IHHOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 10 (Qu3uke Ha YpOBHE CpeaHero olmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOXKEHUH M TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS
OCHOBHOM o0O0pa3oBarenbHOM mporpammsl, mnpenacraBieHHbix B OI'OC COO, a
TaKk)ke ¢ y4y€TtoMm (QenepanbHON pabouell mporpammbl BocnuTanus U Konuenmuu
npenojaBanusa yueOHoro npeamera « Pusnka» B 00pa3oBaTeNIbHbIX OPraHU3AIUAX
Poccuiickoit ~ ®depepariuu,  pealu3yrOlUIUX  OCHOBHbIE  00pa3oBaTeIbHbIC
IPOTPaMMBI.

[Tporpamma no (usuke onpeaenser 00s3areabHOe NPEAMETHOE COJIEpIKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIEA0BATEIbHOCTh U3YUEHUSI TEM U Pa3/IEoB
y4eOHOTro TpeaMeTa ¢ y4€TOM MEXMPEAMETHBIX W BHYTPHIIPEAMETHBIX CBS3EH,
JOTUKU y4eOHOro Tmpolecca, BO3PACTHBIX OCOOEHHOCTEH  OO0YyYaroIIuXcs.
[Iporpamma mo ¢usuke na€T MpEeACTaBIEHHE O IENsIX, COAEp)KaHWUHU, OOuIe
cTpaTerud OOyYeHHs, BOCIUTAHUS W Pa3BUTUsA OOYYAIONIMXCS CpPEACTBAMHU
yueOHoro npeamMera «dusuka» Ha yriayOaEéHHOM YpOBHE.

N3yuenue kypca (pu3uku yriryOJ€HHOTO YPOBHS MO3BOJISIET peaiu30BaTh
3aa4d Ipo(eCCUOHATBLHON OPHEHTALMU, HAMPABIECHO HA CO3JIaHUE YCIOBHM IS
NPOSIBIICHHSI CBOMX HHTEJUIEKTYalbHBIX W TBOPUYECKHX CIOCOOHOCTEH KaXIIbIM
o0y4JamumMcsi, KOTOpble HEOOXOAUMBI JJid MPOAODKEHHs OoOpa3oBaHUs B
OpraHu3alusX Npo(ecCHOHANbHOTO 00pa3oBaHUsl MO pPa3IU4YHBIM  (PU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CIICIIUaTbHOCTSIM.

B nporpamme 1o (Qu3MKE ONpPEAENsOTCs IUIAHUPYEMbIe Pe3yJIbTaThl
OCBOCHMS Kypca (PM3UKH Ha YPOBHE CPEIHEr0 O0IIero oOpa3oBaHUs: JTUYHOCTHBIE,
MeTanpeaMeTHble, TMpeaMeTHele (Ha  yrayOonéHHom  ypoBHe). HayuHo-
METOJIOJIOTUYECKON OCHOBOM [Uisl pa3pabOTKu TpeOOBaHUU K JIMYHOCTHBIM,
METaNpEeIMETHBIM W TPEJAMETHBIM pe3yibTaraM OOy4arolIuXcsi, OCBOMBIIUX
nporpaMmy 1o (U3MKE Ha YpOBHE CpenHero ooOmero oOpa3oBaHus Ha
YTIIyOJIEHHOM YPOBHE, SIBISIETCSI CUCTEMHO-/I€ATEIbHOCTHBINA MOAXO.

[Iporpamma no (pusuke BKIIOYAET:

IUIAaHUPYEMBIE PE3yJbTaThl OCBOEHUA Kypca (U3MKM Ha YriayOiaéHHOM
YPOBHE, B TOM YHUCJE MPEIMETHBIE PE3YJIbTAThI 110 T'0JIaM 00y4YeHUs;

coziepkanue yueoHoro npeameta «duzukay no rogam oOydeHus.

[Iporpamma mo ¢usnke uMeeT NPHUMEPHBIA XapakTep U MOXKET ObITh
UCIOJIb30BaHa YUUTENIAMHU (PU3UKU JJI1 COCTABIEHUSI CBOMX PA0OUYUX MPOTPAMM.

[IporpamMma mo ¢u3nKe HE CKOBBIBACT TBOPUYECKYIO MHHUIIMATUBY YUUTEICH U
IPEIOCTABISIET BO3MOXKHOCTH I peaiu3aluy  Pa3IMYHbIX METOJUYECKUX
NOJXO0/I0B K IMpenojiaBaHuio (U3MKA Ha YriayOJE€HHOM YpOBHE IMpHU YCIOBUHU
COXpaHEeHHMsI 00s3aTeNIbHOM YaCTH COAEpKaHus Kypca.



®du3rka Kak Hayka O Hambojee OOmMX 3aKOHAX MPUPOJbI, BBICTYIAs B
KauecTBe yueOHOTO MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIQ] B CUCTEMY
3HaHM 00 OKpy:karoreMm mupe. [lIkonpHbIN Kypce U3k — cucteMooOpa3yomui
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (DU3UIECKUE 3aKOHBI
JeKaT B OCHOBE MPOIIECCOB M SBICHUN, H3y4yaeMbIX XHMHEH, OHOJIOTHeH,
dbuzmdyeckorr reorpadueli u acTpoHoMuen. lcmoip3oBaHME W AKTHBHOE
npuMeHeHHe (PU3NYECKHX 3HAHWM OMpeAeNuo XapakTep W OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJNOTHH B cdepe SHEPreTHKHU, TPaHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHUS] HOBBIX MAaTEpHANOB C 3aJaHHBIMU CBoOiicTBamu. M3yueHue
Gu3MKKM BHOCHUT OCHOBHOM BKJaa B (OPMUPOBAHHE €CTECTBEHHO-HAYUHOMN
KapTUHBI MHUpa oOydJaromierocsi, B (popMupoBaHre YMEHH MPUMEHATh HAYUYHBIH
METO/]I TO3HAHUS TP BHITIOJTHEHUU MU yUeOHBIX UCCIEI0BAHMIA.

B ocHOBY kypca (pu3uKu Ha ypOBHE CpeHEro O0IIero o0pa3oBaHus MOJIOKEH
pAIl uaeH, KOTOpbIe MOYKHO PAaCCMATPUBATh KaK MIPUHIHUIIBI €0 MOCTPOECHUS.

Hoea yenocmnocmu. B COOTBETCTBUU C HEW KypcC SIBISETCS JOTHYECKU
3aBEpIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3JiesioB (DM3HUKHU, BKIIOUAET KaK
BOTIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (PU3UKHU.

Hoea cenepanuzayuu. B COOTBETCTBUM C HeW marepuan Kypca (GU3HKU
o0beqMHEH BOKPYr ¢u3nueckux Teopuil. Bemymum B Kypce sBISeTcs
dbopMHpoBaHUE TPEACTABICHUM O CTPYKTYPHBIX YPOBHSX MaTepuu, BEIIECTBE U
ToJIE.

Hoea cymanumapuzayuu. EE peanmuzaius TpeanosiaracT MCIOJIb30BaHUE
T'YMaHUTApHOTO TMOTEHIMaIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
busukn ¢ pa3BUTHEM OOIIECTBA, a TaKXe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJIOTMYECKUMU TTPOOIeMaMH.

Hoea npuxnaonoii nanpasnennocmu. Kypc dusuku yriayO0nEHHOTO YPOBHS
MPEANOJaraeT 3HaKOMCTBO C IIMPOKHUM KPYTOM TEXHUYECKHX U TEXHOJIOTMUYECKUX
MIPUJIOKEHN M3YYECHHBIX TEOpUHM M 3aKOHOB. Ilpm 3TOM paccmarpuBaroTCs Ha
yYpOBHE OOIIMUX TPEACTABICHUA U COBPEMEHHBIE TEXHHMUYECKUE YCTpPOMCTBa, U
TEXHOJIOTUU.

Hoea »3konozuzayuu peanusyercs IMOCPEICTBOM BBEIEHUS JIIEMEHTOB
COJIEp’KaHMsI, TOCBAIIEHHBIX OKOJOTMYECKUM TMpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHHUKH M TEXHOJOTHM, a Takxke 00CYXIECHUS
po0JieM parMoHAIBHOTO MPUPOIOTIOIB30BAHMS U 9KOJIOTHYECKOM 0€30MacHOCTH.

OcBoeHue cojepKaHusl IPOTPAMMBI TT0 (PU3UKE OJKHO OBITH MOCTPOEHO Ha
IPUHIIMIIAX CUCTEMHO-AEITEIIbHOCTHOTO Moaxoaa. s dusuku peanuszaiust 3Tux
MPUHITMIIOB 0a3uPyeTCs Ha UCIOJIb30BAHUU CAMOCTOSITEIHLHOTO SKCIIEPUMEHTA KakK
MOCTOSIHHO JIeMCTBYIOIIEro Qaxkropa ydeOHoro mporecca. s yriayOnéHHOTro
YPOBHSI — DOTO CHUCTEMA CAMOCTOSITEIBHOTO YUYEHHUYECKOIO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (POHTAIbHBIE YYEHUYECKHUE OMbBITHI TMPU HW3YYCHHH HOBOTO
Matepuana, 1abopaTopHbie paboThl M paboThl MpakTUKyma. [Ipyu 3TOM BO3MOXKHBI
JBa crocoba peanusanuu  (PU3AYECKOrO TMpakThuKyma. B mepBom ciyuae
MPaKTUKYM TpoBoauTcst au60 B koHie 10 u 11 kimaccoB, 1160 mocie mepBoro u
BTOPOTO TIOJNYTOJWHA B KaXIOM M3 OTUX KIaccoB. Bropoit cmocod — 370
UHTErpanus paboT MpakTHKyMa B CHCTEMY Ja0OpaTOpHBIX paldoT, KOTOPBIE
MPOBOJISITCS B Tporiecce u3yueHus paszaena (temsl). [lpu stom mox paboramwu
MPAKTUKyMa TIOHUMAETCS CaMOCTOSTENbHOE HCCIEI0BaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOI'0, 0000IIEHHOT0 BH/1a O€3 MOIIaroBOil HHCTPYKITHH.

B mporpammMe mno (¢usnke cucTeMa YYEHHYECKOTO JKCIEPUMEHTA,
71a00paTOpHBIX Pa0dOT U MPAKTUKyMa MPEJCTaBIeHA €IUHBIM TepedHeM. Brioop
TEMATUKH JIJI 9TUX BUJIOB YYEHUUYECKHX MPAKTHUYECKUX Pa0OT OCYIIECTBIISIETCS
y4aCTHUKaMHU 00pa30BaTeNIbHOTO IMPOIlecca UCXOS U3 0OCOOCHHOCTEN MOYPOYHOTO
IUTAHUPOBAHUSI W OCHamleHus kabuHera ¢usuku. [Ipu sTomM obecmeunBaercs
OBJIaJICHUE OOYYaIOIUMUCS YMEHHSIMHU TMPOBOJIUTH TMpPSMbIE W KOCBEHHBIE
U3MEpEHUs, UCCIEIOBaHUS 3aBUCUMOCTEH (M3MUECKUX BEIMYMH U TOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEATI0KEHHBIX TUIIOTES.

bonbiioe BHHMaHWE YJIENSETCS PENICHUIO PAacu€THBIX M Ka4eCTBEHHBIX
3amad. [Ipu sTOM mst pacu€THBIX 3a/1a4 MPUOPUTETOM SBISIOTCA 3a7add C SBHO
3aJJaHHOM W HESIBHO 3aJlaHHON (PU3UYECKOW MOJIEIbI0, TIO3BOJISIIOIIUE MPUMEHSTh
W3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO paszjena Kypca, Tak H
UHTETpUpys MPUMEHEHNE 3HAHUN W3 pa3HbIX pa3fenoB. sl KauecTBEeHHBIX 3aa4
MPUOPUTETOM SIBIISIIOTCS 3a/IaHMsl Ha OOBSCHEHHE/TIPE/CKa3aHue MPOTEKAHUS
dbu3nUecKuX SBJICHUN M MPOIIECCOB B OKPY’KAIOIIEH >KU3HU, TpeOylolue BrIOOpa
buszruecKoi MOAENH AJi CUTYaIluu PaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpedoBanusamu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY oOecredyeHnI0 y4eOHOro mporecca Kypc (Gpu3uku yriayOaéHHOTO
YPOBHS Ha YPOBHE CPEAHEro O0IIero 00pa3oBaHUs JOIKEH U3Y4aThCs B YCIOBUAX
npenMeTHoro KabuHera. B kabuHere (u3uku JOMKHO OBITH HEOOXOAMMOE
nabopatopHoe OOOpYAOBAaHUE JJIs BBIMOJHEHUS YKAa3aHHBIX B MPOrpaMme Io
bu3MKe YYEHHYECKHX OIBITOB, Ja0OpPaTOPHBIX pabOT W paboT MpaKTUKyMma, a
TaK>ke JIEMOHCTPALMOHHOE 000PYI0BaHHUE.

JlemoHcTpanmonHoe oOopyzoBaHue (OpPMHUpPYETCs B COOTBETCTBUU C
OPUHIIMIIOM MUHHUMAJIBHOM  JIOCTATOYHOCTH UM  OOECHEUYMBACT IMOCTAaHOBKY
MEPEYUCIICHHBIX B TIpOorpaMme M0 (QU3MUKE KIIOYEBBIX JIEMOHCTPAIMA IS
UCCIICIOBAHUSI ~ M3Y4YaeMbIX  SBJICHUH U  TPOLIECCOB, OMIHPUYECKUX U
(byHIaMEeHTaTbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHUH.

JlaGoparopHoe oOOpyOBaHME I YYECHUYECKHUX MPAKTHUYECKUX pPadoT
dbopmMmupyeTcst B BHJIE TEMaTHYECKUX KOMIUIEKTOB M 00ecreyuBaeTcss B pacuére



OJIHOTO KOMIUIEKTa Ha JBYX oOyuaromuxcsi. TemaTHueckue KOMIUICKTHI
7a00paTOpPHOrO OO0OPYJIOBAHMS JIOJDKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIOJIb30BAaHUH aHAJIOTOBBIX W IMGPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENHHBIX CUCTEM B BUIE ITU(DPOBBIX JTAOOPATOPHIA.

OCHOBHBIMH HIETISIMU U3yUYeHUST (GU3UKH B 00IIIEM 00pa30BaHUU SBISIOTCS:

dbopMHpoBaHUE HHTEpECa U CTPEMJICHHS OOydYaloImuXcs K HaydYHOMY
U3YYCHHUIO TPUPOJIbI, Pa3BUTHE WX HUHTEUICEKTYaJbHBIX M  TBOPYECKUX
CIIOCOOHOCTEM;

pa3BUTHE TPENCTABICHUNA O HAYYHOM METOJIE IMO3HAHUS U (POPMUPOBAHUE
UCCIIEJIOBATEIHCKOT'O OTHOIICHUS K OKPY KAIOIIUM SIBICHUSIM;

dbopMHpOBaHNE HAYYHOTO MUPOBO33PEHUSI KaK Pe3ysibTaTa M3y4YeHHUs OCHOB
CTpOCHUS MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (PM3UKHU;

dbopMupoBaHHNE YMEHHIN OOBSICHATDH SIBIICHUS C UCIIOJIB30BAHUEM (PU3HUECKUX
3HAHWM U Hay4YHBIX JIOKA3aTEIbCTB;

dbopMHpoBaHUE TPENCTABICHUNW O POl (UBUKUA IS Pa3BUTUSA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE MpeJICTaBICHUM 0 BO3MO>KHBIX cdepax Oy mymiei
npoeccuoHanbHOM IEATENbHOCTH, CBS3aHHBIX C (DU3MKOM, TOATOTOBKA K
JanbHeeMy oOy4eHUIO B ’TOM HalpaBJICHUU.

Jloctxenue 3THX I1eneil oOecreuynBaeTcs pelieHueM CIEIyouX 3ajad B
mpoliecce U3y4eHus Kypca (U3MKu Ha YPOBHE CPEHEro 001ero oo0pa3oBaHus:

MpUOOPETeHNE CUCTEMBI 3HaHUIM 00 OOMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
AIIEKTPOJMHAMUKY, KBAHTOBYIO (DH3UKY U JIEMEHTHI acTpO(DU3UKH;

dbopMHUpOBaHUE YMEHUN MPUMEHSATh TEOPETUUECKUE 3HAHUS JIJIsi O0BSICHEHUS
bu3nyuecKknx SABJICHUNW B TPUPOJEC W ISl MPUHATHSA MPAKTUYECKUX PEIICHUN B
MMOBCEJHECBHOM JKU3HHU,

OCBOGHHE CIOCOOOB peIICHUS Ppa3IMYHbIX 33Ja4 C SIBHO 3a/JIaHHOU
dbusnuecko MoJzeNnblo, 3aaad, MOAPA3yMEBAIOIIMX CAMOCTOATENbHOE CO3/IaHue
dbusznuecko Mojenu, aJeKBaTHOW YCIOBHSAM 3a7add, B TOM 4YHCJIE 3ajad
WHKEHEPHOTO XapaKTepa;

NOHUMaHUE (PU3NYECKUX OCHOB W TMPHUHIIUIIOB JCHUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKUX TTPOLIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPELY;

OBJIaJICHME METOJaMH CaMOCTOSITENIbHOTO TIUIAHUPOBAHUSI U TPOBEICHUS
dbu3nuecKknX OKCINEPUMEHTOB, aHajlM3a W UHTEpHperanuu  uHOOpMaIu,
OTIpeJIeNIeHUs IOCTOBEPHOCTHU MOJIYYEHHOT'O Pe3yibTaTa,

CO3[IaHHE YCIIOBUU Uil Pa3BUTUS YMEHUM IPOEKTHO-HUCCIEN0BATEIbCKOM,
TBOPYECKOM JEATEIIbHOCTH;



pasBuTHe UHTEpeca K chepam npodecCHOHATTBHON IeATeIbHOCTH, CBI3aHHON
¢ (DUBUKOM.

B cootBerctBun ¢ tpeboBanmsimu PI'OC COO yrayOonéHHBIN ypOBEHb
u3ydeHus ydeOHoro mpenMeTa «@Pu3znkay Ha YpPOBHE CpEIHEro O0OIero
oOpa3oBaHusi BbIOMpaeTCss OOYYAOIIMMUCS, ITUTAHUPYIOMUMH TIPOJOTIKCHHIE
00pa3oBaHus MO CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQHIIS.

Ha u3yuenue ¢usuku (yriryOn€HHBIA YPOBEHB) Ha YPOBHE CPEIHEr0 00IIero
obpazoBanust otBoauTcs 340 yacos: B 10 kitacce — 170 gacoB (5 4acoB B Henemio),
B 11 knacce — 170 4yacoB (5 4acoB B HEZIENIO).

[Ipennaraemsiii B mporpamMme 1o ¢GU3NKE TMepeueHb J1ab0paTOpHBIX WU
MPAKTUYECKUX PadOT SBISETCA PEKOMEHJIOBAHHBIM, YUYWUTENh JIeNaeT BBIOOD
MPOBEJICHUST JTa0OpaTOPHBIX PAabOT W OMBITOB C YYETOM WHIMBHUIyATbHBIX
0COOCHHOCTEN 00yYarOIUXCSl.



COJAEPXXAHHUE OBYYEHUA
10 KVIACC

Pasznen 1. HayuHblil MeTOX MO3HAHUS MPHUPO/BIL.

®dwusunka — GpyHIaMEHTaIbHAs HayKa O pupojie. HaydHblii MeTO ] TO3HAHUS U
METOJIbI UCCIIeIOBaHUs (PU3NYECKUX SBIICHUH.

DKCHepuMEeHT W TeopHsl B Mpollecce Mo3HaHus mpupojsl. Habmonenue u
IKCIIEPUMEHT B (hUBHKE.

CrocoObl  u3MepeHus: (PU3NYECKHX BENUYWH (aHAJIOTOBbIE W ITUGPOBHIE
U3MEpUTENbHBIC TPUOOPHI, KOMIIBIOTEPHBIC JATYMKOBBIE CHCTEMBI).

[lorpemHocT  m3MepeHUd  GU3MYECKUX  BETUYMH  (a0CONMIOTHAs |
OTHOCHUTEJIbHA ).

MonenupoBanue (HU3NYECKUX SBICHUN U MPOIECCOB (MaTepualibHasl TOYKa,
a0COJIIOTHO TBEPIOE TEJNO0, HJeaTbHasi >KUJIKOCTh, WJICATbHBIM Ta3, TOYCUHBIH
3apsin). ['unoreza. dusndeckuii 3aK0H, TPAHUIIBI €70 TPUMEHUMOCTH. Duznueckas
TEOpHs.

Pons u Mecto ¢usuku B (HOpMHUPOBAHWM COBPEMEHHOM HAYYHOW KapTHUHBI
MHpa, B IPAKTHUYECKON NEATEIBHOCTH JIOJIEH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomot, npaKmMuKym.

W3mepeHue cuiabl TOKA W HANpSKEHHUS B LENM IOCTOSIHHOI'O TOKa IMpHU
MTOMOIIIHA aHATOTOBBIX U IU(POBBIX U3MEPUTENHHBIX TPHOOPOB.

3HaKoMCTBO ¢ IudpoBoit madoparopueit nmo ¢usuke. [Ipumepsl uzmMepeHus
(bu3HUeCKUX BEJTUYHH MPU TOMOIIH KOMIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuyeckoe nBuxkeHUE. OTHOCHUTEIBHOCTh MEXAHMUYECKOI'O JIBHKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3aja4l MEXaHUKHU.

Pannyc-BeKTOp MarepUalbHOM TOYKHM, €r0 MNPOECKLIMU HAa OCH CHUCTEMBI
KoopauHar. Tpaekropus.

[lepemerienre, CKOpOCTh (CpemHsIsi CKOPOCTh, MIHOBEHHAs CKOPOCThb) U
YCKOpPEHUE MaTepHalbHOM TOYKH, MX HPOEKIHUH HAa OCH CUCTEMBI KOOPJHHAT.
CrioxeHue nepeMeleHU U CII0KEHUE CKOPOCTEHN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBUKEHUE. 3aBUCUMOCTh
KOOPAUHAT, CKOPOCTH, YCKOPEHUSI U MyTH MAaTEPUAIbHON TOYKH OT BPEMEHH U UX
rpaduKu.

CBobOomHOE TmajeHue. YCKOpeHHe CBOOOJHOrO majacHus. [[BrkeHue Tena,
OpOIIIEHHOT'0 TOJ YTJOM K TOPU30HTY. 3aBUCMMOCTh KOOPAMHAT, CKOPOCTH H
YCKOPEHHUsSI MaTepUaIbHON TOYKHA OT BPEMEHU U UX TpaduKu.



KpuBonuueitHoe  aBwkeHWe. [I[BH>KEHHE  MarepuaIbHOM  TOYKH IO
OKPY>KHOCTH. YTJIOBas W JIMHEHHas ckopocTh. Ilepmon m wacrora oOparieHus.
LlenTpocTpemMuTenbHOE (HOPMAIbHOE), KacaTelbHOE (TAaHTCHLMAIBHOE) U TOJIHOE
YCKOPEHUE MATEPUATBHOU TOYKHU.

TexHrnueckne yCTpOWCTBA M TEXHOJIOTHMYECKHME IPOLECCHI: CHUIOMETD,
JIBW)KCHUE CHApsAIOB, LENHbIE, IIECTEpEHYATBIE W PEMEHHBIE IIE€peIayu,
CKOPOCTHBIE TU(DTHI.

Hemoncmpayuu.

Mogens cucreMbl OTCYETA, WILTFOCTPALMS KMHEMAaTUYECKUX XapaKTEPHUCTHUK
JIBUYKEHUS.

CriocoObI ccnieTOBaHUS JTBUKCHH.

NnmrocTpanus npeaesnbHoro nepexoia 1 UsSMEpeHne MTHOBEHHON CKOPOCTH.

[IpeobpazoBanue IBMKEHUH C UCIIOJIB30BAaHUEM MEX AHHU3MOB.

[TameHne Ten B BO3/IyX€ U B pa3pEKEHHOM IIPOCTPAHCTBE.

Habmionenve nABMKEHHS Tena, OPOILIEHHOTO IOJ] yIJIOM K TOPH30HTY H
TOPU30HTAIBHO.

Hamnpasnenne ckopocTy npu ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBoi CKOPOCTH B PEIyKTOPE.

CpaBHeHME MYTEHl, TPACKTOPHIl, CKOPOCTEW IBUKEHUS OJHOIO M TOTO K€
T€Ja B PA3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomot, npaKMUKyMm.

N3ydyeHne HEpaBHOMEPHOTO ABMIKEHUS C LEJIBK ONPEEICHUS MTHOBEHHOU
CKOPOCTH.

N3MepeHne yCKOpeHHUs! NpU NPSIMOJIMHEMHOM PAaBHOYCKOPEHHOM JABMKCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM
JBUKEHUH.

N3mepenue YCKOPEHHUS CBOOOTHOTO MaJaeHUs (peKOMEHI0BaHO
UCTOJIb30BaHue U(PpoBo Jab0paToOpun).

W3yyenne nBKeHUs Tena, OpOIIEHHOro Topu3oHTalIbHO. [IpoBepka
TUANOTE3bl O TMPSIMOM MPOIMOPUAOHAIBHOM 3aBUCUMOCTH MEXKIY AAIbHOCTHIO
MOJIETA ¥ HAYAJIbHOW CKOPOCTBIO TeNa.

N3ydyeHne IBUKEHUS Tena II0 OKPYKHOCTHM C IMOCTOSSHHOM M0 MOJIYJIIO
CKOPOCTBIO.

HccrnenoBanue 3aBUCUMOCTH TIEPHOJa OOpallleHUss KOHHMYECKOTO MAasTHHKA
OT €ro napameTpoB.

Tema 2. /lunamuxa.



IlepBoiii 3akoH HproroHa. HMuepumanbHbie cucreMbl orcué€ra. [lpuHimn
oTHocutenbHOCTH ['anunes. HenHepuuanbHble CUCTEMBI OTCUYETA (OMpEAEIICHUE,
PUMEPHI).

Macca tena. Cuina. [IpuHIMn cynepno3uiuu CUll.

Bropoii 3akoH HproTOHA /1711 MaTEpUAIbHON TOUKH.

Tperuii 3ak0oH Hpr0TOHA 11 MaTepUaIbHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUS. OKBHUBAICHTHOCTh TI'PAaBUTALMOHHOW U
VHEPTHOU MacCCHI.

Cuna TsKkecTH. 3aBUCHUMOCTh YCKOPEHHUS CBOOOJHOTO TAJCHUS OT BBICOTHI
HaJ TIOBEPXHOCTHIO IUIAHETHI U OT Teorpaduyeckod IMHUPOThL. JIBUKEHHE
HEOECHBIX TeJl ¥ X CITyTHUKOB. 3aKkoHbl Kerepa. [lepBas kocmMudeckas CKOpoCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Tenma, aBukyiierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenuwe. Cuila TPEHUS CKOJBXEHUS U CUjla TPEHUs
nokosi. Koaddumment tpenus. Cuia CONPOTHBICHUS TpPHU JBIKCHUH Tella B
YKUAJIKOCTH WJIU ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOI'O ABUKECHUS.

Hasnenue. ['mapoctatnueckoe napnenue. Cuiia Apxumena.

TexHu4yeckne yCTpOWCTBA M TEXHOJOTHMYECKUE MPOLECCHl: MOJAIIUITHUKH,
JIBU>KECHU € HCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habmtonenve nBuXeHHs Tl B MHEPIHUAIBHBIX U HEMHEPIHUATBHBIX CUCTEMAaX
OTCU€Ta.

[IpyHUIMIT OTHOCUTEIBHOCTH.

Kayenue nByX LWIMHAPOB WIM IIApOB PA3HOM MAacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBbHO HEMHEPLIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHME  pABHOJACHCTBYIOLIEW  MPUIOKEHHBIX K TEIy CHI C
IIPOU3BEJICHUEM MACChl T€JIA HA €r0 YCKOPEHUE B UHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO CuJl, BOSHUKAIOIIUX B PE3YJIbTATE B3AUMOJAECUCTBUS TEN.

N3mepenne Macc 1o B3auMOAEH CTBUIO.

HesecomocTs.

Bec Tena nmpu yCKOpeHHOM MOABEME U MTAICHUN.

[{enTpOoOeKHbIE MEXAHU3MBI.

CpaBHEHHME CUJI TPEHUS TIOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit skcnepumenm, nabopamopmsie padomul, npaKmMuKym.

W3mepenne paBHOACHCTBYIONIEH CHII MPU JBIKEHUU OpycKa MO HAKJIOHHOM
MJIOCKOCTH.

[IpoBepka THUMOTE3BI O HE3aBUCHMOCTH BpPEMEHHU JABIKEHHS Opycka Iio
HAaKJIOHHOM IUIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MacChl.



HccnenoBanue 3aBUCHMOCTH CUJI YIIPYIOCTH, BO3HHMKAKOIIMX B NPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AchopMaIium.

N3ydyeHne NBUKEHUS CUCTEMBI TE€J, CBA3aHHBIX HUTBHIO, IEPEKUHYTOM 4Yepe3
NErKui OJI0K.

W3mepenne korddumrieHTa TpeHUs MO BEIHYUHE YIJIOBOTO KO3 duIlMeHTa
3aBucuMoct Fp(N).

HccnenoBanue nBrKeHUs Opycka MO HAKJIOHHOMW IJIOCKOCTU C MEPEMEHHBIM
Kod(pUIIeHTOM TpEeHHUs.

N3ydenune nBUXKEHUS Ipy3a HA BALy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbGcomotHo TBEpmoe Teno. lloctymarenbHoe W BpalaTelbHOE JIBHKCHHE
TBEpAOro Ttema. MOMEHT CHIIbl OTHOCUTEIBHO OCH BpamieHus. Ilimeuo cuoel.
CnoxeHue cui, MPUII0KEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

VY cioBus paBHOBECHs TBEPAOTrO TeNa.

YcroitunBoe, HeyCcTOMUMBOE, O€3pa3InyHOC PaBHOBECHE.

TexHrnueckne yCTpOWCTBA M TEXHOJOTMYECKHE IMPOLECCHl: KPOHIITEHH,
CTPOUTEIBbHBIN KPaH, pelIETYaThIE KOHCTPYKIIUH.

Hemoncmpayuu.

Y ciioBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnsie padbomul, npaKmuKym.

HccnenoBanue ycinoBuUM paBHOBECUs TBEPAOrO TeJld, HUMEKOLIETO OCh
BpaIICHUS.

KoHcTpyupoBaHrue KpOHIITEWHOB U PACUET CUII YIIPYTOCTH.

N3yueHne ycTONYMBOCTU TBEPIOIO TeJa, UMEIOLIEro TUIOIIA/lb OMOPBHI.

Tema 4. 3aKkonvl coxpanenusn ¢ mexanuxe.

NmMnynbc MaTepuanbHOW TOUKH, CUCTEMBI MATEPUAIIBHBIX TOYEK. LeHTp macc
CHUCTEMbI MATEPUAIIBHBIX TOUEK. TeopeMa O JBUKEHUU LIEHTPA Macc.

NMnyibe cuiibl 1 I3BMEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHHUS UMITYJIbCa.

PeaktuBHOE IBUKEHHUE.

MoMeHT ummynbca MarepuaibHOW TOYKH. lIpencraBieHue o coxpaHEHUU
MOMEHTA UMITYJIbCA B LICHTPAJIbHBIX MOJSAX.

PaGora cuibl Ha MajgoM M Ha KOHEYHOM IepeMelleHuH. ['paduyeckoe
npeicTaBIeHuEe PA0OTHI CUTTBI.

MOIIHOCTb CHJIBL.

Kunernueckas sHeprusi maTepualbHONW TOUKH. Teopema 00 H3MEHEHHH
KWHETUYECKON SHEPTUU MaTEPUAIIbHON TOUYKH.



[loreHuManbHbBIE W HENOTEHUUANbHBIE CWIbL. [loTeHUIManbHas 3HEPrus.
[TorennmansHas sHEprus ynpyro aehopMHpPOBaHHON mpykuHbBI. [loTeHIMambHAas
SHEPrus Tejla B OJHOPOAHOM TI'paBUTAlMOHHOM Tone. lloTeHumanbHas s>HEprus
Tena B IPaBUTALlMOHHOM MOJI€ OJHOPOJHOTO IIapa (BHYTpU U BHE Iiapa). Bropas
KOCMHUYECKasi CKOPOCTh. TpeTbsi KoCMUUYECKask CKOPOCTb.

Cs3pb pabOThl HEMOTEHIIMAIBHBIX CHUJI C U3MEHEHHEM MEXaHUYeCKOU
SHEPTUU CUCTEMBI TEN. 3AKOH COXPAHEHUS MEXAHUUECKON SHEPTUU.

Yupyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHeHre bepHyuM i UACATbHOM XKHUJKOCTH Kak CIEACTBHE 3aKOHA
COXPAHEHUSI MEXAHUYECKOU IHEPTUU.

TexHrnueckrne yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECCHI: IBUKECHUE PAKET,
BOJIOMET, KOMEp, MPYKUHHBIM TMHUCTOJIET, THPOCKON, (PUTrypHOE KaTaHue Ha
KOHBbKax.

Hemoncmpayuu.

3aKOH COXpaHEHHUS UMITYJIbCa.

PeakTuBHOE IBUKEHHUE.

N3mepeHne MOIIHOCTH CHUJIBI.

M3MmeHeHne sHepruu Tela Mpyu COBEPIICHUH PadOThl.

B3anmHbIe TIpeBpallleHUsT KUHETHYECKOW WM IMOTCHIMAIBHOM JHEPrud IIpU
JICVCTBUU HA TEJIO CUJIBI TSIKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu Ipu CBOOOHOM TaJICHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomot, npaKmuKym.

N3Mmepenne uMmiryiibca Tena 1o TOpMO3HOMY Iy TH.

W3mepenne Cuiibl TATH, CKOPOCTH MOJIENU DJIEKTPOMOOWIS M MOIIHOCTH
CUJIBI TATH.

CpaBHEHME U3MEHEHUS UMITYJIbCA TEla C UMITYJILCOM CHIIBI.

HccnenoBanue cCOXpaHeHUs: UMITYJIbCA PU YIPYTOM B3aUMOJICH CTBUH.

N3MepeHne KWHETUYECKOW SHEPTHUU TeJla 10 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHMSI OTEHIIMATBLHON SHEPTUH MPYKUHBI ¢ pabOTON CHIIBI
TPEHUS.

Omnpenenenne pabOThl CUIBI TPEHUSI TMPU JBIKEHUM Tela MO HAKJIOHHOU
MJIOCKOCTH.

Paznen 3. MoJuiekyasipHasi pu3nka ¥ TEpMOIMHAMUKA.

Tema 1. Ocno6vl MONEKYAAPHO-KUHEMUYUECKOU MEOPUU.

OcHOBHbBIEC TIOJIOXKEHHUSI MoJIeKysipHO-kKuHeTndeckoit teopun (MKT), wux
onbiTHOEe obOocHOoBanue. Juddysus. bpoyHoBckoe nBmwxkeHue. XapaxkTep
JIBW)KCHUST W B3aUMOJCMCTBUS 4acCTULl BellecrBa. Monaenu CTpOeHHUs TIas3oB,
KHUJAKOCTeH W TBEPABIX Tel U OOBIACHEHHWE CBOMCTB BEIIECTBA HA OCHOBE JTHUX



Mozenei. Macca u pasmepsl Mosekyna (atomoB). KonudecTBO BellecTBa.
[TocrosinHast ABOTajpo.

TemioBoe paBHOBecue. Temmeparypa u crocoObl e€ usmepenus. Illkama
temneparyp Llenscust.

Mogenb uaeanbHOro ra3a B MOJEKYJISPHO-KMHETUYECKOW TEOPUHU: YACTHUIIBI
rasza JIBWKYTCS XaOTHYECKH U HE B3aUMOJEICTBYIOT APYT C APYTOM.

['a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Kmaneiipona. AoOGcomoTHas
temreparypa (mkaia temneparyp KenbBuna). 3akon JlanbTona. M3omponeccsl B
UJCabHOM Ta3e C TIOCTOSHHBIM KOJMYEeCTBOM BemiecTBa. [ 'paduueckoe
MpeICTaBIEHN e U30IPOIIECCOB: U30TepMa, U30X0pa, u300apa.

CBsi3b  MEXIy JaBICHUEM U  CpPEIHEW KHHETHYECKOW  SHeprueu
MOCTYMATEIbHOTO TEIUIOBOTO JBHKEHHUS MOJIEKYJ HJICAIbHOrO ra3a (OCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KUHETHYECKONU TEOPHUH UJICaTbHOTO T'a3a).

CBs13b a0COIOTHOM TeMIIEpaTyphbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpEJTHEH
KMHETUYECKON AHEPTUEl MOCTYNAaTENbHOTO TEIJIOBOTO JIBUKEHUS €€ YaCTHLI.

TexHrnueckne yCTpOWCTBA M TEXHOJOIMYECKUE NIPOLECCHL: TEPMOMETP,
O6apomeTp, oJy4eHIEe HAHOMATEPUAJIOB.

Hemoncmpayuu.

Mopenu TBHKEHUSI YACTHUIL BEILIECTBA.

Mopenb OpOyHOBCKOT'O JIBHKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHHUSI.

Huddyzus xxugkocTen.

Mogens onbita LlTepHa.

[Iputsxkenrue MOJIEKYI.

Mopenu KpucTaJlIny€CKUX PELIETOK.

Habmronenue u nccnepoBanme U30mpoIieccoB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomot, npaKMUKym.

HccnenoBanue rmponecca YCTaHOBJIEHHUS TEIUIOBOIO PABHOBECUS IIPU
TEIUI00OMEHE MEXTy TOpsIYel U XOJI0THON BOJIOM.

W3ydyeHne u30TEPMUYECKOTO mpolecca (PEeKOMEHIOBAHO HWCIOJIb30BaHUE
1udpoBoit T1abopaTopun).

N3yueHne n30X0pHOTo MpoIecca.

N3yuenune n3obapHOro mpoiiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennoevie mauiunbl.

Tepmonunamuueckass (T[]) cucrema. 3agaHue BHEUNIHUX YCIOBUM IS
TEPMOJIMHAMUAYECKONW CUCTEMBI. BHEIIHUE U BHyTpeHHKE napameTpsl. [lapameTpsl
TEPMOANHAMUYECKON CUCTEMBl KaK CpEAHUE 3HAUYEHUS BEJIMYMH, ONUCHIBAIOLIUX
€€ COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmoauHamMuku. (CaMoONpou3BOJIbHAS — pelakcanus
TEPMOJIMHAMUYECKOU CUCTEMBI K TEIUNIOBOMY PABHOBECHIO.

Mogens wuaeanTbHOrO Tra3a B TEPMOJUHAMHKE — CHUCTEMA YPaBHECHUI:
ypaBHeHue Menaeneesa—Kianeipona U BBIpAKEHUE I BHYTPEHHEW SHEPTUM.
VYcinoBuss TPpUMEHUMOCTH 3TOM MOJIEIM: HU3Kas KOHUEHTPALMs YACTHUL, BBICOKUE
TeMIrepaTrypsl. BeipaxxeHue it BHyTPEHHEH SHEPTUU OJHOATOMHOIO UJIECAIBHOTO
rasa.

KBaszucratnueckue 1 HECTaTUY ECKUE MPOLIECCHI.

DOnemenTapHas paboTa B TepMoaAuHaMuKe. Beraucnenue pabotsl mo rpaduxy
npouecca Ha pV-auarpamme.

Teruionepemaya  kak  cnoco0  WM3MEHEHWS  BHYTPEHHEH  SHEPTHH
TEPMOJIMHAMUYECKOW  CHUCTEeMBI  0e3  coBepuieHus  pabotel.  KoHBekIus,
TEILIONPOBOIHOCTD, U3JIyUCHHE.

KomnuectBo Temnorsl. TernoéMkocTe Tenma. YaenbHas MW MOJISIpHas
TEIUIOEMKOCTH BeEIEeCTBA. YpaBHeHHE Maliepa. YaenbHas TeEmiIoTa CropaHus
ToruuBa. Pacy€T konmMuecTBa TEIIOTHI TpH  Terwionepenade. [lonstue 00
amnabaTHOM Mpoliecce.

IlepBblii 3akOH TepMoaAWMHAMHUKU. BHyTpeHHss osHeprus. KoauuectBo
TEIUIOTBI W paboTa Kak Mephl  M3MEHEHHUS  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMUAYECKOU CUCTEMBI.

BTopoii 3aKkOH TEPMOJMHAMUKH [UJI PAaBHOBECHBIX MPOLIECCOB: YEpE3
3aJIJaHHO€ PABHOBECHOE COCTOSIHUE TEPMOAUHAMUYECKONM CHUCTEMBI MPOXOIUT
eIMHCTBeHHAs anuabara. AOCOIOTHAS TeMIepaTypa.

Bropoii 3aKOH TEpPMOJMHAMUKHA U1  HEPABHOBECHBIX  IIPOLECCOB:
HEBO3MOXHO TepeaTh TEIJIOTY OT 0oJiee XOJIOAHOro Tena K 0ojiee HarpeToMy 0e3
kommencaiuu (Knaysuyc). HeoOpatuMocTs IprpOHBIX TIPOIIECCOB.

[TpuHumne! gerctBus TeniaoBbix MamuH. KITJI.

MaxkcumanbsHoe 3nauenne KII/I. [{ukn Kapho.

DKOJOTrMYeCKUe aCIEKThl UCIOJIb30BaHUs TEIJIOBBIX JBHUrarenei. TermoBoe
3arpsi3HEHUE OKPYIKAKOLIEH CPEBL.

TexHrnueckne yCTpOMCTBA U TEXHOJIOTHMYECKUE IPOLECCHI: XOJIOJUIIbHUK,
KOHJUITMOHED, JU3CIbHBIA W KapOIOpPAaTOpHBIA ABUTATENIH, IMapoBas TypOHUHA,
IIOJIyYCHUE CBEPXHU3KUX TEMIIEPATYP, YTUIM3ALMUSA «TEIUIOBBIX» OTXOHOB C
MCIOJIb30BAHUEM TEIJIOBOTO HAcOCa, YTHIN3AIMs OMOOPTaHUYECKOTO TOTLIIUBA JIsI
BBIPAOOTKHU «TETJIOBOW U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenne TeMmepaTypbl IpH aquadaTHYecKoM pacIliupeHun.

Bo3znymHoe oruuso.

CpaBHeHHE YI€TbHBIX TEMIIOEMKOCTEN BEIIECTB.



CrocoObl M3MEHEHUS BHYTPEHHEH YHEPTUH.

HccnenoBanue aguadbaTHOro mpoiiecca.

KoMnbproTepHbIe MOJIENIHN TEIJIOBBIX ABUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padbomul, npaKmMuKym.

N3Mepenune y1enbHON TEeII0EMKOCTH.

HccnenoBanue npolecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aguabaTHOro Impoliecca.

N3ydyeHne B3aMMOCBSI3M JHEPIHMM MEKMOJIEKYJISIPHOTO B3aUMOJICUCTBUS U
TEMIIEPaTypbl KATIEHUS KU JKOCTEM.

Tema 3. Aepecammniwie cocmoanusn eeuecmea. Dazoevie nepexoobnl.

[TapooOpa3zoBanne u KoHjeHcarnus. McrmapeHwe ©W KureHue. Y AelbHas
TEIUIOTa TapooOpa3oBaHUS.

Hacelliennple W HEHacwllleHHbIE Tapbl. KadecTBeHHas 3aBUCHMOCTH
IJIOTHOCTY WM JABJICHUS HACBILIEHHOI'O I1apa OT TEMIIEPATYypPhl, UX HE3ABUCHUMOCTH
0T 00bEMa HACBIIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATyPbl KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3myxa. AGCONIOTHAS M OTHOCUTENIbHAS BIAXKHOCTb.

TBépnoe teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
KpuctajuioB. IlmaBiieHne W Kpucraumsanus. Y JelbHas TEIUIOTA IUIaBJICHUS.
CyOnumarius.

Hedbopmanuu TBEpIOTO Tena. Pactsokenne u coxarne. Casur. Moayins FOnra.
[Tpenen ynpyrux aedopmarimii.

TemioBoe pacmiMpeHue KUAKOCTEH U TBEPIBIX TN, O0BEMHOE W JHMHEHMHOE
pacimupenue. AHTapMOHU3M TETUIOBBIX KOJIEOAHUHN YaCTUII BEIIECTBA KaK MPUYNHA
TEIUIOBOT'O PACIIMPEHUs TeJ (Ha Kau€CTBEHHOM YPOBHE).

[IpeobpazoBanue sueprun B (pa3oBbIX MEepexoaax.

YpaBHEHHE TEIIOBOTO OaraHca.

[ToBepxHocTHOE HaTskeHue. KoapuimeHT NOBEpXHOCTHOTO HATSKCHHUS.
Kanunnsipuslie sBienus. /laBieHue 1o HCKpUBIEHHON MOBEPXHOCTHIO KUJIKOCTH.
®opmyna Jlannaca.

TexHrnueckue yCTPOMCTBA M TEXHOJOTMYECKUE IPOLECCHL:  KUIAKUE
KPUCTAJJIbl, COBPEMEHHBIC MaTEPUAIBI.

Hemoncmpayuu.

TermoBoe pacmupenue.

CBoiicTBa HACBIIIEHHBIX MTAPOB.

Kunenune. Kurienue npu moHUXEHHOM JIABJICHUH.

N3MepeHne cuiibl TOBEPXHOCTHOTO HATSIKECHMUS.

OnbITHL C MBUTBHBIMU TUIEHKAMM.

CwmaunBaHue.



Kanunnisipasie sBieHusI.

Moaenu HEeHbIOTOHOBCKOM KM JKOCTH.

CnocoObl U3MEpEHUst BIaKHOCTH.

HccnenoBanve HarpeBaHus U IUIABJICHUS KPUCTAUIMYECKOTO BENIECTBA.

Bunbr nepopmaruii.

HabGmronenne Manbix aedopmariui.

Yuenuueckuit skcnepumenm, nabopamopnsie padbomul, npaKmuKym.

N3ydeHune 3akOHOMEPHOCTEN UCIIapEHUS KUIKOCTEH.

N3mepenune ynenpHON TEIUIOTHI MJ1ABJIEHUS JIb/1A.

N3ydyeHne CBOMCTB HACHIILIEHHBIX MIAPOB.

N3mepenne abCONIOTHOW BIIAXXHOCTH BO3[yXa W OIEHKAa MacChl MapoB B
ITOMEILICHUU.

N3mepenue korduiiieHTa moBepXHOCTHOT'O HATSYKEHHUS.

N3mepenue moxayns FOHra.

HccnenoBanue 3aBUCHUMOCTH  JedopMaliid  pPe3UHOBOTO o0pasma oOT
IIPUIIOKEHHOU K HEMY CHUJIBL.

Paznea 4. DnekTpoauHaMuKa.

Tema 1. Inekmpuueckoe none.

OnekTpu3auust Tel U €€ MPOsIBICHUs. JJNEKTpUueckuil 3apsan. JlBa Buua
IEKTPUYECKUX 3apsAnoB. IIpOBOIHMKM, OUANEKTPUKU U MOJIYIIPOBOJIHUKH.
DJIEeMEHTApHBIA ANEKTPUUYECKHI 3apsi/l. 3aKOH COXPAHEHUSI BIIEKTPUUYECKOIO
3apsaa.

B3aunmonelictBue 3apsaaoB. Toueunslie 3apsiabl. 3akoH KynoHa.

OnekTpudeckoe nojie. Ero neficTBue Ha 3IeKTPUUYECKUE 3apsIbl.

Hanpspk€HHocTe  anekTpuueckoro  mosis.  [IpoOuwiit  3apsan.  Jlunuum
HaMpPsKEHHOCTHU 3JIEKTPUUECKOTO 1MoJsi. OJHOPOIHOE SIIEKTPUUECKOE TOJIE.

[ToTeHIMaNbHOCTh JJIEKTPOCTATHYECKOTO IM0JsA. Pa3HOCT MOTEHLMANOB U
HanpsokeHue. [loreHunanbHas SHeprus 3apsia B JJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHman 3aeKTpoCcTaTHYeCKOro noJid. CBA3b HANPSKEHHOCTH MOJIA U PA3HOCTH
MOTEHIIMAJIOB JJI1 DJEKTPOCTATHYECKOTO TMojis (Kak OJHOPOJHOTO, TaK u
HEOTHOPOJHOTO).

[IpyuHUIKN CYyNIEPIIO3ULINY JIEKTPUUECKHUX MOJIEH.

[Tone Ttoueunoro 3apsna. I[lome paBHOMepHO 3apsikeHHOU cdepsl. [lome
PaBHOMEPHO 3apspKeHHOro 1o oO0néMy miapa. [lone paBHOMEpHO 3apsKEHHOU
OeckOHEeYHOW TIOCKOCTH. KapTuHbl JWHUN HampsKEHHOCTH OTUX TMOJEH W
HKBUITOTEHIMAJIbHBIX TTOBEPXHOCTEM.

[IpOBOHUKH B IEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHUS 3apPsII0B.

JvdIeKTpukn B DJIEKTPOCTAaTUYECKOM  TIOJIE. Jnanextpuueckas
IIPOHHULIAEMOCTD BELIECTBA.



Konnencarop. DJIEKTPOEMKOCTh KOHAECHCATOpPA. DJIEKTPOEMKOCTh ILIIOCKOTO
KOHJEHCATOpa.

[TapannensHOE coequHeHnE KOHAEHCAaTOpoB. [locienoBarenbHoe coeIMHEHNE
KOHJEHCAaTOPOB.

DHeprus 3apsSKEHHOT0 KOHAEH caTopa.

JIBr>KeHME 3apsyKEHHOM YaCTUIBI B OJHOPOJIHOM AJIEKTPUYECKOM IT0JIE.

TexHrnueckne yCTPOMCTBA M TEXHOJIOTHMYECKHE IPOLECCHI: AJIEKTPOCKOIL,
DIIEKTPOMETP, DJIEKTPOCTaTUYECKas 3allliTa, 3a3eMJICHHE DJIEKTPONpPHOOPOB,
KOHJIeHCcaTopbl, TeHeparop Ban ne ['paada.

Hemoncmpayuu.

Y CTpOUCTBO ¥ IPUHLMI JEUCTBUS DIEKTPOMETPA.

DIIEKTPUYECKOE MOJIE 3apsIKEHHBIX IAPUKOB.

DIIEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IJIACTHUH.

Monens anekTpocTaTudeckoro reHeparopa (Ban ne ['paada).

[IpOBOHUKH B DIEKTPUUECKOM IIOJIE.

DIleKTpocTaTuyecKas 3alluTa.

Y CTpOUCTBO U JEUCTBUE KOHAEHCATOPA NOCTOSHHOM U ITIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUUJIOCKOTO KOHAEHCAaTopa OT IUIOWAIx
IJIACTUH, PACCTOSIHUSA MEX]Ly HUMH U IUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprust 3JIEKTPUYECKOTO MO 3apSKEHHOT0 KOHJIEHCATOopa.

3apsiika u pa3psiKka KOHJAEHCAaTopa 4epe3 Pe3nucTop.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomot, npaKmuKym.

OueHka cu B3aMOICHCTBUS 3apsI)KEHHBIX Tell.

Habmronenue npeBparieHus: SHEpPTruu 3apsy>KeHHOT'0 KOHICHCATOpa B YHEPTHUIO
W3JIyYEHUsI CBETOIUO/IA.

N3ydeHue nmpoTekanus TOKa B LENH, COAEPKaIIEH KOHIECHCATOP.

Pacnipenenenue pa3HoOCTH MIOTEHIMAJIOB (HampsKEHUs ) pu
MIOCJIEA0BATEIIBHOM COECIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsaa KOHAEHCATOPA Y€pE3 PE3UCTOP.

Tema 2. Ilocmosannwlil I1eKMpuecKuil mox.

Cuia toka. ITocTOSIHHBIN TOK.

VYcnoBus CyliecTBOBAHMS MOCTOSHHOTO 3JIEKTPHUYECKOr0 TOKa. McTouHuku
toka. Hanpsixkenue U u DJ1C é.

3akoH OMa Jij1s1 yyacTKa LEeTH.

DIIEKTpUUECKOE CONIPOTHUBIICHUE. 3aBUCUMOCTD COIIPOTUBIIEHUSA
OJIHOPOJHOTO MPOBOJHMKA OT €ro JJIMHbBl U IUIOWAAU MOMEPEYHOTO CEUYCHHS.
Y nenbHOe CONPOTUBIIEHUE BEIIECTBA.

[TocnenoBarenpHOE, MapaieIbHOE, CMEIIAHHOE COEAUHEHHUE ITPOBOJHUKOB.
Pacuér pazBeTBnéHHBIX AnekTpuueckux nernei. [Ipasuna Kupxroda.



Pabora snektpuueckoro Toka. 3akon [xoyns—Jlenna.

MONIIHOCTh 3JIEKTPUUECKOTO TOKa. TemnoBas MOIIHOCTh, BbLAEsieMass Ha
pe3ucrope.

OJIC u BHYTpEHHEE COMPOTHUBIICHHE HMCTOYHHMKA ToKa. 3akoH Oma s
MOJTHOM  (3aMKHYTOM) »SJEKTpUYECKOM I1ienmd. MOIIHOCTh HCTOYHHMKA TOKA.
KopoTkoe 3ambikanue.

KonpeHncarop B Lienu nocTOSIHHOTO TOKA.

TexHU4YecKkne YyCTpOWCTBA M TEXHOJOTHMYECKUE TMPOLECCHl: aMIEpMETD,
BOJITMETP, PEOCTAT, CYETUUK DIIEKTPUUECKOI IHEPTUH.

Hemoncmpayuu.

N3mepeHue cuibl TOKa U HAPSIAKEHHUSL.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAIPSDKEHUS U1 PE3UCTOpA,
JIaMIIbl HAKAJIMBAHUS U CBETOIUO/IA.

3aBUCUMOCTh COINPOTUBJICHUS LWJIMHAPUYECKUX TMPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IM MTONIEPEYHOr0 CEYEHUS U MaTepHala.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS ITPU MOCTOSTHHOM
HaIPSKEHUU.

[Tpsamoe uzmepenne IJ[C. KopoTkoe 3aMbIKaHUE TaIbBaHUYECKOT'O AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTHUBIICHUSI.

CnocoObI coeiHeHus1 NCTOYHUKOB Toka, DJ[C Garapei.

HccnenoBanue pa3HOCTH MOTEHUMAIOB MEXAY IMOJIOCAMU MCTOYHUKA TOKA
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padbomul, npaKmuKym.

HccnenoBanue CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue y1eIbHOr0 CONPOTUBIICHHS TPOBOAHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKAa OT HAaNpsDKEHUS Ul JIAMIIbI
HaKaJIMBaHUSI.

VYBenuueHue npejena u3MepeHus: amnepmerpa (BoJIbTMETPA).

N3mepenue 3/1C u BHYTpEHHETO COMPOTUBIIEHUSI ICTOYHUKA TOKA.

HccnenoBanue 3aBucumoctd DJIC ranbBaHUYECKOTIO 3JEMEHTA OT BPEMEHU
IpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanue pa3HOCTH TMOTCHIIMAIOB MEXIY IMOIIOCAMHM MCTOYHHUKA TOKA
OT CHJIBI TOKA B LIETIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

DJleKTpUYecKass MPOBOAMMOCTh  PA3JIMYHBIX  BEUIECTB.  DJEKTPOHHAs
MPOBOJAUMOCTb TBEPABIX METAIOB. 3aBUCUMOCTb CONPOTHUBJIEHUS METAIOB OT
Temiiepatypbl. CBEpXIIPOBOIUMOCTb.



DIIeKTpUYECKU TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBOHUKH. CobcTBenHas u puMecHast IPOBOJIUMOCTh
noJiynpoBogHUKOB. CBoiicTBa p—n-nepexosa. [lomynpoBogHuKOBBIE TPUOOPHI.

DJIEKTPUYECKUN TOK B DJIEKTPOJIUTAX. DJIEKTPOJIUTHUECKAS JUCCOLMAIIMS.
OnekTponus. 3akonsl apajes AJist 3IEKTPOIN3a.

DJIeKTpUUEeCKU TOK B razax. CaMOCTOATENbHBIH M HECAaMOCTOSTEIbHBIN
pa3psa. PasnuyHble TUIIBI CaMOCTOSATENBHOTO paspsaaa. Monuus. [1nasma.

TexHu4yeckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: Ta30pa3ps/iHbIe
JaMIIbl, JJIEKTPOHHO-TTyuyeBas TpyOKa, MOJYyNPOBOJHUKOBBIE MPUOOPHI: JTHO/I,
TpPaH3UCTOp, (POTOAMON, CBETOAMOJ], TajdbBaHWKA, papUHUPOBAHUE MEJH,
BBIIIJIABKA AJIFOMUHMUS, JIIEKTPOHHAS! MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTb CONPOTUBIIEHUS] METAIIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB BIEKTPOIIUTOB.

3akoHbI AnekTposin3a Papazes.

HckpoBoli pa3psia ¥ TPOBOAUMOCTD BO3AyXa.

CpaBHeHME TPOBOAMMOCTH METAIUIOB U MOJTYITPOBOIHUKOB.

OnHOCTOPOHHSIA MPOBOAUMOCTD JINOAA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomot, npaKmMuUKym.

HabGmronenue snexkrponusa.

N3mepenue 3apsia 0THOBaJIEHTHOIO MOHA.

HccnenoBanue  3aBUCHUMOCTH  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpa  OT
TEMIIEpaTypBbl.

CHsTHE BONBT-aMIIEPHON XapaKTEPUCTUKU AUO/A.

Du3HYeCKUH MPAKTHKYM.

CniocoOb1 u3MepeHus: PU3NYECKUX BEIMYUH C KCIIOJIb30BAHUEM aHAJIOTOBBIX
U IUQPPOBBIX U3MEPUTEITHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOIOTHBIE U OTHOCHUTEINIbHBIE TIOTPEIIHOCTH U3MEpPEHUN (PU3NMUECKUX BEITUYHUH.
OueHka rpaHuil NOTrPENIHOCTEM.

[IpoBeneHME KOCBEHHBIX HW3MEPEHUM, MCCIECAOBAaHUM  3aBUCHUMOCTEU
bu3nuecKnX BENWYMH, TMPOBEPKA MPEUIOKEHHBIX TUNOoTe3 (BBIOOp W3 padoT,
ONMCAaHHBIX B TEMAaTHUYECKUX  pa3lenax «YUYEHWYECKUH  HKCIIEPUMEHT,
nabopaTtopHbie PabOThI, TPAKTHKYM).

MexknpeaMeTHbIE CBSA3H.

Wzyuyenne kypca Qusuku yrayonéaHoro ypoBHs B 10 kiacce
OCYILECTBIIAETCS ¢ YUETOM COJIEPHKATEIBHBIX MEXIPEAMETHBIX CBS3EH C Kypcamu
MaTeMaTHKU, OMOJIOTHH, XUMUU, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmusvie nOHAMUA, C6A3AHHDBIE C UZYUEHUEM MEMOO0E HAYUHO20
no3HaHuA: SBICHWE, HAy4YHbIA (PakT, rumoresa, (u3Mveckas BeIMYMHA, 3aKOH,



Teopus, HAONIOACHHUE, OKCIEPUMEHT, MOJCIUPOBAHUE, MOJIENb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPEHUN, U3MEPUTETbHBIE MPUOOPHI, IU(POBas TadopaTOPHSI.

Mamemamuka: pelieHUe CHCTEMbl ypaBHeHHH. JIuHelHas QyHKIUA,
napaboina, runep6ona, ux rpa@uku u cBoKWcTBa. TpUroHOMETpHUecKue (QyHKIINH:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopbl 1 uX MPOEKIMK HA OCU KOOPAUHAT, CII0KEHUE BEKTOPOB.

buonozusa: mexanndeckoe JIBHKEHUE B )KUBOH mpupoae, muddysus, ocMoc,
TEIUIOOOMEH KUBBIX OPTraHW3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYKAIOIIECH CPEeJbl,
yTHIM3AIUs OMOOPTraHWYeCcKOro TOIUIMBA JUIsi BBIPAOOTKH «TEIUIOBOM» U
AJIEKTPOIHEPTUU, TOBEPXHOCTHOE HATSHKEHHUE U KANTUJUISPHBIE SIBJICHHS B TIPUPOJIE,
AIIEKTPUUYECKUE SBJICHUSI B )KUBOU TIPUPO/IC.

Xumusa: NUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB W MOJEKYI,
MOJIb BEIIECTBA, MOJSpHas Macca, MOJy4YeHHEe HaHOMATepPHaloOB, TEIJIOBBIE
CBOMCTBA TBEPABIX Tel, KHUAKOCTEH M Ta30B, KUJIKHE KPUCTAIUIBI, DIEKTPUUECKHE
CBOMCTBA METAJUIOB, YJIEKTPOJIUTUYECKAS JUCCOIMAIINS, TATbBAHUKA, DJIEKTPOHHAS
MUKPOCKOIIHS.

T'eozpaghus: B1axxHOCTh BO3/IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozua: npeobpa3oBaHUE IABUKEHUN C HMCIOIH30BAHHEM MEXaHH3MOB,
y4€T CyXOro ¥ JKHJKOTO TPEHHS B TEXHUKE, CTAaTUYECKUE KOHCTPYKIIUU
(KpOHIIITEH, peméryaTbie KOHCTPYKIIUHU), UCIOIB30BaHUE 3aKOHOB COXPaHEHUS
MEXaHWKHA B TEXHUKE (TUPOCKOI, BOJOMET W JPYTrUe), ABUTATEIh BHYTPEHHETO
cropanusi, mapoas TypOuHa, OBITOBOW XOJIOJAWIBHUK, KOHIUITMOHED, TEXHOJIOTUU
MOJIYYCHHUS] COBPEMEHHBIX MaTepuajioB, B TOM YHCJIE HAHOMATEpUANIOB, W
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKasl 3alluTa, 3a3eMJICHHE AJIEKTPONpPHUOOPOB,
ra3zopaspsIHbIE JIAMIIbI, TOTYTPOBOIHUKOBBIE MPUOOPHI, rajbBaHUKA.

11 KVIACC

Paznea 4. DuekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

BzaumopaencTBue TOCTOSSHHBIX MAarHMTOB W TMPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrtop marHuTHOM uWHAyKUMW. [IpuHOomn cynepro3uuuu
MarHUTHBIX TOJIEH. JINHUM MarHUTHOM MHAYKIIUH.

MarsnutHoe 1oJjie MPOBOJHMKA C TOKOM (IPSMOTO MPOBOJHUKA, KaTyIIKH U
KpyroBoro BuTka). OneIT Jpcreaa.

Cuita AMmnepa, €€ HarpaBJIeHUE U MOJYJIb.

Cuna JlopeHiia, €€ HanpaBiieHHE U MOJYJb. JIBUKEHUE 3apsKEHHONW YaCTHUIIbI
B OJHOPOJHOM MarHuTHOM Moje. Pabora cuibl JlopeHma.

MaruauTHoe nose B BeniecTBe. @eppoMarHeTuKy, napa- u JuaMarHeTUKHU.



TexHuueckue YCTpOﬁCTBa N TCXHOJOTHMYCCKHUC IIPOOCCChl: IIPHUMCHCHHUC

MTOCTOSITHHBIX MAarHuToB, 3JIEKTPOMAarHUTOB, TEeCTeP-MYJbTUMETD,
AIICKTPOABUTATENb SIKOOH, YCKOPUTETH DIIEMEHTAPHBIX YaCTHII.
Hemoncmpayuu.

Kaptuna  nauHUNA  WMHAYKUMM  MarHUTHOTO  MOJS  TOJIOCOBOTO M
MO0JIKOBOOOPA3HOT'O MOCTOSTHHBIX MAarHUTOB.

Kaptuna nuHMI MarHUTHON MHIYKIMH TOJIS ITMHHOTO HIPSIMOT0 MPOBOJHUKA
Y 3aMKHYTOT'0 KOJIBIIEBOI'O IIPOBOIHUKA, KATYIIKU C TOKOM.

B3aumopericTBue 1ByX IMPOBOJHUKOB C TOKOM.

Cuia Amnepa.

JevictBue cuiibl JIopeHia Ha MOHBI AJIEKTPOJIUTA.

Habmtonenve qBukeHUS MyvKa JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMIT JICUCTBUSA BIIEKTPOU3MEPUTEIIBHOT O npudopa
MAarHUTO3JIEKTPUUECKOU CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padbomul, npaKmMuKym.

HccnenoBanue MarHUTHOTO TOJISI TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOCTB (heppOMarHeTUKOB.

HccnenoBanue neiCTBUS TOCTOSTHHOTO MarHuTa Ha paMKy € TOKOM.

N3mepenue cuinbl Amrepa.

N3yueHne 3aBUCUMOCTH CHJIbI AMIIEpPa OT CUJIbI TOKA.

OnpeneneHre MarHUTHOM MHYKIIMM HA OCHOBE U3MEPEHUS CUJIbI AMIiepa.

Tema 5. dnekmpomacHumnasa uHOYKyuA.

SIBieHne AIEKTpOMAarHUTHOM WHAYKIUU. [loTOK BekTOpa MarHUTHOU
uaaykuuu. OJIC uHAyKIuU. 3aKkoH DJIEKTPOMAarHUTHOM HWHAyKuuu Dapajes.
Buxpesoe anexktpuueckoe nose. Toku Dyko.

OJIC wHAYKIMU B MPOBOJHUKE, JBHXKYIIEMCS B OJAHOPOAHOM MarHUTHOM
ToJIe.

[IpaBuno Jlenna.

NunyktuBHOCTh. KaTylllka WHIYKTUBHOCTH B 1€ MOCTOSHHOTO TOKA.
Arnenue camonnaykuuu. IJ1C caMOUHIYKIUU.

DHeprusi MarHUuTHOTO TOJIsI KATYIIKU C TOKOM.

DJIEKTPOMarHUTHOE TOJIE.

TexHu4yecKkre yCTpPOWCTBA M TEXHOJIOTHMYECKHWE MPOLIECChl: WHAYKIMOHHAs
1eyb, COJICHOU, 3alUTa OT IEKTPU3ALUN TEJ IPU JIBH>)KEHUH B MATHUTHOM I10JI€
3emun.

Hemoncmpayuu.

HaGmronenue sBieHus 21eKTPOMAarHUTHOW MHIYKITUH.

UccnenoBanue 3aBucumoctd DJIC MHAYKIMM OT CKOPOCTH W3MEHEHUS
MAarHUTHOT'O TIOTOKA.



[IpaBuno Jlenna.

[TaneHne MarauTa B allOMUHHEBON (MeIHOMN) TpyOe.

SIBneHne CaMOMHAYKIIUH.

HccnenoBanue 3aBucumoctd IIC caMOMHIYKIIMU OT CKOPOCTH M3MEHEHUS
CUJIBI TOKA B LIEMU.

Yuenuueckuit skcnepumenm, nabopamopnsie padbomul, npaKmuKym.

HccnenoBanue ABIEHUS 31EKTPOMArHUTHOW HHAYKIUU.

Onpenenenre THAYKIUA BUXPEBOTO MAarHUTHOTO TTOJISI.

HccnenoBanue SBIEHUSI CAMOUHAYKIUU.

COopka Mo1eH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasnen 5. KoteOanusi M BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarenbHas cuctema. CBOOOIHBIE KOTEOaHUS.

["apmonmnueckue konebanus. Kunemarnyeckoe U JUHAMUYECKOE OIMCAHHE.
DHepreTuyecKkoe OnucaHue (3aKOH COXPaHEHUsI MEXaHUYECKOW sHepruu). BriBoa
JTMHAMUYECKOTO OMMCAHMS TapMOHUYECKUX KOJIeOaHUN M3 MX DHEPTeTHUYECKOTO U
KMHEMAaTUYECKOr0 OMUCAHUSI.

Amvmumntyna u ¢asza konedbanuii. CBs3b aMIUIMTY/IbI KOJIEOaAHUN HCXOIHOM
BEJIMYMHBI C aMIUTUTYAaMU KOJeOaHuii €€ CKOPOCTH B YCKOPEHHUS.

[leprion m wacrora koneOanuid. Ilepuon Manbix CBOOOJHBIX KOJeOaHMIA
MaTeMaTH4ecKOoro MasiTHuka. [lepron CcBOOOMHBIX KOJEOAHW MPYKUHHOTO
MasTHHKA.

[Tonsitue o 3atyxaromux KoneOanusix. BoiHyxnennbie konedanus. Pezonanc.
Pe3onancnas kpuBasg. BiusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOW.
ABTOKONIEOaHMUS.

TexHu4YecKkrue yCTpOWCTBA U TEXHOJIOTHMYECKUE MPOLECCHl: METPOHOM, YaChl,
Kauelu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceilicMorpad.

Hemoncmpayuu.

3anuch K0J1e0aTEIBHOTO IBUKEHUS.

Habmronenve He3aBUCUMOCTH MEpUOIa MaJbIX KOJeOaHuii rpy3a Ha HUTH OT
aMILTUTY IbI.

HccnenoBanue 3aryxaronux Koue0aHui 1 3aBUCUMOCTH MEPHOJ1a CBOOO THBIX
KOJIeOaHUN OT CONTPOTHUBIICHUS.

HccnenoBanue koiiebaHWil Tpy3a Ha MACCUBHOM TMIPYKMHE C IEJBIO
dbopMHpoBaHUs MIPEACTABICHUNA 00 U1€aTbHON MOJIEH MPY>KMHHOTO MasiTHUKA.

3aK0H COXpaHEHUs SHEPrUuu NpU KoJIeOaHUSIX Tpy3a Ha MPY>KUHE.

HccrnenoBanue BoIHYKIEHHBIX KOJICOaHMIA.

HabGmronenue pesonanca.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



W3mepenne mepuoma CBOOOAHBIX KOJEOAHWI HUTSHOTO U MPYXUHHOTO
MasTHUKOB.

N3yuenne 3akOHOB JBUKEHUS TeNIa B X0/ KOJeOaHU Ha yIPYyTroM MOJIBECE.

N3yueHre NBU>KEHUS] HUTSHOTO MasiTHHKA.

[IpeobpazoBanue 3HEPTUHN B IPY>KUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUTMTY/IbI 3aTyXalOMUX KOJIeOaHUH.

HccrnenoBanue BbIHYKIEHHBIX KOJICOaHMA.

Tema 2. dnekmpomazHummnuole Ko1edanu.

Konebarenpubiii koHTYyp. CBOOOJHBIC DSJIEKTPOMArHUTHBIC KOJEOAHUS B
ujeaTbHOM KosiebarenbHOM KoHType. Dopmyrna Tomcona. CBsi3b aMIUTUTY/IBI
3apsijia KOHACHCATOpa C aMIUTMTYION CHJIbI TOKA B KOJIEOaTEIbHOM KOHTYPE.

3aK0H COXpaHEHUS SHEPTUH B UACATHLHOM KOJeOaTeThHOM KOHTYPE.

3aryxaroiiue DIEKTPOMArHUTHBIE KoJIeOaHuUs. BriHyK1€HHBIE
AJIEKTPOMArHUTHBIE KOJICOAHMUS.

[lepemeHHbIli TOK. MOIIHOCTH MEPEMEHHOTO TOKA. AMIUIMTYIHOE U
JCUCTBYIOIIEE 3HAUYCHHE CHJIBl TOKAa M HAMNpsKEHUS TpH paziudHoil dopme
3aBUCHUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHMU.

CuHycouJlanbHbId TIEPEMEHHBIN TOK. Pe3ucTop, KOHIAEHCATOp M KaTyIlKa
VHJIYKTUBHOCTH B LIENIM CHUHYCOUJAJIBbHOIO MEPEMEHHOIO TOKA. Pe30HaHC TOKOB.
Pe3onanc HanpsKeHUN.

Uneanvubiit  Tpanchopmarop. [lpousBoactBo, mepemaya u moTpediieHHE
DIEKTPUYECKON SHEPTHUM.

DKOJOTHYECKUE PHUCKU TpU MPOU3BOACTBE 3IeKTposHepruu. KynbTypa
VICIIOJIb30BAHUS 3JIEKTPOIHEPT UM B IMIOBCEIHEBHOU KU3HH.

TexHrnueckrue yCTpOWCTBA U TEXHOJIOTUYECKHUE ITPOLECCHI: AJIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JIEKTPOIIEpEaay.

Hemoncmpayuu.

CB0OOOIHBIE 2JIEKTPOMArHUTHBIEC KOJICOaHMSI.

3aBUCHUMOCTb YaCTOTHI CBOOOJHBIX KOJICOAHUM OT MHAYKTUBHOCTU U EMKOCTH
KOHTYpA.

OcuorpaMMBbl AJIEKTPOMAarHUTHBIX KOJICOAHUM.

['eHepaTop HE3aTyXaroMIMX AJIEKTPOMArHUTHBIX KOJICOaHUIA.

Mojenp 371eKTPOMarHUTHOTO TeHEPATOPA.

BriHyX/IeHHBIE CUHY COUAIbHBIE KOJIEOaHMUs.

Pesucrop, karymka WHAYKTUBHOCTH U KOHAEHCATOpP B LE€NH IEPEMEHHOIO
TOKA.

Pe3oHaHC 1npu 1MOCHENOBAaTEIbHOM COCAUHEHHM PE3UCTOPA, KaTyLIKU
WHIYKTUBHOCTH M KOHJIEHCATOPa.

Y eTpoicTBO M MPUHIINI JeUCTBHS TpaHcopmaTopa.



Mognenb THHUY 3JIEKTPOTIepeIauH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomot, npaKmMuKym.

Wzyuenne Tpanchopmaropa.

HccrnenoBanue mMEepeMEHHOTO TOKa uepe3 IMOCIEA0BATEILHO COCAMHEHHBIC
KOHJIEHCATOP, KaTYIIIKy W PE3UCTOP.

Habmroienre 2JeKTpOMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIETIH NTEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUMHbIE 60THbL.

MexaHuueckue BOJIHBI, YCIOBUS HX pacnpocTpaHeHus. llomepednbie u
POJI0JIbHBIE BOJHBEI. [lepuos, CKOpOCTh paclpOCTpaHEHHs] W JJIMHA BOJIHBI.
CBolicTBa MEXaHMYECKUX BOJH: OTPaXXKCHUE, NpPETOMIICHHE, WHTephepeHIus u
TudpaKIs.

3Byk. CxopocTth 3ByKa. [ poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[IIymoBoe 3arpsi3sHEHNE OKPYKAIOIIEH CPEIbI.

DNeKTPOMArHUTHBIC BOJHBI. Y CIOBUS M3ITYYECHUS AJIEKTPOMArHUTHBIX BOJIH.
B3auMHuas opueHTanus BEKTOPOB B JJIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXEeHHE,  MPEIIOMIICHHE,
noJispu3aiys, “HTephepeHIus u AUPpaKIus.

[lkana >mekTpoMarHuTHBHIX BOJH. [[puMeHeHue 37eKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTIBEI paAroOCBA3U U TeleBUACHUS. Pannonokarms.

DNeKTPOMArHUTHOE 3arpsi3HEHNE OKPY>KAIOIEH CPEIbl.

TexHuueckue yCTpPOWCTBA W MPAKTHUUECKOE IPUMEHEHUE: MY3bIKaIbHBIC
WHCTPYMEHTBI, pajap, paauonpuéMHUK, TeIEeBU30p, aHTeHHA, TenedoH, CBY-neus,
yJIbTPa3BYKOBAs TMArHOCTUKA B TEXHUKE U METUIIMHE.

Hemoncmpayuu.

OO0pazoBaHue U pacpOCTpaHEHHE TOTIEPEYHBIX U TIPOJOJIBHBIX BOJIH.

Konebmromeecst Teno Kak MCTOYHUK 3BYKA.

3aBUCHUMOCTD JUTMHBI BOJTHBI OT YaCTOTHI KOJICOAHMIA.

Habmronenue oTpaskeHus U MpeIoMIICHUS MEXaHUYECKUX BOJIH.

Habmronenue unrepdepeHiuu u qudpakiini MEXaHUMIECKUX BOJIH.

AKyCTUYECKU PE30HAHC.

CBoiicTBa yIbTpa3ByKa U €ro MpUMEHEHHE.

HabGmtonenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aAMIUIUTYAOW H
4acTOTOM KoJieOaHuM.

Hccnenosanue CBOMCTB  3JIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUE,
pesioMJICHHE, TToJIsipu3alus, Tupaxiys, UHTepQepeHIIHs.

ObHnapy:xeHre nHPpaKpacHOTO U yIbTPahUOIETOBOTO HU3ITYyUECHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomot, npaKMUKyMm.



N3ydenue mapamerpoB 3ByKOBOW BOJIHBI.

N3ydeHue pacrpocTpaHeHus 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmMonuHEHHOE pacpOCTpaHEHUE CBETA B OJMHOPOAHOM cpexne. JIyu ceera.
To4euHbIN UCTOYHUK CBETA.

OTtpaxenue cBerta. 3aKOHBI OTpakeHUs cBera. [locTpoeHune n3o0pakeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomenue cBeTa. 3aKOHBI IPEIOMIICHHS CBeTa. AOCOIOTHBIN MMOKa3aTeNb
npenoMiieHus. OTHOCUTENbHBINA TTOKa3aTeNb npeaomiieHus. [IocTOIHCTBO 4acTOThI
CBETAa M COOTHOLICHUE JUIMH BOJIH IIPU NEPEXOJE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHmlly pas3ziesia IByX ONTHYECKUX CPEX.

Xon nydeir B mpusme. Jucnepcusi cBera. ClOXKHBIA COCTaB 0€lIOro CBeTa.
IBer.

[TonHoe BHyTpeHHEE oTpaxeHue. [IpenenbHbli yroyl MOJIHOr0 BHYTPEHHETO
OTPaKCHUSI.

ColOuparompe W pacceuBaloIIUMe JIMH3BL. ToHKas JmH3a. DOKycHOe
pacCTOSIHME M ONTHYEeCKass CWJIa TOHKOW JUH3BL. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM c(hepruuecKoil JUH3bl OT €€ Te€OMETPUH U OTHOCHTEIHLHOTO
II0KA3aTelIs IPEJIOMIICHHUS.

dopmysa TOHKOW JIMH3BL. Y BEIUYEHUE, 1aBAEMOE JINH30MU.

X0 ny4da, MPOLIEAIIETO JWH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOM
ontuueckor ocu. [locTpoenne wu300paKeHH TOYKM W OTpe3Ka TNPSIMOM B
COOMpArOIIUX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMaX.

OnTuueckue npubopsl. Pazpemaromas cnocodHocTh. [1a3 kak onTuveckas
cucrema.

[Ipenesbl HPUMEHUMOCTH TEOMETPUUECKON OTITUKH.

BonnoBas ontuka. Hutepdepennms cBera. KorepeHTHbIE HMCTOYHUKH.
VYcnoBust HaOMIOEHUST MaKCHMYMOB W MHHHUMYMOB B HMHTEpPhEPEHIIMOHHON
KapTUHE OT [JBYX KOTE€PEHTHbIX MCTOYHHUKOB. [Ipumepbl Kinaccrueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakuus ceeta. JudpakinumoHHas pemerka. Y ciaoBHe HAOII0ICHUS
[JIaBHBIX ~MAakKCUMyMOB TIpM  MAJEHUM MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tosstpusanus ceera.

TexHnueckne yCTpOMCTBA M TEXHOJOTMYECKHE NPOLECCHl: OYKH, JIyIa,
nepuckomn, Qoroanmnapar, MUKPOCKOI, MPOCKIIMOHHBIA ammapar, MPOCBETICHHE
ONTHKH, BOJIOKOHHAS ONTHKA, TUPPAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeaomMieHus: CBETA.

Habmtonenre nmoiHoro BHYTpEHHET0 OTpakeHusi. Moienb cBeToBoa.

HccnenoBanue XoJla CBETOBBIX IMYYKOB 4epe3  IUIOCKOMAPALIENbHYIO
IJIACTUHY U MPU3MY.

HccnenoBanue cBOCTB M300pakeHU B JIMH3AX.

Mopenu MUKpPOCKOIIa, TeIECKOMna.

Hab6mronenue uatep pepeHIiuy cBeTa.

Habmronenre nBeTOB TOHKHX TJIEHOK.

Habmronenue nudpakium ceeta.

Nzyyenne mupakiimoHHON PEMIETKY.

Habmonenue nudpakiimoOHHOTO CIIEKTpA.

HabGmronenue nucnepcun cBera.

Habmronenuve nonsipusauu cBeTa.

[IpuMeHeHre NOaAPOUI0B ISl U3YUEHUSI MEXAHUYECKUX HAPSKEHUI.

Yuenuueckuit skcnepumenm, nabopamopnsie padbomul, npaKmMuKym.

N3mepenue nokaszarensi IpeIoMIICHUS CTEKIa.

HccnenoBanue 3aBUCHMOCTH (POKYCHOTO PACCTOSIHHSI OT BeIlecTBa (Ha
puMepe KUAKUX JTUH3).

N3mepenne hoOKyCHOTO pacCTOSHUS PACCEUBAOIIHNX JTHH3.

[Tony4yenne n3o0pakeHus: B CUCTEME U3 TJIOCKOT0 3epKalia U JIMH3BI.

[Tonmy4yenne n300pakeHUs: B CUCTEME U3 JIBYX JINH3.

KoHcTpynpoBaHue TeIEeCKOMUYECKUX CUCTEM.

Habmonenue nudpakimu, uHTEphEpEHIINN U TOJIIPU3AIUK CBETA.

N3yueHue noiasipu3alnuu CBeTa, OTPaXEHHOIO OT MOBEPXHOCTHU JUAJIEKTPUKA.

Nzyuenne unrepdepeHny Ja3epHoro u3ydeHus Ha ABYX HIEINsX.

HabGmronenue nucnepcun.

HabGmronenue u uccienopanue qudpakIimOHHOTO CIIEKTpa.

N3mepenne 1JIMHbl CBETOBOW BOJIHBI.

[Tony4yenue crekTpa U3Iy4YEHHUS CBETOJMOJ]A MPU MOMOIIU NU(PPaKITMOHHON
PELIETKMY.

Pa3znen 6. OcHOBBI cIeMAIbHON TEOPUH OTHOCHTEJIbHOCTH.

['panunpl OPUMEHUMOCTH  KJjaccMueckod — MexaHuku.  [locTynatel
CHeraIbHON TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai. lIpeoOpazoBanus  JlopeHiia.
VYcnoBue npuyMHHOCTUH. (OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMeJJICHUE
BPEMEHHU U COKPAILIEHHUE JJIUHBI.

DHeprust ¥ UMITYJIbC PEIATUBUCTCKONW YACTHULIBI.

CBs13b MacChl C YHEPTUEN U UMITYJIBCOM PEISTUBUCTCKOW YaCTULBI. JHEPrUs
MOKOS.



TexHu4yecKkue YCTpOMCTBA M TEXHOJIOTMYECKUE MPOLIECChl: CIIYTHHUKOBBIE
NPUEMHHKH, YCKOPUTEIH 3aPSKEHHBIX YaCTHII.

YyeHn4ecKkuil SKCIEPUMEHT, JIaOOpaTOpHbBIE pabOThI, TPAKTUKYM.

OnpezneneHue HMIYyJIbCa U JHEPIUU  PEIATHBUCTCKUX dacTull (MO
dboTorpadgusiM TPEKOB 3apsHKEHHBIX YACTHI] B MATHUTHOM T10JIE).

Pazgea 7. KBanroBasi pusuka.

Tema 1. KopnycKyaapHno-60aHo060i 0yaausm.

PaBHOBecHOE TemioBOe u3NydeHue (U3NydeHue abCONIOTHO YEPHOTO Tena).
3akoH cMelenust Buna. I'unore3a [lnanka o kBaHTax.

®oTOHBI. DHEPTHUA U UMITYJILC (OTOHA.

®oroaddexr. Onbitel A. I'. CroneroBa. 3akonsl doTodddexra. YpaBHeHue
Oiiamrerina asa Goroaddexra. «KpacHas rpanuna» dhotodrddexra.

JlaBnenne cBeta (B YACTHOCTH, JIaBJ€eHME CBeTa Ha aOCOIIOTHO
MOTJIONIAIOIIYI0 U a0COJIOTHO OTpaXKawIlyr MoBepxHocTh). Omwitel I1. H.
JleGenena.

BonnHoBbIe cBoiicTBa yactull. Bonuel ae bpoins. lnvnaa BosHbl A€ bpouns u
pasMepsl  00JacTH  JIOKQJIM3alMKM  JABMXKYIIEHcs dvacTuipl.  KopmycKymnspHO-
BOJIHOBOM Ayanu3M. Judpakiiys 3JeKTPOHOB Ha KpHUCTaIax.

Crneuuduka nsmepenuit B Mukpomupe. COOTHOIIEHUS HEOMPEIEIEHHOCTEN
['eitzenOepra.

TexHUYecKrue yCTPOMCTBA M TEXHOJIOTMYECKUE MPOILECCHI: CIEKTPOMETP,
dbotosnement, ¢GOTOAATIMK, TYHHENbHBIM MHUKPOCKON, COJHEYHas Oatapes,
CBETOIUO/.

Hemoncmpayuu.

®o1od3¢heKT Ha yCTAaHOBKE C IIMHKOBOM TIIIACTHHOM.

HccnenoBanue 3akoHOB BHENIHEro0 GoToddexra.

HccnenoBanue  3aBUCUMOCTM  CONPOTHUBIICHHS]  MOJIYNPOBOJHHKOB — OT
OCBELIEHHOCTHU.

Ceeroauo.

Conneunas Oatapes.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMuUKym.

HccnenoBanue hotopesucropa.

N3mepenue nocrosiuHol [1nanka Ha ocHOBe uccneaoBanus ¢otodddekra.

HccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA YE€pPE3 CBETOANO/T OT HAIIPSKEHHUS.

Tema 2. Duzuka amoma.

OnbITEl O UCCIENOBAaHUIO CTpOEHMsS aToma. llnmaHerapHas Moaens aTtoma
Pesepdopna.

[Toctynatel bopa. U3nydyenue u norioimieHre (GOTOHOB MIPH MEPEX0Jie aToMa
C OZIHOTO YPOBHSI DHEPIMHU Ha IPYTrOM.



Buapl ciektpoB. CIeKTp YpOBHEW SHEPTUM aTOMa BOJIOPO/IA.

CrnioHTaHHOE U BBIHYKJAECHHOE U3TydeHue cBera. Jlazep.

TexHrnueckrne yCTpOWCTBA M TEXHOJIOTMYECKUE ITPOLECCHI: CHEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOM), Ja3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mopens omnbita Pesepdopa.

HabGmronenne muHeHyaThiX CIIEKTPOB.

Y CTpOUCTBO U JEUCTBUE CUETYMKA HOHU3UPYIOIINX YACTHUL.

OnpeneneHne AIMHBI BOJIHBI JIA3€PHOTO U3ITYUYEHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomot, npaKmMuUKym.

Habmronenne nuHei4aToro crekTpa.

HccnenoBanue CriekTpa pa3peKeHHOI0 aTOMapHOTO BOJOPOJA U U3MEPEHHUE
noctosiHHoi Punbepra.

Tema 3. Qu3uka amomno2o A0pa u I1eMeHmMapHbIX Yacmuy,.

Hyxnonnas moxaens sinpa ['eitzenOepra—MBanenko. 3apsan snpa. MaccoBoe
yucno sapa. M3oromsl.

PannoaktuBHOCTh. Anb(da-pacnan. DJNEKTPOHHBIA W TO3UTPOHHBIA OeTa-
pacriaz. ['amma-usnyuenue.

3aKOH pPaJMOAaKTUBHOIO pacnaaa. PaJuoakTUBHBIE H30TOIBI B MPUPOJIE.
CBoiicTBa MOHU3HUPYIOUIETO H3Iy4YeHUsd. BiusHHE paguOaKTUBHOCTU HA KHBBIE
opranusmbl. EctrecTBennsiii pon uzmydenus. [Jozumerpusi.

DHeprus CBsA3M HYKJIOHOB B sipe. AnepHbie cuibl. JledekT Maccsl sapa.

Anepubie peakiuu. Jlenenue u cuHTe3 snaep. AnepHsie peakTopsl. [Ipodiembl
yIOPaBISIEMOr0 TEPMOSIAEPHOTO CHHTE3a. DKOJOTHMYECKHUE aCHEKThl pPa3BUTHUS
SAJIEPHOU SHEPTETUKH.

Mertobl perucTpaunu U UCCIEI0BaHUS JIIEMEHTAPHBIX YaCTHLL.

OyHIaMEHTalIbHbIE B3aUMOJCHUCTBUs. bapvOHBI, ME30HBI M JIEITOHBI.
[IpencrtaBnenue o CrangaptHoi Mojenu. KBapk-ritooHHast MOJEIb aJIpOHOB.

®usuka 3a npenenamu CrangaptHod mopenu. TémHas marepus U TEMHas
DHEPrusl.

EnuncTBO (hr3mueckoit KapTUHBI MUpA.

TexHu4yeckrne yCTpOMCTBA U TEXHOJIOTUYECKHUE MTPOIECCHI: T03UMETP, KaMmepa
Bunbcona, saepHbIl  peakTop, TEPMOSICPHBIM peakTop, aToMmHas OomOa,
MarHUTHO-PE30HAHCHAs TOMOrpadusi.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomot, npaKmuKym.

HccnenoBanue TpekoB 4acTuil (10 TOTOBBIM GoTorpadusim).

HccnenoBanue painoakTUBHOTO (hOHA C UCTOIB30BAHUEM JI03UMETPA.

N3yyenue noriomieHus: 0eTa-4acTul] aTlOMUHUEM.

Pa3nen 8. DineMeHTBI aCTPOHOMUM U ACTPOPU3UKH.



Oranbl pa3BUTHA acTpoHOMHUH. [IpuKIiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3MKK i1 OOBSICHEHUS TPUPOJIBI
KOCMUYECKUX 00BEKTOB.

Meroasl actpoHOMUYECKUX ucciaeqoBaHuid. COBpEMEHHbIE ONTHUYECKHUE
TEJIECKOTIBI, PaJIMOTEIIECKOTIBI, BHEATMOC(hEepHast aCTPOHOMUS.

Bun 3Bé3nmHoro nHeba. CosBe3musi, spKue 3BE3/bI, IIAHETHI, WX BUIUMOE
JIBUYKEHUE.

ConHeyHas cucrtema.

Counnriie. ConHeuHast akTUBHOCTh. MIcTounuk sHepruu CosiHIa U 3BE3].

3BE3/1bI, KX OCHOBHBIE XapaKTEPUCTUKU. J(uarpaMma «CeKTpaibHbIN Kiacc —
CBETUMOCTB». 3BE3/IbI TJIaBHOM MOCIEAOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3]l I'JJaBHOM IIOCIIEIOBATEIbHOCTU. BHYyTpeHHee cTpoeHue
3B€3/1. COBpEMEHHbBIE MPEACTABICHHS O MPOUCXOXKACHUHU U 3Boitonnu CosHIA U
3BE3]1. DTalbl )KU3HU 3BE3I.

Muneunbiii Iyt — Hama Ilanaktuka. Ilonoxxenue u aBukenue CoJiHIIA B
[Mamaktuke. Tunbl ranakTuk. PaguoraakTuky U kBa3apbl. YEpHbBIE NBIPHI B AIpax
rajaKkTUK.

Bcenennas. Pacimpenue Beenennoit. 3akon Xa66ma. PazOeranue rajgakTuk.
Teopust bonbmioro B3peiBa. PeMKTOBOE M3ITyUYeHUE.

MacmrabHas ctpykTtypa Beenennoii. MeraranakTuka.

Hepeménnbie mpo6ieMbl aCTPOHOMUMU.

Yuenuueckue naonwoenus.

Habmronenus 3BE31HOrO0 HeGa HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BaHUEM
KOMITHIOTEPHBIX TPHIIOKEHUM JIJIST OTIPEICIICHUS TTOJIOKEHHsSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHbIE€ cO3Be3qusi CEeBEepHOro NONylIapus U SPKUE
3BE3/bI.

HabGmonenus B Teneckon JIyHBI, IUTaHeT, TyMaHHOCTEH H 3BE3MIHBIX
CKOIUICHU .

Du3HYeCKUH PAKTHKYM.

CnocoObl u3MepeHus: PU3NYECKUX BEIMYUH C KCIIOJIb30BAaHUEM aHAJIOTOBBIX
U IUPPOBBIX U3MEPUTEITHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOIOTHBIE U OTHOCHUTEIIbHBIE MOTPEIIHOCTH U3MEpEHUN (HU3MUECKUX BEITUYUH.
OueHka rpaHuil OTPEHTHOCTEM.

[IpoBeneHME KOCBEHHBIX HM3MEPEHUN, MCCICAOBAHUN  3aBUCUMOCTEU
bu3MUecKnX BENMYMH, TMPOBEPKA MPEUIOKEHHBIX TUMOTe3 (BBIOOp H3 paboT,
ONMCAaHHBIX B  TEMAaTHMYECKUX  pa3lenax «YUYEHWYECKUH  HKCIIEPUMEHT,
nabopaTtopHbie pabOThI, TPAKTHUKYM).

O06o01maromiee NOBTOPEHME.



O06o06meHre U cucTeMaTh3alusl CoJepKaHus pa3aelioB Kypca «MexaHukay,
«MonekynspHas ¢pu3MKa U TEPMOJUHAMUKAY, «INEKTpoauHaMuKay, «Konebanus
U BOJHB», «OCHOBBI CHENUAIBHOW TEOPUU OTHOCUTENbHOCTH», «KBaHTOBas
busnkay, « JIEMEHTHI ACTPOHOMUU U ACTPOPHUIUKI.

Ponp ¢usnkum wm acTpoHOMHM B DKOHOMHMYECKOH, TEXHOJOTHYECKOM,
COILIMATILHOM M 3TUYECKOU chepax NesTeNbHOCTH YEeJIOBEKa, POJib U MECTO (U3HKU
Y aCTPOHOMHUH B COBPEMEHHOM HAayYHOM KapTHHE MUPA, 3HAYCHUE ONUCATEIbHOM,
CUCTEMATH3UPYIOIIEH, OOBSICHUTETRHOM M  MPOTHOCTHYECKOW  (pyHKIMi
busnyueckoi Teopuu, poib GU3NUECKON TEOpUH B (POPMHUPOBAHHUH TIPEACTABIICHHUM
0 (U3MYECKON KapTUHE MHPaA, MeCTO (U3UYECKON KapTHUHBI MHUpa B OOIIEM psiTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHbBIX IIPEICTABIECHUNA O TPUPO/IE.

MexnpeaMeTHble CBS3H.

Wzyuyenne «kypca Qusuku yrayonéaHoro ypoBHs B 11 kiacce
OCYILECTBIIAETCS C YUETOM COJAEPHKATEIBHBIX MEXIPEAMETHBIX CBSA3€H C Kypcamu
MaTeMaTHKU, OMOJIOTHH, XUMUU, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmusvie nOHAMUA, CAZAHHDBIE C U3YYUEHUEM MEMOO08 HAYUHO20
no3HaHuA: SIBICHWE, HAy4YHbIA (PakT, rumoresa, (u3Mveckas BeIMYMHA, 3aKOH,
Teopus, HAONIOJACHHUE, OKCIEPUMEHT, MOJCIUPOBAHUE, MOJIENb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPEHUN, U3MEPUTETbHBIE MPUOOPHI, IU(PPOBas Ta00OpaTOPHSI.

Mamemamuka: pEUIEHUE CUCTEMbl YpPaBHEHHH. TpPUTrOHOMETPUYECKHE
GyHKIMKA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXIECTBO. BEKTOPBHI M MX MPOEKIIMU HA OCH KOOPAHMHAT, CIOKEHHUE BEKTOPOB.
[TpousBoanbie snemMeHTapHBIX GyHKUMA. [Ipu3Haku MmogoOusi TPeyroJbHUKOB,
oTpeieNieHr e TIIOMIAIU TUIOCKUX (hUryp u oobEma Ted.

Buonocus: »nextpuyeckue SBICHUS B KUBOM MTpHUpOJE, KojeOaTelbHbIC
JBWKEHUST B JKUBOM MPUPOJAE, 3SKOJOTMYECKHE PHUCKH TP MPOU3BOJICTBE
AIEKTPOIHEPTUH,  BJIEKTPOMArHUTHOE  3arpsA3HEHHUE  OKPYXalolled  Cpemsbl,
yJIbTPAa3ByKOBasi JMArHOCTUKAa B MEJIUIMHE, ONTHYECKUE SBJICHUS B >KUBOU
pUpPO/IE.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAINIMUECKAsi CTPYKTypa TBEPIbIX
TEJI, MEXaHU3Mbl OOpa30BaHUA KPUCTALIMYECKOW PEHIETKH, CIEeKTPaTbHbIN
aHaJIN3.

T'eocpagpus: marHuTHBIE TMOJIOCAa 3€MJIM, 3aJIEKU MArHUTHBIX DY/,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, cercMorpad.

Texnonozus: TPUMEHEHHE TIOCTOSIHHBIX MArHHUTOB, 3JIEKTPOMArHUTOB,
AJIEKTpoABUTATENh SKOOHM, TeHepaTop NMEePEeMEHHOr0 TOKa, WHAYKIIMOHHAS TeYb,
JIMHUU 3JIEKTPONEpPeaay, AIEKTPOABUTaTENb, pajiap, PaIuONPUEMHHUK, TEIEBU30D,
antenHa, Ttenepon, CBY-meub, ynbTpa3ByKOBas JAMAarHOCTHKA B TEXHUKE,



MIPOEKITMOHHBIN armapar, BOJIOKOHHAs ONTHKA, COJTHEYHAsi Oarapes, CITyTHUKOBBIE
IMIPUEMHUKU, AIEPHASI SHEPTETUKA U SKOJIOTHYECKHUE ACIIEKThI €€ Pa3BUTHSL.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEIHETO OBHIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbBI

JIuuHOCTHBIE pe3yJbTaThl OCBOCHUS ydeOHOro mpeamera «Dusnkay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH O0YUarOIINXCSl PYKOBOJCTBOBATHCS
chOopMHUPOBAHHONW BHYTPEHHEH IMMO3MIIMEH JHUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHMCHTAINH, TO3UTUBHBIX BHYTPEHHHX  YyOEXKICHHH, COOTBETCTBYIOIIHNX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIECTBa, PACIIMPEHHE XU3HECHHOTO
OIBITA U ONbITA ACATEILHOCTH B IPOLIECCE PEATM3AllM OCHOBHBIX HAlpPaBJICHUM
BOCHUTATEILHOMN JEATEIbHOCTH, B TOM YUCJIE B YACTH:

IPAKIAHCKOI0 BOCIMTAHUSA:
chOPMUPOBAHHOCTh  TPAKIAHCKOM  TO3MIIMK  OOydYaromerocs  Kak

AKTUBHOT'O M OTBETCTBEHHOTO WJIEHA POCCHUICKOTO 00IIEeCTBA;

e TMPUHATHE TPAAUIUOHHBIX OOIICUETOBEYECKUX T'yMAHUCTHUYECKHX H
JIEMOKPATHYECKUX 1IEHHOCTEH;

e TOTOBHOCTh BECTHM COBMECTHYIO JCSITEIBHOCTh B MHTEPECAX I'PaK/IaHCKOTO
oOmiecTBa, yd4acTBOBaTh B CaMOYIPaBICHHH B 00pa3oBaTEIbHOU
OpraHu3alluu;

e yMEHHE B3aUMOJIEUCTBOBATh C  COIMAIBHBIMU  HWHCTHUTYTaMHU B
COOTBETCTBUU C WX PYHKIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTh K TYMaHUTapHON U BOJIOHTEPCKOM JIEATETLHOCTH.

NATPUOTHYECKOT0 BOCITUTAHUA:

e cOpMHUPOBAHHOCTH POCCUHCKOM rpaXkJIaHCKOH HUJICHTUYHOCTH,
NaTPUOTU3MA;

e IIEHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS :

e c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUYECKOTO IMOBECHHUS;

e CIIOCOOHOCTH OIICHMBATH CUTYAIMIO U NMPUHUMATH OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M I[€HHOCTH, B TOM
YHCIIie B JEATEIHHOCTH YUEHOTO;

e OCO3HAHHE JUYHOTO BKJIJa B TOCTPOEHUE YCTONYHBOTO OYIyIIEroO.

ICTETUYECKOT0 BOCIIMTAHUS:

e DOCTETMYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYas OCTETHKY HAyYHOTO

TBOPUYECTBA, MPUCYIIETO PU3NIECKOI HAYKE.
TPYI0BOT0 BOCIIMTAHUSL:



MHTEPEC K pa3nyHbIM chepaM npodhecCHOHaTbHON AeITeTbHOCTH, B TOM
YHUCIIe CBS3aHHBIM C (U3UKOM © TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOp OymyIiel mpodecCuu U pealn30BbhIBaTh COOCTBEHHBIC
YKU3HECHHBIE TIJIaHbI;

FOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO M CaMOOOpa30BaHHUIO B
obnactu pU3MKHN HA IPOTSKEHUH BCEH KU3HU.

IKOJOIrH4€CKOro BOCIIMTaHud :

chOpMHUPOBAHHOCTh SKOJOTHUECKON KYJIBTYphl, OCO3HAHUE TJIO0AIBHOTO
XapakTepa HKOJOTUYECKUX TPoOIIieM;

IUIAHUPOBAHUE W OCYIIECCTBICHUE ICUCTBUM B OKPY’KAIOWIEH Cpele Ha
OCHOBE 3HAHMS LIEJIEW YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA,;

pacCLIMPEHUE OIIbITA JIEATEIIBHOCTH 3KOJOTMYECKOM HAIPABJICHHOCTH Ha
OCHOBE MUMEIOIIMNXCS 3HAHUM 10 (PU3HUKE.

HECHHOCTH HAYIHOI'O IIO3HAHUA:

chOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GU3HUECKON HAYKH;

OCO3HAHME ILIEHHOCTH HAYYHOW JEATEIIbHOCTH, T'OTOBHOCTh B MPOLIECCE
U3y4deHHUs] (PU3UKU OCYIIECTBISATh MPOEKTHYIO M HCCIEIOBATEIBCKYIO
JEATEIIbHOCTh MHAMBUAYAJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE eHCTBHS
Ba3oBble JjornuecKkue JelCcTBHUSA:

CaMOCTOSITEILHO  (DOPMYJIUPOBATh U aKTyaIM3UPOBATh  MpOOJIEMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OTpEENATh 1NN ACITeNIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS;

BBISIBJISITh  3aKOHOMEPHOCTM H  TMPOTHBOPEYHUST B paccMaTpUBaEMbIX
(bu3HUECKHX SBICHUSX;

pa3pabarbiBaTh IJIaH PEHICHUS MPOOJIEMbI ¢ yUETOM aHaIU3a UMEIOIUXCS
MaTepUaIbHbIX U HEMAaTEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIICHHBATh COOTBETCTBHUE
PE3YJbTATOB IEJISIM, OIICHHUBATh PUCKHU MOCIEIACTBUHN JESTEIbHOCTH;
KOOPJIMHUPOBaTh M BBHIMIOJNIHATH PabOTy B YCIOBUSX PEAIbHOIO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.

Ba3oBble ucciaenoBarejabcKkue AeiiCTBUSA:

BJIAJICTh HAYYHOW TEPMHUHOJIOTHCH, KIFOYCBHIMU MOHATHSIMH M METOIaMH
buznuecKon HAyKU;



BJIaJI€Th HaBBIKAMU  y4EOHO-HCCIICIOBATEIbCKOH | MIPOEKTHOM
JeSITENIbHOCTH B 001acTd (U3MKHU, CHOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOSITEJILHOMY TIOMCKY METOJIOB pENIeHHs 3a1ad  (PU3NYECKOoro
COJIep>KaHMsl, MPUMEHEHHUIO PA3IMYHBIX METOI0B MTO3HAHMS;

BJIQIETh BHJIAMU JEATEIBHOCTH MO TOJYYEHUI0O HOBOTO 3HAHUSA, €ro
WMHTEPIIpETAIuH, TPEOoOPa30BaHUIO0 U TPUMEHEHHUIO B PA3ITUYHBIX yUEOHBIX
CUTyallMaX, B TOM YHCJIE MPU CO3JaHUU Y4EOHBIX MPOEKTOB B 00JIaCTU
busnky;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBS3UM M aKTyaIM3UPOBATh 3ajiauy,
BBIIBUTATh THUMOTE3y €€ pelIeHHs, HaxOJIUTh apTryMEHThl  JJis
JI0Ka3aTeNbCTBA CBOWX YTBEPIXKJECHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
pelIeHus;

aHAJIM3UPOBATh TMOJYYEHHBIE B XOJ€ pEIICHUsS 3a7aud pPe3yibTaThl,
KPUTHUYECKU OIEHUBATH UX JIOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHHE B
HOBBIX yCIIOBUSIX;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/layll B 00pa30oBaTEIbHOMN
JeSITEIbHOCTH, B TOM YUCIIE TIPU N3YYeHUU QUBHKY;

JlaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCHTh 3HaHUSA MO0 (U3MKE B TMPAKTUYECKYIO 00JIacTh
KU3ZHEJECATEIHbHOCTH;

yMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTel;
BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTUHAIBHBIC TTOAXO/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33]1a4H, IOMyCKAIO1e aTbTEPHATUBHBIC PEIICHUS.

Pabora c undgopmaunmeii:

BJIQ/IETh HABBIKAMU MOJydeHUs HHPopManuu (U3HUECKOT0 COJIEp>KaHuUs
U3 MCTOYHUKOB Pa3HBIX THUIOB, CAMOCTOSITEIHHO OCYIIECTBISTH IOUCK,
aHalli3, CUCTEMATH3AlMI0 U WHTEPIPETANUI0 HH(POpPMAIUU Pa3TUYHBIX
BUJIOB ¥ (JOPM TIPE/ICTABIICHUS;

OIICHUBATh JI0CTOBEPHOCTH MH(OPMAITUH;

UCIIOJIb30BaTh CpPEACTBA HWH(DOPMAIMOHHBIX U KOMMYHHUKAITMOHHBIX
TEXHOJOTUA B  pEHICHWH  KOTHUTWUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3aIMOHHBIX 33/a4 C COONIOJCHHEM TpPEeOOBaHMIA JPTOHOMUKH,
TEXHUKW O€30MacCHOCTH, THUTHEHBI, pecypcocOepeKeHHs, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThI (PU3UUYECKOTO COJEpP)KAHUS B PA3TUUYHBIX (popmaTax ¢
y4€TOM Ha3HayeHWs WH(QOpMAIMU U I1EJeBOM ayJIUTOpUU, BBIOHpas
ONTUMAJIbHYIO0 OPMY TPEJCTABICHUS U BU3Y AJTU3ALIUU.

KoMMyHUKATHBHbIE YyHUBEPCAJIbHbIE YUeOHbIe /1eii CTBUSL:



OCYHIECTBIIATh OOIIEHWE Ha Ypokax (U3MKM W BO BHEYPOUYHOM
NESTENbHOCTH;

pacrmo3HaBaTh TMPEANOCHUTKM KOH(IMKTHBIX CHUTyallMd W CMSAr4arh
KOH(DITUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C UCHOJIb30BAHUEM
SI3bIKOBBIX CPEJICTB;

NOHUMATh W  HCIOJb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW U
WHIUBUIYaTbHON pabOTHI;

BBIOMpATh TEMATHKy U METOJbI COBMECTHBIX JCHCTBUU C Yy4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEM KaXJI0TO YJ€Ha KOJUIEKTHBA;

NpUHUMATh 1EIM COBMECTHOW JESITEIbHOCTH, OpPraHU30BbIBATH U
KOODAUHUPOBATh ACUCTBUS MO €€ JIOCTUKEHHMIO: COCTaBIATH IUJIaH
JEUCTBUH, pacTpeieNisiTh POJIU ¢ YIETOM MHEHUIN y4aCTHUKOB, 00CYX1aTh
pe3yNbTaThl COBMECTHOU PabOTHI;

OIICHMBATh KAue€CTBO CBOErO BKJIAJa U KaXKIOr0 y4YacTHUKA KOMaH/Ibl B
oOmuii pe3ysabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TPOEKThI, OLEHUBATh HUJEU C MO3ULMUHU HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIIATh MO3UTUBHOE CTPATETMUYECKOE IMOBEACHUE B Pa3IMYHbBIX
CUTyallusiX, TMpPOSIBISITh  TBOPUYECTBO W BOOOpakeHue,  OBIThH
VHULIMATUBHBIM.

PeryjisiTuBHbIE YHUBEpPCaJIbHbIE YUeOHbIE AeicTBUSI
Camoopranusanus:

CaMOCTOSITEJILHO ~ OCYIIECTBIISITh  MO3HABATENbHYIO  JESTEIBHOCTh B
obnacth (U3MKK W aCTPOHOMHH, BBISBISITH MPOOJIEMBbI, CTAaBUTh U
dbopMyIIMpOBaTh COOCTBEHHBIC 3a1a4H;

CaMOCTOSITEJILHO COCTAaBIISITh IJIaH PEIICHUs] PACUETHBIX U KaueCTBEHHBIX
3a/a4, TJIaH BBIMOJHEHUS MPAKTUYECKON PadOTHl ¢ YUYETOM HMEIOIIUXCS
PeCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANIOUTCHHI;

JTaBaTh OIICHKY HOBBIM CUTYAIIHsSIM;

pacmupATh paMKHd  y4yeOHOro TpeaMera Ha  OCHOBE  JIMYHBIX
MIPENOYTCHNU;

JieNaTh OCO3HAHHBIA BBIOOP, apryMEHTHUpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (DOPMUPOBAHUIO U TPOSIBICHUIO JIPYAMIMH B 00JacTU
(GU3KMKK, TOCTOSTHHO TOBBIIATh CBOM 00pa30BATENbHBIA M KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJI]:, AMOIUOHAJIbLHBIN NHTELJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTYAaI[UIM, BHOCUTh KOPPEKTHUBBI B JICITEIbHOCTb,
OLICHMBATh COOTBETCTBHUE PE3YJILTATOB LIETISAM;

BIAJCTh HaBBIKAMU IIO3HABAaTEIbHOM pedIeKCHH KaK OCO3HAHMS
COBEPIIIAEMBIX JIEUCTBUIA W MBICIUTEIBbHBIX MPOIIECCOB, UX PE3YJIbTATOB U
OCHOBaHMU;

UCIIONIB30BaTh MPHEMBI pedIeKCHH JUIS OICHKH CHTyalldd, BBIOOpa
BEPHOTO PEIICHMUS;

YMETh OLICHWBATh PUCKU W CBOECBPEMEHHO MPUHUMATh PEHICHUS IO HX
CHIDKCHHUIO;

MIPUHUMAaTh MOTHBBI M apryMEHTHI JAPYTHX IIPU aHAJINU3€ PE3yJbTaTOB
JICSITEIIbHOCTH;

NpPUHUMATH ceOs, IOHUMas CBOU HEJIOCTATKH 1 JJOCTOMHCTBA,;

MPUHUMAaTh MOTHBBI M apryMEHTHl JAPYTHX IIPU aHAINU3€ PE3yJIbTaTOB
JICSITCIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JIPYTUX HA OIIUOKH.

B mporecce AOCTHIKEHHS JIMYHOCTHBIX PE3YJbTaTOB OCBOSHHUS IMPOrPaMMBI 10
bu3uke UL YpPOBHSA CpemHero oOmiero oOpa3oBaHMsS Yy  OOyYaromuxcs

COBEPIIICHCTBYETCS IMOIMOHAITLHBIH UHTEIIICKT, TP EIOJIar AFOTIIHIA
chOpMHUPOBAHHOCTH:
e CAMOCO3HAHMS,  BKJIIOYAMOIIETO  CIHOCOOHOCTH  IMOHUMAaTh  CBOE

IMOIIMOHATILHOE COCTOSIHUE, BUJIETh HANIPABJICHHS Pa3BUTHUSI COOCTBEHHOU
IMOIIMOHATILHOM Cepbl, ObITh YBEpEHHBIM B ce0e;

CaMOperyJIMpOBaHMs, BKIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTb 3a CBOE TMOBEACHHME, CIMOCOOHOCTH aJaNnTHPOBATHCS K
SMOITMOHAILHBIM HM3MEHEHUSIM M TPOSBISITH THOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHBAIIMH, BKIIOYAIONIEH CTpEMIICHUE K JOCTHXKEHHIO IIENIN
U yCIIEXy, ONTUMU3M, UHUITMATUBHOCTh, YMEHUE JICHCTBOBAThH, UCXOMIS U3
CBOUX BO3MOXKHOCTEH;

OIMIATUH, BKJIIOYAIOIIEH CHOCOOHOCTh TOHMMAaTh SMOILMOHAIBHOE
COCTOSTHUE JIPYyTHX, YUYUTHIBATH €ro IpPH OCYIIECTBICHUU OOIIEHUS,
CIOCOOHOCTH K COYYBCTBHUIO U COTIEPEKUBAHUIO;

COLIMATIBHBIX ~ HABBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAUBATh
OTHOIIEHUSI C JPYTUMHU JIIOJbMHU, 3a00THUTHCS, TMPOSBISATH HWHTEPEC H
pasperniatbh KOHMIUKTHI.

I[MTPEIMETHBIE PE3VYJIbTATHI



K xoniy oOyuenus B 10 Knacce npeaMeTHbIE pPe3yJbTaThl Ha YTIIyOJIEHHOM

YPOBHE JIOJKHBI OTPaKaTh CHOPMUPOBAHHOCT Y O0YUAIOIINXCS YMEHUH:

IMOHUMATh POJIb  (U3UKH B  SKOHOMHYECKOH, TEXHOJIOTHYECKOM,
IKOJIOTUYECKON, COIMALHOW M HJTHYECKOW cdepax AesTEIbHOCTU
YelioBeKa, pOJib U MECTO (PM3UKHU B COBPEMEHHOW HAYyYHOUN KapTUHE MUpa,
3HAUEHUE OMHUCATEIbHON, CUCTEMATU3UPYIOIIeH, OOBSICHUTETLHON U
nporHocTuueckor  QyHkiui  pusmdyeckol TEOpUM —  MEXaHHKH,
MOJIEKYJIApHON (U3UKK U TEPMOIMHAMUKH, POJIb (PU3NYECKON TeopHuH B
dbopMHUpOBaHUY TIPEICTABICHUN O (U3NUECKON KapTUHE MUPA;

pa3nuyaTth yCJIOBHUS TNPUMEHMMOCTH Mojelield (pu3udeckux Ten U
POLIeCCOB  (SIBJICHMI): WHEpIMabHAs CHCTeMa OTCYETa, abCOJIIOTHO
TBEPJIOE TENO, MATEpUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JIBUXKCHHUE,
CBOOOJIHOE TMajiecHue, aOCOJMIOTHO ympyras nedopmarus, aOCOITIOTHO
yIpyroe v abCONIOTHO HEYIIPYTroe CTOJKHOBEHHMSI, MOJICIH Ta3a, KUIKOCTH
U TBEPAOrO (KPUCTALIUYECKOTO) Tea, UIEaIbHbIA a3, TOUEUHbINA 3aps/l,
OJHOPOJIHOE BJIEKTPUUYECKOE TI0JIE;

pa3nuyarh YCIOBUSA (TpaHUIlbl, OOJACTH) TPUMEHUMOCTH (HU3UIECKUX
3aKOHOB, TOHUMATh BCEOOIIUN XapakTep (yHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSCHATH MEXaHWYECKHUE TPOLIECChl M  SBIICHUSA,
UCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTb
MEXaHHYECKOT0 JIBU)KCHUsI, (POPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
JBUKEHHS, TpeoOpasoBaHusi [amumess ns CKOPOCTH U TIEpEeMEIleHHUs,
3akoHbl HproTOHa, mnpuHUKMO OTHOCUTENbHOCTH [ammnies, 3akoH
BCEMHPHOI'O TATOTEHUS, 3aKOHBI COXPAHEHUSI MUMITYJIbCA U MEXaHWYECKOMN
OHEPrUH, CBA3b PabOTHI CHIIBI C W3MEHEHHMEM MEXaHWYECKOW HSHEpPTHUH,
yCIIOBUS paBHOBECHUsS TBEPAOrO Tela), NpPH HTOM HCIOJIH30BAThH
MAaTeMaTU4d€eCKOe BBIPAKECHUE 3aKOHOB, yKa3bIBaTh yCIOBUSA
MPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB: Mpeodpa3zoBanuil ["anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHUS HUMIIYJIbCAa W
MEXaHUYECKOU JHEPTUH, 3aKOHA BCEMUPHOI'O TATOTEHUS;

aHAJIU3UPOBATh U OOBSCHATH TEILJIOBBIE MPOIECCHl U SIBICHUSI, UCTIOIb3YS
ocHoBHble TIONOkeHUsT MKT u 3akOoHBI MOJEKYJISIpHOW (U3UKU U
TEPMOAVHAMUKHU (CBSI3b  JIaBJIEHUS MACAIBHOTO Ta3a CcO CpeaHei
KWHETUYECKOW JHEPrueil TEIUIOBOIO JBUKECHHUS W KOHIICHTPALIMEW €ro
MOJIEKYJI, CBA3b TEMIIEpaTypbl BEIIECTBA CO CPEAHEW KUHETUYECKOU
DHEPIrUer TEIUIOBOTO JIBUKEHHMS €r0 YaCTHLl, CBS3b JABIICHUS UJICAIBHOIO
ra’a C KOHUEHTpAallMEd MOJIEKYJl M €ro TEMIIEpATypOH, YypaBHEHUE
Menpeneepa—Knaneiipona, mepBbId 3aKOH TEPMOAUHAMUKH, 3aKOH



COXPAHEHHUsI PHEPTUU B TEIUIOBBIX MPONECCaX), MPU 3TOM HUCIOJIb30BaTh
MAaTeMaTU4d€eCKOe BBIPAKECHUE 3aKOHOB, yKa3bIBaTh yCIOBUSA
MIPUMEHUMOCTH ypaBHeHUsI Menaeneesa—Knanenpona;

AQHAIM3UPOBATh H OOBSICHATH JJIEKTPUUYCCKUE SBIICHHS, WCIOIb3YS
OCHOBHBIE MOJIOKEHUSI U 3aKOHBI JJIEKTPOJUHAMUKH (3aKOH COXPAHEHHS
AIEKTPUIECKOTO 3apsiaa, 3aKOH Kynona, IIOTEHLIMAJIbHOCTD
AIEKTPOCTATUYECKOTO TI0JIA, IMPUHUHUII CYIEPIO3ULNN DIIEKTPUUECKHUX
IIOJIEN, MPU 3TOM YKa3blBas YCIIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaK)Ke€ MPAKTUYECKH BaXXKHbIE COOTHOIIEHUWS: 3aKOHbI OMa Juisi ydacTka
HeNW WU JUI 3aMKHYTOM 3JIEKTPUYECKOM 1enu, 3akoH [[xoyns—/IeHna,
npaswmia Kupxroda, 3axkonsr apazest 1715 2JIEKTPOIn3a);

OMHCHIBATh (DU3UYECKUE TPOIIECCHl U SIBJICHUS, HMCIOJB3YS BEIUYUHBI:
IepeMeEILEeHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUJIA,
MOMEHT CHWJIbl, JaBJICHHUE, NOTCHIUAIbHAS JHEPrusi, KHUHETUYECKas
DHEpPrus, MEXaHW4ecKas HHeprus, paboTa CHIIbI, IEHTPOCTPEMHUTEIHHOE
YCKOPEHHME, CUJIa TSKECTH, CUJla YIPYrOCTH, CUJa TPEHHUs, MOILIHOCTD,
DHEpPrus B3aUMOJICHCTBUS Tena ¢ 3eMieéd BONMM3M €€ TMOBEPXHOCTH,
SHEprus ynpyroil nedopmainui MpYKUHBI, KOJIHMYECTBO TEIUIOTHI,
abconroTHasE TemIiepaTypa Teja, paboTra B TEpMOJMHAMUKE, BHYTPEHHSS
OHEpPrus WACATBLHOTO OJHOATOMHOIO rasza, paboTa HJIEaJTbHOTO Tasa,
OTHOCUTEJIbHAs BIAXKHOCT Bo3ayxa, KIIJI waeanbHOro TEmiIoBOro
JBUTATEIIS]; JIEKTPUUYECKOE MOJIE, HANPSXKEHHOCTD AJIEKTPUYECKOTO MOJIs,
HaIpsKEHHOCTH  TIOJII TOYEYHOIO 3apsa WIM 3apspDKEHHOrO Iapa B
BAKYyM€ U B JUAJIEKTPUKE, MOTEHUUAI 3JIECKTPOCTATUYECKOrO IIOJI,
Pa3HOCTh  IOTEHUMAJIOB, JJEKTPOABMXKYIIAs  CUJa, CHJIa  TOKa,
Halps>KEHUE, MOIIHOCTh TOKA, DJIEKTPUYECKAass EMKOCTh IUIOCKOrO
KOHJEHCAaTOpa, COMPOTHUBJICHHUE YYACTKa LENH C MOCIECI0BATEIbHBIM U
MapajuieIbHBIM COCMHEHUEM PE3UCTOPOB, SJHEPT U MIEKTPUIECKOTO TOJIS
KOHJEHCATOpa;

OOBACHATH  OCOOCHHOCTM  TPOTEKaHUs  (PU3MYECKUX  SBIICHUMU:
MEXaHUYECKOE JIBUKECHHE, TEIUIOBOE JBWIKCHUE YacTUL[ BEIIECTBA,
TEIUIOBOE paBHOBecHEe, OpOyHOBCKOE NBWXKeHUE, Muddy3usi, ucrnapeHue,
KUIICHUE U KOHJICHCAlMs, IUIABJICHUE U KPUCTAJUIM3ALUs, HAIIPABICHHOCTD
TEILIOINIEPEIaur, DIECKTPU3als TeJl, SKBUIIOTEHIIMAJIBbHOCTh ITOBEPXHOCTH
3apsKEHHOTO ITPOBOIHUKA;

MIPOBOJUTH UCCIIEIOBAHKUE 3aBUCUMOCTH OJTHOM (DU3MUECKON BETMYUHBI OT
IPYyroM C  HWCHOJIb30BAaHMEM  MPSMBIX  HU3MEPEHUH, [IpU  OTOM
KOHCTPYHUPOBAaTh YCTAHOBKY, (UKCHUPOBATH pPeE3yibTaThl MOJy4EHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIWYUH B BHUAE TpadukoB c ydETOM



aOCOJTIFOTHBIX MOTPEITHOCTEN N3MEPEHUM, JIeNaTh BBIBOJIBI MO Pe3yJIbTaTaM
UCCIICJIOBAHUS;

POBOJUTh KOCBEHHBIE HW3MEpPEHUS (PU3MUECKUX BEIUYUH, TPU ITOM
BBIOMpATh ONTHUMAJILHBIA METOJ] M3MEPEHHs, OIEHUBATh aOCOIIOTHBIE U
OTHOCHUTEIIbHBIE TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
MIPOBOJUTH OMBITHI TIO MPOBEPKE MPEATIOKEHHON TUIOTE3bI: TUIAHUPOBATH
IKCIIEPUMEHT, COOUPATh HKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJTU3UPOBATH
MOJIyYeHHBIE PE3YyJbTAaThl M JeNlaTh BBIBOJ O CTaTyce NPEIIOKEHHOU
TUTIOTE3HI;

coOmroaTh MpaBmiia 0€30MacCHOTO TPyJia MIPU MPOBEACHUN UCCIIEIOBAHUN
B paMKax yd4eOHOro DOKCIHEepUMEHTa, TMpakTUKymMa ©  ydeOHO-
UCCIIEJIOBATEIBCKON W TIPOEKTHOW JESITEIHHOCTH C WCIOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U J1a0OPaTOPHOTO 000PYI0BAHNUS,

pemarb pacuy€THhle 3a7a4d C SIBHO 3aJaHHOM M HESIBHO 3aJaHHOMN
dbu3nyuecko MOJeNbI0: HA OCHOBAaHUM aHAIW3a YCIOBUS OOOCHOBBIBATH
BBIOOp (u3HMueckoil Mojenu, OTBeUarolied TpeOOBaHUSAM 3aayw,
OpUMEHSATh  (POpPMYINIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  TOCTYJIAThI
bu3nuecKuxX TEOpPHM MpPH HCHOIB30BAHUM MATEMaTUYECKUX METOJI0B
pElIeHHs 33/1a4, MPOBOJAUTH PACUEThl HAa OCHOBAHUW MMEIOIIUXCS JAHHBIX,
aHAJIM3UPOBATh PE3YJIbTaThl M KOPPEKTUPOBATh METOJbI PEIICHUS C
y4€TOM TIOJyYEeHHBIX PE3yJIbTaTOB;

pemiath KadyecTBEHHBbIC 3a/aud, TpeOyrolue MNPUMEHEHUS 3HAaHUU U3
Pa3HBIX pa3leNioB Kypca PU3MKH, a TaKKE UHTErPAlUKA 3HAHUN U3 APYTHUX
PEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAWBATh JIOTHYECKYIO
IIENOYKY PACCY>KJEHUMN C OMOPO Ha U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U GU3HYECKHE SIBIICHHUS;

UCTIOJIb30BaTh TEOPETHUECKUE 3HAHUS Uil OOBSCHEHHUS OCHOBHBIX
MPUHITUTIOB pabOThl U3MEPHUTENBHBIX MPUOOPOB, TEXHUUYECKUX yCTPONCTB
U TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHl BKJIAJAa POCCHUCKHX W 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE TMPOIECCOB OKPY KAIOIIETO
MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

aHAJIM3UPOBATH U OIICHUBATH MOCIEACTBUS OBITOBOM U MPOU3BOICTBEHHON
NESITEIbHOCTH YEJIOBEKA, CBS3aHHOW C (DU3MYECKUMH TPOIECCaMH, C
MO3UIIUN PKOJIOTUUECKON O€30MMacCHOCTH, TIPEACTABICHUHN O paliOHAIbHOM
IPUPOOIIOIH30BaHNH, & TAKXKE PA3yMHOM HCIOJb30BAHUU JOCTHKEHUN
HAYKd W TEXHOJOTHH /i JaJbHEHIIero pa3BUTHS YeIOBEYECKOTO
00111eCTBa;



NPUMEHSTh Pa3IUYHbIC CIIOCOOBI PadOTHl ¢ MH(pOpManuend (PU3NIECKOro
COJIEpP)KaHMsI C WCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTUN, TIPH ITOM HCIIOIH30BATh COBpPEMEHHBIE WH(OPMAIMOHHBIC
TEXHOJOTUU I TIOMCKa, TepepadOTKH W TPENbABICHUS YYeOHOU u
HAYYHO-TIOMYJISIPHON MHGOPMAINH, CTPYKTYPUPOBAHKS W WHTEPIPETAIIUN
uHbOpMaIK, TOJYYCHHOW U3 PAa3IMYHBIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh  TOJydyaemMyr  UWHGOpPMAMl0 U OIECHMBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE WMEIOIIMXCS 3HAHWUW, TaK U Ha OCHOBE
aHaJli3a UCTOYHUKA HH(OpMaIuy;

POSIBIISITH OpraHU3alMOHHBIC u MO3HABATEIIbHBIC yMEHUs
CaMOCTOSITEJILHOTO  MPUOOPETeHHUsT HOBBIX 3HAHUW B MpoIiecce
BBITIOJIHEHUS TPOCKTHBIX U yU4€OHO-HCCIIEIOBATEILCKUX padoT;

paboTaTh B TPYIIE C HCIOJIHEHHEM PA3JIUYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy T'PYIIbI, PAMOHAIBHO PaCpeesTh ACSITEIbHOCTh
B HECTAHJAPTHBIX CUTYyaIUsX, aJ€KBaTHO OIICHMBATh BKJIAJ KaXJIOTO W3
YYaCTHUKOB I'PYMIIBI B PEIICHUE PACCMAaTPUBAEMOM TTPOOIIEMBI;

MPOSIBJIATh MOTUBAIIMIO K OyayIieil mpoheCCHOHAIBHON JEATEIbHOCTH 110
CHEIHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIISL.

K xonmy oOydenuss B 11 knacce mipeMeTHbIE pe3ysibTaThl Ha YIriyOJ€HHOM
YPOBHE JOKHBI OTpaXaTh CPOPMHUPOBAHHOCTH y O0yUaIOIIUXCS YMEHHUIA:

NOHUMaTh POJb (PU3MKM B  SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMATILHOM M 3TUYECKOM cepax AesTeIbHOCTU YeI0BEKa, POJb U MECTO
(GU3MKM B COBPEMEHHOW HAy4YHOW KapTHMHE MHpA, POJb AaCTPOHOMHUHU B
OPAKTUYECKOM  JeATENbHOCTH 4YelOBeKa M JajJbHEHIIEM HAay4YHO-
TEXHUYECKOM PAa3BUTUH, 3HAUEHUE OMUCATEIbHOW, CUCTEMaTU3UPYIOLIEH,
OOBACHUTEIBHOM U MPOTHOCTHYECKOW (YHKUUN (PU3UUECKON TEeopHH —
ANEKTPOJUHAMUKH, CHEUUATbHON TEOPUU OTHOCUTEIIBHOCTH, KBaHTOBOW
¢u3uku, posib PU3NUECKONM Teopud B (HOPMUPOBAHUU MPEJCTABICHUU O
(¢u3nuecKoi KapTUHE MUpPA, MECTO (PU3NYECKOW KapTUHBI MUpa B 00ILIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUN O TPUPOJE;
pa3nuyarh yCJIOBHS NPUMEHHMMOCTH MoAened (PU3MYecKux Ten U
IpOLECCOB (SBJIEHUI): OTHOPOAHOE DBJIEKTPUUYECKOE U OIJHOPOIHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHusl, MAaTEeMaTUYECKUI MasiTHUK,
UJCATbHBIA TPYKUHHBI MasTHUK, TAPMOHUYECKUE BOJIHBI, UCAIbHBIN
KoJieOaTenbHbIi KOHTYp, TOHKAs JIMH3a, MOJIEJIE aTroMa, aTOMHOIO sipa U
KBAaHTOBOM MOJEJIM CBETA;

paznuuath YCJIOBHS (TpaHUIbl, 00JacTH) MPUMEHUMOCTH (PU3HUECKUX
3aKOHOB, MOHMMATh BCEOOLIMU XapakTep (PyHAaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aQHAJIM3UPOBATh U OOBSICHATH AIEKTPOMArHUTHBIC MPOIECCHl U SIBICHUS,
UCTIOJIb3Ysl OCHOBHBIE TIOJIOXKEHUSI W 3aKOHBI DJJIEKTPOJUHAMHUKU U
CHENUATIbHOW  TEOPUU  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHUs
JIEKTPUYECKOTO  3apsna, cuwia Awmmepa, cuina JlopeHna, 3akoH
ANEKTPOMArHuTHOM  wHAyKuuu, npaBwio Jlenna, cB3p  DJIC
CAMOMHIYKIIMM B DJEMEHTE DJIEKTPUYECKOW IENU CO CKOPOCTHIO
U3MEHEHHUS]  CWJIbl  TOKa,  TIOCTYJaThl  CHENHUATbHONM  Teopuu
OTHOCHUTEIIbHOCTH DUHILTEHHA);

aHAJIU3UPOBATH U OOBSICHATH KBAHTOBBIC MPOIIECCHI U SBJICHUS, UCTIOIb3YS
MOJIOKEHUsSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHE  DUWHINTEHHA s
dororddexra, mepBeIi uW BTOpoMl moctynarel bopa, mnpuHIUI
COOTHOIIICHUS HeompeaenéHnocteil [eiizenOepra, 3aKOHBI COXpaHEHUS
3apsI0OBOTO U MAcCCOBOTO YHWCENl M DHEPTUU B SJCPHBIX PEAKIMIX, 3aKOH
PaJMOAaKTUBHOTO pacIiaja);

OMHCHIBATh (PU3UYECKUE TPOILIECCHl U SBICHUS, HMCIOJB3YS BEIUYUHBI:
HANPSDKEHHOCTD AJIEKTPUYECKOTO TOJISA, MOTEHITAN YJIEKTPOCTATUYECKOTO
MOJII, PA3HOCTh MOTEHITMAIOB, DJEKTPOABUKYIAS CUJIA, WHIYKIUS
MarHuTHOTO TI0JIsl, MarHUTHBIA TIOTOK, CWia AmIiepa, MHAYKTHBHOCTb,
IEKTPOABMKYIAS CHJIAa CAaMOWHAYKIIMH, DSHEPrusl MarHUTHOTO IOJIS
IIPOBOJHUKA C TOKOM, PEISTUBUCTCKUN HMMIYJbC, TOJIHAs DSHEPrHs,
DHEPrus TIOKOS CBOOOJHON 4YaCTHIIBI, DHEPTHUS M UMIIYJIbC (DOTOHA,
MacCOBO€ YHUCIIO U 3apsl spa, JHEPTUsI CBSI3U AIPa;

OOBACHATH  OCOOCHHOCTM  TPOTEKaHUs  (PU3MYECKUX  SIBJICHUMU:
AJIEKTPOMAarHUTHAs UHAYKIUS, CAMOMHAYKITUS, PE€30HAHC, UHTEep(hepeHITns
BOJIH, Judpakuus, JIUCHEpCUs, IOJHOE€ BHYTPEHHEE OTpaXCHHE,
dorosnektpuueckuit dpdext (dhotodrddekr), anpdpa- m OeTa-pacmajbl
sanep, raMMa-u3lydeHue snaep, (pU3udecKkue MPHUHIUIBI CIEKTPaTbHOTO
aHayii3a u paboTHI J1a3epa;

OTIPENENATh HANpPaBJICHHE WHAYKIIMM MAarHUTHOTO TOJII TPOBOJHHUKA C
TOKOM, CHJIbI AmIiepa u cuiibl JlopeHia;

CTPOUTH U300paKEHHE, CO3JaBAEMOE TIJIOCKUM 3€pKaloM, TOHKOW JINH30M,
Y PACCUUTHIBATh €T0 XapaKTEPUCTUKHU;

MPUMEHSITh OCHOBOIIOJIATAIONINE ACTPOHOMHUYECKUE TOHSITHS, TEOPUU U
3aKOHBI JUIS aHaiuu3a M OObsICHEHUS  (U3UYECKHX  IPOIIECCOB,
MPOUCXOIAIIUX B 3BE3/1aX, B 3BE3NIHBIX CHCTEMAaxX, B MEXKTaJaKTU4eCKOU
cpele; B KEHUS HEOSCHBIX Tel, IBOJIIOINU 3BE3/1 U B cenenHoi;
POBOJUTH HWCCIEAOBAHHE 3aBUCUMOCTEH (DU3MYECKUX BEIUYHH C
UCTIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUH, TPH O5TOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUPOBaTh pe3yibTaTbl TOJYYEHHOW 3aBUCHMOCTH



dbusnuecknx BENIMYMH B BHAE TpaduKoB € YYETOM aOCONFOTHBIX
MOTPENTHOCTE  M3MEpPEHW#, JielaTh  BBIBOJBI MO  pe3yJibTaTaM
UCCIICJIOBAHUS;

IPOBOJUTh KOCBEHHBIE W3MEpPEHUS (PU3MUECKUX BEIUYUH, TPU ITOM
BBIOMpATh ONTHUMAJILHBIA METOJ] M3MEPEHHs, OIEHUBATh aOCOJIOTHBIE U
OTHOCHUTEIIbHBIE TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;
MIPOBOJUTH OMBITHI TIO MPOBEPKE MPEATIOKEHHON TUIOTE3bI: TUIAHUPOBATH
IKCIIEPUMEHT, COOUPATh HKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJTU3UPOBATH
MOJIyYeHHbIE PE3YyJbTAaThl M JeNlaTh BBIBOJ O CTaTyce NPEIIOKEHHOU
TUTIOTE3HI,

OTHCHIBATH METO/IbI TIOJyYEHUSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHU;
coOmroaTh MpaBmiia 0€30MacCHOTO TPyJia MPH MPOBEACHUN UCCIIEIOBAHUN
B paMKax yd4eOHOro SKCIEepUMEHTa, TMpakTUKymMa U  y4eOHO-
UCCIIEJIOBATEIbCKON W TIPOEKTHOW JESITENbHOCTH C WCIOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U J1a0OPaTOPHOTO 000PYI0BAHNUS,

peuate pacyE€THbIE 3aJa4d C SIBHO 3aJJaHHOM W HEIBHO 3aJIaHHOU
dbusnuecko MOJENbIO: Ha OCHOBAaHMM aHAIM3a YCJIOBHS BBIOMpATh
dbusznueckre MOJAENH, OTBEUYarIlIue TPeOOBAHUSIM 3a7aud, TPUMEHSTh
dbopMyIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIaThl (PU3UYECKUX TEOPHUH
OpU  HWCIOJIb30BAaHUM MAaTeMaTHYeCKMX METOJI0OB pelIeHus  3ajad,
MIPOBOJUTH PACYEThl HA OCHOBAaHWHM MMEIOIIUXCS JTAHHBIX, aHAJTU3UPOBAThH
pE3yNbTaThl U KOPPEKTUPOBATH METOJIbI PEIICHUS C YU4ETOM TMOIYYCHHBIX
pE3yNbTATOB;

peliatb KadyecTBEHHBbIC 3a/aud, TpeOyrolue MNPUMEHEHUS 3HAaHUW U3
Pa3HBIX pa3JesioB Kypca PU3MKH, a TaKKE UHTErPAlUKA 3HAHUN U3 APYTHUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAWBATh JIOTHYECKYIO
IIENOYKY PaCCY>KJIEHUM C OMOPON HA M3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U GU3HYECKHE SIBIICHHUS;

UCTIOJIb30BaTh TEOPETHUECKUE 3HAHUS Uil OOBSCHEHHUS OCHOBHBIX
IPUHIIMIIOB pabOThl U3MEPUTENbHBIX MPUOOPOB, TEXHUUYECKUX yCTPONCTB
U TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TPUMEPHl BKJIAAa POCCHUUCKUX W 3apyOeKHBIX YUEHBIX-
GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE TMPOIECCOB OKPY KAIOIIETO
MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

aHAJIM3UPOBATH U OIICHUBATH MOCIEACTBUS OBITOBOM U MPOU3BOICTBEHHON
NeSITEIbHOCTH YEJIOBEKA, CBS3aHHOW C (DU3MYECKUMH TPOIECCaMH, C
MO3UIIMN PKOJIOTUUECKON O€30MMacCHOCTH, IPEACTABICHUIN O palliOHAIbHOM
PUPOOIIOIH30BAHNH, & TAK)KE€ PA3yMHOM HCIOJb30BAHUU JOCTUKEHUN



HAYKH W TEXHOJOTHH i JaJbHEHIIEro pa3BUTHS YEIOBEYECKOTO
00111eCTBa;

NPUMEHSTh Pa3IUYHbIC CIIOCOOBI PadOTHl ¢ MH(pOpMaNuen (PU3NIECKOro
COJIEpP)KaHMsI C WCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTUN, TIPU ITOM HCIIOIH30BaTh COBpPEMEHHBIE WH(OPMAIMOHHBIC
TEXHOJOTUU i1 TIOMCKA, TepepabdOTKH U TPENbABICHUS Y4eOHOU u
HAYYHO-TIOMYJISIPHON MHGOPMAINK, CTPYKTYPUPOBAHKS U WHTEPIPETAIIUN
uHbOpMaIK, TOJYYCHHOW U3 PAa3IMYHBIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh  TOJydyaemMyr  UWHGOpPMAIMl0 U OIECHMBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE WMEIOIIMXCS 3HAHWW, TaK U Ha OCHOBE
aHaJlM3a UCTOYHUKA HH(OpMaIuy;

POSIBIISITH OpraHU3alMOHHBIC u MO3HABATEIIbHBIC yMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETeHHUs] HOBBIX 3HAHUW B MpoIllecce
BBITIOJTHEHUS TPOCKTHBIX U yUeOHO-HCCIEI0BATEILCKUX padoT;

paboTaTh B TPYIIE C HCIOJIHCHHEM PA3JIUYHBIX COIMAIBHBIX POJIEH,
TUTAHUPOBATh pabOTy TPYIIIbI, PAMOHAIBHO PaCpeNesTh ACSITEIbHOCTh
B HECTAHJAPTHBIX CUTYyaIUsAX, aJ€KBaTHO OIICHMBATh BKJIAJ KaXIOTO W3
YYaCTHUKOB I'PYMIIbI B PEIICHUE PACCMATPUBAEMOMN TTPOOIIEMBI;

MPOSIBJIATh MOTUBAIIMIO K OyayIeil mpoheCCHOHATBHON JEATEIbHOCTH 110
CHEIHUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOQUIIS.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KonnuecrBo yacos JIeKTPOHHbIE
Ne HaumeHoBaHUe pa3ie/ioB H TeM (uudgposbIe)
Kontpoabnbie | IlpakTuueckue
n/n NMPOrpamMMbIl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcebl
Pa3zaen 1. HAYUYHBIA METO/I ITO3HAHUS ITPUPO/IbI
1.1 Hayunslii MeTO1 TO3HAHUS TIPUPOIBI 6 bubamorexa [OK
' Y A PHpOA https://m.edsoo.ru/f16b68d7
Uroro no pazneny 6
Pa3znea 2. MEXAHUKA
bubnuoreka LIOK
21| Kiemaruka 10 : https://m.eds00.1/f16b68d7
bu6mmoteka [IOK
2.2 Jluramuica 10 https://m.edsoo.ru/f16b68d7
N bubmuoreka I[IOK
2.3 Craika TaEproro Tena > ! https://m.edsoo.ru/f16b68d7
bubnuoreka LIOK
24 3aKOHBI COXPAHEHUSI B MEXaHUKE 10 1 hitps://m.cdsoo.r/f 6b68d7
Hroro no pazaeny 35
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJAUHAMMUKA
. bubmmoreka I[JOK
3.1 OCHOBBI MOJIEKYJISIPHOKMHETUYECKOU TEOpUHN 15 1 hitps://m. edsoo.rw/fl6b68d7
bubnuoreka LIOK
3.2 TepmonnHamuka. TeIoBble MallIUHbI 20 1 hitos://m.cdsoo.r/fl 6b68d7
33 ArperaTHbie COCTOSIHUS BeliecTBa. Da3oBbie 14 1 bubmuoreka I[IOK



https://m.edsoo.ru/f16b68d7
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TIEPEXOABI https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Paznen 4. JIEKTPOJIVMHAMMUKA
Bubnuoreka LIOK
41 DTEKTPHICCKOE N07e 24 https://m.edsoo.ru/f16b68d7
N N bubnuoreka [IOK
4.2 I1oCTOSHHBIN 3JIEKTPUYECKUI TOK 24 hitps://m.edsoo.rw/fl 6b68d7
bubmnoreka IOK
4.3 Toxu B pasmminbIX cpenax 6 https://m.edsoo.ru/f16b68d7
Uroro no pazneny 54
Pasnen 5. DUSUUYECKUM IPAKTUKYM
5.1 DuU3NYECKUN ITPAKTUKYM 16 16 bubmorexa [OK
https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
Bubnuoteka IIOK
PesepBHoe Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 170 16



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

KonnuecrBo yacos DJIeKTPOHHbIE
HanmeHnoBaHme pa3ie/ioB u TeM ungposbie
Ne n/m P Kontpoabnsie | IlpakTnueckue (mupp )
NnporpaMmbI Bcero o0pa3zoBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pazgea 1. JIEKTPOAUHAMUKA
bubmuoreka [IOK
= MartutHoe rose 14 https://m.edsoo.1u/39859¢f1
bubmuoreka [IOK
1.2 C) 13 1
JICKTPOMATHHTHAN HEy I https://m.eds00.1u/39859¢f1
Hroro no pazneny 27
Pazgen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [IOK
2.1 Mexanunueckue kojae0aHus 10 hitps://m. edsoo.r/39859¢f1
bu6mmoreka [IOK
2.2 DneKTpOMarHuTHbIE KoieOaHus 15 https://m.eds00.1u/39859¢f]1
)3 MexaHn4ecKHe U ANEKTPOMAarHUTHbBIE 10 1 bubnuorexa HOK
' BOJIHBI https://m.eds00.1u/39859¢f1
bu6mmoreka [IOK
24 Onrikea 25 ! https://m.edsoo.1u/39859¢f1
Hroro no pazaeny 60

Pazznea 3. OCHOBBI CIIELIUAJIbHOM TEOPUHA OTHOCUTEJIBHOCTH

3.1

Ocuoset CTO

5

1

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

Hroro no pazaeny
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Pasznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckyirsipHO-BOJTHOBON IyajIu3M 15 bubmorexa IOK
) PIYyCKYIAp y https://m.eds00.1ru/39859¢f1
bubnmuoreka [IOK
4.2 o
H3HKa aTomMa > https://m.eds00.1ru/39859¢f1
43 ®u3uKa aTOMHOTO S7pa U AJIEMEHTAPHBIX 5 bubnnorexa [IOK
' YacCTHI] https://m.edso0.ru/39859¢f1
Hroro no pazneny 25

Paszpen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DIeMEeHTHI aCTPOHOMHH U acTPOPUIUKU 12 bubmorexa [IOK
https://m.eds00.1u/39859¢f1
Uroro no pazneny 12
Pa3nen 6. PUSMYECKHUA MPAKTUKYM
. bubmmoteka [IOK
6.1 PH3HYCCKIH MPAKTHKYM 16 16 https://m.eds00.ru/39859¢f1
Hroro no pazaeny 16
Pa3nea 7. OGOBIAIOIIEE ITIOBTOPEHUE
CucreMaruzanus u 00001IeHIE
71 IIPEIMETHOTO COACPKAHUS U OIIBITa 15 bubnuorexa [JOK
' NEATEIILHOCTH, TPUOOPETEHHOTO MPHU https://m.eds00.1u/39859¢f1
u3ydeHnu kypca ¢pusuku 10 — 11 kitaccos
Hroro no pazneny 15
bubmuoreka [IOK
PesepsHOe Bpems 10 https://m.eds00.1u/39859%¢f1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16
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IHOYPOYHOE INTAHUPOBAHHUE

10 KIIACC
KonnuecrBo yacos JIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Konrpoabhblie | IlpakTnueckune
n/n Bcero H3y4YeHHs | oOpa3oBaTeJbHbIC
padoThI padoTsbI
pecypcebl
1 ®usuka — pyHIaMEeHTaJIbHas HayKa O 1 bubnmnoreka IIOK
MPUPOJIE https://m.edsoo.ru/1beef346
5 HayuHbIil MeTO/ TO3HAHUSA U METObI | bu6moreka [JOK
uccaea0BaHus GU3NYECKUX SIBICHUN https://m.edsoo.ru/3a7fde29
ODKCHEPUMEHT U TEOpUs B IIpoLiecce
3 no3Ha11{31/1;1 MIPUPO/IBI pHa6m: eHue u 1 butamorexa [OK
PHPOJEL. s https://m.eds00.1u/34¢49931
AKCIIEPUMEHT B (pU3UKE
4 Crioco06s1 n3mMepeHus: GU3NIECKUxX | bubnmnoreka LIOK
BEJINYUH https://m.edsoo.ru/ca2def03
AGCOII0THAsA U OTHOCUTEIIbHAS
5 MOTPELTHOCTH U3MEPEHUN (PU3UUECKUX 1 Bubnrorexa LIOK
P p https://m.edsoo.ru/7f18fda3
BEJINYMH
MonenupoBanue B pusuke. Ponb u
6 MecTo (pu3uKu B POPMHUPOBAHUH 1 bubnmnoreka IIOK
COBPEMEHHOM HAYYHON KapTHHBI MUDA, https://m.edsoo.ru/eabbded1
B IIPAKTUYECKOH AESATEIbHOCTH JIFOACH
Mexanunueckoe nsuxenue. Cucrema
7 oTcuera. OTHOCUTEIBHOCTh 1 bubmuoreka I[IOK
MEXaHH4YEeCKOro JBHxKeHus. [Ipsamas u https://m.edsoo.ru/e9a5202
oOpaTHas 3241 MEXaHUKU
8 Pannyc-BekTop mMarepuaibHON TOUKH, 1 bubnuoreka IIOK
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CTO IMPOCKIHUHU HA OCU KOOPJAUHAT.

Tpaekropus. Ilepememienne. CKopocTs.

Nx npoeknuy Ha 0CH KOOpJAUHAT

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

PaBHOMepHOE npsiMoJIMHEHHOE
newkenue. ['papudeckoe onucanme

bubmmoreka [IOK

? PaBHOMEPHOT'O IIPSIMOJIMHEMHOTO https://m.eds00.ru/89ba7190
JBUKEHHUS

10 CrnoxxeHue nepeMenieHlii 1 CKOpocTeH. bubnmnoreka [IOK
Pemrenue 3amayg https://m.edsoo.ru/761d18aa
HepaBnoMepHoe nBH>XEHHUE.

1 MrHoBeHHast CKOPOCTh. Y CKOPEHHE. bubmmoreka I[IOK
[IpssmMonMHEHOE IBUKEHHUE C https://m.eds00.1u/a99549a7
MIOCTOSIHHBIM YCKOPEHHEM
I'paduueckoe onncanune

12 HE;ISI)OHI/IHeﬁHoro JIBUKEHUS C bubmmorera HOK

https://m.eds00.1u/b7560bbf
MMOCTOSIHHBIM YCKOPEHHEM
CBoOonHOe majieHue. Y cCKopeHue

13 CBOOOIHOTO TaICHUSI. 3aBUCUMOCTh bubmmoreka I[JOK
KOOPAUHAT, CKOPOCTH, YCKOPEHUS OT https://m.eds00.ru/f738109¢
BPEMEHH H UX TpaduKu

14 JIBmkeHue Tena, OpOIICHHOTO MO/ bubmuoreka [IOK
YTJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4fs
KpuBonuneitnoe asuxkenue. JBuxenue
[0 OKPY>KHOCTH. YTJIOBAas U JINHEHHAA

15 ckopocts. [lepuon u yacrora. bubmmorexa [IOK

https://m.edso0.1u/33196fbe
LleHTpOCTpEMUTENBHOE U TOJIHOE
YCKOpEeHUe
16 KonTtponbHas paboTa mo Teme bubmmorexa [OK

https://m.edsoo0.ru/1242{32¢
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"Kunemaruka"

IlepssIif 3axoH HproTOHA.
WNHepruanbHble CUCTEMBI OTCYETA.

Bubnuoteka LIOK

17
[IpuHiun oTHOCKUTENBbHOCTH [ anues. https://m.edsoo.ru/5a9¢e4a64
HewnnepunanbHble cucTeMbl OTCUETA
18 Cuna. PaBHOIEHCTBYOIIAS CHJIA. bubmmoreka I[IOK
Bropoii 3akon HeroToHa. Macca https://m.edso0o.ru/141d3837
19 BzaumoperictBue ten. Tpetuii 3ak0H bubnuoreka [JOK
HsroTona https://m.edsoo.ru/57dba505
[TpuHun cynepno3uuuu cui. Pemenue
20 s an };/IM:HGHI/I: 3aKOHOB bubamorexa T{OK
Jasat Ha tip https://m.edsoo.ru/bdf997fb
HeroTona
3aKOH BCEMUPHOTO TATOTECHUSI.
1 5 P . bubmuoreka I[IOK
KBI/IBaJ'I?HTHOCTI) IPaBUTAIMOHHON U hitps://m.cdsoo.ru/9aba2bla
WHEPTHON MaccChl
2 Cuna TsKeCTU U YCKOPEHUE bubnuoreka 1IOK
CBOOOIHOIO MMaJeHUsA https://m.edso0.1u/2275726
JIBrkeHre HeOSCHBIX TE U UX
HCKYCCTBEHHBIX CITyTHUKOB. IlepBas bubnuoreka [JOK
23
KOCMHUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/l 1abfa0a
Kemnepa
Bubnuoteka LIOK
24 Cuina octu. 3akoH ['yka. Bec tena
11 YIpYrocTH. SaKkoH 1 yK el https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BuabI cui bubnmnoreka [IOK
25 TpeHus. [[BUKeHNE B )KUIKOCTHU U Traze ¢ https://m.edsoo.1u/1{a86499
YYETOM CHJIBI CONPOTHUBIICHUS CPELBI https://m.eds00.1u/2cb29676
26 Hasnenue. ['napocratuueckoe bubnmnoreka LIOK

nasienue. Cuia Apxumena

https://m.edsoo.ru/a28aa7ad
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AOGCOIIOTHO TBEPIOE TEINO. bubmmoreka I[IOK
27 IlocTynarenpHOE M BpalaTeIbHOE bubmuoreka [JOK
JIBUKEHUE TBEPJIOTO TEIA https://m.edsoo.1u/2b95d57¢
23 MOMEHT CHJIBI OTHOCUTEIBHO OCH bubmoreka I[IOK
BpauieHus. [lieuo cuibt https://m.eds00.ru/653d3459
CrnoxeHue cuil, IPUJIOKEHHBIX K
79 TBEpaoMy Teiry. LieHTp Tspkectu Tena. bubnunoreka LIOK
YcnoBus paBHOBECHS TBEPAOIO TENA. https://m.edso0o.ru/9aa79a7d
Bunel paBHOBEeCHS
bubmmoreka [IOK
30 Pemenne 3azas https://m.edsoo.ru/dc1caac0
31 KonTponbsnas pabora o teme bubnmnoreka LIOK
"Iunamuka. Craruka TBEpAoro tena' https://m.edsoo.ru/9f5a574c¢
NMiynsc MaTepuanbHOM TOYKH,
CUCTEMBbI MaTepHAIIbHBIX TOYEK. LleHTp bubmuoreka [JOK
32
MacC CUCTEMBbI MAaTEPHUATIBHBIX TOYCK. https://m.eds00.1u/4bb8294b
Teopema 0 IBMKEHMM LIEHTPA Macc
Hmnynbe cuibl 1 ©3MEHEHUE UMITYJIbCa
33 TeJIa.y3aKOH COXpaHEHUs I/IMl'IyJ'ILC}E:.. bubnrorexa LIOK
https://m.edsoo.ru/13f0a221
PeaktuBHOE nBUXKEHME
MoMEHT uMITyIbCa MaTEpUAIBHOU
14 Touku. [IpeacraBiienue o COXpaHEHUU bubmoreka I[IOK
MOMEHTa UMITYJIbCA B LIEHTPAJIBHBIX https://m.edso0o.ru/d6532eb9
MOJISAX
Bubnuoteka LIOK
33 Pemenne sazas https://m.eds00.1u/f7706d63
36 PabGora cuiabpl Ha MajIOM ¥ Ha KOHEYHOM bubmuoreka I[IOK

nepemenieHnd. ['padudeckoe

https://m.eds00.1u/913974¢7
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MpeICcTaBleHUE paObOThI CHUJIIBL.
MOoIIIHOCTE CHIIBI

Kunernueckas sueprusi. Teopema 00

37 U3MEHEHUHU KUHETUYECKOH DHEPTUU bubmmorera HOK
. p https://m.edsoo.ru/9a5e2e74
MaTepUaIbHON TOUKH
IToreHnMansHBIE U HEITOTEHIIMAILHBIE
38 cuisbl. IlorennuansHas sHeprusa. Bropas bubmorexa IIOK
' H prita. p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTb
TpeTbst KOcMHUecKasi CKOPOCTh. CBA3b
paboThI HETTOTEHIIMATBHBIX CHJI C
39 N3MEHEHNEM MEXaHUYECKOU DHEPTUU bubmorexa LIOK
P https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJ. 3aKOH COXpaHEHUs
MEXaHUYECKOU dHEPTHU
Vupyrue u He THE CTOJIKHOBEHUS.
40 v fl)]z/HeHI/Ie Beynkf}jmn JIST MeaTbHOU bubmmorexa TOK
p PHY g A https://m.edso0.ru/f30f43b6
JKUIKOCTH
A1 KonTponsHas pabota no teme "3aKoHbl bubnuoreka [JOK
COXpaHEHHUs B MEXaHHKe" https://m.edsoo.ru/474e7c4a
PaszBuTHe npencraBiIeHIN O IIPUPOJIE
P prp bubnuoreka [IOK
42 Tet1oTel. OcHOBHEBIE TOonokeHus MKT.
https://m.edsoo.ru/b0a4445f
Juddy3us. BpoyHOBCKOE ABMKECHHUE
CtpoeHue ra3000pasHbIX, dKUIKUX U
43 TB;) BIX TEJI. Xa paKTe BIDKEHUSA U bubmorexa IIOK
P L p pA https://m.edsoo.ru/c44d02¢e2
B3aUMOJIEHICTBUS YaCTHII BEIIECTBA
Macca u pa3sMepnl MOJIEKYI (ATOMOB).
44 Konnqecho Bep ecTBa I;IOC”E“OHHHEUI) bubmorexa IIOK
1 ) https://m.edsoo.ru/c5b72ab7
ABoraJipo
45 Temmneparypa. TemnnoBoe paBHOBECHE. bubmuoreka [JOK
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ITkana Ilenbcus

https://m.eds00.ru/0070d493

46 Pemenne 3amaq bubmorera T[OK
a https://m.edsoo.ru/1531abas
bubmuoreka IIOK
47 n iirasz. I’
/ICAIILHBIH Ta3. £ a30BbIC 3aKOHbT https://m.edsoo.ru/1deb2367
43 Ypasnenne MeHnneneeBa-Kianeipona. bubmmoreka I[IOK
Pemenue 3anau https://m.eds00.1u/8d12¢328
49 AOGcomoTHas TeMreparypa. 3aKoH bubnuoreka [JOK
JaneToHa https://m.edsoo.ru/14e02d1f
50 N3omporiecchl B HeanbHOM T'a3e C bu6moreka [JOK
MOCTOSIHHBIM KOJHMYECTBOM BEIISCTBa https://m.edso0.1ru/68878d51
I'pacduyeckoe mpeacrapieHne
51 I/I?I?Og) OIIECCOB: lI?ISf)[Te Ma, H30X0pa bubmmorexa [OK
pont ' pMa, pa, https://m.eds00.ru/1344327b
n3obapa
bubmmoteka [IOK
52 O MKT
CHOBHOC YPABHCHHC https://m.edsoo.ru/c8094721
bubnuoreka LIOK
53 P
CHICHHE 3a/iad https://m.edsoo.1u/10265a05
CBs13b aOCOTIOTHON TEMIIEPATYPBI
TEPMOJUHAMUYECKON CUCTEMBI CO
54 CpeaHEN KHHETUYECKOU dHEeprueu https://m.edsoo.ru/c38af875
MOCTYIATEIBLHOTO TETNIOBOTO ABUKEHUS
e€ JacTHuIl
55 O00011IeHNE U cCUCTEMATU3ALlAs] 3HAHUNA bubnmoreka [IOK
o TeMe "OcuoBel MKT" https://m.edso00.1u/09d12d8
56 KontponesHnas padora mo Teme "OCHOBBI bubnuoreka [JOK
MKT" https://m.edsoo.ru/13adad59
57 Tepmonunamuueckas cucteMa. 3aJjaHue bubnuoreka IIOK
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BHEIIHUX ycaoBuil mis T/I cuctemst.
BHewHne 1 BHYTpEeHHHE NTapaMETPBI.
[Tapametper T/I cucteMbl Kak cpeHue
3HAYECHUS BEJINYMH, ONHUCHIBAIOIINX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

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

Hy.IIGBOG HavaJI0O TCpMOJUHAMUKHU.

bubmmoreka [IOK
58 CamonpousBosibHas peiakcanus T
p p H A https://m.edsoo.ru/8ec5120
CHUCTEMBI K TETIJIOBOMY PAaBHOBECHUIO
Mopens uneajabHOro raza B
59 TEpMOJAMHAMHUKE. Y CIIOBHS bubmmorexa TIOK
PO T https://m.eds00.1u/29355001
MIPUMEHUMOCTHU 3TON MOJIeNN
60 VYpaBuenne Menjeneena-Knaneiipona u bubnmoreka IIOK
BBIPAXKEHUE JUIsl BHYTPEHHEN SHEPTUU https://m.edsoo.ru/bal178d0
BripaxkeHue aisi BHyTpEeHHEH SHeprun
61 OJTHOAQTOMHOTI'O HJI€AJILHOTO rasa. bubnuoreka LIOK
KBazucratuueckre u HeCTaTUUECKUE https://m.edsoo.ru/acScacl5
MPOLIECCHI
OnemeHTapHas paboTa B
6 TepMOoAUHaMuKe. Berancinenne paboTsl bubmuoreka [JOK
o rpaduky mporecca Ha pV- https://m.edso0o.ru/741d5738
TarpamMmme
Termmonepenaya Kak crioco0 M3MEHEHUS
63 BHyTpeHHe sHeprun T/l cucremMsr 6e3 bubnrorexa LIOK
yIp p https://m.eds00.1ru/3d734561
COBEpIICHHS pabOThI
64 KonBekuus, TemionpoBOgHOCTb, Bbubnuoteka LIOK
U3JIy4YEHUE https://m.edsoo.ru/157b54cd
65 KonnuecTBo Temnorsl. TemnoéMKOCTh bubmuoreka I[IOK

Tesa. Y IeiapHas U MOJIIpHas

https://m.edsoo.ru/7ba67355
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TEIJIOEMKOCTH BEIlleCTBa. Y IeIbHAs
TEIUIOTa CropaHus TOILIMBA

66 Pacuét xommuecTBa TEIIOTHI IPH bu6muoreka [JOK
Temnonepegaye https://m.edsoo.ru/ldb5Sad4e
67 [TonsiTue 06 agnabaTHOM TIpoLIECcCe. bubmuoreka I[IOK
[lepBbIil 3aKOH TEPMOJMHAMUKHI https://m.edsoo.ru/d8098824
KonugecTBo TemnoTs u paboTa Kak
68 Mepbl U3BMEHEHHUS BHYTPEHHEN SHEPrUU bubmrorexa LIOK
https://m.edsoo.ru/b047alcd
T/1 cuctemsbl
BTopoil 3aKOH TEpMOIUHAMUKY IS
69 PaBHOBECHBIX 1 HEPAaBHOBECHBIX bubmuoreka [JOK
nporeccoB. Heobpatumocts https://m.edsoo.ru/c6f4f464
MIPUPOJIHBIX MTPOLIECCOB
70 [TpuHIUIIBI AEHCTBUSA TETUIOBBIX bu6mmoreka [IOK
maruH. KITJT https://m.eds00.1u/2¢945513
71 Maxkcumanbsraoe 3HaueHue KIT. Tk bubmmoteka [IOK
Kapno https://m.edsoo.ru/fe3857b9
72 Pemenue 3amau bubmorexa TIOK
https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKNE aCIIEKThI
73 HUCIIOJIB30BaHUS TEIJIOBLIX JIBUTATEIIEH. bubmmoreka [IOK
TermnoBoe 3arpsi3HEHNUE OKPYIKAIOIIEH https://m.edso00.ru/9867aaa7
cpenpl
bubnuoreka I[IOK
4 Pemenne 3azas https://m.eds00.1u/c8c70432
O606meime M CUCTEMATH3allds 3HAHUN BuGmiorexa LIOK
75 o teme "TepmonnHamuka. TernmaoBbie

MAaIllugbs!"

https://m.eds00.1u/28d62b3{
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KonrponrsHas pabora o reme

Bubnuoteka IIOK

76
"TepmoanHamMuka. TernnoBele MalIMHbI" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBaHue U KOHIECHCAIIHSL.
77 I/Icf[a eEHe U KUneHue. Y IejlpHas bubmmorexa TIOK
P ihde https://m.edsoo.ru/6{8¢6777
TEIJI0Ta Napoodpa3zoBaHus
HacpltieHHple 1 HEHACBIIICHHBIE MTaPHI.
KayecTBeHHas 3aBUCHUMOCTD INIOTHOCTH
U JaBJIEHHUS HACBIIIEHHOIO Imapa OT
78 TeMIepaTypsl, HX He3aBI/ICI/IM(§)CTI> oT bubmorexa IIOK
B PaTypEL, https://m.edsoo.ru/f5¢17d02
00BEMa HACHIIICHHOTO TIapa.
3aBUCUMOCTh TEMIEPATYPhl KUTIEHUS OT
JaBJICHUS B )KUIKOCTH
79 Brnaxuocts Bo3yxa. AOcontoTHas U bubmuoreka [JOK
OTHOCHUTEJIbHAS BIaXKHOCTH https://m.edsoo.ru/30ebbb79
bubnmoreka [IOK
80 Pemenne 3agau
a https://m.edsoo.ru/18e95ff3
TBépnoe Teno. Kpucramnuueckue u
81 amopQHble Teaa. AHU30TPOIIHSI CBOICTB bubmmorexa [IOK
p ) p https://m.edsoo.ru/20a88a03
KPHUCTAJIJIOB
[TnaBneHue U KpUCTATH3AIINS.
Bubnuoteka IIOK
82 VenapHas TEIJIOTA INIABICHUS.
https://m.edsoo.ru/6ee91e9f
Cybnumarus
copMaliuu TBEPAOro Tea.
Hedpop P bubnumoreka LIOK
83 Pactskenue u cxxatue. Cnur. Moyib
. https://m.edsoo.ru/dalaabl0
IOnra. IIpenen ynpyrux nedopmanuii
TermmoBoe pacuiupeHue XKUAKOCTEH 1
n bubmuoreka I[IOK
84 TBEPABIX T€JI. AHTAPMOHN3M TEILIOBBIX

KOJIEOAHUN YacTHUIL] BELIECTBA

https://m.edsoo.ru/7ba5edf2
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ITpeoOpazoBanue sHEpruu B Ha3oBbIX

Bubnuoteka IIOK

85
rnepexonax https://m.eds00.1u/97a0672f
b K
86 YpaBHEHHE TEIIOBOTO OaslaHCca uommorexa O
https://m.edsoo.ru/ab1521fb
bubnmoreka LIOK

87 Pemenue 3amau

a https://m.edsoo.ru/8ab7{40d
I1oBEpXHOCTHOE HATSHKEHHUE.

28 Kanumispuelie siBnenus. [laBiaenue mon bubmuoreka IIOK
HWCKPHUBIICHHON MOBEPXHOCTHIO https://m.eds00.1u/b42£1{97
xuakoctu. Popmyina Jlannaca
O06o0menre 1 cCUCTeMaTH3aIMs 3HAHUH

89 o TeMe "ArperarHble COCTOSHHS bubmiorexa IIOK

P https://m.eds00.ru/0b52575c¢
BeniecTBa. @a3oBbie nmepexo bl
KoHTtponbHas paboTa mmo Teme
" P P bubmuoreka I[JOK

90 ArperatHble COCTOSIHUS BEILIECTBA.

" https://m.edsoo.ru/7dc2a739
@®a30BbIE NTEPEXOBI
DneKTpu3anus Tei U €€ MPOosIBICHUSI.

91 DnekTpuueckuii 3apsa. [[Ba Bunga bubmmoreka I[JOK
ANEKTPUYECKUX 3apsa0B. [[poBoaHUKH, https://m.edsoo.ru/1aff445f
JTUDJICKTPUKU U TTOTYTIPOBOTHUKHN
DNeMEHTapHBIN AICKTPUUSCKUM 3apsi.

92 3aKkoH COXpaHeHI/ISI 3J'I§KT qucxorﬁ ’ bubmorexa [OK

P P https://m.edsoo.ru/f49afd24
3apsiaa

93 B3anmoneiictBue 3apsaaoB. Toueunsie bu6mmoreka [JOK
3apsnel. 3akoH Kyiona https://m.eds00.1u/445b7746

Bbubnuoteka LIOK
94 Pemrenue 3amayg https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc
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DnekTpuueckoe noie. Ero nelicteue Ha

Bubnuoteka IIOK

95
JJIEKTPUYECKUE 3aPsbl https://m.edso0o.ru/05c6bfal
Hanpsk€HHOCTB 3IEKTPUYECKOTO TOJIS.

96 [TpoOnerit 3apsa. Jlnaum bubnmnoreka IIOK
HAMPSHKEHHOCTH DJIEKTPUYECKOIO T10JIS. https://m.edsoo.ru/3dac6957
OnHOPOAHOE AIEKTPUUECKOE T0JIE
IloTeHIHMaIBHOCTH

97 IEKTPOCTAaTUUECKOT0 NoJsl. PasHOCTH Bubnrorexa LIOK

P ’ https://m.eds00.1u/80021447
ITOTEHIIMAJIOB Y HAIIPSDKEHUE
[loTeHumanbHas sHeprus 3apsjaa B
98 AJIEKT OCTaTI/IIIGCKOI\f noJie I;'IOTG:H nan bromrorexa LIOK
P ] t https://m.edsoo.ru/af5fa389
AJIEKTPOCTATUUECKOT O OIS
CBs13b HAPSHKEHHOCTH TOJIA U

99 a3HOCTH MOTEHLMAJIOB JIJIs bubmmorexa TOK
P H s https://m.edso0o.ru/df7a6838
ANEKTPOCTATUYECKOTO MOJIS

100 [TpuHIIUIT CynIeprno3uiium bubnmnoreka IIOK
BIEKTPUUYECKUX MOJIEH https://m.edsoo.ru/Ocfeda6e

101 Pemrenune 3amau bubmaorexa LOK

https://m.eds00.1u/5a582263

102 [Tone Toueuynoro 3apsaa. [lome bubnuoreka I[IOK
PaBHOMEPHO 3apsHKEHHOM chepbl https://m.eds00.ru/b297b5¢c3
ITose paBHOMEPHO 3apsHKEHHOrO O

103 O6’béMp mapa I;Ione paBHOMe HO bubamorexa [OK

Y E) . P . P https://m.edsoo.ru/f7a665¢ee
3apsKEHHOM OECKOHEUHOW MII0CKOCTH

104 [TpoBOAHUKH B 3J€KTPOCTATUUECKOM bubnuoreka [JOK
rosie. Y cJIOBUE paBHOBECHUS 3apsI0B https://m.edso0o.ru/32405¢eab

105 JIMDIIEKTPUKU U ITOJTYITPOBOIHUKH B bubnmnoreka LIOK

QJICKTPOCTATUYCCKOM I10JIC

https://m.edso0.1ru/060ebab5s
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Kongaencarop. D51eKTpo€MKOCTh

106 KOHJIEHCAaTOpa. DINEeKTPOEMKOCTh bubmorexa TIOK
a pa- p https://m.edso0o.ru/845b4£73
MIJIOCKOTO KOHJIEHCATOPA
107 [TapannenbHOE coeTUHEHUE bubnmnoreka IIOK
KOHJICHCATOpPOB https://m.edsoo.ru/d11e8ce?
108 IlociemoBaTenbHOE COSTUHEHHE bubmmoreka [IOK
KOHJICHCATOpPOB https://m.eds00.1u/1€992920
109 DHeprus 3apsyKEHHOI0 KOHJIEHCATOpa bubmorexa [IOK
p P a P https://m.edsoo.ru/73a34f18
bubnuoreka I[IOK
110 Pemrenne 3amag https://m.edsoo.ru/5fb2acb5s
https://m.edso0.1u/27434040
11 JIBuKeHUE 3apsHKeHHOW YacTUIbI B bubmuoreka I[IOK
OJHOPOJHOM JJIEKTPUYECKOM I10JIE https://m.edsoo.1u/8341d6ac
112 Pemrenue 3amau
113 O0o00mIeHre U CHCTEMAaTH3aIUs 3HAHUH bubmuoreka I[IOK
1o Teme "DneKTpuueckoe mnojue" https://m.eds00.ru/5752603f
114 KonTponbsHas pabora mmo teme bubnmnoreka [IOK
"Onekrpudeckoe mnojue" https://m.edsoo.ru/cefe90e9
Cuna Toxka. [TocTostHHBINM TOK. YCa0BUA
115 CYLIECTBOBAHHUS TOCTOSIHHOT'O bubmorera TOK
Y https://m.edsoo.n/233311b5
ANEKTPUUYECKOTO TOKA
Bubnuoteka LIOK
11 14 .H
6 crourmkn ToKa. Hanpsoxenne u S71C https://m.eds00.1ru/0839a115
117 3akoH Oma Ju1d ydacTka Lemu. bubmuoreka [JOK
DNEeKTpUYECKOoe CONPOTUBIIEHUE https://m.edsoo.ru/f14{251e
118 3aBUCUMOCTb COITPOTUBIICHUS bubmuoreka [JOK

OAHOPOAHOTO ITPOBOJHHUKA OT €TI0

https://m.edsoo.1u/95fcdf51
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https://m.edsoo.ru/0839a115
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JUIMHBI U TIIOIIAaAW NOTICPCUYHOIO
CCUCHUA

YaenpHOE COMPOTUBJICHUC BCIICCTBA.

Bubnuoteka LIOK

1o Penrenue 3amayu https://m.edsoo.ru/43718300
120 [TocnenoBarenpHOE, TapalIEIBHOE, bubmuoreka I[IOK
CMEMIAHHOE COEIMHEHUE TTPOBOJIHUKOB https://m.edso0.1u/2361f7¢07
121 Pacuér pa3BeTBIEHHBIX ANEKTPUUECKUX bubnmnoreka IIOK
nemnei. [Ipasuna Kupxroda https://m.edso00.ru/1794cf37
bubmmoreka [IOK
122 Pemerye sanaq https://m.edso0.1u/3881b469
123 Pabota anexTpuueckoro Toka. 3akoH bu6muoreka [JOK
Jlxoyna —Jlenna https://m.edsoo.ru/a3605¢5¢
bubnuoteka LIOK
124 Pewenye 3azaq https://m.eds00.1ru/6761bf0f
MOUIIHOCTB JIEKTPUUYECKOTO TOKA.
125 TennoBas MOLITHOCTH, BhIJICJIsIeMas Ha bubmorera TIOK
= » PR https://m.eds00.1u/99750a6f
pe3ucrope
bubnuoreka LIOK
126 Pemerye sanas https://m.edsoo.ru/eb72fc24
127 OJIC u BHYyTpEeHHEE CONPOTUBIICHUE bubnmnoreka LIOK
HCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3axkon OMa J1st TOJTHOM (3aMKHYTOH ) bubmmoteka I1IOK
ANEKTPUUYECKON LIETTH https://m.edso0.1u/221{40fb
Bubnuoteka LIOK
129 Pemerye sanas https://m.eds00.1u/3580b679
bubnuoreka LIOK
1 M
30 OTIHOCTD HCTORMITA TOKA https://m.edsoo.ru/a0ae51d8
131 KopoTtkoe 3ambikanue bubnmnoreka LIOK
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https://m.edsoo0.ru/546£5632

132 Konnencarop B 11enu MOCTOSTHHOT'O TOKa bubmorexa [OK
s p B https://m.edsoo0.1u/3536813¢
bubmmoreka LIOK
133 P
CHICHHC sa/ad https://m.edsoo.ru/4410cef0
134 Pemenue 3amay mo teme "IlocToSHHBIN Bubnuoteka IIOK
IEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3amay o Teme "IlocToOSHHBIN Bubnuoreka LIOK
AIEKTPUUYECKUHN TOK" https://m.eds00.ru/744261b8
136 Pemenue 3amay no reme "llocTossHHBIN bubmoreka IIOK
AIEKTPUUYECKUHN TOK" https://m.edso00.ru/eb5d4687
O06001IeHre U CUCTEMAaTH3aIUs 3HAHUI
HI,, N o N bubmuoreka I1OK
137 1o Teme "I1ocTOsTHHBIN ANTEeKTPUUECKUNA
" https://m.edsoo.ru/bfd7a050
TOK
138 KonrponsHas pabora mo Teme bu6moreka LJOK
"[locTOSIHHBIN 3IEKTPUUECKHM TOK" https://m.edsoo.ru/1885ddf1
DnekTpuyeckasi IpoOBOJUMOCTh
139 A3JIMYHBIX BEIIECTB. DJIEKTPUUECKUI bubmmorexa [OK
p H ' P https://m.edsoo.ru/da794295
TOK B MeTayuiax. CBepXIpOBOIUMOCTh
DIIEKTPUYECKUI TOK B pacTBOpax M
140 acIlIaBax JEKTPOIUTOB. 3aKOHBI bubmorexa HOK
P P ' https://m.eds00.ru/4b423491
®dapazes A AIEKTPOIU3A
Bubnuoteka LIOK
141 C) i Nl
JEKTPUYECKUM TOK B razax. [lnazma hitps://m. edsoo.r/92d92£76
142 DIIEKTPUUYECKHI TOK B BAKyyMe. bubnmnorexa [IOK
BaxyyMHbIe npubopbl https://m.edsoo.ru/2E+160
143 DIIEKTPUUECKHUI TOK B bubnmnoreka LIOK

MIOJIyIIPOBOJIHUKAX

https://m.edsoo.ru/ab61c660
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144

[TomynpoBOJHUKOBBIE TPUOOPHI

Bbubnuoreka LIOK
https://m.eds00.1u/83622200

145

®U3NYECKUN MPAKTUKYM 110 TEME
"N3mepeHue cuiibl TOKA U HAIPSKEHUS
B IIETIH ITOCTOSHHOTO TOKA P TOMOIIH
aHAJIOTOBBIX U ITU(POBBIX
M3MEPUTEIIBHBIX TPUOOPOB" MITH
"3HaKOMCTBO ¢ IH(PPOBOI
nabopaTtopueii o ¢pusuke. [Ipumepsr
nu3MepeHust GU3NYECKUX BEJIMYUH MPU
MTOMOIIIN KOMIBIOTEPHBIX TaTYNKOB"

Bubnuoteka IIOK
https://m.edsoo.ru/5643ea56

146

Pu3N4EeCKUil MPAKTUKYM I10 TEME
"N3yueHue HepaBHOMEPHOTI'O JABWKEHUS
C LIEJIBIO OIIPEJEIICHHUS] MTHOBEHHOM
ckopocTu"

bubmnoreka IOK
https://m.edso0.ru/f629215f

147

DU3NYECKUN MPAKTUKYM 10 TEME
"U3mepeHue yckopeHus npu
MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
JIBHKEHHUH 110 HAKJIOHHOM IIIOCKOCTH"
nnu "HccnenoBanue 3aBUCUMOCTH Ty TH
OT BPEMEHU IIPU paBHOYCKOPEHHOM
NIBYDKEHUH"

bubmmoreka [IOK
https://m.eds00.1u/6960b6ef

148

DuU3N4ECKU MIPAKTUKYM I10 TEME
"M3MepeHne yCKOpPEeHHsI CBOOOTHOTO
najnenus" unu "M3ydenne qBUKESHUS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO"

bubnuoreka I[IOK
https://m.edsoo.ru/d1ea2402

149

@uU3NYECKUI TPAKTUKYM I10 TEME
"N3yueHue ABM>KEHUS Tella Mo
OKPYHOCTH C OCTOSTHHOM IO MOJTYJIIO

bubnuoteka LIOK
https://m.edsoo.ru/bcf53514
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ckopoctbio" win "UccnenoBanue
3aBUCUMOCTH TIeproia 0OpaIieHus
KOHHUYCCKOTO MasiTHHUKA OT €TI0
napameTrpoB"

150

@u3N4ECKUI MPAKTUKYM I10 TEME
"N3mepeHne paBHOJAEHCTBYIONIEN CUIIBI
IIpU JBUKEHUU OpycKa M0 HaKJIOHHOM
mockoctu" unu "IIpoBepka runoresbl o
HE3aBUCUMOCTH BPEMEHHU JBUKECHHUSI
OpycKa 110 HaKJIOHHOM IJIOCKOCTH Ha
3aJJaHHOE PACCTOSIHUE OT €ro Macchl”

Bubnuoteka LIOK
https://m.edsoo.ru/0b34db&4

151

OU3NYECKUN MPAKTUKYM 10 TEME
"HUccnenoBanne 3aBUCUMOCTH CUIT
YIOPYTOCTH, BOSHUKAIOUIUX B IPYKUHE U
PE3UHOBOM 00pasIie, OT UX
nepopmanuu” unn "Uzyuenue
JBMOKEHHS] CUCTEMBI TEJI, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOU Yepes JIErKuin
61oK"

bubnuoreka LIOK
https://m.edsoo.ru/b55b81al

152

DU3NYECKUN MPAKTUKYM 10 TEME
"U3mepenne kodduueHTa TpeHus mno
BEJTMYHMHE YTIIOBOT0 KO PHUIIUEHTA
3aBucumoctu Frp(N)" nnun
"UccnenoBanue nBUkeHUs Opycka 1mo
HaKJOHHOMU IUIOCKOCTH C IEPEMEHHBIM
ko3¢ pureHToM TpeHus" uin
"M3yueHne ABMKEHUS TPy3a Ha Baly C
TpeHuem"

bubmnoreka IOK
https://m.edsoo0.ru/b83b1607

153

Pu3N4EeCKUl MPAKTUKYM I10 TEME

bu6mmoteka [IOK



https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607

"HccnenoBanue yciaoBUM paBHOBECUS
TBEPIOIO TEJIA, UMEIOLIETO OCh
BpanieHus" wim "KoHcTpyupoBaHue
KPOHIUTEHHOB M pacyéT CUJI ynpyroctu"
niu "M3ydyeHue ycTon4uBOCTH
TBEPIOrO TEJIA, UMEIOIIETO TUIOMAlb
ornops!"

https://m.edsoo.ru/4a04f4{7

154

@u3N4EeCKUil MPAKTUKYM I10 TEME
"N3mepeHnne umnyJsbca Tena 1mno
TopMO3HOMY nyTu'" wnu "U3mepenue
CHUJIBI TSITH, CKOPOCTH MOZEIIN
ANEKTPOMOOUIISE U MOIITHOCTH CHUJIBI
Taru" i "CpaBHEHHUE U3MEHEHUS
HWMITYJIbCA TEJIa C UMITYJIbCOM CHUJIBI"
nunu "VccnenoBanue coxpaHeHus
UMITyJIbCA IIPU YIIPYTOM
B3aumojeiicTeun" win "M3mepenue
KWHETHYECKOW SHEPTUH TeJIa 1o
TOPMO3HOMY ITyTH"

Bubnuoteka LIOK
https://m.edso0.ru/8561b28¢

155

@uU3NYECKUI TPAKTUKYM I10 TEME
"N3yuenue u30TepMHUECKOro IIpouecca
(pEKOMEHI0BaHO MCIOIb30BaHUE
uupposoii 1aboparopun)" uau
"N3ydenune u30xopHOro nporecca’ wim
"N3ydenue nzobapHOro mpoiecca" win
"IIpoBepka ypaBHEHHS COCTOSIHUA"

Bubnuoteka LIOK
https://m.edsoo.ru/e0fe7e07

156

DU3NYECKUN MPAKTUKYM 10 TEME
"M3mepenue ynenbHou TerioéMKocTu"
unu "HccnenoBanue npoiecca

Bubnuoteka LIOK
https://m.edsoo.ru/2{2faa61
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OCTBLIBaHM BellecTa" HIIn
"UccnenoBanue aanadarHOro
npouecca” win "M3ydyenue
B3aMMOCBSI3U SHEPTrUu
MEKMOJIEKYJISIPHOTO B3aUMOJICHUCTBUS U
TeMIIEpaTypbl KUIIEHUS KUJIKOCTEN"

157

®dusnyeckuil NpaKTUKYM IO TEME
"N3yuenue 3akoHOMepHOCTEN
WCTIApEHUs KUJIKOCTEN" Hin
"N3MepeHue yienbHON TeIIO0ThI
riaBieHud Jpaa" wm "M3yuenue
CBOMCTB HACBIIIEHHBIX AapOB" WK
"N3mepenne abCcoOTHON BIaXKHOCTH
BO3/yXa U OLIEHKA MacChl IapoB B
nomenienun". Mamepenue

KO3 puUIMeHTa TOBEPXHOCTHOTO
HaTSKEHUs

bubnuoreka LIOK
https://m.edsoo.ru/6bla23b5

158

Du3N4ECKU MIPAKTUKYM I10 TEME
"HaOmronenue npeBparieHus: SJHEPTrun
3apsKEHHOT0 KOHJEHCATOpa B SHEPTHIO
W3JIy4YEHHUs CBETOAMOAA" WK
"M3yueHne npoTeKaHus TOKa B LIETH,
cojiep KaIie KoHaeHcaTop' uin
"Pacnpenenenue pazHocTH
MMOTEHIINAJIOB (HATIPSDKCHHUS ) TIPU
MOCJIEIOBATEILHOM COEMHEHUN
KOHJIEHCATOpOB"

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

159

@uU3N4ECKU IPAKTUKYM I10 TEME
"HccnenoBanre CMEIIAHHOTO

bubmmoreka [IOK
https://m.eds00.1u/2b179d98
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https://m.edsoo.ru/2b179d98

COEJIMHEHNUS PEe3UCTOPOB" WM
"N3mepeHue yaelbHOro COpOTUBIECHUS
npoBogHUKOB" win "MccnenoBanue
3aBUCUMOCTH CHJIbI TOKA OT
HaIPSDKEHUS Ul JJaMIIbl HaKaJuBaHUsA"

DuU3NYECKU MIPAKTUKYM I10 TEME
"Habmronenue snekrponmza’ wim
"M3Mepenue 3apsiia OTHOBAJIEHTHOTO
noHa" unn "HccnemoBanue

bubmnoreka IOK

160
3aBUCUMOCTH COMPOTUBIICHUSA https://m.eds00.1u/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPATYPHI" WU
"CHsITHE BOJIBT-aMIIEPHON
XapaKTEepUCTUKU auoaa"
PesepBHEIil ypok. O000mEHE 1
161 CHCTEM&TI/IBZPI/I}I 3HAaHHUH II0 TEME bubmiorexa LIOK
" H" https://m.edsoo.ru/ed017d93
Kunemarnka
PesepBHebIiil ypok. O0001IEHYE U
162 CI/ICTEMaTI/I?;Zpl/Iﬂ 3HAaHHUH T10 TEME bubnnorexa HOK
" "H https://m.eds00.ru/3149956b
JlmHaMuka
PesepBHEIil ypok. O000mEHE 1
P P N bubnmoreka [IOK
163 cucTeMaTU3alHA 3HAaHUI 10 TEME
" " https://m.edso00.ru/0f9752ac
Crartuka TBEpJ0TO TEa
PesepBHrbiil ypok. O00011IEHYE U
P P . bubmuoreka I[IOK
164 cucTeMaTH3aIlis 3HaHWH 110 TeMe
" " https://m.eds00.1u/6¢0df9¢cc
3aKOHbBI COXPAaHEHUSI B MEXaHUKE
Pesepsubiit ypok. O0o01eHue u
165 CHCTEeMAaTH3alMs 3HAHUH 110 TEME Bbubnuoreka LIOK

"OCHOBBI MOJIEKYJISIPHOKMHETUYECKOM
Teopun”

https://m.edsoo.ru/de148976
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Pesepsubiit ypok. O0o01eHue u
N bubnumoreka LIOK
166 CHUCTEMATU3aLM 3HAHUN 10 TEME 1
https://m.edsoo.ru/Obec77¢1
"Tepmoaunamuka. TeroBele MaIMHbI"
PesepBHrIit ypok. O6001IeHHE 1
167 CHCTEeMaTH3allMs 3HAHUU 0 TEME 1 bubmmoreka [IOK
"ArperaTHble COCTOSTHUSI BEIIECTBA. https://m.edsoo.ru/59ca5¢91
®dazoBble nepexoab"
PesepBHLIi ypok. O000mEHE U
168 CHCTEMaTHSme 3HaH1/H7IIlI 10 TeMe 1 bubmiorexa OK
" . " https://m.edsoo.ru/f2381c0c
DJIEKTPUUECKOE T10JIe
Pesepsusiii ypok. O0001IeHE U
P b ill bubmuoreka IIOK
169 cucTEMAaTU3aIUA 3HAHUH 10 TEME 1
" . . " https://m.edsoo.ru/3caebdal
ITocTOSTHHBII 2JIEKTPUYECKUI TOK
PesepBHEIii ypok. O000mEHE U
170 CI/ICTIe)MaTI/BZpI/Iﬂ 3H3HI/II§I o TeMe "Toxu 1 bubnmorera HOK
" " https://m.edsoo.ru/cc7681d4
B Pa3JIMUHBIX Cpeax
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOI'PAMME
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11 KIIACC

KosnuyecrBo yacos JIEeKTPOHHbIE
Ne HMara uugposeie
Tema ypoka KonTpoabhblie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
BzaumopeiicTBue MOCTOSHHBIX
1 MarHuTOB U MTPOBOJIHUKOB C TOKOM 1 bubamorexa [OK
poBoA ) https://m.eds00.1u/487a8593
MaruuTHOoe nosie. ['unoreza Amnepa
BekTop MarHUTHOM MHIYKIIWH.
2 IIpun pI/Il'I CynepIriosu I/IIZ MarHUTHBIX 1 bubmorexa OK
P VH yrep H . https://m.edsoo.ru/4clabcecb
nosieil. JIMHUM MarHUTHON MHAYKIIUU
3 MarsuTtHOe 110J1e IPOBOJIHUKA C | bubnmnoreka LIOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HalpaBJIEHUE U | bubmuoreka LJOK
MOy JIb https://m.edso0o.1u/26d9c5ba
bubmuoreka [IOK
5 P 1
CHIeHHe sajad https://m.edsoo.ru/a37a0c21
6 [IpumeHeHne 3akoHa AmIepa. 1 bubnuoreka [JOK
DIEeKTPOU3MEPUTENIbHBIE TIPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HarpaBIeHHUE U
. MOJyJib. JIBUKEHHE 3apsDKEHHON | bubmuoreka LJOK
YaCTUILIbI B OTHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
nose
b K
8 Pentenue 3amau 1 nbmmorexa 11O
https://m.eds00.1u/504e98c7
b K
9 Pa6ota cunsl Jlopenia 1 ubmmorexa O

https://m.edsoo.ru/d518be4b
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Bbubnuoreka LIOK

10 Peruerne 3anad https://m.eds00.1u/93617bd9
MarsuTHOE 1oJjie B BEIIECTBE.
11 deppoMarHeTuKu naHell u bubmmorexa TIOK
pp - 1ap https://m.eds00.1u/30ff9608
JIMaMarHeTUKU
OCHOBHBIE CBOMCTBA
12 deppomarnetuxos. [Ipumenenue bubamorexa TOK
pp P https://m.eds00.ru/0b58190a
(b eppoMarHeTUKOB
13 Pemenue 3amau no Teme "MaraurHoe bubmoreka IIOK
mose" https://m.eds00.ru/5b55¢307
Pemenue 3amau mo Teme "MarautHoe bubmuoreka [IOK
14
mose" https://m.edsoo.ru/41c4ac8a
SIBneHuE 3IEKTPOMarHUTHOU
15 WHIYKITUU HOTI:)K BEKTOpa MarHUTHOM bubmorera TIOK
AR, P https://m.edsoo.ru/b3efalcl
UHIYKIHH
bubnuoreka LIOK
16 O/C
AC manyku https://m.eds00.1ru/48150bd8
17 3aKOH 3JIEKTPOMarHUTHOW MHIYKIIUU bubnmnoreka LIOK
®Dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpudeckoe noise. Tokun bubnmnoreka LIOK
dyko https://m.edsoo.ru/15abe140
19 OJIC UHAYKIUY B ABUKYIIHXCS bubnmoreka I[IOK
[IPOBOJHUKAX https://m.edso0.1ru/0235¢c02
bubnuoreka LIOK
20 Pemenye saznas https://m.edsoo.ru/4dfda618
bubnuoreka LIOK
21 IT JI
PABHIO Seria https://m.edsoo.ru/bbc22726
22 WNunyxtuBHOCTB. KaTyika bu6morexa [JOK
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WHAYKTUBHOCTHU B €I ITOCTOSAHHOI'O

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

TOKa
7 SBnenue camounaykuuu. JC Bubnuoteka LIOK
CaMOUHIYKIUU https://m.edsoo.ru/7ee60ca8
24 DHEpPrusi MarHUTHOT'O TIOJIST KaTYIIIKH C bubmuoreka I[IOK
TOKOM. DJIEKTPOMAarHuTHOE TOJIe https://m.edsoo.ru/b3c0adl1
25 Perenue 3amay Bubmoreia OK
https://m.edso0o0.ru/88f69d2b
26 O0001IeHNEe U CUCTeMATH3AIHS bubmmoreka I[IOK
3HaHUM 1o Teme "DJeKTpoaAuHaAMUKa" https://m.edsoo.ru/76484025
7 KonTtponenas pabora o teme bu6muoreka [JOK
"OnexTpoauHamMuka' https://m.eds00.ru/8ae09b98
Konebarenpnas cucteMa. CBOOOIHEBIE
bubmmoteka [IOK
28 koJiebanus. ['apMoHnyeckue
https://m.edsoo.ru/7¢1db385
KoJIe0aHus
29 Kunematndeckoe 1 JUHaAMHAYECKOE bubmmoreka [IOK
OIMCaHue KOJIe0aTeIbHbIX IBUKEHUN https://m.edsoo.ru/87¢e9498
DHepreTuyeckoe onucanue. BeiBos
JTHMHAMHYECKOrO OIMMCaHUS
30 TapMOHHUYECKUX KOJIEOaHUI U3 X bubmmorexa TIOK
p https://m.edso0.1u/e3¢99692
SHEPTeTUYECKOTO U KHHEMATUUYECKOTO
OITHCaHMSA
Bubnuoteka LIOK
31 A a aza koneOaHui
MILTHTYSa 1 KOJCharHH https://m.edsoo.ru/7a0c439a
Ilepuon 1 yacTora KoneOaHUM.
1 [Tepuroa ManbIx cBOOOIHBIX bubnuoreka [JOK

KOJIEOAHUN MAaTEMAaTUYECKOTO
MmasiTHUKa. [lepros cBOOOTHBIX

https://m.eds00.1ru/€0399319
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https://m.edsoo.ru/8ae09b98
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Kosie0aHM MPYKUHHOIO MasiTHUKA

3aryxaromnue KojaeoaHus.

bubmnoreka IOK

33
Brinyxennsle konebanus. Pesonane https://m.edso00.ru/72¢93d09
Bubnuoteka LIOK
4 A
3 BTOKONIeOaHHS https://m.edsoo.rw/6add2644
bubnmoreka LIOK
35 Pemenne 3amau https://m.edsoo.ru/addeec71
https://m.eds00.1u/756123¢5
Ypok-koHpepeHnus "MexaHndeckue
36 KOJIcOaHUS B MY3BhIKAJIbHBIX bubnnorexa HOK
'}'I https://m.edsoo.ru/8ef587be
MHCTPYMEHTaX
O06o001menre 1 CUCTEMaTH3 A
HVI " o bubnuoreka LIOK
37 3HaHUM o TeMe "MexaHndecKue
" https://m.edsoo.ru/eb84182f
KoJIeOaHUs
18 DNEeKTpOMarHUTHbBIE KOJIeOaHUsI. bubnmnoreka [IOK
KonebaTenpHbIN KOHTYD https://m.edsoo.ru/d4adabde
®opmyina Tomcona. CBSI3b aMILIUTYIbI
39 3a I; Z KOHIGHCATOpa C aMILJIUT 0}1;1;[ bubmorera TIOK
PA A P A https://m.edsoo.1u/09319afl
CHUJIBI TOKA B KOJIEOATeTbHOM KOHTYpE
40 3aKOH COXpaHEHUs SHEPTUH B bubnmoreka I[IOK
U/1eaJIbHOM KO0JIeOaTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxarolue eKTPOMarHuTHbhIE
41 KOJ'IZ68.HI/II]; Brin peHHHe bubmorexa [OK
. YA https://m.eds00.1u/5¢668619
AIIEKTPOMArHUTHBIC KOJICOaHHs
IlepemeHnHsIi TOK. Pezuctop u
42 KOHJICHCATOP B LIEIIH IEPEMEHHOTO bubmorera TIOK
A pEH P https:/m.edsoo.rw/84836152
TOKa
43 Karymika nHIyKTUBHOCTH B LIENU bubnmnoreka [IOK
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MNEPEMCHHOI'O TOKa

https://m.edsoo.ru/cfa307af

3axoH OMa Juis JIEeKTPUUECKON LIEeTH

bubmnoreka IOK

44
[IEPEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
MouHOCTh NEPEMEHHOTO TOKA.
. bubmmoreka I[IOK
45 AMIUTUTYHOE U JIEHCTBYIOILIEE
https://m.edsoo.ru/lcac6cdc
3HAYEHUE CUJIbI TOKA M HATIPSDKCHUS
. bubnmoreka [IOK
46 Pe3onaHc B aseKTpr4eCcKOM e
https://m.edso00.ru/087506df
Bubnuoteka IIOK
47 P
CHICHHE 33731 https://m.edsoo.ru/al6836a4
Uneanbuelif Tpadchopmarop.
48 IIpon3sso CTB(Ij ne(be paqa I/Ip bubnnorexa HOK
P s > HEpeit . https://m.edso0o.1u/f97418ae
noTpeOJICHHE AIIEKTPUICCKON SHEPTHH
DKOJIOTUYECKUE PUCKH TTPU
MIPOU3BOJICTBE JIEKTPOIHEPTHUH.
49 KyneTypa ncnoab3oBaHHA bubmiorexa LIOK
YARTYP . https://m.edsoo.ru/a6f74d93
AIIEKTPOIHEPTUH B TTOBCETHEBHOMN
KA3HUA
Bubnuoreka LIOK
50 Pemenne 3ama
e et https://m.edsoo.ru/ee6677ed
bubnuoreka LIOK
51 P
clictye safad https://m.edsoo.ru/7cab59f8
O00011IeHNE U CUCTEMATHU3 AL
52 3HAHUH 0 TeMe "DJIEKT OMIaI:HI/ITHLIe bubmorexa IOK
p https://m.eds0o.ru/401024a9
KoseOanusa"
53 MexaHu4yecKkue BOJHBI. bubmuoreka I[IOK
XapakTepUCTUKU MEXaHUYECKUX BOJTH https://m.edsoo.ru/a58e109f
54 CBoliCTBa MEXaHUYECKHUX BOJH bubnuoreka LIOK
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https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKTepUCTUKH 3ByKa bubmmorexa TIOK
yit. AApariep Y https://m.eds00.ru/138b6£09
56 HNudpaszByk u yasrpazsyk. [llymosoe bubnmnoreka IIOK
3arps3HEHNUE OKPYKAIOUIEH Cpeabl https://m.eds00.1u/7380038f
57 Pemenue 3amau bubmmorexa TOK
https://m.edsoo.ru/cfd918bf
53 DJIEKTPOMAarHUTHBIE BOJIHBI. bubmmoreka I[JOK
N3nydeHue 37eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/714e5db1
DHeprus 31€KTPOMArHUTHBIX BOJIH. bubnmnoreka [IOK
59 .
CBOICTBA ANEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ikana 31eKTpOMarHUTHBIX BOJIH.
Bubnuoteka LIOK
60 [IpumeHneHmne 31eKTPOMarHUTHBIX
https://m.edsoo.ru/49belf9e
BOJIH B TEXHHUKE U OBITY
[TpuHIUIIBL PaIUOCBSI3H U
61 TeaeBuacHUA. Paguonokanms. Bbubnuoreka LIOK
DJIEKTPOMAarHUTHOE 3arpsi3HEHUE https://m.eds00.1u/9196f1 8
OKPYXKaIOIIEH CPEbI
2 KonTposnbHas pabota o Teme bubnuoreka [JOK
"KonebaHust 1 BOJTHBI" https://m.eds00.ru/4f7985a0
63 CgeT. 3aK0H MPSMOJIMHEWHOTO bubmmoteka I1IOK
pacIpoCTpaHEHUs CBETa https://m.eds00.ru/f9566406
Pemenne 3aau Ha npuMeHEHNE
. bubmmoreka LIOK
64 3aKOHa MPSIMOJIMHEIHOTO
https://m.edsoo.ru/ea32d455
pacmipocTpaHeHHs CBETa
65 Otpaxenue cBera. [Tnockoe 3epkaro. bubnmnoreka IIOK
Cdepuueckoe 3eprayio https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue cBera. AOCONIOTHBINA U bubmmoreka I1IOK
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OTHOCHTEIILHBIN ITOKa3aTelb
npenomienus. [lonHoe BHyTpeHHee
oTpaxenue. [IpeaenbHbIi yron
MOJIHOTO BHYTPEHHETO OTPAKEHUS

https://m.edsoo.ru/bc2e55¢cd

Pemenne 3aau Ha IpUMEHEHNE

bubmuoreka IIOK

67 3aKOHOB OTPAXKEHUSI U MPETOMIICHUS hitps://m.cdsoo.r/49d830a0
CBETa
Xona nyuei B mpusme. Jlucnepcust
. bubmuoreka I[IOK
68 cBeta. CIIOKHBIN cocTaB 0€I0r0 CBETA.
https://m.edsoo.ru/d8e1c3be
LBer
69 JInu3bpl. OKYCHOE PaCCTOSAHUE U bubmmoreka I[IOK
OIITHYECKAas CHUJIa JIUH3bI https://m.eds00.1u/60441359
70 [MocTpoenue n300pakeHUit B TMH3aX U bubmoreka [JOK
HUX CHCTeMax. YBeINYCHUE JIUH3HI https://m.edsoo.ru/bb53b1d5
Pemenne 3aau Ha nocrpoeHue
N bubmmoreka LIOK
71 n300paXeHUH, TOJTy4aeMbIX C
https://m.edso00.1u/5a868109
IIOMOIIIBIO JINH3
bubnmoreka LIOK
72 I'ma3 xak onruyeckast cucTreMa
https://m.edsoo.ru/ecd480a2
Pemenne 3anmau. Ilpenensl
73 o I/IMeHI/IMo)clTH re(I))M);T HYECKOHU bubmmorexa TIOK
p p https://m.edsoo.ru/cd174al0
ONTUKU
74 CKOpoCTh CBETA U METO/IBI €€ bubnmnoreka [IOK
U3MepeHUs https://m.edsoo.ru/f32aab06
bubmmoreka [IOK
75
Jlucnepeus ceera https://m.edsoo.ru/lelb6cchde
buo6 OK
76 Hutepdepenius creta mommorexa 11

https://m.edsoo.ru/5fc0c638
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KorepeHnTHble UCTOUHUKH. Y CIIOBUSA

77 HaOII0IeHN ST MAKCHUMYMOB U Buabmioreia HOK
https://m.edsoo.ru/c6416d48
MHUHHUMYMOB
bubnmoreka LIOK
78 Pewenre 3aza- https://m.edsof)l.ru/3061d62b
bubmuoreka IIOK
7 lpivenenme narepdepenium https://m.edsogru/6686db08
bubnuoreka LIOK
80 Jlupaxuns caera httDs://m.edsoEru/ 12ed04b5
8 JudpakuronHas pemeérka. YcioBue bubnmnoreka LIOK
HaOJI0ICHUS TTIAaBHBIX MAKCUMYMOB https://m.eds00.ru/f998d964
bubmmoteka [IOK
82 Pemenye sanaq https://m.edsogru/d58041 la
23 [TonepeyHOCTH CBETOBBIX BOJIH. bubmuoreka LJOK
[Tonsipuzanus ceera https://m.eds00.ru/e98901ec9
84 Penrenue 3angau bubmorexa OK
https://m.edsoo0.ru/c56¢8158
85 CBETOBBIE SIBICHUS B IPUPOJE bubmorexa TIOK
https://m.edsoo.ru/0b36363d
26 O0600111eH1Ee U CUCTeMATH3AIHS bubnmnoreka I[IOK
3HaHu# no teme "OnTuka" https://m.edso00.ru/8a14748b
%7 KonTposnbHas pabota o Teme bubnmnoreka [IOK
«OnTukay https://m.eds00.ru/82315dd4
I'paHuIIBI TPUMEHUMOCTH
28 KJIACCUYECKOW MEXaHHUKHU. 3aKOHBI bubmmoreka LIOK
3JIEKTPOJAMHAMHUKHU U MPUHIIUII https://m.edsoo.1ru/c9bd77cb
OTHOCHUTEIIbHOCTH
89 [locTynarsl cnenuanbHON TEOPUU bubnuoreka LIOK
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OTHOCHTCJIIbHOCTH

https://m.edsoo.ru/c56f05cb

IIpocTpaHCTBEHHO-BPEMEHHOMN
unTepsa. [IpeobpazoBanus JlopeHua.
VYcnoBrue NpUYUHHOCTH.

bubnuoreka LIOK

90
OTHOCHUTENTBLHOCTH OJIHOBPEMEHHOCTH. https://m.edso0o.ru/d83742bb
3ame iIeHUEe BPEMEHU U COKpAI[EHHE
JUTHHBI
91 DHeprust U UMIYJIbC PEIATUBUCTCKON bubnmnoreka [IOK
4aCcTHUILBI https://m.edsoo.ru/853a64fc
CBsI3b MACCHI C SHEPrueH u
92 HMITYJIbCOM PEISTUBUCTCKON YaCTHIIBI bubmorexa [OK
Y p HpL https://m.edso00.1u/b6258ffa
DHeprust MoKost
93 PaBHOBECHOE TEIIIOBOE M3TyUYECHHE bubmmorexa TIOK
y https://m.edsoo.ru/f54035a5
bubnuoreka [IOK
4 B
? 3axon cmemenns Buxa https://m.edsoo.ru/1¢c5ff752
95 I'unoreza M. Ilnanka o kBaHTax. bu6mmoteka [IOK
DOTOHBI https://m.edsoo.ru/a5{fa218
Bubnuoreka LIOK
06 DHEPrHsl M UMIIY TR GOTOHA https://m.edsoo.1u/7tb307ec
97 dotoapdexrt. OnbiTer A. T bubmuoreka LJOK
Cronerosa. 3akoHbl hoTordhdexTa https://m.edso0o.ru/8c68e¢5b9
VYpaBHeHue DMHIITEHA 111
" " bubnmoreka [JOK
98 dotorddexra. "KpacHas rpanuna
https://m.edsoo.ru/01ef4556
dotorddexra
99 Hasnenue cera. OnbiTol I1. H. bubmmoreka IJOK
JleGeneBa https://m.eds00.ru/64b41966
100 BonHoBBIE CBOMCTBA YaCTHI] bubmuoreka I[IOK



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966

https://m.edsoo.ru/f59cfcec

101

Bounnsl ne bpoiins. Jlnuaa BoJHBI 1e
Bpoiins u pazmepsl obnactu
JOKAJIN3alMU JBUKYIIEHUCS YaCTHIIbI

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

102 KopnyckynsipHO-BOITHOBOH Ayain3m bubmorexa [IOK
PHyCKyTAp a4 https://m.edsoo.ru/8ccab62a
103 Judpakuus >1eKTpoHOB Ha bu6moteka [JOK
KpHUCTaJLIax https://m.edsoo.ru/30dbal8¢c
Cneundurka n3MEepeHuid B MUKPOMHUPE.
104 COO?H:)I)HIGHI/IH Helz)n e eHéHH:CTepr butamorexa [OK
N pedt https://m.edsoo.ru/65783dec
['eiizenbepra
bubmmoreka LIOK
105 Pemenne rpaguuccinx sazad https://m.eds00.1u/e70195bd
N bubmuoreka I[IOK
106 Petuerne pacCrHpIx 3anad https://m.edsoo.ru/ee9b3182
KoHTponbHas paboTa 1mo Temam: Bu6 10K
noIMoTEeKa
1 " T " "K _
07 OCHOBI{C ", "OpHyCKmepHO https://m.edsoo.ru/c3de891a
BOJIHOBOM Jyasii3M
OnbITHI 10 UCCIIETOBAHUIO CTPOCHUS
108 aroma. [Inanerapnas mojaeiar aroma bubamorexa TIOK
: p A https://m.edso00.ru/312b750a
Pezepdopna
bubnuoreka LIOK
1 IT b
09 OCTynaTR bopa https://m.edsoo.ru/404dfa%a
110 Bunei ciekrpoB. CexTp ypoBHei bubnmnoreka IIOK
3HEPTUM aroMa BoIopoza https://m.edsoo.ru/cf74bl 1a
11 CHoHTaHHOE U BBIHYXJIECHHOE bu6moreka [JOK
H3JIy4YE€HHUE CBETA https://m.edso0.1u/f945d85¢
112 Jlazep bubmuoreka [JOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c

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

113

Hyxknionnas monens siapa
I'eiizenOepra-MBanenko. 3apsaa u
MaccOBO€ YUCJIO sAapa. M3oTomnsl.
PagnoakTuBHOCTH

bubnuoreka LIOK
https://m.edsoo.ru/34adas5de

114

3aKOH paJuOaKTUBHOIO pacnaja.
CBoiicTBa HOHU3UPYIOLIETO
n3nydeHus. Biousaue
PaJOaKTUBHOCTHU HA JKUBBIE
opraHusMsl. Jlosumerpus

bubmmoteka [IOK
https://m.edsoo.ru/aab98bef

115

DHeprust CBs3U HYKJIOHOB B SiIpeE.
SAnepusie cunsl. Jlegext maccsl sapa.
Anepubie peakuuu. AnepHsie
peaxtopsl. [IpobraeMb! yrpapisieMoro
TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTUYECKUE ACTIEKTHI Pa3BUTHS
AIEPHOMN SHEPTrEeTUKHU

Bubnuoreka LIOK
https://m.edsoo.ru/ff1758d0

116

Mertoapl peructpanum u

HCCJICAOBAHUA 3JICMCHTAPHBIX YaCTHUII.

@OyHaaMeHTalIbHbIE B3aUMOICHCTBUS.
baproHbl, ME30HBI U JIENITOHBEI.
[Ipencrasnenue o CraHgapTHOM
mojenu. KBapk-ritooHHast Mozieib
a/IpOHOB

bubmmoteka [IOK
https://m.edsoo.ru/lac08a5b

117

®u3uka 3a npeaenamu CraHzapTHOU
Mozenu. TéMHas Marepust U TEMHas
sHeprus. EnuHcTBO usnueckoit
KapTUHBI MUpa

bu6nmoreka LIOK
https://m.edsoo.ru/c026£d37

118

OTamnsl pa3BUTHUSA ACTPOHOMMUH.

Bbubnuoreka LIOK



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

3HaueHHUE aCTPOHOMUU

https://m.edsoo.ru/ad73e145

[TpruMeHNMOCTh 3aKOHOB (PU3HKH JIJIS
O0O0BSICHEHUS! IPUPOJIBI KOCMUYECKUX

Bubnuoteka LIOK

119
00BEKTOB. METO/1bI ACTPOHOMHUYECKUX https://m.edso00.1u/39¢44028
HCCIeI0BaHUMN
CoBpeMeHHBIC ONITHYECKUE
120 TEJIECKOIIBL, PaAUOTEIECCKOIBI bubmmorexa OK
- Pall ’ https://m.edsoo.ru/4877aale
BHEaTMOC(EepHasi aCTPOHOMHUS
Bun 3Bé3anoro neba. Co3se3ausd,
121 SIpKHeE 3BE3IBI, INTAHETHI, UX BUINMOE bubmmorexa TIOK
p Tt ’ g https://m.edsoo.ru/aac588eb
NIBIDKEHUE
Conueuynag cucteMa. CoiHIie.
122 ConHeyHas akTUBHOCTB. MICTOUYHUK bubnnorexa HOK
o https://m.eds00.1ru/22748¢eb4
sHepruu CoJIHIIA U 3BE3 ]
3BE3IbI, UX OCHOBHBIE
bubmmoreka LIOK
123 XapaxkTepucTuku. JluarpamMmma
" . " https://m.eds00.1u/42169944
CIIEKTPAJIbHBIN KJIACC — CBETUMOCTh
. bubnmoreka LIOK
124 3Be3 bl TJ1aBHOM MOCIIE0BATEILHOCTHU
https://m.edsoo.ru/b3¢cb766¢
BryTtpennee crpoeHue 3BE3 1.
125 CoBpeMeHHBIE TPECTABICHUS O bubmuoreka LJOK
MPOUCXOKAEHUU U BOToIMK CoJlHIla https://m.edsoo.ru/d09da494
1 3BE3]1. DTallbl JKU3HH 3BE3 T
Muneunsiii [IyTe — Hama ["anakTuka.
N bubmuoreka I[IOK
126 Tunsl raakTuk. Y€pHbIE IBIPHI B
https://m.edsoo.ru/7cd10a0a
s/Ipax rajJakTHK
127 Bcenennas. Paciinpenue BeenenHoM. bubmuoreka [JOK

3akon Xa06isa. Teopus bonbmioro

https://m.edsoo.ru/3dbdf0d2



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2

B3pbIBA. PenmukToBoe H3JIYy4YCHHC

128

MacmtaOHas cTtpykrypa BeeneHHoil.
Meraranakruka

bubmnoreka IOK
https://m.edsoo.ru/ce234633

129

Hepeménnbie mpobiaemMbl acTpOHOMUU

Bubnuoteka LIOK
https://m.edsoo.ru/d37d9{fe

130

DU3UYECKUN MPAKTUKYM MO TEME
"NccaenoBanue MAarHUTHOTO TTOJISt
IMOCTOSIHHBIX MarHUTOB" MM
"UccienoBaHue CBOMCTB
dbeppoMarHeTHKOB" UK
"UccnegoBanue NSHCTBHS
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM"

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

131

DU3UYECKUN MPAKTUKYM MO TEME
"N3mepenue cuibl AMriepa wiu
"N3yueHue 3aBUCMMOCTH CUJIbL
AmMriepa OT cujibl TOKA" WK
"OnpeaeneHne MarHUTHON WHTyKIIHA
Ha OCHOBE U3MepeHUs cuiibl Amnepa"

Bubnuoteka IIOK
https://m.edsoo.ru/fcae91e9

132

Pu3N4YeCKUN NMPAKTUKYM 10 TEME
"HccnenoBanue sIBICHUS
3JIEKTPOMArHUTHOM MHIYKIIMU" WITH
"OnpeneneHue UHIYKIUN BUXPEBOTO
MarHUTHOI'O Hois"

https://m.edsoo.ru/c36658da

133

PuU3NYECKUN NPAKTUKYM I10 TEME
"HccnenoBanue sIBICHUS
camouHaykuuu'" win "COoopka Moaesn
AJIEKTPOMArHUTHOTO reHepaTopa"

Bubnuoteka LIOK
https://m.edsoo0.1ru/b8{b6391

134

PuU3NYEeCKNN MPAKTUKYM I10 TEME

bu6mmoteka [IOK



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391

"N3mepeHue nepuoaa cBOOOTHBIX
KoJIe0aHU HUTSHOTO U MPY>KHHHOTO
MasITHUKOB"

https://m.edsoo0.ru/5d159d35

135

DU3UYECKUN MMPAKTUKYM M0 TEME
"[IpeoOpazoBanue SHEPTUHU B
PYXUHHOM MasTHUKe"

Bubnuoteka LIOK
https://m.edsoo.ru/a28026bd

136

PuU3N4YEeCKUN NIPAKTUKYM I10 TEME
"HccnenoBanue nepeMeHHOro TOKa
yepes M0CIIe10BATEIbHO COeIMHEHHbIE
KOHJIEHCAaTOp, KaTyLIKy U pe3uctop”
win "HccnenoBanue paboThI
UCTOYHHMKOB CBETa B LIENH
epeMEeHHOro Toka"

bubnuoreka LIOK
https://m.edso0.ru/89dc2d90

137

DU3UYECKUN MMPAKTUKYM MO TEME
"N3yueHue napaMeTpoB 3ByKOBOM
BOJIHBI"

bubnuoreka LIOK
https://m.edsoo.ru/b100661a

138

PU3NYECKUN NIPAKTUKYM I10 TEME
"M3Mmepenue nmokasaress mpesioMICHUS
crexia" umu "l[lomydyenue
U300pakeHUs B CUCTEME U3 TUIOCKOT'O
3epKaJia v JIMH3bI"

Bubnuoreka LIOK
https://m.edsoo.ru/42569¢al

139

PU3NYECKUN NTPAKTUKYM I10 TEME
"UccienoBaHue 3aBUCUMOCTH
(OKYCHOIr0 paccTOsIHUS OT BEIIECTBa
(Ha mpuMepe KUAKUX JUH3)" N
"U3mepenune (hOKYCHOTO PacCTOSTHHS
pacceuBarommx JuH3"

bu6mmoteka [IOK
https://m.eds00.1u/b879fb3f

140

PuU3NYEeCKNN MPAKTUKYM I10 TEME
"HaGirotenne nudpakimm,

bubnuoteka LIOK
https://m.edsoo.ru/8b7ac737



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737

uHTep(EepeHIUU U MOISPU3ANIN
csera"

141

PU3NYECKUN NIPAKTUKYM I10 TEME
"OnpeaeneHue UMIYJIbCa U SHEPTUU
PENATUBUCTCKUX YacTHIl (110
doTorpadusiM TPEKOB 3apSKEHHBIX
YACTHI] B MATHUTHOM I10J1e)"

Bubnuoteka LIOK
https://m.eds00.1ru/63756¢47

142

PuU3NYECKUN NIPAKTUKYM I10 TEME
"N3mepenue nocrosiHHou [nanka Ha
OCHOBe uccnenoBanus porodddpexra"
unu "VccnenoBanue 3aBUCUMOCTH
CHUJIbI TOKA Y€pe3 CBETOAUO]I OT
HanpspkeHus"

Bubnuoreka LIOK
https://m.edso0.ru/eb916182

143

DU3UYECKUN MMPAKTUKYM MO TEME
"UccnenoBanue criekTpa
pa3pekeHHOT0 aTOMAapHOTO BOJAOPOAA
W U3MepeHne nocTossHHon Punbepra"

Bubnuoreka IIOK
https://m.edsoo.ru/ec651eb8

144

PuU3NYECKNN MPAKTUKYM 110 TEME
"UccnenoBanue paaoakTUBHOTO
¢doHa ¢ ucroap30BaHUEM J03UMeTpa”
win "M3ydenue noriomeHus oera-
YacTUIl AJIIOMAHIEM"

bubnuoreka LIOK
https://m.edsoo.ru/c3dabebe

145

DU3UYECKUN MPAKTUKYM MO TEME
"HaOronenus 38é31HOT0 HeOa
HEBOOPYKEHHBIM IJIa30M C
HCITOJIb30BaHUEM KOMITBIOTEPHBIX
MPUIIOKEHUN JIJIs1 ONTPEICTICHUS
MOJI0KEHHS HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO /1aTy: OCHOBHBIE

bubmmoreka [IOK
https://m.edso0.1ru/1072021e



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

co3Be3aust CeBepHOro Nojylapus u
sapkue 38E3b1" vnn "Habmronenus B
Teneckon JIyHbl, TIIIaHEeT, TYMaHHOCTEH
1 3BE3IHBIX CKOIUIEHH"

O00011IEHNE U CUCTEMATH3ALINS
3HaHUH. Pojb GU3KMKH U aCTPOHOMUM B

. . bubmuoreka I[IOK
146 SKOHOMMYECKOM, TEXHOJOTHYECKOM,
. N https://m.edsoo.ru/ad6ddeed
COIMAJILHOM M 3TUYECKOU chepax
JICATEIIBHOCTH YelIOBEKa
O0600I1IeHHE B CHCTEMAaTH3aLuUs
147 3HaHMH. Posb 1 MecTo ¢pu3uku u bu6muoreka [JOK
aCTPOHOMMH B COBPEMEHHOM HAy4YHOI https://m.edsoo.ru/18f19f7¢c
KapTHHE MHpa
O0001IEeHNE U CUCTEMATHA3 AL
3HaHMi. Poib ¢pusndeckoil Teopun B
dbopMUpOBaHUH TIPEACTABICHUM O
148 (bU3nYECKON KapTUHE MUPA, MECTO bubmorexa [OK
. P pa, https://m.edso0o.ru/e7d4004
(¢u3nUecKoi KapTUHBI MHpa B 00IIEM
pSy COBPEMEHHBIX €CTECTBEHHO-
HayYHBIX IIPEACTABICHUIN O IPUPOIC
149 O000111eHH1E U CUCTEMATHU3 AL bubnuoreka LIOK
3HaHui no reme "Kunemaruka" https://m.edso00.ru/b032fc4b
150 O000111eH1E U CUCTEMATHU3 AL bubnuoreka LIOK
3HaHui no teme "Kunemaruka" https://m.edsoo0.1u/4e31b507
151 O06o00menre U CUCTEMAaTH3 A bubmmoreka I[IOK
3HaHu# o teme "JlmHamuka" https://m.edsoo.ru/2dfbafe5
O00011IeHNE U CUCTEMATH3ALINS
N " bubnuoreka LIOK
152 3HaHuii o teme "CraTuka TBEpAOro

Tena"

https://m.edsoo.ru/3cca482¢



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e

O000LIEeHNUE U CUCTEMATU3ALINS

bubnumoreka LIOK

153 3HaHU 10 TeMe "3aKOHBI COXpaHEHUS
" P https://m.edsoo.ru/32a4d1a0
B MEXaHUKE
O0001IEeHE U CUCTEMATHU3 AL
. " Bubnuoteka LIOK
154 3gauni o teMe "OCHOBBI
. " https://m.edsoo.ru/ed440ca8
MOJIEKYJISIPHO-KUHETUYECKOM TE€OPUH
O00011IeHNE U CUCTEMATU3 AL
155 3gaHuii mo reMme "TepMoauHaAMHKA Bubmoreia OK
P A ' https://m.eds00.ru/c63{7¢10
TemnoBrle MaIIUHEI
O0001IeHNE U CUCTEMATHU3 AN
156 3HaHU# 110 TeMe "ArperaTHble bubnmnoreka IIOK
cocTosHuA BemecTBa. Pa3oBrle https://m.edsoo.1ru/1d36b5bl
nepexonl"
O00011IeHHIE U CUCTEMATU3 AL
157 3HAHUU 10 TeMe "DIIEKTPHUIECKOE bubmiorexa OK
" P https://m.edso0.1u/3bf0def9
oJie
O0001IeHNE U CUCTEMATH3 AN
158 3HAHWUH 10 TEME "HOCTOHI{HI:I/;I Bubmuoreia IOK
. " https://m.edsoo.1u/71453ee6
ANEKTPUYECKHH TOK
O00011IeHHE U CUCTEMATU3 AL
159 3HaHUN 110 TeMe "TOKH B pa3IMUHBIX Bubmioreka LIOK
" P https://m.edsoo.ru/3d40077a
cpenax
160 O06001meHre ¥ CUCTEMAaTH3 A bubmmoreka I[IOK
3HaHuil o TeMe "MaraurHoe mose" https://m.edsoo.ru/3b4c06ac
PesepBubiii ypok. O0001IEHNE 1
161 CI/ICTIe)MaTI/BZpI/I}I 3HAHHUHU 10 TEME Bubmuorexa OK
. https://m.edso0.1u/053e2248
"DneKTpoOMarHuTHAsE UHAYKLIMS"
162 PesepBHbIit ypok. O60011eHIE U bubmuoreka [JOK



https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248

CHUCTEMATHU3ALUA 3HAHUN 10 TEME
"MexaHnueckue Kojaebanus"

https://m.edsoo.ru/d6310bfd

Pesepeublit ypok. O6001IeHNE U

bubmmoreka [IOK
163 CHUCTEMATHU3aLM 3HAHUU 10 TEME
"JJIeKTpOMAarHUTHBIE KojIeOanus" https://m.edso0.nw3e2bb3d
PesepBHrIit ypok. O6001IeHNE 1
164 CHCTEMAaTHU3AalUs 3HAHUH 110 TEME Bubnuoreka IIOK
"MexaHU4eCcKHe U NIEKTPOMArHUTHBIE https://m.edso0o.ru/96a7a2dd
BOJIHBI"
PesepBHbrit ypok. O6001IeHNE 1
bubmuoreka IIOK
165 cucTeMaTH3allus 3HAHUI 110 TEME HDIIOT H
"Orruxa” https://m.edsoo.ru/52ad1603
Pesepeublii ypok. O600IIeHNE 1
bubmmoreka I[IOK
166 CUCTEMaTH3allMs 3HAHUW 110 TEME 1
"0 CTO" https://m.edsoo.ru/5beclc65
CHOBBI
PesepsHslit ypok. O6001eHue u
167 cUcTeMaTH3allus 3HAHUI 110 TEME Etldtfn;lomga HO;; 50438
S://1M.€dS00.1u/1T/C
"KopryckynsipHO-BOJIHOBO# ayanu3m"
PeszepBHrIit ypok. O6001IeHNE U
168 CHUCTeMaTHU3alys 3HAHUU 110 TEME Bu6morexa ITOK
" " https://m.edsoo.ru/1f511654
W3UKa aToMa
Pesepsublii ypok. O60011eHNE U
169 CHCTEeMAaTH3allMs 3HAHUH 110 TEME bubmmoreka I[IOK
"®u3nka aTOMHOI0 A1pa U https://m.eds00.1ru/905¢5¢ce0
3JI€MEHTAPHBIX YacTUl"
Pesepeublit ypok. O6001IeHNE U
. bubnmmoreka [IOK
170 CHCTEeMAaTH3aIis 3HAHUH 110 TeMe 1

"DnemMeHThI acTpoPI3UKHN"

https://m.edsoo.1u/2bffb94c
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https://m.edsoo.ru/96a7a2dd
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OBIIEE KOJIMYECTBO YACOB I1O
[MTPOI'PAMME

170

16







ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
MpoBEPsSIeMOr0
pe3yJibTara

10.1

IIpoBepsiemble MpeAMeTHBIE Pe3YJIbTAaThbl 0CBOCHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrpaMMbI CPeHEro 001ero 0oOpa3oBaHus

JleMOHCTpUpOBaTh Ha IMpUMEpPAX POJIb U MecTO GU3UKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAYYHOH KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUYECKOU JIESITEIBbHOCTH JI0JIEH

10.2

Y4uuThiBaTh TPAHUIBI MPUMEHEHHS HU3YYCHHBIX (DU3UYECKHX MOJENeH:
MaTepHajbHas TOUKa, MHEpLUaIbHas cUcTeMa OTCUYETa, aOCOIOTHO TBEPAOE
TEJI0, UJCATIBHBIN Ta3; MOJEIIHN CTPOCHHUS Ta30B, KUJIKOCTEH U TBEPABIX TEl,
TOYEYHBIH ANEKTPUUYECKUH 3apsil — IPU pelIeHNH PU3NYECKuX 3a/1a4

10.3

PacnoznaBath pusudeckue siBieHUs (IPOIECCHI) M OOBIACHITH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KUHETUYECKOM TEOpUH CTPOECHHUSA
BEIIECTBA W DJIEKTPOJMHAMHUKH: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
OpsIMOJIMHEHOE JBM)KEHUE, CBOOOJHOE TaJeHUe Tell, IBUKEHHE TI0
OKPY)KHOCTH, HMHEpIMs, B3ammojeiictBue Tei; auddysus, OpoyHOBCKOE
JIBUYKEHHE, CTPOCHUE KUIKOCTEH M TBEPABIX TeJl, UI3MEHEHUE 00bEMa Tel
Opu HarpeBaHuW (OXJIAXKJCHHWH), TEIUIOBOE pPaBHOBECHE, HCIHApEHUE,
KOHJICHCAIIMS, IJIaBJICHUE, KPUCTAIIIN3AIMsl, KUTICHHUE, BIa)KHOCTh BO3/1yXa,
MOBBIIIICHUE JIABJICHUS ra3a MpU €ro HarpeBaHWM B 3aKPBITOM COCYIE, CBA3b
MEXKJy HapameTpaMy COCTOSIHUS ra3a B M30IPOLECCAX; dJIEKTPU3ALUs TEJL,
B3aMMO/JICHCTBUE 3aPsI0B

10.4

OnuceiBaTh MEXaHUYECKOE JBWIKEHHUE, UCMONB3Ys (PU3HUECKHUE BETUYHHBIL:
KOOpJMHATA, MMyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIa,
UMIYJbC Tela, KHUHETUYECKash »SHEprus, IOTEHUIUalIbHas SHEPIrus,
MeXaHuueckass paboTa, MexXaHWuYecKass MOIIHOCTh, TIPU  OIMHMCAHUU
MPaBWIbHO TPAKTOBATh (U3MUYECKUU CMBICI HUCHOJIb3YEMbIX BEJIMYMH, HX
0003HAYeHUsI W EIMHHUIBI, HAXOIUTh (OPMYIIBI, CBS3BIBAIOUINE TAHHYIO
(GU3UYECKYI0 BEIMUUHY C IPYTHMH BeTUYHHAMU

10.5

OnucelBaTh H3y4YEHHBIE TEIJIOBBIE CBOMCTBA TE€JI U TEIIOBBIE SIBICHM,
UCHOJb3Yys (pU3MUYECKUe BEJIMYMHBL: JIABJICHUE ra3a, TeMIepaTypa, CpeaHsis
KMHETUYeCKas SHEPTHUS Xa0THUYECKOI0 JBYDKEHUS MOJIEKYJL,
CpEeIHEKBaJpaTU4Hasi  CKOPOCTb  MOJEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHsISI 3Heprus, pabora rasa, Kod(QQUIMEHT MOJE3HOTO AEHCTBUS
TEIUIOBOTO JABUIraTelIsl; PU ONUCAHUM MPABUIBHO TPAKTOBATh (PU3UUECKUIL
CMBICJT HCIIOJIB3YEMbIX BEIWYMH, UX OOO03HAYEHMsS] M €AMHUIIbI, HAXOIUTh
(GopMybl, CBS3BIBAIOIIME JAHHYIO (DU3MUECKYIO BEJIWYHHY C JPYTHMH
BEJIMYMHAM

10.6

OnuchiBaTh ~ W3yYEHHBIE  AJIEKTPUYECKHE  CBOMCTBA  BellECTBA U
JNEKTPUUECKHE SBJIEHUS (IIPOLECCHI), UCHOB3YS (PU3MUECKUE BEIUYUHBL




JJIEKTPUYECKUM 3apsl, DIEKTPUYECKOE II0JIe, HAIpPsHKEHHOCTb 110714,
[IOTEHLIMAJ, Pa3HOCTh IOTEHLMAJIOB; IPHU ONMCAHUU NPABUIIBHO TPAKTOBAThH
($u3HYECKUl CMBICI UCTIOIB3YyEMbIX BEIHUMH, UX 0003HAUYECHUS U €IUHULIBL
yKa3bIBaTh (DOPMyJIbI, CBS3BIBAIOIIME JAaHHYIO (U3UYECKYIO BEIHUUHY C
JApYTUMU BEJIMYUHAMHU

10.7

aHAJTM3UPOBATh (PU3NYECKUE TPOLIECCHI U SBICHUS, UCTIONB3YS (PU3UUYECKHUE
3aKOHBl UM TPUHIUIBL: 3aKOH BcemupHoOro tsroreHus, I, II u III 3axkoHbI
HrroToHa, 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTHUH, 3aKOH COXPAaHCHHUS
UMITyJIbCA, MPUHLUUI  CYNEpPHO3ULMU CHJI, MPUHUMUII PABHOIPABUS
WHEPUUAIBHBIX CHUCTEM OTCUETa; MOJIEKYJIIPHO-KHHETHUYECKYI0 TEOPHIO
CTPOCHHUSI BEUIECTBAa, Tra30BbI€ 3aKOHBI, CBSI3b CpPEIHEH KHHETHUYECKON
SHEPTrUU TEIJIOBOTO JBIKEHUS MOJIEKYNI C aOCONIOTHOW TeMmepaTypoid,
NEPBbII 33aKOH TEPMOJMHAMHUKHU; 3aKOH COXPAHEHHS DIEKTPUYECKOIrO
3apsga, 3akoH KyroHa; mpu 3TOM pa3inyath CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTUYeCKOe BBIPAKECHHE M YCIOBUS (TPaHMIIBI, 0OIACTH)
PUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC TPUHIUIBI JIEHCTBUS MalluH, OpUOOPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3juyaTh yCJOBUA HMX  0€30MacHOro
WCIIOJIb30BaHUSI B TOBCEAHEBHOM )XU3HU

10.9

BBITIONHATE KCMIEPUMEHTH TI0 UCCIICJIOBAHHUIO (DU3UYECKUX SIBICHUH U
MPOIIECCOB C UCTIOIB30BAHUEM IMPSMBIX M KOCBEHHBIX H3MEPEHUIL; IPU 3TOM
dbopmyIHupoBaTh MpodieMy (3a7avy) U THIOTE3y YU4eOHOTO SKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIII0KEHHOTO 000pYyI0BAHUS, TIPOBOIUTE OIBIT
U GOPMYJIUPOBATH BHIBOIBI

10.10

OC}’IIICCTBJISITI) HpSIMBIe U KOCBCHHBEIC I/I3M€peHI/IH (1)I/IBI/II-I€CKI/IX BCJINYHMH,
OpU 3TOM BBIOMPATh ONTUMAIBHBIA CIOCOO U3MEPEHUS U HUCIOJIB30BaTh
M3BECTHBIE METObI OLIEHKH MOTPEITHOCTEN U3MEPEHUI

10.11

HccnenoBaTh 3aBUCHUMOCTH  MEXIy (PUINYECKUMH BEIMYMHAMHU C
WCIIOJb30BAHAEM INPSIMBIX HW3MEPEHMI; NIPU O3TOM KOHCTPYHMpPOBAaThb
YCTaHOBKY, (DUKCHpOBaTh  pe3yJbTaThl  IOJYYEHHOH  3aBUCHMOCTH
¢u3MUECKUX BENMYUH B BUAEC TaOiHIl M TpapuUKOB, AeNaTh BBIBOABI IO
pe3yJibTaTaM UCCIIEJOBAHUS

10.12

Cobroath npasmiia 6€30MacHOro TPya MPH MPOBEICHUN UCCIICJOBAHUH B
pamMKax  y4eOHOTO  DKCIEpPUMEHTa,  y4eOHO-MCCIEAOBATEIBCKOW |
MPOEKTHOM JESATENbHOCTH C UCTIOIb30BaHUEM U3MEPHUTENBHBIX YCTPOICTB U
1a00paTOPHOTO 00OPYAOBAHUS

10.13

PemaTte pacu€rHple 3a7aud C SIBHO 3aJaHHOM (U3MYECKOW MOJENBIO,
UCIIONBb3Yys (U3NYECKHE 3aKOHBI M MPUHIIUIIBI;, HA OCHOBE aHaJIM3a yCIOBUS
3a7aud BBIOUpaATh (QU3MUECKYIO MOJEIb, BBIACIATH (PHU3UUYECKHE BEIHMUMUHBI
u Qopmynbl, HeOOXOAMMBIE Ui €€ pelIeHUs, MPOBOAUTH PACUETHl U
OIICHUBATH PEATLHOCTH TOJIYYSHHOTO 3HAYCHHS (PU3UYECKON BEITMIUHBI

10.14

Pemars Ka4eCTBEHHbIE 3aJa4u: BBICTPaNBaTh JIOTUYECKU
HENPOTUBOPEYMBYIO LEMOYKY PACCYKIACHUNH C OIMOpPOM Ha HU3YUYEHHbIE




3aKOHbI, 3dKOHOMCPHOCTHU U (I)I/IBI/I‘IGCKI/IG SABJICHUA

10.15

Hcnonp3oBaTh  mpu  pelleHMH  y4yeOHBIX  3aJad  COBPEMEHHBIE
UHPOpPMAIIMOHHbIE ~ TEXHOJIOTMHM  JUIi  [OMCKA, CTPYKTypUpPOBaHMUS,
UHTEpPIpeTallMd W MPEeACTaBIeHUs Yy4yeOHOW U Hay4HO-IOIYJISIPHOH
uHpOpMAIMH, TOJYYEHHOH W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECCKH
AHAJIM3UPOBATh MOIYYaeMY0 HHPOPMALIHIO

10.16

[IpuBOANTE MpUMEPHI BKJIA1a POCCUMCKUX U 3apyOeKHBIX yUEHBIX-(PHU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE IPOLIECCOB OKPYKAIOUIET0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

HMcnonp30BaTh TEOPETHYECKUE 3HAHMS 10 (DU3UKE B IMOBCETHEBHOM JKH3HU
st obecrieyeHust 0E30MAaCHOCTH TpU  OOpamieHun ¢ npudbopaMu U
TEXHUYECKUMH YCTPOWCTBAMH, JUISi COXPAHEHUS 37J0POBbS U COOJIIOJICHHS
HOPM 9KOJIOTUYECKOT0 OBEICHHS B OKPYIKAIOILIEH cpe/ie

10.18

PaGorate B Tpymnme C BBIMOJHEHHUEM PA3IUYHBIX COIMAJIBHBIX POJIEH,
MJIAHUPOBATh Pa0OTy T'PYIIIBI, PAIIMOHATILHO PACIIPECIISITh 00S3aHHOCTH U
MJIAHUPOBAaTh JICSITEIbBHOCTh B HECTAHJAPTHBIX CHUTYaIMsIX, aJeKBATHO
OLICHUBATh BKJAJ KaXJIOr0 W3 YYaCTHUKOB TPYINIBl B peEIICHUE
paccmarpuBaeMoi mpooIEMbI

11 KIIACC

Kon
NMPoBEePSIEMOro
pe3yJabTara

11.1

IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTeJIbHOM MPOrpaMMbI CpPeJHero 00uero 00pa3oBaHus

JleMOHCTpUpOBaTh Ha MpUMEpPaX Posib U MecTO GU3UKU B (HOPMUPOBAHHUU
COBPEMEHHOW HAy4YHON KapTHHBI MHpPA, B PA3BUTHH COBPEMEHHON TEXHUKH
U TEXHOJOTHH, B MPAKTUYECKON NEATEIBbHOCTH JIOJIEH, UEJIOCTHOCTh M
€IMHCTBO (PU3UYECKON KapTUHBI MUpa

11.2

Y4uuThIBaTh TpaHUIBl MPUMEHEHHS H3YYCHHBIX (U3MUYECKUX MOJIeIeH:
TOYEUYHBIM DJIEKTPUYECKUM 3apsl, SACpHAas MOJCNb aroMa, HYKJIOHHas
MoOJIeJIb ATOMHOTO si/ipa IpU peleHnH (PU3NYEeCKUX 3a1a4

11.3

PacnosnaBath Qusnueckue siBjaeHUs (IIPOIECCh) U OOBSICHATH MX HA OCHOBE
3aKOHOB DJIEKTPOJAMHAMHKM W KBAaHTOBOM (PUM3HMKH: 3JIEKTpUYEcKas
IPOBOJUMOCTb, TEIMJIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JEHCTBUS
TOKa, B3aUMO/JICHCTBHE MarHUTOB, JEKTPOMarHUTHas UHAYKLNS, AeHCTBHE
MarHWTHOTO TIONISi HA TIPOBOJHHK C TOKOM W JBIDKYIIHMHCS 3apsig,
3JIEKTPOMAarHUTHBIE KoJeOaHus U BOJIHBI, IpSIMOJIMHEIHOE
pacrpocTpaHeHUe CBeTa, OTpaKeHHe, TMpesjoMieHue, uHTepdepeHus,
Tudpakiys U HoJaspu3alus cBeTa, AUCIEpPCUst cBeTa, (POTOIIEKTPUUECKUI
apdext (dhoTodrddekrt), cBeTOBOE AaBleHNE, BOSHUKHOBEHUE JTHHEHYATOrO
CIIeKTpa  aroMa  BOAOPOJa,  €CTECTBEHHass M  HMCKYCCTBEHHas




pPaarnOaKTUBHOCTDb

11.4

OnuceiBaTh HN3YUYCHHBIC CBOIiCcTBa BCIIECTBa (BHCKTpI/I‘ICCKI/Ie, MAarHmMTHBIC,
ONTHYECKHE, DIEKTPUYECKYI0 TMPOBOJUMOCTh PA3IMYHBIX Cpel) U
JJICKTPOMArHUTHBIE ~ SIBJICHUSA  (MPOIECCHI), HCMONB3ys  (pu3nueckue
BEJIMYMHBL: JICKTPUYUCCKUH 3apsil, CUJIa TOKA, SJICKTPUISCKOE HAIPSHKCHHE,
ANEKTPUYECKOE COIMPOTUBICHHE, pa3HocTh moreHimanos, JJC, pabota
TOKa, WHIYKIUS MarHUTHOTO Toyisi, cwia Awmmepa, cwia JlopeHia,
WHAYKTUBHOCTDb KAaTYIOKHW, SOHCPrusd SJICKTPUYCCKOrO U MarHUTHOIO HOJ'ICfI,
NEepHoJ M YacToTa KoyieOaHW B KoieOaTeJIbHOM KOHTYpE, 3apsii U CHIla
TOKa B TIpoIlecCe TapMOHHYECKUX O3JICKTPOMATrHUTHBIX KOJIeOaHUH,
(GOKyCHOE pacCTOSHHE W ONTHWYEeCKas CHJla JIMH3BI; IPU OIHCAHUH
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUN CMBICT HCIONb3YEMbIX BEIMYHMH, HX
0003HAYCHUsI M CJWHUIBL, YKa3biBaTh ()OPMYJIbI, CBS3BIBAIONINE TAHHYIO
(U3UYECKYI0 BEIMUUHY C IPYTMMH BEITUYHMHAMU

11.5

OnuceiBaTh HM3yYEHHBIE KBAaHTOBBIC SIBICHUS U THPOLECCHI, HCIOIB3YS
¢u3nyecKre BEIUYHHBI: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJH, JJIMHA BOJIHEI
U YacToTa CBETa, PHEPIrUs W MMIYJIbC (OTOHA, MEpUOoJ MOIypacnaja,
SHEpPrusi CBA3M ATOMHBIX S/€p; NPU OINUCAHUM MPABUIBHO TPAKTOBATh
(¢u3HYeCKUiA CMBICT UCTIOIB3YEMBIX BEIMYMH, UX 0003HAYCHHUS U €TUHHIIBL
yKa3bIBaTh (DOPMyJibl, CBA3BIBAIOIIME JaHHYIO (U3UYECKYIO BEIMUYUHY C
JPYTUMH BETMYNHAMU, BEIYUCIIAT 3HAaUeHHE (U3NYECKON BETUUYHHBI

11.6

AHanM3upoBaTh GU3MUECKHUE POLIECCH U SBICHUS, HCIIONb3Ys (QU3HYECKHE
3aKOHBl W TPHHOUMBL: 3akoH OMa, 3aKOHBI TIOCJIEJIOBATEIILHOTO U
napajuleIbHOr0 COSMHEHHUS IPOBOIHUKOB, 3akoH J[xoymnst — JleHna, 3akoH
3NMEKTPOMATHUTHON MHIYKIWH, 3aKOH NPSIMOJMHEHHOr0 PacripoCTPaHEHHS]
CBETa, 3aKOHBI OTPAKCHHS CBETA, 3aKOHBI TPEJIOMIICHHSI CBETA, YPaBHEHHUE
OunnmreHa s Qorodddexra, 3aKOH COXPAaHCHHs] HHEPruu, 3aKOH
COXPaHEHHsI UMITyJIbCa, 3aKOH COXPaHEHUs AIEKTPUUYECKOTO 3apsija, 3aKOH
COXpaHEHHUs] MAacCOBOTO YHCJa, MOCTynaThl bopa, 3aKOH paguoakTHBHOTO
pacmaja; Nmpu 3TOM pa3iMyaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro
MaTeMaTU4eckoe  BBIpAKEHHME W YCJoBUS  (TpaHUIBl,  00JIACTH)
HPUMEHUMOCTH

11.7

OnpenensiTe HampaBleHHE BEKTOpa MHIYKIWM MAarHUTHOTO  TOJS
MIPOBOJIHUKA C TOKOM, CHJIbI AMmriepa u cuiibl JIopeHia

11.8

CTpouTh M OMHUCHIBATH W300paKEHHUE, CO3aBaEMOE IIJIOCKUM 3EpKaJioM,
TOHKOMW JIMH30H

11.9

Brimonaars OKCIICPUMCHTBI IO HCCICOOBAHHIO (1)I/I3I/I‘~I€CKI/IX SIBJICHUU "
MPOIIECCOB C UCTIOIB30BAaHUEM IMPSMBIX M KOCBEHHBIX H3MEPEHUIL; IPU 3TOM
dbopmynupoBaTh MpodseMy (3aavy) U THIOTE3y YU4eOHOTO IKCIIEPUMEHTA,
coOMpaTh yCTAaHOBKY U3 IMPEIOKEHHOTO 000pYyI0BAHUS, TIPOBOIUTE OIBIT
U GOpPMYITHPOBATH BBIBO/IBI

11.10

OCyIJ_IeCTBJISITB OpsAMBIC U KOCBCHHBIC HM3MCPCHUSA (bH?)H‘lCCKHX BCJINYHH,
IIpu 3TOM BBI6I/IpaTB OIITHMAJIbHEINA CIIOCO0 H3MEPCHUA W HCIIOJb30BATh




U3BECTHBIC METO/Ibl OLIEHKHU IIOTPEIIHOCTEH U3MEPEHUM

11.11

HccnenoBaTh 3aBUCUMOCTH (U3WYECKHX BEJIMYMH C HCIIOJIB30BAHHEM
OpSMBIX U3MEPEHMH; IPU 3TOM KOHCTPYMPOBAaTh YCTaHOBKY, (DMKCHPOBAThH
pe3ynbTaThl IMOTYYEHHOH 3aBUCHUMOCTH (DM3MYECKMX BEJIMYMH B BHJE
TaOIuI 1 rpaduKoB, AETIaTh BEIBOBI 110 pe3yJIbTaTaM UCCIeA0BaHMS

11.12

ColmrofaTh npasuiia 0€301aCHOTO TPY/Aa IIPH MPOBEJICHUN UCCIIEIOBAaHUHN B
pamMkax  y4eOHOro  SKCHEpHUMEHTa, y4eOHO-HCCIENOBATENbCKOH U
MPOCKTHOM JICSITEIbHOCTH C MCIIOJIB30BAaHUEM U3MEPHUTEIBHBIX YCTPONCTB H
71a060paTOpHOro 000PYAOBaHUS

11.13

Pematrs pacu€rHbie 3amauM ¢ SIBHO 3aJaHHON (DU3UYECKONW MOJECIIBIO,
UCTIOJNIb3YSI (PU3UUYECKUE 3aKOHBI U TIPUHITUIIBL, HA OCHOBE aHAJIN3a YCIIOBHS
3a71aud BBIOUpaATh (U3MUYECKYIO MOJEIb, BBIACIATh (PU3UUYECKHIE BEIHMUMHBI
u GopMyJbl, HEOOXOAMMBIC A €€ pEeIICHUs, MPOBOAWTH PACUEThl U
OILICHUBATH peaJII)HOCTB HOJIy‘-IeHHOI‘O 3HAUYCHUA (i)PBPI‘-ICCKOﬁ BCJIINMYHHBI

11.14

Pematn Ka4YC€CTBCHHBIC 3aJa4du: BBICTPAanNBaTb JJOTHUYECKHU
HCTIPOTUBOPCYNBYIO T CIOYKY paCCY)K,Z[CHI/Iﬁ C OHOpOﬁ Ha WU3Y4YCHHBLIC
3aKOHbI, 3aKOHOMEPHOCTHU U (bI/ISI/I‘{eCKI/Ie SABJICHUSA

11.15

Hcnonp3oBaTh  Opu  pelIeHMM  Y4eOHBIX  3aJay  COBPEMEHHBIE
UH(OPMALIMOHHBIE  TEXHOJOTMU Ui  TIOUCKA, CTPYKTYypHUPOBaHM,
UHTEpHpETallMM M TpPEACTaBIEHUs YYeOHOM U  HAyYHO-IOIYJISIPHOU
uHpOpMAIMM, MOJYYEHHOM U3 pa3jIMYHBIX HCTOYHHUKOB; KPUTHUYECKH
aHaJIM3UPOBATH MOJyYaeMyr0 HH)OPMALIHIO

11.16

OOBSICHATH TNPUHIUIBI JAEUCTBUS MAaIlUH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB; paszinyaTh YCIOBUS HX O€30MacHOrO0 WCIOJIb30BAaHUS B
MTOBCEAHEBHOM )KU3HU

11.17

[IpuBOANTH MpUMEPHI BKJIAIa POCCHMCKUX U 3apyOeKHBIX yUEHBIX-(PH3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE IPOLIECCOB OKPYKAIOLUIEro MHpa, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonp30BaTh TEOpEeTHYECKHE 3HAHUS MO (U3HMKE B TOBCEAHEBHOU KU3HU
uis  obecrieyeHuss 0O€30MacHOCTH MpH  obOpalieHud ¢ npubopamu U
TEXHUYECKUMH yCTPOICTBaMH, JJIsl COXPAHEHHUS 3J0POBbS U COOIIOACHUSA
HOPM 3KOJIOTHYECKOTO TIOBEICHUS B OKpY KAIOIIel cpelie

11.19

PaGoraTe B TpyIIe ¢ BBINOJHCHHEM pa3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATH PpabOTy TPYIIIEI, PAIIMOHAIBHO PAaCIpeIesaTh 00SI3aHHOCTH U
IJIaHUPOBATh ACATCIIBHOCTL B HCCTAHAAPTHBIX CUTYALUAX, aAACKBATHO
OLICHMWBATh BKJIAJ K&KIOTO W3 YYaCTHUKOB TPYNIbl B pEIICHUC
paccMmarpuBaeMoi pooIEMbI




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

10 KITIACC

Kon Koa nposepsiemoro

pa3aejia JIEMEHTa

IIpoBepsiemMble 3JIeMEHTHI CO/IeP:KAHUS

OU3NKA U METOJbI HAYYHOI'O ITO3HAHUA

1.1

®uszuka — Hayka o mnpupozae. Hayudnble MeTonsl
IIO3HAHUs OKPY’Karolero mupa. Poib sxciepuMenra
U TEOpHUH B IMpOLECCE MO3HAHHUS IPUPOJBL.
DKCIEepUMEHT B (hU3HKe

1.2

MopenupoBaHue br3UYecKux SABJICHUI u
npoueccoB. Hayunple runore3sl. ®Puznueckue
3aKOHBl W TeOpuu. [paHuLBl NPUMEHUMOCTH
¢u3uueckux 3akoHOB. lIpWHUKI COOTBETCTBHUSL.
Pore u wmecto ¢m3uku B QopMHpOBaHHH
COBPEMEHHOM  HAay4yHOM  KapTMHBl MHpa, B
MPAKTUYECKOUN ESATEIBbHOCTH JI0ACH

MEXAHHUKA

#i#HPari#KUHEMATHUKA

2.1.1

Mexannueckoe — aBwkeHue.  OTHOCUTENBHOCTH
MexaHu4yeckoro JpikeHus. Cucrema orcuéra.
Tpaekropus

[lepememienue, CKOpoCTh (CpelHsii  CKOPOCTb,
MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepUAIbHOU
TOYKH, UX MPOEKIUHU HA OCH CUCTEMBbI KOOpIHMHAT.
CrioxeHue nepeMereHnil U CJI0KEHUE CKOPOCTEN

2.1

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJUHEHHOE
IBUKeHue. ['papuku  3aBUCUMOCTH  KOOpAMHAT,
CKOPOCTH, YCKOpEHHUs, IyTH U [epeMEeIICHUs
MaTepHabHOM TOYKH OT BpEMEHU

CBoOoiHOE TIajieHne. Y CKOpeHHUe CBOOOTHOTO
MMaJgeHus

Kpuonuneitnoe JIBU>KEHUE. PaBHomMepHOE
JIBIDKEHHE MAaTEepHAIbHOM TOYKH IO OKPYKHOCTH.
YrioBas CKOpOCTb, JUHEWHAsA CKOPOCTh. [lepuon u
yactora. LleHTpocTpeMuTeIbHOE YCKOPEHUE

TexHnueckue YCTPOﬁCTBaZ CIIMAOMCETpP, ABUIKCHUC
CHaps10B, OCITHBIC U pPEMCHHEIC IEpCaavn

[Ipaktudeckue paborel. lM3MmepeHne MrHOBEHHOU
ckopoctu. MccienoBaHue COOTHOIIEHUS MEXAY




IIyTSMHU, PO ICHHBIMU TEJIOM 3a
NOCJIeJOBaTEIbHBIE PaBHBIC NPOMEKYTKH BPEMEHH
IIPU PABHOYCKOPEHHOM [BMKEHWH C Ha4daJIbHOU
CKOPOCTBIO, PaBHOW HyJ0. M3yyeHue IBUKECHUS
[IapHKa B BA3KOW KMIKOCTH. V3ydeHHe ABMKCHUS
Tena, OpOoIIeHHOT0 TOPU30HTAIBHO

2.2

###Parf## JMHAMUKA

2.2.1

[Ipunmun otHocutenbHocTH [ammnes. IlepBbrit
3akoH HeroroHa. IHepLmanpHbIE CHCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHiun cyneprno3uiuu Cui

223

Btopoii 3akon HeroTOHA AJ1s1 MaTepuaibHOM TOYKH B
uHepuuanbHoil cucteme orcuéra (MCO). Tperuit
3aKoH HproTOHA A1 MarepuasbHbIX TOUEK

224

3akOoH BceMUpHOro TsroteHus. Cuna TsDKECTH.
[lepBas kocMHuueckast ckopocTh. Bec tena

2.2.5

Cuna ynpyrocru. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe TtpeHue. Cuwiia TpeHUsS
CKOJIbBXKEHMs U cuia TpeHus nokos. Koadduuuenrt
TpeHus. Cuiia CONpOTUBIICHUS MPU JIBUKEHUM Tela
B )KMJIKOCTH WJIM ra3e

2.2.7

HOCTyHaTeHBHOe n BpalaTCIbHOC JBHMOXKCHUC
abCoJIIOTHO TBEPIOTO Tea

2.2.8

MOMEHT CHuJIbI OTHOCUTEIBHO OCH BpAILIECHUA.
[Ineyo cuibl. YcioBUsl paBHOBECHS TBEPJIOTO Teja B
14(6(0)

229

TexHuyeckne ycTpoucTBa: MOJUNUITHUKY, IBUKECHUE
HCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[Ipaktuueckue paboTel. W3yueHune ABMKEHUS
Opycka Mo HAKJIOHHOHM IUIOCKOCTH TOJ JEHCTBHEM
HECKOJIbKUX cwil. MccnenoBaHue 3aBUCUMOCTH CHII
YIOPYrOCTH, BO3HUKAWOIMX B jAehopMupyemoit
MPYXXUHE U PE3MHOBOM 0O0pa3Ile, OT BEJIMYHUHBI UX
nedopmanuu. MccnemoBanue ycloBUH paBHOBECHS
TBEPOIO TEJa, UMEIOIIETO OCh BPALLIEHUS

23

#iHPart##3AKOHBI COXPAHEHUA B MEXAHUKE

23.1

Nmmynse MaTepUAIbHON  TOYKH, CHUCTEMBI
MaTepHaIbHbIX TOYEK. VIMITyIbC CHIIBI U U3MEHEHHUE
UMITyJIbCa TEJa

232

3akoH coxpaHeHus umnyibsca B MCO. PeaktuBHOE
JIBIKEHUE

233

Pa6ora cuisl




234

MOIIHOCTE CHUJIBI

2.3.5

Kunernueckass »5sHeprus MaTEpUAIBHOM TOUKH.
Teopemao KUHETUYECKON SHEPTUU

2.3.6

[TorennmaneHas >Heprus. [loTeHIManbHAasT SHEPTHUSL
YIpyTo nehOpMHUPOBAHHON MPY>KHHBI.
[ToreHnmaibHas SHEPTUS Tea BOJM3H TTOBEPXHOCTH
SemMin

2.3.7

HOTCHI_[I/IaJIbHBIC 1 HCIIOTCHIIUAJIbHBIC CHJIBI. CBSISB
paboThl HEMOTEHIMAIBHBIX CHJI C H3MEHEHHUEM
MEXaHUYECKOW DJHEPruM CHUCTEMbl TeJl. 3aKOH
COXpaHeHI/IH MGX&HI/I‘ICCKOf/'I 3HCpI‘I/II/I

238

Ynpyrue v Heynpyrue CTOJIKHOBEHUS

239

TexHuueckue  yCTpOMCTBa:  JBUIKEHHE  pakeT,
BOZOMET, KOIIEP, IPYKUHHBIN [TACTOJIECT

2.3.10

[TpakTryeckue padborsl. M3yueHue cBsi3u ckopocTeit
Tea mpu HeynmpyroMm ynape. MccienoBaHue cBs3M
paboThl CWJIBI C HW3MEHEHMEM MEeXaHHM4eCKOn
SHEpPruu Teja

MOJIEKYJIIPHAA ®U3UKA U TEPMOJANHAMUKA

3.1

#i#Par###OCHOBBI MOJIEKY JIIPHO-KMHETUYECKOM TEOPUU

3.1.1

OcHoBHBIE IIOJIO’KEHHUS MOJIEKYJISIPHO-
KUHETHUYECKOM TEOpUHU. BpOYHOBCKOE JBUIKECHHE.
Juddysus. Xapakrep IBHKEHUS U B3aUMOICHCTBUS
4aCTHL] BEIECTBA

Monenu CTpOeHHsI Ta30B, JKUIKOCTEH W TBEPMBIX
Tedl U OOBICHEHWE CBOWMCTB BEIECTBA HA OCHOBE
3TUX MOJIEJIEN

Macca MOJIEKYJI. Komungecrso BEILECTBA.
IToctrosiHHas ABoraapo

TemnoBoe  paBHOBecue. Temmeparypa u €€
u3Mepenue. [llkana temneparyp Lenbcus

MO,I[CJ'H:» nacaJbHOIro rasa. OcHOBHOE YpaBHCHHC
MOJ'IGKy.]'I?IpHO-KI/IHCTI/I‘IGCKOI\/II TCOPHUU HUACAIIBHOTO
rasa

AOcomoTHas TeMrepaTypa Kak Mepa CpeaHei
KMHETUYECKONM SHEpPIUU TEIUIOBOTO  JIBUKEHUS
yactul rasza. lllkamna temneparyp KeiarBuna

Vpapuenue Kianeitpona — MeHneneeBa. 3akoH
JlanpTOHA

["a30BbIe 3aK0HBI. M30Mmponiecchl B HaeaaIbHOM ras3e ¢
IIOCTOSSHHBIM KOJIMYECTBOM BE€IICCTBA. I/I3OTepMa,




u30xopa, u3odapa

TexHUYeCKHe yCTPOICTBA: TEPMOMETP, OapoMeTp

3.1.10

[TpakTrueckue padotel. M3MepeHne Macchl BO3ayxa
B KJIacCHOM komHate. MccrnenoBaHue 3aBUCHUMOCTH
MEXAYy IapaMeTpaMH COCTOSHMS pPa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOJIMHAMUWKH

3.2.1

TepmoanHnamuyeckas cHucTema. BuyTpennsis
SHEPrusl TEPMOJUHAMUYECKONW CUCTEMBI U CIIOCOOBI
€€ U3MCHEHUS

322

KomnyectBo Temnorsl M pabota. BHyTpeHHSS
SHEPIHs OJHOATOMHOI'O HI€AJILHOIO Ta3a

3.23

Bunsl TeTUIONepe/1aun: TETUIONPOBOIHOCT,
KOHBEKIMS, U3JIydeHHe. TemIo€MKocTh Tena.
VYnaenpHast  TEINIOEMKOCTHL  BemiecTBa.  Pacuér
KOJIMYECTBa TETUIOTHI MTPH TEIJIoNepeaaye

3.24

IlepBblii  3akOH TepmoauMHaMHMKH. IIpumeHeHue
IIEPBOr0 3aKOHA TEPMOAMHAMMKHU K H30MPOLIECCAM.
I'paduueckast unTepiperanus paboThl rasa

3.2.5

TenmoBele MAallIiHBI. [TpuHIUTIBI IeWCTBUS
TeroBelXx MamuH. [IpeoOpa3oBaHusi SHEpPruu B
TermoBblXx MamwuHaX. KoadduimeHT mnone3Horo

nevictBus (manee — KI1J]) rerutoBoit Mmammabl. [ukn
Kapno u ero KIIJ|

3.2.6

Bropoit 3akoH Tepmomunamuku. HeobpatumocThb
MPOLECCOB B IMpUpOAE. TemIoBble IBUTaTENM.
DKOJOTHYEeCKUE MPOOIEMbI TETIOIHEPT€TUKH

3.2.7

TexHu4eckre yCTpOMCTBA: JABUIaTElb BHYTPEHHETO
cropanwsi, ObITOBOM XOJIOAMIBHUK, KOHIUIOHED

3.2.8

[Ipaktuveckue paboTel. WM3mepenue yaenbHOU

TEINIOEMKOCTH

3.3

#itPar#H##AI'PEI ATHBIE COCTOSAHUA BEILIECBA. ®A30BbIE

INEPEXO/IbI

3.3.1

[TapooOpa3zoBanue u KoHjieHcanus. McmapeHue u
KHIIGHUE. YJIelbHas TeIuioTa MapooOpa3oBaHUsl.
3aBHCUMOCTE TEMIICPATYPhI KUIICHUA OT AaBJICHUA

332

AGCOIOTHAs M OTHOCUTEIbHAS BIaKHOCTh BO3/IyXa.
Hacwpimennsiii nap

333

TBépnoe Tteno. Kpucrammueckue u amopdHbIe
Tesa. AHU30TPONUsl CBOMCTB KpucTauioB. JKuukue

KpuCTaJUIbI. COBpeMeHHLIe MaTcpualibl




[InaBieHue u Kpucrammmsauus. Y IejibHas TEIUIoTa

334
miasneHust. Cyoaumanus
3.35 VYpaBHeHHUE TEIUIOBOro GanaHca
Texnuueckue yCTpoiicTBa: TUTPOMETD "
336 IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUHM MOIYUECHHUS
o COBPEMEHHBIX ~ MaTepHalioB, B TOM  YHCIIC
HAaHOMAaTepHUajoB, U HAHOTEXHOJIOTHH
337 [Mpaktnueckue paboTsl. M3MepeHne BIAKHOCTH
o BO3/yXa
4 SJIEKTPOANHAMUKA
#i#HParfi## I JIEKTPOCTATHUKA
411 OnekTpuzanus Tela. OJeKTpuueckud 3apsa. [lBa
BUJIa JIEKTPUYECKUX 3apSAA0B
4.1.2 IIpoBOJHUKY, TUIIEKTPUKHU U MOIYIIPOBOAHUKH
4.13 3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsaaa
4.14 B3aunmonelictBue 3apsaa0B. 3akoH Kynona
DNeKTpUIECcKoe ToJe. HanpsokéHHocTb
4.1.5 anekTpuueckoro noss. [lpuHnun cynepno3unun.
JIuHMN HanPsAKEHHOCTHU SIEKTPUUYECKOTO OIS
416 PabGota cuil ANIEKTPOCTATUYECKOrO oJIsl.
o [Morenmuan. Pa3HOCTh MOTEHIIHAIOB
4.1 [IpoBOAHMKM W  JUINEKTPUKH B  IOCTOSIHHOM
4.1.7 ANEKTPUUYECKOM noJie. Jusnextpuueckas
IIPOHULIAEMOCTb
OnektpoéMkocTb. KoHaeHcaTop. DIeKTpOEMKOCTH
4.1.8 IJIOCKOTO KOHJEHCATOpa. JHEpPrus 3aps>KEHHOTO
KOHJIeHCcaTopa
TexHuueckue yCTpoiicTBa: AIIEKTPOCKOTI,
419 AIIEKTPOMETD, ANIEKTPOCTaTHYECKAS 3aluTa,
o 3a3eMJIEHME  DJIEKTPONpUOOpOB,  KOHJEHCATOp,
KCEpOKC, CTPYHHBIN MPUHTEP
41.10 [IpakTHueckue paboTHI. N3mepenue
o 3IEKTPOEMKOCTH KOHEHCATOPA
HH#HPar###TIOCTOSIHHBIN SJIEKTPUUECKUMI TOK. TOKU B PA3JIMYHbBIX
CPEJAX
VYcnosus CyILlECTBOBaHUS IIOCTOSIHHOTO
421 ANeKTpUYecKoro Toka. Mcrounuku Toka. Cuiia Toka.
4.2 ITocTOSHHBIN TOK
422 Hanpsioxenue. 3akon Oma 1j1d yyacTka 1enu
423 DneKTpudecKoe COIIPOTHBIICHUE. VY nenbHoE

COIIPOTHUBJICHUEC BCUICCTBA




424

HOCHGI[OB&TGHLHOG, napaujicjibHOC, CMCHIAHHOC
COCANHCHUC ITPOBOAHHUKOB

4.2.5

PaGora snekrpudeckoro Toka. 3akoH JDkoyms —
Jlenna

4.2.6

MoniHOCTh SJICKTPHYCCKOI'0 TOKa

4.2.7

anekTpoaBwkymas cwia (mamee — DJC) wm
BHYTPCHHEE CONPOTHBICHUE HCTOYHMKA TOKa.
3akoH Oma JUTSt MOJTHOU (3aMKHYTOIN)
aNeKTpUYIecKoi nenu. KopoTkoe 3ambIkaHue

4.2.8

DNEeKTpOHHAs MPOBOJUMOCTH TBEPIBIX METAJUIOB.
3aBUCUMOCTb  CONPOTHMBIICHHS  METAJUIOB  OT
temriepatypsl. CBEpXIpOBOIUMOCTD

429

OnekTpuyeckuit Tok B Bakyyme. CBoiicTBa
AJIEKTPOHHBIX IIyUKOB

4.2.10

[TonynpoBoguuku. CoOcTBeHHass W IpPUMECHAsS
IIPOBOAMMOCTD IOJXYNpPOBOAHUKOB. (CBOMCTBa p-n
nepexoza. [omynmpoBoIHUKOBBIE TPHUOOPHI

4.2.11

DIIEKTPUUYECKUI TOK B AIEKTPOJIUTAX.
DIIEKTPOJIMTHYECKAS TUCCOIUAINA. DIIEKTPOIU3

4.2.12

DNeKTprUecKuil TOK B Ta3zax. CaMOCTOSTENbHBIA U
HECAMOCTOSTEIbHBIN  pa3psn. PasnuuyHble TUIBI
CaMOCTOATEIBHOr0 paspsaga. Moinnus. [lnazma

4.2.13

TexHuueckue ycTpoucTBa: aMIEpPMETP, BOJIBTMETP,
peocTar, HICTOYHUKH TOKa, JIEKTPOHArpeBaTelbHbIE
puOOpHI, ANIEKTPOOCBETUTEIIbHBIE puOOpHI,
TEPMOMETpP COINPOTUBIIEHUS, BaKyyMHBIM JHOJ,
TEPMUCTOPHI U (b oTOpE3UCTOPHI,
MOJIyIPOBOJIHUKOBBIN TMOJI, TaJlbBaHUKA

4.2.14

[IpakTrnueckue paboTel. M3ydeHue cMelIaHHOTO
COEIUHEHMSI PE3UCTOPOB.

N3mepenne OJIC wuCTOYHMKAa TOKa M €T0
BHYTPEHHETO COIIPOTHBIICHHUSL. HaGnronenue
JIIEKTPOIH3a

11 KIIACC

Kon
pa3zjaena

4

Koanposepsiemoro

3JIEMEHTAa

HpOBepﬂeMble JIEMEHTHI COACPKRAHUS

SJIEKTPOANMHAMUKA

4.3

##HPari#MAT HUTHOE ITOJIE. SJIEKTPOMATI'HUTHASA MHAYKIMA




IlocTosHHbBIE MAarHHUTEL. BsaumonaeiictBue

4.3.1 MOCTOSTHHBIX MarHUTOB
MaruutHoe noJsie. BEKTOp MarHuTHOM MHAYKLIHHU.

439 [Ipunmun cynepno3unuu. JIMHUM MarHUTHOM
nHAyKuuK. KapTruHa JIMHUKA MarHUTHOM MHAYKLIHA
I10JIs1 HOCTOSIHHBIX MarHUTOB
MarnuTHoe mnoje NpoBOJAHMKA ¢ TOKOM. Kapruna
JUHUN TIONSI JJIMHHOTO TMPSMOTO IMPOBOJHHKA U

433 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJAHMKA, KATYIIKH C
TokoM. OmbiT  Opcrepga.  BzaumopeiicTBue
MIPOBOJAHHUKOB C TOKOM

434 Cuna Amnepa, €€ MOAyJIb U HaIllpaBJICHUE
Cuna JlopeHuma, €€ MOAydb U HalpaBlCHUE.

435 JIBrkeHre 3apsHKeHHOW YacTUIBl B OJHOPOIHOM
MarHuTHoM mose. Padota cubl Jlopenna

4.3.6 SIBneHue 1EKTPOMarHUTHON UHIYKIIUU

4.3.7 [ToTOoK BEKTOpa MarHUTHON MHAYKIIMHU

4338 OJIC  wuHAOyKIuU. 3aKOH  AJIEKTPOMarHUTHOM

o unayknun dapages

Buxpesoe snekTpudeckoe nosue. IJIC nHIyKmm B

4.3.9 IIPOBOJHMKE, JIBUKYILIEMCS IIOCTYNAaTeIbHO B
OJIHOPOJTHOM MarHMTHOM TI0JIe

4.3.10 [IpaBuno Jlenna

4311 NupyktuBHOCTh. fBnenue camounaykuuu. DC

o CaMOMHIYKIIUU

4.3.12 DHeprus MarHuTHOTO MOJIsl KaTYIIKH C TOKOM

4.3.13 DNEeKTpPOMAarHUTHOE 110JIE
TexXHUYEeCKHEe yCTPOMCTBA: NMOCTOSHHBIE MAarHUThI,

4.3.14 ANEKTPOMArHUTHI, IEKTPOJIBUTaTEb, YCKOPHUTEIN
AJIEMEHTAPHBIX YaCTHI], MHAYKIIMOHHAS TIeYb
[IpakTuyeckue paboThl. l3ydeHwne MarHUTHOTO
MOJIsl KaTylKu ¢ TOKoM. MccnenoBanue nercTBUA

4.3.15 IIOCTOSSHHOI'O MAarHWTa Ha paMKy C TOKOM.
HccnenoBanue  siBIE€HUS  DJIEKTPOMArHUTHOM
WHIYKITUT

5 KOJIEBAHIM A U BOJIHbBI
###Part#H#MEXAHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
KoneodarenpHas cucrema. CBOOOIHBIE KOJIEOAHUS.
5.1 5.1.1 Mapmonnueckue konebanusi. Ilepwon, uwactora,

amIuuTya 1 daza KouebaHui

5.12 [IpyxvHHBI MassTHUK. MaTeMaTUYECKUM MASITHUK




5.1.3

YpaBHeHue FapMOHUYECKUX KOJIeOaHuH.
Kunematnueckoem  ITUHAMHUYECKOE  OINHCAHUE
KO0JIE0ATEILHOTO ABHKEHUS

[IpeBpamienne 5SHepruM NOpH  TAPMOHUYECKHX
KoneOanmsax. CBsM3b  aMIUIMTYIBl  KOJIeOaHUiA
MCXOJHOM BEJIMYMHBI C aMIUIUTyAaMH KOJaeOaHWii
€€ CKOpPOCTH U YCKOPEHUSI

5.1.5

KonebaTenpHbIii KOHTYD. CBoOo1HBIE
JJIGKTPOMArHUTHBIE KOJICOAHWS B HWICATBHOM
KoJebaTeTbHOM  KOHTYype. AHAJIOTHSI — MEXIy
MEXaHUYCCKHUMU u AJIEKTPOMATHUTHBIMH
konebanusmu. ®opmyna Tomcona

5.1.6

3aKOH COXpaHEHHS JHEPTUM B  HUCAIHHOM
KoJIeOaTeIbHOM KOHTYpE

5.1.7

BriHyX1€HHBIE MEXaHUYECKHE KOJICOaHusl.
Pe3onanc. Pe3oHaHcHas kpuBas. BbIHyXIeHHBIE
3JIEKTPOMArHUTHBIE KOJIEOaHUsL.

5.1.8

Ilepemennslii Tok. CHHYCOMIAIBHBINA TEPEMEHHBIN
TOK.

5.1.9

MoOnHOCT, NEPEMEHHOTO TOKa. AMIUIMTYAHOE U
HeﬁCTBYIOMGC 3HAUYCHHUC CUJIBI TOKA U HaHpﬂ)KeI—H/Iﬂ

5.1.10

Tpanchopmarop. IlpomsBomcTBo, mepenada u
notpebaeHmne IIEKTPUYECKON DHEPTUHU.
OKOJIOTUYECKHE  PUCKM  TpPU  NPOU3BOACTBE
EKTPUYECKON SHEpIuu. Kynerypa
HCII0JIb30BaHUS 3JIEKTPOIHEPIUU B ITOBCEIHEBHON
KU3HU

5.1.11

Texnuyeckue YCTPOMCTBA: ceiicmorpad,
IEKTPUYECKUN 3BOHOK, JINHUH dJIEKTponepenad

5.1.12

[IpakTuueckue paboTHhL. HccnenoBanue
3aBUCUMOCTH NEpHO/ia MajbIX KoJieOaHuii rpy3a Ha
HUTA OT JUIMHBI HUTH W Macchl Trpysa.
HccnenoBanue mnepeMeHHOro TOKAa B IENU U3
MOCJIEIOBATENILHO COEIMHEHHBIX KOHJEHCATOPa,
KaTyILIKU U pe3ucTopa

5.2

##HPartt#MEXAHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

MexaHnuueckue BOJIHBI, YyCJIOBUA
591 pacmpocTpaHeHusI. [epuon. CkopocTb
pacripocTpaHeHHs U JJIMHA BOJIHBI. [lonepeynslie u
IMPOAOJbHBIC BOJIHBL
599 ###Par###t  Uuartepdepenmus  u  audpaxnys

MEXaHHNYCCKHUX BOJIH




523

3Byk. CkopocTh 3ByKa. ['poMkocTh 3ByKa. Bricora
ToHa. TeMOp 3ByKa

524

ONEKTPOMAarHUTHBIE BOJHBL. YCJIOBUS HU3JIy4YEHUs
IEKTPOMAarHUTHBIX BOJIH. B3aumuas opueHTanus
BEeKTOPOB E, B ¥ v B 2JIEKTPOMarHUTHON BOJIHE B
BaKyyMe

525

CBolicTBa AJIEKTPOMAarHUTHBIX BOJIH: OTPa)XCHHUE,
MpeJIOMIICHHUE, noJsipU3anus, TG paKIus,
unteppepenusa. CKOpPOCTh 3IEKTPOMArHUTHBIX
BOJIH

5.2.6

[llxkana sneKTpOMAarHUTHBIX BOJH. IIpuMeHeHne
3JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

5.2.7

[IpuHuunel  paguocBsA3W U TEJIEBUJICHUSL
Paagnonokanus. DJIEKTpOMArHUTHOE 3arpsi3HEHUE
OKpYKarollen cpeapl

5.2.8

TexHuueckne YCTPOWCTBA: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJIBTPa3BYKOBas IUAarHOCTHKA B
TEXHUKE WM MEIWIMHE, pajnap, pPaJuoONpUEMHUK,
TEJICBU30p, aHTeHHa, TejedoH, CBY-neun

53

##Par##OIITUKA

5.3.1

[IpsimonuHeitHOe  pacmpocTpaHEHHWE CBeTa B
oaHOpoaHOM cpene. JIyu cBeTa

532

Orpaxkenne cBeTa. 3aKOHbI OTPa)XEHHUsI CBETA.
[TocTpoenue n300paskeHuit B INIOCKOM 3epKasie

533

Hpel'IOMJ'IeHI/Ie cBeTa. 3aKOHBI MMpEJIOMJIICHUA CBETA.
AOCOIIIOTHEII ITOKa3aTeNb IIPCIIOMJICHUA

534

[lonnoe BHyTpeHHee otpaxeHue. IIpenesbHbIT
YTOJI IIOJIHOTO BHYTPEHHETO OTPAKEHUS

535

[[chepcm[ cBera. CIIOKHBIN cOCTaB 0EJIOro cBeTa.

[set

53.6

CoOuparomue U pacceuBaroliue JMH3bL. ToHKas
nuH3a. QOKYyCHOE PacCTOSTHUE M ONTHYECKasl CHIIA
ToHKOW JsmH3bl. llocTpoeHune wu3o0paxkeHuit B
coOMpaloUINX U paccenBaromX JuH3ax. Popmyna
TOHKOH NUH3LI. YBeIWdeHNE, JaBacMoe JIMH30H1

5.3.7

[Ipenenst IIPUMEHUMOCTH reOMETPHUYECKON
ONTHUKH

53.8

WnTepdepennns ceeta. KorepeHTHbIE HICTOUYHHKHU.
Ycenosus HaOIIOACHUS MaKCHMYMOB u
MUHHMYMOB B HHTEPQEPEHIIMOHHOW KapTHUHE OT
JIBYX CUH(a3HbIX KOT€PEHTHBIX UCTOYHHUKOB




HNudpakuus csera. JludpakumonHas pemérka.
VYcnoBue HaOMIOACHUS TJIABHBIX MaKCUMYMOB IIPH

3:3.9 MaJeHMd  MOHOXPOMATHYECKOro  CBeTa  Ha
TG PaKIIMOHHYIO PEETKY
5.3.10 [Tonspuzauus ceera
Texnuueckue YCTPOMCTBA: OYKH, aIyna,
5311 ¢doroanmapar, MPOEKIIUOHHBIN amnmnapar,
o MHUKPOCKOI, TEJECKON, BOJIOKOHHAs  OITHKA,
i paKkIMOHHAs PEHIETKA, TIOJISPOU]]
[IpakTudeckue paboTwl. M3mepenue mokazarens
5312 MIPEITOMIICHHUS. HccnenoBanue CBOWCTB

H306pa)KeHPII>i B JIMH3aX. Ha6J'IIOIIeHI/Ie AUCTICpCHUN
CBETa

RJIEMEHTBI CTIELITUAJIBHOM TEOPMU OTHOCUTEJIBHOCTU

6.1

I'panu1st IPUMEHUMOCTH KJIaCCUYECKOM
MexaHuKHU. [locTynarsl TEOpUH OTHOCUTENBHOCTH:
MHBAapUaHTHOCTb MOAYJISl CKOPOCTHM CBETa B
BaKyyMe, IPUHIIUI OTHOCUTENFHOCTH DHHIITeHHA

6.2

OTHOCUTEIBHOCTD OJIHOBPEMEHHOCTH.
3ame ieHre BpEMEHHU U COKpAIleHNE JUTUHBI

6.3

DHEprus U UMITYJILC CBOOOTHON YaCTHUIIbI

6.4

CBsi3b  MacChl € DJHEpruel W  UMIYJIbCOM
CBOOOJTHOM YaCTHIBI. DHEPTUsl MOKOS CBOOOTHOM
YJaCTUIIbI

KBAHTOBAS ®U3UKA

7.1

HHPar###JIEMEHTBI KBAHTOBOM OIITHUKHA

7.1.1

®otonbl. @opmyna Ilnanka CBsBU SHEprum
¢oTOHA C ero 4YacToTOW. DHEpruss M HUMITYJIC
¢dboToHa

7.1.2

OtkpeiTHe U uccnenoBanue Gorodddexra. OnbIThI
A.I'. CtoneroBa. 3akonbl ¢pororddexra

7.1.3

VYpaBHenue DitHmreiiHa ans  pororddexra.
«Kpacnas rpanuna» poroapdexra

7.1.4

HaBnenue cera. OnbiTel I1L.H. JleGenena

7.1.5

XUMHUYECKOE NEUCTBUE CBETA

7.1.6

Texauueckue yCTpOICTBA: (hoTO3EMEHT,
(dhoTomaTuuk, coHeYHas1 Oarapesi, CBETOIUO

7.2

CTPOEHHME ATOMA

7.2.1

Monenbs atoma Tomcona. OnbiTel Pezepdopaa mo
UCCIIe0BaHUIO CTPOeHUs aroma. [InanerapHas
MO/IeJIb aTOMa




7.2.2

Iloctynarel bopa. M3mydenue u MOIJIOLIEHUE
(OTOHOB MpH MEpPEexoJe aToMa C OJHOTO YPOBHA
sHepruu Ha Apyrou. Buael cnekrpoB. CrekTp
YPOBHEM 3HEPTUMU aTOMa BOJOPOJIa

7.2.3

BousiHoBbie cBolicTBa yactull. Bosabl ne bBpoitns.
Kopnyckynsipao-BonHoBoi ayanu3m. Jludpaxims
ANEKTPOHOB Ha KpUCTAJIaxX

7.2.4

CrioHTaHHOE M BBIHYXKJIEHHOE  U3IIyYCHHE.
YcTpolicTBO U PUHIUI PpabOTHI Ja3epa

7.2.5

TexHn4ecKkne YCTPOMCTBA: CHEKTPAJbHBIN aHAIU3
(ciexTpockon), 1a3ep, KBAHTOBBIM KOMIIBIOTED

7.2.6

[IpakTuueckue paboThI. HaGmonenue
JMHEHYaToro cnekTpa

7.3

ATOMHOE A/PO

7.3.1

Mertozsl Ha0JII0IeHUS u perucrpanuu
JIEMEHTAPHBIX YaCTHL]

7.3.2

OtkpeiTHe paanoakTuBHOCTU. OnbITH Pesepdopaa
[0  ONpPEIEJICHHIO COCTaBa  paJMOaKTHBHOIO
m3nyuyenus. CpoiictBa anbga-, Oera-, ramma-
U3Ny4YeHus. BimsiHue painoakTUBHOCTH Ha KHMBbIC
OpraHu3MBbl

7.3.3

OtkpbiTHEe TpOTOHA U HeWTpoHa. HyknoHHas
Mozenb siapa [eizenbepra — MBaHenko. 3apsin
sapa. MaccoBoe yuciio siapa. M3ororsl

7.3.4

Anbda-pacnag. DJIEKTPOHHBIH ¥ TIO3UTPOHHBIA
Oera-pacma. ['amma-u3ryueHue. 3aKkoH
PaaMOaKTUBHOTO pacrajia

7.3.5

DOHeprus CBA3M HYKJIOHOB B sipe. SIaepHble CUJIBL
Jledekr macchl siipa

7.3.6

Snepubie peakiuu. JleneHue u CUHTES sAEp

7.3.7

Snepubiii  peaktop. TepMmosiiepHBIA  CUHTE3.
[IpoGrieMbl 1 NEPCHEKTUBBI SAAEPHON SHEPTETHKU.
DKOJIOTUYECKUE ACTIEKTHI AEPHON SHEPIEeTUKU

7.3.8

DOnemeHTapHble 4YacTUIbl. OTKPBITHE MO3UTPOHA.
@dyHnaMeHTalIbHbIe B3aUMOCHCTBUS

7.3.9

TexHuyeckue yCTpoOWCTBa: JO3UMETP, Kamepa
Bunbcona, sinepHbiit peaktop, aToMHast 6om0a

7.3.10

IIpakTuueckue paborbl. MccienoBaHue TpeKkoB
gacTull (110 roToBbIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3UKHU

8.1

Bun 3Bé3mHoro neba. Co3Be3ausi, sipkue 3BE3bI,




IIJIaHEThI, UX BUAUMOC IBUKCHHC

8.2

Conneunas cuctema. [lmaHersl 3eMHON TpyMNIbL
[InaHeThI-TUTaHTBl U UX CIYTHUKH, KapJIMKOBBIC
mwiaHeTsl. Manble Terra CoTHEYHOU CUCTEMEI

8.3

Comnne, ¢otochepa u armochepa. ComHeuHas
AKTUBHOCTbH

8.4

UcTtounuk sueprun CosiHLa U 3BE3]T

8.5

3BE3/IbI, UX OCHOBHBIC XapaKTEPHUCTUKU: Macca,
CBETHUMOCTD, panuyc, TeMIieparypa, 170,
B3aUMOCBsI3b. /lnarpamma «CneKTpajibHbIN KJlacc —
CBETHUMOCTEY. 3BE3 bl IJIaBHOH
IOCJICIOBATCILHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTbY JUIS 3BE3]] rJIaBHOM
MOCJICJOBATEILHOCTH

8.6

H#i##Par###BuyTpeHHee CTpPOEHHE 3BE3 L.
CoBpeMeHHbIE TPEACTABICHUS O MPOUCXOXKICHUN
u 3Botonuu CostHIA U 3BE31. DTallbl )KU3HU 3BE3 ]

8.7

Mneunsiii [lyts — Hama [Manaktuka. CrimpanbHast
CTpyKTypa l'anakTuku, pacnpeneneHue 3B€31, ra3a
n neuii. [lonoxenune wm nBuxkenne ConHia B
lNanaxruke. [1nockas u cepuueckas moacUCTEMBI
lanakruku

8.8

Tunsl ramaktuk. PaavoranakTukn ©W KBas3apbl
UYeEpHble IbIPHI B sIAPAX TAIAKTUK

8.9

Bcenennas. Pacmupenue BceenenHoll.  3akoH
Xa0b6uma. Pa36eranne ramaktuk. Bo3pact u paamnyc
Bcenennoii, teopust bosbmoro B3psiBa. Mopenb
«ropsuer Beenennoin». PenukroBoe usnyueHue

8.10

Macmtabnas CTpYyKTYypa Bcenennon.
MeTaranakruka. Hepeménnpie po0JIeMbl
aCTPOHOMMH




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOOBaAHUSA

IIpoBepsiemble TpeOOBaHUSA K IPEeAMETHBIM pe3yJibTaTaM OCBOCHHS
OCHOBHOI1 00pa30BaTeIbLHON MPOrpaMMbl CpeIHEro 001ero
o0pa3zoBaHus

CdopmMupoBaHHOCTh YMEHMH paclo3HaBaThb (QU3UYECKUE SBICHUS

(porieccrl) U OOBSACHSTH UX HA OCHOBE M3yUYCHHBIX 3aKOHOB

BJIaI[GHI/Ie OCHOBOIIOJIararommumMumn (I)I/I3I/I‘-I€CKI/IMI/I IIOHATUAMU n

BEJIMYMHAMHU, XapAKTEPU3YIOUIMMH (PU3UUYECKHE TPOLIECCHI

ChopMHpPOBAaHHOCTh YMEHHW TPHUMEHSTh 3aKOHBI KJIACCHYECKOM
MEXaHHKH, MOJIEKYJISIPHOM bu3uku u TEPMOJIMHAMUKH,
ANEKTPOJMHAMUKY, KBAaHTOBOW (DM3MKM U1 aHanu3a U OOBSICHEHUS
SBJICHUN MHUKpPOMHpA, MAKpOMHpa U MeraMupa, pa3iuyaTh YCIIOBHS
(TpaHuIBI, 00JIACTH) MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB, IIOHUMATh
BceoOmuii xapakrep (yHAAMEHTaJIbHBIX 3aKOHOB U OTPaAaHUYEHHOCTH
UCTIONIb30BAHMSl YaCTHBIX 3aKOHOB; aHAJIM3UPOBaTh (U3MUECKUE
IOPOLECChl,  HCIONB3YySl  OCHOBHBIE  MOJIOKEHHUSA, 3aKOHBI U

3aKOHOMCPHOCTH

CpopMHpPOBAaHHOCTh yMEHHUS pPa3IUYaTh YCIOBUS MPUMEHUMOCTH

MoJenell PU3NIECKUX TeN U TPOIIECCOB (SBICHUN)

CdopmMupoBaHHOCTh YMEHHsI pelIaTh pacyE€THhIE 3aJaddl C SIBHO
3aJJaHHON U HESBHO 3a/IaHHONW (DPM3MYECKON MOJENbI0: Ha OCHOBaHUU
aHajM3a YCJOBHsI BbIOMpaTh (U3MYECKHE MOJENH, OTBEYAIOIINe
TpeOOBaHUAM 33/1a4H, TPUMEHSTH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTHU
U mocTynarbl  (QU3UYECKUX  TEOPHUH  TpU  UCTIOJIB30BAaHUHU
MaTeMaTH4YeCKUX METOJIOB PEIIEHUsS 3a/ay, MPOBOJUTH PacyEThl HA
OCHOBaHMM WMEIOIIUXCS JaHHBIX, AaHAIM3UPOBATH PE3YIbTaThl H
KOPPEKTUPOBaTh  METOJABI  pEIIEHHUS ¢  Yy4€TOM  MOJYyYEHHBIX

pe3yJIbTaToB

PemaTp xauecTBeHHbIE 3a/lauM, TpeOyIOUIUE MPUMEHEHUS 3HAHUN U3
pa3HBIX pa3/ieioB IIKOJBHOTO Kypca (U3MKH, a TaKKe HHTerpanuu
3HAHUM W3 JPyruxX TNpeAMETOB €CTECTBEHHOHAYYHOTO IIMKJIA:
BBICTPAWBATh JIOTUYECKYIO IIEMOYKY PACCY)KACHUM € OMOpod Ha

HN3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (bl/ISI/ILIeCKI/IC SABJICHHUA




Bnanenue OCHOBHBIMH METOJaMHU HAay4HOI'O MO3HAHUS,
WCIONB3yeMbIMH B (DHM3WKE: TMPOBOAWTH TMPSMbIE M KOCBEHHBIE
U3MepeHus (U3UYECKUX BEJIMYWH, BBIOMpAsl ONTHUMAJBHBIN CHOCO0
MU3MEPEHUSI U MCIOJb3Yysl U3BECTHBIE METOJbI OLECHKH IOrPELIHOCTEN
U3MEPEHUI, MTPOBOAUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3HUECKUX
BEJIMYMH C HCIOJB30BAHWEM TMPSAMBIX HW3MEPEHHH, OOBICHATH
MIOJTyYEHHBIC PEe3YJIBTATHI, UCTIONB3Ys (PU3UYECKHE TEOPUH, 3aKOHBI H
MOHSITHS, M JIeJaTh BBIBOJBI; COOIOIAThH MpaBmiia 0E30MacHOTO Tpyaa
MIpU MIPOBEACHUM UCCJIEJIOBAaHHUI B paMKax y4eOHOTO SKCIEPUMEHTA U
y4eOHO-HCCNEe0BAaTENbCKOW  JESTEIbHOCTU € UCMOJIb30BaHUEM
IUPPOBBIX  M3MEPUTEIBHBIX  YCTPOMCTB W JIaDOpaTopHOTO

000opyI0BaHUS

ChopMupOBaHHOCT, ~ YMEHMH  aHaJIW3UpPOBaTh U OLICHUBATh
HOCTIeICTBUS OBITOBOIM M NIPOM3BOJICTBEHHON JIEATEIILHOCTH YEeJIOBEKa,
CBSI3aHHOM ¢ (DU3MYECKMMHM TPOLECCaMH, C MO3UIUI IKOIOTHYECKOMH
0e30macHOCTY; [IPEICTaBICHUN 0 palMOHAIILHOM
IIPUPOJOIOJIB30BAaHUM, A  TaKkKe  pPasyMHOM  MCIOJIB30BAHUU
JOCTUKCHUN HAyKd M TEXHOJOTMHM JUIS JAJIBHEHIIETO pPa3BUTHUSA

4eJI0BEYECKOro 00IIeCTBa

OBnazieHue pa3MYHBIMU  criocobamMu  paboTel ¢ wHpoOpMamuen
(GU3MYECKOTO  COJCPXKAHHUS C  HCIIOJIB30BAHHEM  COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJIOTUH, pa3BUTHE YMEHUW KPHUTUYECKOTO

dHaJIn3a U OOCHKHU OOCTOBCPHOCTHU HOquaCMOﬁ I/IH(l)OpMaI_[I/II/I
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ChopMupoBaHHOCTH ~ yMEHHW  HPHUMEHSATH  OCHOBOIIOJATAIOIIHE
ACTPOHOMHUYECKHE TIOHSATHUS, TCOPHUH U 3aKOHBI [UIS aHalu3a W
00BsICHEHUST (PU3UYECKUX MPOILIECCOB, MPOUCXOJAMIUX HA 3BE3IaX, B
3BE3MHBIX CHCTEMaxX, B MEXKTaJaKTHUYECKOH cpenue; JBMKCHHS

HeOECHBIX T€J, PBOJIIOLMHU 3BE311 U Beenennoit




INEPEYEHbDB 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
11O PU3UKE

Ko
8 Kon

pasnena/r IIpoBepsiemMblii JJ1IEMEHT COIEPKAHUS
3J1eMeHTa
eMbI

1 MEXAHHUKA
1.1 KMHEMATUKA

MexaHn4eckoe JABHIXXCHHUC. OTHOCUTEIIFHOCTD

MEXaHHNYCCKOI'O ABUXKCHU . Cucrema orcuéra

MaTepHaJlea;I TOYKa.

Eé€ paniryc-BeKTop:
Flt)=(xlr) Wr ) z(z)),

TpaeKTopILs,

IepeMEIIcHIIE:

Ar =r1(ty)—7(t)) =1, —11 =
= (Ax, Ay, Az),

Iy TE.
CrosxeHIe IepeMeleHHil:

Ay =4, +4

CkopocTh MaTepuagbHON TOUKH:

__AF
L= —
At

—=(v,,.02).

Ar—s{

Ax ,
1.1.3 U, =—L =X, aHANOIMYHO v, =y, V.=,
At e

CIoeHIe CKOpPOCTell: o, =0, + 0, -

Brruucnenune nepemMenienys U MyTH MaTepUuaibHON TOUKH

MIPH MPSMOJIMHEWHOM JIBUYKEHUH BJIOJIb OCH X IO rpaduky




3aBUCUMOCTH Vx(t)

. . Av _,
T5';r(ZI'Ill:l[J'EHIIE MAaTEPHAIBHOII TOYKIL: a = —L =U, F
r—=0

At
1.1.4
Au o, .
a,=—=| =(u,)'. aHaNOIM4HO a, = (v, ', a.=(v.
R 4 FYA o ' B )
PaBHOMEpHOE PSAMONIMHENHOE IBUKECHUE:
x(t) = xo + Voxt
x(?)
0
_l’_
1.1.5

ox

Vy(t) — vox = const

Q)




Ox

const

PaBHOYCKOpEHHOE IIPSIMOJIMHEHOE JBUKECHUE:

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

-

U;.T - U_ll.'c = zﬂ.‘r [IJ _Il]

HPII IBILKESHINI B O[THOM HAIIPABICHHI IIVIE S5 = —

Ly A

CBoboaHoe nageHue. Y cKopeHne CBOOOAHOTO MaeHUS.

Vi

Yo °

Q Xo ";—

JIBukeHue tena, OpOIIEHHOTO MO YTIIOM 0 K TOPH30HTY:




[.‘k‘{f} =X, +U,f=x +tU,cosa-f

£ . 2
V(I =y, Uyt + g—‘} =V, T U,sina- I—STT

v.(t)=v,, +gf=v,sina—gr

=0

=—g=const

{U;- (t)=uv, =v,cosa
Ex
g

1

KpuBonuneiinoe nuxenue. JIBimxkeHne MarepuaibHON
TOYKH 10 OKPYKHOCTH.
VYrnoBas v JIMHEHHAs] CKOPOCTb TOUKH:

v = wR

wR
[Ipu paBHOMEPHOM JIBUKEHHH TOUYKHU 110 OKPYKHOCTH

w=—= 21V
T

2w




2o
. lleHTpOCTpeMHUTETHFHOE YCKOPEHUE TOUKHU:

e = - = w?R

nc

R
. [lonHoe yckopeHue MaTepuaabHOM TOUKU

Teépnoe Teno. [loctynarenbHoe U BpalaTeibHOE

119 JIBUKEHUE TBEPAOTO Teja
1.2 JIMHAMUKA
Nuepumaneusie  cucrtembl  orcu€ra. llepBeiil  3akoH
t21 Herorona. [IpuHuun orHocurensHocTH ["anuines
1.2.2 Macca Tena. IInoTHOCTE BemiecTBa:




<[ 3

hS)

Cuna. IIpuHuun cynepno3uinuy CUI:

- - -

FpaBHo,aeﬁCTB =F +F+..

paBHOJEHCTB

1.2.3




1.2.4

Bropoii 3akon HetoToHa: 1is marepuanbHoit Touku B ICO

>
>

F, = may




Ap = FAt

1.2.5

A
p
F
At
npu
F = const
F
const
—
Flj! F 21

Tpetnit 3akoH HproTOHA 117151 MaTepHaIbHBIX TOYEK:

-

Fip; = —=Fy
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1.2.6

3aKoH BCCMHUPHOI'0 TArOTCHUA: CUJIbI MPHUTHKCHUA MCKIY

TOYCYHBIMU MaCCaMU pPaBHBI




Cuita TSKECTH. I_IeHTp TSOKECTH TeJla. 3aBUCHMMOCTL CHJIBI

TSDKECTH OT BBICOTHEL h HaZl TIIOBCPXHOCTHIO IIJIAHCTHI

pamuycom RO:
_ GMm
" Ro +h)?

mg

(R
0

+
h)

GMm




Cuna ynpyrocru. 3akoH ['yka:
F, = —kx

F
1.2.7 '
—kx
Cuna tpenus. Cyxoe TpeHue.
Cuia TpeHusl CKOJIbKEHHUSL:
Frp = uN
F
™
UN
1.2.8
Cuna TpeHus MoKos:
Frp < uN
F

P

IN




Koadpdunment rpenus

JlaBnenwue:
Fy
=7
p
S
1.2.9
F
1
1.3 CTATHUKA
t
F
MOMEHT CHJIBI OTHOCUTENIBHO OCH BpAILECHUS:
M| = Fl, rae | — mieuo cuibl
F
1.3.1
F
OTHOCUTEJIBHO  OCH, Tmpoxoasmied yepe3 Touky O
NEPIEeHIUKYISPHO PUCYHKY
1.3.2 IenTp macc Tena. LleHTp Macc cucTeMbl MaTepHaIbHBIX




TOYCK:

>

Tm.

- -

_ mnr + m2T2+...
my +m2+




B onHOpoaHOM moJie TSKECTH

(g = const)




const)

LOEHTP MacC TCJja COBIMAAACT C €I0 HEHTPOM TAXKCCTHU

VYcnosus paBHoBecus TBEpaoro Tena B UCO:

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

1.3.3 - ~
|F+Fy+...=0
#HHHPar#t#
3akon Ilackana
1.34

JaBnenue B xuakoctu, nokosueics B UCO:

p =po + pgh
p
#itHPart# | P
1.3.5
0
_|_
pgh
3akoH Apxumena:
FApx = lPBbITeCH
F
HHHPar###
1.3.6

Apx




BBITECH

€CJIM TeJI0 U KUAKOCTh nokosaTcs B UCO, o

FApX = P9 Vsuirecn

Apx

pgV

BBITCCH

VYcnoBue m1aBaHus TEN

1.4

3AKOHbI COXPAHEHUNA B MEXAHUKE

HHHParH#
1.4.1

NMriynbsc MaTepuanbHOM TOYKHU:

p=mv




NMIysbC cuCTEMBI TEN:

p=p1 +p2t...

P

P

HHHPart !
142

_|_




3aKOH U3MCHECHHMSI M COXPAHEHUS MMITYJIbCA:
B UCO

- -

Ap = A(pl + | +.. ) = FlBHeu.[HAt + FZBHeHJHAt+' -

A
p
A(
HithParfH
p
1.4.3
1
+




1 BHEIIH

At

2BHEIIH

At

B UCO , eciiu

Ap = A(py +pa+...




, €CITH

- -

FlBHeLLIH + FZBHemH+- .




1 BHEIIH

2BHEIH

0
PeaKTI/IBHOC JBUXXCHUC
F
HHHP AT AF X
1.4.4 PaGora cuibl Ha MaIOM MepeMeTeHUH:
;1=|P:|-|,if|-c05 a=F,-Ax
«
1.4.5 D

MOIHOCTE CUJIEL:

CCJIM 3a BPCM:




At

At

pa60Ta CHJIBI U3MCHSCTCS Ha , TO MOIIIHOCTDH CHJIbI

p=
At Ar—

=F-p-cosa

1.4.6

Kunerndyeckas OHCPIruAa MaTCpHaHBHOﬁ TOYKH:

2m

EKI/IH -

pZ

:2m




3aK0H N3MEHEHHS KHHETHYECKOM OHCPruu CUCTCMbI

MaTepuanbHbIX Touek: B UICO AExkun = Al + A2 + ...

HOTCHHI/IaHLHaﬂ OHCPIrusi:
JJIA IIOTCHIUAJIBHBIX CHUJI

Az = E1n0TeHu - EZHOTeHu_= AEHOTeHu
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1motenix

1.4.7

2IMOTEHIT

AE

IIOTCHII




IloTrenuunansHas OHEPIruAa MaTepHaanoﬁ TOYKHU B
OOTHOPOJHOM ITI0JIC TAKCCTH:

EHOTeHu = mgh

MOTEHIT

mgh

[ToTenumanpHas sHEprus ynpyro aedhopMHUPOBAHHOTO
Tena:

kx?
EHOTeHu = T

TIOTEHIQ

kx




1.4.8

3aKoH U3MEHEHHS U COXpaHCHUMA MEXaHHYeCKOU OHCPIUun:
Euex = Exzm + Enorenn,
B IICO AEyex = Ascex menoresn. can
B IICO AE, e =0, eCMI Agcex menoresn. cax = 0

1.5

MEXAHWYECKHUE KOJIEBAHWA N BOJIHBI

1.5.1

l'apMonnueckne  konebaHUs  MaTepUaIbHOW  TOUKH.
Amvrmmutyga u (daza  konmebanuii. KuHemarmueckoe
OIMCAHME:

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

U (5)=x.

a(f=(v,),=—e'x() =a, +0'x=0,
I7I€ X - CMEUICHUE U3 PAaBHOBECHS.
JIlnHamMuyeckoe onucaHue:

ma, = —kx,
X

ma

—kx,
rie

ma

. OTO 3HAYMT, YTO




—kx.

OHepreTuyecKoe onucaHue (3aKkoH COXpaHEHUs

MEXaHUYECKOW SHEPTHH):

CBs3b aMIIUTYy/bl KOJEeOAaHMM CMelIeHHs] MaTepUalibHOM
TOYKH C AaMIUIMTyAaMd KojeOaHuid e€ CKOpOCTH |

YCKOPEHHUS:

Upe =04, a__ =04

[lepuon u yacToTa KoneOaHMIL:
2n 1
T = =
® Vv

Hepnon MaJIbIX CBO60,Z[H]':>IX KOJIEOAaHUH MaTeMaTHYECKOro

MasTHUKA:
1.5.2 i
T=2xn|—
g
[lepron cBOOOAHBIX KOJIE€OaHUH MPY>KUHHOTO MasiTHUKA!
m
T=21n T
Bomnyxnennsie  koneOanusi. Pesonanc. Pe3onaHcHas
1.5.3
KpHBast
Ilonmepeunsle ¥ mpoposbHblE  BOJAHBL. — CKOpPOCTH
pacupoCTpaHCHUA U AJIMHA BOJIHBI
1.5.4

v
A=vl =—
v




HNurepdepennus u qudpaxius BOJIH

1.5.5

3Byk. CKOpOCTH 3ByKa

MOJIEKVYJIIPHAA ®U3UKA. TEPMOJINHAMUKA

2.1

MOJIEKVJISIPHAA ®U3NKA

2.1.1

Mogenu CTpoeHHs Ta30B, >KUIKOCTEH W TBEPABIX TeEI.
[Tycth TepMoanHaMuyecKkas cuctema (Teno) cocTout u3 N
OJIMHAKOBBIX MOJIEKY. TOr/ia KOJU4ecTBO BEIIeCTBa

N _m

vV=—=
Ny




rac

— 9ucio ABOTaIpo, m — Macca CUCTEMHI (Terna),

u
U
— MOJISIpHAs Macca BElIeCTBa
2.1.2 TemioBoe IBH)XKEHUE aTOMOB U MOJICKYJI BELIECTBA
2.1.3 B3aumoneicTBie 4acTHI] BEIIECTBA
2.14 Huddysus. BpoyHoBCKOe NBHKEHHE
2.1.5 Mogpens uneanpuoro raza B MKT

CBs3p MEXKAYy JaBICHWEM W CpPeIHEW KHHETUYECKOU

BHCPFI/Ieﬁ MoCTyNnareJIbHOI'O TCIIII0BOTO JABHKCHUA




MOJIEKYJ HieanbHoro ra3a (ocHoBHoe ypaBHeHue MKT):

nilfn!cuj _2?'1 £

p:lmﬂu‘ =

; 2
3 3

rae m0 — Macca OJHON MOJIEKYJIBI,

_ N
T
n
V
N
- KOHIIEHTPAIIHs MOJIEKYJI
2.1.7 AbcomotHas temneparypa: T =t +273K

CBs3p TEeMIICpaTypbl Ta3a CO cpeI[Heﬁ KHHETUYECKOH

3HCp1"HCI>i MOCTYHNATCJIbHOI0 TCIJIOBOT'O ABUKCHHUA C€TO

MOJIEKYIL:
2.1.8 7 2
P Ly 3 kT
L2 2
2.1.9 VYpaBuenue p = nkT

21.10 MOI[CJ'IB HUACAJIBHOI'0 rada B TCPMOANHAMMKE:




( Vpeererse Merrereera — Kiareipora
| BeIpaKeHHE [V BHYTPEHHEH JHepIHH

VpaBHeHHe MeHeneeBa — KiameiipoHa (mprime

3aIIICcI):
pRT

pV=%RT=vRT=NFcT, p=t

BripaeHie 111 BHYTPeHHeIl 3HepPIHH 0IHOATOMHC

raza (IIpHMeHIIMEIe (JOPMEI 3aIIIcH):

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

2.1.11

3aKoH ,HaJ'II)TOHa AJI9 JaBJICHUA CMECH Pa3pCKCHHBIX Ia30B:

p=p1tp2t..

=




2.1.12

W3onporieccrl B pa3pekeHHOM ra3e ¢ MOCTOSTHHBIM YHCIIOM
MoIekyn N (C TOCTOSHHBIM KOJMYECTBOM BEIIECTBA V):
m3orepma (T = const): pV = const ,

nzoxopa (V = const):

p
— = const
T

T

p

const

n3obapa (p = const):
v = t
= cons

const




I'padnyeckoe mpeacTaBIeHUE N30MPOLECCOB Ha pV-, pT- 1
VT- nquarpammax.

OO0BeMHEHHBIA rA30BbIA 3aK0H:

pvV .
T = cons

const

JJIA TIOCTOAHHOI'O KOJIMYECTBA BCIICCTBA V.

HaCBIH_IeHHI)Ie N HCHACBIIICHHBIC TIaphbI. KaugecTtBennas

3aBUCUMOCTDB IINIOTHOCTH W JABJICHHA HACBIIICHHOI'O IIapa

=113 OT TeMIlepaTypbl, HMX HE3aBUCUMOCTh OT 00BEMa
HAaCBILIEHHOTO IIapa
BnaxHocTbs Bo3ayxa.
OTtHOCUTENbHAS BIAXKHOCTD:
¢ _ pnapa (T) _ pnapa (T)
B pHaCbuunapa (T) B pHaCbILunapa (T)
¢
2.1.14 -

p

HacplIapa




(1

)

)

(1

napa

HachILIIapa

napa

N3meHeHne arperaTHbIX COCTOSHHUM

BCIICCTBA: UCITAapPCHUC

2.1.15

¥ KOHJICHCAINS, KUTICHHUE YKUIKOCTH

M3MeHeHne arperaTHbIX COCTOSIHMI BEUIECTBA: IUIABJICHUE
2.1.16

U KpUCTAJLITU3alUs
2.1.17 [Ipeobpa3zoBanue sHEpruu B (ha30BBIX MEPEXoIax




2.2

TEPMO/MHAMUKA

2.2.1

TemnnoBoe paBHOBECHE U TEMIIEpATypa

222

BryTtpenHnss sHeprus

223

Tennonepenaua kak crnocod M3MEHEHUS BHYTpPEHHEH
sHepruum  0Oe3  comepuieHuss  paborbl.  KonBekuws,

TCILUIOIIPOBOAHOCTD, U3JIYUCHHC

224

KonnyecTBO TEMIOTEL.

VYV nenbHas TeNN0EMKOCTH BEIECTBA C:
Q = cmAT

cmAT

225

VY nenpHas Teruiota napoodpazoBanus L: O = Lm.
VY aenpHas TemoTa miaBiaeHus A: Q = Am.

VY enpHas TEII0Ta Cropanus Tormea q: O = gm

2.2.6

DnemeHTapHas paboTa B TEPMOJIUHAMHUKE:
A =pAV

pAV

Brruucnenune pabotel mo rpaduky mpomecca Ha pV-

auarpamMme

2.2.7

[lepBbIil 3aKOH TEPMOJUHAMUKH::
Quz = AUz + A1z = (U2 — U1) + Apz

12




AU

Y

12

N

12

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




12

(U

2.2.8

Bropoii 3akon Tepmoannamuku. HeobpaTumsie mporeccsl




[Ipunuune! aeiictBus TertoBbix MamuH. KIT/I:

A

3 ITHETT _"-H-"I'P‘ |"—1ET[| |‘-—}HII'I:|

'r] =
Makcumanbsroe 3nauenue KI1/1. uxn Kapho:
T — T, T
2.2.10 Max N = Mgge = — =] =
. T
VYpaBHeHUE TEIIOBOrO OasaHca:
Ql +Q2 + Q3+: 0

1

_l’_

2
2.2.11

_l’_




SJIEKTPOANHAMUKA

3.1

SJIEKTPUYECKOE I1IOJIE

3.1.1

OnexkTpu3anus Tel U €€ NPOSABICHUA. OJIEKTPUYECKUN
3apsan. [IBa Buaa 3apsiga. DJIeMEHTapHBIN AIEKTPUUECKUN

3apdana. 3aKoH COXPAaHCHUS SJICKTPUUICCKOIO 3apdaa

B3aumopeiicrBue 3apsaoB. Toueunbie 3apsibl. 3aKOH
Kynona:
B OJIHOPOJIHOM BEIIECTBE C AUAIEKTPUUECKOMN

MMPOHUIaCMOCTBIO

9

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

Onextpuueckoe mozie. Ero neiicTBue Ha 3neKTpUUecKue

3apsabl

Hanpsok€HHOCTB 371EKTPUYECKOr0 MOJIs:

-

. F

Anpo6Hbrit

TpOOHLII




Ilone ToueuHoro 3apdaa:

q
E,=k—
r T'Z
,
k
r
2
q
OZHOPOJHOE MOJIe:
E = const.




const.

Kaptunel nuHnil HanpsHKEHHOCTH 3TUX MOJIEH

HOTGHHI/I&J’IBHOCTI) QJICKTPOCTATHUYCCKOI'O ITOJIA.

PaSHOCTB IIOTCHOHNAJIOB U HaHp}I)KeHI/IeZ
Az = q(P1 — ¢2) = —qAp = qU.

12

q(¢

HOTGHHI/IaHBHaH SHEpIruAa 3apsga B DIJICKTPOCTATUYCCKOM

II0JIC:




—AW

ITorennman QJICKTPOCTATUYCCKOI'O ITOJIS:

¢_K

q
)
q
w

CBs3b HaprI)I(éHHOCTI/I IIOJIA U Pa3HOCTU IMOTCHIUAJIOB IJIA

OJTHOPOJHOTO 3NeKTpocTrarndeckoro momst: U= Ed

[TpuHUMT cynepno3uLIug IEKTPUUECKUX TOJIEeH:

E: E1+E2+,¢) :¢1 +¢)2+




-




IIpoBOIHUKY B 2JIEKTPOCTATUUECKOM IOJIE.
YcnoBue paBHOBECHS 3aps10B: BHYTPH IPOBOIHUKA
E+t=0

E
3.1.7
1
0
, BHYTpPH U Ha ITIOBEPXHOCTHU IPOBOJHUKA (p = const
318 J3nexTpuKu B ANEKTPOCTATUUECKOM oJe.
JlnaneKkTpudeckasi MpOHULIAEMOCTh BELIECTBA €
Kongencarop. D5nekTpo€MKOCTh KOHAEHCATOpA!
q
C=—
U
C
3.1.9
U




3H€KTpOéMKOCTB IIJIOCKOI'O KOHACHCATOopa:

_ €8S c
= d = &(y

&€

eC

3.1.10

Hapannenbﬂoe COCANMHCHUC KOHJICHCATOPOB!:

q =CI1+CI2+---:U1 = Uz =---ICnapaJm_Cl +C2+




mapanit




IlocnenoBaTenbHOE COCAUHECHNE KOHACHCATOPOB:

1 1 4 1 4
“'Cnocn Cl CZ




moci




3.1.11

DHEpPrus 3apsKEHHOTO KOHIEHCATOPA:
qu _CU* ¢q*

We=5=""=3¢

qU




cuU

2C

3.2

3AKOHBI IIOCTOAHHOI'O TOKA

Cuita Toka:
7=2q
3.2.1 A |40
IlocTosunerii Tok: I = const
st mocTtosiHHOTO TOKA ¢ = It
322 VYcnoBus CymiecTBOBaHUS YICKTPUISCKOTO TOKA.
o Hanpsoxenune U u OJIC E
3akon OMa JIs yyacTKa IeTH:
U
I=—
323 R




9HCKTpI/I‘-IeCKOG COIIPOTHUBJICHHC.

3aBUCUMOCTD

COIPOTHUBJICHUA OAHOPOAHOTO ITPOBOJHUKA OT €TI0 JJIMHBI U

ceucHUs. Y IeIbpHOE COIPOTUBJICHUC BCUICCTBA.

l
R:p§

R
3.2.4 P
S
[
Uctounuku Toka. 9JIC ucTouHMKa TOKA:
_ ACTOpOHHI/IXCI/UI
q
3.2.5




A

CTOPOHHUX CHIT

BHyTpeHnHee conpoTUBICHHE HCTOYHUKA TOKA

3.2.6

3akoH Oma Ju1s TOJIHOM (3aMKHYTOH) IEKTPUYECKOM LIemu:

E =IR + Ir, otkyna

Rr




[lapannenbHoe cOeJMHEHUE TPOBOAHUKOB:
I=11+12+...,Ul=02=_,,
1 1 1

=—+—+..
Rnapajm Rl RZ

napamnt

3.2.7 =




HOCHGHOBaTeHLHOC COCOIMHECHUC HpOBOI[HI/IKOB:
U=UuUl1+02+ ., 11=12=.,
RHOCJ'I = R1 + R2+

mocit




3.2.8

Rt

PaGora snexrpuyeckoro Toka: A = [Ut.
3akon [[xoyns — Jlenna:
Q =I%Rt

Ha pesucrope

2
R:Q=A=12Rt=IUt=?t

QS




3.2.9

MONIIHOCTH IEKTPUUECKOTO TOKA:

Ad
P=— =IU

LY, Ar—d
TermioBass MOITHOCTb, BbIJEsIEMAs HA PE3UCTOPE:

2y U
P=PR=—-=IU
R

ba

MOIIIHOCTh UCTOYHUKA TOKA:

3.2.10

CBOOOIHBIE ~ HOCUTENM  JNEKTPHUUECKUX  3apsjioB B
MIPOBOJHUKAX. MexXaHu3Mbpl IIPOBOJMMOCTH  TBEPABIX
METAaJUIOB, PACTBOPOB M PACIUIABOB JJIEKTPOJIMTOB, Ta30B.

[TonynpoBoauuku. [1omympoBOAHUKOBBIN A0

33

MAT'HUTHOE IIOJIE

3.3.1

MexaHndeckoe B3aUMOACHCTBHE MArHUTOB. MarduTHOE
none. Bexkrop  marmuTHOM — mHAyKuuu.  [IpuHOmMn

CYIICPIIO3UITNN MAIrHUTHBIX TOJICH:

B = Bl +Bz+




Jlvanm wHAOyKuM MarHuTHoro mnosis. Kaprtuna swmHUR
WHIYKIIUA MAaTHUTHOTO MOJIST OJIOCOBOTO u

HO,Z[KOBOO6pa3HOFO IIOCTOAHHBIX MaroHuTOB

OnbiT DOpctena. MarHuTHoe 1oJi€ MPOBOJHUKA C TOKOM.

KapTI/IHa JIMHUMN HUHAYKIOUNW MArbvMTHOIO IOJIA JIMHHOTO

332
NpsSIMOTO  MPOBOJHMKA M 3aMKHYTOTO  KOJIBILIEBOTO
MIPOBOJIHUKA, KaTYIIKH C TOKOM
Cuna Amriepa, e€ HalpaBJIeHUE U BEJIUYMHA:
F, = IBlsina
F
A
3.3.3
IBlsinao.

, TJIe 0L — YTOJI MEK/ly HaIlpaBJIEHUEM MPOBOJIHUKA U BEKTOPOM




v

334

Cuna JlopeHua, e€ HallpaBJI€HHUE U BEIMUNHA:

Fnop =l q | vBsina

Jlop

lglvBsina
TJIe 0L — YTOJI MEX/Ty BEKTOpaMHu

-

v

4

. I[BI/I)KGHI/IG 3ap51)KeHH01>i YacTUlbl B OTHOPOAHOM MAarHuTHOM
II0JIE

34

OJIEKTPOMATHUTHASA MHAY KA




3.4.1

IloTOK BEKTOpPa MarHUTHON UHIYKIIUU:

® = B,S = BScosa

BScosa.
B

i
4
G2

342

SABnenue anexrpomaruutHor nHAYKIMU. J/]C nunaykmu

343

3aKoH 3J'IeKTp0MaFHPITHOﬁ HHAYKIOHUU q)apa;[eﬂ:

AD

E = =@

AF—=0

344

»"\3
\% v .
; !

O/1C uHAyKIMH B IPSMOM MTPOBOAHUKE AJTUHOM |,

ABMXKYHIEMCA CO CKOPOCTBIO

v




w1

)

B OJJHOPOJTHOM MAarHUTHOM MoJie B:
| E; |I= Blvcosa

Blvcosa

, TJIE 0 — yroJl MeXy BEKTOpoM B n Hopmansro

K IINTIOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPbI

-
-

lnv




; €ClIn




TO

| E; |= Blv
|E
Blv
3.4.5 [TpaBuno Jlenna
NHIyKTUBHOCTB:
)
L=—
I
L
1
34.6
()]
, i © = LI
Camounnykius. 9J1C caMOMHIYKIIUHN:
AT
S EL —H
—30
DHeprus MarHUTHOT'O TIOJIsL KaTYIIKH C TOKOM:
3.4.7 L2

W, =
L=




LI

3.5

OJIEKTPOMATHUTHBIE KOJIEFAHWA 1 BOJIHBI

3.5.1

2

Konebarensaplii KOHTYp. CBOOOIHBIC AJIEKTPOMATHUTHBIC

KoJie0aHUs B UIeaJIbHOM K0JIe0aTeTbHOM KOHTYPE:
[9(1) = Gumesin{ o+ )
11[' t)=q, = og, cos( ot +@,) =1 cos( et +qp)

®opmyna TomcoHa:

T =2nVLC




LC

, OTKy/1a

2w

LC




CBs3b AMIUIMTY Bl 3aps/ia KOHACHCATOpa C aMHHHTyHOﬁ
CHIJIbI TOKa npu CBO6OI[HBIX SJICKTPOMATrHUTHBIX

KoJIeOaHUSX B UCAJIbHOM K0JIeOaTeIbHOM KOHTYpE:

Qe = —

()]

3aK0H COXpaHCHHsI SHEPrUU B HJICATHLHOM KOJeOaTeIThHOM

KOHTYpe€:
3.5.2
353 BriHy X IeHHBIE 2JIEKTpOMarHUTHBIE KoJieOaHus. PesoHaHc
Ilepemennsiii  TOK.  IIpoms3BoacTBo,  mepemada W
noTpeOIeHHE AEKTPUUECKON SHEPTHH
2 cu® L' _cu’ LI’
+ = R = TR — const.
2 2 2 2
CaoiicTBa AJIEKTPOMarHUTHBIX BOJIH. B3anmnas
OpUEHTALIMSI BEKTOPOB B JJIEKTPOMArHUTHON BOJIHE B
BaKyyMe:
E1lBlc
E
3.5.5 1
B




356 IIIkama 3JIEKTPOMATHUTHBIX BOJIH. [Ipumenenue

QJICKTPOMArHMTHBIX BOJIH B TCXHUKEC U 6BITy

OIITUKA

361 [IpsMonHeiHOE pacnpOCTpaHEHUE CBETa B OJHOPOAHOM
cpene. Toyeunslii HICTOYHHUK. JIyd cBeTa

3aKOHBI OTPaKEHUS CBETA.

a=p

3.6.2

olp

S

3.6.3 [TocTpoenue n3o0paXkeHuil B IJIOCKOM 3epKajie

3aKOHBI MMpEJIOMJIICHUA CBCTA.

HpeJ'IOMJ'IeHI/Ie CBCTa:

nisina = n,sinf.

3.6.4

sino.

sinf.




AOCONIOTHBIH MOKa3aTelb IPEJIOMICHUS:

c
Nagec = ;

abc

OTHOCUTEIBHBIN NOKa3aTEeIh TPEIOMIICHUS:
Ny "N

Norg = — =
1 U2

OTH




Xop iyuel B IpU3Me.
1"1 = 1'2 - }'?1}.1 = .”2}.2
CooTHOIIIEHHE YacTOT M COOTHOIICHUE [UIMH BOJH MpH

nepexoac MOHOXPOMATHYCCKOro CBC€Ta UYEpPE3 TIpaHULY

pasaciia IBYX OIITHYCCKUX CPCI:




3.6.5

ny<hny 1y

oy E
[lonHOE BHYyTpEeHHEE OTpaKEHHE.

IIpenensHbIN yroil MOJHOIO BHYTPEHHETO OTPasKEHUS:

, 1 ny
Slnanp = Tl— = E
OTH

Sino.

p

OTH




C06HpanmHe H PpaCcCCHUBAIOIINC JIMH3BI. Tonkas auH3a.

DOKyCHOE pacCTOSHUE U ONTHYECKAsi CUJIa TOHKOW JTMH3bI:

1
D==
F
D
3.6.6
F
1
®opmyJia TOHKOM JIMH3BIL:
1 N 1 1
d f F
3.6.7




VBenuueHue, 1aBacMoe JIMH30M:

h 111
[=—=—
H d




d #Tw

AN

F\ h

7

o

B cyudae paccenBaronie JuH3bL

3.6.8

1
D0=F =—0,
D







XoJ ny4a, Npomeamero JIMH3Y N0 IPOU3BOJIBHBIM YIiIOM
K e€ rmaBHO#M onTuyeckor ocu. IlocTpoeHne n3o0pakeHuit
TOYKHU U OTpe3Ka MPSMOIl B COOMPAIOIINX U PACCEUBAIOIINX

JJMH3aX U UX CUCTEMaAX

3.6.9

doroanmapar Kak onTHYeckuid mpubop. I[ma3z  kak

OIITHUYCCKas CUCTEMA

3.6.

Wnrepdepenuuss  cBera.  KorepeHTHbIE  MCTOYHUKH.
VYcinoBust HaOMIOJEHUS MaKCUMyMOB M MHUHHUMYMOB B
UHTEPPEPECHIIMOHHOW KapTUHE OT JBYX CHH(]Aa3HBIX

KOT'CPCHTHBIX HCTOYHUKOB!

A
MAaKCIIMYMBI — A=2m—, m=0,t1.£2.£3

e

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

Y

3.6.11

Judpaxuus ceera. JudppakumoHHass pemi€rka. ¥YcioBue
HAOJMIOZCHNUSA TJIaBHBIX MaKCUMyMOB HpPH HOPMAJIbHOM
NaJeHUd MOHOXPOMATHYECKOTO CBETa C JJIMHON BOJHBI A

Ha peméTKy ¢ nepuojom d:

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

dsing




3.6.12

Jucnepcus csera

KBAHTOBAS ®U3UKA

4.1

KOPITYCKYJIAPHO-BOJIHOBOU IV AJIN3M

4.1.1

['mnote3a M. Ilnanka o kBanrax. @opmyina [lnanka: E = hv

®otoHbl. DHEprus GpoToHa:

E=h e
=hv=—=pc




pc

he

Nmmynse doTona:

=

hv

> s




413 ®doroapdexr. Ombitet  AI.  CromeroBa.  3aKOHBI
o dbotoadhdexra
VYpaBuenne DiHmrTeiHa 15 GotodddekTa:
Ecl)OTOHa = ABbIXoa + Eyyumax
¢dortona
4.1.4 ABBIXOA
+
KuHmax
rae,

EcI)OTOHa = hv =—,




hv

doTona
hv
A
he
hc
ABbeo,qa = thp = 1
Kp
BbIXOJa




Kp

he

Evummax =

KuHmax

my

max

2
mv~max

2

eUsan




eU

3an

JlaBreHue cBera.
JlaBnenue  cBera  Ha  IOJHOCTBIO  OTPaKAIOIIYIO
IOBEPXHOCTh W  Ha  IIOJHOCTBIO  IOIVIOMIAOLIYIO

IIOBEPXHOCTh

4.2

OU3NKA ATOMA

4.2.1

[InaneTapHasg MozieNb aToMa

422

[Moctrynater bopa. M3nydenne u normomeHue GOTOHOB TIPH

Mepexoie aTomMa ¢ OJAHOI0 YPOBHS HEPruu Ha JAPYTOu:

hv, = he =|E, -E

mnr -

m
“mn

423

JInHenyaThle CIIEKTPHI.

CrnekTp ypoBHEH SHEprHH aTOMa BOAOPOAA:

—13,63B
E, =22 4123 .

ne

4.3

OU3NKA ATOMHOI'O AJIPA

4.3.1

Hyxnonnas monens snapa ['eiizen6epra — MiBanenko. 3apsin

Agapa. MaccoBoe 9nucio sapa. MzoTtonsl

432

PaanoakTHBHOCTE.

Anbba-pacna;
A~ A4 4
7X—>>,Y+ ;He

bera-pacnan.

DNEeKTPOHHBIN B-pacnan:

A A 0~
s X—= Y+ je+v,




[To3uTponHskIit B-pacma:
A A Oz | .,
sX—=- Y + je+ v,

l'amma-uznyuenue

433

3aKOH paJ0aKTUBHOIO pacmaia:

-t

N

[lycth m — Macca painoakTUBHOTO BelllecTBa. Toraa

-t
m(t) =mg * 2T

m(t)




—t

434

SAnepusle peakuuu. [lenenue u cUHTE3 A1EP




YYEBHO-METOIUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YAEHUKA

» Gusuka; 10 knacc. yriyonenHoe o0yuenne KacesiHoB B.A. O6miecTBo ¢
OTPaHUYCHHON OTBETCTBEHHOCTHIO «[PODAY; AkiinonepHoe oO11ecTBO
«M3narensctBO «IIpocBemenuey

» dusuka; 11 knacc. yriayonennoe ooyuenue KacbsinoB B.A. O01iecTBO €
OTPaHUYCHHON OTBETCTBEHHOCTHIO «/[PODAY; AkimonepHoe o0IIecTBO
«M3parenscTBO «IIpocBemienue»

» ®usuka, 10 knace/ Mskumes I'.41., byxosues b.b., Corckuii H.H. non
penakuueit [lappentreBoit H.A., AkunonepHoe ooiectBo «31aTenbcTBo
«IIpocsemienue»

1. I'.A. Msxume, A.3. CunsakoB. @usuka 10 — Mexanuka, — yueOHUK 1JIs
yriryonéaHoro u3yuenus ¢puzuku: M.: [Ipocsemienue, 2018.

2. I'.4. Mskumes, A.3. CunskoB. @usuka 10 — MonexynspHas pusuka, —
y4eOHHUK 1S yriryOsn€HHoro uzydenus ¢usuku: M.: [Ipoceemenue, 2018.

3. I'A. Mskumes, A.3. CunsikoB. @uzuka 10 — DnexkTpoanHaMuka, — y4eOHUK
i yriryonénnoro usyuenus pusuku: M.: Ilpocsemenue, 2018.

4. ®duzuka. 3amagnuk. 10-11k:1.: mocobue s 001meo0pa3oBaTeIbHBIX
yupexaenuit / A. I1. PeimkeBuu. — 14-e uzg., crepeorun. — M.: [poda, 2017.
5. IuakTHUeCKUM MaTepruall MHOXKHUTCS (Ha KCEPOKCe) U3 yueOHo —

MCTOANYCCKOI0 KOMINJICKTA AJId YUUTCIIA.



METOANYECKUE MATEPUAJIbBI JIUISA YUUTEJIA
I'.A. Msxumes, A.3. CunsakoB. @usuka 10 — Mexanuka,— yueOHUK IS
yray6nénnoro uzydenus ¢puszuku: M.: [IpocBemienune, 2018.

2. T'.A. Msakumes, A.3. CunsikoB. ®uszuka 10 — MonekynsipHas pusuka, —
y4eOHuK 1S yrayOonéaHoro uzydenus gusuku: M.: [Ipocsemnienue, 2018.

3. I'.4. Msxkuiues, A.3. CunsakoB. ®uszuka 10 — DnekTpoaguHaMuka, — y4eOHHK
I yraryoséHHoro uzyuenus ¢usuku: M.: [Ipoceemenue, 2018.

4. Ilepenbman S.1. — 3anumarensHas ¢pusuka — M.: Hayka, 2015 r.

5. Kabapaun O.® — CnpaBounsie maTepuaibsl — M.: [Ipocsemienue, 2016.

6. B. A. llleBnoB — Pemenue 3ana4 no ¢pusuke 10 knacc, Bonrorpaa: Hmwknae -
Bomxckoe kH. u31-Bo, 2015.

7. ®usnka. 3agaunuk. 10-11 xi1.: mocobue a1 001meoopa3oBaTEIbHBIX
yupexaenuii / A.Il. PeimkeBuu. — 14-e uza., crepeorun. — M.: [Ipoda, 2017.

8. bypos B.A., Ka6anos O.®., Ceupunos B.1. — ®ponTansHbie
AKCIIepUMEHTaNbHbIE 3a1aHud 1o ¢pusuke — M.: [Ipocsemenue, 2017.

9. Jlezuna H.B., JIeBamioB A.M. — MHOroypOBHEBBIE 3aJ]a4ll C OTBETAMU U
pemenusamu — M: u3a. Llentp Biagoc, 2015.

10. Bonkos B.A. — IToypounsie pazpabotku o ¢pusuke 10 — M.: JIpoda,
BAKO, 2015 .

11. DnexTpoHHoe npusioxkeHue Kk yueonuky I'.5. Mskumiesa, b.b. byxosiiega,

H. ®usuka 10, DVD.



12. Manbko H. MynsTumenuiinsiid penerutop +CD — ®Ouszunka.

[Tonnsiit kypc 7-11 knaccesl — C-ITutep, 2016

HUPPOBBIE OBPA30OBATEJIbHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. Enunas xomiekius udpoBbIX 00pa30BaTEIbHBIX PECYPCOB
http://school-collection.edu.ru/catalog/pupil/?subject=30

2. OtkpblTas (pu3nKa
http://www.physics.ru/courses/op25part2/design/index.htm

3. I'azera «1 ceHTsA0ps»: MaTepuabl O PU3NKE
http://1september.ru/

4. ®ectuBanp negarorudeckux uaen « OTKPBITBIM YPOK»
http://festival.1september.ru/

5. ®uszuka.ru

http://www.fizika.ru

6. KM-mkona

http://www.km-school.ru/

7. DNEKTPOHHBIN YUeOHHUK

http://www.physbook.ru/

8. Camas Ooubliast aneKkTpoHHast Oubnunoreka Pynera. [Touck kHur u

xypHaiuos http://bookfi.org/



9. KomnbrorepHas yuebHas cpena «MHTepakTuBHAS HU3HKA»

No HazBanue caiita DIeKTpOHHBIN aapec

1. Komnekuus LIOP http://school-collection.edu.ru

2. Konnekuust «EctecTBeHHOHAYYHBIE SKCIIEPUMEHTHI»: (hHU3UKA
http://experiment.edu.ru —

3. Mup dusuku: ¢uzndeckuii skcnepumeHT http://demo.home.nov.ru

4. Cepsep kadeapsr oomieit pusznku dpuzdaka MI'Y: pusndeckuit mpakTHKyM
u gemoHcTpanuu http://genphys.phys.msu.ru

5. Ypoku no mosekysipaoit ¢pusuke http://marklv.narod.ru/mkt

6. ®usuka B anuManusax http://physics.nad.ru

7. UaTepHeT ypoku http://www.interneturok.ru/distancionno

8. ®usuKa B OTKPBITOM Kojuiexke http://www.physics.ru

9. I'azera «®usuka» M3narensckoro noma «IlepBoe ceHTIOps»
http://fiz.1september.ru

10. Komnekmust «EcTecTBeHHOHAYUYHBIE IKCIIEPUMEHTHI»: (PU3HKa
http://experiment.edu.ru

11. BupTtyanbHblii METOIMYECKUN KaOUHET yUuTeNs PU3MKU U aCTPOHOMUHU
http://www.gomulina.orc.ru

12. 3apaun no ¢usuke ¢ pemenusamu http://fizzzika.narod.ru

13. 3anumarenbHas (U3MKa B BOIPOCAX U OTBETAX: CAUT 3aCITyKEHHOTO
yuutens PO B. Enxpkuna http://elkin52.narod.ru

14. 3aounas pusuko-rexuudeckas mkoiua mpu MOTU



http://www.school.mipt.ru

15. Kabuner ¢puzuku Cankr-IleTepOyprckoii akaneMun moCTAUIIOMHOTO
nejaroruyeckoro oopazopanus http://www.edu.delfa.net

16. Kadenpa u naboparopust puzuku MHUOO http://fizkaf.narod.ru

17. KBaHT: HAyYHO-NIOMYJISIPHBIN (PU3NKO-MaTeMaTH4eCKUH Ky pHaJl
http://kvant.mccme.ru

18. ndopmanoHHbIe TEXHOJIOTUH B TIpenogaBanuu Gpusuku: cait U. 5.
®ununmosoi http://ifilip.narod.ru

19. Knaccuas ¢usuka: cait yuurtens ¢pusuku E. A. banngunoit http://class-
fizika.narod.ru

20. Kpatkuii cipaBouHuK 110 dusuke http:// www. physics.vir.ru

21. Mup ¢uzuku: dpusndeckuit sxcnepument http://demo.home.nov.ru
22. O6pa3oBarenbHbIi cepBep «Onrtuka» http://optics.ifmo.ru

23. O0yuaroniue TpEXypoBHEBBIE TeCThI O (pusuke: cat B. M. Perensmana
http://www. physics-regelman.com

24. OunnaiiH-npeoOpa3oBarens equHul u3mMepenus http://www.decoder.ru
25. PernoHalIbHBINA HEHTP OTKPHITOrO (PU3NUECKOT0 00pa30BaHUS
¢dusmueckoro daxymnprera CIIOIY http://www. phys.spb.ru

26. Cepsep kadenpsl obmei pusuku pusdaka MI'Y: pusnpaktukym u
neMoHcTpanuu http://genphys. phys.msu.ru

27. Teopust OTHOCUTENBHOCTH: MIHTEpHET-y4eOHUK 10 Ppu3uke

http://www.relativity.ru



28. TepMoauHaMuKa: 3JIEKTPOHHBIN y4eOHUK N0 (pusuke 1ist 7-ro v §-ro
KiaccoB http:// fn.bmstu.ru/phys/bib/I-NET/

29. Ypoxku no mosiekysipHon pusuke http://marklv.narod.ru/mkt/

30. ®usuka B anumanusx http://physics.nad.ru

31. ®usuka B UnTepuere: xypHan «laitxect» http://fim.samara.ws

32. ®usuka Bokpyr Hac http://physics03.narod.ru

33. ®wusuka mis yuutenei: cait B. H. Eropooii http://fisika.home.nov.ru
34. ®uszuka. py: CalT IJid yyalmxcs U rnpemnojiapareneit Gpu3nku
http://www.fizika.ru

35. ®u3uka cTyZeHTaM U KoibHUKam: cait A. H. Bapruna
http://www.physica.ru

36. ®u3uKoMI: B MOMOIIL HaunHaromeMy ¢usnky http://physicomp.lipetsk.ru
37. DnexTpoaUHAMHUKA: yueHue ¢ yBieueHueM http://physics.5ballov.ru
38. DneMeHThI: NONyJISIPHBIN CAlT 0 (yHAaMEHTAIbHON HayKe
http://www.elementy.ru

39. Opyaut: buorpaduu yu€Hsix u uzooperareneit http://erudit.nm.ru



