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OdenepanbHas pabouas nporpamma mo yueOHoMy mpeamety «Duszukay (0a30BbIi
ypoBeHb) (mpeameTHas o0nacth «EcTecTBEeHHO-HAay4dHBIE MPEIMETHI») BKIIOYAET
MOSICHUTEIIBHYIO 3aMKCKY, COACpKAaHUE O0YUCHUS, TUNIAHUPYEMbIE Pe3yIbTaThl OCBOCHHSI
nporpaMMmbl IO (U3HMKE, TEMAaTUYECKOEe IUIAaHUPOBAaHHME, TepeueHb (Komudukarop)
pacnpeliesIeHHBIX 10 KJIaccaM IPOBEPSIEMBIX TPEOOBaHWN K pe3yjbTaTaM OCBOCHHSI
OCHOBHOU 00pa30BaTeIbHON MPOrpaMMbl CpeaHEro o0Iero oOpa3oBaHUs U PJIEMEHTOB
cojiepKaHusl o (PU3HKeE.

[TosicauTeNbHAS 3amUCKa OTpaXkaeT OOIMHME IENM W 3aJayd HM3Y4YCHUS (PU3HKH,
XapaKTEPUCTUKY TICUXOJIOTHYCCKUX MPEANOCHUIOK K €ro M3yYeHHI0 O0ydYaroIUMHMCH,
MECTO B CTPYKTypEe Y4YeOHOro IjlaHa, a TaKXKe IMOJXOJBI K OTOOpY COJEpKaHHS, K
OTIPEICIICHUIO TUIAHUPYEMBIX PE3YJIbTATOB.

Conepxanue 0Oy4YeHHsS  pacKpbIBaeT  CoOepKaTelbHble JMHUH, KOTOPHIE
npeaararoTcest Juisi 00s13aTeNbHOr0 M3Y4YeHHUS B Ka)XXJIOM KJIacce Ha YPOBHE CPEIIHETO
ob1rero oOpazoBaHusl.

[Inanupyemble pe3yabTaThl OCBOCHHUS MPOrpaMMmbl MO (U3HKE BKIHOYAIOT
JUYHOCTHBIE, METaNpeIMETHbIE pe3ylbTaThl 3a BECh NEpHOJ] OOy4YeHHS HAa YPOBHE
cpeaHero oo1mero oopa3oBaHus, a TakKKe MPEIMETHBIC JTOCTHKEHHUS O0ydJaroIerocs 3a
KaXXJIBIH TOJT 00yUYeHUS.

INOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOro YypOBHS Ha YPOBHE CpPEIHEro OOIIeTo
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IMIOJIOKEHUN W TpeOOBaHUN K pe3ylbTaTaMm
OCBOEHUSI OCHOBHOM 00pa3zoBaTesnbHON mporpammel, npeacraBieHHsix B PI'OC COO, a
Takke ¢ ydeToMm (denepanbHOH paboueld MNpPOrpaMMbl BOCIUTAHUS ¥ KOHIECHIIHH
npenojaBanus y4deOHoro mnpeamera «Du3mka» B 00pa30BaTENbHBIX OPTaHU3AIUAX
Poccuiickoit @enepanuu, peann3yoimnx OCHOBHbIE 00pa30BaTEIbHbBIE TPOTPAMMBI.

Conepxanue mporpamMmbel 1Mo  (HU3MKE HampaBieHO Ha (opmMupoBaHHe
€CTEeCTBEHHOHAYYHOW KapTHUHBI Mupa oOydarommxcs 10—11 kmaccoB mpu oOydeHUN UX
¢u3uke  Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-JIESITEJIBHOCTHOTO MOAXO/A.
[Iporpamma 1o ¢usuke coorBercTBYEeT TpeboBaHusM PI'OC COO k miuaHUpPyEeMbIM
JUYHOCTHBIM, TPEIMETHbIM W METaNpeIMETHBIM pe3ylibTaTaM oOOy4YeHHUs, a TaKkKe
YUYUTHIBAET HEOOXOAUMOCTh peaM3alUM MEXKIPEIMETHBIX CBsI3e (DU3UKU C
€CTECTBEHHOHAYUYHBIMHU YYEOHBIMU MpeaMeTamMu. B Hell onpenenstoTcss OCHOBHBIE €U



u3ydeHusT (U3NKH HA YpPOBHE CpemHero ooOmero o0pa3oBaHWs, IIAHUPYEMBIC
PE3YNIBTaThl OCBOCHUS Kypca (DM3HMKHU: JINIYHOCTHBIC, METAPEAMETHBIC, IPEIMETHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma no ¢u3MKe BKIIOYAET: MIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca
¢u3nku Ha 6a30BOM YpOBHE, B TOM

quclie NPEIMETHBIE pe3yNbTaThl MO ToJaM OOy4YeHHUs; COJepKaHHUe
yueOHoro npeameta «duzukay» no rojgam oO0ydeHusl.



denepanbHas padoyas nmporpamma | dusuka. 10—11 kmaccel (6a30BbINH YPOBEHbD)

[Iporpamma no usnke MoxkeT ObITh MCHOJIb30BAHA YUUTEISIMUA KaK OCHOBA IS
cocTaBlieHUs cBoMX pabouux mporpamMm. I[lpm paspaborTke pabouell mporpamMmbl B
TEMATUYE€CKOM TUIAHUPOBAHUU JOJDKHBI OBITh YYTEHBI BO3MOXKHOCTH HCIOJIb30BaHUS
AJIEKTPOHHBIX (1 pOoBBIX) o0pa3zoBaTeIbHBIX pecypcos, SIBJISTFOIUXCSA
y4eOHOMETOIUYECKUMHU MaTepuajaMu (MyJbTUMEIUNUHbBIE TPOTrpaMMBbl, AJICKTPOHHBIC
y4€OHUKH M 3alauHUKH, DJIEKTPOHHbIE OHOIMOTEKH, BHUPTYyaJibHbIE JaOOpATOpPUH,
UTPOBbIE  MPOrpaMMbl, KOJJIEKIMH HUGPOBBIX 00pa30BATENbHBIX  PECYPCOB),
peaTu3yOMKUMHU TUIAKTUYECKUE BO3MOKHOCTH MH(POPMAITMOHHO-KOMMYHUKAIITMOHHBIX
TEXHOJIOTUH, COJIepKaHUE KOTOPHIX COOTBETCTBYET 3aKOHOJATENBCTBY 00 00pa30BaHUU.

[Iporpamma no ¢usuke NpeaocTaBiIsieT BO3MOXHOCTD JJI peaiu3aliyi pa3InuHbIX
METOANYECKUX MOAX0J0B K OpraHu3aluu o0y4eHus: (PU3nuKe mpu YCIOBUU COXPAHEHUS
00s3aTENIbHON YaCTH COJIEP’KaHUs Kypca.

®du3rka Kak Hayka 0 Hambojee OOIIMX 3aKOHAX MPUPOJIbI, BBHICTYIAsl B KayeCTBE
y4e0HOro MpeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIM BKJIAJ B CUCTEMYy 3HAaHUH 00
okpyxatomeM wmupe. IlkonbHbll Kypc (UMK — cHCTEMOOOpasyomuid A
€CTEeCTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKUE 3aKOHBI JIeXKAT B
OCHOBE TIPOIIECCOB M SIBJICHHUM, H3ydyaeMblX XHUMHUEH, Ouoyiorueu, Quanyeckon
reorpadueit u actpoHomueil. Mcnonb30oBaHuE U aKTUBHOE MPUMEHEHHE (PU3MYECKHUX
3HAHMM ONpeneNsieT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTHH B cdepe
SHEPIreTUKH, TPAHCIIOPTA, OCBOEHHS KOCMOCA, MOJIyYEHHS HOBBIX MAaTE€pHUAIOB  C
3aITaHHBIMU CBOMCTBaMHU W Apyrux. M3ydeHue (hU3MKM BHOCHUT OCHOBHOM BKJIaJ B
dbopMHUpOBaHUE  E€CTECTBEHHO-HAYYHOW  KapTHHBI MHUpa  OOydaroluxcs, B
dbopMupoBaHUE YMEHHUI MPUMEHSITh HAyYHBIN METOJl MO3HAHUS TPU BBITTOJIHEHUH UMU
y4eOHBIX HCCIICIOBAHU.

B ocHOBY kypca ¢Gu3MKH IS YPOBHS CPEIHETO OOIIEro oOpa3oBaHMs IOJIOKEH
pAI Uael, KOTOpble MOYKHO PAaCCMATPUBAThH KaK MIPUHIHUIIBI €r0 MOCTPOESHUSI.

Hoes yenocmnocmu. B COOTBETCTBMU C HEH KypC SABISETCS JIOTHYECKHU
3aBEpIIEHHBIM, OH COJEPXHUT MaTepuans M3 BCEX pa3lesioB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJTACCUYECKOM, TaK M COBPEMEHHOMN (U3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEH MaTepHal Kypca PuU3NKU 00bEeIUHEH
BOKpyr (Qusnueckux Teopwil. Bemymum B Kypce sBusercs (GOpMHpPOBAHUE
MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUU, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. Peanuzauus uJIed MOpeArnoyiaraeT HUCIOJIb30BAHUE
F'YMaHUTApHOTO MOTEHIMaNa (PU3NYECKON HayKH, OCMBICIICHUE CBSI3U PA3BUTHUSL (PUBUKU
C pa3BuTHEM OOIlECTBA, a TaKKe€ C MHUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU H
AKOJIOTUYECKUMHU MPOOIeMaMHU.

Hoes npuxnaonoti nanpasnrennocmu. Kypc (U3MKy npeanosaraeT 3HaKOMCTBO C
IIUPOKUM KPYTrOM TEXHUYECKHX M TEXHOJOTMYECKUX MPUIOKEHUN U3YYEHHBIX TECOPUId
Y 3aKOHOB.
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Hoes sxonocuzayuu peannusyercsi HOCPEACTBOM BBEJICHUS AIEMEHTOB COAEPKaHUS,
MOCBSILIEHHBIX 3KOJOTMYECKUM MpoOiieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbl C
pPa3BUTHEM TEXHUKU M TEXHOJOTWW, a TakKe OOCYXIEHHUs NpoOJIeM pPalMOHAIBHOTO
IIPUPOIONIOIB30BAHUS U SKOJIOIMUECKON 0€3011aCHOCTH.

CrepXKHEBBIMM 3JIEMEHTaMU Kypca (QU3MKM HAa YpOBHE CpEAHEro oOUIero
oOpa3zoBaHus SBISIIOTCA (pusmyeckue Teopun ((HOpMHUPOBAHHME TMPEACTABICHUH O
CTPYKTYpe TOCTpOoeHHs (U3MYECKON Teopuu, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O MPUPOJIE, T'PAHULAX MPUMEHUMOCTHU
TEOpUH, JJI ONMCAHUSI €CTECTBEHHO-HAYUHBIX SBJICHUI U MPOILIECCOB).

CucTeMHO-/1eSITeIBHOCTHBIN MOAX0 B Kypce (PU3MKH peau3yeTcsl MPexJie BCEero
3a cUeT OpraHU3alMK KCIEPUMEHTAIbHOMN JesTeNbHOCTH 00yyatouuxcs. s 6a30Boro
ypoBHA  Kypca (U3MKM — 3TO  HCHOJb30BaHHE CHUCTEMbl  (POHTAIBHBIX
KPaTKOBPEMEHHBIX HKCIIEPUMEHTOB U J1aOOPATOPHBIX pabOT, KOTOPHIE B MPOrpaMMe 1O
¢uznke 00beIMHEHBI B OOIINI CIUCOK YYEHUYECKUX MPaKTHYeCKuX padoT. Boigenenue
B YKa3aHHOM IepeyHe JIa0OpaTOPHBIX pabOT, MPOBOJUMBIX JIJIi KOHTPOJS U OIICHKH,
OCYIIECTBIISIETCS] YYaCTHUKAMHU 00pa30BaTEIbHOr0 Mpoliecca UCXO0d U3 0COOEHHOCTEN
IUTAaHUPOBAHUS U OCHalleHus kabuHera ¢usuku. [Ipu 3Tom oOecrieunBaeTcs OBajeHNUE
OoOy4yaroUIMMHUCST yYMEHMSIMHM IPOBOJUTh KOCBEHHbIE HW3MEPEHMs, HCCIIEJOBAHUS
3aBUCHUMOCTEH (U3WYECKUX BEJIWYMH U IOCTAHOBKY OIBITOB IO TPOBEPKE
IIPEIJIOKEHHBIX THIIOTES.

Pemienre pacyeTHBIX W KauyeCTBEHHBIX 3aJ1ad C 3aJaHHON (PU3HUECKON MOJIEIbIO,
MO3BOJISIIONIEE MPUMEHATh H3YyUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO
pazzaena Kypca, Tak M MHTETPUPYS 3HAHUS U3 Pa3HbIX pazAeioB. s KaueCTBEHHBIX
3a/1a4 TPUOPUTETOM SBIISIOTCSA 3aJlaHMsl HAa OOBSICHEHHWE IPOTCKAHUS (PU3HMYCCKUX
SBICHUH W TPOIECCOB B OKpYyXKarolleld >KU3HHM, TpeOyromme BbIOOpa (uznueckoi
MOJICNIA JIJI CUTYaIluy MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBUn c TpeboBanusiMu OPI'OC COO k MaTepHalbHO-TEXHUYECKOMY
oOecrieueHnI0 y4eOHOTro Tmporiecca 0a30BbIi ypoBeHb Kypca (U3MKH Ha YpOBHE
CpenHero o0mero 00pa3oBaHus JOMKEH U3Y4YaThCsl B YCIOBUSX MPEIMETHOTO KaOMHETa
GU3MKM WIM B YCJIOBHSX HWHTETPUPOBAHHOTO KaOWHETAa MPEIMETOB E€CTECTBEHHO-
HAay4YHOTO IMKkia. Hammume B kaOuHeTe (PU3MKKM HEOOXOAMMOTO J1aOOPATOPHOTO
o0OpyZOBaHUS MJisi BBITIOJIHEHUS YKa3aHHBIX B MPOrpaMMme Mo (HU3UKE yUYEHUYECKHUX
MPAKTUYECKUX PadOT U IEMOHCTPAIIMOHHOTO 000PYI0BaHUS 00s13aTEIHHO.

JleMoHcTpanmoHHOe 00opyaoBaHUE (HOPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MHUHUMaJIbHON JIOCTaTOYHOCTH M OOECHNEUYMBAECT IMOCTAHOBKY MEPEUUCICHHBIX B
nporpaMMe Mo (QU3MKE KIIOYEBBIX JIEMOHCTpPALMM JIsl KMCCIENOBAHUS H3Yy4aeMbIX
SIBJICHUU U MPOLECCOB, IMIUPUUYECKUX U (PyHAAMEHTAJbHBIX 3aKOHOB, UX TEXHUUYECKUX
MIPUMEHECHUM.
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JlabopatopHoe  o0opyAoBaHHUE IS YYEHUUYECKHUX  MPAKTUYECKUX  padoT
(opMupyeTCs B BUJI€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIIEUNBAETCS B PAaCUe€Te OJHOIO
KOMIUJIEKTa Ha JBYX oOOydaomuxcsa. TemaTnueckue KOMIUIEKTBI J1IabOopaTOPHOTO
o00OpyAOBaHUSl JOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHUU
aHAJIOTOBBIX U IU(POBHIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM
B BUJIe LU(PPOBBIX JabOpaTOpUil.

OCHOBHBIMM ULEISIMU M3y4eHHsS (u3ukun B oOmEM o0O0pa30BaHUU SIBISIOTCS:

(dopMUpoBaHUE UHTEPECA U CTPEMIICHHS O0YUAIOIIUXCS K HAYYHOMY U3YUYEHUIO
OPUPOJbI, PAa3BUTUE MX HHTEIEKTYaJbHBIX M TBOPUYECKHX CIOCOOHOCTEH; pa3BUTHE

Npe/ICTaBIEHUH 0 HAYYHOM METO/Ie NO3HaHUs U (hOpMUpPOBaHUE
UCCJIeI0BATEIBCKOIO OTHOILIEHHUS K OKPY>KAIOIIUM SIBIEHUSAM; (POpMUPOBaAHUE HAYYHOTO

MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHHs] OCHOB
CTpPOCHHSI MaTepuu U (PyHIaMEHTANbHBIX 3aKOHOB (pu3uMKu; (GopMHpOBaHUE YMEHUMA

OOBSICHATD SBJICHUS C UCTIOIB30BAHUEM (PU3HUECKHUX
3HAHUM U Hay4YHBIX JI0KA3aTEIbCTB; (HOPMUPOBAHUE MPEACTABICHUI O PO (GU3UKH JJIst
Pa3BUTHUSA IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTkeHue HSTUX LeJed obOecreunBaeTcsl pelieHHeM CIEAYIOIUX 3ajJad B
npolecce M3ydeHus Kypca (QU3MKM Ha YpOBHE cpeaHero oOIero o0pa3oBaHUS:
NpUOOPETeHNE CUCTEMBI 3HaHUM 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUSIX, BKIIOYAs MEXaHUKY, MOJICKYJSPHYIO (U3UKY, DJIEKTPOIUHAMUKY,
KBaHTOBYIO (DM3UKY W DJIEMEHTHI acTpodu3uku; GOpMUPOBAHWE YMEHUU MPUMEHSTh
TEOPETUYECKUE 3HAHUS JJI1 OOBSICHEHUS
du3nuecknx SBICHUW B MPUPOJAE U I TPUHATHS TPAKTUYECKUX pEUICHUH B
MOBCETHEBHOM >KM3HU; OCBOCHHUE CIIOCOOOB pEIICHUs pa3IW4YHBIX 3a/lad C SBHO
3aJaHHOW (U3MUYECKON MOJeNblo, 3aj1ad, I[0ApPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3ganue (HU3MYECKON MOJENH, aJIeKBAaTHOW YCIOBHSIM 33/aud; TIOHUMAaHHE
(du3MUeCKrX OCHOB M MPUHITUAIIOB JCHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJOTMYECKUX IIPOLIECCOB, MX BIIMSAHUS Ha OKPYXKAIOIIYIO Cpeny; OBJIAJCHUE
METOJIaMH  CaMOCTOSATEIHHOTO  IJIAHUPOBAHWS W TMPOBEACHUS  (PU3WYECKUX
OKCIIEPUMEHTOB,  aHalIW3a W  WHTEpOpeTranud  UHPOpMAIuu,  OmpeneicHUs
JIOCTOBEPHOCTH TOJIYYEHHOI'O pe3ysibTaTa; CO3/JaHUE YCJIOBHUM ISl pa3BUTUS YMEHUU
MPOEKTHO-UCCIIEIOBATEIBCKOM,

TBOPYECKOMN JAEATEIBHOCTH.

OO6uiee yucao 4acoB, peKOMEHJOBAHHBIX ISl U3ydeHus: Gpusnku, — 136 yacoB: B
10 kiacce — 68 yacoB (2 yaca B Hezento), B 11 kimacce — 68 yacoB (2 yaca B HEZIEIO).

[Ipennaraempiii B mporpamMme 1o (¢u3MKE NEpedyeHb Ja0OpaTOPHBIX U
MPAKTUYECKUX PaOOT SIBISECTCS PEKOMEJOBAHHBIM, YUUTEIb JIEAE€T BEIOOP MPOBEIACHUS
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7a00paTOpHBIX PabOT H OMBITOB C YyYETOM WHAWUBUAYAIBHBIX OCOOCHHOCTEH
00y4Jaromuxcs.

JIrobGas pabouast mporpamMMma JIOJKHA MOJHOCTHIO BKJIIOYATh B ce0sl CoJiepaHue
JAHHOM MPOTpaMMBI 1O (PHU3HUKE.

B oTaenpHBIX Ciydasx Kypc GU3HKH 0a30BOTO YPOBHS MOXKET U3y4aThCs B 00BEME
204 daca 3a nBa roma ooyuenus (3 u B Hepenmo B 10 u 11 kmaccax). B atom ciydae
yBEJIMUMUBAETCS HE MeHee 4eM A0 20 4 pe3epBHOE BpeMs, KOTOPOE HCIIOIb3YETCs
YUUTEIEM I HW3YYCHHSI BOIPOCOB, TECHO CBS3aHHBIX C BBIOPAHHBIM TpOdHIeM
oOydeHMs, W YBEIWYUBACTCS ydueOHas Harpys3ka, OTBOAMMAs HA WU3YYCHHE MEXAHHKH,
MOJICKYJSIpHOW  (U3UKKA W DJCKTPOJWHAMHKH, 3a CYET paCHIMpEHUs 4YHCcla
nabopaTOpHBIX  pabOT  HCCIAEAOBATENBCKOTO  XapakTepa W YpPOKOB  peUIeHUs
KauyeCTBEHHBIX U PAaCUYCTHBIX 3a/1a4.

COIAEPKXAHUE OBYUYEHUASA

10 KJIACC Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MO3HAHUA

®u3znka — HayKka o nmpupojie. HayuHbsle METOABI MO3HAHUS OKPYKAIOIIETr0 MUpA.
Ponp sKkcnepuMeHTa W TEOpUM B MPOLECCE NO3HAHMS MPUPOABL. DKCIEPUMEHT B
buzuke.

MopenupoBanue GuU3NUECKUX SBICHUN U TIpolieccoB. Hay4yHble TUIOTE3HI.
duznyeckre 3aKOHbI U TeOpUd. [ paHUIIBI TPUMEHUMOCTU (PU3NUECKUX 3aKOHOB.
[IprHUOMT COOTBETCTBUS.

Ponw u MecTo ¢usuku B GOpMUPOBAHUH COBPEMEHHON HayYHON KapTHHBI MUpPa, B
MPAKTUYECKOMN JESITETbHOCTH JIFOJEH.

Jlemoncmpayuu

Amnanorossie U U(PPOBLIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUYNKH.

Pa3ges 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe JBWKeHHE. OTHOCHUTENBHOCTh MEXAaHWUYECKOTO  JIBM)KEHUSI.
Cuctema otcuera. Tpaekropus.

[lepemetienne, CKOPOCTh (CpeHSASI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTepuaibHON TOUYKHU, UX MIPOCKIMUU HA OCU CUCTEMBI KoopuHaT. CloKEeHHE
MEPEMENICHHUM U CII0KEHNE CKOPOCTEN.

PaBHOMepHOE 151 PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JIBUYKCHHUE.
I'paduku 3aBUCUMOCTH KOOPAUHAT, CKOPOCTH, YCKOPEHUS, TyTH U TIEpEMEIICHUS
MaTepuanbHONU TOYKUA OT BPEMEHH.

CBobOoaHOE TazieHne. Y CKopeHue CBOOOTHOTO TaICHUS.



denepanbHas padoyas nmporpamma | dusuka. 10—11 kmaccel (6a30BbINH YPOBEHbD)

KpuBonmHeitHoe nBukeHMe. J[BHKEHHE MAaTepUAIbHONW TOYKH IO OKPYKHOCTH C
IOCTOSTHHOM I10 MOJYJIFO CKOPOCTBIO. YTIIOBasg CKOPOCTh, JUHENHAS CKOPOCTh. llepuon
1 yactoTa oOpaiieHus. LleHTpocTpeMUTenbHOE YCKOPEHHE.

TexHuyecKkue yCTpOWCTBA M IPAKTUYECKOE INPUMEHEHUE: CIIUAOMETD, ABUKCHUE
CHaps10B, LICIHBIE U PEMEHHBIE IIEPEAAYU.

Jlemoncmpayuu

Mogenbs cuCTEMBI OTCUETa, WUIIOCTPALUs KUHEMAaTUYECKUX XapaKTEPUCTUK
JBUYKEHUS.

[IpeoGpazoBanue ABMKEHUHN C UCTIOIB30BAHMEM IIPOCTHIX MEXaHU3MOB.

ITanenue Ten B BO3AyXe U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HaGmionenure aABMXKEHUS Tena, OpOLIEHHOTO IOJA YIJIOM K TOPH30HTY U
TOPU30HTAJIBHO.

I/ISMCPCHI/IG YCKOPCHUA CBO6OJIHOFO ImaaCHUus.
HaHpaBHeHI/IC CKOPOCTH IIPHU ABUKCHUU 110 OKPYKHOCTH.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomoi

N3ydyeHne HEPaBHOMEPHOTO [JBUKEHHUS C LEJIbI OINpEAeIeHUs MIHOBEHHOU

CKOPOCTH.

UccnenoBanne COOTHOILICHUS MEXAY IMyTAMH, HPOUACHHBIMU TEJIOM 3a
MOCJIEI0OBATENILHBIE PABHBIE MPOMEXYTKA BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBUKEHUHU C
HAYJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yueHnne [BWOKEHHS [IApUKAa B BSI3KOW  KUJKOCTH.

N3yuenne nBmxeHUs Tea, OPOIICHHOTO TOPHU30HTAIBHO.

Tema 2. lunamuka
[Tpuamun otHocutensHOCTH ['anmuitest. Ilepsoiii 3akoH HeroTtona. MHeprmanbHbie
CHUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cwi. Bropoil 3akoH HeloToHa miid
MaTepuaIbHOW TOYKU. TpeTuii 3akoH HproTOHA 111 MaTepuaabHbIX TOUEK.

3akoH BcemupHoro Tsarorenus. Cuina tspkecTd. [lepBas kocMuyeckasi CKOpOCTb.

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

Tpenune. Buaesl TpeHus (mokosi, ckoibxkeHus, kadeHusi). Cuna tpenus. Cyxoe
tperne. Cuma TpeHHs CKOJMBXEHUS U cuiia TpeHus nokos. Koaddurnment tpenus. Cuia
CONPOTHUBIICHUS MIPU ABUKEHUHU TeJla B )KUIKOCTH WJIH Ta3e.

[TocTtynaTenpHOE U BpaniaTeabHOE ABMKEHUE a0COJIFOTHO TBEPIOTO TeJa.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpauleHus. [lmedo cuibl. Y cnoBus paBHOBECHSA
TBEPJIOTO Tena.

TexHuueckue ycTporuCTBa U MPAKTUYECKOE TPUMEHEHHE: TOAMIUITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.
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Jlemoncmpayuu
SIBiieHue nHepLUUU.
CpaBHEHME MacC B3aMMOJICHCTBYIOIINX TEN.
Bropoii 3akon HproToHa.
N3mepenue cui.
Cnoxenue cui.
3aBUCUMOCTb CHJIbI YIIPYTOCTH OT AehOpMAaIIHH.
HesecomocTts. Bec Tena npu yCKOpEHHOM MOIbEME U TTAJICHUM.
CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKECHUS.
VYcnoBust paBHOBECUS TBEPIOTO Tesa. Buasl paBHOBECHS.

Yyenuueckuii sxcnepumenm, nabopamopnule pabomwor 3yuenue

JIBIDKEHMS OpycKa 10 HAKJIOHHOM TIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CHJI YIPYTrOCTH, BO3HHMKAKOIIMX B MPYXUHE W
PE3UHOBOM o0paslie, OT uX AehOopMaIlHH.

HccnenoBanue ycinoBHii paBHOBECHS TBEPOTO TEJa, UMEIOIIETO OCh BpaIleHUSI.

Tema 3. 3akonvl coxpanenus 6 mexanuke

NMnynbc MatepuanbHOM TOYKH (TeJla), CUCTEMbI MAaTEpUANIbHBIX TOUEK. MIMIyIbC
CWIbl M HW3MEHEHHE HMITyJbca Tela. 3aKOH COXpaHEHUs HMMIyJbca. PeakTMBHOE
IBUYKCHHE.

PabGora cwibl. MOIIIHOCTE CHUJIBL.

Kunernueckas SHEPTHUS MaTEpUAITBHOU TOYKH. Teopema 00
U3MEHEHNU KUHETUYECKOUN SHEPTUN.

[Torennnanbuas sHeprus. [loTeHnumanpHas SHEPTHs yHpyro aeGopMHpOBaHHOM
npyxuHsbl. [loTeHIIMaIbHAS SHEPTUA TeJa BOJIU3U MOBEPXHOCTH 3EMITH.

[ToTeHnManbHple U HEMOTCHIMAIbHBIC CHJIbL. CBS3b pabOTHl HEMOTSHIIMAIBHBIX
CUJI C H3MCHEHHEM MEXaHUMYECKOM DJHEPruM CHUCTEMBI TeJI. 3aKOH COXpaHECHHUS
MEXaHUYECKON SHEPTUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne YCTpPOWCTBA M NPAKTHUYECKOE NPUMEHEHUE: BOJOMET, KOMED,
MPYXKUHHBIA MUCTOJIET, IBU)KEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktrBHOE IBHXKEHHUE.

[lepexo MOTEHIMAIBHON YHEPTUUA B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmusle pabomoi
N3ydenne abCONMIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX HUTSIHBIX
MasiITHUKOB.

10
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HccnenoBanue cBA3M pabOThI CUJIbI C U3MEHEHHEM MEXaHMYECKOW 3HEpruu Tesa
Ha MpUMeEpE PACTKEHUS] PE3UHOBOIO JKI'YTa.

Paznea 3. Mouekyasipaasi pusuka ¥ TepMOAMHAMHUKA

Tema 1. Ocnoébt MONEKYIAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJEKYISIPHO-KMHETUYECKOM TEOpUH U HX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrep IBHKEHHS 151
B3aMMOJICHCTBUS YACTHI] BellecTBa. MojeNnu CTpOEHUs ra3oB, >KUJIKOCTEH M TBEPIBIX
TEJl U OOBSICHEHUE CBOICTB BEIIECTBA HAa OCHOBE 3TUX Mojeneid. Macca u pasmepsl
monekyi. KonmnuectBo Benjectsa. [locTosinHas ABoraapo.

TennmoBoe paBHOBecue. Temmnepatypa u ee wusMmepenue. lllkana temmneparyp
Llenbcns.

Mopens naeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYIISPHO-KUHETUYECKOM
TEOPUU UJCANBHOI0 raza. AOCONIIOTHASI TEMIIEpATypa Kak Mepa CpeIHe KUHETHUECKOM
SHEPryu TEIUIOBOTO JBUXEHMS yacTul] ra3a. [llkana temnepatyp KenbBuna. ['a3oBbie
3aKkoHbl. YpaBHeHne MenneneeBa—Knaneitpona. 3akon JlansTona. M3ompoiiecchl B
UJICJIbHOM Ta3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npeacraBieHue
M30MPOIIECCOB: U30TEPMa, H30X0pa, U300apa.

TexHuuyeckue ycTpoHCTBA U MPAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OAPOMETP.

Jlemoncmpayuu
OMBITHI, TOKa3bIBAIOIIUE JTUCKPETHOE CTPOCHHUE BeliecTBa, GoTorpaduu MOJIEKYI
OPTaHUYECKUX COCTMHECHUU.

OmnbiTel 10 1D GY3Un KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JABUKCHHUS.

Mogens onbita IITepHa.

OnBITHI, TOKA3BIBAIOIIME CYIECTBOBAHUE MEKMOJICKYISIPHOTO B3aUMOICUCTBHS.

Mopens, WUTIoCTPUPYIOIIas MPUPOY NABICHUS ra3a Ha CTEHKU COCY/a.

OneIThl, WITIOCTPUPYIOIIHE  yYpaBHEHUE  COCTOSHUS  WJCAIBHOTO  rasa,
U30MPOIIeCChl. Yuenuueckuii skcnepumenm, 1a00pamopHvie pabomol

Omnpenenenne Macchl BO3AyXa B KIIACCHONW KOMHATe HA OCHOBE M3MEPEHUN 00bhema
KOMHATBI, JaBJICHUS U TEMIIEPATypbl BO31yXa B HEMl.

UccnenoBanue 3aBUCMMOCTH MEXY TTapaMeTpaMH COCTOSTHUS Pa3peXEHHOIO Tras3a.
Tema 2. Ocnoebl mepmoounamuxu

TepMonuHamuueckas cuctemMa. BHYTpeHHSIE JHEPrUs TEPMOJAMHAMHYECKOU
cucTteMbl U cnocoObl ee u3MeHeHusa. KonnuectBo TemnoTel U paborta. BuyTpenHsis
SHEpPrus OJHOATOMHOIO MIECAJBbHOrO ra3a. Buael Temionepenayu: TEIIOMPOBOJHOCTD,

11
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KOHBEKIUS, M3JIy4yeHue. YelbHas TEeIUIOEMKOCTh BellecTBa. KoaudyecTBO TEmiIoThI
IIpU Terionepeaaye.

[lonsiTue 00 aagmabatHoM mnponecce. IlepBbld  3aKOH  TEPMOAMHAMUKHU.
[IpumeHeHue mnepBOro 3aKoHa TEPMOJAMHAMHUKMA K u3ompoleccaMm. ['padpuyeckas
MHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTh Ipo1ieccoB B IPUPO/IL.

TeroBble MamuHbl. [TpuHIMIBL AeCTBUS TeIIOBBIX MamiuH. IIpeoOpasoBanus
SHEPruM B TEIUIOBBIX MamuHaX. KoadduuueHT mone3Horo AelcTBUsS TEIIOBON
mamuHbl. [ukn KapHo u ero xkosdduuIMEHT MOJe3HOrO AeHCTBUA. DKOJIOTHYECKUE
Ipo0JIEMbl TEIIOIHEPTETUKH.

TexHuuyeckue yCTpOHCTBA U MPaKTUYECKOE MPUMEHEHHE: JIBUTaTelb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAMJIBHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

W3meHeHre BHYTPEHHEW 3HEPruu Tejia MpH COBEPIICHUU PadOTHI: BBUIET MPOOKU
u3 OYTBUIKH MOJ] ICMCTBHEM CKAaTOTrO BO3[yXa, HarpeBaHue 3dupa B JIaTyHHOU TpyOKe
IIyTeM TpEeHUs (BUIACOIAEMOHCTPALIMS).

M3MeHeHne BHYTPEHHEN SHEPIUU (TEMIIEpATyphl) TENA MIPU TEIUIONEpeaaye.

OmnbIT N0 aAadaTHOMY PAaCUIMPEHUIO BO3yXa (OIBIT C BO3AYLUIHBIM OTHUBOM).

Mognenu mapoBoil TypOHMHBI, ABUraTesis BHYTPEHHEIO CrOpaHHs, pPEaKTUBHOIO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Aepecammuvie cocmoanusn eeuiecmea. Dazoevie nepexoovt

[TapooOpaszoBanne m KoHIeHcarnus. lMcmapeHue u KureHwe. AOCONIOTHAsS U
OTHOCHUTEIbHAS BIIAXHOCTh BO3Ayxa. HachilmeHHBIM mnap. YaelbHas TemioTa
nmapooOpa3zoBaHus. 3aBUCHMOCTh TEMITEPATYPhI KUTICHHSI OT JIaBJICHHUS.

Teepmoe teno. Kpucramnmueckue u amopdHble Tena. AHU3OTPOINHUS CBOWCTB
kpuctamwioB. Xunkue kpuctamisl. CoBpeMeHHble Martepuanbl. [liaBieHue 151
KpUCTa/uIM3aiys. Y AeiabHas TeraoTa miaBieHus. Cyonumarusi.

VYpaBHeHHE TEMJI0BOIo OanaHca.

TexHU4YeCcKrne yCTPONUCTBA U MTPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUH MOJTYUYEHUS] COBPEMEHHBIX MaTEPHaIOB, B TOM
YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu
CBolicTBa HACBIILIEHHBIX MaPOB.
Kunenue npy NOHWKEHHOM JaBJICHUM.

CniocoObl U3MEpPEHUS BIAKHOCTH.

12
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HaGmionenne HarpeBaHuss M IUIABICHUS  KPUCTAJUIMYECKOTO  BEIIECTBA.
JleMoHCcTpalys KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol
N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Paznea 4. Jnekrpoaunamuka Tema
1. dnekmpocmamuka

OnekTpu3auus Teja. ODJIEKTpUYECKUU 3apsif. J(Ba BuUIa JJIEKTPUYECKHUX 3apsJIOB.
[TpoBOHUMKH, AUAAEKTPUKHU U MOJYNPOBOJHUKHU. 3aKOH COXPAHEHUS JIJIEKTPUUECKOIO
3apsaa.

B3anmopeiictBue 3apsanoB. 3akoH KynoHa. TodeuHBI 3JIEKTPUYECKHUNA 3apsii.
Onektpuueckoe  nose.  HampspkeHHOCTh  anektpuueckoro  mnons.  [IpuHnwmn
CYNEPIIO3UIUH JICKTPUUECKUX MOJEH. JIMHUM HAPSKEHHOCTH 3JIEKTPUYECKOTO OIS,

PabGora cun snektpoctatueckoro mois. lloreHuuan. PazHOCTh MOTEHIMANOB.
[IpoBOJHMKM ¥ AUAPIEKTPUKH B IJIEKTpOCTaTUYECKOM Toje. JludnekTpuueckas
MPOHUIIAEMOCTb.

OnektpoeMKocTh. KoHaeHcaTtop. OJIEKTPOEMKOCTh IIIOCKOIO KOHJEHCATOpa.
DHeprus 3apsKEHHOTO KOHJIEHCATOpA.

TexHudyeckue yCTpOICTBA M TNPAKTUYECKOE MPUMEHEHHE: AJIEKTPOCKOIL,
ANEKTPOMETP,  DJEKTPOCTaTUYEeCKas  3alluTa,  3a3eMJIEHHE  DIIEKTPONpUOOpOB,
KOHJIEHCATOP, KONMMPOBAJIbHBIN almapat, CTPYWUHBIN PUHTEDP.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHIUIT JEUCTBUS AIEKTPOMETPA.

B3aumonencTBre Ha3JIEKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE T10JIE 3apsIKEHHBIX TEJL.

[IpOBOIHMKH B 3IEKTPOCTATUUECKOM IIOJIE.

DneKTpocTaTuyecKas 3aiuTa.

JIAIIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUION[aAu IJIACTHH,
PacCTOSIHUA MEXY HUMH U JUAJIEKTPUYECKON IMTPOHULIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3Mepenne aneKTpOeMKOCTH KOHIEHCATOPa.

Tema 2. [locmoannwtii anekmpuyeckuii mox. Toxu 6 pa3iuunvlx cpeoax
DJIEKTPUUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHMS JIEKTPUUECKOTO TOKa. McTOUHMKH
toka. Cuita Toka. [IoCTOSTHHBIN TOK.

Hanpsixenne. 3akon Oma 11 yyacTKa LENu.

13
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9JICKTpI/I‘ICCKOC COIIPOTHUBIICHUC. Y nenbHOE COIIPOTHUBJICHUC BCIICCTBA.
HOCJ’IGI{OB&TCJ’IBHOC, napajuiCJibHOC, CMCIIaHHOC COCINHCHUEC ITPOBOAHNKOB.

PaGora  snektpuueckoro  Toka. 3akoH  Jxoyms—Jlenma.  MolHOCTb
AIEKTPUYECKOTO TOKA.

DNEeKTpOABWKYIIAsl CUJa U BHYTPEHHEE CONPOTHBICHUE UCTOYHMKA TOKA. 3aKOH
Owma 11t oJHOM (3aMKHYTOM) 3yieKTpuueckoi nenu. Koporkoe 3amMbIkaHue.

DNEKTpOHHAsI MPOBOAUMOCTH TBEPABIX METAJIOB. 3aBHCUMOCTH CONPOTHUBICHUS
METaJUIOB OT TeMnepaTypbl. CBEpXITPOBOAUMOCTD.

DNEeKTpUYECKU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.
[HonynpoBoauuku. CoOCTBEHHAs: U MPUMECHAsE IPOBOAUMOCTD MOJYIPOBOIHUKOB.
CaotictBa p—n-nepexoza. [loaynpoBoHUKOBBIE TPUOOPHI.

DOnexkTpuyeckuid  TOK B~ pacTBOpax M pacijlaBax  DJIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAs TUCCOIHAIS. DICKTPOIIHU3.

DJNIeKTpUUYECKU TOK B razax. CaMOCTOSITENIbHBI U HECAMOCTOATEIIBHBIN pa3psii.
Momuus. [a3ma.

TexHuuyeckue yCcTpoicTBa M MPAaKTHUECKOE MPUMEHEHHE: aMIIEpPMETpP, BOJIBTMETP,
peocTar, UCTOYHUKHU TOKa, 3JIEKTpOHArpeBaTesibHble PUOOPHI, AIEKTPOOCBETUTEIHHBIC
npuOOpbl, TEPMOMETpP  CONPOTUBIICHUS, BaKyyMHBIM JHOJ, TEPMHUCTOPHI U
dboTope3nucTopsl, NOTYNPOBOAHUKOBBIN 11O/, TalbBAHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HaNpsIKEHUS.
3aBUCUMOCTh  CONPOTHUBICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IUIOIIAAM ITOIIEPEYHOr0 CEYEHUs U MaTepHUala.

CmemaHHOE COeIMHEHUE TPOBOJHUKOB.
[Ipamoe  wm3MepeHue  dneKkTpoABMWXKywewn  cuibl.  KopoTrkoe — 3aMblkaHue
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBJICHHUS.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.
[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psil U MPpOBOJIUMOCTb BO3yXa.
OaHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomsi N3yuenue
CMEIIIaHHOT'O COCMHEHUS PE3UCTOPOB.

I/I3MepeHHe BHCKTpOI[BI/I)KYHleﬁ CHJIBI HCTOYHHMKA TOKa H ¢€Ir0 BHYTPCHHCTO
COIMPOTHUBJICHUA.

Habnronenue anextposusa.
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Me:xnpeaMeTHbie CBA3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 kiacce oCyIIECTBISIETCS C YYETOM
coJiep KaTesIbHbIX MEXIIPEIMETHBIX CBSI3€i C KypcaMu MAaTeMaTHKH, OUOJIOTMH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meowcnpeomemnvle nonsamus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAYYHOIO
MO3HAHUSA: SIBJICHHE, HAYYHBIM (akT, runoresa, pusnyeckas BEIUUYMHA, 3aKOH, TEOpUS,
Ha0JI0/IeHNE, SKCIIEPUMEHT, MOICIIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxka: pelieHUe CHUCTEMbl ypaBHEHUH, JHHEWHass (GyHKUMs, mapadoia,
runepoosa, ux rpauku U CBONCTBA, TPUTOHOMETpUUECKUEe QYHKIIMU: CUHYC, KOCHHYC,
TAHI€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO, BEKTOPBI M HX
MPOEKIIMU HAa OCH KOOPJAUHAT, CIIOXKEHHE BEKTOPOB.

buonoeus: mexanuyeckoe NBUKEHHE B KUBOW mnpupoxae, aubdysus, ocmoc,
TEMJIO0O0OMEH KUBBIX OPraHM3MOB (BUIbI TEIUIONEpEaadH, TEIJIOBOE pPaBHOBECHE),
ANIEKTPUUYECKUE SIBJICHUS B YKUBOUW TIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb
BEI[ECTBa, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, JKUJIKOCTEH W Tra3os,
ANEKTPUUYECKUE CBOMCTBA METAIIIOB, SJIEKTPOJIUTHYECKAS JUCCOLMALINS, IaJIbBAHUKA.

l'eoepaghus: BTaXXHOCTH BO31IyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeodpa3oBaHHe ABUKEHUN C HCIOIB30BAHUEM MEXaHHU3MOB, y4deT
TPEHUsI B TEXHHKE, MOJIIWIHHUKH, WCIOJIb30BAHHE 3aKOHA COXPAHEHUsI HWMITYJbCa B
TEXHUKE (pakeTa, BOJOMET M JPYrue€), ABUrATEIb BHYTPEHHETO CrOpaHus, MapoBas
TypOuHa, OBITOBOM  XOJIOAWJIBHUK, KOHIUIIMOHEP, TEXHOJOTMM  TOJIy4YEHUS
COBPEMEHHBIX MaTEpHalOB, B TOM YHCJIE HAHOMATEpPUAJIOB, M HAHOTEXHOJIOTHH,
ANEKTPOCTATUYECKAs 3alllMTa, 3a3eMJICHHUE DJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIN
MPUHTEP, DJEKTPOHATpEBaTENbHBIE MPUOOPHI, BJIEKTPOOCBETUTEIBHBIE MPHUOOPHI,
rajbBaHUKa.

11 KJTACC Pa3nea 4. DjieKTpoAMHAMHUKA
Tema 3. Maznummnoe none. I1eKmpomMacHUMHAA UHOYKYUS

[ToctossHHBIE MarHuThl. B3anmMoaeiCTBUE ITOCTOSHHBIX MAarHUTOB. MarHutHoe
nosne. BekTop MarHMTHOW WHAYKUMHU. [IpUHOMI Cynepno3uuyMd MAarHUTHBIX MOJIEH.
Jluann MarauTHOM wWHAYKOMH. KapThHa JWHUNA MAarHUTHOW HWHAYKIUWA  IOJIA
MMOCTOSIHHBIX MAarHUTOB.

MarauTtHoe 1noJie MPOBOJHUKA ¢ TOKOM. KapThHa JIMHWA MHAYKIHH MarHUTHOTO
MoJs JUIMHHOTO MPSIMOrO0 NPOBOAHMKA M 3aMKHYTOrO KOJIBIIEBOTO MPOBOJIHUKA,
KaTylKd ¢ TOkoM. OnbIT Dpcrena. BzaumoneincTsue mpoBOJHUKOB C TOKOM.

Cuna AMnepa, ee MOJ1yJIb U HalIPaBJICHUE.

Cuna JlopeHua, ee MOIyJb U HampaBieHHUE. J[BH>KEHUE 3apsiKEHHOW YacTHUIbl B
OJIHOPOJHOM MarHuTHoM noiie. Pabora cuibl JlopeHna.
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SIBiIeHune 3IEeKTPOMarHuTHOW UHAYKIUU. [I0TOK BEKTOpa MarHUTHON MHIYKIUH.
DIIEKTPOABWKYIIAS CUJIA UHAYKIUH. 3aKOH 3JIEKTPOMAarHuTHOW nHaykiuu dapanes.

BuxpeBoe »snekTpuyeckoe mosie. OIEKTPOABMXKYIIAS CUJIa HMHAYKIUH B
MIPOBOJHUKE, IBUAKYIIEMCS MTOCTYNATEIHHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTS. SBnenne CaMOUHAYKIIHH. DIIEKTPOABUXKYIIIAS cula
CaMOMHIYKIINH.

DHEpPrusi MArHUTHOTO MOJI KaTYIIKK C TOKOM.

DJIEKTPOMArHUuTHOE TOJIE.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: MOCTOSHHBIE MArHUTHI,
AJIEKTPOMArHUThl,  JJIEKTPOJABUTATENb,  YCKOPUTEIU  BJIEMEHTAPHBIX  YaCTHII,
WHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MArHUTHBIM TTOJIEM.

JIvHUM MHAYKIIMYA MarHUTHOTO ITOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JenictBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBneHHE 3EKTPOMArHUTHON UHAYKIIUH.

[TpaBuiio Jlenna.

3aBUCUMOCTb 3JIEKTPOJBIXKYIIEH CHJIBI HMHIYKIHM OT CKOPOCTH W3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBneHne caMOMHIYKIWH.
Yuenuuecxuii sxcnepumenm, nabopamopmuvle pabomsr 3yueHnne
MarHWTHOTO MOJISI KATYIIKHA C TOKOM.
UccnenoBanne nAEUCTBHST MOCTOSHHOIO MarHuTa Ha pPaMKy C  TOKOM.
HccnenoBanue ABICHUS SJIEKTPOMArHUTHOM HHIYKIUH.

Pazgea 5. KosieOanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmMpoMazHUmMHbLE KOJ1€OAHUA

Konebarenvnas cuctema. CBoOOHBIE MeXaHUUYeCKHe KoneOanus. ['apMoHndeckue
konebanud. [lepuon, yactora, amminryna u ¢gasza konebanuid. [IpyKMHHBIN MasTHUK.
MaremaTuueckuii MasiTHUK. YpaBHEHHE rapMoOHUYEcKuX KoJjeOanuii. I[IpeBpaienue
SHEPIUM NPU FrAPMOHUYECKUX KOJICOaHUSX.

KonebarenpHblit kKOHTYp. CBOOOAHBIEC 3JIEKTPOMATHUTHBIE KOJIEOAHUS B UJI€aIbHOM
KOJIe0aTeIbHOM KOHTYpE. AHAJIOTHUSI MEXIY MEXaHUYECKUMU U 3JIEKTPOMArHUTHBIMU
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kosnebanusmu. Gopmyna ToMcoHa. 3aKOH COXpaHEHHsI SHEPTUH B UI€ATTEHOM
KoJie0aTeIbHOM KOHTYpE.

[IpencraBienne o 3arTyxalOmMX KojeOaHUsAX. BbIHYyXJIEHHbIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHyXA€HHbIE 371€KTPOMATrHUTHBIE KOJIEOAHUS.

Ilepemennslii TOK. CHHYCOMAQIBHBIN NEPEMEHHBIA TOK. MOITHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYJHOE U JEHUCTBYIOIIEE 3HAUCHUE CUIIBI TOKA U HAIIPSKEHUS.

Tpauncdopmatop. [IponsBoacTBo, epeaada u NOTpeOICHUE IIEKTPUIECKOM
SHEPIruM. JKOJOTHYECKNE PUCKHU IIPU MPOU3BOJCTBE dIEKTpoIHepruu. KynpTypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHuueckne ycTpOHCTBA M MPAKTHUYECKOE MPUMEHEHHUE: DJIEKTPUUECKUN 3BOHOK,
reHepaTop MEPEMEHHOT0 TOKA, TUHUU IJEKTPONEPEAAY.
Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoJjieOaTesNbHOW CUCTEMbI  (MPY>KUHHBIN W
MaTeMaTUYECKU MasiTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanue CBOMCTB BBIHYKJEHHBIX KOJICOaHUH.

Habmronenue pezonanca.

CB0OOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHMUS.

OcuutorpaMMbl  (3aBUCUMOCTH CUJIBI TOKAa W HAIIPSDKEHUS OT BPEMEHM) UL
AJIEKTPOMATrHUTHBIX KOJIEOaHUH.

Pesonanc mnpu  moCiIEIOBAaTEIBHOM  COCIAMHEHUM  PE3UCTOPA,  KATYIUKHU
UHIYKTUBHOCTH U KOHJEHCATOpA.

Mogens IMHUY JIEKTPOIEPEIAUH.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanne 3aBUCUMOCTH MEPUOJIA MAJIBIX KOJI€OaHUM rpy3a Ha HUTH OT JJIMHbI
HUTH U MaccChl Ipy3a.

HccnenoBanre mepeMEHHOr0 TOKa B LEMH W3 IOCIEIOBATENIBHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyLIKH U pe3UCTopa.

Tema 2. Mexanuueckue u 31eKmMpPOMaAZHUNHbBLE 60TIHbL

Mexannueckue BOJIHBI, yclioBusl — pacnpoctpaHeHus. Ilepuon. CxkopocThb
pacrpocTpaHeHusi W JJiMHA BOJIHBL. llomepeuHble W MOpPOJOJIbHBIE  BOJIHBI.
WNuTtepdepenims n nudpaxius MEXaHUIeCKUX BOJTH.

3Byk. CxopocThb 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMATrHUTHBIE BOJHBL. YCJIOBUS M3JTYYEHHUS DSIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentamusi BektopoB E, B, V B anexTtpomarnuTHoil BosiHe. CBoOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpa)K€HUE, MpesIoMJIeHUe, MoJspu3anus, Audpakius,
unrepdepennus. CKOpoCTh MEKTPOMATHUTHBIX BOJIH.
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[IIkana 3IEeKTPOMArHUTHBIX BOJIH. IIpMMeHEHHME DIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3U U TeneBUACHU. Panuookanus.

DIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEBI.

TexHuueckue yCTpoucTBa U IIPAKTUYECKOE IIPUMEHEHHUE:
MY3bIKQJIbHBIE HHCTPYMEHTBI, YIBTPA3BYKOBas JUAarHOCTUKA B TEXHUKE U MEJULIMHE,
panap, paIuoNpUEMHHUK, TEIEBU30p, aHTeHHa, TesiepoH, CBYU-neus.
Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTpaHEHUE MOMEPEYHBIX U MPOOJIbHBIX BOJIH.

Koneobmromieecs Teno Kak MCTOUHUK 3BYKA.

HaGmonenue oTpaxkeHus ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne untepdepeHiinu u Auppakiny MeXaHU4eCKUX BOJTH.

3BYKOBOHM PE30HAHC.

HaGmronenue cBsi3u rPOMKOCTH 3BYKa U BBICOTBHI TOHA C aMIUIMTYAOW M YaCTOTOU
KOJIeOaHMUIA.

HccenenoBanre CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpPa)X€HHE, IIPEIOMIICHHUE,
noJsipuzanys, Iudpaxuus, UHTepPEpeHus.

Tema 3. Onmuxka

I'eomeTpuueckas ontuka. IIpamoivHEilHOe  pacnpoCTpaHEHHE CBETa B
ogHopoaHOuU cpexe. JIyu ceera. TouedHbI HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. llocTpoeHue u3zoOpakeHUd B
IJIOCKOM 3€pKaJie.

[Ipenomnenue cBeta. 3aKOHbBI IPETOMIICHHS CBEeTa. AOCOTIOTHBIN MOKa3aTelhb
MPEJIOMIICHHUS. [Tonuoe BHYTpEHHEE OoTpakeHue. [IpenenpHblii yIoJ
[IOJIHOTO BHYTPEHHETO OTPAKECHMUS.

Hucnepcust cBeta. CloxHBIM cocTaB Oenoro cBera. L[Ber.

Cobuparomue u pacceuBaroniye JuH3bl. ToHkas nuH3a. DOKYyCHOE pacCTOSHHE U
onTUYeckas cuiga TOHKOW nuH3bl. [locTpoeHue H300pakeHWl B COOHMpAOIUX U
paccenBaromuX JuH3axX. PopMyra TOHKOU JUH3BL. Y BEJIMUECHUE, JaBAEMOE JIMH3O0M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBas ontuka. MHTepdepenius cBera. KorepeHTHbIE WCTOYHHUKHU. Y CIIOBUS
HAOJIOICHUSI MaKCUMyMOB M MHHHMYMOB B HMHTEP(GEPEHIIMOHHOW KapTHHE OT JBYX
CUH(]a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaknus ceta. JudpakiuonHas peuierka. YclaoBUE HAOIIOJICHUS TJIABHBIX
MaKCMMYMOB TPHU MaJICHUH MOHOXPOMATUYECKOTO CBETAa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.
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TexHudeckue yCTpOWCTBA M MPAKTHYECKOE MPUMEHEHUE: OYKH, JIyIa,
dboToanmnapar, MPOCKIMOHHBIA amnmapat, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs OINTHKA,
I pakUUOHHAs pelieTKa, MOIsIpOou.

Jlemoncmpayuu

IIpsMosiHEHOE  paclpOCTpPaHEHHWE, OTPaXEHHE W IIPEJIOMIICHHE  CBETA.
OnTuueckue npuOopsbI.

[TomHOE BHYTpEeHHEE OTpakeHre. Moieslb CBETOBOIA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Mopenn MUKpPOCKOTIa, TeJIeCKOomna.

HaGmonenue nntepdepeHium crera.

HaGmonenue nudpakuun ceera. HabGmronenue

JTUCTICPCUU CBETA.

[TomyueHue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[TomyueHnue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

HaGmronenue monsipusaiuu cBeTa.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi

N3Mepenue nmokasaTessi NpeOMIICHUS CTEKJIA.

HccnenoBanue CBOMCTB M300paKeHUi B JIUH3aX.
HaGmronenne nucnepcuu ceera.

Pa3znen 6. OcHOBBI CTIENMAJIBHON TEOPUU OTHOCUTEIbHOCTH

['paHubl TPUMEHUMOCTH KJIACCUYECKOM MexaHuku. [locTynaTtel cnenuaabHOU
TEOPUU OTHOCHUTEIHLHOCTU: HWHBAPUAHTHOCTH MOJYJS CKOPOCTH CBE€Ta B BaKyyMe,
MPUHIMI OTHOCUTEJILHOCTH DUHIITEITHA.

OTHOCHUTEIBLHOCTh OJHOBPEMEHHOCTH. 3aMeJJICHWE BpPEMEHM U COKpalllCHHE
JUTAHBIL.

DHEPrus 1 UMNYJIbC PEISATUBUCTCKON YACTHUIIBI.

CBs3b Macchl C SHEPrued M HMMIYJIbCOM PEISATUBUCTCKOW YacCTULBL. ODHEprus
MTOKOSI.

Pa3nen 7. KBanroBas pusuka Tema 1.
Dnemenmuvl K6aHmMoeGoll ONMUKU

®ortonsl. ®opmyna [Inanka cBsi3u 3HEprun PoTOHA C €TO0 YACTOTOW. DHEPrus U
UMITYJIbC (DOTOHA.

OtkpeiTue u uccnegoBanue ¢otoddpdexra. OnbiTel A.I'. CroneroBa. 3aKoHBI
dbotoaddexra. YpaBHenue OuHmTerHa 18 (ororddexra. «KpacHas rpaHuna
dboTorddekra.

JaBnenue ceeta. OnbiTel [1.H. JIeGenera.

XUMHUYECKOE NEUCTBHUE CBETA.
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TexHudeckue yCcTpoWCTBA W  MPAKTUYECKOE NPUMEHEHHE: (HOTOIIEMEHT,
doTogaTuuk, coHEeUHas 6arapes, CBETOANO/.
Jlemoncmpayuu

®otor(peKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEUIHETO (hoToddekra.

Cseronuon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnbiTel Pezepdopaa 1no paccestHuio o-4acTHil.
[Tnanerapuas monens aroma. [loctynarsl bopa. M3nyuenue u nornoienrue GoToHOB
IIpU MIepeX0Jie aToMa C OJHOTO YPOBHS dHEPIrUuu Ha Jpyroil. Bunsl cnektpoB. CriekTp
YpOBHEW HEPTUU aTOMa BOJAOPOA.

BonnoBbie cBoicTBa uactuill. Bomubl ne bpoinsa. KopmnyckyssspHO-BOJIHOBOM
Nyaau3M.

CrnoHTaHHOE U BBIHYXJCHHOE U3JTyYEHHUE.

TexHuueckne yCTpOMCTBA M NMPAKTUYECKOE IPUMEHEHUE: CHEKTPAJIbHBIM aHAIU3
(cTieKTpOCKOIT), Ta3ep, KBAHTOBBIN KOMIIBIOTED.
Jlemoncmpayuu

Mogens onbita Pesepdopaa.

Ornpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmonenne nuHevaTeix ClieKTpoB u3aydeHus. Jlasep.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomoi
HaGmonenne muHeMIaToro cekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, JIOKa3bIBAIOIIUE  CIIOXKHOCTh CTpoeHust  sigpa. OTKpbITHE
paanoakTuBHOCTH. OnbITH Pe3epdopaa mo onpeaeneHno coctaBa panoakKTHBHOTO
usznydenus. CBoicTBa anbda-, 6eTa-, raMmMa-u3nydeHus. Biusaue painoakTuBHOCTH
HA JKMBBIE OPTAHU3MBI.

OtkpeiTuEe npoTOoHAa U HeWTtpoHa. HykinonHas wogens sapa [eitzenOepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sjpa. M30Tomnsl.

Anbda-pacman. DIeKTpOHHBINA U TO3UTPOHHBIN OeTa-pacnan. ['amma-u3mydeHue.

3aKOH paJIMOAKTUBHOIO pacnaja.
DHeprus CBsi3W HYKJIOHOB B sifipe. S nepHblie cuibl. Jedext maccsl sapa.

SAnepHble peakunu. JleneHue u CUHTE3 SIEP.
SAnepusiit peakrop. TepmosiaepHsiit cuntes. [IpobdiieMbl U EPCIIEKTUBDI SIACPHOM
SHEPreTUKU. DKOJOTHYECKUE ACTIEKTHI SIAEPHON SHEPrETUKMU.
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OneMeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.
Mertonbl HaOJIIOIEHHS U PETUCTPALUN AIEMEHTAPHBIX YaCTHUL.
dyHaaMeHTadbHble B3auMoAeicTBus. EqMHCcTBO hrsnueckoil KapTUHBI MUpA.
TexHuyeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHME: JO3UMETp, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.
Jlemoncmpayuu
CyeTynK MOHU3HUPYIOIINUX YaCTHLI.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol
HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

Paspnen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3IUKH

Otanbel pa3BUTHSL acTpoHOMUHM. [IpHUKIaTHOE W MHUPOBO33PEHUECKOE 3HAYECHUE
ACTPOHOMUH.

Bun 3Be3qH0r0 He6a. Co3Be3aus, ApKUe 3BE3/Ibl, TUTAHEThI, UX BUJIUMOE JIBH)KCHHE.

CosnHeuHasi cucTeMa.

Counnue. ConHeuHasi akTUBHOCTh. MlcTouHuk sHeprun CoJiHIla U 3BE3/1. 3BE3/Ibl, UX
OCHOBHBIE XapaKTEPUCTUKH. JlnarpaMma «CHeKTpajIbHbIN KJIACC — CBETUMOCTBY. 3BE3/bI
[JIABHOM MOCJIEI0BATENIBHOCTH. 3aBUCUMOCThD «Macca — CBETUMOCTb» JJISI 3BE3] TJIaBHOM
NOCJIeI0BATENIbHOCTH. BHyTpeHHee cTpoeHue 3Be31. COBpEMEHHBIE MPEACTABICHUS O
IPOUCXOKAEHUU U 3BOTOLNHN COHIA U 3B€3/1. DTalbl )KU3HU 3BE3/1.

Mineunbiii Ilyte — nHama [@amaktuka. Ilonoxenue u naBuxenue CoJHIla B
lNamaktuke. Tunbl ramakTuk. PanguoranakTukd W KBazapbl. YUepHbIe IBIPBI B sApax
rajgaKTUK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa0606ma. Pazberanue rajakTuk.
Teopus boisbmoro B3peiBa. PenukToBoe n3nydeHue.

MacurabHas ctpyktrypa Beenennoil. Metaranaktuka.

Hepemennsie mpo6iemMbl aCTPOHOMUMU.

Yuenuueckue nabarooenus

HabGmronennsi HEBOOPY)KEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MIPWIIOKESHUH TSI ONIPEICTICHUS TTOJIOKESHHST HEOECHBIX O0BEKTOB HA KOHKPETHYIO JaTy:
OCHOBHBIE c03Be311si CeBEpHOTO MOMYIIApUSI U SIPKUE 3BE3/IbI.

HaGmronenns B Teneckon Jlynsl, mianet, Mneuynoro [TyTu.

O06o0maromee MOBTOPEHUE

Ponb ¢u3uku 1 acCTpOHOMHUHN B SKOHOMHUYECKOM, TEXHOJOTHIECKOM, COIIMAIBHON H
ATUYECKOU cepax NesTeIbHOCTH YelIOBEKa, POJib U MECTO (PU3UKU U aCTPOHOMHUHU B
COBPEMEHHOM HAy4YHOM KapTHHE MUpa, polib (puznueckoil Teopuud B (HOPMUPOBAHUU
MpeACTaBICHUN O (PU3UYECKOM KapTUHE MHpa, MECTO (DU3UYECKOW KapTHUHBI MUpa B
00111eM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEACTABICHUN O IPUPO/IE.
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Me:xnpeaMeTHbie CBA3H

N3yuenune kypca ¢pusuku 6a30Boro ypoBHs B 11 ki1acce oCyIecTBIsIETCS C YYETOM
COJIep>KaTeNbHBIX MEXIPEIMETHBIX CBSI3€H ¢ KypcaMu MaTEMaTHKH, OMOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHUH.

Meowcnpeomemnvle nonsamus, CBSI3aHHBIE C UW3YYEHHEM METOJOB HAYYHOIO
MO3HAHUSA: SIBJICHHE, HAYYHBIM (akT, runoresa, pusnyeckas BEIUUYMHA, 3aKOH, TEOpUS,
Ha0JI0/IeHNE, SKCIIEPUMEHT, MOICIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxka: peuieHUe CUCTEMbl ypaBHEHUM, TPUTOHOMETpUYECKHE (DYHKIIUU:
CHUHYC, KOCHUHYC, TaHI€HC, KOTAHI€HC, OCHOBHOE€ TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPhl M HX MPOEKIMU HAa OCHU KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJIHBIC
AJIEMEHTAPHBIX (PYHKIMHI, TPU3HAKU MMOJI00UST TPEYTrOJLHUKOB, OMPEACIICHUE TIIOIAAN
IocKuX (uryp u odbema Te.

buonoeus: snexrpuueckue siBJICHUS B )KUBOU MPUPOJIE, KOJieOATEeIbHbIC TBUKCHUS
B KMBOW MPHUPOJIC, ONTUUECKUE SIBIICHUS B KMUBOW MPUPOJIE, CHUCTBHE paavallMyd Ha
KVBBIE OPTraHU3MBbl.

Xumusi: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasi CTPYKTypa TBEPJbIX Tel,
MEXaHU3MbI 00pa30BaHUS KPUCTAININYECKON PEIIeTKH, CIICKTPaIbHbBIN aHaJU3.

l'eoepaghusi; MarHUTHBIC TIOJIFOCA 3E€MJIM, 3aJIEKU MArHUTHBIX Py, (OTOCheMKa
3€MHOW MOBEPXHOCTH, MPEICKA3aHUE 3€MIICTPSCCHUMN.

Texnonocusi:  JTUHUW  DJIEKTpOIlEpe/lady, TEHEpaTop IMEPEMEHHOr0  TOKa,
AJIEKTPOJIBUTATENb, MHAYKIIMOHHAS [1€Yb, pajap, paAUONPUEMHHK, TEJIECBU30D, AHTCHHA,
tenedon, CBU-neuyb, NPOCKIMOHHBIM aIlapar, BOJOKOHHAs ONTHKA, COJIHCUHAS
OaTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUA

OcBoenue yueOHOrOo mpeamera «duszmka» Ha YpoOBHE CpemHEro  0OIIero
oOpa3oBanus (0a30BBI YPOBEHB) AOHKHO OOECIEUUTh IOCTHIKCHHE  CIEAYIOIUX
JUYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIC pe3yNbTaThl OCBOCHHS y4eOHOro mnpeamera «®Pu3uKa» JOJDKHBI
OTpaXaTb  TOTOBHOCTb W  CIIOCOOHOCTh  OOy4YarOIMIMXCS  PYKOBOICTBOBATHCS
copMHUPOBAaHHOM BHYTPEHHEW MO3UIIMEH JHUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUECHTAIINH, MMO3UTUBHBIX BHYTPEHHUX yOCKICHUM, COOTBETCTBYIOIIHUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, pACIIUPEHUE KHU3HEHHOTO OITbITa
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H oIbITa JACATCIIBHOCTHM B  IIPOHECCE pcain3allikd  OCHOBHBIX HaHpaBJ'ICHI/Iﬁ
BOCIIMTATEIbHOU ACATCIBHOCTH, B TOM YHUCJIC B YAaCTH! l) I'PaAKIAHCKOI0O BOCIIMTAHUA:

c(hOpMUPOBAHHOCTb IPAXKIAHCKON MO3UITUN 00YUAIOIIETOCs KaK AKTUBHOTO

M OTBETCTBEHHOTO WJIE€HA POCCHUHUCKOro oOIlecTBa; NPUHATHE TPagUIIMOHHBIX
00111eUeTOBEYECKUX TYMAHUCTUUECKUX U IEMOKPATUUECKUX

LIEHHOCTEN; TOTOBHOCTH BECTU COBMECTHYIO JIESITEILHOCTh B MHTEPECAX TPAKIAHCKOTO

o011ecTBa, y4acTBOBAaTh B CAMOYIPABICHUH B 00Pa30BaTEIbHON OPraHU3alUN; YMEHHE
B3aMMO/JIEHCTBOBAThH C COI[UATIBHBIMU UHCTUTYTaMHU B COOTBETCTBHUH C UX

GyHKIMSAMA ¥ Ha3HAYEHUEM; TOTOBHOCTh K TyMaHUTapHOU W
BOJIOHTEPCKOM JESATEIIbHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHUSI:

c(hOpPMUPOBAHHOCTh POCCUHCKOM TPaKIAHCKONW HIACHTUYHOCTH, MATPUOTU3MA;
[IEHHOCTHOE OTHOIIEHUE K TOCYAapPCTBEHHBIM CUMBOJIaM, JOCTHKEHUSIM

POCCHIICKHMX yYCHBIX B 00J1aCTH (DPU3UKU U TEXHHUKE; 3)
AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

C(i)OpMI/IpOBaHHOCTL HPaBCTBCHHOI'O CO3HaHu, OTHYCCKOI'O ITIOBCACHUA,
CITOCOOHOCTH OOCHHUBATH CUTyallUIO U IIPUHUMATL OCO3HAHHBIC PCIICHMU,

OPUEHTUPYACHh HA MOPaAJbHO-HPABCTBCHHBIE HOPMBbI M ILIEHHOCTH, B TOM YHUCIIE B
ACATCIIBHOCTH YUYCHOI'O;, OCO3HAHHC JIMYHOI'O BKJaJa B IIOCTPOCHHUC YCTOﬁqHBOFO
Oyayuiero;
4) 3¢TEeTHYECKOr0 BOCITIMTAHUA:

3CTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYas 3CTETUKY HAYYHOT'O TBOPUYECTBA,

npHCyIIero GuU3nIecKol Hayke; D)
TPYA0OBOI'0 BOCTIMTAHUS:

MHTEPEC K pa3InyHbIM cepam npodhecCuOHANTBHON AESTENHHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (PU3MKOI M TEXHMKOH, yMEHUE COBEpIIaTh OCO3HAHHBINA BHIOOpP OyAyleit
npoeccun M peanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IIJIAHBI, TOTOBHOCTH U
CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHHIO B 00J1aCTH (HUBHKH

Ha TIPOTSDKEHUU BCEH J)KHU3HM, 6)
IKOJIOrMIeCKOr0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTh IKOJIOTMUECKON KYJIbTYpPhl, OCO3HAHHE TTI00ATBHOTO XapaKTepa

AKOJIOTUYECKUX MPOoOJieM; TUIAHUPOBAHUE U OCYIIECTBICHUE JIEUCTBUI B OKpYKaIoIeH
cpene Ha OCHOBE

3HAHUS LEJEH YCTOWYNBOTO Pa3BUTHUS YETIOBEUECTBA;
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Pacmupenue omnbiTa OEATEIRHOCTH 3KOJIOTHUYECKOW HANPABJICHHOCTM HAa OCHOBE
UMEIOIIMXCS 3HAHUH 10 (PU3KKE; 7) MEHHOCTH HAYYHOTO MO3HAHMS:

c(OpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO

pa3BuTHs (PU3NYECKONH HAYKH,; OCO3HAHHWE IICHHOCTH HAyYHOH JEATEeIhHOCTH,

TOTOBHOCTH B TIPOIIECCE N3YUCHUS
(U3MKU  OCYIIECTBIATh  TNPOCKTHYID M HCCIEAOBATECIBCKYIO  JIEATEIBLHOCTD
WHAVUBUAYATBLHO U B TPYIIIIC.

B mporiecce MOCTHXKEHHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHS IMPOTPAMMBI  I10
¢usuke L ypoBHA  cpemHero  oOmiero  oOpa3oBaHUsS Yy OOyYarommxcs
COBEPIIECHCTBYETCS AMOITMOHAIbHBIN WHTEIUIEKT, TIPEAIOIar afoI i
c(hOpMUPOBAHHOCTb:

CaMOCO3HAHUS, BKJIIOYAIONIETO CHOCOOHOCTh TOHMMATh CBOE AMOIIMOHAIBHOE
COCTOSIHHE, BHJICTh HAIIPaBJICHUS Pa3BUTHS COOCTBCHHOW SMOITMOHAIBHON c(epbl, OBITh
YBEpEHHBIM B ce0e; CaMOpEryJIHpOBaHMs, BKIFOYAIONIETO CAMOKOHTPOJIb, yMEHHE
NPUHUMATh OTBETCTBEHHOCTH 3a CBOE IIOBEJICHHE, CIIOCOOHOCTH aJalTHPOBATHhCI K
OMOIMOHATLHBIM HW3MEHEHHUSM U TMPOSBIATH THOKOCTh, OBITH OTKPBHITBIM HOBOMY,
BHYTPEHHEW MOTHBAIINH, BKIIFOUAOIIEH CTPEMIICHHE K IOCTHKEHHIO TSN
U yCIeXy, ONTUMHU3M, HHHIMATUBHOCTh, yYMEHHE JIEHCTBOBAaTh, HCXOAS U3 CBOUX
BO3MOKHOCTEH; OSMITaTHH, BKIIOYAIONICH CIIOCOOHOCTh IMOHWMATh 3MOIMOHAIBLHOE
COCTOSIHHE
APYTUX, YYUTHIBATh €T0 TIPHU OCYIIECTBICHUN OOIICHHUS, CIIOCOOHOCTh K COUYBCTBUIO U
COIEPESIKUBAHUIO;, COIMAIBHBIX HABBIKOB, BKJIFOYAIONINX CIIOCOOHOCTH BBICTPAMBAThH
OTHOIIICHUS
C IPYTHUMH JIFOJIbMU, 3a00TUTHCSI, MPOSIBIIATH HHTEPEC M pa3periaTh KOHQIUKTHL.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE Y4eOHbIe eiicTBUS Ba3oBbie

Joruvyeckue AeicTBHUA:
CaMOCTOSITEILHO (POPMYJIMPOBATH U aKTYaIM3UPOBATH MIPOOJIEMY, paccMaTprUBaTh
€€ BCECTOPOHHE; OMPEIECIISITh LEIU ACSITEIbHOCTH, 3aaBaTh MapaMeTPhl U KPUTEPHUU UX

JOCTHIKEHUS, BBISBISATH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B pacCMaTpHUBACMBIX
bu3mIecKux

SABJICHUSIX; pa3padaThIBaTh IJIAH PEUICHUS MPOOJIEMBbI C YYETOM aHAIN3a UMEIOIIUXCS

MATEPUATIBHBIX U HEMATEPUAIBHBIX PECYPCOB; BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB

LEJIAM, OLICHUBATh PUCKH MOCJIEACTBAN IESATEIbHOCTH; KOOPJAMHUPOBATH U BBINOJIHSITH
paboTy B YCIOBUSX PEATbHOTO, BUPTYATbHOIO
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1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS; pa3BUBATh KPEATUBHOE MBIIILICHHUE
MIPU PEIICHUH KU3HEHHBIX Mpo0sieM. ba3oBble ncclie10BaTeIbCKHE
JNEeMCTBUA.

BJIaACTDh H&y‘lHOfI TCpMHHOJ’IOI‘HGfI, KJIIOYCBBIMU IIOHATHUAMHA U MCTOAaMU

(¢u3nueckol HaykH; BIaJE€Thb HaBbIKAMU Y4€OHO-HCCIENOBATEIbCKOM W IMPOEKTHOMN
NEeATENIbHOCTU

B o0nactu (U3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEJIBHOMY MOUCKY

METOJIOB peIlIeHUus 3a7ad (U3UYECKOro CoJAepkKaHUs, NPUMEHEHHIO Pa3IMYHbIX

METO/0B MO3HAHNS;

BIaJAcTb BHUIAMH ACATCIIBHOCTH  IIO MMOJYUCHUTO HOBOTI'O 3HaHUA, €ro

HHTCPIIPCTAIINH, HpGO6p330BaHI/IIO U IPUMCHCHHIO B PA3JIMYHBIX qu6HLIX CUTyaluix,
B TOM YHCJC IIpHU CO3AaHUH y‘l€6HBIX IMPOCKTOB B obnacTu (1)I/IBI/IKI/I, BBISIBJIATDH
IMPUYIMHHO-CICACTBCHHBIC CBA3W U AKTYAJIM3UPOBATH 3d/da4y, BBIIABUIATH THUIIOTC3Y €C
peUICHUs, HAXOAUTH ApryMCHTHI IJII JOKA3aTCJIIbCTBA CBOUX yTBep}KﬂeHHﬁ, 3a1aBaTb
mapaMeTpbl WU KPUTCPpUMU PCHICHUA;, AHAIMU3HUPOBATL IIOJYUCHHBIC B XOAC PCHICHUA
3a1a49M pC3yJIbTaThl, KDUTUYCCKU

OLICHMBAaTh WX JOCTOBEPHOCTb, NPOrHO3UPOBATH H3MEHEHHE B HOBBIX YCJIOBHSX;
CTaBUTH U GOPMYIMPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTeIbHON

JESITENBHOCTH, B TOM YUCJIE IPU U3YYeHUH (DU3HUKH; aBaTh OLIEHKY HOBBIM CUTYAIUsIM,
OLICHMBATh MPHOOPETEHHBIM OIBIT; YMETh MEPEHOCUTh 3HaHHUS TI0 (UHKE B
MPAKTUYECKYIO 00JIaCTh JKU3HEACSITEIIbHOCTH; YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX
NpEeIMETHBIX 00JacTel; BBIIBUTAaTh HOBBIC HJEH, IPEAJiaraTh OPUTrHHAIBHBIC TTOIXOIbI
U PEIlICHUs; CTABUTh MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE allbTePHATHBHBIC PEIICHUSI.
Pabora ¢ undgopmanmeii:

BIAJCTh HABBIKAMH MONy4YeHUs HWHPoOpManmuu (PU3NIECKOTO  COAEPIKAHUS
U3 KMCTOYHHUKOB PAa3HbIX THUIIOB, CAMOCTOSITEJIbHO OCYIIECTBISITh IOUCK, AaHaIU3,
CUCTEMATH3alUI0 M HHTEPIIPETAINIO HH(DOPMAIIUU Pa3IMYHbIX BUIOB U (hopm
MPEJCTABIICHUS; OLICHUBATh JIOCTOBEPHOCTH

uHbopMaImy;

MCITOJIB30BaTh CPEACTBA MH(OOPMAITMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJIOTUN B
pEUIeHNH KOTHUTHUBHBIX, KOMMYHHMKATUBHBIX W OpPraHHU3allMOHHBIX 3a]a4 c
coOmoieHneM  TpeOOBaHMWA JPrOHOMHUKH, TEXHUKH O€30MacHOCTH, THUTHCHBI,
pecypcocOepexeHus, MPaBOBbIX U ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON
0€30MacHOCTH; CO3/1aBaTh TEKCThI (PU3UUECKOTO COJIEPIKAHUS B Pa3MUYHBIX (hopMaTax cC

y4eToM
Ha3zHaueHuss UHGOpPMALMU M UEJIEBOW ayJuTOPHH, BbIOMpas ONTUMAJIbHYIO (opMmy
MpEACTaBICHUS U BU3YyaTIU3aAIUU.
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KOMMyHHKaTHBHble YHUBepcaJbHbIE yqeﬁﬂble AeNCTBUA
Oomenue:

OCYIIECTBIISITh OOIIEHHE Ha ypoKax ()M3UKU M BO BHE-YPOUHOU JEATEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTyallud M CMAr4aTh KOH(JIMKTHI,
pa3BEepHYTO W JIOTUYHO WU3JaraTb CBOK TOYKY 3pEHHUS C UCIIOJIb30BaHUEM
SI3BIKOBBIX

CPEJICTB.

CoBMecTHAA A€ATEJIBHOCTD:
IIOHUMAaTh W HUCIIOJIB30BATh HpeI/IMYIIIeCTBa KOM&H}IHOﬁ u HHJIHBHJIyaHBHOﬁ
pa6OTI)I; BI)I6I/IpaTI) TeMaTI/IKy 1 METOAbl COBMCCTHBIX HCﬁCTBHﬁ C yquOM O6IIII/IX
UHTEPECOB,

51 BOSMO)KHOCTCﬁ KaXI0ro 4jiC€Ha KOJIJICKTHUBA, HpI/IHI/IMaTB oeJin COBMGCTHOﬁ
ACATCIIBHOCTH, OpFaHI/IBOBBIBaTB u KOOpJII/IHI/IpOBaTB

,ZIGI‘/JICTBI/I}I 10 €€ JOOCTHXCHUIO: COCTABJIATH IIJIaH I[GﬁCTBHﬁ, pacnupcacisite pojin C

YUucTOM MHEHUU Y4aCTHUKOB, 060y}KI[aTB PE3YIbTAThI COBMECTHOHU pa60T1>1; OLICHUBATDH

Ka49CCTBO CBOCTO BKJIaAd U KaXKXKA0I'0 YHAaCTHHKA KOMAH/IbI B 06H_II/H>'I

PE3yIabTaT II0 pa3pa60TaHHLIM KpUTCPpHUAM, IMPCalaraTb HOBBIC ITPOCKTHBI, OLICHUBATDH
nJacu C NMO3ulinu HOBU3HBI,

OpI/IFI/IHaJ'IBHOCTI/I, HpaKTI/ILIeCK()ﬁ 3HAYUMOCTH, OCYHIGCTBH?ITB ITIO3UTHUBHOC
CTpaTeFI/I‘-IGCKOG ITIOBCICHUC B paBJ'II/ILIHI)IX CI/ITyaHI/IHX,

IMPOABJIATE TBOPUYCCTBO U B006pa)KCHI/I€, OBITH NMHHUIIMATUBHBIM.

Pery/isiTUBHbIE YHUBEPCAJIbHBIE yYeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIIATh TO3HABATEIbHYIO JESITEIBHOCTh B 00JIacTH

buznku
U aCTPOHOMHWH, BBISBISATH MPOOJEMBI, CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIC
3a/1a4u;

CaMOCTOSITEJIbHO COCTABJIAThH IJIaH PEIICHUS PACUETHBIX U KAaYeCTBEHHBIX 3aj1ad,
IJIaH BBIMOJTHEHUS] MPAKTUUYECKOM pabOThl € y4eTOM HUMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEM M MPEANOUYTECHHI; JaBaTh OLICHKY HOBBIM CUTYallUsM;
pacuupsiTh paMKd Yy4eOHOro MpeaMeTa Ha OCHOBE JMYHBIX MPEANOYTECHUUN; AeNaTh
OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTD
3a pelIeHHE; OLICHUBATH

MPUOOPETEHHBIN OIIBIT;
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croco0CTBOBATh (POPMHUPOBAHUIO U MPOSIBICHUIO 3PYIULIUU B 00J1aCTH (DU3UKH,

MOCTOSIHHO  TOBBIIIATh  CBOW  0Opa3oBaTEIbHBIH W KYJIBTYPHBIH  YPOBEHb.
CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYyaIlUsIM, BHOCUTh KOPPEKTUBHI B ACSTEIHLHOCTD,

OIICHUBAaTh COOTBETCTBUE PE3yJbTATOB IEJISIM; BJIaJETh HaBBIKAMHU IO3HABATEJIBHOM
pedaexkcun Kak OCO3HAHMS COBEPIIAEMbIX

JEUCTBUM U MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIHTATOB U OCHOBAHUM; MCIOJIH30BATh
pueMbl peIeKCUH 1JI OLIEHKU CUTYaIliu, BBIOOpa BEPHOTO

pElIeHNs; OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUsS TI0 UX CHUXKCHUIO;
OpUHUMATh MOTHBBI M apryMEHThl JPYrdX TMpPU aHaIU3Ee Pe3yJbTaToB
NeSATeTLHOCTH.

IIpunsiTHe cedst M APyrux:
pPUHUMATh ceOsl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

IMpUHUMATbL MOTHUBBI MW  APryYMCHTBI JAPYIUX TIIPU aAHAJIU3C PCE3YJIbTATOB
ACATCIIBHOCTH,, IIPU3HABATL CBOC IIPABO U IIPABO APYIUX HA OI]II/I6Ky

INPEJMETHBIE PE3YJ/IbTATbBI

B mporecce m3ydenms kypca Kypca ¢usuku 6azoBoro ypoBHs B 10 kJjacce
00yJaromuiCs HAyIUTCS:

JEMOHCTPUPOBATH HA MPUMEPaX poJib U MeCTO GU3HUKHU B (HOPMHUPOBAHUU

COBPEMEHHOM HAy4YHOM KapTUHBI MHUpPA, B PAa3BUTUH COBPEMEHHOM TEXHHKH W
TE€XHOJIOTMH, B IPAKTUYECKOMN NEATEIBHOCTH JIIOJIEH; YUUTHIBATh TPAHULIBI IPUMEHEHUS
M3YYCHHBIX (U3UYECKUX MOJENei: maTepuaibHas TOYKa, WHEpIHMAbHAs CHCTEMa
oTcuera, aOCONIOTHO TBEPAOE TENO, WACAJIbHbI Tra3, MOJEIU CTPOEHUS Ta30B,
KUJIKOCTEM M TBEPABIX TEJ, TOYEYHBIM OJJIEKTPUYECKUM 3aps]l NpU PELICHUU
duznuecknx 3amay; pacno3HaBaTh GU3NUECKUE SIBICHUS (TIPOIECCHI) U OOBSICHATH UX Ha
OCHOBE

3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KMHETHUYECKOM TEOpUU CTPOCHUS BeEIIeCTBA U
ANEKTPOJAMHAMUKHU: PAaBHOMEPHOE W PABHOYCKOPEHHOE MPSMOJIMHEHHOE NBUKEHUE,
CBOOOJIHOE TMaJICHHUE TeJl, ABM)KCHHE TI0 OKPY>KHOCTH, WHEPIIHS, B3aMMOJICHCTBUE Te,
muddy3usi, GpOYHOBCKOE BIKEHHE, CTPOSHUE KUJIKOCTEH M TBEPIBIX TENl, U3MCHCHHE
oO0beMa Tel TpU HarpeBaHUU (OXJIAXKJICHHH), TEIUIOBOE paBHOBECHE, HCIapeHue,
KOHJICHCAIUsl, IUIABJICHUE, KPUCTA/UIM3alusl, KHUIEHHWE, BJIAXHOCTh BO3/yXa,
MOBBIIICHUE JIaBJIICHUS ra3a MPU €ro HarpeBaHWU B 3aKPHITOM COCYHE, CBA3b MEXKIY
napaMeTpaMH COCTOSIHUSI Ta3a B HM30Mpolieccax, JIEKTPU3alus Tell, B3ahUMOJICHCTBUE
3apsiioB; OMUCHIBATH MEXAHWYECKOE ABUIKEHHE, UCIONIBb3YS (PU3MYECKUE BEITUYUHBI:
KOOpJAWHATa, MyTh, MEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, Cuia, UMIYJbC
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TCJIa, KHHCTUUYCCKAsA OHCPIusiA, IMOTCHOUAJIbHAA OJOHCPrusad, MCXaHH4YCCKas pa60Ta,
MCXaHHYCCKasd MOUIHOCTBL, IIPpHU OIMMCAHHUU IMPABUIIBHO TPAKTOBATH (1)H3H‘-ICCKPII>1 CMBICJI
HUCIIOJIb3YyCMbBIX BCJIMYMH, MHX 0003HAUYCHUS U CAUHUIIBI, HAaXOJIUTb q)OpMy.]'IBI,
CBA3BIBAIOIINE JTAHHYIO (1)I/I3I/I‘IGCKYIO BCIIMYMUHY C APYITUMHU BCIMYMHAMM, OIIMCBIBATDH
HN3YYCHHLBIC TCIIJIOBLIC CBOMCTBA TE€JI U TEIJIOBBIC SIBJICHUS, HCIIOJIB3Ys (1)I/I3I/I‘IGCKI/I€
BCINYHHBIL: JaBJICHUC rasa, TEMIICpaTypa, Cpeanssa KHMHCTHYCCKas OHCPIruAd
Xa0THUYCCKOro  ABHIKCHHUA  MOJICKYJI, CpPCAHCKBAaJApaTH4YHasd CKOPOCTb  MOJICKYVYII,
KOJINMYCCTBO TCIUIOTBI, BHYTPCHHAA OHCPIUA, pa60Ta ra3a, K03(1)(1)I/IHI/ICHT ITOJIC3HOTI'O
II@IZCTBPIH TCIUIOBOT'O ABUTATCIIAA, IMPU ONMHUCAHUU IIPABUIIBHO TPAKTOBATH (bHBI/I‘ICCKI/IfI
CMBICJI HCIIOJIB3YCMbIX BCIHWYUH, HUX 0003HaUYCHUA H CAWHUIIBI, HAXOJUTb (bOpMy'J'IBI,
CBA3bIBAOIIUC OAHHYIO q)HBHqCCKYI-O BCJIMYUHY C IOPYrHMH BCIIMYHHAM; OIIMCBLIBATDH
N3YUYCHHBIC QJICKTPHUYCCKHUC CBOMCTBA BCUICCTBA U JICKTPHUYICCKUC

SABJICHUA (HpOIICCCI)I), HCIIOJIb3YyA (1)I/IBI/I‘I€CKI/I€ BCIIMYHHBI: Z—)JICKTpH‘IGCKHfI 3apian,
QJICKTPUYICCKOC T10JIC, HAIIPAKCHHOCTD I10JIA, IMOTCHIMAJ, PAa3HOCTDH IMOTCHUHUAJIOB, IIPH
OIMMCAaHUMN IIPAaBUJIBHO TPAKTOBATb (1)H3H‘I€CKPII>1 CMBICJI HCIIOJIb3YCMBIX BCIIMYMWH, HUX
0003HaYEHHS U CAWHUIIbI, YKAa3bIBATb (I)OpMy.III)I, CBA3BIBAOIINC JAHHYIO (1)I/ISI/IIIGCKYIO
BCIIMYNHY C APYIMMHU BCIIMYMHAMU, AHAJIU3UPOBATH (1)HSI/IIIGCKI/IC IMpOLCCChI U ABJICHHA,
HCIIOJIb3YA (1)H3H‘I€CKI/I€ 3aKOHBI

U OpUHUUNBE: 3akoH BcemupHoro tarotenusi, |, Il m Il 3axkonbl HbroToHa, 3akoH
COXPAaHEHUSI MEXaHMYECKOW HHEPruu, 3aKOH COXpPAaHEHUS WMIYJIbCA, MPUHIUII
CYyHEpIO3UIIMK CWJI, TPUHIUII PABHONpPABUS HHEPUHAIBHBIX CHUCTEM OTCUETa,
MOJIEKYJIIPHO-KHHETUYECKYIO TEOPHUIO CTPOECHHUS BEIIESCTBA, T'a30BbI€ 3aKOHBI, CBS3b
CpeqHEel KHWHETHYECKOW HHEpPruu TEeIUIOBOIO JBIDKCHHS MOJICKYJ C aOCOIIOTHOMU
TEMIIEpaTypou, MEPBbIA 3aKOH TEPMOJUHAMMKU, 3aKOH COXPAHCHMS AJIEKTPUYECKOTO
3apsiia, 3akoH KysoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €ro
MaTeMaTU4eCKOe BBIPAKEHUE M YCIOBUS (TpaHULbl, 00JacTH) MNPUMEHUMOCTH;
OOBSCHATh OCHOBHBIC TPHUHIUIBI JCHCTBUS MAaIllMH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3znuyaTh YyCIOBUS KX OE30MacHOr0 WCIOJIb30BaHUS B TMOBCEIHEBHOUN
KU3HU,  BBIIOJHITH JKCIEPUMEHTHI IO HCCICAOBAHUIO (U3UYECKUX SIBICHUN U
MPOILIECCOB C HCMOJb30BAaHUEM TMPSMbIX, M KOCBEHHBIX HW3MEPEHUH, NpPU STOM
dbopmynupoBaTh MpodiIeMy/3aqady W THIOTE3y Yy4eOHOTO JKCIEPHMEHTa, COOMpAaTh
YCTAHOBKY U3 MPEJIOKEHHOr0 000pYy/IOBaHUS, MPOBOAUTH OMBIT U (POPMYIUPOBATH
BBIBOJIBI; OCYIIECTBIISATH MPSMbBIE U KOCBEHHBIC M3MEPEHUS (PU3MYECKUX BEIMYWH, TIPU
ATOM BBIOMPATh ONTUMAJIBHBIN CIIOCO0 M3MEPEHUS U MCTOIh30BaTh U3BECTHBIC METO B
OLIEHKH MOTPEIIHOCTEN U3MEPEHNN;

HCCIIEIOBATh 3aBUCUMOCTU MEXKY GU3NYECKUMU BEIUYMHAMHU C UCIOIb30BaHUEM
MPSIMBIX U3MEPEHUM, MPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCUPOBATH PE3YIbTATHI
MOJIYYEHHOW 3aBUCUMOCTU (PU3UYECKUX BEJIIMYMH B BUJE TaOJUIl U TpaduKOB, AENaTh
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BBIBOJIBI IO pe3yibTaTaM HMCCIEI0OBAaHUS; COONIOAAaTh MpaBuia O€300acHOro Tpyaa Mnpu
MPOBEJICHUU UCCIIEIOBAHUI B paMKax

y4e0HOr0 3KCIEPUMEHTa, YYEOHO-UCCIIEI0BATEILCKON U MPOEKTHON AESITEIbHOCTH C
UCIOJIb30BAaHUEM U3MEPUTEIBbHBIX YCTPONUCTB U TaOOPATOPHOTO 000PY0BaHUS; peliaTh
pacyeTHbIE 3aJlayd C SBHO 3aJIaHHOM (DPU3MYECKOW MOJENbIO, MUCIONIb3Yys (PU3HUECKHUE
3aKOHBl W TPUHLIMIBI, HA OCHOBE aHAIM3a YCIOBHUS 3a/adyd BbIOMPATh (DU3UYECKYIO
MOJieJlb, BBIAENATHh (PU3MUYECKHE BEIUYMHBI U (POPMYINbl, HEOOXOIUMMBIE ISl €€
pelIeHus, MPOBOJUTh PACUETHl U OLEHUBATh PEAJBHOCTb MOJTYYEHHOTO 3HAYCHUS
(¢u3nuecKoi BEIMYUHBI, pelIaTh KAueCTBEHHbIE 3a/aud: BBICTPAMBATh JIOTHYECKU
HENPOTUBOPEUUBYIO

LEMOYKY PACCyXJAEHUN C UCIOJIB30BAHUEM H3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEN H
¢u3nueckux SBJICHUMN; HMCIOJb30BaTh IMPU PELICHUU YYEOHBIX 3a7a4 COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJOTUU JJIs TIOUCKA, CTPYKTYPUPOBAHMS, WHTEPHpPETALUU U
Npe/CTaBieHusT y4eOHOM W Hay4YHO-TIOMYJIIPHOM HHQOpMalUM, TOJYYEHHOU U3
Pa3TUYHBIX HMCTOYHUKOB, KPUTHYECKH AaHAIM3UPOBATH IMOJy4aeMyl HH(POpMAIUIO;
OPUBOJIUTH MPUMEPHI BKIIaJIa POCCUMCKUX U 3apYOESKHBIX YUEHBIX-(DU3UKOB

B Pa3BUTHE HAYKU, OOBSCHEHUE MPOLIECCOB OKPYKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKU U
TEXHOJIOTUI; CIIOJIb30BAaTh TEOPETUUECKHUE 3HAHUS 110 (PU3UKE B TOBCEIHEBHOM KU3HU
Wi obecriedyeHuss 0€30aCHOCTH MpU OOpallleHuH ¢ NpUOOpaMHM U TEXHUYECKUMHU
yCTPOWCTBAaMH, JUIsl COXPAHEHHUS 3I0pPOBbsl U COOJIIOJEHUS HOPM 3KOJOTHYECKOIO
HOBEJICHUSI B OKpYyXKarollleld cpeze; paboTaTh B IPyNNE C BBINIOJHEHHUEM Ppa3IUYHbIX
COLMANbHBIX pOJIEH, IUIAHUPOBaTh pabOTy TPYMIbl, PAUOHAIBHO paclpeaesiTh
00513aHHOCTH ¥ IUIAHUPOBATh AESITEIbHOCTh B HECTaHIAPTHBIX CUTYalUsX, OLIEHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELICHUE pacCMaTpUBAEMOM POOIEMBI.

B mpomecce wusydyenus kypca ¢usuku ©6a3zoBoro ypoBHs B 11 kiacce
OOy4Jaromuiicss HAyYnuTCS:

JEMOHCTPUPOBATH HAa MPUMEPaX POJib U MECTO (U3UKU B (DOPMUPOBAHUH

COBPEMEHHOM HAy4YyHOM KAPTHHbI MHUpPa, B pPA3BUTUM COBPEMEHHOW TEXHUKH W
TEXHOJOTHH, B TMPAKTHUYECKOW MAEATEIIBHOCTU JIFOJAEH, UEJIOCTHOCTh W E€IMHCTBO
dusnuecko KapTHHBI MHpA; YYUTHIBATH TPAHUIBI TPUMEHEHHUS H3yYCHHBIX
(bU3UIECKUX MOJEIICH: TOUCUHBIN
ANEKTPUYECKUM 3apsifl, Jyd CBETA, TOUEYHBIM MCTOYHUK CBETA, SACPHASI MOAEIb aTOMa,
HYKJIOHHAsl MOJIEJIb @aTOMHOTO si/ipa MpH pelieHnu (GU3nYecKux 3a1ay;

pacrio3HaBaTh (uU3MYECKUE SBIECHUS (Mpolecchl) U OOBACHATH HMX Ha OCHOBE
3aKOHOB DJICKTPOJMHAMUKH U KBAHTOBOM (DU3UKH: BJIEKTpUUYECKass MPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XUMHYECKOE, MArHUTHOE JEHUCTBUS TOKA, B3aUMOICHCTBUE
MAarHUTOB, 3JIEKTPOMArHUTHasl UHAYKIMS, TEMCTBUE MArHUTHOTO TOJISl HA TPOBOJHUK C
TOKOM W  JBUXKYIIMICS  3apsii, DJJIGKTPOMArHUTHBbIE KOJIEOAHWST W BOJIHBI,
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MPSIMOJIMHEHHOE PaclpoCTpaHEHUE CBETa, OTPaXKEHUeE, MPEeIoMIICHUE, HHTEphEepeHIIns,
mudpakius W ToJgpU3alvs CBeTa, JUCIEpCHUsi cBeTa, (OTORIEKTpUUeCKUd 3(hPeKT
(boToapdexT), cBeTOBOE AaBICHUE, BO3ZHUKHOBEHUE JMHEHYATOTO CIIEKTpa aroMa
BOJIOPOJIa, €CTECTBEHHAs! M MCKYCCTBEHHAsl PaJMOaKTUBHOCTh; OMHUCHIBATh W3yUYCHHBIC
CBOMCTBa BelIeCTBa (DJIEKTPUUYECKUE, MArHUTHBIC, OINTUYECKHUE, DIICKTPUUECKYIO
MPOBOJIMMOCTh  Pa3fIMYHBIX Cpell) U DJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI),
UCIIONb3Yys (DU3NYECKUE BEIIMYMHBI: AJIEKTPUUECKUI 3apsij], CUJIa TOKa, dJIEKTPUUECKOE
HaIpsiKEHUEe, AIEKTPUIECKOE CONPOTUBJICHUE, Pa3HOCTh MOTEHIIUAJIOB,
ANIEKTPOABUKYINNAS CWIa, padoTa TOKA, MHAYKIIMS MArHUTHOTO TIOJs, Cwia Amrepa,
cuna JlopeHna, MHAYKTUBHOCTh KATYIIKH, DHEPTUs AJIEKTPUUYECKOTO W MAarHUTHOTO
MOJIeH, MEepUOo M YacToTa KosebaHul B KojebaTeIbHOM KOHTYpE, 3apsij U CHJia TOKa B
IpoIleCCe TAPMOHUYECKUX DJICKTPOMArHUTHBIX KoJieOaHMM, (POKYCHOE pacCTOSIHUE U
ONTHYECKAsl CHJIA JIMH3BI, MPU OMHCAHWHU TPABUIBHO TPAKTOBATh (PU3MUYECKUN CMBICT
UCIIOJIB3YEMBIX BEJIWYWH, HX OOO3HAYEHUS U EIUHUIIBI, YKa3bIBaTh (POPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (PU3MYECKYIO BEIUYHMHY C JPYTUMHU BEIUYMHAMU; OMHUCHIBATH
U3YUYEHHbIE KBAaHTOBBIC SBJICHUSI W TMPOIECCH, HUCMONB3Yys (HU3NYECKUE BEIIMUUHBI:
CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, IJTMHA BOJHBI M YACTOTA CBETA, SHEPTUS U UMITYJIbC
¢doToHa, TEpHOJ TMoNypacmhaaa, JHEPrus CBA3M ATOMHBIX SAEp, MPU ONMUCAHUU
NPAaBWIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIOJIb3YEMbIX BEJIMUMH, UX 0003HAUCHUS
U €IMHUILIbI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIONINE JaHHYIO (DU3HUYECKYIO BEJIMYUHY C
JIPYTMMH BEJIIMYMHAMHU, BBIUUCISATH 3HaUYCHUE (DU3MYECKONW BEIWYUHBI, aHAJTU3UPOBATH
(dusznueckre MpoIECChl U SBJICHUS, UCTIONB3Ys (PU3NYECKUE 3aKOHBI M MPUHIIUTIBI: 3aKOH
Owma, 3aKOHBI TIOCTIEIOBATENILHOTO U MapaJIEILHOTO COSIUHEHUSI TPOBOTHUKOB, 3aKOH
JIxxoyna—JIeHa, 3aKOH 3JIEKTPOMArHUTHOM WHAYKIWHU, 3aKOH MPSIMOJIUHEUHOTO
pacnpoCcTpaHEeHHUs] CBETa, 3aKOHbI OTPAKEHMsI CBETA, 3aKOHBI TPEIOMJICHHS CBETa,
ypaBHeHHe OWHmTeHHA 1 ¢GoTodddexTa, 3aKOH COXpaHEHHUS DHEPrUH, 3aKOH
COXpaHEHHMs] UMITYJIbCA, 3aKOH COXPAHEHHUSI SJIEKTPUUECKOTO 3apsi/ia, 3aKOH COXPAaHECHUS
MacCcOBOI0 YHCJA, MOCTyJaThl bopa, 3akoH paJWOaKTHBHOIO pacraja, Mpu 3TOM
pa3nu4aTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKCHHE U
ycioBusi (TpaHullbl, 00JacTH) NPUMEHUMOCTH; OINPENENATh HANpaBJICHUE BEKTOpa
WHIYKIIMM MAarHUTHOTO TOJIsI TPOBOIHUKA

C TOKOM, cuiibl Amrepa u cuibl JlopeHia; CTpoUTh M OMNHUCHIBATH H300pa)KeHHUeE,

CO3/1aBa€MO€ IJIOCKHM 3€PKajioM, TOHKON

JUH30M; BBITIONHATH JKCIEPUMEHTHI IO WCCICIOBAHUIO (HU3MYECKUX SBICHUA U
MPOILIECCOB C HCMOJb30BaHUEM TMPSMbBIX, M KOCBEHHBIX HW3MEPEHUU: TIPU STOM
dbopMmynupoBath mpoOiieMy/3aady W THUIOTE3y y4eOHOro JKCIEepHMEHTa, COOUpaTh
YCTAHOBKY U3 MPEJIOKEHHOr0 000pYy/I0BaHUS, MPOBOAUTH OMBIT U (POPMYIUPOBATH
BBIBOJIbI; OCYILIECTBIISITh MPSMbIE U KOCBEHHBbIE U3MEPEHUSI (PU3NUECKUX BEIUYUH, MPU
ATOM BBIOUPATHh ONTUMAJbHBIA CIOCOO U3MEPEHUSI U UCIOJIb30BATh U3BECTHBIE METO/IbI
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OLICHKH MOTPELTHOCTEH U3MEPEHUH; UCCAeA0BaTh 3aBUCUMOCTH (PU3NYECKUX BEJIIMYUH C
UCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHUW: MPU HSTOM KOHCTPYUPOBATh YCTaHOBKY,
(uKCHpOBaTh PE3YNbTATHl MOJYYEHHOM 3aBUCHUMOCTH (PU3MYECKHUX BEIUYMH B BHJIE
Tabiull W TpaduKoB, J€JaTh BBIBOJABI IO pPE3yJbTaTaM HCCIEAOBAHMS; COOIIOAATH
npaBuiia 0€30MacHOro TpyJa IpH MPOBEACHUHU UCCIEIOBAaHUN B paMKax

y4e0HOr0 3KCIEpPUMEHTa, Y4eOHO-UCCIEI0BATEIbCKON U MPOEKTHON AESITEIbHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONUCTB U TaOOPATOPHOIO 000PYI0BAHUS; pEIIATh
pacyeTHbIE 3aJ1a4M C SIBHO 3aJaHHON (PU3NYECKON MOJIETBIO, UCTIONIb3YS

(¢u3nueckre 3aKOHbI W TMPUHIUIBI, HA OCHOBE aHalM3a YCJOBHUS 3a/Jaud BBIOMPATH
($u3NUecKyt0 MOJeNb, BBIACIATh (HU3UUECKUE BEIUYMHBI U (POPMYIIbI, HEOOXOAUMbIE
JUISl €€ pelleHus], TPOBOJUTh PacUeThl U OLICHUBATh PEAIbHOCTh MOJYYEHHOTO 3HAYCHUS
¢u3nuecKkol BEIWYUHBI, pelIaTh KAueCTBEHHbIE 3a/1auyd: BBICTPAMBATH JIOTHYECKU
HENPOTUBOPEUUBYIO

LENOYKY PACCYXKJIEHUU C MCIOJIB30BAHMEM M3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U
¢u3nueckux SBJICHUMN; HCIOJB30BATh IMPHU PEIICHUU Y4YEOHBIX 3a7a4 COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJOTUU JJIs TIOUCKA, CTPYKTYPUPOBAHMS, WHTEPHpPETALUU U
NpeCTaBleHusT y4yeOHOW U Hay4YHO-TIOMYJSIPHOM HHQPOpMAlMM, TOJYYEHHOW U3
pPa3TUYHBIX MCTOYHUKOB, KPUTHYECKH AaHAIM3UPOBATH IMOJy4aeMyl HH(OpMAIIUIO;
OOBSCHATH MPUHIUITBI IEUCTBUS MAIINH, MPUOOPOB M TEXHUYECKUX YCTPOUCTB,
paznuyaTth yCIOBUS HUX O€30MacCHOTO UCIHOJB30BaHUS B TOBCEIHEBHOW KHU3HU;
PUBOJUTH MIPUMEPHI BKIIaJIa POCCUMCKUX U 3apPYOCKHBIX YUEHBIX-(DHU3UKOB
B pa3BHUTHE HAYKH, B 00BICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUPA, B pa3BUTHE TEXHUKU
M TEXHOJIOTHIA; MCIOJIb30BaTh TEOPETUYECKHE 3HAaHMUS TO (PU3MKE B TOBCEIHEBHOU
KU3HU

st obecriedeHus: 0e30MacHOCTU TMPU OOpalleHUH ¢ MNpuOOpaMu U TEXHHUYECKUMU
YCTPONCTBaMHM, JJII COXpPAHEHHUS 3I0POBbS M COONIONCHHS HOPM DKOJIOTHYECKOTO
MOBEJICHNUSI B OKPYXalolllel cpene; padoTarh B TPYIIIE C BBIIOJHEHUEM PA3ITUYHBIX
COLMAJIBHBIX POJIEH, INIAHUPOBATH

paboTy Tpymmbl, paMOHAIBLHO pACIpEeAeNsaTh OO0S3aHHOCTH U IUTAHUPOBATH
JNEATENBHOCTDh B HECTAHJIAPTHBIX CUTYyalUAX, OLICHUBATh BKJIAJ KAXKIO0TO U3 YYACTHUKOB
TPYNIIBI B pEIICHUE paccMaTpUBaeMOU MPOOIEMBI.
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10 KVIACC
HaumenoBanue
No KomnuecTBo OcHOBHBIE BUABI IEITEILHOCTH
pas3aenoB U TeEM [IporpammHoe coaepxaHue
/11 JacoB oOy4Jaromuxcs

yqe6H0r0 npeamMeTa

Pasznen 1. ®u3nka u MeTOAbI HAYYHOI'0 O3HAHUS

1.1

dusuka 151 MCTOAbI
HAaYy4YHOTI'O ITO3HAHUA

2

dusrka — HaykKa O TMPUPOJE.
Hayunble MeTOnbl TO3HAHUS
OKPY’KaIOLIEro MUpa.

Ponb sxciepuMeHTa U TEOpUU B
IIpoLEeCcce MO3HAHUS PUPOJIBI.
DKCIIEpUMEHT B duzuke.
MonenupoBanue buznuecKux
ABJICHUM H TIpoueccoB. HayuHbie
runore3pl. OU3NUECKHe 3aKOHBl U

TeopuH. ['paHULBl NPUMEHUMOCTH
bu3ndyeckux  3akoHOB. IlpuHIHMM
COOTBETCTBHSL. Pone u wmecto
buzuku B (opmupoBanuu
COBPEMEHHOM HAy4YHOM KapTHUHBI
MHpA, B IIPAaKTUYECKON

JIESITSIIBHOCTH TIOAEH

W3yyenne Hay4HBIX (IMIUPUYCCKUX
U TEOPETUYECKHX) METOAOB MO3HAHUS
OKpYKaroIIero Mupa.

OOcyxacHUE TpaHul] IPUMEHUMOCTH
bu3nyuecknx 3aK0OHOB 1 Teopuii. PaboTa
B IPYIIIE MO MOJATOTOBKE KOPOTKUX
COOOIIEHU O POJIK U MecTe (PU3UKHU B
HayKe U B IPAKTUYECKOMN NEeITETbHOCTH
monen. JleMoHCTpalus aHaJIOTOBBIX H
1M (PPOBBIX U3MEPHUTEIBHBIX TPUOOPOB,
KOMITBIOTEPHBIX NTaTYHUKOB. OCcBOEHUE
OCHOBHBIX NPHUEMOB PabOTHI C

1 poBoii mabopaTopueit o Gpusnke

! Mpu paspaboTke paGoueil MporpaMMbl B TEMATHYECKOM IIAHMPOBAHHU OIKHBI OBITH YYTEHbI BO3MOKHOCTH HCHONB30BAHMS DJIEKTPOHHBIX (IH(PPOBBIX)

06paSOBaTeJ’ILHLIX PECYpPCOB, ABJIAOIINXCA y‘le6HO-M€TO,[[I/I'-ICCKI/IMI/I MatepuajiaMu, COACPIKAHUC KOTOPBIX COOTBECTCTBYCT 3aKOHOAATCIILCTBY 00 06p330BaHI/II/I.
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Hroro no pazneny

Pasznen 2. Mexanuka
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2.1

Kunemartuka

MexaHnueckoe JBYDKEHHUE.
OTHOCHUTENBHOCTh MEXAHUYECKOTO
nBmwxkenus. CucreMa oTcuera.
Tpaekropus.

[Tepemenienne, CKOPOCTh (CpeTHSIS
CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHUE MAaTEPUaAIbHONU TOUKH,
UX TIPOCKIIMU HA OCH CUCTEMBI
KoopauHat. CiloxeHue
MEPEMEIIECHUMN U CIIOKEHUE
CKOPOCTEH.

PaBHOMEPHOE M pAaBHOYCKOPEHHOE
NPSMOJIMHENHOE JBUKEHHE.
I'paduxum 3aBEUCUMOCTH KOOPIUHAT,
CKOPOCTH, YCKOPEHHUS, TyTU U
MEPEMEIICHUS MAaTEPUATBHON
TOYKHU OT BPEMEHH.

CBoOonHoe mazeHue. YCKOpeHUe
CBOOOTHOTO TA/ICHHSI.
KpuBonuHeHOEe BUKEHUE.
JIBr>keHrE MaTepUAIbHON TOUKH
10 OKPY>KHOCTH C IMMOCTOSTHHOM 10
MOJIYJIF0 CKOPOCTBIO. YTJIOBast
CKOpOCTb, JINHEWHAS! CKOPOCTb.
[lepuon u yactora obGparieHusl.
LleHTpOCTPEMHUTEIILHOE YCKOPEHUE.

[IpoBeneHnE SKCIIEPUMEHTA: U3YyUCHUE
HEPaBHOMEPHOI'O ABUKEHUSA C LETBIO
ONpPEAETIEHNUS] MTHOBEHHON CKOPOCTH;
MCCIIEIOBAHUE COOTHOILLICHUSI MEXIY
MyTAMU, IPONUJCHHBIMU TEJIOM 3a
MOCJIE/IOBATEILHBIE PABHBIC
MPOMEKYTKH BPEMEHU TIPU
PaBHOYCKOPEHHOM JIBUKEHUU C
HA4YaJIbHOW CKOPOCTBIO, PABHOW HYIIIO;
M3y4YE€HUE JIBUXKEHUS IIapuKa B BA3KOU
AKUJIKOCTH; U3YUEHUE IBUKCHUS Tela,
OpOIIEHHOT'O TOPU30HTAIBHO.
OObsicHEeHNE OCHOBHBIX MTPUHITUTIOB
JIEUCTBUS TEXHUYECKUX YCTPOUCTB,
TaKUX KaK: COUIOMETD, LIEMHbIE U
PEMEHHbIE MEPEIaun IBHKECHUS; U
YCJIOBUH X 6€3011aCHOTO
HCII0JIb30BaHUs B IOBCEAHEBHOM
KA3HU.

Pemienue pacueTHsIX 3a7a4 ¢ IBHO
3aTAaHHOM (PU3MYECKON MOJCIIBIO C
WCIIOJIb30BAaHUEM OCHOBHBIX (POPMYIT
KUHEMATHKH.

[TocTpoenue n ananus rpad)uKoB
3aBUCUMOCTEN KHHEMATHYECKUX
BEJIMYMH OT BPEMEHU IS
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TexHuueckue ycTporncTBa

pPaBHOMEPHOI'O
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U TPaKTUYECKOE MNPUMEHEHUE:
CIUJOMETp, JIBJKEHHUE CHapSIOB,
LENHbIE U PpEMEHHBIE Mepeadun

¥ PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JIBHYKEHUS.

PacroznaBanue pu3HUECKHUX SBJICHUN B
y4eOHBIX OTIBITAX M OKPYXKaIoeh
YKU3HH: paBHOMEPHOE

Y PaBHOYCKOPEHHOE MPSMOIHHEHHOE
JBU)KEHUE, CBOOOIHOE TaJIeHUE TeTl,
JBIKEHUE TI0 OKPY KHOCTH.

Onucanue MEXaHHYECKOTO JIBFOKCHHS C
UCIIOJIb30BaHUEM (DU3MYCCKUX BEIMYUH:
KOOpJIMHATa, MyTh, IEPEMEIICHHE,
CKOpOCTh, ycKopeHue. Pabora B
TpyIIax Mpy TUIAHWHPOBAHHUH,
NIPOBEACHUH U UHTEPIIPETAUN
PE3yJIBTAaTOB OMBITOB M aHATTN3E
JIOTIOJTHUTEIIBHBIX NCTOYHUKOB
nH(OpMaIHH 0 TeMe
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2.2

JlnHamuka

[IprHIUIT OTHOCUTEIBHOCTH
lNanunes. Ilepsbiii 3akoH HproTOHA.
NHepunanbHble CUCTEMBI OTCUETA.
Macca rena. Cuna. [Ipuanun
CyIepno3uluu CUil. Bropou 3akoH

HproToHa miist MaTepuaibHONW TOUKH.

Tperuit 3akoH HeroToOHa 11
MaTepHualbHbIX TOUYECK. 3aKOH
BCeMUpHOro TsaroteHusi. Cuna
TskecTd. [lepBast kocMHudeckas
CKOPOCTb.

CpaBHEHHE Macc B3aMMOIEUCTBYIOIINX
TEJI.

N3yyenune 3aBUCUMOCTHU CUJIbI
YIOPYTOCTH OT iepopMaluu; CpaBHEHUE
CWJI TPEHUS TIOKOSI, KAUCHHS U
CKOJIb>KEHHS.

OOBsiCHEHNE HEBECOMOCTH.
IIpoBeneHue dKCIIepUMEHTA:
UCCIIEJOBAaHUE 3aBUCUMOCTH CUJI
YIPYTOCTH, BOSHUKAIOIIUX B
npyXMHE U PE3UHOBOM o0pasiie,
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Cwuia ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenue. Buabl Tpenus (moxos,
CKOJIbKeHUsI, kKaueHus). Cuma
Tpenus. Cyxoe tpenue. Cuiia
TPEHMSI CKOJIbKEHUS U CUjia
Tpenus nokos. Koapduuuent
Tperusi. Cusa COnpoTUBICHUS
NpU JBW)KCHUU Tella B )KUIKOCTH
WM Ta3e.

[loctynarenbHoe U BpaliaTeabHOE
JBY)KEHHE a0COIIOTHO TBEPOTO
TeJa.

MOMEHT CUJIBI OTHOCHUTEIBEHO OCH
BpamieHus. [liedo cumel. YcnoBus
paBHOBECHS TBEPAOTO Tea.
TexHu4yeckue yCTpoucTBa
MPAKTUYECKOE MPUMEHEHHUE:
MOAIIMITHUKH, IBUKCHUE
HMCKYCCTBEHHBIX CITyTHUKOB

oT ux Jedopmanuu;  U3yyeHUE
NBUKEHUsT Opycka 10 HaKJIOHHOMU
IUIOCKOCTH; HUCCIIENOBAaHUE YCIOBUHI

paBHOBECHSI TBEPAOIO Teja, UMEIOIIETO
OCbh BpaIl[EHUSI.

OO0ObBscHEHHE 0COOEHHOCTEN
PaBHOMEPHOTO ¥  PaBHOYCKOPEHHOTO
PSIMOJIMHEHHOTO JIBHOKEHUS,

CBOOOIHOTO TaJCHUS TEJI, IBM)KEHUS 10

OKPY’>KHOCTH Ha OCHOBE 3aKOHOB
HproTona, 3aKOHa BCEMUPHOTO
TaroreHusd. OObSICHEHHE  OCHOBHBIX

MPUHLUIIOB JIEUCTBUS MOIAUIMIIHUKOB M
UX MPAKTUYECKOTO TPUMEHEHHS.
OObsicHEHNE IBIKEHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Pelrenne pacueTHbIX 337124 C SIBHO
3aTAaHHOM (PU3MYECKON MOJCIIBIO C
HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopMynT TMHAMUKH.

PacmoznaBanme GpuznuecKkux sBICHUN

B YYEOHBIX ONBITAX U OKPYKAIOIIEH
JKA3HU: UHEPLHS, B3aUMOJICCTBUE TEI.
AHanu3 (U3NYECKUX MPOUECCOB U
SABJIEHUN C UCIIOJIb30BAaHUEM 3aKOHOB U
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MPUHIMIIOB: 3aKOH BCEMUPHOTO
tarorenus, |, Il u 1l 3akonsr HeroTona,
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IMPUHOMAII CYTICPIIOSUIHUHA CHJII, IIPUHIUIT
PaBHOIIPABHOCTHU MHCPLHUAIIBHBIX CUCTEM
OTCUucTa
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2.3

3aKOHBI COXpAaHEHHS B
MEXaHUKe

NMnynec MaTepuanbHOU TOYKU
(Tenma), cuCTeMbl MaTepUATIBHBIX

ToueK. IMIyJIbC CHIIBI M U3MEHEHUE
MMITYJIbCa T€Ja. 3aKOH COXPaHECHUS
uMITyJibca. PeakTuBHOE IBMXKEHHE.

Pabora cwibl. MOIIHOCTE CHJIBL.
Kunernueckas sueprus

MaTepuaibHOM Touku. Teopema 00

M3MEHEHUH KHHETUYECKOM
SHEPTHUH.

[TorennuanbHas SHEPrHUsl.
[ToTreHnuanbHast SHEPTUsi ynpyro
neopMUpPOBAHHOMN MPYKUHBI.
[TorennuanbHas SHEprus Teaa
BOJIM3H MOBEPXHOCTH 3EMJIH.
IloTreHrnnaneHBIE U
HEMOTEeHIMaNIbHBIE CUJIbI. CBS3b
pabOTHI HEMOTCHITMAIBHBIX CHII C
M3MECHEHUEM MEXaHUYECKOU
SHEPIUU CUCTEMBI TEJl. 3aKOH
COXPAHEHHUS] MEXaHUYECKOU
SHEPTUM.

Ynpyrue u HeEynpyrue
CTOJIKHOBEHHS.

[IpoBeneHue SKCIEpUMEHTA: U3yUCHUE
a0COJIFOTHO HEYIIPYTOro yjaapa ¢
MOMOIIIBIO JIBYX OJIUHAKOBBIX HUTSHBIX
MAasITHUKOB; MCCIICIOBAHUE CBS3U
paboOTHI CUJIBI C UBMEHEHUEM
MEXaHWYEeCKOM SHEPruu Tejaa Ha
puUMepe PacTsIKEHUS Pe3UHOBOTO
KTyTa.

Onenka aOCONIOTHBIX M1 OTHOCUTEIIBHBIX
MOTPEITHOCTEN U3MEPEHUN (DU3NUESCKUX
BEJIMYHH.

Pelienue pacueTHbIX 3a71a4 C SBHO
3aIaHHOM (PU3HYECKON MOJCIBIO C
HCIIOJIb30BaHNEM OCHOBHBIX 3aKOHOB U
bopMyJT TMHAMHUKHU U 3aKOHOB
COXpaHEHUSI.

Penrenne kaueCTBEHHBIX 3a/1a4 C
OTIOpOY Ha U3YUYCHHBIE B pasjese
«MexaHuKay 3aKOHbI, 3aKOHOMEPHOCTH
U GU3UYECKHE SBICHUS.

Onucanne MEXaHM4YeCKOTr0 ABMKCHHUS C
HCITOJIb30BaHUEM (PU3NUYSCKUX BEITUIHUH:
HMMIYJIbC Te€ja, KHHETUYECKasi SHEePT s,
MOTEHIIMAIbHAS SHEPIHs,
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TexHuyeckue yCTpoucTBa U
IIPAKTUYECKOE IIPUMEHEHHUE:
BOJIOMET, KOIIEp, IIPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET

MCXaHHNYECCKasd pa60Ta, MECXaHHNYCCKas
MOIIIHOCTb.

AHanu3 pu3nyecKux NpoueccoB u
SIBJICHUH C MCIIOJIb30BAaHUEM 3aKOHA
COXpPaHEHUSI MEXaHUYECKOW SHEPTHH,
3aKOHA COXPAaHEHMS UMITYJIbCA.
OOBsiCHEHHE OCHOBHBIX ITPUHIIUIIOB
JICUCTBUS U TIPAKTUUYECKOTO
MIPUMEHEHHS] TEXHUYECKUX YCTPOMCTB,
TaKMX Kak: BOJOMET, KOTIE,
MPY>KUHHBIA TUCTOJIET.

OOBsiCHEHHE IBUKEHUS PAKET C OTMIOPOM

Ha U3YUCHHBIC (1)H3H‘{CCKI/IG BCINYNHBI H
3aKOHBI MCXaHHKH.

Hcnonb3oBaHue Mpu NOATOTOBKE
COOOIIEHUH O TPUMEHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
WH()OPMAIIMOHHBIX TEXHOJIOTUN IS
MOMCKa, CTPYKTYPUPOBaHUS,
HMHTEPIIPETAIMUA U TIPEACTABIICHUS
nHpOpMaALIUK, KPUTHYECKHUI aHAIU3
nosryqaemMoi nHpopmaru
[IpoBeneHrne KOCBEHHBIX U3MEPEHUH,
HCCJICIOBAHUM 3aBUCUMOCTEN
(hU3UYECKUX BEJIMYUH, MPOBEPKA
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MNPCIIOKCHHBIX TUIIOTE3

Hrtoro no pazneny

18
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Paszpnen 3. MouiekyisipHasi pU3NKA M1 TEPMOAMHAMMKA
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3.1

OCHOBBI
MOJIEKYJIAPHOKUHETUYECKON
TEOpUU

OCHOBHBI€ TIOJIOKCHHUS
MOJIEKYJIAPHO-KUHETUYECKOU
TEOPUH U UX OINBITHOE
000CHOBaHHE.

BpoyHOBCKOE JIBUKEHHUE.
Huddysus. Xapakrep ABUKEHUS
1 B3aMMOJICHCTBHUS YaCTHI]
BelllecTBa. Mojien CTpOEHUS
ra3oB, )KHUJKOCTEH U TBEPJIbIX TEJ
1 00OBsICHEHHE CBOMCTB BEIIECCTBA
Ha OCHOBE 3THX Mojelier. Macca
U pazmepbl Mosiekyl. KonndectBo

BemecTBa. [locTossHHAsT ABorajpo.

TennoBoe paBHOBECHE.
Temnepatypa u ee U3BMEpEHHUE.
[ITxana Temmnepatyp Llenbcus.
Mopenb neaasHOIo rasa.
OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETUYECKON
TEOPUU UJICATBHOTO rasa.
AOcComoTHas TeMIiepaTypa Kak
Mepa CpeIHEN KHHETUYECKOU
DHEPIrUU TEIUIOBOTO JBUKEHUS
yactul rasza. [llkana temneparyp
KenpBuna. ['a30BbIe 3aKOHBL.

IIpoBenenue dKCIepUMEHTA:
ONpPEAEIECHUE MACChl BO3yXa B
KJIACCHOM KOMHATe Ha OCHOBE
u3MepeHuit 00bemMa KOMHATBHI,
JIaBJICHUA U TEMIIEPATYPHI BO3AyXa B
HEM; UCCIIEIOBAHUE 3aBUCUMOCTH
MEXy MapameTpaMH COCTOSTHUS
pa3peKEHHOro rasa.

OrieHka a0COJIOTHBIX U
OTHOCHUTEJbHBIX MOTPEITHOCTEH
U3MepeHu (HU3NYECKUX BEITHMYMH.
OObsicHEeHHE OCHOBHBIX ITPUHITUTIOB
JeWCTBUI TepMOMeETpa U bapoMeTpa
U yCIIOBUHM X 0€3011aCHOTO
HCII0JIb30BaHUS B IOBCEAHEBHOM
KU3HH.

Pacno3naBanue pu3nyeckux sBICHUN
B y4e€OHBIX OMBITAX M OKPYXKaIOMIeHh
*u3HU: TudPy3usi, OpOyHOBCKOE
JBUKECHHUE.

Ornucanue TeIIOBBIX SABICHUN C
UCIIOJIb30BaHNEM (U3HUECKUX
BEJIMYMH: JIaBJIICHUE Ta3a,
TEeMIIepaTypa, CpeAHssI KHHETUYEeCKast
SHEPTUS Xa0TUYECKOTO JABUKEHUS
MOJIEKYJ, CPEIHEKBAIpATUYHAS
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YpaBuenue MenaeneeBa—
Knaneiipona.

3akoH lansToHa. M30mponecchl

CKOPOCTb

46



denepanbHas padouas nporpamma | dusuka. 10—11 kmacce (6a30BbINH YPOBEHbD)

B UJICAJIBHOM Ta3e C MOCTOSHHBIM
KOJIMYECTBOM BEILIECTBA.
I'padpuueckoe npeacrasienue
U30IIPOLECCOB: U30TEPMa, U30X0Pa,
n3o0apa.

TexHuueckue yCTpOWCTBA U
NPaKTUYECKOE IPUMEHEHHE:
TEPMOMETP, OApOMETP

MOJIEKYII.

AHanu3 puzndyeckux NpoueccoB u
sIBJICHU ¢ ucnoab3oBanuem MKT,
ra3oBbIX 3aKOHOB, CBS3U CpEOHEN
KMHETUYECKON SHEPIUH TEIIIOBOTO
JIBIDKCHHSI MOJICKYJT C aOCOJIFOTHOM
TeMIEpaTypoi.

PelreHne pacueTHbIX 337124 C IBHO
3aIaHHOM (PU3UYECKON MOJCIBIO C
MCIIOJIb30BAHUEM OCHOBHBIX
nonoxxerunit MKT, 3akoHOB 1 hopmyn
MOJIEKYJISIpHOU (PU3UKH.

PaGora B rpymnmax npu rnjiaHuPOBAHUH,
IIPOBEJICHUY U UHTEPIIPETALIUU
pE3yJIbTATOB OINBITOB U AHAJIN3E
JIOITOJTHUTEIIBHBIX HICTOYHUKOB
nH(OpMaIHH 0 TeMe
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3.2

OCHOBBI
TEPMOAMHAMUKHU

10

TepMonuHamuyeckas cucTeMa.
BryTpeHnHss sHeprus
TEPMOJIUHAMUYECKON CUCTEMBI U
CHOCOOBI €€ U3MEHEHUSI.
KonuuectBo TemnoTsl u padoTa.
BryTpeHHsIs sHEeprus 0JHOATOMHOTO
UJIeAJIBHOTO ra3a. Buzael
TEIUIONIEPEIauM: TEIIIONPOBOIHOCTb,
KOHBEKIUs, U3JIyYEHHUE. Y IebHas
TEILUIOEMKOCTb BELIECTBA.

IIpoBeneHue DKCIIEPUMEHTA: U3MEPEHUE
YAEIBHON TEINIOEMKOCTH BELECTBA.
Onenka abCOJIIOTHBIX U OTHOCUTENIbHBIX
NOTPEIIHOCTEN U3MEpEeHUN (PU3NUECKUX
BEJINYMH.

N3yuyenue moneneit mapoBoil TypOUHBI,
JIBUTATElIsl  BHYTPEHHEIO  CrOpaHusl,
PEaKTUBHOTO JIBUTaTE.

OObsicHEeHUE MPUHIIUIIOB JEHCTBUSA U
yCII0BHI 0€30I1aCHOI0 MCIIOIb30BaHUS
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KonnuecTBo TemnoTsl npu
teronepeaayde. [lonstue o0
aauabaTHOM TIpoliecce.
[IepBeIi1 3aK0H
TEPMOJIMHAMUKH.
[IprMmeHenue nepBoro 3akoHa

TCPMOJANHAMUKH K U30IIPOLCCCaAM.

I'paduueckas unTepnperarus
paboThI raza.

Bropoit 3akoH TepMOAMHAMUKHU.
Heo6patumocTs mporieccoB B
MPUPOJIE.

TermnoBbeie MamuHbl. [IpUHIATBI
JIEMCTBHUS TEIUIOBBIX MAIIIMH.
[IpeobpazoBanust 3 HEPTUHA B
TEIUIOBBIX MaIlIMHAX.

Koaddunuent monesHoro aeicTBus

TEIUIOBOW MAIlWHBI.

[Mukn Kapuo u ero ko3¢ duiiueHt
MOJIE3HOTO JECUCTBUS.
DKOJOTUYECKHE TPOOITIEMBI
TEMJIOPHEPreTUKU. TeXHuYecKue
YCTPOMCTBA M MPAKTUYECKOE
MPUMEHEHHE:

B MTOBCEHEBHOM )KM3HU JIBUTATEIIS
BHYTPEHHETO CTOPaHMsI, OBITOBOTO
XOJIOIUILHUKA, KOHIUITHOHEPA.
Onucanue CBOMCTB TEI U TETUIOBBIX
SIBICHUH C UCIIOJIb30BAaHUEM
(bU3MYECKUX BEJIMYUH: JaBJICHHE rasa,
TeMITepaTypa, KOJIMYECTBO TEIUIOTHI,
BHYTPCHHSIS SHEprus, paboTa rasa.
Permenue pacyeTHbIX 3a/1a4 C IBHO
3aIaHHOM (PU3UYECKON MOJCIBIO C
UCIOJIb30BAaHMEM OCHOBHBIX 3aKOHOB
1 HopMyIT MOJIEKYJIIpHON DU3UKU U
TEPMOIUHAMUKH.

Pemenue kauecTBEHHBIX 3aa4 C
OTIOPO¥ HA M3YYCHHBIE B pasiele
«MonekynspHas pu3nKa U
TEPMOJIMHAMUKAY 3aKOHBI,
3aKOHOMEPHOCTH U (pr3udeckue
SIBIICHUSL.

PaGora B rpynmax mpu aHanmse
JOTIOTHUTENIBHBIX ~ HWCTOYHHKOB
uH(popMalKK Mo TeMe
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JIBUTATEJIb BHYTPEHHETO CrOPAHUS,
OBITOBOM XOJIOIUIIBHUK,
KOHJIUIIMOHEP
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3.3

ArperaTHble COCTOSIHUSA
BeniecrtBa. Ma3zoBbie
MepeXOabl

[TapooOpa3zoBaHue U KOHICHCAIUS.
Ucnapenue u kunenue. AGCoIOTHAs
Y OTHOCHUTEJIbHAS BIAKHOCTD
BO3ayxa. HaceleHHsii nap.

VY enbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh
TeMIEPaTypbl KUIIEHUS OT TaBJICHUS.
Teepnoe Teno. Kpucramnuueckne u
amopdHbIe Tena. AHU30TPOIHUS
CBOMCTB KpUCTAJUIOB. JKuakue
kpuctaibl. COBpeMEHHbIE
Marepuansl. [naBnenue u
KpUCTaJUIM3alus. Y qenbHas TerioTa
wiasnenus. Cyoaumarusi.
YpaBHEHHE TeEIUIOBOIO OaaHca.
TexHuyeckne yCTpoOWCTBa 51
NPaKTUYECKOE TPUMEHEHHE:
TUTPOMETP U IICUXPOMETP,
KQJIOPUMETP, TEXHOJIOTUH
IIOJTyYE€HUSI COBPEMEHHBIX
MaTepuaioB, B TOM YHCIIE
HaHOMATEPHUAJOB, U
HaHOTEXHOJIOT MU

[IpoBeneHnE SKCIIEPUMEHTA: UBMEPEHUE
OTHOCUTEJIBHOM BJIAKHOCTHU BO3/1yXa.
OreHka aOCOJIFOTHBIX U OTHOCUTEIBHBIX
NOTPEIIHOCTEN U3MEpEeHUN (PU3NUECKUX
BEJINYMH.

N3ydyeHue CBOWMCTB HACBIIMIEHHBIX
napoB,  Croco0OB  H3MEpPEHHUS
BJIQKHOCTH.

HalGnronenue kuneHus: mpu
MMOHW)KEHHOM JIaBJICHUM, HATPEBAHUS U
IJIaBJIEHUS KPUCTAJUIMYECKOTO
BenecTBa. OObsICHEHUE PUHIIUIIOB
JEeUCTBUS U yCIIOBHM 6€3011acHOTO
WCIIOJIb30BAHUS B IOBCEAHEBHOM KU3HU
TUTPOMETpPA, ICUXPOMETPA,
KajnopuMmeTpa. I3yueHue TeXHoI0run
MOJIYYEHUSI COBPEMEHHBIX MAaTEPHUAJIOB,
B TOM YHCJIE HAHOMATEPUAJIOB.
Pemienue pacueTtHbIX 3a1ad C SIBHO
3aTaHHON (PU3UYECKOU MOJCIIBIO C
VCIIOJIb30BAHUEM YpaBHEHUSA
TEIJIOBOro OanaHca.

Peuienne kauecTBEHHBIX 3a7a4 C
ONOpPOM HA U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKHE
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ABJICHHA 110 TEMC.
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Pacno3naBanmne Qpu3n4ecKuX SBJICHUI B
y4eOHBIX OMBITAX U OKPYIKAIOIIeH
XKU3HU: AepopMalys TBEPAbIX Te,
HarpeBaHUe W OXJIXKJCHUE TeT,
U3MEHEHUE arperaTHbIX COCTOSTHUN
BEIIeCTBA U OOBSICHEHHE X Ha OCHOBE
3aKOHOB M (POPMYIT MOJICKYJISIPHOU
(bu3MKH.

Hcnonp3oBanue HHPOPMAIIMOHHBIX
TEXHOJIOTHA TSI TIOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALUUA U
npescTaBieHus nHopMaIuu npu
MOJITOTOBKE COOOIICHHUI O MPUMEHEHUU
3aKOHOB MOJICKYJISIPHOW (PU3UKH H
TEPMOJIMHAMUKH B TEXHUKE H
TEXHOJIOTHUSX

Hroro no pazneny

24

Paznen 4. JiaekTpoauHaMHuKA
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4.1

DIIEKTPOCTATHKA

10

Onexrpusanus Tei. JIEKTPUICCKUN
3apsa. [IBa BUa dIIEKTPUYECKUX
3apsnoB. [IpoBOHUKY, AUDIIEKTPUKH
Y TIOJIYIIPOBOAHUKH.

3aKOH COXPaHEHHUs DJIEKTPUIECKOT O

3apsija.
B3aumopelictBue 3apsioB. 3akoH

Kynona. ToueuHsli 3JIEKTPUUECKUAN
3apAl. DIEKTPUYECKOE MOJIE.

[IpoBeneHue d3KCEpUMEHTA: U3MEPEHUE
AIEKTPOEMKOCTH KOHJIeHcaTopa. OneHka
a0COJIIOTHBIX M OTHOCUTEIBHBIX
NOTPEIIHOCTEN U3MEpEeHUN (PU3NUECKUX
BEJIMYHH.

N3yyeHne NOpUHIMUIIOB JEUCTBUSA
AJIEKTPOCKOIIA, JJIEKTPOMETPA,
KOHJIEHCATOPAa.

N3yyeHne npuHUMUIIOB AEUCTBUS
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HanpskeHHOCTB 371€KTPUYECKOr0o
noss. [IpuHIun cynepnosunuu
AJIEKTPUYECKUX ToJIen. JInnuu
HaIPSHKEHHOCTH JJIEKTPUUECKOIO
TIOJIA.

PaboTa cun anekTpocTaTHuecKoro

OJIA. IloTenmuanin. Pa3znocthb
noTteHuuanoB. IlpoBogHuku U
JTADIICKTPUKHU B

QJICKTPOCTATUYICCKOM IIO0JIC.

JII/IC—)JIeKTpI/IIIeCKaH IMPOHUITACMOCTb.

OnektpoeMkocTh. KoHneHcarop.
DIEKTPOEMKOCTb IIJIOCKOTO
KOHJIEHCAaTOpa. DHeprus
3apsHKEHHOTO KOHJIEHCATOopa.
TexHu4yeckue yCTpoucTBa
NPaKTUYECKOE TPUMEHEHHE:
AIIEKTPOCKOIL, AIEKTPOMETD,
AIEKTPOCTATUYECKAS 3aILNTA,
3a3eMJICHUE IIEKTPOTIPUOOPOB,
KOHJIEHCATOP, KOIMMMPOBAJIbHBIN
armapar, CTpyWHbINM IPUHTED

U yCJIOBUHM 0€301acHOr0 NPUMEHEHHSI B
MPAKTUYECKOMN KU3HH,

KOIIMPOBAJIBLHOIO arapara, CTpynHOro
MIPUHTEPA.

PaccMoTpenne pusnyeckux o CHOBaHUM
AIEKTPOCTATUYECKON 3allUTHI U
3a3eMJICHUS AJIEKTPOpUOOPOB.
PelreHne pacueTHbIX 337124 C SIBHO
3aIaHHOM (PU3UYECKON MOJCIBIO C
MCIIO0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyi anekTpocTaTuku. Perenue
KAueCTBEHHBIX 33J1a4 C OMOpOil Ha
M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU

1 (pU3NYECKUE SABJICHUS
ANEKTPOCTATUKH.

Pacno3naBanmue pu3NYECKHUX SBICHUN B
y4eOHBIX OTIBITAX M OKpPYXKaloueh
JKA3HU: DJICKTPU3ALINS TeE,
B3aMMO/JICHCTBHE 3aPsII0B U OOBSICHEHHE
UX Ha OCHOBE 3aKOHOB U (HhOpPMYT
AIEKTPOCTATUKH.

Onucannie N3y4eHHbIX CBOMCTB
BEILIECTBA U JIEKTPUUECKUX SIBJICHUN C
UCII0Ib30BaHUEM (PU3UYECKUX
BEJIMYMH: 3JIEKTPUUECKUH 3apsi,
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HaNpsKCHHOCTD 3JICKTPHUYCCKOI'O I10JIA,
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MOTEHIUAII, PA3HOCTh MOTCHIIUAJIOB,
AIIEKTPOEMKOCTb.

AHanu3 puU3nYecKux NpoueccoB u
SBJICHUH C UCIIOJIb30BAHUEM
(U3NYECKUX 3aKOHOB: 3aKOHA
COXPAHEHMS JJIEKTPUUYECKOIO 3apsaa,
3akoHa Kynona.

PaGora B rpymnmnax npu aHanusze
JOTIOJTHUTENIbHBIX HICTOYHUKOB
uH(pOpMAIMK U TIOJrOTOBKE COOOIIEHUN
O MPOSIBIICHUH 3aKOHOB JIEKTPOCTATUKU
B OKPY’KAIOIIEH KU3HHU U IPUMEHEHNUN
UX B TEXHUKE
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4.2

IlocTOosSHHEBIN

BJIEKTPUYECKUH TOK.

Toku B pa3In4HbIX
cpenax

12

DIIEKTPUUYECKUN TOK. Y CIIOBHS
CYILIECTBOBAHMUSI DJIEKTPUIECKOTO
toka. Uctounuku Toka. Cuiia Toka.

IIoCTOSIHHEBIN TOK.
Hanpsixenue.

3akon OMa [ yyacTKa LenH.
DIIEKTPUUECKOE COMPOTUBIICHUE.

VY 1ebHOE COMPOTUBIICHUE
Bemiectna. I[locienoBarensHoE,
napajjieabHOe, CMEIIaHHOE
coeIMHEHNE MPOBOAHUKOB. PaboTa
3JIEKTPUYECKOT0 TOKA. 3aKOH
[xoyna—Jlenua. MomHoCTh
3JIEKTPUYECKOTO TOKA.

[IpoBeneHnE FKCIIEPUMEHTA: U3YyUCHUE
CMEIIAHHOI'O COEIMHEHUS PE3UCTOPOB;
m3Mepenne JJ[C UCTOUHMKA TOKA U €TO
BHYTPEHHETO COMPOTUBIICHUS,
HaAO0JII0/ICHHE JIEKTPOJIN3A.

OreHka aOCOJIFOTHBIX U OTHOCUTEIBHBIX
MOTPEITHOCTEN 3MEpPEHUN DU3NUECKUX
BEJINYMH.

OOBsiCHEHHE TIPUHITUTIOB JEHCTBUS U
yCIIOBU 6€30MacHOT0 MPUMEHEHUS
aMIlepMeTpa, BOJIBTMETPA, PEOcTaTa,
HMCTOYHUKOB TOKa,
AIEKTPOHATPEBATENBHBIX U
AIIEKTPOOCBETUTENBHBIX TPUOOPOB,

59



denepanbHas padoyas nporpamma | dusuka. 10—11 kmacce (6a30BbINH YPOBEHbD)

DIIEKTPOABWKYIIAS CUIIA U
BHYTPEHHEE CONPOTUBIICHUE
MCTOYHHKA TOKA. 3akoH OMa 1114
MOJIHOM (3aMKHYTO )
anekTpuueckoit nenu. Koporkoe
3aMBbIKaHUE.

DNeKTpOHHAsI TPOBOJIUMOCTh
TBEPJbIX METAIOB. 3aBUCUMOCTh
COTNPOTHUBJICHUSI METAJIJIOB OT
TEMITePATYPHI.
CBepXmpoBOIUMOCTb.
DIIEKTPUUYECKUM TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX MYYKOB.
[TonynpoBoguuku. CoOCTBeHHAsT U
MpUMeCcHas IPOBOAUMOCTD
noynpoBoAHUKOB. CBolicTBa P—N-
nepexoja.

[TomrynpoBOJHUKOBBIE TIPHOOPHI.
DIEKTPUYECKUN TOK B paCTBOpaX U
pacIuiaBax 3J€KTPOIUTOB.
DIEKTPOIUTHYECKAS JUCCOIUALIUS.
DIEKTPOIU3.

DJIEKTPUUYECKHUM TOK B raszax.
CaMOCTOSITeNIbHBIA 1
HECAMOCTOSITEJIbHBINA pa3psi.

TEPMOMETpPA COMPOTUBIICHUS,
BAKYYMHOI'O AM0Ja, TEPMUCTOPOB U

(b oTOpPE3UCTOPOB, MOTYIPOBOTHUKOBBIX
JIUOJIOB, TaJIbBAaHUKHU.

Pelienue pacueTHbIX 337124 C IBHO
3aIaHHOM (PU3UYECKON MOJCIBIO C
MCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyn TeMbl «IlocTostHHBIN
DIEKTPUYECKUMN TOK).

Pacno3naBanue pu3ndeckux sBICHUN
B YUCOHBIX OMBITaX U OKPYKAIOIICH
KU3HU: DJIEKTPUUECKas MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MarHuTHOE JEHUCTBHS TOKA. AHAIU3
ANEKTPUUYECKUX SABICHUN U MPOILIECCOB
B LIETISIX IOCTOSIHHOTO TOKA C
HCIIOIb30BaHUEM 3aKOHOB: 3aKOH OMma,
3aKOHOMEPHOCTH IOCIIEI0BATENBHOIO U
MapaiyIeIbHOrO0 COCAUHECHUS
MPOBOTHUKOB, 3aK0H J[>koyisi-JIeHna.
Onucanne N3y4eHHbIX CBOICTB
BEILIECTB U JJICKTPUUYECKUX SBICHUU C
UCIIOJIb30BaHNEM (U3HUECKUX
BEJIMYMH: 3JIEKTPUUYECKUH 3apsif, CHjia
TOKQ, JIEKTPUUECKOE HANIPSIKEHHUE,
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Mounus. I1nazma.
TexHUYeCcKHne yCTPOMUCTBA

QJICKTPUICCKOC COITPOTUBJIICHUC,
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U IPAKTUYECKOE MPUMEHEHHUE:
aMIIepMETp, BOIBTMETP, PEOCTAT,
UCTOYHUKH TOKA,
AJIEKTpOHArpeBaTesIbHbIE TPUOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI,
TEPMOMETP CONPOTUBIICHHUS,
BaKYyMHBII MO, TEPMUCTOPHI U
dhoTOpE3UCTOPHI,
MOJIYIPOBOHUKOBBIN JAHO/,

pa3HocTh notenuuanon, JJC, padbora
TOKa, MOIIIHOCTh TOKa.

Hcnons3oBanue nH(MpOpMaIMOHHBIX
TEXHOJIOTUM A5 MIOUCKA,
CTPYKTYPUPOBAHUSI, UHTEPIIPETALUA U
npeacTaBiaeHus nHGOpPMAIUU TPU
ITOJITOTOBKE COOOIICHUI O
MIPUMEHEHUH 3aKOHOB IMIOCTOSIHHOTO
TOKa B TEXHUKE U TEXHOJIOTHIX

rajabBaHUKa
Uroro no pazneny 22
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO 68
YACOB I10 I[TPOTPAMME
11 KJIACC
HanmenoBanue
No KomuuecTBo OCHOBHBIE BUJIBI IE€ITEIHHOCTH
pasaesioB U TeM [IporpamMHO€ cojiepkaHue
/11 4acoB 00yJaronuXxcs

y4e0HOTO TIpeIMeTa

Pazpnen 1. DinekTpoguHAMHUKA
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1.1

MarunutHoe 1oze.
DJIEKTpOMAarHuTHas
WHTYKIHSI

11

ITocTossHHBIC MarHUThI.
B3aumongeicTBue MOCTOSHHBIX
MarHuToB. MarauTHoe IoJe.
BexTop MarouTHONM UHAYKLWH.
[Tpunun cynepno3unuu
MarHUTHBIX TToaeH. JInHun
MarHuTHOM uHaykuuu. Kapruna
JIMHUW MAarHUTHOW UHIAYKIUH OIS
IMOCTOSTHHBIX MAarHUTOB. MarHuTHOE
MOJIE TPOBOJHUKA C TOKOM.
Kapruna nmuHui nHAyKIUNA
MariuTHOI'O MOJISL JJIMHHOTO
MPSAMOrO ITPOBOJIHUKA U 3AMKHYTOTO
KOJIBIIEBOT'O ITPOBOJIHUKA, KATYIIKH
¢ TokoM. OnbIT DpcTena.
BzaumonericTBrE TPOBOHUKOB C
TOKOM.

Cuia Amnepa, ee MOIylnb U
HarpaBJICHUE.

Cuna Jlopenia, ee Moayib U
HarnpasieHue. J[Buxkenue
3apsHKEHHOM YaCTHIIBI

[IpoBeneHnE SKCIIEPUMEHTA: U3YyUCHUE
MArHUTHOTO TOJIA KaTYIIKH C TOKOM;
HCCJICIOBAHUE JICUCTBUS OCTOSHHOTO
MAarHuTa Ha paMKy ¢ TOKOM;
HCCJICJIOBAHUEC SIBIICHUS
AJEKTPOMATHUTHOW UHAYKIIMH.

OrneHka aOCOMIOTHBIX M1 OTHOCHUTEIIBHBIX
MOTPEIIHOCTEN U3MEpPEeHUN (PU3NIECKUX
BEJIMYMH.

OOBsicCHeHHE TPUHITUTIOB JEHCTBUS U
yCJIOBUH 0€301acHOro MPUMEHEHUS
MMOCTOSTHHBIX MarHUTOB,
AJIEKTPOMATHUTOB, 3JICKTPOABUTATEIIS,
YCKOPUTEJIEH 3JIEMEHTAPHBIX YaCTHII,
VHAYKIIMOHHOM Tieun. Pemenue
pacUeTHBIX 3aJlad Ha NIPUMEHEHUE
bopMysT TEMBI

«MarsuTHoe mnoJie. JeKTpoOMarHuTHas
WHTYKITUS.

PemieHue kadyeCTBEHHBIX 3ajlay €
ONOPOM HA W3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (DU3UUCCKHEC
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B OJHOPOJHOM MAarHUTHOM IIOJIE.
Pabora cunsl Jlopenna. SABnenue
AJEKTPOMArHUTHOM MHIAYKIIHH.
IToToK BekTOpa MarHUTHOM
VUHIYKIIHH.

DIEKTPOABMKYIIAsl CUJIA UHTYKIIUH.
3aKOH AJIEKTPOMArHuTHON MHIAYKLIHAH
Qdapanes.

Buxpesoe oJe.
DNEKTPOABWKYIIAsl CUJIA UHIAYKIHU

QJICKTPUYICCKOC

B MIPOBOJHUKE, JBHOKYILIEMCS
MOCTYINATeJIbHO B OJHOPOJHOM
MarHUTHOM IIOJIC.

[Ipasuio Jlenua.

NBAyKTUBHOCTS. SIBienune

CaMOMHAYKIIMH. DJIEKTPOABUKYIIAS
CUJIa CAMOUHIYKITUH.

DHepruss MarHUTHOTO TOJS KaTYIIKA
C TOKOM.
DNEeKTPOMAarHUTHOE ToJIe.

TexHuueckue yCTpoWCTBA U

IMPAKTHUYCCKOC IIPUMCHCHHUC !
ITOCTOSHHBIC MAarHuThlI,
QJICKTPOMArHuThI,
QICKTPOABUTATCIIb, YCKOPHUTCIN
SJICMCHTAPHBIX qacCTHull,

ABJICHUS] TeMbI «MarauTHoe moJe.
DneKTpOMarHuTHAsT UHIYKIIHS.
Onpenenenue HarpaBJIeHHUs] BEKTOpa
WHIYKIIMA MarHUTHOTO TOJISt
MIPOBOJIHMKA C TOKOM, CHJIbI AMIiepa U
cuJiibl JIopeHna.

Pacno3naBanue pu3nyeckux sBICHUN B
y4e€OHBIX OTBITAX U OKPYKAIOIICH
KU3HH: B3aUMOJICHCTBHE MarHUTOB,
AIICKTPOMArHUTHAs UHAYKITUS, eHCTBHE
MAarHUTHOTO TTOJIsl Ha MPOBOJIHUK C
TOKOM U JIBHKYLIUKCS 3apsil.

AHanu3 IEKTPOMarHUTHBIX ABIEHUN C
HCIIOJIb30BAHUEM 3aKOHA
AIEKTPOMArHUTHON UHAYKILIHH.
OnurcaHye N3y4eHHbIX CBOMCTB BEILIECTB
U DJIEKTPOMArHUTHBIX SIBJIEHUU C
UCIOJIb30BaHUEM (DU3UYECKUX BEJIMYUH:
MHYKIHSI MATHUTHOTO TOJIs, CUJjia
Awmnepa, cuia JlopeHna,
WHJYKTUBHOCTh KaTYIIKH, SHEPTUs
ANEKTPUYECKOr0 U MAarHUTHOTO TOJIei
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WHAYKIIMOHHAA IICYb
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Hroro no pazneny

11

Pasznen 2. Kojie0anua M BOJHBI
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2.1

Mexannueckue u
3JIEKTPOMATHUTHBIE
KoJIcOaHus

KonebarenbHas cucrema.
CB00OOIHBIE MEXaHUUYECKUE
kosneOanus. ["'apmoHnyeckue
kosnebOanus. [lepuon, yactora,
aMIuuTyAa u ¢asza KojaeOaHuu.
[Ipy>XNHHBIN MAsITHUK.
MareMaTru4eCcKuil MasiTHHK.
YpaBHEHHE TAPMOHUYECKUX
kosneOanuii. [IpeBpaiienne sHepruu
IIPU TAPMOHUYECKUX KOJICOaHUSX.
Koneb6arenbublit kouTYp. CBOOOIHBIE
AJNIEKTPOMArHUTHbIE KOJIeOaHUs B
UeaIbHOM KOJIe0aTeIbHOM KOHTYpE.
AHanorus MexJ1y MEXaHUYECKUMU U
AIIEKTPOMArHUTHBIMU KOJICOAHUSIMHU.
®opmyna Tomcona. 3akoH
COXpaHEHHUS PHEPTHH B UIECATbHOM
KoJIe0aTeIbHOM KOHTYPE.
[IpencraBieHue 0 3aTyXarOIAX
KosneOaHusxX. BeiHyKIeHHBIC
MexaHn4deckue konedanus. Pesonanc.
BbIHYXI€HHBIE AIEKTPOMArHUTHBIE
KosieOaHus.

[lepeMeHHBIN TOK.

Cunycou1anbHbIN TEPEMEHHBINA TOK.

HccenenoBanue napaMeTpoB
K0J1e0aTenbHOM CUCTEMBI — IEpUO/a,
JaCTOTBI, AMILTUTYIBI U (ha3bl
Kose0aHuil (Mpy>KUHHBIA W/ WK
MaTEeMaTHICCKUN MasTHHK).
HaGnroneHue 3aTyxaronux KojaeoaHui.
HccnenoBanue CBOWCTB BBIHYKICHHBIX
KOJIeOaHUH.

Habmonenne pezonanca. llpoBencuaue
IKCIIEPUMEHTA!

UCCJIeIOBaHNE 3aBUCUMOCTH Teproia
MaJibIX KoJIeOaHUM Ipy3a HA HUTH OT
JUTMHBI HUTH ¥ MacChl TPy3a;
UCCJIeIOBaHNE MTEPEMEHHOTO TOKa B
IEMHU U3 MOCJIEI0BATEIHHO
COEJIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA
U pEe3UCTOpAa.

OreHnka aOCONIIOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEN U3MEepEeHNN (HU3NIECKUX
BEJIMYMH.

OOBsicCHEHHE TPUHIIUIIOB JEUCTBUS U
YCIIOBUN 0€30MacHOTO IPUMEHEHUS
AIIEKTPUUYECKOTO 3BOHKA, TEHEPATOpa
MIEPEMEHHOI0 TOKA, JTUHUI
3NIEKTpoIiepeiad.
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Pemenue PAaCUYCTHBIX 3aJia4 C ABHO
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MoIIHOCTh NEPEMEHHOIO TOKA.
AMIUTUTYTHOE U AEHCTBYIOIIEE
3HAQYEHUE CUJIbI TOKA U HAIIPSIKEHUS.
Tpancdopmarop. [IpousBoactso,
nepenaya u norpediieHue
3JIEKTPUYECKOU IHEPTUU.
DKOJIOTUYECKHUE PUCKU TIPU
IIPOU3BOJCTBE JIEKTPOIHEPIUU.
Kynprypa ucnons3zoBanus
AIEKTPOIHEPT UM B TOBCEHEBHOM
KU3HHU.

TexHuyeckue yCTpOWCTBA U
IIPAaKTUYECKOE IPUMEHEHHUE:
JJIEKTPUYECKUHN 3BOHOK, T€HEPATOP
IIEPEMEHHOI0 TOKa, JIMHUHU
aJeKTponepeaad

3aIaHHOM (PU3UYECKON MOJAEIBIO C
UCTIOJIb30BAaHNEM OCHOBHBIX 3aKOHOB U
dbopmyJ1, OTUCHIBAIOIINX
MEXaHHYECKHUE U DJICKTPOMArHUTHBIE
KoJieOaHus.

Onucanue MEXaHMYECKUX W
AJICKTPOMArHUTHBIX KOJICOaHHH ¢
UCTIOJB30BAaHUEM (PU3NICCKUX
BEJIMYWH: TIEPUOJI U 9aCTOTA
KosieOaHuii, aMruTya u dasa
KOJIeOaHUH, 3aps/] ¥ CHJIa TOKa B
TapMOHHYECKUX JICKTPOMArHUTHBIX
KoJIeOaHUSIX.

PelreHne kaueCTBEHHBIX 3a7a4 C
ONIOPOM HA U3YYECHHBIC 3aAKOHBI,
3aKOHOMEPHOCTH, ONHCHIBAIOLIINE
MEXaHUYECKHUE U DIEKTPOMArHUTHBIE
KosieOaHums.

PaGota B rpymnmax npu niaHuPOBAHUH,
MPOBEACHUU U UHTEPIIPETALNU
pPE3yIbTATOB ONBITOB, U aHAIU3E
JIOTIOJIHUTENIbHBIX UCTOYHUKOB
nH(popMaluK Mo Teme
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2.2

Mexannueckue u
3JIEKTPOMATHUTHBIE
BOJIHBI

MexaHnuecKue BOJIHBI, YCIOBUS
pacupoCTpaHEHHUS. [Tepuon.
CKOpOCTh pacnpoCTpaHEHHUS] U
IvHa BOJIHBL. [lonepeynsie

N3yyenune oOpa3zoBaHusi u
pacmpocTpaHeHHS MOTIEPEYHBIX U
MpoJ10JIbHBIX BoJIH. Habmonenue
OTpa’KEeHUS
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u IPOJOJIbHBIE BOJIHBI.
WNurepdpepenuus u audpakuus
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTb 3ByKa. ' poMKOCTB
3ByKa. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBL. Y CJIIOBUS
W3JTyYCHUS

3JIEKTPOMAarHUTHBIX BOJIH. B3aumuas
opueHTaIusl BEKTopoB E, B, v B
3JIEKTpOMarHuTHOU BosiHE. CBOMCTBA
3JIEKTPOMAarHUTHBIX BOJIH:
OTpaXEHHUE, MPEIOMIICHUE,
noJisipu3anus, U pakius,
unteppepennus. CKopocThb
AIIEKTpOMAarHUTHBIX BOJH. [llkana
AJIEKTPOMATrHUTHBIX BOJIH.
[IpumeHeHue 3eKTPOMarHuTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHUIKIBI PATMOCBS3U U
TeneBuaeHus. Pannomokanus.
DIEKTPOMArHUTHOE 3arpsi3HEHUE
OKPY’KAIOIIEN CPEBI.

TexHnueckue ycTporucTBa U
MIPAKTUYECKOE TPUMEHEHHUE
MY3bIKaJIbHbIE HHCTPYMEHTHI,
YIBTPA3BYyKOBas JUAarHOCTUKA B

U TIpEJIOMIICHUS], UHTEphEPEHIIUN U
Iu(pakuy MEXaHUUYECKUX BOJH.
HaGntoneHue cBsi3u TpOMKOCTH 3BYKa
Y BBICOTHI TOHA C aMIUIUTYJIOW U
4aCTOTOM KoJieOaHH, 3BYKOBOTO
pe30HaHca.

HccnenoBanue cBOMCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPAXKECHUE,
MpeIoOMIICHHE, TTOJISIpU3alusl,
nudpakiys, uHTephepeHIus.
N3yuyeHune yciioBun U3Iy4YeHUs
AIEKTPOMArHUTHBIX BOJIH, B3aUMHOM
opueHTaunu BexkTopoB E, B, v B
AJIEKTPOMArHUTHOM BoJIHE. M3yueHue
MIPUMEHEHHUS

AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OObsicCHEHNE TPUHIIUIIOB IEHCTBUSA U
yCIIOBUI O€30MacHOTO IPUMEHEHUS
MY3bIKJIbHBIX UHCTPYMEHTOB,
yIIbTPA3BYKOBOM AUArHOCTHKU B
TEXHUKE U MEJUIIMHE, pajapa,
paguonpreMHUKa, TeIIeBU30Pa,
aHTeHHbI, Tesnedona, CBY-neun.
PelieHne pacueTHbIX U Ka4€CTBEHHBIX
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TEXHUKE U MEJULIMHE, pajap,

3a/1a4 ¢ OITOPOX HA U3yYECHHBIC 3aKOHBI
Y 3aKOHOMEPHOCTH, OMUCHIBAIOIIHNE
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paauoNpUEMHUK, TEIEBU30D,
anTeHHa, renedon, CBU-neun

pacipoCTpaHCHHE MEXaHUYECKUX U
JIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanue MHGOPMAITMOHHBIX
TEXHOJIOTHH IJI ITOMCKA,
CTPYKTYPHPOBAHUS, UHTEPIPETALIUA U
npeJicTaBlIeHUs HHpOpMAIUU TIPH
IIOATOTOBKE COOOIIEHUI 00
WCITIOJIb30BaHUH JICKTPOMArHUTHBIX
BOJIH B TCXHUKE. YUYacTHE B JUCKYCCUH
00 AJIEKTPOMAarHUTHOM 3arps3HCHUN
OKpYXaromeh cpeibl.

Pabota B rpyrmmax npu rjiaHupOBaHUH,
IIPOBEJICHUN U UHTEPIPETAIlUN
PE3YNIBTaTOB OIBITOB M aHATIU3E

JIOTIOJTHUTEIIBHBIX HCTOYHUKOB
uH(popManuu Mo Teme
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2.3

Onruka

10

I'eomerpuueckas onTuka.
[IpssMonuHEiHOE pacIpOCTPAHEHUE
CBETa B OJHOPOAHOU cpexe. JIyu
cBeTa. ToUueuHbIM HCTOYHUK CBETA.
Ortpaxkenue cBeTa. 3aKOHbI
oTpaxenus ceeta. [loctpoenne
n300pakeHUM B IJIOCKOM 3epKalie.
[Ipenomnenue cBeTa. 3aKOHbI
IIpEJIOMJICHHS CBeTa. AOCOTIOTHBIN
roKasarelib mpesomiieHus. [lonnoe

N3yueHune siBIEHUS MOJIHOTO
BHYTPEHHETO OTPAXKEHHUS, €TO
IIPUMEHEHHUS B CBETOBOJE. M3yueHue
MOJIEJIEM MUKPOCKOIIA, TEJIECKOTIA.
[lonyyeHne cHekTpa ¢  MHOMOIIBIO
NpU3MbI U TU(PPAKIIMOHHON PEIIETKH.
M3mepenue nokazaress NpeaoMiIeHus
CTEKJIA.

HccnenoBanue CBOMCTB M300paKeHUM
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BHYTPEHHEE OTpaXKEHHUE.
[IpenenbHBIl yroa IOJIHOTO
BHYTPEHHETO OTPAKECHUS.
Hucnepcus csera. ClI0XHBII COCTaB
oenoro ceeta. L[Ber.

Coluparoiiue 1 paccenBaroIine
nvH3bl. ToHKas nuH3a. POKyCHOE
pacCcTosIHUE U ONTHYECKas cuia
TOHKOU JINH3BI. [locTpoeHue
U300paKeHU B COOMPAIOIIUX U
paccenBaroluX JuH3aX. Popmyia
TOHKOU JINH3BI. Y BEJIMYEHUE,
naBaemoe JTIMH30u. [Ipenernsl
PUMEHUMOCTH FT'€OMETPUYECKON
ONTHUKH.

Bonnosas onrruka. UaTepdepenius
cBeta. KorepeHTHbIE HCTOYHUKH.
YcnoBust HaOMIOICHUS

MaKCUMyMOB U MUHUMYMOB B
UHTEP(PEPEHIIMOHHOMN KapTHHE OT
IBYX CHH(}A3HBIX KOTEPEHTHBIX
VICTOYHHKOB.

Hudpakuus cseta. {udpaknmonnas
pelreTka. Y clioBue HAOIIOACHUS
[JIABHBIX MAKCUMYMOB IIPU NaJ€HUU

B JINH3aX.
OOBsiCHeHHE TPUHITUTIOB JEHCTBUS U
yCIIOBU 0€30MacCHOTr0 NPUMEHEHUS
OYKOB, JIyIIbl, (poTOAMNapaTa,
MIPOEKLIMOHHOIO anmnapara,
MHUKpPOCKOIA, TEJIECKONa, BOJOKOHHOMN
ONTHKHU, TUPPAKITMOHHON PEIICTKH,
MOJISIPOU/IA.

PelreHne pacueTHbIX 33724 C SIBHO
3aIaHHOM (PU3UYECKON MOJCIBIO C
MCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB
1 GOpMYIT T€OMETPUUECKON ONTHKH.
[TocTpoenue u onucaHue N300paxeHuUs,
CO3J]aBAEMOr0  IUIOCKMM  3€pKajoM,
TOHKOM JIMH30M.

PaccmoTpenne MIPEIEIIOB
MIPUMEHUMOCTH T€OMETPUUYECKOU
ONTHUKH.

PacrioznaBanme ¢puznueckux sBICHUN
B OIBITaX U OKPYKAIOLIEH )KU3HU:
MPSMOJIMHENHOE PacIpOCTPAHEHHE
CBETA, OTPAKECHUE, NPEIIOMIICHHUE,
uHTepPepeHnus, Tudpaknus u
MOJISIpU3alnsl CBETA, TUCIIEPCHS CBETA.
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MOHOXPOMAaTHUYECKOI'O CBETa Ha
TU(GPaKIUOHHYIO PELIETKY.
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[Tonspuszanus ceera. TexHuueckue
YCTPOMCTBA U IPAKTUYECKOE
IIPUMEHEHHE: OYKH, JIYIa,
doToanmnapar, NPOEKIUOHHBIH
arnmapar, MUKpOCKOI, TEJIECKOTI,
BOJIOKOHHAs OITHKA,
nupaklMOHHAs pelieTKa,
HOJISIPOU T

N3yueHue yclioBHil HaOIIOCHUS
MaKCUMyMOB ¥ MHHUMYMOB B
UHTEeP(EPEHIIMOHHOM KapTUHE OT
JIBYX CUH(pA3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

VYcaoBue HaOMIOEHUS TJIaBHBIX
MaKCUMYMOB TPH TaJICHUH
MOHOXPOMAaTUYECKOTO CBETa Ha
TU(DPpaKIMOHHYIO PEIIeTKY. AHAIN3
ONTHYECKUX SBJIICHUHN C
MCIIOJIb30BaHUEM 3aKOHOB: 3aKOH
PSIMOJIMHEHHOTO PACTIPOCTPAHECHHUS
CBETAa, 3aKOHBI OTPaKEHUS CBETA,
3aKOHBI TTPEJIOMJICHHS CBETA.
OnurcaHye ONTHYECKUX SIBIICHUI C
UCIOJIb30BaHNEM (U3HUECKUX
BEJTMYMH: (POKYCHOE PACCTOSHUE U
ONTHYECKAasl CUJIA JINH3BI

Hroro no pazneny

24

Pa3znen 3. OcHOBBI clieNMAJIBHON TEOPUHU OTHOCUTEIbHOCTH (Hasee — CTO)
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3.1 | OcHOBBI cielMAILHON
TEOpPUHU
OTHOCUTEIbHOCTH

['panuibl MpUMEHUMOCTH
KJIACCUYECKOU MEXaHUKHU.
[Toctynatsl crienuanbHON TEOPUU
OTHOCHUTEJIbHOCTH: UHBAPUAHTHOCTD
MOJTyJIsl CKOPOCTH CBETA B BaKyyMe,
MPUHLIUI OTHOCUTEIbHOCTH
OWHIITEHHA.

PemieHue kadeCTBEHHBIX 3a7a4 C
ONIOPOM HA U3YUYEHHBIE NTOCTYJIATHI
CTO.

Hcnons3oBanue nH(MOpMaIMOHHBIX
TEXHOJIOTUH JIJIS IOMCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALIUU U
npejacTaBieHus HHGOpMaIUu

OTHOCHTENTHLHOCTD
OJITHOBPEMEHHOCTH. 3aMeICHUE
BPEMEHH M COKpAIIICHUE JJIUHBI.
DHeprus U UMIYJIbC
PEeNATUBUCTCKON YacTUIIbl. CBS3b
MacChl C SHEPTUEH W UMITYJIbCOM
PEIATUBUCTCKON YaCTHUIIBI.
DHeprus MmoKos

MpU  TOATOTOBKE COOOIICHHIMA 0
rpaHuIax MPUMEHUMOCTH
KJIACCUYECKOW MEXAaHUKU U OCHOBAaX

CTO

Hroro no pazneny

Paznen 4. KBanToBas pusuka
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4.1

DeMeHThl KBAHTOBOH
OIITUKH

®ortonbl. Dopmyna Ilmanka cBsA3M

SHEpruu (POTOHA C €ro YaCTOTOM.

DHeprust 1 UMIYJIbC GOTOHA.
OTKpBITHE U UCCIIEIOBAHUE
dotoaddexra. OnbiTer A.T.
CroneroBa. 3aKOHBI
dbotorddexra. YpaBHeHue
OitHreHa 11t hoTodddexra.

«Kpacnas rpanuna» porordpdekra.

Jasnenue cBera. OnbiTh! I1.H.
JleOeneBa.

XHUMHUUYECKOoe JeHCTBHE CBETA.
TexHu4yeckue yCTpoucTBa 51
MPaAKTUYECKOE MPUMEHEHHUE
dboTO3IeMEHT, dhoToMaTUHK,
COJIHEYHas OaTapesi, CBETOIUO

Hab6ntonenue gororddexra Ha
YCTaHOBKE C IMHKOBOU IUIACTUHOM.
HccnenoBanne 3aKOHOB BHEIIHETO
dbotorddexra.

OOBsiCHEHHE OCHOBHBIX MTPUHIIUIIOB
JIEUCTBUSI TEXHUUYECKUX YCTPOMCTB,
TaKuX Kak: GOoTOdJIeMEHT, (OTO/IaTUHK,
COJIHEUHas 6aTapesi, CBeTOAUO; U
yCJIOBHUH UX 0€301aCHOTO MPUMEHEHUS
B IIPAKTUUYECKOW KU3HU. Pelenue
pacUeTHBIX 3a7]a4 C ABHO 3aJJaHHOM
bu3HUecKol MOJENBIO C
VCIIOJIb30BAHUEM OCHOBHBIX 3AKOHOB U
dbopmys KBaHTOBOM ONTHKH. Perenue
Ka4eCTBEHHBIX 33/1a4 C ONOpPOM HA
V3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
KBAHTOBOM OITHKH.
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y4€OHBIX OIBITAX:
doTornexTpruueckuil 3 HeKT, CBETOBOE
TlaBJICHHE.

OnucaHue N3y4EeHHBIX KBAHTOBBIX
SIBJICHUW U TIPOLIECCOB C

CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH,
JUTMHA BOJIHBI M 9aCTOTA CBETA, YHEPTHSI
U UMIyJbC (poTroHa

PacnoznaBanue (pu3nyeckux sIBICHUN B

HCITIOJIB30BaAHUECM (bHBI/I‘{eCKI/IX BCIIMYHNH.
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4.2

Crpoenue atoma

Mopens atoma Tomcona. OnbITbI
Pesepdopna mo paccesHuro -
yactull. [lmanerapnas wmopmenb
aroma. [Toctymatel bopa.

N3nyuenue u nornoiienne GOTOHOB
IIPU MEPEXOJE aTOMA C OJHOTO
YPOBHS DHEPTUM Ha Ipyroul. Bunsl
criekTpoB. CIIEKTp ypOBHEN SHEPTUU
aToMa BOJOPOJA.

BonHoBbie cBoOlicTBa yacTull. BoJiHBI
ne bpoitns.
KoprnyckynsspHOBOJTHOBOM JIyaii3M.
CHOHTaHHOE U BBIHYKJIEHHOE
U3JIyYCHHE.

TexHuyeckne yCTpOWCTBA U
NPaKTUYECKOE TPUMEHEHHE:
CIICKTPAJIBHBIN aHAJIN3

N3yuenne monenu onbita Pesepdopra.
IIpoBenenue dKCriepuMeHTa 10
HaAOJII0ICHUIO JIMHEWYAaTOr0 CIEKTpa.
Onenka abCOJIIOTHBIX U OTHOCUTENIbHBIX
NOTPEIIHOCTEN U3MEepEeHUN (PU3NUECKUX
BEJINYMH.

N3yuenne monenu aroma: ToMcoOHa,
IJIaHETAPHON MOJIENIA aTOMa, MOJETIN
aroma bopa.

N3yueHne cnekTpa ypoBHEN I3HEPTUH
aToMa Bojiopojaa. OObsiCHEeHHE
MIPUHIUATIOB JIEMCTBUS U YCIOBUH
0e30macHOro NMpUMEHEHUs
CIIEKTPOCKOIIA, JIa3epa, KBAHTOBOTO
KOMIIbIOTEPA.

PelreHne kaueCTBEHHBIX 3a7a4 C
ONIOPOM HA U3YYECHHBIC 3aAKOHBI,
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(ciexkTpocKoIt), Ja3ep, KBAHTOBBIN
KOMITBIOTEP

3aKOHOMEPHOCTH U (pu3ndeckue
ABJIEHUA 110 TeMe «CTpoeHue aToMa.
PacrioznaBanue pu3nyeckux siBICHUN
B y4€OHBIX ONBITaX: BO3HUKHOBEHUE
JIMHENYaTOrO CIEKTPA U3IIYUYCHHUS.
AHann3 KBaHTOBBIX MPOLIECCOB U
SBJICHUH C UCIIOJIb30BAHUEM
nocrynaros bopa

4.3

ATOMHOE SI7IpO

DKCIEPUMEHTHI, JOKa3bIBAIOIINE
CJIO’)KHOCTh CTPOCHHUS S/Ipa.
OTKpbITHE PATUOAKTUBHOCTH.
Omneitel Pezepdopaa mo
OTIpEeJICIICHUIO COCTaBa
PaAMOAaKTUBHOTO U3TyYEHUS.
CgoiicTBa anba-, 6era-,
ramMmma-usnydeHus. Bnusnue
PaAOaKTUBHOCTH Ha JKUBbBIE
OpraHU3MBI.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyxknonnast moaens sapa
['eitzenOepra-lBaHeHKoO.

3apsn saapa. MaccoBoe 4nciio sjpa.

N3oTomnsl.

Anbda-pacnan. DIEKTPOHHBIA U
MO3UTPOHHBIN OeTa-pacna.
l'amma-usnyuenue. 3akoH

N3yuenue HKCIIEPUMEHTOB,
JTIOKA3bIBAIOIINUX CJIOKHOCTh CTPOCHUS
aTOMHOTO sJIpa.

HccnenoBanue TpekoB yacTuil (10
rotoBeIM (potorpadusm). M3ydenue
SAJIEPHBIX CHII, IIEPHBIX pPEaKIIHii
CHUHTE3a U pacmajaa, TEPMOsIEPHOTO
CUHTE3a.

N3yyeHne HyKJIOHHOM MOJIENH S1pa
['eitzenbepra-MBanenko. OObsICHEHUE
YCTPOWCTBA

¥ IPUMEHEHHS JT03UMETPa, KaMepbl
Bunbcona, simepHoro peakropa,
aTOMHOW OOMOBI.

Pemenue 3ana4d ¢ onopoit

Ha TIOJTyYCHHBIE 3HAHUSA, B T.4. O 3apse

N MaCCOBOM 4HUCJIC dapa.
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PaAMOaKTUBHOTO pacnaja.

Pacno3naBanue (pu3nyecKux SBICHUN B
y4eOHBIX OTBITaX U B OKPY>KaIOIICH
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OHeprus CBsI3U HYKJIOHOB B SIIPE.
SInepHble CUIIBL.

Hedekt maccnl siapa. SnepHbie
peakuuu. JleneHue u CUHTE3

Aanep.

Snepubiii peakrop. TepmosaepHbii
cunTtes. [Ipo6iembl U nepcreKTUBbI
AJIEPHON SHEPTETUKHU.
DKOJIOTUYECKHE aCIIEKTHI SIIEPHOMN
SHEPIreTUKH.

DneMeHTapHble yacTullbl. OTKpbITHE
MO3UTPOHA.

Mertonbl HAOMIOACHUS U
pEerucTpanuu 31eMEHTaPHbBIX
YaCTHIL.

DyHIaMEeHTaJIbHbIE
B3auMoAecTBUI. EQMHCTBO
¢bu3nuecKor KapTUHBI MUPA.
TexHuuecknue ycTporucTBa U
IIPAaKTUYECKOE IPUMEHEHHE:
JI0O3UMETp, KaMmepa BuibcoHa,
SIIEPHBIN peakTop, aToMHast Obom0Oa

JKU3HU: CCTCCTBCHHAA N UCKYCCTBCHHAs
pPaaTruOaKTUBHOCTD.

Onucanue KBaHTOBBIX SIBJICHUN U
IIPOLIECCOB C UCIOJIb30BAaHUEM
(bu3HUECKUX BETUYNH: TIEPUO]]
NoJlypacmajia, SHEPrus CBsI3U ATOMHBIX
anep, nedext macchel aapa. AHaIu3
MPOLIECCOB U SIBJICHUMN C
UCIOJIb30BaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHEHUS
AIIEKTPUUECKOI0 3apsijia, 3aKOH
COXPAaHEHHS MacCOBOI'0 YHCIIA,
noctynarsl bopa, 3akoH
pPaZAMOaKTHUBHOIO pacaja.
VYyactue B paboTe Kpyrioro croia

«DyHIaMEHTaIbHbIE B3aUMOJICUCTBUA.

EnuncTBO (Drznueckoil KapTHHBI
mupa». Mcnonbs3oBaHue
WH(OPMAITMOHHBIX TEXHOJIOTHH st
MOUCKA, CTPYKTYPUPOBAHUS,
WHTEpPIpPETAMUA U MPEACTABICHUS
uH(popMalMK TpH NOJATOTOBKE
COOOIIIEHUN O NMPUMEHEHUH 3aKOHOB
KBaHTOBOW (PM3WKH B TEXHUKE H
TEXHOJIOTUSIX, IKOJOTUUECKUX acleKTaxX
AIEPHOUN IHEPTETUKHU
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Uroro no pazneny 15

Paszgen S. DiieMeHTBbI ACTPOHOMUM U ACTPOPU3MKH
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5.1

DIeMEHTBI
ACTPOHOMUH U
acTpou3uKu

DTanbl pa3BUTUS ACTPOHOMUMU.
[IpukiiagHOe 1 MUPOBO33PEHUECKOE
3HaYeHUE aCTPOHOMMUHU.

Bun 3Be3nnoro ne6a. Co3pes3aus,
SpKUE€ 3BE3/bl, IUJIAHETHI, HX
BUJIMOE JIBHIKECHUE.

ConHeyHast cucTeMma.

Connue. ConHeuyHass aKTUBHOCTD.
Hcrounuk snepruu CoJiHIIa U 3BE3].
3Be3/bl, UX OCHOBHBIE
XapaKkTepuCTUKH. J[marpamMmma
«CTEKTpaJIbHbIN KJ1acc —
CBETHMOCTBY». 3B€3/IbI TJIaBHOM
TIOCJICIOBATEILHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTb» IS 3BE3]1
IJIAaBHOM I10CJICIOBATCILHOCTH.
BHyTpenHee cTpoeHue 3BE31.
CoBpeMeHHBIE TIPEJICTABICHUS O
MIPOUCXOXKJACHUU U DBOIIOIUHN
ConHna u 3Be3/1. DTallbl )KU3HU
3BE3I.

Muteunsiii [Iyte — Hama ["anaktuka.
ITonmoxxenne n auxkenne ComHna B
I'anaktuke. TUnel rajgakTuk.
PaagmoranakTuku v KBa3aphl.

[ToaroroBka cooOmieHnii 00 aTanax

pasBUTHUA aCTPOHOMMUH, O ITPUKITAJHOM U

MHPOBO33PCHYCCKOM 3HAUCHUHU
aCTPOHOMHH, O METO/IaX TOJTYICHHSI
HAyYHBIX aCTPOHOMHYECKHUX 3HAHUH,
OTKPBITUSX B COBPEMECHHOU
aCTPOHOMMH.

M3y4yeHune coOBpeMEHHBIX
MIPEJICTABIICHU O MPOUCXOXKIACHUU H
sporrortuu CouHIa u 3Be3. M3ydyenue
TUIIOB TAJIAKTHK, PaIAOTAJIAKTUK U
KBa3apoB.

N3yuenne nBuxeHUs HEOECHBIX Te,
ABOJIIOLIMHM 3Be3]1 U BeceneHnnoi,
MIPOIIECCOB, IPOUCXOAAIIUX B 3BE3/IaX,
B 3BE3/IHBIX CUCTEMaX, B
MEKTaJaKTUIeCKOU cpene,
MacImTabHON CTPYKTYphI BCelleHHOIA.
OObsicHeHue pacmupeHus: BeeneHHoi
Ha OCHOBE 3aKOHa Xab0Ja.
[TonroToBka K 00CYXICHHIO
HEPEIICHHBIX MPOOJIEM aCTPOHOMUH.
[TpoBenenue HabIOICHUI
HEBOOPY>KCHHBIM TJIa30M C
WCIIOJIb30BAaHNEM KOMITBIOTEPHBIX
MPWIOKCHUH TS OTIPEIeTICHUS
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UYepHble IBIPHI B SIAPAX TATAKTHUK.
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Bcenennas. Paciiypenue
Bcenennoii. 3akon Xa66u1a.
Pazberanue ranaktuk. Teopus
bousbiioro B3peiBa. Penukrosoe
U3JIy4YEHUE.

Macmrabnas CTPYKTypa
Bcenennoii. MeraranakTuka.
Hepemennsie npo6iembl

aCTPOHOMUU

MOJIOKEHHSI HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3usi CEeBEpHOTO MONymapus H
SAPKHUE 3BE3/IBI.

[IpoBenenue HaOMIOAEHUI B TEIECKOM
Jlynsl, nnaner, Mueunoro Ilytu.
VYyacTue B IUCKYCCUU O HEPEIIEHHBIX
npoOJieMax aCTPOHOMHUH

Hroro no pazneny

7

Paszpnen 6. O60011ao1ee noBTOPEeHNE
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6.1

Oo0o06maromiee
MTOBTOpPEHHUE

O6001eHue U cucteMaTu3anus
COAEpKaHUs Pa3lIesioB Kypca
«Mexanuka», «MoJiekyJisipHast
dbu3uKa U TEPMOJTUHAMUKA,
«InexrpoauHaMukay, «Konedanus
Y BOJIHBD, «OCHOBBI CIICIIMAIHHOM
TEOPHUH OTHOCUTEIIBHOCTH,
«KBanToBas pusnkay, « AIMEeMEHTHI
ACTPOHOMHH U aCTPOPUZUKIY.
Ponw ¢puszuku u actpoHoMun B
SKOHOMHYECKOM,

TEXHOJIOTUYECKOM, COLTMAIIbHON U
ATUYECKOU cepax esITeIIbHOCTH
YeJIoBeKa, POJIb U MECTO (PU3UKU U
aCTPOHOMHUH B COBPEMEHHOM
Hay4yHOM KapTHUHE MUpPa, 3HAYCHUE

VYyactue B TUCKYCCHUU O pOJIH (PU3UKHU
Y aCTPOHOMMH B Pa3IMUHBIX chepax
NeATeNIbHOCTH yenoBeka. [lonroroska
coo01IeHH 0 MecTe (HU3NIECKOM
KApTHUHBI MHUpPA B Py COBPEMEHHBIX
IIPEJCTABICHUNA O IPUPOLE.
BeinmosniHeHne y4eOHBIX —3aJaHUA,
JEMOHCTPUPYIOIIUX OCBOEHUE
OCHOBHBIX TOHSTHH, (U3HMUECKHUX
BEJIMYMH U 3aKOHOB Kypca (pU3uKu
10-11 kmaccoB
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OIMCATEIbHOM,
CHUCTEMATU3UPYIOLLEH,
OOBSCHUTENBHON U
IPOrHOCTUYECKON (hYHKIIHIA
du3znueckon Teopun, poib
¢dusnueckor Teopun B
(dbopMUPOBaHUY TIPECTABICHUN O
¢du3nuecKor KapTUHE MUpPA, MECTO
(Gu3nYeCcKoil KApTUHBI MUPA B
00111eM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
IPEICTaBIEHUH O IPUPOJIE

Uroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68

YACOB I1O ITPOTPAMME
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HEPEYEHDb (KOAUPUKATOP) PACITPEAEJIEHHBIX 11O KNTACCAM
MPOBEPAEMbBIX TPEBGOBAHUM K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOM IPOI'PAMMBI CPEJJHET'O OBIIET'O
OBPA3OBAHUA U QJIEMEHTOB COAEPKAHUA 110 PUSUKE

B (denepanbHbIX M peruoHaNbHBIX MNPOLEAYpax OLEHKH KauecTBa 00pa3zoBaHUs
UCIIOJIb3yeTCsl MepeueHb (KOoAU(PHUKATOp) paclpeAesieHHbIX MO KiaccaM MNpPOBEPsEMbIX
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUSI OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMbl
cpelHero o01ero oo0pa3oBaHus U 3JIEMEHTOB COAEPKaHUs MO (HU3HKE.

10 KIIACC IIpoBepsieMble TPeOOBaAaHUSA K Pe3yJbTAaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOTrPaAMMBbI

Kon [TpoBepsieMbIe IPEAMETHBIC PE3YJIBTATHl OCBOCHHSI OCHOBHOM
IPOBEPSIEMOTO 00pa3oBaTeILHOM IPOrpaMMBbI CPETHETO 00IIIETO 00pa30BaHUS
pesynbTaTa

10.1 JleMOHCTpUpOBaTh Ha MpUMEpax poidb U MECTO (PU3UKU B
GbopMHUpPOBAaHUU COBPEMEHHON HAyYHOW KapTHHBI MHpa, B Pa3BUTHU
COBPEMEHHOM  TEXHUKHM M  TEXHOJOTHMH, B  MPAKTUYECKOU
NeSITEJILHOCTH IO

10.2 YuuThIBaTh TPAHUIBI MPUMEHEHUS  HM3YYCHHBIX  (U3UYECKUX
MojJeNiel: MaTepuanbHas TOuYKa, MHEpLHalbHAs CHCTEMa OTCYETa,
a0COJIIOTHO TBEPAOE TENO, WACATBHBIN Ta3; MOJEIU CTPOCHHUS Ta30B,
KUJIKOCTENW M TBEPIBIX TEJI, TOUCUHBIN JJIEKTPUUYECKUN 3apsi] — IMPHU
pemeHnn puU3nIecKux 3a1a4d

10.3 PacnioznaBath ¢usudeckue sBIeHUs (MIPOILIECCH) U OOBSICHATh UX HA

OCHOBE 3aKOHOB MEXaHHKH, MOJICKYJISIPHO-KHHETHYECKON TCOPUH
CTPOCHHMS BEIIECTBA M DJICKTPOAWHAMHUKHA: PaBHOMEPHOE U
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE JIBMKEHHE, CBOOOJHOE MajcHUC
TeJ, ABWIKEHHWE IO OKPYKHOCTH, HWHEPIHS, B3aUMOJCHCTBHE TEII,
muddy3usa, OpOyHOBCKOE ABHXKEHHE, CTPOCHHE IKHUAKOCTEH W
TBEPABIX TeJ, M3MCHEHHEe o0beMa Tel TIPH  HarpeBaHUHU
(oXJaKaeHnM), TEIUIOBOE€ pPaBHOBECHE, HCIApEeHUEe, KOHICHCAIIWs,
IJIaBJICHUE, KPUCTA/UIM3alMs, KWIICHWE, BIAXHOCTh BO3JyXa,
MOBBIIICHUE JIABJICHHS Ta3a IIPU €ro HarpeBaHWU B 3aKPHITOM COCYIIE,
CBS3b MKy MapaMeTpaMd COCTOSHHS Ta3a B HM30Mpolleccax;
3JIEKTPHU3aIUs TEJI, B3AUMOJCHUCTBHE 3aPsI0B
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10.4

OnuceiBaTh MEXAHMYECKOE JBUKEHUE, UCHOJb3Yyd (PU3nyecKue
BEJIMYMHBI: KOOPAUHATA, IIyTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE,
macca Tena, CWIa, UMIYIbC Tella, KHUHETUYECKas DHEprus,
NOTEHLIMANIbHAA JHEprus, MexaHudeckas pabora, MeXaHWYecKas
MOIIIHOCTh; TpPH ONHCAaHUU TPABWIBHO TPAKTOBATh (PUINYECKUM
CMBICII HCIIOJIb3YEMbIX BEJIMYMH, WX OO0O3HAUEHHS M €IMHMUIIbI,
HaXOAUTh (POPMYIIbI, CBA3BIBAIOUINE NAHHYIO (DU3UYECKYIO BEIUUHHY
C ApYTrMMU BEJIMYUHAMHU

10.5

OnuceiBaTh M3YYEHHBIE TEIJIOBBIE CBOWCTBA TE€JI M TEIUIOBBIC
SBJICHUS, WCIOJB3ys (u3nueckue BEIMYMHBI: JaBJICHUE Trasa,
TEMIIepaTypa, CpEIHsIsi KUHETHYEeCKas DHEPrus XaoTHYECKOro
NBIDKCHHMSI MOJIEKYJ, CpEIHEKBaJpaTUYHAs CKOPOCTh MOJEKYI,
KOJMYECTBO TEIUIOTHI, BHYTPCHHSS OJHEprus, paboTa rasa,
KOO PUIIMEHT TOJE3HOTO JSHCTBHS TEIJIOBOTO JBUTATENsS, TMPH
OTIMCaHUU IPaBUIEHO TPaKTOBaTh buzndecKuii CMBICIT
UCIIOJIB3YEMBIX BEJIMYHMH, WX O0O3HAUCHHS M €IUHUIIBI, HAXOJUTh
dbopMyIbl, CBS3BIBAOIINE JaHHYIO (PU3WYECKYIO BEIUYHHY C
JIPYTUMH BEJIMYUHAM

10.6

OnucelBaTh HM3y4YEHHBIE DJIEKTPUYECKHE CBOMCTBA BEIIECTBA U
AJNIEKTpUYECKHe sBIEHUS (IPOLeCChl), MCHONB3YsSd (PU3UYECKUE
BEJIMYUHBL:  DJIEKTPUYECKUM  3apsii,  DAJIEKTPUYECKOE  IIOJIE,
HAIPSKEHHOCTh TIOJISI, MOTEHUHAN, Pa3HOCTh MOTEHLHAIOB; IpHU
OMHUCaHUU MIPaBUJIBHO TPaKTOBaTh buznueckuit CMBICTT
UCIIOJIb3YEMbIX BEIIMYWH, UX OO0O3HAYCHUS W €IUHHUIIBI; YKa3bIBaTh
dbopMyInbl, CBS3BIBAOIIME JaHHYI (PU3MYECKYI0 BEITUYUHY C
JPYTUMU BEJIMYMHAMU

10.7

aHAMM3UPOBATh (PU3MYECKHE TIPONECChl U SBICHUS, HCIONb3Ys
¢dbu3nueckre 3aKOHbI U MPUHIUIIBI: 3aKOH BCEMHPHOTO TATOTEHUS, |,
Il u Il 3akonsl HpIOTOHA, 3aKOH COXpaHEHHS MEXaHUYECKOU
SHEPTHH, 3aKOH COXPAHEHUS UMITYJIbCA, IPUHIIUII CYTIEPIIO3UIIUU CHJI,
OPUHUUII  PaBHONpaBHUs  HMHEPHHUAIBHBIX  CUCTEM  OTCUETA;
MOJIEKYJISIPHOKMHETUYECKYIO TEOPUI0 CTPOEHUSI BEIECTBA, I'a30BbIE
3aKOHBI, CBSA3b CPEAHEN KUHETUYECKOW SHEPTUHU TEIJIOBOTO JIBHKECHUS
MOJIEKY1 ¢  aOCONMIOTHOW  TeMmmepaTypol, TepBblil  3aKOH
TEPMOJAMHAMUKH; 3aKOH COXPAHEHUS JIEKTPUUYECKOr0 3apsifa, 3aKOH
Kynona; mpu 3ToM pa3nuyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA,
€ro MaTeMaTH4YeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIlbl, 00JACTH)
NPUMEHUMOCTH
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10.8

OOBACHATP OCHOBHBIE MPUHLMIBI JEUCTBUS MAIIWH, MPUOOPOB H
TEXHUYECKUX YCTPOWCTB; paszauyaTh YCIOBUS UX 0€30MacCHOI0
UCIIOJIb30BAHUS B IIOBCEAHEBHOM KU3HU

10.9

BEIMOTHATE 9KCIEPUMEHTHI TI0 UCCIICTOBAHUIO (PM3UIECKUX SBICHUIMA
U TIPOIIECCOB C HCIIOIH30BAHUEM TPSMBIX M KOCBECHHBIX U3MEPEHUN;
npu 3ToM (popmynupoBaTh npodieMy (3aady) U TUIIOTE3y Y4EOHOIro
OKCIEpUMEHTa,  COOMpaTh  YCTAaHOBKY U3  IPEAJIOKEHHOTO
000pyTI0BaHUS, POBOJUTH OMBIT U (POPMYJIUPOBATH BHIBOIBI

10.10

OcyiiecTBisATh NpsiMbIE U KOCBEHHbIE H3MepeHus (U3HUECKUX
BEJIMYMH; MPU ITOM BBIOMpATh ONTHUMAIBHBIN CHOCOO M3MEpPEHUS U
UCIIOJb30BaTh  M3BECTHBIE  METOAbl  OLEHKU  ITOIPEIIHOCTEU
U3MEpPEHU I

10.11

HccnenoBath 3aBUCHUMOCTH MEXAYy (HU3NYECKUMHU BEJIUYUHAMH C
UCIIOJIb30BAaHUEM TPSIMBIX H3MEPEHUH; MpPU ATOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCUPOBATh PE3YJbTAThl MOJTYYEHHOW 3aBHUCHUMOCTHU
bu3nuecKkrx BeTUYUH B BUJE TaOIUIl U Tpa(UKOB, A€aTh BHIBOJIBI MO
pe3ysbTaTaMm MCCIeJOBaHUS

10.12

CobOmomath mpaBuiaa 0e30MacHOTO TpyAa TP MPOBEICHHUH
HCCJICIOBaHUI B paMKax y4eOHOTO AKCIIEPUMEHTA,
y4eOHOUCCIICIOBATEIbCKOM W TPOCKTHOM  JIESITEIBPHOCTH  C
UCITOJIb30BAaHUEM HM3MEPUTEIBbHBIX YCTPOMCTB M J1aOOPATOPHOIO
00opy10BaHUS

10.13

Pemats pacueTHbie 3a7a4n C SIBHO 3aJaHHONU (PU3NYECKON MOJEIBIO,
UCTIONB3Yys (DU3MYECKHE 3aKOHbI M TPUHIUIIBI; Ha OCHOBE aHaIM3a
yCIOBUSA 3aJaydl  BbIOMpaTh (PU3WYECKYIO MOJIEeNb, BBIICIATH
¢dusnueckre BeTUIUHBI U (HOPMYITBI, HEOOXOAMMBIC ISl €€ PEIICHUS,
NPOBOAUTh pacyeThl U OICHUBATh PEAIBHOCTh TOJYYEHHOTO
3HauYeHUS (PU3NIECKOIN BEITMUIUHBI

10.14

Pematp  xadecTBeHHBIE  3aJauM:  BBICTPAWBaTh  JIOTUYECKU
HEMPOTUBOPEUUBYIO LIEMTOYKY PACCYXKICHUM C ONMOPOM HA U3YUYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3NUECKUE SBICHUS

10.15

Ucnonw3oBaTh mnpu pelIeHUH Y4YEOHBIX 3aJa4 COBPEMEHHbBIC
MH(OpPMALIMOHHBIE TEXHOJIOTUU JJIsI TOWCKA, CTPYKTYPUPOBAHUS,
UHTEpOpEeTalMd U TPEACTaBICHUS y4eOHOW U HAyYHO-TIOMYJISIPHOM
uH(popMalnK, TOJTYYEHHON U3 PA3IUYHBIX UCTOYHUKOB; KPUTHUYECKU
aHaJM3UPOBATH MOJyYaeMyI0 HHPOPMAITUIO
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10.16

[IpuBoauTh mNpUMEpHl BKJIaJa POCCUUCKUX U 3apyOEKHBIX
YUEHBIX()U3UKOB B pa3BUTHUE HAayKH, OOBSICHEHUE MPOIIECCOB
OKPYXAaIOIEro MUpa, B Pa3BUTUE TEXHUKU U TEXHOJOTUN

10.17

Ucnonw3oBaTh TeopeTHyeckue 3HaHUA MO (PU3UKE B TMOBCEIHEBHOM
KU3HU i1 oOecrieueHuss O€30MacHOCTH TMPU  OOpaIlleHUH C
npuOopaMu M TEXHUYCCKUMH YCTPOWCTBAMH, JII COXpaHCHUS
3I0pOBbsI U COOJIIOICHHSI HOPM D3KOJIOTMYECKOTO TIOBEJACHHS B
OKPYKAIOILIEH Cpee

10.18

PaGoTtarb B rpyrme ¢ BBIIIOJHEHUEM Pa3IMYHbIX COLUATBHBIX POJei,
IUIAHUPOBATh  pabOTy  TpPYyNIbl, PalHUOHAIBHO  PACIPEAENsTh
00S3aHHOCTH M IUIAHUPOBATh JACSATENBHOCTh B HECTAHIAPTHBIX
CUTyalusX, aJC€KBAaTHO OILICHMBATh BKJIaJ KaXXIOTO HU3 yYaCTHUKOB
IPYNIBI B pEHIEHUE paccMaTpuBaeMoOn MPoOIEeMbI

IIpoBepsiemble 3JIEMEHTHI COAECPKAHUSA

Kon
pazzaena

IPOBEPSEMOTO
AJIeMeHTa

KO,II HpOBCpSIGMBIG QJICMCHTHBI COACPKAHUA

OU3NKA U METOZIbI HAYYHOTI'O ITO3HAHUA

11 ®du3uka — HayKa o npupojae. HaydHnbie MeTO bl MO3HAHUS
OKpyXxatomiero mMupa. Poib skcnepuMeHTa U TEOpUU B
npolecce Mo3HaHUs MPUPOJIbL. DKCIIEPUMEHT B (hPU3UKE

1.2 MopenvupoBanue (HU3NYECKUX SBICHUM U TIPOIECCOB.
Hayunble rumnorespl. dusznueckue 3aKOHbBI U TEOPHH.
['panuilbl MPUMEHUMOCTH  (U3HYECKUX  3aKOHOB.
[Mpuanun cootBercTBus. Pomb u mMecto Qusuku B
dbopMHUpOBAaHUY COBPEMEHHOW HAYYHOW KapTHHBI MUPA, B
MIPAKTUYECKOMN AEATEIIbHOCTH JIFOIEN

MEXAHHNKA

2.1

KMHEMATHUKA

2.1.1 Mexaanueckoe JIBMOKEHHUE. OTHOCUTENBHOCTH

MCXaHHMYCCKOI'O ABMKCHUA. Cucrema otcuera.

TpaekTopus
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2.1.2

[lepememenue, CKOPOCTb (cpensss CKOPOCTb,
MIHOBEHHAsi CKOPOCTb) W YCKOpPEHHE MaTepHalbHON
TOYKH, HX MPOEKIMU HA OCH CHUCTEMBI KOOpIAWHAT.
CiioxeHue nepeMeIeHnil U CI0KEHUE CKOPOCTEN

2.1.3

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSMOJIMHENHOE
neuxenue.  I'papuku  3aBUCUMOCTH  KOOpJMHAT,
CKOPOCTH,  YCKOpPEHHs, IyTH M  IEPEMEIICHUs
MaTepuaJbHON TOUKU OT BPEMEHHU

2.1.4

CBoOoaHOe mazieHre. Y CKOpeHre CBOOOTHOTO MaICHUS

2.1.5

KpI/IBOJ'II/IHGI‘/’IHOG JABHIKCHHUC. PaBHOMepHOe JABHKCHHUC
MaTepHaHBHOﬁ TOYKH I10 OKPYKHOCTH. Yriaosas

CKOpOCTb, JIMHEHHass cKopocTh. [lepumon u yacrorta.
IleHTpOCTpEMUTENIBHOE YCKOPEHHE

2.1.6

Texunueckue yCTpOP'ICTBa: CIInAOMCTpP, JABHXKCHHC
CHapsA 0B, HCITHBIC U PCMCHHBIC IICPCaadn

2.1.7

[IpakTyeckue  paboTel. M3mepeHne  MrHOBEHHOU
ckopocTH. MccnenoBaHue COOTHOUMIEHUS MEXY MYyTSIMU,
NPOWICHHBIMU TEJIOM 3a IIOCJIEJI0BATEIbHBIE pPAaBHbBIC
IPOMEKYTKHU BPEMEHH  NpU  PABHOYCKOPEHHOM
JBUKCHUH C HAYaJbHOM CKOPOCTBIO, PAaBHOW HYIIIO.
N3yueHue nABMKEHMS IIApUKAa B BSI3KOW JKUIKOCTH.
W3y4yenune nBmkeHus Teia, OpOIIEHHOTO TOPU30HTAIBHO

2.2

JMHAMUKA

2.2.1

[Ipuauun otHocutTenbHOCcTH [anmunes. IlepBeil 3akoH
Hprorona. MHepunanbHbie cucTeMbl OTCUYETA

2.2.2

Macca tena. Cuna. [lpuHimn cynepno3uiunm cui

2.2.3

Bropoii 3akoH HprooTOHa a1 MarepuanibHOM TOYKU B
uHepuuanbHoi cucteMe otrcueta (MCO). Tperuii 3akoH
HproToHa aJ1s1 MaTepuaibHBIX TOYEK

2.2.4

3akoH BcemupHoro tsaroreHus. Cuna tspkectd. llepBas
KOCMUYECKasi CKOpOCTh. Bec Tema

2.2.5

Cuna ynpyroctu. 3akoH ['yka
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2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUs CKOJIbXKECHUS
u cuna Tpenus mnokos. Koapduument tpenua. Cuna
CONMPOTHUBJICHUS MPHU JABXKEHHHM Tela B KUAKOCTH WM
raze

2.2.7

IloctynaTtenbHoe 1 BpalaTeabHOE ABH)KEHHUE A0COIOTHO
TBEPJOrO Teja

2.2.8

MOMEHT cHJIbl OTHOCHTEIBHO OCH BpalicHUA. IIneuo
CUJIBbI. Y CJIOBUS PaBHOBECH:A TBCPAOT'O TCJIa B NCoO

2.2.9

TexHuueckue yCTpOﬁCTBaZ IIOAIIMUITHUKH, ABUXCHUC
HCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[Ipaktuueckue pabotel. M3yuenue nuxkenust Opycka 1o
HAKJIOHHOM TIJIOCKOCTHU TOJ JE€WCTBUEM HECKOJIBKHUX CHII.
HccnenoBanue 3aBUCHMOCTHU cui YIPYrOCTH,
BO3HUKAIOUIMX B  JAeQOopMUpPYEeMOH  TMpYyKHUHE U
pEe3UHOBOM 00pasle, OT BEIMYMHBI UX JedopMaluu.
HccnenoBanue yclIOBHA paBHOBECHsS TBEpPAOro Tela,
MMEIOIIEr0 OCh BPAILCHHUS

2.3

3AKOHBI COXPAHEHUMA B MEXAHUKE

2.3.1

NmMmnynbsc MaTepuanbHONW TOYKH, CUCTEMbBI MATEPUATIBHBIX
To4eK. MIMITynbCc cuiibl 1 I3BMEHEHUE UMITYJIbCA TEJla

2.3.2

3akoH coxpanenus umiyibsca B MCO. PeakTuBHOE
JBUKCHHE

2.3.3

PaGora cubl

2.3.4

MomHOCTE CHIIBI

2.3.5

Kunernueckast sHeprusi MaTepuaibHOW TOUKH. Teopema o
KMHETUYECKON SHEPTUH

2.3.6

[lorenumaneHas oHeprus. l[loteHunanbHas sHeprusd
ynpyro aehopMHUpOBaHHONW NpYKUHBL. [loTeHIManpHas
SHEPTHsl Tesia BOJIM3U MOBEPXHOCTH 3eMIIU

2.3.7

IlorennmanpHple W HEMOTCHIMAJIbHBIE CHIBI. (CBS3b
pabOThl  HEMOTEHIMAJbHBIX CHJI €  HU3MEHEHHUEM
MEXAaHUYECKOM  DHEPrUM  CHUCTEMBI  TEI. 3akoH
COXpaHECHUSI MEXaHUYECKOW YHEPTUHU
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2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9 TexHudeckne yCTpOMCTBAa: IBHKEHHME DPAKET, BOJOMET,
KOIEp, MPY>KUHHBIA TUCTOJIET

2.3.10 [Ipaktuueckue pabotbl. 3ydueHue cBA3M CKOpPOCTEN Tem

npu Heynpyrom yzaape. MccnemoBaHue cBsi3M pabOTHI
CHJIBI C U3MEHEHUEM MEXaHUUECKOW PHEPTrUM Tela

3 MOJIEKVIIAPHASA ®U3NKA 1 TEPMOJMHAMUKA
3.1 OCHOBbBI MOJIEKYJISIPHO-KMHETUYECKOI TEOPUU

3.1.1 OCHOBHBIE  TIOJIOXKEHUS  MOJIEKYJSPHO-KMHETUYECKOMN
teopun. bpoyHoBckoe aBuxenue. Juddysusa. Xapakrep
JIBVOKEHUS M B3aMMO/JICMCTBUS YACTHUI] BEILIECTBA

3.1.2 Mojenu CTpoe€HHUs Ta30B, KUJIKOCTEW W TBEPABIX TEN U
00BbsSICHEHHE CBOMCTRB BEIIECTBA HA OCHOBE ATUX MOJICIICH

3.1.3 Macca monekyn. KonmnuectBo BemectBa. [locrosanas
ABoraapo

3.1.4 TermmoBoe paBHOBecue. Temmeparypa U €€ HU3MEpPEHHUE.
[ITxamna Temnepatyp Llenbcus

3.15 Mogens wuaeanbHoro raza. (OCHOBHOE ypaBHEHHUE
MOJIEKYJIIPHO-KMHETUYECKOM TEOPUHU UI€ATIBbHOIO Iras3a

3.1.6 AOcomoTHast ~ Temmeparypa ~Kak ~ Mepa  CpeaHeu
KMHETUYECKOW JHEPIUU TEIUIOBOIO JBHMXKEHHUS YaCTHI]
ra3a. lllkama remneparyp KenpBuna

3.1.7 VYpaBuenue Knaneiipona — MenneneeBa. 3akoH J{anbroHa

p 1Y

3138 ['azoBble 3akoHbI. HM3omporecchl B H€adbHOM Trasze ¢
IIOCTOSIHHBIM ~ KOJIMYECTBOM  BEHIECTBA:  HM30TEpPMA,
nu30xopa, n3obapa

3.1.9 TexHuueckue ycTpoilcTBa: TepMOMETP, OapoMeETp

3.1.10

[IpakTueckue padotbl. M3MepeHue macchbl BO3ayXa B
KJIACCHOM KOMHaTte. VcciienoBaHue 3aBUCUMOCTH MEXKTY
rapamMeTpaMy COCTOSHUS Pa3peKECHHOTO ra3a
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3.2

OCHOBbBI TEPMOJMHAMUKA

3.2.1

TepMonuHamuueckas cucrteMa. BHYTpeHHAs DJHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U CIIOCOOBI €€

HU3MCHCHUA

3.2.2

KonuuectBo Temnotel U pabota. BHYTpeHHsAs sHeprus
OJIHOATOMHOI'0 UJEAJIBHOTO ra3a

3.2.3

BI/II[BI TCIIonepecaaun . TCIIONNPOBOJHOCTb, KOHBCKIIH,
H3JTYUYCHUC. TennoeMKoCThb TCa. yI[eJIBHaSI
TCIINIIOCMKOCTDH BCIIICCTBA. PacueT KoM4ecTBa TEMIOTHI
Ipu TCIIOIICpECAaYC

3.2.4

[lepBblii 3akOH TepMoaWHAMHUKH. [IpruMeHeHne mepBoro
3aKOHA TEPMOJMHAMMKH K M3ompoueccaM. ['paduueckas
UHTepIpeTalus paboThl raza

3.2.5

TennoBeie MamuHbl. [IpUHIMIOBL EWCTBUS TEIMJIOBBIX
mamuH. [IpeoOpa3zoBanus dHEpruM B TEIJIOBBIX
mamuHax. Koadduiuent nonesHoro aeiictBus (ganee —
KIId) TeroBoit mamunsl. [{ukin Kapuo u ero KIT/]

3.2.6

Bropoit  3akoH  TepmomuHamuku.  HeoOpaTtumocTh
MIPOLIECCOB B MpUpo/ie. TerIoBble ABUTATENH.

DKOJOTUYeCKUe MPOOIEMbI TETIIOIHEPTETUKU

3.2.7

TexHu4yeckne yCTpOMCTBA: JBUIaTellb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAMIBHHUK, KOHJAUITHOHED

3.2.8

[IpakTnueckue paboTHI. N3mepenne YAECIbHOU

TCIINIOCMKOCTHU

3.3

AT'PEI’ATHBIE COCTOAHNA BEHIECTBA. ®A30BBIE ITEPEXO/IbI

331 [TapooOpa3zoBanne w© KoHueHcamus. Vcmapenue wu
KATICHUE.  YJIelbHas  TEIIoTa  IapooOpa3oBaHUS.
3aBUCHMOCTh TeMIIEPaTypPbl KHIICHUS OT JaBJICHUS

3.3.2 AOcCooTHAs M1 OTHOCUTEINbHAS BIAKHOCTH BO3/IyXa.

Haceimennsiii nap
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3.3.3 Tepnoe Tteno. Kpucranmuueckue u amopdHble Tena.
AHM30TPOIHS CBOMCTB KPUCTALIOB. JKUAKHE KPUCTAILIBI.
CoBpeMeHHbIE MaTEpUAIbI

3.3.4 [InaBreHne W KpUCTAUIM3aUMs. YJeiabHasg TEIUIOTa
wiasnenus. Cyomumanus

3.3.5 YpaBHeHME TEIIOBOroO OanaHca

3.3.6 TexHuuyeckre yCTpoMCTBa: THUTPOMETP U TICHUXPOMETD,
KaJIOpUMETP, TEXHOJIOTMM TMOJYYEHUS COBPEMEHHBIX
MaTepHasioB, B TOM YMCJIe HAHOMATEPHUaJOB,

Y HAaHOTEXHOJIOTHH
3.3.7 [Ipaktruueckue paboThl. Mi3mepeHue BIaXKHOCTH BO3yXa
4 OJIEKTPOJIMHAMUKA
4.1 OJIEKTPOCTATUKA

4.1.1 DINeKTpu3alus Tell. JJeKTpuueckuil 3apsan. JIBa Buaa
ANEKTPUUECKHUX 3apsJI0B

4.1.2 [TpoBOHUKH, TUIAEKTPUKU U TTOTYIPOBOIHUKU

4.1.3 3aKOH COXpaHEHUS AIEKTPUUYECKOrO 3apsiia

4.1.4 BzaumopetictBue 3apsanoB. 3akoH Kynona

4.15 DnekTpuueckoe noJie. HanpsykeHHOCTh 3JIEKTPHUYECKOTO
nosst. [lpunnun cynepno3uuuu. JIMHUM HaNIPSKEHHOCTH
IIEKTPUYECKOTO MOJIS

4.1.6 PaGoTa cun sanexTpoctaTudeckoro nois. [lotenmuann.
PazHocTh nmoTeHManon

4.1.7 [IpoBOOHUKM W JMDJIEKTPUKK B TIOCTOSIHHOM
IIEKTpUYECKOM Mosie. [uanexTpuueckas IpOHUIAEMOCTh

4.1.8 OnekTpoeMKocTh.  KoHumeHcaTtop.  DJIEKTPOEMKOCTh

IIJIOCKOI'O KOHACHCATOpPA. 3HCpFI/I$I 3apPAKCHHOI'O
KOHACHCATOpa
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4.1.9

TexHuueckue ycTpoucTBa: dJIEKTPOCKOIL, JIEKTPOMETP,
JIEKTPOCTATUYECKAsT  3alluTa, 3a3eMJICHHE
ANEKTPONPUOOPOB, KOHJIEHCATOP, KCEPOKC, CTPYUHBIN
IIPUHTED

4.1.10

[Ipaktuueckue padbotel. MI3mepeHue 31eKTpOeMKOCTH
KOHJIEeHCaTopa

4.2

I[MOCTOSHHBIN DJIEKTPUYECKUU TOK. TOKU

B PA3JIMYHBIX CPEJAX

4.2.1

YcnoBus CylIECTBOBAHUS MOCTOSSHHOTO 3JIEKTPUYECKOTO
toka. Uctounuku Toka. Cuia Toka. [IoCTOSSHHBIN TOK

4.2.2

Hanpsixxenue. 3akon OMa i yyacTka 1enu

4.2.3

SHGKTpI/IIIGCKOG COIIPOTHUBJICHUC. leCJIBHOG
COIMPOTHUBJICHUC BCIICCTBA

4.2.4

HOCJIGIIOB&TGJIBHOG, mapaiICJIbHOC, CMCIIaHHOC
COCOMHCHUC ITPOBOAHUKOB

4.2.5

Pabora snexrpuueckoro Toka. 3akoH [[xoyns — Jlenna

4.2.6

MOHIHOCTI) QJICKTPUYICCKOI'O TOKa

4.2.7

anekTpoaBmxkyias cuna (nanee — 3/1C) u BHyTpeHHee
COINPOTHUBIICHUE NCTOYHMKA TOKa. 3akoH Oma s MOJTHOM
(3aMKHYTOI) anekTpudeckor  uenu. Koporkoe
3aMbIKaHHE

4.2.8

3J’I€KTpOHHaH IMPOBOAUMOCTD TBEPABIX MCTaJIJIOB.

3aBUCHUMOCTD COIIPOTHUBIICHUS METAJJIOB oT|
TEMIEPATYPBHL.

CBepXImpoBOIUMOCTh

4.2.9

DIEeKTpUUECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX
My4YKOB

4.2.10

[TomynpoBoAHUKH. CoOcTBenHas 51 MpUMECHAas
MPOBOAMMOCTh  MOJYNPOBOAHUKOB.  CBoiicTBa  p-N
nepexoja. [lonynpoBogHUKOBBIE TPUOOPHI

4.2.11

DIIEKTPUUECKUI TOK B DJIEKTPOJIUTAX.

DJIEKTPOJIMTAYECKAST TUCCOMALINS. DICKTPOIN3
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4.2.12

DINIeKTpUYeCKnii TOK B ra3ax. (CaMOCTOSTENbHBIA U
HECAMOCTOATENIbHBIN pa3psAn. Pasnuynbie TUIIBI

CaMOCTOATENBHOTO paspsaaa. Mounus. 11nazma

4.2.13

TexHuyeckue yCTpOWCTBA:  aMIIEPMETP,  BOJIBTMETD,
peocTar, MCTOYHUKU TOKA, JJICKTPOHAIpEeBaTEIbHBIC
npuOOpPbI, ANEKTPOOCBETUTENBHBIE MPUOOPHI, TEPMOMETP
COIIPOTUBJICHUS, BAaKyyMHBIM JUOJA, TEPMUCTOPHl U
(boTOpe3ncTOphl, NOTYNPOBOAHUKOBBIN THO/,

raJlbBaHHKa

4.2.14

[IpakTnueckue paboThI. N3yuenue CMEIIaHHOTO
COCAMHEHUS PE3UCTOPOB.

M3mepenne DJIC uCTOYHMKA TOKAa M €ro BHYTPEHHETO
conpoTuBieHus. Habmronenue snexkrponansa
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11 KJIACC IIposepsiemble TPpeOOBaHHA K pPe3yJIbTaTaM OCBOCHHMSI OCHOBHOM
o0pa3oBaTeJIbHOM POrPaMMBbI

Kox IIpoBepsiemble IpeIMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOU
IIPOBEPSEMOTO 00pa30BaTEILHOM MMPOrPaMMBI CPEAHEr0 00IET0 00pa30BaHUsA
pe3yabTaTa

111 JleMOHCTpUpOBaTh Ha MpUMEpax poidb U MECTO (PU3UKU B
(opMUpPOBaHUYU COBPEMEHHOI Hay4yHOH KAapTHHBI MHUpa, B pa3BUTUU
COBPEMEHHOM  TEXHUKM W  TEXHOJOTMH, B  IPAKTHYECKOMN
JESATENbHOCTU  JIIOJEH, LEJOCTHOCTh W €IMHCTBO  (pu3Mueckoi
KapTUHbI MHpa

11.2 VYuuTeiBaTh TpaHULBl NPUMEHEHUS  M3YUYEHHBIX  (PU3NYECKUX
MOJIeJIeH: TOUEUHBIH 3JEKTPUUECKUHN 3apsfl, AAepHas MOJAENIb aToMa,
HYKJIOHHAsI MOZIEJIb @aTOMHOTO Siipa IPU PEeLIEHUN PU3NYECKUX 3a]a4

11.3

Pacnio3naBaTh ¢usnueckue sSBICHUS (MPOILECCH) U OOBSICHATh UX HA
OCHOBE 3aKOHOB DJJIEKTPOJWHAMUKA W  KBAaHTOBOH  (PU3UKHU:
AJIEKTPUYECKasl TPOBOJUMOCTD, TEIIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE  JCWCTBHSI ~ TOKa,  B3aUMOJICWCTBHE  MAarHUTOB,
QJICKTPOMArHUTHAsI MHIYKIMS, JEHCTBHE MArHUTHOTO TIONS Ha
NPOBOJHUK C TOKOM H JABMKYIIHMICS 3apsl, DSJICKTPOMAarHUTHBIC
KoJIeOaHWsI W BOJIHBI, MPSMOJUHEHHOE pPACIPOCTPAHCHUE CBETA,
OTpaX€HHME, mTpelioMyeHue, uHTepdepeHus, audpaknus wu
MOJIIPU3AIIMS CBETA, NUCTIEPCUs CBETA, (HOTOIIEKTpUUEeCKUi d(PdeKT
(potoadekt), cBeToBOE MaBIICHWE, BO3ZHHUKHOBEHHE JHUHEHYATOIO
CIEeKTpa aroMa BOJOpPOJa, €CTECTBEHHAass U  HUCKYCCTBEHHas
PaJIMOaKTUBHOCTH
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11.4

OnuchiBaTh HM3Yy4YEHHBIE CBOICTBAa BellecTBa  (IEKTPUYECKHUE,
MarHUTHBIE, ONTUYECKHE, JIEKTPUUECKYIO TPOBOIUMOCTh PA3TUUYHBIX
Cped) U DIEKTPOMAarHUTHBIE SBJICHUS (MIPOIECCHI), HCHIOJIB3Ys
dbu3uYecKue BEIWYUHBI: JJIGKTPUYECKUM  3apsii, Cujla TOKa,
ANEKTPUYECKOE  HANpsDKEHHE, AJIEKTPUYECKOE  CONMPOTHUBIICHHE,
pazHocTh noteHmnuanos, JJIC, pabota Toka, UHIYKIHUS MarHUTHOTO
noJyis, cuna Awmmnepa, cwia JlopeHlla, WHAYKTUBHOCTH KAaTYIIKH,
SHEPrusl AJAEKTPUUECKOTO U MArHUTHOTO TOJIeH, MEPHOJ M 4acToTa
KosebaHuii B KojeOaTenTbHOM KOHTYpe, 3apsii M CHjla TOoKa B
MpoIIecCe TAPMOHUYECKUX AIEKTPOMArHUTHBIX Konebanui, pokycHoe
pacCTOSIHUE W ONTHUYECKas CWUia JIMH3bI; TIPU OMUCAHUM TPABUIIBLHO
TPaKTOBaTh (U3UUYECKHUI CMBICI UCTIONB3yEMbIX BEJIMUMH, UX

0003HAaUYEHHUSI H CANHUIIBI; VYKa3bIBATb (bOpMYJ'IBI, CBA3BIBAOIIIHEC
JaHHYIO (1)I/ISI/I‘{€CKYIO BCIIMYUHY C APYTUMU BCIIMIYMHAMU

115

OnuceIBaTh U3yYEHHBbIE KBAHTOBBIE SIBJIEHUS U MIPOLECCHI, HCTIOJB3YSI
¢du3nuecKkre BEJIMYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA
BOJIHBI M 4YacTOTa CBETa, HDHEPrus W UMIYJIbC (POTOHA, MEpuon
nojypacnaza, OJHEprus CBsI3UM aTOMHBIX SJep; IPU ONUCAHUU
MPAaBWIBHO TPAKTOBATHh (PM3MUECKHUI CMBICI UCTIONB3YEMbIX BEIHYHH,
uX OOO3HAYEHUS W EAUMHUIIBI, YKa3bIBaTh (hOPMYIbI, CBS3BIBAIOIINE
JTaHHYI0 (DU3UYECKYIO BEIMYUHY C JPYTMMU BEITUYMHAME, BEIYUCIISATD
3HaueHHEe (PU3NIECKON BEITHMUUHBI

11.6

AHanmu3upoBaTh (U3UYECKHE TIPOIECChl W SBICHUS, HCIIOIb3Ys
dbu3uvyeckue 3aKOHbI W NOpUHOUNBL: 3akoH (Oma, 3aKOHBI
MOCJIEIOBATEILHOTO M TapaJUICIbBHOTO COCAUHEHUS IMPOBOJIHHUKOB,
3akoH J[koyist — JIeHna, 3aK0oH 3JIEKTpPOMarHuTHOM MHIYKIIMH, 3aKOH
MPSMOJIMHEHHOTO PAaCIpPOCTPaHEHHUS] CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, YpaBHEHHE OUWHIITEHHA JIs
doTtorddexra, 3aK0OH COXpaHEHHUS DHEPTUH, 3aKOH COXpPAHEHUS
UMITyJIbCa, 3aKOH COXPAaHEHHUS DJICKTPUUECKOro 3apsijia, 3aKOoH
COXpaHEHMUs]  MacCoOBOr0  4McCia, mocTynarel bopa, 3akoH
PaJIMOAaKTUBHOTO paclaja; MOpH OSTOM pa3iaudyaTh CJIOBECHYIO
GbOpMyTHUPOBKY 3aKOHA, €T0 MAaTEMATHYECKOE BBIPAKECHNUE U YCIIOBUS

(rpanulbl, 00J1ACTH) TPUMEHUMOCTH

11.7

OnpenensaTe HaIpaBlIEHWE BEKTOpPAa HWHAYKIMUM MAarHUTHOTO TIOJIS
MIPOBOJHUKA C TOKOM, CHJIbI AMmniepa u cuiibl JIopeHua
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11.8

CtpouTh 1 ONMUCHIBATH N300PAKEHHE, CO3/]aBAEMOE TNIOCKUM
3epKajaoM, TOHKOU JIMH30M1

11.9

BBIMOTHATE 9KCTIEPUMEHTHI TI0 UCCIIETOBAHUIO (DU3UYECKUX SBICHUN
¥ TIPOIIECCOB C HCIIOJIH30BAHUEM MPSMBIX U KOCBEHHBIX H3MEPEHUH;
npu 3ToM (popMyIupoBaTh npodseMy (3aady) U TUIOTE3Y YU4EOHOTrO
OKCIEpUMEHTa,  COOMpaTh  YCTAaHOBKY W3  IPEIJI0KEHHOTO
000pyTI0BaHUS, POBOJUTH OMBIT U (POPMYJIUPOBATH BHIBOIBI

11.10

OcyiecTBisATh MOpsIMbIE W KOCBEHHbIE M3MEpEHUs (U3MUECKHUX
BEJIMYMH; MPU ITOM BBIOMpATh ONTHUMAJBHBIA CHOCOO M3MEpPEHUs U
UCIIOJb30BaTh  M3BECTHBIE  METOAbl  OLEHKU  IIOIPEIIHOCTEU
U3MEpPEHU I

11.11

HCCHG}IOB&TB 3aBUCHUMOCTH (1)I/IBI/I‘1€CKI/IX BCIIMYHUH C HUCIIOJIB30BaAHUECM
IMPAMBIX HBMGPCHHﬁ; IMIpHU 5TOM KOHCTPYHUPOBATH YCTAHOBKY,

¢buKcHpoOBaTh PE3yJIbTATHl TOJYUYEHHONW 3aBUCUMOCTH (PU3NYECKUX
BEJIMYMH B BHUAE Tabmuil W TpapuKoOB, [eJaThb BBIBOJABI I10
pe3ysbTaTaM MCCleJOBaHUS

11.12

CobOmomath mpaBuiaa 0e30MacHOTO Tpyda TpU  MPOBEICHUH
HCCJICIOBaHUI B paMKax y4eOHOTO AKCIIEPUMEHTA,
y4eOHOUCCIICIOBATEIbCKOM W TPOCKTHOM  JIESITEIBHOCTH  C
UCITOJIb30BAaHUEM HM3MEPUTEIBbHBIX YCTPOMCTB M J1aOOPaTOPHOTO
00opy10BaHUS

11.13

Pemate pacueTHbie 3a7a4n C SIBHO 3aJaHHONW (PU3WYECKON MOJEIBIO,
UCTIONB3Yys (DU3MYECKHEe 3aKOHbI W MPHUHIUIBI, HA OCHOBE aHajIn3a
yCIOBUSA 3a7aud  BbIOMpaTh (PU3WYECKYIO MOJEib, BBIICTATH
dbusnueckre BeTUIMHBI U POPMYIIBI, HEOOXOAMUMBIC JJIS €€ pelIcHus,
NPOBOAUTh pacyeThl U OICHUBATh PEAIBHOCTh TOJYYCHHOTO
3HauYeHUS (PU3NIECKOI BEITMUUHBI

11.14

Pematep  kadyecTBEHHBIE  3aJauyd:  BBICTPAaMBaTh  JIOTUYECKH
HEPOTUBOPEUYUBYIO LIEMOYKY PACCYXKICHUN C ONMOPOM HA U3YUYCHHBIC
3aKOHBI, 3AKOHOMEPHOCTH M (PU3NUECKHUE SIBJICHUS
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11.15 Hcnonb3oBaTh MpU  pEIIEHHM Y4YEOHBIX 3aJad  COBPEMEHHBIE
UH(OPMAIIMOHHBIE TEXHOJIOTMM JUIsl TOUCKA, CTPYKTYPUPOBAHMS,
UHTEPIPETAMU U MPEACTABICHUS Y4eOHOW M Hay4HO-TIOMYJSPHOM
uH(pOpMAaINK, MOJYYEHHON U3 Pa3IMYHBIX UCTOYHUKOB; KPUTUYECKH
aHAJIM3UPOBATH MOTYyYaEMYIO HH(OpMAIUIO

11.16 OOBSICHATh MPUHIUIBI JEHCTBUSI MAIIUH, TPUOOPOB U TEXHUYECKUX
YCTPOUCTB; pa3iauvaTh YCIOBUS MX O€30MACHOTO HCIOJIL30BaHUS B
IMOBCEHEBHOM KU3HU

11.17 [IpuBoauTh mNpUMeEpsl BKJIaJAa POCCHUUCKUX UM 3apyOekKHBIX
YUEHBIX()U3UKOB B pa3BUTUE HAYKH, B OOBSICHEHHE MPOIECCOB
OKPY’KaIOUIEro MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18 Hcnons3oBaTh TeopeTHyeckue 3HAHUA MO (PU3HMKE B MOBCEIHEBHOM
KU3HU Jyig  obOecriedyeHus 0Oe€30macHOCTH Tpu  OOpalieHuu ¢
npubopaMr M TEXHUYECKUMH YCTPOWCTBAMHU, JJII COXPaHEHUs
3I0POBbSI U COOJIIOJIGHUS HOPM 3KOJIOTHYECKOrO0 TIOBEJACHHS B
OKpYyXarolei cpee

11.19 PaGoTtarh B rpyIie ¢ BBINOJTHEHUEM PA3JIMYHBIX COLMAIIBHBIX POJIEH,
IUIAHUPOBATh  paboOTy  TPYNIbL, palMOHAIBHO  pacHpenessiTh
00S3aHHOCTH M IUIAHUPOBATh JICSITEIILHOCTh B HECTAHJAPTHBIX
CUTyalusX, aJ€KBAaTHO OIIEHWBATh BKJIAJ KaXXJOTO W3 YYaCTHHUKOB
TPYNIBI B pEHICHUE paccMaTpUBaeMOr MPOOIIEMBI

IIpoBepsieMble 3jieMEHTHI COAEPKAHUS

Kon Kon [IpoBepsieMble 3TIEMEHTHI COAECPKAHUS
pazziena | MpOBEPSIEMOro
DJIEMEHTA
4 OJIEKTPOJMMHAMHUKA
4.3 MATHUTHOE IIOJIE. 9JIEKTPOMATI'HUTHAS NHAYKIINUA
4.3.1 ITocTossHHBIE MaruuThl. B3anMoaencTBrE MOCTOSTHHBIX
MarduToB
4.3.2 MarautHoe TmoJjie. BekTop MarHMTHOW  HMHAYKIIUH.
[IpuHnun cyneprno3uuuy. JIMHUM MarHUTHON UHAYKIIHH.
Kaptuna  nuHwmit MAarHUTHOU AHIYKIUA OJIS
IIOCTOSIHHBIX MarHUTOB
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4.3.3 MaruuTtHOE 1osne npoBOJHKKA ¢ TOKOM. KapTuHa nuHuii
MOJI JUTMHHOTO TMPSIMOTO TPOBOJHHUKA WU 3aMKHYTOTO
KOJIBIICBOTO TIPOBOJHHMKA, KATYIIKH ¢ TOKOM. OTBIT
Opcrena. BzanmoaelicTtBue NpoBOAHUKOB C TOKOM

43.4 Cuna AMnepa, ee MOJlyJIb U HalpaBJICHUE

4.3.5 Cuna JlopeHiia, ee MOAyJb W HampaBieHue. [[BuxeHue
3apsHKEHHOM YacTHIIBI B OJTHOPOJTHOM MarHMTHOM TTOJIC.
Pa6ora cumnsl Jlopenna

4.3.6 SIBneHue 3MeKTPOMarHuTHON MHAYKIIUU

4.3.7 IToTok BEKTOpa MarHMTHOM MHIYKIIUU

4.3.8 OJ1C unaykuuu. 3aKoH 3JIEKTPOMArHUTHOW MHAYKITUN
Qapanes

4.3.9 BuxpeBoe osnektpudeckoe mosne. IJIC WHAYKIIMU B
IPOBOJAHUKE, TBUKYIIEMCS MMOCTYMATEIbHO
B OJIHOPOJTHOM MarHUTHOM I10JIE

4.3.10 [TpaBuiio Jlenna

4.3.11 NunykTuBHOCTH. SIBNIECHME camounaykuuu. JIC
CaMOMHIYKIIHH

4.3.12 DHeprus MarHUTHOTO TO0JIA KATYIIKUA C TOKOM

4.3.13 DIEKTPOMArHUTHOE TOJIE

4.3.14 TexHnuecknue  yCTPOMCTBA: MOCTOSIHHBIE  MArHUTHI,
DJIEKTPOMArHUThI,  DJIEKTPOABUTATENb,  YCKOPUTEIU
DJIEMEHTAPHBIX YaCTHI], HHAYKIIMOHHAS TIeYb

4.3.15 [Ipaktuyeckue paboThl. M3ydeHwe MarHUTHOTO OIS

KaTylIkKu ¢  TOKOM. HMccinegoBanue — nercTBUA
ITOCTOSIHHOT'O MarHuTa Ha paMKy ¢ TOkoM. MccienoBanue
SIBJICHUSI DJIEKTPOMATHUTHOW HHAYKIIMHU

KOJIEBAHMA 11 BOJIHbBI

5.1

MEXAHWYECKUE 1 SJIEKTPOMATI'HUTHBIE KOJIEGAHUA
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5.1.1

KomneOarenbHas cucrema. CBoOOIHBIE KOJIcOAHUS.
I"apmonnyeckue KOJIeOaHMs. [lepuon, 4acToTa,
aMIuuTyAa u ¢asza KojaebaHui

5.1.2

[IpyXrHHBIN MassTHUK. MaTeMaTH4eCKU MassTHUK

5.1.3

YpaBHeHue FapMOHHYECKUX KOJIeOaHUH.
Kunematnueckoe n TMHAMUYECKOE OMHUCAHUE

K0JIEOATEIbHOTO IBUKECHUS

5.1.4

[IpeBpamenne SHEpruu npu rapMOHHUYECKUX
kKojeOanusax. CBA3b aMIUTUTYAbl KOJ€OaHUN HCXOAHOM
BEJIMYUHBI C aMIUTUTyJaMu KojeOaHUW ee CKOPOCTH M
YCKOpEHUS

5.1.5

Koneb6arenbubrit KOHTYP. CBobonHbIe
3JEKTPOMArHUTHBIE KoseOaHus B UJ€aTbHOM
Kosie0aTeIbHOM KOHTYDE. AHanorus MEKITY
MEXaHUYECKUMHU U 3JIEKTPOMArHUTHBIMHU KOJIE€OaHUSMHU.
®opmyna Tomcona

5.1.6

3aKOH COXpaHEHHUS SHEPTHH B HI€AIbHOM K0J1e0aTeTbHOM
KOHTYpE

5.1.7

BreiHyXneHHbIe MexaHudeckwe KoyieOanus. PesoHaHC.
Pe3zonancHas KpUBasl. BrinyxaeHnbie
3JIEKTPOMArHUTHBIE KOJIeOaHusI.

5.1.8

[Tepemennslii Tok. CHHYCOMJATbHBINA IEPEMEHHBIN TOK.

5.1.9

MoIHOCTb MIEPEMEHHOTO TOKA. AMIUIUTYTHOE

" I[eﬁCTBonmee 3HAYCHHUC CUJIbI TOKA U HAIIPAKCHUSA

5.1.10

Tpancdopmarop. IIpownsBoacTso, nepeaaya u
MOTPEOJICHHE DIICKTPUUECKONW DHEPTHH. DKOJIOTHUECKHE
PUCKHA NpU MPOU3BOJACTBE JJIEKTPUUECKOW DSHEPTHM.
Kynberypa WCMOJIb30BAHUS AIEKTPOIHEPTUH B
MTOBCETHEBHOM KU3HU

5.1.11

Texnuueckue ycTpoicTBa: cericmorpad, 3JIEKTPUYECKUIA
3BOHOK, JINHUU 3JIEKTponepeaay
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5.1.12

[Ipaktuueckue pabotel. MccrnenoBanue 3aBHCHUMOCTU
nepuoja MajiblX Kojie0aHU rpy3a Ha HUTU OT JJIMHBI
HUTHU U Maccel rpy3a. MccnenoBanue nmepeMeHHOro Toxa
B LIENIM U3 IIOCJIEA0BATEIILHO COEAUHEHHBIX

KOHJeHCaTopa, KaTyIIK! U pe3ucTopa

5.2

MEXAHNYECKUE U1 SJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

MexaHnnueckue BOJHBI, YCJIOBHUS PaclpOCTpaHEHUS.
[lepron. CxopocTh pacnpocTpaHEHUsT U JJIMHA BOJIHBIL.
[Tonepeuynsie ¥ MPOOIBHBIE BOJHBI

5.2.2

Nurtepdepentus u nupakius MEXaHMYECKUX BOJTH

5.2.3

3Byk. CkopocTh 3ByKa. I'poMKOCTh 3ByKa. BbicoTa ToHa.
TemOp 3ByKa

5.2.4

SHGKTPOMaI‘HI/ITHBIe BOJIHBI. Vcnosus H3JIYUYCHUA
QJICKTPOMArduTHBIX BOJIH. Bzanmnas OpuCHTAIUA

L)) o
BCKTOPOB E, B u B OJICKTPOMArouTHOMW BOJIHC B

BaKyyMme

5.2.5

CBoiicTBa  3JEKTPOMArHUTHBIX  BOJIH:  OTPa)KEHUE,
pesrioMIICHHE, TOspu3aus, Tudpakius,

unTepdepennns. CKOpocTb IIEKTPOMATHUTHBIX BOJTH

5.2.6

[Ilkama  3JIeKTpOMAarHUTHBIX  BOJH.  [IpuMeHeHme

QJICKTPOMAruduTHBIX BOJIH B TCXHHUKC 1 6I)ITy

5.2.7

[IpyHUUMIIBI paguOCBA3U U TeleBHACHUS. Panuonokanus.
DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEN Cpebl

5.2.8

TexHnueckne yCTpOUWCTBA: MY3bIKaJIbHbIE HUHCTPYMEHTHI,
YJIBTPA3BYKOBasl JTUATHOCTUKA B TEXHUKE U MEIULIHHE,
panap, paauoNpUEeMHUK, TEIEBU30p, aHTEHHA, TEIEe(OH,
CBY-neun

5.3

OIITUKA

531

[IpsamonnHeliHOE pacnpOCTPAaHEHHUE CBETA B OJHOPOJHOMU
cpene. JIyd cBeta

5.3.2

Otpaxkenue  cBeTa. 3aKOHBI  OTPaXKEHHsSI  CBETa.

[TocTpoenue n300pakeHuil B IIOCKOM 3€pKajie
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5.3.3 IIpenomnenue cBeta. 3aKOHBI IPEJIOMIIEHHS CBETA.
AOCONIOTHBIN NTOKA3aTeNb IPETOMIICHUS

5.3.4 [lomHoe BHyTpeHHee otpaxenue. IlpengenbHbIn yromn
MOJTHOTO BHYTPEHHETO OTPAXKECHUS

5.3.5 HMucniepcus ceeta. ClioxHBIN cocTaB 6emnoro ceera. et

5.3.6 Coluparomue 1 paccenBarolive JMH3bl. TOHKas JTHH3A.
@doKyCHOE pACCTOSIHUE U ONTHYECKas CUJla TOHKOM
aunH3bl. TlocTpoeHne u300paxkeHU B COOMPAIOIIUX U
pacceuBarolmux JuH3ax. DopMmyna TOHKOM JIMH3BL
YBenuueHue, JaBaeMoe JTMH301

5.3.7 Hpe)lenm IMPUMCHUMOCTH FGOMCTquCCKOﬁ OIITUKH

5.3.8 HNutepdepenmuss  cBera. KorepeHTHblE  HCTOYHHKHU.
YcnoBusi HaOMIOJEHUS MaKCUMyMOB U MUHHUMYMOB B
UHTep(EPCHIIMOHHOW KapTHHE OT JBYX CHH(]A3HBIX
KOTE€PEHTHBIX HCTOYHUKOB

5.3.9 HNudpakmus ceera. [{udpaximonnas pemieTka. YcaoBue
HAOJIOJICHNS] TJABHBIX MAaKCHMyMOB TIpU  TaJeHUH
MOHOXpPOMATHYECKOTO CBeTa Ha JUPPAKIHOHHYIO

pEIIeTKy
5.3.10 [Momspusanus ceera
5.3.11 TexHuueckue yCTpoOMCTBa: OYKH, Jiyma, ¢oToarrmapar,

NPOCKUMOHHBIA  ammapaT, MHKPOCKOI,  TEJIECKOIL,
BOJIOKOHHAs ~ ONTHKA, JAUQPPAKIMOHHAS  pPEIIeTKa,
MOJISIPOU/T

5.3.12 [Mpaktuueckue  pabotel.  M3mepeHue  mokazartens
npenomiieHus. VcciaenoBanne CBONCTB M300paKeHUU B
nuH3ax. Habmonenue aqucnepcun cBeta

DJIEMEHTBI CITELIMAJILHOM TEOPUU OTHOCHUTEJILHOCTH

6.1 ['paHuIlbl TPUMEHUMOCTH KJIACCUYECKOM MEXaHUKH.
ITocTynaTel T€OpUM OTHOCHTEIBHOCTH: WHBAPUAHTHOCTH
MOJyJsE CKOpPOCTH CBE€Ta B BaKyyMe€, MPHUHIIMII
OTHOCHUTEJIbHOCTH DWHIITEHHA
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6.2 OTHOCUTENBPHOCTh ~ OAHOBPEMEHHOCTH.  3aMEIJICHUE
BPEMEHH U COKpAIlICHUE JJIUHBI
6.3 DHeprusi 1 UMIYJIbC CBOOOHOM YaCTUILIbI
6.4 CBs3p Macchl C BSHEpPrHe M MMIYJIbCOM CBOOOJIHOMN
YaCTHUIIbI. DHEPIus MOKOsI CBOOOIHON YaCTHUIIbI
7 KBAHTOBAS ®U3U1KA
71 DJIIEMEHTBI KBAHTOBOU OIITUKU
711 ®oronsl. @opmyna [lnanka cBs3u s3Hepruu GpoToHa ¢ ero
JaCTOTOU. DHEPTUsI M UMITYJIHC (POTOHA
7.1.2 OtkpeiTre u uccnegoBanue Gorordpdexra. ONbITHI
A.T'. CroneroBa. 3akoHbl poTtoddPexra
7.1.3 VYpaBuenune OunmTeiina mis (ororddekra. «KpacHas
rpanuiay gorodrddexra
7.1.4 JlaBnenue cBeta. OnbiTel I1.H. JIeOGenena
7.1.5 XUMHYECKOE JICHCTBUE CBETA
7.1.6 Texaudeckne ycTpoicTBa: (OTOIEMEHT, (POTOTATUHK,
COJIHEUHas OaTapesi, CBETOIUO
1.2 CTPOEHUE ATOMA
7.2.1 Monens aToMa Tomcona. ONBITEI
Peszepdopaa o nccnenoBaHuio CTPOSHUS aTOMa.
[ImanetapHas Mojesib aToMa
7.2.2 [Toctynatet bopa. M3nyuenune u moriomieHne (OTOHOB
Ipy MEepexojJe aroMa C OJHOTO YPOBHSI HDHEPIHHM Ha
npyroil. Bunbl cnexktpoB. CHEKTp YpOBHEW 3HEpruu
aToma BOJ0poja
7.2.3 BonnoBeie cBoiicTBa 4actuil. BomnHbel g€ bpois.
Kopnyckynsipao-BonHoBo# ayanusm. udpakius
AJIEKTPOHOB Ha KpUCTaJJIax
7.2.4

CIIOHTaHHOE W BBIHYXKJICHHOE M3JIy4€HHUE. Y CTPOMCTBO U
NPUHIUIT pa0OTHI J1azepa
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1.2.5 TexHuyeckue  yCTpPOWCTBA:  CHEKTpPajdbHBIA  aHAIU3

(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBI KOMITBIOTED

7.2.6 [Ipaktuueckue  pabOTHI. Ha6monenue
JIMHENYATOTO CIIEKTpa

ATOMHOE A1PO
731 Mertonbl HaOJIIOIEHHS U PETUCTPALIUU JIEMEHTAPHBIX
YacTULL
7.3.2 OtkpeiTHe paauoakTuBHOCTH. OmbiThl Pesepdopaa mo

OTPEJCIICHUIO COCTaBa PAJUOAKTHUBHOTO H3JIYUYCHHUS.
CroiicTBa anb(da-, O6eTa-, ramma-usnydeHus. BnusHue
PaaMOaKTHBHOCTH HA JKUBBIC OPTaHU3MBbI

7.3.3 OTtkpbiTHE NpOTOHA W HeWTpoHa. HykiIOHHas Mopenb
anpa I'eitzenOepra — MiBanenko. 3apsan sapa. MaccoBoe
yucio sapa. M3ororsl

7.3.4 Anbda-pacman.  DIEKTPOHHBIM W TO3UTPOHHBIN
Oerapacnaj. ['amma-uznydenue. 3aKOH paguOAKTUBHOTO
pacnazga

7.3.5 DHeprusi CBS3M HYKIOHOB B sApe. SnepHble CHUIIBI.

JedexT macchl spa

7.3.6 Anepnsie peakiuu. JleaeHue u CUHTE3 sEp

7.3.7 Snepusrit peaktop. TepmosinepHsiii cuntes. [Ipodiemsl u
NEPCTIEKTUBLI  SEPHOW DHEPreTHKU. DKOJOTHUYECKUE
ACIIEKTHI IEPHON YHEPTETUKHU

7.3.8 DOneMeHTapHble  4YacTUIpl.  OTKpbITUE  MO3UTPOHA.
DyHIaMEHTaIbHbIE B3aUMOJICCTBUSA

7.3.9 TexHuueckune ycTpoHcTBa: TO3UMETP, Kamepa BunbcoHa,
SIIEPHBIN peakTop, aToMHasi bom0Oa

7.3.10 [IpakTueckue padothl. MccienoBanue TpPEKOB YaCTHUII
(o rotoBbIM (poTOrpadusim)

OJIEMEHTBI ACTPOOPU3NKHU
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8.1

Bun 3Be3gHoro HebGa. Co3Be3aus, SpKUE 3BE3[bI,
IUTAHETHI, UX BUAUMOE JIBYKEHUE

8.2

Conneunas cucrema. [lmaHeTsl 3eMHOM  TpyHIBI.

[[naHeThI-TUTaHTBI W WX  COYTHUKH, KapJIUKOBBIC
mraneTbl. Manbie Tenna COTHEYHOM CUCTEMBI

8.3

Connue, Qorochepa wu armochepa.  CosHeuHas

AKTHUBHOCTD

8.4

Ncrounuk sneprun CoiHIA U 3BE3]

8.5

3Be31bl, MX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETHUMOCTb, pPaANYC, TEMIEpaTypa, HX B3aUMOCBS3b.
Jlnarpamma «CHeKTpajibHbIN KJIACC — CBETUMOCTbY.

3Be3abl IUVIABHOM MOCJIEIOBATEILHOCTA. 3aBUCHUMOCTH
«Macca —  CBETUMOCTb»  JJIS  3Be€3X  IJIaBHOM
[I0CJIEJOBATEILHOCTH

8.6

BuyTtpennee CTPOGHHE  3BE3/I.
CoBpeMeHHBIE IPEICTABICHUS O TPOUCXOKICHUH
u 3Bostroriny CoJTHIIA ¥ 3Be3/1. DTalbl )KU3HU 3BE3]

8.7

Mnineunsiii Ilyte — nHama Tanaktuka. ChnmpanbHas
cTpykTypa lanmaktuku, pacnpeneneHue 3Be3l, Ta3a M
neiid. Ilomosxenne m nBukenme ComHia B I'anakTuke.
[Tnockast u chepruueckast moAcUCTEMBI [ aTaKTHKH

8.8

Tunbel ramaktuk. Panuoramaktvky u KBaszapbl. UYepHble
JBIPHI B A/Ipax rajlaKTHUK

8.9

Bcenennas. Pacmmpenue Bceenennoit. 3akon XaO6:ma.
Pazberanue ramaktuk. Bospact m pammyc Bcenennoi,
Teopus bonpmoro B3peiBa. Moenp «ropsiaen

Bcenennoii». PenukroBoe n3nydenue

8.10

Macmrabnas crpyktypa Bcenennoit. Meraramaktuka.
Hepemennpie mpo6iemMbl aCTPOHOMUN
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