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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE CpeIHEro oO0lEero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHM W TpeOOBaHMUU K pe3yJbTaTaM OCBOCHHUS
OCHOBHOI 00pa3oBaTeIbHOM mporpammsl, pencraBieHHbXx B DI'OC COO, a Takxke
¢ yuétom ¢enepanpHON pabodeil mporpamMmbl BocmnuTaHus W KoHuenuu
npenojiaBanus yueObHoro npeamera «dusuka» B 00pa3oBaTeIbHBIX OpraHU3alUgX
Poccuiickoit deaeparuu, peaiu3yroniix OCHOBHbIE 00pa30BaTelIbHbIEC TPOTPAMMBI.

[Iporpamma no ¢usuke onpeaensieT o0I3aTeNbHOE NPEIMETHOE COIEPIKAHNUE,
yCTaHaBIMBAET PEKOMEHIYEMYIO MOCJIEI0BATEILHOCTh U3YUEHHUSI TEM U pa3JieioB
yu4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3EH,
JIOTUKKA y4eOHOro mpoliecca, BO3PACTHBIX OCOOCHHOCTEH 00yYaroIuXcs.
[Iporpamma mo ¢usuke Aa€T MNpeACTaBICHHE O LENIX, COJepXKaHWUM, OOIIeh
cTpareruu OOy4YeHHus, BOCHUTAHMS M Pa3BUTUS OOYyYarOIIMXCS CpEeACTBAMU
yuebHoro npeamera «Du3nkay Ha yriryOJIEHHOM YPOBHE.

N3yuenne kypca ¢u3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJISIET PEaNn30BaTh
3a1aun npo¢ecCUOHATBHOW OpUEHTAIMH, HAIMIPaBJICHO Ha CO3JaHUE YCIOBHUM i
MPOSIBJICHUS] CBOUX MHTEIUIEKTYalIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydaromuMcsi, KOTOpble HEOOXOAUMBI I MPOJOJDKEHHsT 00pa3oBaHUSA B
OopraHM3anusax mnpodecCHOHaTbHOr0 00pa3oBaHUS IO pa3jIUYHbIM  (U3UKO-
TEXHUUYECKUM U WHKEHEPHBIM CTICIIHATEHOCTSIM.

B nporpamme no ¢pusuke onpeaensoTcs miaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (U3MKM Ha YpPOBHE CpeaHero oOuero oOpa3oBaHMs: JIMYHOCTHBIE,
MeTanpeaMeTHbIe, MpeaAMeTHble (Ha  yrinyOnéHHoM  ypoBHe).  Hayuno-
METOJIOJIOTUYECKOM OCHOBOW [Isi pa3pabOTKH TpeOOBaHUN K JIMYHOCTHBIM,
METalpeMETHbIM M MPEAMETHBIM pe3yJibTaTaM OOYYaroIIMXCs, OCBOMBIIMX
nporpaMmmy 1o Gpu3rKe Ha YPOBHE CpeHEro 00111ero oopa3oBaHus Ha yriiyOJéHHOM
YPOBHE, SIBJISIETCS CUCTEMHO-AESTEIbHOCTHBIN MOIXO0/.

[TporpamMma no (pu3mKe BKIIOYAET:

IUTAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca GU3MKH Ha YIiTyOJIEHHOM ypOBHE,
B TOM YHCJI€ IPEIMETHBIE PE3YJIbTATHI M0 r0JIaM 00yUYEHUS;

cozepxanue yueoHoro npeamera «@u3rka» mo rogam oOy4eHHs.

[IporpaMMa mo ¢u3uKe HMeeT NPUMEPHBIM XapakTep M MOXKET OBITh
UCIOJIb30BaHa YUUTENAMHU (PU3HUKH JIJIS1 COCTABJICHHSI CBOMX Pab0YHMX MPOrpamMMm.

[Iporpamma no ¢u3uKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENICH U
NPENIOCTaBIsAET BO3MOXHOCTH [UJIsl peaju3allii  Pa3IMYHbIX METOJIUYECKHUX
MOJXO/OB K TMpEnojiaBaHuio (PU3MKK Ha YriayOJI€HHOM YpPOBHE IMpHU YCIOBUU
COXpaHEHHUs 003aTeNIbHOM YaCTH COACPKAHUSI Kypca.

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



3HaHUU 00 okpykatoeM mupe. LLIkonbHbII Kype HU3HKK — CHCTEMOOOpa3yIOMIUi
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHUM, HW3Y4aeMBbIX XHMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueit u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUN ONpEeNeNuIo XapakTep U OypHOE pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTHM B cpepe SHEPreTUKU, TPAaHCIOPTa, OCBOEHUSI KOCMOCa,
MOJIy4YEHHUSI HOBBIX MaTepuajoB C 3aJaHHBIMH cBoWicTBamu. M3ydenue Qumku
BHOCUT OCHOBHOW BKJIaJ B ()OPMHPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpA
oOyyaromierocs, B (OpMUPOBAHNE YMEHUN MPUMEHSATh HAYYHBIA METOJI O3HAHUSA
IIPU BBIMOJIHEHUU UMU YUEOHBIX UCCIIEA0OBAHUIA.

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 MaTepual U3 BCEX pa3lieJoB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHON (DU3UKH.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEl MaTepuan Kypca (U3HKU
o0benuHEH BOKpYr (¢u3nueckux Teopuid. Benmymmm B Kypce sABIsercs
dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTEpUH, BEUIECTBE U
ToJIe.

Hoea zymanumapuzayuu. EE€ peanusanus OpeAnonaracT HUCIOJb30BAHUE
TYMaHUTapHOTO TOTEHIMana (PU3MYEeCKOM HayKH, OCMBICICHHE CBA3M PA3BUTUSA
(buU3HUKY C pa3BUTUEM OOIIECTBA, a TAK)XKE C MUPOBO33PEHYECKUMHU, 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 paccMmarpuBaroTcsi Ha
yYpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTUU.

Hoea »3konocuzayuu peanvusyeTcs MNOCPEACTBOM BBEIACHHUS DJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX JKOJOTHYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHM, a Takxke 00CYXIEHUs
po0JIeM palMOHAIBLHOTO MPUPOIOIIONIB30BAHMUS U HKOJIOTHYECKOI 0€301MacCHOCTH.

OcBoeHue coJepkaHusi MPOrpaMMBbl 10 (GU3HKE JTOKHO OBITh MOCTPOCHO Ha
IPUHLINAIIAX CUCTEMHO-JIEATEIbHOCTHOTO noaxonaa. s Gu3uku peanusanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITEIFHOTO AKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHcTByoero (akropa ydeOHoro mporecca. s yriyO0naéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITEIBHOTO YYEHHMYECKOrO OSKCIIEPUMEHTA,
BKJIIOYAIOIIETO (PpPOHTAJIbHBIE YUYEHMUYECKHE ONBITHl MPU HU3YYEHUH HOBOIO
MmaTepuana, JaboparopHbie padoThl U paboThl MpakTHUKyMa. [Ipu 3TOM BO3MOKHBI



JIBa crioco6a peanu3auuu GU3NYECKOro NpakTukyMa. B mepBom ciyuyae mpakTuKym
npoBoauTcs 6o B kKoHie 10 m 11 kmaccoB, mubOO mMocie MEPBOTO W BTOPOTO
MOJIYTOJIUN B KaXKIOM M3 3TUX KJaccoB. BTopoit cmocod — 3To mHTErpamus padot
IPaKTUKyMa B CUCTeMY JaOOpaTOPHBIX pabOT, KOTOpble MPOBOISTCS B IpOLECCEe
u3ydeHus pasznena (temsl). Ilpu sTom mox paboTamMu NpakTHKyMa MOHHUMAETCS
CaMOCTOSITENIbHOE ~ HCCJIEIOBaHHE, KOTOPO€ TMPOBOJUTCS MO PYKOBOJACTBY
CBEPHYTOTr0, 00001IEHHOTO BH1a O€3 MOLIaroBO HHCTPYKIIHH.

B mporpamme mo (u3MKe cHUCTEMa YYEHHYECKOTO HKCIEPUMEHTa,
1a00paTOpHBIX pabOT M MpaKTHUKyMa IpeJCTaBieHa €AWHBIM IepeuyHeM. Bwioop
TEMAaTUKH IS STUX BUJOB YUYEHHYECKHUX MPAKTUUYECKUX PabOT OCYIIECTBIISETCS
y4acTHUKaMU 00pa30BaTeIbLHOTO MpOoIecca UCXOIS U3 OCOOCHHOCTEH MOYPOYHOTrO
IUIAHUPOBAHUST W OCHalleHusi kabunera ¢usuku. [Ipm sTOoM oOecneunBaercs
OBIIJICHUE OOYYarOIIMMUCS YMEHHSMH MPOBOJUTH TpPSAMbIE U KOCBEHHBIC
U3MEpPEHUs, UCCIEOBAHUS 3aBUCHUMOCTEH (U3NYECKHX BEIUYMH M IOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEJIOKEHHBIX THIIOTES.

Bosbiioe BHUMaHME yAEISETCS PEHICHUIO paCYETHBIX U KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM At pacu€THBIX 3aa4 MPUOPUTETOM SIBIISIOTCS 337a4u C SBHO 33JJaHHOU
¥ HESIBHO 3aJlaHHOM (PU3MYECKON MOJIENbIO, TO3BOJIAIONINE TIPUMEHSTh U3YUCHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasfiesia Kypca, TaK U HHTErpUpys
IPUMEHEHUE 3HaHUI U3 pa3HbIX pa3aenoB. g kKaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
ABIIAIOTCS 3aJlaHusi Ha OOBsSCHEHUE/NpeACKa3aHhe NPOTEKaHUs (UINYECKUX
SIBJICHUW W TIPOIIECCOB B OKPY’KAlOIIEH >KU3HH, TPeOyroImre BpiOOpa Hu3nueckoit
MOJIEJIN JJISl CUTYallu PAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusiMu GI'OC COO k MaTepuaibHO-TEXHUYECKOMY
obecrniedeHnto yueOHOro nmporecca Kype pusuku yriay0inEHHOrO ypoBHS Ha YpOBHE
cpeaHero oomero oOpa3oBaHUs JOJDKEH H3Yy4aTbCsl B YCIOBHUSIX MPEAMETHOTO
kabuHeta. B kaOunHere (U3UKM JODKHO OBITH HEOO0XOJUMOE JIabOpaTOpHOE
o0opyI0BaHKE [T BBIITOJHEHHSI YKa3aHHBIX B IPOrpamMMe Mo (pU3HKe yueHHUECKUX
OTIBITOB, JJAOOPATOPHBIX PabOT U paboOT MPAKTUKYMa, a TAKKE AEMOHCTPALMOHHOE
o0opyaoBaHUE.

JleMoHCTpallMoOHHOE  000pyJIoBaHHe (OPMHUPYETCSI B COOTBETCTBUH C
OPUHIUIIOM MHHAMAJIBbHOM  JTOCTaTOYHOCTH U  OOECIEeYMBACT IMOCTAHOBKY
IEePEeUYHCICHHBIX B IporpamMme MO (U3MKe KIIOUEBBIX JAEMOHCTpalMid Ui
UCCIICIOBAHMUSI  U3Yy4aeMbIX SIBJICHMA M  TIPOLECCOB, SMIHUPUYECKUX U
(dyHIaMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JIaGopaTopHoe oOOpyJqOBaHHE U YYEHHYECKHX MPAKTUYECKHX padoT
dopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOecreunBaeTcsi B pacuére
OJTHOTO KOMIUJIEKTa Ha JAByX oOyd4aromuxcs. TemMaTHYecKue KOMIUIEKTHI
71a060paTOPHOTO OOOPYMOBAHMS JOJDKHBI OBITH TOCTPOSHBI HAa KOMIUIEKCHOM



UCIOJIb30BAaHNUN aHAJIOTOBBIX M LHU(PPOBBIX MPUOOPOB, a TAKXKE KOMIIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BHJIE IIU(PPOBLIX 1a00paTOpU.

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

(opMupOBaHHE UHTEpeca M CTPEMJICHUS OO0y4arolmuxcsi K HayyHOMY
U3YYEHUIO TPUPOJBI, PpA3BUTHE MX HUHTEIUIEKTyaJbHBIX M  TBOPYECKHUX
CHOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJe MO3HaHus U (popMmupoBaHHE
UCCJIEJOBATEIBCKOIO OTHOIIECHHUS K OKPYKAIOLIUM SIBICHUSAM;

(opMHpPOBaHNE HAYYHOI'O MHPOBO33PEHMS KAK PE3yJibTaTa W3Y4YEHHs] OCHOB
CTpOEHUS MaTepuu U (PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKU;

dbopMupoBaHre YMEHUI OOBSCHATH SBJIECHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
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 (GU3UKHU Ha YPOBHE CPEHETO 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
(u3nyYeCKuX SIBICHUH B MPUPOAEC M JUIsl NPUHATUS NPAKTUUYECKUX DPEIICHUN B
MMOBCEHEBHOM KHU3HHU;

OCBOEHHE CITOCOOOB PELICHHS PA3IMYHBIX 33714 C SIBHO 3aJaHHOU (PU3NYECKOM
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CAMOCTOATEIBHOE CO3JaHue (PU3NYECKOU
MOJIEIM, 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 TPOBEACHUSA
(¢u3NYeCKUX SKCIEPUMEHTOB, aHajiu3a MW HMHTEepIpeTauuu HH(pOpMaluy,
OTpezieNIeHUs JOCTOBEPHOCTHU MOJyYEHHOTO Pe3yJbTaTa;

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

pa3BUTHE HHTEpeca K cepaM NMpoPecCHOHANBHON NeATEIbHOCTH, CBSI3aHHOM
¢ (hU3UKOM.



B cootBerctBun ¢ tpeboBanusiMu PI'OC COO yrnyOnéHHBI YpPOBEHD
u3ydyeHus yuyeOHoro mpeamera «®dusmka» Ha YpPOBHE CpeOHEro OOIIero
oOpa3oBaHusl BbBIOMpaeTCd OOYYAIOIIMMUCA, IUIAHUPYIOMIUMU MPOJOIHKEHHE
00pa3zoBaHus MO CHEUUATBLHOCTIM (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 Mo (uU3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb Je€JaeT BBIOOP
npoBeneHusl J1a0opaTopHbIX pabOT M OMBITOB € YYETOM MHIUBHUAYaJIbHBIX
0COOEHHOCTEH 00yJarOIMUXCS.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Paznen 1. HayuHnbiii MeTO O3HAHUSA NPUPOABI.

®duszrka — pyHIaMeHTallbHas Hayka o npupojae. HayuHslil MeTo1 MO3HaHUS U
METO/Ibl UCCIIEI0BAHUS (PUZUUYECKUX SBJICHUU.

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

CrocoObl  u3MepeHus: (U3MUECKUX BEIMYMH (AaHAJIOTOBblE 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, UACATHHBIN a3, TOUYSYHBIN 3aPsI).
['unore3a. PU3NYECKUN 3aKOH, TPAHULIBI €0 TPUMEHUMOCTH. DU3NYECKas TEOPHSL.

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

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

N3mepeHne cuibl TOKa M HANPSHKEHUS B LIENU OCTOSHHOTO TOKA IPY 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 CKOpPOCTb) U
YCKOPEHHE MAaTEepUaNIbHOW TOYKH, MX MPOEKIMHA HA OCH CHUCTEMbI KOOpPAHMHAT.
CrnoxeHue nepeMeleHUi 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  nBuxeHne. JIBMOKEHHME  MATEpUAIBHOM  TOYKH 11O
OKPY>KHOCTH. YTJOBas W JIMHEWHass CKOpocTh. llepwon m wacTtoTta oOpaiieHus.
[leHTpocTpeMuTeEnbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLHUAIBHOE) U MOJIHOE
YCKOpPEHUE MaTepUaIbHON TOUKH.

TexHnyeckue ycTpoicTBa M TEXHOJOIMYECKHE IPOILECCHI: CIUIOMETD,
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 MrHOBEHHOM CKOPOCTH.

ITpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM 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.

W3ydyeHne HEpaBHOMEPHOI'O JIBUKEHUS C LIEJIbIO ONPEIEIICHNUsT MTHOBEHHOU
CKOpPOCTH.

W3mepeHne ycKkOopeHus Mpu MPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM IBU)KEHHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH NYTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM
JBUKECHUM.

WN3mepenne  yckopeHuss ~ CBOOOJHOTO  majgeHusi  (PEKOMEHI0BAHO
UCIIOJIb30BaHuE IIUPPOBOI TabOpaToOpuH).

N3ydenue nBuxxeHus Tena, OpoieHHOro ropu3oHTanbHo. [IpoBepka runoTess
0 NpSMOM MNPONOPLHUOHATIBHOM 3aBHCUMOCTH MEXIYy JaJIbHOCTBIO NOJIETA U
HA4YaJIbHOM CKOPOCTBIO TeNA.

W3ydyeHne IBUKEHUS Tela IO OKPYKHOCTH C IMOCTOSIHHOM IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Meproia oOpalieHus KOHM4eCKOro 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 Cyneprno3uiuy CHIL.

Bropou 3akoH HeroTOHA 1711 MaTepuagibHON TOYKH.

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
HOBEPXHOCTHIO IIJIAHETHI U OT reorpapuieckoi MHUpOThl. 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 CUIa TPEHMSI ITOKOSI.
Koaddunuent tpenns. Cua CONPOTUBIICHUS NPU IBUKEHUH TEJa B KUIAKOCTH WIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUKEHHSI.

Hasnenue. 'mapocratnyeckoe aasienue. Cuna Apxumena.

TexHu4ecKkue yCTpOMCTBA M TEXHOJOTHYECKHE IIPOLECCHI: IMOALIMITHUKH,
JBHYKEHUE NCKYCCTBEHHBIX CIyTHUKOB.

Hemoncmpauyuu.

HaOnronenue NBHKEHHUS TEN B MHEPLUUAIBHBIX M HEMHEPLUUAIbHBIX CHCTEMAX
OTCYETA.

[IpyHIMII OTHOCUTENBHOCTH.

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

CpaBHEHHE PaBHOACICTBYIOIIEH 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 NAJCHUU.

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 HE3aBHUCHUMOCTH BpPEMEHHU JBHXKEHHUS Opycka IO
HAKJIOHHOM INTIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €ro MacChl.



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

N3yueHune NBUKEHUSI CUCTEMBI TE€Jl, 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, HEyCTOMUNBOE, O€3pa3TUNIHOE PaBHOBECHE.

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

Jlemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

HccnenoBanre yCIIOBUM 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 MaTEpUaAIbHbIX TOUeK. LleHTp Macc
CHUCTEMBI MAaTEPUAIBHBIX TOYEK. TeopemMa 0 IBUKEHNUHU 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 TPAaBUTALMOHHOM TII0JI€ OJHOPOAHOro Iapa (BHyTpHM MU BHe Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpEThsi KOCMHYECKAsA CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymu s uACadbHOM >KUAKOCTU KAaK CIEACTBUE 3aKOHA
COXpAaHEHUSI MEXaHUUYECKON IHEPTHUH.

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

Jlemoncmpayuu.

3aKOH COXPAaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

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, npaKMUKyM.

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 B3aWMOICMCTBUU.

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 1 TEepMOJAMHAMUKA.

Tema 1. Ocnosbt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJsIpHO-KMHeTnyeckon Tteopun (MKT), ux
onbITHOE 00ocHOBaHMeE. [{uddy3us. bpoyHoBckoe nBmxeHue. XapakTep ABUKCHUS
Y B3aWMOJICHCTBUS YaCTHIl BeUIECTBA. MOJEnu CTPOEHUs Tra3oB, XUAKOCTEU U
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsbl MoJiekya (atoMoB). KonnuectBo BemectBa. [loctosnnas ABoraapo.



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

Mogenbs naeanbHOro raza 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 I[IOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ paduueckoe
IIpE/ICTaBICHUE U30MPOIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsaA3pb  MEXIy JIaBJIE€HUEM H  CPEIHEM  KUHETHUYECKOM  HHeprueu
MOCTYIMATEIbHOTO TEIJIOBOTO JIBMXKEHUSI MOJIEKYJ HJI€AIbHOTO ra3a (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KUHETUYECKON TEOPUH UJICATBHOTO T'a3a).

CBs13b a0COIFOTHOM TeMIIepaTypbl 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, nadvopamopmsie padomuol, npaKMUKyM.

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

N3yyeHue H30TEpMUUYECKOro Tpolecca (PEKOMEHJIOBAHO UCIOJIb30BAHUE
1 poBoit TabopaTtopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennoswvie mauiunbt.

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

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



Mogenes wnaeasbHOrO rasa B TEPMOAMHAMUKE — CHCTEMA YPaBHEHMM:
ypaBHeHue MenpaeneeBa—KianepoHa n BbIpaX€HHE Uil BHYTPEHHEU DHEPIUM.
VYcnoBrsi MPUMEHUMOCTH 3TOW MOJENH: HU3Kas KOHLUEHTPALHs YaCTHILI, BEICOKHE
TeMIepaTypbl. BeipaxkxeHue il BHYTPEHHEW SHEPIrUd OJHOATOMHOTO HJIEAIbHOTO
rasa.

KBa3ucratnueckue u HeCTaTHIECKUE MTPOLIECCHI.

OnemeHnrtapHas paboTa B TepMOAMHAMUKe. Berunciaenue paboTsl o rpaduky
rpolecca Ha pV-auarpamMmme.

Temnonepegaya  kak  crnoco0  M3MEHEHUS  BHYTPEHHEW  DHEpruu
TEPMOJMHAMHMYECKOW  cucTeMbl 0e3  coBepiieHus pabotel.  KonBekuus,
TEILIONIPOBOAHOCTD, U3Iy4YECHHUE.

KomnuectBo Ttemnorel. Temno€éMKoOCTh Tenma. YaenbHas W MOJIIPHAs
TETJIOEMKOCTH BEIIECTBA. YpaBHeHUE Maiiepa. YaenpHas TEIJIOTa CTrOpPAHUsA
toruBa. Pacuér koimuecTBa TEIUIOTHI TpW  Teruionepenaye. llonstue 006
annabaTHOM Tpolecce.

[lepBbIii 3aKOH TEPMOAVMHAMUKHU. BHYyTpeHHsAs1 dHeprus. KoinuecTBo TermoTsl
U paboTa Kak Mepbl HM3MEHEHHsS BHYTPEHHEW HHEPruM TEPMOJMHAMUYECKON
CHUCTEMBI.

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

BTopoii 3ak0H TepMOAMHAMUKY [ HEPABHOBECHBIX MPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIIoTy OT 0oJiee XOJ0AHOIO Tena K 0ojiee HarpeToMy 0€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,
IIOJIyYEHHE CBEPXHU3KUX TEMIIEPATyp, YTUIM3aLUs «TEILIOBBIX» OTXOIOB C
UCITI0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTHUIIM3alUsl OMOOPTaHUYECKOTO TOTUIMBA JJIs
BBIPAOOTKU «TEIIOBOM» U 3JIEKTPOIHEPTUU.

Hemoncmpauyuu.

W3MeHeHune TemnepaTypsl IPH a1uadaTHYECKOM PaCIIMPEHUH.

Bo3nymHoe oraumso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEN BEILIECTB.

CrniocoObl U3BMEHEHMSI BHYTPEHHEN SHEPTHUU.

HccnenoBanue aguabaTHOro mpoiecca.



KomrmbrotepHbie MOJENN TEMIOBBIX JBUTATENEH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMuUKym.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccenenoBanue npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annabaTHOTO mpolecca.

N3ydyeHne B3aMMOCBSI3M DHEPIrUU MENKMOJEKYJSPHOTO B3aUMOACHUCTBUSA H
TEMIIEPATyPbl KUIIEHUS KUJKOCTEH.

Tema 3. Acpecammuvie cocmoanusn eeuyecmea. Dazosvie nepexoowl.

[TapooOpa3oBanue u koHaeHcanus. Micnapenue u kunenue. Y gefbHas TEIoTa
napooOpa3zoBaHUs.

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

BraxxnocTth Bo3ayxa. AOCOMIOTHASI 1 OTHOCUTENIbHAS BIAKHOCTb.

Tsépnoe teno. Kpucrammueckue u amopubie Tena. AHU30TPOIUS CBOMCTB
kpuctaioB. [lmaBneHne w Kpucraumsanus. YelbHas TEIUIOTA IUIABJICHHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxarue. Capur. Moayns FOHra.
[Ipenen ynpyrux aegopmariuii.

TennoBoe paciupeHne KUIKOCTeH U TBEPABIX Tell, 00bEMHOE U JIMHEHHOE
pacumpenre. AHrapMOHHU3M TEIUJIOBBIX KOJI€OaHMM YaCTHUIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIUpeHHUsl Tell (Ha KaYECTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEpPTUH B (PA30BbIX MEPEX0IaX.

YpaBHeHue TerioBoro OanaHca.

[ToBepxnocTHOE HaTsHKeHHE. K03 (UIIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanumisipasie siBnenus. J(aBneHue noa MCKpUBIEHHON NOBEPXHOCTHIO KUIAKOCTH.
®opmyiia Jlarutaca.

TexHn4yecknue yCTpOWCTBA UM TEXHOJIOTHUYECKHE MPOLECCHL:  KUIKHE
KPHUCTaJUJIbl, COBPEMEHHBIE MATEPUATIBI.

Hemoncmpauyuu.

TemnnoBoe pacmpeHue.

CBoOIICTBa HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue npu noHM>XKEHHOM TABJICHUM.

N3Mepenune Cuitbl MOBEPXHOCTHOTO HATSXKEHUS.

OMnBbITHl C MBUIBHBIMH TNIEHKAMH.

CmauunBaHue.

Kanumisipasie aBieHUs.

Moenu HEeHbIOTOHOBCKOM JKUIKOCTH.



Crioco0ObI M3MEPEHUS BIAKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJIEHUSA KPUCTAININYECKOTO BEILIECTBA.

Buner nedopmanuii.

HaGmronenne manbix aedopMariuii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3yueHne CBOMCTB HACBIILICHHBIX MTAPOB.

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

N3mepenne ko3 duiimenTa moBEPXHOCTHOTO HATSHKCHHUS.

N3mepenne moayis FOHra.

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
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHWKHM, NHMAIIEKTPUKH U MOJYIPOBOIHUKH.
DJIeMEHTAPHBIN ANEKTPUUECKUI 3apsil. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsa.

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

Onektpudeckoe nose. Ero neiictBre Ha 3JIEKTPUUECKUE 3aPsiIbl.

Hanpsok€aHocTh  anekTpudeckoro  mosst.  [IpoOHwiit  3apsa. Jluauwm
HaIpsHKEHHOCTH DJIEKTPUUECKOTO MoJs. OJHOPOIHOE AIEKTPUUYECKOE MOJIE.

[IoTeHIHAIBHOCTh 3JIEKTPOCTATHYECKOTO IMOJs. Pa3HOCTh MOTEHIMATIOB H
HanpspkeHue. lloteHnumanbHass >HeEprus 3apsga B AJIEKTPOCTATHYECKOM IIOJIE.
[ToTenman snexkTpocrarnyeckoro mosist. Csi3b HANPSYKEHHOCTH MOJS U PA3HOCTU
NOTEHIIMANIOB ISl  AJIEKTPOCTATUYECKOro TMojs (Kak OJHOPOJHOTO, TaKk u
HEOTHOPOJTHOTO).

[IpyHIMD CyNIEpIO3ULNN dJIEKTPUUECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lome paBHOMEpHO 3apspkeHHON cdeprl. [lome
pPaBHOMEPHO 3apsKEHHOTO Mo 00BbEMy miapa. [lone paBHOMEPHO 3apsKEHHOM
OeckoHEUHOM TIIOCKOCTU. KapTwHbl JUHUM HAOpsHKEHHOCTH JTUX TMOJIeH U
HKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

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

JvanexTpuku B BJIEKTPOCTATUYECKOM IoJIe. Jusnexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.

Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPa. DJIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOpa.



[TapaiutennbHOE COEAMHEHNE KOHAEHCATOPOB. [locnenoBarenpbHOe coeTMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOI0 KOHIEHCATopa.

JIBr>keHUE 3apsyKEHHOM YaCTUILBI B OJTHOPOJHOM 3JIEKTPUYECKOM IOJIE.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: SJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTPOCTATHUUECKasi 3allliTa, 3a3eMJICHHE dJICKTPOTPUOOPOB,
KOHJIeHCATOpHkI, 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 IEUCTBUE KOHIECHCATOPA MOCTOSIHHON U IEPEMEHHOM 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, nadvopamopnsie padomuol, npaKMUKyM.

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 (HampsiKEHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwiii 31eKmpuydeckuil mok.

Cuia toka. [TocTosiHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO0 TOoKa. MCTOYHMKH
toka. Hanmpsokenue 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 CONPOTUBICHUE UCTOUYHHKA TOKA. 3aKoH OMa JJ1s1 TOJTHOM
(3aMKHYTO#) dJIEKTpUYECKOM Iienmd. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKAHUE.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jlemoncmpayuu.

M3mepeHne 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 COIPOTUBJICHUS MPU HOCTOSIHHOM
HaIpsHKEHUH.

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

Crnioco0Obl coenMHeHUs1 UCTOYHUKOB Toka, DJIC OaTapeii.

HccnenoBanre pa3HOCTH NOTEHIIMAIOB MEXIY MTOJIFOCAMU 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 u3MepeHus aMmrnepMerpa (BoJbTMETPa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTUBJIEHNS HICTOYHHUKA TOKA.

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

HccnenoBanue pa3HOCTH NOTEHIIMAIOB MEXIY MTOJFOCAMU UCTOYHHKA 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 METALIOB. 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 AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
DnekTpoaun3. 3akoHbl Dapanaes s AIEKTPOJIN3a.

OneKTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. Paznuyneie TMIIBI CaMOCTOSTENBHOTO pa3psana. Monnus. [lma3ma.

TexHuyeckue yCTpOWCTBA M NIPAKTHYECKOE IPUMEHEHHUE: Tra30paspsiaHbIe
JaMIibl, 3JIEKTPOHHO-JTydyeBass TpyOKa, MOJYINPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UcTOp, (HOTOAUO, CBETOUO, TAIbBAHUKA, pApUHUPOBAHUE ME/IU, BBIIUIABKA
AIFOMHUHUS, DIIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauuu.

3aBUCUMOCTh CONPOTUBJIEHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB NEKTPOIUTOB.

3akoHsl anektponn3a Papanes.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

CpaBHEHHE TPOBOAUMOCTH METAIOB U MOJIYIPOBOJHUKOB.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HabGmrogenue snektponnsa.

W3mepenne 3apsiaa OTHOBAJIEHTHOTO HOHA.

HccenenoBanne  3aBUCMMOCTH  CONPOTHUBJIEHHS  TEPMOPE3UCTOpPA  OT
TEMIEPATYPHI.

CHsTHE BOJBT-aMIIEPHOM XapaKTEPUCTUKU JUOAA.

DU3NYECKHI PAKTHUKYM.

Crioco0b1 m3mMepeHust PU3NIECKUX BEIMYUH C UCTIOIh30BAHUEM aHATIOTOBBIX H
IU(POBBIX M3MEPHUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOIIOTHBIE U OTHOCUTEJIbHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEIUYMH.
OueHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHnEe KOCBEHHBIX HW3MEPEHUM, MCCIEAOBAaHWHA  3aBUCHMOCTEU
¢u3znyecKkux BEIMYMH, MPOBEpPKa MPEAJOKEHHBIX THUMNOTe3 (BHIOOp U3 pabdorT,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3feinax  «YUYEHUYECKHMM  OKCIIEPUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYMY).

Me:xnpeaMeTHbIe CBA3H.

Nzyuenue kypca ¢puzuku yray0iaéHHoro ypoBHs B 10 kiacce ocyuiecTBiseTcs
C YYETOM COJEpKATEIbHBIX MEKIIPEIMETHBIX CBSA3EH C KypCaMHM MaTE€MaTHKH,
OHOJOTHU, XUMHUH, Treorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEM 0008 HAYUHO20
no3nanuA: SIBICHUE, HAY4YHBIA (akT, rumnore3a, (U3MYecKas BEJIMYMHA, 3aKOH,



Teopus, HAOJIOACHHE, HKCHEPUMEHT, MOJCIUPOBAHUE, MOJIEIb, HW3MEpPEHHE,
MOTPEIIHOCTU U3MEPEHUH, U3MEpPUTENbHbIE MPUOOPHI, UPPOBast 1abopaTOpusl.

Mamemamuxka: peuieHue CUCTeMbl ypaBHeHMH. JluHeiHas QyHKIUS,
napaboJia, rurepOosa, 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 OKpYKaloleH Cpenbl,
yTHiIn3anuss OHMOOPraHMYECKOro TOIUIMBA It  BBIPAOOTKH  «TEIJIOBON» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAlWJUISIPHbBIE SIBJIEHUS B PUPOJIE,
AIIEKTPUYECKHE SIBICHUS B dKUBOU MIPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAs Macca, MOJYy4YEeHUE HAaHOMATepHUasioB, TEIIOBBIE CBOMCTBA
TBEPJBIX TEN, KUJKOCTEH U T'a30B, KUJIKHE KPUCTAILIbI, SJIEKTPUUECKHUE CBOMCTBA
METAJJIOB,  JJIEKTPOJUTHYECKAss  JMCCOLMAIMs, TalbBaHUKA, d3JEKTPOHHAs
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 TEXHHKE (TUPOCKOI, BOJAOMET W JIPyTU€), JBUTATEIh BHYTPEHHETO
Cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAMJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIY4YeHUS] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE€ HaHOMAaTepUaloB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE DJIEKTPONpUOOpPOB,
ra3zopaspsiIHble JIaMIIbl, TOJTYIPOBOAHUKOBBIE 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 NOJIeH. JIMHUM MarHUTHOM MHIIYKLWH.

MarsnuTHO€e 1oJie MPOBOJHMUKA C TOKOM (IIPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Dpcrena.

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 SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

Kaptuna 7uHHMA  WMHAYKOMM ~ MAarHATHOTO — TOJS  TOJIOCOBOTO M
MOJIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

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

B3anmoseiicTBrue 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cumel JIopeH11a Ha HOHBI JIEKTPOJIATA.

HaOmronenue ABWKEHUS My4YKa JIEKTPOHOB B MArHUTHOM MOJIE.

[TpuHIMDO JNENUCTBUS ANEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKMuUKym.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanue NeMCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuiibl AMmriepa.

N3yueHne 3aBUCUMOCTU CHIIbI AMIIEpa OT CUJIbI TOKA.

OrnpeneneHne MarHUTHOW UHAYKIIMU HA OCHOBE MU3MEPEHUS CUIIbI AMIiepa.

Tema 5. Inexkmpomaznumnan uHOYKYuU.

SIBieHue AnEeKTpOMarHUTHOW MHAYKUMHU. IlOTOK BekTOpa MAarHUTHOU
uHayKunu. OJIC wHAOyKnuu. 3aKOoH JieKTpoMarHuTHOW wuHaykuuun Oapanes.
Buxpesoe anexrpudeckoe nozie. 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 MPOUECCHl: MHAYKIHUOHHAS
MeYb, COJICHOU/I, 3alllUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUH B MATHUTHOM TOJIE
3eMuIH.

Jlemoncmpayuu.

HabGnrogenue siBjaeHUS 3JIeKTPOMAarHUTHOW MHTYKIIUH.

UccnenoBanne 3aBucumoctd OJIC MHAYKIUM OT CKOPOCTH W3MEHEHHUS
MAarHMTHOTO MOTOKA.



[IpaBuio Jlenna.

[Tanenue MarauTa B alIOMUHUEBOH (METHOM) TpyoOe.

SIBiIeHME CAaMOMHTYKIIH.

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

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHON MHIYKIIUH.

Onpenenenue HAYKIUU BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue sIBICHNS] CAMOUHAYKIINAH.

COopka MoJienH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paznen 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

["apMonnyeckue konebaHusi. Kunematuueckoe ¥ JTMHAMHYECKOE OIHUCAHUE.
DHepreTuyeckoe ONMMcaHue (3aKOH COXPAaHEHUsS MEXaHWYECKOW sHeprum). BoiBon
JTUHAMUAYECKOTO OMUCAHUS TAPMOHMYECKUX KOJICOAHUN M3 MX YHEPTeTUYECKOTO U
KMHEMAaTUY€CKOTO OMTUCAHMUSL.

AmMmntyna u ¢asza kosebanui. CBsI3b aMIUIMTYIbl KOJ€OaHUN HCXOAHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUI €€ CKOPOCTH U YCKOPEHUSI.

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

[TonsiTue o 3atyxaromux Kojaebanusx. BeiHy)aeHHbie KoneOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BHJ PE30HAHCHOW KpPUBOW.
ABTOKOJICOaHUS.

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

Jlemoncmpayuu.

3anuck K0e0aTeTLHOTO ABUKCHHUSI.

Habmronenne He3aBUCUMOCTH TEPUO/Ia 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 PEACTaBICHUI 00 UACATBHON MOCIN MPY>KUHHOTO MAasSTHHUKA.

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

HccnenoBanre BRIHY X ACHHBIX KOJIEOaHUIA.

HabGnronenue pe3onanca.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.



W3mepenne mnepuoaa CBOOOIHBIX KOJI€OAHUN HHUTSHOTO U 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 3aTyXaIOMIMX KOJIeOaHUI.

HccnenoBanue BHIHYKICHHBIX KOJICOAHUA.

Tema 2. Inexkmpomaznummnule Kojiedanus.

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

3aKOH COXpaHEeHMs SHEPTUU B UI€aJIbHOM KOJIe0aTEIbHOM KOHTYDE.

3aryxarommue JIEKTPOMAarHUTHBIC KoJie0aHusl. BbIHYyX1IeHHBIE
AJIEKTPOMarHUTHBIE KOJIeOaHusl.

[lepemenHbpli TOK. MOIIHOCTE IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JCICTByIOIEE 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 W TEXHOJOTMYECKHE MPOLECCHI: JIEKTPUYECKHUM
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 KOJIEOAHUH.

Mopeinb 31eKTPOMarHuTHOrO reHepaTopa.

BoinyxaeHHbIe CHHYCOUIANbHBIE KOJIeOaHusl.

Pesncrop, Karymka MHAYKTUBHOCTM M KOHJEHCATOP B LIENM IIEPEMEHHOIO
TOKA.

Pesonanc mnpu MoOCIENOBATEIIBHOM COCAVMHEHUM PE3UCTOPA, KATYLIKH
VMHIYKTUBHOCTH M KOHJAECHCATOPA.

Y CTpoiicTBO ¥ IPUHITUTT ACUCTBUS TpaHCHOpMAaTOpa.



Monenps TMHUA 2JIEKTPOIIEPEIAYH.

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 LIETIH TEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUMHbLE G0JIHbI.

MexaHnueckue BOJIHBI, YCJIOBUA HX pacnpocTpaHeHus. llomepeunble u
pPONOJbHBIE BOJHBL. [lepuon, cKOpocTh pacnpoCTpaHEHWsT W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpeJoMiieHHe, MHTepdepeHIus u
U paKims.

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

[ITymMOBOE€ 3arpsI3HEHUE OKPYKAKOUIEN CPEBI.

DONEeKTPOMArHUTHHIE BOJHBL. Y CJIIOBUS M3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opueHTanysi BEKTOPOB B 3JIEKTPOMAarHUTHOM 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 OKPYKAIOILIEH CPEeJIbl.

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

Hemoncmpauyuu.

OOpa3zoBaHue U pacpOCTPAHEHUE MMONEPEUHBIX U MPOJIO0IBHBIX 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 ynbTpa3ByKa U €ro NpUMEHEHNE.

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

HccnenoBanne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPayKEHHE, ITPEJIOMIICHHE,
noJisipu3aius, 1uppakus, THTepPepeHIus.

Oo6napyxeHue nHGHPAKPaACHOTO U YIbTPA(PUOIETOBOIO U3ITYUECHHI.

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. AOCONIOTHBIN MOKa3aTesb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus. [10CTOSHCTBO 4aCTOTBI
CBETA U COOTHOLIEHHUE JUIMH BOJIH IIPH MEPEXO0JAE MOHOXPOMATHYECKOTO CBETA YEPE3
rpaHully paszena AByX ONTUYECKUX CPEN.

Xon nmyueit B mpusme. Jucnepcust cBera. CrnokHBII cocTaB 0eloro cBeTa.
IIBser.

[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
coOMpaloIIMX U PacCeUBAIOIIUX JIMH3AaX U UX CUCTEMaX.

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

[Ipenenbl MNPUMEHUMOCTH TEOMETPUUECKON ONITHUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHblE HMCTOYHHUKHU.
VYcnoBuss HaOMOAEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTep(hepeHIIMOHHON
KapTUHE OT JBYX KOIEPEHTHBIX HCTOYHHUKOB. IIpuMepsl KIIacCHYECKHX
UHTEP(PEPEHIIMOHHBIX CXEM.

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

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE 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, npaKmMuUKym.

N3mepenue nokazaress npeioMIeHUs CTEKJIa.

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

N3mepenne PoKyCHOro pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tomy4yeHune n300pakeHUsI B CUCTEME U3 TUIOCKOTO 3epKaJia U JIMH3BI.

[Tomy4yenune n300pakeHUs B CHCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHHe TEIECKONUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTEpPEpeHIny U Mosipu3aluu CBETa.

M3ydeHne noyisipu3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3y4yenune naTEpPEPEeHITNH JIA3ePHOTO U3ITyUYCHHS Ha IBYX IIEIISX.

Habmonenue aucnepcum.

HabGmrogenue u uccnenoBanue AMGPaKIMOHHOTO CIEKTpa.

H3mepeHnne IiMHbI CBETOBOUM BOJIHBI.

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

Pasznen 6. OcHOBBI cielIHAJILHON TEOPUU OTHOCHTEIbHOCTH.

['paHuIBl TPUMEHUMOCTH KJIACCHUECKON MeXaHUKU. [locTynaTel criennanbHOMI
TEOPUU OTHOCUTEIBHOCTH.

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

DHEPrusi U UMIYJIbC PEIATUBACTCKON YaCTUIBI.

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



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

YyeHndeckuii SKCIIEpUMEHT, JTabopaTOpHbIE PaOOTHI, MPAKTHUKYM.

OnpeneneHue UMIYyJIbCa W DHEPrUM  PEISTUBUCTCKUX dYacTuil (1o
doTorpadusiM TPEKOB 3aPSXKEHHBIX YACTUI B MATHUTHOM TI0JIE).

Pasznen 7. KanToBasi pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

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

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®orordpdext. Onwitel A. I'. CronetoBa. 3akonsl poTodddekra. YpaBHeHHE
Onnmreiina 1 potospdexra. «Kpacnas rpanuna» Gorosaddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJIEHHE CBeTa Ha aOCOJIIOTHO
NOTJIOIIAIONIYI0O M a0COJIIOTHO OTpaxaroulyr 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 nzmepenuii B Mukpomupe. COOTHOLIEHUSI HEONpPenenEHHOCTEH
[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 nocrosiHHoM [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 nornomnieHrue GOTOHOB MPU MEPEXOE aTOMA C
OJIHOTO YPOBHS SHEPIHH HA IPYTOil.



Buasl ciektpoB. CiekTp ypoBHEN 3HEPIrUU aToOMa BOAOPOAA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3TyueHue cBera. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPaJbHBIN

aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu.

Mopnenb onsita Pesepdopra.

Ha0nronenue nuHeyaThIX CIEKTPOB.

YCTpONCTBO U IECUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHIL.

Ornpenenenue JIMHBI BOJHBI JA3€PHOTO U3Ty4YECHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HaOmronenue nuHeRyaToro crekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocrosiHHoi Punbepra.

Tema 3. Duszuka amomHo20 A0pa U I1EMEeHMAPHBIX YACMUY,.

Hyxnonnas monens simpa I'eiizenOepra—lBanenko. 3apsia sapa. MaccoBoe
yucno sapa. M3o0Tonsl.

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

3akOH pPaAuOAaKTUBHOTO pacnaja. PaamoakTHBHBIE HM30TONBI B TPHUPOLE.
CBoiicTBa MOHU3HUPYIOLIEr0 H3Iy4YeHUs. BiusHue paivMOakKTUBHOCTH HA YKUBBIE
opranu3msbl. EctrecTBeHHbIi QoH nznyuenus. 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 SHEPIETUKH.

Mertoapl perucTpanuy 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 pusnyeckoit KapTUHBI MUpA.

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

Yuenuueckuii skcnepumenm, nadopamopnsie 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 (U3UKH ISl OOBSICHEHUS TPUPOJIBI
KOCMHUYECKHX 0OBEKTOB.

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

Bun 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/Ibl TJIaBHOW MOCIIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM NOCJIENOBATEIBHOCTA. BHYTpEHHEE CTpOEHHE
3BE311. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU KU 3BoIonnU CoJiHIA U
3BE3/. DTanbl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxkenue u nBuxenue CoJsiHLIA B
lNanaxtuke. Tunel ranaktuk. Pagnoranaktuky n kBasapsl. YEpHBIE ABIPHI B sSapax
raJaKTUK.

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

Maciuradnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTpPOHOMHUH.

Yuenuueckue nabnrooenus.

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
CKOIUJICHUM.

Pu3nyecKuil NPaKTUKYM.

Crioco0b1 m3MepeHust PU3NIECKUX BETMYUH C UCTIOIh30BAHUEM aHAJIOTOBBIX H
IU(POBBIX M3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEIUYMH.
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», « JIEMEHTbl ACTPOHOMHUH U ACTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M 3TUYECKOU chepax NesTeIbHOCTH YeJIOBEKa, POJIb U MECTO (DU3UKU U
ACTPOHOMHM B COBPEMEHHOM HAy4YHOM KapTUHE MHUPA, 3HAYCHUE OIHUCATEIIbHOW,
CHUCTEMATU3HUPYIOIIEH, OOBSCHUTEIBPHOM WM  MPOTHOCTHYECKOW  (DYHKIUN
buznyecKoil TeopuH, poJib HU3NUECKON TEOpUH B (POPMHUPOBAHUHN TIPEACTaBICHUN
0 (U3MYECKOM KapTHHE MHUpPA, MECTO (PU3MUECKON KapTHUHBI MUpa B OOIIEM PSIIY
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

MexnpeaMeTHbIe CBA3M.

N3yuenue kypca pusuku yriayoaéHHoro ypoBHs B 11 kiacce ocyniecTBisieTcs
C y4€TOM COJEpKaTeIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MAaTeMaTHKH,
Ounonoruu, XUMHUH, reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemmusile nOHAMUS, C6A3AHHbBIE C U3YUEHUEM MEN 0008 HAYUHO20
no3nanuA: SIBICHUE, Hay4YHBIH (akT, TUnoTre3a, (u3nyecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DKCIEPUMEHT, MOJICIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTU U3MEPEHUM, U3MEPUTEIbHBIE 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 37eMEeHTAPHBIX GyHKUMNA. [Ipu3Haku 1OmOOUS TPEYrOIbHUKOB,
onpeeeHue MIONIaaH MITOCKUX GUryp u o0bEMa Tell.

Buonozun: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIE
JIBH)KCHUSI B KUBOW MPHUPOJE, SKOJOTMUYECKUE PHUCKA MpPH POU3BOJICTBE
AIIEKTPOIHEPTUH,  DIIEKTPOMArHUTHOE  3arps3HEHUE  OKpYXKAIOIIeH  cpeibl,
yJIbTPa3ByKOBasi JMAarHOCTMKAa B MEJUILIMHE, OINTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJ, MEXaHU3MbI 00Pa30BaHUs KPUCTANINIECKON PEIIETKU, CIIEKTPATbHBINA aHAIN3.

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

Texnonocua: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIEKTpOJIBUTaTENb SIKOOH, reHepaTrop MepeMEeHHOro TOKa, MHAYKLIHWOHHAs Medb,
JIMHUU DJIEKTpONepeiay, 3JIEKTPOIBUTaTeNb, pajgap, PaauoNpUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBU-neub, ynbTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN amnmapar, BOJOKOHHAs OINTHKA, COJIHEYHasi OaTapesi, CITyTHUKOBbIE
NPUEMHUKH, AI€pHAsl FHEPIreTUKA U SKOJIOTUYECKUE aCIIEKThI €€ Pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMUS YyuyeOHoro mnpeamera «Duzukay
JOJKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH 00Y4arOIIMXCsl pyKOBOACTBOBATHCSA
chOpMUPOBAHHONW BHYTPEHHEW TMO3HMIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIWH, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO O0OIEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITAa U OMBITA JEATEIBHOCTH B IMPOLECCE PEAN3alUi OCHOBHBIX HANPABICHUN
BOCIIUTATENIBHOU ESITENHLHOCTH, B TOM YHCJIE B YACTH:

rPaskIAHCKOT0 BOCTIMTAHMS:

e c(hopMUPOBAaHHOCTH TPAKTAHCKOH MOZUIIUN O0YUAOIIETOCS KaK aKTHBHOTO
Y OTBETCTBEHHOTO WJIEHA POCCUKUCKOTO OOIIEeCTBA;

e TMPUHATHE TPAAUIMOHHBIX OOIIEYEIOBEUECKHX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JECSATEIBHOCTh B UHTEPECAX IPAKIAHCKOTO
oOlrecTsa, y4yacTBOBaTh B CaMOYNpaBICHHMM B 00pa3oBaTesIbHON
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 CIIOCOOHOCTPH OIEHWBATH CUTYAIlUIO M NMPUHUMATh 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

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



UHTEpPEC K pa3IuuHbIM chepam npodecCUOHATBLHON ACSITENbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, yMEHUE COBEPILIATh OCO3ZHAHHBIHI
BbIOOD Oynymiedt 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 LENSAM, OLIEHUBATh PUCKU MOCIEACTBHMN NEITEIbHOCTH;
KOOPJIMHUPOBaTh U  BBIMOJHATH pPabOTy B  YCIOBHUSIX PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBbIe uccieaoBaTe/LCKHE 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
COJIeprKaHusl, MPUMEHEHUIO PA3IMYHBIX METOJOB ITO3HAHUS;

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 3a/auy,
BBIIBUTATh THUMOTE3y €€ pelIeHus, HaxOJuTh apryMEHThl JJiA
JIOKA3aTelIbCTBA CBOMX YTBEPIKICHHM, 3a/JaBaTh MapamMeTpbl U KPUTCPUU
pEIICHNS;

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 0OIacTh
KU3ZHEICATSILHOCTH;

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

Pabora ¢ undpopmaunmeii:

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 HHPOPMAIINH;

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€30MacCHOCTH;

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 MPEUMYIIIECTBA KOMAHAHON U HHAUBUAYAIBHOU
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, paclpeessaTh POIu ¢ Y4ETOM MHEHUN YYaCTHUKOB, OOCYK/1aTh
pe3ynbTaThl COBMECTHOM PabOTHI;

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

MpearaTb HOBBIE NPOEKTHI, OLEHUBATh WJCH C IO3WLHU HOBU3HBIL,
OPUTHHAIIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

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

PeryasiTuBHbIe YyHUBEpPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIBHO OCYLIECTBIIATH IO3HABATEIbHYIO JEATEIBHOCTh 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 NMPAKTUYECKOW PabOTHl C y4ETOM HMMEIOIIUXCS
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 TPUOOPETEHHBIN 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,
OLCHUBATDb COOTBCTCTBHUC PC3YJILTATOB LICIIAM,



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  CIIOCOOHOCTh  TOHUMATh  CBOE

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

caMOperyJIMpOBaHMs, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IOBEJEHHE, CIIOCOOHOCTh aqalTHPOBATHCS 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, BKJIIOYAIONIEH CHOCOOHOCTh IMOHHMMATh  SMOIMOHAIBHOE
COCTOSIHUE [JpPYTHX, YYHUTHIBaTh €ro IpHU OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMANIbHBIX  HABBIKOB, BKJIIOYAIOIIUX CIHOCOOHOCTH  BBICTPAUBAThH
OTHOILIEHUSI C APYTUMH JIIOJbMH, 3a00THTHCS, MPOSBIATH 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 AesITeNbHOCTU
YeJioBeKa, poJib U MECTO (DU3UKU B COBPEMEHHOW HAYYHOW KapTUHE MHUPA,
3HAQUYEHHE OMNKCATEJIbHOM, CHUCTEeMATU3UPYIOLIEH, OOBSCHUTEIBHOU U
MPOTHOCTUYECKON  (QYHKIUNA  (PU3MYECKOW TEOpUU —  MEXaHUKH,
MOJICKYJISIPHOM (PU3UKK U TEPMOJIMHAMUKHU, POJib (PU3HMUECKON TEOpHH 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 MaJICHUE,
abcomoTHO ympyras aedopmanus, aOCONIOTHO ympyroe M abCOIIOTHO
HEYIIPyroe CTOJIKHOBEHMS, MOJEIN Tra3a, XKUIAKOCTM U TBEPIOIO
(KpUCTAITMYECKOTO) TeJa, UeaIbHbIM ra3, TOYSUHbIN 3apsi, OJHOPOIHOE
AIEKTPUYECKOE TOJIE;

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

aHANMM3UPOBaTh U OOBACHATH MEXaHUYECKUE TMPOILIECChl W  SBIICHMS,
UCIIOJIb3YsI OCHOBHBIE TOJIOKEHUSI U 3aKOHBI MEXaHUKHU (OTHOCUTEILHOCTh
MEXaHUYECKOTO JBIKEHUS, (OpMyJbl KHHEMATHKH PaBHOYCKOPEHHOTO
JIBUKEHUsI, TpeoOpazoBanus [amwies Ajii CKOPOCTH U TEpEeMELICHHS,
3akoHbl HplOTOHA, mNpUHIMO OTHOCHUTENbHOCTH [anmmies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHHUS UMITYJIbCA U MEXAHUYECKOU
DHEPrUH, CBSI3b Pa0OTHl CUJIBI C M3MEHEHHEM 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 COXpPAaHEHHS HMMIYJIbCAa U MEXaHWYECKOU
DHEPrUH, 3aKOHA BCEMUPHOI'O TATOTEHUS;

aHAJIM3UPOBATh U OOBACHATH TEIJIOBBIE MPOIECCH U SIBJICHMS, UCIIONIb3YS
ocHoBHble monokeHuss MKT wu 3akoHBI MOJEKyIsApHOW (QUUKH H
TEPMOJUHAMHUKN (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CO CpeaHen
KMHETUYECKOW DSHEpPruer TEIUIOBOIO JBH)KCHUS W KOHLICHTPALIMEH €ro
MOJIEKYJ, CBSI3b TEMIIEpATypbl BEIIECTBA CO CpPEIHEH KHUHETHYECKOU
DHEPIUEN TENJIOBOTO ABMKECHHS €T0 YaCTHL, CBI3b IABJIICHUS UIECATbHOIO
raza C KOHUEHTpPAalHMEW MOJIEKYJ M €ro TEMIEpaTypoi, YypaBHEHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJUHAMHUKH, 3aKOH
COXpaHEHUsl PHEPIHM B TEIUIOBBIX MPOLIECCaX), MPU 3TOM HUCIOJIb30BAThH



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

aHAJTU3UPOBaTh U OOBACHATH DIEKTPUUECKUE SIBJICHUS, WCIOJb3YS
OCHOBHBI€ MOJOKEHUS U 3aKOHBI JIEKTPOJAMHAMUKU (3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MMOTEHIHAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIA, MPUHLMI CYINEPIO3UIUU IIEKTPUUECKUX
MoJIeH, IPU ATOM yKa3biBas YCIOBUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKKe TPAKTUYECKU Ba)KHbIE COOTHOIICHMS: 3akoHbI Oma g ydacTka
UEeNYM U U1 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH J[xoyns—JIeHna,
npaBwia Kupxroda, 3akonsr @apajes AJ1s1 3JIEKTPOJIn3a);

OTMCHIBaTh (PU3UUYECKHE TMPOIECChl W SIBICHUS, HWCIOJBb3YS BEIMYWHBI:
NepeMEIIEHHE, CKOPOCTh, YCKOPEHUE, UMITYJILC T€JIa U CUCTEMBI TEN, CUIIA,
MOMEHT CUJIbl, IaBJICHUE, TIOTEHIUAJIbHAS SHEPIUsl, KHHETUYECKasl SQHEPT U,
MeXaHU4ecKas SHeprusi, paboTa Cuibl, ICHTPOCTPEMUTEIILHOE YCKOPEHUE,
CUjia TSDKECTH, CHUJa YIOPYroCTH, CHJIa TPEHUsl, MOIIHOCTb, SHEPrus
B3auMOJecTBU Tena ¢ 3eMiEi BOIM3U €€ MOBEPXHOCTH, SHEPTUS YIIPYTron
nedopmarui Ipy>KUHBI, KOJTUYECTBO TEIIOTHI, a0COMIOTHAS TeMIIepaTypa
Tena, paboTa B TEPMOJMHAMHKE, BHYTPEHHSISI HHEPrus HJI€aTbHOTO
OJIHOATOMHOT0 ra3a, padoTa WJealbHOro ra3a, OTHOCUTEIbHAS BIa>KHOCTh
Bo3ayxa, KIIJl naeansHOro TEmaoBOro NBUTATENIS; JJIEKTPUUECKOE IMOJIE,
HaIpsHKEHHOCTD AJIEKTPUUYECKOTO MOJIsA, HANPSHKEHHOCTh MOJII TOYEYHOTO
3apsia WK 3apspDKEHHOTO Iapa B BaKyyMe M B JIMDJICKTPUKE, MOTECHIIHAI
AIIEKTPOCTATUYECKOTO TOJIsl, Pa3HOCTh MOTEHIIMATIOB, JJEKTPOIBIKYIIAS
Cuja, CUjia TOKa, HaMpsHKEHUE, MOITHOCTh TOKA, AJIEKTpUUYecKass €MKOCTh
IJIOCKOTO  KOHJIGHCATOpa,  COMNpPOTHMBICHME  y4yacTKa  Lenu ¢
MOCJIEA0BATEIbHBIM U MAPAJJIEIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS
AJIEKTPUUECKOTO IOl KOHJIEHCATOPa;

OOBACHATH  OCOOEHHOCTM  MpPOTEKaHUs  (U3HYECKUX  SIBICHHI:
MEXaHMYECKOE JIBUKEHHE, TEIUIOBOE JBWIKCHHME YacTHUI[ BELIECTBA,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKEeHHE, MU(PGy3us, UCTapEHUE,
KUIIEHUE W KOHJICHCAIINS, TJIABJICHUE U KpUCTAIUIM3alMs, HAIIPABIECHHOCTh
TEIUIONEpEAAUH, JIEKTPU3ALUNS TEJl, SKBUIOTEHIIMAIBHOCTD TOBEPXHOCTH
3apsHKEHHOTO MPOBOJHUKA;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PM3MUECKOU BEIIMYUHBI OT
JIPYroM ¢ UCMOJIb30BAHUEM MPSAMBIX U3MEPEHUM, TPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCUpOBaTh pe3yJbTaThl MOJIYYEHHON  3aBUCHMOCTH
bu3nueckux BEIUMYMH B BHUAE TIpaduKoB ¢ YYETOM aOCOJIOTHBIX
MOTPEIIHOCTEd  M3MEpPEHM, JIeJlaThb  BBIBOABI [0  pe3yJbTaTaM
UCCIICIOBAHUS;



MPOBOJIUTH KOCBEHHBIC H3MEpPEHUs (OU3UUECKUX 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 IKCIEPUMEHTAIHYIO YCTAHOBKY, aHATU3UPOBATh
MOJIYYCHHBIC PE3yIbTaThl W JIeJaTh BBIBOJ O CTaTyce NPEIJI0KEHHON
TUTIOTE3HI,

coOro1aTh paBuiia 6€30MaCHOTO TPYyAa MPU MPOBEIACHUU UCCIIEIOBAHUN B
paMKax  y4yeOHOTrO  O3KCIepUMEHTa, [MpakTUKymMa W  y4deOHo-
UCCJIEIOBATENIbCKOW U TMPOEKTHOM NESATeIbHOCTH C MCIOJIb30BAaHUEM
U3MEPUTEILHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYAOBAHMUS;

pemaTh pacy€THBIE 3aJa4d C SIBHO 33JaHHOM M HESIBHO 3aJaHHOU
bu3nYecKoil MOJENbI0: Ha OCHOBAHMM aHaJIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (U3MUECKONM MOJeiIM, OTBeYarole TpeOOBaHMSAM 3ajayH,
MPUMEHSTH (POPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH U IMOCTYJIATHI (PU3UIECKUX
TEOpU MPHU UCIOJIb30BAHUU MATEMAaTHYECKUX METOJIOB PEIICHHs 3a]ad,
MIPOBOJIUTH PAcCUEThl HA OCHOBAHUM MMEIOIIMXCS JAHHBIX, aHAJTU3UPOBAThH
pe3yibTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YIETOM IMOTYYCHHBIX
pe3yIbTaTOB;

pemarh Ka4deCTBEHHBIC 3adaud, TpeOyiolmue TPUMEHEHUS 3HAHWN W3
pa3HBIX pa3aenoB Kypca (PU3UKH, a TAK)KE WHTETPAIIUU 3HAHUN U3 APYTHUX
NPEJIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATh JIOTMYECKYIO
LEMOYKY PaCCyKJICHUI ¢ ONOPOM HA U3YUEHHbIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKUe SIBICHUS;

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

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

aHAIM3UPOBATh U OIIEHUBATH TOCIIEACTBUS OBITOBOM M TIPOU3BOICTBEHHOM
NEATEIbHOCTH 4YEJIOBEKa, CBA3AHHOM C (PU3MYECKUMHU TNPOLECcCaMu, C
MO3ULIMNA SKOJIOTUYECKON 0€30MaCHOCTH, MPEICTABICHUN O PALIMOHAIEHOM
MPUPOOTIOIH30BAHNN, & TAK)KE Pa3yMHOM HCIIOJIb30BAHUM JTOCTUKCHUIN
HAyKd W TEXHOJOTUW JUIsl JMalbHEUIEro pPa3BUTHS UYEIOBEYECKOTO
00I11eCTBa;

MPUMEHSTH Pa3lInuHbIe CIOCOOBI paboThl ¢ MHpOpMaIend (PU3NIECKOTro
COJIepXaHUsi C UCIHOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTHA, TIPU 3TOM HCIOJB30BaTh COBPEMEHHBIE WH(MOPMAIIMOHHBIE



TEXHOJOTHUU JUIsl TIOMCKa, MepepabOTKU M TPEIbSBICHUS Yy4eOHOU H
HAYYHO-MOMYJISIPHON HH(OpMaLMU, CTPYKTYPHUPOBAHUS U MHTEPIIPETALIUU
uHbOpMaIlMK, TOJYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHATM3UpPOBaTh  IOJydyaeMylo  HMHPOpPMAlMIO W OLEHUBaTh €&
JOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOIIUXCS 3HAHW, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(OpPMaLIUU;

IPOSIBIISATH OpraHu3aIOHHbIE u MO3HABaTENIbHbIC YMEHHUS
CaMOCTOSATEJILHOTO TPUOOPETEHNSI HOBBIX 3HAHUH B POIIECCE BHITOTHEHUS
MIPOCKTHBIX U Yy4eOHO-UCCIIEA0BATEILCKUX Pa0oT;

paboTaTh B TpymIme ¢ HUCIHOJIHEHHWEM Pa3IMYHBIX COLHUAIBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATIBFHO PacIpeAeisiTh AeSITeIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsIX, aJI€KBATHO OLICHUBATh BKJIAJ 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 00YHaIOUIUXCSl YMEHUI:

MOHUMATh POJIb (PU3UKU B IKOHOMUUECKON, TEXHOJIOTHUECKOM, COLIMaTbHON
U 3TUYECKOHN cdepax NeATeIbHOCTH YeNOBeKa, pOoJib U MECTO (PU3UKU B
COBPEMEHHOW Hay4yHOI KapTUHE MUpPA, POJIb ACTPOHOMUHU B IPAKTUYECKON
NesATEeIbHOCTH YeJIOBEeKa U JajdbHEHIIeM HAay4YHO-TEXHUYECKOM PAa3BUTHUH,
3HAQUYEHHE OMKCATENIbHOM, CHUCTEeMATU3UPYIOIIEH, OOBSCHUTEIBHOU U
IPOrHOCTUYECKOW (PyHKUIMNA (PU3NYECKOW TEOpUH — 3JICKTPOAMHAMUKH,
CHEIHAIIbHOM TEOpUM OTHOCUTENBHOCTH, KBAaHTOBOM (DU3HUKH, pOJIb
dbuznyeckoil Teopuu B (POPMUPOBAHUU TPEACTABICHUM O (PU3UYECKOU
KapTUHE MHpa, MECTO (PU3MYECKOM KapTHUHBI MHpa B OOIIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPO/IE;
pa3ianyaTh yCIOBUS MPUMEHUMOCTH MOJIENeH (PU3NYECKUX TEJ U IPOLIECCOB
(sIBJIEHUI): OTHOPOAHOE AIEKTPUUECKOE U OJHOPOJHOE MATHUTHOE IOJI,
rapMOHUYECKHE KoJIeOaHUs, MaTEMAaTUYECKUA MAasiTHUK, WACaIbHbIN
PY>KUHHBIN MAasiITHUK, rapMOHUYECKHE BOJIHBI, ujeanbHbINA
KoJIe0aTeNbHBIN KOHTYp, TOHKAas JIMH3a, MOJIeNIel aTOMa, aTOMHOT'O spa U
KBAaHTOBOM MOJIC/IN 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 D3JIEMEHTE DJJEKTPUUECKON I1EMU CO CKOPOCTHIO
W3MEHEHHUSI CUJIbI TOKA, OCTYJIAThI CIIELIUAIIbHON TEOPUU OTHOCUTEIBHOCTH
OWHIITEIHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE TIPOIIECCHI U SIBJICHHMS, NCTIOJIBb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  AJiA
dboTordekra, mepBblit 1 BTOpOM NOCTYNAThl bopa, MpUHIIUIT COOTHOIICHHUS
HeonpeaenéHHocTer [elizenOepra, 3akOHBI COXPAHEHMs 3apsiIOBOTO U
MacCOBOT'0 YHCEN U SHEPTUU B SIICPHBIX PEAKLMIX, 3aKOH PAJUOAKTUBHOIO
pacmaja);

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

OOBSACHATP  OCOOCHHOCTH  MPOTEKaHHUS  (PU3MYECKHX  SIBJICHMIA:
AJIEKTPOMArHUTHAS UHIYKIINS, CAMOWHIYKITNS, PE30HAHC, HHTEPPEPECHITHS
BOJIH, Judpakuus, JIUCIEpPCUsl, TOJHOE BHYTPEHHEE OTpaXKEHUE,
dbortoanexTpudeckuii 3pdexT (hororddexr), anbda- u 6eTa-pacnajsl saep,
ramma-u3iaydeHue saep, Pu3ndecKre NpUHIUIBI CIEKTPaIbHOrO aHan3a U
paboTHI J1a3epa;

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

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

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI I aHaIM3a © OOBICHEHHWS  (PU3WYECKUX  MPOIECCOB,
MPOUCXOIAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIAJIAKTUUECKOU
cpene; ABWKEHMS HeOSCHBIX Tell, ABOJIIONMH 3BE3 U BeeneHHoi;
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 M3MEPEHHUs, OIICHUBATh a0CONIOTHBIE U
OTHOCUTEIHHBIC MIOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPCHHIA,
IIPOBOJIUTH OTBITHI IO TIPOBEPKE MPEII0KEHHON THIOTE3bI: TUIAHUPOBAThH
IKCIIEPUMEHT, COOMpATh IKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAJTM3UPOBATh
MOJIYYCHHBIC PE3YyNbTaThl W JIEJaTh BBIBOJ O CTaTyce MPEIIOKEHHON
TUTIOTE3HI,

OTHMCHIBATH METOIbI TTOTyUEHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUN;
coOroaaTh mpasuiia 0€30MacHOTO TPyAa MIPH 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 TAK)KEe MHTETPAlly 3HAHUHN U3 APYTUX
PEIMETOB ©CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAMBATH JIOTHYECKYIO
IIENIOYKY pacCyKJICHUI C ONOPOI Ha N3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHUS,

UCIIOJIP30BAaTh TCOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MIPUHIIATIOB 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 OIICHUBATH MOCIEICTBUSI OBITOBOW M TIPOU3BOICTBEHHON
JESTEIIbHOCTH 4YEJIOBEKa, CBSA3aHHOW C (PU3WYECKUMH TMPOIECCaMU, C
MO3UINI KOJOTHYECKON 0€30IacHOCTH, MPEACTABICHUH O PAIlMOHATIEHOM
MPUPOONIOIH30BAHNN, & TAKKE PasyMHOM HCIIOJIb30BAHUH JTOCTHKEHUN
HAyKH M TEXHOJOTMHA JUIS JaJbHEUIIET0 pa3BUTHUA YEIIOBEYECKOTO
00I11eCTBa;

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



TEXHOJIOTUH, IPH ATOM HCIOJIB30BaTh COBPEMEHHbIE WH(GOPMAIMOHHBIE
TEXHOJOTHH i1 TIOHMCKa, TepepaboTKM M TPEIbSBICHHUS y4yeOHOUW WU
HAYYHO-MIOMYJISIPHON HH(OpMaLMU, CTPYKTYPHUPOBAHUS U MHTEPIIPETALIUU
UHpOpMaLMY, TOJYYEHHOM M3 pa3lWYHbIX MCTOYHHKOB, KPUTHYECKU
aHATM3UPOBaTh  IOJydyaeMylo  HMHPOpPMALMIO W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCS 3HAHWW, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(OPMaLIUU;

IPOSIBIISTD OpraHu3allMOHHBIE u NO3HABATEIbHbIE yMEHUs
CaMOCTOSATEILHOTO TPUOOPETEHNSI HOBBIX 3HAHUH B POIIECCE BHITTOTHEHUS
HPOEKTHBIX U Y4eOHO-UCCIIEI0BATENLCKUX PadoT;

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

IPOSIBISATE MOTUBAIMIO K OyayIiel nmpodeccuoHanbHOM AeSITeTbHOCTU IO
CHEIHUAIBHOCTIM (PU3UKO-TEXHUYECKOTO MPOdUIIs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB JIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabnbie IIpakTnueckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3znen 1. HAYYHBI METO/I IIO3HAHUSI ITIPUPO/IbI
1.1 Hay4nblit MeTO MO3HAHUS TIPUPOIBI 6 bubmorexa HOK
’ i A PHPOA https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Pa3znen 2. MEXAHUKA
but6mmoreka [IOK
21 Kusemarika 10 ! https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.2 Hunamiia 10 https://m.edsoo.ru/f16b68d7
N bu6mmoreka [IOK
2.3 Cratuia TBEpAOTO TENA > ! https://m.edsoo.ru/f16b68d7
bubmunoreka LIOK
2.4 1 1
3aKOHBI COXPAHEHHS B MEXAHUKE 0 hitps://m.cdsoo.ru/f16b68d7
Hroro no paszneny 35

Pasnea 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJINHAMHUKA

3.1 OCHOBBI MOIEKYJIIPHOKHHETUYECKOI TEOPUHU 15 1 bubmorexa LIOK
) yap p https://m.edsoo.ru/f16b68d7
3.2 TepmonnHamuka. TennoBble MalIuHbI 20 1 Bubmmorexa LOK

https://m.edsoo.ru/f16b68d7



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

33 Arperatsble cocTosiHUS BelecTBa. da3oBbie 14 Bu6muotexa [JOK
' HIEPEXOIBI https://m.edsoo.ru/f16b68d7
Uroro no pazaeny 49
Paznen 4. 9JIEKTPOJIMHAMUKA
bubmunoreka LIOK
4.1 DeKTpHICCKoe nose 24 https://m.edsoo.ru/f16b68d7
. . bubmuoreka [JOK
4.2 IToCTOSIHHBIN JIEKTPUYECKUM TOK 24 hitps://m.cdsoo.rw/f16b68d7
bubmunoreka LIOK
4.3 TOKH B pasHiHBIX Cpesiax 6 https://m.edsoo.ru/f16b68d7
Uroro no pazaeny 54
Paznen 5. PUBSHUYECKHUM TIPAKTUKYM
. bubmoreka [{OK
31 PHIHHCCKHH NPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
bubmunoreka LIOK
PesepBHOE Bpemst 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 16
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11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHbBbIE
HanmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne i/l P Konrpoabusie IIpakruueckue (icpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
Paznen 1. JIEKTPOJIUHAMUKA
bubmunorexa LIOK
I MarrurHoe nose 14 https://m.eds00.ru/39859¢f1
bubmunoreka LIOK
1.2 DJIEKTpOMArHuTHas MHyKIHS 13 1 hitps://m.cdsoo.ru/39859¢f1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
but6mmoreka [IOK
2.1 MexaHnnueckue KoJieOaHus 10 https-//m.edsoo.r/39859f1
but6mmoreka [IOK
2.2 DJEeKTpOMarHUTHBIE KOJIeOaHus 15 hitps://m.cdsoo.rw/39859¢f1
)3 MexaHu4ecKkue U AIEeKTPOMarHUTHBIC 10 1 bu6nuoreka [IOK
’ BOJIHBI https://m.eds00.ru/39859¢f1
bu6mmoreka [IOK
24 Onria 25 ! https://m.eds00.ru/39859¢f1
Hroro no pazneny 60

Paszea 3. OCHOBBI CIIEIIUAJIbHOM TEOPUM OTHOCUTEJIBHOCTHU

3.1

Ocuosel CTO

5

1

but6mmoreka [IOK
https://m.eds00.ru/39859¢f1

Hroro no pazneny



https://m.edsoo.ru/39859ef1
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Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynapHo-BOJIHOBOH AyalIu3M 15 bubmorexa HOK
) PHYCKY AP Ay https://m.eds00.1ru/39859¢f1
Bbubmunoreka LIOK
4.2 D 5
H3HKa aToMa https://m.eds00.ru/39859¢f1
43 ®u3nKa aTOMHOTO SIApa U AIEMEHTapHbBIX 5 bubmmoreka [JOK
' 4JacTUI] https://m.eds00.ru/39859¢f1
Hroro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

but6mmoreka [IOK
5.1 DJeMEeHTHl aCTPOHOMHUU U aCTPOPHUIUKU 12 hitps://m.cdsoo.ru/39859¢f1
Hroro no pazneny 12
Pa3znen 6. PUSHUYECKHM TIPAKTUKYM
N but6mmoreka [IOK
6.1 DusHrieCkHit IpaKTHicyM 16 16 https://m.eds00.ru/39859%f1
Hroro no paszneny 16
Pa3nen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaru3zaius u 00001eHne
71 IIPEAMETHOT'O COAEPKAHMS U OIIbITa 15 bu6nuorexa [IOK
' NEeSTENIbHOCTH, TPHOOPETEHHOTO MTPH https://m.eds00.ru/39859f1
u3ydeHnn kypca ¢usuku 10 — 11 kmaccon
Hroro no pazneny 15
bubmunorexa LIOK
Peseprioe Bpems 10 https://m.eds00.ru/39859f1
OBULIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16



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

10 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHBbIE
Ne Hdara uudposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTesibHbIE
padoTsI padoThI
pecypchl
| dusnka — pyHIaMeHTaIbHAS HayKa O 1 bu6nuoreka [IOK
pupoJie https://m.edsoo.ru/1beef346
) Hayunslii MeTOZ MO3HAHUS U METOABI 1 bubnmoreka [JOK
nccaenoBaHus GU3NIECKUX SBICHUN https://m.edsoo.ru/3a7fde29
DKCHEPUMEHT U TEOpUsl B Ipoliecce
3 nosﬂagml IIPUPOILI pHa6JII(I))I[eHI/Ie u 1 buGnnorexa LIOK
PHPOATL. https://m.edsoo.ru/34c49931
HKCIEPUMEHT B (PU3UKE
4 CriocoOsl u3MepeHust (PU3HIECKUX | bu6nuoreka [IOK
BEJIMYUH https://m.edsoo.ru/ca2def03
AOGCOTIOTHAsI U OTHOCUTEITbHAS
5 MOrPENTHOCTH U3MEPEHUI 1 bubmorexa [IOK
P p https://m.edsoo.ru/7f18fda3
(bUBUYECKUX BETMYUH
MognenupoBanue B ¢puzuke. Poib u
MecTo GU3uKU B POpMUPOBAHUHT
6 COB quéHHoﬁ Ha(b 1?0171 II:a THHBI 1 bubmorexa [IOK
P yi . p https://m.edsoo.ru/eabbded1
MHpa, B IPAKTUYECKOHN ACSITEIHBHOCTH
Jronen
Mexannueckoe nBuxkeHue. Cucrema
. otcyeTa. OTHOCUTEIBHOCTh 1 bubmoreka [{OK

MEXaHHYECKOTO JIBYKeHUs. [Ipsmas n
oOpaTHas 3a/1a4yu MEXaHUKH

https://m.edsoo.ru/e9a52f02



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
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Panunyc-BexkTop MarepuaibHON TOUKH,
€ro IPOEKIUN Ha OCH KOOPAMUHAT.

bubmunoreka LIOK

8 Tpackropus. Ilepeveuiene. https://m.edsoo.ru/30a108a5
CxopocTth. X mpoeKuuu Ha OCH
KOOpJUHAT
PaBHOMEpHOE IPSIMOJIMHEWHOE

9 nsuxenue. ['paduyeckoe onncanue bubmmoreka [JOK
PaBHOMEPHOTO MPAMOJIMHEHHOTO https://m.eds00.ru/89ba7190
JIBUKCHUS

10 CnoxxeHue nepeMereHuii u bubnmoreka [JOK
ckopocrtei. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHomepHoe ABUKEHUE.

1 MrHoBeHHas1 CKOPOCTh. Y CKOPEHHUE. bu6nuoreka [IOK
[IpsAmosnHENHOE JBUKEHUE C https://m.edsoo.ru/a99549a7
MMOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 MPSAMOJIMHEHHOTO IBUKEHUS C bubmmorexa LOK

https://m.edsoo.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHUEM
CBoOoaHoe majienue. Y CKopeHue

13 CBOOOIHOTO ITa€HNA. 3aBUCUMOCTD bu6mmoreka [IOK
KOOPJAUHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢
BpPEMEHU U UX rpaduku

14 JIBrokeHue Tena, OpOIIeHHOTO MO/ bubmunoreka LIOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuzeliHOe 1BUXKEHHE.

I[BI/I)KGI:II/IG 10 OKPYKHOCTH. YTJIOBast BuGmiorexa LOK

15 U JIUHENHas ckopocTs. [lepuon u

gacrora. lleHTpocTpemMuTenpHOE U
MIOJTHOE YCKOPEHUE

https://m.eds00.ru/331961be



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
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KonrponsHast pabora o Teme

bubmunoreka LIOK

16
"Kunemaruka" https://m.edsoo.ru/1242{32¢
IlepBbIif 3ak0H HproTOHA.

17 NHepruanbHbIe CUCTEMBI OTCUETA. bu6nuorexa [IOK
[Tpuniun oTHOCUTENBHOCTH ["anumes. https://m.edsoo.ru/5a9e4a64
HewnnepuuanbHble CUCTEMBI OTCYETA

13 Cuna. PaBHOZIEHCTBYIOIIAS CUIIa. bu6nuoreka [IOK
Bropoii 3akon HeroTona. Macca https://m.edsoo.ru/141d3837

19 B3aumoneiictue ten. Tperniil 3aKoH bubmunoreka LIOK
HsroTona https://m.edsoo.ru/57dba505
IIpuHIUI CYIIEPIIO3UIIUH CHIL.

20 meellilne 3ay2qua 1} L:/IMGHGHI/IG bubmmorexa [IOK

A p https://m.edsoo0.ru/bdf997fb
3akoHOB HproTOHA
3aKOH BCEMUPHOTO TATOTEHUS.
21 OKBUBaJCHTHOCTH I'PABUTAIIIOHHON 1 bubmorera [IOK
N p . https://m.edsoo.ru/9aba2b0a
WHEPTHOU Macchl

” Cuna TSKeCTH U YCKOpEHHE bu6nuoreka [IOK
CBOOOIHOTO ITaICHUSA https://m.edsoo.ru/2275726
JIBroKeHrne HeOECHBIX TE U X

” HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubnmoreka [JOK
KOCMHUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa

24 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUIbI cui

P Prp bu6mmoreka [IOK
TpeHus. [[BuxkeHue B KUJKOCTU U
25 https://m.edsoo.ru/1fa86499

ra3e Cc yqéTOM CHJIBI COITPOTUBJICHU A
cpensbl

https://m.eds00.ru/2cb29676
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%6 Hasnenue. I'mapocrarnueckoe Bu6muotexa [JOK
nasinenune. Cuiia Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOIOTHO TBEPOE TEIIO. bu6nuoreka [IOK

27 IlocTynarenbHOE U BpalaTeIbHOE bu6nuorexa [IOK
IBUKEHHUE TBEPAOTO TeNa https://m.edsoo.ru/2b95d57¢

)3 MoOMEHT CHJIbI OTHOCHUTEIBLHO OCH bubmuoteka [JOK
BpaieHus. [1neqo cuibl https://m.edsoo.ru/653d3459
CrnosxeHue cuil, NpUIOKEHHBIX K

29 TBepaoMy Teny. LIeHTp TsxecTu Tena. bubmmoreka [JOK
VYcnoBus paBHOBECHS TBEPJIOTO TeEIA. https://m.edsoo.ru/9aa79a7d
Bunasl paBHOBecHs

bubmunoreka LIOK
30 Pewenne 3anau
A https://m.edsoo.ru/dc1caac0

31 KonTponbHas pabota no teme bubnmoreka [JOK
"Ilnnamuka. Ctatuka TBepaoro tena'" https://m.edsoo.ru/9f5a574¢
NMmnynbsc MmaTeprualbHOM TOYKH,

CUCTEMBbI MaTepUATIbHBIX TOYEK. BuG 1IOK
noInoTeKa

32 IleHTp Macc cuCTeMbI MaTepUaIbHbBIX httos://med /4bb8294b

ps://m.edsoo.ru.
Touek. Teopema o ABUKEHHUH LIEHTpa
Mmacc
Nmmynbe cuiibl U ©3BMEHEHUE Bu6 OK
noInoTeKa
33 HMITyJIbCA TeJa. 3aKOH COXPaHEHHUS 1
https://m.edsoo.ru/13f0a221
uMItyibca. PeakTuBHOE TBUKEHUE
MoOMEHT uMITyJIbCca MaTepraIbHON
34 To4ku. [Ipencrasienue o coxpaHeHuu bu6nuorexa [IOK

MOMCHTA UMITYJIbCAa B ICHTPAJIbHBIX
IIOJIAX

https://m.edso0.ru/d6532eb9
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bubmunoreka LIOK

35 Pemenne 3amau
a https://m.edsoo.ru/f7706d63
Pabora cuiiel Ha MajIoM U Ha
16 KOHEYHOM NIEPEMEILIECHHH. bubmmoreka [JOK
I'paduaeckoe nmpenacraBiaeHne pabOTHI https://m.eds00.ru/913974¢7
cWiIbl. MOIITHOCTE CHJIBI
Kunernueckas sueprusi. Teopema o0
37 N3MEHEHUN KHUHETHYECKON YHEPTHH bubmorexa LIOK
. p https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOYKH
[NoTeHuuanbHBIE U HEOTEHITHAILHEIE
38 cunbl. [loreHninanpHas SHEPrust buGnnorexa LIOK
' privt. https://m.edsoo.ru/554bafcc
Bropas kocMuueckast CKopocThb
Tpetbst KocMuUeckast CkopocTb. CBS3b
paboThl HEMOTCHIIUATHHBIX CHJI C
39 H3MEHEHHEM MEXaHUYECKOH SHEPIUH bubmmorexa [OK
p https://m.edsoo.ru/f57b4¢01
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKOU SHEPTUU
Vipyrue u He M€ CTOJIKHOBEHMSI.
40 y EIZII;GHI/IG Beyrg) ynrjm IUTSL UAealbHON bubmmorexa [IOK
p pHy https://m.edsoo.ru/f30f43b6
KHIKOCTH
A1 KontponbHas paboTa mo teme bu6nuoreka [IOK
"3aKOHBI COXpaHEHHS B MEXaHUKE" https://m.edsoo.ru/474e7c4a
Pa3BuTue npeacraBieHuii 0 npupoe
4 Tem1oThl. OCHOBHBIE MOJIOKEHUS bubmoreka [JOK
MKT. duddy3us. bpoynosckoe https://m.edsoo.ru/b0a4445f
IBIKEHHUE
Crpoenue ra3000pa3HbIX, )KUIKUX U
bubmunoreka LIOK
43 TBEPABIX Tel. XapaKTep ABUKECHHUS U

B3aMMOJICHCTBUS YaCTHUI] BEIIECTBA

https://m.edsoo.ru/c44d02e2
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Macca 1 pa3mepbl MOJIEKYJT (aTOMOB).

44 KomnuectBo BemectBa. [locTosinnas bubmmorexa LIOK
Hl ) https://m.edsoo.ru/c5b72ab7
ABorazipo
45 Temneparypa. TermnoBoe paBHOBecHE. bu6nuorexa [IOK
Ixama Henbcus https://m.eds00.ru/0070d493
bu6mmoreka [IOK
46 Pewenue 3ana4 https://m.edsoo.ru/1531abas
but6mmoreka [IOK
47 n iras. I’
FICAJILHBIH Ta3. L A30BBIC 3AKOHbI https://m.edsoo.ru/1deb2367
43 YpaBHenue Menzeneena- bu6nuoreka [IOK
Kunaneiipona. Pemenue 3agau https://m.edsoo.ru/8d12¢328
49 AOcoiroTHas Temmeparypa. 3akoH bu6nuoreka [IOK
JanpToHa https://m.edsoo.ru/14e02d1f
50 W3omporueccsl B uacaabHOM rase ¢ Bu6muotexa [JOK
IOCTOSIHHBIM KOJIMUYECTBOM BeEIlECTBA https://m.edsoo.ru/68878d51
I'paduueckoe nipencrapieHue
51 I/III:OE) OLIECCOB: i;Te Ma, U30Xo0pa bubnmorexa LHOK
port ’ pMa, P, https://m.edsoo.ru/1344327b
n3o0apa
but6mmoreka [IOK
52 0) MKT
CHOBHOC ypaBHEHHe https://m.eds00.ru/c8094721
bubmunoreka LIOK
53 P
cHieme safat https://m.edso0.ru/10265a05
CBs3b a0CONIOTHOI TeMmepaTypbl
TEPMOJAMHAMUYECKON CUCTEMBI CO
54 CpeaHel KHHETUYECKON dHEPrUuen https://m.edsoo.ru/c38af875

MOCTYNATEIbHOTO TEMIOBOTO
JIBIDKEHUS €€ YaCTHII
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55 O06001IeHNEe U CUCTEMATU3AIIHS bubmoreka [{OK
3HaHu# 110 Teme "OcHoBel MKT" https://m.edsoo.ru/09d12{d8
56 KonrponsHast pabora o Teme bu6nuorexa [IOK
"OcuoBsl MKT" https://m.edsoo.ru/13adad59
TepMoauHamMuyeckas cucrema.
3agaHue BHEMIHUX yciaoBui s T/
cUCTeMbl. BHenHuE 1 BHYTpEHHHE
57 napametpsl. [Tapamerpsl T/] cuctemsl Bubmmorexa [IOK
P prl- 11ap p https://m.edsoo.ru/5f8d38a3
KaK Cpe/IHHMe 3HAYCHUsI BETUYHH,
OIMMCBLIBAIOIINX €& Ha
MUKPOCKOIIMYECKOM YPOBHE
HyneBoe Hauamo TepMOAMHAMUKH.
58 CamonpousBomabHas penakcanus TJ] Bubmmorexa [IOK
P p " https://m.edsoo.ru/8ec5120
CUCTEMBI K TEIJIOBOMY PaBHOBECHUIO
Monens uaeanbpHOro raza B
59 TepMOIUHAMHUKE. Y CIIOBUS bubmmorexa LOK
P Tl https://m.eds00.ru/29355001
MIPUMEHUMOCTH ATOW MOJICITH
VYpaBaenue MengeneeBa-Knanelipona
60 U BRIpaKEHUE JJI BHYTPEHHEN bubmorexa LIOK
p o yIp https://m.edsoo.ru/bal178d0
SHEPTHH
BeIpaxxeHue 111 BHyTpEHHEN SHEPTUU
61 0JTHOATOMHOTO HJIeaJIbHOTO Ta3a. bubmoreka [JOK
KBasucrarndueckne u HecTaTHUECKUE https://m.edsoo.ru/ac5cacl5
TIPOIIECCHI
OnemeHTapHas paboTa B
& TepMoArHamMuke. Beruncnenue bubmunoreka LIOK

paboTsI 1o rpaduKy mpoiecca Ha pV-
JauarpamMMe

https://m.edsoo.ru/741d5738
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https://m.edsoo.ru/29355001
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Tennonepenayua kak crnocod

63 W3MEHEHUs BHYTpeHHeH sHeprun T]] bubmorexa [IOK
https://m.edsoo.ru/3d734561
CUCTEMBI 0€3 COBEpIIEHUS PaOOTHI
64 KonBekuusi, TEI0nIpOBOJHOCTD, bu6nuoreka [IOK
U3J1y4YEeHUE https://m.edsoo.ru/157b54cd
KonunuecTtBo TemnoTsl. TeninoéMkocTh
65 Tena. Y ienpHas u MOJIsipHas bu6nuoreka [IOK
TEIIOEMKOCTH BELIECTBA. Y I€JIbHAS https://m.edsoo.ru/7ba67355
TEIJI0Ta CTOPAHMS TOILIIMBA
66 Pacuér xonuyecTBa TEMIOTHI NpH bubnmoreka [JOK
TerIonepe1ade https://m.edsoo.ru/1db5ad4e
67 [TonsTre 06 aquabaTHOM mporiecce. bubnmoreka [JOK
[TepBbIii 3aKOH TEPMOAMHAMUKHU https://m.edsoo.ru/d8098824
KomnmdaecTBo TemnoTs u paboTa Kak
68 Mepbl U3MEHEHUS1 BHYTPEHHEN bubmmorexa LOK
https://m.edsoo.ru/b047alcd
sHepruu T/I cucrempl
BTopoii 3ak0H TepMOIMHAMUKY 151
69 PaBHOBECHBIX U HEPABHOBECHBIX bu6nuoreka [IOK
npoueccoB. HeobpaTumoctsb https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOLIECCOB
70 [TpuHUUIIBI AEHUCTBUS TEMIOBBIX bubmunoreka LIOK
mammH. KITJJ https://m.edsoo.ru/2¢945513
71 MakcumanbHoe 3HaueHue KIT. Iukin bubmunoreka LIOK
Kapno https://m.edsoo.ru/fe3857b9
bubmunoreka LIOK
72 Pemere saxas https://m.edsoo.ru/b3efal8b
7 DKOJIOTUYECKHE aCTICKThI bubnuoreka [JOK

HUCIIOJB30BaHUs TCIIJIOBBIX

https://m.edsoo.ru/9867aaa7
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nsurareineil. TernoBoe 3arpsi3HEHNE
OKpY>Karolleu cpebl

74 Pemenue 3anau bubmorexa HOK
https://m.edso0.ru/c8c70432
O0001IeHE U CHCTEMATH3AIHS
75 3HaHu# 1o Teme "TepMoauHaMuKa buGnnorexa LIOK
P ' https://m.edsoo.ru/28d62b3f
TenmoBbie MaIIMHEBI
KontponbHas paboTa mo teme
76 "TepmoauHamuka. TemioBnie bubmmorexa [OK
p | ’ https://m.edsoo.ru/1b6e26c5
MallHBI
[TapooGpa3oBanue U KOHICHCAIIHSI.
77 Ucmapenue u xunenue. Y genpHas bubmmorexa LOK
P ) https://m.eds00.ru/618¢6777
TEIUIOTa MapooOpa3OBaHUS
Haceplmennbie 1 HeHACBIIEHHBIE
napel. KauecTBeHHas1 3aBUCUMOCTh
IUIOTHOCTHU U JABJICHUS HACBILIEHHOTO
73 rapa OT TEMIIEPATYpPhI, UX bu6nuoreka [IOK
HE3aBUCHUMOCTE OT 00BEMa https://m.edsoo.ru/f5¢17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPATypPHI KUTICHUS OT AaBIICHUS B
SKHUIKOCTH
79 BraxxnocTs Bo3myxa. AGComoTHAS U bu6nuoreka [IOK
OTHOCHUTEJIbHAS BIaKHOCTh https://m.edsoo.ru/30ebbb79
bu6mmoreka [IOK
80 Pemenue 3amau
a https://m.edsoo.ru/18e95f13
Tsépnoe Teno. Kpucrannuueckue u
but6mmoreka [IOK
81 amopdHbIe TeIa. AHU3OTPOIHS

CBOWCTB KPHUCTAJJIOB

https://m.edsoo.ru/20a88a03
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IInaBnenune u KpucTajlyin3anus.

82 VenapHas TEIJIOTA IUIABICHUS. buGnnorexa LIOK
https://m.edsoo.ru/6ee91e9f
CyOmumariust
Hedopmariu TBEpAOTO TENA.

23 Pactsokenne u cxxarue. CaBur. bubmunoreka LIOK
Mopyns FOura. [Ipenen ynpyrux https://m.edsoo.ru/dalaab10
nedopmarmit
TennoBoe pacIMpeHHe KUIKOCTEH U

%4 TBEPABIX T€JI. AHTAPMOHU3M bu6nuorexa [IOK
TEIUIOBBIX KOJIEOAHMI YacTHIL https://m.edsoo.ru/7baSedf2
BEIIECTBA

85 [IpeobOpazoBanwue 3Hepruu B (ha30BBIX bu6nuoreka [IOK
repexoax https://m.eds00.ru/97a0672f

bu6mmoreka [IOK

86 YpaBHEHHE TEIJIOBOTO OajlaHca hitps://m.cdsoo.rwab1521 b

bu6mmoreka [IOK

87 Pemerme 3axa- https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHHE.

Kanunnsapueie siBinenus. JlaBnenue bubmuoteka [JOK

88 .

10/l UCKPUBJIEHHOU IIOBEPXHOCTBIO https://m.edsoo.ru/b42f1f97
)kuakoctu. @opmyiia Jlamnaca
O0001IeHrEe U CUCTEMAaTU3ALIHS

29 3HaHUM 1Mo TeMe "ArperaTHble bu6nuoreka [IOK
COCTOSIHUS BeliecTBa. Da3oBbie https://m.eds00.ru/0b52575¢
nepexonr"

KontponbHas paboTa mo teme
but6mmoreka [IOK
90 "ArperaTHble COCTOSIHHS BEILIECTBA.

®da3oBble Iepexoab"”

https://m.edsoo.ru/7dc2a739
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OnexTpu3anus Tea U €€ IposBICHUS.
DJekTpuyeckui 3apsa. [[Ba Buaa

91 AIEKTPUUYECKUX 3apsI0B bubmmorexa LIOK
P PAROB- https://m.edsoo.ru/1aff445f
[IpoBOAHMKY, TUINEKTPUKU U
MOJIYTIPOBOTHUKH
DneMEeHTapHBIN ANEKTPUIECKUI
92 3apsa. 3aKOH COXpaHEHUs bubmmorexa LIOK
AL P https://m.edsoo.ru/f49afd24
ANEKTPUYECKOTO 3apsaa
93 B3anmoneiicteue 3apsanoB. Toueunsie bu6nuoreka [IOK
3apsnbl. 3akoH Kynona https://m.edso0.ru/445b7746
bu6mmoreka [IOK
94 Pemenue 3anau https://m.edsoo.ru/6b87ecS5a
https://m.edsoo.ru/08fc19be
95 Onekrpuueckoe nose. Ero neiicteue bubmmnoreka [JOK
Ha JNEKTPUUYECKUE 3aPsIIbI https://m.edsoo.ru/05c6bfal
Hanpsyk€HHOCTB JIEKTPUYECKOr0
nonsi. [IpoGusbIit 3apsz. Jlunuu
96 HaIpsKEHHOCTH JIEKTPHUUECKOTO bubmmorexa LIOK
P p https://m.edsoo.ru/3dac6957
noJig. OTHOPOJHOE AIIEKTPUUECKOe
noie
[ToreHmanpHOCTH
97 3IEKTPOCTATUUECKOrO 1oJsi. PazHOCTh bubmorexa [IOK
p ' https://m.eds00.ru/80021447
MOTEHIINAJIOB U HaIPsHKEHUE
[loTenuumanpHas SHEPrUs 3apsiia B
08 3JIEKTPOCTATUYECKOM I10JIE. bu6nuoreka [IOK

HOTGHI_II/IaJI QJICKTPOCTATUICCKOT'O
I10JIA

https://m.edsoo.ru/af5fa389
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CBs13b HaNPSYKEHHOCTHU NOJIS U

99 A3HOCTHU MTOTEHIUAJIOB JUIs bubmmorexa LIOK
P H g https://m.edsoo.ru/df7a6838
3IEKTPOCTATUYECKOTO MO
100 [TpuHumn cynepno3sunuu bu6nuorexa [IOK
AJIEKTPUYECKUX TTOTEN https://m.edsoo.ru/Ocfedat6e
bu6mmoreka [IOK
101 P
0 CHICHHIC anat https://m.edsoo.ru/5a582263
102 [Tone Toueunoro 3apsana. [Tone bu6nuoreka [IOK
pPaBHOMEPHO 3apsHKEHHOU chephl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsKEHHOTO 1O
103 00BEmy mapa. I[lose paBHOMEpHO bubmmorexa LIOK
y E) ) p . p https://m.edsoo.ru/f7a665ee
3apsKEHHONW OECKOHEUHOM! MI0CKOCTH
104 IIpoBOAHMKY B 3JIEKTPOCTATUIECKOM Bu6muotexa [JOK
rnoJje. Y cjaoBU€e PaBHOBECHUS 3apAJIOB https://m.edsoo.ru/32405¢eab
JINDIIEKTPUKHU U NIOJIYIIPOBOJHUKY B bu6nuorexa [IOK
105
3IEKTPOCTAaTUYECKOM I10JI€ https://m.edsoo.ru/060ebab5
Konpaencarop. 21eKTpoEMKOCTb
106 KOHJIEHCATOpa. DIEKTPOEMKOCTh Bubmmorexa [IOK
A pa- p https://m.edso0.ru/845b4{73
IIJIOCKOTO KOHJEHCATOpa
107 [TapamensHOE COeIMHEHNE bubmmoreka [JOK
KOHJICHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnegoBarenbHOE COEAUHEHNE bubmuoreka [JOK
KOHJIEHCATOPOB https://m.eds00.1ru/1€992920
109 DHeprus 3aps>KEHHOT0 KOHJIEHCAaTopa Bubmmorexa [IOK
P P A P https://m.edsoo.ru/73a34f18
but6mmoreka [IOK
110 Pewenne 3anau https://m.edsoo.ru/5fb2acb5

https://m.edso00.ru/27434040
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JIBr>keHuE 3apsKEHHOM YaCTHULIbI B

bubmunoreka LIOK

111
OJHOPOJTHOM SIJIEKTPUYECKOM TTOJIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3agau
O0001IeHrEe U CUCTEMAaTU3 AN
113 3HaHUH 1O TeMe "DIeKTpUuIecKoe bubmmorexa LIOK
" P https://m.eds00.ru/5752603f
noiie
114 KonrponsHast pabora o Teme Bu6muotexa [JOK
"Dnektpuueckoe nose" https://m.edsoo.ru/cefe90e9
Cuia Toka. [TocTosIHHBIN TOK.
115 VYcnoBust cyiiecTBOBaHUs Bubmmorexa [IOK
Y https://m.edsoo.ru/233311b5
MTOCTOSIHHOTO 3JIEKTPUUECKOT0 TOKA
116 Ucrounnku Toka. Hanpsbxkenue u bu6nuoreka [IOK
2]1C https://m.edsoo.ru/0839al15
117 3akoH OMa U1t yJacTKa LIETH. bubmmoreka [JOK
DJIEKTPUYECKOE CONTPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTD COIIPOTHBIICHUS
118 OJIHOPOJHOI0 IIPOBOJIHUKA OT €T0 Bubmuotexa [JOK
JUIAHBI U TUTOIAINA MIOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
CEUYCHUS
119 VY ienpHOE CONPOTUBIICHUE BEILIECTBA. bu6nuoreka [IOK
Pemtenue 3agau https://m.edsoo.ru/437f8300
[TocnenoBarenbHOE, MapaiedbHOE,
120 CMENIaHHOE COEUHEHNE bubmmorexa LIOK
A https://m.edso0o.ru/236f7e07
MIPOBOHUKOB
Pacuér pa3BeTBIEHHBIX
. bubmoreka [{OK
121 aneKkTpudeckux uenei. [Ipasuna

Kupxroda

https://m.edsoo.ru/1794cf37
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bubmunoreka LIOK

122 Pemenme sanad https://m.edsoo.ru/3881b469
123 PaGora snexkTpuyeckoro Toka. 3aKoH bubnmoreka [JOK
Jxoyna —Jlenua https://m.edsoo.ru/a3605c5¢
bubmunoreka LIOK
124 Pemenmne 3anas https://m.eds00.ru/6761bf0f
MOIHOCTB 2JIEKTPUYECKOTO TOKA.
125 TenmoBasg MOIIHOCTE, BIAEIICMAs HA bubmorexa [IOK
= » BRI https://m.eds00.ru/99750a6f
pe3ucrope
bubmunoreka LIOK
12 P
6 CHLICHHE 3a/ad https://m.edsoo.ru/eb72fc24
127 O/1C 1 BHyTpEeHHEE CONPOTUBIICHHE bubmmoreka [JOK
HCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 115 OJTHOM (3aMKHYTOM ) bubnuoreka [JOK
AJIEKTPUYECKON LIETTH https://m.edsoo.ru/22140fb
bu6mmoreka [IOK
129 P
CILICHHE 3a/1a1 https://m.edsoo.ru/3580b679
bu6mmoreka [IOK
1 M
30 OUIHOCTL MCTOHHMKA TOKa https://m.edsoo.ru/a0ae51d8
bu6mmoreka [IOK
131 K
OPOTKOE 3aMblkatiie https://m.edsoo.ru/546£5632
132 KonzaeHncarop B Lienu NOCTOSIHHOTO bu6nuorexa [IOK
TOKa https://m.edsoo.ru/3536813¢
bu6mmoreka [IOK
1 P
33 CHICHHC 32124 https://m.edsoo.ru/4410cef0
134 Pemenne 3agay mo teme bubmuoreka [JOK

"IToCTOSHHBIN NEKTPUUECKUN TOK"

https://m.edsoo.ru/a7340a29
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135 Pemenue 3agay mo Teme bubmunoreka LIOK
"ITocTOSHHBIN NEKTPUUECKUN TOK" https://m.edso0o.ru/744261b8
136 Pemenue 3agau mo reme bubmuoteka [JOK
"TIoCTOSIHHBIN 371EKTPUUECKUIN TOK" https://m.edsoo.ru/eb5d4687
O0001IeHrEe U CUCTEMAaTU3ALIHS
137 3HaHuii mo Teme "[locTostHHBIN bubmorexa OK
B " https://m.edsoo.ru/bfd7a050
ANEKTPUIECCKUN TOK
138 KonTponbHas pabota no teme bubnmoreka [JOK
"ITocTOSHHBIN NEKTPUUECKUN TOK" https://m.edsoo.ru/1885ddf1
DJeKTpruyecKasi MpoOBOIUMOCTD
139 asttII)HHx BE e(I:FB ;[neKT WYeCKU bubmorexa OK
P o ' p https://m.edsoo.ru/da794295
TOK B MeTaJi1aXx. CBEpXMpOBOAUMOCTD
DJIEKTPUYECKUI TOK B paCTBOpaX U
140 acryiaBax 3JIEKTPOJUTOB. 3aKOHBI bubmorexa OK
P p ' https://m.edsoo.ru/4b423491
@apanes U1 3JIEKTPOIU3a
bu6mmoreka [IOK
141 i I
DnekTpuyeckuil Tok B razax. [lnasma hitps://m.cdsoo.w/92d92£76
142 DJIEKTPUYECKUH TOK B BAKyyMe. bubmuoteka [JOK
Bakyymabie mpubopbl https://m.edso00.ru/2E+160
143 DIEeKTpUYECKHI TOK B bubmmoreka [JOK
MOJIYITPOBOTHUKAX https://m.edsoo.ru/ab61c660
bubmunoreka LIOK
144 ITo OBOJTHUKOBBIC 60
TYTPOBOAHHMKOBEIC PHOOPHL https://m.eds00.ru/83622200
Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepeHue cuibl TOKa U
bubmunoreka LIOK
145 HanpsHKEHU B 1IEMU MOCTOSHHOTO

TOKa IIPU MTOMOLUIY aHAJIOTOBBIX U
U (POBBIX U3MEPUTETHHBIX

https://m.edsoo.ru/5643ea56
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npubopoB" unm "3HaKOMCTBO €
nudpoBoit maboparopueit Mo pusnkKe.
[Tpumeps! u3mepenus: GU3NIECKUX
BEJIMYUH MIPU MTOMOIIU
KOMIBIOTEPHBIX TaTYUKOB"

146

®u3nYeCcKuil IPAKTUKYM 110 TEME
"M3y4yeHrne HepaBHOMEPHOTO
JBUKEHUS C LETIBIO ONPENEIICHUS
MTHOBEHHOM CKOpOoCTH"

bubmunoreka LIOK
https://m.edsoo.ru/f6292f5f

147

®u3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepeHue yCKOpEeHHUs IpU
MPSAMOJIMHEHHOM PaBHOYCKOPEHHOM
NBWKECHUU 110 HAKJIOHHOU IIOCKOCTH"
nin "UccienoBanue 3aBUCUMOCTHU
MyTH OT BPEMEHU TIPU
PaBHOYCKOPEHHOM JIBH>KCHUU"

bubmunoreka LIOK
https://m.eds00.ru/6960b6ef

148

DuU3NYECKU MPAKTUKYM 10 TEME
"U3mepeHune yckopeHust CBOOOHOTO
nanenus” win "M3yuenue nBUKEHUS
Tena, OpOIIEHHOTO TOPU30HTAIHHO"

bubmunoreka LIOK
https://m.edsoo.ru/d1ea2402

149

Du3nYeCcKuil IPAKTUKYM 110 TEME
"N3y4yeHue IBUKEHUS Tella 1O
OKPY>KHOCTH C TTIOCTOSIHHOM MO
MOJYJIFO CKOPOCTBIO" HIIH
"HccnenqoBaHue 3aBUCUMOCTH
neproja OOpalieHus] KOHUYECKOTO
MasiTHUKA OT €ro napamerpos"”

but6mmoreka [IOK
https://m.edsoo.ru/bef53514

150

DuU3NYECKU MPAKTUKYM 10 TEME
"M3mepeHue paBHOICHCTBYIOIIEH

bubmunoreka LIOK
https://m.edsoo.ru/0b34db84
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CHWJIBI TIPU ABMXKEHUH OpycKa 1o
HAaKJIOHHOM TUIOCKOCTH" MIIN
"[IpoBepka rurnoTessl O
HE3aBHCHUMOCTH BPEMEHU JABUKCHUS
Opycka 1Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHO€ PacCTOSIHUE OT €ro Macchl"

151

DuU3NYECKU MTPAKTUKYM 10 TEME
"UccneqoBanye 3aBUCUMOCTH CHIT
YOPYTrOCTH, BO3HUKAIOIIUX B IPYKUHE
Y PE3UHOBOM 00pasIie, OT X
nedopmanuu" wnn "U3ydyenue
JBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX
HUTBIO, [IEPEKUHYTON Yepe3 JIETKUI
omox"

but6mmoreka [IOK
https://m.edsoo.ru/b55b81al

152

DuU3NYECKU MPAKTUKYM 10 TEME
"N3mepenue ko3 HuImenTa TpeHus
0 BEJIMYMHE YTIIOBOTO
kodpdunuenta 3apucumoctu Frp(N)"
nnu "HcciaenoBaHue ABUKEHUS
Opycka 1Mo HaKJIOHHOM IJIOCKOCTHU C
nepeMeHHbIM KodhpuimeHToMm
Tpenus" win "M3ydeHnue IBUKEHUS
rpy3a Ha Bally ¢ TpeHuem"

bubmunoreka LIOK
https://m.edsoo.ru/b83b1607

153

®u3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBaHue yciaoBU paBHOBECHS
TBEPJIOTO TEJA, UMEIOIIETO OCh
Bpamenus" win "KoncrpynpoBanue
KPOHILITEHHOB U PACUYET CUIT
ynpyrocta" unu "HU3yuenne

bubmunoreka LIOK
https://m.edsoo.ru/4a04{4{7
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YCTOWYUBOCTHU TBEPIOTO TeEINa,
HMMEIOILETO TUIOMIAIb OMOPHI"

154

Du3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenue ummynbca Tena 1no
TopMo3HOMYy nyTH" win "M3mepenne
CHWJIBI TSITH, CKOPOCTH MOJIETH
ANEKTPOMOOUIISI U MOIIIHOCTH CUJIBI
Tsru" uin "CpaBHEHHE U3MEHEHUSI
UMITyJIbca TeJla C UMITYJILCOM CHJIbI"
nnu "HccnenoBaHne COXpaHeHUs
UMITyJIbCA TIPU YIIPYTOM
B3auMozeiicTBun" win "M3mepenue
KMHETUYECKOM SHEPTUU TeJIa 110
TOpPMO3HOMY IIyTH"

bubmunoreka LIOK
https://m.edso00.ru/8561b28e

155

DuU3NYECKU MPAKTUKYM 10 TEME
"N3y4yeHne n30TepMHUUECKOIro
nporiecca (PeKOMEHI0BaHO
UCIOJIb30BaHUE ITUPPOBOI
nabopatopun)" wim "N3ydyenue
M30XOPHOTIO npornecca” uin
"N3yuenue nzobapHoro mpoiecca”
unu "[IpoBepka ypaBHEHUs
COCTOSIHUS"

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

156

®u3nYeCcKUil IPAKTUKYM 110 TEME
"U3mepenue yaenbHoi
TermtoéMKocTH" uiu "Mccnenosanue
Mpolecca OCTHIBAHUS BelllecTBa" uiun
"HccnenoBanue aqnabaTHOro
npouecca” unu "HU3ydenne

bubmunoreka LIOK
https://m.edsoo.ru/2f2faa61
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B3aMMOCBS3U YHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOIEHCTBUS
Y TeMIepaTypbl KUTIEHUS )KUAKOCTEH"

157

®u3nYeCcKuil IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEpPHOCTEN
WCIIapeHus KUJIKOCTeN" 1in
"H3MmepeHue yaenbHOM TEMI0ThI
riaByieHus apaa’ wim "M3yyenue
CBOWCTB HACHIIIEHHBIX MAPOB'" WU
"N3mepenune abCOMOTHON BIAXKHOCTH
BO3/lyXa M OLIEHKa Macchl IapoB B
nomenieHuun". 3mepenue

KO3 PHIIHEHTA TOBEPXHOCTHOTO
HATSKEHUS

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

158

DuU3NYECKU MPAKTUKYM 10 TEME
"HaOmroeHue npeBpaiieHus SHepTun
3apsHKEHHOI0 KOHEHCATOpa B
SHEPTUIO U3NTYUYEHHUs CBETOAUOA" UITU
"N3y4yeHne NpoTeKaHUsl TOKA B LIETIH,
CoZIeprKalllel KOHJIeHcaTop' Wi
"Pacnipenenenue pasHoOCTH
MMOTEHITUAJIOB (HAMPSDKEHUS) TIPH
MOCJIEI0BATEIHLHOM COETUHEHUU
KOHJIEHCATOPOB"

bubmunoreka LIOK
https://m.edsoo.ru/ec424377

159

DuU3NYECKU MPAKTUKYM 10 TEME
"HccneqoBaHue CMEIIAaHHOTO
COEAMHEHUS PE3UCTOPOB" MIH
"U3Mmepenue yneabHoro
COIIPOTHBIIEHUS IIPOBOJHUKOB" WK

bubmunoreka LIOK
https://m.edsoo.ru/2b179d98
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"HccmenoBaHue 3aBUCUMOCTH CHUJIBI
TOKA OT HANPSHKCHUS JJIST JIaMIThI
HaKaIuBaHUA"

®u3nYeCcKuil IPAKTUKYM 110 TEME
"Habmonenue anmekrponusa’ uim
"N3mepeHnue 3apsiia OIHOBAJIEHTHOTO
noHa" unu "HccnenoBanue

bubmunoreka LIOK

160
3aBUCHMOCTH CONIPOTUBIICHUS https://m.eds00.1ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPATYPHI"
iy "CHSITHE BOJIBT-aMIIEPHOM
XapaKTepUCTUKH auoaa”
PesepsuEIil ypok. O0001IIEHE U
161 CI/ICTIe)MaTI/BZp WS 3HaHW 10 TeME bubmorexa HOK
" H" https://m.edsoo.ru/ed017d93
Kunematuka
PeszepBHbIit ypok. O0001ICHHE 1
162 CI/ICTIG)MaTI/ISZI_I:I/ISI 3HAHUH 110 TEME bubmorexa [IOK
" " https://m.eds00.ru/3149956b
Jnnamuka
PeszepBHbIil ypok. O0001ICHHE 1
163 CHCTI;MaTHSZEHH 3HAHUMU 110 TeMe bubmorera [IOK
" " https://m.edso0.ru/0f9752ac
Crartuka TBEpIOro Tena
PesepsuEIil ypok. O0001IIEHE U
164 CI/ICTIe)MaTI/BZp WSl 3HAHUM 110 TeMeE bubmorera [IOK
" 5 " https://m.edsoo0.ru/6¢0df9¢cc
3aKOHbI COXpaHEHUSI B MEXAHUKE
PeseprubIil ypok. O600611eHIE 1
165 CHCTEMAaTH3allMsl 3HAaHUH 110 TeMe bubnuoreka [JOK
"OCHOBBI MOJIEKYISIPHOKMHETUYECKON https://m.edsoo.ru/de148976
teopun"
166 PesepBHrlii ypok. O60011eHNe 1 bubnmoreka [JOK

cucreMarTrusanuia 3HAHWM II0 TEME

https://m.edsoo.ru/Obcc77cl
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"Tepmonunamuka. TeniaoBbie
MAaIIuHEL"

PesepBHeIil ypok. O600ICHHE 1

167 CHCTEMAaTHU3alusl 3HAHUH 10 TEME 1 bubnuoreka [JOK
"ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®da3zoBble nIepexoab"

PesepBublii ypok. O00011I€HIE U
168 CI/ICTIe)MaTI/BZp Ust 3HaHI/II;IH 10 TEME 1 bubmmorexa [IOK
" 1 " https://m.edsoo.ru/f2381c0c
DNeKTpruYecKoe moie
PesepBublii ypok. O00011I€HIE U
P P EH but6mmoreka [IOK

169 cucTeMaTH3als 3HaHUH 10 TEME 1

" . . " https://m.edsoo.ru/3cae6dal
[TocTOSTHHBIN TTEKTPUUECKHI TOK
PesepBurblii ypok. O0001I€HIE U

170 CI/ICTIe)MaTI/ISZ.’p ns 3HaHI/117IIu 110 TeEME 1 bubmorexa LOK

" H " https://m.edsoo.ru/cc7681d4
Toku B pa3IuuHbIX cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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11 KIIACC

Kosaun4yecTBo 4acos JJIeKTPOHHBbIE
Ne Hdara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
BsaunMoelicTBUE TIOCTOSHHBIX

1 MarHUTOB ¥ TPOBOJHUKOB C TOKOM 1 bubmorexa [OK

poBOA ’ https://m.edso0.ru/487a8593
MarnutHoe none. ['unoreza Ammnepa
BexTop MarHuTHOM MHIYKIIHH.

) [TpuHIIUIT Cyneprno3uIum 1 bubmmoreka [JOK
MAarHUTHBIX noJiel. Jlnnnn https://m.edsoo.ru/4clabccb
MarHuTHON MHIYKIIMH

3 MarauTtHoe 1nose NpoBOJHUKA C 1 Bu6muotexa [IOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262

4 Cuna Amnepa, e€ HanpaBJIEHUE U | bu6nuorexa [IOK
MOZYJIb https://m.edso0.ru/26d9¢c5ba

bu6mmoreka [IOK

5 Pemenue 3ana 1

HHEHHE saad https://m.edsoo.ru/a37a0c21

6 [Ipumenenue 3akoHa Ammepa. 1 bu6nuoreka [IOK
DNeKTpOU3MEpHUTEIbHBIC TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHiia, e€ HanpaBlICHHE U

. MOAYJb. J[BHKEHUE 3apsSKEHHON 1 bubnmoreka [JOK
YacTUIIBI B OJTHOPOTHOM MarHUTHOM https://m.edsoo.ru/c97afaal
moJie

bubmunoreka LIOK
8 Pemenue 3agau 1
s https://m.edso00.ru/504¢98¢7



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7

bubmunoreka LIOK

? Pabora cumet Jlopenna https://m.edsoo.ru/d518be4b
but6mmoreka [IOK
10 Pemenne sanay https://m.edso0.ru/93617bd9
MarauTHOE II0JI€ B BEILIECTBE.
11 deppoMardeTuKy, napa- u bubmorexa HOK
PP - 11ap https://m.edsoo.ru/30ff9608
IHaMarHETUKHA
OCHOBHBIE CBOMCTBa
12 dbeppomarnetukoB. [Ipumenermne bubmorexa [IOK
PP P https://m.edsoo.ru/0b58190a
(heppoMarHeTUKOB
13 Pemenue 3agay mo Teme bubmunoreka LIOK
"MaruutHoe moJe" https://m.edsoo.ru/5b55¢307
14 Pemenne 3agay mo teme bubnuoteka [JOK
"MaruutHoe moJe" https://m.edsoo.ru/41c4aela
SIBiIeHME NEKTPOMArHUTHOM
15 HH, nu. [ToTok BexTOpa bubmmorexa [IOK
AYKH N p https://m.edsoo.ru/b3efalcl
MarHuTHON MHIYKITMH
bubmunoreka LIOK
16 IAC unpyKimn https://m.edsoo.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON UHAYKIIUU bubnmoreka [JOK
®dapazes https://m.edsoo.ru/a6dec188
13 Buxpesoe ayekTpudeckoe nosie. bu6nuorexa [IOK
Toxku ®yko https://m.edsoo.ru/15abe140
19 OJIC MHOYKIIMY B IBUKYIIIHXCS bubmuoteka [JOK
MMPOBOJHUKAX https://m.edsoo.ru/0235cc02
20 Pemrenue 3agau buGnnorexa [IOK

https://m.edsoo.ru/4dfda618
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bubmunoreka LIOK

21 IT JI
paBuio JeHa https://m.edsoo.ru/bbc22726
NunyktuBHOCTH. Karymika
” WHIYKTAUBHOCTH B IIETIH bubmunoreka LIOK
MOCTOSIHHOI'O TOKa BxomHas https://m.edsoo.ru/621eae9d
MUArHOCTHKA
” SBnenue camonnaykuuu. JJC bubnmoreka [JOK
CaMOWHTYKIIAHN https://m.edsoo.ru/7ee60cal
24 DHeprusi MarHuTHOTO TOJIsl KaTYLIKH bu6nuoreka [IOK
C TOKOM. DJIEKTPOMAarHuTHOE I10JIe https://m.edsoo.ru/b3cOad11
but6mmoreka [IOK
2 P
> CILICHHIE 3a1ad https://m.edsoo.ru/88f69d2b
O0001IeHrEe U CUCTEMAaTU3 AU
26 3HAHUH T10 TEME bubmorexa HOK
" " https://m.edsoo.ru/76484025
DneKkTpoAnHaAMUKA
7 KonTponbhas pabota no teme bubmmnoreka [JOK
"OnexkTpoguHaMuka" https://m.edsoo.ru/8ae09b98
Konebarenpuas cucrema.
28 CBo0OoHbBIE KOIE0aHUA buGnnorexa LIOK
A ’ https://m.edsoo.ru/7c1db385
I"apmonuueckue KoeOanus
Kunnemarnueckoe U TMHaAMHUYECKOE
29 OITHCaHHE KOJIEOATEIbHBIX bubmmorexa IOK
. https://m.edsoo.ru/87¢e9498
JBIDKECHUN
DHepreTudeckoe onucanue. BeiBos
JTMHAMHAYECKOT0 OITMCAHUS
N bu6mmoreka [IOK
30 TapMOHHYECKHUX KOJIeOaHUI U3 MX

OHCPICTUYCCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHUA

https://m.edso00.ru/e3¢99692
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bubmunoreka LIOK

31 A OaHui
MILTHTYa 1 (333 KoneOaHHi https://m.edsoo.ru/7a0c439a
[Tepuona u yacTora KoJleOaHUH.
[Teproa ManbIx cBOOOTHBIX
32 K0§e6aI1[{I/H71 MaTeMaTI/I‘feCKOFO bubmorexa HOK
https://m.eds00.ru/e0399319
MasTHHKA. [lepro cBOOOIHBIX
KoJeOaHui IPYKMHHOTO MasiTHUKA
3aTyxaromue KojaeOaHusl.
33 BI)II}{IX :-II{HBIG KoJIeOaHHS bubmorexa HOK
YHA ’ https://m.edso0.ru/72¢93d09
Pe3onanc
bubmunoreka LIOK
34 A 0
BTOKOJIEhARHA https://m.edsoo.ru/6add2644
but6mmoreka [IOK
35 Pemenue 3anau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
VYpoxk-koHpepennus "MexaHuueckue
36 K(FJI€63.HI/I:Ib BpM :)IKaJILHHx bubmorexa HOK
,},] https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O06001IeHre U CUCTEMATU3AIIHS
37 3HaHu# no TeMe "MexaHnueckue Bubmmorexa [IOK
" https://m.edsoo.ru/eb84182f
KoJIcOaHus
18 DneKTpOMarHuTHBIE KOJICOaHUsI. bu6nuoreka [IOK
KonebaTenbHbI KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Cs3b
19 aMIUTUTY/bI 3apsiia KOHAEeHcaTopa ¢ bubnmoreka [JOK
aMIUTATYJ0M CUJIbI TOKA B https://m.edsoo.ru/09319afl
KOJIeOaTeIbHOM KOHTYpE
40 3aKOH COXpaHEHUsl SHEPTUHU B bubmmoreka [JOK

UJeaTbHOM KOJIe0aTeTbHOM KOHTYpE

https://m.edsoo.ru/d1e2d543
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3aTyxarollne NIEKTPOMarHuTHbIE

41 oseba Brin E€HHEBIE bubmorexa LOK
KOJCOAHI. YA https://m.eds00.ru/5¢668619
AJICKTPOMArHUTHBIE KOJICOAHMS
Ilepemennslii TOK. Pe3ucrop u

42 KOIf €HCcaTop B LIECIIH e eMpeHHoro buGnnorexa LIOK

A pB I p https://m.edsoo.ru/84836152
TOKa
Kary1ika HHIYKTUBHOCTH B LIETTH bu6nuoreka [IOK

43
[IEPEMEHHOI'0 TOKa https://m.edsoo.ru/cfa307af
3akoH OMa ISl JIEKTPUYECKOHN Lenu bubmmoreka [JOK

44
MEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MoIHOCTh IEPEMEHHOI0 TOKA.

45 A ILEIHT Hoepn elcTByIOIIEe bubmorexa LOK

M e A yrom https://m.edsoo.ru/l1cac6cdc
3HAYECHHE CUJIbI TOKA M HAMIPSHKEHUS

46 Pe3onanc B 3IEKTPUUECKON IIEITH buGnnorexa LIOK

p H https://m.eds00.ru/087506df
bubmunoreka LIOK

47 Pemenue sanas https://m.edsoo.ru/al6836a4
WneanbHblif TpanchopmaTop.

[IpouzBoacTBO, nepenaya u bubmunoreka LIOK
48 "
MoTpeOIeHNE AIMEKTPUIECKOMN https://m.edsoo.ru/f97418ae
SHEPTHH
DKOJIOTUYECKUE PUCKU TIPU
IIPOU3BOJCTBE DIEKTPOIHEPTUH.
49 Kp JIBT g I/ICHOJIBBO]faHI/IHp buGnnorexa LIOK
YAIRTYP . https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUH B TIOBCETHEBHOM
JKU3HHA
Bubmnorexa IIOK
50 Pemrenue 3agau HDIHOT s

https://m.edsoo.ru/ee6677ed
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bubmunoreka LIOK

31 Pemterme sagas https://m.edsoo.ru/7cab59f8
O0001IeHrEe U CUCTEMAaTU3 AU
52 3HaHUH MO TeMe bubmmorexa LIOK
https://m.edso00.ru/401024a9
"DJIeKTpOMarHuTHhIE KoyieOaHus"
MexaHu4eCcKHe BOJIHBI.
53 XapakTepUCTUKH MEXaHUUECKHUX bubmmorexa LIOK
https://m.edsoo.ru/a58e109f
BOJIH
54 CBoiicTBa MEXaHMYECKUX BOJH bubmorexa [IOK
https://m.edsoo.ru/d9ae1000
bubmunoreka LIOK
33 3BYK. XapakTCpHCTHKH 3ByKa https://m.edsoo.ru/138b609
56 Wudpa3syk u ynaprpa3Byk. Lllymosoe Bubmuotexa [JOK
3arpsi3HEHUE OKPYKAIOIIEeH Cpeibl https://m.eds00.ru/7380038f
bubmunoreka LIOK
37 Penterme sanat https://m.edsoo.ru/cfd918bf
53 DNEeKTPOMarHUTHBIE BOJHBI. bu6nuoreka [IOK
N3nydeHne 3J1eKTPOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHEprus 3JIEKTPOMArHUTHBIX BOJIH. bu6nuoreka [IOK
CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH https://m.edsoo.ru/d01b818¢c
[IIkana 37€KTPOMarHUTHBIX BOJIH.
60 [IpumeneHue 31eKTpOMarHuTHBIX bubmorexa [IOK
https://m.edsoo.ru/49be1{9e
BOJIH B TEXHHUKE U OBITY
[IpuHUUIIBI paIuOCBA3U U
61 TeneBuAcHUA. Pagnonokamus. bubmunoreka LIOK

DNEeKTPOMarHuTHOE 3arpsi3HEHNE
OKpY>KaloIleu cpebl

https://m.eds00.ru/9f96f1{8
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& KonrponsHast pabora o Teme Bu6muotexa [JOK
"KonebaHus v BOJIHBI" https://m.edso0o.ru/4£7985a0
63 Csert. 3aKkOH NMPSMOJIMHEIHOTO bu6nuoreka [IOK
pacupoCTpaHEeHUs CBETa https://m.edsoo.ru/f9566406
Pemenue 3aga4 Ha npUMEHEHUE
64 3aK0HA IIPSIMOJIMHEIHOTO bubmorexa HOK
p https://m.edsoo.ru/ea32d455
pacrpocTpaHEHHUs CBETa
65 Otpaxenue ceta. [lnockoe bubnmoreka [JOK
3epkano. Cdepruaeckoe 3epKano https://m.edsoo.ru/a005d2bb
[Tpenomiienue cBeta. AGCOMIOTHBII
U OTHOCUTEJIBbHBIN IMOKA3aTelb
66 npenomiieaus. IloaHoe BHyTpeHHEE bubmorexa LIOK
p i . yIp https://m.edsoo.ru/bc2e55¢cd
orpaxxenue. [IpenenbHbIi yrou
MTOJTHOTO BHYTPEHHETO OTPKCHHS
Pemenue 3agau Ha npuMeHeHUE
67 3aKOHOB OTPaKECHUS U NPEITOMIICHHS bubmorexa HOK
p p https://m.edsoo.ru/49d830a9
CBeTa
Xon ayded B mpusMe. Jlucrepcus
68 CBeTa ygnomeII)ﬁ COCTaI.]I3 6en(I))ro bubmorera [IOK
' https://m.edsoo.ru/d8elc3be
cBerta. IlBer
69 JInn3bl. @OKYCHOE PacCTOSIHUE U bubmmoreka [JOK
ONTHYECKAs CHUJa JIMH3bI https://m.edsoo.ru/60441359
70 [TocTpoenne n300paskeHMit B TMH3aX Bubmuotexa [JOK
" UX CUCTeMaX. Y BeIIMUCHUE JIMH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha noctpoeHue
N bu6mmoreka [IOK
71 M300pakeHU, TOTy4aeMBbIX C

IIOMOIIBIO JIMH3

https://m.edso00.ru/5a868109



https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09

bubmunoreka LIOK

72 I';ma3 xak onTHyeckas cUcTeMa hitps://m.cdsoo.rw/ecd480a2
P . IIpene
. emeHue 3ana4d. [Ipenensl ) BuGmmorexa LIOK
TPUMCHIMOCTH TEOMETPHHCCKON https://m.edsoo.ru/cd174al0
OITHKH
74 CKopocCThb CBETA U METOBI €€ bubmmoreka [JOK
U3MEpPEHHUS https://m.edsoo.ru/f32aab06
75 but6mmoreka [IOK
Jlucniepens ceera https://m.edsoo.ru/lel6¢ccbe
76 " bubmuoreka [JOK
HTepepenI cBeTa https://m.edsoo.ru/5fc0c638
K CTO KH. Ycio
- O6I‘epeHTHHe UCTOYHUKU JIOBUSA BuGmorexa LIOK
HADJHOACHHA MAKCHMYMOB H https://m.edsoo.ru/c6416d48
MHHUMYMOB
73 p bubmuoreka [{OK
CILICHHIE 3a1ad https://m.edsoo.ru/3061de2b
79 n bubmuoreka [{OK
PMMEHCHHC HHTEPdCpeHIIN https://m.edso00.ru/668edbc8
20 bubmoreka [JOK
Jingpaxuus ceera https://m.edsoo.ru/12ed04b5
21 Judpakuronnas pemérka. Y cioBue bubmmoreka [JOK
HaOJII0ICHUS TJIaBHBIX MAaKCUMYMOB https://m.eds00.ru/f998d964
22 p bubmoreka [JOK
CILICHHIE 3a1ad https://m.edsoo.ru/d58c411a
23 ITonepeyHOCTh CBETOBBIX BOJIH. Bu6muotexa [JOK
[Tonspusanus ceera https://m.eds00.ru/e9890fe9
bubmuoreka IIOK
84 Pemtenue 3agau nosmorexa 11

https://m.edsoo.ru/c56¢8158
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bubmunoreka LIOK

85 (CBCTOBEIC ABJICHHS B IPHPOAC https://m.edsoo.ru/0b36363d

26 O06001IeHre U CUCTEMATU3AIIHS bubmoreka [JOK
3HaHui no tTeme "OnTtuka" https://m.edsoo.ru/8a14748b

%7 KonrponsHas pabora o Teme bu6nuorexa LIOK
«OnTHKa» https://m.edsoo.ru/82315dd4
['paHuIIBI TPUMEHUMOCTH

28 KJIaCCHYECKON MEXaHUKH. 3aKOHBI bubmuoteka [JOK
3JIEKTPOAVHAMUKH U TIPUHLIUIIL https://m.edsoo.ru/c9bd77cb
OTHOCUTEILHOCTH

29 [ToctynaTel cnenuaibHON TEOPUH bubnuotexa [JOK
OTHOCHUTEIBHOCTH https://m.edsoo.ru/c56f05¢cb
IIpocTpaHCTBEHHO-BPEMEHHOU
uHTepBai. [IpeobpazoBanus

90 Jlopenua. ¥YcnoBue NpUUMHHOCTH. bubmmoreka [JOK
OTHOCHUTENBHOCTH https://m.edsoo.ru/d83742bb
OJTHOBPEMEHHOCTH. 3aMeIJICHHUE
BPEMEHH U COKPAIIEHUE JTUHBI

o1 DHeprusi U UMITyJIbC bubnmoreka [JOK
PENATUBUCTCKON YaCTHUIIbI https://m.edsoo.ru/853a64fc
CBs13p Macchl € 3HEPTUEN U

92 HMITYJIbCOM PEISATUBUCTCKOMN bubmmorexa LIOK

https://m.edsoo.ru/b6258ffa

YacTULIBI. DHEPT s MOKOs

93 PaBHOBecHOE TeMIOBOE U3TyUEeHUE Bubmmorexa [IOK

https://m.edsoo.ru/f54035a5
94 3akoH cMmemennsa Buna buGnnorexa LIOK

https://m.edsoo.ru/1¢c5ff752
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95 I'unote3a M. Ilimanka o kBaHTax. bubmunoreka LIOK
®oTOHEI https://m.edsoo.ru/a5ffa218
bubmunoreka LIOK
%6 DHEprus M uMITYILC GOTOHA https://m.edsoo.ru/7fb307¢c
97 ®otordpdext. OnbiThr A. T bu6nuorexa LIOK
CroneroBa. 3akoHb! hoTodhdekra https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DUHIITEHA AJIsI
98 dbotorddexra. "KpacHas rpanuma" bubmorexa OK
- o pati https://m.edsoo.ru/01ef4556
dorordpdekra
99 Hasnenue ceera. Onwitsl [1. H. bubmuoreka [{OK
JleOeneBa https://m.eds00.ru/64b41966
. bubmoreka [{OK
100 BoiHoOBEIE CBOMCTBA YaCTHI] hitps://m.cdsoo.ru/fS9cfeec
Bonnsl ne bpoiina. /[iinaa BOJIHEL ¢
101 b OP'IHSIII[/I aI;Me bl f6nacm " bubmorexa LOK
p p P . https://m.edsoo.ru/5df8bafl
JIOKAJTU3AIMH IBYOKYIICHCS YaCTHIIBI
102 KopryckynsapHo-BOIIHOBOH AYAIM3M bubmorexa LIOK
PHyCKyJIAp y https://m.edsoo.ru/8ccab62a
103 Judpaxius 37eKTPOHOB Ha Bubmuotexa [JOK
KpucTaiax https://m.edsoo.ru/30dbal8c
Cnenuduka u3sMepeHuii B
104 MI/IKHOE/I)I/I e COOII“)HOH_IGHI/ISI bubmorexa HOK
POMHP N https://m.edsoo.ru/65783dec
Heonpeaenénnocrel [ 'elizenbepra
bu6mmoreka [IOK
1 P
05 CIICHHE rPAPHICCKIX 3a/1a1 https://m.edsoo.ru/e70195bd
106 Pemrenue pacu€THbIX 3a1a4 bubmmorexa [OK

https://m.edsoo.ru/ee9b3182
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https://m.edsoo.ru/30dba18c
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https://m.edsoo.ru/ee9b3182

KonrponbHas pabora o remam:

" won Bu6muotexa [JOK
107 OCHOBH\,CTO ’ K"OpHyCKyHﬂpHO_ https://m.edsoo.ru/c3de891a
BOJTHOBOM JTyaJIU3M
OMBITHI 11O UCCIIEIOBAHUIO CTPOCHUS
108 aroma. [Inanerapnas Moaens aToMa bubmorexa LIOK
) P 8 https://m.edsoo.ru/312b750a
Pesepdopna
bu6mmoreka [IOK
109 IT b
OCTYJIaTHL bopa https://m.edsoo.ru/404dfa9a
110 Buasl cnektpoB. CriekTp ypoBHE# bu6nuoreka [IOK
3HEPTUM aTOMa BOJIOPOAa https://m.edsoo.ru/cf74bl1a
11 CrnoHTaHHOE Y BBIHYKJIEHHOE bu6nuoreka [IOK
HU3ITYYEHHUE CBETA https://m.edsoo.ru/f945d85¢
bubmunoreka LIOK
112 JI
asep https://m.edsoo.ru/2288a0c4
Hyknonnast Mogens spa
113 I'eiizen6epra-MBanenko. 3apsia u bubmmnoreka [JOK
MaccoBO€ 4YKCIIO Anapa. M30Tomsl. https://m.edsoo.ru/34ada5de
PagnoakTuBHOCTE
3aKoH paZiMOAaKTUBHOIO pacnaja.
CBoliCTBa HOHU3H ero
114 W3TyICHUS Bnnﬂlflx}lzo B bubmorexa LIOK
yi ) https://m.edsoo.ru/aab98bef
PaINOaKTUBHOCTH Ha KUBbIE
opranu3msl. Jlozumerpust
DHeprusi CBSI3U HYKJIOHOB B sI/Ipe.
SInepnble cuibl. JledekT Maccel
AP Aled bubmoreka [{OK
115 sapa. SnepHeie peakuuu. SaepHoie

peaktopsl. [IpoGaembr
VIIPaBJISIEMOTO TEPMOSICPHOTO

https://m.edsoo.ru/ff1758d0
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CUHTE3A. DKOJIOTUYECKUE aCIIEKTHI
Pa3BHUTHS SJICPHON SHEPTCTUKH

Meroas!l perucTpauuy U
HCCIIEA0BAHUS JIEMEHTAPHBIX
yactul. OyHgaMeHTanbHbIC

bubmunoreka LIOK

116 B3auMOJIecTBUS. baproHbI, ME30HBI
P ’ https://m.edsoo.ru/lac08a5b
u nenTonsl. [IpencraBnenue o
CrangaptHoit Mmoaenu. KBapk-
TJIFOOHHAs! MOJIEITb aJJPOHOB
®dusuka 3a npeaenamu CtannapTHON
117 Mozenu. TéMHas Matepusi U TEMHas bubmmoreka [JOK
sHeprus. EnuncTBO husnveckoit https://m.edsoo.ru/c026fd37
KapTUHBI MUPa
118 Oransl pa3BUTUS ACTPOHOMUHU. bu6muorexa [IOK
3HaYeHUE aCTPOHOMUU https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
119 O0OBSCHEHHS IPUPOIBI KOCMHUUYECKHUX bu6nuoreka [IOK
00BEKTOB. MeTobI https://m.edsoo.ru/39¢44028
ACTPOHOMHUYECKUX UCCIENOBAHUMI
CoBpeMEeHHbIE ONITUYECKHE
bu6mmoreka [IOK
120 TEJIECKOIbI, pPAIMOTEIIECKOTIBI,
https://m.edsoo.ru/4877aale
BHeaTMoc(]epHasi aCTpOHOMHUS
Bun 3Bé3nHoro He6a. Co3pesnus,
121 SIPKUE 3BE3NEI, IIJTAHETHI, NX BUINMOE buGnnorexa LIOK
P ’ ’ https://m.edsoo.ru/aac588¢eb
JIBIOKCHUE
Conneunas cucrema. CoHIE.
bubmunoreka LIOK
122 ConHeyHas aKTUBHOCTb. MICTOUHMK

sHepruu CoJHIIa U 3BE3]T

https://m.edsoo.ru/22748eb4
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3BE3bI, NX OCHOBHBIE
XapakTepucTuku. Jluarpamma

bubmunoreka LIOK

123
"CreKTpagbHbINA KJIacc — https://m.edso0o.ru/42169944
CBETUMOCTB"

124 3Be3abl TIaBHOM bubmunoreka LIOK
MOCJICIOBATEIbHOCTH https://m.edsoo.ru/b3cb766¢
Buytpennee crpoeHue 3BE3/1.

CoBpeMEHHBIE PEACTABIICHUS O
125 MPOUCXOXKAECHUU U 3BOJIIOLIUH bubmorexa OK
P A . B https://m.edsoo.ru/d09da494
ComHiia 1 3BE€3/1. DTanbl )KU3HU
3BE3]
Muneunsiit [Iyte — Hama [Manaktuka.
126 Tune! ranakTuk. Y€pHEIE OBIPHI B bubmorera [IOK
ep ARID https://m.edsoo.ru/7cd10a0a
siIpax rajJjakTHK
Bcenennas. Pacmimpenne

127 Bcenennoii. 3akon Xa66ma. Teopus bubnuoreka [JOK
Bosnbioro B3psiBa. PenukToBoe https://m.edsoo.ru/3dbdf0d2
U3IIy4eHUE

128 MacmrabHas cTpykTypa Beenennoii. bubmmoreka [JOK
Meraranaktuka https://m.edsoo.ru/ce234633

129 Hepeménnsie npodiaembl Bubmuotexa [JOK
aCTPOHOMUHU https://m.edsoo.ru/d37d9ffe
DuU3NYECKU MTPAKTUKYM 10 TEME
"HccneaqoBanue MarHUTHOT'O T10JIST

130 MOCTOSIHHBIX MAarHUTOB" WJIH bubnuoreka [JOK

"HccnenoBaHnue CBOUCTB
dbeppoMarHeTUKOB" WU
"UccneqoBanue IeHCTBUI

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



https://m.edsoo.ru/42169944
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ITIOCTOSIHHOI'O MarHuTa Ha paMKy C
TOKOM"

131

®u3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMriepa uinu
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuiibl TOKa'" UiIn
"OnpeneneHne MarHUTHOM
MHIYKIIMA Ha OCHOBE U3MEPECHUS
cunbl Ammepa"

bubmunoreka LIOK
https://m.edsoo.ru/fcae91e9

132

Du3n4ecKuil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
AJIEKTPOMArHUTHON MHIYKIIMU'" WIIH
"OnpeneneHne NHAYKIIUA BUXPEBOTO
MardHuTHOTO MOJIsT"

https://m.edsoo.ru/c36658da

133

®u3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
camonHaykiuu'" i "COopka
MOJICIIH JICKTPOMArHUTHOTO
reneparopa"

Bbubmunoreka LIOK
https://m.edsoo.ru/b8fb6391

134

®u3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenue nepruoia CBOOOTHBIX
KoJ1e0aHui HUTSIHOTO U MPY>KUHHOTO
MasATHUKOB"

bubmunoreka LIOK
https://m.edsoo.ru/5d159d35

135

®u3nYeCcKUil IPAKTUKYM 110 TEME
"[IpeobpazoBanme SHEPTUU B
IIPYXKUHHOM MasiTHUKE"

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

136

®u3nYeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa
4yepes M0CIIEJ0BATEIbHO

but6mmoreka [IOK
https://m.eds00.ru/89dc2d90
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COEAUHEHHBIE KOHJAEHCATOP,
KaTyIIKy ¥ pe3ucTop' Win
"UccnenoBanne paboThl HCTOYHUKOB
CBETa B IIEMH MEPEMEHHOIr0 TOKa"

137

®u3nYeCcKuil IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOU
BOJIHBI"

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

138

®u3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepeHune nokazaTeins
MpEJIOMJICHUS CTEKIA" W
"TTony4yenue n300pakeHUs B
CUCTEME U3 IIJIOCKOTO 3epKaja U
JVH3BI"

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

139

®u3nYeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH
(OKYCHOTO PacCTOSTHUS OT BEIIECTBA
(Ha mpuUMepe KUIKUX JTHH3)" WU
"U3mepenune GOKyCHOTO PaCCTOSTHHS
paccenBarOIUX JUH3"

bubmunoreka LIOK
https://m.edsoo.ru/b879{b3f

140

®u3nYeCcKuil IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu,
UHTEpGEPEHIMH U TOJSIPU3ALIH
cBera"

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

141

®u3nYeCcKUil IPAKTUKYM 110 TEME
"OnpeneneHre UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YaCTHULL (T10
dboTorpadusiM TPEKOB 3apsHKCHHBIX
YaCTHI] B MArHUTHOM T110J1€)"

bubmunoreka LIOK
https://m.eds00.ru/63756¢47
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142

®u3nYeCcKUil IPAKTUKYM 110 TEME
"U3mepenue nocrosinHou [nanka Ha
OCHOBE HCCIICIOBAHUS
dbotodrddexra" nnum "Mccnenoranue
3aBHCHMOCTH CHJIBI TOKA Yepe3
CBETOJMOJI OT HalpspKeHus"

Bbubmunoreka LIOK
https://m.edsoo.ru/eb916182

143

DuU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBanue ciekTpa
pa3peKeHHOT0 aTOMapHOT0
BOJIOPOJIa U U3MEpPEHHUE TTOCTOSTHHON
Pun6epra"

bubmunoreka LIOK
https://m.edsoo.ru/ec651eb8

144

DuU3NYECKU MTPAKTUKYM 10 TEME
"HccnenoBanue paiiOaKTUBHOTO
(doHa ¢ ucnosb30BaHUEM J03uMeTpa"
nnu "M3ydenue noriomnieHus oera-
YacTHUI] aJTTOMUHUEM"

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

145

®uU3NYECKU MPAKTUKYM 10 TEME
"HabaroneHus 38€30H0T0 HEOA
HEBOOPYKEHHBIM TJ1a30M C
HCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPUIIOKEHUN JJIs1 OTIPEECIICHUS
IIOJIOXKEHHUS HEOSCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3ausi CeBepHOro MoyIapus u
spkue 3BE3761" win "HabmroneHus B
teneckon JIyHbl, TIJIaHET,
TYMAaHHOCTEH 1 3BE3IHBIX
CKOILICHH"

bu6mmoreka [IOK
https://m.edsoo.ru/1072021e
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O06001IeHNEe U CUCTEMATU3AIIHS
3HaHU#. Ponb U3k u acTpOHOMHH
B PKOHOMHYECKOMH,

Bbubmunoreka LIOK

146 N .
TEXHOJIOTMYECKOM, COI[UATBHOM U https://m.edsoo.ru/ad6ddeed
ATUYECKOH chepax NeaTeTbHOCTH
yeJI0BEKA
O0001IeHrEe U CUCTEMAaTU3ALIHS
147 3HaHui. Ponb u Mecto ¢puzuku u bubnmoreka [JOK
ACTPOHOMUU B COBPEMEHHOMU https://m.edsoo.ru/18f19f7¢c
HAay4YHOU KapTHUHE MUpaA
O0001IeHE U CHCTEMATH3AIHUS
3HaHu#. Ponb pusnyeckoit Teopun B
OPMHUPOBAHUHU MPEICTABIEHUI O
148 ingnqeixoﬁ Ka TEIHG MHpa, MECTO bubmorexa [IOK
. P pa, https://m.edsoo.ru/e7d400f4
(hU3UIECKOI KapTUHBI MUPA B 00IIEM
PSAy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJCTABICHUN O IPUPOC
149 O00011IeHNE U CUCTEMATHU3AIUS bubmunoreka LIOK
3HaHu# 1Mo TeMme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06001IeHre U CUCTEMATU3AIIHS bubmoreka [JOK
3HaHu# 1mo Teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06001IeHre U CUCTEMATU3AIIHS bubnuoreka [JOK
3HaHu# no teme "J{uHamuka" https://m.edsoo.ru/2dfbafc5
O0001IeHrEe U CHUCTEMAaTU3ALIH
152 3gaHui 1o TeMe "CTtaThka TBEPAOro buGnnorexa LIOK
" P https://m.edsoo.ru/3cca482¢
Tena
O0001IeHE U CHCTEMATH3AIHS
. " bubmunoreka LIOK
153 3HAHUH 110 TeMe "3aKOHBI

COXpaHEHUs B MEXaHUKE"

https://m.edsoo.ru/32a4d1a0
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O0001IeHYE ¥ CUCTEMATU3ALIUS
3ga”Hui 110 TeMe "OCHOBEI

bubmunoreka LIOK

154 .
MOJIEKYJIIPHO-KAHETHYECKOU https://m.edsoo.ru/ed440ca8
Teopun"
O00011IeHIE U CUCTEMATHU3ALIMS Bt LOK
y HOIHoTEKA
155 3HaHUM 10 TeMe "TepMoauHaMUKa.
" https://m.edsoo.ru/c63f7¢c10
TenmoBbie MAIIMHEL
O00011IeHIE U CUCTEMATHU3ALIMS
156 3HaHu# no TeMe "ArperaTHbie bu6nuoreka [IOK
coctosuud BeniectBa. @a3oBLIe https://m.edsoo.ru/1d36b5b1
nepexonr"
O0001IeHEe U CUCTEMAaTU3 AU Eub 1OK
B noInoTeKa
157 3HaHUH N0 TeMe "DIEeKTpUIecKoe
" https://m.edsoo.ru/3bf0det9
oJje
O0001IeHrEe U CHUCTEMAaTU3 AN Eub 1OK
o " HOIHOTEKA
158 3gaHui 1o TeMe "TlocToSHHbBIH
B " https://m.edsoo.ru/71453ee6
ANEKTPUIECCKUN TOK
O0001IeHrEe U CHUCTEMAaTU3ALIH BuG 1IOK
5 HOIHoTEKA
159 3HaHUM Mo TeMe "TOKM B pa3IM4HBIX
" https://m.edsoo.ru/3d40077a
cpenax
O00011IeHIE U CUCTEMATHU3ALIMS Bt LOK
y HOIHoTEKA
160 3HaHUH 110 Teme "MaruutHoe moie"
https://m.edsoo.ru/3b4c06ae
[IpoMexxyTouHas arTecTanus
PesepBHelil ypok. O600ICHHE 1
. Bub6nnorexa [LHIOK
161 cucTeMaTHu3alus 3HaHUHU 110 TEME 1

"DJIeKTpOMarHuTHas UHIyKUIUs"

https://m.eds00.ru/053e2248
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PesepBHeIit ypok. O600ICHHE 1

bubmunoreka LIOK

162 cucTeMaTH3alus 3HaHUH 110 TEME
H https://m.edsoo.ru/d6310bfd
"Mexannyeckue xoiaedanus"
PesepBHsblil ypok. O0001IEHIE U
163 CI/ICTIG)MaTI/BZp W 3HAHUH 110 TEME Bubmiorexa OK
" B " https://m.edsoo.ru/5e2bb83d
DIEeKTPOMarHUTHEBIE KOJICOAHHUS
PeseprubIil ypok. O60011eHIE 1
164 CHCTEMAaTHU3alMsl 3HAHUH 110 TEME bubnuoreka [JOK
"MexaHUYeCKHUE U https://m.edsoo.ru/96a7a2dd
3JE€KTPOMAarHUTHHIE BOJIHBI"
PesepsuEIil ypok. O0001IIEHE U
165 CI/ICTIe)MaTI/BZp WA 3HAHUU 10 TEME bubmmorexa LOK
" " . https://m.edsoo.ru/52ad 1603
Onruka
PesepsuEIil ypok. O0001IIEHE U
P P EH bubmuoreka [{OK
166 cucTeMaTH3als 3HaHUH 10 TEME
https://m.edsoo.ru/5beclc65
"OcHoBrsl CTO"
PesepBHelitl ypok. O600ICHHE U
167 cUCTeMaTHu3alus 3HaHUi 10 TeEMe bubmoreka [JOK
"KopnyckynsipHO-BOJTHOBOM https://m.edsoo.ru/f7¢59d38
Tyanu3m"
PesepBusblil ypok. O0001IEHIE U
168 CI/ICTIG)MaTI/BZp WS 3HAHUH 110 TEME Bubmiorexa OK
" H " https://m.edsoo.ru/1f511654
dusuka atoma
PesepBHelil ypok. O600ICHHE 1
169 CHCTEMAaTHU3alNs 3HAHUH 110 TEME bubnuoreka [JOK

"®u3uKa aTOMHOTO Si7pa U
AJIEMEHTAPHbBIX YaCTHILL"

https://m.eds00.ru/905¢5¢ce0
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170

PesepBHeIit ypok. O600ICHHE 1
CHCTEMaTH3alus 3HAHUH 10 TEME
"SnemMeHTs! acTpouzuku"

bubmunoreka LIOK
https://m.edsoo.ru/2bffb94c

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

170

16
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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