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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 ¢u3uKe 0a30BOr0 ypOBHS Ha YpOBHE CPEIHETO OOIIEro
oOpa3oBaHMs pa3paboTaHa HAa OCHOBE MMOJIOXKEHUW U TpeOOBaHUN K pe3yibTaTaM
OCBOCHHMSI OCHOBHOM 00pa3oBaTeNbHOM Mporpammsl, mpeactaBieHHbx B OI'OC
COO, a Takxe c¢ yuy€toMm (enepanbHOH paboyeil MporpaMmbl BOCHUTAHUS U
KOHIENINKM TpenofaBaHus ydeOHoro mpenmera «®Pusnka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccniickon depnepanum, peanu3yommux OCHOBHBIE
oOpa3oBarebHbIe MPOTPAMMBI.

ConepxaHue mporpaMmbl 1o (uU3MKe HampaBieHO Ha (QOPMUPOBAHUE
€CTECTBEHHO-HAY4YHOM KapTHHBI Mupa odyuaromuxcs 10—11 kiaaccoB nmpu o0ydeHUH
ux (Qu3nke Ha 0a30BOM YpPOBHE HA OCHOBE CHUCTEMHO-JIESITEIILHOCTHOIO MOJXOJa.
[Iporpamma no ¢usuke coorBeTcTByeT TpedoBanusM ®I'OC COO k miaHupyeMbIM
JMYHOCTHBIM, MPEIMETHBIM U METAIllPeIMETHBIM pe3yJbTaTaM OOYy4EHHs, a TaKKe
YUUTBHIBAET HEOOXOAMMOCTbh pealu3alMi MEXIPEIMETHBIX CBs3ed (U3MKU C
€CTECTBCHHO-HAYYHBIMU yUEOHBIMU TIpeIMeTaMu. B Hell onpenensorcs OCHOBHBIC
LEeIN U3y4eHUs] (PU3MKU Ha YPOBHE CPEIHEro o0IIiero oopa3zoBaHus, IJIaHUPYEMBbIE
pe3yabTaThl OCBOCHUS Kypca (GU3MKH: TNYHOCTHBIC, METApeIMETHBIC, TIPEIMETHBIE
(Ha 6a30BOM ypOBHE).

[IporpamMma no pu3sMKe BKIIOYAET:

. IUIAaHUPYEMBbIE PE3yNbTaTbl OCBOCHHSI Kypca (Pu3MKuM Ha 0a30BOM
YpPOBHE, B TOM YHKCJI€ MPEAMETHBIE PE3YJIbTATHI 110 T01aM 00yUeHUS;
. coJepkanue yueOHoro npeamera «@usuka» 1mo rogam o0ydeHus..

du3znka Kak Hayka O Hambojee OOIMX 3aKOHAX MPHUPOJBI, BHICTyMas B
KauecTBe y4yeOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyxatomeM mupe. [IkonbHbIN Kypc GU3UKH — CUCTEMOOOPa3yOUIUi
JIJISl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOJBKY (DM3UYECKHE 3aKOHbI
JeXaT B OCHOBE TMPOIECCOB U SBICHUM, W3YyYaeMbIX XHUMHEH, OHOJIOTHEH,
dbu3nyeckoir reorpaduei W acTpoHomueid. Mcmonp3oBaHWE W aKTHBHOE
NpUMEHEeHUE  (PU3NYecKuX 3HAHUW  OmNpenesseT  XapakTep ¢ pa3BUTHE
pa3HOOOpPa3HBIX TEXHOJIOTUM B chepe YHEPreTUKH, TPAHCIIOPTa, OCBOEHHUS KOCMOCa,
MOJTYYEHUs] HOBBIX MaTepHajioB C 3aJaHHBIMU CBOWCTBaMU W Apyrux. M3ydeHue
(GU3MKYM BHOCUT OCHOBHOM BKJIAJ B (hOPMHPOBAHNE €CTECTBEHHO-HAYYHOW KapTHUHBI
Mupa oOydaronuxcs, B (OpMHpPOBAHHE YMEHUW MPUMEHSATh HAYYHBIA METOJ
MO3HAHUS TIPU BHITIOJIHEHUY UMH YUEOHBIX UCCIICIOBAHUI.

B ocHoBy Kkypca ¢Gu3MKM IS YPOBHS CpPEIHEro OOIIero oOpa3oBaHMs
MOJIOKEH PSAJ  HACH, KOTOpble MOXHO paccMaTpuBaTh KakK MPUHIUIBI €ro
MTOCTPOCHUSL.



Hoes yenocmnocmu. B COOTBETCTBHUM C HEW KypC SBISETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COJICPXKHUT MaTepual U3 BCEX pa3/esioB (PU3MKH, BKIIIOUAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBMM ¢ HeW MaTepuan Kypca (GU3UKH
o0ObeMHEH BOKpyr ¢usmueckux Tteopuil. Benmymmm B Kypce sBisieTcs
dbopMupoBaHHE TPEICTABICHUNA O CTPYKTYPHBIX YPOBHSX MAaTE€pHUH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus mpearnosiaraeT HCIOJIb30BaHHE
IYMaHUTAPHOTO TOTEHIHAIa (HU3UYECKON HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHS
($u3MKM C pa3BUTHEM OOILECTBA, & TAK)KE C MUPOBO33PEHUYECKHUMH, HPABCTBEHHBIMU
Y DKOJIOTHYECKUMU MTPOOIeMaMHu.

Hoess  npuxnaonou  nanpasnennocmu. Kypc ¢Gu3uku  npesarnonaraet
3HAKOMCTBO C HIMPOKHM KPYIrOM TEXHHUYECKUX M TEXHOJIOTMYECKUX IPHIIOKECHUIM
U3YYEHHBIX TEOPU U 3aKOHOB.

Hoes oxonocuzayuu peannusyercss MOCPEACTBOM BBEICHUS 3JIEMEHTOB
CoJIep KaHMsl, MOCBAIEHHBIX SKOJOTMYECKUM NpoOieMaM COBPEMEHHOCTH, KOTOPBIE
CBS3aHBbl C pPa3BUTUEM TEXHUKH MU TEXHOJIOTHM, a Takke OOCYXIECHHsS HpoOsiem
palroHaIbHOTO IPUPOIONOIB30BAHUS U SKOJIOTMYECKON 0€30MaCHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMU Kypca (M3MKH Ha YpOBHE CpEIHEro OOIIEero
oOpa3oBaHus SBIAIOTCS (u3nueckue teopuu (PopMUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUS (DU3UYECKON TEOpHH, POJU (PYyHIAMEHTAIBHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX NPEACTABICHUAX O NPUPOJIE, TPAaHUIAX IPUMEHUMOCTH
TEOPHM, JUIsl ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLIECCOB).

CucTeMHO-eTEIbHOCTHBIA MOJIX0J B Kypce (PU3UMKU pean3yeTcsl Mpexkie
BCEr0 3a CUET OpraHu3alUdd SKCIEPUMEHTANIbHOW JAESITENIbHOCTH O0YyYaroluXcCs.
Jlnst 6a30BOTO YpOBHS Kypca (PU3UKU — 3TO UCIIOIb30BAHUE CUCTEMBI (PPOHTATIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JJaOOPATOPHBIX paboT, KOTOPHIE B MpOTrpamMme
no ¢u3nke OOBEAMHEHBI B OOMIUNA CHHCOK YYCHHUYECKHX MPAKTHYECKUX PaboT.
Boijenenre B yKa3aHHOM TepedHe Ja0opaTOpHBIX paldoT, MPOBOJUMBIX IS
KOHTpPOJISI U OLIEHKH, OCYIIECTBIISIETCS YYaCTHUKaMU 00pa30oBaTEIbHOTO Mpolecca
UCXOJI1 U3 OCOOCHHOCTEH MJIAaHUPOBaHUSI M OCHalleHus kaOuHera ¢usuku. [Ipu
3TOM OO0ECHeunBaeTCs OBJAJCHHE OOYYaAIOUIUMUCS YMEHUSIMU IPOBOJIUTH
KOCBEHHBIE HM3MEPEHHUS, HCCIENOBAaHUS 3aBUCUMOCTEH (PU3MUECKUX BEJIWYMH U
MOCTaHOBKY OIBITOB IO MPOBEPKE MPEJIOKEHHBIX TUIIOTES.

Bosnpiioe BHUMaHUE yaEs€TCs PEIICHUIO PACUETHBIX U KAUECTBEHHBIX 33/1a4.
[Tpu 3TOM M1 pacUETHBIX 3a/1a4 NPUOPUTETOM SIBJIIFOTCS 337a4d C SIBHO 33JaHHOU
busznyeckoil MOAeNpl0, TO3BOJAIOINIME TMPUMEHATh HM3YyUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOIO pasliena Kypca, TaK U UHTErpUpys 3HAHUS U3
pa3HBIX pa3aenoB. s KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3aJaHUS Ha



OOBSICHEHHE TPOTEKAHWS (PU3NYECKUX SIBICHUN U TIPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbIOOpa (PU3NYECKOW MOJETH JUIsl CUTyallud MPaKTHKO-
OpHUEHTHUPOBAHHOTO XapakKTepa.

B coorBerctBun ¢ TpeboBanusmu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY 00ecreueHnI0 yueOHOTo mnpoiiecca 0a30Bbli YpOBeHb Kypca (GU3UKU
Ha YpOBHE CpEIHEro oO0mero oOpa3oBaHUs JIOJDKEH H3y4aTbCid B  YCIOBUSIX
MPEAMETHOTO KaOwHeTa (PU3MKU WM B YCIOBUSX HWHTCTPHUPOBAHHOTO KaOWMHETa
MPEIMETOB €CTECTBEHHO-HAy4YHOro IHKjIa. B kaOuHere (PU3MKU JOHKHO OBIThH
HE0OX0AMMOe J1IabopaTopHOE OO0OpYyIOBaHME [Jis BBIMOJIHEHUS YKa3aHHBIX B
nporpamMme Mo (pU3MKe YYeHHUYECKUX MPAKTHUYECKUX PadOT U JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHcTpaniuoHHoe oOopynoBaHue (GOpPMHUPYETCSI B COOTBETCTBUU C
OPUHIIMIIOM  MHUHUMAJIBHOM  JOCTaTOYHOCTHM M 00ECeuuBaeT IMOCTAaHOBKY
MEPEUUCICHHbIX B TMporpamMme 10 (U3UKE KIIOYEBBIX JIEMOHCTpaIuil Jyis
WCCJICMOBAHMUSI  W3Y4aeMbIX  SBJICHUH ©W  TPOIECCOB, OMIHUPUYECKHX H
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHM.

JlabopatopHoe o0OOpyIOBaHHE MJIsI YYEHHUYECKHUX NPAKTUUECKUX padoT
dbopMupyeTCs B BHJIE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUYMBAETCS B pacyeTe
OJIHOTO KOMIUIEKTa Ha JBYX oOOydamomuxcsa. TemMaTH4ecKue KOMIUICKTHI
71a00paTOpHOTO OO0OPY/IOBaHUSL JOJAKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX W IHU(PPOBBIX TPHOOPOB, a TaKKe KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMHU TIEJISIMHU M3y4eHUs] PU3UKHU B 00111eM 00pa30BaHUU SBIISIOTCS:

. dbopMupoBaHUE MHTEpECca M CTPEMJICHHsS OOydYaronuxcsi K HaydYHOMY
W3YUYCHUIO TPUPOMBI, pPa3BUTHE WX HWHTEJUICKTYalbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEI;

. pa3BUTHE TIPEACTABJICHHM O HAyYHOM METOJ€ TO3HAHUA U
dbopMHpOBaHUE UCCIIEIOBATEIHCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHUSIM;

. dbopMHpOBaHWE HAYYHOTO MHPOBO33PCHHSI KaK pe3yJjbTaTa H3yUCHHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

. dbopMHpoBaHUEe YMEHUH OOBSCHATH SBICHUS C HCIOJb30BAHHEM
bu3MYeCKUX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIbCTB;

. dbopMupoBaHUE TIPEACTABICHUN O POJM (DU3UKU ISl Pa3BUTHS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTixkeHre 3TUX 1enel o0ecreuynBaeTcs peuieHueM CIeAYIOIUX 3a/ad B
mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:

. npuoOpeTeHNe  CUCTeMBbl  3HAHUKW 00  0o0mmMX  (QU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TCOPHSIX, BKIIOYAsT MEXaHUKY, MOJICKYJISIPHYIO (DU3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKHU;



. dbopMupOBaHHE YMEHUUW NPUMEHATH TEOPETHUECKUE 3HAHUSA MJiA
OOBsICHEHHsSI (DU3MUECKUX SBICHUN B TMPHUPOAE U I NPUHATUSA MNPAKTUYECKUX
pEIICHUN B OBCEIHEBHOW KU3HU;

. OCBOEHHUE CIIOCOOOB pELIEHMs] Pa3jIMyYHBbIX 3a7ad C SIBHO 3aJlaHHOU
¢u3nyecKkoil MOAENbIO, 3a4ay, IMOAPA3YMEBAIOLIUX CAMOCTOSITEIIBHOE CO3JaHUE
buznyeckoit Moenu, aIeKBaTHON YCIOBHSIM 3a/1a4U;

U IIOHMMAaHHUEC CI)I/IBI/I‘-IGCKI/IX OCHOB M IIPUHIUIIOB I[CfICTBHSI TCXHUYCCKUX
YCTpOﬁCTB H TCXHOJIOTHYCCKUX ITPOUCCCOB, UX BIIHNAHUA HA OKPYIKAIOIIYIO CPCIY,
L OBJIaICHHUC MCTOJaMM CaMOCTOATCIILHOT'O IIIAHUPOBAHUSA )41

OpOBEACHUS  (PU3MYECKMX  HOKCIEPUMEHTOB, aHalu3a M  HMHTEpHpeTaruu
uHGOpPMAIINH, ONIPEICTICHHS TOCTOBEPHOCTH MOJTYYCHHOTO Pe3yIbTaTa;

. CO3/laHMe  YCJOBHM  JUIi  pa3BUTUS  YMEHHUH  TPOEKTHO-
UCCIIEIOBATENbCKOM, TBOPUECKOH 1E€ATEIBHOCTH.

Ha wusyuenme ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0o OOIIETO
oOpazoBanus oTtBojauTcst 136 vacos: B 10 kinacce — 68 yacoB (2 yaca B HeAENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipemyaraempiii B mporpamMme 1o (QU3MKE NEpedyeHb JTa0OpaTOPHBIX H
MPAKTUYECKUX pPabOT SABISETCS PEKOMEHJIOBAaHHBIM, VYMTENb JeJiaeT BHIOOD
MPOBENCHUS JIA0OPATOPHBIX pPabOT M OMBITOB C Y4E€TOM WHIMBUIYaAJTbHBIX
0COOEHHOCTEN 00yYaroIUXCS.



COILEPKXAHUE OBYUYEHUA

10 KJTACC

Paznen 1. @u3uka v MeTOAbl HAYYHOT'O MO3HAHUSA

®u3uka — Hayka o npupoje. HaydHpie METOABI MO3HAHUSA OKPYKAIOILIETO
Mupa. PoJib sKcriepuMeHTa U TEOpUHU B MPOIECCE MO3HAHUS TPUPOABL. DKCIEPUMEHT
B (pusmke.

MonenupoBanue (U3MUECKUX SABJIEHUH W mpoleccoB. HayuHble TMIOTE3bI.
®dusnueckre 3aKOHbl U TEOpUHU. ['paHUIBI NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Pons m mecto gu3uku B (OpMHPOBAHMU COBPEMEHHON HAay4YHOW KapTHHBI
MHUpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele ¥ 1U(QPOBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBHXKeHUE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JIBHXKEHUSI.
Cucrema otcu€ra. TpaekTopus.

[Tepememienue, CKOpPOCTh (CpemHssi CKOPOCTb, MTHOBEHHass CKOPOCTb) U
YCKOPEHHUE MaTepUaIbHOM TOYKH, MX MPOEKIUMU HA OCH CUCTEMbl KOOPJWHAT.
CroxeHune nepeMeleHU U CI0KEHHE CKOPOCTEM.

PaBHOMepHOE UM pPaBHOYCKOpPEHHOE MpPsSMOJUHENWHOE aBuxkeHue. ['paduxu
3aBUCHUMOCTH  KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, NyTH U I[EpPEMEIICHUS
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBobOosHOE TIazieHre. Y CKOpeHUe CBOOOIHOTO MaiCHUS.

KpuBonuueitnoe  nBuwxeHuwe. JIB>KEHHME  MATEpUAIBHONM  TOYKM IO
OKPYKHOCTH C ITOCTOSIHHOM I10 MOJYJIKO CKOPOCTBIO. YTJI0BAasi CKOPOCTh, JIMHEUHAS
ckopocth. [lepuon u wactora obparieHus. LleHTpocTpeMUTENBHOE YCKOPEHHE.

TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIHIOMETP,
JBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeIadn.

Jlemoncmpayuu

Mogenb cuctemMbl OTCUETA, WILTIOCTPALMS KUHEMATHUYECKUX XapaKTePUCTUK
JIBYDKCHUS.

[IpeoOpazoBanye ABUAKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenue nBvkeHUs Teia, OpPOIIEHHOTO TOJ YIJoOM K TOPHU30HTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TIafCHUSI.



Hanpagnenune ckopoctul mpu ABMKEHUH 1O OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3ydyeHrne HEPAaBHOMEPHOIO JIBMKECHUS C LIEJBIO ONPENCICHUS] MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHUS MEXAY IIYTSAMH, HPONJAECHHBIMU TEJIOM 3a
MOCIICIOBATEIBHBIE PAaBHBIE IIPOMEKYTKM BpPEMEHH NIPU PAaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydenne nBMKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenue aBMxKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipyammn  otHocutTensHOCTH  ['aymmmmes.  llepBeii  3axkoH  HbroroHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUIs MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuanbHbIX TOYEK.

3akoH BceMupHOro TaAroreHus. Cuia Ttsoxectu. IlepBasgs kocMuyeckas
CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl Tpenus (mokos, ckonbxkenus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJBKEHHS U cuiia TpeHus nokosi. Koaddumment tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBMKEHHE a0COIIOTHO TBEPOTO Tena.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpameHus. Ilmedo cuibl. YcioBus
paBHOBECHUSA TBEPAOIO TeA.

TexHuueckrue YCTpPOWCTBA M IPAKTHUYECKOE IPUMEHEHHWE: MOIIINUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuUM.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHa.

N3mepenue cuit.

CiioxeHune cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTs. Bec Tena npu yckOpeHHOM OABEME U TAJCHHH.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUA.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECH .

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Nzyuenne qBmxeHust Opycka 1o HaKJIOHHOW TIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIMX B IMPYXUHE U
PE3UHOBOM 00pasiie, OT X AehopMarHi.



HccnenoBanue ycinoBUM paBHOBECHs TBEPAOTO TeENA, MMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3akonvl coxpanenus ¢ Mexanuke

NMmynbc MatepuanbHOM TOYKH (Tena), CUCTEMbl MaTE€pPUAIbHBIX TOYEK.
NMnynbec cuiabl M U3MEHEHUE HMMITYJIbCAa TEJa. 3aKOH COXPAaHEHUsS HWMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kuneruueckass sHeprus martepuainbHON TOuku. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTHUU.

IToreHunanbHas JHEPrus. IToreHunanbHas JHEPIus yIpYro
nedopMUpOBaHHON NpYXUHBL. [loTeHIMaNbHAs SHEprus Tena BOJIU3U MOBEPXHOCTH
3emu.

IloreHIMaNbHBIE W HENOTEHIMAIBHBIE  CHUIIBL. Cesi3p paboThI
HEIMOTEHIMAIBHBIX CHUJI C U3MEHEHHEM MEXAHUYECKOW 3HEPIMU CUCTEMBI TeJl. 3aKOH
COXPAaHEHMSI MEXaHUYECKOU YHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckne yCTpOMCTBAa M INPAKTUYECKOE INMPUMEHEHUE: BOIAOMET, KOIIED,
IPY>KUHHBII UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKCHUE.

[lepexoa MOTEHIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydyeHne abCOMIOTHO HEYHPYroro yjuapa ¢ MOMOIIBIO JBYX OJMHAaKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHUEM MEXaHUYECKON 3HEpPruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. Mosekyisipuasi pu3suka 1 TEepMOJAMHAMUKA

Tema 1. OcHosbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TOJOKEHUSI MOJICKYJISIPHO-KUHETHYECKON TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddysusa. Xapaktep ABUKEHUS W
B3aUMOJICMCTBUSL YaCTHUI[ BewlecTBa. MoOJenmn CTPOEHHUS Ta30B, XHUIAKOCTEH U
TBEPIBIX TEJl U OOBICHEHUE CBOMCTB BEIIECTBA Ha OCHOBE ITUX Mojeneid. Macca u
pa3Mmepsl Mosiekyil. KonnuectBo BemecTsa. [loctosiHHas ABoraapo.

TennosBoe paBHoBecue. Temneparypa u €€ m3mepenue. lllkana temmneparyp
Llenbcus.

Mogens  wuaeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJICKYJISIPHO-
KMHETUYECKOM TEOpHUU HJICAJIbHOrO Ta3a. AOCOIIOTHas TeMmIlieparypa Kak Mepa
CpeOHEW KUHETHYECKOW HHEPrMH TEIUIOBOrO JBWXEHHUS dactul rasa. [llkama



temneparyp KeneBuna. ['a3oBbie 3akoHbl. YpaBHenue MenaeneeBa—Kanenpona.
3akon JlanmbroHa. M3ompoiiecchl B HACAIBHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. [ padudeckoe TMPEACTaBICHUE W3OIMPOIECCOB: H30TEpPMa, H30X0pa,
n3o0bapa.

TexHuyeckne yCTPOHCTBA M IPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTpOEHUE BellecTBa, GoTorpaduun
MOJIEKYJ OPTaHUYECKUX COECTUHEHUIA.

OnbiTel 110 U HY3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogpens onbita lITepHa.

OnbITHI, JIOKa3bIBAOIINE CYILIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMO/ICHCTBUSI.

Mogens, WUTIOCTpUpPYIOIIas MPUPoay AaBJICHUS Ta3a Ha CTEHKHU COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIIUE YpPaBHEHUE COCTOSIHUSI HJEaJbHOIO Tasa,
M30IPOIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Onpenenenue mMacchl BO3JlyXa B KJIACCHOM KOMHAT€ HA OCHOBE M3MEPEHUM
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEH.

UccnenoBanue 3aBUCUMOCTH MEX]y MapaMeTpaMu COCTOSIHUSI pa3peKeHHOTO
rasa.

Tema 2. OcHosvl mepmoouHamuxu

TepMoanHamuueckass cucteMa. BHYTpeHHs 3HEpPruss TEPMOAMHAMHUYECKOU
CUCTEeMBbI U CIIOCOOBI €€ M3MeHeHus. KonnmdyecTBo TermioTel U padota. BHyTpeHHss
DHEPrusi  OJHOATOMHOTO ujealbHOTO  Trasa. Buaet  Tennonepenauu:
TEIUIONPOBOJAHOCTb, KOHBEKI[US, U3JIy4eHUE. Y AelbHasi TEMIOEMKOCTh BEIIECTBA.
KosnuecTBo TEIIOTH NpH TEIIONEpEaaye.

[Tousatue 06 amuabatrHoMm mporiecce. llepBbIii 3aKOH TEPMOIMHAMUKH.
[IpuMeHeHue TEepBOro 3aKOHA TEPMOJIMHAMHMKU K wH3omporeccaM. [ 'paduyeckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh MPoIeccoB B MPUPO/IE.

TennoBble  MamuHbl.  [IpUHOMOBI  JEUMCTBUST  TEIJIOBBIX  MAIIIMH.
[IpeoOpazoBanusi ’HEpPrUM B TEIUIOBbIX MamuHax. KoadduiueHt moie3Horo
nevctBus TtersoBoi MamuHbl. Hukn KapHo u ero xoag¢uuUeHT moJie3HOro
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TETUIOIHEPTETUKH.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOIMIHHUK, KOHIUITUOHED.

Jlemoncmpayuu



V3MmeHeHrne BHYTpPEHHEW SHEPTUMU Teja IpPU COBEPIICHHUU pabOThL: BBUIET
npoOKM U3 OYTBUIKM TMOJ JCHCTBHEM CXAaTOro BO3[yXa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MmeHeHre BHYTpEHHEHN 3Hepruu (TemMiepaTypsl) Tejla Ipy TeIIonepeaaye.

OnelT 1o aauabaTHOMY pacIIMpPeHHIO BO3Qyxa (OMNBIT C BO3AYLIHBIM
OTHUBOM).

Mopenu mapoBoil TypOUHBI, IBUTaTesl BHYTPEHHEIO CTOPAHMSI, PEAKTUBHOTO
JBATATEJISL.

Yuenuueckuu sxcnepumenm, nabopamopmnvie pabomuol

N3mepenne yaenbHOU TEeI0EMKOCTH.

Tema 3. Acpecammnbie cocmoanusa eeuyecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHAeHcanus. Mcnapenue u kuneHue. AOCOMIOTHAs U
OTHOCUTEJbHAs BIAXHOCTh BO3A4yxa. HacelleHHBIM nap. YaenpHas TeIUIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammueckue u amopgHbie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakume xkpucrtamwbsl. CoBpeMeHHblE Marepuanbl. llnaBneHune u
KpUCTajuIM3anus. Y AesibHas TerioTa miasieHusd. Cyonumarus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuueckue yCTpOWCTBA W TNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHUU MOJYYEHHUS] COBPEMEHHBIX MaTepUajoB, B
TOM YHCJI€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBIIEHHBIX NIAPOB.

Kunenue npyu NoHMKEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTHU.

HaGnroneHnue HarpeBaHust U MJIaBJIE€HUS KPUCTAJUIMYECKOTO BEILIECTBA.

JleMOHCTpanust KpUCTaIOB.

Vuenuueckuii sxcnepumenm, nabopamopnvie padomoi

N3mepeHre OTHOCUTENIbHON BIIAXKHOCTH BO3/1yXa.

Pa3znen 4. JjeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

DNIeKTpU3alusl Tela. OJIEKTpUYECKud 3apsa. JlBa BuAa SIEKTPUUECKUX
3apsanoB. [IpoBOAHUKH, AMAJIEKTPUKUH M TMOJYNPOBOJAHUKU. 3aKOH COXPaHEHHUS
AIIEKTPUYECKOrO0 3apsija.

B3aumopeiictBue 3apsaoB. 3akoH Kynona. ToueuHslil 2IeKTpUUECKUI 3apsi.
Onextpuyeckoe tmosne. Hanpsok€HHOCTh  3nexkTpudeckoro mnons.  I[TpuHimn
CYNEPIIO3ULIUNA IEKTPUYECKUX NOJICH. JIMHMM HanmpsoKEHHOCTH 3JIEKTPHUYECKOIO
TIOJISL.



Pabota cun sanexktpocratuueckoro nois. [lorenuan. Pa3HocTh NOTEHIIMATIOB.
[IpOBOIHUKM W AUANEKTPUKH B 3JIEKTPOCTATUYECKOM IoJie. JludmekTpuueckas
IIPOHULIAEMOCTb.

OnekTpoéMKocTb. KoHeHcaTop. DIEeKTPOEMKOCTh IIJIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsSKEHHOTO KOHIEHCATOpA.

TexHuyeckne yCTpOWCTBA M IPAKTUYECKOE IPHUMEHEHUE: DIIEKTPOCKOIL,
AIEKTPOMETP, AJIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHUE 3JIEKTPONPUOOpPOB,
KOH/JICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIKII IEUCTBUS AIIEKTPOMETPA.

B3auMoelicTBHE HA3NEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

IIpOBOIHUKM B 3JIEKTPOCTATUUECKOM I10JIE.

DIIEKTPOCTaTUYECKAs 3a1IUTA.

JIMDAEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH ILIOCKOIO KOHAEHcAaTopa OT IUIOLIAIN
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHAEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 31ekmpuueckuii mox. Toxu 6 paznuunvix cpeoax

OJIEKTPUYECKUM TOK. YCJIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
Ncrounuku Toka. Cuia toka. [locTosiHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa Lenu.

DJIEKTPUYECKOE CONPOTHUBIIEHUE. Y IEIIBHOE CONPOTUBJIIEHUE BEILECTBA.
[TocnenoBaTenpHOE, IapaIENIbHOE, CMEIIAHHOE COEINHEHUE POBOIHUKOB.

PaGota onextpuyeckoro Toka. 3akoH JDkoyms—Jlenma.  MomrHOCTB
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUXKYILAs CUJa W BHYTPEHHEE COINPOTUBIECHHWE HCTOYHHMKA TOKA.
3akon Oma 11 MoJHOM (3aMKHYTO#) iiekTpudeckon menu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAsT ~ NPOBOAUMMOCTH  TBEPIBIX  METAJIOB.  3aBUCHUMOCTh
CONPOTUBJICHUSI METAJJIOB OT TemIiepaTypbl. CBEpXIpPOBOJIUMOCTb.

DNeKTpUYECKUd TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKHY. CoOcTBeHHas 151 MIpUMECHAs MPOBOJIUMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPBHI.

ONEeKTpUYEeCKUd TOK B  pacTBOpax M  paciuiaBax  3JIEKTPOIUTOB.
DNEKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.

OnekTpuueckuii TOK B razax. CaMOCTOSITENbHBIA M HECAMOCTOSITEIbHBIN
pa3psa. Momuus. [Inazma.



TexHuueckue yCTpOWCTBA W MPAKTHYECKOE MPUMEHEHHUE: aMIEpPMETP,
BOJITMETpP, pPEOCTaT, MCTOYHUKH TOKA, DJIEKTPOHAIPEBATENbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPBI, TEPMOMETP CONPOTHUBIECHUS, BAKYYMHBIA U0/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOJIYIPOBOJIHUKOBBIIN 1101, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKA U HaIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHS LWIMHIPUYECKUX MPOBOJAHUKOB OT JUIMHBI,
IUIONIA/I TIOTIEPEYHOT0 CEUEHUS U MaTepuaIa.

CMeliaHHOE COETMHEHUE TPOBOJHUKOB.

[IpsmMoe w3MepeHne BIEKTPOIABMXKYIIEH cuibl. KopoTkoe 3ambIKkaHue
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTD COMPOTUBJIEHUSI METANIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB DIIEKTPOIUTOB.

HckpoBo# paspsia U MPOBOAUMOCTE BO31yXa.

OaHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, 1abopamopivie pabomul

N3yuyeHue cMemaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenne 3eKTpOABHKYILEH CUIIbI MCTOYHMKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaOnronenue anexTposusa.

MexnpeaMeTHbIe CBA3M

Nzyuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kjacce OCYHIECTBISETCS C
Y4ETOM COAEPKATEIbHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMONOTHU, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meowxcnpeomemuvie nouamus, CBSI3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJICHUE, Hay4yHbI (akT, rumnoresa, (pumyeckas BENIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, FIKCIIEPUMEHT, MOJICTTMPOBaHUE, MOIENb, U3MEPEHHUE.

Mamemamuxa: peuieHUE CUCTEMbl ypaBHEHUM, JUHEHHass QyHKIMA,
napabona, runepbosia, ux rpadUKd U CBOMCTBA, TPUTOHOMETpPUUYECKUE (DYHKIIMH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMHU Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexaHnyeckoe IBUKEHHE B >KMBOW mpupoje, nuddysusi, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BUIbI TEIUIONEpENayH, TEIJIOBOE PaBHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B dKUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAS Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, )KUJIKOCTEU U T'a30B,
NIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJUTHYECKAs  JUCCOLMALMS,
rajbBaHUKA.

I'eocpaghus: BnaxXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMET.



Texnonocus: npeoOpa3oBaHUE JBMXKEHHI C HCIIOJIB30BAHMEM MEXaHHU3MOB,
y4€T TpPEHHS B TEXHUKE, IOAIIMIIHUKYM, HCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHKE (pakeTa, BOJAOMET W JpYrue), JBUrareib BHYTPEHHETO
CrOpaHus, napoBasi TypOWHA, OBITOBOM XOJNOAWJIBHUK, KOHAUIMOHEDP, TEXHOJIOTUU
IIOJIy4CHUS] COBPEMEHHBIX MAaTepHaIOB, B TOM YHCJIE HAHOMATEpUAJIOB, H
HAHOTEXHOJIOTUH, S3JIEKTPOCTaTHYECKasl 3aluTa, 3a3€MIICHHE 3JIEKTPOIPUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIIbHbBIC puOOpHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TAJIbBAHUKA.

11 KUIACC

Pa3znen 4. JiaekTpoagMHAMMKA

Tema 3. Maznummnoe none. InNeKmpoOMazZHUMHAA UHOYKUUA

IlocrossHHBIE ~ MarHWTHL.  B3auMonelcTBMe  IOCTOSHHBIX ~ MarHUTOB.
MarnutHoe mone. Bekrop wmarHWTHOM wWHAYKUMA. [lpuHOmn cynepno3unuu
MAarHATHBIX TOJEeW. JIMHMM MarHWUTHOW WHAYKUWH. KapTWHA NMHWUNA MarHUTHON
WHIYKIWH TOJIA IOCTOSIHHBIX MarHUTOB.

MaruutHoe IOJI€ MpPOBOJHHMKA C TOKOM. KapTuHa JIMHMA WHIYKIUU
MAarHUTHOIO MOJIA [UIMHHOIO IPSAMOrO IPOBOJHMKA MU 3aMKHYTOI'O KOJBLIEBOIO
MIPOBOJHMUKA, KaTylIKK ¢ TOKOM. OnbIT Opcrena. BzaumoaencTere npoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJb U HallpaBJICHUE.

Cuina JlopeHua, e€ MOAyJib U HarpaBlieHHE. J[BUKEHHUE 3apSyKEHHOM YaCTHUIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SBneHHE DNEKTPOMAarHWTHOM WHAYKUWHA. [IOTOK BEKTOpa MarHWTHOM
WHIYKIUU. OJIEKTPOJABWKYIAs CHUJAa HWHAYKIUU. 3aKOH JJIEKTPOMArHUTHOMN
nHaykunu dapazes.

BuxpeBoe »snekTpuueckoe moje. DJIEKTPOABIKYIIAs Cujla HHAYKIUUA B
MIPOBOJAHUKE, IBHXKYILLIEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

IIpasuio Jlenua.

NuaykTUBHOCTB.  SIBlIeHME  CAaMOMHAYKIMU. OJIEKTPOABIXKYILAS  CHUJa
CaMOWHIYKLIMH.

DHeprusi MarHUTHOTO IOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTpOWCTBA W MPAKTUYECKOE TPUMEHEHUE: TMOCTOSIHHBIC
MAarHWThl, JJICKTPOMArHuThbl, JJIEKTPOIABUTATENb, YCKOPUTEIM DJIEMEHTAPHBIX
YaCTHUILl, MHAYKIIMOHHAS 1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIIOHEHHE JIEKTPOHHOT'O MTyYKa MATHUTHBIM ITOJIEM.

JIuHMM UHTYKIIUY MarHUTHOTO MOJIS.



B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JlevictBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

SIBneHUE IIEKTPOMAarHUTHOW HHIYKIHH.

[IpaBuno JleHua.

3aBUCUMOCTD JJIEKTPOABUKYILIEH CUJIbI UHIYKIHUHA OT CKOPOCTH W3MEHEHUS
MAarHATHOTO MOTOKA.

SIBneHne caMOMHIYKIIMH.

Yuenuueckuu sxcnepumenm, nabopamopmnvie pabomuol

N3ydeHne MarHuTHOTO I10JIS KaTYIIKH C TOKOM.

Hccnenoanue AeMCTBUS OCTOSIHHOTO MarHUTa HA PAMKy C TOKOM.

HccnenoBanue SBICHUS JIEKTPOMAarHUTHON MHIYKIIAH.

Paspneu S. KoJsieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE KONEOAHUA

KonebarenrHast  cucrema. CBOoOOIHBIE  MEXaHHYECKHE  KOJIEOaHUS.
["apmonnyeckue konebanus. Ilepuon, uvactoTta, amrmTyna u ($aza KojieOaHUH.
[IpyxvHHBIN MaATHUK. MaTreMaTU4eCcKUld MASTHUK. YPaBHEHHUE TapMOHUYECKHUX
kosebanuii. [IpeBpanieHue sHepruu Npyu rapMOHUYECKUX KOJIEOAHUSIX.

Konebarenbupiii koHTYp. CBOOOJHBIC 3JIECKTPOMArHUTHBIC KOJICOAHUS B
UJCATbHOM KOJICOATEIIbHOM KOHTYpE. AHAJIOTHUS MEXKIYy MEXaHHUYECKUMU W
AJIIEKTPOMArHUTHBIMHU  KoJieOaHusiMu. Popmyna TomcoHa. 3aKOH COXpaHECHHS
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[Ipencrapienue o 3aTyXawIUX KoJeOaHUAX. BeIHYX/IEHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

Ilepemennbiii  Tok. CHHycOWIANbHBIA TEPEMEHHbIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIUTYJHOE W JIEUCTBYIOIEE 3HAUYECHHE CHUJIBI TOKA U
HaIpsHKEHMUS.

Tpanchopmarop. IIpousBoacTBo, nepenaya U MOTpeOICHUE DIECKTPUUECKOM
SHEPIruU. DKOJIOTMYECKUE PUCKU TIPU MPOU3BOJICTBE dJiekTposHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckne yCTpOMCTBA M MNPAKTHYECKOE IPUMEHEHUE: JIIEKTPUUECKHUI
3BOHOK, FT€HEPATOP MEPEMEHHOTO TOKA, TUHUM JJICKTPOIIepeaay.

Jlemoncmpayuu

Uccnenoanne mnapaMeTpoB KoJaeOaTEIbHONH CHCTEMBI (MIPYKUHHBIA WA
MaTeMaTUYECKUI MasSTHHK).

Ha6nronenue 3aTyxarommx KoaeOaHmii.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Ha6nronenue pesonanca.

CBOOOHBIE ANEKTPOMArHUTHBIE KOJIEOaHUSI.



OcumiorpaMmsl (3aBUCUMOCTH CHJIbI TOKA U HANPSXKEHUS! OT BPEMEHU) ISt
ANIEKTPOMArHUTHBIX KOJICOaHUMN.

Pe3onanc mnpu 1OCIEIOBAaTENbHOM COEIMHEHHH PE3UCTOpa, KATYLIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogens TMHUYU IEKTPONEPEAAUH.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

HccnegoBanue 3aBUCMMOCTH MEPUOJIA MANbIX KOJEOaHW rpy3a HA HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBanne mNEpeEMEHHOT0 TOKa B LENH U3  IOCIEA0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbLE GOJIHbL

Mexannueckne BOJHBI, ycioBua pacnpoctpanenus. Ilepuwon. CkopocTh
pacrpocTpaHeHuss W JiuHA BOJHBL. [lomepeuHble W TPOJOIBHBIE  BOJHBI.
HuTtepdepenius u udppaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBHSI M3JYyUYEHHS JICKTPOMArHUTHBIX BOJIH.
B3aumHuasa opueHrtauus BektopoB E, B, V B anekTpomarautHo#l BoaHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)K€HHE, MPEIOMJICHHE, TOoJispu3alus, nudpakims,
unTepdepenius. CKopocTh dJIEKTPOMATrHUTHBIX BOJIH.

[Ixana 2JIeKTPOMarHUTHBIX BOJH. [IpuMeHeHHe 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMIBI paguOCBsI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEN CPEIBI.

TexHuyeckre yCTpOICTBA M NPAKTHUUECKOE TPUMEHEHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas JMArHOCTUKAa B TEXHUKE M MEIMIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OO6pa3zoBaHue M pacpOCTPaHECHUE MTOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

KoneOmromeecs Teno kak UICTOYHUK 3BYKa.

HaOmronenue otpakeHus U PEJIOMIICHUSI MEXaHUYECKUX BOJIH.

Habmronenue untephepeHunu 1 auppakiini MEXaHUYeCKUX BOJIH.

3BYKOBOM pE30HaHC.

HaGnronenue cBsi3M TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIUTYI0M U
4acTOTOMN KOJeOaHUM.

HccnenoBanne  CBOWCTB ~ 3JIEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHUE,
npesoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuka

I'eomerpruueckas ontuka. IIpsMonuHENHOE pacnpoOCTpaHEHUE CBETa B
oxgHOopoaHouU cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.



OTtpaxenue cBera. 3aKOHBI OTpakeHUs1 cBeta. [locTpoeHue n300pakeHUil B
IJIOCKOM 3€pKaje.

[Ipenomienue cBeta. 3aKOHBI IPEIOMIICHUS CBeTa. AOCOIIOTHBIN TTOKA3aTelb
npenomieHusi. IlomHoe BHyTpeHHee oTpakeHue. I[IpenenbHbIl yrojl MOJHOTO
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcus ceeta. CiaoxHbli coctaB Oenoro cseta. LBer.

CoOuparomie u  pacceuBaronie JuH3bl. ToHkas nuH3a. DokycHoe
paccTosHUE M OINTHYEeCKass cuiia TOHKOM suH3bL. [locTpoenue wuzoOpaxkeHUil B
coOuparolux M paccerBaronux JuH3ax. Dopmylia TOHKON JUH3BI. YBEJIWYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas onrtuka. HWaTepdepenuuss cBeta. KorepeHTHbIE HMCTOYHHKHU.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHUMYMOB B HHTEP(EPEHIIMOHHOMN
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

HNudpakuusa cBeta. [AudpaxuuonHas pemérka. YcioBue HaOIOACHUS
[JIaBHBIX ~ MAakCUMyMOB TIpU  TAJEHUM  MOHOXPOMATHMYECKOTO  CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre yCTpPOICTBA W MPAKTUYECKOE MPUMEHEHHWE: OYKH, JIyIa,
dboToanmapaT, MNPOEKIIMOHHBIM amnmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUSI.

Jlemoncmpayuu

[IpssMonMHEHOE pacpOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHoe BHYTpeHHEE OTpakeHue. Moiesib CBETOBOA.

UccnenoBanne CBONCTB M300paKEHUIN B JTMH3aX.

Mogenu MUKpOCKoma, TeJIECKOMa.

Habmronerune natepdepeHIny cBeTa.

HaOnronenune nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[Tonyuenue criekTpa ¢ MOMOIIBIO TPU3MBL.

[Tomydyenue cekTpa ¢ mOMOIIbI0 JUGPAKIIMOHHON PEIIETKY.

Habmronenune nonsipu3alinm cBeTa.

Vuenuueckuii skcnepumenm, n1abopamopusie pabonivl

N3mepenue nmokazartens NpeOMICHHS CTEKIIA.

HccnenoBanue cBOMCTB N300pakKeHU B JTMH3AX.

Ha6nronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI CIeUAIBbHON TEOPHH OTHOCHUTEIBLHOCTH



'pannnbpl OPUMEHHMMOCTH  KJIACCMYECKOM  MexaHuku.  [loctynatsl
CIEIHUAIBHOW TEOPUU OTHOCHUTEIBHOCTH: HHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA
B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OAHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHHU U COKPAILICHHE
JUTUHBI.

DHeprusi 1 UMIYJIbC PEISITUBUCTCKON YaCTHILIBI.

CBsi3b MacChl C 3HEPIUEN U UMITYJIbCOM PEISTUBUCTCKOW YACTHIbl. DHEPIHs
IIOKOS.

Pasznen 7. KanToBas ¢pusuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®otonbl. ®opmyna [lnanka cBsi3u sHEeprun GOTOHA C €r0 YaCTOTON. DHEPrus
U UMITyJbC (POTOHA.

OtkpsiTue U uccienoBanue porosddexra. OnbiTel A. I'. CTosneroBa. 3aKoHbI

doTorpdexra. YpaBuenue OiHmTeitHa ais dotodrddexra. «KpacHas rpaHuna»
dboTorddexra.

JlaBnenue ceera. OnbiThl 1. H. JIeGenera.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuyeckre yCTpPOMCTBA W MPAKTUUECKOE MpUMEHEHHUe: (OTOIIEMEHT,
(dboToaTYMK, COJIHEUHAs OaTapesi, CBETOUO.

Jlemoncmpayuu

®oT03(¢QdeKT HA YCTAaHOBKE C IMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Omnwitel Pesepdopna mo paccessHuio o -4acTwil.
ILmanerapnas moxens aroma. Iloctynatrel bopa. W3nyyeHume u morsoiieHue
(GOTOHOB TMpHU TEPEexXoje aroMa C OJHOIO YpPOBHS BHEPruM Ha Jpyroil. Bumsl
cneKTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJIOPO/IA.

BonnoBele cBoucTBa yactul. Bomubl ne bpoinsa. KopnyckynsspHO-BOITHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.

TexHuueckue yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHE: CIIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

HaGnronenue muHeHyaThIX CIIEKTPOB U3ITYUCHHUS.

Jlazep.



Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Ha6nronenue nmuHEyaToro CrekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JIOKa3bIBAIOIIUE CIOXKHOCTh CTpOeHHs snapa. OTKpbITHE
paanoaktuBHOCTH. OnbIThl Pe3epdopa mo onpeneneHuio coctaBa paauoakTUBHOTO
W3JTyYCHMUSL. CpotictBa  anb(a-, Ooeta-,  raMMma-M3Jay4YeHHUS. Bnusuaue
PaIMOAKTUBHOCTH HA )KUBBIC OPTaHU3MBI.

OtkpbeiTHEe TpoTOHA M HeWTpoHa. Hykmonnas monens snapa I'elizeHOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Torsl.

Anbda-pacnaa. DJEKTPOHHBI U TO3UTPOHHBIM Oera-pacnaa. [amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBsA3M HYKJIOHOB B sifpe. SAnepHblie cuiibl. JledexT maccel sapa.

SnepHble peakuuu. JleneHre U CUHTES sIep.

Anepnsiii peaktop. TepmosimepHbii cuHTe3. I[IpoOiemMbl M TEPCIEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKTHI SIAEPHON YJHEPTETUKHU.

DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

Mertonbl HaOJIIOICHHS U PETUCTPALIUN 3JI€MEHTAPHBIX YaCTHULL.

dyHaMeHTalIbHbIE B3auMOoieicTBUs. EMUHCTBO (pu3nueckoii KapTUHBI MUpA.

TexHuueckne yCTpOHWCTBA M MPAKTUYECKOE NMPUMEHEHUE: JO3UMETP, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TUrK MOHU3HPYIOIINX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

UccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3MKH

OTanbl pa3BUTUA acTpoHOMUH. [IpuKkiiaHOE U MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3Bé3gnoro HeGa. CosBes3nusi, sipkue 3BE3JBI, IUIAHETHI, UX BUIUMOE
JIBIDKEHHE.

ConnHeuHas cucrtema.

Connne. ConHeuHasi akTUBHOCTh. Mcrtounuwk sHeprun ConHIIa U 3BE3L.
3BE31Ib, UX OCHOBHBIE XAPAKTEPUCTUKHU. JMarpamma «CHEKTpPaJbHBIM KiIacc —
CBETUMOCTB». 3BE3/bI TJIABHOM ITOCJIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM TOCJIEAOBATEIIbHOCTA. BHYyTpeHHEe CTpoeHue
3B€3/1. COBpEMEHHbBIE MPEICTABICHUS O MPOUCXOXKACHUU W 3Botonuu CoyHIa U
3BE3/. DTambl )KU3HU 3BE3.

Mueunsiii Ilyte — Hama [Manaktuka. [lonoxkenue m aswxkenue ConHua B
INanaktrke. Tunbl ranakTuk. PaguoranakTukd M KBa3apbl. YEpHBIC ABIPBI B sapax
rajlakTHK.



Bcenennas. Pacmupenue Beenennoit. 3akon Xa06sma. Pazberanve ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3TydeHHUE.

Macmrabnas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuuecxue nabnrooenus

HaGnronenuss HEBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAHHEM KOMITBIOTEPHBIX
MPWIOKEHUHN I OTPEIeTICHUS TIOJIOKEHHsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sa CeBEpPHOro MOJyIIapys U SIPKUE 3BE3BI.

Habmronenus B treneckon Jlynsl, ruranet, Mieunoro I1ytu.

O06o0maromniee NOBTOPEHUE

Ponp Qusuku u acTpoHOMHUHM B HKOHOMHUYECKOH, TEXHOJOTHYECKOU,
COIIMATILHOM U 3TUUECKOH cpepax NesTeIbHOCTH YEJIOBEKA, POJIb U MECTO (DU3UKHU U
aACTPOHOMHUHU B COBPEMEHHOUW HAYYHOU KapTHUHE MHUPA, POJib (PU3NYECKON TEOpUU B
dbopMHUpOBaHUU TIPEACTABICHUN O (PU3NUYECKONW KapTUHE MHPaA, MECTO (DU3UUECKOM
KapTUHBI MHpPa B  OOIIEM psAIy COBPEMEHHBIX  E€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MeknpeaMeTHbIE CBSI3H

N3yuenue xypca ¢usmku 6a30Boro ypoBHS B 11 Kiacce OCyiiecTBIseTCs C
YYETOM COAEPKATEIBbHBIX MEXIIPEAMETHBIX CBA3CH C KypcaMH MATEMAaTUKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemuvie nowsimus, CBS3aHHBIE C U3YYEHHEM METOJOB HAy4YHOTO
MO3HAHUA: SBJICHUE, HAy4YHBIN (hakT, runoresa, (pusmyeckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHUEe CHCTEMBl YpPABHEHUW, TPUTOHOMETPUUECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl M MX MPOEKIMM HAa OCHU KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMW, TPU3HAKKA TOA00US TPEYroJbHUKOB,
OTIpeJIeIICHHE TUTOMIAIN TIIOCKUX PUTYp ¥ 00BhEMA TElL.

buonocusn: snextpuyeckue SBJICHUS B JKUBOM MpHUPOJE, KojeOaTelbHBIC
JIBVDKCHUSI B )KMBOW MPUPOAE, ONTUYECKUE SBJICHUS B KUBOW MPUPOLIE, NECUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBbI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAST CTPYKTYpa TBEPABIX
TeJI, MEXaHU3MBbI 00pa30BaHUS KPUCTATUIMYECKON PEIIETKH, CTIEKTPAIbHBIN aHaIN3.

l'eoepagusa: MarHuTHBIE TOJIOCa 3€MJIM, 3aJIeKW MAarHUTHBIX — PYI,
boToChEMKA 3eMHOM TOBEPXHOCTH, MPEJCKA3aHUE 3eMIIETPSICEHUH.

Texnonocus: nVHUM DIIEKTPOIEpENad, TEHEPATOpP MEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, WHAYKIWOHHAA M€Yb, pPagap, PaAUONPUEMHHUK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MpPOEKIMOHHBIN ammapaTr, BOJOKOHHAS OITHKA,
coJIHEeYHas barapes.



ININIAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOTO TpenmeTa «®Du3nMka» Ha YpPOBHE CpPEIHETO OOIIEro
oOpaszoBaHus (0a30BBIM YpPOBEHB) JOJKHO OOECIEUUTh JTOCTHUKEHUE CICTYIONTUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUSI yueOHOTO IpeaMera «DPU3nKay JOJIKHBI
OTpakaTb TOTOBHOCTb M  CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JHUYHOCTH, CHUCTEMON I[EHHOCTHBIX
OpUEHTAIlMM, TO3UTHUBHBIX  BHYTPEHHHUX  YOCXKICHUW,  COOTBETCTBYIOUIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACHIMPEHHUE >KU3HEHHOTO
ONBITA U ONBITA JIEATEIBHOCTH B IPOLECCE PEAIU3ALUU OCHOBHBIX HAIIPABICHUU
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMU 00YyJaronIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA;

OPUHATHE  TPAJUIMOHHBIX  OOIICYEIOBEYECKUX  T'YMAaHUCTUYECKUX U
JIEMOKPAaTUYECKHUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JESITEIBHOCTh B MHTEpPECAX TIPaKJIaHCKOTrO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHu3alIliy;

YMEHHUE B3aUMOJICUCTBOBATh C COMAIIbHBIMU UHCTUTYTAMU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMSA:

c(hOpPMHUPOBAHHOCTH POCCUUCKON IPasKIaHCKOM UJIEHTUIHOCTH, TATPUOTU3MA,;

LIECHHOCTHOE OTHOLIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JIOCTHKEHUSIM
POCCUICKUX YYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTh OIIEHWBATh CUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCIIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OyAYyLIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMS:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYAsA 3CTETHUKY HAYYHOTO TBOPYECTBA,
npUCyIIEro (pU3nYecKoi HayKe;

5) TpyA0BOro BOCIIUTAHUSI:



MHTEpEC K pa3iuuHbiM cepam mpodecCHOHATBHOU IESTENbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (DU3UKOM U TEXHUKOW, YMEHUE COBEPILATh OCO3HAHHBIN BBHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIACTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) IK0JI0rHYecKOro BOCTIMTAHUS

c(OPMUPOBAHHOCTh SKOJOTHUECKON KYyJIbTYpbl, OCO3HAHHE TJI00ATBLHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJIAHUPOBAHUE U OCYILECTBICHUE JEUCTBUI B OKPYKAIOLIEH CpeJie Ha OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacIIMpEHne ONbITa JAESATEIBHOCTH DKOJOTHYECKOM HAIPaBJICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMA:

c(OPMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE IIEHHOCTHM HAy4YHOW JEATEIbHOCTH, T'OTOBHOCTH B IPOILECCE
U3y4eHUs! (PU3UKHU OCYIIECTBIIATh MPOCKTHYIO U UCCIEN0BATEIBCKYIO AEATEIbHOCTD
WHIUBUYAJIHO U B TPYyIIIIE.

METAIIPEJAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE NeiiCTBUS

ba3oBble J1oruueckue qeMCTBUA:

CaMOCTOSITETbHO  (OpMYJHUPOBAaTH M aKTyaJIM3UpPOBaTh  IPoOJIeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpPENEATh UENU JESITEIbHOCTH, 3aJaBaTh IAPAMETPbI U KPUTECPUH UX
JIOCTHIKCHMS;

BBISIBJISITH ~ 3aKOHOMEPHOCTM W MPOTHUBOPEYUS B  PaACCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;

pa3pabarpiBaTh IUIAH pelIeHUs MPOoOJIeMbl ¢ YU4ETOM aHaju3a HUMEIOIIUXCS
MaTEPHUATIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B IEATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJITATOB
LIEJISIM, OLIEHUBATh PUCKH TTOCIICICTBUH JIE€ATECIILHOCTH;

KOOPJIMHUPOBATH U BBITIONHATH Pa00OTy B YCIOBHUSAX PEATLHOTO, BUPTYaTbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble ncciiegoBarTe/bCKHe AeiiCTBUS.

BJIAJICTh HAYYHOW TEPMHUHOJOTHEHN, KIIFOYEBBIMU IOHSITUAMU W METOJAMU
(bu3nYeCKON HAYKH;

BJIQJIETh HaBbIKAMHU y4€OHO-HUCCIICIOBATEIILCKON U MPOEKTHOM JEeSATEILHOCTH
B 00y1acTH (PU3HKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY



METOJIOB peUIeHHs 3a4a4 (U3NYECKOTO COICpKAHUS, NMPUMEHEHHUIO Pa3InYHbIX
METO/I0B [TO3HAHHS;

BJIAJETh BHUAAMHU JIEATEIBHOCTH IO IMOJYYEHHID HOBOIO 3HAHUA, €ro
UHTEPIIPETALY, MPEOOPa30BAHUIO M NPUMEHEHUIO B PA3JIMYHBIX y4EOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX IPOEKTOB B 00J1acTH (PU3HKY;

BBISIBJIATh TPUYMHHO-CIIEICTBEHHBIE CBSI3W M aKTyaJIM3UpOBaTh 3a/aady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHHS], HAXOJAUTh ApTyMEHTBI JUIsl 1I0KA3aTEIbCTBA CBOUX
YTBEPKACHUM, 3aJaBaTh apaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBATh IIOJYYEHHbIE B XOAE€ PpELICHUS 3aJaud pe3yJbTarthl,
KPUTUYECKHA OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (POpPMYJIHpPOBaTH COOCTBEHHBIE 3aJaud B 00pa30BATEIbHON
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DPU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

YMETh NEPEHOCUTh 3HAHUS MO (U3MKE B MPAKTHUYECKYIO 00JIaCTh
KU3ZHEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUT'aTh HOBBIE UJEH, NIPEJIaraTb OpUrHHAIbHBIE TOAXOABI U PELLICHHUS;

CTaBUTh MPOOJIEMBI U 337a4H, T0MYCKAIOIIKE albTepHATUBHBIC PEILICHUS.

Pabora ¢ unpopmaumeii:

BJIQZIETh HABbIKAMH MOIYy4YeHUs MH(DOpManuu (PU3NYECKOTO COIepKaHUs U3
VCTOYHHUKOB PpA3HBIX THUIIOB, CaMOCTOSTEIBHO OCYIIECTBIISITh IOHUCK, AHAJIN3,
CUCTEMAaTH3allMI0 M HMHTEpPOpETaluio HH(QOpMAMM pa3IUYHbIX BHUJIOB U (opMm
IIPE/ICTABIICHHUS];

OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUK;

UCIIONIb30BaTh  CpeAcTBAa  MH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B PEIIEHUM KOTHUTHBHBIX, KOMMYHHUKAaTUBHBIX U OPraHW3alMOHHBIX
3a71a4 ¢ cOOJII0/IEHUEM TpeOOBaHHU 3PTOHOMUKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI,
pecypcocOepekeHrs, MPaBOBBIX M ATHYECKUX HOPM, HOPM HH(GOPMAIIMOHHON
0e301acHOCTH;

Co371aBaTh TEKCThbl (DU3UYECKOTO COJEpKaHUS B Pa3NUYHbIX (dopmarax ¢
yu€TOM Ha3HA4YeHHs MH(OpMALMK U LIETEBOM ayAUTOPHUH, BHIOMpAs ONTHUMAIBHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alluu.

KoMMyHHKaTHBHBbIE YHHBEpPCAJbHbIE YueOHbIE NeiCTBUS:

OCYIIIECTBIISTH OOIIEHNE HA YPOKax (U3HKU U BO BHEYPOUHOU JEATETHLHOCTH;

pacmo3HaBaTh MPEANOCHUIKM  KOH(IMKTHBIX CHUTyallMii ©  CMATYaTh
KOH(JIMKTHI;

pa3BEPHYTO W JIOTUYHO M3JaraTh CBOKO TOYKY 3PEHHUS C HCIOJIh30BaHHEM
SI3BIKOBBIX CPEJICTB;



IIOHMMATh ¥ HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW W WUHAWBUIYAJIbHON
paboThI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JCHCTBHM C y4€TOM OOIIHUX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOT0 YJIEHA KOJUIEKTUBA;

OPUHUMATh €AW  COBMECTHOM  JACSATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh JECHUCTBUSA MO €€ JOCTUKECHUIO: COCTABJIATh IUIAH JCHCTBUM,
pacrpenenatb poiu ¢ y4€TOM MHEHHM YYacTHHKOB, OOCYXKIaTh pE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAa4e€CTBO CBOET0 BKJIaJa M KaXJOr0 yYaCTHUKA KOMAHIbl B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaraTtb HOBBIE IPOEKTHI, OLEHWBATh HAEU C TO3ULUHAA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEJCHHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PeryisiTuBHbIE YHMBepCcaJbHbIe Y4eOHbIe 1eliCTBHA

Camoopranusamnus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh TO3HABATEIbHYIO JEATEIBbHOCTh B 00JACTH
GU3MKK W aCTPOHOMHM, BBISIBISATH MPOOJEMBbI, CTaBUTh U (OPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIBHO COCTABJIATh IUIAH PEIIEHUS PACYETHBIX M KadeCTBEHHBIX
3a]a4, TUIaH BBIMOJHEHUS IPAKTUYECKOW padOThl C yUETOM MMEIOIIUXCSI PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYaIUsIM;

paclMpsATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEINOYTECHHI;

JienaTh OCO3HAHHBIM BBHIOOp, apryMEeHTHpOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh ()OPMHUPOBAHUIO U TPOSBICHUIO DJPYAMIMH B 00JIacTh
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIBbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallHsIM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCT,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJQJI€Th  HAaBbIKAMHM  [IO3HABATENbHOW  peIeKCMU  KaKk  OCO3HAHMS
COBEPIIAEMBIX JEHCTBUA W MBICIHUTEIBHBIX MPOLIECCOB, HX pE3YyJbTaTOB H
OCHOBaHUIM;

MCIIOJIb30BaTh MPUEMBI peIEeKCUU U OLIEHKH CUTyalliH, BHIOOpa BEPHOTO
pelIeHus;

YMETh OLIEHUBAaTh PUCKH M CBOEBPEMEHHO IPHUHUMATh PELICHHS IO HX
CHU)KEHMUIO;



MpPUHUMATh MOTHBBI M apryMEHTHl JAPYTHX TIPU aHAIM3E Pe3yJbTaTOB
NEeSATEeTbHOCTH;

MPUHUMATH €05, TOHUMAsi CBOM HEJIOCTATKH U JJOCTOMHCTBA;

NPUHAMATh MOTHBBI WM apryMEHTBl JAPYTrUX TMPU aHalu3e pPe3yIbTaToB
JeSTEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONTHOKH.

B mporiecce nocTHkeHNs TMIHOCTHBIX PE3YJIHTATOB OCBOSHUS MTPOTPAMMBI 110
dbuzuke N9 YpPOBHSA CpeaHEro oO0mero oOpa3oBaHUs Y  OOYyYarOIIMXCS
COBEPIICHCTBYETCS AMOIIMOHATbHBIH WHTEIJICKT, MIPEIOoJIararo A
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOITMOHAIBHOE
COCTOSIHHE, BUJCTh HAIMPABICHUS PAa3BUTHA COOCTBEHHOW AMOIMOHAIBHOMN cephl,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUS, BKJIIOYAIONIETO CaMOKOHTPOJb, yYMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEICHHWE, CIIOCOOHOCTh aJanTHPOBATHCA K
AYMOITMOHAIEHBIM U3MEHECHHSIM M TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKJIIOYAIONIEH CTPEMIICHHE K TOCTH)KCHHIO LETH U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHUE JIEMCTBOBATh HMCXOJs M3 CBOUX
BO3MOKHOCTEH;

OMIIATHH, BKIIFOYAIOIICH CITOCOOHOCTh MOHUMATh dMOITMOHAIBHOE COCTOSTHHE
JIPYTUX, YYUTBIBaTh €ro TPHU OCYIICCTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIbHBIX HAaBBIKOB, BKITIOYAIONTUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSABIIATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

NPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenus B 10 kJjacce NpeaMeTHbIC pe3yiabTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh HAa MpPUMEpax poJib U MeCTO (PU3MKu B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHpA, B PA3BUTUU COBPEMEHHOW TEXHUKU H
TEXHOJIOTUH, B IPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHUIBI TMPUMEHEHUS W3YYEHHBIX (UBUYECKUX MOJENCH:
MaTepHuaibHas TOYKa, MHEPIHAIbHAS CUCTEMa OTCYETa, aOCOTIOTHO TBEPIOE TEIO,
UJICAIBHBIN Ta3, MOAEIN CTPOCHMS Ta30B, KUJIKOCTEW U TBEPIABIX TEJI, TOUCUHBIN
AIIEKTPUUECKUH 3apsij MpU pelieHnn PU3NYECKUX 3a/1ay;

pacno3HaBaTh (U3MUECKHUE SBJIEHUS (IIPOLIECChl) U OOBICHITH UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHMUS BEIUECTBA U
ANEKTPOJIMHAMHUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEMHOE JIBUKCHHUE,
CBOOOHOE TAZCHUE TEJ, NBIKCHHE O OKPYKHOCTH, WHEPIUS, B3aUMOJICHCTBUE



ten, nuddysus, OpOyHOBCKOE IBUKEHHE, CTPOCHHE KUIKOCTEH M TBEPABIX Tell,
U3MEHEeHHe 00BbEMa TeN MpH HarpeBaHuWU (OXJIAXICHUHU), TEIJIOBOE pPaBHOBECHE,
UCIapeHue, KOHJACHCAlWs, IUIaBJICHHUE, KPUCTAIU3allUs, KHUIIEHHE, BIAXXHOCTD
BO3/lyXa, MOBBIIICHUE IaBJICHUS Ta3a MpPHU €ro HArpeBaHUM B 3aKPBITOM COCY/E,
CBSI3b MEXKIY IapaMeTpaMH COCTOSIHMS raza B H30IpoLeccax, JIEKTpU3alus Tel,
B3aMMOJICHCTBUE 3apsJIOB;

OMUCHIBATh MEXAHUYECKOE JBIKEHHE, MCIOJB3YS (PU3MUECKHEe BEIHMUMHBI:
KOOpAMHATA, IIyTh, IEPEMEIIEHUE, CKOPOCTb, YCKOpPEHHE, Macca Tenla, CHJa,
UMIYJbC TeJla, KUHETHUYECKasl SHEprus, NOTEHUUAlbHAs SHEPrusi, MeXaHudecKas
paboTa, MexaHMYecKas MOIIHOCTb; IPU OINHUCAHUU [PABUIBHO TPAKTOBATh
(bu3MYECKU CMBICT MCTIOJB3YEMBIX BEIUYHMH, HX OO0O3HAUEHUS M EIMHMUIIBI,
HaXOAUTh (OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3WYECKYIO0 BEITUYHMHY C JIPYTHMH
BEJIMUYMHAMU;

ONUCHIBAaTh HM3yYEHHBIE TEIUIOBBIE CBOWCTBA TEI W TEIUIOBBIC SBJICHUS,
UCTIONB3YS (U3MYECKHE BEIWYMHBL: JaBIIEHWE Tas3a, TeMIepaTrypa, CpemaHss
KUHETUYECKasi SHEPTus XaOTHYECKOTO JBIDKEHHUS MOJEKYI, CpeIHEKBaIpaTUIHAs
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSA DSHeprus, paborta rasa,
KOA(p(GUIUMEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOTO JIBUraTelsis; MpPU OINUCAHUU
OPAaBWJIBHO TPAKTOBAaTh (PU3NYECKUH CMBICI MCIOJNb3YyEMbIX BEJIMYMH, UX
00O3HAYeHUS W COUHUIIBI, HAaXOAUTh (OPMYJBI, CBS3BIBAIOIINE JaHHYIO
bu3MYECKyIO BEIMYUHY C IPYTUMHU BEIHUNHAM;

OIUCHIBATh M3YUYECHHBIE AJIEKTPUUECKUE CBOICTBA BEIIECTBA U AJIEKTPUUECKHE
sBJICHUs (TIPOLIECCHI), UCIOJIb3YS (DU3UYECKUE BEIMYMHBI: DJICKTPUUYECKUMA 3aps,
AJIEKTPUYECKOE M0JIe, HANPSXKEHHOCTD MOJIs, MOTEHLHUAN, Pa3HOCTh MOTEHIIUAJIOB,
IpU ONHCAHWM TPABWJIBHO TPAaKTOBAaTh (U3MUECKUNA CMBICT HCTOIB3yEMbIX
BEJIMYMH, WX OO0O3HAUCHWS M EIUHUIIBI;, YKa3blBaTh (DOPMYJIBI, CBS3BIBAIOIINE
JaHHYIO (PU3UYECKYIO BETUUYUHY C IPYTUMH BEJIMYMHAMU;

aHAJIM3UPOBATh (PU3NYECKUE MPOLECCHl U SBICHUS, UCIONb3YsS (PU3NUYECKHE
3aKOHBI U MPUHUUIIBLL: 3aKOH BceMupHoro Tsrorenud, |, Il u Il 3akonsr HeloToHa,
3aKOH COXPAHECHUS MEXaHWMUYECKOH SHEPTUH, 3aKOH COXPaHEHHUS UMITYJIbCa, PUHITHI
CYNEPIO3UIMKA CHJI, TPHUHIMI PABHOMPABHUS HWHEPIHMATBHBIX CHUCTEM OTCUETa,
MOJIEKYJISIPHO-KUHETUYECKYIO TEOPHUIO CTPOEHUS BEILECTBA, ra30BbI€ 3aKOHBI, CBA3b
CpeqHell KMHETHMYeCKON SHEpPruu TEIIOBOTO IBHKEHHUS MOJEKYJ C aOCOJIOTHOM
TEMIEpaTypoi,  TMEpPBbIA  3aKOH  TEPMOJMHAMHKH, 3aKOH  COXpaHEHHS
AIIEKTPUYECKOT0 3apsja, 3akoH KynoHa, mpu 5TOM pasnvyaTh CIOBECHYIO
(bOopMyIUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHUE M YCIOBHUS (TPaHHULIBI,
001acTH) MPUMEHUMOCTH;



OOBSICHATP OCHOBHBIC TMPHUHIMIBI JCUCTBUA MAaIlUH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3ivyaTh YCIOBUS MX O€30MACHOrO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh AKCIIEPUMEHTHI [0 MCCIEIOBAaHUI0 (U3UYECKUX SBJICHUM U
MPOILIECCOB C HCMOJIb30BAHUEM IMPSMBIX W KOCBEHHBIX HW3MEpPEHUH, MpU HTOM
dbopmyaupoBaTh nMpobiaeMy/3aaady U THIIOTE3Y y4eOHOTO DKCIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEIJIOKEHHOTO0 000pYyI0BaHUS, TPOBOAUTD OIBIT U (POPMYIHUPOBATH
BBIBOJIBL;

OCYUIIECTBJISTh NPSIMbIE U KOCBEHHBIE M3MEPEHUsSI PU3NUYECKUX BEITUYHUH, MPU
TOM BBIOMpPATh ONTHUMAJbHBIA CHOCOO M3MEPEHMS] M MCIIONb30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIENIOBATh  3aBUCUMOCTH ~ MEXAYy  (PU3NYECKHMMHM  BEIUYMHAMH  C
UCIOJIb30BaHUEM TMPSIMBIX M3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(¢uKcHpoBaTh pe3yabTaThl MOJIYYEHHON 3aBUCUMOCTU (PU3UYECKUX BEITUYMH B BUJE
Ta0IHI U TPAaUKOB, AEJIaTh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMS;

cobJiroaTh MpaBuiia 0€30MacHOr0 TPyAa MpU MPOBEACHUM HCCIIEAOBaHUN B
paMKax y4eOHOro »SKCIEpPHUMEHTa, Y4YEOHO-UCCIEAOBATENIbCKOM M MIPOEKTHOM
JIESITEIbBHOCTH C HCIOJIb30BAaHUEM H3MEPHUTENbHBIX YCTPOWCTB U J1a00paTOPHOTO
00opy1I0BaHUS;

pemiaTh pacu€THhIE 3aJayd C SBHO 3aJaHHON (DU3MYECKOM MOJETbIO,
UCIIOJNIb3Ysl (PU3MYECKHE 3aKOHBI U MPUHLMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3aJlauu
BBIOMpATh (DU3UYECKYIO MOJIENb, BBIACTATh (DU3MYECKUE BEIMYUHBI U (POPMYIIBI,
HEOOXOUMbIe JUIsl €€ pelIeHMs, MPOBOJUTH PAacUYEThl M OLIEHUBATHh PEANbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

peniaTh KaueCTBEHHbIE 33J]a4M: BHICTPAUBATh JIOTUMYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCyXJCHH C OMopoill Ha W3y4YeHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH H
(bu3UYeCKHEC IBIICHUS,

UCIIONb30BaTh  MpPU  peHIeHMH  y4yeOHBIX  3aJad  COBPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH ISl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN U
NpeAcTaBleHUs] y4eOHOM M Hay4YHO-TIOMYJSIpHOW HH)OpManuu, MOJIYyYEHHOU u3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTYYaEMYI0 HH(OPMAIHIO;

MPUBOJIUTH MPUMEPHI BKIIaJa POCCHUICKUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, 00BSICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCIIOJI30BaTh TEOPETUUECKUE 3HAHMS IO (DU3UKE B MOBCEIHEBHOM KU3HU IS
oOecniedyeHrss O€30MAaCHOCTH MpH OOpallleHHd C NpUOOpaMH W TEXHUYECKHUMHU
yCTPOMCTBaMH, Ui COXPAHEHHs 370POBbsl M COOJIIOJIEHUSI HOPM HKOJIOTHUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTath B TpPYMIE C BBIMOJHEHUEM PA3JIUYHBIX COIHUAIBHBIX POJICH,
IUTAHUPOBaTh pPabOTy TPYMMbl, PALUMOHAIBHO PACHPENENiITh OOS3aHHOCTH H
IUIAHUPOBATH JIEATEIBHOCTh B HECTAaHAAPTHBIX CHUTYyalUAX, aJ€KBATHO OLEHUBATH
BKJIJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMAaTPUBAEMOMN MTPOOIIEMBI.

K konmy oOydenuss B 11 kiacce mnpeaMeTHble pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa TpUMEpax Pojb U MecTO (U3UKH B (PopMHpOBaAHHUH
COBPEMEHHOW HAyYHOW KapTUHBI MHpA, B PA3BUTHUM COBPEMEHHOW TEXHUKH U
TEXHOJIOTUW, B MPAKTUYECKOM AEATEIbHOCTU JIOJIEH, LETOCTHOCTh M E€IUHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTHIBATh TPaHUIBl MPUMEHEHUS] U3YUYCHHBIX (U3NYECKUX MOJIETICH:
TOYEYHBIM ANEKTPUUYECKUMN 3apsij, JIyd CBETA, TOYECYHBIM MCTOYHUK CBETA, AACpHAs
MOJIeJIb aTOMa, HYKJIOHHAash MOJIEJb aTOMHOIO sijipa MpU PEHIeHUH (HU3NUIECKUX
3a/1ay;

pacrio3HaBath (U3UYECKUE SBJICHUS (IIPOIECCHI) U OOBICHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKHN U KBAHTOBOM (PU3HMKU: 3JIEKTPUYECKas MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JIEWCTBHS TOKA, B3aHMMOJECHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUUWS, JCHUCTBHE MArHUTHOIO TIOJISI Ha
MPOBOJHUK C TOKOM W JBWKYIIUHUCS 3apsij, SJICKTPOMArHUTHBIE KOJCOAHUS U
BOJIHBI, MPSMOJIMHEMHOE pacnpoCTpaHEHUE CBETa, OTPAXKEHUE, MPeIOMIICHHE,
uHTeppepeHus, audpakuus W MOOJAApU3alUs CBETa, JHCIEepCUs  CBETa,
dboTtoanekTpudeckuii 3¢dexT (horodddeKT), cBeTOBOE NaBICHUE, BOSHUKHOBCHHUE
JMHEWYAaTOro CHEKTpa aTroMa BOJOpPOJA, €CTECTBEHHAass U HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

ONMKCHIBATh M3YyYEHHBIE CBOMICTBA BEUIECTBA (DJIEKTPUUYECKHUE, MArHUTHbBIE,
ONTHYECKHE, ANEKTPUUECKYIO MPOBOJUMOCTh  Pa3IUYHBIX cpen) u
AJIEKTPOMArHUTHBIC SBJICHUS (MIPOIIECCHI), HCIONB3YS (PU3MUECKHE BEIIUYUHBI:
AIEKTPUUYECKUIN 3apsijl, CUJIa TOKA, JJIEKTPUUECKOE HAMNpsHKEHUE, SJIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh IMOTEHIMAIOB, AJNEKTPOJABIKYIIAS cuiia, paboTa TOKa,
WHIYKIUS MAarHUTHOTO Toyist, cuia Awmrmepa, cuia JlopeHia, WHIYKTHUBHOCTb
KATYIIKW, SHEPIrHsl 3JIEKTPUYECKOTr0 M MAarHUTHOTO TOJIeH, MEpUOoJl M YacToTa
Koje0aHui B KoyieOaTeNbHOM KOHType, 3apsii MU CWiIa TOKa B Ipolecce
TapMOHUYECKUX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CWUJia JIMH3bI, TPU ONHCAHWUU TPABUIBLHO TPAKTOBATh (U3UUYECKUI
CMBICII HCIOJIb3YEMbIX BEJIMYMH, KX OOO3HAYEHUS U EAUHMIIBL, YKa3bIBATh
(bopMyIIBI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMHU BEIMYNHAMU;

OMUCBHIBATh M3YYEHHbIE KBAHTOBHIC SBJICHUS M MPOLECCHl, HCIOJIb3Ys
(bU3MYEeCKUEe BEIMYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI H
4acTOTa CBETa, SHEPIHsl U UMITYJIbC (POTOHA, IEPHUOJ] MOIypaciaaa, SHEPIHsl CBA3U



aTOMHBIX Si7Iep, TPU ONHCAHWM TPABWIBHO TPAKTOBAaTh (HUIUIECKUNA CMBICIT
WCIIOJIb3YEMBIX BEJIMYWH, WX OOO3HAYCHHWS W EAWHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYI0 BEJIMYMHY C JAPYTUMH BEJIMYUHAMH,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUUNHBIL

aHAIU3UPOBaTh (U3MUECKUE MPOLECChl U SIBICHUS, UCIONb3Ys (U3HYECKUE
3aKOHBI Y MPUHLHIBL 3aKOH OMa, 3aKOHBI MOCIIEJOBATENIBHOTO U MApalIeIbHOTO
COCOMHEHUS NPOBOJAHUKOB, 3aKOH Jlxoyma—JIeHna, 3aKOH 3IEKTPOMAarHUTHOU
WHIYKIUU, 3aKOH MPAMOJUHEHHOTO PacHpOCTPaHEHUs] CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHbI MPEJIOMJICHUSI CBETa, ypaBHeHHEe OWHINTeHHa Mg Gororddexra,
3aKOH COXPAHEHUSl HHEPruH, 3aKOH COXPAHECHHUS HUMITYJIbCa, 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsJa, 3aKOH COXPAHEHUs MacCOBOr0 4YHCIa, MOCTyJaTel bopa,
3aKOH PaJIMOAKTUBHOIO paclaja, Mpu 3TOM pa3jinyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHa, €ro MaTeMaTH4YeCKOE BbIpAKEHUE U YCJIOBHUS (TpaHUIBI, 00JIacTH)
MIPUMEHUMOCTH;

ONpEIENATh HAPABIEHUE BEKTOPA MHAYKIIMU MArHUTHOTO MOJIsl MPOBOJIHHUKA
C TOKOM, cujibl Amrnepa u cuibl Jlopenua;

CTPOUTh U ONUCHIBATH H300pAKEHHUE, CO3[1aBAEMOE IUJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI [0 HCCIEJOBAaHUIO (U3UYECKUX SIBICHUNA U
MPOLIECCOB C HCMOJb30BAHUEM IMPSMBIX M KOCBEHHBIX HW3MEpPEHUH: NpPH ITOM
dbopmynupoBaTh NpodiaeMy/3a1ady U TUIOTE3y YU4EOHOTO AKCIEPUMEHTa, COOMpPaTh
YCTaHOBKY W3 MPEIJIOKEHHOTO 000PYI0BaHUS, MPOBOJAUTH OMBIT U (HOPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBJISTh NMPSIMbIE U KOCBEHHBIC M3MEPEHUSI (PU3NUYECKUX BEIWYUH, MPU
TOM BBIOMpPATh ONTUMAJIbHBIM CIOCOO M3MEPEHHS W MCHOJb30BaTh HM3BECTHBIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEI0OBATh 3aBUCUMOCTU (PU3NYECKUX BETUYMH C UCIIOJIb30BAHUEM TIPSIMBIX
U3MEPEHUI: TPU OTOM KOHCTPYMPOBATH YCTAHOBKY, (PUKCHPOBATH PE3yJIbTAThHI
MOJIYyYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEIMYMH B BHJE TaOIUIl U TpaduUKoOB,
JienaTh BBIBOJIBI MO PE3YJIbTATAM MCCIIEIOBAHUS;

cobJiroaTh mpaBuia 0€30MacHOrO TpyJa MPU MPOBEIACHUU UCCIETOBAHUNA B
pamMkKax y4eOHOTO OSKCHEpUMEHTa, Y4eOHO-HCCIEAOBATEIbCKOM M TMPOEKTHON
JESATEILHOCTH C WCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB U J1abOpPaTOPHOTO
000Opy10BaHUS;

pemiaTh pacu€THblE 3aJayd € SBHO 3aJaHHON (DU3MYECKOM MOJENbIO,
UCHOJNB3YS (PU3NYECKUE 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAIM3a YCJIOBUA 3aJ1a4yd
BBIOMPATh (DU3UYECKYIO MOJEIb, BBIACIATh (HU3MYECKHUE BETUYHHBI U (OPMYIIHI,
HEOOXOJUMbIEe JUIsi €€ pelIeHHs, MPOBOJUTH PAacUEThl U OLIEHUBATH PEANbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;



peniaTh KaueCTBEHHbIE 3aJa4M: BHICTPAUBATh JIOTUUYECKH HEMPOTUBOPEUYUBYIO
LEMOYKY pacCyXICHHl C ONOpoll Ha W3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

UCIOJb30BaTh  MpPU  pEHIeHHH  Y4yeOHbIX  3aJad  COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJIOTHH AJIs MIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMU U
NpEJCTaBICHUS y4eOHOW M HAy4YHO-TIOMYJSIpHOM HH(OpMaluu, MOTYYSCHHOH Wu3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKU aHAIM3UPOBATH MOTy4aeMyI0 HH(OPMAILIUIO;

OOBSACHATh MNPUHLUIBI JEUCTBUA MAIIMH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCJIOBUS MX 0€30IaCHOrO MCHOJIb30BaHUS B MOBCEIHEBHOM
KU3HY;

MPUBOANTH IPUMEPHI BKJIaJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IPOLIECCOB OKPYKAIOLIEr0 MHpA, B pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3MKE B IOBCETHEBHOM JKU3HU JUISI
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalleHHH ¢ NpUOOpaMu M TEXHUYECKUMH
YCTPOMCTBAMHM, JJIsi COXPAHEHUS 3/10POBbSI U COOJIIOJIEHUS] HOPM 3KOJOTMYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaThb B TpYIIE C BBINOJIHEHUEM PA3JIMYHBIX COLHMAIbHBIX PpOJIEH,
IUTAHUPOBaTh pabOTy TpyHMbl, PaLUOHAIBHO paCHpPEleNsITh OOSI3aHHOCTU M
IUIAHUPOBATH NIESITEIbHOCTh B HECTAaHAAPTHBIX CHUTYalUAX, aJ€KBATHO OLIEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE PACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 nggﬁ;ﬁ;{;gﬁ}; £41097¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

61 OSoGuarouee nowropere ‘ pmetsoosuntelsr
Hroro no pasneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE

Ne ara nudpoBLIe

Tema ypoka Koutpoububie IlpakTunuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypchl

®du3nka — HayKa 0 IpUpo/e.

1 Hayunsie MeT(?)IK bl HO?I;)H:HIfﬂ 1 bubmmorexa [JOK

e A https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u MecTo pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
neuxeHusd. [lepeMenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPsAMONIMHEHOE 1 bubnnorexka [JOK
JBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MpsIMOJIUHEITHOE 1 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majieHne. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOJTHOTO Ma/ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepraibHON TOUKH T10 1 bubmorexa HOK

p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHoCTH ["anuies. 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HNuepunanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [punnun

9 cynepro3uiuu cui. Bropoii 3akox bubmmorexa [IOK
yHep t ' P . https://m.edsoo.ru/ffOc3be8
Hbrorona asis MatepuaibHOM TOUKU
Tpetuii 3akon HeroToHa niis bubnnoreka HOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 TshxecTH. [lepBas kocMuueckas bubmmorexa LOK

- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenus. Koaddunment tpenus.

13 Cuia Czn OTI/IBJIGE)I/IqS)I pu BI/I)P;(GHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU Ta3e
[locTynarenbHOE U BpalareabHOe

14 JBUKEHHE a0COMIOTHO TBEPAOTO TENa. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEJIA
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMItynbca. PeakTuBHOE IBUKEHUE
PaGota 1 MOIITHOCTD CHITBI.

16 Kunernueckas s3Heprusi MaTrepraabHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEpruun

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenuuanpHas 3HEPTUs YIPYTo
ne(OpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HENMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MIPUMEPE PACTSHKCHUS
PE3UHOBOTO KI'yTa)

KonTponbHas pabora no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

24

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

Macca monekyin. Konugectso
BemiectBa. [locrosuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MeunneneeBa-Kianeiipona
27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI
JlaGopaTtopHnast pabora
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3a
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHUe https://m.edsoo.ru/ff0c570e
Bnytpennss sneprus
TEPMOIMHAMUYECKON CUCTEMBI U
30 crocoObI e€ m3MeHeHust. KonmmuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UICATHHOTO
rasa
bu6nmoreka [JOK
31 Bupwt Teruionepeatin https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnnabaTHbBIN TIpoliece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mporieccoB B bubnmuotexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoi 3akoH
TEPMOJINHAMUKHI

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/ TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TETUIO3HEPTETHKH
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEIbHAS
41 BJIAJKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnmueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMWCTB KpHUCTAIUIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctauisl. COBpeMEHHbBIE MaTepHAITBI
[MnaBneHue U KpUCTATUTM3AITHSL.
43 VnenbHas TenioTa MiaaBiIeHUs bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YpaHeHHe TEMosoro bananca https://m.edso0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIeCKUun bubnmuotexa [JOK

3apsna. Z[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
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https://m.edsoo.ru/ff0c63b6
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmmorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIl 3IEKTPUUYECKUAI bubmmorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3aps
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHnmn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX Toje. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cui snekTpocTaTH4ecKoro
49 moust. [Torenman. PasHocts bubmmorexa [TOK
) HHaL. https://m.edsoo.ru/ffOc6f00
[IOTEHIMAIIOB
ITpoBOMHUKY U TUIIEKTPUKUA B
50 anpeKT OCTaTI/I‘{eI([JKOM nonIe bubmorexa LOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsHKEHHOTO bubmorexa LOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHZAEHcaTopa"
[IpuHIMI NElCTBUS U IPUMEHEHUE
54 KOH/JIEHCATOPOB, KOIMMUPOBAIBHOTO

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTHYeCcKas 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa LHenu

56

[TocnenoBarenbHOE, NapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabora
«M3y4eHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

bubmuorexa [JOK

0.5 https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A1 TOJTHOM (3aMKHYTOI)
anekTpuueckoi nenu. Koporkoe
3aMblkaHue. JlaboparopHas padota
«M3mepenne D/1C nctounnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX
METaJNIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUUECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bu6nmoreka [JOK

0.5 https://m.edsoo.ru/ff0c7ae0

61

[TomynpoBoIHUKH, UX COOCTBEHHAs U
IIpUMeCHas MpoBOAUMOCTb. CBOMCTBA
p—~n-niepexona. ITosynpoBoTHUKOBEIE
npudopbI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUUECKUN TOK B pacTBOpPax U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIUTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIeKTpOnn3
DIIEKTPUYECKHI TOK B razax.

63 CamocTosiTenTbHbIN 1 1 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psaa. MomaHusl. https://m.edsoo.ru/ff0c84ae
IIma3ma
DneKkTpruuecKue Npudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnnoreka [JOK
«INEKTPOIUHAMHUKAY https://m.edsoo.ru/ffOc88be
KonTponbhas pabota mo Teme
«9nekrpocraruka. [locrosHHbIN

66 3JIEKTpUYECKU TOK. TOKHU B 1 bubnmnorexa [JOK
pasnuuHbIX cpenax» /Beepoccutickas https://m.edsoo.ru/ffOc8a8a
IpoBepoYHas paboTa Ipu MPOBEIECHUN
Ha OyMa)>XHOM HOCHUTEJNEe

67 PesepsHslil ypok. KonTponbHast 1 bubnuoreka [IOK
pabora o Teme "DNeKTpoIuHaMHUKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O6o0maronmii ypok 1 bubmmoreka [IOK
o temam 10 kacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
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11 KJIACC

KounvecTBO yacoB DJIeKTPOHHbBbIE
[1]
Jlj;-n Tewa ypoxa Bcero Konrpoabueie  Ipaxrueckue fl[:;:el{l/lﬂ :)I;l[()l:ll:())]:;feﬂbﬂble
padoTbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoeicTBUE. MarHuTHOE II0JI€E. 1 bu6nmorexa LIOK
Bexkrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIIMH
MarauTtHoe 1ose MPOBOJHHKA C

5 ToKOM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yuenue 1 1 bubmmnoreka HOK
MAarHUTHOTO IOJIA KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanue aeCTBUSA https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuoteka [JOK
Cuna Jlopenmna. Pabota cumbl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas HHAYKIus. [loTok

6 BEKTOpa MarHUTHOM uHAyKuuu. I1C 1

HWHIAYKIUH. 3aKkoH BHCKTpOMaFHHTHOﬁ



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykiuu Gapanes

10

JlaGopaTopHas pabora
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTB. SIBIICHUE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MAarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MATHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPUTEIIN 3JIEMEHTapPHBIX YaCTHII,
WHAYKIIMOHHAS TI€Yb

O6o6maromuii ypok «MarautHoe
noJie. DNeKTPOMarHuTHasT MHAYKIIUSD)

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHEprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MAaCCBI I'py3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BreIHyKICHHBIC 3JIEKTPOMAarHUTHBIC
KoJeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblit Tok. CUHYCOUJAIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKa. AMIUITUTYAHOE U
JICWCTBYIOIIEE 3HAYEHHUE CHIIBI TOKA U
HaIpsKEeHUs

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. [Ipoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepenady

DKOJIOTHYECKUE PUCKHU TIPU
MIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosnp3zoBanus
3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KA3HU

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHn4yecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTthb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOI0JIbHBIE BOTHBI
99 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa u ckopocTs. [llkana bubamorexa LOK
p ' https://m.edsoo.ru/ffOccfe0
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsmonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunsblili ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxenue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
P pera. FoeTp https://m.edsoo.ru/ff0cd4e0
M300pakKeHU B IJIOCKOM 3epKajie
IIpenomnenue ceera. [Tonnoe
28 BHYTpeHHee oTpakeHue. IIpenenbHbril bubmuorexa [JOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHHSI
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
[I0Ka3aTelIs MPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunzel. [TocTpoeHne nN300pakeHM B bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccrnenoBanue cBOMCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L{er. JlabopaTopnast
pabota «Habmonenne aucnepcuu
CBETa»
33 Nnrtepdepennus creta. dudpaxius bubmmoreka [JOK
ceera. JludpaknnonHas pemérka https://m.edsoo.ru/ffOced22
34 [lonepeyHOoCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue NpuOOpbI U yCTPOUCTBA U
YCIIOBHSI UX 0€301MacHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJ1accuueckor MexaHukH. [loctynarel bubnnorexa [JOK
CIIELIMAIBHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH. BuG OK
nom
37 3ameIeHre BpEMEHH U COKpaIlleHue smorera L
https://m.edsoo.ru/ffOcfad2
JUTUHBI
OHeprust ¥ UMIYJIbC PENSTUBACTCKON Bu6 OK
38 gacTuilbl. CBS3b MAacChI ¢ YHEPTUEH U noimorexa L
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbras padota «Onrtuka. BuG OK
39 OCHOBBI CIETIHATTHFHON TEOPUHU nomorexa I

OTHOCUTCIBHOCTH)

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
nOIMoTEKA
41 . A.T.
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poToddpexra. YpaBHEHHE
42 3ﬁHI.HT6§Ha nq;)lq)(i)OToa(b(geKTa bubmorexa LOK
g ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dhotorpdexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMudueckoe ACHCTBUE bubmorexa OK
AieBa. A https://m.edso0o.ru/ff0d04a6
CBeTa
TexHudeckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
dhoToseMeHT, (OTOIATUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3agad mo reme «1E€MEHTBI bubmmoteka IIOK
KBAaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OnbBITHI
46 Pezepdopaa mo paccesHuio o-4actu brbmmorexa [TOK
PDHOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma
bu6nmorexa LIOK
47 IT b
OCTyIatht bopa https://m.edsoo.ru/ff0d0Oafa
H3znyyenwne u noriomieHue (oToHOB
48 II I/Iyl';{e eXx0/Ie aTOMEIlH co H(()i;o OBHS bubmorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0afa
SHEPTHUH Ha Apyroi. Buasl criekTpoB
BoaHoBbIe cBOlicTBa yacTull. BoIHEI
. bubnuotexa [JOK
49 ne bpoins. KopnyckynsipHo-

BOJIHOBOM AyaJIn3M. CnoHTa"HoOe U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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BBIHYKACHHOC U3JTYUCHUC

50

51

52

53

54

55

OTKpBITI/Ie PaAnO0aKTHUBHOCTH. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaIMO0AKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

DHeprusi CBA3U HYKJIOHOB B siJIpe.

S nepHble peakuuu. SnepHbii
peaktop. [IpobrnemMspl, mEpPCIEKTHBHI,
JKOJIOTUYECKUE aCIIEKThI SIAECPHOU
JSHEPreTUKU

OnemeHTapHbIe YacTULIBl. OTKpBITHE
no3UTpoHa. MeTo bl HaOMo1eH s U
PErucTpanyy dJIEMEHTAPHBIX YaCTHLL.
Kpyrastii cton «@yH1aMeHTalIbHbIE
B3anmMoaercTBUg. EMMHCTBO
(bu3nuecKoil KapTUHBI MUPa

Otansl pa3BUTUS ACTPOHOMUHU.
[TpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4YeHue acTpoHOMuUU. Bun
3BE3HOrO Heba. Co3Be3ausl, spKue
3Bé3JII)I, IIJIAHETHI, UX BUIUMOC
nBrokenne. CoHeyHas cucreMa

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Comnnaue. CoyHeuHast aKTUBHOCTb.
Hctounuk sueprun CosiHia v 3BE311

S7

3BE3bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTITABHOM
II0CJIEI0BATENbHOCTU. BHYTpeHHEE
cTpoeHue 3B€311. CoBpeMEHHbIE
MPEACTABICHUS O POUCXOKICHUU U
sBomtounu CoJiHIA U 3BE3]

58

Muneunsiii [lyte — Hama I'anakTuka.
[Tonoxenue u nmxenue CoyHua B
lNanaktuke. I'anaktuku. Y€pHbie
JBIPBI B IAPAX TaJaKTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bosbmoro B3peiBa.
PennkroBoe uznydeHue.
Meraranaktuka

60

61

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI

62

O6o06matonuii ypok. Ponb pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH cdepax AeaTeIbHOCTH
YyesoBeKa

63

O6o0maromuii ypok. Poms u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MHUPA

64

O6o06maromuit ypok. Poib




(busnueckoit Teopun B GOpMUPOBAHUH
MPEACTABICHUH 0 (PU3NUIECKOM
KapTUHE MHpa

Ob6o06maromuit ypox. Mecto
65 ¢bu3nvecKkoil KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-

HAy4YHBIX IPEJICTaBICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie.

DneKTpoOMarHuTHast MHAYKIIHUS

PesepBHblit ypok. OnTuka. OCHOBBI
67 CHeIUaIbHON TEOpUHr
OTHOCHUTEIILHOCTH

Pesepnbiii ypok. KBantoBas ¢pusuka.
68 DNeMEeHTbI aCTPOHOMUH U
acTpo(U3UKH

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

. ®duzuka: 11 kmacc /I'.5. Msakumes, b.b. byxosues, B.M. Yapyrun non
penaknueit H.A. I[TapdentseBoii. Mocksa: [IpocBemieHue

° ®duzuka: 10 xnace /I'.5. Msakumes, b.b. byxosres,

o HH. Corckmit mon penmakmuein H.A. TlapdentreBoii. Mockaa:
[Ipoceemenue

. ®dusuka. 3agauauk. 10-11 kmaccel /A Il PeimkeBud. M.: JIpoda

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

o ®uzuka.ll kmacc: yued. [ns obmeoOpa3zoBaT.opraHuzanuii: 0a30BbIif
ypoBeHb / I'.5l. Msakumes, b.b. byxosnes, M.B. Yapyrun ; nmox pen. H.A.
[TapdenTtreBoii. — 5-¢ u3a. — M.: [Ipoceemienue, Kiaccuaeckuii Kypc).

° COopauk 3amau 1o ¢usuke. 10 — 11 kmaccel: mocobwe s

00111e00pa30BaTENbHBIX yUpexAeHUI: 0a30BbIid U poduiibHbIA ypoBHU/ H.A.
[TapdentbeBa. — 3-¢ uzn. — M.: [Ipocsemenue, (Kmaccnueckwuii Kypc).

° ®usuka. 3amaynuk. 10-11 kim.: mocobue s 06meoOpa3oBar.
yupexaenuit / A.Il. PeimkeBuu. — M.: JIpoda.

o CoOopuuk 3amau no ¢usuke: 10-11 kmaccer / O.U. I'pomueBa. — M.:
NznarenscTBO "OK3ameH".

o TemaTudeckre KOHTPOJIBHBIC U CAMOCTOSITENIbHBIC Pa0boThI 0 ¢pusuke. 10
kinacc / O.W. I'pomuieBa. — M.: U3paTenscTBo "Dk3amen".

o TemaTudyeckre KOHTPOJIbHBIE U CAMOCTOSITENIbHBIE Pa00ThI 0 u3uke. 11
kiacc / O.W. I'pomueBa. — M.: U3gatenscTBo "Dk3amen".

° KauecTBennble 3amaun mo Qusuke B cpenHei mkosie. [locobue mis
yuuteneit / M.E. Tynpunnckuit. — M.: [IpocBenienue.

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET
Enunas komtekmus nudpoBsix 00pa3oBaTeabHBIX pecypcos: http://school-

collection.edu.ru:

Poccuiickas anextpoHHas mkoia: https://resh.edu.ru/;

Knaccnas ¢usuka: http://class-fizika.ru/ ;

IxonpHast pusuka: https://www.sites.google.com/site/saitpofizike/home;
bu6moreka [JOK.

Enunoe coneprxanne obmiero oopasosanue: https://edsoo.ru/

I[HOC Mos IIkomna: https://myschool.edu.ru/
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