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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE CpeIHEro oO0lEero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOXKEHHM W TpeOOBaHWUN K pe3yJbTaTaM OCBOCHHUS
OCHOBHOI 00pa3oBaTeIbHOM mporpammsl, pencraBieHHbXx B DI'OC COO, a Takxke
¢ yu€tom ¢enepanpHON pabodeil mporpamMmbl BocmuTaHus W KoHuenuu
npenojiaBanus yueObHoro npeamera «dusuka» B 00pa3oBaTeIbHBIX OpraHU3alUgX
Poccuiickoit deaeparuu, peaiu3yroniix OCHOBHbIE 00pa30BaTelIbHbIC TPOTPAMMBI.

[Iporpamma no ¢usuke onpeaensieT o0I3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
yCTaHaBIMBAET PEKOMEHIYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHHUSI TEM U pa3JieioB
yu4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3EH,
JIOTUKKA y4eOHOro mpoliecca, BO3PACTHBIX OCOOCHHOCTEH 00yYaroIuXcs.
[Iporpamma mo ¢usuke Aa€T NpeACTaBICHHE O LENAX, COJepXKaHWUU, OOIIeh
cTpareruu OOy4YeHHus, BOCHUTAHMS M Pa3BUTUS OOYyYarOIIMXCS CpEeACTBAMU
yuebHoro npeamera «Du3nkay Ha yriryOJIEHHOM YPOBHE.

N3yuenne kypca ¢u3MKH YriiyOJEHHOTO YpPOBHS TMO3BOJISIET PEaln30BaTh
3a1aun npo¢deCcCUOHAIBHOW OpUEHTAIMH, HAINIPaBJICHO Ha CO3JaHUE YCIOBHUM i
MPOSIBJICHUS] CBOUX MHTEIUIEKTYalIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydaromuMcsi, KOTOpble HEOOXOAUMBI I MPOJOJDKEHHsT 00pa3oBaHUSA B
OopraHm3aiusax mnpodecCHOHaTbHOr0 00pa3oBaHUs MO pa3jIUYHbIM  (U3HKO-
TEXHUUYECKUM U WHKEHEPHBIM CTICIIHATEHOCTSIM.

B nporpamme no ¢usuke onpeaensoTcs miaHupyeMble pe3yabTaThl OCBOCHUS
Kypca (U3MKM Ha YpPOBHE CpeaHero oOuiero oOpa3oBaHMs: JIMYHOCTHBIE,
MeTanpeaMeTHbIe, MpeaMeTHble (Ha  yrioyOn€HHoM  ypoBHe).  Hayuwo-
METOJIOJIOTUYECKOM OCHOBOW [Isi pa3pabOTKH TpeOOBaHUN K JIMYHOCTHBIM,
METalpeMETHbIM M TPEAMETHBIM pe3yJibTaTaM OOyYaroIIMXCs, OCBOMBIIMX
nporpaMmmy 1o Gpu3rKe Ha YPOBHE CpeHEro 00111ero oopa3oBaHus Ha yriiyOJéHHOM
YPOBHE, SIBIISIETCS CUCTEMHO-AESTEIbHOCTHBIN MOIXO0/.

[TporpamMma no (pu3mKe BKIIOYAET:

IUTAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca GU3MKH Ha YriTyOJIEHHOM ypOBHE,
B TOM YHCII€ IPEIMETHBIE PE3YJIbTATHI M0 F0JIaM 00yUYEHUS;

cozepxanue yueoHoro npeamera «@u3rka» mo rogam oOy4eHHs.

[IporpaMmma mo ¢u3uKe HMeeT NPUMEPHBIM XapakTep M MOMXKET OBITh
UCIOJIb30BaHa YUYUTENSAMU (PU3HUKH TSI COCTABJICHHS CBOMX PaOOYMX MPOrPaMM.

[Iporpamma no ¢u3uKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENICH U
NPENIOCTaBIsAET BO3MOXHOCTH [UJIsl peaju3allii  Pa3IMYHbIX METOJIUYECKHUX
MOJXO/OB K TMpenojiaBaHuio (PU3uMKu Ha YriayOJI€HHOM YpPOBHE IMpHU YCIOBUU
COXpaHEHHUs 003aTeNbHOM YaCTH COACPKAHUS Kypca.

dusznka Kak Hayka O HauOojee OOIIMX 3aKOHAaxX MPHUPOABI, BBICTYIAas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY



3HaHuU 00 okpykatomieM mupe. LLIkonbHbII Kype GU3HKK — CHCTEMOOOpa3yIOINi
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHUM, HW3Y4aeMBbIX XHMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueit u actpoHomued. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUN OMNpENENuIo XapakTep U OypHOE pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTHM B cpepe SHEPreTUKU, TPAHCIIOPTa, OCBOEHUSI KOCMOCa,
MOJIy4YEHHUSI HOBBIX MaTepuajoB C 3aJaHHBIMH cBoWicTBamu. M3ydenue Qumku
BHOCUT OCHOBHOW BKJIaJ B ()OPMHPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHUPA
oOyuaronierocsi, B GOpMHUpPOBaHWE YMEHUN MPUMEHITh HAYYHBIM METOJ MO3HAHUS
IPU BBIMOJTHEHUU UMHU YUYE€OHBIX UCCIIEA0OBAHUIM.

B ocHOBY kypca ¢pu3nku Ha YpOBHE CpPEeTHETO 00IIero 00pa30BaHUs MOJI0KEH
pPSA UIeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLUIIBI €70 OCTPOEHHUS.

Hoea uyenocmnocmu. B COOTBETCTBUM C HEM KypC SBIIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuall U3 BCEX pa3lieloB (PU3MKH, BKIIOYAET KakK
BOMPOCHI KJIACCUUECKOMN, TAK U COBPEMEHHON (DU3UKH.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEl MaTepuan Kypca (U3HKU
o0benuHEH BOKpYr ¢u3nueckux Teopuid. Benmymwum B Kypce sABisercs
dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€pUH, BEUIECTBE U
ToJIe.

Hoea zymanumapuzayuu. EE€ peanusanus OpeAnonaracT HUCIOJb30BAHUE
TYMaHUTapHOTO TOTEHIMana (PU3MYEeCKOM HayKH, OCMBICICHHE CBA3M Pa3BUTUS
(buU3HUKY C pa3BUTHEM OOIIECTBA, a TAK)XKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
U HKOJIOTUYECKUMU MTPOOTIEMaAMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc ¢buzuku yrimy0a€HHOTO ypOBHS
IPEANOJaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHUYECKUX U TEXHOJOTHMYECKHX
IIPUJIOKEHUM W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm 3TOM paccMmarpuBaroTcss Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIE TEXHUYECKHE YCTPOMCTBA, U
TEXHOJIOTUU.

Hoea »3konocuzayuu peanvusyeTcs MNOCPEACTBOM BBEIACHHUS DJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX JKOJOTHYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takxke 00CYXIEHUs
npo0sIeM palMOHAIBLHOTO IPUPOIOIIOIH30BAHUS U HKOJIOTMYECKOI 0€301MacHOCTH.

OcBoeHue coJepkaHusi MPOrpaMMBbl 10 (GU3HKE JTOKHO OBITh MOCTPOCHO Ha
IPUHLINAIIAX CUCTEMHO-JIEATEIbHOCTHOTO noaxonaa. s Gusnku peanusanus 3THUX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITEIFHOTO AKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHcTByomero (akropa ydeOHoro mporecca. s yriyO0naéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITEIBHOTO YYEHHMYECKOrO OSKCIIEPUMEHTA,
BKJIIOYAIOMIETO (PPOHTAJIbHBIE YUYEHUYECKHE ONBITHl MPU H3YYEHHUH HOBOTO
MmaTepuana, JaboparopHbie padoThl U paboThl MpakTHUKyMa. [Ipu 3TOM BO3MOKHBI



JIBa crioco0a peanu3auuu GU3NYECKOro NpakTukyMa. B mepBom ciyuyae mpakTukym
npoBoauTcs 6o B kKoHie 10 m 11 kmaccoB, mubOO mMocie MEPBOTO W BTOPOTO
MOJIYTOIUH B KaXKIOM M3 3THUX KJaccoB. BTopoit cocod — 3To mHTErpamus padot
IPaKTUKyMa B CUCTeMY JaOOpaTOPHBIX pabOT, KOTOpble MPOBOISTCS B IMPOLECCE
u3ydeHus pasznena (temsl). Ilpu sTom mox paGoTamMu HpakTHKyMa HMOHHUMAETCS
CaMOCTOSITEJIbHOE ~ UCCJIEIOBaHHE, KOTOPO€ TMPOBOJUTCS MO PYKOBOJACTBY
CBEPHYTOTr0, 00001IEHHOTO BH1a O€3 MOLIaroBO HHCTPYKIIHH.

B mporpamme mo (u3MKe cHUCTEMa YYEHHYECKOTO HKCIEPUMEHTa,
1a00paTOpHBIX pabOT M MpaKTHUKyMa IpeJCTaBleHa €AWHBIM INepeuyHeM. Brioop
TEMAaTUKH IS STUX BUJOB YUYEHHYECKHUX MPAKTUUYECKUX PabOT OCYIIECTBIISETCS
y4acTHUKaMU 00pa30BaTeIbHOTO MpOIecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTrO
IUIAHUPOBAaHMsSI U OCHamleHusi kabunera ¢usuku. [Ipm sToM oOecneunBaercs
OBJIJICHUE OO0YYalOIMMUCS YMEHHSMHU MPOBOJUTH TpPSAMbIE U KOCBEHHBIC
U3MEpPEHUs, UCCIEOBAHUS 3aBUCHUMOCTEH (U3NYECKHX BEIUYMH M IOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEJIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHKE yAEIsSETCS PEHICHUIO paCYETHBIX U KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM At pacu€THBIX 3aa4 MPUOPUTETOM SIBIISIOTCS 337a4M C SBHO 33aJJaHHOU
¥ HESIBHO 3aJIaHHOM (PU3MYECKON MOJIENbIO, TO3BOJIAIONINE TPUMEHSTh U3yUCHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasfiesia Kypca, TaK U HHTErpUpys
IPUMEHEHUE 3HaHUH U3 pa3HbIX pa3aenoB. g KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBsSCHEHUE/NpeNCKa3aHhe NPOTEKaHUsl (UINYECKUX
SIBJICHUW W TIPOIIECCOB B OKPY’KalOIIEH >KU3HH, TpeOyroIue BriOopa Guznueckoit
MOJIEJIN JJISl CUTYalluu PAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusiMu @I'OC COO k MaTepuaibHO-TEXHUIECKOMY
obecrniedeHnto yueOHOro nmporecca Kype pusuku yriay0inEHHOrO ypoBHS Ha YpOBHE
cpeaHero oomero oOpa3oBaHUs JOJDKEH H3Yy4aTbCsl B YCJIOBHUSIX MPEAMETHOTO
kabuHeta. B kaOunHere (U3MKM JODKHO OBITH HEOOXOJUMOE JIabOpaTOPHOE
00opyI0BaHKE [T BBIITOJHEHHSI YKa3aHHBIX B IPOrpamMMe Mo (pU3NKe yueHHUECKUX
OTIBITOB, JJAOOPATOPHBIX PabOT U paboOT MPAKTUKYMa, a TAKKE JEMOHCTPALMOHHOE
o0opyaoBaHUE.

JleMoHCTpallMoOHHOE  000pyJIoBaHHe (OPMHUPYETCSI B COOTBETCTBUH C
OPUHIUIIOM MHHHAMAJIBHOM  JTOCTAaTOYHOCTH U  OOECIEYUBACT IMOCTAHOBKY
NEePEeUYUCICHHBIX B IporpamMme MO (U3MKe KIIOUEBBIX JAEMOHCTpalMid Ui
UCCIICIOBAHMUSI ~ M3Yy4aeMbIX SIBJICHMA M  TIPOLECCOB, SMIHUPUYECKUX U
(dyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JIaGopaTopHoe oOOpyJqOBaHHE Ui YYEHHYECKHX MPAKTUYECKHX padoT
dopmupyeTcss B BHJE TEeMAaTUYECKUX KOMIUIEKTOB M OOecreunBaeTcsi B pacuére
OJTHOTO KOMIUIEKTa Ha JByX oOyd4aromuxcs. TemMaTHuecKue KOMIUIEKTHI
71a060paTOPHOTO OOOPYAOBAHMS JOJDKHBI OBITH TIOCTPOCHBI HAa KOMIUICKCHOM



UCIOJIb30BAaHNUN AHAJIOTOBBIX W LHU(PPOBBIX MPUOOPOB, a TAKXKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBLIX 1a00paTOpU.

OCHOBHBIMU LENSIMU U3y4€HUA (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

(¢opMupOBaHHE UHTEpeca M CTPEMJICHUS OO0y4arolmMxcsi K HayyHOMY
U3YYEHUIO TPUPOJBI, pA3BUTHE MX HHTEIUIEKTyaJbHBIX M  TBOPYECKHUX
COCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAydYHOM METOJe MO3HaHus U (popMHupoBaHHE
UCCJIEJOBATEIBCKOIO OTHOIIECHHUS K OKPYKAIOLIUM SIBICHUSAM;

(opMHUpPOBaHNE HAYYHOI'O MHPOBO33PEHMS KAK PE3yJibTaTa U3Y4YEHHs] OCHOB
CTpOEHUS MaTepuu U (PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKU;

dbopMHupOBaHUE YMEHHUI OOBSCHATH SBJICHUS C UCTIOJIb30BaHUEM (DU3UICCKUX
3HAaHUU U HAYYHBIX JOKA3aTEIbCTB;

(opMUpOBaHHE NPEACTaBICHUH O POIM (U3MKK AJI Pa3BUTUS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  TPEICTaBICHMA O  BO3MOXHBIX  cdepax  Oyaymiei
npo(hecCHOHANBPHON  JIEATENBHOCTH, CBSI3aHHBIX C (PU3MKOM, TMOATOTOBKA K
JanbHeneMy oOy4eHHIO B 3TOM HaIlpaBJICHUU.

JlocTrxeHre 3TUX Lened 00ecreunBaeTCsl peuleHeM CIeAYIOUIMX 3a1ad B
IpoLecce U3yYeHUs Kypca (U3UKHU Ha YPOBHE CPEIHETO 00I1Iero 00pa3oBaHus:

npuoOpeTeHne CUCTEMbl 3HAHUM 00 O0IMX (PU3HUECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKIIOYas  MEXaHUKy,  MOJEKYJSpHYI0  (U3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

(opMUpOBaHNE YMEHUHN NPUMEHATh TEOPETUUECKUE 3HAHUSA JIs1 OOBSICHEHUS
(u3nyeCKuX SIBICHUH B MPUPOAE M JUISl NPUHATUS MPAKTUUYECKUX DPEIICHUN B
MMOBCEHEBHOM KHU3HMU;

OCBOEHHE CITOCOOOB PELICHHS PA3IMYHBIX 33714 C SIBHO 3aJaHHOU (PU3NYECKOM
MOJIEJIbIO, 3a/lay, NOJpa3yMEBAIOIIMX CAMOCTOATEIBHOE CO3JaHue (PU3NYEeCKOU
MOJIEJM, aJeKBATHOM YCJIOBMSIM 3aJaud, B TOM 4YHUCIE 3aJady HHXXEHEPHOTO
XapakTepa;

NOHMMaHHWEe (U3NYECKUX OCHOB U NPUHLUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMUECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOLIYIO CPEAY;

OBJIAJICHUE METOJaMH CaMOCTOSITEJIbHOTO IUIAHUPOBAHUSA M IPOBENCHUSA
(¢u3NYeCKUX OSKCIEPUMEHTOB, aHajiu3a M HMHTepIpeTauud uH(popMauuy,
oTpeziesIeHus JOCTOBEPHOCTHU MOJyYEHHOTO Pe3yJbTaTa;

CO3JJaHHWE YCJIOBUU Uil PA3BUTHS YMEHUU IPOEKTHO-HCCIIEIOBATEIBCKOM,
TBOPYECKOH 1E€ATENbHOCTH;

pa3BUTHE HHTEpeca K cepaM NMpoPecCHOHANBHON NEATEIbHOCTH, CBS3aHHOM
¢ (hU3UKOM.



B cootBerctBun ¢ tpeboBanusiMu PI'OC COO yrnyOnéHHBI YpPOBEHD
u3ydyeHus yuyeOHoro mpeamera «®dusmka» Ha YpPOBHE CpeOHEro OOIIero
oOpa3oBaHusl BbBIOMpaeTCd OOYYAIOIIMMUCA, IUIAHUPYIOMIUMU MPOJOIHKEHHE
00pa3oBaHUs MO CHEUUATBEHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenne puzuku (yriayOnEéHHBIA ypOBEHB) HAa YPOBHE CPEAHEr0 OOIIEro
obpazoBanus otBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 yacoB B HEIEIIO),
B 11 kimacce — 170 vacoB (5 4acoB B HEJIEIIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE MepeyeHb J1abopaTOpHBIX U
NPaKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb Je€JaeT BBIOOP
npoBeneHusl J1abopaTopHbIX pabOT M OMBITOB € YYETOM MHIMBHUAYaJIbHBIX
0COOEHHOCTEH 00yUJarOIHUXCS.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Paznen 1. Hayunbiii MeTO O3HAHUSA MPUPOBI.

®duszrka — pyHIaMeHTallbHas Hayka o npupojae. HayuHslil MeTo 1 Mo3HaHUs U
METO/Ibl UCCIIEI0BAHUS (PUBUUYECKUX SIBJICHUU.

DKCHEpUMEHT M TEOopUsl B Mpollecce Mo3HaHus npuponabl. Habmonenue u
HKCIIEPUMEHT B (DU3HKE.

CriocoObl  u3MepeHus: (U3MUECKUX BEIMYMH (AaHAJIOTOBbIE M LHU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHocT  u3Mepenuit  ¢usmyeckux BenuuuH  (abcodtoTHas U
OTHOCHUTEJIbHAS).

MopenupoBanue (PU3NYECKUX SBJICHUA W MPOIECCOB (MaTepuaabHas TOYKA,
a0COTIOTHO TBEPIOE TEIIO, UACATbHAS KUIAKOCTh, UACATBHBIN a3, TOUYSYHBIN 3aPSI).
['unore3a. @PU3NYECKUN 3aKOH, TPAHULIBI €0 TPUMEHUMOCTH. DU3NYECKas TEOPHS.

Ponb u mecto ¢usuku B GOpMHPOBAHUM COBPEMEHHON HAy4YHOM KapTHUHBI
MHUpa, B IPAKTUYECKOU JIEATEIIbHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

N3mepeHne cuibl TOKa M HANPSHKEHUS B LIENU OCTOSHHOTO TOKA IMPY TOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKoMCTBO ¢ HH$ppoBor jadbopatopued no ¢usuke. [Ipumepsl U3MepeHus
(bU3UYECKUX BEIMYUH TIPU MIOMOIIM KOMIIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABHKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBUKCHHS.
Cucrema oTcyéra.

[Ipsimast 1 oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-BekTop MarepualibHOW TOYKH, €ro MPOEKIMM Ha OCH CHUCTEMBI
KoopAuHAT. TpaekTopus.

[lepemenienue, CKOpOCTb (CpeAHsisi CKOPOCTh, MITHOBEHHAs CKOPOCTb) U
YCKOPEHHE MAaTEepUaNIbHOW TOYKH, MX NPOEKIMU HA OCH CHUCTEMbI KOOpPAHMHAT.
CrnoxeHue NnepeMereHUI U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHUE. 3aBUCHUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U IyTU MAaTEPUAIbHONW TOUYKU OT BPEMEHU U UX
rpaduKH.

CBoOomHOoe manmeHue. YcCKopeHue cBOOOAHOTO majeHus. J[BmkeHue Tena,
OpOIIIEHHOTO TOJA YTJOM K TOPWU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHSI MaTEepUAIbHON TOYKH OT BPEMEHU U UX IPpaQUKU.



KpuBonuneniHoe  nBuxkeHue. JIBMOKEHME  MATEpUAIBHOM  TOYKH 11O
OKPY>KHOCTH. YTJOBas W JIMHEWHass CKOpocTh. llepwon m wacTtoTta oOpaiieHus.
[leHTpocTpeMuTeEnbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLHUAIBHOE) U MOJIHOE
YCKOpPEHUE MaTepUaIbHON TOUKH.

TexHuyeckue ycTpocTBa M TEXHOJOIMYECKHME MPOILECCHI: CIUIOMETP,
JBUKEHUE CHAPSIOB, IEMHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpEAadn, CKOPOCTHBIE
JTUQTHL.

Jlemoncmpayuu.

Mogenb cucrteMsl 0TCUéTa, WIUTIOCTPALUSl KUHEMATHUYECKUX XapaKTEpPUCTUK
JBUKECHMSL.

Crioco0Obl uccineoBaHus IBUKEHUI.

WnrocTpanus NpeaenbHoro nepexoia i \3BMEpEHNe MrTHOBEHHOM CKOPOCTH.

ITpeoOpa3oBanne ABMKEHUH C UCIIOIb30BAaHUEM MEXAHU3MOB.

[Tanenue Ten B BO3IyX€e U B pa3peKECHHOM IPOCTPAHCTBE.

HaOntonenue nBukeHus Tena, OpOLIEHHOTO MOJ YIJIOM K TOPH30HTY H
TOPU30HTAJIBHO.

HamnpagsneHnue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

ITpeoOpa3oBaHue yrioBOM CKOPOCTH B PEAYKTOPE.

CpaBHEHMeE ITyTeH, TPAEKTOPHM, CKOPOCTEN JIBUKEHUS OAHOIO U TOT'O )K€ TeNa
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

N3ydyeHne HEpaBHOMEPHOI'O JIBUKEHUS C LIEJIbIO ONPEIEIICHNUsT MTHOBEHHOU
CKOpPOCTH.

N3mepeHne ycKOpeHus Mpu MPSIMOJIMHEHHOM PABHOYCKOPEHHOM IBM)KEHHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH NYTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM
JBUKECHUM.

WN3mepenne  yckopeHuss ~ CBOOOJHOTO  majgeHusi  (PEKOMEHI0BAHO
UCIIOJIb30BaHue IIUPPOBOI TabOpaTopun).

N3yuyenue NBUKEHHUS TeNa, OpOIIEHHOI0 TOPU30HTANIBHO. [I[poBepka rumnoresbl
0 NpSMOM MNPONOPLHUOHATIBHOM 3aBHCUMOCTH MEXIy MJaJIbHOCTBIO TNOJIETA U
HA4YaJIbHOM CKOPOCTBIO TeNA.

W3ydyeHne IBUKEHUS Tela IO OKPYKHOCTH C IMOCTOSIHHOM IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH IEPHOJA OOpaIleHHs] KOHUYECKOTO MasiTHUKA OT
€ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBoiii 3akoH HbrotoHa. MueprumaneHble cuctemsl oTcyéra. IlpmHnmn
oTHocuTenpHOCTH ['anmunes. HenmHepuuanbHble cucTEMbl OTCUETA (OIpEAEIICHUE,
IPUMEDBI).

Macca tena. Cuna. [IpuHIuI Cyneprno3unyum CHil.

Bropoi 3akoH HeroTOHA 1711 MaTepuaabHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TSITOTEHUS. OKBHBAJICHTHOCTh TI'PABUTALIMOHHON U
MHEPTHOW MACCHI.

Cuna TsxecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOAHOIO MM IEHUS OT BBICOTHI HaJl
HNOBEPXHOCTHIO IIJIAHETHI U OT reorpaduieckoi MUpOThl. J[BUkeHUuEe HEOECHBIX Tell
U uXx ciyTHUKOB. 3akoHbl Kemuepa. [lepBas kocMuuyeckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUS CKOJIBKEHUS U CUIIA TPEHMSI ITOKOSI.
Koaddunuent tpenus. Cuia CONpOTUBIICHUS NPU IBUKEHUH TEJa B KUAKOCTH WIN
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHTEJIBHOTO JIBUKEHHSI.

Hasnenue. 'mapocratnyeckoe aasienue. Cuna Apxumena.

TexHu4ecKkue yCTpOMCTBA M TEXHOJOTHYECKHE IIPOLECCHI: IMOALINMITHUKH,
JBUYKEHUE NCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauyuu.

HaOnronenue NBHKEHHUS TEN B MHEPLUUAIBHBIX M HEMHEPLUUAIbHBIX CHCTEMAX
OTCYETA.

[IpyHIMII OTHOCUTENBHOCTH.

Kauenne nByX LWIMHAPOB WM WIapOB Pa3HOM MacChl C OAMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUATILHON CUCTEMBI OTCYETA.

CpaBHEHHE PaBHOACHCTBYIOIIEH MPUIIOKEHHBIX K TEITy CHJI C IPOU3BEACHUEM
MAaccChl TeJIa Ha €r0 YCKOPEHHUE B MHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cWiI, BOBHUKAIOIIUX B PE3YyJIbTaTE B3aUMOIECUCTBUS TEIL.

N3mMepenue macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U AJCHUU.

IleHTpoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHHUSI IOKOsI, KAYEHHSI U CKOJIBYKEHUS.

Yuenuueckuit saxcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

N3mepenne paBHOACUCTBYIOUIEH CHII MPH JBM)KEHUU OpyCcKa MO HAKIOHHON
IIJIOCKOCTH.

ITpoBepka TUIIOTE3Bl O HE3aBHCHUMOCTH BpPEMEHHU JBUXKEHHUS Opycka IO
HAKJIOHHOM INTIOCKOCTH Ha 33JjaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

N3yueHne NBUKEHUSI CUCTEMBI TE€J, CBSI3aHHBIX HUTHIO, IEPEKUHYTON Uepes
JETKui OJIOK.

N3mepenne koddduiieHTa TpeHus MO BEJIMYMHE YIIIOBOTO KoddduireHTa
3aBUCUMOCTH Fp(N).

HccnenoBanne NBMKEHHS OpycKa MO HAKJIOHHOW IJIOCKOCTH C IMEPEMEHHBIM
K03 ULIMEHTOM TpEeHUS.

W3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. [locTtymarenbHoe W BpamaTeabHOE JBHXKEHUE
TBEPAOTO Tena. MOMEHT CHJIbI OTHOCHUTEIIBHO OCH BpaumieHus. [lnedo cuibl
CnoxeHune Cil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTu Tena.

YcnoBust paBHOBECHS TBEPIOIO TEA.

YcroitunBoe, HEyCTOMYUBOE, OE3pa3TUIHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHL: KPOHIUTEMH,
CTPOUTENBHBIN KpaH, PEHIETYAThIE KOHCTPYKIIUU.

Jlemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKYM.

HccnenoBanre yclIOBHM paBHOBECHS TBEPAOTO TeNd, HMEIOLIErO0 OCh
BpAILCHUS.

KoHcTpynpoBaHHue KPOHIITEMHOB M PaCUET CUII YIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIAb ONOPBI.

Tema 4. 3akonvt coxpanenus ¢ Mexanuke.

NMnynbc MaTepuanbHON TOUYKH, CHCTEMBI MaTEpUAIbHbBIX TOUeK. LleHTp Macc
CHUCTEMBI MAaTEPUAIBHBIX TOYEK. TeopemMa 0 IBUKEHNHU LIEHTPA Macc.

NMnynbe CUITbl U UBMEHEHHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT umnynbca MaTrepUalbHOW TOUYKH. IIpencraBiieHHe O COXpaHEHHH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGora cumel Ha MasioM W Ha KOHEYHOM TiepemernieHun. [ paduuaeckoe
npeacTaBieHue paboThl CHIIBI.

MoOITHOCTb CHUIIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOW SHEPTUU MATEPUAIBHON TOYKH.



[loreHUHAIBHBIE W HENOTCHUUWANbHbIE CUJbl. lloTeHIManbpHas >HEprus.
[ToreHuuanbHass SHEPrust yrnpyro AeQopMUpOBaHHOU MpyxuHbL. lloTeHnmanbHas
SHEprus Tejla B OHOPOJIHOM IPaBUTALIMOHHOM IoJie. [loTeHIManpHas s3Heprus Tena
B TPAaBUTALIMOHHOM TII0JI€ OJHOPOAHOro Iapa (BHyTpHW MU BHe Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThbsi KOCMUYECKAsA CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIUATBLHBIX CHJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH
CHUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUUECKOI YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymM s UACATbHOM >KUAKOCTU KAaK CIEICTBUE 3aKOHA
COXpAaHEHUSI MEXaHUUYECKON YHEPTUH.

TexHn4eckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: JBUKEHUE PAKET,
BOZOMET, KOTIED, MPYKUHHBIA TUCTOJIET, TUPOCKOII, PUTYPHOE KaTaHHWE Ha KOHbKAX.

Jlemoncmpayuu.

3aKOH COXPAaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

N3MepeHne MOIHOCTH CHUJIBI.

V3mMeHeHue 3HepTuu Tena Mpu COBEPIICHUN PaOOTHI.

B3auMHble TNpeBpalllcHUs KUHETUYECKOW M MOTCHIUAIBHOW SHEPrUd MpPHU
JNEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHHe SHEePTHH MPU CBOOOTHOM TaICHHH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmMuUKym.

N3mepeHne nMmyJiibea Teia o TOpMO3HOMY MYTH.

W3mepenue Cuiibl TATH, CKOPOCTH MOJIENH SJIEKTPOMOOUIISE M MOIIIHOCTHU CHJIBI
TATH.

CpaBHeHHE U3MEHEHUSI UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanne COXpaHEHHsI UMITYJIbCA ITPU YIIPYTOM B3aWMOICMCTBUMU.

N3mepeHre KHHETUYECKON SHEPTUHU TeJIa [0 TOPMO3HOMY MTYTH.

CpaBHeHUE W3MEHEHUS! TOTEHIIMAIbHON HEPTUU MPYKUHBI ¢ PaOOTOM CUJITBI
TPEHMUSL.

Onpenenenue pabOThl CUIbI TPEHHS TMPU JBHKEHUU Tela MO HAKJIOHHOM
IJIOCKOCTH.

Paznen 3. MoJgekyasipuasi Gu3nka u TEpMOJAMHAMUKA.

Tema 1. Ocnosbt MONEKYAAPHO-KUHEMUUECKOT meopull.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJsIpHO-KMHeTnyeckon Tteopun (MKT), ux
onbITHOE 00ocHOBaHMeE. [{uddy3us. bpoyHoBckoe aBmxeHue. XapakTep IBUKEHUS
Y B3aWMOJICHCTBUS YaCTHIl BeUIECTBA. MOJEnu CTPOEHUs Tra3oB, XKUAKOCTEU WU
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekys (atoMoB). KonnuectBo BemectBa. [loctosnnas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ usmepenus. lllkana
temneparyp Llenscust.

Mogenp naeanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH: YACTHULIBI
rasza IBUKYTCSl XaOTHYECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOGcomoTHAs
Temneparypa (mkana temnepatyp KenbBuna). 3akon [lanpToHa. M30mpoiiecch B
UJCATPHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ paduueckoe
MPE/ICTaBICHUE U30MPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsaA3pb  MEXIy JIaBJIE€HUEM H  CPEIHEM  KUHETHUYECKOM  HHeprueu
MOCTYIMATEIbHOTO TEIJIOBOTO JIBMXKEHUSI MOJIEKYJ HJI€AIbHOTO ra3a (OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH HICATBHOTO Ta3a).

CBs13b a0COIFOTHOM TEMITEpaTypbl TEPMOTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOU SHEPTUEN MOCTYNATEIbHOIO TEIIOBOTO IBUKEHHUS €€ YaCTHLI.

TexHuyeckue yCTpONCTBA U TEXHOJIOTMYECKHE MPOLECCHl: TEPMOMETP,
OapomeTp, MoTydeHne HaHOMATEPUAJIOB.

Hemoncmpauyuu.

Mopnenu 1BUKEHUS YaCTULl BEIIECTBA.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Buneoposnuk ¢ 3anuchio peanbHOro OPOYHOBCKOTO JIBUYKEHHUS.

Huddy3us KUIKOCTEH.

Mogens onsita IllTepHa.

[IpuTsrKeHNE MOJIEKYIL.

Mopeny KpucTauInuyeCKuX pelETOK.

HabGmronenue u rcciieqoBaHuE U30MPOLIECCOB.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKMuUKym.

HUccnepoBanne mpoluecca YCTAHOBJIEHUS TEIUIOBOTO PAaBHOBECHUS IPH
TeII000MeHEe MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpMUUYECKOro Tpolecca (PEKOMEHJIOBAHO UCIOJIb30BAHUE
1 poBoit TabopaTtopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3ydenne nuzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennoswvie mauiunbt.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCJIOBUW IS
TEPMOJAMHAMUYECKON CUCTEMBI. BHENIHNE 1 BHYTpeHHHE napaMeTpsl. [lapamerpsr
TEPMOJMHAMHUYECKON CUCTEMBI KaK CPEAHUE 3HAUECHUS BEJIMUMH, ONTMCHIBAIOIIUX €€
COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauanmo TtepmoanHaMuku. (CamMoOnpoOM3BOJIbHAs — peJlaKCalus
TEPMOJINHAMUYECKON CUCTEMBI K TEIIIOBOMY PaBHOBECHIO.



Mogeney wnaeasbHOr0O rasa B TEPMOJAMHAMUKE — CHCTEMA YPaBHEHUM:
ypaBHeHue MenaeneeBa—KiranepoHa n BbIpaXX€HHE Uil BHYTPEHHEU DHEPIUM.
VYcnoBrsi IPUMEHUMOCTH 3TOW MOJENH: HU3Kash KOHLUEHTPALHs YaCTHILI, BEICOKHE
TeMInepaTypbl. BeipaxxeHue il BHYTPEHHEW SHEPTrUd OJHOATOMHOTO HJIEAIbHOTO
rasa.

KBa3ucratnueckue u HeCTaTHIECKUE MTPOLIECCHI.

OnemeHnrtapHas paboTa B TepMOAMHAMUKe. Berunciaenue paboTsl 1o rpaduky
npoI1iecca Ha pV-auarpamme.

Temnonepegaya  kak  crnoco0  M3MEHEHUS  BHYTPEHHEW  DHEpruu
TEPMOJMHAMHMYECKOW  cucTeMbl 0e3  coBepiieHus pabotel.  KonBekuus,
TEILIONIPOBOIHOCTD, U3Iy4YCHHUE.

KomnuectBo Ttemnorel. Temno€éMKoOCTh Tenma. YaenbHas W MOJIIPHAS
TEIJIOEMKOCTH BEIIECTBA. YpaBHeHUE Maiiepa. YaenpHas TEIJIOTa CrOpaHUs
TormBa. Pacuér koimuecTBa TEIUIOTHI TpW  Teruionepenaye. llonstue 006
annabaTHOM Tpoliecce.

[lepBbIii 3aKOH TEPMOAVMHAMUKHU. BHYTpeHHsAs1 dHeprusa. KoinyecTBo TerioTsl
U paboTa Kak Mepbl HM3MEHEHHs BHYTPEHHEW OHHEPruM TEPMOJIMHAMUYECKON
CHUCTEMBI.

BTopoii 3ak0H TEpMOIMHAMUKH 1151 PABHOBECHBIX IPOLIECCOB: YEPE3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJIMHAMUYECKONW CUCTEMBI IIPOXOAUT €IUHCTBEHHAs
annabara. AOCOIIOTHASI TEMIIEpaTypa.

BTopoii 3aKk0H TepMOAMHAMUKY 111 HEPABHOBECHBIX MPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIIoTy OT 0oJiee XOJ0AHOIO Tena K 0ojiee HarpeToMy 06€3 KOMITEHCaluu
(Knaysuyc). Heo6paTuMOCTh IPUPOIHBIX MTPOIIECCOB.

[Tpunnumne! neictrs TerioBbix MamuH. KII/I.

Maxkcumanbnoe 3nauenue KIIJI. Hukn Kapho.

DKOJIOTUYECKUE ACIEKThI MCIIOIb30BaHUs TEIUJIOBBIX ABUraresnei. TemmoBoe
3arpsi3HEHHUE OKPYKAIOIIEN CPEBbI.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE ITPOLECCHI: XOJIOAUIIBbHUK,
KOHJMIIMOHED, NIW3ENbHBIM M KapOIOpaTOpHBIN [BUTATENH, MapoBas TypOWHA,
NOJIy4YEHUE CBEPXHU3KUX TEMIEPATYp, YTHIA3ALUUS «TEIUIOBBIX» OTXOJOB C
UCITI0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTUIIM3alUs OMOOPTaHUYECKOTO TOTUIMBA JJIs
BBIPAOOTKU «TEIIOBOM» U 3JIEKTPOIHEPTUU.

Hemoncmpauyuu.

W3MeHeHune TemnepaTypsl IPH a1uadaTHYECKOM PaCIIMPEHUH.

Bo3nymHoe oraumso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEN BEILIECTB.

CrniocoObl U3BMEHEHMSI BHYTPEHHEN SHEPTHUU.

HccnenoBanue aqnadbaTHOro mpouecca.



KomrmbrotepHbie MOJENN TEMIOBBIX JBUTATENEH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMuUKym.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annabaTHOTO mpolecca.

N3ydyeHne B3aMMOCBSI3M DHEPIrUU MEXMOJEKYJSPHOTO B3aUMOACHUCTBUSA H
TEMIIEPATyPbl KUIIEHUS KUJKOCTEH.

Tema 3. Acpecammuvie cocmoanusn eeuyecmea. Dazosvie nepexoowl.

[TapooOpa3oBanue u koHaeHcanus. Micnapenue u kuneHue. Y aeibHas TerioTa
napooOpa3zoBaHUs.

Hacpimennsle u  HeHachllleHHbIE napbl. KadecTBeHHas 3aBHCUMOCTh
IJIOTHOCTH Y IABJICHHS HACBIIEHHOTO Mapa OT TEMIIEPATYPbI, UX HE3aBUCUMOCTb OT
00bEMa HACBIIIEHHOIO Tapa. 3aBUCUMOCTb TEMIIEPATyphbl KUTIEHUS OT JABJICHUS B
HKUJKOCTH.

BraxxnocTth Bo3ayxa. AOCOMIOTHASI 1 OTHOCUTENIbHAS BIAKHOCTb.

Tsépnoe teno. Kpucrammmueckue u amopubie Tena. AHU30TPOIUSI CBOWCTB
kpuctaioB. [lmaBneHne w Kpucraumsanus. YelbHas TEIUIOTA IUIABJICHHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsoxenue u cxxarue. Caur. Moayns FOHra.
[Ipenen ynpyrux aegopmariuii.

TennoBoe paciupeHne KUIKOCTeH U TBEPABIX Tell, 00bEMHOE U JIMHEHHOE
pacumpenre. AHTapMOHHU3M TEIJIOBBIX KOJIEOaHMM YaCTHUIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paCIIUpEeHHUs Tell (Ha KaYECTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEpPTUH B (PAa30BbIX MEPEX0IaX.

YpaBHeHue TerioBoro OanaHca.

[ToBepxnocTHOE HaTsHKeHHE. KO3 (UIIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanumisipasie siBnenus. J(aBneHue noa MCKpUBIEHHON NOBEPXHOCTHIO KUIAKOCTH.
®opmyiia Jlarutaca.

TexHn4eckrue yCTpOWCTBA W TEXHOJOTHUYECKHE MPOLECCHL:  KUIAKHE
KPHUCTaJUJIbl, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauyuu.

TemnnoBoe pacmpeHue.

CBOIICTBa HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue npu noHM>XKEHHOM TABJICHUM.

N3Mepenune Cuitbl MOBEPXHOCTHOTO HATSXKEHUS.

OMnBbITHl C MBUIBHBIMH TNIEHKAMH.

CmauunBaHue.

Kanumisipasie aBieHUs.

Moenn HEHbIOTOHOBCKOM JKUIKOCTH.



Crioco0ObI M3MEPEHUS BIAKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJIEHUS KPUCTAINIMYECKOTO BEILIECTBA.

Buner nedopmanuii.

HaGmronenne manbix aedopMariuii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3/yXa M OILIGHKAa Macchl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duiimenTa moBEPXHOCTHOTO HATSHKCHHUS.

N3mepenne monyis FOnra.

HccnenoBanue 3aBUCMMOCTH  Jepopmanuu  pe3sMHOBOro obOpasna oT
MIPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JnekrpoanHamMuka.

Tema 1. Inekmpuueckoe noJe.

OnexTpuzaums Tel U €€ MpOsIBICHUS. OJEKTpuueckuil 3apsa. JIBa Buaa
AIEKTPUYECKUX 3apsAdoB. [IpOBOOHWKM, NHMAJIEKTPUKH W MOJYIPOBOJIHUKH.
DJIeMEHTAPHBIN ANEKTPUUECKUI 3apsil. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsia.

B3anmopeiictBue 3apsaaoB. Toueunsie 3apsaabl. 3akoH KyrnoHa.

Onektpudeckoe nose. Ero neiictBre Ha 3JIEKTPUUECKUE 3aPsiIbl.

Hanpsok€aHocTh  anekTpudeckoro  mosis.  [IpoOHwiit  3apsa. Jlunuwm
HaIpsKEHHOCTH DJIEKTPUUECKOTO MoJst. OHOPOIHOE AIEKTPUUYECKOE MOJIE.

[IoTeHIHAIBHOCTh 3JIEKTPOCTATHYECKOTO IMOds. Pa3HOCTH MOTEHIMATIOB H
HanpspkeHue. lloteHnumanbHass >HeEprus 3apsga B AJIEKTPOCTATHYECKOM IIOJIE.
[ToTennman snexTpocratuyeckoro nosist. Csi3b HANPSYKEHHOCTHU MOJIS U Pa3HOCTH
NOTEHIIMANIOB ISl AJIEKTPOCTATUYECKOro TMojs (Kak OJHOPOJHOTO, TaKk u
HEOTHOPOJTHOTO).

[IpyHIMD CyNIEpIO3ULNN dJIEKTPUUECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lome paBHOMEpHO 3apspkeHHON cdeprl. [lome
pPaBHOMEPHO 3apsKEHHOTo Mo 00bEMy miapa. [lome paBHOMEpHO 3apsKEHHOM
OeCKOHEUHOM TIIOCKOCTU. KapTwHbl JUHUM HAOpsHKEHHOCTH JTUX TMOJeH U
HKBUITOTEHIIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM IOJIE. Y CJIOBHUE PABHOBECHS 3aPs0B.

JvanexTpuku B BJIEKTPOCTATUYECKOM IoJIe. Jusnexrpruueckas
MIPOHUIIAEMOCTh BEUIECTBA.

KonnencaTop. DIeKTpOEMKOCTh KOHAEHCATOPa. DJIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOpa.



[TapaiutennbHOE COeqMHEHNE KOHAEHCATOPOB. [locnenoBarenpbHOe coeTMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOI0 KOHIEHCATopa.

JIBr>keHUE 3apsyKEHHOM YaCTUIBI B OTHOPOJHOM 3JIEKTPUYECKOM IOJIE.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: SJIEKTPOCKOII,
AIIEKTPOMETP, DJIEKTPOCTATHUUECKasi 3allliTa, 3a3eMJICHHE JJICKTPOTPHUOOPOB,
KOHJIeHCATOpHhI, renepaTop Ban ne ['paada.

Jlemoncmpayuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DIEKTPUUECKOE TOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopaenb snekTpoctatuueckoro reneparopa (Baun ae I'paada).

[IpOBOAHUKH B DIEKTPUYECKOM IOJIE.

DJIEKTPOCTATUUECKAS 3ALIUTA.

Y CTpONUCTBO U IEVUCTBUE KOHIEHCATOPA MOCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
MJIACTUH, PACCTOSHUSI MEXAY HUMU U JUAJICKTPUUYECKONU MPOHUIIAEMOCTH.

DHEPrust JIEKTPUUECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCAaTOpa YepE3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMuUKym.

O1neHka cujl B3auMOJEHCTBUS 3apSKEHHBIX TET.

HabGnronenue npeBpallieHus SHEPTUH 3apsKEHHOTO KOHAEHCAaTOpa B SHEPTHIO
U3JIyYEHHUs CBETOANO/IA.

N3ydeHne npoTekaHus TOKa B LIENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH MOTEHIINAJIOB (HampsiKEeHUs ) pu
MOCIIEIOBATEILHOM COCIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwiii 31eKmpuydeckuil mok.

Cuia toka. [TocTosiHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO0 TOoKa. MCTOYHMKH
toka. Hanmpsoxenue U u O/1C &.

3akoH OMa 1l ydacTKa [EMu.

DIIEKTPUYECKOE CONPOTUBJIEHUE. 3aBUCUMOCTb CONPOTUBIICHHS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJWHbI M IUIOMIAJIM TONEPEYHOTO CEUCHUS. Y IeJIbHOE
COITPOTHBJIEHNE BELIECTBA.

[locnenoBaTenpHOE, Mapajuie]bHOE, CMEIIAHHOE COEOUHEHHE MPOBOJHUKOB.
Pacuét pa3BeTBin€HHBIX dekTpuueckux menei. [IpaBmia Kupxroda.

Pabota snextpuueckoro Toka. 3akoH [xoyns—Jlenna.



MoUHOCTh 3MEKTPUUYECKOro Toka. TemioBasi MOIIHOCTh, BblaeNisemMas Ha
pe3ucTope.

O/IC v BHyTpeHHEE CONPOTUBIICHUE UCTOUHUKA TOKA. 3aKOoH OMa 715l TOJTHOM
(3aMKHYTO#) dJIeKTpUYEeCKOM Iienu. MoOIIHOCTh HCTOYHHUKA Toka. KopoTkoe
3aMbIKAHUE.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHn4eckrue YCTpOWCTBA M TEXHOJOTMYECKHE TMPOLECCHL: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON SJHEPTUN.

Jlemoncmpayuu.

W3mepeHne CUiibl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA OT HANPSDKEHUS I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOUOA.

3aBUCHUMOCTh COIPOTUBIICHUS LUIMHAPUYECKUX NPOBOJHUKOB OT JIJIMHBI,
IJIOIA/IN TIOTIEPEYHOTO CEUYEHHS M MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBJICHUS MPU TOCTOSIHHOM
HaIpsHKEHUH.

[Tpsimoe n3mepenne DJIC. KopoTkoe 3amMbIKaHUE ralbBaHUYECKOTO dJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONPOTUBIICHHUS.

Crnioco0Obl coenMHeHUs1 UCTOYHUKOB Toka, DJIC OaTapeii.

HccnenoBanre pa3HOCTH NOTEHIIMAIOB MEXIY MTOJFOCAMU UCTOYHHUKA TOKA OT
CHUJIbI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccenenoBanre CMEMAHHOTO COEIMHEHUS PEZUCTOPOB.

N3mepeHne yaenbHOro CONpOTUBIIEHUS IPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIbL TOKAa OT HAMpsDKEHUS IS JIAMIIBI
HaKaJIUBaHMUSI.

YBenuueHue npenena n3MepeHus aMmrnepMerpa (BoJIbTMETPA).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTUBJIEHNS HICTOYHHUKA TOKA.

HccnenoBanue 3aBucuMoctd JJIC raJbBaHMYECKOrO 3JEMEHTa OT BPEMEHU
pU KOPOTKOM 3aMbIKaHUH.

HccnenoBanue pa3HOCTH NOTEHIIMAIOB MEXIY MTOJFOCAMU UCTOYHHUKA TOKA OT
CHUJIbI TOKA B LICTIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH MUCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunsix cpeoax.

DJIEKTpUYECKAasi MPOBOAUMOCTDh  PAa3JMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METAILIOB. 3aBUCHUMOCTh CONPOTHUBIICHUS METAIIOB OT
Temnepatypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX IMYYKOB.



[TonynpoBOIHUKH. CobctBeHHast U IIpUMECHAsl  MPOBOJUMOCTD
noJynpoBoHUKOB. CBolicTBa p—n-niepexosa. [lomynpoBoHIKOBBIE TPHOOPHI.

ONEKTPUYECKUN TOK B AJIEKTPOJIUTAX. DJEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
DnekTpoaun3. 3akoHbl Dapanaes s AIEKTPOJIN3a.

OneKTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. Paznuyneie TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. I1nasma.

TexHuyeckue yCTpOWCTBA M NIPAKTHYECKOE IPUMEHEHHUE: Tra30paspsiaHble
JaMIbl, 3JIEKTPOHHO-JTyuyeBasi TpyOKa, MOJYINPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UcTOp, (HOTOAUO], CBETOUO, TAIbBAaHUKA, pApUHUPOBAHUE ME/IU, BBIIUIABKA
AIFOMHUHUS, DIIEKTPOHHAS MUKPOCKOITHS.

Hemoncmpauuu.

3aBUCUMOCTh CONPOTUBJIEHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB INEKTPOIUTOB.

3akoHsl anektponn3a Papanes.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

CpaBHEHHE TPOBOAUMOCTH METAIOB U MOJIYIPOBOJHUKOB.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HabGmrogenue snektponnsa.

W3mepenne 3apsiaa OTHOBAIEHTHOTO HOHA.

HccenenoBanne  3aBUCMMOCTH  CONPOTHUBJIEHHS  TEPMOPE3UCTOpPA  OT
TEMIEPATYPHI.

CHsTHE BOJBT-aMIIEPHOM XapaKTEPUCTUKU JUOAA.

DU3NYECKHI PAKTHUKYM.

Crioco0b1 m3mMepeHust PU3NIECKUX BEIMYUH C UCTIOIh30BAHUEM aHATIOTOBBIX H
IU(POBBIX M3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOIIOTHBIE U OTHOCUTEJIbHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEIUYMH.
OueHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHNE KOCBEHHBIX HW3MEPEHHM, MCCICAOBAHUM  3aBUCHUMOCTEMN
bu3nyecKux BEIMYMH, MPOBEpPKa MPEAJOKEHHBIX THMOTe3 (BHIOOp U3 pabdorT,
OMMCAaHHBIX B  TEMAaTUYECKUX  paszlenax «YUYEHUYECKHH  IKCIEPUMEHT,
1abopaTopHbIe pabOThI, MPAKTUKYM).

Me:xnpeaMeTHbIe CBA3H.

Nzyuenue kypca ¢puzuku yray0iaéHHoro ypoBHs B 10 kiacce ocyuiecTBisercs
C YYETOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBA3EH C KypCaMM MaTE€MaTHKH,
OHOJOTMU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEM 0008 HAYUHO20
no3nanuA: SIBICHUE, HAY4YHBIM (akT, rumnore3a, (U3MYecKas BEJIMYMHA, 3aKOH,



Teopus, HAOJIOACHHE, HKCHEPUMEHT, MOJCIUPOBAHUE, MOJIEIb, H3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHU, U3MEpPUTENbHbIE TPUOOPHI, IUPPOBas 1abopaTopusl.

Mamemamuxka: peuieHue CUCTeMbl ypaBHeHMH. JluHeiHas QyHKIUS,
napaboJia, runepOosa, ux rpadukd U cBoicTBa. TpuroHomerpudeckue GyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BexTopsl 1 uX MpOeKIHH Ha OCU KOOPJMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexanuveckoe JABWKCHHUE B KUBOU mpupoze, nuddys3us, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIIOBOE 3arps3HEHUE OKPYXKAIoLEH Cpelibl,
yTHiIn3anuss OHMOOPraHMYECKOro TOIUIMBA I  BBIPAOOTKH  «TEIJIOBOW» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KalIWJUISIPHbBIE SIBJIEHUS B PUPOJIE,
AIIEKTPUYECKHE SIBICHUS B dKUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAs Macca, MOJYy4YEeHUE HAaHOMAaTepHUasiOB, TEIIOBBIE CBOMCTBA
TBEPJBIX TEN, KUJKOCTEH U T'a30B, KUJIKHE KPUCTAILIbI, SJEKTPUUECKHUE CBOMCTBA
METAJJIOB,  DJIEKTPOJUTHYECKAss  JMCCOLMAIMs, TalbBaHUKA, d3JCKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghus: BnaxHOCTh BO3AyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozcusa: npeoOpa3oBaHue IBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHMJIKOTO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKIUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMK), MCIOJb30BaHUE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHHUKE (THPOCKOI, BOJAOMET W JPYTHUE), JBUTATEIh BHYTPEHHETO
Cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAMJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYeHUS] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE€ HaHOMAaTepUaloB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAsl 3allMTa, 3a3€MJICHUE DJIEKTPONpPHUOOpPOB,
ra3zopaspsiIHble JaMIIbl, TOTYITPOBOAHUKOBBIE TPUOOPHI, FAJIbBAHUKA.

11 KJTACC

Paznen 4. JnekrpoanHamMuka.

Tema 4. Maznummnoe noae.

B3anmoneiicTBUE TNOCTOSIHHBIX MarHUTOB Y NPOBOJHHMKOB C  TOKOM.
MaruutHoe mnone. Bektop MarHuTHOM uWHAyKIMH. [IpuHimn cynepnosunnu
MArHUTHBIX NIOJIEH. JIMHUY MarHUTHOM MHITYKIWH.

MarsuTHO€e 1oJie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna AmMnepa, €€ HanpaBJI€HUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBieHUE U MOYJb. J[BH>KEHHE 3apsKEHHOW YaCTULIbI
B OJIHOPOJHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

MarnutHoe nose B BemectBe. DeppoMarHeTUKH, Mapa- U JUaMarHeTHKU.



TexHuueckue YCTPOﬁCTBa N  TCXHOJOIHMYCCKUC TIPOLECCChI: IMPUMCHCHUC

MTOCTOSTHHBIX MAarHHUTOB, AJIEKTPOMArHUTOB, TEeCTeP-MYIbTUMETP,
AJIEKTPOJBUTATENH SIKOOHU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

Kaptuna nuHMA  WMHAYKOMM ~ MarHATHOTO — TOJS  IOJIOCOBOTO M
MOJIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

KaptrHa nuHUN MarHMTHOW MHYKIIMYU TOJISI JNIMHHOTO MPSIMOTO MPOBOJHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHNKA, KATYIIKH C TOKOM.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

HaOmronenue ABWKEHUS My4YKa JIEKTPOHOB B MArHUTHOM MOJIE.

[TpuHIMDO JNENUCTBUS ANEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmMuUKym.

HccnenoBanre MarHuTHOTO IMOJI HOCTOSTHHBIX MATHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanue NeMCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuiibl AMmriepa.

N3yueHne 3aBUCUMOCTU CHIIbI AMIIEpa OT CUJIbI TOKA.

OrnpeneneHne MarHUTHOW UHAYKIIMM HA OCHOBE MU3MEPEHUs CHIIbI AMIepa.

Tema 5. Inexkmpomaznumnan uHOYKYuUs.

SIBieHue AnEeKTpOMarHUTHOW MHAYKUMHU. IlOTOK BekTOpa MAarHUTHOU
uHaykiunu. OJIC wHAyKnMW. 3aKOH JJieKTpoMarHWuTHOW wuHaykuun Dapanes.
Buxpesoe anekrpudeckoe nozue. Toku Dyxo.

OJC uHAYKUMHM B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

ITpasuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LIE€NM MOCTOSIHHOTO TOKA.
ABnenue camonHaykuuu. IJ{C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOUECCH: MHAYKLIHUOHHAS
MeYb, COJICHOU/, 3alllUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUH B MATHUTHOM TOJIE
3eMuIH.

Jlemoncmpayuu.

HabGnrogenue siBjaeHUS 3JIeKTPOMAarHUTHOW MHTYKIIUH.

UccnenoBanne 3aBucumoctd OJIC MHAYKIUM OT CKOPOCTH W3MEHEHHUS
MAarHUTHOTO MOTOKA.



[IpaBuio Jlenna.

[TaneHne MarauTa B alFOMUHUEBOH (METHON) TpyOe.

SIBiIeHME CAaMOMHTYKIIH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTU WU3MEHEHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHON UHIYKIIUH.

Onpenenenne MHAYKIUU BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue sIBICHNS] CAMOUHAYKIINAH.

COopka MoJienH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paznen 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHas cucrema. CBoOOIHBIE KOJICOAHUS.

["apMonunyeckue konebaHusi. Kunematuueckoe M JTMHAMHYECKOE OINMHUCAHUE.
DHepreTuyeckoe ONMucaHue (3aKOH COXPAaHEHUsS MEXaHWYeCKOW sHepruu). BoiBon
JTUHAMUAYECKOTO OMUCAHUS TAPMOHMYECKUX KOJICOAHUN U3 MX YHEPTeTUYECKOTO U
KMHEMAaTU4€CKOTO OMUCAHMUS.

AmMmntyna u ¢asza kosebanui. CBs3b aMIUIMTYIbl KOJeOaHUN HCXOAHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepwon m uacrora koneOanuii. [lepmonm Maibix CBOOOTHBIX KoJieOaHUH
MaTEeMaTU4YeCKOoro MasTHHKA. llepros cBOOOAHBIX KoOIeOaHMW MPYKUHHOTO
MasTHUKA.

[TonsiTue o 3aTyxaromux Kojaebanusx. BeiHy)eHHbIe KoneOanus. Pe3oHanc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BHJ PE30HAHCHOM KpPUBOW.
ABTOKOJICOaHUS.

TexHuyeckue yCcTpoMcTBa M TEXHOJIOTMYECKHUE MPOIECCH: METPOHOM, Yachl,
KaueJu, My3blKalbHble MHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuck K0e0aTeTLHOTO ABUKCHHUSI.

Habmonenne He3aBUCUMOCTH MEpUO/a MaNbIX KojeOaHu# rpy3a Ha HUTH OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyXarwmux KojaeO0aHU U 3aBUCUMOCTH NIEPUOJIAa CBOOOTHBIX
KOJIEOAHHM OT COMPOTUBIICHHUS.

HccnenoBanne koneOGaHWW Tpy3a HA MACCUBHOM MpYXKHHE C IEJbIO
dbopmupoBaHUs PEACTaBICHUIN 00 UACATHPHON MOJCIN MTPY>KUHHOTO MAasTHHUKA.

3aK0OH COXpaHEHUs PHEPTUU MPU KOJIeOaHUSIX rpy3a Ha MPY>KUHE.

HccnenoBanre BRIHY X ACHHBIX KOJIEOaHUIA.

HabGnronenue pe3onanca.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.



W3mepenne mnepruoaa CBOOOIHBIX KOJIEOAHUN HHUTSHOTO W MPYXUHHOTO
MasITHUKOB.

N3ydeHne 3aKOHOB JIBH)KEHUS TeNa B X0/I€ KOJIeOaHW Ha YyIIPYTrOM IMOABECE.

M3y4yeHune nBUKEHUS HUTAHOTO MasTHUKA.

[TpeoOpa3oBaHne PHEPTUU B IPYKUHHOM MASTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHUI.

HccnenoBanue BHIHYKIESHHBIX KOJICOAHHI.

Tema 2. Inexkmpomaznummnule Kojiedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
uaeanpHOM KoisiebaTenbHOM KOHType. Popmyna Tomcona. CBsi3b aMILIUTY/bI
3apsijia KOHJIEHCATOpa ¢ aMIUIUTYAON CHIIBI TOKA B KOJIe0aTeIbHOM KOHTYpE.

3aKOH COXpaHEeHHsI SHEPTUU B HI€aIbHOM KOJIe0aTeIbHOM KOHTYDE.

3aryxarommue JIEKTPOMAarHUTHBIC KoJie0aHusl. BbIHYyX1IeHHBIE
AJIEKTPOMarHUTHBIE KOJIeOaHusl.

[lepemenHbpli TOK. MOIIHOCTE IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEICTByIOIEE 3HAUYCHHWE CHJIBI TOKAa W HANpsHKEHUS MpH pa3indHoil (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VMHIYKTUBHOCTH B LIE€NM CHUHYCOUJAJIBHOIO IEPEMEHHOIO TOKAa. PE30HaHC TOKOB.
Pe3onanc HanpspoKeHUN.

WUneanvupiii  Tpanchopmatop. IlpousBonactBo, mepegadya u moTpeOiIeHHE
IIEKTPUYECKOU SHEPTHH.

OKOJIOTMYECKME PUCKHA MpU IPOU3BOACTBE JJEKTpodHepruu. KymnbTypa
VICITOJIB30BAHUS MJIEKTPOIHEPTHH B [IOBCETHEBHOU KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE NPOLECCHI: IEKTPUUYECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOTO TOKA, TUHUU JJIEKTPOIIEpeaay.

Jlemoncmpayuu.

CBOOOHBIE IIEKTPOMATHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOAHHUM OT UHAYKTUBHOCTH M EMKOCTH
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTOp He3aTyXaroIIKX 3JIEKTPOMATHUTHBIX KOJIECOAHUH.

Mopeinb 31eKTPOMarHuTHOrO reHepaTopa.

BoinyxaeHHbIe CHHYCOMIaTbHbIE KOTeOaHusI.

Pesncrop, Karymka MHAYKTUBHOCTM M KOHJEHCATOP B LIENM IIEPEMEHHOIO
TOKA.

Pesonanc mnpu MoOCIENOBATEIIBHOM COCAVMHEHUM PE3UCTOPA, KATYLIKH
VMHIYKTUBHOCTH M KOHAECHCATOPA.

Y CTpoiicTBO ¥ IPUHITUTT ACUCTBUS TpaHCHOpMAaTOpa.



Monenp ATMHUA 2IEKTPOIIEPEIAYH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMuUKym.

Nzyuenue tparnchopmaropa.

HccnenoBanre MEPEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COEIUHEHHBIC
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

Ha0ntonenue 351eKTpoMarHuTHOrO pe30oHaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUMHbLE G0JIHbI.

MexaHnueckue BOJIHBI, YCJIOBUA HX pacnpocTpaHeHus. llomepeunble u
pONOJbHBIE BOJHBL. [lepuon, cKOpocTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)X€HHE, MpeJoMieHHe, MHTephepeHIHs u
U paKims.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

[ITymMOBOE€ 3arpsI3HEHUE OKPYKAKOUIEN CPEBI.

DONEeKTPOMArHUTHBIE BOJHBL. Y CJIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opueHTanys BEKTOPOB B JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  3JIEGKTPOMarHUTHBIX  BOJH:  OTPAXXEHUE,  MPEIOMIICHUE,
nosisipu3aius, naTephepeHns u Auppakius.

[IIxana 37€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIBI paguoCBs3U U TeneBuacHusA. Paqnonokanms.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEeJIbl.

TexHuyecknue yCTpPOWCTBA M MPAKTUYECKOE TNPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTBHI, pajiap, paauonpuéMHHK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus,
yJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauyuu.

OO0pazoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MPOJIOIBHBIX BOJIH.

Koneobuomeecs Teo Kak MCTOYHHK 3BYKa.

3aBUCHUMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habnronenue otpaxeHus: U IpeIoMICHUS MEXAaHUYECKUX BOJIH.

Hab6monenue natepdepeHny U AUPPaKku MEXaHHUYECKUX BOJIH.

AKYCTUYECKHUI PE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHNE.

HaOnronenue cBsi3M T'POMKOCTM 3ByKa M BBICOTBI TOHAa C aMIUIUTYJIOM U
4acTOTON KoJeOaHuH.

HccnenoBanne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPayKEHHE, ITPEJIOMIICHHE,
noJisipu3anus, 1upakius, tHTepPepeHIus.

Oo6napyxeHue nHGHPaKPaCHOTO U YIbTPA(PUOIETOBOIO U3ITyUECHH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMosIMHEHOE pacIpOCTpaHEHUE CBETAa B OJHOPOAHOU cpene. JIyu cBera.
To4eyHbIll HICTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OoTpaxkeHus cBeTa. llocTpoenue n3oOpakeHuil B
iockoM 3epkaie. Cdepuyeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npenoMiieHus. [10cToSHCTBO 4aCTOTBI
CBETA U COOTHOLIEHHUE JJIMH BOJIH IIPU MIEPEX0IE MOHOXPOMATUYECKOIO CBETA YEPE3
rpaHully paszena AByX ONTUYECKUX CPEL.

Xon nmyueit B mpusme. Jucnepcust cBera. CrokHBII cocTaB 0eloro cBeTa.
IIBer.

[lonHoe BHyTpeHHee oTpakeHue. [IpenenpHbli yroi MoJHOTO BHYTPEHHETO
OTPAKECHMUS.

Cobuparoriue 1 paccenBaroiye TMH3bL. ToHKas J1uH3a. DOKYCHOE pacCTOSIHHUE
¥ ONTHYECKasl cujia TOHKOM JMH3bI. 3aBUCUMOCTh (POKYCHOTO PACCTOSIHUS TOHKOU
chepuyeckoil JMH3BI OT €€ TEOMETPUM U OTHOCUTEIBHOIO IOKa3aTels
IIPEJIOMIICHHUS.

®opmysia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xox nyda, MpOUIEAIIEro JWH3Y IOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuyeckoi ocu. IlocTpoeHne wu300paKeHH TOUKHM W OTpe3ka NpsMON B
coOMpaloIIKX U pacCeUBaIOLIUX JIMH3aX U UX CUCTEMaX.

OnTuyeckue npubdopsl. Paspemaromas cnocoOHOCTh. ['1a3 kak ontuyeckas
cucrema.

[Ipenenbl MNPUMEHUMOCTH TEOMETPUUECKON ONITHUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHblE HMCTOYHHUKHU.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpeHIIMOHHOU
KapTUHE OT JBYX KOIEPEHTHBIX HCTOYHHMKOB. IIpuMepsl KiIacCHYECKHX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmus cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM  IAJE€HUH MOHOXPOMAaTHYECKOIO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJIOIMYECKHE IPOLECCHI: OYKH, JIyIa,
nepuckon, QoroamnmnapaTr, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MPOCBETIICHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHHUSI CBETA.



Hccnenoanue npeaomMieHus CBETa.

HaOntonenue nojiHoro BHyTpeHHEro oTpaxeHus. Moiens cBeToBoAA.

HccnenoBanre xoJa CBETOBBIX IYYKOB YEpe3 IJIOCKOMapalieNbHYIO
IJJACTUHY U IPU3MY.

HccnenoBanue CBONCTB M300pakKeHUH B JIMH3aX.

Mopnenn MUKpOCKONa, TEIECKOIIA.

Hab6mronenue natepdepennmm cpera.

HaOmronenre nNBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiIMOHHOW PEIIETKH.

HaGmronenue nudpakiimoHHOTO CIEKTpa.

Habmronenue aucnepcuu cBeTa.

HabGnronenue nonsipusaiiuu cBeTa.

[IpuMeHeHnE MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

N3mepenue nokazaress npeioMIeHUs CTEKJIa.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pacCTOSTHUSI OT BemiecTBa (Ha
pUMEPE KUJIKUX JTUH3).

N3mepenne PoKyCHOro pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tomy4yeHune n300pakeHUs B CUCTEME U3 TUIOCKOTO 3epKayia U JIMH3HI.

[Tomy4yenune n300pakeHUs B CHCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHHe TEIECKONUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTEpPEpeHIny U Mosipu3aluu CBETa.

M3ydeHne noyisipu3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3y4yenune naTepPEpeHITNH JIA3ePHOTO W3ITyUYCHHS Ha IBYX IIETISX.

Habmonenue aucnepcum.

HabGmrogenue u uccnenoBanue AMGPaKIMOHHOTO CIEKTpa.

H3mepeHnne IiMHbI CBETOBOUM BOJIHBI.

[ToydyeHune criekTpa W3Ty4YEHUs CBETOIMOAA TIPH TOMOIU TU(PAKIIMOHHON
PELIETKU.

Pasnen 6. OcHOBBI crIeIHAJILHO TEOPUU OTHOCHTEIbHOCTH.

['paHuIBbl TPUMEHUMOCTH KJIACCHYECKON MeXaHUKU. [locTynaTel criennanbHOMI
TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  mHTepBal.  [IpeoOpasoBanus  Jlopenta.
VYcnoue npuuuHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHUE
BPEMEHU U COKpALIEHUE JJINHBI.

DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIBI.

CBs13b MacChl C SHEPrUEN U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOS.



TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECChl: CIYTHUKOBBIC
NPUEMHHKHU, YCKOPUTEU 3apSKEHHBIX YACTHIL.

YyeHndeckuii SKCIIEpUMEHT, J1abopaTOpHBIE PaOOTHI, MPAKTHKYM.

OnpeneneHue MMIYyJbCa W DHEPrUM  PEIATUBUCTCKUX 4YacTuil (IO
doTorpadusiM TPEKOB 3aPSXKEHHBIX YACTUI B MATHUTHOM TI0JIE).

Pasznen 7. KanToBasi pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBECHOE TEIJIOBOE M3JIy4eHHE (M3ITydeHUE aOCOJIOTHO YEPHOTO TEa).
3akoH cMmemieHuss Buna. ['mnores3a [Inanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dorordpdext. Onbitel A. I'. CronetoBa. 3akonsl poTodddekra. YpaBHeHHE
Onnmreiina 1 potospdexra. «Kpacnas rpanuna» Gorosaddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJIEHHE CBeTa Ha aOCOIIOTHO
MOTJIOIIAIONIYI0O M a0COJIIOTHO OTpaxaronlyr mnoBepxHocTh). OmbiTel I1. H.
JleGenena.

BousiHoBBIE cBOMCcTBA yacTul. Bomubl ne bpounns. /[nuna Bonssl ne bpounisa u
pazMepsl o0JacTH JIOKaIM3alMM JBWXKYyIIeics dactuisl. KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 351eKTpoHOB Ha KpUCTaILIaX.

Cneunduka uzmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPEneIEHHOCTEH
[eitzenoOepra.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTHYECKHE IPOLECCHL: CIEKTPOMETD,
dboToseMEHT, (HOTONATUMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEUHas Oarapes,
CBETOJIUOL.

Jlemoncmpayuu.

®o1orh(HeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS — MOJYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

Ceeroauon.

Conneunas Oartapes.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

Hccnenosanue Gporopesucropa.

N3mepenune nocrostHHoM [lnanka Ha ocHOBe uccienoBanus porordpdexra.

HccnenoBanre 3aBUCUMOCTU CUJIBI TOKA YEPE3 CBETOIHUO/ OT HAIIPSIKEHUSI.

Tema 2. Quzuka amoma.

OnpITel MO HKCCIEIOBAHUIO CTpoeHUs aroMa. [lmaHerapHas monenb aroma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u nornomnieHue GOTOHOB MPU MEPEXOE aTOMA C
OJIHOT'O YPOBHSI SHEPTHH HA IPYTOil.



Buasl ciektpoB. CiekTp ypoBHEN 3HEPIrUU aToOMa BOAOPOAA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3TyueHue cBera. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHUE IIPOLECCHI: CIEKTPaIbHbIN

aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu.

Mopnenb onsita Pesepdopra.

Ha0nronenue nuHeyaThIX CIEKTPOB.

YCTpONCTBO U IECUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHIL.

Ornpenenenue JIMHBI BOJHBI JA3€PHOTO U3Ty4YECHUS.

Yuenuueckuit sxcnepumenm, navopamopnuie padomul, npaKmMuKym.

HaOmronenue nuHeRyaToro crekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocrosiHHoi Punbepra.

Tema 3. Duszuka amomHo20 A0pa U I1EMEeHMAPHBIX YACMUY,.

Hyxnonnas monens sigpa I'eiizenOepra—lBanenko. 3apsia sapa. MaccoBoe
yucio sapa. M3o0Tonsl.

PagnoaktuBHOCTh. Anbda-pacnag. DJIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacman. ['aMmma-n3nyyeHue.

3akOH pPaAuOAaKTUBHOTO pacnaja. PaamoakTHBHBIE HM30TONBI B TPHUPOLE.
CBoiicTBa MOHU3HUPYIOLIEr0 H3Iy4YeHUs. BiusHue paivMOakKTUBHOCTH HA YKUBBIE
opranu3msbl. EctrecTBeHHbI QoH nznyuyenus. JJozumerpus.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepublie cuibl. Jlepext Macchl sapa.

SAnepusie peakuuu. JleneHue u cuHTe3 saep. AnepHeie peakTopsl. [Ipobdiembl
YOPaBIsIEMOr0 TEPMOSAEPHOTO CHHTE3a. OKOJOTHMYECKHUE ACHEKThl Pa3BUTHS
SIEPHON SHEPrETUKH.

Mertoapl perucTpanyuy U UCCIEN0BaHUS SJIEMEHTAPHBIX YACTUL.

@dyHIaMEHTalbHbIE B3aUMOJCUCTBUA. bapvOHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtanaapTHoi Moaenu. KBapk-ritooHHas MOAENb aApOHOB.

®dusznka 3a npenenamu CranaaptHoOl Mozaenu. T€MHas MaTepus U TEMHas
DHEPIUsl.

EnunctBO usnyeckoit KapTUHBI MUpA.

TexHuyeckue yCcTpoiCcTBa U TEXHOJOTHUYECKHE MTPOLIECCHI: TIO3UMETP, Kamepa
BuuibcoHa, sinepHblil peakTop, TEpMOSIIEPHBINA peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCHas ToMorpadus.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomuol, npaKMUKyM.

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3yyenue norsoieHus 6eTa-4acTull aTlOMUHUEM.

Pasnen 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKH.



Otanbl pa3BUTHs acTpoHOMUU. [IpukinagHOe 1 MUPOBO33PEHUECKOE 3HAUCHHE
acTpoHoMuHU. [IpUMEHMMOCTh 3aKOHOB (HU3UKH ISl OOBSICHEHUS TPUPOJIBI
KOCMHUYECKHX 0OBEKTOB.

Mertonel aCTpOHOMHMYECKHX HcciieqoBaHU. (COBpPEMEHHBIE ONTHYECKHE
TEJIECKOIbI, PaANOTEIECKOIbI, BHEATMOC(EPHAST ACTPOHOMHMSI.

Bunx 3Bé3mnoro neba. Co3Be3amsi, sSpKue 3BE3bI, TUTAHETHI, WX BHUIANMOC
JIBUKEHHUE.

ConHeyHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTrouHuk 3Heprun CoJiHLa U 3BE3 .

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKH. J[MarpaMma «CEKTpaJIbHBIA KIacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOW MOCIEIOBATEIIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM NOCJIENOBATEIBHOCTA. BHYTpEHHEE CTpOEHHE
3BE311. COBpEMEHHBIE MPEJACTABICHHS O MPOUCXOXKACHUU U 3BoIonnU CoJiHIA U
3BE3/. DTanbl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxkenue u nBuxenue CoJsiHLIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky n kBasapsl. UEpHBIE ABIPHI B Aapax
raJaKTUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PemukTOBOE M3MydeHHUE.

Macimradnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTpPOHOMHUH.

Yuenuueckue nabniooenus.

HabGmronenust 3B€3qHOr0 HeOGAa HEBOOPYXKEHHBIM TJIA30M C UCIHOJIb30BAaHUEM
KOMITBIOTEPHBIX TPUJIOKEHUH JJI ONpeesIeHUs MOJO0KEeHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausi CeBepHOro MOJIylIapusi U SIpKUe
3BE3/BI.

HaGmronenuss B Teneckon JIyHBI, IIaHeT, TyMaHHOCTEH U 3BE3IIHBIX
CKOIUICHUH.

Pu3nyecKuil NPaKTUKYM.

Crioco0b1 m3MepeHust PU3NIECKUX BETMYUH C UCTIOIh30BAHUEM aHAJIOTOBBIX H
IU(POBBIX M3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCOIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITUYHH.
OueHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHnEe KOCBEHHBIX HW3MEPEHHH, MCCIEAOBAaHWHA  3aBUCHMOCTEU
bU3NYeCKuX BEIWYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMOTe3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATUYECKUX  pa3feiax «YUYEHUYECKHH  JKCIIEPUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYMY).

O6o01maronee NOBTOPEHUE.



O0o01eHre U cucTeMaTu3alus CoAepKaHus pa3AesoB Kypca «MexaHuKay,
«MomnexynsipHast pU3MKa U TEPMOTUHAMUKAY, « DIEKTpoAHAMUKay, «Konebanus u
BOJHBI», «OCHOBBI CHENUAIBLHOM TEOPUU OTHOCUTEIBLHOCTHY», «KBaHTOBas
busnka», « JIEMEHTbI aCTPOHOMHUH U ACTPODUZUKI.

Ponb Qu3UkM W acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M 3TUYECKOU chepax NesTeIbHOCTH YeJIOBEKa, POJIb U MECTO (DU3UKU U
ACTPOHOMHM B COBPEMEHHOM HAy4YHOM KapTUHE MHUPA, 3HAYCHUE OIHUCATEIIbHOW,
CHUCTEMAaTU3HUPYIONIEH, OOBSCHUTEIBHOM W  MPOTHOCTHYECKOW  (PyHKIUMH
buznyecKoil Teopuu, poib HU3NUECKON TEOPUH B (POPMHUPOBAHUHN TIPEACTaBICHUN
0 (U3MYECKOM KapTUHE MHUpPA, MECTO (PU3MUYECKON KapTHUHBI MUpa B OOIIEM PSIIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEIACTABICHHIN O IPUPOJIE.

MexnpeaMeTHbIe CBA3M.

N3yuenue xkypca pusuku yriayoaéHHoro ypoBHs B 11 kiacce ocyniecTBisieTcs
C y4€TOM COJEp>KaTeIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MAaTeMaTHKH,
OnonoTNN, XUMHUH, TeoTpaduu U TEXHOJIOTHH.

Mesicnpeomemmusile nOHAMUS, C6A3AHHbBIE C U3YUEHUEM MEN 0008 HAYUHO20
no3nanuA: SIBICHUE, Hay4YHBIH (akT, THIOTe3a, (U3NYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DKCIEPUMEHT, MOJIEIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTU U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, ITU(pOBas 1adbopaTopus.

Mamemamuxka: pelieHUE CUCTEMBl YpaBHEHHW. TpPUTrOHOMETPUYECKHE
(GYHKIIMM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJ1€CTBO. BEKTOphI M MX MPOEKIMU HA OCU KOOPJMHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaHbie 3yeMEeHTAPHBIX GyHKUMNA. [Ipu3Haku 1OHOOMS TPEYrOJIbHUKOB,
onpeeeHre MIONIaaAH MITOCKUX GUryp u o0bEmMa Tell.

Buonozcus: »>nexTpuyueckue SBICHHUS B JKUBOM mpupoje, KosieOaTelbHbIE
JIBH)KCHUSI B KUBOW MPHUPOJE, OKOJOTMUYECKUE PHUCKA MPH POU3BOJICTBE
AIIEKTPOIHEPTUH,  DIIEKTPOMArHUTHOE  3arps3HEHUE  OKpYXKAIOIIeH  cpeibl,
yJIbTPa3ByKOBasi JMAarHOCTMKAa B MEJIUIIMHE, OINTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TeJ, MEXaHW3MbI 00pa30BaHMS KPUCTAIUTMIECKON PEIIETKH, CIIEKTPATLHBIN aHAIIN3.

I'eocpagpua: wmarHuTHBIE TONIOCA 3€MJIM, 3aJ€KM MAarHUTHBIX Py,
dboTochEMKa 3eMHOM MOBEPXHOCTHU, cericmorpad.

Texnonocua: TPUMEHEHUE TMOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
AIIEKTPOBUTATEND SIKOOH, TeHEepaTOp TMEPEeMEHHOTO TOKAa, WHIYKIIMOHHAS TeUb,
JIMHUY DJIEKTpoNepeiay, JIEKTPOIBUTaTeNb, pajgap, PaauoNpUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBYU-meub, ynabTpa3ByKoOBas JUAarHOCTUKA B TEXHUKE,
POEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapesi, CIIyTHUKOBbIE
NPUEMHHKY, sAJIEpHAs SHEPTeTHUKA U IKOJIOTUUECKUE aCIIEKThI €€ pa3BUTHSL.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJabTaThl OCBOCHHUS YyuyeOHoro mnpeaMera «Duzukay
JOJKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYarOIIMXCsl pyKOBOACTBOBATHCSA
chOpMUPOBAHHONW BHYTPEHHEW TMO3HMIMEH JUYHOCTHA, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAINM, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHNX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHIICKOTrO O0OIleCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U ONBITA JEATEIBHOCTH B IMPOLECCE PEANM3allui OCHOBHBIX HANPABICHUN
BOCIIUTATENBHOU ESITENHLHOCTH, B TOM YHCJIE B YACTH:

rPaskIAHCKOT0 BOCTIMTAHMS:

e c(hopMUPOBAaHHOCTH TPAKTAHCKOM MOZUIIUN O0YUAOIIETOCS KaK AKTHBHOTO
Y OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

e TMPUHATHE TPAAUIMOHHBIX OOIIEYEIOBEUECKHX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JECSATEIBHOCTh B UHTEPECAX IPAKIAHCKOTO
oOlrecTsa, y4yacTBOBaTh B CaMOYNpaBICHHMH B 00pa3oBaTelbHON
OpraHM3allNy;

e YMEHHME B3aMMOJEHCTBOBATH C  COLMAIBHBIMU  HMHCTUTyTaMU B
COOTBETCTBHUU C X (DYHKIIMSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHUS:

e c(hopMUPOBaAHHOCTH POCCUICKOMN IPpaXXIaHCKOMN UIECHTUYHOCTH,
MaTpUOTU3MA;

e IIEHHOCTHOE OTHONIEHHWE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBE/ICHHUS,;

e CIIOCOOHOCTBH OIEHWBATH CUTYAIlUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHUE JMYHOIO BKJIaJIa B MOCTPOCHUE YCTOMUMBOIO OYIyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e OCTETHYECKOE OTHOLIEHWE K MHUPY, BKIKOYAs JCTETHKY HAYYHOIO

TBOPUYECTBA, MPUCYIIETO (PU3NIECKON HAYKe.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpPEC K pa3IuuHbIM chepam npodecCUOHATBLHON ACSITENbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, yMEHUE COBEPILIATh OCO3ZHAHHBIHI
BbIOOD Oynymied mpodeccuu M peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001acTH
(GU3MKYN Ha POTSKEHUH BCEU KU3HU.

IKOJOTHYECCKOI0 BOCIIMTAHUA

c(OpPMUPOBAHHOCTh IKOJIOTUYECKON KYJIBTYphl, OCO3HAHUE IJ100ATBHOIO
XapakTepa dKOJIOTMYECKHUX Ipodiiem;

IUIAHUPOBAHWE WM OCYLICCTBICHHUE ICHCTBUI B OKpPYXAIOLIEH cpele Ha
OCHOBE 3HaHUA LI€JIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

paclIMpeHre OmNbITa AESATEIbHOCTH HKOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (PU3HKE.

HEHHOCTH HAYYHOI'O IO3HAHUA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PH3UIECKON HAYKHU;

OCO3HAaHHME IEHHOCTU HAy4YHOW AESTETbHOCTH, TOTOBHOCTH B MpOIECCE
U3y4eHUs: (PU3MKU OCYIIECTBISATH MPOEKTHYI0O M HCCIEA0BATEIbCKYIO
NEeSATEIbHOCTh MHIUBUAYATIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
Ba3oBble Jjornueckue AeicTBUA:

CaMOCTOSITeNIbHO  (OPMYJIMpPOBaTh M aKTyaJlU3UpoBaTh  MpodiiemMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpeaeNATh UENH JEATEIbHOCTH, 33JaBaTh HapaMeTpbl U KPUTEPUHU HX
JOCTH)KEHHS,;

BBISIBIISITh  3aKOHOMEPHOCTM M NPOTUBOPEYHS B PacCMATPUBAEMBIX
bu3HYeCcKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEUICHUsI MPOOJIeMbl ¢ YUYETOM aHAIM3a UMEIOIIHUXCSA
MaTepHaIbHBIX 1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOpPPEKTHBBI B JESATENBHOCTb, OLEHHUBaTh COOTBETCTBUE
pe3yJIbTAaTOB LENSM, OLIEHUBATh PUCKU MOCIEACTBHMN 1EITEIbHOCTH;
KOOPJIMHUPOBaTh U  BBIMOJHATH pPabOTy B  YCIOBHUSIX PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBble uccieaoBaTe/IbLCKHeE TeHCTBUA:

BJIa/ICTh HAYYHOH TEPMUHOJIOTHEH, KIFOUEBBIMHU TIOHATHUSMU U METOJaMU
(bu3nYeCcKO HAYKH;



BIAJCTh  HaBBIKAMU  Y4COHO-MCCIEAOBATEIIbCKOM W MPOEKTHOMN
NEATETLHOCTH B 00JacTH (PU3HMKHU, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelieHus 3amad  (U3HIEeCKOro
COJIepKaHusl, IPUMEHEHUIO PA3IMYHBIX METOOB MTO3HAHUS;

BJIQJICTh BUAAMH JCSITEILHOCTH TIO TOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINN, TPEOOPA30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX
CUTyalusiX, B TOM YHCJI€ TPU CO3JaHHHM y4EOHBIX MPOEKTOB B 00JACTH
bu3uKy;

BBISIBJSITH TIPUYUHHO-CJICICTBEHHBIC CBSI3W U aKTyaJIW3WpOBaTh 3ajauy,
BBIJIBUTATh THUMOTE3y €€ pelIeHus, HaxOAuTh apryMEHThl JiA
JIOKA3aTelIbCTBA CBOMX YTBEP)KICHHM, 3a/JaBaTh MapamMeTpbl U KPUTCPUU
pEIICHMS;

aHAIIM3UPOBATh TMOJYYCHHBIE B XOJA€ PEIICHUs 3aJaddl PE3yJIbTaThl,
KPUTHYECKH OILIEHUBATh WX JTOCTOBEPHOCTh, MPOTHO3UPOBATH N3MEHEHNUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (GOPMYJIHUPOBATh COOCTBEHHBIE 33aJa4d B OOpa30BaTENbHOM
NESATETLHOCTH, B TOM YHCJIC TIPU U3YICHUH (PU3HKHY;

JlaBaTh OIIEHKY HOBBIM CHUTYAI[UsM, OIEHUBAThH MPUOOPETEHHBIH OIIBIT,
yMETh TIEPEHOCUTh 3HaHWS MO0 (HU3MKE B MPAKTUYECKYIO O0OIacTh
KU3ZHEICATSIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;
BBIJIBUTATh HOBBIE HJICH, MPEJIaraTh OPUTHHAIBHBIEC OAXO/IbI M PEIICHNUS;
CTaBUTH MPOOIEMBI U 337a49H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ unpopmaunmeii:

BJIa/IETh HABBIKAMH NOJy4eHUs! MHPOopMau (U3NIECKOTO COACPKAHUS U3
VMCTOYHUKOB PAa3HbIX THIIOB, CAMOCTOSITENBHO OCYILECTBIIATH IIOMCK,
aHalu3, CUCTEMATHU3AlMI0 M HHTEPHpPETALMI0 MH(POPMALUUA PA3TUUYHBIX
BUJIOB U (hOPM TNPEJCTABICHUS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIINH;

UCIIONIb30BaTh CpEACTBa MH(POPMAIMOHHBIX W  KOMMYHHUKAIlMOHHBIX
TEXHOJOTMA B  PEIICEHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a/lad ¢ CcoOJtoJIecHueM TpeOOBaHUN HPrOHOMHUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypCcoCOEpEKeHUs, MPaBOBBIX U
THUYECKUX HOPM, HOpM MH(OPMALIMOHHON OE€30MaCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPKaHMSI B Pa3IMYHBbIX (hopmarax ¢
y4€TOM Ha3zHaueHus HUHGOpMAIMM M UEJIeBOM ayAuTOpUHU, BBIOUpas
ONTUMANIbHYIO (OpPMY MPEICTABIICHUS U BU3yaJIU3all1H.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUSA:



OCYIIECTBISATh OOIIEHHWE Ha Yypokax (U3MKM W BO BHEYPOUHOUH
JESITENbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CUTyalliii HW CMSAT4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JOTUYHO H3J1ararb CBOKO TOYKY 3PEHHS C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPEICTB;

IMOHUMATh U UCMOJIb30BaTh MMPEUMYIIIECTBA KOMAHAHON U UHAUBULYAIBHOU
paboTHI;

BBIOMpPATh TEMATUKY M METOJAbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJIJIEKTUBA;

IIPUHUMATh L€ COBMECTHOW JEATEIBHOCTH, OPraHUu30BBIBATH U
KOOPJAWHUPOBATh JEHUCTBUA MO €€ JOCTHKEHUIO: COCTABJATH IUJIAH
JNEeUCTBUH, paclpeaessaTh POIM ¢ Y4ETOM MHEHUN YYaCTHUKOB, 0OCYK/1aTh
pe3ynbTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAay€CTBO CBOETr0 BKJIAJa M Ka)XXJIOr0 y4aCTHHUKA KOMaHJIbl B
001t pe3ynbTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

MpearaTb HOBBIE NPOEKTHI, OLECHUBATh WJCH C IO3WLHU HOBU3HBI,
OPHUTHHAIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYaIUSX, TPOSBIISTH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATUBHBIM.

PeryasiTuBHbIe YyHUBEpPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYLIECTBIIATH IO3HABATEIbHYIO JEATENBHOCTh B 001aCTH
(U3UKN U aCTPOHOMUH, BBISABIIATH MPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTABJIAThH IJIaH PELIECHUs PACUETHBIX U Ka4€CTBEHHBIX
3a/1a4, IUIaH BBIIIOJHEHUS MPAKTUYECKOW PabOThl C y4ETOM HMMEIOIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U IIPENIIOUTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacimupsTh paMKi y4eOHOTr0 peIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIH;
JienaTth OCO3HAHHBIA BBHIOOp, apryMEHTHpPOBaTh €ro, OpaTth Ha cedd
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIIEHUBATh MIPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO W MPOSBICHUIO SPYIAUIMH B 00JacTU
(Gu3MKHN, TOCTOSHHO TMOBBIIATH CBOM 0Opa30BATENbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOIUOHAJIbHBbIN HHTEJIEKT:

AaBaTb OLICHKY HOBBIM CUTYAllUAM, BHOCUTL KOPPEKTHUBBI B ACATCIIbHOCTD,
OICHUBATDH COOTBCTCTBHUC PC3YJILTATOB LICIISAM;



BIAJCTh HABBIKAMU TI03HABATEILHOW pediIeKcur Kak OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUU U MBICIUTENBHBIX NPOLECCOB, UX PE3YJIBTATOB U
OCHOBAaHUI;

HCIIOJIB30BaTh MPUEMBI peICKCHH JIS OIIEHKH CUTYaIlNH, BHIOOpa BEPHOTO
pelieHus;

YMETh OLIEHHBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATh PELIEHUS MO HX
CHIDKCHUIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JIPYTUX IIPU aHAIU3E PE3YJIbTATOB
JIESATCIbHOCTH;

MPUHUMATh Ce0s1, TOHUMAasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M ApPryMEHTHI JIPYTUX IPU AHAIU3E PE3YIbTATOB
JIEATEIILHOCTH,

MpU3HABaTh CBOE MPaBO M MPABO JAPYTUX HA OMIUOKH.

B mpormecce NOCTHKEHUSI JTMYHOCTHBIX PE3YJILTATOB OCBOCHHUS MPOTPAMMBI IO
¢uszuke [ YpPOBHS CpeAHero oOmiero oOpa3oBaHus Yy OOyYarommxcs

COBEPIICHCTBYETCS OMOIMOHATBHBIH WHTEIIICKT, IIPEIOJIar AFOIIHIA
c(hOpMUPOBAHHOCTb:
e CAaMOCO3HAHHWS,  BKIIOYAKOIIETO  CIOCOOHOCTh  TOHUMATh  CBOE

HIMOIMOHAIBHOE COCTOSIHUE, BUJETh HANPABJICHUS Pa3BUTHUS COOCTBEHHOM
IMOLIMOHAIIBHOM cepbl, ObITh YBEPEHHBIM B ce0€;

caMOperyJIMpOBaHMs, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IOBEJEHHE, CIIOCOOHOCTh aqanTUPOBATHC K
HYMOIMOHAIBHBIM M3MEHEHUSIM U TPOSIBIATH TMOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOYAIOUIEH CTpEeMJICHHE K JOCTHXKEHUIO LENH
U yCIeXy, ONITUMU3M, UHUIIMATUBHOCTh, YMEHUE EWCTBOBATh, UCXO/S U3
CBOHMX BO3MOXKHOCTECH;

OMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh MMOHHMMATh  SMOIIMOHAIBHOE
COCTOSIHUE [JpPYTHX, YYHUTHIBaTh €ro IpHU OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMANIbHBIX  HABBIKOB, BKJIIOYAIOIIUX CIHOCOOHOCTH  BBICTPAUBAThH
OTHOILIEHUSI C JAPYTUMH JIIOJbMH, 3a00THTHCS, MPOSBISATH HHTEpPEC U
paspemarb KOHIUKTHI.

[MPEAMETHBIE PE3VJIbTATBI

K xoniy oOyuenus B 10 knacce npeiIMETHBIE PE3YJIbTAThl HA YTIYyOJIEHHOM YpOBHE
JIOJKHBI OTpaXkaThb C(HOPMUPOBAHHOCTH Y 00YUaIOIIUXCSl YMEHUM:



MOHUMATh pOJb (GU3UMKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COLMANbHOM U OITUYECKOW cdepax AesTeNbHOCTU
YeJioBeKa, poJib U MECTO (DU3UKU B COBPEMEHHOW HAYYHOW KapTUHE MHUPA,
3HAQUYEHHE OMNMCATEJIbHOM, CHUCTEeMATU3UPYIOLIEH, OOBSCHUTEIBHOU U
MPOTHOCTUYECKON  (QYHKIUHA  (U3MYECKOW TEOpUM —  MEXaHUKH,
MOJICKYJISIPHOM (PU3UKK U TEPMOJIMHAMUKHU, POJib (DU3HMUECKON TEOpPHH B
(GbopMUPOBAHUY MIPEJICTABICHHUM O PU3NYECKON KapTUHE MUPA;

pasnuyaTh yCIOBUS MPUMEHUMOCTH MoJieiel (PU3NYECKUX TN U IIPOLIECCOB
(sBrEeHM): MHEpIUalbHas cucTeMa OTcuéra, adCONIOTHO TBEPAOE TEJo,
MaTepHuaibHas TOYKa, PABHOYCKOPEHHOE JBU)KEHUE, CBOOOIHOE MaJIeHuE,
abcomoTHO ympyras aedopmanusi, aOCONIOTHO ympyroe M abCOITIOTHO
HEYyIIPyroe CTOJIKHOBEHMS, MOJEIN Tra3a, XKUIAKOCTM U TBEPIOIO
(KpUCTANTMYECKOTO) TeJa, UeaIbHbIA ra3, TOYSUHbIN 3apsij, OJHOPOIHOE
AIEKTPUYECKOE TOJIE;

pa3nuuaTh yCIOBHUS (TpaHUIbl, 00JIACTH) MPUMEHHUMOCTH (PU3UUECKUX
3aKOHOB, TTOHUMATh BCEOOIIMU XapakTep (PyHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh U OOBACHATH MEXaHUYECKUE TMPOILIECChl W  SBIICHMS,
UCIIOJIb3YysI OCHOBHBIE TOJIOKEHUSI U 3aKOHBI MEXaHUKHU (OTHOCUTEIBLHOCTh
MEXaHUYECKOTO JBIKEHUS, (OpMyJSbl KHHEMATHKH PaBHOYCKOPEHHOTO
JIBUKEHUsI, TpeoOpazoBanus [amwies Ajii CKOPOCTH U TEpEeMELICHHS,
3akoHbl HplOTOHA, mNpUHIMO OTHOCHUTENbHOCTH [anmmies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHHUS UMITYJIbCA U MEXAHUYECKOU
OHEPrUH, CBSI3b PabOTHl CUJIBI C U3MEHEHHEM MEXaHUYEeCKOW 3Hepruu,
yCIIOBHSI pPAaBHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCIOJIB30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCJIOBUS IPUMEHUMOCTH
bu3nUecKux 3aKOHOB: MpeoOpazoBaHuil ['anumes, BTOPOro U TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMMITYJIbCA W MEXaHUYECKOU
DHEPrUH, 3aKOHA BCEMUPHOI'O TATOTEHUS;

aHAJIM3UPOBATh U OOBACHATH TEIJIOBBIE MPOIECCH U SIBJICHMS, UCIIONIb3YS
ocHoBHble monokeHuss MKT wu 3akoHBI MOJEKyIsApHOW (QUUKH H
TEPMOJUHAMHUKU (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CcoO CpeaHel
KMHETUYECKOW DSHEpPruer TEIUIOBOIO JBH)KCHUS W KOHLICHTPALIMEH €ro
MOJIEKYJ, CBsI3b TEMIIEpATyphbl BEIIECTBA CO CpPEIHEH KHUHETHYECKOU
DHEPIUEN TENJIOBOTO ABMKECHHS €T0 YaCTHL, CBS3b IABJIICHUS UIECATbHOTO
raza C KOHLEHTpalMEd MOJEKYd M €ro TeMIepaTypod, ypaBHEHHE
MenaeneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOJUHAMHUKH, 3aKOH
COXpaHEHUsI PHEPIHM B TEIUIOBBIX MPOLIECCAX), MPU 3TOM HUCIOJIb30BAThH



MaTeMaTUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBATh YCJIOBUS IPUMEHUMOCTHU
ypaBHeHus: Menneneesa—Knanenpona;

aHAJU3UPOBaTh U OOBSACHITH BJIEKTPUUECKUE SIBJICHUSA, WCIOJIb3Ys
OCHOBHBI€ MOJOKEHUS U 3aKOHBI JIEKTPOJAMHAMUKU (3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHUHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIA, MPUHLMI CYINEPIO3UIUU IIEKTPUUECKUX
MoJIeH, IPU ATOM yKa3biBas YCIOBUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKKe TPAKTUYECKU Ba)KHbIE COOTHOIICHMS: 3akoHbI Oma g ydacTka
UEeNYM WU JJId 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH J[xoyns—JIeHna,
npaBwia Kupxroda, 3akonsr @apajes AJ1s1 3JIEKTPOJIn3a);

OTMCHIBaTh (PU3UUYECKHE TMPOIECChl W SIBICHUS, HWCIOJBb3YS BEIMYWHBI:
NepeEMEILICHHE, CKOPOCTh, YCKOPEHUE, UMITYJILC T€Jla U CUCTEMBI TEN, CUIIA,
MOMEHT CUJIbL, IaBJICHUE, TIOTEHIUAJIbHAS SHEPIUsl, KHHETUYECKas SHEPT U,
MeXaHU4ecKas SHeprusi, paboTa Cuibl, ICHTPOCTPEMUTEIILHOE YCKOPEHUE,
CUjia TSDKECTH, CHUJa YIOPYroCTH, CHJIa TPEHUsl, MOIIHOCTb, SHEPrus
B3auMOJeCcTBUS Tena ¢ 3eMiEi BOIM3U €€ MOBEPXHOCTH, SHEPT U YIIPYTron
nedopmarui Ipy>KHUHBI, KOJTUYECTBO TEIJIOTHI, a0COMIOTHAS TeMIlepaTypa
Tena, paboTa B TEPMOJMHAMHKE, BHYTPEHHSISI HHEPrus HJI€aTbHOTO
OJIHOATOMHOT0 ra3a, padoTa WJealbHOro ra3a, OTHOCUTEIbHAS BIa>KHOCTh
Bo3ayxa, KIIJl naeansHOro TEmaoBOro ABUTATENS; JIEKTPUUECKOE MOJE,
HaIpPsHKEHHOCTh AJIEKTPUUYECKOTO MOJIsA, HAMPSKEHHOCTh MOJISI TOUEYHOTO
3apsia WK 3apspDKEHHOTO Iapa B BaKyyMe M B JIMDJICKTPUKE, MOTECHIIHAI
AIIEKTPOCTATUYECKOTO TOJIsl, Pa3HOCTh MOTEHIIMATIOB, JJEKTPOIBIKYIIAS
CuJjia, CUJia TOKa, HaMPSHKEHUE, MOITHOCTh TOKA, AJIEKTpUUYecKash EMKOCTh
IJIOCKOTO  KOHJIGHCATOpa,  COMNPOTHBICHME  y4yacTKa  Lenu ¢
MOCJIEA0BATEIbHBIM U MAPAJJIEIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS
AJIEKTPUUECKOTO IO KOHJIEHCATOPa;

OOBACHATH  OCOOEHHOCTM  MPOTEKaHUsI  (U3MUECKUX  SIBJICHHIL:
MEXaHMYECKOE JIBUKEHHE, TEIUIOBOE JBWIKCHHE YacTHUI[ BEUIECTBA,
TEIJIOBOE€ paBHOBeCcHE, OPOYHOBCKOE NBIKEeHHE, MU(y3us, UCTapEHUE,
KUIIEHUE W KOHJICHCAIIMS, TJIABJICHUE U KpUCTAIUIM3alMs, HAIIPABIECHHOCTh
TEIUIONEpEAAUH, JIEKTPU3ALNS TEJl, SKBUIOTCHIIMAIBHOCTD TOBEPXHOCTH
3apsHKEHHOTO MPOBOJHUKA;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKOU BETMYHUHBI OT
JIPYroM ¢ UCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUM, TPU ’TOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJbTaThl MOJTYYEHHON  3aBUCHMOCTHU
bu3nuecKkux BEIUMYMH B BHUAE TIpa@uKoB ¢ YYETOM aOCOJIOTHBIX
MOTPEIIHOCTEd  M3MEpPEHM, JIeJlaThb  BBIBOABI [0  pe3yJbTaTaM
UCCIIEIOBAHUS;



MPOBOJIUTH KOCBEHHBIE HM3MEpPEHUs (U3UYECKUX BEIUYUH, MPU STOM
BBIOMPATh ONTHUMAIBHBIA METOJI M3MEPEHUs, OIICHUBATh a0COIIOTHBIE U
OTHOCUTEIHHBIC MIOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPCHHIA,
MPOBOJUTH OMBITHI MO MPOBEPKE MPEI0KEHHON TMIOTE3bl: IAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, aHATU3UPOBAThH
MOJIYYCHHBIC PE3yIbTaThl W JIeJaTh BBIBOJ O CTaTyce NPEIJI0KEHHON
TUTIOTE3HI,

coOmro1aTh IpaBuiia 0€30MaCHOTO TPYy/Aa P MPOBEIACHUU UCCIIEIOBAHUN B
paMKax  y4yeOHOTrO  O3KCIepUMEHTa, [MpakTUKymMa W  y4deOHo-
UCCJIEIOBATENbCKOW U TMPOEKTHOM NESATEIbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTEILHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYAOBAHMUS;

pemaTh pacy€THBIE 3aJa4d C SIBHO 33JaHHOM M HESIBHO 3aJaHHOU
bu3nYecKoil MOJENbI0: Ha OCHOBAHMM aHAJIM3a YCJIOBUSI OOOCHOBBIBATH
BBIOOp (U3MUECKOM MOJeiIM, OTBeYaroled TpeOOBaHMSAM 3ajayH,
MPUMEHSTH (POPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH U IMOCTYJIATHI (PU3UIECKUX
TEOpU MPHU UCIOJIb30BAHUU MATEMAaTHYECKUX METOJIOB PEIICHHs 3a]ad,
MIPOBOJIUTH PAcUEThl HA OCHOBAHUM MMEIOIIMXCS JAHHBIX, aHATU3UPOBAThH
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YIETOM IMOYYCHHBIX
pe3yIbTaTOB;

pemarh Ka4deCTBEHHBIC 3adaud, TpeOyiolmue TPUMEHEHUS 3HAHWN W3
pa3HBIX pa3aenoB Kypca (PU3UKH, a TAK)KE WHTETPAIIUU 3HAHUN U3 APYTHUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PaCCyKJICHUI ¢ ONOPOM HA U3YUEHHbIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3HYECKUE SIBICHUS;

UCIIOJIb30BAaTh TCOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PaOOTHI U3MEPUTEIBHBIX TPUOOPOB, TEXHUIECKUX YCTPONUCTB U
TEXHOJIOTUYECKHUX MPOLIECCOB;

IPUBOAUTH TPUMEPHI BKJIaJa POCCUMCKUX U 3apyOESKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE TNPOIECCOB OKPYXKAIOMIErO0 MHUpA, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA,

aHAIM3UPOBATh U OIIEHUBATH TOCIIEACTBUS OBITOBOM M TIPOU3BOICTBEHHOM
NEeSATEIbHOCTH 4YEJIOBEKa, CBA3AHHOM C (PU3MYECKUMHU TNPOLECcCaMu, C
MO3ULIUNA SKOJIOTUYECKON 0€30MaCHOCTH, MPECTABICHUN O PALIMOHATILHOM
MPUPOOTIOIH30BAHNN, & TAK)KE Pa3yMHOM HCIIOJIb30BAHUM JTOCTUKCHUIN
HAyKd W TEXHOJOTUW JUIsl JMalbHEUIEro pPa3BUTHS UYEIOBEYECKOTO
00I11eCTBa;

MPUMEHSTH Pa3lInuHbIe CIOCOOBI pabOThl ¢ MHpOpMaIuend (PU3NIECKOro
COIepaHUsi C MCIOJIb30BAHUEM COBPEMEHHBIX HH(MOPMAIMOHHBIX
TEXHOJIOTHA, TIPU 3TOM HCIOJB30BaTh COBPEMEHHBIE WH(MOPMAIIMOHHBIE



TEXHOJOTHUU JUIsl TIOMCKa, MepepabOTKU M TPEIbSBICHUS Yy4eOHOU H
HAYYHO-MIOMYJISIPHON HH(OpMaLMU, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUYECKU
aHATM3UPOBaTh  IOJydyaeMylo  HMHPOpPMAlMIO W OLEHUBaTh €&
JOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(OpPMaLIUU;

IPOSIBIISATH OpraHu3aIOHHbIE u MO3HABaTENIbHbIC YMEHHUS
CaMOCTOSATEJILHOTO TPUOOPETEHNSI HOBBIX 3HAHUH B POIIECCE BHITOTHEHUS
MIPOCKTHBIX U Y4eOHO-UCCIIEA0BATEILCKUX Pa0oT;

paboTaTh B TpymIme ¢ HUCIHOJIHEHHWEM Pa3IMYHBIX COLHUAIBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHAIBFHO PAaCIpeAeisiTh AeITeIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsIX, aJI€KBATHO OLICHUBATh BKIJAJ KaXJOrO U3
YYaCTHHUKOB TPYIIIBI B PELICHUE PacCMaTpUBAEMOM MPOOIIEMBI,

IPOSIBJISATh MOTUBAIMIO K Oyaymiel npodeccuoHaabHOM AesITeIbHOCTH MO
CHEIHUAIBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOdUIIs.

K xoniy oOyuenus B 11 knacce npeIMETHbIE PE3YJIbTAThl HA YTIYyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHUI:

MOHUMATh POJIb (PU3UKU B IKOHOMUUECKON, TEXHOJIOTHUECKOM, COLIMaTbHON
U 3TUYECKOHN cdepax NeATeIbHOCTH YeNOBEeKa, pOoJib U MECTO (PU3UKU B
COBPEMEHHOW Hay4yHOI KapTUHE MUpPA, POJIb ACTPOHOMUHU B IPAKTUYECKON
NeSATEIbHOCTH YeJIOBEeKa U JajdbHEHIIeM HAay4YHO-TEXHHUYECKOM PAa3BUTHUH,
3HAQUYEHHE OMNKCATEJIbHOM, CHUCTEeMATU3UPYIOLIEH, OOBSCHUTEIBHOU U
IPOrHOCTUYECKOW (PyHKUIMNA (PU3NUECKOW TEOpUH — 3JICKTPOAMHAMUKH,
CHEIHAIbHOM TEOpUM OTHOCUTENBHOCTH, KBAaHTOBOM (DU3HMKH, pOJIb
dbuznyeckoid Teopuu B (POPMUPOBAHUU TPEACTABICHUM O (PU3UYECKOU
KapTUHE MHpa, MECTO (PU3NYECKOM KapTHUHBI MHpa B OOLIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPO/IE;
pa3ianyaTh yCIOBUS MPUMEHUMOCTH MOJIeNel PU3NYECKUX TEJ U IPOLIECCOB
(sIBJIEHUI): OTHOPOAHOE AIEKTPUUECKOE U OJHOPOJHOE MATHUTHOE IOJI,
rapMOHUYECKHE KOJIeOaHUsl, MATEMaTUYECKUWA MAasiTHUK, WACaIbHbIN
PY>KUHHBIN MAasiITHUK, rapMOHUYECKHE BOJIHBI, ujeanbHbINA
KoJIe0aTeNbHbBIN KOHTYp, TOHKAas JIWH3a, MOJIeNIel aTOMa, aTOMHOT'O spa U
KBAaHTOBOM MOJIC/IU CBETA;

pazuyath yCIOBHUS (TpaHMIlbl, OOJACTH) MPUMEHUMOCTH (DPU3HUECKUX
3aKOHOB, TOHMMAaTh BCEOOHIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTIOIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSACHATH 3JEKTPOMArHUTHBIE MPOIECCHl U SIBICHUA,
UCIIONIb3YSl OCHOBHBIE TOJNIOKEHHSI M 3aKOHBI AJIEKTPOJAWHAMUKH U
CHEUUAJbHOM  TEOpUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs



ANEKTPUUYECKOTO 3apsiaa, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAyKUuMM, npaBwio Jlenma, cBsa3p  DJIC
CAMOMHJIYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM 1EMU CO CKOPOCTHIO
W3MEHEHHUSI CUJIbI TOKA, OCTYJIAThI CIIELIUAIIbHON TEOPUU OTHOCUTEIBHOCTH
OWHIITEIHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE TIPOIIECCHI U SIBJICHHMS, NCTIOJIBb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  AJiA
dboTordexra, mepBblit U BTOpOM NOCTYNaThl bopa, MpUHIINUIT COOTHOIICHHUS
HeonpeaenéHHocTer [elizenOepra, 3akOHBI COXPAHEHMs 3apsiIOBOTO U
MacCOBOT'0 YHCEN U SHEPTUU B SIACPHBIX PEAKLMIX, 3aKOH PAJUOAKTUBHOIO
pacmaja);

OTHMCHIBaTh (PU3MUECKHE TPOIECChl W SIBICHUS, HWCIOJIBb3YS BEIMYWHBI:
HaIpsHKEHHOCTD JJIEKTPUYECKOTO MOJISA, MOTEHIMANT 3JIEKTPOCTATHYECKOTO
MOJIsl, PA3HOCTh ITOTEHUUAJIOB, DJIEKTPOJIBWXKYILAs CUJIA, HHIYKIUA
MarHMTHOTO TMOJIsl, MarHUTHBIM TMOTOK, cuia AmIepa, UHAYKTUBHOCTb,
ANEKTPOABMKYIIAS CHUJAa CAMOMHIYKIHMH, SHEPrUs MArHUTHOTO MOJIA
MPOBOJHUKA C TOKOM, PEJIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPTUS, SHEPTUs
MOKOsI CBOOOJTHOM YaCTUIIbI, SHEPTHUS U UMITYJIBC (DOTOHA, MACCOBOE YUCJIIO
Y 3aps sIpa, SHEPTUS CBSA3U A1Ipa;

OOBSACHATP  OCOOCHHOCTH  MPOTEKaHHUS  (PU3MYECKHX  SIBJICHMIA:
AJIEKTPOMATrHUTHAS UHIYKIIHUS, CAMOWHTYKIINS, PE30HAHC, HHTEPPEPECHITHIS
BOJIH, Judpakuus, JIUCIEpPCUsl, TOJHOE BHYTPEHHEE OTpaXKEHUE,
dbotoanekTpudeckuii 3pdekT (hororddexr), anbda- u 6eTa-pacnajsl saep,
ramma-u3iaydeHue saep, Pu3ndecKre NpUHIUIBI CIEKTPaIbHOrO aHan3a U
paboTHI J1a3epa;

ONpPEACIISITh HANpPaBICHUE WHAYKIWU MArHUTHOTO TOJS MPOBOJHHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U300paKE€HUE, CO3/IaBAEMOE TNIOCKUM 3€pKaJIOM, TOHKON JTMH30M,
U PaCCUUTHIBATH €T0 XapaAKTEPUCTUKHU;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI I aHaIM3a ©W OOBICHEHHWS  (PU3WYECKUX  MPOIECCOB,
MPOUCXOIAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIAJIAKTUUECKOU
cpene; ABWKEHMsS HeOSCHBIX Tell, HBOJIIONNH 3BE3 U BeeneHHo;
MPOBOJUTh HCCIICIOBAHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUW, MPU STOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJbTaThl MOJIYYEHHON  3aBUCHMOCTH
bu3nueckux BEIUMYMH B BHUAE TIpaduKoB ¢ YYETOM aOCOJIOTHBIX
MOTPEIIHOCTEd  M3MEpPEHM, JIeJlaThb  BBIBOABI [0  pe3yJbTaTaM
UCCIICIOBAHHUS;



MPOBOJIUTH KOCBEHHBIC H3MEpPEHUs (OU3UUECKUX BEIUYUH, MPU STOM
BBIOMPATh ONTHUMAIBHBIA METOJI M3MEPEHUs, OIICHUBATh a0COIIOTHBIE U
OTHOCUTEIHHBIC MIOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPCHHIA,
IIPOBOJIMTH OMBITHI 10 TIPOBEPKE MPEII0KEHHON THIOTE3bI: TUIAHUPOBAThH
IKCIIEPUMEHT, COOMpATh IKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAJTM3UPOBATh
MOJIYYCHHBIC PE3yIbTaThl W JIeJaTh BBIBOJ O CTaTyce NPEIJI0KEHHON
TUTIOTE3HI,

OTHMCHIBATH METOIbI TTOTyUEHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUN;
coOroaaTh mpasuiia 0€30MacHOTO TPYyAa IMIPH MPOBEICHUH UCCIICIOBaHH B
pamMkax  yd4eOHOro  OKCIepMMEHTa, TpakKTHKyMa ©  y4eOHo-
WCCJICIOBATENILCKOW W TPOEKTHOW JIEATEIHOCTH C HCIOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a0OPaTOPHOTO 0OOPYIOBAHMS;

pemiath pacy€THBIE 3aJadydl C SBHO 3aJaHHOW ¥ HESBHO 3a/IaHHOM
¢u3MYECKO MOJENbI0: HAa OCHOBAaHMM aHajW3a YCJIOBHS BBIOMPATH
dbu3ndecKkue MoJeIN, OTBEYalolmue TPeOOBAaHUSAM 3a/laud, MPUMEHSTH
dbopMyIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJAThl (PU3NUYECKUX TEOPHM
Py WCIOJB30BAHWM MaTEMAaTHYECKUX METOJOB pEIICHHs  3ajad,
IPOBOJNTH PAcu€Thl HA OCHOBAaHUHM MMEIOIINXCS TaHHBIX, aHATTM3UPOBAThH
PE3yNbTaThl U KOPPEKTHUPOBATH METOJBI PEIICHUS C YIETOM TOTYyYEHHBIX
pE3yJIbTATOB;

pemarh KadeCTBEHHBIC 3ajaud, TpeOylolmue TPUMEHEHUS 3HAHWN W3
pa3HBIX pa3leioB Kypca GU3NKH, a TAaK)KEe MHTETPalliy 3HAHUHN U3 APYTUX
IPEIMETOB ©CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAMBATH JIOTHYECKYIO
IIETIOYKY pacCyKJIECHUI C ONOPOI Ha N3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHUS,

UCIIOJIP30BAaTh TCOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHIIATIOB PaOOTHI U3MEPHUTEIHHBIX MPUOOPOB, TEXHUIECKUX YCTPOHUCTB U
TEXHOJIOTHUECKHUX TPOIIECCOB;

MPUBOJIUTH TPUMEPHI BKJIaJa POCCUMCKUX U 3apYOSKHBIX YIEHBIX-(DHU3HUKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO0 MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA,

aHAJIM3UPOBATh M OIICHUBAThH MOCIEICTBUS OBITOBOM M MIPOU3BOCTBEHHON
JESTEIIbHOCTH 4YEJIOBEKa, CBSA3aHHOW C (PU3WYECKUMH TMPOIECCaMU, C
MO3UINI KOJOTHYECKON 0€30IacHOCTH, MPEACTABICHUH O PAIlMOHATIEHOM
MPUPOOTIOIH30BAHNN, & TAKKE PasyMHOM HCIIOJIb30BAHUM JTOCTHUKCHUIN
HAyKH M TEXHOJOTMHA JUIS JaJbHEUIIET0 pa3BUTHUA YEIIOBEYECKOTO
00I11eCTBa;

MPUMEHSTH Pa3lInuHbIe CIOCOOBI paboOThl ¢ MHGpOpMaIuen (U3NIECKOTro
COIEepXKaHUSI C MCIOJIb30BAHUEM COBPEMEHHBIX HWH(MOPMAITMOHHBIX



TEXHOJIOTUH, IPH 3TOM HCIOJIB30BaTh COBPEMEHHbIE MH(GOPMAIMOHHBIE
TEXHOJOTHH i1 TIOHMCKa, TepepaboTKM M TPEIbSBICHHUS y4yeOHOUW WU
HAYYHO-MIOMYJISIPHON HH(OpMaLMU, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUU
UHpOpMaLMY, TOJYYEHHOM M3 pa3lMYHbIX MCTOYHHKOB, KPUTHYECKU
aHATM3UPOBaTh  IOJydyaeMylo  HMHPOpPMAlMIO W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCS 3HAHWW, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA WH(OPMALINU;

IPOSIBIISTD OpraHu3allMOHHBIE u NO3HABATEIbHbIE yMEHUs
CaMOCTOSATEILHOTO TPUOOPETEHNSI HOBBIX 3HAHUH B POIIECCE BHITTOTHEHUS
HPOEKTHBIX U Y4eOHO-UCCIIeI0BATENLCKUX PaldoT;

paboTaTh B TpyMNe C HCIOIHEHHEM pa3jINYHbIX COIMAIBHBIX pPOJIeH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATBFHO PACIPEACATh ACSITEIbHOCTD
B HECTAHAAPTHBIX CUTYyalMsX, aJIeKBaTHO OIIEHWBATh BKJIAJ KaKJIOTO U3
YYaCTHHUKOB TPYIIIBI B PELICHUE PacCMaTpUBAEMOM MPOOIIEMBI,

IPOSIBISATE MOTUBAIMIO K OyayIiel nmpodeccuoHanbHOM AeSITeTbHOCTU IO
CHEIHUAIBHOCTIM (PU3UKO-TEXHUIECKOTO MPOdUIIs.
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Paznen 4. JIEKTPOJIUHAMUKA
4.1 DIIEKTPUUYECKOE TT0JIE 24 1 ngg;;tg;ggi‘l 6b68d7
4.2 IToCTOSIHHBIM 2JIEKTPUYECKHUM TOK 24 1 ngg;;tg;ggi‘l 6b68d7
4.3 Toxu B pa3mMuHbIX cpeaax 6 E;:g;;t;;gg}; 6b68d7
Uroro no pazaeny 54
Cucremaru3zanusi 1 0000IIEHHE TPEAMETHOTO COJEPIKAHMS
1 OTIBITA JIEATENHHOCTH, IPUOOPETEHHOTO MPU U3YUECHUHU 19
Kypca ¢usuku 10 kiacco
Hroro no pazneny 19
PeszepBHoe Bpemst 6 bubmorexa [TOK
https://m.edsoo.ru/f16b68d7
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 10



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

11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM ungpposbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (witpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
Bbu6nuoreka [JOK
. 1
I MarrurHoe nose 16 https://m.edsoo0.ru/39859¢f1
Bbu6nuoreka [JOK
1.2 DJIeKTPOMATHHTHAS HHIYKIHA 13 ! https://m.eds00.ru/39859¢f1
Hroro no pazneny 29
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [IOK
2.1 MexaHnnueckue KoJieOaHus 10 hitps://m.cdsoo.ru/39859f]
bu6mmorexa [IOK
2.2 DJEeKTpOMarHUTHBIE KOJIeOaHus 14 hitps://m.cdsoo.r/39859¢f
)3 MexaHu4ecKkue U AIEeKTPOMarHUTHBIC 10 1 bubanorexa HOK
’ BOJIHBI https://m.eds00.ru/39859¢f1
bu6mmoreka [IOK
24 Onrikca 25 ! https://m.eds00.ru/39859f1
Hroro no pazneny 59

Paszea 3. OCHOBBI CIIEIIUAJIbHOM TEOPUM OTHOCUTEJIBHOCTHU

3.1

Ocuosel CTO

5

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

Hroro no pazneny



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

Pa3znea 4. KBAHTOBAS ®U3UKA
bu6mmorexa [IOK
4.1 K - I 1
OPHYCKYTAPHO-BOIHOBOM AyATHSM 3 https://m.eds00.ru/39859¢f1
Bbu6nuoreka [JOK
4.2 ()
H3Hia aToMa > https://m.eds00.ru/39859¢f1
43 ®u3nKa aTOMHOTO SIApa U AIEMEHTapHbBIX 7 bubmmoreka [JOK
' qacTHI] https://m.eds00.ru/39859¢f1
Hroro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6mmoreka [IOK
5.1 DJeMEeHTHl aCTPOHOMHUU U aCTPOPHUIUKU 12 hitps://m.cdsoo.ru/39859¢f1
Hroro no pazneny 12
Pa3nea 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremarusanusa 1 00001eHne
71 IIPEAMETHOTO COAEPKAHMS U OIIbITA 31 bubnuoreka [IOK
’ JeSITeIbHOCTH, IPUOOPETEHHOTO TPH https://m.edso0o.ru/39859f1
u3zyueHnn kypca ¢usuku 10 — 11 kmaccon
Hroro no pazneny 31
PesepBHOE Bpems 9 bubmorexa LIOK
P P https://m.edsoo.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I1O0 170

I[TPOTPAMME



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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INOYPOUYHOE INVTAHUPOBAHMUE (a5 kaaccos npoekrta «lIkoabl — accounnpoBannbie napTHepbl Cupuycay)

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hdara uudposbie
Tema ypoka Konrpoabnbsie IlpakTnyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTesibHbIE
padoTsI padoThI
pecypcsl
| ®duszuka — pyHgaMeHTaabHas HayKa O | Bu6nuorexa LIOK
npupone https://m.edsoo.ru/1beef346
) du3nyecKrue METOAbl HCCIEIOBAHUS 1 Bbubmunoreka LIOK
https://m.edsoo.ru/3a7fde29
; duznyeckue BenuaruHbl. CIIOCOOBI | Bu6nuorexa LIOK
M3MEPEHNA QUIMIECKAX BETHIHIH. https://m.edso00.ru/34c49931
. Mo/:[emprBaHHe (bU3UIECKUX | Bu6miorexa LIOK
SIBJICHUHN 1 TIPOLIECCOB. https://m.edsoo.ru/ca2def03
5 CraproBasi KOHTpPOJLHas padoTa 1 1
DU3NYECKUE BEITUYNHBI.
6 [TorpemnocTu u3MepeHui 1 bubnmnorexa [IOK
(HU3HUCCKUX BEIMIHH https://m.edsoo.ru/7f18fda3
Ponw 1 mecto pusuku B
; (hopMUPOBAHUHN COBPEMEHHOM | Bu6miorexa LIOK

Hay4YHOW KapTUHBI MHpa, B
MIPAKTUYECKOU NEATEIbHOCTH JIIOAEH

https://m.edsoo.ru/eabbded1



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1

MexaHu4deckoe JABHIKCHUC. Cucrembl

] otcuera. Tpaekropus. ITyTs. bubanorexa LIOK
[epemermeHuye. https://m.edsoo.ru/e9a52{02
PaBHOMEpHOE nIpsAMOJIUHEITHOE

9 nskenne. CpeaHsist CKOPOCTb. bu6morexa IIOK
CpeHsisi IyTeBasi CKOPOCT https://m.edsoo.ru/30a108a5
PaBHOMEpHOE IPSIMOJIMHEWHOE
nBikeHue. I'paduueckoe Bu6morexa [IOK

10 npeacrasinenue [1P/1. Pemenue 3anau https://m.eds0o.ru/89ba7190
C MCTIOJIb30BaHUEM 3aKOHA JIBUKCHHUSI.

OTHOCHUTENBbHOCTE ABMKEHUA. 3aK0OH Bu6miorexa LIOK

11 i
CIIOKCHHS CKOPOCTCH. https://m.edsoo.ru/761d18aa
HepaBHOMepHOE BUKEHUE.

MrHoBeHHas1 CKOPOCTh. Y CKOPEHHUE. BuGmmorexa LIOK

12 HopmaibHO® 1 TaHT€HIMAIIbHOE https://m.eds00.ru/a99549a7
YCKOpEHHUE.

[IpsamonnHeiHOE PaBHOYCKOPEHHOE

13 nsuxenue. I'paguueckoe bubanorexa LOK
IIpeJICTaBICHNE. https://m.edso0.ru/b7560bbf
CBoOoaHoe majieHue. JIBuxKeHue Tena, Bu6mmorexa 1[OK

14 OpOLICHHOTO rOPH3OHTATILHO. https://m.edsoo.ru/f738109¢c
JIBu>keHue Tena, OpoIeHHOTO MO/ Bu6mmorexa IJOK

15

YTJIOM K TOPU3OHTY

https://m.edsoo.ru/71cbb4f{5



https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
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JIBr>KEHUE 110 OKPYKHOCTH C

16 TIOCTOSIHHOH 110 MOJYJTIO CKOPOCTBIO H bubanorexa LIOK
€ro XapaKTePHCTUKH. https://m.edsoo.ru/33196fbe
KonTpoabHas padora Ne 1 Bu6miorexa I[OK

17
"Knnemaruka" https://m.edsoo.ru/1242{32¢
WNuepuus. Ilepsbiit 3akoH HeroToHa.
WNuepumansHbie 1 HEMHEPIIUATHHBIE Bu6mmorexa 1[OK

18
CHCTEMBI OTCYeTa. IIpHHIKN https://m.edsoo.ru/5a9%e4a64
OTHOCHUTENBHOCTH [ "anmues.
Cuna. MueptHocTh. Macca. Bropoii Bu6miorexa LIOK

19
saKoH Hpiorona. https://m.edsoo.ru/141d3837
B3aumoneiicteue ten. Tpernil 3aKk0H Bu6miorexa [JOK

20
HetoToHa. Bec Tena. https://m.edsoo.ru/57dba505
3aKOH BCEMUPHOTO TATOTEHUS.
JIBu>KeHMe TJIaHeT U UCKYCCTBEHHBIX

1 cryTHHKOB. IepBast 1 BTOpast bubanorexa LIOK
KOCMHYECKHE CKOPOCTH. 3aKOHBI https://m.edsoo.ru/bdf997fb
Kennepa
Cuna TsKecTu. 3aBUCUMOCTh
YCKOpPEHUsI CBOOOTHOTO MAJACHUS OT Bu6mmorexa 1[OK

22 BBICOTHI HaJl TIOBEPXHOCTHIO TIIIAHETHI https://m.edsoo.ru/9aba2b0a
U reorpau4ecKoi UpOoTHI.

73 Cuia ynpyrocTu. bubnuoreka [JOK

https://m.edso00.ru/22757126



https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26

Cuna tpenus

bubmunoreka LIOK

24
https://m.edsoo.ru/11abfa0a
JlnHamMuKa IBUKEHHUS MaTE€pUaIbHOU Bu6miorexa LIOK
25
TOYKH IO OKPYKHOCTH https://m.edsoo.ru/0ae2cd84
Pemenne koMOMHMPOBAaHHBIX 33724 but6mmoreka [IOK
26 JTMHAMMKH. https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
KonTpoabHnast padora Ne 2 Bu6miorexa I[OK
27
JunamMuka https://m.edsoo.ru/a28aa7ad
Nmnynbc maTepuanbHOM TOYKH. bubnuoteka [JOK
28 Nmmynbe cuibl. Bubmuotexa [JOK
https://m.edsoo.ru/2b95d57¢
N3menenne uMiynbca CUCTEMBI TEJ. Bu6uorexa LIOK
29 3aKOH COXpAHEHHS NMITYJThCA https://m.edsoo.ru/653d3459
PeaktuBHOE nBH>KEHUE. Y paBHEHUE
30 Mermepckoro. PeakTusHbIE bubmmoreka [IOK
JBUTATENH. https://m.edsoo.ru/9aa79a7d
31 Pabota crisl. MOIIHOCTE CHIBL. bu6mmoreka [IOK
https://m.edsoo.ru/dc1caac0
Oneprusa. Kunernueckas 3Heprus u ee BuGmuorexa LIOK
32
M3MCHCHHC https://m.edsoo.ru/9f5a574¢
IloTenumanpHas sHeprus.
[ToreHimanpHas SHEPrUst Npu Bu6miorexa LIOK
33

TPaBUTAIMOHHOM U YIIPYTOM
B3aHUMOJICHICTBHU.

https://m.edso0.ru/4bb8294b



https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
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MexaHuyeckasi JHEPTUS U €

34 HU3MEHEHHE. 3aKOH COXPaHEHUS Bubmuorexa LIOK
MeXaHYECKOil YHEPTHH. https://m.edsoo.ru/13f0a221

15 AOGCOJIFOTHO HEYIIPYyroe 1 abCOTIOTHO BuGmorexa [IOK
yOpyroe CTOIKHOBCHHUA https://m.edsoo.ru/d6532eb9

36 Pemenne kOMOMHUPOBAHHBIX 337249 HA Bu6anorexa [IOK
3aKOHBI COXpaHCHHA https://m.edsoo0.ru/f7706d63

37 KourpoJsbHas padora Ne 3 3akoHbl Bu6moreka [OK
COXpaHCHUH https://m.edso00.ru/913974c7
[ToctynarenbHOE M BpalaTeabHOE

18 JBI>KEHUE TBepaoro tena. [lnockoe Bubmiorexa [IOK
ABIKeHNE. MHTHOBEHHAS 0Ch https://m.edsoo.ru/9a5e2e74
BpaIICHUSI.

% YcnoBus paBHOBECUS TBEPAOIO TeEA. Bu6miorexa [IOK
MomeHT cuitbL. https://m.edsoo.ru/554bafcc

20 [Ipumenenne ycnoBuil paBHOBECHS BuGmorexa [IOK
IIpH PENICHHUHN 3a/1a4 CTaTHKH. https://m.edsoo.ru/f57b4e01

41 LenTp TsxecTtu. Buael paBHOBECHS. bubnmoreka [JOK

https://m.edsoo.ru/f30f43b6
42 JlaBneHue XUAKOCTEH U ra3oB. 3aKOH Bu6nnorexa [IOK

[Tackains. 3akon Apxumena

https://m.edsoo.ru/474e7c4a



https://m.edsoo.ru/13f0a221
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Ocuosable nonoxeunss MKT u ux
OIBITHOE 000CHOBaHME. Macca u

Bbubmunoreka LIOK

43
pasMepsl MoneKyil. MomspHas Macea. https:/m.edsoo.ru/b0a4445f
OcHosnble nosoxkennss MKT u ux
44 OIBITHOE 000CHOBaHUE. BpoyHOBCKOE bu6morexa IIOK
nemxenne. Juddysus. https://m.edsoo.ru/c44d02¢2
Cumbl B3aMOJEHCTBUS MEXKITY
45 MoJiekyaamu. [ToreHranpHast bu6nuoreka [IOK
SHEpIUs B3aNMOJIEHCTBHS MONEKYIL. https://m.edsoo.ru/c5b72ab7
46 ArperaTHble COCTOSTHUSI BEIIECTBA bu6mmoreka [IOK
https://m.eds00.ru/0070d493
TepmoauHaMHu4ecKasi CHCTEMA U €
47 napametpsl. Temneparypa. Ternosoe bubanoreka LIOK
paBHOBecHe. YPaBHEHHE COCTOSHHSL. https://m.edsoo.ru/1531aba5
WneanpHblii raz. OCHOBHOE ypaBHEHUE BuGmorexa LIOK
48 MOJICKYJISIPHO-KUHETHYECKON TCOPHH. https://m.edsoo.ru/1deb2367
4 TeMnepaTypau- Mepa cpeaHen Bubmmotexa LOK
KHHETHYECKOW YHEPTUU MOJICKYIL. https://m.edsoo.ru/8d12¢328
50 N3Mepenne ckopocTel MOJIEKYJ ra3a bubnuoreka [JOK
https://m.edsoo.ru/14e02d1f
| OO0600IIECHHBII Ta30BBIA 3aKOH. Bu6muotexa LIOK
> H30IpONCCOL! B MICATEHEIX Ia3aX https://m.eds00.ru/68878d51
57 I'a3oBrIe 3aKk0oHBI. Pemienue 3amaq bubmunoreka LIOK

https://m.edsoo.ru/1344327b



https://m.edsoo.ru/b0a4445f
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T"a30BrIe 3akoHbIl. Pemenue

bubmunoreka LIOK

53
rpaduyecKux 3anad https://m.eds00.ru/c8094721
YpaBHenue Menpeneena-
54 Knaiinepona. YHuBepcanbHas ra3oBas bubanorexa LIOK
HOCTOSHHAS https://m.edsoo.ru/10265a05
55 3akonb! ABOTapo u Jlansrona https://m.edsoo.ru/c38af875
56 Pemenne KOMOMHUPOBAHHBIX 3aau. Bu6muotexa [IOK
https://m.edsoo.ru/09d12£fd8
OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM
57 teopun. KonTpoasHas padora Ne 4 bubanorexa LIOK
"OcuoBsl MKT" https://m.edsoo.ru/13adad59
53 Pabota B TepmoanHaMuke but6mmoreka [IOK
https://m.edsoo.ru/5f8d38a3
59 Pemenue 3agau. Bbubmunoreka LIOK
https://m.edsoo.ru/8ec51210
‘0 KonuuecTBo TemnoTel. YpaBHeHUE BuGmuorexa LIOK
TETI0BOro GanaHca. https://m.edso0.ru/29355001
o OKBUBAJICHTHOCTH KOJIMYECTBA Bu6miorexa LIOK
TCIIJIOTHI U pa6OTBI. Termo0eMKOCTb. https://rn.edsoo.ru/bal 17840
62 Pemenue 3amay "Termiooomen". bu6mmoreka [IOK
https://m.edsoo.ru/ac5cacl5
BHyTpeHHss sHeprus. 3akoH
63 coxpaHeHus dHepru. [IepBblil 3aK0H bubnmnorexa [IOK

TCPMOAUHAMUKHU.

https://m.edsoo.ru/741d5738
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IIpuMeHeHue 1epBoro 3aKoHa

bubmunoreka LIOK

64 TCPMOZIMHAMUKHA B H30TIpOLIECCax. https://m.edsoo.ru/3d734561
Pemenue 3aga4 Ha npUMEHEHUE Bu6miorexa LIOK

65
nepsoro saxota T/l https://m.edsoo.ru/157b54cd
MousipHast TEIIOEMKOCTb.

66 TennoeMKOCT! ra30B B H30IPOLIECCAX. bubnnorexa [IOK
®opmyita Maiiepa. https://m.edsoo.ru/7ba67355
Pemenue 3agau Ha pacuer

67 BHYTPEHHEH SHEPTHH, KOJIHMYECTBA bubanorexa LIOK
TeIIOThI https://m.edsoo.ru/l1db5ad4e

68 Pemenne koMOMHMPOBAHHBIX 3a7ad. but6mmoreka [IOK

https://m.edso00.ru/d8098824
69 AnunabaTHBIH mporecc. Bubmuotexa [JOK
https://m.edsoo.ru/b047alcd

Pemenue 3agau Ha npuMeHEeHUE BuGmmorexa LIOK

70 nepBoB 3aKoHa T/] https://m.edsoo.ru/c6f41464
HeobOpatumocThb nporieccoB B

71 npupoe . Bropoii 3akon bubanorexa LIOK
TepPMOJUHAMUKH https://m.edsoo.ru/2¢945513

. TerutoBbie VI[BI/IFaTeJII/I. KII TermoBbix Bu6miorexa [JOK
ABUTATCIICH. https://m.edsoo.ru/fe3857b9

- Makcumanshsbiit KIT/ TemnoBbix Bu6miorexa [JOK

nsurateneit. Lukn Kapho.

https://m.edsoo.ru/b3efal8b
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Pemenue 3anau Ha pacuer KII/]

bubmunoreka LIOK

74 >
TCIUTIOBBIX IBUTATCIICH. https://m.edsoo.ru/9867aaa7

75 Texuuueckue MUKIIEL. but6mmoreka [IOK

https://m.edsoo.ru/c8c70432
OKOJIOTHYECKHE ACIIEKTHI
HUCIOJIb30BaHUS TEIJIOBBIX Bu6mnorexa 1[OK

76 nsurareineil. TernoBoe 3arpsi3HEHNE https://m.edsoo.ru/28d62b3f
OKpY>Karolleu cpebl

77 KonTtpoabsHnas padora Ne 5. Bu6muotexa [JOK

https://m.edsoo.ru/1b6e26¢5
[TapooGpa3oBaHue U KOHICHCAIIHSI.

73 Wcnapenne u kunenne. Y aenpHas bubmmoreka [IOK
TEIUIOTa Tapo0OPa3OBaHHsL. https://m.edso0.ru/618e6777
Hacrlennsie 1 HeHACHIILIEHHBIE
napsl. 3aBUCUMOCTbD MJIOTHOCTU U Bu6nuorexa LIOK

& AABJICHUST HACBIIIICHHOT'O T1apa OT https://m.edsoo.ru/f5¢17d02
TEeMIIepaTypbl
Bnaxxnocts Bo3myxa. [Ipubopsr mis Bu6miorexa LIOK

80 M3MCPCHUA BIIJKHOCTH BO3/1yXa https://m.edsoo.ru/30ebbb79
Pemenue 3agau "Bnaxxnocts Bo3ayxa" Bu6nuorexa LIOK

81
(Hacrs 1) https://m.edsoo.ru/18e95{f3
Pemenue 3amau "Bnaxnocts Bo3ayxa' Bu6nuorexa LIOK

82

(Hacts 2)

https://m.edsoo.ru/20a88a03
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TBépnoe teno. Kpucramimueckue u
amopdusie Tena. [InaBnenne u

bubmunoreka LIOK

83 KpUcTaJuTM3anus. Y 1enpHas TerioTa hitps://m.edsoo.ru/6ee91e9f
IUIABIIEHHUS.

Hedbopmanu TBEpAOTO Tena. Moayib Bu6nuorexa LIOK

84
IOnra. https://m.edsoo.ru/dalaabl0
TennoBoe pacIMpeHne KUIKOCTEH U Bu6nuorexa LIOK

85 TBEPABIX TeJ, 00bEMHOE U JTMHEHHOE. hitps://m.edsoo.ru/7baSedf2
[IpeoOpazoBanwue 3Hepruu B (ha30BBIX

36 nepexoax. YpaBHEHHE TEMIOBOIO bubanorexa LOK
GanaHca. Pemenue 3amau. https://m.edso00.ru/97a0672f
IToBepXHOCTHOE HATSKEHUE.

87 KoadduureHT noBepXHOCTHOTO bubmorexa [IOK
HATSOKEHSL. https://m.edsoo.ru/ab1521fb
Pemenue 3agau "[loBepXHOCTHOE Bu6miorexa LIOK

88 "

HATSOKCHUC. https://m.edsoo.ru/8ab7{f40d
CwmaunBanue. HecmaunBanne.
JlaBiieHre noa UCKPUBJIIEHHOM Bu6nuorexa LIOK

89 MMOBEPXHOCTHIO KUJIKOCTH. https://m.edsoo.ru/b42f1{97
Kanumsipusie siBneHus!.

Pemenue 3amau "Kanumisipasie BuGmuorexa LIOK

90 SIBIICHUS"

https://m.edso0.ru/0b52575¢
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bubmunoreka LIOK

91
https://m.edsoo.ru/7dc2a739
DJIeKTpU3aus Tell U €€ MPOSBICHUA.

0 DJekTpuyeckui 3apsa. /[Ba Buaa Bu6miorexa LIOK
9JEKTPUIECKHX 3aP3/10B. 3aKOH https://m.edsoo.ru/1aff445f
COXPAHEHUS JICKTPUUYECKUX 3aPSI0B.

93 3akoH Kynona. bubmmoreka [JOK

https://m.edsoo.ru/f49afd24

94 Pemenue 3anay Ha 3akoH KysoHa. Bu6muotexa [JOK

https://m.edsoo.ru/445b7746
DNEKTPUUECKOE TOJIE.
HanpskeHHOCTb EKTPHIECKOTO bubimoreka [LIOK

95 nionst. JIMHUM HAIPSHKEHHOCTH https://m.edsoo.ru/6b87ecS5a
IEKTPHYECKOTO MOJISL. https://m.edsoo.ru/08fc19bc
OnHOPOAHOE IIEKTPUUYECKOE MOJIE.

96 [IpuHuuI cyneprno3unun bubmorexa [IOK
IIEKTPHYECKIX TOJICHL. https://m.edsoo.ru/05c6bfal

- Pemenue 3amau HaHp"ﬂ)KeHHOCTL Bu6mmorexa IJOK
SJICKTPHHICCKOrO IMOJIA https://m.edsoo.ru/3dac6957

08 Teopema I'aycca but6mmoreka [IOK

https://m.edsoo.ru/80021447
Pabota cwt aiekTpocTaTHIecKoro
99 noist. IloTeHnuansHOCTh bubnnoreka [IOK

SJICKTPOCTATUYCCKOI'O ITOJIA.

https://m.edsoo.ru/af5fa389
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[TorenmaneHas 3HEPTUS 3apsaa B

100 OJTHOPO/IHOM 3JIEKTPHUYECKOM TIOJIE. Bu6mmorexa IJOK
Torennmanbras sHEprus https://m.edsoo.ru/df7a6838
B3aUMOJICVCTBHUS 3aPAJIOB.

ITorenmnuan. PasHOCTE IOTEHITNAIIOB.

101 CBsi3b HANPSHKEHHOCTH TOJISL U bubmoreka [IOK

Pa3HOCTH [OTCHIHANOB. https://m.edsoo.ru/Ocfeda6e
n n

02 Pemenwue 3anay "Ilorenunan" (Yactsb Bu6mmorexa IJOK

1) https://m.edsoo.ru/5a582263
n n

103 Pemenue 3amau "[lorennman" (Yacts Bu6mmorexa IJOK
2) https://m.eds00.ru/b297b5c3
[Tone Toueunoro 3apsana. [lome
pPaBHOMEPHO 3apsHKEHHOU chephi.

104 KapTuns! 1MHMNA HaIPSHKEHHOCTH bubmorexa [IOK
ATHX TIOJIEH ¥ SKBUITOTEHIIUATBEHBIX https:/m.edsoo.ru/f7a665ee
MMOBEPXHOCTEM.

[Tosie paBHOMEPHO 3apsKEHHOTO IO
o0bemy mrapa. [Tome
PaBHOMEPHO3APSKEHHOMN Bu6nuorexa LIOK

105 O6eckoHeuHO TIockocTH. KapTunbt https://m.edsoo.ru/32405¢ab
JIMHUY HAIIPSKEHHOCTH 3TUX IIOJIEH U
SKBUIMOTEHI[MAIBHBIX TOBEPXHOCTEH.

106 [IpoBOIHUKY B 3JIEKTPUUYECKOM T10JIE bubmuoreka [JOK

https://m.edsoo.ru/060ebab3s
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JIM3IIEKTPUKHU B DJIEKTPUUECKOM TIOJIE.

107 JIuareKkTpruueckas MPOHHIIAEMOCTh bubanorexa LIOK
CpeBL. https://m.edsoo.ru/845b4{73
Pemenue 3agau "[IpoBoHUKY U Bu6miorexa LIOK
108 JTURJIEKTPUKH B JIEKTPUUYECKOM moJie." https://m.edsoo.ru/d1 1e8ce7
pa. https://m.eds00.1ru/1€992920
[TocnenoBarenbHOE COETUHEHUE
110 KOHzIeHcaTopoB. [lapamiensHoe bubanorexa LIOK
COCIIMHEHHE KOH/ICHCATOPOB. https://m.edsoo.ru/73a34f18
Pemrenne 3agau "CoenuHenue but6mmoreka [IOK
111 KOHJIEHCATOPOB" https://m.edsoo.ru/5tb2acb5
https://m.edso0o.ru/27434040
112 DHeprus 3apssKeHHOTO KOHAEHCaTopa. bubnuoteka [JOK
https://m.edsoo.ru/8341d6ac
JIBr>keHue 3apsiKEHHOM YacTHUIIbI B
113 OJTHOPO/IHOM 3JIEKTPHUYECKOM T0JIe
114 Perenne KOMOMHUPOBAHHBIX 3a/1a4. Bu6muotexa [JOK
https://m.eds00.ru/5752603f
115 KonTtpoabsnas pa6ora Ne 7 Bu6muotexa [JOK
https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTostHHBIN TOK. Y crioBust
116 CYILIECTBOBAHMUS TIOCTOSHHOTO bubanorexa LOK

SJICKTPHUYCCKOI'O TOKA.

https://m.edsoo.ru/233311b5
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3akon OMa 1)1 ydacTKa LEenu.

bubmunoreka LIOK

117
ConporusieHue. https://m.edsoo.ru/0839a115
[TocnenoBarenbHOE M ApATIICIHHOE BuGmorexa [IOK

118 COCIMHCHUE IPOBOHUKOB. https://m.edsoo.ru/f14£251e
Pemenue 3amau "IlocienoBaTenpHoe U

119 napauieIbHOe COCTHHCHHE butmmorexa IIOK
NPOBOHIKOB." https://m.edsoo.ru/95fcdf51
Pemrenue 3agau "CwMenranaoe Bu6miorexa [JOK

120 coe/IMHEeHNe MPoBOHKKOB." (HacTk 1) https://m.edsoo.ru/437f8300
Pemrenne 3agau "CwMenranHoe Bu6miorexa [JOK

121 coeTMHEeHHE MPOBOAHUKOB." (YacTs 2) hitps://m.edso0.ru/236£7¢07
Pabora 1 MOIITHOCTH TOKA. 3aKOH Bubmiorexa [IOK

122
Jxoyns-JleHna. https://m.edsoo.ru/1794cf37
W3mepenue cuitbl TOKa, HAMPSKSHUSI U BuGnorexa [TOK

123
CONPOTUBJICHUA. https://m.edso00.ru/3881b469
Pemenue 3agau "N3mepenne cuibl Bu6miorexa [JOK

124 TOKa, HaNIPSDKEHUS] U COPOTHUBIICHUS." hitps://m.edsoo.ru/a3605¢5¢

125 DNEeKTPOABMKYIIAsl CUJIA. Bubmuotexa [JOK

https://m.eds00.ru/6761bf0f
126 3akon Oma Jy1s TTOJTHOM 11enu bubmoreka [JOK
https://m.eds00.ru/99750a6f

Pemenue 3amau "3axkon Oma mis BuGmorexa [IOK

127

noJjiHou nenu"

https://m.edsoo.ru/eb72fc24
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Hctounuku Toka

bubmunoreka LIOK

128
https://m.edsoo.ru/72d453af
129 [TpaBuna Kupxroda. bubmuoteka [JOK
https://m.edsoo.ru/22140fb
Pemenue 3agau "[IpaBuna Bu6miorexa [JOK
130 Kupxroda." (Hacts 1) https://m.eds00.ru/3580b679
Pemenue 3amau "l[pasuna Bu6moreka [OK
131 "
Kupxroda." (Hacts 2) https://m.edsoo.ru/a0ae51d8
PaboTta 1 MOIITHOCTH TOKA HA y4acTKe
132 nenu, cogepxareM DJIC. [lepenaua bubanorexa LIOK
IEKTPHUECKOi SHEPTHHL. https://m.edso0.ru/546£5632
Pemenue 3agau "KII] anexrpuueckoi Bu6miorexa [JOK
133 "
uenu" (Yacts 1) https://m.edso0.ru/35368f3e
Pemenue 3amau "KIIJ anekTpuueckoit Bu6nnorexa [IOK
134 "
3 uenu" (Yacts 2) https://m.edsoo.ru/4410cef0
Konnencarop B 1ienu mocTOSSHHOTO BuGmorexa [IOK
1
35 Toxa https://m.edsoo.ru/a7340a29
Pemenue 3agau "KonaeHcarop B nenu Bu6miorexa [JOK
136 nocrostHHOro Toka" (Yacts 1) https://m.edso0.ru/744261b8
Pemenue 3amau "Konaencarop B uenu Bubmiorexa [IOK
137 nocrosiHHOro Toka" (Yacts 2) https://m.edsoo.ru/eb5d4687
Pemenne paznuyHeIX 3a1a4
138 bubmunoreka LIOK

"IToCTOSHHBIN NEKTPUUECKUN TOK"

https://m.edsoo.ru/bfd7a050
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bubmunoreka LIOK

139 https://m.edsoo.ru/1885ddf1
DnexTpuyeckas MpoBOAUMOCTh
Pa3IMYHbIX BEUIECTB. DIIEKTPOHHAS

POTHBIICHH https://m.edsoo.ru/da794295

METAJIJIOB OT TEMIIEPaTYPHI.
CBepXIpOBOIUMOCTb.
[MonmynpoBoauuku. COOCTBEHHAS U
MpUMECHAst TPOBOJUMOCTh

141 TIOJTYTPOBOAHUKOB. CBOWCTBA p—n- bubanorexa LIOK
nepexoza. [10TypoOBOXHHKOBbIE https://m.edso0o.ru/4b423491
PUOOPHI.
DNEKTPUUECKUN TOK B JEKTPOIUTAX.

142 Dnextponus. 3akonsl dapanes 11 bu6morexa IIOK
3IIEKTPOJIH3A. https://m.eds00.ru/92d92{76

143 Pewenue 3ama4d Ha 3JIEKTPOIINU3. Bu6muotexa [JOK

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

DJIEKTPUUYECKUH TOK B ra3ax.
CamocTosTenbHbIN 1

144 HECaMOCTOSITEBHBIN Pa3psl. bubanorexa LOK
PasIu4HbIe THIBI CAMOCTOATEIHLHOTO https://m.edsoo.ru/ab61c660
paspsza.

145 TexHuueckue yCTpoucTBa U X Bu6miorexa [JOK

IIPaKTUYECKOE IPUMEHEHUE

https://m.eds00.ru/83622200
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MexaHnuka. J/[BUKeHHE CBI3aHHBIX

bubmunoreka LIOK

14
6 CHCTEM. https://m.edsoo.ru/5643ea56

4 Mexanunka. JIBHyKeHHE OJTHOTO Tella BuGmorexa [IOK
O MOBCPXHOCTH APYTOTO. https://m.edsoo.ru/f6292f5f

148 Mexanuka. /IBrxenue mno Bu6smoreka [JOK
Opr)KHOCTI/I 1 3aKOHBI COXpaHeHI/ISI. https://m.edsoo.ru/6960b6ef
Mexanuka. [Iepexox MexaHU4eCKON

149 SHEPTrH BO BHyTpeHHIO0. PaboTa cui bubmmorexa [IOK
TpeHusL. https://m.edsoo.ru/d1ea2402

150 MexaHHFa. 3aKOHBI COXPaHEHUS. BuGmorexa [IOK
Ympyruit ynap. https://m.edsoo.ru/bef53514
Mexanuka. M3meHenue

151 MEXaHUYECKOU YHEPTUU BHEIIHUMU bubnmnorexa [IOK
CHIIAMIA. https://m.edsoo0.ru/0b34db84
Mexanuka. MI3meHenue

152 MEXaHHYECKON SHEPTHH U 3aKOH bubmmorexa [IOK
COXPAHEHHS MMITYJIbCA. https://m.edsoo.ru/b55b81al

153 Mexanuka. [InaBanue ten. Bu6moreka [JOK
Bosayxonnasanmue. https://m.edsoo.ru/b83b1607

54 Mexanuka. JKuikoctb B yCKOPEHHO Bu6anorexa [IOK

ABUTAOMIEMCA COCYC.

https://m.edsoo.ru/4a04f4{7
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MomnexymsipHas Gpu3uka u

155 TepMoHamMuKa. KoMOMHUpOBaHHBIE bu6motreka LIOK
3amaun.(Yacts 1) https://m.edso00.ru/856fb28e
MonexynspHas pusuka u

156 TepmoarHamMuka. KomOuMHMpOBaHHbBIE but6mmoreka [IOK
3anaun. (YacTs 2) https://m.edsoo.ru/e0fe7e07
MornexymsipHas Gpu3uKa u

157 TepMOAMHaMKKa. BiaxxHOCTh BO31yXa bubanoreka LIOK
(Yacts 1) https://m.edsoo.ru/2{2faa61
MonexynspHas pusnuka u

158 TepMOanHAMHKa. BaxkHOCTh BO31yXa Bu6muotexa [JOK
(Yacts 2) https://m.edsoo.ru/6b1a23b5
MornexymsipHas pu3uKa u

159 TepMOAMHAMKKa. BiaxxHOCTh BO31yXa bubnanoreka LIOK
(Yacrts 3) https://m.edsoo.ru/ec424377
DnekTpoanHaMuKa. Pemienue

160 KOMOWHHMPOBAHHBIX 3a7a4 bubmmoreka [JOK
anekTpoctatuku. (Hacts 1) https://m.edso0.ru/2b179d98
DnekrpoanHamuka. Pemienue

161 KOMOWHUPOBAaHHBIX 33]a4 bubmmorexa [IOK
anekTpoctatuku. (Yacts 2) https://m.edsoo.ru/64b6e901
DIekTpoarHaMHuKa. Perienue

162 KOMOWHHMPOBAHHBIX 3a7a4 bubmmoreka [JOK

anekTpoctatuku. (Hacts 3)

https://m.edsoo.ru/ed017d93
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DnekrpoanHamuka. Pemienue

163 KOMOWHHMPOBAHHBIX 3a7a4 1 bubnmoreka [JOK
"TIoCTOSIHHBIH 3JIEKTPUIECKHN TOK" https://m.edsoo.ru/3149956b
64 KouTtpoubHas puaGOTa B paMKax | . Bubmmotexa LOK
TPOMEKYTOTHOM ATTECTAINH https://m.edsoo.ru/0f9752ac
165 Peseps 1 bubmuoreka [{OK
https://m.edso0.ru/6¢0df9cc
166 Peseps 1 bubnmoreka [JOK
https://m.edsoo.ru/de148976
167 Peseps | bubmuoreka [{OK
https://m.edsoo.ru/Obcc77¢cl
168 Peseps | but6mmoreka [IOK
https://m.edso0.ru/59ca5¢91
169 Pe3epB l BI/I6HI/IOTeKa HOK
https://m.edsoo.ru/f2381c0c
170 Peseps 1 but6mmoreka [IOK
https://m.edsoo.ru/3cae6dal
OBIIEE KOJIMYECTBO YACOB I10 170 10

I[TPOTPAMME



https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1

11 KIIACC

KouunyecTBOo 4acoB JJIeKTPOHHBbIE
Ne Hdara uudposbie
Tema ypoka Konrpoabnsie  I[Ipakruueckue
n/n Bcero U3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl

MaruuTHEIE B3aUMOIEHCTBUSI

1 TOCTOAHHBIX . 1 bubnuoteka [JOK
MarHuToB.B3aumMopeiicTBrue TOKOB. https://m.edsoo.rw/487a8593
I'mnote3a Amrmepa.
WNuaykuust MarHUTHOTO TIOJIS.
[Ipunnun cynepno3unuu. JInauu

o) MAarHUTHON MHAYKUIHMHU. KapTUHbI 1 bu6mmoreka [IOK
MarHMTHBIX MOJIeH. MarHuTHOE MoJie https://m.edsoo.ru/4c labeeb
MIPOBOJHHUKA C TOKOM.

; Cuna Amnepa. Pamka ¢ TokoMm B | BuGmmorexa LIOK
MartuTHOM II0JIC. https://m.edsoo.ru/d35d5262

. Pemeline Ka‘-IeCTBeHHHXHBal[a‘-I o | Bu6uorexa LIOK
Teme "MarnuTHoe none https://m.edso0.ru/26d9cSba
DJIEKTPUYECKUI JBUTATENb.

5 DIIeKTPON3MEPHUTETBHBIE TPUOOPEL. 1 bubanorexa LIOK
eKTpOMArHuT. J{HHAMHK. https://m.edsoo.ru/a37a0c21

6 CraproBasi KOHTpPOJbLHas padoTa 1 1
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Permtennie 3agaud mo reme «Cuiia

bubmunoreka LIOK

7 Amriepay https://m.edsoo.ru/ad7718d7
Pemrenne 3agad mo teme «Cuiia Bu6miorexa LIOK

8 Amrepay https://m.edsoo.ru/c97afaal
JleiicTBMEe MarHUTHOTO TOJISI Ha
JBIKYILYIOCS 3apSKEHHYIO YaCTHILY. Bu6nuorexa LIOK

? Cuna Jloperua. Habmonenne cuiter https://m.edso00.ru/504e98¢7
Jlopenua
JIBro>keHue 3apsiKEHHOM YacCTHUIIbI B

10 MarHuTHOM moxe. I{ukiorpon. Macc- bubanorexa LOK
criexrporpad. https://m.edsoo.ru/d518be4b
Pemenue 3amau mo teme «Cuia BuGmmorexa LIOK

1 Jlopenmay https://m.eds00.ru/93617bd9
Pemenue 3amau mo teme «Cuia BuGmuorexa LIOK

12 Jlopenia» https://m.eds00.ru/30ff9608

13 MarHuTHEBIE CBOMCTBA BEIISCTBA bubnnoreka [IOK

https://m.edsoo.ru/0b58190a

Pemrenue 3agad mo remam «Cuiia Bu6miorexa LIOK

14 Ammiepa» 1 «Cuna Jlopenay https://m.edsoo.ru/5b55¢307
Pemtenue 3amau mo remaM «Cuita BuGmuorexa LIOK

15 Awmnepa» u «Cuna JlopeHma» https://m.edsoo.ru/41c4ae8a
DJIEKTpOMArHuTHAsI MHIYKIIHS. Bu6miorexa LIOK

16 MarauTHEBIH TOTOK

https://m.edsoo.ru/b3efalcl
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Ypoxk-uccienosanue «lccnenoBanue

17 3aBHCHMOCTH MHIYKIIHOHHOTO TOKa OT bubnmoreka [JOK
prrHX Q)HSI/IIICCKI/IX BEJIUYUH)) https://m.edsoo.ru/48 1 50bd8

s [IpaBuio Jlenna. 351KOH Bu6muorexa LOK
SJICKTPOMAarHUTHOM HHAYKIIHH https://m.edsoo.ru/a6dec188
Buxpesoe anekrpuueckoe nozie. Toku

o iDyKo. KauecTBenunnie 3az[atmvno TEME BuGmmorexa IJOK

SIBNEHHE JIEKTPOMArHATHOH https://m.edsoo.ru/15abe140

UHAYKIUN"

20 Pemenue 3amau nouTeMe «3aKkoH Bu6morexa [IOK
STICKTPOMarHHTHOM HHAYKIHI https://m.eds00.ru/0235¢c02

) OJIC uHAYKIMH B ABUKYLIUXCS BuGmmorexa IJOK
[pOBOAHMKAX https://m.edsoo.ru/4dfda618
Pemenue 3agau mo teme «3J1C

oy WHAYKIMU B IBUKYIIIUXCS bubmunoreka LIOK
IPOBOIHUKAX https://m.edsoo.ru/bbc22726

)3 SIBrieHNE CAaMOMHTYKIIN Y. Bu6morexa [IOK
HaxykTHBHOCTS. J]IC caMOHBYKIMH https://m.edsoo.ru/621eae9d

o DHeprusi MarHuTHOro noJisi. Pemenue BuGmmorexa I[OK
sajat. https://m.edsoo.ru/7ee60cal
Pemenue 3amau mo remam

25 «CaMOMHIYKIMSI» ¥ « DHEPTHS bubmoreka [JOK

MAar"duTHOI'O ITIOJISA»

https://m.edsoo.ru/b3cOad11
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KaTymKa WHAYKTUBHOCTHU B LCIIAX

bubmunoreka LIOK

26
TIOCTOAHHOTO TOKA https://m.edsoo.ru/88f69d2b
[ToaroroBka K KOHTPOJILHOM paboTe

27 Ne 1 o Teme «MarHuTHOE M0JIE. Bu6muotexa [IOK
SHGKTPOMaFHHTHaﬂ WHIYKIUSD) https://m.edso0.ru/76484025
KonTtpoabsHnas pa6ora Ne 1 nmo reme

8 «MarnuuTHoe mo.ie. bubanoreka LIOK
DJIEKTPOMATHUTHASL MHAYKIIHSD https://m.edsoo.ru/8ae09b98
AHaM3 UTOTOB KOHTPOJIBHOU pabOTHI.
MexaHandeckue KojaeOanus. Y CIIOBUS

29 BO3HHUKHOBEHHUS CBOOOIHBIX bubmunoreka LIOK
xoneGanuii. [apMoHHUecKye https://m.edsoo.ru/7¢1db385
KOJIcOaHusI.
I"apmonnueckue KoneOaHusl.

30 Kunemaruka xose6areaprHoro bu6nuoreka [IOK
JIBYKCHUS. https://m.edsoo.ru/87¢ce9498

. JlnHamMuKka Kojae0aTeIbHOT0 Bu6muorexa LOK
ABIKCHUAL. https://m.edsoo.ru/e3¢99692
JlnHAMHYECKUN TTOIXO]] B PEIICHUH Bu6muotexa LIOK

32 3a/1a4 Ha MEXaHUYECKUE KOJICOaHMSI. https://m.edsoo.ru/7a0c439a

33 IIpeBpaiienue 3Hepruu npu BuGmmorexa I[OK

rapMOHHUYCCKUX KOJIEOQHHSIX.

https://m.eds00.ru/e0399319
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DHepreTu4ecKuil NoaxoA B pelIeHuN

bubmunoreka LIOK

34 3a7a4 Ha MEXaHUYECKHEe KOJIeOaHus. https:/m.eds0o.ru/72e93d09

35 Pemrenue 3agad mo reme Bubmmotexa LOK
«IapMOHHHECKHAE KONEGAHHD) https://m.edsoo.ru/6add2644
3aTyxaromue KojaeOaHusl. bubnmoreka [JOK

36 BeinyxaeHnbie Koaebanus. PezoHanc https://m.edsoo.ru/addeec?1

https://m.edsoo.ru/756123¢5

ABTOKONcOaHus. Pemenne

37 KaueCTBEHHBIX 3a/1a4 "MexaHnyecKue Bubmuotexa [JOK
KoeGanus" https://m.edsoo.ru/8ef587be

38 Pemienue 3?;[2111 MexaHn4eckue BuGmuorexa I[OK
konebanus https://m.edsoo.ru/eb84182f
CBoOOAHBIC PTIEKTPOMATHUTHBIC

% koseOanus. KonebaTtenbHblil KOHTYP. Bubmmotexa LOK
AHANIOTHs MCAILY MCXAHMYCCKUMH 1 https://m.edsoo.ru/d4adabde
3JICKTPOMArHUTHBIMU KOJICOAHUSIMHU
["apMoHMUYECKHE AIEKTPOMArHUTHBIC

40 KoJIeOaHus B KOJI€0aTEILHOM bubmmorexa IIOK
xoHType. ®opmyina Tomcona https://m.edsoo.ru/09319af1
Pemrenue 3agad mo reme

41 «["apMOHHUYECKHUE IEKTPOMATHUTHBIC bu6mmoreka [IOK
KOIEOaHU» https://m.edsoo.ru/d1e2d543

" 3aTyxarollrue U BbIHYX/ICHHbIE Bubsorexa [IOK

SJICKTPOMArHMTHBIC KoJIeOaHHSI.

https://m.eds00.ru/5¢668619
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IlepeMeHHBIN IEKTPUUECKUH TOK.

43 Pe3ucTop ¥ KOHIEHCATOP B LENU Bu6muotexa [IOK
MePEMEHHOTO TOKa https://m.eds00.ru/84836152
[TepemMeHHBIN PTEKTPUUYECKUN TOK.

44 Karyiika HHIYKTUBHOCTH B LIETTH bubmuoteka [JOK
MEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af

45 3axoH OMa 11 LieNu IEPEMEHHOT0 Butmiorexa [[OK
TOKa. METOZl BEKTOPHAIX Jarpamm https://m.edsoo.ru/8bae38e6

» Pemenue 3agau HepeMeHHHI’/'I TOK. Bubmmotexa LOK
MeTon BeKTOpHEIX uarpamm https://m.edsoo.ru/lcac6edc
Mo1HOCTb B LIETIH IEPEMEHHOTO

47 TOKa. AMIUTUTYIHOE U JCHCTBYIOIINE bu6nuorexa [IOK
3HAYEHUS CUIIBI TOKA. https://m.eds00.ru/087506df

48 Pe3oHaHc B 1€y IEPEMEHHOTO TOKa bubmoreka [JOK

https://m.edsoo.ru/al6836a4

49 Pemenue 3anay "IlepemenHbli TOK" bu6nuoreka [IOK

https://m.edsoo.ru/f97418ae

s ['enepaTop nepeMeHHOT0 TOKA. Bubnmorexa [IOK
Tpancdopmarop. https://m.edsoo.ru/a674d93
DKOJIOTUYECKUE PUCKU IIPU
MIPOU3BOJICTBE IEKTPOIHEPTUH.

51 KynbTrypa ncnons3oBaHus bu6mmorexa [IOK

3JIEKTPOIHEPTUHU B OBCEIHEHBHOM
JKU3HU.

https://m.edsoo.ru/ee6677ed
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O06o0uieHne MaTepraga U perieHue

57 337124 110 TeMe «DIeKTPOMArHHTHbIE bu6mmoreka [IOK
KOJIEOaHIDy https://m.edsoo.ru/7cab59{8
5 BosiHOBBIE siBieHUs. XapaKTEepUCTUKHU Bu6miorexa LIOK
BOJIHBL https://m.edso00.ru/401024a9
54 YpaBHeHHe OeryIeil BOIHbI bubanorexa LIOK
https://m.edsoo.ru/a58e109f
s 3BYKOBBIC BOJIHBI. YJIbTPa3BYK. Bu6mmorexa 1[OK
Hndpassyx. https://m.edsoo.ru/d9ae1000
iy HNutepdepennius, mudpakius u Bu6mmorexa IJOK
MOJIAPU3aLUs MEXaHUYECKUX BOJH https://m.edsoo.ru/138b6£09
DJIEKTPOMAarHuTHOE MOJIE.
57 DJNeKTpOMarHuTHas BOJIHA. bub6mmorexa [IOK
U3i1y4enne 3JIeKTPOMAarHUTHBIX BOJIH. https://m.edsoo.ru/7380038f
o 3H€13FI/ISI ANEKTPOMATrHUTHBIX BOJIH. Bu6morexa [IOK
CBoiicTBa SJICKTPOMAarduTHBIX BOJIH https://rn.edsoo.ru/cfd9 18bf
[Ikana 31eKTpOMarHUTHBIX BOJIH.
59 [IpyMeHeHte 21eKTPOMATHUTHBIX bubanorexa LOK
BoIH. Pemenue 3anau https://m.edsoo.ru/714e5dbl
‘0 Pemenwne 3amaq Mexaane;CKHe u Bu6mnorexa 1[OK
SJICKTPOMATHUTHBIC BOJTHBL https://m.edsoo.ru/d01b818c
61 [ToaroroBka Kk KOHTPOJIBLHOU padboTe bubmmoreka [JOK

Ne 2 o Teme «MexaHHYeCKHE U

https://m.edsoo.ru/49be1{9¢e
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SJICKTPOMArHMTHBIC KoJieOaHwUsI.
Mexanndeckue u OJICKTPOMArHuTHBLIC
BOJIHBI»

KonTpoabHas padora Ne 2 mo teme
«MexaHuyeckue u

62 JJIeKTPOMATHUTHBIE KOJIeOaHUsI. bubmmorexa IIOK
MexaHnuueckKne https://m.eds00.ru/9196{18
3JIeKTPOMATHHUTHBIE BOJIHBD)

AHaM3 UTOTOB KOHTPOJIHHOU pabOTHI.

63 CkopocThb cBeTa. MeTo/1bl H3MEpEHHUS bubmmnoreka [JOK
CKOPOCTH CBETa https://m.edso0o.ru/47985a0
3aKOH NPSIMOJIMHEHHOTO

o pacrpocTpaHeHHs CBeTa.PeIfIGHI/Ie Bu6motexa LIOK
3@t Ha SAKOH HPAMOTHHEHHOTO https://m.edsoo.ru/f9566406
pacrpocTpaHeHHsI CBETA.
3akoH oTpaxkeHus ceera. [loctpoenue

65 HU300paXeHUs B TUIOCKOM 3epKaJie. bu6motreka LIOK
[TocTpoeHue 30HBI BUJICHUS. https://m.edsoo.ru/ea32d455
3aKOH MpPEJIOMJICHHS CBETA.

66 [Mokazarens npenomieHus. ITonHoe bubmnorexa IIOK
BHYTpPEHHEE OTpaKEeHUE. https://m.edsoo.ru/a005d2bb

. Pewrenue 3amnad Ha 3aK0H Bubnmorexa [IOK

IMpECIOMJICHUS CBETA.

https://m.edsoo.ru/bc2e55¢cd
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Pemmenue 3aay Ha 3aK0OH

bubmunoreka LIOK

68 MPEJIOMJICHHUSI CBETA. https://m.eds00.ru/49d830a9
Pemenne 3agau mo Teme «3aKOHBI Bu6nuoreka LIOK

69 ONITUKN https://m.edsoo.ru/d8elc3be
IIpoxoxacHue Jydya cBeTa CKBO3b
npusMy. Jucnepcus. [Ipoxoxnenue bubmmnoreka IJOK

70 CBETa CKBO3b IIOCKOIIApAJIIICIIBHYIO https://m.eds00.ru/60441359
MJIACTUHY.
JInn3zpl. ®OKYyCHOE PacCTOSTHUE U Bu6nuoreka LIOK

71 ONTUYECKas CUJIa JIMH3BI. https://m.edsoo.ru/bb53b1d5
[TocTpoenue n3o0paxeHus: B TOHKOM Bubimoreka [LIOK

72 JIMH3E. https://m.eds00.ru/5a868{09
Pemrenue 3a1au Ha mocTpoeHue Bubimoreka LIOK

73 1300paXKEHUH B TOHKOH JIMH3E. https://m.edsoo.ru/ecd480a2
dopmyJia TOHKOHN JIMH3BI. Bu6mmorexa [{OK

74 YBenuueHue JTUH3bI https://m.edsoo.ru/cd174al0

75 Pemenue 3agad mo reme «JIMH3bI» bubmmorexa LIOK

https://m.edsoo.ru/f32aab06

Ontuueckue cucremsl. [locTpoenue

76 M300pakeHUI B ONITHYECKUX bu6mmorexa [IOK
CUCTEMAX. https://m.edsoo.ru/lel6cchbe
Pemenne 3amauq "Onruueckue Bu6mmorexa [{OK

71 CHUCTEMBI"

https://m.edsoo.ru/5fc0c638
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I'na3 xak ontnyeckast cCUCTEMaA.

bubmunoreka LIOK

8 bansopykocts. JlanbHO30pKOCTb. https://m.edsoo.ru/c6416d48

- Pemrenue 3agad mo Telv\:[e JInH3el 1 Bu6miorexa LIOK
ONMTHICCKNC CHCTECMBI https://m.edsoo.ru/3061de2b
BoustHOBBIE CBOIICTBA CBETA.

80 Jucnepcus. IlonepeyHoCTh CBETOBBIX bubnnorexa [IOK
BouH. [Tomsipu3arust cBera https://m.edso0.ru/668edbc8

ol HNuTtepdepennus cBera. YciaoBue Bu6mmorexa IJOK
HabIIo e HHTEphEpeHIIT https://m.edsoo.ru/12ed04b5
WuTtepdepeHius B TOHKUX IUICHKAX.

. Konbna HetoTona. HekoTtopeie Bu6nuorexa LIOK
0611acTH NPUMEHEHNs https://m.eds00.ru/f998d964
UHTEephEpEHIINH

0 Hudpaxius csera. Judpakunonnas Bu6nuorexa LIOK
peIICTKaA. https://m.edsoo.ru/d58c411a
Pemrenue 3agad mo reMam

’4 «VIHTepdepennus cBeTay, bubanorexa LOK
«JTudppaxius cBeray https://m.edso0.ru/e9890fe9
Pemenue 3agau no remam

85 «uTepdepenius ceeray, bubmorexa [IOK

«Audpakuus ceta»

https://m.edsoo.ru/c56¢8158
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[ToaroroBka Kk KOHTPOJILHOU paboTe

36 Ne 3 o teme «I'eomeTpuueckas bu6motreka LIOK
ornruka. BosHOBas onTUKay https://m.eds00.ru/0b36363d
KonTpoabHas padora Ne 3 mo teme

87 «['eomeTpuueckasi ONTHKA. bubmuoteka [JOK
BoJiHOBast oNITHKA» https://m.edsoo.ru/8a14748b
AHann3 UTOrOB KOHTPOJIBHOU PabOTHI.

ITocTynatsl Teopuun

38 oTHOCUTENBbHOCTH. OCHOBHEIE bubnmoreka [JOK
CJICJICTBUS U3 TIOCTYJIATOB TCOPHH https://m.edsoo.ru/82315dd4
OTHOCHUTEIIbHOCTH

% PGHHTHBHfTCKHH 3aKOH CJIOKEHHUSI Bu6motexa LIOK
CKOpOCTEH https://m.edsoo.ru/c9bd77cb
DNEeMEHTHI PeNSTUBUCTCKOMN

90 JVUHAMUKU. DHEPIUs U UMITYJIbC bu6nuorexa [IOK
PEIATHUBUCTKON YaCTHUIIBI. https://m.edsoo.ru/c56f05cb
Pemrenne 3amau no reme «OCHOBBI

91 CHelraIbHON TEOpUN Bu6muotexa [JOK
OTHOCHUTEIBLHOCTI https://m.edsoo.ru/d83742bb
Pemrenue 3ampau no reme «OCHOBBI

92 CIIELUAIBHOM TeOpUH bu6nuorexa [IOK
OTHOCUTEIBLHOCTHUY https://m.edsoo.ru/853a64fc

03 PaBHOBecHOE TEIOBOE U3ITYUYECHHUE. Bubsmorexa IOK

3akoH cMenieHnsa Buna.

https://m.edsoo.ru/b6258ffa
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T'unmoresa Ilimanka o kBaHTax.

94 DOTOHBI. DHEPIUS U UMITYJIbC bubanorexa LIOK
doToHOB. https://m.edsoo.ru/f54035a5
95 ®otorddext. Onbitel CToNETOBA. bubmorexa [IOK
https://m.edsoo.ru/1¢5{f752
VYpaBHeHue DHIITEHA 17151
96 dororddexra. KpacHas rpanuna bubimoreka [LIOK
dorosddexra. https://m.edsoo.ru/a5ffa218
- Pemenue 3amau mo teme Bu6miorexa I[OK
«@oTordperT https://m.edsoo.ru/7fb307¢c
o8 Pemrenue 3agad mo reme Bu6miorexa LIOK
«@oTordperT https://m.edsoo.ru/8c68¢5b9
99 [Tpumenenue GporosdpdexTa. bu6motreka LIOK
https://m.edsoo.ru/01ef4556
100 JlaBneHue cBera bubmoreka [IOK
https://m.edsoo0.ru/64b41966
0] Pemenue 3agad mo reme «/laBnenue Bu6nuorexa LIOK
CBCTA» https://m.edsoo.ru/f59cfcec
102 XUMHYECKOE ICHUCTBUE CBETA bubnnorexka [IOK
https://m.edsoo.ru/5df8bafl
103 BonHoBrle CBOUI/ICTBa yactu,. JimHa Bu6miorexa LIOK
BOJIHBI 1€ bpofis. https://m.edsoo.ru/8ccab62a
104 Judpaxius 37eKTPOHOB Ha bu6nuorexa [IOK

kpucramiax. Crnernuduka n3mMepeHui

https://m.edsoo.ru/30dbal 8¢
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B Mukpomupe. CooTHoOIIEHNE
HeomnpeaeneHHocTel [ eizenoepra.

O06001eHre MaTepuaa 1mo TeMe
«IJeMEeHTEI KBAHTOBOM OIITHKH.

Bbubmunoreka LIOK

105
dorony. https://m.edsoo.ru/65783dec
106 Crpoenne atoma. OnbiTel Pesepdopaa bub6mmorexa LIOK
https://m.edsoo.ru/e70195bd
KBanrtoBble noctynarsl bopa. Monens BuGnuotexa LIOK
107
aToma BoA0poaa 1o bopy https://m.edsoo.ru/ee9b3182
Bunsl cnektpoB. CriekTp ypoBHE#R Bubnmorexa [IOK
108 SHCPTHI aTOMa BOZOpoAa https://m.edsoo.ru/c3de891a
109 Jlazepsl bu6nuoreka [IOK
https://m.edsoo.ru/312b750a
Pemtenue 3agaud mo reMe «Pus3uka Butmiorexa [[OK
11
0 aromax https://m.edsoo.ru/404dfa9a
Crtpoenue aToMHOTO sijipa. SnepHbie Bubsmorexa IOK
111 CHUJIbI. DHEPIrus CBSI3U aTOMHBIX SIJEP https:/m.edsoo.ru/cf74b] 1a
PanmoaxTnBHOCTE. 3aKOH Bubnmorexa [IOK
112
Pa/INOAKTHBHOTO pacraja https://m.edsoo.ru/f945d85¢
HckyccTBeHHas paliOaKTUBHOCT. Butmiorexa [[OK
3 #1ICpHBIC  TEPMOSICPHBIC PCaKLIMI https://m.edsoo.ru/2288a0c4
114 Pemenue 3anau "Snepuas pusuxa” bubmoreka [JOK

https://m.edsoo.ru/34ada5de
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Snepnas sHepretuka. buonornueckoe

bubmunoreka LIOK

115 ¥ =
NENUCTBUE PAIMOAKTUBHBIX M3TydCHUN https://m.edsoo.ru/aab98bef
[ToaroroBka K KOHTPOJILHOM paboTe

e No 4 o Teme «DJIeMEHThI KBAaHTOBOM Bubnmorexa [IOK
onuiy. Gu3uka aToma. Pusnka https://m.edsoo.ru/ff1758d0
aTOMHOTO SI/Ipa»
KonTtpoabsHnas pa6ora Ne 4 no reme

117 «JieMeHThI KBAHTOBOI ONTHKH. bu6mmoreka [IOK
CtpoeHue aToMa. ATOMHOE SIIPO» https://m.edsoo.ru/1ac08asSb

- AHaM3 UTOTOB KOHTPOJIBHOU pabOTHI. Bubsmorexa [IOK
ITanbl passUTHs ACTPOHOMMH https://m.edsoo.ru/c026fd37
[TpruMeHNMOCTh 3aKOHOB (PU3UKH IS

o 00BSICHCHHUSI KOCMUYECKHX OOBEKTOB. Butmiorexa [[OK
Meroasl aCTpPOHOMUYECKUX https://m.edsoo.ru/ad73e145
HaOIF0XKEHUH.
CoBpeMEeHHbIE ONITUYECKHE

120 TEJIECKOIIBI, PaJHOTEIECKOIIBI, bubnnorexa [IOK
BHeaTMoc(epHas aCTPOHOMHS. https://m.edsoo.ru/39c44028

1 Bup 3Be3nnoro neba. Co3Be3aus, Bu6motexa LIOK
APKUC 3BE3/BL, MX BUNMOC ZIBHIKCHHE https://m.edsoo.ru/4877aale
Conneuncs cucrema. CoHeuHas

122 aKTUBHOCTh. VICTOYHUK 3HEpTrUH bu6mmoreka [IOK

CoJHIIa 1 3B€31Q

https://m.edsoo.ru/aac588eb
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OcHoBHBIC XapPaKTCPUCTUKU 3BC3 .

123 Jlnarpamma cBET - CBETUMOCTB3BE3IbI bu6mmoreka [IOK
IJIaBHOM MOCJIEI0BATENLHOCTH https://m.edsoo.ru/22748eb4
124 3Be3abI IIIaBHOM IIOCIEN0BATEILHOCTH bubnuoreka [IOK
https://m.edsoo.ru/42169944
BuyTpeHHe cTpoeHue 3Be3 1.
0 CoBpeMEHHBIE NPEACTABIECHUS O Bu6uorexa LIOK
> HPOUCXOMACHIUH M SBOJIFOIIAM 3BC3 /L. https://m.edsoo.ru/b3cb766¢
OTanbl JKU3HU 3BE3/1.
126 Mieunblii yTh - Hama ["anakTuka. Bu6miorexa LIOK
Tunbl ranakTuk. https://m.edsoo.ru/d09da494
127 UepHble AbIpBL. 3arajiku BCEJICHHOMN bubnnoreka [IOK
https://m.edsoo.ru/7cd10a0a
Bcenennas . Paciuupenue BeeneHHOM.
18 3akon Xa66ma. Teopus Bombuioro bubimoreka [LIOK
B3phIBa. PenukToBOE M3ITyueHHeE. https:/m.edsoo.ru/3dbdf0d2
120 CoBpeMeHHbIE TPOOIIEMBI Bu6mmorexa IJOK
aCTPOHOMUH. https://m.edsoo.ru/ce234633
130 Utorosas pa6ora B popmare EI'D. bubnmnorexa [IOK
https://m.edsoo.ru/d37d9ffe
AHaM3 KOHTPOJIHHON paboOTHI.
131 [ToBropenue "Kunematuka, but6mmoreka [IOK

Junamuka"

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



https://m.edsoo.ru/22748eb4
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IToBTOpenue "Crartuka,

bubmunoreka LIOK

132 "
THApocTaTHKa https://m.edsoo.ru/fcae91e9

133 TlosTopenne "3akoHbl coxpaHeHus" https://m.edsoo.ru/c36658da

. [ToBTOpEeHME MexaI'{'quCKHe BuGmorexa LIOK
KoneOaHNs 1 BOIHBL https://m.edsoo.ru/b8fb6391

135 IToBropHenue "Pemenue Bu6mmorexa 1[OK
KauyeCTBCHHBIX 33124 MEXaHUKHU" https:/m.edsoo.rw/5d159d35
[ToBTOpenue "Pemienre pacuyeTHbIX

136 3a/1a4 MEXAHUKH C SBHO 3aJaHHON Bu6muotexa [IOK
du3nyeckoif MozieB0." https://m.edsoo.ru/a28026bd
IToBTOpeHue "Pemienne pacueTHbIX

. 3a1ay MGX&HI/IKI/IU JnHamuka Vc Bu6mnorexa 1[OK
HEsBHO 3aJaHHOMH umecKol https://m.eds00.ru/89dc2d90
MOJIEbI0."
[ToBTOopenue "Pemenue 3agau

138 Mexanuku "CraTuka" ¢ HESBHO Bu6muotexa [JOK
3aHaHHOﬁ (1)I/I3I/IquKOI\/’I MOI[CHBI'O." https://m.edsoo.ru/b100661a
IToBTOpenue "Pemenne 3anau

30 MCXaHHKH 3a1<oi{m coxpaHeHvHsI c BuGmorexa LIOK
HEsBHO 3aJaHHOMH u3mecKol https://m.edsoo.ru/42569¢al
MOJIEbI0."

140 [ToBTopuue "MounekymnspHas ¢pusuka' bu6nuorexa [IOK

https://m.edso0.ru/b879{b3f



https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
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[ToTOopenue "Tepmonunamuka"

bubmunoreka LIOK

141
https://m.edsoo.ru/8b7ac737
142 IToBTOpenue "BnaxHocTs Bo3ay3a" bubmorexa [IOK
https://m.edsoo.ru/63756¢47
[ToBTOpenue "Pemenue
143 KaueCTBEHHBIX 3a1a4 "MoJeKyIapHas bubanorexa LOK
(H3MUMKa 1 TepMOIHHAMHKA" https://m.edsoo.ru/eb91682
IToBTOpenue "Pemenne
144 KauecTBEHHBIX 3a7a4 "MonekyspHast bubmorexa [IOK
(H3MMKa M TepMOIHHAMUKA" https://m.edsoo.ru/ec651eb8
[ToBTOpenue "Pemenre pacueTHbIX
n
145 3agad "MonekynspHas pu3nka I/Iv Bu6mmorexa IJOK
TepMoanHamMuka ¢ ABHO 3aaHHON https://m.edsoo.ru/c3dabebe
(bu3nIecKoit MosIebI0"
IToBTOpeHue "Pemienne pacueTHbIX
n
46 3agad "MonekynsapHas Gu3nka u ) Bu6nuorexa LIOK
TEPMOJMHAMMKA C HESIBHO 3aJIaHHOM https://m.edsoo.rw/1072021e
(bu3nIecKoit MosIebI0"
[ToBTOpenue "Pemenre pacueTHbIX
n
4 3agad "MonekynspHas Gu3nka u ) Bu6mmorexa IJOK
TEPMOJIMHAMUKA C HESIBHO 3aJJaHHOM https:/m.edsoo.ru/ad6ddeed
¢uznveckoit Mosenbr0"
148 IToBTOpeHue "Pemienne pacueTHbIX Bu6muotexa [JOK

3agad "MonekynsapHas Gu3nka u

https://m.edsoo.ru/18f19f7¢



https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
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TEPMOJUHAMUKA C HESIBHO 3aJIaHHOM
(buznvIecKoit MosiebI0"

[ToBTOpeHue "DnexkTpocTaTuka.

bubmunoreka LIOK

149 = "
HocrosHHbI TOK https://m.edsoo.ru/e7d400f4
IToBTOpeHue " MaruuTtHoe noie. Bu6smoreka [JOK

150 ONeKTPOMArHUTHAS HHIYKIHS" https://m.edsoo.ru/b032fc4db
IToBTOpEHME "DNEKTPOMArHUTHBIE Bu6anorexa [IOK

151 Komebanns 1 BosHbl. OnTHKa" https://m.edsoo.ru/4e31b507
[ToBTopenue "KBantoBas ¢u3uka. BuGmorexa [IOK

152 "
Anepuas dusnka https://m.edsoo.ru/2dfbafc5
IToBTOpenue "Pemenne
KAa4CCTBCHHABIX 3a1a4 Bubmmoreka HOK

153 AIEKTPOJIMHAMHUKA "DIEKTPOCTATUKA. https://m.edsoo.ru/3ccad82e
ITocTosuusIi TOK""
[ToBTOpenue "Pemenue
Ka4eCTBEHHBIX 3aa4 Bu6miorexa [JOK

154 NEKTPOMHAMUKA "MarseTusm. https://m.edsoo.ru/32a4d1a0
DJIeKTpOMarHuTHast MHIYyKIHs'"
IToBTOpenue "Pemenne

155 Ka4eCTBEHHBIX 3a1a4 bubnmnorexa [IOK
1EKTPOAMHAMUKH https://m.edsoo.ru/ed440ca8

156 [ToBropenue "Pemenne 3anay bubnmoreka [JOK

"Onekrpocraruka. [locTossHHBIN TOK"

https://m.edsoo.ru/c63f7¢c10



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
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C HESIBHO 3aJJaHHON (pr3uveckon
MOJEBI0"

[ToBTOopenue "Pemenue 3agau
""Maruetu3m. DIeKTpOMarHuTHas

bubmunoreka LIOK

157 MHTYKIHS' ¢ HEABHO 3a1aHHON https://m.edsoo.ru/1d36b5b1
¢uznveckoit Mosenbr0"
IToBTOpenue "Pemenue 3anaq
"DIeKTpOMarHUTHBIE KOJIeOaHUs 1 Bu6miorexa LIOK
158 BOJIHBI. OnITHKA" ¢ HESIBHO 3aJaHHOMI https://m.edsoo.ru/3bf0def
(buznIecKoit MoIebI0"
[ToBTOopenue "Pemenue 3agau
159 "INEeKTPOANHAMHUKA" C IBHO 3a1aHHOM bu6morexa IIOK
rsHUecKoil MOZCIBIO" https://m.edsoo.ru/71453ee6
KonTpouabHnasi pabéora B pamMkax Bu6miorexa [JOK
160 NPOMEKYTOHOI aTTecTauuu https://m.edsoo.ru/3d40077a
161 Pa360p KOHTPOIBHOM PaGOTHI bubnnoreka [IOK
https://m.edsoo.ru/3b4c06ae
162 Peseps bubmuoteka [JOK
https://m.edsoo.ru/053¢2248
163 Peseps bubnuoreka [JOK
https://m.edsoo.ru/d6310bfd
164 PegepB BI/IGHHOTGKa HOK
https://m.edsoo.ru/5e2bb&3d
165 PegepB BI/IGHHOTGKa HOK

https://m.edsoo.ru/96a7a2dd



https://m.edsoo.ru/1d36b5b1
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166 Peseps 1 bubnnoreka [IOK
https://m.edsoo.ru/52ad 1603
167 Peseps 1 bubauroreka IIOK
https://m.edsoo.ru/5beclc65
168 Peseps 1 bubauroreka IIOK
https://m.edsoo.ru/f7¢59d38
169 Peseps 1 bubauroreka IIOK
https://m.edsoo.ru/11511654
170 Peseps 1 bu6mmorexa LIOK

https://m.eds00.ru/905¢5¢ce0

OBIIEE KOJIMYECTBO YACOB I1O0

I[TPOTPAMME

170
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI10 KJIACC

Kon
NpoBepsieMoOro
pe3yjabTara

10.1

IIpoBepsiemble npeaMeTHbIE Pe3yabTAThI 0CBOCHHS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl CpeiHero 001ero o0pa3oBaHus

JleMOHCTpHpOBATh HA IPUMEPAX POJIb U MECTO (PU3UKU B POPMHUPOBAHUH
COBPEMEHHOM HAYYHOM KapTUHBI MUPA, B PA3BUTHUH COBPEMEHHON TEXHUKU
Y TEXHOJIOTHUM, B TPAKTUYECKOM JEATEIIbHOCTH JIHOIEH

10.2

Y4UuThIBaTh TPAHUIBI TMPUMEHEHUs H3YYCHHBIX (U3MUECKUX MOJETCH:
MaTepuaibHas TOYKA, WHEPIHAIbHAs CHUCTeMa OTcuéra, aOCOIIOTHO
TBEPAOE TEJIO, UACAIBHBIN Ta3; MOAEIU CTPOECHUS Ia30B, KUJIKOCTEH U
TBEPABIX TEJ, TOYEUHBIA DIECKTPUYECKHN 3apsAl — TNpU PEUICHUHU
bu3nYecKux 3a1aq

10.3

PacnioznaBate ¢usnyeckue siBieHUs (MPOIECCH) U OOBSICHITh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJCKYISIPHO-KHHETUYECKOW TEOpHH
CTpPOCHHS  BEIIeCTBA W  DJIGKTPOJAWHAMUKH:  pPAaBHOMEPHOE W
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBM)KEHUE, CBOOOIHOE IMajICHHUE Tell,
JBW)KEHUE IO OKPY)KHOCTH, UHEPIHs, B3auMojeiicTeue tei;, auddysus,
OpOYHOBCKOE IBIYKCHHE, CTPOCHHUE )KUIKOCTEH U TBEPABIX TEJ, U3MEHEHHE
00béMa TeN TpH HarpeBaHUU (OXJIAXKICHWH), TEIJIOBOE pPaBHOBECHE,
UCIIapeHue, KOHJACHCAIMs, IUIaBIICHWE, KPUCTAJUTH3AIM, KUIICHUE,
BJIQXKHOCTh BO3/yXa, MOBHIIICHUE JABJICHHS Ta3a MPU €ro HarpeBaHUU B
3aKpBITOM COCYJE, CBSI3b MEXIY IapaMeTpaMu COCTOSHUSI Ta3a B
M30MPOIECCax; AMEKTPU3ALNS TE, B3aUMOJICHCTBHIE 3apsI0B

10.4

OnuceiBaTh ~ MEXaHUYECKOE  JBM)KEHHME, HUCIONB3ysd  (huU3nUecKue
BEJIMYUHBI: KOOpAHMHATA, MyTh, MEpPEMENICHUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, Cujia, UMIyJIbC TeJla, KHHETUYEeCKasi SHEprusl, MOTCHIMAIbHAS
DHEprus, MexaHndeckas paboTa, MexaHU4eCKasi MOIIIHOCTb; TIPY ONTHUCAHHUH
MPAaBIJIBHO TPAKTOBATh (PHU3UUECKHI CMBICT MCTIOIb3YEMbIX BEITUYHH, UX
0003HaYeHHs] U €IUHHIIBI, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIINE AAHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMU BEIMYUHAMU

10.5

OnuceIBaTh HU3YUCHHBIC TCIIJIOBLIC CBOIICTBA TEJI U TEIUIOBLIEC SIBJICHHU A,
HCIIOJIb3Y (1)I/I3I/I‘IGCKI/IG BCJIMYHHBI: JABJICHUC I'a3a, TCMIICPpATypa, CPCAHAA
KHHETHUYCCKAaAa SHEPIUA Xa0THYECKOT'O ABHNKCHU A MOJICKYII,
CPeIHEKBAIpaTUYHAsE CKOPOCTh  MOJIEKYJ, KOJHYECTBO  TEILIOTHI,
BHYTPCHHSSI SHEprHsi, padota raza, K0O3(QQUIMEHT MOJE3HOTO JEeHCTBHS
TETUIOBOTO IBUTATEIIST; TP OMTUCAHUY MTPABUIILHO TPAKTOBATH PH3UUECKUI
CMBICJT MICTIOJIB3YEMBIX BEJIHMUWH, UX 0003HAYCHHS U CIUHHIIBI, HAXOIUTh
(GopMyIbl, CBA3BIBAIOIIME JAaHHYIO (U3WYECKYIO0 BEIMYHMHY C JIPYTHMHU
BCIIMYNHaAM




10.6

OnuceiBaTh HU3YUYCHHBIC SJICKTPHUYCCKUC CBOMCTBA BCUIECTBA n
AJICKTPUYECKUE SIBJICHUS (ITPOIIECCHI), UCTIONIBb3Ysl (PU3NIECKHE BEIIMUNHBI:
ANEKTPUUCCKUHN 3apsijl, DIJIEKTPHUYECKOE II0JIe, HANpsHKEHHOCTh ITOJI,
MOTEHIMAJ, pa3HOCTh TOTEHIMAJOB;, TIPH OMNHCAHWU TPABUIBHO
TPAaKTOBaTh  (PU3UYECKUH  CMBICI  HCHOJB3YEMBIX  BEIHYUH, WX
0003HAUEHHSI U EIMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBS3bIBAIOIIUE JTAHHYIO
(GU3UUECKyI0 BETUUUHY C IPYTHUMHU BEIIMYMHAMU

10.7

aHAIM3UPOBaTh  (U3MYECKHE TPOIECCHl U SIBICHHUSA, HCIOJIb3YS
dbu3nYecKrue 3aKOHBI U TIPUHIIUIIBL: 3aKOH BCEMUPHOTO TsaroTenus, I, I u
III 3akonbl HetoTOHA, 3aKOH COXpAaHEHUS MEXAHUYECKOM SHEPruH, 3aKOH
COXpaHEHUs HMITYJIbCa, I[IPUHIUI CYIEPHO3UIUA CHJI, [IPUHIUII
PaBHOIIpaBUA HHCPIUAIIBHBIX CUCTEM OTC‘-IéTa; MOJICKYJISAPHO-
KHHETHUYECKYI0 TEOPHI0 CTPOCHHSI BELIECTBA, T'a30BbI€ 3aKOHBI, CBS3b
CpGI[HGﬁ KHUHETHUYECKOU SHEPTHUU TCIIJIOBOI'O0 [JABUKCHHA MOJICKYIT C
aOCOJIIOTHOW TeMIepaTypor, TEpBbI 3aKOH TEPMOIAMHAMHUKH; 3aKOH
COXpaHEHHUs ANEKTPUUYECKOTO 3aps/a, 3akoH KynoHa; mpu 3ToM pa3nuyarhb
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBbIpaKEHUE U
yCJIOBHS (TpaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSICHIATh OCHOBHBIC WPHUHIIMIBI JEHCTBUS MallWH, TPHOOPOB H
TEXHUYECKUX YCTPOWMCTB; pa3inyaThb yCJIOBUS UX 0O€30MacHOro
WCITOJIb30BaHNs B IOBCETHEBHOM KU3HU

10.9

BBINONMHATE SKCOEPUMEHTHI 10 MCCIEIOBAHUI0 (DU3MYECKUX SIBICHUN U
IPOIIECCOB C HCIHOJIb30BAHUEM NPSMBIX M KOCBEHHBIX H3MEpPEHHIA; MpH
3ToM (QopmynupoBaTh mnpoOieMmy (3agady) HM THIOTe3y y4eOHOro
9KCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEIUIOKEHHOTO 000pyHOBaHNS,
IPOBOJINTH OTBIT ¥ (POPMYIHPOBATH BBIBOJIBI

10.10

OcymiecTBIATh NPSIMbIE U KOCBEHHBIE U3MEPEHUSI (PU3HMUECKUX BEIHYHH;
IpU 3TOM BBIOMpATh ONTHUMAJIbHBIA CIIOCOO M3MEPEHUS M HCIIOJIb30BaTh
U3BECTHBIE METO/IbI OLIEHKU IOTPEIIHOCTEH U3MEPEHUI

10.11

HccrnenoBaTh 3aBUCUMOCTH MEXAY (DHU3UYECKUMH BEIMYHHAMH  C
UCTIONIb30BaHUEM TIPSAMBIX HW3MEpPEHUi; MpU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DHKCUPOBaTh pe3yNbTaThl MONYyYEHHOW 3aBHCHMOCTH
bu3MYECKUX BENIMYMH B BHJE TAOMUI] UM TrpauKOB, NE1aTh BBHIBOJBI 1O
pe3ynbTaTraM UCCIIeOBaHUS

10.12

CoOmoaTh npaBmuiia 6€30MacHOTO TPy MPH IPOBEICHUN HCCIICTOBAHUI
B paMKax Y4eOHOro 3KCIEepUMEHTa, Y4eOHO-HUCCIEeNOBATEeIbCKOW H
IIPOCKTHOM JEATEIbHOCTH C HCIIOJIb30BAaHUEM U3MEPUTENIbHBIX YCTPOHCTB
U JIabopaTOPHOTO 00OPYIOBAHHUS

10.13

Pemate pacuéTHble 3amaud C SBHO 3aJlaHHOM (U3MYECKOW MOJEIbIO,
UCTIOJB3YS (PU3UYECKHE 3aKOHBI ¥ TPUHIIMITHI; HA OCHOBE aHAJIN3a YCIOBHS
3a/1a4¥ BEIOUpaTh (PU3HUECKYIO MOJCIb, BRIACISATh GU3NICCKUE BETUIHHBI
u (opmynbl, HEOOXOMUMBIE 7Sl €€ PEIICHUS, MPOBOJUTH PACUETHI H
OIICHUBATh PEAILHOCTH MOJYICHHOTO 3HAYCHUS (PU3NIESCKOM BETUIHHBI




10.14

Pemate KaueCTBEHHbIE 3a/1a4uu: BBICTpanBaTh JIOTUYECKHU
HENPOTUBOPEUYHUBYIO IEMOYKY PACCYXJACHUH C OMOpPOW Ha H3YyUEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SABJICHUS

10.15

Hcnonp3oBarh mpu  pemieHUd  y4yeOHBIX  3ajjad  COBPEMEHHBIC
UH(POPMALIMOHHBIE TEXHOJOTMM JJS  TOHCKa, CTPYKTYpUPOBaHUS,
UHTEpIpETallud M TPEICTaBICHUS Y4eOHOH M HayYyHO-TIOMYJISPHOM
UHPOpPMALUY, NOJYYEHHOM M3 pa3IMYHbIX HMCTOYHUKOB; KPUTUYECKU
aHAJIM3UPOBATh M10JIy4aeMyI0 HHPOPMALIUIO

10.16

[IpuBoauTh TpUMEpPHl BKJIAAA POCCHMCKUX M 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, 00BSICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPA,
B Pa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17

Hcnonp30BaTh TEOPETHUECKHIE 3HAHNUS 110 (DU3UKE B IOBCETHEBHOM KU3HU
JUIst  o0ecrniedeHus: 0e30MacHOCTH MpH OOpalleHud ¢ npudopamMu U
TEXHUYCCKUMU yCTpOﬁCTBaMH, IJId COXpaHCHUA 310POBbA U CO6HIOI[GHI/I$I
HOPM SKOJIOTHYECKOTO TMIOBEICHUS B OKPYXKAIOIIEH cpejie

10.18

PaGoTtare B rpymnme ¢ BBITIOJHEHHWEM Pa3IHYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATh PadOTy TPYIIIBI, PAMOHAIBHO PaCIPENeNiATh 00S3aHHOCTH
U TUIAaHUPOBATh ACATCIBHOCTH B HCCTAHAAPTHBIX CHUTYyalUAX, aICKBATHO
OLEHMBATh BKJIAJ KaXJI0ro0 M3 YYaCTHUKOB TIPYIIBl B pELICHUE
paccmaTprBaeMoil mpoodIeMbl

11 KJTACC

Kon
NpoBepsieMoOro
pe3yjabTara

11.1

IIpoBepsiemble npeaMeTHBIE Pe3yabTAThI 0CBOCHHS] OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeiHero 001ero o0pa3oBaHusi

JleMOHCTpHpOBaTh Ha IPUMEPAX POJIb U MeCTO (PU3UKH B (POPMUPOBAHUHU
COBPEMEHHOM HAYYHOM KapTUHBI MUPA, B PA3BUTHUH COBPEMEHHON TEXHUKHU
Y TEXHOJIOTUM, B MPAKTUYECKON NEATEIbHOCTH JIIOAEH, LEJIOCTHOCTh U
€IMHCTBO (DM3UYECKON KapTHHBI MUPa

11.2

Y4uuTHIBaTh TpaHUIBl NPUMEHEHHUS H3YYEHHBIX (U3MUYECKUX MOJeneil:
TOYEUYHBIN AJIEKTPUYECKUN 3apsn, slepHas MOJAEIb aToMa, HYKJIOHHAas
MoO/JIeIb ATOMHOTO sJIpa MPHU pelIeHUH PU3NIECKHUX 3a]au

11.3

PacnioznaBate ¢usnyeckue siBieHUs (MPOIECCH) U OOBSICHITh UX Ha
OCHOBE 3aKOHOB AJICKTPOJAMHAMUKH M KBAHTOBOW (DM3HUKH: dJIEKTPUIECKAsI
MPOBOAMMOCTH, TETNIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JCHCTBUS
TOKa, B3aUMOJICHCTBUE MAarHMATOB, OJCKTPOMAarHUTHAs WHIYKIIWS,
JeiCTBE MAarHUTHOTO TTOJISI Ha IIPOBOJIHUK C TOKOM U JIBYDKYILIUHCS 3apsil,
AJIEKTPOMArHUTHBIE KoJIeOaHuUs U BOJHBI, MPSIMOJIMHEIHOE
pacrpocTpaHeHHE CBETa, OTPaXXCHHE, NpeIoMIICHHE, HHTepdepeHIus,
TUGPaKIUs | MOJIIPU3AIUs CBETA, AUCTIEPCHS CBETa, (POTONICKTPUICCKUI




addekr (hpoToaddexT), cBeToBOE AaBlIeHNE, BOSBHUKHOBEHUE TUHEIYATOTO
CIeKTpa  aTtoMa  BOJOPO/AA, CCTECTBEHHAas W HCKYCCTBEHHAs
pPaIuoaKTHBHOCTh

11.4

OHI/ICBIBaTb HN3YUCHHBIC CBOMWCTBA BCIICCTBA (BHGKTpI/I‘-IGCKI/Ie, MAarHuTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 NPOBOAMMOCTh pA3IUYHBIX Cpel) H
DJIGKTPOMArHUTHBIC SIBICHHUS (TPOIECCHI), HCMONB3Ys (DU3UYECKHE
BEJIMYMHBI:  DJICKTPUUECKUH  3apsll, CHUJa TOKa, JJICKTPUYECKOE
HaIpsDKEHUE, AJICKTPUUYECKOE COMPOTUBIICHHE, PAa3HOCTh IMOTEHIIUAJIOB,
OJIC, pabora TOKa, MHIYKIIMS MarHUTHOTO MOJs, cuia Amrmepa, cujia
JlopeHa, WHIYKTUBHOCTh KATYIIKH, DSHEPIrHs OSJIEKTPUUECKOTO U
MarHUTHOTO TOJIEH, MepHoa M YacToTa KojeOaHWil B KoJeOaTelbHOM
KOHTYype, 3apsii M CWiIa TOKa B TPOLECCe TapMOHHYECKUX
DIIGKTPOMATrHUTHBIX KoJieOaHuU, (OKYCHOE pPACCTOSHHUE W ONTHYECKas
CHJIA JIMH3bI;, TIPH OMHMCAHUU MPABUILHO TPAKTOBATh (PU3MUECKUIA CMBICT
WCIIOJIB3YEMBIX BEJIUYHMH, WX OOO3HAYEHUS W CIUHHMIIBI, YKa3bIBaTh
(GbOpMyJIBI, CBSI3BIBAIOIINE JTAHHYIO (DU3WYECKYIO BEIUYHUHY C JIPYTUMH
BEIIMUMHAMU

11.5

OnuchiBaTh M3y4YCHHBIC KBAHTOBBIC SIBJICHUS W MPOIECCHI, HCIOJIB3YS
(Gu3nUecKue BEIMYUHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JJIMHA
BOJHBI M 4YacTOTa CBETa, JHEPrUs W HMIYJIbC (OTOHA, MEepuo.
HoJTypacraja, SHEprusl CBA3M aTOMHBIX sIIEp; MPH OMHMCAHUU TPABHIHHO
TPaKTOBaTh  (PU3MYECKUI  CMBICI  HCIOJB3YeMBIX  BEIMYHMH, HX
0003HaYEHHs U EMHHIIBI;, YKa3bIBaTh (JOPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(GU3MYECKYIO BEIHUUHY C IPYTHMU BEIUYMHAMH, BBIYUCIATH 3HAYCHUC
(bu3HYECKOI BETUIMHBI

11.6

AHanu3upoBath (U3MYECKUE TPOIECCHl U SABJICHUS, HCIONb3Ys
¢usznyeckue  3aKOHbBI M NpUHOUNBL  3akoH  OMa,  3aKOHBI
MOCIIE0BATENBHOIO U MapajlIeIbHOTO COEIMHEHUS TPOBOAHUKOB, 3aKOH
xoyna — JleHma, 3aKOH JJEKTPOMAarHMTHOM WHIAYKUHUH, 3aKOH
MPSIMOJIMHEHHOTO PACHpOCTpaHEHUsI CBETA, 3aKOHBI OTPAKCHHs CBETA,
3aKOHBI TPEJIOMJICHHS CBETa, ypaBHEHUE DiHIITeHHA 1751 poTodddekTa,
3aKOH COXPAHEHMSI HHEPruM, 3aKOH COXpaHEHUsT HMIYJbCa, 3aKOH
COXpaHEHHUs DJIEKTPUUECKOro 3apsifa, 3aKOH COXpPAaHEHUsS MacCOBOIO
ymcna, noctyinarsl bopa, 3akOH paAMOaKTUBHOIO pacmaja; Mpu 3TOM
pa3nuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTHYecKoe
BBIPOKEHHE U YCIIOBHS (TPaHUIIbI, 00IaCTH ) TPUMEHUMOCTH

11.7

OHpGI[eJIHTB HalpaBJICHUC BCKTOPAa HWHAYKIHUW MArHuTHOIO  ITOJIA
MPOBOJHUKA C TOKOM, CHJIbI AMIiepa u cwiibl JlopeHna

11.8

CTpouTh M OMHCHIBATH M300paKEHUE, CO3JaBAEMOE TUIOCKUM 3EPKaJIoM,
TOHKOH JTUH30U

11.9

BBIMONHATE KCIEPUMEHTHI IO MCCIIEOBAHUIO (U3NYCCKHUX SIBICHUH H
NIPOIIECCOB C HCIOJIB30BAHUEM NPSMBIX M KOCBEHHBIX H3MEPEHHIA; MPH
aToM (dopmyaupoBaTh mpoliemMy (3agady) W THIOTE3y Yy4eOHOTro




HKCIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000PYIOBaHUS,
IIPOBOJUTH ONBIT U (POPMYIUPOBATH BBIBOBI

11.10

OcymiecTBIATh NPSIMbIE U KOCBEHHBIE U3MEPEHUST (PU3UUECKUX BEIHYMH;
IpU 3TOM BBIOMpATh ONTHUMAJIbHBIA CIIOCOO M3MEPEHUS M HCIIOJIb30BaTh
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEH U3MEPEHUI

11.11

HccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEJIUYUH C HCIOJIb30BAHHEM
NPSIMBIX U3MEPEHUIT; TPH AITOM KOHCTPYHUPOBATh YCTaHOBKY, (PMKCUPOBATH
pe3yNbTaThl TMOJYYEHHON 3aBUCHUMOCTH (PU3WYECKUX BEIHYMH B BHJIE
TabNIUIl ¥ TpadUKOB, IETaTh BHIBOIBI MO PE3yIbTaTaM HCCICIOBAHUS

11.12

CoOmronats mpaBmita 0€30MaCHOTO TPYAa IPU MPOBEICHUH UCCIIETOBAHIMA
B paMKax y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKON |
TIPOCKTHOM JICATEIEHOCTH C MCIIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOHCTB
U JIabopaTOPHOTO 00OPYIOBAHHUS

11.13

Pemate pacuéTHble 3amaud C SBHO 3aJlaHHOM (U3MYECKOW MOJECIBIO,
UCIIONB3Ysl (PU3NUECKHE 3aKOHBI M IPUHITUIIBI, HA OCHOBE aHAJIN3a YCIIOBUS
3a/1auy BBIOUPATh PU3NUECKYIO MOJIEITb, BBIICTATh (PU3UUYECKUE BEIIMUNHBI
u (GopMyIbl, HEOOXOMUMBIE ISl €€ pelIeHUs, MPOBOAUTH PACUYETHl H
OILICHHUBATH pea.HBHOCTI: HOJIY‘-IGHHOFO 3HAYCHUA (1)H3H‘-I€CKOI>1 BCJINYMUHBI

11.14

Pemarp KauecTBEHHbBIE 3aJauu: BBICTPanBaTh JIOTUYECKHU
HENPOTUBOPEUYHBYIO IEMOYKY PACCYXACHHUH C OMOpPOd Ha U3YyYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SABIICHUS

11.15

Hcnonb3oBath Tpu  pemieHWH — y4eOHBIX  3alad  COBPEMEHHBIC
UH(GOPMALlMOHHBIE  TEXHOJOTMU JJIi TOWCKA, CTPYKTYpHUpPOBaHMUS,
UHTEpPIpETallUd U TMPEACTaBiIeHHUs] Y4eOHOH M Hay4YHO-TIOMYJISIPHOU
uH(pOpMallMK, TOJYYEHHON W3 pPAa3IMYHBIX HMCTOYHUKOB; KPUTHUYECKU
aHAJIM3UPOBATh MOJy4aeMyro HH(popMaLuio

11.16

OOBSICHATh TNPHUHLMIIBI JECHCTBHS MAIMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pasziuyaTh YCJIOBHS HX O€30MacHOTO WCIOJIb30BAaHUS B
IIOBCEIHEBHOM XKU3HU

11.17

[IpuBoauTh TpUMEpPHl BKJIAAa POCCHMCKUX M 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IPOLIECCOB OKPYXKAIOIIETO
MUDA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonp30BaTh TEOPETUUECKHIE 3HAHUS 110 (DU3UKE B IOBCETHEBHOM KU3HU
JUIsi  o0ecriedeHuss 0e30MmacHOCTH MpH OOpalleHud ¢ npudopamMu U
TEXHUYCCKUMU yCTpOﬁCTBaMH, JId COXpaHCHUA 310POBbA U CO6HIOI[€HI/I$I
HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOIIEH cpejie

11.19

PaGoTtate B rpymnme ¢ BBINIOJHEHHWEM Pa3IHMYHBIX COIUAIBHBIX pOJICH,
IUTAHUPOBATh PabOTy TPYIIIBI, PAMOHAIBHO paclpeleNiaTh 00s3aHHOCTH
U TUIAaHUPOBATh ACATCIBHOCTH B HCCTAHAAPTHBIX CHUTYyalUAX, aICKBATHO
OLEHMBATh BKJIAJ KaXJI0ro M3 YYaCTHUKOB TIPYIIBl B pELICHUE
paccmaTprBaeMoil mpoodIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOAbI HAYYHOI'O IIO3HAHW A

1.1

®usuka — Hayka o npupone. Hayunsle MeTozsl
[IO3HAHUS OKPYXKaIOILEro MHpa. Ponp
JKCIIEPUMEHTA W TEOPHH B IPOLECCE IO3HAHMS
IPUPOBI. DKCIEPUMEHT B (PU3UKE

1.2

MogenupoBane  (QU3MYECKUX  SIBICHUH U
npoueccoB. Hayunble runore3sl. Dusnueckue
3aKOHbI W TEOpUU. ['paHUIBl TPUMEHUMOCTH
¢uznyeckux 3akoHOB. [IpMHIUI COOTBETCTBUS.
Porr m w™ecro ¢usuku B (HOPMUPOBAHUH
COBPEMEHHOM HAy4yHOW KApTHUHBI MHpa, B
MPAKTUYECKOU ESITEILHOCTH JIOIeH

MEXAHUKA

##HPari#KMHEMATHUKA

2.1.1

Mexanuueckoe  nBmkeHne. OTHOCUTEILHOCTH
MexaHuueckoro nBrkeHnsa. Cucrema orcuéra.
TpaekTopus

[Tepememienue, ckopocTh (CpemHsii CKOPOCTH,
MTHOBEHHAas CKOPOCTb) u YCKOpEHHE
MaTepuaibHOW TOYKH, MX TMPOEKIUHU Ha OCHU
cuctembl KoopauHat. ClioxkeHHue MepeMeleHuN 1
CJI0’)KEHUE CKOPOCTEM

2.1

PaBHOMepHOE u PaBHOYCKOPEHHOE
IIPSAMOJIMHENHOE JIBHKECHUE. I'padpuxu
3aBUCHUMOCTH KOOpPJHMHAT, CKOPOCTH, YCKOPEHHS,
IyTH M MNEPEMEIEHUS MaTEePUAIbHOM TOYKH OT
BPEMCHHU

CBo0OonHoe majeHue. Y CKopeHrue CBOOOHOTO
naacHuA

KpuBonunerinoe JIBOKEHUE. PaBHOMepHOE
JBUKEHHE MaTEpUAIbHON TOYKH IO OKPYKHOCTH.
YrioBast CKOpOCTb, TUHENHAs CKOpOCTb. [lepuon u
yacToTa. LleHTpoCcTpeMUTENIBHOE YCKOPEHUE

TexHUueckne yCTpONCTBa: CIUAOMETP, ABUKECHHUE
CHaps 0B, HCTIHBIC U pCMCHHBIC IICPCAAYN




[IpakTuueckue paboThl. M3mepeHne MrHOBEHHOU
ckopoctd. MccienoBanue COOTHOIIEHHUS MEXAY
IIyTAMH, IIPONICHHBIMU TEJIOM 3a
IIOCJIEZI0BATEbHBIEC PABHBIE TPOMEXYTKH BPEMEHH
IIPY PAaBHOYCKOPEHHOM JBIJKCHHH C HadalbHOU
CKOpOCTBIO, paBHOW Hyi0. M3ydeHue IBHIKEHUS
LIapUKa B BA3KOM KUIAKOCTU. M3ydeHue NBUKEHHUs
Tela, OPOLIEHHOTO TOPU30HTAIBHO

2.2

##HPariH## JUHAMUKA

2.2.1

[IpuHnun orHocutensHocTH ['anuies. IlepBeiit
3aKkoH HprotoHa. Hepuuanbabie cUucTeMBI OTCYETA

222

Macca tena. Cuna. [IpuHIMN cynepno3uiiuy Cuil

223

Bropoii 3akon HproTOHA 1151 MaTepruanibHON TOUKHU
B nHepuuanbHou cucreme otcuéra (MCO). Tpermit
3akoH HploTOHA /17151 MaTepHallbHbIX TOYEK

22.4

3aKkoH BCeMHUpHOro TAroteHus. Cuna TAKECTH.
[TepBast kocmuueckasi CKOpocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusa. Cyxoe Ttpenue. Cwia TpeHHUd
CKOJILXKEHUS M cujla TpeHus mokos. Koaddumment
Tpenust. Cuiia CONpPOTUBIICHUS TP JIBUKEHUH Tea
B )KHJIKOCTH WJIU Ta3e

227

HOCTyHaTeHBHOG nu BpaH_IaTeJIBHOG ABUXXCHHUC
a0COJIIOTHO TBEPIOTO Tela

2238

MoMEHT CHJIBI OTHOCHTCILHO OCH BpaliucHU.

[Inedo cuibl. YcaoBus paBHOBECHs TBEPAOrO Tena
B CO

229

TexHuueckue YCTpOMCTBA: MOJUTUITHHUKH,
JBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[Ipaktudyeckne paboTel. l3ydeHue JIBUKCHHS
OpycKka M0 HAaKJIOHHOM TUIOCKOCTH TOJ JIEHCTBHEM
HECKOJbKUX cuil. MccnenoBaHue 3aBUCUMOCTH CUIT
VIOPYTOCTH, BO3HHUKAIOMIMX B JepOopMUPYEMOit
NpYyXUHE U PE3UHOBOM OOpasle, OT BETUYUHBI UX
nedopmanuu. MccrienoBanue ycnoBUid paBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPAILICHUS

23

##Par##3AKOHDBI COXPAHEHNA B MEXAHUKE

23.1

NMmnynec  MarepualbHOM  TOYKHM,  CHUCTEMBI
MaTepUaJbHBIX  TOYeK. MMmynbCc cunel U
M3MEHEHHE UMITyJIbCa Tella

232

3akoH coxpanenus umnyibsca B ICO. PeaktuBHOE
JBUKECHHE




233 Pabora cuibl
234 MomHOCTb chb
)35 Kunernueckass »Heprusi MaTepHaJbHOM TOYKH.
o TeopemMao KMHETHYECKOM SHEPTUH
[TorenunaneHas >Heprus. [loTeHnmanpHas SOHEprus
236 yhpyro nepopMupoBaHHON MPYXHUHBI.
o [TorennuansHast SHEPTHS Tena BOJIN3U
MOBEPXHOCTU 3eMJIU
[loTeHuuanpHble M HENOTEHLUAIbHBIE CUIIbL. CBA3b
3.7 paboThl HEMOTEHIHANBHBIX CHWJI C H3MEHEHHEM
o MEXaHHUYCCKOW DHEPrHU CHCTEMbl TEl. 3aKOH
COXpaHEHMsI MEXaHUYECKON IHEPTUH
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHudeckue yCTpOWCTBA: JIBHXKCHHE  PaKeT,
o BOJOMET, KOIIED, MPYKUHHBIN TUCTOJIET
[Ipaktuueckne  paborel.  M3yueHwe  cBs3u
73,10 CKOpPOCTEM  Te€l  NpU  HEYNpyroM  yaape.

HccnenoBanue cBsi3u pabOThI CUIIBI C U3MEHEHHEM
MEXaHUYECKON YHEPIUU Tena

3 MOJIEKVYJIAPHASA ©®U3UKA U TEPMOAMHAMUKA
HH#HPar###OCHOBbBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-

311 KMHETUYECKOM TeOpuU. BpOyHOBCKOE IBHKCHHE.
Huddysus. Xapaxkrep JBUKECHUS U
B3aUMO/ICUCTBUS YaCTHI] BEIIECTBA
Mopenu cTpoeHus Ta30B, KUJIKOCTEH W TBEPABIX

3.1.2 Ten U OOBSCHEHHE CBOWCTB BEUISCTBA HA OCHOBE
ATUX MOJENEN

113 Macca MOJIEKYJI. KonnuectBo BEIIECTBA.

11 ITocrosinHast ABoraapo
' 314 TermoBoe paBHOBecue. Temmeparypa u €€

m3mepenue. [lkana remneparyp Llenbcus
Mopenb uneanbHoro raza. OCHOBHOE ypaBHEHHUE

3.1.5 MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU HUCATBHOTO
rasa
AOcomroTHasi TeMmIiepaTypa Kak Mepa cpemaHei

3.1.6 KMHETUYECKON HSHEPrHuM TEIJIOBOTO JBUYKECHHS
yactul rasza. [llkana remneparyp KenbBuna

317 VYpaBuenue Kianeitpona — MeHnaeneeBa. 3akoH

JanpToHa




I'azoBbIe 3aK0HBI. M30mponeccsl B UaeaIbHOM ras3e
C MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: U30TEPMA,
M30X0pa, u300apa

TexHUYECKHEe YCTPOUCTBA: TEPMOMETP, OapomeTp

3.1.10

[Ipaktuueckne paboTel. UM3mepeHwe  Macchl
BO3JyXa B KJacCHOM koMHate. lccinenoBanue
3aBUCUMOCTH MEXJy IapaMeTpaMu COCTOSHUS

pa3pekEHHOTOo ra3a

3.2

OCHOBbI TEPMOJNMHAMMKNA

3.2.1

TepmonuHamuueckass  cucreMa.  BHyTpeHHsS
SHEPTHUsl TEPMOAMHAMUYECKON CHCTEMBI U CTIOCOOBI
e U3MEHEHU

322

KonmnyectBo Temorel u paborta. BHyTpeHHss
SHEPTHUsl OJJHOATOMHOIO UJI€aJIbHOTO Ta3a

323

Bunpr TeIUTIONIepe1avuu: TETUTOTPOBOHOCTbD,
KOHBEKIIUS, W3JIy4eHHe. TermmoéMKocTh Tena.
VnenpHass TEIIOEMKOCTL  BelllecTBa. Pacuér
KOJIMYECTBA TETUIOTHI MPH TEIJIoNepeade

324

IlepBbiii 3akOoH TepMoauHaMuKu. lIpumeHeHue
IIEPBOT0 3aKOHA TEPMOJVMHAMUKY K U30IPOLIECCAM.
['padpuaeckas maTEepIpeTanus paboThI ra3a

3.2.5

TermoBele  MammHbl.  [IpuHIUIBL  AEHACTBUS
TerIOBbIX MamuH. [IpeoOpa3oBaHus >HEPrHH B
TeIJIOBBIX MamuHax. Koaddumuent mnone3Horo
nevicteust (manee — KIIJI) TemioBoil MamiuHBI.
Huxn Kapno u ero KITJ]

3.2.6

Bropoii 3akon TepmonuHamuku. HeoOGpatuMocTsb
MPOLECCOB B Ipupoae. TerioBble IBUTATENN.
DKojoru4eckue npoOaeMbl TETNIOIHEPTETUKH

3.2.7

Texnuueckue YCTPOMCTBA: JIBUIATENb
BHYTPEHHEI'O CropaHusi, OBITOBOM XOJIOJWJIBHUK,
KOH/IULOHED

3.2.8

[IpakTuueckue paboTel. M3mepeHue yaenpbHOU
TEIUIOEMKOCTH

3.3

#i#HPar#iH## AT PEIAT

HBIE COCTOSAHMA BEIHECBA. ®A30BBIE
ITEPEXO/bI

3.3.1

[TapooOpazoBanue u KoHneHcauus. Vcnapenue u
KUTICHHE. YIelbHas TeIIoTa NapooOpa3oBaHMUS.
3aBUCUMOCTD TEMIIEPATYpPhl KUTIEHUSI OT 1aBJIEHUS

332

AOcomoTHasT M OTHOCUTENIbHAs  BIIAXKHOCTb
BOo3ayxa. Hacelenuslii map




3.33

Teépnoe Tenmo. Kpucramimdeckue u amopdHbie
Teja. AHM30TPONHUS CBOMCTB KPUCTAILIIOB. XKuakue
KpucTayyibl. CoBpeMEHHbIE MaTepHaIb

334

[lnaBnenue u kpucramnusanus. Y AelbHas TEIIOTa
riaBnieHus. Cyomumanus

3.3.5

YpaBHeHHE TEIIOBOTO OajaHca

3.3.6

TexHudyeckue  yCTpOWCTBa: TUTPOMETP u
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH MTOJIy4EHUS
COBPEMEHHBIX  MaTepuaJoB, B TOM  4YHCIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUU

3.3.7

[IpakTuueckne paboTel. M3MmepeHue BIAXXHOCTU
BO3/yXa

OJIEKTPOAMHAMUKA

4.1

###ParH##IJIEKTPOCTATUKA

4.1.1

OnexTpuzauus Tela. ODJEKTpUuecKui 3apsa. /[Ba
BU/JIA 3JIEKTPUUECKHX 3apsiioB

4.1.2

[TpoBOAHMKH, TUANEKTPUKU U TIOTYIIPOBOIHUKU

413

3aKkoH COXPAaHCHUS SJICKTPUUCCKOI'O 3apaa

4.1.4

Bzaumopeiictue 3apsanoB. 3akoH Kynona

DneKTpuueckoe roJe. Hanpsxénnocts
NIEKTPUYECKOro moiid. IIpuHuumn cyneprnos3unuu.
JInauK HanpsHKEHHOCTH DJIEKTPHYECKOTO MO

Pabora CHUII 3JIEKTPOCTATUYECKOTO oJId.
ITorennuan. Pa3HOCTEH MOTEHIINAIOB

[IpoBOoAHMKH U JAMPICKTPUKH B MOCTOSHHOM
INEKTPUYECKOM noJe. JysnexkTpuueckast
MPOHUIIAEMOCTh

OnexrpoéMkocTs. KoneHcaTop. D11eKTpoEMKOCTD
IUTOCKOTO KOHJIEHCATOpa. JHEeprus 3apsHKEHHOTO
KOHJIeHCaTopa

Texnuueckue YCTPOMCTBA: 3JIEKTPOCKOII,
JIEKTPOMETP,  DJIEKTPOCTAaTUYECKas  3alluTa,
3a3eMJICHHE  JIEKTPOIPUOOPOB,  KOHJAEHCATOD,
KCEPOKC, CTPYUHBIN TPUHTEP

4.1.10

[IpakTnueckue paboThI. N3mepenue
IEKTPOEMKOCTH KOHJEHCATOPa

4.2

HH#Par###TIOCTOSHHBIN DJIEKTPUYECKHUM TOK. TOKU B

PA3JIMYHBLIX CPEJAX

4.2.1

YCJIOBI/IH CyH_IGCTBOBaHI/IH IIOCTOSHHOI'O
aneKTpudyeckoro Toka. Mcrounumku Toka. Cuia
ToKa. IIoCTOSTHHEIN TOK




422

Hanpspokenne. 3akon Oma 17151 yyacTka ey

423

DIIEKTPUYECKOE CONIPOTHUBJICHHUE. VYnenbHOE
COIIPOTUBJICHUEC BCIICCTBA

4.2.4

[TocnenoBarenbHOE, TapaieIbHOE, CMEIIaHHOE
COCTMHEHHE MIPOBOTHUKOB

4.2.5

Pabora anekTpuyeckoro Toka. 3akoH Jlxoyms —
Jlenna

4.2.6

MontHOCTh SJICKTPHUYCCKOI'0 TOKa

4.2.7

anekTpojaBmwkymas cuna (manmee — OJOC) wu
BHYTpEHHEE COMPOTHBJIEHHE MCTOYHHMKA TOKAa.
3akon Oma I8 TOJMHOW  (3aMKHYTOM)
3NeKTpuYecKou enu. Koporkoe 3ambIikaHue

4.2.8

ONEeKTpOHHAas MPOBOAMMOCTbH TBEPIBIX METAJIIOB.
3aBUCHUMOCTb ~ CONPOTHUBIIEHHS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTD

4.2.9

OnekTpuueckuii TOk B Bakyyme. CBolicTBa
AJIIEKTPOHHBIX MYYKOB

4.2.10

[TomympoBomauku. CoOOCTBEHHass W TMPUMECHas
MPOBOJUMOCTh TOJYNPOBOJHUKOB. CBOMCTBa p-n
nepexoja. [1oaynpoBoAHUKOBBIE TPHOOPHI

4.2.11

DJIeKTPUUYECKU I TOK B 3JIEKTPOJIUTAX.
DIIEKTPOJIMTHYECKAS] AUCCOIMALIMS. DIEKTPOIIN3

4.2.12

DNeKTpUUYecKuil TOK B razax. CaMOCTOATENbHBIN U
HECaMOCTOSTENIbHBIA pa3psan. Pasnuunble TUIIBI
CaMOCTOATENBHOrO paspsana. Moinnus. [Inazma

4.2.13

TexHUuecKre yCTporuCTBa: aMIIEpMETP, BOJIBTMETP,
peocrar, HMCTOYHHUKHU TOKA,
DJIEKTpOHArpeBaTeIbHbIE npudopHl,
AIIEKTPOOCBETUTENbHBIE  TPUOOPHI, TEPMOMETP
COIPOTUBIICHHUS], BAKYYMHBIN JUOJ, TEPMUCTOPBI U
(boTOpEe3UCTOpPhl,  MOJYNPOBOJHUKOBBIN  IHOJ,
raJibBaHMKa

4.2.14

[IpakTuueckue paboTbl. M3ydyeHHe CMeEIaHHOTO
COCIMHEHUS PE3UCTOPOB.

WN3mepenne OJIC wHCTOYHMKA TOKa M €0
BHYTpPEHHero  comnportuBieHus.  HabmogeHue
JNEKTPOJIA3A

11 KJTACC




Kon
pa3iena

4

Koanposepsiemoro
3JeMeHTa

IIpoBepsiemble 31eMEHTHI COIePKAHUS

SJIEKTPOAMMHAMUKA

4.3

##HPari#M AT HUTHOE I1OJIE. DJIEKTPOMAT'HUTHA A MH/YKIWA

4.3.1

IlocTostHHBIE MAarHuThbl. B3aumonaelictBue
HOCTOSHHBIX MAarHUTOB

432

MaruuTHOe noje. BekTop MarHuTHOM UHAYKITUH.
[IpuHnun cynepno3uuuu. JIMHMM MAarHUTHOM
HHAYKLUH. Kapruna  naunuit MarHuTHOH
WHAYKIUH I10JIS TIOCTOSHHBIX MArHUTOB

433

MaruuTHO€E noJsie MPOBOHUKA ¢ TOKOM. KapTuHa
JUHUI TOJsI JUIMHHOTO MPSMOT0 MPOBOJHUKA U
3aMKHYTOT'0 KOJIbLIEBOT'O TPOBOJIHUKA, KATYIIKH C
TokoM. OmbiT  Opcrena.  BzaumopeiicTBue
MPOBOJIHUKOB C TOKOM

434

Cuna Amrnepa, €€ MOJyJib U HallpaBJICHUE

4.3.5

Cuna Jlopenma, e€ MoAyiabp M HampaBJICHHE.
JIBr>KeHUE 3apsyKeHHOM YaCTUIBl B OJTHOPOJHOM
MaraHuTHoM noJie. PaGota cuiel Jloperia

4.3.6

SIBIIEHME NEKTPOMArHUTHON UHIYKLIIUHA

4.3.7

[ToTok BeKTOpa MAarHUTHOM MHIYKIIMU

4.3.8

OJAC wuHaykuuu. 3akoH AJIEKTPOMAarHUTHOM
naaykunu Gapaznes

4.3.9

Buxpesoe snektpuueckoe nojue. 1C unaykuu
B MNPOBOJHUKC, ABUKYIICMCA NOCTYNATCIBHO B
OOAHOPOJHOM MAarHuTHOM II0JIC

4.3.10

[IpaBuio Jlenna

43.11

NunyktuBHOCTD. SIBNenue camounaykuuu. DJC
CaMOWHTYKITUT

4.3.12

9Hepr1/1${ MAarauMTHOI'O IT10JIA KaTyIIKH C TOKOM

4.3.13

DNEeKTPOMarHuTHOE MoJie

4.3.14

TexHuueckue YCTPOMCTBA: MOCTOSIHHBIE
MAarHuThbl, 3JICKTPOMAIHUTLI, 3JICKTPOABHUIATCIIb,
YCKOPUTCIIN QJICMCHTApPHBIX qaCTull,
HWHAYKIUMOHHAA MCYb

4.3.15

[IpakTrueckue paboThl. M3yueHne MarHUTHOTO
MOJIsl KAaTYIIKKU ¢ TOKOM. McciienoBanue aeicTBus
IIOCTOSAHHOI'O MAar"HurTra Ha paMKy C TOKOM.
HccnenoBanue  sSBIEHUS  DJIEKTPOMATHUTHOM
WHIYKLIUA

KOJIEBAHM 1 BOJIHBI




5.1

##Par#MEX AHUYECKUE 1 OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

KoneobarensHas cUCTEMA. CBoOogubIe
KoJIeOaHus. I"apmonnueckue KoJIeOaHusl.
[lepuon, yactoTa, aMIIuTyAa U ¢asza KojaeOaHHi

5.1.2

[IpyxuHHBIIA MasITHUK. MaremaTuyeckui
MasiTHUK

5.1.3

YpaBHeHHe rapMOHUYECKUX KoJIeOaHUH.
Kunematnyeckoen JUHAMHYECKOE OIHUCAHHE
K0JIe0aTeNbHOIO IBUKEHUS

5.14

IIpeBpamieHue 53HEpruM IpU TAPMOHUYECKHUX
Konebanuax. CBA3p aMIUTUTYABI KoJeOaHUi
MCXO/IHOM BEIMYMHBI C aMIUTUTYIaMH KoJieOaHMi
€€ CKOPOCTH B YCKOPEHUS

5.1.5

KonebarenbHblii KOHTYP. CBobonHbIe
AJIGKTPOMArHUTHBIE KOJIEOAaHUS B UACATHHOM
Koe0aTeIbHOM KOHType. AHAJNOTHS MEeXIy
MEXaHUYECKUMU U AIIEKTPOMArHUTHBIMH
konebanusmMu. @opmyna TomcoHa

5.1.6

3aKOH COXpaHEHUS DSHEPTUH B HUIACATHHOM
KoJe0aTeIbHOM KOHTYpE

5.1.7

BoiHykaeHHbIE ~ MEXaHMYeCKHe  KojeOaHusl.
Pe3onanc. Pe3onancHas kpuBas. BeiHyXIeHHbIE
ANEKTPOMAarHUTHbIE KOJeOaHusl.

5.1.8

[TepemenHbIit TOK. CunyconganbHbIN
MEPEMEHHBIN TOK.

5.19

MomHOCTh MEPEMEHHOT0 TOKA. AMIUTUTYIHOE U
JECUCTBYIOLLIEE  3HAYEHUE CUJIbl TOKAa U
HaIpsHKEHUS

5.1.10

Tpanchopmarop. IlpousBojacTtBo, mnepemada u
notpelieHne ANEKTPUUECKOMN SHEPTUH.
DKOJIOTHYECKUE PHUCKH TMPU  MNPOU3BOJICTBE
JIEKTPUYECKON DHEPIHUH. Kynbrypa
WCIIOIb30BaHUS AJIEKTPOIHEPTUU B
IOBCEIHEBHOMN KU3HU

5.1.11

Texuuueckue yCTpOHCTBa: ceiicmorpad,
ANIEKTPUYECKUI 3BOHOK, IMHUU JJIEKTpoIepeaayd

5.1.12

[IpakTnueckue paboTHI. UccnenoBanue
3aBHCHMOCTH IEpHOJia MallbIX KoJiebaHui Tpy3a
HAa HHUTU OT JJIMHBI HUTH MU MAacchl Tpy3a.
UccnepoBanue mnepeMeHHOTO TOKa B LIEMH W3
IIOCJICA0OBATCIILHO COG,Z[I/IHéHHBIX KOHACHCATOpa,
KaTYyLIKA U pe3UCcTOopa




5.2

#iHPari#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

Mexannueckue BOJIHBI, YCIIOBHS
pacrpoCcTpaHEeHHUS. IIepuon. Ckopoctb
pacrpocTpaHeHus U JuiMHa BOdHBI. [lonepeunsie
Y NPOJOJIbHBIE BOJHBI

52.2

###Par###  Uurepdepenius u  audpakus
MEXaHUYECKUX BOJIH

523

3Byk. CkopocTh 3ByKa. ['pOMKOCTH 3ByKa.
BricoTa Tona. TemOp 3Byka

524

DNEKTPOMarHUTHHIE BOJIHBI. Y CJIOBUS U3IIy4ECHHUS
3JIEKTPOMAarHUTHBIX BOJIH. B3aumHas
opueHrauuss BektopoB E, B wum v B
AJIEKTPOMAarHUTHOW BOJIHE B BAKYyyMe

525

CBolicTBa JIEKTPOMAarHUTHBIX BOJIH: OTPAKEHUE,
npejoMIIeHHe, — MoNsdpHu3alus,  JuQpakius,
uHTepdepeHys. CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH

5.2.6

[IIxana >J€KTpOMarHUTHHIX BOJIH. [IpuMeHeHue
QJICKTPOMArHUTHBIX BOJIH B TCXHUKC U 6BITy

5.2.7

[IpuHUMIIBL  paguoOCBsA3M U TEJICBUIACHUS.
Paaunonokanus. D1eKTpOMarHuTHOE 3arpsi3HEHUE
OKpY>KaloIleu cpeibl

5.2.8

Texnuyeckue YCTPOMCTBA: MY3BIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3BYKOBAs IHAarHOCTUKA B
TEXHUKE M MEIULUHE, Paxap, paguolnpUEMHHUK,
TeneBu30p, anteHHa, Tenedon, CBU-meup

53

#i#HParfi##OII TUKA

5.3.1

[IpsamonuHeliHOE pacnpoCTpaHEHUWE CBETa B
oaHOpoaHOM cpene. JIyu cBeta

532

OtpaxkeHne cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenue n3o0paxeHU# B IIIOCKOM 3epKaje

533

[Ipenomnienne cBeTa. 3akOHBI MPEIOMIICHUS
cBeTa. AOCOIOTHBIN MOKa3aTeNb MPETOMICHUS

534

[Tonnoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIN
YTOJI [TOJIHOTO BHYTPEHHETO OTPasKEHUs

535

Hucnepcusi cBera. CloXHBIH cocTaB 0enoro
ceeta. LlBer

53.6

CoOuparomye 1 paccenBarolie JUH3bl. TOHKas
nuH3a. POKyCHOE pacCTOSIHUE U ONITUYECKAs CUJIa
ToHKOM JmH3bL. IlocTpoeHune wuzo0OpaxkeHuil B
COOMpalOmMX M  pacCeMBAIONIMX  JIMH3AX.




@opMyJia TOHKOH JIUH3BL. Y BEJIMUYEHUE, 1aBAEMOE
JIUH301

5.3.7

IIpenensl  IPUMEHUMOCTH  T'€OMETPUYECKOMN
ONTUKH

5.3.8

HNuTtepdepennius CBeTa. Korepenrtnsie
WCTOYHUKHU. Y CIIOBUS HAOMIOACHHUSI MAaKCUMYMOB
U MUHUMYMOB B MHTE€pP(EPEHLIHOHHOW KapTHUHE
OT ABYX CI/IH(baBHBIX KOTCPCHTHBIX HCTOYHHUKOB

539

Hudpakuus cBera. JudpakmuonHas pemérka.
YcnoBue HaOMOJCHHUS TJIABHBIX MaKCUMYMOB
NpH TAJACHUU MOHOXPOMAaTHYECKOTO CBETa Ha
T (PaKIMOHHYIO PEIIETKY

5.3.10

[Tonspuzanus cBera

5.3.11

TexHudyeckue  ycTpoWcTBa:  OYKH,  JIyIa,
¢doroanmnapar, IIPOCKIIMOHHBIN anrmnapar,
MHUKDPOCKOII, TEJECKOIl, BOJOKOHHAsl OITHKA,
T(paKkIuOHHAS PEIIETKA, MOJIIPOUI

5.3.12

[TpakTrueckue pabothl. Mi3MepeHne mokazarens
MPEJIOMIIEHUS. Uccnenosanue CBOKCTB
M300paXeHUil B JIMH3aX. Habmonenue
JUCTIEPCUU CBETa

DJIEMEHTHI CIIELIMAJIbBHOM TEOPMU OTHOCUTEJIBHOCTH

6.1

I'panuis IIPUMEHUMOCTH KJIACCUYECKOU
MEXaHHKH. [TocTynaTsr TEOPUH
OTHOCHUTEIILHOCTH: HMHBAPUAHTHOCTH  MOJYJIA
CKOPOCTM  CBe€Ta B  BaKyyMmMe, TPHUHIIHI
OTHOCHUTEIBHOCTH DUHIITEHHA

6.2

OTHOCHUTEILHOCTD OJIHOBPEMEHHOCTH.
3amenJieHne BpeMEHH M COKpaIeHNE JJTHHBI

6.3

DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIBI

6.4

CBsa3p Macchl C DJHEpPrUed W HUMIYJIbCOM
CBOOOJTHOM YaCTHIIBI. DHEPTHS TTOKOSI CBOOOTHOM
YaCTULIBI

KBAHTOBAA ®U3MKA

7.1

#H#Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

@®ortonbl. dDopmyna Ilnanka cBs3u dHEpruu
(hoTOHA C €ro 4acTOTOW. DHEPTrus M UMITYIIbC
¢dboTtona

7.1.2

OtkpeiTie u  wuccaenoBanue  (otorddexra.
OmnpiTel A.I'. Cronerosa. 3akons! GpoToddppexra




7.1.3

VYpaBuenue DifHmreliHa a8 Gorodpdekra.
«Kpacnas rpanuma» ¢potodaddekxra

7.1.4

Hasnenue ceeta. Onbitel [1.H. Jlebenena

7.1.5

XHUMHYECKOe IeHCTBUE CBETA

7.1.6

Texnuyeckue YCTPOMCTBA: ¢doTro3aeMeHT,
dboTonaTuuk, conmHeyHast baTapesi, CBETO IO

7.2

CTPOEHHME ATOMA

7.2.1

Mopnens aroma Tomcona. OneiTel Pesepdopaa
10 UCCIIEIOBAHUIO CTPOCHHUS aTOMA.
[InanerapHast MoJieIb aToMa

7.2.2

Iloctynmarel bopa. M3nyueHue u moriyonieHue
(OTOHOB TpH MEpexoJie aToMa C OJTHOTO YPOBHS
SHepruM Ha Japyroi. Buael cnexktpoB. Crnektp
YPOBHEM 3HEPrUU aTomMa BOJOPOJa

7.2.3

BosiHoBBIE cBOlicTBa yacTull. Bosubl ne bpors.
KopnyckynsipHo-BoIHOBOM Iyallu3M.
Jludpakius 37eKTPOHOB Ha KpHUCTAIIIaX

7.2.4

CroHTaHHOE€ ¥ BBIHYXKICHHOE H3JIy4YCHHE.
YcTpoiicTBO U IPUHITUTT PAOOTHI Jlazepa

7.2.5

TexHuyeckue  yCTpOWCTBA: CIEKTPaJIbHBIN
aHanu3  (CIEKTPOCKOIT), Jia3ep, KBAaHTOBBIM
KOMIIBIOTED

7.2.6

[IpakTnueckue paboTHL. Habmonenue
JINHENYAaTOr O CIIEKTpa

7.3

ATOMHOE APO

7.3.1

Meronsl HaOIr01eHUS U perucTpanuu
3JIEMEHTAPHBIX YaCTHII

7.3.2

OTtkpbITHE PpaIrOaKTUBHOCTH. OnEBITH
Pesepdopna  mo OTIPEICIICHUIO cocraBa
paanoakTuBHOTO M3nmydeHus. CBoiicTBa anbda-,
OcTa-, raMma-u3JIy4eHHsl. Bausitnue
PaIMOAKTUBHOCTH Ha )KUBBIC OPTaHU3MBbI

7.3.3

OtkpbiTHE TpoTOHA M HeWTpoHa. HykinoHHas
mojenb saapa [eiizenOepra — VBanenko. 3apsin
anpa. MaccoBoe uucino sapa. M3oromnst

7.3.4

Anbda-pacnag. DJIEKTPOHHBIA M TO3UTPOHHBIN
Oeta-pacnaj. 'amma-uznydenue. 3aKkoH
PaAMOaKTUBHOIO pacnaja

7.3.5

DHeprus CBsI3W HYKJIOHOB B A/Ip€. SIIepHbIE CUITBI.
JledekT macchl smpa

7.3.6

SAnepHsle peakuuu. JleneHue U CUHTE3 sAep




7.3.7

Anepubii  peaktop. TepMmMosiAepHBI  CUHTES.
[TpoGaeMbl 1 TEPCTIEKTUBHI SIEPHOM SHEPTETUKH.
DKOJIOTUYECKHUE ACTIEKTHI AJIEPHON SHEPTEeTUKHU

7.3.8

OnemeHTapHble YacTUIbl. OTKPHITHE O3UTPOHA.
OyHIaMEHTAIbHBIE B3aUMOJACHCTBUS

7.3.9

TexHuYecKkue yCTpOMCTBA: ITO3UMETpP, Kamepa
BuiibcoHa, simepHbIi peakTop, aToMHast bomba

7.3.10

[Ipaktrueckue pabotel. lMccrnemoBanue TpPEeKOB
gacTHIl (110 TOTOBBIM (hoToTpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nHoro neba. Co3Be3aus, sipkue 3BE3/bI,
IUTAHETHI, UX BUIUMOE IBHIKCHHE

8.2

Conneunas cucrema. IlnaHeTs! 3eMHOM TpyIIIBIL.
IInaHeThI-TUraHThl U UX CIYTHUKH, KapJIUKOBBIE
m1a"eTsl. Mansle Tena CONHEYHON CUCTEMBI

8.3

Connne, ¢dorochepa u armochepa. ComHeqHas
AKTUBHOCTH

8.4

Uctounuk sueprun CosiHia v 3BE311

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETHUMOCTD, panuyc, TeMIIEpaTypa, 1504
B3aUMOCBs3b. J{narpamMma «CreKTpaabHbIN KJIacc
— CBETHUMOCTD. 3BE3 bl TJIaBHOU
MOCJIEI0BATEIbHOCTU. 3aBUCHUMOCTh «Macca —
CBETUMOCTb» TUISE 3BE31 TJIaBHOM
MOCJIeI0BATEbHOCTH

8.6

HH##Par##HBayTpeHHee CTpOCHUE 3BE3 .
CoBpemeHHbIE MIpeICTaBICHUS 0
npoucxoxaeHuu u sBoounu CosHLa U 3BE3L.
OTanel )KU3HU 3BE3

8.7

Mneunslii [1yts — Hama [Nanaktuka. CnupanbHas
ctpyktypa [anaktuku, pacmpeneneHue 3BE3,
raza u neutd. Ilonoxxenue u asrxenue CoiHIA B
l"amakTuke. [Tnockas u chepuueckas
MHOJICUCTEMEBI | allTaKTUKH

8.8

Tunsl ramakTtuk. PanuoranakTMku M KBas3apbl.
YEpHble ABIPHI B s/Ipax rajJakTHK

8.9

Bcenennas. Pacmmpenne BceenenHoil. 3akoH
Xab0ma. Pasberanue ramaktuk. Bospact wu
paguyc Bceenennoii, teopuss bonpmoro B3pbiBa.
Mogens «ropsiueii Bcenennoit». PenukToBoe
U3JIy4eHue




8.10

MacurradHas
MerTtaranakTuka.
aCTPOHOMUU

CTPYKTypa
Hepeménnnie

Bcenennoii.
POOIEMBI




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon
NpoBepsieMoro
TpeOoOBaHUSA

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM pe3yJIbTaTaM
0CBOEHHSI OCHOBHOI 00pa30BaTe/ILHOI MPOrpPaMMbl CpeIHero
001ero oopazoBaHus

ChopMupoBaHHOCTH YMEHHUH pacro3HaBaTh (DU3UYECKHE SIBICHUS

(portecchl) U OOBSICHATH UX HA OCHOBE M3YYEHHBIX 3aKOHOB

BHaI[eHI/Ie OCHOBOIIOJararommuMmn (1)I/I3I/I‘IGCKI/IMI/I INOHATUAMHU H

BEJIMYMHAMU, XapaKTEPU3YIOIUMHU (PU3NUECKUE TPOIIECCHI

ChopMHpPOBAaHHOCT, YMEHHWH NPUMEHSTh 3aKOHBI KJIACCHYECKOM
MEXaHUKH,  MOJEKYISIpHOW  (U3MKM U TEPMOJUHAMHKH,
SJICKTPOANHAMUKH, KBaHTOBOU (1)I/I3I/IKI/I IJIs1 aHaJIn3a U O6’b$ICHeHI/I$I
SIBJICHUM MHUKPOMMPA, MAKPOMHpA U MEramupa, pa3jindarb yCIOBUS
(rpaHuIIbl, 00JACTH) TPUMEHUMOCTH (PU3NUECKHUX 3aKOHOB, IOHUMATh
BceoOUMii xapakrep GpyHAaMEHTaIbHBIX 3aKOHOB U OTPAHUYEHHOCTh
HCIIOJIb30BAHUA YaCTHBIX 3dKOHOB; aHAJIU3UPOBATH @mnqecxﬂe
MPOIECCH, WCIONB3ysl OCHOBHBIE  TOJOXEHUS, 3aKOHBI U

3aKOHOMEPHOCTHU

ChopMupoBaHHOCTh YMEHHS pa3ianyaTh YCIOBUS HPUMEHHMMOCTHU

Moenel GU3NIECKUX TN U MPOIECCOB (SIBICHH )

ChopMHUpPOBAaHHOCTh, YMEHHUS peliaTh pacdy€THHIE 3aJadyd C SIBHO
3aJIaHHOW W HESBHO 3aJaHHOW (M3UYECKON MOJCIIbIO: HA OCHOBAHUH
aHaJM3a YCIIOBUS BHIOWpATh (U3MUYECKHE MOJIEIH, OTBEYAIOIIUE
TpeOOBaHUSAM 3a/1a4u, MIPUMEHSTD bopmybl, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTYJaThl  (PU3MUYECKHX TEOpUH  TIPH
WCIIOJIb30BAaHUM  MAaTeMaTHMYeCKMX METOJOB peIIeHUs 3ajad,
MpPOBOJUTH pacu€Tbl Ha OCHOBAaHMUM UMEIOIIUXCA  JaHHBIX,
aQHAJIM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METOMbI PELICHUS C

y4€TOM TMOITYYEHHBIX Pe3yJIbTaTOB

Pemate kauecTBeHHbIE 33a4M, TPEOYIOIINE IPUMEHEHUS 3HAHUH U3
pa3HBIX pa3/eloB IIKOJBHOIO Kypca (U3MKH, a TaKKe MHTETrPaLuu
3HAaHMW W3 JPYI'HMX IPEAMETOB €CTECTBEHHOHAYYHOIO IIMKJa:
BBICTPAMBATh JIOTMYECKYIO LIENOYKY pacCyXICHHM C ONOpOH Ha

HN3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘IGCKI/I€ SABJICHUA




BJ'IaI[eHI/Ie OCHOBHBIMH METOJaMHU HAay4YHOTO IIO3HAHMHA,
HCIIOJIb3YCMbIMH B (bmm(e: MNpoOBOAWUTL HPSAMBIC U KOCBCHHLIC
U3MepeHusT (PU3UYECKUX BEIIMYWH, BBHIOMpPAsl ONTHMAIBHBIA CIIOCOO
U3MEPEHUS U MCIIOJIB3YsI U3BECTHBIE METOIBI OIICHKH MOTPEITHOCTEH
U3MEpPEHUI, TPOBOAUTH HMCCIEOBAHUE 3aBUCUMOCTEH (DHU3HUECKUX
BCIIMYMH C HCIOJB30BAHUCM MPAMBIX HBMGPGHHﬁ, OGBHCHHTB
MIOJTyYCHHBIC PE3YyJIbTAThI, UCTIOIB3Ys (DU3HMUYECKHE TEOPHH, 3aKOHBI U
TIOHSATHS, U JIENaTh BBIBOJIBI; COOIOIATH MpaBmiia 0€30acHOTO TPyaa
IPY IPOBEICHUH UCCIIEIOBAaHUN B paMKaX y4eOHOTr0 KCIIEpPUMEHTA U
y4eOHO-UCCIIeIOBATENILCKONH  IEATEIbHOCTH C  HCIOJB30BaHUEM
MU(PPOBBIX  WU3MEPUTENBHBIX  YCTPOHCTB W JIaOOpaTOPHOTO

00opyIoBaHus

ChopMHUpOBAaHHOCT, YMEHUW  aHaJU3UpPOBATh U  OICHUBATH
MOCJIEICTBHSL  OBITOBOM W MPOW3BOJCTBEHHOW  JEATEIHLHOCTH
YeNoBeKa, CBS3aHHOM € (U3MYECKUMHU IPOILECCaMH, C TO3UIHHA
9KOJIOTUYECKOW OE30MacHOCTH; TMPEJCTAaBICHUNH O pPaIMOHAILHOM
NPUPOAOINOIB30BAHUM, a TaKK€ pPa3yMHOM  HCIOJb30BAaHUHU
JOCTMKCHUN HAyKW W TEXHOJOTMHA I JaJbHEWILIEro pa3BUTHUS

4eJI0BEUYECKOro 00IIeCTBa

OBnageHue pa3IMYHBIME criocobamMu paboTel ¢  uHbOpMaImen
(U3NUECKOT0 COAEPIKAaHUS C  HCIOJB30BAaHMEM COBPEMEHHBIX
MH(QOPMAIIMOHHBIX TEXHOJIOTHH; pPa3BUTHE YMEHHUH KPHUTHYECKOTO

aHaJIM3a U OIICHKHU JOCTOBEPHOCTHU MoJydyaeMoil nHpopmanuu

10

ChopMHpPOBAaHHOCT, YMEHHH TPUMEHATH  OCHOBOIIOJIATAIOIINE
ACTPOHOMHUYECKHME TOHSATHS, TEOPUM W 3aKOHBl [JIs aHaiuu3a |
00BsicHEeHUST (PU3HUECKUX TPOIIECCOB, MPOUCXOAIINX Ha 3BE3AAX, B
3BE3JHBIX CHCTEMAX, B MEXIAJIAKTUUYECKON CpeAe; JABUIKECHUS

HeOECHBIX TeJI, YBOJIIOLIMY 3BE31 1 BeenenHoi




INIEPEYEHDb 2JIEMEHTOB COIEPKAHUSA, ITIPOBEPAEMbBIX HA EI'D
11O ®PU3UKE

Kon
pasaeaa/ Kog siemenTa IIpoBepsieMblIH 3 IeMeHT COTep:RaAHAA
TeMblI
1 MEXAHHUKA
1.1 KHMHEMATHEKA

Mexarmeckoe ABHCHHE. OTHOCHTEIBHOCTE MCXaHHYICCROIO

ABHCHHA. Cucrema orcuéra

MarepranbHas TOUKA.

TpacKTOPHE

E& paumyc-BeKkrop:

Flr)=(x(r) ylr)z(r)),

TpaeKTops,
O -
nepeMelIeHie: .
112 peveeRRE / >
AF=7(ty)—1(t) =1, -1 = &
=(Ax,Av. Az),
Iy Tb.

CrioxeHIle IlepeMele Il

N, = O, + I,

CKROPOCTE MaTEPHATBHOH TOUKH:
Ar

> =7'=(v..v .0, ).

D=

At—s0

Ax ,
v, =— =X,', aHAIOTHYHO v, =y,, U.=Z,.
1.1.3 At |, ., :

CrnoxeHHe CKOpocTell: o, =0, + 0, -

BrranciaeHne NIEPEMEINCHHA H IIYTH )rlETI'EpHaJ'IbHOf‘I TOYEKH IIPH

IpAMOTHHEHHOM JBIKEHHH BOb OCH X 10 TPadHKy 3aBHCHMOCTH ux(t)

o . _Av -,
‘VeKopeHIle MaTepHaIbHOIT TOUKIL: a = ~ =u'=(a,.a,.a_).
flosse e

1.14 Au . _
a=—= =(v, )., aHanorm4Ho a, = (v, ), a.=(v.)"

Ar—0

PapnoMepHOE NPAMOMHHEHHOE IBIDKCHHS:
1.1.5 x(t) = xqg + vyt
V(1) — vox = comnst




PapHOYCKOpEHHOE NPAMOTHHEHHOS ABHKEHHE!

a,
x(t)=x,+u, 1+ =

v (t)=uv, +at

a, = const
1.1.6 :
U.':'x - L".{:L = "'}ﬁx ['T: - '1‘-'_ ]
v +U,
IIpH IBIDKEHINI B OJTHOM HAalPaBIeHHH IyTh S = 2
Crobognoe magenne. YoKopeHHe CEODOIHOIO NaIeHHA.
Hemxenne Tena, OPOIMEHHOrO OO VITIOM O K TOPH20HTY:
[.v(.f) =x; tU,f =3 +U,cosa-t
117 2 R
g . T
} V(@) =y, +Upt +=— =y, + Yysina -1 %

[“; (t)=vy,, =y,cosu
]_ v, ()=vy, + gt =y,sina— g

[31 =0
| g, =—g=const




Kpueominefinos gemsemne. [[BITHeHIe MaTepHATLEON TOTKH IO

OKPVEHOCTH.
VYropad u IHHERHAT CKOPOCTE TOUKH: V = @R .
27
118 [IpH paBHOMEPHOM ABHAECHHH TOYKH TI0 OKPYEHOCTH o = T = 2o
1-'2 7
[JeHTpOCTPEMHTENEHOE VCKOPEHHE TOUKH. dpe = 7 =w R . IlomHoe
VCKOPEHHE MaTepHATEHOH TOTKH
119 Teépaoe Teno. [locTymarensHOE H BEpaIlATENBHOE ABHKEHHE TEEPAOTO
o Teda
12 JHAMHKA
191 Hueprmansueie cucteMsl oTcaéra. [leperni zaxod Herotoma. [IpmmEimmn
o OTHOCHTeNLHocTH [ amanes
s
122 Macca tena. [InotHoCTE BemecTa: p = 7
1.2.3 Crna. ITpernen cynmepnozHuEs ¢ Foapogeiers = F1 T F2 T
124 Bropo# zakon Herorona: qna marepuanesoii Touaxu & HCO F'.1 = maj;
o AF =FAt npr F = const
_—® -
F, Fy
125
Tpernii 3axon HeroroHa ama MartepHansHers To9ek: Fl = ZFy
3aK0H BCEMHPHOTO TATOTEHHA CHIBI TIPHTSKEHHA MEELY TOTETHBIME
L)
MaccaMH paeHE F = & =
126 Cuma toxect. [entp TomecTH Tena. JaBHCHMOCTE CHIEI TAEECTH OT
GMm
EBICOTEL h HaT NOBEPXHOCTEIO IWIAHETEL PATHYCOM RG: mg=——
R+ i)
1.2.7 Cra yopyrocta. Jaxon ['vea: Fy = —fx
Crna tpenns. Cyxoe tpenne.
128 Cria Tpenns ckonbseHns: Fop = ulV .
o Cra Tpenns noxos: Fo, = ulV .
Koaddmment tperna
F
129 Hapnenne: p = f_
_ - ]
13 CTATHEA
,"".’ﬂ- .-r"-; ‘.I'
lr" —"'\.'\; /.r
e -
131
MoMeHT CHTBI OTHOCHTETRHO OCH BPAITEHHT
M| = FL rze 1 — mreso cret F OTHOCHTEMBHO OCH, TIPOXOIAITeH Jepes
Toury O DepneHIHEVIIPHO PHCYHEY
ITentp mace terna. [eHTp Mace CHCTEMBI MaTEPHATBHBLE TOTEK:
. mMiFL gt
Frpg = — ———
132 my eyt
B ommopogsoM none TxecTH (F = const) HEHTP Mace Tela CORNAfacT ¢
€70 [EHTPOM THKECTH
Ycaoena paeHORecHs TEEpaoro Texa e HCO:
(M, +M,+...=0
133 12.#
F+F+..=0
1.3.4 | 3axon [Tackana
135 | Jaepnenwe & wuaroctH, noxkoameiics B UCO: p =pg + pgh
JaxoH Apxmvena: F. Apx = S
1.3.6 | ecom Temo B xmakocTs mokoarc B MCO, 10 Fay, = pelonecs

YeIoBHe MIIARAHHA TET




1.4

3AKOHBI COXPAHEHHA B MEXAHWKE

141 | MMovase MaTepHATEHOH TOUKH: F = miV
142 | MMmvase cucTeMel Ten: F=p] + 1 +
34KOH M3MEHEHHA H COXPAHEHHAT HMITVIBCA
8 FICO A7 =A@ + 2 + ) = FlanemudMt + FronemaAt + ..
143 | eUCO . ecm AF = A(B} + 55 + ..) = 0. el Flomems + Fosmoms + .. =
PeaktrEHOE AEIDECHHE
F
“(
Ar X
144

Pabora ciiel Ha MaIOM TIepeMEIIeHHH:

A= 'F|-|.’u"| -cos =F, - Ax

b

MomHocTE cHIRL

145 eCIH 3a BpeMa Af padoTa CHIBI H3MEHASTCH Ha , TO MOIOHOCTE CHIIBL
AA
P=— =F-v-cosa
At Ar—0
- N mve pr
Kunetnaeckas 3HepTHA MATEPHATBHON TOUKH: K, = - =5=
2 2m
146 JaKOH H3MEHEHHA KHHETHICCKOH SHEPTHH CHCTEMBL MATEPHAIBHBIK
rouer: e HCOAE  =A +A +
EMH 1 2
[ToTemmianeHas sHEPTHT:
JUTA MOTEHITHATGHER CHT A17 = Elngresm — Emovesn— = Aporem -
[MoTemmansHag SHEPTHA MATEPHATLHOH TOTIKH B OOHOPOIHOM TIOIe
1.4.7 ToEecTH: E, = mgh
- Limoresn T
[MorerumansHas sHeprHa yIPYTO AeOpPMEPOEAHHOTO TEA:
b
.-
-Euarm - T
3aKOH H3MEHEHHA H COXPAHSHHT MEXAHNTECKOH SHeprHN:
Eyex = B + Enn'rem:-
148 B IIC O a’J—‘lEMex = Ancex HEMOTEHI. CHs

B IICO .f'J_‘lEMex = 0.. SCIII Am:g;; EeMOTEHD. CHI O




L5

MEXAHWYECKIHE KOJIEBAHHA H BOJTHEI

[apMoEMYecKHe KOMEDAHMA MATEPHAIBHOH TOUKH. AMIUTHTYIA H hasa
romebanni. KumeMaTHaeckoe onHcanme:

() = Asin( @t +9,).

() =x,

a(=(v), = -o’x(f) = a, +o'x=0.
TOe ¥ - CMEIMEHHE H3 PARHOBRSCHA.

Junanirieckoe OMHMCAHME. May = —kx, TOe k= me . IT0 3HATHT, ITO
Fo=—kx.

151 JHepreTHYeCKOE  ONMCAHHE (23aK0H  COXPAHEHHA  MEeXaHHYeCKOH
IHEPTHH):
2 I 2 2 k 2
E l — ”ﬁ = _-1 = const
2 2 2 2
CefAzp aAMIUIHTVIE! EKOTeOAHMH CMEIIEHHA MalepHATBEHOH TOYKH
€ AMILTHTYIAMHE KOTeOaHHil €& CKOPOCTH H YCKOPEHHA:
S
Upwe =M. @ =04
[Teprox u gacToTa KoneOaHNH:
)
2r 1
T = =
i3] v
[Meproa MATEX CBODOIHEIX KOTEDAHH MATEMATHIECKOTO MATTHHEA®
i
T =2 T [—
152 -
g

ITeproa cEODOTHEIX KOTEDAHHI IPYEHNHHOTO MAATHHEA:

1
I =2 |—

k




153

Bremmy#aennsie konebanna. Pezonanc. Pesonancuas kpusas

154

[Tonepeunsle H mpomomeHEle BONHEL CHOPOCTE PACTIPOCTPAHEHHA H

]
mTeHa pomHel: A = vl = -
N

Hurepdepenmia 1 qudparams soms

135

3evk. CKOpOCTE 2EVEa

3%

MOJIEKYIIAPHA A ©H3HKA. TEPMOIMHAMIIKA

[
—

MOJEKYIIAPHA S ©H3HKA

3

11

Mogenn CcTpoeHHA TA30B, AHAKOCTER M TBEpORX Teln llycrs
TEPMOOHHAMHIECKAY CHCTEMA (Temo) CoOCTOMT H: N  OIHHAKOERIX
N M
MOTeEyI. ToIa KOMHIecTEQ BEMIEeCTEA V = ¥
ANy Fo
roe Ny — =mcoo Aporagpo, m — Macca CHCTEMEI (Tena), 4 — MOIIpHas

MACCa BEIIECTEA

b2

Tennoeoe ABICEHCHHE ATOMOE H MOISKYI EEMECTEA

b

BzamvoneiicTEHE 9acTHIT BEIIECTEA

b

Huddysua. bpoyHoeckoe grmxenne

ol Bl ol B
W) SNy P O

b

Mozear saeassHeTO raza B MET

[

16

CeAsp MexOy [JaBIeHHeM H cpegHeH KHHeTHYIeckoH sHepraei
MOCTYIATEIEHOTO TEILIOEOTO JBIGHEHHA MOISKYI HISaTbHOIC rasa

{ocuoenoe ypaemerne MKT):

(mep*) 2 —
n| ——|=in-¢g,

1 —
p=-mav’ =
E v 2 3

a3

[FER ]

N
roe lflfl{| — MAcca OTHOH MOIEEVIEL 17 = I_" - KOHITEHTPAITHA MOTIERVIT

AbcomoTrmas Temneparypa: T =1 +273K

[

1.8

Cepa3p  TeMmeparypel Traza €O CpegHeH KHHETHYIeCcKOH SHepruel

MOCTVIATSIEHOID TEINTOBOTD JEHDECHEA €T0 MOMICENI.

=™ |kt
: II 3] 3

{
\ - g -

[

19

Vpaesenne p = nkT

2.1.10

MD.Z[E.'.[B HOSaIEHEOID I'azd B TEPMOIHHAMHEE.
 VpaBrerre Merze1eesa — Kanefipona
| BeipaskeHHe /114 BHYTPe HEeH SHeprHH
Vpapmemie Mengeneera — KnaneilpoHa (mpiMeHIMEIE (QopMED
3AMIICII):
m b pRT _

pV =—RT =vRT = NkT,
K n

BripaxeHile U4 BHYTpeHHell SHeprii oMHOATOMHOTO ILISaTBHOTO

rasa l_l'[pIIME‘HII'MLIE q}ﬂpElLT JAITICH ).

3

=
2

RT =3 NkT =3 ™ RT =ve 7= 3 pr

2 2

U=




211

JakoH ,I[a:mona A0A JABJICHHA CMECH PazpeECcHHBIX I'az0E.

P=prTprT...

2112

Hzonpolieccsl B paspes#eHHOM T43€ ¢ MOCTOAHHBIM THCIOM MOIEKYI N
(C IOCTOAHHEIM KOMHIECTEOM BEINECTEA V)
HzoTepMa (1 = const): pV = const |
msoxopa (V = const): P const
H300apa (p = const): T = comst.
I padu=ecroe npencragneHse Hzonporeccor Ha pv-, p1- u VI-
IHATPAMMAX.
¥
OoneTHHEHHEIR TA30BEIT 3AK0H: T = const

AT MOCTOAHHOTD KOMHYECTES ECINSCTEA V.

2113

Hacrimenssle ® HeHAChINEHHEIE mapel. KagecTeeHHAS 3aEHCHMOCTE
IMIOTHOCTH H JaBIEHHA HACBEINEHHOTO IIapa OT TEMIISPATVPEI, HX
HE3ABHCHMOCTE 0T 00BEMA HACHIIEHHOIO IIapa

2114

BJE:IEHOCTB BO3OYVXA.
pnapz(r} — ﬁnap\a(r)
pmhm[apa{r) )gna.cm:l:r[apa(r)

OTHOCHTETEHAA BEIAKHOCTE: ¢ =

2115

Hanmenenne ArpETaTHERX COCTOAHHH EEIIECTEA: HCTapeHHE

H KOHISHCAITHA, KHISHHE FHIKOCTH

2116

Hanenenne ArpeTraTHERX COCTOAHHH BEMIECTEA: ILTAETICHHE
H KPHCTANLTHIAITHA

2117

[Tpeobpazopamue sHeprHH & Ha20EbX IEpEXomax

TEPMOJHHAMIIKA

Tennoeoe papHOEECHE H TEMIIEpaTypa

BuyTpennas sueprus

Temnonepenasa kak cnocod H3MeHEHHA EHVIPEHHEH 3HEPTHE
0e3 COBepIICHHA padoThl. KoHESKITHA, TeTONPOEOIHOCTE, HATVICHHE

KomagecTeo TEmIOTEL

Vaenenas TemnoéMeoCcTs Bemectea o O = emAT

Vinenenad Temnota napooopazoeanng L 0 = Lm.
ViensHas Termota miagnennd ;o O = Am.

YaeneHas TemnoTa cropanmda TomwtEea - O = gm

SnemenTapHas pabora B TepyoguHEamuke. 4 = pATF

Brramcnenne padoTe! o rpadiey mpollecca Ha pV-JHarpane




227

Tleperrnt 3akon TepuoarHaMuEH: Oy = Al +Ap = (U - L) +4p
Ammadara: 013 =0 = Ap =, - U)=AUp

228

Bropoii sakoH TepmogaHaMukH. HeoOpaTHnEele nponecchl

229

MMprsupne: aefictena Tertossix Mamms, KT

A _ Qo 1Oucl _ | [Ouc
Conep o - 4 -

'r'|=

2210

Makcmvameroe 3paverne KITJ. Iaxa Kapro:

ﬁ:pnﬂ

Ty Ty

2211

Vpasrenne Temnosoro oatanca: ) + O+ 0; +... =0

SNIEKTPOIHHAMHEKA

31

EKTPHUYECKOE ITIOJIE

DmexTpH3aHA TeT H e€ NPOABTeHHA. JNeKTPHYeCKHIT 3apal.
Jea BH7a 3apana. DIeMeHTapHEIH 3MeKTPHYECKHIT 3apa.
3akoH cOXpaHeHHS TEKTPHIECKOTO 3apAIa

312

Baanmopeficrene 3apagos. Toweursle sapaasl. 3akoH Kynona:
B OJHOPOTHOM BEMIECTBE C AHAIEKTPHIECKOH NPOHHIIAEMOCTEIO &

F =k|"?1|‘ |fl':|= 1 ol ||

=

&r- 47:550 r

3.13

OnexTprueckoe noie. Ero geficTeHe Ha 3TeKTPHYECKHE 3apAsl

F
Grposmai

Hanpaa&nHocTs 3IeKTPHYECKOTO TIOA: E=
IToae Touessoro sapaaa: E, =k£ i

=

ogHOopoaHoe note: E = const.
Kaprass! aHsEA HANPAKXEHHOCTH 3THX MoTei

[ToTeHIHATEHOCTE AIEKTPOCTATHIECKOTO MOMA.
PasHOCTE NOTEHIHATOR B HANpAKeHHe: A)7 = g(¢) — @) = —gAd=gqU.
IMoTenmmansHas sHeprus 3apaja B 3TeKTpocTaTHYeckoM noae: I = g¢,




AR i e A 5 SRRt A st St sien 1 e
A=—AW
W
H’OIC’.‘I{L[I'I&:.[ WICKTPOCTATHYS CHOTO [I0/1A! {:5 = —
Ceazn HﬂIIpIrIﬁZEHHOCTH Ioaa H pPasHoCTH OOTEHIHAIOE LI

OIHOPOIHOTO MIekTpocTatadeckoro moma: U =Ed

ITpasmmn CYHEepNOsHIHE NIEKTPHIE CKHX monet:
E=E+E+. . ¢=d1td+..

317

ITpoROAHHKH B 3NeKTPOCTATHIECKOM TIOTE.
VeIOEHE pABHOBECHA 2apAfoE: EHYTPH IpoEogHHKa EX =0 | BHYTpH H

HA NOEEPXHOCTH IPOBOTHHEA @ = const

JusnexTpusxy B 9NEKTPOCTATHYECKOM —Iofde. [[HNIEKTpHYeCKAs

IPOHHITAEMOCTE BEIMECTEA £

- _ q
Konnencarop. 2nekrpoémuocts koHgeHcaropa: C = — .

- e85
3IeKTPOEMEOCTE IUIOCKOTO KoHgeHcaropa: C = =:eCy

d

3.1.10

Hapa.I‘Ie.‘IBHOE COCOMHEHHS KOHOCHCATOPOR!
g=qitq+.. Ui=lh=_, Cn:ap\a:_':_cl T+

ITo CIEI0EAICIRHOS COCIHHEHHE KOEICHCATOPOE!

S N 1 1 1
L=L1—L3...:q1=qg=...:—c =a—a+...

IIoCIT

31.11

u_cu- :
JHeprua 3apTECHHOIO KOHOeHcartopa: W, = -2 4

32

2 2 oC
3AKOHEI ITOCTOSHHOIO TOKA

321

Crnina Toka:

IMoctoassen Tox: [ = const

Jna mocTogsHOro TOKa q = It

322

Ve10BHA CYIIECTEOBAHHA JTEKTPHISCKOTO TOKA.
Hanpmxernwe Un 3[CE

323

Jaxon Ona g yaacTea nems: [ = %




Fid

BTIEKTPH‘TECHOE CONMPOTHEICHHS. 3aBHCHMOCTE COMpPOTHEICHIA

374 ONHOPOTHOTO NPOEOJHHEA OT €0 JIHHEl H CE9eHHA. YOSTLHOE
{
COIpPOTHEIEeHHE BemecTea. R = P
A —
325 Heroanmrs Toka. 3]C HeTouHmka Toka: £ = —— o
2. q
BHyTpeHHEe CONPOTHETSHHE HCTOYHHKA TOKA
3axon Ona g1d monHoH (zaMEHYTOH) snexTpraeckoi nems: E =R + I,
mal = —
otkyaal = o
326 E.r
= R
[TapannensHOE COSTHHEHHE IPOEOIHHKOE:
1 1 1
[=1 +1+ ..U =U,=_, =—+_—+
327 ! 1 Tl 2 - Rn:zpa.z:: -Rl RZ
[TocmemopaTeTEHOE COSIHHEHHE IIPOEOTHHKOE:
U=U+U,+. . L[ =L=__ Rpa=Ri+tR+.
Pabora anexrpugeckoro Toxa: A = [Ut.
378 Saxon Txoyma — Jlemna: 0 = IRt .
) Lo
Ha pesuctope R: Q=A=I"Ri=1Ut= ?r
MomHocTs AMEKTPHTIECKOTO TOKA:
Ad -
P=— = IU
A ly0
Tennoeas MOITHOCTE, ELIASTAEMAT HA PEIHCTOPE:
o UF
P=I'R=—-=IL
329 R




MUDH{OC'TE HCTOYHHEA TOEKA:

‘ﬁ‘-l"'r o
At

| Ar—0

CBOSO:I;!—ILIE HOCHISIH XIEKTPHUCCEHX 32apiAIOoE EB IIPOBOITHHEAX.

Mexammzme IPpOEOIHMOCTH TBép,:U:uIX METANLIOE, PacTEOopOE H

3.2.10 PACILIAEOE EKTPOIHTOR, TAZ0E. TlonympoRoIHMEH.
[MoaynporogHEEOBEIA THOT
33 MATHHWTHOE ITOJIE
Mexanmdeckoe BiauMogeiicTere MarapTob. Marmprmoe mome. Bekrop
MATHHTHOH HEIVEIHNH [IpHHITHD CVOSpPIIO3HIINH MATHHTHBIX MOOTeH:
331 §=§1+§2_...
o JvEpH HEIVENMH MATHHTHOTO NHOTd. KapTHHA JHEMA HEIVEITHH
MATHHTHOIO [IOMIA [IOMOCOEOTO H MOOHOEOOOPATHOIO NOCTOSHHEIX
MATHHTOE
Onwrr 3perena. Marsutsoe nome npoeoguEka ¢ Tokon. Kaprema mammi
132 MHAVKIHH MAarHHTHOTO [OMd JIHHHOTO [PSMOTe  IPOEOTHHEA
o H 3aMEHYTOTO KOILLEEOrO MPOBOIHHKA, KATYIIEH
C TOKOM
333 Cruia Avmepa, €€ HanpaelenHe H senpamna; Fy = IBlsing | roe o — yroa
o MeETY HAMPABICHHEM IPOEOJHHEA H ESKTOPOM B
Cria JlopeHna, e HanpaEIeHHe H BeTHIHEA: Fiop = |g|vBsing
334 TOe ¢ — YTOI MeEOY BeKTopaMH vV H B . Jemsenne zapoxeHHOH
YACTHIIEL B OOHOPOJHOM MATHHTHOM TI0JIE
i4 ANMEKTPOMATHHTHAA HHIVEKIIHA
[Totox eexTopa maruuTHOH HEAyEnme: © = B, S = BScosa
-”)Lné /’ 8
341 e -




342

Arnenwme anexTpoMarsuTHOH HEAyEUEA. C mEmyIms

343

34KOH 3IeKTpoMarHATHOH HEAYKIHE Papaned:

e
Mo

344

IIC EaoyKIHEE B IpaMoM DIPOBOIHHES ITHHOMR |, gpmayImeMca co
cxopocteio ¥V (V L [) B ogHOpOoamoM MarsuTHOM mone B |E;| = Blveosa
. Tde o — YTOJI Meaay BekropoM B B HopMaIelo % K ILIOCKOCTH, B

— I,
KoTOpoH nexar ekTopel (mV ecm [ L B uvV 1o |E| =Blv

345

[Tpagwno Jlenma

34.6

(s3]
Hamyxraesocrs: L= — . um @ =LL

Cavomngyxura. 3C caMOHEIYKIIHA!

E;:—LE
Af

~Lr

0

347

o

DHepraa MArHHTHOTO IOMA KAaTVIIKH ¢ TOKoM: I =

35

SNEKTPOMATHHTHEIE KOJIEEAHM A H BOJIHBL
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SEKTPOMATHHTHEIE KOJTESAHIA 1 BOMTHEI

T

Konedarensneni koatvp. CEODOOHEIE 3IEKTPOMATHHTHEIE KOISOAHHT B
HAEAIBHOM KOIeDaTe/IbHOM KOHTYpE:

(0(7) = GmsSin( 0 + )
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|1(1)=q,=cq, cos( et +@y| =1 __ cos(et +qp)
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$opuyma Tomcona: T =27vIC [ omymaw = — = — .
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CeA3b aMITTHTYIH 3apAda KOHACHCATOPA C aMILTHTYA0H CHIBI TOKA TIPH

CEODOHBIX  SICKTPOMATHHTHEIX  KOMEOAHHAX B HACATEHOM

KOTeDATETHHOM KOHTYPE:
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359 3aKoH cOXpaHeHHA SHEPTHH B HASATEHOM KOTEDATE TR HOM KOHTYDE:
353 BriavagessEle 30eKTpOMarsHTHEIE KoeDarma. Pezoranc

IMepemennert  Tox. [lpomseogcTBo, MEpedada o MOTpeOIeHme

NIEKTPHIECKOH SHEPTHH
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+ = =R = 2% = const.
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155 CeoficTEa IEKTPOMATHHTHELX BONH. BzanMHas OpHEeHTAIHI E€KIOPOE
o B 371eKTpOMArHHTHOH BoHe B Bakyyme: E L B 1 T

156 Txama 37EKTPOMATHHTHEIX EBOTH. [IpHMEHEHHE 3IEKTPOMATHHTHEIX

BOTH E TEXHHEE H 61':\].'1'}’



3.6

OIITHKA
161 [TpmvoTnuefiHoe  pacTpoOCTpaHEHHe CBETA B OJHOPOAHOH Cpefe.
o Toueurrmi nerournk. JIya ceeta
3aKOHEI OTPAHEHHA CBETA. 0. =
alp
362
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363 [TocTpoeHne H200pakeHHH B IUIOCKOM 3€pEATe
3aKOHEL IPEIOMIEHHS CBETA.
[Tpenonvmenne ceeTa: mysina = masing .
~ . c
ADBCOMOTHEN [IOKAZATENE IPEIOMISHHEA: Hag, = —
y Vom_wm
OTHOCHTEIEHBIH TOKASATEND IPEMOMICHAT Hypy = — = —
" vy
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364 7y
Xon myaeil B IpH3Me.
V) =V, , My =Mk,
CooTHOmeHileE 9acTOT H COOTHOIIEHHE IHH EBONH [pPH IEpPeXOme
MOHOXPOMATHYECKOTO CEETA Yepes TPAHHIY pasfela JEVX ONTHIECKHX
cpex:
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ITomHOE BHYTpEeHHSE OTPEKEHHE.
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[IpeneEHELT yT0A DOMHONO EHYTPEHHETO OTPEKEHHA: STHl, = —
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CoOHparommie W pacceHBarOHe THH3BL [OHKAS JTHH3A. TOKVCHOE
1
366 PAacCTOAHHE H ONTHYECKAd CHIA TOHKOH numzer D = —
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OPMYTIa TOHEOH IHHZEL — +— = —
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VeEenHUeHHe, JagaeMmoe mHHzoH: | = — = —
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B cmyuae pacceHearomeii IHHEL
1
D=0 = F===0,
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368 I
Xon my4a, Opomeamero IHHTY 0O OPOH3EOIEHEIM VIIOM K €& [IABHOMH
onTageckol ocH. [locTpocHHe Hz00paEeHMA TOYKH H OTpPEesKa IPAMOH
E COOHPAIONIINX H PACCEHEAROIINY IHH2ZAX H HX CHCTEMAX
369 @oToanmapar kax onmHaeckHi npadop. [1as Kak onTHYecKad cHCTEMA
Hutepbepemma ceeta.  KorepeHTHRIE — HCTOYHHEH.  YCIOBHA
HAOMIONEHHA MAKCHMYMOE H MHHHMYMOB B HHTepdepeHTHOHHOH
KAPTHHE OT ABYX CHHDA3IHEX KOTEPEHTHBIX HCTOTHHEOR:
~ A 2
16 MaKCIHMYMBI — A= Zm—, m =0,x1,£2,£3.....

A
MITHIIMYMBI — _\={2}H+1!—_}. m=0*1+2 +3 _



Jubpakuns ceeta. Judparimionsas pemérea YCIOEHE HAaOMIONEHHA

TNIAEHBIX MAKCHMYMOE IIPH HOPMATEHOM NaTCHHH MOHOXPOMATHIECHOTO

3611
CEETA € LIHHOH EOMHE] 4 HA PEMIETKY ¢ mepHomoM d:
dsinggy =md, m=0+-1+ -2+ -3, .
3.6.12 Hucnepcna ceeta
4 KBAHTOBAHA ©IT3MKA
41 KOPITYCKV/IAPHO-BOJIHOBOM JIVAIIM3M
411 I'unoreza M. [Inaska o keasrax. Popuyaa [Inaska: E =hy
he
©otonsr Dueprus dotoma: E=hv = — =pc .
412
E _mw h
Wrovimee dotona: p= — = Z= -
c e A
413 $oroaddert. Onerrer AL Cromeropa. Jaroue: gotoadderta
Vpaererne JHENITEEA 119 doToadderTa
Ei{\?e}m = Aepxona + E}:Lm:mat:
he he
11 138 . Egoroma =1V = —., Auimiona = Vg = —
414 Fl = F
Vi
-Enmmax = B - 8[.3311
Japnenne ceeTa.
415 HJaprenne cBeTa Ha [OIHOCTEI OTPAKAIOIIYVEO [OBEPXHOCTE H Ha
TIOMHOCTEHED [ONIOIIAINYIO IOEEPXHOCTE
42 DITSHKA ATOMA
421 ITnamerapnas Mogens aToMa
IToctymarer bopa. Hzmyaenne 1 mormomemie GOTOHOE @IpH mepeXome
ATOMA C OOHOTO YPOBHA SHEPTHH Ha OPYTOH:
he
4-22 },\FHJ“‘ = ~_ = IE!? _E"l
'l‘ min
JIuHefgaTeie COSKTPEL
CrekTp ypoBHER 3HEPTHH aTOMA EOTOPOIA
4213 ~ —13,63B
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DIT3HKA ATOMHOI'O AIPA

131 Hywmonnas momens agpa [efizembepra — HMeamemmo. 3Japag ampa

Maccosoe =ncno agpa. Msotonst

PagmoaxkTHEHOCTE.

Aneda-pacman:
A Adxr , 4

bera-pacmaa.
SneKTpOHHEN [f-pacnai;

432 A Axr 0 -
ZX_"z-lxl + _je+v,

[TozurponHst f-pacman;

AX—-AY+ Jg+v

(-3

INanmia-msmyaerne

433 3axoH pagHoakTHEHOTO pacmama: N(f) = N = 27 .

ITycTe m — Macca paTHOAKTHEHOTO Bemectea. Torga m(f) = myp = 27

434 HAnepusie pearimm. enense i cHHTES A70ep




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

[TnaTdopma Cupuyc https://school.sirius.online/

IHOC Mos IIkoma https://myschool.edu.ru
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