


INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOEHHMsI OCHOBHOM 00pa3oBaTeIbHON mporpammel, npeacrapieHubix B ®I'OC , a
Takxke ¢ yud€toMm denepabHONM paboueilt mporpaMMbl BOCHHUTAHUS U KOHLEMIIUU
npenoaaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENIbHBIX OPTaHU3AIMIX
Poccuiickoii @enepanuu, peaau3yoluX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI MUpa oOy4aromuxcs 11 kimaccoB mpu 00yd4eHun ux
¢uszuke Ha 0a30BOM YPOBHE HAa OCHOBE CHUCTEMHO-JESTEIBHOCTHOIO IMOAXO0/A.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusIM OI'OC COO K mIaHUpyEMbIM
JMYHOCTHBIM, MPEAMETHBIM M METANPEAMETHBIM pPE3yJbTaTaM OOyUEHHUs, a TAKKE
YUUTBHIBAET HEOOXOAUMOCTh peaIU3alU MEXKIPEAMETHBIX CBA3€H (U3MKH C
€CTECTBEHHO-HAYUYHbIMU yU4E€OHBIMU IIpeIMeTaMu. B Hell onpeaenstoTcs OCHOBHbIE
LeNU U3ydeHus (U3UKH Ha YPOBHE CPEAHETO O0IIEro 00pa3oBaHus, IIIaHUPYEMbIE
pe3ynbTaTbl OCBOEHUsI Kypca (HU3UMKH: JIMYHOCTHBIE, METANpPEIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[TporpamMma no u3mke BKIIOYAET:

e IUIAHUPYEMBIE Pe3yNIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rogaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KayecTBe y4eOHOT0 MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMM 00 okpykaromiem mupe. IIkoapHBIN Kype GU3NKU — cHCTEeMOOOpa3yIoIuii
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbu3nyeckoir reorpadueir W actpoHomued. Mcmonb3oBaHME MW aKTHBHOE
npUMEeHEeHHe (U3NYECKUX 3HAHWM  ONpeneNseT Xapakrep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIIOTH B cpepe SHEPreTUKU, TPAaHCIIOPTa, OCBOEHUSI KOCMOCa,
MOJIyYeHHUs] HOBBIX MAaTEpPHAJIOB C 3aJJaHHBIMU CBOMCTBaMU U Apyrux. M3yuenue
(GU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOyvarommxcs, B (OopMHpOBaHHME YMEHUN MNPUMEHSTh HAYYHBIH METOJ
MO3HAHMS TIPU BBINOJHEHUN UMH YYEOHBIX UCCIIEIOBAHUIA.

B ocHOBY Kypca (pusuku i ypoBHS CpeHEro 0011ero o00pa3oBaHusi OJI0KEH
pAI Uaer, KOTOPbIE MOKHO PACCMATPUBATh KAK MMPUHLIUIBI €T0 OCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SBISETCS JOTUUYECKHU
3aBEpUIEHHBIM, OH COJAEPKUT MaTepuai U3 BCEX pa3leioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TAK M COBPEMEHHOMN (DU3UKH.



Hoes ecenepanuzayuu. B COOTBETCTBUM ¢ HEW Matepuan Kypca (Qu3nMku
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(opMUpOBaHKE MPENCTABICHUM O CTPYKTYpPHBIX YPOBHSX MaTe€puH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. E€ peanuzanus NpEANosiaraeéT HCIOJIb30BAHHUE
IYMaHUTapHOTO MNOTEHIHMala (U3NYECKON HayKH, OCMBICICHUE CBSI3U PAa3BUTHUS
(U3HKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
¥ DKOJIOTUYECKUMH MPOOIEeMaMH.

Hoes npuxnaounoii nanpasnennocmu. Kypce pusuku npeamnoiaraeT 3HakOMCTBO
C IHMPOKUM KPYTOM TEXHUYECKHUX M TEXHOJIOTUYECKUX IMPUIIOKEHUN M3YYECHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocusayuu peamusyercs MOCPEACTBOM BBEICHHS 3JIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX AKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
po6JieM pallMOHAIBHOTO IPUPOOIIONIb30BAHMS U HKOJIOTHUYECKOM 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl SABJIAIOTCS (u3nueckue Teopuu ((hopMHpoBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUHU, POJIU (PYHIaMEHTAIBHBIX 3aKOHOB U
IIPUHLIHAIIOB B COBPEMEHHBIX MTPEACTABICHUSX O IPUPOJIE, TPAHNULIAX IPUMEHUMOCTH
TEOPHM, JUIsl ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peau3yeTcs Mpex]ie
BCEro 3a CUET OpraHU3alldU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst 6a30BOro ypoBHA Kypca (PU3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI (PPOHTAIIbHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPHIE B MPOTpaMMe
no (usuke 0O0bETUHEHBI B OOMIUN CIUCOK YYEHHYECKUX MPAKTHUECKUX PaboT.
Bbiienenue B yKa3aHHOM I€pedHE J1abOpaTOPHBIX padoOT, MPOBOJUMBIX IS
KOHTPOJISI U OLICHKHU, OCYIIECTBIISIETCSl yYaCTHUKaMHU 00pa30BaTeIbHOrO mpouecca
UCXOJI1 U3 OCOOEHHOCTEW IUJIAHWPOBAaHUS U OCHalleHUs kaOuHera (usuku. Ilpu
TOM OO0EcreunBaeTcsi OBJaJCHUE OOYyYaroIIMMHUCS YMEHUSMU TMPOBOJIUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICAOBAaHUS 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYUH U
IIOCTAHOBKY OIIBITOB IT0 IIPOBEPKE MPEIOKEHHBIX TUIIOTES.

bosnpioe BHUMaHuE yAENSIETCS PEMIEHUIO PACUETHBIX M KAUECTBEHHBIX 3a/1a4.
ITpu 3TOM 11711 pacUETHBIX 3a7a4 IIPUOPUTETOM SIBJISIFOTCSA 3a0a4U C SIBHO 3aJaHHOU
buznyecKkoil MOAENbI0, TO3BOJIIOIIME TMPUMEHSATh HW3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOIO pasferna Kypca, TaK M MHTErpUpys 3HAHUA U3
Pa3HbIX pa3ienoB. [ KauyeCTBEHHBIX 3a7a4 IIPUOPUTETOM SIBISIIOTCA 3aJaHUs HA
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBICHUM M IPOLIECCOB B OKPYXKAIOLIEH
KU3HU, TpeOyromue BbIOOpa (QU3MYECKOW MOJENM A CUTyallMM IPaKTHKO-
OPHUEHTUPOBAHHOTO XapakTepa.



B cootBerctBum ¢ TpedoBanusiMu GI'OC COO k MaTepuaibHO-TEXHUYECKOMY
oOecrieueHnto y4yeOHoro mpoiecca 0a30Bbl YpOBEHb Kypca (M3HKKM Ha YpPOBHE
cpenHero oOiero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX IMPEAMETHOTO
KaOuHeTa (PU3UMKA WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa MpPEeIMETOB
€CTECTBEHHO-HAYYHOTO 1UKiIa. B kabuHeTe (QU3HKU JOHKHO OBITH HEOOXOAMMOE
nabopaTopHoe 00OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOrpaMMeE I10
bu3HMKe yUSHUYECKHUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000pYI0BaHKE.

JleMoHCcTpanluoOHHOE  00OpyJ0BaHHEe (HOPMUPYETCS B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH M  OOECHeurMBaeT IMOCTAHOBKY
NEPEUYNCICHHBIX B TMporpaMMe Mo (U3HKE KIOYEBbIX JAEMOHCTpauud s
UCCIIEIOBAaHMUSI  U3yYaeMbIX SIBICHUH U  MPOIECCOB, OSMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopatopHoe o00OpyIOBaHHE [JIi YUYCHUYECKHX MPAKTUYECKUX pabdboT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
71a00paToOpHOTO O00OPYAOBAHUS JIOJDKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMHU LEJIIMHU U3y4YEHUS PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmMupoBaHue HHTEpeca M CTpEMJICHUS OOYYaIOMIMXCA K HAyYHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTHE HMX HHTEJUICKTYaJIbHBIX M TBOPUYECKUX
CITOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]I€ IO3HAHUS U (POopMUpOBaHUE
MCCJIEI0BATENHCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3yibTaTa U3yuYeHHUs] OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

e (opmupoBanue yMeHUH OOBSACHATH SIBJICHHUA C MCHOJb30BAHUEM
(bu3MYeCcKUX 3HAaHUHN U HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mpencTaBICHUNA O PONM (PUBUKU IS PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHIA.

JlocTxeHne 3TUX Lened oOecreynBaeTCsl pelieHneM CIIeIyIoMMNX 3a1ad B

nporiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHET0 O0IIero o0pa3oBaHus:

e MpuOOpEeTEeHNE CUCTEMbI 3HAaHUI 00 00X PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUsIX, BKIIOYAs MEXaHWKY, MOJEKYISIpPHYIO (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPO(PU3UKHY;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUU B MPUPOAEC U IS NPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCEITHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB pelIeHHs] pa3IMYHbIX 3a7ad C SIBHO 3aJaHHOU
duznyecKkol Moneblo, 3a1ad, MOAPa3yMEBAIOIIUX CaMOCTOATEIHHOE
co3manue QU3NIECKON MOJCIH, aICKBAaTHON YCIOBHSIM 3a/1a4H;

e TOHWMaHWE (U3UYECKUX OCHOB W TPHUHITUIOB JEHCTBHUS TEXHUYECKUX
YCTPONCTB M TEXHOJOTHYCCKUX MPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEILHOTO TUTAHUPOBAHHS U TIPOBEIACHHUS
(bU3MYEeCKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIpETAuu WHGOPMAIIHH,
OTIPEJICIICHHS TOCTOBEPHOCTH MOJTYYCHHOTO Pe3yJIbTaTa;

e CO3JIaHHC YCIIOBHH JJISI Pa3BUTHS YMEHHH MPOEKTHO-HUCCIEA0BATEILCKOM,
TBOPYECKOM JIeATETbHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YpOBHE CpEIHEro OOIIEero

oOpazoBanus otBoauTcs B 11 kimacce — 68 yacoB (2 yaca B HEEINIO).

[Ipenmaraemerii B mporpamMme 10 (U3MKE TMepedeHb JIAOOPATOPHBIX M

MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoOBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYETOM MHIAMBHUIYaJIbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COJEPKXAHUE OBYUYEHUA
11 KIIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpoMacHUMHAA UHOYKUUS

[TocTosiHHBIE MarHUTHI. B3anMo1eMicTBHE IMTOCTOSTHHBIX MAarHUTOB. MarHMTHOE
nosie. Bektop MarauTHOM MHAYKUWH. [I[puHIMI Cynepno3uiny MarHUTHBIX MOJIEH.
JIluauun MarHuTHOM wuWHAyKIMU. KapThHa JUHUKA MArHUTHOM HWHIYKIUAHW TOJIS
MOCTOSIHHBIX MAarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IMHUN WHIYKIWH
MAarHUTHOTO TOJIS JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJIBIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. B3anmoaelcTBre NpOBOJHUKOB C
TOKOM.

Cuna Ammnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HanpaBJIeHUE. [[BH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBneHne HIEKTPOMArHUTHOM MHIAYKUHMH. [IOTOK BEKTOpa MAarHUTHOMU
MHAYKIAK. OJIEKTPOABIKYIIAs CWla HWHAYKIUM. 3aKOH AJIECKTPOMAarHUTHOU
nHaykuuu @apanes.

BuxpeBoe nsnexkrpudeckoe moje. DICKTPOABWKYIIAS CHJIA WHAYKUAH B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENBHO B OJJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuo Jlenua.

NHAYyKTUBHOCTh. SIBJE€HHME CAMOMHIYKIMU. OJEKTPOABMKYIAs CHJIA
CaMOMHAYKIIHH.

DHEeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHndeckue yCTPOMCTBA W IPAKTUYECKOE IPUMEHEHUE: IMOCTOSHHbBIC
MArHUThl, BJEKTPOMArHUTHI, JJIEKTPOJABHUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUY MHIYKIIMY MAarHUTHOTO TIOJISL.

B3aumopencTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBeHME SIIEKTPOMAarHUTHON UHIYKIMH.

ITIpaBuno Jlenua.



3aBUCUMOCTD DJIEKTPOABMKYIIEH CHIIbI MHAYKIIMH OT CKOPOCTH HU3MEHEHHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIUH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3yueHne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

HccnenoBanue nedcTBYS MOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOM UHTYKIIUU.

Pasznea S. KoJsieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMacHUMHbIE KONEOAHUA

KonebGarenbnas  cucrema.  CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. [lepmoa, wacrora, ammumryga u (aza KoieOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
konebanuil. [IpeBpaiienue s3Heprun Npu rapMOHNYECKUX KOJIEOaHUSIX.

Konebatenbubiii KOHTYp. CBOOOJAHBIE 3IIEKTPOMArHUTHBIE KOJIOaHUS B
UJCATHOM KOJEeOaTeIbHOM KOHTYpE. AHAJOTUS MEXIYy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouMx KojeOaHUsAX. BrIHYX/IeHHbIE MEXaHUUYECKUE
kosie0anus. Pezonanc. BoiHykA€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSL.

[lepemennplii TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOLIEE 3HAYEHUE CHUJIBI TOKA W
HaIpsHKEHUS.

Tpancopmarop. [IponsBoacTBo, nepegadya u MOTpeOICHUE DIEKTPUIECKON
DHEPrUr. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUM B ITOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA W IPAKTUYECKOE NPUMEHEHHUE: DIICKTPUYECKUM
3BOHOK, T€HEPATOP NIEPEMEHHOT0 TOKA, TUHUU JJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KoOJI€OATeNbHOM cHUCTEMbl (NMPYXUHHBIA WIH
MaTEeMaTUYECKU MASITHUK).

HaOmronenue 3atyxaromux KojeOaHuH.

HccnenoBanue CBONCTB BBIHYKIEHHBIX KOJIEOaHUIA.

Hab6mronenne pe3oHanca.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcnuorpaMMsl (3aBUCUMOCTH CUJIbI TOKA M HAIIPSDKEHUS OT BPEMEHM) NS
AJIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc mnpum mnocienoBaTeNIbHOM COENMHEHWM PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenb TMHUY 3JIEKTpONEepeIayn.



Yuyenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanre 3aBUCMMOCTH TEpUOa MajbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnenoBanre MepeMEHHOT0 TOKa B LEMX U3 MOCIIEI0BATENBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 0JIHbL

Mexanudeckue BOJIHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble M TPOJOJIBHBIE BOJHBI.
NuTepdepenius u qudpakius MEXaHUIECKIX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IMYyUYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BekropoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAXEHUE, MPEJIOMIICHUE, MOspu3anus, 1udpaxmus,
uHTeppepeHus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 3meKTpOMarHUTHBIX BOJIH. [[prMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHIUTIBI paOCBSI3U U TeIeBUACHUS. Pagnonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHUYecKue YCTPONCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBas /IMarHOCTHKA B TEXHHKE M MEIUIIMHE, paaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-nieys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus: M MPETOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6mronenune natepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
Y4aCTOTON KOJeOaHMIA.

HccnenoBanrie CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXXKEHUE, MPETIOMIICHHE,
noJisipu3arys, nudpakxius, THTEpPepeHIHs.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMoIMHEWHOE pacHpoOCTPaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
MJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomieHusi. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yrojl MOJHOTO
BHYTPEHHETO OTPAKEHHUSI.



Hucnepcust cBera. CiioXHBIN cocTaB 0enoro ceeta. LIger.

Cobuparomniye 1 paccerBatroliye TuH3bl. ToHkas TuH3a. DOKyCcHOE paccTosiHUE
U onTHYecKas cuia TOHKOW JuH3bl. [locTpoenne n3o0paxeHuil B cOOUparomuX U
pacceuBaromux JuH3ax. PopMyra TOHKOU JIMH3bL. Y BETMYEHHE, 1aBAEMOE JTUH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass ontuka. Wurtepdepeniuss cBera. KorepeHTHble HCTOYHUKHU.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTEphEpEHIIMOHHOU
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuust cBera. JubpakumoHHas pemeéTka. YCIoBUE HaOTIOACHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO0 CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckue yCTpPOWCTBA M IIPAKTHYECKOE IPUMEHEHWE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsAMONMHENHOE paCIpPOCTPAHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTuyeckre mpuodOpBHI.

[TonHOE BHYyTpEeHHEE OTpakeHUE. Mozenb CBETOBOA.

HccnenoBanue CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MUKpocKorma, TeJIeCKomna.

HaOmronenune natepdepeHinm ceera.

HaOmronenue nudpakiuu cBera.

HaGnronenue nucnepcuu cBera.

[TonyuyeHne cuekTpa ¢ MOMOUIBIO MPU3MBI.

[TonyueHne criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGnrogenue noasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3mepenue nokazaress npesioMJICHUs CTEKJIa.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

HabGmronenne nucnepcuu cBera.

Pa3zgen 6. OcHOBBI ClIeIHAJIBLHOM TEOPUH OTHOCUTEIBHOCTH
['panuLIBI NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [loCcTynaTsl crienuanbHOU
TEOPUH OTHOCHUTEIBHOCTH: MHBAPUAHTHOCTh MOIYJISI CKOPOCTH CBETA B BaKyyMe,
MPUHLUI OTHOCUTEIbHOCTA DUHIITENHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEMJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI.
DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.



CBs13b Macchl C 3H€pFI/I€I>'I U UMITYJIbCOM pGHHTHBHCTCKOﬁ JaCTHUIbI. 9HCpFI/IH
IIOKOAI.

Paznea 7. KBanToBasi pusuka

Tema 1. Inemenmol K6AHM OB ONMUKU

®otonsl. opmyna [lnanka cBsizu 3Heprun GOTOHA C €T0 YACTOTON. DHEPTHsl
U UMITYJIbC (POTOHA.

Otkpritre u uccienoBanue Gororddexra. Onwitel A. I'. CToneroBa. 3aKOHBI
dororddekra. YpasHenue DitHiTeHHa 111 Porodddekra. «KpacHas rpanuiar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpPUMEHEHHUE: (POTOIIEMEHT,
doToaaTuuk, colHeuHas OaTapesi, CBETOAUO/.

Jlemoncmpayuu

®doTo3(ddeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodpdeKTa.

CBeToaunon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHUIO o -4acTHI.
[Inanerapnas mozpens aroma. [loctynatel bopa. M3nyueHne u moriionmeHue
(GOTOHOB MpU MEpexoje aToMa C OJHOIO YPOBHSI 3HEPIHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToOMa BOAOPO/IA.

BonnoBsie cBoucTBa yactuil. Bosubl e bpoiist. KopnyckynsipHO-BOJITHOBOM
JTyaJIu3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JTyYEHUE.

TexHn4eckue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OnpenenieHue IJIMHBI BOJIHBI JIa3epa.

Habmoienue nmHeRvaThiX COEKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonivl

HaOmronenue muHeyaToro crnekTpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTBI, TOKA3bIBAIOIIUE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
paauoakTuBHOCTH. OnBITH Pe3epdopa rmo onpeneaeHnio coctaBa paIuoakTUBHOTO



uznyuyenusi.  CpoiictBa  anbda-, Oera-, ramma-usiaydyeHus.  BnusHue
PaAMOAKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknmonHass monens siapa [eiizenOepra—
NBanenko. 3apsna siapa. MaccoBoe uncio sajapa. M30tormsbl.

Anbda-pacnian. OJEKTPOHHBIA M TO3UTPOHHBIM Oerta-pacmaa. [amma-
U3JIy4deHHE. 3aKOH PaJIMOAKTUBHOIO paclaja.

DHeprus CBA3U HYKJIOHOB B sifjpe. SnepHble cuibl. Jle@ekT macchl sapa.

Snepnbie peakuuu. [lenenue u cuHTE3 AEP.

SAnepnsiit peaktop. Tepmosinepusiii cuHTe3. [IpoOiaeMbl U TMEpPCHEKTUBBI
AJIEPHON DHEPTETUKHA. DKOJOTHUECKUE ACTIEKTHI IACPHON SJHEPTETUKH.

OnemeHTapHbIe YaCTULbl. OTKPBITHE MO3UTPOHA.

MeTob! HaOIIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

@dyHaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO PU3NUYeCKOl KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa M NPAKTHYECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
BunscoHa, saepHblil peakTop, arToMHasi 0omoa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUU M ACTPOPUIMKH

Otanel pa3BuTHA acTpoHOMUU. [IpuKkIagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMHH.

Bun 3B&3mHoro neba. Co3Be3ausi, sipKkue 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JIBUKCHHUE.

CosiHeuHas cucrema.

Connne. ConHeuHass akTUBHOCThb. McTtounuk sHeprum ConHua U 3BE3Z.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kjiacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUH W 3BoonMK CoJiHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mneunsiit [lyte — nHama [Nanaktuka. [lonoxxenwe u nBuxenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PEMMKTOBOE M3ITyUEeHHUE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus



HabGnronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
NPWIOKEHUHN I ONpeIeNICHUs MOJI0KEHNU HEOECHBIX 00BbEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpPHOro MOJyIIapys U SIPKHUE 3BE3BI.

HabGmnronenus B teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maroniee NOBTOPEeHUE

Ponb Qu3uku W acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHOM M 3TUYECKOM cepax NeaTeIbHOCTH YeJI0BEKa, POJib U MECTO (PU3UKU U
aACTPOHOMHUH B COBPEMEHHOW Hay4YHOUN KapTHHE MUPA, pOJib (PU3NUECKON TeOpuu B
(dbopMUpOBaHUY MIPEACTABICHUIN O PU3NUECKON KapTUHE MUPA, MECTO (HPU3UUECKOM
KapTUHBI MHUpa B OOIIEM psly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEACTABICHUN O NIPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsA B 11 kimacce ocylecTBIsieTcs C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypCcaMM MaTeMaTHKH,
OMOIOrMH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnole nousimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbId (akT, runores3a, (Quanueckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHWE CUCTEMBbl YPaBHEHUM, TPUTOHOMETPHUUYECKHUE
(GYHKIUM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPHl U MX IIPOCKLUHMHM HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJHBIE 3JIEMEHTApPHBIX (DYHKIMI, TPU3HAKK TOJ00US TPEYroJIbHUKOB,
ompeiesIeHHe IOAaU TIOCKUX (GUryp u oobéMa Tel.

buonoeus: »nektpuueckue SBICHUS B KUBOW Mpupoae, KoseOaTeabHbIe
JBUKEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBJIICHUS B KHUBOMU IPUPOAE, NCUCTBUE
pagualy Ha )KUBBIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3Mbl 00pa30BaHUS KPUCTAINTMYECKON pEeIIETKN, CIEKTPAIbHBIA aHaIU3.

l'eocpagpua: MarHuTHBIE TIOJMIOCA 3€MJIM, 3aJ€KH MAarHuTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPICEHUH.

Texnonocua: JHMHUM DIEKTpONEpEnad, TIEHEPATop IIEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKLIMOHHAA II€Yb, panap, PaIHONPUEMHHK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsl OITHKA,
coJIHEeUHas barapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOJKHBI
OTpaXaThb TOTOBHOCTh M CIOCOOHOCTh OOY4YaroOmUXCA PYKOBOACTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKJCHHH, COOTBETCTBYIOIIHUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, paCUIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaanu3ali OCHOBHBIX HAIPaBICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUUA 00YUaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEUYETOBEYECKMX TyMaHUCTUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYHKO JIESITEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3aIiy;

YMEHUE B3aMMOJEHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHPOBAHHOCTH POCCUNCKOMN TPAKITAHCKON UIEHTUIHOCTH, TAaTPUOTU3MA,

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCUICKUX YYEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYAsl 3CTETUKY Hay4YHOTO TBOPYECTBA,
npUCYIIEro (pU3nYecKoi HayKe;

5) TpyA0BOr0o BOCIIHTAHUSI:



UHTEpPEC K Pa3IMYHbIM cdepaMm npodecCuoHaNbHONU AEATEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynyiuei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbI;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(GU3MKYN Ha TIPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rNYeCcKOTr0 BOCIIUTAHUS

c(hOpPMHPOBAHHOCTh JKOJOTMYECKONW KyJNbTYphl, OCO3HAHHE TJI0OAIBHOIO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacUIMpEHHE OMbITa JEATEIBHOCTH SKOJIOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHWS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUYECKON HAYKH;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs (PU3UKHU OCYLIECTBIIATH IPOEKTHYIO U UCCIIE0BATENbCKYIO 1€ATEIbHOCTD
WHIUBUYaAJIbHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe /1eiicCTBUS
ba3zoBble jornyeckue AecTBUS:
CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyallU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpENENATh IENU JACSITCIBHOCTH, 3aJaBaTh TapaMeTpbl W KPUTEPUU HX
JIOCTHKEHUS,
BBISIBIIAITH  3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B  PacCMAaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEeMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaIbHBIX M HEMATePUATIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IEJI5IM, OLICHUBATh PUCKH TIOCTIEACTBUMN JCSITCIBHOCTH;
KOOPJIMHUPOBATH M BBITTOHATEH pa0OTY B YCIOBHUSAX PEajbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aWMOCHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH JKU3HEHHBIX MTPOOIIEM.
ba3oBble ucciaenoBare/bCKue 1eMCTBUA:
BIAJCTh HAYYHOW TEPMUHOJOTHEH, KIFOUEBBIMH TOHITHUSIMU W METOJAMH
(bu3nYeCKON HAYKH;



BJIa/I€Th HaBbIKAaMHU Y4eOHO-HMCCIIEA0BATENbCKON U MPOEKTHON AESITENbHOCTH
B 00J1aCTH (PU3UKH, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB pEeUIeHMs 3ahad (PU3UYECKOTO COAECP)KAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMIOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALMY, MPEOOPa30BAHUI0 M NPHUMEHEHUIO B Pa3lIMYHBIX Y4e€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YY€OHBIX IIPOEKTOB B 00s1acTH (PU3HKY;

BBISIBIISATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apPTyYMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHUM, 3a]1aBaTh IAPAMETPhl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE UJEH, IIPEIaraTb OpPUrHHAIBHBIE TOAXOABI U PEIICHHUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (U3NUECKOTO COAEPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3alMI0 U HWHTEPIpEeTalni0 MH(GOPMALUU Pa3IUYHbIX BUIOB U (POopM
IIPE/ICTABIICHHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIb30BaTh  CPEICTBa  MH(MOPMAIIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI B PELIEHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3alMOHHBIX
3aJ1a4 ¢ COOII0ACHNEM TPEeOOBaHUN SPrOHOMUKH, TEXHUKU 0€30M1aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W 3THYECKHMX HOPM, HOPM HH(OpPMAILMOHHON
0e301acHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B Pa3IUYHBIX (opMarax cC
y4€TOM Ha3zHayeHHsI THPOPMAIIUHU U LEIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alllu.

KoMMyHHKATHBHBIE YHHBePCcAIbHbIE YUeOHbIE eliCTBHUS:
OCYIIECTBJIAThH OOIIEHNE HA YPOKax (PU3UKHU U BO BHEYPOUHOU JCATEITHHOCTH;
pacmo3HaBaTh MPEANOCHUIKA  KOH(MIUKTHBIX CUTyallMd MW  CMATYaTh
KOH(JIMKTHI;



Pa3BEPHYTO MU JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HCIOJIb30BAHUEM
A3bIKOBBIX CPE/ICTB;

MIOHMMATh U HMCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUJIEKTUBA;

NPUHAMATh 1M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLIEHMBATh KAYECTBO CBOETO BKJIAJa U KaX/10I0 YYaCTHUKA KOMAHIbl B OOIIMIA
pe3ysbTaT no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiarartb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHUE B Pa3IMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe yueOHbIe NeiCTBHSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JIacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTABJISITh IJIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJa4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th  HABBIKAMM  TIO3HABATENbHON  peduieKCMH  KakK  OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUM M MBICTUTENbHBIX TMPOLECCOB, UX pE3yJbTaTOB U
OCHOBaHUIM;

UCIIOJIb30BaTh MPHUEMBI PeIIEKCHH ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;



YMETh OLIEHUBAaTh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIIEHUS IO HX
CHIKEHUIO;

OPUHUMATh MOTHUBBI WU apryMEHThl JPYIMX IpU aHaJIU3€ pe3yJIbTaToB
JeSITEIbHOCTH;

IPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHaIU3€ pe3yIbTaToB
NESTEIIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKH.

B mporiecce mocTukeHUs TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOTPAMMBI T10
bu3uke IA  YpOBHS CpeaHero ooOmero o0pa3oBaHus Yy 0Oydaromuxcs
COBEpUICHCTBYETCS HMOLIMOHAJIbHBIH UHTEIIEKT, peanoJararoun
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CTIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHUSA COOCTBEHHOW IMOIMOHAIBEHOU C(ephl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpPETYJIMPOBAaHMSI, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHUE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HYMOILIMOHAIBHBIM U3MEHEHHSIM U TIPOSBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAaIlMM, BKIIOYAIONIEH CTpEeMIICHHE K JTOCTIDKEHUIO eI U
ycIliexy, ONTHUMHU3M, WHMIIMATUBHOCTb, YMEHHE JIEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
JIPYTUX, YYUTHIBaTh €ro TMpPH OCYIIECTBICHUH OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIOCOOHOCTh BBICTPAauBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3periaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konity o0yuenus B 10 kiaacce nmpeMeTHbIE pe3yJibTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUYAIOIIUXCSl YMEHU:

JIEMOHCTPUPOBATh HA MpUMEpax Pojb U MeCcTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHA U
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHS U3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHaibHas TOYKa, MHEPIIUAIbHAs CHCTEMa OTCUETa, aOCOMIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIIH CTPOCHUS Ia30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij MPU pelieHnn (PU3NIeCcKux 3a1ad;

pacrno3HaBaTh (pU3NUYECKHE SIBJICHUS (MPOLECCHI) U OOBICHATH UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U



AIEKTPOJUHAMUKH: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOIMHEINHOE JBUKEHUE,
CBOOOJIHOE TAJICHUE TEJ, JBUYKEHUE MO OKPYKHOCTH, MHEPIIMS, B3aUMOJICHCTBHE
Ten, nuddysusi, OpOyHOBCKOE TBUKEHUE, CTPOCHUE KHUAKOCTEH U TBEPIBIX Tell,
U3MEHEeHHEe O00BhEMa Tel MpU HarpeBaHWU (OXJIKICHUU), TEIUIOBOE PaBHOBECHE,
UCTapeHue, KOHACHCAIUs, IUIABJICHUE, KPUCTAJLTA3AINs, KUIICHHWE, BIIAKHOCTH
BO3JlyXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCYJIE,
CBSI3b MEXK/Y MapaMeTpaMu COCTOSIHUSA Ta3a B M30MPOLECCax, JJIEKTpU3aIus Tell,
B3aMMOJICHCTBUE 3aPsJIOB;

ONMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpJIMHATA, TYyTh, MEPEMEIICHHE, CKOpPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETHUYeCKasi PHEPrus, MOTCHIMANIbHAS JHEPTusi, MeXaHU4ecKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWUW TPABUIBHO TPaKTOBAThH
(GU3MYECKU CMBICT HMCIOJB3YyeMBIX BEIMYWH, WX OOO3HAYCHHWS W CIWHUIIHI,
HaXOJUTh (OPMYJIBI, CBSA3BIBAIONINE MAaHHYIO (M3UYECKYIO BEIMYHUHY C APYTHMHU
BEJTMYMHAMU;

ONKCHIBATh M3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEJN U TEIJIOBBIC SBJICHMUS,
UCIIONIb3Yysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKas SHEPIHs XaOTHYECKOTO JIBIKCHUS MOJICKYJI, CpEIHEKBaApaTHIHAS
CKOPOCTh MOJICKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS JHEpPrus, pabora Trasa,
KOO (PUIIMEHT TMONEe3HOTO JACUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0o0O3HAUEHUsS W EAWHMIIBI, HAXOAUTh (OPMYJIBI, CBS3bIBAIOIINE JaHHYIO
(GU3UYECKYO BETMYUHY C IPYTUMH BEIIMUNHAM;

OIMCHIBATh U3YYCHHBIE JICKTPUUCCKUE CBOMCTBA BEIIIECTBA M DJICKTPUUECKHE
sBJIeHUsI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AIEKTPUUECKUI 3apsi,
IEKTPUUECKOE TM0JIe, HAMPSKEHHOCTD TOJISA, MOTEHIMAN, PA3HOCTh MOTEHIIMAJIOB,
Py ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (DU3WYECKUIA CMBICT HCIIOIB3YEMBIX
BEJIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYI0 (U3UYECKYIO BEJIMYHHY C IPYTUMH BEIHUYNHAMH,

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3YS (PU3MUECKHE
3aKOHBI W TIPUHIIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUsS MEXaHMYECKOW DHEPrHH, 3aKOH COXpPaHCHUS WMITYJIbCa,
NPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
0TCcuéTa, MOJIEKYISIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHUS BEIIEeCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEH KMHETUYECKOW DHEPTUU TETUIOBOTO JABMKEHUS MOJICKYJI C
aOCOJIIOTHON TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUECKOTo 3apsifa, 3akoH KylloHa, mpu 3TOM pasiinyaTh CJIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAKEHUE U YCJIOBUA (TpaHMIIbI,
001acTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIE IPUHIIMIIBI IEUCTBUS MAILIMH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; paznuyaTh YCIOBHS MX O€30MaCHOTO MCIOJIb30BAHMS B IMOBCEIHEBHOM
KU3HU,

BBITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOIIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX H3MEPCHHM, MPHU ITOM
dbopmyIupoBaTh MpodIeMy/3a1ady U TUIIOTE3y YU4eOHOT0 SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUSs, MPOBOJAUTH OMBIT U POPMYIHPOBATH
BEIBOJIBL;

OCYIICCTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMpaTh ONTUMAJBHBIN CIOCOO W3MEPEHHUS W HMCIOJb30BaTh H3BECTHHIC
METO/Ibl OIICHKHU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXKIYy  (QU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(UKCUPOBATH PE3YIHTATHI TOJTYICHHOW 3aBUCUMOCTH (DM3MUECKUX BEIMYUH B BUTE
TabuIl ¥ rpaUKOB, ACJIaTh BHIBOJIBI 10 PE3yJbTaTaM UCCIEIOBAHMUS;

cOOJII0/IaTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOTro OSKCIEpUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U MPOCKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000opy1I0BaHUS;

pemath pacuéTHBIC 3aJadyd C SBHO 3aJaHHOM (DU3UYECKOM MOJIEIIbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOMMMBIC NI €€ PEIICHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMUNHBI,

peraTh KaueCTBEHHbBIE 3a/1a4d: BBICTPAUBAThH JIOTHUYECKU HEITPOTUBOPEUUBYIO
IEMOYKY PACCYXIACHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS;

WCITOJIB30BaTh ITPH PEIICHUH YICOHBIX 33/1a4 COBPEMEHHBIC HHPOPMAITMOHHBIC
TEXHOJIOTUH [IJISl TIOMCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAIIMN U TPECTABICHUS
y4eOHOH ¥ HAyYHO-TIOMYJISPHOW WHGOPMAIMK, TOJMYYCHHOW W3 Pa3InYHBIX
WCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MMOTy4aeMyI0o HH(POpMAIIUIO;

MIPUBOJINUTH MIPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, 00BSICHECHHUE ITPOIIECCOB OKPYKAFOIIETO MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

WCITIOJIb30BATh TEOPETUUCCKUE 3HAHUS 110 (PU3HUKE B MTOBCETHEBHOM KU3HU TSI
obecricueHus: 0€30MaCHOCTH TIPU OOpAIllEHHH C TPUOOpaMH M TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHHUS 30POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBECHUS B OKPY KaIoILel Cpejie;



paboTatb B TpYyIIE C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAHUPOBATh PadOTy TPYMIbI, PAlMOHAIBHO paACHPEACNiaTh OO0S3aHHOCTU U
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.

K xoniry o6yuenus B 11 ki1acce mpeaMeTHbIe pe3yiabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUUTHIBaTh TPAHUILBl MPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEUYHBIN JEKTPUUECKUI 3apsij, JIyd CBETa, TOYECUHBII HCTOYHMK CBETA, AJIEpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MpHU pEelIeHUuH (PU3NYECKHUX
3a1ay;

pacrno3HaBaTh (PU3NUYECKHUE SBICHUS (IPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKHN U KBAaHTOBOW (PU3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, J3JICKTPOMarHUTHasT WHAYKOUSA, JEHCTBUE MArHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM M JIBMXKYIIMICS 3apsiji, 3JEKTPOMArHUTHbIE KOJeOaHUs W
BOJIHBI, NPSIMOJINHEWHOE PACHPOCTPAHEHHE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTepdepeHys, audpakuus U TOJAApU3aAlMsA  CBETa, JHMCIEPCUSl  CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cBeTOBOE AaBICHUE, BOSHUKHOBEHUE
JMHEWYAaTOro0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAs W HCKYCCTBEHHAas
PaOaKTUBHOCTH;

ONMCHIBATh W3YYEHHBIE CBOMCTBAa BELIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYIO  IMPOBOAMMOCTH  pA3JIMYHBIX  Cped) W
AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLECCHhI), MCHOJIb3Yd (DU3UUYECKUE BEITUUYUHBL
DIEKTPUYECKUIN 3apsl, CHJIAa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COIPOTHUBIIEHUE, Pa3HOCTh MOTEHIIUAJIOB, AJIEKTPOABIKYIAsA cuia, paboTa TOKa,
WHAYKUUS MarHATHOTO MoJjs, cuia Awmmepa, cuia JlopeHua, MHIYKTUBHOCTh
KAaTyIIKW, HEPIrUsl 3JEKTPUYECKOTO0 M MAarHUTHOTO IMOJEW, MEPHOJ M 4YacToTa
KoJeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsij W CWja TOKa B MpoIecce
TFApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSTHUE U
ONTUYECKasl cuja JMH3bI, NMPU OMHCAHUM MPABUIBHO TPAKTOBATh (PUIMUECKUIA
CMBICJ HCIOJIb3yEMbIX BEJIMYHMH, WX OO0O3HAUEHUS U €IWHUIBI, YKa3bIBaTh
(bopMyJIbl, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEJIMUHUHY C IPYTUMH BEIMUUHAMY;

ONMUCHIBATh HW3YyYCHHBbIE KBAHTOBBIE SIBJICHUA W MPOLECCHI, HCIIONb3Ys
bu3nueckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHOJ MOTypacnaaa, SHEPTUs CBSI3U



aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUH CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBL,

aHATM3UPOBAaTh (PU3UUECKHE MPOIIECCHI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jlxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKITUW, 3aKOH MPSIMOJIMHEHHOTO PAaCIpPOCTPAHEHHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHA st PoTodddekTa,
3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPAHCHHSI
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPaHEHHs MAacCOBOI0 4YHCIIa, MOCTynathl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (HOPMYIHUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbI, OOJACTH)
MIPUMEHUMOCTH;

OTIPEJICIISTH HAMIPaBJICHUE BEKTOPA MHIYKIIMA MArHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, cuJibl AMrepa u cuibl JlopeHna;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUUA W
MPOIIECCOB C UCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUU: TPU ITOM
dbopmyIHMpoBaTh MpoOIEMy/3a1ady U THIOTE3y Y4eOHOTr0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEJI0KEHHOTO 000pYA0BaHUS, POBOJAUTH OTBIT U POPMYITHPOBATH
BBIBOJIBL;

OCYIICCTBJIAThH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEITUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCJIEIOBATh 3aBUCUMOCTH (PU3HUCCKUX BEIMYUH C UCTIOIB30BAHUEM TIPSIMBIX
W3MEPCHUI: TP 3TOM KOHCTPYMPOBAaTh YCTAaHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BHUAC TAOMUI[ U TpaduKoB,
JIeaTh BBIBOJIBI 10 PE3YJIbTaTaM UCCIICOBAHUS;

COOI0/IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEIACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOTO DJKCIEPUMEHTa, Y4eOHO-UCCIICNOBATCILCKOW W IMPOCKTHOM
NEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000pyI0BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHON (DM3HYECKOW MOJIENbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMITBI, HA OCHOBE aHaJM3a YCJIOBHS 33/la4u
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIbI,
HEeoOXoauMble NJisi €€ pellieHUs, TPOBOAUTh PacUYE€Thl M OIIEHUBATH PEaJIbHOCTh
MOJIYYCHHOTO 3HAYCHUS (PU3UUECKOU BEIIMIUHBI,



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHI C OMOpOM Ha HM3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnuecKkue SBICHUS;

UCIIOJIb30BAaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJIOTUU [IJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMUA U MPE/ICTABICHUS
y4eOHOH ¥ HAy4YHO-TIOMYJIApHON WHGOpMALMK, TOJYYEHHOM W3 pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaeMyI0 HH(OPMAIIHIO;

OOBSCHATh TPHUHITUIBI JCHCTBUS MAaIH, NPUOOPOB M TEXHUYCCKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUA WX 0€30MacCHOr0 MCMHOJIb30BAaHUS B MOBCEIHEBHON
KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHMS 110 (PU3HKE B TOBCEHEBHOM KU3HU TS
obOecnieueHnss O€30MACHOCTH MpPH OOpalieHUH ¢ NpuOOpaMU U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHMYECKOIO
IIOBEJICHUS B OKPYKAIOILIEH CpeaE;

paboTarb B TpYIIE C BBIIOJHEHUEM pPa3JIMYHBIX COLMAIBHBIX PpOJEH,
IUIAaHUPOBATh padOTy TPYNIbl, PALUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
IJIAHUPOBATh JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE pACCMAaTPUBAEMOM TIPOOIIEMBI.
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Tema ypoka JlomamHee [ara
Ne 3aJIaHnue
1 | MaruutHoe niosie. J[elicTBHE MarHUTHOTO §.13 EI'D c1pl0. §.2,3 |6.09
OJIs1 HA MPOBOJIHUK C TOKOM . EI'D ctplé.
2 JlelicTBME MarHUTHOTO ITOJIS Ha §.3,4,3 EI'D cTp23. 7.09
JBIKYILMMCS DJIEKTPUYECKUH 3apsi. §5, 3 1 cam
Pemenne 3amau. peur.,ctp26,A1,C2.
3 Mar»uTHble CBOMCTBA BEIIECTBA. §.6,m il crp 30 13.09
4 OTtkpeiTHE dNIeKTpoMarHuTHOM uHAyKuuu. | §7, 3 EI'D cTp34. 14.09
MarHuTHBbIH OTOK.
5 Hamnpasnenue nHIyKIIMOHHOTO TOKA. §8.3 EI'D c1p 39. 20.09
[IpaBuiio Jlenna. 3akoH 3J€KTPOMarHUTHON
uHAyKuuu. Perenue 3agau
6 Buxpesoe anexrpuueckoe noiue. 31C §9,10, 3 g cam pemr  [21.09
WHIYKIAH B IBWKYIINXCS MPOBOJHUKAX | cTp4S
7 JlaboparopHast pabota Ne2 «3ydenue n§8-10. 26.09
SIBJIGHUS DJIEKTPOMArHUTHOM WHIYKIIHI)
8 Camounayknus. JHeprus MaraHuTHoro nois | §11,12,3 ast cam pemn [27.09
ctp 52. I rn2 cTp52
9 KonrtponbHas pabota Nel «MarautHoe [Tot. I'm 1-2. 4.10
moJie. DIeKTPOMarHUTHAS WHITYKITHS)
10 | Mexanuueckue konebanus ['apmonmueckue | §13, 3 ET'D ctp 58, 5.10
KoJieOaHus §14, moar. K JIP Ne3,3
st ET'D ctp65
11 | JlaGoparopnas padota Ne3 «Onpenenenue | §14-15, 3 miisg cam 11.10
YCKOpEeHUsi CBOOOHOTO NaIeHUs MIPH perr ctp 68..
TTOMOIITY MAasITHUKA
12 | BwiHYXICHHBIC MeXaHUYeCKHe KojeOanus. | §16, m i3 cTp73 12.10
Pe3onanc
13 DNeKTPOMarHuTHEIE KoJeOaHus §17-18,3 EI'D cTtp76  (18.10
14 ®dopmyna Tomcona §19-20,3 ms cam perr (1910
cTp85.
15 ITepeMeHHBII 2IEKTPUUECKUIN TOK §21, 3 EI'D ctp 90. 25.10
16 JelicTBylolllee 3HaU€HNUE CUJTBI TOKA U §22,3 EI'D ctp 95. 26.10
HaNPSOKESHUS
17 | Dnexrpuueckuii pezoHaHc. ABTokonebanus | §23-25. 8.11
18 Tpauchopmarop [TpousBoacTeo u §26. §27, noar 0.11
HCIIOJIb30BAHHE AJICKTPOIHEPTUHI noksanasl ctp 115.
19 Pemrenune 3amau 28, mrn3,43crp 115 (15.11
20 | KourtponbHas pabora Ne2 «Mexanuueckue | [loBt i 3-4. 16.11

U DJICKTPOMArHUTHBIC KOJIEOQHHUS»




21 Mexanuueckre BOJIHbI [[1MHa BOJIHBIL. §29-30 22.11
VYpaBHEHHE MEXaHUYECKOM BOJIHBI. BOIHBI B
cpene
22 3BYKOBBIE BOJIHBI. 3BYK. §31,32 23.11
23 | Uurepdepenuns, nudpakuus u §33-34. 29.11
HOJISIPU3aNNs MEXaHUIECKUX BOJIH.
24 DnekTpoMaraHuTHeie BOJIHBI [ITOTHOCTD §35-36,10K1a/1b1 30.11
MOTOKA 3JICKTPOMAarHUTHOTO M3JTy4EeHUS
25 | PaguocBsa3zp Moaynsauus u nerektuposanue. | §37-39, noxmnazpl. 6.12
IIpocreiimnii paguonpruEMHUK.
26 [TpumeHneHue paguoBOIH §40-43,3 ctp 169 7.12
27 | CaetoBbIe BOJHBI. 3aKOH OTpaxkeHus cBera | §44-46.3 ctp 178 13.12
28 3akoH npenomiieHus ceeta. [lomHoe §47-48,pemry EI'D 14.12
OTpakeHHE cTpl86
29 JlaboparopHast pabora Ned «M3mepenue §49 3 cTp 189 20.12
HIOKa3aTeNsl MPEIOMIICHHS CTEKIIa»
30 JIunza. [Toctpoenune n3o0pa>keHuH, §50, pemry EI'D 21.12
JTaBaEMbIX JINH3aMH. ctpl96
31 ®opmyna nuH3bL. Pemenue 3amay. §51-52, 3 ctp201 27.12
32 | JlaboparopHas padota Ne5 «Onpenenenue | 1ot §44-52 28.12
OTNITUYECKOH CHITBI U (POKYCHOTO PACCTOSTHUS
coOuparorieit JINH3bI
33 Hucnepcus ceera MHTepdepenus §53-55 10.01
cBera. [Ipumenenne uHTEphEpEHITUN.
34 JHudpaxius ceera §55-56. 11.01
35 JudpaximonHas pemeéTka §58,59, 3 ctp224 17.01
36 JIaGoparopHas pabota Ne6 «M3mepenue [ToBT §55-59 18.01
JUTMHBI CBETOBOU BOJTHBD»
37 [Monspuzanus ceeta §60 24.01
38 Bupl 371€KTpOMarHUTHBIX U3TyYEHHI. §66-67 31,01
CnekrpanbHble annapaTsl COEKTphI U
CHEKTPaJIbHBIN aHAJIN3
39 WNudpakpacHoe u ynpTpaduoieToBoe §68, MOATOTOBKA K 1.02
u3nydyeHus. Pentrenosckue nyun. llkana | k/p.
AJIEKTPOMATHUTHBIX U3ITyYCHUH.
40 KonrtponsHas padora Ne3 «Onrtuka» [ToBT §44-60,66-68 7.02
41 [Ipunuun otHocutensHocTH. [loctynarel | §61-62,pemry EI'D 8.02
TEOPUH OTHOCUTEIIBHOCTH cTp225.
42 OcHosusble cieactsust CTO. §63 14.02

PensgtuBucTCKMiT 3aKOH CIIOKEHUS
CKOpPOCTEH.




43 | 3aBUCUMOCTD SHEPTUU Tella OT CKOPOCTH ero | §64 15.02
IBYDKEHUS. PesiTuBUCTCKAs TMHAMHUKA.
IIpuHIUIT COOTBETCTBUS.
44 CBsi3b MEX]1y Maccoil U SHEpruei. §65,3 ctp 245 21.02
45 KganroBas ¢puzuka. Dotordpdext Teopus | §69 22.02
dotoaddekra. 3-i 3akoH hoTodrddekTa.
46 [Tpumenenue hotorddexra. PoToH. §70-71 28.02
47 Pemenue 3amau o teopun porordpdexra | [Tor §69-71, 29.02
JTOKJIAIbI.
48 JlaBnenue cBera XUMHYECKOE JICHCTBHE §72-73,3-uu ctp227, 16.03
ceeta. Dotorpadwus.. JTOKJTAJTBI.
49 KonTponbras padorta Ne4 «CTO [ToT 1 10 cTp278.  [7.03
u ¢potorddexT»
50 [TnanerapHas MOJENb aTOMA. §74, noxmambl 13.03
51 KBanToBsIie nmoctynatsl bopa §75,m0KI1a 161 14.03
52 JIazepsl §76-77, 3-um ctp297  |20.03
53 ITpoTOHHO-HENUTPOHHASI MOAEID AAPA. §78-79 21.03
S nepHble cubI.
54 HedekT macc. DHeprus CBS3M sjpa. §80-81,3-um cTp 309 (3.04
55 PannoakTuBHOCTH §82-83 4.04
56 3aKoH paIMOaKTUBHOTO pacraja 1 ero §84-85,3-um cTtp322  [10.04
CTaTHUCTUYECKOE MCTOIKOBAHUE
S7 Mertoapl HAOMIOACHUS U PETUCTPAITTT §86 11.04
AIIEMEHTAPHBIX YaCTHUII
58 | Dueprernueckuii BEIXOA AAepHBIX peakiuit | §87, pemry EI'D 17.04
ctp33159
59 Henenne ypana. Kanensnas mozens siapa. | §88-89, pemry EI'D 18.04
SAnepHelii peakTop ctp336,339, noknansl
60 TepmosiiepHbIil CUHTES. §90-91,3-uu cTp 343, [24.04
JTOKJIA/TBI
61 | Snepnas sHepretuka. ATomHas uHAyCcTpHs. | §92-93, 25.04
JTOKJTAJTBI
62 Bnusinue nonusupyomen paguanuu Ha §94,noBT 11 12 2.05
JKUBBIE OpPTaHU3MBI. cTp352, MoKkl
63 DneMeHTapHbIC YaCTHUIIBI. §95-96 8.05
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUA.
64 | Jlentonsl. Anponsl. KBapkwu. §97-98 15.05
65 Konrponsnas padora Ne5 «Dusuka [TosT §80-98 16.05

ATOMHOTI'O AApa»




66

duznka n MCTOJbl HAYUYHOT'O ITO3HAHUA

3akmroueHue crp 408-
412

22.05

10
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