PABHOYCKOPEHHOM JBUKEHUH"

OU3NYECKUI TPAKTUKYM I10 TEME
"U3mepenue ycKopeHust CBOOOHOTO
najgeHus" win "M3yueHnue ABUKEHUS Tena,
OpOLIEHHOr0 FOPU30HTAIBHO"

dusnueckuii npakTukyM no teme "Msyuenue
JIBUKEHHSI T€JIa 110 OKPYKHOCTH C
MOCTOSIHHOM 1O MOJTYJII0 CKOPOCThIO" MITH
"HccnenoBanue 3aBUCUMOCTH TIEpUOAA
o0palleHns KOHUYECKOT'0 MasiTHUKA OT €To
napamerpos”

OU3NYECKUI TPAKTUKYM I10 TEME
"M3mepeHune paBHOJACHUCTBYIOIIECH CHIIBI TTPH
JBUKEHUH OpyCKa M0 HaKIIOHHOU
mwiockocty" wnu "lIpoBepka runoressl o
HE3aBHCUMOCTH BPEMEHHU JIBIDKEHUS OpycKa
10 HAKJIOHHOM IIJIOCKOCTH Ha 3aJaHHOE
paccTosiHue OT ero Macchl”

PU3NYECKUN TPAKTUKYM I10 TEME
"HccnenoBanne 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIIMX B IIPYKUHE U
pe3suHOBOM 00pasiie, oT ux aedopmarn”
win "M3ydeHne ABMKEHUS CUCTEMBI TEll,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOH uepes

bubanoreka [IOK
https://m.eds00.1ru/6960b6ef

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

bubmnoreka LJOK
https://m.edsoo.ru/bcf53514

bub6nnoreka [IOK
https://m.edsoo.ru/0b34db&
4

bubmuoreka [{OK
https://m.edsoo.ru/b55b81al


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

152

153

154

155

JNErkui 0110K"

Pu3HYECKU IPAKTUKYM 110 TEME
"U3mepenune kodpuimenTa TpeHus mo
BEJIMYMHE yTIIOBOTO KOA(PPHUIIHEHTA
3aBucuMoctu FTp(N)" wim "UccnenoBanue
JBUKEHHS OpycKa 110 HAKIIOHHOW MII0CKOCTH
C IEpEeMEHHBIM KO3(PPUIIUSHTOM TpeHUs"
unu "M3yueHue ABMKEHUS Tpy3a Ha Bally C
TpeHuem"

@U3HYECKUI IPAKTUKYM I10 TEME
"UccnenoBanue yciaoBUi paBHOBECHS
TBEPAOTO Teja, UMEIOIIEro OCh BpalieHus"
unu "KoHCTpyHpoBaHUE KPOHIITEHHOB U
pacuét cun ynpyroctu" unu "U3yuenue
YCTOMYMBOCTHU TBEPAOTO TEJIA, UMEIOLLETO
IJI0Ab OTIOPHI"

OU3NYECKUI TPAKTUKYM I10 TEME
"M3MmepeHune uMItyjibca Tejia mo TOpMO3HOMY
nyTu" unu "M3Mepenue cuibl TATH, CKOPOCTH
MOJIEJIN SIIEKTPOMOOUIIS U MOIITHOCTH CHJIBI
Taru" uiu "CpaBHEHHE U3MEHEHUSI HMITyJIbCA
TeJa C UMITYJIbCOM CHJIBI" WK
"HccnenoBanue coxpaHeHUs] UMITyJIbCca MIPU
ynpyrom B3aumozeicteun" wiu "M3mepenue
KMHETHUYECKOW PHEPIUU Teja [0 TOPMO3HOMY
nytu"

dusnueckuil npakTukyM no teme "M3yuenue
M30TEPMUYECKOTO Mpoliecca (PEKOMEHJ0BAHO
WCIIOb30BaHue udpoBoi tabopatopun)"

bu6mmoreka [JOK

https://m.edso0o.ru/b83b160
7

bub6auoreka [IOK
https://m.edsoo.ru/4a04f4{7

bubmuoreka [{OK
https://m.edsoo0.ru/856fb28e

bu6mmoreka [JOK
https://m.edsoo.ru/e0fe7e07



https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07

156

157

158

159

i "M3ydenne n30XopHOro mporecca uin
"N3yuenne n3obapHOTo mporecca’ win
"IIpoBepka ypaBHEHHUSI COCTOSIHUS"

@U3HYECKUI IPAKTUKYM 110 TEME
"N3mepeHue yaenbHON TemIoEMKOCTU" U
"UccnenoBanue mporiecca OCThIBAaHUS
BemiecTsa" win "HccienoBanue aqnabaTHOro
npouecca" unu "M3yuenne B3auMoCBSI3U
SHEPTUH MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYpPbl KUTICHUS
KUaKocten"

®u3n4ecKuil mpakTUKyM 1o teme "M3ydenue
3aKOHOMEPHOCTEHN UCTIapeHUsl )KUIKOCTEH"
win "M3MepeHne yaensHOM TerIoThI
11aBiieHus baa" uinm "M3ydenue cBONCTB
HaChIIeHHBIX apoB" win "U3mepenue
a0COIOTHON BIXKHOCTH BO3/yXa U OLIEHKA
Macchl IapoB B nomenieHun". 3mepenue
Kod(puImeHTa mTOBEPXHOCTHOTO HATSKEHUS

@u3HYeCKUil IPAKTUKYM 110 TEME
"HabmroneHue npeBpalieHus SJHepruu
3apsSKEHHOTI0 KOHAEHCATOpa B YHEPIHIO
n3nyuyeHus ceeroauona” unu "Nsyuenue
IIPOTEKAHUs TOKA B LIETIH, COAEPKALIEH
KoHzaeHcaTop" unu "Pacnpenenenue
Pa3sHOCTH NMOTEHIUANIOB (HANPSKEHUs) IIPU
IIOCJIEI0BATEILHOM COCIMHEHUN
KOHJIEHCAaTOpoB"

@uU3HYECKUl NPAKTUKYM II0 TEME

bub6mnoreka IIOK
https://m.edsoo.ru/2f2faa61

bu6mmoreka [JOK
https://m.edsoo.ru/6b1a23b5

Bbu6mmorexa [JOK
https://m.edsoo.ru/ec424377

bubmnoreka IJOK


https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377

160

161

162

163

164

165

166

167

"UccnenoBanue CMENIaHHOTO COCTUHEHUS
pesuctopoB" win "M3Mepenne yneabHOro
COIPOTHBIICHUS MPOBOIHUKOB" UITU
"HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA OT
HATPSDKEHUS AJIs1 JTaMITbl HaKaJIUBaHUs"

@uU3HYECKUI MPAKTUKYM II0 TEME
"Habmronenue snexTponusa’ uim
"M3mepenue 3apsiia OTHOBAJICHTHOTO HOHA"
nnu "UccinenoBanue 3aBUCUMOCTH
CONPOTUBIIEHUSI TEPMOPE3UCTOPA OT
temneparypsl” uian "CHATHE BOJIBT-
aMIIEPHOI XapaKTEpUCTUKU quoaa"

Konrpomnsnas padora Ne 3

O0o01eHue 1 cucTeMaTH3ays 3HAaHUH 110
teme "Kunemaruka, "J[nHamuka"

O06001IeHEe ¥ cucTeMaTH3alus 3HaHUH 110
teme "Cratuka TBepaoro tena"

O06o0mIeHne 1 cucTeMaTU3aIys 3HAaHUH 110
TeMe "3aKOHbI COXpaHEHUs B MEXaHHUKe"

O06o001IeHre U CHCTEMATH3alKs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON
teopun"

O000111eH1E U CUCTEMAaTHU3aIis 3HAHUN 110

teme "Tepmonunamuka. TenaoBeie MalIvHb"

O0001IeHne U CUCTEMATH3aLM 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUSI BEILIECTBA.
®da3oBeie epexo bl

https://m.edsoo.ru/2b179d9
8

bubmnoreka IJOK
https://m.edso0.ru/64b6e901

bu6mmoreka [JOK
https://m.edsoo.ru/ed017d93
bubmuoreka [{OK

https://m.eds00.ru/3149956
b

bub6mnoreka [IOK
https://m.eds00.ru/0f9752ac

bu6mmoreka [JOK
https://m.edsoo.ru/6¢0df9cc

bu6mmoreka [JOK
https://m.edsoo.ru/de148976

bubaunoreka [IOK
https://m.edsoo.ru/Obec77¢cl

bu6mmorexa [JOK
https://m.edsoo.ru/59ca5¢91



https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91

O000I1IEHNE U cUCTEMATHU3AIINs 3HAHUH 110

168 " "
Teme "DJIEKTPUUECKOE ToJIe
169 O06o001IeHre U CHCTEMATH3aLHs 3HAHUH 110
teme "[1oCTOSIHHBIN 3IeKTPUYECKUd TOK"
170 O0001IeHre B cCUCTeEMATH3aIis 3HAHUH 110

teMe "Toku B pa3inyHbIX cpepax”

OBILEE KOJIMYECTBO YACOB 10
[TPOI'PAMME

170

10

16

bub6mmorexa [JOK
https://m.edsoo.ru/f2381c0c
bubmuoreka [{OK
https://m.edsoo.ru/3cae6dal

bubmnoreka IJOK
https://m.edsoo.ru/cc7681d4



https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KITACC

Ne
/o

Tema ypoka

BBaI/IMO,Z[Gf/'ICTBI/Ie IIOCTOSIHHBIX MAarouToB U
MIPOBOJIHUKOB C TOKOM. MarHuTHOE ToJe.
I'unmoresza Ammnepa

Bekrop MmarautHOM neAYKIMU. [IpuHnmn
CyNEepHO3UIIMU MarHUTHBIX NoJed. JInnun
MAarHMUTHON UHIYKIIHMHU

MaFHI/ITHOG I10JIC HpOBOILHI/IKa C TOKOM. OHI)IT
Opcrena

Cuna Amnepa, e€ HarpaBlieHHE U MOZYJIb

Pemenne 3anau

[TpumeHneHnue 3akoHa Amnepa.
DneKTpou3MepHUTeIbHbIE TPUOOPHI

Cuna Jlopenna, e€ HanpaBICHUE U MOJTYJIb.
JIBrokeHue 3apsiKEHHOM YacTHUIIbI B
OJTHOPOJIHOM MarHWTHOM I10JIe

Pemnrenue 3anau

Pa6ota cwibl Jlopenia

Koaun4gecTBo 4acoB

Bcero

KonTpoabHbl
e padoThbl

IIpakTH4eckun
e padoThl

JIEeKTPOHHbBIE
nudposbie
oOpa3oBaTe/ibHbIEC

pecypchI

bu6nuoreka [JOK
https://m.edsoo.ru/487a8593

bubmuoreka [JOK
https://m.edsoo.ru/4clabccb

bubmuorexa [JOK

https://m.edsoo.ru/d35d526
2

bu6mmoreka [JOK
https://m.edsoo0.ru/26d9c5ba
bu6mmoreka [JOK
https://m.edsoo.ru/a37a0c21
bu6mmoreka [IOK
https://m.edsoo.ru/ad7718d7

bu6mmoreka [IOK
https://m.edsoo.ru/c97afaal

bu6mmoreka [IOK
https://m.edsoo.ru/504e98c7

bu6mmorexa [IOK
https://m.edsoo.ru/d518be4b



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
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/504e98c7
https://m.edsoo.ru/d518be4b

10

11

12

13

14

15

16

17

18

19

20

21

22

Pemenue 3anau

Mar»uTHoe 110JI€ B BEIIECTBE.
deppOMarHeTuKy, napa- U JMaMarHeTUKu

OcHOBHbIE CBOICTBA (peppOMarHEeTUKOB.
[Tpumenenue peppoMarHeTUKOB

Permrenuie 3agau o reMme "MarautHoe 1ose"

Pertennie 3agau o reme "MarautHoe 1ose"

SIBneHue SHGKTpOMaFHI/ITHOﬁ HWHAYKIWU.
IToTok BCKTOpPa MarsuTHOM HHAYKOUU

O C unnykuuu

3aKOH JIEKTPOMArHUTHON UHAYKIIUU
Qdapanes

Buxpesoe anexrpuueckoe nose. Toku Pyko
O/1C uHAYKIMY B IBUKYLIUXCS TPOBOAHUKAX
Pemnrenue 3anau

[IpaBuno Jlenma

NunyktrBHOCTH. KaTylika MHIYKTUBHOCTH B
LEIU [TOCTOSTHHOT'O TOKa

bu6mmorexa [IOK

https://m.edso00.1ru/93617bd
9

bu6nuoreka [JOK
https://m.edsoo.ru/30ff9608
bu6mmoreka [IOK
https://m.edso00.ru/0b58190a
bu6mmorexa [IOK
https://m.edsoo0.ru/5b55¢307
bu6mmoreka [IOK
https://m.edsoo.ru/41c4ae8a
bu6mmoreka [IOK
https://m.edsoo.ru/b3efalcl
bu6mmorexa [IOK

https://m.edsoo0.ru/48150bd
8

bubmuoreka [JOK
https://m.edsoo.ru/a6dec188
bubmuoreka [JOK
https://m.edsoo.ru/15abe140
bubmuoreka [JOK
https://m.edso00.ru/0235¢c02
bu6mmoreka [{OK
https://m.edsoo.ru/4dfda618
bu6mmorexa [IOK
https://m.edsoo.ru/bbc22726

bu6mmoreka [IOK
https://m.edsoo.ru/621eae9d



https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
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/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

23

24

25

26

27

28

29

30

31

32

33

Asnenue camonnaykiuu. IC
CaMOWHTYKITHH

3HepFI/IH MAarauMTHOTIO ITOJIAA KaTyIIKHU C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

Pemenue 3anau

O06001IeHre 1 cucTeEMaTU3alug 3HAHUH 110
Teme "DJIeKTpoauHaMuKa"

Temarnueckas paboTa Mo Teme
"DnexkTpoaguHaMuka"

KomnebarensHas cucrema. CBOOO HEIE
KoneOanus. ['apMmoHHYecKre KoaeOaHus

Kunemaruueckoe u JAUHAMHUYCCKOC OITMCAaHHEC
KoJie0aTeIbHBIX I[BI/I)KGHI/Iﬁ

DHepreTudeckoe onucanue. BeiBos
JTUHAMUYECKOTO OMTUCAHUS TAPMOHUYECKHUX
KOJIeOaHUHU M3 UX SHEPTEeTHUECKOTO U
KHHEMATHYECKOTO OMMMCAHUS

Ammutyaa u gaza konebaHui

[lepuon u yactora konebanuii. [lepros
MaJIBIX CBOOOIHBIX KOJIEeOaHUI
MareMaTtudeckoro masTHuka. [lepuon
CBOOOIHBIX KOJIeOaHUN TIPYKHHHOTO
MasiTHHKa

3aryxatomue Kojiebanus. BeiHyX1eHHbBIS
KkoJiebanus. Pesonanc

bu6mmoreka [{OK
https://m.edsoo.ru/7ee60ca8
bubmuoreka [JOK
https://m.edsoo.ru/b3c0adl1
bu6nmmoreka [JOK
https://m.edsoo.ru/88{69d2b
bu6nunoreka [JOK

https://m.edso0o.ru/7648402
5

bu6mmorexa [IOK
https://m.edsoo.ru/8ae09b98

bu6nuoreka [JOK
https://m.edsoo.ru/7¢1db385

bu6nmmoreka [JOK
https://m.edsoo.ru/87ce9498

bu6nuoreka [JOK
https://m.edsoo.ru/e3¢99692

bu6mmorexa [IOK
https://m.edsoo.ru/7a0c439a

bubmmorexa [IOK
https://m.edsoo.ru/e0399319

bu6mmoreka [{OK
https://m.edsoo.ru/72¢93d09



https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/76484025
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

34

35

36

37

38

39

40

41

42

43

44

45

ABTOKOJIEOaHUSA

Pemenue 3anau

Ypok-koH(pepeHus "MexaHndecKkue
Kosie0aHusl B My3bIKaJIbHBIX HHCTpyMEeHTax"

0O060011eHrE ¥ cucTeEMAaTU3alUs 3HAHUI 10
Teme "Mexanuueckue koinedauus"

DJeKTpOMarHuTHbIE KoJeOaHu .
KonebaTenbHbIl KOHTYD

®opmyna Tomcona. CBsi3b aMILTUTY AbI
3apsija KOHJEHCATopa ¢ aMIUIUTYAON CHIIbI
TOKa B KOJIeOaTeIbHOM KOHTYpE

3aKOH COXpaHEHMsI SHEPTUU B U/1€AJIbHOM

KoJ1e0aTeIbHOM KOHTYPE

3aryxarolue JIeKTPOMarHuTHbIC KOJIeOaHusl.
BbIHY X IeHHBIE 2JICKTPOMAarHUTHBIC
KOJIeOaHus

IIepemeHHBI TOK. Pe3uctop u KoHAeHCcaTop B
LIENIN [TIEPEMEHHOT0 TOKa

Karymka MHIyKTUBHOCTH B 1IETTH
MEPEMEHHOTO TOKa

3akoH OMa 1St 3IeKTPUYECKOM Lenu
MEPEMEHHOT0 TOKa

MoHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYTHOE U JCHCTBYIOIIEE 3HAUCHUE

bu6mmorexa [IOK
https://m.edsoo.ru/6add2644
bu6mmoreka [JOK

https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123¢5

Bbu6nuoreka [JOK
https://m.edsoo.ru/8ef587be
bu6mmoreka [JOK
https://m.edsoo.ru/eb84182f
bu6mmorexa [IOK
https://m.edsoo.ru/d4adabde

Bbubnuoreka [JOK
https://m.edsoo.ru/09319af1

bubmuoreka [JOK
https://m.edsoo.ru/d1e2d543

bu6mmoreka [IOK
https://m.edsoo.ru/5¢668619

bu6mmorexa [IOK

https://m.edso0.ru/8483615
2

bu6nuoreka [JOK
https://m.edsoo.ru/cfa307af
bu6mmoreka [IOK
https://m.edsoo.ru/8bae38e6
bu6mmoreka [IOK
https://m.edsoo.ru/lcac6edc



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
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c

46

47

48

49

50

51

52

53

54

55

56

57

58

CHJIBbI TOKA W HAIIPSIHKCHUSA

Pe3onaHC B 2JIEKTpUUYECKON LIETIH

Permenue 3agau

Wneansublil Tpancdopmarop. [IponsBoactso,
nepenaya ¥ NOoTpeOJICHUE IIMEKTPUIECKON
SHEPIUU

DKOJIOTHYECKHE PHUCKHU IIPpXU IPOU3BOJACTBC
QJICKTPOOHCPIUH. KynLTypa HCIIOJIB30BaHHA
QJICKTPOSHEPIHUU B MMOBCEIHEBHOM KM3HU

IToBTOopenue Tembr"Konebanus u BoJHbBI"

Jnarnoctuueckas padota Ne 1

O06o011ieHre 1 cucTeMaTu3ays 3HaHuH 1o
TeMme "DIeKTpOMarHuTHbIe KojebaHus"

Mexanndeckre BOIHbL. XapaKTepUCTUKHU
MEXaHUYECKHUX BOJIH

CBoliCTBa MEXaHUYSCKUX BOJIH

3ByK. XapaKTepUCTUKH 3BYyKa

WudpasByk u ynerpassyk. LllymoBoe
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl

Pemenue 3anau

3H€KTpOMaFHI/ITHbI€ BOJIHBI. I/I3J1ylleHI/Ie

bu6nuoreka [JOK
https://m.edsoo.ru/087506df

Bbubnuoreka [JOK
https://m.edsoo.ru/al6836a4

bu6nuoreka [IOK
https://m.edsoo.ru/f97418ae

bubmmorexa [IOK
https://m.edsoo.ru/a6f74d93

bu6mmoreka [IOK
https://m.edsoo.ru/ee6677ed
bu6mmoreka [IOK
https://m.edsoo.ru/7cab59£8
bu6mmorexa [IOK
https://m.edsoo.ru/401024a9

bu6mmoreka [{OK
https://m.edsoo.ru/a58e109f

bu6nuoreka [JOK
https://m.edsoo.ru/d9ae1000

bu6mmoreka [{OK
https://m.edsoo.ru/138b6109

Bu6nuoreka [JOK
https://m.edsoo.ru/7380038f

bu6nuoreka [JOK
https://m.edsoo.ru/cfd918bf

bu6mmoreka [IOK



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.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

59

60

61

62

63

64

65

66

67

68

69

SJICKTPOMArduTHBIX BOJIH

BHCpFI/IH SJICKTPOMArHUTHBIX BOJIH. CBoiicTBa
SJICKTPOMArHUTHBIX BOJIH

[IIxana 31eKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHne IeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY

[IpuHIUTIBI paTuOCBSA3U U TEICBUICHHS.
Panpunosnokanus. D1eKTpoMarHuTHOE
3arpsi3HEHUE OKPY Kalolei cpebl

Tematuueckas pabota mo Teme "Konebanus u
BOJIHBI"

CaerT. 3aKOH MPSMOJIMHENHOTO
pacrpocTpaHeHus CBeTa

Perrenue 3a1a4 Ha MPUMEHEHHUE 3aKOHA
NPSIMOJIMHEHHOTO pacIpOCTPaHEHHsI CBETa

Otpaxenue ceera. [lnockoe 3epkaio.
Cdepuueckoe 3epkaio

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHTEJIbHBIN [10KA3aTeNb IPEIOMIICHMSL.
IlosiHOE BHYTpEHHEE OTPAKEHUE.
IIpenenbHbll yros NOJHOTO BHYTPEHHETO
OTpaKEHUS

Pemenue 3ana4y Ha IPUMEHEHNE 3aKOHOB
OTpa)KEHHUs U IPEJIOMIICHUS CBETA

Xox ydeil B mpusMe. Jlucnepceust cBeTa.
CnoxHsbIl coctaB Oemoro csera. L{peT
JInH3bl. @OKYCHOE PACCTOSIHUE U ONTHYECKAs
CHJIa JIMH3BI

https://m.edsoo.ru/714e5db1

bu6mmoreka [JOK
https://m.edsoo.ru/d01b818¢

bu6mmorexa [IOK
https://m.edsoo.1ru/49be1{9e

bu6mmorexa [{OK
https://m.edsoo.ru/9f96f118

bu6nuoreka [JOK
https://m.edsoo.ru/4£7985a0

bu6mmoreka [IOK
https://m.edso00.ru/f9566406

bu6mmoreka [IOK
https://m.edsoo.ru/ea32d455

bubmuoreka [JOK
https://m.edsoo.ru/a005d2bb

bub6mmoreka [JOK
https://m.edsoo.ru/be2e55¢d

bu6mmoreka [JOK
https://m.edsoo0.ru/49d830a9
bu6mmoreka [{OK
https://m.edsoo.ru/d8elc3be
bu6nmoreka [JOK
https://m.edsoo0.ru/6044135



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
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
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[TocTpoenue n300pakeHU B TUH3AX U UX
CUCTEMAX. YBEINYEHUE JINH3EI

Pemenne 3amad Ha noctpoeHue
M300pakKeHUH, MMOTYy4aeMbIX C IIOMOIIBIO
JIMH3

I'ma3 kak onTudeckas cucTema

Pewmenne 3anau. lIpenensl npuMeHUMOCTH
r€OMETPUYECKON ONTUKH

CKopocTb cBETa U METO/IbI €€ U3MEPEHUS
Jucnepcus ceera

WnTepdepennus ceeta

KorepenTtHble HICTOUHUKH. Y CIIOBUS
HAOJTI0ICHUST MAKCUMYMOB 1 MUHUMYMOB

Pewmenue 3anau
[Tpumenenne nHTEpPEpEHINN

Judpakius ceeta

JudpakmmonHas peméTka. Y cioBue
HaOJIIOICHUS TIIABHBIX MAaKCHMYMOB

Pemenue 3anau

9
bubmmorexa [IOK

https://m.edsoo.ru/bb53bld
5

Bbu6nuoreka [JOK
https://m.edsoo.ru/5a868f09

bubmuoreka [JOK
https://m.edsoo.ru/ecd480a2
bubmuoreka [JOK
https://m.edsoo.ru/cd174a10
bubmuorexa [JOK
https://m.edsoo.ru/f32aab06
bubmuoreka [JOK
https://m.edsoo.ru/lel6ccbe
bubmuoreka [JOK
https://m.edso00.ru/5fc0c638

Bbu6nuoreka [JOK
https://m.edsoo.ru/c6416d48
bu6nmoreka [JOK
https://m.edsoo.ru/3061de2b
Bbu6nuoreka [JOK
https://m.edsoo.ru/668edbc8

bu6mmoreka [{OK
https://m.edsoo.ru/12ed04b5

Bbu6nuoreka [JOK
https://m.edsoo.ru/f998d964

bubmmoreka [JOK
https://m.edsoo.ru/d58c411a



https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
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
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
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[TonepeunocTh cBETOBBIX BOJIH. [Tonspuzamus
cBeTa

Huarnoctuueckas padora Ne 2

CBeTOBBIC SIBJICHUS B npupoae

0O060011eHrE ¥ cucTeEMAaTU3alUs 3HAHUI 10
Teme "OnoTuka"

Temaruueckast upabota 1o teme «OnTHuKa»

['paHnLIBI TPUMEHUMOCTH KIACCUYECKON
MEXaHUKH. 3aKOHBI JIEKTPOAUHAMUKH U
MIPUHIUIT OTHOCUTEIBLHOCTH

ITocTynatel cienuanbHOM TEOPUU
OTHOCHUTEJILHOCTH

[IpocTpaHCTBEHHO-BPEMEHHON MHTEPBAJ.
[IpeobpaszoBanus Jlopenma. YcinoBue
NPUYUHHOCTU. OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH. 3aMeJIJIEHHE BPEMEHU U
COKpAILCHUE JJTHHBI

DHeprust U UMITYJIbC PEISITUBUCTCKON
YaCTHUILIBI

CBsi3b Macchl C SHEPTUEN U UMITYJILCOM
PENATUBUCTCKON YaCTHUIIbI. DHEPTHUs MOKOS

PaBHOBecHOE TemIOBOC H3JIY4YCHUC

bu6mmoreka [{OK
https://m.edsoo.ru/e9890fe9

Bbu6nuoreka [JOK
https://m.edsoo.ru/c56¢8158

bubmmorexa [IOK
https://m.edsoo.ru/0b36363
d

bu6mmoreka [JOK
https://m.edsoo.ru/8a14748b
bu6mmoreka [IOK

https://m.edsoo.ru/82315dd
4

bu6mmoreka [IOK
https://m.edsoo.ru/c9bd77cb

bu6nuoreka [JOK
https://m.edsoo.ru/c56f05¢cb

bu6mmorexa [IOK

https://m.edso0.1ru/d83742b
b

bu6mmoreka [IOK
https://m.edsoo.ru/853a64fc
bubmmoreka [{OK

https://m.edsoo.ru/b6258ffa

bu6mmorexa [{OK
https://m.edsoo.ru/f54035a5



https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
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3akoH cMelnieHnsa Buna
T'unmoreza M. Ilnanka o kBaHTax. @OTOHBI

DHeprus U UMITyJIbC GOTOHA

doroaddext. OnbiTel A. I'. CTonerona.
3akoHsl poTodddexra

VYpaBuenue DitHmreitHa 1751 hoTodddekra.
"Kpacnas rpanuna" ¢potodrddexra

JlaBrierue cBeta. OnwiTe! [1. H. JIebenena

BomnHOBEIE CBOICTBA YaCTHII

Bonnsl e bpoins. Jlnuna BonHs! Ae bpoiins
U pa3Mepbl 00J1aCTH JIOKAIU3aLUU
JBYOKYLICHCS YaCTHULIBI

KopmyckynsipHO-BOJIHOBOM Tyanu3m

Judpakiys 3JeKTPOHOB HAa KpUCTaIIaxX

Crnennduka u3mMmepeHuit B MUKPOMUPE.
CooTHouieHUsI HeONPeACIEHHOCTEN
['eitzenbepra

Pemenue rpadguueckux 3amaq

Pemenne pacuétHbix 3a/1a4u

bu6mmorexa [IOK
https://m.edsoo0.ru/1¢5{f752
bu6mmoreka [JOK
https://m.edsoo.ru/a5ffa218
bu6mmoreka [JOK
https://m.edsoo.ru/7fb307ec
bu6mmoreka [IOK
https://m.edso0o.ru/8c68e5b9
bu6mmorexa [IOK
https://m.edsoo.ru/01ef4556
bu6mmoreka [{OK
https://m.edsoo.ru/64b41966
bu6mmorexa [IOK
https://m.edsoo.ru/f59cfcec

bu6mmoreka [IOK
https://m.edsoo.ru/5df8bafl

bu6mmoreka [IOK
https://m.edsoo.ru/8ccab62a

bu6mmoreka [IOK
https://m.edsoo.ru/30dbal8c

bu6mmorexa [IOK
https://m.edsoo0.1u/65783dec

bu6mmoreka [IOK
https://m.edsoo.ru/e70195bd
bubmmoreka [IOK
https://m.edsoo.ru/ee9b3182


https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
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Temarnueckast pabota mo Temam: "OCHOBBI

"

CTO", "KopycKkyasipHO-BOJIHOBOU JTyaliu3M

OMnBITHI TI0 UCCIICIOBAHUIO CTPOCHHUS aTOMa.
[TnanerapHast Mmoaens atroma Pesepdopaa

IToctynater bopa

Bunel criektpoB. CeKTp ypOBHEHN 3HEPTUU
aToMa BOJOpoAa

CrioHTaHHOE U BBIHYXKJICHHOC U3JIYYCHUC
CBE€Ta

Jlazep

Hyxnonnas moxens sigpa ['eiizenoepra-
NBanenko. 3apsig 1 MacCoBO€ YUCIIO sAIpa.
W3otonsl. PagnoakTHBHOCTE

3aKoH paJiM0aKTUBHOTO pacnaaa. CBolicTBa
WOHU3UPYIOLIETo U3NydeHus. Biusaue
PaAOaKTUBHOCTH HA KUBBIC OPraHU3MBI.
Jlosumerpus

OHeprus cBA3M HYKJIOHOB B siipe. SnepHble
cuibl. Jledext Maccrl siapa. SnepHbie
peakuu. SnepHbie peakTopsl. [IpoGremMsr
YIIPaBJISEMOTO TEPMOSIEPHOTO CUHTE3A.
DKOJIOTHYECKHE aCIeKThl Pa3BUTHS SIEPHON
SHEPreTUKU

Meroasl perucTpalnuy U UCCIEA0BAHUS
3JIEMEHTapHbIX YacThull. PyHIaMEHTAIbHbIC
B3aUMOJCUCTBUSA. baprnoHbl, ME30HBI U

bu6mmoreka [{OK
https://m.edsoo.ru/c3de891a
bubmuoreka [JOK
https://m.edsoo.ru/312b750a
bu6nmmoreka [JOK
https://m.edsoo.ru/404dfa%a
bu6mmoreka [JOK
https://m.edsoo.ru/cf74bl1a
bu6mmoreka [IOK
https://m.edsoo.ru/f945d85¢

bu6mmoreka [IOK
https://m.edsoo.ru/2288a0c4

bu6mmoreka [{OK
https://m.edsoo.ru/34ada5de

bu6nuoreka [JOK
https://m.edsoo.ru/aab98bef

bu6nuoreka [JOK
https://m.edsoo.ru/ff1758d0

bu6nunoreka [JOK
https://m.edsoo.ru/lac08a5b



https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
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nentoHsl. [Ipeacrasnenune o CtangapTHOM
Mozenu. KBapk-TitooHHAst MOJIEb aipOHOB

®dusuka 3a npenenamu CTaHIapTHON MOJEIH.

TémHas matepus U TEMHas1 SHEPTHsL.
EnuncTBO m3nueckoil KapTUHbI MUpa

OTaresl Pa3BUTHA aCTPOHOMMUHU. 3HadeHue
ACTPOHOMUU

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU TSI
O0O0BSCHEHHS TIPUPOIBI KOCMUUYECKHUX
00BeKTOB. MeTO/IbI aCTPOHOMHYECKHUX
HCClIeI0BaHU M

CoBpeMEHHBIE ONTHYCCKUE TEIICCKOTIHI,
panuoTenecKonbl, BHEaTMOC(hepHas
aCTPOHOMUS

Bun 3Bé3an0ro HebGa. Co3Be3nus, apKkue
3Bé3I[I)I, IJTaHETHhI, UX BUANUMOC JBUXKXCHUC

Conueunas cucrema. Conure. ConHeuHas
akTUBHOCTh. MlcTouHuk sHeprun CosHLA U
3BE3 ]

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTHKH.
Juarpamma "crieKTpanabHbIN Kiacc —
CBETUMOCTB"

3B€3,I[I>I TJIaBHOM IIOCJICA0BATCIIbHOCTH

Buytpennee crpoenue 38€31. CoBpeMEHHbIE
MIPEJICTABICHUS O MPOUCXOXKICHUU U
sBosroriu CosHIIA U 3BE3/. DTarllbl )KU3HU
3BE3]

bu6nmoreka [JOK
https://m.edsoo.ru/c026fd37

bu6mmoreka [IOK
https://m.edsoo.ru/ad73e145

bu6mmoreka [IOK
https://m.edsoo.ru/39¢44028

bu6mmoreka [{OK
https://m.edsoo.ru/4877aale

bu6nunoreka [JOK
https://m.edsoo.ru/aac588eb

bu6mmoreka [JOK
https://m.edsoo.ru/22748eb4

bu6mmoreka [{OK
https://m.edsoo.ru/4216994
4

bu6mmorexa [IOK
https://m.edsoo.ru/b3¢cb766¢

bu6mmorexa [IOK
https://m.edsoo.ru/d09da494



https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
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Muneunsiii [1yte — Hama [Manaktuka. Tumnbl
rajlakTuk. YEpHbIE BIPHI B A/1pax raJakTUK

Bcenennas. Pacmupenue Beenennoil. 3akox
Xab606ma. Teopust bonbiioro B3pbiBa.
PenukroBoe n3iyyeHue

MacutaGHast cTpykTypa Beenennoil.
Meraranaktuka

Hepewménnsie mpo6iieMbl aCTPOHOMUHT

DU3NYECKUI TPAKTUKYM I10 TEME
"UccaenoBanue MarHuTHOI'O IOJIA
MOCTOSIHHBIX MarHuToB" uinn "MccnenoBanne
CBOWCTB (peppOMarHeTUKOB" UIIH
"UccnenoBanue ASHCTBHS IIOCTOSHHOIO
Mar"Hura Ha paMKy ¢ TOKoM"

du3nyecKuil MPakTUKYM 110 TeMe
"N3mepenue cuibl AMnepa” nnu "H3ydenne
3aBHCHUMOCTH CHJIbI AMIIepa OT CHJIbI TOKa"
wiu "OnpeneneHre MarHUTHOM MHTyKIIUU Ha
OCHOBE U3MepeHHus cuibl Amnepa”

Ou3nvecKuii MPakTUKyM MO TeMe
"UccnenoBanue sBICHUA 3J€KTPOMarHUTHOM
uHaykuuu" win "OnpeaesieHne WHIyKIU
BHUXPEBOI'0 MarHUTHOTO MO

DU3NYECKUI TPAKTUKYM IO TEME
"UccnenoBanue sBIE€HUA CaMOMHIYKIUN"
wu "COopKa MOJENN 3JIEKTPOMArHUTHOTO
resepartopa"

DU3NYECKUN TPAKTUKYM I10 TEME

bu6mmoreka [{OK
https://m.edsoo.ru/7cd10a0a

bu6nmoreka [JOK
https://m.edsoo.ru/3dbdf0d2

bu6mmoreka [IOK
https://m.edsoo.ru/ce234633
bu6mmoreka [{OK
https://m.edsoo.ru/d37d9ffe

bu6mmoreka [IOK
https://m.edsoo.ru/67361aef

bu6mmoreka [JOK
https://m.edsoo.ru/fcae91e9

https://m.edsoo.ru/c36658da

bu6mmoreka [IOK
https://m.edsoo.ru/b8tb6391

bu6mmoreka [IOK


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
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
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"U3mepenue neproia CBOOOIHBIX KOJIeOaHUH
HUTSIHOTO U NMPYKUHHOTO MaTHUKOB"

@u3HYECKU NPAKTUKYM 110 TEME
"[IpeoOpa3oBaHue SHEPTUU B IPY>KUHHOM
MasTHHUKE"

Pu3nYeCcKuil NPaKTUKYM 110 TEME
"HccnenoBanue nepeMEHHOr0 TOKa Yepe3
IIOCJIEI0BATEIILHO COCIMHEHHBIE
KOH/JIEHCATOP, KaTYIIKY U Pe3UcTop’ Win
"UccnenoBanue paboThl HCTOUHUKOB CBETA B
IEeTH TTePEMEHHOTO ToKa"

dusnueckuil npakTukyM no teme "Msyuenue
rapaMeTpoB 3BYKOBOW BOJIHBI"

OU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue nmokaszaTens MperoMIIeHUs
crexna" wiu "[loyuenue n3odpaxxeHus B
CUCTEME U3 IIJIOCKOTO 3epKajia v JIUH3bI"

OU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanne 3aBUCUMOCTH (POKYCHOTO
paccTosiHUSA OT BEILIECTBa (Ha IpUMepe
xuakux auna3)" win "M3mepenue hoKycHOro
pPacCTOSIHUS PACCEUBAIOIINX JINH3"

OU3NYECKUI TPAKTUKYM 10 TEME
"Habmonenue mudpakuuu, uHTEpHEepeHIUN
Y noJsipu3anuu cpera'

@U3HYECKUI NPAKTUKYM I10 TEME
"OnpeneneHue UMITyJIbca U SGHEPTUU
peNATUBUCTCKUX yacTull (1o gororpadusm
TPEKOB 3apsKEHHBIX YaCTUI] B MArHUTHOM

https://m.edsoo.ru/5d159d3
5

bubmuoreka [JOK
https://m.edsoo.ru/a28026bd

bubmuoreka [JOK
https://m.eds00.ru/89dc2d90

bu6mmoreka [JOK

https://m.edsoo.ru/b100661a

bu6mmoreka [IOK
https://m.edsoo.ru/42569eal

bu6mmorexa [IOK
https://m.eds00.1u/b879{b3f

bubmmorexa [IOK
https://m.edsoo.ru/8b7ac737

bu6mmoreka [{OK
https://m.edsoo.ru/63756¢47



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
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nose)"

Pu3HYeCKUil IPAKTUKYM 110 TEME
"N3mepenue nocrosiHHoM Il1anka Ha ocHOBe
uccienoBanus Gporodddexra’ umm
"UccnenoBanue 3aBUCUMOCTH CHITIBI TOKA
4Yepe3 CBETOAMO/] OT HaNpsHKEeHUs"

Pu3HYECKUl IPAKTUKYM 110 TEME
"UccnenoBanue crekTpa pa3pekeHHOTo
aTOMapHOI0 BOJAOPOA U U3MEpPEHUE
noctostHHOM Punbepra"

Pu3nYeCcKUil NPAKTUKYM I10 TEME
"HccnenoBanue panoakTUBHOTO (hoHa ¢
UCIIOJIb30BaHuEM ao3uMerpa" win "M3yuenune
MIOTJIOIIEHHSI OeTa-4acTHUIl ATFOMUHUEM"

Jnarnoctuueckas padora Ne 3

O06o01eHue U cucTeMaTu3alys 3HaHui. Poib
(U3HUKN U ACTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COLIMAJIbHOM M 3THISCKOM
cdepax IeaTeTbHOCTH YeTIOBeKa

O6o0uienue u cucteMatu3anus 3Hanuil. Ponp
U MeCTO (PU3HMKU U aCTPOHOMUHU B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

O06001IeHre ¥ cucTeMarn3anud 3Hanuii. Poisp
(bu3uIecKoit Teopuu B HOPMUPOBAHUH
MIPEACTABICHUH O (PU3UICCKOIN KapTHHE MUPa,
MecTo (pU3MUecKoi KapTHHBI MUpa B 00IIIeM
pAOy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJIE

bu6nmoreka [JOK
https://m.edsoo.ru/eb916f82

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

bu6mmoreka [JOK
https://m.edsoo.ru/c3dabe6e

bu6nmoreka [JOK
https://m.edsoo.ru/1072021e

bubmuorexka [JOK
https://m.edsoo.ru/ad6ddeed

bu6mmoreka [IOK
https://m.edsoo.ru/18f19f7¢

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



https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
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O000I1IIEHNE U cUCTEMATHU3AIINs 3HAHUH 110
TteMme "Kunematuka"

O06o001IeHrEe U CHCTEMATH3aLHs 3HAHUH 110
TeMe "Kunemartnka"

O0001IeHre B cucTeEMAaTH3aIis 3HAHUH 110
teme "JluHamuka"

O0o01eHue 1 cucTeMaTH3aIys 3HaHUH 110
teme "Cratnka TBepaoro tena"
O0001eHne 1 cUCTEMAaTH3aIis 3HAHUH 110
TeMe "3aKOHbI COXpaHEHUs B MEXaHUKe"
O0001IeHre B cUCTEMATH3aIis 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOM
Teopun"

O06001IeHre 1 cucTeMaTU3alusg 3HaHUH 110

teme "Tepmonnnamuka. TernaoBbie MallIiHbI'

O06o001IeHNEe U CHCTEMATH3ALHs 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEILIECTBA.
dazoBble nepexo bl

O0o001IeHre U CHCTEMATH3alKs 3HAHUH 110
TeMe "DiieKTpudeckoe noie"

O06001IeHrEe ¥ cucTeMaTU3alus 3HaHUH 110
teme "[loCTOSTHHBIN AIeKTpUYEeCKUM TOK"
O0o001IeHre U CHCTEMATH3ALIHS 3HAHUI 110
teMe "Toku B pa3nnyHbIX cpeaax”
O06o001IeHre U CHCTEMAaTH3alHs 3HAHUH 110
TeMe "MaruuTtHoe nosue"

O06001IeHrEe ¥ cucTeMaTU3alus 3HaHUHI 110
Teme "DIeKTpOMarHuTHasA UHAYKIUA"

bu6mmoreka [{OK
https://m.edsoo.ru/b032fcdb
bubmuoreka [JOK
https://m.edsoo.ru/4e31b507
bu6mmorexa [IOK
https://m.edsoo.ru/2dtbafc5
bu6mmoreka [{OK
https://m.edsoo.ru/3ccad82e
bubnuoreka [JOK
https://m.edsoo.ru/32a4d1a0

bu6mmoreka [IOK
https://m.edsoo.ru/ed440ca8

bu6mmoreka [IOK
https://m.edsoo.ru/c63f7c10
bu6nmoreka [IOK

https://m.edsoo.ru/1d36b5Sb
1

bu6mmoreka [IOK
https://m.edsoo.ru/3bf0def9
bu6mmorexa [IOK
https://m.edsoo.ru/71453ee6

Bbu6nuoreka [JOK
https://m.edsoo.ru/3d40077a
bu6mmoreka [IOK
https://m.edsoo.ru/3b4c06ae

bu6mmoreka [IOK
https://m.edsoo.ru/053e2248



https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
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163

164

165

166

167

168

169

170

O000I1IIEHNE U cUCTEMATHU3AIINs 3HAHUH 110
TeMme "Mexannueckue Koinedanusg"

O06001IeHre U cucTeMaTu3alus 3HaHui 110
TeMe "DIIeKTpOMAarHUTHBIE KoyieOaHus "

O0001IeHre B cucTeEMAaTH3aIis 3HAHUH 110
TeMe "MexaHnueckue U JeKTPOMarHUTHBIE
BOJHBI"

O06001IeHre ¥ cucTeMaTH3alud 3HaHUH 110
Teme "OnTuka"

O06o001IeHre U CHCTEMATH3aLMs 3HAHU 110
teme "OcuoBrl CTO"

O0001IeHne U cUCTEMATH3aIis 3HAHUH 110
teme "KopnyckysipHO-BOJIHOBOU Jyanu3m"
O06001IeHre 1 cucTeMaTU3alusg 3HaHUH 110
TeMe "®@u3uka atoma"

O06o001IeHNEe U CHCTEMATH3ALHs 3HAHUH 110
Teme "du3nka aTOMHOTO siipa U
3JIeMEHTapHbBIX YacTuil"

O0o001IeHre U CHCTEMATH3alKs 3HAHUH 110
Teme "DneMeHTsl acTpopu3uKu”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

15

bu6mmoreka [{OK
https://m.edsoo.ru/d6310bfd

bubmuoreka [JOK
https://m.edsoo.ru/5e2bb83d

bu6mmoreka [{OK
https://m.edsoo.ru/96a7a2dd

bu6mmorexa [IOK
https://m.edsoo.ru/52ad1603

bu6nuoreka [JOK
https://m.edsoo.ru/5beclc65
bu6mmoreka [IOK
https://m.edsoo.ru/f7¢59d38

bu6mmoreka [IOK
https://m.edsoo.ru/1f511654

bu6nuoreka [JOK
https://m.edsoo.ru/905¢5¢ce0

bu6mmoreka [IOK
https://m.edsoo.ru/2bffb94c


https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OFPA30OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
npoBepsieMor
0 pe3yJabTara

10.1

10.2

10.3

10.4

10.5

10.6

IIpoBepsiemMble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTeILHOI MPOrpaMMbl CpeIHero 001ero 00pa3oBaHus

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOM Hay4HOI KapTUHBI MUPA, B PA3BUTHUHU COBPEMEHHOM TEXHUKH
Y TEXHOJIOTUH, B IPAKTHUUYECKOH 1eATEeIHHOCTH JIt01eH

YuuThIBaTh TpaHUIBI TPUMEHEHUS HW3YYCHHBIX (PU3MUECKUX MOJIEIeH:
MaTepuajabHas TOYKa, MHepIUaJIbHas CUCTeMa OTCU€Ta, abCOIIOTHO TBEPI0E
TEJO0, WJCANIbHBIN T'a3; MOJETN CTPOSHUS ra30B, )KUJIKOCTEH U TBEPABIX Tell,
TOYEYHBIN AJIEKTPUUECKUI 3aps]l — P pelIeHnH (PU3NUECKUX 3a7a4

Pacrnio3HaBaTh pu3udeckre sSBICHUs (MPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJSIPHO-KUHETUYECKON TEOpUH CTPOCHHS
BEIIECTBA M DJEKTPOJAMHAMMKHM: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
NOpSAMOJIMHEHHOE JIBUXKEHHE, CBOOOJHOE MaJCHHE TeJ, MABHKEHHE II0
OKpPY>KHOCTH, HMHepLHMs, B3aumojeiicteue Tten; auddysus, OpoyHOBCKoOe
JIBIDKEHUE, CTPOEHHUE KMJIKOCTEH M TBEPABIX Tel, U3MEHEHUE 00bEMa Tell
Opyd HarpeBaHuu (OXJIQXKJEHHM), TEMJIOBOE pABHOBECUE, HCIIApPEHUE,
KOHJICHCAllUs, IUIaBJICHHUE, KpUCTAJUIN3alMsl, KUIIEHUE, BIa)KHOCTh BO3yXa,
MOBBILICHHUE JIaBJICHUS r'a3a IPU €ro HarpeBaHUM B 3aKPHITOM COCY/JIE, CBS3b
MeX/1y IapaMeTpaMH COCTOSIHMS ra3a B HM30Ipoleccax; dJIeKTpHU3alus Tell,
B3aUMO/ICVICTBUE 3aPsI0B

OnuceiBaTh MEXaHUYECKOE JIBHKEHHE, MCIIONB3YsI (PU3NUCCKUE BEITMYMHBI:
KOOpJMHATA, ITyTh, IEPEMEIICHIE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIa,
UMIYJILC Tella, KWHETHUYeCKash JSHEPrus, TOTSHIMAIbHAS JHEpPTrus,
MeXaHH4YeCcKas paboTa, MEXaHUIECKask MOIITHOCTb; IIPH OMTMCAHUH TIPABHIIEHO
TPaAKTOBATh (PH3UYECKHIA CMBICIT UCTIOIB3YEMBIX BEIIMYUH, UX 0003HAUCHUS
U eIUHUIBI, HAXOAUTHh (POPMYJbI, CBS3BIBAIOLINE JAHHYIO (PU3UUYECKYIO
BEJIMUMHY C JPYTMMH BeTUYUMHAMU

OnuceiBaTh M3Y4YEHHBIC TEIJIOBBIE CBOWCTBA TEJI U TEIUIOBBIC SIBJICHUS,
UCIIONB3Ys (DU3UYECKUE BEIIMUMHBIL: JaBJICHHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHUYECKast SHEPTHsI Xa0THYECKOTO JIBIKCHUS MOJICKYJI,
CpellHeKBaIpaTUYHasi CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEILIOThI, BHY TPEHHSIS
sHeprusi, pabora raza, KOI(PPHUIMEHT MOJIE3HOTO MEHUCTBUS TEIIOBOTO
JBUTATENS; TPU OMHCAHWM TMPABUWIBHO TPAKTOBaTh (DU3MUYECKUN CMBICIT
UCIIONIb3YEMBIX BEIMUUH, UX 0003HAUCHUS U €IMHUIIBI, HAXOAUTH (DOPMYIIHI,
CBSI3BIBAOINNE JAHHYIO (PU3MUECKYIO BEIHUUHY C APYTUMHU BEJTMYUHAM

OnuceIBaTh HN3YUYCHHBIC OJICKTPHUYCCKUEC CBOMCTBaA BCIIECTBA n
QJICKTPHUYCCKUC SBJICHUSA (npoueccm), HCIIOJIb3Yys (1)I/I3I/I‘IGCKI/IG BCJINYHHBI:
BHeKTpI/I‘{eCKI/Iﬁ 3apsn, OSJCKTPHUYCCKOC IIOJIC, HaHp}I)KéHHOCTB I10JIA,



10.7

10.8

10.9

10.10

10.11

10.12

10.13

10.14

MOTEHITUAN, PA3HOCTh MOTEHIIMAJIOB; MPU OMKUCAHUH MTPABUIIBHO TPAKTOBATH
(bu3HYECKU CMBICIT UCTIOJIb3YEMbIX BEJIMYMH, X 0003HAUEHUS U €TUHULIBL;
yKa3bIlBaTh (OpPMyJibl, CBA3BIBAIOIIME NAHHYIO (U3UYECKYI0 BEIUYHUHY C
JIPYTUMH BeTMYMHAMHU

aHATM3UPOBATh (PU3NIECKHUE TPOLIECCHl U SBJICHUS, UCTIONB3Ys (hU3NIECKHE
3aKOHBI W TPUHLHUIIBL 3aKOH BceMupHOro tarorenus, I, II m III 3akonbI
HeroTOHa, 3aKOH COXpaHEHUS MEXaHWYECKOW DHEPIHH, 3aKOH COXPaHCHMS
UMITyJIbCA, TMPUHLUI CYNEPHO3ULMHM CHJI, TPUHUUI PaBHOIPABUS
MHEPLHAIbHBIX CHUCTEM OTCYETa; MOJIEKYJISPHO-KUHETHUYECKYIO TEOPHIO
CTPOEHHMS BEILECTBA, IAa30BbIE 3aKOHbBI, CBA3b CPEIHEH KUHETHUYECKOM
SHEPTUU TEIUIOBOI'O JIBUKEHUS MOJIEKYJ C aOCONIOTHOM TeMmmepaTypoil,
NEPBBIN 3aKOH TEPMOANHAMUKH; 3aKOH COXPAHEHUs 3JIEKTPUUECKOI0 3apsia,
3akoH KysoHa; Ipu 3TOM pas3inuyarh CJI0BECHYIO (POPMYIHPOBKY 3aKOHA, €0
MaTEeMaTHYeCKOe  BbIpaXEHHWE M YCJIOBHsS  (FpaHULbI,  00JIacTH)
MPUMEHUMOCTH

OOBACHATH OCHOBHBIE MPHHLUMIBI JCHCTBUS MaIlMH, NPHOOPOB MU
TEXHUYECKUX  YCTPOMCTB;  pa3nuyarb yCIOBHS HX  0O€30IacHOro
HCIIOJIb30BaHNUs B [IOBCETHEBHOW KU3HU

BBIMONHATE 3KCIIEPUMEHTHI 110 HMCCIICIOBAHUIO (U3UYECKUX SIBICHHU |
MIPOIIECCOB C UCIIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX H3MEPEHUN; TIPH 3TOM
dbopMynupoBath npobiemy (3agady) ¥ TUIOTE3y y4eOHOTO SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 00OPYIOBAHMSI, IIPOBOIUTH OIIBIT
1 (GOPMYJIUPOBATH BBIBOJIBI

OcyuiecTBiIsATh NpsIMblE U KOCBEHHBbIE M3MEpEHMs (U3NYECKUX BEIUYMH;
IpU 3TOM BBIOMpATh ONTUMAJIBHBIA CIOCOO0 M3MEPEHHsS U HCIIOJIb30BaTh
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

HccnenoBaTh  3aBUCHUMOCTH  MEXIY (U3NYECKMMU  BEJIWYMHAMHU  C
UCTOJIb30BAaHUEM MPSMBIX HM3MEpPEHHH; NpH 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCUpOBAaTh  pPE3ydbTaThl  IOJIYYEHHOM  3aBHUCUMOCTH
¢u3nueckux BETUYMH B BUAE TaOnIMIl UM TpadHKOB, AeiaTh BHIBOJBI IO
pe3yJsibTaTaM MCClIeA0BaHus

CobmonaTh mpaBuiia 6€30MacHOTo TpyAa MpU MPOBEICHUH HCCIEIOBAHUIN B
pamKax y4eOHOTro SKCIIepUMEHTA, yueOHO-UCCIeT0BATENbCKON 1 MPOEKTHON
JEATETbHOCTH C  HUCIOJIb30BAHUEM  U3MEPUTENIbHBIX  YCTPONCTB U
71a00paTOPHOTO 000PYAOBAHUS

Pemates pacu€rtHble 3amaun ¢ SBHO 3aJaHHOW (U3MYECKOM MOJENbIO,
UCIIONB3Ys (PU3MUECKUE 3aKOHBI M MIPUHITUIIBI; HA OCHOBE aHAJIU3a YCJIOBUS
3aauM BHIOMpATh (PU3MUECKYI0 MOJEINb, BbIACIATh (GU3NUYECKUE BEIMUMHBI
u QopMynbl, HeOOXoAMMBIE ISl €€ pelleHHs, MPOBOAUTH pPACUYETHl H
OIICHUBATh PEAIbHOCTh MOJYYCHHOTO 3HAYCHHSI (PHU3NIECKON BETHUNHBI

Pemars KauyeCTBEHHbIE 3aJlauu: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUHBYIO IIETMOYKY PACCyKIEHUI C ONOpOd Ha U3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKHE SBICHUS



10.15

10.16

10.17

10.18

11 KJIACC

Koxa
MpoBepsieMor
0 pe3yJbTara

11.1

11.2

11.3

114

Hcnonw3zoBath  mpu  pemieHHMH — y4eOHBIX  3a7ad  COBPEMEHHBIC
MHGOPMALIMOHHbIE  TEXHOJOTHMM  JUIi  TOUCKA, CTPYKTYpPUpPOBaHUS,
UHTEpIIpeTallud Y TMpeACTaBICHUs Y4eOHOH U Hay4YHO-IOIMYJISIPHOM
uHbOpMallMK, TOJYYCHHON W3 PAa3IMYHBIX HMCTOYHHUKOB, KPUTHUYECKH
aHAIM3UPOBATH MOTYYaeMy0 HH(pOpMAIIHIO

[TpuBOIUTH IPUMEPHI BKJIAJIa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(U3UKOB
B Pa3BUTHUE HAYKH, 00BACHEHHE MPOLIECCOB OKPYIKAIOIIEr0 MUpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUI

Mcnonp30BaTh TEOpETUUYECKHE 3HAHUS MO (PU3HMKE B IMOBCEIHEBHOW KU3HU
it obecriedeHrs: 0€30MacHOCTH TpH  OOpamieHHMH C TpudopamMu |
TEXHUYECKUMHU yCTPOMCTBAMM, U COXpPAHEHHs 3A0POBbsI U COOIOJCHUS
HOPM 3KOJIOTHYECKOT'0 MIOBEACHUS B OKpYXKarollel cpenie

PaGOTaTB B TIpymmne ¢ BbIIIOJHCHUEM Pa3JIMYHbIX COLNUAJIbHBIX poneﬁ,
TUTAHUPOBATh PabOTy TPYNIIBI, PAMOHAIBLHO PACTIPEENIATh 00SI3aHHOCTH U
IJIAaHUPOBATE JACATCIBbHOCT B HCCTAHAAPTHBIX CHUTyallMAX, aACKBATHO
OLICHMBATh BKJIad KaXJI0ro W3 Y4YaCTHUKOB TIPyIIlbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIEMBI

HpOBepﬂeMble NPEeAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOI
06p330BaTeJ’le0ﬁ NnporpamMmasl CpeaHET 0 06mero 06pa30BaHl/lﬂ

JleMoHCTpHpOBaTh Ha MpUMEpax poiib U MECTO (PU3UKH B (POPMHUPOBAHUU
COBPEMEHHON HAY4YHOU KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU
U TEXHOJOTHM, B MPAKTUYECKOW JEATEIBHOCTH JIOJIEH, LEIOCTHOCTh M
eIMHCTBO (PU3NIECKOI KapTHHBI MUPa

VY4uThIBaTh TpPaHMIBI TNPUMEHEHUS H3YyUYEHHBIX (HU3MUECKUX MOJEIeH:
TOYEUYHBIN DJJIEKTPUYECKUM 3apsij, sAlepHas MOJEIb aToMma, HYKIIOHHas
MO/IEJIb aTOMHOT'O Si/ipa MPH peleHNH (HPU3NIECKHX 3314

PacmoznaBate pusnyeckue siBjeHUs (IPOLECChl) U OOBICHATh X HA OCHOBE
3aKOHOB DJIGKTPOJMHAMUKM U KBAaHTOBOM (U3HMKH: DIEKTpUYEcKas
IPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE JEHCTBUS
TOKa, B3aUMOJICHICTBHE MAarHUTOB, JIEKTPOMArHUTHAsS UHIYKIU, ACHCTBUE
MarHUTHOTO TIOJSl HAa TPOBOJAHMK C TOKOM W JBIKYIIUICS 3aps,
AIIEKTPOMArHUTHBIE KOJIEOaHUS U BOIHBI, IPSMOJIMHEHHOE pacIpOCTpaHEHUE
CBETa, OTpaKeHHWe, MpeloMieHue, HHTepdepeHuus, audpakuus u
MoJIIpU3alusl CBeTa, JUCHEepCHs CBeTa, (POTOAIEKTpUUEeCKUil 3ddexT
(botoaddexT), cBETOBOE N1aBlIeHHE, BOSHUKHOBEHHUE JTUHEHYATOTO CTIEKTpa
aToMa BOJIOPOa, ECTECTBEHHAsI U UCKYCCTBEHHAs paJHO0aKTUBHOCTh

OnuceIBaTh HU3YYCHHBIC CBOMCTBA B€IICCTBA (BJIGKTpI/ILIeCKI/IC, MAarHuTHBIC,



11.5

11.6

11.7

11.8

11.9

11.10

11.11

ONTUYECKUE, DJIEKTPUUECKYI0 MPOBOAMMOCTh Ppa3IMYHBIX Cpel) |
AJICKTPOMArHUTHBIE  ABJICHHS  (TIPOLIECCHI), HMCHOJB3ys  (DHU3UYECKUE
BEJIMYMHBI: JICKTPHUYECKUI 3apsi]l, CHJIa TOKA, SJCKTPUIECKOE HANpPsHKCHUE,
AIIEKTPUYECKOE COMIPOTUBIIEHHUE, pa3HOCTh noTeHuanos, /1C, pabora Toxa,
WHAYKIHUS MarHUTHOTO ToJist, cuiia Amrnepa, cuia JIopeHia, HHIyKTUBHOCTb
KaTyIIKH, SHEPIUA JICKTPUICCKOTO U MAHUTHOTI'O HOHefI, nepuoa 1 4acrtora
KonebaHuil B KoJieOaTeIbHOM KOHTYpE, 3apsij U CHJIa TOKa B TIpOIEcce
TapMOHHYCECKHUX 3JICKTPOMArHUTHBIX KOJeOaHWH, OKYCHOE pacCTOSHUE U
OIITHYECKasA CHJIa JIMH3bI, npru ONHWCaHWH TPAaBUJIBHO TPAKTOBATH
(l)I/ISI/I‘-IeCKI/II\/’I CMBICJI UCITIOJIB3YEMBIX BCINYHH, UX 0003HaueHusa 1 CAUHUIIBI,
yKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIIME JAHHYHO (U3UYECKYIO BEIUYHHY C
JPYTUMU BETUYNHAMH

OnuceiBaTh M3y4YEHHbIE KBAHTOBBIE SBJICHHMS M IPOLECCHI, HCIONb3Ys
¢uznyecKue BEIUYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JAJIMHA BOJIHBI
Y 4acTOTa CBETA, DHEPIUs U UMITYJIbC (POTOHA, IEPUO/ MOTypaciajia, SHepTrHst
CBSI3M aTOMHBIX siZiep; MPU ONMCAHUU NPABUIBHO TPAKTOBATH (PU3MUECKUIL
CMBICII MCIIOJIB3YEMBIX BEJIMYMH, UX 0003HAUEHMsI U €AMHUIBI; YKa3bIBaTh
bopMyIIbl, CBS3bIBAIOIIME JaHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTHMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAUCHUE (PU3UUECKOM BETMUUHBI

AHanm3upoBaTh GU3NIECKUE MPOIIECCH U SBICHHS, UCTIONIB3Ys (pU3HUECcKue
3aKOHBl W TIPUHIMIBL: 3aKkoH OMa, 3aKOHBI IOCIEIOBATEIBHOIO |
napajuieIbHOTO COSAMHEHUS MTPOBOJIHUKOB, 3akoH JIxoyist — JleHna, 3akoH
3JIEKTPOMArHUTHON MHAYKLHUH, 3aKOH MPSIMOJIMHEHHOIO pacripoCTpaHeHHs
CBETa, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI MPEJIOMJICHUS CBETA, YpaBHEHUE
OnHmreitHa a1 GoToddexTa, 3aKOH COXpAaHEHUs DSHEPrUH, 3aKOH
COXpaHEHHs MMITyJIbCa, 3aKOH COXPAaHEHUs JIEKTPUYECKOTO 3apsijia, 3aKOH
COXpaHEHHsT MacCOBOTO YHCIa, MOCTYNaThl bopa, 3aKOH pajnoaKTHBHOTO
pacriaza; TpU 3TOM pa3In4aTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCcKoe  BBIpAKEHHE W ycioBHS  (TpaHMIBI,  00JIACTH)
PUMEHUMOCTH

OrmpenensiTh  HampaBJI€HUE BEKTOpa HWHAYKIMM MAarHUTHOTO  TOJIS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

CTpouTh UM ONHUCHIBATH HU300paKEHUE, CO3/1aBaeMOE IUIOCKUM 3epKalioM,
TOHKOM JTUH30U

BEIMONHATE  9KCIIEPUMEHTBI 110 HCCIIEOBAHUIO (U3UYECKUX SIBJICHUN H
MPOIIECCOB C UCIIOJIB30BAHUEM TPSMBIX M KOCBEHHBIX U3MEPECHUH; TIPU 3TOM
dbopmynupoBath npobiemy (3agady) v TUNIOTE3Y y4eOHOTo SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEII0KEHHOTO 00OPYIOBAaHMSI, MIPOBOJUTH OIIBIT
1 GOPMYIIUPOBATH BBHIBOJIBI

OcymiecTBIsATh MpsiMble U KOCBEHHBIE M3MEpPEHHsS (PU3MUECKHX BEJIUYUH;
IpU STOM BBIOMPATh ONTHUMAIbHBIA CHOCOO WM3MEpPEHUs M HCIOIb30BATh
M3BECTHBIC METO/IbI OLIEHKH MOTPEIIHOCTEeH U3MEepeHui

I/ICCJ'IGJIOBaTI) 3aBUCHUMOCTH (1)I/I3I/I‘ICCKI/IX BCJIMYHNH C HCIIOJIb30BAHUEM



11.12

11.13

11.14

11.15

11.16

11.17

11.18

11.19

IPSIMBIX U3MEPEHMI; P ITOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCUPOBATH
pe3yJIbTaThl NOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMUMH B BUJE TAOIHUIL
U rpaduKOB, AeJaTh BHIBOABI IO Pe3yJibTaTaM HCCIEI0BaHUS

CoOmronaTh paBuiia 6e30MacHOrO TPyAa MPU MPOBEACHUH HCCIIeIOBAaHUN B
paMKax y4eOHOTr0 IKCTIEpUMEHTA, y4eOHO-UCCIIeIOBATENBCKOM U TIPOCKTHOM
NESTSIIBHOCTH €  HWCIOJBb30BAaHUEM  HW3MEPHUTEIBHBIX  YCTPOWCTB U
71a00paTOPHOTO 000PYTOBAHMS

Pemate pacuérHple 3a7auM C SIBHO 33JaHHOW (U3MYECKOH MOJENbIo,
UCTIONB3Ysl (PU3UUECKUE 3aKOHBI U MPHHLUIIBI;, HA OCHOBE aHAJN3a YCIIOBHS
3a7auu BBIOMPATh (PU3UIECKYIO0 MOJIEIb, BBIACIATh (PU3NUECKUE BEINIHHEI
u Qopmyibl, HeoOXoAauMble IJIsi €€ pelieHHs,, MPOBOAMTH DPACUETHI U
OLIEHUBATh PEAIbHOCTh MOJIyYE€HHOIO 3HAYE€HUs (PU3MUECKON BETMUNHBI

Pemats KAaueCTBECHHbIE 3a/1a4u: BBICTPauBaTh JIOTUYECKU
HEIIPOTHBOPEUYUBYIO IIENOYKY pACCYyXk ACHUM C ONOPOM Ha W3y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKUE SIBJICHUS

Hcnonb3oBaTh  HpU  pelIeHUH  Y4eOHBIX  3ajjad  COBPEMEHHbIE
MHPOPMALIMOHHBIE  TEXHOJIOTMM A TIOUCKA, CTPYKTYpHUPOBaHUS,
UHTEPIIPETAlMM U TPEACTABICHUS Y4YEOHOM U  Hay4YHO-IOMYJISIPHOM
UHPOpPMALIUK, TOJYYCHHOM U3 pa3IMYHBIX HMCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATh MOITyYaeMyI0 HH(OPMALIHIO

OOBSCHATh MPUHIMIBI JEHCTBUS MAalIWH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3nuyaTh YCIOBHS MX 0O€30MacHOrO HCIOJB30BAHHUS B
HOBCEIHEBHOU XU3HU

[TpuBOaUTH IpUMEPHI BKJIJIa POCCUNCKUX U 3apYOEIKHBIX YUEHBIX-(U3UKOB
B pa3BUTHE HAyKu, B OOBSCHEHUE NPOIECCOB OKPYKAIOIIErO0 MHUpPA, B
pa3BUTHE TEXHUKH U TEXHOJIOTUN

Hcnonp30BaTh TEOpEeTUUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
st oOecrieueHuss 0€30MAaCHOCTH TpH  OOpamieHuH ¢ NpudopaMu U
TEXHUYECKHMHU YCTPOMCTBaMU, Ul COXPAaHEHHs 310pOBbsI U COOJIIOJEHHUS
HOPM 3KOJIOTHYECKOI'0 MOBEICHUS B OKpYXKarollel cpenie

PaGoTtate B Tpynme C BBINMOJHEHUEM pA3JIUYHBIX COLUAIBHBIX POJICH,
MJIAHUPOBATH Pa0OTy TPYIIIBI, PAIIMOHAIBHO PACIpeNeATh 00s3aHHOCTH U
IUIAHUPOBATh JI€ATEJIbHOCTh B HECTAHJAPTHBIX CHUTYalMsX, aJeKBATHO
OLICHUBATh BKJaJ KaXJIOro U3 YYaCTHUKOB TIpYIIbI B pELICHUE
paccMmaTtpuBaeMoil mpoOIeMbl



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

Kona nposepsiemoro

10 KJIACC
Kox
pasnaeJ
3JIeMEeHTAa

a

1

2

2.1

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOBI HAYYHOI'O [IO3HAHU A

®uszuka — Hayka o mnpupoae. Hayunble meToabl
L1 MO3HAHUS OKpY’Karolero Mupa. Ponb skcriepumenTa
' U TEOpUHM B TpoLecce MO3HAHUS MPUPOJIBIL.

OKcrepuMeHT B (pusuke

MoaenupoBanue (bU3UIECKUX SIBJIEHUU Hu
nponeccoB. Hayunble rumnore3sl. Dusznyeckue
3aKOHBI M TEOpHUH. ['paHUIBI TPUMEHUMOCTH

1.2 ¢buznueckux 3akoHoB. [Ipunmmn coorBeTcTBUs. Ponb
U MecTo (pu3ukd B (QPOPMHUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTHUHBl MHpaA, B  IMPAKTUUYECKOU
JIEATEIIbHOCTH JIFOJEH

MEXAHHKA
#i#HPar#KMUTHEMATUKA

MexaHuueckoe IBIDKEHUE. OTHOCHUTEIBHOCTE
2.1.1 MEXaHuyeckoro naBrkeHud. Cucrema oTCUéTta.
Tpaexropus

[Tepememienne, ckopocTb (CpedHsss CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) M YCKOPEHUE MaTepHalbHON
TOYKH, UX MPOECKIUU HA OCH CHUCTEMBI KOOPIMHAT.
CrnoxeHue nepeMeleHni U CI0KEHHE CKOPOCTEN
PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE
nBwkeHue. ['papuku  3aBUCUMOCTH  KOOpPJMHAT,
CKOpOCTH, YCKOPEHHUs, HYyTH U TepeMelIeHus
MaTEepHUaIbHON TOUKHA OT BpEMEHU

CBobogHoe maienne. Y CKopeHue CBOOOTHOTO
naJieHust

KpuBonuneiinoe JBUKECHUE. PaBnomepHOe
JBUKEHUE MaTepUAIbHON TOUYKU IO OKPYXKHOCTH.
VYrioBas cKOpoCTb, JIMHENHAsA cKkopocTh. [lepnon u
yacToTa. LleHTpocTpeMuTenbHOe yCKOpeHue
TexHnyeckue yCTpONCTBa: CIHUIOMETpP, ABUKECHUE
CHapsJ10B, LIETIHbIE U PEMEHHBIE IEpeaaun

2.1.7 [IpakTnueckue paboTel. M3MepeHue MTrHOBEHHOM



2.2

2.3

2.2.1

222

223

224

2.2.5

2.2.6

2.2.7

228

229

2.2.10

ckopocTH. HMccienoBaHne COOTHOLIEHUS MEXKIY
Iy TSMH, IIPOMICHHBIMU TEJIOM 3a
IIOCJIEZI0BATENIbHBIE PABHBIE IIPOMEXYTKH BPEMEHHU
IIPY PaBHOYCKOPEHHOM [IBKEHUM C HadaJbHOU
CKOpPOCTBIO, paBHOM HYyI0. M3ydeHue nBUKEHUS
mapuka B BS3KOW KUIKOCTH. M3yuyeHue NBHKEHUS
Tea, OpOIIEHHOTO TOPU30HTAIBHO

##HPari# IUHAMUKA

IIpunnun  orHocuTenbHOCTH ['amunes.  IlepBelit
3ak0oH HprotoHa. lHepruanbHble CHCTEMBI OTCUETA

Macca tena. Cuia. [IpuHnun cynepno3uuun cuil

Bropoii 3akoH HproToHa /11 MaTepuanbHOM TOYKH
B uHepruanpHou cucteme orcuéra (MCO). Tpermit
3akoH HbploTOHA 11 MaTepHaIbHBIX TOUEK

3akoH BCeMUpHOTo TiaroteHus. Cuiia TIKECTH.
[lepBas kocMuueckasi CKOpocTh. Bec Tena

Cuna ynpyrocrtu. 3akoH ['yka

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHHUd
CKOJIbKEHUSI U cujia TpeHus nokos. Koaddummenr
TpeHus. Cuiia CONpOTHUBIICHUS NPU ABHKEHUM Tela
B )KMJIKOCTH WJIU ra3e

[TocrynatensHOe W  BpamiaTelbHOC  JIBUKCHHC
a0CoJIIOTHO TBEPJOTO TEJa

MOMEHT CuJIbl OTHOCHUTENBHO OcH BpalueHus. [lnedo
cuibl. YcnoBus paBHOoBecus TBEpaoro tena B ICO

TexHuYecKre yCTpOMCTBA: MOJUIUITHUKH, TBUKEHUE
HUCKYCCTBEHHBIX CITyTHUKOB

[TpakTudeckue paboThl. M3ydeHne aBrxeHus Opycka
[0 HAKJIOHHOM IUIOCKOCTH  IOJA  JIEHCTBHEM
HECKOJBKMX cuil. MccnenoBaHne 3aBUCHMOCTH CHII
yOPYrocTH, BO3HUKAOIMX B  JAepopMHpYEeMOi
Ipy>XHHE M PE3NHOBOM 00pasle, OT BEIMYUHBI MX
nepopmanuu. MccnenoBanue yciaoBUM paBHOBECHS
TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILEHUs

##Par#H###3AKOHBI COXPAHEHUM A B MEXAHUKE

23.1

232

233

MMnynsc ~ MarepuaabHOM  TOYKH, CUCTEMBI
MaTepUaIbHbIX TOUEK. MIMITyIbC CHIIBI U U3MEHEHUE
UMIIyJbCa Tela

3akoH coxpaHeHusa ummyiabsca B MICO. PeaktuBHOE
JBUKECHUE

PabGora cunel



3.1

234

235

2.3.6

2.3.7

23.8

239

2.3.10

MOoOIIHOCTD CHJIBI

Kunerndeckass »Heprusi MaTepUaibHOW TOYKH.
TeopemMao KMHETUYECKOU SHEPIUU

[TorennmansHas sHeprud. [loTeHIManbHas SHEPrus
YIPyro nedhopMUpOBaHHOM MIPY>KUHBI.
[ToteHnuanpHas YHEPTHs Tesa BOTU3U MOBEPXHOCTH
3emian

[ToreHuuanpHble U HEMOTEHLIUAJIbHbIE CUJIbl. CBS3b
paboThl HEMOTEHUHUANbHBIX CHJI C H3MEHEHUEM
MEXaHUYECKOM DSHEPruu CHCTEMBI Tel. 3aKOH
COXpaHEHUs MEXaHUYECKON YHEPTUH

VYrpyrue u Heynpyrue CTOJIKHOBEHHS

TexHuueckue  yCTpOWCTBA:  JBM)KEHHE  PAKeT,
BOJOMET, KOIIEp, IPYKUHHBIN [TUCTOJIET
[TpakTrueckue padboTel. U3yueHue CBS3M CKOPOCTEH
Ten Ipu Heynpyrom ynape. MccinenoBaHue CBs3U
paboThI CUITBI C UI3MEHEHUEM MEXaHUYECKOM IHEPTHH
Tena

MOJIEKVYJISAPHAS ®U3UKA U TEPMOAMHAMUKA
H###Par###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKON TEOPUU

3.1.1

OCHOBHBIE MOJI0KEHUS MOJICKYJISIPHO-KUHETUYECKOM
Teopun. bpoyHoBckoe aBmxkenue. Auddysus.
XapakTep IBUKEHHS WU B3aHMMOJICHCTBHUS YaCTHI]
BEILIECTBA

Mopenu CTpOeHHUS Ta30B, KUAKOCTEH U TBEPBIX TE
A OOBSICHEHHE CBOWMCTB BEIIECTBA HAa OCHOBE JITUX
MoJeen

Macca MOJIEKYIL. KommuecTBo BEIIECTBA.
[TocrossnHast ABoraapo

TemmoBoe  paBHOBecue. Temmeparypa u €€
usmepenue. lllkana remneparyp Llenbcus

Mogens uaeanbHOro raza. OCHOBHOE YpaBHEHHE
MOJICKYJISIPHO-KUHETUYECKON TEOpHH  HJI€aTbHOIO
raza

AOcomoTHasi Temmeparypa Kak Mepa CpeaHen
KHHETHYECKOU OHEpPIrun TCIIJIOBOI'O JOBHXXCHUS
yactuil rasza. [llkana remneparyp KensBuna

VYpaBuenne Kianeiipona — MenneneeBa. 3akoH
JlanbToHa

I"a3oBble 3ak0HBL. M30mponeccsl B HAEAIBEHOM Tase ¢
MIOCTOSIHHBIM KOJIMYECTBOM BELIECTBA: M30TEpPMa,



3.1.10

3.2.1

3.2.2

3.23

324
3.2

3.2.5

3.2.6

3.2.7

3.2.8

n30x0pa, u3odapa
TexHUYECKHE YCTPOUCTBA: TEPMOMETP, OapoMeTp

[TpakTuueckue padoTsl. MI3mepeHne macchl Bo3ayxa
B KJIacCCHOW KoMHaTe. MccienoBaHue 3aBHCUMOCTH
MEXK]ly mapamMeTpaMu COCTOSTHUSI Pa3peKEHHOTO ra3a

OCHOBbI TEPMOJIMHAMUKN

TepmonuHamMudecKas cUCTEMA. BuyTpennss
SHEPrusl TEPMOAMHAMUYECKON CUCTEMBI U CIIOCOOBI
€€ U3MEeHEeHUs

KonmuyectBo Temmotel u  pabora. BHyTpeHHss
SHEPrusi OJJHOATOMHOIO UAEATBFHOTO ra3a

Bunasr TeIJIonepe1aduu: TETJIONPOBOHOCTbD,
KOHBEKIIMsA, W3IyueHue. TermoéMKOCTh  Tena.
VnaenpHas  TemnoéMKOCTH  BemlecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI P TEIIonepeade

IlepBbii  3ak0H TepMoguHaMuku. lIpumeHeHue
[IEPBOr0 3aKOHA TEPMOJMHAMUKH K H30IPOLECCAM.
I'padmueckas nuHTepnperanus paboThl ra3a

Teroble  mammHbl.  [IpuHmuner  gencTBus
TEIUIOBbIX MammH. [IpeoOpa3oBaHus »HEpruM B
TEIIOBBIX MamuHax. Koap¢unuent mone3Horo
nevictBus (manee — KI1/1) TeroBoit mammnsbl. L{ukn
Kapno u ero KII/]

Bropoit 3akon TepmoamHamuku. HeoOpaTtumocTthb
IIPOLECCOB B IpHUpoxae. TemnoBele ABUTaTENM.
DKoJorn4yecKkre mpoodaeMbl TEIUIOIHEPTeTHKU

TexHuueckue ycTpoHCTBa: ABUraTelb BHYTPEHHEIO
Cropanusi, ObITOBOI XOJOJMIBHUK, KOHAULIUOHED
[IpakTnueckue pabotel. M3mepeHue ynaeabHOU
TEMJI0EMKOCTH

#i#HPari## AT PEIATHBIE COCTOSAHNMA BEILIECBA. ®A30BbIE

3.3.1

33 332

333

334

INEPEXO/IbI

[TapooOpa3zoBanne u KoHaeHcauus. Vcmapenue u
KUIIEHUE. YJelbHasg TemioTa MapooOpa3oBaHMUs.
3aBUCUMOCTh TEeMIIEPaTypPhl KUTICHUS OT TaBICHUS

AOCOmI0THAs U OTHOCUTEIIbHAS BJIAXKHOCTh BO3/yXa.
Hacpimennsiii nap

Tsépnoe teno. Kpucrammyeckue u amopgHbIe Tena.
AHpnzorponusi  CBOMCTB  KpuctamuioB. JKuukue
KkpucTayibl. COBpeMEHHbIE MaTepHaIb

IInaBnenue u KpucTajui3anus. VYaenpHas TemioTa



4.1

4.2

335

3.3.6

3.3.7

4.1.1

4.1.2
4.1.3
4.14

4.1.10

wiassenus. Cyonumanus

YpaBHeHUE TEIIOBOro OaaHca

TexHuueckne YCTpOWCTBA: TUTPOMETP 51
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTMH IOJIy4YCHHUS
COBPEMEHHBIX  MaTepuajloB, B TOM  YHUCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUU
[TpakTnueckue paboTel. M3mepeHue BiIaKHOCTU
BO3/yXa

SJIEKTPOAMHAMUKA
###HPar##OJIEKTPOCTATUKA

OnexTpuzanus Ten. OJEeKTpudeckuil 3apsan. [lBa
BU/JIA 3JIEKTPUUECKUX 3apsiioB

[TpoBOIHUKY, TUIEKTPUKHU U MOJTYTPOBOAHUKH
3aKOH COXpaHEHMsI AIEKTPUUECKOTO 3apsiia
B3aumoneiictue 3apsnoB. 3akon Kynona
DnexTpuueckoe noJe. HanpspoxkéHHoCTb
anekTpudeckoro mois. llpuHuun cynepnosuiuu.
JIuHMN HANPSHKEHHOCTH JIEKTPUUECKOTO MOJIs
Pabora cun anekrpocrarnyeckoro nois. [Torenunan.
PasnocTs noreHnManoB

[IpoBOAHMKM W JOUANIEKTPUKA B MOCTOSHHOM
ANEKTPUUECKOM oJie. Husnexrpuueckas
MMPOHUITACMOCTb

OnekTpoéMKocTh. KoHaeHcatop. DIeKTpOEMKOCTH

IIJIOCKOT'0 KOHJACHCATOpA. 9Hepr1/1ﬂ 3apPsAKCHHOTI'O
KOHACHCATOpa

Texuuveckue yCTpOWCTBA: AJIEKTPOCKOTI,
DIIEKTPOMETP, AIIEKTPOCTATUIECKAS 3amIuTa,
3a3eMJICHHE  DJICKTPONPUOOPOB,  KOHJICHCATOD,

KCEPOKC, CTPYUHBIN IPUHTEP
IIpakTrueckue paboTBhL. N3mepenune
AIIEKTPOEMKOCTH KOHIEHCAaTOpa

##HPar##HIIOCTOSHHBIN JIEKTPMYECKMI TOK. TOKU B PA3JIMYHBIX

4.2.1

422

423

424

CPEJIAX

VYcnoBus CyIIECTBOBAHUSA MHOCTOSIHHOT'O
ANeKTpuuecKkoro Toka. Mcrounnku toka. Cuna Toka.
IlocTOSTHHEBIN TOK

Hamnpsoxenune. 3akon Oma a1 ydacTka 1enu

3J'IeKTpI/I‘-ICCKOC COIIPOTUBJICHHC. YaenpHOE
COIIPOTUBJICHUC BCIICCTBA

HOCJ’IGI[OBaTeJ'IBHOG, napamjiCJIbHOC, CMCHIAHHOC



4.2.5

4.2.6

4.2.7

4.2.8

429

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

11 KUIACC

Kox
paszaed
a

Koanposepsiemoro
3J1eMEeHTa

COCANMHCHHUEC ITPOBOAHUKOB

Paborta snextpuueckoro Toka. 3akoH JDxoyns —
Jlenua

MoIIIHOCTD 3MEKTPUYECKOTO TOKA
anekTpojaBwkymas cuwia (manee — OAC) wu
BHYTPEHHEE CONPOTUBIICHUE HCTOUYHUKA TOKA. 3aKOH
Oma 117151 TOJTHOM (3aMKHYTOI) 3JIEKTPUYECKON 1IeTH.
KopoTtkoe 3ambikaHue

OJNEKTPOHHAs IMPOBOJUMOCTb TBEPABIX METAJIOB.
3aBUCUMOCTb  COINPOTUBJIEHUS  METAUIOB  OT
Temmeparypbl. CBEpXIPOBOAUMOCTh

Onexktpuueckuif Tok B Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX MTyYKOB

[TonmynpoBonnuku. CoOcTBeHHass H IpHUMECHas
MPOBOAUMOCTh TMOJYyNPOBOAHUKOB. CBOWCTBa pP-n
nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI

ONeKTpUYECKU TOK B DJIEKTPOJIUTAX.
DNEeKTPOTUTHYECKAS JUCCOIHAITUS. DJIECKTPOIJIU3

OnexTpuueckuil TOK B razax. CaMOCTOSTENIBHBIN U
HECaMOCTOSTENbHBIA  pa3pan. Pasnuusble  TUIIBI
CaMOCTOATENBHOTO pa3pana. Monuus. [lnazma

TexHuueckue ycTpoicTBa: amIepMeTp, BOJIbTMETD,
peocTart, UICTOUHUKHU TOKa, 3JIEKTPOHArPEBaTEIbHbIE
npudopHl, 3JIEKTPOOCBETUTENbHBIE  MPHOOPHI,
TEPMOMETP CONPOTHBIICHUS, BaKyyMHBId AHMOZ,
TEPMUCTOPbI u (boTope3nucTopsl,
MOJIyIPOBOJIHUKOBBIH JTMOJI, TaJbBaHUKA

[TpakTnyeckue paboTsl. M3ydeHue CcMelIaHHOTO
COCJMHEHUS PE3UCTOPOB.

N3mepenne DOJIC uncTtouHuka TOKa U €ro
BHYTPEHHETO COIIPOTHUBIICHUS. Habmronenue
IIEKTPOJIN3A

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OJIEKTPOAMMHAMUKA

##HPar#MAT HUTHOE ITOJIE. SJIEKTPOMATI'HUTHASI UHAY KW A



4.3

5.1

43.1

432

433

434

4.3.5

4.3.6
4.3.7

4.3.8

439

4.3.10

4.3.11

4.3.12
4.3.13

4.3.14

4.3.15

ITocTositaHBIE MAarHUTHL. BzaumonaerictBue
IOCTOSIHHBIX MardHUTOB

MarunutHoe nosne. BeKTop MarHUTHOM MHAYKIUH.
[IpuHnun cynepno3unyu. JIMHMM MarHUTHOM
uHAyKnun. KaptuHa TMHUN MarHUTHOM MHIYKIIMH
I10JISI TOCTOSTHHBIX MAarHUTOB

MarnuTtHoe 1nojie npoBojJHHMKA ¢ TOKOM. KapTuna
JIMHUH TI0JIA AJIMHHOTO [OpsAMOro IMpOBOAHUKA U
3aMKHYTOTO KOJIBIIEBOTO MPOBOJIHUKA, KATYIIKH C
TokoM. OnmeiT  Opcrena.  BzaumoneiicTBue
IMPOBOAHUKOB C TOKOM

Cuna Amnepa, €€ MOAyJIb U HAaIIPABIICHUE

Cuna JlopeHua, €€ MOIyJlb U HalpaBJICHUE.
JIBukeHHe 3apsKEHHOM 4acTULbI B OJHOPOJHOM
MarHuTHOM mnoJe. PaGora cunbl Jlopenua

SIBeHUE IEKTPOMArHUTHON MHTYKITHH

[Torok BeKTOpa MarHUTHOM MHIYKIIUU

OJAC wuHaykmuu. 3aKOH  AJIEKTPOMAarHUTHOM
nHaykunn Papanes

Buxpesoe anexrpuueckoe nose. 9/1C unaykuuu B
IIPOBOJHMKE, JABIXKYLIEMCS IIOCTYyIaTeIbHO B
OJIHOPO/IHOM MarHUTHOM I10JI€

[IpaBuino Jlenna

WuayktuBHocTh. fIBneHue camousaykuuu. J/1C
CaMOUWHIYKITUU

DHeprusi MarHuTHOTO MOJIsl KATYLIKA C TOKOM
DJIEKTPOMArHuTHOE TOJIe

TexHuueckue yCTpOMCTBA: MOCTOSHHBIE MAarHUTBHI,

9JICKTPOMAIrHUTHI, 3JICKTPOABHUIATCIIb, YCKOPUTCIIN
SJICMCHTAPHBIX YaCTUL], MHAYKIHWOHHAA IICYb

[Tpaktuueckue paboThl. HM3ydeHHe MarHuTHOTrO
N0JIsl KaTylKu ¢ TokoM. MccnenoBanue nencTBus
IIOCTOSSHHOTO MarHuTa Ha pPaMKy C TOKOM.
WccnenoBanue  sBIEHUS  BJIEKTPOMArHUTHOM
WHTYKITH

KOJIEBAHUMA 1 BOJIHBI

##HPartttMEX AHUYECKUE U OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

5.12

KonebarensHast cuctema. CBOOOMHEIE KOJIEOaHUS.
l'apmonnueckue xonebanus. Ilepuon, wacroTa,
aMIunTyAa u ¢dasa KonedaHui

[IpyxuHHBIA MassTHUK. MaTeMaTHYECKUI MasSITHUK



5.2

5.13

5.14

5.1.5

5.1.6

5.1.7

5.1.8

5.19

5.1.10

5.1.11

5.1.12

YpaBHeHue TapMOHUYECKHAX KoJIeOaHui.
Kunematnueckoen  JAMHAMUYECKOE  ONHCAHME
K0JIe0ATEIbHOTO JIBHKEHUS

[IpeBpamenue dSHepruuM IpU  TapMOHUYECKUX
Kosnebanusax. CBsA3p  aMIUIUTYABl  KOJICOaHUI
UCXOJHON BEJMYUHBI C aMIUTUTYJaMH KoJeOaHun
€€ CKOPOCTH M YCKOPEHUS

KonebarenbHblii KOHTYP. CBobonHbIe
DIIEKTPOMArHUTHbIE KOJIEOAHUS B HICAIHLHOM
KOJICOATETbHOM ~ KOHType. AHAJIOTHS — MEXIY
MEXaHUIECKUMHU " AIIEKTPOMArHUTHBIMH
konebanusmu. @opmyna Tomcona

3akou COXpPAaHCHUA OHEpPTIUn B nacaJIbHOM
KOJIe0ATEIIEHOM KOHTYPE

BBIHY)KIIGHHBIG MCXaHHNYCCKHEC KoJieOaHusI.
Pe3onanc. Pe3onaHcHas KpHuBasd. BLIHY)KIICHHLIC
SJICKTPOMAIrHUTHBIC KoJIeOaHHsI.

ITepemennsbii Tok. CHHYCOMAIbHBIN TE€PEMEHHBIN
TOK.

MoOIIHOCTh MEPEMEHHOIO TOKA. AMIUIMTYAHOE U
JICHCTBYIOIIIEE 3HAYECHHUE CHIIbI TOKA M HANPSKECHUS
Tpancpopmarop. IlpousBoacTBo, mnepenadya u
norpebiieHue JIEKTPUYECKOMN JHEPIUH.
OKOJIOTUYECKME  PUCKH  IpPU  NPOU3BOJCTBE
IIEKTPUYECKOU SHEPIUU. Kynerypa
HCITOJIB30BAHUS IEKTPOIHEPTUH B IMOBCEIHEBHOMN
JKU3HU

Texnuueckue YCTpOMCTBA: ceiicmorpad,
AIIEKTPUYECKUI 3BOHOK, JIMHUU HIEKTpoIepesad

[IpakTuyeckue paboTHI. Hccnenosanue
3aBHCHMOCTH IEpUOJIa MANIbIX KojeOaHui rpy3a Ha
HUTA OT JJWHBI HUTH M Macchl TIpy3a.
HccnegoBanne MepeMEHHOrO0 TOKa B LIENH U3
IoCJIICA0BATCIIBbHO COCI[I/IHéHHbIX KOHJCHCATOpa,
KaTYyIIKA U PE3UCTOpa

#HPari#MEX AHUYECKUE 1 OJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

522

Mexannueckue BOJTHBI, YCIIOBUS
pacmpocTpaHeHHs.. [Tepuon. CKopocCTh
pacnpocTpaHeHHs U JyinHa BojHbL. [lonepeunsie u
MPOJOJIbHBIE BOJIHbI

#iHPartt##t  Wurepdepentuss u  audpakous
MEXaHHYECKUX BOJH



53

523

524

525

5.2.6

5.2.7

528

5.3.1

532

533

534

535

53.6

5.3.7

5.3.8

539

3Byk. CKOpocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa
toHa. TemOp 3ByKa

ONEKTPOMAarHUTHHIE BOJIHBI. Y CIIOBUSL WU3JIy4EHHUS
AJIEKTPOMATHUTHBIX BOJH. B3aumHas opueHTanus
BeKTOpOB E, B 1 U B 211€KTPOMaruuTHON BOJIHE B
BAKyyMe

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPa)KCHHE,
[IPEJIOMJICHUE, HOJISIpA3aLUs, Tudpakuus,
uHtepdepeniysa. CKOpOCTb 3IEKTPOMArHUTHBIX
BOJIH

[llxama »7IEKTPOMArHUTHBIX BOJIH. [IpumeHeHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

[TpunHIUTIEI PagnoCBsI3H i TEJICBHICHUS.
Pannonokamusi. DIEKTpOMarHUTHOE 3arpsi3HEHHE
OKpYXaIoIIeH Cpebl

Texnuueckue YCTPOMCTBA: MY3BbIKaJIbHbIE
WHCTPYMEHTBI, YJIbTpPa3ByKoBasi JHArHOCTUKA B
TeXHUKE W MEIWIIMHE, paaap, paauoNpUEMHUK,
TeNeBU30p, aHTeHHa, Tenedon, CBY-neup

#iHParfH#OIITUKA

[IpsamonuHeitHOE  pacnpoCTpaHEHHE CBETa B
oaHopoaHoM cpene. JIyu cBeta

OtpakeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA.
[TocTpoenune n300pakeHH B TUIOCKOM 3€pKajie

HpeHOMHeHI/Ie CcBeTa. 3aKOHBI IMPEJIOMJICHUA CBETA.
AOCOIIIOTHBIN TTOKa3aTelb MMPCIOMIICHUA

ITonnoe BHyTpeHHee oTpaxkenue. IIpenenbHblil
YTOJI ITOJIHOTO BHYTPEHHETO OTPAXKEHUS

Hucnepcus cBera. CloxHBIM cocTaB OeI0ro cBeTa.

[BeT

CoOuparonue ¥ pacceuBaroliye JUH3bl. ToHKas
nuH3a. POKYyCHOE pacCTOSHUE U ONTHYECKas Cuja
TOHKOM JuH3bL. [locTpoeHue u3z00pakeHUil B
COOMPAIONINX U PacCeBaIONIMX JHH3aXx. Popmya
TOHKOM JIMH3EI. Y BEJIMUCHHE, TaBaeMOe JTMH30H1

Hpe,uenbl IMPUMCHUMOCTHU FeOMCTquCCKOﬁ OIITHUKH

WnTepdepennus ceera. KorepeHTHbIE HCTOUHUKH.
VYcnoBus HabIOIEeHUS! MAKCUMYMOB M MUHUMYMOB
B UHTEPQEpPEHIIMOHHOM KapTUHE OT JBYyX
CUH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB

Hudpakmus ceera. JudpaknmonHas pemiérka.



VYcnoBue HaOMOIEHUS TJIaBHBIX MaKCUMYMOB IIpH
NaJCHUA  MOHOXPOMAaTHYECKOr0  CBeTa  Ha
TU(PPAaKIHUOHHYIO PEIETKY

5.3.10 [ongpuzanus ceera
Texnudyeckue  yCTpoOHCTBa: OYKH, ayna,
5311 ¢doroamnmapar, HPOEKIIMOHHBII ammapar,

MHUKDPOCKOII, ~TEJIECKOIl, BOJIOKOHHAasl OIITHKAa,
TU(QpaKIUOHHAS PeIIETKa, MOJIIPOUT

[IpakTnueckue paboTel. M3mepeHue mokaszaTesst

5312 IIPETOMIICHUS. Hccnenosanue CBOICTB
o n300pakeHuii B auH3ax. Habmonenue aucnepcun
cBeTa
DJIEMEHTHI CITIELIMAJIbBHOM TEOPMM OTHOCUTEJIBHOCTHU
I'panune IPUMEHUMOCTH KJIACCUYECKOU
6.1 MexaHUKH. [locTynaTel TEOpUU OTHOCUTEIBHOCTHU:
' WHBAPUAHTHOCTh MOJIYJISI CKOPOCTHM CBETa B
BaKyyMe, IPUHIMIT OTHOCUTEIBHOCTH DMHILITEHHA
6 6.2 OTHOCHUTENBHOCTH OTHOBPEMEHHOCTH. 3aMEICHHE
' BPEMEHU U COKPAILIEHUE ITTUHBI
6.3 DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI
6.4 CBs13b MacChl € YHEPTUEH U UMITYJIbCOM CBOOOTHON

YaCTHIIBI. DHEPTHUS TIOKOSI CBOOOTHON YaCTHUIIBI
7 KBAHTOBA ®U3UKA
Hi#Par###IJIEMEHTBI KBAHTOBOI OIITUKU

®otonsl. Dopmyna [Tnanka cBsi3u sHEprun GOTOHA

7.1.1 .
C €ro YacTOTOM. DHEprusi U UMIyIbC (OTOHA
OTtkpeiTue U uccaeaoanue Gotoddpdexra. OnbITH
7.1.2
A.T". CroneroBa. 3akonsl pororddexra
71 713 VYpaBHenne OitamreitHa s poTodddekTa.
«Kpacnas rpanuna» porodrddexra
7.14 Hasnenue cBera. OnbiTel [1.H. JIeOGenena
7.1.5 XUMHYECKOE ICHCTBHE CBETA
716 TexHuyeckue YCTpOWCTBA: (hOTORIIEMEHT,
o doToaaTunK, conHeuHast barapesi, CBETOINO,T
CTPOEHUE ATOMA
Mopnens atoma Tomcona. OnbiTel Pesepdopaa mo
7.2.1 UCCIJIEIOBaHUIO CTpOoeHUs aToma. [1manerapHas
7.2 MoJieIb aToMa
Iloctymarel bopa. HM3myueHue U IOIIIOIIECHHE
7.2.2 (GOTOHOB TpU TMEPEexXo/ie aToMa C OJHOTO ypPOBHS

sHepruu Ha Japyro. Buasl cnektpoB. Crextp



7.3

YPOBHEW 3HEPrUU aTOMa BOAOpPOAA

BonnoBeie cBoiicTBa yactull. BoaHbl ne bpois.
7.2.3 KopmyckynsipHo-BonHOBOH ayanusm. Jludpakuums
AJEKTPOHOB HA KPUCTAIIIAX

CronTanHoe u BBIHY>KACHHOC HU3JIyUCHHC.

7.2.4 .
VYcTpoiicTBO U pUHIMI paboTHI JTa3epa

795 TexHu4eckue yCcTpOMCTBA: CHEKTPAJIbHBIM aHAIN3
o (CIIEKTPOCKOIT), Jia3ep, KBAHTOBBINA KOMITHIOTED

796 [IpakTuueckue paboThI. Habmonenue
o JIMHENYATOrO CIIEKTPa

ATOMHOE A1PO

731 Metonrnl HAOJIIOIEHUS u perucrpauuu

SJICMCHTAPHBIX YaCTHUIL]

OtkpsiTue paguoakTuBHOCTU. OnbITH Pesepdopna
0  OMNpEeNeNCHUI0 COCTaBa  PaJUOAKTHBHOTO

7.3.2 usnyuenusi. CpoiictBa anb(a-, Oera-, ramma-
U3ITydeHus. BIusHUe pauoakTHBHOCTH HA KUBBIC
OpTaHU3MBI

OtkpbiTHE TpOTOHA M HelTpoHa. HyxknonHas
7.3.3 mognenb siapa [eiizenOepra — VBanenko. 3apsn
anpa. MaccoBoe uncio sjapa. M3otomnsl
Anbda-pacrian. DNEKTPOHHBIH M TO3UTPOHHBIN
7.3.4 OcTa-pacra. l'amma-uznyuenue. 3akoH
PaAMOaKTUBHOIO pacnaaa

735 DHeprusi CBS3M HYKJIOHOB B sjpe. SAepHbIe CHIIBI.
o JedexT Macchl sapa
7.3.6 Snepuble peakuuu. Jlenenue u CUHTE3 sAEp
Snepubiii  peaktop. TepMosiaepHBIA  CHHTE3.
7.3.7 [TpoGaeMbl U MEPCIIEKTUBHI SICPHON YHEPTETUKH.
DKOJIOTMYECKHUE aCIEKThI ACPHON SHEPTeTUKHI

OnemeHTapHble 4YacTUIbl. OTKpBITHE MO3UTPOHA.

7.3.8 .
@yHIaMEHTAIBHBIE B3aUMOJEHCTBUSA
739 TexHudeckue yCTpOMCTBA: JO3UMETp, Kamepa
Bunbcona, simepHbiii peakTop, atoMHasi bomba
73.10 [Tpaktuueckue pabotel. MccnenoBanue TpekoB
qacTull (110 TOTOBBIM (poTorpadusim)
OJIEMEHTBI ACTPOOU3UKU
2.1 Bun 3Bé3gnoro neba. Cospe3ausi, spKue 3BE3JBI,
IUTAHETHI, UX BUIUMOE JIBUKEHUE
22 ConHeuHas cuctema. [lmaHeThl 3€eMHOWM TpYIIIIHI.

[InaHeTBI-TUTaHTEl U WX CIIYTHUKH, KapJIUKOBBIC



8.3

8.4

8.5

8.6

8.7

8.8

8.9

8.10

mwianeTsl. Manbie Testa COJTHEYHON CUCTEMBI

Connue, ¢orochepa u armochepa. ComHeuHas
AKTUBHOCTH

Uctounuk sHeprun CosiHIla v 3BE311

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKHU: Macca,
CBETUMOCTb, panuyc, TeMIneparypa, nx
B3aUMOCBs3b. /lnarpaMMa «CeKTpadibHbIA KJIacc —
CBETHMOCTBY. 3BE31BI TJIaBHOM
MMOCJICIOBATEILHOCTH. 3aBUCUMOCTh «Macca —

CBETUMOCTb)» TUIS 3BE3] TJIaBHOM
MOCJIEI0BATEIbHOCTH
HH##Par#HHBayTpeHHee CTpOEHUE 3BE3].

CoBpeMEHHBIC TPEJICTABICHUS O MPOUCXOXKICHUHI
u 3Bosrronuu CoJtHIA U 3BE3. DTaIIbl )KU3HU 3BE3]

Muneunsiii Ilyts — Hama I'anaktuka. CrnupanbHas
cTpykTypa ['anakTuku, pacnpeneneHue 3BE3 1, rasa
u neui. [lonoxenne u nBwxkenue CosHLa B
["amakTuke. [1nockas u chepudeckas MoaCUCTEMBI
lNanaxkTuku

Tunbl ranakTuk. PaguoranakTukd HW  KBa3apsbl.
YeEpHble ABIPHI B A/Ipax TATAKTUK

Bcenennas. Pacmmpenue BceenenHoill.  3akoH
Xabb6mna. Pa3zberanue ramaktuk. Bo3pact u paauyc
Bceenennoii, teopust bonbiioro B3peiBa. Moneinb
«ropsiueit Beenennoin». PenukroBoe usirydeHue

MacmrabHas CTPYKTypa Bcenennoii.

Meraranakruka. Hepeménneie pooOIeMBbl
aCTPOHOMHUHU



IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHMS K NMPeAMETHBIM Pe3yJibTATAM OCBOEHUS
MPOBEPAEMOro OCHOBHO# 00pa30BaTeIbHOI NMPOrpamMMbl CpeHero 001ero
TpedoOBaHMSI o0pa3oBaHus

ChopmupoBaHHOCT, yMEHHM pacno3HaBaTh (U3HUYECKUE SIBICHUS

(npoueccm) U OOBSACHATH UX HA OCHOBE HU3YYCHHBIX 3aKOHOB

BH&I[CHI/IG OCHOBOIIOJararommuMmn (1)I/I3I/I‘ICCKI/IMI/I INOHATUAMUA u

BCJIMYNHAMHU, XaPaKTCPU3YOILNMHU (I)I/ISI/I‘IGCKI/IG IMpONLECCChI

ChopmupoBaHHOCT, yMEHMI MPUMEHITh 3aKOHBI KIACCHYECKOH
MEXaHUKH, MOJIEKYJISIPHOU bu3uKn H TEPMOJIMHAMUKH,
ANEKTPOJIMHAMHUKHN, KBAaHTOBOW (PM3MKHU ISl aHaIM3a W OOBSICHEHHS
SIBJIEHU MHUKPOMHpA, MAKPOMHpA W MEramupa, pa3jiuyaTb YCIOBHUSA
3 (TpaHHIIBI, 00TACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TTOHUMATh
BceoOmMii xapakTep (GyHIAMEHTAIBHBIX 3aKOHOB W OTPAHHMYCHHOCTH
WCIIOJIb30BaHUS YAaCTHBIX 3aKOHOB;, aHAM3WpPOBaTh (HU3UUYECKUE
MPOLECCHl,  HCMOJb3yS  OCHOBHBIE  TIOJIOKEHHS, 3aKOHBl U

3aKOHOMCPHOCTHU

ChopMUpOBaHHOCTh YMEHHSI pPa3IN4aTh YCIOBHS HPUMEHHUMOCTH

Mojieniell PU3NIEeCKUX TN U MPOIECCOB (SBICHUIN)

ChopmupoBaHHOCT, YMEHHUSI pellarh pacu€THbIE 3a7aud C SBHO
3aJJaHHOW W HESBHO 3aJ]aHHOW (PU3NYECKON MOJEbI0: HAa OCHOBAHUU
aHaiM3a YyCJIOBHUS BBIOMpaTh (U3UYECKHE MOJCIH, OTBEYAIOIIUE
TpeOOBaHUSAM 3a]]a91, IPUMEHSATH (DOPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH
M TOCTynarhl  (pU3MYEeCKHMX  TEOpUd  MPU  HCHOJIB30BaHUU
MaTEeMaTHYECKUX METOJIOB pEIIeHHs 3a/ay, MPOBOJIUTH PACUEThl Ha
OCHOBaHWUW HWMEIONIUXCS JAHHBIX, AaHAJIM3UPOBATh pE3YJbTAaThl U

KOPPEKTUPOBATh METOBI PELICHUS C YIYETOM IOJyYECHHBIX PE3YJIBTATOB

Pemarp xauecTBeHHbIE 3ajaud, TPeOyrOIIME NMPUMEHEHHs] 3HAHUN U3
pasHBIX pa3/eyoB IIKOJIBHOTO Kypca (M3HKH, a TakkKe WHTETpaluu
6 3HaHMH W3 JpPYTUX [PEIMETOB €CTECTBEHHOHAyYHOTO LHUKJIA!
BBICTPAaUBAaTh JIOTMYECKYIO0 LENOYKY pacCyKIE€HUHM C OIopoW Ha

HN3YYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-ICCKI/I€ SIBJICHUA

7 BJ'IaI[eHI/Ie OCHOBHBIMH METOJaMU HAay4HOT'O II03HaHUA,



10

UCTIONB3YEeMBIMH B  (U3UKE: TIPOBOAWTH NpPSIMbIE W KOCBEHHBIC
u3MepeHus: (U3NYECKUX BEIUYMH, BBHIOMpAs ONTHMAIBHBIA CIOCOO
U3MEPEHUs] U HCIIOJIb3Ys] U3BECTHBIE METOJIbl OLICHKH IOTPELIHOCTEH
U3MEpPEeHNH, MPOBOAWUTH HCCIEIOBAHUE 3aBUCHUMOCTEH (H3MUECKHX
BEIMYMH C WCIOJB30BAaHUEM TMPSIMBIX U3MEPEHUi, OOBICHSITH
MIOJIyYCHHBIE PE3YJbTaThl, UCHOJB3YsS (PU3NUECKUE TEOPUH, 3aKOHBI U
MIOHATHS, U JIeNlaTh BBIBOJIbI, COOMIOAATH MpaBUia 0€30MacHOro TpyAa
IpY TIPOBEICHUH MCCIEIOBAaHUN B paMKaX Y4eOHOTO SKCIEepHMEHTa U
yueOHO-MCCIIeIOBAaTEbCKOM  IEATETBHOCTH  C  HCIIOJIb30BAaHHEM
IUQPPOBBIX ~ U3MEPUTENBHBIX ~ YCTPOHCTB M J1aOOpaTOpHOTO

00opyaoBaHUS

ChopmupoBaHHOCT, ~ yMEHHH  aHANU3UPOBATh W OICHUBATh
MOCNEACTBHS OBITOBOI M MPOU3BOJICTBEHHOM JEATEILHOCTH YEJIOBEKaA,
CBSI3aHHOM C (DU3UYECKUMH TPOIECCAMHU, C TO3HUIUN IKOJIOTHIECKON
0€3011acHOCTH; IIpeJICTaBICHUM 0 panroHaIbLHOM
NPUPOJONOIB30BAHUM, A  TaKXEe  Pa3yMHOM  HCIOJIb30BaHUU
JOCTIKEHUM HAayKM W TEXHOJOTHM I JajbHEHIIero pa3BUTHSA

YeJI0BEYECKOr0 O0IIeCTBA

OBnazeHue pasIuYHBIMH cIioco0aMu  paboTel ¢ HHGOpMaIUei
(U3HYECKOTO  COJACpPKAHHMSI C  HCIOJB30BAHHEM  COBPEMEHHBIX
WH(MOPMAIIMOHHBIX TEXHOJOTUH; pPAa3BUTUE YMEHUW KPUTHYECKOTO

dAHAJIN3a U OLCHKU JOCTOBCPHOCTHU HOquaCMOﬁ I/IH(1)OpMaI_II/II/I

ChopmupoBaHHOCT, ~ YMEHUH  MPUMEHSITh  OCHOBOIOJATAOIINE
ACTPOHOMHUYECKHE TIOHATHS, TEOPUUM M 3aKOHBI Ui aHalIu3a |
00BbsICHEHUST (PU3HYECKUX MPOIIECCOB, MPOMCXOAAIIMX Ha 3BE37aX, B
3BE3/IHBIX CUCTEMAX, B MEKTATaKTUUECKON Cpelie; ABUKEHUSI HEOSCHBIX

TEJ1, PBOIIOLNM 3BE31 U BeenenHoit



INEPEYEHD 9JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMBbBIX HA EI'D

11O ®U3UKE
K
oA Kon
pasneaa/t
3J1eMeHTa
eMbI
1
1.1
1.1.1
1.1.2
1.1.3

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUA

MEXAHHKA
KMHEMATHKA

Mexanuueckoe IBIDKEHUE. OTHOCHUTEIHHOCTE

Mexannyeckoro asmxennsa. Cucrema orcuéra

MarepuaibHas TOUKA.

Eé panmyc-BekTop:
Fle)=(xle) Wz ) z(2)),

TpaeKTopIIs,

IepeMEIIcHIIE!

AF =F(ty)-7F(t) =) -7, = |
. (ﬂl. .ﬂ‘]"ﬂ:)‘ ............

yTE.

CroxeHIIe HEPE‘MEU]EHIIfll

&, =%, +1,

CKopoCTh MaTepUaAIbHOM TOYKH:

_ AF i
v=—1/ =7 =[L}1_.U1_.U__].
Al [y o '
Ax : - 3
v, =—| =x/, aHANOrM4HO v, = y;, U.=Z,.
o 4 PPY '

CnoxeHHe ckopocTeil: o, =0, + 5, .
Brrunciaenue NEPEMCIICHUSA U ITYTHU MaTCpHaHLHOﬁ TOYKHU

MIPU IPSIMOJIMHEHHOM JIBUKEHUH BJIOJIb OCH X TI0 TpauKy

3aBUCHUMOCTH Vx(t)



i . Ao
YCKD[JEHIIE MaTepHaIEHOI TOYKIL a = ﬂ_L =u =
r r—={

Ay,

=(v, ), agamormmi=o a, =(v, |', a.=(v.
Ars0 ' i

PaBHOMepHOG HpHMOJ’IHHCﬁHOG JABHOKCHUC!

x(t) = xg + Uyt

x(%)

ox

v (t) — voy = const

®



Ox

const

PaBHOYCKOpEHHOE NPSIMOJIMHENHOE ABUKECHUE:!

a,
x(t)=x,+uy, t+ T

v (t)=v, +at

a, = const
L’:5:1' = U_l‘.'c = 2{.’__{ [IJ _Il)
4

IIpu ABIKEHII B OHOM HAIPaBISHHH IVTh S = L
CBoboaHoe nazeHne. Y cKkopeHrne cBOOOHOTO MaIeHu .

Vi l_ ﬂo

Yo a

o Xo (

17 JIBukeHue Tena, OpOIIEHHOTO MOJ] YIJIOM 0. K TOPU30HTY:

' o

[.‘r{f} =Xy + Uy f =2, +Uycosa-f

t :
V(6 =3y +Up, 1 +gJT =¥, U, sina- I—STT

v (t)=u, =uv,cosa

v.(f)=v, +gr=y,sina— g

g =0

o
g, =—g=const



KpuBonuneiiHoe nBuxeHue. [[BrkeHne MaTtepruaibHOM
TOYKH IO OKPYKHOCTH.

VYri0Bas v IMHENHHAs CKOPOCTh TOYKMU:

v =wR

wR

IIpu paBHOMEPHOM JBHKEHUH TOYKH 10 OKPYKHOCTH

a)zzTnZZmJ

2w

2mo

. LleHTpoCTpeMUTENBHOE YCKOPEHUE TOUKH:

02



1.2

1.2.1

1.2.2

nc

R
. [lonHoe yckopeHue maTepuaibHONU TOUKU

TBépnoe Teno. IlocTynarensHoe U BpalaTesbHOE

JIBUKEHUE TBEPAOTO Tena

JANHAMUKA

HNuepumaneubie  cucteMbl  oTcuérta.  [lepBriit
Herorona. [Ipunnun otHocuTensHOCTH ["anunes

Macca tena. IlnoTHOCTh BelecTna:

_m
P=y

3aKOH



Cuna. [IpuHIMI Cyneprno3uluy CUIL:

—

F paBHOAENCTB — Fi +F +..

paBHOZEHCTB

1.2.3



Bropoii 3akon Herorona: 11t MarepuanbHoil Touku B 1ICO

F1 =maq

1.2.4 m

Ap =F At



F
At
npu
Fq:const
F
const
Flz le

Tperuii 3akoH HproTOHA U1 MaTeEpUaAIbHBIX TOUYEK:

Fip == Fn

1.2.5
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3aKOH BCEMUPHOTO TATOTEHUS: CHJIbl MPUTSHKEHUS] MEXKITY
TOUYCYHBIMHN MaCcCaMHU paBHLI
miynip

F=G =2

1.2.6



Cuna tspkectu. LleHTp TsxkecTH Tena. 3aBUCUMOCTb CHJIBI

TSDKECTH OT BBICOTBI h Haa TMOBCPXHOCTHIKO IIJIAHCTHI

panuycom RO:
mg = GMm
(Ro +h)?
mg
(R
0
_l’_
h)
2
GMm

Cuna ynpyroctu. 3akoH ['yka:
F,=—kx

127 F



—kx

Cuna tpenusi. Cyxoe TpeHHe.

Cuia TPCHUS CKOJIbXKCHUA:

Fip =uN
F
™
UN
1.2.8 C .
WJIa TPCHHUSI TIOKOSI:
Fip <uN
F
P
<
uUN
Koaddunment tpenus
JlaBieHue:
F
P==
1.2.9

S|



1.3

1.3.1

1.3.2

CTATHUKA

—

F
MOMEHT CHJIBI OTHOCHUTEILHO OCH BPAIICHHUS:
M| = FL, rae | — meyo cuisl

—

F

OTHOCHUTEIIbHO  OCH, mpoxonsmed dyepes Touky O
MEePHIEHIUKYISIPHO PUCYHKY
LenTp macc Tena. LleHTp Macc cucTeMbl MaTEpUATbHBIX

TOYCK:

- _mqry +mory + ..

r
H-M. mq+ np + ...







1.3.3

HiHP arfHH#

B OJHOPOJHOM II0JIC TAXKCECTH

(g% = const)

const)
[IEHTP MAacC Tejia COBMAJIAET C €Tr0 LEHTPOM TSHKECTH

Ycnosus paBHoBecust TBEpaoro tena B UCO:
JurJME—:Mrz +...=10
\[ FL + F’z +...=0

3akoH ITackana



1.3.4

JlaBnenue B ®KuAKOCTH, mokosieiics B UCO:

p =po+pgh
p
#HH#Par#titt P
1.3.5
0
_|._
pgh
3akoH Apxumena:
FHApX = _HPBbITeCH
F
Apx
HHHPar#tH
1.3.6 B

BBITCCH



1.4

HHHP artH#
1.4.1

HHHP artH#
1.4.2

€CJIM TEJO U KUIKOCTh nokosrcs B UCO, To
Fppx =P8 Vabirect

F
Apx
gV
VYcnoBue riaBaHus Te
3AKOHbBI COXPAHEHNA B MEXAHUKE
HNMnynsc MaTepuanbHOW TOYKHU:
pﬁ =mo
p
m

Nmnynbe cuctemsl Te:



pﬁ = plﬁ + pzﬁ + ...

HiHEP arfH# 3aKOH U3MEHEHHUS U COXPAHEHUS UMITYJIbCA!
1.4.3 B CO



Ap =A(p1 +p2 +.) =F Lo + F ogeum + -



A(

1BHEIIH

At

2BHENIH

At

B MCO , ecimu
Apﬁ = A(pf + p; +..)=0



, €CITN

F gnewn + F 2sneun ¥+ =0

1 BHEIIIH



2BHEITH

PeakxtuBHOE JABHOXXCHHUC

F
HHHParHH} (

Ar X
1.4.4

PaGora cuibl Ha MalloM NEpEeMCIICHUN:

A= |1*:| |,-'lu7| -cos L=F, - Ax

—<(Eb

—

)
MOIIHOCTB CHITBI:
€CJIM 32 BpeMs

At
1.4.5

At

pa60Ta CHUJIBI UBMCHACTCA Ha , TO MOIIIHOCTH CHUJIBI

AA
P=— =F-v-cosa
v -

1.4.6

Kunernueckas sHeprusi MaTepuagibHON TOYKH:



KHUH

my

2m

3aK0H U3MEHEHHS KHHETHUSCKOM OHEPTHUU CUCTCMBL

MatepuanpHbIX Todek: B MCO AEkun = A1 + A2 + ...

1.4.7 [loTeHunanbHas 3HEPIus:



JUIA ITIOTCHIIUAJIBHBIX CHUJI

AlZ = Ell‘IOTeHLI, - E2I‘IOTeHLl, -= AEI‘IOTeHLI,

12

InoreHI

2IOTEHIL

AE

TOTEHI]

[ToTeHumanpHast YHEPTHS MATEPUATILHON TOYKH B
OJHOPOJIHOM II0JIE TSKECTH:

EI‘IOTeHLJ, = mgh

TOTEHI]



1.5

1.4.8

1.5.1

mgh

[ToTenunanpHas 3Heprus ynpyro aeopmMupoBaHHOTO

TCiaa.
L
noTeHL, >
E
TOTEHI]
2
kx

3aKoH U3MEHEHUA U COXpaHCHUA MEXaHHYECKON OHCPI'UM:
Eyex = Exus + Emmﬁm
B ITCO AEyex = Agcex menoresm. cun,
B IHCO AE,ex =0, eC Agcex menoresn. cax = 0

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

lapmoHnueckne  KojaeOaHUST ~ MaTepUaTbHONW  TOYKH.

Ammmutyna u o dasa  xonebanuit. Kunemarndeckoe



ONUCaHHE:
x(1) = Asin| @t +o, ).

v.(5)=x.

a(f=(v,), =—e'x() =a, +0'x=0,

rac X - CMEIICHUE U3 PAaBHOBCCHS.

I[I/IHaMI/I‘lCCKOC OIIMCaHHC!:

ma, =—kx,
ma
X
—kx,
rae
k = maw?
k
maw
2
. 9TO 3HAYUT, YTO
F, =—kx.

—kx.

DHepreTUYecKoe onucaHue

(3akoH

COXpaHCHHS



1.5.2

1.5.3

1.5.4

MEXaHWYECKON IHEPTUN):

-

mot ke omu kAT

—_——— e ,—m—

2 2 2 2

CBs13p aMIUIUTY/bl KOJIEOAHMM CMELIEHMsI MaTepHalIbHOU
TOYKM C aMIUINTyJaMH KojiebaHuil e€ CKOpocTH U

YCKOPEHUSL:

U =04, a__ =4

[lepuon 1 yacToTa KoJeOaHHIA:

[Tepron Manmbix CBOOOTHBIX KOJEOAHMI MATEeMATHYECKOTO

MassiTHHKA:

IT=2n i

g
[Teproa cBOOOAHBIX KOJIEOAHMI TPYKHHHOTO MAasITHUKA:

m
T=2n |—

k

Brinyxnennslie konebanus. Pezonanc. Pesonancnas kpuas

[lonepeunsle ¥ npoaosibHble  BONHBL  CKOpOCTh
PacIpOCTPaHEHUs U JUIMHA BOJIHBIL:

A=oT =Y
v



2.1

1.5.5

2.1.1

Wntepdepennys u audpaxiyst BOJIH

3Byk. CKOpOCTb 3BYyKa

MOJIEKVYIJISIPHASA ®U3UKA. TEPMOJJMHAMUKA
MOJIEKVYIJISIPHA S ®U3UKA

Mopenu cTpoeHus ra3oB, JKUAKOCTEN U TBEPABIX Tell. ITycTh
TEPMOJMHAMHYECKAss CcHUCTeMa (Tel0) CcOocTouT u3 N
OJIMHAKOBBIX MOJIeKyJ1. Toraa KoJM4ecTBO BEIIeCTBa

_N _m

0= =
NA U



rae
Na

— 4HUCcI0 ABOTaJipo, m — Macca CUCTEMBI (Tena),

v
u
— MOJISIpHAs Macca BEIIeCTBa
2.1.2 TennoBoe NBHKEHUE AaTOMOB U MOJIEKYJI BEIIECTBA
2.1.3 B3anMomelicTBue yacTHI] BENIECTBA
2.1.4 Huddysus. bpoyHoBckoe ABUKEHNE
2.1.5 Mopenb uneansuoro raza 8 MKT

CBsi3p MeXIy [aBJIE€HUEM M CpeAHEH KUHETUYECKOU
9HEPruei MOCTyNaTeNbHOIO TEMIOBOTO JABUKCHHS MOJIEKYJI

uaeanbHoOro rasa (ocHoBHoe ypasuenue MKT):

p—lmﬂul—zn{mﬂv:‘—zne
3 3 L 2 30

2.1.6
rae m0 — Macca OJIHOM MOJIEKYJIbI,
N
\%4



- KOHLEHTPALUS MOJEKYJ

2.1.7 AoOcomoTHas Temmiepatypa: T =t +273K

CBsi3p TeMmMmepaTrypbl Ta3a CO CpeAHEeH KHUHETHYECKOM

SHEpT Hnen MMOCTYHIATCIBbHOIO TCIUIOBOTO JBUKCHHA €TI0

MOJIEKYJI:
2.1.8 o o 2
g, ={ il PR kT
- 2
2.1.9 VYpasuenue p = nkT
Moaenp neanbHOro ra3a B TepMOJIMHAMUKE:
j VpaBHeH#e MeH e 1eeBa — KiareHpoHa
| BeIpaKeHHe U1 BHYTpeHHeH SHepIHH
VpapreHlle MeRueneesa — KiameiipoHa (IpHMe]
3aMcH):
RT
pV="_RT =vRT =NikT, p=P"2
2.1.10 LL L

BripaxkeHIle U1 BHyTpeHHell 3Hepriil 0IHOATOMHC

rasa (IIpHIMeHIIMEIe (JOPMEI 3aIIICH):

[,-'=%'-JRT=%NICT 2P =w:ul“=%pV

2pn



3akoH /lanbToHa A7 1aBIEHUS CMECU Pa3pPEKEHHBIX [a30B:

P:p1+p2+...

P
P
1
2.1.11
+
P
2
+
N3onporieccrl B pa3peskeHHOM Ta3e ¢ TOCTOSHHBIM YHCIIOM
MoJieKyJ N (C TOCTOSTHHBIM KOJIMYECTBOM BEILECTBA V):
m3otepMma (T = const): pV = const
nzoxopa (V = const):
p
= = const
T
2.1.12



const

2

n3obapa (p = const):

Z = const
T

const

I'paduueckoe npencraBaenue uzomnporeccos Ha pV-, pT- u
VT- nnarpammax.
OO0BeINHEHHBIN Ia30BbINA 3a4KO0H:

LA t
jT = cons



const

JJIA IIOCTOAHHOTI'O KOJINYCCTBA BEIICCTBA V.

HacmmeHHme N HCHACBIIICHHBIC IIapbI. KauecTBeHHas

3aBUCUMOCTDb IIJIOTHOCTU W AABJICHUA HACBINICHHOTO IIapa

2.1.13
OT TeMmIepaTypbl, HX HE3aBHUCHUMOCTh OT 0O0BEMa
HACBILLIEHHOT0 T1apa
BnaxnocTs BO3ayXa.
OTHOCUTENBHAS BIAKHOCTD:
Pnapa (T) _ Pnapa(D
pHaCbILIJ,I'Iapa(T) pHaCbILLl,I'Iapa(T)
p
HachIIIIapa
2.1.14
p

mapa

)



(D

()

2.1.15

2.1.16

2.1.17
2.2
2.2.1
222

223

224

HachlIlImapa

napa

H3MeHeHue arperatHbIX COCTOSHUM BELIECTBA: HCHAPEHUE

U KOHACHCAIUs, KUIICHHUEC ) KHUIKOCTU

H3MeHeHue arperatHbIX COCTOSSHMM BEHIECTBA: IUIABJICHUE

U KPUCTAILTH3AIHA
IIpeoOpazoBanue 3Heprun B ha30BbIX Mepexoiax
TEPMOANHAMUKA

TennoBoe paBHOBecUe U TeMIIepaTypa
BuyTtpenHsist sHeprus

Tennonepenaya kak crmoco0 W3MEHEHHUS BHYTPEHHEH
sHepruu  0e3  cosepuieHuss  paboTel.  KoHBekius,

TCIIOMPOBOAHOCTD, U3JIYUCHUC

KonnyecTBo TEILIOTEI.

VY neapHas TEMIOEMKOCTH BEIIeCTBa C:
Q =cmAT

cmAT



VY nenbHas Temnora napoodpazosanus L: Q = Lm.
2.2.5 VY nenpHas TerioTa miaBiaeHus A: O = Am.

VY nenpHas TemioTa cropaHus Toriuea q: Q = gm

DnemeHTapHas paboTa B TEPMOAMHAMHUKE:
A =pAV

A
2.2.6 -
pAV
Brruucnenune pabGotel mo rpaduky mporecca Ha pV-
TuarpaMMe
IIepBblil 3aKOH TEPMOAVHAMUKH:
Qu=AUp+Ap=U-Uy) + Agp
0
12
AU
2.2.7 12
+
A

12

(U



N

12

Annabara:
Qu=0=A;p=U;-Uy) =AUy,

12

12



(U

N

AU

228

229

2.2.10

2.2.11

12

Bropoii 3akon TepMoanHamMuku. HeoOpaTtumble nporecchbl

[Ipunuumne! aeiictBus Ternossix MamuH. KIT/T:

r] = Aaamm . Q'H'-BI‘P _|*-OI{EIT| :].— |Qxcm|
Oearp Oearp (€

Maxkcumansnoe 3nauenue KII. [{ukn Kapno:

T}-:arﬁ _Txm 1 Tm
mMax T = N« e i =1-

Harp Harp

YpaBHEHHE TEIUIOBOTO OanaHca:

Q1+Q2+Q3+...:0



3.1

3.1.1

3.1.2

OJIEKTPOAMMHAMUKA
OJIEKTPUYECKOE I1IOJIE

OnexTpuzauuss Tel W €€ NPOSBICHUS. OJIEKTPUUYECKUI
3apsa. JIBa Buma 3apsga. DJIEMEHTApHBIA AJIEKTPUUECKUN

3apsf. 3aKOH COXpaHEHUs 3JIEKTPUUECKOIo 3apsaaa

Bsaumonericteue 3apsnoB. Toueunsle 3apsapl. 3aKOH
Kynona:
B OJJHOPOJHOM BEILECTBE C TUIICKTPUYECKON

MIPOHUITACMOCTBIO



F:ﬂ'|q1|-|?:= 1 _|q1|"‘3:

£ dmes, 17

DnekTpuyeckoe mnoje. Ero aeicTtBue Ha 3JIEKTPUUYECKHUE
3apsbl
Hanpssk€HHOCTD JIEKTPUYECKOTO MOJISA:

- F

E —

4 npobHbIit

TIPOOHBII

[Tone Toueunoro 3apsiaa:

E,

I
»
Jol=



OIHOPOJHOC IT0JIC:

E =const.

const.

KapTtuns! 1MHMIA HaPsHKEHHOCTH ATUX TOJIEN

IloTeH1IMaabHOCTH QJICKTPOCTATUYICCKOI'O I10JIA.

PazHocTh MMOTCHIMAJIOB 1 HAIIPSIKCHUC!

A1p =q(¢p1 - P2) =—qA¢p =qU.

12



q(¢

1)
2
)
—qA¢
qU.
HOTCHL[I/IaHBHaSI 3Hepr1/151 3ap;ma B Z-)JICKTpOCTaTI/I‘-IeCKOM
T10JIC:
W=q¢
w
q¢
A=—AW



-AWw

ITorennuman QJICKTPOCTATUYCCKOI'O ITOJIA:

_Ww
¢_q

CBs13b HAIPSKEHHOCTH TOJIL M PA3HOCTU NMOTEHUUAJIOB JUIsSt
OJTHOPOHOTO 3JeKkTpocTatudeckoro moyst: U = Ed

[IpuHUMI cyneprno3uuy 3JIEeKTPUUECKUX MOJEH:

E =E {+E 5+ .,0 =¢1+Po+..



HpOBOI[HI/IKI/I B JJICKTPOCTATUYICCKOM II0JIC.

VYcnoBue paBHOBecHs 3apsA0B: BHYTPH IIPOBOJHHUKA
E+=0



0
, BHyTPHY ¥ Ha IOBEPXHOCTHU IIPOBOJHUKA (P = const

I[I/ISJ'IGKTI)I/IKI/I B QJICKTPOCTATUYCCKOM

JusnexkTpuyeckasi IPOHUIIAEMOCTb BEILIECTBA €

Konnencarop. D1ekTpo€MKOCTh KOHIEHCATOPA!

=4

=u
C
U
q

DNeKTPOEMKOCTB IIIOCKOTO KOHJIEHCATOpa:
eegS
d

C =

ECO

&&

I1OJIC.



eC

HapaJ'IJ'ICJ'IBHOG COCAMHCHHUEC KOHACHCATOPOB:
q=4qg1+q2+ LU =Up = ---/Cnapann -C1+Cr+...

Q

3.1.10 +



napami

IlocmenoBaTeIbHOE COCIMHCHIE KOHAOCHCATOPOB:




I10C






DHeprus 3apsKEHHOr0 KOHAEHCATopa:

_qu_cu®_¢

W 1
€2 2 2C

qU
3.1.11

cU



3.2

3.2.1

322

3.23

2C

3AKOHBI ITTOCTOAHHOI'O TOKA

Cuia Toka:
Rl
At|, 40

ITocTtosaunrmi Tok: I = const

Jlnst moctosiHHOrO TOKa q = It

Ycaopus CyHICCTBOBAHUA 3JICKTPUUICCKOTO TOKA.

Hanpsixenne U n OJIC E
3akon Oma 11 yJacTKa 1eTu:
u
[==
R



324

3.2.5

DneKTpuyeckoe COIPOTHUBIICHUE. 3aBUCUMOCTH
CONPOTHUBIIEHUSI OAHOPOJIHOIO MPOBOJIHUKA OT €T0 IAJUHBI U

cedcHMs. Y AeIIbHOE COIIPOTUBJICHHUEC BCIICCTBA.

l
R:pg

Hcrounuku Toka. JC ucTouyHnKa TOKA:

E= ACTOpOHHI/IXCI/IJ‘I

q

A

CTOPOHHUXCHIT



BuyTpeHnHee conpoTuBIeHUE HCTOYHHUKA TOKA

3akon OMa 11 OJIHOM (3aMKHYTO#) SJIEKTPUYECKOM LIeu:

E=1IR +Ir, otkyzna

1

R
3.2.6 :

E

E.r
= R
Hapannenbﬁoe COCIMHCHUEC TPOBOJHHUKOB!
I[I=11+12+...,Ul=0U2=..,
r 1,1,
Rnapann Rl R2

3.2.7

napan






[TocnenoBarenbHOE COETMHEHHE MPOBOAHUKOB:

U=Ul+02+. ., 11=12= ..,
Riocn =R1+ Ry + ...

I1oci

Pabota snexkrpuueckoro Toka: A = [Ut.
3akon J[xoyns — Jlenma:
Q =Rt

3.2.8

@)



Rt

Ha pesucrope

UZ
R:Q = A =I°Rt = Ut ==t

()

MOIIHOCTB 3JIEKTPUUYECKOTO TOKA:

Ad i
3.2.9 P=— =1IU
Ar Ar—l)

TennoBas MOIITHOCTB, BbLACIIEMAasd Ha pE3UCTOPC:



33

3.2.10

3.3.1

-

U

P=PR=—-=IU
R
MoniHocTh HCTOYHUKA TOKA:
MCT CHOT
At

Ar—s()

CBoOO/MHBIE  HOCUTENH  DJIEKTPHYECKUX  3apsAoB B
NPOBOJHUKAX. MexaHu3Mbl HPOBOJUMOCTH  TBEPABIX
METAJUIOB, PACTBOPOB U PACILUIaBOB JJIEKTPOJIUTOB, I'a30B.

[TonynpoBoanuku. [lonynpoBOJHUKOBBIN A0
MAT'HUTHOE ITIOJIE

Mexanudeckoe B3aMMOJEUCTBHE MarduToB. Mar"HuTHOE
none. Bexkrop  MarHuTHOM — MHAyKumu.  IIpuHnun
CYNEPIIO3UIIMN MarHUTHBIX MOJIEH:

B =B [+B ,+..



332

3.33

334

Jluann wHAyKOUMKW MarHutHoro mons. KapTtuHa nuHui
WHIYKUUU MarHUTHOTO noJis I10JIOCOBOTO u

HOHKOBOO6p33HOFO IIOCTOSAHHBIX MAarHuTOB

OneiT Opcrena. MarHuTHOE 1OJIE POBOJHUKA C TOKOM.
Kaptuna 5nMHUN WMHAYKIMM MarHUTHOTO IOJI JUIMHHOTO
MIpSIMOTO  MPOBOJHHMKA M 3aMKHYTOIO  KOJIBLIEBOTO
IIPOBOJIHUKA, KATYIIKU C TOKOM

Cuna AMnepa, eé HAIllpaBJICHUC U BCIIMYWHA:

F 4 = IBlsina

IBlsina
, TJIE 0L — YTOJI MEX/Ty HalpaBJICHUEM MPOBOJIHUKA U BEKTOPOM

B

Cuna JlopeHna, e€ HalIpaBJIEeHUE U BEJINYMHA!
Frop =1 g | vBsina



Jlop

lg vBsina

e a — yrojl MExay BEKTOpaMH
[

. HBI/DKGHI/IG BapH)KGHHOﬁ YaCTUllbl B OJHOPOAHOM MAarHuTHOM

rnojue
34 OJIEKTPOMATHUTHAA UHAYKIUA

[ToTok BEeKTOpa MarHUTHOM MHYKIIUU:
& =B, S = BScosa

3.4.1



BScosa

7 B
4
G2
342 SBnenue anekrpomarHuTHOW nHAYKIMK. D/1C nuayKkumuu

3aKOH AMEeKTpoMarHuTHOW uHaykIu dapanes:

343 E :_‘ﬂ'_q:l

v At

Af—

7

OJIC uHAYKIMHY B IPSIMOM MPOBOAHHUKE JUTHHOM |,

ABUIXKYIIEMCA CO CKOPOCTBIO

0

344

(v L)



)

B OJHOPOJHOM MarHUTHOM moJie B:
| E; |= Blucosa

Blvcosa

, [A€ O — YI'oJI MKy BEKTOPOM Bu HOpMAJIbIO

—

n

K IJIOCKOCTH, B KOTOPOH JieXKaT BEKTOPHI

[ vo

; €CIIH



L
Bﬁ
B
, U
v_.
1%
TO
| Ei |: Blv
E

Blv



345 [IpaBusio Jlenia

NHAyKTUBHOCTS:
(0
L=—
I
L
1
34.6
(]
,umn @ = LI
Camounnykuus. 91C caMOMHAYKIUU:
AT
E=-L_| =-II
Afly
DHEprusi MarHuTHOTO MOJI KaTYIIKH C TOKOM:
L
Wi = >
w
L
347



3.5

3.5.1

LI

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 1 BOJIHbI

Koneb6arenbublii koHTYp. CBOOO/IHBIE 3IEKTPOMArHUTHBIE

KoJieOaHus B UICATbHOM KOJIe0aTeIbHOM KOHTYpE:
{ q(1) =g, sin( @t +@,)

II[IIZ] =q;:mqmcos['m+q}ﬂ_] =]__ cos(@f +q,)

®opmyna TomcoHa:

T =2nJLC

2w

LC

, OTKyJa



2

LC

CBs3b AMIUIATYAbI 3aps/ia KOHACHCATOopa C aMHHHTYHOﬁ
CHIJIbI TOKa npu CB06021HI)IX SJICKTPOMArdHuTHBIX

KOJICOaHUAX B naCaJIbHOM KoJIe0aTeIbHOM KOHTYpC:

I

TEx

L))

L -

3akoH COXPAaHCHUA SHCPTHUU B UACAIIBHOM KoJIEOATEILHOM

3.5.2 KOHTYpE:



3.6

353

3.54

3.5.5

3.5.6

3.6.1

3.6.2

BbIHyXI€HHBIE 3JIEKTPOMAarHUTHBIE KosiebaHus. Pesonanc
Ilepemennbi  TOk.  IIpomsBoxcrBo, nepemada U
noTpeOieHne IEKTPUIECKON SHEPrin
r2 2 +2 2
cut Lrr ot Kl
2 2 2

CBoiicTBa QJICKTPOMATrHUTHBIX BOJIH. Bzaumnas OpuCHTal A

mx — const.

BCKTOPOB B 3HCKTpOMaFHHTHOfI BOJIHC B BAKyyMC€:

E LB 1lc
E
1
B
1
C
[lIxana AJIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue

9JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
OIITHUKA

[IpsimonuHeiiHOe pacnpocTpaHEeHHE CBeTa B OJHOPOJHOM

cpene. Toueunslii ucTouHUK. JIyd cBeTa

3aKOHbBI OTPa’KEHHUS CBETA.

a=p



oP
P P T G T
3.6.3 [TocTpoenne n300pa>keHHii B INIOCKOM 3epKaiie
3aKOHBI PETIOMIIEHHSI CBETA.
IIpenomienue ceera:
nisina = npsinp.
n
1
sino.
n
3.6.4 )
sinp.
AOGCOTIOTHBIN MOKa3aTeNb MPEIOMIICHHUS:
e
abc 0

abc



OTHOCUTENBHBIN MMOKA3aTETh MPETOMIICHHUS:
ny 01

L %)

Noty =

OTH



XoJ1 1ydeit B IpU3Me.

‘Irrl = \'r: - Hl}'l = Hz}.z
COOTHOIIIEHNE YaCTOT W COOTHOIIIEHUE AJWH BOJIH IIpH
nepexoac MOHOXPOMATHUYCCKOI'O CBETAa 4YCPE3 TIpaHUIY

pazzena AByX ONTUYECKUX CPEJ:

ny

3.6.5 .

[TonHOE BHYTpEHHEE OTpAKEHUE.

IIpenenbHbll yroj MOJIHOTO BHYTPEHHETO OTPAXKEHUS:
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Sinapp = =2
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Coluparoriue ¥ paccewBaronue JUH3bI. TOHKas JIMH3A.

q)OKyCHOC pacCToOAHUC U ONITUYCCKAA CHUJIa TOHKOM JIMH3HI;

p=1
F
D
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®opmyiia TOHKOU JIMH3bI:
1,1_1
d f F
d
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VBenuuenue, 1aBacMoe JIMH30M:

_h_1f]
r_H_ d



n

d T
F\ h
f

e

B cnyuae pacceunBaronieit TMH3bI:

1
D0 = F ==0,
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Xon ny4a, IpoHIeIUIETO JUH3Y MO IPOU3BOJIBHBIM YIJIOM
K e€ rmaBHOU onTHuyeckoi ocu. IToctpoenne nzobpaxeHuit
TOYKHU U OTpe3Ka NpsIMON B COOMPAIOLINX M PACCEUBAIOLINX

JIUH3aX U UX CUCTCEMaxX

doroanmapaT Kak onTuueckuil mpubop. I[maz  kak

3.6.9
ONTUYECKasi CUCTEMA
Wutepdepenmms ceta. KorepeHTHbIE HCTOYHHUKH. Y CIIOBUS
HaOIoAeHUS MaKCUMYMOB u MUHHMYMOB B
UHTEpPEPEHIIMOHHOH KapTUHE OT JBYX CHH(A3HBIX
KOT€pPEHTHBIX HCTOUYHHKOB:

3.6.
2.
MAKCIIMYMBI — &zlm;; m=0+1 +32.F3 .
WA
MITHIIMYMBI — ﬂn.={2m+1_];, m=0,+1.+2+3 .
Hudpakius ceera. [ludpakunonnas pemeérka. YciaoBue
HaOJIIOAECHUS TJAaBHBIX MAaKCUMyMOB IpHU HOPMAaJbHOM
MaJIeHUd MOHOXPOMAaTHYECKOTO CBETa C JUIMHOM BOJIHBI A
Ha peméTKy ¢ nepuoaom d:
dsing,, =mA,m =0,+/-1,+/-2,+/-3,...
dsing
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4.1

3.6.12

4.1.1

Jucnepcus ceera

KBAHTOBAA ®U3UKA
KOPITYCKYJISIPHO-BOJIHOBOI Y AJIU3M
I'unoresa M. [1nanka o kBanrax. @opmyina [lnanka: E = hv
®oToHbl. DHeprus GoToHa:

E:hv:%:pc

he



pc

Nmmynbe ¢oToHa:

S

hv



doroadpdexr. Omeitet AL CromeroBa.  3aKOHBI

dhoTodrddekra

VYpaBuenue DitHimTeiHa 17151 hoTodPdekra:

E porona = ABbIXOAA + Eprmax,

(orona

ABBIX0Oa

+

KHHmMmax

rae ,
he

Egorona = ho ==,

A

(dortona
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ABbIXO,El,a = hUKp = /\_
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BbIXO/Ja
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2
MUy

Evurmax = —2 =elUjan

KUHmax

max

eU

3amn

JlaBneHue cBera.
JlaBiieHnE cBeTa Ha MOJTHOCTHIO OTPAKAIOIIYIO TOBEPXHOCTh

" Ha MOJIHOCTBHIO IMOTJIOHIAI0IIY0 TOBEPXHOCTD
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4.3

4.2.1
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4.3.1

432

433

OU3NKA ATOMA
[Inanerapnas mozmens aroma

[Moctynaret bopa. U3mydenue u noriomieHne GOTOHOB MPH
Mepexo/ie aToMa ¢ OJTHOTO YPOBHS SHEPTUU Ha JPYTOM:

hv, = e =|E,,—Em|

mr - .
“mn

JluHenyarTsie CIIEKTPHI.

CrexTp ypOBHEH SHEPTUU aTOMa BOAOPOJIA:

_13,63B
B TR

" # g
OU3NKA ATOMHOI'O APA

Hyxnionnas mozens siapa ['eiizen6epra — MBanenko. 3apsin

anpa. MaccoBoe uncio gapa. M3oTomsl
PagnoakTHBHOCTE.
Anbda-pacnan:
X Sy tHe
bera-pacnan.

OneKTpoHHBIN B-pacnan:

}X—}ZEY + _?e +v,

[TosutponnsIii -pacnan:

AX—>AY+ Je+v,

l'amma-uznyuyenue

3aKoH PaarOaKTUBHOIO pacriaaa:
~t
N(H) =Ng*2T

NG



[IycTh m — Macca pagroakTUBHOIO BellecTBa. Tornaa
=t
m(t) =mg»2T

m(t)



434 S nepubie peakuuu. JleneHue U CUHTES A1ep



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Guzuka. 10 kinacc. Mskuies I'. 4., byxosues b.b., Corckuii H.H.; non
penakiueit [lapdpentreBoit H.A. Axuronepnoe o6mectBo «M3narenbcTBo
«IIpocseuienue»

» ®usuka. 11 knacc. Mskumes I'.4., byxoBue b.b., YHapyrua B.M.; oz
penakiueit [TapdpentreBoit H.A. AxuronepHoe o6mecTBo «M3marenbcTBo

«IIpocBemienue»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

OI'UC "Mogd mkoma"

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

OI'NC "Mogd mkoma"
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