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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBaHUI K pe3ysbTaram
OCBOCHHMsI OCHOBHOH 00pa3oBaTelbHOU Mporpammsl, npeacTtaBieHHbIx B OI'OC
COQO, a Taxxke ¢ yudéroM (enepalibHONM pabdoueil MmporpaMMbl BOCIUTAHUS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0Opa3oBaTeNbHbIEC TPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydaromuxcs 10—11 kiaccoB npu 00yueHun
uxX (Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @PI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUUTBIBAET HEOOXOJUMOCTh peah3allid MEXIPEIMETHbIX CBs3€d (U3UKUA C
€CTECTBEHHO-HAYYHBIMHU YYE€OHBIMH MpeIMeTaMU. B Hell onpeenstoTcsi OCHOBHbIE
1IN U3y4eHUs (PU3UKHU Ha YPOBHE CPEAHEro OOILIEro o0pa3oBaHus, JIaHUPYEMbIE
pe3yibTaThl  OCBOGHHSA Kypca (PU3MKH: JIMYHOCTHBIC, METaNpPEIMETHEIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

e IUJJAHUPYEMBIE PE3YJITATHl OCBOCHMS Kypca (pu3nuKu Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1no rogaM o0ydeHusl.

®du3rka Kak Hayka o HauOolsiee OOLIMX 3aKOHAX MNPHUPOAbI, BHICTyIas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kypce GU3NKN — cHCTEeMOOOpa3yonii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenesieT  XapakTep M pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHM B chepe IHEPTeTUKH, TPAHCIIOPTA, OCBOEHUSI KOCMOCa,
MOJYYEHHs] HOBBIX MATEpHAJOB C 3aJaHHBIMH CBOICTBaMHU U Apyrux. M3ydenue
(bU3MKYM BHOCUT OCHOBHOU BKJIa/l B (hOPMHPOBAHNE €CTECTBEHHO-HAYUYHON KapTHHBI
Mupa oOydaroruxcs, B (HOpMUPOBAHHE YMEHHI TPUMEHSITh HAYYHBIA METOJ]
MO3HAHUS TIPU BITIOJHEHUN UM yU4E€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca (puzuku A1 ypoBHS CpeHEro 0011ero o00pa3oBaHusi OJI0KEH
PAI UAeH, KOTOpble MOXKHO pacCMaTpUBaTh KaK MPUHLIUIIBI €r0 TOCTPOESHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COJAEPKUT MaTepuai U3 BCeX pa3lesoB (U3HUKH, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (PU3UKH.

Hoesn eenepanuzayuu. B COOTBETCTBMHM C HEW MaTepuanl Kypca (QU3HKU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIseTcs
dbopMupoBaHUE MPENCTABICHUN O CTPYKTYpHBIX YPOBHSIX MAaTE€pHH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. E€ peanuzanus NpENoiaraeT HCIOJIb30BAHHUE
IYMaHUTapHOTO MNOTEHIMala (U3NYECKON HayKH, OCMBICICHUE CBSI3U PAa3BUTHUS
(U3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MPoOIeMaMH.

Hoes npuknaonou nanpaenennocmu. Kype Gu3nku npeanoiaraet 3HakOMCTBO
C LIMPOKUM KPYTrOM TEXHUYECKHUX M TEXHOJIOTMUECKHX MPHIOKEHUN H3yYECHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEpKaHUs, MOCBSIIEHHBIX 93KOJOTMYECKHMM Mpo0JieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po6JieM pallMOHAIBHOTO IPUPOOIIONIb30BAHMS U HKOJIOTHUYECKOM 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEro
oOpa3oBaHus SBIAIOTCS (U3UUECKUE TeopuH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOCHUSI (PU3UYECKON TEOPUHU, POJIU (PYyHIaMEHTAIBHBIX 3aKOHOB U
MPUHIIUIIOB B COBPEMEHHBIX ITPEICTABICHUSX O PUPOJIE, TPAHUIIAX TPUMEHUMOCTH
TEOPHM, JUIsl ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peanu3yeTcs Mpexie
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHON AESITENbHOCTH O00YyYaroIIuXCs.
J1i1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAHUE CUCTEMbBI ()POHTATBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPAaTOPHBIX padO0T, KOTOPBIE B TPOTrpaMMe
no (usuke OObEIUHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bolgenenre B yKa3aHHOM MepeyHe J1abOpaTOpHBIX pabdOT, MPOBOJMMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKaMU 00pa30BaTeIbHOrO IMpoliecca
UCXOJII U3 OCOOCHHOCTEH IUIAHWPOBAHUS W OCHalieHusi kabunera Qusuku. [lpu
TOM OO0ECreunBaeTcsi OBJaJCHUE OOYyYaloIIMMHUCS YMEHUSMU MPOBOJIUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICAOBAHUS 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYUH U
MIOCTAaHOBKY OIBITOB IO MPOBEPKE MPETI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yAENSIeTCs PeIICHUIO PACUETHBIX M KAYE€CTBEHHBIX 3a/ay.
ITpu 3TOM 11711 pacUETHBIX 3aa4 IIPUOPUTETOM SIBJISIFOTCSA 3aa4U C SIBHO 3aJaHHOU
buznyecKkoil MOAENbI0, TO3BOJISAIOIIME TMPUMEHSATh HU3YUYEHHBIE 3aKOHBI U
3aKOHOMEpPHOCTH KaK M3 OJHOrO pazlena Kypca, TaK U WHTEIpUpYys 3HAHUS W3



pa3HbIX pa3nesoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBsSICHEHHE TPOTEKaHUs (PU3MUYECKUX SIBICHUN M TPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOytonue BbhIOOpa (U3MYECKON MOAENU Mg CUTyallMd MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ TpedoBanusmu @PI'OC COO k MmaTepuanbHO-TEXHUUYECKOMY
o0ecrniedyeHno yueOHOTo mporecca 0a30BbIl YpOBEHb Kypca (DU3MKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCIOBUAX IMPEAMETHOTO
KaOuHeTa (PU3UMKU WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOMHETa MpPEeIMETOB
€CTECTBEHHO-HAYYHOr0 LUKiIa. B xabuHeTe PU3MKHU JOIKHO OBITH HEOOXOJIHUMOE
nabopaTopHoe 0O0OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOrpaMMeE I10
bu3HMKe yUSHUYECKUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000pYI0BaHKE.

JleMoHcTpallMoOHHOE  00Opy/l0BaHUE (OpMUPYETCS B COOTBETCTBUU C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH U  OOECHEeYMBAET IOCTAaHOBKY
NEPEYUCICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAaMid s
UCCIICIOBAaHMUSI  M3yY4aeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopatopHoe 00OpyAOBaHHE [JIsl YYEHHYECKUX MPAKTUYECKUX paboT
dopMupyeTcss B BHJE€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIEeYMBAETCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJIb30BAaHUU AHAJOTOBBIX W IHM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMH TIEJIIMH U3y4eHUS] PU3UKHU B 00111eM 00pa30BaAHUU SIBJISTFOTCS:

e (opmMupoBanue wHHTEpeca M CTpEMJICHUS OOYYaIOMIMXCA K HAyYHOMY
U3YUYCHUIO TPHUPOJIbI, PAa3BUTUE HMX MHTEJUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEIA;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (HOPMUPOBAHKE
HCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa H3y4yeHHUsI OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DM3HKU;

e (dopMmupoBaHHE YMEHUU OOBICHATH SBICHUS C HCIOJIb30BAaHUEM
bu3NYeCcKuX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIhCTB;

e (opmupoBaHue mpencTaBICHUNA O poNM (PUBUKU IS Pa3BUTHUS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrxeHne 3TUX Ienei o0ecrednBaeTCsl pEIIeHHeM CIEeIyIOINX 3a71ad B

npoIriecce u3yueHus Kypca GU3uKd Ha YPOBHE CPeIHET0 00IIero o0pa3oBaHus:



e TPHOOpPETEHUE CUCTEMBI 3HAHUN 00 O0IINX (PU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHsX, BKJIIOYAas MEXaHUKY, MOJIEKYJISIpHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKHY;

e (opmMupoBaHue yMEHHUI TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SABICHUH B TPUPOAEC U IS TPUHATHA
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

e OCBOCHHE CMOCOOOB peUICHHs pa3dHYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenbplo, 3aJay, MOJPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3faHue GuU3NMUecKol MOJEINH, aJIeKBAaTHON yCIIOBUSM 3a]1a4H;

e TMOHMMaHUE (U3MYECKUX OCHOB M MPHUHIUIIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEFHOTO TUTAHUPOBAHMS U TPOBEACHUS
(GU3MYEeCKUX SKCICPUMEHTOB, aHAJIN3a W HWHTEPIpETArud MHPOPMAIIHH,
OTIpEeNEeHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3YIIbTaTa;

e CO3JIaHHE YCJIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-HUCCIEA0BATEIbCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHErO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HelENI0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemerii B mporpamMmme mo ¢uU3MKe MepeueHb JadopaTOpHBIX U
MPAKTHUECKUX paboT SBISETCS PEKOMEHIOBAaHHBIM, YYHUTEIh JeaeT BHIOOD
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUS

®usuka — Hayka o mnpupone. Hayunbie mMeTOnbl NMO3HAHMS OKPYKAIOLIETO
mMupa. PoJib 3KcriepuMeHTa U TEOPUH B MPOLIECCE TO3HAHUS MPUPOAbL. DKCIEPUMEHT
B (u3HKe.

MopenupoBanue (QU3MYECKUX SIBJICHUNA M TporieccoB. HaydHble TMMOTE3BI.
duszndecKkue 3aKOHbI M TEOPUHU. I paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Ponp u mecto duzuku B GOpMUPOBAHWH COBPEMEHHOM HAYYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaJioroBble M IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema otcuéra. Tpaekropus.

[lepemeliienne, CKOpOCTh (CpeaHsiE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleHi U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENHHOEe IBIkeHue. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelICHus
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpusonuHeiHoe nBMKeHUE. [[BUKEHNE MAaTEPUAIIBHON TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOAYJII0 CKOPOCTBIO. YTIJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[Tepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBI)KCHUE CHAPSIOB, IIETTHBIC U PEMEHHBIC MEepeIayu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.



Habnronenne naBukeHUs Tena, OPOIIEHHOTO TMOJ yIIOM K TOPU3OHTY U
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NyTSAIMH, MPOHUJICHHBIMU TEJIOM 34
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yueHnne nBUXKEHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproToHA.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cuil. Bropoii 3akon HetoToHa aiist
MaTepuagbHOU TOUKU. Tpernii 3akoH HproTOHA 1151 MatepuanbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuma Tsxkectd. llepBas kKocMmuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunpl Tpenus (mokosi, CKoJbxeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuita conpoTUBIIEHUS PU IBUKEHUHU TEJA B )KUJIKOCTH WIIH Tase.

[TocTynarensHOE U BpaliaTeaIbHOE JIBIXKEHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue YCTpOWCTBA M MPAKTUYECKOE MPUMEHECHHUE: NOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOpMaliuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbXEHUSI.

VY cioBus paBHOBECHUS TBEPAOTO Teia. Buibl paBHOBECHS.



Yuenuueckuii sakcnepumenm, nabopamopmuvie pabomul

N3yuyenue aBuxeHus: Opycka 1o HakJIOHHOU MJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pa3iie, OT uX aehopmaiuu.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeEJla, HWMEIOIIETO OCh
BpAILCHHUS.

Tema 3. 3akoHbl coOXpaneHUus 6 MexXaHuKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbc cuiibl U U3MEHEHHE HMITyJIbCa Telld. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuanbHOW TOUku. Teopema 00 H3MEHEHUH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorennumaneHas DHEPTUsA YIIPYro
nedopMupoBaHHO NpykuHBL. [loTeHIMaNbHAS YHEPTHS TeJ1a BOJIU3H MOBEPXHOCTH
3eMIIH.

[loTeHnmanbHple U HEMOTEHHUANbHbIE  CWibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C ©3MEHEHUEM MEXAaHUYECKOW SIHEPTUH CUCTEMBI TEJ. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCcTpOMCTBA M NPAKTHYECKOE INMPUMEHEHUE: BOJOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yyenue aOCOJMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MogekyasipHast pu3nka 1 TEePMOJAMHAMUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddysus. Xapaktep IBWKEHUS U
B3aHMOJECUCTBUS YacTULl BellecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H



TBEPABIX TEN U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojenel. Macca u
pa3mepsl MmoJiekyil. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ usMmepenue. lllkana temmneparyp
Llenbcus.

Mopnens  unpeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUH HUACAbHOTO raza. AOCOJIOTHas TemIeparypa Kak Mmepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMKEHWsS dvactul rasza. [llkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpencTaBlIeHUEe H3OMPOILECCOB: HM30TEpMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECINHEHUN.

OmnbITel 110 1M Py3Un KUAKOCTEH U ra30B.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Mogens onbita llTepHa.

OneITHI, JOKa3bIBAIOIIHE CYILIECTBOBAaHHE MEKMOJIEKYIISIPHOTO
B3aMOJIENCTBHUS.

Mopens, HILTIOCTPUPYIOIIAas TPUPOLY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHUSA HJEAIBbHOIO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Omnpenenenne Macchl BO3AyXa B KIIACCHOM KOMHATE HAa OCHOBE M3MEPEHMM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccenmenoBanre 3aBUCMMOCTH MEXAY ApaMETPaAMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPrusi TEPMOIMHAMHYECKOU
CUCTEMBI U criocoObl e€ n3meHeHust. KonnyecTBo TemioTsl U padota. BHyTpeHHsIs
JHEPrus  OJAHOATOMHOIO  WJACAJIBHOrO  ra3a.  Buael  Temionepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3JTyYEHHUE. Y IeNIbHAs TEIJIOEMKOCTh BEILIECTBA.
KonnuecTBo TEIIIOTH NpH TEIIONEpEaaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHre TepBOro 3akoHa TEPMOJMHAMUKU K H3omporeccam. ['padpuyeckas
WHTEpHIpeTanus padoThl rasa.



Bropoii 3akon TepMoanHamMuku. HeoOpaTtuMocTh MPoIecCcoB B MPUPO/IE.

TeroBble  MamuHbl.  [IpuHIUMOBL ~ JEWCTBUS — TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBaHust SHEpPruM B TEMIOBbIX MainHax. KoapduuueHT mone3Horo
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero ko3¢ @duIMEHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETHKHU.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPHU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3JyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPIruu (TeMIiepaTypbl) Teaa IpH TeIionepeaye.

OneIT 0 a1MabaTHOMY PaCIIMPEHUIO BO3AYyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, JBUTATENSE BHYTPEHHETO CTOPAHUSs, PEAKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecamnuvie cocmoanun eewjecmea. Dazoswvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HacklmeHHBId map. YaelbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue nu amopdHbsie Tena. AHM30TPONUS CBOIMCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnaBienue u
KpucTayumM3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUHU MOJTYyUYCHHUS] COBPEMEHHBIX MaTepHasoB, B
TOM YHCJI€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu NoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

Hab6nronenune HarpeBaHus U MJIaBJIEHUS KPUCTAUTMUECKOTO BEIIEeCTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3mepeHrie 0THOCUTENIbHON BIaKHOCTH BO3/1yXa.



Paznen 4. JaekTpoanHamMuka

Tema 1. Inekmpocmamuka

DIIEKTpU3ALUSA TEII. DIEKTPUUECKUM 3aps. [[Ba BUIa SIIEKTPUUECKHUX 3aPSAIO0B.
[IpoBOOHWKHN, OUANEKTPUKH U TOJYNPOBOAHUKH. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

B3zaumopaeiictBue 3apa0oB. 3akoH Kyiona. ToueuHbli 3IEKTPUYECKUI 3apsi.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTh 3yieKTpuueckoro mnodsa. [lpuHuun
CYHEPIIO3ULAN BJICKTPUUECKUX MOJieH. JIMHMKM Hanps>KEHHOCTH AJIEKTPUUYECKOTO
OJISL.

PaGota cun anekrpocraTudeckoro noJjs. [lorenuuan. Pa3HocTs NOTEHIIUATIOB.
[IpOBOAHUKN W [UAJIEKTPUKHA B DJIEKTPOCTATUUECKOM ToJie. JluameKkTpuueckas
IIPOHUIIAEMOCTb.

DnekTpoéMKocTh. KongeHncaTop. DIeKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHIEHCATOpA.

TexHuyecknue YCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHUE: 3JIEKTPOCKOII,
AIEKTPOMETP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHHE JJIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSKEHHBIX TE.

[IpOBOAHUKH B DJIEKTPOCTATUIECKOM IIOJIE.

DneKkTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOTO0 KOHAEHCAToPa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHne 2meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DONEeKTpUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpspxenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEIMHEHUE TTPOBOITHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MoniHoCTh
AIEKTPUYECKOTO TOKA.



DNEeKTpOABMXKYLIasl Cujia M BHYTPEHHEE CONPOTUBIECHUE MCTOYHMKA TOKAa.
3akoH Oma 111 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi 1enu. Kopotkoe 3aMbikaHueE.

DJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeEMIIEpaTypbl. CBEpXIIPOBOIUMOCTb.

DOnekTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHas 17§ IIPUMECHAs IIPOBOAUMOCTH
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OnexkTpuyeckuidi TOK B  pacTBOpax M  paciulaBaX  AJIEKTPOJHUTOB.
DIEKTpOIUTUYECKAs AUCCOUALNS. DIEKTPOIH3.

DJIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: aMIEpMETD,
BOJITMETpP, PEOCTaT, HWCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYPOBOJHUKOBBIN JHO/, FaJIbBAHUKA.

Jlemoncmpayuu

M3mepeHne CUIIbI TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS M MaTepuana.

CmMemaHHOe COeTMHEHNE ITPOBOTHUKOB.

[IpsmMoe wW3MepeHHe dIEKTPOABWXKYLIEH CcHibl. KopoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TMOA.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomuwl

N3ydeHne cMEmaHHOI0 COEINHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEN CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

HaoGmronenne ammekTpoimsa.

MexknpeaMeTHbIe CBSI3H

Nzyuenue xypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce oCyIIeCTBISIETCS ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAy4YHBIA (akT, rumoTe3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, FIKCIIEPUMEHT, MOJIETTMPOBAHIE, MOJIENb, U3MEPEHUE.



Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIus,
napaboiia, runepooia, ux rpauku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX IPOEKIIMU Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABIKEHUE B KHUBOW mpupoje, auddysus, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMJIOBOE PABHOBECHE),
ANIEKTPUYECKUE SBJICHUS B )KUBOU IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsl Macca, TEILIOBBIE CBOMCTBA TBEPABIX TEII, )KUJIKOCTEH U ra30B,
IEKTPUYECKUE  CBOWCTBA  METAJUIOB,  JJIEKTPOJIMTHYECKAass  IUCCOLMaLus,
raJIbBaHUKA.

l'eocpaghus: BIaXXHOCTb BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozus: NMpeoOpa3OBaHHUE JIBHKEHUN C HUCIOJIb30BAHUEM MEXaHH3MOB,
y4€T TpEHMS B TEXHUKE, MOJAIIWIHUKHA, HWCIIOJIb30BAaHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTeidb BHYTPEHHETO
CropaHus, napoBas TypOHHa, OBITOBON XOJOJWIBHUK, KOHIUIMOHEP, TEXHOJIOTUN
IIOJIyYECHHUs] COBPEMEHHBIX MATEPUAIIOB, B TOM YHCIIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArPEBATEIIbHBIC npuoOopBkL,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Macnummnoe none. IneKmpomMazHUmMHAA UHOYKUUA

[ToctostHHBIE MarHuThL. B3anmoaencTBUE NOCTOSSHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MarauTHOM MHAYKUWHA. [[pUHIMI Cynepno3nMy MarHUTHBIX MOJIEH.
Jluvann marHuTHOM WHAYyKUMW. KapTWHa JMHUM MAarHUTHOW WHIYKIUW TIOJIA
MOCTOSTHHBIX MarHUTOB.

MarnutHoe TOJie TMPOBOJHMKA C TOKOoM. KapTuHa JNHHUN WHIYKIUU
MarHMTHOTO TOJISI JJIMHHOTO TPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTylIKu ¢ TOKkoM. OnbIT Opcrena. B3anmoaeiicTBre NpOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. [[BH>KEeHUE 3apsHKEHHOW YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.



SIBeHne ANEKTpOMAarHWTHOM HMHAYKHUU. [lOTOK BeKTOpa MarHMTHOM
UHIAYKIUU. OJIEKTPOABIKYLIAs CUjJa MHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuun Papanes.

BuxpeBoe anekTpuueckoe Mmoje. OJEKTPOABMXKyLIas CHJIa WHIAYKLIUU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYIIATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh.  SIBJIGHME CAMOMHIYKLIMH. OJEKTPOJBHXKYILAs Cuja
CaMOWHIYKLIHH.

OHeprust MarHUTHOTO ITOJIS1 KATYIIKU C TOKOM.

DJIEKTPOMAarHUTHOE I10JIE.

TexHu4eckue yCTpoWcTBa M IPAKTUYECKOE IPUMEHEHHME: IIOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN SJIEMEHTapHBIX
YaCTHUILl, NHAYKIIUOHHAS 1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOT'O MyYKa MAarHUTHBIM I1OJIEM.

JIuHUY MHAYKIMY MarHATHOT'O TOJIA.

B3anmonelnicTBue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBrIeHME HIIEKTPOMArHUTHOM MHAYKIIHAH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CHIIBI MHAYKLIUU OT CKOPOCTH M3MEHEHUS
MAarHuTHOTO IOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

M3ydeHne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

HccnenoBanne neMCTBUSI MOCTOSIHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanne SBICHUS 3JIEKTPOMArHUTHON UHAYKLIHUH.

Pa3nea 5. KoJsie0anus m BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KOJ1e0anus

KonebarenprHast cucrtema. CBoOOAHBIE  MEXaHMYECKHE  KOJcOaHUA.
["apmonnyeckue konebanms. [lepuona, wactora, amrmumryga u ($aza KoieOaHUU.
[IpykVHHBIN MasTHUK. MaTreMaTH4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHX
kosebanwmii. [IpeBpareHne sHepruy MpU TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATPHOM KOJICOATEIPHOM KOHTYpe. AHAIOTHS MEXIY MEXaHWYCCKUMH U



AIIEKTpOMAarHUTHbIMU Konebanusimu. Dopmyna Tomcona. 3akoH coOXpaHEHUs
HHEPTUU B UJI€ATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aryxarouux KoueOaHUAX. BbIHYK/IEHHbIE MEXaHUYECKUE
Kojiebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMarHUTHBIE KOJIeOaHMUs.

[lepemenHblii TOK. CHUHYCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTb
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIIBI TOKA M
HaIpsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nmepenadya U MOTPEOICHUE AIIEKTPUIESCKON
SHEPIruM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE IEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA W IMPAKTUYECKOE MPUMEHEHHUE: SIICKTPUUYECKUIA
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU IJIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMBI (TIPY>KUHHBIA WM
MaTeMaTHYECKUI MasSTHUK).

HabGmronenue 3atyxaromux KojieOaHuM.

HccnenoBanrie CBOMCTB BBIHYXJICHHBIX KOJIEOAHU.

HabGmronenue pe3onanca.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuuiiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHHST OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3onanc mnpum mnocCiIeOBAaTEIbBHOM COCAMHEHWU PE3UCTOPA, KATYLIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopnenb TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomoi

HccnenoBanre 3aBUCUMOCTH TIEpUOJa MajbIX KoJieOaHUI Tpy3a Ha HUTU OT
JUTMHBI HUTU U MacChl Ipy3a.

HccenmenoBanne nepeMEHHOTO TOKA B LIEMH U3 MOCIEA0BATEIBHO COETUHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexannueckue BOJHBI, yclIOBHUSl pacnpoctpanenus. llepumon. CkopocTb
pacrpocTpaHeHus W JuiMHAa BOJHBL. [lomepeuHble U MOpPOJOJNBHBIE BOJHBI.
HuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUSI U3ITyYEHHUS HJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHo#t BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPAXXEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpaxius,
unTepdepenius. CKOpoCTb 3JE€KTPOMArHUTHBIX BOJIH.



[[Ixana 31eKTpPOMarHUTHBIX BOJH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMTBI pagUOCBS3U U TeNeBUACHUS. Pannonokanus.

DIJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHHUYeCKHue YCTPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBas JIMarHOCTHKAa B TEXHHKE M MEIWILIMHE, pajaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neun.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTpaHEHUE MOTIEPEYHBIX U TIPOIOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGmronenue orpaxkeHus: ¥ MpeIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6nronenue nnrepdepeHunu n auppakuuy MEXaHUIECKHUX BOJIH.

3BYKOBOW pE30HAHC.

HaGnrogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
YacTOTOM KOJIEOAHUIA.

HccnenoBanye CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHUE,
noJisipu3anys, 1upaxius, tHTepPepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pacpoOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOUHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHui B
IIJIOCKOM 3€pKaJe.

[Tpenomiienue cBeTa. 3aKOHBI ITpesIOMIIEHUs cBeTa. AOCONIOTHBIN MTOKa3aTeNb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yros IOJIHOIO
BHYTPEHHETO OTPaKEHHSI.

Hucnepcus ceera. CnoxxHbIi cocTtaB Oenoro cseta. [Iger.

Cobuparomire 1 paccerBarolye TuH3bl. ToHkas nuH3a. DokycHoe paccTosiHUe
Y OoNTHYECKas cuiia TOHKOM JuH3bl. [locTpoeHne n3o0paxeHuil B COOUpAIOIUX U
pacceuBaromux JuH3ax. PopMyra TOHKOU JIMH3bL. Y BETUYCHHE, 1aBAEMOE JTUH301.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBust HaOMONEHUS MAaKCUMyMOB M MHHHUMYMOB B HWHTepGhEpEHITMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
IJIaBHBIX ~MakKCUMyMOB TIpM  MaJE€HUM MOHOXPOMATUYECKOrO0 CBETa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonspu3zanus ceera.



TexHuyeckue yCTPOWCTBA W TMPAKTHUECKOE NPUMEHEHHE: OYKH, JyIIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKIIUOHHAS PEIIETKA, TOJISPOU.

Jlemoncmpayuu

[IpssMOIMHENHOE pPACIpPOCTPAHEHUE, OTPAKEHHE M IIPEIOMIICHUE CBETA.
OnTuyeckre mpruodOpBHI.

[TomHOE BHYyTpeHHEE OTpakeHre. Mosellb CBETOBOIA.

HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.

Monenu MUKpOCKOIIa, TeJIeCcKoa.

HaGmronenue natepdepeHinm cBera.

HaGmronenue nudpakiuu cBera.

HaGnronenue nucnepcuu cBera.

[Toydyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomy4yenue cexkTpa ¢ MOMOIIbIO AU(PPAKIUOHHON PEIETKH.

HabGnronenue noasipuzaluuu CBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

W3mepenue nokaszaresns NpeaoMIICHHUs CTEKIA.

HccnenoBanue cBOMCTB N300pakeHU B JIMH3AX.

HaGnronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI CIeIHAJIBLHOM TEOPUH OTHOCHUTEIbHOCTH

['panuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienmanbHOM
TEOPUH OTHOCHUTEIBHOCTH: MHBAPUAHTHOCTh MOIYJISI CKOPOCTH CBETA B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DUHINTEHHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU M COKPAIICHUE
JUTAHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPruel U UMITYJIbCOM PEISTUBUCTCKON YaCTULIbI. DHEPrus
ITOKOS.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmuvt K6AHMOBOI ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEprUM (OTOHA C €T0 YACTOTON. DHEPTHs
U UMIyJibC (POTOHA.

OTtkpoiThe U ucciaegoBanue Gporodddexra. OnbiTel A. I'. CTosieToBa. 3aKOHBI
dboroaddexra. YpaBuenue DiHmTeHa 151 PoTodaddexra. «KpacHas rpaHuia»
dboroaddexra.

JaBnenne cBera. OnbiThl I1. H. JleOGenena.



XHUMHUYECKOE IEUCTBUE CBETA.
TexHuueckue yCTpOCTBA U MPAKTHUECKOE TPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapest, CBETOIUO/I.
Jlemoncmpayuu
®oTo3h(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TJIACTUHOM.
HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPPEKTA.
Ceeroauo.
Conneynas Oatapes.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO o -HacTHIL.
[Inanerapnas mopenbs aroma. [loctynatel bopa. M3nmyueHune W mOTIIOLIEHUE
(OTOHOB MpU MEpPEexXo/ie aTOMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroi. Bumel
cneKTpoB. CIIEKTp YPOBHEW dHEPTUU aTOMa BOJIOPOIA.
BousHoBEIE cBOlicTBa yacTull. Bosnnsl 1e bpoinsa. KopryckynsipHO-BOJIHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.
TexHuyecknue yCTpOHCTBA M IPAKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIM
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnrogenue IMHEHYaThIX CIIEKTPOB U3ITyUYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
Habnronenue nuHeyaToro CexTpa.
Tema 3. Amomnoe a0po
DKCHEPUMEHTHI, JOKA3bIBAIOIINE CIOXKHOCTh CTpoeHUs siapa. OTKpbITHE
paaroakTuBHOCTH. OnbITH Pe3epdopaa o onpeneneHnto coctaBa paJuoakTUBHOTO
manydyenus.  CpoiictBa  anbpa-, Oera-, ramma-uziaydeHus.  BrausiHue
PaAMOaKTUBHOCTHU Ha KUBbIE OPTAHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sajapa. M30Tormsl.
Anwsda-pacnan. OIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIlydeHue. 3aKOH PaJuOaKTUBHOTO pacraja.
DHeprusi CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl siapa.
SnepHble peakuuu. JleneHue u CUHTES sIep.
Snepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl M TEPCIIEKTUBHI
AJIEPHON SHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKH.



OnemeHTapHbIe YacTUIbl. OTKpPBITHE NO3UTPOHA.

MeTonbl HAaOIIOIEHHS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

dyHaMeHTalbHbIe B3auMOJeicTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUDA.

TexHuueckue ycTpoNCTBa U MPAKTUUYECKOE MPUMEHEHHE: JO3UMETp, KaMmepa
BunbcoHa, siaepHsblil peakTop, arToMHasi 6omoa.

Jlemoncmpayuu

CY€TunK HOHU3UPYIOUIUX YACTHII.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanne TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

Pa3nen 8. JiieMeHTBI aCTPOHOMMH M aCTPOPU3NKH

Orarbl pa3BUTHs aCTpOHOMUHM. [IpHuKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3BéznHoro HebOa. Co3Be3aus, sipKkue 3BE3[bI, IUIAHETHI, UX BUIUMOE
JIBUKCHHUE.

ConHeyHas cucrtema.

Comnne. ConHeuHast akTUBHOCTh. McTounuk sHeprum ConHUIAa U 3BE3N.
3BE31BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIbHBIM KJIacC —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IIOCIEAOBATEIBHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» I 3BE3] TJIABHOW IIOCIIENOBATENBLHOCTU. BHYyTpeHHee cTpoeHue
3B€31. COBpEMEHHBIE MPEJACTABICHUSA O MPOUCXOXKACHUM U 3Boatounn CosHIa u
3BE3/1. DTalbl )KU3HU 3BE3.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBazapbsl. UEpHBIE ABIPHI B sSApax
TaJIAKTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa06sa. Pazberanue rajiakTuk.
Teopus bonporo B3psiBa. PeMkToBOE U3ITyYEHHE.

Macmrabnas ctpyktypa Beenennoii. MertaranakTuka.

Hepewménnbie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaOmronenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
NPUWIOKEHUHN JJI ONpeeNICHUs MOJ0XKEHUsI HEOECHBIX 00ObEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpPHOro MOJyIIapys U IPKHUE 3BE3BI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro Ilyru.

O6o0maronee MOBTOPEHHUE

Ponp ¢u3ukm uW acTpOHOMHHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIbHON M ATHUECKOM cpepax AesiTeIbHOCTH YEeTIOBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMHUU B COBPEMEHHOW HaYyYHOUW KapTHHE MHpaA, poJib (U3HUECKON TEOPUU B



(dbopMUpOBaHUY MIPEACTABICHUIN O PU3NUECKON KapTUHE MUPA, MECTO (PU3UUECKOI
KapTUHBI MHpa B OOIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEACTABIICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usznku 0a30Boro ypoBHsA B 11 kimacce ocymecTBisieTcs C
Y4E€TOM COJAEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAay4YHOIO
MO3HAHUA: SIBICHWE, HAay4HbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelIEeHHWE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPHUUECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHH HAa OCU KOOPAHMHAT, CIIOKEHHE BEKTOPOB,
IPOU3BOJHBIE 3JEMEHTApPHBIX (DYHKIMI, OPU3HAKK TOJ00US TPEYroJIbHUKOB,
onpeiesIeHHe MIOMAAU TIOCKUX (GUryp u oobeéMa Tel.

buonocus: snekrpuyeckue SBIECHUS B JKUBOM MNpUPOJE, KojeOaTenbHbIE
JBUKEHUS B )KMBOW MPUPOJIE, ONTHYECKUE SIBJIICHUS B )KMBOU MPUPOJE, NEHUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAITIMYECKAsE CTPYKTYpa TBEPABIX
T€J1, MEXaHU3Mbl 00pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAJIbHBIN aHAIN3.

l'eocpapusa: marHuTHBIE TIONIOCA 3€MJIM, 3aJI€)KW MArHUTHBIX Py,
($oTOChEMKA 36MHOM TOBEPXHOCTH, MPEJCKA3aHUE 3€MIIETPSICEHUH.

Texnonocusi: JIMHAWA 3JEKTPOINIEpeady, TEHEepaTop NEPEMEHHOrO0 TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAA I€4Yb, pPaaap, PaJAUONPUEMHHK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJiHeYHas barapes.

IHJIAHUPYEMBIE PE3YJbTATBI OCBOEHUS ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHoro mpenMera «®Dusmka» Ha YPOBHE CPEIHETO OOIIETO
oOpazoBaHus (0a30BbI YPOBEHB) JOJKHO OOECIEUUTHh TOCTHIKEHUE CIICTYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTCIIbHBIX PE3yIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE Pe3yNbTAaThl OCBOCHUS yUeOHOTro npeaMera «Pu3nka» JT0KHBI
OTpakaTh T'OTOBHOCTh M CIOCOOHOCTh OOY4YarOIIUXCA PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX



OpUEHTAIl{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHHUH, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
OTBbITA M OMbITA JICSITEILHOCTH B MPOIIECCE peaar3allii OCHOBHBIX HaIpaBJICHUU
BOCHIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA 00YUaIOMIEeTrocs] KaK aKTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOINEUETIOBEUECKMX T'YMAaHHCTHUYCCKHX U
JIEMOKPATUYE€CKHUX 1[IEHHOCTEM;

FOTOBHOCTh BECTU COBMECTHYIO JIESITEIBHOCTh B MHTEpEcax I'Pa)IaHCKOIO
o0I1IecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00Pa30BaTEIIbHON OpraHU3aIlNY;

YMEHHE B3aHMO/ICHCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) IaTPMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM IPakTaHCKOU MIEHTUYHOCTH, TAaTPUOTHU3MA,

IICHHOCTHOE OTHOIIIEHHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCHUNCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHHMBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIC pELICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JIEATEIbHOCTH YUYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MTOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIEHHUE K MUPY, BKJIFOUAsl SCTETUKY HAy4HOTO TBOPYECTBA,
NpUCYLIEro (PU3NYECKON HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEpEC K pa3iu4HbIM cdepaM MpodheCcCUOHATBHOU NEATeIbHOCTH, B TOM
YHUCJIe CBSI3aHHBIM C (PM3UKON M TEXHUKOM, yMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oynyie mpodeccuu 1 peaTu30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI,

TOTOBHOCTBH M CIIOCOOHOCTH K 00pa30BaHHIO M caMOOOpa30BaHUIO B 00JIACTH
(bU3UKN Ha TIPOTSHKCHUU BCEH JKU3HU;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTh JIKOJIOTMYECKOM KYJIbTYpbl, OCO3HAHHUE TJIO0ATBLHOIO
XapakTepa dKOJIOTMYECKUX MPodIieM;

IJIAHUPOBAHUE U OCYIIECTBIIEHUE IEMCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LEeJIed YCTOMUYNBOIO Pa3BUTHUS YEJIOBEYECTBA;



pacIIMpEeHHE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUM 1o (PU3MKe;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NUECKON HAYKHU;

OCO3HAHME LEHHOCTH HAy4YHOW JESTEIbHOCTH, TOTOBHOCTH B IpOILECCE
U3y4eHUs (PU3UKH OCYIIECTBIIATH MPOEKTHYIO U UCCIEA0BATEIbCKYIO IEATEIHHOCTh
WHIUBUYAJIBHO U B TPYyIIIE.

METANIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTeIbHbIE YHMBePCAJIbHbIE YUeOHbIe J1elCTBUS
Bba3oBble Jioru4ecKue JAeiicTBUs:
CaMOCTOATENbHO  (QOPMYyJIHMpPOBaTh W aKTyaJIU3UpOBaTh  MpoOJemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;
ONpENENATh LENU JEATENbHOCTH, 3aJaBaTh IapaMEeTpbl U KPUTEPUU HX
JOCTUKECHHUS,
BBISIBJISITH  3aKOHOMEPHOCTH M IPOTHUBOpPEYMsI B  paccMaTpUBaEMBbIX
(U3NYECKUX SIBICHUSAX;
pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepruaIbHBIX PECYPCOB;
BHOCHTH KOPPEKTHBHI B ACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEITbHOCTH;
KOOPAMHHUPOBATH U BBIMOJIHATH paOOTY B YCIOBUSIX PEAILHOT0, BUPTYaIbHOTO
¥ KOMOWHUPOBAHHOTO B3aUMO/IEUCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHHUE [TPU PELICHUN KU3HEHHBIX MPOOIIeM.
ba3oBble uccienoBarTelbcKme 1eiiCTBUSL:
BJIQ/IETh HAYYHOW TEPMHHOJOTHEH, KIIOYEBHIMU TMOHATHSAMH W METOJaMHU
(bu3nYecKoil HayKH;
BJIa/IETh HABBIKAMH Y4eOHO-MCCIIEA0BATEIbCKONW U MPOSKTHOW ACSITEbHOCTH
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBLHOMY TOUCKY
METOJIOB peuIeHHs 3a7ad (U3MUYECKOro COJIEp)KaHWs, MPUMEHEHHUIO Pa3IMYHbIX
METOJIOB MIO3HAHUS;
BJIQIeTh BUAAMU JEATEIBHOCTH 10 TMIOJYYCHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalliY, MPEeoOpa3OBaHUI0 W TPHUMEHEHHUIO B PA3IMYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKY;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W AKTyaJM3UpOBaTh 3a/aauy,
BBIJIBUTaTh TMIOTE3Y €€ PEIICHNUs, HAXOUTh apTyMEHTBHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPKACHUM, 3aJaBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7auyd  pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBUSIX;

CTaBUTh M (HOpMyIHpOBaTh COOCTBEHHBIC 3aJauyd B 00pa3oBaTeIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUA MO (QU3MKE B MPAKTUUYECKYIO 00JacTb
KU3HEIESATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmaunmeii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOIO COJEpKaHUs U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CUCTEMAaTHU3alMI0 U HHTEPIPETAlNI0 MHPOPMALMU pPa3IMYHBIX BHUIOB U (opm
IIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIONB30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3aJa4 ¢ COOII0ICHUEM TPEOOBaHNIM SPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTHUEHBI,
pecypcocOepexeHus, MPaBOBbIX M ATHUYECKMX HOPM, HOPM HH(DOPMAIMOHHON
0e30I1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHayeHHsI HHPOPMAIUH U LEJICBOU ayAUTOPHH, BHIOMPAs ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

OCYUIECTBJIATH OOLIEHUE HA YPOKaxX (PU3UKU U BO BHEYPOUHOU JAEATEIBHOCTH;

pacno3HaBaThb OPEANOCBUIKM  KOH(DJIMKTHBIX CHUTyallud W CMsT4aTh
KOH(JIUKTHI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPE/CTB;

IIOHUMATh U MCIOJIB30BATh IPEUMYIIECTBA KOMAHIAHOW U WHIMBUILYAIBHOU
paboTHI;



BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr'0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JNOCTMIKEHUIO: COCTaBIATH IUIAH JEHCTBHU,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
PE3yNbTAT MO0 pa3pabOTaHHBIM KPUTEPHUSM;

IpemjlaraTb HOBBIE IIPOEKTHI, OLICHMBAaTh HWJEU C IIO3ULHAHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JeHCTBUS
Camoopranuzamnus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
(U3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacumMpsITh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO DJPYAMIMH B 00JaCTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3yIbTaTOB H
OCHOBaHUI;

UCIIOJIb30BaTh MPUEMBI PeIIEKCUH ISl OLIEHKH CUTYyalliH, BHIOOpa BEPHOTO
peLIeHus;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATh PELIEHUS M0 HX
CHUKEHMUIO;



OPUHUMATh MOTUBBI U apTryMEHThl JPYTUX TMpPU aHaIu3e pPe3yiIbTaToOB
NESTEIIbHOCTH;

IPUHUMATH ce0sl, TOHUMAsl CBOM HEIOCTAaTKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHAJIU3€ pe3yJIbTaToB
JeSITEIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKH.

B mporiecce mocTuKeHUs TMYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MMPOTPAMMBI T10
¢uszuke JUIE  ypOBHS CpeAHEro oOmero oOpa3oBaHus Yy OOydYaroIIUXCs
COBEpLIEHCTBYETCS HMOLIMOHAJIbHBIH UHTEIIEKT, IpenoJararoum
c(pOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHSA COOCTBEHHOW IMOIMOHAIBLHOU Cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOUAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBAaTHCA K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBALIMHU, BKIIOYAIOUIEH CTpEMIIEHHE K JOCTHKEHUIO LENH U
yCIiexy, ONTUMHU3M, WHHMIIMATUBHOCTb, YMEHHE JIEUCTBOBaTb HCXOJS U3 CBOMX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIPYTUX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOLINX CIIOCOOHOCTh BBICTPAauBaTh OTHOIICHHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOH(PIUKTHI.

HNPEAMETHBIE PE3YJIbBTATBI

K konity o0yuenus B 10 kiaacce mpeMeTHbIE pe3yibTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpPax pojib U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEIICH:
MaTepuajibHas TOYKa, MHEepIUAJIbHAsl CUCTEMa OTCUETa, aOCOIIOTHO TBEPAOE TEO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nIecKux 3aj1ay;

pacno3HaBath (GU3UYECKHUE SBICHUS (MPOLECCh) U OOBICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE,
CBOOOJIHOE TAJICHUE TEJ, JBUYKEHUE MO OKPYKHOCTH, MHEPIIMS, B3aUMOJICUCTBHE
Ten, nud@ys3usi, OpOyHOBCKOE TBUXKEHUE, CTPOCHUE KUAKOCTEH U TBEPIBIX Te,
U3MEeHeHre o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIIApEHHE, KOHJCHCAIMS, IUJIABJIICHUE, KPUCTAIIM3AIUs, KUIICHHUE, BIAXXHOCTb
BO3/1yXa, MOBBIIICHUE JIABJICHUS Ta3a MPU €ro HAarpeBaHUU B 3aKPBITOM COCYIIE,
CBSI3b MEXJy NapaMeTpaMH COCTOSIHUS Ta3a B M30MpPOIIeccax, dJICKTPU3ALMS Tell,
B3aMMO/JICHCTBUE 3apsJIOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3Ys (U3MUYECKUE BEITUUYMHBI:
KOOpJIMHATa, MYTh, MNEpPEMEIIeHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIbC TeJla, KUHETHYeCKasi HEeprusi, MOTCHIMAIbHAS DHEPIrusi, MEXaHU4YecKas
paboTa, MeXaHWUYECKass MOIINHOCTh;, MPU OINKHCAaHWU TMPABWIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT MCIOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS] M €IUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIIMUMHY C APYTUMU
BEJIMYMHAMU;

ONUCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBICHUS,
UCIIONIb3Yysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKash SHEPrus XaOTUUYECKOrO JBHKEHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTta rasa,
KOO(PPUIMEHT TMOJIE3HOTO JCHCTBHUS TEIUIOBOTO JBUTATENs; MpPU ONMHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJB3yeMbIX BEJIMYHMH, HX
0003Ha4YeHUsT W E€IUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIME JIAHHYIO
(pU3MYECKYIO BEIMUUHY C IPYTMMHU BEINYNHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE
sBJIeHUsT (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE TOJIEe, HAMPSHKEHHOCTD MOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB;
MpU OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHUS W EJUHUIIBI, YKa3biBaTh (HhOPMYJIbI, CBSI3BIBAIOLINE
JAaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3YS (PU3MUECKHE
3aKOHBI W TIPUHIIUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXpAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
IPUHITUI CYTEPIIO3UIIMKA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJAPHO-KMHETUYECKYIO0 TEOPUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CpPEHEH KMHETUYECKOW PHEPTUM TEIUIOBOTO JBUKEHUSI MOJICKYII C
aOCOJIFOTHOM TeMmmepaTypoH, MEepBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
ANEKTPUUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pa3inyaTh CIOBECHYIO



(bOopMyIUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIbL,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC IPUHIIMIIBI ICUCTBUS MAILIMH, TIPUOOPOB ¥ TEXHUYECKUX
YCTPOMCTB; paziuyaTh YCIOBHUS MX O€30MaCHOTO MCIOJIB30BAHMS B MOBCEIHEBHOM
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C HCIIOJIb30BAHUEM TMIPSIMBIX W KOCBEHHBIX HW3MEPCHHH, MPU ITOM
dbopmyrpoBath mpodaeMy/3aaady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUSs, MPOBOJAUTH OMBIT U POPMYIHPOBATH
BBIBOJIBL;

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
3TOM BBIOMpaTh ONTHUMAJBHBIN CIIOCOO M3MEPEHHS U HCIOIb30BaTh HM3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy (PU3NYECKUMHU  BEIUYUHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(buUKCUPOBATH PE3YNIHTATHI MOJTYYCHHON 3aBUCUMOCTH (DU3UUECKUX BEJIMYUH B BUJIE
TabuIl ¥ rpauKOB, AEJIaTh BHIBOJIBI 10 PE3yJbTaTaM UCCIEIOBAHMS;

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
pamMKax yd4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U TMPOEKTHOU
JIESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JIaOOpaTOPHOTO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIOJIBb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEO0OXoauMbIe NJisi €€ PEeIIeHUs, TPOBOJAUTh PACUEThl M OIICHUBATH PEaJTbHOCTh
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKON BEJIMYNHBI,

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
IEMOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue SBICHUS,

WCITOJIB30BATh MTPH PEIICHUN YIEOHBIX 33/1a4 COBPEMEHHBIC HHPOPMAITUOHHBIC
TEXHOJIOTUH JIJISl TIOMCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAIIMN U TPECTABICHUS
y4eOHOH ¥ HAYYHO-TIOMYJISPHOW WHGOPMAIMH, TOJYYCHHOW W3 Pa3InYHBIX
WMCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOTy4aeMyI0 HH(POpMAIIUIO;

MIPUBOJINUTH MIPUMEPHI BKJIaJla POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BHUTHE HAyKH, 00BSICHEHUE MPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

WCITIOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MTOBCETHEBHOM KU3HU TSI
oOecrieueHuss OE30MAaCHOCTH TpU OOpalieHnu ¢ TpudopaMu M TEXHUUYECKUMHU



yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
IIOBEJICHUS B OKPYKAIOILEH CpEACE;

paboTaTh B TIpyHIE€ C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEi,
IUIAHUPOBaTh pabOTy TIpyHIbl, PALMOHAIBHO PpacCHpeleisaTh OOS3aHHOCTH H
IUIAHUPOBATH JIESTEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIIEMBI.

K xoniry o6yuenus B 11 ki1acce mpeaMeTHbIe pe3yiabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YHYaIOIINXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX poJib U MecTO (U3UKK B (OPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KApTUHBI MHpa, B Pa3BUTUU COBPEMEHHOM TEXHUKU H
TE€XHOJIOTHH, B IPAKTUYECKON JEATENBHOCTH JIOJEH, LEJOCTHOCTh U E€IUHCTBO
(bu3MYECKO KapTUHBI MUPA;

YUUTBIBATh TPAHULBl TPUMEHEHUS W3YUYEHHBIX (PU3MYECKUX MOJENei:
TOYEYHBIN IJEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MpHU peuIeHUuH (PU3NYECKHUX
3aj1ay;

pacrno3HaBaTh (PU3NUYECKHUE SBJICHUS (IPOLECCH) U OOBIACHITh UX HAa OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKHN U KBAaHTOBOW (PM3UKU: AJIEKTpUUECKasl IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKOUS, JEHCTBUE MArHUTHOTO TIOJS Ha
IPOBOJHUK C TOKOM MW JBIKYIIMICS 3apsisi, 3JEKTPOMArHUTHbIE KoJieOaHUs W
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPAXECHHE, MPEIOMIICHUE,
uHTepdepeHys, audpakuus U TOJASpU3aAlMSA  CBETa, JHMCIEPCUS  CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHENYaToro CHEeKTpa aroMa BOJOPOJA, ECTECTBEHHas M MCKYCCTBEHHas
PaaOaKTUBHOCTH;

ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W
AIIEKTPOMArHUTHBIE SIBJIEHUSA (TIPOLECCHI), MCHOJB3Yyd (U3UUYECKUE BEIMYMHBIL:
IEKTPUYECKUI 3apsl, CHJIa TOKA, HJIEKTPUUYECKOE HANpPSKEHHE, JIEKTPUYECKOE
COIPOTHUBIIEHUE, Pa3HOCTh MOTEHIIUAJIOB, AJIEKTPOABIKYIAsA cuia, paboTa TOKa,
WHAYKUUS MarHATHOTO MoJjs, cuia Awmmepa, cuia JlopeHua, MHIYKTUBHOCTH
KATYyIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MAarHUTHOIO IOJEH, NEepUoJ M YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsij M CUja TOKa B MpoIecce
TFApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOsSTHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3MYECKUMA
CMBICJ HCIIOJIb3YEMbIX BEJIMYHMH, UX OO0O3HAU€HUS U EIHWHUILbI, YKa3bIBaTh
(b opMyIIbl, CBS3bIBAIOLINE JAHHYIO (PU3UUECKYIO BETUUUHY C JPYTUMH BEIUYUHAMM;



OMKCHIBATh HW3YYEHHBIE KBAHTOBBIC SIBJICHUS ¥ TMPOIECCHI, HUCIOJB3YS
bu3nUecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, EPUOJ TIOJypaciajia, SHEPIHsl CBsI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUH CMBICI
WCITOJIb3YeMbIX BEJMYMH, WX OOO3HAYEHWS W CIWHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONTUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3MUECKON BETNYUHBI,

aHATM3UPOBAaTh (PU3HUYECKHE TMPOIECChI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKIUHU, 3aKOH MPSIMOJMHEHHOTO PaclpOCTPAHEHHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUS SHEPTUH, 3aKOH COXpPAaHEHHUS HMITYJIbCa, 3aKOH COXpPaHCHHS
AIIEKTPUYECKOTO 3apsija, 3aKOH COXpPaHEHMs MAacCOBOTO UHMCIa, MOCTynaTsl bopa,
3aKOH PaJMOAKTUBHOTO pacmajia, MpHu 3TOM pa3indaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OTIPEJICIISTH HAMIPaBJICHUE BEKTOPA MHIYKIIMA MArHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, cuiibl AMIiepa u cuiibl JIopeHa;

CTPOUTh W OIKCHIBaTh H300paKEHUE, CO3JaBaEMOE€ IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYECKUX SBICHUUA W
MPOIIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUU: TPH STOM
dbopmyIHMpoBaTh MpoOIEMy/3a1ady U THIOTE3y Y4eOHOI0 SKCIIEpUMEHTa, COOUPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUS, POBOJAUTH OMBIT U OPMYITHPOBATH
BBIBOJIBL;

OCYIICCTBJIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEITUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

HCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEIMYUH C UCTIOIB30BAHUEM TPSIMBIX
W3MEPEHUI: TPU STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BHUAC TAOMUI[ U TpaduKoB,
JIeaTh BBIBOJIBI 10 PE3YJIbTaTaM UCCIICOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO DKCIEpHMEHTa, Y4eOHO-HCCIEAOBATEIbCKOM W MPOEKTHOM
JESITEIIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOWCTB M JaOOPATOPHOTO
000pyIOBaHUS;



pemiate pacu€THbIE 3aJaud C SBHO 3aJaHHOW (DU3MUECKON MOJENbIO,
UCIOJIB3Ys (PU3MUECKUE 3aKOHBI U IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4u
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEITUYMHBI U (HOPMYIIbI,
HEOOXOJUMbIE JUIsl €€ pEIIeHUs, MPOBOAUTH PACUETHI U OLIEHUBATH PEAIBbHOCTD
MOJIyYEHHOTO 3HAYCHHS (PU3UUECKOU BEIINYUHBI,

pemaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY pPACCYXIACHUN C OMOpPOM HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTHUH JUJISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETALUN U IPEICTABICHUS
y4eOHOW UM Hay4HO-TIONYJIAPHOM HWH(GOpMAaIMU, IOJYYEHHON W3 pa3iIMyYHbIX
MCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSACHATh NPUHIUIOBI JCHCTBUA MAalIMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3janyaTh yCIOBHUS UX 0€30MacHOTO HCIOJIb30BAHUS B MMOBCEIHEBHOM
KU3HH;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HKE B TOBCEAHEBHOM KU3HU JIJIS
oOecrieueHusi 0€30MaCHOCTH MpU OOpalmieHuu ¢ OpuOoOpaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpyHIe C BBIIOJHEHUEM pAa3JUYHbIX COLMAJIBHBIX pOJIEH,
IUIAHUPOBaTh pPabOTy TPyNNbl, PaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJICKBaTHO OLICHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumeHoBaHue KosmuecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBHIe)
Pa3ieioB U TEM KoHnTtpoJbHbie IIpakTH4eckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchbl
NPOrpamMmel padoThI padoThI
Paznean 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
11 ®dus3nKa 1 METOJIBI 5 0 0 bubnnoreka IIOK
' HAYYHOTO TO3HAHUS https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznea 2. MEXAHUKA
bu6nuoteka [IOK
21 Kunewaritka S 0 0 https://m.edsoo.ru/7f41bf72
bu6nuoteka [IOK
22 Hurammica ! 0 0 https://m.edsoo.ru/7f41bf72
3aKoHBI 5ub 1IOK
noIMoTeKa
23 COXPATICHIA B 6 1 1 https://m.edsoo.ru/7f41bf72
MEXaHHUKE
Hroro mo pazaeny 18
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI
31 MOJIEKYJIAPHO- 9 0 1 bu6mmoreka [JOK
' KUHETHYCCKON https://m.edsoo.ru/7f41bf72

TEOpUU



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

3.2 OCHOBBI 10 bubmuorexa [JOK
' TEPMOJIUHAMUKHI https://m.edsoo.ru/7f41bf72
ArperaTHble
33 COCTOSTHUSI 5 bubmuorexa [JOK
' BeniecTBa. Pa3oBbie https://m.edsoo.ru/7f41bf72
TIePEXOJIbI
Uroro no pazneny 24

Paznea 4. JIEKTPOJUHAMUKA

bubmuorexa [JOK
4.1 UICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
[TocTossHHBIM
4.9 AIEKTPUUYECKUI TOK. 19 bubnmnoreka [JOK
' Toku B pa3mHaHbIX https://m.edsoo.ru/7f41bf72
cpemax
Uroro no pazaeny 22
PesepBHoe Bpems 2
OBIIEE KOJIMYECTBO
YACOBIIO 68

I[TPOTPAMME



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

11 KIIACC

HauMeHoBaHue Koan4yecTBO 4acoB
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3ejioB M TeM KoHnTpoJbHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
NPOorpamMmMsbl padoThbI padoThbI
Pazaen 1. JIEKTPOJIMHAMUKA
MarunuTtHoe 1oJe. bu6 TTOK
noIMoTEKA
11 C)
JICKTpOMAarHuTHaA 11 1 3 https://m.edsoo.ru/7f41c97c
WHTYKIUS
Uroro no pazneny 11
Paznen 2. KOJTEBAHUSA U BOJIHbBI
MexaHu4eckue u Bu6 TTOK
nOJIMOTEKA
2.1
HIICKTPOMATHHTHBIC 9 0 1 https://m.edsoo.ru/7f41c97c
KoJIeOaHus
MexaHu4ecKkue u 5uG TTOK
nOJIMOTEKA
2.2
HIICKTPOMATHHTHBIC 5 1 0 https://m.edsoo.ru/7f41c97c
BOJIHBI
bu6mmorexa [IOK
2.3
Onruxa 10 1 3 https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24
Pa3nea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTHN
OCHOBEBI cienMaIbLHON 56 ITOK
nOIMoTEeKa
3.1
Teopnn 4 0 0 https://m.edsoo.ru/7f41c97c
OTHOCUTEIBHOCTH



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

Hroro no pazneny 4

Pa3znea 4. KBAHTOBAS ®U3UKA

41 ONeMeHThl KBaHTOBOM 6 0 0 bubmuorexka [JOK

' OITHKHU https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK

4.2 Crpocie atoma 4 0 0 https://m.edso00.ru/7f41c97c
bubmuoreka [JOK

43 ATOMHO 57pO S 0 0 https://m.edsoo.ru/7f41c97c

Uroro no pazueny 15

Pazpea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DNeMEeHTbI aCTPOHOMUU 7 1 0 bubnuoteka [JOK
' 1 acTpOHU3UKH https://m.eds0o.ru/7f41¢c97¢c
Hroro no pazneny 7

Paznea 6. OBOBLIAIOIIEE TIOBTOPEHUE

6.1 O6o6maromee 4 0 0 bu6mmoreka [JOK
' MOBTOpEHHE https://m.edsoo.ru/7f41c97c
Hroro o pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 4 ;
YACOB I10 [TIPOT'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Kosun4yecTBo 4acoB JJIeKTPOHHbIE
1| Hara uudgposbie
/ Tema ypoka KoutpoabHbie IpakTHyeckue
Bceero U3ydeHust o0pa3oBaTejibHbIE
padoThI padoThI
| pecypcsbl
®dusnka — HayKa O MPUPO/IE. bubnnoreka [JOK
1 Hayunslie MeToabI TO3HAHUSA 1 https://m.edsoo.ru/ff0c32e
OKPYKAIOLIEro MUpa 2
Ponb 1 MecTo usuku B
OPMHUPOBAHUU
g)of CMI;HHOﬁ Hay4JYHOH Bubmorexa ITOK
2 P 4 1 https://m.edsoo.ru/ff0c33e
KapTUHBI MUPA, B 5
MPAKTUYECKOU IEATETBHOCTH B
roaen
MexaHndeckoe IBIKEHIE.
OTHOCUTENBHOCTh bu6mmoreka [JOK
3 MEXaHUYECKOT'0 JIBMIKCHUS. 1 https://m.edsoo.ru/ff0c350
[Nepemerienue, CKOPOCTH, 8
YCKOpEHHE
PABHOMEDHOE bu6mmorexa [IOK
4 P . 1 https://m.edsoo.ru/ff0c362
MPSIMOJTMHEHHOE JIBIKCHHE 0
PaBHOYCKOpEeHHOE bubmorexa [TOK
5 4 pv 1 https://m.edsoo.ru/ff0c372
MPSIMOJTMHEHHOE JIBI)KCHHE o



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

CB00OIHOE TIaJIEHHE.

bu6mmoreka [IOK

6 YckopeHue cBOOOTHOTO https://m.edsoo.ru/ff0c39c
HaJICHUS c
KpuBonuneliHoe 1BUXKEHUE. bubnuoreka [IOK
7 JIBr>KeHHEe MaTepuanbHOU https://m.edsoo.ru/ffOc3ad
TOYKH 10 OKPYKHOCTH a
[IpuHOAII OTHOCUTENIBHOCTH
lNanmmnes. MaepuuanbsHble bubmorexa [JOK
8 ' . https://m.edsoo.ru/ffOc3be
cucreMsl orcyera. [lepBoii g
3akoH HprotoHa -
Macca tena. Cuia. [lpunnun
. bubmuoreka [JOK
cynepno3uiuu cuil. Bropoi
9 https://m.edsoo.ru/ffOc3be
3akoH HeroToHa mis 8
MaTepHaJIbHON TOUKH -
Tpernii 3akoH HptoToHa st bubmorexa HOK
10 P https://m.edsoo.ru/ffOc3be
MaTepuaibHbIX TOUEK 3
3aKOH BCEMUPHOTO
bu6mmoreka [JOK
Tsarotenus. Cuja TSHKeCTH.
11 https://m.edsoo.ru/ff0c3d0
[TepBast kocmuyeckas 0
CKOPOCTH =
Cuna TOCTH. 3aKOH bubmorexa HOK
12 yipy ' https://m.edsoo.ru/ff0c3el
I'yka. Bec Tena 3
Cuna tpenus. Koaddumment
P b bubmuoreka [JOK
13 | Tpenus. Cuna

COIPOTHUBIICHUS MPU

https://m.edsoo.ru/ff0c3f76



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

JABMOKCHUM TCJ1a B XXUJIKOCTHU
WM 1ra3c

ITocTynarensHoe u
BpalIaTEeIbHOE IBUKCHHE
a0COFOTHO TBEPIOTO Tea.

bu6mmoreka [IOK

14 https://m.edsoo.ru/ffOc41a
MowmeHnT cusl. [lnedo cuibl. 6
VYcoBus paBHOBECUS h
TBEPJIOTO TENa
Nmnynsc maTepuaibHON
TOYKHU, CUCTEMBI
bu6mmorexa [IOK
MarepuaibHbIX TOUEK.
15 https://m.edsoo.ru/ff0c43d
Nmmnynse cuiibl. 3akoH 5
COXpaHEHHUs UMITYJIbCa. B
PeakTuBHOE nBUXKEHUE
PaGoTta u MOIITHOCTH CHITBL.
Kunernueckast sneprus bubnuotexa [JOK
16 | wmarepuanbHON TOUKH. https://m.edsoo.ru/ff0c450
Teopema 06 U3MEHEHUH 2
KMHETUYECKON SHEPrUr
[ToTeHuumanpHas SHEPTHUs.
[ToTenuumanpHas sHEPTUs
yrpyro nehopMUpOBaAaHHON bubmorexa HOK
17 https://m.edsoo.ru/ff0c461

npyxusbl. [loTeHnmansHas
SHEPTHUs TeJla BOIU3U
MOBEPXHOCTH 3E€MJIU

a



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a

18

[TorenumanpHbie U
HENOTEHUUAJIbHBIE CHUIIBI.
CBs13b paboOTHI
HEMOTEHIUAIBHBIX CUJI C
M3MEHEHUEM MEXaHUYECKON
SHEPTUH CUCTEMBI Tel. 3aKOH
COXpPAHEHUS MEXAHUYECKOUN
SHEpPruu

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478
C

19

JlaGopaTopHas paboTta
«HccnenoBanue cBs3u
pabOThI CHITBI C H3MECHCHHEM
MEXaHHYECKON SHEPTHH TeJIa
Ha TIpUMepe PacTsHKCHUS
PE3UHOBOTO KI'yTa

20

KonTponbHas padota no
teme «KnHemaruka.
Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXaHHUKE»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b7
4

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJAPHO-KUHETUYECKON
Teopuu. bpoyHoBCKOE
neuxenue. Auddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc
2

22

XapakTtep JBUKEHUS U
B3aHMMOJIECHCTBHS YaCTHI]
BemiecTBa. Monenn
CTPOEHUS Tra30B, )XKUIKOCTEH
U TBEPABIX TEII



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

23

Macca monexya.
KonmuecTBo BermiecTna.
[Tocrosnnas ABoraapo

24

TernnoBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. [lkamna
temneparyp Llenbcus

25

WUneanpuerii raz 8 MKT.
OcHoBHoe ypaBHeHne MKT

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

26

AbGcoutoTHas TeMieparypa
KakKk Mepa CpeHein
KMHETUYECKON SHEPI U
JBUKEHUS] MOJIEKYJI.
YpaBHenue Menpeneena-
Kraneiipona

bubmuoreka [JOK
https://m.edsoo.ru/ff0c511
e

27

3akoH JlanmpToHa. ["a30BbIe
3aKOHBI

28

JlabopaTopHas pabota
«HccnenoBanue
3aBUCUMOCTH MCKIY
rapaMeTpamMH COCTOSTHHUS
pa3peKeHHOTO Ta3a

29

H3onporiecchl B nieanbHOM
rase 1 ux rpapuieckoe
Mpe/ICTaBICHHE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570
e



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e

Buyrtpennss sHeprus
TEPMOJUHAMUYECKOMN
CHCTEMBI U CIIOCOOBI €€

bubmuorexa [JOK
n3meHeHus. KomudecTro
30 https://m.edsoo.ru/ff0c595
TEIUIOTHI U paboTa. 5
BuyTpennss sneprus B
OJTHOATOMHOTO HJICATTBHOTO
raza
bubmuorexa [JOK
31 | Bupgsl Temonepenaun https://m.edsoo.ru/ff0c5c3
6
VY neapHas TEMI0EMKOCTD
BemiecTBa. KonnaecTBo bu6mmorexa [IOK
32 | TemnoTHI NpH https://m.edsoo.ru/ff0c5c3
TeIIoNepeIaye. 6
AnmabaTHBIN mpoIecc
[IepBrlii 3aK0H
33 TEPMOJANHAMUKH U €T0 bu6mmoreka [JOK
IIPUMEHEHHUE K https://m.edsoo.ru/ffOc5efc
M30IpoIieccam
Heo6paTumocTs mporeccoB bubmmoreka [IOK
34 | B mpupoze. Bropoii 3akoH https://m.edsoo.ru/ff0c623
TEPMOIMHAMHKH 0
. bu6mmoreka [JOK
[Tpuammn geiictus u KI1
35 PUHI . A o https://m.edso00.ru/ff0c600
TETTOBOM MAaIlIMHBI 2
36 | Lukn Kapno u ero KI1J{



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a

DKoyornyeckue mpoodIeMbl

37
TETUIODHEPT e THKHI
O6o06maromuii ypok bubmuorexa [JOK
38 | «MomnekynsipHas (puzHKa. https://m.edsoo.ru/ff0c693
OCHOBBI TEPMOJIMHAMUKI 8
KoHntposnbHas padorta mo
Teme «MoJiekysipHas bubmorexa [JOK
39 yup https://m.edsoo.ru/ffOc6a5
¢usuka. OCHOBBI 0
TEPMOIVHAMUKH B
[TapooOpazoBanue u bubnnoreka [JOK
40 | wonaencanus. Mcnapenue u https://m.edsoo.ru/ff0c63b
KHUIICHUE 6
AOcoroTHas 1 bu6mmorexa [IOK
41 OTHOCHUTEJIbHAS BIAKHOCTh https://m.edsoo.ru/ff0c64d
BO3/yxa. HaceleHHbIi map 8
TBépnoe Teno.
Kpucrannnueckue u
amMop(HBIC Tena.
2| A PP - bubmuoreka [JOK
HU30TPOIUSA CBOU https://m.edsoo.ru/ff0c65f0
KpucTaios. JKunkue
kpuctaiuibl. COBpeMEHHbIE
MaTepuabl
[InaBnenue u
KpUCTAJLTU3AIUA. Y IeTbHas bubmorexa [JOK
43 P A https://m.edsoo.ru/ff0c670

TEIIOTA MTABJICHUSL.
Cybnumarus

8



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708

ypaBHeHI/IC TCIIJIIOBOI'O

bubmuorexa [JOK

44 https://m.edso0o.ru/ff0c682
Oayranca
0
DnekTpu3anus Teil.
OnexTpuueckuii 3apsa. [Isa bubmorera [JOK
45 ' https://m.edsoo.ru/ff0c6bc
BH/JIA DJICKTPUICCKHUX c
3apsJioB B
[TpoBOIHUKH, TUIICKTPUKH
HII)IOJI OBOJHUKU 3;KOH Bubmzorexa LIOK
46 yip ] https://m.edsoo.ru/ff0c6bc
COXPAHEHUS IEKTPUICCKOTO c
3apsa c
B3aumopeiicTBue 3apsios. bubnmnorexa [JOK
47 | 3akon Kynona. Toyeunsiit https://m.edsoo.ru/ffOc6ce
DIIEKTPUYECKHUI 3apsi] 4
HanpsioxkénnocTth
AIEKTPUUYECKOTO TOJIS.
48 ITpuHIMn cyneprno3uiinu bubmmorexa LHOK
p yrep . https://m.edsoo.ru/ffOc6df2
ANEKTPUICCKUX MOJICH.
JInHuu HanPsKEHHOCTH
Pabota cun
49 BJIEKTPOCTATHYECKOTO MOJISA. bubnuorexa [JOK
[Torenmman. PazHocts https://m.edso0.ru/ff0c6f00
MOTEHIIUAJIOB
[TpOBOIHUKHN M TUIICKTPUKH
P P bubmuoreka [JOK
B AJIEKTPOCTATUYECKOM IIOJIE.
50 https://m.edsoo.ru/ff0c701

Juanektpudeckas
MIPOHUIIAEMOCTh

8



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018

o1

DIIEKTPOEMKOCTb.
Konpgencarop

bubmuorexa [JOK
https://m.edsoo.ru/ff0c712
6

52

DNEeKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apsHKEHHOT0 KOHIEHCAaTopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c
0

53

JIaboparopHast pabota
"Usmepenue
JIIEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[TpuniMn nercTBus u
MIpUMEHEHNE
KOHJICHCATOPOB,
KOIIMPOBAJILHOTO arlapara,
CTpYHHOIO IPUHTEpA.
DnexTpocTaTuyecKas
3ammTa. 3a3eMIICHHIE
3JIEKTPONIPUOOPOB

55

DIEeKTPUUYECKH TOK,
YCIJIOBUS €T0
CYILIECTBOBAHUS.
[TocTostHHBIM TOK. Cuna
Toka. Hanpsxenue.
Conporusnenue. 3akoH Oma
JUISL y9acTKa Lenu

56

ITocnenoBarenpHOE,
napajuieIbHOE, CMEIIaHHOE

0.5

Bbubmmnoreka [JOK
https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

COCIMHEHHUE MMPOBOIHUKOB.
JIaboparopHast pabota
«M3yueHne cMEIaHHOro
COCIMHEHUS PE3UCTOPOBY

57

PaboTa 1 MOIIIHOCTH
AIEKTPUUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c783
8

58

3akon OMa 11 MOJTHOM
(3aMKHYTOI) 2JIEKTPUUECKOM
uenu. KopoTkoe 3amMmbIKaHHeE.
JlaGopaTopHas paboTta
«H3mepenne 3/1C
HMCTOYHUKA TOKA U €ro
BHYTPEHHETO
COIIPOTHBIICHUS

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc7ae
0

59

PesepBHbIii yPOK.
KonrtponbHas pabora no
Teme "DnekTpoauHaMuka /
Bcepoccutickas
IpoBepoyHas pabora

60

Oo6o0maromuit ypox
«QNEKTPOAUHAMHKAY /
Bcepoccutickas
IpoBepoyHas pabora

61

DneKTpoHHAask MPOBOJIUMOCTh
TBEPIBIX METAJIJIOB.
3aBHUCUMOCTH

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c84a
e



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

COIIPOTHBIICHUS] METAJJIOB OT
TEMIEPATypHI.
CBepXIpoBOIMMOCTh

DNEeKTPUUYECKHI TOK B

bu6mmoreka [IOK

62 | Bakyyme. CBoiicTBa https://m.edsoo.ru/ff0c82b
AJIEKTPOHHBIX ITYYKOB a
[TonynpoBoHUKH, UX
cOOCTBEHHAs U ITPUMECHAs
npoBoauMocTh. CBOMCTBa bubmiorexa IJOK
63 ' https://m.edsoo.ru/ff0c84a
p—n-miepexoa. .
[TonynpoBOIHUKOBBIE -
prOOpbI
DNeKTpUUECKUi TOK B
pacTBopax M pacruiaBax
64 | HSIEKTPOTUTOB bubmmorexa [TOK
P ’ https://m.edso0.ru/ff0c86fc
DNEeKTPOIUTHYECKAS
JUCCOLUAIUS. DIEKTPOIIN3
DNEeKTPpUYECKHUI TOK B ra3ax.
CamocTosiTenbHbIN 1 Brbmrotexa IOK
65 N https://m.edsoo.ru/ff0c88b
HECaMOCTOSITENILHBIN pa3psi. .
Monnus. [Tnazma .
DnexTpuueckue mprudopsl 1
YCTPOMCTBA U UX bubnnoreka [JOK
66 | mpakTUYecKOe MPUMEHEHHE. https://m.edsoo.ru/ff0c8a8

[TpaBuia TeXHUKH
0€30I1aCHOCTH

a



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a

KonrtponsHas pabora no
TeMe «IJIEKTPOCTATHKA.

bu6mmoreka [IOK

67 N . 1 https://m.edsoo.ru/ffOc8c5
[ToCTOSHHBIN TCKTPUYCCKUI 6
TOK. TOKH B pa3IM4HbBIX -
PesepBHEBIIT YPOK.

68 060615) aro }I,/Ipﬁ OK I10 1 bubmmorexa LIOK

HIQIOtHI b https://m.edsoo.ru/ff0c8f6¢c
TemaM 10 xiacca
OBIIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

Ne KosmuecTBo yacos DJIEeKTPOHHbBIE
1| Hara uudposbie
Tema ypoka KonTpoJibHbIe IIpakTuyeckue
/ Bcero U3y4YeHH s o0pa3oBaTte/ibHbIC
padoThI padoThI
n pecypchbl
[TocTostTHHBIE MATHUTHI M KX
B3aUMO/ICICTBHUE.
bubnuorexa [IOK
MarnautHoe nosie. Bektop
1 . 1 https://m.edsoo.ru/ff0c977
MarHUTHOW MHIYKIIHH. 8
JIvHMKM MarHuTHOM B
WHIYKIUU
MaruauTHoe nosie
5 IPOBOJAHMKA C TOKOM. OIBIT 1 bubmuoreka [JOK
Opcrena. Bzanmonelicteue https://m.edsoo.ru/ff0c98fe
MPOBOJIHUKOB C TOKOM
JlaGopaTtopHnast pabota
3 «3y4eHre MarHuTHOTO 1 1 bubmmoreka LTOK
yi https://m.edsoo.ru/ff0c98fe
MOJIS KATYIIKH C TOKOM»
JlelicTBME€ MAarHUTHOTO OIS
Ha TIPOBOJIHUK C TOKOM.
Cuna Ammepa. Bu6 1IOK
nonmoTexa
4 JlaboparopHas paboTa 1 1
patOpHai p - https://m.edsoo.ru/ff0c9acO
«HMccnenoBanue nencTBU
MOCTOSIHHOTO MarHuTa Ha
pPaMKy C TOKOM»



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

JlelicTBME MAarHUTHOTO IO
Ha JABUXKYIIYIOCS
3apspKeHHYIo yactuily. Cuna
Jlopenma. PaboTa cubl
Jlopenua

bubnunorexa LIOK
https://m.edsoo.ru/ff0c9df4

DneKTpoOMarHuTHas
uHaykuus. [lotok BekTopa
MarHuTHoM uHaykuuu. JC
WHIYKIUU. 3aKOH
3JIEKTPOMArHUTHOM
nHaykuuu Papanes

JlaGoparopHas paboTa
«HccnenoBanue siBIeHUS
3JIEKTPOMarHUTHOM

VHITYKIIUW

bu6nuorexa [IOK
https://m.edsoo.ru/ff0cal50

NHnykTuBHOCTG. SIBIIEHUE
camouHaykuu. J/1C
CaMOMHAYKIUU. DHEPIust
MAarHUTHOTO TIOJISl KaTyIIKH
C TOKOM.
DJIEKTPOMArHuTHOE MOJe

bu6nuorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoucTsa u
VX IPUMEHEHUE!
MTOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHMTHI,
JNEKTPOABUTATENb,
YCKOPUTEIIN 3JIEMEHTAPHBIX



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

YaCTULl, UHAYKIMOHHAS
ne4db

10

Ob6o06maromuit ypox
«MarsuTtHoOE€ 1noJe.
DNeKTpoOMarHuTHas
AHIYKLIWSD)

but6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota 1no
Teme «MarauTHoe 1oJie.
DneKTpoOMarHuTHas
WHTYKITHS

bubnuorexa [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OO1HbIE MEXaHUUECKHE
kosneOaHus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[TpeBparteHue sHeprun

bu6anoreka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnast pabota
«HccnenoBanne
3aBUCHMOCTH TIEpHO/Ia
MaJbIX KoJebaHui rpy3a Ha
HUTH OT JAJTUHBI HUTH U
MAaccChl Tpy3a»

14

KonebaTenbHbIi KOHTYD.
CB0OOIHBIE
AIIEKTPOMArHUTHBIC
KoJIeOaHMS B UJI€aIbHOM
KoJ1e0aTeIbHOM KOHTYE.
AHanorust Mexmay

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb82
0



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

MEXAHUYECKUMHU U
AIIEKTPOMATrHUTHBIMH
KOJIeOaHUAMU

15

®opmyna Tomcona. 3akoH
COXpaHeHI/Iﬂ 3HepFI/II/I B
HJicaIbHOM KOJIeOaTCILHOM
KOHTYpE

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

16

IIpencraBnenue o
3aTyXaroluX KoJIeOaHusIX.
BriHyX1cHHBIE
MeXaHUYeCKue KojaeOaHMsl.
Pe3onanc. BeiHyxaeHHbBIE
AIIEKTPOMAarHUTHBIE
KoseOaHus

bubmuorexa [IOK
https://m.edsoo.ru/ffOcbb8
6

17

IlepeMeHHBIN TOK.
CuHyconganbHbII
[IEPEMEHHBIN TOK.
MOIIHOCTE ITEPEMEHHOTO
TOKa. AMIUTUTYIHOE U
JIEUCTBYIOIIEE 3HAYCHHUE
CHUJIBI TOKA W HaIIPSKEHUS

bu6anoreka LIOK
https://m.edsoo.ru/ffOcbd3
4

18

Tpancdopmarop.
IIpon3BoACTBO, Nepeava u
noTpebaeHne
3JIEKTPUYECKON SJHEPTUN

19

VYcerpolictBo 1
MPAKTUYECKOE IPUMEHEHNE

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



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

AJIEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKa, TUHUH
aJIeKTpornepead

20

OKOJIOTUYECKUE PUCKU IIPU
IPOM3BOJICTBE
anextposHepruu. Kymsrypa
UCIIOJIb30BAHMS
JJIEKTPOIHEPT U B
HIOBCETHEBHOM KH3HU

21

MexaHn4yeckue BOJIHBL,
YCIIOBUS PACIIPOCTPAHEHHSI.
ITepuon. CxopocTtb
pacnpoCcTpaHEHHS U JUIMHA
BOJHBL. [lonepeunsie n
IPOJIOJILHBIE BOJIHBI

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CKOpOCTB 3ByKa.
I'pomkocTh 3ByKa. Beicora
ToHa. TemOp 3ByKa

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcccOc

23

DNIEKTPOMArHUTHbIE BOJIHBI,
MX CBOMCTBA U CKOPOCTb.
[ITxana 3nEeKTPOMArHUTHBIX
BOJIH

bubnunorexa LIOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHUMIIBI paInOCBA3U U
TeneBuneHus. Pazsurue
CPEJICTB CBSI3H.
Pagnosokamnus



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

KontponsHas padora

bubnunorexa LIOK

25 «Konebanust v BOIHbBI» https://m.edsoo.ru/ff0cc6f8
[IpssmonunenHoe
pacmpocTpaHEHUE CBETA B bu6muoreka [IOK

26 | omHOpOAHOI cpene. https://m.edsoo.ru/ff0cd35
ToueuHblii KICTOYHKUK CBETA. 0
JIyua cBera
OTtpakeHue cBeTa. 3aKOHbI

o7 | OTPAKEHHS CBETA. bubnuoreka [IOK
[Moctpoenne nzodpaskeHuit https://m.edsoo.ru/ff0cd4e0
B IUIOCKOM 3€pKaje
[Ipenomiienne ceera.
ITomHOE BHYTpEHHEE

28 | otpaxenue. [IpenenbHbIiA bubnuorera LHOK

https://m.edsoo.ru/ffOcd7{6

YTOJI TOJIHOTO BHYTPEHHETO
OTpakKeHUS
JlaGopaTtopHnast pabota

29 | «M3mepeHne mokasarens Bubnmorexa [IOK

https://m.edsoo.ru/ff0cd67a

MPETOMIICHUS CTEKIIa»
JIunzel. [Toctpoenne

30 M300paKeHU B TUH3E. bu6muoreka [JOK
dopmyiia TOHKOMU JIMH3BI. https://m.edsoo.ru/ffOcddle
YBenuueHue JIUH3bI
JlaGopaTtopHnast pabota

31 «UccnenoBanue cBONCTB

HU300paXKEHUI B TUH3AX)



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

32

Hucnepcus ceera.
CII0XHBII cOcTaB 0eIoro

cera. [{Ber. JlabopaTopHas

paborta «Habmonenune
JTUCTICPCUU CBETA

33

WNurepdepenuus caera.
Judpakmnus ceera.
Hudpakronnas pemerka

bubmnoreka IIOK
https://m.edsoo.ru/ffOced22

34

ITonepedyHOCTHh CBETOBBIX
BosH. [lonspusanus ceera

bubmnoreka IIOK
https://m.edsoo.ru/ffOcf02e

35

OnTuueckue npudopsl U
YCTPOMCTBA U YCIIOBHS UX
0€30MacHOro NPUMEHEHUs

36

['panu1pl MpUMEHUMOCTH
KJIACCUYECKOW MEXAHUKH.
IToctynatel cnenuaibHOM
TEOPHUH OTHOCUTEITHLHOCTH

bu6nuorexa [IOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTENBHOCTh
OJIHOBPEMEHHOCTH.
3ameJIeHne BPEMEHHU U
COKpAIEHUE JITTHHBI

bubnunorexa LIOK
https://m.edsoo.ru/ffOcfa42

38

OHeprus ¥ UMITYJIbC
PENATUBUCTCKON YaCTHULIBI.
CBs13b MacChl ¢ SHEPTHEN U

UMITYJIECOM. DHEPTHUS MOKOS

bubnunorexa LIOK
https://m.edsoo.ru/ffOcfc68



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

Konrponbnas padora
«Ontuka. OCHOBBI

bubnunoreka LIOK

39
ClielIMaIbHON TEOPUH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJIBHOCTH)

40 ®oronsl. opmyina [1nanka. Bu6mumotexa [JOK
DHeprus 1 UMIyiIbCc GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEI0BaHNE 56 [TOK

HOJIMOTEKA

41 .0 A.T.
orospexra. Onrrr https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl porodrddekra.

¢ u(bq) . bubmuorexa [IOK
YpaBHeHnue DUHIITEIHA 17151

42 https://m.edsoo.ru/ff0d015
dotordpdekra. «KpacHas .
rparuiay Gorodddexra -

Hasnenue ceera. OnbiTsl I1. bubnmnoreka [JOK

43 | H. JlebeneBa. XuMHYECKOE https://m.edsoo.ru/ff0d04a
NeiicTBHE cBeTa 6
TexHu4eckue ycTpocTsa u
MPAKTHYECKOE TIPUMEHEHUE:!

44 dboTornemMeHT, GOTOATIHK,
coJiHe4Has Oataped,

CBETOJINO/T
Pemenue 3amady 1o teme bu6nunorexa LIOK
45 «DJIeMEHThI KBAHTOBOM https://m.edsoo.ru/ff0d030

OIITUKUN»

2



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302

Mogens atroma ToMmcoHa.
OmnsiTel Pesepdopaa nmo

but6mmoreka [IOK

46 PACCEAHIIO 0-4aCTHIL https://m.edsoo.ru/ff0d091
) a
[InanerapHas MojieIb aTOMa B
bubnunorexa LIOK
47 I1 b
OCTYIATEL bopa https://m.edsoo.ru/ffOd0afa
W3nydyenue u norioueHme
(OTOHOB IpH TIEPEXOIe
48 aToMa C OJTHOTO YPOBHSA Bubmorexa ITOK
< B https://m.edsoo.ru/ffOd0afa
SHEpPruu Ha apyroul. Buasl
CIIEKTPOB
BomnHoBuIe cBoiicTBa
yactull. Bosnsl ne bpons.
49 | KopnyckyisipHO-BOJIHOBOM bubmmorexa LOK
C https://m.edsoo.ru/ff0d0ca8
nyanu3Mm. CrIoHTaHHOE U
BBIHYKJICHHOE U3JTyYCHHE
OtkpeiTHE
PaaroaKTUBHOCTU. ONBITHI BuG OK
50 | Pesepdopna mo nommorera L
https://m.edsoo.ru/ff0d0fd2
OTIPEICTICHUIO COCTaBa
PaAMOAKTUBHOTO U3JTYICHUS
CgoiictBa anbpa-, 6era-,
51 ramMmma-usnydeHus. Biusaue

PaaAOaAKTUBHOCTH HA
JKUBBIC OpPTaHHU3MbI



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

52

OTkpeITHE IPOTOHA U
HeuTpoHa. M30Tomsl.
Anbda-pacna.
DJIEKTPOHHBIN U
HO3UTPOHHBIN OeTa-pacrnaj.
I'amma-nu3nyuenue

but6mmoreka [IOK
https://m.edsoo.ru/ff0d116
2

53

DHeprus CBA3U HyKJIOHOB B
anpe. SlnepHsie peakuuu.
SlnepHbIN peakTop.
[Tpo6ieMbl, IePCIEKTUBBIL,
JKOJIOTUYECKHE ACIIEKTHI
AIEPHOMN SHEPrEeTUKH

bubmnoreka IIOK
https://m.edsoo.ru/ff0d135
6

54

DJIeMEHTApHBIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA.
Meroanl HaOMIOAEHUS U
perucTpanuu
AJIEMEHTAPHBIX YaCTHII.
Kpyrasrii cron
«DyHaaMeHTaIbHbIE
B3auMoAeHcTBHUA. ENMHCTBO
(bU3UYECKON KapTHUHBI
MUpa

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d0e3
8

55

Oransl pa3BUTHA
actponoMuu. [IpuknagHoe u
MHPOBO33PEHYECKOE
3HAaYEHHUE ACTPOHOMHUHU. By
3Bé3qHOro HeOa. Co3Be3nus,



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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APKUE 3BE3/bI, INIAHETBI, UX
BUJIMMOE JIBHKCHIUE.
ConneyHas cucTeMa

56

Comnnne. Conneynas
AKTHUBHOCTD. ICTOUYHUK
sHeprun CoJiHIA U 3BE3]T

57

3BE3/bI, X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI
rIIaBHOM
IOCJIEIOBATEIILHOCTH.
BHyTpenHnee crpoenue
3B&311. COBpEMEHHbIE
MPEJICTaBICHHUS O
MPOUCXOKICHUU U
sposrrori CoTHITA U 3BE3LT

58

Mneunsiii [yt — Hama
lNanakrtuka. [Tonoxenue u
nBmxenne CoJiHIla B
lNanakTtuke. I"'amakThkw.
YEpHbIe ABIPHI B s1pax
rajlakTHK

59

Bcenennas. Pazoeranue
ranakTuk. Teopus
bonpmioro B3peiBa.
PenukroBoe u3nydeHue.
MertaranakTrika




60

Hepemennsie npodiaembl
ACTPOHOMHH

61

Konrtponbnas padora
«OIJIEMEHTBI aCTPOHOMMH U
acTpOHU3HKIY

62

O6o6mmaromuii ypok. Ponb
(GU3HUKN U aCTPOHOMHH B
3KOHOMHYCCKOMH,
TEXHOJIOTHYCCKOM,
COIIMATLHOM 1 3THYECKOI
chepax nesaTeIbHOCTH
YyeJI0BeKa

63

O6o06maromuii ypok. Posnb
U MecTO (U3HUKH U
aCTPOHOMMUH B
COBPEMEHHOMN HAy4YHOU
KapTHHE MHUpa

64

O6o06maromuii ypok. Posnb
(dusmueckoit Teopun B
dbopmupoBaHUU
Ipe/ICTaBICHUN O
(du3nyeckoil kKapTuHe MHUpa

65

Ob6o6maromuit ypok. Mecto
(u3HUecKoil KapTUHBI MUPA
B 001IeM Py

COBPCMCHHBIX €CTCCTBCHHO-




Hay4HBIX IPEJCTABICHUN O
Ipupoe

PesepBHBIi ypOK.
MarunutHoe noie.

66

OneKTpOMarHuTHas
WHTKIUS

PesepBHblii ypok. OnTHka.
67 | OcHOBBI crieUATIEHON
TEOPUU OTHOCUTEIILHOCTHU

Pesepusbiii ypok. KBanToBas
68 | ¢usuka. DIeMEHTHI

ACTPOHOMHUHU U aCTPOPUUKHU

bubnuorexa [JOK
https://m.edsoo.ru/ff0d178
4

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68



https://m.edsoo.ru/ff0d1784
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IMPOBEPSIEMBIE TPEFOBAHMUS K PE3YJIBbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHON

INPOI'PAMMDBI
10 KITACC

Koxa npoBepsiemoro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMbl
cpeaHero o01ero oo0pazoBaHus

10.1

JleMOHCTpHUpOBATh HA MPUMEPAX POIIb U MECTO (PU3UKU B POPMUPOBAHUU COBPEMEHHOI HAyUYHOU KapTHUHBI
MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHI, B TPAKTUYECKON JeATeIbHOCTH JII0IeH

10.2

YuuTbiBaTh TpaHULIBl MPUMEHEHMS] HU3YYEHHBIX (U3MYECKUX MOJENe: MaTepuaibHas TOuKa,
MHEpLMaJIbHAs cUCcTeMa OTCYETa, abCONIIOTHO TBEPJOE TENO, MJICANbHBIN ra3; MOJAEIU CTPOCHHUS Ia30B,
KHUJIKOCTEH M TBEPIBIX TEJI, TOUYCUHBIN HJICKTPUUYECKHUH 3apsi/l — IPH pelieHNH (HU3NIECKUX 3a/1a4

10.3

Pacnio3naBartsb (1)I/I3I/ILI€CKI/IC SABJICHU A (Hpoueccm) U OOBSCHATH HUX HAa OCHOBE 3aKOHOB MCXAaHHKHU,
MOHCKyHHpHO'KHHeTquCKOﬁ TEOpUN CTPOCHHA BCIICCTBA W JJICKTPOAWHAMUKU: PABHOMCPHOC U
PAaBHOYCKOPCHHOC HpHMOHHHCﬁHOC JABUIKCHHC, CBO6OI[HO€ MmaacHue TCJI, ABUKCHUC IO OKPYKHOCTH,
HHEpOUs, B3aHMO/ICHICTBHE TCII, ,Z[I/I(l)(l)y3l/lﬂ, 6pOYHOBCK06 ABUKCHUC, CTPOCHUC JKUIKOCTEN U TBépI[BIX
TCJI, U3MCHCHHUC 00bEMa Ten IIpHU Harp€BaHUU (OXJ'Ia)KI[eHI/II/I), TCIIJIOBOC pPABHOBECUEC, HCIIAPCHHC,
KOHACHCAlUA, IVIABJICHUEC, KpUCTAJININ3allusd, KUIICHUC, BJIA)KHOCTb BO31yXa, ITOBBIICHNUEC IABJICHUA I'a3a
IpH €ro Harp€BaHUM B 3aKPBLITOM COCYJC, CBA3b MCIKAY MMapaMETpaMU COCTOAHUS ra3da B U30IPOLCCCAX;
QJICKTpU3anus TCI, B3aUMOJICHCTBUE 3apAa0B

10.4

OnucelBaTh MEXaHHMYECKOE ABUIKCHUC, UCIIOJIb3ys (I)I/IBI/I‘{CCKI/IC BCJIMYHHBI: KOOpJAWHATA, IMYTh,
NnNepeMCIICHUC, CKOPOCThb, YCKOpPCHHUC, MacCa TECJia, CHJIa, HMIIYJBC TECJIa, KHHCTHYCCKAd DOHCPIuUs,
NOTCHIHAJIbHAA 3HCPrusd, MCXaHUYCCKasd pa60Ta, MCXAaHUYCCKasA MOMIHOCTb, IIPHU ONHUCAHHUU IIPABUIIBHO
TPAKTOBAThH (I)I/ISI/I‘-ICCKI/Iﬁ CMBICJI HCIIOJIb3YCMBIX BCJIWYHUH, HUX 0003HaYCHUS H CAWHUIBI, HAXOIUTh
(bOpMy.]'IBI, CBS3bIBAIONINC NAHHYIO (I)I/ISI/I‘-ICCKYIO BCJIMYNHY C IPYT'YUMH BCIIMYNHAMU

10.5

OnwuceIBaTh HU3Yy4YCHHBIC TCIIJIOBLIC CBOMCTBA TEJI W TECIUIOBEIC SABJICHUA, HCIIOJIb3Yys (1)I/ISI/I‘ICCKI/IC
BCIIMYMHBI: OaBJICHUC rasa, TCMIICpaTypa, CPCAHAA KHUHCTHYCCKAsA JSHEPIUA XAO0THYCCKOI'O ABVIXCHUA




MOJIEKYJ, CpEAHCKBaApPATUYIHAA CKOPOCTh MOJICKYJI, KOJIMYECTBO TCILIOTEI, BHYTPCHHSAA DHEPI'H, pa60Ta
rasa, KOS(b(bI/IHI/IeHT ITOJIE3HOT'O HeﬁCTBHH TCIIJIOBOI'O ABUTIATCIA, IIPU OIMMCAHHWU IIPABUJIBHO TPAKTOBATh
@HSH‘IGCKHI;'I CMBICJI HCIIOJIB3YCMBIX BCIHWYHH, HUX 0003HaYeHUusI H CAWHULIBI, HAaXOAUTH (bOpMy.]'H:I,
CBA3BIBAIOIUEC JAaHHYIO (1)I/ISI/II‘ICCKYIO BCJIMUYUHY C APYTUMU BCIIMYHHAM

10.6

OnuceiBaTh HM3y4EHHBIE DJIEKTPUYECKUE CBOWCTBA BELIECTBA M AJIEKTPUUYECKUE SIBICHMS (IIPOLIECCHI),
UCHOJIb3YS (PU3MUECKUE BEJIUUYMHBI: JIEKTPUUECKHUI 3apsill, 2JIEKTPUUECKOE I10JIe, HAPSKEHHOCTD I10JIA,
MOTEHIMAJ, Pa3HOCTh IOTCHIMAJIOB, IPU ONHUCAHUH TPABHILHO TPAKTOBaTh (U3NYECKUHA CMBICIT
UCTIOJIB3yEeMBIX BEIIMYHMH, UX O003HAUCHUS M €IMHMIBI;, YKa3bIBaTh (POPMYIIbI, CBSA3BIBAIOIINE IAHHYIO
(U3NYECKYIO BETMYMHY C IPYTHUMHU BEIMYHHAMU

10.7

aHAM3UPOBaATh (PU3UYECKHE TIPOILIECCHI M SBJICHUS, HCIIOJIB3Ys (DU3MUECKUE 3aKOHBI M MIPHUHIUIIBI: 3aKOH
BcemupHoro Tsarotenus, |, |1 u Il 3axkonsr HeroToHA, 3aKOH COXpaHEHUS MEXaHUYECKON SHEPTUH, 3aKOH
COXpaHCHHS MMITYJIbCA, MPHHIUI CYNEPIO3UIMUA CHII, MPUHIUI PAaBHONPABHS HHEPIMATIBHBIX CHUCTEM
0TCY€Ta; MOJEKYISAPHO-KHHETUYECKYI0 TEOPHIO CTPOSHUS BEIIECTBA, ra30Bble 3aKOHBI, CBSI3b CpelHeil
KHHETUYECKOW SHEPTUU TEIUIOBOTO JABIKEHHS MOJIEKYJ ¢ aOCONIOTHOM TeMIiepaTypoi, MepBbIi 3aKOH
TEPMOJAMHAMHKH; 3aKOH COXPAHEHHUS DIEKTPHUYECKOro 3apsna, 3akoH KyloHa; mpu 3TOM pa3nudvarh
CIIOBECHYIO (pOPMYITUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIpAKEHUE M YCIIOBHUS (TpaHHIIbI, 00JIacTH)
MIPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIE NMPUHIUIBI AEHCTBUSI MalIUH, MPUOOPOB U TEXHUYECKUX YCTPOWCTB; pa3inyaTh
yCJIOBHUS UX 0€30I1aCHOT0 UCIOJIB30BaHUs B IOBCETHEBHOM JKU3HU

10.9

BBINONHATE 3KCIIEPUMEHTHI MO MCCIEI0BAHUIO (PU3NUYECKUX SBICHUNA M MPOIECCOB C HCIOJIb30BaHUEM
NPSIMBIX M KOCBEHHBIX M3MEPEHU; Ipu 3TOM (OpPMYIHUPOBaTh MpobieMy (3a1ady) U TUIIOTE3Y YU4EeOHOTO
HKCHEpUMEHTa, COOMpaTh YCTAaHOBKY U3 IMPEJIOKEHHOT0 O0OpYAOBaHUs, IPOBOAUTH ONBIT U
(hopMyIMPOBATH BBIBOJBI

10.10

OCYH.[CCTBJBITL NpsAMbIC W KOCBCHHLIC H3MCPCHUA (I)I/I3I/I‘-ICCKI/IX BCJIMYHH, IpU 3TOM BLI6I/IpaTB
ONTHUMAJIBHBIH CIIOCO0 HU3MCPCHUS U UCITOJIB30BATH N3BCCTHLIC MCTOAbI OLICHKH HOFpCHlHOCTCﬁ H3MCpCHHﬁ




10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (PU3NYECKUMU BEIMYUHAMH C HCIIOJIb30BAHUEM MIPSIMBIX M3MEPEHU;
IIPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCUPOBATH PE3yIbTaThl OJYYEHHOM 3aBUCUMOCTH (PHU3NYECKUX
BEJIMYMH B BUJIE TaOIHI U IpadUKOB, JeJIaTh BBIBOJIBI [0 PE3YJIbTaTaM HCCIICOBAHUS

10.12

CoOmofaTte mpaBwiia 0€30IaCHOrO TpyJda IpU MPOBEJCHUM HCCIECJOBAaHMNM B paMKax y4ueOHOro
IKCIIEPUMEHTa, y4eOHO-HCCIEAOBATENbCKOM M IPOEKTHOH  JESATENbHOCTH C  UCIOJIb30BAHUEM
M3MEPUTENIBHBIX YCTPOUCTB U 1a00paTOpHOTo 000py10BaHUS

10.13

Pemarsn paC‘léTHHe 3a7a4M C SIBHO 3aJlaHHOMU CI)HSHHGCKOﬁ MOZCIIbIO, UCIIOJIB3YH (i)I/ISI/ILIeCKI/Ie 3aKOHBI 1
MIPUHIOUIIBI; HA OCHOBC aHaJln3a YCJIOBUS 3aJa49r BBI6I/IpaTL (1)H3quc1<y10 MOJICJb, BBIACIIATD (I)I/ISI/I‘ICCKI/IC
BCINYNHBI U (bOpMy'J'IBI, HCO6XOI[I/IMBIC s eé peuiCHuA, IPOBOJINUTDH paC‘IéTH U OLICHHBATb PCAJIbHOCTDb
TTOJIYUYCHHOT' O 3HAUCHU A (1)PI3PI‘I€CKOﬁ BCIINYHHBI

10.14

Pemate xauecTBEHHBIE 3aJlayd: BBICTPAUBATh JIOTUYECKU HEMPOTUBOPEUYMBYIO LIEMIOYKY PACCYXKIACHUN C
OTIOPO Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UUECKUE SIBJICHUS

10.15

Vcnonb30BaTh NMpH pelIeHud ydyeOHBIX 3aJa4 COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUH IS TTIOMCKa,
CTPYKTYPUPOBAHUS, MHTEPIPETALMM U MPEICTABICHUsS Y4eOHOH M HAaydyHO-TIOMYJISPHON HH(pOpMaLuy,
MIOJTyYEHHOM U3 pa3NWYHbIX HCTOYHHUKOB; KPUTHYECKH aHAJIM3UPOBATh MOJydaeMyro HH(pOpMaIuio

10.16

[IpuBoauTH TpHUMEpPHl BKJIAaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B DPa3BUTHE HayKH,
00BSICHEHHUE MPOIECCOB OKPYKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIM

10.17

Hcnonb30Bath TeOpeTHUECKUE 3HAHUS 110 (PU3HKE B TOBCEAHEBHOW JKMU3HHU /7151 0OecriedeHnst 0e30MacHOCTH
IpH 00paIIeHNH ¢ MPUOOpaMU U TEXHUUYECKUMHU YCTPOUCTBAMHU, JIJIsl COXPAHEHUS 3710POBbSI U COOJIIOIEHUS
HOPM HKOJIOTMYECKOTO MOBEJICHHS B OKPY’KaIoIlEeH cpefie

10.18

PaGoTtare B rpymme ¢ BBINOJIHEHUEM DPa3lIMYHBIX COLMAJIBHBIX pOJIEH, IMIIAHUPOBATh PabOTy TPYIIIHL,
paloHaNIbHO paclpeensiTh 00s13aHHOCTH U IJIAHUPOBATH JESITENbHOCTh B HECTAaHIAPTHBIX CUTYAIUsX,
aJIeKBAaTHO OIIEHMBATh BKJIAJ KQXKJI0TO U3 YYACTHUKOB IPYNIBI B PEIIEHUE pacCMaTpuBaeMOM MpoOIeMbl




11 KITACC

Koxa npoBepsiemoro
pe3yjabTara

IIpoBepsiemble npeaMeTHBbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI1 00pa30BaTe/IbHOM NMPOTrPaMMbI
cpeaHero o0mero od0pa3oBanus

111

JleMOHCTpHpOBaTh Ha MpUMEpax pojlb U MECTO (UMUK B (OPMHPOBAHWU COBPEMEHHOW HAyYHOMH
KapTHHBl MHUpPA, B Pa3BUTHH COBPEMEHHOM TEXHHUKU M TEXHOJOTHM, B IPAKTUYECKOH NEATEIBHOCTH
JFO/IEH, IEJTOCTHOCTD U €IMHCTBO (PM3UYECKOI KapTHHBI MUPa

11.2

Y4YuTHIBaTh T'paHULIbI IPUMCHCHU U3YUCHHBIX (I)I/ISI/I‘IGCKI/IX MOHeHeﬁi TOYCYHBIN SHCKTpI/I‘IeCKI/Iﬁ 3apa,
AACPHAA MOACIIb aTOMA, HYKJIOHHAAd MOACJIb ATOMHOTI'O AApa IPpHU pCIICHUN q)HSH‘leCKI/IX 3aJa4d

11.3

Pacrio3naBats (u3mueckre sBIEHUS (MPOIECChl) U OOBACHATH X Ha OCHOBE 3aKOHOB JICKTPOIMHAMUKH
U KBAaHTOBOI1 (I)I/ISI/IKI/II QJICKTPUYCCKasd MPOBOAMMOCTL, TCIJIOBOC, CBETOBOC, XUMHNYCCKOC, MAarHuTHOC
I[CI\/JICTBI/UI TOKa, B3aHMOH€ﬁCTBHe Mar"uviToB, SJICKTpOMAaronuTHass MHAYKIUA, HeﬁCTBHG MAarHuTHOI'O I1OJIA
Ha MpOBOAHHK C TOKOM U )IBH)KymHﬁCSI 3apsaa, 3JICKTPOMAarHuTHLIC KOJIEOaHUs U BOJIHBI, prlMOJ’IHHCﬁHOG
pacmpocTpaHeHHUE CBETa, OTpaXKeHHE, IpeJoMIIeHUe, HHTephepeHITHs, TUPPAKIIHS U MTOSIPU3AIIHS CBETA,
nucrniepcust ceeta, Gotodnekrpudeckuii 3¢dext (hoTodrddekrt), cBeTOBOE MaBeHHE, BOZHUKHOBEHUE
JIUHENYATOro CIIeKTpa aToMa BOJIOPO/Ia, ECTECTBCHHASI M MCKYCCTBEHHAS PAJIMOAKTUBHOCTh

11.4

OnuceIBaTh N3yuYeHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUECKNE, MATHUTHBIE, ONTHYECKUE, HIEKTPHUUECKYIO
MIPOBOJIUMOCTh PA3JIUYHBIX CPEM) U AJIEKTPOMArHUTHBIE SBJIEHUS (TPOLIECCHI), UCMONIb3Ys (PU3NUECKUE
BEJIMYMHBL: DJIEKTPUYECKUI 3apsi, CWIa TOKAa, DJJIEKTPUYECKOE HAINPSDKEHUE, DIIEKTPUYECKOE
COIIPOTHBIIEHUE, pa3HOCTh MOoTeHIMaoB, D/[C, paboTa Toka, MHIYKIIMS MarHUTHOTO T10JIs, CHJIa AMIIepa,
cwia JIopeHna, MHAYKTUBHOCTb KaTYIIKH, SHEPTUs JEKTPUUECKOr0 M MAarHUTHOIO MOJEH, nepuoa u
yacTtoTa KojeOaHWi B KosebaTelabHOM KOHTYpE, 3apsii M CHila TOKa B IpoIlecce TapMOHUYECKHX
JJIEKTPOMArHUTHBIX KoJIeOaHuH, (POKYyCHOE pacCTOSHUE M ONTHYECKas CHUJa JIMH3BI, MPU ONUCAHUU
MPABUIBHO TPAKTOBATh (PU3MUECKUH CMBICI HCHOJIb3YEMbIX BEIMYUH, UX O0O3HAUCHHs M €IWHHIIbI;
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIONINE JAHHYIO (PU3MUYECKYIO BEIMYMHY C JPYTUMH BETMUYNHAMHU

11.5

OnwuceIBaTh HN3Yy4YCHHBIC KBAHTOBBIC ABJICHUSA U IIPOLECCHI, UCITOJIb3Ys (1)I/ISI/I‘IGCKI/IC BCIIMYHUHEBI: CKOPOCTbH
OJICKTPOMArduTHBIX BOJIH, AJIMHA BOJIHBI M YacCTOTa CBECTA, DHEPIrUSA U HUMITYJIbBC q)OTOHa, nepuoag




mojaypacmnaga, SHEPTUA CBIA3WM aTOMHBIX AACP, IMPHU OIMKMCAHHMM IIPABHUJIBHO TPAaKTOBATbH (1)1/131/111601(1/1171
CMBICJI UCIIOJB3YCEMBIX BCIHMYHH, UX 0003HaYeHNUs U CAWHUIIBI, YKa3bIBaTh (bOpMy.]'IBI, CBA3BIBAIOIINC
JaHHYIO (1)I/IBI/I‘ICCKYI-O BCIIMYUHY C APYTUMHU BEJIMYWHAMU, BBIYUCIATH 3HAYCHUC (1)I/ISI/I‘ICCKOI71 BCJIIMYHUHBI

11.6

AHanu3upoBath GU3NYECKUE TPOIIECCHI U SBIICHUS, HCIIONIB3Ys (PU3MUECKHUE 3aKOHBI U IPUHIIUIIBL: 3aKOH
Oma, 3aKOHBI [TOCJIEZJOBATEIBHOTO U NTAPAJLIEILHOTO COEIMHEHNUS IPOBOIHUKOB, 3aK0H [0y — Jlenna,
3aKOH JJICKTPOMArHUTHOW WHIYKIIMU, 3aKOH MPSMOJMHEHHOTO pPacHpOCTPaHEHUs] CBETa, 3aKOHBI
OTPaKCHHS CBETA, 3aKOHBI TPEJIOMIJICHHUS CBETa, ypaBHeHHME DWHINTEHHA Ui GoTtodddekra, 3aKoH
COXpPAaHEHHUsI SHEPTUHU, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAHEHUs JIEKTPUUYECKOI0 3aps/a, 3aKOH
COXpaHEHUs1 MacCOBOI0 YMCIIa, IOCTyaThl bopa, 3aKoH panoaKTUBHOTO paciaja; pu 3TOM pa3andaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA, €0 MAaTEMAaTHYE€CKOE BHIPAKEHHUE U YCIOBUA (TPaHMIIbI, 00JIACTH)
MIPUMEHUMOCTH

11.7

Onpenenarb HaIpaBJIeHUE BEKTOPA MHAYKIIMM MarHUTHOTO IOJISI IPOBOJHUKA C TOKOM, CUJIbI AMniepa 1
cuibl JIopeHna

11.8

CTpouTh U ONHUCKHIBaTh H300paKEHUE, CO3]aBAEMOE MIIOCKUM 3€pKaJIOM, TOHKOW JIMH30M

11.9

BBINONHATE SKCHIEPUMEHTHI MO UCCIIEAOBAHUIO (PM3UYECKUX SBJICHUH U MPOIECCOB C UCHOIb30BAHUEM
NPSIMBIX U KOCBEHHBIX U3MEPEHUH; pH 3ToM (OpMYIMPOBATH poOiIeMy (3aady) U THIOTE3y yueOHOro
9KCHEpUMEHTa, COOMpaTh YCTAHOBKY W3 NPEIJIOKEHHOIO 000pylOBaHMs, TPOBOAUTH OMNBIT U
(hopMyIMPOBATH BBIBOJBI

11.10

OcymiecTBiATh MpsIMbIE M KOCBEHHBIE H3MEpEeHHMS (PU3MUECKUX BEJIMYMH; TPU STOM BBIOMpPATH
ONTUMAJIBHBIA CHOCO0 W3MEPEeHUsT U UCIOJIb30BaTh HM3BECTHBIE METOJbl OLIEHKH IOIPEIIHOCTEH
U3MEPEHUN

11.11

HccnenoBaTth 3aBUCUMOCTH (DU3UYECKUX BEIMYUH C MCIIOJIH30BAHUEM TPSIMBIX U3MEPEHUN; TIPH ITOM
KOHCTPYHPOBATh YCTAaHOBKY, (DUKCUPOBATH PE3YJIBTATHI MOTYYEHHON 3aBUCUMOCTH (PU3NUECKUX BEIIMUNH
B BHJI€ TaOIHI] ¥ TpadUKOB, JIeJaTh BEIBOIBI IO PE3yJIbTaTaM MCCIICIOBAHMS

11.12

CobmonaTe mpaBuia 0€30MacHOrO TpyJda MPU TMPOBEACHUM HCCIENOBAaHUN B paMKax y4eOHOTO
SKCIIEPUMEHTa, Y4eOHO-HCCIE0BATENbCKOH U TPOCKTHOM JEATEIbHOCTH C MCIHOJIb30BAHUEM
M3MEPUTENbHBIX YCTPOICTB M 1ab0paTOpHOro 000pyIOBaHUS




11.13

PemraTe paC‘léTHBIe 3aJa4yu C sIBHO SaﬂaHHOﬁ (bmnqecmﬁ MOACIIbIO, UCITIOJIB3YA (1)I/I3I/ILI€CKI/Ie 3aKOHBI U
IIPUHIMUIIBI; HAa OCHOBE aHalIn3a YCJIOBHA 3aa4u BBI6I/IpaTB (bl/ISI/ILIeCKYIO MOACJb, BBIACIIATDH (l)I/ISI/I‘ICCKI/Ie
BCINYNHBI U (l)OpMYJ'H:I, HCO6XOI[I/IMBIC s eé pelICHus, IPOBOANTH paC‘IéTBI U OOCHHUBATH PCAIbHOCTDH
ITOJIYUYCHHOI'O 3HAUYCHUA (1)I/IBI/ILICCKOI71 BCJIIMYHUHBI

11.14

Pemate kauecTBEHHBIE 3a/1a4l: BBICTPAUBATH JIOTMYECKH HEMPOTUBOPEUMUBYIO LIEMOYKY PACCYXKIAECHUM C
OIOPOY Ha U3yYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3WYCCKUE SIBICHUS

11.15

Hcnonb30Bath npu pelieHNH yueOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUU AJIs TIOUCKA,
CTPYKTYpUPOBAHHUS, UHTEPIIPETALIMHM U MPEACTABICHUS YUeOHOW U HAay4YHO-TIOMYISIPHOU MH(OpPMAIIHH,
TIOJIYYEHHOM U3 pa3NUYHbIX HCTOUHUKOB; KpUTHUECKH aHATM3UPOBATH MOIy4aeMy0 HH()OpMAIIHIO

11.16

OOBSACHATH MPUHIUIBI IEHCTBUS MAILIUH, IPUOOPOB U TEXHUUYECKUX YCTPOWUCTB; pa3jinyaTh YCIOBUS UX
0€30M1aCHOT0 MCIOJIb30BaHMsI B IOBCEAHEBHON KU3HU

11.17

[IpuBoaMTH TpHUMEpBI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-(DU3UKOB B DPa3BUTUE HAyKH, B
00BSICHEHHUE MPOIECCOB OKPYKAIOIIEro MUpa, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIM

11.18

Hcnons3oBaTh TCOPCTUUCCKHUE 3HAHUA 110 (1)I/I3I/IK6 B IIOBCEOHEBHON KWU3HH IS obecneueHUs
0e30IMacHOCTH npu O6paH_IeHI/II/I C an60paMH N TCXHUYCCKHUMHU YCTpOﬁCTBaMH, IJI1 COXPAaHCHUS 310POBbA
n CO6J'IIOI[6HI/I$I HOPM 5KOJIOTHUYCCKOT'O IMOBCACHUS B OKPY)KaIOH.ICI‘;I cpeac

11.19

PaGorars B Tpymnmne ¢ BBINOJIHEHHUEM DPA3JIMYHBIX COLUAIBHBIX pOJIEH, IUIaHUpOBaTh PabOTy IPYIIIbI,
palMoHaIbHO paclpeaessaTh 005S3aHHOCTH U IUIAHUPOBATh JESTEIbHOCTh B HECTAHJAPTHBIX CUTYalMsIX,
a/IeKBaTHO OIICHMBATh BKJIAJ] K&JKJOT0 U3 YYACTHUKOB IPYMIIBI B pellIeHNe paccMaTpuBaeMoi po0IeMbl




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
pa3nena

Koa nposepsiemoro
JJIeMEeHTa

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

OU3NKA 1 METOJIBI HAYYHOI'O ITO3HAHN

11

®u3nka — Hayka o npupoje. Haydnsle MeTo bl MO3HAHUS OKpYIKArOIIEro Mupa. Pois
HKCIEPUMEHTA ¥ TEOPUH B MIPOIECCEe TIO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3HKE

1.2

MogenupoBanue (GU3MUECKUX SBICHUH U mporeccoB. HaydHble rumoresbl.
dusnueckue 3aKoHbl U Teopuu. ['paHHLIBI MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB.
[Tpunuun coorBercTBUsA. Ponb M MecTo Gu3UKU B (POPMUPOBAHMM COBPEMEHHON
Hay4YHOH KapTUHBI MHpa, B IPAKTUYECKOHN eATENbHOCTH JIF0AEH

MEXAHUKA

2.1

KMHEMATHKA

211

Mexanndeckoe JBHXKCHUC. OTHOCUTENHHOCTh MEXaHHYSCKOTO JABHXCHUA. Cucrema

orcuéra. Tpaekropus

212

[lepemenienue, CKOpOCTh (CPEqHSSE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE
MaTepUaIbHOM TOYKH, MX MPOEKIUM Ha OCU cHCTeMbl KoopauHar. ClojkeHue

TIEpEMENICHUH U CIIOKEHUE CKOPOCTEN

2.13

PaBHOMEpHOE M PAaBHOYCKOPEHHOE TMpsIMOJMHEHHOe JBWxkeHue. ['paduku
3aBUCUMOCTH KOOpDAMHAT, CKOPOCTH, YCKOPEHHs, IyTH U IepeMELICHUS]
MaTEpUaIbHOU TOUKH OT BpEMEHU

2.1.4

CBoOoaHoe majeHre. Y CKopeHrue CBOOOTHOTO TaACHUS




KpuBonuneiinHoe aBukeHue. PaBHOMEpHOE NBM)KEHHWE MaTEpUAIbHOW TOYKHU I10

2.15 OKpPY)KHOCTH. YTJOBasg CKOpPOCTb, JMHEHHass ckopocTb. Ilepuox u wacrora.
IleHTpOCTpEMUTENBHOE YCKOPEHUE
216 TexHuueckue ycTpoicTBa: CiuOMETp, JBMKEHUE CHAPSIOB, LICMHBIE M PEMEHHBIC
o nepeaayn
[Ipaktuyeckue pabotTel. M3mepenune MraoBeHHOM ckopocTH. MccnenoBanue
COOTHOILIEHUS MEXly IYTAMH, IPOIIEHHBIMH TEJIOM 32 I10CJIE0BATENIbHbIEC paBHbIE
2.1.7 IIPOMEKYTKH BPEMEHU IPU PaBHOYCKOPEHHOM JIBM)KEHUU C HAa4aJlbHOM CKOPOCTHIO,
paBHOM Hymto. M3ydeHue NABMXKEHMs IIapuKa B BS3KOM >KuAKocTH. M3yueHue
JIBYDKEHUS T€J1a, OPOLIEHHOr0 rOPU30HTAIBHO
JMHAMUKA
291 IIpunnun orHocurensHocTH ['amunes. Ilepseiii 3akoH Herorona. MuHepuuanbHbie
B CUCTEMBI OTCYETA
2.2.2 Macca tena. Cwia. [IpuHnun cynepnosunyu cui
993 Bropoii 3akoH HprOTOHa 11 MarepuanbHOM TOYKM B HHEPLUAIBHOW CHCTEME
o orcuéra (MCO). Tperuii 3axoH HproTOHA 171 MaTepHaIbHBIX TOUEK
2.2 224 3akoH BceMupHOro Tsarotenus. Cuna tsokectu. [lepBas kocMuueckast ckopocTh. Bec
B Tena
2.2.5 Cuia ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe Tpenue. Cuila TpeHUSI CKOJBKEHUS M CHJIA TPEHHS MOKOS.
2.2.6 Koadduunent tpenus. Cuna conpoTUBICHUS NP JBIKEHUH TeNa B )KUAKOCTH WIH
rase
2.2.7 [TocTymarenbHOE U BpaliaTelIbHOE ABMKEHNE a0COTIOTHO TBEPAOTO Tela




MOMEHT CHJIBI OTHOCUTEIIFHO OCH BpalicHHsI. IIneyo cunel. YcnoBus PaBHOBCCHA

2.2.8 "
tBEpIoro tena B UCO

2.2.9 TexHnuyeckue ycTpoicTBa: NOJIIMITHUKY, JBUKEHUE HCKYCCTBEHHBIX CITyTHUKOB
[IpakTuueckue pabotsl. 3yuenue qeuxeHus Opycka 1o HaKJIOHHOH MIIOCKOCTH MO
NeiCTBHEM HECKONbKMX cuil. lccrnenoBaHue 3aBUCHMOCTH CHII  YIIPYT'OCTH,

2.2.10 BO3ZHUKAIOIIUX B AePOPMHUPYEMON MPYKHUHE U PE3UHOBOM 00pasiie, OT BETUYUHBI
ux nedopmanuu. MccnenoBanue ycnoBuil paBHOBECHS! TBEPOTO Tea, UMEIOIIEro
OCb BpaIICHUS

3AKOHbI COXPAHEHN S B MEXAHUKE
931 Nmmynbc MaTepranbHOM TOYKH, CUCTEMBI MaTePHANIbHBIX TOUeK. IMMIynbC cHIlbI U
o W3MEHEHNE MMITYJIbCa TeJa

2.3.2 3akoH coxpaHeHus umiysbca B MCO. PeakTuBHOE IBHXKEHME

2.3.3 Pabora cuibl

2.34 MOIIHOCTD CHIBI

2.3.5 Kunernueckast sHEprusi MaTepragbHON TOUKH. Teopema O KHHETHYECKOM SJHEPTUU

2.3 236 [TorennmaneHast sHeprus. IloTeHuManbHas SHEPrUst ynpyro AegpopMHUpPOBaHHON
o npyxuHsl. [loTeHManbpHas SHEPTUs Tenaa BOIM3HM MOBEPXHOCTH 3eMIIH

[TorennmansHble ¥ HEMOTEHIUATBHBIE CHITBL. CBSI3h paO0THI HEMOTEHITHATBHBIX CHIT

2.3.7 C UW3MEHEHHEM MEXaHWYECKOH HHEPrHMHM CHUCTEMBI Tell. 3aKOH COXpaHECHWUs
MEXaHWYECKON IHEPTrUun

2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHHUSI

239 TexHuueckne yCTpOWCTBA: JBIKEHHE pAaKeT, BOJIOMET, KOTEp, MPYKUHHBIA

IIUCTOJIET




[IpakTuueckue paboThl. M3ydyeHue cBsA3M CKOpPOCTEH Tell MpU HEYNPYroMm yaape.

2310 UccnenoBanue cBsi3u pabOTHI CHIIbI C U3MEHEHUEM MEXaHWYECKOM SHEPruu Tesna
3 MOJIEKVYJISIPHASI ®U3UKA U TEPMO/IMHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU

311 OCHOBHBIC TIOJIOKEHHSI MOJEKYJISIPHO-KMHETHUECKOW Teopuu. bpoyHOBCKOE
o nekenue. uddysus. Xapakrep NBHKECHUS U B3aUMOJCHCTBHUS YaCTHII BEIIECTBA

312 Mopnenu cTpoeHHs Ta30B, JKUIKOCTEH M TBEPIBIX Ted U OOBACHEHUE CBOICTB
- BEIIECTBA HA OCHOBE ATHX MOJIeJIei

3.1.3 Macca monexyn. KonndectBo BemiectBa. [locrosinnas ABoraapo

314 TemnnoBoe paBHoBecue. Temmneparypa u e€ nuzmepenue. [llkana remneparyp Llenbcus

315 Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KMHETHYECKOM

3.1 o TEOPHMH UIEATHLHOTO Ta3a

316 AOGcouoTHas TeMIieparypa Kak Mepa CpeIHeld KHHETHYEeCKOH SHEPTHH TEIIOBOTO
o nBrkenns gactuil rasa. [llkana remneparyp Kenbpuna

3.1.7 Ypasaenue Kianeiipona — Menaeneesa. 3akoH JlanbToHa

318 l'azoBbIe 3akoHBI. M30mponeccsl B WICATBHOM ra3e C MOCTOSHHBIM KOJIUYECTBOM
o BELIECTBA: U30TEPMA, H30X0pa, H300apa

3.1.9 TexHuyeckue yCcTpoicTBa: TepMOMETP, OapoMeTp

3.1.10 [Ipaktnyeckne paboTel. 3mMepeHMe Macchl BO3IyXa B KIACCHOM KOMHare.
o HccnenoBanme 3aBUCUMOCTH MEX/TY ITapaMeTpaMu COCTOSHUS pa3pe)KEHHOTO ra3a

OCHOBbI TEPMOJZIMHAMUWKU
3.2 391 TepMmoguHamuueckass cucremMa. BHYTpeHHSAS SHeprus TEpPMOAMHAMUYECKOMN

CHCTEMBI B CITIOCOOBI €€ N3MEHEHU




KommyecTBo TENI0OTH U pa60Ta. BHYTpeHHHSI OQHEPIrusaA OJHOATOMHOI'O UACAJIBHOTO

3.2.2
rasa
Bunpl Teronepeaaun: TeIIONPOBOAHOCTD, KOHBEKIHS, H3IydeHHe. Term1oéMKocTh
3.2.3 Tena. YaenbHas TEMJIOEMKOCTh BemlecTBa. Pacu€r kommdecTBa TEIUIOTHI MPH
TeTuIonepeaue
324 [TepBriii 3ak0H TepMoauHAMUKU. [I[prMeHeHe epBOro 3aK0Ha TEPMOJIUHAMUKHU K
o uzonpoueccam. ['paduueckas nntepnperanus paboThl ra3a
Tennosbie mamunbl. [TpuHIMOBL neiicTBua TeroBeix MammH. [IpeoOpazoBanus
3.25 SHEPIUH B TEIIOBBIX MammHax. Koagdunuent noneznoro neiicreus (nanee — KI11)
terioBor MamuHbl. [ukin Kapro u ero KII/]
326 Bropoii 3akoH Tepmoannamuku. HeoOpatumocTs npoiieccoB B npupoae. Ternossie
o JIBUTaTeNN. DKOJOTHUECKUE MPOOJIeMbl TEMJIOIHEPIe€TUKU
327 TexHuueckue ycTpoWcTBa: JBHUraTreilb BHYTPEHHEro CropaHusi, OBITOBOMH
o XOJIOJMIILHUK, KOHAUIUOHED
3.2.8 [IpakTuueckue padbotel. 3MepeHne yaeapHOM TenI0EMKOCTH
ATPEI'ATHBIE COCTOSHU A BEIIIECBA. ®A30BBIE ITEPEXO/IbI
331 [TapooOpazoBanue u koHueHcarus. VcmapeHue u KumeHue. YeiapbHas TEIioTa
o apooOpa3oBaHys. 3aBUCHMOCTh TEMIIEPATYPBI KMIIEHHS OT JABICHHUS
23 3.3.2 AOCOmIOTHAS M OTHOCUTENbHAS BIAXXHOCTh BO3yxa. HacklmeHHbIi map
' 333 Teépnoe Tteno. Kpucrammuyeckue u amopdHbie Tena. AHHU30TPONHUS CBOWCTB
o KkpuctauioB. JKuakue kprctamuisl. COBpeMEHHbBIE MaTepHAITBI
3.3.4 [TnaBneHue u kpucTayuIM3anus. Y JesbHas TerioTa iasiaeHus. Cyonumanus
3.3.5 VYpaBHeHHE TEIJIOBOTO OajlaHca




TexHuyeckue ycTpoicTBa: TUTPOMETP U ICUXPOMETP, KAIOPUMETpP, TEXHOJOTUU

3.3.6 MOJTyYCHHUSI COBPEMEHHBIX MAaTepHalioB, B TOM 4YHCJIEC HAHOMATEPHAJIOB, W
HAaHOTEXHOJIOTHH
3.3.7 [IpakTuueckue padbotel. Mi3MepeHue BIaXXHOCTH BO3AyXa
4 DJIEKTPOAMMHAMUKA
DJIEKTPOCTATUKA

41.1 DyeKTpu3aIys T, DIEKTPUIECKHid 3apsi. [[Ba BUa 3JIEKTPUUECKHUX 3apsijioB

4.1.2 [TpoBOAHMKY, TUINEKTPUKH U TTOTYIIPOBOTHUKU

4.1.3 3aKOoH COXpaHEHUs NEKTPUIECKOTO 3apsiaa

4.1.4 B3aumopeiictBue 3apsanoB. 3akoH Kynona

415 Onekrpudeckoe rmosie. Hanpspk€HHOCTH — dneKTpudeckoro mons.  [IpuHmmmn
o Cynepno3uyy. JINHUM HanpsHKEHHOCTH DIIEKTPUYECKOTO TTOJIS

4.1 4.1.6 Pabora cun anekrpocraruyeckoro nosist. [Torennuan. PasHocTh moTeHIManos

417 [IpoBOMHUKM W JUDIEKTPUKH B TOCTOSHHOM  DJIEKTPUYECKOM  TIOJIE.
o JIioneKTprdecKas MPOHUIIAEMOCTh

418 OnextpoéMkocTb. KoHaeHcaTop. ONeKTpOEMKOCTh IUIOCKOTO  KOHAEHCATOPA.
o DHeprust 3apsHKEeHHOT0 KOHIEHCATopa

419 TexHWueckne YCTpOWCTBA: DIIEKTPOCKOI, DIIEKTPOMETP, DSJIEKTPOCTATHUECKAS
o 3alITa, 3a3eMJICHHE DIIEKTPONPUOOPOB, KOHIEHCATOP, KCEPOKC, CTPYHHBIN TPUHTED

4.1.10 ITpakTuyeckue pabotel. MI3mepeHue 31eKTpoEMKOCTH KOHIEHCaTopa

IIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PASJIMYHBIX CPEJIAX
4.2 VYCioBHs CyIIECTBOBAHUS MOCTOSTHHOTO 3JIEKTPUYECKOr0 TOKa. VICTOYHHMKH TOKAa.

421

Cuia Toka. [locTOSSHHBIH TOK




4.2.2

Hanpsioxenue. 3akon OMa 17151 ydacTka Henu

4.2.3 DIEKTPUUYECKOE COMPOTUBIICHUE. Y ACIBHOE CONPOTUBIICHUE BEIIECTBA
4.2.4 [TocnenoBarenbpHOE, ApaLIEIBHOE, CMEIIAHHOE COSTMHEHHE TIPOBOTHIKOB
4.2.5 Pabora anekrpudeckoro Toka. 3akoH J[xoynst — JIenna
4.2.6 MOMIHOCTB JEKTPUIECKOTO TOKA
anekTpoaBrkymas cuna (aanee — 3J[C) 1 BHyTpeHHEe CONPOTUBICHUE UCTOYHUKA
4.2.7 Toka. 3akoH Owma Ui MOJHOW (3aMKHYTOM) snekTpuueckoi nenu. Koportkoe
3aMbIKaHHE
428 DJNEeKTpOHHAs! MPOBOAMMOCTH TBEPABIX METAIOB. 3aBUCHUMOCTH CONPOTHUBIICHUS
o METAJLIOB OT TeMIeparypbl. CBEPXIIPOBOANMOCTS
429 DneKkTpudeckuil ToK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB
4210 [MonmympoBoauku. CoOCTBEHHAsI U IPUMECHAsT POBOJAUMOCTD TIOYIIPOBOIHHUKOB.
o CaoiicTBa p-n epexoza. I1oIypoBoHUKOBEIE TIPUGOPHI
4211 DNEeKTpUYeCKUi TOK B  IJNEKTPOJIUTAX. OJEKTPOJIUTUYECKAs JIUCCOLUAIUS.
o DJIEKTPOIIN3
4912 OnexTpuueckuid Tok B razax. CaMOCTOSATENbHBI U HECAMOCTOSITENbHBIN pa3psl.
o Pa3nu4HBIE THIIBI CAMOCTOSATENBHOTO paspana. Momaus. [Tnazma
TexHuueckue ycTpoHCTBa: ammepMeTp, BOJIBTMETP, PEOCTaT, MCTOYHHUKH TOKa,
4213 3JIEKTpOHArpeBaTeibHble MPHUOOPHI, AEKTPOOCBETUTEIbHBIE TPHUOOPHI, TEPMOMETP
o CONPOTHBIIEHUS,  BaKyyMHbI  JAMOA,  TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIN IMOJ, TallbBaHUKA
[IpakTuueckue padoTel. M3ydyeHne cMelanHOro COeAMHEHNsI PE3UCTOPOB.
4.2.14 M3mepenne DJIC wncTOYHWMKA TOKAa HW €r0 BHYTPEHHETO COMPOTHBIICHUS.

Hab6mronenue anexrponusa




11 KITACC

Kon Konnposepsiemoro 3;1emeHTa IIpoBepsiemble 3JIeMeHTHI COJeP:KAHUSA
pa3nena
4 DJIEKTPOAMHAMUKA
MATHUTHOE ITOJIE. SJIEKTPOMAT'HUTHASI UHAYKIUA

43.1 [TocTostHHbIE MarHuTHI. B3anmoielicTBHE MOCTOSTHHBIX MATHUTOB
MarnutHoe none. Bekrop MarHUTHONM MHAYKUWU. [IpuHIUO Cynepro3unuu.

432 Jlunun MarauTHOM MHaykuuu. KapThHa JMHMA MarHUTHOM MHAYKIUU MOJIS
MOCTOSIHHBIX MarHUTOB
MaruutHoe moje NpOBOJHHMKA C TOKOM. KapTuHa JIHMHMH MO JJIMHHOTO

4.3.3 IpsIMOTO MPOBOAHHMKA M 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHHUKA, KAaTYLIKU C
tokoM. OnbIT OpcTena. BzaumoeiicTBre MPOBOTHUKOB C TOKOM

4.3.4 Cuna Ammnepa, €€ MOylb M HallpaBJICHHUE

4.3 435 Cuna Jlopenua, e€ Moaysb 1 HampaBiieHue. [[BuxkeHne 3apsKeHHON YacTHUIIbI B

OJIHOPOJAHOM MarHuTHoM nosie. Pabora cuiibl Jlopenna

4.3.6 SIBIeHHE PIEKTPOMArHUTHON HHITYKITUN

4.3.7 [ToTok BeKTOpa MAarHUTHOW UHAYKIIUU

4.3.8 OJ1C uAyKIMH. 3aKOH JIEKTPOMarHUTHOW HHAYyKIuu Dapaaest

43.9 Buxpesoe anexrpuueckoe nose. 9JC MHAYKIIMU B IPOBOJAHUKE, ABUKYILIEMCS
MOCTYINATENbHO B OTHOPOJTHOM MarHUTHOM I10JI€

4.3.10 [TpaBumno Jlenma

43.11 WuayxktuBHOCTH. SIBNeHune camonHaykiuu. DJIC camonHaykuuu

4.3.12 DHeprusi MarHuTHOTO TIOJISI KATYIIKHA C TOKOM




4.3.13

BHCKTpOMaFHI/ITHOC I10JIE

TexHuaeckue YCT'pOfICTBaI IIOCTOSAHHBIC MAarHurThbl, OJICKTPOMArHUuThI,

4314 AIIEKTPOJIBUTaTElIb, YCKOPUTEIH AJIEMEHTAPHBIX YaCTHII, HIYKIHMOHHAS [1eYb
[IpakTrueckue paboThl. V3ydyeHWe MarHMTHOTO TOJISI KaTYIIKH C TOKOM.
4.3.15 HccnenoBanue JeHCTBUS TOCTOSHHOTO MarHuTa Ha pPaMKy C  TOKOM.
HccnenoBanue siBICHHUS DJICKTPOMArHUTHOW MHYKIIUH
5 KOJIEBAHU S U BOJIHBI
MEXAHWYECKUE N DJIEKTPOMATI'HUTHBIE KOJIEBAHUA
511 KonebarenbHas cucrema. CBoOO1HBIE KOJIeOaHusl. 'apMOHUUECKHE KOIeOaHusl.
B Ilepron, yacrora, ammuutyza u ¢asa KonedaHuit
5.1.2 [TpyxuHHBINA MassTHUK. MaTeMaTH4eCKUI MasTHUK
513 VYpaBHeHHE rapMOHHUYECKHX KosiebaHuil. KuHemaTnueckoe M JAMHAMHUECKOE
B OIKCaHKNEe KOoIeOaTeIbHOTO IBUKECHUS
[IpeBpameHre >HEPrUN MPU TAPMOHHUECKUX KOeOaHUAX. CBSI3b aMIUTHTYIbI
51 5.14 KoJ1e0aHUN MCXOJHOW BETMYMHBI C aMIUIMTYAAMU KoyieOaHUM €€ CKOpOCTH U
' YCKOpEeHHs
Konebarenbuplii koHTyp. CBOOOJIHBIE 3JIEKTPOMAarHWTHbBIE KojleOaHUs B
5.15 UeaTbHOM KOJIe0aTeIbHOM KOHTYpe. AHAJIOrus MEXIAy MEXaHUYECKUMU U
AIIEKTPOMAarHUTHBIMH KosebanusMu. @opmysa Tomcona
5.1.6 3aKOH COXpaHEHMsI SHEPTUU B UI€aJIbHOM KOJIe0aTeIbHOM KOHTYpE
517 BeinyxaeHHble MexaHuueckue kojieOaHus. Pesonanc. Pe3onaHcHas kpuBasi.
B BbIHY)XI€HHBIE 2JIEKTPOMArHUTHbIE KOJICOaHUsI.
5.1.8 ITepemennbIit Tok. CHHYCOMATBHBINA TIEPEMEHHBIN TOK.




MontHoCTb MNEPEMECHHOT'O TOKA. AMHJ’II/ITy,Z[HOC n HeﬁCTBYIOIHee 3HAa4YCHUC CUJIbI

5.1.9
TOKA U HaNpsOKEHUs
Tpancdopmarop. IIpousBoacTBo, mepenaya M moTpeOICHUE SIEKTPUUECKOM
5.1.10 SHEPruM. DKOJOTUYECKUE PUCKU MPU NIPOU3BOJCTBE JIEKTPUUECKON SHEPIUU.
KynbTypa ncnosabp30BaHus SIEKTPOIHEPTUH B TOBCETHEBHOM JKU3HU
5111 TexHuueckue ycTpoiicTBa: ceilcMorpad, 3JI€KTpUYECKUH 3BOHOK, JIMHUU
B 3JIeKTponepeaay
[Ipaktuueckue pabotsl. HcciepoBaHwe 3aBUCHMOCTH IEpUOAA  MAaJIbIX
5112 KoJIeOaHUU Tpy3a HAa HUTHU OT JUIMHBI HUTH M Maccel Tpy3a. MccnemoBanue
o MEPEMEHHOTO TOKA B LIEMU U3 MOCIIEI0BATEIHbHO COCIMHEHHBIX KOHIEHCATOPA,
KaTyIIKU B PE3UCTOpa
MEXAHWYECKUE N 3JIEKTPOMAT'HUTHBIE BOJIHBI
591 MexaHnnueckue BOJHBI, YCIoOBUS pacnpoctpaHeHus. Ilepuon. CkopocTb
B pacrpoCcTpaHeHMs U JAJIMHA BOJHBL. [lonepedynbie ¥ mpo10JibHbIE BOJHBI
5.2.2 WnTtepdepennus u nudpakuns MEXaHn4eCKUX BOJIH
523 3Byk. CkopocTb 3ByKa. I pomkocTh 3Byka. Beicota Tona. TemOp 3Byka
5.2 DJIEeKTPOMAarHUTHBIC BOJIHBL. YCIIOBHS M3JIyUEHHUS DJIEKTPOMArHUTHBIX BOJH.
5.24 B3aumnas opuenrtanusi BekTopoB E, B u v B 3eKTpoMarHuTHOW BOJHE B
BaKyyMe
595 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPakKeHUE, MPEOMIICHHE, TIOJSIpU3aIys,
mudpakuus, uatepdeperius. CKopocThb 3JEKTPOMArHUTHBIX BOJIH
596 [IIkana 37€KTPOMarHUTHBIX BOJH. [IprMeHEHHE SIeKTPOMArHUTHBIX BOJH B

TEXHUKE U OBITY




HpI/IHI_II/IHBI pagruoCBA3N U TCICBUACHUA. Paﬂnonoxaum{. :‘)HGKTpOMaFHI/ITHOC

> 3arpsi3HEHUE OKPYKaroLIEH Cpeibl
TexHuueckue yCcTpocTBa: MY3bIKAJIbHbIE HHCTPYMEHTHI, YJIbTPa3BYyKOBas
5.2.8 JUArHOCTHKAa B TEXHUKE M MEIULMHE, pajgap, paJuolNpUEMHHK, TEIEBU30D,
anTeHHa, tenedon, CBU-neun
OIITUKA
5.3.1 [IpsimonuHeitHOE pacipoCcTpaHEeHHE CBETa B OJTHOPOAHOM cpene. JIyd cBera
532 OtpaxkeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. l[locTpoeHue u300paykeHHU B
o IUIOCKOM 3€pKajie
533 [Ipenommenne cBera. 3akOHBI TPETOMIICHHS CBeTa. AOCOJIOTHBINM TOKa3aTelb
o IIPEJIOMJICHUS
534 [TonmHoe BHyTpeHHee oTpakeHue. [IpenenbHbId Yroy IMOJHOIO BHYTPEHHEIrO
o OTpaKeHHs
5.3 5.35 Hucnepcus cBeta. CnoxxkHbli cocTaB 6enmoro cera. L[er
Cobupatoiue 1 paccenBaromye J1MH3bl. ToHKas TuH3a. @OKYCHOE paccTOsTHUE
536 Y ONTHYECKas CHJIa TOHKOM JInH3BI. [locTpoeHne n300pakeHuii B COOMPArOIInX
o M pacceuBaroluX JHH3aX. PopMysa TOHKOW JIMH3BL. YBEJIWYEHHE, JaBAEMOE
JIMH30M1
5.3.7 ITpenensl IPUMEHUMOCTH F€OMETPUYECKON ONITUKH
Wntepdepenus cBera. KorepeHTHble HCTOUHUKH. YCIOBHS HaOIIOJICHUS
5.3.8 MakCHMyMOB W MHUHUMYMOB B HHTE€PQEPEHLHOHHOW KapTHHE OT JABYX

CI/IH(l)aSHI)IX KOI'CpCHTHBIX HCTOYHUKOB




Hudpaxus ceera. Judpakunonnas pemeérka. Y cioBue HaOII0ASHUS TTIaBHBIX

5.3.9 MaKCHMYMOB TP MaJIeHUH MOHOXPOMATHYECKOTO CBeTa Ha AU(PPAKIMOHHYIO
pEHIETKY
5.3.10 ITonsspu3zanus ceeta
TexHUYECKUE YyCTPOUCTBA: OUKH, JIyNa, poToanmnapar, IpoeKIHOHHBIN anmnapar,
53.11 MHUKPOCKOII, TEJECKON, BOJIOKOHHAS OMNTHKA, AW(pakiMOHHAs peméTKa,
TIOJIIPOU T
5312 [TpakTudeckue padoTel. MI3mepenue nokazarens npenomiieHus. MccienoBanme
o CBOMCTB M300pakeHuii B muH3ax. Habmonenue qucepcyy cBeTa
BJIEMEHTHI CITIELTUAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
['paHuibl TPUMEHMMOCTH KiIaccuueckoil MexaHuku. Iloctynatel Teopuu
6.1 OTHOCHUTEJIbHOCTU: WHBAapUAaHTHOCTb MOJYNS CKOPOCTH CBETa B BaKyyMe,
HPUHIUI OTHOCUTEIBHOCTH DUHINTEHA
6 6.2 OTHOCUTENHPHOCTh OJJHOBPEMEHHOCTH. 3aMeUICHHe BPEMEHU M COKpallleHHUe
' JUTAHBI
6.3 DHeprust 1 UMITYJIbC CBOOOTHOM YaCTHIIbI
6.4 CBs3b MacCHI ¢ DHEPTUEH M UMITYJIbCOM CBOOOTHOM YaCTHIIBI. DHEPTUS TTOKOS
' CBOOGOTHOM YaCTHITBI
7 KBAHTOBAS ®U3UNKA
SJIEMEHTbBI KBAHTOBOM OIITUKU
711 ®otonsl. Dopmyna [Tnanka cBsA3u 3HEpruu HOTOHA C €r0 YACTOTOU. DHEprus u
7.1 o UMITyIIbC (POTOHA
712 OtkpeiTue u uccnenoBanue Gororpdexra. Onbiter A.I'. CtoneroBa. 3aKOHBI

dboTtoarddexra




7.1.3

VYpasuenue Diinmreirina ais potoddpdekra. «KpacHas rpanuna» horodddexra

7.1.4 Jasnenue cBera. OnwiTe! [1.H. JIeObenera
7.15 XUMHAYECKOE IEUCTBUE CBETA
716 Texuuueckue ycrpoiictBa: (oTtosneMmeHT, (GoToAaTYMK, CONHEYHAs OaTapes,
o CBETO/IHOJ
CTPOEHUE ATOMA
791 Monens aroma Tomcona. OnbiThl Pe3epdopaa o uccinegoBaHuIO CTPOCHUS
B atoma. [lnanerapHas Mozienb aroma
[Tocrynatel bopa. M3nyuenue u noriomienrne (OTOHOB MPH MEPEXOJIe aTOMa C
71.2.2 OJIHOTO YPOBHS SHEPTUU Ha Jpyroi. Bunel cnektpoB. CiekTp ypoBHEN SHEpruu
aToMa BOAOpOAa
7.2 793 BonHoBele cBoiicTBa yactuu. Bonnel ne bpoiinsa. KopnyckynsapHo-BoaHOBOI
B nyanusMm. Judpaxiys 27eKTpOHOB Ha KpHCTalIax
794 CrioHTaHHOE W BBIHYKICHHOE H3JIyueHHE. YCTPOWCTBO M TPUHIMIT PaOOTHI
o nazepa
795 TexHuueckue YCTpOMCTBA: CHEKTpaJbHBIA aHalu3 (CIEKTPOCKOI), Jiasep,
B KBAaHTOBBIII KOMIIBIOTEP
7.2.6 [TpakTueckue padbotsl. Habmonenne nuHenvyaToro cnekTpa
ATOMHOE A/1PO
7.3.1 MeTtop1 HaOJIIOIEHUS M PETHCTPAIH 3JIEMEHTAPHBIX YaCTHI]
7.3 OtkpeiTHe paanoakTuBHOCTU. OnbITHl Pesepdopnaa nmo omnpeneneHuo cocraBa
7.3.2 paauoakTUBHOrO u3iMydeHus. CoiictBa anbga-, Oera-, TaMMa-U3ITy4eHHUS.

Bausaue PaaAOAKTUBHOCTU HA JKUBBIC OPraHU3MbI




OTkpbITHE TPOTOHA W HeWTpoHa. HykionHnas moxenb siapa ['eitzenOepra —

733 NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M3oTomsl

734 Anbda-pacnian. DIEKTPOHHBIH ¥ TO3WTPOHHBIM Oeta-pacman. [amma-
o u3JIydeHue. 3aKOH paJMoaKTHBHOIO pacnajia

7.35 DHeprus CBSA3HM HYKJIOHOB B siape. Snepubie cuibl. JledekT macco sapa

7.3.6 SnepHble peakiuu. [lenenue u cCUHTE3 siiep

737 Snepusiii peaktop. TepmosimepHbiii cuHTe3. [IpoOiemMbl W TEPCIEKTHUBBI
o SJIEPHOM SHEPreTUKU. DKOJIOTMUECKUE aCIIEKThI SIAEPHOU SHEPTeTUKU

738 OnemeHTapHble  yacTulbl. OTkpeiTHe 103UTpoHA. DyHAaMEHTalIbHBIE
o B3aUMO/ICHCTBUS

739 TexHuYecKkrne yCTpOWCTBA: ITO3UMETp, Kamepa BHIbCOHa, SIAEPHBIN peakTop,
o aTtomHas 6omb6a

2310 [Tpaktuyeckue paboTsl. MccnenoBaHue TpekoB YacTHIl (1O TOTOBBIM
B dororpadusim)

OJIEMEHTBI ACTPOOU3NKU
8.1 Bun 3Bé3gnoro neba. CozBe3nusi, spkue 3BE3MBI, IMIAHETHl, UX BUAMMOE
' JIBUKEHUE
8.2 Conneynas cucrtema. [lmanersl 3emMHON Tpynnel. [lmaHeTeI-TUTaHTBI U KX
' CIYTHHUKH, KapJIMKOBbIE TJIaHEeThl. Masibie Tena COJIHEUHOM CUCTEMBI

8.3 Counnne, potocdepa u atmocepa. CoaHeyHast aKTUBHOCTD
8.4 Hctounuk sHeprun ConHua U 3BE3]1
8.5 3BE31bI, MX OCHOBHBIE XapaKTEPUCTHKHM: Macca, CBETUMOCTb, DPaIUYC,

TeMIeparypa, HMX B3aUMOCBS3b. JlarpamMma «CHEKTpalbHBIM Kiacc —




CBCTHUMOCTDB. 3Bé3,I[BI TJIaBHOU IIOCJICA0BATCIIBHOCTH. 3aBHCUMOCTh «Macca —
CBETUMOCTb» JJIs1 3BE3]] IJIaBHOU TIOCJICA0BATCIIbHOCTH

Buyrpennee crpoenue 38€31. COBpeMEHHBIE MPEACTABICHHUS O POUCXOKICHUH U

8.0 sBosroK CoJHIIA ¥ 3BE3/. DTarbl )KU3HU 3BE3]T
Mneunslii ITyte — Hama [Mamaktuka. CnupanbHas cTpykTypa l'anakTukw,

8.7 pacupeneneHue 3B€31, raza u nbuid. [lonoxenue u npmxenue CoaHua B
[Nanaktuke. [Tnockas u chepuueckas noacuctemsl ['anakTuku

8.8 Tunel ranaktuk. PaguorasakTuky 1 kBaszapsl. YEpHBIE ABIPHI B sIpax rajlakTUK
Bcenennas. Pacmupenune Beenennoit. 3akon Xa66na. Pa3Oeranue ramakTuk.

8.9 Bospact u pagnyc Beenennon, teopust bonbsmoro B3psiBa. Mojens «ropsyen
Bcenennoi». PenukroBoe usiyyenue

8.10 MacmrabHast  cTtpyktypa Bceenennoil. Meraranaktuka. Hepeménnbie

Hp06J'IeMBI ACTPOHOMUU




YUYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA

» ®usuka, 10 kmace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. non
penakmueit [TapdpentreBoit H.A., AkiinonepHoe obiiectBo «M31aTeancTBO
«IIpocBenienue»

» dusuka, 11 kmace/ Msikumes I'.J1., byxosues b.b., Yapyrun B.M. niox
penakmueit [TapdpentreBoit H.A., AkiinonepHoe obiiecTBo «M31aTeabcTBO

«HpOCBGIHeHI/IC»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

» ®uzuka, 10 knace/ Msikumes I'.41., Byxosues b.b., Corckuit H.H. non
penakimueit [lapdpentreBoit H.A., AkuinonepHoe o6miecTBo «M31aTenbCcTBO
«IIpocsemenne»

» Gusuka, 11 knace/ Msikumes I'.J1., ByxoBues b.b., Yapyrun B.M. nox
penakuueii [TapdentoeBoit H.A., AkunonepHoe o61mecTBo «M31arenscTBO

«ITpocsenieHue»

IIporpamma mnpunsita pemenuem Ilegarornueckoro cosera Kagerckoro

o>KapHO-CIacaTeIbHOT0 KopItyca, mpoTokod oT 11.06.2025 Ne6



