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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢usuke 06a30BOro YpOBHSI Ha YpOBHE CPEIHETO OOIIETro
oOpa3oBaHus pa3pab0TaHa Ha OCHOBE MOJOXXEHHM W TpeOOBaHUM K pe3yJibTaTaM
OCBOEHHMSI OCHOBHOM 00pa3oBaTeIbHON MporpaMMmsl, npeacrtaBieHHbIX B PI'OC
COO, a Takxke ¢ yuéroMm (henepanbHOW paboyell TPOrpaMMbl BOCIUTAHUSA U
KOHIICTIIIUM TIpernojiaBanus yuyeOHoro mpeamera «Pusmka» B 00pa3oBaTeIbHBIX
OpraHU3aUAX Poccuiickoi Oenepauny, peanu3yrommx OCHOBHEIE
o0pa3oBarenbHbIE MPOrPaMMBbI.

Copepxanne mporpamMmbl 1Mo (U3MKE HAMpaBlIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-11 xmaccoB mipu
oOydeHun ux ¢usrke Ha 0a30BOM YPOBHE HAa OCHOBE CUCTEMHO-AESITEIIBHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT Tpeboanusm DI'OC COO
MJIAHUPYEMBbIM JIMYHOCTHBIM, TPEAMETHBIM M METalpPeIMETHBIM pe3ysibTaTaM
0o0Oy4eHMs, a TaKXe€ YYUTBHIBAET HEOOXOAMMOCTb pPEAIU3ALUU MEXKIIPEIMETHBIX
CBs3ell (UBMKKM C €CTeCTBEHHO-HAyYHBIMU YYE€OHBIMU TpenMeramu. B Hel
OTIPENIEISIOTCA OCHOBHBIC 1€MW M3Yy4YeHUs! (DM3MKUA HAa YPOBHE CPEAHEro OOIIETro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3yJbTaThl OCBOEHUS Kypca (U3UKHU: JIMYHOCTHBIE,
MeTaIpeIMETHEIE, TpeaMeTHbIC (Ha 0a30BOM YpPOBHE).

[Iporpamma o Gpu3uKe BKIIOYACT:

e IJJAHUPYEMBIE PE3YJIBTATHl OCBOCHHS Kypca (PU3UKU Ha 6a30BOM YpPOBHE, B

TOM YHCIIE TPEIMETHBIE PE3YJIbTATHI 10 F0JIaM 00yUYeHUS;

e cojepkaHue ydyeOHOTro npeamera « Pu3nkay 1no rogam oOy4eHusl.

duznka Kak Hayka O HamOojee OOIUX 3aKOHAaX MPHUPOMABI, BBICTYIMas B
KauyecTBe y4eOHOTO MpeaIMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIaJ B CUCTEMY
3HaHUi 00 okpysxarorieM Mupe. [IkonpHbIN Kypc UMK — CUCTEMOOOPa3YIOIINiA
JUISI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJbKY (pU3nUYecKre 3aKOHbBI
JexaT B OCHOBE IIPOIIECCOB U SIBJICHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢usmueckoit reorpadueir u actpoHoMmmen. Mcmonap30BaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  OMpeAeNseT XapakTep ¢ pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKH, TPaHCIOPTa, OCBOCHHUS
KOCMOCa, TMOJIy4YeHHUs HOBBIX MAaTE€pHaIOB C 3a/JIaHHBIMU CBOMCTBAMHU M APYTHX.
N3yuenne ¢Gu3MKM BHOCUT OCHOBHOW BKJIAaJ B (POPMHUPOBAHUE ECTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydYaroImmuxcs, B (HOPMUPOBAHHE YMEHUU MPUMEHSTH
HAYYHBIN METO]I TO3HAHUS TPY BHITIOJIHEHUH UMH YYEOHBIX HCCIICIOBAaHUH.

B ocHoBy kypca ¢Gusuku Uisi YpOBHSL CpelHEro ooOIiero oOpa3zoBaHUs
MOJIOKEH PA HUJeH, KOTOphle MOXXHO paccMaTpuBaTh KakK MPUHIUIIBI €ro
OCTPOEHUSL.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISETCA JIOTMYECKH
3aBepUIEHHBIM, OH COACPKHUT MaTepHal U3 BCEX pa3/ieloB (DM3HMKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOMN (U3HKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeH MaTepwan Kypca (Qu3MKu
o0beqMHEH BOKpPYr ¢u3nueckux Teopuil. Benymmm B Kypce sBIsieTcs
(dbopMHpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHH, BEIIECTBE U
noJIe.

Hoesa ecymanumapuzayuu. EE peanuzanus MpeanoyiaraeT HCIOIb30BAHKE
T'YMAaHUTAPHOTO TOTEHIMaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
¢u3nku ¢ pa3BuTMEM OOIIECTBAa, a TakXke C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU ITPOOIeMaMu.

Hoess npuxnaownoii  nanpasiennocmu. Kypc du3ukum  mpeamoliaraet
3HAKOMCTBO C IIMPOKUM KPYTrOM TEXHMYECKHUX U TEXHOJIOTMYECKHX MPHIOKEHUM
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanusyercss TMOCPEACTBOM BBEIACHUS DIIEMEHTOB
collepKaHMsl, TMOCBSIIEHHBIX SKOJOTMYECKHM MpoOjJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXKe OOCYKICHUS
po0JieM palliOHATBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMUYECKON 0€30MacHOCTH.

CrepKHEBBIMU 3JIeMEHTaMU Kypca (PU3MKM Ha ypOBHE CpEIHEro OOIIero
o0pa3oBaHUs SBISIFOTCS (Qu3uueckue Teopuu ((HGopMUpOBaHHE MPEACTABICHUN O
CTPYKType NOoCTpoeHus: (u3nuecKkoil Teopuu, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
NPUHLUIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MOPHUPOAE, TpPaHULAX
NPUMEHUMOCTH TEOpHH, JJIsI ONUCAaHWS ECTECTBEHHO-HAYUYHBIX SIBICHUN U
IPOIIECCOB).

CHCTEMHO-AEATENbHOCTHBI NOAXO0 B Kypce (PU3UKU PEaM3yeTCsl MPEkKIe
BCEro 3a CY€T OpPraHM3alliU 3KCIEPUMEHTAIBHON JEesTeNTbHOCTH O0Yy4YaroUIuXCs.
st Ga3oBoro ypoBHSI Kypca (U3MKM — OTO HCIOJIb30BAHUE CHCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M JIa0OpAaTOPHBIX padoT,
KOTOpBIE B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHCOK YYCHUYECKHUX
NpaKkTUYECKUX paboT. BeijeneHue B yka3aHHOM IepeyHe J1abopaTOpHBIX padoT,
NPOBOJAMMBIX JUISI KOHTPOJE W OLIEHKH, OCYIIECTBISETCA y4YaCTHUKaAMU
0o0pa3oBaTeNBbHOTO Tpollecca HCXOAsl M3 OCOOCHHOCTEH IUIaHUPOBAaHUS U
ocHalleHuss kabuHera @u3uku. Ilpu »>TOM obOecrieunBaeTCsi  OBJAJICHUE
0o0yYaronMMucss yMEHUSIMA MPOBOJUTH KOCBEHHBIE W3MEPEHMs, HCCIECIOBAaHUS
3aBHUCHUMOCTEH (U3NYECKUX BEJIWYMH M TOCTAHOBKY OIBITOB IO MPOBEpKE
MPEAJIOKEHHBIX THIIOTES.

bonpmioe BHUMaHUE YIENSAETCS PEMIEHUIO PACUYETHBIX M KauyeCTBEHHBIX
3anay. Ilpu 3ToM Uit pacyE€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCA 3a/layd C SBHO
3alaHHON (PU3NYECKON MOJEIIBIO, TIO3BOJISIFOLIUE TPUMEHSATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeia Kypca, TaK W WHTETpUpys 3HAHUS U3
pasHbIX pa3nenoB. [[1s KauyecTBEHHBIX 3a/ad MIPHOPUTETOM SIBIISIFOTCS 3a/laHUS HA
00BsCHEHHE TPOTEeKaHUsl (U3MYECKUX SBJICHUA W TPOILECCOB B OKpPYXKaIOIIEH
KU3HM, TpeOyronme BbhIOOpa (U3UYECKON MOJENHU Ui CUTyallud MPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusimu PI'OC COO K MarepuanbHO-
TEXHUYECKOMY OOCCIEUYCHHIO YydeOHOTO Tpoiecca 0a3oBBI yPOBEHb Kypca
(Gbu3HKK HA YPOBHE CpeHEro 00111ero o0pa3oBaHus IOJDKEH U3yYaThCs B YCIOBHUSAX
IpeIMETHOr0 KaOuHeTa (U3MKK WM B YCIOBHUSX HMHTETPUPOBAHHOIO KaOWHETa
NpeAMETOB €CTECTBEHHO-HAYYHOIo IMKJa. B kaOuHere (DU3UMKU JOJDKHO OBITH
HEeoOXxoauMoe J1abopaTopHOoe O0OOpyJOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3NKE YUCHHYECKHX MPAKTHUUECKUX PadO0T U JIEMOHCTPAIIIOHHOE
obopyoBaHueE.

JlemoHcTpaninonHoe oOopyaoBaHue (opmupyercs B COOTBETCTBHUU C
OPUHITUIIOM MUHUMAJIBHOW JOCTAaTOYHOCTH M OOECMEYMBAET ITOCTAHOBKY
NEPEUNCICHHBIX B MporpaMMe 10 (U3UKE KITIOYEBBIX JACMOHCTpAIUNA s
UCCJICIOBAHUS]  WM3Y4YaeMbIX  SIBIEHUW MW  MPOIECCOB, OMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHU.

JlaGopatopHoe 00OpyIOBaHHE [JIi YYCHHUYECKUX MPAKTHUYECKUX padoT
dbopMupyeTCcs B BUAE TEMAaTHYECKUX KOMIUICKTOB M OOECIIEUMBACTCS B pacyeTe
OTHOTO KOMIUIEKTa Ha JABYyX oOydJaromuxcs. TeMaThudecKne KOMIUICKTHI
Ja00paTOpHOTO OOOPY/IOBAHUS JOKHBI OBITh TOCTPOSHBI HAa KOMIUICKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U HUMPOBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
WU3MEPHUTEIBHBIX CUCTEM B BHJIC ITM(DPOBBIX JabOpaTOpHid.

OCHOBHBIMU LEJISIMU U3y4€HHS (PU3UKHU B 001IEM 00pa30BAHUHU SIBIISIFOTCS:

e (opmupoBaHue wuHTEpeca M CTpEeMJICHUS OOYYAIOMIMXCA K HAyYHOMY
U3YYEHUIO TMPUPOJBI, PA3BUTHE HMX HMHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE TO3HAHUS U (OPMUPOBAHUE
WCCJIEIOBATEIHLCKOTO OTHOMICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBanue yMeHUH OOBSCHATH SBICHHS C HCIOJb30BaHUEM
bu3HYeCKNX 3HAHUH ¥ HAYYHBIX JJOKA3aTEIbCTB;

e (opmupoBaHue TpeACTaBICHUNA O pONHM (PU3UKHU IS PA3BUTHS JAPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHue 3TUX Iielield 0OecreunBaeTcsl pelIeHueM CISAYIOIMMX 3a/ad B

npoiiecce u3yueHus Kypca GU3uKi Ha YPOBHE CpeTHEro o0IIero oopa3oBaHus:



e TmpuoOpeTeHue CUCTEMBbl  3HAHUU 00 o01ux bu3nIecKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHUSX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PU3UKY, DJIEKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPO(PU3UKH;

e (QopmMupoBaHMEe yMEHHUH TPUMEHATH TCOPETUUCCKUE 3HAHMS IS
0OBsCHCHHUsS] (PU3NYECKUX SBICHUW B TIPUPOAE € IS TPHHITHSI
MMPAKTUYECKUX PELICHUH B MIOBCEIHEBHOMW KU3HH;

e OCBOCHHE CIIOCOOOB peIICHUS pPa3jIUYHbIX 3a7ad C SBHO 3aJlaHHOMN
dbu3nyueckoil MOJENbIO, 3a/ay, TMOJPa3yMEBAIOIIUX CAMOCTOSITEIHHOE
co3gaHue pU3NUEeCKOW MOJIENH, aIEKBAaTHOW YCIOBHSIM 3a1a4H;

e TOHUMaHWE (U3UYECKUX OCHOB WM TIPUHITUIIOB JEUCTBHS TEXHUYCCKUX
YCTPONCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIHMSHUS Ha OKPYKAIOITYIO
cpeny;

e OBJAJCHHE METOJAaMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M IMPOBEACHUS
(bU3HYEeCKUX SKCIIEPUMEHTOB, aHAIW3a W HHTEPIIPETAIMU HWHPOPMAIIHH,
ONpeaeIeHHs JOCTOBEPHOCTH MOIYYEHHOTO pe3yJIbTara,;

e CO3JIaHUE YCIIOBHM JUISl PA3BUTUS YMEHUW IMPOEKTHO-UCCIIEA0BATENBCKOM,
TBOPUYECKOU NIEATETLHOCTH.

Ha wusydenue ¢usuku (0a30BbI ypOBCHb) Ha YPOBHE CPEIHETO OOIIEro
obpaszoBanus orBouTcs 136 yacos: B 10 kinacce — 68 yacoB (2 yaca B Heneso), B
11 xnacce — 68 yacoB (2 yaca B HeZIEIIO).

[Ipenymaraempiii B mporpamMme 1o ¢GU3NKE TEpeueHb JTa0OpaTOPHBIX U
MPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JEIaeT BbIOOP
IPOBEICHUS JTA0OPATOPHBIX PabOT M OIBITOB € YYETOM HMHAWBUAYATbHBIX
0COOEHHOCTEN 00yUYaroIIMNXCS.



COILEPKAHUE OBYUYEHUASA
10 KJTACC

Pasznen 1. ®u3nka u MeToAbl HAYYHOI'0 NO3HAHMSA

®dusnka — Hayka o npupone. HaydHble METOABI MO3HAHHS OKPYIKAIOIIETO
mupa. Ponp JKcnmepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUSA IIPUPOIBI.
DKCHEpUMEHT B (PU3HKE.

MopenupoBanue (pU3MYECKUX ABJICHHA U TpolueccoB. HayuHble TrUNoOTE3blI.
dusnyueckre 3aKOHbI U TEOpPHUH. ['paHUIIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponp u mecro ¢usuku B (GOpMHUPOBAHMU COBPEMEHHOM HAyYHOW KapTHHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Llemoncmpayuu

AnanoroBele U 1IUGPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIbIOTEPHBIE
JATYHKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKeHHE. OTHOCUTEIBPHOCTh MEXaHMYECKOT'O JIBMKCHUS.
Cucrema orcuéra. Tpaekropus.

[Tepememenue, CKOpocTh (CpelmHss CKOPOCTh, MIHOBEHHAsh CKOpPOCTH) H
YCKOpPEHHUE MaTepuaJbHOW TOUKH, UX MNPOEKIMHU HAa OCH CUCTEMbl KOOPJIUHAT.
CroxeHue nepeMenieHnui U CI0KeHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJMHEHHOe nBuxkeHue. [paduku
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOpPEHHUs, IyTHU U TEepeMelIeHUs
MaTepuagIbHON TOYKU OT BPEMEHH.

CBobOosHOE TajieHne. Y CKOpeHHe CBOOOTHOTO TaACHUS.

KpuBonuuennoe  aBwkeHwe. [IBM)KEHHWE  MATEpPUAIIBHOW  TOYKH IO
OKPYHOCTH C IMOCTOSIHHOM MO MOJYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JTUHEHAS
ckopocTh. [lepuoa u yactora obpaiienus. [{eHTpocTpeMuTEnbHOE YCKOPEHUE.

TexHuyeckre yCTpPOICTBA W MPAKTUYECKOE MPUMEHEHUE. CIUIOMETD,
JIBMOKEHUE CHAPSJIOB, IIEMTHbIC U PEMEHHBIC TIEpEayHu.

Jlemoncmpayuu

Mogens cucteMbl OTCYETA, WILTIOCTpAIUs KUHEMATHUYECKUX XapaKTEPUCTUK
JIBYDKCHHUS.

[IpeobpazoBaHye NBUKEHUN C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyX€E U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenne nBmwxkeHUs Tena, OpOIICHHOTO IOJ yIJIOM K TOPU30HTY M
TOPU30HTATBHO.



N3mepenue yckopeHusi CBOOOIHOTO MaJeHUs.

Hanpagnenue ckopocTu pu ABH>KEHUH IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenne HEPAaBHOMEPHOTO ABUIKECHHS C LIEJIbIO OMPEIEIECHUS] MTHOBEHHOMN
CKOpPOCTH.

HccnegoBanue COOTHOLICHUSI MEXAY IYyTAMHU, MPOWIECHHBIMHA TEIOM 3a
MOCJICIOBATENBHBIE PABHBIE MPOMEXKYTKHM BPEMEHUM NIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYAIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydenne nBUKEHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yueHnne nBuXeHUS Tella, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. lunamuxa

[IpuHuun  otHOocurenbHOCTH  [anmunes. llepBwii  3akoH  Hprotona.
HNuepuunanbHpie CUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunuun cynepno3uiuu cuil. Bropoi 3akon HeroToHa
IUI MaTepuaabHOU ToUku. Tperuit 3akoH HeroTOHA 111 MaTepuanbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tsokectu. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunbtl Tpenust (mokost, ckoiabkeHusi, kauenus). Cuna tperus. Cyxoe
Tpenue. Cuiia TpeHUsl CKOJIbXKEHUs U cuiia TpeHus nokosi. Koadduiment tpenus.
Cuna conpoTUBIICHUS NPH ABUKECHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTymarenbHOE U BpalaTeabHOE IBIKEHHE a0CONIOTHO TBEPOTO Tea.

MoOMEHT CHJIBI OTHOCHUTENIBHO OcCH BpameHus. [lnedo cumbl. VYcioBus
paBHOBECHS TBEPAOIO TEIA.

TexHuueckne yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHUE: TMOJUINITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHHE UHEPLIUU.

CpaBHeHUE Macc B3aUMOAECHCTBYIOIIMNX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cuu.

CroxeHue Cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedhopMaliiu.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U TIAJICHUH.

CpaBHEeHUE CHII TPEHUS MMOKOS, KAUYEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBECHUS TBEPAOTO Teia. Buibl paBHOBECHS.

Vyenuueckuii sxcnepumenm, 1ab6opamopusie padbonvl

N3yuenune aBuxeHus: Opycka 1o HakKJIOHHOM IJTIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YOPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U
pe3uHOBOM 00pa3siie, OT UX AepopMaIiu.

HUccnenoBanue ycinoBHil paBHOBECUS TBEPAOTO TeENAa, HMEIOLIETO OCh
BpaLlCHUS.

Tema 3. 3axoust coxpanenus 6 mexaHuke

Nmnynee matepualibHOM Toukw (Tena), CHUCTEMBl MaTEPHAJIbHBIX TOYCK.
NmMmnynbe cuiibl 1 U3MEHEHUE HUMITyJIbca Tela. 3aKOH COXPaHEHUs HMIYJIbCa.
PeaktuBHOE NBUXKEHUE.

PabGora criibl. MOIIIHOCTE CHTEL.

Kunetnyeckass sHeprusi MarepuaqibHOW TOYKH. TeopeMa 00 HU3MEHEHUU
KMHETUYECKOU DJHEPTUU.

[TorenunanbHas SHEPrUsl. [ToTeHunanbHas SHEPTUs yIpyro
nedhopMupoBaHHON  mpykuHbl.  [loTeHnmanpHass dSHepruss Teina  BOJIU3HU
MOBEPXHOCTH 3€MJIH.

[loTeHIManbHble WM HENOTCHUUAIbHBIE  CHUJIBI. CBsi3b  paboOTHI
HETMIOTCHUHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPTHUU CHUCTEMBI TEI.
3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTHH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4yeckre yCTpOMCTBA M NPAKTHUYECKOE NMPUMEHEHUE.: BOJOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE IBUXEHUE.

[lepexon NOTeHIMATLHON YHEPTUU B KHHETHUECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padbonul

N3ydenune abCONIOTHO HEYNPYroro yjapa C MOMOIIbI JIBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThl CUIIBI C U3MEHEHUEM MEXAHMYECKOW HHEPruu
TeJla Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pa3nen 3. MousiekyJsipHasi pu3nKa U TEPMOJIMHAMHUKA

Tema 1. Ocrogvl MoNEKYAAPHO-KUHEMUYECKOU Meopun

OCHOBHBIE TIOJI0KEHUSI MOJICKYJISIPHO-KMHETUYECKOM T€OPUU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBmxenue. uddysus. Xapakrep IBHXKEHHS U
B3aMMOJICVCTBUS YaCTHI[ BenlecTBa. MOJEIn CTPOEHUSI Ta30B, >XUIKOCTEH U
TBEPJIBIX TET U OOBSICHEHWE CBOMCTB BEIIECTBA Ha OCHOBE ATUX Mojelei. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temmneparyp
Llenbcus.



Mopnens  wupeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHYECKOW TEOPHH HACAIbHOTO raza. AOCONIOTHAas TeMIiepaTypa Kak Mepa
CpeHEW KWHETHYECKOM JSHEPIHM TEIUIOBOIO JBMXKEHHS dactul rasa. [llkama
temneparyp KensBuna. ['a30Bbie 3akOHBI. YpaBHeHUe MenaeneeBa—Kianeiipona.
3akoH [anprona. M3omponeccsl B HACaIbHOM Ta3e C MOCTOSIHHBIM KOJMYECTBOM
BellecTBa. ['paduueckoe mpeAcTaBICHUE M3OIMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckre yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE. TEPMOMETD,
OapoMerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHME BeEllecTBa, (oTorpapuu
MOJIEKYJI OPraHUYECKUX COCTMHEHUM.

OmnbiThl 10 1 PY3UN KUAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO ABUKEHUSI.

Mogens onsita IltepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJICCTBUSL.

Mogens, HIUTIOCTPUpPYIOIIas IPUPO1y AaBJIEHUS ra3a Ha CTEHKHU COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIUE YPABHEHHE COCTOSAHMS HWJEAaJbHOIO Trasa,
U30MPOIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

Onpenenenue Macchl BO3JyXa B KJIACCHOW KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00bEMa KOMHATBHI, 1aBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXIY TapaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ochosvl mepmoOuHamuKu

TepMoanHamuueckas cucrema. BHYTpeHHsISI 3HEpPruss TEPMOJMHAMHYECKOU
CUCTEMBI U criocoObl e€ u3MeHeHus. KonuuecTBo TeroTel U pabota. BHyTpeHHs s
SHEpPrusi  OJHOATOMHOTO  HJeallbHOro  Ta3a.  Buael  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAsl TEIIOEMKOCTh BEIIECTBA.
KonuuecTBo TEMIOTHI NpH TEIIONEpeaye.

[Tonsitue 006 aamabatHoM mporecce. llepBhIii 3aKOH TEPMOJAMHAMUKHU.
[IpuMeHeHre mepBOTO 3aKOHA TEPMOJMHAMMKHU K H3ompoiieccam. ['paduyeckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoauHaMuki. HeoOpaTuMOCTh MPOIIECCOB B IPUPO/IE.

TernoBble  mamuHbl.  [IpuHOUNBI ~ AEHCTBHUS ~ TEIUIOBBIX  MAIlWH.
[IpeoOpazoBanusi >HEpruM B TEIUIOBBIX MamuHaX. KoadduimeHnt mnomae3Horo
neiictBua TemoBoil mamuHbl. [ukn KapHo u ero kosdduumeHT mnoje3Horo
JNEeNUCTBUS. DKOJIOTHYECKHUE TPOOIEMBI TEMI0IHEPTETUKHU.



TexHuueckne yCTpOMCTBA W MPAKTUYECKOEC MPUMEHEHUE. JIBUTATEIIb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHAUI[UOHED.

Jlemoncmpayuu

WN3meHenue BHYTpEeHHEH HSHEPrud Tella MPU COBEPIICHUH PAaOOTHI: BBUIET
npoOku u3 OyTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3JyxXa, HarpeBaHue sdupa B
JaTyHHOU TPyOKe myTéM TpeHus (BUACOICMOHCTPALINS).

N3meHeHne BHyTpeHHEH 3Heprun (TeMIiepaTypsl) Tella IPH TeIUIonepeiave.

OnpIT MO aauabaTHOMy PpACHIMPCHHIO BO3ayxa (OMBIT C  BO3MYLIHBIM
OTHUBOM).

Monenu napoBoil TypOUHBI, IBUTATEIIsI BHYTPEHHETO CTOpaHus, pEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

H3mepenune yaenabHON TEIIIOEMKOCTH.

Tema 3. Aecpecammusie cocmosanus eeugecmea. Dazosvie nepexoovl

[TapooOpa3zoBanue u kKoHaeHcanus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEIIbHAA BIIAXKHOCTh BO31yxa. HacelmeHHbll map. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypPbl KUTICHUS OT JaBJICHHUS.

TBépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctayioB. Kuakue kpucrauibl. CoBpeMeHHblE Marepuaibl. [lnmaBienue u
KpUCTaJIIM3aIus. Y IeapHas TeruioTa miaBienus. Cyoaumanus.

YpaBHeHuUE TEMI0BOro OanaHca.

TexHuueckne YCTpPOWCTBA W IPAKTUYECKOE IPUMEHEHHE. TUTPOMETP U
MICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUU IMOJYUYEHUSI COBPEMEHHBIX MAaTEpPUaOB, B
TOM YHUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHIILICHHBIX TTAPOB.

Kunenune npu noHMKEHHOM JaBJICHUMU.

CniocoObl u3MepeHus BIaKHOCTH.

Habnronenue HarpeBaHus U MIaBJICHUS KPUCTALUIMUECKOTO BEIIECTRA.

JleMoHCTpaLus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenre OTHOCUTENBHOU BIAXKHOCTH BO3/1yXa.

Pa3znen 4. JaekTpoanHaMuka
Tema 1. Inekmpocmamuka
DneKkTpu3auus Tel. OJEKTpUYecKuil 3apsia. JlBa BuAa BIEKTPUUYECKUX
3apanoB. [IpOBOJHUKH, TUANEKTPUKUA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
AIEKTPUUECKOTro 3apsija.
B3anmoneiictBue 3apsanoB. 3akoH Kyiona. TouedHsli 3EKTpUYECKUI 3aps.
Onektpuyeckoe 1mosne. Hampsok€HHOCTh  anekTpudeckoro mnois.  [IpuHnummn



CYIIEPIO3ULINN JNEKTPUUECKUX MOoyieH. JIMHUM HanpssKEHHOCTU DJIEKTPUUYECKOTO
OJISL.

PaGora cunm  snekrpoctarmueckoro  moisa.  [lorenmuman.  Pa3sHocTh
NIOTCHIUANOB. [IpOBOAHUMKM M JUANEKTPUKU B DIEKTPOCTATUYECKOM IIOJIE.
Jlusnexktpryeckasi MPOHULAEMOCTb.

DnekTpoéMKOCTh. KonaeHncarop. DIeKTpOEMKOCTh IJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsHKEHHOr0 KOHAEHCATopa.

TexHuyeckre yYCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE. 3SIIEKTPOCKOII,
ANEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJICHCATOP, KOMMPOBAJIbHBIN allapar, CTPYUHBIN IIPUHTED.

Llemoncmpayuu

Y CTpONUCTBO U MPUHIHUII IEUCTBUS SJIEKTPOMETPA.

B3auMmopenicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDIEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIOMIAau
IJIACTHH, PACCTOSHUSA MEXAY HUMU U JUIIEKTPUYECKON IPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne 21eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii a1ekmpuueckuii mox. Toxu 6 paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
Hcrtounuku Toka. Cuia Toka. [IocTOSIHHBIN TOK.

Hanpsoxenue. 3akon OMa Ji71s yyacTKa LETIH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YJEIbHOE COINPOTHUBICHHE BELIECTBA.
[TocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNUE IIPOBOJHUKOB.

PaGota oanexktpuueckoro Toka. 3akoH JDxoyns—Jlennma. MomHoCTh
AIEKTPUYECKOr0 TOKA.

DNEeKTpOABMKYIIAsl CUja M BHYTPEHHEE CONPOTUBIIEHHWE WCTOYHHMKA TOKA.
3akoH OMa 151 TIOJTHO# (3aMKHYTO#) 3JIeKTpruecKoi renu. KopoTkoe 3aMbIKaHue.

DJIEKTpOHHAas  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAIIOB OT TEMITEpaTypbl. CBEPXIIPOBOIUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBoIHUKH. CobcTBeHHas 51 IIpUMECHAast IIPOBOAUMOCTH
noJynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [loxynpoBoaHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M pacIulaBax  AJIEKTPOJMUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUALINS. DIEKTPOIU3.



DIJIEKTpUUYECKU TOK B razax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
paspsa. Monnus. [Ina3zma.

TexHUYecKrue yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE. aMIIEPMETP,
BOJITMETP, pPEOCTaT, HCTOYHHKU TOKa, OJJEKTPOHArpeBaTelbHbIe MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIN U0,
TEPMUCTOPBI U POTOPEIUCTOPHI, MOTYNPOBOAHUKOBBIN 1HOJ, TalbBaHUKA.

Jlemoncmpayuu

N3MepeHune cuiibl TOKa U HAMPSHKEHUS.

3aBUCHUMOCTh COIIPOTUBIICHUS HWIMHAPUYECKUX IPOBOJHHUKOB OT JIJIMHBI,
IUTOLIAAM MOMEPEYHOr0 CEYEHHUs U MaTepHaia.

CmemanHOe COeTMHEHNE TPOBOJHUKOB.

[Ipssmoe wu3MepeHue SIEKTPOABMKYIIEH cuiibl. KopoTkoe 3amMblkaHue
raJIbBAaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTb COIPOTHUBJICHUSI METAJJIOB OT TEMITEPATYPHI.

[TpOoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoit paspsaa ¥ IpOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSISI NPOBOAUMOCTD TUO/A.

Vyenuueckuii sxcnepumenm, 1ab6opamopusie padbonul

N3ydeHune cMEmaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenne 35IeKTpOABMKYILEH CHIIBI UCTOYHHKA TOKA U €ro BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue aiekTpoimsa.

Me:xxnpeaMeTHbIe CBSI3H

N3yuenune xypca ¢usuku 6azoBoro ypoBHs B 10 kiacce ocyuiecTBisercs ¢
y4€TOM COJAEpPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
Ouosoruu, XuMuH, reorpaduy U TEXHOJIOTHH.

Mesicnpeomemnvle nouwsimusi, CBA3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJICHWE, HAay4HbIA (pakT, rumoTe3a, (puanyeckas BeIUYMHA, 3aKOH,
Teopusl, HaOMIOJEHUE, SIKCIEPUMEHT, MOJICTUPOBAHNE, MOJEIIb, U3MEPEHHUE.

Mamemamuka: pelmieHue CHUCTEMbl ypaBHEHWH, JuHEHHas (yHKIHS,
napabosna, runepOosa, ux rpaguKu ¥ CBOKWCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOECKLUH HA OCH KOOPJMHAT, CJI0)KEHUE BEKTOPOB.

buonocus: mexanndeckoe JBUKEHUE B KUBOU mpupoje, nuddysus, ocMoc,
TETIOOOMEH KUBBIX OPTaHU3MOB (BHIBI TEIUIONEpPEAayH, TEIIOBOE PaBHOBECHE),
IIEKTPUYECKUE SIBJIEHUS B KUBOU IPHUPOJIE.

Xumus: IUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHNUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, XKUIAKOCTEU U



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHYECKAS AUCCOLMALNS,
rajbBaHMKA.

l'eocpaghus’: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUE JBHKEHUN C HCIOJIb30BAaHUEM MEXAaHU3MOB,
y4€T TpEHHS B TEXHUKE, MOJAIIWIHUKH, HCIOJb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHHKE (pakera, BOIOMET W JpPYyrue), IBUTATENb BHYTPEHHETO
CropaHus, napoBas TypOuHa, OBITOBOM XOJNOAUIBHUK, KOHAULIMOHED, TEXHOJIOTUN
IIOJIyYEHHs] COBPEMEHHBIX MATEpHUAJIOB, B TOM YKCIIE HAHOMATEPUAIIOB, U
HAaHOTEXHOJOIMH, 3JIEKTPOCTATHYECKasl 3allUTa, 3a3€MJIEHHE 3JIEKTPOIPHUOOPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, ANEKTPOHArPEBATEIbHBIE puoOOPHI,
AIIEKTPOOCBETUTEbHBIE PUOOPHI, rajbBaHUKA.

11 KJIACC

Paznen 4. DiaekTpoauHAMMKA

Tema 3. Maznummnoe none. IneKmpoMacZHUMHAA UHOYKUUSA

[loctossHHBIE ~ MarHUTHL.  B3auMOAENCTBUE  IIOCTOSHHBIX  MAarHUTOB.
MaruutHoe mone. Bektop MarHuTHOM WHAYKIMH. [IpuHIMI Cynepnosuunu
MAarHUTHBIX MOJIEW. JIMHMM MarHUTHOM WHAYKIUU. KapTuHa NMHHUI MarHUTHOU
VHIYKIWH T10JI IIOCTOSSHHBIX MarHUTOB.

MarsautHOoe 1OJIE IIPOBOJHMKA € TOKOM. KapThHa JMHMI WHIYyKUWN
MAarHuTHOTO TOJI JUIMHHOTO IPSMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHMKA, KaTyHIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBre NpoOBOIHUKOB C
TOKOM.

Cuna Amriepa, €€ MOJyJIb U HaIllpaBJICHUE.

Cuita Jlopenua, €€ Moyib U HanpaBiieHUE. JIBUKEHHE 3apsSyKEHHOW YaCTUIIBI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuibl Jlopenia.

SIBeHne 3NEKTpOMArHUTHOM HMHAYKIuU. [IOTOK BEekTOpa MarHUTHOU
UHAYKIUU. OJEKTPOABIKYLIAs Cujla HWHAYKIUH. 3aKOH 3JEKTPOMArHUTHOU
uHaykuuu @apanes.

BuxpeBoe nanexkTpuueckoe mosie. OIEKTPOIABHMXKYINAs CUla HWHIYKIUU B
IIPOBOJHUKE, IBMXKYILEMCS TOCTYNATENBHO B OJHOPOAHOM MarHUTHOM ITOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTE.  SIBIIEHME CAMOMHIYKLIHH. OJIEKTPOABWKYINAs CHJIA
CaMOUHYKIIWH.

DHeprust MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckre yYCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE. IIOCTOSIHHBIE
MAarHuThbl, JJIEKTPOMArHUTHl, JJIEKTPOABUrATENb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTULl, UHIYKIIUOHHAs 1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJI0OHEHHE JIEKTPOHHOTO MTy4YKa MarHUTHBIM TTOJIEM.

JInHMYM MHIYKIMU MarHuTHOTO TOJIS.

BzaumopernicTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Ammepa.

JlevictBue cuibl JIopeHia Ha HOHBI AJIEKTPOJINTA.

SIBneHne 3eKTPOMArHuTHON UHIYKIUH.

[IpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOJBWKYIIEH CHUJIBI MHAYKIHUHU OT CKOPOCTH M3MEHEHUSA
MarHUTHOT'O ITOTOKa.

SIBiIeHME CAaMOMHYKIIUY.

Vuenuuecxuii sxcnepumenm, rabopamopvle pabomol

N3ydeHrne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

HccnenoBanne AEHCTBUA NOCTOSTHHOTO MarHUTa Ha paMKy ¢ TOKOM.

HccnenoBanue siBiIEHUS JIEKTPOMATHUTHOW HHAYKIIVH.

Pa3nen 5. Kos1e0anus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHbsle Koiedanus

KonebGarenbnas  cucrema. CBoOOAHBIE  MEXaHHYECKHE  KOJICOaHWUS.
I'apmonmnueckue kosebanms. Ilepmon, yactora, amruuTyaa u (asa KojeOaHHMA.
[IpyxuHHBI MasATHUK. MareMaTU4eCKUi MasATHUK. YPaBHEHUE TApMOHUYECKUX
kosjebanuii. [IpeBpaiienre HEPTUn MPU rapMOHUYECKUX KOJICOAHUSX.

Konebarenbubiii koHTYp. CBOOOAHBIE SJIEKTPOMArHUTHBIC KOJEOaHUS B
UJCAUTPHOM KOJICOATEIIbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHUYECKUMU U
AJIEKTPOMarHUTHeIMU KoJieOanusimu. @dopmyna TomcoHna. 3akoH coXpaHEHUs
SHEPTUU B UJICATHHOM KO0JIeOaTEIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxarolmux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKHE
koneOanus. Pezonanc. BeiHyK/IEHHbBIE 3JIEKTPOMAarHUTHBIEC KOJICOAHMUS.

Ilepemennbiii  Tok. CuUHyCOMAANbHBIM TEpPEMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIbI TOKA U
HaIPSKEHHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTpeOICHUE IEKTPUUECKON
SHEPruu. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
UCIIOJIb30BaHUs 3JIEKTPOIHEPTUH B TOBCEITHEBHOM KU3HH.

TexHu4yeckre yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE. JIICKTPUUYECKHIA
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, TMHUU AJIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KOJIEOATCIIBHON CHCTEMbI (MPYKUHHBIA WU
MaTeMaTHYCCKUN MasSTHUK).



Habnronenue 3aryxaromumx KojieOaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOAHMIA.

HaGnronenue pesonanca.

CBOOOHBIE NEKTPOMArHUTHbIE KOJIeOaHusl.

OcumutorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHHSI OT BPEMEHU) JIIst
ANIEKTPOMATrHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocienoBaTENbHOM COEIMHEHHHM PE3UCTOpa, KATYyLIKU
VMHIYKTUBHOCTH M KOHJEHCATOPA.

Mopaeinb TMHUY 3JIEKTPONEpPEIayn.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue 3aBUCMMOCTH NEPHOJA MaJbIX KOJIeOAaHUM Ipy3a HAa HUTU OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBanue IMEpEMEHHOIO TOKAa B IENM M3 MOCIEAOBATEIBHO
COCIMHEHHBIX KOH/ICHCATOPA, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbLE GOJIHbL

Mexannueckue BOJHBI, ycioBus pacnpoctpanenus. llepmon. Cxopocts
pacnpocTpaHeHuss M JIMHA BOJHBL [lomepedHble W MPOMOJNBHBIE BOJIHBI.
WNutepdepenius u audpaxiysa MEXaHUIECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkoCTh 3ByKka. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3YUYEHHUS HJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anekrpomarautHoi BoaHe. CBOMCTBa
3IIEKTPOMATHUTHBIX BOJIH: OTPaXCHUE, MPEIOMIICHHE, MoJspu3anus, Audpakuus,
uHTepheperuus. CKopocTh 31EKTPOMArHUTHBIX BOJIH.

[lkana 35eKTpOMarHUTHBIX BOJH. [IpuMeHeHHe 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUMIIBI paguOCBsA3H U TeNeBUAeHU. Paguonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPY KAIOIIEH Cpebl.

TexHuueckrue yCTpPOMCTBA M MNPAKTUYECKOE IPHUMEHEHHUE. MY3bIKAJIBHBIC
UHCTPYMEHTHI, YJIbTPAa3BYKOBAasl [IMarHOCTHKAa B TEXHHKE M MEAMIIMHE, pajap,
panuonpuEéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTpPaHEHUE MONEPEUHBIX U MPOAOIbHBIX BOJH.

KoneO:mromeecs T€10 Kak UCTOUYHUK 3BYKa.

HaGntonenue orpakeHus: U NpeaOMIICHUS] MEXaHUYECKHUX BOJIH.

Habnronenue nuateppepeHunn u 1udpakiimi MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaGntonenue cBsI3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOW U
4acTOTOM KoJieOaHUi.



HUccnegoBanne  CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH: OTpaKECHHUE,
npeIoMIIeHUE, oNsgpu3anus, Audpakuns, nHTepdepeHITus.

Tema 3. Onmuxka

I'eomerpuueckass ontuka. IIpsMonuHelHOE pacnpoCcTpaHEHUE CBETa B
OIHOPOIHOM cpene. JIyd cBera. TOUEUHBIM UCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue n300pakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN TTOKa3aTehb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. IIpenenpHbll yroia MNOJHOIO
BHYTPEHHETO OTPAKCHHUSI.

HMucnepcus cBera. ClioxHbIN cocTaB 6enoro ceera. L[Ber.

CobOuparormie ¥ pacceuBaroniue JnuH3bL. ToHKas JuH3a. DokycHoe
paccTosiHUE W ONTHYECKas cuia TOHKOW nuH3bL. [locTpoenue uzobOpaxeHUil B
coOMparoluX U paccerBalOIIUX JiMH3aX. DopMysia TOHKON JUH3BL. Y BEJIHUYEHUE,
JlaBaeMOe€ JINH30M.

[Ipenensl npUMEHUMOCTH FEOMETPUIECKON ONTHUKHU.

BonnoBass ontuka. WHTepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH.
VYcaoBuss HabmOEHUS MaKCUMYMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakuusa cBera. JudpakiuoHHas pemérka. YCIOBHE HaOIIOICHUS
[JIABHBIX ~MAaKCUMyMOB TIpU TAJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIUOHHYIO PEIIETKY.

[Tonsipuzarnus ceera.

TexHuyeckre yCTPOMCTBA M TMPAKTHUYECKOE TMPUMEHEHWE. OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHUKA, TU(PPAKIUOHHAS PEIIETKA, TOJISIPOU/I.

Jlemoncmpayuu

[IpssMonuHEHOE paclpOCTPaHEHUE, OTPAKEHUE M TMPEIIOMIICHUE CBETA.
OnTuyeckue NpuoOpHI.

[TomHO€ BHYTpEHHEE OTpakeHne. Mojenb CBETOBOAA.

HccnenoBanue CBOMCTB N300payKeHU B TUH3AX.

Mogenn MUKpOCKoMa, TeJIeCKOna.

Habmronenue nuarepdepeHnu cpera.

Habmronenue audpakiuu ceera.

HabGnronenue nucnepcuu cBera.

[Tonydenue cnekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomyyenue cnekTpa ¢ MOMOIIBIO TUGPAKIIMOHHON PEIIETKH.

HaGnronenue nosnsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopmuusie padbomul



N3mepenne nmokazaTens NpeaoOMICHHS CTEKIa.
HccnenoBanue cBOWCTB N300pakeHUI B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI cHIENUAIBLHOI TEOPUH OTHOCUTETbHOCTH
['panuibr MIPUMEHUMOCTH KJIAaCCHYECKOU MEXaHHUKH. [Toctynatsl
CIICIIMAJIbHOM TEOPUM OTHOCUTEIBHOCTH. HWHBApPUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEJIbHOCTH DUHIIITEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEJIJICHUE BPEMEHU U COKpPAICHUE
JUTAHEL.
DHEprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIBI.

CBsi3b MacChl C SHEPrUEl U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUs
IIOKOSI.

Pa3znen /. KBanToBasi pusuka

Tema 1. Dnemenmul K6AHM OGO ONMUKU

®oronsl. ®opmyna [lnanka cBs3u s3Heprun GOTOHA C €r0 YACTOTON. DHEprus
U UMITyJIbC (POTOHA.

OtkpsiTue u uccienopanue Gporodddexra. Onbitel A. I'. CTtoneroBa. 3aKkoHBI
dotorddexra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpanuiia
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBA W MpPAaKTHUECKOE MpPHUMEHEHHE: (POTOIIeMEHT,
dboTOMaTUMK, COJTHEUHAS OaTapes, CBETOIUO.

Jlemoncmpayuu

dotor(pdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHEHIHET0 GoTodddekTa.

Ceeroauon.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopna mo paccesHuIO o -4aCTHIL.
[Imanerapnas mopmens aroma. Iloctynatel bopa. M3nydenwe u moryomeHue
(GbOTOHOB mpU Tepexo/e aToMa C OJHOTO YPOBHS JHEPrUU Ha Jpyroi. Bumbl
cnekTpoB. CIIEKTp ypOBHEW dHEPIMH aTOMa BOJOPO/A.

BosHoBBIE cBoOMicTBa yacTull. Bonnel ne bpoinsa. KopryckynsspHo-BoaHOBOM
Ty JT3M.

CHOHTaHHOE U BBIHYXACHHOE U3JIyYEHHE.

TexHnueckre yYCTPOMCTBA M NPAKTUYECKOE NIPUMEHEHHUE. CIIEKTPaJIbHbIN
aHaiu3 (CIIEKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMITBIOTEP.



Jlemoncmpayuu

Mopens oneita Pesepdopra.

Omnpenenenre JUIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeYaThIX CIIEKTPOB U3ITYUYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padbomul

Habnronenue nuHeiyaToro cnekrpa.

Tema 3. Amomnoe sopo

OKCIEPUMEHTHI, JI0KA3bIBAIOIIUE CJOXKHOCTh CTpPOECHUS sAnpa. OTKpbITHE
paanoaktTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuro  cocraBa
paanoakTUBHOTO wu3inydyeHus. CBoiictBa anbda-, Oera-, ramMMma-u3Iy4eHHs.
Bnusinue pagnoakTUBHOCTH Ha KUBbIE OPTaHU3MBL.

OtkpblTUE  HpoTOHA W HeWTpoHa. HykioHHas  Mojens  sapa
I'eiizenbepra—Banenko. 3apsya sapa. MaccoBoe yucio sjapa. M30Torsbl.

Anbpa-pacnaa. DNEKTPOHHBIM W MO3UTPOHHBIM Oera-pacman. I[amma-
U3JIly4eHre. 3aKOH paJuOaKTUBHOIO pacIaa.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl siapa.

SAnepnsie peakuuu. [lenenue u cuHTE3 A1Ep.

Anepnsiii peaktop. Tepmosiaepubiii cuHTe3. [IpoGiaemMbl W TEPCIEKTUBBI
SAJIEPHOU SHEPIeTUKU. DKOJOTUYECKHUE ACTIEKTHI A/IEPHOU SHEPTETHKHU.

OneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTop1 HaOJIIOIEHUS U PETUCTPALH 3JIEMEHTAPHBIX YaCTHUIL.

dyHnaMeHTaIbHbIe B3aUMOJEHCTBUA. EAMHCTBO u3nueckoi KapTUHBI MUDA.

TexHuueckre yCTpoOHCTBAa U MPAKTHUECKOE MPUMEHEHHUE: JO3UMETp, KaMmepa
BuiibcoHa, siaepHbiii peakTop, aToMHas boMoa.

Llemoncmpayuu

CU€TYnK NOHU3HUPYIOLIUX YACTHLL.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

HccnenoBanue TpekoB yacTuil (1o TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBI aCTPOHOMMHU U ACTPOPUZUKH

Oramnbl pa3BUTHs acTpoHoMuu. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMUH.

Bupa 3Bé3gnoro neda. Co3Be3qusi, sSipKU€ 3BE3MbI, IUIAHETHI, UX BUAUMOE
JIBIDKCHME.

CosHeuHas cucreMa.

Connue. ConHeyHass akTHMBHOCTh. Mcrounuwk sHeprum CoJjiHIIA W 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. JlMarpaMma «CHEKTpaJibHBIM Kiacc —
CBETUMOCTB». 3BE3NBI TJIABHOW ITOCJICAOBATEILHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTBY» JJIsi 3BE3] TJIABHOM IOCJIEA0BATEIbHOCTH. BHYTpeHHEe CTpoeHHue



3B€31. COBpEMEHHBIC MPEJICTABICHUS O MPOUCXOXKACHUHU U 3BoMonMu CoJHIA U
3BE31. DTanbl )KU3HHU 3BE3I.

Muineunsiii I[lyte — Hama I'amaktuka. Ilomoxkenue u aBwxkeHue CoiHIA B
lNanaktuke. Tunel ranaktuk. PaguoranakTuku u kBazapbl. YEpHBIC IBIPBI B SiApax
rajJlakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Pazberanue rajiakTuk.
Teopus bonpmoro B3psiBa. PenukroBoe n3inydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie npo06iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HaOntonenuss HeBOOPYKEHHBIM TJ1a30M C HMCHOJIb30BAHUEM KOMIIBIOTEPHBIX
TPWIOKEHUH I ONPENeTICHUS TTOJIOXKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31us CeBEpHOI0 MOTYIIAPUS U APKUE 3BE3IBI.

Habmronenus B teneckon Jlynsl, uranet, Mueunoro I1yTu.

O0o01maromiee NOBTOPEHUE

Ponp Qu3uku © acTpOHOMUHM B IKOHOMHUYECKOM, TEXHOJOTHUYECKOM,
COITMAJILHOM M 3THYECKOM cepax AeATeIbHOCTH YEIOBEKa, POJIb U MECTO (PU3HKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOW KapTUHE MUPA, pOJib (PU3UUECKON TeOpuun
B (OpMUpPOBAHMM MPEACTABICHUNH O (PUIMYECKOH KapTUHE MHpPA, MECTO
bu3MYECKON KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTABIEHUAN O PUPOJIE.

MexknpeaMeTHblie CBSI3H

N3ydenune kypca pusuku 6a3oBoro ypoBHs B 11 Kiacce oCyIIECTBIISIETCS C
YYETOM COJAECPKATEIbHBIX MEXIPEIMETHBIX CBA3CH C KypcaMM MaTE€MAaTHKH,
OHOJI0TUH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvie nonsamusi, CBI3aHHbIE C U3YYEHHUEM METOJIOB HAYYHOI'O
MO3HAHMS. SBJICHHWE, HAy4YHBIM (DaKT, TUIOTEe3a, (hu3MyecKas BEIMYMHA, 3aKOH,
TeOopusl, HAOII0ICHUE, SKCIIEPUMEHT, MOJISTUPOBAHUE, MOJIETh, U3MEPECHUE.

Mamemamuka. peumieHUE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKHUE
(GYHKIIMU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO, BEKTOPHI M MX MPOEKIMM HAa OCHU KOOPJHMHAT, CIIOKEHUE BEKTOPOB,
MIPOM3BOJIHBIE D3JIEMEHTApPHBIX (YHKIMH, TMPU3HAKH IOJ00HMS TPEyroJbHHUKOB,
OTpeIeJICHHE TUIOMIAIU TIIOCKUX Uryp u o0béma Tel.

buonocus: >nexTpudeckue SBICHUS B KUBOW MpHUPOJE, KoyieOaTelbHbIC
JBW)KEHHUSI B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOJE, NECUCTBUE
paauaiyy Ha )KUBbIE OpPraHU3MBl.

Xumus. CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJIMUECKAsi CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTAULINYECKOM PEIIETKH, CHEKTPAIbHBIN
aHaJIu3.



l'eocpaghus:  marHuTHBIE TOMIOCAa 3€MJIM, 3aJIeKM MArHUTHBIX Py,
(doTochEMKa 3eMHOI MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonocua. JIAHUM DIIEKTpONEpPEenad, TIEHEPAaTop IIEPEMEHHOIO TOKa,
JJEKTPOABUTATENb, WHAYKLUHUOHHAsS II€Yb, paaap, pPaavuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBYU-meub, MPOEKIIMOHHBIN ammapaT, BOJIOKOHHAS OITHKA,
coJIHEYHas OaTapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHET'O OBIIET'O OBPA3OBAHUA

OcBoenune ydeOHOTO Tpeamera «®Du3nka» Ha YPOBHE CpPEIHErO OOIIETo
obpaszoBanust (0a30BbIi YPOBEHB) JOKHO OOECIICUUTh JOCTIIKCHHE CJICTYIOIIHX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTCIIbHBIX PE3yJIbTaTOB.

JIMUHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS y4eOHOTro mpenMera «Du3nukay JOHKHBI
OTpaxkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS
chOopMUpPOBAHHOW BHYTPEHHEH TMO3WIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIHUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONbITA U OMbITA AEITEIBHOCTH B IPOLECCE pealln3allii OCHOBHBIX HaIlPaBJICHUU
BOCIIUTATEJIbHOMN JEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa;ka1aHCcKoOro BOCIIHTAHUS .

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MMOZHUIMH 00yJaIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCHICKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOINEYETOBEUECKMX T'YMAaHHCTHUECKHX U
JIEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NIEATEIIBHOCTh B MHTEpEcax IPakAaHCKOrO
o0IIecTBa, y4acTBOBaTh B CAMOYITPABICHUHN B 00pa30BaTeILHON OpraHU3aIliy;

YMEHHUE B3aUMOJECHCTBOBATH C COLUUAIIBHBIMA UHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSMU U HAa3HAYCHUEM;

TOTOBHOCTh K T'YMAHUTAPHOU U BOJIOHTEPCKOU JIEATEIIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hopMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOH WUJICHTUYHOCTH,
MaTPUOTHU3MA,

LICHHOCTHOE OTHOLIEHUWE K TIOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PUBUKU U TEXHUKH,

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMYSI .

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIEC B
JESITEIIbHOCTU YYEHOTO;

OCO3HAHME JINYHOTO BKJIAJ]a B IOCTPOEHUE YCTOMYMBOTO OyAYIETo;

4) 3¢TETHY€CKOTr0 BOCITUTAHUA:

3CTETUYECKOE OTHOLIECHUE K MUPY, BKJIKOUYasi 3CTETUKY HAyYHOTO TBOPYECTBA,
npucyuero (pu3n4eckoil Hayke,;



5) Tpy/10BOT0 BOCIIUTAHUS .

UHTEpPEC K pa3inuHbIM cdepaM MpoPecCUOHATBHOU JEATEIbHOCTH, B TOM
YHCJIC CBSI3aHHBIM C (PM3UKOM M TEXHUKOM, YMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oynyien mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IIJIAHBI;

TOTOBHOCTh M CITIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIACTH
(bU3UKHN HA TIPOTSHKEHUU BCEU JKU3HU;

6) 3K0JI0rM4ecKOro0 BOCIIUTAHUS .

c(OpPMHUPOBAHHOCTh DKOJIOTHUECKONW KYJIbTYphI, OCO3HaHHE TJI00aTIBHOTO
XapakTepa SKOJOTUYECKHUX MPOOIeM;

IUIAHUPOBAHUE U OCYIIECTBIECHUE JIEUCTBUU B OKPYKAIOIIEH Cpelie HA OCHOBE
3HAHUSA LEJIel YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA,

paclIMpeHre OmbITa JEATEbHOCTH HKOJOTMYECKONM HampaBJIE€HHOCTH Ha
OCHOBE MMEIOITUXCS 3HAaHUM 110 (PU3HUKE,

7) IEHHOCTH HAYYHOTO MO3HAHMSI:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (U3UUECKON HAYKH,

OCO3HAaHME LEHHOCTH HAYYHOU JEATEIBbHOCTH, TOTOBHOCTH B IIPOLECCE
u3ydeHus: (QU3UKKA ~ OCYILIECTBISATh  MPOEKTHYID H  HCCIEOBATEIbCKYIO
NEeATENIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE YYeOHbIE JeHCTBUS
ba3oBble Jjornyeckue aeiicTBUA .
CaMOCTOSITeIbHO  (popMysIMpoBaTh U aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENATh LEIU JCATEIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTYDKCHHUS,
BBISIBISITh  3AaKOHOMEPHOCTH M MPOTHUBOPEYMS B  PACCMATPHUBAECMBIX
(bUBUYECKUX SBICHUSX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YU4€TOM aHajdu3a WMEIOUTUXCS
MaTepUaIbHbIX 1 HEMATEPUAIBHBIX PECYPCOB,;
BHOCUTH KOPPEKTHUBBI B JICITEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJISIM, OLICHUBATh PUCKH MOCIICICTBUI JIESITEIIbHOCTH;
KOOPJAMHUPOBATh M  BBHIMIONHATH PpabOTy B YCIOBHUSIX  PEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBarTebCKue AeiiCTBHA.
BJIAJICTh HAYYHOW TEPMHUHOJIOTHEW, KIIOYEBBIMU TOHSATHUSMHU W METOJAAMH
bu3uYeCKON HayKH,



BJIAJICTh HABBIKAMHU yUE€OHO-HCCIICOBATEIIBCKON M MPOCKTHOM NEITeIbHOCTH
B oOnactu (pu3uKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTHIO K CAMOCTOSITEIHhHOMY TTOUCKY
METOJIOB pEIICHUs 3a7ad (PU3NYECKOro COACPKAHMS, NMPUMCHEHHUIO Pa3IUIHBIX
METO/IOB ITO3HAHUS,

BJIAJCTh BHJAMH JCATEIBHOCTH IO IIOJYYCHUIO HOBOTO 3HAHUS, €TI0
WHTEPIPETAlNNA, TPEOOpPa30OBaHUI0 W TPUMEHEHHUIO B PA3IMYHBIX yUeOHBIX
CUTyaIusX, B TOM YHCIIC TIPH CO3/TaHUH YICOHBIX MPOEKTOB B 00J1acT! (DU3UKH;

BBISBIISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3aJ1ady,
BBIJIBUTATh THUIOTE3y ©€ peIIeHUs, HaXOAUTh apryMEHTHI IS JIOKa3aTeIbCTBa
CBOMX YTBEPKJICHHM, 3a1aBaTh TapaMEeTPhl M KPUTCPUH PEIICHMS,

aHANMM3UPOBAaTh TIOJIYYCHHBIC B XOJ€ PEIICHHWS 3aJaddl  Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh MX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh M3MEHCHHE B HOBBIX
YCIIOBUSIX,

CTaBUTh M (HOPMYJIHUpPOBaTh COOCTBEHHBIC 3aJadyd B 00pa3oBaTelIbHOMN
JESATENHHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT;

yMETh IIEPEHOCHUTHh 3HaHHUA MO (HU3UKE B TPAKTHUYCCKYIO 00JIaCTh
JKA3HEIEATEILHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC UJCH, TIPEIaraTh OpUTHHAIBHBIC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, JOMMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

Pabora c nundopmanueii:

BJIaJICTh HAaBBIKAMU TOJyYeHHUS HH(POpMAIUu (HU3HUUECKOTO COICPIKAHUS W3
UCTOYHUKOB PAa3HBIX THIIOB, CaAMOCTOSATEIBHO OCYIISCTBJISATh ITOUCK, aHaJIu3,
CHUCTEMATHU3AIMI0 W WHTEPIPETAlni0 WH(OpMAIMU pa3InYHBIX BUIAOB U (GopM
IIPEICTABIICHNUS,

OIICHUBATh JOCTOBEPHOCTHh HH(OPMAIIUH;

UCIIOJIB30BaTh  CpEJACTBa WH(MOPMAIIMOHHBIX HM  KOMMYHHKAITMOHHBIX
TEXHOJIOTUHA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3aJlad ¢ coOnroJieHrueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacCHOCTH,
TUTHEHBI, pecypcocOepexeHusi, TMPaBOBBIX H OJTUYECKHX HOPM, HOpPM
uH(pOpMaIMOHHOM 0€30TaCHOCTH;

co37aBaTh TEKCTHI (PU3MUYECKOTO COACPKAHUS B Pa3IUYHBIX (opMarax cC
y4€éTOM Ha3HAYCHUS WH(POPMAIIUU | TIEICBOW ayIUTOPHH, BEIOMpAst ONITUMAIEHYIO
dbopMy TIpeICTaBIICHUS ¥ BU3yaTH3AIHH.

KoMMyHHKATHBHbIE YHHBeEpPCAJbHbIE YUeOHbIEe AeliCTBHS .
OCYIIECTBIIATH 00IIEeHNEe HA ypOKax (U3UKH U BO BHEYPOUHOU JEATEITHHOCTH;
pacmo3HaBaTh MPEANOCHUIKM  KOH(DJIMKTHBIX CHTyalldd ©  CMSTYaTh
KOH(JIMKTHI,



pPa3BEPHYTO M JIOTUYHO H3J1araTh CBOK TOYKY 3PE€HHUS C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJCTB;

IMOHUMATh W MCIIOJIb30BaTh MPEUMYILECTBA KOMAHAHOW M WHIWBHAYaJIbHOU
paboTHI;

BBHIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX JEHCTBUN € Y4€TOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXIOr0 YeHA KOJIJIEKTUBA,

IMPUHUMATh €AW COBMECTHOM  JEATEIIbHOCTH, OPraHU30BbIBaTH W
KOOPJIMHUPOBATh JIEUCTBUA TI0 €€ JIOCTHUXKECHHUIO: COCTABIATH IUIAH JCHUCTBUH,
pacrpenensaTh pojid ¢ Y4€TOM MHEHHMH YYaCTHHUKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHO paboTHhI;

OLICHMBATh KA4e€CTBO CBOEr0 BKJIAJa M KaXJOT0 y4YaCTHUKA KOMAaH]Ibl B
oOmuii pe3ynbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE MPOEKTHI, OICHUBATh HJAEHU C TMO3WIUH HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUYUMOCTH,

OCYHIIECTBJISITh TTO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PA3IMYHBIX
CUTYaIMsIX, IPOSIBIISITH TBOPYECTBO M BOOOPAKECHNE, OBITH MHUITMATHBHBIM.

PerynsiTuBHbBIE YHHBeEpPCAJbHbIE YUeOHbIE NeiCTBHS
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBISATh MO3HABATEIBHYIO ACSITEIBHOCTh B 00JIACTH
GU3MKM W acCTPOHOMUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
cOoOCTBEHHBIE 33]1a4H;

CaMOCTOSATEIILHO COCTaBJIATH IIAH PEIICHWS PacUYCTHBIX M KadeCTBEHHBIX
3a]1a4, TUTaH BBIMTOJTHEHUS MMPAKTUYECKON PaOOTHI C yIETOM NMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEAIIOYTSHHUIH;

JTaBaTh OIICHKY HOBBIM CUTYaIlUsM;

pacHIMpATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHUIH;

JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTH 3a PEIIICHHUE;

OIICHUBATH MIPUOOPETEHHBIN OIIBIT;

crocoO0cTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAUIMH B 00JIaCTH
(U3HKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJILHBII UHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYyaIlUsIM, BHOCUTH KOPPEKTHUBBI B JCSITCIBHOCTB,
OIICHUBATh COOTBETCTBHUE PE3YJIHTATOB IIEIISIM,

BJIAJ€Th  HABBIKAMHM  TIO3HABATENBHON  pedieKCHMH  KaKk  OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUI M MBICIUTEIBHBIX IPOILIECCOB, HX pPE3YJIbTaTOB U
OCHOBAHUII;

UCIIOJIB30BaTh MPUEMBI peIIeKCHH IS OLICHKU CUTYaIllH, BEIOOpa BEPHOTO
pEIICHHS,



YMETh OIICHUBATh PHUCKH W CBOCBPEMEHHO IPUHUMATH PEUICHUS IO HX
CHUKCHHUIO;

NpPUHUMATh MOTHUBBI W apTyMEHTBHI JPYTHUX TMPU aHAIW3€ pe3yIbTaToOB
JeSTEIIbHOCTH;

PUHUMATH Ce0sl, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA,;

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPH aHAIW3E pe3yIbTaTOB
NEeSITeTHHOCTH;

MpU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKH.

B mpomecce moCTHKEHHUS JIMYHOCTHBIX PE3yJIbTaTOB OCBOSHUS MPOTPAMMBI
no ¢u3uKe IS YPOBHS CpPEIHEro o0Imero oOpa3oBaHUs Yy OOydarOUIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIILHBIN WHTEJUICKT, TIPEAIOIar afoIIIHiA
c(hOpMHUPOBAHHOCTb.

CaMOCO3HaHUs, BKJIIFOYAIOIIETO CITIOCOOHOCTh TOHMMATh CBOE AYMOIIMOHAILHOE
COCTOSIHHME, BUJCTh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHOW AMOIMOHAIBHON chephl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPHHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aJanTUPOBAThCS K
AMOIMOHATBHBIM H3MEHEHHSIM H MTPOSIBIIATH THOKOCTH, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBaIlMH, BKIIOYAIONICH CTPEMIICHHE K JOCTIKEHUIO e U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE JEHCTBOBATH HCXOJsS M3 CBOMX
BO3MOKHOCTEH

OMIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATBFHOE COCTOSTHUE
IPYTHX, YYUTBIBAaTh €ro TIPH OCYIIECTBICHUH OOIICHMS, CIOCOOHOCTh K
COYYBCTBHIO M COTICPEKUBAHHUIO;

COIMAJTBHBIX HABBIKOB, BKIIFOYAIOIINX CITIOCOOHOCTH BHICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH MHTEPEC U pa3periaTh KOHPIUKTHI.

HNPEIMETHBIE PE3YJIBTATDBI

K xonmy oOydenuss B 10 kJacce mnpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTh Y 00YUAIOIIMNXCSI YMEHUM!

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (PU3NKU B (POpMHUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOU TEXHUKU H
TE€XHOJIOTUH, B IPAKTUYECKOU JEATEIbHOCTH JIOIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIeTeH:
MaTepHalibHasl TOYKa, UHEpIHUaIbHasl cCUCTeMa OTCUETa, aOCOIIOTHO TBEPOE TEJNO,
WJICATIBHBIN Ta3, MOJEIIH CTPOCHHUS Ta30B, )KUJAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU pelIeHn: PU3NYECKUX 3a]1a4,

pacrio3HaBaTh (pu3nuecKue siBICHUS (MIPOIECChI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUYECKON TEOPUM CTPOCHUS BEIIECTBA U



AJEKTPOAMHAMUKU:  PaBHOMEPHOE UM  PaBHOYCKOPEHHOE  MPSMOJUHEHHOE
JNBI)KEHUE, CBOOOJHOE TMAaJICHHE TeJ, JBHXKEHUE MO OKPYKHOCTH, HWHEpIHUS,
B3aumojericteue Ten, auddys3us, OpOYHOBCKOE JBMXEHHUE, CTPOCHUE JKUIKOCTEH
U TBEPABIX TeJ, U3MECHCHHE 00BEMA T NMPH HarpeBaHUM (OXJIaKICHUH), TEIUIOBOE
paBHOBECHE, HCIApEeHHE, KOHJEHCAIMs, IUIaBJICHUE, KPUCTA/UIM3alUsl, KUIICHUE,
BJIQYKHOCTh BO3/IyXa, TOBBIIICHUE JIABJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
cocyne, CBSI3b MEXAy M[apaMeTpamMu COCTOSIHMA Tra3a B H30Ipoleccax,
AIIEKTpU3alUs Tell, B3aUMOJECHCTBUE 3apsJIOB;

OMHCHIBATh MEXAHMYECKOE [IBM)KEHHE, MCIOJb3ys (PU3NYECKUE BEIMYMHBIL
KOOpJAWHATa, MNyTh, MEpEeMElIeHrne, CKOPOCTh, YCKOpPEHHEe, Macca Tela, CHJIa,
UMITYJIbC TeJla, KUHETUYEeCKasi SHEPrus, MOTEHIUAIbHAS SHEPIusi, MeXaHU4YecKas
paboTra, MexaHW4YecKass MOIIMHOCTh;, TPH OINKWCAHUU TPABUIBLHO TPAKTOBATH
(bu3HUeCKUil CMBICT HCIHOJB3YEeMbIX BEJIMYMH, WX OOO3HAYEHHS M €IUHHUIIBI,
HaXOJUTh (OPMYJIbl, CBA3BIBAIOUIUE JTaHHYIO (DU3UYECKYIO BEIMYHMHY C JIPYTUMU
BEJIMYMHAMU,

ONUCHIBATh M3YyYEHHBIEC TEIJIOBBIE CBOWCTBA TEI M TEIUIOBBIC SIBIICHMUS,
UCTIONIb3Ysl (DU3MYECKHE BEIMYMHBI. JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi SHEPIHsl XaOTHUYECKOTO JBUKEHUS MOJIEKYJI, CpeIHEKBaApaTUuIHAas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIIOThI, BHYTPEHHSsS SHeprus, pabora rasa,
KO3(PPUIIUEHT TMOJEe3HOr0 JACHCTBUSI TEIUIOBOTO JBUTATENs; NpPU ONHCAaHUU
MPaBWIBHO TPAKTOBAaTh (U3MYECKUI CMBICT HCIOJIB3YEMBIX BEIWYWH, WX
0o003HaueHNUA W EeIUHUIBI, HAXOIUTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(GU3HYECKYIO0 BEIMUUHY C IPYTUMH BEJIIMUMHAM;

OTHUCHIBATh U3YUYEHHBIE AJIEKTPUUECKUE CBOMCTBA BEIIECTBA U JICKTPUUECKUE
SIBJICHUS (IIPOLIECCHI), MCIIONB3Ys (PM3MUSCKUE BEIIMUUHBI DJICKTPUUCCKUHA 3apsij,
AIIEKTPUYECKOE MOJIe, HAMPSHXKEHHOCTD MMOJIs, MOTEHIIUAJ, PA3HOCTh MOTEHIUAJIOB,;
Ipy ONHUCAHWM TIPABWIBHO TPAKTOBATh (PU3MUYECKHM CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUYEHUS M EIUHHUIIbI;, YKa3blBaThb (POPMYJIbI, CBS3bIBAIOILINE
JTAHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMYNHAMU,

aHAMM3UPOBATh (PU3MUECKHE MPOIECCHI U SBIICHUS, WCIIONB3YS (HU3HUECKHUE
3aKOHBI U MPUHITUIIBI: 3aKOH BceMupHOTO Tarotenus, |, Il u Il 3akonst HeroToHa,
3aKOH COXpPAHEHUs MEXAaHMYECKOW DHHEPruu, 3aKOH COXpPAaHEHHUs HMITYJIbCa,
NPUHIIUAIN CYNEPIO3UIIMA CWI, TPUHIIUIT PABHOMPABUS HMHEPIHUATBHBIX CHUCTEM
OTCU€Ta, MOJICKYJISIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEHEN KMHETUYECKOW HEPrUuM TEIIOBOTO JABUKEHUS MOJIEKYII C
a0CONIOTHON TeMIepaTypou, MepBbId 3aKOH TEPMOJUHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOro 3apsna, 3akoH KyioHa, Npu 3TOM pa3iauyarh CIOBECHYIO
(OopMyJIMPOBKY 3aKOHA, €r0 MaTeMaTHYCCKOE BBIPAKEHUE M YCJIOBUs (TpaHMIIb,
00J1acTH) MPUMEHUMOCTH;



OOBSACHATH OCHOBHBIE NPHUHIMIBI JEHCTBUS MAalllMH, MNOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBHUS UX OE30MACHOTO HCIOIb30BAHUS B
IMOBCEIHEBHOM JKU3HU,

BBITIOJIHATD JKCIIEPUMEHTHI 10 UCCIIENOBAaHUIO (DU3MYECKUX SBJICHUM U
IPOLIECCOB C HCIIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX H3MEpPEHUU, MPU 3TOM
dopMynupoBaTth mpoOiieMy/3amady W THUIOTE3Y Y4YEOHOro DKCIEPHMEHTA,
coOHpaTh YCTaHOBKY W3 MPEIJIOKEHHOIO O0OpYNOBaHHS, MNPOBOAUTH ONBIT U
(opMyIMpOBATH BHIBOJIBI,

OCYUIECTBJISATh MPSIMbIE U KOCBEHHbIE U3MEPEHUSI (U3MUECKUX BETUYHH, MIPU
STOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUsT W HUCIOJIb30BaTh W3BECTHBIC
METO/bl OLIEHKH MMOIPEIIHOCTEN U3MEPEHUH;

UCCIIEJIOBATh  3aBUCHUMOCTH  MEXIy  (PU3NYECKUMH  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM MPSMBIX H3MEPEHUH, NPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
bukcHpoBaTh pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYHMH B
BU/JIE TAOIUI U TpauKOB, A€NaTh BEIBOABI IO pe3yIbTaTaM UCCIIEI0BaHHUS,

coOmroaaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W IPOEKTHOM
NESTEIHLHOCTH C MCHIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIaOOPATOPHOIO
000pyI0BaHUS;

pemiatb pacy€THblEe 3aJa4d C SIBHO 3aJaHHON (DU3MYECKOM MOJIENbIO,
UCTIOJB3Ys (PU3HUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIM3a YCJIOBHS 3a7auu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIITh (U3MUECKHE BEIHMYUHBI U (HOPMYIIHI,
HeoOXonuMble NJisi €€ pellieHHs], TPOBOJUTh PACUEThl U OLEHUBATH PEATbHOCTH
NOJIYYEHHOT'0 3HAYeHUS (PU3HUECKOW BEJIMYUHBI;

pelIaTh KaYECTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHUYECKH HETPOTUBOPEUUBYIO
LENOYKY pPACCYXKIEHUI C OMOpPOM HAa HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
busnueckue siBICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4yeOHBIX  3aJady  COBPEMEHHbBIC
UH(OPMAIIMOHHbIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN
U TPEJCTABIICHUS y4eOHOUW W HAYYHO-TIOMYJISIPHON MH(pOpPMAINH, MOJTYYSHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOTy4aeMyt0 HH()OPMALIUIO;

MPUBOJIUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHE TPOLECCOB OKPYKAIOIIEr0 MHUpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCTIOJIb30BaTh TEOPETUUYECKHE 3HAaHUS MO (PU3UKE B MOBCEAHEBHOM >KU3HU
i obecrieyeHus: 0€30MacHOCTU MPHU OOpaleHUH ¢ MPUOOPAMHU U TEXHUUYECKUMU
YCTPOMCTBAMH, NIl COXPAHEHUS 30POBbSI U COOJIO/IEHUS HOPM JKOJOTUYECKOTO
MIOBEJICHUS B OKPYKAOLIEH CpeLE;



paboTaTh B TpyHnmne C BBINOJIHEHUEM pPa3JIMYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBATh padOTy TPYIIBI, PalMOHATBHO PACHPEACNiTh OOS3aHHOCTH U
IJIAHUPOBATH JCSATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHHE paCCMaTPUBAEMOM TPOOIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeameTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCSI YMEHUM!

JEMOHCTPUPOBAThL HA MpUMEpax poiib U MecTo (GU3NKKH B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B TMPAKTUYECKOW NEATENBHOCTH JIOAEH, LEJOCTHOCTh U EOUHCTBO
(bu3nUecKol KapTUHBI MUDA;

YYUTBIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3HUCCKUX MOJIETICH:
TOYEYHBIN AJIEKTPUUYECKUM 3apsifl, JIyd CBETA, TOUYCUYHBIA UCTOYHHUK CBETA, SCPHAS
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sJipa MPHU pEUIeHUU (PU3NUECKHUX
3ajad;

pacro3HaBaTh (pu3uUecKue sIBICHUs (IPOIECCh) M OOBSICHATh X Ha OCHOBE
3aKOHOB AJICKTPOJIMHAMUKHN W KBAaHTOBOW (DM3UKHU: DJIEKTPHUECKAs MPOBOJIUMOCTH,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE JCHUCTBUSA TOKA, B3aUMOJCUCTBUE
MAarHuTOB, DJICKTPOMAarHuTHasE WHAYKUHWs, JACHCTBHE MArHUTHOrO TIOJS Ha
MPOBOJHUK C TOKOM M JBIKYIIUUCS 3apsiji, JIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, MPSIMOJMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHHE, IPEIOMIICHHUE,
uHTeppepeHnus, audpakuuss U TOMAPU3ANMS  CBETa, JHNCIEPCUS CBETa,
dorosnexkrpuueckuii 3¢dexr (hororddekr), CBETOBOC IaBICHKE, BOZHUKHOBEHUE
JMHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAs W MCKYCCTBEHHas
PalMOAKTUBHOCTb;

OIHMCHIBATh W3YYCHHBIC CBOHCTBA BeMIeCTBa (DJIGKTPUYCCKHE, MarHUTHBIC,
ONTUYECKHE,  DJICKTPUYECKYI0  MPOBOAMMOCTb  Pa3IUYHBIX  Cpea) W
AJICKTPOMArHUTHBIC SBJACHHUS (ITPOIECCHI), HCIOJB3Ys (U3NYCCKHE BEIUYMHBI:
BJIEKTPUYECKUN 3apsifl, CHJIa TOKA, DJICKTPUUECKOE HAIPSHKEHUE, AJIEKTPUYECKOE
CONPOTUBJICHUE, PA3HOCTH MOTEHIIMAIOB, JIEKTPOJBIKYIAsl Cuiia, padoTa TOKa,
WHJYKIHWST MAarHUTHOTO TMojsi, cuwia Awmmepa, cuna JlopeHna, WHIYKTUBHOCTH
KATYILKH, SHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO TMOJEH, MEPUOJ U YacToTa
KojebaHuii B KoyieOaTeIbHOM KOHTYpE, 3apsii M CHJIa ToKa B IIpolecce
FapMOHUYECKUX DJICKTPOMArHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsTHUE W
ONTUYECKAs] CHWJIA JIMH3bI, NIPU ONHUCAHUU NPABUIBLHO TPAKTOBATH (PU3MUECKUU
CMBIC HCIOJb3YEMbIX BEJIMYHMH, MX OOO3HAU€HUS M EIAUHUIIBI, YKa3bIBaTh
dbopMyibl, CBA3BIBAIONIME JaHHYIO (PU3WYECKYI0 BEIWYUHY C JPYTUMHU
BEJINYMHAMH,

ONKMCHIBATh M3YYCHHBIC KBAHTOBBIC SBICHUS M TPOILECCHI, HCHOJIb3YA
(dbu3nUecKre BEIMYUHBI. CKOPOCTH 3JIEKTPOMATHUTHBIX BOJH, JIJWHA BOJHBI U



4acTOTa CBETA, SHEPTUsl U UMIYJIbC (POTOHA, MEPUOJ TOJTypacaia, SHEPIHs CBI3U
aTOMHBIX fAJep, MPH ONHUCAHUU MPABHIBHO TPAKTOBAaTh (U3HUECKUN CMBICI
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUS W CIWHMIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSA3BIBAIONIUE JIAaHHYIO (DU3MYECKYI0 BEJIMYMHY C JPYTUMH BEJIMYHMHAMHU,
BBIYHCIIATH 3HAaU€HHE (PU3NYECKON BETUUHHBI;

aHAIM3UPOBaTh (PU3MUYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (PU3HUECKHUE
3aKOHBI U MPUHLUIIBL: 3aKOH OMa, 3aKOHBI NOCJIEOBATENBHOTO U HapaJIeIbHOIO
COCIMHEHUS MPOBOJHUKOB, 3aKOH Jkoyns—JleHla, 3aKOH BJIEKTPOMAarHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJIMHEHHOTO PacpOCTpaHEHUsI CBETA, 3aKOHbI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHHUS CBETa, ypaBHeHHe OWHIuTeHHa s (oTodddexra,
3aKOH COXPAaHEHWsSl HHEPruH, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpPaHEHUs
IIEKTPUUYECKOTr0 3apsAJ]ia, 3aKOH COXPAHEHHsS MAcCOBOIO YHCIIa, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBIpAKCHHE U yCIOBHs (rpaHMIbI, 00JacTH)
IPUMEHUMOCTH;

ONpEIENATh HAIIPABJIECHUE BEKTOPa MHIYKIIMM MAarHUTHOIO MOJISl POBOJIHHKA
C TOKOM, cuiiel Ammnepa u cuisl JlopeHua;

CTPOUTh W OINKCHIBATh M300paKEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOM JTUH30MH,

BBINIOJIHATD JKCIEPUMEHTHl 10 HCCIENOBAHUIO (PU3NYECKUX SABJICHUA U
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX UM KOCBEHHBIX HM3MEPEHUM: IMPU 3TOM
dopmymupoBath mpoOiieMy/3agady M THIOTE3Y YYEOHOrO DKCICPHMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOIO 00O0pYyHOBaHMS, MPOBOAUTH OMBIT U
bopMyIIHpOBaTH BHIBOBI;

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIC H3MEPEHUS (PU3MUECKUX BETUYHH, TIPU
3TOM BBIOMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHS W HCIOJIb30BaTh HM3BECTHHIC
METO/IbI OIICHKU MOTPEIIHOCTEN U3MEPEHHU;

UCCJIeIOBAaTh 3aBUCUMOCTH (U3MUECKMX BEJIIMYUH C MCIOJb30BaHUEM
OpsIMBIX HM3MEPEHUI: MpU STOM KOHCTPYMPOBAaTh YCTAHOBKY, (PUKCHPOBATh
pe3yabTaThl MOJYYSHHON 3aBHCUMOCTH (U3UYECKUX BEJIMYUH B BHJE TaONIUIl U
rpaduKoB, AeNaTh BHIBOBI M0 pe3yJIbTaTaM UCCIICI0BAHMS,

coOmro/1aTh MpaBuiia 0€30MacHOr0 TPyJa MpU MPOBEICHUU HCCIECIOBAaHUMN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIEeIOBATEIbCKOM U IMPOEKTHOU
NESATENBHOCTH C HMCHOJIb30BAHMEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPAaTOPHOIO
000pyIOBaHUS;

pemiath pacu€THbIE 3aJa4dl C SBHO 3aJaHHON (DM3MYECKOM MOJIEIbIO,
UCTOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaJM3a YCIOBUS 3a/1a4u
BBIOMpATh (PU3NYECKYIO MOJEIb, BBIACHATh (PU3MUECKUE BEIMYUHBI U (HOPMYIIHI,



HEOOXOMMBbIC JJisI €€ pPEIIeHUs], MPOBOJUTh PAcCUYEThl U OIICHUBATH PEaTbHOCTH
MOJIYYEHHOTO 3HaYEHUS (PU3NUECKON BEIMUUHBI;

pelIaTh KAYECTBEHHBIC 3a/1a4M. BBICTPAUBATh JIOTHUYECKH HEIPOTUBOPEYUBYIO
LEMOYKY PACCYXKIECHHM C OMOpOM Ha HM3y4YEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
bu3udecKue sIBJICHUS;

UCIIONBb30BaTh  MpPU  PEIIEHWHM  y4eOHBIX  3aJad  COBPEMEHHBIC
MH()OPMALIMOHHBIE TEXHOJIOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEJICTaBIICHUS YYEOHOW W HAyYHO-TIOMYJISIPHOW MH(POPMAIINH, TTOTYUYECHHON U3
Pa3UYHBIX UCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOJTYyYaeMyIo HH(POpMaIIHIO;

OOBSICHATh TMPUHLMIBI JEUCTBUS MAaIllMH, TPUOOPOB U TEXHUYECKHUX
YCTPOUCTB, pa3anuyaTh yCJIOBUS UX 0€30MaCHOTO HCIOJIb30BAaHUS B MOBCEIHEBHOM
YKU3HU;

MPUBOJIUTH MPUMEPHI BKIIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

WCIIOJIb30BaTh TEOPETHUCCKUE 3HAHUS MO (U3HKE B MOBCETHEBHOW J>KU3HU
JUTsl o0ecredeHus: 0€30MacHOCTH MpU OOpaIleHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPONCTBAMH, JIJISi COXPAHEHUS 3[I0POBbSI M COOJIO/IEHUS HOPM JKOJIOTUYECKOTO
MOBEJICHUS B OKPY>KalOIEeH Cpee;

paboTaTh B Tpynmne C BBIIIOJHEHUEM Pa3IUYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBATh PadOTy TPYIIbI, PAlMOHATHHO pACHPEACNATh OOS3aHHOCTH U
IJIAHUPOBATh AECATEIIBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBAaTHO OLCHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB T'PYMIIbl B PEIICHHE pacCMaTpUBAEMOM TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosmn4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nugpoBbIe
Ne n/n P Konrtpoabnbie | TlpakTuyeckn (ncpp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThbI e padoThbI
pecypchl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [JOK
1.1 ®du3nKa U METOJIbl HAYYHOTO TO3HAHUS 2 httos://m.edsoo.ru/7f41bF72
Htoro mo pazneny 2
Pa3znen 2. MEXAHUKA
bubmmorexa [JOK
21 Kinemaruia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [{OK
22 Ausamka ! https://m. edso.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHbBI COXPAHEHUS B MEXAHUKE 6 1 1 httos://m.edsoo.ru/7f41bF72
Utoro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOU bub6nuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso00.ru/7f41bf72
bu6nmoreka [JOK
2 1 1
3 OCHOBBI TCPMOHHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

@Da30BbIe NEPEXOIBI

https://m.edsoo.ru/7f41bf72
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Uroro no pazgeny

24

Pazgen 4. QJIEKTPOANHAMUKA

bu6mmoreka [IOK
4.1
eKTpocTaTI 10 https://m_eds00.ru/7f41bf72
4.2 ITocTostHHBIN dIEKTpUYECKUN TOK. TOKHU B 12 bub6nuorexa [IOK
' Pa3INYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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11 KJIACC

KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/ie/ioB U TeM uudpoBbie
Ne i/m P KonTpoabusbie | IlpakTuueckue (inpp )
NMporpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypcsbl
Paznen 1. DJIEKTPOJIUHAMMUKA
bu6mmoreka [IOK
MarunuTHOe noje. IJIeKTpOMarHuTHast
1.1 11 1 3 https://m.edsoo.ru/7f41c97
AHIYKLIUS c
Uroro no pazgeny 11
Paznen 2. KOJIEBAHUM S U BOJIHBI
bu6mmoreka [JOK
Mexanuueckue u OJICKTPOMArHuTHBIC
2.1 9 1 https://m.edsoo.ru/7f41c97
KoJieOaHus .
bu6mmoreka [IOK
Mexanuueckue u OJICKTPOMArHUTHBIC
2.2 5 1 https://m.edso0o.ru/7f41c97
BOJIHBI
c
bu6mmoreka [IOK
2.3 OnTuka 10 3 https://m.edso0o.ru/7f41c97
c
Uroro no pazneny 24

Pazzexn 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJLHOCTH

3.1

OcHOBBI cIELIMANIBHON Teopun
OTHOCHUTEIILHOCTH

bubmmoreka [IOK
https://m.edsoo.ru/7f41c97
c
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Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 DJIeMEHThI KBAHTOBOW ONTHKHU 6 https://m.edso0o.ru/7f41c97
c
bu6mmoreka [IOK
4.2 CrpoeHnue atoma 4 https://m.edsoo.ru/7f41c97
c
bu6mmoreka [IOK
4.3 AToMHOE 71pO 5 https://m.edsoo.ru/7f41c97
c
Uroro no pazneny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKHU

bubmmorekxa [IOK
5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPHU3UKU 7 https://m.edso00.ru/7f41c97
c
Uroro no pazaeny 7
Paznen 6. OBOBIIAIOHIEE IOBTOPEHHUE
bu6mmoreka [JOK
6.1 O6o061maroniee TOBTOPEHHE 4 https://m.edsoo.ru/7f41c97
c
Uroro no pazgeny 4
PeszepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBO 4acoB DJIeKTPOHHbIE
Jara
Ne uudposbie
Tema ypoka Kontposbnbie | IIpakTnyeckue | H3Y'UeHH
n/n Bceero o0pa3oBaTe/bHbIE
padoThbI padoThI b
pecypcsl
Pu3uka — Hayka O IPUPOJE.
1 Hayunsie MeTC))] bl HOEH;)HI/?H 1 bubmmorexa [JOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY>KaIoIero MUpa
Ponb 1 mecTo dusuku B
5 (bopMHpPOBaHUN COBPEMEHHOU 1 bubnuoreka [IOK
Hay4HOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATETLHOCTH JIIOIeH
Mexanuyeckoe ABUKEHUE.
OTHOCUTENIPHOCTh MEXaHUUECKOTO bubmuoreka [JOK
3 1
nBwxenusd. [lepemenienre, CKOpoOCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHUe
4 PaBHOMEpHOE IIPSIMOJIMHEWHOE 1 bubnuoreka [IOK
JBHKCHHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE NPSIMOIMHENHOE 1 bubnuorexa [JOK
IBVKEHUE https://m.edsoo.ru/ff0c372¢
6 CBoOoaHOE TasieHne. Y CKOpeHue 1 bubnuorexa [JOK
CBOOOIHOTO ITaeHUSs https://m.edsoo.ru/ff0c39cc
KpuBonuneriHoe 1BUXEHUE.
7 ]II]:I/I)KCHI/Ie Mare fIaJIBHOfI TOYKH 110 1 bubmorexa LIOK
p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHOCTH ["anumes. 1 bubnnorexa [JOK
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I/IHepHI/IaHLHBIC CHCTEMBI OTCUCTA.
[Tepssrii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuina. [lpunnun

bu6nuoreka [JOK

9 CYIIepIO3HIHH CHil. BTopon 3akoH
ynep I p 5 https://m.edsoo.ru/ffOc3be8
HrroToHa 1151 MaTepraIbHOW TOUKH
Tperun 3akon HeroToHa aist bubnuoreka [IOK

10
MAaTEepHAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCEeMUPHOTO TsAroteHus. Cuna

11 TspKecTu. [lepBas kocMuueckas bubmmorexa [JOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyrocru. 3akoH ['yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuia tpenust. KordhdunnueHt tpenus.

13 Cuna CEH OTI/IBJ‘IeI-(IbI/Iq})I npu BI/IE(GHI/II/I bubmorexa HOK

P pu https://m.edsoo.ru/ff0c3f76
Tena B XKUJAKOCTH WJIU ra3e
[TocTynarenbHOE M BpamaTesibHOE

14 JIBIDKEHHE a0COIFOTHO TBEPIOTO TEa. bu6mmoreka [IOK
MowmeHT cunsl. [lnedo cuibl. Y cnoBust https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPAOTO TEJIA
Nmnynbc MmaTepruanbHOM TOYKH,

15 CUCTEMBbI MaTEPUAIbHBIX TOYEK. bubnuorexa [JOK
Wmmynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITyJbca. PeakTuBHOE IBU)KEHHE
PaboTa 1 MOIIHOCTE CHIIBI.

16 Kunernueckast sHeprust MaTepuagbHONR bubnuorexa [JOK
ToukHd. Teopema 006 U3MeHEHUHN https://m.edso0.ru/ff0c4502
KUHETHUYECKON SHEPTUU

17 [ToTennmanpHas YHEPTHUS. bubnuorexa [JOK
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[ToTenmanpHast SHEPTUS YIIPYTO
ne(OpMUPOBAHHOU MPYKUHBI.
[TorenuuanbHas 3HEpPrus Tena BOIU3U
MMOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ffOc461a

18

HOTCHHI/IaJ'H)HI)IG 1 HCIIOTCHIUAJIBHBIC
cuitbl. CBsI3b pabOTHI
HETIOTCHIIUAIBHBIX CHJI C U3MEHECHHEM
MEXaHUYECKOHW SHEPTUH CUCTEMBI TEIL.
3aKOH COXpaHEHHSI MEXaHMYECKOU
SHEPTUU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopartopHnas pabota

«H ccnenoBanue cBsi3u pabOTHI CHUJIBI C
M3MEHEHHEM MEXaHUYECKOUN SHEepPTun
TeJa Ha IPUMEPE PACTSHKCHHUS
PE3UHOBOTO KI'yTa»

20

KoHTponbHas paboTta mo teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpaHEHUsI B MEXaHUKE

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIO’KEHHS MOJIEKYJISIPHO-
KWHETUYeCKoW Teopun. bpoyHOoBCcKOE
nsxkenue. uddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKECHUS U
B3aHMMOJICHCTBHS YaCTHII BEIECTBA.
Mogenu cTpoeHus ra3oB, XKUIAKOCTEN
Y TBEPIBIX TEN

23

Macca monekyn. KonndyectBo
BemiectBa. [locTosHHas ABoraapo

24

TemnoBoe paBHOBecue. TemnepaTypa
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u e€ uzMmepenue. lllkana remneparyp
Lenscus

Wneansusiii raz 8 MKT. OcHoBHOE

bu6mmoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTtypa Kak Mepa
26 CpelIHe KUHETUYECKON SHePTruu bubnmnoreka [JOK
JIBUJKECHHSI MOJIEKYJl. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona
27 3akoH JlanbToHa. ['a30BbIC 3aKOHBI
JlabopaTtopHnas pabota
28 «HMccnenoBanue 3aBUCUMOCTH MEXIY
napameTpamMu COCTOSIHUS
Pa3peKEHHOTO Ta3an
29 N3onporiecchl B aeanbHOM ra3e u ux bu6mmoreka [IOK
rpaduyeckoe npeacTaBieHUue https://m.edsoo.ru/ff0c570e
BryTpenHss sHeprus
TEPMOJAMHAMUYECKOU CUCTEMBI U
30 crocoObl e€ n3mMenenus. Konmuectro bubnuorexa [JOK
TeIUIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTUsi OJHOATOMHOI'O UJI€AJTLHOTO
rasa
31 Bunsl Teruionepeauu bubmorexa [IOK
https://m.edsoo.ru/ff0c5¢36
VY ienpHas TEMIIOEMKOCTh BELIECTBA.
32 KonnvecTBo TEIIOTHI pH bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5c36
Terutonepenave. AnuabaTHbIN mporecce
33 IlepBblil 3aKOH TEPMOAVMHAMUKH U €T0 bubnuoreka [IOK

MMPUMCHCHUC K U30IIpoLcccamMm

https://m.edsoo.ru/ffOc5efc
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HeoOpaTtumocTs nporieccoB B

34 npupoje. Bropoii 3akon bubnuotexa LIOK
pupoae. P https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Mpunnun aeiicteus u KI1J[ TermoBoit Bbubmmoreka [JOK
MAIIHHBI https://m.edsoo.ru/ff0c600a
36 [Tuxn Kapno u ero KIT/{
37 DKOJ0ru4ecKue mpooIeMbl
TEIUIOPHEPTETHKHU
38 Ob6o6matomuit ypok « MosnekynsipHas bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKI https://m.edso0.ru/ff0c6938
Kontponbnas pabota mo teme
39 «Momnekynsipaas pusuka. OCHOBBI brbmmorexa [OK
yip ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpazoBanue U KOHACHCAIHS. bubnuorexa [IOK
Hcnapenue u kunenue https://m.edso0.ru/ff0c63b6
AOCOIIOTHAS U OTHOCHTETbHAS
41 BJIAJKHOCTH BO3/1yxa. HachleHHbIi Bubmmorexa LIOK
Ayxa. = https://m.edsoo.ru/ff0c64d8
nap
TBeépnoe Teno. Kpucrannmueckue u
42 amop(HBbIC Tena. AHU3OTPOIHS bubnnoreka [JOK
CBOWCTB KpUCTAIUIOB. JKuakue https://m.edso00.ru/ff0c65f0
kpucTayibl. COBPEMEHHBIC MaTePHAITBI
[1naBieHre U KPUCTATUTU3AIIHSL.
43 Y enbHas TEIUIOTA IUIABICHHUS bubmmorexa LIOK
A ' https://m.edsoo.ru/ff0c6708
Cybmumarnus
44 YpaBHeHUE TEIIOBOTO OaaHca bubmorexa LIOK

https://m.edsoo.ru/ff0c6820
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OnexTpu3anus Teil. JNeKTPUIECKUU

45 3apsa. J{Ba BHIa SIIEKTPUICCKHIX bubmorexa [JOK
AL a p https://m.edsoo.ru/ff0c6bcc
3apsioB
ITpOBOMHUKH, TUDIIEKTPUKA U
46 n(f)n [IPOBOIHUKHU 3aK§H COXpaHEHUs bubnmorexa LOK
yHnpoBoa ' p https://m.edsoo.ru/ffOc6bcc
ANEKTPUIECKOTO 3apsiia
B3aumopaeucTsue 3aps0B. 3aKOH
47 Kynona. ToyeyHBIW DIIEKTPUIECCKAN buGnnorexa [IOK
Y ) P https://m.edsoo.ru/ffOc6ced
3apsi
Hanpsk€HHOCTB JIEKTPUYECKOro
48 noJist. [IlpuHnun cynepno3unuu bubnuorexa [IOK
ANEKTPUYECKHUX TToNeu. JInHuum https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabora cuit 3IeKTpoCTaTHIeCcKOro
49 noa. Ilorennman. Paszaocts bubnnorexa [IOK
' THa. https://m.edsoo.ru/ff0c6f00
[MOTEHIMAJIOB
I[IpOBOMHUKY U JUIEKTPUKH B
50 anpeKT 0CTATUYECKOM HOI:J)IG bubnnorexa [IOK
p ) https://m.edsoo.ru/ff0c7018
Jwuanexrpudeckas IpOHULIAEMOCTD
Bbu6nuoreka [JOK
51 DnexTpoeMKoCcTh. KoHmencaro
P A P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD TIIOCKOTO
52 KOHJIeHCcaTOpa. DHEPrus 3apsyKeHHOr 0o bubnnorexa [IOK
a pa. p p https://m.edsoo.ru/ff0c72c0
KOHJICHCATOPa
53 Jlaboparophnas padota "H3mepenue
ANEKTPOEMKOCTH KOHIeHCaTopa'
54 [IpuHIMIT NENCTBUS U IPUMEHEHUE

KOHACHCATOPOB, KOMMPOBAJIBHOI'O
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anmapara, CTpyMHOro npHuHTepa.
DJIeKTpOCTaTUYECKAs 3allUTa.
3a3zeMiIeHHe IEKTPOPUOOPOB

DIIEKTPUUECKHI TOK, YCIOBHS €r0
cymiectBoBaHus. [I0CTOSHHBIN TOK.

55 Cuna Toka. Hampsokenue.
Conpotunenue. 3akon Oma it
y4acTKa Lenu
[TocnenoBarenvHOE, MapaiebHOE,
CMEIIaHHOE COSIUHEHNE Eub 1OK
nonImoTeKa
56 MPOBOJHUKOB. JJabopaTtopHas padboTa 0.5
poBOA patop p https://m.edsoo.ru/ff0c74f0
«M3yueHne cMemaHHOro COeTMHEHUS
pPE3UCTOPOBY
57 PaboTta 1 MOUTHOCTB AJIEKTPUIECKOTO bubnuorexa [JOK
ToKa. 3akoH Jlxoynsa-Jlenua https://m.edsoo.ru/ff0c7838
3akon OMma 151 TOJTHOH (3aMKHYTO#)
anekTpuieckoit nenu. Koporkoe
bu6mmoreka [IOK
58 3ambikaHue. JlaboparopHas pabota 0.5
https://m.edsoo.ru/ff0c7ae0
«3mepenue IJIC ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBICHUSDY
PesepBHelii ypok. KonTponsHas
59 abora no reme "InekrpoauHamuka’ / bubmmorexa LHOK
p . P https://m.edsoo.ru/ffOc8c56
Bcepoccuiickas npoBepouHas pabota
OO6oO0maromuii ypox
60 «DJIEKT OI[I/IHal\?I]EKa» / Bcepoccuiickas bubmorexa HOK
P P https://m.edsoo.ru/ffOc88be
mpoBepoyHas pabora
61 DIIeKTpOHHAs MPOBOJAUMOCTD TBEPIBIX

METAJIOB. 3aBUCUMOCTD
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COTPOTHUBJICHUSI METAJUIOB OT
Temmeparypbl. CBEpXIPOBOIMMOCTh

DNEeKTPUUECKUN TOK B BaKyyMe.

62 . 1
CBowCTBa 3JIEKTPOHHBIX ITyYKOB
[TomynpoBOIHUKH, UX COOCTBEHHAS U

63 IIpUMECHas IPOBOAUMOCTh. CBOMCTBA 1 bubnuoreka [IOK
p—n-nepexoaa. [ToaynpoBOIHUKOBBIE https://m.edsoo.ru/ff0c84ae
puOOpbI
DJEeKTPUUECKUH TOK B pacCTBOpAx U

64 pacIiaBax 3J€KTPOJIUTOB. 1 bubnuoreka [IOK
DIIEKTPONUTHYECKAS JTUCCOIHAIIHS. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DNEeKTPUYECKUU TOK B rasax.

65 CamoCTOSTeTbHBIN U 1 bubmuoreka [JOK
HECAMOCTOSITENbHBIN pa3psaa. MoHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexkTpuyeckue npudopsl u

66 YCTpPOICTBA U UX MPAKTUYECKOE 1 bubnuorexa [IOK
npumeHeHue. [IpaBuna TeXHUKN https://m.edsoo.ru/ff0c86fc
0e301acHOCTH
KonrponsHas padora no teme

67 «Qnekrpocraruka. [TocrosHHBIN 1 bubnuorexa [IOK
3NeKTpUYeCcKuil ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeax»»

68 PezepaHblil ypok. O0o0maronuii ypok 1 bubnuoreka [IOK
no temam 10 kmacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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11 KJIACC

KoJsn4yecTBo yacos JJIeKTPOHHbIE
Ne Hara ungposbie
Tema ypoka Konrtpoabubie | TlpakTuyecku
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThbI e padoThbI
pecypchl
[TocTostTHHBIE MATHUTHI U UX

1 B3auMo/ieicTBUE. MarHUTHOE MOJIE. 1 bubmuoreka [JOK
BekTop MarHuTHOM MHAYKUMH. JIMHUU https://m.edso0.ru/ff0c9778
MarHUTHOW MHIYKIIMH
MarsuTHoe 1nosie npoBOAHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6muoreka [JOK
BzaumopeiicTBue MpoOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «M3yuenue 1 1 bubnuorexa [JOK
MAardUTHOTO IOJI KaTYIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS1 Ha
MIPOBOJIHUK C TOKOM. Cuita Ammepa.

4 JlaGoparopHas pabota 1 1 bu6nuorexa LIOK
«HccnenoBanne aercTBUA https://m.edsoo.ru/ffOc9ac0
MOCTOSIHHOT'O MarHuTa Ha pamKy C
TOKOM
JlelicTBME MAarHUTHOTO IOJIS Ha

5 JBIKYIIYIOCS 3apSKEHHYIO YaCTHULLY. 1 bubnuorexa LIOK
Cuna Jlopenmna. Pabota cumbl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 OnekTpoMarHuTHas uHAykuus. [lotok 1

BEKTOpa MarHUTHOM uHAyKuuu. I1C
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WHIYKIUW. 3aKOH JIEKTPOMarHUTHOM
nHaykiuu Gapanes

JlaGopaTopHnast pabota
«HccnenoBanue SIBICHUS
AIEKTPOMATrHUTHOW WHTYKITHID

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTS. SBIEHUE
camounaykiuu. 3J1C caMOMHIYKIIUU.
DHeprusi MarHuTHOTO TIOJIS KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIE

bu6mmorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCcTponucTBa U ux
IIPUMEHEHUE. TIOCTOSIHHBIE MATrHUTHI,
AJIEKTPOMATHUTBI, dJIEKTPOABUTATEIb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHL],
WHAYKIIMOHHAs 1eYb

10

O6o06maromuii ypok «MarautHoe
noJie. DIIEKTPOMarHuTHasT WHIYKITUSDY

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cab82

11

KonrtponsHas pabota o teme
«MarnaurtHoe noue.
DJIEeKTpOMarHUTHAsT HHIYKIIWSD)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CBo0oiHBIE MEXaHUYECKUE
kosiebanus. ['apMonnyeckue
KoyieOaHus. Y paBHEHUE
TapMOHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepuo/ia MajbIxX KojaebaHui rpysa Ha
HUTH OT JJTHHBI HUTH U MAcCChI TPy3a»
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KonebatenbHbi kOHTYp. CBOOOIHBIE
9JIEKTPOMAarHuTHbIE KOJeOaHus B

bub6mnoreka I[IOK

14 AeaIbHOM K0J1e0aTeIbHOM KOHTYPE.
P https://m.edsoo.ru/ff0cb820
AHaJorus MeX1y MEXaHHUYEeCKUMHU U
AIEKTPOMArHUTHBIMU KOJIeOaHUSIMU
®opmyna Tomcona. 3aKkoH
15 COXpaHEHHUs SHEPTHH B HICATbHOM bubmmorexa LHOK
P P https://m.edsoo.ru/ff0cb9c4
KOJIe0aTEIbHOM KOHTYpE
[IpencraBnenue o 3aTyXaroMUX
Kosie0aHusX. BolHyKIeHHBIE
16 MexaHU4ecKre Kojebanus. Pezonanc bubmorexa [IOK
' ' https://m.edsoo.ru/ffOcbb86
BrinyxaeHHBIE 2JIEKTPOMAarHUTHBIE
KoseOaHus
ITepemennbIn ToK. CUHYyCOUIATBHBIN
NepeMEeHHBIH TOK. MoITHOCTh
17 [IEPEMEHHOI0 TOKA. AMIUIUTYIHOE U bubmmorexa LOK
P ' y https://m.edsoo.ru/ffOchd34
JEUCTBYIOIIEE 3HAUEHUE CHUIIBI TOKA U
HATIPSDKEHUS
Tpancdopmarop. [IponsBoacTso,
18 nepenavya u norpedieHue
AIIEKTPUYECKOM SHEPTUU
Y CTpoiCTBO U MPAKTUYECKOE
19 IIPUMEHEHUE JJIEKTPUUECKOTO 3BOHKA, bubnuoreka [JOK
reHepaTopa IepeMEHHOTO TOKa, https://m.edsoo.ru/ff0cc324
JIMHUU JJIEKTpoliepesayd
DKOJIOTUYECKHE PUCKU TTPH
20 MIPOM3BOJICTBE IEKTPOIHEPTUH.

KynbTypa ncnonab3zoBanus
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KHU3HU

Mexanuueckue BOJIHBI, YCJIOBUA
pactpoctpanenus. [lepuoa. CkopocTb

bu6mmoreka [JOK

21
pacnpoCTpaHEeHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0ccab4
[Tonepeunbie U MPOOIBLHBIE BOJHBI
99 3ByK. CKOpOCTh 3BYKa. | pOMKOCTH bubnuoreka [JOK
3ByKa. Beicota ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJHBI, MX
23 CBOMCTBA U cKOpocTh. [lIkana Bubmmorexa [IOK
P ' https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATHUTHBIX BOJH
[TpuHIMIIBI pAAHOCBS3U U
24 TeneBuaeHus. Pa3Burue cpeacTs
cBs13u. Pagnosiokamus
o5 Kontponbnas pabota «Konebanus u bubnuorexa [JOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsamosinHETHOE pacpoCTpaHEHNE
26 CBETa B OJJHOPOJHOMU cpefe. bubnuorexa [JOK
Todeunslit UICTOUHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxkeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubamorexa [TOK
p o p https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B TUIOCKOM 3epKajie
IIpenomnenue ceera. [lonnoe
28 BHYTpeHHee oTpaxeHue. [IpenenpHpn bubnuorexa [JOK
YI0JI MOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopaTtopHnas pabota «M3mepenne bubnmoreka [JOK

IMoKasaTeyid IMpEJIOMIICHUA CTCKIIA»

https://m.edsoo.ru/ff0cd67a
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JIunzel. [loctpoenue n3obpaxeHuii B

30 nun3e. opmyna TOHKOM JTUH3bI bubamorexa [OK
+ POpMY ' https://m.edsoo.ru/ffOcddle
VYBenuueHue JIMH3bI
JlaGopaTtopHnast pabota
31 «MccnenoBanne CBOMCTB
n300paKeHU B TUH3AX»
Hucnepcus cBera. Cl10XXHBIN COCTaB
32 6enoro csera. L{er. JlabopaTopHas
pabora «HaGnronenue aucnepcun
CBETa»
WnTepdepennms cera. Audpakius bubnuoreka [IOK
33 N
cBera. JludpakunonHas penéTka https://m.edsoo.ru/ffOced22
ITonepe4HOCTH CBETOBBIX BOJIH. bub6nuorexa LIOK
34
IHonmapusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpuOOPHI U YCTPOHCTBA U
YCIIOBUS UX O€30MacHOTO MPUMEHEHUS
['paHuIIBl IPUMEHUMOCTH
36 KJIACCUYECKOU MeXaHUKH. [locTyiarsl bubnuoreka [JOK
CIIELIMATIbHOU TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCUTEIILHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeiieHre BpEMEHU U COKpaIlcHIE bubmmorexa LOK
P P https://m.edsoo.ru/ff0cfad2
JUTHHBI
DHEPrus ¥ UMITYJIbC PEIATUBUCTCKON
38 yacTuibl. CBS3b MAacChl C SHEPTUEH U bubnmorexa [IOK
' P https://m.edsoo.ru/ffOcfc68
UMIYJIECOM. DHEPTHUs MOKOS
39 Kontponbhas pabota «OnTHka. bubmuoreka [IOK

OCHOBBI CIENUATIBHON TEOpUH

https://m.edsoo.ru/ffOcf6f0
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OTHOCUTCIBHOCTH))

®oronsl. opmyina [Inanka. Jneprus

bubmuoreka [{OK

40
¥ UMITYJIBC OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCTIET0BAHNE Bu6 LOK
nommorexa
41 porospexra. Onbrrer A. T https://m.edsoo.ru/ffOcffca
CroneroBa
3akousb! horodrddexra. YpaBHeHue
42 QI/IVHI_HTGI(/iIzHa J'qu)l(b(bOTOB(I)(geKTa bubmmorexa LOK
a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorospdexra
Jasnenne ceera. OnbiThl I1. H.
43 JlebeneBa. XMMHYECKOE JEUCTBUE bubmmorexa TIOK
AieBd. a https://m.edsoo.ru/ff0d04a6
cBeTa nhttps://m.edsoo.ru/ftav4ab
TexHuueckue ycTpoicTa u
MPAKTHYECKOE IPUMEHEHUE!
44
doTorneMeHT, PoTONATUHK,
COJTHEYHast OaTapesi, CBETOIUO]T
but6mmoreka [IOK
Pemenue 3amau no reMe « JIEMEHTEI
45 . https://m.edsoo.ru/ff0d030
KBAHTOBOW OIITHUKW 5
Mopens atoma TomcoHa. OnbBITE
46 Peszepdopaa no paccesHuro a-yactu bubmorexa LHOK
pOOPA p t https://m.edsoo.ru/ff0d091a
[TnanerapHast MOJICIIb aTOMA
bubmnoreka LIOK
47 Mocrynarer bopa https://m.edsoo.ru/ffOdOafa
W3nydenue u morjomeHue (GoTOHOB
48 [IPY IIEPEXOJE ATOMA C OJHOTO YPOBHS bubmmorexa TIOK
p pexon . s yp https://m.edsoo.ru/ffOdOafa
SHEPTUU Ha APYyroi. Buabl criekTpoB
49 BoisHOBEBIE cBOMCTBA YacTHIl. BOJIHEI bu6mmoreka [IOK
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ne bpouia. KopnyckyasipHO-BOITHOBOU

nyanu3M. CIIOHTaHHOE 1
BBIHY)KJICHHOE U3JTy4YCHHE

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE paInOAKTUBHOCTU. OTBITHI
Pezepdopna mo onpeaenennio cocrara
PaIuoOaKTHBHOTO M3TYUYEHUS

bub6mmorexa [JOK
https://m.edsoo.ru/ff0d0fd2

51

CaomicTBa anib(a-, 6era-, raMma-
u3lly4eHus. BausHue
PaAMOaKTUBHOCTH Ha KUBBIE
OpraHHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oTomnbl. Anbda-pacna.
DNEKTPOHHBIM U TO3UTPOHHBIN OeTa-
pacnan. ['amma-usinydenue

bubmuoreka [{OK

https://m.edsoo.ru/ff0d116
2

53

DHeprusi CBSI3U HYKJIOHOB B si/Ipe.
Snepublie peakuuu. AnepHbid
peaktop. [IpoGiembl, EpCHIEKTUBHI,
3KOJIOTUYECKHE ACTIEKTHI SIEPHOU
SHEPIreTHKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d135
6

54

DneMeHTapHbIe YacTullbl. OTKPBITHE
Mo3uTpoHa. MeTobl HaOMIOCHUS U
pErucTpalum 3JIEMEHTAPHBIX YACTHII.
Kpyrabiii cton «®yHaameHTanbHbIe
B3anMoencTBus. ExMHCTBO
buU3NYECKOW KapTUHBI MUPA»

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

55

Drarnbl pa3BUTHS ACTPOHOMMHU.
[TpuxnagHoe U MUPOBO33PEHYECKOE
3Ha4YE€HHE ACTPOHOMUH. Buj
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3B€3aHOr0 HeOa. Co3Be3nus, ipKue
3BE3JIbl, IUTAHETHI, X BUJIUMOE
nemkenne. ConHeyHas cCHCTeEMa

56

Connue. ConHeyHasi akTUBHOCTb.
HcTtounuk sHeprun ConHIA U 3BE3]

57

3BE3/1bI, X OCHOBHEIE
XapaKTEPUCTUKU. 3BE3/IbI TTIaBHOU
MOCJIEA0BAaTENbHOCTH. BHyTpeHHEe
ctpoeHue 38€31. COBpEMEHHbIE
NPEICTABICHUS O TPOUCXOKICHUU U
sBostronny CoJIHIA U 3BE3T

58

Muneunsn Iyt — Hama ["anakTuka.
IMTonoxxenue u aBrxenue CoyHIIA B
lNanaktuxe. ['anaktuku. Y€pHbIEC IBIPHI
B fAJIpax rajgakTUK

59

Bcenennas. Pa3Oeranue rajgakTuk.
Teopus bospmoro B3peIBa.
PenukToBoe U3nydeHue.
MeraranakTuka

60

Hepemennsie nmpobieMbl aCTpOHOMUHT

61

KonTtponbHas pabora «DneMeHTHI
ACTPOHOMMH U aCTPOPHUIUKI

62

Ob6o6maromuit ypok. Ponb Gpusuxu u
ACTPOHOMMHU B IKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COUMAIIBHOW U
ITHYECKOH cepax NesTeTbHOCTH
YenoBeKa

63

O6o6maromuit ypok. Pois u Mecto




(GU3MKH U aCTPOHOMMH B
COBPEMEHHOM HAyYHOUN KapTUHE MUpa

64

O6o06maromuit ypok. Posb
¢duznueckoil Teopur B GOpMUPOBAHUH
MIPEACTABICHUH O (PU3UIECKOM
KapTHHE MUpa

65

O6o6maromuii ypok. Mecrto
¢u3nyecKoil KapTUHBI MUpa B 001LIEM
PSTy COBPEMEHHBIX €CTECTBEHHO-
HayY4HbIX IPEJCTABICHUN O IPUPOE

66

PesepBHbIil ypok. MaruutHoe moure.
DneKTpOMarHuTHas MHAYKIHS

67

PesepsHblil ypok. Ontuka. OCHOBBI
CIIELUAJIbHOM TEOpUU
OTHOCUTEJIbHOCTH

68

Pesepublii ypok. KBantoBas ¢gusuka.
DnEeMEHTHI aCTPOHOMUU U
acTpou3uku

bubmnoreka LIOK

https://m.edsoo.ru/ff0d178
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IPOBEPSIEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

10 KJIACC

Kon
MpoBepsAEeMOro
pe3yJbTara

IIpoBepsieMble NpeAMeTHBIE Pe3YJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeILHON MPOrPaMMbI CPETHET0 001IIero 00pa3oBaHMs

10.1

JleMoHCTpHpOBaTh Ha TpUMEpax poilb W MeCTO (U3UKU B
(GbOpMHpPOBaHUHM COBPEMEHHON HAy4YyHOH KapTHHBI MHUpa, B Pa3BUTHUHU
COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B MPAKTUYECKON AEATEIbHOCTH

moaen

10.2

Y4YuThIBaTh TPAHMIIBI MPUMEHECHUSI U3YYCHHBIX (DHU3NYECKUX MOJICIICH:
MaTepuaibHas TOYKa, WHEPIHAIbHAs CHCTeMa OTCYETa, a0COJIOTHO
TBEPAOE TEJIO, UACAIBHBIN I'a3; MOJAEIN CTPOCHUS I'a30B, KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM SICKTPUYECKUM 3apsii — MpU PEIICHUH

dusnyeckux 3anaq

10.3

Pacrio3naBath (u3uyeckue siBieHus (OPOLECChI) U OOBACHITH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KMHETHUYECKON Teopuu
CTPOEHHs BellecTBa M  DJJEKTPOJAMHAMHMKU. PaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJMHEIHOE ABM)KEHUE, CBOOOJHOE MaseHue
TeJ, ABWXKEHHE IO OKPYKHOCTH, HWHEPLMs, B3aUMOIEHCTBHE TEII,
muddy3us, OpOyHOBCKOE JIBUJKEHHME, CTPOEHHE JKUIKOCTEH W
TBEPABIX  TeJ, M3MEHEHHME 00béMa Ted TMpU  HArpeBaHUU
(oxnakaeHUM), TEIUIOBOE pPaBHOBECHE, WCIIAPEHHE, KOHJCHCAIUS,
IUTABJICHUE, KPUCTAUIM3alus, KHIIEHHWE, BJIAXXHOCTb BO31yXa,
NOBBIILIEHNE JIaBJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAY IapaMeTpaMHM COCTOSHHUS Ta3a B H30IPOLECCaXx;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apAa0B

10.4

OnwuceBaTh MEXaHWYECKOE JBIDKEHHE, WCHOJIB3ysd (pu3mueckue
BEJIMYMHBI. KOOPAWHATA, IIyTh, MEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWJIa, WMIYJbC Tejla, KHUHETUYECKas JHEprus,
NOTEHUHUAaNbHAsl DJHEPIus, MexaHudeckas paboTa, MexaHHYecKas
MOITHOCTb; TIPY ONUCAHUH MPABUIILHO TPAKTOBATH (PU3NUECKUNA CMBICI
UCIOJIb3YEMbIX BEJIWYHMH, HUX OOO3HAYEHHMS M EIUHUIIbI, HAXOJIUTh
(dbopMyIibl, CBSI3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU

BCJIIMUYNHaAMH

10.5

OnwuceIBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TEI M TCIUIOBBIC




SBJICHHSI, WCIOJIB3ysl (HU3WUYECKHE BEIMYMHBI. JIaBJICHWE Ta3a,
TEMIIepaTypa, CpeaHss KUHETHYeCKas JHEPrus XaoTHYECKOro
JIBIDKEHUS MOIIGKYJ, CpeIHEKBaJApaTU4YHAs CKOPOCTh MOJEKYIH,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHss  dSHeprusi, paboTa Ta3a,
KO3(pUIIMEHT TONE3HOr0 JEHWCTBUS TEIUIOBOTO JBHUTATEINSI;, TMpHU
OTIMCaHUU MPaBUIIBHO TPaKTOBAThH buznaeckuit CMBICIT
UCIIOJIb3yeMbIX BEJIMYMH, UX OOO3HAUYECHHs] U EIUHUIbI, HAXOIUTh
(GopMyITBI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIIMYUHY C JPYTHMHU

BEJIMYHUHaAM

10.6

OnucelBaTh M3y4YEHHBIE DJIEKTPUYECKHE CBOWCTBA BEIECTBA H
JNIEKTPUYECKUE  siBICHUS  (MPOLECChI), HCMOJB3Yys  (U3UUSCKHE
BEJINYUHBI: JJIEKTPUYECKUN  3apsn, JIIEKTPUYECKOE oJe,
HaIpsOKEHHOCTh 110711, IIOTEHLHAJl, Pa3HOCTh IIOTEHLUAJIOB; IIPH
ONMCaHUM MPABUIBHO TPAKTOBATH (U3NYECKUN CMBICI UCIOJIb3YEMBbIX
BEJIMYMH, HUX OOO3HAUYEHUsS M EIUHUIBI, YKa3bplBaThb (OPMYIIbI,
CBSI3BIBAIOIIME  JIAaHHYIO  (U3WYECKYI0 BEIMYMHY C  JPyTUMH

BCJINYHUHaAMH

10.7

AHATM3UPOBATh (U3MUYECKHUE TMPOLECCHl W SIBJICHUS, HCIIOJIb3YS
duznyeckue 3aKOHBI M MPHUHIIUIIBI; 3aKOH BCEMUPHOTO TsroTenus, I, |1
u |1l 3akonbl HeloTOHA, 3aKOH COXpaHEHHUS MEXaHHUYCCKOH DHEPIHH,
3aKOH COXPaHCHHSI UMITYJIbCA, TTPHHIIAIT CYTICPIIO3UITUH CHJI, TIPUHITATT
paBHOTpaBUS WHEPUUATBHBIX CHUCTEM  OTCU€Ta;, MOJCKYJSPHO-
KUHETUYECKYI0 TEOPHUIO CTPOCHHUS BEIIECTBA, ra30BbIC 3aKOHBI, CBS3b
CpeHeH KWUHETHYECKOH SHEPruu TEIUIOBOIO JBHIKCHHS MOJICKYJ C
aOCOJIIOTHOM TEMITepaTypol, MEPBBIA 3aKOH TEPMOIWHAMUKH, 3aKOH
COXpAaHEHHUs DJJICKTPUUYECKOTO 3apsiaa, 3akoH KynoHa;, mpu 3SToM
pa3nuyuaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTU4YecKOe

BBIPKCHUE U YCIIOBHS (TpaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIC MPUHIMIMBI JCUCTBUS MAIIUH, HPUOOPOB H
TEXHUYECKHUX YCTPOWCTB; pa3iuyaTh yCIOBUS HUX 0€30MacHOro

HCIIOJIBb30BAHUS B HOBCCI[HGBHOﬁ KHU3HU

10.9

BBIMOTHSTE SKCIIEPUMEHTBI 110 UCCIICAOBAHNIO (DU3UUCCKUX SBICHHH U
IIPOLIECCOB C MCMOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUH; NPH
3TOM (OpMyIHPOBaTh TpodsIeMy (3amady) W THIOTE3Y Yy4eOHOTO
IKCIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  HPEJIOKESHHOTO

000pyI0BaHusl, IPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIbI

10.10

OcyIJ_IeCTBJ'IHTB npsMBIC W KOCBCHHBIC HU3MCPCHUA (I)I/I3I/I‘{eCKI/IX

BCJIMYHH, IIPU 3TOM BBI6I/IpaTI> ONTUMAJIBHEINA CHOCO0 U3MCPCHHUA U




HCII0JB30BAaTh U3BCCTHBIC METO/AbI OLICHKN HOFpCHIHOCTeﬁ I/ISMepeHI/IfI

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIy (QUINYECKUMH BEIUYMHAMH C
WCIIOJIb30BAaHUEM IIPSIMBIX HW3MEPEHHM; IPU 3TOM KOHCTPYHPOBAThH
YCTaHOBKY, (HKCHpPOBATh pE3yJbTaThl MOJYyYEHHOH 3aBHCHMOCTH
¢u3nUecKux BEeIUYUH B BUJE TaOJIUI U TPa(UKOB, eNaTh BHIBOJBI MO

Pe3yjibTaTaM HUCCIICIOBAHUS

10.12

CobOmoaTe  TpaBWiIa  0€30MacHOTO  Tpylda TMpH  MPOBEACHHUU
UCCJICOBAaHMK B paMKaX yd4eOHOTO DJKCIIEpUMEHTa, Yy4eOHO-
MCCIIEIOBATENIbCKOM M MPOEKTHOM AEATEIBHOCTH C MCIOJIb30BaHUEM

U3MEPHUTENBHBIX YCTPOMCTB U 1aO0PaTOPHOTO 000PYLOBAHUS

10.13

Pemate pacu€THbIe 3a7aun ¢ SBHO 3aJaHHONW (PU3UUECKON MOJECIBIO,
UCTIONB3Ysl (PU3UYECKUE 3aKOHBI W TIPUHIIUIBI, HA OCHOBE aHaJIM3a
YCIIOBUSL  3a/ladydl  BBIOMpaTh  (PU3MYECKYI0 MOJIENb, BBIICISTH
bu3ndecKkue BEIMYMHBI U (HOPMYJIbI, HEOOXOAMMBIC I €€ pelieHus,
MIPOBOJIUTH PACUETHI M OIEHWBATH PEATHHOCTH MOJTYYEHHOTO 3HAYCHUS

(U3HYECKON BETUMIMHBI

10.14

Pemats Ka4eCTBEHHBIE 3a1a4H: BBICTPANBATh JIOTUYECKH
HEMPOTUBOPEUYMBYIO LEMOYKY PACCyXACHUN C OMOPOM Ha M3YUYCHHbBIC

3aKOHBI, 3dKOHOMCPHOCTH U (pI/I3I/I‘{eCKI/Ie SABJICHUA

10.15

Wcnonp3oBath mnpu  pemieHHH y4eOHBIX 3aJad  COBPEMEHHBIE
UH(QOPMALIMOHHBIE TEXHOJOTUM JUISL TIOHMCKA, CTPYKTYPHPOBaHUS,
UHTEpNpEeTallud M HNpPEJCTaBIeHHUs Y4yeOHOM M HayuyHO-IOIYJSPHOM
uHbOpMaIK, MOJYYEHHOM M3 Pa3IMYHbIX MCTOYHHUKOB; KPUTHUECKU

aHAJIM3UPOBATh NOTy4aeMyl0 HH(OPMALUIO

10.16

[TpuBoauTH TpHUMEPHI BKIAJa POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO

MHDPAQ, B Pa3BUTHUC TCXHUKU U TEXHOJOT UM

10.17

Hcnonp3oBaTth TeopeTHYEeCKHe 3HAHUS MO (U3UKE B IOBCETHEBHOMN
KHU3HH 7151 o0ecriedeHns: 0€30MacHOCTH pU oOpaleH!H ¢ MpudopamMu
¥ TEXHUYECKHMMH YCTPOHCTBAMH, JJIsi COXpPAHEHHs 3I0pPOBbS U

coOII0ACHHSI HOPM SKOJIOTMUYECKOT0 TIOBE/ICHUS B OKPYXKalollIel cpene

10.18

PabGoTaTh B rpyIime ¢ BHIIOJHEHUEM PA3IUYHBIX COIMAIBHBIX PO,
IUIAaHUPOBaTh  pabOTy  TpyNIbl, pPAlMOHAJIBHO  pacHpelessiTh
00s13aHHOCTH M TUJIAHUPOBATHh JEATEIIBHOCTh B HECTaHIAPTHBIX
CUTyaIMsIX, aJeKBaTHO OIICHUBATh BKJIQJ KaXXIOTO0 U3 YYaCTHHUKOB

TPYIIIBI B pelIeHrne paccMaTpUBaeMOil poOIeMbl




11 KJTIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeILHON NPOrPaMMBbI CpelHero o01ero odpasoBanus

111

JleMoHCTpHpOBaTh Ha TpUMepax poidb © MeCTO (HU3UKK B
(GOpMHPOBAHNU COBPEMEHHON HAay4yHOW KapTHUHBI MHpPA, B Pa3BUTHH
COBPEMEHHOW TEXHMKHU M TE€XHOJIOTHH, B MPAKTUYECKON ACSITEIBbHOCTH

JIIOJIEH, TIEJIOCTHOCTh U €AMHCTBO (PM3MUECKONW KapTHUHBI MUPa

11.2

Y4uThIBaTh TPAHUIBI IPUMEHEHHS U3YUYEHHBIX (DU3HUECKUX MOJIEICH:
TOYEYHBIN AJIEKTPUUECKUN 3apsll, siA€pHasi MOJIENIb aTOMa, HYKJIOHHAs

MOJIENIb aTOMHOTO Si/Ipa MPH PeIeHNH (PU3NIECKUX 3a/1a4

11.3

Pacrio3naBate usnueckue sBieHus (mpouecchl) H OOBSICHATh UX HA
OCHOBE 3aKOHOB  DJIEKTPOAMHAMUKM H  KBAaHTOBOH  (PHU3HKH:
JIEKTPUYECKasi IMPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE  JIEHCTBHS  TOKa, B3aUMO/JIeHiCTBHE MarHuTOB,
AJNIEKTPOMArHWTHAsE WHAYKIUS, JeHCTBHE MarHUTHOTO TIOJsS Ha
NPOBOJHUK C TOKOM W JBWXKYIIMHCS 3apsl, AJIEKTPOMAarHUTHEIC
KoJIeOaHUsT ¥ BOJHBI, MPSIMOJMHEHHOE pacHpOCTPaHEHUE CBETa,
OTpa)KeHHe,  HpeloMiIeHHe,  uHTepdepeHuus,  audpakuus U
HOJIIpU3alUsl CBETa, JAMCIEPCHsl CBeTa, (OTOdNEKTpUUecKuil 3¢ deKT
(boToaddekt), cBeroBOe MaBiIeHHWE, BO3HMKHOBEHHE JIMHEHYATOrO
CIeKTpa aToMa BOAOPOJAA, €CTECTBEHHass W  HCKyCCTBEHHas

PaaAnO0aKTHBHOCTDb

114

OnuceiBaTh ~ U3y4YCHHBIC CBOWCTBA  BeIIECTBAa  (DIIEKTPUYECKHE,
MarHUTHBIC, ONTHYECKHE, AICKTPUUYCCKYIO MPOBOJAUMOCTh PA3IHYHBIX
Cpel) W INEeKTPOMArHUTHBIC siBJIeHHs  (MPOIECCHI), HCIOJb3Ys
(Gu3nyeckue  BENUYUHBI.  JJEKTPUYECKU  3apsiji, CHiIa  TOKa,
JNIEKTPUYECKOE  HANpPSDKEHUE,  AJIEKTPUYECKOE  CONPOTHBIICHUE,
pasHocTh moTeHuuanos, JJ[C, paboTa TOka, MHIYKLIUS MarHUTHOTO
nons, cuiaa Awmmepa, cwia JlopeHiia, WHIYKTUBHOCTH KAaTYIIKH,
SHEPrHs AJIEKTPUYECKOT0 W MAarHUTHOTO IMOJIeH, TMEepPHOa W YacToTra
KoneOaHui B KoJeOaTeIbHOM KOHTYpE, 3aps/] U CHJia TOKa B TIpoLecce
FAPMOHMYECKUX  OJJIEKTPOMATrHUTHBIX  KojebaHuid,  (OKyCHOe
paccTosiHMe W ONTHYECKas CWJIa JIMH3bI, MPH OMUCAHWUHU IMPABUIBHO
TPAaKTOBaTh (DU3UYECKUH CMBICI HCHOJB3YEMbIX BEIUYUH, UX
0o0O3HaUeHHWs W EAWHUIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIINE

JTaHHYIO0 (PU3UYECKYIO0 BETUUUHY C IPYTUMH BEIMYMHAMHU




11.5

OnuceiBaTh HN3YYCHHBIC KBAHTOBBIC ABJICHUSA U IMMPOLCCCHI, UCIIOJIb3Y
(1)I/I3I/I‘-IGCKI/Ie BCIIWYMHBI. CKOPOCTh 3JICKTPOMAarHuMTHBIX BOJIH, JJIHMHA
BOJIHBI M 4YaCTOTa CBET4, S3HEPIruss MW HMIIYJIbBC (I)OTOHa, nepuong
nmojiypacmaza, O3HEprusa CBA3M ATOMHBIX SAJA€p, NOPHU OINHCAHHUU
IMpaBUJILHO TPAKTOBATb (1)H3H‘IGCKI/II7[ CMBICJT UCITIOJIB3YEMBIX BCJIIMYMH,
UX 0003HAUYCHUS U CIUHUIIbI, YKa3bIBaThb (bOpMyHBI, CBA3BIBAIOIIUC
JAaHHYIO (bI/I3I/IquKYIO BCIIMYMUHY C APYI'UMHU BCIMYNHAMHU, BBIYHUCIIATH

3HauYeHHE (PU3NYECKON BETUUHHBI

11.6

AHanu3upoBaTh (U3NYECKUE TMPOLECCHl W SIBICHUSA, HCIOIb3Ys
¢usznyeckue 3aKOHbBI M OpuUHIUOBL  3akoH Owma,  3aKOHBI
MOCJIEZIOBATENbHOIO U MapajlIeIbHOTO COEAMHEHUS MPOBOJAHUKOB,
3aKkoH [[xoynsa — JleHua, 3aKOH 2JE€KTPOMarHUTHOW MHAYKIUH, 3aKOH
NPSIMOJIMHEMHOTO paclpoCTpaHEHHs CBETA, 3aKOHBI OTPAXKECHHsI CBETA,
3aKOHbl  MPEJIOMJICHUA  CBETa, ypaBHEHWE  OWHINTEHHA IS
dboTorpdexra, 3aKOH COXpaHEHHS DHEPrUH, 3aKOH COXPAHCHUS
UMITyJIbCA, 3aKOH COXPAaHEHMsS DJIEKTPUYECKOro 3apsja, 3aKOH
COXpPAaHEHHs  MaccoBOro  uucia, Mnoctyiaatsl bopa,  3akoH
pPaIMOaKTUBHOIO pacmajaa; NOpH O3TOM  pa3iuyaTrh CJIOBECHYIO
(GOpMyIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXKEHUE U YCIOBUS

(rpanuIIbl, 006J1ACTH) TPUMEHHUMOCTH

11.7

OHpeI[CJISITI) HaIllpaBJICHUC BCKTOpPAa HWHAYKIHMKW MArHuTHOrO I10JIA

IIPOBOJHMKA C TOKOM, cuiibl Amnepa u cuiibl Jlopenna

11.8

CtpouTh ® ONHUCHIBATH H300paKE€HWE, CO3/aBAEMOE  IIOCKUM

3€pKaJioM, TOHKOW JINH301

11.9

BbINOMHATE SKCIEPUMEHTHI 110 UCCIIEJOBAHUIO (PU3UYECKUX SBICHUHN 1
IIPOLIECCOB C UCIIOJIb30BAHUEM NIPSMBIX U KOCBEHHBIX U3MEPEHMI; IPpU
aToM (opmynupoBatk mnpobiemy (3amady) W THUIOTE3y Y4eOHOTrO
JKCIIEPUMEHTA, codupaTb ~ YCTaHOBKY M3  IPEJIOKEHHOIO

000pyA0BaHUs, IPOBOAUTH OMBIT U (POPMYIUPOBATH BHIBOIBI

11.10

OcymiecTBisATh NOpsAMble U KOCBEHHbIE H3MEpPEeHHs (U3NYECKUX
BEJIMYMH, IPU STOM BHIOMpATh ONTUMANbHBINA CIOCO0 H3MEpEeHHs U

HCII0JBb30BAaTh U3BCCTHBIC METO/AbI OICHKN HOFpCIJ.IHOCTGfI H3MepeHI/II>'I

11.11

HccnenoBath 3aBUCUMOCTUA (DU3UYECKUX BEIMYHMH C WCIOJIB30BAHUEM
OpSMBIX ~ U3MEPEHUH; TpPU ITOM KOHCTPYHUPOBATH YCTAHOBKY,
dbuKcUpoBaTh pPe3yJbTATHl MOJYYCHHON 3aBUCHMOCTH (PU3HMUECKHX
BEJIMYUH B BHJIC TaOJIUIl M TPaUKOB, JIeJIaTh BBIBOJBI 110 pe3yJbTaTaM

UCCIIEIOBAHUS




11.12

Cob6mrogaTe mpaBujia 0Oe30macHOro TpyjAa TMpU  MPOBEJEHUU
UCCIEA0OBAaHUNM B paMKax ydeOHOro 5SKCIEpUMEHTa, YyuyeOHo-
UCCIIEIOBATENbCKOM M MPOEKTHOM AESTENIbHOCTH C UCIOJIb30BaHHEM

U3MEPUTENIbHBIX YCTPONUCTB U 1a00PaTOPHOTO 000py10BaHUS

11.13

Pematp pacu€tHble 3a7auu C SIBHO 3aJlaHHONM (DU3MUECKON MOJIENbIO,
UCIIONIB3Ysl (PU3MUYECKHE 3aKOHbI W TPHHIIMIBI, Ha OCHOBE aHajau3a
YCIOBHSL  3a7a4yd  BBHIOMpATh  (PU3WYECKYIO MOMACNb, BBIACIATH
dusnyeckue BETUYUHBI U (POPMYIIbI, HEOOXOAMMBIE ISl €€ pEIIeHu,
IIPOBOJAUTDH PACUYETHI U OLIEHUBATH PEAIbHOCTH MOJYYEHHOIO 3HAYEHUS

buznyecKoil BeTNYMHBI

11.14

Pematp  KkauecTBeHHBIE  3aJauu: BBICTpAaWBaTh  JIOTUYECKHU
HENPOTUBOPEUMBYIO LEMOYKY PACCYKICHHM C OMOpPOil HAa H3yueHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (bHSI/I'—ICCKI/IC SIBJICHUS

11.15

Hcnonb3oBaTh NOpU  pelIEHMHM YY4eOHBIX 3aJad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUM [UIsl TIOUCKA, CTPYKTYpPUPOBaHMS,
UHTEPIpETallMd W TPEJCTABICHUA Y4eOHOW W HaydHO-TIOMYJISPHOMN
UH(POPMALIUH, TOTYYEHHOW M3 Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKH

aHAJIM3UPOBATH MOIy4YaeMyto HH(OPMALIHIO

11.16

OOBICHATH MPUHIUIIBI JIENCTBUS MallliH, HpI/I60p0B N TEXHHUYCCKHX
YCTPOﬁCTB; pas3imuaTtb YCIOBHA HX 0€30IacHOro HCIOIL30BaHUSA B

MOBCEIHEBHON KU3HU

11.17

[IpuBOANTE TpUMEpHl BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIETO

MHpPa, B Pa3BUTHUEC TCXHUKU U TEXHOJIOTHH

11.18

Hcnonp30BaTh TEOpETHYECKHE 3HAHUS MO (PHU3MKE B TMOBCEIHEBHOM
KU3HM 11 oOecrieueHrs 6€30macHOCTH Ipu 0OpalieH!uu ¢ mpudopamu
U TEXHUYECKUMU YCTPOMCTBaMH, Ul COXPaHEHUSA 3J0pOBbI H

CO6J'IIOI[€HI/I$I HOPM 3KOJOIH4Y€CKOI'0 IIOBECACHUA B oxpymammeﬁ cpeac

11.19

PaGotats B rpymme C BBIIOJIHEHHEM DPA3IHYHBIX COLMAIBHBIX POJICH,
IUIAHUPOBaTh ~ paboTy  TIPYINNbl,  pPAlUOHATIBHO  PACHpENeNATh
0053aHHOCTM M IUIAHUPOBATh JIEATEIBHOCTh B  HECTAHIAPTHBIX
CUTyalMsX, AaJEKBATHO OLICHWBATH BKJIAJ KaXIOIO0 W3 YYACTHHUKOB

IPYIIIBI B PEILICHHE pacCMaTpUBaeMOi MPOOIeMbI




IHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
paszaen
a

Koxa npoBepsiemoro
3JIeMEHTa

IIpoBepsiemble 3J1eMEHTHI COAePKAHUSA

OU3NKA 1 METObI HAYYHOI'O IIO3HAHU A

11

®uzuka — Hayka o npupoae. Hayunsie
METObI MMO3HAHMS OKpYyXkarolero Mmupa. Ponb
JKCIIEPUMEHTa M TEOpUU B  IpoIlecce

MO3HAHUS PUPOABI. DKCIIEPUMEHT B (pU3HKe

1.2

MonenupoBanue (pu3nyecKuXx SBICHUNH U
npoueccoB. Hayunsle runore3pl. @usnueckue
3aKOHbI U TeopuH. ['paHuIBl TPUMEHUMOCTH
(buznueckux 3aKOHOB. [IpuHnun
coorBercTBUs. Pomp M MecTo (Qu3MKM B
(hopMHUPOBaHHHM  COBPEMEHHOM Hay4YyHOU
KapTUHBI MHpA, B IIPaKTUYECKOU

NEeATEIbHOCTH JIIOIEN

MEXAHUKA

##HPar###KTHEMATUKA

2.11

MexaHu4yeckoe JBHXKCHUC. OTHOCHUTENHLHOCTD
MEXAaHUYCCKOT'O ABUIKCHUA. Cucrema orcuéra.

Tpaekropus

2.1

212

[Tepemerienue, ckOpocTh (CPeaHsAS CKOPOCTH,
MIHOBEHHass  CKOPOCTb) M YCKOPEHHE
MaTepUATLHOW TOYKH, WX MPOCKIUH HA OCH
CHUCTEMBI KOOp/IMHAT. Crnoxenue

HepeMCH_IeHI/Iﬁ H CJIOKCHHUC CKOpOCTeﬁ

2.1.3

PaBHOMEpHOE " PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JIBUKCHUE. ['papuku
3aBUCHUMOCTH KOOpJUHAT, CKOPOCTH,

YCKOpEHHS, yTH u MepeMEILCHUS




MaTepHaHBHOﬁ TOYKH OT BPEMCHU

214

CBoOoaHoe majeHre. Y CKopeHue CBOOOIHOTO

naacHus

2.15

KpuBonuneiinoe nBuxeHue. PaBHOMepHOe
JBUYKEHUE MarepualbHOM  TOYKM 1O
OKPY>KHOCTH. YTJIOBAasi CKOPOCTb, JIMHEMHAas
CKOPOCTB. [Tepuon 51 yacrora.

LleHTpOoCTpEMUTENBHOE YCKOPEHHE

2.1.6

Texuuueckue YCTPOMCTBA: CIIHJIOMETD,
JBWKEHUE CHapsOB, LEMHBIE U PEMEHHBIC

neperayu

2.1.7

IIpakTueckue paboThI. N3mepenune
MTIHOBEHHOU CKOPOCTH. HUccnenosanue
COOTHOLICHUS MEXKIY ITyTSMH, NPOUICHHBIMU
TEJIOM  3a  IIOCJIENOBATEIIbHBIE  PAaBHBIC
IIPOMEKYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM
JBWKEHUH C HAYaJbHOM CKOPOCTBIO, PABHOM
Hy/10. M3ydeHne NBHKEHUs LIapUKa B BA3KOU
KUIAKOCTU.  V3ydyeHwe  JBHKEHHs  Tena,

OpOIIEHHOTO TOPU30HTAIBHO

2.2

#iHPar### IMHAMUKA

2.2.1

[TpunIMn OTHOCHUTEJIBHOCTH T'anumes.
ITepBriii 3akon HproroHa. HHepuuaibHbIC

CHUCTEMBI OTCUETA

2.2.2

Macca Tena. Cuna. IlpuHnun cynepnosunuu

CHUJI

2.2.3

Bropoii 3akon HproToHa s MatepuanibHOM
TOYKM B HUHEPLUUAIBHOW CHUCTEME OTCUETA
(UCO). Tperuii 3akoH HprooroHa mis

MaTCpHaJIbHBIX TOUCK

224

3akoH BCCMUPHOTO TATOTCHHA. Cuiia TSHKECTH.

HepBaﬂ KOCMHYCCKAA CKOPOCTD. Bec Tenma

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cwina TpeHUs




CKOJBXKEHUSI U  CWJIa TPEHUS  TOKOS.
Koaddunment tpenus. Cuna conpoTUBICHUS

IIpr ABMKCHUU TEJIa B X)KUAKOCTH WJIN T'a3C

2.2.7

[ToctynaTenbHoe W BpallaTeIbHOE IBUKEHHE

abCoIOTHO TBEPJOTO Tena

2.2.8

MOMEHT CHIIbI OTHOCUTEILHO OCH BPAICHUSI.
[Tnedo cuibl. YcaoBHS paBHOBECHs TBEPIOTO
tena B UCO

2.2.9

TexHuueckue  yCTpPOMCTBA:  MOJUIMITHUKH,

ABUXKCHUC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[Ipaktrueckue padoTel. M3ydeHne IBHKEHHS
Opycka 10 HaKJIOHHON IIJIOCKOCTH O]
NEUCTBUEM HECKOJLKUX cwil. HcciemoBanue
3aBUCUMOCTH CHJI YNPYTrOCTHU, BOZHHKAIOMIUX
B JAeQopMUpyeMONl NpPYyXKHUHE U PE3HMHOBOM
oOpasue, OT BEJWYMHBI UX JedopMaluu.
HccnenoBanue ycnoBUil paBHOBECHS TBEPIOTO

TCJ1a, UMCIOIICTO OCh BpalllCHUA

2.3

###HPar##3AKOHBI COXPAHEHIMA B MEXAHUKE

NMmnynec  MaTepUasbHOM  TOYKH, CHUCTEMBI

2.3.1 MaTepuaIbHBIX TOYeK. Mmmynbc cuibsl u
M3MEHEHHE UMITYJIbCa Tela
232 3akoH coxpaHeHuss wumnyisca B HCO.
o PeaktuBHOE ABM>KEHUE
2.3.3 PaGora cunbl
234 MOILIHOCTE CUIIBL
235 Kunernyeckast sHeprus mMaTepuaibHONW TOUKH.
o TeopeMa 0 KNHETHUYECKON YHEPTUH
[TorenumaneHas sHeprus. lloreHnmanbHas
2386 SHEpPTrus yIpyro nedopMUPOBAHHOM
o npyxunel. [loTeHImManpHasE »dHEpPrus Tena
BOJIM3U TIOBEPXHOCTH 3eMIIH
237 [ToTeHnuanbHble U HEMOTEHLUATIbHBIE CHIIBI.

CBsi3b  paboThl HEMOTCHIMAIBHBIX CHJI C




U3MCHCHHUEM MEXaHUYIEeCKOM OHCPIrun
CHUCTCMBI TCII. 3akoH COXpPAaHCHUA

MEXaHUYECKON IHEPTUU

2.3.8 VYrupyrue v Heynpyrue CTOIKHOBEHHUS
239 TexHnueckue yCTpOWCTBA: JBUKEHUE PAKET,
o BOJIOMET, KOMED, NPYKUHHBIA ITUCTOJIET
[Ipaktuyeckne pabotTel. M3ydeHue CBs3U
2310 CKOpPOCTEM TeJlI TIpU HEYNpyrom ynape.

HccnenoBanne cBsizu  paboOTBl  CHIIBI €

H3MEHEHHEM MEXaHMISCKOM OHEpPIuu T€jia

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA

3.1

##Par###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU

3.11

OcHOBHBIE MIOJIOKCHHS MOJICKYJISIPHO-
KUHETHUYECKON TEOPHH. BbpoyHoBckoe
newkenue. {uddysus. Xapakrep 1BHKESHUS U

BSaI/IMOZ[efICTBPISI HacCTull BEUICCTBa

3.1.2

Mogenu CTpoeHMsT Ta30B, KUIKOCTEH U
TBEPABIX Te U 00BSCHEHUE CBOWCTB BELIECTBA

Ha OCHOBE dTUX MOJIEJIEN

3.13

Macca wmonekysn. KonuyecTBo BemiecTna.

[Toctrosnnas ABoraapo

3.14

TennoBoe paBHoBecue. Temmeparypa u eé

n3mepenue. [llkana remneparyp Llenscus

3.15

Mopens  waeadpHOrO  rasa. OcHOBHOE
ypaBHEHHE MOJICKYJISIPHO-KMHE THYECKOM

TCOPHHU UJICATIBHOI'O Ir'a3a

3.1.6

AGcomtoTHas TemnepaTypa Kak Mepa CpeaHei
KMHETHYECKOW SHEPrHM TEIUIOBOIO JBU)KEHUS

yactul rasa. lIkana remneparyp KenbsBuna

3.1.7

VpaBuenune Kianeiipona — MeHaeneesa.

3akoH /lanbToHa

3.18

I'a30BBIC 3aKOHBI. I/I30Hp0HCCCLI B NACAJIbHOM
ra3e C IOCTOSHHBIM KOJIMYCCTBOM BCIIICCTBA.

M30TEpMa, U30X0pa, n306apa




3.1.9

Texanueckue YCTPOMCTBA: TEPMOMET,

6apomeTp

3.1.10

[Ipaktuueckne paboTel. M3mepeHue macchbl
BO3/yXa B KJacCHOM komHare. McciaegoBanue
3aBUCUMOCTH MEXKy NapaMeTpaMH COCTOSHUS

pa3peKEeHHOTO ra3a

3.2

OCHOBbI TEPMOAMHAMUKN

3.2.1

TepmoanHamuueckas cucrema. BHyTpeHHss
JHEpPIuss TEPMOJAMHAMMYECKOM CHCTEMBI U

CITOCOOBI €€ U3MEHEHUS

3.2.2

KonnyecTBo TemnoTel u padota. BHyTpeHHsst

OHEPIHUsA OAHOATOMHOI'O UACAJIBHOTO Ira3a

3.2.3

Bunel Temmonepenauu:  TEMIONPOBOJHOCTD,
KOHBEKIMA, M3JIy4dyeHHe. TertoéMKOCTh Tena.
VYnenbHasgs TEIUIOEMKOCThL BelllecTBa. Pacuér

KOJMYCCTBA TCIJIOTHI IIPU TEIIJIOIIEpEaAUC

3.24

[TepBriit 3akoH TepMoauHamMuku. [Ipumenenue
IIEPBOTO 3aKOHAa  TEPMOJUHAMUKHU K
n3onpoueccam. ['paduueckas uHTEpHpeTaIys

paboTsI raza

3.2.5

TermoBble MamuHbl. [IpuHIUMOBL gelcTBUSA
TEIJIOBBIX MamuH. [IpeoOpa3zoBaHus SHEPrUU
B  TemuoBbIXx MamuHax. KoadduuueHt
mojie3Horo  aevictBus  (mamee  —  KITJI)

tersioBoi Mmamuubl. [{ukn Kapuo u ero KI1/]

3.2.6

Bropoit 3aKOH TEPMOJIUHAMUKU.
HeoOpatumocTs  mporeccoB B MPHUPOJE.
TennoBsle JBUTATEIIH. DKOJIOTUYECKHE

MPOOJIEMBI TETIJIOIHEPTEeTUKU

3.2.7

TexHuueckue yCTpOICTBA: JIBUTATENh
BHYTPEHHETO CropaHus, OBITOBOM

XOJIOAWJIbHUK, KOHAUITHOHED

3.2.8

[Ipaktuueckue padboTel. U3mepeHue yaenpbHOM

TEIUIOEMKOCTH




###Par### AT PEIATHBIE COCTOSAHUA BELIECBA. ®A30BbIE

[NEPEXO/IbI

3.3.1

[TapooOpa3oBanue u koHaeHcanus. Mcnapenue
" KUIIEHHUE. VnensHas TeIuIoTa
nmapooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPaTypPhl

KHUIICHUA OT JaBJICHUA

3.3.2

AOcCoNIOTHAasET W OTHOCHTEIbHAS BJIAXXHOCTh

Bo3ayxa. Hacelennslit nap

3.3.3

TBépmoe  Teno. Kpucrannuueckue u
amopdHbIe Tenma. AHH3ZOTPONHS  CBOMCTB
KpHUCTAJIJIOB. Kunkune KpHUCTAJLJIBL.

CoBpeMeHHbIE MaTepHalbl

3.34

[lnaBnenne u Kpuctaudzauus. Y aeiabHas

TeruioTa masieHus. Cyonumanus

3.3.5

YpaBHEHHE TEIUIOBOTO OanaHca

3.3.6

TexHuueckue yCTpPOMCTBA: TUIPOMETP H
IICUXPOMETD, KaJIOPUMETP,  TEXHOJOTUHU
IIOJIy4YEHUSI COBPEMEHHBIX MaTEpPUaJIOB, B TOM

YHUCJIE HAHOMATCPHAJI0B,  HAHOTEXHOJIOTNHU

3.3.7

[IpakTnueckue padoTHI. H3mepenne

BJIA’KHOCTH BO3yXa

SJIEKTPOAMHAMUKA

4.1

###Par### O JIEKTPOCTATUKA

411

Onekrpuzanus Ten. DieKTpudeckui 3apsia. sa

BH/JIA DJICKTPUYICCKUX 3apsA10B

4.1.2

[TpoBoHMKH, JIUAJICKTPUKH "

IO IIPOBOIHUKHU

4.1.3

3aKOH COXpaHEHHs 3JIEKTPUIECKOTO 3apsiia

414

B3aumopeiictBue 3apsanoB. 3akoH Kynona

4.1.5

DnexTpuyeckoe ToJIe. HarmnpsxénnocTs
JIEKTPUYECKOTO HOJIS. [IpuHuun
cyneprnosunuv.  JIMHMM ~ Hanpsp>KEHHOCTH

QJICKTPHUYICCKOI'O I10JIA




4.1.6

PaGota cuiI  DIEKTPOCTATHYECKOTO — MOJISL.

Ilorennuain. Pa3HoCTh MOTEHIINATIOB

4.1.7

[IpoBOAHMKK M AMDIIEKTPUKU B IMOCTOSTHHOM
aNeKTpudeckoM — moise.  Jludnmexktpuueckas

MPOHUITACMOCTDb

4.1.8

OneKTPOEMKOCTD. Konpencarop.
OneKTpOEMKOCTh  IJIOCKOTO  KOHJIEHCATOpA.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOpa

4.1.9

TexHuueckue  yCTPOMCTBA.  AJIEKTPOCKOIL,
JNEKTPOMETP, IJIEKTPOCTATUYECKAs 3allnTa,
3a3eMJICHHUE AJIEKTPONPUOOPOB, KOHIEHCATOP,

KCEPOKC, CTPYHHBIN IPUHTEP

4.1.10

[IpakTrnueckue paboTHI. N3mepenne

BHGKTPOéMKOCTI/I KOHACHCATOpa

4.2

HHHPar#t##TIIOCTOSIHHBIN DJIEKTPUYECKUU TOK. TOKU B

PA3JIMYHBIX CPEJAX

VcaoBus CymeCTBOBaHUA IIOCTOSIHHOI'O

421 aneKTpudeckoro Toka. Mcrounuku toka. Cuna
ToKa. [IoCTOSIHHBIN TOK
4.2.2 Hanpspkenune. 3akon Oma a1 ydacTka 1enu
423 DNEeKTpUUYECKOe COMPOTUBJICHHE. Y IEeIbHOE
o COIIPOTHBIICHUE BELIECTBA
424 [TocnenoBarensHOE, napaieNbHOE,
o CMEIIIaHHOE COEAMHEHNE MTPOBOAHUKOB
PaGora snextpuyeckoro Toka. 3akoH Jxoys
4.2.5
— Jlenna
4.2.6 MOMIHOCTD JEKTPUIECKOTO TOKA
anektpoaBkymas cuia (maree — DJIC) u
427 BHYTpPEHHEE COMPOTHUBIIEHUE MCTOYHUKA TOKA.
o 3akon Owma gns  monHOW  (3aMKHYTO#)
aneKkTpudeckoit nenu. KopoTkoe 3amblkaHue
DneKTpoHHas MIPOBOJAMMOCTH TBEPABIX
4.2.8 METaJJIOB.  3aBUCUMOCTb  COIPOTUBIICHUS

MCETAJlJIOB oT TCMIICPATYPHI.




CBepXIpOBOIUMOCTH

4.2.9

OnekTpuueckuid TOK B Bakyyme. CBoiicTBa

QJICKTPOHHBIX ITY4YKOB

4.2.10

[onynpoBoanuku. CoOCTBEHHAs M IPUMECHast
IIPOBOJIMMOCTD ITOJIYITPOBOIHUKOB. CBONCTBA

p-n nepexoaa. IlonynpoBoJHUKOBbIE TPUOOPHI

4211

ONEeKTpUYECKUid  TOK B DJIEKTPOJIUTAX.
DneKTpoIuTHYECKast JMCCOLMaLus.

OnexTponus

4.2.12

DNeKTpUYECKUit TOK B rasax.
CaMOCTOSTEIbHLIA U HECAMOCTOSTEIbHBIN
paspsan. Paznuunble TUMBI CaMOCTOSITEIHLHOTO

pazpsaa. Monnus. [1nazma

4.2.13

Texnuueckue YCTpOICTBA: aMIiepMeTp,
BOJIBTMETD, pcocTar, HUCTOYHHUKHN TOKa,
AJIeKTpOHarpeBaTe/bHbIe puOopHI,
3JIEKTPOOCBETUTENLHBIE TPUOOPHI, TEPMOMETP
COTPOTUBIICHUS, BaKyyMHbBIN JTIO],
TEPMUCTOPHI u (hOoTOPE3UCTOPHI,

HOJ'IyrIpOBO,Z[HI/IKOBHﬁ JUOJ, raJiIbBaHUKa

4.2.14

[IpakTnueckue paboTHI. Nzyuenue
CMEUIAaHHOTO COEIMHEHHS PE3UCTOPOB.

N3mepenne OJIC HCTOYHMKA TOKAa M €ro
BHYTPEHHETO comnpoTuBieHus. Habmonenue

AJIEKTPOIIH3A

11 KJIACC

Kon
Koanposepsiemoro

pasnaes
JJ1eMeHTa

a

IIpoBepsieMble 3JIeMEHTHI COAEPKAHUSA

SJIEKTPOAMHAMUKA

##HPart##M AT HUTHOE [1OJIE. DJIEKTPOMAT'HUTHAA MHAYKLUUA

4.3
43.1

IlocTtosnable MarHuThbl. B3amMmopaelicTBHE




IIOCTOSITHHBIX MarHuToOB

4.3.2

MaruutHoe mone. BekTop MarHuTHOU
vHAyKIuU.  [IpuHIMn — cyneprno3uuuu.
Jlnann marauTtHOM wWMHAykumu. KapTtuna
JIMHUM  MAarHuTHOW  WHAYKUHUHM  TIOJIS

IIOCTOSITHHBIX MarHuToB

4.3.3

MaFHI/ITHOG I10JI1C HpOBOJIHI/IKa C TOKOM.
Kaptuna nuuuii mons AJIMHHOTO TPSMOTO
MPOBOJHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOAHMKA, KATyIIKH C TOKOM. OTBIT
Opcrena. BzaumoaeiicTBue MpoBOTHUKOB C

TOKOM

434

Cuna Amnepa, €€ MOyJIb U HAaIIPaBJIEHUE

4.3.5

Cuna JlopeHua, e€ MOIyJib U HAalIpaBJICHUE.
JIBrokeHne — 3apsOKEHHOM  4acTuLbl B
OJHOPOJHOM MarHuTHOM moje. Pabora

cunbl JlopeHua

4.3.6

SIBneHue 3IeKTPOMAarHuTHON UHAYKIIMU

4.3.7

[ToTok BeKTOpa MAarHUTHON UHIYKIIMH

4.3.8

OJIC nHaykuu. 3aKOH 3JIEKTPOMarHUTHOM

nHaykunu Papanes

4.3.9

BuxpeBoe snexrpuueckoe mnone. IC
MHIYKIUU B IIPOBOJHUKE, JIBIDKYIIEMCS
nocTynaTrejibHO B OAHOPOJHOM MAarHuTHOM

II0JIC

4.3.10

[IpaBuio Jlenna

4311

I/IHIIYKTI/IBHOCTB . SIBneHue CaAMOMHAYKIUU.

S/1C camouHyKIUHU

4.3.12

3Hepr1/151 MAaroMTHOrO T110JId KaTyIIKHu C

TOKOM

4.3.13

BHGKT}’)OMaFHI/ITHOG I10J1€

4.3.14

Texnuueckue YCTpOﬁCTBa: IIOCTOSAHHBIC
MAarHurThlI, SJICKTPOMArHUTHhI,

QJICKTPOABUI'ATCIIb, YCKOPUTEIN




OJICMCHTApPHBIX YaCTUll, ”THAYKOUOHHAA ICYb

4.3.15

[IpakTrnueckue paboThLI. N3yuenne
MarHMTHOTO TMOJII KAaTyIIKH C TOKOM.
Uccnenosanne JOeWCTBUS  ITOCTOSHHOI'O
Mar"ura Ha paMKy ¢ TokoM. MccnenoBanue

SIBJIICHUS BHCKTpOMaFHHTHOﬁ UHAYKIOUA

KOJIEBAHU A 1 BOJIHBI

5.1

##HPartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A

5.11

Konebarensnass cucrema. CB0OOOmHBIE
Kosnebanus. l'apMoHHuecKue KoJjeOaHUs.
[lepyon, wacrora, ammumTyaa u ¢dasza

KoJieOanuil

5.12

IIpyxvHHBI MasTHUK. MaTeMaTH4ecKuii

MasiTHHUK

5.1.3

VYpaBHEHHE TapMOHHMYECKHX KOJeOaHUH.
Kunematuueckoe u JTUHAMUYECKOE

OIMCaHue Koje0aTeILHOro JABUXKCHUS

5.1.4

[IpeBpamienue SHEPTUH npu
rapMOHHUYECKHUX KoJIeOaHMSX. CBs3b
aAMILUTATY b KoJieOaHuii HUCXOIHOU
BEJIMYMHBI C aMIUINTyJaMu KojeOaHui eé

CKOPOCTH M YCKOPEHUS

5.15

KonebGatenbuplii  koHTYp.  CBOOOIHBIC
ANEKTPOMATrHUTHBIC KoeOaHus B
UJeaIbHOM  KOJICOATEIIbHOM  KOHTYpe.
AHanoruss MeXIy MEXaHWYeCKHUMHU U
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMH.

®opmyia Tomcona

5.16

3aKkoH COXPAaHCHUSA DHCPrUur B HJACAJIBHOM

Kos1e0aTeIbHOM KOHTYpE

5.1.7

BbIHyX/1IeHHbIE MEXaHUYECKUE KOoJeOaHMs.
Pesonanc. Pesonancnas KpHuBasi.
Brinyx1eHHbBIE 3JIEKTPOMAarHUTHbIE

KoJieOaHus.




5.18

[lepemenHbIli  TOK. CunycouganbHbINA

MIEPEMEHHBIN TOK.

5.19

Mo1HOoCTb [IEPEMEHHOT0 TOKA.
AMIUTNTYIHOE W JEHCTBYIOIIEE 3HAYCHHE

CHJIBbI TOKA U HAIIPSIZKCHUS

5.1.10

Tpauchopmarop. [IpousBoacTso, nepemaya
U MOTpeOieHne 3JIEKTPUUYECKONH SHEPIUU.
DKOJIOrM4eCKHE PUCKU MPU IPOU3BOACTBE
AIEKTPUYECKOMN JHEPIUHU. Kynerypa
HCIIOJIb30BaHUs 3JIEKTPOIHEPIUU B

MHOBCEIHEBHON KU3HU

5.1.11

Texnuueckue ycrpoiicTBa: celicMorpad,
3JIEKTPUYECKUN 3BOHOK, JIMHUHA

QJICKTpoIIEepcaaqd

5.1.12

[Ipaktnueckue pabotel. MccnemoBanme
3aBUCUMOCTH TEpUOJia MalbIX KoJeOaHHi
rpy3a Ha HUTU OT JJIMHBl HUTU M Macchl
rpy3a. MccaenoBanue nepeMeHHOro TOKa B
LeNu U3 TOCJeI0BaTENIbHO COEIUHEHHBIX

KOHJEHCATOpa, KaTyLIKU U PE3UCTOpa

5.2

#HPart#MEX AHUYECKUE 1 OJIEKTPOMATI'HUTHBIE BOJIHbBI

5.2.1

MexaHuueckue BOJIHBI, yCJI0BUsA
pacnpoctpanenus. Ilepuon.  CkopocThb
pacrupocTpaHeHus W JUJIMHA  BOJIHEBL

[Tonepeunble ¥ MPOIOJILHBIE BOJTHBI

5.2.2

#H##Par### Nnrepdepentiua u audpakimst

MCXaHHUYCCKHUX BOJIH

5.2.3

3Byk. CKOpOCTh 3ByKa. I'pOMKOCTB 3BYyKa.

BricoTta Tona. Tem0Op 3ByKa

524

DNEeKTpOMarHuTHBIC  BOJHBI. Y CIIOBUSA
M3JIy4eHUS]  BJCKTPOMArHUTHBIX  BOJIH.
B3anmnuast opuenrtanus Bektopos E, B n v

B DJICKTPOMAarHUTHOM BOJIHE B BaKyyMe

5.25

CBoiicTBa  3JJIEKTPOMAarHUTHBIX  BOJIH:




OTpakeHHE, NPEIIOMJICHUE, MOJSIpU3aNys,
mudpakius, wuHrepdepenuus. CkopocTb

SJICKTPOMArduTHBIX BOJIH

5.2.6

[Mkana 3JIEKTPOMATrHUTHBIX BOJIH.
IIpuMeHeHHEe 3JIEKTPOMArHUTHBIX BOJH B

TEXHHUKE U OBbITY

5.2.7

[IpuHIMTIBI PaAMOCBA3M W TEJIECBUACHUA.
Pagnomokamusi. DNeKTPOMarHuTHOE

3arpsi3HEHUE OKPYXKAIOLIEH Cpebl

5.2.8

TexHuyeckue yCTpOWCTBA: My3bIKaJbHbIC
UHCTPYMEHTHI, YIBTPa3BYKOBAsI
TUAarHOCTHUKa B TEXHUKE MW MEAMIIUHE,
panap, PaguoONpUEMHUK, TEIIEBU30D,

anTeHHa, Tenedon, CBU-neup

5.3

#HH#HPar###OII TUKA

5.3.1

[IpsiMmonuHeitHOE pacnpoOCTpaHEHUE CBETa

B OJTHOPOJIHOM cpene. JIyu cBera

5.3.2

OtpaxkeHre cBeTa. 3aKOHbl OTPAXKEHUS
cBera. [loctpoenne n300paXkeHHd B TWIOCKOM

3epKase

5.3.3

IIpenomnenue cBera. 3akOHBI IPETOMIICHUS
CBeETA. AOCOIIOTHBIA IOKa3aTeib

IIPETOMIICHUS

5.34

[Tonxoe BHYTpPEHHEE OTpaKEHUE.
[IpenenpHBIA Yyroil MOJIHOTO BHYTPEHHETO

OTpaXKEHUS

535

Hucnepcuss cera. ClOXHBIH  cOCTaB

oenoro cBera. L{Bet

5.3.6

CoOuparoliiie ¥ pacceuBarOLINe JIMH3BL.
Tonkas nuH3a. DOKYCHOE DPACCTOSHHME H
onTHYECKass  CWiIa  TOHKOM  JIMH3BI.
[TocTpoenue n3o06pa>keHnit B COOMparonnx
W pacceuBalIIMX JuH3ax. Dopmyna

TOHKOM JHH3bl. YBEIUWYEHHUE, IaBaeMoOeE




JIAH301

[Ipenensr IpUMEHUMOCTH T€OMETPUIECKOU

5.3.7
OIITUKHU
Wntepdepennst  cBera.  KorepeHtHbie
HCTOYHHUKH. YcaoBust HaAOIIOAEHUS
5.3.8 MaKCHMYyMOB u MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JBYX
CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB
Hudpakmuss  cBera.  Judpakunonnas
peméTka. YcinoBue HAOMIOICHUS TJIABHBIX
5.3.9 MaKCUMYyMOB npu NaJIeHuu
MOHOXPOMATHUYECKOTO cBeTa Ha
T(PPAKIIUOHHYIO PEIIETKY
5.3.10 [Tongpuzanus ceera
TexHuueckue yCTpOMCTBA. OYKH, JIYIa,
¢doroanmnapar, NPOEKUMOHHBIA amnmapar,
5.3.11 MHUKPOCKOTII, TEJIECKOII, BOJIOKOHHAS
OTITHKA, T paKIMOHHAS peméTka,
MOJISIPOM T
IIpaxTrueckue paboThI. N3smepenue
5310 nokasarens npenomieHus. MccinenoBanue

CBOWCTB  M300pakeHM B  JIMH3aX.

Hab6monenue qucnepcun ceeta

BJIEMEHTHI CIIELIUAJIbBHOM TEOPMM OTHOCUTEJIBHOCTU

6.1

['panunibl TPUMEHUMOCTH  KJIACCUYECKOM
MEXaHUKH. ITocTynatel TEOpUH
OTHOCHUTEIILHOCTH: WHBAapUAHTHOCTD
MOAYJISi CKOPOCTHM CBETa B BaKyyMe,

MPUHIIMI OTHOCUTEILHOCTH DUHIITEHHA

6.2

OTHOCHUTENHLHOCTD OOIHOBPEMCHHOCTH.
3aMe;[neHHe BpEMCHU W  COKpallCHUC

JJINHBI

6.3

DHeprusi ¥ UMIYJIbC CBOOOHON YaCTHIIBI

6.4

CBs3p Maccel C BHCPFHGﬁ H HUMIIYJIbCOM




CBOOOMHOM YacTUIBl. OHEPrus IMOKOs

CcBOOOIHON YaCTULIBI

KBAHTOBAA ®U3UKA

7.1

#iHPar###3JIEMEHTHI KBAHTOBOU OITTUKU

711

®otonbl. PopMyina [lnanka cBA3M SHEPrUU
dboToHa C €ro YacToTol. ODHEprusi u

UMIyJbC (POTOHA

7.1.2

OTkpeiTHe U uccaenoBanue Gorodddexra.

OINEBITEI AlT. CromeToBa. 3aKOHEI

¢dorodddexra

7.1.3

YpaBHeHuUe DHHIITENHA hilae: ¢
dhoTtordexra. «Kpacnas TPaHMIIA

dororddekra

7.1.4

Hasnenue ceera. OnbiThl [1.H. Jlebenera

7.15

XUMHYECKOE NEUCTBUE CBETA

7.1.6

TexHudeckue ycTpoicTBa: (OTOIIEMEHT,
dhoTomaTymK, COJIHEYHAas Oatapes,

CBCTOaHNO/

7.2

CTPOEHUE ATOMA

7.2.1

Monens atoma Tomcona. OnBITE
Pesepdopaa no uccnenoBaHuio CTPOCHUS

aToMa. HnaHeTapHas[ MOACIb aToMa

7.2.2

ITocTynartsl bopa. N3nyyenune u
noryioleHe  (pOTOHOB TpU  Hepexone
aToMa C OJHOTO YpOBHSA DJHEPIMM Ha
npyroi. Buasl ciektpoB. CnekTp ypoBHEH

SHEPTUH aTOMa BOJIOPOAA

7.2.3

BonnoBeie cBoiicTBa yactul. BomHbel e
bpoins. KopnyckynsipHo-BOIHOBOM
nyanu3M. Judpakuus 3JIEKTPOHOB Ha

Kpucrauiax

724

CrnoHTaHHOE U BBIHYKACHHOC H3JIYUYCHUC.

YcTpoiicTBO 1 pUHLIKIT paboTHI Jiazepa




7.2.5

TexHruuecKue yCTpOMCTBA: CHEKTPaJbHBIN
aHanu3 (CIEKTPOCKOM), Jia3ep, KBaHTOBBI

KOMIIBIOTEP

7.2.6

[IpakTnueckue  pabotel.  HabGmronenue

JIMHENYaToro CIICKTpPa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HAaOMIONEHHST M PETUCTPALMH

SJICMCHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE  PAAMOAKTUBHOCTH.  OTNBITHI
Peseppopna mo ompeneneHuro cocraBa
paguoakTUBHOrO  u3nmydyeHus. (CBoiicTBa
anb(da-, Oeta-, raMMa-u3ydeHus. BiusHue

PaaruOaKTUBHOCTH HA JKUBBIC OPraHU3MBbI

7.3.3

OTkppITHE  OPOTOHA U HEUTpPOHA.
Hyxnonnass monmens sigpa ['eiizenbepra —
NBanenko. 3apsan sapa. MaccoBoe 4ucio

sapa. M3oTonsl

7.3.4

Anbda-pacrna. ONEeKTPOHHBIN u
MO3UTPOHHBIA  OeTa-pacmaj. ["amma-
U3JTy4YeHHUE. 3aKOH  paJAMOaKTHBHOIO

pacnajna

7.3.5

DHeprusi CBSI31 HYKJIOHOB B sifipe. S nepHble

cuisl. Jleext macchl aapa

7.3.6

Anepuble peakuuu. JleneHwe UM CHHTE3

snep

7.3.7

SnepHbiit peaxkTop. TepMosiiepHbIi
cuHre3. [IpoOiaembl U  NEPCHEKTUBBI
SIEPHOM  DHEPTreTUKU. IKOJIOTHYECKHe

ACIEKTHI SIEPHON SHEPTETUKHU

7.3.8

OnemeHtapHble  yacTULbl.  OTKpbITHE
[IO3UTPOHA. DyHIaMEHTaIbHBIE

B3aUMOJIEVCTBUS

7.3.9

TexHuueckue  yCTpOMCTBA:  JO3UMETD,

kamepa Bunbcona, suepHBI peakTop,




aTomMHas bom0Oa

7.3.10

[IpakTnueckue paboTsl. HMccnenoBanue
TPEKOB 4aCTHULL (mo TOTOBBIM

doTorpadusim)

OJIEMEHTBI ACTPOOU3NKHA

8.1

Bun 3B&mnoro neba. Co3Besnus, sSpKHe

3Bé3IU>I, IIJIaHEThI, UX BUAUMOC IBMXKCHUC

8.2

Comnueunass cucreMa. IlmaHeTsl 3eMHOI
TPYMIIBI. IImaHeTHI-rurauThl U ux
CIIyTHUKH, KapJUKOBBIE IUIAHETHI. Maiible

Tena CoIHEYHOH CUCTEMEI

8.3

Connane, dotochepa wu  armocdepa.

ConHevyHast aKTUBHOCTD

8.4

NcTounuk sHeprun CoutHua u 3B€371

8.5

3BE3AbI, MX OCHOBHBIC XapaKTEPUCTHUKU:
Macca, CBETUMOCTb, PaJUycC, TeMIepaTypa,
HX B3aMMOCBSI3b. uarpamma
«CTIEKTPAJbHBIA KJIACC — CBETHUMOCTBY.
3BE3ApI  TIABHOM  IIOCIICIOBATCILHOCTH.
3aBHCHMOCTh «Macca — CBETUMOCTBY IS

3Bé3l[ TJIaBHOM OoCJICA0BATCIIBHOCTU

8.6

##H#Par###BHyTpeHHEE  CTpOe€HHE  3BE3L.
CoBpeMeHHbIE Npe/ICTaBICHUS 0
poucxXoxaeHnn U sBomouuu ConHua u

3BE31. DTanbl )KU3HU 3BE3N

8.7

Mineunbii  Ilyte — Hama [anaktuka.
CnupanbHas cTpykrypa  [amakTukwy,
pacmpeneneHue 3BE3N, Traza W IBUIM.
[Tonoxenne wu paBwxenue ConHua B
lamaktuke. Ilmockas wu  chepuyeckas

noAcuCTEMBI [ ajlakTUKU

8.8

Tunel ramaktuk. PagworanakThku U

KBa3apbl. UEpHBIE IBIPHI B Apax TaJakTUK

8.9

Bcenennas.  Pacuiupenue  BceneHHOM.




3akon XaO6ma. Pas3Oeranue rajakTHK.
Bospact u pamuyc BcenenHoil, Teopus
Bonpmoro B3peIBa. Mogens «ropsueit

Bcenennoi». PenukroBoe usiyueHnue

8.10

MacmtabHast ~ ctpyktypa  Bcenennoil.
Meraranaktuka. Hepeménnsle npoOiaembl

ACTPOHOMUU




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

10 KJIACC

Mskumes I'.41., ByxoeueB b.b., Corckmit H.H. «®wu3uka. 10 xmacc. YueOHuk. ba3oBwii n
yry6nénnsii ypoau. @I'OC». — 11-e u3n., crep. — Mocksa : [Ipocsemienue, 2024 .

11 KIIACC

Mskumes I'.4., Byxosues b.b., Uapyrun B.M. «®wusuka. 11 knacc. Yuebuuk. ba3oBwlii u
yrnyonénnslii ypoau. @I'OC». — 11-e u3n., crep. — Mocksa : [Ipocsemienue, 2024 .

METOANYECKUE MATEPUAJIbBI VIS YYUTEJA

. HNunaktnueckue wmatepuansl @Pusuka 10, 11 kmace / A.E.Mapon,
E.A.Mapon. — M.: U3natensctBo «podar, 2023.
. TemaTudeckre KOHTPOJIBHBIE U CAMOCTOSATEIbHBIE paboThl 1o ¢usuke 10, 11

knacc / O.W.I'pomueBa. — M.: M3natenbeTBo «OK3aMen», 2023 T.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

. AHnumaruu pusndeckux o0bekToB. http://physics.nad.ru/

. XKusas pusuka: odydaromas nporpamma. http://www.int-edu.ru/soft/fiz.htmi
. VYpoku Gu3nku ¢ ucnosb3oBanueM Muateprera. hitp://www.phizinter.chat.ru/
. ®wusuka.ru. http://www.fizika.ru/

. dusuka: KoJUIEeKIUs OnbITOB. hitp://experiment.edu.ru/

. dusuka: AJIEKTPOHHASI KOJUTCKITHSI

ombITOB. http://www.school.edu.ru/projects/physicexp
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