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ITpumepuasa pabouasd mporpamma 1o GusuKe Ha yPOBHE CPeIHero
o611ero o6pasoBaHus (YIiIyOJEHHBIM YPOBEHDb N3YyUEeHUA IIPEIMETa)
cocTaBjieHa Ha OCHOBE IIOJIOXKEHUU M TpeboBaHUilI K pesyJsibTaTaM
OCBOEHHUsI OCHOBHOM 00pasoBaTeJbHOII IIPOTrPaMMBbI, IIPEICTABJIEH-
HBIX B PelepaibHOM I'OCYIapCTBEHHOM 00pPa30BaTEJIbHOM CTaHAAP-
Te cpengHero obiero oopasosauus (PI'OC COO), a Takke ¢ yuéToM
ITpumepHOiT mporpaMmbl BociuTaHusa u KoHIenmuy npenogaBanmnsa
yuebHoro npeamera «PusnKa» B 00pa3oBaTeJIbHBIX OPraHU3aAIMAX
Poccuiickoit Peneparinu, peaansyioIInX OCHOBHBIE 00IIIe00pas3oBa-
TeJbHbIe ITPOTPaMMBI.

NOACHUTENbHAA 3ANMUCKA

Hansada mporpamMma omupefesisgeT 00A3aTeIbHOE IIPeIMETHOE CO-
IepsKaHue, yCTaHABIMBaeT IPUMEPHOe paclpeaesieHne yueOHbIX Ua-
COB II0 TeMaTHYECKUM pasfiesiaM Kypca U PeKOMEHIYEeMYIO IIOCJIeH0-
BaTeJIbHOCTh U3YUYECHUS TEM U Pa3[eJI0B YUeOHOTr0 IIpeIMeTa ¢ YUETOM
MEXKIIPEeIMETHLIX ¥ BHYTPUIPEIMETHBIX CBA3€l, JIOTUKU yUYeOHOTO
mpoliecca, BO3PaCTHBIX OcoOeHHOocTell obOyuaroruxcs. IIporpamma
IaéT mpeacTaBJIeHNE O IIeJIdX, COAepKaHUM, 00Ieil cTpaTeruu ooy-
YeHNA, BOCIUTAHUA U PA3BUTUI OOYUAIOIIUXCSA CPeJICTBAMU yueOHO-
ro mpeamera «Pusmka» Ha yriIiyOJIEHHOM ypPOBHE.

Wsyuenme Kypca QpU3UKU YIIyOJIEHHOTO YPOBHSA ITO3BOJIAET Peasii-
30BaTh 3amauu Ipod)eCCUOHATIBHONM OPHEeHTAI[NN, HAIIPABJIEHO Ha CO-
3IaHVe YCJIOBUM AJIA MPOSABICHUS CBOUX MHTEJJIEKTYAJIbHBIX U TBOD-
YECKUX CIIOCOOHOCTEH KaKIBIM YyUalllMCH, KOTOpPbIe HEOOXOMMMbI
IJIsI TIPOJOJI:KEHU S 00pasoBaHUA B BBICIINX YUEOHBIX 3aBEHEeHUAX IIO
PasaIuYHBIM (PU3UKO-TeXHUUECKUM U MHIKEHEePHBIM CIeITNaIbHOCTAM.

B mporpamme ompenensioTcsa IJIaHUPyeMble Pe3yJabTaTbl 0CBOE-
HUA Kypca GUBUKYU Ha YPOBHE CPEIHEro obIero oopasoBauus: JUd-
HOCTHBIE, MeTalpeIMeTHbIe, IpeaMeTHbIe (Ha yriyOJéHHOM ypPOB-
He). HayuHo-MeTOmOJIOTHYECKOI OCHOBOWI [OJA  paspadboTKu
TpeboBaHUY K JUUYHOCTHBIM, MeTaIPEeAMETHBIM M MPEIMETHBIM pe-
3yJabTaTaM 00yJaloInXCcsi, OCBOUBIINX IPOTPaMMYy CpPeJHero ooIie-
ro ob6paszoBaHUA Ha YIVIYOJEHHOM YpPOBHE, ABJISETCA CHUCTEMHO-Ie-
ATEJLHOCTHBIN ITOIXOJ.

IIporpamMma BKJIIOUAET:

= [IJIAHUPYEMbIe Pe3yJIbTAThI OCBOEHUA Kypca (GUSUKH Ha yIIyO-
JIEHHOM YPOBHE, B TOM UNCJIe IpeJMeTHbIe Pe3yJIbTaThl II0 roJaM
o0yueHus;

= comep:kaHue yueOHoro nmpeamMera «PusnKa» o rogaM o0yUeHns;
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= IpUMEPHOe TeMaTUYecKoe MJIaHUPOBaHUE C YKa3aHWEeM KOoJiude-

CTBa YacoOB Ha M3yYeHMe KaKJIOM TeMbl U IIPUMEPHON XapakKTe-

PUCTUKOIT YyueOHOI AeATeIbHOCTH yUalllUXCa, peasnsyeMoi Ipu

U3YUYEHUU ITUX TEM.

IIporpamMmMa mMeeT IPUMEPHBIN XapaKTep 1 MOKET ObITh MCIIOJIb-
30BaHA YUYUTEJNAMU PUIUKHU IJA COCTABJIEHUS CBOUX PaboOUUX IPO-
rpamMM.

IIpumepHasa pabouyas mporpamMma He CKOBBIBAET TBOPUYECKYIO
WHUIUIATUBY YUUTEJIEH U IIPeJOCTaBIAEeT BOBMOKHOCTH IJIsI PeaIu-
3aIluy PAa3INYHBIX METOAMYECKUX IIOAXO0B K IIPEmolaBaHUIo
GusuKYM Ha yriIyOJIEHHOM YPOBHE IIPU YCJIOBUU COXPaHEHUA 00s3a-
TeJbHON 4YacTH CoJep:KaHusa Kypca. KosnduecTBO  YacoB
B TEMATUYECKOM IIJIAHUPOBAHUM HA M3YyUEeHUE KAaXKION TEMbI ABJIA-
eTCsI OPUEeHTUPOBOUYHBIM U MOJKET ObITH M3MEHEHO KaK B CTOPOHY
YMEHBINIeHNA, TAK U YBEJIMUYEHUSA B 3aBUCUMOCTH OT Peau3yeMbIX
METOAUEUYCKUX IIOAXOA0B M YPOBHSA IOATOTOBJIEHHOCTU yYaIllUXCH.

OBLIAA XAPAKTEPUCTUKA YYEBHOTO NPEAMETA «®U3NKA»

dusuka Kak HayKa o HamboJiee OOIIMX 3aKOHAX IIPUPOIBI, BBI-
CTyIlas B KadyecTBe y4YeOHOTO IpeaMeTa B IIIKOJIE, BHOCUT CYIIe-
CTBEHHBIA BKJIAJ B CHUCTEMY BHaHUI 00 OKPYKAIOIIEM MUpe.
IIkonpHBIL Kypc GU3UKHM — CHCTEMOOOPA3yIOIUi  AJA
€CTEeCTBEHHO-HAYYHBIX YUYEOHBIX IIPEIMETOB, IIOCKOJBKY (usmue-
CKUe 3aKOHBI JIeJKAT B OCHOBE NPOIIECCOB U SABJIEHUI, U3yUaeMbIX
xumMueit, 6uosorueii, Gusnueckoil reorpadueir 1 acTpoHOMUEI.
Hcnonb3oBanme M aKTUBHOE IIPpUMeEHeHNe (PuSUYeCKUX 3HaHU
OIIpeIeINJIO XapaKTep U OypHOe pasBUTHE PA3HOOOPA3HBIX TEXHO-
Joruii B chepe dHEPreTUKU, TPAHCIOPTa, OCBOEHUS KOCMOCA, IIO-
JYUYeHUsI HOBBIX MaTepPHAaJIOB C 3aJaHHBIMU CBOMCTBaMu U Ap. M3-
yueHrne (UKW BHOCHUT OCHOBHOW BKJan B (OPMHUPOBAHUIE
€CTeCTBEeHHO-HAYYHOM KapTUHBI MUpa ydyalluxcs, B (jopMUpoBaHmue
YMEHUN NMPUMEHSATh HAYYHBIA METOJ NO3HAHWA IPU BBHINOJIHEHUU
MU YUeOHBIX MCCJIeTOBAHMI.

B ocuoByY kKypca ¢pusuku cpegHell ITKOJIBI IIOJIOXKEH DA UIel,
KOTOpBIE MOYKHO paccMaTpuBaTh KaK IIPUHIIUIILI €T0 IIOCTPOEHU .

Hoea uyenocmrnocmu. B cooTBeTcTBUU C Hell KypC ABJIAETCA
JIOTUYEeCKU 3aBePIIEHHBIM, OH COJIEPIKUT MaTepuaJj U3 BcexX pasfe-
J0B (puBUKU, BKJIIOUAET KaK BOIIPOCHI KJacCUUecKoll, TaK 1 COBpe-
MeHHOU (hUIUKU.

Hoea zenepanusayuu. B coorBeTcTBUU ¢ Hell MaTepuaa Kypca
buBuKYU 00beIUHEH BOKPYT (QU3NMUECKUX Teopuii. Begymium B Kyp-
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ce ABJsAeTcAa (POPMUPOBAHME MPENCTABICHUI O CTPYKTYPHBIX YPOB-
HSX MaTepuu, BellecTBe U II0JIe.

Hoesa zymanumapu3sayuu. Eé peanusanua npejnoaaraer uc-
HOJIb30BaHMEe TYMaHUTAPHOIO IIOTeHIHAaNa (hu3mduecKoil HayKu, Oc-
MBbICJIEHNE CBSI3U PAa3BUTUA (DUBUKHU C PA3BUTHUEM OOIIIECTBA, a TaK-
JKeé C MUPOBO33PEHUECKUMU, HPABCTBEHHLIMU U 9KOJOTHUUYECKUMU
npobJyieMaMu.

Hoea npurnadnoii nanpaénennocmu. Kypc Gusuru yrioy-
OGJIEHHOTO YPOBHS IpeAmoJaraeT 3HaKOMCTBO C IIMHPOKUM KPYyTroM
TEXHUYECKUX U TEeXHOJOTUUYECKUX IIPUJIOKEHUIN M3YUEeHHBIX Teo-
puii u 3akoHOB. IIpum sTOM paccMaTpHBAIOTCSI HA YPOBHE OOIIMX
IpeACTaBIEHUN M COBPEeMEHHbBbIe TeXHUYECKHe YCTPOMCTBA, WM TeX-
HOJIOTHUH.

Hoesn sxonozu3ayuu peanusdyercsa IOCPEeACTBOM BBEIEeHUS dje-
MEHTOB COJEP:KaHUS, IMOCBAIIEHHBIX JKOJIOTUYECKUM HpobjemMam
COBPEMEHHOCTHU, KOTOPHIE CBA3AHLI C PA3BUTHUEM TEeXHUKU U TEXHO-
Joruii, a Tak:Ke OOCYKIeHUS HpoOJieM parMnoHAJbLHOTO IIPUPOLO-
HOJIb30BAHUA U 9KOJIOTUYECKOIl 6e30IIaCcHOCTH.

OcBoeHUe cofepsKaHmuA IPOrpaMMbI JOJIPKHO OBITH IIOCTPOEHO Ha
OPUHINNAX CUCTEMHO-IeATeIbHOCTHOTO noaxona. ua ¢pusuru pe-
ayusalus dTUX NPUHIIUIOB 0a3upPyeTcsa Ha HCIIOJAb30BAHUU CAMO-
CTOSITEJILHOTO 9KCIIEPUMEHTa KaK IIOCTOAHHO AelicTBYyIoIero ak-
Topa yduebHOro mporecca. [ia yriIyOJEHHOTO YPOBHA — 9TO
CHCTEMa CaMOCTOATEJHLHOTO YUEHHYECKOI0 SKCIEePUMEHTa, BKJIIO-
YaIoIero PpoHTaJIbHbIE YUeHNUECKNEe OMBIThI IIPU U3YUEHUN HOBO-
ro Mmarepuaja, JjabopaTopHbie paboThl U PpaboThl MpakTUKyMa. Ilpu
5TOM BO3MOJKHBI IBa crocoba peanusanuu (hU3UUECKOTO IPAKTHU-
KymMa. B mepBoM ciydyae IPaKTHKYM HIPOBOAUTCA JIMOO B KOHILE
10 u 11 xJaccoB, Ju00 mocJie IIEPBOTO M BTOPOT'O HOJYTOAUMN B Ka-
JKIOM M3 9THX KJaccoB. BTopoii cmoco6 — 3To mHTerpamus padboT
OpakTUKyMa B CUCTEMY JIaGOpaTOPHBIX PaboT, KOTOPHIE ITPOBOIAT-
cs B mIpolriecce nudydeHnus paszesa (Temsl). [Ipu sTom mox paboramu
OPaKTUKyMa IIOHMMAeTCs CAMOCTOATEJbHOE MCCJIeNOBaHUe, KOTO-
poe MPOBOAUTCSA II0 PYKOBOJCTBY CBEPHYTOI'O, OOOOIIEHHOTO BHUIA
0e3 IOIIIaroBoil MHCTPYKIIUU.

B nporpamme cucreMa yueHMUECKOTO S9KCIIEPUMEHTA, JIabopaTop-
HBIX PaboT U HPaAKTHUKyMa IpeICTaBJieHAa eIUHBLIM IlepedyHeM. BbI-
00p TeMATUKM AJIA 9TUX BUAOB YUEHHUECKUX IPAKTUUECKUX PadboT
OCYIIIECTBJIAETCA YUYACTHUKAMU 00pPa30BaTEJILHOTO IIPOIlecca MCXO0-
A 13 0COOEHHOCTEH IIOYyPOUHOTO ILJIAHUPOBAHUA U OCHAIIEHUA Ka-
ounera pusuku. [Ipu sTomM obecneunBaeTcs OBJIaJeHNEe 00yJaOII-
MUCA YMEHUSMHU NPOBOAUTH HPAMble U KOCBEHHBIE W3MEpPEeHUd,
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HccJaegoBaHnuA 3aBUCUMOCTEN (I)I/ISI/I‘IGCRI/IX BE€JIMYMH U IIOCTAHOBKY
OIIBITOB IIO ITPOBEPKE IIPEAIOKEHHBIX I'MIIOTES.

Boibiitoe BHUMaHINE yIeJAeTCA PeIlNeHMI0 PAacUueTHBIX M Kaue-
CTBEHHBIX 3ajad. IIpu 9TOM [OJIs PaCUETHBIX 3aJay IPUOPUTETOM
SABJAIOTCSA 3aJaduM C ABHO 3aJJaHHOU U HEABHO 3aJaHHOU (usuue-
CKOl MOJEJIBIO, IIO3BOJIAKOIINE IIPMMEHATHb HMNM3YY€HHBbI€e 3aKOHBbI
¥ 3aKOHOMEDPHOCTHM KaK M3 OJHOTO pasieja Kypca, TaK M MHTErpU-
pys IpuMeHeH1e SHAHUU U3 Pa3HBIX pas3neiioB. [1a KauecTBEeHHBIX
3a/la4 IPUOPUTETOM SBJIAIOTCA 3aJaHUS Ha 00bACHEHUE IpoTeKa-
HUA (PUBNYECKUX ABJEHUUN U IIPOIECCOB B OKPYIKAIOIINEH KU3HU,
Tpebyrolre BbIOOpa (PUSUUECKONH MOAENN AJA CUTyalluUd IPaKTH-
KO-OPHMEeHTUPOBAHHOTO XapakTepa.

B cootBercTBumM ¢ TpeboBaHusaMu ®@I'OC COO K mMaTepuabHO-
TeXHUYECKOMY oOecIlieueHnio ydeOHOTO IIporecca Kypc (QUsmKu
yray6GJIEHHOTO YPOBHA B CpeaHell ITKOJIe MOJIMKeH M3ydyaThCsd B ye-
JOBUAX IPeIMeTHOro KabuHeTra. B kabuHeTe QU3NKU JOJIIKHO OBITH
HeoOXoauMoOe JlabopaTopHOoe 000pyAOBaHMe IJIs BBIIOJHEHUS yKa-
3aHHBIX B IIPOTpaMMe YUeHUYECKUX OMbBITOB, JaG0pPATOPHBIX padoT
U paboT MPaKTUKyMa, a TaKKe JeMOHCTPAIlMOHHOe 000pyI0oBaHUe.

HeMoHCTpalmmoHHOE 000pyIOBaHME (OPMUPYETCA B COOTBET-
CTBUHU C IPUHIIUIIOM MUHUMAJBbHOHU AOCTATOUYHOCTHU, KOTOpPOe obe-
CIIeUuMBaeT MOCTAHOBKY IIEPEUMCICHHBIX B IIpOrpaMMe KJIOUeBBIX
IeMOHCTpAaInii AJId MCCIeTOBAHUA U3yUaeMbIX ABJIEHUIN U IpoIiec-
COB, SMIIMPUUYECKUX M (PyHIAMEHTAJIbHBLIX 3aKOHOB, MX TEeXHUYE-
CKUX IIPUMEHEeHUI.

JlabopaTopHOoe 000pyAOBaHME AJIA YUEHUUYECKUX MPAKTUUYECKUX
pabot dopmMupyeTcsa B BUJe TeMaTHUYECKUX KOMILJIEKTOB U obecre-
YMBAETCA B PacyéTe ONHOTO KOMILJIEKTA Ha IBYX OOYYaIOITUXCH.
TemaTnuecKkre KOMILJIEKTEI JIA0OPATOPHOTO 000PYAOBAHUA MTOJIMKHBI
OBITH TOCTPOEHBI HAa KOMILIEKCHOM WCIIOJb30BAHUUN AHAJOTOBBIX
¥ U(POBBIX MPUOOPOB, a TAKIKE KOMIBIOTEPHBIX N3MEPUTEIbHBIX
cucteM B Buae IU(POBBIX JlabopaTopuii.

LEMN U3YYEHUA YYEBHOIO NPEAMETA «®PU3UKA»

OCHOBHBIMHY IEJIAMHU HU3YUeHUA (PUBUKU B OOIeM 00pasoBaHUU
SABJISAIOTCS:
—opMUpOBaHIE NHTEPECA U CTPEMJICHUSI 00yUaIOIUXCA K HAYY-
HOMY W3YUYEHUHIO IIPUPOILI, PasBUTHE UX WNHTEIIEKTYaJIbHBIX
¥ TBOPUYECKUX CIIOCOOHOCTEId;
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—PpasBUTHE MPEACTABICHUN O HAYYHOM METOjle IMO3HaHUA U (op-
MUPOBaHUE HCCIENOBATEILCKOTO OTHOIINEHUS K OKPYKAIOIIUM
ABJIEHUAM;

—dopMuUpoOBaHME HAYYHOTO MHUPOBO33PEHUA KaK pesyJbTara u3y-
YeHUsI OCHOB CTPOEHUS MaTepuu W (PyHIaMEHTATIbHBIX 3aKOHOB
(pu3UKY;

—dopMUpPOBaHUE YMEHUI O0BACHATDH ABJIEHUSA C MCIIOJb30BAHUEM
dpusuUecKUX 3HAHUYN 1M HAYYHBIX JOKAa3aTelbCTB;

—dopmMupoBaHUE NIPEACTABIEHUN 0 posu (PUBUKM IJIA Pa3BUTUSA
IPYTUX €CTEeCTBEHHBIX HAYK, TEXHUKU U TE€XHOJIOTUI;

—pas3BUTHE IPeJCTAaBJIeHUN 0 BO3SMOKHEIX chepax OyayIei mpo-
deccroHAIBLHOU OeATEJIbHOCTU, CBA3AHHBIX C (PpUBMKOM, IIOATO-
TOBKAa K JAaJbHEHIeMy OoOyYeHUIO B 9TOM HAIIPaBJICHUU.
HocTm:xkeHne 9TUX Ilejeli obOeclieumBaeTcCsa peIieHueM CJeayio-

X 3aJa4 B Ipollecce M3yueHUA Kypca GUBUKYU HA YPOBHE cpen-

Hero o0Iero oo0pasoBaHmsd:

—npuobpeTeHre CUCTeMBI 3HAHUI 00 00X (PUBUUECKUX 3aKOHO-
MEPHOCTAX, 3aKOHaX, TEOPUAX, BKJIIOUASI MEXaHUKY, MOJIEKY-
JAPHYIO PUBUKY, dJIEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY U dJe-
MEHTHI aCTPO(PU3UKH;

—dopMUpOBaHNEe YMEHUN NIPUMEHATH TeOpeTUYeCKre 3HAHUA IJId
00BbsACHEeHNA (PUBNUYECKUX ABJCHUI B IPUPOAE U IJIA HIPUHATUI
OPaAKTUYECKUX PeIlleHnil B IIOBCeIHEBHOU JKU3HU;

—OCBOEHUeE CIIOCOO0B peIlIeHns Pa3JINUYHBIX 3a/laY ¢ IBHO 3aJaHHOM
GUBUUECKON MOJeJIbI0, 3ajad, IIOAPa3yMEBAIOIUX CAMOCTOS-
TeJbHOE co3naHue (husuuecKoil MoAeaM, aJeKBATHOM yCJIOBUAM
3aJlau, B TOM YHCJe 33aJa4 MHIKEeHEPHOTO XapaKTepa;

—moHUMaHWe GU3UUYECKUX OCHOB U IPUHIIUIOB AeHCTBUA TeXHU-
YeCKMX YCTPOMCTB U TEXHOJIOTUUYECKUX ITPOIECCOB, UX BIUIHUSI
Ha OKPYJKAaIOIIyI0 cpeay;

—oOBJIaJleHre MEeTOJAAaMU CaMOCTOATEJbLHOTO IIJIAaHUPOBAHUA U IIPO-
BeleHUsA (pU3NMUYECKUX SKCIEPUMEHTOB, aHAJM3a U UHTEePIIpeTa-
nuu mHGOpMAINU, OIPEJEeJeHUA AOCTOBEPHOCTH MOJYUYEHHOTO
pesyJbTara;

—co3IaHne YCJIOBUM IJIA Pa3BUTUA YMEHUI IIPOEKTHO-UCCJIENOBA-
TeJIbCKOM, TBOPUECKO! AesTeJIbHOCTH; Pa3BUTHE WHTEpPeca K che-
pam mmpodgeccuoOHAJIBHON AeATeIbHOCTH, CBA3BAHHOU C (hMBUKOIA.

8 MpumepHas paboyas nporpamma



MECTO YYEBHOIO NPEAMETA «®U3UKA» B YYEBHOM MJIAHE

B coorBercTBUM ¢ @I'OC COO yriy6eéHHBIN YyPOBEHDb U3YUESHUS
yueOHoro npeamvera «PusnKa» HA YPOBHE CpelHEro obdiero obpa-
30BaHUA BbIOMpaeTcA OOyUYAOIUMUCH, IJIAHWUPYIOIIUMHA ITPOLOJI-
JKeHue 00pasoBaHUA IO CHEIHAJBHOCTAM (U3UKO-TEXHUUYECKOI'O
npogpuid.

VueGHBIM IIJIAHOM IIPEJYCMOTPEHO m3yueHue GU3UKU B 00bEME
340 uacoB 3a aBa rojga obyuenus: 5 uacos B Hegeso B 10 u 11 kiac-
cax.

B mporpamMmme KasKmoro Kjiacca Ipeajaraercs pesepB BpeMeHW,
OTBOAVMMBIN HA BapUaTHUBHYIO YaCThb IPOrPaMMBbI, COAEpPsKaHne KO-
TOpOo#l opMHpyeTcA ydacTHUKaMU 00pPasoBaTEJLHOI'O IIpoIlecca.
JIio6asa pabouasa mporpaMmma OOJKHA IIOJHOCTBIO BKJIKYATEH B ce0s
coZlepiKaHye JaHHON IPOrpaMMBbI.

B oTmesnbHBIX caydyasx (HampuMmep, B KjaccaX TeXHOJOTUYECKOIro
npouaa ¢ BeAyIIMM wu3yuyeHHeM HHOOPMATUKU) YIIyOJEHHBIR
Kypc OUBUKU MOMKET m3ydaThbcsi B 00bEMe 272 yacoB 3a ABa rojga
obyuenus (4 uaca B megeso B 10 u 11 xaaccax). B aTtom cayuae He
OopoBoguTCA 0000IaioIee mosTopenue B 11 Kiacce, cokpariaeTcs
pesepBHOe BpeMmsa u npumMmepHo Ha 10% yMeHbINaeTcsa yuyeOHaA Ha-
rpyska IIo KasKIOo#M TeMe 3a CUéT UmceJjia YacoB, OTBOAMMBIX Ha pe-
IIIeHNE CJIOKHBIX PACUETHBIX 3a1ad.
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MJAAHUPYEMbBIE PE3VJIbTATbI

OCBOEHMA YYEBHOI0 NMPEAMETA «®U3NKA»
HA YPOBHE CPEAHETO OBLLEr0 OBPA30BAHUA
(YrNYBJEHHLIN YPOBEHD)

OcBoenne yuebmoro mpeamera «@usmKa» Ha YPOBHE CPEIHETrO
obrrero obpasoBanus (yriiyOJEHHBIN YPOBEHb) JOJIKHO O0eCcIIevuu-
BaTh [OOCTHMKEHME CJIeOAYIOIIMNX JIMYHOCTHBIX, MeTallpeJMeTHBIX
U OIpegMeTHBIX 00pa30BaTeJIbHBIX PE3YJIbTATOB.

JINYHOCTHLIE PE3YJIbTATHI

I'paxcdancroe 6ocnumanue:

—c(hOopMUPOBAHHOCTh TPAKIAHCKON IIO3UIUU OOYyUaIOIEerocs
KaK aKTHBHOTO 1 OTBETCTBEHHOTO UJIEHA POCCHUMCKOTO 00IIe-
CTBAa;

—OPUHATVE TPASUIMOHHBIX OO0IeYeJI0BEUECKUX TIyMaHUCTHUE-
CKUX U JeMOKPATHUUYECKUX I[eHHOCTeIl;

—TOTOBHOCTBH BECTU COBMECTHYIO HEATEJILHOCTh B MHTEPECAX TPaK-
ITaHCKOTO OOIecTBa, yY4aCTBOBATH B CAMOYIPABJIECHUMN B IIIKOJIE
¥ eTCKO-IOHOIIIECKUX OPTaHM3aIluAX;

—yMeHUe B3aUMOJAENCTBOBATE C COIIUALHBIMU UHCTUTYTAMU B CO-
OTBETCTBUU C UX QYHKIUAMU U HasHAUYECHUEM;

—TOTOBHOCTh K TYMaHUTAPHO! 1 BOJIOHTEPCKOU 1€ATEJIbHOCTMH.
Ilampuomuueckoe 6ocnumanue:

—c(OPMHUPOBAHHOCTh POCCUMCKOM TpakJIaHCKON HUJIEHTUYHOCTH,
HaTPUOTU3MA;

—IIeHHOCTHOEe OTHOIIIeHNe K IOCYyJZapCTBEHHBIM CUMBOJIAM; JOCTH-
KeHUAM Poccuu B QusuKe u TeXHUKeE.
Hdyxoeno-npaecmeennoe 6ocnumanue:

—c(OpPMUPOBAHHOCTb HPABCTBEHHOT'O CO3SHAHUSA, STUUYECKOTO II0BE-
IeHUs;

—CIIOCOOHOCTh OIIEHMBATH CUTYAIlUI0 U IPUHUMATH OCO3HAHHBIE
pelreHus, OPUEHTUPYACH HA MOPAJbHO-HPABCTBEHHBLIE HOPMBI
¥ I[[eHHOCTH, B TOM YHCJIE B JeATEJIbHOCTH YUEHOIO;

—O0CO3HAHMeE JINYHOI'O BKJIAIa B IOCTPOEHNE YCTONUMBOrO OyIyIIero.
Jdcmemuueckoe eocnumanue:

—3CTeTUYECKOEe OTHOIIeHNE K MUPY, BKJIOUAA 3CTEeTUKY HAYYHOI'O
TBOPUYECTBA, IIPUCYINEro (pusmuecKoil HayKe.
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Tpyooeoe eocnumanue:

—UHTepec K pasjudHbIM chepaM IpodecCuOHAJIbHOU JesATeIbHO-
CTH, B TOM YHCJIE CBSIBAHHBIM C (DUBUKOM M TEXHUKOIi, YyMEeHUe
COBEepIIaTh OCO3HAHHBIN BHIOOD OyAyIlei mpodeccu 1 peasmnso-
BBIBATh COOCTBEHHEBIE JKU3HEHHbIE IIJIaHbI;

—TOTOBHOCTBH U CIIOCOOHOCTH K 00Pa30BaHHUIO U CaMOOODPa30BaAHUIO
B o0JsacTy (pUBUKHU HA OIPOTIKEHUU BCEH KU3HU.
JdKonozuveckoe éocnumanue:

—cOPMUPOBAHHOCTDb 9KOJOTUUYECKON KYJIbTYPbI, OCOZHAHUE IJIO-
6aJIbHOTO XapaKTepa SKOJIOTUYECKHX TPoOiieMm;

— IJIaHUPOBAHME U OCYIIIeCTBJIEHE AEHCTBUI B OKPY KaoIei cpeae
HA OCHOBE 3HAHUSA IleJIell YCTOMUYMBOIr0 PA3BUTUS UeJIOBEUYECTBA;
—paciIupeHre OUbITa AEATEJHLHOCTH YKOJOTHMUECKOU HalpaBJIeH-

HOCTY HA OCHOBE MMEIOINXCA 3HAHUN M0 QUSUKeE.

ITennocmu HAYy4HO20 NO3HAHUA:

—c(OPMUPOBAHHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOIIIETO COBPE-
MEHHOMY YPOBHIO Pas3BUTUS (PUSUUECKON HAYKU;

—O0CO3HaHUe IIeHHOCTU HAYUYHOU AeATeILHOCTU, TOTOBHOCTD B IIPO-
mecce U3y4YeHUsA (GpU3UKU OCYIIECTBIATH IIPOEKTHYIO U HCCJIEN0-
BaTeJbCKYIO NeATEJIbHOCTh MHANBUIYAJIbHO U B I'PYIIIIE.

B mporiecce mocTmikeHMA JUUYHOCTHBIX PE3YJIBTATOB OCBOEHUA
IpOrpaMMbI CPeIHero ooIero oopasoBaHusd II0 (PU3KUKe y 00ydaro-
IITUXCS COBEPIIIEHCTBYETCA IMOUUOHAJLbHBLIL UHMeNJeKM, TTPeano-
Jaramimuii cdopMUPOBAHHOCTE:

—CaMOCO3HAHUS, BKIIOUYAOIIETr0 CIIOCOOHOCTh IIOHNMATh CBOE MO~
IIUOHAJILHOE COCTOAHWE, BUIETHL HAIPABJIEHUS Pa3BUTUA COO-
CTBEHHOM 5MOIIMOHAJNBHOMN cdepbl, OBITh YBEPEHHBIM B cebe;

—camopezyiuposarus, BKJIIOYAIOIIET0 CAMOKOHTDOJIb, YMeHUe
IPUHUMATh OTBETCTBEHHOCTH 3a CBOE IIOBEIEHUE, CIIOCOOHOCTH
aJalTUPOBATHCA K 9MOI[MOHAJIBHBIM M3MEHEHUSIM U IIPOSBISATH
TUOKOCTh, OBITH OTKPBITHIM HOBOMY;

—68HYMpeHHell MOmu8ayulu, BKJIOUAIOIIEH cTpeMJeHne K JOCTH-
JKeHHIO IIeJI1 U YCIIeXy, OINTHUMU3M, MHUIIMATUBHOCTb, YMEHUE
IeCTBOBAThH, UCXOAS M3 CBOUX BO3MOXKHOCTEIR;

—oamnamuu, BKJIIOYAaOIIell CIIOCOOHOCTh IIOHMMATh 3MOI[MOHAJb-
HO€ COCTOSHWE APYIruX, YUYUTHLIBATH €ro MPHU OCYIINEeCTBJICHUU
KOMMYHUKAaIIUU, CHOCOOHOCTb K COUYBCTBUIO 1 COIIEPEKMBAHUIO;

—COUUANLHBLLX HABbLLKO8, BKJIIOYAMOIIUX CIOCOOHOCTH BBICTDPAM-
BaTh OTHOIIEHUA C JPYTUMU JIOIBMU, 3a00TUTHCA, IPOSABIATH
WHTEPEC U paspelraTh KOHQOIUKTHI.
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METANPEAMETHbBIE PE3YJIbTATbI

VHuBepcaanble no3HaBaTeJibHble AEﬁCTBMH

Ba3oeébLe nozuvweckue delicmeusn:

—CaMOCTOATEJIbHO (POPMYJIUPOBAThL U aKTyaJU3WPOBATH IIPoOJIe-
My, pacCMaTpPUBATEL €€ BCECTOPOHHE;

—OIpeneaATh IeJU AeATeIbHOCTH, 3aJaBaTh IapaMeTPhl U KpuTe-
pPUM UX MTOCTUIKEHUT;

— BBIABJATL 3aKOHOMEPHOCTH W IPOTHUBOPEUNsS B paccMaTpuBae-
MbBIX ABJICHUAX;

—paspabaTeiBaTh ILJIAH peIlleHusA IIPo0JieMbl C YUYETOM aHaJIM3a
MEIONINXCSA MaTePUATbHBIX 1 HeMaTepuaJbHBIX PECypPCOB;

— BHOCHUTH KOPPEKTHUBLI B IeATEJIbHOCTD, OIlEHUBATH COOTBETCTBHE
pesyJIbTaTOB IIeJIsIM, OIIEHUBATH PUCKHU IIOCJIEACTBUHN AeATeIbHO-
cTH;

— KOOPAMHUPOBATh M BBINOJHATL Pa0b0OTy B YCIOBUAX PeaJbHOIO,
BUPTYAJbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOIEHCTBUA;

—pas3BuUBATh KPEaTHBHOE MBbIIIJICHNE IIPU PEIIeHUMN KU3HEeHHBIX
npobiem.

Basosvle uccnedosamenverue dellcmeus:

— BJIaJIeTh HABBIKAMY YUeOHO-1CCIeq0BaTEeIbCKOM U IIPOEKTHOIH Je-
ATEeIBLHOCTH B 00JIaCTU (PUBUKHU; CIOCOOHOCTHIO ¥ TOTOBHOCTBIO
K CAMOCTOATEIbLHOMY IIOMCKY METOHOB peIllleHus 3amad (pusnue-
CKOT'O COMEepIKaHus, MPUMEHEeHUI0 Pas3JINYHBIX METOIOB II03Ha-
HU;

—BJaJeTh BUJAMU IEeSATEJbHOCTH IO IIOJYyYEeHUI0 HOBOTO 3HAHUSI,
ero MHTepIpeTannun, IPeodpasoBaHUIO U IPUMEHEeHNIO B pas3iny-
HBIX YYE€OHBIX CUTYAI[MAX, B TOM UHCJIE IPU CO3TAHUMN YUEOHBIX
TIPOEKTOB B 00JacTu (QUIUKH;

—BJaJeTh HAYYHOM TEePMHHOJIOTHEN, KJYEBLIMU IIOHATUIMA
u MeTomaMu (PU3WUYECKON HayKU;

—CTaBUTh U GOPMYINPOBATh COOCTBEHHBIE 3aJJaUuy B 00pa3oBaTe Ib-
HOU NeATeIbHOCTH, B TOM UMCJIe IPU U3YUYeHUU (PUSUKU;

— BBIABJATHL NIPUUYNHHO-CJIEICTBEHHBIE CBA3SU M aKTyaJHU3WPOBATDH
3a7auy, BEIABUTATh I'MIIOTE3Y €€ pPellleHns, HaXOAUThL apI'yMEeHTEI
IJIs JOKas3aTeJbCTBa CBOUX YTBEPIKACHUII, 3aJaBaTh IapaMeTpPhI
¥ KPUTEPUU PEIleHnsd;

— aHaJN3UpPOBATEL HMOJYUYEHHLIE B XO/l€ PeIlleHUs 3aJaull Pe3yaIbTa-
ThbI, KPUTUYECKU OI€HUBATH UX JOCTOBEPHOCTH, IPOTHO3UPOBATH
n3MeHeHNre B HOBBIX YCJIOBUAX;
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— IaBaTh OIEHKY HOBBIM CUTYaIlUAM, OII€eHHUBATH IIPUOOPETEHHBINA
OIIBIT;

— yMeTh MePEeHOCUTh 3HAHUA M0 (PU3UKe B IIPAKTUUYECKYI0 00JIaCTh
KU3HEIeATEJIbHOCTH;

—yMeTh MHTErpHpoOBaTh 3HAHNS M3 PA3HBIX IIPEIMETHBIX 00Ja-
CTel;

— BBIIBUTATh HOBBLIE HIEU, IIpeajaraTb OPUTUHAJJbHBIE ITOAXOIBI
U pellleHHns; CTaBUTL IIPOOJEeMBI 1 3aJadyM, AOIYCKAIOIe ajlb-
TepHATHBHBIE PEIeHMN.

Paboma c ungpopmayuei:

—BJaJeTh HaBbIKAMU IOJyYeHUA mHGopManuu GpusmiecKoro co-
JepiKaHnus U3 UCTOUYHMKOB Pa3HBIX TUIIOB, CAMOCTOSTEILHO OCY-
IIECTBJATL ONCK, aHAJIN3, CUCTEMATHU3AIMI0 1 NHTEPIPETAI[NIO
mHQOPMAaIUU Pa3JINYHbIX BUAOB U (hopM IIpencTaBIeHUSI;

—C03IaBaTh TEKCTHI (PU3UUECKOTO COEPIKAHU B PA3JIUUHBIX (hop-
MaTax ¢ y4éToM HasHaueHHUS HHPOpPMAIUU U IeJIeBOIl ayauTo-
puM, BEIOHpPAs ONTUMAJIbHYIO (DOPMY HPEACTABICHUS U BU3YyaJIN-
3a1un;

— OIeHWBATh JOCTOBEPHOCTL MHMOPMAIINH;

—CHOJIb30BATh CPEACTBA MHMPOPMAIIMOHHBIX 1 KOMMYHUKAIIMOH-
HBIX T€XHOJIOTHI B PeIlleHNN KOTHUTUBHLIX, KOMMYHHUKATHBHBIX
¥ OPraHuU3aI[MOHHBIX 3aaY C COOJII0eHIeM TPeOOBaHMl SPTrOHO-
MHUKHU, TeXHUKN 0e30IIacHOCTH, I'MTHeHbI, pecypcocOepesKeHns,
IPAaBOBBIX 1 TUUYECKHUX HOPM, HOPM MH(pOPMAIMOHHOI Ge3omac-
HOCTH.

VHuBepcaanble KOMMYHUKATUBHbIE AelcTBuA

Oobuenue:

— OCYIIECTBIATh KOMMYHUKAIIMM HA YPOKax (PU3MKU U BO BHEY-
POYHON HeATeIbHOCTH;

—PpacIo3HaBaTh MPEAIOCHIIKY KOHMINKTHBIX CUTYAIlUil U CMATr-
YyaTh KOH(PJIUKTHI;

— PasBéPHYTO W JOTMUYHO M3JIATaTh CBOIO TOUKY 3PEHMUS C HCIIOJIb-
30BaHUEM SIBBIKOBBIX CPEICTB.

CoemecmHnaa deamenbHOCMb:

— B IIpollecce BBIMOJHEHNA HA YPOKaxX (PU3NKHN YUEHUUECKOI'o dKC-
mepuMeHTa, PaboT HMPAKTUKyMa, YYeOHBIX HCCIENOBAHU, BBI-
TOJIHeHUS WCCJIeNOBATEIbCKUX U MPOEKTHBLIX paboT BO BHEYPOU-
HOM HeATeJLHOCTH;

—IIOHMMATDL YW HCHOJb30BATh IIPENMYIIeCTBA KOMAHTHOM U WMHIMU-
BUAYaJIbHOII PabOTHI;
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— BBIOMpPATHL TEMATUKY M METOJILI COBMECTHBIX AEMCTBUII C YUETOM
OOIIX MHTEPECOB 1 BO3MOKHOCTEI KakJA0ro ujeHa KOJIJIEKTHBA;

—IIPUHUMATDH eI COBMECTHOUN AeATeJIbHOCTH, OPraHU30BBIBATH
¥ KOODPAWHUPOBATH AEHCTBUA IO €€ NOCTUMKEHUIO: COCTABJIATH
ILJIaH IelCcTBUii, paclupeneaTh PO C YUETOM MHEHUHN yUACTHU-
KOB, 00CY:KIaTh Pe3yJabTaThl COBMECTHOI PaboThI;

—OIeHWBATh KauecTBO CBOETO BKJIAZa M KasKIOT0 yYacTHHUKA KO-
MaHIbI B OOIINI pPe3yabTaT IO PaspaboTaHHBIM KPUTEPUAM;

—OpejJiaraTh HOBbIE IIPOEKTHI, OIIEHUBATH UAEU C IIO3UI[UY HOBU3-
HbI, OPUTUHAJIBHOCTH, ITPAKTUUYECKON 3HAUNMOCTH;

—OCYIIEeCTBJAATh MO3UTUBHOE CTPATernuecKoe IOBeIeHWe B pas-
JIUYHBIX CUTYaIUAX, MPOSABIATHL TBOPYECTBO M BOOOpasKeHUe,
OBITh MHUIIMATUBHBIM.

YHuBepcanbHble peryiaTuBHble AeiCTBUA

Camoopzanuszayus:

—CaMOCTOATEJSLHO OCYIIECTBIATL IIO3HABATEIBHYIO AEeATEILHOCTH
B obsiacTu (UBUKU U aCTPOHOMUU, BBIABJIATH HPOOJEMBI, CTa-
BUTH 1 (hOPMYJINPOBATH COOCTBEHHEBIE 3a/jaull;

—CaMOCTOATEJILHO COCTABJIATD IJIAH PEIleHUA PACUETHBIX U Kaue-
CTBEHHBIX B3ajJay, IIJIaH BBINIOJHEHUSA NIPAKTUYECKONH pPabOThI
C Y4ETOM HMEIOIIIUXCS PECypCcoB, COOCTBEHHBIX BO3MOYKHOCTEN
U IpennouTeHu;

—IaBaTh OIEHKY HOBBIM CUTYAIIUAM;

—pacmupATh PAMKU Y4e0HOTO IpeaMeTa Ha OCHOBE JIUUYHBIX IPE-
IIOUTEeHUIT;

—eJIaTh OCO3HAHHBIN BHIOOD, apTyMEHTUPOBATH €T0, 6paTh OTBET-
CTBEHHOCTH 3a pellleHue;

—OIIeHMBATh IPUOOPETEHHBINA OIIBIT;

—CIoco0CTBOBATh (DOPMUPOBAHUIO U IIPOSABIEHUIO IINPOKOIH 9Py-
IUIUM B obJyiacTy (DUBUKU, IIOCTOSHHO IIOBBLINIATH CBOil 06paso-
BaTeJbHBIA U KYJbTYPHbBIN YPOBEHbD.

Camoxonmpons:

—aBaTh OI[€HKY HOBBLIM CUTYaIlUAM, BHOCUTH KOPPEKTUBHI B JAed-
TeJIbHOCTD, OI[eHMBATh COOTBETCTBIE Pe3yJIbTATOB IeJIAM;

—BJIaIETh HaBLIKAMU II03HABATEJIbHON pediieKCUU KaK OCOBHAHUSA
COBEPINTaeMbIX AEWCTBUH U MBICJIUTEJNbHBIX IIPOIECCOB, UX pe-
3yJBTAaTOB M OCHOBAHMI; NCIIOJIH30BaTh IPUEMBI pedieKcun AJid
OIIeHKM CUTYalluM, BbIOOpa BEPHOT'O PeIlleHUsd;

—yMeThb OIleHUBATh PUCKU M CBOEBPEMEHHO IIPUHUMATH PEIIeHUd
0 UX CHUKEHUIO;
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— IPUHUMATH MOTUBBL ¥ apryMeHTHI JPYIUX [IPU aHAJIU3Ee Pe3yJib-
TATOB HEeATEJIHLHOCTH.
ITpunamue ceba u dpyzux:

— IpUHUMATE ce0si, IOHUMAas CBOU HEJAOCTATKU U JOCTOMHCTBA;

— IPUHUMATH MOTUBEI U apTyMEHTHI JPYTUX IPU aHAJIU3€e Pe3yJIb-
TaTOB AeATEeIbHOCTH;

—IIpU3HABATHh CBOE IIPABO U IIPABO APYTUX Ha OUINOKU.

NPEAMETHBIE PE3YJIbTATDI

10 Knacc

B mpomecce mayuenus kKypca (PUBUKHN YIVIYOJIEHHOTO YPOBHSA

B 10 KJIacce yYeHUK HAyUYUTCA:

—IIOHUMATH POJb (PUBUKU B SKOHOMUUECKOII, TeXHOJIOTUYECKOM,
9KOJIOTUUYECKOIi, COIMAJIBHON 1 3TUUYECKO chepax AedaTeIbHOCTU
yeJIOBEeKa; poJIb U MecTO (hMBUKU B COBPEMEHHOM HAay4YHOU Kap-
THUHEe MWUpa; 3HaUYeHUe OMMUCATeNbHOI, CHUCTeMATHU3UPYIOIIe,
00BACHUTEIBHOM U MPOTHOCTUYECKON GYHKIIUN (pusuyuecKoii Te-
oOpUU — MeXaHUKHU, MOJEKYJIAPHON (PUSUKYU U TePMOIUHAMUKMN;
ponb (dusmueckoit Teopum B (opMUDPOBAHUU IIpeACTaBIIEHUN
0 (pusuUecKoOl KapTUHE MUPA;

—pasanyaTh YCJIOBUA NMPUMEHMMOCTH MOJAeJell (PU3MUecKuX Tes
¥ IIPOIEeCCOB (ABJIEHUI): MHepIUAJIbHAA CUCTEMA OTCUETA, MaTe-
puajbHas TOUYKa, PABHOYCKOPEHHOE ABUIKEHIE, CBOOOTHOE Iaje-
HUe, abCcoJIIOTHO ymupyras paedopManua, abCOJNIOTHO YIPyToe
1 abGCOJIIOTHO HEYIIPYTOe CTOJIKHOBEHUA, MOJIEJIN Tasa, sKUJKOCTHU
U TBEPAOro (KPUCTAJNINYECKOTO) TeJsa, UAeaJbHBIN ras, TOued-
HBIHA 3apAd, OJHOPOLHOE 3JIeKTPUUecKOoe II0JIe;

—PpasauyaTh ycJa0BUA (IpaHUIbI, 00JIacTU) IPUMEeHUMOCTU (husmue-
CKUX 3aKOHOB, IOHMMATh BCEOOIINI XapaKTep QyHIaMeHTAJIbHBIX
3aKOHOB M OI'PAHUYEHHOCTDH MCIOJIL30BAHUSA YaCTHBIX 3aKOHOB;

—aHaJU3UPOBATh U OOBACHATL MEeXaHUYECKUE IIPOIeCChl U SBJIE-
HUSA, UCIIOJIb3YA OCHOBHBIE ITOJOXKEHUA U 3aKOHBI MEXaHUKM (0T-
HOCUTEJBHOCTh MEXaHWUYECKOTO ABUMMKEHUs, (GopMyabl KUHEMA-
TUKU PABHOYCKOPEHHOT'O IBUYKEHUS, mpeobOpasoBanus lanuiaes
I CKOPOCTHM U IIepeMelleHusi, 3aKOoHbI HbioToHa, TPUHIINI
oTHocuTeJbHOCTU ['annies, 3aKOH BCEMUPHOTO TATOTEHUA, 3aK0-
HBI COXPaHEeHUA UMITYJIbCA U MeXaHWYeCKOU dHepTruu, CBA3b pa-
6OTHI CHUJBI C M3MEHEHHWEM MeXaHUUYEeCKON JSHepPruu, YCJIOBUSI
paBHOBecHA TBEPAOTO TeJia); IPU 3TOM MCIOJIb30BATh MaTeMaTH-
YeCKOe BBIPa’KeHUEe 3aKOHOB, YKa3bIBATh YCJIOBUA IIPUMEHUMO-
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cTu pU3NUEeCKUX 3aKOHOB: IIpeobpasoBanusa l'anniaes, BToporo u
TpeThbero 3aKoHOB HbIOTOHA, 3aKOHBI COXPAHEHUS WNMIYJbCa
U MeXaHUYECKOM dHePruu, 3aKOH BCEMUPHOI'0 TATOTEHMUS;

—aHAJU3UPOBATL U OOBSICHSTH TEIJIOBBIE MPOIECCHl U SIBJICHUS,
WCIIONb3ysA OCHOBHBIE mosoxkerusa MKT m 3aKOHBI MOJEKYJIAp-
HOM (UBMKU W TePMOAMHAMUKU (CBSA3h HAaBJIEHUA WUAEATHHOTO
rasa co cpelHed KMHeTUUYeCKOU dHeprueil TEeIJOBOTO ABUKEHUI
” KOHITEHTpAaIlnel ero MOJeKyJI, CBSI3b TEMIIepPaTyphbl BeIlecTBa Co
cpenHell KMHETUUECKO 9HEePruei ero YacTull, CBA3b JaBJIeHUA Ue-
aJIbHOTO Ta3a ¢ KOHIIeHTpaliueil MOJEeKYyJ W ero TeMIepaTypoil,
ypaBueHue MeHgeneeBa—Kiaameiipona, IepBBIH 3aK0OH TEPMOIN-
HaMHUKHU, 3aKOH COXPaHEHUS SHEPTUU B TEIJIOBBLIX MIPOIeccax);
IpU 3TOM HCIOJb30BAaTh MAaTeMaTUUeCKOe BhIpasKeHle 3aKOHOB,
YKa3bIBaTh YCJOBUSA NPUMEHUMOCTH ypaBHeHUA MeHaeaeeBa—
Knamneiipona;

—aHaJIu3UpPOBATL U OOBACHATH DJIEKTPUUECKUE ABJICHUA, UCIOJIb-
3ysl OCHOBHBIE MOJIOKEHHUSA U 3aKOHLI 9JIEKTPOAUHAMUKY (3aKOH
COXpaHEeHUs JJEKTPUUECKOro 3apsana, 3akoH KyiaoHa, moTeHIU-
AJIBHOCTH 3JIEKTPOCTATHUUECKOTO IIOJIA, IPUHITUI CYIEePIO3UIIUN
9JIeKTPUUECKUX TOJIelH, IIPU 9TOM yKasbIBas YCJIOBUS IIPUMEHU-
MocTH 3akoHa KyJioHa; a Takike MpaKTUYeCKU BaKHBbIE COOTHO-
mreHus: 3aKoubl OMa [Jisg yJyacTKa Ielu U AJIA 3aMKHYTOH dJIeK-
TpUYecKo# 1enu, 3akoH [xoynsa—Jlenmna, npaBuaa Kupxropa,
3aKoHBbI Papajgeda IJaA SJIEKTPOIN3a);

— ONUCHIBATH (PUBUUECKHE IIPOIECChl U SIBJICHUSA, UCIIOJb3Ys BeJIM-
YUHBI: IepeMelleHne, CKOPOCTh, YCKOPEeHUE, UMITYJIBC TeJIa U CHU-
cTeMbl TeJ, CHJa, MOMEHT CHJIbI, AaBjJeHHe, IIOTeHIIMaJIbHAad
9HEPrusd, KMHEeTUYEeCKAs SHEepPrusd, MeXaHWdYeCcKas dHeprus, pa-
00Ta CHJIBI; IIEHTPOCTPEMUTEIbHOE YCKOPEHUE, CUJIA TAMKECTH,
cuJjia yIpyrocTH, CUja TPEHUA, MOIITHOCTD, SHEePTUA B3aMMOIel-
CTBUA TeJsa ¢ 3eMJIEi BOIM3YM €€ TOBEPXHOCTH, SHEPTUA YIPYTroi
IedopManuy TPYKUHBI; KOJIUUYECTBO TEILJIOTHI, a0COTIOTHAA TEM-
mepaTypa Tejia, paboTa B TepMOAMHAMUKE, BHYTPEHHAA d9HEPTUd
uaeaJbHOTO OJHOATOMHOTO Tasa, paboTa uaeaJbHOTO ra3a, OTHO-
cUTeJbHAs BJAKHOCTL Bosayxa, KIIIl maealbHOTO TEMJIOBOTO
IBUTATENA; DJIEKTPUUECKOoe II0Jie, HANPAKEHHOCTh dJeKTpuue-
CKOT'0 IIOJIA, IIOTEHIIMAJ 3JIEKTPOCTATHYECKOTO TOJIsI, PA3HOCTD
TOTEeHIINAJIOB, SJEKTPOABIKYINAA CHJA, HANPAKEHHOCTDL ITOJISA
TOUEUHOTO 3apsAga WU 3apAKeHHOTO ITapa B BaKyyMe U B JUd-
JeKTPUKe, CUja TOKa, HaNpsKeHUe, MOIIHOCTbL TOKA, dJIeKTPU-
yecKas éMKOCTb ILJIOCKOTO KOHAeHCATOPA, COIPOTHUBIIEHNE yUacT-
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Ka IeIM C IIOCJIeIOBATEJBbHBIM W IapajlIeJbHBIM COeIUHEHUEM
PEe3UCTOPOB, DHEPTUS IJIEKTPUUECKOTO IT0JIA KOHAEHCATOPA;

— 00BACHATH 0COOEHHOCTU IIPOTeKAHUA (PU3UUECKUX ABJIEHUI: MeXa-
HUYECKOe IBUIKEHUE, TeIJIOBOE IBMKEHNE YaCTHUIL BellecTBa, Te-
ILJIOBOE paBHOBecHe, OPOYHOBCKOe ABMKeHme, Aud@ysus, ucuape-
HUe, KUIeHWe ¥ KOHJeHcalud, IJIaBJIeHVMe U KPUCTAJIU3aIlusd,
HAIIPaBJIEHHOCTD TEILIoepefadr, SJIeKTPUIAIUA TeJ, SKBUIOTEH-
IINaJILHOCTD TOBEPXHOCTH 3aPAKEHHOTO ITPOBOAHUKA;

—IIPOBOJUTL KOCBEHHBIE M3MepPeHUs (PUBUUYECKUX BEJIUYUH; OPU
9TOM BBIOMPATH ONTUMAJIBHBINA METOA U3MePeHUusd, OIleHUBATh ab-
COJIIOTHBbIE ¥ OTHOCUTEJIbHBIE IOTPEITHOCTH IPSIMBIX U KOCBEH-
HBIX U3MEPEeHUH;

— IIPOBOAUTH HCCJIEIOBaHNE 3aBUCHUMOCTU OJHOMN (PU3UUECKOI Be-
JIMYUHBI OT IPYTOH C UCIIOJH30BaAHUEM NPAMBIX U3MEPEHUN: IIpU
9TOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCHUPOBATH Pe3yabTaThI II0O-
JYYEeHHOI 3aBUCUMOCTY (PU3NUECKUX BEJIWUYUH B Bule rpapmKoB
C YUETOM aOCOJIOTHBIX IMOTPEINHOCTe N3MepeHuil, eJIaTh BHIBO-
JIBI II0 pe3yJbTaTaM HCCJIeIOBaHU;

— IIPOBOAUTE OIBITHI II0 IIPOBEPKE HMPEAJIOKEHHOMN IMIIOTe3bl: IIa-
HUPOBATh JKCIEPUMEHT, COOMpPATh SKCIEPUMEHTAJIbHYIO yCTa-
HOBKY, aHAJM3UPOBATH IOJYUYEHHBIE PE3YyJIbTATHI U JeJIaTh BbI-
BOJI O CTaTycCe IIPeIJIOKEeHHON I'UIoTes3kl;

—co0JrroaTh IpaBuia 6e30IIaCHOTO TPYAa IPU IPOBedeHUU HCCe-
JIOBAHUM B paMKax yueOHOTO BJKCIEPUMEHTa, IIPaKTUKyMa
1 y4eOHO-HCCJIeOBATEeIbCKOM 1 MPOEKTHOI MeATeIbHOCTH C KC-
HOJIb30BAHMEM W3MEPUTEJIbHBIX YCTPOMCTE U J1abopaTOPHOTO
060pyIOBaHUS;

—pemIaTh PacuETHLIE 3a/IaUM C IBHO 3aJaHHON ¥ HEABHO 3aJaHHOU
(UBUIECKON MOJEIbIO: Ha OCHOBAHUY aHAJN3a YCJIOBUSA, 000CHO-
BBIBATh BHIOOP YMBUUECKOI MOJEJIN, OTBeUalolieili TpeboBaHUAM
3aaun, IPUMEHATh GOPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U II0-
CTyJIATHI (PUBUYECKUX TEOPUM IIPU MCIIOJH30BAHUU MaTeMaTHue-
CKUX METOJOB peIlleHusA 3a/1ad, IIPOBOAUTL PACUETHI HA OCHOBA-
HUM UMeIIUXCA JaHHBIX, aHaJN3UpPOBATLb pPE3YyJIbTAThI
¥ KOPPEKTUPOBATHL METOAbI PEIIeHUA C YUETOM IMOJYUEHHBIX pe-
3yJILTATOB;

—pemiarb KayeCcTBEeHHBbIE 3a/auM, TpeOylolue IIpMMEHEeHUsS 3HAa-
HUH M3 PasHBIX Pa3/lesiOB IIKOJBHOIO Kypca (GU3UKHU, a TaKKe
WHTeTrpaIluy 3HaHUH U3 APYTUX IPEeIMEeTOB eCTeCTBeHHO-HayYHO-
To IHWKJAa: BBICTPAWBATL JIOTUUECKYIO IIETOYKY pacCyKIAeHUM
C OmOpOll Ha M3YyYEeHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U (DUIWUe-
CKUe ABJIEHUS;
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—HCHOOJIb30BATh TEOPETUUECKUEe 3HAHUA A O0bSICHEHUS OCHOB-
HBIX TPUHIMIOB PabOThl M3MEPUTEJILHBIX NPUOOPOB, TEXHUUE-
CKUX YCTPOMCTB M TEXHOJOTUUYECKUX IIPOIIECCOB;

—OPUBOAUTH MPUMEDPHI BKJIaJa POCCUHUCKUX U 3apPyOEKHBIX YUué-
HBIX-(OUBUKOB B pPa3BUTHE HAYKU, O0'bsICHEHE IPOIECCOB OKPY-
JKaIoIero Mupa, B Pa3BUTHE TeXHUKU U TEXHOJIOTHIT;

—aHaJIu3UpPOBATH U OIEHUBATD ITOCJIEACTBUA OBITOBOM U IPOU3BOJ-
CTBEHHOU [eATEJbHOCTH YeJOBEeKa, CBA3AHHOU ¢ (hM3WUYECKUMU
mpolieccaMu, C IIO3UIMII SKOJIOTHUYECKOI 0e30IIacHOCTH; IIpen-
CTaBJI€HUNM O PaIMOHAILHOM HOPUPOAOIOIHL30BAaHUMN, a TaKiKe
Pa3yMHOM WCIIOJIb30BAaHUMN MNOCTHIKEHUN HAyKW M TEXHOJIOTHUH
IS HaJbHeHIero pasBUTUA YeJIOBeYEeCKOT0 OOIIeCcTBa;

— IIPUMEHATh PAas3JINYHbIe CIIOCOOBI PaboThI ¢ MHMOpManueii Gpusu-
YeCKOT0 COAepP:KaHuA C MCIIOJb30BaHWMEM COBPEMEHHBIX MH(}pOP-
MAaIlMOHHBIX T€XHOJIOTHI: IIPU 3TOM HCIOJIb30BaTh COBPEeMEHHbIE
uHpOPMaAIMOHHbIE TEeXHOJIOTUM [Jis IIOUCKa, mnepepaboTKu
U OpeabABIeHUA YUeOHON M HAYyUYHO-TIONYJISAPHON MHMOPMAIIUU,
CTPYKTYPUPOBAHUA ¥ WHTepHpeTanuu WHGOPMAINN, MOJyUeH-
HOM 13 Pa3JUYHBLIX HCTOYHWKOB; KPUTHUYECKUN aHaJIN3UPOBATD
noJsiyuaeMyo MHQOPMAIUIO U OLeHUBATH €€ JOCTOBEPHOCTH KaK
Ha OCHOBE MMEIOIMNXCA 3HAHUI, TAK ¥ Ha OCHOBE aHAJIU3a UCTOY-
HUKa WHpOpMAaIuu;

— IIPOABJIATH OPraHM3alMOHHbIe 1 MO3HaBaTeIbHbIE YMEHUSI CaMo-
CTOATEJHLHOTO IPUOOPeTeHN A HOBBIX 3HAHUI B IIPOIlECCe BBITIOJ-
HEHUs IIPOEKTHBIX U yueOHO-HCCJIeI0BaATeIbCKUX padoT; pabdo-
TaTh B T'PYIIIE C BHITIOJHEHUEM Pa3JIUUYHBIX COIUATLHBIX POJIEH,
IJIAHUPOBATH PabOTy I'PYHIbI, PAIIMOHAIBHO pPacIpeneaaTh Aesd-
TeJHbHOCTb B HECTAHAAPTHBIX CUTYaIlUaX, aJeKBaTHO OIleHUBATH
BKJIA Ka’KJOT0 U3 YYACTHUKOB I'PYNNObI B pPeIlleHNe PacCMaTpU-
BaeMoU mpoOJIeMbI;

— IIPOABJATL MOTHUBAIINIO K OynyIeii mpodecCuoHAIbHON AesaTesb-
HOCTH II0 CIIEIUATHEHOCTAM (DUSUKO-TEXHUUECKOT0 IPOMUIA.

11 knacc

B mporecce msydeHua Kypca (PUIUKU YIVIYOJIEHHOTO YPOBHA
B 11 KJacce yYyeHUK HaydYUTCA:
—IIOHUMATH POJb (PUBUKU B SKOHOMUUECKOII, TeXHOJIOTUYECKOM,
COIMAJIbHOM U 3TUYECKOU cepax AeATESTHbHOCTH YEJI0BEKA; POJb
u MecTo (pUBUKH B COBPEeMEHHOI HAYUYHOM KapTUHE MUPA; POJb
aCTPOHOMUH B HPAKTUUYECKOH JeATeJbHOCTU YeJOBeKa U AaJb-
HeHIlleM HAyYHO-TeXHUYECKOM PAa3BUTHUU; SHAUEHME OIIHCATE]b-
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HOI, CHCTEeMaTHU3UPYIOIIleii, O0bSICHUTEJIbLHONM W IIPOTHOCTHYE-
CKONl (PYHKIUNA (PU3UUECKON Teopuu — dBJIEKTPOINHAMUKU,
CIIeNIMaJbHON TEOPUUM OTHOCUTEJIbHOCTH, KBAaHTOBOW (USUKH;
posb (usuuecKoir Teopuu B (POPMUPOBAHWU TIPeACTaBIIEHUN
0 GUBUUECKON KapTUHE MUPa, MeCcTO (PU3UUECKOIl KapTUHBI MUpPAa
B 00II1eM PAAY COBPEMEHHBIX €CTEeCTBeHHO-HAYyUYHBIX IIPEACTaBJIE-
HU# 0 Ipupoze;

—pasinyaTh YCJIOBUA IPUMEHUMOCTH Momejaedl (OU3MUIECKUX Tes
¥ IIpoIIeccoB (ABJIEHNIT): OMHOPOIHOE SJIEKTPUUECKOE U OJHOPOTHOE
MAarHUTHOE IIOJIsI, TapMOHHYeCKHe KoJebaHus, MaTeMaTUUeCKUi
MasITHUK, UeaJIbHBIN IPYKUHHBINA MasgTHUK, TAPMOHUYECKE BOJI-
HBI, UJeaJbHbBIN KoJIe0aTeIbHbIII KOHTYP, TOHKAs JUH3a; MOojeseil
aToMa, aTOMHOTI'O SIIPa M KBAaHTOBOM MOIEJIN CBETa;

—pasauyaTh ycJoBUA (IPaHUIBI, 00JIACTH) MIPUMEHNMOCTH (hU3u-
YeCKUX 3aKOHOB, HIOHUMATH BCeOOIIMII XapaKTep hyHIaMeHTaIb-
HBIX 3aKOHOB ¥ OTPAHNYEHHOCTH MCIIOJIb30BAHUA YaCTHBLIX 3aKO-
HOB;

—aHaJW3UPOBATh U OOBSACHATH SJIEKTPOMATHUTHBIE IIPOIECCHI
U ABJIEHUS, UCIIOJb3YA OCHOBHBIE ITOJIOMKEHUA M 3aKOHBI 9JIEKT-
POAVHAMUKYN ¥ CHEIUAJbHON TEOPUU OTHOCUTEJIHLHOCTHU (3aKOH
COXpaHeHUs JeKTPUUYECKOTo 3apsama, cuiaa Amiepa, cuiaa Jlo-
peHIla, 3aKOH 3JIEKTPOMATHUTHOM WHAYKIIMHU, OpaBujo JleHia,
TOCTYJIATHI CIIEITUAJBHOM TEOPUU OTHOCUTEILHOCTY JUHINITENHA;
a TaK’Ke IPaKTUUYECKM BajKHBbIE COOTHOIIIeHUs:: ¢BA3b JIC camo-
UHIYKIIUYA B dJI€MEHTEe 9JIEKTPUUYECKOI IIeIId CO CKOPOCTBHIO M3-
MEeHEeHUs CUJbI TOKa);

—aHaJN3UPOBATL U 00'BSICHATH KBAHTOBBIE IIPOIIECCHI U SIBJIECHUA,
VCIIONb3YA IIOJIOMKEHWA KBaHTOBOW (Quaumku (ypaBHeHUe OUWH-
urreiina aaa goroaddexTa, mepBLIii M BTOPOU IIOCTyJIaThl Bopa,
OPUHIINI HeompeaeaéHHOCTH leiizeHbepra, 3aKOH COXpPaHEHUS
3apsg0BOTO ¥ MacCOBOTO UNCEJI ¥ 9HEPIUU B AJAEPHBIX PEaKIIUAX,
3aKOH PaJMOaKTUBHOTO pacuaja);

— ONUCHIBATDH (PUBUUECKHE IIPOIECChl U SIBJICHUSA, UCIIOJb3YsI BeJIM-
YUHBI: HAIPAKEHHOCTD 3JIeKTPUUECKOTO II0JIsI, IIOTeHITNA dJIeK-
TPOCTATUYECKOTO OJIA, PABHOCTDH IIOTEHIIMAJIOB, SJI€KTPOIBIIKY -
masa Ccuja, WHAYKIWA MATHUTHOTO TOJIsI, MAarHUTHBINA ITOTOK,
PENSATUBUCTCKUN WHMIYJIbC, HOJHASA JHEPrus, dHEePrusi IIOKOHd,
cuna AMiepa, UHIYKTUBHOCTD, 9J€KTPOABUKYIIAA CUJIa CaMO-
WHAYKIINNA, SHEPTrUsA MarHUTHOTO IIOJA IITPOBOAHUKA C TOKOM,
9HepPruA WM uMMOyJabc (POTOHA, MACCOBOE UWCJIO W 3apan fAapa,
9HEPrusd CBA3U ANPA;
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—O00BACHATh OCOOEHHOCTU IIPOTEKAHUA (PU3UMUECKUX ABJICHUN:
9JIEKTPOMATrHUTHASA WHAYKIINA, CAMOMHIYKIIUSA, PEe30HaHC, WH-
TepdepeHnua BOJH, TUGpPaKIud, JUCIEPCU, IIOJHOEe BHYTPEH-
Hee oTpaykenue, (Qoroadderr, anbha- um Oera-pacmambl AIep,
raMMa-musjaydeHue anep; PrusndecKre IMIPUHIUIIBI CIEKTPAJIbHOIO
aHaJIM3a 1 PaboThI JIa3epa;

—ompenesATh HaIpaBlIeHWe WHAYKIIUY MATHUTHOTO IIOJIS IIPO-
BOJHUKA C TOKOM, cuJbl Amiepa u cuibl JIopeHa;

—CTPOUTHh M300pakeHue, co3gaBaeMoe IIJIOCKMM 3epPKaJjioM, TOH-
KO#l TMH30M M PacCUNUTHIBATH €r0 XapaKTePUCTUKHU;

— IIPUMEHATH OCHOBOIIOJAaralole aCTPOHOMUYECKUe ITIOHATUA, Te-
opuu U 3aKOHBI AJA aHaAJIM3a W O00bsACHeHUA (PUBUUECKUX IIPO-
IIeCCOB, MPOUCXOAAINUX B 3BE3max, B 3BE3NHBIX CHCTEMAaX,
B MEXXTAJIaKTUYECKOU cpele; ABUKEHUA HeOeCHBIX TeJ, DBOJIO-
IIUU 3BE31 U BcesieHHOI;

—IIPOBOAUTL KOCBEHHBIE M3MepeHUs (PUBUUECKUX BEIUYUH; HIPU
9TOM BBIOMPATH ONTHUMAJIBHBINA METOJ N3MepPeHMsd, OIleHUBAThL a0-
COJIIOTHBbIE M OTHOCHUTEJIbHLIE IOTPEIIHOCTH IPSAMBIX M KOCBEH-
HBIX U3MepeHUl;

—IIPOBOAUTEL HCCIEJOBaHNE 3aBUCUMOCTEIH (PU3UUYECKUX BEJIUUYUH
C HCIOJIb30BAHUEM MPAMBIX M3MEPEHUM: IIPU 3TOM KOHCTPYHPO-
BaTh YCTAHOBKY, (PMKCHUPOBATEL PE3YJIbTATHI IIOJYUYEHHOM 3aBUCH-
MOCTU (PU3UUYECKUX BEJIUYUH B BUAe I'pa@UKOB ¢ yuéToMm abco-
JIOTHBIX TOTPEIITHOCTe WM3MepeHUM, MmejaTh BBIBOABI IIO
pesyJibTaTaM MCCJIeLOBAHMS;

— IIPOBOAUTE OIBITHI II0 IIPOBEPKE MPEAJIOKEHHOMN I'MIIoTe3bl: ILIa-
HUPOBATh SKCIEPUMEHT, COOMpPATh SKCIEePUMEHTAJIbHYIO ycTa-
HOBKY, aHAJM3UPOBATDL IOJYUYEHHBIE PE3yJbTAThbl U JeJIaTh BbI-
BOJl O CTATyCe IIPEIJIOKEeHHOl I'MIOoTeskl;

— OIIMCHIBATH METOILI OJYUSHUA HAYUHBIX ACTPOHOMUYECKUX 3HA-
HUA;

—co0aonaTh IpaBujaa 6e30IIacHOr0 TPyaa IPU HPOBEIeHUN HCCJIe-
JOBAaHUI B paMKaxXx yueOHOTO OKCIEepPUMEHTa, IIPaKTUKyMa
" yueOHO-MCCJIeN0BATEIbCKON 1 IPOEKTHON NeATeIbHOCTH C KC-
TOJIb30BAHUEM W3MEPUTEJIbHBIX YCTPOUCTB U JabopaTOPHOTO
obopynoBaHMUA;

— periaTh pacuéTHbBIE 3aJlaUl C IBHO 3aJaHHOU 1 HeSIBHO 3aJaHHOI
pu3UUECKOM MOIeJbIo: Ha OCHOBAHUU aHAJIW3a YCJIOBUSA BBHIOU-
paTh (pusuuecKue MOIENU, OTBedalolire TpeboBaHUAM 3amauw,
OPUMEHATh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHA M HOCTYJIATHI
PpuUBNUECKUX TEOPUI IIPU MCIIOJbL30BAHNMN MaTeMATHUYECKHX Me-
TOMNOB PeIlleH’s 3aJa4, IPOBOAUTHh PACUEThl HA OCHOBAHUU HMMe-
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IOIUXCA AAHHBIX, aHAJU3UPOBATH PE3YJbTATHI 1 KOPPEKTUPO-
BaTh METOABI PEIIeHUs C YUETOM ITIOJYUYEHHBIX Pe3yJIbTaTOB;

—pelmiarb KayeCcTBEHHBIE 3ajauM, TpeOylolue IIpMMEHEeHUsS 3HAa-
HU# M3 PasHBIX Pas3/ieJIOB IIMTKOJBHOTO Kypca MUIWMKHU, a TaKKe
WHTEeTrpaluy 3HAHUU U3 APYTUX IPEIMETOB €CTeCTBEHHO-HAYyYHO-
ro IUWKJAa: BBICTPAMBATDL JIOTUUYECKYIO IIEIOYKY pPacCy KIAeHUM
C OmOpOll Ha M3yYeHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U (U3WUe-
CKUe ABJIEHUST;

—HCHOOJIb30BATh TEOPETUUECKUEe 3HAHUA I O0bSICHEHUS OCHOB-
HBIX NIPUHIMIOB PAabOThl M3MEPUTEJIbHBIX NPUOOPOB, TEXHUUE-
CKUX YCTPOMCTB M TEXHOJOTMYECKUX IIPOIECCOB;

— IIPUBOAUTH IIPHUMEPHI BKJaJa POCCUMCKHX U 3apPYyOEKHBIX yué-
HBIX-(OUBUKOB B Pa3BUTHE HAYKU, O0'bsICHEHNE IPOIECCOB OKPY-
JKaIoIero MUpa, B PA3BUTHE TeXHUKU U TEXHOJIOTHIT;

—aHaJu3UpPOBATD U OI[EHUBATH ITOCJIEACTBUA OBITOBOM U TPOU3BOJ-
CTBEHHOU [esTeJbHOCTH YeJIOBeKa, CBA3AaHHOI ¢ (PU3UUECKUMU
mpolieccaMu, C IIO3UIMII SKOJIOTMYECKOI 0e30IIacHOCTH; IIpen-
CTaBJI€HUN O PaIMOHAJIBHOM HOPUPOAOIIOIbB30BAHUM, a TaKiKe
Pa3yMHOM WCIIOJIb30BAHUM MOOCTUIKEHUN HAyKW ¥ TEXHOJIOTHH
IJIsT JajJbHEeMNIero pasBUTHS YeJIOBEUeCKOT0o OOIIecTBa;

— IIPUMEHATh PAas3JINYHbIe CIIOCOOBI PaboThI ¢ MHPOpManueir Gpusu-
YEeCKOTr0 COAepP:KaHMA C MCIIOJb30BAaHMEM COBPEMEHHBIX MH(MpOP-
MAaIlMOHHBIX TE€XHOJIOTHII: IIPU 3TOM HMCHIOJIb30BaTh COBPEMEHHBIE
nH(GOPMAIMOHHbIE TEXHOJIOTMM [JA II0OMCKa, mnepepaboTKu
U IpeabaBIeHUA YUeOHON M HAYyUYHO-TIONYJIAPHON MHMOPMAIIUHU,
CTPYKTYPUPOBAHUA ¥ WHTepHpeTanuum WHGOPMAINU, MOJyUeH-
HOW M3 PAl3JIMYHBIX HCTOYHMKOB; KPUTHUYECKH aHAJINU3UPOBATH
moJiydaeMyo MHAOOPMAIIUIO U OIEeHUBATH €€ JOCTOBEPHOCTH KaK
Ha OCHOBE MMEIOIMNXCA 3HAHUI, TAK ¥ Ha OCHOBE aHAJIMU3a UCTOY-
HUKa WHPOPMAaIIUN;

—IIPOABJIATH OPraHM3aIMOHHbIE U MO3HaBaTEeJIbHbIE YMEHUS CaMoO-
CTOATEJHLHOTO IPUOOPETEHNA HOBBIX 3HAHUIN B HMPOIECCE BBITIOJ-
HEHUs IIPOEKTHBIX U yueOHO-HCCJIeIoBaTeIbCKUX paboT; pabdo-
TaThb B T'PYIINIE C BHITIOJHEHUEM Pa3JIUYHBIX COIMAJTBLHBIX POJIEH,
IJIAHUPOBATH PabOTy I'PyHNIbI, PAIITMOHAIBHO PaCIpeneATh Aesd-
TeJBHOCTb B HECTAHAAPTHBIX CUTYAIlUSIX, aJeKBATHO OI[eHWBATH
BKJIA Ka’KJOT0 U3 YYACTHUKOB I'PYHNObI B pPellleHNe PacCMaTpU-
BaeMoM mpo0JeMbl;

— IIPOABJIATh MOTHUBAIIMIO K OymyIIeil mpodecCuoHAILHON AeATeNb-
HOCTHY IO CHEMUAJIBHOCTAM (PpUBMKO-TEXHUYECKOTO npoduiida.
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COAEPXXAHME YYEBHOI0 NPEAMETA «®U3UKA»
(YINYBJEHHbIN YPOBEHD)

10 Knacc

PA3JE/1 1. HAYYHbIA METOJ, MO3HAHUA NMPUPOAbI

dusrka — QPyHIaMeHTaJIbHAA Hayka o mpuponae. HayuHblit me-
TOJ TIO3HAHUA U METOABI MCCJIENOBAHUA (DUBUUECKUX ABJICHUH.

IKCIepUMEHT U TeOPUs B Ipoliecce MO3HAHUA Ipupoabl. Habro-
IeHUe U SKCIIEPUMEHT B (pusmke.

Cmoco06bl n3MepeHnsa (pusuUecKUX BeJIUUNH (AHAJOTOBbIe U Iu@-
POBBIE U3MEPUTENbHBIE TPNOOPHI, KOMITBIOTEPHBIE JATUNKOBLIE CU-
CTEeMBI).

ITorpemHocT usmMepeHuii GuandecKux BeauuyuH (abcoaroTHas
Y OTHOCUTEJbHAS).

MopenupoBanue GpusmuyecKUX ABJIEHUN U IIPOIECCOB (MaTepu-
aJibHAsA TOUYKAa, a0COJIIOTHO TBEPZOE TeJO, UAeaibHAA KUIKOCTD,
TOUEUHBINI MCTOUHUK cBeTa). ['mmoresa. PusmuecKuii 3aKOH, Tpa-
HUITLI €r0 IPUMEeHUMOCTH. Pu3nuecKas TeOpus.

Poab 1 mecTo pusuku B (QOPMHUPOBAHUYN COBPEMEHHOI HAyUYHOMI
KapTUHBI MUPA, B IPAKTUYECKOUN NeATEJTbHOCTU JIOIEH.

Yuenuueckuil skcnepumenm, nabopamopHusie pabomst, nPaK-
muxym!

1. smepeHUe CUIBI TOKA WM HANPAKEHUA B I[€NU IOCTOSHHOTO
TOKA MPU IIOMOIITY aHAJOTOBBIX U IMU(MPOBBIX U3MEPUTETbHBIX
npubopoB.

2. 3HaKOMCTBO ¢ I[u(PoBOoI Jaboparopueil mo ¢pusure. IIpumepsl
usMepeHusa (HUSUUECKUX BEJIMYMH NIPU IOMOIIU KOMIIBIOTED-
HBIX JaTYHUKOB.

1 B 6yioKke «YUeHUYECKUIl 9KCIIEPUMEHT, JIabopaTopHbIe PabOThI, TPAKTH-
KyM» IIPEICTaBJIE€H IlepedeHb YUYEeHWYEeCKUX paboT, KOTOpBIE IIeJIeCOo-
00pas3HOo IIPOBOAUTH MIPU U3YUYEHUN MAHHOM T€MbI. YUeHUUYECKUH dKCIIe-
PUMEHT IIPOBOAWTCA B IIPOIlECCE MCCIEeAOBATENIbCKON [OeATeIbHOCTU
yJammxcsa B paMKaX M3YUYeHUd HOBOTO MaTepuasa, JiabopaTopHBIE pa-
OOTHBI CIAYsKAT IIPENMYIIECTBEHHO IJId 3aKpelJeHUA MaTepuaja 1 OlleH-
KU YPOBHA C(I)OpMI/IpOBaHHOCTI/I COOTBETCTBYIOIIIUX IIPEAMETHBIX PEe3yJib-
TaToB. PaboThl mpakTUKyMa 00eCcIeuMBaIOT IIOBTOPeHUE M 0000IIeHme
MaTepHajia 1 IPOBOSATC J1u00 B KOHIlE N3YyUYeHUA pasiena, Judo B KOH-
e yuebHOro roma. BrIOOpP TeMaTHUKH IJsI 9TUX BUAOB YUYEHUYECKUX
OPAaKTUUYECKUX PAabOT IPOBOAUTCSA YUUTEJIEM HCXOAS M3 OCOOEHHOCTEN
IIOYPOYHOTO MJIAHWUPOBAHUSA U OCHAIIEeHUA KabuHeTa (PU3UKU.
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PA3JEN 2. MEXAHUKA
Tema 1. KuHematuka

Mexananueckoe nBukeHme. OTHOCUTEJIBHOCTh MEXaHWYECKOTO
nBusKeHuda. CucremMa oTcuéTa.
Ilpsamasa u o6paTHad 3agauyl MeXaHUKHU.
Panmyc-BeKTop MaTepHaJbHOM TOUKM, €r0 IIPOEKIINU Ha OCU CU-
cTeMbl KoopauHaT. TpaeKTopud.
Ilepemernienure, CKOPOCTh 1 YCKOPEHME MaTepPUaJIbHOM TOUKM, UX
OPOEKIINM Ha ocu cucTeMbl KoopauHaT. CiioyKeHUe IepeMeIeHnin
¥ CJIOKEeHUe CKOPOCTeH.
PaBHOMepHOE 1 PAaBHOYCKOPEHHOE IIPAMOJIMHEHHOe IBUKEHUe.
3aBHUCUMOCTH KOOPAUHAT, CKOPOCTH, YCKOPEHUS U ITyTHU MaTepuab-
HOUM TOUKHU OT BPEMeHU U UX rpaduKru.
CBob6omHOEe majeHue. YCKOpeHUMe cBOOOAHOTO mameHuA. [[BuKe-
HHe TeJja, OPOIIEeHHOTO IOJ YIVIOM K I'OPHU30HTY. 3aBUCUMOCTh KO-
OpAMHAT, CKOPOCTU U YCKOPEHUS MaTepUaabHOM TOUKY OT BpeMeHU
1 uX rpaukn.
Kpusonuneiinoe gpu:keHue. [IBuiKeHe MaTepruaIbHON TOUYKH 110
OKPYKHOCTH. YIUVIOBad U JIMHeliHad cKopocTh Touku. Ilepuon u ga-
crota obpareHusa. IleHTpocTpeMuTesabHoe (HOpMAJIbHOE) U Kaca-
TeJabHOE (TaHTEeHIIUAJIbHOE) YCKOPEHNEe TOYKMU.
Texnuyeckue ycmpoilcmaa u mexmHosozuiecKue npoueccol: CIu-
IOMeTp, OBUKeHINEe CHapsAOOB, IeIHbIe, IIlecTepEHUYAThIe I PEeMeH-
HbIe IIepeaayuu, CKOPOCTHBIE JUMTHI.
Hemoncmpauuu
1. Mogenb cucTeMbI OTCUETA, MJLIIOCTPAINA KUHEMATUIECKUX Xa-
PAKTePUCTUK ABUMKEHUS.

2. C1oco0OnlI ncciiefoBaHUA TBUIKEHUM.

3. NnnrocTpaliusa mpeaebHOTO IIepexofa U M3MepeHrue MIHOBEH-
HOI CKOPOCTH.

4. IIpeo6pasoBaHMe ABUIKEHUN C MCIIOJb30BAHNEM MEeXaHU3MOB.

5. ITagenue Tes B BO3AyXe U B Pa3perkKeHHOM IIPOCTPAHCTBE.

6. HaGimroneHue OBUKEHUA TeJa, OPOIIEHHOTO IO/ YIJIOM K TOPH-
30HTY U FOPU3OHTAJILHO.

7. HammpaByieHIe CKOPOCTHU IIPU ABUIKEHUU II0 OKPYIKHOCTHU.

8. IIpeobGpaszoBaHue yIJIOBOIl CKOPOCTU B PEAYKTODE.
9. CpaBHeHUEe IyTel, TPAeKTOPUH, CKOPOCTEHN ABUIKEHUSI OTHOTO
¥ TOTO K€ Tejla B PAa3HBbIX CHUCTEMAaX OTCUETA.

Yuenuueckuili a3xcnepumenm, nabopamopHbie pabomul,
npaxKmuxKym

1. 3mepeHre MI'HOBEHHOM CKOPOCTH.

OU3NKA. 10—11 knaccsl 23



2. IzamepeHne yCKOpPEHUS IIPU IIPSIMOJHUHENHOM PaBHOYCKODEH-
HOM OBUKEHUU II0 HAKJOHHOM ILJIOCKOCTH.

3. NccrnemoBaHue 3aBUCUMOCTH IIYTU OT BPEMEHU IPU PABHOYCKO-
PEeHHOM ABUKEHUH.

. Ismepenune yckopeHus CBOOOIHOTO IIageHUs.

5. 3yueHue ABUKEHHUS Teja, OPOIIEHHOr0 TOPU30OHTAJIbHO. IIpo-
BEpKa I'IIoTe3bl O HpHMOfI HpOHOpHI/IOHaJIbHOfI 3aBUCHMOCTIL
MEXKOY AAJTbHOCTBIO IMOJIETA M HAYAJBHON CKOPOCTBHIO TeJia.

. Isyuenne paBHOMEPHOIO ABUKEHUS TeJia II0 OKPY>KHOCTH.

7. WccaeqoBaHue 3aBUCUMOCTH IIeprofa o0paIeHnusa KOHNUYEeCKO-

To MasgTHUKA OT ero mapaMeTpPOB.

o~

=]

Tema 2. luHamuka

IlepBriti 3akoH HbloToHa. MHeplnuajibHBIE CHUCTEMBI OTCUETA.
ITpuanun orHocurenvHocTtu l'anmnesa. HenHepiinasbHbIE CUCTEMBI
orcuéTa (ompeneseHre, IPUMEPHI).
Macca Tena. Cuna. IIpuHIIUIT CyIepHIO3UIIUHN CUJI.
Bropoii 3akoH HpioTOHA /1 MaTepuaabHOU TOUKU.
Tperuii 3axkon HpoTOHA Oy MaTepUAIbHBIX TOUEK.
3aK0OH BCEMUPHOTO TATOTEHUA. OKBUBAJEHTHOCTD I'PaBUTAIIMOH-
HOUI M MHEPTHOI MAaccCHhI.
Cuia TsisxecTr. 3aBUCUMOCTD YCKOPEHUA CBOOOTHOTO MaleHUA OT
BBICOTHI HAJl TOBEPXHOCTHIO IIJIAHETHI U OT reorpadguuecKoil mIimpo-
Thl. [[BUKeHMe HeOEeCHBIX TeJ U UX COYTHUKOB. 3aKoHBI Kemiepa.
ITlepBas KocMUuecKasa CKOPOCTS.
Bec Tena. Bec Tesa, IBMIKYIIIEroCs ¢ YCKOPEHUEM.
Cuna ynpyrocru. 3akou I'yka.
Cuna tpeuus. Cyxoe tpeHue. Cua TpeHUS CKOJbKEHUS U CHUJA
TpeHuA moKoA. Koapduiiumenr tpeuus. Cusaa cOIpOTUBIEHUS TPU
OBUMKEHUHU TeJia B "KUAKOCTHU WJIU rade, eé 3aBUCUMOCTH OT CKOPO-
CTH OTHOCUTEJHHOTO IBUKEHUS.
HaBmeHwne.
Texnuueckue ycmpoilcmea u mexHoa0zZuiecKue npoueccol: mos-
MIUITHUKY, TBUKEHNE NCKYCCTBEHHBIX COYTHUKOB.
Hdemoncmpauuu
1. HaGaionenne OBUKEHUS TeJ B MHEPIUAJILHBIX M HEWHEPIH-
aJBHBIX CHCTEMaX OTCUETA.

2. IIpuHIIUT OTHOCUTEJIHLHOCTH.

3. Kauenue aByX IIUJINHIPOB UJIY IIIapOB PA3HOUM MAacCChI ¢ OOUHA-
KOBBIM YCKOPEHUEM OTHOCUTEJIHHO HEMHEPIMAJIbHON CUCTEMBbI
oTcuérTa.
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4. CpaBHeHUe PaBHOAEHCTBYIOIIEI CUJILI C IPOU3BEIEHIEM MAaCChI
Ha YCKOPEeHUA.

5. PaBeHCTBO CcHJI, BOSHUKAIOITUX B PE3YJIbTAaTe B3aMMOAEHCTBUA TEJI.

6. smepenue macc mo B3auMOAEHCTBUIO.

7. HeBecomocCTsb.

8. Bec Tesia Ipu YCKOPEHHOM ITOABEME U MaJeHUU.

9. ITeHTpobGEKHBIE MEXAaHU3MBI.

10. CpaBHeHHEe CUJ TPEHUS HOKOS, KaUeHUs U CKOJbKEHUs.
Yuenuueckuili a3xcnepumenm, nabopamopHbie pabomul,
npaxKmurym

1. isamepeHMe paBHOIEMCTBYIOIEl CUJI IIPY ABUIKEHUU OpycKa 1o
HAKJIOHHOH IIJIOCKOCTH.

2. IIpoBepka rumore3bl O HE3aBHCHUMOCTH BPEMEHHU IBUKEHUSA
OpyCcKa MO0 HaKJOHHON IJIOCKOCTU Ha 3aJaHHOE PACCTOSHUE OT
€T0 Macchl.

3. UccnemoBaHue 3aBUCUMOCTHU CHUJILI YIPYTOCTU OT Ae)opMaIiuu
IJIs IPYYKUHBI M Pe3UHOBOr0O o0pasiia.

4. syueHne OBUIKEHUA CUCTEMBI TeJl, CBA3AHHBLIX HUTBHIO, IIepe-
KUHYTOI yepes JETKUH OJIOK.

5. smepenue KoadduimeHTa TpeHUA 10 BeJIUYNHE YIVIOBOTO KO-
adpdunuenta sapucumocru F, (N).

6. UccinenoBanue OBUKeHUA OpPycKa II0 HAKJIOHHON IIJIOCKOCTU
C IIepeMeHHBIM K03 PUIreHTOM TPEeHUH.

7. 3yueHUe ABUIKEHUA Ipy3a Ha BajJy C TPEHUEM.

Tema 3. Cratuka TBéppgoro Tena

Teépmoe Temo. IlocTymaTesbHOe U BpallaTeJlbHOE ABUIKEHUE
TBEPAOTO TeJja.

MoMeHT cuJIbI OTHOCUTEJIBHO ocu BparieHus. Iliaeuo cuabl. Ciio-
JKeHUe CUJI, IPUJIOYKEHHBIX K TBEpAOMY Teiry. LleHTp Tsa:xecTH Tesa.

YcioBus paBHOBECUS TBEPAOTO TeJia.

YceroitunBoe, HeyCcTOHUYMBOE, 6e3pa3IMuHOe PaBHOBECHE.

Texnuyeckue ycmpoilcmea u mMexHOLOzZUYeCKUe NPOYECCyL:
KPOHINTEeHH, CTPOUTENbHBIA KpaH, PelréTyaTbie KOHCTPYKIIUHU.

Hdemoncmpauuu

1. YcioBusi paBHOBeECHU.

2. Buabl paBHOBECHSA.

Yuenuueckuil 3xcnepumenm, nabopamopHble pabombl,
npaKmurKym

1. NcciaenoBaHue yCJIOBUiT paBHOBECHUS TBEPIOTO TeJaa, UMEIOIIEro

OCh BpAIlleHUsd.
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2. KoHCTpyupOoBaHue KPOHIITEHHOB M PACUET CHUJ YIIPYTOCTH.
3. IzyueHne yCTOMUYMBOCTU TBEPIOTO TeJa, MMEIOIero ILIOIalb
OMOPBHI.

Tema 4. 3aKOHbl COXpPaHEHUA B MeXaHUKe

VMmyibe MaTepuaabHON TOUKM, CUCTEMbI MATEPUATBHBIX TOUEK.
ITenTp Macc cucTeMbl MaTePUATBHBIX TOUEK.

Wmnyabe cuibl 1 M3MEHEHHEe MMITYJIbCA TeJa.

3aK0H COXpaHeHUsa UMOYJIbca.

PeakTuBHOE OBU)KEHHE.

MomeHT nMnyJibca MaTepuaabHOI TouKu. IIpencraBienue o co-
XPaHEHUM MOMEHTA UMIIYJbCA B IEHTPAJIbHBIX ITOJIAX.

Pa6ora cuabl Ha MaJioM W Ha KOHEUHOM IepemerieHuu. I'padu-
yecKoe IIpefcTaBjieHe PaboThl CUJIbI.

MoIHOCTh CHJIBI.

Kunernueckas sHeprus MaTepuaJbHOW Touku. Teopema 00 m3-
MeHeHU! KMHEeTUYEeCKOM SHePruu MaTepuaJbHON TOUKH.

IToTeHnnmuanbHBbIe W HEMOTEHIHAJbHBIE CUJbl. IloTeHIIMalbHAS
sueprud. IloTeHIuaabHAsS SHEPTUS YOPYyro aedopMupPOBAHHON
npy:xkuHbl. IloTeHiuanbHasa S9HEPrusA Teja B OSJHOPOLHOM I'DaBHUTA-
MuOoHHOM IToJe. IloTeHIuaIbHaA SHEPTUsa Tejla B I'PaBUTAIMOHHOM
moJie OJHOPOAHOTO Inapa (BHYyTPU M BHe I1apa). Bropas Kocmuue-
cKasd CKOpocTh. TpeTbss KOCMUUYECKAs CKOPOCTbD.

CBs3b PabOTHI HEIIOTEHIINAJIBHBIX CHUJI C U3MEHEHEM MeXaHuue-
CKOM YHEPTHU CHCTEMBI TeJl. 3aKOH COXPaHeHUA MeXaHUUEeCKOI
SHEepTrUuu.

Viupyrue u Heynpyrue CTOJIKHOBEHU.

VYpaBuenue BepuyJiu A1 uaealbHON KUIKOCTU KaK CJIEICTBUE
3aKO0HA COXPAHEHUA MeXaHUYeCKO sHepruu.

Texnuyeckue ycmpoilcmea u mexHoJsozuiecKue npoueccsl: IBU-
JKeHUue paKeT, BOJAOMET, KOIEP, NMPYsKUHHBIN IIHMCTOJET, THPOCKOII,
(purypHoe KaTaHue Ha KOHbKaXx.

Hemoncmpauuu

1. 3aKOH coxXpaHeHUs UMIYJabca.

2. PeakTuBHOE ABUKEHUE.

3. IzamepeHMe MOIIHOCTU CUJIBI.

4. IsMmeHeHUe SHEPTUU TeJia IIPU COBEPIITeHUW PabOTHI.

5. BsauMHBIe IIpeBpalleHnusa KUHEeTUUYEeCKOM U IIOTeHI[MaJIbHOMI
9HePruil npu AefiCTBUU Ha TeJO CUJbI TAMKECTU W CUJIbI YIPY-
TOCTH.

6. CoxpaHeHue sHePruu IpU CBOOOAHOM IAMeHUU.
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Yuenuueckuil a3xcnepumenm, nabopamopHbie pabomul,
npaxKmuxKym

1. IamepeHne mMOyJbca TeJjia, OPOIIeHHOr0 TOPU30HTAJIBHO.

2. zamepeHne UMITyJIbCca Teja II0 TOPMO3HOMY IYTH.

3. IsmepeHUe CHUJIBI TATU, CKOPOCTH MOZAEJU 3JIEKTPOMOOUIISA
M MOIIIHOCTU CUJIBI TATHU.

4. CpaBHeHUEe U3MEHEHUA UMITYJIbCA TeJia C UMIIYJIbCOM CHUJIBI.

5. UcciegoBaHue cCOXpaHEHUsS MMITYyJIbCA IIPU YIPYTOM B3aWMO-
IeMCTBUU.

6. IsMmepeHUe KNHETUYECKON 9HEPTUH TeJia II0 TOPMO3HOMY IIYTH.

7. CpaBHeHVE W3MEHEHUA IOTEHIIMAJbHON OSHEPIrUU NIPYIKUHBI
¢ paboToi CUJIBI TPEHUS.

8. Ompenenernue paboOTHI CUJIBI TPEHUA IPU ABUKEHUM TeJja II0
HaKJIOHHOU IIJIOCKOCTH.

PA3JEN 3. MOJIEKYNIAPHAA ®U3UKA N TEPMOAWHAMUKA
Tema 1. OCHOBbI MONEKYNAPHO-KUHETUYECKON Teopumn

OCHOBHBIE TIOJIOKEHUS MOJIEKYIAPHO-KUHETUYECKO Teopuu
(MKT), ux onbiTHOe obocHOoBaHue. [uddysus. BpoyHoBcKoe nBuU-
sKeHre. XapaKTep ABUIKEHUA U B3anMOAeiCTBUA YaCTUIL BeIllecTBAa.
Mogenu cTpoeHUA ra3oB, JKUAKOCTEH 11 TBEPABIX TeJ U 00bACHEeHUEe
CBOMCTB BeIllecTBa Ha OCHOBe 3TUX MozeJseii. Macca u pasMepsl MO-
aexyia. KomuuectBo BemectBa. IlocTossaHaAa ABoragpo.

TennoBoe paBHOBecue. Temmeparypa u e€ msmepenue. Illkana
Temnepatyp llerbcus.

Mopgenn uneanbroro raza B MKT: wacTumsl rasa IBUKYTCS Xao-
TUYECKU W He B3aMMOAENCTBYIOT APYT C APYTOM.

T'azoBble 3aKoHBI. YpaBHeHUe MenneneeBa—Kiamneiipona. A6co-
JI0THasA TeMmoeparypa (imkajga Ttemmepatryp KeabBuHa). 3aKoH
Hansrona. MBompoliecchl B UAeaJJbHOM Ta3e ¢ MOCTOAHHBIM KOJIU-
YeCcTBOM BelllecTBa. I'paduuecKoe mpencTaBIeHNE W30IIPOIECCOB:
ms3oTepMa, u30xopa, msobdapa.

CBsA3b MeKIy OaBlieHHeM UM CpeJHell KHHeTHUYECKOM sSHepruei
HOCTYHATEJbHOrO TEILJIOBOTO IBUKEHUS MOJEKYJ KJIACCUUECKOro
uneaabHoro rasa (ocuoBHoe ypaBueHue MKT maeanpHOTO rasa).

CBsA3b abCOIIOTHOII TeMIOepaTyphbl KJIACCUUECKON TepMOAMHAMITYE-
CKOM CHCTEMBI CO CpeaHell KWHEeTUUYECKOM SHEepPrueil IOCTyIIaTeIbHOr0
TEILIOBOT'O ABUIKEHUS €€ YaCTHII,.

TexHuyeckue ycmpoilcmea u mexHoL02ZuLecKlUe NPoyeccsbl: Tep-
MOMeTp, 6apoMeTp, MoJyUueHrne HaHOMaTepHUaoB.
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Hemoncmpauuu
. Mogenb nBuiKeHMs YaCTHUIL BeIllecTBa.
. Mozens OPpOYHOBCKOTO ABUIKEHUS.
. Bueoposink ¢ 3anuchio peajbHOro OPOYHOBCKOTO ABUKEHMUS.
. duddysusa KUIKOCTEH.
. Mozenu KpucTaJlInUYeCKUX PEIIETOK.
. Habmiomenue u mcciiegoBaHMe M30IPOIECCOB.
Yuenuueckuil 3xcnepumenm, nabopamopHwbie pabomul,
npaKmuxkym
1. UccaemoBaHue IIpoIlecca YCTAHOBJICHUS TEIIJIOBOTO PABHOBECHU S
IpHU TEIJIO00MeHe MeKIAy ropaueil 1 XOJOAHOI BOIOI.
. IsyueHnne m30TepMHUUECKOr0 IpoIecca.
. Isayuenune m30XOpHOro IIpoIecca.
. U3yuenne n3o006apHOro mpoiiecca.
. UccmemoBanue ypaBHEHUSA COCTOSHUA.

OOt W

Ul W N

Tema 2. TepmoguHamuxa. Tennosbie MaLUMHBI

Tepmoaunamuueckas (TII) cucrema (kpuTepuu oT60pa). 3amgaHue
BHeInHUX ycyioBui#l nid Tl cucrembl. BHelnltHue 1 BHyTpeHHUE Ha-
pametpsl. ITapamerpsr TI] cucTemMbl KaK cpefHUE 3HAUYEHUSA BEJIU-
YMH, ONKCHIBAIOIINX €€ COCTOSAHNEe HA MUKPOCKOIIMYECKOM YPOBHE.

Hynepoe Hauaso repmogunamuku. CaMoIpon3BOJIbHAA peaKca-
nuda Tl cucTeMbl K TEIJIOBOMY PaBHOBECUIO.

Mogens TI cucTeMbl B TEpMOAMHAMUKE — CHUCTEMa YPaBHEHUN:
TEPMUYECKOE U KAJOPUIECKOE YPABHEHUA COCTOAHUS.

Mogens KIaccuuecKoro MaeaJ bHOIO ra3a B TEPMOAUHAMUKE — CU-
creMa ypaBHeHUi: ypaBHeHue MeHneneeBa—Kianelipona u BbIpa-
JKeHue IJIsI BHyTPeHHel SHeprur. YCJIOBUSA IIPUMEHUMOCTH 3TOM MO-
Oeau: HU3Kas KOHIEHTPAIUA YAacCTUIl, BBICOKHE TeMIIepaTyph.
BripaskeHue 1151 BHyTPEHHEHN 9HEPIUHU KJIACCUUYECKOTO OTHOATOMHOTO
uzeanbHoro rasa. MossipHbIe TENTIOEMKOCTH Cy, U €, B 9TOH MOJEJIN.

KBasucrarnueckue u HecTaTUYeCKUE MIPOILECCHI.

diemMeHTapHasd padoTa B TepMoAuHaAMUKe. Bblunciienne pabdoThl
no rpaduKy mpoiliecca Ha pV-gumarpaMMe.

Tensonepenayua Kak crocod nsMeHeHUA BHyTpeHHel sHepruu T/]
cucTeMbl 6e3 coBepIeHusa paboTsl. KOHBEKITINA, TEILJIOIPOBOAHOCTD,
u3JydeHue.

KoanuecTBo TemnoTsl. TemmoéMKOCTE Tesia. YaAeabHAS TEILJIOEM-
KOCTh BeIllecTBa. YJeJbHas TeIJIOTa CrOpPaHUsA TOILIWBa. Pacuér
KOJIMYEeCTBA TEIJOTHI HpU Temjoiepenade. IlomaTue o6 ammadar-
HOM IIpoIiecce.
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IlepBBlii 3aKOH TepMOAMHAMUKN. BHYTpeHHsAsS sHeprus. Koium-
YeCTBO TEIJIOTHI M PaboTa KaK Mepbl U3MEHEHUsI BHYTPEeHHe! sHep-
ruu Tl cucTeMsbl.

Bropoii 3aK0H TepMOAMHAMUKM OJA PABHOBECHBIX IIPOIECCOB:
uepes 3aJaHHOe paBHOBecHOe cocrosuue TI[ cucTeMbl IIPOXOMUT
eIUNHCTBeHHas aguadara. AOcoJoTHAs TeMIlepaTypa.

Bropoit 3aK0H TepMOAVHAMUKY JIJIsI HePABHOBECHBIX IIPOIIECCOB:
HEBO3MOKHO IepelaTh TEIJIOTY OT 0ojiee XOJOMHOTO Teja K OoJee
Harperomy 6e3 kommneHcanuu (Kiaysuyc). HeobpaTumocTs TpUpos-
HBIX IIPOILECCOB.

ITpuunune! geificTBuA TemaoBbIX Mmariuu. KITII.

Maxkcumanbuoe 3uauenue KIII. ITuka Kapho.

OKOJOTUYEeCKIe AaCIeKThl MCIOJb30BAHNS TEIJIOBBIX IBUTATE-
gent. TensmoBoe 3arpsi3HeHNE OKPYIKAIOIEeNd Cpeabl.

TexHnHuueckue ycmpoilcmea U mMexHONL02UYeCKUe NPOUECChbL: XO-
JOIUIbHUK-PedpuKepaTop, KOHIUIIMOHEP, AU3ENbHBINA U KapOio-
PATOpPHBIN ABUTaTEIU, IapOBad TYpOUHA, IIOJYUeHEe CBePXHUSKUX
TeMIIEPATYP, YTUINIAIMUA « TEILJIOBBIX» OTXOJI0B C UCIIOJb30BaAHUEM
TEIJIOBOTO HAacoca, YTUAM3aIlud OMOOPraHMYECKOTO TOILIWBA MAJIA
BBIPA0OTKY «TEILJIOBOI» U 9JIEKTPOSHEPTUU.

Hdemoncmpauuu

1. I3MeHeHMe TeMIIeEpPATyPLI IPU aguadaTUUYeCKOM PACIIUPEeHNH.
. Bosngymraoe oruuBso.

. CpaBHeHUE yIeJbHBIX TEIJOEMKOCTEI BeIIeCcTB.
. CnocoOnl n3MeHeH!sI BHYTPEHHEN 9HepTruu.
. UccnepgoBanme agmabaTHyecKOro Impolecca.
. KoMmobioTepHble MOIEJIN TEIJOBBIX ABUTATEJIEH.

Yuenuueckuili axcnepumenm, nabopamopHsvie pabomul,
npakmuxkym

1. smepeHue yaeabHON TEIJIOEMKOCTH.

2. NccoemoBanue OCTHIBAHUS BeIlECTBA.

3. UccinemoBanue annabaTuyecKoro mpoiliecca.

4. VlsyueHre B3aMMOCBSA3U YHEPTHUU MEKMOJIEKYJIAPHOTO B3au-

MOJENCTBUS U TeMOepaTypbl KMIEHUS KUIKOCTEMH.

ULk W

Tema 3. ArperaTHble COCTOAHMA BelwecTBa. Pa3oBbie nepexoabl

ITapooOpasoBanne u KoOHIAeHcanus. McmapeHme U KHUIEHUE.
VYinenpHas TemaoTa IapooOpasoBaHUS.

Hacrimmenusie 1 HeHachIIleHHBIe Tapbl. KauecTBeHHasA 3aBUCH-
MOCTbH ILJIOTHOCTH U JABJIC€HUSA HACBLIIIEHHOTO Iapa OT TeMIIlepaTy-
PBI, X HE3aBHUCHUMOCTH OT 00bEMAa HACBHIIIEHHOTO Hapa. 3aBUCHU-
MOCTh TeMIIepATypPbl KUIIEHUS OT AABJICHUSA B JKUIKOCTU.
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BiaxxkHocTs Bo3ayxa. OTHOCHUTE/IbHASA BJIAKHOCTD.

Tsépmoe Tesno. Kpucrannnueckue u amopdHbIe Teia. AHM30TPOINA
CBOICTB KpHuCTaJIOB. IlnaBieHne 1 KpucTaIusanusd. YaeJabHas Te-
mirora iaBiaenus. JKugxue Kpucrayisl. CoBpeMeHHbIe MaTePUaIbl.

Hedopmariuu TBEpAoro Teaa. Pactakenue u cokatue. Casur. Mo-
nyab Onra. Ilpegen ynpyrux medopmarmii.

TensoBoe pacHIMpeHINe KUIKOCTEH M TBEPIALIX TeJ, 00BEMHOE
U JUHeHHOoe paciuperHre. AHTapMOHN3M TEIJIOBBIX KoJiebaHuiT ya-
CTHII BellleCTBa KaK IPUUYMHA TEIJIOBOTO pacIlupeHus Tes (Ha Ka-
YecTBEHHOM YPOBHE).

ITpeo6pasoBaHue sHepruu B (pa30BBIX IIEPEXOIax.

YpaBHeHUE TemJIOBOTO Oajamca.

IToBepxHOCTHOE HaTAKeHUe. KoadPUIIeHT IT0OBePXHOCTHOTO Ha-
Ts:keHUusaA. KanuinapHble sBiaeHusA. JlaBiieHue IOM MCKPUBIEHHOM
OBEPXHOCTBIO JKUIKOCTH.

TexHuueckue ycmpoiicmea U MmMexXHON0ZUYeCKUe NPOUEecChl:
KUIKNEe KPUCTAJJIbI, COBpeMeHHbIe MAaTepPUAJIbI.

Hdemoncmpauuu
. TerinoBOe paciiupenue.

. CBoiicTBa HaCBIIIEHHBIX IIAPOB.

. Kuneaue. Kunenue npu NOHUKEHHOM AaBJICHUMU.

. smepeHue cuibl MOBEPXHOCTHOT'O HATIKEHU.

. OBITEI ¢ MBLILHBIMU ILIEHKAMU.

. CmauuBanue.

. Kanuanspusle aBieHUs.

. Mogenu HEHBIOTOHOBCKOM JKUIKOCTHU.

. Crtoco0ObI M3MepeHns: BIAKHOCTH.

. UcciemoBanue HarpeBaHWUsS W ILIABJIEHUS KPUCTAIINYIECKOTO
BeIllecTBa.

11. Bugsr gedopmarimii.

12. HaGromerHne MaabixX Ae)OpMaIiiii.

Yuenuuweckuii axcnepumenm, nabopamopHbie pabomutl,

npaxKmurym
1. syueHne 3aKOHOMEPHOCTEN MCHIAaPEHU KUJKOCTEH.
2. IsmepeHUe yAEJIBbHON TEIJIOTHI IIJIABJIEHUS JbJA.
. IayueHne CBOMCTB HaCBHIIIEHHLIX IapOB.
. lamepeHme BJIAKHOCTHU U OIIEHKMW MACCHI IIAPOB B ITIOMEIIIeHUMN.
. Iamepenue Koa(puIiieHTa IMOBEePXHOCTHOTO HATAMKEHUI.
. Uamepenue monyasa FOura.
. HccnemoBanue 3aBUCUMOCTHU AeopMaIiuy pe3snHOBOr0 o6pasiia
OT MIPUJIOKEHHOM K 00pasIly CUJIbI.

SOOI Otk W

—

O Utk W
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PA3QEN 4. SNEKTPOAUHAMUKA
Tema 1. dneKTpuUyeckoe nosne

QJIeKTPU3aANUSa TeJ U €€ MPOABJEHUA. DJIEeKTPUUYECKUUN 3apsn.
IBa BUIa dJIeKTPUUECKUX 3apsmoB. IIPDOBOTHUKM, OUIIEKTPUKU
¥ IOJYIIPOBOAHUKH. DJeMEeHTAPHBIH dJIeKTPUUECKUH 3apAl. 3aK0H
COXpaHEeHUA JIEKTPUUECKOTO 3apsana.

BsaumogeticTBue 3apsanoB. Toueunblie 3apAnbl. 3akou KyioHa.

AnexkTpuueckoe moje. Ero meficTBue Ha dJeKTPUUECKIE 3apAAbI.

Hanps:x€éHHoCcTh sjieKTpuuecKoro mojs. IIpoGHbIi 3apan. Jlu-
HUU HATPSIKEHHOCTH JJIEKTPUUECKOTrO TOJIs.

IToTeHIIMANBHOCTE 9JI€KTPOCTATUYECKOT0 MOJA. PasHOCTE ITOTEH-
UaJIoB U Hanpsa:KeHue. IloTeHIIaIbHASA SHEPTUA 3apsata B dJI€K-
TpocTaTrdecKoM IoJje. IloTeHInas 3JeKTPOCTAaTUUECKOrO IIOJIA.
CBA3b HANPAMKEHHOCTU IIOJISI M PA3HOCTHU IIOTEHIIUAJIOB AJISA JIEK-
TPOCTATUYECKOTO I10JisI (KaK OJHOPOJHOr0, TaK M HEOIHOPOIHOIO).

IIpuHIIUT CyIepIIOSUIIUU SJIEKTPUUECKUX II0JIeH.

ITose Toueunoro sapana. OgHopomHOoe mose. Ilose paBHOMEPHO 3a-
pAxenHO# cheprl. [Tose paBHOMEDPHO 3apsAsKeHHOro I1apa. Ilose pas-
HOMEPHO B3apAKeHHON OeCKOHEUHOM ILIOCKOCTHM. KapTwHBI JUHUIMA
HANPSKEHHOCTU 9TUX II0JIEll M 9KBUIIOTEHIINAIbHBIX IIOBEPXHOCTEMH.

IIpoBOAHUKY B 3JIEKTPOCTATHYECKOM II0JIe. ¥YCJI0BHE PABHOBECUSA
3apsmoB.

HusjieKTPpUKU B dJeKTpocTaTudecKoM moje. [uagekTpuueckas
IPOHUIIAEMOCTH BeIlleCTBA.

KorgeHncarop. OJIeKTPOEMKOCTbL KOHIEHcCATOpa. OJIEKTPOEMKOCTD
ILJIOCKOI'0 KOHIEHCATOpa.

ITapannenbHoe coemmuenue KoHaeHcaTopos. IlociemoBaTenbHOE
coequHEHNEe KOHIEeHCATOPOB.

dHeprus 3apAKeHHOTO KOHAeHcaTopa.

TexHnuueckue ycmpoiicmea u mexHoJL0Zu4YeCKUe NPOUeccyl: dJIeK-
TPOCKOII, 3JIEKTPOMETD, DJIEKTPOCTATHUECKAs 3aIlUTa, 3a3eMJIeHUe
9JIEKTPOIIPUOOPOB, KOHIEHCATOPhI, reHepaTop Bau me I'paada.

Hemoncmpauuu

1. YcTpoiicTBO U IIPUHITUII JEHCTBUSA dJIeKTpoOMeTpa.

2. DJIeKTpUUeCcKoe IoJe 3apAKeHHBIX IIapUKOB.

3. DJIeKTpUUECKOe I0J€e ABYX 3apsasKeHHBIX IIJACTUH.

4. Monenb saeKTpocTaTUuecKoro reHeparopa (Bam me I'paada).

5. IIpOBOOHUKY B 3JIEKTPHUUYECKOM IIOJIE.

6. dJeKTpocTaTUUeCKasd 3aIluTAa.

7. YcTpo#cTBO U HOelicTBUE KOHAeHcaTopa IIOCTOSHHOM U IIepe-
MEHHOII éMKOCTH.
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8. 3aBHUCHUMOCTb OJEKTPOEMKOCTH IIJIOCKOTO KOHIeHcaTopa OT
IJIOIIAAY TJIACTUH, PACCTOAHUS MEKAYy HUMU U AUBJIEKTpUUe-
CKOU HNPOHUIIaeMOCTH.

9. DHeprud dJIEKTPUUECKOr0 MOJA 3apAKEeHHOT0 KOHAEHcaTopa.

10. 3apanka u paspAgKa KOHAeHcaTopa uepes3 pes3ucTop.
Yuenuuweckuii axcnepumenm, nabopamophHuvle pabombwt,
npaxmuxkym

1. O1eHKa cHJI B3aMMOJIEMICTBUS 3apPSKEeHHBIX TeJl.

2. OmeHKa 9HePruyu 3apsKeHHOro KOHAeHcaTopa U eé IpeBparie-
HUe B 9HEPTUIO U3JIYUEeHUs CBETOAUOMAA.

3. NsyueHne mpoTeKaHUA TOKA B IIEIN, COAEPIKAIIlell KOHAEHCATOP.

4. Pacupenenenne pPasHOCTH IOTEHINAJOB (HANPAKEHUSI) OPU
IIOCJIEIOBATEJIbHOM COEJUHEHNN KOHIEeHCATOPOB.

5. HUccienopanue paspsfa KOHAEHCATOpA Yepes Pe3UcCTOop.

Tema 2. MocCTOAHHBIN 3/IEKTPUYECKUI TOK

Cuna tora. ITocTOAHHBIN TOK.

YcioBUA CYIIECTBOBAHUA IIOCTOSHHOTO JJIEKTPUUYECKOTO TOKA.
Ucrounmku toxa. Hanpsasxenue U u 3IC é.

3axoH OMa ajsg ydyacTKa Iemdu.

AJIeKTpUUecKoe COMPOTUBJIEHUE. 3aBUCUMOCTb COIIPOTUBJIECHUS
OOHOPOJHOTO MPOBOJHUKA OT €ro JJIWHBI U IJIOMIAAU IIOIIEPEYHOT0
ceueHUdA. YAEJIbHOE COIIPOTUBJIEHNE BEIeCcTBa.

ITocnemoBaTenbHOe, IapajijielbHOE, CMEIIaHHOE COeAWHEHUE
OPOBOAHUKOB. PacuéT pas3sBeTBIEHHBIX 9JIEKTPUUYECKUX Ilelleii.
IIpaBuna Kupxroda.

Pabora simekTpuueckoro toxka. 3akou :koyasa—Jlenia.

MoitHOCTS 3JIEKTPUYECKOro TOKa. TenoBas MOITHOCTh, BHIIEJIA-
eMasd Ha pPesucTope.

AIIC u BHyTpeHHee COTTPOTUBJIEHNE NCTOUYHNKA ToKa. 3akoH Oma
IJI TIOJTHOM (3aMKHYTOM) dJIeKTPUYEeCcKOol memu. MONTHOCTD MCTOY-
HUKa ToKa. KopoTKoe 3aMbIKaHMe.

KoupeHncaTop B e mMOCTOSAHHOTO TOKa. KaTyIka nHAYKTUBHO-
CTU B IIeIU IIOCTOAHHOI'O TOKA.

Texnuueckue ycmpoilcmea u mexnHonoZuiecKue npoueccobl: aM-
IepMeTp, BOJIBTMETP, PEOCTAT, CUETUUK BJIEKTPUUECKON SHEPTUU.

Hemoncmpayuu

1. IsmepeHUe CUJIBI TOKA W HAIIPAKEHUS.

2. UccnemoBaHue 3aBUCUMOCTH CUJIBI TOKA OT HANPAMKEHUS IJIA
pesucTopa, JaMIIbl HaKaJUBaHUA U CBETOAUOIA.

3. 3aBUCUMOCTh COIPOTUBJIIEHUA MUINHIPUUYECCKUX TPOBOTHUKOB
OT AJIMHBI, IJIOMIALM IOIEPEUYHOr0 CeUeHUA M MaTepuaJa.
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4. VlccienoBaHue 3aBHUCHUMOCTH CHUJIBI TOKA OT CONPOTUBJIEHUS
IPU MMOCTOSAHHOM HATPSAKEHUMN.

5. IIpamoe usmeperue IJIC. KopoTkoe 3aMbIKaHue rajJbBaHUUYE-
CKOT'0 dJIeMeHTAa U OIleHKAa BHYTPEHHEro COIMPOTHBJICHUS.

6. CnocoObI coegMHEHUST UCTOUHUKOB ToKa, IIC 6arapeii.

7. UccnemoBaHue pasHOCTH IIOTEHIIMAJNIOB MEMXKIAY MOJI0CaMU
MCTOYHUKA OT CUJILI TOKa B IIEMH.

Yuenuueckuil 3xcnepumenm, nabopamopHwbie pabomul,

npaKmuxkym

1. MccireqoBaHue CMEIIaHHOTO COeIMHEHNA PEe3NCTOPOB.

2. smepenne yaeJabHOTO CONPOTHUBIEHUSA ITPOBOAHUKOB.

3. NcciemoBanue 3aBUCHMOCTH CHJIBI TOKA OT HANPAXKEHUS OJIs
JaAMIOYKY HAKaJWBAaHUI.

4. Usmepenune IC u BHYTPEHHETO COIPOTUBJIECHUS NCTOUHHUKA
TOKA.

5. Uccanegopanue zaBucumocTu IJIC rajsbBaHUUECKOrO 3JIEMEHTA
OT BpeMEHHU IIPU KOPOTKOM 3aMbIKAHUU.

6. NcciemoBaHue pasHOCTH IIOTEHITMAJOB MeEXKAY IIOJI0CaMU
MCTOYHUKA OT CUJILI TOKa B IIEMH.

7. UccaenoBaHue 3aBUCHMOCTH IIOJI€3HOM MOIIHOCTH HMCTOUHUKA
TOKAa OT CHJIbI TOKA.

Tema 3. Toku B pa3nuuHbIX cpepax

AeKTpuuecKas IPOBOAUMOCTD PA3JIUUYHBIX BEIeCTB. DJIeKTPOH-
HasA TPOBOAUMOCTD TBEPIBIX METAJJIOB. 3aBUCUMOCTh COIPOTUBJIIE-
HUSA METaJJIOB OT TemMIepaTypbl. CBepXIIPOBOAUMOCTD.

AJIeKTpUUeCKUN TOK B BaKyyme. CBoiicTBa 5JI€KTPOHHBIX IIyU-
KOB.

ITonynmpoBoguuku. CoOGCTBeHHAss M TPUMECHAs IIPOBOAUMOCTD
nonynpoBogHUKOB. CBoiicTBa p—n-mepexoga. IloaynpoBOgHUKO-
BbIe TPUOOPHI.

DJIEKTPUUYECKUNA TOK B DJIEKTPOJUTAX. JIEKTPOJIUTHUYECKAS TUC-
comuanusda. JJIeKTPoan3. 3aKoHbI Papajesa O 9JIeKTPOJIH3a.

AJIEeKTpUUeCKUN TOK B razax. CaMoOCTOATEIbHBIA M HECAMOCTOS-
TeJbHBIN paspAan. PasauuHble THUIIBI CAMOCTOATEJIBLHOTO paspsia.
Moaunsa. Ilmasma.

TexHnuyeckue ycmpoiicmaa u npakmuyeckoe npumeHeHnue: raso-
paspsamHbIe JIaMIIBI, 3JIeKTPOHHO-JIyueBas TPYyOKa, MOJYIIPOBOSHU-
KOBBI€ ITPUOOPEI: AUOJ, TPAH3UCTOP, (POTOAMO, CBETOIMOA; raIbBa-
HUKa, papUHUPOBAHUE MeIU, BIIJIaBKA aJIOMUHUS, dJIEKTPOHHASA
MUKPOCKOITUSA.
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Hemoncmpauuu

1. 3aBUCUMOCTDH COIIPOTUBICHUSA METAJJIOB OT TEMIIePATypPHI.

2. IIpoBOAMMOCTD 3JIEKTPOJIUTOB.

3. 3axoHbI aseKkTpoausa Papames.

4. VcKpoBOii paspAn U IIPOBOAUMOCTDL BO3AyXa.

5. CpaBHeHUe MPOBOIMMOCTH METAJLJIOB U IMOJYIPOBOAHUKOB.

6. OTHOCTOPOHHAS IPOBOAUMOCTD AMOIA.

Yuenuueckuil 3xcnepumenm, nabopamopHwble pabomul,

npaxKmurym

1. HaGaromenune sIeKTPOJIH3a.

2. zmepeHue 3apsAga OJHOBAJEHTHOTO MOHA.

3. UccnemoBaHue 3aBUCUMOCTY COIPOTHUBJIEHUS TePMOPE3UCTOPa
OT TeMIIepaTyphI.

4. CuaTUe BOJBT-aMIEPHON XapaKTEPUCTUKU TUOIA.

®U3NYECKUIA NPAKTUKYM

C1rroco0nI m3MepeHnsa pU3MIEeCKUX BeJIUMUYUH C UCIIOJIH30BAHMEM aHa-
JIOTOBBIX ¥ ITM(PPOBBIX M3MEPUTEIBHBIX IIPUOOPOB M KOMIIBIOTEPHBIX
JaTUNKOBBIX cucTeM. AOCOJIIOTHBIE W OTHOCHUTEIbHBbIE IIOTPeITHOCTH
usMepeHnit pusmueckux BearmunH. OIeHKa IPaHull IOrPEITHOCTe .

ITpoBemeHMe KOCBEHHBIX M3MEPEHUM, MCCIETOBAHUMN 3aBUCUMO-
cTeii (pusMUYECKUX BEJUUYUH, MPOBEPKA MOPEAJOKEHHBIX TUMIOTEe3
(BbIOOD M3 paboT, ONMMMCAHHBIX B TEMATUUYECKUX pasdfesiax «YUeHU-
YeCKUIl 9KCIIEPUMEHT, JIabopaTOpHbIe PabOThI, TPAKTUKYM» ).

MEXNPEAMETHbBIE CBA3N

HNsyuenue kypca pusukmu yrirydoaeéHHOTro ypoBHA B 10 Kitacce ocy-
IIECTBJISAETCS C YUETOM COAEPIKATEJIbHBIX MEKIIPEIMETHBIX CBA3EH
Cc KypcaMu MaTeMaTuKMu, OMOJIOTHU, XUMUMU, Teorpapuu M TEeXHO-
JIOTUU.

Mesxcnpedmemnovie nonaAmus, C6aA3aHHbLE C UYULeHUEM
memodo8 HAYULHO20 NO3ZHAHUA: ABJIeHVUe, HAy4YHBIA (aKT, T'U-
noresa, GpuanUecKasa BeJIMUNHA, 3aKOH, TeOpUsd, HabIogeHue, dKC-
IepuMeHT, MOJeJUPOBaHMWE, MOHAEeJb, M3MEpeHUe, ITOTPEHTIHOCTH
u3MepeHu, U3MePUTEeJTbHbIe TPUOOPEI, ITudpoBas JabopaTopus.

Mamemamuka: Pemnienne cucrtemMbl ypaBHeHuii. JluHeliHas
dyurmusa, mapabosaa, rumepbosa, ux rpaduxku u csoiicrsa. Tpuro-
HOMeTpuUYecKre (PyHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC;
OCHOBHOE€ TPUTOHOMETPUUECKOEe TOKIECTBO. BeKTopa M MX IIPOeK-
U1 Ha OCU KOOPJAWHAT, CJI0KeHUe BEeKTOPOB.
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Buonozusa: MexaHnuYeckoe IBH:KEHHE B JKHBOUM mpupojae, aud-
dysusa, ocMoc, TeILJI000OMEH KUBBIX OPIaHM3MOB, TEILJIOBOE 3arpsis-
HeHUEe OKPYJKaloIlieill cpeabl, YTUJIMU3AIusa OMOOPTraHWYECKOTO TO-
mJauBa OJs  BBIPAOOTKM  «TeIJIOBOIi» U  3JIEKTPOSHEPIuu,
OBEPXHOCTHOE HATAMKeHNe U KaluIJIApHbIe ABJIeHUSI B IIPUPOE,
SJIeKTPUUECKNe ABJCHUS B JKUBOM IIPUPOIE.

Xumua: OUCKPETHOE CTPOEHUHE BeIlecTBa, CTPOEHHEe aToMa,
MOJIb BeIl[eCTBA, MOJIIPHAS Macca, MOoJIyYeHre HAHOMATePHAaJIOB,
TeILIOBbIe CBOIMICTBA TBEPABLIX TeJ, KUAKOCTEH W Tras3oB, KHIKNE
KPHCTAJLIBI, SJIEKTPUUYECKHE CBOMCTBA METAJJIOB, TIajlbBaHNKA,
5JIeKTPOHHAA MUKPOCKOIIUS.

I'eozpagus: BIaXHOCTH BO3AyXa, BETPHI, 0apoMeTrp, TepMO-
MeTp.

Texnonozua: mpeodbpasoBaHue OBUKEHUMN C MCIIOJb30BAHUEM
MEeXaHU3MOB, YUET CYXOro M JKUAKOTO TPEHUS B TEXHUKE, CTATHYE-
CKMe KOHCTPYKIIUMU (KPOHIITEHH, pelleTyaTble KOHCTPYKI[UM), HC-
OJIb30BaHMe 3aKOHOB COXPaHEeHU A MEXaHNKU B TeXHHUKe (TMPOCKOII,
BOJOMET W T.II.), IBUraTe/JIb BHYTPEHHErO CrOPaHus, IIapoBas Typ-
O6uHa, OBLITOBOI XOJOAUJIbHUK, KOHAUIINOHED, TEXHOJOTUY IIOJIyUe-
HUSA COBPEeMEHHBIX MaTepuajoB, B TOM UHCJe, HAHOMaTepHaJoB 1
HaHOTEXHOJIOTHH, 3JIeKTPOCTATUYECKAS 3allliiTa, 3a3eMJIeHIe dJIeK-
TpoIIpubOpPOB, rasopaspAIHbIe JIAMIIbI, TaJbBaHUKA, Ia3opaspsm-
HbI€ JIAMIIBI, IIOJYIIPOBOAHMKOBBIE IIPUOOPEI; rajibBaHUKA.

11 knacc.

PA3JEN 4. INEKTPOANHAMUKA
Tema 4. MarHuTtHoOe none

BsaumogeiicTBre TOCTOAHHBIX MATHUTOB U IIPOBOJHUKOB C TO-
koM. MarautHoe mnoJsie. BekTop MarsuTHON mHAYKNUU. [IpumHIun
CYyNepHoO3UIIUYU MAarHUTHBIX moJieil. JIMHMY MarHUTHON MHAYKIIWU.

MaruuTHOe moJie IPpOBOAHUKA ¢ TOKOM. OnbeIT dpcTena.

Cuna Ammepa, e€ HampaBJeHNe U 3HAUEHUe.

Cuina Jlopenna, eé HanmpaBjeHUe u 3HadeHue. [[BuKeHUMe 3aps-
JKEHHOU YacTHUIBI B OJHOPOAZHOM MAarHUTHOM mojie. Pabora cuibl
Jlopenna.

Texnuueckue yempoiicmea U mexnoao2uieckie npoueccovl: Ipu-
MeHeHH!Ee MMOCTOAHHBIX MarHUTOB, 9JIEKTPOMArHUTOB, TECTEP-MYJIb-
TUMETD, 3JeKTpoABUTaTe]ab SIKOOM, YCKOPUTEJIH 3JIeMeHTapHBIX
YaCTUIIL.
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Hemoncmpauuu

1. Kapruna JuHUII MarHUTHOTO MOJIS IIOJOCOBOTO U IOJKOBO-
00pa3HOro MOCTOSHHBIX MAarHuTOB.

2. KapTuHa JUHUE MarHUTHON MHAYKIUU HOJA IJUHHOTO IIPSA-
MOT0 IIPOBOAHMKA U 3aMKHYTOTI'0 KOJIBIIEBOTO IIPOBOAHUKA, Ka-
TYIIKA C TOKOM.

3. BsaumopeiicTBre [BYX IPOBOJHUKOB C TOKOM.

4. Cuma Ammepa.

5. IleticTBue cuabl JIopeHITa Ha MOHBI JIEKTPOJIUTA.

6. HabGmroneHre ABUMKEHU IIYUYKAa 9JIEKTPOHOB B MATHUTHOM IIOJIE.

7. ITpuHIUI AeficTBUA 3JIeKTPOU3MEPUTEIHLHOTO IPUOOpa Maruu-
TOSJIEKTPUUECKOH CHUCTEMBI.

Yuenuueckuil a3xcnepumenm, nabopamopHwvie pabomul,

npaxKmuxKym

1. HccaenoBanye MATHUTHOTO MOJIA MOCTOSHHBIX MarHuTOB.

2. UccinenoBanue cBOUCTB (peppOMarHETUKOB.

3. UccrnemoBaHue B3aMMOIEMCTBUA MOCTOAHHOTO MArHUTA U paM-
KU C TOKOM.

4. Nlamepenue cuibl Ammepa.

5. MlzyueHune 3aBUCUMOCTH CUJILI AMIIepa OT CHUJLI TOKA.

6. Onpenenenne MArHUTHOM WHAYKIMM Ha OCHOBE H3MEPEHUSA
cuabl AMmepa.

Tema 5. IneKTPOMarHMTHasA MHAYKUUA

SIBeHUe »dJeKTpPOMarHuUTHON MHAYKIUU. IloTOK BeKTOpa Mar-
"HuTHOM wmHAYKNuu. IC mHAYKIUU. 3aKOH 3JIEKTPOMATHUTHOMN
nHAYKIuN Papanes. BuxpeBoe ajeKTpHUUeCKOe IIOJeE.

AIC MHAYKIIUU B IPOBOIHUKE, IBUIKYINEMCSA IIOCTYIIaTeIbHO
B OOJHOPOZHOM MArHUTHOM IIOJIE.

IIpaBuio Jleura.

NupykTusHOCTD. SIBIeHMe camomHAyKIuu. IC caMOMHAYKITNN.

JHeprus MarHUTHOTO IOJIA KATYIIKUA C TOKOM.

DJIEKTPOMATHUTHOE IIOJIE.

TexHuyeckue ycmpoiicmea u mexHoJL0ZUYEeCKUE NPOUECChbl: WH-
OIYKIIMOHHAA IIeUb, COJIEHOUJ, 3aIllUTa OT 3JIEKTPUIAIUU TeJl IPHU
OBUIKEHUN B MarHUTHOM IT0Jie 3eMJIU.

Hemoncmpauuu

1. HaGaroneHre ABJIEHUA 3JIEKTPOMATHUTHON WHAYKITUH.

2. UccnenoBanue 3aBucumocty J1C MHAYKIIUU OT CKOPOCTHU U3~

MeHEeHUA MATHUTHOTO IIOTOKA.
3. Ilpasuio Jlernma.
4. [Tagenwe mMaruuTa B aJIOMUHUEBON (MeaHOI) TpyOe.
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5. fIBenne caMOMHAYKIIUU.
6. Uccrnemoanue 3aBucumMocTu I]C caMOMHAYKIIUU OT CKOPOCTH
M3MEeHEeHUs CUJIbl TOKa B IeIN.
Yuenuueckuil 3xcnepumenm, nabopamopHbie pabomul,
npaxKmuxKym
1. NccaemoBanme sABJIEHUA 9JIEKTPOMATHUTHON UHIYKIIUU.
2. Onpepnenenne HANPAKEHHOCTH BUXPEBOTO MarHMUTHOTO IIOJISA.
3. NccnemoBanue ABJIEHUSA CAMOUHIYKITUH.
4. Coopka Momesn 3JIEKTPOMATHUTHOTO reHepaTopa.

PA3JEN 5. KOIEBAHWNA N BOJIHbI
Tema 1. MexaHu4eckue Konebanus

Konebarenpuas cucrema. CBoOOAHBIE KOJIe0aHMA.

Tapmounueckue Kosiebauusa. KuHemaTnueckoe M JUHAMUUYECKOE
omucaHue. JHepPreTUUECcKoe onrcanme (3aKOH COXPaHEeHUST MeXaHu!-
yecKoil sHepruu). BHIBOJ AMHAMHWYECKOTO ONHCAHUA TapMOHUYE-
CKUX KOJIeOAHUI U3 UX Y9HEPTEeTUYECKOr0 U KMHEMAaTUUYeCKOTO OIIH-
caHud.

Avmiuryna u (¢asa xomebanuii. CBA3bL aMILIUTYIbl KoJieOaHU
WCXOMHOM BeJWYUHBI C AMILIATyJaMN KoJeOaHuii e€ CKOpPOCTHU
U YCKOPEHUs.

ITepuon 1 uactoTa Kosebauuii. Ilepron MaabiX CBOOOIHBIX KOJIe-
GaHMII MaTeMaTHUUYeCKOTo MasaTHHKAa. Ilepuon cBOOOAHBIX KoJjieba-
HUHN TPYKUHHOTO MasITHUKA.

Boiny:xaennbie KoJsebammsa. Pesomamc. PesoHaHcHasa KpuBad.
ABTOKONIE0aHMA.

Texnuueckue ycmpoilcmea U mMexHOL0ZULECKUE NPOUECChl: Me-
TPOHOM, Yachl, KaueJau, My3bIKaJIbHbIe MHCTPYMEHTHI, ceficmorpad.

Hemoncmpauuu

1. Bamnuce Ko0J1e0aTeJILHOIO ABUMKEHUS.

2. HaGroneHre He3aBUCUMOCTHY IIEPUOTa MAJIBIX KoJsiebaHuii rpy-
3a HA HUTHU OT aMILJIUTYIbI.

3. UccienoBanue 3aTyXamolX KOJIeOaHUN 1 3aBUCHUMOCTH II€PU-
oIa OT COIPOTHUBJIEHUS.

4. VlccnemoBaHue KojebaHU I'py3a Ha MAaCCUBHOM IIPYKHUHE C IIe-
JbI0 (hopMUPOBaAHUS IIpeACTaBJIeHUuiI 00 HAealIbHOW MOIeJaun
MPYKUHHOTO MAaATHUKA.

5. 3aKOH cOXpaHeHUs SHEPTUN NPU KoJiebaHNHU I'Py3a Ha IIPYyKUHe.

6. UccienoBanue BBIHYKIEHHBIX KOJIeOaHUIA.

7. HaGnromenue pes3oHaHca.
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Yuenuueckuil a3xcnepumenm, nabopamopHbie pabomul,
npakmuxym
1. smepeHue mepuoga KojaebaHUN HUTAHOTO U MPYKUHHOTO Ma-
ATHUKOB.
2. IzyueHne 3aKOHOB ABUKEHHUS TeJia B Xoe KoJieOaHuil Ha yIpy-
TOM HoJBece.
. Isyuenune ABMKeHUA HUTIHOTO MasATHHUKA.
. IIpeoGpasoBanue sHEPTrUU B IPYKUHHOM MaATHUKE.
5. UccaemoBanue yOLIBAaHUSA aMILIATYAbl 3aTyXaloIUX KoJiebda-
HUH.
6. NcciemoBaHue BBIHYKIEHHBIX KOJeOAHUIA.

=~ W

Tema 2. IneKTpOMarHuUTHbIe KonebaHua

KonebatenbHbIT KOHTYpP. CBOGOIHBIE 9JIEKTPOMATHUTHBIE KOJIe-
0aHUsA B HMIeaJbHOM KoJjebaTeabHOM KOHType. Popmyna Tomcona.
CBA3b aMILINTYABI 3aPsifa KOHIEHCATOPA C AMILJIUTYI0M CUJIbI TOKA
B KoJiebaTesibHOM KOHTYpe.

3aKOH COXpaHEHUA YHEPTrUU B UIeaJTHLHOM KO0JIe0aTeJbHOM KOH-
Type.

Briny:xaeHHbIe 3JIeKTPOMAarHUTHBIE Kojebanus. Pesonamc.

ITepemennsbIii TOK. MOITHOCTD ITIEPEMEHHOTO TOKAa. AMILIUTYTHOE
U AelicTBYyIOIee 3HAUEHNE CUJIBI TOKA 1 HANIPAMKEHUS IIPU Pa3Iud-
HOM (hopMe 3aBUCUMOCTHU IEPEMEHHOr0 TOKA OT BPEeMEeHH.

CunycoumaabHBIN IepeMeHHbBIN TOK. Pe3rcTop, KOHAeHcaToOp 1 Ka-
TYITKa MHAYKTUBHOCTH B IIEIIN CUHYCOUAAIBHOTO IIePeMEeHHOT0 TOKA.

TpauchopmaTop. IIponsBoACTBO, ITepesaua 1 IOTPeOIeHNE DIIEK-
TPUUECKOM dHEePruu.

IKOoJOTUUECKHEe PUCKU IIPU IIPOUSBOJCTBE 3JIEKTPOIHEPTUH.
Kynprypa wmconosb30BaHUA BJJIEKTPOIHEPTMU B NOBCEIHEBHOM
SKU3HU.

Texnuyeckue ycmpoiicmaea U MeXHOJ0zZUYeCKUEe NPOUeCCyl:
SJIEKTPUUECKUIl 3BOHOK, I'eHepaTop IIePeMEHHOIr'0 TOKa, JUHUU
3JIeKTpoIepesady.

Hemoncmpauuu

1. CBoGomHbIEe BJIEKTPOMATHUTHBIE KOJIe0aHUs.

2. 3aBUCHUMOCTD YaCTOTHI CBOOOIHBIX KOJe0aHU OT MHAYKTHUBHO-

CTHU WM EMKOCTHU KOHTYypAa.

3. OcruaaorpaMMbl 9JIEKTPOMArHUTHBIX KOJEeOaHUIHA.

4. T'enepaTop He3aTyXalIUX 3JEKTPOMArHUTHBIX KOJeOaHMUI.

5. Mogenb 5IeKTPOMAarHUTHOTO reHeparTopa.

6. BeiHyKOeHHBIE CUHYCOUAAJIBHBIE KOJIeOaHm.
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7. Pesucrop, KaTyliKa WHAIYKTUBHOCTH U KOHAEHCATOP B IIemU
IIepeMeHHOro TOKa.
8. Pesonanc npu mocjiefoBaTeIbHOM COEIUHEHUUN PEe3ncTopa, Ka-
TYIIKY UHAYKTUBHOCTH U KOHIEHCcaTopa.
9. VeTpoiicTBO U NPUHIIUN AeHCTBUSA TpaHcpopMaTopa.
10. Mogenp JUHUU JIeKTpOIIepeqaydn.
Yuenuueckuili 3xcnepumenm, nabopamopHbie pabomul,
npaxKmuxkym
1. Nsyuenue TparncopMmaropa.
2. ITpoxoxaeHne mepeMeHHOT0 TOKa uepes II0CJIeJ0BATEJIbHO CO-
eIVHEHHbIE KOHIEHCATOP, KATYIIKY U JaMIIOUKY.
3. HabGmroneHue 2JIeKTPOMarHUTHOTO pPe30HaHca.
4. HaGmomeHne SBJIeHUS dJeKTPOMATHUTHON MHAYKIIMU IPU HC-
MMOJIb30BAHUY II€PEMEHHOr0 TOKA.
5. UccaemoBaHue SIPKOCTU CBEUEHHUS HCTOYHHUKOB CBeTa B IIEIIU
IIepeMeHHOro TOKAa.

Tema 3. MexaHuyeckue U 31eKTPOMarHUTHbIE BOJIHbI

MexaHnuecKkue BOJIHBI, YCJIOBUS MX pacmpocTpaHeHus. Ilome-
peuHble W TPOAOJIbHBIE BOJIHBI. Ilepros, CKOPOCTh pacrmpocTpaHe-
HUA U IJuHa BoaHBI. CBOMCTBA MeXaHUYECKHUX BOJIH: OTPaKeHUe,
mpejioMJeHne, nHTepdepeHnud U Ju(ppaKiusd.

3Byk. CropocTh 3ByKa. I'poMmkocTh 3ByKa. Beicora ToHa. TemGp
3BYKa.

IlTymoBoe 3arps3HeHre OKPYIKaloIleil cpeabl.

AJIEeKTPOMArHuTHLIE BOJIHBI. YCJIOBUA M3JIYUYEHUS dJIEKTPOMAr-
HUTHBIX BOJIH. B3anMHasa opueHTaI[usA BEKTOPOB B 9JIEKTPOMATHUT-
HOUM BOJIHE.

CBoiicTBa 3J€KTPOMAarHUTHBIX BOJIH: OTPasKeHUe, IpeJoMJIeHNeE,
nmoJiApus3alud, nHTepepeHud U Jupparkiud.

Illxana »JeKTPOMAarHUTHBIX BOJH. lIpuMeHeHUHe »JeKTpomar-
HUTHBIX BOJIH B TEXHUKE U OBITY.

ITpuanune! pagnocBAsU U TeJeBUAeHUA. Paguosokamnus.

DJIEKTPOMATHUTHOE 3arps3HeHre OKPYIKaIoIell cpebl.

Texnuueckue ycmpoilcmea u npaKkmuieckoe npumeHerue: Mmy-
3bIKAJIbHbIE MHCTPYMEHTHI, pajap, PaAMOIPUEMHUK, TeJeBU30D,
anTeHHa, TeiaedoH, CBY-meunb, yJbTpasByKoOBas AOUArHOCTHKA
B TeXHUKE U MeJUuIIHE.

demoncmpauuu

1. O6GpasoBaHMue 1 pacIpoCTPaHeHe IIOMEePEeUYHbIX U IPOAOJbHBIX

BOJIH.
2. Koneobutoleecss Te1o0 KaK UCTOYHUK 3BYKA.
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3. 3aBUCUMOCTD JJIMHBI BOJIHBEI OT YaCTOTHLI KOJeOaHMIA.
4. HaGmomeHrne OTpaskeHUA U IIPEJOMJIEHUS MeXaHHYeCKHX
BOJIH.
5. Habaonerue wmHTepepeHIuy U AUPPaAKIIUN MeXaHUIeCKUX
BOJIH.
. AxycTuuecKkuil pe3oHaHC.
. CBoiicTBa yIbTpa3ByKa U €ro IIpuMeHeHIUe.
8. HaGironenmre ¢cBsI3U 'POMKOCTY 3BYKA U BBICOTHI TOHA C aMIIJIN-
TYZOM U YacTOTO¥N KoJieDaHWI.
9. UccnenoBaHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPasKeHUeE,
mpeJjioMJIeHUe, TMOJAPU3ausa, TUPPaKIusa, nHTepdepeHnd.
10. OGHapy:KeHMe MHGPAKPACHOTO U YJIbTPadUOJIETOBOTO U3IyUe-
HUI.
Yuenuueckuid asxcnepumenm, aabopamopHble pabombl,
npaxKmurym
1. zyuenue mapaMeTpPOB 3BYKOBOM BOJIHBI.
2. IsyueHne pacHpOCTPAHEHUS B3BYKOBBIX BOJH B 3aMKHYTOM
IIPOCTPAHCTBE.

= O

Tema 4. OnTuka

IIpamonnHeliHOe pacOpocTpaHeHUe CBeTa B OJHOPOILHOU CpeJe.
JIyu cBeta. ToueuHBI!I UCTOUHUK CBeTa.

OrpaskeHue cBeTa. 3aKOHBI OTPAKEHUA CBeTAa.

ITocTpoenne n306pakeHNii B IIJIOCKOM 3epKaJie.

IIpenomienue cBera. 3aKOHBI IIpPEJIOMJIEHUsS cBeTa. AOCOJIOTHBINA
HoKasareJib mpejaomieHusi. OTHOCUTEIbHBIN ITOKa3aTe b MPEeJIOM-
agerud. IIoCTOAHCTBO YACTOTHI CBeTA M COOTHOINIEHWE IJIUH BOJIH
Ipu IIepexo/ie MOHOXPOMATHUUYECKOTO CBeTa Uepe3 TPAaHUIly pasfesa
IBYX ONTHUYECKUX CPEeJ.

Xopm nyueit B mpusme. Jucnepcus ceera. CJI0KHBINA cocTaB 6eJ10-
ro cBera. IIBer.

ITorHOe BHyTpeHHee oTpaskeHue. IIpemeabHbIA Yo MOJHOTO BHY-
TPEHHEro OTPa’KeHUsd.

Cobuparoiiiye u pacceuBawIiue Juu3bl. ToHKaA guH3a. PoKyc-
HOE PacCTOsHUE M ONTHYECKAas CHUjia TOHKOU JIMH3BI. 3aBUCUMOCTH
(hOKyCHOTO pPacCTOTHUA TOHKOI chepUUecKoil JIUH3BI OT €€ reoMe-
TPUU W OTHOCUTEJIHHOT'O IMOKA3aTe s MPeJoOMIeHNA.

dopMysa TOHKON JUH3LI. ¥ BeJlIUUeHle, JaBaeMoe JIMH30I.

Xop sy4ya, IPOIIEAINErO JIMH3Y IIOf IPOU3BOJBHBIM YIJIOM K €€
TJIaBHOI omTUYecKoit ocu. IlocTpoeHne n306paskeHU TOUKY U OTPe3-
Ka IPAMOI B cCOOMPAIOIINX W PACCEeMBAIOIINX JUH3aX U UX CUCTEMAaX.
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Ontuueckue mpubopbl. Paspelraroinas cimoco0HOCTh. IU1as Kak
ONTHYEeCcKas CHUCTeMa.

ITpemgesnsl IPUMEHUMOCTH TeOMETPUUECKOI OIITHUKHU.

Nurepdepenniusa cBera. KorepeHTHbIe UICTOUHUKU. YCJIOBUA Ha-
OJII0leHNs MAKCUMYMOB M MUHHMYMOB B WHTeP(EPEeHIIMOHHOMN
KapTUHE OT ABYX CHMH(MA3HBIX KOTePEHTHBIX MCTOUHUKOB.

Hudpaxnua ceera. [JudpakiinoHHas pemiéTKa. YcjaoBue HaOIIo-
IeHUsA TJIaBHBIX MAaKCHUMYMOB IIPU IMMaJeHUU MOHOXPOMATUUYECKOTO
cBeTa Ha JU(MPPAKIINOHHYIO PEIIETKY.

ITonspusamusa ceera.

Texnuuyeckue ycmpoiicmea U mMexXHOJL02UYeCKUe NPOUeccyl:
OYKH, JIyIIa, IePUCKOII, (DOTOoAIIIapaT, MUKPOCKOII, IIPOEKIITNOHHBIN
amrmapar, IIPOCBeT/IeHre OIITUKM, BOJOKOHHAS OINTHUKA, NU(pPaKIIU-
OHHAS PeIréTKa.

Hemoncmpauuu

1. 3aKOHBI OTPaAXKEHUS.
2. UccinenoBanue IIpeIOMJIEHHIS CBETA.
3. HabmroneHue IMOJHOTO BHYTPEHHEro oTpaskeHus. Monesab cse-
TOBOJA.
. UccnenoBanme xoma CBETOBBIX IIYYKOB Yepe3 ILJIOCKOIApPAJI-
JIeJIbHYIO ILJIACTUHY U IIPU3MY.
5. NcciaenoBanie CBOMCTB M300paKeHU B JIMH3aX.
6. Momenn MUKpPOCKOIIA, TeJIeCKOoIa.
7
8

N

. Habaonenne naTEepdEepeHIimm.
. HaGuromeHne 11BeTOB TOHKUX IIJIEHOK.
9. HaGaroneunne nudpaxkiiuy cBeTa.
10. Usyuenne qudpakIiMOHHON PEIIETKHU.
11. HaGmomerne sudpakIHOHHOIO CIEKTpa.
12. HaGromeHue guciiepcuu CBeTA.
13. HaGurofeHme moaapu3annm.
14. IIpuMeHeHUE ITOJAPOUIOB A M3YUEHUS MEXaHUUYECKUX Ha-
OPAXKEeHUN.
Yuenuueckuili 3xcnepumenm, nabopamopHbie pabomul,
npAKmuKym
1. IsamepeHue moxKasaTessd TIPEJTOMICHUI.
2. UccinenoBanune 3aBUCUMOCTU (DOKYCHOT'O PACCTOAHIS OT Bellle-
cTBa (Ha mpuUMepe KUAKUX JUHS).
3. Nsmepenne (hOKYCHOTO PaCCTOSHIS PacCeMBAIOIINX JUHS.
4. ITonyuenune mu3o0pakeHUsI B CHCTEMe M3 IJIOCKOTO 3epKaja
¥ JIUH3HI.
5. ITonyuenune n3o0pakeHnusi B CCTEME U3 IBYX JIHH3.
6. KoucTpyupoBanue TeJIeCKOINUYECKUX CHUCTEM.
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7. HabGnomenne audpaknuu, HHTep@epeHIUU U IIOoJAPU3AI[UN
cBera.
8. zyueHue moJIAPU3aIl[UN CBETA, OTPAKEHHOTO OT IOBEPXHOCTU
IUDJIEKTPUKA.
9. Usyuenue nHTEp(PEPEHIINY JIA3EPHOr0 U3JIyYeHNs Ha IBYX Ie/IIX.
10. HaGriomeHne gucIepcuu.
11. HaGomerne u nccjaeqoBanue TU(pPaKIMOHHOT0 CIeKTpa.
12. IsmepeHue AJIMHBI CBETOBOU BOJHBI.
13. IToryueHUE CcHeKTpa CBETOAMOZA IIPU IOMOINYU AUDPPAKIIMOH-
HOI pelleTKu.

PA3EN 6. OCHOBbI CMELWANLHOW TEOPUN OTHOCUTENLHOCTU

I'paHUIEI TPUMEHNMOCTH KJIaCCUUECKO! MexaHuKu. IlocTynars:
TEOPUYM OTHOCUTEJIHHOCTU: NMHBAPUAHTHOCTH MOAYJIA CKOPOCTH CBe-
Ta B BaKyyMe, IIPUHIIUII OTHOCUTEJIbHOCTH DUHINITeHHA.

ITpocTpancTBeHHO-BpeMeHHOM MHTepBas. IIpeobpasoBanma Jlo-
peHIla. YcaoBue NPUUYUHHOCTU. OTHOCUTEJIBHOCTH OZHOBPEMEHHO-
ctu. 3aMeJJieHNe BPeMEeHHU U COKpAllleHue AJINHEI.

JHeprusa U UMITYJILC CBOOOAHOI YACTHUILHI.

CBA3b Macchbl C 9HepPrueid M MMIYJIbCOM CBOOOAHOM YaCTHUIIHI.
OHeprusa MOKOosI CBOOOTHOM YaCTUIIBI.

Texnuueckue ycmpoiicmea U MmMeEXHOJ02UULECKUe NPOUECCyL:
CIIyTHUKOBBIE€ IIPUEMHUKY, YCKOPUTEJNU 3aPAKEHHBIX YaCTUII.

Yuenuueckuil 3xcnepumenm, nabopamopHwble pabomul,
npakmuxym

1. Onpenenenre MMOYyJabCA W DHEPTUU PEJIATHUBUCTCKUX YaCTHUIL

(mo dororpadmaM TPEKOB 3apAKEHHBIX YaCTHUI] B MAarHUTHOM
moJie).

PA3JEN 7. KBAHTOBAA ®U3UKA
Tema 1. KopnycKynsapHO-BONHOBOW Ayanu3m

PaBHOBecHOe TeIoBoe usayueHune (13IydeHre abCoJTI0THO YEPHO-
ro Tena). 3akoH cMmelennd Buna. 'mmoresa IlnaHKa o KBaHTax.

®Doronrl. Popmysaa Ilnanka cBA3u sHeprum GoToHA C €TI0 YaCTO-
TOW. JHEPTUus U UMITYJIbC ()OTOHA.

Doroapdext. OusiTel A. I. CroseroBa. 3akoHbI (hoTos(ddheKTa.
VYpaBuenue OitHIITeNHa Oad Gorosdpderra. «KpacHas rpanuiia»
doToadpderTa.
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HaBieHue cBeTa (B 4aCTHOCTHU, JABJIEHWE CBeTa Ha abCOJIIOTHO
TOTJIOIIAOIIYIO M a0COJTIOTHO OTPAYKAIOIIYIO IIOBEPXHOCTH). ONBITHI
II. H. JIeGenesra.

BousnoBbie cBolicTBa uactuil. Bosubl e Bpoitna. [iauHa BOJIHEBI
ne Bpoitna u pasmepsbl o6acTy JoKAIU3ANY ABUMKYIEHCa YacTu-
nel. KopryckynapHo-BoiHOBOM nyanusMm. [Judparknma 21eKTPOHOB
Ha KPUCTAJLJIAX.

Cnenudura nsMepeHuii B Mukpomupe. COOTHOIIIEHUA Heonpeae-
néuHocreit I'eiizenbepra.

Texnuueckue ycmpoiicmeéa U MmMeEXHOAO02UULEeCKUe NPOUECCyL:
CIIEKTpoOMeTD, (oTosaeMeHT, (POTOZATUUK, TYHHEJIbHBINI MUKPO-
CKOII, COJIHeUHas OaTapes, CBETOLMOL.

Hemoncmpayuu

1. ®oToa(deKT Ha YyCTAHOBKE C MMHKOBOM IIJIACTUHOI.

2. NccnemoBaHue 3aKOHOB BHeIIHero (oToadderra.

3. UccnenoBaHue 3aBUCHUMOCTU COIPOTUBJIEHUA HOJYIPOBOTHU-

KOB OT OCBEIIIEHHOCTU.

4. CBeTonuos.

5. Conumeunasa 6arapes.

Yuenuueckuil 3xcnepumenm, nabopamopHwbie pabomul,
npakmuxym

1. UccaemoBanue (oropesucTopa.

2. Nsmepenne mocrosauuoii [lmanka Ha OCHOBe MccenoBanus ¢o-

Toa(dexrTa.
3. UccienoBanue 3aBHCHUMOCTH CHJIBI TOKa uepe3 CBETOLUOM OT
HaAIPAKEHU .

Tema 2. dusuka atoma

OnbITHI IO HCCJIETOBAHUIO CTPOEHWA aToMma. IliaHeTrapHas MO-
Iesns aroma Pesepdopra.

Iloctynater Bopa. VIsnyueHue m morsoieHre ()OTOHOB IPHU TIe-
pexone aToMa C OJHOTO YPOBHSA SHEPIruUU Ha APYTOH.

JIluuetiuaTbie crieKTpbl. CIIEKTD YPOBHEH SHEPruu aToMa BOAOPO/A.

CnonTaHHOE U BBRIHY:KIEHHOe M3jJyueHue cBera. Jlazep.

Texnuuyeckue ycmpoiicmaea U MexXHOJL02ZUYECKUEe NPOUeCcCyl:
CIeKTPaJbHBINI aHaMM3 (CIEeKTPOCKOI), Ja3ep, KBAHTOBBIA KOM-
OBIOTED.

Hemoncmpauuu

1. Mogeas ombiTa Pesepdopaa.

2. HaGmrogeHue JuHeiuaThIX CIEKTPOB.

3. YCcTpOoUCTBO U JeficTBUE CUETUNKA MOHUBUPYIOMINX UACTUIL.

4. OmpenesieHne IJIWHBI BOJHEI Jasepa.
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Yuenuueckuil a3xcnepumenm, nabopamopHbie pabomul,
npaxKmurym
1. HaGaromeHnue JUHEHYATOrO CIEKTpa.
2. UccinenoBanue CIEKTpa BOAOPOAA UM HM3MepPeHUe IIOCTOSHHOM
Punbepra.

Tema 3. ®u3uKa aTOMHOro AAPa M 3JIEMEHTAPHBIX YacTUL,

Hyxinounasa mogmens sapa I'eiisenbepra—lBaneHKO. 3apsan aapa.
Maccosoe uucao aapa. MI30ToIIbI.

PagmoaxTuBHOCTh. Anb(a-pacmnan. OJeKTPOHHBIA U IIO3UTPOH-
HBIN Oera-pacman. [amma-usimyuenme.

Bausaaue painoaKTUBHOCTY Ha "KUBBIE OPTaHU3MBI.

3aK0oH pagnoaKTHUBHOTO pacmaja.

JHeprus CBsA3U HYKJOHOB B Axpe. SImepHble cunabl. JedeKkT mac-
CBHI AnpA.

Anepunie peaxnuu. IleeHue u CUHTE3 Amep. SlaepHble peaxTo-
pb1. IIpoGaeMbl yIpaBasgeMOT0 TEPMOAAEPHOTO CUHTE3a. DKOJIOTH-
YyecKUe acheKThl Pa3BUTHUA AMEPHOIN SHEPTeTUKMH.

MeTonpl perucTpanum 1 UCCIeJOBAHUSA 3JIEMEHTAPHBIX YaCTHIL.

dyHmaMeHTaJIbHbIEe B3aUMOAeNCTBUA. BapruoHbl, ME30HbBI 1 JIell-
Toubl. IIpencraBiernue o CranmapTHoii Momenu. KBapK-T/IIOOHHAS
MOJIeJIb aJPOHOB.

dusuka 3a npemenamu CrampapTHO Momenu. TémHasa mMaTepus
U TEMHAas 9Heprus.

EnmHCcTBO (pusmuecKOd KapTUHBI MUpPA.

Texnuueckue ycmpoilcmea u mexHoJaozuiecKkie npoyeccovl: no-
3UMeTp, KaMepa BuiabcoHa, AIepHbBINI peakTop, TEPMOAAEPHBIN pe-
aKToOp, aToMHasA 60mM6a, MAarHUTHO-PE30HaHCHAsA ToOMOTpadus.

Yuenuueckuil 3xcnepumenm, nabopamopHbie pabomul,
npakmuxym

1. HUccaenoBanue TPeKOB YacTuIl (10 rOTOBBIM (oTorpadusam).

2. UccinenoBanue pagroakKTUBHOTO (pOHA C MCIOJIb30BaAHNEM JO3M-

MeTpa.
3. zyueHune mOTJIOIeHuA OeTa-dacTHull aJlOMUHHIEM.

PA3QEN 8. 3IIEMEHTbI ACTPO®U3NKN

ATanbl Pa3BUTUA aCTPOHOMUU. [IpUKIaIHOE M MUPOBO33pEHUIE-
CKOe 3HaueHNe acCTPOHOMUU. [IpuMeHNMOCTL 3aKOHOB (GUBUKU IJISI
00BbACHEHUS MIPUPOALI KOCMUUYECKIX O00HEeKTOB.

MeToabl acTpoHOMUUYECKUX mccaenoBaHuii. CoBpeMeHHbIe OIITHIYe-
CKUe TeJIECKOIILI, PaJNOTEIECKOIIbI, BHeaTMOC(hepHasa aCTPOHOMII.
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ConHime. 3BE3abI M HMCTOUHUKMN HMX dHepruu. Kiaccuduraiimsa
3BE34. IBoutonusa CoJiHIla 1 3BE3[.

TamaxkTuka. T'ajakTuKM pasJMUYHBIX TUIIOB. IIpocTpaHCTBEH-
HO-BpeMeHHbIe MacHiTabbl Habaiomaemoit Beenennoii. Ilpeacrasie-
Hue 00 sBosonuu Bceenenuoii. Hepeméuubie mpodieMbl aCTPOHO-
MUH.

Yuenuueckue nabnrwodenusn:

1. HabntomeHusA HEBOOPYKEHHBLIM TIJIA30M C MCIIOJb30BaHUEM
KOMIIBIOTEDHBIX NPUJIOKEHUN OJIA OIpeAeeHUs II0JOKEeHU
HeOeCHBIX 00BEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBLIE CO3BE3-
nus CeBepHOTO MOJNYHIAPUSA U APKUE 3BE3IHI.

2. HaGamroneuus B TesiecKkol JIYHBI, IIJIaHEeT, TYMaHHOCTEHN U 3BE3T-
HBIX CKOILJICHUI.

®U3NYECKUIA NMPAKTUKYM

Crioco6nI m3MepeHUsa (UBUUYECKUX BEJIUYUH C MCIIOJb30BAHUEM
aHAaJIOTOBBLIX U IU(PPOBBIX M3MEPUTEJbHBIX IIPUOOPOB M KOMIIbIO-
TEPHBLIX MTAaTYNKOBBIX cHUCTeM. AOCOJIIOTHBIE U OTHOCUTEJIbHBIE II0-
TPEeITHOCTH u3MepeHuil (uamuecKkux BeamuuH. OIeHKa TI'PAHMI]
TIOT'PEITHOCTeH!.

ITpoBeneHMe KOCBEHHBIX M3MEPEHUH, MCCIETOBAHUN 3aBUCUMO-
cTell (PUBMUECKUX BeJWUYUH, IPOBEPKA HIPEJIOKEHHBIX THIIOTE3
(BeIOOD M3 paboT, ONMMCAHHBIX B TEMATUUYECKUX pasdfesiax «YUeHU-
YeCKUIl 9KCIIEPUMEHT, JIabopaTOpHbIe PaOOThI, ITPAKTUKYM» ).

ObOBLIAHLIEE NOBTOPEHUE

O6o0IIeHEe M CcHUCTeMAaTH3allius COoAepiKaHue paslesoB Kypca
«Mexanuka», <«MoaekyaAapHasa QUI3NKaAa U TEePMOAWHAMUKAY,
«IIeKTpoaguHaMuKa», «KosebaHusa 1 BOJHBI», «OCHOBBI CIIEIH-
aJILHOM TEOPWM OTHOCUTEJLHOCTH», « KBamTOBag usmuxar, «Ije-
MEHTBI aCTPOPUBUKMI» .

Poab pusumku m acTpoOHOMHU B SKOHOMHUYECKOU, TeXHOJIOTHUe-
CKOI1, COIIMAJILHOM M 9THUUECKOU chepax AesATeIHLHOCTU YeJOBeKa;
poJab U MecTO GUBUKU U ACTPOHOMUHU B COBPEMEHHOM HAyYHOHN Kap-
TUHE MUPa; 3HAUEHUE OIMCATEeJIbHOM, CUCTEMATUIUPYIONIEH, 005-
SCHUTEJNbHON M MPOTHOCTUYECKON (PYHKIIUN (HU3NUECKON TEeOopuu;
posb GUBUUYECKON Teopuu B (popMUPOBAHUU MIpeAcTaBIeHUNA 0 (-
3UYECKOl KapTUHEe MUpa, MeCTO (pu3nMUecKoil KapTUHLI MUpa B 00-
meM pPAAY COBPEMEHHBIX €CTEeCTBEHHO-HAYUYHBIX IIPEACTaBJICHUN
0 IIpupoze.
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MEXNPEAMETHbIE CBA3N

WNsyuenne Kypca GusuKu yriyoJaeéHHOro ypoBHA B 11 Kiaacce ocy-
IIECTBJISAETCS C YUETOM COAEPKATEJIbHBIX MEKIIPEIMETHBIX CBA3EH
Cc KypcaMu MaTeMaTUKU, OMOJOTUU, XUMUU, Teorpaduu U TEeXHO-
JIOTUH.

Mesxcnpedmemnsvie NOHAMUA, C6A3AHHbBLE C U3YLeHUeEM
Memo0o6 HaYy1H020 NO3HAHUA: SBJIeHUE, HAYYHBINA (QaxT, ru-
noresa, GpuanUecKasa BeJIWUNHA, 3aKOH, TeOpusd, HabIogeHue, dKC-
HepUMEHT, MOAeJIUPOBaHue, MOAeb, U3MePEHNe IIOTPEIITHOCTH U3-
MepeHul, n3MepuTeIbHbIe IPUOOPLI, MuGpoBad JIadbopaTopus.

Mamemamura: Penienue cucteMbl ypaBHeHuii. Tpuronome-
TpuuecKue QYHKIIUN: CUHYC, KOCUHYC, TAHT'€HC, KOTAHTe€HC; OCHOB-
HO€e TPUTOHOMETPHUUYECKOe TOKJeCcTBO. BeKTopa M MX MPOEKIIUU Ha
ocu KOOPAWHAT, CJOKEHUEe BeKTOpPOB. IIpom3BOAHBIE 3JI€MeHTap-
HBIX (yuriuii. [IpusHaku mogobusa TPeyroJbHUKOB, OIIpeeieHre
IJIOIAAY IIJIOCKUX (Uryp m o6béMa TeJl.

Buonozusa: sneKTpuuecKue ABJIEHUS B JKUBOIM IpUpone, KoJje-
OaTesbHBIE ABUKEHUS B KUBOM HPUPOIE, SKOJIOTMYECKUE PUCKU
IPU IIPOU3BOJICTBE SJIEKTPOIHEPTUH, SJIEKTPOMATHUTHOE 3arpA3He-
HUe OKpYy:Kamlieil cpeabl, YJIbTPa3ByKoBad AUATHOCTUKA B MEIM-
IUHe, ONTUYECKUE SIBJEHUA B JKUBOI mpupome.

Xumus: cTpoeHUe aToMa, KPUCTAJIINUYECKas CTPYKTypa TBED-
OBIX TeJ, MeXaHU3Mbl 00pPa30BAHUSA KPUCTALINUYECKOIN PeIIeéTKH,
CIIeKTPaJbHBIN aHaIN3.

TI'eozpagusn: MarHUTHBIE TOJIOCA 3eMJIM, 3aJI€KU MaTrHUTHBIX
PyZa, hoToCchEMKA 3eMHOII MOBEPXHOCTHU, ceiicMmorpad.

Texnonozus: npuMeHeHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPO-
MAarHUTOB, 3JeKTpoABUTaTe] b $IKOOU, reHepaTop IIEPEeMEeHHOTO
TOKa, MHAYKIIMOHHAA eYb, JIUHUU 3JEeKTPoIlepenad, dJIeKTPOIBHU-
ratesab, pajgap, PagUOIPUEMHUK, TEJEBU30D, aHTEeHHa, TejaedOoH,
CBY-nmeub, yJabTPa3ByKOBasd AUATHOCTUKA B TEXHUKE, MIPOEKI[MOH-
HBIH amnmapar, BOJOKOHHAas OITHUKA, COJHeUHasd GaTapes, CIIyTHU-
KOBBIe IPUEMHUKY, SepHadA 9HEPTETUKA U 3KOJOTUYECKUEe acIeK-
ThI €€ Pa3BUTUSA.
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