MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3ynibTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npenctaBieHHbIX B OI'OC
COO, a Takxke c yu€roM deaepanbHON paboueil mporpaMmbl BOCIHUTAHUS U
KOHLIETIIUUA TIpernojilaBanusi ydyeOoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu denepanyu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBarebHbIE MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiraccoB npu 00yueHun
ux ¢u3nKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO TOJIX0/1a.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM GPI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METANPEAMETHBIM pE3yJbTaTaM OOYUEHHMs], a TAKKE
YUUTBIBAET HEOOXOJUMOCTh peah3allMi MEXIPEIMETHbIX CBs3el (U3UKU C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMH MpeaMeTaMu. B Hell onpenensitoTcs OCHOBHBIE
LeNU U3ydeHus (U3UKHU Ha YPOBHE CPEAHETO O0IIEero 0Opa3oBaHus, IIaHUPYEMbIe
pe3ysibTaThl  OCBOGHMsSI Kypca (U3MKHM: JIMYHOCTHBIE, METANpEAMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE NIPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHOTO mpenaMera « Pu3nkay 1o rojgaM o0ydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOUIMX 3aKOHAaX NPUPOABI, BBICTyIas B
KauecTBe y4eOHOIo IMpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. [IkoapHBIN Kype GU3NKN — cHCTeMOOOpa3yomuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MIPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3zHOO0pa3HbIX TEXHOJIIOTUH B cpepe SHEPreTUKU, TPAaHCIIOPTa, OCBOEHUSI KOCMOcCa,
MOJYYEHHS] HOBBIX MATEpHAJIOB C 3aJaHHBIMH CBOICTBAMHU U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBAHHE YMEHUI NPUMEHSATh HAY4YHBIA METOJ
MO3HAHUS TIPU BBITIOJHEHUN UM YUE€OHBIX UCCIIETOBAHHM.

B ocHOBY Kypca pusuku 11 ypoBHS CpeaHETo 00111ero 00pa3oBaHusI TOJI0KEH
pPAA U, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCeX pa3leioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DM3HKHU.



Hoesa eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢usnyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoBaHUE TPEICTABICHUM O CTPYKTYpHBIX YPOBHSIX MaTe€pHUH, BEIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (PU3MUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOIECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOIEMaMHU.

Hoes npuxnaonoti nanpasnennocmu. Kypce hbu3uku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMUECKHX MPHIOKEHUN H3yUEeHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEpKaHUs, IMOCBSMIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeEM pallMOHATIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILIEero
oOpa3oBaHusl SBIAIOTCS (hU3MUECKUE TeOpuH ((POpMHpPOBAaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON T€OpuH, posid PyHIaMEHTAIBHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, IPaHUL[AX TIPUMEHUMOCTH
TEOpUH, JIJIs1 ONTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CHCTEeMHO- e TENbHOCTHBIN TOJIX0/ B Kypce (DU3UKU PEealn3yeTcs MPEexKIe
BCEro 3a CYET OpPraHU3allUU SKCIEPUMEHTAIBHOM AESITEIbHOCTH 00YyYaroIMXCs.
J1i1st 6a30BOT0 YPOBHS Kypca (PM3UKHU — 3TO UCIOJIb30BAHUE CUCTEMbBI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JJa0OPaTOPHBIX pabOT, KOTOPHIE B TPOrpaMMe
no (usuke OObEIUHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bolenenre B yKa3aHHOM MepeyHe J1abOpaTOpHBIX pabdOT, MPOBOJMMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAMU 00pa3oBaTeIbHOro IMpolecca
UCXOJII U3 OCOOCHHOCTEW IIAaHUPOBAHUS W OCHalIeHHs kaOuHera duszuku. [Ipu
3TOM O0ECTeunBaeTCs OBJAJCHHWE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHUE yeseTCs pEHICHUI0 pacUE€THBIX U KAU€CTBEHHBIX 33]1a4.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBIISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nyecKol MOAENbI0, TO3BOJIIONMIME TPUMEHSATh W3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HUHTErpUpys 3HAHUS W3
pa3HbIX pasnaesnoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKpYXKarouleu
KU3HH, TpeOyronue BbhIOOpAa (U3UYECKOW MOAENU IS CUTYyallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
obecrniedyeHn0 yueOHOTo mporecca 0a30BbI ypOBeHb Kypca (DU3MKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUs JIOJDKEH H3Yy4aTbCs B YCIOBUAX MPEAMETHOTO
kaOuHeTa (PU3MKU WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTe GU3MKHU AOKHO OBITH HEOOXOIUMOE
nabopatopHoe 000pyJOBaHUE I BBINOJHEHUS YKa3aHHBIX B MporpamMMme Mo
¢u3MKe YICHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JleMoHCTpaninoHHOe 00oOpyJaoBaHUuE (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAaHMSI  M3y4aeMbIX SIBICHUH M  TPOIECCOB, OMIUPUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHI.

JlaGopatopHoe 00OpynOBaHME JUISI YUYEHUYECKUX MPAKTUYECKUX pPadOT
dopMupyeTcss B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB U 0O€CleYrBaeTCsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTmueckue KOMIUIEKTHI
71a00paTOPHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX U ITM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpHUil.

OCHOBHBIMU LENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

o (dopMupoBaHHE HWHTEpeca M CTPEeMJICHHsS OOYYaIOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOIBI, PA3BUTHE WX HMHTEIUICKTYaldbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHNE
HCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa U3y4yeHHUsI OCHOB
CTPOCHHMSI MaTepHH U (yHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;

e (opMupoBaHHE YMEHUU OOBSICHATH SBJICHUS C HCIOJIb30BAHUEM
($u3nyecKuX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

o (opMupoBaHHE MPEACTABICHUN O poiud (U3UKU OIS Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJOTHIA.

JlocTxeHne 3TUX 1ene o0ecreunBaeTCsl perieHrneM CIeAyIONINX 3a1ad B

npouecce U3yyeHus Kypca GU3MKH Ha ypOBHE CPEHEro 001ero oopa3oBaHus:

e TMpuOOpETEHNE CUCTEMBI 3HAaHUH 00 00X (PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIOYAsS MEXaHUKY, MOJICKYJSIpPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPU3UKH;

e (dopMHupoBaHHE YMEHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS Ui
OOBsICHEHHUsI (PU3MYECKHX SBJICHUA B TPUPOAE U NS TNPUHATHUS
MIPAKTUYECKUX PELICHUM B MIOBCEIHEBHOW KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs pa3INYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOSTEIHHOE
co3anue GU3NYECKON MOEINH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

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

e OBJAJCHUE METOAAMHU CAMOCTOSATEIBHOIO IUIAHWPOBAHUS U IMPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHMM JJIsi pa3BUTHS YMEHHI MPOEKTHO-HUCCIEA0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIETro
oOpazoBanus orBojuTcs 136 yacos: B 10 kinacce — 68 yacos (2 4aca B Helel0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIIO).

[Ipensaraemplii B mporpamMme 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
MPaKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYUTENb JIE€JaeT BBIOOP
pOBENECHUsT J1a0OPaTOPHBIX PabOT M OMBITOB C YYETOM HHIWMBHYAIbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COJAEPXKXAHUE OBYUYEHUA
11 KIIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Maznummnoe nojie. I1eKMpPOMAZHUMHAA UHOYKYUA

[TocTtostHHBIE MarHUTHL. B3anmMoaeiCTBIE TOCTOSSHHBIX MATHUTOB. MarHuTHOE
nose. BekTtop MarauTHOM MHAYKUWU. [[pUHIIMT CynIeprO3ULIMY MAarHUTHBIX MOJIEH.
JIluanun MarHuTHOM wuWHAyKIMU. KapThHa JUHUKA MArHUTHOM HWHIYKIUAHW TOJIS
MTOCTOSTHHBIX MAarHUTOB.

MarautHOe T1I0JI€ TPOBOJHHMKA C TOKOM. KapTuHa JIWMHUN WHIYKIWH
MAarHUTHOTO TOJS JJIMHHOTO MPSIMOTO MPOBOAHMKA W 3aMKHYTOTO KOJBILIEBOTO
MIPOBOJHUKA, KaTylIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBrue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJIyJIb U HAIIPaBIICHUE.

Cuna Jlopenua, e€ MoayJib U HanpaBJieHUE. [[BH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHoOM mnoJje. Pabota cunsl JIopeHna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
WHIYKIUU. OJEKTPOJBIKYIAs Cula HWHAYKIHU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu @apanes.

BuxpeBoe nsnexkrpudeckoe moje. DICKTPOABMKYINAs CHJIA WHAYKUAW B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM IIOJIE.

[IpaBuio Jlenua.

NHIyKTUBHOCTh.  SIBIEHHE CaMOMHAYKUHMH. OJEKTPOABUKYIIAs CHIIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHudeckue yCTPOMCTBA M IMPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTHI, SJIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUll, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM IOJIEM.

JIvHUY MHIYKIIMY MAarHUTHOTO TIOJISI.

B3aumopencTBre 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Ammnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIMH.

ITpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUSA
MAarHUTHOTO MOTOKA.



SIBeHrEe CAaMOMHTYKIIMH.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydyeHrne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.
HccnenoBanre sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pa3nen 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u In1eKmMpoMazZHUMHbIE KOJ1OAHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOaHMS.
["apmonnueckue xonebanus. Ilepuoxa, wactora, ammumryaa u (aza kKojdeOaHU.
[Ipy>XkMHHBIN MasTHUK. MareMaTH4eCcKnuii MasTHUK. Y PABHEHHE I'apMOHUYECKHUX
kosnebanuil. [IpeBpaiieHue 3Hepruy Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebatenbubiii koHTYp. CBOOOJAHBIE 3JIEKTPOMArHUTHBIE KoJIeOaHUS B
UJCAIbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHbIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
DHEPrUU B UJCATBHOM KOJIEOATEIHbHOM KOHTYDE.

[TpencraBiaenue o 3aTyxarouMx KojeOaHusAX. BrIHYXI€HHbIE MEXaHUUECKUE
KoseOanus. Pezonanc. BoiHykA€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSL.

[lepemennpii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIM TOK. MOIIHOCTH
IIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOLIEE 3HAYEHUE CUJIBI TOKA W
HaIPSDKCHUS.

Tpanchopmarop. IIpousBoacTBo, nepenadya U NOTpPeOICHUE FIEKTPUUECKON
HHEPrUr. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3IEKTpodHEpruu. KymnbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUH B ITOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHUE: DIICKTPUYECKUM
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOnepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTEeMaTUYECKU MASITHUK).

HaOmronenue 3atyxaromux KojaeOaHu.

HccnenoBanrie CBOMCTB BBIHYXICHHBIX KOJICOAHU.

HabGmronenne pe3onanca.

CB0OOIHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUYN DIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul



HccnenoBanue 3aBUCMMOCTH MEPUOJAa MalbIX KOJeOaHHUH rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccenenoBanne nepeMeHHOTO TOKA B LIEMN U3 ITOCIEA0BATEIBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYILIK! U PE3UCTOpa.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNIHbBLE 60JIHbL

MexaHnudeckue BOJIHBI, yciioBua pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpocTpaHeHuss W JuiMHAa BOJHBL. [lomepeuHble W NpPOJOJNBHBIE  BOJHBI.
HNuTtepdepenius u iuppaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuentanus BektopoB E, B, V B anexktpomaruutHoil BosiHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAXEHUE, MPEJIOMIICHUE, MOspu3anus, 1udpaxmus,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIxana 3JIEeKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUAcHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEIBI.

TexHU4ecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl JMAarHOCTHMKAa B TEXHHKE W MEIWILIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBYU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmoienue oTpaskeHus: U NpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuud MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

Habmoienue cBA3M T'pPOMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYAOH U
4acTOTON KosieOaHuil.

HccnenoBanne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, TPEJTOMIICHHUE,
noJisipu3anus, IMppakuus, UHTEpPEpeHLIHs.

Tema 3. Onmuka

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoCTpaHEHUE CBETa B
OJHOPOJHOM cpene. JIyu cBeTa. ToUeUHBIM HCTOYHUK CBETA.

OtpaxkeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaJe.

[Tpenomiienue cBeTa. 3aKOHBI MTPeIOMIICHUS CBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiicHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yroj IOJIHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CnoxHblil coctaB Oenoro cseta. Ler.



Cobuparoniue 1 paccenBarolue JMH3bL. ToHkas auH3a. DOKyCcHOE paccTosIHIE
U ONTHYEcKas cuiia TOHKOW JuH3bL. [locTpoenue n3o0paxkeHuit B COOMPAIOMIUX U
pacceuBaromux JuH3ax. PopMyra TOHKOU JIMH3bL. Y BETMYEHHE, 1aBAEMOE JTUH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKHU.

BonnoBass ontuka. HWurtepdepenius cBera. KorepeHTHblE HCTOYHUKH.
YcnoBuss HaOMIOACHUS MaKCUMyMOB U MHHHUMYMOB B HHTEP(EpPEHIIMOHHON
KapTHHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB.

Hudpaxus cBera. JudpaknuoHHas pemérka. YcCIOBUE HaOIIOICHUS
INIABHBIX ~MAaKCUMYyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOTO CBETAa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpPOWCTBAa M IIPAKTHYECKOE IPUMEHEHWE: OYKH, JyIa,
¢doToanmnapar, NPOEKIMOHHBIN ammapar, MUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITUKA, AUPPAKIIMOHHAS PELIETKA, OJSIPOUI.

Jlemoncmpayuu

[IpsAMOTMHENHOE pPACIPOCTPAHEHUE, OTPAKECHHE M IPEIOMIICHHUE CBETA.
OnTuyeckre mpruodOpBHI.

[TosnHOE BHYTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanue cBONCTB N300pakeHUM B JIMH3aX.

Mopenu MuKpocKona, TeJIeCKona.

HaOmronenue natepdepeHinu cBera.

Hab6monenue nudpakxium crera.

HaGmronenne nucnepcuu cBera.

[TosyueHue ciekTpa ¢ MOMOLIBIO TPU3MBI.

[Tony4yenue cekTpa ¢ MOMOIIbI0 AUGPAKIUOHHON PEIIETKH.

HabGnronenue noasipuzanuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

M3mepenne rnokasaTess NpeJoMIICHHs CTEKIIA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

HaGnronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI CIeIUAIBLHOM TEOPUH OTHOCUTEIbHOCTH

I'panuLIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [TocTynaTel crieruanbHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
MIPUHITUIT OTHOCUTEILHOCTH DUHINITEHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHH M COKpAICHUE
JUTVHBL.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsI3b Macchl C SHEPrUEN U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPTUs
ITOKOS.



Paznea 7. KBanToBasi pusuka

Tema 1. dnemenmuvt K6aHMOBOI ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €T0 YACTOTOM. DHEPTUs
U UMITYJbC (POTOHA.

OtkpeiTre u uccienoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3aKOHBI
doTorpdexra. YpaBuenue DuHimTeitHa st dhoTodadpdekra. «KpacHas rpaHunar»
dbotoaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JIECTBUE CBETA.

TexHudeckue yCTpONCTBA W MPAKTHUYECKOE TMPUMEHEHHE: (HOTOIICMEHT,
dboTomaTYMK, CoJIHeUHasi OaTapest, CBETOIUO/I.

Jlemoncmpayuu

®oTo3(PdeKT HA YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodpdeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHHiO o -4acTHII.
[Imanerapnas mogmens aroma. lloctynater bopa. U3nydenue u mormomieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPIHMHM Ha JIpyroil. Bunel
crekTpoB. CIEKTp YPOBHEW SHEPTUU aTOMa BOJIOPO/IA.

BonnoBsie cBoiicTBa yactul. Bosmusl e bpoiiiss. KopnyckyisipHO-BOJTHOBOM
JTyaJn3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3JTyYEHUE.

TexHudeckue yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJIbHbIN
aHanu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeneneHue JJIMHBI BOJIHBI Ja3epa.

HabGmronenue TMHeHYaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonivl

HaOmronenue muHe4aToro crekTpa.

Tema 3. Amomnoe a0po

DKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CJIOKHOCTh CTpoeHHs siapa. OTKpbITHE
paauoakTuBHOCTH. OIBITHI Pe3epdopa rmo onpeneneHnto coctaBa paIuoakTHBHOTO
manydenus.  CpoiictBa  anbda-, Oera-, ramMma-uziaydeHus.  BrausHue
PaIMOaKTUBHOCTH Ha KWBBIE OPTaHU3MBI.



OTtkpeiTHE NPOTOHA M HeWTpoHa. HyknoHHas monens siapa IeiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucio sjapa. M30Tormsl.

Anbda-pacnian. OJEKTPOHHBIA M TIO3UTPOHHBIM OeTa-pacmaa. [amma-
U3IIydeHHE. 3aKOH PaJIMOAKTUBHOIO paclaja.

DHeprus cBA3U HYKJIOHOB B sifpe. SnepHble cuibl. JlegekT Macchl sapa.

Snepnsbie peakuuu. [lenenue u cuHTE3 AIEP.

SAnepnsiit peaktop. Tepmosinepusiii cunTe3. [IpobnemMbl U NEPCHEKTUBHI
AJIEPHOU DHEPTETUKHU. DKOJOTUYECKHUE ACIIEKThI AIEPHON SHEPTETHUKHU.

OneMeHTapHble yacTulbl. OTKpBITHE TO3UTPOHA.

MeTobl HaOIIOIEHUS M PErHCTPAIMK 3JIEMEHTAPHBIX YACTHII.

dynaameHTanbHble B3auMoecTBrsl. EAMHCTBO pu3nUYeCcKoil KapTUHBI MHpa.

TexHuyeckue yCcTpouCTBa M NPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
BunscoHa, siaepHslil peakTop, arToMHasi 0omoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanne TpeKOB YacTUll (110 TOTOBBIM (OTOrpadusim).

Pa3zgeua 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUIMKH

Otanel pa3BuTHA acTpoHoMuUU. [IpuKIagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMUH.

Bun 3Bé3gHoro neba. Co3Besnus, sipkue 3BE3MBI, IJIAHETHI, UX BUIUMOE
JBH>KCHUE.

CosiHeuHas cucrema.

Cosnne. ConHeuHast akTUBHOCThb. McTounuk sHeprun ConHUIA U 3BE3N.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Ki1acc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEN0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIEC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Bodtonuu CoJHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunbiii I[lyts — nama T'amaktuka. Ilonmoxenune u aBwxkeHue CoiHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHUK.

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

Macmrabnas ctpyktypa Beenennoii. MertaranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHUH.

Yuenuuecxkue nabnrooenus



HabnroneHnus: HeBOOpYKEHHBIM IJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN JJI1 ONPENENICHUs MOJ0XKEHUS HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1usl CeBEpHOro MOIyIIapus U IpKUE 3BE3/BI.

HaGmronenus B Teneckon JIlyHsl, mutaneT, Miteanoro Ilytu.

O6o01maronee NMOBTOPEHUE

Ponp ¢usukm uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIbHON M ATHUECKOM cpepax AesITeNIbHOCTH YeTIOBEKa, POJIb U MECTO (PUHUKH U
aCTPOHOMHUU B COBPEMEHHOW HaYyYHOUW KapTHHE MHpaA, pOJib (U3UUECKOW TEOPUU B
dbopMHUpOBaHUU MPECTABICHUHN 0 (HU3NUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHUpa B OOIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeamMeTHble CBSI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 11 kiacce ocyliecTBisieTcs ¢
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
NO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runore3a, (pU3MyecKas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelIeHHWE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPHUYECKUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIIOCKUX PUryp u 00béma Tel.

buonocus: snekrpuyeckue sBIECHUS B JKUBOM MNpUpPOJE, KojeOaTelbHbIE
JIBW>KCHUS B )KMBOM IIPUPOJIE, ONITUYECKUE SBJIECHUS B )KUBOU MPUPOJE, NEUCTBUE
paJualii Ha )KUBbIE OPTraHU3MBI.

Xumusi: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJNIMYECKasA CTPYKTYpa TBEPbIX
TeJI, MEXaHU3Mbl 00pa30BaHUS KPUCTALNTUIECKON PEIIETKY, CIIEKTPATbHBIN aHAIN3.

l'eocpagpusa: marHuTHBIE TIONIOCA 3€MJIM, 3aJI€KU MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonoeusa: JHHUM DIEKTPONEPEAAY, TEHEPATOP IEPEMEHHOrO TOKAa,
ANEKTPOABUTATENb, WHAYKIMOHHAS I€4Yb, pPaaap, PaaAHONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAs OIITHKA,
coJIHEUHas barapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne ydeOHOTO TpenMera «@Pu3nMKay HAa YPOBHE CPEIHETO OOIIETo
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIECUUTh JTOCTHIKEHHUE CICTYIOIIUX
JMYHOCTHBIX, METAIPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHUS yUeOHOTro npeaMera «Pu3nKa» JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCA PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIIMECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OTBbITAa M OMbITA JICSITEILHOCTH B MPOIIECCE Peaan3allii OCHOBHBIX HaIpaBJICHUMN
BOCHIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKM 00YYaIOIIEeTOCsl KaK AKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAJUWIMOHHBIX  OOIIEYETOBECYECKHMX T'yMaHHUCTUUYECKUX M
JIEMOKPATUYECKHUX IICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HMHTEpPECaX TPaxIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHUE B3aMMOJIEHCTBOBATH C COLIMATIbHBIMU MHCTUTYTaMU B COOTBETCTBHUHM C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

FOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM JIESITEILHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh POCCUUCKOMN I'PaXkTaHCKON UIEHTUYHOCTH, TAaTPUOTU3MA,

IICHHOCTHOE OTHOIIIEHHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIFOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
pUCYIEero (pu3n4ecKoi HayKe;

S) TpyA0BOro BOCIIUTAHUS:



UHTEpEC K pa3lnyHbIM cdepaM MpodhecCHOHATbHON IesSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH
(bU3MKY HA IPOTSHKEHUU BCEH JKU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

c(OPMUPOBAHHOCTDh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIIeM;

IJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUN B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpEeHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKU;

OCO3HAHME ULEHHOCTHM HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTh B IpOIIECCE
U3Y4YeHUS! (PUBHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IEATEbHOCTh
WHJVMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBare/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUS:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIeATeIIbHOCTH, 33JaBaTh MapaMEeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYUST B  paccMaTpUBaeMbIX
bu3NYeCcKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
L[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUM JAEATEIbHOCTH,
KOOPJIMHUPOBATH M BBITIOIHATH pa0OTY B YCIOBUAX PEaTbHOTO, BAPTYAIHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBrbIe ucciaeaoBarebCKHe AeHCTBUA:
BJIaJIETh HAYYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU TOHSATUSIMU M METOJaMHU
buznyeckoil HayKu;



BJIa/IeTh HaBBIKAMHU Y4eOHO-MCCIEA0BATEIbCKOW U MPOSKTHON AESITENbHOCTH
B 007acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3aAad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BJIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PellIeHUs], HAaXOAUTh apryMEHTHI JIsl J0Ka3aTeIhCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HECATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

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

CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nndopmanueii:

BJIa/IETh HaBBIKAMH MOJIy4€HUs MHGOpMAIUU (PU3NYECKOTO COACPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETAni0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIOJIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHUKAIlMOHHBIX
TEXHOJOTHIA B PEIICHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJII0IeHHEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W AITHYECKHUX HOPM, HOPM HH(OPMAIIMOHHOU
0e30I1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJIEpXKaHUS B pa3IMYHbIX (opMarax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAITUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS ¥ BU3yaTu3alliy.

KoMMyHMKaTHBHBbIE YHHBEpPCAJbHbIE YyueOHbIe el CTBUS:
OCYIIECTBJIATH OOIIEHNE HA YPOKaX (PU3UKH U BO BHEYPOUHOH JACATEIHHOCTH,
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMSATYaTh
KOH(JIUKTHI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaTbHOU
paboTHI;

BBIOMpATh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4€ToM OOITMX
MHTEPECOB M BO3MOKHOCTEH KaXK/IOTO YJieHa KOJUIEKTHBA,

NpPUHUMATh TEIA  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJAMHHUPOBATh JEHCTBUSA MO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacmpenensaTh poid ¢ y4€TOM MHEHWH YyYacTHUKOB, OOCYXIAaTh pPe3yibTaThl
COBMECTHOH paboTHI;

OIICHHBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOIITHIA
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OIICHMBATh HWJEU C TO3UIUA HOBU3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TO3UTHBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHSIX, TPOSIBJISITH TBOPUYECTBO W BOOOpaKeHNE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIHOCTh B 00JAacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1a4M;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMPATh PaMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPENOYTECHUN;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO DJPYAWIIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJILHbIN HHTEJJIeKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B NIESITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH KAk  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX pPE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTrO
peLIeHHS;



YMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEMICHUS TO WX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NeSITCIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

npU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporiecce mocTimKeHUS THYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMBI TI0
dbuzuke IS YpOBHA cpeaHero oOmiero oOpa3oBaHUA Yy  00YyYaroIIMXCs
COBEPIIICHCTBYETCS AMOITMOHAIIBHBIN WHTEJICKT, TIPEAIOIar afOIIHiA
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHUsl, BKJIFOUAIOIIETO CIOCOOHOCTh MTOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHME, CIIOCOOHOCTH AaIanTUPOBAaTHCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMM, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTHXKEHUIO EIH U
yCrexy, ONTHMHU3M, WHHUIIMATHBHOCTHh, YMEHHE JEHCTBOBATh HMCXOJIl M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy o0yuenus B 10 kiaacce npeMeTHbIE pe3yJIbTaThl HA 06230BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOWM HAay4YyHOW KAapTUHBl MHUpPA, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (UBHUECKUX MOJIEIICH:
MaTepuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTCU€Ta, abCOIIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIU CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUECUHBIN
AIIEKTPUUYECKUH 3apsi]l IPU pelieHur (PU3nIecKux 3a1ay;

pacno3HaBaTh (PU3NYECKUE SBJICHHS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOJIMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NMPSMOJUHENHOE JIBUKECHHUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, nuddysus, OpOyHOBCKOE IBMIKEHHE, CTPOCHUE JKHIKOCTCH W TBEPABIX Tel,
U3MEeHeHre o0bEMa Tel MpPU HarpeBaHUU (OXJaXKIEHUU), TEIUIOBOE PaBHOBECHE,
WCIIAPEHHUE, KOHJCHCAILMs, IUIABJIICHUE, KPUCTAILIM3AlUs, KUIICHHE, BIIAXKHOCTH
BO3/lyXa, NMOBBIIICHUE JABJICHUA Ia3a NPU €ro HarpeBaHWU B 3aKPBITOM COCYJE,
CBSI3b MEXKY IMapaMeTpaMH COCTOSHUS Ta3a B U30MPOLECCAX, DJICKTPU3ALMS TE,
B3aMMO/ICHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, UCIONb3Ys (U3UUECKUE BEIUYMHBI:
KOOpAMHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
MMIIYJIbC TE€Jla, KNHETUYECKas dHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHUYECKass MOIIHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEIMYHMH, WX OOO3HAYCHUS UM €IUHMUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCIONB3yd (U3MUYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKAsT YHEPIrusl XaOTUUYECKOIO JIBUKEHUS MOJIEKYJI, CPEAHECKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSsI JHEprusi, padbora rasa,
KOd(PGUIIMEHT MOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
0o0O3HAaueHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyI0 BEJINYMHY C APYTUMH BEJIMUNHAM;

ONMCBHIBAaTh N3YYEHHBIC JJIEKTPUUECKHE CBOMCTBA BEIIECTBA U JIEKTPUUYECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD IMOJIsA, MOTEHIHAN, PA3HOCTh MTOTCHIMAJIOB;
IpU ONHWCAHWM TPABWIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3YyEMbIX
BEIIMYMH, MX OOO3HAUCHMS] M €JIUHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOLIUE
JAaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaTM3UPOBaTh (U3UYECKHUE MPOLIECCHl U SBJICHUS, UCIONb3Ysd (PU3NUECKUe
3aKOHBI Y MIPUHIIUIIBL: 3aKOH BceMupHOro Tsarorenus, I, II u I 3akonst HetoTOHa,
3aKOH COXPAHECHUS MEXAaHWYECKOM DJHEPIUM, 3aKOH COXPAHEHUsS WMIIYJIbCa,
NPUHLNN CYNEPHO3ULUA CHWJ, TPUHIUI PABHOMPABUS HHEPLUHAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW HEPTUU TEIUIOBOTO JBMKEHUSI MOJIEKYJI C
aOCOIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsAna, 3akoH KylioHa, mpu 3TOM pasianyarh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JEHCTBUS MAINH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3auyaTh YCJIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IIOBCEIHEBHOM
KU3HU,

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSAMBIX W KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmyrpoBaTh MpodaeMy/3aaady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000pY0BaHUs, IPOBOAUTH OIBIT U (POPMYINPOBATH
BBIBOJIBL;

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXAY  (PU3NYECKHMMH  BEIMYMHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX M3MEPEHUMN, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKcHpoBaTh Pe3yabTaThl MOJYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUIE
TaOIHI U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHMS;

coOJroaTh mpaBuia 0€30MacHOTO TpyJa MpU MPOBEAECHUU UCCIICIOBAHUIN B
paMKax ydeOHOTO »HKCIIEpUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM U IPOEKTHOU
JESTEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000py10BaHUS;

pemarb pacy€THhle 3aJayd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBL, HA OCHOBE aHAJIM3a YCJIOBUS 3a1a4u
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIe ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATH PEAIBbHOCTD
MOJIy4YE€HHOT'0 3HaueHus (PU3UUECKON BEINYUHBI;

pelaTh KaueCTBEHHBIC 33/1a4U: BHICTPAWBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3YyYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
(bu3nYECKHe ABIICHUS,

UCIIOJIb30BaTh MTPU pEIIEHNH YUeOHBIX 3a/1a4 COBpEMEHHbIE HH(POPMAaLIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIIPETAMNA U TPEICTABICHUS
y4eOHOH M HAY4YHO-TIOMYJIAPHONM HMHGOPMALMH, MOJYYEHHOW W3 pa3IMYHBIX
MCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOIYYAEMYI0 HH(OPMALHIO;

MPUBOIUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH
1 TEXHOJIOTHUH;

UCIT0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU IS
oOecrieueHuss OE30MAaCHOCTH TPU OOpalieHuu ¢ TpuOOpaMu M TEXHUUYECKUMH
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBHINIOJHEHUEM PA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IJIAHUPOBATh PadOTy TPYNIBI, PAIMOHAIBHO paCHpEnemsiTh OOS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMAaTPUBAEMOM MTPOOIIEMBI.

K koH1y o0yuenus B 11 kiaacce npeMeTHbIE pe3yJIbTaThl HA 6230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb M MeCTO (U3NKU B (POpMUpPOBAHUHU
COBPEMEHHOW HAy4YyHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKH M
TEXHOJIOTUM, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
bu3nYecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHMIBI TPUMEHEHHUS W3YUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHUK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sjipa MPHU pPEUICHUU (PU3NYECKUX
3a/1ay;

pacro3HaBaTh (pU3MYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JICKTPOJMHAMUKHU M KBAHTOBOW (DU3UKH: DJICKTPUUECKasi MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHUCTBUS TOKA, B3aUMOJCHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MArHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacIpOCTpAaHEHUE CBETa, OTPaXKEHUE, MPETOMIICHUE,
untepdepenmus, audpakius W MOOJApU3alMS  CBETa, JAUCIEPCUs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBeTOBOE JaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aTroMa BOJOPOJAd, €CTECTBEHHAass W HCKYCCTBEHHas

PaguOaKTUBHOCTB;
ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3IMYHBIX  Cpel) H

AJIEKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIONB3YsAd (PU3NYECKUE BETUUYHMHBI:
JIIEKTPUYECKUN 3apsll, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMATOB, 3JEKTPOJBIKYIIAs Cuia, padoTa TOKa,
WHIYKIUS MarHUTHOTO MOJisA, cuia Ammepa, cuna JlopeHna, MHIyKTMBHOCTH
KATYIIKH, DHEPTUs AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHul B KoJeOaTeIbHOM KOHTYpe, 3apsl U cuja ToKa B Ipolecce
TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuM, (POKYCHOE pacCTOSHHE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUI
CMBICIT HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYeHHs M EJAUHMIIbI, YKa3bIBaTh
(b opMyJIBI, CBS3BIBAIOININE TAHHYIO (U3HUECKYIO BEJTUUHHY C IPYTUMH BETUYUHAMY,

ONMCHIBAaTh H3YYECHHBIC KBAHTOBBIC SIBJIICHUS W MPOLECCHI, HCIOJIb3Y
bu3nYecKnue BEIMYMUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOJTypacaga, SHEPTUS CBA3U



ATOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUILHO TPAKTOBATh (U3UYECKUN CMBICIT
WCITOJIb3YEMBIX BEJMYMH, MX OOO3HAYEHUS W CAWHMIIBI, YKa3bIBaTh (OPMYJIBI,
CBS3BIBAIONTUE JIAHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBI

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TIOCJIEIOBATEILHOTO U MapaJIEILHOIO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHYKIUHU, 3aKOH MPSAMOJUHEHHOTO PaclpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEeHHE OWHINTEHa miiga pororddexra,
3aKOH COXPAHEHHS DHEPruH, 3aKOH COXPAaHEHHS UMITYJIbCa, 3aKOH COXpaHEHUs
AIEKTPUYECKOr0 3apsA]ia, 3aKOH COXPAHEHHs] MAacCOBOIO 4YMCIIa, MOCTysaTel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3andaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIATh HANIPABJICHUE BEKTOPA UHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CHJIbI AMIiepa u cuiibl JlopeHna;

CTPOUTh M OINHUCHIBATh H300paKEHHE, CO374aBAeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIMOJb30BAHUEM TPSIMBIX M KOCBEHHBIX H3MEPEHUN: MpU ITOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOTO SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUSs, MPOBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYHIIECTBIISAThH MPSAMbIE U KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEITUYHH, TTPH
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

HCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM MPSIMBIX
U3MEPEHUI: TP STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIBTATHI
MOJIy4YEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUL U TpadHKOB,
JIeJIaTh BBIBO/JIBI TIO pe3yJibTaTaM UCCIIEOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEACHUU UCCIEAOBAHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
JEATETLHOCTH C HCTIOJIB30BAHHUEM H3MEPUTEIBHBIX YCTPOWCTB U JTAOOPATOPHOTO
000opy10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIOJIB3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOMPATHh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIMYUHBI U (HOPMYIIBI,
HEOOXoaUMbIe NJisi €€ PEeIIeHUs, POBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTH
MOJTYYE€HHOT0 3HaueHUsI PU3UIECKON BEJIMUUHBL;



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY pPACCYXKACHUN C OMOpPOM Ha HM3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH U
bu3YecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH Y4eOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, MHTEPIIPETALIMM U NPEICTABICHUS
y4eOHOH M HAYYHO-TIOMYJIAPHONM HWH(POPMALMH, IOJIYYEHHOW W3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMyto HHPOPMAIIHUIO;

OOBSCHATh NPHUHLMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX 0€30MaCHOIO UCHOJIb30BAaHUS B MOBCEIHEBHON
KU3HY;

PUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIETO MHpa, B pPAa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU 115
oOecrieueHus: 0€30MaCHOCTH MpU OOpalmieHuu ¢ OpuOoOpaMu M TEXHUYECKUMH
YCTPOMCTBAMH, NIl COXPAHEHHUS 3J0POBbS M COOJIOJECHUS HOPM SKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTaTh B TIpyHIe C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pabOTy TpyHNbl, PALMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOIIEMBI.



11 KITACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazpnen 1. JIEKTPOJAUHAMUKA
11 MarnutHoe noje. IeKTpoMarHuTHast 1 1 3 bubnnoreka [JOK
' WHTYKIIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
)1 MexaHn4YecKHUe U AIEKTPOMAarHUTHBIE 9 | bubnuorexa [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41¢97c
5 MexaHn4yecKkne U dJIEKTPOMArHUTHBIS 5 | bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2.3 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro o pazaeny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCHUTEJBHOCTH

31 OCHOBBI crIeIIUAIBHON TEOpUHU 4 1 bubnmnoreka [JOK
OTHOCHUTEIILHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTbI KBAHTOBOU ONTUKH 6 bubmorexa [TOK

https://m.edsoo.ru/7f41c97¢c




bu6mmoreka [IOK

4.2 C 4
TPOCHHMEC aTOMa https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 A 5
TOMHO€ AApO https://m.edsoo.ru/7f41c97¢
Uroro no pazaeny 15

Pazpea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 ngg;ﬁf;;gﬁ?fmcwc
Hroro no pazneny 7
Pazgen 6. OBOBIIAIOIIEE IIOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ngj;;fj;ggﬁfmcgk
Hroro no pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KITACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
]
Jrj;n Tema ypoxka Beero Kontpoabubie IIpakTuueckue fI[:;'?eHI/IH :)Ig;l)al;(;izlfenbnme
padoThI padoThI pecypenI
ITocTossHHBIC MAarHUTHI U UX

| B3auMoO/iecTBUE. MarHUTHOE MOJIE. | bu6mmoreka [IOK
BekTop MarHuTHON MHIYKIUU. https://m.edsoo.ru/ff0c9778
JIuHMM MarHUTHON UHAYKIIMU
MarauTHo€e 1oJie MPOBOIHUKA C

) TokoM. OnBIT DpcTeaa. | bubnuorexa [JOK
BzaumopeiicTBre NpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGoparopnas pabora «M3ydeHue

3 MarHIETHOIr)o HOJI')HI KaTYIHKI/Iy: 1 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0c98fe
TOKOM
JleficTBMEe MarHUTHOTO II0JIS Ha
MPOBOJIHUK € TOKOM. Cuita Amriiepa.

4 JlaGopaTtopHnas pabota 1 1 bubnmoreka [JOK
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM
JlelicTBEe MarHUTHOTO II0JIS Ha

5 JBUKYITYIOCS 3apsyKEHHYIO 1 bubmuorexa [IOK
gactuity. Cuna Jlopenma. Pabota https://m.edsoo.ru/ff0c9df4
cunel JlopeHia

6 DJNIeKTpOMarHuTHasE MHYKIUS. |

IToTok BEeKTOpa MarHUTHOM




10

uHaykiuu. DJ1C uaaykuuu. 3aKoH
AIIEKTPOMATHUTHOW WHTYKITHH
®dapanes

JlaGopaTtopHnas pabota
«HccnenoBanue sSiBJICHUS
3IEKTPOMArHUTHON UHTYKIUI

NuaykTuBHOCTB. SIBIEHUE
camonHykuuu. 9J1C
CaMOMHYKIMH. DHEPrHsl
MarHUTHOT'O TOJISL KATYLIKU C TOKOM.
DJEeKTPOMarHUTHOE T0JIe

TexHu4eckue ycTpoucTBa U X
HNPUMEHEHHE: TIOCTOSIHHBIC MarHUTHI,
JIIEKTPOMAarHUTHI,
AIIEKTPOJIBUTATEIh, YCKOPUTEIH
9JIEMEHTApHBIX YaCTHII,
WHIyKIIMOHHAS [IeYb

Ob6o6maromuit ypok «MarautHoe
nose. DIeKTpOMarHUTHAs
VH]TyKIIUSD)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbhas pabota no teme
«MarauTHoe 1I0J1€e.
DNEKTPOMarHuTHasE UHIYKITUS»

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcad58

12

CB00OOHBIE MEXaHUUECKHE
KosebOanus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaienue s3uepruu

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06




13

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproa MajblX KOJIeOaHMid Tpy3a Ha
HUTH OT JUTUHBI HUTH U MacChI
rpy3a»

14

KonebarenbHpIii KOHTYP.
CB0OOOIHBIE EKTPOMArHUTHBIE
KOJICOAHUS B HI€ATHHOM
K0JIeOAaTeTbHOM KOHTYpE. AHAIOTHS
MEXY MEXaHUICCKUMU H
3IEKTPOMArHUTHBIMU KOJeOaHUSIMU

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb820

15

16

17

18

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B UACAJIbHOM
K0J1e0aTeIbHOM KOHTYpE

[TpencraBneHue o 3aTyXaromux
KosieOaHusX. BoIHyX1eHHbIE
MEXaHUYECKUE KOJIeOaHMsl.
Pe3onanc. BeiHyxneHHbIE
AIIEKTPOMarHuTHbIE KoeOaHus

IlepeMeHHBIN TOK.
CuHyconaJIbHBIN IEPEMEHHBIN TOK.
MoniHoCTh IEPEMEHHOTO TOKA.
AMIUTMTYTHOE U JEHCTBYIOIIEE
3HAYEHHE CUJIbI TOKA M HANPSKEHUS

Tpaucdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
AIIEKTPUYECKON SHEPTUU

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb9c4

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0cbb86

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbd34

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE YIEKTPUIECKOTO

bub6mmoreka [IOK
https://m.edsoo.ru/ff0cc324




3BOHKa, FeHepaTopa MepeMeHHOTro
TOKa, JINHUH 3JIEKTpoIiepeaay

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE IEKTPOIHEPTUH.

20 Kynbrypa ucnonb3oBanus
3JIEKTPOIHEPTUU B TOBCEIHEBHOM
KU3HU
MexaHnyeckue BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuon.
bubmuorexa [JOK
21 CKopocTh pacupocTpaHEHUs U
https://m.edsoo.ru/ff0cca54
JHa BoJiHbL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHbI
2 3Byk. CkopocTb 3ByKa. ' poMKOCTB bubnnorexa [HOK
3ByKa. Bricota ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DIIeKTPOMarHUTHBIE BOJIHBI, UX
. bubnuoteka [JOK
23 cBoiicTBa u ckopoctk. [Ikana
https://m.edsoo.ru/ffOccfeQ
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHUIUIIBI paIUOCBS3U U
24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnonokamus
)5 KonTtponbhas padora «Konebanus u bubmuoreka [IOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpamonuHEHOE pacpOCTpaHEHNE
26 CBETa B OJJHOPOJHOM CpeEE. bubmuorexa [JOK

ToueuHbIil HICTOYHUK cBeTa. JIyd
CBETa

https://m.edsoo.ru/ff0cd350




OtpaxkeHue cBeTa. 3aKOHbI

bu6mmoreka [IOK

27 OTpasCHIt CFeTa' Hocrpoetne https://m.edsoo.ru/ff0cd4e0
n300pakeHMi B TUIOCKOM 3epKajie
[Ipenomnenue ceeta. [TonHoe

)3 BHYTPEHHEE OTPAKECHHUE. bubnunoreka [HOK
[IpenenbHbIN yroa MOIHOTO https://m.edsoo.ru/ff0cd 76
BHYTPEHHET0 OTPaKEHUS

29 JlaboparopHas pabota «3mepenue bubnuorexa [JOK
IoKa3aTeist MPEJIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ffOcd67a
JIunzel. [loctpoenue nzodpaxenuit

30 B TuH3€e. PopMyria TOHKOU JTUH3HI. bubmorexa LHOK

https://m.edsoo.ru/ffOcddle

YBenuyeHue JuH3bI
JlaGopaTtopHast pabota

31 «HccnenoBanne cBOHCTB
M300paXeHUH B TMH3aX»
Hucnepcus cera. CioxxHbIA COCTaB

3 6emnoro csera. Lser. JlaboparopHas
pabora «HabmroneHnue aucnepcun
CBETa»

3 WnTepdepennus cera. Judpakuus bubnnorexka [HOK
ceta. [{udpakimonnas pemeérka https://m.edsoo.ru/ff0ced22

34 ITonepedyHOCTh CBETOBBIX BOJIH. bubnnorexka [JOK
[Tonsipusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue npudOpsI U yCTpoiicTBa

35 1 yCIIOBUS UX O€30MacHOTO
MIPUMEHEHUS

36 I'panuibl MpUMEHUMOCTH bubnuoreka [IOK

KJIACCUYECKOU MEXaHHUKHU.

https://m.edsoo.ru/ff0cf862




[ToctynaTel cnenuaibHON TEOPUHN

OTHOCUTEJIBHOCTH
OTHOCUTENBHOCTH
bubmuorexa [JOK
37 OJHOBPEMEHHOCTH. 3aMeJICHUE
https://m.edsoo.ru/ffOcfad2
BPEMEHU U COKpPAIICHUE IJTUHBI
OHeprus U UMIYJbC
18 pensiTuBUCTCKON yacTulibl. CBs3b bubnnorexa [HOK
MAacChl C SHEPTUEN U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprus NOKos
KonTtponbHas padora «OnTuka.
39 OCHOBBI CHIEITUATBHON TEOPUHU bubmorexa LHOK
H p https://m.edsoo.ru/ffOcf6f0
OTHOCUTEJIbHOCTH
40 ®otonbl. Dopmymna I1nanka. bubnnoreka [JOK
DHeprus ¥ UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel16
OTkpeITHE U HCCIEN0BAaHNE
41 (I)OT(I?B(I)(beKTa Omnpiter A. T’ Bubnuorexa LIOK
' o https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl pororddexra. YpaBHeHUE
42 OuHmreitHa 11 poroaddexra bubnworexa LIOK
a ) https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» gorosddexra
Jasnenne ceera. OnbiTol I1. H.
. bubnuorexa [JOK
43 JlebeneBa. XuMHYECKOE NEHCTBUE
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpocTsa u
44 MPAKTHYECKOE MPUMEHEHHE!

dboTornemMeHT, HOTOATIHK,
COJIHEUHas OaTapesi, CBETOIUO/




Penrenue 3anau mo teMe «DJIEMEHTEI

bu6mmoreka [IOK

45 KBAaHTOBOW ONTUKH https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OnbITE

46 Pezepdopna no paccesauro o- bubmmorexa [IOK

https://m.edsoo.ru/ff0d091a
yactul. I lnanerapuas Mmonens atoma
bubmuoreka [JOK

47 Hocrynatst bopa https://m.edsoo.ru/ff0dOafa
Wznydenue u mornomenne GOTOHOB

43 IIpU [IEPEXO0JE€ aTOMa C OJTHOIO bubnuorexa [JOK
YPOBHSI SHEpruu Ha Apyrou. Bubl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BousiHoBBIE cBOMCTBa yacTull. BosHbI

49 ne bpoits. Kopriyckynsipao- bubnuorexa [JOK
BOJIHOBOM yasnin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0dOca8
BBIHYKJICHHOE U3JIyY€HHE
OTKpbITHE PATUOAKTUBHOCTH.

50 OmneiTet Pesepdopaa mo bubnuotexa [JOK
OIIPEEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOIO U3ITYYEHUS
CgoiicTBa anbda-, 6eTa-, raMma-

51 u3lydeHus. BiausHue
PaIMOaKTUBHOCTH Ha KUBBIC
OpraHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

57 N3oTomnsl. Anbga-pacna. bubmuorexa [IOK
DIIeKTPOHHBIN U TIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnan. ['amma-u3nydenue

53 DHeprusi CBsI3U HYKJIOHOB B si/Ipe. bubnmoreka [JOK

S nepublie peakuuu. A nepHblid

https://m.edsoo.ru/ff0d1356




54

peakrop. [IpoGieMbl, NepCIEKTHBHI,
HKOJIOTUYECKUE ACIIEKTHI AIEPHOMN
JSHEPIreTUKU

DyieMeHTapHbIe YacTullbl. OTKpBITHE
no3uTpoHa. MeTo/1bl HaOII0IeHUS U
pPEruCTpaluy 3JIEMEHTAPHBIX
yactull. Kpyrislii cron
«DyHaaMeHTaIbHbIE
B3aUMOJICUCTBUS. ENMHCTBO
(bu3nYeCcKOil KapTUHBI MUPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

56

57

58

59

Bun 3Bé3nHoro Heba. Co3Be3aus,
SpKUE 3BE3/bI, INIAHETBI, UX
BuauMoe asuxenue. Conneunas
cucTreMa

Connue. ConHeuHas akTUBHOCTb.
HcTtounuk sHeprun CosHLA U 3BE3 ]

3BE3bI, X OCHOBHEIE
XapaKTEpUCTUKU. 3BE3/1bI ITIaBHOU
NIOCJIE0BATENbHOCTH. BHyTpeHHEE
cTpoenue 3B€311. COBpEMEHHBIE
IIPEJICTaBICHUSI O TIPOUCXOKIEHUU U
sBomonu CoJHIIa U 3BE3]

Muineunsiii [1yre — Hama
T'amakTuka. IlomoxxeHue U IBHXKEHHUE
Comnnna B N'amaktuke. ['anakTuky.
YEpHble ABIPHI B s1pax rajJakTHK

Bcenennas. PazOeranue rajgakTuk.
Teopus boiboro B3peIBa.




60

PenukroBoe U3inyyeHue.
Meraranaktuka

Hepemiennsie npo6ieMsl
aACTPOHOMHUHU

61

62

63

64

65

66

KonTponpHas padora «DJ1eMeHTHI
ACTPOHOMHMH U acTPOPUIUKI»

O6o6maromuit ypok. Poib ¢pusuku
¥ aCTPOHOMHUH B IKOHOMUYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ITHYECKOH cepax NesTeTbHOCTH
YyeJ0BeKa

O6o6maromuit ypok. Poib u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE
MHpa

Ob6o6maromuit ypok. Poib
¢du3nueckoil Teopun B
(dbopMHEpOBaHNY TIPEICTABICHUH O
¢buznyecKoil kapTuHe MUpa

Ob6o6maromuit ypok. Mecto
¢u3nUecKoil KapTHHBI MUpPA B
0011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyUHBIX
MPEJCTABICHUI O IPUPOJIE
PesepBHBIi ypok. MarHutHoOe 1osie.
DNEeKTpOMarHuTHas HHAYKIIHS




PezepBHblii ypok. Ontrka. OCHOBBI

67 CHeualIbHOM Teopun 1
OTHOCHUTEIILHOCTH
Pesepnbiii ypok. KBanToBas ¢usuka.
bu6mmoreka [IOK
68 DJIEeMEHTHI aCTPOHOMUU U 1
https://m.edsoo.ru/ff0d1784
acTpou3uku

OBILIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 4 !




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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