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[Iporpamma 10 ¢u3MKEe HAa YPOBHE CpPEIHETO OOIIEro o00pa3oBaHUS
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mporpammsel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenoaaBaHus yueoHoro npeamera «Pusuka» B 00pa30BaTEIbHBIX OPTaHU3AIMIX
Poccuiickoit ~ denepanuy,  pealu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
IPOTrPaMMBL.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeIbHOE NPEIMETHOE COIEpIKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMeTa ¢ Y4ETOM MEXIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0YyYaroUIUXCH.
[TporpamMMa mo ¢u3uke Aa€T MpeACTaBICHHE O LEIAX, COAEpKaHMM, OOIIeil
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro npeameta « Pu3nka» Ha yriryOJI€HHOM ypOBHE.

N3ydenne kypca (Qu3MKd yriiyOJEHHOTO YPOBHSI TMO3BOJISIET pPEaM30BaATh
3a/layu MPOPECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUMN IS
MPOSIBJICHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaXKIIbIM
oOy4JaronMmcsi, KOTOpble HEOOXOAMMBI A MPOAOLKEHHs oOpa3oBaHUsA B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHus: JMIHOCTHBIC,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoMm  ypoBHe). HaydHno-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKuM TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYarolIuXCs, OCBOUBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmero oOpa3oBaHUs Ha
yIIIyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IUIAaHUPYEMbIE pe3yJIbTaThl OCBOCHMSI Kypca (QU3UKM Ha YriayOJaEéHHOM
YPOBHE, B TOM YHCJIC IPEAMETHBIC PE3YJIHTATHI IO TO/1aM 00YUYEHUS;

coJiepkanue yuyeoHoro npeamera « @u3uka» mo rogam o0ydeHHs..

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
UCIOJIb30BaHA YUUTENSIMU (DU3UKHU ISl COCTABIIEHUSI CBOMX pabOUUX MPOrPAMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO0 MHHUIIMATHBY YUYHUTEIEH U
NPEAOCTaBISICT BO3MOXKHOCTH JJISI pead3aldd  PA3JIMYHBIX METOAUYECKHUX
MOJXO/IOB K TpErnojiaBaHnio (U3UKU HA YIIIYyOJIEHHOM YPOBHE NPH YCIOBUHU
cOoXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.

®du3rka Kak Hayka O HamOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KayecTBe y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY



3HaHuU 00 okpy»katoieM mupe. LLkonpHbINH Kype GU3HKH — CHCTEMOOOpa3yoIInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUM ONpeNeIuiio XapakTep W OypHOe pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, NOJIYYeHHs] HOBBIX MaTEepUajioB C 3aJaHHBIMU CBoWcTBamMu. M3yueHue
(GbU3MKKM BHOCUT OCHOBHOM BKIJaJ B (OPMHPOBAHHE ECTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyuyaroiierocsi, B GOpMHUpPOBAHUE YMEHUN MPUMEHSTh HAyUHbIN
METO/1 IO3HAHMSI IPU BBITIOJIHEHUH UMH YY€OHBIX MCCIIEIOBAaHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEJHEr0 001IEero 00pa3oBaHus MOJI0XKEH
pSA UIEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOEHHUS.

Hoea wuenocmmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (pu3uku
o0ObeAMHEH BOKPYr (u3nyeckux Teopud. BegymmM B Kypce sBIseTCS
(GbopMHUpOBaHUE MPEICTABICHUN O CTPYKTYpPHBIX YPOBHSIX MAaT€pHM, BELIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanus OpeAnonaracT MCIOJb30BAHUE
I'YMAaHUTAPHOTO TOTEHIHMAIa (PU3NYECKOM HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBAa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U 9KOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriryoi€HHOTO ypOBHS
MPEANoJaraeT 3HakOMCTBO C IIUPOKUM KPYTOM TEXHUYECKHUX U TEXHOJOTMYECKHX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBbIE TEXHHYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJlep)KaHMs, TMOCBAIIEHHBIX OKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYX IACHHS
npo6JieM pallOHAIBHOTO MPUPOOTIOIB30BAHUS U HKOJIOTHYECKOM 0€3011acHOCTH.

OcBoeHue coaepKaHusl MPOrpamMmbl 1O (PU3UKE JOKHO OBITH OCTPOCHO HA
NPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEIBHOTO KCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMEro ¢akropa ydeOHoro mporecca. [lms yrayOn€HHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOIO YYEHHUYECKOTO OSKCIEPUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHHMUECKHE OIBITHI MPU HU3YYEHUH HOBOTO
Martepuasa, JabopatopHbie pabOThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



IBa crocoba peanu3zanudyd (PU3NYECKOro TpakTHKyma. B mepBom ciydae
IPaKTHUKYM TMpoBoauTcs aubo B koHue 10 u 11 kmaccoB, 1mbo mocie mepBoro u
BTOPOTO TMOJYTOAMM B KaXIOM U3 O3TUX KiaccoB. Bropoil cmocod — 3To
UHTErpauus padoT NpPaKTUKyMa B CHUCTEMY JIa0OpaTOpHBIX paboOT, KOTOpbIE
MPOBOJSATCA B Mpolecce u3ydeHus paszzaena (temsl). [Ipu sTom mon padotamu
IPAaKTUKyMa TTOHUMAETCSl CaMOCTOATEIbHOE HMCCIE0BaHNE, KOTOPOE MPOBOAUTCS
0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUIa O€3 MOIArOBO HHCTPYKIIHH.

B nmporpamme 1mo (Qusuke cHUCTeMa YYEHHYECKOrOo HKCIIEPUMEHTA,
7ab0paTOpHBIX pabOT M MpaKTUKyMa Npe/ICTaBlieHa €IMHBIM IepeyHeM. Buioop
TEMaTUKH JJI1 3TUX BHUJIOB YUYCHHUYECKUX MPAKTUUYECKUX PabOT OCYIIECTBISETCA
ydacTHUKaMU 00pa30BaTeIHHOTO MpoIlecca UCXOAS U3 0COOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. [Ipm sTomM obecneunBaeTcs
OBJIQZICHHUE OOYYalOIIMMKCS YMEHHUSMU MPOBOAUTH MpPSMbIE M KOCBEHHbBIE
U3MEPEHUs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbuioe BHUMaHHWE YyAENSETCS PEUICHUIO PACYETHBIX M KadeCTBEHHBIX
3agad. [lpu 3TOM nms pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 33Ja4d C SBHO
3aJJaHHOW M HESIBHO 3aJaHHOM (PU3MUECKOM MOJENBIO, MMO3BOJISIIOIINE MPUMEHSTh
U3y4YCHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KakK W3 OJHOIO paszzesia Kypca, Tak U
UHTETPHUPYS MPUMEHEHNE 3HAHUN U3 pa3HbIX pa3fenoB. [[isi kauecTBEHHBIX 3a/1a4
IPUOPUTETOM SIBIISIIOTCSA 3aJaHus Ha OOBsSCHEHUE/NpeacKa3aHhue MPOTEKaHUs
bu3nUecKuX SBJICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyromue BbiOopa
buznyecKoil MoAeNu A CUTYalluu MPaKTUKO-OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OOECIEUECHUI0 Y4eOHOTo IMpolecca Kypc (Pu3uKH yriayOJ€HHOTro
YPOBHS Ha YPOBHE CpeHEero odiero o0pa3oBaHusl JOJKEH U3y4aThCs B YCIOBHUSIX
npeaMeTHoro kaOunera. B kaOuHere (QU3MKK JODKHO OBITH HEOOXOIUMOE
JabopatopHoe 00OpyOBaHME [JIsi BBIMOJIHEHHUS YKa3aHHBIX B IMpOrpamme [0
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX padOT M pabOT MpakTHKyma, a
TaK)Ke IEMOHCTPAIlMOHHOE 000pYTI0BaHHE.

JemoHCcTpanoHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUH C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI M3yYaeMbIX SIBJICHUA M  TIPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopaTopHoe 000OpyIOBaHME I YYCHUYECKHX TMPAKTHYECKUX pPaboT
dopMupyeTcss B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB M OOecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOOydamomuxcs. TemaTHueckue KOMIUIEKThI
Ja00paTOpHOTO OOOPYJIOBAaHUS JIOJKHBI OBITh IMOCTPOEHBI HAa KOMIUIEKCHOM



UCIIOJIb30BaHUU AHAJOTOBBIX U IHU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa0OpaTOPHUH.

OCHOBHBIMU HENSIMU U3y4€HHUs (PU3HKHU B OOIIEM 00pa30BaHUU SIBISIFOTCS:

dopMUpOBaHHE UHTEpeca M CTPEMJICHUS OOy4arouMxcsi K HaydyHOMY
U3YYEHHUIO TPUPOJBI, PA3BUTHE HX HHTEIUIEKTyaJbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJAE MO3HaHWUS U (HOPMUPOBAHHE
UCCJIEJOBATENLCKOIO OTHOIIECHHUS K OKPY’KAIOLUM SIBJICHUSIM;

(opMHUpOBaHKE HAYYHOI'O MHUPOBO33PEHMs KaK pe3yJibTaTa U3y4YEHHs OCHOB
CTPOEHMSI MAaTEPUH U (PYHIAMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOJIb30BaHUEM (DU3UUYECKHUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PU3MKU A1 PA3BUTHSA JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cepax  Oyaymiei
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHeeMy 0Oy4eHUIO B 3TOM HalPaBJICHHH.

JlocTxeHne 3TUX Lened oOecreuynBaeTCsl pelieHUeM CIeIyoMMX 3a1ad B
npouecce U3yyeHus Kypca (U3MKU Ha ypPOBHE CPEHETO 00I1Iero 00pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpUAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYlO  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKU;

(dopMUpOBaHHE YMEHUIN MPUMEHITh TEOPETUUECKUE 3HAHUS JIs1 OOBICHEHUS
bu3znyecKux SIBICHUH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHME CIOCOOOB PpEIICHUsS] PA3IUWYHBIX 3a7a4 C SBHO 3aJaHHOU
duznyeckoil MoneNblo, 3a/ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/IaHUE
¢uznyeckoil Mopenu, aJeKBaTHOM YCJIOBMSM 3aJadyd, B TOM 4YHUCIE 3ajad
WHKEHEPHOI'O XapaKTepa;

NOHMMaHue (U3MUYECKMX OCHOB M TMPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX MPOLIECCOB, UX BIMSIHUS Ha OKPYKAIOLIYIO CPEy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITENIBHOTO IUIAHUPOBAaHUA W IPOBEICHHUS
¢u3nyeCKuX IKCIEPUMEHTOB, aHajdu3a M HMHTEpOpeTaluud HHpOpMaIuH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

CO3JaHUe YCJOBHM [JIsi pa3BUTUS YMEHUH MNPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuUTHE HHTEpeca K chepam mpodeccrnoHaIbHON ASSITENbHOCTH, CBSI3aHHON
C (PUBHUKOM.



B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yriyOonéHHBIA YpPOBEHb
u3ydeHus yudeOHoro mpeamera «®Ddusmka» Ha ypOBHE CpeAHEro OOIIero
oOpa3oBaHMsI BBIOMpAETCS OOYUYAIOIIUMUCS, TUIAHUPYIOUIMMH TMPOIOJDKEHHUE
o0pa30oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuxu (yriayOnéHHBIM YpPOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBoautcs 340 gacoB: B 10 kiracce — 170 gacoB (5 yacoB B HEnEIo),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPaKTUYECKUX pabOT SABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
poBeNeHUs] J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
O0COOCHHOCTEHN 00yJarouxcs.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO IO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce MOo3HaHWs Npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (QHATOTOBbIE U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuid  (GU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HUJealbHAasl KUIKOCTb, WACAIBHBIM Ta3, TOUYCUHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPHSL.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN IEATEIbHOCTH JIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3MepeHre cuiibl TOKAa W HANPSHKEHUS B LENU TMOCTOSHHOTO TOKa MpH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO C LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(bU3NYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKEHUSI.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3ala4l MEXAHHUKHU.

Paguyc-BekTop MarepuasbHOM TOYKH, €ro NPOEKIUU Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpoCcTb (CpemHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTb) U
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOpPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U ITyTH MaTEPUATBLHON TOUKU OT BPEMEHU U UX
rpaduku.

CBoOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOILIEHHOTO TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPIMHAT, CKOPOCTH H
YCKOPEHHS MaTepPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.



KpuBosmHenHoe  nBWKeHME. J[BHKEHHME  MaTepuasbHOM  TOYKHA 11O
OKPY>KHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOpareHus.
[{eHTpocTpeMuTENBHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE IMPOIECChl: CHUIAOMETP,
JNBUKEHUE CHApsAOB, LEMNHbIE, IIeCTepEHYAThle W PEMEHHBIE MEpeaayd,
CKOPOCTHBIE JIN(DTHI.

Hemoncmpauuu.

Mopnenb cucteMbl OTCUETa, WIUTIOCTPAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JIBUKEHUS.

CnocoObI ucclief0BaHUs ABKEHUH.

NnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUMN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

Habnrogenue ABMKEHUS Tena, OPOLIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHEHHE IyTEH, TPACKTOPHUHA, CKOPOCTEH ABUKEHHUS OJHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAaxX OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHUM NPU PABHOYCKOPEHHOM
JBUKCHUH.

N3mepenue YCKOPEHHUS CBOOOJTHOTO MaJICHUS (peKOMEHI0BAHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN ).

N3yuenue nABMKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPIMOHATIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

N3yueHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuojaa oOpalieHus: KOHMYECKOr0 MasiTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. Muepuumanehbie cucrtemsl oTcyéra. IlpmHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cuia. [IpyuHIun cynepno3unuuu Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOU MAaCCHI.

Cuna tspkecTd. 3aBUCHMOCTb YCKOPEHMsI CBOOOJHOIO MaJIeHUSI OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT reorpaguueckod MmupoThl. JIBH)KEeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOpOCTb.

Cwia ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBuKymerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpEHUs CKOJIBKEHUS M CHJIA TPEHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
JKAJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKECHHS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE IIPOLECCHI: ITOAUIMITHUKM,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUXKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAIBHON CUCTEMBI OTCYETA.

CpaBHEHME  pPaBHOAECHCTBYIOUIEM  NPWIOKEHHBIX K Tely CHUI €
IIPOU3BEACHUEM MACCHI TEJIa HA €TI0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI IIPU JIBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3bl O HE3aBHCHUMOCTH BpPEMEHHM [BWXKEHHS Opycka IO
HAKJIOHHOM INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

N3ydeHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON Uepes
JETKui OJIOK.

N3mepenne koaduimenta TpeHUs Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBucuMocTH Frp(N).

WccnenoBanne NBrKEeHHsI OpycKa MO HAKIOHHOHN TUIOCKOCTH C TIEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenne nBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tejna. MOMEHT CHIIbl OTHOCHUTENBHO OCHM BpaumieHus. llnedo cuisl
CrnoxeHue cuil, IPUIOKEHHBIX K TBEpIoMyY Teny. LleHTp TsbkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpPOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEIBHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cIi10BUSsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonsl coxpanenusn 6 mexanuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUabHbIX TOYEK. LleHTp mace
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTPa Macc.

Nmmynbe CHIIbl 1 UI3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT umIiynabca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoIHOCTH CUJIBI.

Kunernueckass »Hepruss MarepuaibHOM TOYKH. Teopema 00 W3MEHEHUU
KMHETHUYECKOW YHEPTUU MATEPUATIBHOU TOUYKHU.



[loTeHnManbHBIE W HENOTEHUMANbHBIE Cuibl. [loTeHnumaneHas >Heprus.
[TorenuuanbHast SHEPTUS yrnpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM mose. [loreHnumaneHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO Iapa (BHyTpU M BHE 1apa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThs KocMuYecKasi CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHHMYECKOW SHEPIUH.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHeHre bepHyJmM [ MACAIBbHOM JKUIKOCTU Kak CJEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOW JHEPIHH.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYypHOE KaTaHHE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

W3mMepeHne MOITHOCTY CHJIBI.

W3MeHeHne 3HepruM Teia Mpu COBEPIICHUN PabOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM M MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3mepeHne nMiryJibca Teiia 1o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIS U MOIIHOCTHU
CUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3MepeHne KHHETUYECKOW YHEPTUU TeJla 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUsI TOTCHIMAIBHON YHEPTUU MPYKUHBI ¢ PaObOTOM CHUJIIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. MosekyasipHas puU3MKa U TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsApHO-KuHeTnYeckorn Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs TIa3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



Mozeneid. Macca u pa3Mepsl MoJekyd (aromoB). KommuecTBo BelecTsa.
[ToctrostnHass ABorapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uaMepenus. [llkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3za JBHKYTCSl XaOTUYECKU U HE B3AUMOJIEHCTBYIOT JIPYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C T[OCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEM  KHUHETUYECKOW  DJHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNAaTEeIbHOTO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHuEe HaHOMAaTEPUAIIOB.

Hemoncmpauuu.

Mopenu 1BUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Huddysus sxunkocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Monenu KpucTayuIn4ecKuX peméToK.

HabGnrogenue u vcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanre Tmponecca YCTAaHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHEe MEXKTy Topsiuei U X0JIOTHOM BOJOM.

N3yueHue H30TEpPMUYECKOrO Mporecca (PEeKOMEHIOBAHO HCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuenune nzobapHOToO Mpoiecca.

[IpoBepka ypaBHEHHS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cuctema. 3agaHue BHEUIHUX YCIOBUM JJid
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHelHNe u BHyTpeHHHE napaMeTpsl. [lapameTpsl
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHUE 3HAYEHHUSI BEJIUYWH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellakcalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PABHOBECHIO.

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMII:
ypaBHeHHEe MenaeneeBa—Kianeiipona U BbIpaXX€HUE IS BHYTPEHHEW SHEPIUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HUA3KAsl KOHIIEHTpAlUs YacTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEU dHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl o rpaduky
npoiiecca Ha pV-nuarpamme.

Tennonepegaya  kKak  cnoco0  HM3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTemMbl 0e3  coBepuieHus paboTel. KonBekus,
TEIUIONPOBOJAHOCTD, H3Ty4YECHHE.

KomnuectBo TtemnotTel. TenmnoéMkocTh Tenma. YAelnbHass W MOJISIpHAs
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
TormBa. Pacu€r koiuuecTBa TEIUIOTHI Npu  Temionepenade. l[lonstue 006
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TepMOAMHAMHUKU. BHyTpeHHsAst »sHeprus. KommuectBo
TEIJIOTBHI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMHUKHA [Ji1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AOCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJAMHAMHMKHA JUII  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Telia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIECCOB.

[TpuHumer nerctBus TerioBbix MamuH. KIT/I.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI UCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNen. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOPHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYECHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AlUs «TEIJIOBBIX» OTXOJI0OB C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTUIIM3AIMS OMOOPTaHUYECKOTO TOIIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U DJIEKTPOIHEPTUU.

Hemoncmpauuu.

W3meHenune Temneparypsl pu aanadaTuyeckoM pacIIupeHun.

Bo3nymHoe orauso.

CpaBHeHME yAETBHBIX TETNIOEMKOCTEMN BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHoN TEIIIOEMKOCTH.

HccnenoBanue nporecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aquabaTHOTO Mpoiiecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanus. VcnapeHue u KumeHue. Y eiabHas
TEIJI0Ta MapooOpa3oBaHusI.

HacelllleHHbIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypPbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JAABJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

Tépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBieHne W KpucTav3auusa. YJIeJbHAas TEIJIOTa IUIABJICHUS.
CyOnumarusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxxartue. Caur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

TemnoBoe pacimpeHue XKUAKOCTEH W TBEPABIX TeN, 00bEMHOE M JTUHEHHOE
paciipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO paclIMpeHHs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEpPTUH B (Pa30BbIX MEPEX0OIAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHocTtHOEe HaTsDKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarutaca.

TexHuuecKue YCTpONCTBA W  TEXHOJOTUYECKHE MPOLECChl:  KUAKUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauuu.

TeruioBoe pacimpeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnienue mpy noHM>KEHHOM JTaBJICHHM.

N3mepeHre cuiibl HOBEPXHOCTHOTO HATSKEHHUSI.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumnisipabie siBiaeHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIIaBICHUS JIb/IA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITOMEIIECHHH.

N3mepenne kodduirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenune moayns FOxra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JiaekTrpoauHaMuKa.

Tema 1. dnexmpuueckoe noie.

OnexTpuzanys Tell U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAnoB. [IpOBOAHWKM, IHMAJIEKTPUKM U MHOJIYIIPOBOJHUKH.
DJIEMEHTapHBIN JJIEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DIJICKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTeue Ha 3JEKTPUUYECKUE 3aPsIbI.

Hampsoxk€éaHocts  anekTpuueckoro  mosid.  [IpoOGueiid  3apan.  Jlunuum
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MoJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO ITOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN ANEKTPOCTATUYECKOTO NOJIA. CBA3h HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mol (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CynEepHO3UIINU ATIEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apsbkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsKeHHOro mo 00bEéMy Imapa. Ilose paBHOMEPHO 3apsKEHHOM
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH H
HKBUINOTEHIIUAJIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM I10JI€. Y CJIOBHME PABHOBECHS 3aPsI/IOB.

JIvdnexTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIOCKOTO
KOHJICHCATOpA.

[TapannensHOE coenHEHNE KOHIEeHCAaTOPOB. [locmenoBarensHOe COeMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHEe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE BJIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3APSKEHHBIX IIJIACTHH.

Monens anexTpoctaTuueckoro reaeparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO U AENCTBHE KOHAEHCATOPA OCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
IIJJACTUH, PACCTOSHUS MEXAY HUMH U AUDJIEKTPUYECKON TPOHULIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa YepPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

OneHka CHJT B3aMMOJICHCTBHS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHEpruu 3apsHKeHHOTO KOHAGHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydenne npoTekaHns TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH MTOTEHIINAJIOB (HampsHKEeHMST ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanne paspsaa KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanustil 31eKmMpuiecKuil mok.

Cwuiia Toka. [TocTosiHHBIN TOK.

VYcnoBust CylmeCTBOBAHUSA NOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHukm
toka. Hanpsikenue U u DJ1C é.

3akod OMa U1 y4acTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJW ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

[locnenoBarenpHOE, NapaJuIEIbHOE, CMEIIAHHOE COEAUHEHHUE NPOBOJHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTb, BbIAENsEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HUCTOYHMKA TOKa. 3akoH Oma s
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

N3MepeHre Cuiibl TOKa U HaIPSHKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUA I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAM TOMEPEYHOr0 CEUEHU U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA OT COMPOTUBIICHUS MPU MTOCTOSTHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

Crnoco0bl coeMHEeHNns UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUMAIOB MEXKAY IMOJIOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccenenoBanye CMEIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONPOTUBIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCHUMOCTH CUJIBI TOKA OT HAMpsSOKEHUS IS JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejesia u3MepeHus ammnepMerpa (BoiabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd DJIC raabBaHMUYECKOro 3JI€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanre pa3HOCTU MOTEHIMATIOB MEXIY MOJIIOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJ€3HON MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 pa3nuunbix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTh COINPOTUBICHHUS METAJUIOB OT
TeMiiepaTypbl. CBEpXIpOBOAUMOCTb.



DneKkTpudecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TonynpOBOIHHKMY. CoOcTBeHHass U IIpUMECHAs IIPOBOJAUMOCTD
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onextponn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHUYecKue yYCTpOMCTBA M INPAKTUYECKOE NPHUMEHEHME: Ia30pa3psiiHbIE
JamIbl, SJIEKTPOHHO-Iy4eBass TpyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHL: JHOJ,
TPAH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBITIJIABKA aJIFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTD COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYTIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaGmronenue amextposusa.

N3mepeHnne 3apsiaa OJHOBAJIEHTHOTO UOHA.

HccnenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTHKYM.

CnocoObl n3MepeHus (pU3NYECKUX BEIUYHMH C MCIOJIb30BAHHEM AHAIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AGCOIOTHBIE U OTHOCUTEJIbHBIE TIOIPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJUUMH.
O1nieHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3nUecKkux BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX THNoTe3 (BbIOOp U3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCS C YYETOM COACPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3E€HM C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmuvie NOHAMUA, C6AZAHHbBIE C U3YYECHUEM MEMO008 HAYUHO20
no3HanuA: ABJICHHUE, HAay4yHbId (DaKT, rumotesa, (u3MUecKass BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHue cuUcTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboiia, runepOosna, ux rpaguku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIDKEHUE B KHUBOW mpupoae, muddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpe.sl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE AaTOMOB M MOJEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIIMAINS, TallbBAHUKA, SJICKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHre ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMN), UCIOIB30BaHUE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHUE), IBHUTaTeb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
NOJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHaJlOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOTYTPOBOIHUKOBEIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. diaekTrpoauHamMuKa.

Tema 4. Maznummnoe noge.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1mone. Bexkrop MarHuTHOM WHAYKUMH. [IpuHumn cynepno3uuuu
MAarHUTHBIX NOJEU. JIMHUY MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiI€HUE U MOAYJIb. [[BUKEHUE 3apsSKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nosne B Beuectse. DeppoOMarHeTUKH, Napa- U THAMarHeTHKH.



TexHuueckue YCTPOfICTBa N TCXHOJIOTMYCCKHUEC TIIPOHCCCHI: IIPHUMCHCHUC

MTOCTOSIHHBIX MAarHuTOB, AIEKTPOMAarHuTOB, TECTEP-MYJIBTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YaCTHIL.
Hemoncmpauuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptrna nHUN MarHMTHOW MHYKIIMU TIOJISI IJTMHHOTO MPSIMOTO MPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoeiicTBruEe IBYX IPOBOJITHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cumbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOmronenue nBUkeHUs MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npubdopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaol, NPAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanrie CBONUCTB PeppOMArHETUKOB.

HccnenoBanre AeMCTBUSI HOCTOSSHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBneHue DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BeKkTOpa MarHUTHOMU
uaaykuuu. OJIC uHAyKUMU. 3aKOH 3JIEKTPOMAarHMTHOM HHAYKuuu Dapajes.
Buxpesoe anektpuueckoe none. Toxku Pyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABMKYLIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

IIpaBuo Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B I1I€NH TOCTOSHHOTO TOKA.
SBnenue camonnaykuuu. I1C caMOUHIYKIINH.

DHeprusi MAarHUTHOTO TIOJIST KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIMOHHAS
Meyb, COJICHOU/I, 3aIUTa OT JICKTPU3ALMH TEJ MPU ABMKCHUH B MAarHUTHOM T10JIC
3eMJIH.

Hemoncmpauuu.

HabGmronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKIIWU.

Uccnenosanne 3aBucumoctd OJC UHAYKIMH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO TIOTOKA.



IIpaBuiio Jlenna.

[Tamenre MmarauTa B aTlOMUHUEBOU (MEIHON) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Ornpenenenue NHIYKIUU BUXPEBOIO MATHUTHOTO TTOJISL.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTWHAMUYECKOE OMHUCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmntyaa U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTMYMHBI C aMITUTY/IaMU KoJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora koneOanuid. Ilepuon Manbix CBOOOJHBIX KoJieOaHUIMA
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHass kpuBas. BiusHue 3aryxaHus Ha BHUI PE30HAHCHOW KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABYKEHUS.

HaOmronenre He3aBUCMMOCTH TIeproia MaIbIX KoJieOaHUM rpy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanune 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

HccnenoBanre koyiebaHUM Tpy3a Ha MACCHUBHOM TMpPYXKUHE C LEJbIO
dbopmMupoBaHUsI MPEICTABICHUN 00 HACATHHON MOJIENIN MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHUIA.

Hab6mronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.



W3mepenne mnepuona CBOOOAHBIX KOJIEOAHHM HHUTAHOTO U MPYKHUHHOTO
MasTHUKOB.

N3yuyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHNid Ha yIPyTroM MO/ABECE.

W3yueHue ABMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3zoBanue FHEPTUU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanre BHIHYKICHHBIX KOJCOAHUA.

Tema 2. dnekmpomazHummuosie KoJ1€0aHUAL.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIOaHUS B
ucanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3b aMIUIMTYAbI
3apsja KOHAEHcaTopa C aMIUIMTYJ0M CHJTbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs YJHEPTUU B UICATBHOM KOJIEOATEIbHOM KOHTYDE.

3aryxaromue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEHCTBYIOIIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHS TMpU PA3IMYHOM (opme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VMHIYKTUBHOCTH B LIE€NM CHUHYCOWJAIBHOIO IEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepeaadya W NOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AJEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHruecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUM JIEKTpOIepeiay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHUI.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX/I€HHbIE CUHYCOUJAbHbIE KOJICOaHUSI.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopenb JTMHUY 3TEKTPONEPENAYN.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

N3yuenue tparnchopmaropa.

HccnenoBanre MEPEMEHHOTO TOKA 4Yepe3 IMOCIEA0BATEIbHO COCAUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanre padOThl HCTOYHUKOB CBETA B LIEMHU NEPEMEHHOIO TOKA.

Tema 3. MexanuuecKkue u 31eKMPOMAZHUNIHbBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCIOBUA HMX pacnpocTtpaHeHusi. llomepeunbie u
MpPONOJbHBIE BOJHBL. llepron, CKOpOCTh pacmpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHUYECKHUX BOJIH: OTpa)X€HHWE, IMpeJoMJIEHUE, MHTepdepeHuus U
U pakius.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[IIymMoBO€ 3arpsi3HEHUE OKPYIKAOLIEH CPEIBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IIYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnast oprieHTaIMs BEKTOPOB B DJIEKTPOMAarHUTHOW BOJIHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMArHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNEeBUACHUSA. Pannonokanus.

DNEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAIOLIENH CPEIBI.

TexHuyeckne yCTpOMCTBa M MPAKTUUYECKOE TMPUMEHEHUE: MY3bIKaIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-nieup,
yJIbTPa3BYKOBasl IMArHOCTHKA B TEXHUKE U MEJUIIUHE.

Jemoncmpayuu.

OO0pazoBaHue U paclpoCTpaHEeHNE OTIEPEYHBIX U TIPOIOJILHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

HaGmonenue nuatepdepeHunn u 1uppakiin MEXaHUIECKUX BOJIH.

AKyCTHYECKHI pe30HaHC.

CBoiicTBa yiIbTpa3ByKa U €ro NpUMEHEHHE.

HabGniogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOMN KoJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, TOJSIpU3als, udpaKius, HHTephepeHITHs.

Oo6nHapyxeHue HHHPAKPaCHOTO U YIBTPAPHOIECTOBOTO U3TyUCHHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacHpOCTPaHEHUE CBETA B OJHOPOJHOU cpene. Jlyu cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MMOKAa3aTelb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH INPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nyueit B npusme. [ducnepcust cera. ClioxHBIA cocTaB O€lI0ro CBeTa.
IBer.

IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHbiil yroyl MOJHOr0 BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHkKas JuH3a. DOOKyCHOE
paccTOSIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUSL TOHKOM c(epruyeckoil JHH3bl OT €€ F€OMETPUH U OTHOCHUTEIILHOTO
MOKA3aTes MPETOMIICHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoa Jyya, NpOWENIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoenne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CHCTEMaXx.

OnTuueckue npudopsl. Paspemaromas cnocobHocTs. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl KinaccHmueckux
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YcCIoBUE€ HAOIIOICHUS
[NIABHBIX ~MaKCUMYMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

ITonmsapu3zanus csera.

TexHudeckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLIECChl: OYKH, JIyIIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanrie npeioMIeHUs CBETA.

HaGnronenue noJiHoro BHyTpeHHET0 oTpaxeHus. Mojienb CBeTOBOIA.

HccnenoBanre xoJa CBETOBBIX ITyYKOB 4Ye€pe3 IUIOCKOMapalieNbHYIO
IJTACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepeHinm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HabGmronenune nudpakiuu cBera.

N3ydenne nudpakiIMOHHON PEIETKH.

Habmonenne nudppakiimOHHOTO CIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaolt, nPAKMUKYM.

N3MmepeHnure nokazaresns npeioMeHUs CTeKIIa.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHMSI OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenne PoKyCHOro pacCTOSIHHS pacCEUBAIOIINX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKajia U JIMH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6monenue nudpaxium, nHTepdEpEHIINN U TIOJIAPU3AIIH CBETA.

N3ydenne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne naTepdepeHIINM JIa3epHOTO U3TyUEHHUS Ha IBYX LIETAX.

HaGmronenue aucnepcum.

HabGmronenue u uccnenoBanue AMPPakImOHHOTO CIIEKTpA.

N3mepenue IiMHbI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHHUs CBETOJMOAA MPU MOMOIIU AU(PPAKIIMOHHOM

PELIETKH.
Pa3zges 6. OcHOBBI CIeIUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.
['panuubl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynatsel

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
YcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPruer U UMITYJILCOM PEISTUBUCTCKON YACTHUIIBI. DHEPIrus
MTOKOSI.



TexHuyeckrue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHNYeCKUH IKCIIEPUMEHT, JIA0OpaTOPHBIEC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIYyJbCa W DHEPrUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBeCHOE TeIJIOBOE M3NIydYeHHE (M3JIydeHHEe a0CONIOTHO YEPHOTO TEla).
3akoH cMmemieHus Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. Cronerosa. 3akonsl ¢hoTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanunay Gororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [aBJICHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllytro moBepxHOcTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3aluu JABWXKYyIeWcsa vactuubl. KopmycKymsipHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 31eKTpoHOB Ha KpUCTaILIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYIPOBOJHUKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomeol, npaKmuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenne nocrossHaol [1manka Ha ocHOBE HccienoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA Y€Pe3 CBETOIUO] OT HAMPSIHKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HKCCIENOBAHUIO CTpOoeHUsi aroMa. I[lnmaHerapHas monenb aroMa
Pezepdopna.

[Toctynater bopa. U3nyuenue u nornonienre (pOTOHOB MpHU MEpexojie aToma
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIrOM.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLECCHI: CIEKTPaJbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue JIMHeWYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomul, npaKMUKYM.

HaOmronenue muHe4aToro crekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

Hyxknonnass monens sanpa [elizenOepra—MBanenko. 3apsa snapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aubda-pacnaj. OJIEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnan. 'amMa-nu3inyyeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBONCTBa MOHHU3UPYIOLIETO0 W3Iy4YEeHUsS. BinsHHE pPaguOaKTHBHOCTH Ha JKUBBIC
opranu3mbl. EcrecTBeHHbli POH n3inydenus. JJozumerpusi.

OHeprus CBA3M HYKJIOHOB B siApe. SnepHbie cuibl. JledekT macchl spa.

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE aCHEKThl PAa3BUTHSA
AJIEPHON DHEPIETUKH.

Mertonae! perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTAIbHbIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHO Moaenn. KBapk-TiitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CTaHIapTHOW Monenu. TEéMHas Marepusi U TEMHas
DHEPIUsl.

EauHcTBO Qu3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHask ToMorpadusi.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpEKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTOIb30BAaHUEM JI03UMETPA.

N3yuenue noriouieHust 0eTa-4acTUl] aTFOMUHHAEM.

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUH M ACTPOPU3MKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3MKK s OOBSCHEHUS TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

MeTtonbpl acTpOHOMUYECKUX HCcaeqoBaHUN. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHass aCTPOHOMHUS.

Bun 3Bé3gHOoro HeOa. Co3Besmus, spKue 3BE3MBI, IJIAHETHI, MX BUIUMOE
JIBUKCHHUE.

CoJsiHeuHas cucTema.

Counnue. ConHeuHasi akTUBHOCTb. MIcTouHuK sHeprun CostHIA U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CieKTpajabHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boitounu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiit Ilyte — Hama [Nanaktuka. Ilomoxenne u nBuxkenue CoaHna B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
raJaKkTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macumrabnas crpykrypa Beenennoid. MertaranakTuka.

Hepeménnple mpooieMbl aCTPOHOMUMU.

Yuenuueckue navnwoenus.

HabGmronenus: 3B€31HOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKECHHUM JJIsi OTIPE/IeTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
HAa KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3us CEBEpHOTO MOJMylapus M SPKHUE
3BE3ILI.

HaGmonenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3IHBIX
CKOIUICHUU.

Pu3nvecKuil NPaKTHKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENIHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUI (PU3NYECKUX BEITHYUH.
OneHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMCAHHBIX B  TEMATUYECKUX  pa3lellaXx «YUYEHUYECKUUA  JKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYM).

O06o01maromiee NOBTOPEHUE.



O06o001enne u cucTeMaTH3ausl CoAepKaHus pa3enoB Kypca «MexaHukay,
«MonekynsipHas puznka U TepMOIUHAMUKA», « DIEKTpoAuHaMHKay, «Komebanus
U BOJHBD», «OCHOBBI CIELHUAJIBHON TEOPUU OTHOCUTEIBbHOCTH», «KBaHTOBas
busnKay, « IEeMEHTbI ACTPOHOMHUH U aCTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (DU3UKH
M aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHHE MHUpPA, 3HAYCHHUE ONMCATEIbHOU,
CUCTEMATU3UPYIOIICH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3nUYecKor KapTHUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpA B OOIIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHUNA O IPUPOJIE.

MexnpeameTHbie CBA3M.

WUzyuyenne kypca ¢usukum yriyonénHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, OMOJIOTUH, XUMUHU, TEOTrpapuu U TEXHOJIOTUH.

Mesicnpeomemnovle nOHAMUA,CEAZAHHBIE C U3YUEHUEM MEMOO08 HAYUHOZ20
NnO3HaHUuA: ABICHHUE, HAay4HbId (DAaKT, rumotesa, (pu3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHHWW. TPUTOHOMETPHUYECKHUE
(GyHKLIHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
oTpeJIesIeHHE TUIOMIAIN TIIOCKUX (PUTYp U 00bEMA Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW NpUpOnE, KoyieOaTeIbHBbIC
JIBW)KCHUS B JKUBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKH TIIPpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIIIEH  Cpensbl,
YIBTPa3BYKOBAasl JIMATHOCTMKA B MEIMIMHE, OITUYECKHE SIBJICHUS B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTPaIbHBINA
aHasus.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSTHHBIX MAarHHUTOB, 3JIEKTPOMAarHUTOB,
AJIEKTpOJIBUTaATENb SIKOOU, reHepaTtop MEepeMEHHOTOo TOKA, MHAYKIUOHHAs Ieyb,
JMHUN 3JIEKTponepenad, 3JEKTPOABUraTelb, pasap, paaAuoNpUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, yabTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



POEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIE
IPUEMHHKH, JIEPHAsA DHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHUS YyuyeOHoro mnpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEeHHe >KHU3HEHHOTO
OIBITA U OIBITA JAEATEIBHOCTU B IPOLIECCE peaM3alid OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATENBHOMN NESITENBHOCTH, B TOM YUCJIE B YACTH:

IrPa’KIAHCKOI0 BOCIIMTAHMSA:

e Cc(OpMUPOBAHHOCTh TIPaXJAHCKOW  MO3MLIMH  OOydYarollerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUICKOTO OOIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACATEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
o0miecTBa, y4yacTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHOM
OpraHu3aluy;

e YMEHHME B3aUMOJEUCTBOBATbH C  COLMAJIBHBIMM  HHCTUTYTAMH B
COOTBETCTBHUHM C UX (PYHKLIMUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMAaHUTAPHOW M BOJIOHTEPCKOU IESATENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MTOBEICHUS;

e CIOCOOHOCTH OLEHWBATH CUTYalMIO U IPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUYHUBOIO OYIyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHWE K MHPY, BKIKOYAs OCTETUKY HAy4HOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3uyHbIM chepam npopecCHOHATbHON AEITETbHOCTH, B TOM
YHUClie CBSI3aHHBIM ¢ (U3MKOW UM TEXHUKOM, yMEHHE COBepUIaTh
OCO3HaHHBIN BBIOOp Oymyiiel nmpodeccun U peaan30BbIBATb COOCTBEHHbBIE
KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa3OBaHUI0 M CamMOOOpa30BaHUIO B
o0nacTu (PM3HUKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh IKOJOTUYECKON KYJIBTYpbI, OCO3HAHHUE TJI0OAIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYUIIECTBJICHHUE ACHCTBUN B OKpyXKalolled cpene Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HMKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4YeHUs1 (PU3MKHU OCYIECTBIATH MPOEKTHYIO U HCCIEA0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OopMyNIHUpOBaTh M aKTyaJIH3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bU3HYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTE€pHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIESM, OLIEHUBATh PUCKU ITOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH pPabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBrie ucciienoBarejbCKue 1eCTBUA.

BJIa/I€Th Hay4YHOH TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIaJeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JEATETLHOCTH B 00JAcTH (PU3HMKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIIeHUs 3a1a4  (HU3HUecKoro
COJIEpKaHUsl, MPUMEHEHHIO Pa3IMIHBIX METOI0B TTO3HAHWS,

BJIQJICTh BUAAMH JACSITEILHOCTH TIO TIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALUU, TPEOOPa30BAHUIO U PUMEHEHUIO B PA3IMYHBIX YUYCOHBIX
CUTyalusiX, B TOM YHCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

BBISBJISITh TIPUYUHHO-CJICICTBEHHBIC CBSI3M M aKTyaJM3UPOBATh 3a/1ady,
BBIIBUTATh THUMOTE3y ©€ peIIeHUs, HaxOguTh apryMEHTHl JJIA
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHUI, 3a/1aBaTh MapaMeTpbl U KPUTECPHUH
peIlIeHNUS;

aHAJIM3UPOBAaTh IOJYYEHHbIE B XOJA€ pEIICHUs 3aJaud pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JeSITEIbHOCTH, B TOM YHCJIE TIPU U3YUYCHUH (DU3HUKY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETh MEPEHOCUTh 3HaHMS MO (U3MKE B MPAKTUYECKYyI0 00JacTb
KHU3HECSITSIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;
BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIbHBIE TOAXO0/AbI U PEIICHNUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pa6ora c nundopmanueii:

BJIAJ€Th HABbIKAMH MOJY4YEHUS MHPOPMALHUU (PU3UYECKOrO COJIECpP KaHUS
U3 HWCTOYHHKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOWUCK,
aHalln3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOPMAlUU pa3iIHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMA B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMS B PAa3IMUHBIX (popMmaTax c
y4€TOM Ha3HayeHHsT WHGOpMalMU U IIeJIeBOM ayAUTOpUH, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyATH3ALIH.

KoMMmyHMKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:



OCyIIECTBISATH OOIIEHHME Ha YypoKax (U3UKH M BO BHEYPOUHOMH
JeSITEIIbHOCTH;

pacrmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMid M CMAr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3PEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHAMBUIyaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METO/bl COBMECTHBIX JAEMCTBHH C yd4éTOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJ€Ha KOJUIEKTHBA,

OPUHUMATh 111 COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBAaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
NEHCTBUM, pacpeessaTh pojid ¢ Y4ETOM MHEHUM YYaCTHUKOB, O0CYX /1aTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJAJa M KaXJOT0 YYacTHHKA KOMAaHJIbI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIATh IO3UTHBHOE CTPATETMYECKOE IOBEIEHUE B Pa3IMYHBIX
CUTyallusiX, MpPOSBISATH  TBOPYECTBO M  BOOOpaxkeHHWe,  OBITh
UHUIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JESATEIBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHH, BBISBISATH MPOOJEMBI, CTaBUTh H
dbopmyrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETIbHO COCTAaBJIATH IJIaH PEIIECHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YUYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh ~ paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TMPOSBICHUIO IPYIUIMU B 001aCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B IESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIESAM;

BIAJCTh HABBIKAMH TIO3HABATEIHLHOM pediIekcMr Kak OCO3HAHUS
COBEPILIAEMBIX JIEMCTBUI M MBICIUTEIbHBIX MPOILECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pediekcHu sl OICHKA CHUTyallud, BBIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPUHUMATh PEIICHUSA IO HX
CHIIKCHHIO,

MPUHUMATh MOTHBBI M apPryMEHTHl JIPyTMX IPU aHAIU3€ PE3yIbTAaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBI JIPYTHX NpPU AHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTUX HA OUIUOKH.

B mpomecce mocTMKEHUS JMYHOCTHBIX PE3YIbTATOB OCBOCHHUS IMPOTPAMMEI I10
dbuzuke Ui ypOBHS CpeaHero oOImero o0pa3oBaHus y O00ydYaroIIuXcs

COBEPIIEHCTBYETCS AMOLMOHAJIbHBIN UHTEJUIEKT, MIpEANOIararonuii
c(hOpPMHUPOBAHHOCTE:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOIMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJECHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOITMOHAJIEHBIM W3MEHEHUSM WM TPOSBIATh THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIUU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHUKEHUIO TEIH
U yClexy, ONTUMU3M, HHUITMATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHMX BO3MOXKHOCTEIH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHHMMATh  AMOIIMOHAJILHOC
COCTOSIHUE JPYTHX, YYHUTHIBaTh €ro TPH OCYIIECTBICHHH OOIICHHSI,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONINX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C JAPYTHMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH WHTEPEC H
paspemarb KOHMIUKTHI.

[TPEMETHBIE PE3VJIBTATBI



K xonuy oOyuenuss B 10 knacce npeaMeTHbIE pe3ylbTaThl Ha YIrIIyOIEHHOM
YPOBHE JTOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHarOIIUXCSI YMEHHM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaJIbHOM M JATHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAy4yHON KapTUHE MUPA,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOIIeH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PYHKIMH  (QU3MYECKOM TEOpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJb (HU3UUECKON TEOPHUH B
dbopMHUpOBaHUU MTPEACTABICHUHN O (PU3NUECKON KapTHHE MUPA;

paznuyaTh YCIOBUSL NPUMEHUMOCTH MOJENeH (Qu3nyeckux Teln u
IPOLIECCOB (SIBJICHUI): WHEpIMAIbHAs CHCTEMa OTCYETa, a0COIIOTHO
TBEpIOE TEJO, MAaTEpHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE mMajJieHue, abCoNOTHO ymopyras naedopmanus, aOCOIIOTHO
yIpyroe u abCOMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTU
U TBEPAOro (KPUCTAIIMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyath yCIOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKHUE TIPOILIECChl M  SIBJICHUS,
WCIIOJIB3YSI OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABUKEHUS, (HOPMYJTbl KHHEMATUKH PABHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1Jis CKOPOCTH M TEepeMeElIeHus,
3akOoHbl HproOTOHA, npUHLMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCAa U MEXAHUYECKOMN
DHEPIruM, CBsI3b PAOOTHI CUJIBI C MU3MEHEHHUEM MEXaHWYECKOW IHEPTHH,
YCJIOBHSI PaBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIb30BATh
MAaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpazoBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYyJbCa U
MEXaHUYECKON SHEPrur, 3aKOHA BCEMUPHOIO TATOTEHHUS;

aHAM3UPOBATh M OOBSICHATH TETIJIOBBIC MPOIIECCHI U SBJICHUS, UCTIOIB3YS
ocHoBHble moJokeHHs MKT u 3akoHBI MOJEKYJISIpHOW (UBHKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CcO CpeaHen
KUHETUYECKOU DHEPIrUEN TEIUJIOBOTO JBUKEHUS WM KOHIIEHTPALMEN €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpbl BELIECTBA CO CPEIHENM KHHETUYECKON
DHEPrUEN TEIMJIOBOIO JIBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUMeW MOJEKYJI M €ro TeMIepaTypou, YpaBHEHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHS
IIPUMEHUMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAIM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SBJICHHS, MCHOIB3YS
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI AJIEKTPOJUHAMHKHU (3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3ULMH 3JIEKTPUUECKUX
MOJIEN, IPU ATOM yKa3blBas yCIOBUS NPUMEHMMOCTH 3akoHa Kysona, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOIIEHHUS: 3akOoHbI Oma JJid y4acTka
HenyM W JJId 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apazes i 31eKTpoIu3a);

ONMKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3YysS BEIUYUHBI:
NepeEMEIIEHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJI, CUJIA,
MOMEHT CHWJIbI, [JaBJI€HUE, NOTEHUUAIbHAS DSHEPrus, KUHETUYECKas
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CHJIa TSKECTH, CHJIa YIPYTOCTH, CHJIA TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
HEprus ynpyroi jgedopmaiui MNpPYXUHBI, KOJIHMYECTBO TEIUIOTHI,
abCoJIoTHAs TeMIiepaTypa Tena, padoTa B TEPMOJUHAMUKE, BHYTPEHHSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACAJIBHOIO rasa,
OTHOCUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmIoBOro
JBUTATEJIS; AIEKTPUUECKOE MO0JI€, HAPSHKEHHOCTD 3JIEKTPUYECKOIO MOJI,
HaNpspKEHHOCTh TOJIE TOYEYHOTO 3apsija WM 3apsHKeHHOro Iapa B
BAKYyME M B JUAJIEKTPUKE, MOTECHLIHAI 3JIEKTPOCTATUYECKOrO MOJIs,
pa3HOCTh  MOTEHLUMANOB, JJEKTPOJBIKYLIas  CHJa, CUJa  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas €EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO MOJIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIUIOBOE JIBIDKEHHE 4YacTUIl BEUIECTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKEeHUE, MudPy3us, ucrnapeHue,
KUIIEHUE W KOHJICHCALIMS, TIJIaBJICHUE U KPUCTAILIU3alsl, HAPABICHHOCTh
TEIJIoNepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTHU
3apsKEHHOTO TPOBOIHUKA;

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BETMUUHBI OT
IpyroM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUH, TIPU  OTOM
KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh pE3YyJAbTAThl MOJYYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TpaPUKOB C YUYETOM



aOCOJIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, IeNaTh BEIBOBI 110 PE3yJIbTaTam
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH OMNBITHI IO MPOBEPKE MPEIOKEHHON TUIIOTE3BI: IAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
IIOJlyuYEHHBIE PE3yJIbTaThl U JENaTh BBIBOJ O CTaTyce IpeIoKEHHOU
TUIIOTE3BI;

co0ro1aTh mpaBuiia 0€30MacHOr0 Tpy/la IPU MPOBEAECHUHN HCCIIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPAaKTUKyMa U  Yy4eOHO-
WCCIIEOBATENIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (U3HYECKOW MOJENH, OTBEYAloIlell TpeOoBaHUSAM 3ajJlayu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
¢uznyecKux TEOpUl NpH MCHOIB30BAaHUM MATEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBaTh peE3yJibTaThl U KOPPEKTHPOBATH METONBl PEUIEHUS C
y4ETOM MOJIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHUM u3
Pa3HbIX pa3leloB Kypca GU3MKH, a TAaKKE WHTErpalui 3HAaHUH U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY pacCy>XI€HUI ¢ ONOPOI HAa U3yUYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKUX M 3apyOeKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IMPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBATDH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3ULIUNA SKOJOTUYECKON O€30MaCHOCTH, MPEACTABICHUHN O palliOHATBHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTH>KEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIO
00I11eCTBa;



NPUMEHATH pa3jMyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHIA, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJIOTUM MJI TIOMCKa, TEepepadOTKU U TPEAbSBICHUA Y4YeOHOW W
HAYYHO-TIONYJISIPHON MHPOPMALIUU, CTPYKTYPUPOBAHUS U MHTEPIPETALIUU
uHbOpMaIlMK, TOJNYYEHHON U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHAIM3UpOBaTh  MOJy4aemMyl0  HMHQOpMAIMIO W  OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWI, TaK U Ha OCHOBE
aHaM3a UCTOYHUKA HH(pOpMaIuy;

IPOSIBIISITD OpTraHU3aIOHHbIE u MIO3HABaTEJbHbIC YMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHHsT HOBBIX 3HAHMW B TpoIlecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpylle C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEH,
IUTAHUPOBaTh pabOTy I'PyNIbl, PAMOHAIBHO PACIPEACIATh ACATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyaIMsX, aJIeKBaTHO OIICHWBATH BKJIAJ KaXIOTO U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITE MOTUBAIUIO K OyayIiei mpohecCHuOHaTbHON ASITETbHOCTH TI0
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xonny oOyuenusi BII knacce mpeAMETHBIE pe3yJbTaThl Ha YIIyOJEHHOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4YyHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeJNOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M TMPOTHOCTHYECKON (GyHKIMN (PU3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uku, poib (puznyeckod Teopurd B (POPMHUPOBAHUU MPEACTABICHUMN O
bu3nYecKoil KapTUHE MHUpPa, MeCTO (PU3MUYECKON KapTHUHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE;
pa3iauuaTh YCJIOBHUA NPUMEHHMOCTH Mojeied (u3nueckux Tela u
MPOLIECCOB  (SIBJICHUI): OJHOPOJHOE JJIEKTPUUYECKOE U  OJHOPOJIHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJeOaHusl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBI MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIBHBIN
KoJIe0aTeNbHBIN KOHTYD, TOHKas JIMH3a, MOJIeJIell aToMa, aTOMHOTO si/jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth yciaoBHs (TpaHULbl, 00JIACTH) MPUMEHUMOCTH (PUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OrpaHUYEHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSl OCHOBHBIE TIOJIOKEHHSI U 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsja, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DSJEMEHTE OJJICKTPUYECKOM IIEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBI  TOKa,  IOCTYJIaThl  CHEIMAaJbHOM  TEOpHUU
OTHOCUTEIBHOCTH DUHINTENWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIEC MPOIECCHI U SBJICHUS, UCTIONb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  ODHHINTEHHaA  Is
doTodpdexra, mnepBpli U BTOpoM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeompenenéHHocTel ['elizeHOepra, 3aKOHbI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN U DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJB3YSl BEIUYUHBI:
HaMpsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIMAJIOB, DJICKTPOJBIDKYILAs CUJIA, WHIYKIUS
MAarHuTHOTO TMOJISl, MarHUTHBIM MOTOK, cuia AmIepa, WHIAYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKIHMH, SHEPrus MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJIbC, IOJHAs DSHEPrus,
DHEPrusi MOKOS CBOOOJHOW YaCTHUIbl, SHEPrUs M UMMYJbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUMA:
AJIEKTPOMArHUTHAS UHYKIMS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHIns
BOJH, Audpakius, JUCIEpCUs, TOJHOE BHYTPEHHEE OTPaKCHHUE,
dbortoanekTpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPaBJICHUE WHAYKIMM MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTH MU300paKeHUE, CO3JaBaeMO€E IJIOCKUM 3€pKajioM, TOHKOM JIMH30M,
U PacCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3MAX, B 3BE3MHBIX CHUCTEMAX, B MEKIAIAKTUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU 3STOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl MOJYYEHHOM  3aBUCHUMOCTHU



¢usznyeckux BeMMYMH B BHIE TIpapukoB C Y4ETOM aOCOIIOTHBIX
NOTPEIIHOCTe  M3MEPEHUH, JenaTb BBIBOJABI MO  pe3yjibTaraM
UCCIIEIOBAHMS,

IPOBOJNTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHUI;
MPOBOAUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIOTE3bI: TUIAHUPOBATD
HKCIIEPUMEHT, COOMPATh FKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATH
IIOJ[yUYEHHBIE PE3yJIbTaThl W JENaTh BBIBOJ O CTaTyce IpeIoKEHHOU
TUIIOTE3BI;

OTKCHIBaTh METObI TIOJTYUEHUS HAYIHBIX aCTPOHOMHYECKHUX 3HAHUM;
coOJiro1aTh paBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »JKCIHEpPUMEHTa, MpakTUKyma U  ydeOHo-
UCCIIEJOBATENbCKOM M IMPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(¢u3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHS BbIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHATH
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NUECKUX TEOpUH
OpU  WCIOJB30BAHUM MATEeMAaTUYECKUX METOJOB pEUICHHUS 3ajad,
IPOBOJNTH PAcu€Thl HA OCHOBAaHUHM MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUS C YUETOM IMOIYUYEHHBIX
pe3yNbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHUM u3
pa3HBIX pa3leioB Kypca GU3MKH, a TAK)KE WHTErpallui 3HAHUHA U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHUECKYIO
LENOYKY pacCyKJIeHUI C OOPOH Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCTIONB30BaTh TEOPETUYECKHWE 3HAHUS JJs OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIaJa POCCHUMCKUX U 3apyOeXHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKHMH MpoLieccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, & TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKd M TEXHOJOTMH Ui JaJbHEWIIEro pa3BUTHUA YEJIOBEYECKOTO
00I11eCTBa;

IPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TPEAbSBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMAaLMK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCS 3HAHWW, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALIUU;

MPOSIBIISATH OpraHU3aIMOHHBIC " NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHUOOPETEHUsT HOBBIX 3HAHUW B Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yUeOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyNNe C HCIOIHCHHEM pa3IUYHBIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHAIBLHO PACHPENEATh AeATENbHOCTD
B HECTaHJIAPTHBIX CUTYyAaIllMsX, aJeKBATHO OIICHUBATh BKJIAJ] KaXJOTO U3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIIEMBI;

IPOSIBISATH MOTUBALMIO K Oyayiied npodecCUHOHATBHON JAEesITEIbHOCTU O
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODUIIA.
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>1 Dusirieckiit HpaKTiicyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazneny 16
bu6nmoreka [JOK
P 1
S3CPBIOS BpEMA 0 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uugpoBbie
Ne /i P Konrpoabnbie IIpakTHueckue (pp )
NMPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
Paznen 1.9JIEKTPOAUHAMUKA
bu6mmoreka [IOK
11 Marnutioe roze 14 https://m.edso0.ru/39859ef1
bu6mmoreka [IOK
12 IICKTPOMArHHTHAS HHAYKLUHS 13 1 https://m.edso00.ru/39859¢f1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
bubmuorexa [JOK
21 Mexanurieckie konedanis 10 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUs 15 https://m.edso00.ru/39859¢f1
53 MexaHnyecKkue U 3J1eKTPOMarHUTHbBIE 10 1 bubnmnorexa [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 https://m.eds00.ru/39859¢f1
Hroro no paszneny 60
Pa3zaen 3.0CHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCHUTEJBHOCTH
bubmuorexa [JOK
3.1 T 5 1
Octioser CTO https://m.eds00.ru/39859¢f1
Htoro mo pazneny 5



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

Pa3znea 4. KBAHTOBASI ®PU3UKA

4.1 KopryckyasgpHO-BOJIHOBOH AyaIu3M 15 bubmorexa [JOK
' PIYCKYJIAp y https://m.edsoo.ru/39859¢ef1
bubmuoreka [JOK
4.2 (6))
H3HKa aToMa S https://m.edsoo.ru/39859¢ef1
43 ®du3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHUI] https://m.eds00.ru/39859ef1
Htoro no pazneny 25

Paznea 5.2OJIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuorexa [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.eds00.ru/39859¢f1
Htoro no pazneny 12
Pa3znen 6.OPM3MUYECKHUM MPAKTUKYM
. bubmuorexa [JOK
1 o 1 1
y VISHHCCIHH TIPAKCTHiEyM 6 6 https://m.edso00.ru/39859¢f1
Hroro mo pazneny 16
Pa3nen 7.0 BOBIIAIOIIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeSATeTLHOCTH, MPUOOPETEHHOTO TIPU https://m.edso00.ru/39859f1
u3ydeHuu kypca puszuku 10 — 11 knmaccos
Hroro no pazneny 15
bu6mmorexa [IOK
P 10
CICPBHOC Bpe https://m.eds00.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16



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




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoaunuyecTBO 4acoB

Bcer  KoHTpoJbH
0 ble padoThI

IIpakTH4yeck
ue padoTsl

Jara
H3YyUYeHH
s

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

duzuka —
(byHIaMeHTalbHas HayKa
0 IIPUPOJIE

bu6mmoteka IIOK https://m.edsoo.ru/1beef346

Hayunsiii MeTog
MO3HAHUS U METOJIbI
WCCIIEIOBAaHHS
(U3HYECKUX SIBICHUN

DKCIIEpUMEHT U TeOpHUs B
IIpoLecce MO3HAHUS
npupossl. Habmonenue u
9KCIIEPUMEHT B (pu3MKe

CrniocoObl n3MepeHus
(bU3MUECKUX BETHYHH

AOcomoTHas 1
OTHOCHUTEIbHAS
MOTPEIIHOCTH U3MEPEHUH
(bu3MYECKUX BEIUYUH

bu6mmoteka IIOK https://m.edsoo.ru/3a7fde29

bubnuoteka [{OK https://m.edsoo.ru/34c49931

bubmuoreka [{OK https://m.edsoo.ru/ca2def03

bubmuoreka [{OK https://m.edsoo.ru/7f18fda3

MoaenupoBaHue B
¢uzuke. Poib u Mecto
¢u3uku B GOPMHUPOBAHUHU
COBPEMEHHOM HAYy4YHOUI
KapTUHBI MUDA, B

bubmuoreka I{OK https://m.edsoo.ru/eabbded1



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

MPAaKTUYECKOMN
JEeSITeIbHOCTH JIFOJIeH

10

11

MexaHu4deckoe
nBrxenne. Cucrema
OoTCUeTA.
OTHOCHUTEILHOCTD
MEXaHUYECKOTO
nerokeHus. [psimas u
oOpaTHas 3a1aun
MEXaHUKH
Pannyc-Bekrop
MaTepUaIbHON TOUKH,
€ro MPOEKIUU Ha OCH
KoopauHar. TpaekTopus. 1
Ilepemerenue.
Ckopoctb. X mpoekunu
Ha OCH KOOpJUHAT

PaBHOMepHOE
MIPSAMOJIMHEMHOE
nsuxkenue. ['papuyeckoe
OINMCaHNE PABHOMEPHOIO
MPSMOJIMHENHOTO
JBUKEHUS

Crnosxenue nepemeieHni

U ckopocteil. Pemenne 1
3agaq

HepasHomepHOE

JBIKeHUE. MrHOBeHHas 1
CKOpOCTh. Y CKOpEHHE.

bubnuoreka IIOK https://m.edsoo.ru/e9a52f02

bubnuoreka I{OK https://m.edsoo.ru/30a108a5

bubmuoreka [TOK https://m.edsoo.ru/89ba7190

bubmuoreka ITOK https://m.edsoo.ru/761d18aa

bubmuoreka [{OK https://m.edsoo.ru/a99549a7



https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7

[IpssMmonuneHOE
JBM)KEHUE C TIOCTOSHHBIM
YCKOpEHHEM

12

I'pacdmueckoe onucanwue
IPSIMOJIMHENHOTO
JBUKEHMSI C TOCTOSTHHBIM
YCKOpEHHEM

bubnuoreka ITOK https://m.edsoo.ru/b7560bbf

13

CBoOoHOE TIaZICHHE.
YckopeHue cBOOOTHOTO
najieHus. 3aBUCUMOCTh
KOOpJUHAT, CKOPOCTH,
YCKOPEHUs OT BPEMEHH U
ux rpaduKu

bubmuorexa 1{OK https://m.edsoo.ru/f738109¢c

14

JIBr>keHue Tena,
OpOILICHHOTO T0/1 YTIIOM
K TOPU30HTY

bu6mmoteka IIOK https://m.edsoo.ru/71cbb4f5

15

KpuBonuneiinoe
JIBUKEeHUE. [[BUKeHue 1Mo
OKPYXHOCTH. YTJIOBas U
JIMHEWHAasA CKOPOCTb.
[Tepuon n yacrora.
LlenTpocTpemurensHoe U
IIOJIHOE YCKOPEHHUE

bubnuoreka IIOK https://m.edsoo.ru/33196fbe

16

17

KonTponbnas padora no
teme "Kunemaruka"

Iepsbiit 3akoH HpioToHA.
HNueprmanbHble CHCTEMBI
orcuéra. [TpuHmn
OTHOCHUTEIILHOCTH

bu6mmoteka IIOK https://m.edsoo.ru/1242f32e

bubmuoteka [{OK https://m.edsoo.ru/5a9e4a64



https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64

T'anmies.
Heunepuuanbhsie
CHCTEMEI OTCUETA

18

Cuua.
PaBHOpelicTBYIOIIAA
cuna. Bropoii 3akoH
Hprotona. Macca

bubnuoreka [{OK https://m.edsoo.ru/141d3837

19

20

21

22

23

24

BzamMmoneiicTBue TeI.
Tpernii 3akoH HproToHa
[IpuHuun cynepno3unumn
cui. Pemenue 3aga4 Ha
MPUMEHEHUE 3aKOHOB
Hrrotona

3aKOH BCEMUPHOTO
TATOTEHUS.
OKBUBaJICHTHOCTh
IPaBUTALMOHHON U
MHEPTHOU MaccChl

Cuia TSDKECTH U
yCKOpeHHue CBOOOTHOTO
najgcHus

JIBrokeHre HeOECHBIX Tel
U UX UCKYCCTBEHHBIX
cnyTHUKOB. llepBas
KOCMHUYECKasi CKOPOCTb.
3axonbl Kemuepa

Cuia ynpyrocta. 3akoH
I'ykxa. Bec Tena

bu6mmoteka IIOK https://m.edsoo.ru/57dba505

bubnuoreka [{OK https://m.edsoo.ru/bdf997fb

bubmuoreka [{OK https://m.edsoo.ru/9aba2b0a

bubmuoreka I{OK https://m.edso0.ru/22757{26

bubmuoreka ITOK https://m.edsoo.ru/11abfa0a

bubmuoreka ITOK https://m.edsoo.ru/Oae2cd84



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

25

26

Cuna tpenus. Ilpupona u
BUJIBI CHJI TPEHUSI.
JIBrKeHue B )KUAKOCTH
rase ¢ y4éToM CHIIBI
COIPOTHUBIICHUS CPEIbI

[laBiienue.
I'uapocraTuyeckoe
nasienue. Cuia
Apxumena

bu6nuoreka [IOK
https://m.edsoo.ru/1fa86499https://m.edsoo.ru/2ch2
9676

bub6nmmoteka LIOK https://m.edsoo.ru/a28aa7ad

27

AOCOTIOTHO TBEpIOE
teno. [loctynarensHoe u
BpallaTeIbHOE JABIKEHUE
TBEPAOro Tela

bu6mmoteka LIOK bubnuoreka [JOK
https://m.edsoo.ru/2b95d57e

28

MoMeHT CHIIEI
OTHOCHUTEIBHO OCH
BpateHus. [1meqo cubl

bu6mmoteka IIOK https://m.edsoo.ru/653d3459

29

CrnoxxeHue cui,
MIPHIOKEHHBIX K
TBEpAOMY Teiy. LleHTp
TSKECTH TeJia. Y CIIOBHUS
paBHOBECHSI TBEPIOTO
Tena. Bunbel paBHOBECHS

bubnuoreka [{OK https://m.edsoo.ru/9aa79a7d

30

31

32

Pemenue 3agau

KonrtponbHas pabora no
teme "JluHamuka.
Crartuka TBEpnoro tena'

Nmnynec MmaTepuaibHON
TOYKHU, CUCTEMBI
MaTepHualbHbIX TOUEK.

bubnuoreka ITOK https://m.edsoo.ru/dclcaacO

bubmuoreka I{OK https://m.edsoo.ru/9f5a574c

bubmuoreka [IOK https://m.edsoo.ru/4bb8294b



https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
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
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b

LlenTp mMacc cucremsl
MaTepuaIbHBIX TOYCK.
Teopema 0 ABUKEHUHN
IIEHTpa Macc

33

Nmiynsc cunsl 1
M3MEHEHUE UMITYJIbCa
Tesna. 3aKOH COXpaHEHMS
uMIyJibca. PeaktuBHoe
JBUKCHHE

bu6nmmoteka LIOK https://m.edsoo.ru/13f0a221

34

35

MoOMEHT uMItybca
MAaTepHaIbHON TOUKH.
[IpeacraBnenue o
COXpaHEHUU MOMEHTA
HMITYJIbCa B
LEHTPaIbHBIX MOJISIX

Pemenue 3agau

bubnuoreka [{OK https://m.edsoo.ru/d6532eb9

bubnuoteka [{OK https://m.edsoo.ru/f7706d63

36

Pabota cuibl Ha MasioM U
Ha KOHECYHOM
NEepEMEILEHHUH.
I'padnueckoe
npecTaBieHne padboThl
crIIbl. MOIIIHOCTB CHJIBI

bubnuoteka [{OK https://m.edsoo.ru/913974c7

37

Kunernueckas sneprusi.
Teopema 06 u3mMeHeHUN
KMHETUYECKON SHEPIUHr
MaTepHaTbHON TOUKH

bubmuoteka [TOK https://m.edsoo.ru/9a5e2e74

38

ITorennuanabHBIE U
HEMOTEHIMAJIbHBIEC CHUJIBI.
[TorenmmansHas >HEPTHS.

bubmmoreka [{OK https://m.edsoo.ru/554bafcc



https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc

Bropas kocMuueckas
CKOPOCTh

39

40

41

Tperbs kocMuyecKas
cKkopocTh. CBsI3b pabOTHI
HENOTEHLNAIbHBIX CUJI C
HU3MEHEHUEM
MEXAaHUYECKOM dHEprun
CUCTEMBI TeJl. 3aKOH
COXPAaHEHHUs
MEXaHUYECKOM dHEprun

Yupyrue u Heynpyrue
CTOJIKHOBEHHUSI.
YpaBHenue bepnymm
IUIA UACanbHOMN
AKUJKOCTU

KonTponbHas padota no
TeMe "3aKOHBI
COXpaHEHUs B MEXaHUKe"

bubnuoreka IIOK https://m.edsoo.ru/f57b4e01

bubnuoreka [{OK https://m.edsoo.ru/f30f43b6

bubnuoreka [{OK https://m.edsoo.ru/474e7c4a

42

PazBuTue npencraBieHui
O MIPUPOJIC TETUIOTHI.
OcCHOBHBIE TIOJIOKEHUS
MKT. Iuddyzus.
BpoyHoBckoe nBuKeHUE

bu6mmoteka I1OK https://m.edsoo.ru/b0a4445f

43

CrpoeHnue ra3000pa3HbIX,
KUJIKUX U TBEPIBIX TEIL.
XapakTtep JBUKEHUA U
B3aMMO/ICHCTBHS YaCTHUI]
BelIECTBA

bubmmoteka [{OK https://m.edsoo.ru/c44d02e2

44

Macca u pasmepsl

bubnmoteka [{OK https://m.edsoo.ru/c5b72ab7



https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7

MOJIEKYJI (ATOMOB).
KomnuecTBo BelecTsa.
[Tocrosnnas ABoraapo

45

Temneparypa. Temiosoe
paBHoBecue. [lIkana
Henscus

bubnuorexa [TOK https://m.edsoo.ru/0070d493

46

47

Pemrenue 3anau

Wneanbueiii ras. ['a3oBeie
3aKOHBI

bu6nmoteka IIOK https://m.edsoo.ru/1531aba5

bubnuoreka [{OK https://m.edsoo.ru/1deb2367

48

YpaBHenue Menpaeneena-
Knaneiipona. Pemenne
3a1a4

bu6mmoteka 1IOK https://m.edsoo.ru/8d12¢328

49

50

51

52

AOconroTHas
TeMrieparypa. 3akoH
JanpToHa

N3onporeccer B
UJI€aTbHOM Ta3e C
MTOCTOSIHHBIM
KOJIMYECTBOM BEILECTBA

I'padpuueckoe
IpeJCTaBICHNE
M30MPOLIECCOB:
n30TepMa, U30X0pa,
n3obapa

OcHOBHOE ypaBHEHUE
MKT

bubmmoteka IIOK https://m.edsoo.ru/14e02d1f

bubmuoreka [{OK https://m.edsoo.ru/68878d51

bubmuoreka [{OK https://m.edsoo.ru/1344327b

bubmuoreka [{OK https://m.edsoo.ru/c8094721

53
54

Pemrenue 3agau

CBs3b a0COJIFOTHOM

bubmuoteka [{OK https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875



https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875

55

56

TEeMIIepaTypbl
TEPMOANHAMUYECKON
CUCTEMBI CO CpEeIHEN
KUHETUYECKOMN SHEprue
MIOCTYNATEJIbHOTO
TEIUIOBOr'O JABUKECHUS €€
YaCTHIL

O06001IeHnEe 1
cUCTEMAaTH3AalNs 3HAHUN
o teme "OcHoBel MKT"

KonTponbHas padora no
TeMme "OcuoBsl MKT"

bubnuoreka I{OK https://m.edsoo.ru/09d12fd8

bubnuoreka I{OK https://m.edsoo.ru/13adad59

57

58

TepMmoauHamMuveckas
cucrema. 3ajlaHue
BHEUIHUX YCJIOBUH JUIS
T/ cuctemsl. BHeniHue u
BHYTPEHHUE [TapAMETPBI.
ITapamerpsl T/l cuctemel
KaK CpeIHHE 3HAUYCHUS
BEJIMYMH, ONIUCHIBAIOIINX
e€ Ha
MHKPOCKOTTHYECKOM
YPOBHE

Hynesoe Hauano
TEPMOJUHAMUKHU.
Camonpou3BoJibHas
penakcanus T/l cuctembl
K TEILUIOBOMY
PaBHOBECHIO

bubnuoreka ITOK https://m.edsoo.ru/5f8d38a3

bubnuoteka [{OK https://m.edsoo.ru/8ec512f0



https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0

59

Mogenp uaeaabHOIo ra3a
B TEPMOJIMHAMHUKE.
VYcaoBust IpUMEHUMOCTH
3TOU MOJEIIH

bu6nmoteka LIOK https://m.edso0o.ru/29355001

60

YpaBHenue Menpeneena-
Kianeiipona u
BBIpKEHUE JIJIS
BHYTpPEHHEH SHEPruu

bubnuoreka ITOK https://m.edsoo.ru/bal178d0

61

Breipaxenue s
BHYTPEHHEHN SHEPrUuu
OJIHOATOMHOTO
UJCAIBHOTO Ta3a.
KBazucratnueckue u
HECTaTUYECKUE IIPOLECCHI

bubnuoreka ITOK https://m.edsoo.ru/ac5cac15

62

OnemeHTapHas paboTa B
TEPMOJIMHAMHUKE.
Brruncnenue paboTsl o
rpaduKy mporecca Ha
pV-nuarpamme

bubmuoreka [{OK https://m.edsoo.ru/741d5738

63

Tennmonepenava kak
Croco0 N3MEHEHUS
BHyTpeHHel sHeprun T]]
cucTeMbl 6e3
COBEpILICHUS PabOThI

bubmoreka [TOK https://m.edsoo.ru/3d734561

64

Konsekmus,
TETUIONPOBOIHOCTb,
W3JIy4YECHHE

bu6mmoteka 11OK https://m.edsoo.ru/157b54cd

65

KonnyecTBo TEIUIOTHI.
TemnoéMKOCTh TeA.

bu6mmoteka I1OK https://m.edsoo.ru/7ba67355



https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355

VY nenvbHas U MOJIApHas
TEIJI0EMKOCTH BEILIECTBA.
VeapHas TEILIOTA
CropaHus TOTUTMBA

66

PacuéT xommuecTBa
TEIUIOTHI [IPU
Terionepenaye

bubnnoreka I{OK https://m.edsoo.ru/ldb5ad4e

67

68

69

INousarue 06 aguadbaTHOM
npouecce. [lepBrbIil 3aK0H
TCpMOI{I/IHaMI/IKI/I

KonnuecTBo TennoTsl u
paboTa Kak Mephl
W3MEHEHUs BHYTPEHHEN
sHepruu T/I cucremsl

Bropoii 3akoH
TEPMOJIUHAMUKY 151
PaBHOBECHBIX U
HEPaBHOBECHBIX
MIPOLIECCOB.
Heob6patumocts
MIPUPOTHBIX MTPOIIECCOB

bu6mmoteka 1IOK https://m.edsoo.ru/d8098824

bubmnorexa IOK https://m.edsoo.ru/b047alcd

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

70

71

[TpuHIUIIBI AEHCTBUS
TernoBbiX MamuH. KITJ]

MakcumanbHOE 3HaYCHUE
KITA. Huxn Kapnuo

bu6mmoteka I1OK https://m.edsoo.ru/2e945513

bubmuoreka ITOK https://m.edsoo.ru/fe3857b9

72

73

Pemrenue 3agau

OKOJIOTMYECKHE aCIIEKThI
HUCIIOJIB30BaHUA

bubmuotexa [{OK https://m.edsoo.ru/b3efal8b

bubmuoreka [{OK https://m.edsoo.ru/9867aaa7



https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
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https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7

TEIUIOBBIX JBUTATEJIEH.
TennoBoe 3arps3HeHNE
OKPY’KaIoIIeH cpebl

74

75

76

77

78

Pemenue 3agau 1

O06001menue u

CHCTEMAaTH3alHs 3HAaHUI

10 TEME 1
"TepMoarHaAMHUKa.

TennoBbie MaIuHb"

KontposbHas pabota mo
teme "TepmonnHamuka. 1
TemnoBble MaTUHEL"

[TapooOpazoBanue u
KOHJICHCAIIHS.

Vcriapenue u KUIeHue. 1
VY nenbHas Temiuora
napooOpazoBaHUs

Hacriennsie u
HEHACBIIICHHBIE MapPHI.
KauecTtBenHnas
3aBUCHMOCTD IIJIOTHOCTH
W JaBJIICHUS
HACBIIIEHHOTO MMapa OT
TEeMITepaTyphl, UX
HE3aBUCUMOCTE OT
00BbEMa HACHIILIEHHOTO
napa. 3aBUCUMOCTb
TeMIepaTypbl KUIEHUS
OT JIaBJICHUS B JKUJIKOCTH

bubnuorexa ITOK https://m.edsoo.ru/c8c70432

bu6nmoteka IIOK https://m.edsoo.ru/28d62b3f

bubnuoreka I{OK https://m.edsoo.ru/1b6e26¢5

bubnuoreka I{OK https://m.edsoo.ru/6f8e6777

bubnuotexa [{OK https://m.edsoo.ru/f5c17d02



https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02

79

BnaxnocTs Bo3ayxa.
AOcomoTHAs U
OTHOCHTEIbHAS
BJIAXKHOCTh

bu6nmoteka IIOK https://m.edsoo.ru/30ebbb79

80

81

82

83

84

85

86

Pemenue 3agau

TBépaoe Teno.
Kpucrannmuueckue u
amopQHbIe Tena.
AHM30TpONUS CBOWCTB
KpHUCTAJIJIOB

IInaBnenue u
KpUCTaUTU3aLIHS.
VaenpHas TemioTa
iaBienus. Cyomumanus
Jlebopmariu TBEPIOTO
tena. Pactsokenue u
cxarue. Casur. Moayinb
HOwura. Ilpenen ynpyrux
nedopmariuit

TermoBoe pacmpenue
KUJIKOCTEN U TBEPIBIX
Tel. AHTapMOHU3M
TEIJIOBBIX KOJIeOaHul
JaCTHI] BEIIeCTBa

IIpeoOpazoBanue
JHEPTUH B (ha30BbIX
nepexoiax

YpaBHEHHUE TEIIOBOTO
Oaylanca

bubnuorexa ITOK https://m.edsoo.ru/18e95ff3

bu6mmoteka 1IOK https://m.edsoo.ru/20a88a03

bu6mmoteka 1IOK https://m.edsoo.ru/6ee91e9f

bubmuoreka I{OK https://m.edsoo.ru/dalaab10

bubnuoreka [TOK https://m.edsoo.ru/7ba5edf2

bubmuoreka I{OK https://m.edsoo.ru/97a0672f

bubnuoreka IIOK https://m.edsoo.ru/ab1521fb



https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb

87

Pemenue 3agau

bubnuorexa IIOK https://m.edsoo.ru/8ab7f40d

88

[ToBepxHOCTHOE
HaTsDKEHUE.
Kanwmnspusie siBieHus.
JlaBiienue nox
HCKPUBIICHHOU
ITOBEPXHOCTHIO
xuakoctu. @opmyna
Jlamutaca

Bbu6nuoteka LIOK https://m.edsoo.ru/b42f1f97

89

O06o0061IeHNE U
CHCTEeMaTH3alus 3HaHUI
1o Teme "ArperaTHble
COCTOSIHUS BEIECTBA.
®dazoBble niepexo b

bubnuoreka [IOK https://m.edsoo.ru/0b52575¢

90

KonTponbHas padora no
TeMe "ArperaTHbie
COCTOSIHUS BEILIECTBA.
da30BbIe IEPEXOIHI"

bubnuoreka I{OK https://m.edsoo.ru/7dc2a739

91

92

DnekTpu3anus Tea u eé
MIPOSIBJICHUSI.
DnexTpuuecKui 3aps.
JIBa BUJIa SIEKTPUUECKUX
3apsanoB. [IpoBoaHuKY,
TMRJICKTPUKU U
MOJTYTIPOBOIHUKHU

DneMeHTapHbII
AJIEKTPUUECKUIL 3apsi.
3aKOH COXpaHEHMS
AJIEKTPUUYECKOTO 3apsizia

bubnuoreka [{OK https://m.edsoo.ru/laff445f

bubmuoreka ITOK https://m.edsoo.ru/f49afd24



https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24

93

Bzaumoneiicteue
3apsnoB. ToueuHbie
3apsabl. 3akoH Kynona

bu6nmoteka LIOK https://m.edsoo.ru/445b7746

94

Pemrenue 3amau

bubnunoteka LIOK
https://m.edsoo.ru/6b87ec5ahttps://m.edsoo.ru/08fc
19bc

95

96

DIIEKTPUYECKOE TOJIE.
Ero neiictBue Ha
AIEKTPUUECKUE 3aPsiIbI

Hanpsx€nHOCTh
3IEKTPUUYECKOTO MOJIS.
[TpoOHeIii 3apsa. JInaum
HANPSKEHHOCTH
JIEKTPUYECKOTO ITOJIA.
OnnopoxaHoe
JIEKTPUYECKOE T0JIE

bubnuoreka ITOK https://m.edsoo.ru/05c6bfal

bubnuoreka [{OK https://m.edsoo.ru/3dac6957

97

IToTeHMaaIbHOCTH
AIEKTPOCTATUUECKOTO
nons. PazHocTth
IIOTCHIINAJIOB U
HAIpsDKEHUE

bu6mmoteka IIOK https://m.edsoo.ru/80021447

98

[loTeHuumanpHas sHEPTrUst
3apsa B
AIEKTPOCTATUYECKOM
noie. IloTennman
AIIEKTPOCTATHYECKOTO
OJISt

bubmuoteka [{OK https://m.edsoo.ru/af5fa389

99

CBs13b HaNPSXKEHHOCTU
I0JIS1 U Pa3HOCTH

bubnuoreka ITOK https://m.edsoo.ru/df7a6838



https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
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IIOTCHIHAJIOB JJIA
SJICKTPOCTATUYCCKOI'O
I10J14

100

101

[IpuHnun cynepno3unun
3JIEKTPUYECKUX TTONEN

Pemrenue 3anau

bubnuoreka ITOK https://m.edsoo.ru/Ocfedabe

bu6nmmoteka IIOK https://m.edsoo.ru/5a582263

102

[Tone Toueunoro 3apsna.
[Tone paBHOMEpHO
3apshKeHHOU chepbl

bubnuoreka [{OK https://m.edsoo.ru/b297b5c3

103

[Tone paBHOMEpHO
3apsHKEHHOT0 TI0 00BEMY
wapa. [Tosne paBHomMepHO
3apsKEHHOU
0ECKOHEYHOM MIOCKOCTH

bubnuoreka [{OK https://m.edsoo.ru/f7a665ee

104

[IpoBoHMKY B
ANEKTPOCTATUYECKOM
rose. YciaoBue
paBHOBECHSI 3apsA10B

bubmmoteka I1OK https://m.edsoo.ru/32405eab

105

JIMDIEKTPUKY U
MOJIYyIIPOBO/IHUKH B
JIEKTPOCTATUYECKOM
nojue

bubnuoreka [{OK https://m.edsoo.ru/060ebab5

106

Konnencarop.
DNeKTPOEMKOCTh
KOHJICHCATODA.
DNeKTPOEMKOCTh
TUTOCKOTO KOHJ/IEHCATOpa

bubmmoteka [{OK https://m.edsoo.ru/845b4f73

107

[TapamnensHoe

bubmuoreka [{OK https://m.edsoo.ru/d11e8ce?



https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
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COCIUHCHUC
KOHACHCATOpPOB

108

109

110

IlocnemoBaTenbHOE
COCIMHCHHEC
KOH/JIEHCAaTOPOB
DHeprus 3apsHKEHHOTO
KOHJIEHCaTOpa

Pemenue 3agau

bubnuoreka ITOK https://m.edsoo.ru/1992920

bu6nmmoteka LIOK https://m.edsoo.ru/73a34f18

bubmuorexa [JOK
https://m.edsoo.ru/5fb2acb5https://m.edsoo.ru/2743
4040

111

JIBrKeHue 3apsyKeHHOU
YaCTHULbI B OJJHOPOJHOM
NEKTPUYECKOM I10JIE

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

112

113

114

Pemenue 3agau

O06006111eHE U
CUCTeMaTH3aIusl 3HAaHUH
1o TemMe "DIeKTPUIECKOoe
none"

KonTponbHas padota no
TeMme "DIeKTpUIecKoe
none"

bubmuoreka [{OK https://m.edsoo.ru/5752603f

bubnuoreka [{OK https://m.edsoo.ru/cefe90e9

115

Cwuta Toka. IlocTostHHBIH
TOK. Y CIIOBHA
CYIIIECTBOBAHMS
IMOCTOSIHHOTO
ANEKTPUUYECKOTO TOKA

bubmmoteka [{OK https://m.edsoo.ru/233311b5

116

HcTouHukH TOKA.
Hanpsoxkenne u 31C

bubmuoreka [{OK https://m.edsoo.ru/0839a115



https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
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https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115

117

3axon OMa aJ1s1 yyacTka
enu. DJIEKTPUIECKOe
COTIPOTHUBJICHUE

bub6nmoteka LIOK https://m.edsoo.ru/f14f251e

118

3aBUCHUMOCTh
COHpOTI/IBJ'IeHI/ISI
OJTHOPOJHOTO
MIPOBOJIHHUKA OT €ro
JUIMHBI U IO 1
MOTIEPEYHOTO CCUCHHUS

bubnuoreka ITOK https://m.edsoo.ru/95fcdf51

119

VYaenpHoE
COMPOTHUBIICHUE
BelecTBa. Perenue
3a1a4

bubnuoreka I{OK https://m.edsoo.ru/437f8300

120

IlocnenmoBarensHOE,
napajuiesIbHOE,
CMEIIIaHHOE COCTMHEHUE
MIPOBOJIHUKOB

bu6mmoteka 1IOK https://m.edsoo.ru/236f7e07

121

122

123

Pacuér pa3BeTBIEHHBIX
BJIEKTPUYECKUX LICTEN.
[IpaBuia Kupxroga

Pemenue 3agau

Pabora snexkrpuyeckoro
Toka. 3akoH J[xoyns —
Jlenna

bubnuoreka I{OK https://m.edsoo.ru/1794cf37

bubmuoreka [{OK https://m.edsoo.ru/3881b469

bubnuoreka ITOK https://m.edsoo.ru/a3605¢5¢

124

125

Pemrenue 3agau
MouHoCTh
AIEKTPUUYECKOTO TOKA.
TenmoBas MOIIHOCTB,

bubmuoreka [{OK https://m.edsoo.ru/6761bfOf

bubmuoreka [{OK https://m.edsoo.ru/99750a6f



https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
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BbBIACIAACMAs Ha

pesucrope

126 Pemenue 3amgau Bbubnuoteka LIOK https://m.edsoo.ru/eb72fc24
OJ1C u BHyTpeHHEE

127 COTIPOTHUBJICHUE bubnuoreka I{OK https://m.edsoo.ru/72d453af
HMCTOYHHMKA TOKA
3akon OMa 1st MOJTHOM

128 (3aMKHYTOM) bubnnoreka L{OK https://m.edsoo.ru/221f40fb
AIEKTPUICCKOH IETTH

129 Pemenue 3agau bubmuorexa 1{OK https://m.edsoo.ru/3580b679

130 z[)z;uHOCTB nerotHiia bubnuoreka I{OK https://m.edsoo.ru/a0ae51d8

131  Kopotkoe 3amMbIKaHuE bubnnorexa LHOK https://m.edsoo.ru/546f5632

132 Kompercarop 5 nenn bubnuoreka IIOK https://m.edsoo.ru/35368f3e
ITOCTOSIHHOTO TOKa

133 Pemenue 3amau bu6nuoteka LIOK https://m.edsoo.ru/4410cef0
Pemenue 3agad no reme

134 "TlocTostHHBIH bubmmoteka I1OK https://m.edsoo.ru/a7340a29
AIEKTPUIECKUN TOK"
Pemenue 3amau mo reme

135 "TlocTostHHBIN bubmuoreka [{OK https://m.edsoo.ru/744261b8
AIEKTPUIECKUN TOK"
Pemenue 3amau mo reme

136 "TlocTostHHBIN bubmuoreka [{OK https://m.edsoo.ru/eb5d4687
AIEKTPUUYECKUN TOK"
O600mmenue u

137 CUCTEMATHU3AaIH 3SHAHUHN bu6nuoteka LIOK https://m.edsoo.ru/bfd7a050

o teme "TlocTosTHHBIN



https://m.edsoo.ru/eb72fc24
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https://m.edsoo.ru/a0ae51d8
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AIEKTPUUYECKUNA TOK"

138

139

140

141

142

KonTponbhas pabora no
teme "[locTossHHBIN
AIEKTPUUYECKUN TOK"

DJIeKTpuyecKas
MIPOBOJAMMOCTH
Pa3IMYHbIX BEUIECTB.
DNEeKTPUUYECKHI TOK B
MeTaJuIax.
CBepXITpoBOJIUMOCTh

DIEeKTPUUYECKHI TOK B
pacTBOpax M pacmiiaBax
3JIEKTPOJIUTOB. 3aKOHBI
®Dapanes 1
3JIEKTPOJIU3a
DNEeKTPUYECKHI TOK B
razax. [lima3zma

DNeKTpUYecKuil TOK B
BakyyMe. BakyymHble
pubopsI

bubnuorexa [{OK https://m.edsoo.ru/1885ddf1

bubnuoreka ITOK https://m.edsoo.ru/da794295

bu6mmoteka IIOK https://m.edsoo.ru/4b423491

bubnuoreka I{OK https://m.edsoo.ru/92d92f76

bubmuoteka ITOK https://m.edsoo.ru/2E+160

143

DNEeKTPUUIECKHI TOK B
MOJTYTIPOBOTHAKAX

bubnuoreka [{OK https://m.edsoo.ru/ab61c660

144

145

[TonynpoBOAHUKOBBIE
prOOpbI

Pu3NUeCKU IPAKTUKYM
no teme "M3mepenue
CHJIBI TOKA U HaNPsKEHUS
B LIENIH IIOCTOSTHHOTO

bubnuotexa [{OK https://m.edsoo.ru/83622200

bubmuoreka I{OK https://m.edsoo.ru/5643ea56



https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
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TOKa TIPH TTOMOIITH
aHAJIOTOBBIX U LU(PPOBBIX
M3MEPUTENIbHBIX
puOOpoB" Win
"3HaKOMCTBO ¢
udpoBoi 1abopaTopueit
no ¢usuke. [Ipumepsr
U3MepeHus: PU3NIECKUX
BEJIMYHH TIPH ITOMOIIU
KOMITBIOTEPHBIX
JaTYNKOB"

146

Pu3HYECKU IPAKTUKYM
o Teme "U3yuenue
HEPABHOMEPHOI'O
JBYKEHUS C LEIIBIO
OIpeJIeJICHUs
MIHOBEHHOH CKOpOCTH"

bubmnoreka 1OK https://m.edsoo.ru/f6292f5f

147

Pu3HYEeCKU IPAKTUKYM
o Teme "M3mepenue
YCKOPEHUS IpH
MIPSAMOJIMHEMHOM
PaBHOYCKOPEHHOM
JBUKEHUH 110 HAKIIOHHOU
MJIOCKOCTH" WU
"UccaenoBanue
3aBUCUMOCTH IIyTH OT
BPEMEHHU NPHU
PaBHOYCKOPEHHOM
JBUKEHUN"

bubmmoreka I{OK https://m.edsoo.ru/6960b6ef



https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef

148

149

Pu3NYeCKU IPAKTUKYM
no teme "M3mepenue
YCKOpPEHHUs CBOOOIHOTO
nagenus" win "M3yuenue
JBUKEHUS Tea,
OpOIIIEHHOTO
TOPU30HTAJIBHO"

OU3NYECKU TPAKTUKYM
o teme "M3yuenue
JBUKEHUSI TeJa 10
OKPY’KHOCTH C
MMOCTOSIHHOM MO0 MOJYJIIO
CKOPOCTBHIO" WK
"UccnenoBanue
3aBHCHMOCTH Mepro/ia
oOpariieHus: KOHNYECKOTro
MasTHHUKA OT €ro
napamerpos”

bu6nmoteka IIOK https://m.edsoo.ru/d1ea2402

bu6mmoteka IIOK https://m.edsoo.ru/bcf53514

150

Pu3NYeCKU IPAKTUKYM
o reMe "M3mepenne
PaBHOIEHCTBYIOLIEH
CHWJIBI IIPU ABM>KEHUU
Opycka o HaKJIOHHOM
IJIOCKOCTH" WU
"[IpoBepka runoTe3sl O
HE3aBHCHUMOCTH BPEMEHU
JBIDKEHUS OpycKa 10
HAaKJIOHHOM TUIOCKOCTH Ha
3aJJaHHOE PacCTOSTHUE OT

bubmuoreka [{OK https://m.edsoo.ru/0b34db84



https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84

ero mMaccer"

151

152

153

OU3NYECKU TPAKTUKYM
o treme "HccnenoBanue
3aBUCHMOCTH CHJI
YIPYTOCTH,
BO3HHUKAIOIINX B
MPY>KUHE U PE3HHOBOM
oOpasiie, OT uX
nedhopmaruu' i
"N3ydeHne NBUKEHUS
CHCTEMBI TEJI, CBI3aHHEIX
HUTBIO, IEPEKUHYTON
gepes NErkuit 010K"

Ou3nvecKuil MpakTUKyM
o teme "M3mepenue
ko3¢ duLIeHTa TPEHUS
10 BEJIMYMHE YTIIOBOTO
koa¢dunreHTa
3aBucumoctH Frp(N)"
nmu "HccnenoBanue
JBUKEHHs OpycKa 1Mo
HAKJIOHHOM INIOCKOCTH C
IIEPEMEHHBIM
kod¢dumeHToM TpeHus"
nm "M3ydenne
JBUKEHMSI Tpy3a Ha Baly
¢ TpeHuem"

Pu3nYeCcKUi IPAKTUKYM
o TeMe "MccnenoBanue

bu6nmoteka IIOK https://m.edsoo.ru/b55b81al

bubmuoreka [{OK https://m.edsoo.ru/b83b1607

bubnuoreka [{OK https://m.edsoo.ru/4a04f4f7



https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7

YCJIOBU paBHOBECHS
TBEPJIOTO TENA,
HMEIOIIEro 0Ch
BpallleHUs" WIn
"KoncrpyupoBanue
KPOHIITEHHOB U pacy€T
CHJI YIIPYrocTH" Uin
"N3yuenue
YCTOMYMBOCTH TBEPIAOTO
TeJla, UMEIOIIETO
Ioaas onops"

154

Pu3HYECKU IPAKTUKYM
o teme "M3mepenue
HMITyJIbCa TeJla MO
TOPMO3HOMY IyTH" UK
"M3mepeHue Cuibl TATH,
CKOPOCTH MOZEIN
3JIEKTPOMOOHIIS U
MOIIHOCTH CUJIBI TATH"
nin "CpaBHeHue
M3MEHEHHUS UMITyJIbCa
TeJa C UMITYJIbCOM CHJIBI"
nin "Hccnenoanue
COXPAHEHHUS UMITyJIbCa
IIPU yIPYroM
B3aUMOJACHCTBUU" WIIN
"Usmepenue
KMHETUYECKON SHEPIUU
Teja 1o TOPMO3HOMY
myTa"

bubnuoteka I{OK https://m.edsoo.ru/856fb28e



https://m.edsoo.ru/856fb28e

155

156

Pu3NYeCKU IPAKTUKYM
o teme "N3yuenue
M30TEPMUYECKOTO
mporecca
(peKOMEeHTI0BaHO
HCII0JIb30BaHUE

U poBoit
naboparopun)" uiu
"N3yueHune u30X0pHOTro
nporiecca" uiau
"N3yuenue n3obapHOro
npouecca" uinu
"[IpoBepka ypaBHEeHUs
cOCTOSIHUSA"

Ou3nvecKuil MpakTUKyM
o teme "M3mepenue
YAEIBHOU
TETUIOEMKOCTHU" WIIH
"UccnenoBanue
MpoIiecca OCThIBAHUS
BemecTsa" win
"HUccnenoBanue
aaunabatHoro mporecca'
niu "H3ydenne
B3aUMOCBS3U YHEPTUU
MEXKMOJIEKYJIIPHOTO
B3aUMOJICHCTBUS U
TEMIIEPATyPhl KUTICHUS
JKUIKocTen"

bubmuoreka ITOK https://m.edsoo.ru/e0fe7e07

bu6mmoteka 1HOK https://m.edsoo.ru/2f2faa61



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

157

158

Pu3NYeCKU IPAKTUKYM
o teme "N3yuenue
3aKOHOMEPHOCTEM
HcrnapeHus KujaKoctei"
unu "N3mepenue
YIEIbHOW TEIUIOThI
IJIaBJICHUS JbAa" Win
"N3yueHue cBONCTB
HACBIIICHHBIX TTapOB"
unu "M3mepenue
a0CONIOTHON BIAKHOCTH
BO3/lyXa M OLIEHKAa MacChl
MapoB B MOMeENIeHUU".
H3mepenne
KodpunmeHTa
MMOBEPXHOCTHOT'O
HaTsDKEHUS

Pu3nuecKuil IPAKTUKYM
no teme "HaGmoienue
MIpEeBpALICHHS SHEPTUN
3apsSKEHHOTO
KOHJICHCATOpa B SHEPTHUIO
M3JIy4YeHus cBeToano "
niu "H3ydenne
IIPOTEKAHUS TOKA B IIETIH,
cojeprKallen
KOHJIEHcaTop" i
"Pacnipeneneuue
Pa3HOCTH MOTEHIIUAJIOB
(HampsiKeHHs ) IpU

bu6mmoteka 1IOK https://m.edsoo.ru/6bla23b5

bubnuoreka [{OK https://m.edsoo.ru/ec424377



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

IOCJIEI0BATEILHOM
COEIUHEHNH
KOHJIEHCATOPOB"

159

Pu3NYeCKU IPAKTUKYM
o treme "HccnenoBanue
CMECIIAHHOTO COCIUHCHUS
pe3ucTopoB' wimn
"N3mepenue yaenbHOro
COTIPOTHUBIICHUS
MPOBOJHUKOB" WIJIH
"UccienoBanue
3aBUCHMOCTH CHJIBI TOKA
OT HANPSHKEHUS TS
JIaMIIbI HaKaJIuBaHUA"

bubmuoreka [{OK https://m.edsoo.ru/2b179d98

160

161

Ou3nvecKuil MpakTUKyM
o teme "HaGmonenue
3IEKTpoSn3a" Uin
"Usmepenue 3apsiaa
OIHOBAJIEHTHOIrO MoHa"
niu "Uccimenosanue
3aBUCHMOCTH
CONPOTHUBIICHUS
TEPMOPE3UCTOPA OT
TEMIIEPATypbl" NN
"CHsITHE BOJIBT-
aMIIepHOU
XapaKkTepUCTUKHU Aroaa"

Pe3epBHblii ypok.
O60061eHue 1

bubmuoreka [TOK https://m.edsoo.ru/64b6e901

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



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

cUCTeEMAaTH3alusd 3HaAaHUN
no teme "Kunematuka"

162

PesepBHBIil ypoOK.
O6o06menne u
cucTeMaTu3auus 3HaHUI
o teme "/lunamuka"

bubnuoreka [TOK https://m.edsoo.ru/3149956b

163

Pe3epBHbIii ypok.
O06o0061IeHue U
CHCTEeMaTH3alus 3HaHUI
o teme "CraTtuka
TBeporo Tena"

bu6mmoteka 1IOK https://m.edsoo.ru/0f9752ac

164

PesepBHbIil ypok.
O060061eHue
cUcTeMaTu3alus 3HaHUI
1o Teme "3aKoHbI
COXpaHEHHs B MEXaHUKe"

bubnuoreka [{OK https://m.edsoo.ru/6c0df9cc

165

PesepBHBIil ypOK.
O6o06menue u
cHCTEMaTH3aInsI 3HaHUH
1o Teme "OCHOBBI
MOJIEKYJIIPHOKUHETHYECK
oii reopun"

bubnuoteka [{OK https://m.edsoo.ru/de148976

166

PesepBHBIil ypok.
O06001menue u
cUCTEMAaTH3aInsI 3HaHUHN
10 TEME
"TepMmoarHAMUKA.
TennoBrie MauHL"

bubmuoreka [{OK https://m.edsoo.ru/Obcc77cl

167

PesepBHBIil ypok.

bubnuoreka [{OK https://m.edsoo.ru/59ca5c91



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

168

169

170

O06o061ieHue U
CHCTEMAaTH3alHsl 3HAaHUH
1o Teme "ArperaTHble
COCTOSIHUS BEILIECTBA.
®da3oBble niepexo b

Pe3epBHblii ypok.
O60061eHue u
CUCTEMaTHU3alus 3HAHUU
1o Teme "DIIeKTPUUECKOe
none"

Pe3epBHblii ypok.
O06006111eHE U
CHCTEMAaTH3alHs 3HAHUI
o Teme "IlocTossHHBIN
AJIEKTPUYECKUM TOK"

PesepBHBIil ypok.
O06o01enue u
CHUCTEMAaTH3alysl 3HaHUU
o reMe "Toku B
pa3IuyYHbIX cpenax”

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

170

16

bu6nmoteka IIOK https://m.edsoo.ru/f2381c0c

bubnuoreka IIOK https://m.edsoo.ru/3caeédal

bubnuoreka I{OK https://m.edsoo.ru/cc7681d4



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

11 KJIACC

Ne
n/
n

Tema ypoka

KoaunuyecTBO 4acoB

Bcer  KoHTpOaBHBI
0 e padoTsl

IIpakTHYecKkHn
e padoThl

Jlara
H3yYeHH
|

JJIeKTPOHHBbIEe HU(PPOBHIE 00pa3oBaTeIbHbIE
pecypcsl

BzaumoneiicTeue
MMOCTOSIHHBIX MarHUTOB
Y MIPOBOJHUKOB C
TOKOM. Marauraoe
nose. ' unoresa
Awmmnepa

bubmuoreka I{OK https://m.edsoo.ru/487a8593

Bekrop marHuTHOM
uHAyKIuu. [IpuHomn
CyIEepIIO3UIIUU
MarHUTHBIX IOJICH.
JIMHUM MarHUTHOM
WHIYKIUU

bubmuoreka I{OK https://m.edsoo.ru/4clabcech

MarautHoOE 11071€
MIPOBOJIHUKA C TOKOM.
OneIT OpcTena

bubnuoteka [IOK https://m.edsoo.ru/d35d5262

Cuita Ammiepa, e€
HarpaBJeHUE U
MOYJTb
Pemenue 3amau

IIpumeneHne 3akoHa
Awmrmepa.
DIeKTpOU3MEPUTEIHH
b€ TIPUOOPHI

bubnuoteka [{OK https://m.edsoo.ru/26d9c5ba

bubnmoreka [{OK https://m.edsoo.ru/a37a0c21

bubnmoreka [{OK https://m.edsoo.ru/ad7718d7



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

Cuua Jlopenua, eé
HalpaBJcHUE U
MOJYJib. JIBHXKEHUE
3apsHKEHHON YaCTHIIBI
B OJHOPOJTHOM
MAarHuTHOM II0JIe

Penrenue 3anau

bu6mmoreka LIOK https://m.edsoo.ru/c97afaal

bu6mmoreka LIOK https://m.edsoo.ru/504e98¢c7

10

Pa6ota cunsl Jlopenna

Pemenue 3amau

bubmuoreka I{OK https://m.edsoo.ru/d518be4b
bubmuoreka [{OK https://m.edsoo.ru/93617bd9

11

MarnutHoe nosue B
BEILECTBE.
DeppoOMarHeTUKH,
napa- ¥ IMaMarHeTuku

bubnuoreka I{OK https://m.edsoo.ru/30ff9608

12

OcHOBHBIE CBOICTBA
(beppOMarHeTHKOB.
[IpumeHeHne
dbeppoMarHeTuKoB

bubnuoteka [JOK https://m.edsoo.ru/0b58190a

13

14

15

Perrenue 3agau mo
Teme "MaramurHoe
mosie"

Perenue 3agau mo
TeMe "MarautHoe
mone"

SIBnenue
JJIEKTPOMArHUTHOMN
uHaykuuu. Iotox
BEKTOpa MarHUTHOM
WHIYKIUH

bubnuoteka [{OK https://m.edsoo.ru/5b55¢307

bubmuoreka [{OK https://m.edsoo.ru/41c4ae8a

bubnmoreka [{OK https://m.edsoo.ru/b3efa0cl



https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
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

16

OJ1C unayKImu

bubnmoreka [{OK https://m.edsoo.ru/48150bd8

17

18

19

3aKkoH
ANEKTPOMATHUTHOMU
unaykunu Papanest
Buxpesoe
3JIEKTPUYECKOE MOJIE.
Toxu ®yko

O/C nunaykuuu B
JBUKYIINXCS
MIPOBOJIHUKAX

bubnmoreka [{OK https://m.edsoo.ru/a6dec188

bu6mmoreka LIOK https://m.edsoo.ru/15abe140

bubmuoreka [{OK https://m.edsoo.ru/0235cc02

20
21

Pemenue 3amau

[IpaBuio Jlenna

bubnmoreka [{OK https://m.edsoo.ru/4dfda618
bubmuoteka I{OK https://m.edsoo.ru/bbc22726

22

NHAyKTUBHOCTS.
Karymka
WHJIYKTUBHOCTH B
LIEIH IIOCTOSIHHOI'O
TOKa

bubmuoteka I{OK https://m.edsoo.ru/621eae9d

23

SBrnenune
camounaykiuu. J/C
CaMOUHYKITUU

bubnuoteka [{OK https://m.edsoo.ru/7ee60ca8

24

DHeprusi MarHuTHOTO
TIOJISI KQTYIIIKHU C
TOKOM.
DNIEKTPOMarHuTHOE
nosie

bubnuoteka [{OK https://m.edsoo.ru/b3cOad1l

25

26

Pemenue 3agau

O060061EHNE U
CUCTEMATHU3ALIUSI

bubnmuoteka [{OK https://m.edsoo.ru/88f69d2b

bubmuoreka [{OK https://m.edsoo.ru/76484025



https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025

3HAHHUHU II0 TEME
"OnexkTpoaguHaMuKa"

27

28

29

30

KontponsHas pabora
0 TeMe
"JnexkTpoauHaMuka"

KonebartenpHas
cucrema. CBOOOIHEIE
KoJieOaHusl.
I'apmonunueckue
KoJieOaHus

Kunemarnueckoe u
JIUHAMHYECKOE
olnucaHue
KoJie0aTeIbHBIX
IBIDKCHUN

OHepreTuyeckoe
onucanue. BeiBox
JUHAMHYECKOTO
OIMIKMCaHUsA
TapMOHHUYCCKUX
Kosie0aHuM U3 uX
JHEPreTU4ECKOoro u
KMHEMAaTU4eCKOTO
OTIHCAHMS

bubnmoreka [{OK https://m.edsoo.ru/8ae09b98

bubmuoreka I{OK https://m.edsoo.ru/7c1db385

bubnuoreka I{OK https://m.edsoo.ru/87ce9498

bubnuoteka [{OK https://m.edsoo.ru/e3c99692

31

Awmiutyna u dasa
Kosile0aHut

bubnuoteka [{OK https://m.edsoo.ru/7a0c439a

32

Ilepnon n wacrora
konebanuit. [lepron
MajbIX CBOOOIHBIX

bubnuoteka [{OK https://m.edsoo.ru/e0399319



https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319

33

34

KoJIeOaHMit
MaTEMaTHYECKOIO
MasiTHUKa. [lepuon
cBOOOIHBIX KOJIeOaHUI
MPY>KUHHOTO
MasITHHKA
3aTyxaroiue
KoJIeOaHMSI.
Brinyxnennsie
kosnebanus. Pe3oHanc

ABTOKOJICOAHUA

bubmuoteka [{OK https://m.edsoo.ru/72e93d09

bubnmoreka [{OK https://m.edsoo.ru/6add2644

35

36

37

38

39

Pemenue 3amau

VYpok-koHpepeHus
"MexaHndecKkue
KoJIEOAHMUS B
MY3BbIKQTBHBIX
UHCTpyMeHTax"

O06o06mIeH e U
CHCTEeMaTH3aIus
3HAHUM 10 TeMe
"MexaHn4ecKue
KoyieOanus"

DNeKTpOMarHUTHbBIE
KOJIEOaHMUSL.
KonebarenpHbIN
KOHTYP

®opmyna Tomcona.

bubmuoreka [JOK
https://m.edsoo.ru/addeec71https://m.edsoo.ru/75612
3¢5

bubmuoreka [{OK https://m.edsoo.ru/8ef587be

bubmuoreka [{OK https://m.edsoo.ru/eb84182f

bubnmoreka [{OK https://m.edsoo.ru/d4adabde

bubmuoreka I{OK https://m.edsoo.ru/093f9afl



https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
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

40

CBsI3b aMIUTUTY b
3apsijia KOHJIeHcaTopa
C aMIUTUTYIOM CHIIBI
TOKa B K0JIe0ATEILHOM
KOHTYpE

3aKOH COXpaHEHHUs
SHEPTUU B UJICATHHOM
KoJIe0aTeIbHOM
KOHTYpE

bu6mmoreka LIOK https://m.edsoo.ru/d1e2d543

41

42

3aryxaroiue
JIEKTPOMArHUTHBIC
KoJIeOaHHSL.
Brinyxnennsie
3JICKTPOMArHUTHBIC
KoJIeOaHus

[IepeMeHHBIH TOK.
Pesucrop n
KOH/JIEHCATOp B LIENH
MIEPEMEHHOT0 TOKA

bubmuoreka [IOK https://m.edsoo.ru/5e668619

bubmuoreka [{OK https://m.edsoo.ru/84836152

43

Karymka
WHIYKTUBHOCTH B
L(EIU [IEPEMEHHOTO
TOKa

bubmuoreka [{OK https://m.edsoo.ru/cfa307af

44

3akon Oma i1
AIIEKTPUYECKON LIETTH
MEePEMEHHOTO TOKa

bubnuoteka [{OK https://m.edsoo.ru/8bae38e6

45

MomsocTts
MEPEMEHHOT0 TOKA.
AMIUTUTYTHOE U

bubmuoteka [{OK https://m.edsoo.ru/lcac6eac



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

JICUCTBYIOILLIEE
3HAUYEHUE CUJIbI TOKA U
HaIpsKEHUs

46

47

Pe3onanc B
ANEKTPUYECKOMN LETIH

Penrenue 3anau

bubnmoreka [{OK https://m.edsoo.ru/087506df

bu6mmoreka LIOK https://m.edsoo.ru/al6836a4

48

49

50
51

U neanbHbli
TpaHchopmatop.
[IpousBoacTsoO,
nepegava u
noTpebaeHue
3JIEKTPUYECKOH
SHEPrUU

DKOJOTUYECKUE PUCKHU
MIpY MPOU3BOACTBE
3JIEKTPOIHEPIUH.
Kynerypa
HCIIOJIE30BaHUS
AIEKTPOSHEPTUU B
MMOBCEIHEBHOM KH3HU

Pemenue 3amau

Pemenue 3agau

bubmuoreka [{OK https://m.edsoo.ru/f97418ae

bubmuoreka I{OK https://m.edsoo.ru/a6f74d93

bubmuoreka I{OK https://m.edsoo.ru/ee6677ed
bubnuoteka [{OK https://m.edsoo.ru/7cab59f8

52

O06o06mIeH e U
CHCTEMATH3AIHS
3HAaHWH 110 TEME
"DJIeKTPOMarHuTHBIC
KoyieOaHus"

but6mmoreka IIOK https://m.edsoo.ru/401024a9

53

MexaHn4ecKH€e BOJIHEI.

bubmuoreka I{OK https://m.edsoo.ru/a58e109f



https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f

XapakTepucTUKu
MEXaHUYECKUX BOJIH

54

55

CaoiicTBa
MEXaHUYECKUX BOJIH
3ByK. XapaKTepUCTUKHU
3ByKa

bubnmoreka [{OK https://m.edsoo.ru/d9ae1000

bu6mmoreka LIOK https://m.edsoo.ru/138b6f09

56

Wnudpassyk u
ynbTpa3Byk. lllymoBoe
3arpsi3HEHNE

OKpY KaroIel Cpe/ibl

bubmuoreka [{OK https://m.edsoo.ru/7380038f

57

58

59

60

61

Pemenue 3amau

SJIGKTpOMaFHI/ITHBIe
BOJIHBI. I/ISHy‘leHI/Ie
SJICKTPOMArHuTHBIX
BOJIH

OHeprus
AIEKTPOMArHUTHBIX
BostH. CBolicTBa
AIIEKTPOMArHUTHBIX
BOJIH

IIxana
3JIEKTPOMAarHUTHBIX
BOJH. [Ipmenenue
AJIEKTPOMArHUTHBIX
BOJIH B TEXHHUKE U
OBITY

[IpuHmmns!
PaguOCBsI3H U

bubnmoreka [{OK https://m.edsoo.ru/cfd918bf

bubmuoteka [{OK https://m.edsoo.ru/714e5dbl

bubmuoteka [{OK https://m.edsoo.ru/d01b818c

bubnuoteka [{OK https://m.edsoo.ru/49belf9e

bubmuoreka [{OK https://m.edsoo.ru/9f96f1f8



https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8

62

TEJICBUCHUS.
Pagunomokarust.
DIIeKTPOMarHuTHOE
3arpsi3HEHUE
OKPY’KAIOIICH CpeIbI
KontponsHas pabora
o Teme "Konebanus u
BOJIHBI"

bu6mmoreka LIOK https://m.edsoo.ru/4f7985a0

63

Cger. 3akoH
IIPSAMOJIMHEMHOTO
pacrpocTpaHeHus
cBeTa

bubnuoreka I{OK https://m.edsoo.ru/f9566406

64

Pewenne 3anau Ha
IIPUMEHEHHE 3aKOHa
IIPSAMOJIMHEMHOTO
pacrpocTpaHeHus
cBETa

bubnuoreka I{OK https://m.edsoo.ru/ea32d455

65

66

OTtpaxkeHue cBera.
Inockoe 3epkaino.
Cdepuueckoe 3epkaino

ITpenomiieHue cBera.
AOGCOTIOTHBIN U
OTHOCHTEJIbHBIN
ITOKa3aTellb
npesnomienus. [lonnoe
BHYTpEHHEE
OTpaXKeHHUE.
IIpenenbublii yron
MIOJIHOTO BHYTPEHHETO

bubnuoteka [{OK https://m.edsoo.ru/a005d2bb

bubnuoteka [{OK https://m.edsoo.ru/bc2e55cd



https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd

OTpaXKeHUs

67

68

69

70

71

72

Penrenue 3amaud Ha
MIPUMEHEHUE 3aKOHOB
OTPaXKEHUS U
MIpPEJIOMJICHUS CBETA

XoJ1 1y4deit B pu3Me.
Hucnepcus ceera.
CIoKHBIN cOCTaB
Oenoro cBera. L{Bet

JInnsel. okycHoe
paccTosiHue U
ONTHYECKAs CUJIA
JIMH3BI

[TocTpoenue
HN300pakeHHUH B

JIMH3aX U UX CUCTCMax.

YBenuueHue TUH3bI

Pemenue 3amau Ha
MOCTPOEHUE
U300paKeHHIH,
MOJTy4aeMbIX C
ITOMOIIBIO JTMH3

I'ma3 kak onTuyeckas
CHUCTEMaA

bubnmoreka [{OK https://m.edsoo.ru/49d830a9

bubnmoreka [{OK https://m.edsoo.ru/d8elc3be

bubmuoreka [IOK https://m.edsoo.ru/60441359

bubmuoreka [{OK https://m.edsoo.ru/bb53b1d5

bubmuoreka I{OK https://m.edsoo.ru/5a868f09

bubnmoreka [{OK https://m.edsoo.ru/ecd480a2

73

Pemenue 3angau.
[Ipenenst
MIPUMEHUMOCTH
reOMETPUYECKOMN
ONTHUKU

bu6mmoreka IIOK https://m.edsoo.ru/cd174a10



https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10

CxopocTh cBeTa U

74 bubnmoreka [{OK https://m.edsoo.ru/f32aab06
METO/JIbI €€ U3MEPECHHUS

75 Jucnepcus ceeta bubmuoreka I{OK https://m.edsoo.ru/lel6ccbe

76 HNurtepdepenius ceeta bubnmuoreka [{OK https://m.edsoo.ru/5fc0c638
KorepenThsie
HCTOYHUKH. Y CIIOBUSA

77 HaOJIIOACHUS bubmuoreka I{OK https://m.edsoo.ru/c6416d48
MaKCUMYMOB U
MUHHMYMOB

78 Pemrenue 3amau bubmuoreka I{OK https://m.edsoo.ru/3061de2b

79 Hpmmenerie bubmuoteka [{OK https://m.edsoo.ru/668edbc8
uHTephepeHIUN

80 Hudpakmus ceeTa bubnmoreka [{OK https://m.edsoo.ru/12ed04b5
Hudpakimonnas

gy  Pewcrka Yeuosie Bu6miorexa [[OK https://m.eds00.ru/f98d964
HaOJIFOJEHUS TIIABHBIX
MaKCHUMYMOB

82 Pemenue 3amau bu6mmoreka LIOK https://m.edsoo.ru/d58c411a
ITonepeunocts

83 CBETOBBIX BOJIH. bubnuoteka [{OK https://m.edsoo.ru/e9890fe9
[Tonspu3zarnus cBeTa

84 Pemenue 3amau bu6mmoreka [IOK https://m.edsoo.ru/c56c8158

g5~ BCTOBbICABICHIA b Bu6mmorexa LIOK https://m.eds00.ru/0b36363d
npupojie
0O00011eHne n

86 CHCTEMATHIALI bubmuoreka I{OK https://m.edsoo.ru/8a14748b

3HAHUH 110 TEME
"Onruka"



https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b

87

KontponsHas pabora
1o Teme «OnTHKa

bubnmoreka [{OK https://m.edsoo.ru/82315dd4

88

I'panunel
MPUMEHUMOCTHU
KJIaCCHUUYECKOM
MEXaHUKH. 3aKOHBI
SJIEKTPOJUHAMUKHI 1
MIPUHIIUIT
OTHOCHUTEIIBHOCTH

bubnmoreka [{OK https://m.edsoo.ru/c9bd77ch

89

IToctynatet
CIIELUAJILHON TEOpUHU
OTHOCUTEJIBHOCTH

bubnmoreka [{OK https://m.edsoo.ru/c56f05ch

90

91

[IpocTpancTBeHHO-

BPEMEHHOHN MHTEPBAal.

[IpeobpazoBanus
Jlopenua. Ycnosue
MPUYUHHOCTH.
OTHOCUTENBHOCTh
OJIHOBPEMEHHOCTH.
3ame/ieHre BpeMEHU
N COKpAIICHUEC JJINHBI
DHeprus v UMIYJIbC

peHHTHBHCTCKOﬁ
YaCTHUIbI

bubmuoteka [{OK https://m.edsoo.ru/d83742bb

bubmuoreka [{OK https://m.edsoo.ru/853a64fc

92

CBsI3b MacCHI ¢
SHEpPrueun u
HMMITYJIbCOM
PEIATUBUCTCKOMN
YaCTHIIbl. DHEPrus

bubmuoreka [{OK https://m.edsoo.ru/b6258ffa



https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa

ITOKOs

93

94

PaBHOBecHOE TemoBoe
U3Iy4eHUe

3akoH cMenieHus Buna

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

bu6mmoreka LIOK https://m.edsoo.ru/1c5ff752

95

96

97

T'unore3a M. Ilnmanka o
kBaHTax. POTOHBI

DHEprus ¥ UMITYJIbC
dboToHa
®doroaddext. OnbIThI

A.T. Cronerona.
3akonbl poTtorddekra

bubnmoreka [{OK https://m.edsoo.ru/a5ffa218

bu6mmoreka LIOK https://m.edsoo.ru/7fb307ec

bubmuoreka [{OK https://m.edsoo.ru/8c68e5b9

98

YpaBHeHue
DHHIITEHA UTS

dororddexra.

"Kpacnas rpanuma"

dororddekra

bubnmoreka [{OK https://m.edsoo.ru/01ef4556

99

[laBienue ceera.
Omnprre! [1. H.
JleOeneBa

bubnuoteka [{OK https://m.edsoo.ru/64b4f966

100

101

102

BosHoBEIE cBOMCTBa
YaCTHII

Bounsb! ne bporins.
JlmiHa BOJIHEBI /i€
bpoiins u pasmepsl
00J1aCTH JIOKATU3a1H
JBUKYIIEIHCS YaCTHIIbI
Kopnyckynsapao-
BOJIHOBOM Tyallu3M

bubnuoteka [{OK https://m.edsoo.ru/f59cfcec

bu6nmoreka [{OK https://m.edsoo.ru/5df8bafl

bubmuoreka I{OK https://m.edsoo.ru/8ccab62a



https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a

103

Hudpaxius
9JIEKTPOHOB Ha
KpHCTaJLIax

but6mmoreka LIOK https://m.edsoo.ru/30dbal8c

104

Creruduka
U3MEPEHUI B
MHUKPOMHUPE.
CooTHOIICHUS
HEOIpeeIEHHOCTEN
I'eitzenbepra

bubnmoreka [{OK https://m.edsoo.ru/65783dec

105

Pemenne rpaduyeckmnx
3a7a4

bubmuoreka I{OK https://m.edsoo.ru/e70195bd

106

107

108

109

Penrenune pacu€THbix
3a/1a4

KoHTposbHas padota
mo TeMaM: "OCHOBBI
CTO",
"KopnyckysipHo-
BOJTHOBOM JTyanu3m"
OMBITE IO
HCCICA0BaHUIO
CTPOEHHUSI aTOMa.
ILnanerapnas Moaenb
atoma Pesepdopna

ITocrynarer bopa

bubnmoreka [{OK https://m.edsoo.ru/ee9b3182

bubmuoreka [{OK https://m.edsoo.ru/c3de891a

bubmuoreka [{OK https://m.edsoo.ru/312b750a

bubnmoreka [{OK https://m.edsoo.ru/404dfa9a

110

Buner ciekTpos.
Cnextp ypoBHEN
SHEPIUM aTOMa
BOZIOpOAA

bu6mmoreka IIOK https://m.edsoo.ru/cf74blla



https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a

111

CrioHTa"HHOE U
BBIHYKJICHHOE
U3JTyYeHUE CBETa

bu6mmoreka LIOK https://m.edsoo.ru/f945d85¢c

112

113

114

Jlazep

Hyxknonnas Mojenn
snpa ['elizenOepra-
NBanenko. 3apsan u

MacCCOBOC 4YHMCJIO dapa.

N30TONEL.
PammoakTuBHOCTH

3aKkoH
pPaZ0aKTUBHOTO
pacrnaga. CBoiicTBa
MOHU3UPYIOLIETO
n3iydeHus. Bnusaue
pPaaIuoOaKTUBHOCTH Ha
JKUBBIE OpPTraHU3MBI.
Jo3umerpus

bubnmoreka [{OK https://m.edsoo.ru/2288a0c4

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

bubnmoreka [{OK https://m.edsoo.ru/aab98bef

115

DHeprusi CBI3u
HYKJIOHOB B Si/Ipe.
SInepHble CUITBL.
Jedext maccol sapa.
SnepHbie peakiuu.
SnepHbie peakTOPHI.
[TpoGnembr
YIPaBIIIEMOTO
TEPMOSJICPHOTO
CHHTE3A.
DKOJIOTHYECKUE

bubnmoreka [{OK https://m.edsoo.ru/ff1758d0



https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0

aCIEKThl Pa3BUTHS
AJIEPHOMN SHEPTETUKH

116

Meroas! perucrpanuu
Y UCCJIeIOBAHUS
3JIEMEHTapHbBIX
YaCTHII.
DyHIaMeHTaIbHbIE
B3aUMOJICUCTBUSL.
bapuonsl, Me30HBI U
JIENTOHBI.
[Ipencrasnenue o
CranmapTHO# MoOJIemH.
KBapk-riroonHas
MOJIEb aIJPOHOB

bubmuoreka [{OK https://m.edsoo.ru/lac08a5b

117

®du3suka 3a npeaenamu
CranmapTHOI MOJIemH.
Témuas marepus u
TEMHAs DHEPTHUSL.
EnuncTBO dusnueckoit
KapTUHBI MUpa

bubnuoteka [{OK https://m.edsoo.ru/c026fd37

118

119

Oransl pa3BUTHA
aCTPOHOMHH.
3HayeHue aCTPOHOMUU

[IpumenumocTs
3aKOHOB (pU3MKH IS
00BSICHEHUS IPUPOIBI
KOCMHYECKHX
00BEKTOB. MeToabI
ACTPOHOMUYECKHUX

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

bu6mmoreka IIOK https://m.edsoo.ru/39c¢44028



https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028

HUCCIIENOBaHUI

120

CoBpeMeHHbIE
ONITHYECKUE
TEJIECKOITHI,
pPaznoTENEeCKOIIBL,
BHeaTMoc]epHas
aCTPOHOMHUS

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

121

Bun 3Bé3aH0r0 Heba.
CozBesausl, spKue
3BE3/1bl, INIAHETHI, UX
BUJMOC IBIIKCHHE

bubnmoreka [{OK https://m.edsoo.ru/aac588eb

122

ConHeyHas cucTeMa.
Connue. CoHeuHas
aKTUBHOCTL. VICTOUYHUK
sHepruu CoJiHIA U
3BE3/]

bubnmoreka [{OK https://m.edsoo.ru/22748eb4

123

3BE3/bI, UX OCHOBHBIE
XapaKTePUCTHUKHU.
Huarpamma
"crieKTpasIbHBIN Ki1acc
— CBETUMOCTB"

bubnuoteka [{OK https://m.edsoo.ru/42169944

124

125

3Be3 16l TIIaBHOMI
[IOCJIEI0BATEILHOCTH

BnytpenHee ctpoeHue
3B&311. COBpEMEHHbIE
MIPEJICTaBICHHUSI O
MIPOUCXOXKICHUN U
ssosrrory ConHIa u
3BE3]1. DTaIbl )KU3HU

bubnuoteka [{OK https://m.edsoo.ru/b3ch766¢

bubnmoreka [{OK https://m.edsoo.ru/d09da494



https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494

3BE3]

126

Maineunsiii [1yTe —
Hama ["anaktuka.
Turbl rajakTuk.
Yépuble ObIpHI B sApPax
rajakTHUK

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

127

Bcenennas.
Pacumpenue
Bcenennoii. 3akoH
Xab6ma. Teopus
bonpuioro B3peiBa.
PenukroBoe
U3JIyYeHUe

bubnmoreka [{OK https://m.edsoo.ru/3dbdf0d2

128

Macmrradnas

cTpykTypa Beenennon.

Meraranaktuka

bubmuoreka I{OK https://m.edsoo.ru/ce234633

129

130

Hepeménneie
POOJIEMBI
aCTPOHOMUHU

Ddusznueckuit
MPAKTUKYM T10 TEME
"UccnenoBanue
MarHUTHOTO MO
MMOCTOSIHHBIX
MarHuToB" MIIHN
"UccmeqoBanue
CBOICTB
dbeppomarueTukos"
i "Uccienosanue

bu6mmoreka IIOK https://m.edsoo.ru/d37d9ffe

bubnuoteka [{OK https://m.edsoo.ru/67361aef



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

JIEUCTBUSA
MOCTOSTHHOTO MarHUTa
Ha paMKy C TOKOM"

131

Dusznyeckui
MPaKTUKYM I10 TEME
"U3mepenue cuiibl
Awmmnepa" wim
"U3yuenue
3aBUCHUMOCTH CHJIBI
Awmmepa oT cuibl Toka"
uin "OnpeneneHue
MarHUTHOW MHAYKIIMH
Ha OCHOBE U3MEPEHUS
cuibl Amnepa"

bubmuoreka [{OK https://m.edsoo.ru/fcae91e9

132

duznyeckuit
MPaKTUKYM T10 TEME
"UccnenoBanue
SIBJIEHUS
ANEKTPOMATHUTHOMN
WHIYKUIUU" WK
"Onpenenenue
WHAYKIIMA BUXPEBOTO
MardHMTHOTO 1oasa"

https://m.edsoo.ru/c36658da

133

duznueckuit
MPaKTUKYM I10 TEME
"UccnenoBanue
SIBJICHUS
CaMOMHIYKIUHU" WIH
"Cbopka Mozaenu

bubnmoreka [{OK https://m.edsoo.ru/b8fb6391



https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391

AJIIEKTPOMATHUTHOTO
reneparopa"

134

Dduznueckuit
MPaKTUKYM I10 TEME
"N3mepenue nepuoja
CBOOOIHEIX KOJIE€OaHUH
HHUTSHOTO U
MPY>KUHHOTO
MasATHHUKOB"

bubnmoreka [{OK https://m.edsoo.ru/5d159d35

135

Ddusznueckuit
MPAKTUKYM I10 TEME
"[IpeobpazoBanme
SHEPTUU B MPY>KUHHOM
MasTHHKE"

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

136

Dduznmueckuit
MPaKTUKYM T10 TEME
"UccnenoBanne
MEPEMEHHOTO TOKa
yepes
MOCIIEIOBAaTEIIFHO
COCINHEHHBIC
KOH/JIEHCATOP,
KaTyIlIKy U pe3uctop”
nnn "UcciaenoBanue
paboThl UCTOYHUKOB
CBETAa B 1IN
MEepEMEHHOTr0 ToKa"

bubnuoteka [{OK https://m.edsoo.ru/89dc2d90

137

duznueckui
MPAKTUKYM 110 TEME

bu6mmoreka IIOK https://m.edsoo.ru/b100661a



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a

"N3yuyenue
rapamMeTpoOB 3BYKOBOM
BOJIHBI"

138

139

140

Dusznyeckui
MPaKTUKYM I10 TEME
"N3mepenue
MoKazares
npeaomMIIeHUs cTekia"
nn "[lonyuenue
HU300pakeHUS B
CUCTEME U3 IJIOCKOTO
3epKajia v JUH3bI"

duznyecKuit
MPAKTUKYM I10 TEME
"UccneqoBanue
3aBUCUMOCTH
dboxycHOTO
paccTosiHus OT
BeIeCTBA (HA IPUMEPE
KUJKHUX JTUH3)" HIN
"U3mepenue
dboxycHoro
paccTostHus
paccenBaroIuX JINH3"

Dduznueckuit
MPaKTUKYM I10 TEME
"HaOmronenue

T paKIuy,
uHTep(epeHH U

bu6mmoreka LIOK https://m.edsoo.ru/42569eal

bubnuoteka [{OK https://m.edsoo.ru/b879fb3f

bubnmoreka [{OK https://m.edsoo.ru/8b7ac737



https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737

noJisipu3anuu ceera”

141

142

dusnueckuit
MPAKTUKYM I10 TEME
"Onpenenenue
UMITYJIbCA ¥ SHEPTUU
PENSITUBUCTCKUX
yacTuil (1o
dboTorpadusM TpEeKOB
3apsHKEHHBIX YACTHIL B
MarHuTHOM ToJie)"

dusznyeckuit
MPAKTUKYM I10 TEME
"U3mepenue
nocrosinHoi [Tnanka
Ha OCHOBE
UCCJIEIOBAHMUS
doTtordpdexra" nnm
"Uccnenoanue
3aBUCUMOCTH CHJTBI
TOKA 4Y€pe3 CBETOUO
OT HaIpsHKeHUs "

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

bubnuoteka [{OK https://m.edsoo.ru/eb916f82

143

Dduznueckuit
MPaKTUKYM T10 TEME
"UccmeqoBanue
CIIEeKTpa
Pa3peKEHHOTO
aTOMapHOI0 BOJOpoOAa
Y U3MEpPEHUE
MMOCTOSTHHOM

bubnmoreka [{OK https://m.edsoo.ru/ec651eb8



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8

Pun6epra"

144

145

dusznyeckuit
MPaKTUKYM I10 TEME
"UccnemoBanue
paznoakTUBHOTO (poHA
C HCIOJIL30BaHUEM
no3umerpa' win
"U3yuenue
MOrJIoIIeHus OeTa-
YaCcTHULl AJTIOMUHUEM"

Dduznmueckuit
MPAKTUKYM I10 TEME
"HaOaronenus
3BE31HOrO Heba
HEBOOPYKEHHBIM
IJ1a30M C
HCIOJIb30BaHUEM
KOMITHIOTEPHBIX
MIPUWIOKEHUH IS
onpeeraeHus
MOJI0KEHHUS HeOESCHBIX
00BEKTOB Ha
KOHKpPETHYIO JIaTy:
OCHOBHEIC CO3BE3IH
CeBepHOro
MOJTYIIIAPHS U SIPKUe
3BE3IBI" MITH
"HaOmroaeHus B
teneckon JIyHsl,

bubnmoreka [{OK https://m.edsoo.ru/c3dabe6e

bubmuoteka I{OK https://m.edsoo.ru/1072021e



https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

IJIaHET, TYMaHHOCTEN
U 3BE3IHBIX
CKOIIeHuH"

146

147

O6o0mmeHue u
CHCTeMaTU3aIUs
3Hanuil. Ponb ¢pusuku
Y aCTPOHOMUH B
SKOHOMMYECKOM,
TEXHOJIOTHYECKOM,
COLIMAJIBLHON U
THYECKOHU cepax
JIEATCIbHOCTH
YyeaoBeKa

O06o0061IEHNE U
CUCTEMATH3aLM
3HaHuM. Posib u MecTo
(GU3HUKN U aCTPOHOMUHU
B COBPEMEHHOM
Hay4YHOU KapTHHE
Mupa

bubmuoreka [{OK https://m.edsoo.ru/ad6ddeed

bubnuoteka [{OK https://m.edsoo.ru/18f19f7¢c

148

0O00011eHue u
cUCTEeMaTH3aIHs
3HaHuM. Poib
¢buznueckoit Teopuu B
dbopMupoBaHUU
IpeJCTaBICHUN O
¢bu3nueckoil kapTrHe
MHpa, MECTO
buznyecKoil KapTUHBI

bubnmoreka [{OK https://m.edsoo.ru/e7d400f4



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4

149

MUpa B 0011EM pATy
COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIpEJCTaBICHUN O
IpupoJIe

O0o0061IeH e U
CHCTEMaTH3allHs
3HAHUM IT0 TEME
"KunemaTtuka"

bu6mmoreka LIOK https://m.edsoo.ru/b032fc4b

150

O0o061IeHNE U
CHCTEMAaTHU3aLUs
3HAHHUH 10 TEME
"KunemaTtuka"

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

151

O0o061IeHNE U
CHCTEMAaTH3allHs
3HAHHH 10 TEME
" Ilmaamuka"

bubnmoreka L{OK https://m.edsoo.ru/2dfbafcs

152

0O00011eHue u
CHCTEMAaTH3allHs
3HAHUH 110 TEME
"Craruka TBEpAOIo
Tena"

bubnuoteka [{OK https://m.edsoo.ru/3ccad82e

153

0O00011eHue u
CHCTEMAaTH3allHs
3HAHUH 110 TEME
"3aKOHBI COXpaHEHUs B
MexaHuke"

bubnuoteka [{OK https://m.edsoo.ru/32a4d1a0

154

0O000meHne n
CUCTCMaTHU3aIuAa

bu6mmoreka IIOK https://m.edsoo.ru/ed440ca8



https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8

155

156

157

158

159

3HAHUM 10 TEME
"OCHOBBI
MOJIEKYJIIPHO-
KUHETHYCCKOU
Teopun"

O0o0061IeH e U
CHCTEMaTH3allHs
3HAHUM IT0 TEME
"TepMmoHaMuKa.
TenmoBrle MalTuHEL"

O06o6mIeHne u
CUCTeMaTH3aIHs
3HAHUM 1O TeMe
"ArperaTHble
COCTOSTHUSI BEIIECTRA.
®a3oBbIe IEPEXOIbI"

O06o06mIeH e U
CHCTEMAaTHU3alHs
3HAHUM I10 TeMe
"OnexTpuueckoe noiue"

0O00011eHNEe U
CHCTEMAaTHU3alIHs
3HAHHUH 10 TEME
"TlocTOAHHBIN
ANEKTPUUECKUI TOK"

0O00011eHne n
CHCTEMAaTHU3allHs
3HaHui mo Teme "Toku
B Pa3JIMUYHBIX cpenax”

bu6mmoreka LIOK https://m.edsoo.ru/c63f7¢10

bubmuoreka [{OK https://m.edsoo.ru/1d36b5b1

bubmuoteka [{OK https://m.edsoo.ru/3bf0def9

bubmuoteka [{OK https://m.edsoo.ru/71453ee6

bubmuoreka [{OK https://m.edsoo.ru/3d40077a



https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a

160

O06o0061IEHNE U
CUCTEMAaTH3aLUA
3HAHWUH 10 TEME

"MarautHoe mnoJe"

bu6mmoreka LIOK https://m.edsoo.ru/3b4c06ae

161

162

163

164

Pe3epBHbIit ypoK.
O0o0061IeH e U
CHCTEeMaTH3aIus
3HAHUM IT0 TEME

"DJIeKTpOMAarHuTHas

UHIyKUIUs"
Pe3epBHbIit ypoK.
O06o0061IEHNE U
CHCTEMAaTH3allH
3HAHHUH 10 TEME
"MexaHndecKkue
KoyicOaHus"

PesepBHbIit ypoK.
O06o06mIeH e U
CHCTEeMaTHU3alus
3HAHUH IO TEME

"DJIeKTPOMarHUTHBIC

KosicOanusa"

PesepBHbIit ypoK.
O6006menue u
CHUCTeMaTU3aLUs
3HAHUU 1O TeMe

"MexaHn4yecKue U
3JIEKTPOMAarHUTHBIE

BOJIHBI"

bu6mmoreka LIOK https://m.edsoo.ru/053e2248

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

bubmuoreka [{OK https://m.edsoo.ru/5e2bb83d

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



https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd

165

166

167

168

169

170

Pe3epBHbIit ypoK.
0O0001eHEe 1
CHCTEeMaTH3aIus
3HAHUM IT0 TEME
"OnTuka"

Pe3epBHbIit ypoK.
0O0001EeHuEe 1
CHCTEeMaTH3aIus
3HAHHUH 10 TEME
"Ocnorl CTO"

Pe3epBHbIit ypoK.
O06o0061IEHNE U
CHCTEeMaTH3aIus
3HAHHUH 10 TEME
"Kopnyckynsipao-
BOJTHOBOM JTyanu3m"
PesepBHbIit ypoK.
O06o06mIeH e U
CHCTEMAaTHU3alIHs
3HAHUM 10 TeMe
"duzuka aroma"

PesepBHbIit ypoK.
O06o06mIeH e U
CHCTeMaTHU3alus
3HAHUM I10 TeMe
"du3nka aTOMHOTO

AApa 1 3JIEMCHTAPHBIX

gactur"

Pe3epBHBIit ypoOK.

bu6mmoreka LIOK https://m.edsoo.ru/52ad1603

bu6mmoreka LIOK https://m.edsoo.ru/5beclc65

bubmuoteka I{OK https://m.edsoo.ru/f7¢59d38

bubmuoteka [{OK https://m.edsoo.ru/1f511654

bubnmoreka [{OK https://m.edsoo.ru/905c5ce0

bubmuoreka I{OK https://m.edsoo.ru/2bffb94c



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

O0o061IeH e U
CHCTEMAaTH3aLHs
3HAHUM IT0 TEME
"JJIeMEHTHI

actpoduzuxu"

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

170

16







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kox
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOIA
0o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero o01ero odpa3oBaHusi

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHON HayYHOW KapTUHBI MUPA, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uuThIBaTH TpaHUIBl NPUMEHEHHS W3YYCHHBIX (U3NYECKUX MOJEINeH:
MaTepuaibHas TOUKa, MHEpLUaJIbHAas cucTeMa OTC4€Ta, abCOIIOTHO TBEPIOE
TEJIO0, UJICAIBHBIN ra3; MOJEIN CTPOCHHS I'a30B, JKUIAKOCTENW U TBEPABIX TEll,
TOYECUHBIN AJIEKTPUUYECKUM 3apsil — IPU pelIeHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacno3naBate ¢u3nveckue sBiIeHUs (TIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB ~MEXaHUKH, MOJIEKYISIPHO-KHHETUUYECKOH TEOpUU  CTPOEHUs
BEUIeCTBA M JJIEKTPOJAWHAMUKHM: pPABHOMEPHOE U PAaBHOYCKOPEHHOE
IpSIMOJIMHENHOE JBU)KEHHME, CBOOOJHOE IMaJeHUe TeJl, MABWKEHHUE 10
OKpPY>KHOCTH, HMHEpLHMs, B3aumojeiictBue Ttei; Auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE KUJIKOCTEH U TBEPABIX TN, U3MEHEHUE 00bEMa Ten
OpU HarpeBaHuu (OXJIQXKJEHHM), TEMJIOBOE pAaBHOBECHE, HCIAPEHHUE,
KOHJCHCALlNs, IUIABJICHNE, KPUCTAJUIN3aLMsl, KUIIEHUE, BIA)KHOCTh BO3/1yXa,
MOBBILICHHUE JIaBJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPBITOM COCY/IE, CBA3b
MEXy IapaMeTpaMH COCTOSTHHS raza B M30NPOLECCax; dIEKTPU3ALUs Tell,
B3aUMOJICVCTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE JBM)KEHHUE, UCIONb3YsI (PU3NUECKUE BEIUYHHBIL:
KOOPJIMHATA, IIyTh, [IEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIa,
UMITyJIbC ~ TEJla, KWHETUYEeCKas DJHEprus, IOTCHIUalIbHAsA DJHEPIHs,
MexaHuyeckass paboTa, MeXaHUWYecKass MOIIHOCTh; TIpU  OINHUCAHUU
MPAaBWIBHO TPaKTOBaTh (PM3MUYECKUN CMBICI HCIOJIb3YEMBIX BEIUYMH, UX
0003HAaYeHMs] W €IWHUIBI, HaXOAWUThb (OPMYJIbI, CBS3BIBAIOLIUE JIAHHYIO
(GU3NUECKyI0 BETUUMHY C IPYTHMMHU BEIMYMHAMU

10.5

10.6

OnuceiBaTh U3yYEHHbIE TEIUIOBBIE CBOMCTBA TN M TEIUIOBHIE SIBJICHUS,
UCHONB3YS (hU3MUECKHEe BETMUYMHBIL: JaBJICHHUE rasa, Temieparypa, CpeaHss
KUHETHYecKast SHEprus Xa0THUYECKOTO JIBUKCHUS MOJIEKYI,
CpeIHEKBaJIpaTUyHasi  CKOPOCTh  MOJIEKYJ,  KOJHMYECTBO  TEIUIOTHI,
BHYTPEHHSAS JHEprusi, pabora raza, KOd(QQHUIUEHT MOJE3HOrO JEHCTBUA
TEIUIOBOTO JABHUTraTeNsl; MPU OMMCAHUN MPABUIBHO TPAKTOBATH (PU3NYECKUN
CMBICJI UCHOJBb3YyEMbIX BEIMYUH, UX O0O3HAYEHUS W €AWHUIBI, HAXOIUThH
(dopMyIbl, CBS3bIBAIOIIME TaHHYIO (DU3UYECKYI0 BEIUYMHY C JAPYTUMH
BEJIMYMHAM

OnucelBaTh  M3YyYEHHBIE  JJIEKTPUYECKME  CBOWCTBA  BEIIECTBA U
AIIEKTPUYECKHUE SIBICHUS (TIPOLECCHI), UCHOb3Ysd (PU3MUECKUE BEITUYHHBI:




10.7

ANEKTPUYECKUN 3apsill, DJIEKTPUUYECKOE TMOoJie, HaNpsHKEHHOCTh IO,
MOTEHIIMaN, Pa3HOCTh MOTEHIIMAJIOB; MIPHU ONKMCAHUU MPABUIHHO TPAKTOBATh
(bu3nYeCKuit CMBICI UCTIOIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIlBaTh (POPMYJIbl, CBA3BIBAIOIIME TAaHHYIO (U3UYECKYIO0 BEIMYHHY C
JIPYTUMH BeTMYMHAMHU

AHATM3UPOBATH (PU3NYCCKUE MPOLIECCHI U SBJICHUS, UCTIONB3YST (PU3NICCKUE
3aKOHBI W TPUHIMUIIBL 3aKOH BceMupHoro TaroteHus, |, Il u Il 3axonbI
HeloTOHA, 3aKOH COXpaHEHUS MEXaHWYCCKOW IHEPIHH, 3aKOH COXpPaHCHHS
UMIYJIbCA, TMPUHIMUI  CYNEPHO3UIMK  CHJI, TPUHIMI  PaBHOIPABHS
WHEPIHUATBHBIX CUCTEM OTCYETA; MOJICKYJIIPHO-KHHETHYECKYIO TEOPHIO
CTPOCHHS BEIIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEIHEH KUHETHYECKOMN
SHEPruM TEIUIOBOTO JIBUKEHHUS MOJIEKYJ ¢ aOCOJIIOTHOM TeMIlepaTypoH,
NEPBBId  3aKOH TEPMOJUHAMHKH; 3aKOH COXPAHCHHS DJICKTPUYECKOTO
3apsna, 3akoH KysoHa; mpu 3TOM pa3iuyarh CIOBECHYIO (OPMYJIUPOBKY
3aKOHa, €r0 MaTeMaTHYECKOE BBIPAKECHUE W YCIIOBHS (TPaHUIBI, 00JIACTH)
PUMEHHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuuyaTh  yCIOBUS HMX  0€301acHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKU3HU

10.9

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUU |
MponecCoOB C UCIIOJb30BAHUEM ITPSAMBIX U KOCBCHHBIX I/ISMepeHHfI; IIpu 5TOM
dbopmynupoBaTh podaeMy (3a7a4dy) U THUIOTE3y YU4EOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000PYIOBaHUS, TPOBOJIUTE OTIBIT
1 (GOpMYJIMPOBATH BHIBOJIBI

10.10

10.11

10.12

10.13

10.14

Ocy1iecTBIATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMpATh ONTHMAIbHBIA CHOCOO M3MEpPEHUS U MCMOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCHMOCTH  MEXIy (PU3WYECKUMH  BEIMUYMHAMHU C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUW; MpU OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpOBaTh  pe3yJbTaThl  MOMYyUYEHHOW  3aBUCHUMOCTHU
GU3NMYEeCKUX BEIUYMH B BHJE TAaOMUI[ U TpaduKOB, N€JaTh BBIBOJIBI I10
pe3yabTaTaM UCCae0BaHUs

Cobmronats mpaBuia 0€30MacHOrO TpyAa MPH MPOBEJICHUN UCCIICAOBAHHH B
paMkKax  y4eOHOrO  SKCIEpHUMEHTa, y4eOHO-MCCIIeOBATENbCKONM U
IPOEKTHOH AEATENbHOCTU C UCIOIb30BAHUEM U3MEPUTENBHBIX YCTPOICTB U
1abopaTopHOro 00opy10BaHuUs

Pemate pacuérHble 3aaud C SBHO 3aJaHHON (DU3MUYECKON MOJEINbIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4l BBIOUPATh (PU3NYECKYIO MOJIENb, BBIACIATh (PHU3UUECKIE BEIUYUHBI
U QopMyIbl, HEOOXOAWMBIE [Isi €€ pelIeHHs, MPOBOAUTH pPAacuéThl U
OIICHUBATH PEATHHOCTh MOTYUYEHHOTO 3HAUYCHHS (PU3HUECKOM BEIIMUNHBI

Pemars Ka4eCTBECHHbIE 3a7a4H: BBICTPanBaTh JIOTUYECKH
HENPOTUBOPEUMUBYIO ILENMOYKY PpACCYKICHHM C ONOPOM Ha H3YyYEHHBIE




3aKOHBbI, 3dKOHOMCPHOCTU U (I)I/I3I/I‘IGCKI/IG SIBJICHUA

10.15

Hcnonb3oBaTh  HpU  pelleHMH  Y4eOHBIX  3a7ad  COBPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJOTUM Ui TOHMCKA, CTPYKTYPHPOBAHUS,
UHTEpPIIPETAllUM U TPEACTABICHUS Y4YeOHOM UM  HAy4yHO-TIONYJIIPHOU
uHpOpPMALIUK, TOJYYEHHOM U3 pa3IMYHBIX HCTOUYHUKOB, KPHUTHUYECKH
aHATM3UPOBATH MOJTydaeMylo HHPOPMAIIUIO

10.16

10.17

10.18

[TpuBOIUTH IPUMEPHI BKJIJIa POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, OOBSCHEHHE TIPOIECCOB OKPYXKAIOIIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUHI

Hcnonp30BaTh TEOpETUYECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOW KHU3HH
s oOecrieueHrss O€301ACHOCTH TIPH  OOpalleHHH C MpuOopaMHu H
TEXHUYECKUMHU YCTPOHCTBaMU, JUIsl COXPAHEHUS 3J0POBBS M COOJIOJACHUS
HOPM SKOJIOTUYECKOTO TTOBEICHUS B OKPYXKAOIIEH cperie

PaGoTate B rpynme C BBINOJIHEHUEM Pa3JIMYHBIX COIMAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYIIIbI, PAIIMOHAIBLHO PaCHpPEACIsaTh O0SI3aHHOCTU U
IUIAHUPOBATh JCATEIBHOCTh B HECTAaHIAPTHBIX CHUTYalMsIX, aJCKBaTHO
OLICHWBATh BKJAJ K&KIOTO W3 YYaCTHUKOB TPYIMIbI B pEIICHHUE
paccMmaTpuBaeMoi mpooOIeMbI

11 KVIACC

Kon
NpoBepPsSIEeMOro
pe3yiabTarta

111

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeJILHOI MPOrPaMMBbl CpeIHero 001ero 00pa3oBaHus

JleMoHCTpHpOBaTh Ha MpUMEPAX POJib U MeCTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHON HAYYHOU KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
U TEXHOJOTHH, B IPAKTHUUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKON KapTHUHBI MUpa

11.2

VYuuThiBaTh TpaHUILIBI MPUMEHEHHUS HM3YYEHHBIX (PU3NUYECKUX MOJEINeH:
TOYEYHBIM JIJIEKTPUYECKUHN 3apsf, sAepHas MOJENIb aToMa, HYKJIOHHAs
MOJIeIb aTOMHOTO sJIpa MPH pelieHnH (PpUu3nueckux 3agad

11.3

Pacno3naBath (uznueckue sBIeHUS (MPOLECcChl) U OOBACHATh UX Ha OCHOBE
3aKOHOB OJICKTPOJMHAMHUKH W KBAaHTOBOW (HM3UKH: DIICKTPUYECKAs
POBOUMOCTb, TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE CHCTBUSI
TOKa, B3aMMO/ICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAS MHIYKIUS, ICHCTBHE
MarHUTHOTO TIOJISE HAa TMPOBOJHHK C TOKOM U JBHXKYIIUHCS 3apsn,
AIIEKTPOMarHUTHBIC KOJIeOaHMsI " BOJIHBI, IPSMOJIMHEHHOE
pacnpoCTpaHeHHE CBETa, OTPaKEHHE, NpEeIOMIICHHE, WHTepdepeHIHs,
nudpakiys U MoJspU3anus CBETa, AUCIEPCHs CBETa, (POTOIINEKTPHUCCKUN
abdekt (PporodrddexT), cBETOBOE NaBiIeHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aTroMa  BOJOpOJA,  CCTeCTBEHHAas M  HWCKyCCTBEHHas




pPaanoOaKTUBHOCTDb

11.4

OnwuceIBaTh U3yYEHHBIC CBOWMCTBA BEIIECTBA (DJICKTPUYECKHUE, MATHUTHBIC,
OIITUYCCKHUC, SJICKTPUYICCKYTO MMpOBOAUMOCTD Pa3JIMIHBIX CpCII) n
AIIEKTPOMArHUTHBIE  SIBICHHUS  (IIPOIECCHI), HCIONB3YS  (U3UUECKUE
BEJIMYMHBI: JICKTPUUYCCKUN 3apsi]], CHIIa TOKA, SJEKTPHUECKOE HANPsIKEHNUE,
AJIIEKTPUYECKOE COMPOTUBIICHHE, pa3HOCTh noteHnuanos, JJIC, pabora
TOKa, WHIYKIMS MarHUTHOTO Tojis, cuia Awmmepa, cwia JlopeHia,
WHJIYKTUBHOCTh KATYIIKH, SHEPTHS 3JCKTPUYECKOTO U MarHUTHOTO TIOJICH,
NEepUOJl U YacToTa KOJICOaHWH B KOJIeOATEIBHOM KOHTYpE, 3aps M CHja
TOKA B TIPOIECCE TapMOHMUYECKHX JJICKTPOMArHUTHBIX KOJICOAHUH,
(GOKyCHOE pacCTOsSsHHE U ONTHYeCKas Cujia JUH3bI; [P ONUCAHHUH
IMMpaBUJIbBHO TPAKTOBATb q)H3HqCCKHﬁ CMBICJI HCIIOJIb3YEMBIX BCIIMYMWH, HUX
0003HAUCHHSI W EIUHMIIBI, YKa3bIBaTh (OPMYJIbI, CBA3BIBAIOIINE JaHHYIO
(U3NYECKYIO BEIMYUHY C IPYTUMU BEIMUYMHAMU

11.5

OnuceiBaTh HM3y4YeHHbIE KBAHTOBBIC SIBJICHHS M MPOIECCHI, HCIOIb3YS
du3nUecKue BEIUYHHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI
M YacToTa CBETAa, SHEPrUs M HMITyJbC (OTOHA, TMEPHOA IOJIypacraja,
SHEPrUsi CBS3M ATOMHBIX SJI€p; MPH OMUCAHUU MPABUIBLHO TPAKTOBATH
(U3UYECKUN CMBICI UCTIONB3YEMbIX BEIMYMH, UX 0003HAUCHHUS U €IUHULIBI;
yKa3bIlBaTh (POpPMYJIbI, CBA3BIBAIOIIME TAaHHYIO (U3UYECKYIO0 BEIHYUHY C
JIPYTMMH BETUYMHAMHU, BEIUUCIISITH 3HAUeHUE (PU3NYECKOM BETUYMHBI

11.6

11.7

11.8

AHanu3upoBaTh (pU3NUECKHUE MPOIECCHI U SBJICHUS, UCHOIb3Ys (PU3NUECKUe
3aKOHBl W MPUHLOUIBL 3akoH OMa, 3aKOHBI IIOCIEI0BaTENbHOIO U
HapajyIeIbHOTO COEAMHEHUs NTPOBOJHUKOB, 3aKoH Jlxxoyns — JleHna, 3aKoH
JIEKTPOMArHUTHOW MHAYKIMH, 3aKOH INPSMOJIMHEHHOIO pacipOCTPaHEHUS
CBETa, 3aKOHBI OTPAJKEHUS CBETA, 3aKOHBI NPEJIOMIICHUS CBETAa, YPaBHEHUE
OiHmTeitHa a8 QoTodddexTa, 3aKOH COXpaHEHUs DSHEPruH, 3aKOH
COXPAaHEHHUs MMITYJIbCa, 3aKOH COXPAHEHHUs DJIEKTPUUYECKOTO 3apsja, 3aKOH
COXPaHEHMsI MACCOBOIO 4YHCla, MOCTYNaThl bopa, 3aKOH pajgrOaKTHUBHOIO
pacnaja; IpuU 3TOM pa3iavyaTh CIOBECHYH0 (DOPMYJIUPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BbIpaXXEHHWE M ycjoBHs  (TpaHMIbI,  oO1acTh)
NPUMEHUMOCTH

OnpenensTh HampaBlIeHHE BEKTOpa HWHAYKIMM MArHUTHOTO  TOJS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTh H300pakeHHE, CO37aBacMOE IJIOCKHM 3€pKajoM,
TOHKOM JIMH30U1

11.9

BrimmonuaTe OKCIICPUMCHTBI IIO0 HCCICAOBAHHIO (1)I/I3I/I'-ICCKI/IX SIBJICHUA U
MMpoNHeCcCOB C UCITOJB30BAHUEM ITPAMBIX H KOCBEHHBIX I/ISMepeHHI;'I; IIpu 5TOM
dbopmynupoBaTh podaeMy (3a1a4y) ¥ THIOTE3y YU4eOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO 000PYyIOBaHUS, MPOBOJUTEH OIBIT
1 GOPMYIIUPOBATH BBHIBOJIBI

11.10

OcymiecTBISITh MPSMbIE U KOCBEHHBIE M3MEpPEHUs (PU3UYECKUX BEIIMYWH;
IpU 3TOM BBIOMpPATh ONTHUMAJIbHBIA CHOCOO M3MEpPEHUsT U MCHOJIb30BaTh




U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (DM3UYECKUX BEJIMYUH C HUCIOJIb30BAHUEM
OPSMBIX U3MEPEHUH; TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH
pe3ybTaThl TOJYYEHHONW 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BHJIE
TaOIMI U TPaUKOB, AETATh BBIBOAKI 110 pE3yJIbTaTaM HCCIeIOBAHUS

Cobmoath mpaBuiia 0€30MacHOTO TPyAa MPH MPOBEACHUH UCCIICIOBAHUIT B
paMKax  y4eOHOTrO  3KCIEPUMEHTa, Y4eOHO-HCCIICOBATEIILCKOW U
HpOGKTHOf/’I ACATCIBHOCTH C UCIIOJIb30BAHUCM U3MCPUTCIILHBIX YCTpOﬁCTB u
1ab0paTopHOTO 000PYTOBaAHUS

Pemate pacuérHple 3aaud ¢ SBHO 3aJaHHON (DU3MYECKON MOJENbIO,
UCIIONB3Ys (PU3MYECKUE 3aKOHBI M MPUHIIMITBI; HA OCHOBE aHAJIM3a YCIOBUS
3aauM BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACTATh (PU3UUECKHE BEIUYUHBI
U (QopMyJbl, HEOOXOAWMBIE JUIsi €€ pelmIeHHs, MPOBOAUTH PAcu€Thl U
OIICHUBATH PEATbHOCTh IMOJIYYCHHOTO 3HAYCHHSI (PH3UIECKON BETHUHHBI

Pematn Ka4CCTBCHHBIC 3aJa4du: BBICTPAanUBaATb JJOIT'M4YCCKHU
HCIIPOTHUBOPCUUBYIO IICIIOYKY paccymneHHﬁ C OHOpOﬁ Ha H3YUYCHHBIC
3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘16CKI/IG SABJICHUA

Hcnonp3oBaTh  MHpuU  peUIeHHMH  y4eOHBIX  3aJad  COBPEMEHHBIE
UH(GOPMALMOHHBIE  TEXHOJOTHMH  JUIi  TIOUCKa, CTPYKTYpPUpPOBaHUS,
UHTEpPIPETAllMM U TPEACTaBICHUS Y4eOHOW U HAyYHO-TIOMYISIPHOU
uH(pOpMallMK, TOJTYYCHHOH W3 Ppa3IUYHbIX HCTOYHUKOB; KPUTHUECKU
aHAIM3UPOBATH MOJTyYaeMyto HH(pOpMaLIHIO

OOBSCHATH TPUHIMIBI JEHCTBUS MallMH, NPUOOPOB U TEXHHUUYECKHUX

YCTPOMCTB; pa3nuyaTh YCIOBHS UX 0€30MacHOr0 WCMOJIb30BAaHUS B
IOBCEIHEBHOMN XU3HU

11.17

[IpuBonTh MpUMEpHI BKJIa/la POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3NKOB
B pa3BUTHE HayKu, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIEro MHUpaA, B
pa3BUTHE TEXHUKU U TEXHOIOTUN

11.18

Hcnonp3oBath TeopeTnyeckue 3HaHUS MO (PU3UKE B MOBCEAHEBHOM XKU3HU
st obecrieyeHust 0Oe3omacHOCTM Tpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, IS COXPAaHEHHs 3/I0POBBSI M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 IOBEICHUS B OKpYXKAOIIEH cpene

11.19

PaGorate B Tpymme C BBINOJHEHHWEM Pa3WYHBIX COIHAIBHBIX pOJIEH,
MJIAaHUPOBATh PabOTy TPYIIIbI, PAIIMOHAIBHO PACHPENeATh 00S3aHHOCTH U
IJIAaHUPOBATh JACATCIBHOCTh B HCECTAHJAAPTHBIX CHTyallUAX, aJACKBAaTHO
OLCHMBATb BKJIaJ KaXJ0ro M3 YYaCTHUKOB TIPYIIlbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIIEMBI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kona Koa npoBepsiemoro

pa3aejia JIEMEHTA

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®uszuka — Hayka o npupone. Hayunsle meTonbl
IIO3HAHMSI OKpYXKarolero Mupa. Poss sxkcriepumenTa
U TEOpuHM B IIpollecce IMO3HAHUSA IPUPOMBIL.
OKcrepuMeHT B pusuke

1.2

MonenupoBanue ¢usuueckux  SABICHUU u
npoueccoB. Hayunble rumnoressl. Pusuueckue
3aKOHBI M TeOopuW. ['paHuLIBI TPUMEHUMOCTH
¢usznueckux 3aKoHOB. [IpUHIMII COOTBETCTBHSL.
Ponrb u w™ecto ¢usuku B  popmupoBaHUU
COBPEMEHHOM  HAy4yHOM KapTUHBl  MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIIOIEH

MEXAHUKA

2.11

#HHPart##KUHEMATHUKA
Mexannueckoe — nBukeHue.  OTHOCUTENIBHOCTD
MeXaHuueckoro nAsmxkeHus. Cucrema OTcuéra.
Tpaexropus

2.1.2

[Tepememienne, CcKOpocTb (CpeAHsss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHaIbHOM
TOYKH, UX MPOEKIUU HA OCH CHUCTEMBbI KOOPJIMHAT.
CrnoxeHue nepeMeIeHU U CI0KEHHE CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE M paBHOYCKOPEHHOE IPSIMOJMHEWHOE
nBrkeHue. ['paduku 3aBUCHUMOCTH  KOOpIMHAT,
CKOpPOCTH, YCKOPEHHMS, NYTH HW IEepeMEIICHUs
MaTepUaJIbHOU TOYKU OT BPEMEHHU

2.14

2.15

2.16

CBoboaHoe majienne. Y CKopeHHue CBOOOTHOTO
nageHus

KpuBonuneiinoe JIBHKCHHE. PaBHOMepHOE
JBUOKEHUE MaTEpPUAJIbHOW TOYKU IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JTUHEHHAs CKOpocTh. [lepron u
yactoTa. [{eHTpocTpeMHUTENbHOE YCKOPEHUE

Texuuyeckue YCTpOﬁCTBaI CIINAOMCTP, ABUKCHUC
CHapsA 0B, HCTIHBIC U pCMCHHBIC IICpCaAaIn

2.1.7

[IpakTueckue paboTel. M3mepeHne MIrHOBEHHO
ckopocTH. HMccnenoBaHne COOTHOLIEHUS MEXITY




2.2

2.3

My TSMH, IIPOWICHHBIMU TEJIOM 3a
HIOCJICIOBATENIbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpH PaBHOYCKOPCHHOM [BIDKCHHUHM C HAYaIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3ydeHue IBHIKEHHS
IapuKa B BSI3KOW XUIKOCTU. V3ydeHHe ABMIKECHHS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

##HPar##H# JMHAMUKA

2.2.1

2.2.2

IIpunuun orHocutensHOocTH ['anmunes. Ilepsbiid
3akoH HerotoHa. MHepuuanbHble CHCTEMBI OTCUETA

Macca tena. Cuna. [IpuHuun cynepno3uimu cuil

2.2.3

Bropoii 3akoH HproTOHA [U11 MaTEpUAIBHON TOYKH B
uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HproTOHa /U1 MaTepUaIbHBIX TOUEK

2.2.4

2.2.5

3akoH BceMUpHOTO TsAroTeHus. Cuina TSHKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec tena

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuia TpeHUS
CKOJIbXKCHHUSI M cuia TpeHus mokos. Koadduuument
Tpenusi. Cuia CONpOTUBICHUS TPU JBIKEHUH Tea
B JKUJIKOCTH HJIH ra3e

2.2.7

2.2.8

2.2.9

[ToctynaTensHOE W  BpamaTeIbHOE  JIBHIKCHUE
a0COJIIOTHO TBEPJIOTO Tela

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpAIlCHHUS.
I1;meyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEja B
nUCo

Texunueckue YCTpOﬁCTBaZ MHNOAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckne pabotel. M3ydeHue ABMKEHUS
Opycka Mo HaKJIOHHOM IUIOCKOCTH MO AEHCTBHEM
HECKOJBKMX cHil. MccnenoBaHue 3aBUCHUMOCTH CHIT
YOPYTOCTH, BO3HUKAOIUX B JIehopMUpyeMOit
NPYXXUHE W PE3MHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccrnenoBanue yCiaOBHI paBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

###Par#H#3AKOHBI COXPAHEHIMA B MEXAHUKE

2.3.1

2.3.2

2.3.3

NMnynec ~ MarepuanbHOM  TOYKH, CUCTEMBI
MaTepuaIbHBIX TOUeK. VIMIyIbC CHIIBI U U3MEHEHUE
UMITyJbCa Tea

3akoH coxpaHeHus nMmiyibca B ICO. PeaktuBHoe
JBUKECHHE

PabGora cunel




2.34

MOoOIIIHOCTD CHJIBI

2.3.5

2.3.6

2.3.7

Kunetnueckast dSHeprusi MarepUaibHOH  TOUYKH.
TeopeMao KMHETUYECKOW JHEPIUU

[TorenmmanpHas 3Heprus. [loTeHnMaNbHas SHEPTUs
YIIPYTo nehopMUpOBaHHOM MIPY>KUHBI.
[ToTenmanpHas SHEPTUs Teja BOJMU3M MOBEPXHOCTH
Semuan

HOTCHHH&J’IBHHC N HCIIOTCHUMAJIbHBIC CHUJIBI. CBs13b
pa6OTBI HCIIOTCHLUHAJIBHBIX CHJI C HW3MCHCHHEM
MEXaHUYeCKOM OHEpPIrunu CUCTEMBI  TCII. 3aKkoH
COXpPaHCHUA MEXaHU4YeCKOM SHEpIrun

2.3.8

VYipyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuueckue  yCTpPOWCTBA:  JBM)KCHHE  PaKer,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

[TpakTuueckue padotel. 3yueHue cBA3M CKOPOCTEi
Tel Mpu Heymnpyrom ynape. MccnemoBanue cBSA3U
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYECKOM
SHEPrUM Telna

3 MOJIEKVYJISIPHAS ©®U3UKA U TEPMOAMHAMUKA
#iH#Par###OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

OcHoBHbIE II0JIO>KEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOW TEOpUH. BpOyHOBCKOE [BUIKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOICHCTBUS
4acTHUL BeNlecTBa
Mognenu cTpoeHHsl ra3o0B, XKMJIKOCTEH U TBEPIBIX

3.1.2 Tel W OOBSICHEHUE CBOMCTB BEIECTBA HAa OCHOBE
JTUX MOJEeH

313 Macca MOJIEKYJI. KomnuecTtBo BEILIECTBA.
[TocrosinHast ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [lkana remneparyp Llenscus
Monens uaeanpHoro rasza. OCHOBHOE YypaBHEHHUE

3.15 MOJIEKYJISIPHO-KUHETUYECKON TEOpUU HJEATIBHOTO
rasa
AOcomroTHass Temmeparypa Kak Mepa CpeaHeu

3.1.6 KMHETUYECKOM HSHEpPruu  TEIJIOBOTO  JBUKCHHS
yactul rasa. [llxana remneparyp KenpBrHa

317 VpaBuenne Kianeiipona — MeHaeneeBa. 3akoH
JanbroHa

318 I"a3oBble 3ak0HBI. M30MpolLiecchl B HASAIBHOM T'a3e C

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,




u30Xx0pa, n3odapa

3.1.9

3.1.10

TexHuyeckue ycTporucTBa: TepMOMETp, OapoMeTp

[TpakTuyeckue padboThl. M3MepeHne Macchl BO3ayXa
B KJIACCHOM KOMHare. MccinenoBanue 3aBMCHUMOCTH
MEXJy IMapaMeTpaMH COCTOSHHUSA Pa3peiKEHHOIO
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

321

3.2.2

Tepmonunamudeckas cHUCTEMA. BuayTtpennss
DHEPTUsl TEPMOANHAMHYECKONW CUCTEMBI U CHOCOOBI
€€ U3MEeHEeHU

KonuuectBo Ttemnorsl u  pabota. BHyTpeHHss
SHEPrusl OJHOATOMHOIO UCALHOTO rasa

3.2.3

Buer TEIUIONEpEIaYun: TEIJIONPOBOJHOCTD,
KOHBEKUMA, U3JIy4yeHHE. TeIutoéMKOCTh  Telna.
VYnaenpHass  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEpeiaue

3.24

IlepBbiii 3ak0H TepMOAMHAMUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCaM.
['paduueckast mHTEpIIpEeTaIys paboTHI ra3a

3.25

Tenmosrnie MAaIlIUHbI. [TpuHIUTIBI JIIEUCTBUS
TEIUIOBBIX MamwH. [IpeoOpa3oBaHus SHEPruu B
TEIJIOBBIX MarmuHax. Koadduiument mone3noro
nevicteus (nanee — KI1/1) termmoBoit Mamuubl. [{ukin
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmoauHamuku. HeobpaTuMocTh
IIpOLIECCOB B IpupoAe. TemoBble JBUTaTEIH.
DKOJIOTHYECKUE TTPOOIEMBI TEIIJIOIHEPTETUKH

TexHnueckue yCTpONCTBa: IBUraTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIIBHUK, KOHUIIMOHED
[IpakTnueckue pabotel. M3Mepenue ynenbHON
TEIJIOEMKOCTH

3.3

###Par#H#ATPEI ATHBIE COCTOSHUA BEHIECBA. ®A30BBIE

331

3.3.2

I[NEPEXO/IbI

Hap006pa3OBaHHe N KOHACHCAlM:A. I/ICHapCHI/IC )51
KUIICHUC. YILCJ'IBHaSI TCIIJIOTA Hap006pa30BaHH${.
3aBHCHUMOCTh TEMIICPATYPBI KUIICHUA OT JaBJICHUA

AOcComoTHas U OTHOCUTENIbHAS BIIaXXHOCTh BO3/TyXa.
Haceliensslii nap

3.33

TBépnoe Ttemo. Kpucramimueckue u amopdHbIe
Tena. AHU30TPONUS CBOWCTB KpucCTaJioB. JKuakue
KpucTayyibl. CoBpeMEHHbIE MaTepHaIbl




[InaBieHne M KpucCTauM3aUMs. Y JeiabHAsl TEIIOTa

3.34
riasnenus. Cyonumanus
3.35 YpaBHeHUE TEIUIOBOTO OaaHca
TexHnuueckue YCTpOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU MOTYUYCHHS
COBPEMEHHBIX  MaTepualioB, B TOM  YHCJIE
HAHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTueckue paboTel. W3mepeHue BIaKHOCTH
BO3/IyXa
4 OJIEKTPOAMMHAMUKA
###Par#H#IJIEKTPOCTATUKA
411 DneKkTpu3anus Tell. JJeKTpUdeckuid 3apsa. Jlsa
BUJIA DJIEKTPHUECKUX 3apsI0B
41.2 [TpoBOAHMKY, TUAIEKTPUKU U TIOTYTIPOBOTHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
41.4 B3aunmopeiictBue 3apsanoB. 3akoH Kyiona
DJIeKTpUUYECKOe Toue. Hanpsoxk€HHOCTb
4.1.5 anekTpudeckoro mois. IlpuHnum cyneprno3unuu.
JluHuK HanpsHKEHHOCTH AIEKTPUYECKOTO MO
416 Pabora CHII AIIEKTPOCTATUIECKOTO TOJISL.
[Torenmman. Pa3HOCTh MOTEHIHAIIOB
41 [IpoBOAHMKH ¥ JOUANEKTPUKH B  TMOCTOSHHOM
4.1.7 AIEKTPUYECKOM noJie. JnanekTpuyeckas
MIPOHHIIAEMOCTh
OnextpoéMkocTs. KoHaeHcarop. DNeKTpoEMKOCTb
4.1.8 IUIOCKOTO KOHJEHCATOopa. OHEPrus 3apsyKEHHOTO
KOHJIeHcaTopa
Texnuueckune YCTPOMCTBA: AJEKTPOCKOI,
419 AIIEKTPOMETP, AIIEKTPOCTaTUYECKas 3aIuTa,
3a3eMJICHHE  DJIEKTPONpPUOOpPOB,  KOHAEHCATOD,
KCEPOKC, CTPYHUHBIN IPUHTED
4110 HpaKTI/I'-.I.eCKI/Ie paboTHL. N3mepenune
AIIEKTPOEMKOCTH KOHJEHCATOpa
##Par###IIOCTOSHHBIN DJIEKTPUYECKHH TOK. TOKH B PA3JIMYHBIX
CPEIAX
YcnoBus CYIIECTBOBaHMS HOCTOSIHHOTO
421 ANeKTpuYecKoro Toka. Mcrounnku toka. Cuia Toka.
4.2 ITocTosiHHBIN TOK
422 Hanpsokenue. 3akon Oma 115 yyacTka 1enu
423 DJeKTpuvecKoe COIIPOTHBIICHUE. VY nenbHOE

COIIPOTHUBJICHUEC BEIICCTBA




4.2.4

HOCHGHOB&TGHBHOG, nmapajijicJibHOC, CMCIIAHHOC
COCINMHCHUEC ITPOBOIHUKOB

4.2.5

4.2.6

Pabora snextpuueckoro Ttoka. 3akoH J[lxoyns —
Jlenna

MontHoCTb SJICKTPHYECKOI'O TOKaA

4.2.7

anekTpolBkymas cwia (manmee — OJC) wu
BHYTPEHHEE COINPOTUBICHUE HCTOYHHUKA TOKa.
3akoH OmMma TUTSI MTOJTHOU (3aMKHYTOM)
aneKkTprueckoi neru. KopoTkoe 3amMbpIkaHue

4.2.8

ONEeKTpOHHAas MPOBOJUMMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTb  COIIPOTUBJIIEHUS  METAJUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

4.2.10

OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITy4YKOB

HOJIYHPOBO,Z[HI/IKI/I. CoOcTBeHHass ¢ IMpuMecHasd

MPOBOAMMOCTh TMOJYNPOBOAHUKOB. CBoicTBa p-N
nepexosa. [loaynpoBogHIKOBBIE TPHUOOPHI

4211

DNEeKTpUYECKU TOK B JNEKTPOJINTAX.
DNEKTPOIUTHYECKAS JUCCOLMALIUSA. DIEKTPOIIN3

4.2.12

4.2.13

DneKTpUuUecKkuii ToK B razax. CaMOCTOATENbHBIN U
HECAMOCTOSITENIbHBIA  pa3psn. Pasznuynbple  THUIBI
CaMOCTOATENIBbHOTO pa3psana. Monuus. [1nazma

TexHudeckue yCTpONCTBA: aMIIEPMETpP, BOJIBTMETP,
peocTar, MICTOYHUKU TOKA, JJIEKTPOHArpEBATECIIbHBIC
puoopBI, JJIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETDP COINPOTUBJIEHUS, BAKYYMHBIA JIHOJ,
TEPMHUCTOPHI u (boTOpE3UCTOPHI,
ITOJIYITPOBOTHUKOBBIN TMOJI, TAJIbBAHUKA

4.2.14

11 KIIACC

Kon
pa3nena

4
4.3

Koanposepsiemoro
3J1eMEHTa

[TpakTuyeckue paboThl. HM3ydeHune CMeIIaHHOTO
COEJMHEHUS PE3UCTOPOB.

U3smepenne DJIC ucTouHMKAa TOKa U €ro
BHYTPEHHETO COIIPOTUBIICHUSI. Habmronenue
AIIEKTPOJIN3A

IIpoBepsiemble 3JIeMeHThI COIEPKAHUSA

OJIEKTPOAMMHAMUKA

##HPartHH#MATHUTHOE I1OJIE. OJIEKTPOMAT'HUTHAA MHAYKINA




ITocrossHHEIE MAarHuThbl. B3aumonaericTtBue

43.1
MOCTOSIHHBIX MarHUTOB
MarauTtHoe 1osie. BEKTOp MarHUTHOM MHAYKIUH.
432 IIpunuun cynepnio3unmu. JIMHMM  MarHUTHOR
e vHAyKuU. KapTrHa TMHAN MAarHUTHOM MHAYKUWN
TIOJISI TOCTOSTHHBIX MAarHUTOB
MarnutHoe moJie MpoBOJHUKA ¢ TOKOM. KapTuna
JUHUA TOJISl JUIMHHOTO MPSIMOTO TIPOBOJHHUKA U
4.3.3 3aMKHYTOT'O KOJIBLIEBOTO IIPOBOJAHMKA, KAaTYIIKH C
TokoM. OmeiTr  Opcrena.  B3aumopeiicTBue
MIPOBOJHUKOB C TOKOM
4.3.4 Cuita Amniepa, €€ MOJlyJib U HalPaBJICHHUE
Cuna Jlopenua, e€ Monaynb U HampaBlcHHE.
4.3.5 JIBI>KeHHE 3apsHKEHHON YacTHIBI B OJIHOPOIHOM
MarHuTHOM noje. Pabota cunsl Jlopenia
4.3.6 SIBICHHE ICKTPOMArHUTHON HHTyKITUN
4.3.7 [ToTok BeKTOpa MAarHUTHOW MHAYKLIUU
438 OJAC wuHaykuuu. 3aKOH  3JIEKTPOMAarHUTHOM
o uryknud Papajest
Buxpesoe snexkrpuueckoe nosue. 9J]C unayKkuuu B
4.3.9 MIPOBOJIHUKE, JIBIKYIIEMCS TIOCTYIAaTE€IbHO B
OJIHOPOJHOM MarHUTHOM IT0JIC
4.3.10 [IpaBuno Jlenua
4311 NunyktuBHOCTh. SIBNenune camomHaykiuu. DJ1C
e CaMOUHIYKIUH
4.3.12 DHeprusi MarHuTHOTO MOJIsl KaTYLIKH C TOKOM
4.3.13 DNEeKTPOMarHUTHOE T0JIe
TexHUYECKHE yCTPOMCTBA: TIOCTOSTHHBIC MAarHUTHI,
4.3.14 AIEKTPOMATHUTBI, 3JIEKTPOJIBUTATENb, YCKOPUTEIIN
9JIEMEHTAPHBIX YaCTHII, HHAYKIIHOHHAS TIeYb
[TpakTueckne paboThl. M3ydeHWe MarHUTHOTO
MOJIsL KaTyIKu ¢ TokoM. MccnenoBanue aeicTBUS
4.3.15 MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.
HccnenoBanwe  SBICHUS  DJIEKTPOMArHUTHOM
WHTYKITH
5 KOJIEBAHUA 1 BOJIHBI
###HPartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
Konebartenbnas cucrema. CBoOOIHBIE KONeOaHUS.
51 511 [Napmonnueckne xonebanus. Ilepwon, dacrora,
aMITuTyna u (pasa Kojaedbanmit
5.1.2 IIpyxuHHBIA MagTHUK. MaTeMaTU4eCKUN MassTHUK




5.2

5.1.3

YpaBHeHue rapMOHUYECKUX KoJIeOaHuH.
Kunemarnyeckoen  OUHAMHYECKOE  OIMCAHME
K0J1e0aTeIbHOI O IBUKEHUS

5.1.4

IIpeBpamienue dSHepruv IpU TAPMOHUYECKUX
konebanusax. CB3b aMIUIUTYIBl  KoJeOaHMA
MCXOJHOW BEIWYHMHBI C aMIUIUTYAaMHU KoJjeOaHMi
€€ CKOPOCTU U YCKOPECHHUS

5.15

KonebarenbHblii KOHTYD. CBobonHbIe
AIIEKTPOMArHUTHBIE KOJNE0aHWS B  HJICAUIBHOM
KoJIe0aTeIbHOM  KOHTYpe. AHAIOTHS  MEXIY
MEXaHUYECKUMHU u AJIEKTPOMAarHUTHBIMU
konebanusmu. ®opmyna Tomcona

5.16

5.1.7

5.1.8

3akoH COXpPaHCHUA OHECPIrun B nacaJiIbHOM
K0JIe0aTeIIbHOM KOHTYPE

BrinyX1eHHbIE MEXaHUYECKHE KOJICOaHUS.
Pe3onanc. Pe3onancHas kpuBas. BriHyXIeHHBIE
AJICKTPOMArHUTHBIE KOJIecOaHMS.

[lepemennbiil Tok. CUHYCOMIAIbHBIN NTEPEMEHHBIHI
TOK.

5.19

5.1.10

Mo1HOCTh NEPEMEHHOTO TOKA. AMIUIUTYAHOE U
JICHCTBYIOIIIEE 3HAYEHHUE CHIIBI TOKA U HAIIPSKCHUS
Tpancpopmarop. IlpousBoiacTBo, mnepepada U
noTpedIeHne JIEKTPUYECKOU JHEPIHUH.
OKOJIOTUYECKUE  PUCKH  TPU  IPOU3BOJCTBE
ANEKTPUYECKOMN DHEPIUH. Kynberypa
HCIIOJIB30BaHUs DJIEKTPOIHEPTHH B MOBCEIHEBHOMN
JKU3HU

5.1.11

5.1.12

Texnuueckue YCTpOMCTBA: ceiicmorpad,
AIEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIepesayd

IIpakTrHueckue paboThI. Hccnenosanne
3aBHCUMOCTH NE€PHO/Ia MaJlbIX KoJjeOaHHii rpy3a Ha
HATA OT JUIMHBI HHUTH M MacChl TIpy3a.
HccenenoBanue IEpEMEHHOrO TOKa B LENM U3
MOCJIEZIOBATENBHO COEAMHEHHBIX KOHAEHCATOPA,
KaTyLIKH U PE3UCTOpa

##HPartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

Mexannyeckue BOJIHBI, yCIIOBUS
591 pacrpoCTpaHEHHUS. [lepuon. CkopocTb
pacnpocTpaHeHus U JiIuHa BosHbL. [lonepeunsie n
IIPOJIOJIbHBIE BOJIHBI
599 ###Par####  Uurepdpepenuns u  audpaxius

MEXaHUYCCKUX BOJH




5.2.3

3Byk. CkopocTh 3ByKa. ' poMKkocTh 3Byka. Bricora
toHa. TemOp 3ByKa

5.24

ONEeKTPOMarHUTHBIE BOJIHBI. YCIIOBUSL HU3JIy4YEHUS
AJIEKTPOMAarHUTHBIX BOJIH. B3auMHas opueHTanus
BeKTOpoB E, B 1 v B 371€KTpOMarHuTHON BOJIHE B
BaKyyMe

5.25

5.2.6

5.2.7

CBolicTBa 3JIEKTPOMArHUTHBIX BOJH: OTPA’KEHUE,
IIPEIOMIICHUE, HOJISIpA3aLUs, audpakuus,
unTepdpepenims. CKOPOCTh  AIEKTPOMArHUTHBIX
BOJIH

[llxana »aeKTpOMarHUTHBIX BOJH. [IpumeHeHue
AIIEKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY
[IpuHIMIBI ~ paguoCBsi3W U TElEBUICHUS.

Panuonokanus. DIeKTpOMAarHUTHOE 3arps3HEHHE
OKpYXKarolieu cpeubl

5.2.8

Texnuueckue YCTPOWCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTBI, YJIBTPa3BYKOBas JUAarHOCTHKA B
TEXHUKE W MEIULUHE, Pajgap, paguoNpUEMHUK,
TEJIEeBU30D, aHTeHHa, TesiedoH, CBU-neun

5.3

5.3.1

#H##Par###OIITUKA

[IpsimonuHeitHOE  paclpocTpaHeHHE CBeTa B
0JTHOpOJHOM cpenie. JIyu cBera

5.3.2

OtpakeHue cBeTa. 3aKOHBl OTPaKEHUS CBETa.
[TocTpoenne n300pa>keHHii B IUIOCKOM 3epKaiie

5.3.3

5.34

[Ipenomnenue cBera. 3aKOHBI IPEJIOMIICHUS CBETA.
AGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

ITonHoe BHyTpeHHee oTpaxkeHue. IlpenenbHbIn
YTOJI IIOJIHOI'O BHYTPEHHETO OTPAXKEHUS

5.3.5

Hucnepcus ceeta. ClnoxHbIN cocTaB 0€10ro cBeTa.

[BeT

5.3.6

Coluparonue U pacceuBaronue JUH3bL. TOHKas
nuH3a. DoKycHOE paccTOsSHUE M ONTHYECKas cuiia
ToHKOM muH3bl. [locTpoeHune wu300paxeHuil B
coOuparomux U pacceuBaromux jauH3ax. Gopmyna
TOHKOM JIMH3EL. Y BElIMUCHUE, TaBaeMOe JTUH30H

5.3.7

5.3.8

IIpenenst NIPUMEHUMOCTHA F€OMETPUYECKON
ONTHUKH

Wntepdepentus cera. KorepeHTHbIE HCTOYHHUKH.
Ycnosus HaOIr01eHUs MaKCHMYyMOB "
MUHHMYMOB B HHTEpPQEpPEHIIMOHHON KapTUHE OT
JBYX CUH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB




Hudpakuus cBera. [udpakumoHHas peméTka.
VYcnoBue HaOMIONCHHS TIABHBIX MAaKCHMYMOB IIPH

>:3.9 MaJeHud  MOHOXPOMATHYECKOTO  CBeTa  Ha
T (DPaKITMOHHYIO PEHIETKY
5.3.10 [Tonstpusanus ceera
Texnuueckue yCTpOMCTBA: OYKH, Jyna,
5311 dboToanmapar, MIPOCKITMOHHBIN ammapar,
h MHKDPOCKOII, ~TEJIECKOIl, BOJOKOHHAs OIITHKa,
TUu(dpaKIUOHHAS PEIIETKA, TIOJSPOU]
[TpakTnueckue pabotTel. M3mepeHue mokazaTens
5312 MPEJIOMIICHUS. HccnenoBanue CBOICTB

n300pakeHUi B auH3aXx. HaOmroneHnue mucnepcuu
cBeTa

BJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuist MIPUMEHUMOCTH KJIaCCHYECKOM
MexaHuku. [locTynarsel TeOprH OTHOCHUTEIHLHOCTH:
WHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B
BAaKyyMe€, IPUHUUIT OTHOCUTEIbHOCTH DUHIITEIHA

6.2

6.3

OTHOCHUTEIBLHOCTh OIHOBPCMCHHOCTH.
33.MGI[J'ICHI/IC BPEMCHHU U COKpAICHUC AJIMHBI

DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBs3p  Macchl € DHEpruel W UMIYJIbCOM
CBOOOJHON YacTUIbl. DHEPIUsl MOKOs CBOOOMHOM
YaCTHLIBI

7.1

KBAHTOBAS ®U3UKA

#iHPar###3JIEMEHTBI KBAHTOBOU OIITUKU

7.1.1

7.1.2

7.1.3

®otonsl. Dopmyna I[lmaHka CBSI3M SHEpPruu
¢oToHAa ¢ €ro 4YacToTod. ODHEPrusi U HMILYJIbC
dboToHa

OtkpeiTHE U UccnenoBanue Gorodrpdexta. OnbIThI
A.I'. CroneroBa. 3akoHs! hoTodddexTa
VpaBHenue OiHmTeitHa a8 QoTodddekra.
«Kpacnas rpanuna» gporosppexra

7.1.4
7.15

Hasnenue ceera. Onbitel [1.H. JIeGeneBa

XUMHYECKOE NEeHCTBUE CBETA

7.1.6

Texuuueckune yCTpOCTBa: (hoTOdIEMEHT,
(dboToaTYNK, COTHEUHAsT OaTapesi, CBETOIUO]]

7.2

721

CTPOEHUME ATOMA

Mopnens atoma Tomcona. OnbiTer Pezepdopaa mo
HCCJIEI0BAHUIO CTpOeHUs aTroMa. [InanerapHas
MOJIeJIb aToMa




71.2.2

IToctynmarel bopa. HM3nyueHue u mnoryionieHue
($bOTOHOB mpHU Mepexo/ie aToMa ¢ OAHOIO YPOBHS
SHepruuM Ha napyroil. Bumbl cnektpoB. Crnektp
YPOBHEM 3HEPruu aTomMa BOJ0poaa

7.2.3

BosiHOoBBIE CcBOMcTBa yactul. Bonubel ne bpois.
KopmyckymsipHo-BosiHOBOM nyanmu3m. udpaxius
AJIEKTPOHOB Ha KpHUCTAJIIaX

724

7.2.5

CrnoHTaHHO€ ¥ BBIHYXKJIEHHOE  M3JIyuYCHUE.
YCTpoHCTBO U IPUHIIKI PAOOTHI Jiazepa
TexHuueckue yCTpOMCTBA: CHEKTPAJIbHBIM aHAIU3
(cTIeKTpOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboTHI. Habnronenue
JIMHEWYaTOro CIeKTpa

7.3

7.3.1

ATOMHOE A1PO

Mertobl HaOIIOICHUS U pETUCTpALNH
AJIEMEHTAPHBIX YaCTHII

7.3.2

OtkpeiTHe pagnoaktuBHOCTH. ONBITE Pesepdopaa
[0  ONpPEACJICHUIO COCTaBa  PAJUOAKTHBHOTO
u3nydyeHusi. CpoiictBa anbda-, Oera-, ramma-
u3NyueHus. BnusHue pagnoakTUBHOCTH Ha KUBBIE
OpTaHU3MBI

7.3.3

OtkpeiTHe npoTOHA M HeWTpoHa. HykinonHas
Mozenb siapa I'eitzenOepra — HMBanenko. 3apsn
anpa. Maccooe uncio sapa. M3otomnst

7.3.4

7.3.5

7.3.6

Anbda-pacniaf. OJIEKTPOHHBII W TO3UTPOHHBIN
Oeta-pacma. [Namma-uznydenue. 3akoH
PaInoaKTUBHOTO pacrajia

DHeprus CBs3M HYKJIOHOB B sifjpe. SaepHble CUIIbL.
Jedext maccsl siapa

Snepusle peakuuu. [lenenve u CUHTE3 SAEp

7.3.7

7.3.8

7.3.9

Snepusii  peaktop. TepMOsAIEpHBIM  CHUHTE3.
[TpoGieMbl U MEepPCHEKTUBBI SACPHON IHEPrEeTUKH.
DKOJIOTMYECKUE aCIEKTHI AEPHON SHEPTETUKHU

OnemeHTapHble 4yacTHIbl. OTKpBITHE IMO3UTPOHA.
@yH1aMEHTAIIbHBIE B3aUMOICHCTBU
TexHudeckue yCTpOMCTBA: JO3UMETpP, Kamepa
Bunbcona, siepHbiit peakTop, aToMHas bomOa

7.3.10

[IpakTnueckue pabotel. MccnenoBaHue TpeKoB
yacTull (110 roTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qHoro Heba. Co3Be3nusi, sipKkue 3BE3JBI,




IIJIaHCTHI, X BUAUMOC NBUXKCHUC

8.2

8.3

Conneunas cuctema. [lmaHeTsl 3eMHON TpyMIIbI.
[InaHeThI-TUTaHTBl U WX CIYTHHUKHU, KApJIUKOBHIC
riaHeTsl. Mansie Tena CoTHEUHOU CUCTEMBbI

Comnnne, ¢orochepa m armochepa. ConHeuHnas
AKTUBHOCTh

8.4

HcTtounuk sHeprun CosiHIA U 3BE3]

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU: Macca,
CBETUMOCTb, panuyc, TeMIeparypa, 1504
B3aMMOCBs3b. [lnarpaMmmMma «CeKTpajibHbIA KJIACC —
CBETUMOCTB). 3BE311bI rJ1aBHOU
MOCJIEIOBATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» JUTSL 3BE3] TJIaBHOM
MIOCJIEI0BATEIbHOCTH

8.6

H##HPar#H#BuyTpeHHEe CTPOCHHE 3BE3 L.
CoBpeMeHHbBIE MPEJICTABICHUS O MPOUCXOKICHUI
u sBoiroruy CoJHIIa ¥ 3BE31. DTallbl )KU3HU 3BE3]T

8.7

Mneunsiii Ilyte — Hama ['anaktuka. CnupanbHas
CTpyKTypa ['anakTuku, pacupenencHue 3BE3]1, ra3a
u e, llonoxxenune u apwxenue ConHuLa B
[NanmakTuke. [Tnockas u chepuyeckas mMoICUCTEMBI
l"amakTkn

8.8

8.9

8.10

Tunbel ramaktuk. PaguoramakTuku M KBas3aphbl.
YEpHble ABIPHI B s1/Ipax rajJakTHK

Bcenennas. Pacmmpenune BceenenHoil.  3akoH
Xabb6mna. Pazberanue ranaktuk. Bo3pact u paanyc
Bcenennoit, teopus bousbmoro B3psiBa. Mozneib
«ropsiuei Beenennoii». PenukroBoe usiryyeHue

MacuirabHas CTPYKTypa Bcenennon.
MeraranakTuka. Hepeménneie npoOIeMbl
aCTPOHOMHUH



IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon

NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHMUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
oOpa3oBaHus

1

ChopmupoBaHHOCTE YMEHHMH pacro3HaBaTh (DHU3HUECKUE SIBICHUS

(Hpoueccm) H OOBICHATH UX HA OCHOBE HN3YYCHHBIX 3aKOHOB

BJIaIIeHI/Ie OCHOBOIIOJIararomumMun (1)I/ISI/II-IGCKI/IMI/I IIOHATUAMHA n

BCIIMYNHAMHU, XapAKTCPU3YIOIIUMHU (1)I/I3I/I‘ICCKI/IG IMpOICCChI

ChopMHUpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMHUKH,
ANEKTPOJMHAMUKH, KBAaHTOBOH (DM3WKHU I aHAIM3a M OOBSICHCHHS
SBJICHU MUKPOMHpA, MaKpOMHpa U MEraMupa, pa3jinyaTh YCIOBHSI
(rpanubl, 006JaCTH) MPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, IOHUMATh
BceoOImMi xapakTep (DyHIAaMEHTaJIbHBIX 3aKOHOB M OIPAaHHYCHHOCTb
WCIIOJIb30BAHUS YAaCTHBIX 3aKOHOB;, aHAIM3UPOBATh (HU3WUYECKUe
MPOIIECChI,  WCTOJB3ys  OCHOBHBIC  TIOJIOKEHHS,  3aKOHBI M|

3aKOHOMCPHOCTHU

CpopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh yCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYEeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopMupoBaHHOCTh yMEHHUS peliaTh pacuéTHBIE 3aqadyd C SBHO
3aJJaHHOW W HESIBHO 33aJaHHOW (U3MUYECKON MOJAENbI0: Ha OCHOBAHHUH
aHajM3a YyCJIOBHS BbIOMpaTh (U3MYECKHE MOCNH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4u, TPUMEHSTH (HOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
M TOCTynaThl  (PU3MYECKHMX  TEOpHMd  TPU  HCIOIH30BAHHUH
MaTeMaTUYECKUX METOJIOB PEIICHUs 3a/ady, MPOBOJUTH PACUETHI Ha
OCHOBAaHWHM WMEIONIUXCS JaHHBIX, aHAIM3WPOBATh pE3YyJIbTaThl U
KOPPEKTUPOBaTh  METOJBI  peHmIeHUuss ¢  Y4E€TOM  TOJYyYEeHHBIX

pe3yabTaToOB

Pemarp kadecTBeHHbIE 3ajaud, TpPeOyrOIIMe NMPUMEHEHHs] 3HAHUN U3
pPa3HBIX pPa3AeNoB MIKOIBHOIO Kypca (DU3MKH, a TakKe WHTErparuu
3HAHUM M3 JPYyTUX MPEIMETOB E€CTECTBEHHOHAYYHOI'O  IMKJIA:
BBICTPAMBATh JIOTUYECKYIO IIEMOYKY PACCyXIACHUW C ONoOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U q)HSH‘IeCKHe SIBJICHUA




Bnanenue OCHOBHBIMHU MEeTOoAaMH Hay4HOTO MO3HAHUS,
UCTOJB3yeMbIMU B (U3MKE: MPOBOJIUTH MpPSIMBbIE M KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEJIWYUH, BBIOMpPAs ONTUMANIbHBIN CHOCO0
W3MEPEHUS U UCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIEJOBAHUE 3aBUCHUMOCTEH (U3NIECKUX
BEIMYMH C HCIOJb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4E€HHBIE Pe3yJIbTaThl, UCIONb3Yys (PU3NUECKHE TEOPUH, 3aKOHBI U
MOHSTHSL, U JIeJaTh BBIBOABI; COOIOIATh IpaBuia OE30MacHOTo Tpyda
[IpU MIPOBEACHUH HCCIEIOBAHUN B PaMKax Yy4eOHOIO HSKCHEpUMEHTa U
y4eOHO-UCCIIEI0BATEIbCKOM  JIESITEIbHOCTH  C  MCIOJb30BAHUEM
UU(POBBIX  HU3MEPUTENBHBIX  YCTPOMCTB U J1aOOpaTOPHOTO

o0opyaoBaHus

ChopmupoBaHHOCTH ~ yMEHMIl  aHaIW3UpOBaTh W OILICHUBATH
MOCJIEeICTBHS OBITOBOM M MPOW3BOJICTBEHHOM NIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TMO3HMIUN IKOJOTHUECKOU
0€e30I1aCHOCTH; MpeCTaBICHUI o palOHAIBHOM
MPUPOJIONOIB30BaHUM, A  TakkKe€  pPa3yMHOM  HCIOJb30BAHUU
JOCTMKCHUM HAyKH M TEXHOJIOTMW JUIA JaJbHEWILIEr0 pPa3BUTHS

YeJI0BEUYECKOr0 OOIIECTBA

10

OBnazneHue pa3nuuHbIMH croco0amMu  paboTel ¢  uHGpOpManuen
¢u3nueckoro  coaepkKaHWs €  HCIOJIb30BAaHHUEM  COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHUH KPUTUYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU nonyqaeMoﬁ I/IH(I)OpMaL[I/II/I

ChopmupoBaHHOCTH ~ YMEHUH  NPUMEHSATH  OCHOBOMOJATAOIINe
ACTPOHOMMUYECKHE TOHATHS, TEOPUM M 3aKOHBl Ui aHaau3a u
00BACHEHHST (PU3MUECKUX TPOIIECCOB, MPOUCXOMSIINX Ha 3BE3JaX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTUYECKON Cpele; JBUKEHHUS

HeOECHBIX TEJI, DBOJIOLIMY 3BE€311 M Beenennoi




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
11O ®PU3UKE

Kon K
on o
pasaeaa/t IIpoBepsieMblii 3JIEMEHT COAECPKAHUSA
3JIEMEHTAa
eMBI

1 MEXAHUKA
1.1 KMHEMATHKA

111 Mexaandeckoe JBUKCHUC. OTHOCHUTEIILHOCTD

MEXaHUYCCKOI'O JIBHXCHUAA. Cucrema orcuéra

MarepuanbHas TOUKa.

Eé€ paniryc-BeKTop:
Flr)=(xlr) vr ) z(z)),

TpaeKTopIL,

IepeMEIIcHIIE:
1.1.2 5?_':;(?2)_;“1):?_'2 —7 =
= (Ax, Ay, Az),

IyTE.
CrnokeHIle epeMelleHHil:

Ay =4, +4

CxopocTb MaTepUaIbHOW TOUKHU:

Ax , . )
v =— =1X,. aHAJTOTHYHO v, =),, U.=Z/.
r—

1.13
CrozkeHHe CKopocTeil: o, =0, + 0, -

Brluncrnenue nepeMelenys 1 IyTu MaTepruabHOW TOUKU
MIPU MPSMOJIMHENHOM JIBUKEHHUH BJIOJIb OCH X TI0 TpaduKy

3aBUCUMOCTH Vx(t)




Ao

‘VekopeHIe MaTeplalbHOIl TOUKIL: d = v
t

— _‘r:
%
1—30

114
'&L{ ! r
a, = =(v,),". aHAMOIIMHO a, = (v, ). a.=(v.
M _.Lr_.CI - - .r
PaBHOMEpPHOE ITPAMONIMHENHOE IBUKECHHUE:
xX(t) = xg + Vput
X(t)
0
+
Vv
1.1.5
[0)
t
Uy (t) — vo, = const
Vv
X
(t)




0x

const

1.1.6

1.1.7

PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE ABUKCHUE:!

at

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

v(t)=vu, +at
a,. = const
U.;x - U_:l‘x = 2'H:l' [Il _Il)

L 4
HPII IBILKEHINI B OJTHOM HAIIPABIISHII IIVIE S = 1

CBoboaHOe majieHne. Y CKopeHue CBOOOTHOTO TaCHUSI.

Yy v

Yo o

(0] Xo f—-

I[BI/I)KCHI/IC TCI1a, 6pOH_IeHHOFO nox yriioMm o K rOpu30HTY:

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

t , 2
3'{r}=J'G+uﬁ,.r+gJT=J'ﬁ+uﬁ5mu-r—%

-

-

v (t)=uv, =vy,cosa

v.(t)=v,, +g t=v,sino— g

g =0
g, =—g=const




1.1.8

Kpuonunerinoe npuxenue. [[BykeHne MaTepruaibHON
TOYKH 10 OKPYKHOCTH.
YrnoBas u JIMHENHAsA CKOPOCTh TOUKU:

v = wR

wR

HpI/I PaBHOMCEPHOM JABUIKCHUU TOYKH 110 OKPYKHOCTHU

_27r_2
w = = 4]

2

2o

. LleHTpocTpeMUTEIbHOE YCKOPEHHE TOUKU:

e




R

. [TomHOE yCKOpEHHE MaTepruaTbHON TOUYKH

TBépnoe teno. IloctynarensHoe U BpamarenbHoOe

1.1.9 .
JIBUKEHUE TBEPAOTO Tea
1.2 JMHAMUKA
191 Nuepumnaneubie  cucteMbl  orcyé€ra. [lepBeiil  3aKOH
o Herorona. [IpuHnnn otHOocuTensHOCTH ["anunes
Macca Tena. IInoTHOCTE BelecTna:
m
P=Yy
p
1.2.2 =




Cuna. [IpuHIun cynepno3uuuu CuiI:

>

FpaBHo,:[eﬁCTB =F+F+..

paBHOJCHCTB

1.2.3 1




+
Bropoii 3akon Hetorona: 11s1 marepuaibHoit Touku B UICO
F, = ma,y
F
1
124 M
a
1
Ap = FAt
A
p




1.2.5

At
npu
F = const
F
const
—
Flz Fy,

Tperuit 3akoH HproTOHA 17151 MaTEpUAIBHBIX TOUYEK:

-

Fip = —Fy

12
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1.2.6

3aKkoH BCEMHUPHOI'0 TATOTCHHA: CUJIBI HNPUTAKCHUA MCEKIAY

TOYEYHBIMU MAacCaMU PaBHBI
mim,

F=G—5




Cuna Tsxectu. LleHTp TsxecTu Tena. 3aBUCUMOCTDH CHIIBI
TSDKECTH OT BBICOTBI N HaJ MOBEPXHOCTHIO IJIAHETHI
paguycom RO:

GMm

M9 = Ry + h)?

mg

(R

h)

GMm

1.2.7

Cuna ynpyrocrtu. 3akoH ['yka:




—kx
Cuia tpenusi. Cyxoe TpeHHe.
Cuna TpeHusi CKOJIbKEHUSI:
Erp = uN
F
™
UN
1.2.8
Cuna TpeHus MOKos:
Ep < uN
F
™
<
UN
Koaddumment tpenuns
JlaBnenwue:
P=%
1.2.9 p
S




1.3

CTATHUKA

13.1

—

F
MOMEHT CHUJIbl OTHOCUTEIILHO OCH BpalllCHUA:

M| = Fl, roe | — mutedo cuier

-

F

OTHOCUTEJIBHO  OCH, NPOXOAAIIEd  4epe3  TOYKYy
NEPIEHIUKYIJISIPHO PUCYHKY

O

1.3.2

enTp macc Tena. LleHTp Macc cuCTEMBI MaTEpHATBHBIX

TOYCK:

- -

myr, + myry+...

my; + my+...







B opHOpOIHOM 1071€ TSXKECTH

(g = const)

const)
OEHTPp MaACC TCJIa COBIMAAACT C €ro HCHTPOM TAXKCCTH

133

VYcnosus paBHoBecus TBEpaoro tena B UCO:
[M,+M,+...=0
113'1 +F,+...=0

HEHPar#H#
134

3akou [Tackans




JlaBienue B s)xunkocTu, nokosmeiics B MCO:

P =DPo +pgh
p
H##Parttt P
135
0
+
pgh
3akoH Apxumena:
FApx = ;PBLITECH
F
Apx
HHHPart# _
1.3.6

BBITCCH




14

€CJIM TeNO U KUAKOCTh nokosaTcd B UCO, To

FApx = ngBbITeCH

F
Apx
pgV
YcnoBue miaBaHus Tell
3AKOHBI COXPAHEHN A B MEXAHUKE
Hmmynibec MaTepruanbHON TOUKH:
p=mv
p
HHHPar##
14.1
m
v
P artHH NMiynbsc cuctemsl Te:
14.2 p=p+p+..




3aKOH U3MEHEHHS U COXpaHCHUA UMITYJIbCA:

wspary B UCO

- -

143 Ap = A(pl + p2+' . ) = FlBHe].LIHAt + FZBHGLLIHAt-l_' -







1 BHEIITH

At

2BHENH

At

B UCO , ecnu

Ap = A(p; +pat...

A(




, €CJIN ) ]
FlBHe]_[IH + FZBHemH+- ..
F
1BHeIIH
+
F

2BHEIIH




PeaxkTuBHOE NBUKEHHUE

F
-<{A(;:<x‘

HHPar###
144 PaboTa cHIIbI Ha MaJIOM [TEPEMEIIECHUH:
A =|1f'| |,-'l'-.f'|-c05 a=F, - Ax
<(;
]
MOIIHOCTb CUJIBI;
€CIIH 33 BPEMSI
At
145
At
paboTa CHIIbI U3MEHSIETCS Ha , TO MOLTHOCTD CHJIBI
Ad
P=— =F.u-cosa
ﬂhf Ar—
1456 Kunernueckast SHEPTUsl MATEPHATbHONW TOUKH:
A4, X

mv? p

EKHH =

2 2m




KHH

mv

2m

3aK0oH U3MECHCHHS KHHETHUYSCKON OHEPTUU CUCTCMBL

MaTepruaibHBIX Touek: B MCO AExuua = Al + A2 + ...

1.4.7

IloTenunanbHast OHCPIruAi:
JJI1 TIOTCHIMAJIBHBIX CHJI

A12 = Ell'lOTeHLL - EZHOTeHu_= AEHOTEHLL




12

E
ImoTenI
E
210TEeHI
AE
TOTEHI]
IToTeHumanbHas YHEPTUs MaTepUAIbHON TOYKHU B
OJHOPOJHOM II0JIE TSKECTHU:
EHOTeHu =mgh
E

TIOTCHIT

mgh




1.5

1.4.8

151

[TorennuanbHas SHEPTUs ynpyro aeGopMupoBaHHOTO

Tena:
kax?
E HOTeHL — 2
TIOTCHILL
2
kx

3aK0H U3MEHEHUA U COXpPaHCHUA MeXaHNYECKON OHCPIUH:
Euex = Exm + Enorerm.

B IICO :"thuex = ABC.E‘.}: HEIOTEHIL. CHIls

B IICO AE,x = 0, eCII Azcex menoresn cax = 0

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

['apmoHnueckue  KojeOaHWS  MaTepUAIbHOM  TOYKH.
Ammuatyna u ¢aza  konebanmil. Kunemartuueckoe

OITMCaHUC!:



x(f) = Asin( @t +9,).

v (1) =x,.

Tac X - CMEIICHUE U3 PABHOBECHS.

JlnHamMuyecKoe ONnucaHue:

MEXaHUYECKOH IHEPTUN):

a,(d=(v,),=—o"x(f) >a, +0'x=0,

ma, = —kx,
ma
X
_kX,
rae
k = mw?
k
mw
2
. 9TO 3HAYHT, YTO
F, = —kx
F
X
—kx.
DHepreTuyeckoe ONHUCaHue (3axoH

COXpaHCHUA




CBs3b aMIUTUTY/IBI KOJICOAHWM CMEIICHHs] MaTepHaTbHON
TOYKA C AaMIUIUTyaMH Kojle0aHuid e€ CKOpOCTH H

YCKOPEHUS:

Upee =04, @ =04

[Tepuon 1 yacTora KoJeOaHUH:

Hepﬂoz[ MaJIbIX CBO60,[[HBIX KoJIe0aHWH MaTeMaTH4YECKOTO

MAasITHUKA:
1.5.2 i
T=2m|—
g
[Tepuon cBOOOIHBIX KOIEOaHUN IPYKUHHOTO MasiTHUKA!
m
T=2n|—
k
Boinyxknennsle  konebOanusi. Peszonanc. Pe3onaHcHas
15.3
KpuBas
[Tonnepeuynblie W OPOJIOJBHBIE  BOJIHBI. CxopocTh
pacnpocTpaHEHUs U JJIMHA BOJIHBIL:
v
A=vT =—
v
A
154 VT




2.1

1.5.5

2.11

HNutepdepentius u qudpakius BOJIH

3ByK. CKOpOCThH 3ByKa

MOJIEKVYJISIPHAS ©®U3UKA. TEPMOAMHAMUKA
MOJIEKVYJISIPHAS ®U3UKA

Mopenu cTpoeHusl Ta30B, JKUAKOCTEH U TBEPABIX Tell.
[Tycts TepmoauHamuueckasi cucreMa (teno) coctouT u3 N

OZIMHAKOBBIX MOJIEKYJI. Torja KOJu4yecTBO BEIIECTBA
N m

vV=—-=
Ny
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2.1.3
2.14
2.15

2.1.6

rae

—4ucao ABoraapo, M — macca CUCTEMBI (Tena),
U

u
— MOJIIpHAs Macca BellecTBa

TennoBoe IBMXEHUE aTOMOB M MOJIEKYJI BEIlleCTBa
B3aumMoneiicTBre yacTuIl BelecTBa

Juddysusa. bpoyHoBckoe ABMKEHHE

Monens uneansaoro raza B MKT

CBsi3b  MEXAYy [aBIIEHUEM | CpeIHEeH KHUHETUYECKOU

3Hepl"PIeI>i MMOCTYIATCIbHOTO TCILJIOBOI'O JABWKCHUS

MOJIEKYJI UJIeaTbHOTO Ta3a (ocHOBHOE ypaBHeHne MKT):

= 2 (mp*) 2. —
“n |2 n-g__
3 L2 3 '

e mO — Macca OIHOM MOJICKYIJIBI,

N
"=y




- KOHICHTpauAa MOJICKYJI

2.1.7

AbcomotHas Temrieparypa: T =t +273K

2.18

2.1.9

CBs3p TeMIepaTypbl ra3a CcO CpeJHEM KHHETH4eCKOU

SHeereﬁ MMOCTYHATCJIIbHOTO TCIIOBOTO [BHUKCHHSA C€r'o

MOJIEKYJI:

[ ]
b | e

Vpasuenue p = nkT

2.1.10

2111

Mogens naeaabHOro ra3a B TEPMOIAUHAMUKE:

(Vpaprerme Merrereera — Kiareifpona
| BEIpeCKeHH e U1 BHYTPEHHEH SHEPTHH

VpapreHie MeHzueneera — KiameiipoHa (IIpHMe]
3AIIICH):

oV =""RT =vRT =NkT, p=PRL
u !

BrIpaxeHIle U1 BHYTpeHHell 3Hepriil 0IHOATOMHC

raza ([IpIMeHIIMEIe (DOPMEI 3aIIiCH):

L‘=%vRT=iNkT _3Mpr =vcuT=%pV

2 2

3akoH [lanbToHaA JUIsl 1aBIEHUS CMECH PAa3pEKEHHBIX Ia30B:




p=p+pt..

o

2.1.12

W3omporieccsl B pa3peKeHHOM Ta3e C IOCTOSHHBIM YHCIIOM
Moutekyst N (C HOCTOSIHHBIM KOJHMYECTBOM BEIECTBA V):
n3zorepma (T = const): pV = const

uzoxopa (V = const):

p
— = const
T




const

n3obapa (p = const):

— = const

S~ <

const

I'padmueckoe npeacrasieHre n3omnporeccos Ha pV-, pT- u
VT- nuarpammax.

OOBbeIHEHHBII ra30BbIA 3aK0H:
Vv

P
— = const
T cons

pVv




const

JJIA ITIOCTOAHHOI'O KOJIMYECTBA BEIIICCTBA V.

HaCI)IH_[eHHBIC N HCHACBIMICHHBIC IIapbI. KauecTtBenHnas

3aBUCHUMOCTDb IINIOTHOCTU W JABJICHUSA HACBIIICHHOI'O IIapa

2.1.13
OT TEMII€paTypbl, HWX HE3aBUCHUMOCTb OT 00BEMa
HaCBIIICHHOr'O I1apa
BnaxunocTtn BO3ayXa.
OTHOCHUTENBHAS BIAXKHOCTD:
¢ _ Pruapa (T) _ Prapa (T)
Puacpimmapa (T) Puaceimmapa (T)
¢
p
HACBILLTApa
M
2.1.14
p
napa
M




M

M

HachIIIIapa

mapa

HN3MeHeHue arperaTHbIX COCTOSIHUM BCHICCTBA: HCIIAPCHUC

2115 Y KOHJICHCAIUS, KUTICHUE KUIKOCTH
M3meHenne arperatHblx COCTOSIHMM BEIECTBA: IJIABJICHUE
2.1.16
U KpUCTAJIM3aLUs
2.1.17 [TpeoOpa3oBanue sHEprun B (ha30BBIX NEpexogax
2.2 TEPMOANHAMUKA
2.2.1 TennoBoe paBHOBECHE U TEMIIepaTypa
2.2.2 BHyTpeHHss sHeprus
Teruionepenaya Kak CIoco0 M3MEHEHHs BHYTPEHHEU
2.2.3 sHeprun  0e3  coBepuieHuss  paborbl.  KonBekius,
TETUIOTIPOBOIHOCTb, U3TyICHUE
KonngecTBO TEIITIOTHI.
Y enpHast TENI0EMKOCTD BelleCcTBa C:
Q = cmAT
2.2.4

CMAT




2.2.5

VY aenbHas TeroTa mapoodpaszoBanus L: Q = Lm.
VY nenpHas TemnoTa miaBiacHus A Q = Am.

VY aenpHast TEIUIOTa CropaHus Toruea : Q = gm

2.2.6

DneMeHTapHas paboTa B TEPMOIUHAMUKE:
A = pAV

pAV

Boruncnenne paboTel 1o rpaduky mporecca Ha PV-

JuarpaMmme

2.2.7

[1epBblil 3aKOH TEPMOJUHAMUKH:
Q12 = AUy3 + Agp = (Up — Up) + Ag;

12

AU

12

12

(O]




12

Annabara:
Q12 = 0= A1, = (U — Uy) = AUy,

12

12




(U

AU

12

2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpaTtumble nporiecchbl
[Tpunine! aeiicTBus TermnoBbix mamuH. KITI;
229 h B o
MakcumansHoe 3nauenue KI1/1. [ukn Kapho:
T, —-T, T
2.2.10 max 1 = == 7 -]z
VYpaBHeHue TerioBoro danaHca:
Qi +Q;+Q3+...=0
2.2.11 e




+
3 SJIEKTPOAMHAMUKA
3.1 OJIEKTPUYECKOE ITIOJIE

311

OnexTpuzanusi Tel U €€ NPOSBIEHUS. DJIEKTPUUYECKUN
3apsaz. JBa Buzma 3apsga. DJIeMEHTAapHBIA JJIEKTPUYECKUN

3apsan. 3aKkoH COXPAaHCHUA JJICKTPHUICCKOIr0 3apdaaa

3.12

B3aumonelicteue 3apsanoB. Todeunsle 3apsasl. 3aKOH
Kynona:
B OZHOPOJHOM BEILECTBE C JUIIEKTPUIECKOMN

IMPOHUITACMOCTBIO




'IE" ) l 'IE" i fj"-.
F:k|1|_‘b": .|1|_|‘
&1 4mes, 1
313 OnekTpuueckoe mojie. Ero nelcTBMe Ha 3JIEKTPUYECKHUE
3apsiibl
Hanps>k€HHOCTB IEKTPUYECKOTrO TOJIA:
* F
qnpoﬁHbIﬁ
E
q
TIPOOHBIH
314
F

ITone ToueuHnoro 3apsna:

E, =k—
T rz




3.15

OIHOPOJHOC IT0JIC:

E = const.

const.

KapTuns! 1MHMNA HaIPSHKEHHOCTH ATHX ITOJIEN

HOTCHHI/IaJILHOCTB OJICKTPOCTATUYCCKOI'O I10JIA.

Pa3zHocTh mOTEHIIMATIOB U HANIPSKEHUE:
A1z = q(h1 — P2) = —qldp = qU.

12




(¢

¢
2
—QA¢
qu.
HOTeHHI/IaJ'IBHaﬂ OHEPIruda 3apsga B OJJICKTPOCTATHYCCKOM
I10JIC:
W =q¢
W
a¢
A=—-AW
A




HOTCHHI/IaJ'I SJICKTPOCTATHUYCCKOI'O I10JIA:

¢_K
T q
¢
q
W

CBs13b HaHpH)KéHHOCTI/I II0JI1 1 pa3HOCTHU IMOTCHIHUAJIOB IJIA

OJTHOPOJTHOTO 3JIeKTpocTaThHueckoro mossi: U = Ed

3.1.6

[IpuHIUIT Cynepno3uIuy JIEKTPUIECKUX MTOJIEH:

- - -

E =E1+E2+,¢ =¢1+¢2+




3.1.7

HpOBOI[HI/IKI/I B 3JICI(TpOCTaTI/I‘IeCKOM I10JIC.
VYcioBue paBHOBECHS 3apsiiOB: BHYTPU MPOBOTHUKA
ELt=0




0
, BHYTPU U Ha MIOBEPXHOCTH IIPOBOJHUKA (¢ = CONSt

318 Jusnexktpuku B ANEKTPOCTATUYECKOM TnoJe.
JusnexTpudeckasi IPOHUIIAEMOCTD BEILIECTBA €
Konnencarop. D1eKTpo€MKOCTh KOHIEHCATOPA:

q
C=—
U
C
U
q
3.1.9

OneKTPOEMKOCTh TNIOCKOT0 KOHJIEHCATOpa:
EEAR)

=g~

&€




eC

3.1.10

Hapannenbﬁoe COCIMHCHNEC KOHACHCATOPOB:

q =q1+q2+...,U1 = U2 ="'1Cnapanﬂ_C1+C2+-"




napat

[TocnenoBarenpbHOE COCTUHEHUE KOHICHCATOPOB:




T10CJT







3.1.11

OHeprus 3apsyKEHHOT0 KOHJEHCATopa:
_qU _CcU* ¢*
€T 27 2 T2

qu

CuU

2C




3.2

3AKOHBI TIOCTOAHHOI'O TOKA

3.2.1

3.2.2

3.2.3

3.2.4

Cwuia Toka:

IMocrostaueit TOK: | = const

Jlns moctostHHOTO TOKA ( = It

VY CIIoBHS CYIIECTBOBAHUS SJEKTPUIECKOTO TOKA.
Hanpsoxenne U u OJIC E

3akoH OMa aJ1g y4acTKa LeMu:

U
I=—=
R
|
R
U
SHCKTpI/I“IeCKOC COIIPOTUBJICHHC. 3aBUCUMOCTD

COIIPOTUBJICHUA OJHOPOJHOI'O IIPOBOJHHUKA OT €TI0 JJIMHBI U




3.25

cedeHHs. Y JelIbHOE COMMPOTUBJICHNUC BCIICCTBA.

l
R:p§

Hcrounnku Toka. JC ucTOYHMKA TOKA:

ACTOpOHHPIXCHJl

q

E =

A

CTOPOHHUXCHJT

BHyTpeHHEee cOnpOTUBIIEHHE HCTOYHHUKA TOKA




3akon OMa 115 MOJTHOM (3aMKHYTO# ) SJIEKTPUUYECKOH TEIH:

E=IR +Ir, otkyna

Rr
3.2.6

E

E.r

= R
Hapanneanoe COCIMHCHUEC ITPOBOJHUKOB!
I=11+12+..,Ul=U2=.,
1 1 4 1 4
Rnapajm Rl RZ

3.2.7

apamn







3.2.8

Rt

HOCJIGI[OBaTeJIBHOG COCINHCHUC HpOBOHHI/IKOB:
U=Ul+U2+.,11=12=..,
Rl‘[OCJI = R1 + R2+...

T10CJI

Pab6ota snekrpuueckoro Toka: A = [Ut.
3akon Jxoyns — Jlenma:
Q =I*Rt

Ha pesucrope




UZ
R:Q=A=12Rt=IUt=7t

3.2.9

MomHoCTb SJICKTPHUYCCKOT'O TOKA:

Ad ]
P=— =JU
At |5, 0
Tel'IJ'IOBaH MOIIHOCTD, BBIACIsIEMAs HA pe31/ICT0pe:
N S
P=FPR=—=]U
R

MonHoCTh HCTOYHHKA TOKA:




MCTEH:IT

At At

3.2.10

CBoOOAHbIE  HOCUTENM  JJNEKTPUYECKUX  3apsjioB B
IIPOBOJHUKAX. MexaHu3Mbl IPOBOJUMOCTH  TBEPIBIX
METAJIJIOB, PACTBOPOB M PACILIABOB JJIEKTPOJIUTOB, Ta30B.

ITomynpoBoaauku. 1101ynnpOBOJHUKOBBIN U0

3.3

MAT'HUTHOE IT1OJIE

331

Mexanuueckoe B3aMMOJIEMCTBUE MAarHuTOB. Mar"HuTHoe
none. Bekrtop  MarHuTHOM — uHaykumu.  [lpuHuun

CyNEPIO3ULUU MAarHUTHBIX I1OJICH:

B = Bl +Bz+




3.3.2

Jluaum wuHAYKOMKA MarHutHoro nojis. KapTtuHa nuHui
WHIYKIUW MAarHUTHOTO OJIA II0JI0COBOTO u

HO,I[KOBOO6p&3HOFO IIOCTOAHHBIX MarHuTOB

OnbiT Opctega. MarHuTHOE 1OJIE MPOBOJHUKA C TOKOM.
Kaptuna nuHuMi MHAYKIUUM MarHUTHOTO TOJISA JJIUHHOTO
IpSMOTO  TMPOBOJHHMKA MW 3aMKHYTOTO  KOJIBIICBOTO

IMPOBOAHUHKA, KATYHIKHU C TOKOM

3.33

3.3.4

Cuna Amrmepa, e€ HanpaBJICHUE U BEJIUYNHA:
F, = IBlsina

IBlsino.
, TJIE 0 — yTOJI MEX]Ty HAIPABJICHUEM ITPOBOTHUKA 1 BEKTOPOM

-

B

Cwita JlopeHna, €€ HanpaBJIeHUE U BEJIMYNHA:

Fnop =l q | vBsina

Jlop




[qlvBsina
T7€ 0. — YToJI MeXKIy BEKTOpaMH

N

v

. Z[BI/I)KGHI/IG 3ap$1>1<eHH0171 YaCTULIbI B OJHOPOAHOM MAaroHuTHOM
IIOJIC

3.4

OJIEKTPOMATHUTHAA MHYKIUA

34.1

IToTOK BEKTOpa MarHUTHOW MHIYKIIVH:

® = B,S = BScosa

BScosa




34.2

SIBenue snekTpoMarHuTHOW MHAYKUIMUK. DJC nHayKIUN

3aKOH 3JIEKTPOMarHuTHON nHayKiuu Dapajes:

AD
3.4.3 E=—— =—@'
At f
Af—
{y
\‘a v, B
!
O/1C uHAYKIMK B TIPSIMOM IPOBOIHHUKE JUTHHOM |,
JBHKYIIEMCS] CO CKOPOCTBIO
v
v
3.4.4
(wil
v




)

B OJJHOPOJAHOM MarHUTHOM ToJie B:
| E; |I= Blvcosa

Blvcosa

, [JIE 0. — yroJl MeXly BeKTopoM B u Hopmaiibio

K IINIOCKOCTH, B KOTOpOI>'I JIC)KAT BCKTOPbI

-
-

lnv

; €CITN




TO

Blv

+

| E; |= Blv

345

IIpaBuiio Jlenna




NHIyKTUBHOCTB:
L= )
T
L
|
3.4.6
()
, umu @ = LI
Camounnykuus. 31C caMOMHAYKIUU:
AT
E, =—L—L —-11,
Aty
DHeprusi MarHUTHOTO TIOJISI KATYIIIKH C TOKOM:
W = LI?
)
W
L
3.4.7 :
2
LI




3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 11 BOJIHbBI

351

Konebartenbubiit kKoHTYp. CBOOOJHBIE 3JIEKTPOMATrHUTHBIC

K0JIe0anus B MIEaILHOM KOJIe0aTeIbHOM KOHTYPE:
[ q(t) =g, sin( ot +@,)

]I['r:] =q;=mjmc:::s['mr+q}ﬂ:] =] __cos(af +q)

®opmyna TomcoHa:

T =2nVLC
T
2
LC
, OTKyJ1a
21 1
w=—=—
T LC




3.5.2

3.5.3
354

2

LC

CBsi3b aMIUTUTYIBI 3apsfia KOHJEHCATOpa C aMILUTUTYA0U
CHJIBI TOKa TpHU  CBOOOJHBIX  AJIEKTPOMATHUTHBIX

KoJIe0aHUSAX B UJI€AIbHOM K0JIe0aTeTbHOM KOHTYpE:
gﬂlﬂ =
L)

3akoH COXpPAaHCHUA SHEPTHUU B UJICAJIBHOM KoJie0aTeIbHOM

KOHTYpE:

BLIHY)K,ZLGHHBIG SJICKTPOMArHuTHBIC koJsieOanus. Pe3onanc

Ilepemennbii  TOk.  IlpomsBoacTBO, Tmepenada H




noTpelIeHne 3IEKTPUIECKON SHEprUn

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

CsoiicTBa AJIEKTPOMATrHUTHBIX BOJIH. Bzaunmuasn

opucHTaluusl BCKTOPOB B DJJICKTpoMar HUTHOH BOJIHE B

BaKyyMe:
E1lBlc
E
1
3.55
B
1
c
356 IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue
o AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
36.1 [IpsAmMosIMHENHOE PACIPOCTPAHEHHE CBETA B OJHOPOJHOU
o cpene. Toueunslii uctounuk. JIyd cBeta
3aKOHBI OTPa’KEHUs CBETA.
a=
3.6.2




ol P

VPP eyd

3.6.3 [TocTpoenue n300pakeHHi B TUIOCKOM 3e€pKajie

3aKOHBI IIpCIOMJIICHUS CBETA.

HpeJIOMJ'IeHI/Ie CBCTa:

nysina = n,sinf.

sino

3.6.4
sinp.

AOCOIIOTHBIN TTOKa3aTellb IpCIOMIICHUA:

c
Nasc = ;

abc




OTHOCUTENBHBIN MMOKA3aTENb MPETOMIICHHUS:
n, mM

nOTH
1 V2

OTH




3.6.5

Xox 1y4en B Ipu3Me.
Vi=Va, Ay =Mty
CooTHOLIEHHE 4YacTOT M COOTHOUIEHWE [UIMH BOJIH IIpU

nepexoa€ MOHOXPOMATHUUCCKOTO CBETAa 4YCPE3 TIpPaHULY

pazziena AByX ONTHYECKUX CPEI:

n,<n, n,

[NTonHOE BHYTpEHHEE OTpAXKEHUE.

IIpenenbHbIN yroi MOJIHOTO BHYTPEHHETO OTPAKEHHUSL:

. 1 n;
Sinay, = =—
Norn nq

Sina




OTH




3.6.6

ColOuparomme ¥ paccerBarolIMe JUH3bI. TOHKas JHMH3a.

DOKyCHOE pacCTOSTHUE U ONTHYECKAsl CUJla TOHKOW JIMH3BI:

3.6.7

dopmysia TOHKOHN JTUH3BI:

= -

Ly
d

-




VYBennuenune, 1aBaeMoe THH30M:

h |f1
r=4="a




3.6.8

If|

d T+

A

F\ h
f

3

B ciIy4ae pacceI/IBanmeﬁ JIMH3BI:

1
D F=—0,
0= DO




h |fl
r=g=—at
r
H
h
d
Il

Xon Jy4a, Opomeamero JMH3Y Mo NPOU3BOJIbHBIM YIJIOM

K €€ TiaBHOU onTH4eckoi ocu. [locTpoeHne n3obpaxeHui




TOYKHU U OTpE3Ka MPSAMON B COOMPAIOLINX U PACCEHBAIOIINX

JIMH3aX U UX CUCTEMax

doroamnmapaT Kak onTthyeckui mpubop. [maz  kak

3.6.9
ONTHYECKasl CUCTEMA
Wutepdepenmust  cBera.  KorepeHTHbIE  MCTOYHHKH.
VYcnoBuss HaOMIOJEHUS MaKCUMYMOB U MHHHMYMOB B
UHTEpPEPEHIIMOHHON KapTUHE OT JBYX CHH(]A3HBIX
KOI€pPEHTHBIX UCTOUYHUKOB:
3.6. v}
MAKCIIMYMET — A=2m—, m=0,1,£2,+3,.,
A
MITHIIMYMBI — ﬂ:{zmﬂ_];, m=0,£1,+2.+3__
Hudpaxmus ceta. [udpakuuonnas pemeérka. YcioBue
HAOJIIOJIEHUsI TJIABHBIX MAaKCHMyMOB IIpM HOpPMaJbHOM
NaJeHU MOHOXPOMAaTHUYECKOTO CBETa C JJIUHOW BOJIHBI A
Ha peméTKy ¢ nepuoaom d:
dsingy, =mA,m=0,+/-1,+/-2,+/-3,..

dsing

m
3.6.11

mA,
m
0,
+/
1,




3.6.12 Hucniepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU 1V AJIU3M

411 'umote3a M. [Tnanka o kBantax. ®opmymna [lnanka: E = hv

®otoHnbl. DHeprus GoToHa:
E=hr="5=
=hv=—=pc

E
hv
yl

4.1.2
hc

pc

WUmnynbse ¢poToHa:




hv

4.1.3

®oroaddexr.  OnbITh

AlT.

CroieroBa.

3aKOHEI




dororddekra

414

YpasHenue DitHmnTeiHa 1151 porodddexra:

E<1)0T0Ha = ABbixoja + Eyyumax

¢doToHa

ABbIXOMa
+

KHHMax

rae,

E¢0T0Ha =

¢doToHa




hv

hc

BBIXOJa

Kp

Kp

hc

ABbIXOAa = thp =

hc

A

Kp




Evummax = 2 = eUzyy

KHHMaXxX

mv

max

eU

3arn

JlaBneHue cBerta.

JlaBneHne  cBeTa  Ha  HOJHOCTBIO  OTPAXKAIOLIYIO
415 MOBEPXHOCTh M HA  MOJHOCTBIO  MOIJIONIAIOIIYIO
HIOBEPXHOCTh
4.2 OU3NKA ATOMA
4.2.1 IInanerapHast MOJENb aTOMA
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[Tocrynarel bopa. M3nydenue u noriomieHne GOTOHOB MpU
Iepexo/ie aTOMa C OAHOTO YPOBHS SHEPTUU HA JPYTOM:

hv =h—c=

mn -
S

E,—E

m

4.2.3

JIuHeityaTpie CIEKTPHI.

CriexTp ypoBHEH SHEPIUU aTOMa BOAOPOA:

_ -1363B

“

E

" , n=123 _.

fl

4.3

OU3NKA ATOMHOI'O APA

43.1

4.3.2

Hyknonnas moznens siapa ['elizenbepra — MBanenko. 3apsin

sapa. MaccoBoe 4ucio sapa. H3oTomnbl

PannoakTHUBHOCTD.

Annda-pacnaz;
A A4 4
-X—>5Y+ ,He

bera-pacnan.

OeKTpoHHbIN B-pacnan;

A A 0 =
s X—=>7,Y + je+v,
[To3utponnsii B-pacnan:
A A 0=, .,
XY + jE+ v,

I'amma-n3nydenue

4.3.3

3aKoH paJIM0aKTUBHOTO pacnaja:

-t

N(®)




[Iyctb M — Macca paguoakTUBHOTO BellecTBa. Toraa

-t
m(t) =mgy* 2T

m(t)
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Snepublie peakuuu. JleneHue u CUHTE3 sIep




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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