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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3uke HaA YpPOBHE CpeaHero oOmero ooOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE IOJOKEHUH W TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTeabHOM mporpammsl, npeactaBieHHbIX B PI'OC COO, a Takxke
c yuéroM ¢enepanbHOl paboueld mporpamMmbl BocnuTaHus W KoHueniuu
npenojaBanus yueOHoro npeamera «dusuka» B 00pa3oBaTeIbHBIX OpraHU3aLMIX
Poccuiickoii denepannu, peanu3yonux OCHOBHbIE 00pa30BaTeNbHbIE MPOTPaMMBI.

[Iporpamma no ¢usuke onpenenser o0s3aTeNnbHOE MIPEIMETHOE COJEpKaHuE,
yCTaHaBJIMBAET PEKOMEHYEMYIO MOCIEI0BATEIbHOCTh U3YUCHUSI TEM U PA3/ICeiioB
y4eOHOTO mpeaMera ¢ y4€TOM MEXKMIPEIMETHBIX UM BHYTPUIIPEAMETHBIX CBSI3EH,
JOTUKH y4eOHOTro MpOLEecca, BO3PACTHBIX OCOOCHHOCTEH OO0y4YaroIIMXCH.
[IporpamMma mo ¢u3uke Aa€T NpeACTaBIEHUE O IENAX, COACpKaHUH, OOIIeH
cTpaTteruu OOyuyeHUs, BOCHUTAHMUS M PA3BUTUS OOYYarOIIMXCS CpEeNCTBaMHU
ydeOHoro npeamera « Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

N3ydenune kypca ¢u3uku yriiyOJaEHHOTO YpPOBHS MO3BOJSIET PEaTN30BaTh
3a1au Mpo¢eCCHOHATBHON OPUEHTAIlMH, HAMPABICHO HA CO3/IaHUE YCIOBUM AJIs
OPOSIBJICHUS] CBOMX HHTEIUICKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEH KaxKIbIM
oOydJaronmumcsi, KOTOpble HEOOXOAUMBI JUIsl TPOAOJKEHUST O0O0pa3oBaHHs B
opraHuzalusXx MNpo(ecCHOHATbHOTO 00pa30BaHUS IO Pa3JIUYHBIM  (PU3KKO-
TEXHUYECKUM U UHKEHEPHBIM CIIELUATIBbHOCTSIM.

B nporpamme o ¢usuke onpenensorcs maHupyeMbIe pe3yIbTaTbl OCBOCHHUS
Kypca (U3MKH Ha YpPOBHE CpeIHero oO0miero oOpa3oBaHUS: JHWYHOCTHBIE,
MeTanpeJMeTHble, TNpeaMeTHble (Ha  yrayonénHom  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW il pa3pabOTKu TpeOOBaHMM K JMYHOCTHBIM,
METanpeIMETHbIM M MPEAMETHBIM pe3yJibTaraM OOy4YaroIIMXCS, OCBOMBIIHX
mporpamMmy 1o (pu3uke Ha YPOBHE CPEHETO O0IIeT0 00pa3oBaHus Ha YIIIyOJIEHHOM
YPOBHE, SIBJIIETCSI CHCTEMHO-AESATEIbHOCTHBIN OIXOI.

[Iporpamma no gu3uke BKIIOYAET:

IUTAaHUPYEMBbIE Pe3yIbTaThl OCBOCHHS Kypca (PM3UKHU Ha YIIIyOJIEHHOM YPOBHE,
B TOM YHCJI€ IPEIMETHBIE PE3YJIbTATHI 10 F0JIaM 00yUYEHUS;

coJiep;kaHue yuyeoHoro npeamera « @u3uka» mo rogam o0ydeHus..

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

[Iporpamma no (u3MKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENEH U
IOPEIOCTAaBIsAET BO3MOXKHOCTH JUIsl peaju3aldd  Pa3IudyHbIX METOJUYECKHUX
HOJXOJ0B K MpenoAaBaHui0 (U3UKK Ha YrIyOJEHHOM YpOBHE MpH YCIOBUHU
coxpaHeHus1 00s13aTeILHOM YacTH Collep KaHus Kypca.

®du3nka Kak Hayka O HauOoisiee OOLIMX 3aKOHAX MPUPOJbI, BHICTyNas B
KayecTBe y4eOHOIo IMpeJMEeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY



3HaHUi 00 okpysxaroriemM mupe. [IIkonpHbII Kypc GU3UKK — CUCTEMOOOpa3yOIni
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJBKY (PU3MYEeCKre 3aKOHbBI
JexaT B OCHOBE IIPOIIECCOB U SIBJIICHHM, HM3y4aeMbIX XUMHEH, OHUOJOTHEH,
dbuszuyeckoir reorpadueir u actpoHomued. HMcmonb3oBaHME W AKTUBHOE
npUMeHeHne (U3NYECKUX 3HAHUM ONpeNeNuio Xapakrep M OypHOE pa3BHUTHE
Pa3HOO0Opa3HBIX TEXHOJIOTHM B chepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYEHHUs] HOBBIX MATE€pUAJOB C 3aJlaHHBIMU CBoWcTBamMH. M3ydenuwe ¢usuku
BHOCUT OCHOBHOW BKJIaJ B ()OPMHUPOBAHUE €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa
oOyuJaromerocsi, B OpMUpOBaHUE YMEHUN MPUMEHATh HAYYHBIA METOJ] MO3HAHUS
IPU BBIIOJTHEHUH UMHU YUYEOHBIX HCCIIEI0BaHUM.

B ocHOBy Kypca ¢pu3uku Ha ypOBHE CpeIHEro 00IIero o0pa3oBaHus MOJI0KEH
PAI UAEH, KOTOPbIE MOXKHO pacCcMaTpUBaTh KaK MPUHIIUIIBI €I0 TOCTPOEHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUH C HEW KypC SBISETCS JIOTMYECKU
3aBepUIEHHBIM, OH COACPKHUT MaTepHall U3 BCEX pa3lieioB (DU3HUKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (DU3HUKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW MmarTepuayl Kypca (pusmku
o0beMHEH BOKpPYr (¢u3Mueckux Teopuil. Benymmm B Kypce sBIseTcs
(dopMupoBaHrE TPEICTABICHUA O CTPYKTYpHBIX YPOBHSIX MAaTE€pPHH, BEIIECTBE U
ToJIE.

Hoea zymanumapuzayuu. EE peanuzanusi NpeArnoiaraeT HCIOJIb30BaHUE
T'YMAHUTAPHOTO MOTEHIMalIa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
(U3HKHU C pa3BUTUEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
¥ 3KOJIOTUYECKUMHU MpoOIeMamH.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢dvszuku yriyOoaEHHOTO ypOBHS
NPEANOJIaracT 3HaKOMCTBO C IIMPOKHUM KPYTOM TEXHUYECKHX U TEXHOJIOTMYECKHUX
IIPUJIOKEHUM H3YyYEHHBIX TEOpUM M 3akOHOB. [Ipum sTOM paccmarpuBarorcst Ha
YpPOBHE OOIIMX MPEACTABICHU M COBPEMEHHBIE TEXHUYECKUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonozuzayuu peansyercs IOCPEACTBOM BBEICHUS JIIEMEHTOB
colepKaHus, TOCBSIIEHHBIX SKOJOTMYECKUM IMpoOJjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKHU U TEXHOJIOTMH, a Takke O0OCYKIeHUs
po6ieM paloOHAIBHOTO MPUPOIOTIONB30BAHMS U HKOJIOTHYECKOI 0€30MacHOCTH.

OcBoeHue cojiepkaHusl MPOrpaMmsbl 10 (U3HUKE JOIHKHO ObITh MOCTPOCHO HA
MPUHIIMIIAX CUCTEMHO-IEATEILHOCTHOTO moaxoaa. Jis Gusuku peamuzamus 3THX
IPUHIIMIIOB 0a3UpyeTCsl HAa UCMOIb30BAHUM CaMOCTOATENBHOIO KCIIEPUMEHTA KaK
MOCTOSTHHO JIelcTByoero ¢akropa ydeOHoro mporecca. s yrimyOGiaéHHoro
YPOBHSI — 3TO CHCTEMAa CaMOCTOSITEJIBHOIO YYEHHYECKOTO0 3SKCIEPHUMEHTA,
BKJIFOYAIOUIETO (DPOHTAJIbHBbIE YYEHMUECKHE OIBITHI P H3YYEHUH HOBOI'O
MaTtepuaia, jabopaTopHbie paboThl U pabOThl MpakTukyma. [Ipu 3TOM BO3MOXKHBI



JIBa crioco0a peanu3aiuy GU3n4ecKoro npakTukyma. B mepBoM ciyuyae mpakTuKyMm
npoBoauTcs b0 B koHIe 10 m 11 kimaccoB, nu0O Mmocje MEpPBOTO M BTOPOTO
MOJIYTOAMH B KaXKJIOM M3 3THX KJIacCOB. BTopoii cmocod — 310 uHTEerpamust padot
IPAKTUKyMa B CHUCTEMY JIA0OPATOPHBIX pabOT, KOTOpPbIE MPOBOJAATCS B IpOLECCE
uzyueHusi paszzaena (temsel). [Ipu s3Tom mon paboTramu NMpakTUKymMa MMOHUMAETCS
CaMOCTOATENIbHOE  MCCIIEIOBAaHUE, KOTOPOE TMPOBOJUTCS IO PYKOBOJICTBY
CBEPHYTOr0, 0000IIEHHOTO BUIAa O€3 MOIIaroBOi MHCTPYKIIUH.

B mporpamme mno (@usuke cucTeMa YYEHHYECKOro HKCIEPUMEHTA,
1a00paTOpHBIX pabOT W MpakTUKyMa MpelCcTaBieHa €IWHBIM mnepeuHeM. Bribop
TEMaTUKH JJI1 3TUX BHUJIOB YUCHHUYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa3oBaTEIbHOTO MpoIiecca UCXO0II U3 OCOOEHHOCTEH MOYypOYHOIO
IUTAHUPOBAHUSI W OCHalleHus KaOuHera ¢usuku. [Ipm 3ToM obecneuynBaeTcs
OBJIAJICHHE OOYYaOIIMMHUCS YMEHUSMHU MNPOBOAUTH NpPsIMbIE U KOCBEHHbBIE
U3MEPEHMsI, UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYMH U TMOCTAHOBKY
OMBITOB IO MPOBEPKE MPEAIOKEHHBIX THIIOTES.

bonbiioe BHUMaHKE yIENsSIeTCs PeIEHUI0 PACYETHBIX M KAYECTBEHHBIX 3a/1ay.
IIpu 3TOM 111 pacU€THBIX 3a1a4 IPUOPUTETOM SABJISIOTCS 3aa4U C SBHO 3aJaHHOU
¥ HESBHO 3aJJaHHOU (PM3UYECKON MOJEINbIO, TO3BOJISIONINE TPUMEHATh U3yUCHHbIC
3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOr0 paszjena Kypca, TaK U UHTErpupys
MpUMEHEHUE 3HAHUN U3 pa3HbIX pa3ienoB. /s kaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
SBIIAIOTCS 3aJjaHusl Ha OOBSCHEHUE/TIPEJCKAa3aHUuEe NPOTEKAHUS (PUIMUYECKHUX
SIBJIEHUW M TIPOILIECCOB B OKPY:KAIOIIEH >XKU3HH, TpeOyromue BpiOopa (HU3nyecKoi
MOJIENIU JJISl CUTYalluu IPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoanusimu I'OC COO k maTepralbHO-TEXHUYECKOMY
obecreueHunto yueOHoro mpoiecca Kypc Qu3uku yriayOaéHHOTO ypOBHS Ha ypOBHE
cpeaHero ooOmero o0pa3oBaHUsl JOJKEH H3Y4daTbCsl B YCIOBUSX MPEAMETHOIO
kabuneta. B kaOunHere (GU3MKM JOKHO OBITH HEOOXOJIUMOE JIabopaTOpHOE
o0opyIoBaHUE JIJIs1 BBIMOJTHEHUS YKa3aHHBIX B IPOrpaMMe 10 (PU3UKE yUCHUUECKHIX
OTIBITOB, JTAOOPATOPHBIX PabOT M PabOT MPAKTUKyMa, a TAaKXKE JIEMOHCTPAIMOHHOE
060pyi0BaHUE.

JlemoHCcTpanimoHHOoe o0OopyaoBaHue (opmMupyerca B COOTBETCTBHUU C
OPUHLMAIIOM MHHUMAJIbHOM JIOCTATOYHOCTH M  OOECHEeYrMBaeT IMOCTAHOBKY
NEPEUUCIEHHBIX B MporpaMMe 10 (U3MKE KITIOYEBBIX JAEMOHCTpAlUNA s
UCCJICIOBAHMUSI  WM3Y4YaeMbIX  SIBIEHUW M  MPOIECCOB, HOMIUPUYECKUX U
(GbyHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlaGopatopHoe 00OpyJIOBaHHE [JIsi YYEHUYECKUX MPAKTHUYECKUX padoT
dopMupyeTcss B BHAEC TEMaTHYECKHMX KOMILIEKTOB M OOecledrBaeTCsl B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYX OOydJarommxcsi. TeMaTH4ecKHe KOMIUIEKTHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH TMOCTPOCHBI HA KOMILJIEKCHOM



UCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX NMPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMU LEJSIMU U3y4YEeHHS PU3UKHU B 001IEM 00pA30BAHUMU SIBIISIFOTCS:

dbopMupoBaHWEe WHTEpPEcCa € CTPEMJICHUS OOyJaromuxcsi K HAyYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTyaIbHBIX U  TBOPUYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE TPEACTABICHUH O HAyYHOM METOJIC MO3HAHUS U (HOPMHPOBAHUC
WCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBJICHUSIM;

dbopMHUpOBaHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa M3ydeHHs] OCHOB
CTpOeHHUs MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHpoBaHUE YMEHUN OOBSICHATD SIBJICHUS C UCIOJIb30BAHUEM (DU3UUECKUX
3HAHWH ¥ HAYYHBIX JOKA3aTeIbCTB;

dbopMHupOBaHWE TIPEACTABICHUA O pONMM (PU3WKU M7 PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE MpeICTaBICHUM 0 BO3MOYKHBIX chepax Oymymieit
npodeccHoHanbHON AESTENbHOCTH, CBSI3aHHBIX C (U3UKOM, TMOJArOTOBKA K
JTanbHEHIIIEMy 00YYEHHUIO B 5TOM HalPaBJICHHH.

JlocTikeHne ATUX Telield 00ecTieunBacTCsl PEIICHUEeM CIASAYIONMMNX 3a1ad B
nporiecce u3ydeHus Kypca GU3UKH Ha YPOBHE CpeTHEro 00IIero oopa3oBaHus:

npUOOpETeHNE CUCTEMBbI 3HAHUN 00 O0IMUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TCOPHUAX,  BKJIIOYAs  MEXaHWKY,  MOJICKYJSIPHYIO  (HU3HKY,
ANEKTPOINHAMUKY, KBAHTOBYIO (DU3HMKY M DJIEMEHTHI aCTPOPU3HKHY;

dbopMHUpOBaHNE YMEHHUIN MTPUMEHATH TCOPETUICCKUE 3HAHUS I O0BSICHCHHUS
bu3ruecKkuX SIBICHUN B MPUPOJE W JUISI TPUHITHS TPAKTUYECKUX DPEIICHUN B
MOBCEAHEBHOM JKU3HU;

OCBOCHHE CITOCOOOB PEIICHUS Pa3IUIHBIX 33/]1a4 C SIBHO 33JIaHHON (pr3ndecKoi
MOJIETIbI0, 3a/lad, IMOAPa3yMEBAIONINX CAMOCTOSTEIBHOE CO3JaHue (PU3NUECKOU
MOJIENI, AJCKBAaTHOW YCJIOBHSIM 3a/ladyd, B TOM YHCJE 3a7a4 HWHXCHEPHOTO
XapaKkTepa;

NoHUMaHue (U3HYECKMX OCHOB M MPUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPONCTB Y TEXHOJOTUYECKHUX MTPOIIECCOB, UX BIMSHUSA Ha OKPYKAIOITYIO CPEIY;

OBJIAJICHUEC METOJIaMUA CaMOCTOSITEILHOTO TUIAHUPOBAHWSI W TPOBEACHUS
bu3nUecKnX OKCIEPUMEHTOB, aHalIW3a W HHTEpPIpeTanuu  uH)opmaiuy,
oTpeieeHs] JOCTOBEPHOCTH MOTYYEHHOTO Pe3yJIbTaTa;

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

pa3BuTHE MHTEpeca K chepaM nmpodhecCHOHATHHON ACATEIBHOCTH, CBI3aHHON
¢ GUBHKOIA.



B cootBerctBun ¢ tpeboBanusiMu PI'OC COO yrinyOnéHHBIA YpPOBEHB
u3ydeHus: yuyeOHoro mnpeamera «®Dus3uKa» Ha YpPOBHE CpEAHET0 OOUIETro
oOpa3zoBaHusi BbIOMpaeTcs OOYyYalOIMMHUCS, [UIAHUPYIOIIMMHU MPOJOJIKEHUE
00pa30oBaHMs O CIEUUATBHOCTIM (PU3HKO-TEXHUYECKOTO MPOQPUIIS.

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

[Ipennaraemeiit B mporpamMme 1o (U3MKE TMEpPEeUCHb JIa0OpPaTOPHBIX U
MPAKTUYECKUX paldOT SABISETCS PEKOMEHIIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
poBeNeHUsT JTa0OPAaTOPHBIX pPabOT M OMBITOB € YYETOM HMHAMBHUIYaJIbHBIX
0COOCHHOCTEH 00yYarOIIMNXCS.



COJEPXKXAHUME OBYUYEHUA
10 KITACC

Pa3znes 1. Hay4Hnblii MeTOA NMO3HAHUS IPUPOABI.

®duszuka — pyHIaMeHTalnbHasg HayKa o npupoje. HayuHslid MeTo mo3HaHUA 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
U3MEpPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemmHocTrt  w3MepeHuit  Qusnyeckux  BenwuuH  (aOCONMIOTHASs U
OTHOCHUTEJIbHAs).

MopenupoBanue (pU3NYECKUX SBJICHUM M MPOLIECCOB (MaTepuaibHas TOYKA,
a0COJIIOTHO TBEPOE TEIIO, UCANbHAS KUIKOCTh, ACANbHBIN a3, TOUCUHBIN 3apsij).
I'mnoresa. ®U3nyecKuil 3aK0H, TPAHULIBI €r0 NPUMEHUMOCTH. DHU3nyeckas Teopusl.

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

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3Mmepenne cuipl TOKAa M HAPSKEHUS B SN OCTOSIHHOTO TOKA MPH ITOMOIIU
aHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ HH(ppoBoi nabopatopueit o ¢usuke. [Ipumepsr usmepeHus
(bu3HYEeCKUX BEIMYUH TP MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pasznes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aABMKeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a1a4u MEXaHUKH.

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

[Tepemelnienue, CKOpocTh (CpeAHsisi CKOPOCTb, MIHOBEHHasi CKOPOCTh) M
YCKOPEHHUE MaTepUajbHOW TOUYKHM, UX MNPOEKUMH HA OCH CUCTEMBbI KOOPJIHHAT.
CioxxeHue nepemMeneHnui U CII0KEHUE CKOPOCTEM.

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

CBoOoaHOe maneHue. YCKOpeHHe CcBOOOJHOro mnajeHus. [[BukeHue Tena,
OpOILIEHHOIO0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH M
YCKOPEHHMSI MAaTEPUATILHON TOYKH OT BPEMEHU U UX IPaPUKU.



KpuBonuuenHnoe  aBukeHue. JIBMKEHME  MarepualbHOM TOYKM 11O
OKPY>KHOCTH. YTJOBas M JIMHEWHas cKopocTh. llepuon u yactora oOpaieHus.
[lenTpocTpeMuTeabHOEe (HOPMAJIbHOE), KacaTelbHOE (TAHM€HUUAIBLHOE) U IMOJHOE
YCKOPEHUE MAaTEPUATIBHOM TOUKHU.

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

Jemoncmpayuu.

Mogens cuctembl OTCUETA, WILTIOCTPAIUs KUHEMATHUYECKUX XapaKTEPUCTUK
JBHKCHUSL.

CniocoObl uccie10BaHusl IBHXKCHHM.

WnnmrocTpanust npeaenbHoro nepexo/ia i \BMEpeHne MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanye NABUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

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

HaGnronenue nBukeHus Tena, OpPOIIEHHOTO TMOJ yIJIOM K TOPU3OHTY U
TOPU30HTANBHO.

Hanpasnenue ckopocTu mpu ABMKEHUH MO OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE ITyTeH, TPACKTOPUM, CKOPOCTEN JBUKEHUS OJTHOTO M TOTO K€ TeJa
B Pa3HBIX CHUCTEMAaX OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3ydenune HEpaBHOMEPHOTO JBUXKEHHS C IIEJIbIO OMpE/IeNIEHUs] MTHOBEHHOM
CKOpOCTH.

N3Mepenne yckopeHus Mpu NPSIMOJIMHEWHOM PaBHOYCKOPEHHOM JBHKEHUHU
110 HAKJIOHHOM TJIOCKOCTH.

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

N3mepenue YCKOpPEHUSA CBOOOTHOTO MaJICHUsA (pexoMeHI0BaHO
UCIOJIb30BaHUE IU(GPOBOIA TabOpaTOpUn).

N3yuenue nBrxenus Tena, OpoeHHOro Topu3oHTanbHoO. [IpoBepka runoress
O IMpsAMON MNPONOPLUMOHAIBLHONU 3aBUCUMOCTA MEXIY NAIBHOCTBIO MOJIETA W
Ha4aJIbHOM CKOPOCTBIO TEIA.

N3ydenune IBHXKEHUS Tela MO OKPYXHOCTH C IIOCTOSSHHOM MO MOMYJIO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.



[Iepspii 3akoH Hprorona. MHepumanbHble cuctembl oTcyéra. [IpuHIMD
otHocuTenbHOCTH ["anmunes. HeunepuuanbHbie cucTteMbl oTcuéra (OmpenaeseHue,
IpPUMEPHI).

Macca tena. Cuna. [IpuHuun cynepro3uiuu CUil.

Bropoii 3akoH HeroToHa AJ1s1 MarepuaibHONU TOYKH.

Tpernii 3ak0oH HproTOHA 1151 MaTepranbHbIX TOYEK.

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

Cuna TsxecTu. 3aBUCUMOCTD YCKOPEHHsI CBOOOHOTO MaIeHUS OT BHICOTHI HaJl
HOBEPXHOCTHIO IJIAHETHI U OT reorpaduieckoi MUpoThl. J[BUykeHne HeOECHBIX Tell
U UX cCnyTHUKOB. 3akoHbl Kernepa. [lepBasg kocMuuyeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tenma. Bec Ttenma, aBmxkymerocs c
YCKOpPEHHEM.

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

Jasnenune. ['mapocratnueckoe nasnenue. Cuna Apxumena.

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

Jemoncmpayuu.

HaGntonenue nBukeHUs Tl B MHEPLUUAIBHBIX M HEMHEPIUAIbHBIX CHCTEMAaX
OTCYETA.

[IpuHIKT OTHOCUTENBHOCTH.

Kauenne pnByx UOWIMHAPOB WM ILIAPOB PA3HOM MACChl C OJWHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIbHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHeHHE paBHOJEHCTBYIOLIEH ITPUIIOKEHHBIX K TEITy CHJI C IPOU3BEAECHUEM
Macchl TeJa Ha €ro YCKOPEHHE B HUHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cwil, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOICUCTBUSA TEIL.

H3mepenune macc no B3auMO/ICMCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U aJCHUN.

[HenTpoOeKHBIE MEXaHU3MBI.

CpaBHEHUE CHUII TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmMuKym.

N3mepenne paBHOJEHUCTBYIONIEH CUJI MPU JABUKEHUU OpycKa MO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka TUIOTE3I O HE3aBHCHUMOCTH BpPEMEHHU [BIKEHHS Opycka IO
HAKJIOHHOM IIJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYXUHE U
pEe3MHOBOM 00pasiie, OT X AehopMaliii.

N3ydyeHne ABMKEHUSI CUCTEMBI TEJ, CBSI3AHHBIX HUTHIO, IEPEKUHYTON yepes
NErKuii OJOK.

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

NccnenoBanue nBmxeHUs: OpycKa M0 HAKJIOHHOW IMIJIOCKOCTH C MEPEMEHHBIM
K03 (PUIIMEHTOM TPEHUSI.

N3ydenune nBuKeHUs rpy3a Ha Baly ¢ TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomoTHO TBEpHoe Teno. [locTymarenbHoe W BpallaTeIbHOE JIBUXKEHUE
TBEPAOro Tena. MOMEHT CWIIBI OTHOCUTENIBHO OCH BpaiueHus. I[limedo cuibl.
CroxeHne cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcnoBus paBHOBECHs TBEPAOTO TeEA.

YcroitunBoe, HeyCTOHYNBOE, Oe3pa3IMIHOE PaBHOBECHE.

TexHuyeckre yCTpOWCTBA W TEXHOJOTHYECKUE IPOLECCH: KPOHILUTENH,
CTPOUTEIIbHBIN KpaH, pelI€TYaThie KOHCTPYKLIMH.

Jemoncmpayuu.

VY ci10BUsl paBHOBECHUSL.

Buasl paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

UccnegoBanne ycnoBHil paBHOBECHS TBEPAOTO Tejla, HMEIOIIETO OCh
BpAILCHHUS.

KoncTpynpoBanue KpOHIITENHOB U PACYET CUII YIIPYTOCTH.

N3ydenune ycToMunBOCTH TBEPAOTO TENA, UMEIOILIETO TUIOMIAlb OMOPBI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

Nmnynbc MmaTepuaabHOM TOUYKH, CHCTEMBI MaTEpUAIbHBIX TOUeK. L{eHTp Macc
CHCTEMBI MAaTEPUAIBHBIX TOYEK. Teopema 0 ABUKEHUHU LIEHTPaA MacCC.

Nmnynece criibl 1 ©'3MEHEHUE UMITYJIBCA TETA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHHE.

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

PaGota cunpl Ha MaJioM M Ha KOHEYHOM TniepemerneHuu. [ 'paduueckoe
pecTaBlIeHne paboThI CHIIBI.

MOIIIHOCTH CHUJIBL.

Kunernyeckass sHeprusi MarepuaqbHOM TOUKH. Teopema 00 H3MEHEHHH
KUHETHYECKOW SJHEPTUU MATEPUATIBHOU TOUKHU.



[loreHnManbHBlE W HENOTECHUMAIbHbIE CWIBL. lloTeHnManbHas >HeEprus.
[ToTennmanbHas 3Heprusi ynpyro nepopmupoBaHHOM NpyskuHbl. [loTeHUMambHas
SHEPrus Tejla B OJHOPOJIHOM I'paBUTALMOHHOM noJie. [loTeHnmanpHas sHeprus rena
B TPAaBUTALMOHHOM MOJ€ OJHOPOAHOro mmapa (BHyTpH W BHe Iuapa). Bropas
KOCMMYECKAast CKOPOCTh. TpeThbsi KOCMUUYECKast CKOPOCTb.

CBsi3b pabOTHI HEMOTEHIIMAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKON YPHEPTrUu
CHUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKON YHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

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

TexHu4yeckre yCcTpoMCTBAa M TEXHOJIOTMYECKHUE MPOLIECCHI: JBHKECHUE PAKET,
BOJOMET, KOTIEP, MPY>KUHHBIN MUCTOJIET, THPOCKOIL, (PUTypHOE KaTaHUE HA KOHbKaX.

Jemoncmpayuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

N3MepeHne MOLIHOCTH CHJTBI.

M3MeHeHune 3Hepruu Tella MpU COBEPLIEHUU PAOOTHI.

B3anmHbIe NpeBpamieHUss KMHETUYECKOM M TOTEHIMAIbHOM JHEPTUU IIPHU
JNEUCTBUU Ha TEJIO CUIIBI TSYKECTH U CWIIBI YIIPYTOCTH.

CoxpaHeHHe dHepruu npyu cBOOOJHOM 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 KHHETUYECKON YHEPTHUM TEJIA 10 TOPMO3HOMY Iy TH.

CpaBHeHHE U3MEHEHMSI MOTEHIIMAIbLHONW YHEPTHH MPY>KUHBI C pabOTOM CHUIIBI
TPEHUS.

Omnpenenenre pabOThl CUJIBI TPEHUS MPU ABUKEHUU Tejla MO HAKIOHHON
IIJIOCKOCTH.

Paszpnes 3. MouiekyasipHas pu3uKa ¥ TEPMOJAMHAMMKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOT MeEOopUU.

OCHOBHBIE TOJOXKEHUSI MOJEKYIsIpHO-KHHEeTHUYeckorn Teopun (MKT), wux
onbITHOE 00ocHOBaHue. [{uddysus. bpoyHoBckoe aBmxeHue. Xapakrep ABUKEHUS
Y B3aMMOJICHCTBUS YaCTHUI[ BewlecTBa. MoOJenu CTpOEHUs ra3oB, JKMAKOCTEH WU
TBEPABIX TEN U OOBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl MoJiekya (aTtomoB). KonnuecTBo BemiectBa. [locTtositHHas ABoraapo.



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

Mopenps uaeanbHOro ra3a B MOJIEKYJSIPHO-KUHETUYECKON TEOPUHU: YaCTHULIBI
rasa JIBU>KYTCsl XaOTHYECKHU M HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

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

CBsi3b  MEXIy [JaBIGHHEM W  CpPEIHEM  KUHETUYECKON  SHepruei
MOCTYNATEIbHOTO TEIUIOBOTO JBUKEHUS MOJEKYJ HICAIBHOrO ra3a (OCHOBHOE
YPaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOTO T'a3a).

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

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

Jemoncmpayuu.

Mopenu IBUKEHHUs YaCTHI] BEIECTBA.

Monens OpOyHOBCKOTO ABUKEHUSL.

Buneopoinuk ¢ 3anuceio peabHOro OpOyHOBCKOTO JIBHKEHUSI.

Juddy3us xuakocTei.

Mopaens onbita LlTepHa.

[IputsxeHne MOIEKYII.

Moenu KpUCTAUTMYECKUX PEUIETOK.

Habntonenue u ucciaenoBaHue U30MpoIEecCoB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmMuKym.

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

N3yueHne H30TEpMHUUYECKOrO0 mpouecca (PEeKOMEHJIOBAHO HCIIOIb30BaHUE
1udpoBoit TabopaTopun).

N3ydenune n30XopHOro mpoiecca.

N3yuyenue nzob6apHoOro npoiecca.

IIpoBepka ypaBHEHUS COCTOSHHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmonunamuueckast (T/]) cucrema. 3agaHue BHEUMIHUX YCIOBUW IS
TEPMOJIMHAMHUYECKON CUCTEMbl. BHElIHNE U BHyTpeHHHUE napaMeTpbl. [lapameTrprl
TEPMOJIMHAMHUYECKON CUCTEMBbI KaK CPEAHME 3HAUYCHUS BEJIMYMH, ONTMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauamo TepmoamHaMuku. (CaMONpPOU3BOJIbHAS — PEAKCALIMS
TEPMOANHAMHYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.



Moaenps uI€aTbHOTO Ta3a B TEPMOJMHAMUKE — CHUCTEMA YPABHECHU:
ypaBHeHHe MenpaeneeBa—KiianeiipoHa u BbIpaK€HUE UIsI BHYTPEHHEH SHEPTUH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJENIM: HU3Kasih KOHIEHTpAILUsI YaCTHIl, BHICOKUE
TeMneparypsl. BeipaxkeHue Jyisi BHyTpEHHEW SHEPrur OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3ucratnueckue u HeCTaTHUYECKUE MPOLECCHI.

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

Teronepenada  kak  cmoco0 — W3MEHEHWs  BHYTPEHHEW  DHEPTUU
TEPMOJIMHAMHUYECKOW  cuUcTeMbl 0e3  coBepiieHuss pabotel.  KonBekuus,
TEIJIONPOBOIHOCTb, U3TyUYCHHE.

KonnuectBo Ttemnorel. TennoéMkocTh Tena. YaelbHas W MOJSIpHas
TEIUIOEMKOCTH BENIECTBA. YpaBHeHHMe Maliepa. YaenbHasg TEIUIOTa CTrOpaHus
TormBa. Pacu€r KkomuuecTBa TEmIOTHl mOpu Temionepenadye. I[lonstue 00
aauabaTHOM IIpoIiecce.

[IepBblii 3aKk0H TepMOAMHAMUKU. BHYTpeHHsIs 3HEprust. KonnuecTBO TEmIOThI
u paboTa Kak Mepbl U3MEHEHUsS] BHYTPEHHEW SHEPruud TEPMOJMHAMHUYECKOU
CHUCTEMBL.

BTopoii 3ak0H TepMOJIMHAMUKH JJ1s1 PABHOBECHBIX IMPOLIECCOB: YePE3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJNHAMUYECKOW CHUCTEMBI MIPOXOAUT €IUHCTBEHHAS
aguabaTta. AGCOIOTHAS TeMIIepaTypa.

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

[Tpunnunel nectBus TermioBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KITJI. ukn Kapho.

DKOJOTUYECKUE ACIEKTHI UCIOJIb30BAHUSA TEIUIOBBIX JBUTaTenen. TermioBoe
3arps3HEHHUE OKPYKAIOIIEH Cpe/Ibl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOIMYECKHE IPOLIECCHI: XOJOAUIbHUK,
KOHJUIIMOHEp, AMU3CJbHBIA U KapOIOpAaTOpHBIA ABUTATENd, MapoBas TypOuWHA,
MOJIyYEHUE CBEPXHU3KUX TeMIIepaTyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJI0OB C
MCIIOJIb30BaHUEM TEIJIOBOTO HACOCA, YTUIM3AIMS OMOOPTraHUYECKOTO TOTUIUBA JIJIst
BBIPAOOTKU «TETUIOBON» U AJIEKTPOIHEPTHH.

Jemoncmpayuu.

N3MeHnenune Temriepatypsl py aauadaTuuyeCckoM pacIIupeHUH.

Bo3znyiHoe oruuso.

CpaBHeHUE yJEIbHBIX TEIIOEMKOCTEN BEILIECTB.

Crioco0Obl U3BMEHEHHSI BHYTPEHHEH SHEPTHH.

NccnenoBanue annadbaTHOTO IIpoliecca.



KomnbrotepHbie MOAEIN TEIUIOBBIX JBUTATEIECH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mMepenue yaenbHONU TENI0EMKOCTH.

Hccnenosanue nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aguabaTHOTO IIpoIlecca.

N3ydenne B3aMMOCBSI3W SHEPIHUM MEKMOJIEKYISIPHOTO B3aUMOACHCTBUS M
TeMIEPATypPbl KUTIEHUSI )KUJKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[Tapoo6pa3oBanue u koHAeHCaNus. MicapeHue u KuneHue. Y aeibHast TerioTa
napooOpa3oBaHusl.

HacellieHHBIE W HEHACBINIEHHbIE Mmapbl. KauecTBEHHas 3aBUCHMOCTD
IJIOTHOCTHU W JABJICHUS HACBIIIEHHOTO IMapa OT TEMIIEPAaTypbl, UX HE3aBUCUMOCTD
0T 00bEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPaTypbl KUTIEHHUS OT JIaBJICHUS
B JKMJIKOCTH.

BraxxnocTs Bo3yxa. AGCOMIOTHASI U OTHOCUTEINIbHAS BIa>KHOCTb.

TBépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaJuioB. IlnmaBiieHMe W KpuUcTaM3anus. YJIEJIbHAs TEIUIOTA IUIABJICHUS.
CyOnumarus.

Hedopmanmu TBEporO Tena. Pactsokenue u cxxatue. Casur. Momayns FOnra.
[Ipenen ynpyrux nedopmarui.

TermoBoe pacimiupeHue XKUJIKOCTEH U TBEPABIX Tel, 00bEMHOE U JIMHEHHOE
pacuipenrue. AHTapMOHU3M TEIUIOBBIX KOJIeOaHUM YacTHIl BEIIECTBA KaK MpUYUHA
TEIJIOBOT'O PaclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (pa30BbIX NMEPEX0IaxX.

VYpaBHeHue TenioBoro dajgaHca.

[ToBepxHocTHOE HaTsKeHHE. KoA(DPUIIMEHT MOBEPXHOCTHOTO HATSKECHMS.
Kammnapusie sBnenus. J[aBneHue noa UCKPUBIEHHONW MOBEPXHOCTHIO )KUIKOCTH.
®opmyna Jlannaca.

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

Jemoncmpayuu.

TennoBoe pacmnpeHue.

CBoiicTBa HACBHIILIEHHBIX MTAPOB.

Kunenue. Kunenne npu noHM>KEHHOM JIaBJICHUMU.

N3mepenune cuiibl MOBEPXHOCTHOTO HATSIHKEHUS.

OnbITHI ¢ MBUIBHBIMU TUIEHKAMMU.

CmaunBaHue.

KanunnspHsie siBeHus.

Mopaenu HEHbIOTOHOBCKOM JKHIKOCTH.



Crioco0Obl U3MepeHUs BIaKHOCTH.

Hccnenoanne HarpeBaHus U IUIABIEHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Bunbl nedopmanmii.

Habnronenue mansix nedopmaruii.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, npaKmuKym.

N3ydenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3MmepeHne yaenbHOM TEMIOTHI IJIABJICHHUS JIbJA.

N3ydeHune CBOMCTB HACHIIEHHBIX MTAPOB.

N3mepenre aOCOMIOTHOM BIAXKHOCTM BO3AyXa M OLIGHKAa MacChl MapoB B
IIOMELIEHUH.

N3mepenne kodduiinenTa moBEpXHOCTHOTO HATSKEHUSI.

N3mepenune moaynst FOHra.

HccnegoBanue 3aBUCMMOCTH  JeopmManuud  pe3sMHOBOro oOpasma  oT
IIPUIOKEHHOU K HEMY CHJIBI.

Paznen 4. JaekTpoguHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OJNeKTpu3aums Ten U €€ MPOSBICHMS. JJEKTpUYECKuU 3apsna. /IBa Buaa
JNEKTPUYECKUX 3apsAnoB. [IpOBOOHWKH, MAMAJIEKTPUKM U MOJYIIPOBOJAHHUKH.
DneMeHTapHbINA JIEKTPUYECKUN 3apsil. 3aKOH COXPAHEHHMSI JJIIEKTPUUYECKOT0 3apsija.

BzaumopeiictBue 3apsiioB. Todeunsie 3apsiasl. 3akoH Kynona.

DnekTpuueckoe nose. Ero neiicteue Ha 3JIEKTPUYECKUAE 3apSbl.

Hanpsixénnocts  anextpuueckoro mnons. [IpoOueiii  3apsan.  Jlunuwm
HANPsHKEHHOCTH 3IEKTPUUECKOro nojist. OJHOPOAHOE ANEKTPUUECKOE TOJIE.

[ToTeHIMaNIBHOCTL BJIEKTPOCTATUYECKOIO IOJA. Pa3sHOCTh MOTEHIMATIOB M
HanpspbkeHue. [loTeHmanbHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMaN ANEKTPOCTATUYECKOTO NOJIsA. CBA3b HANPSIYKEHHOCTH MOJSA U PA3HOCTU
NOTEHIMAJIOB JUISl AJIEKTPOCTATUYECKOro TMojis (KaKk OJHOPOJHOrO, TaK U
HEOJTHOPOJHOTO).

[IpuHUMD Cynepno3uymy dIEKTPUYECKUX TTOJIEH.

[Tone Toueunoro 3apsima. Ilosne paBHOMepHO 3apspkeHHOUM cdepbl. [lome
PaBHOMEPHO 3apsKEHHOro mo o00béMy mmiapa. Ilose paBHOMEpPHO 3apsKEHHOU
OECKOHEYHOM IUIOCKOCTU. KapTuHbl JIMHUN HaOpsHKEHHOCTHM H3THX NOJEH U
HKBUIIOTEHLIUAJIBHBIX ITIOBEPXHOCTEMN.

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

JIVDNEeKTpUKM B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruueckas
IIPOHUIIAEMOCTD BEIIECTBA.

KonpeHcaTop. DeKTpoEMKOCTh KOHJIEHCATOPA. DJIEKTPOEMKOCTD IIOCKOTO
KOH/JIEHCATOpa.



[TapaiutennbHOE coeMHEHME KOHAEHCATOPOB. [locmenoBaTenbHOe COENMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCATopa.

JIBrKeHME 3apsyKEHHOW YaCTULIBI B OJJHOPOIHOM JJIEKTPUYECKOM IIOJIE.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: SIIEKTPOCKOI,
ANEKTPOMETpP, DJIEKTPOCTATHUYECKasl 3allliTa, 3a3eMJICHHE DJIEKTPONpHUOOpPOB,
KOHJIeHcaTophl, reHeparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO M MIPUHLINI IEUCTBUSA DIEKTPOMETPA.

DIIEKTPUUECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Mogens anekTpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOIHUKH B DIEKTPUYECKOM MOJIE.

DJIeKTpOCTaTUYECKasl 3alIUTa.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IIOCKOrO KOHAEHCAaTopa OT IUIOIIAAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U IUJIEKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsKEHHOTO KOHIEHCATOPa.

3apsiiKa U pa3ps/ika KOHJIEHCAaTopa YEPE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmMuKym.

O1nieHKa cuil B3aUMOACHCTBUSA 3aPSIKEHHBIX TEJ.

HaGnronenue npeBpallieHHs 3HEPTUH 3apsSKEHHOT0 KOHJEHCATOpa B SHEPTHUIO
V3JIy4YECHUSI CBETOANOA.

N3yyenne nporekaHus TOKa B LENH, COAEPIKALIEH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHLIUAJIOB (HampsKEeHUsT) npu
NOCJIE0BATENBHOM COEAMHEHNH KOHAEHCATOPOB.

HccnenoBanue paspsaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 31eKmpuyecKuil mox.

Cuia toka. [locTosiHHBINM TOK.

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

3akoH OMa J1J1g ydacTKa LeIu.

DIIEKTPUYECKOE COPOTUBJIEHUE. 3ABUCUMOCTb CONPOTUBIICHHS OJTHOPOJIHOTO
IPOBOJHUKA OT €ro JJIMHbl W IUIOIIAJNA IIONEPEYHOTO CEUEHHs. Y IEIbHOE
CONIPOTHUBIJICHUE BEILIECTBA.

[TocnenoBarenbHOE, MapajuieIbHOE, CMEIIAHHOE COEIUHEHUE MPOBOJIHUKOB.
Pacuér pazBeTBi¢HHBIX dekTpuueckux 1enei. [IpaBmia Kupxroda.

Pa6orta snexrpuueckoro Toka. 3akoH [xoyns—Jlenna.



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

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

KonnencaTop B ienu MOCTOSIHHOTO TOKA.

TexHuueckue yCTpPOMCTBA M TEXHOJOTMYECKHE IMPOLIECCH: aMIEPMETP,
BOJIbTMETP, PEOCTAT, CYETUUK IIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3MepeHue cuiibl TOKa U HAPSHKEHUSL.

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

3aBUCUMOCTh COIMPOTHUBIICHUS [WIMHAPUUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOIIA/IU TTONIEPEYHOT0 CEUYEHUs U MaTepuaa.

Uccnenoanne 3aBUCUMOCTH CUJIbI TOKA OT COPOTHUBIIEHUS MPU OCTOSTHHOM
HaIPSKEHUH.

[Ipssimoe nzmepenne DJIC. KopoTkoe 3amMbIkaHHE TAIIBBAHUYECKOTO 2JIEMEHTA
U OIICHKA BHYTPEHHET0 COMPOTUBIICHUSI.

Crioco6bl coenMHeHHsI ICTOYHUKOB Toka, DJ[C Oartapeii.

Hccnenoanme pa3HOCTH MOTEHIUAIOB MEXK/y MOJKOCAMH HCTOYHHKA TOKA OT
CHJIBI TOKA B IICTIH.

Yuenuueckuit skcnepumenm, nadbopamopnwie padomul, npaKmuKym.

HccnenoBanue CMEMIAHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTUBIIECHUS POBOJHUKOB.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKa OT HAIpsOKEHHUS ISl JIaMIIbl
HaKaJIMBaHUSI.

YBenuueHue npejesia usMepeHus ammnepMerpa (BoabTMETpa).

N3mepenne D/1C 1 BHYTPEHHETO COMPOTUBIIEHUSI HCTOUHHUKA TOKA.

Uccnenosanne 3aBucumoctu DJ]C raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHHU
IIPU KOPOTKOM 3aMBIKaHHH.

HccnenoBanre pa3HOCTU MOTEHIIMATIOB MEXKIY MOJFOCAMU UCTOYHHUKA TOKA OT
CHUJIBI TOKA B IIETIH.

Uccnenoanne 3aBUCUMOCTHU MOJIE3HONM MOIIHOCTH MCTOYHHUKA TOKA OT CHJIbI
TOKA.

Tema 3. Toxu 6 pa3iuuHbIX cpeoax.

DOneKkTpuyeckas MOPOBOJUMOCTh  PA3IUMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJAUMOCTh TBEPIBIX METAIIOB. 3aBUCUMOCThH COMPOTUBIICHUS METAJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX ITYYKOB.



[TomyripoBOIHUKH. CoOcTBeHHas u puMecHast MIPOBOANUMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—n-nepexo/ia. [1oynpoBoHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKUIT TOK B 3JIEKTPOJIHUTAX. IDJIEKTPOJUTHYECKAs AUCCOLIMALIUS.
DnekTponu3. 3akoHbl Dapanes s AAEKTPOIINA3a.

DJIeKTpUYECKU TOK B razax. CaMOCTOSTEIbHBIA M HECAMOCTOSTEIbHBIN
paspsia. PaznuuHble TUIIBI CaMOCTOSTENBHOTO pa3psaa. Monnus. [lna3ma.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: Ta3opa3psiIHbIC
JIaMIIbl, SJIEKTPOHHO-Ty4YeBasi TpyOKa, MOIYNPOBOJHUKOBEIE NPUOOPHI: JTUOJ,
TpaH3UCTOP, (HOTOANO, CBETONO, TAIbBAHUKA, PAQUHUPOBAHNE ME/IH, BHITUTABKA
ATIOMUHUS, AIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCThH CONTPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOIIUTOB.

3akoHsbl AnekTposin3a Papajes.

HckpoBoii pa3psii U MpOBOAUMOCTD BO3/1yXa.

CpaBHeHHE POBOAUMOCTH METAJIJIOB U MOIYTIPOBOJHUKOB.

OIIHOCTOPOHHSS MPOBOJAMMOCTD IHO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, nPAKMuUKym.

Habmronenue amekTpoimsa.

N3MmepeHnue 3apsga 0JHOBAIIEHTHOTO MOHA.

HUccnegoBanne  3aBUCMMOCTH  COINPOTUBIICHUS  TEPMOpE3UCTOpa  OT
TeMIIEpPaTypHl.

CHsiTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU TUOJA.

Du3nYeCcKnil MPAKTHKYM.

Cnioco6bl n3MepeHust PU3NYECKUX BETMYUH C MCIOJIb30BAaHMEM aHAJIOTOBBIX
U IUGPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIIOTHBIC U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3UYECKUX BEJIIMYUH.
OueHka rpaHul NOTPeIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHHM, MCCICAOBAHUN  3aBUCUMOCTEUN
bu3rUecKuX BEIMYMH, TNPOBEpPKA MPEAJIOKEHHBIX TUIoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTHYECKUX  paszienax «YUYCHUUYECKHU  DKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, TPAKTUKYM ).

MesknpeaMeTHbie CBI3H.

N3yuenue kypca pusuku yriryosnénnoro ypoBHs B 10 kiiacce ocyiecTBiaseTcs
C YU4€TOM COJIEpKATEIBHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMH MAaTE€MAaTHKH,
OHOJI0TUH, XUMUH, Teorpadu U TEXHOJIOTUH.

Meosiwcnpeomemnole nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYUHOZ20
nO3HaHUA: SBICHWE, HAay4YHBIA (PakT, TUmoresa, Gumdeckas BEIUYWHA, 3aKOH,



Teopusi, HaONIOJCHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENIb, HU3MEpEHHUE,
HOTPELIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IUPpOBast 1abopaTopusl.

Mamemamuxka: pelieHHEe CUCTEMbl ypaBHEHUW. JIuHelHas QyHKIMS,
napabona, runep0bosna, ux rpapuku U cBoiicTBa. TpuroHomerpuyeckue (PpyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO.
BekTops! 1 MX IPOEKLUK Ha OCU KOOPAMHAT, CII0)KEHHUE BEKTOPOB.

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

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJIIPHAs Macca, MOJYyYEHUE HAHOMAaTepUalioB, TEIUIOBBIE CBOMCTBA
TBEPABIX TEJN, KUIKOCTEH U T'a30B, KUJKHE KPUCTAILIBI, SJEKTPUUECKUE CBOMCTBA
METAJIOB,  JJIEKTPOJIMTHYECKAass JHCCOLMALMs, TaJbBaHUKA, DJIEKTPOHHAs
MUKPOCKOTIHS.

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

Texnonocua: npeoOpa3oBaHUE JBUKEHUU C UCIOJIB30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOIO TPEHUS B TEXHHUKE, CTAaTHYECKHE KOHCTPYKUUU
(KpOHIUTENH, peméryarble KOHCTPYKLNHN), UCIOJIb30BAaHUE 3aKOHOB COXpPAaHEHUS
MEXaHUKA B TEXHHUKE (TUPOCKOI, BOJAOMET M JPYrue), JBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObITOBOWM XOJIOAWIBHHUK, KOHAUIMOHED, TEXHOJIOTUN
NOJIyYEHHUs] COBPEMEHHBIX MAaTepHaJoB, B TOM YHCJIE€ HAHOMATEepUajoB, U
HAaHOTEXHOJOIHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIpPHOOpOB,
ra3opa3psAHbIE JIAMIIbI, IOJYPOBOIHUKOBbIE IPUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JinekTpoguHaMuKa.

Tema 4. Macnummnoe noe.

B3auMogencTBrEe TOCTOSHHBIX MAarHMTOB UM MPOBOJAHUKOB C  TOKOM.
MaruutHoe mone. Bektop MarHuTHOW uWHAYKUMH. I[IpuHIMO Cynepno3uuuu
MArHUTHBIX NOJIEU. JINHUY MarHUTHOU MHIYKIIUU.

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

Cuna Amnepa, e€ HarpaBJIeHHE U MOJYJIb.

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

MarnautHOoe nose B Bemectse. DeppoMarHeTruky, rnapa- U IMaMarHeTUKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOTHMYCCKHC IIPpOHCCChI: IIPHUMCHCHHUC

MTOCTOSIHHBIX MarHMTOB, AIIEKTPOMArHuTOB, TeCTep-MYyJIbTUMETD,
AJIEKTPOABUTATENb SIKOOU, YCKOPUTENH 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMI  WMHIYKOMM  MArHUTHOTO  MOJS  MOJIOCOBOTO M
MOJIKOBOOOPA3HOTO TOCTOSIHHBIX MArHUTOB.

KapTrna nuHui MarHuTHOM MHIYKIUU MOJIS JTMHHOTO MPSIMOTO MPOBOJAHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBue cuibl JIopeH11a Ha HOHBI DJIEKTPOJIUTA.

Habnronenue ABMKEHUsI MyUyKa JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHumn JNEUCTBUS BJIEKTPOU3MEPUTEIBLHOTO npudopa
MAarHUTOJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmuKym.

HccnenoBanne MarHUuTHOTO OIS TIOCTOSIHHBIX MArHUTOB.

HccnenoBanue cBOMCTB (peppOMArHeTHKOB.

HccnenoBanue nericTBYSI IOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

N3mepenue cuiibl Ammepa.

N3ydenune 3aBUCUMOCTH CHIIBI AMIIEPA OT CUJIbI TOKA.

Onpenenenrne MarHuTHOW MHAYKIIMK Ha OCHOBE MU3MEPEHUS CHIIbI AMIIepa.

Tema 5. Inekmpomacnumnan UHOYKYUA.

SIBneHne 2yEeKTpOMarHWTHOM HMHAYKIuU. [IOTOK BekTOpa MarHUTHOU
uaaykiuu. OJIC uHAyKIMu. 3aKoH 3JEKTPOMAarHUTHOM HHAyKuuu Dapajnes.
Buxpeoe anexrpuueckoe nosie. Toku Dyko.

OJIC uHAYKUMM B MPOBOJHUKE, NBUXKYLIEMCS B OJHOPOJHOM MAarHUTHOM
oJIE.

[IpaBuno Jlenua.

NupykruBHOCTh. KaTymika WMHIYKTMBHOCTM B LIENM IOCTOSIHHOIO TOKAa.
Asnenne camonnaykuuu. IJ1C caMOMHAYKIUH.

DHEprusi MAarHUTHOTO TMOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA W TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAA
N€Yb, COJICHOU], 3alllUTa OT JIEKTPU3ALUH TEJ MPU ABUKEHUHU B MArHUTHOM MOJIE
3emiu.

Jemoncmpayuu.

HaOnronenue siBieHUs 3JIEKTPOMArHUTHON UHTYKIIUH.

Uccnenosanne 3aBucumoctd OJIC UHAYKIMH OT CKOPOCTH W3MEHEHHS
MarHuTHOIr'O MOTOKa.



[Ipasuio Jlenua.

[Tanenne marauTa B allOMUHHUEBOM (MEIHON) TpyOe.

SBneHne cCaMOMHAYKITUU.

Uccnenosanune 3apucumoctu J/JC caMOMHAYKIMHA OT CKOPOCTH W3MEHEHMS
CHUJIbI TOKA B LIETIH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npAKMUKYM.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON WHTYKIIUH.

Onpenenenre UHIYKIIMUM BUXPEBOTO MAarHUTHOTO TTOJIS.

UccnenoBanue siBIEHUS] CAMOUHYKIIHH.

COopka Mozienu JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nea 5. Kosie0anus v BOJIHEI.

Tema 1. Mexanuueckue xonebdanus.

Konebarenbnas cucrema. CBOOOJHBIE KOJIEOAHUS.

INapmonnyeckue konebanus. KnHemaTudeckoe ¥ TMHAMHYECKOE OIMCaHUE.
DHEpPreTUUecKoe OMHUCaHue (3aKOH COXPAHEHHUS MEXaHWYEeCKOW sHepruu). BeiBon
JUHAMUYECKOT0 ONMUCAHUsI TAPMOHUYECKUX KOJeOaHUN U3 UX IHEPreTUYECKOro U
KMHEMATUYECKOTO OTTUCAHUS.

Ammnryaa u ¢aza xonebanuil. CBsI3p aMIUTUTYIbI KOJ€OAHUN HMCXOIHOM
BEJTMYHMHBI C aMIUTUTYIaMU KOJIieOaHU# €€ CKOPOCTH M YCKOPEHUSI.

ITepuon u uyactora konebanuid. Ilepmom ManbIX CBOOOJHBIX KoJIeOaHHIT
MaTeMaTH4ecKoro wasiTHuKa. I[lepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTe o 3aTyxaromux KojeOaHusx. BeiHykaeHHbIe kKonebanns. Pe3oHaHc.
Pe3onancHas kpuBasd. BrnusHue 3aTyxaHus Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOAHMSI.

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

Hemoncmpayuu.

3anuch K0ye0aTeILHOTO ABMKCHHUS.

HaGnronenue He3aBUCUMOCTH NEPHOJIa MaIbIX KOJIeOaHUN Tpy3a HA HUTH OT
AMILTATYIBI.

WccnenoBanue 3aTyXamux KOaeOaHU 1 3aBUCUMOCTH TIEpHOJIa CBOOOTHBIX
KOJI€0aHHI OT COMPOTUBIICHUSI.

UccnenoBanue kosnebaHui TIpy3a Ha MACCUBHOM TIPYXHUHE C IEJbIO
dbopMupoBaHUs MPEICTABICHUN 00 UICATBHOM MOJIENN TIPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU MPU KOJeOaHUAX Tpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKICHHBIX KOJTCOAHUIA.

Habmronenue pezonanca.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmuKym.



N3mepenue mneprona CBOOOJHBIX KOJI€OAHUI HUTSIHOTO W MPYXUHHOTO
MasTHUKOB.

W3yyeHue 3aKOHOB JBUKEHHUS Teja B XOJ€ K0JeOaHU Ha yIPYyTroM MOJABECE.

N3yueHue ABMKEHUS HUTSAHOTO MasiTHUKA.

[IpeobpazoBanue 3HEPTUM B IPYKUHHOM MasiTHHUKE.

HccnenoBanue yObIBaHUS aMITUTYIbI 3aTyXaIOMIMX KOJICOAHUIA.

NccnenoBanue BRIHYKICHHBIX KOJICOAHUM.

Tema 2. dnekmpomazcnumnuple KoneOAHUA.

Konebarenbubiii koHTYp. CBOOOAHBIE SJIEKTPOMATrHUTHBIE KOJEOAHUS B
uaeasbHoM KosiebarenbHOM KoHType. Popmyna Tomcona. CBsi3b aMIUIUTYbI
3apsjia KOHJEHCATOpa ¢ aMIUIUTYI0M CUIIBI TOKa B KOJIEOATEILHOM KOHTYPE.

3aKOH COXpAaHEHUs YHEPTUU B UACAITBHOM KOJIeOaTeIbHOM KOHTYDE.

3aTyxaroume AJEKTPOMArHUTHBIE KoJieOaHusl. BrinyxneHnbie
JIEKTPOMAarHUTHBIE KOJIEOAHUSI.

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

CunyconmanbHbId NEPEMEHHBIM TOK. Pe3nmcrop, KOHAEHCATOp M KaTyllka
MHAYKTUBHOCTH B LIE€NU CHUHYCOWJAIBHOIO MEPEMEHHOIO TOKa. Pe30HAaHC TOKOB.
Pe3onanc HanpsikeHUN.

WneansHbiit  Tpancpopmarop. IlpousBoactBo, mnepenaya u morpediieHue
AJEKTPUYECKON YJHEPTHUH.

DKOJIOTUYECKHE PHUCKM TpU MPOU3BOACTBE 3JeKTpo3Hepruu. KynbTypa
VCIIOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HHU.

TexHuyeckre yCTpOWCTBA U TEXHOJOTHMUYECKHE MPOLECCHI: SJIEKTPUYECKUM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepeay.

Jemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBHCHUMOCTb 4aCTOTBI CBOOOHBIX KOJIEOAHUHM OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHMIA.

I'eneparop He3aTyXarOIIKUX IEKTPOMArHUTHBIX KOJIEOAHMI.

Mopeinp 31eKTpPOMarHuTHOTO TeHEPaTopa.

BriHyX/1eHHBIE CHHYCOUIATBbHBIE KOJICOaHusI.

Pe3ucrop, kaTyiika MHAYKTUBHOCTH W KOHJAEHCATOP B IIENU IMEPEMEHHOTO
TOKA.

Pe3onanc mnpu 1mocCienoBaTENbHOM COEAUHEHHWHM PE3UCTOPa, KATYIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

YceTpoicTBO ¥ IPUHINI ISUCTBUS TpaHchopmaTopa.



Mojienb TUHUY 3JEKTpOIEepeiadn.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomol, npAKmMuUKym.

N3yuenue Tpanchopmaropa.

HccnenoBanne mEpeMEHHOTO TOKA Yepe3 MOCIEAOBATEIbHO COCAMHEHHBIC
KOH/ICHCATOp, KaTyIIKy U PE3UCTOP.

HaGnronenue 35eKTpoMarHiTHOTO pe30HaHca.

HccnenoBanme pabOThl HICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpOMazZHUNIHbLE G0JIHbL.

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

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IymoBoe 3arps3HeHHe OKPYKAIOLIEeH cpebl.

DNEeKTPOMarHUTHbIE BOJIHBI. Y CJIOBUS U3IyUYEHUS SJIEKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTalsi BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CpoiicTBa  DNMIEKTPOMAarHUTHBIX  BOJH:  OTpPaKEHUE,  TMPEJIOMIICHHE,
HOJISIpU3aIysl, UHTepPepeHus u audpakuus.

[lkana 371eKTpOMarHUTHBIX BOJH. IIpuMeHeHne 371eKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagoOCBsI3U U TeJeBUACHUS. Pagrnonokars.

DNEKTPOMarHUTHOE 3arPsA3HEHNE OKPYKAIOIICH CPeIbl.

TexHudyeckue yCTpOWCTBA U MPAKTUUYECKOE MPUMEHEHHE: MY3bIKaJbHbIC
UHCTPYMEHTBHI, pajap, paJuonpuéMHIK, TeJIeBU30p, aHTeHHa, TeiaedoH, CBY-neus,
yJIbTPa3BYKOBasl JUATHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

O6pazoBanue 1 pacpOCTPaHEHUE TOMEPEYHBIX U MPOJAOTBHBIX BOJH.

KoneObmromieecs Teino Kak HICTOYHUK 3BYKa.

3aBUCUMOCTb JIJIMHBI BOJIHBI OT YaCTOThI KOJICOaHUH.

HaGnronenue orpaxkeHus: U NpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenne natepdepeHny u AuPpakini MEXaHHIECKUX BOJTH.

AKYCTHYECKHM PE30OHAHC.

CBoiicTBa yJabpTpa3ByKa U €ro MIPpUMEHEHHE.

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

HccnenoBanme CBOMCTB 3EKTPOMArHUTHBIX BOJH: OTPaKEHUE, IPETOMIICHUE,
noJsipu3anus, 1udpakuus, THTephepeHIIHs.

Oo6Hapyxenue nHGHPaAKPaCHOTO U YIAbTPahUOIETOBOTO U3ITYUCHHIH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomut, nPAKMUKym.



N3yuyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

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

OTtpakenue cBera. 3aKoHbI OTpaxkeHus cBeta. [locTpoeHue n3o0paxkeHUi B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenominenue cBeTa. 3aKOHBI IPEJIOMIICHUSI CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHusi. OTHOCUTENBHBIN MOKa3aTeb npesoMieHus. [IocToSHCTBO 4acTOThI
CBETAa U COOTHOLLICHUE JJIMH BOJIH IIPH MIEPEX0I€ MOHOXPOMATHUUYECKOTO CBETA YEPE3
TpaHUILly 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. DOKYCHOE pacCTOsTHUE
U ONTUYECKAasl CHJIa TOHKOM JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PacCTOSIHUSI TOHKOM
chepudeckoil JWH3BI OT €€ TEOMETPUM M OTHOCHTEIBHOTO TIOKA3aTess
IIPEJTIOMIICHHUSL.

dopmyia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIUH30M.

Xoa ayda, MPOLICANIErO JMH3Y IOJI MPOU3BOJBHBIM YIJIOM K €€ TIJIaBHOM
ontuueckoil ocu. IloctpoeHne wu300pakeHUH TOUKHM M OTpe3Ka MNpsSMOH B
COOMPAIOUIUX U PACCEUBAIOIIUX JIMH3AaX U UX CUCTEMAX.

OnTtuyeckue mpubopsl. Paspemaromas crnocoOHOCTh. a3 kak omTuueckas
cucTema.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wurepdepennusi cBera. KorepeHTHble HCTOYHUKH.
YcaoBusi HaOMOIEHUS MAaKCUMyMOB W MHUHMMYMOB B HWHTEphEpPEHITMOHHON
KapTUHE OT [JBYX KOI€PEHTHBIX HCTOYHMKOB. IIpumepsl Knaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuusa cBera. JudpakiuoHHas pemérka. YCJIOBHE HaOIIOICHUS
[JIaBHBIX ~MAKCMMYMOB T@pH NAJCHUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckre YCTpPOWCTBA M TEXHOJOTMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckor, Qoroanmapar, MUKPOCKOI, MPOCKIMOHHBIN armapar, MPOCBETICHUE
ONTHUKH, BOJIOKOHHAS] ONTUKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



UccnenoBanue npeoMIIeHUs CBETA.

HaGnronenue nosHOro BHyTpEHHET0 OTpakeHusi. Mojienb CBETOBOIA.

HccnenoBanne xoaa CBETOBBIX ITYYKOB 4YEpPE3  IUIOCKONAPAJUIEIBbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue cBOMCTB N300paKeHUH B JTMH3AX.

Mogenu MUKpocKomna, TEJIECKOIa.

Habnronenue nuarepdepeHinu crera.

Habmronenne 1iBETOB TOHKUX TUIEHOK.

HaGnronenue nudpaxium ceera.

Nzyuenue nudpakiinoHHON pEmETKH.

HaGnronenue nudpakiimoHHOTO CeKTpa.

Habnronenue nucnepcuu cBera.

HaGnronenue nonsipuzanuu cBeTa.

[IpumeHeHue MONSTPOUIOB JIJIsl U3YUCHUS] MEXaHUYECKUX HAIIPSIKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmuKym.

N3MepeHune nokazaress nperoMIIeHUs CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUSL OT BemiecTBa (Ha
OpUMEPE 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, HTEPPEPEHITNN U TOISPU3AIIN CBETA.

N3ydenue nossipu3aluy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenune nuntepdepeHIinm JIa3epHOro U3JIyYeHHs 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 cIeIUAJIBLHONH TEOPUU OTHOCUTEJIbHOCTH.

I'paHunIBl TPUMEHUMOCTH KJIACCUYECKOM MEXaHUKH. [[oCcTymaTs! crienuanbHON
TEOPUU OTHOCUTEIBHOCTH.

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

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MacChl C SHEPrUel U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTUs
MOKOS.



TexHuyeckre YCTpOHCTBA M TEXHOJOTHYECKUE IPOIECCHl: CIyTHUKOBBIC
NPUEMHHKHU, YCKOPUTEIH 3aPSKEHHBIX YaCTHLL.

YueHuueckuit SKCIEPUMEHT, 1a00PaTOPHBIC pa0OThI, MPAKTUKYM.

OnpeneneHve UMIMyJbca U SHEPrUU  PEJSITUBUCTCKUX — YacTull (1o
dboTorpadgusM TPEKOB 3apsHIKEHHBIX YACTHUI] B MATHUTHOM II0JIE).

Pa3nen 7. KBanroBas ¢pusuka.

Tema 1. Kopnyckyaapno-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 horodddexra. YpaBHeHue
OitamreitHa s hotodddexra. «KpacHas rpanuiay gorodrddekra.

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

BonHoBseie cBoiicTBa yactull. Bosiabl e bpound. [InvuHa BomHbl ae bpoitns u
pasmepnsl o0JlacTU JIOKaJIM3allMM  JBWXKYyIIeHcs dacTuiel.  KopryckymnspHo-
BOJIHOBOM qyanusM. J(udpakuus 31eKTpOHOB Ha KpUCTAIIaX.

Crnemnduka n3mepeHuit B Mukpomupe. COOTHOIIEHUS HEOMpeaeTEHHOCTEN
I'eiizenbepra.

TexHu4yeckre YCTPONCTBA M TEXHOJOTHYECKHE TMPOLECChl: CIIEKTPOMETD,
¢doTosnemMeHT, (HOTONATUYMK, TYHHEIBHBI MHUKpPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Hemoncmpayuu.

dotor(pdekT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHEToO (poToadekTa.

UccnenoBanne 3aBUCUMOCTH  CONPOTHUBIEHUSI  MOJYNPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeronuon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomut, npaKxmuKym.

Hccnenosanue poropesucropa.

N3mepenune nmocrossHHOM [limanka Ha ocHOBe HccienoBanus Gororddekra.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOANO]] OT HAIIPSIKEHUS.

Tema 2. @u3zuka amoma.

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

[Toctynatel bopa. M3nyuenue u noryomieHrue GOTOHOB MpU MEPEXOe aToMa
C OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOM.



Buapl ciektpoB. CiekTp ypOBHEN 3HEPTUH aTOMa BOJAOPOA.

CnoHTaHHOE M BBIHYKJIEHHOE U3Ty4YeHHUe cBeTa. Jlasep.

TexHHUeCcKre YCTPOMCTBA M TEXHOJOTMYECKHUE IIPOLECCHI: CIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBINA KOMIIBIOTED.

Hemoncmpayuu.

Mogens onsita Pezepdopna.

HalGnronenue iMHeyaThIX CIIEKTPOB.

Y CTpONCTBO U AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHL.

Omnpenenenre JUIMHBI BOJHBI J1a3€PHOTO U3TYUYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, npaKmuKym.

Habmronenue nuHeHyaTOro crekTpa.

HccnenoBanne CreKTpa pa3peKEHHOr0 aTOMapHOTO BOJOPOAA U U3MEpPEHHUE
noctosiHHoM PunOepra.

Tema 3. Qu3uka amomHo20 A0Pa u INEMEHMAPHBIX YACHIUY,.

Hyxnonnass mozens simpa ['elizen6epra—lBanenko. 3apsa sigpa. MaccoBoe
yucio sapa. N30Tomnsl.

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

3aKOH paJUOAKTUBHOIO pacnajga. PaauoakTUBHBIE H30TOIBI B IPUPOJE.
CBoiiCTBa MOHM3UPYIOLIETO MW3Ty4YeHUs. BiMsHuE paguoakTUBHOCTH HA KUBbBIC
opranusmbl. EctrecTBeHHBIN QoH n3nydeHus. Jlozumerpus.

DHeprus CBsA3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jledext macchl sapa.

SAnepubie peakuuu. [lenenue u cuntes saep. AnepHeie peaktopsl. [Ipobnemsl
YIPABJISIEMOTO TEPMOSAEPHOIO CHHTE3a. OJKOJOTMYECKHE ACHEKThl PpPa3BUTHUSA
AJIEPHON SHEPTETUKH.

Mertoapl perucTpaluy U UCCIEN0BAHUS SJIEMEHTAPHBIX YACTHUL.

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

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

EnuHcTBO pU3nyeckoil KapTUHBI MUPA.

TexHu4yeckue yCTpoMCTBAa U TEXHOJOTHYECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buiibcona, simepHbIil peakTop, TepMOSIEPHBINA peakTop, aToMHast 60M0a, MarHUTHO-
pe3oHaHcHas Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanue TpekoB yacTull (110 rOTOBBIM (hoTorpadusm).

HccnenoBanue paanoakTUBHOTO ()OHA C UCIIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHus: 0eTa-4acTUl] ATFOMUHUEM.

Paznen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BuTHs actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
acTpoHoMUHU. [IpUMEHHMMOCTb 3aKOHOB (PU3UKH [JIsi OOBSCHEHUS MTPHUPOABI
KOCMHYECKUX OOBEKTOB.

Metonbpl acTpOHOMHYECKHX ucchenoBaHuid. (COBPEMEHHBIE ONTHYECKHE
TEJIECKOIBI, PAJHOTEIECKOIBI, BHEATMOC(EpHAst aCTPOHOMHSI.

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

ConHeyHas cucrema.

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

3BE3/1bl, UX OCHOBHbBIEC XapaKTEPUCTUKH. J(MarpaMma «CeKTpalibHbINA KIacc —
CBETHUMOCTb». 3BE3/bl TIJIaBHOW MOCIEI0BATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» I 3BE3] TJIABHOM IMOCJIEIOBATEILHOCTH. BHYTpEHHEE CTpOCHHE
3BE31. COBpEMEHHBIEC MPEACTABICHUS O MPOUCXOXKACHUU U 3Bomtonuu ColHIa u
3BE3/1. DTaIlbl )KU3HU 3BE3]L.

Mueunsiii I[lyte — Hama I'amaktuka. Ilomoxenue u aBwxkeHue CoiHIA B
lNamaktuke. Tumnbl ramakTuk. PaguoranakTuku ¥ KBa3apbl. YEpHBIE ABIPHI B AIpAX
raJaKkTHK.

Bcenennas. Pacmupenune Beenennoii. 3akon Xab66ma. Pazboeranne ramakTuk.
Teopus bonpmoro B3psiBa. PeMKTOBOE U3ITyYEHHE.

Macmrabnas ctpykTypa Beenennoit. MerarajgakTuka.

Hepeménnpie npobsieMbl aCTPOHOMUH.

Yuenuueckue naonrooenus.

HaGnronenus 3BE3qHOTO HEOA HEBOOPYKEHHBIM TJIA30M C HCITOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUHN JJIs1 ONpeeNICHUs MOJI0KEHNsI HEOECHBIX 00HEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be31Msi CeBEpHOro MOJyIIapus U SpKUe
3BE3/ILI.

HaGntonenuss B Ttenmeckon JIyHbI, MJIaHET, TYMaHHOCTEHM M 3BE3THBIX
CKOIUIEHUM.

Du3nyecKnil MPAKTHKYM.

Cnoco0bl n3MepeHust PU3NYECKUX BEUYUH C MCIOJIb30BAHMEM aHAJIOTOBBIX
U IUGPOBBIX UZMEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOIIFOTHBIC U OTHOCUTEIHHBIC TTOTPEITHOCTA U3MEPCHUI (DHU3NICCKUX BEITHYMH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX HU3MEPEHUH, HCCICIOBAaHUN  3aBUCHUMOCTEH
bU3UYECKNX BEJIWYWH, MPOBEPKa MNPEIJIOKEHHBIX THUIOTE3 (BbIOOp M3 padoT,
ONMCAHHBIX B  TEMAaTHYECKUX  paszaenax «YUYCHUUYECKHU  SKCIIEPUMEHT,
nabopaTopHbie pabOThI, TPAKTHUKYM).

O06o01maroiiee NOBTOPEHNE.



O06001eHne U cucTeMaTu3alus CoAepX aHus pa3fenoB Kypca «MexaHuKay,
«MonekynspHas Qu3uka U TEpMOAMHAMHUKA», «DJIEKTpoanHaMuKa», «Konebanus
U BOJHBD, «OCHOBBI CHEUHUATLHON TEOPUU OTHOCHUTENIbHOCTH», «KBaHTOBas
duznkay», « JIEMEHTbl ACTPOHOMHUH U aCTPOPUZHKNY.

Ponp Qusmkn u acTpoHOMHM B DIKOHOMHYECKOHM, TEXHOJOTHYECKOM,
COLIMAJIbHOW M 3THYECKOHN cepax AEsITeIbHOCTH YEJI0BEKA, POJb U MECTO (PU3UKU
U aCTPOHOMHH B COBPEMEHHOI HAay4YHOU KapTHHE MUpPa, 3HAUCHHUE OMHCATENIbHOH,
CUCTEMATU3HUPYIOLEH,  OOBSICHUTENbHOM W  MNPOTHOCTUYECKOM  (PyHKUHUU
duznyeckoit TeopuH, posb GU3NUECKON Teopuu B (OPMUPOBAHUU MPEACTABICHUIN
0 ¢u3MUECKON KapTHHE MUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MIPEACTABICHUI O IPUPOJIE.

MexknpeaMeTHbIe CBA3H.

N3yuenue kypca pusuku yriryos€HHoro ypoBHs B 11 kitacce ocymecTBisercs
C yu€TOM cOJepKaTelIbHbIX MEXIPEIMETHBIX CBA3€H C KypcaMH MaTeMaTHKH,
OHMOJI0THH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Mescnpeomemnple noHaAmMuUA, C6A3AHHBLE C UFYUEHUEM MEMOO08 HAYYHO20
nO3HaHuA: SBICHWE, Hay4YHbIA (PakT, rumoresa, (pusmyeckas BEIUYMHA, 3aKOH,
TEOpUsl, HAONIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHHUE, MOJAEIb, H3MEPEHHUE,
MOTPENTHOCTH U3MEPEHHM, U3MEPHUTENbHBIE TPUOOPHI, ITUBpOoBast 1adbopaTopusi.

Mamemamuxka: pelmieHUe CUCTEMbl 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 momOOHUS TPEyTrOJbHUKOB,
oTmpe/eieHre MIOMIAIN IIIOCKUX GUTyp U 00bEMa Tell.

Buonozus: »>nextpuueckue SIBICHHUS B KUBOW NpUpoOJE, KosieOaTelbHbIE
JIBUKEHUS B JKMBOM MPUPOJE, SKOJOTUYECKUE PHUCKH TpU TMPOU3BOJCTBE
ANEKTPOSHEPTHH,  AJIEKTPOMAarHUTHOE  3arpsA3HEHUE  OKpYyKaroUleldl  cpensl,
yIbTpPa3ByKOBasi TUArHOCTHKAa B MEIULIMHE, ONTUYECKUE SBIICHUS B KUBOU
IPUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAIIINYECKasi CTPYKTypa TBEPIBIX
TEJ, MEXaHU3MbI 00Pa30BaHUs KPUCTAINTMYECKOMN PEIIETKH, CHIEKTPAIbHBIA aHAIIN3.

T'eocpagpua: marHuTHblE TONKOCA 3€MJIM, 3aJ€KH MarHUTHBIX Py,
dboTocrEMKa 3eMHOI TOBEPXHOCTH, cericMorpad.

Texnonocua: TnpUMEHEHUE TOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHuTOB,
AJeKTpoJBUraTeNb SIKOOH, TeHepaTop MEPEMEHHOrO0 TOKAa, WHIYKUHUOHHAs IMeub,
JVMHUMU 3JIEKTpONepeiay, 3IeKTPOJIBUraTesb, pajgap, paiuonpuéMHUK, TEIEBU30D,
antenHa, tenedon, CBYU-meub, ynpTpa3ByKoBas JHAarHOCTHMKa B TEXHUKE,
IPOEKLMOHHBIN anmapaT, BOJOKOHHAs ONTUKA, COJTHEUHas Oarapesi, CIlyTHUKOBBIE
NPUEMHUKH, SJIEPHAsE SHEPTETUKA U SKOJIOTMYECKHE aCIIEKThl €€ pa3BUTHSI.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4yHOCTHBIE pe3yJbTaThl OCBOCHHMA ydeOHoro mnpeamera «Duzukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTh 00YYaroIIMXCsl PYKOBOACTBOBATHCS
c(hOpMUPOBAHHONW BHYTPEHHEW MO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUi, TO3UTUBHBIX BHYTPEHHHX  YOEXKJECHHH, COOTBETCTBYIOIIMX
TPaJULIMOHHBIM LEHHOCTSIM POCCHICKOro OOIIEeCTBa, PACIIMPEHUE KUZHEHHOIO
ONbITA M ONBITA ACSITEIBHOCTH B MPOLECCE peaIu3allid OCHOBHBIX HAINPABICHUN
BOCIIUTATENIBHOW JI€SITENHbHOCTH, B TOM YKCJIE B YACTH:

rPaKAAHCKOT0 BOCIIUTAHMSA:

e c(hOPMHUPOBAHHOCTH IPAXKIAHCKON MO3UIIUU 00YUAIOLIErocs Kak akKTHBHOTO
Y OTBETCTBEHHOI'O YJIEHA POCCUKCKOr0 OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOILICUYETIOBEUECKUX T'yMAaHUCTHUECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

* TOTOBHOCTbh BECTH COBMECTHYIO JCSITEIBHOCTh B MHTEPECAX IPakIaHCKOrO
oOIecTBa, y4yacTBOBaTb B CaMOYNpaBlIeHHWH B 00pa3oBaTEIbHON
OpraHu3allNy;

e YMEHHME B3aUMOJEWCTBOBATb C  COLMAJIbHBIMA HMHCTHUTYTaMHU B
COOTBETCTBHUH C UX (QYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K T'YMaHUTApPHOU U BOJIOHTEPCKOMN AECATEIBHOCTH.

NATPUOTHYECKOI0 BOCTIMTAHMSA:

e c(hopMHPOBAHHOCTH POCCUHCKOU TpaXkIaHCKOH WJICHTUYHOCTH,
NaTpUOTU3MA;

e IIEHHOCTHO€ OTHOIIEHHE K TOCYyAapCTBEHHBIM CHUMBOJAM, JOCTUKEHUAM
POCCUHCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

e c(OPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBECHMUS;

* CHOCOOHOCTH OILICHMBATh CUTYAIMIO0 U MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSICh Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTHU, B TOM
YHUCJIE B I€ATEIbHOCTH YYEHOT0;

e OCO3HaHHE JUYHOTO BKJIAJa B MOCTPOCHUE YCTOWYMBOTO Oy aYIIETO.

3CTETHYECKOI0 BOCIIUTAHMSA:

e DCTETUYECKOE OTHOLIEHHE K MHpPY, BKIIOYAs JCTETUKY HAYYHOIO
TBOPUYECTBA, MPUCYIIETO (PU3NYECKON HAYKE.

TPYAOBOI0 BOCIIMTAHUS:



WHTEpeC K pa3IudHbIM chepaM MpodhecCHOHATBHON JeATEILHOCTH, B TOM
YHCJIC CBA3AHHBIM C (PU3UKOH U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN
BBIOOp Oynayiel npogeccuu U pean30BbIBaTh COOCTBEHHBIE KU3HEHHbIE
IJIAHbI;

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

IKOJIOI'H4Y€CKOI0o BOCIIMTAHUA

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

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

paclIMpeHre OMNbITA AESATEIbHOCTH HKOJOTMYECKON HANpaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUU 10 (PU3HUKE.

HECHHOCTH HAYYHOI'O ITO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NYECKON HAYKHU;

OCO3HAaHME IIEHHOCTU HAy4YHOW AESATEIbHOCTH, FOTOBHOCTH B IMpoOIEcce
U3ydeHUs: (PU3MKM OCYIIECTBISATh TMPOCKTHYIO M HCCIEI0BATEIHCKYIO
NEATEeIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIbTATbBI

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

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

ONpENEIATh LEIU IEITEIbHOCTH, 3a/1aBaTh NAapaMeTPbl U KPUTEPUU HX
JIOCTUKCHUS,

BBISBIISITh 3aKOHOMEPHOCTHM H IIPOTHUBOPEUMS B PacCMaTPUBAEMBIX
(bU3UYECKUX SBJICHUSIX;

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

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLEHUBATh COOTBETCTBUE
pE3YyJIbTATOB LIEJISIM, OLICHUBATH PUCKU MTOCIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBATh M  BBIMOJHATHE PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYAJILHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILICHUE MTPU PELICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBble ucciieqoBare/iLCKe 1eHCTBUA:

BJIaJICTh HAyYHON TCPMUHOJIOTHEH, KIIOUYCBBIMH TOHSATHUAMU U METOJIaMHU
(bu3HYecKoil HayKH;



BJIAJCTh HaBbIKAMH  Y4EOHO-HCCIIEIOBATEIHCKON u MIPOCKTHOMN
NEeSATeNbHOCTH B 00JAcCTH (PU3UKH, CIIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TOWMCKY METOJOB pEIICHUs 3adad  (PU3HUUYECKOro
COJICpKaHUs, TPUMEHEHUIO PA3JIMYHbIX METO/I0B MO3HAHMUS;

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

BBISIBJISITh TMPUYUHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3Y €€ pelIeHUs, HaXOJIUThb apryMEeHThl s
JIOKA3aTeNbCTBA CBOMX YTBEP)KICHUM, 3a/7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJTU3UPOBATH TOJYYECHHBICE B XOJI€ PEIICHUS 3a/aud pe3yJibTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIJIOBHUSIX;

CTaBUTh U (GOPMYJIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JEATeIbHOCTH, B TOM YHCIIE TIPU U3YUYCHUH (PU3UKH,

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

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00IacTel;
BBIJIBUTAaTh HOBBIC UJIEH, MIPE/jIaraTh OPUTHHAIIBHBIC MOJX0/IbI U PEIICHUS;
CTaBUTh MPOOJIEMBI U 33/1a4l, JOMYCKAIOIIUE aTbTEPHATUBHBIC PEIICHHUSI.

Pabora c nndopmanmueii:

BJa/IE€Th HAaBbIKAMHU MOJydeHUs MH(popMaluu (PU3HUECKOTO COJEpKaHus
U3 HWCTOYHHKOB PA3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIISITH MOUCK,
aHaJIM3, CUCTEMATHU3alMI0 M HHTEPHPETALMI0 HHPOPMALUU PA3THYHBIX
BUJIOB U (hOPM IIpe/ICTaBICHHUS;

OLICHHUBATh JJOCTOBEPHOCTh MH(POPMAIIHH;

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

CO3/1aBaTh TEKCThl (PU3MUYECKOTO COJIEPKaHUS B PA3IMYHbIX (opMarax C
y4€TOM Ha3zHayeHus HUHGOpMalMM M UENEeBOM ayAUTOpUH, BBIOMpas
ONTUMAJIBHYIO (POPMY IIPECTABICHUS U BU3YaTH3AIIH.

KoMMmyHMKATHBHBIE YHMBeEpPCAJbHbIE YueOHbIe NeiCTBUA:



OCYIIECTBISATh OOIIEHHE Ha Yypokax (U3MKH U BO BHEYPOUHOU
JESITENIbHOCTH;

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

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3pPEHHSI C HCIIOIb30BaHHEM
A3BIKOBBIX CPEJICTB;

MOHUMATh M UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAaHTHOW U MHIUBUIYaTbHOU
paboThI;

BbIOMpaTh TEMATHKy U METOJbI COBMECTHBIX ACHCTBHM C y4€TOM OOLIUX
MHTEPECOB M BO3MOXKHOCTEH Ka)/I0T0 4jieHa KOJIICKTHBA,;

OPUHUMATh 1€JI1 COBMECTHON JI€ATENbHOCTH, OpPraHU30BBIBaTh U
KOOPJIMHUPOBAaTh JEUCTBUS 1O €€ JOCTHXKEHHUIO: COCTaBIATh IJIaH
NEUCTBUM, pacCIIpelesATh POJIM C YUETOM MHEHUW YYaCTHUKOB, 00CYKIaTh
pe3yJIbTaThl COBMECTHOM paboThI;

OLICHMBATh KAa4e€CTBO CBOET0 BKJIaJa M KAXKJIOTO0 YYaCTHMKA KOMaH/bl B
001Ut pe3ysbTaT o pa3pabOTaHHBIM KPUTEPUSIM;

npeyiaraTh HOBBIE TPOEKTHI, OLIEHWBATh HJEU C TO3UIMH HOBHU3HBI,
OpPUTHHATBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBIISITh TMO3UTHBHOE CTPATETMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTYaLUsX, IPOSIBIISITH TBOPUECTBO U BOOOpaKEHUE, ObITh UHUIIMATUBHBIM.

PeryisiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusanus:

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

CaMOCTOSITENIbHO COCTAaBJIATH IUIAH PEIICHUS PACUETHBIX M Ka4€CTBEHHBIX
3a7a4, TUIaH BBIMOJTHEHUS MPAKTHYECKOH pabOThI ¢ y4ETOM UMEIONINXCS
pECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHUH;

JaBaTh OIICHKY HOBBIM CUTYAIlUsIM;

pacIMpsTh paMKH y4eOHOT 0 peMeTa Ha OCHOBE JIMUHBIX MPEIITOYTCHUH;
JienaTh OCO3HAHHBIM BBIOOp, ApryMEHTHpPOBATh €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHHUBATbH MTPUOOPETEHHBIN OTIBIT;

Croco0CTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO IPYIUIMU B 0OJACTH
($U3MKH, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KYJIbTYPHBIN
YPOBEHb.

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

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



BJIQJIETh HABBIKAMHM II03HABATEJIbHOW pediekcun Kak OCO3HAHUS
COBEPIIAEMBIX JECUCTBUN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIBTATOB U
OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI peIECKCUH JIsl OIEHKU CUTYAIlNH, BHIOOpA BEPHOTO
peleHus;

YMETh OLICHUBATh PUCKA M CBOCBPEMEHHO NPUHUMATH PEIICHUS IO HX
CHIKCHUIO;

IPUHMMATh MOTHUBBI M ApryMEHTHI JNPYTUX NPU AHAINU3E PE3YJIHTATOB
JICATEIILHOCTH,

IPUHUMATH Ce0s1, TOHMMAasi CBOM HEAOCTATKU U JJOCTOMHCTBA,

IIPUHMMATh MOTHBBI M apryMEHThl JAPYTHX NPU AHAINU3E PE3YJIHTATOB
JIEATEIILHOCTH,

MPU3HABATh CBOE MPABO U MPABO IPYTHX HA OLITUOKH.

B mporecce mocTmKeHUsS JTHUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMBI IO
dbu3uke U1 ypOBHS CpeIHEro oOmero oOpa3oBaHUs Y OOyYarolIuXxcs

COBEPIIICHCTBYETCS HYMOIIMOHAIIbHBIH WUHTEIUICKT, IpeoJar oI
c(hOpMUPOBAHHOCT:
e CaMOCO3HAHMS,  BKJIIOYAIONIIETO  CHOCOOHOCTh  MOHUMATh  CBOE

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

CaMOPETYJIMPOBAHUS, BKIIOUYAIOIIECT0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJEHHUE, CITIOCOOHOCThH aTanTHPOBATHCSI K
HYMOIMOHAIILHEIM W3MEHEHUSIM WM TIPOSBIATH THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHE MOTHBAILIUU, BKIIIOYAIOIIEH CTPEMIICHHE K JOCTUXKEHHUIO LIETTU
U yCIIeXy, ONTUMU3M, HHUITUAaTUBHOCTh, YMEHHE JIEHCTBOBATh, UCXOJIS U3
CBOHX BO3MOKHOCTEH;

OMIIATUU, BKJIIOYAIONIEH CIIOCOOHOCTh TOHHUMATh  HAMOIIMOHAILHOE
COCTOSIHME JPYTUX, YYHUTHIBATh €ro IMPHU OCYIICCTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO U COINEPEKUBAHUIO;

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

INPEJIMETHBIE PE3VJIbTATDI

K xonity o6yuenusi B 10 knacce npeIMEeTHbIC pe3yIbTAThI HA YTITyOJIEHHOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



MOHUMATh POJb (PU3HMKH B OKOHOMHYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COIMAJIbHOW M OSTUYECKOM cdepax NedaTebHOCTH
YeJI0BEKa, PoJib U MeCTO (PU3UKHU B COBPEMEHHON HayYHOU KapTUHE MHpA,
3HAYEHUE OIHCATEIbHON, CUCTEMAaTU3UPYIOLIEH, OOBSICHUTENBHOU U
IIPOTHOCTUYECKON  (DYHKIUKA  (PU3HMYECKOH TEOpUH — MEXaHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKU, POJb (U3UUYECKON TEOPHUH B
dbopMupOBaHUHU MPEICTABICHUN O PU3NUECKON KapTUHE MUPA;

pasinyaTth yCIOBUSI IPUMEHUMOCTH MOJieel (pU3nuecKux Tel U MPoIecCoB
(stBNICHMIT): WHEpIMANbHAs CHCTeMa OTcuéra, aOCONIOTHO TBEPAOE TEIo,
MaTepHalibHasi TOYKa, PABHOYCKOPEHHOE JBU)KEHHE, CBOOOIHOE TaJICHUE,
aOCOJIIOTHO yIIpyTas naedopmalus, aOCOJIOTHO YNPYyroe U abCOITIOTHO
HEYINPYroe CTOJKHOBEHHMS, MOJEINW Trasza, >XUIKOCTH U TBEPAOrO
(KpUCTaJUTMYECKOT0) Tea, UIealIbHbIA Ta3, TOUCUHBIN 3apsi/l, OJJHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTh yCioBHsS (TpaHUIbl, 00JIaCTH) NPUMEHUMOCTH (PU3UUYECKHUX
3aKOHOB, TOHMMAaTh BCEOOMIMI XapakTep (yHAAMEHTAIbHBIX 3aKOHOB U
OTPAHUYEHHOCTh UCIOJb30BAHUS YACTHBIX 3aKOHOB;

aHAJTU3UPOBATh U OOBACHATH MEXAHUYECKHE MPOILECChl U SIBJICHUA,
UCIIOJIb3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKHU (OTHOCUTEIBLHOCTD
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
JNBIDKEHUS, TpeoOpasoBaHus [amuies Jyisi CKOPOCTH W TEepeMeEIISHUs,
3akOHbl HprOTOHA, TIpUHUOKMN  OTHOCUTENBHOCTH [amuiies, 3aKoH
BCEMUPHOTO TATOTECHUS, 3aKOHbI COXPAHCHUSI UMITYJIbCA U MEXAHUYECKOU
OHEPTUH, CBSI3b PA0OTHI CUJIBI C M3MEHEHHEM MEXaHMYECKOW JHEprud,
yCIIOBUSI paBHOBECUS TBEPJAOrO Tejia), MPU OSTOM  HCIOJIb30BATh
MaTEMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKA3bIBATh YCIOBUS IPUMEHUMOCTH
(u3MUecKMX 3aKOHOB: IpeoOpa3oBaHuil ['anmuiesi, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHECHUS HUMITYJIbCA U MEXAHUYECKOU
DHEPIryHU, 3aKOHA BCEMUPHOTO TATOTEHHUS;

aHAJIM3UPOBATh U OOBSCHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIOJb3YS
ocHoBHble moJoxxkeHuss MKT wu 3akoHbl MOJIEKYJApHON (U3UKH U
TEPMOJAMHAMHUKU (CBA3b JAaBJCHUS HWJEAJbHOIO Ta3a CO CpelHel
KUHETHYECKOW JHEPTUEN TEIUIOBOTO JBWXKEHHS W KOHLEHTPALMEU €ro
MOJIEKYJ, CBSI3b TEMIIEpaTyphbl BEIIECTBA CO CpPEOHEW KHUHETUYECKOU
SHEPrueu TEIMJIOBOIO JABUXKEHUS €r0 YacCTHUll, CBA3b JIABJICHUS UIACATBHOTO
raza C KOHLEHTpAallME MOJIEKYJd M €ro TEeMIEPaTypod, ypaBHEHHE
MenneneeBa—Knanenpona, TIepBbli 3aKOH TEPMOIAWHAMMKH, 3aKOH
COXpPaHEHMSI PHEPrUU B TEIUIOBBIX MPOIIECCAaX), MPU 3TOM HCHOJIb30BAThH



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

aHAJTU3UPOBATh W OOBSACHITH DJIEKTPUUECKUE SIBJICHUS, WCIOJIb3YS
OCHOBHBIE TIOJIOKEHHSI U 3aKOHBI AJIEKTPOJAMHAMUKHU (3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsja, 3aKOH KyioHa, MMOTEHIMAIIBHOCTh
AIEKTPOCTATUYECKOTO TMOJIs, MPUHUHUII CYNEPHO3UINU DIICKTPUUECKHUX
MOJIEH, MPU ATOM YKasbiBas YyCJIOBUS NPUMEHUMOCTH 3akoHa Kyiiona, a
TAKXK€ MPAKTUYECKH BAXKHBIC COOTHOIICHMS: 3aKOHbI OMa I y4yacTka
HEeNu W U1 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH Jlxoymsa—JIeHna,
npasuia Kupxroda, 3akonsr @apajes 11t 5JIEKTPoIIn3a);

OMUCHIBATh (PU3UYECKHUE TMPOILIECChl U SBJICHUS, HCIOJb3YS BEIWYUHBI:
NEPEMEILIEHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CHIIA,
MOMEHT CHJIBL, TABJICHHUE, TOTCHIIMAJIbHAS SHEPTUsl, KHHETUYECKAsl SHEPTHS,
MEXaHU4YeCcKasi FIHEPTHsi, padoTa CUJIbI, LIEHTPOCTPEMUTEIIBHOE YCKOPEHHUE,
CUJIa TSDKECTH, CWIA YIPYIOCTH, CHWJIA TPEHMS, MOILMHOCTb, SHEPIUs
B3aMMOJICHCTBUS Tella ¢ 3eMJIEH BOIU3H €€ TOBEPXHOCTH, SHEPTHS YIIPYTon
nedopmali Npy>KUHbI, KOJIUYECTBO TEIJIOTHI, a0CONIOTHAs TeMIlepaTypa
Tena, paboTa B TEPMOJMHAMHUKE, BHYTPEHHSSI JHEPTUsl HUJCATHLHOIO
OJIHOATOMHOTO Ta3a, padoTa UJCANTBHOTO Ta3a, OTHOCUTENIbHAS BIAYKHOCTh
Bo3ayxa, KIIJ[ maeanbHOro TEIUIOBOTO JBHUIATENs; SJIEKTPUUECKOE TOJIE,
HaNpsHKEHHOCTD AJIEKTPUUECKOTO TOJIS, HANPSHKEHHOCTD TOJISI TOUEUHOTO
3apsia WIK 3apsHDKEHHOTO [Iapa B BAKYyME UM B JUAJICKTPUKE, MOTCHIUAI
AIEKTPOCTATUYECKOTO MOJIs, PA3HOCTh MOTEHIMAIOB, JIEKTPOJABHXKYIIAS
ChJia, CUJIa TOKa, HAIPSIKEHUE, MOIIHOCTh TOKA, AJIEKTPUYECKass EMKOCTh
IJIOCKOTO  KOHJIEHCATOpa,  CONPOTHBIIEHHME  y4yacTKa  LEeNu ¢
MOCIEIOBATEBHBIM U MAPAJICTBHBIM COCAMHEHUEM PE3UCTOPOB, SHEPTUS
AIIEKTPUYECKOTO MOJII KOHAEHCATOPA;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUS  (PUBUUYECKUX  SBJICHHM:
MEXaHUYECKOE JBWKEHUE, TEIUIOBOE JBH)KCHHUE YAaCTULl BELIECTBA,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE NBIKEHHE, NU(PQy3us, UcapeHue,
KUIICHUE U KOHJICHCALUS, TIJIABJICHUE U KPUCTAIIM3AllNS, HAIPABJICHHOCTh
TEIUIONEPEAAYH, JICKTPU3ALHNS TEJ, SKBUMOTEHIHAIBHOCTh MOBEPXHOCTHU
3apsKEHHOTO MPOBOIHUKA;

MIPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (PU3UUYECKON BEJIMUYUHBI OT
JPYTOM C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUM, IPU 3TOM KOHCTPYHPOBAThH
YCTAHOBKY, (UKCUpOBaTh pPE3yJbTaThbl TMOJYYEHHONH 3aBUCHUMOCTH
bu3ndeckux BeIMYMH B BHUAC TpadukoB ¢ y4€ToM aOCOIIOTHBIX
IOIPEIIHOCTEW  W3MEPEHMH, JeJaTh  BBIBOABI [0  pe3yjbTaraM
UCCIICIOBAHUS;



IPOBOJNUTh KOCBEHHbIE M3MEpEHUs (U3MUECKUX BEIMYUH, NPU HTOM
BBIOMpATh ONTHUMAIbHBIA METOJI U3MEPEHUs, OLIEHUBATh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH NPSAMbBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH OMNBITHI IO MPOBEPKE MPEIOKEHHON THIOTE3bI: IJIAHUPOBATh
HKCMEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJIyYeHHBIC Pe3yJibTaThl U JeJaTh BBIBOJ O CTaTyce MPeI0KEHHON
TUIOTE3bI;

co0JroaTh MpaBuiia 0€30MacHOTO TPYy/ia MPU MPOBEICHUH HCCIIEA0BaHUMN
B paMKax y4eOHOro DJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHo-
UCCJIEIOBATEIBLCKOW W IPOEKTHOM JIEATEIBHOCTH C MCIOJb30BAaHUEM
U3MEPUTEIIBHBIX YCTPOUCTB U J1a0OPaTOPHOTO 000PYAOBAHMS;

pemarh pacy€THhIE 3aJaud C SBHO 3aJaHHOM W HESABHO 3aJIaHHOU
(u3HYecKO MOJENbI0: Ha OCHOBAaHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJCHM, OTBEYarOmed TpeOOBAaHMIM  3aJIauH,
IPUMEHATH POPMYJIbL, 3aKOHbI, 3aKOHOMEPHOCTH U MOCTYJIAThl PU3NIECKUX
TEOpUl MPHU UCIOJb30BAaHUM MATEMaTHYECKUX METOJOB pPEIICHUS 3ajad,
IPOBOJUTH PACUETHI HA OCHOBAHWU MMEIOIIMXCS JAaHHBIX, aHAIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METO/bl PELICHUS C YYETOM IMOIYYEHHBIX
pE3yIabTATOB;

pemiaTh KadecTBEHHBbIE 3ajaud, TpeOyroliue MpUMEHEHUs 3HaHWM U3
Pa3HbIX pa3lie]oB Kypca GU3MKH, a TAaKXKe MHTETpaluy 3HAHUN U3 APYTHX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATh JIOTHUECKYIO
LENOYKY pacCy>XKJI€HUI ¢ OOPOI Ha U3YUECHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U GU3UYECKUE SBICHUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS JJIg OOBSICHEHUS OCHOBHBIX
OPUHIIMIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX TPOLECCOB;

IPUBOJIUTH IPUMEPHI BKJIAa POCCUICKUX U 3apyOeKHBIX yUEHBIX-(PU3UKOB
B pa3BUTHE HAYKHU, B OOBSCHEHHE IPOLECCOB OKPY)KAIOIIEr0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OLEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOJACTBEHHOM
NEeATENbHOCTH 4YEJIOBEKAa, CBA3AHHOM C (PU3MYECKUMH MPOLECCaMHU, C
MO3UIINI 3KOJOTHYECKON 0€30MacHOCTH, MPEACTAaBIECHUIN O palliOHAILHOM
IPUPOIOIOIH30BAHUN, @ TAK)KE€ PasyMHOM MCIIOJIb30BAHUM JTOCTUNKEHUHN
HAyKX MW TEXHOJOTUW Ui JajdbHEHIIero pa3BUTHUS YEIOBEUYECKOro
00IIIeCTBA;

NPUMEHATh pa3jNyHble CocoObl paboThl ¢ MH(OpMAIHEe (PU3UIECKOro
COJIEp)KaHUsI C HCIIOJIb30BAHMEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTUM, TPU ITOM HCIOJIb30BaTh COBPEMEHHbIE HH(GOPMAIIMOHHbIE



TEXHOJIOTUM IS TIOMCKA, TNEepepadOTKU M TPEAbSIBICHUS Y4YeOHOU U
HAYYHO-TTOMYJISIPHON MH(OpPMAINU, CTPYKTYPUPOBAHUS H UHTEPIIPETAIIUN
uH(pOpMaIMK, TONYYECHHOW W3 pPa3IUYHBIX HMCTOYHUKOB, KPUTHYCCKU
aHATM3UPOBATh  TOJIy4aeMyr  uH(opmaruio W OICHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaK M HA OCHOBE
aHaJIM3a UCTOYHUKA HH(POPMAIIUH;

TIPOSIBJIATH OpraHU3aIMOHHBIC u M03HABATEIILHBIC yYMEHUS
CaMOCTOSTEIILHOTO IPHOOPETEHHS HOBBIX 3HAHUH B MPOIIECCE BHITTOTHCHUS
MIPOCKTHBIX M YU4EOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTth B TpYIIE C KCHOJHEHWEM pa3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAIMOHATLHO PACTIPECIATh ACSITEILHOCTD
B HECTaHJAPTHBIX CUTYaIMsIX, aJCKBaTHO OIICHWBATH BKJIAJ KaXKJIOTO U3
YYaCTHUKOB TPYTIIBI B PEIIICHUE pacCMaTPUBAEMON MTPOOIIEMBI,

MPOSIBJISITH MOTUBAIMIO K Oyayied mpodeccuoHaIbHON AeATEIbHOCTH 110
CHENUATBHOCTIM (QU3HKO-TEXHUYECKOTO MPOQPUIIS.

K xonity o6y4enus B 11 knacce npeIMETHBIC pE3yIbTAThI HA YTITyOJIEHHOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb PUBUKHU B IKOHOMHUYECKOM, TEXHOJIOTMUYECKOM, COLIMATbHON
U ATUYECKON cdepax NesTeTbHOCTH 4YeloBEKa, Pojib U MeCTO (DU3UKU B
COBPEMEHHOW HAyYHOW KapTUHE MHUPA, POJIb ACTPOHOMHUHU B NIPAKTUYECKON
NEATEeIbHOCTH YEJIOBEKA U JaJbHEUIIIEM HayYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUYCHHUE OIMCATEIbHON, CHUCTEMAaTU3UPYIONIeH, OOBSICHUTEIHLHOU U
MPOTHOCTHYECKOW (YHKUUNA (PU3MUECKOW TEOPUU — IJIEKTPOJUHAMUKH,
CHEUUaIbHOM TEOPUU OTHOCHUTEIBbHOCTH, KBAHTOBOW (PU3UKH, PpOJb
dbuzuyeckoid Teopuu B (POPMHUPOBAHUU MPEACTABICHUM O (PU3UUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTUHBI MHpa B OOIMEM psTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEACTABICHUI O IPUPO/IE;
paznuyaTh yCJIOBUS MPUMEHUMOCTH MOJIeeil (PU3NUEeCKUX TeN U POLECCOB
(s1BNEHMIT): OTHOPOJHOE IIEKTPUUECKOE U OJHOPOJHOE MArHUTHOE IO,
rapMOHUYECKHE KoJIeOaHMs, MATEeMaTUYECKUN MAasTHUK, WICAIbHBIN
PYKUHHBIN MasITHUK, rapMOHUYECKHE BOJIHBI, UJeanbHbII
KoJ1e0aTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJIENIel aToMa, aTOMHOTO s/ipa U
KBAaHTOBOM MOJICJIH CBETA;

paziuuath YyCJOBUSl (TpaHUIbl, OOJACTH) MPUMEHUMOCTU (HUIUUYECKUX
3aKOHOB, NTOHMMAaTh BCEOOIIMH XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHHUS,
UCIIOJIb3Ysl OCHOBHBIE TIIOJOXKEHUS M 3aKOHBI JJIEKTPOJUHAMUKH U
CHEUUaIbHOM  TEOpUHM  OTHOCUTENBHOCTH  (3aKOH  COXPAaHEHMS



IEKTPUYECKOro  3apsaa, cuia Awmrepa, cwia JlopeHma, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWHM, TmpaBwio Jlenma, cBsa3p  OJIC
CaMOMHIYKIIMM B DJJIEMEHTE DJJIEKTPUYECKOM LENH CO CKOPOCTBIO
WU3MEHEHHUSI CUJIbI TOKA, IOCTYJIAThI CIIEUAIBHON TEOPUU OTHOCUTEIBHOCTH
OWHIITETHA);

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

ONMUCHIBATh (PU3UYECKHUE MPOLIECCHl U SBJIEHUS, HCIOJb3YysS BEJIUYUHBI:
HaIpPsHKEHHOCTD DJIEKTPUYECKOTO MOJISA, MOTEHIUAN 3JIEKTPOCTATUIECKOTO
IIOJIsl, Pa3HOCTh ITOTEHLUHAJIOB, DJIEKTPOJABWXKYINAs CUJIA, WHIYKIUA
MarHUTHOTO IIOJISI, MarHUTHBIA MOTOK, cwia Amnepa, UHAYKTUBHOCTD,
ANEKTPOABMKYIIAS CUJIa CAMOMHAYKLIHWH, SHEPruUsl MAarHUTHOrO IOJs
IIPOBOJIHUKA C TOKOM, PEIIITUBUCTCKUI UMITYJIBC, TIOJIHASI SHEPT U, SHEPTUs
MOKOSI CBOOOTHOM YaCTHIIbI, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO
Y 3aps] pa, SHEPTUSA CBSI3HU A1pa;

OOBSACHATHL  OCOOCHHOCTH  TMPOTEKaHUS  (PUBUYECKUX  SBJICHHM:
AIIEKTPOMArHUTHasl MHIYKLUS, CAMOUHYKIIUS, PE30HAHC, UHTEPPEPEHIIUS
BOJIH, Ju(pakuus, JUCHEpPCHUs, T[OJHOE BHYTPEHHEE OTpa)KeHHeE,
doTosnextpuaeckuit 3g ekt (bhotodrddexr), anbda- u 6eTa-pacmast aaep,
raMma-usilydeHue saep, Gu3nueckue MpUHIMIbI CIEKTPAIbHOTO aHaln3a
U paboTHI Ja3epa;

ONPEACIIATh HANPABICHUE WHAYKIWA MArHUTHOIO ITIOJISI MPOBOJHUKA C
TOKOM, CUJIbl AMrepa u cuiibl Jlopenna;

CTPOUTH U300pakeHHe, CO3JaBAEMOE TUIOCKUM 3epKajloM, TOHKON JIMH30M,
Y PaCCYUTBIBATBH €I0 XapaKTEPUCTUKH;

IIPUMEHSTh OCHOBOITIOJIATAIOIIME ACTPOHOMUYECKUE MOHATHS, TEOPUU U
3aKOHBl JJI1 aHanmu3a M OOBACHEHHMS  (PU3MYECKUX  MPOIECCOB,
IIPOUCXOJAIINX B 3BE37aX, B 3BE3IHBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpene; ABKECHHS HEOSCHBIX TeJl, BOJIIONMH 3BE3T 1 BeeneHHoi;
MPOBOJUTh HCCIEOBAaHUE 3aBUCUMOCTEH (PU3UYECKUX BEJIMYUH C
UCIIOJIb30BAaHUEM TMPAMBIX HW3MEPEHUW, MpPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH
¢usznyeckux BENMYUH B BHIE TpaduKoB C YYETOM aOCOIMIOTHBIX
IIOTPEIIHOCTE  HM3MEpPEHHUM, JenaTh  BBIBOABI 110  pe3ysbTaTaM
UCCIICIOBAHUS;



MPOBOJUTh KOCBEHHBbIE M3MEpeHUs (U3UYECKUX BEIUYHH, MPU STOM
BBIOMpATh ONTHUMAIbHBIA METOJI U3MEPEHUs, OLIEHUBATh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMBITHI MO MPOBEPKE MPEIOKEHHOM THIOTE3bI: MJIaHUPOBATH
IKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIC Pe3yJibTaThl U JeJaTh BBIBOJ O CTaTyce MPeI0KEHHON
TUIIOTE3HI;

OTUCHIBATh METO/IbI TTOJTYUEHUSI HAYUYHBIX aCTPOHOMHUYECKUX 3HAHUM;
co0JroaTh mpaBuia 0€30MacHOrO TPy/ia MPU MPOBEICHUH UCCIEA0BaHUN
B paMKax y4eOHOrOo OKCIEPUMEHTa, TMpaKTUKymMa ©  y4eOHO-
UCCJIEIOBATENILCKOW U TMPOEKTHOM JIEATENbHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIIBHBIX YCTPOUCTB U 1a00paTOPHOro 000pYAOBAHMUS;

pemaTe pacy€THBIE 3aJa4d C SIBHO 33JaHHOM M HESIBHO 33JaHHOU
¢dbu3nUecKoil MOJENbl0: HAa OCHOBAaHWM aHalW3a YCJIOBHUS BBIOMPATH
dbusnueckue MoOJeNH, OTBEYAlolIue TpeOOBaHUSM 3aJayd, MPUMEHATH
dbopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTU M TOCTYNaThl (PU3NYECKUX TEOPH
OpU  HUCIIOJIB30BAaHUM MaTeMaTHYECKUX METOJOB pEIICHUS  3ajad,
MPOBOJAUTH PAcUEThl HA OCHOBAHUU UMEIOIIUXCS JaHHBIX, aHAIM3UPOBATH
pe3yJbTaThl U KOPPEKTUPOBATH METOJbI PELICHUS C YUETOM MOJYyYEHHBIX
pe3yIbTaTOB;

pemiaTh KayecTBEHHbIE 3ajaud, TpeOyrollue MPUMEHEHUs 3HaHUM U3
pa3HbIX pa3JenoB Kypca PU3MKH, a TAKKE UHTETpallii 3HAaHUN U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATh JIOTHUECKYIO
LENOYKY pacCy>XI€HHI ¢ OOPOI Ha U3yUECHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U GU3NYECKUE SIBJICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
MPUHIUAIIOB 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
pPa3BUTHUE TEXHUKHU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLEHUBATH MOCIEACTBUS OBITOBOM M MIPOU3BOACTBEHHOM
JeSITEIbHOCTH 4YeJIOBEKa, CBSA3aHHOM C (PU3MYECKHMMM IpOlLieccaMu, C
MO3UIIUNA SKOJIOTUYECKON 0€30MaCHOCTH, MPECTABICHUN O PAIIMOHATIEHOM
IPUPOAOIIOIH30BAHUN, @ TAK)KE€ Pa3syMHOM MCIOJIb30BAHUM JTOCTUKEHUN
HAayKd M TEXHOJOTHM Uil JAIbHEHIIETrO Pa3BUTUS YEJIOBEYECKOTO
00IIIeCTBA;

NPUMEHSTh pa3IudHbIe CIOCOObI paboThl ¢ MHGOpMaIel (HU3NIECKOro
collepKaHUsi C UCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX



TEXHOJIOTUH, TIPU ITOM HCIOJIH30BaTh COBPEMEHHBIE WH()OpPMAIIMOHHBIC
TEXHOJIOTHUM IS TIOMCKa, TEpepadOTKH W TPEABSIBICHUS YYCOHOW U
HAyYHO-TIOMYJISIPHOU WH(OPMAIUH, CTPYKTYPUPOBAHUS U HHTEPIIPETAITUN
uHhOpMAITMH, TONYYECHHOW W3 pPa3IUYHBIX HMCTOYHUKOB, KPUTHYCCKU
aHAJIM3MPOBATh  IMOJyYaeMylo  uH(pOpMamwioO W  OLCHWBAaTh €8
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMCIOIIUXCS 3HAHUH, TaK M HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOPMAIINH;

TIPOSIBJISTH OpraHU3aIMOHHBIC u ITO3HABaTEIbHBIC yMEHUS
CaMOCTOSITEIIbHOTO TPHOOPETCHIS HOBBIX 3HAHUH B MPOIIECCE BHITTOTHCHUS
MIPOCKTHBIX M Y4eOHO-UCCIICA0BATEILCKUX PadoT;

paboTaTh B TPYIIIC C MCIOJHEHHWEM pa3JIMYHBIX COIHUAIBHBIX POJICH,
IUTAHUPOBATh PaOOTy TPYMIBI, PAIIMOHATILHO PACIIPEACIIATh IEATCIbHOCTD
B HECTaHJAPTHBIX CUTYAIMsIX, aJeKBAaTHO OIICHWBATH BKJIAQJ KaXKIOTO U3
YYaCTHUKOB TPYMIIBI B PEIICHUE PacCMAaTPUBAEMON MTPOOIIEMBI;

MPOSIBIISATH MOTHUBAIMIO K OyayIied mpodecCuoHaNbHON eSITEIHFHOCTH 10
CHEIUATBLHOCTIM (QU3HKO-TEXHUYECKOTO MTPOQHIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos D1eKTPOHHbIE
Ne HaunmeHoBaHMe pa3je/ioB U TeM e TSI | PYe— (un¢possbie)
1/ | MporpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pasznen 1. HAYUYHBIM METO/] TIO3HAHUS ITPUPO/IBI
1.1 HayuHblii MeTOI TO3HAHUS TPUPOIBI 6 bubmmorexa [TOK
' Y s PHpOA https://m.edso0.ru/f16b68d7
Hroro no pazneny 6
Pasznen 2. MEXAHUKA
bubnuoreka [JOK
2.1 K 10 1
HHEMATHRA https://m.edsoo.ru/f16b68d7
2.2 Jnnamuka 10 bubmorexa HOK
https://m.edsoo.ru/f16b68d7
N bubnuorexa [JOK
2.3 Cratiia TeEpOTO T2 > ! https://m.edsoo.ru/f16b68d7
but6mmoreka [IOK
2.4 3aKOHbBI COXPAHEHHUS B MEXaHUKE 10 1 httos://m.edsoo ru/fL6b68d7
Hroro no pazneny 35

Pa3nea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON 15 | bubnuorexa [JOK
' TEOPUHU https://m.edsoo.ru/f16b68d7
32 TepmonnHamuka. TennoBble MaluHbL 20 1 bubmorexa [IOK

https://m.edsoo.ru/f16b68d7
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Al"pel"aTHI)Ie COCTOAHHA BCUICCTBA.

bubmuorexa [JOK

33 14
®a3oBbIe IEPEXOIbI https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Paznen 4. 9JIEKTPOIUHAMUKA
bub6nuoreka [JOK
4.1 DTIEKTPHYECKOE mozIe 24 https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
4.2 I1 i i 24
OCTOAHBIN SNCKTPHHCCIHHI TOK hitps://m.edsoo.ru/f16b68d7
bu6mmorexa [IOK
4.3 TOKH B pasiHHHbIX Cpeax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Pa3nen 5. PUBUUECKUUN TIPAKTUKYM
. bubmuoreka [JOK
> PH3HICCKNUH IPAKTHIYM 16 16 https://m.edso0.1ru/f16b68d7
Hroro no pazneny 16
bu6nuoreka [JOK
P 1
C3CPBHOC BpeMA 0 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME
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11 KITACC

KoimnuecTBo yacos D1eKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB e I | MYS— (undposbie)
n/m | ¥ TeM NPOorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazpen 1. JIEKTPOANHAMUKA
but6mmoreka [JOK
1.1 M 14
ATAHTHOT HoJe https://m.edsoo.ru/39859ef1
12 DNeKTpOMarHuTHas 13 1 bu6muoreka [JOK
' UHIYKIMS https://m.eds00.1u/39859¢f1
Hroro no pazneny 27
Pazpnen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHndeckue KojieOaHus 10 bubmorexa OK
https://m.eds0o0.ru/39859ef1
57 DJIEKTPOMAarHUTHbHIE 15 bubnuorexa [JOK
' KOJIeOaHUs https://m.edso0o.ru/39859¢f1
)3 MexaHn4ecKue u 10 | bubnunoreka LIOK
' 3IIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/39859¢f1
bubnmnorexa LIOK
2.4 2 1
Onixa > https://m.edso00.ru/39859ef1
Hroro no pazneny 60

Pazgen 3. OCHOBBI CHEIIUAJIBHOM TEOPUM OTHOCUTEJLHOCTH

3.1

Ocuoset CTO

5

1

bu6nunorexa LIOK
https://m.edsoo.ru/39859¢f1

Hroro no pasneny



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

Pa3znen 4. KBAHTOBAS ®U3UKA

41 KopnyckynspHo-BoaHOBOMI 15 bubnuorexa IIOK
' Jyaiu3m https://m.eds00.1u/39859¢f1
bu6mmoreka [JOK
4.2 o 5
fsHka aroMa https://m.edsoo0.ru/39859ef1
43 ®du3uKa aTOMHOTO sJipa U 5 bubnuorexa [JOK
' 3JIEMEHTAPHBIX YaCTHUI] https://m.eds00.1ru/39859¢f1
Hroro o pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

51 DNIeMEeHTHI aCTPOHOMUU U 12 bubnmoreka [JOK
' acTpou3uku https://m.edsoo.ru/39859ef1
Hroro no pasneny 12

Paznea 6. PU3HUYECKHAN TPAKTUKYM

6.1 ®U3HYECKUN IPAKTUKYM 16

16

bubnunorexa LIOK
https://m.edsoo.ru/39859¢f1

Hroro no pazneny 16

Pa3nes 7. OBOBIIAIOIIEE IOBTOPEHHUE

CucremMaTtuzanus U
0000111eHIE TTPEIMETHOTO
COJIEPKaHUS U OIbITA

7.1 JIeSITENLHOCTH, 15
MPpUOOPETEHHOTO TIPH
H3Y4YEHUH Kypca PU3HKH
10 — 11 xmaccoB

bubnunorexa LIOK
https://m.eds00.ru/39859¢ef1

Uroro no pazneny 15



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

PesepBHOE Bpems

10

bu6mmoreka [IOK
https://m.eds00.1ru/39859¢f1

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

170

16



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KVIACC
KoanuecTBo 9acoB D1eKTPOHHbIE
Ne ara ndpoBbie
Tema ypoka Kontpoasnbie | IlpakTudyeckue A uudp
n/n Bcero H3yUYeHUs o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypcbl
| ®uznka — pyHIaMeHTalbHas HayKa | bubmmoreka [JOK
0 IIPUPOJIE https://m.edsoo.ru/1beef346
Hayunslii MeTO IO3HAHUS U
2 METO/IbI UCCIECTOBAHUS (U3HMUECKUX 1 bubnnorexa LIOK
. https://m.edsoo.ru/3a7fde29
SIBIIEHUH
DKCIEPUMEHT U TEOPHUS B IIPOLIECCE
3 HO3H8.§I/IH OPUPOILI pHa6nI(i[eHHe u 1 bubmmorexa TIOK
pHp ' https://m.edsoo.ru/34c49931
HKCIIEPUMEHT B (PU3UKE
4 CrniocoOb1 u3mMepeHus: pU3NIECKux | bu6mmoreka [JOK
BEJIMYUH https://m.edsoo.ru/ca2def03
AOCOomMIoTHAs 1 OTHOCHUTEILHAS
5 MOTPEITHOCTH U3MEPEHNH 1 bubnnorexa LIOK
p p https://m.edsoo.ru/7f18fda3
(OUBUYECKUX BETUYUH
MonenupoBanue B ¢pusuke. Poib u
MecTO (H3UKHU B (POPMUPOBAHUH
6 COB eM(EHHoﬁ Ha(bqlfoﬁ Ea THUHBI 1 bubnnorexa LIOK
P Y . P https://m.edsoo.ru/eabbded1
MHpa, B IPAKTUIECKON
NeATeILHOCTH JIF0IEH
Mexannueckoe nBmkeHue. Cucrema
7 orcyeta. OTHOCHTEIBHOCTD 1 bubmmorexa LOK
' https://m.edsoo.ru/e9a52{02
MEXaHUYeCKOTo ABMxkeHus. [Ipsimas



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

1 oOpaTHas 3a/1a4i MEXaHUKH

Pannyc-BekTop MaTepuaibHOU
TOYKH, €r0 IIPOEKIUU HA OCH

bu6nuoreka [IOK

8 KoopuHaT. Tpackropis. https://m.edsoo.ru/30a108a5
[Tepememenue. Cxopocts. Ux
MPOEKITNU HA OCH KOOPAUHAT
PaBHOMEpHOE IIPAMOJIMHEWHOE

9 neuxkenue. [ paduyaeckoe onucanme bubnmnoreka [JOK
PaBHOMEPHOTO MPSIMOJIMHEHHOTO https://m.edsoo.ru/89ba7190
JIBI>KEHUS

10 CnoxeHue nepeMeneHnii u bu6mmoreka [{IOK
ckopocrei. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHomepHoe qBUKEHUE.

1 MrHoBeHHasi CKOPOCTb. Y CKOpEHHE. bubnuorexa [JOK
[IpsamonuHetHOe ABUKEHHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
['padpuaeckoe onucanue

12 MPSMOJIMHETHOTO JBHXKEHUS C bubmorexa [TOK

https://m.edsoo0.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHUEM
CBoOosiHOE MajieHue. Y CKOpeHue

13 CBOOOHOTO IMaIcHUS. 3aBUCUMOCTD bubmuorexa [JOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS https://m.edsoo.ru/f738109¢
OT BPEMEHH U UX TpaPuKu

14 JIBukeHue Tena, OpOIIEHHOTO O] bubmoreka [JOK
YIJIOM K TOPU3OHTY https://m.edsoo.ru/71cbb4fs
KpuBonuneliHoe 1BH>XEHUE.

but6mmoreka [JOK
15 JIBH>KEHHE 110 OKPYKHOCTH.

YrnoBas v JIMHENHAsA CKOPOCTb.

https://m.eds00.1u/33196fbe



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe

Ilepuon n yacrora.
[IeHTpOCTpEMUTENBHOE U ITOJHOE
YCKOpEHHE

Konrponsnas padora o teme

bubnunoreka [IOK

16
"Kunemaruka" https://m.edsoo.ru/1242132¢
[Tepesiii 3akoH HeroToHAa.
NuepumanbHble CUCTEMBI OTCUETA.
17 ITpuHLIMT OTHOCUTEIHLHOCTH bubmorexa [IOK
pHHi https://m.edsoo.ru/5a9e¢4a64
lNanunes. HennepuuanbHele
CHCTEMBI OTCUETA
18 Cuna. PaBHOz€HCTBYIOIIIAs CUJIA. but6mmoreka [IOK
Bropoii 3akon Herotona. Macca https://m.edsoo.ru/141d3837
19 B3aumopeiictBue ten. Tperuit 3aKkoH bubnmoreka [JOK
Hrrotona https://m.edsoo.ru/57dba505
IIpuHIMN CYIEPITO3UIIUH CHJI.
20 P:LueHHe 3ay aqua NpUMEHEHNE bubmmorexa LIOK
a P https://m.edsoo.ru/bdf997fb
3akoHoB HeroToHa
3aKOH BCEMHUPHOTO TATOTCHUSI.
21 OKBUBAJIEHTHOCTEL I'PAaBUTALIMOHHON bubmmorexa TTOK
. p H https://m.edsoo.ru/9aba2b0a
Y UHEPTHOM MaccChl
” Cuiia TSKeCTH U yCKOPEHHE bubnmoreka [JOK
¢BOOOIHOTO ITaJICHUSA https://m.edsoo.ru/22757126
JIBmokeHHEe HEOSCHBIX TEJl U X
” HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmuoreka [IOK
KOCMHYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/l 1abfa0a
Kennepa
24 Cuia ynpyroctu. 3akoH ['yka. Bec bubnmnoreka [JOK

TCI1a

https://m.edsoo.ru/0ae2cd84



https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84

Cuna tpenus. [Ipupona u BUIbI cui
TpeHus. J[BHKeHHe B )KUAKOCTU

bubnuoreka [IOK

25 a6 ¢ VIETOM CILTEL CONDOTHBICHIA https://m.edsoo.ru/1fa86499
y p https://m.eds00.1u/2¢b29676
Cpelbl
2% Hasnenue. ['uapocraruueckoe bubnmoreka [JOK
nasnenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOTIOTHO TBEPAOE TEIO. bu6muoteka [{IOK
27 [ToctynaTenbHOE U BpallaTeabHOE bubmuoreka [IOK
JIBIDKEHHUE TBEPIOTO TeNa https://m.edsoo.ru/2b95d57¢
78 MOMEHT CUJIbI OTHOCHUTENIBHO OCH bubnuotexa [JOK
BpateHus. [1neyo cubl https://m.eds00.1u/653d3459
CrnosxeHue cuil, IPUI0KEHHBIX K
29 TBepaoMy Teny. LleHTp TsxecTn bubnmoreka [JOK
Tesa. Y CIIOBUS paBHOBECHS https://m.edsoo.ru/9aa79a7d
TBepAoro Tena. Buasl paBHOBecHs
bubmuoreka [JOK
30 Pewenne 3anau
A https://m.edsoo.ru/dclcaac0
KonTponbhas pabota no teme
31 "Jlmnamuka. CTaTUKa TBEPAOIO bubmorexa HOK
| ) P https://m.edsoo.ru/9f5a574c
Tena
NMnynec MaTepuanbHOU TOYKH,
CHUCTEMBI MaTEePHUAIIbHBIX TOYECK.
32 [{enTp Macc cucTemsl bubmorexa [IOK
P hitps://m.edso0.n/4bb8294b
MaTepuaIbHBIX TOUeK. Teopema o
JBUKEHHUH LIEHTpa Macc
NmMnynbc cumibl 1 13BMEHEHUE
bubnuoreka [JOK
33 MMITyJIbCa TeJa. 3aKOH COXPaHEHUs

HUMITYyJIbCA. PeaxTnBHOE JABMOKCHUEC

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



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/9aa79a7d
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MomeHT umIysbca MaTepUaIbHON
touku. [IpencraBnenue o

bubmuorexa [JOK

34 COXpaHEHUHU MOMEHTA UMITYJIbCa B https://m.edsoo.ru/d6532eb9
LEHTPaIbHBIX MOJIAX
bubnuorexa [JOK
33 Pewerre sanaq https://m.edso0.ru/f7706d63
PaGora cuiibl Ha MajoM U Ha
16 KOHEYHOM NEPEMEILIECHNH. bu6mmoreka [JOK
I'paduaeckoe npenacraBaeHue https://m.eds00.ru/913974c7
paboThI CUIIbl. MOIIHOCTH CHITBI
Kunerunueckas sneprus. Teopema 00
37 W3MEHEHUN KHHETHYECKOW SHEPT U bubmmorexa OK
. https://m.edsoo.ru/9a5e2e74
MaTepuatbHOU TOUKU
[ToreHuManbHbIE U
18 HEIOTCHITUAJILHBIC CHJIEI. bubnuoreka [JOK
[TorenumansHas 3Heprus. Bropas https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tperbs KOCMUYECKast CKOPOCTb.
CBs13b pabOTHI HETIOTEHITUATBHBIX
39 CHJI C UI3MEHEHUEM MEXaHUYeCKOU bubmorexa [TOK
https://m.edsoo.ru/f57b4e01
SHEPruM CUCTEMBI TeJ. 3aKOH
COXpaHEHHUs MEXaHUYECKOW YHEPTUH
VYipyrue u Heynpyrue
40 CTOJIKHOBEHUS. Y paBHEHUE bubnmnoreka [JOK
bepnyinu ns uaeanbHOU https://m.edsoo.ru/f30f43b6
KUJKOCTH
A1 KonrponsHas padora no teme bubnuorexa IIOK
"3aKOHbI COXpaHEHUs! B MeXaHUKe" https://m.edsoo.ru/474e7c4a
42 PazButue npeacraBieHuit o but6mmoreka [IOK



https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
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npupojie TermioThl. OCHOBHBIE
nosoxenuss MKT. quddyzus.
BbpoyHOBCKOE nBUKEHUE

https://m.edsoo.ru/b0ad4445f

CtpoeHue ra3000pa3HbIX, KUIKUX U

TBEPABIX Te. XapaKTep ABUKEHUS

bu6nuoreka [JOK

43
1 B3aHMOJICHCTBHS YaCTHI] https://m.edsoo.ru/c44d02¢2
BEIIIECTBA
Macca u pa3zmepbl MOJIEKYJI
P P Y bubmuorexa [JOK
44 (aromoB). KonnuecTBo BelecTna.
https://m.edsoo.ru/c5b72ab7
[TocrossuHast ABoraapo
45 Temneparypa. Terosoe bu6nuoreka [IOK
paBHoBecue. IlIkana Llenbcus https://m.edsoo.ru/0070d493
but6mmoreka [JOK
46 P
CHICHUE 3aad https://m.edsoo.ru/1531abas
but6mmoreka [JOK
47 nu iras. I’
JICATILHBI T3, £ a30BBIC 3aKOHAT https://m.edsoo.ru/1deb2367
43 YpaBHenue Menzeneena- bubmuoreka [IOK
Knaneiipona. Pemenue 3agau https://m.edsoo.ru/8d12¢328
49 AOcomroTHas TeMiiepaTypa. 3aKoH bubnmoreka [JOK
JanpToHa https://m.edsoo.ru/14¢02d1f
N3onporiecchl B uaeaabHOM Ta3e ¢
50 HOCT(iIHHHHM KOJII/?‘ICCTBOM bubmmorexa LHOK
https://m.eds00.ru/68878d51
BeEIIleCTBa
['paduueckoe npeacTaBieHne
51 1/1501(11) OIIECCOB: 1:13§Te Ma, U30Xopa Bubmmorexa LOK
pon ) pMa, pa, https://m.edsoo.ru/1344327b
n3zob6apa
bub OK
52 OcHoBHoe ypaBHeHue MKT movorexa I

https://m.edsoo.ru/c8094721
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but6mmoreka [IOK

53 Pemenwne 3agau
a https://m.eds00.1ru/10265a05
CBs13b a0COTIOTHOM TEMIIEPATYPHI
TEPMOJIMHAMUYECKON CUCTEMBI CO
54 CpeHEN KHHETUUECKOW SHEPTUEN https://m.edsoo.ru/c38af875
MOCTYMATEIbHOTO TEMJIOBOTO
NBIDKEHUA €€ JaCTHUIl
55 O0600I11IeHNE U CUCTEMATHU3ALHS bubmuoreka [JOK
3Hanui mo teme "OcHoBel MKT" https://m.edsoo0.ru/09d12fd8
56 KonTtponpHas pabota o teme bubmuoreka [IOK
"OcHoBsl MKT" https://m.edsoo.ru/13adad59
TepmonrHaMuueckasi CuCTEMa.
3ananue BHeMHUX ycnoBuit s T /1
cucreMbl. BHenHue U BHyTpeHHHUE
57 napameTtpsl. [TapameTpst T/] bubmorexa [TOK
p prl- 11ap P https://m.edsoo.ru/5f8d38a3
CHUCTEMBI KaK CpeJTHUE 3HAUCHUS
BEJIMYMH, OIIMCHIBAIONINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMoIuHaAMUKH.
58 Camonpoun3BoiibHas penakcarus T/] bubmorexa HOK
P p https://m.edsoo.ru/8ec51210
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO
Mogaenp uaeanbLHOro raza B
59 TEPMOJAUHAMUKE. Y CIIOBUS bubmorexa TIOK
pMOAL T https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOU MOJCIIU
YpaBHenue Menpeneena-
60 Knameiipona u BeIpakeHHE 1 bubmorexa TIOK
p . p a https://m.edsoo.ru/bal178d0
BHYTPEHHEH 3HEpruun
61 Bripaxxenue aiis BHyTpeHHEH bubnmoreka [JOK

OHCPIrur OJJHOATOMHOI'O UACAJIBHOI'O

https://m.edsoo.ru/ac5cacl5
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rasa. KBasucrarnueckue u
HECTATUYECKHE MPOIIECCHI

OnemenTapHas paboTa B
TepMOIMHaMKKe. Beruucnenue

bubnunoreka [IOK

62
paboTsI 1o rpaduKy mporecca Ha https://m.edsoo.ru/741d5738
pV-nuarpamme
Temnonepenaya kak crmocod
63 M3MEHEHUS! BHYTPEHHEH SHEpruu bubnmnoreka [JOK
TJI cuctembl 6€3 COBEpIICHUS https://m.edsoo.ru/3d734561
paboTsl
4 KoHnBeknus, TenionpoBOAHOCTb, bu6mmoreka [{IOK
H31y4YEeHHUE https://m.edsoo.ru/157b54cd
KonudecTBo TEIIOTHI.
TenmoéMmkocTh Tena. Y aenpHas U
R bubnuorexa [JOK
65 MOJIIpHAas TeTJIOEMKOCTH BEIIECTBA.
https://m.edsoo.ru/7ba67355
VenpHas TENI0Ta CropaHus
TOIUIMBA
66 Pacuér xonu4yecTBa TEIIOTHI IpU bubnmoreka [JOK
TerJionepenaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTre 06 aguadbaTHOM Mporiecce. bubnmnoreka [JOK
ITepBblii 3aKOH TEPMOIMHAMUKHU https://m.edsoo.ru/d8098824
KonnuecTBo TemnoTe U paboTa Kak
68 Mepbl U3MEHEHUS BHYTPEHHEN Bubmmorexa [IOK
p TP https://m.edsoo.ru/b047alcd
sHepruu TJ] cucremsl
BTopoii 3aKk0H TepMOJIMHAMUKH JIJIS
69 PABHOBECHBIX U HEPABHOBECHBIX bubnuotexa [JOK

nporeccoB. HeoGpatumocth
IPUPOJTHBIX TIPOLIECCOB

https://m.edsoo.ru/c6f4f464
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70 [TpuHIUTIBI NEWCTBUS TETUIOBBIX bubnuorexa [JOK
maruH. KITJT https://m.edsoo.ru/2¢945513
71 Maxkcumansuoe 3HaueHue KIT/I. bubmorexa [JOK
[uxn Kapuo https://m.edsoo.ru/fe3857b9
but6mmoreka [JOK
72 Pemenue 3ama
tenm s https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHE aCIEKTHI
7 HCIIOIb30BaHUS TEIIOBEIX but6mmoreka [JOK
asurareneil. TemnoBoe 3arps3HeHue https://m.edsoo.ru/9867aaa7
OKPYXaIOIIEeH Cpebl
bu6nunoreka [IOK
74 Pemenue 3ama
tenm A https://m.edsoo.ru/c8c70432
O000I11IeHNE U CUCTEMATU3AIUS
75 3HaHu# 110 Teme "TepMoauHaMuKa Enbmorexa ITOK
P A ' https://m.eds00.ru/28d62b3f
TenaoBble MaIIUHEI
KoHTponbHas paboTta 1mo teme
76 "TepmoanHaMuka. TeImIOBbIE bubnmorexa LOK
p Il” ' https://m.edsoo.ru/1b6e26¢5
MalllHbI
ITapooOpa3oBaHue U KOHIECHCAIHSL.
Poobp bubmnorexa [JOK
77 Ucnapenue n kunenue. Y nenbHas
https://m.edsoo.ru/6f8e6777
TEIJI0Ta MapooOpa3oBaHUs
Hacrlmenusie 1 HeHACHIIIEHHEBIE
napsl. KauecTBeHHast 3aBUCUMOCTh
IUIOTHOCTH U IaBJIEHUS
73 HACBILIEHHOTO Tapa oT but6mmoreka [{OK

TeMIIepaTypbl, UX HE3aBUCUMOCTb OT
00BbEMa HACHIILIEHHOT' O Tapa.
3aBUCUMOCTb TEMIIEPATYPBI
KUTICHUSI OT JJABJICHUS B KUIKOCTH

https://m.edsoo.ru/f5¢17d02
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BraxxnocTts Bo3ayxa. AGCOMOTHAS U

bubnuorexa [JOK

7 OTHOCUTEbHAA BJIAXKHOCTh https://m.edsoo.ru/30ebbb79

bubnunoreka [JOK

80 Pemenue sanas https://m.edsoo.ru/18e95ff3
Teépnoe teno. Kpucramnmueckue u

81 amop(Hble Teraa. AHU30TPONUS Bubmorexa LIOK

N https://m.edsoo.ru/20a88a03
CBOMCTB KPHUCTAJIJIOB
[1naBneHue u KpucTaIU3anusl.
82 VY nenpHas TEILIOTA IJIaBJIEHUS. bubmmorexa [TOK
https://m.edsoo.ru/6ee91e9f
CyOnmmarnust
Hedhopmaruu TBEpAOTO TENA.

23 Pactsxenue u cxatue. CaBur. bubnuoreka [JOK
Monyns FOnra. Ilpenen ynpyrux https://m.edsoo.ru/dalaabl0
nedopManuit
TemnoBoe pacuiupeHue KUIKOCTEN

24 Y TBEPIBIX TeJI. AHTAPMOHU3M bu6muoreka [IOK
TEIJIOBBIX KOJICOAHHWI YaCTHIL https://m.edsoo.ru/7baSedf2
BEILIECTBA

25 [IpeoOpa3oBanHue FHEPTHUH B bubnmoreka [JOK
($a3oBBIX TIEpexoaax https://m.edsoo.ru/97a0672f

bubmuorexa [JOK

86 VYpaBHeHHe Ter10Boro danaHca https://m.edsoo.ru/ab1521 b

but6mmoreka [IOK

87 Pemenue sanas https://m.edsoo.ru/8ab7f40d
IToBepXHOCTHOE HATSKEHUE.

28 Kanunnsipueie sisnenus. JlaBnenue but6mmoreka [JOK

IOl UCKPUBJIEHHON MIOBEPXHOCTBIO
xuakoctu. @opmyia Jlammaca

https://m.edsoo.ru/b42f1197
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O00011eHNEe U CUCTEMATU3ALMS
3HaHUU 1Mo TeMe "ArperaTHble

bubmuorexa [JOK

89
cocTosgHus BelectBa. ©a3oBble https://m.edsoo.ru/0b52575¢
nepexoanl"
KonrtponsHas padora o Teme
90 "ArperaTHbBIC COCTOSHHS BEIIECTBA bubmorera HOK
p | - ’ https://m.edsoo.ru/7dc2a739
®a3oBbIe NEPEXOIbI
DnexTpuszanus Tea u eé
MIPOSIBIICHUS. DIICKTPUICCKUI 3apsiI.
91 )Ill)aa BH/JIA DJIEK I/I‘ISCKI/IX 3aps (I))B bubmorexa [TOK
A P DAIOB. https://m.edsoo.ru/1aff445f
[IpoBOIHUKH, TUATEKTPUKH U
MOJTYTIPOBOTHUKH
DneMeHTapHbIN AIEKTPUYECKUN
92 3aps. 3aKOH COXPaHEHUS bubmorexa HOK
DAL P https://m.edsoo.ru/f49afd24
AIEKTPUYECKOTO 3apsia
93 B3anmoneicTeue 3apsioB. bu6muoreka [IOK
Toueunsle 3apsiabl. 3akoH Kynona https://m.edsoo.ru/445b7746
but6mmoreka [IOK
94 Pemrenne 3agau https://m.edsoo.ru/6b87ec5a
https://m.edso0.ru/08fc19bc
95 Onektpuueckoe nose. Ero neiicteue bubnmnoreka [JOK
HA JIEKTPUIECKUE 3aPSAIbI https://m.edsoo.ru/05c6bfal
Hanpskx€HHOCTB 3JIEKTPUYECKOTO
nosst. IIpoOublii 3apsaa. Jlunuu
96 Har SI)KgHHOCTI/I BJIpeKT WYeCKOTO bubmorexa HOK
p p https://m.edsoo.ru/3dac6957
noJist. OTHOPOTHOE IEKTPUUECKOE
moJje
97 [ToreHManTbHOCTH bubnuorexa [JOK

SJICKTPOCTATUYICCKOI'O TOJIA.

https://m.eds00.ru/80021447
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Pa3zHocTh moTeHI11aI0B U
HaIpsKECHUE

IloTrenuumanbpHas YHEPrus 3apsaa B
JIIEKTPOCTATUYECKOM IIOJIE.

bubnunoreka [IOK

98
[ToreHMan 3JIeKTPOCTAaTUYECKOTO https://m.edsoo.ru/af5fa389
TOJIS
CBs13b HANPSHKEHHOCTH TOJIS U
99 A3HOCTH NOTEHIIMAJIOB JUIs bubmmorexa [JOK
P t A https://m.edsoo.ru/df7a6838
AIIEKTPOCTATUYECKOTO TTOJISI
100 [IpuHIIMD Cynepno3uliuu bubnuotexa [JOK
JIEKTPUYECKUX MOJIEN https://m.edsoo.ru/Ocfe4abec
bub OK
101 Penrenue 3amau nbmorexa L
https://m.edsoo.ru/5a582263
102 ITone Toueunoro 3apsna. [lone bubnmoreka [JOK
PaBHOMEPHO 3apsKEHHOU cepbl https://m.eds00.ru/b297b5c3
ITosie paBHOMEPHO 3apsKEHHOT'O 110
103 00Bpémy mapa. [lone paBHOMEPHO bubmuoreka [IOK
3apsHKEHHON OCCKOHEYHOU https://m.edsoo.ru/f7a665¢ee
IIJIOCKOCTH
[IpoBOgHUKY B
104 3JIpeKT OCTaTHUYECKOM I10J1€ bubmorexa [TOK
p ) https://m.edsoo.ru/32405¢eab
VYcnoBue paBHOBECHUS 3apsI0B
105 JIMBIEKTPUKHU U MTOJIYIIPOBOIHUKH B bubnuoreka IIOK
DJIEKTPOCTATHYECKOM II0JIE https://m.edsoo.ru/060ebab5
Konpaencarop. D1eKTpoEMKOCTh
106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD bubmmorexa [IOK
A pa- P https://m.eds00.ru/845b4{73
IJIOCKOr0 KOHAEHcaTopa
107 [TapannensHOE coequHEHNE bubnmoreka [JOK
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KOHJICHCATOPOB

https://m.edsoo.ru/d11e8ce?

ITocnenoBareabHOE COEOAUHEHHE

but6mmoreka [JOK

108
KOHJIEHCATOPOB https://m.eds00.ru/1€992920
109 OHeprus 3apsyKEHHOT0 bubnuotexa [JOK
KOHJIEHCAaTOpa https://m.edsoo.ru/73a34f18
bubmnorexa [JOK
110 Pemenue 3anau https://m.edsoo.ru/5fb2acb5
https://m.edsoo0.ru/27434040
11 JIBr>keHuUe 3apsiKEHHOM YaCTHULIbI B bubmuorexa [JOK
OTHOPOJHOM JJIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Pentenue 3amau
O06001IeHNe U CHCTeMaTH3aIUs
113 3HaHUH 10 TeMe "DIEeKTpUIECKoe bubmorexa [TOK
| P https://m.eds00.ru/5752603f
moJie
114 Konrponbnas padora no teme bubnuoreka LIOK
"DnexkTpuueckoe mnose" https://m.edsoo.ru/cefe90e9
Cuna Ttoka. [locTosHHBIN TOK.
115 YcnoBus CyiiecTBOBaHUS bubmorexa [OK
y https://m.eds00.1u/233311b5
MOCTOSIHHOT'O 3JIEKTPUYECKOIO TOKa
116 Ucrounnku Toka. Hampsokenue u bubnmoreka [JOK
OJ1C https://m.edsoo.ru/0839a115
(c ucrosnb3oBaHMUe
17 3akon Oma 1S ydacTKa LenHu. oGopysosars TP) bubmuoreka [JOK
DJIEKTPUUYECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHMOCTD COTIPOTHBIICHUS
118 OJHOPOJHOI'O ITPOBOJIHUKA OT €ro bu6nuoreka IIOK

JJIMHBI U TUIOIAaAU MOIMICPEUYHOIO
CCUCHUA

https://m.edsoo.ru/95fedf51
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VY enpHO€E CONPOTHUBIICHHE

bubnuorexa [JOK

119
BellecTBa. Penenue 3agaq https://m.eds00.ru/43718300
ITocnenoBaTtensHOE, MapasenbHOe, (¢ ucnomn30BaiHe
120 CMEIIaHHOE COECIMHEHNE obopyobanus TP) brbmorexa ITOK
https://m.eds00.1ru/236f7¢07
MIPOBOJHUKOB
Pacuét pa3BeTBIEHHBIX
121 sJIeKTpuuecKkux nemei. IIpasuma bubmmorexa TIOK
p H P https://m.edsoo.ru/1794cf37
Kupxroda
but6mmoreka [{JOK
122 P
CHICHHE 3aad https://m.edsoo.ru/3881b469
(C HCIIOJIB30BAHUC
123 Pabota snekTpuueckoro Toka. 3akoH oGopyosasus TP) bubnmnoreka [JOK
Hxoyns —Jlenna https://m.edsoo.ru/a3605¢c5¢
bubnuorexa [JOK
124 Pemenue 3ama
HICHHE safad hitps:/m.eds00.ru/676 1bfOf
MoIIHOCTB 3AEKTPUIECKOTO TOKA.
125 Temnosasg Mo HZI():TB BEIZIEIIEMAas buGmorexa LIOK
B > BRI https://m.edso0.ru/99750a6f
Ha pe3ucTope
bubmuorexa [JOK
126 Pemenue 3ama
et ad https://m.edsoo.ru/eb72fc24
(c ucmonp30BaHUe
127 OJ1C 1 BHyTpEHHEE CONTPOTUBIICHHE oGopyoaris TP) bu6muoreka [IOK
HCTOYHHKA TOKa https://m.edsoo.ru/72d453af
128 3akon Oma Jy1st TTOJTHOM bubmuoreka [JOK
(3aMKHYTOM) 2JIEKTPUUYECKOMN 1ETH https://m.edsoo.ru/221f401b
129 Pemrenue 3agaq bubmmorexa TIOK

https://m.eds00.ru/3580b679
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but6mmoreka [IOK

130 MOoOUIHOCTh UCTOYHUKA TOKA
Hl https://m.edsoo.ru/a0ae51d8
but6mmoreka [{JOK
131 KopoTkoe 3ambikanue
P https://m.eds00.1u/546£5632
132 Konaencarop B 11enu nocToSTHHOTO but6mmoreka [{OK
TOKa https://m.eds00.1ru/35368f3¢
but6mmoreka [IOK
133 Pemenue 3amgau
A https://m.eds00.1ru/4410cef0
134 Pemenue 3amad no reme bubmuorexa [JOK
"ITocTOSIHHBIN ANEKTPUUECKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agad mo teme bubnunoreka [JOK
"IlocTOsSIHHBIN AMEKTpUYECKUi TOK" https://m.edsoo.ru/744261b8
136 Pemenwne 3agau mo Teme bubnuorexa [JOK
"IIoCTOSIHHBIN NEKTPUYECKUH TOK" https://m.edsoo.ru/eb5d4687
O00011eHNe U CUCTEMATU3ALMS G OK
137 3HaHui 1o Teme "[locTosHHBII nonmoreka L
. " https://m.edsoo.ru/bfd7a050
SIIEKTPUYECKUMN TOK
138 KonrponsHas padora o reme bubmuoreka [IOK
"TlocTOSIHHBIN MEKTpUYECKUil TOK" https://m.edsoo.ru/1885ddf1
DJeKTpruyecKasi IpOBOJUMOCTh
139 pa3IUYHBIX BELIECTB. bub6nuoreka [IOK
DJIEKTPUUYECKHUI TOK B METaJJIaX. https://m.edsoo.ru/da794295
CBepXIpoBOIUMOCTh
DJIEKTPUYECKUH TOK B pacTBOpax U Eub OK
140 pacIuiaBax 3J€KTPOJIUTOB. 3aKOHBI nonmoTexa I
o https://m.edsoo0.ru/4b423491
apajest 715 SJIeKTPOIu3a
141 DJIEKTPUYECKUI TOK B ras3ax. bu6mmoreka [JOK

IImazma

https://m.eds00.ru/92d92176
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142 DIIeKTPUUYECKHUI TOK B BAKyyMe. bubnmoreka [JOK
BakyymHbIe npu6opsl https:/m.edsoo.ru/2E+160
143 DNEeKTpUYECKUN TOK B bubnuoreka [IOK
[MOJIyIIPOBOJHUKAX https://m.edsoo.ru/ab61c660
but6mmoreka [JOK
144 [ToynpoBoAHUKOBBIE TIPUOOPHI https://m.eds00.ru/83622200
Du3HUeCKU IPAKTUKYM I10 TEME
"N3mMepeHune cuibl TOKa U
HaNPsDKEHUS B LENH IOCTOSHHOTO
TOKA IPY NOMOIIM aHAJIOTOBBIX U
145 U (GPOBBIX U3MEPUTEIIBHBIX bu6muoreka [IOK
npuOopoB" uinu "3HaKOMCTBO C https://m.edsoo.ru/5643ea56
ndpoBoit 1aboparopueii mo
¢busuke. [Ipumeps u3mepenus
(bu3NYECKUX BEIWYUH MPU TTOMOIIU
KOMITbIOTEPHBIX JATYUKOB" (c
Ou3nuecKuil MPaKTHKYM 10 TEMe HCHOJIE3OBARHC
146 "N3y4yeHne HepaBHOMEPHOTO oGopynosarms | bubmmoreka IIOK
JIBUXKEHUS C LEIBIO ONPENETICHUS TP) https://m.edsoo0.ru/f629215f
MI'HOBEHHOM ckopoctn"
Pu3nUeCcKUi IPAKTUKYM I10 TEME
"N3mepeHue yCcKOpeHus Npu
MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
147 NBIDKECHUH 110 HAKJIOHHOM bubnmotexa LIOK
" " https://m.eds00.ru/6960b6ef
iockoctn" win "Mccnenosanne
3aBUCUMOCTH IIyTH OT BPEMEHH IIPU
PaBHOYCKOPEHHOM JIBUKEHUU"
148 Pu3NUeCcKUil IPAKTUKYM I10 TEME bu6mmoreka [JOK

"N3mepeHue yCKOpeHHsI CBOOOTHOTO

https://m.edsoo.ru/d1ea2402
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nageHus" wim "3yduenue
JBUKEHHS Tea, OPOIIEHHOTO
TOPU30HTAJILHO"

149

Du3nUeCcKuil IPAKTUKYM 110 TEME
"N3y4yeHue qBUKEHUS Tea 1o
OKPY’KHOCTH C TIOCTOSIHHOH 110
MOJIYJIFO CKOPOCTBIO" WITH
"HccnenqoBaHue 3aBUCUMOCTH
nepuoja oopaleHusi KOHH4eCKOro
MasiITHUKA OT €ro napaMmerpos"”

150

Pu3NUeCcKu IPAKTUKYM I10 TEME
"M3MepeHune paBHOAEHCTBYIOIIEH
CHWJIBI IPU ABM>KEHUU OpycKa 1o
HAKJIOHHOM MJIOCKOCTU" WIIN
"IIpoBepka runoTe3bl 0
HE3aBHCHMOCTH BPEMEHU JIBUKEHUS
OpycKa 10 HaKJIOHHOH IJIOCKOCTH Ha
3a/laHHOE PAcCTOSIHUE OT €ro

macchl"

bubmuorexa [JOK
https://m.edsoo.ru/bef53514

151

Pu3NUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCUMOCTH CUI
YOPYTOCTH, BOSHUKAIOIINUX B
MIPY>KUHE U PE3UHOBOM 00pasiie, OT
ux nedopmanun” umm "Nzydyenue
JIBUKEHUSI CUCTEMBI TEJ, CBI3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JErKuil
610K"

but6mmoreka [{JOK
https://m.edsoo.ru/0b34db84

152

Pu3NUEeCKU IPAKTUKYM I10 TEME
"N3mepenue ko3puirienTa TpeHus

bubmuorexa [JOK
https://m.edsoo.ru/b55b81al

bubnuoreka [JOK
https://m.edsoo.ru/b83b1607
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110 BEJIMYMHE yTIIOBOTO

K03 uImeHTa 3aBUCUMOCTH
Frp(N)" unmu "UccnenoBanue
JBUKEHHS OpyCKa M0 HAKJIIOHHOU
IUIOCKOCTH C IEPEMEHHBIM

K03 pULIEHTOM TpeHHs" HIU
"N3yueHue NBUKEHUS rpy3a Ha BaLy
¢ TpeHuem"

153

DuU3nYeCcKui MPaKTUKYM 10 TEME
"UccnenoBanue ycnoBui
paBHOBECHs TBEPIOTO TEIA,
MMEIOIIIETO OCh BpalleHus" win
"KoHcTpyupoBaHue KpOHIITEHHOB U
pacyér cui1 ynpyroctu" wiu
"N3yueHne yCTOMYNBOCTH TBEPAOTO
TeJla, UMEIOILEro TUIOIIA/lb OMOPhI"

154

Pu3nUEeCKU IPAKTUKYM 110 TEME
"N3mepenue umiryibca Tena 1no
TOPMO3HOMY ITyTH" WK
"M3MepeHue Cuibl TSITH, CKOPOCTH
MOJIEJIH 3JIEKTPOMOOUIIS U
MOIIIHOCTH CHJIBI TATU" WIH
"CpaBHEHNE U3MEHEHUS UMITYJIbCA
TeJa C UMITYJIbCOM CHIIBI" WIIH
"UccnenoBanue coxpaHeHus
UMITyJIbCa TP YIPYTOM
B3aumoeiicteun" wiu "M3mepenue
KMHETUYECKON YHEPTHUH TeJa 1Mo
TOPMO3HOMY IyTH"

bubnuorexa [JOK
https://m.edsoo.ru/4a04f4{7

but6mmoreka [IOK
https://m.edso00.1ru/856fb28e
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155

Pu3NUeCKU IPAKTUKYM I10 TEME
"N3y4yeHue u30TepMUYECKOrO
npoiiecca (PeKOMEHI0BaHO
UCIIOJIb30BaHuE LU(POBOi
nabopatopun)" mnu "U3ydyenne
M30XOPHOTO Ipoliecca" uin
"N3ydenne n3odbapHoro mporecca"
i "lIpoBepka ypaBHEHUS
cocTosiHUS "

156

Pu3rUeCKUi IPAKTUKYM 110 TEME
"N3mepenue yaenbHoi
terioéMkoctu" nnu "HccnenoBanue
Ipolecca OCThIBAaHUS BellecTBa"
nin "Vccaenosanue agnadbaTHOTO
npouecca" nim "N3yuenne
B3aMMOCBSI3M SHEPIUH
MEXMOJIEKYJIIPHOTO
B3aMMOJECHCTBYS U TEMIIEPATYPHI
KUIEHUS KUAKOCTEH"

but6mmoreka [JOK
https://m.edsoo.ru/e0fe7e07

157

DuU3NYECKUN MTPAKTUKYM 110 TEME
"N3y4yeHune 3akOHOMEPHOCTEM
WCTIApEeHUS KUJKOCTER" i
"M3mepeHue yaelbHOM TEIIO0ThI
raBiaeHus abpaa" win "Usyuenue
CBOICTB HACBIIIEHHBIX apOB" UIN
"N3mepenue abCoytOTHON
BJIQYKHOCTH BO3/yXa U OIICHKA
MacCChI MAPOB B TOMEIIECHHUH .
N3mepenne ko3 dunrenrta

bubmuorexa [JOK
https://m.edsoo.ru/2f2faa61

bu6nunoreka [IOK
https://m.edsoo.ru/6b1a23b5
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IMMOBEPXHOCTHOT'O HATSXKCHUA

158

Pu3rUeCKU IPAKTUKYM 110 TEME
"HaOuroieHue npeBpamieHus
SHEPTUHU 3aPSHKEHHOTO
KOHJICHCATOpa B YHEPTHUIO
W3IIy4YCHHS CBETOANOAA" WITN
"M3y4yeHune npoTekaHus TOKa B
LIEeTIH, CoJiepxKalleld KoHaeHcaTop"
unu "Pacnpenenenue pa3HOCTH
NOTEHLUAJIOB (HANPsKEHUs) IPpU
MOCJIEI0BATEILHOM COEIMHEHUH
KOH/IEHCAaTOpoB"

159

DuU3nYeCKUi MPaAKTUKYM 10 TEME
"UccaenqoBaHue CMEIIAaHHOTO
COEJIMHEHUS PE3UCTOPOB" WIN
"N3mepeHue yaenbpHOro
COINPOTUBIIEHUS IPOBOJIHUKOB" WK
"HccnenoBaHue 3aBUCUMOCTH CUITBI
TOKa OT HANPSDKCHUS JIJ1S1 JTaMITBI
HaKaJuBaHUs"

bub6mmoreka [IOK
https://m.edsoo.ru/ec424377

160

Pu3HUeCKU IPAKTUKYM I10 TEME
"HaOurotenue amekrponu3za’ uim
"U3mepenue 3apsiga
OJIHOBAJIEHTHOTO MOHA" MIN
"HccnenoBaHue 3aBUCUMOCTH
COIPOTUBIICHUSI TEPMOPE3UCTOPA OT
temrnepatypbl" uinu "CHATHE BOJBT-
aMIIEpHOM XapaKTepUCTUKH uoaa"

bubmuoreka [JOK
https://m.edso0.ru/2b179d98

bubnuorexa [JOK
https://m.eds00.ru/64b6e901

161

PesepHbIil ypok. O6001IeHNE T

bu6mmoreka [IOK



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

CUcreMartunui3aiia 3HaHI/II71 I10 TEMC
"Kunematnka"

https://m.edsoo.ru/ed017d93

PesepBueiit ypok. O6o01IeHuE U

162 CHUCTEMAaTH3als 3HAHUHU 110 TEME bubnnorexa LIOK
https://m.edsoo.ru/3149956b
"Tunamuka"
PezepaHblil ypok. O6001menue u
. bubnuoreka IHOK
163 CHUCTeMaTHU3alusl 3HaHUH 110 TEME ' 1
" " https://m.edsoo.ru/0f9752ac
TaTHKa TBEPJIOTO Teja
PesepBHbIil ypok. O600111ICHNE U
. bubnnoreka IIOK
164 cUCTeMAaTU3aIys 3HaHUH 10 TeEME httos://med & 16c0df
PS://M.C€ds00.1u/0C CcC
"3aKOHBI COXpPaHEHUS B MEXAHUKE"
PesepBHbIil ypok. O6001eHNE H
cUCTEMATH3aLMs 3HAHUH 110 TEME Eubs 11OK
HOINOTEKA
165 "OCHOBEHI
. https://m.edsoo.ru/de148976
MOJIEKYJISIPHOKHHETUYECKON
teopun"
PesepBHbIil ypok. O60011eHNE H
166 cUCTeMAaTH3aIysI 3HaHUH 10 TeME bubmuoreka [JOK
"Tepmonunamuka. TemnoBsie https://m.edsoo.ru/Obcc77¢l
MAaIlIUHE!"
PesepBHeIit ypok. O000mIICHNE U
167 CHCTeMaTH3aIlns 3HaHUH 110 TEMe bubmuorexa [JOK
"ArperaTHble COCTOSIHHS BEILIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBbie Iepexoabl"
PesepBHeiit ypok. O000IeHNE U
. Bu6nuoreka IIOK
168 CUCTEMATHU3AIINAA 3HAHUH 110 TEME . 1
"y " https://m.edsoo.ru/f2381c0c
JIEKTPUIECKOE TI0JIe
. Bubnuoreka IIOK
169 Peseprubiit ypok. O60011eHUE U 1

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



https://m.edsoo.ru/ed017d93
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
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https://m.edsoo.ru/3cae6da1

cucreMarumus3anus 3HAaHUH II0 TEME
"ITocTOSIHHBIN NEKTPUUECKUN TOK"

PesepBueiit ypok. O6o01IeHuE U

170 . 1 bubnuorexa [JOK
CHCTEMATHSAIITL SHAHIH 10 TEME https://m.edsoo.ru/cc7681d4
"ToKM B pa3nu4HbIX cpenax”
OBUIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME



https://m.edsoo.ru/cc7681d4

11 KITACC

KoanuecTBo 4yacoB

DJIEeKTPOHHbIE
Ne Tema ypoka Kourpoasbnsie | IIpakTHyeckue Jara Hpponbie
n/n Bcero U3ydeHust o0pa3oBaTejbHbIE
padoTsbI padoThI
pecypcsl
B3anmopeiicTBre MOCTOSHHBIX

| MarHuToOB U MPOBOJIHUKOB C | bubmmoreka [IOK
TOKOM. MaraurHoe moue. https://m.edsoo.ru/487a8593
I'mnoTe3a Amnepa
BekTop MarHuTHON UHAYKIUH.

) [TpuHIMI CynepnO3ULUU | bubmuoreka [IOK
MAarHUTHBIX noJeu. JInnun https://m.edsoo.ru/4clabecb
MarHUTHOW WHIYKIIHH

3 MarauTHo€ noJie MpOBOIHUKA C 1 bubnmnoreka [JOK
ToKkoM. OnbIT Dpcreaa https://m.edsoo.ru/d35d5262

4 Cwiia Amnepa, €€ HanpaBJIeHUE U 1 bubnuorexa [JOK
MOIYJIb https://m.edsoo.ru/26d9cSba

5 Penrenue 3anau 1 bubmorexa IIOK

https://m.edsoo.ru/a37a0c21

6 [Ipumenenue 3akoHa Ammepa. 1 bu6mmoreka [IOK
DIIeKTPOU3MEPUTEILHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHa, e€ HanipaBiIeHUE U

. MOJyJib. JIBIOKEHHE 3apsSKEHHON | bubmuoreka [IOK
YaCTULBI B OJHOPOJIHOM https://m.edsoo.ru/c97afaal
MarHMTHOM I10J1€

8 Pemenue 3anau 1 bubmmorexa [TOK

https://m.edsoo.ru/504e98¢7



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
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but6mmoreka [IOK

9 Pa6 JI
aboTa CILIRT Hoperta https://m.edsoo.ru/d518bedb
but6mmoreka [{JOK
10 P
CHICHHE 3a1ad https://m.eds00.1ru/93617bd9
MarauTHOe o€ B BEIIECTBE.
11 deppoMarHeTuky, mapa- u bubmmorexa TIOK
pP - 11ap https://m.eds00.ru/30ff9608
JMaMarHeTHKH
OcHOBHBIE CBOCTBA
12 dbeppomarnetukoB. [I[pumMenenne bubmorexa [IOK
pp P https://m.edsoo.ru/0b58190a
(dbeppoMarHeTuKoB
13 Pemenwue 3agau mo Teme bubnuoreka [JOK
"MaruurtHoe 1oJe" https://m.edsoo.ru/5b55¢307
14 Pemenue 3agau o teme bubnuoreka [JOK
"MaruutHoe moJe" https://m.edsoo.ru/41c4ac8a
SIBiIeHME HIIEKTPOMArHUTHOM
15 nanyknuu. ITotok BekTopa bubmmorexa TIOK
Ay N p https://m.edsoo.ru/b3efalcl
MarHUTHOM UHAYKIIMH
bubmuoreka [JOK
16 BJ1C
JAC nnpyximu https://m.edsoo.ru/48150bd8
17 3aKO0H JIEKTPOMarHUTHOM bubnmoreka [JOK
nHaykiuu Papanes https://m.edsoo.ru/a6dec188
18 BuxpeBoe aniekTpuueckoe noie. bub6muoreka [IOK
Toxu ®yko https://m.edsoo.ru/15abe140
19 O/1C uHAYKIMH B IBHXKYLIUXCS bu6muoreka [IOK
[IPOBOJHUKAX https://m.eds00.1u/0235¢c02
but6mmoreka [IOK
20 P
CHICHHE 3a/1ad https://m.edsoo.ru/4dfda618
21 [TpaBumo Jlenma but6mmoreka [JOK



https://m.edsoo.ru/d518be4b
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
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https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
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https://m.edsoo.ru/bbc22726

NunykrtrBHOCTH. KaTymka

bubmnorexa [JOK

22 WHAYKTUBHOCTH B LICIH
y H https://m.edsoo.ru/621eae9d
IIOCTOSIHHOTO TOKa
7 SBnenue camoumuaykiuu. J/C bubnmnoreka [JOK
CAMOMHIYKIIAA https://m.edsoo.ru/7ee60ca8
DHeprusi MarHUTHOTO MOJIst
24 KaTYIIKHA ¢ TOKOM bubmmorexa TIOK
y ' https://m.edsoo.ru/b3c0ad11
DJIIEKTPOMarHUTHOE TOJIe
but6mmoreka [JOK
25 P
CHICHHE 3a/1ad https://m.edsoo.ru/88169d2b
O060011IeHNE U CUCTEMATU3AIUS
26 3HAHUH 110 TEME bubmmorexa TTOK
" " https://m.edsoo.ru/76484025
DNeKTpoAMHAMUKA
7 Kontponbhas pabota no teme bu6mmoreka [JOK
"OnexkrpoaguHamMuka" https://m.edsoo.ru/8ae09b98
KomnebarensHas cucrema.
28 CB00OOHBIE KOJIEOAHUS bubnnorexa LIOK
8 ) https://m.edsoo.ru/7c1db385
[Mapmonnueckne koneGaHus
Kunematuueckoe U fTMHAMHUYECKOE
29 OIMCAaHUE KOJIEOATEIBHBIX bubnnorexa LIOK
. https://m.edsoo.ru/87¢ce9498
IBIOKEHUN
DHEPreTUIEeCKOe OIUCAHME.
BriBOA AMHAMHYECKOTO OIMUCAHUS
30 FapMOHUYECKHUX KOJIEOAHUU U3 UX buGnnorexa LIOK
p https://m.edsoo.ru/e3¢99692
ASHEPreTUYECKOro u
KHHEMATHYECKOT0 OIHUCAHUI
31 Ammumatyzaa u ¢gaza konedbaHuit bubnuorexa [JOK



https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
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

[Tepuon u yacTora KoseOaHUM.
[Teproa MabIX CBOOOTHBIX

. bubnuorexa [JOK
32 KOJIeOaHNII MaTEMaTHYECKOT'O
https://m.eds00.ru/e0399319
MasTHHKA. [lepro cBOOOTHBIX
Kosie0aHui MPyKMHHOTO MasTHUKA
3aryxaroIme KojIeOanus.
yx bubnnorexa [JOK
33 BriHyX1€HHBIEC KOJICOaHUSI.
https://m.edsoo.ru/72¢93d09
Pe3onanc
bubmuorexa [JOK
34 ABTOKOIJIEDA
BTOKOIChAHA https://m.edsoo.ru/6add2644
but6mmoreka [{OK
35 Pentenue 3amau https://m.edsoo.ru/addeec?1
https://m.edsoo.ru/756123¢5
Ypoxk-koHpepeHIusa
36 ”I\I/)IexaHI/Iqqe):cine Koie0aHus B bubnnorexa LIOK
" https://m.edsoo.ru/8ef587be
MY3BIKQJIbHBIX HHCTPYMEHTaX
O00011IeHNE U CUCTEMATU3ALUS
37 3HaHUH 110 TeMe "MexaHu4ecKue Enbmorexa ITOK
" https://m.edsoo.ru/eb84182f
Koe0anus ALPS.//M.edS00.1uebo+ 1041
18 DNeKTPOMarHUTHHIE KOJIeOaHHUs. bubnuorexa [JOK
KonebaTenbHbIil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Cs3b
19 aMILTUTYIBI 3apsifia KOHIAEHCATOpa bubmmoreka [JOK
C aMIUTUTYJIOM CUJIbI TOKA B https://m.edsoo.ru/093f9afl
KOJIe0aTeIbHOM KOHTYPE
3aKOH COXpaHEHMsI SHEPTUU B
bubnuoreka [JOK
40 AAeILHOM K0JIe0aTeIbHOM

KOHTYypE

https://m.edsoo.ru/d1e2d543



https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
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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

3aryxarolue 3JIeKTPOMarHuTHbIE

bubmuorexa [JOK

41 KoJjeOaHus. BeiHyX/1eHHbIE
YA https://m.edsoo0.ru/5¢668619
AIIEKTPOMArHUTHBIE KOJIeOaHUs
IlepemenHsbIi TOK. Pe3ucrop u
42 KOHJICHCATOP B LEMH EPEMEHHOTO bubmmorexa [TOK
a p B I p https://m.eds00.1ru/84836152
TOKa

43 Karymka MHIyKTUBHOCTH B LIENIU bubnuoreka IIOK
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/cfa307af

44 3akoH Oma 1l 2JIEKTPUUYECKOM but6mmoreka [{IOK
LIETIA TIEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MOIHOCTE IEPEMEHHOTO TOKA.

45 AMITITUTYTHOE U IEUCTBYIOIIEE bubmmoreka [IOK
3HaYe€HUe CWIbI TOKA U https://m.edsoo.ru/lcacéedc
HaIpsKEHUs

46 Pe3onaHC B 351eKTpUUYECKOM LIENH bubmorexa [IOK

P B hitps://m.eds00.nw/087506df
bu6 OK

47 Penrenue 3anau nbmorexa L

https://m.edsoo.ru/al6836a4
WneanbHbIi TpaHchopmarop.

43 [TpousBoacTBo, nepenava u bu6mmoreka [IOK
noTpebIeHue IIEKTPUICCKON https://m.edsoo.ru/f97418ae
SHEPTUH
DKOJIOTUYECKUE PUCKHU TTPU
MIPOU3BOICTBE IEKTPOIHEPTUH.

49 Kp JIbTypa chonwofam/mp bubmorexa [TOK

YARTYP . https://m.edsoo.ru/a6f74d93
AJIIEKTPOIHEPTUH B TTOBCEAHEBHOM
KUZHH
b K
50 Pemenue 3amau nommorexa 110

https://m.edsoo.ru/ee6677ed
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but6mmoreka [IOK

51 P
CHICHHE 3a/ad https://m.edsoo.ru/7cab59{8
O00011eHNEe U CUCTEMATU3ALMS
. bubnuorexa [JOK
52 3HaHUH 110 TEME
https://m.edsoo.ru/401024a9
"DneKTpoOMarHUTHbBIE KoneOaHus "
MexaHnyecKue BOJHBI.
53 XapakTepUCTUKU MEXAHUYECKUX Bubmiorexa IIOK
p P https://m.edsoo.ru/a58e109f
BOJIH
54 CBoiicTBa MEXAaHUYECKUX BOJIH Bubmiorexa ITOK
https://m.edsoo.ru/d9ae1000
bubnnorexa [JOK
55 3Byk. X
BYK. A4paKTCPHCTHKH 3BYKa https://m.edsoo.ru/138b6f09
Nudpa3Byk u yapTpa3ByK.
56 I (11\)/?01302] 3ar yHSHepHI/Iey buGnnorexa LIOK
y 'p https://m.eds0o.ru/7380038f
OKpYXaIoIIeH cpebl
bubmuorexa [JOK
57 P
clenme sajat https://m.edsoo.ru/cfd918bf
DJIIEeKTPOMArHUTHBIE BOJIHBI.
58 N3nyuenne >eKTpOMarHUTHBIX Bubmiorexa IIOK
y p https://m.edsoo.ru/714e5db1
BOJIH
DHeprust AMEKTPOMATHUTHBIX
59 BoiaH. CBolicTBa Bubmorexa ITOK
) https://m.edsoo.ru/d01b818c¢
AIIEKTPOMATrHUTHBIX BOJIH
[IIxana 31eKTPOMarHUTHBIX BOJIH.
60 [Tpumenenne IEKTPOMArHUTHBIX Enbmorexa ITOK
p P https://m.edsoo.ru/49be1%e
BOJIH B TEXHUKE U OBITY
61 [IpuHIMIIBI paIMOCBS3U U bubnuorexa [JOK

TeneBuaeHus. Pagronokausi.

https://m.eds00.1u/9f96f1 {8
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DIIeKTPOMarHUTHOE 3arpsi3HEHUE
OKpYXaIoIIeH Cpebl

6 Konrponbnas padora no teme bubnuoreka [IOK
"Konebanus u BogHbI" https://m.edsoo0.ru/4f7985a0
63 Caer. 3aKOH NPSIMOJIMHENHOTO bubnuorexa [JOK
pacpocTpaHeHus CBETa https://m.edsoo.ru/f9566406
Pemenue 3amau Ha npruMeEHEHHE
64 3aKOHA MPSIMOJIMHEHHOTO bubmorexa [TOK
P https://m.edsoo.ru/ea32d455
pacnpocTpaHEHuUs1 CBETa
65 Otpaxenue csera. [Tnockoe bubnuoreka [IOK
3epkaino. Chepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBera.
AOGCONIOTHBIN U OTHOCUTENBHBIH
66 nokKasarelb npejaomiieHus. [lonHoe bubnuoreka [IOK
BHYTPEHHEE OTPAKCHUE. https://m.edsoo.ru/bc2e55¢cd
IIpenenbHbIl yroa NoJaHOTo
BHYTPEHHETO OTPAKECHUS
Peirenue 3a1au Ha npUMEHEHUE
67 3aKOHOB OTpPaXEHUS U bubmmorexa [OK
P https://m.edsoo0.ru/49d830a9
MIPEJIOMJICHUS CBETA
Xon nmyueit B npuzMe. ucnepcus
68 CBETA yCJIO)KHLII)ﬁ COCTi 6en(I))ro Bubmmorexa [IOK
' https://m.edsoo.ru/d8elc3be
cBera. IlBer
69 JIunzpl. @OKyCHOE pacCTOsTHUE U bubnmoreka [JOK
ONTUYECKas CUila JUH3bI https://m.edso00.ru/60441359
[TocTpoenne n300pa>keHmii B
bubnuoreka [JOK
70 JIMH3aX U UX CUCTEMaXx.

VBenuueHue JIUH3bI

https://m.edsoo.ru/bb53b1d5
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Pemenue 3amad Ha mocTpoeHue

71 N300paKEHU, ITOIYYAEMBIX C buGnnorexa LIOK
p ? y https://m.edsoo.ru/5a868109
IIOMOIILIO JTUH3
72 I'mas xak onTudueckas cucreMa buGnnorexa LIOK
https://m.edsoo.ru/ecd480a2
Pemrenue 3amaq. Ilpenensl
73 IPUMEHUMOCTH re(I))MeT HYECKOU buGnnorexa LIOK
P p https://m.edsoo.ru/cd174a10
ONTHKU
74 CKopoCTh CBETA U METO/BI €€ bubnmnoreka [JOK
W3MEPEHUS https://m.edsoo.ru/f32aab06
bu6nunoreka [IOK
5 Hucnepenst ceera https://m.edsoo.ru/lel6ecbe
bu6nuoreka [IOK
76 41
HTep(epeHLIs cheTa https://m.edsoo.ru/5fc0c638
KorepeHTHbIE HCTOUHUKHU.
77 VcmoBus HaOMIOAEHUS Bubmorexa IIOK
A https://m.edsoo.ru/c6416d48
MaKCMMYMOB 1 MUHUMYMOB
bubmmorexa [JOK
78 P
CHICHHE 3a1ad https://m.edsoo.ru/3061de2b
bubnuoreka [IOK
79 I1
PHMCHCHHC HHTCp(hCpeHLIN https://m.edsoo.ru/668edbc8
bubmuorexa [JOK
80
Jlndpaxuns ceera https://m.edsoo.ru/12ed04b5
udppakimoHHAasA PEIIETKA.
81 60?5131/1: Ha0JIIo EHI/I?I TJIABHBIX Bubmiorexa IIOK
A https://m.edsoo.ru/f998d964
MaKCHUMYMOB
82 Pentenue 3anau bubnnorexa LIOK

https://m.edsoo.ru/d58c411a
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HOHGpC‘—IHOCTB CBCTOBBIX BOJIH.

bubnuorexa [JOK

83 [Tonsipuzanus ceera https://m.eds00.ru/e98901e9
bubnunoreka [JOK
84 Pemerre sanas https://m.edsoo.ru/c56¢8158
85 CBETOBBIC SIBJICHUS B IPUPOJIE bubmorexa [TOK
https://m.edsoo0.ru/0b36363d
26 O06o011eHre U cucTeMaTru3aIus bubnmoreka [JOK
3HaHu# 1Mo teme "OnTuka" https://m.edsoo.ru/8a14748b
27 Konrponsnas padora no reme bubnuoreka [IOK
«OnrTuka» https://m.edsoo.ru/82315dd4
['panuibl TpUMEHUMOCTH
28 KJIACCUYECKOM MEXaHUKH. 3aKOHBI bubnuoteka [JOK
SJIEKTPOAUHAMUKHI U TIPUHIIAI https://m.edsoo.ru/c9bd77¢cb
OTHOCHUTEIIbHOCTHU
29 ITocTynatel cnenuanbHOM TEOPUHU bu6mmoreka [JOK
OTHOCUTEJIBHOCTU https://m.edsoo.ru/c56105¢cb
IIpocTpaHCTBEHHO-BPEMEHHOM
unrtepBai. [IpeobpazoBanus
90 Jlopenma. YcnoBue NpUUUHHOCTH. bubnmoreka [JOK
OTHOCUTENBHOCTH https://m.edsoo.ru/d83742bb
OJHOBPEMEHHOCTH. 3aMeJICHUE
BPEMEHHU U COKpAIICHUE JJINHBI
01 DHEprusi ¥ UMITYJIbC bubnmoreka [JOK
PENATUBUCTCKON YaCTHULIbI https://m.edsoo.ru/853a64fc
CBs13b Maccel ¢ PJHEPrUEH U
92 UMITYJIbCOM PEISTUBUCTCKOU bubmmorexa LHOK
https://m.edsoo.ru/b6258ffa
YaCTHI[bl. DHEPTHUs TTOKOS
93 PaBHOBECHOE TEILIOBOE U3IyUYECHUE bubnuoreka [IOK
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https://m.edsoo.ru/0b36363d
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https://m.edsoo.ru/f54035a5

but6mmoreka [IOK
o4 3aKoH cmeltenus Buia https://m.edsoo.ru/1c5{f752
95 I'unore3a M. Ilimanka o kBaHTax. bu6mmoreka [{JOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bubmuorexa [JOK
%6 JHepriA H MMITYIIRC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®orto3dpdext. OnbiTol A. T bu6mmoreka [IOK
CroneroBa. 3akonbl (hoToddPdexra https://m.edso0.ru/8c68e5b9
VYpaBHeHnue DUHIITEHA 1715
98 dororddekra. "Kpacnas rpanumna" bubmorexa [TOK
https://m.edsoo.ru/01ef4556
dororddekra
99 Hasnenue ceeta. OnbiTel [1. H. bubnuorexa [JOK
Jlebenena https://m.eds00.ru/64b41966
. bubnuorexa [JOK
100 BoHOBEIE CROHCTBA HACTHIL https://m.edsoo.ru/f59cfcec
Bosnnbl ne bpoiins. J{imnHa BOIHBI
101 ne bpoitns u pazmepsl o01acTi bubnuotexa [JOK
JIOKAJIM3ALMU IBUKYIIENCS https://m.edsoo.ru/5df8bafl
YaCTHIbI
102 KopnyckysipHO-BOJTHOBOM bubnmoreka [JOK
Jyanu3Mm https://m.edsoo.ru/8ccab62a
103 Judpakiuus 37eKTpOHOB Ha bu6muoreka [IOK
KpPUCTAIUIAX https://m.edsoo.ru/30dbal8c
Cnenuduka u3smepeHuii B
104 MI/IKEOSI)I/IPC. CoofHomeHI/Iﬂ Bubnmorexa LHOK
. o https://m.edsoo.ru/65783dec
HeomnpeaenénHocrel [ elizenOepra
105 Pemenue rpadgudeckux 3amaq bubmuorexa [JOK



https://m.edsoo.ru/f54035a5
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https://m.edsoo.ru/7fb307ec
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https://m.edsoo.ru/01ef4556
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https://m.edsoo.ru/e70195bd

but6mmoreka [IOK

106 Pemtertite pacuCrHbx safat https://m.edsoo.ru/ee9b3182
KoHnTtponbHas paboTa mo TeMam:

107 "OcnoBbel CTO", but6mmoreka [{OK
"KopnycKysipHO-BOJIHOBOM https://m.edsoo.ru/c3de891a
Tyanusm"

OMEBITEL IO UCCIIETOBAHUIO
bubmuorexa [JOK
108 cTpoeHus atoma. [Inanerapuas
https://m.edsoo.ru/312b750a
Mozenb atoma Pezepdopaa
bubnnorexa [JOK

109 Hoctyxatet bopa https://m.edsoo.ru/404dfa%a

110 Bunp cnektpoB. CriekTp ypoBHE# bubnmoreka [JOK
DHEPrUMU aTOMa BOAOPOAA https://m.edsoo.ru/cf74bl1a

11 CroHTaHHOE U BBIHYKJIEHHOE bu6nuoreka [IOK
HU3JIy4YEHUE CBETA https://m.edsoo.ru/f945d85¢

but6mmoreka [JOK

12 Jlasep https://m.edsoo.ru/2288a0c4
Hyxnonnas mozens sigpa

113 [eiizen6epra-MBanenko. 3apsa u bubnuorexa IIOK
MacCOBO€E YMCIIO sapa. M30Tomsl. https://m.edsoo.ru/34ada5de
PagnoaktuBHOCTB
3aKOH paJIMOaKTUBHOI'O pacraja.

CBoiicTBa HOHU3UPYIOLIETO
114 U3IIy4CHHUS. Bnnﬂlfp}lle B Bubmmorexa LIOK
https://m.edsoo.ru/aab98bef
PaIMOAKTUBHOCTHU HA KUBbIE
opranusmsl. /Jozumerpus
115 OHeprus CBs3U HYKJIOHOB B sJIpE. bubamorexa LHOK

https://m.edsoo.ru/ff1758d0
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Snepusie cuibl. [ledext maccsl
saapa. SlnepHsie peakuuu. SnepHeie
peakTopsl. [IpoGnembl
YIOPaBIsiEMOT0 TEPMOSIEPHOTO
CUHTE3a. DKOJIOTMUECKUE ACIIEKTBI
pa3BUTHUSA AAEPHOMN dSHEPreTUKU

Mertobl peructpaiuu u
HCCIICIOBAHUS AJIEMEHTAPHBIX
yactul. OyHnameHTanbHble
B3aMMOJICUCTBUS. bapuoHsl,

but6mmoreka [JOK

116
ME30HBI U JIEHTOHBI. https://m.edsoo.ru/lac08aSb
ITpencraBnenue o CtannapTHOU
Mozenu. KBapk-TiirooHHast MOJIEb
aJpOHOB
du3zuka 3a npejaenaMmu
CranpaptHoit monenu. Témuas
117 MaTepusi U TEMHas SHEPIrus bubmmorexa [TOK
P Up ' https://m.edsoo.ru/c026fd37
EnuHCTBO QU3HYECKON KapTHHBI
MHupa
118 Ortarnel pa3BUTHS ACTPOHOMHUHU. bubnuoreka IIOK
3HaueHue aCTPOHOMUU https://m.edsoo.ru/ad73e145
[TpuMeHUMOCTB 3aKOHOB (PU3UKHU
119 IUTsE 0OBbSCHEHUST IPUPO/IBI bubnuorexa [JOK
KOCMHYECKUX 00BEKTOB. MeTo bl https://m.eds00.1ru/39¢44028
ACTPOHOMUYECKHUX UCCIEA0BAHUI
CoBpEMEHHBIE ONITHYECKUE
bubnnorexa [JOK
120 TEJIECKOTbI, paINOTEIECKOIIBI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHast acCTpOHOMHUS
121 Bun 3Bé3nHoro Heba. Co3pe3us, bubnnorexa [JOK



https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
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SIpKUE 3BE3/bI, INTAHETHI, UX
BUJINMOE JBHKCHUE

https://m.edsoo.ru/aac588eb

Conueunas cucrema. CoiHIIe.

bu6nuoreka [IOK
122 ConHeyHast akTUBHOCTb. McTOUHMK
. https://m.edsoo.ru/22748eb4
sHepruu CoJHIa U 3BE3]
3BE3/1bI, UX OCHOBHBIE

123 XapakTepUCTUKU. Jluarpamma bubnuoreka IIOK
"CreKTpaJIbHBIN KJ1acc — https://m.edsoo0.ru/42169944
CBETUMOCTB"

124 3Be3IbI TTIaBHOU but6mmoreka [{IOK
MOCJIEI0BATEIIBHOCTH https://m.edso0.1ru/b3cb766¢
BryTpenHee cTpoeHue 3BE3 .

CoBpeMeHHBIE ITPEICTABICHUS O
bubmuoreka [JOK
125 MPOUCXO0XKICHUH U SBOJIIOIUU
. https://m.edsoo.ru/d09da494
CouHiia ¥ 386311, DTalkl )KU3HA
3BE3 ]
Mneunsiii [IyTe — Hama
bubmuorexa [JOK

126 lNanaktuka. TUIbI ralakTHK.

. https://m.edsoo.ru/7cd10a0a
YEpHble ABIPHI B sIpax rajJakTHK
Bcenennas. Pacimpenue

127 Bcenennoii. 3akon Xa00:1a. bubmuorexa [JOK
Teopust bosbioro B3peIiBa. https://m.edsoo.ru/3dbdf0d2
PenukroBoe n3nyuenue

128 MacmraGHast CTpyKTypa bubnuoreka [IOK
Bcenennoii. Meraranaktuka https://m.edsoo.ru/ce234633

129 Hepeménnsie nmpobieMbl bubnuotexa [JOK
aCTPOHOMHUHU https://m.edsoo.ru/d37d9ffe

130 PU3NYECKUI TPAKTHUKYM I10 TEME (c bubnmoreka [JOK
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https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe

"WccienoBaHue MarHUTHOTO TTOJIS
IMOCTOSTHHBIX MarHUTOB' MIIH
"UccaenoBaHue CBOMCTB
(dbeppoMarsHeTukoB" UiIu
"HccnenoBanue QelcTBUS
MOCTOSIHHOT'O MarHuTa Ha pamMKy C
TOKOM"

131

DU3NYECKUI TPAKTUKYM 10 TEME
"U3mepenue cuibl Amrepa' uiu
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuiibl TOKa" MU
"OnpeneneHre MarHUTHOM
MHAYKIMYU HA OCHOBE U3MEPEHUS
cuibl Amnepa"

132

Pu3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
ANIEKTPOMATHUTHON UHAYKIUHU"
nin "OnpeneneHue HHAYKIIUU
BHUXPEBOI'0 MarHUTHOTO MOJs"

133

DuU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
camomnHykiuu" wim "COopka
MOJIETH 3JIEKTPOMAarHUTHOTO
reneparopa"

134

Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nmeproia CBOOOTHBIX
KOJICOAHU HUTSHOTO U
MPYXUHHOT'O MasiTHUKOB"

135

DuU3NYECKU IPAKTUKYM I10 TEME

UCIIONB30BaHNE
o0opymoBaHuUs

TP)

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

but6mmoreka [JOK
https://m.edsoo.ru/fcae91e9

https://m.edsoo.ru/c36658da

bu6nuoreka [IOK
https://m.edsoo0.ru/b8tb6391

bubmorexa [JOK
https://m.edsoo.ru/5d159d35

bu6nunoreka [IOK



https://m.edsoo.ru/67361aef
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https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35

"[IpeobpazoBaHme YHEPTUU B
Mpy>KUHHOM MasiTHUKeE"

https://m.edsoo.ru/a28026bd

136

@uU3UYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOT0 TOKa
yepes3 MociIe0BaTeIbHO
COEIMHEHHBIE KOHAEHCATOD,
KaTyIIKy ¥ pe3ucTop' Wi
"UccnenoBanue pabOThI
HMCTOYHHKOB CBETA B LIETIH
MEePEMEHHOTr0 ToKa"

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

137

@uU3HYECKHI MPAKTUKYM II0 TEME
"N3y4yeHue nmapamMeTpoB 3ByKOBOM
BOJIHBI"

bubmuorexa [JOK
https://m.edsoo.ru/b100661a

138

@U3NYECKUI IPAKTUKYM 110 TEME
"N3mepenue nokasarens
MIPEJIOMJIEHUS CTEKJIA" WK
"[Tonyuenne n300pakeHus B
CHUCTEME U3 IIOCKOIO 3epKana U
JUH3BL"

bubmuorexa [JOK
https://m.edsoo.ru/42569eal

139

@U3HYECKUI IPAKTUKYM I10 TEME
"HccnmenqoBadnne 3aBUCHMOCTH
(hOKYCHOTO PacCTOSIHUS OT
BEIIECTBA (Ha MPUMEPE KUAKUX
nuH3)" unn "U3Mepenue
(OKYCHOTO pPacCTOSTHUS
pacceuBaroIMX JINH3"

but6mmoreka [IOK
https://m.eds00.1u/b879{b3f

140

OU3NYECKHUI TPAKTUKYM 10 TEME
"Habmonenue qudpakimm,
uHTep(EepEHITNH U TONAPU3ALUU

but6mmoreka [IOK
https://m.edsoo.ru/8b7ac737
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ceera"

141

PuU3UYECKU IPAKTUKYM 110 TEME
"OnpeneneHye UMITyJIbca U
SHEPrUM PESITUBUCTCKUX YaCTHULL
(mo ¢ororpadusiM TpeKoB
3apsSKEHHBIX YaCTHI] B MATHUTHOM
nosie)"

142

@u3HYECKUl IPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM Ilnanka
Ha OCHOBE HMCCJIE0BAaHUs
dbotorddexra" nmm
"HccaenoBaHue 3aBUCUMOCTH
CHUJIbI TOKA YepEe3 CBETOANO] OT
HanpspKkeHus"

bubnunoreka [IOK
https://m.edsoo.ru/63756¢47

143

@U3HYECKUM IPAKTUKYM I10 TEME
"UccnenoBanue cekTpa
Pa3peKEHHOTO aTOMAPHOTO
BOJIOPO/Ia U U3MEPEHUE
noctosiHHoM Punbepra"

bubmuorexa [JOK
https://m.edsoo.ru/eb916182

144

@U3HYECKUI IPAKTUKYM I10 TEME
"UccnenoBanue paio0aKTUBHOTO
(dhoHa C UCTIOIBL30BAaHUEM
nozumetpa win "M3ydyenue
MOTJIONICHHs OeTa-4acTHI]
aTrOMUHHEM"

bubmnorexa [JOK
https://m.edsoo.ru/ec651eb&

145

PuU3nYECKH MPAKTUKYM IO TEME
"HabOmroneHus 38€34H0T0 Heba
HEBOOPYKEHHBIM IJIa30M C
MCII0JIb30BAHUEM KOMIIBIOTEPHBIX

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

bu6mmoreka [IOK
https://m.edsoo.ru/1072021e
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MIPUIIOKEHUH JUISl ONIPEACIICHUS
MOJIOKEHHUSA HEOSCHBIX 00BHEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Mnoiayumapus
U sipKue 3BE311b1" UK
"HabOmronenus B Teneckorn JIyHbI,
IJIAHET, TYMAHHOCTEMN U 3BE3IHBIX
CKOILICHUH"

O060011IeHNE U CUCTEMATU3AIUS
3HaHui. Ponb Gusuku u
ACTPOHOMHHU B YKOHOMUYECKOM,

bubnuorexa [JOK

146 TEXHOJIOTHYCCKOM, COIMATILHON 1 https://m.edsoo.ru/ad6ddeed
ITHYECKOH cdepax NesTeTbHOCTH
YeJIoBeKa
O06o0011eHre U cUCTeMaTH3alus
147 3HaHui. Pons 1 MecTo pu3uku u bubnmnoreka [JOK
aCTPOHOMUHU B COBPEMEHHOMU https://m.edsoo.ru/18f19f7¢
Hay4YHOU KapTHHE MHUpa
O000I11IeHNE U CUCTEMATU3AIUS
3HaHui. Ponb Gusnueckoil Teopun
B (hOpMHUPOBAHHH MIPEACTABICHUI
148 0 (hu3nYecKor KapTUHE MHUPA, bu6muoreka [IOK
MeCTO (PU3MUECKON KapTHHBI MHpa https://m.edsoo.ru/e7d400f4
B 00LIEM psTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MIPEJICTaBICHUI O IPUPOE
149 O0001IeHe U CUCTEMAaTH3aIUs bubmorexa [JOK
3HaHui mo teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011IEHNE U CUCTEMATU3AIUS bu6nunoreka [IOK



https://m.edsoo.ru/ad6ddeed
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3Hanuii mo reme "Kunemaruka"

https://m.edsoo.ru/4e31b507

O000111eHHE U CUCTEMATU3ALMS

but6mmoreka [JOK

151
3HaHu# 1Mo teme "/{uHamuka" https://m.edsoo.ru/2dfbafc5
O00011eHNEe U CUCTEMATU3ALMS
. " but6mmoreka [IOK
152 3HaHu# 1Mo TeMe "CTaTtnka
" https://m.edsoo.ru/3ccad82e
TBEPJOTO Tea
O000111eHNEe U CUCTEMATU3ALMS
153 3HaHUH 1o TeMe "3aKOHEI Bubmiorexa IIOK
" https://m.edsoo.ru/32a4d1a0
COXpPaHEHHUS B MEXaHHUKE
O0001IeHNE U CHCTEMATH3AINS
154 3HaHUHU 110 TeMe "OCHOBBI bubnuorexa [JOK
MOJIEKYJIIPHO-KMHETUYECKOMN https://m.edsoo.ru/ed440ca8
teopun”
O00011IeHNE U CUCTEMATU3ALUS
155 sHaHui 1o teMme "TepmoauHaMuKa bubnmnorexa LIOK
P ' https://m.edsoo.ru/c63f7¢10
TenmoBble MaIIUHEI
O0600I11IeHNE U CUCTEMATU3AIUS
156 3HaHUU 10 TeMe "ArperaTHble bubnuoreka IIOK
COCTOSIHUS BellecTBa. @a30oBEIe https://m.edsoo.ru/1d36b5bl
nepexopl"”
O000111eHrE U CUCTEMATU3ALMS
157 3HAHHUHU 110 TeMe "DIIEKTPUUECKOE bubnmorexa LIOK
" p https://m.edsoo.ru/3bf0def9
oJje
O00011eHNEe U CUCTEMATU3ALMS
N " . bubmuorexa [JOK
158 3HaHUH 110 TeMe "TlocToSHHBIN
. " https://m.edsoo.ru/71453ee6
ANEKTPUIECKUHN TOK
159 O0o001IeHNEe U CHCTEMAaTH3aITHS bubmuorexa [JOK

3ganuii mo teme "Toku B

https://m.edsoo.ru/3d40077a
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pa3ianuHbIX cpenax”

O000111eHHE U CUCTEMATU3ALMS

160 3HaHUH 110 TeMe "MaruutHoe bubnnorexa LIOK
" https://m.edsoo.ru/3b4c06ae
oJie
PesepsHEIil ypok. O000IIIEHHE U
161 CHCTEMaTHSZpH;I 3HAHUH 110 TEME bubmmorexa TIOK
" 8 " https://m.edso0.ru/053e2248
DNeKTpOMarHuTHasE WHAYKIHS
PesepBuEblil ypok. O000IIIEHNE 1
P 7P . bubmunoreka [JOK
162 CHUCTEMAaTH3aLMs 3HAHUHU 10 TEME
https://m.edsoo.ru/d6310bfd
"Mexanndeckue Koinedanusg"
Pesepsusblii ypok. O000IIIEHHE U
163 CI/ICTIe)MaTI/I?,ZpI/IH 3HAHUH 110 TEME buGnnorexa LIOK
" H | https://m.edsoo.ru/5e2bb&3d
DneKTpOMarHuTHBIE KoJieOaHus
PesepBHbIii ypok. O6001mIeHNE 1
164 CHCTEeMaTH3allus 3HaHUH 110 TEMe bubmuorexa [JOK
"MexaHUYECKHUE U https://m.edsoo.ru/96a7a2dd
AJIEKTPOMArHUTHBIE BOJIHBI"
PesepBHbIi ypok. O000IIEHNE 1
165 CI/ICTIe)MaTI/BZpI/ISI 3HAHUHU 110 TEME Bubmorexa ITOK
. https://m.edsoo.ru/52ad1603
"Ontuka"
PesepsHEIil ypok. O000IIIEHHE U
P P N but6mmoreka [JOK
166 CHUCTEMAaTH3alus 3HaHUH 110 TEME
https://m.edsoo.ru/5beclc65
"Ocuoser CTO"
PesepBHbIil ypok. O6001IeHIE 1
167 cucTeMaTH3aIysI 3HaHUH 10 TeMe but6mmoreka [IOK
"KopnyckynsipHO-BOJTHOBOM https://m.edsoo.ru/f7¢59d38
Tyanusm"
168 PesepBubIil ypok. O6001meHNE 1 bubnuorexa [JOK
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CUCTCMaTu3aIAa 3HaHI/II\/'I I10 TECMC
"®usuka aroma"

https://m.edsoo.ru/1f511654

PesepBHbIit ypok. O600ImIeHNHE 1

169 CHCTEMAaTH3aLMs 3HAHUH 110 TEME | bubnunoreka [IOK
"®u3uKa aTOMHOTO SApa U https://m.eds00.ru/905¢5¢ce0
AJIeMEHTapHBIX YacTuIl"

PesepBurlii ypok. QO000IIIEHHE U
P P 111 bubnuorexa [JOK
170 cUCTEMATU3AaII 3HAHUH 10 TEME 1
https://m.edsoo.ru/2bffb94c
"OnemeHTh! acTpoduzuxu”
OBILIEE KOJIMYECTBO HACOB I10 170 16

[TPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OFPA30OBATEJIbHOM IMPOT'PAMMBI10 KJIACC

Kox
NpoBEPsSIEMOro
pe3yabTara

10.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero oopa3soBaHusi

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb U MECTO PU3UKU B (HOPMHUPOBAHUU
COBPEMEHHOM HayYHO! KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOM TEXHUKU
Y TEXHOJIOTUM, B IPAKTUYECKOU JEATEIbHOCTH JIIOIeH

10.2

Y4uThIBaTh TPaHUIBI NMPUMEHEHUSI W3YUYEHHBIX (U3UYECKUX MOJIENCH:
MaTepuaibHas TOYKa, HHEpUUalbHasg cUCTeMa OTCYETa, aOCOIIOTHO
TBEPJOE TEJIO, WIACAIBHBIM Ta3; MOJEIM CTPOEHHUS Ia3oB, KUIKOCTEH U
TBEPABIX TE€J, TOYEUHBIA OJJIEKTPUUYECKUN 3apa]l — MpU pEUICHUU
duznyeckux 3amaq

10.3

PacnioznaBate ¢usnyeckue sBieHus (Tpolecchl) U OOBSACHATH HUX Ha
OCHOBE 3aKOHOB MEXAaHMKH, MOJICKYJSIPHO-KHUHETUYECKOH TEOPHH
CTPOCHMS  BEUIeCTBA M DJJIEKTPOJUHAMMKH:  PABHOMEpPHOE U
PaBHOYCKOPEHHOE NMPSIMOJIMHEHHOE JBM)KEHUE, CBOOOJHOE NaJeHHUe Ted,
JBIDKEHUE 0 OKPY)KHOCTH, MHEpLUs, B3auMOJeHCTBHE Tel; nuddysus,
OpOYHOBCKOE JBUKCHHE, CTPOCHUE KUJAKOCTEH U TBEPIBIX TEIl, U3SMCHEHHE
o0béMa Ten TpU HArpeBaHMM (OXJIAXKACHUH), TEIUIOBOE paBHOBECHE,
UCIIapeHUe, KOHJACHCAlUs, IUIaBJICHHE, KpHUCTaUIM3alMs, KUIIEHUE,
BJIQXKHOCTh BO3/yXa, MOBBIIICHUE JIaBJICHUS Ta3a IpHU €ro HarpeBaHUU B
3aKpBITOM COCYJE, CBSI3b MEXAY IapaMeTpaMH COCTOSIHMSI raza B
M30IPOLECCaX; MIEKTPU3ALHNA TEN, B3aUMOJCHCTBHUE 3aps10B

10.4

OnwuceIBaTh MEXaHUYECKOE TBHYKEHUE, UCIIONB3YS (PU3NUYECKHUE BETUUNHBL:
KOOpAMHATa, MyTh, NEPEMELIEHHE, CKOPOCTb, YCKOpPEHME, Macca Teja,
CWJIa, UMITYJIbC Te€Ja, KUHETHYeCKas SHEeprus, MOTEHLMaJIbHasi dHEprus,
MexaHuyeckas paboTa, MeXaHHWYecKas MOIIHOCTh; MpPH ONHCAHUU
NPaBUIBHO TPAKTOBATh (PM3UUECKUI CMBICI MCIIOJIb3YEMbIX BEJIMUYUH, UX
0003HAYEHMS U €AMHUIIBI, HAXOJUTh (HDOPMYJIbl, CBSI3bIBAIOIIUE JTAHHYIO
(GHU3UUECKyI0 BETUUMHY C IPYTMMHU BEJIMYMHAMU

10.5

OnuceiBaTh M3y4YeHHbIE TEIUIOBBIE CBOMICTBA TEN U TEIUIOBHIE SIBJICHMUS,
UCHIOJIB3YS (PU3NUECcKUe BEIUUHHBI: JaBICHUE Ta3a, TeMIepaTypa, CpeIHss
KMHETHYECKas  DJHEPrus  XaOTUYECKOTO  JBWIKEHUS  MOJEKYII,
CPEIHEKBAIpaTU4YHAs  CKOPOCTb  MOJIEKYJ, KOJIUYECTBO  TEIUIOTHI,
BHYTPEHHss SHeprus, pabdora rasza, Ko3(pQuuueHT mnoye3Horo neicTBUs
TEIIOBOTO IBUTATEIIS; IPU ONIMCAHUH MPABUIIBHO TPAKTOBATH (PU3HUECKUI
CMBICJI UCTIOJIb3YEMBIX BEITMUMH, UX 0003HAUEHUS U €AUHUIIBI, HAXOIUTh
(opMyIIBI, CBA3BIBAIONIME TAHHYIO (PU3HUECKYIO BEIHUYMHY C JAPYTHMH
BEJIMYMHAM

10.6

OnuceIBaTh HN3YYCHHBIC DJICKTPHUICCKUC CBOICTBA BCIICCTBA u




JEKTpUYECKUE ABJIEHUS (IIPOLECCHI), UCIOB3YSl PU3NUECKUE BEIUUMHBI:
UIEKTPUUECKUI 3apsifl, IJIEKTPUYECKOE II0Je, HAIpPSHKEHHOCTh OIS,
NOTEHIMAJ, pa3HOCTh IOTEHIHMAJIOB; TMPU ONUCAHUM IPABHIBHO
TPaKTOBAaTh (PU3NUECKUI CMBICI UCIIOJIb3YEMbIX BEJTMUMH, UX 0003HAUEHHS
U €JMHUIBI; YKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOILME JAHHYIO (PU3UYECKYIO
BEJIMYUHY C JPYTMMHU BEITUYUHAMU

10.7

aHAIM3UPOBaTh  (PU3MUECKHE TMPOLECChl M SABJIEHUS, HCIOJIb3YA
¢du3nyeckue 3aKOHBI U MPUHLMUIIBI: 3aKOH BCeMHpPHOTO Tarotenus, I, I u
III 3akonbsl HproTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW PHEPTUH, 3aKOH
COXpaHEHHUs UMITyJIbCa, NPUHIUI CYNEpPHO3ULUUU CHJI, MPUHLIMII
paBHONpaBUsl ~ MHEPUHUAIBHBIX  CHCTEM  OTCYETA;  MOJIEKYJSPHO-
KMHETUYECKYI0 TEOPUIO0 CTPOEHHUS BEIIECTBA, T'a30BbIE 3aKOHBI, CBA3b
CpeaHEld KWHETHYECKOM DSHEPruy TEIUIOBOTO JABMKEHHUS MOJEKYJI C
aOCOJIIOTHOM TEMIEpaTypold, TMEpPBBHIA 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpAHEHUS JIEKTPUUYECKOr0 3aps/ia, 3akoH KyioHa; mpu 3TOM pa3iuyaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U
yCIOBHS (TpaHUIlBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIC TPUHILMIBI JCHCTBUS MAaIllMH, TPHOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3inuyarh yCJIOBHS HMX 0€30IacHOTO
UCIIOJIb30BaHUs B IOBCEIHEBHOM KU3HU

10.9

Brimonaare SKCHCPUMCHTBI IO HCCICOOBAHUIO (bI/I3I/ILICCKI/IX SIBJICHUU U
IIPOLIECCOB C HCIIOJIB30BAHUEM IPSMBIX U KOCBEHHBIX WU3MEPEHUMU; IIPU
aToM QopMyIUpoBaTh TMpodiieMy (3agady) H TUIOTE3Y Y4eOHOTro
9KCIEPUMEHTa, COOMPATh YCTAHOBKY M3 TPEIIOKEHHOTO 000pYIOBaHUS,
IPOBOJIUTH OTIBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OcymiecTBIATh MpsIMble U KOCBEHHbIE M3MEPEHUS (DPU3NYECKUX BEIUYHH;
IpU 3TOM BBIOMpATh ONTUMAIBHBIA CIIOCOO M3MEPEHUsS] U HCIOJIb30BAThH
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHHUN

10.11

HccnenoBaTh 3aBHCHUMOCTH  MeXAy (U3MUYECKUMU BEIUYHMHAMH C
UCTIONb30BAaHUEM TIPSAMBIX H3MEpPEHUH; TpHU OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHUPOBATh pPE3yJIbTaThl TOJYYEHHOW 3aBHCHMOCTH
GU3NYECKUX BEIMYMH B BUAC TAONHIl U TpadUKOB, NENaTh BBIBOJABI 1O
pe3yybTaTaM UCCIICIOBAHUS

10.12

CoOnroath mpaBuiia 6€30MaCHOTO TPy/ia MPH MPOBEICHUN UCCIIETIOBAHHIA
B paMKax yd4eOHOro OKCIEPUMEHTa, Y4eOHO-HCCIICIOBATEIbCKON U
HpOGKTHOﬁ ACATCIIBHOCTH C UCIIOJIb30BAHUEM N3MEPHUTCIIbHBIX YCTpOﬁCTB
U JIabopaTOpHOTO 000PYIOBAHUS

10.13

Pemate pacuérHple 3amauM ¢ SBHO 3aJlaHHON (PU3HYECKOW MOJICIIBIO,
UCTIONB3YS (PU3UUECKIe 3aKOHBI U IPUHITUIIBI; HA OCHOBE aHaJIN3a YCIOBUS
3a/1a4¥l BEIOUpATh (PU3NIECKYIO MOJIENb, BEIICTATH (PU3NUECKHE BETHUNHBI
u opmyrsl, HeoOXonUMBIE M €€ pelIeHHs, MPOBOAUTH PaCUYETHl U
OIICHUBATh PEATHHOCTh MOJYUYEHHOTO 3HAUCHUS (PU3MUECKOM BEIIMYUHBI

10.14

Pemars Ka4CCTBCHHBIC 3aJa4u: BbICTPAaHUBATb JJOT'M4YCCKHU




HEMPOTUBOPEUMBYIO LEMOYKY PACCYX ICHUM C OMOpPOM Ha H3y4YEHHbIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKHE SIBIICHUS

10.15

Hcnonp3oBate mpu  pemieHMH — y4eOHBIX — 3a7ady  COBPEMEHHBIC
UHQOPMALIMOHHBIE TEXHOJOTHUH [UIS TOWCKA, CTPYKTYpHUPOBaHUS,
UHTEpIIPETAlMd U TPEACTABICHUS Yy4yeOHOW M Hay4HO-TOMYJISIPHOU
uHbOpMalluKY, TONYYEHHOH W3 Ppa3IUYHBIX HCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATh MOJIyUaeMyl0 HHPOPMaLIUIO

10.16

[IpuBoaMTH TpUMEpPHI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, O0BSICHEHUE MTPOIIECCOB OKPYKAIOIIETO MUPA,
B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

Hcnonb3oBaTh TeOpeTHUECKHE 3HAHUA MO (PU3HKE B IOBCEAHEBHOM KU3HU
Ui obecrieyeHUs] O€30MACHOCTH MpH OOpalleHuu ¢ mnpubdopamu U
TEXHUYECKUMHU YCTPOUCTBAMH, JUII COXPAHEHUS 3I0POBbSI U COOIOICHHS
HOPM 3KOJIOTHYECKOTO TOBEJCHMSI B OKpYIKaloLEel cpesie

10.18

Pabortath B TpyIIie C BBIMOJHEHHUEM pa3IMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIbI, PAIMOHAIBHO PACHPENEsITh 00s3aHHOCTU
U IUIAHUPOBATh JEATEIHHOCTh B HECTAHIAPTHBIX CHUTYAIUSIX, aJeKBATHO
OICHUBATH BKJIaJ KaXAOTrO0 M3 YYAaCTHUKOB TIpPyHIlbl B PCIICHUC
paccMaTpuBaeMoi mpoOIeMBbI

11 KITACC

Kox
NPOBEPSIEMOro
pe3yJabTara

11.1

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeIbHOM MPOrPaMMBbI CpeIHero 001ero oopa3oBanusi

JleMOHCTpHpOBaTh HA MPUMEPAX POJib U MECTO PU3UKU B (HOPMHUPOBAHUU
COBPEMEHHOI HayYHO! KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOM TEXHUKU
U TEXHOJIOTHH, B NMPaKTUYECKOW MAESITENIbHOCTU JIIOJEH, LEIOCTHOCTh U
€AMHCTBO (PM3UUYECKOIN KapTUHBI MHUpA

11.2

Y4uuThIBaTh TpaHULIBI MPUMEHEHHUS U3YYEHHBIX (U3NYECKUX MOJIENCH:
TOUCYHBINA AIEKTPUUYECKUIN 3apsij, sepHas MOJENb aroMma, HyKJIOHHAs
MOJIeIb ATOMHOTO sAJIpa MPH pelIeHnH (HU3HNUECKUX 3a7a4

11.3

Pacno3naBate (Qusmueckue sBICHHS (TPOLECCH) M OOBACHATH MX Ha
OCHOBE 3aKOHOB DJICKTPOJAMHAMHUKHU M KBAHTOBOUW (PH3HKH: dJEKTPUIECKAS
IPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XUMUUECKOE, MArHUTHOE NEHCTBUA
TOKa, B3aUMOJCHCTBUE MArHUTOB, IEKTPOMArHWTHAas MHAYKLUS,
JieiicTBUE MAarHUTHOT'O 110JIs1 Ha POBOJAHUK C TOKOM M IBWXKYUIMHCS 3aps,
3JIEKTPOMArHUTHbBIE Kose0aHus U BOJIHBI, IpSAMOJIMHEHHOE
pacrnpocTpaHeHHE CBETa, OTpakKeHHe, NperoMiieHHe, HHTepdepeHuus,
TUQpakLus U MOJSPU3aLUs CBETa, IUCHEPCUs CBETa, (POTOINEKTPHUUECKUI
addexr (poroaddekr), cBeTOBOE TaBlIicHUE, BOSHUKHOBEHUE TMHEHYATOTO




CIICKTpa aToMa BoagoOpoOaa, €CTCCTBCHHAA )51 HCKYCCTBCHHAasA
PAaaAOaKTUBHOCTD

11.4

OnuceiBaTh U3YYCHHBIE CBOWCTBA BEIIECTBA (JIEKTPUIECKIE, MATHUTHEIE,
ONTUYECKUE, JJIEKTPUUECKYI0 MPOBOJMMOCTh pPa3IUYHBIX Cpel) H
JNICKTPOMArHUTHBIC ~ SBIICHUS  (IIPOILIECCHI), HCIONB3Ys (PU3UUecKue
BEIIMYMHBI:  DJICKTPUYECKUW  3apsii, CHJIa TOKa, DJIEKTPUYECKOE
HaIpsOKEHUE, SJICKTPUYECKOE COMPOTUBIICHHE, PAa3HOCTh IMOTEHIIMAJIOB,
OJIC, pabora TOKa, MHAYKIMS MAarHUTHOTO TIOJIA, CHia AMIepa, cuia
JlopeHnia, WHAYKTUBHOCTb KATYIIKH, DOHEPrusi DSIEKTPHUUECKOTO H
MarHUTHOTO TMOJIEH, MEpPHOJ M YacToTa KoleOaHWil B KoJebaTeIbHOM
KOHTYpe, 3apsii M Cujla TOKa B TIPOLECCe TapMOHUYECKUX
DJIGKTPOMATrHUTHBIX KOJeOaHWN, (OKYCHOE PACCTOSHUE W ONTHYECKas
CWJIa JIMH3bI, TIPY OTNMCAHUU MPABWIBHO TPAKTOBATh (DH3MUECKHIA CMBICIT
WCIIOJIb3YEMBIX BEIWYMH, HMX OOO3HAUYCHHMS] W €IWHHUIIBI; YKa3bIBATh
(GbOpMyJIBI, CBSI3BIBAIOIINE JIAHHYIO (PU3MUYECKYIO BEIUYHHY C JIPYTUMU
BEJIMUMHAMU

11.5

OnuchiBaTh M3YYEHHBIE KBAHTOBBIC SIBICHHUS M MPOILECCHI, MCIOJIb3Ys
(du3HYECKUE BETUYHHBI: CKOPOCTh MICKTPOMATrHUTHBIX BOJIH, JTHHA BOJTHBI
U 4YacTOTa CBETa, PHEPIrusi U UMITyJbC (DOTOHA, MEpUO] MoJlypacraja,
SHEpPrusi CBSI3M ATOMHBIX Si[iep; NPHU OMHCAHUU NPABWIBHO TPAKTOBATh
¢u3nYeCKuil CMBICT HCIIOJIB3YEMbIX BEJIMYMH, HX OOO3HAUeHHS U
€MHUIIBI; YKa3blBaTh (OPMYJIIbI, CBS3BIBAIOLIUE TAHHYIO (DHU3HUECKYIO
BEJIMUMHY C JAPYTUMHU BEIWYMHAMH, BBIUUCIATH 3HaUCHUE (PU3UUYECKOU
BEJTMYUHBI

11.6

Ananm3upoBaTh  (U3MUYECKHE TPOLECCHl M SBJICHHSA, HCIONB3YS
¢usnyeckne  3aKOHBI W OpUHOMNBL  3akoH  OMa,  3aKOHBI
IIOCJICZIOBATEIBHOTO M MapajlIeIbHOIO COCTMHEHHS ITPOBOJHUKOB, 3aKOH
Jbxoynst — JleHua, 3akOH SJEKTPOMArHUTHOM MHIYKLIMH, 3aKOH
NPSMOJIMHEHMHOTO PACIpOCTPAaHEHUsI CBETA, 3aKOHBI OTPAKEHUS CBETa,
3aKOHBI IPEJIOMJICHHUS CBETa, ypaBHeHUe DiHIITEWHA 1711 PoTorddexTa,
3aKOH COXpaHEHHs DSHEPruH, 3aKOH COXPAaHEHUs WMIIYJIbCa, 3aKOH
COXpaHEHHs JJIEKTPUYECKOro 3apsijia, 3aKOH COXPAHCHHS MAacCOBOTO
gucina, NmocTynatsl bopa, 3aKkOH pagMoOakTHBHOTO paclajia; MpU 3TOM
pa3nuyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe
BBIPAKEHUE U YCIOBHS (TPaHUIbI, 00JIaCTH) TPUMEHUMOCTH

11.7

Onpenenarb HampaBiICHUE BEKTOpPAa WHAYKIMA MarHUTHOTO  TOJIS
MPOBOJIHUKA C TOKOM, CHJIbI AMriepa 1 cuibl JlopeHia

11.8

Ctpouth M ONUCHIBATH U300paKEHHE, CO3/1aBa€MOE IJIOCKUM 3EepKalioM,
TOHKOM JIUH30U1

11.9

BBINONHATE AKCIEPUMEHTHI TI0 UCCIECAOBAHUIO (PU3UYCCKUX SIBICHUH |
NPOIIECCOB C KCIIOJIb30BAaHUEM MPSIMBIX W KOCBEHHBIX HM3MEPECHUU; MpH
3ToM QopMmynupoBaTh MpobieMy (3aadyy) M TUNOTE3Y Y4eOHOTro
9KCIIEPUMEHTa, COOUpaTh YCTAHOBKY M3 MPEIJI0KEHHOTO 000PYI0BaHMS,




IPOBOAUTH OMBIT U POPMYIUPOBATH BHIBOIBI

11.10

Ocy1miecTBiIATh MpsIMble U KOCBEHHbIE U3MEPEHUS (DPU3NYECKHX BEIUYHH;
IpU 3TOM BBIOMpATh ONTUMAIIBHBIA CIIOCOO M3MEPEHUs] U HUCIOJIb30BATh
M3BECTHBIE METO/IbI OLIEHKH IOIPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBHCUMOCTH (U3NYECKUX BEJIMYMH C MCIIOJIb30BaHHEM
OPSMBIX U3MEPEHUH; IPU ITOM KOHCTPYUPOBAThH YCTAHOBKY, (PUKCHUPOBATH
pe3yabTaThl MOJYYEHHOH 3aBHCHMOCTH (PU3MUYECKUX BEJIWYMH B BHJIE
TaOIuI U TpaduKOB, A€7aTh BHIBOABI 110 pe3yJIbTaTaM UCCIIEI0BaHHS

11.12

CoGumoaTh npaBuiIa 6€30MacHOTO TPy/a MPU MPOBEJCHUH UCCIICTOBAHUIH
B paMKax y4eOHOTro »SKCIEepHMEHTa, Yy4eOHO-HCCIEA0BATEIbCKON |
HPOEKTHOH JEATENbHOCTU C UCTIOIb30BAHUEM U3MEPUTENBHBIX YCTPOICTB
U 1a00paTOPHOTro 00OPYI0BAHUS

11.13

Pemate pacuérHple 3amauM ¢ SBHO 3aJlaHHON (U3MYECKOW MOJCIIbBIO,
UCIIOJIB3Ys (PU3UUECKHE 3aKOHBI ¥ PUHIIMIIBI; HA OCHOBE aHAJIN3a yCIOBUS
3a/1a4¥l BEIOUpATh (PU3NUECKYIO MOJIENb, BBIICIATH (PU3NUECKHE BETUUNHBI
u (opmysbl, HeoOXonuMble AN €€ pelieHHs, TPOBOAUTH PaCUYETHl U
OIICHUBATh PEAIbHOCTh MOJYYCHHOTO 3HAYCHHS (PU3NUECKON BETHUNHBI

11.14

Pemars KaueCTBEHHbBIE 3aJ1aun: BBICTPanBAaTh JIOTUYECKH
HENPOTHUBOPEUHBYIO LEMOYKY PACCYXKICHHM C OMOpoil Ha H3y4YeHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKHE SIBIICHUS

11.15

Hcnonp3oBate mpu  pemieHMH — y4eOHBIX — 3a7ad  COBPEMEHHBIC
UHGOPMALIMOHHBIE TEXHOJIOTMM JUIsl TOUCKA, CTPYKTypUpPOBaHMUS,
UHTEPNpETAllud U TPEACTaBICHUS Y4YeOHOM M Hay4yHO-IOMYJISIPHOU
UHPOpPMALIMU, MOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHMKOB; KPUTHYECKU
aHaJM3UPOBATh MOJyyaeMyto HHPOPMaLIUIO

11.16

O6T)$ICH$ITB HpI/IHIII/IHBI [[el\/’ICTBI/ISI MallluH, HpI/I60pOB U TCXHHUYCCKHUX
YCTPOWCTB; pa3inyaTh YCIOBUA HUX O€30MacHOr0 HCIOJIb30BAHUS B
IIOBCEIHEBHOM KU3HU

11.17

[IpuBoauTH TpUMEpPHI BKJIAaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSCHEHHE TPOILIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJOTUMN

11.18

Hcnonp3oBaTk TeOpeTHUECKHE 3HAHUA MO (PU3HKE B IOBCEAHEBHOM KU3HU
Ui obecrieyeHUst 0O€30MACHOCTH MpH OOpalleHuu ¢ npubopamu |
TEXHUUYECKUMHU YCTPONCTBAMHU, AJII COXPAHEHUS 310pOBbs U COOIIOACHMUS
HOPM 3KOJIOTHYECKOTO MOBEJCHMSI B OKpY KaloIlEel cpese

11.19

PaGortath B TpyIie C BBIMOJHEHHUEM pa3IMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIbI, PAIMOHAIBHO PACHPENesITh 00s3aHHOCTH
U IUIAHUPOBATh ACATCIIBHOCTb B HCCTAHJAAPTHBIX CHTyalHMAX, aJICKBATHO
OICHUBATHL BKJIAJ KaXAOTro0 M3 YYAaCTHUKOB TIpPyHIlbl B PCIICHUC
paccMaTpuBaeMoi mpoOIeMBbI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon Koa nposepsiemoro

pasaelia JJEMEHTA

HpOBepﬂeMble IJIEMEHTBI COACPKAHUA

OU3NKA 1 METOBI HAYYHOI'O [IO3HAHU A

1.1

®uznka — Hayka o npupozae. HayuHbie meTombl
MO3HAHU OKPY KaroIero MUpA. Ponb
DKCIEPUMEHTa U TEOPHH B INPOLECCE MO3HAHUSA
IPUPOIBI. DKCIIEPUMEHT B PU3UKE

1.2

MoaenupoBanue (bu3MvecKux  SBICHUUN u
npoueccoB. Hayunele runote3pl. ®dusnueckune
3aKOHBI W TEOpPHH. ['paHMIBI NPUMEHUMOCTH
¢u3nyeckux 3akoHOB. IIpUHIMI COOTBETCTBUSL.
Pore um wMecto ¢usuku B GOpMHPOBaHUU
COBPEMEHHOM HAy4YHOM KapTUHBI MHpa, B
MIPAKTUYECKOU AEATEIbHOCTH JIIOIEH

MEXAHHWKA

#i#HParitKMHEMATUKA

2.1.1

Mexannueckoe — aBumkeHHE. OTHOCHTENBHOCTH
MEXaHMYECKOTro JABMKeHMs. Cucrema oOTcCY€Ta.
Tpaexkropus

[lepememnienue, ckopocTh (CpelnHsii CKOPOCTb,
MT'HOBEHHas CKOpPOCTb) u yCKOpeHue
MaTepUaabHOM TOYKHM, HUX TMPOEKIMH Ha OCH
cuctembl koopauHaT. CrokeHue MepeMelIeHuld u
CII0)KEHHME CKOPOCTEN

2.1

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MPSAMOJIUHEITHOE JIBUKEHUE. ['paduxu
3aBHCHUMOCTH KOOpPJMHAT, CKOPOCTH, yCKOpEHUs,
MyTH U TEpeMELIEHUsT MaTepUalbHOM TOYKH OT
BpEMEHHU

CBoOoaHoe najieHre. Y CKopeHrue CBOOOIHOTO
MageHust

Kpusonunelinoe IBIKCHUE. PaBromepHOE
JABMOKCHUC MaTepHaHBHOﬁ TOYKH ITIO OKPYKHOCTH.
VYrIi10Bast CKOPOCTh, TUHENHHAsA CKOPOCTh. Ilepuon n
gactoTa. LleHTpoCcTpeMHUTEIPHOE YCKOPEHUE

TexHudeckue ycTpoucTBa: CIUAOMETP, ABUKEHUE
CHaps0B, LICTIHbIE U PEMEHHBIE ITepeaun




[IpakTnueckue pabothl. M3MepeHre MrHOBEHHOMH
ckopoctu. MccnenoBaHMEe COOTHOILIEHUS MEXKIY
Iy TSIMH, IIPOMICHHBIMU TEJIOM 3a
II0CJIEZI0BATEIIbHBIE PABHBIE IPOMEKYTKU BPEMEHU
IIPY PAaBHOYCKOPEHHOM [BIKEHUM C HadaJIbHOMN
CKOPOCTBIO, paBHOW Hymw0. M3ydeHue nBuKeHUS
LIapHUKa B BA3KOU JKUJIKOCTH. M3ydyeHue nBuxkeHus
Tena, OpOIIEHHOTO TOPU30HTAIEHO

2.2

##HPariH## IUHAMUKA

2.2.1

[Ipunnun ortHocuTensHOCTH [amwites. IlepBwii
3akoH HprotoHa. IHepuanbHble CHCTEMBI OTCUETA

222

Macca tena. Cuina. [IpuHnun cynepno3unuu cuil

223

Bropoii 3akon HproTOHa 11711 MaTepraIbHOM TOUKH
B uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HploTOHA J171s1 MaTepHallbHBIX TOYEK

224

3aKkOoH BCEMHpPHOTO TsroteHus. Cuiia TSHKECTH.
[lepBas kocmudeckas CKopocTh. Bec Tema

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuma Ttpenus. Cyxoe Ttpenue. Cuna TpeHUs
CKOJIBKEHUS B cuia TpeHus nokos. Koaddurment
Tpenust. Cuiia COPOTUBIEHUS NP ABHKEHUU Tela
B KUJIKOCTHU WJIH Ta3e

2.2.7

[TocrynaTenbHOE W  BpaliateIbHOE JIBFDKCHUE
a0COJIIOTHO TBEPAOTO TeTa

2.2.8

MoMeHT cHIBl OTHOCHUTEIBHO OCHU BpalliCHU:.
[ireuo cuitbl. YCnoBusi paBHOBECUSI TBEPAOTO TeNa
B 1CO

229

TexHudeckue YCTpOﬁCTBaZ INOAIIMITHUKH,
ABHUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue paboTel. M3ydeHuwe JBUMIKEHUS
Opycka 1Mo HaKJIOHHOM TUIOCKOCTHU IO ICUCTBHEM
HECKOJIbKMX CcHI. VccrienoBanne 3aBUCUMOCTH CHIT
YOPYTOCTH, BO3HHUKAIOIUX B jAehopmupyemoit
MPYXXUHE U PE3UHOBOM 00pasiie, OT BETUYHUHBI HX
nedopmarun. ViccrienoBanue ycioBHii paBHOBECHS
TBEPAOIO TeNA, UMEIOIIETO OCh BPALLICHUS

23

###HPar##3AKOHDBI COXPAHEHN A B MEXAHUKE

23.1

NMnynec  MarepuanbHOM  TOYKHM,  CHCTEMBI
MarepualbHBIX TOYeK. HMmmymbec cwibsl H
N3MEHEHHE UMITYJIbCa Tella

232

3akoH coxpaHeHus ummnyinbca B ICO. PeaktuBHOE
JBUKEHHE




233 PaGora cuibl
234 MomHOCTb CHJIBI
)35 Kunetnueckass dSHepruss MarepualbHOM TOYKH.
o TeopeMao KMHETHYECKOM DHEPTUH
ITorenumanpHas 3ueprus. [loreHnnanbHas sHeprus
236 yIpyro neGpOopMHUPOBAHHON HPYKUHBI.
o [TorenunanbHas SHEprus Tena BOJIM3HU
MOBEPXHOCTH 3E€MJIU
IToTeHunanbHbIE M HENOTEHLMAIbHBIE CUIIBL. CBA3b
3.7 paboThl HEMOTEHIMANBHBIX CHJI C H3MEHEHHEM
o MEXaHUUYCCKOW OSHEPrUM CHUCTEMBbI TeJl. 3aKOH
COXPAHEHHUSI MEXaHUYECKOM dHEepTrun
2.3.8 VYipyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHuueckne yCTpONCTBA: JBHKEHHE PakeT,
o BOJIOMET, KOIIED, MPYKUHHBIA TACTOJIET
[Ipaktuyeckne  pabGotel.  M3yuenue  cBs3M
23,10 CKOpOCTEM  Ten  Hpu  HEympyroM  yjaape.

HccnenoBanue cBa3u pabOThI CUIIBI C U3BMEHEHUEM
MEXaHWYECKON IHEPTUU Tea

3 MOJIEKVYJIAPHASA ®U3UKA U TEPMOAMHAMUKA
HH##Par###OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU

OcHoOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-

311 KMHETUYECKOM TEOpHUH. BpOyHOBCKOE [BHIKEHHE.
Huddysus. Xapaxrep JIBUKEHUS u
B3aUMOJICHCTBUS YaCTHI] BEIIECTBA
Mogenu cTpoeHus ra3oB, KUAKOCTEH U TBEPIBIX

3.1.2 Tel W OOBSICHEHHE CBOICTB BEIIECTBA HA OCHOBE
3TUX MOJENEN

313 Macca  monekyn.  KonuuectBo — BemlecTsa.
[TocTostnHas ABoraapo

3.1 314 TemmoBoe paBHOBecue. Temmepatypa u €€

m3Mmepenue. [lkana remneparyp Llenscust
Mopens uaeanbHoro raza. OCHOBHOE ypaBHEHHUE

3.1.5 MOJICKYJISIPHO-KUHETUYECKOW TEOPHH HI€ATbHOTO
rasza
AOcomoTHas TemmepaTypa Kak Mepa CcpeaHeu

3.1.6 KMHETUYECKON SHEPruu TEIJIOBOTO JBUKEHUS
yacTtull raza. [lIkana temnepatyp KenbBuna

317 VpaBuenue Knaneiipona — MeHnneneeBa. 3akoH
JansTOHA

3.1.8 ["a3oBbIe 3akoHbBI. 30mporiecchl B U1eaabHOM Tra3e




C TIOCTOSTHHBIM KOJIMYE€CTBOM BEIIECTBA: U30TEPMa,
n30x0pa, n3odapa

TexHUYECKHE YCTPOUCTBA: TEPMOMETP, OapoMeTp

3.1.10

[Ipaktnueckue pabotel. M3mepenue  macchl
BO3IyXa B KiaccHOW KomHaTe. HMccnemoBanue
3aBUCUMOCTH MEXAYy DapamMeTpaMH COCTOSTHUS
pa3pexkEeHHOTOo ra3a

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

TepmonuHamuueckass  cucrema.  BHyTpeHHss
SHEPrusl TEPMOJIMHAMUYECKON CUCTEMBI U CLIOCOObI
€€ U3MEHEHUS

322

KomngectBo TemioTrel u pa60Ta. BHYTpeHHHH
OHEPIUA OAHOATOMHOI'O UACAIIBHOTO Ir'a3a

3.23

Buant TeTUIOTIepeIavuu: TETIOTPOBOIHOCTb,
KOHBEKIIUS, W3IydeHnue. TermoéMKOCTh Tena.
VneneHass TEmIOEMKOCTH  BellecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI MPH TeTonepeaayue

3.24

IlepBblii 3akOH TepMoaMHAMHUKH. [IpumeHeHune
MEePBOTrO 3aKOHA TEPMOJIMHAMUKHU K H30TPOIIECCAM.
I'paduaeckas naTEepIpeTanus paboThI ra3a

3.2.5

TemmoBble  MamuHbl.  IIpuHUOMnel — eMCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3zoBaHus >HEpruu B
TEIJIOBBIX MammHaxX. Kosdduiment mnomae3Horo
nevicteus (manmee — KIIJ[) TeruioBod MamiuHBI.
uxn Kapno u ero KI1J]

3.2.6

Bropoii 3akon TepmoauHamukn. HeoOpatumocTh
IIPOLIECCOB B Mpupone. TeluioBble JBUTATEINH.
DKOJIOTHYECKHUE TPOOJIEMBI TEIII0IHEPTCTHKN

3.2.7

TexHuuecKre yCTpOUCTBA: ABUraTEIb BHYTPEHHETO
Cropanusi, ObITOBON XOJOJMIBHUK, KOHIUIIHOHED

3.2.8

[Ipaktnueckue paboTel. M3MepeHue yaenpbHOU

TEIUIOEMKOCTH

33

#i#tPar#H## AT PEIATHBIE COCTOSAHUMA BEHIECBA. ®A30BBIE

I[NEPEXO/IbI

3.3.1

[TapooOpazoBanue u koHjeHcauus. Mcnapenue u
KUTIEHHE. YJenbHas TeIuloTa MapooOpa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUSI OT 1aBJICHUS

332

AOcomoTHasET ¥ OTHOCHUTENIbHAS  BJIAXKHOCTH
Bo3ayxa. Hacelennslii nap

333

TBépnoe Teno. Kpucrammuueckue u amopdHbie
Tena. AHU30TPONMS CBOMCTB KPUCTAILIOB. JKnakue




Kpuctaysibl. CoBpeMEHHbIE MaTepUalIbl

IInaBnexHue u KpuCTallIn3alusl. VY aenpHas TemioTa

334
riaBnenus. CyOmumarus
3.3.5 VYpaBHEeHHE TEIJIOBOTO OaaHca
TexHudeckue  yCTpOMCTBA: TUTPOMETP u
33.6 IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU TIOTYyUEHUS
o COBPEMEHHBIX  MaTepuaJioB, B TOM  YHCIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUHU
337 [TpakTudyeckue paboThl. V3MepeHHE BIAKHOCTH
o BO3/yXa
4 SJIEKTPOANMHAMUKA
#H##HPart##IJIEKTPOCTATUKA
411 Onexrpuzanus Tenl. DIeKTpudeckuid 3apsan. Jsa
o BHUJIa 3JICKTPHUYCCKUX 3aPsII0B
4.1.2 [IpoBOHMKH, TUDIIEKTPUKHU U MOJTYIPOBOJHUKH
4.1.3 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
4.1.4 B3aumoneiicteue 3apsanos. 3akoH Kynona
DneKTpuyecKoe roJe. Hanpsxénnocts
4.1.5 aneKkTpudeckoro nois. IIpuHIun cynepno3uuuy.
JIuHuK HanpsHKEHHOCTH AJIEKTPUUYECKOTO OIS
416 PaGota  cmi 3IEKTPOCTaTUYECKOTO  MOJIS.
o ITorenunan. PasHocTh NOTEHIIMAIOB
4.1 [IpoBOgHUKM ¥ JUAIEKTPUKA B IMOCTOSIHHOM
4.1.7 ANEKTPUIECKOM ToJIe. Judnexktpudeckas
IIPOHMIIAEMOCTh
OnektpoémkocTh. KoHnencarop. 31eKTpoEMKOCTh
4.1.8 IUIOCKOTO KOHJIEHCATopa. DHEprus 3apsHKEHHOTO
KOHJIeHCaTopa
Texnuueckue YCTPOMCTBA: 3JIEKTPOCKOII,
419 ANEKTPOMETP,  DJEKTPOCTAaTHUECKas  3alllWTa,
o 3a3eMJIEHHE  DIIEKTPONPHOOPOB,  KOHIEHCATOD,
KCEPOKC, CTPYWHBIN TPUHTED
41.10 [IpakTuueckue paboTHI. N3mepenue
o 3IEKTPOEMKOCTH KOHJICHCATOpa
HH#Par###TIOCTOSHHBIN DJIEKTPUYECKHI TOK. TOKHU B
PA3JIMYHBIX CPEJAX
Ycnosus CYILIECTBOBaHMS IIOCTOSIHHOTO
4.2 4.2.1 aneKTpuueckoro Toka. Mcrounuku Toka. Cuia
ToKa. [I0CTOSIHHBIN TOK
422 Hanpspokenne. 3akon Oma 1715 yyacTka Lenu
4223 DJIEKTPUYECKOE CONIPOTHUBJICHHUE. VYnenbHoE




COITPOTUBJICHHUEC BCIICCTBA

4.2.4

HOCJ’IGI{OB&TCJ’IBHOG, napaluieJIbHOC, CMCHIAHHOC
COCAUHCHHUC IMPOBOJHUKOB

4.2.5

PaboTa anextpuueckoro Toka. 3akoH J[xoyms —
Jlenna

4.2.6

MOUHOCTB 3JEKTPUIECKOrO TOKA

4.2.7

anekTpoaBmwkymas cuna (manee — JIAC) wu
BHYTPEHHEE CONPOTUBJICHHE WCTOYHHKA TOKA.
3akon Oma  gug  1odaHOM — (3aMKHYTOM)
aneKkTpudeckoii enu. KopoTkoe 3amMpikanue

4.2.8

BJICKTpOHHaH MMPOBOANMOCTD TBépI[BIX MCTAJJIOB.
3aBHCHUMOCTh COITIPOTUBJICHHA MCTal1JIOB oT
TEMIICPATYPHhI. CBerHpOBOI[I/IMOCTB

4.2.9

OnexTpuueckuid TOKk B Bakyyme. CBoiicTBa
ANIEKTPOHHBIX ITy4YKOB

4.2.10

[MomynpoBonuukn. CoOCTBEHHAss W MpPUMECHAs
IIPOBOAMMOCTE TOJIYyIPOBOAHUKOB. CBOMCTBa p-n
nepexoja. [lomynpoBoIHUKOBBIE TIPHOOPHI

4.2.11

DNeKTpUYECKUit TOK B AIEKTPOJIUTAX.
DNEeKTpOoNIUTHYECKAs! AUCCOLUALIMS. DIEKTPOIIU3

4.2.12

DJIEeKTpUYECKUi TOK B razax. CaMOCTOSTENbHBIN 1
HECaMOCTOSITeNIbHBIN pa3psa. PasnuunHble THIBI
CaMOCTOSITeNLHOTO pa3psiaa. Monuus. [1nazma

4.2.13

TexHu4eckue ycTpoucTBa: aMnepmeTp, BOJIbTMETP,
peocrar, VUCTOYHHUKHU TOKa,
JNIEKTPOHArPEBATEIIBLHBIC pUoOpHL,
JIEKTPOOCBETUTENbHBIE  MPUOOPBI, TEPMOMETP
COINIPOTHUBIIEHUS], BAKYYMHBII U0/, TEPMUCTOPBI U
(doTOpe3nuCcTOphl,  MOJYNPOBOJHUKOBBIM  THOJ,
rajJibBaHuKa

4.2.14

[IpakTrueckue paboTel. lM3ydeHHe CMEIaHHOTO
COEZIMHEHUSI PE3UCTOPOB.

N3mepenne OJIC HCTOYHMKA TOKa U €r0
BHYTpEHHEro  compotusieHus.  HaOmronenue
ANEKTPOJIN3a

11 KJIACC

Kon
paszaena

Koanposepsiemoro
3JIeMeHTAa

HpOBepﬂeMLIe IJIEMEHTBI COACPKAHUA




OJIEKTPOAMHAMUKA

4.3

##HParfi#H#MAT HUTHOE ITOJIE. DJIEKTPOMAT'HUTHA S NHAYKINA

43.1

ITocTosiHHEIE MAarduThl. BszanmopelictBue
IIOCTOSIHHBIX MAarHUTOB

432

MarnuTHOe nosie. BekTop MarHuTHOM MHAYKIUH.
[Ipunnun cynepnosuuuu. JIMHUM MarHUTHOMN
WHIYKIUH. Kaptuna  nuHwmit MarHuTHOU
MHAYKLWH [T0JI TOCTOSIHHBIX MarHATOB

433

MarnuTtHOE 110JI€ TPOBOJHMKA ¢ TOKOM. KapTunHa
JUHUM MONs JUIMHHOTO HPSIMOIO MPOBOAHMKA U
3aMKHYTOTO KOJIBLIEBOTO MPOBOJHHMKA, KATYIIKU
¢ T1okoMm. OmbiT Opcrena. B3aumoneiicTBue
ITPOBOJAHHUKOB C TOKOM

434

Cuna AMriepa, e€ MOJ1yJIb M HaNPaBJICHHUE

4.3.5

Cuna Jlopenua, e€ MOIyidb W HalpaBJICHHUE.
JIBrKeHue 3apsyKEHHON YacTULIbl B OJJHOPOIHOM
MarHuTHOM noje. Padora cumisl Jlopenia

4.3.6

SIBiIeHME JIEKTPOMArHUTHOW UHAYKIUU

4.3.7

[ToTrok BeKTOpa MAarHUTHON MHIYKLIMU

4.3.8

OJC wuHAyKnuu. 3aKoH AJIEKTPOMArHUTHOMU
nHaykuuu Dapaaes

4.3.9

Buxpesoe anexkrpuueckoe nose. C unaykumuu
B IMPOBOJHUKE, ABMXXYLIEMCA MNOCTYNATCIbHO B
OAHOPOJHOM MAarHUTHOM II0JIC

4.3.10

IIpaBuio Jlenna

4.3.11

NunyktuBHOCTH. fABNenue camonnaykuuu. 3/C
CaMOMHIYKITUH

4.3.12

3Hepr1/151 MAarauMTHOTIO ITOJIA KaTyIlIKU ¢ TOKOM

4.3.13

:‘)HGKTpOMarHI/ITHoe I10JIC

43.14

Texanueckue YCTpOWCTBA: IIOCTOSIHHBIC
MAarHuThl, 3JEKTPOMAarHUTHI, JIEKTPOJBUTATEINb,
YCKOPHUTENH JJIEMEHTapPHBIX YacTHIL,
MHAYKIMOHHAs I1€Yb

4.3.15

[Ipaktuyeckue paboThl. M3ydeHue MarHUTHOTO
MOJIS1 KAaTYIIKU C TOKOM. MccretoBanue neicTBHs
MOCTOSHHOTO MAarHuTa Ha pPaMKy C TOKOM.
UccnenoBanue  sBJICHHS  AJIEKTPOMArHUTHOU
WHIYKIUU

KOJIEBAHUMA 1 BOJIHBI

5.1

##HPar#MEX AHWUYECKHUE U OJIEKTPOMAT'HUTHBIE KOJIEBAHW A

5.1.1

KonebarensHas CHUCTEMA. CB00OOIHBIE




KoJIeOaHusl. l"apmonnueckue KoJieOaHwusl.
[Tepuon, yactora, amruTyaa u $asza Konedbanuit

[IpyxuHHBIN MasTHUK. Maremartuueckuit
MasTHHUK

YpaBHeHue TapMOHHYECKHUX Kosie0aHui.
Kunematnyeckoen OUHAMHUYECKOE OIMKCAHUE
K0J1e0aTEeNbHOTO ABMKEHUS

[IpeBpamenne SHEPTHHM TP TaPMOHUYECKUX
koneOaHusx. CBs3b aMIUIUTYABl KOJICOaHMIA
MCXOHOW BEJIMYMHBI C aMILTUTYIaMH KOJICOaHHUH
€€ CKOPOCTH U YCKOPEHUS

KonebarenbHblit KOHTYP. CBo0OoHBIE
JIEKTPOMArHUTHbIE KOJIEOAHUS B MJI€AIBHOM
KosIe0aTenbHOM KOHType. AHAIOTUA MEXIy
MEXaHUYECKUMU u 3JIEKTPOMarHUTHBIMU
konebanusmu. Popmyina TomcoHa

3akoH COXpaHCHUA OHCPrun B HACAIIBHOM
KOJIe0aTeIbHOM KOHTYPE

BLIHy)KI[GHHI:Ie MCXaHHUYCCKHEC KOoJIEOaHMSL.
Pesonanc. Pe3onancHas kpuBasi. BeIHyKICHHBIE
OJICKTPOMArHuTHLIC KoieOaHus.

IIepemeHHbII TOK. CunyconanbHbII
IIEPEMEHHBIN TOK.

MoOIHOCTh MEPEMEHHOTO TOKA. AMIUTUTYAHOE U
JNEUCTBYIOIIEE  3HAYEHHWE  CHUJIBI  TOKa |
HanpsHKEHUs

5.1.10

Tpancpopmarop. IlpousBonuctBo, mnepemaua u
notpebiaeHue AIEKTPUIECCKOM SHEPTHH.
OKOJIOTUYECKHE PHUCKU TIPU  MPOU3BOJCTBE
AJIEKTPUYECKON SHEPIuHu. Kynberypa
HCIIOJIb30BaHUS ANEKTPOIHEPT U B
MOBCEHEBHOW KU3HU

5.1.11

TexHuueckue YCTpOICTBa: ceiicmorpad,
AIIEKTPUYECKUH 3BOHOK, TMHUH IEKTpoIepeaay

5.1.12

IIpakTrueckue paboTHI. HccnenoBanue
3aBUCHMOCTH IIEpHO/a MaJbIX KoJeOaHWH rpysa
Ha HUTH OT JJIMHBI HUTH M Maccel TIpy3a.
HccnenoBanue mnepeMEeHHOrO0 TOKAa B LENU U3
IIOCJIEZIOBATEIBHO COECIMHEHHBIX KOHJIEHCATOPa,
KaTyIIKU U PE3UCTOpa

5.2

##HPar#MEX AHUYECKUE N OJIEKTPOMATI'HUTHBIE BOJIHbI

5.2.1

Mexanndeckue BOJIHEI, yCJ10BUA




pacrpocTpaHeHHs. [epuon. CKopocTh
pacnpocTpaHeHus U JIMHA BOJHBIL. [lonepeunsie
Y TIPOI0JIbHBIE BOJIHBI

522

#i##HPart##  Uuatepdepenumst u  audpakuus
MEXaHHYECKUX BOJTH

523

3Byk. Ckopocth 3Byka. ['poMKOCTH 3ByKa.
Bricora Tona. TemOp 3Byka

524

DIEeKTPOMarHUTHBIE BOJIHBI. Y CIIOBUS U3TyUYEHUS
JIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTanus
BeKTOpOB E, B 1 U B 371€eKTpOMarHUTHON BOJIHE B
BaKyyMe

5.25

CBoiicTBa 371€KTPOMArHUTHBIX BOJIH: OTPaXKEHHE,
MIPEJIOMJIEHUE, HOJIIpU3aLus, nudpaxus,
untepdepenusa. CKOpoCTh 3JIEKTPOMArHUTHBIX
BOJIH

526

[llxana snexTpoMarHUTHBIX BOJH. [IpuMeHeHue
AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpuHUUMOBI ~ paJMOCBA3M U TEIIEBUACHMUS.
Panuonokanus. D51eKTpOMarHuTHOE 3arpsi3HEHHE
OKpYKaroIle cpeapbl

5.2.8

TexHuueckue yCTpOMCTBA: MY3bIKaJbHbIE
MHCTPYMEHTHI, yJIbTPa3ByKOBas JUArHOCTHKA B
TEXHUKE U MEAMIIMHE, pajap, paAuoONpHEMHUK,
TeJeBU30p, aHTeHHa, Tenedon, CBU-neuyn

53

H#HPart#H#OII TUKA

5.3.1

[IpsiMonuHeitHOE pacnpoCTpaHEHUE CBETa B
oaHOpoaHOM cpexe. JIyu cBeta

532

OtpaxxeHre cBeTa. 3aKOHBl OTPaXXEHUsI CBETa.
[TocTpoenue n300paxeHui B MIOCKOM 3epKajie

533

IIpenomnenue cBera. 3akOHBI IPEIOMIICHHUS
cBeTa. AOCOJIIOTHBIN MOKa3aTesb NPeIoMIICHUS

534

[TonHoe BHyTpeHHee otpaxkeHue. lIpenenbHbiin
YTOJI ITIOJTHOTO BHYTPEHHETO OTPAXKEHHUS

5.35

Hucnepcusi cBera. CHOXHBIM cOCTaB 0eIoro
ceeta. llBeT

5.3.6

Cobuparornue U paccenBaromue JUH3bL. ToHKas
nuH3a. POKYyCHOE PACCTOSIHHUE U ONITUYECKAsl Chjla
ToHKOM JnuH3bL. IlocTpoeHue wu3zo0pakeHUil B
coOMparomux W  PacCeMBAIOIIUX  JIMH3aX.
®dopmyiia TOHKOM JIMH3BI. Y BEIMYEHHUE, 1aBAEMOE
JIMH301




537 [Ipenensl  NPUMEHHMOCTH  I€OMETPUYECKOU
o OITHKH

Wutepdepenims CBeTA. KorepenTtHsie
533 VCTOYHUKHU. Y CIIOBUS HAOIIOJEHUSI MaKCUMYMOB

1 MUHHMYMOB B HMHTEp()EPEHLIMOHHOW KapTHHE
OT JBYX CUH(a3HbIX KOT€PEHTHBIX HCTOUHUKOB

Hudpakius ceta. [ludpakumoHHas peméTka.
539 VYcnoBue HaOMIONEHHUS TJIaBHBIX MaKCHMYMOB
o Opy MAJCHAH MOHOXPOMATHYECKOTO CBETa Ha

T(QPaKIIMOHHYIO PEIETKY

5.3.10 [Tonspusanus ceera

TexHuueckne  ycTpoMCTBa:  OYKHM,  JyIa,
¢doroanmnapar, IIPOEKIIMOHHBIN amnmapar,
MHUKPOCKOII, TEJIECKOIl, BOJOKOHHAs OITHKAa,
IudpakMOHHas peléTKa, MoJIIpous

5.3.11

[IpakTnueckue pabotel. M3mepenue mnokasatens
5312 IPEJTOMIICHHS. UccnenoBanue CBOIICTB
o n300pakenuii B tua3ax. HaGmonenue qucriepcun

CB€Ta

BJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

['panuipr MIPUMEHUMOCTH KJIaCCHYECKOM
MEXaHHKH. [Toctynatel TEOpUHU
6.1 OTHOCUTEJIBHOCTH: WHBAPUAHTHOCTH  MOJYJIA
CKOpOCTM  CB€Ta B  BaKyyme, IPUHLHUII
OTHOCUTEIBHOCTH DHHINITEHHA

OTHOCHUTENILHOCTD OIHOBPCMCHHOCTH.

6.2
3aMeJIeHNEe BPEMEHHU U COKPAILEHUE IJTUHBI

6.3 DHeprus U UMITYJIbC CBOOOIHOM YaCTHIIbI

CBsa3p Maccel € DHEpPruel U HUMIYJIbCOM
6.4 CBOOOHOM YaCTHIIBI. DHEPTUsl TOKOsI CBOOOIHOM
YaCTHUIIBI

KBAHTOBAA ®U3UKA

7.1

H##Par###JIEMEHTBI KBAHTOBOM OIITHUKU

®otonsl. @Popmyna Ilmanka cBA3u >3HEpruu
7.1.1 ¢boToOHA C ero 4yacToTOi. DHEprusi U HMITYJIbC
¢dotoHna

OtkpeiTHe W  uccaeaoBanue  Gotodddekra.
Omneitel A.I'. CtoneroBa. 3akonsl poTorddexra

VYpaBuenne OitHmTeiiHa i1 poTorddexrTa.
«Kpacnas rpanuma» gortosdpdexra

7.1.4 JHasnenue ceera. OnbiTel [1.H. JIebGeneBa




XHUMHUUECKOE NEHCTBUE CBETA

Texunueckue yCTpOiiCcTBa: (hOTORIIEMEHT,
dboTomaTuuk, comHeYHas OaTapesi, CBETOIUO/T

7.2

CTPOEHHME ATOMA

7.2.1

Monens aroma Tomcona. OnbiTel Pesepdopna
I10 UCCJIEI0BAHUIO CTPOEHUS aToMa.
[ImanerapHas MoJenb aToMa

7.2.2

IToctynarel bopa. M3mydyeHue M IOTIIOILIECHHE
(OTOHOB TpH MepexoJie aToMa € OJHOTO YPOBHS
sHeprun Ha Jpyroil. Bumbl cnextpoB. Crextp
YPOBHEW 3HEPrUuM aTomMa BOAOPOJa
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Bonnossie cBolicTBa yactuil. Bonnasl ne bporins.
KopnyckynsipHo-BoHOBOK Jyanau3M.
Jludpakius 37eKTPOHOB Ha KPUCTAIIIAX

7.2.4

CrioHTaHHOE ¥  BBIHY)XKJIEHHOE  M3JIy4YCHHUE.
YcTpoiicTBO U IPpUHLIKIT PabOTHI Jiazepa

7.2.5

TexHnuecKkue yCTporuCTBa: CIIEKTPAJIbHbIN aHAIU3
(criekTpocKoI), J1a3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[IpakTuueckue paloThI. Habmonenue
JIMHEHYaTOro CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Meronst HaOIr01eHUS u perucTpanuu
3JIEMEHTaPHBIX YaCTHIL

7.3.2

OTkphITHE pPaJlnOaKTUBHOCTH. OnbIThI
Pezeppopna mo  ompexmeneHuro  cocTaBa
panuoakTuBHOro M3iyudeHus. CpoiicTBa anbpa-,
Oera-, ramMMa-u3JIy4eHusl. Bnusiaue
PaTMOAaKTUBHOCTHU Ha KUBBIE OPTaHU3MBI

7.3.3

OtkpblTHE TIpOTOHAa M HeWTpoHa. HyknoHHas
Mmojenb sipa Ieitzenbepra — MBanenko. 3apsin
saapa. MaccoBoe uncino saapa. M3otonsl

7.3.4

Anbda-pacniaz. DIEKTPOHHBIM W TMMO3UTPOHHBIN
OeTa-pacma. "'amma-uznydenue. 3aKkoH
paZo0aKTUBHOTO pacmaaa

7.3.5

DHeprus cBsi3U HyKJIOHOB B siipe. Sl iepHbI€ CUJIBL.
HedexT maccer saapa

7.3.6

H)lepHBIe pcCaKkuu. I[eHeHI/IC " CUHTEC3 AACP

7.3.7

Anepubii  peaktop. TepMmosnepHBIi CHHTES.
[Tpo6eMbI 1 IePCIIEKTUBHI SEPHOU YHEPTETUKH.
DKOJIOTUUECKHUE aCHEKTHI AEPHON SHEPTETUKHU

7.3.8

OnemeHTapHble YacTUlbl. OTKPBITHE MO3UTPOHA.




OyHIaMEHTAIbHBIE B3aUMOJCHCTBUSA

7.3.9

TexHuueckue ycTpoHCTBa: J03UMETp, Kamepa
Bunbcona, simepHblii peakTop, aToMHasi 6omba

7.3.10

[IpakTrueckue paboThl. McciaemoBaHue TPEKOB
4yacTHIl (110 TOTOBBIM (hoTOTrpadusiM)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nHoro Heba. Co3Be3ausi, spKkue 3BE3BI,
IUIAHETHI, UX BUAMMOE JIBHKCHUE

8.2

Conneynas cuctema. [lmaHeTsl 3eMHON TPYIIIBL.
[InaHeThI-TUTAaHTBI M UX CITyTHUKH, KApPJIMKOBBIC
wianeTbl. Manble Tesa COTHEYHOU CUCTEMEI

8.3

Comnnne, ¢dorochepa u armochepa. ConHeuHas
AKTUBHOCTH

8.4

Ncrounuk sHeprun CosHLA U 3BE3 ]

8.5

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHUKHU: Macca,
CBETHUMOCTb, paauyc, Temmeparypa, nx
B3aUMOCBs3b. Jlnarpamma «CHeKTpajibHbIA Ki1acc
— CBETUMOCTDY. 3BE31IBI IJIaBHOH
MOCJIEIOBATEILHOCTH. 3aBHCHMMOCTb «Macca —
CBETUMOCTb ans 3BE3]I rJIaBHOM
MOCJIEIOBATSIILHOCTH

8.6

HH#Par##HBuyTpeHnee CTpOECHUE 3BE3I.
CoBpeMeHHbIE MpeICTaBICHUS 0
MPOUCXOXKACHUN U 3Boitonuu ConHIa U 3BE3.
Drarnbl )KU3HU 3BE3]T

8.7

Muieunsiii [Iyts — Hama [Nanaktuka. CrinpanbHas
CTpyKTypa l'anmaktuku, pacmpeneneHue 3BE3,
ra3za u npud. [lonoxenue u aBmxenue CoaHua B
lNanakTuke. ITnockas u cepuueckas
HOJICUCTEMBI I alakTUKU

8.8

Tunbl ramakTuk. PaavoranakTuku MU KBazaphbl.
UEpHbIe ABIPHI B SAPAX TaTaKTHK

8.9

Bcenennas. Pacmupenne Bcenennoit. 3akoH
Xab06mna. Paz6eranue ranaktuk. Bo3zpact u paguyc
Bcenennoii, Teopust bonpsmioro B3peiBa. Mogens
«ropsiuer Beenennoi». PenukToBoe n3inyueHue

8.10

MacmtaOHas CTpyKTypa Bcenennon.
Meraranaktuka.  Hepeménnble — mpoOsieMsbl

aCTPOHOMHHU




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon
NpoBepseMoOro
TpedoOBaHMSI

IIpoBepsiemble TPeOGOBaHMSA K NMPeEIMETHBLIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero
o01ero oopazoBaHus

CdopMUpOBaHHOCTh yYMEHHI pPACIO3HABATH (DU3MUECKHE SIBIICHUS

(npoueccm) 1 OOBSCHATH UX HA OCHOBE HN3YUCHHBIX 3aKOHOB

Bna;[eHHe OCHOBOIIOJararommuMmn (I)I/I3I/I‘IGCKI/IMI/I INOHATUAMU H

BCJIIMYMHAMHU, XapaKTCPU3YIOILINMU CI)I/ISI/I‘ICCKI/IG MMPpOLCCChI

CdopMUpOBaHHOCTh YMEHUW TPUMEHSATH 3aKOHBI KJIACCHUECKON
MEXaHHUKH, MOJICKYJISIPHOM (10715097 U TEPMOJUHAMUKH,
JNIEKTPOAMHAMHUKH, KBAHTOBOW (DM3HMKH I aHAIN3a M OOBICHEHUS
SIBIICHUH MUKpPOMHpA, MAKPOMHpPA U MEramupa, pa3jinyaTh yCIOBHUS
(rpaHH1IBI, 00TACTH) MPUMEHHUMOCTH (PU3HMUECKHUX 3aKOHOB, TIOHUMATh
BceoOmmit xapakrep (pyHIaMEHTaIbHBIX 3aKOHOB M OIPaHUYCHHOCTh
UCIIOJIb30BAaHUsI YAaCTHBIX 3aKOHOB; AaHAJIM3HPOBATh (PUIUUCCKUE
MPOIECChl, HCIOJIB3ys  OCHOBHBIC  TIOJOXKEHUS, 3aKOHBI U

3aKOHOMCPHOCTH

CdopMUpOBaHHOCTE YMEHUSI pa3inyaTh YCIOBUS MPUMEHHUMOCTH

Mojiesiel PU3NIEeCKUX TeN U MPOIECCOB (SBICHUI)

CdopMupoBaHHOCTE YMEHHS peliaTh pacdyE€THBIE 3a7aud C SIBHO
3aJJaHHOW W HEsIBHO 3aJaHHON (PU3MUeCcKON MOJENbI0: HA OCHOBAaHUU
aHaJgM3a yYCJIOBHS BBIOWpATh (PU3WYECKHE MOJIETH, OTBEYAOIIHE
TpeOOBaHUSIM 3a/1auu, MIPUMEHSATD hopMyIIHI, 3aKOHBI,
3aKOHOMEPHOCTH W  MOCTYyJaThl  (PU3UYECKHX TEOpUidl  Mpu
UCIIONb30BAaHUU  MAaT€MaTHYEeCKMX METOJOB  pelIeHus  3ajad,
MPOBOJUTh  PAcuy€Thl HAa OCHOBAaHWW HWMEIOIIUXCSA  JTaHHBIX,
aHAJM3UPOBATh PE3YJbTAThl U KOPPEKTHUPOBATH METOMBI PEUICHUS C

Y4ETOM MOITYYEHHBIX PE3YJIBTATOB

Pemrate kauecTBeHHbIE 3a7a4M, TPEOYIOIINE IPUMEHEHUS 3HaHUHN U3
pa3HBIX pa3eioB IIKOJIBHOTO Kypca (U3MKH, a TaK)Ke MHTErpaluu
3HaHUW W3 JPYrUX TMPEIMETOB €CTECTBEHHOHAYYHOTO IMKJIA:
BBICTPAaWBaTh JIOTUYECKYIO LEMOYKY pPacCyXJACHUW C OMOpod Ha

HN3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)H3PI‘-I€CKI/IG SIBJICHUA




Brnanenne ~ OCHOBHBIMHM ~ METOAAMM  HAy4YHOTO  IIO3HAHUA,
UCTIONb3YeMBbIMU B (PU3UKE: MPOBOAUTH NpPSMbIE M KOCBEHHBIC
u3MepeHus: (U3NYECKUX BEJIWYMH, BBIOMpAas ONTUMAJIBHBIA CIOCOO
WU3MEPEHMS U UCIOJb3Ys U3BECTHBIE METO/BI OLEHKU IOIPEIIHOCTEN
U3MEPEHUM, IPOBOAUTH HMCCIEAOBAHUE 3aBUCUMOCTEN (U3UYECKUX
BEJIMYMH C HCIOJb30BAHUEM TIPSAMBIX HM3MEpPEHHH, OOBICHATH
HOJyYEeHHBIE PEe3YyJIbTAThl, UCHIONb3YS (PU3UYECKHE TEOPUH, 3aKOHBI U
HIOHSATHS, U JIeNaTh BBIBOJIbI; COOIIOIATh MpaBuiia 0€3011acHOro Tpyia
IpU MPOBEICHUU HCCIEOBaHUM B paMKaxX y4eOHOro 3KCIepuMEeHTa
U y4eOHO-MCCIIeIOBATEeIbCKON JAEATENbHOCTH C HCIOJIb30BAaHUEM
IUPPOBBIX ~ M3MEPUTEIBHBIX  YCTPOWCTB U JIaOOPAaTOPHOTO

000py1oBaHUS

ChopMupoBaHHOCTh yMEHHMH  aHAIM3UPOBATh M OLEHUBATh
MOCJICICTBHSI  OBITOBOM W MPOW3BOJICTBEHHOW  JESATEIHHOCTH
YeJIOBEKa, CBS3aHHOM ¢ (U3MYECKUMHU TIPOIECCAMM, C TO3UIUH
DKOJIOTUYECKON O€30MacHOCTH; MPEICTaBICHU O pPaluOHAIEHOM
NPUPOJONONIB30BAHUM, a TakKe pa3yMHOM  HCMOJb30BAaHUHU
JOCTMKEHU HAyKW W TEXHOJIOTMWA Uil JAJIbHEHIIEro pa3BUTHS

4eJI0BEUECKOr0 O0IIECTBA

OBnaseHue pa3aUuHbIMM cHocobamu paboTel ¢  uHpopMaluen
(¢U3MUEeCKOro COAEp)KaHUS C  HCIIOJIB30BAaHHEM COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHHUI KPUTHUYECKOTO

aHaJIM3a U OIIEHKH JIOCTOBEPHOCTHU MOTydyaeMoil nH(opManuu
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CdopMUpOBaHHOCTh YMEHUH MPUMEHITh OCHOBOMOJATaoIIUe
aCTPOHOMUYECKUE TOHSATHUS, TEOPUHU M 3aKOHbI Ui aHaIW3a U
00BsICHEHUST (PU3HUYECKUX TPOIECCOB, MPOUCXOAIINX Ha 3BE3/IaxX, B
3BE3JHBIX CHUCTEMAX, B MEXIAJIaKTUUYECKOM CpEAE; JBUIKECHHUS

HeOECHBIX TeJI, SBOJIIOLMY 3BE31 1 Beenennoi




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D

1O ®U3UKE
Kon
Kon .
pa3aena/t IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
JIeMEeHTAa
€MbI
1 MEXAHHUKA
1.1 KMHEMATUKA
11 Mexanuueckoe IBIDKEHUE. OTHOCHUTEIBHOCTE
o MexaHuueckoro asmxkenud. Cucrema orcuéra
MarepuanbHas TOUKA.
A |
E&€ pamiyc-BeKTop:
Fr)=(xle) e ) =(2)),
TpaeKTopIis,
I[IepeMEeIneHIIE.
1.1.2 PMes '
N =i(t)-Fe)=h—R= T
= (Ax, Ay, Az),
Iy Tb.
CHoxeHHe HEPEI\-le.‘IIIEHIIfII
N =N, + I,
CKopocTh MaTepUaIbHOM TOYKH:
_AF s g .
O=—o =i'=(v,.v,.U_).
Ax : : 3
v,=—| =X/, aHaJIOIm4HO v, =y, v.=Z,.
1.1.3 . P .

CrozxeHie CKOpocTeil: o, =0, + 0, -
Brrunciaenue NEepeMCUICHUS U ITYTH MaTepHaHLHOﬁ TOYKHU
npu HpSIMOJIHHefIHOM JABWXXCHWHU BJOJIb OCH X II0

rpaduKy 3aBUCUMOCTH Vy(t)




i . Av
YCEGPEHIIE MaTePHAJIbHOII TOYKIL: a = — =u,
=3

1.1.4 At
Au — -
a =—- =(uv,) . aHAIOTHYHO a, =(v, |, a.=(t
Ar0 ' TR
PaBHOMepHOG HpHMOJ’IHHCﬁHOC JABHMOKCHUC!
x(t) = xg + Uyt
x(f)
0
+
1.1.5

ox

0. (t) — vgy = const

®




Ox

const

PaBHOYyCKOpEHHOE NPSIMOJIMHENHOE ABUKECHUE:!

at”
x(f)=x,+uv,t —rT

v(t)=vu, +at
a,. = const

g | ¥
e

fo = Ul:c = Eax [‘Yl - xl]

L
]._.[pII JBIDKESHINI B OTHOM HalpaBIE€HHI IIYVIE S = —

CBoOoaHoe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHMUS.

Vi

Yo a

(0] Xo x

JIBr>keHue Tesna, OpOIIEHHOTO MO/ YIJIOM 0, K TOPU30HTY:

’ x(f)=x, + U, t=x +Uycosa-t

4 g . 2
v =y, + 0,1 +-‘T =y, + Uysina -7 — STT
. e e

fu_{_ )=y, =v,cosa

| v (t)=v,, +g 1t =v,sino— g

[&.=0

<

Lg_r =—g =const




KpuBonuneiinoe aBnxenue. J[BmxeHne MmaTeprualbHON
TOYKH I10 OKPYKHOCTH.

YrioBas u IMHEWHAsA CKOPOCTh TOUKH:
v = wR

wR

[Ipu paBHOMEPHOM JABUKEHUU TOUKHU 10 OKPYKHOCTH
27

==—==2
[ T v

2w

2o

. HCHTpOCTpeMI/ITGHLHOG YCKOPCHUEC TOYKU:
2

v 2

nc




R
. [losiHOE yCKOpEHHE MaTEpUAIbHOM TOUYKHU

Teépnoe Teno. [locTtynatenbHoe U BpalaTeabHOE

119 JBH>)KEHUE TBEPIIOTO TEJIa
1.2 JMHAMUKA

HNuepumnaneubie cucteMbl orcuéra. llepBbiil  3aKkOH
L2l Herorona. [Ipuniun otHocuTensHOCTH ["anunes

Macca tena. [I10THOCTB BelecTBa:

=

p

122 B




1.2.3

Cuna. [IpuHIMn cyneprno3uuuu CUiI:

— - —

F

paBHOAOENCTB

paBHOJIEICTB

=F1+F+..




+
Bropoit 3akon HproToHa: sl MaTepualbHOW TOYKH B
14(6(0)
Fq =ma;
F
1
1.2.4
m
a
1
Ap = FAt
A




1.2.5

F
At
npu

F = const

F

const
-
Fl: F 21

Tpernii 3akoH HbI0TOHA [71s1 MATEpPUAIIBHBIX TOYEK:

—

Fip=-Fy
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1.2.6

3aKkoH BCCMUPHOI'O TATOTCHHUA: CUJIBI HPUTAKCHUA MCIKIAY

TOYCYHBIMU MACCaAMH pPABHBI

F=G™L2
R2
F
G
R




Cuia TSKeCTH. HeHTp TSHKECTH Tena. 3aBUCUMOCTE CHIIBI

TSDKECTH OT BBICOTHI h Haa TMOBCPXHOCTHIO TIIAHCTHI

panuycom RO:
mg = GMm
(Ro +h)?
mg
(R
0
+
h)
2
GMm

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
F,=—kx




—kx

Cuna tpenusi. Cyxoe TpeHHe.

Cuna TpeHUs CKOIbXKEHHUS:

Fip =uN

F

™
UN

1.2.8
Cuiia TpeHus TOKOSI:
Fip <uN

F

P

<
UN

Koaddurment tpenns

JlaBnenue:

i
P=75
1.2.9
P




1.3

CTATHUKA

1.3.1

—

F
MOMEHT CHJIBI OTHOCUTEIBHO OCH BpaIICHU:

M| = Fl, rae | — mnevo cuibl

-

F

OTHOCUTENIBHO  OCH, mpoxoxsmed uepe3 Touky O
MEPIEHIUKYISIPHO PUCYHKY

1.3.2

L[eHTp MaccC TJIa. I_ICHTp MacCC CUCTEMbI MAaTCPUAJIBHBIX

TOYCK:

_mry+mory + ...
H-M. mq+mny+ ..







B OIHOPOJHOM II0JIC TAXKECTH

-

(g = const)

const)
[IEHTP MAacC Tejla COBMAJIAET C er0 LEHTPOM TSHKECTH

1.3.3

VYcnous paBHoBecust TBEpaoro tena B UCO:

(M, +M, +...=0

[E—LF; +...=0




HHHP artH#

3akoH Ilackana

1.34
JaBaenwue B )xuaKoCTH, Tokosmeics B ICO:
p =po+pgh
p
#H#HPar## | P
1.3.5
0
_l’_
pgh
3akoH Apxumena:
FApx = —Pgpirec
F
Apx
HHHParftH
1.3.6

BBITECH




€CJIN TCJIO U KUAKOCTDH ITOKOATCA B I/ICO, TO
Fapx = P8V auirecn

Apx

pgV

BBITCCH

VYcioBue miaBaHus TeN

1.4

3AKOHbBI COXPAHEHUWA B MEXAHUKE

HHHP artH#
1.4.1

NmMnynec MaTepuasbHOW TOYKU:

- —

p =mv




HiHP arfHH#
1.4.2

I/IMHy.TIBC CUCTCMBI TCII:

p=p1t+tp2t..




3aKOoH W3MEHEHUS U COXPAaHCHUS UMITYJIbCA:

B UCO

Ap = A(p1 +p2 + ...) = FiguewnAt + Fogueun At + -

A(

HiHP arfHH#
143




1 BHEIIIH

At

2BHEIIH

At

B MCO , ecnu

Ap=Alp1+pr+..)=0

A(




p
2
+
0
, €CIIN
FlBHeLLIH + FZBHeLIJH
F

1 BHEIIH

+ ...




2BHELIH

PeakTuBHOE IBUXKEHUE

HHHP arfHH#
1.4.4

F

Pabota cuibl Ha MaJIOM NEPEMEIIECHUU:

A= |.F—'| |Af| -cos u=F, - Ax

1.4.5

@

—

D
MOoOIHOCTD CUIBI:

€CJIU 3a BpeMs
At

At
pa60Ta CHJIBI UBMCHACTCA HA , TO MOIIHOCTBH CHJIBI

AA
P=— =F-v-cosa
ﬁf Ar—)




Kunernueckast sHeprust MaTepragIbHON TOYKH:

2 2
mo p
Ewm=—F=

2 " 2m

KHH

1.4.6

2m

3aK0H U3MCHEHHS KHHETHUSCKON 9HEPTHUU CUCTCMEL




matepuanbHbX Todek: B UCO AEkun = A1 + A2 + ...

1.4.7

HOTGHHH&J’IBH&H OHCPI'Us:
JJIs1 IOTCHUHMAJIBHBIX CHJI

A12 = Ell‘IOTeHLl - E2I‘IOTeHL|, - AEI‘IOTeHLl

12

1morenIg

2IOTEHIL

AE

TIOTEHI]

[ToTeHnmanpHast YHEPTUS MATEPUATILHON TOYKH B
OJIHOPOJIHOM I10JI€ TSKECTH:

EI‘IOTeHLJ, = mgh




TIOTCHIY

mgh

[ToTenuuanbHas 3Heprus ynpyro neopmMupoBaHHOTO

TCIaa.
.
noTeHy, 2
E
TOTEHI]
2
kx

1.4.8

3aKOH HU3MCHCHUA U COXPAaHCHUSA MexaHquCKOﬁ OHCPI'Uu:
Euex = Esm + Elmrem.t-
B IICO AE,ex = Ascex HEMOTEHIL. CHI

B IICO AE,ex = 0, eI Agcex menorenn cax = 0




1.5

MEXAHUWYECKUE KOJIEBAHUA 1 BOJIHBI

1.5.1

l'apmonnueckue kosiebaHUS MaTePUAIBHOM  TOYKH.
Ammutyna u ¢asa  konebanuil. Kunemarmueckoe
ONMCaHUE:

x(f) = Asin( @t +0,).

v(H=x,

a(H=(v ), =—ex(t) =a +0'x=0,
IZI€ X - CMEILICHUE U3 PABHOBECHSL.

Z[I/IHaMI/I‘IeCKOC OIIMCaHHUC:

ma, =—kx,
ma
X
_]Cx,
rae
k = mw?
k
maw
2
. 9TO 3HAYUT, YTO
F,=—kx




—kx.

DHepreTuyeckoe  omucaHue  (3aKOH  COXpaHCHHS

MEXaHUYECKOM IHEPTUn):

n +k\_7:frm;,m:kfi ey

2 2 2 g

e

CBsi3p aMIUTUTYABI KOJIEOAHUI CMeIleHusl MaTepruaIbHOU
TOYKHM C aMIUIUTyJaMu KoyieOaHuii e€ CKOpOCTH U

YCKOPEHHUSI:

U =04, =04

[Tepron 1 yacToTa KOIEOAHMIA:

g
r2n_1
L} A%

Hepﬂoz[ MaJIbIX CBO6OI[HBIX KoJIeOaHHMI MaTeMaTHIECKOIO

MAasiITHHUKA:
1.5.2 Fi
TF=2n|—
g
[lepron cBOOOTHBIX KOJIEOaHU TIPYKUHHOTO MasiTHUKA!
: m
153 Beinyxnennsie kojeOanus. Pe3onanc. Pe3onancHas
KpuBas
[lonepeunsle u  mpojosibHBIE  BOJIHBL.  CKOpPOCTH
pacrpoCcTpaHeHUs U JIJTMHA BOJIHBI:
v
A=ovT ==
v
1.5.4 A




Nutepdepennus u qudpakius BOJIH

1.5.5

3Byk. CKOpOCTb 3ByKa

MOJIEKYJISIPHAS ©®U3NKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISIPHASL PU3NKA

2.1.1

Mogenu CTpOE€HHSI ra3oB, JKHAKOCTEH W TBEPABIX TEIl.
[Tycth TepMoguHamuueckasi cuctema (Teno) COCTOUT U3
N onnHaKOBBIX MOJIEKYJ. Torna KoJIM4eCTBO BEIIECTBA
_N _m

U= =
NA U




rIe

— 4HcI0 ABOraJipo, m — Macca CUCTEMBI (Tena),

u

2

— MOJIIpHas Macca BCIICCTBA

2.1.2 TernnoBoe NBHKEHUE AaTOMOB U MOJIEKYJI BEIIECTBA
2.13 B3aumopeiicTBue yacTull BelecTna
2.14 Huddyzus. BpoyHoBckoe ABHKEHHE
2.1.5 Mopgenb uneansuoro raza 8 MKT
CBs13p MEXIy /JaBJIEHUEM U CpEAHEH KHHETUYECKOU
SHEprueil  MOCTyHaTeNbHOr0  TEIUIOBOTO  JABMXKEHHUS
MOJIEKYJ HJieanbHOro ra3a (ocHoBHoe ypaBHeHre MKT):
2.1.6 1 = & mﬂvl ) 2 —
p= gm,:n.u =3 - ~3 n-&,.

rze m0 — macca OTHOM MOJIEKYJIbI,




<IZ

- KOHLICHTPpAalusd MOJICKYJI

2.1.7 AoGcomoTHas Temmeparypa: T =t +273K
CBs3p TeMmmepaTypbl Ta3a €O CpeOHEd KHHETUYECKOU
SHEpPTrUe MOCTYyNaTeIbHOTO TEIUIOBOIO JIBMXKEHHS €ro
MOJIEKYJI:
2.1.8 f mv: \ 3 kT
£ = | — ===
T 2
2.1.9 VYpasuenue p = nkT

2.1.10

MO,I[GJ'IB HACAJIBHOT'O I'a3a B TCPMOIAUMHAMMUKE:




(Vpaprerne Merzeeera — KianeHpoua
| BEIprUKeHHe [UTA BHyTpeHHeH SHepIHH
VpapneHne Menueneera — KianeiipoHa (mpum
3aIHCcH);

m _ ﬂ

pV="_RT =vRT =NkT, p
T 0

BeIpaskeHIe I8 BHYTPeHHell 3Hepril 0IHOATOMI
raza (IprMeHIIMBIe (QOPMBI 3aITICH):

U=2vRT =3 NkT =32 RT =ve T =3 p¥
2 2 i 1} 2

2.1.11

3akoH JlanmpTOHAa A JABJIEHUS CMECHU pa3peKEHHBIX

Ia30B:

p=p1+p2+..

=




2.1.12

W3ompoueccel B pa3pe’k€HHOM Ta3e C IOCTOSHHBIM

YUCJIOM MOJICKYII N

BEILIECTBA V):

(C IIOCTOAHHBIM KOJIMYCCTBOM

nzotepma (T = const): pV = const ,

n3zoxopa (V = const):

const

b

n3obapa (p = const):

p
— = const
T on

= const

HI<




const

I'padmueckoe npencrapienue n3onporeccoB Ha pV-, pT- u
VT- nnarpammax.
OO0beIMHEHHBII Ta30BbIA 3aK0H:

pV

— = const
T

pV

const

JJIA1 TIOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

Haceimiennble 1 HEHACHIIIEHHBIS Tapsl. KauecTBennas

3aBUCHUMOCTD IIJIOTHOCTU W AAaBJICHUA HACBIIICHHOIO I1apa

2113 OT TEMIICpaTypbl, HUX HE3aBUCHUMOCTH OT 00BéMa
HACBIIIIEHHOTO Tapa
BrnaxHnocTs Bo3ayxa.
OTHOcHUTENbHAS BIAXKHOCTD:
Prapa(T)  Pnapa(T)
- Pracbiwnapa (1) B Praceiwnapa (1)
2.1.14 0

p

HaceIlImapa




(1)

p
napa
(D
p
HachImapa
(D)
p
napa
(D

2.1.15

M3MeHeHue arperaTHbIX COCTOSTHUH BEIIECTBA: HCTIaPEHUE

U KOHACHCAMsA, KUIICHUC X KUJKOCTH

2.1.16

N3MeHenue arperaTHbix COCTOSIHUM BELIECTBA: IIABICHUE

" KpUucTaJuiu3anusa




2.1.17

[IpeobpaszoBanue suepruu B (ha30BBIX EpPexoaax

2.2

TEPMOJUHAMUKA

2.2.1

TeruioBoe paBHOBECHE U TEMIIEpaTypa

222

BnyTtpeHnHss sHeprus

223

Temonepenauya kak crnoco0 W3MEHEHMsI BHYTPEHHEH
sHeprun 0Oe3  coBepmieHus pabotel.  KoHBekius,

TCIUIOMPOBOAHOCTD, U3JIYUCHUC

224

KomanuecTBO TEMIIOTHI.

VY nenbHas TEMIOEMKOCTH BEILIECTBA C:
Q =cmAT

cmAT

2.2.5

VY nenpHas Temnora napoodpazosanus L: Q = Lm.
VY nenwpHas TerioTa miaBiaeHus A: O = Am.

VY nenpHas TemoTa cropaHus Tommaa q: O = gm

2.2.6

DnemeHTapHas paboTa B TEPMOAMHAMHUKE:
A =pAV

pAV

Boruncnenue pabotel mo rpaduky mpoiuecca Ha pV-

TuarpaMMe

2.2.7

IIepBblil 3aKOH TEPMOAVHAMUKH:
Q2 =AU+ Ay = (Up - Up) + Axz

12




(U

N

12

Annabara:
Qu=0= A =(U;-Uy) =AUy,




12

(U




2.2.8 Bropoii 3akon Tepmoagunamuku. HeoOpatumeble nporeccsl
[Tpuniune! aeiictBus TemnoBbix MamuH. KIT/:
2.2.9 n= o_ o0 0
o XHarp ZHarp < Harp
Maxkcumansnoe 3HaueHue KII11. [{ukn Kapho:
S T,
2.2.10 max 1 = Ny, = e
¢ S s
YpaBHEHHE TEIIOBOTO OallaHca:
Q1+Q2+Q3+... =0
1
+
2
2.2.11
+




SJIEKTPOAMMHAMUKA

3.1

SJIEKTPUYECKOE I1OJIE

3.1.1

OnexTpuzauus Ten U €€ MNPOSBICHUS. JIEKTPUUYECKUN
3apsz. JlBa Buza 3apsiia. DIeMEHTapHbIN 3JIEKTPUUECKUN

3aps. 3aKkoH COXpaHCHH:A JICKTPHUICCKOI'O 3apsaa

BzaumopeiictBue 3apsanoB. Toueunblie 3apsiibl. 3aKOH
Kynona:
B OJTHOPOJHOM BEIIIECTBE C IUAJICKTPUICCKOM

IMPOHUITACMOCTBIO

sz‘?l'lqz o 1 _‘?1"?:

Bl 4neg,

Onektpuueckoe mnoje. Ero neiicTBue Ha 3JeKTpUUECKHE

3apsibl

HaprDI(éHHOCTB QJICKTPUYICCKOTO ITOJIA:

E= F

4 npobHbii

TIPOOHBII




[Tone Toueunoro 3apsaa:

E, =k
r
p
k
r
2
q
OJHOPOIHOE TIOJIE:
E = const.




const.

Kaptunsl nMHUI HANPsHKEHHOCTH ATUX TTOJER

IloTen1IMaIbHOCTD SJICKTPOCTATUYICCKOI'O I10JIA.

Pa3HOCTb MOTEHIUANIOB U HAIIPSDKCHIE:
A1 =q(p1— P2) =—qAp =qll.

12

q(¢

[loTenunanbHas sHeprus 3apsia B 3JIEKTPOCTATUYECKOM




I10JIE:

W=4q¢
/4
q9
A=—AW
A
AW

HOTGHHI/IaJI QJICKTPOCTATUYCCKOI'O ITOJIA:

_W
(P_q

CBs3b HEalSI)KéHHOCTI/I oJis1 U PasHOCTH IMOTCHIUAJIOB

JUTSL OJTHOPOTHOTO 3JIeKTpocTaTudeckoro mosst: U = Ed

[IpuHIUI Cynepno3uiuu JIEKTPUYECKUX MTOJIEH:

- - -

E=E{+E;+...0=Pp1+Pa+..




S




HpOBOI{HI/IKI/I B DJICKTPOCTATUYCCKOM IIOJIC.

VYcnoBue paBHOBeCHS 3apsA0B: BHYTPH IIPOBOJHHUKA
E+=0

E
3.1.7
1
0
, BHYTPHU U HAa ITOBCPXHOCTHU NPOBOJAHHUKA P = const
318 JIUDIEKTPUKH B 3JIEKTPOCTATUYECKOM Toe.
HHSHGKTquCCKaH IMpOHUIACMOCTDh BCIICCTBA €
Kongencarop. DIeKTpoEMKOCTh KOHIEHCATOPA:
c=1
u
C
3.1.9
U




DeKkTpoEMKOCTh TIOCKOTO KOHJICHCATOpa:

_ €S = ¢Cy
d

&e

eC

3.1.10

HapaJ'IJ'ICJ'IBHOC COCAUHCHHUEC KOHACHCATOPOB:
q=q1 + q2 + ...,LI1 = U2 = ...,Cnapanﬂ - Cl + Cz + ...




Hapami




IlocnenoBaTenpbHOE COSAUHEHHUE KOHACHCATOPOB:

1 1 1
u-= Ul + U2...,q1 =qp = ,m :C_1+C_2+




T10C]I




3.1.11

BHGPFI/IH 3apPsAKCHHOI'O KOHACHCATOpPA:

_ad_cu?_ g

W =
€2 2 2C

qU




cu

2C

3.2

3AKOHBI ITOCTOAHHOI'O TOKA

Cuna ToKa:
[utd

3.2.1 Al {4 0

ITocTosinabIl TOK: I = const

Jns mocrosiHHOTO TOKA q = It

VYcnoBus CymecTBOBaHUS JICKTPHUUECKOTO TOKA.
322 Hanpsokenne U u OJIC E

3akoH Oma JJig yJacTKa LeMu:

=4

323 R




DnexTpuyeckoe COINPOTHUBIICHUE. 3aBUCHUMOCTH
COTPOTHUBIICHUS] OTHOPOAHOTO MMPOBOJHHUKA OT €TO JJTUHBI

U CeUCHHUS. Y ICIbHOE COIMPOTUBJICHUC BCUICCTBA.
l

R=p=
P
R
3.2.4 P
S
[
Uctounnku Toka. 3/]C ucTouHMKa TOKa:
E — ACTOpOHHVIXCVIJ'I
q
3.25




A

CTOPOHHHUXCHIT

BHyTpeHHee conpOoTHBIIEHHE HCTOYHUKA TOKA

3.2.6

3akon OMa Juis TONHON (3aMKHYTOH) 3IEKTPUYECKON

nenu: E = IR + Ir, otkyna
E

I=—
Rr

Rr




3.2.7

HapaJ'IJ'ICJ'II)HOG COCOINHCHHUC HpOBOHHI/IKOBi
[=11+12+..,Ul=U2=..,,
1 1 1

=—+—+...
Rnapann R1 R2

mapan




HOCHCHOB&TCHBHOG COCAMHCHHUC IPOBOJIHUKOB!
U=Ul1+02+.,11=12=_,
Rnocn = Rl + Rz + ...

Tocit




3.2.8

Rt

Pa6ota snexkrpuueckoro Toka: A = [Ut.

3akon Jlxoyns — Jlenma:
Q =Rt

QS

Ha pesucrope

R:Q=A=PRt =IUt = =

@)

2
Y




329

MOHIHOCTB QJICKTPHUYCCKOI'0 TOKA:

A4
p=""| =

Ar Ar—)

TeroBast MOILIHOCTb, BBLAEISEMAs HA PE3UCTOPE:

p-rr=Y _
R

MomHoCcTh UCTOYHHKA TOKA!

AA_
At

Ar—)

3.2.10

CBOOOJHBIE HOCHUTENM 3JEKTPUUECKHX 3apsijioB B
MPOBOJHUKAX. MeXaHU3Mbl MPOBOJUMOCTH TBEPIBIX
METaJJIOB, PACTBOPOB U PAaCIUIABOB AJICKTPOJIHUTOB, Ta30B.

[TonynpoBoauuku. 1101ynipOBOIHUKOBBINA JUO

33

MAT'HUTHOE I1OJIE

3.3.1

MexaHnueckoe B3aMMOACHCTBHE MAarHuTOB. MarHuTHoe
nosne. Bekrop MarHuTHOM — MHaykumu. [IpuHnumn

CYIICpHnO3nIu MarHuTHbBIX TTOJICH:

- - -




Jluaun wHAYKOUU MarHuTHOro mnons. KaprtuHa nuHuit
AHIAYKIIUA MarHUTHOT'O oJst M0JIOCOBOTO Hu

HOHKOBOOGpaBHOI‘O IIOCTOSAHHBIX MAarHuToOB

OmngIT 3pCTCI[a. MarsuTHoe moJje IMpOBOAHUKA C TOKOM.

KapTI/IHa JIMHUH WHAYKIWHA MAarHuTHOI'O IOJIA AJIMHHOTO

332
OpSMOTO  IPOBOJHUKA M  3aMKHYTOTO  KOJIBLIEBOTO
MIPOBOJTHUKA, KATYIIIKHA C TOKOM
Cuna Amnepa, e€ HanpaBJIeHUE U BEJINYUHA:
F 4 = IBlsina
F
A
333
IBlsina

, [A€ O — YIroJl MEXYy HallpaBJICHUEM ITPOBOAHHKA U




BEKTOPOM

l

334

Cuna JlopeHua, €€ HalpaBlIeHHE U BEJINYMHA!

Jlop

| g | vBsina

IZI€ 0. — YTOJI MEXly BEKTOpaMu

JBr>keHue

MAargouTHOM II0JIC

Fnop =1 g | vBsina

-

0

l

3apsHKEHHOU

JACTHUIIbI

B

OJTHOPOJIHOM




3.4

OJIEKTPOMATHUTHAA UHAYKIUA

[ToTok BEKTOpa MAarHUTHOM MHIYKIIUU:
® =B, S = BScosa

D
B
34.1
S
BScosa
7 B
34.2 SBnenue anexrpomaruuTHOW nHAYKIMK. D/1C nnaykumuu
3aKOH IEKTpOMarHuTHOW nHAykuu dapanes:
AD
3423 E = :—(D'}
Af A
{y
NS
!
1
OJIC uHAYKIMHU B IPSIMOM MPOBOAHUKE JUTHHOM |,
344

ABUIXKYIIEMCA CO CKOPOCTBIO

—

(%




(v L1

)

B OJJHOPOJHOM MarHUTHOM moJjie B:
| E; |= Blucosa

|E

Blvcosa

, TJI€ 0. — yTOJI MEXKly BEKTOpOM B 1 HopMassio

-

n

K IINIOCKOCTH, B KOTOpOfI JICKAT BCKTOPLI




; €CITH

Inv

l




TO

| E; |=Blv
|E
Blv
345 [IpaBuso Jlenia
NHAyKTUBHOCTSB:
(0]
L=—
I
L
1
34.6
()]
,umn O = LI
Camounnykuus. 91C caMOMHAYKIUU:
Al
E=-L~| =L
Aty o
DHEpPrusi MAarHUTHOTO MOJI KaTYIIKH C TOKOM:
3.4.7 _LP

Wi, >




LI

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHUS 1 BOJIHbI

3.5.1

2

Koneb6atenbubiii KOHTYp. CBOOOIHBIEC SJIEKTPOMArHUTHBIC
Kose0aHus B U€aTbHOM KOoJebaTeIbHOM KOHTYpE:

qu' 1) = e S| T+ )
LI[ t)=gq,=cwg,_cos|wt+q@,|=1__cos|ot+q,)

®opmyna Tomcona:

T =2ryLC




LC

, OTKyJa

2w

LC

ﬁ‘H
(@




CBsi3p aMILTUTY/IbI 3apsifia KOHAEHCATOpa C aMILUIUTYIOU
CHJIBI TOKa TMpU  CBOOOJHBIX  AJIEKTPOMArHUTHBIX

KoJ1e0aHusAX B UJI€aTbHOM K0JIE0aTEeIbHOM KOHTYPE:

1

b

£}

L

3aKk0oH COXpaHEHUs PHEPTUHU B UACAUTHHOM KOJIEOATEIIbHOM

KOHTYDE:
3.5.2
3.53 BrinyX)neHHBIC 2JIeKTpOMarHUTHBIC KoJieOaHus. Pe3onanc
[lepemennbiii  TOk. IlpomsBoacTBO, Tepenaya U
noTpedieHue dNMEKTPUUECKON SHEPTUH
354 . ., . .
CAl: R G LT
+—=——S==_ I —const.
2 2 2 2
CBoiicTBa  DJIGKTPOMAarHMUTHBIX  BOJIH. B3anmnas
OpUEHTALUsI BEKTOPOB B JJIEKTPOMAarHUTHON BOJHE B
BaKyyMe:
ElBlc
E
3.5.5 L1
B




356 [MIkama  2JIEKTPOMAarHUTHBIX  BOJIH.  lIpumeHeHune
JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
3.6 OIITUKA
361 [IpsimonHEHOE pacpOCTPaHEHHE CBETA B OJHOPOIHOM
cpene. Toueunslit uctouHuK. Jyd cBera
3aKOHBI OTPAKEHUS CBETA.
a=p
a
3.6.2
alp
PO RTCIL I I2ZTT
3.6.3 [TocTpoenne n300pa>keHMii B INIOCKOM 3epKaiie
3aKOHBI PETIOMIIEHHSI CBETA.
IIpenomienue ceera:
nysina = npsingf.
n
1
3.6.4
sino
n

sinp.




AOGCOTIOTHBIN MOKa3aTeNb MPEIOMIICHHUS:
c

n =—
abc 0

abc

OTHOCUTEINIBHBIN TTOKa3aTeNb MPEIOMIICHHUS:
ny 01

Moty =
ny 0

OTH




COOTHOIIIGHHE YacTOT U COOTHOIIECHHE JJIMH BOJIH IIpH
nepexoac MOHOXPOMATHUYCCKOI'0 CBETAa 4YCPC3 TIpaHUIY

pasaciia ABYyX ONTHYCCKUX CPE:




3.6.5

n,<n, n,

oy “
[losmHOE BHYTpEHHEE OTpaXKEHHUE.

IIpenenpHbIM yroJ MOJTHOrO BHYTPEHHETO OTPAXKEHUSL:

) 1 n
Sinanp = =2

Moty N1

Sina

OTH




Colwuparorue U paccenBaroniyue JUH3bL. TOHKas JIMH3A.

DOKYyCHOE pacCTOSIHUE U ONTHYECKAS CHUJIa TOHKOM JIMH3BI:

1
D==
F
D
3.6.6 5
1
®opmysia TOHKOH JIMH3BI:
1,11
d f F
3.6.7




VBenuuenue, JaBacMoe JIMH30M:

_h_1f]
r_H_ d




/1

d T

Lol

F\ h

f

R

B ciryuae paccenBaroniei JINH3bI:

3.6.8

1
D0 = F ==0,
D







|11

Xoz Jiyda, IpOoLIEAIEro JUH3Y M0 IPOU3BOJIBHBIM yTIIOM
K e€ riaBHOI ontuyeckoii ocu. [Toctpoenne nzodpaxeHuit
TOYKM M OTpe3ka MpsMOH B  coOupalomux |

pacCc€rBarOIIMX JIMH3aX U UX CUCTEMAxX

3.6.9

doroamnmapaT Kak ONTHYECKWd mpubop. [7ma3z kax

OIITHYECKasaA CUCTEMaA

3.6.

Wnrtepdepeniiuss  cBera. KorepeHTHble  MCTOYHHUKH.
VYcnoBusi HaOMIOEHUS MAaKCUMYMOB M MHUHHMYMOB B
UHTEp(PEPEHIIMOHHON KapTHHE OT JABYX CHH(A3HBIX

KOTCPCHTHBIX UCTOYHUKOB:
oo —
MAKCIIMYMEI — A=2m—, m=0,+1,+2,+3, ,

; A
MIHIIMYMBI — A=(2m+1)-, m=0,£1,£2,13

-

3.6.11

Hudpakuus ceera. {udpakuronHas pemérka. Y cClIoBUe
HaGHIO,HCHI/IH TJIaBHBIX MAKCHUMYMOB IIpU HOPMaJIbHOM
MaJICHU MOHOXPOMATHYECKOT'O CBETa C JUTMHOW BOJHBI A

Ha pemeéTKy ¢ nepuoaom d:

dsing,, =mA,m =0, +/-1,+/-2,+/-3,...

dsing




3.6.12

Jucnepcus ceera

KBAHTOBAA ®U3UKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOM Y AJIU3M

4.1.1

I'mnoresa M. Ilnanka o kBantax. ®opmyna Ilnanka: E =
hv

®oronbl. JHEeprus GoToHa:

Ezhv:%zpc




pc

he

Nmmynbe ¢oToHa:

S|

hv




413 ®oroadpdexr. Omwbitet  A.I.  CroneroBa.  3aKOHBI
o dhoToaddekra
VYpaBuenue DitHmreiHa 1151 hoTodPdekra:
E porona = ABbIXOAA + Exypmax,
¢dortona
4.1.4 ABBIX0Oa
_l’_
KUHmax
rac,

Eq)OTOHa =hv =

he

A 4




hv

(ortona
hv
A
he
hc
ABblxon,a = hUKp = /\_
Kp
BbIXOJa

Kp




Kp

he

KHMHmax

my

max

Evunmax =

mo

2
max

2

=elUjzan




eU

3amn

JlaBieHue cBeTa.
JlaBieHMe cBeTa HAa  MOJIHOCTBIO  OTPAXKAIOIILYIO
IOBEPXHOCTb W HA  IOJHOCTBIO  MOMVIOLIAKOUIYIO

IIOBEPXHOCTH

4.2

OU3NKA ATOMA

421

[lmaneTapHas MoJenb aToMa

422

[Toctynater bopa. U3nydyenue u moriyomieHue (GOTOHOB
IpU TMEpPexo/ie aToMa C OJHOrO0 YpPOBHS SHEPIHMM Ha
JPYTOM:

hv,, = e =|E,-E

mn .

m
“mn

423

JIunenyaTele CIIEKTPBI.

CHCKTp ypOBHCI\/'I 9HEpPIrUuu aToMa BOAOpOaa:

—13,63B
B . S [0 s L

e

4.3

OU3NKA ATOMHOI'O SA1PA

43.1

Hykmonnass monens sigpa [eiizenbepra — lBaHeHKo.

3apsan sapa. MaccoBoe unciio siapa. M3oronst

432

PagnoakTHBHOCTE.

Anbda-pacnaz;
A A4 4
bera-pacnan.

DneKTpOHHBIN B-pacnai:




0 Ly}

A Ay, 0
zX2zaY + je+V,

[To3uTtponHsIii B-pacnan:

: K o
AX->AY+ JEg+ v,

I aMMa-u3J1y4ceHue

433

3aKoH PaaruOaKTUBHOI'O pacliajia:

—t
N(t) = Ng»2T

N()

[Iycth m — Macca paiMOAKTUBHOTO BeIECTBA. Toraa

=t
m(t) =mg»2T

m(1)




434

SAnepusle peakuuu. JlelieHUe U CUHTE3 sAEp




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

1. ®usuka, 10 knacc. bazoBbiii u yraoyOneHHbI ypoBeHb./ Mskumes ['.51.,
byxosues b.b., Corckuit H.H, Mocksa, «IIpocBenienue»
2. ®uzuka, 10 kmacc. ba3zoBelifi W yrayOiieHHBIM ypoBeHb., Mskumes I.51.,

byxosues b.b., Corckuit H.H, Mocksa, «IIpocBemienue»

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HNHTEPHET

1. https://auth-epos.permkrai.ru/kk/auth/realms/epos/protocol/openid-

connect/auth?client id=auth&redirect uri=https%3A%2F%2Fauth-

epos.permkrai.ru%2F&state=37alc736-326a-4el17-8b2d-

b4483df2e500&response_mode=fragment&response_type=code&scope=open

id&nonce=e2d69d3c-dd9e-4fff-897f-3dc715f3160f&code_challenge=5-

VOI1zrkpFMqySIWFEIBVr7guAFTIBEYP3pHjyhPljGY &code challenge met
hod=S256

2. bubmuoteka [IOK


https://auth-epos.permkrai.ru/kk/auth/realms/epos/protocol/openid-connect/auth?client_id=auth&redirect_uri=https%3A%2F%2Fauth-epos.permkrai.ru%2F&state=37a1c736-326a-4e17-8b2d-b4483df2e500&response_mode=fragment&response_type=code&scope=openid&nonce=e2d69d3c-dd9e-4fff-897f-3dc715f3160f&code_challenge=5-VQ1zrkpFMqy5lWFJBVr7guAFTlBEYP3pHjyhPljGY&code_challenge_method=S256
https://auth-epos.permkrai.ru/kk/auth/realms/epos/protocol/openid-connect/auth?client_id=auth&redirect_uri=https%3A%2F%2Fauth-epos.permkrai.ru%2F&state=37a1c736-326a-4e17-8b2d-b4483df2e500&response_mode=fragment&response_type=code&scope=openid&nonce=e2d69d3c-dd9e-4fff-897f-3dc715f3160f&code_challenge=5-VQ1zrkpFMqy5lWFJBVr7guAFTlBEYP3pHjyhPljGY&code_challenge_method=S256
https://auth-epos.permkrai.ru/kk/auth/realms/epos/protocol/openid-connect/auth?client_id=auth&redirect_uri=https%3A%2F%2Fauth-epos.permkrai.ru%2F&state=37a1c736-326a-4e17-8b2d-b4483df2e500&response_mode=fragment&response_type=code&scope=openid&nonce=e2d69d3c-dd9e-4fff-897f-3dc715f3160f&code_challenge=5-VQ1zrkpFMqy5lWFJBVr7guAFTlBEYP3pHjyhPljGY&code_challenge_method=S256
https://auth-epos.permkrai.ru/kk/auth/realms/epos/protocol/openid-connect/auth?client_id=auth&redirect_uri=https%3A%2F%2Fauth-epos.permkrai.ru%2F&state=37a1c736-326a-4e17-8b2d-b4483df2e500&response_mode=fragment&response_type=code&scope=openid&nonce=e2d69d3c-dd9e-4fff-897f-3dc715f3160f&code_challenge=5-VQ1zrkpFMqy5lWFJBVr7guAFTlBEYP3pHjyhPljGY&code_challenge_method=S256
https://auth-epos.permkrai.ru/kk/auth/realms/epos/protocol/openid-connect/auth?client_id=auth&redirect_uri=https%3A%2F%2Fauth-epos.permkrai.ru%2F&state=37a1c736-326a-4e17-8b2d-b4483df2e500&response_mode=fragment&response_type=code&scope=openid&nonce=e2d69d3c-dd9e-4fff-897f-3dc715f3160f&code_challenge=5-VQ1zrkpFMqy5lWFJBVr7guAFTlBEYP3pHjyhPljGY&code_challenge_method=S256
https://auth-epos.permkrai.ru/kk/auth/realms/epos/protocol/openid-connect/auth?client_id=auth&redirect_uri=https%3A%2F%2Fauth-epos.permkrai.ru%2F&state=37a1c736-326a-4e17-8b2d-b4483df2e500&response_mode=fragment&response_type=code&scope=openid&nonce=e2d69d3c-dd9e-4fff-897f-3dc715f3160f&code_challenge=5-VQ1zrkpFMqy5lWFJBVr7guAFTlBEYP3pHjyhPljGY&code_challenge_method=S256
https://auth-epos.permkrai.ru/kk/auth/realms/epos/protocol/openid-connect/auth?client_id=auth&redirect_uri=https%3A%2F%2Fauth-epos.permkrai.ru%2F&state=37a1c736-326a-4e17-8b2d-b4483df2e500&response_mode=fragment&response_type=code&scope=openid&nonce=e2d69d3c-dd9e-4fff-897f-3dc715f3160f&code_challenge=5-VQ1zrkpFMqy5lWFJBVr7guAFTlBEYP3pHjyhPljGY&code_challenge_method=S256




