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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢Qu3uke Ha YpPOBHE CpeIHEro OOIIero o00pa3oBaHUS
pa3paboTaHa Ha OCHOBE TOJIOXKEHUU W TpeOOBaHUN K pe3yjbTaTaM OCBOCHUS
OCHOBHOM 00pa3zoBaTenbHOM MporpamMmsbl, mpeactaBieHHbix B GI'OC COO, a
Takxke ¢ yuérom denepanbHoi pabodeil mporpamMmmbl BocnuTanus u Konuenuuu
npenoaBanus yuyebnoro npenmera «dusuka» B 00pa3oBaTEIbHBIX OPraHU3AIUIX
Poccuiickoii ~ ®enepauuu,  peaqu3ylONIMX  OCHOBHBIE  OOpa30BaTelIbHBIC
POTPaMMBL.

[Iporpamma no gusuke onpenensier o0s13aTeIbHOE NTPEIMETHOE COIepKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIEA0BATEIbHOCTh U3yUYEHUs TEM U Pa3/IesioB
y4eOHOro mpeaMeTa ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPUIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro TpOIEecca, BO3PACTHBIX OCOOCHHOCTEH  OOy4YaroIIMXCA.
[Iporpamma mo ¢Qusuke Aa€T TPENCTaBICHUWE O IMENAX, COAEpNKaHWHU, OOIeH
cTpareruu OOydYeHHUs, BOCHHTAHHUA M PA3BUTUS OOYYAIOIIMUXCS CpelCTBaMU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yuenne xypca ¢usuku yriayOIE€HHOTO YPOBHSI TO3BOJISIET PEAM30BATh
3a1aun nMpodeCCHOHANBHON OpUEHTAIIMH, HAIIPaBICHO Ha CO3JaHUE YCIOBUN IS
IPOSIBJICHHUSI CBOUX HMHTEIUICKTYAJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXIbIM
oOyyJaronmmcsi, KOTOpble HEOOXOIUMBbl JUIsl MPOAOKEHHS O0Opa3oBaHHS B
OpraHu3alusIX MNpoPecCHOHANLHOIO O0pa30BaHUsI M0 Pa3JIUYHBIM  (PUHUKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIIUATbHOCTSM.

B nmporpamme mno ¢Qusuke omnpenensroTcs IUIAHUPYEMBIE pE3yJbTaThl
OCBOEHUSI Kypca (PU3NKK Ha YPOBHE CPEAHEr0 O0IIero o0pa3oBaHus: JIMYHOCTHbIE,
MeTanpeJMeTHble, MpeaMeTHble (Ha  yrayOonéHHom  ypoBHe).  Hayuno-
METOJ/IOJIOTUYECKON OCHOBOM JJisi pa3pabOTKu TpeOOBaHWI K JUYHOCTHBIM,
METaNnpeIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOydYaroluXcs, OCBOMBIIUX
nporpaMmy 1o (HU3MKE Ha YpOBHE CpEIHEro oOlero ooOpa3oBaHus Ha
yriyOJIEHHOM YPOBHE, SIBIISIETCA CUCTEMHO-AESITEIIbHOCTHBIN MOIXO/.

[Tporpamma o Gpu3MKe BKIIIOYAECT:

IUIAaHUPYEMBbIE PE3yJIbTaThl OCBOEGHHS Kypca (PU3UKM Ha yriayOJE€HHOM
YPOBHE, B TOM YHCJIE€ IPEJAMETHBIE PE3YJIBTATHI IO F0J1aM 00YUYEHUS;

conepxanue yueoHoro npeamera «duszuka» mo rogam o0ydeHus.

[Iporpamma 1o ¢u3NKe HMEET NPUMEPHBIA XapakTep U MOXET OBITh
UCIOJIb30BaHA YUUTENAMU (DU3UKHU ISl COCTABIICHUS CBOUX pabOYHUX IPOrPAMM.

[Iporpamma no gu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENCH U
NpPEAOCTaBIsCT BO3MOXKHOCTH IS pealii3alid Pa3IMuHbIX METOAUYECKUX
NOAXOJI0OB K TMpENnojaBaHuI0 (PU3NKU Ha YTIyOJIEHHOM YpOBHE IMpHU YCIOBUU
cCoXpaHeHHUs 00s13aTeIbHON YacTu co/iepKaHusl Kypca.



®du3nka Kak Hayka O HauOosiee OOIIMX 3aKOHAX TNPHUPOABI, BBICTYNAs B
KayecTBe y4eOHOIo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHU# 00 okpy:xatouieM Mupe. [IIkoabHbIN Kypc (GU3UKHU — CHCTEMOOOPa3yIOIIHiA
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB M SBJICHHMH, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuszuyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUM OINpeNenuyio Xapakrep W OypHOe pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHUH B cdepe SHEpPreTUKd, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TOJIyYEHHUsI HOBBIX MAaTEpUaJOB C 3aJaHHBIMM CBOWCTBaMHU. M3yueHue
(u3MKM BHOCUT OCHOBHOM BKJIaJ B (DOPMHPOBAHHUE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa o0ydyaromierocsi, B pOpMHUpPOBAHUE YMEHUN MPUMEHSATHh HAyYHBIN
METO/] IO3HAHUSI ITPH BBITOJIHEHUU UMH Y4€OHBIX UCCIICJOBAHUM.

B ocHoBY kypca pusznku Ha ypoBHE cpeiHero o0iero oopa3oBaHus MOJI0KEH
P UaeH, KOTOPBIE MOKHO PACCMAaTpUBATh KaK IMMPUHLUIIBI €0 IOCTPOEHUS.

Hoea uyenocmnocmu. B COOTBETCTBUHM C HEM KypC SBISETCS JIOTHYECKU
3aBepUIEHHBIM, OH COAEPHUT MaTepuaj U3 BCEX pa3lieioB (PM3UKH, BKIIIOYAET Kak
BOIIPOCHI KJJACCUYECKOM, TAK U1 COBPEMEHHOM (DU3HKHU.

Hoea cenepanuzayuu. B CcOOTBETCTBUM C HEW Marepuasn Kypca (pU3MKu
o0bequHEH BOKpYr ¢usnueckux Teopuil. Benmymmm B Kypce siBIsieTcs
(opMupoBaHUE MpPENCTaBICHUN O CTPYKTYpPHBIX YPOBHSIX MAaTE€pHH, BELIECTBE U
noJIe.

Hoea zymanumapuzayuu. EE peanuzauuys mnpeanonaracT HCMOJIb30BAHUE
TYMaHUTapHOIO THOTeHIuana (U3MYeCKOil HayKH, OCMBICIIEHHUE CBS3M pa3BUTHUS
¢u3ukun ¢ pa3BUTHEM oOOIIecTBa, a TakKke€ C MHPOBO33PEHUYECKUMH,
HPAaBCTBEHHBIMU H 3KOJOTHUYECKHUMHU MTPOOIEMaMHU.

Hoea npuknaonou nanpaenennocmu. Kypc uszuku yriy0iaEéHHOTO ypOBHS
MpEANnoaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTHUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpU M 3akOoHOB. [Ipu sTOM paccmarpuBaroTcs Ha
YpPOBHE OOHIMX MPEACTABICHU M COBPEMEHHBIE TEXHUYECKUE YCTPOMCTBA, WU
TE€XHOJIOTHUH.

Hoea 3konocuzayuu peanusyercs IOCPEICTBOM BBEICHUS DIIEMEHTOB
colepKaHUs, IOCBSIIEHHBIX OSKOJOTMYECKHM IpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke OOCYKIEHUs
po0JIeM pallMOHATIBLHOTO MPUPOIONOJIB30BAHUS U HKOJIOTMYECKOM 0€3011acCHOCTH.

OcBoeHue conepkaHus IporpamMmsl 1o (PU3HUKE JOHKHO ObITh MOCTPOECHO HA
OPUHIMIAX CHCTEMHO-IEATEIbHOCTHOIO noaxoaa. s gpusuku peanuzanus 3THX
OPUHIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUU CAMOCTOSITEIBHOIO IKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIOIIEro ¢akropa yudeOHoro mpouecca. ns yrayOGiaéHHOro
YPOBHA — O3TO CHUCTEMAa CaMOCTOSTENBHOIO YYEHMYECKOI'O JOKCIEPUMEHTA,



BKJIIOYAIONIETO (DPOHTAIbHBIE YYEHHUYECKHE OIBITHl NP HU3YYEHUH HOBOTO
Marepuana, JadoparopHbie pabOThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crnocoba peanu3auuMud (U3MYECKOro TMpakTukyma. B mepBom ciydae
MPaKTUKYM mpoBoauTcs jubo B koHie 10 u 11 kmaccos, nubo mocie mepBoro u
BTOPOTO TOJNYTOAUN B KaXJIOM M3 O3THUX KiaccoB. Bropol cmocod — 3To
UHTErpanus paboT MpakTUKymMa B CHUCTEMY JIa0OpaTOpHBIX paboOT, KOTOpbIC
IPOBOJATCA B Mpolecce u3ydeHus paszzaena (temsl). [Ipu stom mojn padotamu
IPAaKTUKYyMa IOHMMAETCSl CaMOCTOSITENIBHOE MCCIIEI0BAaHUE, KOTOPOE IMPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IMIEHHOTO BH/1a 0€3 MOIIaroBoii HHCTPYKITUH.

B nmporpamme mno (¢usnke cuUcTeMa YYEHHYECKOro HKCIIEPUMEHTA,
1ab0paTOpHBIX pabOT M MPaKTUKyMa MpENICTaBlIeHAa €IMHBIM IepeyHeM. Brioop
TEMATUKU U1 3TUX BUJAOB YUEHHYECKUX MPAKTUYECKUX PabOT OCYLIECTBIIAETCS
YYaCTHHKaMHU 00pa30oBaTEIbHOrO MPOLEcca UCXOs U3 OCOOEHHOCTEN MOYPOYHOIO
IUIAHUPOBAHUSI W OCHalleHus KabuHeta Qu3uku. I[lpm sToM obOecrneunBaeTcs
OBJIaJICHHE OOYYAIOIIMMHCS YMEHUSMU TMPOBOAWTH TNPSIMbIE M KOCBEHHBIE
U3MEPEHMsI, UCCIIEeOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEJIMYUMH U MOCTAHOBKY
OMBITOB MO MPOBEPKE MPEAJIOKEHHBIX THIIOTES.

bonpiioe BHUMaHuE YyAENSETCS PEUIEHUI0 PACYETHBIX U KaueCTBEHHBIX
3anay. [Ipu aToM JUIst pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCA 33Jla4l C SIBHO
3aIaHHON W HESBHO 33/IaHHON (PU3MUYECKOU MOJIETIBIO, MO3BOJISIIOIINE TTPUMEHSIThH
U3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasliesia Kypca, Tak U
UHTErpUpys NMPUMEHEHUE 3HAHUI U3 pa3HbIX pa3/esioB. JJis KayeCTBEHHBIX 3a/1a4
OPUOPUTETOM SIBIISAIOTCA 3aJaHMsl Ha OOBACHEHHUE/NpelCKa3aHue IPOTEKaHus
¢dbu3ndecKuX SBIECHUN W MPOIIECCOB B OKPYKAIOIIEH XKU3HU, TpeOyromme BbIOOpa
du3nyecKoil MOAeNH Al CUTYalluu MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusimu PI'OC COO k MarepualbHO-
TEXHUYECKOMY OOECIEeUYeHHI0 y4eOHOTo mpoliecca Kypc (pu3uku yriryOI€HHOTro
YPOBHSI HAa YPOBHE CPEIHEro 00IIero 00pa3oBaHus JOJIKEH N3YYaThCS B YCIOBUAX
npeaMeTHoro kaOuHera. B kaOuHere (U3MKKM AOKHO OBITH HEOOXOAMMOE
nabopaTopHoe O0O0OpYyJOBaHUE JMJiS BBINOJTHEHUS YKa3aHHBIX B Iporpamme Io
busrKe YYEHUYECKHUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyma, a
TaKXKe IEMOHCTPAIMOHHOE 000pyT0BaHHE.

JleMoHCTpanimoHHOE 00OpyJIoBaHuE (GopMuUpyeTcss B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH U  OOECHeYMBaeT IMOCTAaHOBKY
HNEPEYUCIICHHbIX B IporpaMme Mo (U3HMKE KIIOYEBBIX JEMOHCTpAlMiA s
UCCJIEIOBAHMUSI  M3y4YaeMbIX  SIBJIEHMH M  MPOLIECCOB, JMIUPHUYECKUX U
(yHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 00OpynOBaHHE MJII YUYEHUUYECKHX MPAKTHYECKUX padboT
(GopmMupyeTcss B BHJIE€ TEMaTHUYECKMX KOMILJIEKTOB M OOECreuMBaeTcs B pacuére



OJIHOTO KOMIUJIEKTa Ha JABYX OOydJarommuxcsi. TeMaTH4ecKHe KOMIUIEKTHI
7a00paTOpHOTO OOOPY/IOBAHUSL JIOJKHBI OBITh IMOCTPOEHBI HA KOMILIEKCHOM
UCTIONb30BAaHUU AHAJIOTOBBIX W IH(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENHHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpaTOPUH.

OCHOBHBIMU TEJISIMU U3Y4eHHS GUBUKHU B 00111eM 00pa30BaHUHU SIBIISIIOTCS:

dopmMupoBaHre HUHTEpeca M CTpPEeMJICHUS OO0y4Jaromxcs K HaydHOMY
U3YYCHUIO TPUPOIBI, PA3BUTHE WX HHTEUIEKTyaIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHUM O HAYYHOM METOJIe MO3HAHHWS U (HOPMHUpPOBAHUE
MCCIIEIOBATENFCKOTO OTHOIIIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

(dbopMHUpOBaHKE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa MU3y4YeHHUs] OCHOB
CTpOEHHUS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dopmupoBaHre yMEHUI OOBSACHATH SBJICHUS C UCMOJIb30BaHUEM (PU3MUECKHUX
3HAHWU U HAYYHBIX IOKA3aTEIbCTB;

dbopMUpOBaHUE MPEACTABICHUM O poiM (PU3MKU 7 Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MpPEACTaBICHUM 0 BO3MOXHBIX  cdepax  Oyayuen
npoeCCUOHAIBHONW  IESATEIbHOCTH, CBS3aHHBIX C (DU3UKOW, MOJATOTOBKA K
nanbHeieMy 00y4eHUIO B 3TOM HalpaBlICHUU.

JlocTuKeHHe 3TUX Lened oOecredrBaeTCsl pelieHueM CIeIyIoMMX 3ajad B
npoiiecce u3yueHus Kypca GU3MKU Ha YPOBHE Cpe/IHEero 00111ero o0pa3oBaHus:

npUOOpPETEeHNE CUCTEMbI 3HAHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSIpHyr  (usuky,
ANEKTPOMHAMHUKY, KBAHTOBYIO (DM3HKY H DJIEMEHTHI aCTPO(DU3HUKY;

dopmMupoBaHre YMEHUI MPUMEHSITh TEOPETHUECKUE 3HAHUS ISl 0ObICHEHUS
bu3HYeCKuX SIBICHUN B MPUPOJE W JUISI TPHUHITHS TPAKTUUCCKUX PEIICHUN B
MOBCEHEBHOM KU3HU;

OCBOEHHE CMOCOOOB pEHICHUS pa3WyHBIX 3aJad C SIBHO 3aJaHHOU
(¢u3nuecKkol MOAENbI0, 3a/ad, MOAPa3yMEBAIOUIUX CaMOCTOSITEIIBHOE CO3/JaHHE
dusznyeckol MoJenH, aJeKBATHOW YCIOBUSIM 3a/Jauyd, B TOM YHCIE 3ajlay
UHKXEHEPHOTO XapaKTepa,

NOHNUMaHuEe (U3NYECKUX OCHOB M TIPUHIIUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHUECKUX MPOIIECCOB, MX BIHSIHHS Ha OKPYKAIOIIYIO CPENY;

OBJIAJICHHE METOJIaMU CAMOCTOSITEILHOTO TUJIAHUPOBAHMUS M IPOBEACHUS
bu3nUecKkux IKCIEPUMEHTOB, aHalIW3a W HHTEpIpeTaluud  uHOOpMaInHy,
OTIpeieNIeHUs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

CO3/IaHME€ YCIOBHMA JIA Pa3BUTHS YMEHHH MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU J1€ATETbHOCTH;



pa3BuTHE HHTEpeca K chepam nmpodeccrnoHaTbHOU AESTEIBPHOCTH, CBI3aHHOU
¢ GU3HKOIL.

B cootBerctBun ¢ TtpeboBanusimu OI'OC COO yriyOni€HHBIA YypOBEHb
u3ydeHus: yudeOHoro mnpeamera «®Pusznka» Ha YpPOBHE CpEAHEro OOIIEeTo
oOpazoBaHusi BbIOMpaeTcs OOYYaAIOUUMUCA, I[UIAHUPYIOIMIMMH MPOAOIKEHUE
00pa30oBaHUs MO CHEUUATBHOCTIM PU3HKO-TEXHUYECKOTO MPOPUIIL.

Ha wsydenue ¢usuku (yray06aéHHBIA YPOBEHB) HA YPOBHE CPEAHEro o0Iero
oOpazoBanus orBoautTcs 340 dacoB: B 10 knacce — 170 yacoB (5 4acoB B HEACIIO),
B 11 xnacce — 170 yacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamme 1o (U3MKE IMEpeueHb JIa0OpaTOPHBIX U

NPaKTUYCCKUX padOT SBISIETCS PEKOMEHIOBAHHBIM, YYHTENb JIEIaeT BBIOOD
IIPOBEJICHUS JIA0OPATOPHBIX PAOOT M ONBITOB C YYETOM WHIWBUIYATBHBIX
0COOEHHOCTEH 00yJarOIIMXCH.



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

Paznen 1. Hay4ynblid MeTO MO3HAHMSI IPUPO/IbI.

®dusuka — QyHAaMeHTaNbHAs HayKa o mpupoae. Hayunslit Mmetox mo3Hanus u
METO/IbI UCCIIeOBaHUs (PU3NUECKUX SIBICHUM.

DKCIIEpUMEHT M TEOopHus B Mpollecce IMOo3HaHUs Npupojabl. HalmroneHue u
AKCIIEPUMEHT B (PH3HUKE.

CrocoObl m3MepeHus (U3MYECKUX BEIMYMH (AHAJIOTOBBIE W IU(POBBIC
U3MEPUTEIIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYMKOBBIC CHUCTEMBI).

[TorpemHocTH  W3MepeHMH  (U3MYECKUX  BEJIUYMH  (aOCONIOTHAs M|
OTHOCHUTEJIbHASA).

MopenupoBanue GU3NYECKUX SIBICHUN M MPOIECCOB (MaTepuaibHas TOYKa,
a0OCOJIIOTHO TBEPJOE TEJIO, UJIealIbHAs JKUJIKOCTh, HWJEaJbHBIA a3, TOYECUHBIN
3apsin). ['unore3a. @u3nyuecKuil 3aKOH, TPAHUIIBI €70 TPUMEHUMOCTH. Dr3nUecKas
TEOpHSI.

Ponp u Mecto puzuku B (HOpMUpPOBAHUM COBPEMEHHOW HAyUYHOM KapTHUHBI
MHUpPA, B TPAKTUUECKOMN JEATEIbHOCTHU JIFOJEH.

Yuenuueckuii skcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenre cuiabl TOKa W HAINpsOKEHUS B IENMM IMOCTOSHHOTO TOKa NP
MOMOIIIM aHAJIOTOBBIX U IIU(POBLIX U3MEPUTEIILHBIX TPUOOPOB.

3HakoMCTBO ¢ IUppoBoH jdaboparopueit o ¢usuke. [Ipumepsl U3MepeHUs
(U3UYECKUX BEJIMYHUH MPU MMOMOIIHA KOMITBIOTEPHBIX JaTYHKOB.

Pa3nea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe JBUKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKCHUS.
Cucrema otcuéra.

[Ipsmast u oOpaTHas 3a/1aul MEXaHUKHU.

Paanyc-BexkTop MaTepuasbHOM TOYKH, €ro MNPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[Tepemerienue, CKOpoCTh (CpeAHsIE CKOPOCTb, MIHOBEHHasi CKOPOCTh) M
YCKOPEHUE MATEPUAJIbHOW TOYKH, UX NPOEKIMW HA OCH CHUCTEMbl KOOpJUHAT.
CiioxeHune nepeMenieHui 1 CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJITMHEMHOE JIBUKEHUE. 3aBUCUMOCTD
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MAaTEPUATbHOU TOUKH OT BPEMEHH M MX
rpadukH.

CBobOosHOe majzeHue. YCKOpeHue cBoOOgHOrO majeHus. JIBuxeHue Tena,
OpOIIIEHHOT'0 IOJT YIJIOM K TOPH30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHUSI MaTEpUaIbHON TOUKU OT BPEMEHU U UX TPAPUKH.



KpuBosmuneninoe  aBuxeHue. J[BUKEHHME  MarepualbHOM TOYKH 1O
OKPY>XKHOCTH. YTJIOBasi U JIMHEWHasi ckopocTh. [lepuoa u uvactora oOpaiieHusl.
LlenTpocTpeMuTenbHoe (HOPMAIBHOE), KacaTelbHOE (TAaHT€HLUAIBHOE) U MOJHOE
YCKOPEHHE MaTepruaIbHON TOUKH.

TexHuyecKrue YCTPOMCTBA W TEXHOJOTMYECKHUE MPOLECCH: CIUIOMETD,
JBW)KCHUE CHApANOB, LICMHBIC, IIeCTEpEHYAThIE U PEMEHHBIE Tepeaayd,
CKOPOCTHBIE JTU(PTHI.

Hemoncmpauyuu.

Mogenb cucteMbl OTCUYETa, WIITIOCTpAIUs KUHEMAaTHUYECKUX XapaKTEPUCTHUK
JIBYKEHUS.

Cnoco0bl ucciae10BaHusl IBUKEHU.

Nnnroctpanus npeaenbHOro Nepexoia U U3MEpEHNe MITHOBEHHOM CKOPOCTH.

[IpeobOpazoBanme IBMKEHUI C UCTIOJIB30BAHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pPa3peKeHHOM ITPOCTPAHCTBE.

HaGntonenue nBuxkeHusi Tena, OpOIIEHHOrO TMOJ YIjoM K TOPU3OHTY U
TOPU30HTAIBHO.

Hanpasnenue ckopocTu npu ABUKEHUU 11O OKPYKHOCTH.

[IpeoOpazoBanue yriioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHHE MyTeH, TPAGKTOPHM, CKOPOCTEM IBMIKEHHS OJHOTO U TOTO XKe
TeJla B Pa3HBIX CUCTEMAaX OTCUETA.

Yuenuueckuii sxcnepumenm, nabopamopnusie padomot, nPAKMUKYM.

N3ydeHne HEpaBHOMEPHOIO JABMKCHHS C LIEJbIO ONpEeSIEHUs] MTHOBEHHOM
CKOPOCTH.

N3MepeHne ycKopeHuUs Mpu NPSMOIMHEHHOM PaBHOYCKOPEHHOM JBUKEHHU
10 HAKJIOHHOM TIOCKOCTH.

Uccnenoanue 3aBUCUMOCTH TyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBUYKEHUU.

N3mepenne  yckopeHuss ~ cBOOOJHOrO  maAeHuss  (PEKOMEHIOBAHO
UCIIOJIb30BaHue U(PPOBOI Ta0OpaTOpPUN).

N3yuenne pABWXKEHUS Tella, OpOIIEHHOro ropu3oHTanbHO. [IpoBepka
TUIIOTE3bl O TPSMOM MPOMOPIMOHAIBHON 3aBUCHMOCTU MEXKAY JaJbHOCTBIO
MOJIETa ¥ HAYaJIbHOM CKOPOCTHIO TEa.

N3ydenue nBMKEHUS Tejla MO OKPYXHOCTH C TOCTOSHHOM MO MOMYJIO
CKOPOCTBHIO.

UccnenoBanue 3aBUCMMOCTH Tepuojaa oOpalieHusi KOHMYECKOTO MasiTHUKA
OT €ro napameTpoB.

Tema 2. lunamuxa.



[lepeii 3akoH Hprorona. MHepumanbHbie cuctembl otcuéra. [IpuHumn
oTHocutenpHOCTH ['anunes. HenHepuuanbHbie cucTeMbl OTCU€Ta (ONpeEneseHue,
IPUMEDHI).

Macca tena. Cuna. [IpyHuun cynepno3uimu Cuil.

Bropoi1 3akoH HeroToHa 15151 MarepruaabHONU TOUKHU.

Tpertuit 3axkoH HproTOHA U1 MaTepUaIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTCHHUS. OJKBUBAJICHTHOCTh T'PAaBUTALMOHHON W
VHEPTHON MacCCBhI.

Cuna TsokecTd. 3aBUCHMOCTh YCKOPEHHS CBOOOTHOTO TAJEHUS OT BBICOTHI
HaJl TOBEPXHOCTHbIO IUIAHETHI M OT reorpaduyueckod IMHUPOTHL. JIBuxKEeHUE
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemepa. [lepBas kocMuyeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Ttema, nBuxkyiierocs ¢
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpeHue. Cuila TpEHUS CKOJBXKEHUS U CUJIa TPECHUSA
nokosi. Koaddunmentr tpenus. Cuiia cONpOTHBIICHUS TpU JBWKEHUU Tea B
YKUAJIKOCTH WJIM Ta3e, €€ 3aBUCHUMOCTh OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKEHUS.

Jasnenue. ['mapocratnyeckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKME NPOLECCHI: IMOAIIMITHUKH,
JNBH>KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habmronenue nBu>xeHus: Tel B MHEPIIUATIbHBIX U HEMHEPIHUAIBHBIX CUCTEMAaX
OTCYETA.

[IpyuHLMIT OTHOCUTEIBLHOCTH.

Kauenne aByx HOWIMHAPOB WM MIAPOB Pa3HOM MACChl C OJUHAKOBBIM
YCKOPEHHEM OTHOCHUTEIIBHO HEMHEPIIMAIBHON CUCTEMBI OTCYETA.

CpaBHEeHHE  PaBHOJCHUCTBYIOUIEM  NPWIOKEHHBIX K TEIy CHUI  C
IPOU3BEICHUEM MACCHI T€JIa HA €T0 YCKOPEHUE B MHEPLUAIBHOM CHCTEME OTCUETA.

PaBeHCTBO cHil, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOICUCTBUSA TEIL.

N3mepenne mace 1o B3auMOJEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIbEME U MMAICHUU.

LlenTpoOeKHBIE MEXaHU3MBI.

CpaBHEeHUE CHII TPEHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenne paBHOEHCTBYIONIEH CUJT TIPU JBUKEHUU OpyCKa MO HAKJIOHHOMN
IIJIOCKOCTH.

[IpoBepka TUMOTE3bl O HE3aBUCUMOCTH BpPEMEHM JIBUKEHUA Opycka 0
HAKJIOHHOMW INIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MaccChl.



UccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYXUHE U
PE3UHOBOM 00pa3siie, OT X JeGopMaiinu.

N3yueHne NBUXKEHUSI CUCTEMBI TEJ, CBS3AHHBIX HUTHIO, IEPEKUHYTOU YEPE3
JETKui OJIOK.

N3mepenne koddduiinenta TpeHHs MO BETUYHHE YIIIOBOro Koddduimenrta
3aBucUMOCTHU Frp(N).

WccnenoBanue nBuxeHUs: Opycka MO HAKJIOHHOM IMJIOCKOCTH C NMEPEMEHHBIM
KOA(DUITEHTOM TPEHUSI.

N3yueHne nBrxkeHUs rpy3a Ha Bally C TPEHHUEM.

Tema 3. Cmamuxka meépoozo mena.

AGcomoTHO TBEpHoe Teno. IlocTymarenbHoe W BpallaTeIbHOE JIBUXKEHUE
TBEPAOro Tena. MOMEHT CHIIBI OTHOCUTEIIBHO OCH BpamieHus. [liedo cumbl
CroxeHue cull, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTu Tena.

Y cioBus paBHOBECUS TBEPAOTO TEA.

YcroitunBoe, HeyCTOWYMBOE, O€3pa3NTMUYHOE PABHOBECHE.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: KPOHILUTEWH,
CTPOUTEIIbHBIN KPaH, peIIETYATHIE KOHCTPYKIIHH.

Jemoncmpayuu.

YcnoBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnwie pabomot, npaKkmukKym.

HccnenoBanue ycinoBuM paBHOBECUSA TBEPHAOTO TEJIA, HMEIOUIETO OCh
BpAILICHUS.

KonctpynpoBanue KpOHIITENHOB U pACUYET CHJT YIIPYTOCTH.

N3ydenune ycTOM4nBOCTH TBEPAOTO TENA, UMEIOLIETO TIOMAb OITOPBL.

Tema 4. 3axonvl coxpanenus 6 mexaHuke.

Nmnynbc MaTepuanbHON TOYKH, CHCTEMBI MaTEpUaIbHbIX ToUeK. L{eHTp Macc
CHCTEMBI MATEPUAJIBHBIX TOYEK. Teopema 0 ABUKEHUH LIEHTPA Macc.

Nmmynbe criibl 1 '3MEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE IBUXKEHUE.

MoMeHT uMIlyJbca MarepuaibHOW TOUKH. [IpencraBieHune o coxpaHEeHHH
MOMEHTAa UMITYJIbCA B IEHTPAIBHBIX MOJISIX.

PaGota cunpl Ha MalloM M Ha KOHEYHOM mepemeiieHuu. [ 'paduueckoe
IpPEICTaBICHNE PAOOTHI CHIIBI.

MOIIHOCTH CHUJTBI.

Kunernueckass sHeprus MarepuanbHOW TOuku. TeopemMa 00 H3MEHEHUU
KMHETUYECKOW SHEPTrUU MaTepUAIbHON TOYKH.



[loreHnManbHplE W HENOTEHUMAJIbHbIE CWIBL. lloTeHuManbHas JHEPrus.
[ToTeHumanbHas 3HEprusi ynpyro aeopMupoBaHHON npyxkuHbl. [loTeHIManbHas
JHEprus Tena B OJHOPOJHOM TIpaBUTALMOHHOM moje. lloreHumanbHas sHeprus
TeJa B TPABUTAIIMOHHOM TI0JIe OJHOPOJHOTO Iapa (BHYTpH U BHeE miapa). Bropas
KOCMMYECKast CKOPOCTb. TpeThbsi KOCMUUYECKast CKOPOCTb.

CBsi3b pabOThl HEMOTEHUMAJIBHBIX CHJI C HM3MEHEHHEM MEXaHWYEeCKON
DHEPIrUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKON DHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHMS.

YpaBHenne bepHymnu Ui UACAIBHOW >KHAKOCTH Kak CJEICTBHE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU JHEPTHH.

TexHuyecKknue ycTpoMCTBa U TEXHOJIIOTMYECKUE MPOLECCHI: IBUKEHUE PAKET,
BOJOMET, KONEpP, MNPYKUHHBIM NHCTOJET, TUPOCKON, (UrypHOE KaTaHUE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE nBUKEHUE.

N3mepeHnne MOIHOCTH CHJIBI.

W3meHeHue sHepruu Tena Mpu COBEPIIEHUN PadOThI.

B3anmHble npeBpallleHUs] KMHETHYECKONM WM IMOTEHLUHAIbHOW SHEPruil mpH
JNEUCTBUU Ha TEJIO CUIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue PHEepruu Mpu CBOOOTHOM MaJCHUHU.

Yuenuueckuii skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3mepenne ummyiibca Tenna o TOpMO3HOMY ITyTH.

W3mepenue cuibl TICM, CKOPOCTU MOJENIU 3JIEKTPOMOOMIIE M MOIIHOCTH
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccnenoBanne coxpaHeHUsI UMITYJIbCa IPU YIIPYTOM B3aUMOJECHCTBHH.

N3mepenne KNHETHYECKON YJHEPTHUH TEJIA 110 TOPMO3HOMY ITyTH.

CpaBHEHHE U3MEHEHUSI MOTEHIIMAIBHON SHEPTrUU MPYKUHBI ¢ pabOTOI CHIIbI
TPEHUS.

Omnpenenenue pabOTHI CHJIBI TPEHHUS TMPH JABUKEHUHM Teja MO HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. MoJgexkyasipaas Gusnka u TEepMOAMHAMMKA.

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU MeopUul.

OCHOBHBIE TOJIOXKEHUS MOJEKYJsIpHO-KUHeTH4Yeckon Teopun (MKT), wux
onbiTHOe oOocHoBanue. Juddy3us. bpoyHOBCkoe BHKEHHE. XapakTep
JNBW)KCHUS M B3aUMOJCHCTBUS YACTHI] BellecTBa. MoOJEnu CTpOeHus TIas3oB,
KUIKOCTEH M TBEPABIX T€N U OOBICHEHHE CBOWCTB BEIECTBA HA OCHOBE 3THUX



mozeneil. Macca u pa3mepbl Mosiekyd (atomoB). KonuuecTBO BeliecTBa.
[TocTositHHas ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3Mmepenus. lllkana
temmneparyp Llenbcus.

Mogenp uaeanbHOro raza B MOJEKYJSIPHO-KMHETUYECKOW TEOPUU: YACTULIBI
rasza JBHXKYTCSl XaOTUUECKHU U HE B3aUMOJICMCTBYIOT JIPYT C IPYTOM.

l'azoBbie 3akoHBl. YpaBHeHue MenneneeBa—Knamnelipona. AOcomoTHas
Temriepatypa (mkana temneparyp Kenbsuna). 3akon Jlanbrona. M3omporiecchl B
UJCaTbHOM Ta3e C TIOCTOSHHBIM KOJWUYECTBOM BemlecTBa. | paduyeckoe
IPEICTABICHNUE U30IPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

CBs3p MEXIy JaBICHHEM UM  CpPEOHEH  KUHETUYECKOW  JHeprueu
MOCTYNATEIbHOIO TEIJIOBOTO JABUKEHUS MOJEKYJ HACAIbHOTO ra3a (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UICATHHOTO Ta3a).

CBsi3b a0COJIIOTHOM TEMITEPATYPhl TEPMOJIUHAMUYECKOM CUCTEMBI CO CPEeIHEHN
KMHETUYECKOW SHEPTUEl MOCTYNAaTEIbHOIO TEMIOBOIO IBUKEHUS €€ YaCTHII.

TexHudeckue yCTPOWCTBA M TEXHOJIOTHUYECKHUE MPOLIECCHI: TEPMOMETD,
O0apoMeTp, MOJyuYeHHE HAaHOMATEePUaJIOB.

Jemoncmpayuu.

Mogenu ABUKEHHUS YaCTHI] BELIECTBA.

Mopens 6pOyHOBCKOTO ABHKCHHS.

Buzeoposuk ¢ 3anuchio peanbHOro OpOyHOBCKOI'O JBUKEHUS.

Huddy3us KUIKoCTEH.

Mogens onsita llTepHa.

[IpuTskeHre MOJIEKYIL.

Mojenu KpuCcTaUIMYECKUX PEUIETOK.

HabGntonenue u vcciieroBaHuEe U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomol, npaKmuKym.

UccnenoBanne mnporecca yCTaHOBIEHUS TEIUIOBOTO PAaBHOBECHUS IIPH
TEMJI000MEHE MEXKTY TOpsSYEil U XOJIOAHOW BOJOM.

N3yuenne wu30TepMHUUECKOro Tpolecca (PEKOMEHJIOBAHO HCIOJIb30BaHUE
1 poBoii 1abopaTopun).

N3yuyenne n30xopHOro nporuecca.

N3yuenue nzobapHOro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mauiunul.

Tepmonunamuueckass (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUWM Jis
TEPMOJIMHAMHUYECKONW cUCTEMbI. BHeIHNMe U BHyTpeHHHE napameTpsl. [lapameTpsl
TEPMOJAMHAMHUYECKON CHUCTEMblI KaK CPEIHHUE 3HAYEHHUs BEJIMYHUH, ONMHMCBHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauamo TepmoamHamMuku. (CamMompou3BOJIbHAS — pellakcalus
TEPMOJIMHAMHUYECKON CUCTEMBI K TETUIOBOMY PaBHOBECHIO.

Mopgens uaeanbHOro ra3a B TEPMOJUHAMHUKE — CHUCTEMa YpPaBHEHU:
ypaBHeHHe MenaeneeBa—KiianeiipoHa U BbIpaXX€HUE ISl BHYTPEHHEH SHEPTHH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEINIH: HHU3Kasih KOHIEHTpAlUs YacTHUll, BBICOKHE
TeMneparypsl. BolpaxkeHue 11 BHyTPEHHEN SHEPruy OJTHOATOMHOIO HUJI€ATBLHOIO
rasa.

KBazucratnueckne u HECTaTUHYECKUE TTPOLECCHI.

DneMeHTapHas padoTa B TepMoauHaMuKe. Brrauciaenue paboThl 1o rpaguky
npoiiecca Ha pV-auarpamme.

Tennonepenaya  kak  cnoco0  HM3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMUYECKOW  cucTeMbl 0e3  coBeprieHusi pabotel.  KoHBekIus,
TEIIONPOBOJAHOCTD, U3TyUYCHUE.

KomnuectBo Ttemmorel. TemnoémMkocTs Tela. YAenbHAas W MOJSpHas
TEIJIOEMKOCTH BELIECTBA. YpaBHeHHME Maliepa. YelbHas TeEIUioTa CrOpaHus
TorumBa. Pacuér kommuecTtBa TEIOTHI mpu Teruionepenade. I[lonarue 06
aguabaTHOM MpoIlecce.

IlepBBlii 3aKOH TepMOAMHAMHUKH. BHyTpeHHssi dHeprusa. Kommdectso
TEIJIOTHI W paboTa Kak Mepbl U3MEHEHHS  BHYTPEHHEH  SHEpruu
TEPMOANHAMHUYECKON CUCTEMBI.

BTopoil 3akOH TEepMOJAMHAMHKH JIsI PABHOBECHBIX IIPOLECCOB: 4Yepes
3aJJaHHOE€ PABHOBECHOE COCTOSHHE TEPMOJMHAMUYECKONM CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs aguadaTa. AOCONIOTHAs TeMIIeparypa.

Bropoil 3akOH TEpMOAMHAMHMKHA JUISI HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOYKHO NIE€peaTh TEIIOTY OT 00Jiee XOJIOJHOro Tena K 0Oosee HarpeTomy 0e3
komrneHcanuu (Knaysuyc). HeobpatumocTh IpUpPOHBIX MPOIECCOB.

[TpuHmme! nercTBys TerioBbix MamuH. KIT/I.

Maxkcumansnoe 3Haduenue KIIJ. [ukn Kapno.

DKOJOTUYECKUE ACMEKThI MCIOJIb30BAHUS TEIUIOBBIX ABUrareneu. TermmoBoe
3arpsA3HEHHUE OKPYKAIOIIEH CPEBL.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: XOJIOAUIbHUK,
KOHJIUIIMOHEP, AW3CJIbHBIA W KapOIOpaTOpPHBINA JBUTAaTENM, MapoBas TypOUHA,
MOJYYEHUE CBEPXHU3KUX TEMIEpATyp, YTHWIM3AIUA «TEIJIOBBIX» OTXOIOB C
UCIOJIb30BAaHUEM TEIJIOBOI0 HACOCA, YTHIIM3AIUS OMOOPTaHUYECKOTO TOTLJIMBA JIs
BBIPAOOTKU «TETIOBOM» U DJIEKTPOIHEPTHUH.

Jlemoncmpayuu.

N3MeneHune TeMiiepatypsl py aqnadaTUuecKoOM pacIiIupeHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAEIbHBIX TEINIOEMKOCTEHN BEILIECTB.



Crioco0Ob! M3MEHEHHSI BHYTPEHHEH SHEPTHH.

HccnenoBanue agnabaTHOTO mpoLecca.

Komrbrorepabie MOAEIN TEIUIOBBIX JBUTATEIICH.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomol, npaKkmuKym.

N3mepenune yenbHON TEIIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBaHUS BEILIECTBA.

UccnenoBanue agnadbaTHOTO Ipolecca.

N3ydeHne B3aMMOCBSI3U SHEPIHMM MEXKMOJICKYJISIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATYPbl KUTIEHUS AKUJKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazogvie nepexoobwl.

[TapooOpa3zoBanue u kouaeHcaus. lcnapenwe u kumneHwe. YenbHas
TEIJI0Ta MapooOdpa3oBaHU.

HacebllienHble W HeHachllleHHblE mnapbl. KauecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M JABJICHUS HACBIIICHHOTO IMapa OT TEMIIEPATypPbl, UX HE3ABUCUMOCTD
0T 00bEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTIEHUSI OT JABJICHUS
B JKUJIKOCTH.

BraxxHocTh Bo31yXa. AOCOIOTHASI U OTHOCUTEIIbHAS BIIAXKHOCTD.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPONHS CBOWCTB
KpuctaiuioB. IlmaBieHne W KpucTau3anusa. YJeldbHas TEIUIOTa IUIABJICHUS.
CyOaumanusi.

Hedopmanuu TBEporo tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmaruii.

TemoBoe pacimmpeHue KUAKOCTEN U TBEPABIX Tel, 00bEMHOE M JIMHEIHOE
pacipenre. AHTApMOHHU3M TEIUIOBBIX KOJI€OaHUN YacTHUIl BEIIECTBA KaK MPUYUHA
TEIIOBOTO PaCIIMPEHUs Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue s3Hepruu B Ga30BbIX MEPEXOJIAX.

VYpaBHeHue TerioBoro OanaHca.

[ToBepxHocTHOE HaTsKeHUE. KOAPOUIIMEHT MOBEPXHOCTHOTO HATSKCHUS.
Kanmmmuisipusie sBnenus. J[apieHne noa UCKPUBIEHHOW MMOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarutaca.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHUE
KpUCTAILTbI, COBPEMEHHbBIE MaTEPUATIBI.

Jemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HACBIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu noHMKEHHOM TaBJICHHMU.

N3mepenne cuibl MOBEPXHOCTHOTO HATSKEHUA.

OnBbITHI C MBUIBHBIMY TJIEHKAMM.

CmaunBaHue.



Kanunnsipasie siBneHus.

Monenu HEHbBIOTOHOBCKOM JKHJIKOCTH.

CnocoObl U3MEPEHUS BIIAKHOCTH.

Hccnenoanne HarpeBaHus U IUIABJIEHUS KPUCTAIUIMYECKOTO BEIIECTBA.

Buasr nedopmarimii.

Habmonenue manbix nedopmariiuii.

Yuenuueckuii skcnepumenm, nabopamopnwie padomel, npaKmuxym.

N3yuyeHne 3aKOHOMEPHOCTEN NCIAPEHUS KUIKOCTEN.

H3mepenue yiebHON TEIIOTHI IUIABJICHUS JIbJA.

N3yyeHne CBONWCTB HACBIIIEHHBIX NIAPOB.

N3mepenne aOCOMOTHOM BIAXKHOCTH BO3/AyXa M OILIEHKAa MAacChl MapoB B
IIOMELIECHHH.

N3mepenne ko3 duitnenTa mOBEPXHOCTHOTO HATSKCHHUSI.

N3mepenne monyns FOnra.

UccnenoBanne 3aBUCMMOCTH JAedopmanuu  pe3UHOBOro obpasua oT
IIPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JiekrpoguHaMuKa.

Tema 1. dnekmpuueckoe noe.

OnekTpu3auuss Ten U €€ MPOSBICHUS. JJNEKTpUUYECKuil 3apsan. JlBa Buua
JJIEKTPUYECKUX 3apsfaoB. [IpOBOAHWKM, [UAJIEKTPUKM H  MOJYIPOBOJHUKH.
DIJIEMEHTApHBIN JJNEKTPUYECKUM 3apsii. 3aKOH COXPAHEHUS AICKTPUUYECKOTO
3apsja.

B3aunmoneiictBue 3apsaoB. Toueunsie 3apsanbl. 3akoH Kynona.

DnekTpuyeckoe nojie. Ero geiictBre Ha 3JIEKTPUUYECKHUE 3aPSIbI.

Hanpsbxkénnocts  anextpuueckoro  mons.  I[IpoOwbiii  3apsin.  Jlunuwm
HaIpsKEHHOCTH 3JIEKTPUYECKOTO 1os. OQHOPOIHOE DIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOrO MOJsA. Pa3HOCTh MOTEHIMATIOB H
HanpspbkeHue. [loreHnumaneHass SHeprus 3apsga B IJIEKTPOCTaTUYECKOM IOJIE.
[Torenuman anexkrpocrarndeckoro noys. CBsa3b HANPSHKEHHOCTH TOJISI U PA3HOCTH
NOTEHIIMANIOB JUISL AJIEKTPOCTATUYECKOTO TMoJyisi (Kak OJHOPOAHOIO, TakK M
HEOJAHOPOIHOTO).

[IpuHUKND Cynepno3unyu JIEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsiga. Ilone paBHOMepHO 3apspkeHHOUM cdepbl. [lome
PaBHOMEPHO 3apsbKEHHOro mo 00béMy miapa. Ilose paBHOMEPHO 3apsiKEHHOM
OeckOHEYHOW TUIOCKOCTU. KapTuHbl NUHUN HAOpsHDKEHHOCTH JTHX TIOJIeH U
SKBUINOTEHIHATBHBIX TOBEPXHOCTEM.

[IpoBOOHUKY B 3JEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JIMBAEeKTpUKHU B DJEKTPOCTATUYECKOM ToJe. JusnexTpudeckast
IIPOHUIIAEMOCTh BEIIECTBA.



Konpaencarop. D1eKTpoEMKOCTh KOHJIEHCATOPA. DJIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpa.

[TapannensHOE coenrHEHNE KOHAEHCATOPOB. [locmenoBarenbHOE COEqUHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

JIBrKeHME 3apsHKEHHOW YaCTUIBI B OJTHOPOJHOM SJICKTPUUECKOM IOJIE.

TexHuueckue yCTpOMCTBA M TEXHOJOIMYECKUE IPOLECCHI: DIIEKTPOCKOIL,
ANEKTPOMETP, DIIEKTPOCTATUYECKasi 3allliTa, 3a3eMJICHHE dJIEKTPONpPHUOOpOB,
KOHJIeHCaTOphI, reHeparop Ban ae ['paada.

Jemoncmpayuu.

YCTpONCTBO U MPUHIIUII IEUCTBUS DIEKTPOMETPA.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIIAPUKOB.

DIIEKTPUYECKOE TOJIE€ ABYX 3apsHKEHHBIX IJIACTHH.

Mopens anekTpoctaTudeckoro reneparopa (Ban ne ['paada).

[IpOBOJHUKY B 3JIEKTPUUECKOM TIOJIE.

DIIEKTPOCTaTUYECKAS 3aLIUTA.

Y CTpOUCTBO U JIEWCTBHE KOHIEHCATOPA MTOCTOSHHON U MTEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOrO0 KOHZEHCAaTopa OT IUIOLIAIH
IJIACTUH, PACCTOSHUS MEXAY HUMHU U JUAJIEKTPUYECKOU MPOHUILIAEMOCTH.

DHeprus 3JIEKTPUUECKOr0 MOJIs 3apsyKEHHOT0 KOHJIEHCATOopa.

3apsiiKa U pa3psiKa KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

OueHka cuJ1 B3aUMOJICHCTBUS 3apsKEHHBIX TEJL.

HaGmronenue npeBpalieHust 3HEpruy 3apsHKEHHOTO KOHJEHCATOpa B SHEPTHIO
W3JIy4YE€HUSI CBETOAUOA.

N3yueHne npoTekaHus TOKa B IIEMU, COJICPKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIIUAJIOB (HampsHKEHMST) npu
MOCJIETOBATENLHOM COCIMHEHNU KOHJIEHCATOPOB.

Hccnenosanue pa3psaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 3.1eKmpuyecKuii mox.

Cuuna toka. [TocTosIHHBIH TOK.

VYcioBus CymecTBOBAHUS MOCTOSHHOTO AJIEKTPUYECKOTO TOKA. MCTOUHMKM
toka. Hanpsioxenune U u 3J1C &.

3akoH OMa JJ1s yyacTKa LenHu.

DIIEKTPUUECKOE COITPOTHUBIICHUE. 3aBUCHUMOCTh CONPOTUBIICHUS
OJHOPOJHOTO MPOBOAHMKA OT €ro JUIMHBI WU IUIOMAAXM IMONEPEYHOrO CEYECHUS.
VY 1enpHOE COPOTHUBIIEHUE BEILIECTBA.

[TocnenoBarenpbHOE, apalieIbHOE, CMEIIAHHOE COECOUHEHHUE MPOBOJHUKOB.
Pacuér pa3BerBnéHHbBIX dnekTpudeckux meneil. [Ipasmma Kupxroda.



Pabora snekrpuueckoro Toka. 3akoH [[xoynsa—JIeHia.

MOIIHOCTh ANEKTPUYECKOTO TOKa. TemioBass MOIIHOCTb, BbIIAEIsieMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE CONPOTUBJIECHUE HMCTOYHMKA TOKa. 3akoH Oma mid
MOJTHOM  (3aMKHYTOM) DJJICKTPUYECKOM Ienmu. MOIMHOCTh MCTOYHHKA TOKA.
Kopotkoe 3ambikanue.

Konpaencarop B 11enu mocTOSSHHOT'O TOKA.

TexHuyeckue YyCTpOMCTBA W TEXHOJOTMYECKHWE IPOILECCHl: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUMK DIEKTPUUECKOU SHEPTHUU.

Jemoncmpayuu.

N3MepeHne cuiibl TOKA U HATIPSKEHMUS.

Uccnenoanne 3aBUCUMOCTH CHJIBI TOKa OT HANpsDKEHUs IS PE3UCTOpa,
JIaMITbl HaKaJIUBaHUS U CBETOAMO/A.

3aBUCUMOCTh COIMPOTUBIICHUS HWIMHIAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIA/IN MTOTIEPEYHOI0 CEUYEHUS U MaTepuaa.

Hccnenoanne 3aBUCUMOCTH CUJIbI TOKA OT COIIPOTUBJIEHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Ipsamoe nzmepenue 3/IC. KopoTkoe 3aMbIKaHHE TalbBaHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COIPOTUBIICHHUS.

Cnioco6bl coenuHeHnst ICTOYHUKOB Toka, DJIC GaTtapeil.

HccnegoBanue pasHOCTH MOTEHLMAIOB MEXAY IMOJIOCAMU HMCTOYHHMKA TOKA
OT CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

Uccnenoanne cMEMIaHHOTO COEIMHEHUST PE3UCTOPOB.

N3mepenne yaeapHOoro COnpoTUBIEHUS MPOBOHUKOB.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNpsDKEHUS JJISI  JIAMITBI
HaKaJIUBaHHUS.

VYBenuueHue npejesna u3MepeHus amnepMerpa (BoJIbTMETPa).

N3mepenne 3/1C u BHYTPEHHETO COIPOTUBIIEHUS HCTOYHNKA TOKA.

Uccnenosanune 3aBucumoctu DJIC raabBaHUYECKOTO 3JIEMEHTA OT BPEMEHHU
IpU KOPOTKOM 3aMbIKaHHH.

Uccnenoanne pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMH HCTOYHHKA TOKa
OT CHUJIBbI TOKA B IIEIIH.

Hccnenoanue 3aBUCMMOCTY MOJIE3HONM MOIIHOCTH UCTOYHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 paznuyunwvlx cpeoax.

DNeKTpUYecKas MPOBOJUMOCTh  PA3UYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJAUMOCTh TBEPABIX METAJIOB. 3aBUCHUMOCTH COINPOTUBIICHHUS METAIOB OT
Temrneparypbl. CBEpXIIPOBOJUMOCTb.



DIIEKTpUYECKUM TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TomynpoBoIHUKH. CoOcTBeHHas 151 MPUMECHAS MPOBOANUMOCTH
noJynpoBoHUKOB. CBoiicTBa p—N-niepexoaa. [lonynpoBoAHMKOBBIE TPHUOOPHI.

DJIEKTPUYECKUI TOK B BJEKTPOIUTAX. DJIEKTPOJIUTHYECKAS TUCCOLMALIMS.
OnekTponus. 3akoHsl Dapajes 175 ANEKTPOIH3a.

DIJIEKTpUYECKH TOK B raszax. CaMOCTOATENbHBIA M HECAMOCTOSTEIIbHBIN
pazpsia. PaznuuHblie TUIIBI CAMOCTOSTENBHOTO pa3pana. Mosnus. [Lazma.

TexHuueckue yCTpPOWCTBa M NPAKTUUECKOE MPUMEHEHHUE: Tra30pa3psiiHbIe
JaMIbl, JJIEKTPOHHO-IIy4eBasi TpyOKa, MOIYIMPOBOJHUKOBBIC TMPUOOPHI: JTUOI,
TpaH3UCTOp, (HOTOAMOMA, CBETOAUOJ, TalbBaHHWKA, papUHUPOBAHUE MEMH,
BBIIIJIABKA AJIFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCThH COMPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOIUTOB.

3akoHsbl anekTponn3a Papajes.

HckpoBoii pa3ps U MpOBOAUMOCTD BO3/1yXa.

CpaBHEHUE MPOBOAMMOCTHA METAIJIOB U MOJIYITPOBOIHUKOB.

OIHOCTOPOHHSS MPOBOIMMOCTD JIUO/IA.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomol, npaKkmuKym.

Habmonenue anexTposusa.

N3mepenune 3apsaia 0JHOBAJIEHTHOTO MOHA.

HUccnenoBanne  3aBUCMMOCTH  CONPOTHBJIEHUS  TEPMOpPE3UCTOpa  OT
TEMIIEPATYPHI.

CHsiTuE BOJIBT-aMIIEPHON XapaKTEPUCTUKU TUOJA.

Du3nYeCKU NPAKTUKYM.

CnocoObl u3mMepeHus: PU3NUeCKuX BEIUYUH C HUCIOJIb30BAHUEM aHAJIOTOBBIX
U UUQPPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHUCTEM.
AOGCOIOTHBIE U OTHOCUTEIBHBIC TTOTPEITHOCTA W3MEPECHHUI (PHU3NIECKUX BEITUIHH.
Onenka rpaHul NOTPEIIHOCTEN.

[IpoBeneHrEe KOCBEHHBIX HU3MEPEHHHM, HCCJIEIOBAaHUM  3aBUCUMOCTEU
bu3nUecKkux BEIUYMH, MPOBEpPKA MPEMIOKEHHBIX TUMoTe3 (BBIOOp W3 pador,
OMHUCAaHHBIX B  TEMAaTUYECKUX  pasienax «YUYEHHYECKUW  SKCHEPUMEHT,
nabopaTopHbIe padOThl, MPAKTUKYM).

MexnpeaMeTHbIE CBSI3H.

WN3yuenne «kypca ¢usuku yrayonénHoro ypoBHs B 10 kiacce
OCYIIECTBIISIETCS C YYETOM COJEPKATEIBHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMu
MaTeMaTUuKH, OUOJIOTUM, XUMHUH, TeOTpaPuu U TEXHOJIOTUH.

Mescnpeomemmnole noHAMUS, C6A3AHHbBIE C U3YUCHUEM MEMO008 HAYUHO20
nO3HAHUA: SBICHWE, HAy4YHBIA (PakT, TUMOTe3a, (PU3MUYEcKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEPEHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHIL, ITU(pOBas 1adopaTopus.

Mamemamuka: peuieHUe CHUCTEMbl YypaBHEHUW. JluHeWHass QyHKIMS,
napabosna, runepbosna, ux rpaduku u cBoiicrBa. Tpuronomerpudeckue QyHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl 1 UX MPOEKIMU HA OCH KOOPJIUHAT, CI0KEHNE BEKTOPOB.

Buonozua: mexannueckoe ABMKEHHE B KUBOU mpupoze, nuddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHU3MOB, TEIIOBOE 3arps3HEHHME OKpY)KAIOIIEH Cpelbl,
yTUIU3alusg OMOOPraHMYeCKOro TOIUIMBA Ui BBIPAaOOTKH «TEIUIOBOM» U
ANEKTPOIHEPIUH, TOBEPXHOCTHOE HATSHKEHUE U KalUJUISIPHBIE SIBJIEHUS B IPUPOJIE,
ANEKTPUYECKUE SBJIICHUS B )KUBOW NMPUPOJE.

Xumua: NUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE ATOMOB M MOJIEKYJ,
MOJIb BEIIECTBA, MOJISIpHAs Macca, IOJIYyYEHUE HaHOMAaTepHAJIOB, TEIJIOBBIE
CBOMCTBA TBEPJBIX TEN, KUIKOCTEH U Ira3oB, JKUJIKHE KPUCTAILIBL, 3JEKTPUUECKUE
CBOMCTBA METAJUIOB, 3JIEKTPOJUTHYECKAs TUCCOLIMAMs, TaJIbBAHUKA, AIEKTPOHHAS
MUKPOCKOIHS.

TI'eozpagpusa: BnaxuoCTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHKUE IBUKEHUN C MCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CYXOrO U IKUIKOTO TPEHHS B TEXHUKE, CTATHYECKUE KOHCTPYKUIUU
(KpOHIUTEHH, pemeéTdarble KOHCTPYKIUHU), HUCIOIb30BAHUE 3aKOHOB COXPAHEHUS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOJOMET M JPYrHUE), ABUTATENIb BHYTPEHHETO
cropanusi, maposasi TypOrHa, ObITOBOM XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
NOJIy4YEHUSI COBPEMEHHBIX MAaTepHaJioB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAaHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsaHble JaMIIbl, TOJIYITPOBOJHUKOBBIE TPUOOPHIL, TAIbBAHUKA.

11 KJIACC

Pa3znen 4. JiekTrpoguHaMuKa.

Tema 4. Macnummnoe noe.

B3anmoneiicTBUEe MOCTOSIHHBIX MarHMTOB W MNPOBOJHHUKOB C TOKOM.
MarautHoe mnone. Bekrop MarmuTHOM uHAYKUMH. [IpuHOMn cyneprno3uuuu
MAarHUTHBIX NOJEU. JINHUY MarHUTHOW UHIYKLHU.

MarnutHoe 1oJjie MPOBOJHUKA C TOKOM (TIPSMOro MPOBOJAHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Opcrena.

Cuna Amrepa, e€ HalpaBJICHHE U MOIYJIb.

Cuna JlopeHnua, e€ HanpaBiIeCHUE U MOJYJb. J{BUKEHHUE 3apPSKEHHON YaCTHULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuiibl Jlopeniia.

MarnautHOe noJie B Beuectse. DeppoMarHeTky, rnapa- u JMaMarHeTUKU.



TexHuueckue YCTpOfICTBa N TCXHOJIIOTMYCCKHUC IIPOOCCChl: IMPHUMCHCHHC

MTOCTOSTHHBIX MAarHMTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETD,
ANEKTpOABUTATENb SIKOOU, YCKOPUTEIIH 3JIEMEHTapPHBIX YaCTHII.
Hemoncmpayuu.

Kaptuna nuHM  WMHOYKIMM  MarHUTHOTO  MOJS  TOJIOCOBOTO |
MOJAKOBOOOPA3HOI0 MOCTOSIHHBIX MAarHUTOB.

KapTrna nuHuii MarHUTHOW MHIYKIMU MOJIS JJIWMHHOTO MPSIMOTO MPOBOJIHUKA
Y 3aMKHYTOI'0 KOJIBLIEBOTO IPOBOJIHUKA, KATYIIKH C TOKOM.

BzaumMopelnicTBre AByX TPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[encrBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

HabGntonenue aBuKeHHs Mydka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHMn JNEUCTBUS BJIEKTPOU3MEPUTEILHOTO npudopa
MAarHUTOAJIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

HccnenoBanre MarHUTHOTO MOJISI TIOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHETUKOB.

HccnenoBanue nericTBUSI HOCTOSHHOTO MAarHUTA HA PAMKY C TOKOM.

N3mepenne cuibl Ammepa.

N3ydeHune 3aBUCUMOCTH CHIIBI AMIIEpa OT CUJIbI TOKA.

Onpenenenrne MarHUTHOW MHAYKIIMU Ha OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. dnekmpomacnumnan UHOYKYUAL.

SIBiieHue 2nekTpoMarHuTHOM MHAyKUMH. [IOTOK BekTOpa MAarHUTHOU
uaaykiuu. OJIC wuHAyKIMU. 3aKOH dJEKTPOMAarHUTHOM uHAyKiuu PDapajes.
Buxpesoe anexrpudeckoe none. Toku Pyxo.

OJIC uHAYKUMM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOAHOM MArHUTHOM
noJie.

[IpaBwuiio Jlenua.

NupaykruBHOCTh. KaTymika WHIYKTUBHOCTM B ILIENM MOCTOSHHOTO TOKAa.
Asnenne camonnaykunu. IJ1C caMOMHIYKIUU.

DHEprust MAarHUTHOTO TOJIS1 KATYILKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHH4eCcKrue YCTpPOWCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
1I€Yb, COJICHOU], 3alIUTa OT JIEKTPU3ALUU TEJ MPU JABUKEHUA B MAarHUTHOM I10JIE
3emiu.

Jlemoncmpayuu.

Habmronenue siBleHMs 2JIEKTPOMArHUTHON UHTYKIIUH.

Uccnenoanne 3aBucumoctd OJIC MHIAYKIMH OT CKOPOCTH HW3MEHEHUS
MarHUTHOTO MOTOKA.



[IpaBwuiio Jlenua.

[Tanenue MmarouTa B alFOMUHUEBOM (MEIHOI) TpyOe.

SBneHne caMOMHAYKIIUU.

Uccnenosanune 3aucumoctu DJ{C caMOMHAYKIUUA OT CKOPOCTH M3MEHEHHS
CHUJIbI TOKA B LIETIH.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomol, npaKkmuKym.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON UHTYKIIUH.

Onpenenenre UHAYKIIMU BUXPEBOTO MArHUTHOT'O TIOJISI.

Uccnenosanue siBIeHUS] CAMOMHTYKIIUH.

COopka Mozienu JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3gea 5. KoJsie0anus v BOJIHEI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cuctema. CBoOOAHBIE KOJIEOAHNUS.

INapmonnueckue konebanus. KnHemarnueckoe M JIMHAMHUYECKOE ONHUCAHUE.
DHepreTu4eckoe omnucaHue (3aKOH COXPAHEHUsI MEXaHWYECKOM sHepruu). Beion
JTMHAMUYECKOTO OMUCAHUsI TAPMOHUYECKHX KOJIOAHUM M3 UX HSHEPreTUYECKOTo U
KMHEMAaTUYECKOTO OMUCAHUSI.

Amvmutyaa u ¢aza konebanuil. CBsA3b aMIUIMTYAbl KOJIEOAHUM MCXOIHON
BEJIMYMHBI C aMIUTUTYy/IaMU KOJIeOaHH €€ CKOPOCTH B YCKOPEHUSI.

[lepuon u dyactora komebGanuii. [lepmonm manbix CBOOOJTHBIX KOJIe€OAHUM
MareMaTu4eckoro wmastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasTHUKA.

[TonsiTue o 3aTyxaromux Kojaebanusx. BoiHykneHHbie konebanus. Pe3onanc.
Pe3onancHas kpuBasd. BnusgHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOMU.
ABTOKOIE0aHUS.

TexHuyeckue yCcTpoMCTBA U TEXHOJOTMYECKHUE MPOIIECChl: METPOHOM, Yachl,
Kauesu, My3bIKalbHbIe MHCTPYMEHTHI, ceiicMorpad.

Jemoncmpauuu.

3anuce KonedaTeaIbHOrO IBUKEHHUS.

Halntonenue He3aBUCMMOCTH MEpUOJIa MabIX KOJI€OAaHUN Ipy3a HA HUTH OT
aAMILTATYBI.

HccnenoBanue 3aTyXammux KoiaeOaHii U 3aBUCUMOCTH TIEpHOa CBOOOTHBIX
KOJI€OaHHI OT COMPOTUBIECHHUS.

UccnenoBanne konebaHuii rpy3a Ha MacCCUBHOM TIPYXUHE C IIEJIbIO
dbopMupoBaHus NMpeACTaBICHUIN 00 UACATBHON MOIENU MPY>KUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS SHEPTUU MPHU KOoJeOaHUsIX Ipy3a Ha MPYKUHE.

Uccnenosanue BEIHYXICHHBIX KOJIEOAHUIA.

HaGntonenue pesonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.



N3mepenue mneproaa CBOOOIHBIX KOJI€OAHUN HHUTSHOTO U MPY>KUHHOTO
MasiTHUKOB.

N3yueHune 3aKk0OHOB JIBH>KEHHUSI TeJla B X0J1€ KOJIeOaHUi Ha yIpyroMm MojBece.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[Ipeo6pa3oBanue FHEPTUH B IPYKUHHOM MAasSTHUKE.

HccnenoBanue yObIBaHUS aMILIUTY/ bl 3aTyXalOIIUX KOJEOAHUIA.

HccnenoBanue BhIHYKIECHHBIX KOJIEOAHM.

Tema 2. dnekmpomazHumnsle KOAeOAHUA.

Konebartenbupiii KOHTYp. CBOOOJHBIE JJICKTPOMATHUTHBIE KOJeOaHUS B
uaeanbHOM KoisiebaTeabHOM KoHType. Popmyrna Tomcona. CBs3b aMILIUTYIbI
3apsija KOHJEHcaTopa ¢ aMIUIMTYAO0M CHIIbI TOKA B KOJI€0aTEIbHOM KOHTYDE.

3aKOH COXpaHEHMsI SHEPTUU B HJI€aTbHOM K0JIe0aTeIbHOM KOHTYE.

3aryxatomme AIEKTPOMAarHUTHBIE KoJIeOaHusl. BriHyX/1€eHHBIE
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

IlepemeHHBII TOK. MOIIHOCTP IEPEMEHHOIO TOKAa. AMIUIUTYAHOE W
JeCTByIOIIeEe 3HAUYEHUWE CHUJIBI TOKA W HaNpsOKeHWsT IpU pasiuyHo (dopme
3aBUCHUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHMU.

CunyconianbHbId NIEPEMEHHBIA TOK. Pe3ucrop, KOHIEHCAaTOp M KaTyllKa
MHIYKTUBHOCTH B LI€NM CUHYCOMJAJIBHOIO IIEPEMEHHOIO TOKA. PEe30HaHC TOKOB.
Pe3onanc HanpsixeHui.

Wneanbubiii  Tpancpopmarop. IlpomsBoactBo, mnepenaua u nortpedieHue
3JIEKTPUYECKON DHEPIHUU.

OKOJIOTMYECKHE PHUCKM IIpU IPOU3BOACTBE 3JeKTpo3Hepru. KymbTypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE IMPOLECCHI: JJIEKTPUYECKUAN
3BOHOK, TEHEPATOP MEPEMEHHOI0 TOKA, JUHUHU 3JIEKTpOIIepe1ay.

Jemoncmpayuu.

CBOOOIHBIE NEKTPOMArHUTHBIE KOIEOaHusI.

3aBUCUMOCTB YaCTOThI CBOOOJHBIX KOJEOAHUI OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuinorpamMMbl 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

['enepaTop He3aTyXaroMMX 3JIEKTPOMAarHUTHBIX KOJICOAHUH.

Mopenb 3IeKTPOMarHuTHOIO TeHepaTopa.

BbIHYyKI€HHBIE CUHYCOM1aIbHbIE KOJICOaHUSL.

Pe3ucrtop, KaTymka MHAYKTUBHOCTH W KOHJEHCATOP B LIENM IEPEMEHHOTO
TOKA.

Pe3onanc mnpu mMoCIENOBATENBHOM COEAWMHEHWH PE3UCTOPA, KAaTyLIKH
UHJYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoiCTBO M IPUHITUT ACUCTBUS TpaHCPopMaTopa.



Mopeinb TUHUY AJIEKTPOIIEPENAUN.

Yuenuueckuii skcnepumenm, nabopamopnwie padbomol, npaKkmukKym.

N3yuenue Tpanchopmaropa.

HccenenoBaHue NMEpEMEHHOIO TOKA 4Yepe3 IOCIEN0BAaTEIbHO COCIUHEHHBIC
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

Habntonenue 351eKTpoMarHiTHOTO pe30HaHCa.

NccnenoBanue pabOThl MCTOYHUKOB CBETA B LIENU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMaHUNHbLE G0JIHbI.

MexaHudeckrue BOJIHBI, YCIOBUS HX pacnpocrpaHeHus. Ilonepeunble u
OpOJOJIbHBIE BOJHBL lleproa, CKOpOCTh pacnpOCTpaHEHWs W JAJWHA BOJIHBL
CBolicTBa MEXaHMYECKMX BOJIH: OTpa)X€HHE, IpeJoMIICHUE, MHTephEepeHUUs U
nudpaxims.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[IlyMoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEbI.

ONEeKTPOMarHUTHBIEC BOJIHBL. Y CIIOBHS U3JIyYEHHUs DJIEKTPOMArHUTHBIX BOJIH.
B3auMuas opueHTanus BEKTOPOB B AJIEKTPOMArHUTHOU BOJIHE.

CBolicTBa  3JEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  MIPEIOMIICHUE,
noJigspu3anus, uHrepdepeHuns u Iuppaxuus.

[IIkana 3JIEeKTPOMarHUTHHIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIBI paIuOCBA3U U TeNEBUACHUA. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEJIbl.

TexHuueckue yCTpOMCTBA M MNPAKTHYECKOE IPUMEHEHHE: MY3bIKAJIbHBIC
UHCTPYMEHTBHI, pajap, paJuolnpuéMHIK, TeJIeBU30p, aHTeHHa, Teiedon, CBU-neusp,
yJIBTPa3BYyKOBasl JUArHOCTUKA B TEXHUKE M MEJIULIUHE.

Jemoncmpayuu.

OO6pa3oBaHue 1 pacIpOCTPAHEHUE MONEPEUHBIX U MPOAO0IbHBIX BOJIH.

Koneburomeecs Tesio Kak HCTOYHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOaHUH.

HabumronieHue oTpakeHus U NpeIoMIEHUS] MEXaHUYECKUX BOJIH.

Ha6monenue nnrepdepeHuny u Aupakiiny MEXaHM4ECKUX BOJIH.

AKyCTUYECKHM PE30OHAHC.

CBoiicTBa ynbpTpa3ByKa U €ro NpuMEHEHHE.

HaGuronieHue cBsI3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH U
4acTOTOU KojeOaHuH.

HccnenoBanne  CBOMCTB  JJIEKTPOMATHUTHBIX — BOJIH: OTPAKEHHUE,
npesioMJIeHue, Moaspu3auus, AudpaKuus, uHTephepeHIIus.

Oo6napy>xeHue HHPPAKPACHOTO U yIbTPaduOoIETOBOTO U3JIyUEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.



N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMonuHeEHOE pacpOCTpaHEHHUE CBETAa B OJHOPOAHOM cpene. JIyu csera.
To4eyHbIN ICTOUYHUK CBETA.

OTtpaxxenue cBera. 3aKOHbI OTpaxkeHus cBera. [locTpoeHne n3zoOpaxeHui B
iockoM 3epkaie. Chepuueckue 3epkana.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTelb
npenomiieHusl. OTHOCUTENBHBIN MTOKa3aTeb npesioMieHus. [IocTOSHCTBO 4acTOThI
CBETA M COOTHOILICHHWE JUIMH BOJIH NPHU NEPEXOJE MOHOXPOMATHYECKOTO CBETA
yepes Tpa”Hully pasjielia AByX ONTHYECKUX CpeN.

Xon nmydeit B mpusme. [ucnepcusi cBera. ClOXHBINA cOCTaB 0€JIOro CBETA.
[Ber.

[TonHoe BHyTpeHHEE OTpakeHHe. [IpenenpHbI yroa MmoJHOrO BHYTPEHHETO
OTpaXCHMUS.

ColOuparommie W paccewBaromue JuH3bBL. ToHKas JuH3a. DokycHoe
paccTOsTHUE W ONTHYECKash CUjla TOHKOM JHMH3bl. 3aBHCHUMOCTH (POKYCHOIO
paccTosiHUSl TOHKOM cepruuecKkoil JIMH3bI OT €€ TE€OMETPUM U OTHOCUTEIIBHOTO
IIoKa3aTess MpeIOMIICHUS.

dopMmyia TOHKOM JIUH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH30M.

Xon Jyya, NMPOWEANIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontudeckoir ocu. Iloctpoenne wu300paxkeHUH TOUYKM U OTpe3Ka MpsSMOMl B
coOMparoIIKX U PacCeUBAIONINX JTMH3AX U UX CHCTEMaX.

Ontuyeckue mpubopsl. Paspematromas crocoOHOCTh. [1a3 kak onTuyeckas
cucrema.

[Ipenenbl NpUMEHUMOCTH T€OMETPUUECKON ONTUKHU.

BonnoBass ontuka. Wurepdepenius cBera. KorepeHTHbIE HCTOUYHHKHU.
YcnoBusi HaOMONEHUS MaKCUMyMOB W MHUHHUMYMOB B HWHTEP(EPEHIIMOHHON
KapTUHE OT JIByX KOTEPEHTHBIX HWCTOYHHMKOB. [Ipumepsl Knaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. [udpakuuonHas pemeéTka. YclIoBUE HaOIIOACHUS
[JIaBHBIX ~MAKCMMYMOB I[P NAJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIMOHHYIO PEIIETKY.

[Tonmapu3zauus ceera.

TexHu4eckue yCTpPOMCTBA M TEXHOJOIMYECKUE IIPOLECCHl: OYKH, JIyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIHOHHBIN amnmapar, MNpOCBETIECHUE
OTITUKH, BOJIOKOHHAs! ONTHKA, TU(PPaKIIMOHHAS pEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUS CBETA.



HccnenoBanue nmpeaoMIIeHUs CBETA.

Habmronenue noiHOro BHyTpeHHETo oTpaxkeHusi. Moiesib CBETOBOIA.

HUccnegoBanne xoma CBETOBBIX IIYYKOB YEpE3 ILIOCKOMAPaLICIbHYIO
IJIACTUHY U IPU3MY.

UccnenoBanue CBOMCTB N300pakeHU B TMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmonenue nunrepdepeHiu ceera.

HaGmtonenue 11BeToB TOHKUX TUIEHOK.

HaGmronenue nudpaxiuum ceera.

N3yuenune nuppakinoOHHON pEeIETKY.

HaGntonenue nudpakiinoHHOTO CeKTpa.

Habmronenue nqucnepcuu cBeTa.

Habmronenue nonsipuzaiivu CBETa.

[IpumeHeHure NoasSPOUIOB JIJIsl U3YUYCHHS] MEXaHUUYECKUX HAPsHKECHUH.

Yuenuueckuii skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3MepeHne nokazaress mpeoMJIEHUs CTEKIIA.

Uccnenosanue 3aBUCUMOCTH (POKYCHOT'O pPAcCTOSIHUSL OT BellecTBa (Ha
IpUMEPE KUIKUX JIHH3).

N3mepenne pokycCHOro pacCTOSIHUS pacCeUBAIONIUX JIUH3.

[Tonyuenue n300pa>keHUs B CUCTEME U3 TUIOCKOTO 3€pKaja v JTUH3bI.

[Tonydenune n3o0paxxeHus: B CUCTEME U3 ABYX JIUH3.

KonctpynpoBanue Te1ecKONMMYeCKUX CUCTEM.

HabGmonenue nudpaximu, THTEPPEPEHIINH U MOISPU3AIMU CBETA.

N3ydenue nossipu3aluy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAIEKTPHUKA.

Nzyuenne naTepdepeHITNH JIA3ePHOTO U3TYYCHHS Ha ABYX IICIISX.

Habmonenue aucnepcun.

HaGntonenue u uccnenoBanue AMGpakimOHHOTO CIEKTpa.

H3mepenune 1IMHBI CBETOBOM BOJIHBI.

[Tonydenue crnekTpa WU3IyYEHUs] CBETOJIMOJA MPU MOMOIIU AUGPAKITMOHHOM
PELIETKMU.

Paznen 6. OcHOBBI cCIeNAIbHOI TEOPHMH OTHOCUTEIBLHOCTH.

['pannnpl NpUMEHHMOCTM  KJIAacCMYeCKOM  MexaHuku.  [loctynarsl
CIIEIIUAIIBHON TEOPUU OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHONW  uMHTepBajid. lIpeoOpazoBanus Jlopenia.
VYcnoBue npuuUHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTU. 3aMeEJJIeHUE
BPEMEHU U COKPAILICHUE JIUHBI.

DHEprust U UMIYJIbC PEISITUBUCTCKON YaCTHUIIbI.

CBsi3p Macchl C HEPrUel U UMITYJIbCOM PEIATUBUCTCKON YaCTULIbL. DHEPTHUS
ITOKOSI.



TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIYTHUKOBBIE
NPUEMHHKHU, YCKOPUTEH 3aPSXKEHHBIX YaCTHII.

VYyeHndeckuil 3KCIIEpUMEHT, 1a00paTopHble padOThl, MPAKTUKYM.

Onpenenenne uWMMyJibca W JHEPTUM  PENSTUBUCTCKUX YacTull (1O
doTorpadusiM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Paznen 7. KBanTtoBasi ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBecHOe TeruioBoe u3iMydeHHue (M3ayueHue aOCOJIIOTHO YEPHOIrO TeElna).
3akoH cmemenust Buna. 'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotoaddext. OnbiTel A. I'. CtoneroBa. 3akonbl pororddexra. YpaBHeHUE
Oiinmrerina st pororddexra. «Kpacnas rpanuna» gororddexra.

JlaBnenue cBeta (B 4YAacCTHOCTH, JaBlieHME CBeTa Ha abCOJIOTHO
MOTJIONIAONIYI0 U aOCOJIIOTHO OTpaXkarouryro moBepxHOCTh). OmbiTel 1. H.
JleOenena.

Bonnosslie cBolicTBa yactull. Bonnsl ne bpouna. {nuHa BoaHbl ne bpoiinis u
pa3Mepbl 00JacTH JIOKalIM3alUuW JBWXKYyIIeWcs dactuubl. KopmycKyispHo-
BOJIHOBOM Jyanu3M. J{udpakius 31eKTpoHOB Ha KpUCTAILIaX.

Cneunduka usmepeHuii B Mukpomupe. COOTHOIIEHUS HEONMpPeaeTEHHOCTEH
I'etizenoepra.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: CIEKTPOMETD,
dotosnemeHT, (HOTONATUMK, TYHHEIbHBIA MHUKPOCKON, COJIHEYHas OaTapes,
CBETOAMO/.

Hemoncmpauuu.

®otorh(HeKT Ha YCTAaHOBKE C IIMHKOBOU MJIACTUHOM.

NccnenoBanue 3akoHOB BHeNIHETo (poToaddekra.

UccnenoBanne 3aBUCUMOCTH  CONPOTUBJIEHUSA  MOJYNPOBOAHUKOB  OT
OCBEILIEHHOCTH.

Cseromuon.

Conneunas Oarapest.

Yuenuueckuii 3xcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanue Goropesnucropa.

N3mepenune nocrosaHoi [lnanka Ha ocHOBe ucciienoBanus Gororddexra.

Hccnenoanmne 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOANO]T OT HAIIPSYKEHUS.

Tema 2. @usuxka amoma.

OnbITEl IO HCCIEIOBAaHUIO CTpOeHUsI aroma. [lnaHerapHas mojenb aroma
Pesepdopna.

[Toctynater bopa. M3nydenue u nornomnieHue GoTOHOB MpU MEPEX0Jie aToMa
C OJHOT'O YPOBHS SHEPrUHU HA APYTOM.



Bunsl ciektpoB. CiekTp ypOBHEH 3HEPTUHM aTOMa BOJAOPO/A.

CnoHTaHHOE M BBIHYKJICHHOE M3JydYeHHUE cBeTa. Jlasep.

TexHn4ecknue yCTpONCTBA M TEXHOJOTHMYECKUE IMPOLECCHI: CIEKTPaTbHbBIN
aHanu3 (CIEKTPOCKOI), Ta3ep, KBAaHTOBbII KOMIIBIOTED.

Hemoncmpauuu.

Mogens onwita Pezepdopa.

Habmonenue nuHeRyaThIX CIIEKTPOB.

Y CTpOUCTBO U JEUCTBUE CYETUYMKA HOHU3UPYIOIINX YACTHULL.

Onpenenenre JIMHBI BOJHBI JA3€PHOTO U3ITyUEHUSI.

Yuenuueckuii skcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

Habmronenue nuHeRyaToro crekTpa.

UccnenoBanue cnekTpa paspeKEeHHOr0 aTOMapHOTO BOAOPOAA U U3MEPEHUE
noctossHHON PunOepra.

Tema 3. Dusuka amomuozo A0pa u INEMEHMAPHHIX YACMUY,.

Hyxnonnas monens siapa I'eitzenOepra—lBanenko. 3apsn siapa. MaccoBoe
yucio saapa. M3oronsl.

PanuoaktuBHOCTh. Anbda-pacnan. DIEKTPOHHBIM M TMO3UTPOHHBIA Oerta-
pacnan. ['amma-usnydeHue.

3aKOH paJAMOaKTUBHOTO pacmaja. PaauoakTUBHBIE HM30TONBI B IPUPOAE.
CBoiicTBa MOHM3UPYIOLIETO HU3Iy4YeHUs. BlMsiHUE pagnoakTHBHOCTH Ha KUBbIC
opranu3Mbl. EcTrecTBeHHbI (OH n3inyuenus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B saape. SAnepHbie cuiibl. Jledext macchl sipa.

SAnepurie peakuuu. [enenue u cuntes saep. SAnepusie peaktopsl. [Ipodiemsl
yOpaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTMYECKUE aCMEeKThl Pa3BUTHUSA
SAIEPHON DHEPIETUKH.

MeTtoabl perucTpaiuy U UCCIAEIOBAHUS SJIEMEHTAPHBIX YACTHII.

OyHAaMEHTAJIbHbIE B3aUMOJCUCTBUA. bapHOHBL, ME30HBI U JICNITOHBHI.
[IpencraBnenune o CtangaptHoi Moaenu. KBapk-TiirooHHAs MOJIENb aJpOHOB.

O®usuka 3a npegenamu CtaHmapTHoW monenu. TéMmHas Marepuss U TEMHas
SHEPIus.

EnuncTBO dusnueckoii KapTUHBI MUpA.

TexHn4eckre yCTporuCTBA U TEXHOJIOTHUYECKHUE MPOLECCHL: TO3UMETP, KaMepa
BunbcoHa, saepHbId  peakTop, TEPMOSACPHBIA peakTop, aroMHas Oomba,
MarHUTHO-PE30HaHCHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

HccnenoBanue TpeKoB YyacTull (110 TOTOBBIM (OTOrpadusim).

HccnenoBanue painoakTUBHOIO (POHA € MCIIOJIb30BAHUEM J03UMETPA.

N3yuenue nornoiieHust 0eTa-4acTHl] aAIFOMUHUEM.

Pa3znen 8. JjieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



DTarnbl pa3BUTHS aCTpoHOMUH. [IpuKiIagHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHoMuu. I[IpuMEHUMOCTh 3aKOHOB (U3UKUA [JIsi OOBSICHEHUS MPUPOJbI
KOCMHYECKHUX OOBEKTOB.

MeTtoabpl acTpOHOMUUYECKHX HccheqoBaHul. (COBpPEMEHHBIE ONTHUYECKUE
TEJIECKOIIbI, PAJOTEIIECKOIIbI, BHeaTMOC(epHass aCTPOHOMHUSL.

Bupn 3Bé3gHoro Heba. Co3Be3qusi, spKkuMe 3BE3IbI, IUIAHETHI, UX BHUJIUMOE
JIBMDKCHHE.

ConHeyHas cucTema.

Comnnne. ConHevHas akTUBHOCTb. McTounuk sHeprun CostHIa U 3BE3.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKHU. J[MarpaMmMa «CIEKTpaabHbINA KJIacC —
CBETUMOCTBY». 3BE31bI TJIABHOM ITOCJIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEIOBATEILHOCTH. BHYTpEeHHEE CTpOeHHuE
3B&3/1. COBpEeMEHHBIE MPEICTABICHUSI O MPOUCXOXKACHUU U 3BOJtonMKU CoJiHIIa U
3BE3/1. DTambl )KU3HU 3BE3]I.

Muineunsiii [IyTte — Hama I'amaktuka. [lomoxenne m aBukeHue CoiHUA B
lNanaktuke. Tunsl ranakruk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. Paz0eranve rajgakTuk.
Teopus bonpiioro B3peiBa. PEMMKTOBOE U3ITyUEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeénnsie npobsieMbl aCTPOHOMUMU.

Yuenuueckue naonrooenus.

Habmonenust 3BE3mHOr0 HebOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM
KOMITHIOTEPHBIX TPUJIOKECHHUHN ISl ONPEICIICHUS TTOJI0KESHUS HeOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi CeBepHOro moJylmiapusi U sipKue
3BE3/IbI.

Habmonenuss B Teneckon JIyHBI, TIaHET, TyMaHHOCTEH U 3BE3IHBIX
CKOIIJICHUH.

Du3nYeCKU NPAKTUKYM.

CnocoObl u3MepeHus: PU3NUECKUX BEIUYUH C HUCIOJb30BAHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIBHBIX MTPHUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIIOTHBIC 1 OTHOCUTEIBHBIC MOTPEITHOCTH U3MEPECHUHN (DM3UYCCKUX BEIIMYHH.
Ouenka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre  KOCBEHHBIX  H3MEPEHHM, HCCIEIOBAaHWM  3aBUCHMOCTEU
du3nueckux BEIUYMH, MPOBEpPKA MPEMIOKEHHBIX THUMOTE3 (BBIOOp W3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  pa3fenax «YUYEHUYECKHW  SKCIIEPUMEHT,
nabopaTopHbIe padOThl, MPAKTUKYM).

O6o0maoiee MOBTOPEHUE.



O060061IeHre U cucTeMaTu3alus COAepXKaHUs pa3AesioB Kypca «MexaHukay,
«MonekynsipHasi pu3rMKa U TEPMOAMHAMUKAY», « JIEKTpoAuHaMuKay, «Konedbanus
U BOJHBDY, «OCHOBBI CIIEHHAIbHOM TEOPHUM OTHOCUTEIBHOCTH», «KBaHTOBas
busnka», « IEMEHTbI ACTPOHOMHH U aCTPOPUZUKIY.

Pons Qusukn u acTpoHOMHHM B IKOHOMHYECKOM, TEXHOJOTHUYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax NeATeTbHOCTH YEI0BEKa, pOJib U MECTO (PUBUKHU
Y aCTPOHOMMH B COBPEMEHHOW HAyYHOW KapTUHE MHUpPA, 3HAYCHUE OIUCATEIIbHOM,
CUCTEMATU3HPYIOIIEH, OOBSICHUTEIIBHOW W  MPOTHOCTUYECKON  (PYHKIUIH
busngeckoit Teopuu, poib (U3NIECKONM TEOPUU B (POPMUPOBAHUH MPEACTABICHHMA
0 (U3MYECKOW KapTHHE MUpa, MECTO (PU3NYECKOM KapTUHBI MUpa B OOILIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUN O IPUPOJIE.

MeKnpeaMeTHbIEe CBS3H.

N3yuenne Kypca ¢usuku yrayOnéHHoro ypoBHa B 11 kjacce
OCYILECTBIISIETCA C YUYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€UM C KypcaMu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, T€OrpaPUu U TEXHOIOTHH.

Mesicnpeomemnoie NOHAMUA, C6A3AHHbBIE C USYUECHUEM MEMOO0E HAYUHOZ20
NO3HaHUA: SIBICHUE, HAYYHBIA (akT, TUIore3a, (pU3NYECKas BEIWYMHA, 3aKOH,
Teopus, HaOIIOJEHUE, SKCIEPUMEHT, MOJEIMpPOBAaHUE, MOJENb, H3MEpPEHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTENbHBIE TPUOOPHI, I pOoBast 1a00paTopusl.

Mamemamuka: pelieHUE CHCTEMBl YypaBHEHUW. TpUTOHOMETpUUYECKUE
(YyHKUHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOPHI M MX MPOEKIMH HAa OCH KOOPIAWHAT, CIOKEHHUE BEKTOPOB.
[IpousBognbie 3neMeHTapHbIX GyHKIMA. [Ipu3Hakun 1OAOO0US TPEyroIbHUKOB,
oTpezesieHue IIIOIAH MIIOCKUX (uryp u oobEma Te.

buonozus: >nekTpuyeckue SBICHUS B JKUBOM MpUPOLE, KoJeOaTEIbHbIE
JNBW)KCHUS B JKUBOW TPUPOAE, OHKOJOTHUYECKUE PHUCKU TMpU TPOU3BOACTBE
ANEKTPO’HEPIHH, DJIEKTPOMArHUTHOE  3arps3HEHUE  OKPYXKAOWIEH  Cpemsl,
yIbTPA3BYKOBasg JUAarHOCTUKA B MEIWLMHE, ONTUYECKUE SBICHUS B IKUBOU
IPUPOJIE.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KpUCTALUIMYECKAs CTPYKTypa TBEPIABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEIIETKH, CHEKTPAIbHBIN
aHams.

I'eocpaghun: marHuTHplE mNONIOCA 3€MIIM, 3aJ€KH MAarHUTHBIX DY,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MArHHUTOB, JJIEKTPOMArHuTOB,
ANEKTpoJABHUraTelb SKoOH, TeHepaTop MEPEMEHHOrO0 TOKAa, MHIAYKIMOHHAsS I€Yb,
JMHUN 3JIEKTpoNepenad, dJEKTPOABUTaTElNb, paaap, paauoNpUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynapTpa3ByKoBas JUArHOCTUKA B TEXHHKE,



IPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIlyTHUKOBBIE
NPUEMHHKH, ICPHAst SJHEPTEeTUKA U YKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHSL.



I[TNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOT'PAMMEBI I10 ®U3UKE
HA VYPOBHE CPEIAHEI'O OBHIEI'O OBPA3OBAHUAIMYHOCTHLIE
PE3VYJIBTATDHI

JIMUHOCTHBIE PE3YJIbTATBI

JInYHOCTHBIE PpPe3yJbTaThl OCBOCHUS ydeOHOro mpeamera «Duznka»
JIOJIKHBI OTpa)XaTh TOTOBHOCTh U CIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJCTBOBATHCS
c(hopMHUPOBAaHHOM BHYTPCHHEH TO3WIHUEH JHMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAlM{, TO3UTUBHBIX BHYTPEHHHX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCUMCKOI0 OOIIECTBa, PACIIMPEHUE >KU3HEHHOIO
ONBITa U OMBITA JEATEIIBHOCTH B MPOLIECCE PEATU3ALNUNA OCHOBHBIX HAIPABICHUN
BOCIIUTATEIbHON I€SITEILHOCTH, B TOM YHCJIE B YACTH:

rPaskIAHCKOr0 BOCTIMTAHUSA:

e CchOPMUPOBAHHOCTb  TPAXKIAHCKOM  TO3ULMM  OOYyYaloIIerocs  Kak
aKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUICKOT0 OOIIECTBA;

e TMPUHATHE TPATUIIMOHHBIX OOIIEYCIIOBEUECCKUX TyMAaHUCTUYCCKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JAESATEIbHOCTh B UHTEPECAX I'PAXKIAHCKOIrO
oOIIlecTBa, Y4YacTBOBaTb B CaMOYIIpaBJIE€HUU B 00pa3oBaTEILHOM
OpraHu3alluy;

e YMEHHE B3aMMOJICMCTBOBATH C  COLUMAIBHBIMM  HHCTUTYTaMH B
COOTBETCTBHUH C UX (YHKUIMUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMAHUTApPHOU U BOJIOHTEPCKOU NESTEIBHOCTH.

NATPHOTHYECKOT0 BOCIIMTAHUS:

e chOpMUPOBAHHOCTH POCCUICKOU rpaXJaHCKOU WJIECHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JTOCTUKEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PUBHKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CIIOCOOHOCTH OIEHWBATH CUTYAIUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUCHTHUPYSICh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIIE B ICSATEIIBHOCTH YUEHOTO;

e OCO3HAHHUE JJMYHOIO BKJIa/a B IOCTPOCHUE YCTOMUMBOIO OyayIIETO.

3CTETUYECKOr0 BOCTIMTAHUSA:

e DOCTETHYECKOE OTHONIEHHWE K MHPY, BKJIIOYas OSCTETHUKY HAy4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI0 BOCIIUTAHUA:



HHTEpPEC K pa3audHbIM chepam nmpodhecCHoHANBHON ACATEILHOCTH, B TOM
YHUCJIC CBSI3aHHBIM C (U3UKOM W TEXHUKOH, YMEHHE COBEpIIAThH
OCO3HaHHBINA BbIOOP OyayIiel npodeccuu U peann3oBbIBaTh COOCTBEHHbBIE
>KH3HEHHBIE IIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO M CaMOOOpPa30BaHHUIO B
o0nacTu GU3MKN HA IPOTSHKEHUN BCEH KU3HH.

IKOJIOIrHIE€CKOIro BOCliuTaHus .

C(OPMUPOBAHHOCTH IKOJOTUYECKOW KYJBTYphl, OCO3HAHHE TJI00aTbHOIO
XapakTepa dKOJOTHYEeCKUX MpooIieM;

IJIAHUPOBAHUE W OCYIIECTBIICHUE JIEMCTBUM B OKPYKAIOIIECH cpele Ha
OCHOBE 3HaHUS 1IeJIeil yCTONYMBOrO pa3BUTHUS YEIIOBEUECTBA;

pacIIMpEeHNE ONbITa JEATEIBHOCTH SKOJIOTMYECKOM HANpaBIEHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUU 10 (PU3UKE.

HMEHHOCTH HAYYHOI'0 MO3HAHMUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKH;

OCO3HaHWE LEHHOCTH HAy4YHOH JEeSATENbHOCTH, FOTOBHOCTH B IPOLIECCE
U3y4YeHUs: (PU3UKU OCYIIECTBIATh NPOEKTHYIO M HCCIEAOBATEIbCKYIO
NeSATEeIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHbIE YUeOHbIE AeiiCTBHUS
ba3oBble JJornueckue a1ecTBUs:

CaMOCTOSITENFHO  (OPMYIHMPOBATh M aKTyaJU3UpoOBaTh MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENIATh LENN NESITEIbHOCTH, 3aJaBaTh NMapaMeTpbl U KPUTEPUU HUX
JIOCTHXKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M TMPOTUBOPEYMST B PacCMATPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;

pa3pabaThIBaTh IJIaH PEHICHUS MPOOJIEMbI ¢ YUETOM aHAU3a UMEIOIIUXCS
MaTepUaJbHbIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ATEIIBHOCTb, OLEHHUBAaTh COOTBETCTBUE
PE3YIBTATOB LIENSIM, OLICHUBATH PUCKHU NOCIEACTBUN IEATEIIBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH PabOTy B  YCJIOBHUSIX peajbHOrO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOTO B3aUMOCICTBUS;

pa3BUBaTh KPEATUBHOE MBIIUIEHUE IPU PELIEHUH )KM3HEHHBIX TPOOJIEM.

Ba3oBble ucciienoBarejbcKue 1eCTBUA.

BJIAJCTh HAy4YHOU TEPMHUHOJIOTMEHN, KIFOUEBBIMU IOHATHSAMHU U METOAAMM
(U3NYECKON HAYKH;



BIAJCTh  HaBBIKAMU  Y4EOHO-WCCIIEAOBATEILCKOM W MPOCKTHOM
NEATETLHOCTH B 00JAacTH (PU3HUKH, CIIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB pelieHus 3amad  (PU3HIECKOTro
COJIEpKaHUsl, IPUMEHEHHUIO PA3IMYHBIX METOOB MTO3HAHUS;

BIAJCTh BHUAAMH JIEATEIBHOCTH [0 TOJYYEHHIO HOBOT'O 3HAHHS, €ro
WHTEPIPETALNH, PeOOPa30BaAHUIO U MPUMEHEHHIO B PAa3JIMYHBIX YUECOHBIX
CUTyalHMsIX, B TOM YHCJIC MPH CO3JaHUM YYCOHBIX MPOCKTOB B 00JIACTH
busuky;

BBISIBIISITh TIPUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3ajady,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOAWTh apryMEHTHl IS
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHH, 3a/1aBaTh MapaMeTpbl U KPHUTEPHUH
pEIICHMUS;

aHANMM3UPOBATh TIOJYYCHHBIC B XOJIC PEIICHUS 3a]addl Pe3yJbTaThl,
KPUTHYECKA OIEHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHSX;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3a/laudl B 00pa3oBaTEIBHON
NEATETLHOCTH, B TOM YHCJIC TIPH U3yYCHUN QUBHKH;

JaBaTh OIIEHKY HOBBIM CUTYAIHsIM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;
yMETh TEPEHOCUTh 3HAHHWS 10 (U3WKE B MPAKTHYECKYIO 00JacTh
KU3ZHEIESITeIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTeH;
BBIJIBUTATh HOBBIC HJICH, MPE/IaraTh OpUTHHAIBHBIC ITOAX0/IbI U PEIICHHS;
CTaBUTb MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aJTbTEPHATUBHBIE PEIICHUSI.

Pabora ¢ nundopmanueii:

BJIAJICTh HABBIKAMH TOJy4eHUs] WHGOpMAHK (HU3HIECKOTO COJMCPKAHUS
W3 MCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEJILHO OCYILIECTBIISITH TOMCK,
aHaJIM3, CUCTEMATHU3AIMI0 M HHTEPHpPETANI0 MH(POPMALUU PA3TUUYHBIX
BUJIOB U (hOPM MIPECTABICHUS;

OLICHUBATh JJOCTOBEPHOCTHh HH(OPMAIIUH;

UCIIOJIb30BaTh CPEACTBa HMHGOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTUM B  PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHMU3allMOHHBIX 337a4 C COONIOJEHUEM TpPeOOBaHUI SPrOHOMHUKHU,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PEeCcypcocOepeKeHUs, MPaBOBBIX WU
ATUYECKUX HOPM, HOPM UH(OPMAIITMOHHON O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MYECKOTO COJEP’KaHMsI B PA3IMUHBIX (PopmaTax ¢
y4€TOM Ha3zHaueHusT WHGOpPMALUM U 1EJIEBOWM ayJAUTOpUM, BBIOUpas
ONTUMAJIbHYIO ()OPMY MPECTABICHUS U BU3yaTU3allUH.

KoMMmyHHKaTHBHbBIE YHMBeEpPCAJIbHbIE Y4eOHbIe TeHCTBUSA:



OCYIIECTBIATh OOLIEHHME Ha ypokax (U3MKK M BO BHEYPOUYHOM
NEATEIIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTBHI;

pPa3BEPHYTO M JIOTMYHO H3JIaraTb CBOXO TOUYKY 3PEHHUs C UCIIOJIb30BaHUEM
SA3BIKOBBIX CPEJICTB;

MIOHMMAaTh W  MUCHOJIB30BATh  IPEMMYyLIECTBA  KOMAaHAHOM U
VHAUBUIYAIbHON paboThI;

BbIOMpATh TEMATHUKy U METOJbI COBMECTHBIX JACHCTBHI C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaKJI0I'0 YJIE€HA KOJIJIEKTHBA;

IIPUHUMAaTb LE€IM COBMECTHOM JEATEIbHOCTH, OPraHHU30BBIBaTh W
KOOPAMHUPOBATh [JEUCTBUSA 110 €€ JOCTMKCHHUIO: COCTAaBJIATH ILIAH
JEHCTBH, pacpeaessiTh POJid ¢ YI4ETOM MHEHHH YYaCTHUKOB, 00CYKAaTh
pe3ybTaThl COBMECTHOM pabOTHI;

OLICHMBATh Ka4eCTBO CBOETO BKJIAaNa M KAXKJIONO y4aCTHMKA KOMaHIbl B
OOIIMii pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IPOEKTHI, OLICHWBATH HJEH C IO3WLIMH HOBU3HBI,
OPUTMHAIBHOCTH, MIPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTUBHOE CTPAaTErMYECKOE IIOBEJIECHUE B PA3IMYHBIX
CUTyallusiX, MpOSABIATH  TBOPYECTBO U  BOOOpakeHUEe,  OBITh
WHULAATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIE YUeOHbIE TelHCTBHUS
Camoopranuszanus:

CaMOCTOSITENIFHO ~ OCYUIIECTBIIATh  [O3HABATENbHYIO JESATEIBHOCTh B
ob0nmactu (U3UKK M aCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh WU
dbopmyIMpoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUJIAaH PEIIEHUS PACUETHBIX M KA4€CTBEHHBIX
3a[a4, TUTaH BBIMOJHEHUS MPAKTHYECKOH pabOThI ¢ y4ETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTCHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmiupsATh  paMKM ~ y4eOHOTrO MpeAMeTa Ha OCHOBE  JIMYHBIX
MPENOYTECHUN;

JienaTb OCO3HAHHBIN BBIOOpP, ApryMEHTHpPOBAaTH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYAMIMH B 00JIaCTH
(GU3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTpOJIb, AMOIMOHAJIbHBbIN HHTE/JIEKT:



JIaBaTh OLICHKY HOBBIM CUTYyallMsIM, BHOCUTh KOPPEKTUBBI B IESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LETISIM;

BJIaJICTh HAaBbIKAMM  TO3HABATEIbHON pedueKCMH KaK OCO3HaHUS
COBEPILIAEMBIX JIEMCTBUN M MBICIUTEIbHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

UCIIONB30BaTh MNpUEMBI pediieKCuu IJii OLEHKHW CUTyaluH, BbIOOpa
BEPHOTO PEIICHUS,

YMETh OILICHWBATh PUCKH M CBOCBPEMEHHO NPHUHUMATh PEIICHUS IO UX
CHIDKCHHUIO;

MPUHUMATh MOTHUBBI M ApryMEHTBI JAPYTUX IpPU AHAIU3E PE3YJIbTaTOB
JIESATCIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JJOCTOMHCTBA,

MIPUHUMATh MOTHUBBI M ApryMEHTBI JAPYTMX IPU AHAIU3E PE3YJIbTaTOB
JICATEIILHOCTH,

MIPU3HABATh CBOE MPABO M MPABO JAPYTHX HA OLIUOKH.

B mponecce gocTHKEHHSI JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUSI IPOrpamMMbl I10
¢u3uke U1 YpOBHA cpeaHero ooOmero oOpa3oBaHuA Yy 00y4aromuxcs

COBEPIIICHCTBYETCS AMOIMOHAIILHBIN UHTEJJIEKT, MpenoIaratomi
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HaHMs,  BKJIIOYAIOMIETO  CIOCOOHOCTh  TMOHUMAaTh  CBOE

AMOLIMOHAJIBHOE COCTOSIHUE, BUAETh HAMPABICHUS Pa3BUTHSI COOCTBEHHOMN
AMOLIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpEryJIMPOBaHUs, BKJIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEIEHUE, CIOCOOHOCTh AJANTHPOBATHCA K
HYMOLIMOHANBHBIM U3MEHEHUSIM U TPOSBIATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHUBAIMH, BKIIOYAIOIIEH CTpEMIIEHUE K JOCTH)KEHUIO LENH
U ycrexy, ONTHUMH3M, THUUATUBHOCTh, YMEHHE JIEHCTBOBATh, UCXOIA U3
CBOHMX BO3MOKHOCTEH;

SMIATHM, BKJIKOYAIOIIEH CIIOCOOHOCTh IMOHMMAaTh 3MOLMOHAIBHOE
COCTOSIHME JPYIMX, YYMTBIBaTh €ro IpPH OCYIIECTBICHUU OOIICHHUS,
CIOCOOHOCTh K COUYBCTBHIO M COIEPEKUBAHUIO;

COLIMAJIBHBIX ~ HAaBBIKOB, BKJIIOYAIOMIMX CIOCOOHOCTh  BBICTPAaUBATh
OTHOIIEHUSI C JAPYTUMH JIIOJbMH, 3a00TUTHCS, MPOSIBISTH HHTEPEC U
paspeniatb KOHQIUKTHI.

IMPEAMETHBIE PE3YJIBTATDI



K xonmy oOydenuss B 10 knacce mipeIMETHBIE pe3yibTaTbl Ha YIIIyOJIEHHOM
YPOBHE JTOJIKHBI OTpaXkaTb CPOPMUPOBAHHOCTH Y O0YHArOIINXCSI YMEHUMN:

MOHUMATh POJib  (U3UKA B  SKOHOMHYECKOM, TEXHOJIOTUYECKOM,
HKOJIOTHYECKOM, COIMAIbHOW M JITHUYECKOM cdepax eqaTelbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHON HAayYHOU KapTHHE MHUpA,
3HAUYEHUE OIMCATENIbHOM, CHUCTEMAaTU3UPYIOIIEH, OOBSCHUTEIBHOU U
MPOTHOCTUYECKON  (PyHKIMNA  (U3MYECKOM TEOpUHM —  MEXaHUKH,
MOJIEKYJIIPHON (U3UKU M TEPMOIAUHAMHUKH, POJIb (U3HUYECKOM TEOPHH B
dbopMHUpPOBaHUHM MIPEACTABICHHUMN O (PU3UIECKON KaPTHHE MHPA;

paziuyath YCIOBUSI MPUMEHUMOCTH MojeNed (Qu3nueckux Ten u
MPOLIECCOB (SIBJICHUM): HWHEpIMalbHasi CUCTEMa OTCcuéra, aOCOJIOTHO
TBEpIOE TEJI0, MaTepualibHasi TOYKA, PABHOYCKOPEHHOE JBHXKECHHE,
CBOOOTHOE TmaaeHue, abCONIOTHO ympyras aedopMaius, aOCOIIOTHO
yIpyroe v abCoIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJENHN ra3a, )KUIKOCTH
U TBEPAOro (KpUCTAIUTMYECKOI0) Teja, UACabHbIN ra3, TOUeUHBIN 3apsij,
OJTHOPOJHOE JIEKTPUYECKOE MOJIE;

pazniuyath YCIOBHUSL (TpaHUIlbl, O0JACTH) MPUMEHUMOCTH (PUIUUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHIAaMEHTAIBHBIX 3aKOHOB U
OTPaHUYECHHOCTh HCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBSICHATH MEXAaHMYECKHE IIPOLIECCHl W  SIBJICHMS,
UCIIOJIB3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKHU (OTHOCUTEIBLHOCTh
MEXaHUYECKOTO JBM)KEHUS, (POPMysIbl KUHEMATHKH PaBHOYCKOPEHHOTO
JBIDKEHUA, TpeoOpa3zoBanusi [amuies Uisi CKOPOCTH M TEpEeMEIEHUs,
3akoHbl HploTOHa, TmpuHUOMI  OTHOCUTENbHOCTH [anuies, 3akoH
BCEMUPHOTO TATOTEHUSI, 3aKOHBI COXPAHEHUSI UMITyJIbCa U MEXaHUYECKOU
SHEPIruM, CBSI3b PAOOTHI CHUJIBI C U3MEHEHHUEM MEXaHWYECKOW JHEpPruu,
YCIOBUSL pPAaBHOBECHS TBEPIOrO Tena), MPU OSTOM HCIOJIb30BAThH
MaTeMaTU4YECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBATh yCJIOBUS
MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB: MpeoOpa3zoBanuii ['anunes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbCa U
MEXaHUYECKON PHEPTUH, 3aKOHA BCEMUPHOTO TSATOTEHHUS;

aHAJIU3UPOBATh U OOBSICHATH TEIJIOBBIE MPOLIECCHl U SIBICHUS, UCOJIb3YS
ocHoBHble moJsoxkeHuss MKT u 3akoHbl MoJekysipHONM GU3UKH U
TEPMOJMHAMHUKY (CBSI3b JIABJICHMS] HWJEAIBHOTO Ta3a CoO CpeaHeH
KUHETUYECKOW JHEpPruer TEIUIOBOrO JBHXKEHUS W KOHILIEHTpPALMEHd €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEN KHUHETUYECKOU
SHEPruel TErIoBOro ABMKEHUS €r0 YacTHIl, CBSI3b JIABJICHUS UACATbHOTO
raza C KOHUEHTpPAalUHUEW MOJIEKYJl M €ro TEMIIEpaTypoil, ypaBHEHUE
MenneneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3aKOH



COXpaHEHUsI SHEPIUH B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCIOJIb30BaTh
MaTeMaTH4YECKOE BBIDAXKEHNE  3aKOHOB, YKa3bIBATh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUsI MenaeneeBa—Knanenpona;

aHAJIM3UPOBaTh M OOBSCHATH INIEKTPUUYECKUE SIBICHMS, HCIOJIB3YS
OCHOBHBIE ITOJIOKEHUS W 3aKOHBI 3JEKTPOJWHAMUKHU (3aKOH COXPaHEHHUS
AIEKTPUYECKOTO 3apsna, 3aKOH KyoHna, MMOTEHIHAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJI, MPUHLUI CYNEPIO3UIUN IIEKTPUUECKHUX
IIOJIEW, MPU ITOM YKa3blBas YCJIOBHS IPUMEHUMOCTH 3akoHa KyilonHa, a
TaK)K€ MPAKTUYECKH BAXKHBIE COOTHOILIEHUWs: 3aKOHbI OMa i ydacTka
Henu W JJid 3aMKHYTOM JJIEKTPUYECKOW 1enu, 3akoH JDxoynsa—JIeHua,
npaswia Kupxroda, 3axonsr @apazest 1uist 2JI€KTPOIN3a);

ONHUCHIBaTh (PU3MYECKHE MPOLECChl U SIBICHUSA, HCIOIb3Ys BEIUUYHMHBIL:
IIEpEMEILIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJILC TEJIA U CUCTEMBI TEN, CUIIA,
MOMEHT CWJIBI, JaBJIEHWE, NOTCHUMAIbHAS DJHEPIUsl, KHHETHYECKas
DHEpPrusi, MEXaHUYeCKas SHeprus, padoTa CHIIbI, LIEHTPOCTPEMUTEIBHOE
YCKOPEHHME, CHJIa TSKECTH, CUja YIPYTrOCTH, CHJIAa TPEHUsS, MOIIHOCTD,
DHEPrus B3aUMOJEHUCTBUS Tena ¢ 3emi€il BOIM3M €€ NOBEPXHOCTH,
HEprus ynpyro gedopmanuu MpPYKUHBL, KOJIMYECTBO TEIJIOTHI,
abcoytoTHasl TeMIieparypa Teia, padoTa B TEpMOJMHAMUKE, BHYTPEHHSSA
SHEpPrusl WUACAIBHOTO OJHOATOMHOIO Trasa, paboTa HAEaTbHOrO Tasa,
OTHOCHUTENBbHASA BIAXHOCTh Bo3ayxa, KIIJ waeansHOro TtenmoBoro
JBUTATEIIA; JIEKTPUUECKOE MOJIE, HAIPSHKEHHOCTD JIEKTPUYECKOTO MOJIs,
HaIPSOKEHHOCTh IOJIS TOYEYHOrO 3apsija WIM 3apsyKeHHOIO Iiapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTEHIMAI 3JIEKTPOCTATUYECKOTO IO,
Pa3HOCTh  MOTEHLMAIOB, JJEKTPOABWKyLas CUja, CWIa  TOKa,
HalpsKEHUE, MOIIHOCTh TOKA, OJJIEKTpUYecKas €EMKOCTh IIJIOCKOTO
KOHJICHCAaTOpa, COIPOTHUBIICHHE ydacTKa LENH C IOCJIEIO0BAaTEIbHBIM U
[IapaJUIeIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHS DIEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

OOBSCHATH  OCOOEHHOCTH  NpPOTEKaHUs  (U3NYECKUX  SBIICHUIL:
MEXaHUYECKOE JIBHJKCHHE, TEIUIOBOE JIBM)KCHHME 4YacTHL[ BEIIECTBa,
TEIJIOBOE paBHOBecHE, OPOYHOBCKOE NBMXKeHHE, au(dy3us, HCIapeHue,
KUIIEHNE W KOHJEHCAIMs, IJIaBJICHHE U KPUCTAJUIN3aLMs, HAIIPaBJIEHHOCTh
TEIJIONEPENauH, MIEKTPU3ALUs TeJl, SKBUIIOTEHIUAIBHOCTh ITOBEPXHOCTH
3apsKEHHOTO TPOBOJIHUKA,

MPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKOW BEJIMYUHBI OT
IPYrol C  HCIOJb30BAaHMEM  INPSAMBIX  HM3MEPEHHN, IIPpU  3TOM
KOHCTPYUpPOBaTh YCTaHOBKY, (DPUKCHPOBATh pPE3YyJbTaThl IOIYyYEHHOU
3aBUCUMOCTH (U3WYECKUX BEJIMYMH B BUAE TIpapuKoB C Y4ETOM



a0COJIFOTHBIX MOTPEUTHOCTEN U3MEPEHHUI, 1eJIaTh BBIBOBI IO pe3yibTaTaM
UCCIIETOBAHMUS;

MPOBOAUTHL KOCBEHHBIC H3MEpeHMs] (DU3UUECKUX BEIUYUH, MPU ITOM
BBIOMPATh ONTHUMAIbHBIA METOJI U3MEPEHHUs, OLIEHUBATh a0CONIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH PSMBIX U KOCBEHHBIX U3MEPEHUM;
MPOBOAUTH OMBITHI IO MPOBEPKE MPEAJIOKEHHONW TUIOTE3bI: TIIIaHUPOBATh
AKCTIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATH
MOJIyYECHHbIE PpE3yJIbTaThl U JI€JIaThb BBIBOJ O CTaTyCce NPEIJIOKEHHOU
TUIIOTE3bL;

coOJiro1aTh MpaBuiia OE30MacHOr0 TPy/la MpU MPOBEACHUU UCCIIEI0BaHUN
B paMKax Yy4YeOHOro DJKCIIEpUMEHTa, MpakKTUKyMa U  y4eOHO-
HCCIIEIOBATENIbCKOM W MPOEKTHOM JEATEIIbHOCTH C UCIOJIb30BaHUEM
U3MEPUTEIHLHBIX YCTPOUCTB U 1a00PaTOpHOTO 000PYAOBAHNS;

pemiaTe pacy€THBIE 3aJayd C SIBHO 33JaHHOW W HESIBHO 3aJaHHOU
bu3nUecKkol MO/ENbI0: Ha OCHOBAHWU aHaIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (U3MYECKOH MOJEIM, OTBeYaronield TpeOOoBaHUSIM  3aJadu,
NPUMEHATh  (POPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTHM M  IOCTYJaThl
bu3UYECKUX TEOpUN MpPHU HCMOJB30BAHUM MATEMAaTUYECKUX METOJ0B
pelIeHus 3a/1a4, MPOBOJUTh PACUYETHl HA OCHOBAHUH MMEIOIIUXCS JAHHBIX,
aHaJIU3UPOBaTh PE3yJNbTaThl U KOPPEKTHUPOBATh METOAbl PEIICHUS C
Y4ETOM MOJIYYEHHBIX PE3YJIbTaTOB;

pemaTth Ka4yeCTBEHHBIC 3ajadyM, TpeOylollue NPUMEHEHUs] 3HAHUM U3
pa3HbBIX pa3aeioB Kypca (PU3UKH, a TAKKE UHTETpalliy 3HAHUN U3 IPYTUX
MPEIMETOB €CTECTBEHHO-HAyYHOTO IMKJIa: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCy ACHUN ¢ ONOPON HA U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYeCcKue SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS JUIA OOBSICHEHUS OCHOBHBIX
MPUHLIUANOB PadOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOICTB
Y TEXHOJIOTUYECKUX MPOIECCOB;

NPUBOAUTH MPUMEPHI BKIAJa POCCUMCKUX M 3apyOEKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTUE HAYKH, B OOBSCHEHHUE IMPOIIECCOB OKPYKAIOIIETO
MHUpa, B Pa3BUTHUE TEXHUKHU U TEXHOJIOTU;

aHaJU3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM M MPOU3BOICTBEHHOMN
JESATEIbHOCTH YEJIOBEKa, CBSI3aHHOM C (U3MYECKUMHU TMPOLECCaMU, C
MO3ULIMNA SKOJIOTUYECKON O€30MaCHOCTH, MPEJCTABICHUN O PAIIHOHAIEHOM
MPUPOIOIOIL30BaHUH, & TAKXKE PaA3yMHOM MCIOJIb30BAHUM JOCTHKEHUMN
HAYKM ¥ TEXHOJIOTHUM [UId JAJIBHEUIIEr0 Pa3BUTHS YEJIIOBEYECKOTO
0O0IIIECTBA;



MPUMEHSATh Pa3IMYHBIE CIIOCOOBI paboThl ¢ MHMOpMaIel (HU3UIECKOTOo
COJIEp)KaHUSI C MCIOJIb30BAHMEM COBPEMEHHBIX HMH(OPMAILIMOHHBIX
TEXHOJIOTUM, MPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbBIE
TEXHOJIOTUM JUIsl TIOMCKA, TEepepadOTKM M TpEeAbsIBICHUS Y4eOHOM U
HAy4HO-TIOMYJISIPHONM MH(OpMAIUK, CTPYKTYPUPOBAHUS U UHTEPIIPETAIITU
uH(popManuu, MOITYYEHHOM W3 pa3IM4YHbIX HCTOYHUKOB, KPUTHYECKH
aHaNM3UpOBaTh  MOJydyaeMyl0  HMHQOpManui0 W OIEHUBaTh €€
JIOCTOBEPHOCTh KaK HAa OCHOBE MMEIOLIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJIM3a UCTOYHWKA HH(POPMAIINH;

HPOSIBIISIT OpraHu3allOHHbIE U M03HABATEIbHBIE yYMEHUS
CaMOCTOSATENILHOTO ~ NPUOOPETeHHs] HOBBIX 3HAHUW B Ipoliecce
BBITNIOJTHEHUSI IPOEKTHBIX U YU€OHO-UCCIIEIOBATENbCKUX padoT;

paboTath B TpynIe € HCIOJIHEHUEM pPAa3IUYHbIX COLUAIBHBIX POJIEH,
IJIaHUPOBATH PA0OTy TPYNIbL, PALIMOHAIBHO PACTIPENEIATh AEITEIbHOCTh
B HECTAHJIAPTHBIX CUTYyalMsIX, aJE€KBATHO OIIEHUBATh BKJIaJ KaXIOro U3
YYaCTHUKOB I'PYMIIbl B PELICHHE pacCMaTpUBAEMOM MPOOIeMBbl;

NPOSIBIISITH MOTUBALIMIO K OyAyiied npodeccCHOHaIbHOM AeATEIbHOCTH 1O
CHENHUATBHOCTIM (DPU3UKO-TEXHUUECKOTO MPOpUIISL.

K koniy oOyuenust B 11 knacce mpeaMeTHbIE pe3yJbTaThl Ha YTIyOJIEHHOM

YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIINUXCSI YMEHUMN:

MIOHUMATh POJb (U3UKH B OKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIbHOW M 3TUYECKOU cdepax NesTENbHOCTH YeNI0BeKa, POJib U MECTO
(Gu3MKM B COBPEMEHHON Hay4yHOH KapTHHE MHUpA, POJib aCTPOHOMHUHU B
IIPAKTUYECKOM  JCSATEIIBHOCTH YEJIOBEKA U JAJBHEWIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAUYECHUE OINHCATENIBHOM, CHUCTEMAaTU3UPYIOLIEH,
OOBSCHUTENBHON M MPOrHOCTUYECKON (YyHKUMNA (PU3NYECKOH TEopuu —
IEKTPOJAMHAMUKH, CIIELMAIBHON TEOPUU OTHOCHUTEIBHOCTH, KBAHTOBOU
¢u3uku, poib (pusnueckoil Teopuu B (HOPMUPOBAHUU IPEACTABICHUH O
bu3ndecKo KapTHHE MHUpPA, MECTO (PU3MUECKOW KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTABICHUIN O IPUPOIE;
paznuyaTh YCJIOBUSL NPUMEHUMOCTH MOJeNed (PU3MYecKux Tel U
IPOLECCOB (SIBJICHUIN): OJHOPOAHOE OJJIEKTPUUYECKOE U  OJHOPOJHOE
MarHMTHOE IOJIs, TapMOHUYECKUE KOoJeOaHus, MaTeMaTUYeCKUil MasTHUK,
UJICaJbHbIA TPYXUHHBIA MAasTHUK, TAPMOHMYECKUE BOJIHBI, WJICAIBHBIN
KoJeOaTeNbHbI KOHTYP, TOHKAs JMH3a, MOJeJIeld aToMa, aTOMHOTO sipa U
KBaHTOBOM MOJIC/IU CBETA;

pa3nuyaTh YCIOBUS (TpaHUIbl, OO0JIACTH) MPUMEHUMOCTH (U3NUECKUX
3aKOHOB, TTOHMMAaTh BCEOOHIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OrpaHUYECHHOCTH HCIIOIb30BAaHUS YaCTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBSICHATH DJIEKTPOMATHUTHBIC TPOIECCHl U SIBICHHS,
UCIIONB3YSl OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJIEKTPOJAUHAMUKH U
CIEUMAIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpPaHCHUS
ANEKTPUYECKOro 3apsiga, cuia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAyKuMH, npaBwio Jlenma, cBsi3zp  OJIC
CAMOMHIYKIIMM B DJIEMEHTE DJJCKTPUUECKOM IeMUd CO CKOPOCTHIO
W3MEHEHHMS  CHJIBI  TOKa,  TOCTYyJIaThl  CHEIMaJbHOM  TEOpHUHU
OTHOCUTEIBLHOCTH DUHIITEHHA);

aHATM3UPOBATh U OOBIICHATH KBAHTOBBIE MIPOIIECCHI U SIBJICHHS, UCIIOJIB3Y I
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHEHHME  OHHIITEHHA I
dotordpdexra, mnepBrlid W BTOpoW TocTyiaTel bopa, mpUHLIMI
COOTHOINICHHS HeompeaenéHHocTel ['elizeHOepra, 3aKOHBI COXpPaHEHUS
3apsiIOBOTO M MAacCOBOT'0 YHCENI U DHEPTUU B SJICPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOIO paciaja);

ONMKCHIBATh (PUBNYECKHUE TMPOLIECCHl U SBJICHUS, HCIOJb3YysS BEIMYUHBI:
HaINpsHKEHHOCTh AJIEKTPUUYECKOTO MOJISA, MOTEHINAN 3JIEKTPOCTATUYECKOTO
MOJsl, PA3HOCTh TMOTEHIHANIOB, DJIEKTPOJBWKYINAS CUJA, WHIYKIUS
MarHUTHOTO IOJIsi, MarHUTHBIM MOTOK, cujia AmIepa, UHIAYKTUBHOCTb,
ANEKTPOABMKYIIAsl CUJAa CAMOMHIYKIHMH, SHEPrus MArHUTHOTO MOJIs
MPOBOAHUKA C TOKOM, PEISITUBUCTCKUA WMIYJIbC, IOJHAs DSHEPrus,
SHEPrusi MOKOS CBOOOJHOW YACTHUIbI, SHEPrusi WM UMMOYJIbC (POTOHA,
MacCOBOE YMCIIO U 3apsJl sAJipa, SHEPTUsl CBA3M S/Ipa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUS  (PUIUYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIWS, CAMOUHYKITUS, PE30HAHC, HHTEP(EPESHITUS
BOJH, Judpakius, JTUCIEpCUsi, TMOJHOE BHYTPEHHEE OTpa)KEHUe,
dbotoanekTpuueckuii 3hdext (dhororddexrt), ampda- u Oera-pacnaabi
anep, raMMa-uslydeHue sjep, (PU3NYECKUe MPHUHIUIBI CIEKTPaTbHOTO
aHanu3a u paboThI Ja3epa;

OMpENENATh HAMPABICHUE HMHAYKIMM MArHUTHOTO TOJS MPOBOJHHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U300paKeHUE, CO3/JaBAEMOE INIOCKUM 3€pPKajioM, TOHKOM JIMH30M,
U PACCUUTHIBATH €T0 XapPAKTEPUCTUKH;

MPUMEHSThL OCHOBOIIOJIATrarolMe aCTPOHOMUYECKUE TOHSTHUS, TEOPUH U
3aKOHBI IS aHaidu3a U OOBACHEHHS  (PU3MYECKUX IIPOIECCOB,
MPOUCXOSIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEXKIaJaKTUYECKOU
cpeje; ABUKEHUsI HEOECHBIX TeJl, IBOJIIOIUU 3BE3/] U BeeneHHoi;
MPOBOAUTh HCCJIEAOBAaHUE 3aBUCUMOCTEM (PU3MUECKUX BEIMYHMH C
UCIIOJb30BAaHUEM TMPSIMBIX HW3MEPEHUN, IMpPU OSTOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCHUpPOBATh PpPe3yJdbTaThl MOJTYYEHHOH 3aBUCHMOCTH



bu3ndecKkux BeTMYMH B BHUAC TpadukoB ¢ y4ETOM aOCOIIOTHBIX
NOTPENIHOCTe  W3MEPEHMi, JelaTh  BbIBOABI IO  pe3yibTaTam
UCCJIeI0BAHNUS;

MPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (U3UYECKUX BEITUYHH, IMPU STOM
BBIOMPATHh ONTHUMAIBHBIA METOJI U3MEPEHHs, OLICHUBATh aOCONIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUM;
MPOBOJIUTH OMBITHI IO MPOBEPKE MPEIOKEHHON TUIOTE3bI: MJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIU3UPOBATh
MOJIYYECHHbIE PpE3yJIbTaThl U JI€JIaTh BBIBOJ O CTaTyce MPEI0KEHHOU
TUIOTE3BI;

OMMUCHIBATh METO/IbI IOJIYYEHHUSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUM;
co0uro1aTh mpaBmiia 6€30MacHOTO Tpyia IPU MPOBEIECHUHN HCCIEA0BaHUN
B paMKax yd4eOHOro OKCIEpPUMEHTa, MpakTUKymMa U  y4eOHo-
HCCIIEIOBATEIIbCKOM W IPOEKTHOM JIEATENBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTENLHBIX YCTPOUCTB U 1a00pPaTOPHOro 000pYAOBAHMUS;

pelaTth pacy€THhIE 3aJadyd C SBHO 3aJaHHOW MW HESBHO 3aJaHHOM
(U3MYECKON MOJIENbI0: HAa OCHOBAaHWM aHalu3a YCJIOBHUS BBIOMPATH
bu3znyeckue MoJenau, OTBeyaroue TpeOOBaHUSAM 3aJayd, MNPUMEHSThH
bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJAThl (PU3UYECKUX TEOPUid
IpU  HCIHOJB30BAHUM MATEMATHYECKUX METOJOB pEUIEHUs 3ajaad,
MPOBOJIUTH PAacUY€Thl HA OCHOBAHWM MMEIOIIMXCS JTAaHHBIX, aHAJIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METO/bl PEIICHUS C YUYETOM MOIYYEHHBIX
pE3yNbTATOB;

pemiath KadeCcTBEHHBbIE 3ajaud, TpeOyrolue NpUMEHEHUsS 3HAHWK u3
pa3HBIX pa3feinoB Kypca (PU3UKH, a TaKKe WHTErpaliil 3HAHUW U3 IPYTHX
NPEJAMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPaMBaTh JIOTMYECKYIO
LEMOYKY PACCYy AEHUN C OOPON Ha N3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHHS OCHOBHBIX
MPUHIMIIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

NPUBOJIUTh MOPUMEPHI BKIAJla POCCUUCKUX U 3apyOEKHBIX YUYEHBIX-
(U3MKOB B pPa3BUTUE HAYKHU, B OOBSCHEHUE IMPOLECCOB OKPYKAIOIIETO
MHpAa, B Pa3BUTHUE TEXHUKHU U TEXHOJIOTUI;

aHAIM3UPOBATh U OIEHUBATH MOCIEACTBHUS OBITOBOW M TTPOU3BOICTBEHHON
NEATEIbHOCTH YEJOBEKa, CBSI3aHHOM C (PU3MYECKUMHU MPOLECCaMH, C
MO3ULIMNA 3KOJIOTMYECKON 0€30MaCHOCTH, MPEACTABIECHUN O pallMOHATIBHOM
MPUPOJOIIOIB30BAaHUHU, & TAKKE PA3yMHOM HCIIOJIB30BAHUMU JOCTUKEHUN



HAyKd M TEXHOJOTMM JUIsi JaNbHEWIIEro pa3BUTHUS YEIOBEYECKOTO
0OIIIEeCTBA;

NPUMEHATh pa3lIMyHble crocoObl padboThl ¢ MH(poOpMaluel Gu3nIecKoro
COJIep)KaHUsI C MCIOJIb30BAaHHUEM COBPEMEHHBIX HMH(GOPMAIIMOHHBIX
TEXHOJOTHM, IpU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OpPMAIOHHBIE
TEXHOJIOTUM JUIsl TOMCKA, NEepepadOTKM M TpEeAbsSBICHUS Y4eOHOU U
HAYYHO-TIOMYJISIPHON WH(OPMAINH, CTPYKTYPUPOBAHUS M WHTEPIIPETAIIUN
uH(pOpMalLlMK, MOJYYEHHONM U3 Ppa3IuYHbIX HCTOYHUKOB, KPUTHUECKU
aHaJIM3UpOBaTh  MOJy4yaeMyl0  HMHPOpPMAIMI0 U  OLICHHUBAaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJKM3a UCTOYHMKA UH(POPMALINH;

HPOSIBIISATH OpraHHU3alMOHHbIE U M03HABATEJIbHBIC YMEHUS
CaMOCTOSAATEJILHOTO ~ NPUOOPETEHMs] HOBBIX 3HAaHUW B Ipolecce
BBIIIOJIHEHHUSI IPOEKTHBIX U Y4eOHO-UCCIIEI0BATEIBCKUX PadOT;

paboTaTth B TpyHIe C HCIOJHEHUEM pPa3IUYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy IPyMIbl, PAlMOHAIBHO PacIpEeAesATh AesTeNIbHOCTD
B HECTaHJAPTHBIX CHUTYyaIHMsIX, aJI€KBaTHO OIIEHWBATH BKJIAJ KaXJOro U3
YYaCTHUKOB TPYTIIBI B PEHICHHE PACCMATPUBAEMO MPOOIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyayiied npodeccuoHaIbHOM AeATeIbHOCTH 110
CHEIUATBHOCTIM (GUZUKO-TEXHUYECKOTO MPOQHIIS.
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11 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHuUe pa3esioB H TeM nugpoBbIe
Ne n/m P Kourpoabubie | IlpakTnyeckue (mupp )
MpOrpaMMblI Bcero o0pa3oBaTeIbHbIE
padoThI padoTbI
pecypchl
Paznen 1. 9JIEKTPOAUHAMUKA
bubmuoreka [JOK
11 Martiirioe nozie 14 https://m.eds00.ru/39859ef1
bu6mmoreka [IOK
12 IICKTPOMATHATHAS HHAY KIS 13 L https://m.edsoo.ru/39859¢f1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbI
bubmuorexa [IOK
21 Mexanitieckite Konebais 10 https://m.edso0.ru/39859ef1
bubmunorexa [JOK
2.2 1
DIICKTPOMATHHTHEIC KOTICOaHH > https://m.edso0.ru/39859¢f1
53 MexaHn4eCKHUE U JIEKTPOMAarHUTHbBIE 10 1 bubnuotexa [JOK
' BOJIHBI https://m.edso0.ru/39859ef1
bu6mmorexa [IOK
2.4 2 1
Onrhica > https://m.edso00.ru/39859ef1
Hroro mo pazneny 60
Pa3zaen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
but6mmoreka [IOK
31 Octoser CTO ° L https://m.edso0.ru/39859ef1
Hroro no pazgeny 5)
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Paznea 4. KBAHTOBAS ®U3UKA

4.1 KopryckyaapHO-BOJIHOBON AyaIu3M 15 bubmorexa LIOK
' PIHYCKY AP y https://m.edso0.ru/39859¢f1
bu6mmoreka [JOK
4.2 (6)) 5
MUK aTOMa https://m.edso0.ru/39859ef1
43 ®du3nka aTOMHOTO SI/Ipa U JIEMEHTAPHBIX 5 bubnmnorexa [JOK
' YaCTHI] https://m.edso00.ru/39859ef1
Hroro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMHUHU U ACTPODPU3UKU

bu6mmorekxa [IOK
5.1 DneMEeHTBl aCTPOHOMHUU U aCTPOPU3UKU 12 httos://m.edso0.ru/30859ef1
Hroro no pazneny 12
Pazzen 6. PU3SHUECKHUI MPAKTUKYM
. bubmuotexa [IOK
A ) 1 1
6 MSHHACCIHN NpaKTHiyM 6 6 https://m.edso00.ru/39859ef1
Hroro mo pazueny 16
Pa3nen 7. OBOBLIAIOLIEE IOBTOPEHHUE
CucreMmaruzanys 1 0000neHne
71 MPEIMETHOTO COAEPKAHUSA U OIbITa 15 bu6mmoreka [IOK
' NESITEIBHOCTH, TPHOOPETEHHOTO MIPU https://m.edso00.ru/39859ef1
n3ydeHun kypea ¢pusuku 10 — 11 kiaccos
Hroro no pazueny 15
bu6mmorexa [IOK
P 1
C3CPBIHOE BpEMA 0 https://m.edso00.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 16
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HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KosuvecTBO yacoB JJIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoka Koutpoasnbie | IlpakTnyeckue op
n/n Bcero u3ydyeHusi | oOpa3oBaTeibHbIE
padoTsI padoTsbI
pecypchl
1 dusuka — pyHAaMeHTalIbHas HayKa O 1 bubmmorexa LIOK
pupoae https://m.edsoo.ru/1beef346
5 Hayunbiii MeTO MO3HAHUS U METOIBI 1 bu6nmnoreka [JOK
UCCIIeIOBaHUS (PU3NICCKUX SIBICHUN https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHs B MPOIIECCE
3 no3Ha11{31/1;1 IIPUAPOIBI pHa6J'II(1)3I[eHI/Ie u 1 Bubmorexa ITOK
PHPOALEL. https://m.edso0.ru/34c49931
AKCIIEPUMEHT B (hU3HMKe
4 Crioco6b1 u3MepeHust PU3NIECKuX 1 bu6nuoreka [JOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOCON0THASA U OTHOCUTENbHAS
5 MOTPEUTHOCTH U3MEPEHUN (HU3UIECKUX 1 bubnmorera [JOK
P P https://m.edsoo.ru/7f18fda3
BEJINYUH
MonenupoBanue B ¢pusuke. Poib u
6 MecTO (GU3UKU B POPMUPOBAHUH 1 bubnuoreka [IOK
COBPEMEHHON HAYYHOU KapTUHBI MHUPA, https://m.edsoo.ru/eabbded1
B IPAKTUYECKOMN AEATEIBHOCTH JIFOAEH
Mexanundeckoe aBuxeHue. Cucrema
7 otcyeTa. OTHOCUTEIBHOCTh 1 bubnuorexa [JOK
MEXaHUYECKOro aABvxkeHus. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1auyu MEXaHUKH
8 Panuyc-BekTop MaTepuanbHOU TOUKH, 1 bu6nmoreka [JOK
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€TI0 MPOCKIMHU HAa OCHU KOOpJAHWHAT.

Tpaextopus. [lepememienne. CKOpOCTb.

Hx IPpOCKIHU HAa OCH KOOpAUHAT

https://m.edsoo.ru/30a108a5

PaBHOMEpHOE MpsSMONMHENHHOE
neuxenue. ['paduyeckoe onucanue

bubmuoreka [JOK

o PaBHOMEPHOTO MPSIMOJIMHEHHOTO https://m.edso0o.ru/89ba7190
JIBUKCHHUS

10 CrnoxxeHue nepeMenieHnii U CKOpOCTEH. bubnmoreka [JOK
Pemrenue 3agau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BUKEHHE.

11 MrHoBeHHas1 CKOPOCTh. Y CKOPEHHUE. bu6nuoreka [IOK
[IpsAmosMHENHOE NBUKEHUE C https://m.edso0.ru/a99549a7
MOCTOSIHHBIM YCKOPEHHUEM
I'pacduueckoe onucanue

12 MPSIMOJTMHEHHOTO IBUKCHUS C bubnmorexa [IOK

https://m.edsoo.ru/b7560bbf
MMOCTOSIHHBIM YCKOPEHUEM
CBobOoaHoe mageHue. Y CKopeHue

13 CcBOOOIHOTO MMaAeHUs. 3aBUCUMOCTD bu6mmoreka [JOK
KOOPIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edso0.ru/f738109c
BPEMEHU U UX rpaduku

1 JIBm>keHue Tena, OpOIIeHHOTO O] bu6mmoreka [IOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneirinoe npuxenue. [[prmxenue
[0 OKPY>KHOCTH. YTJIOBasl U JIMHEHAs

15 ckopocTs. [lepuon u yacrora. brbmorexa LIOK

https://m.edso0.ru/33196fbe
LleHTpOoCTpEMHUTENBHOE U TIOJTHOE
YCKOpEHHE
16 Kontponbhas pabota o teme bubnmorexa [JOK

https://m.edsoo.ru/1242f32e
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"Kunematuka"

ITepsbiif 3akoH HproTOHA.
NHeprmanbHble CUCTEMBI OTCUETA.

bu6mmorekxa [IOK

17
[Ipuntnn oTHOCUTENBEHOCTH [ anumnes. https://m.edsoo.ru/5a9e4a64
HewuneprinansHble CHCTEMBI OTCUETA
18 Cuna. PaBHOEHCTBYIOIIIAS CHJTIA. bu6nunoreka [JOK
Bropoii 3akon Herotona. Macca https://m.edso00.ru/141d3837
19 B3aumopetictBue Ten. Tpetuit 3akoH bubnuorexa [JOK
HeroToHa https://m.edsoo.ru/57dba505
[Ipuntun cynepno3uiuu cui. Pemenue
20 3ap aqliia i };IMSHCHI/I: 3aKOHOB bubmmorexa [JOK
g P https://m.edsoo.ru/bdf997fb
HrroTona
3aKOH BCEMHPHOTO TATOTCHHUSI.
21 :‘)KBI/IBaJ'IeHTIfOCTI) TpaBUTAIMOHHOMN U bubmorera [JOK
. p & https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChI
29 Cuna TSKeCTU U yCKOPEHHE bubmuotexa [JOK
CcBOOOIHOTO IMAECHUS https://m.edso0.ru/22757f26
JIBrokeHre HeOECHBIX Te U X
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bu6nuorexa LIOK
23
KOCMHYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemnepa
but6mmorexa [IOK
. I'yka. B
24 Cuna ynpyrocetu. 3aion 'yka. Bec Tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUIbI cui bubmumorexa [IOK
25 TpeHusl. [IBuKeHHe B KUAKOCTHU U rase ¢ https://m.edsoo.ru/1fa86499
Y4ETOM CHIIBI COIIPOTUBIICHUS CPEIbI https://m.eds00.ru/2ch29676
26 Hasnenue. 'mapocraruueckoe bubmuorexa [JOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOGCOFOTHO TBEPJIOE TEJIO. bu6mmoreka [JOK
27 [ToctynaTenbHOe U BpalaTeabHOE bu6muorexa LIOK
JBH>)KEHUE TBEPJIOTO TeJla https://m.edso0.ru/2b95d57e
28 MOMEHT CUJIbI OTHOCUTEIBHO OCH bubnmoreka [JOK
Bpaienus. [1neuo cubl https://m.edsoo.ru/653d3459
CrnosxeHue cuil, NPUIOKEHHBIX K
29 TBepaoMy Teny. LleHTp TsxkecTu Tena. bu6numorexa [IOK
YcnoBus paBHOBECHS TBEPAOTO TEIA. https://m.edsoo.ru/9aa79a7d
Bunet paBHOBecHst
bu6mmorekxa [IOK
30 Pemeeme 3aza https://m.edsoo.ru/dclcaacO
31 Konrponsnas pabota o teme bu6mmorexa [IOK
"Jlunamuka. Cratuka TBepAoro teia'" https://m.edsoo.ru/9f5a574c¢
Nmnynbc maTepuanbHONU TOYKH,
32 CHUCTEMBbI MaTEpUaIbHbIX TOUEK. L{eHTp bu6nuoreka [JOK
MAaCC CUCTEMbI MATEPUATIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema 0 ABUKEHUU LIEHTPA Macc
HMmynibe CUITBI M U3MEHEHHE UMITYJIbCa
33 Tena. 3aKOH COXPaHCHHS UMITYJIbCA. bubnmorera [JOK
https://m.edsoo.ru/13f0a221
PeaktnBHOE NBHKEHUE
MomeHT umItysibca MaTepUAIbLHON
34 touku. [IpencraBnenne o coxpaHeHun bubnmoreka [JOK
MOMEHTA UMITYJIbCA B IIEHTPAJIbHBIX https://m.edsoo.ru/d6532eb9
TOJISIX
bu6mmoreka [JOK
3 PefileEHe 33/ https://m.edso0.ru/f7706d63
36 PabGora cunbl Ha MaOM M Ha KOHEYHOM bubmuoreka [JOK

nepemenienuu. ['padpuueckoe

https://m.edso0.ru/913974c7
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npeicTaBiIeHre paboThl CUIIBI.
MoOUIHOCTh CHIIBI

Kunetnueckas sueprus. Teopema o0

bubmuorexa [IOK

37 W3MEHEHUN KMHETHYECKOU SHEPT U
. https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOYKH
IToTeHnuanpHBIE M HEIOTEHIMAILHBIE
38 cwisl. [Torennuansuas >Heprus. Bropas bubmnorexa [IOK
' prit p https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
TpeThst KocMuUeckast CKOpocTh. CBS3b
pabOThI HEMTOTCHIIUATBHBIX CHIT C
39 A3MEHEHUEM MEXaHHYECKOH SHEPIUHU bubmorexa [JOK
P https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHWYECKON dHEPTrUur
Yupyrue u Heynpyrue CTOJIKHOBEHHUS.
40 v ZZHeHne Bey Hp}J,'IJ'II/I I NAeaIbHON bubmorexa HOK
P pPHY s https://m.edso0.ru/f30f43b6
KAIKOCTH
41 KonrtposbHas pabora o Teme "3aKoHsbI bub6mmorexa [IOK
COXpaHEHHUs B MeXaHUKE" https://m.edsoo.ru/474e7c4a
PaszBuTHe mipescTaBiIeHHN O IIpUPOJIE
P PP bubmuorexa [JOK
42 Ter1oThl. OcHoBHBIE nonokeHns MKT.
https://m.edsoo.ru/b0a4445f
Huddyzus. bpoyHoBckoe ABHKEHHE
CtpoeHue ra3000pa3HbIX, KUIKUX U
43 TBEPALIX TeJI. XapaKkTep ABMKEHUSI U bubmmorexa [OK
p L p p https://m.edso0.ru/c44d02e2
B3aMMOJIEIICTBHUSA YaCTHI] BEIIECTBA
Macca u pa3Mepsl MOJIEKYTT (ATOMOB).
P P ya ( ) bubmuorexa [JOK
44 KomnuectBo BemectBa. [TlocTosinaast
https://m.edsoo.ru/c5b72ab7
ABorazapo
45 Temmneparypa. TernaoBoe paBHOBECHE. bu6nmoreka [JOK
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[Ikana Lenscus

https://m.edso0.ru/0070d493

46 Pemenue 3amau bubmorexa OK
https://m.edsoo.ru/1531aba5
. bubmuoreka [JOK
47 WneanwpHblii ra3. ["a30Bbie 3aKOHBI httos://m.edsoo.ru/1deb2367
48 YpaBuenne MenneneeBa-Kianeiipona. bubnmnorexa [JOK
Pemenue 3agau https://m.eds00.ru/8d12c328
49 AOcoroTHas Temneparypa. 3akoH bubnuoreka [IOK
JanpToHa https://m.edsoo.ru/14e02d1f
50 N3omporieccol B HaealbHOM Ta3e ¢ bu6nmnoreka [JOK
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA https://m.eds00.ru/68878d51
I'paduueckoe npeacraBieHue
51 Hfog)pouecco& iSiTepMa, H30X0pa, bubmorexa IOK
https://m.eds00.ru/1344327b
n3zobapa
bubmuorexa [JOK
52 Ocuosroe ypasienne MKT https://m.edso0.ru/c8094721
bubmuorexa [IOK
53 Pemterme sanat https://m.eds00.ru/10265a05
CBs13b a0COTIOTHOM TEMIIEPATYPHI
TEPMOUHAMUYECKON CUCTEMBI CO
o4 CpeHell KHHETUYECKON IHEprue https://m.edsoo.ru/c38af875
MOCTYNATEILHOTO TETJIOBOTO JIBUKCHHUS
e€ yacTuIl
55 O00011eHrEe U cCUCTEMAaTU3AIM 3HAHUI bu6mmoreka [IOK
o teme "OcHoBsl MKT" https://m.edso00.ru/09d12fd8
56 Konrtponsnas padora no teme "OCHOBBI bubnuoreka [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonnHamMuveckas cucreMa. 3aaHue bu6mmorexa [IOK
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BHEIIHUX ycyoBui 1uist T/1 cucteMsl.
BremHne u BHyTpeHHUE TapaMeTpBI.
ITapamerpsl T/] cucTtemsl Kak CpeaHUE
3HA4YCHMs BEJIUYMH, OIIUCHIBAIOIIUX €€
Ha MUKPOCKOIIMYECKOM yPOBHE

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

HyneBoe Hauano TepMOaMHAMHUKH.

bubmuorexa [JOK
58 CamMonpou3sBosibHas penakcanus T
P P 1 A https://m.edso0.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO
Monenb ueaabHOro ra3a B
59 TEPMOAUHAMUKE. Y CIIOBUSA bubmorexa LOK
P T https://m.eds00.ru/29355001
MIPUMEHHUMOCTH ITOM MOJIEITH
60 VYpaBuenne MenneneeBa-Knaneiipona u bubnuotexa [JOK
BBIPAYKEHHE /ISl BHYTPEHHEW SHEPTUU https://m.edsoo.ru/bal178d0
Bripaxkenue 1151 BHyTpEHHEH SHEPT UM
61 OJHOATOMHOI'0 HJICAJIbHOTO rasa. bubmuorexa [IOK
KBasucrarnueckue u HeCTaTUYECKUE https://m.edsoo.ru/ac5cacl5
MIPOLIECCHI
DnemeHTapHas paboTta B
62 TepMoauHaMuKe. Beruncienue paboTsl bubnuorexa [IOK
no rpaduKy nporecca Ha pV- https://m.edso00.ru/741d5738
IuarpaMme
Temnonepenaya kak crnoco0 U3MEHEHUs
63 BHyTpeHHeH 3Heprun T/l cuctemsr 6e3 bubmmorera [JOK
yiP P https://m.edso00.ru/3d734561
COBEpUIEHHsI pabOThI
64 KonBexkuus, TernaonpoBOAHOCTb, bubnuoreka [IOK
W3JIy4YECHUE https://m.edso0.ru/157b54cd
65 KomnuectBo Temnotsl. TermmoéMKoCTh bubmuoreka [JOK

Tena. Y ieJlbHask U MOJIsipHast

https://m.edsoo.ru/7ba67355
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TEIJI0EMKOCTH BellleCTBa. Y IeIbHAs
TEIJIOTa CTOPAHUsI TOTLITUBA

Pacuér xonmuecTBa TEMIOTHI ITpU

bu6mmorekxa [IOK

66 Terjonepenade https://m.edsoo.ru/1db5ad4e
67 [TonsiTne 06 anuabaTHOM TIpoIIecce. bubnmnorexa [JOK
[TepBblii 3aKOH TEPMOAMHAMUKHU https://m.edso00.ru/d8098824
KonmuecTBo TeminoTe U paboTa Kak
68 Mepbl U3MEHEHUsI BHYTPEHHEH dHepruu bubmorexa TOK
https://m.edsoo.ru/b047alcd
Tl cuctemsbl
Bropoii 3ak0H TepMOTHHAMUKH TSI
69 PABHOBECHBIX M HEPABHOBECHBIX bu6mmorexa LIOK
nporueccoB. HeobpatumocTts https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX TTPOIIECCOB
70 [TpuHUIMIIBI 1EHCTBUS TETIOBBIX bubnuorexa [IOK
marmuH. KITJ] https://m.eds00.ru/2e945513
71 MaxkcumansHoe 3HaueHue KIT. [{ukin bu6mmoreka [IOK
Kapno https://m.edsoo.ru/fe3857b9
but6mmoreka [IOK
72 Pemterme saa https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKHE aCTIEKThI
73 WCIOJIb30BaHUs TEIUIOBBIX ABUTATENCH. bu6nmoreka [JOK
TemioBoe 3arpsi3HEHUE OKPYKAIOIIEH https://m.edso0.ru/9867aaa7
cpeabl
bubmuorexa [JOK
74 Pemterme saa https://m.edso0.ru/c8c70432
O06o0061IeHre u crucTeMaTu3alus 3HaHu|
bu6mmoreka [IOK
75 o teme "TepmoanHamuka. TerioBsie

MaIIHb!"

https://m.edsoo.ru/28d62b3f
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KonTponbhas pabora o teme

bu6mmoreka [JOK

76
"TepmoauHamuka. TeraoBble MainHe!" https://m.edsoo0.ru/1b6e26¢5
[TapoobpazoBaHue 1 KOHIECHCAIHS.
Bbubmmoreka IIOK
77 Hcnapenue u kunenue. Y aenbHas 1
emoTa mapoobpasosa https://m.edso0.ru/6f8e6777
TEIUIoTA II BaHUS
HaceimeHnHbie 1 HEHACHIIIICHHBIC TTAPHI.
KauecTBenHas 3aBUCHUMOCTD IDIOTHOCTH
Y JIaBJICHUS HACBIIICHHOTO Mapa OT
bubmuoreka IIOK
78 TEeMIIepaTypbl, KX HE3aBUCUMOCTb OT 1
0B E&Mz HACKITIEHHOTO apa https://m.edsoo.ru/f5¢17d02
'bEMa HACKIIIEHHOr O Hapa.
3aBUCUMOCTD TEMIICPATYPhI KHUIICHUS OT
JABJIEHUS B YKUIKOCTH
29 BraxxnocTh Bo3yxa. AGCONIOTHAS U bubmuorexa [JOK
OTHOCHUTENIbHAS BJIA)KHOCTH https://m.edsoo.ru/30ebbb79
bubmuorexa [JOK
80 Pemrenne 3amau
A https://m.edsoo0.ru/18e95ff3
TBépnoe Teno. Kpucrannuueckue n BuG 10K
. HOIHOoTEKA
81 aMmopdHbIe Tea. AHU30TPOITHS CBOMCTB
pHCTATIO https://m.edso0.ru/20a88a03
KPUCTAJIJIOB
[InmaBieHue u KpUCTaIIM3ALIHS. BuG LIOK
nOIHoTEKA
82 VnenbHas TEINIOTA IJIaBJICHU.
Cve https://m.edsoo.ru/6ee91e9f
yommManms
Hedbopmaruu TBEpAOTO TENA.
bubmuoreka IHOK
83 Pactsoxenue u cxarue. Casur. Moayib https://m.e dSO(EIru /dalaabl0
HOwnra. Ipenen ynpyrux nedopmarmii — '
TemnnoBoe pacirpeHue KUIKOCTeH 1 Eu6 1OK
. HOIHOTEKA
84 TBEPBIX TEJI. AHTAPMOHHU3M TETUTOBBIX

KoJieOaHUI YyacTHI] BENSCTBA

https://m.edsoo.ru/7ba5edf2
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85 [Ipeo6pa3oBanue sHEPTUH B Pa30BBIX bubnuorexa [IOK
nepexoaax https://m.eds00.ru/97a0672f

bu6mmoreka [JOK

86 % 0

PABHCHHE TOILIOROTO Datea https://m.edsoo.ru/ab1521fb
but6mmoreka [IOK

87 Pemenue 3ana

HICHHE SaAaT https://m.edso0.ru/8ab7f40d
[loBepXHOCTHOE HATAKEHUE.

88 Kanunnsapueie sinenus. JlaBnenue noa bu6mmoreka [IOK
HCKPUBIICHHON ITOBEPXHOCTBIO https://m.edsoo.ru/b42f1f97
*uakoctu. @opmyna Jlammaca
O000611IeHNE U cCUCTEMAaTH3aIMs 3HAHUH

89 1o TeMe "ArperaTHble COCTOSHUS bubmmorexa [JOK

P " https://m.eds00.ru/0b52575c
BemecTBa. Ma3oBbie MEPEX0IbI
Kontpoinbhas paboTa o teme
90 "ArperaTHsle COCTOSHHUS BEIECTBA bubmorexa HOK
P | ’ https://m.eds00.ru/7dc2a739
@da30BbIE IEPEXOBI
DnekTpusanus Ted U €€ MpOosiBICHUS.

o1 DnekTtpruueckuii 3apsa. /[Ba Buna bubnmoreka [JOK
AJIEKTPUYECKUX 3apsiaoB. [IpoBogHUKH, https://m.edsoo.ru/laff445f
TUAJICKTPUKU 1 TIOJTYTTPOBOTHUKH
DJIeMEHTapHBIN AIEKTPUUCCKUN 3apsijl.

92 3aKkoH COXpaHeHI/IH 3J'I§K I/I‘ICCKOFI()) " bubmorexa HOK

p P https://m.edsoo.ru/f49afd24
3apsa

93 B3aumoneiictBue 3apsinoB. TodeuHbie bu6nnoreka [JOK
3apsinbl. 3akoH Kynona https://m.eds00.ru/445b7746

bu6nmmorexa [IOK

94 Pemenue 3anau https://m.edso0.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc
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Dnektpuyeckoe noiie. Ero neiicteue Ha

bu6mmoreka [JOK

95
BJIEKTPUYECKUE 3aPsi/Ibl https://m.edsoo.ru/05c6bfal
Hanpsyk€HHOCTB 3JIEKTPUYECKOTO MOJIA.

96 [TpoGubIii 3apsia. Jlunuu bubnmoreka [JOK
HanpsHKEHHOCTHU AJIEKTPUYECKOTO TOJIA. https://m.edso0.ru/3dac6957
OAHOPOHOE ANEKTPUUYECKOE T10JIE
[ToreHManbHOCTH

97 3JEKTPOCTATUYECKOTO MoJsi. Pa3HOCTh bubmmorexa [JOK

P ' https://m.eds00.ru/80021447
MMOTEHIAJIOB U HaIPS)KEHUE
[ToTenmanpHas YHEPTUS 3apsiia B
98 JIeK OCTaTI/I‘IeCKOI\I/jI) noJje Ii_[(JjTeH nan bubmmorera [JOK
P ' B https://m.edsoo.ru/af5fa389
3JEKTPOCTATUUECKOTO MOJIst
CBs13b HANPSHKEHHOCTH TOJIS U

99 a3HOCTH MOTEHIIUAJIOB JIJIs Bubmmorera [JOK
P A https://m.edso0.ru/df7a6838
ANEKTPOCTATUYECKOTO OIS

100 [IpuHuun cynepno3uuun bubnuoreka [JOK
AJIEKTPUYECKUX TOJIEN https://m.edsoo.ru/Ocfe4a6c

bu6mmorekxa [IOK

101 Pemenue 3ana

HHICHHE Safat https://m.edso0.ru/5a582263

102 [Tone Toueunoro 3apsna. [Tone bubnuoreka [IOK
PaBHOMEPHO 3apsKEHHOM chepbl https://m.edso0.ru/b297b5c3
[Tone paBHOMEPHO 3apsKEHHOTO 11O

103 00béMy mapa. [Toe paBHOMEpHO bubamorexa [IOK

y ? ) p . p https://m.edsoo.ru/f7a665ee
3apsKEHHONW OECKOHEUHO! MIIOCKOCTH

104 IIpOBOIHMKY B JIEKTPOCTATUYECKOM bu6mumorexa [IOK
roJse. Y CIoBrU€E paBHOBECHS 3apsiI0B https://m.edso0.ru/32405eab

105 JIMDJIEKTPHUKY U TIOTyTIPOBOTHUKH B bu6nunoreka [JOK

QJICKTPOCTATUYCCKOM I10JIC

https://m.edsoo.ru/060ebab5
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Konaencarop. 1neKTpoEMKOCTD

106 KOHJICHCATOpa. DIEKTPOEMKOCTh bubmmorexa [IOK
https://m.edso0.ru/845b473
MJIOCKOTO KOHJEHCAaTopa
107 [TapamienbHoE coeTMHEHHE bubnmoreka [JOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnenoBaTeabHOE COCAUHEHNE bubmuorexa [IOK
KOHJIEHCATOPOB https://m.eds00.ru/1e992920
109 DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa bubmorexa TOK
https://m.edsoo.ru/73a34f18
bu6mmoreka [IOK
110 Pemenue 3anau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JIBr>keHuE 3apsKEHHOM YacCTHULIBI B bu6mmorexa [IOK
OJHOPOJHOM BJIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O06o001IeHre U CUCTEMAaTU3aIUsl 3HAHUM bubmuorexa [IOK
o Teme "DnexTpudeckoe nojue" https://m.eds00.ru/5752603f
114 KonTponbhas pabota o teme bu6nmoreka [JOK
"DnekTpuueckoe nose" https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTossHHBIN TOK. Y CIOBUS
115 CYILIECTBOBaHUS TOCTOSTHHOTO bubmorexa LIOK
https://m.edso00.ru/233311b5
ANEKTPUYECKOTO TOKa
but6mmoreka [IOK
116 Ucrounnku Toka. Hanpsokenune u 31C httos://m.edsoo.ru/0839a115
117 3akon OMa Jy1st yyacTKa LETH. bubnuoreka [IOK
DIEKTPUYECKOE CONTPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTbH CONIPOTHUBIICHUS bubnmoreka [JOK

OAHOPOJHOT'O IMPOBOAHHKA OT €TI0

https://m.edsoo.ru/95fcdf51
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JAJIVMHBI U II0IIA AU IMOIIEPEIYHOT O

CCUCHHUS
119 VY 1esIbHOE CONPOTUBIICHUE BEILIECTBA. bubmuotexa [JOK
Pemenue 3amau https://m.edso0.ru/437f8300
120 [TocnenoBarenbHOE, MapaieIbHOE, bu6mmoreka [JOK
CMEIIAHHOE COETMHEHNE MPOBOJHUKOB https://m.edso0.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX DIIEKTPUYECKUX bubnuoreka [IOK
uerneit. [IpaBuna Kupxroda https://m.edso0.ru/1794cf37
bu6mmoreka [IOK
122 Pemterne sazas https://m.eds00.ru/3881b469
123 Pabora anekTpudyeckoro Toka. 3aKoH bubnuoreka [IOK
Jxoyna —Jlenna https://m.edsoo.ru/a3605c5¢c
but6mmoreka [IOK
124 P
CicHHe salat https://m.eds00.ru/6761bf0f
MOUIHOCTB AEKTPUUECKOTO TOKA.
125 TennoBas Mo HZI;TL BBIJIC/IsIEMas Ha bubmmorexa [JOK
t » BRI https://m.eds00.ru/99750a6f
pesucrope
but6mmoreka [IOK
126 P
CHicHHe satat https://m.edsoo.ru/eb72fc24
127 O/1C u BHyTpEeHHEE CONPOTUBIICHHE bubnuoreka [IOK
HCTOYHUKA TOKA https://m.edsoo.ru/72d453af
128 3axon OMa 1 MOJIHOM (3aMKHYTOI) bubnmoreka [JOK
AJIEKTPUYECKON e https://m.edso0.ru/221f40fb
bubmuorexa [JOK
129 P
cHicHue satat https://m.eds00.ru/3580b679
bu6mmoreka [IOK
130 M
OHIHOCTE HCTOTHIKA TOka https://m.edsoo.ru/a0ae51d8
131 KopoTkoe 3ambikaHue bubnuoreka [IOK
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https://m.edsoo.ru/54615632

132 Konpaencarop B 11ernu mocTOSIHHOTO TOKa bubmmorera [JOK
A pBl https://m.edso00.ru/35368f3e
bu6nmnoreka [JOK
133 P
cricHue satat https://m.edsoo.ru/4410cef0
134 Pemenue 3agau mo reme "IlocTostHHBIH bubmuoreka [JOK
AIEKTPUUYECKUN TOK" https://m.edso0.ru/a7340a29
135 Pemenue 3agau no reme "l[locTostHHBIN but6mmoreka [{OK
AIEKTPUUYECKUNA TOK" https://m.edso00.ru/744261b8
136 Pemienue 3agau no reme "l[locTostHHBIN bubmuoreka [JOK
ANEKTpUYECKUil TOK" https://m.edso0.ru/eb5d4687
O06o01IeHre U cucTeMaTr3alus 3HaHUH
137 1o TeMe "[loCTOSHHBIN 2JIeKTpUYECKU bubmorexa IOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KonTponbHas pabora o Teme bu6nuorexa LIOK
"TTocTOSHHBIN 3NIEKTPUYECKHM TOK" https://m.edso00.ru/1885ddf1
DnekTpuyeckas MpOBOANMOCTh
139 A3JIMYHBIX BEIIECTB. DIICKTPUICCKHI bubmorera [JOK
p B ' R https://m.edsoo.ru/da794295
TOK B MeTayiax. CBepXmpoBOAUMOCTh
DNEeKTPUUECKUN TOK B PACTBOPAX U
140 acIuiaBax 3JICKTPOJUTOB. 3aKOHBI bubmmorexa [JOK
P P ' https://m.eds00.ru/4b423491
dapanes s DIEKTPOTU3a
but6mmoreka [IOK
141 C) i L
JICKTPHHACCICHH TOK B Fasax. LUIasMa https://m.eds00.ru/92d92f76
142 DNEKTPUUYECKHM TOK B BAKyyMe. bu6nuoreka [JOK
BakyymHble npu6opsl https://m.edso0.ru/2E+160
143 DIIEeKTPUYECKHUI TOK B bubnmoreka [JOK

MOJTyIPOBOTHUKAX

https://m.edsoo.ru/ab61c660
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bu6mmoreka [IOK

144 [TomynipoBOTHUKOBBIE PUOOPHI https://m.edso00.ru/83622200
@U3UYECKUM PAKTUKYM I10 TEME
"N3mepeHne CUibl TOKA U HANIPSKEHUS

145 B LICTIH ITOCTOSTHHOTO TOKA MPH IMTOMOIIH Etl'/cfsnll;lr?:é(szfrouf; 643¢a56
aHAJIOTOBBIX U IIU(PPOBBIX
U3MEPUTENBbHBIX TPHUOOpOB"
OU3UYECKUI IPAKTUKYM 110 TEME

146 "N3yueHre HepaBHOMEPHOTO JIBUYKEHUS bubnuoreka [IOK
C LETBIO ONPEICICHUSI MTHOBEHHOM https://m.edsoo.ru/f6292f5f
ckopoctH"
@U3UYECKUM IPAKTUKYM 110 TEME

147 "N3mepeHne ycKOpeHusl Ipu bubnuoreka [IOK
MPSMOJIMHETHOM paBHOYCKOPEHHOM https://m.edso0.ru/6960b6ef
NBIDKEHUH ITO0 HAKJIOHHOHW INTIOCKOCTH"
@U3NYECKUM IPAKTUKYM 110 TEME

148 "U3mepeHue yCKOpEeHHsI CBOOOTHOTO E’[I:r?sj:llljr?:;igr?};lea 2402
nageuusa"
OU3NYECKUI TPAKTUKYM I10 TEME

149 "UccnenoBanre 3aBUCUMOCTH TIEpHOA bu6nuoreka [JOK
oOpalieHuss KOHUYeCKOro MasiTHUKa OT https://m.edsoo.ru/bcf53514
€ro napamerpos"”
OU3NYECKUI TPAKTUKYM I10 TEME

150 "M3mepenne paBHOICUCTBYIOIICH CHITBI bu6nunoreka [JOK
NIpY ABIKEHUH OpycKa 1Mo HAaKJIOHHOU https://m.edsoo.ru/0b34db84
MJI0OCKOCTH"
DU3NYECKUI TPAKTUKYM T10 TEME

151 "M3y4deHne NBHKEHUS CUCTEMBI TE, bubmorexa LOK

CBSI3aHHBIX HUTBIO, IEPEKUHYTON YEPE3

https://m.edsoo.ru/b55b81al
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JNErkuit OJoK"

@U3NYECKUM PAKTUKYM 110 TEME
"HccnenoBanue IBMKEHUS OpycKa 10

bu6mmorekxa [IOK

152 HaKJIOHHOM TJIOCKOCTH C MEPEMEHHBIM https://m.edso00.ru/b83b1607
kod(urmenTom TpeHus"
@U3HYECKUI IPAKTUKYM 110 TEME

153 "N3yueHune ycTOWYMBOCTU TBEPIOTO Eﬁfjﬁ;féi?ﬁﬁrao AF4F7
TeJIa, UMEIOIETO MUIOIAIb OMOPHL" o '
DU3NYECKUI TPAKTUKYM T10 TEME

154 "CpaBHEHHE U3MEHEHUSI UMITYJIbCa Tea bubmorexa LIOK
¢ MMITYTBCOM CITE" https://m.edso0.ru/856fh28e

155 PU3NYECKU IPAKTUKYM I10 TEME bubnuoreka [IOK
"IIpoBepka ypaBHEHUsI COCTOSIHUSA" https://m.edsoo.ru/e0fe7e07

156 OusnvecKuil NpakTUKyM IO TEME bubnuorexa [IOK
"U3mepenue yaenbHON TemmoéMKocTH" https://m.edsoo.ru/2f2faa61
@U3UYECKUM PAKTUKYM I10 TEME
"N3yueHnue 3aKOHOMEPHOCTEHN

157 ucrapeHuns xxuakocren” M3mepenne ngg;;fg;gﬁ;éb 122305
K03 duLIeHTa TOBEPXHOCTHOIO
HaTSKECHMUSL.
PuU3NYECKU NPAKTUKYM 110 TEME

158 "M3ydeHne MpoTeKaHus TOKA B IIETIH, bubmmorexa LIOK
conepaneit KomeHcaTop” https://m.edsoo.ru/ec424377
@U3NYECKUI PAKTUKYM I10 TEME

159 "UccnenoBanue CMELIaHHOTO bubmuorexa LIOK
COCTUMHEHI PE3CTOPOB” https://m.eds00.ru/2b179d98

160 OU3NIECKUI MPAKTHUKYM TI0 TeME bu6nnoreka [JOK

"Ha6nronenue amekrponmsa’

https://m.edsoo.ru/64b6e901
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161 O060011IeHNe U CUCTEMAaTU3AIN 3HAHUI 1 bu6mmoreka [JOK
o teme "Kunemartuka" https://m.edsoo.ru/ed017d93
162 O06o0061IeHre U crucTeMaTu3alus 3HaHu| 1 bubnmoreka [JOK
o teme "/IuHamuka" https://m.edso00.ru/3149956b
163 O00011IeHNEe U CUCTEMAaTU3ALN 3HAHUI 1 bu6mmoreka [JOK
o teme "CraTuka TBep0ro Tena" https://m.edso0.ru/0f9752ac
O0001IeHre U cUCTEMATH3aIlI 3HAHUH
164 1o TeMe "3aKOHBI COXpaHCHUS B 1 bubmmorexa [OK
" P https://m.edsoo.ru/6¢c0dfocc
MEXaHHKE
O000611IeHNE U cCUCTEMAaTHU3aIUs 3HAHUH
165 110 TeMe "OCHOBBI 1 bubmorexa [OK
. " https://m.edso0.ru/de148976
MOJIEKYJISIPHOKUHETUYECKOU TEOPUU
O00011IeHre U cCUCTEMAaTU3ALM 3HAHUI
166 o teme "Tepmoannamuka. TenmoBbIe 1 bubmorexa HOK
" P ' https://m.edsoo.ru/Obcc77¢l
MAIIMHBI
O0001IeHrEe U cCUCTEMATH3AINI 3HAHUH
167 1o TemMe "ArperaTHble COCTOSHUS 1 bubmorexa HOK
P " https://m.edso0.ru/59ca5c91
BemecTsa. Ma3oBbIe MEPEXOIbI
168 O06o006meHre U cucTeMaTU3alus 3HaHUH 1 bubmuotexa [JOK
o Teme "DnexTpudeckoe nojue" https://m.edso0.ru/f2381c0c
O00011IeHNE U CUCTEMAaTU3ALM 3HAHUI
169 o TeMe "[1oCTOSHHBIN PIESKTPUYECKIM 1 bubmmorexa [OK
" P https://m.edsoo.ru/3cae6dal
TOK
170 O06o001IeHre U CUCTEMaTU3aIisl 3HAHUI 1 bubnuotexa [JOK
1o reMe "Toku B pa3nuuHbIX cpeaax” https://m.edsoo.ru/cc7681d4
OBUIEE KOJIMYECTBO YACOB I10 170 16

[NPOI'PAMME
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11 KJIACC

KoanuecTBo yacon JJIeKTPOHHbIE
Ne Hdara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bceero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoTbI
pecypchl
BzamMoelicTBHE ITOCTOSHHBIX
1 MarHuTOB U MMPOBOJHUKOB C TOKOM 1 bubmorera [JOK
POBOA ' https://m.eds00.ru/487a8593
MarunutHoe nose. ['unoreza Ammnepa
BekTop MarHuTHOM MHIYKIIAH.
2 IIpun pnn CYIIEpIO3H Iiz nfaerme 1 bubmorexa [IOK
p UH yrep t . https://m.edsoo.ru/4clabcch
nosiei. JInHuKM MarHuTHON MHAYKIIUU
3 MarsuTtHO€ 10J1€e IPOBOJHUKA C 1 bubnuoreka [IOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HampaBlIeHUE U 1 bu6nuorexa [IOK
MOZYJIb https://m.edso0.ru/26d9c5ba
bu6mmoreka [JOK
5 P 1
CHIcHHE sazat https://m.edsoo.ru/a37a0c21
6 [IpumeHeHue 3akoHa AMIiepa. 1 bubnmoreka [JOK
DneKTpOU3MepUTENbHbIE PUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBlIeHHUE U
7 MOAYJIb. JIBUKEHUE 3apsyKEHHON 1 bubmuorexa [JOK
YaCcTHUIIBI B OJTHOPOJTHOM MATHUTHOM https://m.edsoo.ru/c97afaal
moJjie
bubmuorexa [JOK
8 Pemenue 3ana 1
HICHHE saat https://m.edso0.ru/504e98c7
bu6nmmorexa [IOK
9 Pa6ora cunel Jlopenna 1
peHI https://m.edsoo.ru/d518be4b
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bu6mmoreka [IOK

1 P
0 CHICHHE 3a1ad https://m.edso0.ru/93617bd9
MarauTHOE I10JI€ B BEILIECTBE.
11 deppoMarueTvku, napa- u bubmmorexa IOK
PP - 11ap https://m.edso00.ru/30ff9608
IHaMarHeTUKH
OCHOBHEBIE CBOWCTBA
12 deppomaraetukos. [Ipumenenne brbmaorexa LIOK
pp P https://m.eds00.ru/0b58190a
(dbeppoMarHeTHKOB
13 Pemenue 3amad no teMe "MarautHoe bubmuorexa [JOK
none" https://m.edsoo.ru/5b55¢307
14 Pemenue 3agau mo reme "MarautHoe bubmuotexa [JOK
mosne" https://m.edso0.ru/41c4ae8a
SIBrieHME HIEKTPOMArHUTHOM
15 naayknu. [1oTok BekTopa MarHUTHOM bubmmorexa [OK
ALY KIUH. p https://m.edsoo.ru/b3efa0cl
WHIYKIAHA
bu6nmoreka [JOK
16
IC unpyxiwm https://m.edso0.ru/48150bd8
17 3aKOH AJIEKTPOMArHUTHOM MHAYKIUU bubnmoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpudeckoe nojue. Toku bu6numorexa [IOK
Ddyko https://m.edso0.ru/15abe140
19 O/C uHAYKIMH B JBUKYIIUXCS Bbu6mmoreka [JOK
MPOBOJHUKAX https://m.edso0.ru/0235cc02
bubmuorexa [JOK
20 P
CHICHHE 3a1ad https://m.edsoo.ru/4dfda618
bu6nmmorexa [IOK
21 I1 JI
PapuiIo JieHia https://m.edsoo.ru/bbc22726
22 WNnayxtuBHocTs. KaTymka bubnuoreka [JOK
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HWHAYKTHBHOCTHU B LECIIU IMTOCTOAHHOI'O
TOKa

https://m.edsoo.ru/621eae9d

Asnenue camonnaykuuu. J/C

bu6mmorekxa [IOK

23
CaMOUHIYKLUHU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MAarHUTHOTO TOJISI KaTYIITKH C bubnmnorexa [JOK
TOKOM. DJIEKTPOMArHuTHOE MOJIe https://m.edsoo.ru/b3cOad11
bub6mmorexka [JOK
25 P
CHICHHe sajat https://m.edso0.ru/88f69d2b
26 O00011IeHNE U CUCTEMATH3AIUS bubmuorexa [JOK
3HAHUM MO TeMe "DIEKTpOoJUHAMUKA" https://m.edsoo.ru/76484025
97 KonTponbHas padbora o Teme bu6mmorexa [IOK
"OnexrTpoauHaMuka" https://m.edso0.ru/8ae09b98
KoneodarensHas cucrtema. CBoOOIHBIE
28 Kkonebauusa. [apmoHnyeckue bubmmorexa [OK
AP https://m.edso0.ru/7¢1db385
KoaeOanus
29 KunemaTtudeckoe 1 TMHAMHUYECKOE bu6mmorekxa [IOK
OIMCaHue KoieOaTeabHbIX IBUKECHUN https://m.edso0.ru/87ce9498
DHepreTudeckoe onucanue. BoiBos
IUHAMHYECKOTO OIHUCAHUS
30 TapMOHHYECKUX KOIEeOaHU U3 X bubmnorexa [IOK
p https://m.edso00.ru/e3c99692
HHEPreTUYECKOr0 U KHHEMATHYECKOTO
OIMCAaHUS
but6mmoreka [IOK
31 A a aza koJjieOanuii
MILIHTY /A 1 pasa KoneOarii https://m.edsoo.ru/7a0c439a
[lepron u yacToTa KoJIeOaHMIA.
32 [leproa manbix cBOOOIHBIX bubmuorexa [JOK

KOJIeOaHUII MaTEMaTUIECKOTO
MasTHHUKA. [lepro cBOOOTHBIX

https://m.edso0.ru/e0399319
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Kose0aHui NPy >KMHHOTO MasiTHUKA

33 3aryxaromme KoiaeOaHusl. bu6nuoreka [IOK
BreinyxaeHnsie konebanus. PezoHanc https://m.edsoo.ru/72e93d09
bubmuorexa [IOK
34 A 0
BTOKOJICOAtHA https://m.edsoo.ru/6add2644
bubnuorexa [JOK
35 Pemrenue 3agaq https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
Vpok-koH(pepeHmnus "MexaHUUECKHE
36 K(E'IeGaHI/Ii(Ib BpM 3HLII<aJILHLIX Bubmorexa ITOK
'},] https://m.edso0.ru/8ef587be
WHCTPYMEHTaX
O00011IeHNE ¥ CUCTEMATHA3AINAS
37 3HaHUHU 110 TeMe "MexaHnueckue bubmorexa LIOK
| https://m.edsoo.ru/eb84182f
KoJIeOaHus
DNeKTpOMarHuTHBIE KoJIeOaHusI. bubnmorexa [JOK
38 o
KonebaTenbHbIi KOHTYD https://m.edsoo.ru/d4adabde
dopmyna Tomcona. CBA3b aMILUIATYIBI
39 3a I; : KOHJEHCATOpa C aMILJIAT oy; bubmorexa [OK
P A P ya https://m.edso0.ru/093f9afl
CHJIBI TOKa B KOJICOATETLHOM KOHTYPE
40 3aKOoH COXpaHEHHUs SHEPTHH B bu6nuoreka [JOK
U7CaTBLHOM KOJIeOaTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aTyxarolue IeKTPOMarHuTHEIE
41 KOH}GIGaHI/I:jI B ;(p €HHBIE bubmorexa LOK
’ YA https://m.edso0.ru/5e668619
3JIEKTPOMATrHUTHBIE KOJICOAHMs
IIepemeHnnsli TOK. Pezuctop u
42 KOHJEHCATOP B IIEH ITIEPEMEHHOTO bubmorexa LIOK
g pB I p https://m.edso0.ru/84836152
TOKa
43 Karyimka "HIyKTUBHOCTH B LIETIH bubmuotexa [JOK
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NEPEMEHHOI'0 TOKA

https://m.edsoo.ru/cfa307af

3akoH OMa 1Sl 3JIEKTPUYECKOM Lienn

bu6mmoreka [IOK

44
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
MOIIHOCTh TEPEMEHHOTO TOKA.
45 AMIIUTYIHOE U AEHCTBYIOIIEE bubmmorexa [TOK
ya A yrom https://m.edsoo0.ru/lcacéc4c
3HAYCHUE CHJIBI TOKA U HAMPSIKCHUS
46 Pe3onanc B 3IEKTPUUECKON LIEMTH bubmmorexa [IOK
P 1 https://m.edso0.ru/087506df
bu6mmoreka [IOK
47 P
clienme sajat https://m.edsoo.ru/a16836a4
Wneanpunnif TpanchopMatop.
48 HHOI/ISBO CT]:I; ne(be paqa I/Ip bubmnorexa [IOK
p A » TTEpedl » https://m.edso0.ru/f97418ae
noTpebieHne IEKTPUIECKOW YHEPTUI
DKOJIOTHYECKUE PUCKU TIPH
IIPOU3BOJICTBE DIIEKTPOIHEPI UH.
49 Kp JIBTYpa HCHOHLSOTBpaHHHp bubnnorexa [IOK
YIRLYP . https://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPTUU B TOBCEIHEBHOM
KU3HU
but6mmorexa [IOK
50 P
clietme sajat https://m.edsoo.ru/ee6677ed
Bbu6mmorexa [JOK
51 P
CHICHHe sajat https://m.edso0.ru/7cab59f8
O0600111eHNE U CUCTEMATU3ALMI
52 3HAHUH 110 TeMe "DIEeKTPOMarHUTHEIE bubmmorexa [OK
" P https://m.eds00.ru/401024a9
KOJIeOaHusA
53 MexaHn4eCcKHre BOJTHBI. bubmuorexa [JOK
XapaKTepUCTUKN MEXAHUYECKUX BOJIH https://m.edso0.ru/a58e109f
54 CBoiicTBa MEXaHUYECKUX BOJIH but6mmorexa [IOK
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https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKTepUCTHUKH 3ByKa bubmmorexa [JOK
yk. Sapakrep 4 https://m.edso0.ru/138b6f09
56 Wudpassyk u yasrpa3Byk. LllymoBoe bubnuoreka [IOK
3arpsA3HEHUE OKPYIKAOILIEH Cpebl https://m.edso0.ru/7380038f
bu6mmorexa [IOK
7 P
> crierHe sajat https://m.edsoo.ru/cfd918bf
58 DNIEKTPOMArHUTHBIE BOJHBI. bubmuorexa [IOK
N3ny4yenue 3J1eKTpOMarHUTHBIX BOIH https://m.edsoo.ru/714e5dbl
59 OHeprus MEKTPOMATHUTHBIX BOJIH. bubnmoreka [JOK
CBoiicTBa 3JI€KTPOMAarHUTHBIX BOJIH https://m.edso0.ru/d01b818c
[IIxana 31€eKTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHne 3eKTPOMarHUTHBIX bubmmorexa [JOK
P P https://m.edsoo0.ru/49belf9e
BOJIH B TEXHUKE U OBITY
[TpuHIUTIBEI paTUOCBS3U U
61 TeJIeBUICHUsI. Pajiroiokanusi. bubmuorexa [IOK
DIEeKTPOMarHuTHOE 3arpsi3HEHUE https://m.edso00.ru/9f96f1f8
OKpYKarolIei cpeibl
62 Kontponbhas padoTa o teme bubnmnoreka [JOK
"Konebanus u BosnHbI" https://m.edsoo0.ru/4f7985a0
63 CaerT. 3aKOH NPSIMOJIMHENHOTO bubnuoreka [IOK
pacIpoCTpaHEHHsI CBETA https://m.edso0.ru/f9566406
Pemenue 3aga4 Ha npuMeHEeHUE
64 3aKOHA MPSIMOJIUHEHHOTO bubmmorexa LIOK
P https://m.edsoo.ru/ea32d455
pacrpocTpaHeHHs CBETa
65 Otpaxxenue ceta. [lnockoe 3epkaino. bu6nmoreka [JOK
Cdepuueckoe 3epkajo https://m.edso0.ru/a005d2bb
66 [Ipenomitenne cBeta. AOCOIOTHBIN U bubnmoreka [JOK
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OTHOCHTEJIbHBIIN MOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHEe
orpaxkeHue. IIpenenbHsiil yron
IIOJIHOI'O BHYTPEHHEI0 OTPAKECHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3aga4 Ha mpuMEHEHUE

bu6mmoreka [IOK

67
3aKOHOB OTPAXCHUS U TIPEIIOMIICHUS httos://m.edsoo.ru/49d830a9
CBeTa
Xox nyyen B npusMe. Jucnepcust
. bubmuorexa [JOK
68 cBeTa. ClIOKHBINA cocTaB 0eJIoro caera.
https://m.edsoo.ru/d8elc3be
Iset
69 JInnsel. DOKYyCHOE pacCTOSIHUE U bu6nuoreka [IOK
OIITHUYECKAas CUjia JIMH3bI https://m.edsoo0.ru/60441359
[TocTpoenue n300pa>keHUl B TMH3AX U bubnmoreka [JOK
70
HUX CHUCTEMAaX. Y BEJINYCHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 U300paXKEHUI, HOJIYIAEMBIX C bubmorera [JOK
p ’ Y https://m.edsoo.ru/5a868f09
IIOMOIIBIO JIUH3
72 I';ma3 kak onTuyeckas cucreMa bubmorexa HOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anad. IIpenensl
73 o I/IMeHI/IMOJ(t:[TI/I recl))MﬂeT NYECKOU bubmorera [JOK
p p https://m.edsoo.ru/cd174al10
OIITUKU
74 CKOpOCTh CBETA U METO/BI €€ bubnmoreka [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [JOK
s Hucnepens caera https://m.edsoo.ru/lel6ccbe
76 WuTepdepenmus ceera bubamorera LIOK

https://m.edsoo.ru/5fc0c638



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

KorepeHTHbie HICTOUHUKH. Y CIIOBUS

77 Ha0JII0/IEHNSI MAKCHUMYMOB U bubmmorexa LOK
https://m.edsoo.ru/c6416d48
MUHUMYMOB
bubmuorexa [IOK
8 Pemtere saza https://m.edso:Jl.ru/3061de2b
bu6mmorexa [IOK
7 TpumeHeHHe HHTepdepeHLIHH https://m.edsocl).I ru/668edbc8
bubmuoreka [JOK
80 Jlacpparius ceeta https://m.edso:)_.[ru/12ed04b5
81 JudpaknronHnas pemeTrka. Y cjoBue bubnmoreka [JOK
Ha0JII0/IeHNUS TJIABHBIX MaKCHMYMOB https://m.edso0.ru/f998d964
bubmuorexa [JOK
82 Penterme saza https://m.edso:)_.[ru/d580411a
83 [TonepedHOCTH CBETOBBIX BOJIH. bubmuorexa [JOK
[Tonspuzanus ceera https://m.edso0.ru/e9890fe9
bubmuorexa [JOK
84 Penterme sazat https://m.edSO(])_.I ru/c56¢8158
85 CBeToBBIE SABIICHUS B IPUPOJIE bubmmorera LOK
https://m.edso00.ru/0b36363d
86 O06001IeHNEe B CHCTEMAaTH3aIIHS bubmuoreka [JOK
3HaHui o teme "OnTuka" https://m.edso0.ru/8a14748b
87 KonrponbHas pabota o teme bubnuoreka [IOK
«OnTuka» https://m.edso00.ru/82315dd4
['panuIBl TPUMEHUMOCTH
88 KJIaCCUYSCKOM MEXaHHUKH. 3aKOHBI bu6mmoreka [IOK
3JIEKTPOJIUHAMUKYU U TPUHLIHAI https://m.edsoo.ru/c9bd77cb
OTHOCHUTEITHLHOCTH
89 [TocTynatel cenuaibHON TEOPUH bubmuorexa [JOK
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OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/c56f05ch

[IpocTpaHCTBEHHO-BpEMEHHOM
untepsal. [IpeobpazoBanus Jlopenia.
VY cnoBue NpUUYUHHOCTH.

bubmuorexa [IOK

90
OTHOCHUTENIBHOCTH OJTHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameJicHIEe BpEMEHHU M COKpaIIeHUE
JUTUHBI
91 OHeprus U UMIYJIbC PEIATUBUCTCKOU bubmmorexa LIOK
YaCTHUIIbI https://m.edsoo.ru/853a64fc
CBsi3b Macchl € SJHEPTUEN U
92 UMITYIIECOM PEIITUBUCTCKON YaCTUIIBI Bubmorexa IIOK
Y p ' https://m.edso0.ru/b6258ffa
DHeprusi MOKos
93 PaBHOBECHOE TETIIOBOE U3ITyUYCHHE bubmorera [JOK
y https://m.edsoo0.ru/f54035a5
bubmuorexa [JOK
4 B
o 3axoH emermeHks BiHa https://m.edso0.ru/1c5ff752
95 I'mnoresza M. Ilnanka o KBaHTax. bubnmoreka [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218
but6mmorexa [IOK
% DHEPIHs U HMIYIILC POTOHA https://m.edsoo.ru/7fb307ec
97 ®otorddext. OnpiTer A. T bu6numorexa [IOK
CroneroBa. 3akoHbl (hoTodhdekTa https://m.edso0.ru/8c68e5b9
VYpaBHeHue DUHIITEITHA AJ1s
98 dororddekra. "KpacHas rpanura” bubmorexa [IOK
P parut https://m.edso0.ru/01ef4556
dororddekra
99 Jasnenue ceta. OnbiThl [1. H. bu6mmorexa [IOK
JleOenena https://m.edso0.ru/64b4f966
100 BomHoBbIE cBOMCTBA YacTHIL bubmuotexa [JOK
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Bounsl ne bpoiind. /InuHa BoJIHBI 1€

https://m.edsoo.ru/f59cfcec

. bubnmoreka [JOK
101 bpoist 1 pasueps! O6H%CTH https://m.edsoo.ru/5df8bafl
JIOKAJIU3AINH JBUKYIICHCS YaCTHIIBI
. but6mmoreka [IOK
102 KoprtyciynpHo-BOIHOBOH Ayastitsm https://m.edso0.ru/8ccab62a
103 Judpakius 37eKTpOHOB Ha bu6numorexa [IOK
KpHCTaJIax https://m.edsoo.ru/30dbal8c
Croenuduka u3MepeHuid B MUKPOMHUPE.
104 COO?H(()bHIeHI/ISI Hezn e eHéHH(f)CTepr bubmorexa [IOK
N pedl https://m.edsoo.ru/65783dec
I'eitzenbepra
bu6mmoreka [JOK
105 P
CHICHHC rPadHHeCKHX 32/ https://m.edso0.ru/e70195bd
N but6mmorexa [IOK
106 P
CHICHHC pACHCTHEIX 3akaH https://m.edsoo.ru/ee9b3182
KontponbHast paboTa mo TeMam: Eub 1OK
HOIMOTEKa
107 " T n HK -
OCHOBHVC o% HOPHyCKyMpHO https://m.edsoo.ru/c3de891a
BOJIHOBOM Tyanu3m
OMNBITHI IO UCCIICIOBAHUIO CTPOCHUS
108 aTtoma. [limaHeTapHas MOJelIb aToMa bubmorexa [JOK
. P https://m.edso0.ru/312b750a
Pesepdopna
bu6mmnoreka [JOK
109 IT b
OCTyHatTH Hopd https://m.edsoo.ru/404dfa9a
110 Bunsl criektpoB. CriekTp ypoBHER bubnmoreka [JOK
SHEPIuM aTOMa BOJAOpOAA https://m.edsoo.ru/cf74blla
11 CrioHTaHHOE U BBIHYKJIEHHOE bu6mumorexa [IOK
H3JIy4YE€HHUE CBETA https://m.edso0.ru/f945d85c
112 Jlazep bubmuorexa [JOK
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113

Hyknonnast Mogens aapa
I'eitzenbepra-Banenko. 3apsin u
MaccoBOe Yucio sapa. M3oTormsl.
PagnoakTHBHOCTH

https://m.edsoo.ru/2288a0c4

bu6mmoreka [IOK
https://m.edsoo.ru/34ada5de

114

3aK0oH paJIMOAKTHBHOTO pacmaja.
CBoiicTBa MOHU3HUPYIOIIETO
u3nydyeHus. Bnusinue
PaauOaKTUBHOCTHU HA KUBBIE
opraHusmsl. Jlozumerpus

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

115

DHeprus cBA3U HYKJIOHOB B sIJIpeE.
Snepubie cuibl. Jlepekt macchl spa.
SAnepusle peakuuu. SnepHeie
peaxTopsl. [Ipobiemsl yrpasiseMoro
TEPMOAIEPHOTO CUHTE3A.
DKOJIOTUYECKHUE aCTIEKThI Pa3BUTHS
SIIEPHOM YHEPreTUKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff1758d0

116

MeTob1 perucTpaiuu u

HCCIICAOBAaHUA 3JICMCHTAPHBIX YaCTHII.

DOyHIaMEHTaIbHbIE B3aUMOJICHCTBUA.
baproHbl, ME30HBI U JIENITOHBI.
IIpencraBnenue o CrangapTHOU
Mozenu. Kapk-TirooHHast MoJelb
aZpOHOB

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

117

®dwusuka 3a npeaenamu CTaHgapTHON
Mozenu. TéMHas marepus U TEMHas
sHeprus. EnuHcTBO usnyueckoit
KapTUHBI MUPA

but6mmorexa [IOK
https://m.edsoo.ru/c026fd37

118

OTanel pasBUTHUA aCTPOHOMUH.

bu6mmorexa [IOK
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3HaueHue acCTpOHOMHUU

https://m.edsoo.ru/ad73e145

[TprMeHUMOCTH 3aKOHOB (PU3HUKH IS
O0BSICHEHUS IPUPOJIbI KOCMHUECKUX

bu6mmorekxa [IOK

119
00BbeKTOB. MeTObI aCTPOHOMHYECKHUX https://m.edso0.ru/39c44028
HUCCIIETOBAHNN
CoBpeMeHHbBIEC ONITHYECKUE
120 TEJIECKOIBI, PAAUOTEIIECKOIEI bubmmorexa [IOK
s ’ https://m.edsoo0.ru/4877aale
BHeaTMOC(epHast aCTPOHOMHUS
Bun 3Bé3nnoro He6a. Co3Besnus,
121 SIpPKUE 3BE3EI, IDIAHETHI, NX BUAUMOE bubmmorexa [IOK
p ’ ’ https://m.edsoo.ru/aac588eb
IBUKEHUE
Conneunas cucrema. CoHIie.
bu6mmoreka [IOK
122 ComnHeyHast aKTUBHOCTE. MICTOUHHK
. https://m.edso00.ru/22748eb4
sHeprun CoJiHIIA U 3BE3NT
3BE3/bI, UX OCHOBHBIE
123 XapaKTepUCTUKH. J[narpamma bubmmorexa [JOK
| Parcep . P | https://m.eds00.ru/42169944
CHEKTPAJBHBINA KIIACC — CBETUMOCTD
124 3Be3bI TIIABHON IT0CIIEN0BATEIbHOCTH bubmorexa LOK
https://m.edsoo0.ru/b3ch766¢
BnyTtpenHee cTpoeHue 3BE3 .
15 CoBpeMeHHbIE NIPECTABIECHUS O bubnuoreka [IOK
MPOUCXO0XAEHUHU U 3BOJOIMK CoJlHIIa https://m.edsoo.ru/d09da494
M 3BE3[. DTanbl )KU3HU 3BE3
Mneunslii [IyTe — Hama ['anakTuka.
126 Tumne! ramaktuk. YépHbIe ALIPHI B bubmorexa HOK
i P https://m.edsoo.ru/7cd10a0a
s/Ipax TalakTUK
127 Bcenennas. Paciuupenne BeenenHoi. bubnmoreka [JOK

3akon Xa66usa. Teopust bonbiioro

https://m.edsoo.ru/3dbdf0d2
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B3pbIBA. PenmmKTOBOE M3ITyueHHE

128 MacimrabHast cTpykTypa Beenennoi. bu6nuoreka [IOK
Meraranaktuka https://m.edsoo.ru/ce234633
bubmuorexa [IOK
129 Hepeménnsie mpoGieMbl acTpPOHOMUU
P P P https://m.edsoo.ru/d37d9ffe
@U3HYECKUI NPAKTUKYM 110 TEME
130 "UccnenoBanue neicTBus bubmuorexa [JOK
IIOCTOSIHHOT'O MarHUTa Ha paMKy ¢ https://m.edso0.ru/67361aef
TOKOM"
DU3NYECKUI TPAKTUKYM I10 TEME
131 "OnpeneneHne MarHUTHON HHAYKIIUHA bubmmorexa [OK
P Y " https://m.edsoo.ru/fcae91e9
Ha OCHOBE U3MEPEHHUs CUJIbl AMIepa
DU3NYECKUI TPAKTUKYM T10 TEME
132 "UccnenoBaHue sIBICHUS https://m.edso0.ru/c36658da
ANEKTPOMarHUTHOM MHAYKIMH"
Pu3HYECKUl IPAKTUKYM 110 TEME
133 "UccnenoBaHue sIBICHUI Bubmorexa ITOK
| https://m.edsoo.ru/b8fb6391
CaMOUHIYKIUU
@U3HYECKUI IPAKTUKYM 110 TEME
134 "N3mepenne neproaa cBOOOIHBIX bu6numorexa [IOK
KoJIeOaHUH HUTSHOTO U IPY>KUHHOTO https://m.eds00.ru/5d159d35
MasiTHUKOB"
DU3NYECKUI TPAKTHUKYM I10 TEME
135 "[IpeobpazoBanne YHEPTUH B bubmorexa [IOK
peodp 1?' https://m.edso0.ru/a28026bd
MPY>KUHHOM MasiTHUKE
Pu3NYECKUl IPAKTUKYM I10 TEME
" bu6nuoreka [IOK
136 HccnenoBanue pabOThl HCTOYHUKOB

CBETa B LIENH IEPEMEHHOI0 TOKa"

https://m.edsoo.ru/89dc2d90
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@U3HYECKUI MPAKTUKYM II0 TEME

137 "N3ydenne mapaMeTpoB 3BYKOBOM bubmmorexa [IOK
Y | Pametp Y https://m.edso00.ru/b100661a
BOJIHBI
Ou3nvecKuil MPakTUKyM O TEME
138 "M3mepenune mokazaTesis MpeIoMIICHUS bubmorexa [TOK
| https://m.edso0.ru/42569eal
CTEeKJIa
@U3HYECKUI PAKTUKYM 110 TEME
139 "N3mepenne pOKyCHOTO pacCTOSTHUS Bubmmorexa LIOK
P Y " P https://m.edsoo0.ru/b879fb3f
pacceuBaroIMX JIUH3
@U3HYECKUI MPAKTUKYM II0 TEME
140 "HaGnronenue nudpakmu, bu6nuoreka [IOK
UHTEepPEPEHINH U TOJISIPU3ALUH https://m.edsoo.ru/8b7ac737
ceeta"
DU3NYECKUN TPAKTUKYM 10 TEME
"OnpeneneHue UMIYJIbCa U SHEPTUH
141 CJISf’)FI/IBI/ICTCKI/IX qaZTHH (o ’ bubnnorexa [JOK
P https://m.eds00.ru/63756¢47
¢doTtorpadusimM TpeKOB 3apSHKEHHBIX
YaCTHUI[ B MArHUTHOM T110J1¢)"
@U3HYECKUI IPAKTUKYM 110 TEME
142 "UccneqoBanne 3aBUCUMOCTH CHITBI bubmuotexa [JOK
TOKa Yepe3 CBETOAUOL OT https://m.edso0.ru/eb916f82
HanpsHKeHus"
@U3HYECKUI IPAKTUKYM II0 TEME
143 "UccnenoBanue criekTpa bu6mmoreka [IOK
pa3peKEHHOI0 ATOMAPHOT0 BOAOPOJA https://m.edsoo.ru/ec651eb8
Y U3MepeHHe MocTosHHOM Punbepra"
DU3NYECKUI TPAKTUKYM T10 TEME
" bubnuoreka [IOK
144 N3yuenue nmornomeHus 6eTa-4yacTuil

aroMuaneM"

https://m.edsoo.ru/c3dabe6e
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145

@U3HYECKUI MPAKTUKYM II0 TEME
"HaOironenus 38831H0r0 Heba
HEBOOPYKEHHBIM I'JIa30M C
HCIIO0Ib30BAHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUHN JUTS OTIPESTICHUS
IOJIO)KEHHUS HEOESCHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIC
co3Be3us CeBepHOro Mnoiyuapus u
sIpKue 3BE37b1"

bubmuorexa [IOK
https://m.edsoo0.ru/1072021e

146

O00011eHNE U CUCTEMATU3AIII
3HaHUU. Posib GU3HUKHM U aCTPOHOMUH B
9KOHOMUYECKOM, TEXHOJIOTHUECKOM,
COLIMAJIbHOW U 3THYECKO chepax
NEATEIBHOCTH YEJIOBEKa

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

147

O0001IeHNE U CUCTEMATU3ALIII
3HaHUU. Posb 1 MecTO pU3UKH U
aACTPOHOMHUHU B COBPEMEHHON HAay4YHOU
KapTHHE MHpa

bubmuorexa [IOK
https://m.edso00.ru/18f19f7c

148

O00011eHNE U CUCTEMATU3ALMI
3HaHui. Ponb ¢pusnueckoil Teopuu B
(hopMUPOBaHHUHU TIPEICTABICHUH O
(bu3nUecKoi KapTUHE MUPA, MECTO
(bU3UYeCcCKON KapTUHBI MEPaA B 00IIIEM
PSy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJICTABICHHUI O PUPOJIC

Bbu6mmorexa [JOK
https://m.edsoo.ru/e7d400f4

149

O0001EeHUE U CUCTEMATU3ALIMA
3ganui mo treMe "Kunemaruka"

but6mmoreka [IOK
https://m.edsoo.ru/b032fc4b

150

O0001IeHNE U CUCTEMATU3AIII
3HaHu# o teme "Kunemarnka"

bu6mmoreka [JOK
https://m.edsoo.ru/4e31b507
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O0001IeHNE U CUCTEMATU3ALII

bu6mmoreka [JOK

151
3HaHu# 1o teme "JIunamuka" https://m.edsoo.ru/2dfbafc5
O00011IeHNE U CUCTEMATH3AIHAS
152 3HaHUH 110 Teme "CTaThka TBEPIOro bubmorexa LIOK
" PA https://m.edsoo.ru/3cca482e
Tena
O00011IeHNE ¥ CUCTEMATHA3AINAS
153 3HAHUH 110 TeMe ""3aKOHBI COXPaHEHUS Bubmzorexa LIOK
" P https://m.edso0.ru/32a4d1a0
B MEXAHUKE
O060011eHNE U CUCTEMATU3ALMI
154 3gaHu# 110 TeMe "OCHOBEI Brbmaorexa IIOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KUHETHYECKON TCOPHH
O000I11IeHNE U CUCTEMATH3AIHAS
155 3HaHuii o TeMe "TepMoauHaMUKa Bubmaotexa LIOK
P A ' https://m.eds00.ru/c63f7c10
TermioBble MallIUHBI
O00011IeHNE ¥ CUCTEMATHA3AINAS
156 3HaHMU 110 TeMe "ArperaTHsle bubnuoreka [JOK
cocTosHus Beniectsa. Ma3oBbie https://m.edsoo.ru/1d36b5b1
nepexoanl"
O00011eHNE U CUCTEMATU3ALMI
157 3HAHUH 110 TeMe "DIEKTPUUECKOE Bubmorexa IIOK
" P https://m.edso00.ru/3bf0def9
noJie
O00011eHNE U CUCTEMATU3ALII
158 3HaHui 1o TeMe "TlocTOAHHBII Brbmaorexa LIOK
. " https://m.edso0.ru/71453ee6
ANEKTPUICCKUHN TOK
O00011IeHNE U CUCTEMATH3AINAS
159 3HaHuil o TeMe "TOKH B pa3sIMYHbBIX bubmorexa LIOK
" P https://m.edso00.ru/3d40077a
cpenax
160 O0001IeHNEe U CHCTEMAaTH3AIINS bu6nmoreka [JOK
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3HaHUi Mo TeMe "MaruurtHoe mose"

https://m.edsoo.ru/3b4c06ae

O0001EeHUE U CUCTEMATU3ALIMA

bu6nmoreka [JOK

161 % "3
SHAHH HO"TeMe HICKTPOMATHITTHA https://m.eds00.ru/053e2248
WHIYKIHS
O0600111eHNE U CUCTEMATU3ALII
162 3HAHUH 110 TeMe "MexaHndeckue bubmmorexa [OK
" https://m.edso0.ru/d6310bfd
Kosebauus
O000I11IeHNE U CUCTEMATH3AIHAS
163 3HAHUHU 110 TeMe "DIEKTPOMArHUTHEIE Bubmorexa ITOK
" R https://m.edso0.ru/5e2bb83d
KOJIeOaHus
O00011IeHNE ¥ CUCTEMATHA3AINAS
164 3HAHUH 110 TeMe "MexaHndeckue u bubmorexa LIOK
\ https://m.edsoo.ru/96a7a2dd
AJICKTPOMATrHUTHBIC BOJTHBI
165 O0001IeHNE U CUCTEMATU3ALII bu6nmoreka [JOK
3gaHu# 1o Teme "Ontuka" https://m.edsoo0.ru/52ad1603
166 O06o0611eHne U cucTeMaTu3alus bu6morexa [IOK
sgangui o treMe "OcHoBel CTO" https://m.edsoo.ru/5beclc65
O00011eHNE U CUCTEMATU3ALMI
167 3HaHu# 110 Teme "KopoycKyIIsipHO- bubmmorexa [OK
. " PHYCIYIAP https://m.edso0.ru/f7¢59d38
BOJIHOBOM yallu3M
168 O00011IeHNE U CUCTEMATH3AIUS bubmuorexa [JOK
3HaHUH 110 Teme "Pu3nka atoma" https://m.edsoo.ru/1f511654
O00011eHNE U CUCTEMATU3ALII
169 3HAaHUH 110 TeMme "DPu3nuKa aTOMHOI'0O bubmorexa [OK
" https://m.eds00.ru/905¢5ce0
s7ipa ¥ 3JIEMEHTapHBIX YaCTHUI]
O00011IeHNE U CUCTEMATU3AIII
. " bubnuotexa [JOK
170 3HAHUH 110 TeMe "DIIEMEHTHI

acTpopuzuxu"

https://m.edsoo.ru/2bffb94c
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OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME
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MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJBbHOM ITPOI'PAMMBI10 KJIACC

Kon
NpoBePsSIeMOTr0
pe3yJbTara

10.1

IIpoBepsiemble npeiMeTHBIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero 001ero o0pa3oBanmsi

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb U MECTO (U3UKH B (POPMUPOBAHUHU
COBPEMEHHOI Hay4YHOUN KapTHUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKHU
Y TEXHOJIOTUM, B IPAKTUYECKOM JEATEIBbHOCTH JIFOJEH

10.2

Y4uTBIBaTh TPAHUIBl TPUMEHEHHS HW3YYCHHBIX (U3NYECKUX MOJEICH:
MaTepuasbHas TOUYKa, MHEpLUaIbHas cUCTEMa OTCYETA, ADCOIIOTHO TBEPIOE
TEJO, UICAJIBHBIN I'a3; MOJEIN CTPOEHUS Ia30B, XKUJIKOCTEN U TBEPABIX TEI,
TOYEUHBIN 3JIEKTPUUYECKHI 3apsi — P pellieHNH (PU3NYECKHX 3a1a4

10.3

PacnioznaBath (pusznueckue sBieHus (Ipo1ecchl) U OOBICHITh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KHHETUUYECKOW TEOpUU  CTPOEHUs
BEUIECTBA W OJIEKTPOJAMHAMUKH: PABHOMEPHOE U PaBHOYCKOPEHHOE
NpsSMOJIMHEHHOEe JIBUXKEHHE, CBOOOJHOE MaJeHHe Tel, MABM)KEHHE II0
OKpY’KHOCTH, HHepuus, B3aumojeiictBue Ten; auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHUE KUIKOCTEH W TBEPABIX TEJ, U3MEHEHHE O00BEMa Tel
OpU HarpeBaHUM (OXJIAXIEHHUU), TEIUIOBOE PpABHOBECUE, MCIApEHUE,
KOH/ICHCAllUs, TUIABJIEHUE, KPUCTAJUIM3ALM, KUIIEHUE, BIA)KHOCTh BO3/lyXa,
IIOBBILICHHE 1aBJICHUS ra3a IIPU €r0 HAarpEeBaHUM B 3aKPBITOM COCYJIE, CBA3b
MEXly IapaMeTpaMH COCTOSHHUA ra3a B M30IIPOLECCax; dIEKTPU3aLus Tell,
B3aUMO/ICIICTBUE 3aps 0B

10.4

OnuceIBaTh MEXaHUYECKOE ABMKEHHE, UCTIOB3Ys (PU3NUECKUE BEITMYUHBI:
KOOpJMHATA, IIyTh, IEPEMEILEHHUE, CKOPOCTh, YCKOPEHHUE, Macca Tea, CUia,
UMITyJIbC ~ T€Jla, KUHETUYEeCKas DHEpPrus, IOTCHIHAJbHAsA DHEPIHs,
MexaHuyeckas paboTa, MeXaHWYecKass MOIIHOCTb;, IPU ONUCAHUU
NPaBWIBHO TPAKTOBATH (PU3MUECKUI CMBICI HCIIOJIBb3YEMBIX BEJIWYHMH, WX
0003HaUeHUsI W EAMHHUIBI, HAXOAUTH (DOPMYJIBI, CBS3BIBAIOLINE JAHHYIO
(u3NYECKyI0 BEIMYMHY C APYTUMH BEIUUYUHAMU

10.5

OnwuceBaTh W3Y4YCHHBIC TEIIOBHIE CBOWCTBA TEJI M TEIJIOBHIC SBICHUS,
HCIIOJIb3Ys (bI/I3I/I‘-ICCKI/IC BCJIMYHMHBI: OJABJICHUC ra3a, TEMIICpaTypa, CPpCaAHIA
KHHETHUYCCKaA SHEPIrud Xa0THYECKOT'O ABUXKCHUSA MOJICKYII,
CpelHeKBaIpaTHUHas  CKOPOCTh  MOJEKYJ,  KOJHYECTBO  TEIUIOTHI,
BHYTPEHHSsI dHEprus, pabora raza, KOIPGHUIMEHT IOJIE3HOTO IEHCTBUS
TEIUIOBOTO JBUraTesl; MpU OMHMCAHWU MPABHIBHO TPAKTOBaTh (PU3NYECKUI
CMBICJI HCIOJIb3YCMBIX BCIWYHH, UX o0o3HaueHus u CAUHHNIbI, HAXOOAUTH
(hopMyInbl, CBA3BIBAIOININE JaHHYIO (H3UYECKYI0 BEIMUMHY C JIPYTUMH
BEJIMYMHAM

10.6

OnuceiBaTh  M3y4EHHBIE  DJJEKTPUYECKHE  CBOICTBa  BellecTBa U
JJIEKTpUYECKUE SABJICHUS (IIPOLECCHI), UCMOB3Ys (PU3HUECKUE BEIUYUHBIL:




10.7

JNEKTPUYECKUN 3apsijl, DJIEKTPUUECKOe II0Jie, HAaNpsHKEHHOCTh MO,
MOTEHITHAN, Pa3HOCTh MOTEHIIMAJIOB; MPU OMUCAHUH MPABUILHO TPAKTOBATH
(u3HUeCKHii CMBICIT UCTIONB3YEMbIX BEJIHMUUH, UX 0003HAUCHUS U CAMHHUIIB;
yKa3bIBaTh (DOpPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DM3MUYECKYIO BEIUYHHY C
JIPYTUMH BeTMYMHAMHU

aHAIM3UPOBATh (PU3NUYECKUE MPOLIECCHI U SIBJICHMSI, UCIIOIB3YS (PU3NUYECKUE
3aKOHBl U NPUHIMINBL 3aKoH BcemupHoro Tsarorenus, |, Il u Il 3akoHsl
HeroToHa, 3aKOH COXpaHEHUs MEXaHWYECKOW IHEPIHM, 3aKOH COXPaHEHUS
UMIYJbCa, MPUHIUN CYNEPHO3UIMH CHJI, TMPUHIUI PaBHOIPABUSL
WHEPLHUAIBHBIX CUCTEM OTCYETA; MOJEKYJISIPHO-KUHETUYECKYIO TEOPHIO
CTPOEHHUs BEIIECTBA, Ta30BbI€ 3aKOHbBI, CBA3b CPEAHEH KUHETHUYECKOM
SHEPrHH TEIUIOBOTO JIBIXKEHHS MOJEKYJI C aOCONIOTHOW TeMIepaTypow,
IEPBBIA 3aKOH TEPMOJIMHAMHUKHU; 3aKOH COXPAHEHUs JJIEKTPUYECKOTO
3apsna, 3akoH KyroHa; mpu 3TOM pasnuuaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MAaTEeMAaTHYE€CKOE BBIPAKCHUE M YCJIOBUS (TpaHUIIBI, 00IaCTH)
IPUMEHUMOCTH

10.8

10.9

OOBSACHATH OCHOBHBIE TPHHLMIBI JCHCTBUS MAIIWH, NPUOOPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iauyaTh  yCIOBHS HMX  0€30MacHOro
UCIIOJIb30BaHUs B IIOBCEIHEBHOM KU3HU

BEIMONHATE SKCIIEPUMEHTHI IO HMCCIENOBAHUIO (U3WYECKHUX SBICHUA W
IPOIIECCOB C UCIIOIB30BAHUEM MPSMBIX M KOCBEHHBIX U3MEPEHUH; IIPU 3TOM
(dhopmynupoBath npobaemy (3a1ady) U TUMOTE3y Y4eOHOTO IKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEAJIOKEHHOTO 000pYIOBaHUS, TPOBOAUTH OIBIT
1 (hopMyIHPOBATH BBIBOJIBI

10.10

OCyIIIGCTBJISITB IIPpAMBIC U KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘-I€CKI/IX BCJIIMYHH,
IIpu 3TOM BLI6I/IpaTL ONTUMAJIBHBIH CIIOCO0 HU3MCPCHUA U HUCIIOJIB30BATbH
HN3BCCTHBIC MCTOJbI OLICHKH HOFpeHIHOCTeﬁ I/ISMepeHI/Iﬁ

10.11

HccnenoBaTte 3aBUCUMOCTH  MEXIy (U3NYECKUMHU  BEIMYMHAMU C
UCIIOJIb30BAaHUEM TPAMBIX H3MEpPEHUH; TpU OTOM KOHCTPYHUpPOBATh
YCTaHOBKY, (HUKCHpPOBATh  pPE3yJbTaThl  IOJYYCHHOW  3aBUCHMOCTH
¢u3nyeckux BENUWYMH B BUAE TaOMMI W TpaduKOB, AeNaTh BBIBOJBI IO
pe3yJbTaTaM Hcclie1I0BaHUs

10.12

CobmronaTh paBuia 0€30MacHOTO TPY/la MPHU MPOBEACHUU UCCIEIOBAHUN B
pamMkax  y4eOHOrO  DKCIIEPHMEHTa, Y4YeOHO-UCCIICIOBATEILCKONH |
MPOCKTHOM JCSTEIBHOCTH C MCIIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB U
71a60paToOpHOTro 000pPYyA0BaAHUS

10.13

Pemate pacu€THpie 3amauM C SBHO 3aJaHHOW (PU3WYECKONH MOJEIBIO,
I/ICHOJ'II)SYSI (1)I/I3I/I‘I€CKI/IG 3aKOHBI 1 HpI/IHHI/IHI)I; Ha OCHOBC aHaJIn3a YCJ'IOBI/HI
3a/1a4l BBIOUPATh (PU3UUYECKYIO MOJIENb, BBIACIATh (PU3UUECKUE BEIMYUHBI
u QopMmynbl, HeOOXOoAMMBIE IJs €€ pelIeHHUs, MPOBOAUTH pPAcuéThl U
OIICHUBAThH PEATHBHOCTD MOTYUYEHHOTO 3HAYCHHS (PU3HUECKON BEIIMUNHBI

10.14

Pemats Ka4eCTBEHHbBIE 3aJ1a4uu: BBICTPaNBaTh JOTUYECKHU
HEMPOTUBOPEUYMBYIO LIEMOYKY PACCYKIECHUM C ONOpPOM Ha H3YyUYECHHBIE




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

10.15

Hcnonp3oBaTe  mpu  pemIeHMH  y4eOHBIX  3aJa4  COBPEMEHHbBIE
UHQOPMALIMOHHBIE  TEXHOJIOTUM IS TIOUCKA, CTPYKTYpPHUPOBAHUS,
UHTEpNpEeTallud M MpPEACTaBIeHUs Y4eOHOW UM  HAy4YHO-TOIYJISIpHOU
nHpopMalUY, TMOJIYYEHHOW U3 pa3IMYHbIX HCTOYHUKOB; KPUTUYECKU
aHAJIM3UPOBATH MOTyYaeMyto HHOpMaLIHIO

10.16

[IpuBOAUTE IPUMEPHI BKJIAJAa POCCHMCKUX U 3apyOEKHBIX YUEHBIX-(DU3NKOB
B Ppa3BUTHUE HayKH, OOBSCHEHHE TIPOLECCOB OKPYKAIOIIET0O MHUpA, B
pa3BUTHE TEXHUKH U TEXHOJIOTUH

10.17

Hcnonp3oBaTe TeOpeTHUECKHE 3HAHUS O (PU3KMKE B MOBCEIHEBHOW KHU3HH
st obecrieueHuss 0e30macHOCTH Tpu  oOpalieHuH C mpudopamMu U
TEXHUYECKUMHU YCTPOICTBaMH, JUIsI COXpPAHEHUs 370pOBbSI M COOJIOACHUS
HOPM 3KOJIOTHYECKOTO TIOBEICHHS B OKPYKAIOIIEH cpese

10.18

PaGorate B rpymme C BBIIOJHEHHEM pa3IMYHbIX COLUAIBHBIX POJIEH,
IUTAHUPOBATH PabOTy TPYIIBI, PAIMOHAILHO PACTIPEIEISITh 00SI3aHHOCTH U
[JIAHUPOBAaTh JICSITENIbHOCTh B HECTAHJAPTHBIX CHUTYyalUsX, aJeKBaTHO
OLIEHMBAaTh BKJAJ KaXJIOr0 U3 YYaCTHUKOB TPYINIbl B peIIEHUE
paccmaTpuBaeMoil mpoOemMbl

11 KIIACC

Kon
MpoBePsSIeMOTro
pe3yJbTara

111

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAThI 0CBOCHUSA OCHOBHOI
06pa30BaTeJII)HOI7l NnporpamMmmasl CpeaHETO0 06mer0 OﬁpﬂSOBﬂHHH

JleMOHCTpHpOBATh HA MPUMEpPaxX pojib U MECTO (U3UKU B (POPMHUPOBAHUHU
COBPEMEHHON HAYYHOU KapTUHBI MUpA, B Pa3BUTUU COBPEMEHHOU TEXHUKHU
U TEXHOJOTUH, B MNPAKTUYECKOW ICATEIBHOCTH JIIOAEH, LEIOCTHOCTh U
€IMHCTBO (PM3NYECKON KapTUHBI MUpa

11.2

Y4uTBIBaTh TPAHUIBI TPUMEHEHHS HW3YYCHHBIX (U3NUYECKUX MOJEINeH:
TOYEUHBIN DJIEKTPUYECKUM 3apsij, sAnepHas MOJECNIb aToMa, HYKJIOHHAs
MO/IeJIb AaTOMHOT'O si/ipa MPH pelleHNH (PU3NIECKHX 3a/1a4

11.3

Pacnio3naBathk pusnueckue siBaeHus (porecchl) 1 OOBICHITH UX HA OCHOBE
3aKOHOB JJICKTPOJMHAMHKM W KBAaHTOBOW (DHM3HMKH: 3JIEKTpUUYECKas
POBOJIUMOCTb, TEIUIOBOE, CBETOBOC, XHMHYCCKOE, MArHUTHOE JICHCTBUS
TOKa, B3aUMOJICHCTBHE MAarHUTOB, YJIEKTPOMArHUTHAsI UHAYKIIUS, JCHCTBUE
MarHUTHOTO TIOJIS Ha TPOBOJHMK C TOKOM MW JABHXKYIIUICS 3apsii,
3JIEKTPOMArHUTHBIE KoJIeOaHus u BOJTHBI, PSIMOJIMHEIHOE
pacrpocTpaHeHHe CBETa, OTpPaKEHHE, NPEIOMIICHHUE, HWHTepdEpeHIHs,
TU(paKIus U MOJIIPU3AINS CBETa, AUCICPCUsT CBETA, (OTOIICKTPHUUCCKUIN
addext (porodddekt), cBeTOBOE NaBICHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIEeKTpa  aroMa  BOJOPOJAa,  €CTECTBEHHAas M HMCKYCCTBEHHAs




PAaaAnOaKTUBHOCTD

114

OnuceiBaTh U3y4EHHBIC CBOMCTBA BEIIECTBA (DJICKTPUUYECKUE, MATHUTHBIE,
ONTUYECKUE, DIEKTPUUECKYI0 MPOBOAMMOCTh Ppa3NUYHBIX Cpea) U
JNIEKTPOMAarHUTHbIE  SIBJI€HHUS  (MIPOLIECChI), HUCHOJIB3YysS  (U3HUECKUe
BEJTUYHHBL: JICKTPUICCKUHN 3apsJl, CHJIa TOKA, JJIEKTPUICCKOE HAMPSIKEHHE,
AJICKTPUYECKOE COMPOTHUBJICHUE, pa3HOCTh moTeHrmanoB, JJC, pabota
TOKa, WHAYKIMS MarHuTHOro moJjisi, cuwia Awmmnepa, cuna Jlopenia,
WHAYKTUBHOCTH KaTYIIKH, SHEPTHUs SJIEKTPUUECKOTO U MAarHUTHOTO TOJIEH,
HNepuoa M 4acToTa KolieOaHWii B KoyeOaTeIbHOM KOHTYpE, 3apsii W CHIla
TOKa B TIPOIECCE TapMOHUYECKHX JJICKTPOMATHUTHBIX  KOJICOAHHIA,
(OKyCHOE pacCTOSIHHE U OINTHUYeCKas Cujla JIMH3bI, [PU  ONUCAHHUH
MPABIJILHO TPAKTOBAaTh (PU3WYCCKUN CMBICI HCIIOJB3YyEeMBIX BEIIHYUH, UX
0003Ha4YeHHs] W EAMHHMIIBI; YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(hU3MYECKyIO BEJIMUMHY C IPYTMMU BETUYUHAMU

115

OnuceiBaTh H3y4YEHHbIE KBAHTOBBIE SBJICHHMS M IPOLECCHI, HCHOIb3Ys
(u3nYecKre BEIUYHHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI
M YacToTa CBETa, DHEPrus M MMITyJbC (POTOHA, MEPHOA IOoJIypachaja,
SHEPIus CBA3UM AaTOMHBIX sA€p; NPU ONUCAHUU IIPABUIBHO TPAKTOBAThb
(¢u3nYecKuil CMbICIT UCTIONB3YEMBbIX BEJIMYHMH, UX 0003HAYEHUS U €IUHMIIbI,
yKa3bIBaTh (DOPMYJIBI, CBS3BIBAIONIME TAHHYIO (U3NYECKYIO0 BEIHUYHHY C
JIPYyTUMU BeTUYMHAMH, BEIYUCIATH 3HAUYCHUE (PU3NIECKON BETUUNHBI

11.6

AnanuzupoBaTh GU3NYECKHE MPOLECCH U SIBICHUS, UCIIONB3Ys (PU3NUECKUE
3aKOHbl W HOpPUHIMNBL: 3akoH OMa, 3aKOHbI I0CJIEAOBATEILHOIO U
HapajieIbHOTO COeAMHEHUs MTPOBOIHUKOB, 3aK0oH J[koyinsa — JleHna, 3akoH
3NIEKTPOMArHUTHOM MHAYKIMH, 3aKOH NPSIMOJIMHEMHOIO pacripoCTpaHEHUs
CBETa, 3aKOHbI OTPAKEHUS CBETA, 3aKOHBI IPEJIOMJIEHUS CBETA, YPAaBHEHUE
OunHmTeiiHa ang  QoTorddexra, 3aKOH COXPAHEHHS HHEPruH, 3aKOH
COXpPaHEHMs UMITYJIbCa, 3aKOH COXPAaHEHMsI 3JIEKTPUYECKOro 3apsjia, 3aKOH
COXpPaHEHMsI MAacCOBOIO 4HCJa, NMOCTynarel bopa, 3aKOH pajiOaKTUBHOIO
pacmajga; IpH 3TOM pa3ivyaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €ro
MaTeMaTU4YeCKOe  BBIPAKEHME W YCJIOBUS  (IpaHUIlbl,  00JacTH)
IPUMEHUMOCTH

11.7

OnpenensiTh HampaBieHHE BEKTOpa HWHAYKIMM MAarHUTHOTO  MOJS
MIPOBOJTHHKA C TOKOM, CHJIbI AMIiepa 1 cuitbl JlopeHiia

11.8

CtpouTh W ONUCHIBATH HM300paKEHUE, CO3AaBAEMOE IJIOCKHM 3EpPKaJoM,
TOHKOW JTUH30H

11.9

BBIMOTHATE 3KCIEPUMEHTH 110 WCCIEJOBAHHUIO (U3MUECKUX SBICHUI W
IPOIIECCOB C MCIIOIB30BAHUEM TPSIMBIX M KOCBEHHBIX U3MEPEHUH; TIPU 3TOM
(dopmynrpoBaTh mpobdaeMy (3a1a4dy) U THIOTE3y y4eOHOTrO SKCIEepUMEHTa,
coOupaTh YCTAaHOBKY M3 HPEIJIOKEHHOr0 000pYOBaHUS, POBOAUTE OIIBIT
U (popMyIHPOBATH BBIBOJIBI

11.10

Ocy1iecTBIsTh NpsIMblE M KOCBEHHBIE HM3MEPEHUS (PU3UUYECKUX BEJIMYUH;
IpU 3TOM BBIOMpATh ONTHMAJbHBIA CHOCOO WM3MEPEHHS U HUCIOJIb30BaTh




M3BECTHBIE METO/IbI OLIEHKU NOTPENTHOCTEN U3MEPEHUI

11.11

HccnenoBate 3aBUCHUMOCTH (U3WYECKHX BEJIMYMH C HCIOJIb30BaHUEM
OpSMBIX U3MEPEHUH; pU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCUPOBAThH
pe3yJbpTaThl MONYYEHHOW 3aBUCHUMOCTH (PU3MYECKMX BEJIMYMH B BUJE
TabJIML ¥ rpaduKoOB, J1e7aTh BHIBOJIBI 110 pe3yJIbTaTaM HCCIeA0BaHUS

11.12

CobmronaTh npaBuiia 0€30MacHOTO TPY/la MPHU MPOBEACHUU UCCIICIOBAHUN B
paMkax  y4eOHOro  DKCIEpPHMEHTa, Y4YeOHO-UCCIIEOBATEILCKON |
MPOEKTHOM AESITENFHOCTH C UCTIOIH30BAHIUEM U3MEPHUTENBHBIX YCTPONCTB U
71a00paTOPHOTO 00OPYTOBAHUS

11.13

Pemrate pacu€rHbple 3aauM ¢ SBHO 3aJaHHON (PHU3MUYECKOW MOJIEIBIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M TIPHHIIMITEI; HA OCHOBE aHANIN3a yCIOBHS
3a/1a4l BRIOUPATh (PU3UUYECKYIO MOJIENb, BBIACIATh (PU3UUECKUE BEITMYUHBI
U GopMyJIbl, HEOOXOAUMBIC I €€ pEelICHHUsS, MPOBOAUTH PACUETBI M
OIICHUBATh PEATLHOCTD MTOJIYICHHOTO 3HAYCHHS (PH3UICCKON BETMUMHBI

11.14

Pemats Ka4eCTBEHHBIE 3aJa4uu: BBICTPaNBaTh JIOTUYECKH
HENPOTUBOPEUMUBYIO IEMOYKY PpACCYKICHUM C ONOPOM HA H3Yy4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SBIICHUS

11.15

Hcnonp3oBaTe  IpU  pemIeHMH  y4yeOHbIX  3aJady  COBPEMEHHBIE
MHPOPMALIMOHHBIE ~ TEXHOJOTMM  JUId  TOUCKA, CTPYKTYpPUpPOBaHUS,
UHTEPIpETAllMd ¥ TPEACTaBICHUS Y4YeOHOW U HAYYHO-TIOMYJISIPHON
UHQOpPMALIMU, TOJYYEHHOM U3 pa3iM4YHbIX HMCTOYHUKOB; KPUTUYECKH
aHaAJIM3UPOBATh MOJyYaeMylo HHPOPMaLIUIO

11.16

OOBSCHITh TPHUHIUIIBI JEWCTBUS MAIUH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3iMyaTh YCIOBUS WX 0€30MacHOr0 WCIOJIL30BAHUS B
MOBCEIHEBHOU KU3HU

11.17

[IpuBOIUTE IpUMEPHI BKJIa/1a POCCUMCKHUX U 3apYO0eKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHUE IPOILECCOB OKPYKAIOIIEIr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUMA

11.18

Hcnonp30BaTh TeOpeTUUECKHUE 3HAHUS MO (DPU3MKE B MOBCEIHEBHOU KHU3HU
g obecriedeHuss Oe30macHOCTH MpH  oOpalleHuu ¢ npudopamu U
TEXHUYECKUMHU YCTPOICTBaMH, JUIsI COXPAHEHUs 310POBbs M COOJIOAECHUS
HOPM 3KOJIOTUYECKOTO TMOBEJICHUS B OKpY’Kalollel cpesie

11.19

Pa6OTaTB B TIpynni€ C BBIIOJHCHHUCM Pa3JIMYHBIX COLMUAJIbHBIX pOJICfI,
IUTAHUPOBATh PabOTy TPYIIBL, PAIMOHAILHO PACIPENEISITh 00SI3aHHOCTH U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHJAPTHBIX CHUTYyalMsX, aJCKBaTHO
OINCHMBAThH BKJIaA KaXJIOro MH3 YYaCTHHKOB TpPYyHIIbl B PCHICHUC
paccMaTpuBaeMoil mpoOIeMBbI




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KUIACC

Kon Koa nmpoBepsiemoro

pasaejaa 3JIEMEHTA

IIpoBepsiemblie 3JIeMEHTHI CO/IeP:KAHUS

OU3NKA 1 METObI HAYYHOI'O [IO3HAHUA

11

®uszuka — Hayka o mnpupoae. Hayunbie meToabl
MO3HAHUS OKpYy:karolero Mupa. Ponb sakcriepumeHTa
U TEOpUM B TMIpoOLlEcCE€ TIO3HAHUS IPHUPOJBIL.
OKCIepUMEHT B (pusnke

1.2

MonenupoBanue busznyeckux  SBICHUN u
npoueccoB. Hayunble rumnore3pl. Duznyeckue
3aKOHBI W TeOpuM. ['paHHMIBl NPUMEHHMOCTH
(1)I/IBI/II-I€CKI/IX 3aKOHOB. HpI/IHLII/IH COOTBETCTBUA.
Porb u wmecto ¢usuku B dopmupoBaHHUH
COBPEMEHHOH  Hay4YHOW  KapTUHbl  MHpa, B
MPAKTUYECKON JEATETLHOCTH JIFOICH

MEXAHUKA

H#HPar#t##KIMTHEMATHUKA

2.1.1

Mexanuueckoe  ABmkeHHEe.  OTHOCHUTENBHOCTb
MexaHuuyeckoro aBmxeHus. Cucrema OTCuéra.
Tpaexropust

2.1.2

[Tepememienue, CKOpPOCTb  (CpedHss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTh) M YCKOPEHHE MaTepUabHOM
TOYKH, UX IMPOCKOHWH HA OCH CHUCTEMBI KOOpJHWHAT.
CrnosxeHue nepeMerieHnii u CI0)KeHNe CKOpOCTen

2.1

2.1.3

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPAMOJIUHEHHOE
nBwkeHue. ['padpukn 3aBUCUMOCTH  KOOpAMHAT,
CKOPOCTH, YCKOPEHHs, IyTH M HEPEeMEIICHUS
MaTepuaIbHON TOYKU OT BPEMEHHU

2.14

CBobOoHOE TazieHne. Y CKOpeHrne CBOOOHOTO
naJIcHUs

2.15

Kpusonuneiinoe JIBHO)KCHUE. PaBHOMepHOE
JBHXKXCHUEC MaTCpI/IaJ'II)HOI\/’I TOYKH IO OKPYKHOCTH.
VYrioBas CKOpOCTh, JIMHENHAsA cKOpocTh. [lepnon u
yactoTa. LleHTpocTpeMHUTENbHOE YCKOPEHUE

2.1.6

2.1.7

TexHuyeckue YCTpPONCTBA: CIHMIOMETP, IBUKCHHE
CHapsIOB, IIETTHBIC U PEMEHHBIC TTepeadn

[TpakTudeckne paboTel. M3MepeHHe MTrHOBEHHOM
ckopoctu. HcciemoBaHME COOTHOUIEHUS MEKIY




My TSIMH, IIPOWICHHBIMU TEJIOM 3a
MOCJIC/IOBATEeIIbHBIC PAaBHBIC MPOMEKYTKH BPEMEHHU
IIPH PaBHOYCKOPEHHOM JBM)KCHMM C Ha4aJIbHOU
CKOPOCTBIO, paBHOUM Hymt0. V3yueHue IBUKEHUS
[IapuKa B BS3KOW JKUAKOCTH. M3yueHue NBHKCHHS
Tena, OpOIIEHHOTO TOPU30HTAIHHO

2.2

###Par### JNHAMUKA

2.2.1

IIpunnun otHocutenbHOCTH ['amunes.  IlepBbri
3akoH HproToHa. HepimaabHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuina. [lpuHnun cynepno3uuyu cuil

2.2.3

Bropoii 3akoH Her0TOHA 1151 MaTEpUAIBHON TOYKH B
uHepuuanbHol cucteme orcuéra (MCO). Tperuit
3aK0oH HpI0TOHA 111 MaTepUaIbHbIX TOUYEK

2.2.4

3akoH BceMHpHOTO TsAroTeHMs. Cuna TIKECTH.
[lepBas kocmuueckasi CKopocTh. Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuiia TpeHUS
CKOJIbKEHUsI U cuiia TpeHus nokos. Koapounuent
TpeHust. Cuiia CONpOTUBIICHUS NPU JABUKEHUM Teja
B )KMJIKOCTHU WJIN ra3e

2.2.7

[ToctynaTenbHOe W BpalIaTCIbHOE  JIBHIKCHHE
a0COJIIOTHO TBEPIOTO TeJa

2.2.8

MOMEHT CHIBl OTHOCUTEIBHO OCH BpaILICHUS.
IIneqo cuiibl. YCiloBHs paBHOBECUS TBEPAOTO Teja B
14(6(0)

2.2.9

TexHu4eckne yCTpOKWCTBA: MOAINITHAKY, ABUKECHUE
HCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[Ipaktuyeckue paboTel. M3yueHue ABMKCHHSA
Opycka Mo HAaKJIOHHOHM IIOCKOCTH TMOA JeHCTBHEM
HeCcKONbKUX cui. McciaenoBaHue 3aBUCHMOCTH CHII
YOPYTOCTH, BO3HUKAWOIIUX B JedopMupyemMoi
Npy>XWHE W PE3WHOBOM 00paslie, OT BEIUYMHBI UX
nepopmanuu. MccnenoBanue ycinoBUi paBHOBECHS
TBEPAOIO TEJA, UMEIOIIETO OCh BPALCHUS

2.3

##Par#H#3AKOHBI COXPAHEHNW A B MEXAHUKE

23.1

Nmmynsc MaTepuaibHOM  TOYKH, CHUCTEMBI
MaTepuaabHBIX TOYECK. IMIyJIbC CHIIBI U U3MEHEHHE
UMITYyJIbCa TeJla

2.3.2

3akon coxpaHenust umiyinbca B MCO. PeaktuBHOE
JIBUKECHHE

2.3.3

PaGotra cumnel




2.3.4

MOoIIHOCTh CUIBI

2.3.5

Kunetnueckass 53Hepruss MaTepUAIBHOM  TOYKHU.
TeopemMao KHHETHYECKOM YHEPIUU

2.3.6

[TorennuanpHas sHeprus. IloTeHIMaNbHAS YHEPrUs
YIpyTo nehopMHUPOBAHHOM MPYKUHEI.
[ToreHnmanpHast SHEPTHUS TeIa BOJIM3HM TOBEPXHOCTH
Semin

2.3.7

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

2.3.8

anyrI/Ie N HCYIIPYTHUC CTOJIKHOBCHUA

2.3.9

TexHuueckue  yCTpPOMCTBA:  JABWIKEHHE  PaKeT,
BOJOMET, KOIIEp, IPYKUHHBIN MUCTOJIET

2.3.10

[TpakTuyeckue paboThl. M3yueHue cBs3u CKOPOCTEH
Tel Ipu Heynpyrom ypape. HMccienosanue cBssu
paboOThl CHIBI C U3MEHEHMEM MEXaHHMYeCKOH
SHEPTHHU Tela

3 MOJIEKVYJISIPHAS ®U3UKA U TEPMOJAMHAMUKA
#i#Par###OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOM TEOPUN

OcHoBHbIE MOJIOXKEHUS MOJIEKYJISIPHO-

311 KMHETUYECKOM TeOopHH. BpOyHOBCKOE JBHIKEHHE.
Jduddysus. Xapakrep IBIKESHUS U B3aHMOICHCTBHS
YaCTHII BEUIECTBA
Mopenu cTpoeHHs Ta30B, >KUIKOCTEH U TBEPABIX

3.1.2 Tell U OOBACHEHHE CBOWCTB BEIECTBA HAa OCHOBE
ITUX MOJENen

313 Macca MOJICKY. Kommnaectso BEIIECTBA.
[TocrosinHas ABoraapo

31 314 TemoBoe paBHOoBecwe. Temmeparypa u  eé

n3mepenue. [llkara remneparyp Lenbcus
Monens uaeanpHOoro raza. OCHOBHOE YpaBHEHHE

3.1.5 MOJICKYJISIPHO-KMHETHUECKOW TEOPUU  HJICATbHOTO
rasa
AOcontoTHass TeMmIiepaTypa Kak Mepa CpeaHeu

3.1.6 KHHETHYECKON HSHEPruu  TEIJIOBOTO  JABUKEHUS
yactuil ra3a. [llkana remneparyp KenbBuna

317 VpaBuenue Knaneiipona — MenaeneeBa. 3akoH
JanbToHa

318 ["a30BbIe 3aK0HBI. 30Mporiecchl B HI€aIBHOM Ta3e ¢

MNOCTOAHHBIM KOJMYCCTBOM BCHICCTBA: HU30TCPMaA,




n30Xxopa, n3obapa

3.1.9

TexHu4YecKre yCTpOUCTBa: TEPMOMETP, OapomeTp

3.1.10

[TpakTuyeckue padboTsl. M3mMepeHne Macchl BO3ayxa
B KJAacCHOM KomHare. MccienoBaHue 3aBUCUMOCTH
MEXIy THapaMeTpaMH COCTOSHUS pPa3pe’KeHHOTO
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

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

3.2.2

KommyectBo Ttemnotsl u  pabota. BHyTpeHHSS
SHEPIUsi OJHOATOMHOI'O UJICaJIbHOIO ras3a

3.2.3

Bunawr TEIUIONEePEIauHn: TEIIONPOBOJHOCTb,
KOHBEKIMSA, U3JIydyeHHe. TemIoéMKOCTh Tena.
VYnaenpHas  TEIJIOEMKOCTH  BellecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI IIPU TEIUIONIEpeade

3.24

IlepBbiii 3axkoH TepMmoauHaMuku. [IpumeneHnue
MEPBOr0 3aKOHAa TEPMOJAMHAMUKH K H30IPOIECCaM.
['paduueckas uHTEpHIpeTanus paboTHI raza

3.25

TeruioBble MAaIlINHBbI. [IpuHIMIIBL NEeNCTBUS
TEIJIOBBIX MamuH. [IpeoOpazoBaHusi >HEpruu B
TEIJIOBBIX MammmHax. Koaddumument mnome3Horo
nevicteus (nanee — KI1J[) remoBoit Mmammuel. [y
Kapno u ero KI1{

3.2.6

Bropoit 3akoH TepmomuHamMuku. HeoOpatumocTsb
MPOLECCOB B MpupojAe. TeruioBble IBUTATENH.
DKOJIOTHYECKHE TTPOOIEMBI TEIIIOIHEPTETHKN

3.2.7

TexHu4ecKkrue yCTpOMCTBa: ABUIATENIb BHYTPEHHETO
Cropasusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHEP

3.2.8

[Ipaktnueckue pabotel. WM3mepeHuwe yaenbHOU

TETIOEMKOCTH

3.3

###Par###AT'PEI’ ATHBIE COCTOSHNA BEHIECBA. ®A30BbLIE

ITEPEXO/IbI

331

[TapooOpazoBanue u kouaeHcauus. Vcmapenue u
KUIIEHUEe. YJenbHas TeIuioTa mnapooOpa3oBaHUs.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT 1aBJICHUS

3.3.2

AOCOIOTHAS ¥ OTHOCUTENBbHAS BIAXXKHOCTh BO3TyXa.
Haceimennsrii map

3.3.3

Teépnoe Ttemo. Kpucrammmueckne u amopdHbIC
Tena. AHU30TPONUSl CBOMCTB KpucTamios. JKuakue

Kkpuctaybsl. CoBpeMEHHbIE MaTEpUaIIbl




I[InaBnenne mn KpuCTallIn3alusi. Yneanaﬂ TCIIJIOTA

3.34
miasnenus. Cyonumanus
3.35 VYpaBHeHuUe TEIIOBOro OanaHca
TexHuueckue YCTpOICTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU MOIYUYEHUS
COBPEMEHHBIX  MaTepualioB, B TOM  4YHCIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUU
337 [TpakTiueckue paboTel. M3MepeHue BIaKHOCTH
BO3/IyXa
4 SJIEKTPOAMHAMUKA
##HPar###JIEKTPOCTATUKA
411 DnekTpu3anus Tela. JJeKTpuueckuid 3apsa. J[ea
BU/JIA DJIEKTPUUECKUX 3apsiIOB
41.2 IIpoBOIHUKY, TUDIIEKTPUKH U ITOTYIIPOBOJHUKH
413 3aKOH COXpaHEHMS IEKTPUUECKOro 3apsiia
4,14 B3anmopetictBue 3apsnoB. 3akoH Kymnona
DneKTpruuecKoe ToJe. HanpsoxéHHocTh
415 anekTpuueckoro mnons. I[lpuHnun cynepno3unumu.
JIuHMM HANIPSHKEHHOCTH JEKTPUUECKOTO OIS
416 Pa6ora cul 3IEKTPOCTATHYECKOTO HOJIS.
ITorennuan. Pa3zHocTh TOTEHIINAIIOB
41 [IpoBOMHUKM ¥ JAMPJIEKTPUKH B  MOCTOSTHHOM
4.1.7 ANEKTPUIECKOM oJe. Jusnektpuueckas
MIPOHUIIAEMOCTD
OnexktpoéMkocth. KonaeHcarop. DIeKTpoEMKOCTh
4.1.8 IJIOCKOTO KOHJEHCATOpa. ODHEPrusi 3apsHKEHHOTO
KOH/IEHCaTopa
TexHuueckue YCTPOMCTBA: 3JIEKTPOCKOII,
419 AIIEKTPOMETP, ANEKTPOCTaTUYECKAS 3aIuTa,
3a3eMJIGHHE  3JIEKTpPONpUOOpOB,  KOHJAEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTED
4110 HpaKTI/I‘{eCKI/Ie paboTHI. N3mepenue
ANEKTPOEMKOCTH KOHAEHCATOpa
HHHPar###TIIOCTOSIHHBIN DJIEKTPUUYECKHIM TOK. TOKHM B PA3JIMYHBIX
CPEAX
YcnoBus CYILIECTBOBaHUS MOCTOSTHHOT'O
42.1 AIEKTPUIECKOTO TOKa. MicTounukn Toka. Cuia Toka.
4.2 [TocTosiHHBINM TOK
422 Hanpspokenne. 3akon Oma 1715 yyacTka ey
423 DNeKTpUUECKOE COIIPOTUBIICHUE. Y nenpHoe

COIIPOTHUBJICHHEC BCUICCTBA




4.2.4

HOCJ’IGJIOB&TCJ'IBHO@, napamjiCJbHOC, CMCHIAHHOC
COCANHCHUC ITPOBOAHUKOB

425

PaGora snextpuueckoro Toka. 3akoH Jxoyms —
Jlenna

4.2.6

MOIIHOCTB AEKTPUUECKOTO TOKA

4.2.7

anekTponaBkymas cwia (manee — DJC) w
BHYTpEHHEE COINPOTUBICHHE MCTOYHHMKA TOKA.
3aKkoH Oma JUIS MOJIHOM (3aMKHYTOH)
aneKTpuueckou nenu. Koporkoe 3ambIikaHue

4.2.8

ONEeKTpOHHAas MNPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCUMOCTb  COINPOTHUBIEHUS  METAIOB  OT
Temmeparypsl. CBEpXIIPOBOIUMOCTD

4.2.9

ONeKTpuYeckuid TOK B  BakyyMme. (CBolcTBa
DJIEKTPOHHBIX IIYYKOB

4.2.10

[MonynpoBonuuku. CoOcTBeHHass © MpUMECHas
MPOBOJIMMOCTh TOJIyIPOBOJHUKOB. (CBoOMCTBa pP-N
nepexoa. [TonmynpoBogHUKOBBIE TPUOOPHI

4211

DIIEKTPUYECKUI TOK B JJIEKTPOJIUTAX.
DNEKTPOIUTHYECKAS JUCCOUALIUA. DIEKTPOIIN3

4.2.12

DnekTpuyeckuii Tok B razax. CaMOCTOSTENbHBIN U
HECaAMOCTOSITENIbHBIN  pa3psn. PasnmuuHble  THITBI
CaMOCTOSITENBHOTO pa3pana. Mosuus. [1nazma

4.2.13

TexHuueckne yCcTpoONCTBA: aMIIEPMETP, BOJBTMETD,
peocTar, HICTOYHUKH TOKA, JIEKTPOHATPEBATEIbHBIE
npuOopHI, AIIEKTPOOCBETUTEIIbHBIE puoopHI,
TEPMOMETP CONPOTUBJIECHUS, BAKYyMHBIH JHOJ,
TEPMUCTOPBI u (hoTOpE3UCTOPHI,
MOJTYTIPOBOIHUKOBBIN IO/, TAJIbBAHUKA

4.2.14

[Tpaktiueckne paboThl. l3ydeHune cMemaHHOTO
COEJIMHEHUS PE3UCTOPOB.

M3mepenne DOJIC  WCTOYHMKA TOKAa W €ro
BHYTPEHHETO CONPOTHUBIICHUS. Habmonenune
AJEKTPOJIn3a

11 KIIACC

Kon
pa3zaena

4

Koanposepsiemoro

3JIEMEHTA

HpOBepﬂeMble JIEMEHTDBI COACPKAHUSA

SJIEKTPOAMHAMUMKA

4.3

##HPar#H#MAT HUTHOE ITOJIE. OJIEKTPOMAT'HUTHA S NHAY KU A




TTocTosunrle MAaTrHHUTBHI. B3aumoneiicteue

43.1
MOCTOSTHHBIX MarHUTOB
MaruautHoe nojie. BEKTOp MarHuTHOM MHAYKLHH.
432 [IpuHuMn cynepno3uuuu. JIMHUM MarHUTHOU
A nHAyKIuK. KapTuHa TMHANA MarHUTHOW MHAYKIUU
TTOJISI TOCTOSTHHBIX MarHUTOB
MarsuTtHOe MoJie TPOBOJIHUKA ¢ TOKOM. KapruHa
JUHUA TOJNS JUIMHHOTO MPSIMOTO TPOBOJHUKA U
4.3.3 3aMKHYTOTO KOJIBIIEBOTO MPOBOJIHUKA, KATYIIKH C
TOKOM. Ombir  DOpcrema.  B3aumopeiictBue
MIPOBOJTHUKOB C TOKOM
4.3.4 Cuna Amnepa, €€ MOAYJIb U HallpaBJICHNE
Cuna JlopeHua, e€ Moayldb U HampaBJCHHE.
435 JIBkeHre 3apsHKEHHOM 4YacTHIBI B OJHOPOJTHOM
MarHuTHOM moJe. Pabota cuibl Jlopenia
4.3.6 SIBneHue AneKTpOMarHUTHOM UHAYKIUU
4.3.7 [ToTOK BEeKTOpa MAarHUTHOW WHIYKIIUN
438 OJIC wHayknumu. 3aKOH  DJIEKTPOMAarHUTHOM
e uHAyKimu Oapajes
Buxpeoe snektpuueckoe none. 9JIC uHIyKIUHU B
4.3.9 MIPOBOJIHUKE, JIBIDKYIIEMCSl IIOCTYIAaTeJIbHO B
OJTHOPOJTHOM MarHUTHOM ITOJIe
4.3.10 [IpaBuso Jlenia
4311 NupyktuBHOCTh. SBieHue camomuaykuuu. DJIC
e CaMOMHIYKLIUH
4.3.12 DHeprusi MarHUTHOTO TIOJIA KaTYIIKH C TOKOM
4.3.13 DJIEKTPOMArHuTHOE TOJIe
TexHuyeckne ycTpoicTBa: MOCTOSIHHBIE MArHHTHI,
4.3.14 3JICKTPOMATHHTHI, AJICKTPOBUTATEb, YCKOPUTETH
3JIEMEHTapHBIX YACTUL], UHAYKIMOHHAs NIeYb
[Ipaktuyeckne paboThl. M3yueHWe MarHUTHOTO
MOJIsl KaTyIIKU ¢ TOKOM. VccrnenoBanue neicTBUs
4.3.15 MOCTOSTHHOTO MarHuTa Ha paMKy C TOKOM.
HccnenoBanue  sABIEHUS  HJIEKTPOMAarHUTHOMN
WHIYKIAH
5 KOJIEBAHUS 1 BOJIHBI
###PartH#MEX AHUYECKUE N DJIEKTPOMATI'HUTHBIE KOJIEBAHU A
Konebarenpnas cucrema. CBOOOIHBIE KOJEOAHUS.
51 511 lapmonunueckne xkonebanus. Ilepwon, wacTora,
amIuuTyza u ¢daza xonedanuit
5.1.2 [Tpy>XWHHBIH MasgTHUK. MaTeMaTHYeCKUH MasSTHUK




5.1.3

YpaBHeHue TapMOHUYECKHX KoJeOaHwmil.
Kunematnueckoem  JUHAMUYECKOE  ONHCAHUE
K0J1e0aTeIbHOr0 ABUKCHUS

5.14

[IpeBpaiieHue HHEPruuM IpU TaPMOHUYECKHUX
kojeOanuax. CBsA3b  aMIUTUTYIbl  KoyieOaHU
WCXOJHOW BEITWYMHBI C aMIUTUTYJIaMH KOJieOaHUH
€€ CKOpPOCTH U YCKOPEHUS

5.1.5

Kone6atenbHblit KOHTYP. CBoOoiHBIE
9JIEKTPOMAarHUTHbIE KOJEOaHWS B  HICAIBHOM
Koe0aTembHOM  KOHTYpE. AHAJIOTHA  MEXIy
MEXaHUIECKUMHU u AJIEKTPOMATrHUTHBIMH
konebanusmu. ®opmyna Tomcona

5.1.6

3aKOH COXpaHEHHs] JSHEPrud B  HJICAITBHOM
KOJIeOaTeIIbHOM KOHTYPE

5.1.7

BriHyX1cHHBIE MEXaHUYECKHE KoJIe0aHMs.
Pe3onanc. Pe3onHaHcHas kpuBas. BeiHyXIeHHbIE
9JIEKTPOMArHUTHBIE KOJIeOaHMs.

5.1.8

[Tepemennbiii Tok. CHHYCOUIaJIbHBINA IEPEMEHHBIN
TOK.

5.1.9

MOIIHOCTh NEpEMECHHOI'O0 TOKa. AMHJ’II/ITYI[HOG n
HCIZCTBYIOHlee 3HAYCHHUC CUJIbI TOKA U HAIIPSAKCHUA

5.1.10

Tpanchopmarop. IlpowsBoacTBo, mepemada u
notpedieHue AIEKTPUYECKOM SHEPTHH.
OKOJIOTUYECKUE  PUCKM  TPU  HPOU3BOJACTBE
3JIEKTPUUYECKON SHEPrUH. Kynberypa
UCIIONIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM
AKU3ZHU

5.1.11

TexHuueckue YCTpOICTBa: celicmorpad,
AJIEKTPUUYECKUI 3BOHOK, JTMHUU JICKTpoIrepeiad

5.1.12

[IpakTrueckue paboThI. HccnenoBanue
3aBHCHUMOCTH M€PHOJA MaJbIX KOJIEOAHUH rpy3a Ha
HUTH OT JUIMHBl HUTH M Maccel rIpysa.
HccnenoBanue IEpeMEHHOIO TOKa B LENU U3
IIOCJIEIOBATEIIBHO COEAMHEHHBIX KOHACHCATOPA,
KaTyIlIKH U PE3UCTopa

5.2

##HPartHH#MEX AHUYECKUE N DJIEKTPOMATI'HUTHBIE BOJIHbI

Mexanuueckue BOJIHBI, YCIIOBHS
591 pacnpocTpaHeHus. [Tepuon. CkopocTb
pacripocTpaHeHus U JuInHa BOJHBL [lomepeunsie n
HPOJIOIBHBIE BOJIHBI
599 #Hi#HPar###  Wuatepdepenust u - audpaxmys

MECXaHHUYCCKHUX BOJH




5.2.3

3Byk. CkopocTh 3ByKa. ' poMKOCTh 3ByKa. BricoTa
ToHa. TemOp 3ByKa

5.24

ONEKTPOMAarHUTHHIE BOJIHBL. Y CJIOBUSI WM3JIy4EHHUS
3JIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTanus
BEeKTOpoB E, B 1 v B 3J€KTpOMarHuTHOI BOJIHE B
BaKyyMe

5.25

CBolicTBa 3JIEKTPOMATrHUTHBIX BOJH: OTPa)KEHUE,
IIPEJIOMIICHUE, HOJIIpU3aLus, nudpaxims,
untepdepeniusa. CKOpPOCTh 3IEKTPOMArHUTHBIX
BOJIH

5.2.6

[IIkama >jgeKTpOMarHUTHBIX BOJH. [IpuMmeHeHue
9JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIUTIBT paguoCBsI3u 51 TEJIEBUIECHUS.
Paaunonokanus. DJIEKTpOMarHUTHOE 3arpsa3HEHUE
OKpYKarollIeu cpeabl

5.2.8

Texunyeckue YCTPOMCTBA: MY3bIKaJIbHbIE
UHCTPYMEHTBI, YJIbTPa3ByKOBas IUATHOCTHKA B
TEXHUKE W MEIUIMHE, pajap, pPaauoNpUEMHUK,
TEJIEBU30p, aHTeHHa, Tenedon, CBY-neun

5.3

H###Par##OIITUKA

5.3.1

5.3.2

[IpsmonuHeitHOe  pacmpocTpaHEHHE CBeTa B
oaHOpoHOM cpene. JIyd cBeTa

OtpaxkeHre cBeTa. 3aKOHBI OTPAXKEHHUS CBETA.
[MocTpoenne n3o0pakeHU B INIOCKOM 3epKalie

5.3.3

[Tpenomnenue cBeta. 3aKOHBI MPEJIOMIICHHSI CBETA.
AOCONIOTHBIN MOKa3aTe b IPETOMICHUS

5.3.4

[lonnoe BHyTpeHHee otTpaxeHue. IlpenenbHbIi
YIOJI IOJIHOI'O BHYTPEHHETO OTPaKEHU

5.3.5

I[I/ICHepCI/IH cBeTa. CIIOXKHEIN cocTaB O€JIoro cBera.

LBer

5.3.6

5.3.7

Colwuparomue u paccewBaromue JUH3bL. TOHKas
nuH3a. DoKyCcHOE pacCTOSHUE U ONTHYECKas CHUila
TOHKOM JuH3bL. [locTpoeHue wu300pakeHUd B
coOMpalOLINX U paccenBarolMX JuH3ax. Popmyna
TOHKOM JTUH3BI. Y BeIIMYCHHE, TaBAEMOE JTHH30M

IIpenenst [IPUMEHUMOCTH reOMETPUUYECKOU
OITUKHU

5.3.8

WNurtepdepentus cBeta. KorepeHTHbIE HCTOUYHUKH.
VYcaosus HaOJII0ICHUS MaKCHUMYyMOB u
MUHUMYMOB B HHTEp(EPEHLIMOHHON KapTUHE OT
JBYX CHH()a3HBIX KOT€PEHTHBIX UCTOYHUKOB




Hudpakuus cBera. [udpakumonHas pemieTka.
53.9 VYcnoBue HaOMIOACHUS TJIABHBIX MAaKCUMYMOB TIPH

NaJICHUM  MOHOXPOMAaTM4eCKOro  CBeTa  Ha
TU(PPAKIUOHHYIO PEIETKY

5.3.10 [Tonspuzanus cBeta

TexHuueckue YCTPOMCTBA: OYKHU, aIyna,
5311 ¢oroanmapar, IIPOCKLIIMOHHBIN arnmapar,
e MUKDPOCKOII,  TEJIECKOIl, BOJIOKOHHAs  OIITHKAa,

T pakMOHHAs PeIIETKa, TOISIPOU

[MpakTuueckue paGoTsl. M3MepeHne mMokasaresst
5312 [PEIOMIICHUS. Hccnenosanue CBOMCTB
o n300paxkeHuii B uH3ax. HabmoneHue aucnepcuu

CBCTa

DJIEMEHTBI CITELIUAJIBHOM TEOPUU OTHOCUTEJIbBHOCTH

['panuist MIPUMEHUMOCTHU KJIACCUYECKOM
MexaHuKkH. [locTynaTel TEOpUM OTHOCUTEIBLHOCTH:
WHBApPHAHTHOCTh MOJYJSI CKOPOCTH CBETa B
BaKyyMe, IPUHILIHUI OTHOCUTEILHOCTH DUHIITEHHA

6.1

6.2 OTHOCUTEILHOCTD OOIHOBPCMCHHOCTH.
l 33.MC,Z[J'ICHI/IC BPEMCHU U COKpAIICHUC NJIMHBI

6.3 DHeprust U UMIYJIbC CBOOOTHOMN YaCTHUIIBI

CBs3p  Maccel C DHEPrHEM W HUMITYJIbCOM
6.4 CBOOOIHON YaCTHUIIBI. DHEPTHS MMOKOSI CBOOOHOM
YaCTHUIIBI

KBAHTOBAS ®U3UKA

7.1

#iH#Par###3JIEMEHTBI KBAHTOBOM OITTUKU

®otonsl. @Dopmyna I[lmanka cCBs3M SHEpPruu
7.1.1 (¢oToHa C ero 4YacToTOW. DHEPrusi U HUMILYJIbC
¢dboToHa

OTtkpeiTre u uccaegoBanue Gorodpdexra. OnbITH

12 A.T'. CroneroBa. 3akonsl (hoTod(hheKTa

713 VYpaBHenue OiHmTeitHa ans  QoTorddexTa.
o «Kpacnas rpannna» gorospdexra

714 Hasnenue ceeta. OnbrTer [1.H. JIeObenena

7.1.5 XHUMHUYECKOE NEUCTBUE CBETA

Texnunueckune YCTpOICTBa: ¢doTo371eMEHT,

7.1.6
(1)OTO,I[8_T‘H/IK, COJIHCYHAas 6aTape;I, CBCTOONO

7.2

CTPOEHHE ATOMA

Monens atoma Tomcona. OneiTel Pe3epdopaa mo
7.2.1 HCCJIEOBAHUIO CTPOEHHU aroMa. [InanerapHas
MO/JIeJIb aTOMa




1.2.2

[Toctynater bopa. M3znydenme wu mnorionieHue
(OTOHOB TpHU Mepexoje aToMa C OJHOTO YPOBHS
SHepruum Ha Jpyroid. Buasl cnektpos. Crekrp
YPOBHEN 3HEPIUH aToMa BOJOpO/ia

7.2.3

BosiHoBBIE cBoMicTBa yactuil. Bonubel ge bpormns.
KopnyckynspHo-BonHoBol nyanusm. dudpaxmus
AJIEKTPOHOB Ha KpUCTAJLIaX

7.2.4

CrnoHTaHHOE ¥ BBIHYXKICHHOE  M3JIyUYCHHUE.
Y CTpoicTBO M MPUHITUIT PabOTHI Jia3zepa

7.2.5

TexHu4ecknue yCTpOMCTBA: CIIEKTPAIBHBIM aHAINA3
(cexTpockon), 1a3ep, KBAHTOBBI KOMIIBIOTED

7.2.6

[IpakTnueckue paboThI. Habnronenue
JMHEHYaToOro CHeKTpa

7.3

ATOMHOE APO

7.3.1

Meronsl HaOII0AeHUS u perucTpanuu
3JIEMEHTapPHBIX YACTUL]

7.3.2

OTtkpeiTHe panguoaktTuBHOCTH. OnbIThl Pezepdopaa
10 ONPEACICHUI0 COCTaBa  PaJMOAKTHBHOTO
usnyuenusi. CBoiictBa anbda-, Oera-, ramma-
U3NMyuYeHus. BnusHue pagnoakTUBHOCTH Ha KUBBIC
OpTaHU3MBI

7.3.3

OtkpeiTHE TpoTOHAa W HeWTpoHa. HyknoHHas
mozenb siapa I'eitsenOepra — HMBanenko. 3apsif
sapa. MaccoBoe yucio sapa. M3oromnst

7.3.4

Anbda-pacniag. DJIEKTPOHHBIH W TIO3UTPOHHBIN
OeTa-pacma. IM'amma-uznydenue. 3aKkoH
PaaroaKTUBHOIO pacnaja

7.3.5

DHeprus CBsA3M HYKJIOHOB B siIpe. SIAepHbIC CHIIBL.
Jedekt macchl siapa

7.3.6

Snepusbie peakuuu. JleneHue u CUHTE3 sSEP

7.3.7

Snepusiii  peaktop. TepMosiAepHBI  CHUHTE3.
[Ipobnembl U MEePCTEeKTUBBI SAEPHON IHEPTETHKH.
OKOJIOTUYECKHUE ACTIEKTHI SACPHOU YHEPTETUKHU

7.3.8

DJjieMeHTapHble 4YacTUIlbl. OTKpBITHE MO3UTPOHA.
@yHIaMEHTaIbHbIE B3aUMOJICUCTBUSA

7.3.9

TexHudeckue yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunbcona, sinepHslil peaktop, aToMHasi Oomba

7.3.10

[lpakTnyeckue pabotel. MccnenoBaHue TpeKoB
gacTull (1o TOTOBEIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nnHoro Heba. Co3Besnusi, sipKkue 3BE3BI,




IJIAHEThI, UX BUANUMOEC JIBUXCHUC

8.2

Conneunas cuctema. [lnaHeTsl 3eMHOH TpyMIIBL.
[InaHeThI-TUTaHTBl U UX CHOYTHHUKH, KAapJIUKOBBIE
mianeTbl. Manble Testa COJTHEUHOU CHCTEMBI

8.3

Comnne, ¢otochepa um armochepa. ComHeuHas
AKTUBHOCTH

8.4

Hcrounuk sneprun ConHua u 3BE311

8.5

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb, panuyc, TeMIeparypa, ux
B3aMMOCBs3b. /lnarpaMma «CEKTpaAJIbHBINA KJIACC —
CBETUMOCTBY. 3BE311BI TJIaBHOM
MOCJIEIOBATENIbHOCTH. 3aBHCUMOCTh «Macca —
CBETUMOCTBY» JUISt 3BE3] TJIABHOM
IIOCJIEI0BATEIBHOCTH

8.6

HiHPar#H#BHyTpeHHEe CTPOEHHE 3BE3 L.
CoBpeMEHHBIE NIPEACTABIEHUS O MPOUCXOKACHUU
u 3Bostonuu CoslHLA U 3BE311. DTallbl )KU3HU 3BE3]

8.7

8.8

Mneunsiii Ilyte — Hama ["amaktuka. CrimpanbHas
CTpyKTypa ['amakTuku, pacnpeneneHue 3BE3/, ra3a
u . [lonoxenne u nwxkenue ConHua B
lanakruke. [Inockas u chepudeckas: moacHUCTEMbI
["anakTuku

Tunbl ramaktuk. PaguoranakTMKd W KBas3aphl.
YeEpHble ABIPHI B AIpax rajlakTHK

8.9

Bcenennas. Pacmmpenune Bceenennoil.  3akoH
Xab06ma. Pazoeranne ramaktuk. Bo3pact u pangnyc
Bcenennoit, teopust bonsmoro B3peiBa. Moneins
«ropsiueit Beenennoi». PenukroBoe usinyueHue

8.10

Macurtabnas CTpyKTypa Bceenennoi.
MeraranakTuka. Hepeménnsie npo0IeMbl
aCTPOHOMMH




INPOBEPAEMBIE HA EI'D 10 PU3UKE TPEBOBAHUS K
PE3YVJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON
HNPOI'PAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMSA K MPeAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTe/IbHOM NMPOrpaMMbI CpeIHero 0011ero
oOpa3oBaHus

1

ChopmMupoBaHHOCT, yMEHHH pacro3HaBaTh (U3HUSCKHUE SIBIICHUS

(nporiecchl) U OOBACHATH UX HA OCHOBE U3yUEHHBIX 3aKOHOB

Brnanenne ocHoBomonararomMMu  (PU3UYECKUMH  TMOHATUSAMH U

BEJIMYMHAMH, XapaKTEePU3YIOIUMHU (PU3HUECKHE TIPOLECCHI

ChopMHUpOBaHHOCTE yMCHHIA MPUMEHATh 3aKOHBI KJIACCHYCCKOM
MEXaHHKH, MOJICKYJISIPHOM (1076371941 u TEPMOIUHAMUKH,
AJIEKTPOJMHAMUKH, KBAHTOBOW (DM3HMKH JUIsl aHaiW3a U OOBSICHEHUS
SIBJIICHMA MUKPOMHpA, MaKpOMHpPa W MEramMupa, pa3jindyarh YCIOBHUS
(rpaHuIbl, 00J1aCTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TOHUMATh
BceoOmMid xapaktep (pyHIaMEHTAIbHBIX 3aKOHOB M OIPaHUYECHHOCTh
UCTIOJIb30BAHUSI YACTHBIX 3aKOHOB, aHAJIM3UPOBATh (PU3UUCCKUC
MPOLIECChl,  UCIONB3yS  OCHOBHBIE  TOJOXKEHUS, 3aKOHBl U

3aKOHOMEPHOCTH

C(I)OpMI/IpOBaHHOCTB YMCHUA pa3jindaTb YCJIOBUA NPUMCHHUMOCTU

Mojienelt GU3NIECKUX Te U MPOIIECCOB (SIBICHUI)

ChopMupoBaHHOCTh YMEHHUSI pemaTh pacy€THbIE 3aJa4dl C SIBHO
3aJJaHHOI W HEABHO 3aJaHHON (pU3MUYECKOW MOMAENBIO: Ha OCHOBAHUHU
aHamu3a YCJIOBHS BBIOMpaTh (U3UUECKUE MOJETH, OTBEYAIOIIHNE
TpeOOBaHUAM 3a4a4YH, TPUMEHATH (POPMYJIIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTyJaThl  (U3MYECKUX  TEOPHUM  HpU  HCHOIb30BAaHUH
MaTeMAaTHYECKUX METOJIOB PELICHUS 3a/1ad, IPOBOAUTH PacdyE€Thl Ha
OCHOBAaHMHM HMEIOLIUXCS JAHHBIX, AHAIM3UPOBATh pE3yJbTaTbl U
KOPPEKTHPOBATh ~ METOABl  pPEIIEHUs ¢  Y4ETOM  IOJTY4YECHHBIX

pe3yNbTaToB

Pemath xadecTBeHHbIE 3aja4yM, TPeOyIOIIMEe MPUMEHEHUs 3HAHUM U3
Pa3HBIX pPa3AesioB IIKOJIBHOIO Kypca (PU3UKH, a TaKKe HHTEeTparuu
3HAHMA W3 JIPYTUX TMPEAMETOB €CTECTBEHHOHAYYHOIO  IIMKJIA:
BBICTPAaUBaTh JIOTMYECKYIO LEMNOYKY pACCYXIEHUH C OINOpod Ha

HU3YYCHHBIC 3dKOHBI, 3aKOHOMCPHOCTH U (bH3quCKHC SABJIICHUSA




BJ'Ia)IeHI/Ie OCHOBHBIMHU MeTOoJaMu HAay4YHOTr'O IIO3HaHUA,
HCIIOJIB3YCMBIMHU B (1)I/ISI/IKGZ MMpOBOAUTE TIIPSIMBIE HW KOCBCHHBIC
nu3MepeHns (U3NYCCKUX BEJMYMH, BBIOMpAs ONTHMAJBHBIA CIIOCOO
U3MEPEHHS M HCIOJb3YSl M3BECTHBIE METOIBI OICHKH IOTrPEIIHOCTEH
U3MEpPEHHH, IMPOBOAMTH HCCIICJOBAHUE 3aBUCHMOCTEH (hr3muecKux
BEJIMYMH C UCHOJb30BAaHUEM TMPSAMBIX H3MEPEHHUH, OOBIACHATH
MOJTyYeHHbIE PE3YJIbTaThl, UCIONB3Ys (PU3NYECKHE TEOpPHUH, 3aKOHBI U
MOHATHS, U JIeNaTh BBIBOJIBI, COOIOAATh MpaBuia 0€30MacHOro Tpyaa
[IpU IPOBEJCHUHU MCCIEIOBAaHUN B paMKax y4eOHOro SKCHEpUMEHTa U
yu4eOHO-UCCIEeIOBATENbCKONH  NEATENPHOCTH € HCHOJIb30BAHHUEM
IUPPOBBIX ~ U3MEPUTENBHBIX  YCTPOHCTB W J1a0OpaTOPHOTO

000pyaOBaHUS

ChopmupoBaHHOCTE ~ YMEHWH  aHAIM3HPOBATh W OIICHUBATH
MOCIIEJICTBHSI OBITOBOM M MPOW3BOJICTBEHHOW JIEATEIBHOCTH YEIOBEKa,
CBSI3aHHOM € (PU3WYECKUMH TPOIIECCAMM, C TO3UIUN IKOJITOTHUUECKOM
0e30MacHOCTH; MIpe/ICTaBIeHUN 0 paroHaIbHOM
MPUPOJIONIONB30BAHNN, A  Takke  pPa3yMHOM  HCIOJIh30BAaHUHU
JOCTMKEHUM HAyKM M TEXHOJOTMM Jis JallbHEHIIero pa3BUTHS

YCIJIOBEYCCKOI'o O6HI€CTB3

OBnaneHue pas3nuuHbIMH croco0amMu  paboTel ¢ uHMOpManuen
(bu3MUecKoro  coiepXkaHUs C  UCHOJb30BAaHHMEM  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUN; pa3BUTHE YMEHHH KPUTHYECKOTO

aHaJIn3a U OLUCHKU JOCTOBCPHOCTU nonyqaeMoﬁ I/IH(I)OpMaI_II/II/I

10

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATAIOIINE
aCTPOHOMUYECKME TIOHATHS, TEOPUHU M 3aKOHBl JUIS aHauu3a Hu
00BsicHeHUSI (PU3UYECKUX MPOIECCOB, MPOMCXOMAAIIMX Ha 3BE3NAX, B
3BE3JHBIX CHCTEMAX, B MEXIAIAKTUYECKOM CpeAe; JBUKEHHUS

HeOECHBIX TEJI, DBOJIIOLINH 3BE311 U Beenennoi




HEPEYEHD DJIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA ETD
11O PU3UKE

Kon
Kon .
pasnena/t IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
3JIeMeHTa
eMblI
1 MEXAHUKA
1.1 KMHEMATHKA
111 Mexanuyeckoe JBUKCHHE. OTHOCUTENBHOCTh
o MexaHH4YecKoro aBrkeHus. Cucrema orcyéra
MarepuanibHasi TOUKa.
Z 4
Eé€ paniryc-BeKTop:
F(r)=(x(r) w2 ) z(2)),
TPAaeKTOPIIA,
IepeMEIIcHIIE:
112 [ — - — - —
= (Ax, Ay, Az),
IIVTE.
CroKeHIe HEI}EMEI]]EHIITIZ
A=A + A
CkopocTh MaTepUaIbHONW TOUKHU:
. AF _,
U=— =T, =[L31_.U1_.U_].
At o T
Ax , ) .
113 v, =—| =X/, aHaIOTHN4HO v, =),, U.=Z,.
Af |y, :
CIoxeHIe CKOpocTell: o, =0, + 0, .
Brruucnenue nepemenieHys U MyTH MaTeprualbHOU TOUKH
NIPU IPSMOJIMHEHHOM JBM)KEHUH BJIOJIb OCH X TI0 TpauKy




3aBUCUMOCTH V(1)

. . AU .,
T§'TCI'I!EIP'IE5HIIE MAaTEPHATBHOII TOYKIL 4 = — =L, 7
AL |y
1.14
ﬂL:;. r ]
a = =(uv,),", aHAIOIIMHO a, = (v, ), a.=(v.
m 1 J L - -
pra;)
PaBHOMEPHOE NPAMOJIMHENHOE IBHKECHHE:
x(t) = xg + Vout
x(t)
0
+
1.15

[0)

Uy (t) — vo, = const

(t)




0x

const

1.16

PaBHOYyCKOpEHHOE IPSIMOJIMHEWMHOE JIBUKEHUE:!

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

-

U;.T - U_ll.'c = zﬂ.‘r [IJ _Il]

HPII IBILKESHINI B OTHOM HAIIPABICHIIN IVIE S =

LA

1.1.7

CBoOoHOe masieHne. Y ckopeHne cBOOOTHOTO MaICHUS.

Vi

Yo a

Q Xo ";—

JIBu>xeHue Tena, OpOIIEHHOT0 MO/ YIJIOM 0L K TOPU30HTY:




[.r{f} =X, +U,f=x +tUcosa-f
1 gt gt

g.=0

v (t)=uv, =uv,cosa
v (t)=v, +gr=y,sino— g
{gJ_ =—g=const

1.1.8

KpuBonuneriHoe nBuxenue. [[BikeHne MatepruaibHON
TOYKH MO OKPY’KHOCTH.
VYrnoBas u JIMHEHAsA CKOPOCTh TOUYKHU:

v = wR

wR

[Ipu paBHOMEPHOM ABUKEHUH TOUKHU MO OKPY>KHOCTH
21

===2
w T v

2




2o
. llenTpocTpeMUTeIbHOE YCKOPEHUE TOUKH:

e = 5 = w?R

1c

R
. IloTHOE yCKOpEeHME MaTepUaIbHOM TOYKHU

Teépmoe teno. [locTynaTenpsHoe U BpalaTeIbHOE

119 JIBUKEHUE TBEPAOTO TENa
1.2 JTNHAMUKA
191 NuepumaneHpie  cucteMbl  orcuéra. IlepBblil  3aKOH
o Herorona. IIpunnun otHOCcHTENbHOCTH [anmumnes
1.2.2 Macca tena. IInoTHOCTE BeliecTBa:




o
I
<13

Cuna. [TpyHIMD CyneprIO3UIIMK CHIL:

-

FpaBHogeﬁCTB = Fl + F2+- -

paBHOJIEHCTB

1.2.3




1.2.4

Bropoii 3akon HeroTona: quist marepuanbHoit Touku B UCO

-
>

Fl =ma,q




Ap = FAt
A
p
F
At
npu
F = const
F
const
———
£y Fy
125 Tpertuit 3akoH HproTOHA 11711 MaTEpUAIBHBIX TOYEK:
Fia = —F3




12

21

3aKkoH BCCMHUPHOTO TATOTCHUA: CUJIBI NPUTAKCHUA MCKIAY

TOYEYHBIMUA MAacCaMH paBHEI
mim;
RZ

F=G

1.2.6




Cuna tsxect. LlenTp TskecTu Tena. 3aBUCUMOCTD CHIIBI
TSKECTH OT BBICOTHI N HaJ TMOBEPXHOCTHIO TUIAHETHI
pagmycom RO:

GMm

9= R, + h)?

mg

(R

h)

GMm




Cuna ynpyroctu. 3akoH ['yka:
F, = —kx

F
127 "
—kx
Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHUS CKOJIbKCHHUS:
Ep = uN
F
By
uUN
1.2.8
Cuna TpeHus MoKos:
Ep <uN

Tp

IN




Koaddunment tpenus

JaBiienue:
Fy
P=7%
p
S
1.2.9
F
1
1.3 CTATHUKA
t
F
MOMEHT CHIJIBI OTHOCUTEIBHO OCH BpPAIICHHS:
M| = FI, re | — medo cubr
F
131
F
OTHOCHUTEJBHO  OCH, mpoxozismed d4epe3 Touky O
HEePICHUKYIISIPHO PUCYHKY
1.3.2 Lentp macc Tena. LleHTp Macc cucTeMbl MaTepHaIbHBIX




TOYCK:

- myr, + myry+...
rLl.M. =

m; + my+...




B onHOpOgHOM 11071€ TSXKECTH

(g = const)




const)
LOCHTP MacCC TCJIa COBIMAAACT C €ro HCHTPOM TAKCECTU

VYcnoBus paBaoBecus TBEpaoro Tena B UCO:

[M;+M, +...=0

1.3.3 - ~
|F+Fy+...=0
HHHPar#t#
3akoH [Tackans
1.34
JaBnenue B xxuakocTH, mokosimieics B UCO:
p =po+ pgh
HitParttttt | P
1.35
0
+
pgh
3akoH Apxumena:
FApx = ;PBbITeCH
F
#HHPar#t##
1.3.6

Apx




BBITECH

€CJIM TeJIO0 U KUIKocTh nokosrcs B UCO, to

FApx = P9Vsrirecn

Apx

pgV

BBITCCH

VYcnoBue mi1aBaHus Tel

14

3AKOHBI COXPAHEHNA B MEXAHUKE

HHHParH#
14.1

NMnynbsc MaTepuanibHONW TOYKU:

p=mv




Nmnynbe cuctemsl Te:

p=p+p+..

p

p

HHHP A !
1.4.2

+




HHHParH##
1.4.3

3aKOH U3MEHCHUS U COXpPaHCHUA UMITYJIbCA:

B CO

- -

Ap = A(pl + D2 +.. ) = FlBHeLLIHAt + FZBHeLLIHAt+' -

A(




1BHEITH

At

2BHEIIH

At

B MCO , ecniu

Ap = A(p; +p+...) =0




A(

, €CIIH

- -

FlBHeLL[H + FZBHel.LIH+' v




1BHEIIH

2BHEIIH

PeaktuBHOE IBHXKEHHE

F
\<ﬂ(§(x‘

HitHPar###

144 Pabota CHJIBI Ha MajIOM MEPEMEIICHUH:
A= |ﬁ'||ﬂf| -cos a.=F, - Ax
«

145 D

MOoOIIHOCTh CHIIBL:

€CJIM 32 BpeMsl




At

At

pa60Ta CHJIbI UBMCHACTCA HAa , TO MOIITHOCTH CHUJIBI

p=
At Ar—

=F-p-cosa

1.4.6

Kunernueckas s3Heprusi MaTepuagibHOU TOUKH:

KUH

mv

2m

EKPIH

mv

2 pZ

2

~2m




3aK0oH U3MEHCHHUS KUHETUYECKOM OHECPTHUU CUCTCMbI

MatepuanbHbIX ToYeK: B UCO AEkun = Al + A2 + ...

147

[ToTenumanpHas SHEpIUs:
JUISl IOTEHIIMAJIBHBIX CHJT

Ay = E1n0TeHu - EZHOTeHu_= AEHOTeHu

12

1moreni

2moTeHIL

AE

TIOTEHI]




HOTCHHI/IaHBHaﬂ SHEpPIUid MaTCpHaHLHOﬁ TOYKH B
OJHOPOJHOM II0JIC TAKCCTH:

El‘[OTeHL[ = mgh

E
TIOTCHIY
mgh
HOTCHI_II/IaJ'ILHaH SHEpPIu:Aa yupyro I[e(l)OpMI/IpOBaHHOFO
TCia:
c kx?
MOTeHL, — 2
E
TIOTCHIY
2

kx




1.4.8

3aKOH N3MCHCHUA U COXpaHeHI/ISI MexaHI/IquKOﬁ BHeprI/II/I:
Eiex = B + Emre:—m-.
B IICO AE,ex = Ascex menoresm. cuns
B IICO AE,ex = 0, eClI Agcex HeOOTEHI. CHI 0

1.5

MEXAHUWYECKHUE KOJIEBAHMA 1 BOJIHBI

151

l'apmoHnueckne  KojeOaHUST ~ MaTepHATbHOM  TOYKH.
Ammmutyna u (daza  konebanmii. KunemaTuueckoe
ONMCaHUE:

x(1) = Asin( @r+o, ).

U (5)=x.

a(f=(v,),=—e'x() =a, +0'x=0,
IJI€ X - CMEIIEHNUE U3 PABHOBECHS.
JInHaMu4eCcKoe ONKUCaHue:

ma, = —kx,
X

ma

—kx,
rac

ma

. OTO 3HAYHT, YTO




—kx.

DHepreTuyeckoe ONMCaHue (3aKoH COXpaHEHUs

MEXaHWYECKON IHEPTUN):

CBs3p AMILJIMTY IbI KoJIeOaHMHi CMCHICHU A MaTepHaHBHOﬁ
TOYKHM C aMIUIMTyAaMHU KoneOaHuii eé CKOPOCTH H

YCKOPEHUS:

Upe =04, a__ =04

[Tepuona u yacToTa KOJIeOAHUA:

r=2_1
® vV

[Teprnox ManmbIx CBOOOMHBIX KOJI€OAHWN MATEMaTHYECKOTO

MasiTHHKA:
1.5.2 i
T=2n|—
g
[Tepron cBOOOIHBIX KOJIEOAHUN PYKUHHOTO MAasTHUKA!
m
T=2n T
Boinyxknennsle  koneOanus. Pe3zonanc. Pe3onaHcHas
153
KpHUBast
[lomepeunsle 1 mpomonbHble  BoJHBL — CKOpOCTB
pacnpocTpaHeHHs U AJIMHA BOJIHBI:
154

v
A=vT =—
v




WNuTepdepennus u nudpakuys BoIH

155

3Byk. CKOpOCTb 3BYyKa

MOJIEKYJISAPHAS ®U3UKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISAPHAS ®PU3UKA

211

Mogaenu cTpoeHUsi Ta30B, >KHAKOCTEW W TBEPIBIX TEIl.
[TycTe TepMomuHamMuueckasi cucteMa (Teno) coctout u3 N

OJIMHAKOBBIX MOJIEKYJI. Toraa KOJIM4ecTBO BEIIECTBA
N m

_NA H




rac

N
A
— 9ucao ABOrajipo, M — Macca CUCTEMBI (Tena),
u

U

— MOJISIpHAsi Macca BelecTBa
2.1.2 TemnnoBoe NBMKEHHE aTOMOB U MOJICKYJT BEIIECTBA
2.1.3 BsaumoelicTBre YaCTHIL BEIIECTBA
214 Huddyzus. BpoyHoBckoe ABHKEHHE
215 Monenb uneansHoro rasa 8 MKT

216 CBs3p MeXAy JaBJICHHMEM U CpeAHeHd KHHETHYECKOU
9HEprueil  MOCTYMaTeIbHOrO0  TEIJIOBOTO  JIBMKEHUS




MOJIEKYJT HJIeaTbHOTO Ta3a (ocHoBHOE ypaBHeHHEe MKT):

1 - 2 [(mpt| 2 —
p=-mpv’="n-|——|=n-¢__.
3 3 | 2 3

- KOHLIEHTpALU MOIEKYII
Y

217 AoGcomoTHas Temneparypa: T =t +273K
Cesi3p TeMmMmepaTtypbl Ta3a CO CpeAHel KUHETHYECKOM
SHEprueil TMOCTYMaTeIbHOIO TEIUIOBOTO JBIIKEHHUS €ro
MOJIEKYJI:
2.1.8 f 2
— my 3
£ _.=|—|=2kT
L2 2
2.19 VYpasuenue p = nkT

2.1.10

Mogens uaeaabHOro ra3a B TCPMOAUHAMUKE!




( Vpeererse Merrereera — Kiareipora
| BeIpaKeHHE [V BHYTPEHHEH JHepIHH

Vpaenenine MeHjueneeea — KuaneiipoHa (IIpHMel

3AIIICI):

pV=""RT =vRT =NkT, p=P%L

H H

BripaieHne U1 BHYTPeHHeIl SHEPIHH 0IHOATOMHC
raza ([IpIIMeHIIMEle (DOPMEI 3alIlICH):

U=3vRT =3 NkT =22 RT =ve T =2 p¥
2 2 2 2

2.1.11

3akoH I[aJ'IBTOHa IJI JaBJICHUS CMECH PA3PEIKCHHBIX I'a30B:

p=p+p+..




2.1.12

W3omporieccsl B pa3pekeHHOM rase ¢ MOCTOSIHHBIM YHCIIOM
Mostekys N (C OCTOSIHHBIM KOJTMYECTBOM BEILIECTBA V):
nuzorepma (T = const): pV = const ,

n3zoxopa (V = const):

p
j— t
T cons

T

Y

const

n3zobapa (p = const):
v = t
T = cons

const




I'padmueckoe npencraBnenue n3onporeccos Ha pV-, pT- u
VT- auarpammax.

OObeMHEHHBIN ra30BbIH 3aKOH:
pV

— = const
T

pVv

const

JJI1 TIOCTOAHHOI'O KOJIMYCCTBA BCILICCTBA V.

Hacrpimennsie u HCHACBIIMICHHBIC IIaPhbI. KauectBennas

3aBUCHUMOCTDL IIJIOTHOCTH W AAaBJICHUA HACBIOICHHOI'O IIapa

2113 OT TeMIepaTypbl, HX HE3aBUCHUMOCTh OT 0OOBEMaA
HACBIIIEHHOT0 Iapa
BrnaxnocTs Bo3myxa.
OTtHOCHUTENbHAS BIAKHOCTD:
¢ _ pnapa(T) _ pnapa(T)
B pHacmumapa (T) B pHaCbILLlHapa(T)
¢
2.1.14 =

HaceImnapa




M

M

M

(M

napa

HacsIInapa

napa

M3MeHeHue arperatHblX COCTOSHUH

BCIICCTBA. UCIIAPCHUC

2.1.15

M KOHJICHCAIUs, KHIICHHUE KUIKOCTH

N3MeHeHne arperatHbix COCTOSIHUM BELIECTBA: IUIABJIEHUE
2.1.16

Y KPUCTAJUIU3ALMS
2.1.17 [Ipeo6pa3zoBanue YHEPTUH B (Pa30BBIX MEPEX0axX




2.2

2.2.1

TEPMO/INHAMUKA

TeroBoe paBHOBECHE U TEMIIEpaTypa

2.2.2

BnyTtpenHss sueprus

2.2.3

Temonepenaya Kak Crmoco0 W3MEHEHHs BHYTpPEHHEH
sHepruu  0Oe3  coBepmieHUs  pabotel.  KoHBekuus,

TCIIOIIPOBOAHOCTD, U3JIYUCHUC

224

2.2.5

KonnuecTBO TEILIOTEI.
VenpHas TEIIOEMKOCTD BEIIECTBA C:
Q = cmAT

CMAT

VY nenbHas TeruioTa mapooodpaszoBanus L: Q = Lm.
VY aenbHas TeIuioTa maBieHus A Q = Am.

VYV nenpHas TemaoTa CropaHus TOILIUBA (. Q =gm

2.2.6

OneMeHTapHas paboTa B TEpPMOJIMHAMUKE:
A =pAV

pAV

Brruucnenune pabotel mo rpaduky mporecca Ha pV-

TuarpaMme

2.2.7

IlepBblil 3aKOH TEPMOJAVHAMUKH:

Q12 = AUz + Aqp = (U — Uyp) + Aq;

12




AU

12

12

(U

12

Anmabara:
Q12 =0= Ay, = (U; — Uz) = AUy,




12

12

(U

AU

12

2.2.8

BTopoii 3akon Tepmonunamuku. Heobpatumelie poriecchl




[Tpuntmne! neiictus TennoBbix MammH. KIT/I:

B Aaamr _ QH;I-P_|QXEH'[| =1_|Qxcm|

MakcumansHoe 3Hauenue KI1/1. [ukn Kapno:
T — T, T
2.2.10 Max N = Mgge = — =] 2=
Taarp Ty
YpaBHEHHE TEIIOBOTO OaslaHca:
Ql + Qz + Q3+: O

1

+

2
2.2.11

+




3.1

SJIEKTPOAMHAMUKA
OJIEKTPUYECKOE ITIOJIE

3.11

Onexrpuzauuss Tel U €€ NPOSABICHUS. OJIEKTPUUYECKUMN
3apsan. JBa Bupa 3apsana. DIeMEHTApHBIA 3JIEKTPUUECKUN

3apsia. 3aKOH COXPAHEHHUS IEKTPHUECKOTO0 3apsiia

3.1.2

B3aumoneiictBue 3apsinoB. Todyeunsle 3apsaabl. 3aKOH
Kynona:
B OJTHOPOJTHOM BEILIECTBE C AUIIEKTPHUUECKON

IMPOHUIIACMOCTBIO

9

F=k|q1|'1h1 _ 1 _|"'-;"1|'1
X 4neg, i

3.1.3

DnekTpuyeckoe mnojie. Ero neicTBue Ha 3JIEKTPUUYECKHUE

3apsabl

3.14

Hanpsk€HHOCTD 371€KTPUYECKOT0 TOJIS:

-

N F

Qupo6Herit

TIPOOHBIH




[Tone Toyeunoro 3apsiaa:

q

E.=k =z
r
k
r
2
q

OZHOPOJHOE MmoJe:
E = const.




const.

KapTtuns! nMHNN HAaNPSHKEHHOCTH ATHX MOJIEH

3.15

IloTeHuIMaIbHOCTH SJICKTPOCTATUYCCKOI'O ITOJIA.

Pa3zHOCTh NOTEHIIMATIOB W HAIIPSIKEHHUE:
A1z = q(d1 — ¢2) = —qA¢p = qU.

12

q(¢

HOTeHIII/IaJIBHaSI OHCPIruAa 3apsga B OSJIICKTPOCTATHYCCKOM

II0JIC:




—-AW

IToTenuuan QJICKTPOCTATUYCCKOI'O ITOJIA:

d,_ﬂ
q

CBsi3b HaNpsKEHHOCTH TOJI M Pa3HOCTH MOTEHLUAJIOB IS

OJTHOPOJIHOTO 3JIeKTpocTaTHueckoro mojsi: U = Ed

3.1.6

[TpyHLIMI Cyneprno3ULUH dJIEKTPUUECKUX MOJIEH:

- - -

E :E1+E2+,¢ = ¢1+¢2+







[IpoBOAHMKY B 3JIEKTPOCTATUUYECKOM TOJIE.
VYcnoBue paBHOBECHS 3apsA0B: BHYTPU ITPOBOAHHKA
Et=0

E
3.1.7
1
0
, BHYTPHU U Ha ITIOBEPXHOCTHU MIPOBOJHUKA (p = CONSt
318 JdnexTpuKku B DJICKTPOCTATUICCKOM noie.
o JlupnexTpudeckasl MPOHUIAEMOCTh BEIIECTBA €
KonneHcaTtop. DneKTpoEMKOCTh KOHIEHCATOPA:
c=1
U
C
3.1.9
U




eC

DNeKTPOEMKOCTD MJIOCKOTO KOHJEHCATOPA:
£€pS

=g e

&€

3.1.10

HapaﬂnenLHoe COCIMHCHNEC KOHACHCAaTOPOB:

q= q1+q2+...,U1 = UZ =---:Cnapaml_cl+62+-"

o)




mapant




IlocnenoBaTenbHOE COCANMHCHIC KOHACHCATOPOB:




ocJt




3.1.11

DHeprus 3apsyKEHHOI0 KOHAEHCAaTopa:
_qU _CU* q°
€T 27 2 T 2C

qu




CuU

2C

3.2

3AKOHBI ITTOCTOSAHHOI'O TOKA

Cuna Toka:
1=
321 LN
[Toctosiuusii Tok: | = const
Jl1s mocTosiHHOTO TOKa ( = It
329 VYcnoBus CylecTBOBaHUS 3JIEKTPUUECKOTO TOKA.

Hanpsixenne U u DJIC E

3.2.3

3akod Oma JJ1s1 yyacTKa 1eMu:

U
I==
R




DIIEKTPUYECKOE COIIPOTHUBJICHHUE. 3aBHCUMOCTD
COINPOTHUBIIEHUS] OJTHOPOJAHOIO IPOBOJAHUKA OT €0 AJUHBI U

cedyeHMs. Y JeIIbHOE CONPOTUBJICHHUEC BCIICCTBA.

l
R=p§

R
3.2.4 P
S
I
Ucrounnku Toka. 3/]C uctouHuka Toka:
E — ACTOpOHHI/IXCPIfI
q
3.25




A

CTOPOHHHUXCHJT

BnyTpeHHee conpOoTHBIIEHHE HCTOYHUKA TOKA

3.2.6

3axon OMa 1 MOJIHOH (3aMKHYTOI) 31EKTPUYECKON LieMu:

E =IR +Ir, oTkyna

Rr




3.2.7

[TapaienbHOe COeTMHEHHUE TTPOBOTHHKOB:
I=11+12+...,Ul=U2=.
1 1 1

=—+—+...
Rnapaml Rl RZ

mapasut




HOCHCI{OB&TCHBHOC COCANHCHUC ITPOBOJHHUKOB:
U=Ul+U2+.,11=12=.,
Rl‘lOCJI = R1 + R2+

1ocII




3.2.8

Rt

Pa6ora anexrpudeckoro Toka: A = [UL.
3akon Jlxxoynsa — Jlenna:
Q =I%Rt

Ha pesucrope

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




3.2.9

MoIHOCTh QJICKTPHUUYCCKOI'O TOKA:

Ad
P=— =IU

LY, Ar—d
TemioBas MOIITHOCTB, BhIJIEIsIEMasi HA PE3UCTOPE:

p=rr=L -
R

ba

MoIHOCTh UCTOYHMKA TOKA:

3.2.10

CBoOOAHBIC  HOCHUTENH  DJICKTPUYECKUX  3apsSioB B
MPOBOJIHUKAX. MeXaHu3Mbl TPOBOJUMOCTH  TBEPIBIX
METaJIJIOB, PaCTBOPOB W PACIUIABOB AJICKTPOJIUTOB, Ta30B.

[TomynpoBoaauku. 1101y pOBOJHUKOBBIN 11O

3.3

MAT'HUTHOE I10OJIE

3.3.1

Mexanudeckoe B3aMMOJACHCTBUE MarHuToB. Mar"HuTHOE
nose. Bexrop  MarHuTHOM — MHAyKumu.  IIpuHnun

CYNEPIO3ULUU MAarHUTHBIX IOJIEH:

- - -

B = Bl +Bz+




Jluanm wWHAYKUMKA MarHutHoro mnoisa. KapTtuHa nuHuid
WHIYKIUU MAarHUTHOTO oJist IIOJIOCOBOTO u

HO}IKOBOO6pa3HOFO IIOCTOAHHBIX MAarHuTOB

OnbiT Opcrena. MarHuTHoe 1mose MPOBOAHHMKA C TOKOM.

KapTI/IHa JIMHUH HHAYKIOAHW MAr"tuTHOrO IOJ JJMHHOTO

3.3.2
MNpSIMOTO  MPOBOJAHMKA U 3aMKHYTOTO  KOJBIEBOIO
MIPOBOJIHUKA, KATYIIKU C TOKOM
Cuna AMnepa, €€ HanpaBJI€HUE U BEJIMYMHA!
F, = IBlsina
F
A
3.3.3
IBlsina

, [AC 0 — YroJl MCXKAY HalIpaBJICHUCM IIPOBOAHHWKA U BEKTOPOM




4

3.34

Cuna JlopeHua, e€ HalpaBJIeHUE U BEJINYMHA:

Fnop =l q | vBsina

Jlop

[qlvBsina
1€ 0. — YTOJI MeX/1y BEKTOpaMu

>

v

. I[BI/I)KGHI/IG SapH)KGHHOﬁ JaCTUllbl B OJHOPOJHOM MAaroHuTHOM

II0JIC

3.4

OJIEKTPOMAT'HUTHASI UHAY KW A




[ToToK BEKTOpa MarHUTHOM MHTYKIIMH:
® = B,,S = BScosa
o
B

n
34.1

S

BScosa

3.4.2 SBnenue anektpomaruuTHOM nHAYKIMK. D/]C nHAYKIMH

3aKoH 3JIEKTpOMarHuTHOM nHayKkuu dapanes:

AD
3.4.3 E = =@
At :
Af
B
AN
N .
7

S/1C uHIyKIMU B IPSIMOM IPOBOIHUKE JUTUHOIA ,

34.4 JBUXKYIIEMCS CO CKOPOCTBEO
v
v




)

)

B OJTHOPOJTHOM MarHuTHOM ToJie B:
| E; |I= Blvcosa

Blvcosa

, TJIe 0. — yroJ Mexay BeKTopoM B u Hopmaiibio

n

K IINIOCKOCTH, B KOTOpOfI JICKAT BEKTOPLI

-
-

lnv




; €CIIH

+




TO

| E; |= Blv
|E
i
Blv
345 [TpaBuso Jlenma
NHIyKTUBHOCTD:
. ()
]
L
I
3.4.6
D
, uma © = LI.
Camounnykmums. DJIC caMOMHAYKITUH:
AT
S EL —H
—30
DHeprusi MAarHUuTHOTO TIOJISI KATYIIIKUA C TOKOM:
3.4.7 _ LI

W__
L=




LI

3.5

SJIEKTPOMATI'HUTHBIE KOJIEFAHWA 11 BOJIHBI

3.5.1

27

KonebarenpHblii kKOHTYp. CBOOOJHBIE IIEKTPOMATHUTHBIC

Kosie0aHus B UACATLHOM KOJIeOaTeTbHOM KOHTYpE:
[ q(t) =g, sin( ot +q@,)

11[?] =g, = iq,, cos( ot +@y) =1 cos( ot +qp)
®opmyna TomcoHa:

T =2nVLC




LC

, OTKy1a

2

LC




CBs3p AMIUIMTYAbI 3apsjia KOHACHCATOopa C aMHJIHTy,HOP'I
CHIJIBI TOKa pu CBO6OI[HBIX QJICKTPOMAIrHUTHBIX

KOJIEOaHUSX B UACATHPHOM KOJIeOaTETbHOM KOHTYPE:

Qe = —

()]

3aKkoH COXpPAaHCHUSA DHEPIrUH B HUICAJIBHOM K0JIe0aTeIbHOM

KOHTYpe:
3.5.2
3.5.3 BoiHyKaeHHbBIE 3JIeKTpOMarHUTHbIE KosiebaHus. Pesonanc
Ilepemennbi  TOk.  IlpomsBoxcTtBo, mepegadya H
HoTpebICHNE TEKTPUIECKOM IHEPTUH
o4 cu’ LI’ cu’_ LI’
+ = R = TR — const.
2 2 2 2
CaoiicTBa AJIEKTPOMArHUTHBIX BOJIH. Bzanmnas
OpPHEHTAIMsI BEKTOPOB B DJIEKTPOMATrHUTHOW BOJIHE B
BaKyyMe:
E1Blc
E
3.5.5 1
B
1




356 [MIxana 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenue

QJICKTPOMArHuTHBIX BOJIH B TCXHUKEC U 6BITy

OIITUKA

36.1 [IpsamosinHENHOE PaCPOCTPAHEHHE CBETA B OJHOPOJHOMU
cpene. Toueunslit uctouHuk. Jlyd ceera

3aKOHEBI OTpaXCHUA CBCTA.

a=p

3.6.2

olp

S

3.6.3 [TocTpoenne n3o00pakeHH B INIOCKOM 3epKaiie

3aKOHEBI MpEeIOMIICHUS CBCTA.

HpeHOMJIeHI/Ie CBCTa:

nysina = n,sinf.

3.6.4

sinao.

sinf.




AOGCOTFOTHBIN MMOKa3aTeIh MPEIOMIICHUS:
Cc

Nagc = v

abc

OTHOCUTENBHBIN TTOKA3aTENb MPETOMIICHHUS:
np, 1

nOTH
1 D2

OTH




Xox ty4yen B Ipu3Me.
VI =V, Mhy =Mty
CooTHOIIEHNE YacTOT M COOTHOUIEHHWE JIMH BOJIH IpU

nepexoac MOHOXPOMATHYCCKOIO CBCTAa 4YCPC3 TIpaHUIY

pasaciia ABYyX OIITHYCCKUX CPCI:




3.6.5

ny,<n n,

IlonHoe BHYTpEeHHEE OTpaXKEHUE.
IIpenenbHbIi yroi NOIHOTO BHYTPEHHETO OTPasKEHMS:
. 1 ny
Sinay, = —=—
Norn ng

Sina.




Cobuparone u paccewBarolve JHH3BL. TOHKas NUH3A.

CDOKYCHOG PACCTOAHUC U OIITUYCCKAsA CHUJIa TOHKOM JIMH3HI:

1
D ==
F
D
3.6.6
F
1
®opmyJia TOHKOM JIMH3bI:
1 + 1 1
d f F
3.6.7




VBenuduenue, qjapacMoe JIMH30M:
|

fl
F:—:—
H d




If|

d #Tw

AN

F\ h

f

o

B cnyuae paccenBaroniei 1MH3bIL:

3.6.8

1
DO0=F =—=0,
D







If|

Xox Jy4a, MPOIIEAIErO JIMH3Y 10 IPOU3BOJIBHBIM YITIOM
K e€ rmaBHOU onTHuyeckoi ocu. [Toctpoenune nzo0pakeHmit
TOYKHU U OTPE3Ka NPSAMOi B COOMPAIOLINX U PACCEHBAIOIINX

JIMH3aX U UX CUCTCMax

3.6.9

doroanmapaT Kak onTHdeckuit mpubop. [maz  kak

OIITHYECKAas CUCTEMA

3.6.

Wnrtepdepenuss cBeta.  KorepeHTHblE  HCTOYHUKH.
VYcinoBust HaOMOACHUS MAaKCHMyMOB W MHHHMYMOB B
UHTEPPEPEHIIMOHHOW KapTUHE OT JBYX CHH(]Aa3HBIX

KOTCPCHTHBIX UCTOYHHUKOB:

A
MAaKCIIMYMBI — A=2m—, m=0,t1.£2.£3

e

v
MHIHIMYMBI — ﬂ={231f+1_];, m=0,+£1,£2.+3

Y

3.6.11

Hudpakuus csera. JudpaknuonHas pemérka. YcioBHUe
HAOJIOZCHNST TJAaBHBIX MaKCUMYMOB IIpH HOPMAaJlbHOM
NaJIeHid MOHOXPOMATHUYECKOT0 CBETa C JUIMHOM BOJHBI A

Ha peméTKy ¢ neproaom d:

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

dsing




3.6.12 Jlucniepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITY CKYJISIPHO-BOJIHOBOM 1Y AJIN3M
411 I'mnoteza M. Ilnanka o kBantax. ®opmyna [Inanka: E = hv
®otonHbl. DHeprus GoToHa:
E=hr="15=
=hv=—=pc
4.1.2 -




pc

hc

Nmnynse ¢poToHa:

©

hv




4.1.3

@®otordpdexr. Ombitet  AI.  Cronerosa.

dororddekra

3aKOHEBI

4.1.4

YpaBHenue DitHmTeitHa 111 porodddexra:

E(l)OTOHa = ABbIxoja + EKPIHmG,X'

¢dorona

ABBIXO0]1a
+

KHHMax

rie ,

EqJOTOHa =hv=—,




hv

¢dorona
hv
A
hc
hc
ABbeo,qa = thp = A_
Kp
BBIXOJa

Kp




Kp

hc

Exuumax =

KHHMax

mv

max

2
MV~ max

2

e U3al'l




eU

3an

4.1.5

JlaBiienue cpera.
JlaBneHue  cBeTa  HAa  IOJHOCTBIO  OTPAXAIOLIYIO
IIOBEPXHOCTh M HA  MOJHOCTBK  IONIOLIAOIIYIO

MMOBEPXHOCTH

4.2

OU3NKA ATOMA

421

HnaHeTapHa;I MOACIb aTOMa

422

[Toctynatsl bopa. M3nydenue u noriouieHue GoTOHOB MpU

Mepexo/ie aToOMa C OJJHOTO YPOBHS SHEPTUH HA JPYTOM:

hv, = he =|E, -E

mnr -

m
“mn

4.2.3

JInHenyaTple CIEKTPBI.

CHeKTp ypOBHCfI OHCPIrur atToMa BoAOpoOJa:

—13,63B
E, =22 4123 .

ne

4.3

OU3NKA ATOMHOI'O AJIPA

43.1

Hyxnonnas monens siapa ['eitzenOepra — MiBanenko. 3apsin

sapa. MaccoBoe yucio sapa. M3oromnst

4.3.2

PannoakTHBHOCTE.

Anwda-pacnan;
A Ad 4
7X—>>,Y+ ;He

bera-pacnan.

DeKTpoHHBIN B-pacna;

A A 0~
s X—= Y+ je+v,




[TosutponHslil B-pacnan:
A A 0=
sX—=- Y + je+ v,

l'amMmma-uznyyenue

4.3.3

3aKkoH pPaarOaKTUBHOIO pacrana:

-t
N(t) = Ny * 2T

N(t)

HYCTL M — Macca paJuOaKTUBHOTO BEILICCTBA. Torga

-t
m(t) =mgy* 2T

m(t)




4.3.4 Snepubie peakuuu. [lenenue u cuHTe3 saep




YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

» ®uszuka; 10 knacc. yrayonenHoe ooyuenne KacbsinoB B.A. O61miecTBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE 00IIECTBO
«3parenseTBO «lIpocBemienrne»

» ®usuka; 11 knacc. yrnybnennoe ooyuenune KacossinoB B.A. O6miecTBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE 00IIIECTBO

«HS,Z[&TCHBCTBO ((HpOCB@HIGHI/Ie»



