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c. Anwim, 2023
MHNOACHUTEJ/IBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOr0 ypOBHS HAa YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3pabOTaHa Ha OCHOBE IMOJIOKEHUW W TpeOOBaHWU K pe3yjbTaTam
OCBOCHHMSI OCHOBHOM 00pa3oBaTelbHONW NporpamMmsl, mpenacraBieHHbIX B DPI'OC
COO, a rtakxe c yuérom (denepasbHOM paboyel MporpaMmbl BOCHHUTAHUS U
KOHIIENIIIMK TpenojaBaHusi yueOHoro mnpeamera «Dusnuka» B 00pa3oBaTEIbHBIX
opranm3anusx Poccuiickoit @enepaiinu, peanu3yronmx OCHOBHbIE 00pa30BaTebHbBIE
MIPOrPaMMBl.

Copepxanue mnporpaMMmbl 10 (U3MKE HamNpaBleHO Ha (QOpMUpPOBaHUE
€CTECTBEHHO-HAYYHOU KapTHHbI Mupa oOyyaromuxcs 10—11 knaccoB npu o0yueHun
ux (¢uszuke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-AESTEIbHOCTHOTO IMOAXOJA.
[Iporpamma o ¢usuke coorBerctByeT TpedoBanusmM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METalpeAMETHBIM pe3yJibTaTaM OOy4eHHSs, a TakXKe
VUYUTHIBAET HEOOXOJUMOCTh pEaU3allMi MEXIPEIMETHBIX CBsI3ed (PU3UKU C
€CTECTBEHHO-HAYYHBIMH YUYEOHBIMH TpeaMeTaMu. B Hell omnpenenstoTcss OCHOBHbBIC
e u3ydeHus (U3MKA Ha YPOBHE CpEIHEro oOIIiero o0pa3oBaHUs, MIAHUPYEMbIE
pe3yabTaThl OCBOEHUSI Kypca (DU3UKH: JIUYHOCTHBIC, METAPEAMETHBIC, MPEIMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma o Gpu3MKe BKIIOYALT:

e TUIAHUPYEMBIE PE3YyJIbTaThl OCBOCHHS Kypca (pu3uMku Ha 0a30BOM YPOBHE, B

TOM YHCIIE IPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

e coJepkaHue yueOHoro npeamera «dPusuka» no rogaM 00yyeHusl.

du3rka Kak HayKa 0 HauOoJiee 0OIMUX 3aKOHAX MPUPO/IbI, BHICTYTAs B KAUeCTBE
y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ] B CUCTEMY 3HaHU 00
okpyxatomeM wmupe. llkonpHbIl Kypc ¢GU3MKHM — CHUCTEMOOOPa3YIOIIUN st
€CTECTBEHHO-HAYYHBIX YUYE€OHBIX IPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEKAT
B OCHOBE IIPOIICCCOB W SIBJICHUM, M3y4aeMbIX XHUMHEH, Ouonoruen, (Hpu3ndecKou
reorpadueit u actpoHoMueid. VMcnonb3oBaHne U aKTUBHOE TPUMEHEHUE (PUZUUYECKUX
3HAHUM OMpeJeNnseT XapakTep W pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHA B cdepe
DHEPreTUKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, IOJYYEHHUS HOBBIX MAaTE€pUAOB C
3aJlaHHBIMU CBOMCTBaMH W JApyTux. M3ydeHue (uU3MKu BHOCUT OCHOBHOM BKJIAJ B
dbopMHpOBaHHE  €CTECTBEHHO-HAy4YHOW  KapTUHBI Mupa  oOydarommxcs, B
dbopMupoBaHUE YMEHUM MPUMEHSITh HAyYHBIM METOJ| MO3HAHUSI MPU BHITTOJTHEHUU
MU y4€OHBIX UCCIEA0BAHMIA.

B ocHOBY Kypca Gu3HKH JUIs1 YPOBHS CPEAHETO 00IIero oOpa3oBaHuUs MOJIOXKEH
psI MAeH, KOTOPbIE MOKHO PACCMATpUBaTh KaK MIPUHLHUIBI €r0 MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBHHM C HEW KypC SBISETCS JIOTHYECKH
3aBEpIIEHHBIM, OH COJEPKUT MaTepuall U3 BCEX pa3leioB (PU3MKHU, BKIHOYAET KAK
BOIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOM (DU3HUKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW Marepuayl Kypca (DHU3UKH
o0bennHEH BOKpPYr (¢usnueckux Teopuil. Benmymmm B Kypce sBIsSeTCs
(dopMUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YpPOBHSX MaTEpHUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanusanyss NOpeAnonaracT HCIOIb30BaHUE
TYMaHUTapHOTO TMOTEHIHaNa (PU3NYECKOW HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUS
($u3KKK ¢ pa3BUTHEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
HKOJIOTHYECKUMU MTPOoOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc pu3uku mpeamnosiaraeT 3HakOMCTBO C
IIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMYECKUX IPWIOKEHUN HW3YYEHHBIX
TEOpUH U 3aKOHOB.

Hoes skonozusayuu  peamusyeTcst IOCPEICTBOM  BBENEHUS  DIIEMEHTOB
COJIEp KaHMsl, MOCBAIIEHHBIX 3KOJIOTMYECKUM MPOOJeMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHbI C Pa3BUTHEM TEXHUKH U TEXHOJOTHH, a Takxke O0OCyXIeHus Mnpodiem
paloHaIbHOIO IPUPOIOTIOIB30BAHMUS U SKOJIOTMUECKON OE€30MaCHOCTH.

CrepXKHEBBIMU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOUIero
oOpa3oBaHus SBIAIOTCS (uU3Hueckue Teopuu ((popMuUpOBaHHE NPENCTABICHUNA O
CTPYKType MOCTpOeHHs (PU3NUYECKON Teopuu, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
NPUHILIMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPUPOJE, PAHULAX TPUMEHUMOCTH
TEOPUA, /ISl ONIMCAHUSI €CTECTBEHHO-HAYUHbIX SIBJICHUI U MPOIECCOB).

CHCTEMHO-AESATENBHOCTHBIN MOAX0 B Kypce (PU3MKH pearu3yeTcss Npeke
BCEro 3a CUET OpraHU3aluu SKCIIEPUMEHTAILHON AesTeNbHOCTU o0yvatonmxes. Jis
0a30BOro ypoBHs Kypca (PU3MKM — 3TO HCIIOJIb30BAHUE CHCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JTA0OPATOPHBIX padOT, KOTOpPbIE B MpOrpaMmMme
no (¢u3nke OOBEOUHEHBI B OOLIMH CHUCOK YYEHHMYECKMX IPAKTHYECKUX padoT.
Broiienenne B yka3aHHOM IepeuHe JaboOpaTOpHBIX paboOT, HPOBOAMMBIX IS
KOHTPOJISI U OLEHKH, OCYIIECTBISETCS Y4aCTHUKaMH 00pa3oBaTENbHOIO Ipoliecca
UCXOJI U3 OCOOEHHOCTEH MIIaHUPOBAHMS U OCHAIIeHHs kKaOuHera Guauku. [Ipu 3ToM
oOecrieuynBaeTcs OBJIAJIEHUE OOyYaroIMMUCA YMEHUSAMH HPOBOIUTh KOCBEHHBIE
U3MEPEHUs], HCCIEIOBaHUs 3aBUCUMOCTEH (PU3NYECKMX BEIMYMH M IOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHue yaensieTcsl pelIeHUI0 pacyETHBIX M KaueCTBEHHbBIX 3aj/1ad.
[Ipu 3TOM A pacy€THBIX 3aJa4 MPUOPUTETOM SIBIISIFOTCS 33Ja4d C SIBHO 3aJaHHOMU
¢u3znyeckoil MOJAENBIO, TO3BOJSIOLUIME MPUMEHSATh U3YUYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOrO paszjena Kypca, TaK W HMHTErpUpYys 3HAHUS U3
pasHbIX pa3zaenoB. s KayecTBEHHBIX 3ajady NPUOPUTETOM SBJISIOTCS 3aJaHUsl Ha



00BsICHEHHE MPOTEKaHUs PU3NYECKUX SIBICHUN U MPOLIECCOB B OKPYKAIOIIEH KU3HHU,
TpeOyromue  BbIOOpa  (U3MYECKOW  MOJENM  JUIi  CHUTyalldd  IMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBuun ¢ TpeboBanusimu @I'OC COO k maTepHaTbHO-TEXHUYECKOMY
oOecrieyeHuI0 y4eOHOTo mporiecca 0a30BBI ypOBEHb Kypca (PU3MKH Ha YpPOBHE
cpenHero oOmiero o0pa3oBaHMs JOKEH HU3y4aTbCsl B YCJIOBHUSIX MPEIMETHOTO
kaOuHeTra (U3MKA WIM B YCJIOBUSIX HHTETPUPOBAHHOIO KaOWHETa NIPEIMETOB
€CTECTBEHHO-HAYYHOr0 IuKjIa. B kaOuHeTe (U3HKM JOKHO OBITh HEOOXOAMMOE
nabopaTopHoe 000pyI0BaHUE JIJISl BHITIOJTHEHHS YKAa3aHHBIX B TIPOrpaMme o (husuke
YUYEHHUYECKHUX MPAKTUYECKUX paboT U AEMOHCTPAIMOHHOE 000PYI0BaHHUE.

JleMoHcTpanmoHHoe oOopynoBaHue (GOpPMHUPYETCSI B COOTBETCTBUU  C
OPUHLIAIIOM  MUHUMAQJIBHOM  JOCTaTOYHOCTH H  OOECIEYMBAET  IMOCTAHOBKY
NEPEYUCIIEHHBIX B MporpaMMe 10 (u3MKe KIIOYEBBIX JEMOHCTpAlUi s
UCCJEIOBAHMUSI  W3Y4YaeMbIX  SIBJICHUH U TPOIECCOB, OSMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHIA.

JlaGopatopHoe o00OpyaoBaHUE Uil YUYEHHYECKHUX MPAKTHUYECKUX padoT
dopMupyercss B BHJIE TEMAaTHYECKUX KOMIUIEKTOB M OOECIEYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JByX oOOywaromuxcs. TeMaThuyeckue KOMILUIEKThI
7a00paTOPHOTO OOOPYJIOBaHMS JIOJDKHBI OBITH TOCTPOCHBI HA KOMIUJIEKCHOM
UCTIOJIb30BAaHUU AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPHUTENBbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpHUil.

OCHOBHBIMHU 1IEJIIMH U3y4eHUs YUK B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (¢dopMHpOBaHHE HHTEpeca U CTpeMJICHUS OOydaloIHUXCi K HaydYHOMY
W3YYCHHUIO TPUPOABI, pPa3BUTHE WX HWHTEIUICKTYadbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJ/E MO3HAHUS U (POopMUpOBaHHE
UCCJIeI0BATEIBCKOIO OTHOLLIEHHUS K OKPY KAIOUIUM SIBICHUSIM;

e (OpMHpPOBAHME HAYYHOIO MHUPOBO33PEHUS KAK PE3YNbTaTa U3yYEHHs] OCHOB
CTpOCHHSI MaTepUH U QPyHAAMEHTAIbHBIX 3aKOHOB (PU3HKY;

e (dopMHpoBaHUE YMEHUN OOBACHATD SIBJICHUS C UCIOJIb30BaHUEM (DHU3UUECKUX
3HAaHUU ¥ HAYYHBIX IOKA3aTEIbCTB;

e (QopmMHupoBaHUE TMPEACTABICHHA O poiau (GU3NKH I Pa3BUTHS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTokeHue >TUX 1enield o0ecreyuBaeTcs pEIIeHUEeM CIEAYIOIUX 3aJad B

npoIriecce n3yueHus Kypca (UMK Ha YPOBHE CpeTHEro o0IIero oopa3oBaHus:

e NPHUOOPETEHHE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHaxX, TEOpUsAX, BKIIOYAS MEXAaHHUKY, MOJIEKYJSIpHYIO  (DUBHKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (DU3UKY U SJIEMEHTHI aCTPOPU3UKHY;



e (¢dopMHpOBaHHE YMEHUN MPUMEHSATHh TEOPETUUECKUE 3HAHUS ISl OOBSICHEHUS
(bu3MUeCKUX SIBJICHUIN B MPUPOJIC U JIJIS IPUHATHUS MPAKTUYECKUX PEIICHUN B
IMOBCEHEBHOM YKU3HU;

e OCBOEHHE CIIOCOOOB pEUIEHUS Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOU
duznueckol MoONENbBI0, 3a7ad4, TMOJPa3yMEBAIOIIUX CAMOCTOSITEIHHOE
co3ganue pu3NIeCcKord MOJEIH, aJIeKBATHON yCIIOBUSM 3aa4u;

e TOHMMaHUE (PUBMYECKUX OCHOB M TMPHUHIMIIOB JEUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB, UX BIMSIHUSA HAa OKPYKAIOIIYIO
cpeny;

e OBJIaJICHUE METOJAMH CAMOCTOSITEIHLHOTO TUIAHUPOBAHUS W IPOBEICHUS
bU3MYECKUX SKCIEPUMEHTOB, aHajdu3a M UWHTepHpeTanuu uHGOpMaIUu,
OMpeIeNIeHHs] JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATa;

e CO3JAaHHUE YCIOBHUM I Pa3BUTHUS YMEHUU NPOEKTHO-UCCIIEIOBATENBCKOM,
TBOPUYECKOM JIEATETLHOCTH.

Ha wusyuenue ¢usuku (0a30Bblii YpOBEHb) Ha YPOBHE CpPEIHEr0 OOIIero
oOpazoBanus orBoauTcst 136 vyacos: B 10 kinacce — 68 vacoB (2 vaca B Heeno), B 11
KJ1acce — 68 4acoB (2 Jaca B HEJIEIIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TEpeueHb JIabOpaTOPHBIX U
MPaKTUYECKUX pabOT SBISETCS PEKOMEHJIOBAaHHBIM, YYHUTENIb JieJlaeT BBIOOD
MPOBEJECHUS JIa0OpaTOPHBIX pabOT U OMNBITOB C YYETOM HMHAUBUYATbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Pasznen 1. ®u3nka u METOAbI HAYYHOI'0 O3HAHUS

®usnka — Hayka o npupone. HaydHble METOIBI MO3HAHUS OKPYXKAOIIETO
Mupa. Ponb JSKcrepuMeHTa M TEOPUM B IPOLECCE TO3HAHUS IPUPOABI.
OKCIEpUMEHT B (PU3HKE.

MopenupoBanue (U3MUECKUX SIBIEHUNH M mpoueccoB. HayuHble TrumoTessl.
du3nyeckue 3aKOHbl U TeOpUH. ['paHHIbl TPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[TpuHIUIT COOTBETCTBUSL.

Ponb u mecTto ¢u3uku B GOpMHUPOBAHUU COBPEMEHHOM HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN JAEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanoroBele W UU(PPOBBIE H3MEPUTEIBbHBIC TPHOOPHI, KOMIBIOTEPHBIC
JATYUKH.

Paznea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcué€ra. Tpaekropus.

[lepemerienne, CKOpOCTh (CpeHSISE CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTepuajbHOW TOUYKH, UX MPOEKIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIeHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE TMpsSIMOJMHEHHOe BrkeHue. ['paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPE€HHUS, NYyTH U NEPEMEIICHUA
MaTepUasbHONW TOYKUA OT BPEMEHH.

CBoOonHoe najzieHue. Y CKopeHrue CBOOOIHOTO TaIeHUsI.

KpuBonuneitHoe  aBrmkeHue. [IBUkeHHE  MaTepUAIBHOM  TOYKH 1O
OKPYXHOCTH C IMOCTOSIHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JTUHEWHAs
ckopoctk. [lepron n wacrora obparieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHuyeckne yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CHUAOMETP,
JBH)KEHUE CHAPSJIOB, LIEMTHBIC U PEMEHHBIC MTEpeaauH.

Jlemoncmpayuu

Mogenb cucTEMBbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBUKECHMUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€E U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGmronenne aBwkeHUs Tena, OPOIIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenune yckopeHus CBOOOHOTO MaACHUS.

Hanpapnenue CKOpoCcTH pu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3yuyeHrne HEpaBHOMEPHOTO JBHXKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOpPOCTH.

UccnenoBanne COOTHOLIEHUS MEXAY MYyTSIMHU, NPOWIECHHBIMU TEJIOM 3a
MOCJICIOBATEbHBIC PABHBIE MPOMEXKYTKM BPEMEHUM TNIPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne nBUKEHUS IapUKa B BA3KOW )KUIKOCTH.

N3yuyenue ABuxKeHUS Tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBelid  3akoH  HproToHa.
NuepuumanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoit 3akon HeroToHa
IJI MaTepUaIbHOM TOUKU. TpeTui 3akoH HproTOHA 1711 MaTepHraibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Ttsokectn. llepas kocmuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, ckoyibxkeHus1, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpEeHUs CKOJIbKEHUS U cuiia TpeHus nokosa. KoadduumeHt tpenus.
Cuiia conpoTUBIIEHUS PU JIBUXKEHUU TEJa B dKUJKOCTH WIIH Tase.

[TocTynarensHOE U BpalaTeabHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CHJIBI OTHOCUTEIBHO OcH BpamleHus. l[lnedo cunbl. YcioBus
paBHOBECUSA TBEPAOIO TEA.

TexHnueckue yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: MNOAMIMIHUKY,
IBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SBenue nHEpUUH.

CpaBHeHHE MacC B3aUMOICHCTBYIOIIHNX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHne cuiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JeOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NMOABEME U MTaJICHUH.

CpaBHeHUME CHIT TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUA.

VYcnoBust paBHOBecHs TBEPAOro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3MHOBOM 00pa3Iie, oT ux aedopMarium.

HccnenoBanne yciloBHM pPaBHOBECHS TBEPAOTO TENA, HUMEIOLMIETO OCh
BpAILICHUA.

Tema 3. 3akonvl coxpaneHus 6 MexaHuke

NmMnynbe MarepuaqbHOM TOYKM (Teia), CHUCTEMbl MaTepUabHBIX TOYEK.
Nmnynbe cuiibl 1 U3MEHEHUE HMIYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeakTtuBHOE ABHKEHUE.

Pa6ora cuiabl. MOIIHOCTD CHITHL.

Kunernueckass sHepruss MarepuajbHOW TOYKH. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU DHEPTUM.

[ToTenumnanbHas SHEprusl. [ToTenumanbHast SHEprus YIPYyTO
neopMUpPOBAaHHOW  TIPYKHHBL.  [loTeHIManbHAas  SHeprus Tejda  BOJM3HU
MOBEPXHOCTH 3EMIJIU.

IToTenumanbHbIC u HEINOTECHIIMAJIbHBIC CHJIBI. CBs3b paboThI
HEMOTEHUHUAIBHBIX CUJI C M3MEHCHUEM MEXAHWYECKOM HSHEPrUU CHCTEMBI TEIL.
3aKOH COXpaHEHHUS MEXaHUYECKOW SHEPTUM.

Ynpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckne yCTpoWCTBA M MPAKTUUYECKOE MPUMEHEHHUE: BOJOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTnBHOE IBMKEHHUE.

[lepexoa MOTEHIMANTBHON YHEPTUN B KHHETUYECKYIO U OOpaTHO.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomeol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBI ABYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThl CUJIbI ¢ U3MEHEHWEM MEXaHMYECKON SHEepruu
TeJIa Ha MPUMEPE PACTSIKECHUS PE3UHOBOTO KI'yTa.

Paszpgen 3. Mouieky/isipHasi (pU3UKa U TEPMOJAMHAMUKA
Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU Meopuu
OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO-KUHETUUYECKON TEOPUU M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwkenue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUSI YaCTUI[ BellecTBa. MoOJenn CTPOSHHUs Ta30B, >KUIKOCTEU U
TBEPABIX T€A U OOBICHEHNE CBOMCTB BEUIECTBA HA OCHOBE 3TUX MoJenei. Macca u
pa3Mmepsl Mosiekyl. KonnuectBo Bemectsa. [loctosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmnepatypa u e€ uzMmepenue. lllkana temmneparyp
Llenbcus.



Mopens  unpeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KUHETUYECKOW TEOpHM HJEaNbHOTO ra3a. AOCONIOTHas TeMmIepaTrypa Kak Mmepa
CpelHEe KWHETUYECKOM SHEpPruM TEIUIOBOro JBIKeHMs dvacTull rasza. lllkana
temneparyp KensBuna. ['azoBbeie 3akoHBI. YpaBHeHue MenneneeBa—KiamnenpoHa.
3akoH JlasbToHa. M30mponeccsl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mnpeacTaBieHUE H3OIMPOIIECCOB: H30TEPMa, H30X0pa,
n3zo0bapa.

TexHuueckre yCTpPONCTBA M NPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COECTUHEHUN.

OmnbiTel 10 MU PYy3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHHUSI.

Mogaens onbita LlTepHa.

OnpIThI, JTIOKa3bIBAIOIIIHE CYILLIECTBOBAaHUE MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBHUSI.

Mogenb, HILTIOCTPUPYIOIIAs IPUPOIY AABIEHUS ra3a Ha CTEHKH COCYJa.

OnpIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHUS MJICaJBbHOTO Tasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEK]Ty TapaMETPaMU COCTOSIHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoOuHaAMUKU

TepMoauHamuueckas cucreMa. BHYTpeHHss SHEPIUs TEPMOAMHAMUYECKOMU
CUCTEMBI U criocoObl €€ n3meHeHus. KonuyectBo Teminorsl u padorta. BHyTpeHHss
SHEPrus  OAHOATOMHOIO  MJAEAIBHOrOo  ra3a. Buael  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3IyUYCHHE. Y IelIbHasd TEIJIOEMKOCTh BEIIECTBA.
KonudecTBo TemIoThl IpH TEIJIonepeaye.

[lonsitue 00 anmabatHoM mpouecce. IlepBblii 3aKOH TEPMOJMHAMUKH.
[IpuMmeHeHre TepBOro 3akoHa TEPMOJMHAMUKU K u3omponeccam. ['paduyeckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHamMuku. HeoOpaTtumMocTh POILIECCOB B MIPUPOJIE.

TermmoBble  MammHbl.  [IpuHOMIBI  AEHUCTBUSA ~ TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBaHuss SHEpPruM B TEIUIOBBIX MamuHax. KodpGUIMEeHT Mone3Horo
neiictBust teroBo mammbbl. [{ukn KapHo u ero kosdduimeHT mosie3Horo
JEHCTBUSA. DKOJIOTUYECKHE MPOOJIEMBI TEIIOAHEPTETUKH.



TexHuueckre yCTpPOWCTBA W TPAKTUYECKOE TMPUMEHEHHE: JBUTATENb
BHYTPEHHETO CTOpaHMUsl, OBITOBON XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW 3HEpPruM Teja IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OyTBUIKM TIOJ JIEWCTBHEM CKaTOro BO31yXa, HarpeBaHue sdupa B
JATyHHOU TpyOKe MyTEéM TpeHUs (BUICOAEMOHCTPAIINS).

N3meneHue BHyTpeHHEH SHepruu (TeMIiepaTyphbl) Tea Ipy Terionepeaaye.

OnbIT 1Mo anauabaTHOMY pACHIMPEHHUI0 BO3ayXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINSI BHYTPEHHETO CTOPaHUsI, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomul

N3mepenue yaenpHOU TENI0EMKOCTH.

Tema 3. Acpecammnsvie cocmoanusn eeugecmea. Dazoevie nepexoovl

[TapooOpazoBanue U KoHneHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacelllleHHbId map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPbl KUIICHHS OT JaBICHHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctayioB. Kuakue kpuctaibl. CoBpeMeHHBbIE Marepuanbl. [lnaBrneHue u
KpUcTaJTM3anus. Y IeabHasl TeroTa miasienus. Cyonumanus.

YpaBHEHHE TEIIIOBOTO OajaHca.

TexHuueckre yCTpOHCTBA M MPAKTUYECKOE TPUMEHEHUE: THUTPOMETpP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUHU TMOJTYyUYECHHS] COBPEMEHHBIX MaTEpHaJIOB, B
TOM YHUCJIE HAHOMATEpPUaliOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIIEHHBIX TTAPOB.

Kunenne npy moHMKEHHOM JaBJICHUH.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MIaBJICHUS KPUCTANIMYECKOTO BEIECTBA.

JleMoHCTpalus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopusie padomol

N3mepeHre 0THOCUTENBLHON BIa)KHOCTU BO3AYXa.

Pa3znen 4. JDjekTpoauHAMMKA
Tema 1. Inekmpocmamuka
OneKkTpu3anuss Tel. OJIEKTPUYECKHH 3apsan. JBa BuAa DIEKTPUYECKUX
3apsaaoB. IIpOBOOHUKH, IOUAJIEKTPUKU M TNOJYNPOBOJAHHUKU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsiaa.
B3anmoneiictBue 3apsanoB. 3akoH KynoHa. To4ueuHbIl 3JIEKTPUUYECKHN 3apsI.
Onektpuueckoe mone. Hanpssk€HHOCTh  dnexkrpudyeckoro mnonsd.  [IpuHuun



CYHIEPIO3ULIUNA DIEKTPUYECKUX Iosier. JIMHUKM HanpsHyKEHHOCTH AIIEKTPUYECKOTO
HOJIAL.

Pabora cun  anektpocratudeckoro  mosist.  I[lorenuwman.  PasHocTh
MIOTEHIHAIOB. [IpOBOOHMKM M JAMDIIEKTPUKH B  JIIEKTPOCTATUYECKOM IIOJIE.
JudnexTpruyeckas MpOHULAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DJIEKTPOCKOII,
AIIEKTPOMETpP, JJIEKTPOCTaTUYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPOIpHOOpOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN allapar, CTPYHUHBIN OPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLINI IEUCTBUS dJIEKTPOMETPA.

B3aumopericTBre HaIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEL.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

JIMDIEKTPUKH B DIIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCaTopa OT IUIOLIAIu
IJTACTUH, PACCTOSHUS MEXAY HUMH U JUDJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3mepeHne 31eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmosannwtii 31ekmpuueckuii mok. Toku 6 paznuunvlx cpeoax

DJIEKTPUYECKAN TOK. YCIIOBUS CYLIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna toka. [locTosiHHBIN TOK.

Hanpsbxenue. 3akoH OMa 7151 y4acTKa LETIH.

DJIEKTPUYECKOE COIMPOTUBJIEHUE. Y IEIIBHOE CONPOTHUBIICHUE BEIIECTBA.
ITocnenoBaTenpHOE, TapaJUIEIbHOE, CMEIIAHHOE COEIMHEHNE IIPOBOIHUKOB.

PaGora osmexktpuueckoro Toka. 3akoH Jxoymns—Jlenma. MomrHOCTH
ANEKTPUYECKOTO TOKA.

DNEKTPOJABWXKYILAA CWIA U BHYTPEHHEE CONPOTUBJIEHUWE HMCTOYHHKA TOKA.
3akoH Oma a1 ONHOM (3aMKHYTOM) 3JIeKTpUu4YecKoi 1enu. KopoTkoe 3aMbIKaHueE.

OnexkTpoHHass  NPOBOAMMOCTb  TBEPABIX  METALIOB.  3aBHCHMOCTH
CONPOTHUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTpUYECKUN TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITyYKOB.

IToxynpoBOIHHKWY. CoOcTBeHHas 151 IPUMECHAs IIPOBOIMMOCTh
noJynpoBogHUKOB. CBoiicTBa p—n-nepexosa. [loaynpoBogHIKOBBIE TPUOOPHI.

DONEeKTpUYECKUA TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIH3.



DJNIeKTpUUeCKU TOK B ra3zax. CamMOCTOATENbHBIH M HECAaMOCTOSTEIbHBIN
pazpsan. Monuus. [Liazma.

TexHuyecknue yCTpOWCTBA M IPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP,
BOJIbTMETP, PEOCTaT, HWCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MNPHOOPHI,
AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BaKYyMHBIN O/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOIYIPOBOIHUKOBBIIN 110/, TaJIbBaHUKA.

Jlemoncmpayuu

N3mepeHne CHitbl TOKa U HaIIPSKEHMUS.

3aBUCUMOCTb CONPOTHBIICHUS LWIMHAPUYECKUX MPOBOAHUKOB OT JUJIMHBI,
IUTOLIA/I MTONIEPEYHOIO CEYEHUS U MaTepHaIa.

CmemaHHOE COeIMHEHNE TPOBOAHUKOB.

IIpsmoe w3MepeHHe JIEKTPOIABWXKYIIEH Ccwuibl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO IJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTHUBIICHUS.

3aBUCUMOCTB COITPOTHUBIICHHS] METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JEKTPOITUTOB.

HckpoBoit paspsa M IPOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydeHne cMemaHHOr0 COEUHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYILEW CUIIbI MCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmronenue snexrpomnusa.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢uszuku 0a3oBoro ypoBHs B 10 Kiiacce oCcymIecTBISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3E€H C KypCcaMM MaTE€MaTHKH,
OMOJIOTMH, XUMHH, Teorpaduu U TEXHOJIOTHUU.

Meowxcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3YYEHHEM METOAOB HAy4YHOIO
MO3HAHUA: SIBJIEHUE, HAay4HbId (akT, rumnores3a, (uU3MUecKas BEIMYMHA, 3aKOH,
TEOpHsl, HAOIIOAEHUE, SKCIEPUMEHT, MOJAECIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: penieHWe CUCTEMbl YpaBHECHHH, JIMHEWHas (YHKIHA,
napabona, runepOosia, Ux rpauKku U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CHUHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOCKLIUM HA OCH KOOPJMHAT, CI0KEHUE BEKTOPOB.

buonoeus: mMexaHudeckoe JBUKEHHUE B >KUBOM npupone, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUbI TEIJIONEpPENayH, TEIIOBOE PaBHOBECHE),
ANEKTPUYECKUE SABIICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, JKUIKOCTEH H



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJJIOB, DJEKTPOJUTHYECKAS THUCCOIUAIUS,
rajibBaHUKa.

T'eoepaghus: BnaxxHOCTh BO3/1yXa, BETPhI, 0apOMeETp, TEPMOMETP.

Texnonozus: mpeodOpa3oBaHUE ABIKEHUH C HCMIOJIH30BAHUEM MEXaHH3MOB,
y4€T TpeHUs] B TEXHUKE, MOIIIUITHUKN, WCIOJIb30BAHUE 3aKOHA COXPAHCHMUS
UMITyJbCa B TEXHHKE (pakera, BOAOMET W JpyrHe), ABUTATENh BHYTPEHHETO
cropanwusi, mapoBasi TypOWHA, OBITOBOH XOJOJUIBLHUK, KOHIUIIUOHEDP, TEXHOJIOTHH
MOJIYYCHUSI COBPEMEHHBIX MAaTepHalioB, B TOM YHCJIE HAHOMATEPHAIOB, W
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allluTa, 3a3eMJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTpYWHBIN IIPUHTED, DJIEKTPOHATPEBATEIbHBIC IpUOOPHI,
AIIEKTPOOCBETUTEIBHBIC PUOOPHI, TaTbBaHUKA.

11 KITACC

Pa3znen 4. DinekTpoauHaMHuKa

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKUUA

[TocrossHHble ~ MarHuThl.  B3aumojaelcTBUE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM uWHAYKUMH. [IpyHIMO cyneprno3unuu
MArHUTHBIX MOJIeW. JIMHMM MarHuTHOM WHAYKUMU. KapThHa JIWMHUKA MAarHUTHOU
UHYKIHH MOJIS TIOCTOSIHHBIX MAarHUTOB.

MarnutHOe TIOJIe TMPOBOJHMKA C TOKOM. KapTuHa JHHUN WHIYKIUH
MarHuTHOTO TOJISI JUIMHHOTO TPSIMOTO MPOBOJIHUKA U 3aMKHYTOTO KOJIbIIEBOTO
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT DpcTeaa. BzanmoielicTBue npoBOJHUKOB C
TOKOM.

Cuna AmMnepa, €€ MOJIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HanpaBiieHUE. J[BH>KEHNE 3apsKEHHOW YaCTUIIBI
B OJTHOPOJTHOM MarHUTHOM Iojie. PaGoTa cuisl Jlopenna.

SIBiieHME BJIEKTPOMArHUTHOM MHAYKOUM. [lOoTOK BEekTOpa MarHUTHOU
UHIYKIUKA. OJEKTPOABIIKYIAsS CHJIa MHAYKIUMUA. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuuu Papanes.

BuxpeBoe nayekTpuyeckoe TmoJie. IDJIEKTPOABMKYIIAs CWIa WHIYKIHU B
IPOBOJIHUKE, JBUKYLIEMCS IOCTYIATENIBHO B OJTHOPOIHOM MarHMTHOM TOJIE.

[IpaBuno Jlenua.

NHaykTMBHOCTE.  SIBIIEHME CaMOMHIAYKLIHMHM. OJEKTPOABIKYLIAs CHJIA
CaMOUHTyKIIHH.

DHeprus MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHu4yeckre YCTpONCTBA U MPAKTUYECKOE TMPUMEHEHHUE: TMOCTOSHHbIC
MAarHuThl, BJIEKTPOMArHUTHI, 3JIEKTPOABUrATENb, YCKOPUTEIU 3JIEMEHTapHBIX
YacTUll, UHIYKIIMOHHAS T€Yb.



Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIuHYY UHIYKIIUY MarHUTHOTO MOJIS.

B3aumopericTBre 1ByX NpOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIOpeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHne 3eKTPOMArHUTHOW UHAYKIUU.

[IpaBuno Jlenua.

3aBUCUMOCTb 3JIEKTPOJBIXKYILEH CHIIBI UHAYKIHUHA OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

UccnenoBanne AeHCTBUA NOCTOSTHHOIO MarHuTa Ha paMKy ¢ TOKOM.

UccnenoBanue sSiBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Pa3nea 5. Kosied0anus 1 BOJTHBI

Tema 1. MexanuuecKkue u 31eKmpoOMazZHUMHbLE KOJ1€0aAHUA

KonebarenbHas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KoJeOaHUS.
["apmonnyeckue konebanus. [lepuon, dacrora, ammiutyaa u ¢asza KojeOaHUM.
[IpyxuHHBIN MasgTHUK. MaTeMaTH4EeCKUH MASTHUK. YPAaBHEHHE TAPMOHHYECKUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOJIEOAHUSIX.

Konebarenpubiit koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUs B
UJCATHPHOM KOJICOATEIIbHOM KOHTYpE. AHAJIOTUS MEXKIy MEXaHHYEeCKUMU U
ANEKTPOMAarHUTHEIMU KoneObanusimu. dopmyna Tomcona. 3akoH coxpaHeHHs
SHEPIUU B UJCATBHOM KOJIEOATEIbHOM KOHTYDE.

[IpencraBnenue o 3aTyxarolmux KojaeOaHusX. BrIHYK/IeHHbIE MEXaHUUECKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMsI.

ITepemennbiii  TOK. CHUHYCOMJANBbHBIM TEPEMEHHBIM TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUIMTYJHOE W JACHUCTBYIOIIEE 3HAYCHUE CHUJIBI TOKa U
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOIICHUE DICKTPUIECKOM
SHEPIUHU. JKOJOTMYECKUE PUCKHU TPU MPOM3BOJCTBE 3JIEKTpodHepruu. Kynbrypa
HCMOJIb30BAHUSA 3JIEKTPOIHEPTUU B TIOBCEAHEBHOM KU3HMU.

TexHu4yeckne yCTpOMCTBAa M IPAKTUYECKOE IPUMEHEHHUE: DIEKTPUYECKUN
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, TUHUM JIEKTPOIIepeIay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJjieOAaTeNbHOW CHUCTEMBI (MPY>KUHHBIA WIIH
MaTeMaTU4eCKU MasiTHUK).



Habmronenne 3aTyxaromux KojaeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

HabOmronenue pezonanca.

CB0OOOHBIE IIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuuinorpaMmbl (3aBUCUMOCTH CUJIBI TOKA U HANPSKEHUSI OT BPEMEHU) ISt
AIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu TOCIEOOBATENIBHOM COEAMHEHUM PE3UCTOpPA, KATYIIKHU
MHJYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb JIMHUY 3JIEKTPONEePEIayu.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

UccnenoBanre 3aBUCUMOCTH TIEPUOIA MaJbIX KOJIEOAHUHN rpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MacChl Tpy3a.

UccnenoBanre MNEpeMEHHOr0 TOKa B IEMA W3  TOCIEI0BATEIIBHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMaAZHUNHbLE 80IHbL

Mexanuueckue BOJIHBL, yCIOBUsS pacnpocTpaHenus. [lepuon. CxkopocTb
pacrpocTpaHeHus M JUIMHA BOJHBL. [lomepeyHble W MPOJOJIbHBIE BOJIHBIL.
WNurepdepenius u aiudpaxiys MEeXaHU4eCKUX BOJIH.

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

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUSI U3IYyUYECHHS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexktpomarautHoii BoiHe. CBoiicTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTPa)XEHUE, MPEIOMIICHUE, MOIsSpU3anus, TuPpaKius,
unrepdepenius. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana >ME€KTPOMArHUTHBIX BOJIH. [IpuMeHEeHUE 3IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBS3U U TENEBUACHUS. Panqnonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAKOLIEH CPELBI.

TexHuyeckre yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTHMKAa B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neub.

Jlemoncmpayuu

OO6pa3oBaHue U pacCIPOCTPAHEHUE MOMEPEUHBIX U MPOIOIBHBIX BOJIH.

Konebmromeecs Temo Kak ICTOYHUK 3BYKA.

HabGmronenue orpakeHus: ¥ MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmronenue natepdepeHunu 1 1uppakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmronenne cBsI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTATYAOW H
4acTOTOM KoJieOaHUM.



UccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHue,
npesioMIICHHE, MosIpu3aus, AU paKiys, nHTephepeHITHs.

Tema 3. Onmuxka

I'eomerpuueckass onruka. lIpsMoinHENHOE pacnpoOCTpaHEHUE CBETA B
ogHOpoaHOU cpeae. JIyd cBera. ToueyHbId ICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenue nzoOpaxkeHuil B
IJIOCKOM 3€pKarlie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOMIOTHBIN MOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHBI yroja IOJIHOTO
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcust ceeta. CinoxHbIi coctaB 6enoro cera. L{Ber.

ColOupatomrie U pacceuBaromue JuH3bL. ToHkas mauH3a. DOKyCcHOE
pacCTOSsIHME W ONTHYECKas cuja TOHKOM auH3bL. [locTpoeHune u300pakeHuil B
coOuparolux U paccerBaromux JuH3ax. Dopmyna TOHKOW JUH3BI. YBETUYECHUE,
JlaBa€MO€E JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBass ontuka. HWutepdepenmus cBera. KorepeHTHblE HWCTOYHUKH.
VYcnoBuss HaOMIONEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(EpEeHIIHMOHHOM
KapTHHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaknus cBera. JudpakuuonHas pemérka. YcCIoBUE HAOIIOIEHUS
[NIABHBIX ~MaKCUMYMOB TIpM TAJE€HUM MOHOXPOMATHYECKOIO0 CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, TPOEKIIMOHHBINA ammapaTr, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OINTHKA, TUPPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHEHOE pACHPOCTPAHEHUE, OTPAXKEHHE M NPEIOMIIEHHUE CBETA.
OnTudeckue mpruodopHI.

[TonHOE BHyTpeHHEE OTpakeHue. Mozenb CBETOBOAA.

UccnenoBanrie CBONCTB U300paKEHUI B JTMH3AX.

Mopenu MUKpOCKOIIa, TeJIECKOomna.

Habmronerne natepdepeHInu CBeTa.

Habmronenune nudpakiuu ceera.

Habmronenue aucnepcuu cBera.

[TomyyeHune cnekTpa ¢ MOMOIIBIO MPU3MBL.

[TonydeHnne criekTpa ¢ MOMOIIBLI0 THPPAKIIMOHHON PEIIETKH.

Hab6nronenue nonsipu3aiuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsie padbomul



N3mepenue nokaszaresns NpeIoMICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKCHHI B JTMH3AX.
Habmronenue aucnepcuu cBera.

Pa3nen 6. OcHOBBI cieNNAJILHON TEOPUU OTHOCUTEJIbHOCTH
I'panunpl  OPUMEHMMOCTH  Kiaccudyeckod — mexaHuku.  [loctynatsl
CIICLIMAJIbHOM TEOPUHM OTHOCHUTEIBLHOCTH: WHBAPUAHTHOCTH MOMYJISI CKOPOCTHU
CBETa B BAKyyM€, IPUHLHUI OTHOCUTEIIbHOCTH DUHILTEHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpalIeHUE
JUTUHBI.
DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBs13b MacChl C JHEPrUEN U UMITYJIBCOM PEISATUBUCTCKOW YaCTULIBI. DHEPIrUs
IIOKOS.

Pazgen 7. KBantoBas pusuka
Tema 1. Dnemenmol KBAHMOBOU ONMUKU
®dortonsl. opmyna [Tnanka cBs3u HEpruH GOTOHA C €0 YaCTOTOW. DHEPTHUs
Y UMITYJIbC (POTOHA.
Otkpeitre u uccienoBanue Gororddexra. Onwitel A. I'. CToneroBa. 3aKOHBI
dotorpdexra. YpaBuenue DunmTeitHa st poTodpdexra. «KpacHas rpanunar

dhoroaddexra.

JlaBnenue ceeta. Onwithl I1. H. JIeGenena.

XUMHUYECKOE JICUCTBHUE CBETA.

TexHuueckre yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboTonaTuMK, COTHEUHAs: OaTapesi, CBETOUO.

Jlemoncmpayuu

®otordh(DHeKT Ha YCTAaHOBKE ¢ IIMHKOBOM MJIACTUHOM.

UccnenoBanne 3akoHOB BHeETHEro GpoTodddekra.

CBeToaunon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o -4acTuil.
[Ltanerapnas mopens aroma. Iloctynatrel bopa. M3nydenue u moryomieHue
(OTOHOB MpU MEPEeXo/ie aroMa C OJHOIO YPOBHSI SHEpPruM Ha Apyrou. Bumsbl
criekTpoB. CHEKTp ypOBHEW SHEPruu aToMa BOJIOPO/IaA.

BousiHoBbIe cBolicTBa yactull. Bosusl ne bpoiisa. KopnyckyJisipHO-BOJTHOBOM
Jyaau3M.

CHoOHTaHHOE U BBIHYX/JICHHOE U3JIyYEHHE.

TexHnueckne YCTpPOWCTBA M MNPAKTHYECKOEC NPUMEHEHUE: CHEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pesepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue TMHeHYaThIX CIIEKTPOB U3ITYUYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

HaOmronenue tmHeyaToro crekTpa.

Tema 3. Amommnoe a0po

OKCIEPUMEHTBI, TOKA3bIBAIOIINE CIOKHOCTh CTpoeHus siapa. OTKpbITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuio  cocTaBa
paanoakTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, TaMMma-U3ITy4YEHUS.
BnusiHne paagnoakTUBHOCTH HA KUBBIE OPTAHU3MBI.

OtkpeiTHE TIpoTOHA W HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sjapa. M30Tomnsl.

Anbda-pacnaa. DJEKTpOHHBIA M TO3UTPOHHBIM Oera-pacnan. [‘amma-
M3JIly4yeHre. 3aKOH paJuOaKTUBHOTO pacIaja.

DHeprusi CBs3M HYKJIOHOB B sifipe. Snepubie cuibl. [ledekT maccsl sapa.

SAnepusbie peakuuu. JleneHue u CUHTE3 IEP.

Anepusiii peaktop. Tepmosnepubiii cunTe3. [IpobOiieMbl W MEPCHEKTUBHI
AJIEPHON DHEPTETUKHA. DKOJOTHUECKUE ACTIEKThI IACPHOU SJHEPTETUKH.

DneMeHTapHbIe YacTullbl. OTKPBITHE MTO3UTPOHA.

MeTtonbl HAOIIOICHHS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTaIbHbIe B3auMOJIeicTBUS. EAMHCTBO (pr3nueckoil KapTUHBI MUpa.

TexHudyeckne yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: JO3UMETP, KaMepa
Bunbcona, sipepHbIil peakTop, aToMHast 6om0a.

Jlemoncmpayuu

CUY€TUMK HOHUBUPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

HccnenoBanne TpEeKOB 4acTHIL (10 TOTOBBIM GoTOrpadusim).

Pa3zpnesn 8. JiieMeHTHI aCTPOHOMUM U acTPOGU3MKH

Otansl pa3BATHS acTpOHOMUM. [IpUKIagHOE M MUPOBO33PEHUYECKOE 3HAUEHNE
aACTPOHOMMUM.

Bun 3Bé3gHoro Heba. Co3Be3qusi, sipkue 3BE3MbI, IJIAHETHI, UX BUAMMOE
JBUKEHUE.

Conneynas cucrema.

Connne. ComHeuHass akTUBHOCTb. McTounuk sHeprum CoyiHIIA W 3BE3L.
3BE31bl, UX OCHOBHBIE XAPAKTEPUCTHUKH. JlMarpaMMa «CHEKTPAJIbHBIA KiIacc —
CBETUMOCTBY». 3BE37bl TJIaBHOM MOCIEIOBATENIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3] TIJIaBHOM MOCIIEN0BAaTENbHOCTU. BHYTpeHHee cTpoeHue



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUHU U 3Boionuu CoiHua u
3BE3]]. DTaNbl )KU3HU 3BE3I.

Muneunsiii [Iyte — nHama [Manaktuka. Ilonoxxkenue u nBuxenue CoJiHIa B
lNanmaktuke. Tunel ranaktuk. Paguoranaktuku u kBa3zapbl. YEpHBIE IBIPHI B sApax
rajgaKkTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3beranue ranakTuk.
Teopus bosnbmoro B3peiBa. PenukroBoe n3inydeHue.

MacmrabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnbie mpoOiaemMbl aCTPOHOMUM.

Yuenuuecxue nabnooenus

HaOmronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH JJIsI OTIpE/IETICHUS MOJI0KEHUsI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3usi CEBEPHOrO MOIYIIAPUS U SIPKUE 3BE3/IBI.

Habmronenus B Teneckon Jlynsl, mutanet, Miteanoro Ilytu.

O0o0maromnee NOBTOPEHUE

Ponpr ¢u3uku W acTpOHOMUM B 3KOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIMAJIBHON M ATHYECKOU cepax MesTeTbHOCTH YelIOBeKa, POJib U MEeCTO (PU3UKH
M aCTPOHOMHUHU B COBPEMEHHOM HayYHOUH KapTHHE MHpPA, POJIb PU3UYECKON TEOPHUH
B (opMHUpOBaHMM TMPEICTABICHUN O (PU3NUECKON KapTUHE MHpa, MECTO
(u3nYeCKOl KapTUHBI MHUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEACTaBICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 kitacce ocyuiecTBisieTcs ¢
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3CH C KypcamMH MaTE€MAaTHKH,
Ounonoruu, XuMuu, reorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvle nowsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumoresa, (u3uyeckas BEJIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pemwieHHWE CHCTEMBI YPABHEHUH, TPUTOHOMETPUYECKUE
(GyHKUIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl M HMX MPOEKIMHU HA OCHU KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
MIPOU3BOJIHBIE DJIEMEHTApHBIX (YHKIMH, NPU3HAKK MOA00USI TPEYTOJIbHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIOCKUX PUTyp v 00bEMa Tell.

buonocus: »nekTpuyeckue SBICHHUS B JKMBOW MPHUPOAE, KoJeOaTellbHbIe
JIBUKEHUSA B )KUBOMW MPUPOJE, ONITUYECKUE SBJIECHUSA B )KUBOW IPUPOJIE, NECHCTBUE
paanauy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TEJd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PEIIETKH, CHEKTPaIbHBIN
aHau3.



l'eoepaghus: marHWTHBIE TIONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKa3aHUE 3eMIICTPSICCHUI.

Texnonocus: NWHUAU DJEKTPOIEpENad, TEHEPATOpP MEPEMEHHOr0 TOKa,
ANEKTPOABUTATENh, WHAYKIMOHHAS I€4Yb, pajaap, PaJUONPUEMHHK, TEJIEBU30P,
anTeHHa, TeiaedoH, CBY-meub, MPOCKIMOHHBIA aIlllapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®PusnMka» Ha YpPOBHE CpeIHEro oOIIero
oOpazoBaHus (0a30BbI YPOBEHB) JOIAKHO OOECIEUUTH JOCTUKEHUE CIETYIOUTUX
JUYHOCTHBIX, METANPEAMETHBIX U MIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyJIbTATOB.

JIMHHOCTHBIE PE3VYJIBTATHBI

JInyHOCTHBIE PE3YyIbTATHl OCBOCHUSI YyUeOHOro npeamMera «Ou3nkay T0IKHBI
OTpaXaTh TOTOBHOCTb M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACHIUPEHHE >KHU3HEHHOTO
ONBITa M OMbITA JICSITEILHOCTH B MPOIIECCE peaan3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIMTATEIIHOM JAESATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:x1aHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIUNA 00YUAIOMIEroCcs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPATUIIMOHHBIX  OOIICYEIIOBEUCCKUX  T'YMAHUCTHYECKHX U
JEMOKPAaTUUECKUX IIEHHOCTEHH;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEILHOCTh B MHTEpECaX TI'PakIaHCKOIO
oOI1ecTBa, y4acTBOBaTh B CAMOYIIPABJIICHUH B 00pa30BaTEIbHON OpraHU3aIINH;

YMEHHME B3aUMOJICHCTBOBATH C COIUAIbHBIMA MHCTUTYTAMHU B COOTBETCTBHUU C
uxX QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TyMaHUTApPHON U BOJOHTEPCKOMN AESATEILHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHUS

chopMHUPOBAHHOCTH POCCHUICKOM rpaX1aHCKOM WJICHTUYHOCTH,
MaTpUOTU3MA;

[IEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

c(hOopMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHWUS,
OPUEHTUPYACh HA MOpPaJbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHCJIE B
NEATEIIbHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMUYMBOTO Oy AyIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MUPY, BKJIIOYasi 3CTETUKY HAYYHOTO TBOPUECTBA,
npucyIiero Gu3nIecKo HayKe;



5) TPyA0BOIr0 BOCIIMTAHUSA:

MHTEPEC K paziuyHbiM cepaM MpoPecCHOHATLHON AESITENbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKON U TEXHUKON, YMEHHE COBEpIIaTh OCO3ZHAHHBINA BHIOOP
Oynyuieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH
(GU3HUKY HA TIPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0TNYeCKOr0 BOCIIMTAHMSA:

c()OPMHPOBAHHOCTh 3KOJOTMYECKON KYyJNbTYPhl, OCO3HAHHE TIJI0OAIBHOIO
XapakTepa SKOJOTUIECKUX TPOoOIIeM;

IJIAHUPOBAHUE U OCYUIECTBIICHHUE ICVCTBUN B OKPYKAIOIIEN CPEAE HA OCHOBE
3HAHHU LEeJIed YCTOWUYUBOIO Pa3BUTHUs YEJIOBEYECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH JKOJOTHYECKOW HANpPABIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO (U3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAaHHWE IIEHHOCTH HAy4YHOM [JEATEIIbHOCTH, TI'OTOBHOCTH B IIPOLECCE
U3ydeHus:  (U3MKH  OCYHIECTBISATH  MPOEKTHYIO U HCCJIEA0BATENbCKYIO
NEATEIbHOCTh UHAUBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHBbIC YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA
ba3zoBble Jornyeckue AeicTBUSA:
CaMOCTOSITETLHO  (OpPMYJIMpPOBaTh W AKTyaJIU3UpPOBaTh  MPOOJIeMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONpENENHATh LENU ACATEIIBHOCTH, 3aJaBaThb IApAMETPbl M KPUTEPUU UX
JTOCTHXKECHUS,
BBISIBJISATH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(U3UYECKUX SBICHUSIX;
pa3pabaTbiBaTh IUTAH PEIICHUS MPOOJIEeMbl ¢ YYETOM aHaIM3a MMEIOIIUXCS
MaTepUalbHbIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLICHUBATh PUCKU NOCIEACTBUM AEATEIBHOCTH,
KOOPJMHUPOBaTh W  BBIMOJHATH pabOTy B  YCIOBHSIX  pealbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
Pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUN KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciaenoBare/ibCKue 1eiicCTBUA:
BJIaJICTh HAYYHOM TEPMUHOJIOTMEN, KIFOYEBBIMU MOHATUSIMHU U METOJAMU
(bu3nYecKoil HayKH;



BJIJIETh HABBIKAMU Yy4E€OHO-HCCIEN0BATEIBCKON U MTPOEKTHOM JEATEIbHOCTH
B 00y1acTH (DPU3UKU, CTTIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTEIILHOMY TMOUCKY
METO/IOB peuieHusi 3a/iay (PU3UYECKOTO COJAEpkKaHUs, NTPUMEHEHUIO Pa3IMYHBIX
METO/I0B [T03HAHMS;

BJIQJIETh BHUJAMU JIEATEIBHOCTH [0 TOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpPIpETalMi, NpPeoOpa3OoBaHUI0 M TPUMEHEHUI0 B Pa3IUYHBIX Y4YEOHBIX
CUTYalMsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITh [IPUYMHHO-CJIIEACTBEHHBIE CBSI3M M AKTYaJIM3MpPOBaTh 3ajaady,
BBIIBUTaTh TUIOTE3y €€ pelIeHHs,, HaXOAUTb apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHANM3UPOBAaTh TIOJYYEHHbIE B XOJE pEIICHUS 3aJaud  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh H (OPMYIUPOBATh COOCTBEHHBbIE 3aJaul B 0Opa30BaTEIbHOM
NS TENbHOCTH, B TOM YUCIIE TIPU U3YyUYEHUU (DU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

yMETh TEPEeHOCUTh 3HaHWA 10 (U3MKE B TPAKTUYECKYIO O001acTh
KU3HENIEATEIbHOCTH,

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE HJIEH, MIPEJJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aIbTePHATUBHbBIC PELICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIQJI€Th HABBIKAMU MOJy4YeHUs WH(POpManuu (U3HUYECKOTO COAEpKaHUS U3
HMCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBISATh IOHCK, aHAJM3,
CHUCTEMAaTH3alUI0 U HHTEPIpeTalni0 MHPOPMAIMU Pa3IMYHBIX BHIOB U (hopm
IpEJICTABIICHUS;

OLICHUBATh JIOCTOBEPHOCTh UH(POPMALINK;

UCIIOJIb30BaTh  CPEACTBa  MH(OPMAIIMOHHBIX W  KOMMYHHUKALIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3ALIMOHHBIX
3ajay Cc coOmofeHrueM TpeOOBaHUM HPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepeKeHHsl, MPaBOBBIX W  ATUYECKUX HOPM, HOPM
nH(pOpMAIIMOHHOM 0€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJIEpX aHUs B pa3iUuHbIX ¢opMaTax cC
y4€TOM Ha3HA4YeHHs MH(OpPMAIUU U 1IeJIEBOM ayIUTOPUH, BHIOUPAsT ONTUMAIbHYIO
(dbopMy IpeACTaBICHUS U BU3yaIU3alUU.

KoMmyHHMKaTHBHBIE YHMBEpPCAJIbHbIe Y4eOHbIe NelCTBUA:
OCYIIECTBIIATh OOIIEHNE HA YpOKaX (PU3UKHU U BO BHEYPOUHOM JIEATEIBHOCTH;
pacno3HaBaTh MPEANOCHUIKM  KOH(MIMKTHBIX CUTyallud M  CMAr4arh
KOH(DJIUKTBIL;



pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK TOYKY 3PEHUSA C HCIIOJIb30BAaHUEM
SA3bIKOBBIX CPEJICTB;

IIOHMMATh U HCHOJIb30BAaTh MPEUMYILIECTBA KOMAaHIHOW M WHIWBUAYAJIbHOU
padoThI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX ACHCTBHI C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN Ka)KJIOT0 Yi€HAa KOJUIEKTHUBA;

IIPUHAMATh  L€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOpPJIMHUPOBATh JACHUCTBUSA MO €€ JIOCTHXKEHUIO: COCTAaBIAThH IUIAH JACHUCTBUU,
pacrupeeniaiTh pojid C Y4ETOM MHEHMHM Y4YaCTHHKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbl B
o0l pe3ysbTatr Mo pa3padOTaHHBIM KPUTEPHUSIM;

IpeajiaraTb HOBBIE IPOEKTHI, OLIEHMBaTh HJEU C IO3WLHAHA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYMMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEICHHE B Pa3JIUYHBIX
CUTYALMSIX, TPOSBIISATh TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe Y4eOHbIe 1eliCTBUSA
Camoopranusanus:

CaMOCTOATEJIBHO OCYLIECTBJISATh MO3HABATENIbHYIO JEITEIbHOCTh B 00JAacCTH
(GU3NKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh W (HOPMYIUPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEJTbHO COCTaBJISITh IUJIAaH PEIICHHUS PACUETHBIX W KAaYECTBEHHBIX
3a/1a4, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThl C YUETOM UMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATMIOYTEHUM;

JlaBaTh OILICHKY HOBBIM CUTYAaIlUsIM;

pacuIupsiTh paMKu y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEATOUTCHHUI;

nenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAThH e€ro, OpaTh Ha ce0d
OTBETCTBEHHOCTb 32 PEILICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO 3pYAMIMH B 001acTH
(bU3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYAaIlMsIM, BHOCUTh KOPPEKTUBBHI B JIEATEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJETh  HABBIKAMM  IIO3HABATEIbHOM  peQUIeKCMM KAk  OCO3HaHHUS
COBEpIIAEMBIX JICHUCTBUM M MBICIUTEIbHBIX MPOLECCOB, HUX PE3YJIbTATOB H
OCHOBaHUM;

MCIOJIb30BaTh MPUEMBI peyIeKCUM IJI1 OLEHKH CUTYallMH, BHIOOpAa BEPHOIO
pelieHus;



YMETh OLIEHWBAaTh PHUCKM U CBOEBPEMEHHO NPUHHUMATh PEIICHUS IO UX
CHUKEHUIO;

OPUHUMATh MOTHUBBI W apryMEHTHl JAPYTUX TPH aHalIu3e pe3yJbTaToB
JeSITEeNbHOCTH;

NPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA;

OpUHUMAaTh MOTHUBBI M AapryMEHTBl JAPYTMX TPH aHajdu3e pe3yJbTaToB
JeSITEeNbHOCTH;

npu3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B mpouecce noctuxkeHHs] TUYHOCTHBIX PE3YJbTATOB OCBOCHHS MPOTPamMMbl
no ¢u3MKe I8 YPOBHS CpeaHero oOImiero oOpa3oBaHUs y OOyYaromuxcs
COBEPIICHCTBYETCS HMOIIMOHAIIbHBIH WHTEIJICKT, IpeInoararoIni
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HANpPABIEHUS Pa3BUTHA COOCTBEHHOW IMOIIMOHAILHOUN cdephl,
ObITh YBEPEHHBIM B ceOe;

CaMOpPETYJIUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOIIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMIOBEJCHHE, CIIOCOOHOCTh aJalTUPOBATHCA K
AMOIIMOHAIILHBIM U3MEHEHUSIM U MPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBALlUM, BKJIIOYAIOLIECH CTPEMIICHUE K JOCTHIKECHUIO LIENU U
yCrexy, ONTUMHU3M, HHHUIIMATUBHOCTb, YMEHHE JIEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATIBHOE COCTOSIHHE
ApYTUX, YYUTBIBATb €ro TpPH OCYIIECTBICHHUH OOIICHHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIOYAIOIIMX CIOCOOHOCTH BBICTPAUBATh OTHOLICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSBIIATh UHTEPEC U pa3peliaTh KOH(IUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kjacce mpeaMeTHbIE Pe3yJIbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTo (U3MKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MUPA, B PA3BUTHUU COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUH, B IPAKTUYECKON IEATEIBHOCTH JIOJIEH;

VUUTHIBATh TPAHUIIBI TPUMEHEHUS U3YUYEHHBIX (U3MUECKHX MOJIENei:
MaTepHalibHasi TOUKa, MHEepIUalbHas cucTeMa oTcuéra, abCOoNMIOTHO TBEPAOE TEIIO,
WJICANIBbHBIN Ta3, MOJIEIIM CTPOCHHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJI, TOUCUHBIN
AIEKTPUUCCKU 3apsij] MPU pelIeHnH (PU3NIECKUX 3a]1a4;

pacno3HaBaTh (pU3MYECKUE SABJICHUS (MPOIECChI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U



JNEKTPOAMHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  IIPSAMOJIMHEHHOE
JIBUKEHUE, CBOOOJHOE TaJeHUE TeJ, ABUKEHUE [0 OKPYKHOCTH, WHEPIUS,
B3auMoJielicTBUe Tel, nuddy3us, OpOyHOBCKOE TBHKEHHUE, CTPOCHUE JKUIKOCTEH
Y TBEPABIX TEJ, U3MEHEHUE 00BbEMA TEJl IPU HATPEBAHUU (OXJIAXKIACHUH ), TETJIOBOE
paBHOBECHUE, UCIIAPEHHE, KOHICHCALWs, IUIABICHUE, KPUCTAILIM3ALMs, KUIICHHUE,
BJIQYKHOCTh BO3/yXa, MOBBILICHUE JABJICHUS T'a3a MPHU €r0 HarpEBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXAY IApaMEeTpaMU COCTOSIHMS Tra3a B  HM30IPOLECCaXx,
ANEKTpU3anus Tell, B3aUMOJECHCTBHE 3apsI0B;

ONKCHIBATh MEXAaHWYECKOE JBUKEHHE, HCIOJIb3ys (PU3MUecKHe BETUUYHUHBI:
KOOpAWHATa, MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHME, Macca Teja, Cuia,
HMMITYJIbC T€JIa, KUHETUYECKAsT DHEPIus, NOTECHUUAIbHAS JHEPTUs, MEXaHUYECKas
paboTa, MexXaHM4YecKas MOIIHOCTb; MPHU ONUCAHUU MPABHIBHO TPAKTOBATh
(Gu3NYEeCKUl CMBICT HCIHOJB3YEMBIX BEJIWYMH, UX OOO3HAYEHHs W E€AMHMUIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIIUYUHY C JAPYTUMH
BEJIMYMHAMU;

ONMCBHIBATh H3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBICHUS,
UCHONB3Ysl (M3MYECKHWE BETUYMHBI: JaBIICHUWE Ta3a, TeMIepaTrypa, CpeaHss
KHMHETUYECKAs] SHEPTUsl XaOTHUYECKOTO ABUYKEHHSI MOJIEKYJI, CPEIHEKBAIPATUYHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSsI SHEprusi, pabora rasa,
KO3((PUIIMEHT TMOJE3HOr0 JEWCTBHS TEIUIOBOTO JIBUrareis; MNpH ONHCAaHUHU
NPaBWIBHO TPAaKTOBAaTh (U3WYECKUH CMBICI HCHONb3YyeMbIX BEIMYUH, HX
0o003HAaUeHUsT W EAWHMIIBI, HAXOAUTh (OPMYJIbl, CBA3BIBAIOLIUE JIAHHYIO
(U3HYECKYIO BEIUYUHY C IPYTUMH BEIMYMHAM;

ONMCHIBATh U3YYEHHBIE MIEKTPUUYECKUE CBOKMCTBA BEIIECTBA U DJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCIIONB3Ysl (U3NYECKUE BEIUUMHBI: JICKTPUUECKUN 3apsil,
ANEKTPUUYECKOE MOJIE, HAMPSHKEHHOCTD IOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB;
Ipy ONHMCAHWM TIPABWIBHO TPAKTOBAaTh (PU3UYECKUA CMBICT HCIHOJIb3YyEMbIX
BEJIMYMH, MX OOO3HAYEHHS M E€IMHHULBI; YKa3blBaTb (POPMYJIbI, CBS3BIBAIOIIUE
JaHHYIO (PU3HUYECKYIO BEIUUHUHY C JPYTMMH BETUUMHAMU;

aHANIM3UPOBATh (PU3UYECKHUE TMPOIECChl U SIBICHUS, UCIOJIB3Ys (PU3NYECKUE
3aKOHBI Y IIPUHLIMUIIBL: 3aKOH BceMUpHOro tarorenus, I, II u 111 3akonsr HeroToHa,
3aKOH COXPAHEHHs MEXAaHMYECKOM DHEPrMHU, 3aKOH COXPAHEHUS MMITYJIbCa,
INPUHIUI CYNEPIO3ULIUA CHJI, IPUHIMI PABHONPABHUS HHEPLHUAIBHBIX CHCTEM
OTCU€TA, MOJIEKYJSIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHMS BEILIECTBA, Ta30BBIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JBHKEHUS MOJIEKYIH C
a0COJIFOTHOM TeMmepaTypol, MEepPBbIM 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPaHEHUS
JNEKTPUYECKOro 3apsiaa, 3akoH KyislioHa, mpu 3TOM pasnuyaTh CIOBECHYIHO
(GOpMYITUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE U YCIOBUS (TpaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIE TIPUHIIMIBI JEHCTBUSA MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuvarh YCJIOBHsS HUX O€30MMaCHOTO UCIOJIb30BaHUS B
MOBCEIHEBHOM KU3HU;

BBITIOJHATh JKCHEPUMEHTHI MO HCCIENOBAHUIO (PU3MYECKHX SBICHUU U
MPOLECCOB C HCMOJIb30BAaHUEM MPSAMBIX U KOCBEHHBIX W3MEpPEHUll, MpU 3TOM
dbopmynupoBarh MpobiieMy/3aadyy M TUIOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO O00OpYJIOBaHUs, MPOBOJUTH OMNBIT U
(hopmyHpoBaTh BEIBOIBI,

OCYIIECTBIISTh NMPSAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NUECKUX BEIUYUH, MTPU
ATOM BBIOMpPATh ONTHUMAIBHBIN CMOCOO M3MEPEHUS M KCIOJIb30BATh HM3BECTHBIC
METObI OLIEHKH ITOTrPEIIHOCTEN U3MEPEHNN;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (U3NYECKUMH  BEIUYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(buKcUpoBaTh pe3yiabTaThl IMOJTYYEHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIUYMH B
BUJIE TAOJIUII U TPpapUKOB, A€NaTh BEIBOABI MO pe3yJIbTaTaM UCCIEI0BAHMUS;

coOJroAaTh mpaBmiia 0€30MacHOr0 TpyAa MPU NMPOBEACHUU HCCIEAOBaHUN B
pamMKax y4eOHOro 3KCIEepUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM M MPOEKTHOU
JESTENBHOCTA C UCIOIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB U J1a0OPaTOPHOTrO
o00opynOBaHUS;

pemarb pacy€éTHbIE 3aJadyd C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3MYECKUE 3aKOHBI U MPUHIIUAIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aja4H
BbIOMpATh (HU3UYECKYI0 MOJIENb, BBIACIATh (PU3NYECKHUE BETWYUHBI U (HOPMYJIBI,
HEOOXOUMBbIC ISl €€ pellleHus, MPOBOAUTHh PACUETHl M OLIEHWBATH PEATBHOCTD
MOJy4YE€HHOTO 3HaUCHUS (PU3NUECKOM BETNINHBI;

penaTh Ka4eCTBEHHBIE 33/1a4M: BHICTPANUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
[EMOYKY PACCYXACHUN C OMOpod Ha W3Y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(dbuzuYecKue SBICHUS;

UCIIONB30BaTh  MPH  pEIIeHWH  y4eOHBIX  3aJa4y  COBPEMEHHBIC
MH()OPMAITMOHHBIC TEXHOJIOTHH JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
U TpeJICTaBlieHUs] y4eOHON U HAy4YHO-TOMYJISIpHON MH(OpMAIUK, OJTyYeHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUIECKH aHATM3UPOBATH MOIyIaeMyt0 HHPOPMAIIUIO;

IPUBOIUTH MPUMEPHI BKJIaJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBICHEHHWE MPOLECCOB OKPYKAIOLIEr0 MHUpPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCTIONIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B TOBCETHEBHOW >KU3HU
Ui obecnieueHrsi 0e30MacHOCTH MpU O0paleHUuH ¢ IpUOOpaMHu U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAaHEHUS 3/I0POBbS U COOJIOJCHHUS HOPM HKOJIOTHUYECKOTO
MOBEJICHHS B OKPYXAIOIEH cpelie;



paboTaTh B TpyIIEe C BBHIMOJHEHUEM PA3JIUYHBIX COIUAIBHBIX pOJEH,
IUTAHUPOBATh pPabOTy TPYyMIMbl, PAIMOHAIBHO pACHpPENeNsTh OOSI3aHHOCTH W
IJIAHUPOBAThH JICATEILHOCTh B HECTAHJAAPTHBIX CUTYAIMSIX, aJ€KBAaTHO OIEHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCMaTpUBAEMOU MPOOJIEMBI.

K konmy oOyuenuss B 11 kjacce mpeaMeTHbIE pPe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha IpUMEpax poyib U MeCcTo (U3MKU B (HOPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B PA3BUTHUU COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUM, B MPAKTUYECKOW AEATEIbHOCTH JIIOAECH, LEJIOCTHOCTh U €IMHCTBO
(bu3HYecKoi KapTUHBI MUPA;

YYUTHIBATh TPAHUIBI TPUMEHEHHS W3YYCHHBIX (UBUYECKUX MOJCICH:
TOYEUHBIN AJIEKTPUUECKUHN 3aps/l, Iyd CBETa, TOUCUHBIN UCTOUHUK CBETA, siepHAas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO Sipa TpPH PEIIeHUH (HU3NIECKUX
3azay;

pacrio3HaBaTh (pU3MYECKUE SIBJICHUS (MPOIECChl) U OOBSCHATh UX Ha OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU U KBAHTOBOW (DU3UKU: JIEKTPUUECKAs MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUSl TOKA, B3aUMOJICUCTBUE
MarHuTOB, OJEKTPOMArHUTHAsE WHAYKIUS, JCHCTBME MAarHUTHOTO TIOJIA Ha
MPOBOJAHUK C TOKOM M JBIKYIIUWCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUsS U
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIIEHUE,
uHTepdepeHus, audpaknus W TONApU3alus CBETa, JUCIEPCUsS CBETa,
dboroanekTpudeckuit 3pdext (porodrddekT), cBeTOBOE aBIeHUE, BOZHUKHOBEHHE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HCKYCCTBEHHas

PaaArOaAKTUBHOCTD,
OIIMCBIBATh H3YYCHHBIC CBOMCTBA BCIICCTBA (BJ'IGI(TpI/I‘-IeCKI/Ie, MAarouTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IMPpOBOAUMOCTD Pa3INYIHbIX CpGII) u

ANIEKTPOMArHUTHBIE SIBJICHUS (TIPOLECCHI), MCHONB3YySd (U3UUECKUE BEIUYUHBI:
ANEKTPUYECKUHN 3apsij, CHJIA TOKA, DJIEKTPUUYECKOE HANPSIKEHUE, DJIEKTPUUYECKOE
COIPOTUBIICHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYILAs CHia, paboTa TOKa,
WHIYKLIHWST MarHATHOrO Tmoysi, cuia Awmmepa, cwia JlopeHua, WHAYKTUBHOCTH
KAaTYIIKH, DHEPrusl AJIEKTPUYECKOTO M MArHUTHOIO IMOJEH, MEPUOJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii M Cuja TOKa B IpoIecce
FApMOHMYECKUX DJIEKTPOMAarHUTHBIX KojeOaHuid, (OKYyCHOE pacCTOsHUE U
ONTHYECKas] CHUJla JIMH3bI, MPU ONHUCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKHI
CMBIC]I HCIOJIb3YEMBIX BEIWYMH, HMX OO0O3HAUE€HHs W €AMHMIIbI, YKa3bIBaTh
(GopMysbl, CBA3BIBAIOUIME JAaHHYIO (U3MYECKYI0 BEIUYMHY C JPYyTUMH
BEJIMYMHAMU;

ONHUCHIBATh HW3YyYCHHBbIE KBAHTOBBIE SIBJICHUA W MPOLECCHI, HCIOJIb3Ys
(¢u3nyuecKkrue BEIMYMHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U



4acToTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, IEPHO]T MOTypaciaga, SHEPTUSI CBI3U
aTOMHBIX SIZIEp, MPU ONMUCAHUU TMPABUIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
HCIIOJB3YEMbIX BEIWYMH, MX O0O3HAYEHWS U EIUHUIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIONINE JaHHYIO (U3UYECKYIO BEIMYMHY C JPYTMMH BEJIMYUHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUINHBL;

aHANIM3UPOBATh (PU3UYECKHUE TMPOIECChl U SIBICHUS, UCIOJIB3Ys (PU3NYECKUE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCIIEI0BATEILHOTO U MapalIeIbHOTO
COEMHEHUS MPOBOJHUKOB, 3akOH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMATHUTHOM
MHJYKIWH, 3aKOH MPSMOJUHEMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUE ODiHIITEHa ans pororddekra,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPaHEHUS HMMITYJIbCa, 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsI MAacCOBOIO 4ucia, moctyiaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmajia, Mpy 3TOM pa3indaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YyCIOBUA (TpaHMIIbI, OOJACTH)
MIPUMEHUMOCTH;

ONPENEATh HAMPABICHHE BEKTOPA MHIYKIIMK MAarHUTHOTO TOJISI TPOBOTHHUKA
C TOKOM, cuiibl Amnepa u cuibl Jlopenia;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3/1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOHATh JKCIEPUMEHTHI 0 HCCIECIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBath MpobiieMy/3aadyy M TUIOTE3y Yy4yeOHOro IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO O0OpYyJI0BaHUs, MPOBOJAUTH OMNBIT U
(dhopmyIHpoBaThH BEIBOIBI,

OCYIIECTBIIAThH MPSAMbBIE M KOCBEHHBIC U3MEPEHUS (DU3NYECKUX BEIIUYUH, MPU
ATOM BBIOMpPATh ONTHUMAIBHBIN COCOO M3MEPEHUS M KCIOJIb30BATh HM3BECTHBIC
METObI OLIEHKH ITOTrPEIIHOCTEN U3MEPEHN;

UCCNIEIOBAaTh 3aBUCUMOCTH  (DU3WYECKUX BEIUYUH C HCIOJIb30BaHUEM
OpSAMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (DHKCHPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (M3MUYECKUX BEIMYUH B BHJIE TAOIHUI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMUS;

coOJroaTh mpaBuiia 0€30MacHOr0 TpyAa MPU NMPOBEACHUU HCCIEAOBaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENIbCKON W TPOSKTHOU
JESTENBHOCTA C UCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB U J1a0OPaTOPHOTO
o00opynOBaHUS;

pemarb pacy€THbIE 3a7adyd C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3MYECKUE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJja4H
BbIOMpATh (HU3UYECKYI0 MOJIENb, BBIACIATh (PU3NYECKHUE BEIWYUHBI U (HOPMYIIBI,



HEOOXOouMbIe JUIsl €€ pellleHusi, MPOBOAUTh PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YEHHOTO 3HaUeHUs! (PU3NYECKON BEIMUNHBI;

pemaTh KaYECTBEHHBIE 33/1a4d: BBICTPAUBATh JJOTUYECKU HEIPOTUBOPEUUBYIO
LIETIOYKY PACCYKJICHHM C OMOpOM Ha H3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3UYeCKHe SBICHNUS,

UCMOJb30BaTh  NpPU  PELIEHMH  Y4yeOHbIX  3aJad  COBPEMEHHbIE
MH(OPMAIIMOHHBIE TEXHOJIOTHH JJIsl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMH
Y IPEACTaBIICHNU YYEOHOW M HAay4YHO-NOMYJSPHOU MH(POpMaLUU, NOIYyYECHHOU U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJIy4aeMylo HHPOPMAIHUIO;

OOBSCHATh MPUHLMIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX OE30MACHOrO HUCIOIb30BAHUS B NMOBCEIHEBHON
KU3HU;

IPUBOIUTH MPUMEPHI BKJIaJJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HU
i obecriedeHnss 0€30MacHOCTH IpU 00pallleHur ¢ IpubopaMu U TEXHUYECKUMHU
yCTPOMCTBAaMH, JUIsl COXPAHEHUS 3/I0POBBS U COOJIOJEHUSI HOPM IKOJIOTHUYECKOTO
MOBEJICHUS B OKPYKAKOLIEH Cpee;

paboTaTh B TIpYyIIE€ C BBINOJHEHUEM pA3IUYHBIX COLMAIBHBIX pOJIEH,
IUIAHUPOBaTh paboOTy TpPyNIbl, pPaLHMOHAIBHO PpaCHpelessITh OO0sI3aHHOCTU U
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYyalHUsAX, aJ€KBaTHO OLICHHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE paCCMaTPUBAEMOM TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsmnuecTBo 4acoB JIeKTPOHHbIE
Ne ni/n HaunMeHoBaHHe pa3/iesioB U TeM K (uu¢posbIe)
B NPOrpamMMbl Bcero onrponbubie | Ipakrwieckn o0pa3oBaTe/bHbIE
padoThI e padoThl pecype
Paszpen 1. DUSUKA U METOJIbI HAYYHOI'O ITO3HAHUS
1.1 ®u3ukKa ¥ METOAbl HAYYHOr'O TTO3HAHUS 2 Bubmorexa LHOK
‘ https://m.edsoo.ru/7f41bf72
Htoro no pazgeny 2
Pazgesn 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunemarnia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [{OK
2.2 Junamika 7 https://m.edsoo.ru/7f41bf72
bubmnorexa [HOK
2.3 3aKOHbI COXpaHEHUS] B MEXaHUKE 6 1 1 hitps:/m.edsoo ru/ 74 1bf72
Hroro no pazneny 18
Pasznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bubnuorexa [JOK
] TEOPHUH https://m.edsoo.ru/7f41bf72
bubnnoreka [IOK
3.2 OCHOBEI TEPMOHHAMAKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubmnoreka IIOK
) @Da3oBbI€ NEPEXOIBI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24
Paszpnen 4. JIEKTPOANHAMUKA
4.1 DNeKTpocTaTHKa 10 1 bubimorexa LIOK

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




49 IToCTOSIHHBIN JIEKTPUYECKHUM TOK. TOKH B 12 1 1 bubnmnorexa [JOK
] Ppa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 4
n 11 KJIACC
KosmyecTBo yacos DIeKTPOHHbIE
Ne i/ HaumenoBanue pasieios u TeM Kontpoubnsbie | IlpakTuyeckue | (uuppoBbie)
NporpamMMbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
MarunuTHOe noje. INeKTpOMarHuTHas bu6muoteka [HIOK
1.1 11 1 3
WHAYKLIUA https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHBI
)1 MexaHu4ecKHe U JIEKTPOMarHuTHbIE 9 1 bu6muoteka [IOK
' KoJIcOaHMS https://m.edsoo.ru/7f41¢97¢
59 MexaHudecKkue U 31eKTPOMATrHUTHBIE 5 1 bubnmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
but6mmoreka [{OK
2.3 Onruia 10 3 https://m.edsoo.ru/7f41¢97¢
Hroro no pasneny 24
Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
31 OCHOBBI CTICITHATBHON TEOPHUH 4 | bubnuotexa [JOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no paszgeny 4




Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 OJIeMEHTHI KBAHTOBOUW ONTUKH 6 ngj;;fg;g rOu/I§f4lc97C
4.2 Crpoenne atoma 4 ngs?;;?:;(sigg%ﬂl&%
4.3 ATOMHOE A1pO S E;Ifs?;;?:;(sigg/f f41c97¢
Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3NKHU

5.1 DNeMEeHTHI aCTPOHOMHUU U acTpOPHU3UKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pasneny 7
Pa3nesn 6. OBOBILIAIOIIEE IOBTOPEHUE

6.1 Obobmaiomee nosTopenue 4 Etl‘ffsj?/ljrcr):ee:i(sigrou/li f41c97¢
Hroro no pasgeny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68




IHOYPOYHOE INIAHUPOBAHMUE
10 KIIACC

KoanuyecTBOo 4acoB

Ne DJIEKTPOHHBIE
n/ Tema ypoka Beero Konrpoasupie | Ilpakruyeckue | mudposbie
r
I padoThI padoThI oOpa3oBare/ibHbIE
pecypchl
®usuka — Hayka o npupoze. Hayunsie meToabl | 0 0 bubnuorexa [JOK
MO3HAHUS OKPYKAIOLIEro Myupa https://m.edsoo.ru/ff0c32e2
Poiup 1 MecTo pu3nku B popMUpoOBaHUH
COBPEMCHHOI (El)a YHOM Ii). IT)HHI}i Mupa, B 1 0 0 bubmmorexa OK
p . y P vp ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JeATETFHOCTH JIIOICH
Mexanndeckoe aBrkeHne. OTHOCUTEIBHOCTh
MexaHu4deckoro apmxenus. [lepemenicnme 1 0 0 bubmorexa HOK
A - LiepeMett ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE
PaBHOMEpHOE NPAMOIMHEHHOE ABMIKCHHUE 1 0 0 bubmorexa HOK
p P A https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE MPSIMOIUHEHHOE TBUKCHUE 1 0 0 bubmmorexa OK
yeKop p A https://m.edsoo.ru/ff0c372¢
CBoOoaHoe majenue. Y CKopeHrue CBOOOIHOTO bubnmoreka [JOK
1 0 0
naJIcHUS https://m.edsoo.ru/ff0c39¢cc
KpuBonuneiinoe nnxenue. [IBuxeHne 1 0 0 bubnuoreka LIOK
MaTepUalIbHOU TOYKHU I10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipunuun oTHOCcUTENBLHOCTH ["anunes.
Nueprmanbusie cucreMbl oTcueTa. [lepBrii 1 0 0 bubmmorexa IIOK
p - eP https://m.edsoo.ru/ff0c3bed
3aKkoH HproToHa
Macca Tena. Cuna. [IpuHIMI Cyneprno3uIuu
cui1. Bropoii 3akoH HIIzIOTOHa 31'[}1 ’ 1 0 0 bubmorexa TIOK
) P . s https://m.edsoo.ru/ff0c3be8
MaTepuaibHOU TOUKU




Tperuit 3akoH HeroTOHA 119 MaTepuaIbHBIX

bu6morexa [JOK

10
TOUYEK https://m.edsoo.ru/ff0c3be8
1 3aKkoH BCEMHUPHOTO TsAToTeHUs. Cuia TSKECTH. bubmmoreka [IOK
[TepBas kocmMuyeckasi CKOpOCTh https://m.edsoo.ru/ff0c3d00
bubmnoreka LJOK
12 Cuna ynpyrocru. 3akoH ['yka. Bec tena
yupy y https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpduuuent tpenus. Cuna
13 COIPOTUBJICHUS MPU ABMKEHUM TEja B bubmorexa TIOK
P P https://m.edsoo.ru/ff0c3f76
KUJKOCTH WM rase
[TocTynarenbHOE U BpamaTeIbHOE JBUKEHUE
14 a0COTFOTHO TBEPIOTO Tella. MOMEHT CHIIBI. bubnmoreka [JOK
[Ineqo cunbl. YcnoBus paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmnynsc MaTepraibHONW TOUYKH, CUCTEMBI
15 MaTepualbHBIX ToueK. MmMmynbe cuibl. 3akoH Bu6mmorexa [IOK
p ) Y ) https://m.edsoo.ru/ff0c43d6
COXpaHEHUsl UMITyJIbca. PeakTUBHOE IBIXKEHHE
PaGota u mourHoCTh cuiibl. Kunernueckas
16 SHEprus MaTepuaabHoM Touku. Teopema 00 Bubmmorexa [JOK
p P . p https://m.edso0.ru/ff0c4502
W3MEHEHUU KMHETUUECKOW YHEPruun
[TorenumansHas sHeprud. [loTeHuuanbHas
17 SHEprus ynpyro aeopMUPOBAHHOMN MPYKHUHBI. bubnuoreka [IOK
[ToTentmanpHas SHEPTHS Tella BOIU3U https://m.edsoo.ru/ff0c461a
MOBEPXHOCTU 3eMIIN
[loTeHumanbHble U HEIOTEHUATIBHBIE CHUIIBI.
13 CBs13b pabOTHI HETIOTEHIIMATBHBIX CHII C bubnuorexa [JOK
W3MEHEHUEM MEXAHUYECKOU SJHEPTUUA CUCTEMBI https://m.edsoo.ru/ff0c478¢c
TeJ. 3aKOH COXPAaHEHUs MEXaHUYECKOW SHEPTUU
19 JlabopatopHas pabota «lVcciaenoBanue cBsizu




paboThI CHITBI C U3MEHEHHEM MEXaHHYECKOM
SHEPTUM Tejla Ha MIPUMEpe PACTIKEHUS
PE3UHOBOTO KIyTa»

Kontponbnas pabota mo teme «Knnemartuka.

bu6mmoreka [JOK

20
JluHamuka. 3aKOHBI COXPAHEHHUS B MEXaHUKE https://m.edsoo.ru/ff0c4b74
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
21 KUHETUYECKON Teopuu. bpoyHOBCKOE bubmmorexa [IOK
pHH. bpoy https://m.edsoo.ru/ff0c4dc2
nskenne. Anddysus
XapakTtep ABUKEHUS U B3aUMOJICHCTBUS YaCTHI]
22 BelecTBa. Mojesu CTpoeHHsI Ta30B, KUJIKOCTEN
U TBEPIBIX TEI
7 Macca monekyn. KonuuecTtBo BemiecTsa.
[TocTostHHast ABoraapo
4 TennoBoe paBHOBecue. Temneparypa u e€
n3mepenue. lllkana temneparyp Llenscus
25 Wneanpusiii raz B MKT. OcHOBHOE ypaBHEHHE bubnuotexa [JOK
MKT https://m.edsoo.ru/ff0c4fde
AGcomoTHas TeMrepaTypa Kak Mepa cpeiHen
26 KUHETUYECKON SHEPIUU JBUKECHUS MOJIEKYJ bubmorexa [JOK
p N v https://m.edsoo.ru/ff0c511e
VYpaBuenune MenpaeneeBa-Knaneripona
27 3akoH JlanbToHa. ["a30BbIC 3aKOHBI
JlabopartopHas pabora «ccnenoBanue
28 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSHUS
pPa3pexKEHHOTO Ta3ay
79 H3onporeccel B naeanbHOM rase u ux bubmnoreka [IOK
rpaduvecKoe mpeCcTaBIeHNE https://m.edsoo.ru/ff0c570e
30 BuyTpeHHsist s3HEprusi TEpMOAMHAMUYECKON bubmuorexa [JOK

CHCTEMBI U CITOCOOBI €€ U3MEHEHU.

https://m.edsoo.ru/ff0c5952




KonnuecTtBo Termnotel u paboTta. BHyTpeHHss
SHEPTrHUsl OJHOATOMHOIO UAEALHOTO rasa

31 Bunpl Tennonepenaun bubmorexa TIOK
a peAl https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEMI0EMKOCTh BEIIECTBA.
32 KonnuecTBO TEIIOTHI pH TEILIONEpeaade bubmorexa TIOK
. p peaate. https://m.edsoo.ru/ff0c5¢36
AnabaTHBIN MPOIIECC
13 [lepBrlii 3aKOH TEPMOAMHAMUKH U €TI0 bubmuoreka LIOK
NPUMEHEHHUE K U30IIpolieccaM https://m.edsoo.ru/ff0cSefc
34 Heob6patumocts nporieccos B mpupojae. Bropoit bu6mmoreka [JOK
3aKOH TEPMOJANHAMUKHA https://m.edsoo.ru/ff0c6230
bu6mmoreka [JOK
35 I1 i KIT, i
punnun aevicteusa u KI1JI TermnoBoit MmammHbl hitos://m.edsoo. ru/ff0c600a
36 Hukn Kapno u ero KIT/I
37 DKOJOrHYecKHe MPoOIeMbl TETNI0OIHEPTeTUKU
13 O6o6maromuit ypok «MoekysipHas (pu3uka. bubnuotexa [JOK
OCHOBBI TEPMOJUHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme «MonekynspHas bubnmoreka [JOK
39
¢uzuka. OCHOBBI TEPMOJUHAMUKID) https://m.edsoo.ru/ff0c6a50
40 [TapooOpazoBanue u koHjeHcauus. Mcnapenue bubnuoreka [IOK
U KANCHUE https://m.edsoo.ru/ff0c63b6
A1 AOCOJIFOTHAsI U OTHOCUTEIbHAS BJIAXKHOCTh bubnuorexa [JOK
Bo3ayxa. HacellieHHslil nap https://m.edsoo.ru/ff0c64d8
Tsépnoe Teno. Kpucramnmmaeckue u amopdHbie
42 Tesa. AHM30TPOIUS CBOMCTB KPUCTAJIIOB bubmorexa [TOK
) P P ’ https://m.edsoo.ru/ff0c65f0
Kunkue xkpucramisl. CoBpeMeHHbIE MaTepUabl
43 [naBnenue u kpucTayM3anus. Y geiabHas but6mmoreka [IOK




TCINIOTA IIJIaBJICHUA. CY6J'II/IM8.I_[I/I${

https://m.edsoo.ru/ff0c6708

44 VYpaBHeHHE TEIIOBOTO OanaHca Bubnmorexa [IOK
P https://m.edsoo.ru/ff0c6820
45 DnekTpusanus Ten. DIeKTpuueckuil 3apsaa. Jsa bubnmoreka [JOK
BHJIA DJIEKTPUYECKHUX 3apsI0B https://m.edsoo.ru/ff0c6bcec
[IpoBOAHMKY, TUDIEKTPUKH U
46 an MIPOBOJHUKHU 3aKf))H COXpaHECHUS bubmmorexa [JOK
YHPOBOA ) P https://m.edsoo.ru/ff0c6bce
3JIEKTPUYECKOTO 3apsiaa
47 B3aumopeiictBue 3apsanoB. 3akoH KynoHa. bu6mmoreka [JOK
ToueuHsIil NIEKTPUYECKHN 3apsi] https://m.edsoo.ru/ff0c6ce4
Hanpsk€HHOCTB JIEKTPUYECKOTO MOJIS.
48 [IpuHUUI Cynepno3uuu AIEKTPUIECKUX bubmmorexa [JOK
P . HeP .. P https://m.edsoo.ru/ff0c6df2
nosiel. JInHum HanpsHKEHHOCTH
49 PaboTa cuit 351eKTpOCTaTHYEeCKOro MOJIS. bubnuoreka [IOK
Ilorennuan. Pa3HOCTh MOTEHIIMAIOB https://m.edsoo.ru/ff0c6100
[IpoBOTHHKHN U AMDIICKTPUKH B
50 3J'IpeKT OCTaTHYECKOM nT(ie Hwusnextpuueckas bubnworexa [IOK
p ' p https://m.edso0.ru/ff0c7018
MIPOHUIIAEMOCTD
bubmnoreka [IOK
51 OnekrpoémkocTs. KoHneHcaTo
p A p https://m.edsoo.ru/ff0c7126
5 DIIEKTPOEMKOCTh TJIOCKOTO KOHAEHCATOPA. bubmuorexa [JOK
DHeprusi 3apssKeHHOTO KOHJIEHCATOpa https://m.edsoo.ru/ff0c72¢0
53 JlabopaTopHas pabota "3mepenne
3JEKTPOEMKOCTH KOHAeHcaTopa'
[IpuHIIMIT NEWCTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMPOBAJIBLHOTO amnmapara,

CTPYWHOTO MPHUHTEPA. DIEKTPOCTATUIECKAS
3amuTa. 3a3eMJIEHHE IEKTPOnprubopoB




DJIEKTPUYECKUI TOK, YCIOBUS €0
cymiectBoBaHus. [loctosunsiil Tok. Cria Toka.

55 0
Hanpspokenne. Conpotusiienue. 3akoH Oma 11
y4dacTKa Lenu
[TocnenoBarensHOE, MapauieIbHOE, CMEIIAHHOE
56 COeIMHEeHHEe NMPOBOJHUKOB. JlabopaTtopHas 0.5 bubnmoreka [JOK
pabota «/3yueHue cMenaHHOro COeTMHECHUS ’ https://m.edsoo.ru/ff0c7410
PE3UCTOPOBY
57 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. 0 bubnmoreka [JOK
3akon Jxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akon OMa Juist TOJTHOM (3aMKHYTOM)
3JIEKTpUUECKOM 1enu. KopoTkoe 3amMmbIKaHue. Bu6 10K
nonIMoTeKa
58 Jlaboparophas pabora «3meperne DJ1C 0.5
patop P P A https://m.edsoo.ru/ff0c7ae0
HMCTOYHHKA TOKA U €r0 BHYTPCHHETO
COTIPOTHUBJICHUS
DNeKTpOHHAs! TPOBOJIUMOCTh TBEPBIX
59 METaJUIOB. 3aBUCUMOCTb CONTPOTUBIICHUS 0
METAJUIOB OT TEMIEPATYPHI.
CBepXIpoBOAUMOCTD
60 OnexTpuueckuii Tok B Bakyyme. CBolicTBa 0
3JIEKTPOHHBIX ITyYKOB
[TonynpoBoaAHUKH, UX COOCTBEHHAS U
61 MpUMeCHas IPoBOAUMOCTE. CBOMCTBA n 0 bubmmorexa TIOK
p p ’ p https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynpoBoHUKOBBIE TPHUOOPHI
DIEeKTpUYECKUN TOK B pacTBOpax M pacIuiaBax
62 3JIEKTPOJIUTOB. DIEKTPOJIUTHYECKAS 0 bubmmorexa [OK
p ’ p https://m.edsoo.ru/ff0c82ba
JTMCCOLHAIUS. DIEKTPOIIN3
63 DNEeKTPUYECKUMA TOK B rasax. 0 bubnuorexa [JOK




CaMOCTOATENbHBIA U HECAMOCTOSITEILHEIN
paszpsa. Monnus. [Tnazma

https://m.edsoo.ru/ff0c84ae

DnexTpuyeckre npubdopsl U yCTPOUCTBA U UX

bu6mmoreka [JOK

64 MpaKkTUYECKOe npuMeHeHue. [IpaBuia TeXHuKu 1 https://m.edsoo r/fRCR6
0e301macHOCTH
. bubmuoreka [IOK
65 O6o0maromuii ypok «JIeKTPOIUHAMUKAY 1 https://m.edsoo.ru/F0c88be
Kontponbnas pabota mo teme
66 «nekrpocraruka. [TocTtosHHbIN | bubnmoreka [JOK
JJEKTPUYECKUI TOK. TOKHM B pa3ian4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
PesepBHblii ypok. KonTponbhas pabota no teme bubnuoreka LIOK
67 n " 1
DJIeKTpOIMHAMUKA https://m.edsoo.ru/ff0c8c56
68 PezepHblil ypok. O0o0maronuii ypox mno | bubnuoreka LIOK

temaM 10 kitacca

https://m.edsoo.ru/ff0c8f6¢
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11 KIIACC

N Konn4yectBo 4yacos DJICKTPOHHBIE
°
uudposbie
n/ Tema ypoka KonTpoubHbI IIpakTH4eckue
Bcero o0pa3oBaTte/ibHbIE
I e padoThl padoThI
pecypchl
[TocTostHHBIE MATHUTHI U MX B3aUMOJICHCTBHE.
1 MarnutHoe noJie. BekTop MarHuTHoOM 1 bubmmorexa [TOK
) p . https://m.edsoo.ru/ff0c9778
MHAYKUWU. JIMHUM MarHUTHOW MHIYKUIWN
MarauTtHO€ 1moJjie IPOBOJHUKA ¢ TOKOM. OTBIT
2 Opcrena. BzanmoencTBre NpoBOHUKOB C 1 bubmorexa HOK
P ' P https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlaboparopHast pabota «/3ydeHne MarHuTHOTO 1 1 bu6mmoteka [IOK
II0JIS KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBr€ MarHUTHOTO TOJIL HAa MPOBOJIHUK C
4 tokom. Cuna Ammnepa. Jlaboparopuas pabota 1 1 bu6muoteka [{IOK
«HccnenoBanue IeMCTBUS NOCTOSIHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy C TOKOM»
JleficTBre MarHUTHOTO TOJIL Ha JIBUXKYILYIOCS
5 3apspkeHHyio yactuny. Cuia Jlopenna. PaGora 1 Enbmorexa TOK
P Y Y P ) https://m.edsoo.ru/ff0c9df4
cunsbl JIopeHa
OnexkrpomarHuTHas UHAYKIUs. [ToTok BekTopa
6 MarHuTHOW MHAYKIMK. D/C maayKunn. 3aKoH 1
3JIEKTPOMArHUTHOM MHAYKIUU Papanes
. JlaGopartopHas padota «lccrnenoBanue siBIeHUs | | bubnmoreka [JOK
3JIEKTPOMATHUTHON UHIAYKLUN https://m.edsoo.ru/ff0cal50
8 WHyKTUBHOCTG. SIBIEHNE CAaMOMHIYKLIUH. 1 bu6mmoreka [IOK
OJ1C camOMHYKIIMHU. DHEPIrHsi MATHUTHOTO https://m.edsoo.ru/ff0ca600




IIOJIA KaTyHIKU C TOKOM. :‘)HCKTpOMaFHI/ITHOG
I10JIE

TexHruecKue ycTpoicTBa U X IPUMEHEHHUE:
ITOCTOSIHHBIE MAarHUTBHI, 2JICKTPOMAarHuThI,

Pe30Hch. BI)IHY)K)IGHHI)Ie BHeKTpOMaFHI/ITHI)Ie
Koe0aHus

? 3JIEKTPO/IBUraTellb, YCKOPUTEIN JIEMEHTAPHbIX
YacTHULl, UHAYKINOHHAS [1€Yb

10 O6o0maromuii ypok « MarHuTHOE TOJI€. bubnmnoreka [JOK
DneKTpOMarHuTHas UHAYKLINSD» https://m.edsoo.ru/ff0cab82

1 Konrpomnsnas padora o tTeme «MaruutHoe bub6nuoreka [IOK
noJie. DJIEKTPOMAarHuTHasi MHAYKLIH» https://m.edsoo.ru/ff0cad58
CB00O0/1HBIE MEXaHNUECKUE KOJIeOaHMs.

12 I"apmonnueckue kojaeOaHus. Y paBHEeHUE bubnuoreka [IOK
rapMoHu4eckux kojebanuii. [IpeBpamenue https://m.edsoo.ru/ff0caf06
SHEPruu
JIaboparopHas pabota «lccnenoBanue

13 3aBHCUMOCTH IE€PHO/Ia MAJIBIX KoJIeOaHUil rpy3a
Ha HUTH OT JUIMHBI HUTH U MacChl Ipy3a»

Konebarenbublit kKoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KoJe0aH!s B UACaIbHOM

14 KOJIeOaTeIIbHOM KOHTYpE. AHAIOTHS MEXITY bubmorexa [TOK

https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMU U 3JIEKTPOMAarHUTHBIMU
KoJIeOaHUAMU

15 ®opmyna Tomcona. 3akoH coOXpaHEHUS bubnuoteka [{IOK
SHEPTUH B HJICATHHOM K0JIe0aTeIbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
[IpencraBienue o 3aTyxaromMX KOJIeOaHUIX.

16 BoiHyX1eHHBIE MEXaHUYECKUE KOJICOaHMsI. bu6mmoreka [IOK

https://m.edsoo.ru/ffOcbb86




[Tepemennsbiii Tok. CHHYCOUTATBHBIN
MepeMEHHBIN TOK. MOITHOCTh MEPEMEHHOTO

but6mmoreka [{OK

17
TOKa. AMILTUTYTHOE U ACHCTBYIOIIEE 3HAYCHUE https://m.edsoo.ru/ff0cbd34
CWJIBI TOKA Y HAIIPSHKEHUS
13 Tpancdopmarop. [IponsBoacTBo, nepenaya u
oTpedIeHue NIEKTPUUECKON IHEPTHH
Y CTpoHCTBO M MPAKTUYECKOE TPUMEHEHUE
19 3JIEKTPUYECKOT0 3BOHKA, F'€HEpaTOpa bubmorexa HOK
p > patop https://m.edsoo.ru/ff0cc324
MIEPEMEHHOTO TOKA, JIMHUK JIEKTpoTiepeiad
DKOJIOTHUECKUE PUCKHU TIPU MPOU3BOJICTBE
20 aNeKTpo3Heprun. KynbTypa nenosb30BaHus
3JIEKTPOIHEPTHH B TIOBCEAHEBHOM KH3HU
MexaHudecKkue BOJHBI, YCIOBHS
)1 pacnpoctpanenus. [lepuon. CkopocTth bu6muoreka [IOK
pacupoCTpaHEeHUs U JJIMHA BOJHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunbie U TPOJOJIbHBIE BOJIHBI
” 3Byk. CKOpOCTb 3ByKa. ' pOMKOCTH 3BYKa. bu6muoreka [IOK
Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
3 DNEeKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U bubnuorexa [JOK
ckopocTb. IlIkana 3eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHIUTIBEI paIuOCBSA3U U TEIICBUICHHUSL.
PazButue cpencts cBszu. Pagnonokanms
but6mmoreka [{OK
25 Kontponbnas pabota «Konebanust u BOJIHBI
P P https://m.edsoo.ru/ff0cc6{8
[IpssMonuHETHOE pacIIpOCTpaHEHNE CBETA B
26 OJTHOPOJIHOM cpenie. ToueyHbIi HICTOYHUK CBETA bubmorexa TIOK
p pene. ' https://m.edsoo.ru/ff0cd350
JIy4 cBera
27 OTtpakeHne cBeTa. 3aKOHBI OTPAXKEHUS CBETA. bubnuotexa [JOK




[TocTpoenue n300paxeHui B IIOCKOM 3epKajie

https://m.edsoo.ru/ff0cd4e0

[Ipenomiienne ceera. [lonHoe BHyTpeHHEE

but6mmoreka [{OK

28 oTpaxkeHue. [IpenenbHblid yroJ MoJIHOTO
P P M https://m.edsoo.ru/ff0cd 716
BHYTPEHHETO OTPAKEHUS
29 JlaboparopHas pabora «l3MepeHne mokaszarems bubnmnoreka [JOK
MPEJIOMIIEHUS] CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoeHue n3o0pakeHuii B JIMH3E. bu6muoreka [IOK
@®opmyJia TOHKOM JIMH3BL. Y BEJIMYEHUE JIMH3bI https://m.edsoo.ru/ff0cddle
31 JIaGopartopHas pabota «lccnenoBanue cBOWCTB
M300paXeHHH B TIMH3AX»
Hucnepcus ceeta. CloxHBIN cocTaB 0ei10ro
32 ceera. L{Ber. JlabopaTopHas pabora
«Habnronenue qucnepcun CBETa»
1 Wutepdepentms cera. Audpakius cera. bubnmnorexa [JOK
JudpakuronHas pemeTka https://m.edsoo.ru/ff0ced22
34 [TonepeunocTs cBeTOBBIX BOJIH. [longpuzanus bu6muoreka [IOK
cBeTa https://m.edsoo.ru/ff0cf02e
15 OnTuueckue mpruOOPHI M YCTPOICTBA U YCIIOBUS
nx 0e301acHOro NPUMEHEHHUS
['paHu1Ibl TPUMEHUMOCTH KIACCUYECKOMN
36 mexa"uku. [TocTynaTel crieiuaabHON TEOPUHU Enbmorexa TOK
) Y P https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTU
37 OTHOCHUTENBHOCTh OHOBPEMEHHOCTH. bubnuorexa [JOK
3ame/JIeHne BpEMEHU U COKpPAILICHUE JUTMHBI https://m.edsoo.ru/ff0cfad2
DHEprusi ¥ UMITYJIbC PEISATUBUCTCKOM YaCTHUIIBI.
. bubnmoreka [JOK
38 CBs3b MACCBHI C SHEPTUEH U UMITYJILCOM.

DHeprus MoKos

https://m.edsoo.ru/ff0cfc68




Kontponbras padota «Ontuka. OCHOBBI

bu6mmoreka [IOK

39
CIIELIMAIBHON TEOPUU OTHOCUTEITBHOCTH» https://m.edsoo.ru/ff0cf610

40 ®oronsl. opmy:a [Inanka. DHeprus u bubnmnorexa [JOK
UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfe16

A1 OTkpsiTHE U HecaenoBanue Gorodddexra. bubnmnoreka [JOK
Ompitel A. I'. CroneroBa https://m.edsoo.ru/ff0cffc4
3akoHnbl porodddekra. YpaBHeHHEe DUHIITEHHA

42 151 poTorddexra. «KpacHas rpaHuiia» Bubmrorexa LIOK
A - BP pati https://m.edsoo.ru/ff0d015e
¢dorospdekra

43 HaBnenue cera. Onwitel [1. H. JIeOenena. bubnuoreka [{OK
XHUMHYeCcKoe IeUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHHUeCKHe YCTPOMCTBA U IPAKTUIECKOE

44 npuMeHeHue: GporolieMenT, (poToaaTIuK,

CoNTHe4YHas OaTtapes, CBETOIHO/]

45 Pemenne 3amau mo teme «O1eMeHTH KBAHTOBOH bubnuoreka [JOK
OITHKM https://m.edsoo.ru/ff0d0302
Mopnens aroma Tomcona. OnbiTel Pesepdopna

46 10 paccessHuIo o-dactuil. [lmanerapHas Moaenb bubmorexa HOK

p 1 p A https://m.edsoo.ru/ff0d091a
aToma
bu6nuoreka [JOK
47 [Toctynatel bopa
TYHaThL HOp https://m.edsoo.ru/ff0d0afa
Hznyyenue v noraonieHue (HOTOHOB MpU
48 e eyxo € aToMa ¢ OJHOTO (bOBHSI 3H€pFI/II/I Ha bubmorexa HOK
P UH A b P https://m.edsoo.ru/ff0d0afa
Ipyroui. Buasl crieKTpoB
BonHoBbie cBOMCTBa yacTuil. BOJHBI Jie
49 Bbpoiins. KopryckynsipHO-BOJHOBOM JTyaliu3M bubmorexa HOK
p - NOPIYCKYIAP y ' https://m.edsoo.ru/ff0d0ca8
CroHTaHHOE U BBIHYKJEHHOE U3TyUeHUe
50 OTkpbITHE PagUOaKTUBHOCTH. OMBITHI bu6muoreka [IOK




Pesepdopna o onpenenenuto cocraa
PaAMOaKTUBHOTO U3ITYUYCHHUS

https://m.edsoo.ru/ff0d0fd2

51

CoiictBa anb(a-, 6era-, raMmMa-u3ITyIeHUsI.
BinsiHue paoakTHBHOCTH Ha )KUBBIE
OpPTraHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTpOHA. 130TOMEI.
Anbda-pacnaa. DIeKTPOHHBIN U MO3UTPOHHBIN
Oera-pacnaj. ['amma-usnyuenue

bubnuoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3M HyKJIOHOB B sipe. SnepHbie
peakuuu. Snepuslii peaktop. IIpodnemsl,
[IEPCIEKTUBBI, SKOJIOTUYECKUE ACTIEKTBI
SIIEPHOM YHEPTETUKH

but6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTulbl. OTKpBITHE
No3UTpoHAa. MeTobl HaOMI0IeHUS U
perucTpanyy dIeMeHTapHbIX YacTull. Kpyrisii
cToJ1 «DPyHITaMEHTAJIbHBIE B3AUMOICUCTBHUS.
EnuHCTBO (DM3HMUecKoil KapTHHBI MUPay

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Ortanbl pazButusa actpoHomud. [Ipukinannoe u
MHPOBO33PEHYECKOE 3HAUEHUE aCTPOHOMUH.
Bun 3Bé3aaoro Heba. Co3Be3ausi, spKkue 3BE3bI,
IUIAHETHI, NX BUAUMOE JBMkeHne. CoJHeuHas
cHcTeMa

56

Comnnue. CoHeuHast akTUBHOCTE. MICTOUHUK
sHeprun CoJIHIIA U 3BE3NT

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3bI
IJIaBHOM MOCJIEI0BATEIbHOCTH. BHyTpeHHEe
cTpocHue 3B€31. COBpEMEHHBIE ITPEICTaBICHUS
0 MIPOUCXOXKACHNUHU U 3Boronnn ColHLa U 3BE€37




58

Muneunsii [IyTe — Hama ["amaktuka.
TTonoxenue n nBuxenue ComnHia B ['anakTuke.
lanaxtuku. YEpHBIE ABIPHI B AApaX TATAKTUK

59

Bcenennas. Paz6eranue ramakrtuk. Teopust
Bbonpmoro B3peiBa. PenukroBoe u3inydyeHue.
MeraranakTuka

60

Hepemennsie mpob6ieMbl aCTpOHOMUHT

61

KonrponbHas pabora «D1eMEeHTHl aCTPOHOMHHU
1 acTpO(U3UKI»

62

O6o0maromuii ypok. Pons ¢puszuku u
ACTPOHOMHUU B SKOHOMHUYECKOM,
TEXHOJOTMYECKOH, COIMAIBLHON U ATHYECKOH
cdepax AeaTeTbHOCTH YeTIOBeKa

63

O6o06maromuit ypok. Posib u mecto puszuku u
aCTPOHOMHH B COBPEMEHHOI Hay4YHOI KapTHUHE
Mupa

64

O6o0maromuii ypok. Ponb ¢puzudeckoit Teopuun
B (hopMHpOBaHUHU MPEICTABICHUH O
(buznyecKoil KapTuHE MHUpa

65

O6o0maromuii ypok. Mecto ¢puzndeckoit
KapTUHBI MUPA B 00LLEM PsATy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUI O
TIpUpoJIe

66

PesepBHbIil ypok. MarautHoe noie.
DneKTpOMarHuTHas MHAYKLINS

67

PesepBubiil ypok. OnTuka. OCHOBBI
CHeluaIbHON TEOPUU OTHOCUTEIBbHOCTH

68

Pesepnbiii ypok. KBantoBas ¢puzuka. DneMeHThI

but6mmoreka [JOK




aACTPOHOMUU U acTPOPHU3UKU

https://m.edsoo.ru/ff0d1784
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOINYECKHUE MATEPHUAJIbBI UISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET






