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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOKEHUW W TpPeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOW o0Opa3oBareinbHOl mporpammsel, npeactaBieHHbix B GI'OC COO, a
TaKkke ¢ yu€rom deaepanbHoi pabodeil nmporpammbl Bocnutanus U KoHuenumu
npenojaBanus yaeOHoro npeaMera «dusmnka» B 00pa30oBaTENbHBIX OPTaHU3AIUSIX
Poccuiickoii ~ @enepanuu,  peaqu3ylolMX  OCHOBHbIE  00Opa30oBaTelIbHbBIC
POTPaMMBI.

[Iporpamma no usuke onpesenser 00a3aTeNbHOE MPEIMETHOE COJIepKAHUE,
yCTaHABIUBAET PEKOMEHIYEMYIO MOCIEI0BaTEIbHOCTh N3YUYECHUS TEM U Pa3felioB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXMNPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOTO TMpOoIecca, BO3PACTHBIX OCOOCHHOCTEW  OOYyYaroIIMXCA.
[Iporpamma 1o ¢Qusuke maér mnpeacTaBieHUE O LEAX, COJEpPKaHUH, OOIIeH
cTpaTrernd OOy4YeHHs,, BOCIHMTAaHUS M Pa3BUTHS OOydaIOLIUXCS CpPEICTBAMU
yuebHoro npeamera «Pu3nka» Ha yriryOJEHHOM ypOBHE.

N3yyenue kypca (u3uku yriayOJaE€HHOTO YPOBHS MO3BOJISIET PeaTn30BaTh
3aJlaui NpOoQecCHOHANIbHON OpUEHTAIMH, HApPaBJICHO HA CO3[IaHUE YCIIOBUH AJis
NIPOSIBIICHUSI CBOWX HHTEJUICKTYAJIBHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIbIM
oOy4JaromumMcsi, KOTOpblE HEOOXOIMMBI JMJid MPOJOKEHHs OoOpa3oBaHUs B
OpraHM3alMsIX MPOPECCHOHATBHOTO O0pa30BaHHUS M0 PA3NUYHBIM  (UHUKO-
TEXHUYECKUM U MH)KCHEPHBIM CIEIIUATBLHOCTSIM.

B nmporpamme mno ¢usuke omnpeaensiorcs IUIAHUPYEMbIE PE3yJbTaThl
OCBOEHUS Kypca (DU3UKU Ha YPOBHE CPEIHEro OOIIEero oo0pa3oBaHus: JIMYHOCTHEIE,
MeTanpelMeTHble, TNpeaMeTHbie (Ha  yrinyOnéHHoMm  ypoBHe).  Hayuno-
METOJIOJIOTUYECKON OCHOBOW JJisi pa3pabOTKu TpeOOBaHUW K JUYHOCTHBIM,
METaNnpeJAMETHBIM W TPEIMETHBIM pe3yjibTaTaM OOYyYalOUIMXCs, OCBOMBILIUX
nporpaMMmy 10 (U3MKe Ha YpOBHE CpelHero ooOmero oOpa3oBaHUs Ha
yrayOJaEHHOM YPOBHE, SIBJISIETCS] CUCTEMHO-/I€ITEIbHOCTHBIN MOAXO/,.

[Iporpamma no pu3uke BKIIOYALT:

IUIAaHUPYEMbIE PpEe3yNbTaThl OCBOCHHS Kypca (GU3MKH Ha YriayOiaEéHHOM
YPOBHE, B TOM UYHCJIE MTPEIMETHBIC PE3yIbTATHI IO T0JIaM 00yUeHUS;

coziep>kanue yueobHoro npeamera «Dusmnkay no rogaM 00ydeHusl.

[Iporpamma mo ¢u3znke HMEeT NPUMEPHBIH XapakTep U MOXKET OBITh
UCTIOIh30BaHa YUUTENIMU (DU3UKH JIJISI COCTABJICHUS CBOMX Pab0OvMX MpOrpamm.

[IporpamMma 1o ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENCH U
NPEIOCTaBIseT BO3MOKHOCTU JUISI pean3alid  PAa3IUYHBIX METOJUYECKUX
NOJXOAOB K TNPENoAaBaHUI0 (U3UKH Ha YIrIyOJIEHHOM YypOBHE IMpPH YCIOBHUHU
COXpaHEHUs 00s3aTEeTHbHON YaCTH COIEPKaHUA Kypca.



®dusuka Kak Hayka O HaumOojee OOIIMX 3aKOHaxX MPHUPOABI, BBICTyNas B
KayecTBE y4eOHOro ImpeaMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHMI 00 okpyskaromeMm mupe. LIKoabHBIN Kypc PU3HKU — CUCTEMOOOPa3yIOIIU
JUTSI €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB, MOCKOIBKY (DU3UUYECKHE 3aKOHbI
JeXaT B OCHOBE IIPOILIECCOB M SBJICHHWM, H3ydyaeMbIX XHMHUCH, OHOJIOrHeH,
dbusndeckoir reorpadueid u actpoHomueil. Mcmonb3oBaHME UM AKTHMBHOE
npyuMeHeHue (U3MYECKUX 3HAHUM OINpEeAeNuiio XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOIMH B cdepe HSHEpPreTUKd, TPAHCIOPTa, OCBOEHUS
KOCMOCa, IOJy4EHHsI HOBBIX MATE€pUAIOB C 3aJlaHHbIMU CBOWCTBaMH. M3ydeHue
(U3MKM BHOCUT OCHOBHOM BKJaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYUYHOUN
KapTUHBI MHpa 00ydYarolmerocs, B (pOpMUpPOBAHHUE YMEHUN NPUMEHSATHh HAay4YHbIN
METOJ] TO3HAHUS MTPU BBIOJTHEHUN UMH YUE€OHBIX HCCIEA0BAHUM.

B ocHOBY Kypca (¢u3Huku Ha ypOBHE CpeHEro o0IIero 00pa3oBaHus MOJI0KEH
pAI UAEH, KOTOPbIE MOKHO paccMaTpHUBaTh KaK MPUHLHUIIBI €r0 TOCTPOEHUS.

Hoea uyenocmnocmu. B COOTBETCTBUM C HEM KypcC SBISIETCS JIOTMYECKU
3aBEpPIIEHHBIM, OH COJIEPKUT MaTepuall U3 BCEX pa3fesioB (DU3MKH, BKIIOYAET KaK
BOTIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOU (hU3HKH.

Hoea cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepual Kypca (HU3UKA
o0beaMHEH BOKPYr (¢u3nueckux Teopuil. Benymmm B Kypce siBIsieTcs
(opMupoBaHuE NPEICTaBICHUN O CTPYKTYpPHBIX YPOBHSIX MaTE€pHUM, BEUIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanus NOpeAnoyiaraeT MCIOJIb30BAHUE
T'YMaHUTAPHOTO TOTEHIMaIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUSA
¢u3ukun ¢ pa3BUTHEM OOIIecTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU IPOOJIEMAMH.

Hoea npuknaonoit nanpagnennocmu. Kypc dpuzuku yriayOaéHHOTO ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKHUM KPYIOM TEXHUYECKHUX U TEXHOJOTHMUECKUX
IIPUIOKEHUN W3YYEHHBIX TEOpUU M 3aKOHOB. [Ipm 3TOM paccmarpuBarorcs Ha
YPOBHE OOIIMX MPEACTABICHU M COBPEMEHHBIE TEXHUYECKUE YCTPOICTBA, WU
TEXHOJIOTUU.

Hoea 3konozuzayuu peann3yeTcs TMOCPEIACTBOM BBEICHHS JIIEMEHTOB
COJIEp)KaHMs, TMOCBSIIEHHBIX SKOJOTMYECKHM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUM M TEXHOJOTHM, a TaKXKe OOCYXKICHUS
po0JieM palvoHAIBHOTO MPUPOIOTOIB30BAHMS M 9KOJIOTMYECKONU O€30MacHOCTH.

OcBoenue coaepkanusi MporpaMMsbl 1Mo GU3MKE JTOJBKHO OBITH MOCTPOCHO Ha
OPHUHIMIAX CUCTEMHO-AEATENbHOCTHOTO noaxoaa. [ns ¢usuku peanusauus 3Tux
NPUHIIMIIOB 0a3UpyeTcsl HA UCTIOIb30BAHUM CAMOCTOSATEIBLHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JieHcTByroIIero dakropa ydeOHoro mpouecca. st yriyoiéHHOTO
YPOBHA — DOTO CHUCTEMa CaMOCTOATEIBHOIO YYEHHUYECKOIO JKCIIEPUMEHTA,



BKJIIOYAIONIETO (PpOHTANbHBIE YYCHHMYECKHUE OMBITHI P H3YYEHHUH HOBOIO
Marepuana, jabopaTopHbie paboThl U pabOThI MpakTUKyma. [Ipu 3TOM BO3MOMXKHBI
IBa crocoba peanuzanuu (U3MYECKOrO MpakTUKymMa. B mepBoMm ciyuae
NPaKTUKyM npoBoautcs aubo B koHie 10 u 11 kmacco, aub0 mocie mepBoro u
BTOPOrO TIONYTOAMM B KaXIOM M3 O3THUX KiaccoB. Bropoit cmoco6 — 3To
UHTEerpauus paboT NpakTUKyMa B CHUCTEMY JIabDOpaTOpHBIX pabOT, KOTOpbIE
OPOBOJSITCA B Mpolecce u3ydeHust paszzaena (temsl). [Ipu 3ToM moxa paboramu
NPaKTHUKyMa MOHUMAETCsl CaMOCTOSITEIbHOE UCCIEI0BaHUE, KOTOPOE MPOBOJUTCS
10 PYKOBOJICTBY CBEPHYTOIr0, 0000IIEHHOTO BH1a 0€3 MOMIaroBoi HHCTPYKIIHH.

B nmporpamme mnmo (@u3Mke cuUcTeMa YYEHHYECKOIO HSKCIEPUMEHTA,
1a00paTOpHBIX padOT M MPAKTUKyMa MpPECTaBlIeHA €IWHBIM IepedHeM. Brioop
TEMaTHKU JJI1 3TUX BHUJIOB YUYEHHYECKUX IMPAKTUUYECKUX PabOT OCYIIECTBISETCS
y4aCTHHKaMHU 00pa30BaTEIbHOrO MPOLECCa UCXO U3 OCOOEHHOCTENW OYPOUYHOI O
IUIAHUPOBAaHUA W OCHalleHus kaOuHera ¢(usuku. Ilpum sToM oOecneunBaercs
OBJIaJICHUE OOYyYaIOIUMHUCS YMEHUSMU TPOBOAUTH TNpsSIMble M KOCBEHHBIE
U3MEPEHUs, WCCIENOBAHMS 3aBUCUMOCTEH (DU3MYECKUX BEIMYUH U TMOCTAaHOBKY
OIIBITOB IO MPOBEPKE MPEIT0KEHHBIX TUIIOTE3.

bonbmioe BHUMaHHME yAENSETCS PEUICHUIO PACUYETHBIX M KAa4eCTBEHHBIX
3anay. [Ipu 3TOM UIst pacyETHBIX 3a7a4 MPUOPUTETOM SIBIIAIOTCS 3aJa4yd C SIBHO
3aIaHHON U HESIBHO 3a/IaHHOW (PM3UUYECKOW MOJIENbI0, MO3BOJISIONINE TPUMEHSITh
U3Y4YCHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KakK W3 OJHOIro pasjena Kypca, TaKk U
UHTErpupys MIPUMEHEHNE 3HaHUM U3 pa3HbIX pa3ienoB. (s KauecTBEHHBIX 3a/1a4
OPUOPUTETOM SIBIISIIOTCS 3a7aHusl Ha OOBSCHEHHE/TpENCKa3aHue MPOTEKAHUS
buznuecknx SBJICHUI W MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyOIIre BhIOOpa
¢u3ndyeckoil MOAETH AJIsl CUTYaI[H MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECIeueHHI0 y4yeOHOro mpolecca Kypc (GU3MKU YriyOJIEHHOTO
YPOBHS Ha YPOBHE CpeIHEro o01ero oopa3oBaHus JOHKEH U3y4aThCsl B YCIOBHIX
npeaqMeTHoro kabuHera. B kabunere (Qu3MKKM MOMKHO OBITH HEOOXOIHUMOE
nabopaTopHoe OOOpYAOBAHHUE JJIA BBINOJHEHUS YKAa3aHHBIX B IMporpamme o
bu3nKe y4EeHMYECKUX OTBITOB, JAOOPAaTOPHBIX padOT W paboT NpaKTUKyMa, a
TaK)X€ JEMOHCTPALIMOHHOE 000PYI0BAHHUE.

JlemoHCTpanmoHHOE 00OpyAoBaHUE (OPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHWHUMAJIbHOM JOCTaTOYHOCTH W  OOECHEYMBAET IOCTAaHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAIMil Juis
UCCIIEIOBAaHUSA  M3Y4YaeMbIX SIBJIEHUM M  NPOLECCOB, HSMIUPUYECKUX U
(dyHIaMEHTATbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHI.

JlaGopaTtopHoe 000pydOBaHUE JJIsi YUYCHHMUECKHUX TMPAKTUYECKUX padoT
(GopmMupyeTcsi B BHUJIE€ TEMaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacuére



OTHOTO KOMIUIEKTa Ha JBYX OOyYaOMIMXCA. TeMaTHYeCKHe KOMILICKTHI
1a00paTOpHOrO OOOpPYJIOBAHUS JIOJKHBI OBITH MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BaHUM AHAJIOTOBBIX M ITU(POBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE IU(PPOBBIX JabOpaTOpuid.

OCHOBHBIMH HENIMH U3y4eHUS (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

dopmMupoBaHne HHTEpeca U CTPEMJICHHS OOYyYaromMXCsi K HAydYHOMY
U3YYCHHUIO TIPUPONBI, pPa3BUTHUE WX HMHTCIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI];

pa3BUTHE TPEACTABJICHUA O HAYYHOM METOJIe MO3HAHWS U (OPMHUPOBAHUE
UCCIIEIOBATEIBCKOT'0 OTHOIIECHHUS K OKPY>KAIOIITNM SBJICHUSIM;

(dopMupOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yiabTaTa W3YYCHHS OCHOB
CTPOEHUS MaTepuH M PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopMHUpOBaHUE YMEHUN OOBSICHSTH SIBJICHHS C HCIIOIh30BAaHUEM (DU3HUECKUX
3HAHWH ¥ HAYIHBIX JOKA3aTEIbCTB;

dbopMUpOBaHUE TPEACTABICHUN O poiv (QU3MKH I Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUIA;

pa3BUTHE  TPEICTaBICHUN 0 BO3MOXXHBIX  cepax  Oynymein
npoecCHOHATBHON ACSITEIBHOCTH, CBS3aHHBIX C (U3HKOW, TIOATOTOBKA K
nanbHeieMy o0y4eHHIO B 3TOM HAMpPaBIICHUU.

JlocTikenne »Tux 1enei oOecreunBaeTcsl pelieHueM CIeNyIoIuX 3a1a4d B
poliecce U3yYeHus Kypca GU3UKU Ha YPOBHE CPEHEr0 O0Iero 00pa3oBaHus:

NpUOOPETEHHE CUCTEMBI 3HAHUN 00 0OIIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUsX,  BKJIIOYAs  MEXaHUKY,  MOJEKYISpHYI  (Qu3uKy,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY U FJIEMEHTHI aCTPOPHU3UKH;

dbopMHUpOBaHNE YMEHHUI TPUMEHSITh TEOPETUICCKNE 3HAHUS 1T O0BSICHEHUS
bu3HUeCKNX SIBICHUN B MPHUPOAE W JUIS TPHHITHS TPAKTUYCCKUX PEIICHUN B
MOBCEAHEBHOM JKU3HU;

OCBOCHHME CIIOCOOOB pEIICHUS pPa3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
¢u3nyeckoil MoOJeNblo, 3a1ad, MOAPa3yMEBAIOIIUX CAMOCTOSTEIBHOE CO3JaHHE
dusznueckoil MoAeNH, aaeKBaTHOW YCJIOBHMSM 3aJayd, B TOM 4YHUCJIE 3ajad
WH)XKEHEPHOT'0 XapaKTepa;

NOHMMaHUE (PU3NUECKUX OCHOB ¥ TPHUHIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB ¥ TEXHOJIOTHIECKUX TIPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJaMU CaMOCTOSITEIBHOIO IUIAHUPOBAHUA M TPOBEIACHUS
¢u3nuecknx OSKCHEPUMEHTOB, aHalIW3a W HUHTEpHperanuu  uHdOpMaIuy,
OIIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

CO3/IaHME YCJIOBHUU MJisi Pa3BUTHS YMEHHHA MPOEKTHO-MCCIEIOBATEIbCKOM,
TBOPYECKOM JEATEIbHOCTH;



pa3BuUTHE HHTEpeca K cepam npodeccruoHaTbHON AesTENbHOCTH, CBI3aHHOM
¢ (UBHKOIL.

B coorBerctBun ¢ tpedoBanusiMu OI'OC COO yrinyOn€HHBIA YypPOBEHb
u3ydeHus: y4yeOHoro rmnpeamera «du3uka» Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHusl BBIOMpaETCs OOYYAIOUUMUCS, I[UIAHUPYIOIIUMUA TMPOJAOHKEHUE
o0pa3oBaHus MO CHENUATBHOCTIM (PU3HKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenue pusuku (yrinyOnEHHBIA ypOBEHB) HA YPOBHE CPEIHETO OOIIETro
oOpazoBanus orBogutcs 340 vacoB: B 10 kmacce — 170 yacoB (5 yacoB B HeNEMIO),
B 11 kimacce — 170 vacoB (5 4acoB B HEZIEIIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE MepedeHb JabopaTOpHBIX U
NPAKTUYECKUX padOT SABIAETCS PEKOMEHJOBAaHHBIM, YYMTENIb JENaeT BHIOOP
OpOBEACHUS J1TAOOpPaTOPHBIX padOT M ONBITOB C Y4YETOM HMHIUBUIYaTbHBIX
0COOEHHOCTEN 00yJaroIuXCsl.



COJAEP XAHME OBYUYEHUA
10 KJIACC

Pa3nen 1. Hay4uHblili MeTOA MO3HAHNMS NIPUPO/BI.

®dusuka — pyHIaMeHTanbHas HayKa o mpupoje. Hayunslit MeToa mo3HaHus u
METObI UCCIICIOBAHUS (DU3NUECKUX SBJICHUM.

DOKCHEepUMEHT U Teopus B Ipoliecce IMo3HaHus npupoasl. Habmonenue u
AKCIIEPUMEHT B (pHU3UKe.

CrocoOb1 m3MepeHnst (U3NUECKUX BEIWYWH (QHAJOTOBBIE W IU(POBBIC
U3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATUUKOBBIE CUCTEMBI).

[TorpemHoct  u3Mepenuii  pusmyeckux  BenMuuuH  (abconroTHas U
OTHOCHUTEJIbHASA).

MopenupoBanue QuU3MUECKUX SIBJICHUN M MPOIECCOB (MaTepUalibHasi TOUKa,
aOCOJIIOTHO TBEPJOE TENO, HJeajbHasl KUIKOCTb, HUACAIbHBIN Ta3, TOYECUHBIN
3apsina). ['unore3a. ®U3NYECKUil 3aKOH, TPAHULIBI €70 PUMEHUMOCTU. Pu3nuecKas
TEOpHs.

Pons u mecto ¢uzuku B (GOpMUPOBAHWU COBPEMEHHOM HAyYHON KapTUHBI
MHpa, B MPAKTUYECKON JIEATEIbHOCTH JIIOICH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3MepeHue cuiibl TOKAa W HaNpSOXKEHUST B LEMU IOCTOSHHOTO TOKa MpH
MOMOIIM aHAJIOTOBBIX U IU(POBBIX U3MEPUTEIbHBIX TPUOOPOB.

3HaKOMCTBO ¢ LUPpoBOH saboparopueil mo ¢uszuke. [Ipumepsl n3mMepeHus
(bu3MUecKNX BETUYUH MPU MTOMOIIHU KOMITbIOTEPHBIX JTATUHUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

MexaHnnueckoe ABWKEHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JABUKEHHUS.
Cucrema orcuéra.

[Ipsmas u oOpaTHast 3aJja4u MEXaHUKHU.

Panunyc-BekTop MaTepuasbHOM TOYKH, €ro MPOEKIIMU Ha OCHU CHCTEMBI
KoopauHat. TpaekTopusi.

[Tepemernienne, CKOpocTh (CpenHsiE CKOPOCTh, MIHOBEHHAsi CKOPOCTh) U
YCKOpPEHHE MaTepUaIbHOM TOYKHM, UX MPOEKIIMU Ha OCHU CHCTEMBbI KOOpIWHAT.
CiioxeHue nepeMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBHKEHHUE. 3aBUCUMOCTD
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MAaTEPUAIbHON TOYKH OT BPEMEHHU M HX
rpadukw.

CBoOonHOe majeHue. YckopeHue cBOOOAHOrO majaeHus. JIBukeHue Tena,
OpOIIEHHOT0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHSI MaTepUaIbHON TOYKHA OT BPEMEHH U UX TpaduKu.



KpuBonuHnennoe paBmkeHue. [IBWKEHHE MATEpPUAIBHOW TOYKH IO
OKPY)KHOCTH. YTJIOBas U JIMHEWHasi cKopocTh. Ilepmom u yacrtora oOpaiieHws.
LlenTpocTpeMuTenbHOe (HOPMaIbHOE), KacaTelbHOE (TAHT€HUUAIBLHOE) U MOJHOE
YCKOPEHHE MaTepUaTbHOU TOUKHU.

TexHu4yeckre YCTpPOMCTBA W TEXHOJOTMYECKUE IPOLIECCHI: CHUIAOMETP,
JNBIDKCHHE CHapsOB, ILICMHbIC, IIeCTepEéHUYaThie W peMEHHbIE Mepelayu,
CKOPOCTHBIE JTU(PTHI.

Hemoncmpauyuu.

Mopenb cucTeMbl OTCUETa, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBIKCHUS.

Cnoco0bI MCClIeTIOBaHUS IBUKEHUN.

Nnnroctpanus npeaeabHOro nepexo/ia U u3MepeHne MrHOBEHHOM CKOPOCTH.

[TpeoOpa3zoBanne TBIKEHUI C UCITOJIH30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGntonenue aBwkeHUs Tena, OpOLIEHHOIO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

Hanpasnenue ckopocTu npu ABUAKEHUU 110 OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTeHl, TPAEGKTOPUiA, CKOPOCTEW ABUIKEHHUS OJIHOTO M TOTO JKe
TeJa B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomot, nPAKMUKYM.

N3yueHre HEpaBHOMEPHOTO JABUKEHUS C LIETbIO ONpEeiIeHUs MTHOBEHHOM
CKOpPOCTH.

N3Mepenne yckopeHus MpU NPsIMOJIMHERHOM PaBHOYCKOPEHHOM JIBUYKEHUH
10 HAKJIOHHOM TIJIOCKOCTH.

UccnenoBanne 3aBUCHMOCTH TYTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JIBHYKEHUU.

HN3mepenue YCKOPEHHUS CBOOOTHOTO MaJICHUS (peKOMEHI0BAHO
UCTOIb30BaHue U(PoBOIi JTabopaTopun).

WN3yyenue nBmkeHHs Tena, OpOIIEHHOro ropu3oHTanbHO. [IpoBepka
TUIOTE3bl O TPSIMOM MPOMOPIMOHATILHON 3aBUCHUMOCTH MEXIY JajJbHOCTHIO
MOJIETA M HAYAIBHOM CKOPOCTHIO Tea.

N3yuenne nBIKEHUS Tella MO OKPYXKHOCTH C TOCTOSIHHOM IO MOIYJIIO
CKOPOCTBIO.

WccnenoBanre 3aBUCUMOCTH Tepuoja OoOpamieHus KOHMYECKOro MasTHHKA
OT €ro mapameTpoB.

Tema 2. lunamuka.



IlepBeii 3akoH HproroHa. HMHepumanwsHble cuctemsl orcuéra. [IpuHiun
oTHocuTenbHOCTH ['anmunes. HenHnepuuanbHble cUCTEMBI OTCUETA (OMpenEieHUE,
IpUMEpHI).

Macca tena. Cuna. [IpyHImn cynepno3uiuuu Cuil.

Bropoii 3akoH HproToHa 1151 MarepuaibHON TOUYKH.

Tperuii 3ak0H Hbpr0TOHA 111 MaTEpUAIBHBIX TOUYEK.

3aKOH BCEMHPHOTO TATCOTECHHS. OKBUBAJICHTHOCTh T'PaBUTAIMOHHON U
WHEPTHOW MacCCHI.

Cuna TsiKxecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOTO MAaJEHHSI OT BBICOTHI
HAJT TIOBEPXHOCTHIO IUIAHETHI U OT Teorpaduyeckorl MmMUpOTHL. JIBUXKEHUE
HEOECHBIX TeJl U uX CIyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Ttema, nBmxyiierocs c
YCKOPEHHUEM.

Cuna tpenns. Cyxoe tpenue. Cuiia TpeHUS CKOJBXKEHUS W CUJIa TPECHUS
nokosi. Koapduuuent tpenus. Cuia CONpOTUBIEHUS MPU ABUKEHUU Tela B
KUJKOCTH WU ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEILHOTO IBUKEHUS.

Hasnenue. ['mapoctatuueckoe napieHue. Cuina Apxumena.

TexHuueckne YCTpOMCTBA M TEXHOJIOTUYECKHUE TMPOLECCHl: MOAIIMITHUKY,
JNBUKEHHE UCKYCCTBEHHBIX CITYyTHHKOB.

Hemoncmpauuu.

Habmronenvie nBr>keHUs Tell B UHEPIIMATBHBIX U HEMHEPIIUAIbHBIX CUCTEMAX
OTCYETA.

[IpyHLIMTO OTHOCHUTEIBHOCTH.

Kauenne AByX HIWIMHAPOB WIM IIAPOB Pa3HOM Macchl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBFHO HEMHEPLIMAIBHONW CUCTEMBI OTCUETA.

CpaBHeHME  PaABHOACHCTBYIOLIEW  NPWIOXKEHHBIX K TEIy CHI C
IIPOU3BEICHUEM MACChI TEJIA HA €r0 YCKOPEHHUE B MHEPLUAIBbHONW CUCTEME OTCUETA.

PaBeHCTBO CcHII, BOSHUKAIOIIUX B PE3YIbTATE B3aUMOIECUCTBHS TEI.

N3mepenune macc 1o B3anMoAEHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOIbEME U aJCHUU.

LlenTpobOexKHBIE MEXaHU3MBI.

CpaBHEeHUME CUIT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

N3mepenne paBHOJAEHCTBYIONIEH CUJT TIPU JABMKEHUHM OpyCKa MO HAKJIOHHOM
IJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCHUMOCTH BPEMEHU JBIKCHHS Opycka IIo
HAKJIOHHOM IJIOCKOCTHU Ha 3aJJTaHHOE PACCTOSHUE OT €r0 MaccChl.



UccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIMX B NPYKHUHE H
pe3HOBOM 00pasiie, OT ux AehopMaluu.

N3ydeHne ABMKEHUSA CHUCTEMBI TEIl, CBSI3AHHBIX HUTHIO, IEPEKUHYTON Yepes
JErKuit OJIOK.

N3mepenne kodduimenta TpeHUs MO BEIUYMHE YTIIIOBOTO KoddduimeHTa
3aBucUMOCTH Frp(N).

UccnenoBanue nBrkeHHs Opycka MO HAKJIOHHOHM IUIOCKOCTU € MEPEMEHHBIM
K03 HUIIMEHTOM TPEHUSI.

N3yueHune nBuxkeHHs rpys3a Ha Bajly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomtotHO TBEpAOe Teno. IlocTymarenbHOe W BpalllaTebHOE JIBUIXKECHUE
TBEPAOro Tena. MOMEHT CHIIbl OTHOCUTEIBbHO OCH BpauieHus. [limedo cuibl.
CroxeHue cujl, IPUWIOKEHHBIX K TBEpOMY Teny. LleHTp TsbkecTu Tena.

VYcnoBus paBHOBECHS TBEPIOTO TEIA.

YcroitunBoe, HeycTOMYMBOE, O€3pa3IMUHOE PABHOBECHE.

TexHu4yeckre yCTpOHMCTBA U TEXHOJOTMYECKUE TMPOLECCHl: KPOHILITEWH,
CTPOUTEIBHBIN KPaH, pEHIETYATHIE KOHCTPYKLIHMH.

Jemoncmpayuu.

VYcnoBus paBHOBECHS.

Bubl paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

HccnenoBanue ycioBHM paBHOBECUS TBEPAOrO Tejla, HMEIOIIET0 OCh
BpaLlCHUS.

KoncTpynpoBanue KpOHIITENHOB U PaCUYET CUJT YIIPYTOCTH.

N3ydeHnne ycTOMYMBOCTH TBEPAOTO TENIA, UMEIOLIErO IUIONIAAb ONIOPHI.

Tema 4. 3akonvl coxpanenus 6 mexaHuke.

Nmnynsc MaTepuanbHON TOUKH, CUCTEMBI MaTEepUaIbHbBIX TOUeK. L{eHTp Macc
CHCTEMbI MaTEpUAIBHBIX TOUEK. TeopemMa O IBUKEHUU LIEHTPa Macc.

Nmmynbe CHITBI 1 UI3MEHEHHUE UMITYJIbCA TENa.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTruBHOE NBUXKEHUE.

MomMeHT umIynbca MaTepualbHOM TOUKHW. [IpeacraBieHue O coxpaHeHUH
MOMEHTA UMITYJIbCA B [IEHTPAIBbHBIX MOJISX.

PaGora cunpl HA MalloM M Ha KOHEUHOM MepeMelleHuu. ['paduyeckoe
npeJcTaBlieHue paboThl CUITBI.

MOIHOCTH CUJIBI.

Kunernueckass sHeprusi MarepualibHOW TOuUku. Teopema 00 H3MEHEHUH
KUHETUYECKOU DHEPTUU MAaTEPUATIbHON TOYKHU.



[loreHnuanbHple W HENOTEHIMAIbHbIE CWIbl. [lOTEeHIManbpHas >HEpPrus.
[ToTenumanbHas 3Heprus ynpyro neGopMupoBaHHOW npykuHbl. [loTeHumanbHas
SHEprus Tella B OJAHOPOJHOM TpaBUTALMOHHOM Tmoje. [loTeHimanbHas sHeprus
Tela B TPAaBUTALIMOHHOM TOJI€ OJTHOPOJHOTO Iapa (BHYTpU W BHE miapa). Bropas
KOCMHUYECKast CKOPOCTb. TpeThbsi KOCMUUYECKAsi CKOPOCTb.

CBsi3p  pabOTHl HEMOTEHIMATBHBIX CWJI C W3MEHEHHEM MEXaHUYECKOU
SHEPrUU CUCTEMBI TeJl. 3aKOH COXPaHECHHSI MEXAaHUYECKON YHEPTUHU.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHue bepHyuim 11 HWACaTbHOM XKUJIKOCTH KakK CJEACTBHE 3aKOHA
COXPAHEHHS] MEXaHUYECKOW SHEPTUU.

TexHuueckne yCcTpOHCTBA M TEXHOJOTMYECKUE MPOILECCHI: IBUKEHUE PAKET,
BOJIOMET, KOMEpP, NPYXKUHHBIM TMHUCTOJIET, TUPOCKON, (UrypHOe KaTraHue Ha
KOHBKaX.

Jlemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBUXKEHUE.

H3mepeHune MOITHOCTH CHUJIBL.

N3MeHeHue sHepruu Tefa Mpu COBEPIIEHUN PaOOTHI.

B3anmMHble mnpeBpalleHus] KMHETHYECKONM WM TMOTEHUHAIBHOW SHEPruil IpH
JICWCTBUM HA TEJIO CUJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu mpu CBOOOTHOM MaICHUU.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3MepeHne nMmnyibca Tea o TOpMO3HOMY ITYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJENIU JJIEKTPOMOOWIIS W MOIIHOCTH
CHUJIbI TATH.

CpaBHEeHHE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHIIBI.

HccnenoBanne coXpaHEHHsI UMITYJIbCA ITPU YIPYTOM B3aUMOJAECHCTBHH.

N3mepenne KNHETUYECKOW Y3HEPTUU TEJa 10 TOPMO3HOMY ITYTH.

CpaBHeHUE W3MEHEHHS TOTEHIIMATBLHOM SHEPTUU NPYKUHBI C PAOOTON CHJIBI
TPEHUSL.

Omnpenenenue pabOThl CWJIBI TPEHHUS TPHU JIBWKEHHHM Tella M0 HAKJIOHHOM
IJIOCKOCTH.

Paznen 3. Mogekyasipuast Gu3nka u TEpMOAMHAMMKA.

Tema 1. Ocrogvl MONEKYAAPHO-KUHEMUYECKOU MeopUul.

OcCHOBHBIE TOJIOXKEHUST MoJIeKysipHO-KuHeTndeckoit teopun (MKT), wux
onbiTHOe oOocHoBaHue. Jluddysus. bpoyHOBckoe ABUMKEHHE. XapakTep
JNBW)KEHUSI W B3aUMOJCHCTBUS YAaCTHI[ BeniecTBa. MoAenu CTpOEHUs Ta3oB,
KUJKOCTEH U TBEPIBIX TE€T M OOBSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE 3THX



mozene. Macca u pasmepel Mosiekyn (atomoB). KonaumdecTBO BellecTBa.
[ToctrosHHass ABorajpo.

TemoBoe paBHOBecue. Temmeparypa u crmocoObl €€ u3mepenus. lllkana
temrieparyp Llenbcus.

Mogenp uaeanbHOroO ra3a B MOJEKYJISIPHO-KUHETUYECKOM TEOPUU: YACTUILIBI
rasza JBMXKYTCSI XaOTUYECKHU U HE B3aUMOJECUCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOcomtoTHAs
temrieparypa (mkana temneparyp KenbBuna). 3akon JlansToHa. M3ompoiieccsl B
UJCAIbHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
npeACcTaBlIeHNE U30MPOLIECCOB: U30TEpPMa, U30X0pa, n300apa.

CBa3p MEXIy JaBJICHUEM H  CpeOHEed KUHETUYECKOW DHEprueu
MOCTYNAaTEIbHOTO TEIUIOBOTO JIBUKEHUS MOJIEKYJ] HJI€aIbHOrO raza (OCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOPUHU UJI€aTIbHOTO ra3a).

CBsi3b a0COJIIOTHOM TeMITepaTypbl TEPMOJIUHAMUYECKONU CUCTEMBI CO CpEHEH
KMHETUYECKOW SHEPrUe MOCTYNaTENbHOIO TEIJIOBOIO JABMKEHUS €€ YaCTHLI.

TexHu4yeckre YCTpPOMCTBA W TEXHOJOTMYECKHUE MPOLECCH: TEPMOMETP,
OGapomeTp, MoTy4eHne HAaHOMATEePHAJIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTUIL] BEIIECTBA.

Mopens OpOyHOBCKOT'O ABHKCHHUS.

Busaeoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JBUKEHUSL.

Huddy3us xxugkocTen.

Mogaens onbita llITepha.

[IputskeHre MONEKYIIL.

Mopaenu KpuCTaININYECKUX PEIETOK.

Habmronenue u uccienoBaHme U30MpoIeccoB.

Yuenuueckuit skcnepumenm, nadopamopnsie padomul, npaKmuKym.

UccnenoBanne mpormecca yCTAHOBJIEHUS TEIUIOBOIO PABHOBECUS IIPU
TEIUIO0OMEHE MEXKY TOPSIYEei M XOJIOHON BOAOM.

N3yyenue wuzoTepMuUyecKoro mpoiecca (PEeKOMEHJ0BAaHO MCIOIb30BaHUE
1udpoBoi Ja60paToOpun ).

N3ydeHne n30xopHOro npoiecca.

N3yuenne nzobapHoro mpoiiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmonunamuueckass (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUM JIs
TEPMOJUHAMHUYECKONU CUCTEMBI. BHenHMe n BHyTpeHHUE napamerpsl. 1lapamerpsl
TEPMOJIUHAMUYECKOW CUCTEMbI KaK CPEIHUE 3HAYEHUSI BEJIMYMH, OMUCHIBAIOIINX
€€ COCTOSIHME HA MUKPOCKOITIMYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHamuku. CamMonpou3BOJibHAS — pelaKcanus
TEPMOJUHAMHUYECKOW CUCTEMBI K TEIUNIOBOMY PaBHOBECHIO.

Mogene wuaeanbHOrO Tra3a B TEPMOAWHAMUKE — CHCTEMA YpPaBHEHUI:
ypaBHeHne MenneneeBa—KianeiipoHa U BbIpaK€HUE JJIsI BHYTPEHHEN SHEPTUU.
VYcioBUs TPUMEHUMOCTH 3TOW MOJEIIN: HU3Kas KOHUEHTPALMs YACTHUL], BBICOKHE
TeMnepaTypsl. BeipakeHue 111 BHyTPEHHEW YHEPIrUU OJHOATOMHOIO HJI€AIbHOTO
rasa.

KBazucratnueckre u HECTaTUUECKUE TTPOLIECCHI.

DneMeHTapHas paboTa B TepMoAnHaMuKe. Berarcienue paboTsl o rpaduky
npoiiecca Ha PV-auarpaMmme.

Temonepenaya  kak  crmoco®0  M3MEHEHMs]  BHYTPEHHEH — DHEpruu
TEPMOJMHAMUYECKOW  CUCTeMbl  0e3  coBeprieHusi pabotel.  KouBekius,
TEIUIONPOBOHOCTD, U3TyUYCHHUE.

KomnuectBo Temnorel. TemnoéMKOCTh Tenma. YHAelnbHAas W MOJSpHas
TEIUIOEMKOCTH BENIECTBA. YpaBHEHHE Maliepa. YelbHas TEIUIOTa CrOpaHMs
ToriBa. Pacu€r komuyecTBa TEIUIOTHI TpW  Terionepenave. [lonstue 00
anrabaTHOM IIpoIlecce.

IlepBblii 3aKkOH TepMOAMHAMHUKH. BHyTpeHHsAss osHeprus. KommuectBo
TEIUIOTBI W paboTa Kak Mepbl HW3MEHEHHS  BHYTPEHHEM  DHEpruu
TEPMOJUHAMUYECKONU CUCTEMBI.

BTopoii 3ak0OH TEPMOJWHAMHUKH IS PABHOBECHBIX MIPOILIECCOB: YEPE3
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKON CHUCTEMBI MPOXOIUT
eMHCTBEHHAs aguadara. AOCONIOTHAs TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUISI HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIEpeIaTh TEIIOTY OT 0o0Jiee XOJIIOAHOTO Tella K 0oJjiee HarpeTomy 0e3
kommneHcanuu (Kiaysuyc). HeoGpaTuMocTh mpupoaHBIX MPOIIECCOB.

[Tpunnune! gecTus TermioBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KIIJ. [ukn Kapno.

DKOJIOTUYECKHE ACTEKThl MCIOJIb30BAHUS TEIUIOBBIX ABUratenei. TemnoBoe
3arpsA3HEHUE OKPYKAIOIIEH CPEBI.

TexHu4yeckre yCTpOWCTBA U TEXHOJOTMUECKHUE MPOLECCHI: XOJIOAWIbHUK,
KOHJIUIIMOHEP, AU3EIbHBIA W KapOIOpATOpPHBIN [BUTATENH, MapoBas TypOuHA,
MOJIyYCHUE CBEPXHU3KUX TEMIIEPATyp, YTWIM3ALMUSA «TEIUIOBBIX» OTXOHOB C
UCIIOJIb30BaHUEM TEIUIOBOI'O HACOCA, YTUIU3AIMS OMOOPraHUYECKOro TOIUINBA IS
BBIPAOOTKHU «TETUIOBON» U JIEKTPOIHEPTUH.

Jlemoncmpayuu.

N3MeHenue TemmepaTypsl Ipu auadaTUueCKOM PaCIIUPECHUM.

Bo3zaymHoe orauso.

CpaBHeHUE yAEIbHBIX TEINTIOEMKOCTEN BEUIECTB.



Crioco0Ob1 M3MEHEHHSI BHYTPEHHEH SHEPTUH.

HccnenoBanne aqnadaTHOro npouecca.

KommnbroTepHbie MOJIETH TEMIOBBIX JIBUTATENICH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenue yaenpHOU TEMIIOEMKOCTH.

HccnenoBanue nponecca OCThIBAHUS BEILIECTBA.

WccnenoBanne aquabaTHOro mpolecca.

N3yueHne B3aMOCBS3M JIHEPTUM MEXMOJIEKYJISIPHOTO B3aUMOJECUCTBUS U
TEMIIEPATYPhI KUTICHUS KUIAKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazogvie nepexoobwl.

[TapooOpazoBanue u koHjaeHcanus. VMcnapeHue W kumneHue. Y ienbHas
TEIUIOTa MapooOpa3oBaHUS.

HaceblllieHHble W HeHachIlleHHbIE mapbl. KauecTBeHHass 3aBUCHUMOCTD
IUIOTHOCTH M JAaBJIEHUS HACBIIIEHHOTO Mapa OT TeMIIepaTypbl, UX HE3aBUCUMOCTh
0T 00bEMa HACBILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUS! OT JaBJICHHUS
B KUJKOCTH.

BnaxxaocTts Bo3ayxa. AOCOTIOTHAS U OTHOCUTETbHAS BIIAYKHOCTD.

Tsépnoe Teno. Kpucramnuueckue u amopgHbie Tena. AHU30TPOINUS CBOMCTB
KpuctayioB. [InaBiieHMe W KpucTalM3auus. YJIeJdbHas TEIUIOTa IUIABJICHUS.
CyO6numarnus.

Hedbopmanuu TBEpAOrO Tena. Pactsokenue u cxkarue. Casur. Moayns FOnra.
[Ipenen ynpyrux gedopmaruii.

TemoBoe pacmupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacmpenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAaHUN YaCTHI] BEIIECTBA KaK MIPHUYUHA
TEIJIOBOTO paclIupeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue sHEpPrun B (pa30BbIX NMEPEXOaaX.

VYpaBHeHue TeroBoro 6anaHca.

[ToBepxnoctHoe HaTsbKeHHE. K0P hUIIMEHT MOBEPXHOCTHOTO HATSKEHHUS.
Kanunnsipusie siBnenusi. JlaBiaeHue noji MCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyia Jlamaca.

TexHu4yeckre yCTpOWCTBA U  TEXHOJIOTUYECKUE TMPOLECCHI:  KUIKHUE
KPUCTAJLJIbI, COBPEMEHHBIE MAaTEPHUATIBI.

Jlemoncmpayuu.

TennoBoe pacuinpeHue.

CBoiicTBa HaChIIEHHBIX MapOB.

Kunienune. Kunenue npy noHM>XEHHOM TaBJICHHMU.

N3Mepenure cuiibl TOBEPXHOCTHOT'O HATSKEHUS.

ONBITHI C MBUIBHBIMU TUIEHKAMH.

CmaunBaHue.



Kanumisipablie sBieHusl.

Mopenu HEHBIOTOHOBCKOW KAJKOCTH.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAIUIMYECKOTO BEIECTBA.

Bunbr negopmarinii.

Habmonenue manbix gedopmarimii.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHNUS )KUIKOCTEM.

H3mepenune yaenbHON TEIIOTHI TIABICHUS JIbAA.

N3ydeHue CBOMCTB HACBIILIEHHBIX [1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3/yXa M OLIEHKAa MacChl MapoB B
IIOMELICHHUH.

N3mepenne kodpduimenTa moBEpXHOCTHOTO HATSKCHHUS.

Nsmepenne monyins FOHra.

UccnenoBanre 3aBucuMoCcTH  Jedopmanuu  pe3uHoBoro obpasma oT
MPWIOKEHHOU K HEMY CUJIBI.

Pa3znen 4. DaekTpoauHaMuKa.

Tema 1. Dnexmpuueckoe noie.

OnekTpu3auusi Tel U €€ MPOSIBICHUA. JJNEKTpUYecKuil 3apsa. JlBa Buua
JJIEKTPUYECKUX 3apsfaoB. [IpOBOAHWKHM, JUAJIEKTPUKM U IOJYNPOBOJHUKH.
DIJIEMEHTAPHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHEHUS BJIECKTPUUYECKOTO
3apsaa.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaasl. 3akoH KyoHa.

Onektpuueckoe nojue. Ero neicTBre Ha 3J€KTPUIECKUE 3aps/Ibl.

Hamnpsoxénnocts  anektpuueckoro  mnoisd.  IIpoOHeiid  3apan.  JIununm
HaIPSKEHHOCTH JIEKTPUUYECKOTO 1osisi. OTHOPOJHOE IEKTPUUYECKOE TOJIE.

[ToTeHUHAIBHOCTh 3JIEKTPOCTATHYECKOTO MOJIsl. Pa3HOCTh MOTEHIMANOB U
HanpspokeHue. lloTeHumanbHas 3HEprus 3apsna B BJIEKTPOCTATUYECKOM  IIOJIE.
[ToTenman 3nekTpocTaTnyeckoro mnois. CBsi3b HANPSHKEHHOCTH MOJS U pa3HOCTH
NOTEHIIMAJIOB ISl AJIEKTPOCTATUYECKOro ToJig (Kak OAHOPOAHOIO, TaK U
HEOJAHOPOIHOTO).

[IpuHIMI Cynepno3uiuy 3IEKTPUIECKUX TTOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apsbkeHHOU cdepnl. [lone
PaBHOMEPHO 3apsbKEHHOro mo o0béMy miapa. [lose paBHOMEpHO 3apsKEHHOU
OeckoHEUHON IUIOCKOCTH. KapTwHBl JUHUNA HanpsOKEHHOCTH DJTHX TMMOJeH U
SKBUMOTEHIHAIBHBIX TOBEPXHOCTEM.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHUS 3aPSI/IOB.

JIMpneKTpuKu B AJEKTPOCTATUYECKOM  IIOJIE. Jlupnextpuyeckas
IIPOHUIIAEMOCTD BEILIECTBA.



Konnencarop. DneKTpoEMKOCTh KOHJEHCATOpa. DIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coenMHEHNE KOHIEHCATOPOB. [locaenoBaTenbHOE COEAMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHIEHCaTopa.

JIBrKeHME 3apsKEHHOM YaCTULBI B OJHOPOAHOM JIEKTPUUECKOM IIOJIE.

TexHuueckrue yCTpOMCTBA M TEXHOJOIMYECKUE IIPOLIECCHI: 3JIEKTPOCKOIL,
ANEKTPOMETpP, DIJIEKTPOCTAaTHUECKasi 3allluTa, 3a3€MJICHHE DJIEKTPONPHUOOPOB,
KOH/IEHCATOpPhI, TeHepaTtop Bau ae ['paada.

Jemoncmpayuu.

YCTpOUCTBO U IIPUHIUII IEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX IAPUKOB.

DIIEKTPUUECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Mogens anekTpoctaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOAHUKH B AIEKTPUUYECKOM I1OJIE.

DIIeKTpOCTaTUYECKAs 3aIIUTa.

Y CTpONCTBO U JIEMCTBHE KOHIEHCATOPA MMOCTOSSHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb JJIEKTPOEMKOCTH TIJIOCKOTO KOHJEHCAaTopa OT IUIOMIAIN
IJIACTUH, PACCTOSIHUSA MEX1Y HUMH U JUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus IEeKTPUUECKOTO MO 3apsKEHHOT0 KOHJEHCATOoPa.

3apsiika U pa3psKa KOHIEHCATOpa 4epes3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nadopamopmusie padomul, npaKmuKym.

OueHka cuj B3auMOJEHCTBUS 3apsyKEHHBIX TEII.

HaGronenmne npeBpaiiieHrs SHEPTUH 3apsSKEHHOT0 KOHASHCATOpa B SHEPTUIO
V3JIyYCHHS CBETOANOMA.

N3ydenne nporekanusi TOKa B LIENHU, COAEPKAIIECH KOHIEHCATOP.

Pacnpenenenue pPa3HOCTH NOTEHI[MAJIOB (HampsKeHus ) npu
MOCJIE0BATEIBHOM COCIMHEHUHU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PEZUCTOP.

Tema 2. Ilocmoannulit 3.1eKmpuyecKuii mox.

Cuia toka. [TocTosAHHBIN TOK.

VYcioBusl CymeCTBOBAaHMUS MOCTOSHHOTO 3JIEKTPUYECKOrO TOKa. VcTOouHHMKH
toka. Hampspkenne U u D/1C &.

3akoH OMa U1l ydacTKa Lenu.

DIIEKTpUUECKOE CONPOTHUBIICHUE. 3aBUCHUMOCTh CONPOTUBJICHUS
OJHOPOJHOrO MPOBOJHUKA OT €ro JUIMHBI WU IUIOMIAAY NONEPEYHOrO CEUYECHUS.
VY ienpHOE CONPOTHUBIIEHUE BEIIECTBA.

[TocnenoBaTenpHOE, MapaJlIeIbHOE, CMENIAHHOE COENMHEHUE MTPOBOJIHUKOB.
Pacuér pa3BerBnéHHBIX dnekTpuueckux nemnei. [Ipasuna Kupxroda.



Pabora snexrpuueckoro Toka. 3akoH [xoyns—Jlenua.

MONIIHOCTh 3JIEKTPUYECKOr0 TOKa. TerioBas MOIIHOCTb, BblIEIsieMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE CONPOTHBIEHHME HMCTOYHHMKA TOKa. 3akoH Owma mid
MOJTHOM  (3aMKHYTOM) SJIEKTPUUECKOM Ienu. MOIIHOCTh MCTOYHUKA TOKA.
Kopotkoe 3ampikanue.

Konnencarop B 1ienu mMoCcTOSIHHOTO TOKA.

TexHu4yeckre YCTpPOMCTBA W TEXHOJIOTHMYECKUE TIPOLIECCHI: aMIIEPMETP,
BOJILTMETP, PEOCTAT, CUETUUK DIICKTPUUECKON IHEPTUU.

Jemoncmpayuu.

N3Mepenure cuiibl TOKa U HaMPSHKCHUS.

UccnenoBanre 3aBUCHUMOCTH CHUJIBI TOKA OT HANpSDKEHUS NI PE3UCTOpa,
JIaMITbl HAKAJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COINPOTUBICHUS MWIMHAPUUECKUX MPOBOJHUKOB OT JIJIUHBI,
IUIOILAIN MTOMIEPEYHOTO CEYEHUs U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIIEHUS MPU MOCTOSHHOM
HaIPSKEHUH.

[Ipsamoe mzmepenune DIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO 3JIEMEHTA
Y OLIEHKA BHYTPEHHETO COMTPOTUBIICHHUSI.

CrniocoObI coemuHeHnus UCTOYHUKOB Toka, D/[C Gartapeii.

UccnenoBanrie pa3HOCTU MOTEHIIMATIOB MEXKIY MOJIOCAMHU HCTOYHHMKA TOKa
OT CWJIBI TOKa B IICTH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmuKym.

UccnenoBanne cMEMaHHOTO COEIMHEHHS PE3UCTOPOB.

N3Mmepenue yaenbHOro COnpoTUBIEHUS MPOBOJHUKOB.

UccnenoBanre 3aBUCHMOCTH CWIBI TOKa OT HANpPSOKEHUS JJISI  JIAMITBI
HaKaJIMBaHUS.

VYBenudeHue npezaena u3MepeHus: amnepMerpa (BoJIbTMETPA).

N3mepenue D/1C u BHYTPEHHETO CONPOTHUBIICHUSI UICTOYHUKA TOKA.

UccnenoBanne 3aBucumoctyd J/]C rampBaHUYECKOrO 3JIEMEHTA OT BPEMEHHU
IPU KOPOTKOM 3aMbIKAHHH.

UccnenoBanrie pa3HOCTU MOTEHIMAIOB MEXKIY MOJIOCAMH HCTOYHHMKA TOKa
OT CHWJIBI TOKA B IIETTH.

HccnenoBanne 3aBUCMMOCTH MOJIE3HOM MOIIHOCTA MCTOYHUKA TOKA OT CHJIBI
TOKa.

Tema 3. Toxu 6 paziuuHbix cpedax.

DneKTpuuecKass MPOBOAUMOCTh  Pa3JIMYHBIX  BEMIECTB.  DJCKTPOHHAs
MPOBOJAMMOCTh TBEPABIX METAJJIOB. 3aBUCHUMOCTH COIPOTUBIICHUS] METAIOB OT
TeMrieparypsl. CBEpXIIPOBOAUMOCTb.



DnekTpudecKkuid TOK B BakyyMe. CBOWMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonympoBOgHUKHY. CobOcTBeHHas u pUMecHast MIPOBOJAUMOCTh
nosynpoBoaHuKoB. CBolicTBa P—N-niepexoa. [loaynpoBoJHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B BJIEKTPOJMTAX. DJIEKTPOJIUTHUECKAs TUCCOLMALIMS.
DnekTponus. 3akonsl Dapajnes 175 FIEKTPOIH3a.

DIIEKTPUYECKU TOK B raszax. CaMOCTOATENbHBIA W HECAMOCTOSTEIbHBIN
paspsaa. PaznuyHble TUIIBI CAMOCTOATENBHOIO paspsana. Monnus. Ilinazma.

TexHu4yeckre yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: Tra3opas3psiaHbIe
JaMIbl, DJIEKTPOHHO-TydeBas TpyOKa, MOJYNPOBOAHUKOBBIE MPUOOPHI: JTHO/,
TpaH3UCTOp, (OTONMOJ, CBETOAMOJ, TallbBaHWKa, pauHUpOBaHUE MEIH,
BBITIJIaBKA aJTFOMUHUS, DJICKTPOHHAS MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTH COMPOTUBIICHUSI METAIIJIOB OT TEMIIEPaTyphI.

[IpoBOIMMOCTE JIEKTPOIUTOB.

3akoHbI 2sekTponusa Papanes.

NckpoBoii pa3psa U IpOBOJIUMOCTb BO3/1yXa.

CpaBHeHUE POBOAMMOCTH METAIIJIOB U MOJIYIIPOBOAHUKOB.

OIHOCTOPOHHSISI MPOBOJAUMOCTD TUOAA.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmuKym.

Habmronenue amekTpoiusa.

N3mepenne 3apsaa OTHOBAIIEHTHOIO MOHA.

HccnenoBanne  3aBUCUMOCTM  CONPOTHMBJIEHUS  TEPMOPE3ZUCTOpPA  OT
TEMIIEPATYPHI.

CHsiTHE BOIBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

Du3uYeCKU NMPAKTUKYM.

Cnoco0bl u3MepeHus: pU3nIecKuX BEIWYUH C UCTOJIb30BAaHUEM aHAJIOTOBBIX
U UU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHUCTEM.
AOGCOIOTHBIC U OTHOCUTENIbHBIC TTOTPEITHOCTA U3MEPEHUN (HU3UUYECKUX BEIMYMH.
OueHka rpaHuil MOrpermHOCTeM.

[IpoBeneHre  KOCBEHHBIX  U3MEPEHUW, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3nuecknX BENWYMH, MPOBEPKAa NPEIJIOKEHHBIX THUIOTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMaTUYECKUX  pazaenax «YUYEHHYECKUH  HKCHEPHUMEHT,
1abopaTopHbi€ pabOThI, MPAKTUKYM)).

MexnpeaMeTHbIE CBA3H.

N3yyenne «kypca ¢usuku yrayonéaHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCS C YYETOM COJEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€H C Kypcamu
MaTeMaTUKH, OUOJIOTUH, XUMUU, TeOrpaduu U TEXHOJIOTHH.

Mescnpeomemmnole nonamus, C6A3AHHbBIE C U3YYUEHUEM MEMO008 HAYUHO20
nO3HaHUA: SBICHWE, HAay4YHbId (akT, runoresa, Gusmveckas BETUYMHA, 3aKOH,



TEOpHs, HaONIOICHHUE, DSKCIEPUMEHT, MOJAEIUPOBAHUE, MOEIb, H3MEPEHHUE,
MOTPEUTHOCTH U3MEPEHUN, U3MEpPUTEIbHbBIE TPUOOPHI, IUdpoBast 1abopaTopus.

Mamemamuka: penieHUe CUCTEMbl YypaBHEHUH. JluHelHas QyHKUuMS,
napabouna, runepOona, ux rpaguku u cBoiicTBa. TpuronoMmerpudeckue QpyHKIINM:
CUHYC, KOCUHYC, TAHI'€HC, KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BekTophl 1 UX TPOEKIMU Ha OCU KOOPJMHAT, CI0XKEHUE BEKTOPOB.

Buonozua: mexannueckoe JBIKEHHE B KUBOM mpupone, nuddysus, ocmoc,
TEIIOOOMEH JKMBBIX OPraHMW3MOB, TEIJIOBOE 3arps3HEHHME OKPYKAIOIIEW Cpenbl,
yTUIN3aluusi OHOOPraHMYECKOro TOIUIMBA JJIi BBIPAOOTKH  «TEIUIOBOM» U
ANIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KalWJUISIPHBIE SIBIEHUS B IPUPO/IE,
ANEKTPUUECKUE SIBJICHUS B dKUBOUM MPUPOJIE.

Xumua: NUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE aTOMOB M MOJIEKYJ,
MOJIb BEIIECTBA, MOJSpHAas Macca, IOJy4YeHHUE HAHOMATEpUajoB, TEIIOBbIE
CBOMCTBA TBEPABIX TEJN, KUIAKOCTEN U Ia30B, )KUJIKHE KPUCTAILIbI, SJIEKTPUUECKUE
CBOICTBA METAJJIOB, JJIEKTPOJIUTUYECKAS TUCCOLMALINS, TaJbBAHUKA, DIIEKTPOHHAS
MUKPOCKOMHUSI.

T'eozpaghua: BnaxxHOCTh BO3AyXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonozcua: npeoOpa3zoBaHUE JBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CYXOro M IKUAKOIO TPEHHS B TEXHUKE, CTATUYECKHE KOHCTPYKIUU
(KpOHIITENH, pemeéTyaTble KOHCTPYKIMHU), WCIIOJIb30BAaHUE 3aKOHOB COXPaHECHMSI
MEXAHUKHA B TEXHUKE (THMPOCKOI, BOJOMET M APYTHE), ABUTATENb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJIOAWIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIyYEHUSI COBPEMEHHBIX MATEpUAIOB, B TOM UYHCIE€ HAHOMATEpHUAIIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsiHbIE JaMIIbl, TOJYIPOBOJHUKOBBIE TPUOOPHI, TATbBAHUKA.

11 KIIACC

Pa3nen 4. JinekTpoauHaMuKa.

Tema 4. Maznummnoe noane.

B3aumopelicTBU€ TIOCTOSAHHBIX MAarHUTOB W TMPOBOJAHUKOB C TOKOM.
MarautHoe mnone. Bekrop MarHuTHOM uHAyKuumW. llpuHmmn cyneprno3uuuu
MAarHUTHBIX NOJIeH. JIMHUKY MarHUTHOW UHIYKIIUU.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOro MPOBOJAHUKA, KATYIIKU U
KpyroBoro BuTka). OnsIT Ipcresa.

Cuna Amnepa, €€ HanpaBJIeHUE U MOJTYJIb.

Cuna Jlopenua, €€ HanpaBieHUE U MOAYJb. [[BHKEHHE 3apsKEHHOW YaCTHULIbI
B OJJHOPOJHOM MarHuTHOM Imose. PaGota cunbl Jlopena.

MaruauTHoe 1nose B Beniecte. DeppoMarHeTuky, napa- U IMaMarHeTUKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOIMYCCKUC IIPOOCCChI: IIPHUMCHCHHUC

MOCTOSTHHBIX MAarHuTOB, 3JIEKTPOMArHuTOB, TECTEP-MYJIbTUMETD,
AJIEKTpOABUTATEND SIKOOU, YCKOPUTENU SJIEMEHTAPHBIX YaCTHII.
Hemoncmpayuu.

Kaptuna  nuHMA  WMHAYKOMM ~ MAarHATHOIO  TOJISL  TOJOCOBOTO  H
MOJIKOBOOOPA3HOT O MOCTOSIHHBIX MarHUTOB.

KapTrHa nuHuii MaraHuTHOM MHAYKIHUH TOJIS JUIMHHOTO TIPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO IMPOBOJIHUKA, KATYLIKU C TOKOM.

B3aumoperictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHiia Ha HOHBI IIEKTPOJIUTA.

HaGmtonenune nBmkeHus mydyka 3J€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHMn JEUCTBUS 3JIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTO3JICKTPUUECKONU CUCTEMBI.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

HccnenoBanre MarHUTHOTO TOJSI TOCTOSIHHBIX MarHUTOB.

UccnenoBanne cBOMCTB heppOMarHETHKOB.

HccnenoBanne neicTBUsA MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuibl AMriepa.

N3yueHne 3aBUCUMOCTH CUJIbI AMIIepa OT CUJIbI TOKA.

Onpenenenne MAarHUTHOW MHAYKIIMU Ha OCHOBE U3MEPEHUS CIIIBI AMITepa.

Tema 5. dnexkmpomazHumnas uHOYKYUA.

SIBneHne 3JIEKTPOMAarHUTHOM WHAYKUMHU. [lOTOK BekTOpa MAarHUTHOM
uaaykiud. OJIC wHAyKuMM. 3aKOH HJIEKTPOMAarHUTHOM WHAyKIMu Dapajes.
Buxpesoe anekrpuueckoe nose. Toku Dyko.

OJIC uHAYKUUM B MPOBOJHMKE, NBWKYIIEMCS B OZHOPOJAHOM MAarHUTHOM
noJIe.

[IpaBuno Jlenua.

NupyktuBHOCTh. KaTyllika WHIYKTUBHOCTM B LENH IOCTOSHHOIO TOKA.
Asnenne camonHaykuuu. IJIC caMOMHIYKIINH.

DHeprus MarHUTHOTO TOJI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuuecKne YCTPOWCTBA W TEXHOJIOTHMYECKUE MPOLECCHI: MHAYKIWOHHAS
1e4Yb, COJIECHOU, 3alIUTa OT JIEKTPU3ALNUH TEJ MPU ABUKEHUHU B MArHUTHOM I10JIE
3emutu.

Jlemoncmpayuu.

Habmronenue siBneHust 3J1eKTPOMArHUTHOW UHAYKITUH.

UccnenoBanne 3aBucumoctd DJIC MHAYKOIMM OT CKOPOCTH W3MEHEHUS
MAarHMuTHOT'O IOTOKA.



[IpaBuno Jlenua.

[Tanenne marauTa B alfOMUHUEBOM (MEIHOMN) TpyOe.

SIBneHne caMOMHAYKIUH.

UccnenoBanne 3aBucumoctd J/JC caMOMHIYKIIMM OT CKOPOCTHM WU3MEHEHUS
CWJIBI TOKA B LETH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHON MHAYKITUH.

Onpenenenne MHAYKIIMU BUXPEBOI'O MAarHUTHOT'O TOJISL.

UccnenoBanue siBIEHUS] CAMOUHIYKIIHH.

COopka MoJieIu JIEKTPOMArHuTHOTO TeHepaTopa.

Paspgea S. KosieOanust v BOJTHBI.

Tema 1. Mexanuueckue Koyedanus.

Konebarensnas cucrema. CBOOOAHBIE KOJIEOAHMS.

I'apMonnyeckue konedanuss. KuHemarnueckoe U JUHAMUYECKOE OMMCAHUE.
DHepreTuuecKoe ONMUCAaHUE (3aKOH COXPAaHEHMs] MEeXaHU4ecKo sHepruu). BriBoj
JTUHAMUYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJeOaHU U3 UX DHEPreTUYECKOro u
KMHEMATUYECKOr0 OMUCAHUS.

Ammnutyna U ¢aza koneOanuil. CBs3b aMIUIUTYABl KOJIEOAHUUA HCXOIHOU
BEJIUYMHBI C aMIUTUTYJaMHU KOJIeOaHUi €€ CKOPOCTH U YCKOPEHUSI.

[lepmon u uacrora koneOanuil. Ilepwon Mambix CBOOOAHBIX KOJeOaHMIA
MaTeMaTH4ecKoro masiTHuka. lIlepuon CBOOOJHBIX KOJIEOAHUN MPYKHUHHOTO
MasTHHKA.

[Tonsitue o 3aryxatoniux kKoneOanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BinusiHMe 3aTyxaHus Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOIEOAHMS.

TexHudyeckre yCTpPOMCTBA U TEXHOJOTMUYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3blKaJIbHbIE MHCTPYMEHTBI, celicMorpad.

Hemoncmpauuu.

3anuce KoJe0aTeabHOr0 IBUKEHUS.

Halntonenne He3aBUCUMOCTH NIEPUOJIa MaJbIX KOJIEOAHUM T'py3a Ha HUTH OT
aAMILTUTY/IbL.

HccnenoBanne 3aTyxaromux KoJieOaHU U 3aBUCUMOCTH IEpHUOaa CBOOOTHBIX
KOJI€OaHUI OT CONPOTHUBIICHHUS.

UccnenoBanne konebaHWM TIpy3a Ha MACCHUBHOM MpYXKHHE C IEJbIO
dbopMUpOBaHUs MIPEACTABICHUN 00 MA€aTbHON MOJIETU PYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS YHEPTUU NIPU KOJIEOAHUSAX TPy3a HA MPYKHUHE.

UccnenoBanrie BEIHYKICHHBIX KOJIEOaHUIA.

Habmronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.



N3mepenne mnepuona CBOOOAHBIX KOJIEOAHHM HHUTSHOTO W MPYXKHUHHOTO
MasiTHUKOB.

N3yuyenue 3aK0HOB IBH)KEHUA TeJla B X0/I€ KoeOaHUl Ha yIpyroM MojBece.

N3yyeHue NBMKEHUS HUTAHOTO MasiTHUKA.

[Ipeobpa3oBanue FHEPTUH B MPY>KUHHOM MasITHUKE.

HccnenoBanre yObIBaHUS aMIUTUTY/IbI 3aTyXaOIIUX KOJIEOaHUM.

HccnenoBanrie BbIHYKICHHBIX KOJIEOaHUM.

Tema 2. dnexkmpomaznumHnele Koedanus.

KoneGatenpupiii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
uaealbHOM KoJjebaTenbHOM KoHType. Popmyna TomcoHa. CBs3b aMIUIUTY/bI
3apsjia KOHAEHcaTopa ¢ aMIUTUTYI0M CHIIbI TOKA B KOJIEOATEIHbHOM KOHTYPE.

3aKOH COXPaHEHHUS SHEPTUH B HJI€ATbHOM KOJIeOaTeTbHOM KOHTYDE.

3aryxaromnue JIIEKTPOMAarHUTHBIE KoJie0aHusl. BbIHyX1€HHBIE
AJIEKTPOMAarHUTHBIE KOJIEOaHUs.

IlepemeHHBIi TOK. MOIMHOCTH IEPEMEHHOTO TOKA. AMIUIMTYIHOE W
JEUCTBYIOLEE 3HAUEHUE CUJIbl TOKA W HAIpsDKEHMsS MpU pasiuyHOW ¢opMme
3aBUCUMOCTH IIEPEMEHHOI0 TOKA OT BPEMEHHM.

CuHycouIaNbHbIA MEpEMEHHBIH TOK. Pe3ucTtop, KOHAEHCATOp W KaTyllKa
MHAYKTUBHOCTH B LIENHM CUHYCOUJAIBHOI'O IIEPEMEHHOIO TOKAa. PE30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbid  Tpancopmatop. Ilpom3BoacTBo, mepemadya W NOTpeOIeHHE
3JIEKTPUYECKON IHEPIUU.

OKOJIOTUYECKHE PHUCKU IIpU IPOMU3BOACTBE 3JeKTpodHepruu. KynbTypa
UCIIOJIb30BaHUS AJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HH.

TexHu4yeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IMPOLECCHI: 3JIEKTPUYECKUN
3BOHOK, T€HEPATOP MTEPEMEHHOI0 TOKA, JIMHUU JJIEKTponepeaay.

Hemoncmpayuu.

CB0OOIHBIE AJIEKTPOMATrHUTHBIE KOJIeOaHusI.

3aBHCUMOCTH 4aCTOTHI CBOOOJHBIX KOJIEOAHUN OT MHIYKTUBHOCTH U EMKOCTHU
KOHTYypa.

OcuuiorpaMMsbl 3J1EKTPOMarHUTHBIX KOJI€OaHUH.

['eHepaTop HE3aTyXaIOMIUX IEKTPOMArHUTHBIX KOJIeOaHUH.

Mopens 3JIEKTpPOMarHuTHOT O T€HEPATOPA.

BbIHyX/1€HHbIE CHHYCOUJAJIbHBIE KOJIEOaHMsI.

Pe3ucrop, KaTymka MHAYKTUBHOCTHM M KOHJIEHCATOp B LIENM IIEPEMEHHOIO
TOKA.

Pe3oHanc mnpu mocnenoBaTeIbHOM COEIMHEHWHM pE3UCTOpa, KaTyIIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Y cTpolcTBO U IPHUHITUI AEUCTBHS TpaHchopmaTopa.



Mogens TMHUM 3JEKTpONEpeIayn.

Yuenuueckuit sxkcnepumenm, nadopamopnuvie padomut, RPAKMUKYM.

N3yuenue Tpanchopmaropa.

HccenenoBanne nNepeMEHHOrO TOKAa 4Yepe3 IOCIEOBATENIBHO COCAUHEHHBIE
KOHJIEHCATOP, KaTYIIKy U PE3UCTOP.

Hablntonenue 35eKTpoMarHiTHOrO pe30HaHCa.

NccnenoBanrie paboThl HCTOYHUKOB CBETA B LIEMU MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMmpOMAzHUNIHbLE G0JIHbI.

MexaHndeckue BOJHBI, YCIOBHS HX pacnpocTpaHeHus. llomepeunsie u
OpoAOoJibHBIE BOJIHBL. lleproj, CKOPOCTh pAacHpOCTpaHEHHs] W JIJIMHA BOJIHBI.
CBolicTBa MEXaHMYECKHUX BOJIH: OTpa)X€HUE, MpeloMieHue, UHTepdepeHuus u
nudpaxims.

3Byk. CxopocTb 3ByKa. [ poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

[[TymoBOE 3arpsi3HEHNE OKPYIKAIOLIEH CPEABI.

OJIIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS M3JIyYEHUs JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTanys BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXX€HUE,  MPEIOMIICHUE,
noJsipu3anus, uHTepdepeHuns u qudpakuus.

[IIkana 3JIEeKTPOMarHuTHBIX BOJH. [IprMEHEHHE 3JIEKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3U U TeneBUACHUA. Pannonokanus.

DIIEKTPOMATHUTHOE 3arpsi3HEHUE OKPYKAOLIEN CPEBI.

TexHHueckre yCTpOMCTBA M IPAKTHUYECKOE INPHMEHEHHME: MY3BIKaJIbHBIC
UHCTPYMEHTBI, pajap, paJuonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBU-neus,
yJIbTPa3ByKOBask JUArHOCTUKA B TEXHUKE U MEJIULIUHE.

Jemoncmpayuu.

OO6pa3oBaHue 1 pacpOCTPAHEHHUE MONEPEYHBIX U ITPOJOJIBHBIX BOJIH.

Koneobiromeecs Te10 Kak ICTOYHHK 3BYKa.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOThI KOJIEOaHUH.

HaburoieHue oTpakeHus U NpenoMiIeHUs MEXaHUUECKHUX BOJIH.

Ha6monenue nnreppepeHuny u 1udppakiiny MEXaHU4eCKUX BOJIH.

AKyCTHYECKHN PE3OHAHC.

CBolicTBa ynbTpa3ByKa U €ro NpUMEHEHHUE.

HaGumroneHue cBA3M I'POMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIOH H
4acTOTOM KOJIeOaHUM.

HccnenoBanne  CBOMCTB ~ JJEKTPOMAarHWTHBIX  BOJIH: OTpaKECHHUE,
npesioMIIeHUE, Mosipu3anus, udpakuus, UHTepPepeHIIus.

OGHapyxeHue nH(PpaKpacHOro U yabTpaduoIECTOBOTO U3ITYyUYECHUM.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.



N3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenne pacnpocTpaHeHMs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonuHelHOE pacnpOCTpaHEHUE CBETa B OJHOPOAHON cpene. JIyu cBera.
To4euHbI UCTOYHUK CBETA.

OTtpaxxenue cBera. 3akoHbI oTpaxeHus: cBeta. [locTpoeHne n3zoOpaxeHuil B
wiockoM 3epkaiie. Cepuueckue 3epkana.

[Ipenomiienue cBeTa. 3aKOHBI IIPETOMIICHUS CBeTa. AOCONIOTHBIN NOKAa3aTelb
npenomiieHusi. OTHOCUTENbHBIN MTOKa3aTenb npenomMieHus. [1oCTOSHCTBO 4acTOThI
CBETa M COOTHOUICHHWE JUJIMH BOJIH NPHU NEPEXOJE MOHOXPOMATHYECKOIO CBETA
Yyepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xon nyueit B mpusMme. [ucnepcusi cBera. COXHBIA cOCTaB O€lIoro CBeTa.
[IBer.

[TonmHoe BHYTpeHHEe oTpaxkeHue. [IpenenbHblil yroin NOJIHOTO BHYTPEHHETO
OTPAKEHHUS.

CobOuparome W pacceuBarolue JUH3bl. ToHkas JnuH3a. DOKyCHOE
paccTossHME M ONTHUYecKas CHJia TOHKOW JUH3bl. 3aBUCUMOCTH (HOKYCHOTO
paccTosiHUsl TOHKOM cepruyecKoil JIMH3bI OT €€ TE€OMETPUM U OTHOCHUTEIHLHOIO
MOKAa3aTeNs MPEIOMIICHHUS.

dopmyia TOHKOM JIMH3BL. Y BEJIUYCHHE, 1aBAEMOE JIMH30M.

Xop Jy4a, MPOMIEANIETO JIMH3Y MHOJX IIPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHune wu300paKeHU TOYKM W OTpe3Ka MpsIMOA B
cOOMpAIOIUX U PACCEUBAOIIMX JIUH3AX U UX CUCTEMAaX.

OnTuueckue npudopsl. Paspemaroniast cnocodHocTh. ['1a3 kak ontuueckas
cucrema.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON OIITUKH.

BonnoBas ontuka. HWurepdepenims cBera. KorepeHTHblEe HCTOYHMKH.
VYcnoBust HaOMIOEHWS MAaKCMMyMOB M MHUHHUMYMOB B HWHTEp(EpEHIIMOHHON
KapTUHE OT JBYX KOIEPEHTHBIX HWCTOYHHMKOB. [IpuMepbl Kiaccrmueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakumoHHas pemérka. YcaoBUe HaOMIOACHUS
IJIABHBIX ~MAaKCMMyMOB IIpM IIQJEHHH MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(PaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHu4yeckre YCTpPOMCTBA W TEXHOJIOTMYECKUE IPOIECCHl: OYKH, Jyma,
nepuckomn, Qoroamnmnapar, MUKPOCKON, MPOEKIMOHHBIN ammapar, HNpOCBETIECHUE
OINTHKH, BOJIOKOHHAsI ONTHUKA, AU(PPAKIMOHHAS PeIIETKa.

Jemoncmpayuu.

3aKOHBI OTPAYKEHHUSI CBETA.



HccnenoBanne npenoMieHHs CBETA.

Habmronenue noHOro BHyTpEHHEro oTpaxeHus. Mojienb CBETOBOIA.

HccnenoBanne xoma CBETOBBIX IIYYKOB 4YEpPE3  IUIOCKOMAPAILIEIBHYIO
IUIACTUHY U IPU3MY.

UccnenoBanne cBOMCTB N300paKeHUM B JTMH3AX.

Mopenu MUKpPOCKOIIA, TEIECKOIIA.

Habmonenue natepdepeHnn crera.

HaGnronenue nBeToB TOHKUX MJIEHOK.

Ha6mronenune nudpakimu ceera.

N3yuyenune nuppakimoOHHON PEIIETKY.

Habntonenune nudpakimoHHOrO CIIeKTpa.

Habmonenue nucnepcuu cBera.

Habmronenue nonspusanuu cBeTa.

[IpumeHeHue MONSIPOUIOB JIJISl U3YUCHUSI MEXaHUYECKUX HAMPSHKEHUH.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

N3MepeHue nokazaresns npeaoMiIeHUs CTeKIa.

UccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pACCTOSHUS OT BemiecTBa (Ha
OpUMEPEe KUIKUX JIHH3).

N3mepenne poKyCcHOro pacCTOSHHSI pacCEUBAIOIINX JIUH3.

[Tony4yenue n3o00paxeHus: B CUCTEME U3 IUIOCKOTO 3epKajia U JIMH3BI.

[Tonyuenne n300pakeHUsI B CUCTEME U3 IBYX JIUH3.

KoncTpynpoBanue T€IeCKONMUYECKUX CUCTEM.

Ha6ntonenune nudpakiuu, nHTepdEepeHIny U Moysipyu3aliy CBeTa.

N3yuenne nonsgpuszanuu CBETa, OTPaKEHHOTO OT MOBEPXHOCTHU JUAJIEKTPHUKA.

N3yuenune naTEpPEpEeHINN JTA3EPHOTO U3ITYICHHS HA IBYX IIETISAX.

Habmonenue nucnepcun.

HaGntonenue u uccnenoBanue AUQGpaKkimOHHOTO CIEKTpa.

N3mepenue 1iuHbl CBETOBOW BOJIHBI.

[TonyueHue criekTpa M3JIy4EHHUs CBETOJMOAA MPU MOMOIIU AUPPAKIIMOHHON
PELIETKMU.

Paznen 6. OcHOBBI CIeNUAIBbHON TEOPHMH OTHOCUTEIBLHOCTH.

['panunbl  OPpUMEHUMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtymatsl
CIIEIIMAJIbHOW TEOPUU OTHOCUTEIIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal.  [IpeobGpa3zoBanust  JlopeHia.
VYcnoBue mnpuuMHHOCTH. (OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeEJJICHUE
BPEMEHU U COKPALICHUE JJIUHBI.

DHeprus U UMIYJIbC PEISATUBUCTCKON YaCTUILBI.

CBs3b Macchl C YHEPTUEH U UMITYJIBCOM PEISITUBUCTCKOM YaCTHIIbl. JHEPrus
ITOKOSI.



TexHu4yeckre YCTPONCTBA M TEXHOJIOTHMYECKUE IMPOLIECChl: CIYTHUKOBBIC
NPUEMHUKHU, YCKOPUTEIH 3aPSXKEHHBIX YACTHIL.

YueHnnueckuit SKCIEPUMEHT, JTaOOpaTOPHBIE PA0OTHI, MPAKTUKYM.

Ompenenenne UMNyJIbca W JHEPTUU  PEISTUBUCTCKUX  dYacTuil (IO
doTorpadusiMm TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBecHOE TerioBoe M3NIydeHHE (M3IydeHHE aOCONIOTHO YE€PHOTO Tena).
3akoH cMemienns Buna. ['unoresa [1nanka o kBaHTax.

®OoTOHBI. DHEPTUA U UMITYJILC (HOTOHA.

®dororpdext. OnbiThl A. I'. Cronerosa. 3akonsl ¢hoTodddexra. YpaBHeHUE
OiinmreiHa s porodddexra. «Kpacnas rpanuia» Gorodddekra.

JlaBnenue cBerta (B YaCTHOCTH, JIaBJICHHME CBE€Ta Ha aOCOJIIOTHO
MOTJIONIAIONIYI0 W aOCOMIOTHO OTpaxkarollylo moBepxHocTh). OmbiTel 1. H.
JleOenena.

BonnoBsie cBolicTBa yactuil. Bonusl ne bpoiis. J{nvHa BonHbl Ae bpoiins u
pasMepsl  00JacTH JIOKATM3AIlMU JBWXKYIIeWcs dactuibl. KopmyckymnspHo-
BOJIHOBOM Ayanu3M. [{udpakiys 31eKTpOHOB HAa KpHUCTaJIax.

Cneuuduka nsmepernuit B Mukpomupe. COOTHOLIEHUSI HEONpPenenEHHOCTEM
I'eitzenbepra.

TexHu4eckrue YCTPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CIIEKTPOMETP,
dorornemMeHT, (OTOJATUMK, TYHHENbHBIA MHUKPOCKON, COJHEYHas Oarapes,
CBETOUOI.

Hemoncmpauuu.

®otord(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOW IJIACTHHOM.

NccnenoBanue 3akoHOB BHEHIHEro (poToaddekra.

UccnenoBanne 3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYIPOBOJHHKOB  OT
OCBEILIEHHOCTH.

Ceeroguon.

Conneunas Oartapesi.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomol, npaKmuKym.

Hccnenosanue poTopesucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe uccienoBanus Gorodddexra.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOMO/ OT HANIPSIKEHUS.

Tema 2. Dusuka amoma.

OneITel IO KCCIEAOBAHUIO CTpOeHHsA aroma. IlimaHerapHas mMoxpenb aToma
Pezepdopna.

[Toctynatel bopa. M3nyyenue u noriomienre (pOTOHOB MpHU MEPEXOe aToMa
C OJIHOT'O YPOBHS SHEPIUU Ha JPYroil.



Buapl ciektpoB. CekTp ypoOBHEH 3HEPruu aToMa BOJIOPOJIA.

CnoHTaHHOE U BBIHYKJICHHOE U3J1y4YeHHE CBeTa. Jlasep.

TexHuuecKkne yCTpPOMCTBA M TEXHOJOTHUYECKHE MPOLECCHI: CHEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOII), a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpauuu.

Mogens onbita Pezepdopaa.

Habmonenue nMHeN4aThIX CIIEKTPOB.

YCTpOUCTBO U JEUCTBUE CUETUMKA HOHU3UPYIOLINX YaCTHLL.

Ornpenenenue JIMHBI BOJHBI JA3€PHOTO U3TyUCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

Habmronenue nuHeyaToro crekTpa.

HccnenoBaHne crniekTpa pa3peKeHHOI0 aTOMAPHOrO BOAOPOJa U U3MEPEHUE
nocTostHHOM Punbepra.

Tema 3. Dusuka amomHoz0 A0pa U INEMEHMAPHBIX YACMUY,.

Hyxknonnass Mmonens snapa I'elizenOepra—lBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M3otormsl.

PannoaktuBHOCTE. Anb(a-pacman. DJIEKTPOHHBIM W TO3UTPOHHBIA Oera-
pacnaz. I'amma-u3nydeHue.

3aKOH pPaJAMOAaKTUBHOrO pacnaaa. PaanoakTWBHBIE H30TOINBI B MPHUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO HU3Iy4YCeHUs. BiusgHUE pagnMoOaKTUBHOCTH Ha YKUBbIC
opranu3mMbl. EctecTBeHHbIN (POH n3nydenus. JJozumerpusi.

DHeprus CBs3U HYKJIOHOB B sifjpe. A nepHbie cuibl. [ledekt maccsl sapa.

Snepubie peakiuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
yOPaBISIEMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTMYECKUE aCIEKThl pPa3BUTHUS
SAIEPHON DHEPTETUKH.

Metobl perucTpaluy U UCCIEAOBAHUS 3JIEMEHTAPHBIX YACTHII.

@yHIaMEHTaJbHbIE B3aUMOJCUCTBUSA. bapHOHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangaptHoil Mmoaenu. KBapk-TiirooHHas MOZENb aJpPOHOB.

Ouzuka 3a npenenamu CrtangapTHol mozaenu. TéMHas Matepus U TEMHas
SHEPIHUsl.

EnuncTBO Qusnueckoi KapTUHBI MUpA.

TexHuueckne yCTpOMCTBA U TEXHOJIOTUYECKHE MPOLECCHI: TO3UMETP, KaMepa
BunbcoHa, saepHBI peakTop, TEPMOSACPHBIA pEaKTop, aromMHas Oomoa,
MarHUTHO-PE30HAHCHAsI TOMOTrpadusi.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomol, npaKmuKym.

HccnenoBanne TpEKOB YacTULL (110 TOTOBBIM (OTOrpadusiM).

WccnenoBanre paguoakTUBHOIO (hOHA C UCIIOJIBb30BAHUEM J03UMETPA.

N3yyenue nornouieHus: 6eTa-4acTull aTlOMUHHEM.

Pa3nesn 8. JiieMeHTHI ACTPOHOMUM U aCTPOPU3HKH.



DTarnbl pa3BUTHS acTpoHOMUU. [IpuKiagHOe U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuH. [IpumMeHUMOCTh 3aKOHOB (U3UKHU [JIsi OOBSICHEHUS MPUPOJbI
KOCMHYECKUX 00OBEKTOB.

Metonbpl acTpOHOMHUYECKUX HcciaeqoBaHui. COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIBI, PAJANOTEIIECKOIIBI, BHEATMOC(HEpHAsi aCTPOHOMHS.

Bun 3Bénnoro Heba. Co3Be3ausi, sipKkuMe 3BE3[bI, IUIAHETHI, UX BHUJIUMOE
JIBDKCHHE.

ComnHeyHas cucteMa.

Conniie. ConmHeuHasi akTUBHOCTD. McTounuk sHeprun CoyHIa U 3BE3I.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J(Marpamma «CHeKTpaIbHbIN KJIacc —
CBETUMOCTBY». 3BE3JbI TJIABHOM ITOCJICIOBATCIILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTb» JJI 3BE3]l TJIABHOM MOCJIEA0BATEIbHOCTH. BHYyTpeHHEE CTpoeHHE
3B&3/1. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XKACHUU U ABodtonU CollHIa U
3BE3J1. DTambl )KU3HHU 3BE3]I.

Muneunbiii I[Iyte — Hama I'amaktuka. [lonmoxkenune u aBwxkeHue CosHUA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku v kBazapbl. UEpHBIE ABIPHI B siApax
rajaKkTHK.

Bcenennas. Pacmpennie Beenennoit. 3akon Xa06a. Paz0eranue rajiakTuk.
Teopust bonbioro B3peiBa. PenukToBoE U3inydeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranakruka.

Hepemiénnnlie nmpodsieMbl aCTpPOHOMUMU.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HEOGa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITHIOTEPHBIX TPHIIOKCHHUH ISl ONpe/eIeHNs TOJIOKEHUS HEOSCHBIX 00BEKTOB
HAa KOHKPETHYIO JaTy: OCHOBHbIE c03Be3iusi CeBEpHOro MONyIIapus U SIPKUE
3BE3JILI.

Habmonennss B Teneckon JlyHBI, IJIaHET, TYMaHHOCTEH U 3BE3HBIX
CKOILJICHU.

Du3HYeCKU NPAKTUKYM.

Cnoco0s1 u3MepeHus: pU3NYecKuX BEIWYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U [IUQPPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOIIOTHBIC ¥ OTHOCHTEIIbHBIC IMOTPEITHOCTH M3MEPECHHH (PU3HYECKUX BEIUYHH.
OneHka rpaHul NOTPEMHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEPEHHMM, HCCIEAOBAHUM  3aBUCUMOCTEHN
bU3NMYECKUX BEIWYWH, MPOBEpKa MNPEITIOKEHHBIX THMNOTE3 (BBIOOp M3 pador,
OMMCAHHBIX B  TEMATUYECKHUX  paszgenax «YUYEHUYECKHUHA  DKCIIEPUMEHT,
1abopaTopHble padOThI, IPAKTUKYM).

O0o01maoiee NOBTOPEHHE.



O060061menue U cucTeMaTu3alus cofepKaHus pa3AenoB Kypca «MexaHukay,
«MonekynspHas Qu3rvKa U TEPMOAUHAMUKAY, «DNEKTpoauHaMuKay, «Konedanus
U BOJHBI», «OCHOBBI CIEHHAIBHOW TEOPUH OTHOCHUTENBHOCTHY, «KBaHTOBas
buznkay, «€MEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponpr Qusuku W acTpoHOMHUHM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOM chepax NesTeIbHOCTH YelIOBEeKa, POJb U MECTO (PU3UKU
Y aCTPOHOMHU B COBPEMEHHOW HAYYHOW KapTUHE MUpPA, 3HAYEHUE OIKUCATEIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTENIbHOM ¥  MPOTHOCTHYECKOW  (pyHKIMiA
busznueckoii Teopuu, poiib GU3HUECKON TEOPUU B (POPMUPOBAHUY MPEACTABICHUM
0 (u3nyYecKor KapTHUHE MHUPA, MECTO (PU3UUECKON KAPTUHBI MUpPA B OOIIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHUN O IPUPOJIE.

MeKnpeaMeTHbIE CBS3H.

N3yuenne kypca ¢usuku yriuyonéaHoro ypoBHs B 11 kjacce
OCYIIECTBIISIETCA C YUETOM COAEPKATEIBHBIX MEXKIIPEIMETHBIX CBSI3€M ¢ Kypcamu
MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemmnsle noHamuUs, C6A3AHHbBIE C U3YYEHUEM MEMO008 HAYUHO20
no3nanuA: SIBIEHUE, Hay4YHbIH (haKT, THIOTe3a, (U3MUecKas BEIUYMHA, 3aKOH,
Teopus, HaAONIOAEHUE, SKCIEPUMEHT, MOJIEIMPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE MPUOOPHI, IUPPOBas TaOOPaTOPHSI.

Mamemamuka: pelieHUE CHUCTEMBl YPAaBHEHUW. TpUTrOHOMETPUYECKUE
(yHKIMU: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKIECTBO. BEKTOPBI M MX NMPOEKIMH HA OCU KOOPJAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMEHTAapHBIX (GYHKUUNA. [Ipu3Haku 1OMOOUS TPEYTrONbHHUKOB,
OTIpeIeNICHHE TUIOMIAIN TUIOCKUX PUTyp u 00bEMa Ted.

buonozun: >nekrpuyeckue SBIEHUS B JKUBOM MpUPOJE, KOJEeOATEIbHBIE
JNBWKEHHUS B JKMBOM MPUPOAE, OHKOJIOTMYECKHUE PHUCKU IIPU TMPOU3BOJCTBE
AJEKTPOIHEPTUM,  DJIEKTPOMArHUTHOE  3arpsA3HEHHE  OKPYKAIOIIEH  Cpelbl,
yJIBTPA3BYKOBasl JUAarHOCTMKAa B MEIULMHE, ONTUYECKHUE SBJICHUSA B KUBOU
IPUPOJIE.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUITMYECKAsI CTPYKTypa TBEPIABIX
TEN, MEXaHU3Mbl OOpa30BaHMSI KPUCTAJUIMUECKOW PEHIETKHU, CHEKTPaTbHBIN
aHaJu3.

I'eocpagpun: wmarnutHbBlE TIOMIOCA 3€MIIM, 3QJIEKH MArHUTHBIX DY,
dboTochEMKA 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
ANEeKTpoABUTraTENNb IKOOH, TeHepaTop MEPEMEHHOI0 TOKa, WHAYKLUMOHHAsS IeYb,
JIMHUU DJIEKTPONEPENAY, AIEKTPOABUTATEND, PAlap, PALUONPUEMHHUK, TEIEBU30DP,
anteHHa, Ttenedon, CBY-meub, ynabTpPa3ByKOBas JIUArHOCTUKA B TEXHHKE,



NPOCKLMOHHBIN ammapar, BOJOKOHHAs ONTHKA, COJHEYHasi OaTtapesi, CIIyTHUKOBBIE
NPUEMHHUKHY, SIICPHAS SHEPTETUKA U DKOJIOTUYECKUE aCIIEKThI €€ Pa3BUTHS.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOTPAMMEBI I10 ®U3UKE
HA VYPOBHE CPEJAHEI'O OBHIEI'O OBPA3OBAHUAJIMYHOCTHLBIE
PE3VJIBTATEI

JIMUHOCTHBIE PE3YJIbTATBI

JInYHOCTHBIE Ppe3yJabTaTbhl OCBOCHUS yueOHoro mnpeamera «Dusnkay
JOJIKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUYaOIIUXCS PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH MO3WUIMEH JHWYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlU{, TO3UTHBHBIX BHYTPEHHUX  YOCXKICHUH, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHUE KU3ZHEHHOTO
OIBITa U ONbITA IEATEIBHOCTH B MPOLIECCE peaau3alid OCHOBHBIX HAIPaBICHUU
BOCIIUTATEIbHOU AEATEIBHOCTH, B TOM YHUCJIE B YACTH:

rPaKIaHCKOI0 BOCIIMTAHUA:

e CchOPMHUPOBAHHOCTh  TPaXJAAHCKOM  TO3UIMM  OOydYaromerocs  Kak
aKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIIMOHHBIX OOIICYETIOBEUECKUX T'yMAaHUCTHYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

e TOTOBHOCTH BECTH COBMECTHYIO JICSITEIHOCTh B UHTEPECAX IPAKIAHCKOIO
o0IecTBa, Yy4YacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTElbHOU
OpraHU3aluY;

e YMEHHE B3aUMOJCHUCTBOBATH C  COLIMAJBbHBIMU  HUHCTUTYTAMU B
COOTBETCTBUHM C X (DYHKIIUSAMU U Ha3HAUCHUEM;

e TOTOBHOCTb K TYMaHHUTAPHOMU U BOJOHTEPCKOM AEATEIBHOCTH.

NMAaTPUOTUYECKOI0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUKCKOMN rpaXX JTaHCKOMU UJICHTUYHOCTH,
MaTPUOTU3MA;

e IICHHOCTHOE OTHOILIEHWE K IOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
POCCHICKUX YIEHBIX B 00J1aCTH (DU3UKU U TEXHHKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOT0 MTOBEJICHUS;

e CIOCOOHOCTH OIICHMBATh CUTYAIIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YUCJIE B IESITEIBHOCTU YYEHOTO;

e OCO3HAHHUE JIMYHOI'O BKJIAJIa B OCTPOECHUE YCTOMYUBOTO OYIYILIETO.

3CTETHYECKOI0 BOCIIMTAHMSA:

e OCTETHYECKOE OTHOLIEHWE K MHPY, BKIIOYAsA OSCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIIEro (PU3nIecKkoil HayKe.

TPYAOBOI'0 BOCIIMTAHMSA:



HHTEpeC K pa3audHbiM cepaM npodecCHOHAIBHON JCITEIbHOCTH, B TOM
YHUCIIC€ CBS3aHHBIM C (QU3UKOW W TEXHWKOH, YMEHHE COBEpPIIATH
OCO3HaHHBIN BBIOOp OyAylIel npodeccur U pearn30BbIBATh COOCTBEHHbIE
>KH3HEHHBIE IJ1aHBbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHI0O U CaMOOOpa3OBaHHUIO B
00acTH (PU3UKHU Ha TPOTSHKEHUU BCEH KU3HH.

IKOJIOIrHIE€CKOIro BOCliuTaHus .

C(OPMUPOBAHHOCTb 3KOJOTMYECKONW KYJIbTYphl, OCO3HAHUE TJ100AJILHOTO
XapaKkTepa SKOJIOTMYECKUX MPOOIIEM;

IJIAHUPOBAHUE W OCYILIECTBICHUE JICMCTBUN B OKPYKAIOIIEW Cpele Ha
OCHOBE 3HaHUS 11eJIe YCTOMUMBOIO pa3BUTHS YEJIOBEYECTBA,;

pacIIMpeHue ONbITa ACATENBHOCTH SKOJIOTMYECKON HANpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 1O (U3HKE.

HMEHHOCTH HAYYHOI'0 MO3HAHHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUECKON HAYKHU;

OCO3HAaHHME IIEHHOCTH HAYYHOH JAESTENIbHOCTH, FOTOBHOCTh B IpoLEcCce
U3Y4eHUS] (PU3UKH OCYUIECTBJIATh MPOEKTHYID M HCCIEI0BATEIBCKYIO
NEeSITeNbHOCTh MHMBUIYAIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
ba3oBble JJornueckue aeiicTBus:

CaMOCTOATENIbHO  (OPMYIUPOBATh M  aKTyaJIH3UPOBaTh  MpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENIHN JESITEIbHOCTH, 3aJlaBaTh IMapaMETpbl U KPUTEPUU HX
JIOCTUKEHUS,

BBISIBJISITH  3aKOHOMEPHOCTM M MPOTHUBOPEYMS B PaCCMATPUBAEMBIX
(bUBUYECKUX SBJICHUSX;

pa3zpabaThiBaTh IJIaH PEHICHUs MPOOJIEMbI ¢ YU4ETOM aHaIN3a UMEIOLTUXCS
MaTepHUaIbHbIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEITEIBbHOCTb, OIICHUBaTh COOTBETCTBHUE
PE3YIBTATOB LIENSAM, OLIECHUBATh PUCKHU NOCIEACTBUN EATEIBHOCTH;
KOOpJIMHUPOBATh M BBIMOJIHATH pPabOTy B YCIOBHUSX peEalbHOrO,
BUPTYaJILHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,

Pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHU KU3HEHHBIX NPOOIeM.

ba3oBble uccienoBare/ibCKue JAeiiCTBHUA.

BJIaJICTh HAYYHOW TEPMHHOJIOTUEH, KIFOUEBBIMU MOHATHUSAMHU U METOJaMHU
bu3nuecKoi HayKu;



BJIaJCTh HaBBIKaAMU y4e0HO-MCCIIEeIOBATEIHCKON u MIPOEKTHOMN
JEATeNIbHOCTU B 00JIACTH (PU3HKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TIOMCKY METOJIOB peIlIeHUs] 3aaad  (PU3n4eckoro
COJZIEpKaHUsI, IPUMEHEHUIO PA3JIMYHBIX METO/IOB MO3HAHUS;

BJIAJICTh BHUJAMHU JAESATEIBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS, €ro
HMHTEpIIpeTallui, TPeoOpPa30BAHUIO U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX
CUTyallusiX, B TOM YHUCJIE MPU CO3JaHUU YUEOHBIX MPOCKTOB B 00JIACTH
busuKy;

BBISIBJISITh MPUYUHHO-CJICJCTBEHHBIE CBSI3M W aKTyaJu3UpOBATh 3a]auy,
BBIJIBUTATh THUIOTE3Y €€ pelIeHus, HaXOAUTh apryMEeHThl s
JIOKa3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapamMeTpbl U KPUTECPUU
penieHus;

aHAJIM3UPOBATH TIOJIYYEHHbIE B XOJI€ pEUICHUS 3aJlaud pPe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHECHHE B
HOBBIX YCIIOBHUSIX;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3aJladyd B 00pa3oBaTEIbHOU
NESTeTHHOCTH, B TOM YHCIIC TIPH U3yUYCHUH (PU3UKM;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;
yMETh MEPEHOCUTh 3HaHUA 1O (U3NKE B MPAKTUUYECKYI0 00JacTh
KU3HEAEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUEOHBIX MPEIMETOB,;

BBIJIBUTAaTh HOBBIC UJICH, MPEJIaraTh OPUrHHAIIbHBIC MTOAXO/IbI U PEILICHMUS;
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHHUS.

Pabora ¢ undopmanmueii:

BIIAJCTh HABBIKAMH TOJTy4YeHUs WHGPOpMauu (PU3NUECKOTO COICPIKAHUS
M3 MCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIATH TOUCK,
aHaJIM3, CHUCTEMATH3AIMI0 M WHTEPHpETalrio HMHDOpPMAIMU Pa3IUYHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHMUS;

OILICHUBATh JOCTOBEPHOCTHh HH(POPMAIINH;

UCIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B  PEIIEHUH  KOTHUTUBHBIX, KOMMYHHKATUBHBIX U
OpraHM3aIlMOHHBIX 3a7a4 C COOJIIOJEHUEM TpEOOBaHUN HSPrOHOMUKH,
TEXHUKU O€30MacHOCTH, TUTHEHBI, pecypcocOepexeHrs, MPaBOBbIX WU
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOr0 COIEp’KaHUS B PA3IMUHBIX (PopmaTax c
y4€TOM Ha3HaueHusT HHGOpPMALMM U LEJIEBOW ayAUTOpUM, BBIOUpas
ONTUMAILHYIO (POPMY MPECTABICHUS U BU3yAIH3alIUH.

KoMMyHHMKaTHBHBIEC YHHBEpPCAJIbHbIe Y4eOHbIE AeHCTBHSA:



OCYIIECTBIISITh OOIIEHWEe Ha Yypokax GU3NKA HW BO BHEYPOUHOU
JeSITENbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(MIMKTHBIX CHTyallMidi W CMSr4arh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C UCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

NOHMMAaTh W WCIOJNB30BaTh  MPEUMYIIECTBA  KOMAaHIHOW U
UH/IUBUyaJIbHON paboThI;

BbIOUpaTh TEMAaTHKy U METOJbl COBMECTHBIX JACUCTBUN C yuyE€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJIOTO YJieHa KOJJIEKTHBA,

NPUHAMATh IIEIM  COBMECTHOH JIeATENbHOCTH, OpraHWU30BBIBATh U
KOOPAMHUPOBATh JEHCTBUS MO €€ JOCTHIKEHMIO: COCTaBJIATH IUIaH
JNENCTBUI, paclpelensaTh pOJId C yYETOM MHEHUW YYaCTHUKOB, 00CYKIaTh
pe3yabTaThl COBMECTHOM paboTHI,

OLICHMBAaTh KauyeCTBO CBOET0 BKJIAaJla M KaXKJOT0 y4YaCTHHKA KOMaHIbI B
o011 pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeiaraTh HOBBIE TPOEKTHI, OLIEHWBATh HJEU C TO3HMIMH HOBH3HHBI,
OpPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATErMUECKOE IOBEJAEHUE B Pa3IMYHBIX
CUTyalUsiX,  HOpPOSBIATH  TBOPYECTBO M BOOOpakeHHe,  OBITh
MHUIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIBHO ~ OCYILECTBIIATh  I[TIO3HABATENIbHYIO  JEATEIbHOCTh B
obmacti (UMK U aCTPOHOMHH, BBISBISATH MPOOJIEMBbI, CTaBUTh U
dbopmyIUpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIHO COCTAaBJIATH IUIAH PELICHUS PAaCUYETHBIX M KauECTBEHHBIX
3a]a4, TUIaH BBIMOJHEHUS MPAKTHYECKOH paboThl ¢ y4ETOM HMEIOMINXCS
pECYpCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTECHUN;

JIaBaTh OLICHKY HOBBIM CUTYyaLUsIM;

paclivpsATh  paMKM ~ y4eOHOro TIpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTECHNM;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTH 32 PEILLICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO JPYAHMLMH B 00J1aCTH
(U3KKHM, MOCTOSHHO MOBBIIIATh CBOM 0Opa30BaTENbHBIA W KYJIBTYPHBIH
YPOBEHBb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHBbIN HHTE/JIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTh KOPPEKTUBBI B JI€SITEIbHOCTD,
OLIEHWBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh HAaBBIKAMM  [O3HABATEIILHOM peQuieKCUM KaK OCO3HaHUs
COBEPIIAEMBIX JIEMCTBUI M MBICIUTEIbHBIX MPOIIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

UCIIOb30BaTh MpUEMBI pedIeKCUr [JIsi OLEHKU CHUTyallud, BbIOOpa
BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKA M CBOCBPEMEHHO INPUHUMATh PEIICHHUS II0 KX
CHIDKCHHUIO;

MPUHUMATh MOTHMBBI M APryMEHTHl NPYIMX IPU AHAIU3E PE3YIbTaTOB
JICATEIILHOCTH;

MIPUHUMATH CeOsl, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTHBBI M APryMEHTHI JPYIMX IPU AHAIU3E PE3YJIbTaTOB
JICATEIILHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OUTUOKH.

B mporecce MOCTHXKEHUS JIMYHOCTHBIX PE3YJIHTAaTOB OCBOCHHS IPOTPaMMBI I10
busuke UISI  ypOBHS CpeAHEro o0mero o0pa3oBaHUS Yy 00YyYarOmUXCs

COBEPIIIECHCTBYETCS AMOIMOHATbHBIN HUHTEJUIEKT, MpeAnoJIararoiui
c(hOpMHPOBAHHOCT:
e CaMOCO3HAHHUSA,  BKJIIOYAIONIETO  CIOCOOHOCTh  TOHHMATh  CBOE

AMOLIMOHAJILHOE COCTOSIHUE, BUAECTh HANPABIEHUS Pa3BUTHUS COOCTBEHHOM
AMOLIMOHATLHOM cdepbl, OBITh YBEPEHHBIM B ce0€;

CaMOpEryJIMpPOBaHMs, BKIOYAIOLIEr0 CaMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEJEHHUE, CIOCOOHOCTH aJalTHUPOBATHCI K
AMOLIMOHAJILHBIM W3MEHEHUSIM U NPOSBIATH T'MOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALIMH, BKIIOUYAOIIEH CTPEMIICHUE K JTIOCTHKEHUIO LIEIIN
U yCIIEXYy, ONTUMHU3M, HHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh, UCXOAS U3
CBOHMX BO3MOKHOCTEH;

OMMATHUH, BKIIOYAIOLIEH CHOCOOHOCTh IMOHMMATh  SMOIMOHAIbHOE
COCTOSIHME JpPYTHUX, YUWUTHIBaThb €ro IpPHU OCYIIECTBICHUU OOILEHUS,
CIIOCOOHOCTH K COYYBCTBHUIO H CONEPEKUBAHUIO;

COLIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CHOCOOHOCTh  BBICTPAauUBAaTh
OTHOILLEHUSI C JAPYTUMHU JIOAbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC HU
paspeniaTb KOHQIUKTHI.



INPEJAMETHBIE PE3YJIbTATBI

K xonny oOyuenuss B 10 knacce mpeaMeTHbIE pe3ysbTaThl Ha YriyOJIE€HHOM
YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMUXCS YMEHUM:

MOHUMATh POJb  (U3UKA B  SKOHOMHUYECKOM, TEXHOJOTHYECKOM,
HKOJIOTUYECKOM, COIMAIbHOM M OSTUYECKOM cdepax J1eaTebHOCTH
4eNoBeKa, POJb U MECTO (PM3MKU B COBPEMEHHOW HAyYHOW KapTUHE MUPA,
3HAYEHUE OIUCATEIbHOM, CUCTEMAaTU3UPYIOLIEH, OOBSICHUTEIBHOW U
MPOTHOCTUYECKON  (QYHKIIMH  PuU3MUECKONM TEOpuM —  MEXaHUKH,
MOJIEKYJISIpHOM (PU3UKM U TEPMOJAMHAMHUKHU, POJIb (U3HUECKON TEOpUHU B
(dbopMHUPOBAHUU TIPEACTABICHUNA O (U3UIECKON KaPTHHE MHPA;

paziuyath YCJIOBUS TNPUMEHUMOCTH Mojened (U3MYecKuX Tel H
NpoLeccoB (SIBIEHUIN): HWHEpIHAIbHAs CcHUCTEeMa OTCY€Ta, aOCONIOTHO
TBEPJIOE TENO, MaTepuajbHash TOYKA, PABHOYCKOPEHHOE JBUKEHUE,
cBOOOIHOE TMajeHne, aOCOMOTHO yhpyras aedopmanus, aOCOIIOTHO
yHapyroe v a0COIIOTHO HEYNIPYTroe CTOJKHOBEHHMSI, MOJIEH T'a3a, KUIAKOCTH
U TBEPAOrO (KPUCTALTMYECKOT0) TeNa, UJIeabHbIN a3, TOUeUHBIN 3apsij,
OJTHOPOJIHOE 3JIEKTPUUYECKOE I10JI€E;

paznu4ath yCJIOBUSA (TpaHUIBI, OOJACTH) MPUMEHUMOCTH (DHU3NIECKHUX
3aKOHOB, MMOHMMAaTh BCEOOIIMI xapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OrPaHUYEHHOCTh UCTIOJB30BAHUS YaCTHBIX 3aKOHOB,;

aHAIM3UPOBATh M OOBSACHATH MEXAHMYECKHE TIPOIECCHl U  SIBIICHUS,
UCII0JIb3Ysl OCHOBHBIE MOJOKEHUS U 3aKOHbl MEXaHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBIKEHUS, (DOPMysbl KHUHEMATUKH PABHOYCKOPEHHOTO
JBIDKEHUS, TpeoOpa3oBaHusi ['anmuies ais CKOPOCTH W TE€pEMEIleHHUS,
3akoHbl HprooTOHA, mpUHLMI ~ OTHOCHUTENBHOCTH ['anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUS MUMITYJIbCA U MEXaHUYECKOU
SHEPTHUM, CBsI3b PAOOTHI CHUJIBI C U3MEHEHHUEM MEXaHUYECKOW JHEpPTUu,
yCIIOBHUSI paBHOBECHS TBEPAOro Tela), MPU OSTOM  HUCIOJb30BATh
MaTeMaTU4YECKOe BbIpaKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBHSI
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: ITpeoOpazoBanuii ['anumies, BToporo
U TpPEThero 3akoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HUMIYJIbCAa U
MEXaHUYECKOUN SHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS,

aHAJIM3UPOBATHh M OOBSICHATH TEIJIOBBIC MPOIIECCHI U SBJICHHSI, UCTIOIb3YS
ocHOBHble monokeHuss MKT u 3aKkoHBI MOJEKYISIpHOW (UBHKK H
TepMOAMHAMUKN (CBSA3b JAaBJEHUSA HJEAJIBLHOIO Ta3a CO CpeaHel
KUHETUYECKOW DSHEPTHEN TEIUIOBOTO JBWXXEHHS W KOHIEHTpALMEHW €ro
MOJIEKYJI, CBSI3b TEMIIEpaTypbl BELIECTBA CO CpEOHEW KUHETUYECKOU
SHEPTHEN TEIUIOBOrO JABUKEHUS €r0 YacTHIl, CBS3b JABJICHUS UICATIHLHOTO
raza C KOHIEHTpaluuMel MOJIEKYJ M €ro TEMIIEpaTypoil, ypaBHEHUE



MenneneeBa—Kmaneipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3aKOH
COXPAHEHHMSI SHEPTUHU B TEIUIOBBIX MPOIECCax), MPU 3TOM HCMOIL30BaTh
MaTEMaTHYECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh yCJIOBUSA
MIPUMEHUMOCTH ypaBHeHUs1 MenneneeBa—KiianeiipoHa;

aHAIM3UPOBATh M OOBSCHATH DJIEKTPUUYECKUE SIBICHHS, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHMSI M 3aKOHBI JIEKTPOJAMHAMUKH (3aKOH COXpPaHECHUS
AIEKTPUUECKOTO 3apsja, 3aKOH Kynona, MOTEHIIMATBLHOCTh
AIEKTPOCTATUYECKOIO II0JIs1, MNPUHUHUI CYNEPHO3ULUN DIECKTPUUYECKUX
MOJIEW, MPHU ATOM YKasblBas yCJIOBHsS NMPUMEHUMOCTH 3akoHa Kyiona, a
TAK)K€ MPAKTUYECKHA BAXKHBIC COOTHOLICHMS: 3aKOHbI OMa Jis y4yacTka
Uenyu Y JJI9 3aMKHYTOM JJIEKTPUUYECKOM 1enu, 3akoH /[[xoyma—JleHna,
npaswia Kupxroda, 3akonst dapajes A1 371€KTPoan3a);

ONMMCHIBATh (PU3UYECKUE TPOIECCHl W SIBJICHUS, WCIONB3YS BEITUYMHBI:
MEPEMENIEHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CHJIbl, JaBJICHUE, IIOTCHUUAJbHAs DJHEPIUs, KUHETUYECKas
DHEPrus, MEXaHWYecKas JHEeprus, padora CUibl, LEHTPOCTPEMUTEIHHOE
YCKOpEHHUE, CWiia TSKECTH, CWIa YNPYTrOCTH, CWJa TPEHUS, MOIIHOCTb,
DHEPTUs B3aWMOJICUCTBUS Tena ¢ 3eMiIEd BOMM3U €€ TOBEPXHOCTH,
SHEprusi ynpyroi gedopManvv MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abcoiroTHas TeMIiepaTypa Tena, paboTra B TEpMOAMHAMUKE, BHYTPEHHSS
SHEPTUsl HJICAIbHOTO OJHOATOMHOTO rasza, paboTa WHJIeaJbHOro Tasa,
OTHOCHUTENIbHAs BJAXHOCTh Bo3ayxa, KIIJ[ waeansHOro TteminoBoro
JIBUTATENs; JJIEKTPUUECKOE T0JIE, HANPSIKEHHOCTD AJIEKTPUYECKOTO MO,
HaNpspDKEHHOCTh TIOJISL TOYEYHOrO 3apsja WIM 3apsDKEHHOro I1iapa B
BAKYYM€ W B JMAJIEKTPUKE, IOTEHIMANT 3JIEKTPOCTATHYECKOrO TOJIS,
Pa3HOCTh  MOTEHUHMAJIOB,  DJJICKTPOABWKYIIAS  CWJa, CHJIa  TOKa,
HaIllpsDKEHHWE, MOIIHOCTh TOKA, JJIEKTpUYecKas €EMKOCTh IIIOCKOrO
KOHJIEHCATOpa, CONPOTHUBIICHUE ydacTKa LENU C IOCIEAOBATEIbHBIM U
MapajyIeIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPIUS AIEKTPUUECKOTO MOJIS
KOHJIEHCATOPa,;

OOBSICHATH ~ OCOOCHHOCTH  MpOTEKaHUs  (PU3MYECKUX  SBJICHUM:
MEXaHUYECKOE JBWKEHUE, TEIUIOBOE JBH)KEHHE YACTHUI[ BENIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBIKEHUE, Muddy3us, ucrnapeHue,
KUIICHUE U KOHJCHCALKs], [IJIaBJICHUE U KPUCTAJLIIM3allKsl, HAIIPABIEHHOCTh
TEIUIONEPENAYH, JICKTPU3ALUS TENl, SKBUIIOTEHUIUAIBHOCTh IIOBEPXHOCTHU
3apsKEHHOT O MTPOBOIHUKA;

MIPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3NYECKOM BETUYUHBI OT
Jpyrol €  HCHOJIB30BAaHUEM  TPSIMBIX HW3MEPEHUH, TIpU  ITOM
KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBATH pE3YyIbTaThl MOIYYCHHOU



3aBUCUMOCTH (U3MUECKMX BEIMYMH B BUAE TpadukoB ¢ ydEToMm
a0COJIIOTHBIX MOTPENTHOCTEN U3MEPEHU, 1eJIaTh BBIBOBI IO pe3ysibTaTaM
UCCIICIOBAHNS;

MPOBOJUTh KOCBEHHbIE H3MEPEHHS (U3MUECKUX BEIMYUH, TPU ITOM
BBIOMpATh ONTHUMAJIbHBIA METOJ] M3MEPEHUs, OlEHWBATh a0CONIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMH;
MPOBOJUTH OMBITHI MO MPOBEPKE MPEAJIOKEHHONW TUIOTE3bI: TUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIM3UPOBATH
MOJIYYEHHbIE PE3yJbTaThl M JI€NIaTh BBIBOA O CTaTyce NpPemIOKEHHOU
TUNIOTE3bI;

coOJro1aTh paBuia 0€30MacHOro Tpy/Ja MpU MPOBEASHUH UCCIICIOBAHUI
B paMKax y4eOHOro OJKCIIEPUMEHTA, TMpaKTUKymMa ©  y4eOHo-
UCCIIEOBATEIbLCKOM M TPOCKTHOW JIEATEIbHOCTH C UCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPONCTB U 1a00OPaTOPHOro 000pYAOBAHMS;

pemiatb pacy€THbIe 3aJayd C SBHO 33JaHHOM M HESBHO 3aJaHHOM
bu3nuecKoil MOJENbI0: HA OCHOBAaHWU aHAJIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKONl MOCIM, OTBEYArOIIeH TpeOOBAaHMSIM  3aJIavH,
NPUMEHSTh  (POPMyJbl, 3aKOHBI, 3aKOHOMEPHOCTH M  TOCTYJIAThl
bu3nueckux TEOpUN MpPU MCIOJIB30BAHUU MATEMATHUYECKUX METOJ/I0B
pelieHust 3a71a4, TPOBOJUTH PACUEThl HA OCHOBAHWU MMEIOIINXCS JTaHHBIX,
aHAJIM3UPOBATH PE3YJIbTaThl W KOPPEKTHUPOBATH METO/ABI PEIICHUs ¢
y4ETOM MOJYYEHHBIX PE3YIbTATOB;

pemarb KadecTBEHHBbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HAHUM U3
pa3HBIX pa3eNnoB Kypca (PU3MKH, a TaKKE UHTETPAIi 3HAHUN U3 IPYTUX
MpPEAMETOB €CTECTBEHHO-HAYYHOTO I[MKJIAa: BBICTPAWBATh JIOTUYECKYIO
LETI0YKY PacCyKJICHUH ¢ OMOpOM Ha U3Y4YEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTHU
U GU3HYECKUE SIBICHUS;

WCIIOJIb30BaTh TEOPETUYECKUE 3HAHHUS IS OOBSICHEHHS OCHOBHBIX
MPUHITUTIOB PaOOTHI M3MEPUTENIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIECCOB;

NPUBOAUTH TPUMEPHI BKIIAJa POCCUMCKUX M 3apyOEKHBIX YUEHBIX-
(GU3HKOB B pa3BUTHE HAYKU, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO
MHUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATH U OLEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOJICTBEHHOM
NeSITeTbHOCTU 4YEJOBEKa, CBS3aHHOW € (PU3MYECKUMH TMPOIECCaMu, C
MO3UIINI HKOJIOTMUECKON O€30MacCHOCTH, MPEICTABICHUN O PalliOHATILHOM
MPUPOJIONOJIH30BAHUY, & TAKXKE PA3yMHOM HCIOJIb30BAHUM JOCTHXKEHUMN
HAYKA W TEXHOJOTMW JJid JAJbHEUIIEr0 Pa3BUTHUS YEJIIOBEYECKOTO
00111ecTBa;



MPUMEHSTh Pa3IUndHbIe CIOCOOBI paboThl ¢ MHpOpMaNKer (HU3MIECKOTO
COZIEpXKaHUSI C HCIOJB30BAHMEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTHA, TIPU ITOM HCIOIB30BaTh COBPEMEHHbIE HMH(OpPMAIMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKa, TEepepadOTKU M MpPEAbSBICHHUS Y4eOHOW U
HAyYHO-TIOMYJISIPHOM MH(OpMaLUY, CTPYKTYPUPOBAHUS U MHTEPIIPETALUU
uHpOpMAIMU, TOMYYEHHOM M3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUECKU
aHATM3UPOBATh  MONy4YaeMmMyko  HWH(pOpMamWiO W  OLEHWBaTh &
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaKk U Ha OCHOBE
aHaJin3a UCTOYHUKA HHPOpMAIUY;

TPOSIBIISITH OpTraHHU3aIMOHHBIC u MO3HABATENbHBIC YMEHHUS
CaMOCTOSTENTFHOTO  MPHOOpETEeHUsT HOBBIX 3HAHWH B  Mpolecce
BBITNIOJTHEHUS TPOEKTHBIX U yUeOHO-UCCIIEI0BATENBCKUX padoT;

paboTaTh B TPYIINE C HCIOIHEHHWEM pAa3JIHYHBIX COLMAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIIbI, PATMOHATIBHO PACIPENETATh AEATEIHHOCTh
B HECTaHJAPTHBIX CUTYalUsX, aJ€KBaTHO OIIEHUBATh BKJIaJ Ka)XJOro U3
YYaCTHUKOB TPYMIBI B pEIICHUE pacCMaTpUBAEMON MTPOOIIEMBI;

IPOSIBISTH MOTUBAIMIO K OyayIiei mpodecCuoHaIbHOU ASSITETbHOCTH IO
CHEIUANTBHOCTAM (PU3NKO-TEXHUYECKOT 0 IPODUIISL.

K konmy oOyuenuss B 11 knacce mpenMeTHbIE pPe3yibTaThl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YJAIOUTUXCST YMEHHUI:

MMOHUMATh POJb (U3UKH B  SKOHOMHYECKOH, TEXHOJIOTHYSCKOM,
COIMAIILHON M dTUYECKOHN cdepax ACSITEIIbHOCTH YeIOBEKa, POJIb U MECTO
GU3MKH B COBPEMEHHOW HAYYHOW KapTHHE MHpA, POJIb ACTPOHOMHUH B
MPAKTUYECKON  JIeITETbHOCTH YEIOBEKa W JalIbHEWIlIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OMUCATEIHHOW, CUCTEMATU3UPYIOIIEH,
OOBSICHUTETbHOW M TPOTHOCTHYECKON (PYHKIMHA (pU3HUecKOd Teopuu —
AIEKTPOJUHAMUKH, CIICIIHAILHON TEOPUU OTHOCHUTEIBHOCTH, KBAHTOBOM
busuku, poiab (usndeckoil Teopuu B (HOPMUPOBAHUU MPEACTABICHUN O
bu3nyueckoil KapTHHE MHpa, MeCTO (U3MUECKOW KapTUHBI MUpa B 00IIeM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJIE;
pa3nuyaTh YCJIOBHS TNPUMEHHMMOCTH Mojeleld (U3UYECKUX Tel |
MPOLIECCOB  (ABJICHUI): OJHOPOIAHOE DIEKTPUUECKOE U OJIHOPOIHOE
MarHuTHOE TOJIS, TAPMOHUYECKHE KOJIeOaHUs, MAaTEMAaTUIECKUN MasSTHUK,
U7CATbHBIA TIPY>KUHHBIA MAasTHHUK, TAPMOHUYCCKHUE BOJHBI, HICATHHBIN
Kosie0aTebHbIN KOHTYp, TOHKAS JIMH3a, MOJICJIeH aToMa, aTOMHOTO SApa U
KBAaHTOBOM MOJICJIM CBETA;

pas3nuyath yCJIOBUA (TpaHUIlBl, OOJACTH) MPUMEHUMOCTH (HUIUIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIMHA XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB H
OTrPaHUYCHHOCTH MCITOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJIEKTPOMATHHUTHBIC TPOIECCHI U SBIICHHSI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHbl JJIEKTPOAMHAMUKH U
CIEIUAIbHOM  TEOpPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHCHUS
ANEKTPUYECKOro 3apsiaa, cwia Awmmnepa, cwia JlopeHua, 3akoH
ANEKTPOMArHUTHOM  WHAYKUMM, mpaBwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJIEMEHTE DJJEKTPUYECKOHM I€MU CO CKOPOCTHIO
U3MEHEHUs]  CWJIbl  TOKa,  MOCTYJaThl  CHEIUAIbHOM  TEOpUHU
OTHOCHUTEIIbHOCTH DUHILITEHA);

aHAJIM3UPOBATH U OOBSICHITH KBAHTOBBIC TPOIECCHI U SBJICHUS, UCTIOIbB3YS
MOJIO)KEHUS] ~ KBAHTOBOM  (u3uku  (ypaBHEHHME  ODUHIUTEHHA I
dororddexra, mnepBbli U BTOpOM mocTynarsl bopa, mnpuHIMN
COOTHOIIICHUS HeompenenéHHocTed ['eiizeHbepra, 3aKOHBI COXpaHEHUS
3apsAI0BOr0 U MacCOBOIO YMCEN W 3HEPrUU B SJEPHBIX PEAKIMAX, 3aKOH
PaMOAKTUBHOTO pacmaja);

ONKCHIBATh (PU3UYECKHUE TPOLIECCHl U SIBICHUS, MCIONb3Yys BETUYUHBI:
HaIpPs)KEHHOCTh JJIEKTPUYECKOrO IO, MOTEHIHAN 3JIEKTPOCTATHYECKOT O
NOJIA, Pa3HOCTh MOTEHUHMAJOB, AJIEKTPOABIKYIAA CWIA, HHIYKLIHS
MarHuTHOT'O TIOJIsl, MAarHUTHBIM TOTOK, cuia AmIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYILAS CHJIA CAMOMHAYKUHUH, SHEPTUSl MArHUTHOIO MOJS
MPOBOJHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJTHAs DSHEPrusl,
DHEPrusi TOKOSI CBOOOJHOM 4YacCTULBI, DHEPrusi M HUMIIYJIbC (POTOHA,
MacCOBOE YKCJIIO U 3apsi]l A1ipa, SHEPTHsI CBS3H S/Ipa;

OOBSICHATb ~ OCOOCHHOCTHM  MpOTEKaHUs  (PU3MYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAs! MHIAYKIMS, CAMOUHIYKITUS, PE30HAHC, MHTepPepeHIIUs
BOJIH, Judpakuus, [AUCIEPCHs, TIOJHOE BHYTPEHHEE OTpaxKeHHeE,
dbotoanekTpuueckuii 3pdext (dhororddexr), ampda- u Oera-pacmaabl
a5ep, raMMa-usiiydeHue sjep, (pu3ndeckre NPUHIUIBI CHEKTPaIbHOTO
aHayiM3a M paboThI J1a3epa;

ONpENENsATh HAMPaBICHUE WHIYKIIMM MarHUTHOTO MOJs MPOBOJHHKA C
TOKOM, CHJIbI AMIiepa u cuJiibl JIopeHua;

CTPOUTH U300pakeHHE, CO3aBAEMOE IIIOCKUM 3€PKajioM, TOHKOM JIMH30M,
Y PACCUUTHIBATh €r0 XapaKTEPHUCTHUKHU;

IPUMEHATH OCHOBOIIOJAralIINe ACTPOHOMHUYECKUE IMOHATHUS, TEOPUH H
3aKOHBl NIl  aHaliu3a M OOBACHEHHS (DUIUYECKUX  IPOIIECCOB,
MPOUCXOJAIINX B 3BE31aX, B 3BE3/IHBIX CUCTEMAX, B MEXIaJIAKTUYECKOU
cpelne; NBUKEHUs HEOECHBIX TeJ, IBOJIIOIMHU 3BE3/] U BeceneHHol;
NPOBOJUTH HCCIEAOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEpPEHUH, MpU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHpOBaTh pe3yJbTaThl MOJTYYEHHON 3aBUCUMOCTH



¢usnyeckux BENUYUH B BHIAE TIpapuKoB € YYETOM aOCOIIOTHBIX
NOrPEeIIHOCTEd  M3MEpPEHUH, JelaTh  BBIBOABI IO  pe3ysbTaram
UCCJIEI0BaHNUS;

IPOBOJUTH KOCBEHHBIE M3MEpPEHUs (U3MUECKUX BEIMYUH, NPU ITOM
BbIOMpaTh ONTUMAJIbHBIH METOJ W3MEpPEHUs, OLICHUBATH aOCONIOTHBIE U
OTHOCHUTENbHBIE MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMbBITHI IO MPOBEPKE MPEAJIOKEHHOW TUIIOTE3bI: TUIAHUPOBATH
HKCIEPUMEHT, COOMPATh FKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
MOJIyYEHHBIE PE3YNbTaThl M JENaTh BBIBOJ O CTaTyce MPEMJIOKEHHOU
TUIOTE3bL;

OIMKCHIBATHh METOBI MOIYYEHHUS] HAYUHBIX aCTPOHOMUYECKHUX 3HAHUM;
co0uro1aTh npaBuiia 0€30MacHOro Tpy/ia Ipy MPOBEIECHUHN UCCIIEI0BaHUN
B paMKax ydeOHOro OKCHEpUMEHTa, MpakTUKymMa U  y4eOHO-
MCCIIENOBATENbCKOM M IPOEKTHOW JEATENIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U J1abOpaTOPHOI0 000PYAOBAHNUS;

pemats pacy€THbIE 3aJayd C SIBHO 3aJaHHOM M HESBHO 3aJlaHHOU
(u3nYecKo MOJENbI: Ha OCHOBAaHMM aHalIM3a YCIOBHS BbIOMpATh
bu3znueckue MOJENH, OTBEYAIONIMEe TpPeOOBaHUAM 3aJadyM, MPUMEHSATH
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (U3NYECKUX TEOpUN
IPU UCIIOJIb30BAHUM MAaTEMAaTUYECKUX METONOB pEIIECHUs 3ajad,
IPOBOJUTH PACUEThl HA OCHOBAHWU MMEIOIIMXCS JAHHBIX, aHATU3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATH METOMBI PEIICHUS C YYETOM MOJYUYEHHBIX
pE3yJIbTaTOB;

pelaTh KayeCTBEHHbIE 3aJayd, TpeOylollMe NPUMEHEHHs 3HaHUW U3
pa3HBIX pa3fenoB Kypca (PU3UKHU, a TaKKe UHTErpally 3HaHUN U3 IPYTHX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATH JIOTMYECKYIO
LEMOYKY pacCyKIEHHUI ¢ ONOPOH Ha N3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U GU3HYECKUE SIBICHUS;

UCTIOJIb30BaTh TEOPETUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB Pa0OTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOWUCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB;

NPUBOJUTH TMPUMEPHl BKJIAJAa POCCHUUCKUX M 3apyOEXKHBIX YUYEHBIX-
(U3HKOB B pa3BUTUE HAYKU, B OOBSCHEHHE MPOLIECCOB OKPYKAIOLIErO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJOTUH;

aHAJIM3UPOBATh U OLIEHUBATH MOCJIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NESTENbHOCTH YEJIOBEKa, CBA3AHHOM € (PU3NYECKHMMH MpPOLECCaMU, C
MO3ULUN SKOJOTMYECKON O€30MaCHOCTH, MPEACTABICHUI O palliOHATBLHOM
NPUPOAOIONB30BAHUN, & TAKKE Pa3yMHOM HCIOIb30BAHUM JTOCTHKEHUUN



HAyKM M TEXHOJOTMHA Ui JaJbHEHIIEr0 pa3BUTHUSA YEJOBEUYECKOIo
o011ecTBa;

NPUMEHATH pa3inyHble crocoObl padboThl ¢ MHpoOpMaLKed (PU3NUECKOro
COZEp)KaHUsI C HUCIOJB30BAHUEM COBPEMEHHBIX HMH(OPMAIIMOHHBIX
TEXHOJIOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(pOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TOMCKA, NEepepadOTKU M MpEeAbsBICHHUS Y4eOHOW U
HAyYHO-TIOMYJISIPHON MH(OpMAIUU, CTPYKTYPUPOBAHUS M WHTEPIIPETAIINN
UHpOpMallMU, MOJYYEHHOM M3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUECKU
aHaM3UpPOBAaTh  MOJy4YaeMmMyloo  HMHpOpManMio M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJM3a UICTOYHUKA UH(pOpMaIUK;

HPOSIBISITH OpraHHU3allMOHHbIE U NO3HABaTeNbHbIE YMEHHUSI
CaMOCTOATENIBPHOTO  MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBINIOJIHEHUS IPOEKTHBIX U y4€OHO-HCCIIE0BATEIbCKUX padoT;

paboTarh B TIpyIIE C MCIOJIHEHHWEM pAa3JIMYHBIX COLMAIBHBIX POJEH,
IUTAHUPOBATh pabOTy I'PYMIIbI, PAMOHAIBHO PACIPENETATh AEATEIbHOCTh
B HECTaHJAPTHBIX CUTYalHAX, aJEKBATHO OLICHMBATh BKJIAJl KaXJIOrO W3
YYaCTHHUKOB T'PYMIIbI B pEIIEHUE pacCMAaTPUBAEMON TPOOIEMBI;

IPOSIBISATH MOTUBALUIO K OyayIied nmpoheccCuoHaaIbHOM AeSITENbHOCTH O
CHEIUATBHOCTIM (DHU3UKO-TEXHUYECKOT0 TIPOQuIIS.
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padoThbI padoThbI
Paznen 1. 9JIEKTPOJIUHAMUKA
1.1 MarunuTHOe nosue 14 https://m.edsoo.ru/8PRHOWUII
1.2 DneKTpoMarHuTHasi MHAYKIIUS 13 1 https://m.edso0.ru/VQQ38UZXC
Hroro no pazueny 27
Pa3nen 2. KOJIEBAHUSI U BOJTHbBI
2.1 Mexanuyeckue KoneoaHus 10 https://m.edsoo.ru/YOUAG9FNZ
2.2 DeKTpOMarHUTHbIE KOJIeOaHus 15 https://m.edsoo.ru/ALLBYV2CT
M
2.3 CXAHIHACCIHE H SICKIPOMATHITTHEIC 10 1 https://m.eds00.ru/RYENOYICS
BOJTHBI
24 OnTHka 25 1 https://m.edsoo.ru/0BLJ6N69IR
Hroro no pazueny 60

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJILHOCTH

3.1 OcuoBrl CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Hroro mo pazneny 5
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 KopnyckysipHO-BOJIHOBOM Ayain3m 15 https://m.eds00.ru/S400GCWUJ
4.2 ®duzuka atoma 5 https://m.edso0.ru/ZLJ435GQC
(6))
4.3 HBHKE ATOMHOTO A7Ipa 1 SJCMCHTApHbIX 5 https://m.edso0.ru/Q4WLMHS9T

YaCTHI]



https://m.edsoo.ru/8PRH0WUII
https://m.edsoo.ru/VQQ38UZXC
https://m.edsoo.ru/Y0UA69FNZ
https://m.edsoo.ru/ALLBYV2CT
https://m.edsoo.ru/RYEN0YIC5
https://m.edsoo.ru/0BLJ6N69R
https://m.edsoo.ru/HCX8YPUV4
https://m.edsoo.ru/S400GCWUJ
https://m.edsoo.ru/ZLJ435GQC
https://m.edsoo.ru/Q4WLMHS9T

Uroro no pazgeny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKU

5.1 DJeMeHThl aCTPOHOMUU M aCTPODU3UKU 12 https://m.edsoo.ru/RPXW8WN4N
Htoro no pazneny 12
Pasznen 6. PU3HUYECKHAN MPAKTUKYM
6.1 Ou3nyecKuil MPaKTUKYM 16 16 https://m.edsoo.ru/EL9ALIAJIF
Hroro no paszueny 16
Pazgen 7. OBOBLIAIOUIEE IOBTOPEHUE
CucremaTtu3zanus u 060011eHNE
7.1 HPCAMETHOTO COAep )KaHHfI 1 OfbiTa 15 https://m.eds00.ru/PSCGRX7IW
JEeSTeNbHOCTH, TPUOOPETEHHOTO NPU
u3ydeHuu kypca ¢pusuku 10 — 11 kmaccos
Wroro no pazneny 15
PesepBHOE BpeMs 10 https://m.edsoo.ru/E65RY9XLB
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME



https://m.edsoo.ru/RPXW8WN4N
https://m.edsoo.ru/EL9A1AJIF
https://m.edsoo.ru/P5CGRX7IW
https://m.edsoo.ru/E65RY9XLB

HNOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

Bcero

KonTtpoabHble
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHBIE M (pOBLIE
o0pa3oBaTe/bHbIE PeCypChl

®usuka — pyHraMeHTaIbHas HayKa O
IIpUpoie

https://m.edsoo.ru/4AGD12L71X

Hayunblii MeTO1 TO3HAHUS U METOBI
uccaeaoBaHus GU3NIECKUX SIBICHUI

https://m.edsoo.ru/47JULOILY

DKCIEPUMEHT U TEOpHs B MPOLECCE
no3HaHus npuposl. Habmonenue u
AKCIIEPUMEHT B (hU3HKE

https://m.edsoo.ru/RV2VFFZL6

Crioco6sl n3MepeHus: pU3NYECKUX BETUUUH

https://m.edsoo.ru/BKMS7EYQO5

AOCONIOTHAS U OTHOCUTENbHAS
MOTPEUTHOCTH U3MEPECHUHN (PU3UUECKUX
BEJIMYUH

https://m.eds00.ru/K3LOI3CFT

MogenupoBanue B ¢pusuke. Poib u mecto
¢u3uku B OpMHUPOBAHUH COBPEMEHHOMN
Hay4YHOM KapTUHBI MUPA, B IPAKTUYECKOU
JeATENbHOCTH JIIOAEN

https://m.edsoo.ru/85PJ5YR4H

Mexannueckoe asmxenue. Cucrema
orcyeta. OTHOCUTEIHHOCTHL MEXaHUUECKOTO
newkenus. [Ipsimast u oOpaTHas 3agaumn
MeXaHUKH

https://m.edso00.ru/QUQYCWDZP

Paamnyc-BekTop MaTepuaibHON TOYKH, €TI0
IIPOEKIMU Ha OCU KoopAuHaT. TpaekTopusi.
[lepememenue. Ckopocts. Mx mpoekiuu Ha

https://m.edsoo.ru/PEU6JZ20QE



https://m.edsoo.ru/4GD12L71X
https://m.edsoo.ru/47JUL0I1Y
https://m.edsoo.ru/RV2VFFZL6
https://m.edsoo.ru/BKMS7EYO5
https://m.edsoo.ru/K3LQI3CFT
https://m.edsoo.ru/85PJ5YR4H
https://m.edsoo.ru/QUQYCWDZP
https://m.edsoo.ru/PEU6JZ2QE

OCH KOOp/IMHAT

PaBHOMEpHOE IPSIMOJIMHEVHOE JBUKEHUE.
I'paduueckoe onucaHue paBHOMEPHOTO
IIPSIMOJIMHENHOTO JBUKCHMUS

https://m.edsoo.ru/ZNKXP8MEF

10

CroxeHne nepeMeneHnil 1 CKOPOCTEH.
Pemenue 3agau

11

HepaBHomepHoe nBHkeHHE. MTHOBEHHAs
cKkopocTh. Yckopenue. [Ipsamonuneiitnoe
JBUKEHHE C TTOCTOSTHHBIM YCKOPEHUEM

https://m.edsoo.ru/YKOTORS20

12

I'padrueckoe onucanue NpsIMOIMHENHOTO
JIBUKEHMSI C TIOCTOSIHHBIM YCKOPEHUEM

https://m.edsoo.ru/N321FH2L1

13

CBoOoaHoe nasieHue. Y CKOpeHue
CBOOOAHOTO MaJIeHHs. 3aBUCUMOCTD
KOOPJWHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHU U X rpaduku

https://m.edsoo.ru/UYVY XC8JD

14

JIBukeHue Tena, OpOIIEHHOTO IO YITIOM K
TOPU30HTY

https://m.edsoo.ru/M\W6B8TSPKM

15

Kpuonunelinoe npmxenue. J[BuxkeHue no
OKPYXHOCTH. YTJIOBasl U JIMHEWHAs
ckopocTb. [lepuoa u yacrora.
LleHTpocTpeMUTENBHOE U MIOJTHOE YCKOPEHUE

https://m.edso00.ru/SGZQQF5H2

16

KonTtponbHas paboTa mo Teme
"KunemaTtuka"

https://m.edsoo.ru/DP1XR9HJI

17

Tepaoiit 3axkoH HeloTona. MHepiuansHbie
cucremsbl orcuéra. [Ipunaiun
OTHOCHUTeIbHOCTH I'anmmnes.
HeunepimanbHble CUCTEMBI OTCUETA

https://m.edso0.ru/8FO42H1L2

18

Cuna. PaBHOge#cTBYIOIAs cuita. Bropoii

https://m.edso0.ru/2QC075VDL



https://m.edsoo.ru/ZNKXP8MEF
https://m.edsoo.ru/YKQTQRS20
https://m.edsoo.ru/N321FH2L1
https://m.edsoo.ru/UYVYXC8JD
https://m.edsoo.ru/W6B8TSPKM
https://m.edsoo.ru/SGZQQF5H2
https://m.edsoo.ru/DP1XR9HJI
https://m.edsoo.ru/8FO42H1L2
https://m.edsoo.ru/2QC075VDL

3akoH HrroTona. Macca

B3aunmoneiicteue ten. Tperuit 3aKkoH

19 https://m.edsoo.ru/NAD4VZADH
Hrrotona
ITpuunun cynepno3uiuy cui. Pemenne

20 U yrep H https://m.edso0.ru/MQI163A50
3a7a4 Ha MIPUMEHEeHUE 3aK0HOB HproTOHa
3aKOH BCEMUPHOTO TATOTEHUS.

21 OKBUBAJICHTHOCTb I'PABUTALIMOHHON U https://m.edsoo.ru/AE40LUZYB
WHEPTHOU MaccChl
Cuia ec CKOpPEHHE CBOOOIHOTO

22 118 TDKECTH 1 YCKOPEHHIE CBODOAHOL https://m.eds00.ru/36LBC4ZQJ
aJeHus
JIBm>xkeHue HeOECHBIX TEll U UX

23 UCKYCCTBEHHBIX CIIyTHUKOB. IlepBas https://m.edsoo.ru/F756CAPFB
KOCMHUYECKasi CKOpocTh. 3akoHbl Kerepa

24 Cuua ympyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/RV3SSW081
Cuna tpenus. [lpupona v BUABI CUJT TPEHUS.

25 JIBH>KEHUE B )KUJIKOCTH U ra3e C YYETOM https://m.edsoo.ru/UP3KXCTQU
CHJIBI COIIPOTUBJICHUS CPEJIbI

.r .

26 Hapuietine. [ HApOCTATHHECKOS AaBICHHE https://m.eds00.ru/SWDUEVCO2
Cuna Apxumena
A6 T

27 COITIOTHO TBEPAOE TE0. LIOCTYHATCIBHOC https://m.edsoo.ru/UVIUYVE7Y
Y BpalllaTeJIbHOE ABUKEHHUE TBEPAOTO Tea
MoMeHT ¢ OTHOCHUTEIIHFHO OC

28 MCHT CHIBT OTHOCHTEIBHO OCH https://m.edso0.ru/AY2DMXMKR
BpateHus. [1lneyo cubl
CrnoxxeHue cull, IPUIOKEHHBIX K TBEPAOMY
Tery. LeHTp TsHkecTH Tena. Y ClIoBUS

29 y- Hentp https://m.edsoo.ru/VFOEBAS78
paBHOBECHS TBEPAOTO Tena. Buasl
paBHOBECHS

30 Pemrenue 3amau https://m.eds00.ru/Q3QEPZXMR



https://m.edsoo.ru/NAD4VZADH
https://m.edsoo.ru/MQI163A5O
https://m.edsoo.ru/AE40LUZYB
https://m.edsoo.ru/36LBC4ZQJ
https://m.edsoo.ru/F756CAPFB
https://m.edsoo.ru/RV3SSW081
https://m.edsoo.ru/UP3KXCTQU
https://m.edsoo.ru/SWDUEVCO2
https://m.edsoo.ru/UV1UYVE7Y
https://m.edsoo.ru/AY2DMXMKR
https://m.edsoo.ru/VF9EBA878
https://m.edsoo.ru/Q3QEPZXMR

31

KonTponbHas pabora no teme "J[uHamuka.
Crartuka TBepaoro tena'

https://m.edso0.ru/4IHS90LZD

32

Hmmynbe MaTepUaIbHOW TOYKH, CUCTEMBI
MaTepUAIbHBIX TouYeK. [[eHTp Macc cucTeMsl
MaTepHALHBIX ToueK. Teopema o TBUKESHUU
[ICHTpa Macc

https://m.edsoo.ru/3PBMZ3HII

33

I/IMHyJIbC CUJIbI 1 USMCHCHUC UMITYJILCa
Tena. 3aKoH COXpPAaHCHUA UMITYJIbCA.
PeaxtuBHOC JBHXXCHHUC

https://m.edsoo.ru/ANJW80116

34

MoOMEHT UMITyJIbca MATEPUAIIEHON TOUKH.
IIpencraBneHue 0 COXpaHEHUY MOMEHTA
UMITyJIbCa B LIECHTPAJIbHBIX MOJIAX

https://m.edsoo.ru/CHS9DBRA4I

35

Penrenue 3agau

https://m.edso00.ru/224025Z6M

36

PaboTa cuiel Ha MaJIOM ¥ HA KOHEYHOM
nepemerneHuu. [ padpuueckoe
Npe/CTaBlIcHHE PabOThI CHITbI. MOIITHOCTD
CHJIBI

https://m.edsoo.ru/B7N1YBP1N

37

Kunetnuaeckas sueprus. Teopema 06
M3MEHEHUU KHHETUYECKOU IHEPTUH
MaTepuaabHOU TOYKU

https://m.edsoo.ru/NSQCCI1EIM

38

[loTeHuumanbHble U HETTOTEHUATIBHBIE CHUIIBI.
[TorenumansHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTb

https://m.edsoo.ru/BHTO9WA4CQ

39

Tpetbs kocMuyeckasi CKOpocTb. CBs3b
paboThI HEMOTEHIIMATBHBIX CUJI C
W3MEHEHHEM MEXaHUYECKON dHEpPrun
CUCTEMBI TEJI. 3aKOH COXPaHCHHUS
MEXaHUYECKON IHEPrun

https://m.edso0.ru/66P2WGWS4



https://m.edsoo.ru/4IHS90LZD
https://m.edsoo.ru/3PBMZ3HII
https://m.edsoo.ru/1NJW8O116
https://m.edsoo.ru/CHS9DBR4I
https://m.edsoo.ru/224O25Z6M
https://m.edsoo.ru/B7N1YBP1N
https://m.edsoo.ru/N5QCC1EIM
https://m.edsoo.ru/BHTO9W4CQ
https://m.edsoo.ru/66P2WGWS4

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

40 YpaBHeHnue bepHyiu 175 ueanbHOM https://m.eds00.ru/O1C610G5F
KUIKOCTU

41 KowrporHas pabora HOHT eMe "3aKOHEL https://m.eds00.ru/SO90PC322
COXpaHEHHsI B MEXaHHUKE
PazButue npeacraBienuii 0 npupoie

42 ternoTsel. OcHOBHBIE nojoxenust MKT. https://m.eds00.ru/0ZTXY71SW
Huddyzus. BpoyHoBckoe ABUKEHHE
CrtpoeHue ra3000pa3HbIX, KUIKUX U

43 TBEPABIX TeN. XapaKTep ABUKEHUS U https://m.edsoo.ru/UX8FMV2CU
B3aMMO/JICHCTBHS YaCTHI] BEILIECTBA
Macca u pazmepbl MOJIEKYJT (AaTOMOB).

44 KonnuectBo Bemectna. [TocTostHHAas https://m.edsoo.ru/5SFCL7ZUUQ
ABoraapo

45 Tewmeparypa. Tenosoe pastiosecie. https://m.eds00.ru/SDOFUFGIL
[Ikana [lenscus

46 Pemenue 3amay https://m.edsoo.ru/EGRV58D9F

47 Wneanpublii ra3. 'a3oBble 3aKOHBI https://m.edso0.ru/01M0X0OV4B

48 ¥paiterite Merzeneesa-Kanefipota. https://m.edsoo.ru/7TRAZ800M4
Pewenue 3anau

49 AbcomoTHas Temnepatypa. 3akoH [lansrona https://m.edso0.ru/27RGL3V1G

50 Maonporieccit B HACATLHOM rase https://m.eds00.r/UQISUVODW
MOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA

ol Ppaguiccioe npexcrapache https://m.edsoo.ru/W1HC88PJ4
M30MPOIECCOB: U30TEPMa, U30X0pa, n300apa

52 OcnoBHoe ypaBaenne MKT https://m.edso00.ru/E65TLSWXG

53 Pemenue 3anau https://m.edsoo.ru/8U427HIYJ

54 CBs13b a0COTIOTHO TeMIepaTyphl https://m.edsoo.ru/N6ETZ0LDZ



https://m.edsoo.ru/OIC610G5F
https://m.edsoo.ru/SO90PC322
https://m.edsoo.ru/0ZTXY71SW
https://m.edsoo.ru/UX8FMV2CU
https://m.edsoo.ru/5FCL7ZUUO
https://m.edsoo.ru/SD0FUFGIL
https://m.edsoo.ru/EGRV58D9F
https://m.edsoo.ru/01M0XOV4B
https://m.edsoo.ru/7RAZ80OM4
https://m.edsoo.ru/27RGL3V1G
https://m.edsoo.ru/UQ9SUVODW
https://m.edsoo.ru/W1HC88PJ4
https://m.edsoo.ru/E65TLSWXG
https://m.edsoo.ru/8U427HIYJ
https://m.edsoo.ru/N6ETZ0LDZ

TEPMOJANHAMUYECKON CUCTEMBI CO CPETHEN
KMHETUYECKOM dHEprueH NOCTyNaTeIbHOIO
TEIJIOBOT'O ABUXKCHUS €€ YaCTHUII

55

0O00011eHNEe U cUCTEMATU3ALMs 3HAHUN 110
TeMme "OcHoBel MKT"

https://m.edsoo.ru/EDM5ZTZCY

56

Kontposnbnas pa6ota o Teme "OCHOBBI
MKT"

https://m.edsoo.ru/LTSZA1JQ7

57

TepMmoauHamuyeckas cuctema. 3ajiaHue
BHEIIHUX ycioBuil aist TJI cucteMsl.
BuemniHue v BHyTpeHHUE TTapaMETPBHI.
[TapameTpsl T/ cuctembl Kak cpegHue
3HAUCHUS BEJINYMH, OIMCHIBAIONIUX € Ha
MHUKPOCKOIMMYECKOM YPOBHE

https://m.edso00.ru/4L636LXVZ

58

HyneBoe Hayaso TepMOJIMHAMUKH.
CamonpousBosbHas penakcanus T[]
CHUCTEMBI K TEIUIOBOMY PAaBHOBECHIO

https://m.edsoo.ru/LY MWVLJIRP

59

Mozenpb uaeajlbsHOTO ra3a B
TepMOJAMHAMUKE. Y CJIOBUS TPUMEHUMOCTH
3TOM MOJIETN

https://m.edsoo.ru/FOQVOQKQS8

60

Ypasuenue MenzeneeBa-Knaneiipona u
BBIPAXEHUE [IJIs1 BHYTPEHHEN DHEPIUU

https://m.edsoo.ru/TZJUGWSMZ

61

BripakeHue st BHyTpEeHHEW SHEPTrUn
OJIHOATOMHOTO HJI€aJIbHOI'O ra3a.
KBasucrarndeckne n HeCTaTHUECKHE
IIPOLIECCHI

https://m.edsoo.ru/L1XUZJSC7

62

DnemeHTapHas paboTa B TEpPMOJAMHAMHUKE.
Beruucnenue paboTsl 1o rpaduky mnporecca
Ha pV-auarpamme

https://m.edsoo.ru/YHE1589A1



https://m.edsoo.ru/EDM5ZTZCY
https://m.edsoo.ru/LTSZA1JQ7
https://m.edsoo.ru/4L636LXVZ
https://m.edsoo.ru/LYMWVLJRP
https://m.edsoo.ru/FOQVOQKQ8
https://m.edsoo.ru/TZJUGWSMZ
https://m.edsoo.ru/L1XUZJSC7
https://m.edsoo.ru/YHE1589A1

Temnnonepenaya kak crmocod U3MEHEHUs

63 BHyTpeHHel sueprun TJl cuctemsr 6e3 https://m.edsoo.ru/BDNSGEKP7
CoBepILeHUs paboThbI

64 KonBekuus, TernaonpoBoAHOCTb, U3IY4CHUE https://m.edsoo.ru/QM4T9ETS8
KonmuectBo TemnoTel. TemnoéMKOCTh Tea.

65 YACIBHAS H MOJSPHAs TEMIOEMKOCTIH https://m.edsoo.ru/RQASBF9Q5
BEILIECTBA. Y IeJbHAas TEIJIOTa CrOPAHUS
TOTLJIMBA

66 PacCr kosrectsa TerI0T! pi https://m.edsoo.ru/B4ANQ2B026
TerJIonepeaye
[Tonsitre 06 agnabaTHoM mporecce. [lepBriit

67 https://m.eds00.ru/SQXBMXFYN
3aKOH TEPMOJUHAMUKHI
KonudecTBo TeIoTh U paboTa KaKk MephI

68 W3MeHeHUs1 BHyTpeHHe# snepruun T /1 https://m.edso00.ru/59W3F1X49
CHCTEMBI
Bropoii 3aKk0H TepMOJIUHAMUKY JJIs

69 PaBHOBECHBIX U HEPABHOBECHBIX MIPOIIECCOB. https://m.edso0.ru/3BEBSKQ8G
HeobpaTtuMocTs MpUpOIHBIX TPOIIECCOB

70 HpHHIUITEL ACHCTBI TEIOBLIX MAIIHIL. https://m.edsoo.ru/Z25PJPKKU
KIIA

71 Maxenmarbroe snaterne KT, Huior https://m.edsoo.ru/QATFSEOKO
Kapno

72 Pemenue 3amau https://m.eds00.ru/0Q1VD6XJT
DKOJOTUYECKHUE aCTIEKThI UCTIOJIb30BAHUS

73 TEIUIOBLIX ABHUTaTelell. TemmoBoe https://m.edsoo.ru/ZIFEWQ2SV
3arpsI3HEHUE OKPYKAOIIEH CPEeJIbl

74 Pemenue 3anau https://m.eds00.ru/UYVVIT878

75 O0001IeHNEe U CHCTEMAaTH3alUs 3HAHUH 110 https://m.edsoo.ru/A6UQLWI1EB



https://m.edsoo.ru/BDN5GEKP7
https://m.edsoo.ru/QM4T9ETS8
https://m.edsoo.ru/RQASBF9Q5
https://m.edsoo.ru/B4NQ2B026
https://m.edsoo.ru/SQXBMXFYN
https://m.edsoo.ru/59W3F1X49
https://m.edsoo.ru/3BEBSKQ8G
https://m.edsoo.ru/Z25PJPKKU
https://m.edsoo.ru/QATFSE0KO
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https://m.edsoo.ru/ZIFEWQ2SV
https://m.edsoo.ru/UYVV9T878
https://m.edsoo.ru/A6UQLW1EB

teme "TepmonnHamuka. TertoBbie
MaIIuHb"

76

KonTponbhas pabota mo Teme
"Tepmoarnamuka. TernaoBbie MallIvHbI"

https://m.edso0.ru/X4AG7PJVJ

7

[TapooOpazoBaHue U KOHAECHCALUSL.
Hcnapenue u xunenue. Y 1enpHas TEIIoTa
napooOpa3zoBaHus

https://m.edsoo0.ru/\W4505S1GQ

78

HacpliieHHbIe 1 HEHACHIILIEHHbIE Maphl.
KayecTBeHHas 3aBUCHUMOCTb INIOTHOCTH U
JTaBJICHUS HACBIILIEHHOTO Mapa oT
TEMIepaTypbl, UX HE3aBUCUMOCTH OT 00BEMaA
HACBILEHHOTO Napa. 3aBUCUMOCTh
TeMIepaTypbl KUIIEHUs OT aBJICHUS B
KUJKOCTH

https://m.edso00.ru/810XNZKD1

79

BnaxHOCTh BO31yXa. AOCOTIOTHAS U
OTHOCHUTEIbHAS BIAXKHOCTH

https://m.edsoo.ru/QRONGWOZS8

80

Pemenune 3amau

https://m.edsoo.ru/PKAPBXZGT

81

Teépnoe teno. Kpucramnuueckue u
aMmopdHbIe TeJa. AHU30TPOIHUS CBOMCTB
KPHUCTAJJIOB

https://m.edsoo.ru/YCMZ29JGZ

82

[InaBiienue u Kpuctayuiu3aums. Y aeabHas
tertoTa riasnenus. CyOaumanus

https://m.edsoo.ru/MWYH1C81KN

83

Hedopmaruu TBEpAOTO Tena. PacTskenue u
cxatue. Casur. Monyine FOnra. Tlpenen
ynpyrux aedopmaruii

https://m.edsoo.ru/961UIDFRU

84

TemnoBoe paciMpeHune KuAKOCTe u
TBEPABIX T€. AHTAPMOHU3M TEIIOBBIX
Kosie0aHUi 4acTUll BElIeCTBa

https://m.edsoo.ru/1R174000N



https://m.edsoo.ru/X4AG7PJVJ
https://m.edsoo.ru/W45O5S1GQ
https://m.edsoo.ru/8I0XNZKD1
https://m.edsoo.ru/QRQNGWOZ8
https://m.edsoo.ru/PKAPBXZGT
https://m.edsoo.ru/YCMZ29JGZ
https://m.edsoo.ru/WYH1C81KN
https://m.edsoo.ru/96IUIDFRU
https://m.edsoo.ru/1RI74OQ0N

[Ipeobpa3oBanue sHEPTUH B Pa30BBIX

85 https://m.edsoo.ru/UUJQYTXYF
nepexojiax

86 YpaBHeHHe TEIIOBOro OanaHca https://m.edso00.ru/5SCVIKKTMW

87 Pewmenue 3amay https://m.edso0.ru/2L7HENBQ2
[ToBepxHOCTHOE HaTsIKEHHE. KanmuisapHbie

e . JlaBienue mmoxa uc eHHOU

88 ABCHHA. JIABJICHHE M10/L HCKPHBICHHOI https://m.edsoo.ru/Z9FYJNI4U
MOBEPXHOCTHIO JKUJAKOCTU. DPopMyna
Jlariaca
O00011eHNe U cUCTEMATU3ALMS 3HAHUHN 110

89 TeMe "ArperaTHbIe COCTOSHUS BEIIECTBA. https://m.edso00.ru/VV3TS29GT9
dazoBble nEpPexoabl"
KonrponsHas padora 1o teme "Arperarssie

90 P P P " https://m.edso0.ru/BTE57DDIP
cocTostHUS BemecTBa. Pa3oBbie IEPEXOIbI
DJeKTpU3anus Tel U €€ MPOSBICHUS.
DnekTpuyecKui 3apsaa. /Ba Buga

91 p pan. /1 A https://m.edso0.ru/ESV1IQORBVX
ANEKTPUUECKUX 3apsaoB. [I[poBoaHMKH,
JIARJICKTPUKH U TTOTYITPOBOTHUKH
DeMeHTapHBIN JIEKTPUUECKUN 3aps.

92 p p AR https://m.eds00.ru/QITVEHK7O
3aK0OH COXpaHEHHUs ICKTPUUECKOTO 3apsiaa
BsaumopeiictBue 3apsagoB. ToueuHble

93 A P https://m.edsoo.ru/HM8AKQY47
3apsanbl. 3akoH Kynona

94 Pemienue 3amau https://m.edsoo.ru/XCFAV8SHK
DnexkTpuueckoe noje. Ero neicreue Ha

95 p TOJIE. L0 JICHCTBAC | https://m.edsoo.ru/EF3CUR72W
AIEKTPUUECKUE 3aPsi]IbI
Hampsxk€HHOCTH 3JIEKTPUYECKOTO OIS,
IIpoGOHEIii 3apsan. J1 a €HHOC

96 PODHBIH 3aPAIL. JIHHH HANPDKCHHOCTH https://m.eds00.ru/9KBCOFPIX

SJICKTPHUYCCKOTI'O I10JIA. OJIHOpOI[HOC
SJICKTPHUYCCKOC IIOJIC



https://m.edsoo.ru/UUJQYTXYF
https://m.edsoo.ru/5CV1KKTMW
https://m.edsoo.ru/2L7HENBQ2
https://m.edsoo.ru/Z9FYJNI4U
https://m.edsoo.ru/V3TS29GT9
https://m.edsoo.ru/BTE57DDIP
https://m.edsoo.ru/ESV1QRBVX
https://m.edsoo.ru/QJTV6HK7Q
https://m.edsoo.ru/HM8AKQY47
https://m.edsoo.ru/XCFAV8SHK
https://m.edsoo.ru/EF3CUR72W
https://m.edsoo.ru/9KBC0FP9X

HOTGHHI/I&]’IBHOCTB OJICKTPOCTATUUCCKOT'O

97 https://m.edsoo.ru/QJ4AHEFATR
moJist. Pa3HOCTH MOTCHIIMAIOB M HATIPSDKCHUE
[TorenuuanpHas SHEPTHs 3apsaa B

98 3IIEKTPOCTaTHYECKOM moJie. [loTeHmman https://m.edsoo.ru/YODNX8N9Z
AIEKTPOCTATUYECKOTO OIS
CBsi3b HANPSHKEHHOCTH TIOJISL U PA3HOCTH

99 MOTEHIIUAJIOB JIJISl AJIEKTPOCTATUYECKOTO https://m.edso00.ru/3WNQFLP9Y
OISt

100 HpHHUHHH CYHEPHOSHITII SHCKIPHHECCRUX https://m.edso0.ru/WS1GYR413
noJieit

101 Pemenue 3amau https://m.eds00.ru/2630Y5063

102 [Tone TO‘le‘{uHOFO 3apsina. [Tone paBHOMEpPHO httos://m.edsoo.r/BGX3ICTAO
3apsHKeHHOU cephl
[Toste paBHOMEPHO 3apsKEHHOTO TI0 00BEMY

103 mapa. [lone paBHOMEpPHO 3apsKEHHOM https://m.edsoo.ru/L4L 5W448T
OECKOHEYHOM TIOCKOCTH

104 HpOBOAHIHKIL B DIIEKTPOCTATHIECKOM HOJIC. https://m.edso00.ru/6GVP71B38
VYcnoBue paBHOBECHS 3apsiioB

105 JUDTISKTPHKIL H MONYMPOBOHIKIL B https://m.edso00.ru/3G6DWKG2I
ANEKTPOCTATUYECKOM TOJIE
Konpaencarop. 91eKTpoEMKOCTD

106 KOHJICHCATOPA. DICKTPOEMKOCTD TUIOCKOTO https://m.edso0.ru/lGHLGD83X7
KOHJIEHCaTOpa

107 [TapanienpHOE cOEAMHEHNE KOHIEHCATOPOB https://m.edso0.ru/60WN2ZDH8

108 HocnezopatenbHoe CoeARHCHHS https://m.edsoo0.ru/OZ9EPI4LY
KOHJICHCATOPOB

109 DHeprus 3aps>KeHHOT0 KOHJIEHCaTopa https://m.eds00.ru/SW376XS21

110 Pemenue 3amau https://m.edsoo.ru/NLHAFI8YY



https://m.edsoo.ru/QJ4HEF4TR
https://m.edsoo.ru/YODNX8N9Z
https://m.edsoo.ru/3WNQFLP9Y
https://m.edsoo.ru/WS1GYR4I3
https://m.edsoo.ru/2630Y5O63
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https://m.edsoo.ru/OZ9EPI4LY
https://m.edsoo.ru/SW376XS21
https://m.edsoo.ru/NLHAFI8YY

JIBr>keHue 3apsiAKEHHOW YaCTHIIbI B

111 https://m.eds00.ru/9PGVSY9WG
OJTHOPOJTHOM 3JICKTPUYECKOM TOJIe

112 Pemenue 3amau https://m.edsoo.ru/UXI1LUSMXW
O00011eHNe U cCUCTEMATU3ALMs 3HAHUN 110

113 ,I,H ? https://m.eds00.ru/QCIRPYCGA
Teme "DIEeKTPUUECKOE Moje
Koutponrnas pabora 1mo TeMe

114 " HIPOIRHA PAbOT I'I‘ e https://m.edsoo.ru/WRQGZBRF7

DIEKTPUYECKOE T10JIE

Cuia toka. ITocTOSHHEIN TOK. Y CI0BUA

115 CYIIIECTBOBAHUS TTOCTOSTHHOTO https://m.edsoo.ru/L8LE4KUV5
AIEKTPUIECKOTO TOKA

116 HcTtounuku Toka. Hanpspkenue u 91C https://m.edsoo.ru/RUFC4YTDO
3axod OMa 11 ydacTKa LENH.

117 ALY H https://m.eds00.ru/64VZXZ2GP
DJIEKTPUYECKOE CONIPOTUBIIEHUE
3aBUCUMOCTB COMPOTUBIICHUS OJTHOPOITHOTO

118 MPOBOJHUKA OT €0 JJIMHBI U IJIOIIAIN https://m.edsoo.ru/KE2FEN35X
MOTIEPEYHOTO CEYECHUS
Y )

119 AICIIPHOE COTIPOTHBIICHHE BElecTa https://m.eds00.ru/Y4ZTZRZAI
Pentenue 3agau
ITocnemoBaTennrHOE, IIa R

120 JIC/IOBATCILHOC, HapallIebHOC https://m.edsoo.ru/VE37ERCKG6
CMEIIaHHOE COSMHEHHE MTPOBOHUKOB
Pacuér pa3BeTBné 311e ec

121 HCT PA3BETRIICHHBIX SIICKTPHACCKHIX https://m.eds00.ru/OOH1PIPRF
uerneit. [Ipasuna Kupxroda

122 Pemenue 3amau https://m.edsoo.ru/LXRB618PO
Pa6 .3

123 OTa SJEKIPHHACCROTO T0Kd. Jaron https://m.edso0.ru/PLTTBZGPC
Jxoyna —Jlenna

124 Pemenue 3amay https://m.edsoo.ru/R6JHOGRY6
MomHoCTb 3 LT

125 HIHOCTD SIICKTPHHICCKOTO TOKA. L Crliona https://m.edsoo.ru/CONEPSIIH

MOIITHOCTB, BBLACIAEMAA Ha PE3UCTOPC



https://m.edsoo.ru/9PGVSY9WG
https://m.edsoo.ru/UXI1USMXW
https://m.edsoo.ru/QCIRPYCGA
https://m.edsoo.ru/WRQGZBRF7
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https://m.edsoo.ru/RUFC4YTDO
https://m.edsoo.ru/64VZXZ2GP
https://m.edsoo.ru/KE2FEN35X
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https://m.edsoo.ru/OQH1PIPRF
https://m.edsoo.ru/LXRB618PO
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https://m.edsoo.ru/R6JHOGRY6
https://m.edsoo.ru/C9NEPSIIH

126 Pemenne 3amau 1 https://m.eds00.ru/90KODG7HY
2/1C eHHEe

127 JIC 1 BHYyTpEHHEE CONPOTHBICHHE 1 https://m.edsoo.ru/MGCEWIVUL
HCTOYHHKA TOKA
3axod OmMa 111 DOJIHOM (3aMKHYTOM

128 a . ( yToi) 1 https://m.edsoo.ru/XQP3R9DK4
ANEKTPUIECKOH TeTTH

129 Pemenue 3amay 1 https://m.edsoo.ru/XDAVLS3JL

130 MoOIIHOCThL UCTOYHHKA TOKA 1 https://m.edsoo.ru/OWH20Q5J0S

131 KopoTtkoe 3ambIkanme 1 https://m.edsoo.ru/9WFHKYNVF

132 Konzaencarop B 1ieru NOCTOSTHHOTO TOKa 1

133 Pemrenue 3amau 1 https://m.edso00.ru/52KZZJPDT
P "T1 7

134 cHenme 3aﬂai{ 1o T‘eMe OCTOMHBIH 1 https://m.edso0.ru/5175121DC
AIEKTPUIECCKUN TOK
Pemenue 3amay o teme "Ilocto %)

135 HHICHHE 3a1 iI f T' M TOAHHBIN 1 https://m.edso0.ru/DX6SFSQ5I
ANEKTPUIECKUI TOK
Pemrenne 3agau mo treMme "IloCcTOSHHBIN

136 8 N 1 https://m.edsoo.ru/K835E5INT
AIEKTPUIECCKUN TOK
O06001IEHHE U CUCTEMATH3a 3HAHMI 110

137 VEHHE 1 CHETEMATISARIDE SHAHHH 1 1 https://m.edsoo.ru/WXUILRUCS
teMe "[TOCTOSTHHBIN AIEKTPUIECKUN TOK
Koutpomnsuas pabora o teme "[locTosIHHBII

138 P 13 " 1 https://m.eds00.ru/7S4PGOQHP
AIEKTPUIECCKUIN TOK
DJieKTpuyecKasi IpOBOAUMOCTh Pa3IMUHBIX

139 BEIIECTB. DJIEKTPUICCKUI TOK B METAIIJIaX. 1 https://m.edso0.ru/DV219CC72
CBepXIpoBOJIUMOCTD
DIIEKTPUYECKUI TOK B pacTBOpPaxX U

140 pacriaBax JIeKTpouToB. 3akoHbl Dapanes 1 https://m.eds00.ru/36L9OKOEE
JUISL DJIEKTPOIN3a

141 DnexkTpuueckuil Tok B razax. Ilnasma 1 https://m.edsoo.ru/MEDWMLCJ6



https://m.edsoo.ru/90K0DG7HY
https://m.edsoo.ru/MGCEWIVUL
https://m.edsoo.ru/XQP3R9DK4
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https://m.edsoo.ru/WXUI1RUC5
https://m.edsoo.ru/7S4PG0QHP
https://m.edsoo.ru/DV219CC72
https://m.edsoo.ru/36L9OK0EE
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142

DIIEKTpUYECKHUI TOK B BaKkyyme. BakyyMHbIe
npuOOpPHI

https://m.edsoo.ru/HNIAJ5B73

143

3J'ICKTpI/I‘-IeCKI/II\/'I TOK B ITIOJIYITPOBOAHHUKAX

https://m.edsoo.ru/56 KAVJECB

144

[TomynpoBOIHUKOBBIE TPUOOPHI

https://m.edsoo.ru/EKLROQTDAX

145

@U3NYECKUI MPAKTUKYM II0 TEME
"M3MepeHue Cuiibl TOKa U HANPSIKEHUS B
LIENU MIOCTOSTHHOTO TOKa IPY MOMOIIN
aHAJIOTOBBIX U LIU(POBBIX U3MEPUTEIBHBIX
npuOopoB" uiu "3HaKOMCTBO ¢ U(ppoBOI
naboparopueii o gusuke. [pumepst
U3MEpeHUs: GPU3NIECKUX BEITHMUUH MPH
IIOMOUIY KOMITBIOTEPHBIX 1aTYUKOB"

https://m.edsoo.ru/Y15A50SQV

146

OU3NYECKUI TPAKTUKYM I10 TEME
"N3y4yeHne HepaBHOMEPHOTO JIBUKEHUS C
LEJIbIO ONIPEAEICHUS MTHOBEHHOM
ckopocTH"

https://m.edso0.ru/CN3FHCY83

147

PU3NYECKUN IPAKTUKYM I10 TEME
"U3mepenue yckopeHus mpu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
IBIKEHUH 110 HAKJIOHHOM IVIOCKOCTH' MIIH
"UccnenoBanue 3aBUCUMOCTH MYTH OT
BpPEMEHH NPU PAaBHOYCKOPEHHOM JIBM>KEHUN"

https://m.edso00.ru/70Y40Y610

148

@U3NYECKUI IPAKTUKYM II0 TEME
"U3mepenue yckopeHust CBOOOTHOTO
najgeHus" win "M3ydenue ABUKEHUS Tena,
OpOILIEHHOTO TOPU30HTATBHO"

https://m.edso0.ru/87JADYSZ2

149

DU3NYECKUI TPAKTUKYM I10 TEME
"N3yueHne IBMKEHUS TeJa IO OKPY>KHOCTH
C TIOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO" HIH

https://m.edsoo.ru/DY1D4C16J



https://m.edsoo.ru/HNIAJ5B73
https://m.edsoo.ru/56KAVJECB
https://m.edsoo.ru/EKLRQTDAX
https://m.edsoo.ru/Y15A5OSQV
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"HccnenoBanve 3aBUCUMOCTH TEPHOJIA
oOpallieHrss KOHMYEeCKOr0 MasiTHUKA OT €ro
napameTpoB"

150

®du3nyecKuil MPaKTUKYM I10 TeMe
"U3MepeHune paBHOJCUCTBYIONIEH CUIIBI TPH
JBHKEHUH OpyCcKa M0 HaKJIIOHHON
miockocty" win "l[IpoBepka rumnoTessl o
HE3aBUCUMOCTH BPEMEHH JIBKEHUs Opycka
10 HAaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTosiHUE OT €ro Macchl"

https://m.edsoo.ru/ZTOFG6J4U

151

@U3NYECKUI PAKTUKYM II0 TEME
"HccaeqoBaHue 3aBUCUMOCTH CHUII
YIPYTOCTH, BOSHUKAIOIIKX B IIPYKUHE U
pe3uHOBOM 00pa3sle, oT ux aedopmarun”
iy "M3ydeHne NBUKEHNS CUCTEMBI TEl,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOH Yepe3
nérkuii 6710K"

https://m.edsoo0.ru/UL391C40QD

152

DU3NYECKUM IPAKTUKYM I10 TEME
"Uzmepenue kodddumreHTa TpeHus mno
BEJIMUMHE YIJIOBOTO KO3 puiirenTa
3aBucuMoctu Frp(N)" wim "HcciaenoBanue
JIBIDKEHUS OpycKa 110 HaKJIOHHOM IJIOCKOCTH
¢ IepeMeHHbIM ko3 unienTom TpeHus"
unu "M3yueHne NBUKEHUS Tpy3a Ha Bally C
TpeHuem"

https://m.edsoo.ru/78PENYOAZ

153

@U3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue yCIOBUN PaBHOBECHS
TBEPAOIO TEJA, UMEIOLIETO OCh BPALCHUS"
niny "KoHcTpyrpoBaHne KpOHIITENHOB U

https://m.eds00.ru/MI0QT27R6



https://m.edsoo.ru/ZT0FG6J4U
https://m.edsoo.ru/UL391C4QD
https://m.edsoo.ru/78PFNYOAZ
https://m.edsoo.ru/MI0QT27R6

pacuét cwi ynpyroctu" win "HU3yuenune
YCTOMUYMBOCTU TBEPIOTO TEJIA, UMEIOIIETO
IJI0ILA/Ib OTIOPHI"

154

®du3nyecKuil MPaKTUKYM I10 TeMe
"HU3MepeHune uMiysbca Telia o TOpMO3HOMY
nytu" unu "M3mepenue cuiibl TArHy,
CKOpPOCTHU MOJIEIH 3JICKTPOMOOUIIS U
MOIIHOCTH cuiibl TATH" uinm "CpaBHeHHe
WU3MEHEHHUS UMITyJIbCa TeJla C UMITYJIbCOM
cuibl" win "HcciienoBanue coxpaHeHUs!
UMITyJIbCa MpU yIIPyroMm B3aumoencTaun"
win "M3MepeHne KUHETHYECKOM SHEPTrun
Tesa 10 TOPMO3HOMY ITyTH"

https://m.edso0.ru/FZ0CNRGTA

155

DU3NYECKUM IPAKTUKYM I10 TEME
"N3yueHne n30TepMHUYECKOro Iporecca
(peKOMEHJ0BaHO MCTIOIB30BaHNE TH(POBOIA
naboparopun)" nin "M3ydeHrne u30X0pHOTO
nporuecca” um "M3yuenue nzodapHOro
npouecca” uin "[IpoBepka ypaBHEeHUs
coctosiHus"

https://m.edso00.ru/T66K4CKZG

156

@U3NYECKUI PAKTUKYM I10 TEME
"M3mMepeHue yaelbHOM TeI0EMKOCTH " NITU
"HccnenoBanue mnpolecca OCThIBaHUS
BenrectBa" win "Uccnenosanue
anuabaTtHoro npotuecca” uwin "H3yuenue
B3aUMOCBSI3U YHEPTUU MEKMOJICKYISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATypPbl KUIICHUS
Jkuakocten"

https://m.edsoo.ru/PPBTS0U4D

157

PU3NYECKUI IPAKTUKYM II0 TEME

https://m.edsoo.ru/0ZA5PMDO07



https://m.edsoo.ru/FZ0CNRGTA
https://m.edsoo.ru/T66K4CKZG
https://m.edsoo.ru/PPBTS0U4D
https://m.edsoo.ru/0ZA5PMD07

"N3yueHne 3aKOHOMEPHOCTEN NCTTapEHUs
xuakocten" nian "M3mepenue ynenbHol
TEIJIOTHI TU1aBiIeHus baa" win "N3ydenue
CBOMCTB HACBIIIEHHBIX NApPOB" MU
"N3mepenune abCOMOTHON BIAKHOCTH
BO3JIyXa M OIIEHKA MacCChI ITapOB B
nometeHun". M3mepenne kodddummenrta
MOBEPXHOCTHOTO HATS>)KEHUS

158

Ou3nYeCKuil MPaKTUKYM I10 TEME
"HaGnronenue npeBpalieHus YJHEpruu
3apsKEHHOT0 KOHAEHCATOpa B YIHEPTHIO
n3ny4yeHus ceetoauona’ mwin "M3ydenne
IIPOTEKAHUs TOKA B LIETIH, COAEpKaLEi
KoHaeHcarop" unn "Pacnpenenenue
Pa3HOCTH NMOTEHIUAJIOB (HANPSKEHUs) IPU
MOCJIEIOBATEILHOM COEIMHEHUHN
KOHJIEHCaTOpoB"

https://m.edsoo.ru/5SBPTN1YZU

159

PU3NYECKUN IPAKTUKYM I10 TEME
"HccneqoBanue CMEMIAHHOTO COE€IUHEHUS
pesuctopoB" win "M3mepenue yeabsHoro
CONPOTHUBIIEHUS IPOBOJHUKOB" WIIN
"HccaenoBaHue 3aBUCUMOCTH CUJIBI TOKA OT
HANPSDKEHUS JJ1s JTaMITbl HaKaTuBaHUs"

https://m.edsoo.ru/UAISSVVKE

160

DU3NYECKUI TPAKTUKYM I10 TEME
"Habnronenue snextponuza" wim
"N3mepeHnue 3apsiia OHOBAJIEHTHOTO HOHA"
nin "HUccnenoBanue 3aBUCUMOCTH
COTPOTHUBIICHUSI TEPMOPE3UCTOPA OT

temnepatypbl" win "CHATHE BOJIBT-

https://m.edsoo.ru/72JJ3YC6L



https://m.edsoo.ru/5BPTN1YZU
https://m.edsoo.ru/UAIS3VVKE
https://m.edsoo.ru/72JJ3YC6L

aMITEpHOM XapaKTepUCTUKH THOAA

161

PesepBHelii ypok. O600ICHHE 1
CUCTEMATH3AIMS 3HAHUN 110 TEME
"Kuuematnka"

https://m.edsoo0.ru/LQO93M5SQ

162

PeseprubIil ypok. O6001meHIE 1
CHUCTeMAaTH3aIlMsl 3HAHUH 110 TeMe
"lunamuka"

https://m.eds00.ru/S7TCS1UFMI

163

PesepBHblii ypok. O600111eHNE U
cucreMaTu3anys 3HaHui o reMme "CraTnka
TBEpOTO Tema"

https://m.edsoo.ru/ XVYUMKRX6N

164

PesepBHeIii ypok. O600IICHHE 1
CUCTEMAaTHU3aLMsI 3HAHUHU 110 TeMe "3aKOHEI
COXpaHEHUs B MeXaHUKe"

https://m.eds00.ru/C37WXULT2

165

PeseprubIil ypok. O6001eHIE 1
cucreMaru3anusa 3Hanuii mo reMe "OCHOBBI
MOJIEKYJIIPHOKMHETHYECKOM Teopun”

https://m.edsoo.ru/3PBKBKI6D

166

PeseprubIiil ypok. O6001cHIE 1
CHCTEMATH3aIMA 3HAHUN 110 TEME
"Tepmonunamuka. TernaoBbie MAIUHbI"

https://m.edsoo.ru/IZZC67VF1

167

PesepBHelii ypok. O6001ICHNE 1
cUCTEMATHU3aIMs 3HAaHUH 110 TEME
"ArperaTHbl€ COCTOSIHHS BEILIECTBA.
®da3oBbIe IEpeXoabl"

https://m.edsoo0.ru/1YSH3LOLN

168

PesepBHeIit ypok. O600IICHHE 1
CUCTeMaTH3allMsl 3HAHUH 110 TeMe
"DnexTpuyeckoe nose"

https://m.edsoo.ru/URWB5CULE

169

PeseprubIil ypok. O6001eHIE 1
cucreMaTusanus 3HAHUHU 10 TEME

https://m.edso0.ru/ANCOULLOV
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"IToCTOSIHHBIN 2IEKTPUIECKUNA TOK"

PesepBHelii ypok. O600ICHHE 1

170 cucreMaTusanys 3Hauui 1o reMme "Toku B 1 https://m.edsoo.ru/WZ02PRIG1
pa3IM4HbIX cpeaax”
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOI'PAMME



https://m.edsoo.ru/WZ02PRIG1

11 KJIACC

KoanuyecTBo 4acoB

Ne DJIeKTPOHHbIE M (]poOBLIE
Tema ypoka Koutpoabubie | I[IpakTuueckne
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoTsI padoThbI

B3anMopeiicTBrEe TOCTOSTHHBIX MAarHUTOB

1 Y MIPOBOJHUKOB C TOKOM. MarHuTHOE 1 https://m.edso00.ru/H05J3PQ24
nosie. ['unoresa Ammepa
Bekrop MaruuTHOM MHAYKUMH. [IpuHIMn

2 CYNEpIO3UIIMU MarHUTHBIX TTosieH. JInnuu 1 https://m.edso00.ru/0YNNE57SO
MarHuTHOM MHIYKIIUU
M .

3 ATHHTHOE TOE HPOBOIIEa € TOKOM 1 https://m.edsoo.ru/F10ASACBX
OmneIT OpcTena
Cuna Amrepa, e€ HanpaBJICHHE U MOIYJb https://m.edsoo.ru/1JEDF5HEN

) Pemenue 3anau https://m.edsoo.ru/R80PKEZP4
IT AM .

6 PHMCHCHHE SAKOHA AMTepa 1 https://m.edso0.ru/SA2ACKSRB
DNeKTpOU3MEPUTETbHBIE TPUOOPHI
Cuna JlopeHiia, e€ HampaBJIeHUE U

7 MOAYJb. JIBUKEHUE 3apsSyKEHHON YaCTHLIBI 1 https://m.eds00.ru/6MB8YZ8TN
B OJITHOPOJHOM MarHUTHOM TI0JI€
Pemrenue 3agau https://m.edsoo.ru/FWURORSOE
Pa6ota cunsl Jlopenna https://m.edsoo.ru/MTHD23745

10 Pemenne 3amau https://m.edsoo0.ru/GH8JAPHBQ
Ma 0€ I10JI€ B BEILIECTBE.

11 PHITTHO® HIOJE B BEHLECTE 1 https://m.edsoo.ru/W7HGQBK70
deppoMarHeTuKHy, rnapa- 1 1uaMarHeTuKu
OcHOBHBIE CBOICTBa (DE€pPOMATHETUKOB.

12 HOBHEIC CBOHCTEA (pepPOMAIHETHKOR 1 https://m.eds00.ru/960J4E47D
[Tpumenenne GpeppoMarHeTHKOB



https://m.edsoo.ru/H05J3PQ24
https://m.edsoo.ru/0YNNE57SO
https://m.edsoo.ru/F10ASACBX
https://m.edsoo.ru/1JEDF5HEN
https://m.edsoo.ru/R80PKEZP4
https://m.edsoo.ru/5A2ACKSRB
https://m.edsoo.ru/6MB8YZ8TN
https://m.edsoo.ru/FWUR0RSOE
https://m.edsoo.ru/MTHD23Z45
https://m.edsoo.ru/GH8JAPHBQ
https://m.edsoo.ru/W7HGQBK7O
https://m.edsoo.ru/960J4E47D

Pemenne 3amau mo treme "MarauTHoe

13 | https://m.eds00.ru/Q8JGTYNHT
oJie
P "™M

14 emiHHe 3T O TeMe “MIarHITHO® https://m.edsoo.ru/MPCUALFIM
[oJie
S I :

15 pretme BHeKTPOMarHHTHUOH My RHHH https://m.edsoo.ru/V7BSKAUS89
HOTOK BGKTOpa MarimuTHOU I/IHI{YKIII/II/I

16 OJ1C unayKIMu https://m.edsoo.ru/STLELGTJZ

17 38KOH SMEKTPOMATHHTHOR UHYKIH https://m.edsoo0.ru/7TEOPOGAR3
®dapanes
B .T

18 HXPEBOE SICKTPHACCKOE HOJE. 1 OKH https://m.edsoo.ru/IONVHO1INK
dyko
OJIC MHAYKIIMU B JBHKYIIIUXCS

19 https://m.edso0.ru/X00I1SRAA1
IIPOBOTHUKAX

20 Pemenne 3amau https://m.eds00.ru/ZZTUBO2GQ

21 [IpaBuno Jlenna https://m.edsoo.ru/GIRNARYL9
u K

22 HAYKTHBHOCTD. RATYHIKG https://m.eds00.ru/37WBAJCTF
I/IHlIyKTI/IBHOCTI/I B IIC€MIU ITOCTOAHHOI'O TOKA
a .OJIC

23 BIICHHE CAMOMHYKIHH. I/| https://m.edso0.ru/99CECGMBH
CaMOMHIYKIIUHU
D

24 HEPTHA MATHHUTHOTO MO KATYIIKH € https://m.edso0.ru/PS4XRHOGS
TOKOM. DJIEKTPOMAarHUTHOE TI0JIe

25 Pemenne 3amau https://m.edsoo.ru/MAWTH1ZS0
00600 I

26 © ,I'HGHHG " CHCTeMaTH,? AHHA SHATHI O https://m.edsoo.ru/\WZCM1SBLO
Teme "DIIeKTPOAMHAMUKA
K 3]

27 HOHTPOIILHA pabOTa O TEME https://m.edso0.ru/NIQLKI45Y

DJIeKTpOJUHAMUKA
28 Konebarenpnas cucrema. CBoOOIHBIE https://m.edso00.ru/R7D8WGSTQ



https://m.edsoo.ru/Q8JGTYNHT
https://m.edsoo.ru/MPCUALFIM
https://m.edsoo.ru/V7BSKAU89
https://m.edsoo.ru/8TLELGTJZ
https://m.edsoo.ru/7EOPOGAR3
https://m.edsoo.ru/I0NVHO1NK
https://m.edsoo.ru/X00I3RAA1
https://m.edsoo.ru/ZZTUBO2GQ
https://m.edsoo.ru/GIRNARYL9
https://m.edsoo.ru/37WBAJCTF
https://m.edsoo.ru/99CECGMBH
https://m.edsoo.ru/PS4XRHOGS
https://m.edsoo.ru/MAWTH1ZS0
https://m.edsoo.ru/WZCM1SBLO
https://m.edsoo.ru/N9QLKI45Y
https://m.edsoo.ru/R7D8WGSTQ

KoJjeOanus. ['apMoHYecKre KoaeOaHus

29

Kunematnueckoe 1 JTMHAMHUYECKOE
ONMCaHUE KOJeOATEIbHBIX ABIKECHUN

https://m.edsoo.ru/GLUGM9A5P

30

DHepreTuyeckoe onvcaHue. BeiBoa
JTUHAMUYECKOTO OIMCAHUSA
rapMOHUYECKUX KOJIeOaHUH U3 UX
SHEPreTUYECKOr0 U KHHEMATHYECKOTO
ONMCAHUSA

https://m.edso0.ru/3A83V2VLE

31

Amruutyna u paza konebaHui

https://m.edsoo.ru/IRUHIPMT1

32

33

[lepuon u yactora xonebanuii. [lepros
MaJIbIX CBOOOTHBIX KOJICOaHMIA
MaTeMaTHYeCcKoro MasiTHukKa. [lepuon
CBOOOJIHBIX KOJICOAHUH TTPYKUHHOTO
MasiTHUKA

3aryxaromue Koyiebanus. BeiHyX1eHHbIE
Kosiebanus. Pezonanc

https://m.edsoo.ru/BUSUSUF04

https://m.edsoo.ru/TGTJTWAUOQ

34

ABTOKOJIEOaHUA

https://m.edsoo.ru/BW1KOUGVP

35

Penrtenue 3agau

https://m.edsoo.ru/XPWCJ9CPJ

36

VYpoxk-koHpepenuus "MexaHNUECKUE
KoJIeOaHUs B MY3bIKaJIbHBIX
MHCTpyMEHTax"

https://m.edsoo.ru/DAYGBRUYJ

37

O00011eHNe U cUCTEMATU3ALMS 3HAHUI 110
Teme "Mexannyeckue koiaeoauus"

https://m.edso0.ru/SV7MHCH10

38

DNeKTpOMarHUTHbIE KOJICOAHNUSI.
KonebarenbHblil KOHTYD

https://m.edsoo.ru/H5B2WS8APN

39

®opmyna Tomcona. CBsi3b aMILTUTYAbI
3apsaa KOHJIEHCATOpa ¢ aMILUIUTYI0M CHIIbI
TOKa B KOJICOATEIILHOM KOHTYpE

https://m.edsoo.ru/RHGLVVKQ5



https://m.edsoo.ru/G1UGM9A5P
https://m.edsoo.ru/3A83V2VLE
https://m.edsoo.ru/IRUHIPMT1
https://m.edsoo.ru/BU8USUF04
https://m.edsoo.ru/TGTJTWAU0
https://m.edsoo.ru/BW1K0UGVP
https://m.edsoo.ru/XPWCJ9CPJ
https://m.edsoo.ru/DAYGBRUYJ
https://m.edsoo.ru/SV7MHCH10
https://m.edsoo.ru/H5B2W8APN
https://m.edsoo.ru/RHGLVVKQ5

3akoH COXpPAaHCHUSA SHEPIrUKu B HACAJIbHOM

40 https://m.edsoo.ru/MM0O1P2WQN
KoJ1e0aTeIbHOM KOHTYpE
3aryxaromiue 3eKTPOMarHUTHBIE

41 KosieOaHus. BeiHyXIeHHBIE https://m.edsoo.ru/4VHII3UMW
AJIEKTPOMArHUTHBIE KOJICOaHUS

42 Hepemetiibiii Tok. Pesnctop i https://m.eds00.ru/OG6JQHTOD
KOHJICHCATOP B LIEMH TIEPEMEHHOTO TOKa

43 Katyuika HHAYKTHBHOCTH B LeTIH https://m.edsoo.ru/6P4EK01H7
MEPEMEHHOTO TOKa

44 3aKon Oma JU1s dHEKTPHICCKON LerH https://m.edso0.ru/P1FZDISQV
MIEPEMEHHOTO TOKa
MolItHOCTh IEPEMEHHOTO TOKA.

45 AMIUTUTYTHOE U JCHCTBYIOIIEE 3HAUCHHE https://m.edsoo.ru/6P4CXH152
CHJIBI TOKA W HAIIPAKCHHUA

46 Pe3oHaHC B 2JIEKTPUUECKOM 1IeNTH https://m.edsoo.ru/AYQWXESRA

47 Pewmenue 3amay https://m.edso00.ru/0CVLSMIOS
WneansHb1i TpaHCchOpMATOP.

48 [TpousBoACTBO, Nepeava u moTpedIeHne https://m.edso0.ru/F142U7UQR
AIEKTPUYECKON JHEPTUU
DKOJOTUYECKUE PUCKU TIPU MTPOU3BOJICTBE

49 PACKTPOOHEpTHH. KylbTypa https://m.edsoo.ru/UYDMJIDXZW
HCIIOJIb30BaHUS DJICKTPOIHEPTHH B
IIOBCE€IHCBHOU XU3HU

50 Pemienue 3a1au https://m.edsoo.ru/IR54QM6F2

51 Pemenue 3amay https://m.edsoo.ru/7UFPFF3KK

52 O0oOMEHIC 1 CHCTCMATH3AIs SHAHM 10 https://m.eds00.ru/I6Y 'Y Y79E0
TeMe "DJIeKTpOMarHuTHbIE KosieOaHus"

53 MexaHnyeckue BOJIHbI. XapaKTEePUCTUKU https://m.eds00.ru/0P6 YANBXC



https://m.edsoo.ru/MM01P2WQN
https://m.edsoo.ru/4VHII3UMW
https://m.edsoo.ru/OG6JQHTOD
https://m.edsoo.ru/6P4EK01H7
https://m.edsoo.ru/P1FZDISQV
https://m.edsoo.ru/6P4CXH152
https://m.edsoo.ru/AYQWXESRA
https://m.edsoo.ru/0CVLSMIOS
https://m.edsoo.ru/F142U7UQR
https://m.edsoo.ru/UYDMJDXZW
https://m.edsoo.ru/IR54QM6F2
https://m.edsoo.ru/7UFPFF3KK
https://m.edsoo.ru/I6YYY79E0
https://m.edsoo.ru/0P6YANBXC

MEXaHHUYECKHX BOJH

54 CBOICTBA MEXaHNYECKUX BOJH https://m.edso0.ru/4S5QXKBUX

55 3ByK. XapaKTEpUCTUKH 3ByKa https://m.edsoo.ru/lUEH3ZVKKV
%1 il

56 Hpassyx 1 yeTpassyk. lllymosoe https://m.eds00.ru/24XDNL1P1
3arpsi3HEHUE OKPYIKAIOMICH cpeIbl

57 Pemenne 3amau https://m.edso0.ru/SWQQHEYAJ]
9 .U

58 JICKTPOMATHHTHBIC BOMHBL HISIYHCHIC https://m.edsoo.ru/EHMGUTOBG
3JIEKTPOMArHUTHBIX BOJIH
9 .

59 HEPTHA STCKTPOMATHHTHBIX BOTH https://m.eds00.r/HOOHGOBV5
CBoiicTBa 2JIEKTPOMATHUTHBIX BOJTH
[Ikana »1eKTPOMAarHUTHBIX BOJIH.

60 [IpuMeHeHne >IeKTPOMarHuTHLIX BOJIH B https://m.edsoo.ru/RZ8BKEKVL
TE€XHHUKE U OBITY
[TpUHIATIBEI PAAHOCBS3U U TCJICBUICHHS.

61 Pannonokanus. DneKTpoMarHuTHOE https://m.edsoo.ru/7TKCCHOBNS
3arpsi3HEHUE OKPYKaIoIIeH cpebl
K o

62 ORTPOJIBHA paboTa Mo TeMe https://m.eds00.ru/NJT16HVE
"Konebanus 1 BOJIHBL"
Cser. 3 I

63 BET. SAKOH TPAMOTHHEHHOTO https://m.edsoo.ru/KSRDTMZWV
pacrpoCcTpaHeHHUs CBETa
P

64 CLCHHE 3aA3T Ha TPHMCHEHHE 3aKona https://m.edso0.ru/3H2YL4R4
MPSIMOJTMHEHHOTO PacTIpOCTPaHEHUS CBETA
O I .

65 ThaeHue cheta OCKOE sepiallo https://m.edso0.ru/T1X9ZBOSG
Cdepuueckoe 3epkaio
[Ipenomnenue cBeta. AOCOMIOTHBIN U

66 OTHOCHTCIBHBIH TOKAsaTeb https://m.eds00.ru/LNCHJ3MOR

npenomiieHus. [loaHoe BHyTpeHHEe
oTpaxkeHue. [IpenenbHbIi yroJ moiaHoro



https://m.edsoo.ru/4S5QXKBUX
https://m.edsoo.ru/UEH3ZVKKV
https://m.edsoo.ru/24XDNL1P1
https://m.edsoo.ru/SWQQHEYAJ
https://m.edsoo.ru/EHMGUTOBG
https://m.edsoo.ru/HOOHGO6V5
https://m.edsoo.ru/RZ8BKEKVL
https://m.edsoo.ru/7KCCH0BN5
https://m.edsoo.ru/NJT16HVEI
https://m.edsoo.ru/K5RDTMZWV
https://m.edsoo.ru/3H2YL4R4I
https://m.edsoo.ru/TIX9ZBOSG
https://m.edsoo.ru/LNCHJ3M0R

BHYTPEHHETO OTPaKEHUS

Pemenne 3aJla4 Ha IPUMCHCHUC 3aKOHOB

67 https://m.edsoo.ru/C4D3UDGG4
OTpa)KE€HHUS U MPEIOMJIICHUS CBETA
Xon ydeit B mpuzme. Jlucnepeust cBeTa.

68 A yq“ P A P https://m.edsoo.ru/HYZWS63L 2
CnoxHbIN cocTaB Oenoro ceera. Llper
JInn3pl. DOKYyCHOE paCCTOSTHHUE

69 HHEDE KYCHOE paccToiiue 1 https://m.edso0.ru/SXWYEXTXM
ONTHYECKAsl CUJIA JIMH3BI
IT 0 7

70 OCTPOCHIC HIODPENCGHIN B AMEIAX B I https://m.eds00.ru/6SRTDG4V7
cHUCTEeMax. YBEJIUYCHHE JIMH3BI
Pemenue 3anau Ha mocTpoeHue

71 n300pakeHHH, TOTY4aeMbIX C TOMOIIBIO https://m.edsoo.ru/'YAGCQPWZX
JINH3

72 ['nma3 xak onTudeckas cucrema https://m.edsoo.ru/lOVMKI19EZ
Pemenue 3anau. [pene

73 HHICHHE 347 qv PEACTILT HPHMEHHMOCTH https://m.edsoo0.ru/OENIDYBRZ
reOMETPUUECKON ONTUKU

74 CKopocCTb cBETa U METOABI €€ U3MEPEHHUS https://m.edsoo0.ru/UCGBDSEVT

75 Hucniepcust cBeta https://m.edso0.ru/1VIIZOF05

76 WuTtepdepennus cera https://m.eds00.ru/ZQB6756KE
KorepenTHsie u .Y

7 P CTOTHHIC, Y CToBHA https://m.edsoo.ru/HIXX3P5WN
Ha0JI0/IeHUSI MAKCHMYMOB U MUHUMYMOB

78 Pemenwne 3amaq https://m.edsoo.ru/SX9F3FNP3

79 [Ipumenenne uHTEpPEpEHINN https://m.edsoo.ru/111ISQLEDM

80 Judpakuus ceera https://m.edsoo.ru/KPOD2N63D

ndpakioHHas pemeéTka. Y cIoBue

81 Jladparu P https://m.edso00.ru/\V7S3Y95TQ
HaOJII0JICHUS TJIABHBIX MAKCUMYMOB

82 Pemenue 3agau https://m.edsoo.ru/LI6LZ3AWE

83 [lonepeyHOCTh CBETOBBIX BOJIH. https://m.edsoo.ru/TWKJKW3NH



https://m.edsoo.ru/C4D3UDGG4
https://m.edsoo.ru/HYZWS63L2
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https://m.edsoo.ru/TWKJKW3NH

Ionapu3anus ceera

84 Pemenue 3amau https://m.edsoo.ru/766EAF7DL

85 CBeToBBIC BJICHUS B IPUPOJIE https://m.edsoo.ru/\VJW9IR3ES

86 O00011eHNEe U cUCTEMATU3ALMS 3HAHUI 110 1 httos://m.edsoo.ru/ZOLIZ7TMYC
teme "OnTuka"

87 KonTtponsnas padota mo teme «OnTHKa» 1 https://m.edsoo.ru"lWMVM1ARQU
['paHHIIBI TPUMEHUMOCTH KJIACCHUYECKOU

88 MEXaHUKH. 3aKOHBI JIEKTPOAUHAMUKH H 1 https://m.edso0.ru/GT085PL4Q
MPUHIAIT OTHOCUTEIBHOCTH

89 iﬁ;y;:;;;g:f;lanbﬂon reopa 1 https://m.eds00.ru/S5VL5W7WK
[TpocTpaHCTBEHHO-BPEMEHHON HHTEPBAIL.
[IpeoGpazoBanmst Jlopenma. Ycnosue

90 npUIMHHOCTH. OTHOCUTEIHLHOCTh 1 https://m.edso0.ru/7ZFTX1X84
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHHU
U COKpAICHHUE JJTUHBI

91 DHCPI M MMITYIEC PETATHRHCTCKOR 1 https://m.edso0.ru/GPUPD6L17
YaCTHIIBI

92 CBasb maccet ¢ ?Hep THCH 1 HMITYIECOM 1 https://m.edso00.ru/lUOC7GTFMG
PENATUBUCTCKON YaCTUIBL. DHEPTHsI TOKOS

93 PaBHOBECHOE TETIIOBOE M3TyUeHNE 1 https://m.edsoo.ru/YWVZA9QOH

94 3akoH cmenieHus Buna 1 https://m.edsoo.ru/R1JD6DWAM

95 I'unoresza M. Ilnanka o kBaHTax. ®oTOHBI 1 https://m.edsoo.ru/RW82CYU89

96 OHeprus ¥ uMIynbe GOoTOHA 1 https://m.eds00.ru/14SLLOJ97

97 Porospexr. Onirst A. T. Croserosa. 1 https://m.edso0.ru/NMAVEIDIM
3akonbl poTodddekra

98 YpaBHeHue DUHIITEITHA 11 1 https://m.eds00.ru/DOQYSUAGM



https://m.edsoo.ru/766EAF7DL
https://m.edsoo.ru/VJW9IR3E8
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dotorddekra. "Kpacnas rpanuma"
dororddekra

99 Jasnenue ceeta. OnwrtTel [1. H. JIeOenena https://m.edsoo.ru/1746VVP412

100 BoJsiHOBEIE CBOMCTBA YaCTHUILL https://m.edsoo.ru/UMEW9AQOCE
Bonusl ae bpoins. JnuHa BOaHEI 1€

101 Bpoiins u pazmepsl 00J1aCTH JOKaIH3aIHNA https://m.edsoo.ru/MVA3A30ZQ
JBUKYIIEIHCS 4aCTUIIBI

102 KopmyckynspHo-BOTHOBOH nyanu3m https://m.edso0.ru/2XMBTMSAQ

103 Jludpakius 3J1eKTPOHOB Ha KPHUCTAIIAX https://m.edsoo.ru/XH242PNOK
Crennuka u3MepeHnuid B MUKPOMHUPE.

104 CoOTHOIICHUS HEOTPEEIEHHOCTEH https://m.edso0.ru/BMLQCWUGS
['eitzenbepra

105 Pemenwne rpaduueckux 3amxaq https://m.edso0.ru/D207BTWDJ

106 Pemenne pacu€THbIX 33124 https://m.edsoo.ru/ZUBH25VJV
Konrponbnas padora no temam: "OCHOBBI

107 CTO", "KoprnyckynsipHO-BOJTHOBOM https://m.edsoo.ru/U4HQ8CZ90
Tyanusm"
OnBITHI 110 UCCIIEJOBAaHUIO CTPOCHHUS

108 atoma. [Tmanerapnast Moaens aToMa https://m.edsoo.ru/SBMMRTGFK1
Pezepdopna

109 [Toctynater bopa https://m.eds00.ru/SWV5SUN8J

10 ~ Dwrs cmexpos. CreKTp yporrel https://m.eds00.rw/T6T3FTQBY
SHEPrUM aToMa BOJI0pPO/Ia

111 (TIOHTAHHOE U BLHYKICHHOS H3YHeHIe https://m.edsoo.ru/WJ95L AOOP
cBeTa

112 Jlazep https://m.edso00.ru/CAG7KBIQ7

113 Hyxnonnas monens siipa ['eiizenOepra- https://m.edso00.ruJGIMALCVV
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WBanenko. 3apsii 1 MacCOBOE YMCIIO sIpa.
M3oromnel. PagnoakTUBHOCTH

114

3aKOH paIMOAKTUBHOTO pacnajia.
CBoiicTBa HOHU3UPYIOIIETO U3TYyUYEHHUS.
BnusiHMe pagquoakTUBHOCTH Ha KUBBIE
opranusmsl. [Jozumerpus

https://m.edso0.ru/8QM2PG4JI

115

OHeprus CBsI3U HYKJIOHOB B SIJIpE.
Snepusle cuibl. [legekT Macchl spa.
SnepHble peakuuu. SnepHele peakTOpBHI.
[TpoGiems! ynpaBisieMoro TepMOsAEpHOrO
CUHTE3a. DKOJOrMUECKHE aCIIEKThI
pa3BUTHUSA SAEPHOMN SHEPTETUKU

https://m.edsoo.ru/YOQ4MRH2H

116

MeTobl perucTpanuu U UCCiieI0BaHus
3JIEMEHTapPHBIX YaCTHII.
DyHIaMEeHTaIbHbIE B3aUMOJICHCTBUS.
bapuonsbl, ME30HBI U JTENTOHBI.
[Ipencrasnenue o CTaHAapTHON MOJENH.
KBapk-rimtooHHast MOJIENb aApOHOB

https://m.edsoo.ru/IEJHULHD5

117

®usuka 3a npenenamu CtaHgapTHON
Moaenu. TéMHas Matepus U TEMHas
sHeprus. EnuHCTBO pu3nuecKoil KapTHHBI
Mupa

https://m.edsoo.ru/A6 IW5WE4Z

118

OTanbl pa3BUTHSI ACTPOHOMUH. 3HAUYCHUE
ACTPOHOMHHU

https://m.edsoo.ru/KG802NR9U

119

[TpruMeHNMOCTD 3aKOHOB (PU3HMKH ISt
00BsICHEHUS TIPUPOIBI KOCMUYECKUX
00BEKTOB. METOIbI aCTPOHOMHYECKUX
HUCCIIENOBAaHNN

https://m.edsoo.ru/WIQ1L87R6

120

COBpeMeHHLIe OIITUYCCKUEC TCICCKOIIHI,

https://m.edsoo.ru/KOWWMA4JIE
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paZMOTENECKOIIbl, BHEaTMOC(epHas
ACTPOHOMHS

121

Bun 3Bé3aHoro Heba. Co3Be3aus, spKue
3BE3/Ibl, TUIAHETHI, UX BUUMOE JIBUKCHHE

https://m.edso0.ru/TNSSKWOTY

122

Conueunas cuctema. Conaite. ConHeuHas
AKTUBHOCTB. I/ICTO‘-IHI/IK 3Heprm/1 COJIHIIa nu
3BE3]T

https://m.edsoo.ru/UGLWTUXUH

123

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
Junarpamma "crieKTpanabHbIN KJ1acc —
CBETUMOCTB"

https://m.edsoo.ru/IXHH46BIR

124

3BC3I[BI rJIaBHOM TIOCIEA0BATECILHOCTU

https://m.edsoo.ru/IF3STMPI01

125

BuyTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NIPE/ICTABICHUS O
MIPOUCXOXKIECHNUHU U 3BotoIMU CostHIA 1
3BE3. DTanbl )KU3HU 3BE3]

https://m.edsoo0.ru/Y3MJO6ZTY

126

Mineunsiii [1yre — Hama I'anmakTuxa.
Tunsl ranaktuk. Y€pHbIe OBIPBI B AAPAX
rajgakTUK

https://m.edsoo.ru/PHTIFZRQV

127

Bcenennas. Pacmmpenne BeeneHHo.
3akon Xab6mna. Teopust bonbuioro B3phiBa.
PenukroBoe nznyuenue

https://m.edsoo.ru/UCGDOBD7Y

128

MacmrabHast cTpykTypa BeeneHHoid.
MeraranakTuka

https://m.edsoo.ru/XTCIKQGX4

129

Hepeménnsie mpoOieMpl aCTpPOHOMUHN

https://m.edsoo.ru/M\WCAIUBA20

130

Pu3nueCcKuil IPAKTUKYM I10 TEME
"WUccnemoBaHnue MarHUTHOTO TIOJIS
MMOCTOSSHHBIX MAarHUTOB" MIIH
"UccnemoBaHue CBOMCTB

https://m.edsoo.ru/OJIEYJBSH
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dbeppomarnetukoB" wim "HcciaenoBanue
ILeI\/JICTBI/IH IMMOCTOAHHOI'O MarouTa Ha paMKy
¢ TOKOM"

131

dusnueckuil NpakTUKYM 10 TeMe
"U3mepenue cuibl Ammepa" wimn
"N3y4yeHue 3aBUCUMOCTHU CHJIbI AMIiepa OT
cuibl Toka" win "Onpenenienue
MarHMTHON MHIYKI[MM Ha OCHOBE
u3MepeHus cuiibl Ammepa”

https://m.edso00.ru/567ERZSQT

132

Du3nYECKU MPAKTUKYM 10 TEME
"UccnemoBaHue sSIBICHUS
AJIEKTPOMArHUTHOM MHAYKIUU'" WU
"OnpeneneHre MHAYKIIUA BUXPEBOTO
MarHuTHOTO HOJIs"

https://m.edso0.ru/6041U180D

133

Pu3HUeCKU IPAKTUKYM IO TEME
"UccnenoBanue sSiBIEHUS CAMOUHYKIIUN"
win "COopKa MOJENHN 3JIEKTPOMArHUTHOTO
reHepaTopa"

https://m.edsoo.ru/FNW63917S

134

Du3nYeCKU MPaKTUKYM 10 TEME
"N3mepenue neproia CBOOOTHBIX
Kosie0aHU HUTSIHOTO U TIPYKUHHOTO
MasiITHUKOB"

https://m.edsoo.ru/GAXGUGIKA

135

Du3nYECKU MPaAKTUKYM 10 TEME
"[IpeobpazoBaHue IHEPTUU B IPYKUHHOM
MasTHHUKE"

https://m.edsoo.ru/SJI3HWUJFI

136

Pu3nueCcKuil IPAKTUKYM I10 TEME
"HccnenoBanue nMepeMeHHOr0 TOKa 4epes
IIOCJIEI0BATEIBLHO COCINHEHHBIE
KOH/IEHCATOp, KaTyLIKy U pe3ucTop" min

https://m.edsoo.ru/LNOY8MGT9
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"HUccnenoBanue paboThl HICTOUHUKOB
CBeTa B IIENH [IEPEMEHHOI0 TOKa"

137

Du3HUECKUN IPAKTUKYM I10 TEME
"N3yueHune napaMeTpoB 3BYKOBOM BOJIHBI"

https://m.edsoo.ru/7TER2Y2WQ

138

Du3nYECKU MPaAKTUKYM 10 TEME
"N3mepeHue nokasaTelis peoMIICHUs
crexa” win "llonyuenue nzoopaxxeHus B
CHUCTEME U3 TUIOCKOI0 3epKajia v JIMH3bI"

https://m.edsoo.ru/PSFJZF82U

139

Du3nYeCcKuil MPaKTUKYM 10 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosIHUS OT BEILleCTBa (Ha IpUMepe
*Kuakux auH3)" win "M3mepenue
(OKYCHOTO pacCTOSTHUS PaCcCEUBAIOLITNX
uH3"

https://m.edsoo.ru/Q0Q2UZ8N9

140

Pu3HYECKU IPAKTUKYM I10 TEME
"Habmroienne nudpakium,
UHTEpEPEHIINH U TOJIIpU3aIUK cBeTa"

https://m.edsoo.ru/RIEYWY7CM

141

Du3nYeCcKui MPaKTUKYM 10 TEME
"OnpeneneHre UMITYJIbCa U SHEPTUU
PENSATUBUCTCKUX YacTull (TI0
dororpadusM TPEKOB 3apsIKEHHBIX
YaCTHUIl B MArHUTHOM TI0J1e)"

https://m.eds00.ru/OTLRWY 3PW

142

Pu3HUECKU IPAKTUKYM I10 TEME
"N3mepenue noctossHHoM [1nanka Ha
OCHOBe nccienoBanus porodddexra” wim
"HccnenoBaHue 3aBUCUMOCTH CUIIBI TOKA
4yepe3 CBETOAMO], OT HANPSIKEHUS

https://m.edsoo.ru/Y34AXOQNLN

143

Pu3HUeCKU IPAKTUKYM IO TEME
"UccnenoBanue criekTpa pa3peskeHHOTO

https://m.edsoo.ru/8PYJEZYBO
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aATOMApHOTO BOJIOPOJIa U H3MEPEHUE
noctosiHHOM PunOepra"

144

Du3HUECKUN IPAKTUKYM I10 TEME
"UccnenoBanue paiMioakKTUBHOTO (OHA C
WCIIOJIb30BaHUEM JO3UMETpa" MIIn
"N3yuenune moraomeHus 6eTa-4yacTuil
amoMuHueM"

https://m.edsoo.ru/C3HI5S5E4

145

Pu3HUECKU IPAKTUKYM I10 TEME
"HaOnromeHus 38€30H0ro Heba
HEBOOPYKEHHBIM TJIA30M C
HCIIOJIb30BaHUEM KOMIBIOTEPHBIX
IIPWIOKEHUH U1 ONpEeeNICHUs
MOJIOXKEHUSI HeOEeCHBIX 0OBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3Us
CeBepHOro noaymapus 1 sipkue 3BE31b1"
win "HaOmonenus B reneckon JIyHsl,
IJIAHET, TYMAHHOCTEN U 3BE3IHBIX
CKoIieHun"

https://m.edsoo.ru/PR4K00VZY

146

O00011eHNE U cCUCTEMATU3ALS 3HAHUI.
Posb ¢u3uku 1 acTpOHOMUHM B
3KOHOMHUYECKOM, TEXHOJIOTHISCKOM,
COLIMAJIbHOM U 3THYECKOil chepax
JeATENBHOCTH YEJI0BEKa

https://m.edsoo.ru/XABKPSEJ3

147

O06o001eHe U cucTeMaTu3alus 3HaHUH.
Ponb 1 MecTo (pu3HMKHM ¥ aCTPOHOMUHU B
COBPEMEHHON HAyYHOU KapTUHE MUPA

https://m.eds00.ru/G145HQT3W

148

O0001EeHNEe U cCUCTEMATHU3AIMS 3HAHUA.
Ponb ¢usnueckoii Teopuu B
(hopMHUpPOBaHUH MIPEICTABICHUHN O

https://m.edso0.ru/AOX66 XKGX
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buznyeckoil KapTuHE MUPA, MECTO
(¢u3nyecKoil KapTUHBI MUpa B 00IIEM PSAyY
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX
IIPEJICTaBICHUN O IPUPOLE

O00011eHrEe U cCUCTEMATU3ALMS 3HAHUI 1TO

149 " " https://m.edso0.ru/34RK44YVZ
TeMe "KnnemaTtnka
O0001IeHne U cUcTEMATH3AIHS 3HAHUN 110

150 ,I,H " B https://m.eds00.ru/EOD18QXGW
teMe "Kunematuka
O06001IeHNe U cUCTEMATH3aIMs 3HAHUN 110

151 ,I'H " " https://m.edsoo.ru/VTQFAUOXU
teme "/lnHamuka
O0001IeHrEe U cUcTEMATH3ALHAS 3HAHUN T10

152 ,I'H B | https://m.edsoo.ru/ASCP8EJHX
teme "CraTuka TBEpAOro Tena
O06001EeHne U cucTEMAaTH3aIHAs 3HAHUH 110

153 . R . https://m.edso0.ru/7A6PEFWC?2
TEMC 33KOHI)I COXpaHeHI/ISI B MCXAaHUKEC
O0001IeHNnEe U cUcTEMATH3ALHAS 3HAHUN 110

154 TeMe "OCHOBBI MOJIEKYIISIPHO- https://m.edsoo.rulJRCSWNXDH
KMHETUYECKO Teopun"
O00011eHNEe U cCUCTEMATU3ALMS 3HAHUI 110

155 teme "Tepmoannamuka. TerioBbie https://m.eds00.ru/10P456 W08
MAaIIuHb"
O0001IeHNEe ¥ cCHCTEMATH3AlHAs 3HAHUN 110

156 TeMe "ArperaTHbIe COCTOSTHUS BEIIIECTBA. https://m.edso0.ru/VOTG69RUR
®da3oBbIe IEPEX0IbI"
O0001IeHNnEe U cUcTEMAaTH3AIHAS 3HAHUN T10

157 ,I'H H https://m.edso0.ru/76P5KZV5A
TeMe "DIeKTprUIecKoe moje
O06001EeHne U cucTEMATH3aIHs 3HAHUN 110

158 - ! HIDE SHAHHH T https://m.eds00.ru/86VR2HMRJ
TEMC HOCTOﬂHHBIH BJ'IGKTpI/ILIeCKI/II/I TOK

159 O0001enne ¥ cucTEMAaTH3aIlHs 3HAHHH 110 https://m.eds00.ru/ESIK18H3F
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teMe "TOKM B pa3nuuHbIX cpenax”

160

O0001IEeHNnEe U cUCTEMATH3ALNAS 3HAHUN I10
Teme "MaruutHoe mnoJe"

https://m.edso0.ru/30X0JJYUH

161

PesepBHblit ypok. O600111€HNE 1
CHCTEMAaTH3aLMA 3HAHUHN 110 TEME
"DneKTpoMarHuTHas MHIYKIus"

https://m.edsoo.ru/LUNKZLUR7?

162

PesepBuslit ypok. O60011IeHNE U
cucTeMaTh3alus 3HaHUil 110 TeMe
"Mexanndeckue Konebanusg"

https://m.edsoo.ru/3F07MLKSL

163

PesepBubIit ypok. O6001IeHNE U
cucTemMaTHu3alys 3HaHUil 110 TeMe
"DeKTpoOMarHuTHbIe KonebaHus"

https://m.edsoo.ru/FM1LEP76S

164

PesepBubIil ypok. O6001mIeHIE 1
cUcCTeMaTH3allysl 3HaHUil 110 Teme
"MexaHn4yecKue 1 3JeKTPOMarHUTHHIE
BOJIHBI"

https://m.edsoo.ru/JDEW35XXF

165

PesepBHbIil ypok. O6001IeHIE 1
CUCTeMaTH3aI¥s 3HAHUH 110 TeMe
"Onrtuka"

https://m.edsoo.ru/\WJILMATIT6

166

PesepBHeiit ypok. O6001ICHNHE 1
CUCTEeMaTH3allMs 3HAHUH 110 TeMe
"OcnHoBel CTO"

https://m.edsoo.ru/NB6V3ZB81

167

PesepBubIit ypok. O6001IeHNE U
cucTemMaTH3alys 3HaHUil 110 TeMe
"KopmyckyJispHO-BOJIHOBOH 1yasin3m"

https://m.edsoo.ru/3G6FJ3FFEN

168

PesepBHbIil ypok. O6001IeHIE 1
cucrteMaTusanys 35agui mo reMe "dusuka
atoma"

https://m.edsoo.ru/HGF8GQB8AS5
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PesepBubIil ypok. O60011IeHIE 1

169 cucreMaTusanus 3HaHui no treme "duznka 1 https://m.edso0.ru/3RSUU1P8G
ATOMHOTO SI7Jpa ¥ DJIEMEHTAPHBIX YacTHUIL"
PesepBHblii ypok. O600111€HNE U
170 cUCTEMAaTH3alUA 3HaHUI 10 TEME 1 https://m.edsoo.ru/GODTDS8IRQ
"DnemeHTsl acTpopU3UKH"
OBLIEE KOJIMYECTBO YACOB I10 170 16

[NPOI'PAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJBbHOM ITPOI'PAMMBI10 KJIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

10.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHOM NPOrpaMMbI CpeHero 001ero 00pa3zoBaHus

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb U MECTO (U3UKH B (POPMUPOBAHUHU
COBPEMEHHOU Hay4yHOW KapTHUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHHUKHU
Y TEXHOJIOTUM, B TPAKTHUYECKON AEATEIHbHOCTH JIFOJEH

10.2

VY4auThIBaTh TPAHUIBI TPUMEHEHHS HW3YYEHHBIX (QHU3UUECKUX MOJeIeH:
MaTepuasbHas TOUYKa, MHEpLUaIbHas CUCTEMA OTCYETA, ADCOIIOTHO TBEPIOE
TEJO, UICAJIBHBIN I'a3; MOJEIN CTPOEHUS Ia30B, XKUJIKOCTEN U TBEPABIX TEI,
TOUYEUHBIN 3JIEKTPUUYECKHUH 3apsa — P pelieHNH (PU3NYECKHX 3a1a4

10.3

PacnioznaBath (pusznueckue sBieHus (Ipo1ecchl) U OOBICHITh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYISIPHO-KUHETUUYECKOH TEOpUU  CTPOEHUs
BEUIECTBA W OJIEKTPOJAMHAMUKH: PAaBHOMEPDHOE U PaBHOYCKOPEHHOE
NpSMOJIMHEMHOE JIBUXKEHHE, CBOOOJHOE TMaJeHHE Tel, MABM)KEHHE I10
OKpPY)KHOCTH, MHepuus, B3aumojeiictBue Ten; Auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHUE KUIKOCTEH W TBEPABIX TEJ, U3MEHEHHE O00BEMa Tel
OpU HarpeBaHUM (OXJIAXIEHHUU), TEIUIOBOE PpABHOBECUE, MCIApEHUE,
KOH/ICHCAllUs, IUIABJICHUE, KPUCTAJUIM3ALMs, KUIIEHUE, BIAXKHOCTh BO3/lyXa,
IIOBBILICHHUE J1aBJICHUS ra3a IIPU €r0 HarPEeBaHUM B 3aKPBITOM COCYJE, CBA3b
MEXKIy MMapaMeTpaMH COCTOSHUA ra3a B M30IpoIeccax; dJIEKTpU3auus Ted,
B3aUMO/ICIICTBUE 3aps 0B

10.4

OnuceIBaTh MEXaHUYECKOE ABMKEHHE, UCTOIB3Yys (PU3HMUeCKrue BETHMYUHBI:
KOOpJMHATA, IIyTh, IEpEMEILEHHE, CKOPOCTh, YCKOPEHHUE, Macca Tea, CUia,
UMITYJIbC ~ TeJla, KUHETUYeCKas DHEpPrus, IOTCHIHAIbHAsA DHEPIHUs,
MexaHuyeckas paboTa, MeXaHWYecKass MOIIHOCTb;, IPU ONUCAHUU
NPaBWIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJIB3YEMbIX BEJIWYHMH, UX
0003HAueHUs] U EIMHULBI, HAXOAUTH (POPMYIIBI, CBS3BIBAIOLINE JAHHYIO
(u3NYECKyI0 BEIMUUHY C APYTUMU BEIUYUHAMU

10.5

OnwuceBaTh W3y4YCHHBIC TEIIOBHIE CBOWCTBA TEJI M TEIJIOBHIC SBJICHUS,
HCIIOJIb3YyA (1)I/I3I/I‘-ICCKI/IC BCJIMYHMHBI: JAaBJICHUC Tra3a, TEMIICpaTypa, CpCaAHIA
KHHETHNYCCKas OHCPIrusia Xa0THUYECKOI'O JABUXKXCHUSA MOJICKYII,
CpelHEeKBaIpaTHUHas  CKOPOCTh  MOJEKYJd, KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSSI dHEprus, pabora raza, KOIPGHUIMEHT MOJIE3HOTO ICHCTBUS
TEIUIOBOTO JBUraTeNsl; MpU ONMHMCAHWU MPABHIBHO TPAaKTOBaTh (PU3NYECKUIN
CMBICJI HUCIOJIB3YEMbBIX BCJIMYMUH, HUX O603Ha‘-ICHI/I$I 1 €AUHUIBI, HAXOOUTH
(opMyIbl, CBS3BIBAIONIME JAHHYIO (DU3MYECKYI0 BEIUYUHY C JIPYTHMH
BEJIMYMHAM

10.6

OnuceiBaTh  M3yYEHHBIE  DJIEKTPUYECKHE  CBOMCTBA  BeIlleCTBA U
AJIEKTPUUYECKUE SBICHUS (TPOLECCHI), MCIONB3YS (U3NUECKUE BEIMYHMHBIL:




10.7

JNEKTPUYECKUN 3apsll, DJIEKTPUUECKOe II0Jie, HANpPsHKEHHOCTh  IOJIA,
MOTEHITHAN, Pa3HOCTh MOTEHIIMAJIOB; MPU OMUCAHUH MPABUILHO TPAKTOBATH
(u3HUeCKHi CMBICIT UCTIONB3YEMbIX BEIMUYWH, UX 0003HAYCHUS U CAMHHUIIB;
yKa3bIBaTh (DOPMYIBI, CBS3BIBAIOIINE JTAaHHYIO (U3NYECKYIO BEIHYHHY C
JIPYTMMU BETUYUHAMU

aHAIU3UPOBATh (PU3NUYECKUE MPOLIECCHI U SIBJICHMSI, UCIIOIB3YS (PU3NYECKUE
3aKOHBl U NPUHIMINBL 3aKOH BceMupHoro Tsarorenus, |, Il u Il 3akonHs!
HbroToHa, 3aK0H COXpaHEHHMs] MEXaHMYECKOW 3HEPruu, 3aKOH COXPaHEHUs
UMIYyJIbCa, TMPUHIUN CYNEPHO3UIMHU CHUJ, TPUHIUI PaBHOIPABHUS
MHEPLHUAIBHBIX CUCTEM OTCYETA; MOJIEKYJISPHO-KMHETUYECKYIO TEOPHIO
CTPOEHHUs BEIIECTBA, Ta30BbI€ 3aKOHbBI, CBA3b CPEAHEH KUHETHUYECKOM
SHEPrHH TEIUIOBOTO JBIKEHHS MOJEKYJI C aOCONIOTHOW TeMIepaTypoi,
NEpPBbI 3aKOH TEPMOJMHAMUKHU; 3aKOH COXPAHEHHS BJIEKTPUUYECKOTO
3apsna, 3akoH KynoHa; mpu 3ToM pa3inydarh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €r0 MAaTEeMaTHYE€CKOE BBIPAKCHUE M YCIOBUA (TpaHUIIBI, 00IaCTH)
MPUMEHUMOCTH

10.8

10.9

OOBSACHATH OCHOBHBIE TPHHLMIBI JCHCTBUS MAIIWH, NPUOOPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3nuyaTh  yCcJIOBHA HUX  0O€30I1aCHOTo
MCIIOJIb30BaHUS B IIOBCETHEBHOM JKU3HH

BBIMONHATE 9KCIIEPUMEHTHI IO HWCCIENOBAHUIO (U3WYECKHUX SBICHUA W
IPOIIECCOB C UCIIOIB30BAHUEM MPSMBIX M KOCBEHHBIX U3MEPEHUH; IIPU 3TOM
(dhopmynupoBath npodiemy (3agady) U TUNOTE3y y4eOHOTO IKCIEPUMEHTA,
coOuparh yCTaHOBKY M3 HPEAJI0KEHHOTO 000PYI0BaHUS, TPOBOAUTH OIBIT
1 GOPMYITHPOBATH BHIBOJIBI

10.10

OCYIJ_IGCTBHHTB NpAMBIC WU KOCBCHHBIC H3MCPCHHA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH,
IIpu 3TOM BLI6I/IpaTL ONTUMAJIBHBIH CIIOCO0 HU3MCPCHUA U HUCIIOJIB30BATbH
HN3BCCTHBIC MCTOJbI OLICHKH HOFpCH.IHOCT@fI I/ISMepeHI/Iﬁ

10.11

UccnenoBaTth 3aBUCUMOCTH  MEXIy (U3NYECKUMHU  BEIUYUHAMU C
UCIIOJIb30BAaHUEM TPAMBIX H3MEpPEHUH; NpU ATOM KOHCTPYHpOBATh
YCTAHOBKY, (PUKCHpOBAaTh  pe3ylbTaThl  MOJXYYEHHOW  3aBUCHUMOCTH
(¢u3nyeckux BEIWYMH B BUAE TaOaUL U TpadMKoB, AeNaTb BHIBOJBI IO
pe3yiabTaTaM Hcciel0BaHus

10.12

CobmronaTh paBuia 0€30MacHOTO TPY/a MPHU MPOBEACHUU UCCIICIOBAHUN B
pamMkKax  y4eOHOrO  JKCIEpHUMEHTa, Yy4eOHO-HCCIIEOBATENbCKOH U
MPOEKTHOM AESITENFHOCTH C UCTIONh30BAHHEM U3MEPHUTENBHBIX YCTPOUCTB U
71a00paTOPHOTO 000PYTIOBAHUS

10.13

Pemate pacu€THpie 3a7auM C SIBHO 3a/JIaHHOW (PU3WYECKOW MOJIEINbIO,
I/ICHOJ'II)3y5I (1)I/I3I/I‘ICCKI/IC 3aKOHBI 1 HpI/IHHI/IHI)I; Ha OCHOBC aHaJIn3a YCJ'IOBI/UI
3a/1a4l BRIOUPATh (PU3UYECKYIO MOJENb, BBIACIATh (PU3UUECKHE BEIMYUHBI
u Qopmyinbl, HEOOXOAMMBIE IJs €€ pelIeHHUs, MPOBOAUTH pPACUEThl U
OIICHUBAThH PEATHBHOCTD MOJTYYEHHOTO 3HAUCHHS (PU3HUUECKON BEIIMUNHBI

10.14

Pemate KaueCTBEHHbBIC 3a7a4u: BBICTPANBaTh JIOTUYECKH
HEMPOTUBOPEUYUBYIO IIETIOYKY PACCYXKICHHM C ONOpON Ha H3y4YCHHbIE




3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/IBI/II-IGCKI/IG SABJICHUS

10.15

Hcnonp3oBaTh  mpu  pemIeHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
WHPOPMAIIMOHHbIE  TEXHOJOTMH Ui  TOMCKA, CTPYKTYPHUPOBaHUS,
UHTEpNpETallud M MpeJACTaBIeHUs] Y4eOHOW U  HAyYHO-IONMYJIIPHOMN
nH(poOpMalUY, TOJIYYEeHHOM M3 pa3IUYHbIX HCTOYHUKOB; KPUTUYECKU
aHAJIM3UPOBATH MOIYYaeMYI0 HH(POPMALIUIO

10.16

[IpuBOANUTE IPUMEPHI BKJIAJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HayKH, OOBSICHEHHE IPOLECCOB OKPYXKAIOIIEro MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTUH

10.17

Hcnonp30BaTh TEOpETHYECKHE 3HAHUS N0 (DU3HMKE B IMOBCETHEBHOW KU3HU
st obecrieueHuss 0e30macHOCTH Tpu  oOpalieHuH C mpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, ISl COXPAHEHUS 3J0POBbS U COOJIOJACHUS
HOPM 3KOJIOTHYECKOTO TIOBEICHHS B OKPYKAIOIIEH cpese

10.18

PaGotaTh B rpynme C BBINOJIHEHHEM pPa3IMYHBIX COIUAIBHBIX DPOJICH,
IUTAHUPOBATh PabOTy TPYMIBI, PAMOHAIEHO PACTIPEICISITh 00SI3aHHOCTH U
IUIaHUPOBATh JACATCIIBHOCTL B HCCTAHAAPTHBIX CUTyallUAX, aACKBATHO
OLICHMBATh BKJAJ KaXIOT0 W3 YYAaCTHUKOB TPYNIbl B peHICHHE
paccMaTpuBaeMoi poOIeMbl

11 KIIACC

Kon
NpoBePsSIEMOr0
pe3yJbTara

111

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI OCBOEHUS OCHOBHOI
o0pa3oBaTe/ILHOI MPOrpaMMBbI CpeIHero 001ero oopa3oBaHus

JleMOHCTpHpOBATh HA MPUMEpPaxX pojib U MECTO (U3UKU B (POPMHUPOBAHUHU
COBPEMEHHON HAYYHOW KapTHUHBI MUPA, B Pa3BUTUU COBPEMEHHOU TEXHUKHU
U TEXHOJOTUH, B MNPAKTUYECKOW ICATEIBHOCTH JIIOAEH, LEIOCTHOCTh U
€IMHCTBO (PU3MUYECKON KapTUHBI MUpa

11.2

VY4auThIBaTh TPAHUIBI NPUMEHEHHS W3YYEHHBIX (U3UUECKUX MOJeINe:
TOYEUHBIN DJIEKTPUYECKUM 3apsij, sAnepHas MOJECNIb aToMa, HYKJIOHHAas
MO/IeJIb AaTOMHOT'O si/ipa MPH pelleHNH (PU3NIECKHX 3a/1a4

11.3

Pacnio3naBathk pusnueckue siBaeHus (porecchl) 1 OOBICHITH UX HA OCHOBE
3aKOHOB JJICKTPOJMHAMHKA W KBAaHTOBOW (DH3WKH: dJIEKTpUYECKas
MPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE NEWCTBUS
TOKa, B3aUMOJICHCTBUE MAarHUTOB, AJNEKTPOMArHUTHAS MHAYKIUS, TeHCTBUE
MarHUTHOTO TIOJS Ha TPOBOAHMK C TOKOM W JBWKYIIUHCS 3apsil,
JJICKTPOMAarHUTHEIC KoJIeOaHus " BOJTHBI, PSIMOJTMHEHHOE
pacmlpocTpaHeHUE CBEeTa, OTpPaKEHHe, MpeIOMICHHe, HHTep(epeHIIns,
nupakius U MOJIsSpU3alus CBETa, AUCIEPCUs CBeTa, (POTOIIEKTPUUECKUN
adpdexr (pororddexr), cBeTOBOE MaBieHNE, BOSHUKHOBEHHE JTMHEHYATOTO
CIeKTpa  aroMa  BOJOpOJA,  €CTeCTBCHHas M  HWCKYCCTBEHHas




PAaaAnOaKTUBHOCTD

114

OnuceiBaTh M3y4CHHBIC CBOMCTBA BEIIECTBA (DJICKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKUE, DIEKTPUUECKYI0 TPOBOJAMMOCTh pa3IUYHBIX Cpel) U
JNEKTPOMArHUTHbIE  SIBJI€HHUA  (IIPOLIECCHI), HCHOIB3Yyd  (PU3NUYECKUE
BEJTUYHHBI: JICKTPUYICCKUHN 3apsJl, CHIa TOKA, JICKTPUICCKOE HaNpsHKEHUE,
AJIEKTPUYECKOE COMPOTUBJICHUE, pa3HOCTh moTeHrmanoB, JDJC, paborta
TOKa, WHAYKIUS MarHuTHOro mojisi, cwia Awmmepa, cuna Jlopenia,
WHAYKTUBHOCTH KaTYIIKH, SHEPTUS SJICKTPUYECKOTO U MAarHUTHOTO TOJIEH,
HNepUoa M 4acToTa KoleOaHWii B KoyieOaTelIbHOM KOHTYpE, 3apsii U CHiia
TOKa B TIPOIECCE TapMOHUYECKHX JJICKTPOMATHUTHBIX  KOJICOAHHIA,
(OKyCHOE pacCTOSIHME€ U OINTHYeCKas CHjla JIMH3bI, [P ONMUCAHHUH
NPaBHJILHO TPAKTOBAaTh (PU3WYECKUN CMBICI HCIIOJNB3yEeMbIX BEIMYUH, UX
0003HaYeHHs] U EAMHMIIBI; YKa3blBaTh (DOPMYIIBI, CBSI3BIBAIOIINE TAHHYIO
(hU3MYECKyIO BEIMUMHY C APYTUMHU BEIMUYUHAMU

115

OnuceiBaTh H3y4YEHHbIE KBAHTOBBIE SBJICHHMS M TPOLECCHI, HCIOIb3Ys
(u3nYecKre BEIUYHHBI: CKOPOCTDh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI
M YacToTa CBETa, DHEPrus M MMITyJIbc (POTOHA, MEPHOA IoJIypacnajia,
JHEPIUs CBA3UM ATOMHBIX sAEp; NPU OINUCAHUU IPABUIBHO TPAaKTOBAThb
(bu3n4ecKuil CMbICIT UCTIONB3YEMBIX BEJIMYHMH, UX 0003HAYEHUS U €UHMIIbI,
yKa3bIBaTh (HOPMYJIBI, CBS3BIBAIOIIME JAaHHYIO (U3UYECKYIO BEIHYHHY C
JIPYTUMH BeJTMUYMHAMM, BBIYUCIIATH 3HaYCHUE (PU3NIECKON BETUUNHBI

11.6

AHanu3upoBaTh (PU3HMUECKHE MPOIECCHI U SBICHUS, UCTIONB3Ys (PU3HUECKUE
3aKOHBI W TPUHOMIBL: 3akoH OMa, 3aKOHBI MOCIEAOBAaTEIbHOIO U
napajuIeIbHOTO COSTMHEHNUS TIPOBOHUKOB, 3aKoH [Ixoymst — JleHna, 3aKoH
AJIEKTPOMArHUTHONH MHIYKLWH, 3aKOH MPSMOJMHEHHOTO PaCIpOCTPaHEHUS
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEJIOMJICHHUS CBETAa, YpaBHEHUE
OunHmTeiiHa ang  QoTorddexra, 3aKOH COXPAHEHHS HHEPruH, 3aKOH
COXpaHEHMS HMITYJIbCa, 3aKOH COXPAHEHHUS 3JIEKTPUUYECKOro 3apsiaa, 3aKOH
COXpaHEHHsI MacCOBOTO YHCIA, TMOCTYNIaThl bopa, 3aKOH pajOaKTHBHOTO
pacmajga; TMpH STOM pasinyaTh CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BBIpAXEHHE M YCJIOBUS  (IpaHUIlbl,  00JacTH)
IPUMEHUMOCTH

11.7

OnpenensTh HampaBieHHWE BEKTOpa HWHAYKIWA MAarHUTHOTO  IOJIS
MPOBOJTHHKA C TOKOM, CHJIbI AMIiepa u cuiibl JlopeHia

11.8

CtpouTh ¥ ONUCHIBATH HM300paKEHHE, CO3AABACMOE IJIOCKUM 3EpPKajoM,
TOHKOW JTUH30H

11.9

BBINONHATE 3KCIIEPUMEHTHI TI0 UCCIENOBAHUIO (U3NYECKHUX SBICHUA W
IIPOLIECCOB C MCIOJB30BAHUEM IIPSIMBIX U KOCBEHHBIX U3MEPECHUI; IIPU 3TOM
(dhopMynupoBath npodiemy (3agady) ¥ TUMOTE3y YIeOHOTO IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIIOKEHHOTO 00OPYIOBAHHMSI, TIPOBOJUTH OIBIT
¥ GOpPMYIIUPOBATH BBIBOIBI

11.10

OcymecTBidTh OpsIMble U KOCBEHHBIE U3MEPEHUS (PU3MUYECKUX BEJIMYUH;
Py 3TOM BBIOMpATh ONTUMAIIBHBIA CIIOCO0 HM3MEPEHHS W HCIIOJIb30BATh




M3BECTHBIE METO/IbI OLIEHKHU NOTPEMIHOCTEN U3MEPEHUIN

11.11

HccnenoBaTh 3aBHCUMOCTH (PU3UYECKHUX BEIHMYMH C HCIOJIb30BAaHUEM
OpSMBIX U3MEPEHUH; MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCUPOBAThH
pe3yabTaThl IOJIYYEHHOH 3aBUCUMOCTH (PM3MYECKMX BEJIMYMH B BUJE
TabJIML ¥ rpaduKOB, J1e7aTh BHIBOJIBI 110 pe3yJIbTaTaM UCCIIe0BAHUS

11.12

CobmronaTh npaBuiia 0€30MacHOTO TPY/a MPU MPOBEACHUU UCCIICIOBAHUMN B
pamMkax  y4eOHOTO  JKCINEpPHMEHTa, Yy4eOHO-HCCIEOBATeIbCKONH |
MPOEKTHOU AESITENFHOCTH C UCTIOIh30BAHHEM U3MEPHUTEIBHBIX YCTPOUCTB U
1a60paTOPHOTO 000PYIOBAHUS

11.13

Pemats pacu€rHble 3aaud ¢ SBHO 3aJaHHOM (PU3UYECKON MOZEIbIO,
HCIIOJIb3YyA (1)I/ISI/I‘IGCKI/IG 3aKOHBI U MTPUHIUIIBI; HA OCHOBC aHaJin3a YCJIOBHUA
3aJaun BbIOMpPATh (PU3NUECKYIO0 MOJIEIb, BBIICIATh (PU3NUECKUE BETMUYUHBI
U (opMynbl, HeoOXOAMMBbIE AN €€ pelleHHs,, NPOBOAUTH PacdEThl U
OLIEHUBATh PEATIBHOCTD MIOJYUYCHHOI'O 3HAUYEHUs (PU3NUECKON BEITMUMHBI

11.14

Pemate KaueCTBEHHbBIC 3a7a4u: BBICTPANBaTh JIOTUYECKH
HETIPOTUBOPEUYUBYIO IIEMIOYKY PpACCYXKJACHUH C ONOpOM Ha U3YYECHHbIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHUS

11.15

Hcnonb3oBaTh  IpM  pelIeHWH  y4eOHbIX  3aJa4  COBPEMEHHbIE
MHPOPMALIMOHHBIE ~ TEXHOJOTMM  JUId  TOUCKA, CTPYKTYpPHpPOBaHUS,
UHTEPIpPETAlMd M TPEACTaBICHUS Y4eOHOW U HAYYHO-TIOMYJISIPHON
UHQOpPMALIMU, TOJYYEHHOW U3 pPa3IMYHBIX HCTOYHUKOB; KPUTUUYECKH
aHaAJIM3UPOBATh MOJydaeMyr0 HH()OPMAIIIO

11.16

OOBSCHIATh TPHUHIUIIBI JEUCTBHS MAaIllMH, NPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB; pa3inyaTh YCIOBHS HX O€30MacHOr0 WCIOJIb30BAHUS B
MOBCEIHEBHON XU3HU

11.17

[TpuBOaUTE IPUMEPHI BKJIa/1a POCCUMCKHUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHUE IPOIECCOB OKPYXKAIOUIETO MHUPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTHUM

11.18

Hcnonp3oBaTh TeopeTUdeckue 3HAHUS MO (U3KUKE B MOBCEIHEBHOMN KU3HU
s obOecrieueHrss O€30MAaCHOCTH TIPH OOpallieHuH ¢ TpuOopaMu |
TEXHUYECKHUMHU YCTPOWCTBAMH, ISl COXPAHEHUS 3JI0POBBbSI M COOJFOICHUS
HOPM 9KOJIOTHYECKOTO TIOBE/ICHUS B OKPYKAIOIIEH cpelie

11.19

Pa6OTaTB B TIpynni€e C BBIIOJHCHHUCM Pa3JIMYHBIX COLMUAJIbHBIX pOJICfI,
IUTAHUPOBATh PabOTy TPYMIbI, PAMOHAIBEHO PACIPENEISITh 00SI3aHHOCTH U
IUIAHUPOBATh JESATENLHOCTh B HECTAHAAPTHBIX CHUTYyallUsAX, aJeKBAaTHO
OICHMBAThL BKJIAA KaXJIOro H3 YYaCTHUKOB TPYINBEI B PCHOICHUC
paccMaTpuBaeMoit mpooIeMbl




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KUIACC

Kox Kox nposepsiemoro

pasaejaa JIEMEHTA

IIpoBepsieMble 31eMeHTHI COIEPKAHUS

OU3NKA 1 METOAbI HAYYHOI'O ITO3HAHUW A

11

®uszuka — Hayka o npupoae. HayuHbie meToabl
IMMO3HAaHHUA OKPYKAIOLICTO MUpaA. Pome OKCIICPUMCHTA
U TCOpHMHU B MPOHECCC TIO3HAHHUA TMPUPOILL.
DKCHEepUMEHT B pU3UKE

1.2

MonenupoBanue busznyeckux  SBICHUN u
npoueccoB. Hayuneie rumnore3pl. DuzndecKue
3aKOHBI W TeOpuM. ['paHHMIBl NPUMEHHMOCTH
(1)I/IBI/II-I€CKI/IX 3aKOHOB. HpI/IHI_II/IH COOTBCTCTBUA.
Porb uw wmecto ¢usuku B popmupoBaHUU
COBPEMEHHOI  Hay4YHOH  KapTUHBI  MHpa, B
MPaKTUYECKON JEATETbHOCTH JIFO/IeH

MEXAHUKA

KMHEMATHKA

2.1.1

Mexanuueckoe  ABmkeHHEe.  OTHOCHUTENBHOCTb
MexaHuuyeckoro aBmxeHus. Cucrema OTcuéra.
Tpaexropus

2.1.2

[lepememienne, CKOpoOCTb (CpedHsii  CKOPOCTb,
MI'HOBEHHAasl CKOPOCTh) M YCKOPEHUE MaTepUabHOM
TOYKH, UX IMPOCKOHWH HA OCH CHUCTEMBI KOOpJHWHAT.
CrnosxeHue nepeMerieHnii u CI0)KeHNe CKOpOCTen

2.1

2.1.3

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIUHEHHOE
nBrkeHue. ['pauku 3aBUCHMOCTH  KOOpAMHAT,
CKOPOCTH, YCKOpPEHHUS, MyTH U IepeMeleHUs]
MaTepuaIbHON TOYKH OT BPEeMEHH

2.14

CBobOoHOE nazieHne. Y CKOpeHrue CBOOOHOTO
naJIcHUs

2.15

Kpusonuneiinoe JBH>KCHUE. PaBHOMepHOE
JBHUXCHHUEC MaTepI/IaJ'IBHOI\/JI TOYKH II0 OKPYKHOCTH.
YrnoBas cKOpOCTb, JIMHENHAsA CKOpocTh. llepuon u
gactoTa. LleHTpocTpeMUTenbHOE YCKOPEHHUE

2.1.6

2.1.7

TexHuyeckrue YCTPONCTBA: CIHUIOMETP, IBHUKCHHE
CHapsIOB, IIETTHBIC U PEMEHHBIC TTepeadn

[MpakTrdeckue paboThl. M3mepeHne MIrHOBEHHOM
ckopoctu. lMccnenoBaHME COOTHOLIEHUS MEKIY




MyTSMH, MIPONACHHBIMU TEJIOM 3a
MOCJIeZIOBATENIbHbIE PAaBHbBIE MPOMEXKYTKH BPEMEHHU
IIPM PaBHOYCKOPEHHOM JIBJKEHUM C HayaJbHOUN
CKOpPOCTBIO, paBHOW HyIr0. M3ydeHue nBUKEHUA
LIapUKa B BA3KOM XUAKOCTU. M3ydeHHE NBUKCHMS
Tena, OpOIIEHHOTO TOPU30HTAIEHO

2.2

JTMHAMUKA

2.2.1

IIpuanun  otHocutensHOCTH ['amunes. IlepBbii
3akoH HproToHa. MHepImaabHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuina. [lpuHiun cyneprno3unuu cui

2.2.3

Bropoii 3akoH HeroTOHA 1151 MaTepUAIbHON TOYKU B
uHepuuanbHoii cucteme otrcuéra (MCO). Tperuit
3aK0H HbIOTOHA /111 MaTepuagbHbIX TOUEK

2.2.4

3akoH BceMHpHOTO TsAroTeHMs. Cuna TIKECTH.
[lepBas kocMuueckasi CKopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Tpenue. Cuna TpeHUsA
CKOJIbKEHUSI U cuiia TpeHus nokosd. KoapdunueHt
TpeHust. Cuiia CONPOTUBIICHUS MPU JBUKEHUM Tela
B )KMJIKOCTHU WJIN ra3e

2.2.7

[ToctynmarenpHoe W BpamiaTeIbHOE  JIBHIKCHHE
a0COJIIOTHO TBEPIOTO TeJa

2.2.8

MOMEHT CHIBl OTHOCUTEJIBHO OCH BpalICHUS.
IInedo cumbl. YciioBus paBHOBECHUS TBEPAOIO TEIA B
NCco

2.2.9

TexHu4eckne yCTpOMCTBA: MOAIINITHUKY, JBUKECHUE
HCKYCCTBEHHBIX CIIyTHUKOB

2.2.10

[lpaktuueckne paboTsl. M3yueHuwe ABHXKEHHSA
Opycka M0 HAKJIOHHOM IJIOCKOCTH MOJ JEeHCTBHEM
HECKONBbKUX cui. McciaenoBaHue 3aBUCHMOCTH CHII
YOPYTrOCTH, BO3HHUKaOIUMX B JedopMmupyemoit
NpYy)XWHE W PE3NHOBOM 00paslie, OT BETHYMHBI MX
nepopmanuu. MccnenoBanue yciaoBuil paBHOBECHS
TBEPAOrO TeJIa, UMEIOIIETO OCh BPALCHUS

2.3

3AKOHbI COXPAHEHUVA B MEXAHUKE

23.1

Nmmynse MaTepuajibHOM  TOYKH, CHUCTEMBI
MaTepuaabHBIX TOYEK. IMIylIbC CHIIBI U U3MEHEHUE
UMITyJIbCa Tejla

2.3.2

3akon coxpaHenust umiyinbca B MCO. PeaktuBHOE
JIBUKECHUE

2.3.3

Pabotra cumnel




2.3.4

MOoIIHOCTh CUIBI

2.3.5

Kunetnueckass 53Hepruss MaTepUAIBHOM  TOYKHU.
TeopemMao KHHETHYECKOM YHEPIUU

2.3.6

[Motenumanbuaas sHeprus. [loTeHnumansHas 3HEprus
yIpyro nehopMUPOBAHHOMN PYKHUHBI.
[ToreHnmanbpHas SHEPTUs Tesa BOIM3H OBEPXHOCTH
3emnu

2.3.7

[TorennuanbHble M HEMOTEHUMAIbHBIE CUiIbl. CBA3b
paOOThl HENOTEHUMAIbHBIX CHJI C W3MEHEHUEM
MEXaHUYECKONM SHEPruu CUCTEMBI Tel. 3aKOH
COXpaHEHMsI MEXaHUYECKON IHEPTUU

2.3.8

anyrne " HEYIIPpYTI'UEC CTOJIKHOBCHUS

2.3.9

TexHUuecKkne  yCTpOMCTBA:  JIBUKEHUE  PAKeT,
BOJOMET, KOIIEp, IPYKUHHBIN MUCTOJIET

2.3.10

[Tpaktuueckue padoThl. M3yueHue cBsA3U CKOPOCTEH
Tel Ipu Heynpyrom ynape. HMccienoBanue cBsi3u
paboOTBl CHIBI C U3MEHEHHEM MEXaHHMYECKOU
SHEPTHH Tela

3 MOJIEKVJISIPHAA ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOW TEOPHU

OcHoBHbIE MOJIOXKEHUS MOJICKYJISIPHO-

311 KMHETUYECKOM TEOpHH. BpOyHOBCKOE JBHIKEHUE.
Huddysus. Xapakrep IBIKEHUS U B3aHMOICHCTBHS
YaCTHII BEUIECTBA
Mopenu cTpoeHHs Ta30B, >KUIKOCTEH U TBEPABIX

3.1.2 Te1 U OOBSICHEHHE CBOWCTB BEIECTBA Ha OCHOBE
ITUX MOJENen

313 Macca MOJIEKYJL. KonuuecTBo BEILIECTBA.
[TocTosinHass ABorazipo

31 314 TemoBoe paBHOBecwe. Temmeparypa u €€

n3mepenue. [llkama remneparyp Llenbcus
Mopaenbs uaeanbHoro raza. OCHOBHOE ypaBHEHHUE

3.1.5 MOJICKYJIIPHO-KUHETUYECKOW TEOPHUU HJICATILHOTO
rasa
AOcomoTHasT TeMIieparypa Kak Mepa cpeaHei

3.1.6 KMHETHYECKOM HSHEPruu  TEIUJIOBOTO  JABUKECHUS
yactuil ra3a. [lIkana remneparyp KensBruna

317 VpaBuenue Knaneiipona — MenzaeneeBa. 3akoH
JanbToHa

318 ["a3zoBbIe 3akoHbI. M30mpoliecchl B Uj1€alibHOM Ta3e ¢

IMOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA: H30TCPMa,




n30Xxopa, n3obapa

3.1.9

TexHu4yecKkre yCTporuCTBa: TEpMOMETpP, OapomeTp

3.1.10

[Tpaktuueckue paboTel. M3mMepeHne Macchl BO3ayxa
B KJAacCHOM KomHare. MccienoBaHue 3aBUCUMOCTH
MEXIy T[apaMeTpaMH COCTOSIHUSL pPa3pe’KeHHOTO
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

TepMmoauHamuyeckas cucTEMA. Buyrpennss
SHEPrusi TEPMOJMHAMHYECKON CHUCTEMBI U CIIOCOOBI
€€ N3MEHEHNA

3.2.2

KonnyectBo Termotsl u  paboTta. BHyTpenHss
SHEPrusl OJHOATOMHOIO HJECAJIBHOTO rasa

3.2.3

Bunpr TEIUIONEepeIauH: TEIJIONPOBOHOCTb,
KOHBEKIMSA, U3JIy4deHHue. TeItoéMKOCTh  Telna.
VYnaenpHas  TEIJIOEMKOCTh  BellecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI IIPU TEIUIONIEpeade

3.24

IlepBbiii  3axkoH TepMmonuHamMuku. [Ipumenenue
NIEPBOr0 3aKOHAa TEPMOJAMHAMUKH K H30IPOLECCaM.
['paduueckas uHTEpHIpeTanus paboTHI raza

3.25

TeruioBble MAaIlINHBbI. [IpuHIMIIBL NENCTBUA
TerioBbiX MammH. [IpeoOGpa3oBanusi sHEpruum B
TEIJIOBBIX MammmHax. Koaddumument mnome3Horo
nevictBus (nanee — KI1JI) termmoBoit mamuuel. [uki
Kapno u ero KIIJ|

3.2.6

Bropoii 3akoH TepmoauHamMuku. HeoOpaTtumocTs
MPOLECCOB B MpupojAe. TeruioBble IBUTATENH.
DKOJIOTHYECKHE TTPOOIEMBI TEIIIOIHEPTETHKN

3.2.7

TexHu4eckrue yCTpoMCTBA: IBUIaTENIb BHYTPEHHETO
Cropasusi, 6bITOBOI XOJOJWIBHUK, KOHAULIMOHED

3.2.8

[Ipaktnueckue pabotel. UM3mepenwe ynenpHOM
TETIIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOAHNA BEILECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooOpa3oBanue u KouaeHcauus. VcmapeHue u
KUIIEHUE. YJenbHas TemIoTa mnapooOpa3oBaHUs.
3aBUCHUMOCTb TEMIIEPATYPhI KUTICHUS OT AaBJICHUS

3.3.2

AOCOmIOTHAS ¥ OTHOCUTENbHAS BIAXXHOCTh BO3yXa.
Hacelmenssiii nap

3.3.3

Tépnoe Tteno. Kpucrammmueckue u amopdHbie
Tena. AHU30TPONMS CBOWCTB KpucTayioB. JKuakue
Kpuctayasl. CoBpeMEHHbIE MaTEpUaIIbl

3.34

[ImaBneHne u Kpuctamuzanus. YJelbHas TEIIoTa




riaBsieHus. CyOmumanus

3.35 YpaBHEHHE TEIIOBOTO OaaHca
Texnuueckue yCTpoOiiCcTBA: TUTPOMETD u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU IOTYUECHUS
h COBPEMEHHBIX  MAaTepualioB, B TOM  4YHCJE
HaHOMATEPHAJIOB, U HAHOTEXHOJIOTHH
337 [Tpaktuueckue paboTel. M3mepeHue BIAXKHOCTU
e BO3/yXa
4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATHKA
411 OnexTpuzanus Ten. JJeKTpuueckuil 3apsina. JlBa
o BUJIA DJIEKTPUYECKUX 3aPSI0B
412 IIpoBOIHHKY, TUAIEKTPUKH U MOIYTIPOBOJHUKH
4.1.3 3aKk0OH COXpaHEHHUs IEKTPUUECKOTO 3apsiaa
41.4 Bsaumoperictsue 3apsnoB. 3akoH Kynona
DJeKTpUYECKOE noJe. Hanpspxk€anocTts
4.15 anekTpuueckoro mnons. [lpuHiuun cynepno3unumu.
JInHuy HaNIPSKEHHOCTH DIIEKTPUYECKOTO OIS
416 Pa6ora cuI 3IEKTPOCTATHYECKOTO MOJIS.
o [MoTenmman. Pa3HOCTh MOTEHIIMAJIOB
41 [IpoBOMHUKM ¥ JAMPJIEKTPUKH B  IMOCTOSTHHOM
4.1.7 AEKTPUIECKOM ToJIe. JusnekTpudeckas
MPOHUIIAEMOCTD
OnekTpoéMKkocTh. KoHaeHcaTtop. DIeKTpOEMKOCTD
4.1.8 IJIOCKOTO KOHJEHCATOpa. ODHEPrusi 3apsHKEHHOTO
KOHJIEHCATOpa
Texnuueckue YCTPOMCTBA: 3JIEKTPOCKOIIL,
419 AIEKTPOMETP, ANEKTPOCTATUYECKAS 3aIuTa,
o 3a3eMJIEHUE  DJIEKTPONPUOOPOB,  KOHIEHCATOP,
KCEPOKC, CTPYHHBIN IPUHTEP
4.1.10 [TpakTuyeckue paboThI. W3mepenue
- 3JIEKTPOEMKOCTH KOHJIEHCATOpa
[OCTOSHHBIM DJIEKTPUYECKUI TOK. TOKU B PA3JIMUHBIX
CPEIAX
YcnoBus CYIIECTBOBAHUS MOCTOSTHHOTO
421 AIEKTPUIECKOTO TOKa. Mictounmku Toka. Cuia Toka.
4.2 [TocTosiHHBIN TOK
422 Hanpsxenue. 3akon Oma 17151 ygacTka Lenu
423 DIIEKTPUUECKOE COIIPOTHUBJIEHHUE. YnensHoe
COMPOTHBIICHUE BEIIECTBA
424 [TocnenoBarenbHOE, MapalieIbHOE, CMEIIAHHOE




COCANHCHUC ITPOBOIHUKOB

425

PaGora snexrpmueckoro Toka. 3akoH Jxoyms —
Jlenna

4.2.6

MOI_HHOCTB SJICKTPHUYCCKOI'O TOKa

4.2.7

anekTponaBwkymas cuia (mamee — OJC) wu
BHYTpEHHEE COINPOTUBJICHUEC HCTOYHHUKA TOKa.
3akoH Oma JUTSt MOJIHOM (3aMKHYTOM)
aniekTprueckoii nenu. Kopotkoe 3amMbIkaHue

4.2.8

DONeKTpoHHAas MPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCUMOCTb  COINPOTUBIIEHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAMMOCTh

4.2.9

Onextpuueckuid TOK B  Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX ITyYKOB

4.2.10

[MonmympoBonuuku. CoOcTBeHHass W TIPUMECHas
MPOBOJIUMOCTh TIOJIYIPOBOJHUKOB. CBoMcTBa p-N
nepexoa. [lomynpoBogHHKOBBIE TPHOOPHI

4211

DJEeKTPUYECKUI TOK B AJIEKTPOJIUTAX.
DIIEKTPOIUTHIECKAS JUCCOIHAITUS. DIEKTPOJIN3

4.2.12

DekTpuueckuii Tok B razax. CaMOCTOSITENbHBIN U
HECAMOCTOSITENbHBIA  pa3psan. PaznuuHble THUMBI
CaMOCTOSTENBHOrO pa3spsana. Monnus. [Inazma

4.2.13

TexHHYeCcKHne YCTpPOMCTBA: aMIIEPMETP, BOJBTMETP,
peocTar, HICTOYHUKH TOKA, 3JIEKTPOHATPEBATEIbHBIE
puOOopHI, AJIEKTPOOCBETUTEIBHBIE puoopHI,
TEPMOMETpP COINPOTHBIECHUS, BAaKyyMHBIH JHOI,
TEPMUCTOPBI u (hoTope3nucTopsl,
MOJTYNPOBOJHUKOBBIN U0, TAJIbBAHUKA

4.2.14

[lpaktuueckue paboThl. M3ydyeHue CMeEIIaHHOTO
COCJIMHEHUS PE3UCTOPOB.

M3mepenne DOJIC  wuWCTOYHMKA TOKAa W €rO
BHYTPEHHETO COIIPOTHBIICHUS. HaGnronenue
JJIEKTPOJIU3a

11 KIIACC

Kon Koanposepsiemoro

pa3aejaa 3JIEMEHTAa
4

IIpoBepsieMble 3JIEeMEHTHI COEPKAHUSA

SJIEKTPOAMHAMUKA

MAI'HUTHOE ITIOJIE. SJIEKTPOMATHUTHAS MHAYKIWA

4.3

43.1

IlocTossHHEIE MAarHuThbl. B3aumoneiictBue




IIOCTOSIHHBIX MarHuToB

MarunutHoe nosne. BekTop MarHUTHOW MHAYKIMH.
[Ipunuun cynepno3unuy. JIMHUM — MarHUTHOMN

4.32 UHAYKIMU. KapTuHa TUHUA MarHUTHOW MHIYKIIUU
I10JIS1 TOCTOSTHHBIX MarHUTOB
MarauTtHO€E noJjie mpoBoAHUKAa ¢ TOKOM. Kaptuna
JUHUA TOJS JUIMHHOTO MPSIMOTO TPOBOJHUKA H
4.3.3 3aMKHYTOT'O KOJIBLIEBOI'O MPOBOJHUKA, KATYIIKU C
TOKOM. OmbiT  Opcrena. Bsanmogelicteue
MTPOBOJHUKOB C TOKOM
434 Cuna Amriepa, €€ MOyJb U HAallpaBlICHHUE
Cuna Jlopenna, e€ Monaynb U HampaBJeHHE.
4.3.5 JIBroKeHHEe 3apsHKEHHON YacTHUIBI B OJTHOPOIHOM
MaraHutHoM noJie. PaGota cuitbl Jlopena
4.3.6 SIBNeHME MEKTPOMATHUTHOW UHIYKIIUH
4.3.7 [ToTok BekTOpa MarHUTHOW MHIYKIIUH
438 OJC wuHaykumu. 3aKOH  3JEKTPOMATHUTHOMN
e naayknuu dapajes
Buxpesoe anekrpuyeckoe nosue. 9J]C uHAYKINYU B
4.3.9 MPOBOAHUKE, JBUXKYIIEMCS MOCTYHNATelbHO B
OJIHOPOJIHOM MarHUTHOM IT10JI€
4.3.10 [IpaBuno Jlenna
4311 WNupyktuBHocTs. SBnenue camomHaykuuu. DJIC
e CaMOMH/IYKIHH
4.3.12 DHeprusi MarHUTHOTO TIOJISI KaTYIIIKH C TOKOM
4.3.13 DIIEKTPOMArHUTHOE T10JIe
TexHuuecKrne yCTpOMCTBA: MOCTOSHHBIE MAarHUTBHI,
4.3.14 ANEKTPOMATrHUTHI, FIEKTPOABUTATENb, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHII, UHIYKITMOHHAS TIeYh
[lpaktuyeckne paboTel. l3ydeHne MarHUTHOTO
MoJIsl KaTylKud ¢ TOKOM. MccnenoBanue AencTBUS
4.3.15 IIOCTOSSHHOTO MAarHuTa Ha pPaMKy C TOKOM.

I/ICCJ'IG,I[OBaHI/Ie SABJICHHUA BHGKTpOMaFHHTHOﬁ
HMHAYKIOUH

5 KOJIEBAHUS 1 BOJIHBI
MEXAHUYECKUE U 3JIEKTPOMAT'HUTHBIE KOJIEBAHMA
KoneodarensHast cucrema. CBoOOIHBIE KOIeOaHMS.
51 511 l'apmonnueckue konebanms. Ilepwon, dwactora,
aMIunTyna u ¢asa KoineOaHui
5.1.2 [IpyxuHHBINA MasTHUK. MaTeMaTHn4eCKuil MasiTHUK
5.1.3 VYpaBHeHue TrapMOHHYECKHUX KoJieOaHmil.




KI/IHeMaTI/I‘—IeCKOGI/I JINHAMHNYCCKOC OIIMCaHUuEC
KOJIe0aTeTbHOTO ABUKEHUSI

[IpeBpamienne SHepruv MpU TAPMOHHYECKUX
kojeOanusax. CBs3b  aMIUTUTYIbl  KOJIeOaHMI

>-14 HCXOTHON BEJIMYMHBI ¢ aMIUIMTYJIaMH KOJieOaHui
€€ CKOPOCTH U YCKOPEHHUS
Kone6arenbHblit KOHTYP. CBobopHbIe
JNEKTPOMArHUTHBIE KoJeOaHWs B UACATHLHOM
5.1.5 KOJIeOaTeIbHOM  KOHTYpe. AHAJOTHS  MEXIy
MEXaHUYCCKUMH u ANEKTPOMArHUTHBIMHU
kosnebanuamu. @opmyna Tomcona
516 3aKOH COXpaHEHHUs DOSHEPrUd B  WACATHLHOM
o K0J1€0aTETLHOM KOHTYpPE
By aenubie MEXaHUYECKHe Kose0aHus.
2.1.7 Pe3onanc. Pe3onancHas kpuBas. BbIHyXIeHHbIE
ANEKTPOMATrHUTHBIC KOJIeOaHusI.
518 [TepemennsbIii Tok. CHHYCOUATBHBIN TEPEMEHHbBIN
o TOK.
519 MOIHOCTh MEPEMEHHOIO TOKA. AMIUIUTYAHOE W
o JeNCTBYIOIIEe 3HAUCHHUE CUITBI TOKA U HATIPSKEHUS
Tpanchopmarop. [IpousBoacTBo, mepegava u
norpebieHue AIIEKTPHYECKON SHEPTHH.
5110 DKOJIOTWYECKHE  PHUCKA TIPH  MPOU3BOJICTBE
o AIIEKTPUYECKON SHEPTHUH. KynsTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUU B TIOBCETHEBHOM
KHU3IHU
5111 Texauueckue YCTpOMCTBA: cericmorpad,
o SIIEKTPUUYECKHUIA 3BOHOK, JIMHHHU DJIEKTPOTIepe 1ay
IIpakTruueckue paboThI. HccnenoBanue
3aBUCHUMOCTH Tepro/ia MajbIX KojJebaHui rpy3a Ha
5112 HUTH OT JUIMHBl HUTH W MAacChl Tpy3a.

I/ICCJ'ICI[OBaHI/Ie NEPEMECHHOIO TOKa B OCMNHA U3
MOCJIEAOBATEIbHO COCOUHEHHBIX KOHJACHCATOpa,
KaTylIKu U pe3nucTopa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

Mexanuueckue BOJIHBI, yCIIOBHUS

591 pacnpocTpaHeHus. [Tepuon. CkopocTb

o pacnpocTpaHeHus U AIuHA BoJdHbL [lonepednsie u
MIPO/IOJIbHBIE BOJHBI

599 NuTepdepennus 51 nudpakus
o MEXaHHUYECKHUX BOJH

5.2.3 3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BeicoTa




toHa. TemOp 3Byka

524

DJIEKTPOMArHUTHBIE BOJIHBL. Y CIIOBUS U3Ty4EHUS
ANEKTPOMArHUTHBIX BOJH. B3auMmHasi opueHTanus
BEeKTOpoB E, B 1 v B 3ekTpoMarHuTHO# BoOJIHE B

BAKyyMe€

525

CBoiicTBa 3J€KTPOMAarHUTHBIX BOJIH: OTpa)XCHHE,
IIpEIOMIIEHUE, HOJIIpU3aLus, mudpakuus,
uHTepdpepenus. CKOPOCTh 3NEKTPOMArHUTHBIX
BOJIH

5.2.6

[IIxkana sneKTpOMarHUTHBIX BOJIH. [IpuMeHeHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpuHIMIBI ~ paguocBsi3W U TENEBUACHHUS.
Paguonokanusi. DNEKTPOMAarHUTHOE 3arps3HEHUE
OKpY>Karolleu cpebl

5.2.8

Texnuueckue YCTPOMCTBA: MY3BIKaJIbHBIE
WHCTPYMEHTBI, YIbTPa3ByKOBas JAMATHOCTHKA B
TEXHUKE W MEIULMHE, pajap, paauoONpHUEMHUK,
TeJIeBU30p, aHTeHHa, Tesnedon, CBY-meus

5.3

OIITUKA

531

[IpsmMonMHENTHOE  pacHpOCTpaHEHUE CBETa B
oxHoOpoaHou cpene. JIyd cBerta

5.3.2

OtpaxxeHne cBeTa. 3aKOHBI OTPAKEHHs CBETA.
ITocTpoenue n300pakeHuii B IJIOCKOM 3€pKaje

5.3.3

HpCJIOMJ'ICHI/Ie cBeTa. 3aKOHBI MPEIOMIICHHA CBCTA.
AOCONIOTHBIN ITOKa3aTelb IIpCIIOMIICHUA

5.34

[lonnoe BHyTpeHHee oTpaxenue. lIpenenbHbIi
YT'OJI IOJIHOTO BHYTPEHHETO OTPAKEHUS

535

I[I/ICHepCI/Iﬂ cBeta. CIIOKHBII cocTaB O€JIoro cBera.

Lset

5.3.6

Cobwuparonue U pacceuBaronue JUH3BL. TOHKas
nuH3a. DOKYyCHOE pacCTOsSTHUE U ONTHYECKas: cuja
TOHKOM nuH3BlL. [locTpoenue u3z00pakeHU B
coOMparoIMX U paccenBarolux JuH3ax. Gopmyna
TOHKOH JHUH3EI. Y BEJIMUYCHHE, TaBaeMOe JTHH30HU

5.3.7

[Ipenensr [IPUMEHUMOCTH reOMETPUYECKON
ONTUKHU

5.3.8

Wntepdepennms ceeta. KorepeHTHbIE HCTOYHUKH.
Ycnosus HaOJI0IeHUS MaKCHMYMOB U
MUHUMYMOB B HHTEp(EPEHIIMOHHON KapTUHE OT
IBYX CHH(A3HBIX KOT€PEHTHBIX HICTOYHUKOB

5.3.9

Hudpakuus cBera. JudpakumonHas peméTka.




YcnoBue HaOMIOIEHUS TJIaBHBIX MAKCUMYMOB MpU
MaJICHUA  MOHOXPOMAaTWYECKOro  CBeTa  Ha

TU(PPAKIUOHHYIO PEIIETKY

5.3.10 [Tonsipusanus cBeta
Texuuueckue YCTPOWCTBA: OUKH, ayma,
5311 ¢dotoamnmapar, IPOSKIIMOHHBIN ammapar,
o MHKPOCKOII, ~TEJIECKOI, BOJIOKOHHAS  OITHKA,
TU(PPaKIMOHHAS PEIIETKA, TTOJISIPOU]]
[IpakTuueckue pabotel. M3mepeHue mokazaress
5312 TIPEIIOMJICHUSI. Hccnenoanue CBOICTB

n3o0paxxeHuil B nuH3ax. Habmronenue nucnepcuu
CBETa

RJIEMEHTBI CIIEITUAJIBHOM TEOPMM OTHOCUTEJILHOCTH

6.1

['panwuist MPUMEHUMOCTH KJ1aCCUYECKOM
MexaHuku. [locTynarsel Teopur OTHOCUTEIBLHOCTH:
WHBAPUAHTHOCTh MOJYJSI CKOPOCTH CBETa B
BaKyyMe, IPUHIUI OTHOCUTEJILHOCTH DUHIITEHHA

6.2

OTHOCUTENIFHOCTD OIHOBPECMCHHOCTH.
3aMCI[J'IeHI/Ie BPEMCHHU U COKpAICHUC OJIMHBI

6.3

3HCpI‘I/I$I 1 UMITYJIBC CBO6OI[HOI>1 YaCTHUIIBI

6.4

CBsi3pb Macchl C DJHEprued ©W  UMITYJIbCOM
CBOOOJIHOM YaCTHIIBI. DHEPrusi MOKOs CBOOOIHOM

qaCTHUILbI

KBAHTOBAS ®U3UKA

7.1

RJIEMEHTBI KBAHTOBOU OIITUKU

711

®otonsl. @Dopmyna I[lnaHka CBSI3M DHEPruu
¢doToHa C ero 4YacTOTOW. DHEPrusi U HMILYIIbC
¢dboToHa

7.1.2

OtkpeiTHe U uccnenoBanue Gpotodddexra. ONbITH
A.I'. CroneroBa. 3akoHbl poTordekra

7.1.3

VYpaBHenue OiHmTeitHa ans  QoTorddexTa.
«Kpacnas rpanuna» gotorddexra

7.1.4

Hasnenue ceeta. OnpiTel [1.H. JIeGenena

7.15

XUMHUECKOE JEMCTBUE CBETA

7.16

Texnuueckue YCTPOMCTBA: ¢dorosnemeHt,
¢doTonaTurK, CoTHEYHast baTapest, CBETOANO

7.2

CTPOEHHE ATOMA

721

Monens atoma Tomcona. OneiTel Pe3epdopaa mo
HCCIIE0BAHUIO CTpoeHUs aTtoMa. [InanerapHas
MOJIENIb aTOMa

71.2.2

[loctynatel bopa. WM3nyueHwe U mOrJIONICHUE




(OTOHOB IIpU NIEPeXoAe aToMa C OJHOIO YPOBHS
sHepruu Ha Japyroil. Bunbel cnektpoB. Croektp
YPOBHEH 3HEPIUM aTOMa BOAOPOAa

7.2.3

BosHoBbie cBolicTBa yactuil. BonHbl e bpoins.
Kopmryckynsipao-BostHOBOM ayanusm. Jludpakmws
3JIEKTPOHOB Ha KpUCTAJIIaX

724

CrioHTaHHOE M BBIHY)KIEHHOE  M3JIy4YECHHE.
YcTpolcTBO U IPUHLIKI pabOTHI Jiazepa

7.2.5

TexHuueckrne yCTpOWCTBA: CHEKTpalIbHbIA aHAIN3
(cnexkTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED

7.2.6

[IpakTrueckue paboThI. Habmronenune
JMHEHYaToOro CHeKTpa

7.3

ATOMHOE A/J1PO

7.3.1

Meroasl HaOJII0IEHUS " perucTpanuu
3JIEMEHTapPHBIX YACTUL]

7.3.2

OTtkpeiTHe panguoaktTuBHOCTH. OnbITHI Pezepdopaa
[0 ONpEAENICHUI0 COCTaBa  PaJUOAKTHUBHOIO
mnydeHus. CoiictBa anbda-, Oera-, ramma-
u3iydeHus. BnusiHue painoakTUBHOCTH Ha KUBBIC
OpraHU3MBI

7.3.3

OtkpbiTHE NOpOTOHA H HeUTpoHa. HykiioHHas
Mozenb siapa I'eitzenOepra — HBanenko. 3apsin
sapa. MaccoBoe uucio sapa. M3oTonsl

7.3.4

Anbda-pacnan. DIEKTPOHHBII U MO3UTPOHHBIN
OeTa-pacmaj. ["amma-uzmyyeHue. 3akoH
PaAroaKTUBHOTO pacnaja

7.3.5

DHeprus CBsA3M HYKJIOHOB B sJpe. SaepHbIe CHIIBL.
HedexT Macchl siapa

7.3.6

Snepuble peaknuu. JleneHne u CHHTE3 SAEp

7.3.7

SAnepuslii  peaktop. TepMmosIepHBId  CHUHTES.
[Ipo6yieMbl U MEPCHEKTUBHI SIACPHON SHEPTETUKH.
DKOJIOTUYECKHUE ACTIEKTHI SIAEPHON SHEPTETUKU

7.3.8

DneMeHTapHble YacTHIbl. OTKPBITHE TO3UTPOHA.
DyHIaMEHTaIbHbIE B3aUMOJICUCTBUSA

7.3.9

TexHudeckue ycTpOMCTBa: JO3UMETpP, Kamepa
Bunbcona, siaepHbliii peaktop, aroMHas 6omba

7.3.10

[lpaktuyeckre pabothl. McciienoBaHue TPEKOB
yacTull (1o TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3 UK

8.1

Bun 3Bé3gnoro Heba. CosBe3nusi, sipKue 3BE3IBI,
IUTAHETHI, UX BUAUMOE IBHKEHHE




8.2

Conneynas cucrema. [lnaHeTsl 3¢eMHOM TpyNIBIL.
[[naHeTBI-TUTAaHTBl U MX CHYTHUKH, KApJIUKOBBIE
mwianeTsl. Maneie Testa CoOTHEYHON CUCTEMBI

8.3

Comnne, dorochepa m armochepa. ConHeuHas
aKTUBHOCTH

8.4

NcTtounuk sneprun ConHua u 3BE311

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKU: Macca,
CBETUMOCTD, paauyc, TeMIleparypa, 10,4
B3aMMOCBA3b. [[narpaMma «CeKTpajgibHbIA KJIACC —
CBCTHMOCTE. 3BE3 MBI TJIaBHOM
IIOCIICAOBATCILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTbBY ISt 3BE3]1 rJIaBHOM
MOCJIEI0BATEILHOCTH

8.6

Buytpennee ctpoenue 3BE€31. COBpEMEHHBIE
MPEACTaBICHUS O TMPOUCXOXKICHUU W HBOJIOIUU
ConHua u 3B€37. DTaIbl )KU3HU 3BE3]]

8.7

Muneunbiii [lyTe — Hama [Manaktuka. CnupanbHas
cTpykrypa ['anaktuku, pacnpeneneHue 3BE31, raza
u ey, llonoxennme u nuwxenue ConHua B
IanakTuke. [Tnockas u cheprudeckas mMoJICUCTEMBI
lNanaktuku

8.8

Tunsl ramaktuk. PaguoranakTUKM W KBa3aphl.
UYEpHble ABIPHI B sIAPax TANAKTHK

8.9

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xabb6mna. Pazberanue ramaktuk. Bo3pacT u paguyc
Bcenennoii, teopus bombimoro B3peiBa. Mojenb
«ropsiuer Beenennoi». PenukToBoe usnyyeHue

8.10

MacmrabHas CTPYKTypa Bcenennoii.
Meraranakruka. Hepeménnsie pooIeMbl
aCTPOHOMHHU




IHPOBEPAEMBIE HA EI'D 10 PU3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM
HNPOI'PAMMBI CPEJHETI'O OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBAHMSA K NMPeIMETHBIM Pe3yJIbTATaAM OCBOCHUS
OCHOBHOI1 00pa30BaTeJIbHOM NMPOrPAMMBbI CPeIHEro 001ero
o0pa3oBanust

1

ChopMupoBaHHOCTE YMEHHM pacro3HaBaTh (DHU3UYECKHE SIBICHUS

(nporecchl) U OOBACHATH UX HA OCHOBE U3yYEHHBIX 3aKOHOB

Brnanenue ocHoOBomomararmMMu  (PU3UYECKUMH  MOHATUSAMH U

BEJIMYMHAMH, XapaKTEPU3YIOIUMHU (PU3NYECKHE IPOLECCHI

CpopMUPOBAaHHOCTh YMEHUH TPUMEHATH 3aKOHBI KJIACCHUYECKOU
MEXaHHKH, MOJICKYJISIPHOM (1071330974 " TEPMOIUHAMHUKH,
ANEKTPOAMHAMUKH, KBAaHTOBOM (U3MKH JIs aHaiu3a U OObICHEHHS
SBJIEHUN MHKPOMHUpPA, MaKpoMHpa M MEraMupa, pa3jinyaTbh YCJIOBHUS
(rpaHuIbl, 00J1aCTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TOHUMATh
BceoOmuit xapaktep (pyHIaMEHTaIbHBIX 3aKOHOB M OTPAaHHYEHHOCTHh
WCTIONIb30BAaHUsI YaCTHBIX 3aKOHOB;, aHAIM3HPOBaTh (hU3MUECKHe
MPOLIECChl,  UCHONB3ysl  OCHOBHBIE  TIOJOXKEHUS, 3aKOHBI U

3aKOHOMCPHOCTH

C(I)OpMI/IpOBaHHOCTB YMCHHUA PA3JIM4aTh YCJIOBUA I[IPUMCHUMOCTU

Mojienelt GU3NIECKUX Te U MPOIIECCOB (SIBICHUI)

ChopMupoBaHHOCTh yMEHHUS pemaTh pPacy€THhIE 33Ja4dl C SIBHO
3aJJaHHOI W HEABHO 3aJaHHON (pU3MUYECKOW MOMAENBIO: Ha OCHOBAaHUH
aHanmu3a YCIOBHMA BBIOMpATh (PU3MUECKUE MOJETH, OTBEYAIOIIHE
TpeOOBaHUAM 3aa4H, IPUMEHATH (POPMYJIIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTydaThl  (U3MYECKMX  TEOpUd  TpU  HCIOJIb30BAHHUU
MaTeMAaTHYECKUX METOJIOB PELICHUS 3a/1ad, IPOBOAUTH PacdyE€Thl Ha
OCHOBAaHMHM HMEIOIIUXCS JIaHHBIX, AHAIM3UPOBATh peE3yJibTaTbl U
KOPPEKTHPOBATh ~ METOABl  pEEHUs ¢  Y4E€TOM  IOJIyYEHHBIX

pe3yabTaToB

Pematp xayecTBeHHbIE 3ajauM, TpeOyroIIMe MPUMEHEHUs 3HAHUU U3
pPa3HBIX Pa3AesioB IIKOJBHOTO Kypca (PU3MKH, a TakKe WHTErpaluu
3HAHMA W3 JIPYTMX TMPEAMETOB €CTECTBEHHOHAYYHOIO IIMKJIA:
BBICTpAaMBaTh JIOTHUECKYIO IIEMOYKY pACCY)KIEHUH ¢ omopoil Ha

HU3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bHSquCKI/Ie SABJICHUA




Branenne OCHOBHBIMH MeToAaMu Hay4HOT'O MTO3HAHWS,
UCIIOJIb3YEMBIMU B  (U3MKE: MPOBOJIUTH NpPSIMblE U KOCBEHHBIE
U3MEepeHuss (PU3NYECKUX BEJIMYMH, BBIOMpas ONTUMAJbHBIA CIOCOO
U3MEpPEHUsI U UCIOJb3Ys MU3BECTHBIE METOJbI OLICHKH IOTPEIIHOCTEN
U3MEpEeHUH, TMPOBOAUTH MCCIEJOBAHNWE 3aBUCHUMOCTEH (U3NYECKUX
BEJIMYUH C UCIOJb30BAaHUEM TMPSAMBIX M3MEpPEHHH, OOBSICHATH
MOJTy4eHHBIE PE3YNbTaThl, UCHOJb3Yd (U3NYECKHE TEOPHUH, 3aKOHBI U
MOHATHS, U JIeaTh BBIBOJBI, COONIIOIATH MpaBuiia 0€30MacHOro Tpya
[IpU IPOBEJCHUHU MCCIEIOBAaHUN B paMKax y4eOHOro HSKCHEpUMEHTa U
y4eOHO-UCCIIEIOBATENbCKON  JIESITEIbHOCTH € UCIIOJIb30BAHUEM
OUPPOBBIX ~ U3MEPUTENBHBIX  YCTPOHCTB W JaOOpaTOPHOTO

obopymoBaHus

ChopmupoBaHHOCT, ~ YMCHHW  aHAJIM3UPOBATh M OIICHUBATH
MOCJIeICTBUS OBITOBOI M MPOU3BOJICTBEHHOU JEATEILHOCTH YeJIOBEKa,
CBSI3aHHOM C (DU3WYECKUMH TPOIECCAMU, C TMO3UIUN HKOJIOTHYECKON
0€30MacHOCTH; IpeICTaBICHUN 0 panroHaILHOM
MPUPOJOTIONB30BAaHUHN, a  TakKKe  pPa3yMHOM  HCIIOJIb30BAaHUU
JOCTMKEHUM HAyKd W TEXHOJOTMHM JJs JalbHEHIIEero pa3BUTHS

YCIJIOBEYCCKOI'o O6HI€CTB3

OBnaneHue pas3nuuHbIMH croco0amMu  paboTel ¢ uHMOpManuen
(bu3nyeckoro  coiepx aHus C  HUCIHOJb30BAaHHMEM  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUN; pa3BUTUE YMEHUH KPUTHUECKOIO

aHaJIn3a U OLUCHKU JOCTOBCPHOCTU nonyqaeMoﬁ I/IH(I)OpMaI_II/II/I

10

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ MMPUMCHSITH OCHOBOIIOJIararomue
ACTPOHOMHYCCKUC TIOHATUA, TCOpPHUU W 3aKOHbI JUIA aHAJIW3a U
00BSICHEHHS (1)I/ISI/I‘{€CKI/IX MpoLEeCCOB, MPOUCXOIAINIUX Ha 3Bé3,[[aX, B
3BE3IHBIX CHUCTEMAX, B MEXraJIaKTH4YEeCKOM cpeac; ABUIKCHUA

HeOECHBIX TEJI, DBOJIIOLUH 3BE311 1 Beenennoi




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBbBIX HA EI'D

1O ®U3UKE
Kon Kon
pasnena/te 3jieMe IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS
MBI HTa
1 MEXAHUKA
1.1 KNMHEMATHUKA
111 Mexannyeckoe aBukeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO
o nBrkeHns. Cucrtema oTcuéra
MarepuaiibHasi TOUKA.
Eé paauyc-Bexrop:
Fe)= A At} =),
TPaeKTopHA,
nepeMenIeH e:
112 AF =F(t)) -7 (t,)=F, -7, =
= (Ax, Ay, Az),
OyTE.
CIoxeHHe NepeMelneHHil:
CxopocTh MaTepUaIbHOU TOUKHU:
_ AF —
Uu=— =T, =[U‘1_.U1_.U_].
ﬁ.r lr_l:l B B
Ax , . .
v, =—| =X/, aHAIOIHYHO v, =),, U.=Z,.
FAY o P :
1.1.3
CroxeHne CKOpocTeil: &, =0, + 0, .
Boluucnenue nepemMenieHus ¥ MyTd MaTepUaIbHOW TOUKHU IPU
MPSIMOJTUHEITHOM JABMKEHUU BJIOIb OCH X MO TpaduKy
3aBHCUMOCTH Vx(t)
114




- . AD -
YCKDPEHIIE MATCPHANEHOI TOYKIL: a = ﬁ—\-\ =u,
I |arsp

Au
H}; = =
At Ar—s

= [ L}ﬁ ]r r‘ AHAIOTIIYHO {1‘1 = tUJ_ ]r': {I__ = { U__ :]r'.

1.1.5

PaBHOMEpHOE IPAMOIIMHENHOE IBUKEHHE:

x(t) = xg + Voyt

Uy (t) — vo, = const

1.1.6

PaBHOYCKOpPEHHOE NPAMOIMHENHOE ABUKCHUE!

a.t
x(t)=x,+u,t +——

v(t)=v, +at

a, = const

] ]

- & _"_} - e
Uy, Y, = <4, [""’2 ""’1]

HPII IOBIDKEHINI B OITHOM HAIIPABICHII IIVIE & =

U+,

&

1.1.7

CBoOogHoe majieHne. Y CKOpeHrue CBOOOTHOTO TaCHUSI.

Y4 U,

Yo ¢

o Xo X

JIBrokeHue Tela, OpOIIEHHOTO MO YIIIOM 0 K TOPU30HTY:




[.r{r} =X, +U,f=x +tUcosa-f

g1 . 2
V(f) =y U, f+ 1T =1, +U,sina- r—%

v.(t)=v,, +gt=u,sina—gr

{u: (t)=vy, =v,cosa

g,=0
g =—g=const

KpuBonuneiinoe npuxenue. [[BuxeHre MaTepuaabHON TOUKH
10 OKPYXHOCTH.
VYrI10Bast v JIMHENWHAsE CKOPOCTb TOYKH:

v = wR

118 [Ipu paBHOMEPHOM JIBUKEHUH TOUKH 110 OKPYKHOCTH
2 5
W =— =21V
T
. LIeHTpOCTpEMUTENIBHOE YCKOPEHHUE TOUKHU:
v? 5
Ay F = w“R
. [lonmHOE yCKOpEeHHE MaTepUaIbHOU TOUYKHU
119 TBépnoe teno. [locTynarensHoOE U BpallaTeIbHOE JBUKEHUE
TBEPAOIO Tena
1.2 JNHAMUKA
191 HNuepuuansabie cuctembl orcuéra. Ilepseiii 3akoH HproToHa.
[Tpunuun otHocutensHoCcTH ["anunes
Macca tena. [InoTHOCTS BelecTBa:
m
1.2.2 P=7
Cuna. [IpyHUMI CyNepIIO3UIIUHN CHUJL:
1.2.3 FpaBHOAeﬁCTB = Fl + F2+. .
Bropoii 3akon HeroToHa: 1151 MmaTepuansHoi Touku B UCO
1.24 - -

F1 = ma1




>

Ap = FAt

npu

-

F = const

1.2.5

-———

—

}?12 F 21

Tpetwnii 3akoH Hpl0TOHA [U1s1 MAaTEPUAIIBHBIX TOYEK:

-

Fip = —Fp

1.2.6

3aKOH BCEMHPHOTO TSATOTCHHS: CHJIBI TPUTSHKCHUS MEXKIY
TOYECYHBIMHA MAacCaMH pPaBHEI
mim;
RZ

F=G

Cuna tsoxectu. LleHTp TskecTw Tena. 3aBUCHUMOCTH CHIIBI
TSOKECTH OT BBICOTBI N HaJl MOBEPXHOCTHIO TUIAHETHI PAJHYCOM

RO:
GMm

M= Ry + h)?

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
F, = —kx

1.2.8

Cuna tpenusi. Cyxoe TpeHue.
Cuia TpeHUs! CKOJIbKEHUS:
F;‘p = uN

Cuia TpeHus TOKOSI:
Ep, < uN

Koaddurment tpenns

1.2.9

JaBienue:

1.3

CTATHUKA




—

F
MOMEHT CuiIbl OTHOCUTEIBHO OCH BpPAIIEHUS:
131
IM| = FI, rae | — maedo cumbt
F
OTHOCUTENILHO  OCH,  mpoxopsmei  uepes  Touky O
MEePHEHIUKYIISIPHO PUCYHKY
Lentp macc Tena. LleHTp Macc cucteMbl MAaTEPUATBHBIX TOYEK:
mqr, + myry+...
Tym =
m; + my+...
1.3.2
B ogHOpoaHOM mos€E TSKECTH
(g = const)
IIEHTP MacCC TeJa COBIAJIAeT C €ro EHTPOM TIKECTH
VYcnoBus paBHoBecust TBEpaoro tena B UCO:
1.3.3 JM1 +M,+...=0

\[17"1+F3+...=[!

3axoH [lackansg

JaBaenue B xxuakocTH, mokosmeiics B UCO:

p =po+pgh

3akoH Apxumena:

>
>

FApx = —Birecn

€CJIN TCJIO U ) KUIKOCTDH ITOKOATCS B I/ICO, TO

FApx = ngBbITeCH

YcaoBue nnaBaHus T

1.4

3AKOHbI COXPAHEHU B MEXAHUKE

NmMnynbc MaTepruanbHOW TOYKH:

p=mv

NMitynbec cucTeMsl Teir:




p=py +p2t..
3aKOH U3MEHEHUS W COXPAHEHHS UMITYJIbCA:

B UCO

.

Ap = A(pl + p2+' ' ) = FlBHe]_LIHAt + FZBHeLUHAt+' .-

B CO , eciiu
Ap = A(py +pr+...) =0

, €CIIH

- -

FlBHeLuH + FZBHemH+- ..=0

PeaxkTuBHOE NBUMKEHUE

F

Pabota cuibl Ha MaJIOM NEPEMEICHUH:

A=|ﬁ'|-|ﬁf‘|-c05 a=F, Ax

-<(E.

.

D
MoIIHOCTh CHUIBL:

€CJIH 32 BpeMs

1.45 At
paboTa CHIJIbI H3MEHSIETCS Ha , TO MOLTHOCTD CHJIBI
AA
P=— =F-p-cosn
ﬂhf Ar—)
1.4.6

Kunernueckas sHeprusi MaTepralIbHON TOYKH:




3aK0H U3MCHCHHUS KHHETUUYCCKOU OHEPTHUU CUCTCMBIL

MaTepuanbHbix Touek: B MCO AEkun = Al + A2 + ...

1.4.7

[loTenumanpHas SHEPIUs:
JUISl TIOTEHIIMAJIBHBIX CHJI

A12 = Eln()TeHu - EZHOTeHu_= AEHOTeHu

HOTCHI_[I/IaJ'ILHaSI OHCPIuAa MaTCpHaHBHOﬁ TOYKHU B OJHOPOAHOM
I10JIC TAXKCCTH:

EHOTeHu = mgh

[MoTrennmanpHas 3HEPTHSI YIPYTo 1eHOPMHUPOBAHHOTO TEJIA:

kx?
EHOTeHu = T

1.4.8

3aKOH HU3MCHCHUA U COXPAHCHUA MEXaHUYECKOU OHCPIUu:
Eyex = Exan * Enorerm.
B ITCO AEyex = Ascex menoresm. cans
B IICO AE,.x = 0. €CII Azcex memoresn. cux = 0

1.5

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

1.5.1

I'apmonnueckue KoseOaHus MaTepHaIbHON TOYKH.
Ammmutyna u ¢asza xonebanuii. Kunematnueckoe onvcaHue:
x(1) = Asin| @t +o, ).
v (0 =x.
a(=(v,),=—a'x =a +0'x=0,
IZle X - CMEIIEHUE U3 PABHOBECHSL.

Z[I/IHaMI/I‘IeCKOC OIMHUCaHUC:

rac




. DTO 3HAYHUT, YTO

DHepreTUYecKoe OoNnrcaHue (3aKOH COXPAHCHHS MEXaHUIECKON

SHEPTHH):

-~

nm‘_i_ﬁ_rm{m_k& _

2 2 2 2

CBs3b aMIUIMTYABl KOJNEOAHWUU CMEIIeHUS MaTepHUaTbHOM

TOYKH C aMIUTUTyIaMU KoJieOaHUi €€ CKOPOCTU U YCKOPECHHUS :

Upe =0, @ =04

[lepuon u yactoTta KoneOaHMI:

Hepﬂoz[ MaJbIX CBO6OI[HI:>IX KoJIeOaHMI MaTeMaTHYECKOTO

MasiTHUKA:
1.5.2
T= EIF
g
[lepuoxa cBOOGOIHBIX KoseOaHUH MPY>KUHHOTO MAsITHUKA:
m
T=2nm|—
k
1.5.3 Beinyxnennsie koieOanus. Pesonanc. PesonancHas kpusast
[onepeunsie u MIPOIOJIbHBIC BOJIHBI. Ckopoctb
pacnupoCTpaHEHuUs U JIJIMHA BOJIHBIL:
v
A=vT =—
154 v
Wutepdepentms u audpakius BOIH
1.5.5 3Byk. CKOpOCTb 3BYyKa
2 MOJIEKVYJISIPHAS ®U3UKA. TEPMO/JMHAMUKA
2.1 MOJIEKVJISIPHAS ©U3UKA
Mogaenu cTpoeHus ra3oB, KHAKOCTEW U TBEPAbIX Teu. [lycTh
211 TepMoAMHAMuYeckas cucrema (teno) cocrour w3 N

OANMHAKOBBIX MOJICKYIJL. Torma KOIUYECTBO BEIISCTBA




rac

— qrciio ABoraspo, M — Macca CUCTEMBI (Tena),
7

— MOJIIpHas Macca BCUICCTBA

2.1.2 TemnnoBoe IBM)KEHUE aTOMOB U MOJIEKYJI BEIIECTBA
2.1.3 BzanMonelicTBHe YacTHI] BEIIECTBA
214 Huddysus. bBpoyHoBckoe nBuxeHne
2.1.5 Mognenb uneansHoro raza 8 MKT
CBsI3b MEXKIY AaBJICHUEM U CpPEIHEU KMHETHYECKOW SHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JABMKCHHUS MOJICKYJ HU€aTbHOTO
rasa (ocHoBHoe ypaBHeHHe MKT):
p=-manv’ Eni{m“uﬁ 20z
= — o = — = — —
3 3 L2 3
2.1.6
rie m0 — macca oTHON MOJICKYJTBI,
N
n=-—
V
- KOHIIEHTPAIUs MOJIEKYII
217 AbcomotHas Temneparypa: T =t +273K
CBsi3b TeMIIEpaTyphl Ta3a CO CPEeAHEH KHHETHUECKON YHEepruei
MOCTYNATENFHOTO TEIJIOBOTO ABMKEHUS €0 MOJICKYI:
{ 2
2.18 = | I |2k
L2 2
2.19 VYpasuenue p = nkT

2.1.10

Mogenp uaeaabHOro ra3a B TCPMOAUHAMUKE!




(Vpeprerse Merreeesa — Krareipona
| BeIpeukeHHe U1 BHYTPeHHEH SHEPIHH
VpaBHeHNle MeHueneeBa — KianeiipoHa (IpIMEHI)
3aIIICH):
pRT

pV= %RT = vRT = NkT, p=E

BripaskeHIe 111 BHYTPeHHell 3HepIHH 0IHOaTOMHOTO

raza ([IpIIMeHIMEIe (hOPMEI 3aIIlICH):

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

2.1.11

3aKoH ,HaJ'IBTOHa JJI1 JaBJICHUSA CMECH Pa3pEKEHHBIX I'a30B:

p=p+pt+..

2.1.12

N3onporieccsl B pa3pekeHHOM ra3e ¢ MOCTOSHHBIM YHCIOM
MoJiekya N (C MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA V):
uzotepma (T = const): pV = const ,

n3zoxopa (V = const):

E = const
T

n3zobapa (p = const):

— = const

SN <

I'pacuueckoe npencrasienue niomnpoueccoB Ha pV-, pT-u VT-
JMarpaMmax.

OO0beAMHEHHBIN Ia30BbII 3aKOH:

pV .
T = cons




JJIA TIOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

Hacwilienable W HEHACHIIICHHbBIC Mapnl. KaugecTBennas

3aBUCUMOCTDH IIJIOTHOCTU W HAABJICHUS HACBIIICHHOI'O IIapa OT

2113 TEMIEPATYpPbl, UX HE3aBUCHUMOCTH OT 00BbEMa HACHIIIEHHOTO
napa
Brnaxxnocts Bo3myxa.
OTHOCHUTETbHAS BIIAYKHOCTE:
¢ _ pnapa(T) _ pnapa(T)
2.1.14 B pHaCbII.LlHapa(T) B pHaCMLunapa(T)
2115 N3MeHeHne arperaTHBIX COCTOSHUM BEIECTBA: MCHApEeHHUE U
o KOHJICHCAIIVsI, KUTICHUE KUJIKOCTU
M3MeHeHue arperatHbIX COCTOSIHMW BEILECTBA: TUIABJICHHUE U
2.1.16
KPUCTAITU3AITNS
2.1.17 [IpeoOpazoBanue FHEPTUHU B Pa30BBIX MEPEX0IaX
2.2 TEPMO/JNHAMUKA
221 TemioBoe paBHOBECHE U TEMIIEpATypa
222 BHyTpeHnHsis sneprus
Tennonepenavya kak croco0 WU3MEHEHUs BHYTPEHHEH SHEPTHH
2.2.3 0e3 coseprieHus: paboThl. KOHBEKIHsA, TETUIOMPOBOIHOCTD,
U3ITy4YeHUE
KosuecTBO TENMNIOTHL.
VY nenpHas TEMIOEMKOCTh BELIECTBA C:
224
Q = cmAT
VY nenwpHas Temora napoodpazoanus L Q = Lm.
2.25 VY enbHas TermoTa miasieHus A Q = Am.
VYaenbHas TeroTa cropanus Torusa : Q = gm
DnemeHTapHas paboTa B TEPMOANHAMUKE:
A =pAV
2.2.6

Brruncnenue pabothl o rpaduky mnpoiecca Ha PV-guarpamme




[lepBblil 3aKOH TEPMOJAMHAMUKH :

Q12 =AUyz + A1y = (Uy; — Uyp) + Aqz

2.2.7
Annabara:

Q12 = 0= Ay, = (U; — Up) =AUy,

2.2.8 Bropoii 3akon Tepmonunamuki. HeobpaTtumelie poriecchl
[TpuHMne! neiicteus TernoBbix MamuH. KIT/I:
Maxkcumansnoe 3Hauenue KIT. [ukn Kapno:

T.. —-T T
2.2.10 ma\'f‘l:]’lKM =u=1—ﬂ
T T

VYpaBHeHHE TEIIOBOTO OanaHca:

2.2.11
Ql + QZ +Q3+= O
3 SJIEKTPOAMMHAMUKA
3.1 DJIEKTPUYECKOE I1OJIE

DJIeKTpU3anusa Tl U €€ MPOSIBICHUS. DNEKTPUUECKUN 3apsii.

311 JIBa Buga 3apsima. DIEMEHTAPHBIM AJIEKTPUUECKUN  3apsi.
3aK0H COXpaHEHHUs IECKTPUIECKOTO 3apsiaa
B3aumogeiictBue 3apsiio. Toueunsie 3apsiibl. 3akoH Kynona:
B OJHOPOJHOM BEIIECTBE C TUAJICKTPUUCCKOM
MIPOHUIIAEMOCTBIO

3.12 €

F=k|{?1|'|‘]: _ 1 _|‘-'_?1|' 4,
e’ 4meg, 17
313 OnekTpuueckoe Tmone. Ero geiicTBue Ha 3IIEKTpUUECKHE
o 3apsiJibl
3.14 Hanpspk€HHOCTD IEKTPUYECKOTO MOJIS:




-

. F

qnpoﬁﬂb{ﬁ
[Tone Toyeunoro 3apsiaa:
q
E.=k—
r rz
i)
OZHOPOIHOE IIOJIE:
E = const.

KapTunsl 1uHUN HaNps>KEHHOCTH ATUX TOJICH

3.15

IloTeHIMaILHOCTH SJICKTPOCTATUYCCKOI'O I10JIA.

Pa3zHoCTh MOTEHIIMATIOB 1 HANIPSIHKEHUE:
A1z = q(P1 — ¢2) = —qAp = qU.

HOTCHI_[I/IaJ'IBHaSI BHGpFI/Iﬂ 3ap>ma B BJIeKTpOCTaTI/I‘IeCKOM I10JIC.
W =q¢

IloTenmuan QJICKTPOCTATUYCCKOI'O IMOJIA:

o=2
T q

CBs3b HaHpH)I(éHHOCTI/I oJjist U pPa3HOCTU IMOTCHLUAJIOB IJIA

OJTHOPOJIHOTO 3JIeKTpocTaTryeckoro mosst: U = Ed

3.16

[TpuHIMI CyneprO3UIIUH STEKTPUUECKUX TOJeH:

E=E1+E2+,¢ = ¢1+¢2+

3.1.7

HpOBOJIHI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIC.
Ycnosue paBHOBECUS 3apA10B: BHYTPHU IIPOBOJHUKA
Et=0

, BHYTPH U Ha MMOBEPXHOCTH MPOBOJHHUKA ( = CONSt




JIMBNIEKTPUKA B 3JIEKTPOCTATHYECKOM ToJie. uanmekTpudeckas

3.1.8
MIPOHHUIIAEMOCTH BEIIECTBA €
Konnencarop. D51ekTpo€MKOCTh KOHIEHCATOPA:
q
C=—
U
3.1.9 .
DIEeKTPOEMKOCTD IJIOCKOTO KOHJEHCATOPA:
£€pS
=g~ 6
[TapannensHOE COeTMHEHNE KOHIEHCATOPOB:
q=1q +QZ+---'U1 = UZ =---rCnapaJm - Cl + C2+
3.1.10 [TocnenoBarenbHOE COETMHEHUE KOHIEHCATOPOB:
U=U+U A S S
= U1 2---:Q1—QZ —...,CHOCH—Cl CZ .
DHeprus 3apsHKeHHOTO KOHEHCATOpA:
3.1.11 y o _cvt_ ¢
2 2 2
3.2 3AKOHBI TTIOCTOAHHOI'O TOKA
Cua Toka:
7-2q
3.2.1 At 40
[TocrosiaHbIA TOK: | = const
Jlnst moctosiHHOTO TOKA ( = It
392 VYcnoBus CylecTBOBAHMS 3JIEKTPUUECKOTO TOKA.
o Hanpsixenne U u 3JIC E
3akoH Oma 15 ydacTKa Lenu:
3.2.3 [ = u
"R
394 DIIEKTpUYECKOE CONPOTHUBIICHHUE. 3aBUCUMOCTh

COIIPOTUBJICHHUA OJHOPOAHOIO MPOBOAHMKA OT €T0 [JJIWHBI U




CCUCHMUA. YJIGJ'II)HOC COIIPOTUBJICHHUE BECIICCTBA.

l
R:pg

3.2.5

Hctounuku Toka. 9J1C ucTouyHnKa TOKa:

ACTOpOHHI/IXCI/I.H

q

E =

BHyTpeHHee conpoTuBIEHNE UCTOYHNKA TOKA

3.2.6

3akoH OMa aJi11 OJHOW (3aMKHYTOM) 3JeKTpuueckoi uenu: E

= IR + Ir, otkyna

3.2.7

[TapannensHoe coeMHEHHE TIPOBOJHUKOB!
I=11+12+..,Ul=U2=..,
1 1 1

=—+—..
Rnapaml Rl RZ

[TocnenoBarenbHOE COCTMHEHUE MPOBOTHUKOB:
U=Ul+U2+.,11=12=..,
RHOC}I = R1 + R2+

3.2.8

Pabota anextpuueckoro Toka: A = [ULt.
3akon Jlxxoynsa — Jlenmna:
Q =I?Rt

Ha pesucrope

U2
R:Q=A:12Rt=IUt=7t




3.2.9

MOIIHOCTh 3IEKTPUIECKOTO TOKA:

Ad
P=— =IU

At Ar—(
TermoBast MOIITHOCTB, BBIAEISEMAs HA PE3UCTOPE:

P=PR=2=1U
R

MoIIHOCTh HCTOYHHKA TOKA:

3.2.10

CBOOOJIHBIE ~ HOCHUTENM  JJIEKTPUYECKUX  3apsJoB B
IIPOBOJHHUKAX.  MexaHuW3Mbpl  NPOBOAMMOCTH  TBEPABIX
METaJUIOB, PAacTBOPOB M pPAacCIUIaBOB DJICKTPOJIMUTOB, TIa30B.

IonynpoBoauuku. 11omynpoBOgHUKOBBIN U0

3.3

MAI'HUTHOE ITIOJIE

331

Mexannyeckoe B3aUMOJIEUCTBUE MarHUTOB. MarHuTHoOe MoJie.
Bexrop MarauutHOM wuHAyKiuu. [lpuHnun cyneprno3unuu

MarHUTHBIX IIOJICH:

B = B]_ +B2+...

JIluann wHAYKOMKA MarHuTHOro mnosis. KaprtuHa nUHMM
WHIYKIUU MAarHUTHOTO OJIS IIOJIOCOBOT'O u

HO,Z[KOBOOGPEBHOFO IIOCTOAHHBIX MarHuToOB

3.3.2

OnbIT 3pCTez[a. MarsutHoe II0jie IpOBOAHHMKA C TOKOM.
KapTI/IHa JIMHHI HHAYKOUHW MArdvuTHOrO IIOJit AJIMHHOI'O
npsAMOro ImpoBOJHUKA U 3aMKHYTOT'O KOJIBIIEBOTO ITPOBOAHHKA,

KaTylIKu C TOKOM

3.3.3

Cuna Amrniepa, €€ HanpaBJIE€HUE U BEIUYMHA!
F4 = IBlsina

, TAC O — YI'oJI MCXKAY HAIIPaBJICHUEM ITPOBOAHUKA U BEKTOPOM

>

B

3.34

Cuna JlopeHiia, e€ HanpaBJICHUE U BEJIMYUHA:

Fop =1 q | vBsina




/1€ 0 — YToJl MEX]ly BEeKTOpaMu

-

B

. Z[BI/I)KCHI/IG 3ap;1>1<eHH0171 qaCTullbl B OJHOPOAHOM MAarHuTHOM

II0JIC

3.4

OJIEKTPOMATHUTHASA MHAYKOUA

IloToK BEeKTOpa MarHUTHOW MHIYKILIVH:
® = B,,S = BScosa

34.1
3.4.2 SIBnenue snexTpoMaruutHON nHAYKIMK. DJ]C HHIYKIMH
3aKoH 3JI€KTpOMarHuTHON nHaykiuu dapanes:
AD
3.4.3 ]:'_'f = =—Q'
Af t
A=
D/1C MHAYKIUH B IPSIMOM MPOBOAHHUKE JATHHOM |,
JBUXKYIIEMCS CO CKOPOCTBIO
3.4.4 v
will

B OJIHOPOJHOM MarHUTHOM ToJje B:
| E; |= Blvcosa

, TJIe 0. — YTOJl MeXIy BeKTopoM B 1 HopMasbio




-

n

K IINIOCKOCTH, B KOTOpOfI JIC)KAT BEKTOPLI

>
-

lnv
; €CIIH
l
1L
B
, 1
v
TO
| E; |= Blv
3.45 [TpaBumno Jlenma
NHIyKTUBHOCTS:
L )
1
346 >um®=LI
Camounnykuus. 9/1C caMOMHIYKIMU:
A
E . =—L—| =-LI
Atly
DHeprusi MarHUTHOTO TOJIsI KATYIIKU C TOKOM:
LI?

3.5

SJIEKTPOMATI'HUTHBIE KOJIEBAHM 1 BOJIHBI

3.5.1




KonebarenpHbii koHTYp. CBOOOAHBIC AJIEKTPOMATHUTHBIE

KoJieOaHUs B UJICaJTbHOM K0JIe0aTeTbHOM KOHTYPE:
[9(1) = Guesin{ 0+ 0y

11[?:] =g, = g, cos( wt+qy) =1 cos(at + )

®opmyna TomcoHa:

T = 2nVLC
, OTKyJ1a
21 1
w=—==—
T +LC

CBs3b AMIUIUTYABI 3apdia KOHACHCATOPA € aMHHHTYI[Oﬁ CHIJIBI
TOKa IIpH CBO6OI[HI>IX SJICKTPOMAardHMTHBIX KOJICOaHUSAX B

nacajibHOM KoJie0aTeJIEHOM KOHTYpPEC:

Qe = —

C}

3aKoH COXpPAaHCHUSA DOHCPrunu B HACAILHOM KoJie0aTeIbHOM

KOHTYpe:
3.5.2
3.5.3 BriHyxkieHHbIe 3JIeKTpOMarHuTHbIE KosiebaHus. Pezonanc
Ilepemennsbiii Tok. Ilpon3BoacTBo, nepenaya U noTpediieHUE
3JIEKTPUYECKON SHEPTUU
o cu’ LI’ cu’_ LI
+ = mx = T2 — const.
2 2 2 2
CBolicTBa AJIEKTPOMAarHUTHBIX BOJIH. B3ammHas opueHTarus
BEKTOPOB B AJIEKTPOMAarHUTHOM BOJIHE B BaAKyyMe:
3.55 -
E1lBlc
356 [xana 3J€KTPOMAarHUTHBIX BOJIH. [Ipumenenue
9JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
36.1 [IpssMosMHETHOE pAcCIpPOCTPAaHEHHE CBETA B  OJHOPOJHOU

cpene. Toueunsiit uctouHuk. Jlyu cera




3.6.2

3aKOHbBI OTPa’KEHHUS CBETA.

a=p

ol B

ST

3.6.3

[TocTpoenue n3o0paxeHu# B IIIOCKOM 3epKajie

3.6.4

3aKOHbI IPEJIOMIICHUS CBETA.

[Ipenomnenue ceera:

nysina = n,sinf.

AOCOIIOTHBINM MOKa3aTeIb MMPCIOMJIICHUA:

C
Nagec = ;

OTHOCUTENBHBIN TTOKA3aTENb MPETOMICHHUS:
np 1

nOTH
1 D2

Xox J1ydeil B mpu3Mme.
1"1 = 1'2 - 1?1}.1 = .”2}.2
CoOTHOLIIEHHE YacTOT M COOTHOUIEHHWE JUIMH BOJIH TMpHU

nepexoac MOHOXpPOMATUICCKOI'O CB€TA UCPEC3 I'PaHUILY pPa3aciia

JIBYX ONTUYECKUX CPEJ:

3.6.5

[lomHOE BHYTpEHHEE OTpaKEHHUE.

[IpenenbHbI yroi MOJIHOTO BHYTPEHHETO OTPaKEHUS:




. n;
Smanp ==
Norw nq

C06I/Ipa10u1ne U paCCCUBAIOIINC JIMH3BI. Tonkas nuH3a.

cDOK}ICHOC pPacCTOSAHUEC U OIITHYCCKAsA CUJIa TOHKOM JIMH3HI;

3.6.6 D= !
. 0 - F
®opmysia TOHKOM JIMH3bL:
1 N 1 1
d f F
VBenuueHue, JapacMoe JIMH30M:
h 111
F = —_= —
H d
3.6.7
d T
]
H F
F\ h
R
B ciyuae paccenBaroniei TMH3bI:
D0 = F =—=0,
3.6.8
coh 1L
H d

Xox Jyda, IpOLIEAIETO JIMH3Y IO IIPOU3BOJIBHBIM YIJIOM K
e¢ rmaBHOM ontudyeckod ocu. I[locTpoeHne u300paskeHMMA

TOYKHU U OTPE3Ka prlMOfI B c061/1pa}01111/1x U pacCcCruBarOMux




JIMH3aX U UX CUCTEMax

dotoanmapaT Kak onTHueckuil nmpubop. ['ma3z kak onTuyeckas

3.6.9
cucrema
Nutepdepenius cBera. KorepeHTHbIE HCTOYHUKU. Y CIOBUSA
HaOJI0IeHUS MaKCHMYMOB u MUHUMYMOB B
UHTEp(PEpPEeHIIMOHHON  KapTMHE OT  JIBYX  CHH(pa3HBIX
KOT€PEHTHBIX HCTOYHHKOB:
3.6. “
A
MaKCIIMYMBI — A=2m—, m=0,£1.£2.£3
v
MITHIMYMEI — .-1'=.={2m+1_];, m=0,£1,+2 +3 .
Judpaknus cBera. JludpaknwoHHas peméTka. YCIOBHE
HAOJIOZICHNST TJABHBIX MAaKCHMyMOB TIpM  HOPMAaJBHOM
MaJICHHd MOHOXPOMAaTHYECKOTO CBETa C JUTMHOW BOJHBI A Ha
elméTKy ¢ nepuoaoM d:
3.6.11 P Y P
dsing, =mA,m=0,+/-1,+/-2,+/-3,...
3.6.12 Jucnepcus cera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M
411 ['mnoteza M. Ilnanka o kBanTax. ®opmyna [lnanka: E = hv
®otonbl. DHeprus GoToHa:
E=hv="52
=hv=—=pc
4.1.2
Nmmynse doToHa:
_E h h
p= c ¢ A
4.1.3 dotoaddext. Ombrtel A.I'. CroneroBa. 3akoHb! hoTodddhekTa
4.1.4 Ypasaenue DitHIITeHA 17151 PoTodPdeKTa:




E(I)OTOHa = ABbIXOﬂa + EKHHmax'

rae ,
hc
E¢0T0Ha =hv = 7'
hc
ABbeoaa = hv}cp = 1
Kp
2
MV~ max
Evunmax = 2 = eUsay

415

JlaBneHue cBerta.
JlaBiieHHE CBETA HA MOJTHOCTHIO OTPAXKAIOIILYIO IIOBEPXHOCTh U

Ha IMOJIHOCTBIO MOTJIOMAI0IIYIO ITOBEPXHOCTDH

4.2

OU3NKA ATOMA

421

4.2.2

[Inanerapnast MoJiesTb aTOMa

[Toctynatel bopa. U3nydenune u mornomnieHue (HOTOHOB MpHU
Mepexo/ie aTOMa ¢ OJJHOTO YPOBHS YHEPIMU Ha JAPYroi:

hv, . = he =|E, -E

mr -
Y

™ |

4.2.3

JIuHeiyaThie CIEKTPHI.

CrexTp ypoBHEN 3HEpPruu aToMa BOJOPOJIA:

_ -1363B

e

E

"

, n=1,23 _.
n

4.3

43.1

OU3NKA ATOMHOI'O AIPA

Hyknonnass monens sanapa ['eiizenOepra — lBanenko. 3apsn

sapa. MaccoBoe 4HucIo gapa. H3oT1omnsl

4.3.2

PannoakTUBHOCTb.




Anbda-pacnaz;
A A4 4
7 X—>5Y+ ;He

bera-pacnan.

DeKTpOHHBIN B-pacna;

A A 0~
s X—= Y+ je+v,

[To3utponHsIii B-pacnan:
A A 0=, .,
sX—=2 Y + e+ v,

I'amma-usiyuenue

3akoH pPaauOaKTUBHOI'O pacraaa:
-t

4.3.3

ITycts M — Macca pauoakTUBHOIO BelecTBa. Torna

-t
m(t) =mgy*2T

4.3.4 Anepusle peakunu. JleneHre U CUHTE3 SAEp




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

» ®usuka. Mexanunka, 10 knacc/ Makunies I'.51., CunskoB A.3., O0mecTBO ¢
OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA »; AKIIMOHEpHOE 0OIIECTBO
«M3marensctBo «lIpocBemenue»

» ®usuka. MonekymsipHas ¢pusuka. Tepmoaunamuka, 10 xkinace/ MskuieB
I'.41., CunsikoB A.3., OO011ECTBO ¢ OTPaHUUYEHHON OTBETCTBEHHOCTHIO
«IPODAY; AknonepHoe odmiectBo «M3aarenscTBo «IIpocBemnienre»

» duszuka. Onrtuka. KeanroBas pusmka, 11 knacc/ Makumies I'.5., Cunsikos
A.3., O01mecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO «J[PODA »;
AxumonepHoe obmectBo «3narensctBo «IIpocBenieHue»

» duzuka. Dnexkrpogunamuka, 10-11 kinaccesl/ Msikuies I.51., CunsikoB A.3.,
OO6u1ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «JIPODA»; AKiIMoHepHOE

obmectBo «M3marensctBO «lIpocBemenue»

METOANYECKUE MATEPUAJIBI VIS YYUTEJIA

1. Meroguueckue pexkomenaanuu k yueonukam I'. 5. Msikumesa,
b.b.byxosuesa, H.H.Corckoro «®u3zuka. 10knacc» n «®dusuka. 11xmace»
Agt. H.H. Tynsku6aesa, A.D. [lymkapes Mocksa, «IIpocsemenue»

2. Yuebnuk ¢usuku 10 xkmacc. Aptopsl: I'.4. Mskumes, b.b. bByxosues, H.H.

Corckuii. U3patensctBo «IIpocBemienue» 2019 r



3. Yuebnuk ¢usuku 11 kimacc. Apropsl: I'.S1. Mskumes, b.b. Byxosues, H.H.

Corcknit. U3narensctBo «IIpocBemenue» 2019 r

MU ®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETH
HUHTEPHET

1. http://nsportal.ru - conmansHas ceTh paOOTHUKOB 0OPa30BAHHSI.

2. http://markx.narod.ru/pic/ - ¢pusuka B mkorie.

3. http://festival. 1september.ru/articles/ - ¢pecTrBap negarornyeckux uac
«OTKPBITBIN YPOK».

4. http://www.fizika.ru/ - caliT mist yaureneit GU3NKH U UX YICHUKOB.

5. http://www.physics.ru/ - maTepuansl o pu3mKe.

6. http://www . ege .edu.ru - uapopmarmonssii mopran EI'D.

7. http :// school - collection . edu . ru / - equnas xomiekius [JOP

8. http:// fipi.ru



