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®enepanpHas padbodast mporpamma o yuyeoHomy npeamery «Pusuka» (6a3oBbId
ypoBeHb) (mpeameTHas o00sacTh «EcTecTBeHHO-HaydHbIE NPEAMETHI») BKIIOYAECT
NOSICHUTENBHYIO 3aIUCKY, COJEpXKaHNe 00yUeHHUs], ITITAHUPYEMbIE PE3YyJIbTaThl OCBOCHHUS
IpOrpamMMBbl 10 (PU3UKE, TEMATHUECKOE INITAHUPOBAHUE.

[losicHuTenbHas 3amuMcka OTpa)kaeT OOlIMEe LEeNW W 3aJauyd HU3ydyeHUus (PU3MKH,
XapaKTEPUCTUKY TICUXOJOTHYECKUX MPEANOCHUIOK K €ro M3Y4eHHUIO0 OOy4arolUMMUCH,
MECTO B CTPYKType y4yeOHOro IUIaHa, a TaKXe IMOAXOIbl K OTOOpY COAep:KaHufi,
K ONPEJIETICHUIO TJIAHUPYEMBIX PE3YIbTaTOB.

Conmepxanne 00ydeHHsS  pacKpbIBaeT COJAEp)KaTeIbHbIE JUHUHM, KOTOpHIE
npeuIaratoTest sl 005S3aTeIbHOr0 M3Y4YeHHsS B KaKJOM KJacce Ha YPOBHE CPEIHEro
o01iero oOpa3oBaHuUs.

[Inanupyembie pe3yabTaTbl OCBOCHUSA MPOTpaMMbl MO (PU3MKE BKIIOYAIOT
JUYHOCTHBIE, METAlpEIMETHbIE pE3yJAbTaThl 3a BECh IEpUoJl OOydyeHHUS Ha YpPOBHE
cpeAaHero oOLEero o0pa3oBaHMs, a TAKXKE MPEIMETHBbIE JOCTHXKEHHS OOydarolerocs
3a KaXAbli IOl 00y4EHUsI.

HOACHUTEJIBHASA 3AIIMCKA

[Tporpamma o ¢gusrke 6a30BOro ypoBHs Ha yPOBHE CPETHETO 00IIEro 00pa3oBaHus
pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TPEOOBAHMI K pe3ybTaTaM OCBOEHHUS OCHOBHOM
oOpa3zoBaTenbHON TporpamMmbl, npeactaBieHHbix B @I'OC COO, a Takke ¢ ydéTom
denepansHOIl paboueli mporpaMMbl BOCIIUTAHUS ¥ KOHIICTIITUYU TIPETIOIaBaHusl yueOHOT O
npenmera «®Pusnka» B 00pazoBaresbHBIX opranm3anusx Poccuiickont deneparmm,
peanu3yoIX OCHOBHBIE 00Pa30BaTEIbHBIC MPOTPAMMBI.

Coneprkanue mporpaMmMbl 1o pu3nKe HarpaBJieHO HAa (GOPMUPOBAHUE €CTECTBEHHO-
HayqHOM KapTUHbI Mupa oOydaroniuxcs 10—11 kmaccoB mpu oOydeHun ux ¢GusMKe
Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-AEITENILHOCTHOro mnojaxona. lIporpamma
o ¢usuke coorBeTcTBYET TpeboBanusM PI'OC COO k miIaHUpPyeMbIM JTHYHOCTHBIM,
NpPEAMETHBIM M METalpeAMETHBIM pe3ylbTaTaM OOy4YeHHMs, a TakKXKe YYUTHIBACT
HEOOXOMMOCTh peali3allii  MEXKIIPEAMETHBIX CBS3e (U3UKH C eCTECTBEHHO-
Hay4YHBIMU YYEOHBIMU TIpeAMEeTaMU. B Hel ompenesnsitoTcss OCHOBHBIC L€ U3YYEHUS
Gbu3MKKM Ha YPOBHE CpEAHEro oO0Iero oOpa3oBaHUs, IUTAHUPYEMBIE pe3yJIbTaThl
OCBOCHHUS Kypca (PU3WKH: JUYHOCTHBIE, METAapeIMEeTHbIe, MpeaMeTHbie (Ha 6a30BOM
YPOBHE).

[Iporpamma no gu3nke BKIIOYAET:

MJIaHUpYyEeMbI€ pe3yJIbTaThl OCBOEHHUSI Kypca (puU3MKU Ha 0a30BOM YpOBHE, B TOM
YyHUCIie TPeAMETHBIE PEe3yJIbTaThl 10 T0JIaM 00 y4eHUS;

coJiepskanne yueOHoro npeamera « Ou3nkay 1no rogam oOydeHus.

[Iporpamma 1o ¢u3nke MOXET OBITh HCIOJIb30BaHA YYUTEISIMH KaK OCHOBA
JUIS COCTaBJIeHUsI CBouX pabouux mporpamm. [Ipu pazpaborke paboueid mporpamMbl
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B TEMAaTUYECKOM IJITAHUPOBAHUU JIOJKHBI OBITh YUYTEHBI BO3MOXXHOCTH HCHOJIb30BAHHUS
AJIEKTPOHHBIX (LUMQPPOBBIX) 00pa30BaTEIbHBIX PECYPCOB, SABIAIOLIUXCA Y4eOHO-
METOJUYECKMMU MaTepuanaMu (MyJIbTUMEANIHBIE TPOrPaMMBI, SJIEKTPOHHbIE YYEOHUKHU
W 3aJ]a4HUKH, DJJIEKTPOHHbIE OWUOJIMOTEKH, BUPTYyaJbHbIE J1a0OpATOPUU, HIPOBHIE
MPOrpaMMBbl, KOJUICKIIUU IUMPOBBIX 00pa30BATEIBHBIX PECYPCOB), PEATU3YIOMIUMHU
JTUIAKTUYECKHE BO3MOXHOCTHM HMH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUH,
COJIEp’)KaHUE KOTOPBIX COOTBETCTBYET 3aKOHOJATENLCTBY 00 00Opa30BaHUMU.

[IporpamMmMa 1Mo (¢u3MKEe HE CKOBBIBAET TBOPYECKYI0 HMHUIIMATUBY YUUTEIECH U
IIPEIOCTABISIET BO3MOYKHOCTh ISl pEAIM3allMU PA3JIMYHBIX METOAUYECKUX IOAXO/I0B
K OpraHu3anuu oOydeHus (U3HKe MpPU YCIOBUU COXpAaHEHHUs O0O0s3aTENbHOW YacTu
COJEpKaHUsl Kypca.

®du3uka Kak Hayka o HanOoyiee OOIIMX 3aKOHAX MPUPOABI, BHICTYIAsi B Ka4eCTBE
y4e0HOro TMpeAMeTa B IIKOJE, BHOCUT CYILIECTBEHHbIM BKJIaJ B CHUCTEMY 3HAHHUU
00 oxpyxatouiem wMupe. LlkonpHBIH Kypc (U3HMKM — CHUCTEMOOOpa3yroIIui
JUIS €CTECTBEHHO-HAYUHBIX YYEOHBIX IPEIMETOB, MOCKOJIbKY (PU3NUECKUE 3aKOHBI JIEKAT
B OCHOBE TMPOIECCOB W SBJICHUN, H3y4aeMbIX XHUMHEH, Ouonorueit, ¢uznueckon
reorpadueil u actpoHomuei. Mcronb30BaHWe W aKTHBHOE NMPUMEHEHUE (U3UYECKUX
3HAaHUM ONpENENsIeT XapakTep W pa3BUTHUE Pa3HOOOPA3HBIX TEXHOIOrMH B cdepe
DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IIOJIYy4YEHUS HOBBIX MAaTEpHAJIOB
C 3aJJaHHBIMU CBOWCTBaMHU U JApyrux. M3ydeHue (pU3MKM BHOCUT OCHOBHOW BKJIA[
B (OpMHpOBAaHME  €CTECTBEHHO-HAYYHOM  KapTHHBl  MHUpa  0O0ydYarommuxcs,
B (hOopMUPOBaHNE YMEHUN IPUMEHSTh HayYHBIM METO/I MO3HAHUS MPU BBITIOJHEHUN UMU
y4€OHBIX UCCICAOBAHUM.

B ocHOBY kypca ¢pu3MKu 11 YpOBHS CpEIHEro 001Iero o0pa3oBaHus MOJO0KEH Psij
UJEN, KOTOpPbIE MOKHO pacCMaTpHUBATh KaK MPUHLIUIIBI €0 TOCTPOECHHUS.

Hoes yenocmumocmu. B COOTBETCTBUM C€ HEW Kypc SBJISETCA JIOTUYECKU
3aBEpUIEHHBIM, OH COJEPKUT MaTepuall U3 BCEX pa3fesioB (PU3HMKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEM MaTepuall Kypca Gpu3nku o0beTUHEH
BOKpYr (Qusmueckux Teopuid. Bemymmum B Kypce saBisiercs (popMmupoBaHue
NPEJICTABIIEHUI O CTPYKTYPHBIX YPOBHSIX MaT€puu, BEUIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuzamus MpeamnoyiaraeT  MCIOJIb30BaHUE
IYMaHUTapHOTO MOTEeHIMaIa PU3NIeCKOH HAYKH, OCMBICIICHUE CBA3U Pa3BUTHS (HU3UKU
C pa3BUTHMEM OOIIECTBA, a TaKKE C MHPOBO33PEHUECKUMH, HPABCTBEHHBIMU H
HKOJIOTUYECKUMU TIPOoOIeMaMH.

Hoes npuknaounou Hnanpasenennocmu. Kypc Qu3Mku mnpeamnojaraer 3HaKOMCTBO
C IIUPOKUM KPYTrOM TEXHUYECKHUX U TEXHOJIOIMUYECKUX MPUIOKEHUIM U3yUYEHHBIX TEOPUH
Y 3aKOHOB.

Hoes sxonoeuzayuu peannusyercsi IOCPEACTBOM BBEICHUS 3JIEMEHTOB COJIEPIKAHUS,
MOCBSIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOpPHIE CBS3aHBI
C Pa3BUTHEM TEXHUKU M TEXHOJOTHH, a Takxke 0OCYXAEHUs MpoOJeM palloOHAILHOTO
IPUPOJIOTIONH30BAHMSI M SKOJIOTMUYECKO 0€30MacHOCTH.
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CrepXHEBBIMH 3JIEMEHTaMH Kypca (HU3UKH Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHus ABISIOTCA  (pu3nueckue Teopuu ((POPMUPOBAHHE MPEICTaBICHUMN
O CTPYKTYpe IOCTPOEHHUS (U3NYECKOW TEOPHH, POJIM (PyHIAMEHTAIbHBIX 3aKOHOB M
MPUHIIAIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPHUPOJAE, TPaHUIAX MPUMEHUMOCTH
TEOPHH, JIJIsI OMUCAHMSI €CTECTBEHHO-HAYYHBIX SIBICHHI U MPOLIECCOB).

CucTeMHO-AESTeIbHOCTHBIN MOJAX0A B Kypce (U3MKH pealn3yeTcs MpexKIe BCEro
3a CU€T OpraHU3aINH SKCIIEPUMEHTATLHOM e TENbHOCTH 00ydarommxcs. J{ms 6a3oBoro
YPOBHS Kypca (PU3UKH — 3TO UCTIOIH30BAHUE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB M JJa0OPaTOPHBIX padOT, KOTOPHIE B TPOrpaMMe 1Mo PU3HUKe 00bETUHECHbI
B OOIIMI CIIHCOK YUEHMUECKUX MPAKTUYECKUX padoT. Beiienenue B ykazaHHOM MepeyHe
J7a00paTOPHBIX padOT, MPOBOJUMBIX [JISI KOHTPOJS M OICHKH, OCYIIECTBISCTCS
y4acTHHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOs U3 OCOOEHHOCTEH MIaHUPOBAHUS U
ocHareHus1 kabunera ¢usuku. [Ipu 3ToM obecreunBaeTcs OBIAJACHUE 00YJIArOITUMUCS
YMEHUSIMU  TPOBOJIUTh KOCBEHHBIE HM3MEPEHHUs, HCCIENOBAHMUS  3aBUCHUMOCTEU
(bu3MUEeCKNX BETUYMH U TTOCTAHOBKY OIBITOB O MPOBEPKE MPEITT0KEHHBIX TUIIOTES.

bonbioe BHUMaHUE yHenseTcs PEHICHUIO PACYETHBIX M KaYeCTBEHHBIX 3a/1ad.
[Tpu sTOM 1711 pacu€THBIX 3a7a4 MPUOPUTETOM SIBIAIOTCS 3aJaud C SBHO 3aJaHHOU
¢usnyeckoil  MOJENbIO, IO3BOJIAIOIIME TPUMEHATh  HU3YyUYEHHbIE 3aKOHBl U
3aKOHOMEPHOCTH KaK W3 OJIHOTO pasfena Kypca, TaKk U MHTETPUpYys 3HAHHS U3 Pa3HBIX
pazmenoB. [[si KauecTBEHHBIX 3a7jad MPHUOPUTETOM SIBJISIIOTCS 3aJjaHUSI HA OOBSICHEHHE
OpOoTeKaHUsl (PU3NUYECKUX SIBICHUU M IMPOLECCOB B OKPYXKAIOIIEH >KU3HU, TpeOyrolue
BbIOOpa PU3NYECKON MOJEIH ISl CUTYaIlMU MTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusiMu OPI'OC COO k MarepHalibHO-TEXHHUUYECKOMY
obecneyeHunto yueOHoro mpouecca 0a30Bblid ypoBEHb Kypca (PU3UKH Ha YPOBHE CPETHETO
obmiero o0pazoBaHus JODKEH M3Y4aThbCs B YCIOBHSIX MPEIMETHOrO KabuHeTa (DU3UKU
WIA B YCIOBUSX HWHTETPHUPOBAHHOTO KaOMHETa MPEAMETOB €CTECTBEHHO-HAYyYHOTO
nukia. B kabunere pu3nku JOMKHO OBITH HEOOXOIUMOE JTabopaTOpHOE 000PYI0BAHUE
JUTSI BBITIOJIHEHUS YKA3aHHBIX B TporpamMme mo (U3NKE YUCHHMUECKHX MPAKTHYCCKUX
paboT U JEMOHCTPALMOHHOE 000pPYyIO0BaHHE.

JleMoHCTpanmoHHoe 000pyAoBaHUE (HOPMHUPYETCS B COOTBETCTBUU C MPUHIUIIOM
MUHUMAJIbHOM  JIOCTATOUHOCTH U  OOECIEYMBACT TIOCTAHOBKY MEPEYUCICHHBIX
B IporpaMme Mo (Qu3uKe KIIOYEBBIX IEMOHCTPALMN I UCCIEHAOBAaHUS H3y4aeMBbIX
SIBJICHUU M MPOIIECCOB, IMIUPUUECKUX U PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
TIPUMECHEHU M.

JlaboparopHoe 00OpyAOBaHME [JIi YYEHUUECKUX  MPAKTUYECKUX  padboT
dbopmupyeTcst B BUie TEMAaTHUECKUX KOMILJICKTOB U 00ECTIEYMBAETCS B Pacu&Te OTHOTO
KOMIUIEKTa Ha JIByX oOydarommxcsi. Temarnueckue KOMIUIEKTHI J1a0OpaTOPHOTO
000pyI0BaHMsI JOKHBI OBITH TOCTPOCHBI HA KOMITJIEKCHOM HCIIOJIh30BaHIH aHAJIOTO BBIX
U 1UGPOBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX W3MEPHUTEIBbHBIX CHUCTEM B BHUIE
U (POBBIX JTAOOPATOPHIA.

OCHOBHBIMH TIEIISIMH H3y4eHUs (PU3UKH B 00IIEM 00pa30BaHUU SBISIOTCS:

dopMupoBaHUE WHTEpECa W CTPEMJICHHs] OOYYaIOUIUXCS K HAYYHOMY H3YUEHHUIO
MIPUPOJIBI, PA3BUTHE WX UHTEIUICKTYATbHBIX M TBOPYECKUX CIIOCOOHOCTEH;
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pa3BUTHE TMPEACTABICHUN O HAYYHOM METOJ¢ TO3HaHUA U (OpPMUPOBAHHE
MCCJIEI0BATENBCKOIO OTHOILIEHUS K OKPY>KAIOIIUM SIBIICHUSIM;

dbopMUpOBaHUE HAYYHOIO MHUPOBO33PEHHUSI KaK pe3yibTaTa H3y4E€HUS OCHOB
CTPOCHHSI MaTEePUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMHUpOBaHUE YMEHHI OOBSICHATH SIBICHHUS C HCIIOJIb30BaHHUEM (PH3NUYECKUX
3HAaHWM U HAYYHBIX JIOKA3aTENIbCTB,;

dbopMUpOBaHUE MPEJICTABICHUNA O poiau (QU3UKUA ISl Pa3BUTUS  APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JocTikeHne HTUX LeJell oOecrieurBaeTcsl peHIeHUuEM  CIEeIYIOUUX —3aj1ay
B MpoIlecce M3yueHus Kypca GU3UKHA Ha YPOBHE CPEIHEr0 OOIIEro 00pa3oBaHMs:

NpUOOpEeTeHHEe CHCTeMbl 3HAHMW 00 OoOuMX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPUSIX, BKIIOUAs MEXaHUKY, MOJEKYISAPHYIO (U3UKY, DJIEKTPOIUHAMUKY,
KBAHTOBYIO (PM3UKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHUE YMEHWUN TPHUMEHSITh TEOPETHUECKUE 3HAHUS MJIsi OOBSCHEHUS
bu3nueckux SBJICHUN B TNPUPOAEC U Uil TPUHATAS TNPAKTUUYECKUX PEIICHUN
B MTOBCEIHEBHOM JKU3HU;

OCBOCHHE CIOCOOOB PEIICHUS] PA3IMUYHBIX 3a7a4 C SBHO 3aJaHHON (DU3MUECKO
MOJIENbI0, 33/1a4, OPa3yMEBAIOIINX CAMOCTOATEIbHOE CO3/1aHNE (PU3NUECKON MOJIENH,
aJIEKBaTHOW YCJIOBHSIM 3a]1a4U;

MoHMMaHue (PU3NYECKUX OCHOB U MPUHIIUIIOB JACHCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJOTUYECKUX MTPOLECCOB, UX BIMSAHUS HA OKPYKAIOIIYIO CPEY;

OBJIAJICHUE METOJAAMHU CaMOCTOSTENILHOTO TIJIAHUPOBAaHUSI W TMPOBEICHMUS
bu3MUeCKNX HKCIIEPUMEHTOB, aHAM3a W WHTEPIpEeTaluu UHOOpPMAINK, ONpeIeICHUS
JIOCTOBEPHOCTH MOJTYYEHHOI'O PE3yJIbTaTa;

CO3[JaHUE YCJIOBUU [UJI1 Ppa3BUTUS YMEHUU IPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOM JAEATEIBbHOCTH.

Ha wusydyenne ¢usuku (0a30BbIli ypoOBEHb) Ha YPOBHE CpEIHEro OOIIero
oOpa3zoBanusi orBoauTcs 136 uwacoB: B 10 kmacce — 68 4dacoB (2 yaca B HeJeEN0),
B 11 kyacce — 68 yacoB (2 4yaca B HEJIENIO).

[Ipennmaraemsiii B IporpaMme 1Mo (pu3MKe mepeucHb Ja00PaTOPHBIX U MPAKTHIECCKUX
paloT SIBIISIETCSI PEKOMEHI0BAaHHBIM, YUHUTEIb JAEJIAeT BHIOOP IPOBENECHHS TAOOPATOPHBIX
padoT U OMBITOB € YU4ETOM MHIMBUTYATbHBIX OCOOEHHOCTEN 00YyJarOImIUXCS.

JIroGas pabouast mporpamMma JIOJKHA MOJHOCTBIO BKIIIOUATh B C€0sl COACpKaHUE
JTAHHOM MporpamMMBbl Mo (pU3MKe.

B otnenbHbIX cityyasix Kypc Gu3nky 0a30BOr0 YpOBHS MOXKET M3ydaThes B 00bEMe 204
gaca 3a nBa roma oOyuenus (3 u B Heaemo B 10 m 11 kmaccax). B atom ciydae
YBEJIMYMUBAETCS HE MeHee 4eM 110 20 4 pe3epBHOE BpeMsl, KOTOPOE MCIOJIb3YETCS YUUTEIIEM
JUIL M3Yy4EHHUsS] BOIIPOCOB, TECHO CBSI3aHHBIX C BBIOpaHHBIM MNpoduiieM OO0y4YeHus, U
YBEJIMUMUBAETCS yueOHasi Harpy3ka, OTBOAMMAs HA M3y4EHHE MEXaHWUKH, MOJIEKYJISIPHON
GU3MKKM M BJEKTPOJMHAMMKH, 3a CUET paclIMpeHds 4ucia JadopaTOpHBIX padoT
MCCIIEI0BATENILCKOTO XapaKkTepa U YPOKOB PEIICHUS] KAUECTBEHHBIX U pACUETHBIX 33]1au.
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COJEPXKXAHUE OBYUYEHUA

10 KJIACC
Paznes 1. ®u3uka 1 MeTOAbl HAYYHOI 0 TO3HAHUS

®usnka — Hayka O npupoze. HayuHble MeTOAbI NMO3HAHUS OKPYKAIOLIEr0 MUpA.
Posb sKcriepuMenTa u TEOpUu B Ipoliecce MO3HAHUSI PUPOAbI. DKCIIEPUMEHT B (PU3HKE.

MopenupoBanue (u3MUecKux sSBIEHUH u mpoueccoB. HayuHble ruUmoresbl.
®dusnyeckre 3aKOHbl W TEOpUU. ['paHULBl TPUMEHUMOCTH (PUINYECKUX 3aKOHOB.
[IprHIUIT COOTBETCTBUSI.

Ponp u mecto pusuku B GopMUPOBAaHUHM COBPEMEHHOW HAYYHOW KapTHUHBI MUDA,
B [IPAKTUUYECKOU AEATEILHOCTH JIFOICH.
Jlemoncmpayuu

AHanorossle U IUPPOBBIE U3MEPUTEIIbHBIE TPHUOOPBI, KOMIIBIOTEPHBIE JATUYUKH.

Pa3zngena 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe ABrKeHUe. OTHOCUTEIILHOCTh MEXaHUYECKOT 0 IBMKEeHUs. Cuctema
orcuéra. Tpaekropus.

[lepemerienne, CKOPOCTh (CpeaHSSI CKOPOCTh, MTHOBEHHAS CKOPOCTh) M YCKOPEHHUE
MaTepualbHON TOYKHM, HX IMPOCKIIMM HAa OCH CHUCTeMbl KoopauHaT. CroxeHue
MEPEMELLEHUN U CIIOKEHNE CKOPOCTEN.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE MpSMOJIMHEIHOEe JBWXKeHue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, ITYTU U MEPEMEILCHHS] MaTepUaIbHOI
TOYKH OT BPEMEHHU.

CBoOogHoe najeHue. Y ckopeHre CBOOOTHOTO MaiCHUsI.

KpuBonuneitHoe nBukeHue. J[BUKEHHME MATEpHATIBHONW TOUYKHU IO OKPYKHOCTH
C MMOCTOSIHHOM IO MOJTYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHAst ckopocTh. [lepuon
u yactota oOpamenus. [leHTpocTpeMuTensHOe YCKOPEHUE.

TexHuueckrne yCTpOWCTBA M MPAKTUUECKOE MPUMEHEHHUE: CHUIOMETP, ABHKEHUE
CHapsJI0B, IICMTHBIC U PEMEHHBIC MTEPEIauH.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCYETa, WJUIIOCTpPAlUsS KHHEMATUYECKUX XapaKTEPUCTUK
JIBUKCHUS.

[IpeobpazoBanue IBMXKCHUM C UCIIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IMPOCTPAHCTBE.

HabGnronenne pABwKeHUs Tena, OpOIIEHHOTO IOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenue yckopeHusi CBOOOTHOTO MMaICHHUS.

HanpaBnienue ckopocTu pu IBUKEHUU 11O OKPY>KHOCTH.
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Yuenuueckuiui sxcnepumenm, iabopamopvie pabomul

N3yyeHne HEpPaBHOMEPHOIO [BMKEHMS C LENbI0 OIPENCIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne  COOTHOLIEHMS — MEXAY  IYTSMH, IPOWJCHHBIMU  TEJIOM
32 [TOCJIEI0BATENbHBIE PABHBIE TPOMEKYTKH BPEMEHH IIPY PABHOYCKOPEHHOM JIBUKEHUN
C HaYaJIbHOW CKOPOCTHIO, PABHOW HYJIIO.

N3yuyeHne nBUKEHNS MIApUKa B BA3KOW KU IKOCTH.

N3ydenue aBuKeHUs Tena, OpOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. Jlunamuka

[IpuHauun otHocutrenbHOCcTH ["anmnes. [lepsoiit 3akoH Hetorona. MHepimanbHbIe
CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cyneprno3unuu cuil. Btopoil 3axkoH HeroTona
JUIsl MaTepuaabHOM TOUKU. Tperui 3akoH HproToHa 111 MaTepranbHbIX TOYEK.

3akoH BceMupHOro tarorenus. Cuna tspkectu. [lepBas kocMuyeckasi CKOpOCTb.

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

Tpenne. Buaesl TpeHusi (mokosi, ckoibxeHus, kadenus). Cuma TpeHus. Cyxoe
Tperue. Cuia TpeHUs CKOJIbXEHUs U cuiia TpeHus nokost. Koaddumment tpenus. Cuna
COIIPOTHUBIICHHS IIPU ABMKEHHUHU TEJIA B JKUIKOCTH WJIH Tase.

[TocTynarensHOE U BpauiaTelbHOE IBUKEHHUE a0COMOTHO TBEPAOTO TENA.

MOMEHT CHJIBI OTHOCUTEINILHO OCU BpamieHus. 1lnedo cunbl. YcnoBus paBHOBECUS
TBEPAOTO Tea.

TexHnuecKkrue ycTpONCTBa U MPAKTUYECKOE MPUMEHEHUE: TOAIINITHUKH, IBUKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrieHne nHepLUUU.

CpaBHeHUE Macc B3aMMOICUCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOopMaIiyH.

Hesecomocts. Bec Tena mpu yCKOpEHHOM ITOABEME U NTaJICHUH.

CpaBHEHUE CUJT TPEHUS MMOKOS, KAYEHUS U CKOJIbKCHUSL.

VYcaoBus paBHOBECHS TBEPAOTo Tena. Buabl paBHOBECHS.

Yuenuueckuu sxcnepumenm, 1abopamophsie pabomul

N3ydenue aBmxeHus: OpycKa 1o HaKJIOHHOM TUIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIMX B MPYXKUHE U
pe3UHOBOM 00pas3ile, OT ux Aedopmaliuu.

HccnenoBanne ycioBUM paBHOBECHS TBEPIOIO TEJIA, UMEIOLIETO OCh BPAILLICHHUS.
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Tema 3. 3akoHnbl COXpaHeHUA 8 MeXaHUKe

Nmnynbc MatepuanbHOM TOYKHU (Tena), CUCTEMbl MaTepHalbHbIX TOUYEeK. MMmyibe
CWIbl M W3MEHEHHE HMIIYJIbCa TeJla. 3aKOH COXpPAHEHHUs UMIlylbca. PeakTuBHOE
JIBUKCHHUE.

Pabota cusibl. MOIITHOCTD CHUJIBL.

Kunernueckass »Heprus MarepualbHOW TOUku. Teopema 00 W3MEHEHHH
KUHETUYECKOU YHEPTUHU.

[Torenmnmanbras 3Heprus. [loTeHnuanpHas sHeprus ynpyro aedOopMHUPOBAHHON
npyxuHsbl. [loTeHInanpHas YHEPrus Teja BOJIM3H MOBEPXHOCTH 3EeMITH.

[ToTeHnmanbHble U HEMOTEHIIMANbHBIE CHIIbl. CBA3b pa0OThl HEMOTEHIIMABHBIX CUIT
C U3MEHEHUEM MEXaHUYECKOW SHEPTUU CUCTEMBI T€J. 3aKOH COXPAaHEHHUSI MEXaHUYECKON
DHEPIUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne yCTPOWCTBA M NPAKTUYECKOE IPUMEHEHWE: BOJAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE IBUXKEHMUE.

[lepexon noTeHUMAIBLHOM SHEPIUH B KUHETUYECKYIO U 00paTHO.
Yuenuueckuu sxcnepumenm, 1abopamopHule pabomoi

N3ydyenune abCOMOTHO HEYNIPYTOro yaapa ¢ HOMOIIbIO ABYX OJIMHAKOBBIX HUTSHBIX
MAasITHUKOB.

Hccnenosanue cBA3M pabOThI CUIIbI C U3MEHEHUEM MEXaHWYECKOW PHEPruM Teja
Ha MPUMEPE PACTIKEHUS PE3UHOBOT'O KI'yTa.

Paznen 3. MouekysipHasi pU3UKA ¥ TEPMOAMHAMUKA
Tema 1. Ocho6bl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYISAPHO-KUHETUYECKOW TEOPUM M HX OIBITHOE
obocHoBanue. bpoyHoBckoe gBmxenue. Juddysus. Xapaktep IBWKEHUS U
B3aMMOJEHCTBUS YaCTHUIL BelecTBa. MOy CTpOEHUS Ia30B, )KUIKOCTEN U TBEPABIX TEII
U 00BSICHEHNE CBOMCTB BEIlIECTBAa HA OCHOBE ATUX Mojiesei. Macca 1 pa3Mepbl MOJIEKYIL.
KonuuectBo BemecTBa. [locTtosiHHass ABoraapo.

TermoBoe paBHOBecue. Temmneparypa u e€ wusMmepenue. lllkana Ttemmeparyp
Llenabcus.

Mogens uaeanbHoro raza. OCHOBHOE YpPaBHEHHE MOJIECKYISIPHO-KUHETUYECKON
TEOPUU UICATBHOTO raza. AOCOIIOTHAsA TEMIEpaTypa Kak Mepa CpeHEd KHHETUYECKON
DHEPryuU TEIUIOBOrO ABWKEHMs yactull ra3a. Illlkana temneparyp KenbBuHa. ['a3oBbie
3akoHbl. YpaBHeHue MenaeneeBa—Knaneitpona. 3akon [lanbTona. W3omporueccsl
B MJI€AJIbHOM Ta3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. [ paduueckoe npeacraBieHue
U30MPOIIECCOB: 30TEPMa, U30X0pa, n300apa.

TexHu4ecKkrue yCTpoMCTBa U MPAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapoMeTp.
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Jlemoncmpayuu

OnbITHI, JOKA3bIBAIOIIUE JTUCKPETHOE CTPOEHHUE BEIIeCcTBa, GoTrorpaduu MOJEKyl
OpPraHUYECKUX COCTMHEHUMN.

OnbIThl 10 1U(HY3UHN KUAKOCTEH U Ta30B.

Mogenb OpOYHOBCKOT'O IBUKEHUS.

Mogens onbita IITepHa.

OnBIThI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJICKYJISIPHOTO B3aUMOJICHCTBUS.

Mogenb, WUTIOCTpUpYIOIIas IPUPOAY JABJICHHS Ta3a HA CTEHKU COCY/Ia.

OMNBITHI, HJUTFOCTPUPYIOITUE YPAaBHEHUE COCTOSHUSI UJ1€aTbHOTO T'a3a, U30MPOIIECCHI.
Yuenuueckuii osxcnepumenm, rabopamopuule padbonol

OmnpeneneHue Macchl BO3/lyXa B KJIIACCHOM KOMHATe€ Ha OCHOBE U3MEpeHU 00bEMa
KOMHATBI, IaBJICHUSI U TEMIIepaTyphl BO3/lyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXK/y TapaMeTpaMu COCTOSIHUS pa3peKeHHOr O ras3a.

Tema 2. Ochosbl mepmoOuHamMuKu

TepmonnHamuyeckass cucrteMa. BHyTpeHHSAA DSHeprus TEPMOAMHAMHUYECKOU
CUCTeMBbl M crnocoObl e€ m3MeHeHus. KonuuectBo Termorel U pabora. BHyTpeHHss
DHEPIUsl OJHOATOMHOIO MJEAJBHOrO raza. Buasl Teruionepenayu: TEIIONPOBOIHOCTS,
KOHBEKI[US, W3JIy4eHUe. Y IelbHas TEIUIOEMKOCTh BenlecTBa. KoJIMYeCcTBO TEIUIOTHI
IIpH TeIIonepesaye.

[Tonsitue 06 aguabaruom mporiecce. [lepBriit 3akoH TepMoauHaMuku. [Ipumenenue
NEPBOrO 3aKOHa TEPMOAMHAMHMKH K H3ompoueccaM. ['paduueckas HHTepHpeTanus
paloThI Ta3a.

Bropoii 3akon TepmoanHamuku. HeoOpaTuMOCTh IPOIIecCOB B IPUPOIE.

TemioBble MamuHbl. [IpuHIMNIBL neidcTBUS TemIoBbIX MamuH. [IpeoOpa3oBanus
HHEPrUU B TEIJIOBBIX MalnHaX. KoagpuuueHT nonesHoro qeicTBUS TEMIOBOM MAIIUHBI.
[ukn Kapuo u ero xo3¢p(UUHUEHT MOJIE3HOrO ACHCTBUSA. DKOJOTHYECKHE MPOOJIEMBbI
TEIIOOHEPTETUKHU.

TexHHUeCKHne yCTpOMCTBA U MPAKTUUYECKOE TPUMEHEHUE: JBUTATEIb BHYTPEHHETO
cropanusi, ObITOBOM XOJOAWILHUK, KOHAUITUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTpEHHEW PHEPruu Teja MPU COBEPIICHUH paOOThI: BBUIET MPOOKH
13 OYyTBUIKM MOJI JEUCTBHEM CKATOTO BO3/lyXa, HarpeBaHue 3upa B JIATYHHOU TpyOKe
nyTEéM TpeHUs (BUICOIEMOHCTPALIMS).

N3menenue BHyTpeHHEN SHEPTUM (TEMIIepaTyphl) Teja Mpy TeIUionepeaaye.

OnbIT 110 aAnabaTHOMY PaCHIMPEHUIO BO3/1yXa (OMBIT C BO3AYIITHBIM OTHUBOM).

Mopenu mnapoBoi TypOWHBI, JBUTATENsl BHYTPEHHErO CrOpaHUs, PEAKTUBHOIO
JBUTATEJIS.

Yuenuueckuii osxcnepumenm, rabopamophule pabomul

N3mepenue yaenbHON TEIIOEMKOCTH.

10
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Tema 3. Azpecamnvie cocmoanun eeuwyecmea. Pazoevie nepexoont

[TapooOpazoBanue u KoHjeHcanusi. Mcmapenwe W kuneHue. AOCOMIOTHAs U
OTHOCUTEJNIbHASI BIIAXKHOCTh BO3AyXa. HacellleHHbII mnap. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTyphbl KUTIEHUSI OT JaBJICHHUS.

Tépmoe Teno. Kpucrammmueckue u amopdHbie Tena. AHH3OTPONHS CBOWCTB
kpuctauioB. JKupakue kpucramibl. CoBpeMeHHble MaTtepuaiibl. llnaBieHue w
KpUcTaJUIM3aius. Y ieapHas TerioTa miaBieHus. Cyoaumarusi.

YpaBHeHME TemIoBOro Oananca.

TexHu4ecKkrue yCTponcTBa U MPAKTUYECKOE TPUMEHEHHE: TUTPOMETP U TICUXPOMETP,
KJIOPUMETP, TEXHOJOIMH TIOJYyYEHUsS] COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIE
HAaHOMAaTepHUaJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MapOB.

Kunenue npu noHMKEHHOM J1aBJICHUHU.

CniocoObI n3MepeHust BIaXKHOCTH.

HaGmronenne HarpeBanus U MiaBieHUs] KPUCTALTMYECKOTO BEIIECTRA.

JleMoHcTpanus KpUCTaJUIOB.

Yyenuueckuii sxcnepumenm, 1abopamopuule pabonol

N3mepenne 0THOCUTENBHOM BIAXXHOCTH BO31YXa.

Paznen 4. daekTpoauHaMuKa
Tema 1. dnekmpocmamuka

DJIeKTpU3alus Tel. DJNEKTPUYECKUU 3apsia. J(Ba BHAA SJIEKTPUUECKUX 3apsioB.
[IpoBOIHMKH, AUAIECKTPUKA W TOIYNPOBOJHUKHU. 3aKOH COXPAHEHUS AJIEKTPUYECKOIrO
3apsaa.

B3aumoneiictBue 3apsgoB. 3akoH Kynona. TouyeyHbI SJEKTpUYECKUN 3apsl.
DnekTpuueckoe noje. Hanpsk€HHOCTD AeKTpruyecKoro noJjis. [IpuHuun cynepno3uuuu
ANEKTPUYECKUX MoJeH. JINHUU HaNps>KEHHOCTH 3JIEKTPUUECKOTO TMOJIS.

PabGora cun snextpocratudeckoro mnois. llorenuuman. PazHocTs moTeHIMAanos.
[IpoBOIHMKM ¥ JUAJEKTPUKU B DJIEKTPOCTATHUECKOM moJie. Jludnexkrpuyeckas
MIPOHUIIAEMOCTb.

DnekTpoéMKOCTh. KoHaeHcatop. ONEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpA.
OHeprus 3apsHKEHHOr0 KOHJIEHCATOopa.

TexHudeckne yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHME:  DJIEKTPOCKOI,
ANEKTPOMETP,  DJIEKTPOCTATUYECKas  3allUTa,  3a3€MJIEHHE  AJIEKTPONpPUOOpPOB,
KOHJICHCATOP, KONMPOBAJILHBIN aIlapar, CTPYWHBIA IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MMPUHIKUII IEUCTBUS DIEKTPOMETPA.

B3anmopernicTBrue Ha3IEKTPU30BAHHBIX TE.

DJIEKTPUUYECKOE TI0JIE 3aPSAKECHHBIX TEJL.

[IpoBOAHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3alllUTa.

11
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JIMPIEKTPUKH B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO0 KOHJEHCATOpPAa OT ILIOIIAAU IIJIACTHH,
PAcCTOSHMS MEXIYy HUMU U JUIJIEKTPUYECKOU IPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCAToPA.
Yuenuueckuu sxcnepumenm, iabopamopuvie pabomul

N3mepenune 3neKTpOoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtii 3n1ekmpudeckuit mox. Toku é paznuyunvix cpeoax

DJIEKTPUYECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOr0 TOKa. VIcTOUHMKH
Toka. Cuia Toka. IIoCTOSIHHBIN TOK.

Hanpsbxenue. 3akon OMa 17151 yuacTka LETH.

ONEKTPUYECKOE  CONPOTUBIICHUE.  YJEIBHOE  CONPOTUBIICHHE  BELIECTBA.
IlocnenoBarenbHOE, MapaJljIeIbHOE, CMEIIAHHOE COSAUHEHNUE IIPOBOJHUKOB.

Pabora anexkrpuueckoro Toka. 3akoH [[xoyns—JleHna. MoHOCTb 31€KTPUYECKOTO
TOKA.

DNEeKTpOBHKYIAsl CHJIA U BHYTPEHHEE COINPOTHBIIEHHE MCTOYHHMKA TOKA. 3aKOH
Owma 117151 TOHOM (3aMKHYTOM) 2eKTprudeckoil enu. KopoTrkoe 3aMbIKaHUE.

DNEeKTpOHHAsT MPOBOJMMOCTh TBEPABIX METAJIOB. 3aBUCHMOCTH COIIPOTHBIICHUS
METAJUIOB OT TeMneparypel. CBEPXIIPOBOAUMOCTD.

DJIEKTPUYECKUN TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku. CoOCTBEHHAs U MPUMECHAsI TPOBOJIUMOCTD MOIYIPOBOAHHUKOB.
CaoiicTBa p—n-niepexonaa. [lomynpoBoIHUKOBBIE TPHOOPHI.

DNEeKTpUYECKUI TOK B paCTBOPaxX M pacIljiaBax 3JEKTPOIUTOB. DJIEKTPOIUTHUECKAS
JTACCOLIMALINS. DIIEKTPOJIU3.

DJIEKTpUYECKUA TOK B razax. CamMOCTOSITENbHBI U HECAMOCTOSITEIbHBIN PA3PSL.
Momnnus. [lnasma.

TexHru4ecKkrne yCTpOMCTBA M IIPAKTHYECKOE IPUMEHEHUE: aMIIEPMETP, BOIBTMETP,
peocTaT, MICTOUHHUKH TOKA, 3JIEKTPOHArpeBaTesIbHbIE MPUOOPHI, JIEKTPOOCBETUTEIbHBIE
npuOOphl, TEPMOMETP  CONPOTHBIEHMS, BAKYYMHBIH JUOJ, TEPMUCTOPBl U
(oTOpE3UCTOPBI, MOITYIPOBOIHUKOBBIN 11O/, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiipl TOKa U HAIIPSKEHHUS.

3aBUCUMOCTb CONPOTUBIIECHUS IWJIMHAPUYECKUX IIPOBOAHUKOB OT JUIMHBI, IIJIOLIAAH
IIOIIEPEYHOr0 CEUECHUS U MaTeprala.

CmenmanHOE COeTMHEHUE ITPOBOIHUKOB.

[Ipsmoe  w3MepeHue  IIEKTPOABMKYIIEHM  cuibl. KopoTkoe — 3amMblkaHue
raJIbBAaHUYECKOI'0 3JIEMEHTA U OLICHKA BHYTPEHHETO COIIPOTUBIICHHUS.

3aBUCUMOCTB COITPOTHBIICHHSI METAJIIIOB OT TEMIIEPATYPBI.

[IpoBOIUMOCTE AJIEKTPOJIUTOB.

HckpoBoni paspsia ¥ POBOAUMOCTD BO31yXa.

OIHOCTOPOHHSIS TPOBOAUMOCTD THO/IA.

12
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Yuenuueckuiui axcnepumenm, iabopamopusie pabomul

W3ydeHne CMEIIaHHOTO COSAMHEHUS PE3UCTOPOB.

N3mepeHne »IEKTPOABIIKYIIECH CHJIBI HCTOYHMKA TOKA W €ro BHYTPEHHETO
COITPOTHUBJICHHUS.

Ha6mronenue snekTposusa.

MexknpeaMeTHbIe CBA3H

N3ydenue kypca ¢pusznku 6a30Boro yposHs B 10 kjacce oCylIecTBISIETCS ¢ yUETOM
COJIEPKATENbHBIX MEXKIPEIMETHBIX CBA3EH ¢ KypcaMH MAaTeMAaTUKH, OUOJIOTHH, XUMUH,
reorpaduy U TEXHOJIOTHUHU.

Meosicnpeomemnvle nousimus, CBA3aHHBIE C MW3YYEHHEM METOJOB HAaY4YHOIO
MO3HAHUS: SIBJICHHE, HAYYHBIM (pakT, runoresa, puznueckas BeIUYMHA, 3aKOH, TEOpHs,
HaO0JI0/ICHKE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEb, U3MEPEHHUE.

Mamemamuxka: pelleHUE CHCTEMbl YpaBHEHUMW, JHHEWHas (QyHKius, mapabdona,
runep6oia, ux rpa@uKu U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIMH: CUHYC, KOCUHYC,
TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPbI U HX
MPOEKIIMHU Ha OCH KOOPAUHAT, CII0)KEHUE BEKTOPOB.

buonocusa: mMexaHuueckoe ABUKEHUE B JKUBOM mpupone, auddysus, ocmoc,
TEMJI000MEH >KMBBIX OPraHM3MOB (BUABI TEIUIONEPENAUYH, TEIIOBOE pPAaBHOBECHE),
AIEKTPUYECKHE SIBJICHUS B )KUBOU MPUPO/IE.

Xumus: NHUCKPETHOE CTPOEHHE BEIIECTBA, CTPOEHHWE aTOMOB M MOJIEKYJ, MOJIb
BELIECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, XKUIAKOCTEM W Ta30B,
AIIEKTPUYECKHE CBOMCTBA METAIIJIOB, 3JIEKTPOJUTUYECKAsT JUCCOLMALMS, TAIbBAHUKA.

l'eocpagus: BIaxHOCTb BO3/1yXa, BETPBI, 0apOMETpP, TEPMOMETD.

Texnonoeusa: npeoOpa3zoBaHHe IBHKEHUN C HCHOJIb30BAHUEM MEXAHU3MOB, YUET
TPEHUs] B TEXHUKE, MOJUIMIHUKH, HCIIOJb30BAHUE 3aKOHA COXPAHEHUsS HMITYJIbCa
B TEXHHKE (pakeTa, BOOOMET W JPYrHe), IBUraTelb BHYTPEHHETO CrOpaHHUs, MapoBas
TypOHHA, OBITOBOI XOJOIUIBHUK, KOHTUIIMOHEP, TEXHOIOTUHU MOTYYEHHSI COBPEMEHHBIX
MaTepHalioB, B TOM YHCJIE€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH, AJIEKTPOCTaTHYECKas
3allUTa,  3a3€MJICHHE  3JIEKTPONPUOOpPOB,  KCEPOKC,  CTPYHHBIA  IPUHTED,
AJIEKTpOHATrpeBaTelIbHbIE TPUOOPHI, AIEKTPOOCBETUTEIbHBIE TPUOOPHI, FaIbBAaHUKA.

11 KJIACC
Pa3znen 4. DiaekrponuHaMukKa
Tema 3. Maznummnoe noje. IneKmpomazHUMHAA UHOYKYUA

IloctossaHble MarHuThl. B3amMojeiicTBHE MOCTOSHHBIX MarHuToB. MarHuTHoe
nosne. BekTop MarHUTHOM WHAYKUUMU. [IpyHUOMI Cynepno3uiMid MAarHUTHBIX MOJEH.
JInHMKM MarHuTHOM MHAYKIIUKU. KapTuHa TMHUNA MarHUTHOW MHAYKIIMU TTOJISI TOCTOSTHHBIX
MarHuTOB.

MarauTtHoe nosie MpOBOJHUKA ¢ TOKOM. KapTuHa nMHMN WHAYKIIMM MarHUTHOTO
MOJISI ITTMHHOTO MIPSIMOTO MTPOBOIHUKA U 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KAaTYILIKH
¢ TokoMm. OnbIT Dpcrena. BzanmoelicTBue TPOBOIHUKOB C TOKOM.
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Cuna Amrniepa, €€ MOIYJIb U HallpaBJICHHUE.

Cuna Jlopenua, €€ MOIynb W HampaBjieHUE. J[BH)KEHHE 3apsyKEHHOM YacTHIIbI
B OJIHOPOJTHOM MarHuTHOM mnose. Pabota cuiel JlopeHia.

SIBneHue ANEKTPOMArHUTHOW WHAYKIMU. [IOTOK BEKTOpa MarHUTHON WHIYKIIHH.
DNEeKTpOABMKYIIAsl CUJIA MHIIYKIHUH. 3aKOH 3JIEKTpOMarHuTHON nHaykuuu dapanes.

BuxpeBoe snekrpuueckoe mosie.  OJEKTPOABWKYIIAs  CHJIA  HWHAYKIUU
B IPOBOJIHUKE, ABMKYIIEMCS MTOCTYNATEIbHO B OAHOPOJIHOM MAarHUTHOM MOJIE.

[Ipasuiio Jlenua.

NHAyKTUBHOCTS. SIBnenue CaMOUHIYKIIHAH. DIIEKTPOABMIKYIIIAS cuia
CaMOUHAYKIIHH.

DHeprusi MarHUTHOT'O TMOJISI KATYIIKUA C TOKOM.

DNIEeKTPOMArHUTHOE MOJIE.

TexHnuecKkrue yCTPOMCTBA U MPAKTUYECKOE MPUMEHEHUE: MOCTOSIHHBIE MAarHUTHI,
AJEKTPOMArHUThl,  JJIEKTPOJBUTATENIb,  YCKOPUTEIM  BJIEMEHTAPHBIX  YaCTHII,
WHJIYKIHOHHAS TIEYb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOIO My4YKa MAarHUTHBIM IOJIEM.

JIuHMYM UHAYKIIUM MarHUTHOTO TOJIS.

B3anmonenicTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlelictBrue cuibl JIopeHIia Ha MOHBI 3JIEKTPOJIATA.

SIBiIeHUE PIEKTPOMArHUTHOW UHIYKIIUU.

[IpaBuno Jlenua.

3aBUCUMOCTh DJICKTPOJABWKYIIEH CUJIbI HHAYKIUA OT CKOPOCTH HW3MEHEHUS
MarHMTHOTO MOTOKA.

SIBneHne caMOUHAYKIUU.

Yuenuueckuii oaxcnepumenm, rabopamopusle pabomul

N3yyeHne MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

HccnenoBanue neicTBUS MOCTOSIHHONO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUS 3JICKTPOMAarHUTHOW WHTYKIIUU.

Pa3nen 5. Kojiebanusi 1 BOJTHBI
Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

KonebarenpHas cucrema. CBOOOIHBIC MeXaHUYECKHE KoJieOaHus. ['apMoHnUecKkue
koneOanud. Ilepuon, yacrora, ammuryaa u ¢gasa xkoneOanuid. [IpyKMHHBII MasTHUK.
MaremaTnyeckuii MasiTHUK. YpaBHEHHE TrapMOHMYECKUX KojeOaHuil. [IpeBpaienue
SHEPIUM MPU TAPMOHUYECKUX KOJICOAHUSX.

Koneb6arenbhblit KOHTYp. CBOOOIHBIC JIEKTPOMArHUTHBIE KOJIEOaHUs B UI€aTbHOM
Koj1e0aTeTbHOM KOHTYpe. AHAJIOTHs MEXKIY MEXaHHYECKUMU U DJICKTPOMarHUTHBIMHU
koneOanusmu. @Dopmyna Tomcona. 3akOH COXpaHEHUS OHHEPrUU B HUJCATHHOM
Kose0aTeTbHOM KOHTYPE.
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[IpencraBienne o 3aTyxamonmx KojeOaHUsX. BbIHYXJIEHHbIE MEXaHUYECKHUE
kosneOanus. Pezonanc. BeiHyXI€HHBIEC 3JIEKTPOMAarHUTHBIE KOJI€OaHMUS.

[lepemennslii Tok. CHHYCOUIAIbHBIN MEPEMEHHBIN TOK. MOIIIHOCTh MTEPEMEHHOTO
TOKa. AMIUTMTYTHOE U AEHUCTBYIOIIEE 3HAUCHUE CHIIBI TOKA U HAIPSIAKCHMUSL.

Tpancdopmarop. IlpousBonacTBo, mepegada W MOTPEOJICHHE DIEKTPUUECKOU
SHEPruM. OKOJOTMYECKUE PHUCKU TMpPH TPOU3BOJCTBE 3IJEKTpo3Hepruu. KymnbTypa
HCTIOJIb30BAHUS SJICKTPOIHEPTUU B NOBCEIHEBHOW KU3HM.

TexHuueckrne yCTpOWCTBA U MPAKTUYECKOE NMPUMEHECHUE: JJIEKTPUUECKUN 3BOHOK,
TEHEPaTOp NMEPEMEHHOIO TOKA, JIMHUU 3JIEKTPOIiepeaay.
Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJjieOaTeNbHOW CHUCTEMBbl (NMPYKUHHBIA WA
MaTeMaTUYECKHIl MasATHHUK).

Hab6monenue 3aTyxaronumx KojaeoaHui.

HccnenoBanne CBONCTB BBIHYKIEHHBIX KOJICOAHUIA.

HabGnronenune pesonanca.

CBOOOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMUSI.

OcuwiorpaMMbl  (3aBUCHUMOCTH  CUJIBI TOKAa U HANpSHKEHUS OT BPEMEHHM)
JUIS1 DJICKTPOMAarHUTHBIX KOJIeOaHUiA.

Pe3onanc mnpu  1mocnenoBaTreNbHOM — COCAUHEHUM — PE3UCTOPA,  KATYIIKHU
WHIYKTUBHOCTHU U KOHAEHCATOPA.

Mopenb TMHUYN SIEKTPOIIEpEIayn.
Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

HccnenoBanue 3aBUCHMMOCTH MEPUOJA MAJIBIX KOJI€OaHUI Ipy3a Ha HUTH OT JIMHBI
HUTHU ¥ MacCChI Tpy3a.

HccnenoBanne mepeMEeHHOro TOKA B LEMHA M3 IOCJIEAOBATENBHO COCIUHEHHBIX
KOHJICHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE G0JIHbL

Mexanuyeckue BOJHBI, yciloBUA pacnpoctpaHeHus. Ilepuon.  CkopocThb
pacnpocTpaHeHus U JyTiHA BOIHBL. [lonepeunbie u mpooabHbIe BOMHBL. HTEephepeHius
U Tudpakimsa MEXaHMYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I pomkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSI H3JIYYEHUS] AJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenranusi BektopoB E, B, V B anexkrpomarnutHoi BoiHe. CBOMCTBa
AJICKTPOMArHUTHBIX BOJIH: OTPaKCHHE, IPEJIOMIICHHE, TOoJsIpu3aius, Jaudpakius,
untepdepenus. CKOpoCTh AIEKTPOMArHUTHBIX BOJIH.

[llkana 53JEKTPOMArHUTHBIX BOJIH. [IpUMEHEHHE HIEKTPOMATHUTHBIX BOJIH
B TEXHHUKE U OBITY.

[TpunuMnIBI paIUOCBA3U U TeNEBUAEHUS. Pagnonokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOLIECH CPEbI.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIE
MHCTPYMEHTHI, YJIbTPAa3BYKOBasg JUWArHOCTMKA B TEXHUKE M MEIUIMHE, pajap,
panuonpuéMHUK, TeJIEBU30D, aHTeHHa, Tenedgon, CBU-neup.
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Jlemoncmpayuu

O0pa3zoBaHue U pacIpoOCTPaHEHUE MONEPEYHBIX U TPOAOJIBLHBIX BOJIH.

Koneb6momieecs T€10 Kak HCTOYHUK 3BYKA.

HaOmonenue otpaxeHus ¥ NpeioMIIEHNs MEXaHUYECKUX BOJIH.

Hab6monenune uarepdepeninu u qudpakin MEXaHUIECKUX BOJTH.

3BYKOBOH PE30HAHC.

HaGnronenue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM U YacCTOTOM
KoJIe0aHUH.

HccnenoBanne CBOMCTB DJIEKTPOMAarHUTHBIX BOJIH: OTPaXCHUE, NPEJIOMIIEHUE,
noJisipu3anus, nudpakuus, nHTepdepeHus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpgsMonrHENHOE pacIpOCTPaHEHHUE CBETA B OJHOPOAHOM
cpene. JIyud cBera. ToueYHbINM UCTOUHUK CBETA.

OtpaxxeHue cBeTa. 3aKoHbl oOTpakeHUs cBera. [locTpoeHue wu300pakeHUI
B IJTOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI TMPEIOMJICHUS CBeTa. AOCOJIOTHBIM TMOKa3aTeNb
npenomiieHus. llomHoe BHyTpenHee orTpaxeHue. [IpenenbHbIi  yrom IMOJTHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcust ceera. ClnoxHbIi cocTaB Oenoro ceera. L{Ber.

Cobuparomue u paccenBaroniue JuH3bl. ToHkas nuH3a. DoKycHOE paccTosHuEe U
ONTUYECKasi Ccwia TOHKOW JuH3bL. llocTpoenne wu300pakeHU B COOMpPAOIINX U
paccenBarOUX JuH3axX. Popmyra TOHKOW JIMH3BL. Y BEIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBast ontuka. MaTepdepenius cBera. KorepeHTHbIE MCTOYHUKHU. Y CIOBHS
HaOJII0/ICHUST MAKCUMYMOB M MUHHUMYMOB B HMHTEP(PEPEHIIMOHHON KapTHHE OT JABYX
CUH(]a3HBIX KOTEPEHTHBIX UCTOUHUKOB.

HNudpakiusa ceera. dudpakimonHas pemérka. YciaoBue HAOJIOJICHHS TJIaBHBIX
MaKCHMYMOB TIPH MaICHUA MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKITMOHHYIO PEHIETKY.

[Tonsipu3zanms ceera.

TexHuueckne ycTpocTBa U MPAaKTHUECKOE MPUMEHEHHE: OUKH, JTyTa, (hoToanmapar,
MPOEKIIMOHHBIN amnmapaT, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI ONTUKA, AUPPAKIIMOHHAS
pemeéTKa, MOJISIPOU.

Jlemoncmpayuu

[IpsamMonuHEHHOE pacHpoOCTPaHEHHUE, OTPAKEHUE U IPEIOMIICHUE  CBETA.
OnTuyeckue npruOOpBHI.

[TonHoe BHyTpeHHEE OTpaxkeHue. Mozenb CBETOBOAA.

HccnenoBanue cBOMCTB M300paXKEHUM B JIMH3AX.

Mopenu MUKpPOCKOIIA, TEJIECKONa.

Hab6monenne natepdepeHIInm CBETA.

Hab6monenune nudpakiuu creta.

Hab6monenne nucnepcuu cBera.
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[Tonyuyenue criekTpa ¢ MOMOIIbIO MPU3MBI.
[Tonydenue criekTpa ¢ MOMOIIbI0 AUGPAKITMOHHON PEIIETKH.
Habmronenue nonsipusanuu cBeTa.

Yuenuueckuii osxcnepumenm, rabopamopvie pabomuwl
N3mepenue nokaszarens NpeJoMIICHHS CTEKIIA.
HccnenoBanue cBoWCTB U300pakKeHU B JIMH3AX.
Hab6mronenue aucnepcuu ceera.

Pa3znes 6. OcHOBBI crienMATIBLHOI TEOPUM OTHOCUTEIBHOCTH

['pannubl TPUMEHMMOCTH KJIACCMYECKOM MexaHuku. l[locrynatel cnennanbHOM
TEOPUH OTHOCUTEIIbHOCTH: WHBAPUAHTHOCTh MOMYJSl CKOPOCTH CBETa B BaKyyMe,
MPUHLUIN OTHOCUTEIBbHOCTH DUHIITENHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJIEHHEe BPEMEHU U COKpallleHUE
JUTUHBI.

DHEpPrus U UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs13b MacChl ¢ SHEPTUEN U UMITYJILCOM PEISITUBUCTCKON YaCTUIIbL. DHEPTHUS MTOKOSI.

Pasznen 7. KBanroBas ¢pusuka
Tema 1. dnemenmot K6AHMOBOU ONMUKU

®ortonsl. Popmyna [lnanka cBs3u sHEeprur (POTOHA C €ro YacTOTOM. DHEprusi u
UMITYJIbC (DOTOHA.

OtkpeiTie u wuccnenaoanue Qorordpdexra. Onbite A.I'. CroneroBa. 3aKoHbI
dororddexra. VYpaBHeHue OIitHmTeriHa s doToddpdexra. «KpacHas rpaHUIa»
dbotordpdekra.

JlaBnenwne cBera. OnbiTel I1.H. JIeOGenena.

XUMHUYECKOE JEUCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTUYECKOE TMpPUMEHEHHE: (HOTOIIEMEHT,
dboToIaTUUK, CoIHEUHast 6aTapesi, CBETOAUO/I.

Llemoncmpayuu

®dotor(pdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHEIIHET0 GoTtodrddekra.

Ceeroguo.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OmnbiTel Pesepdopna mno paccesHHUIO —O-YaCTHIL.
[Inanerapuasa monens aroma. [loctynarel bopa. U3nydenue u nornomenre ¢OTOHOB MpU
IIEPEXO0JI€ aTOMA C OJTHOTO YPOBHS SHEPTUH Ha Apyroi. Buasl criektpoB. CekTp ypoBHEN
YHEPIUM aToMa BOAOPOAA.

BonnoBeie cBoiicTBa uactuu. Bomnbel ge bpoisg. KopryckynsipHO-BOJHOBOM
Jyalu3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3JTy4EHUE.

TexHuyeckrue yCcTpOMCTBA U IPAKTUUYECKOE NPUMEHEHUE: CHEKTPAJIBbHBIM aHAIU3
(CIeKTpOoCKOII), Ja3ep, KBAHTOBBIN KOMITBIOTED.
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Jlemoncmpayuu
Mogens onbita Pesepdopna.
Ornpenenenue JIMHBI BOJIHBI J1a3epa.
HabGnronenne mMHeHYaThIX CIEKTPOB U3TyUEHUS.
Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopuvle pabonol
Hab6mronenue nuHeiyaToro cnekTpa.

Tema 3. Amomnoe a0po

OKCHEpPUMEHTBI, JOKa3bIBAIOLIME CIOXKHOCTh CTpoeHUs sapa. OTKpeiTHE
panuoakTuBHOCTU. OmbIThl Peszepdopra mo ompeneneHrio cocTaBa pagu0aKTHUBHOTO
uznydenus. CBoiicTBa anbda-, 6eTa-, raMMa-u3iydeHus. BiusHue paaroakTHBHOCTH Ha
YKUBBIE OPTaHU3MBI.

OTtkpbiTHe TpoTOHA U HelTpoHa. Hyknonnas wopens sapa ['eitzenOepra—
MBaneHko. 3apsan aapa. MaccoBoe unciio siapa. M3oromnst.

Anbda-pacnan. DNeKTpOHHBIH M TO3UTPOHHBIN OeTa-pacmaj. ['amma-u3nydeHue.
3aKOH paJMOaKTUBHOIO pacnaja.

DHeprus CBsA3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt macchl sipa.

SAnepubie peakuuu. JleneHue u CUHTE3 SAED.

SAnepusbiil peaktop. TepmosinepHblii cunTe3. [IpodaeMbl U NEPCIEKTUBBI SAEPHON
DHEPreTUKH. DKOJIOIMYECKUE aCIIEKTHI SIACPHON SJHEPIETUKH.

DJieMeHTapHbIe YacTULbl. OTKPBITHE O3UTPOHA.

Mertonbl HaOJIIOIEHHS U PETUCTPALlUN 3JIEMEHTAPHBIX YACTHUL.

dyHaaMeHTaIbHbIe B3auMOACHCTBUS. EAMHCTBO (prznyeckoil KapTUHBI MUDA.

TexHuyeckue yCTpOMCTBA M IIPAKTUYECKOE MPUMEHEHHUE: IO03UMETp, Kamepa
BuibcoHa, siiepHbIi peakTop, aToMHast Oomoa.
Jlemoncmpayuu

Cu€TunK HOHU3UPYIOIIUX YaCTHULL.
Yuenuueckuiui sxcnepumenm, iabopamopvie pabomul

HccnenoBanue TpekoB 4acTHIL (IIO TOTOBBIM (poTorpadusim).

Pa3zgen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Otanbl pa3BUTHS acTpoHOMUU. lIpUKIamHOE M MHPOBO33PEHUECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bun 3Bé3nHoro Heba. Co3Be3nusi, sipkue 3BE3/1bl, IUIAHETHI, UX BUIUMOE JBUKEHUE.

ConneuHas cucreMa.

Connue. ConHeuHnast akTUBHOCTh. MctouHuk sHeprun ConHLA U 3BE31. 3BE3/IBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. /[narpaMma «CIEeKTpanbHbIN KJIACC — CBETUMOCTBY. 3BE3/IbI
IJIaBHOM MOCIIE€0BATENLHOCTU. 3ABUCUMOCTD «Macca — CBETUMOCTbY ISl 3BE3] TJTABHOM
NocJIeI0BaTeNbHOCTU. BHyTpeHHee crtpoeHue 3BE31. COBpEMEHHBIE NPEICTABICHUS
O MPOMUCXOXKICHUH U dBooLnK CoNHIA U 3BE3/. DTanbl )KU3HU 3BE3.

Muneunsriii [Tyts — Hama I'anaktuka. [Tonoxenue u npmxenue Connua B ['anaktuke.
Tunsl ranakTuk. Paguoranaktuku U kBa3zapbl. UEpHbBIE IBIPHI B AApaxX rajJaKTHK.
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Bcenennas. Pacmupenne Bceenennoit. 3akon Xa0606ma. PasOeranue raiakTwk.
Teopust bonbmioro B3peiBa. PenmkroBoe n3nyyeHue.

Macmrabnas crpyktypa Beenennoit. Meraranaktuka.

Hepeménnsle npobieMbl aCTpOHOMUH.
Yuenuueckue nabnrooenus

HaOmonenuss HEBOOPYKEHHBIM TIJ1a30M C MCHOJb30BAHHUEM KOMIBIOTEPHBIX
MPUIOKEHUM AJI ONpeAesieHNs MOJIOKEHHSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO JIATYy:
OCHOBHbIE c03Be3/1usg CeBEepHOro Moaymapus U ipKue 3BE3bI.

Hab6monenus B Teneckon Jlynsl, maner, Mueunoro Ilyru.

00001 aronee NnoBTOpEeHNE

Ponp pusukm u acTpoHOMUN B SKOHOMUYECKOM, TEXHOJIOTUIECKOM, COIMAILHON H
ATUYECKON cdepax AesTENIbHOCTH 4YeJIOBEKa, pOoJib U MECTO (PU3MKUM U aCTPOHOMHHU
B COBPEMEHHON Hay4YHOW KapTHHE MHUpa, pojib (PU3NUYECcCKOl Teopuu B POPMUPOBAHUU
Npe/CTaBlieHud 0 (PU3NYECKON KapTUHE MHpa, MECTO (PU3NYECKON KapTHUHBI MHUpa
B 0011IEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUHN O MPUPOJIE.

MexnpeameTHblie CBA3H

N3yuenue kypca pusuku 6a30Boro ypoBHs B 11 kiacce ocyniecTBisiercs ¢ yuéTom
cofiepKaTelIbHbIX MEKIIPEIMETHBIX CBS3€H ¢ KypcaMu MaTeMaTUKU, OMOJIOTUH, XUMUH,
reorpauu U TEXHOJIOTHH.

Mescnpeomemnvie nousmus, CBSI3aHHbIE C HW3YYEHHEM METOAOB HAy4YHOIO
MO3HAHUS: SIBJICHHE, HAYYHbIA (DAKT, TMIoTe3a, (pu3nyeckas BEIIMUMHA, 3aKOH, TEOPHs,
Ha0JII0/ICHNE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pemieHue CUCTEMbl YPAaBHEHHM, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCHUHYC, TAHTE€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPbl M HMX NPOEKIHH HA OCH KOOPIHMHAT, CJOXKEHUE BEKTOPOB, MPOU3BOIHBIE
3JIEMEHTApHBIX (QYHKIUN, TPU3HAKK TOJ00US TPEYTOJIbHUKOB, ONpPECNICHNE TUIOIIAIU
IIOCKUX (puryp u oobpEMa Te.

Buonozus: >nexTpuueckue sIBICHUA B )KUBOUM MpUPOJE, KOleOaTeNbHbIE ABHKEHUS
B JKMBOW IpPUPOJE, ONTHUYECKHE SIBJICHHUS B JKUBOM NPUPONE, NCHCTBUE paaUaLAU
Ha )KUBBIE OPraHU3MBI.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsT CTPYKTYypa TBEPIBIX TeJ,
MEXaHU3Mbl 00Pa30BAHUS KPUCTAIIINYECKON PEIETKU, CIIEKTPAIbHbIA aHAIN3.

l'eocpagus: MarHUTHBIE MONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX pyl, (HOTOCHEMKA
3eMHOM MTOBEPXHOCTH, MPEJCKA3aHUE 3EMIIETPSICEHU M.

Texnonocusi:  JMHUM  DJIEKTpoONEpenad, TIEHeparop IEPEeMEHHOro  TOKa,
ANEKTPOABUTATENb, MHAYKIIMOHHAS 11€4Yb, pagap, paauonpuéMHUK, TEIEBU30p, AHTCHHA,
tenedon, CBYU-meuyb, NPOCKIMOHHBIM ammapaT, BOJOKOHHAs OITHKA, COJHEYHAs
Oarapest.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpenmera «®Pus3nMka» Ha YpPOBHE CPEIHETO OOIIero
oOpa3zoBaHusi (0a30BbIi YpOBEHb) ITOJDKHO OOECIEUUTH JIOCTHXKEHHE CIEIYIOIUX
JMYHOCTHBIX, METANIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIBTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JImaHOCTHBIE pPE3yNIbTaThl OCBOEHHUS ydeOHOro mnpeamera «Du3uKa» JOIKHBI
OTpaXaTb TOTOBHOCTh M  CIIOCOOHOCTh  OOYYarOMIMXCS ~ PYKOBOJCTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW TO3UIMEH JUYHOCTH, CHCTEMON IIEHHOCTHBIX
OpPHUEHTAIIN, MO3UTUBHBIX BHYTPEHHUX YOCKACHUN, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHICKOTO OOIIECTBa, pACIIUPEHUE S>KU3HEHHOTO OIbITa W OIbITa
JEATENBHOCTA B IPOLECCE peATU3alid OCHOBHBIX HANPABICHUN BOCIIUTATEIbHOM
JEATENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxaaHCKOro BOCHUTAHUSA:

Cc(OPMUPOBAHHOCTh TPAKIAHCKOM MO3MLIMHM OO0YYaroIIErocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WIEHA POCCUICKOro 00IECTBa;

OPUHATHE TpaJAULIMOHHBIX OOLIEYEIOBEYECKUX  T'YMAHUCTUUYECKUX u
JEMOKPaTHYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATE€IbHOCTh B HWHTEpPECaX TIPakIaHCKOTO
o01IecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIbHON OpraHu3allly;

YMEHHE B3aUMOJICHCTBOBATH C COLMAJIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C MX
GYHKIUSMHY 1 HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOU NESTENbHOCTH;

2) IATPHOTHYECKOr 0 BOCIIUTAHUA:
c(OpMUPOBAHHOCTH POCCUNCKOM TPak1aHCKON UICHTUIHOCTH, MaTPUOTHU3MA;
LICHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JIOCTHKECHHSIM
POCCHICKUX YUEHBIX B 007aCTH (PU3UKU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYaIlMI0O M TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUECHTUPYSICh Ha MOpPAJIbHO-HPABCTBCHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCIE B
JESATEIIbHOCTA YYEHOTO;

OCO3HAHME JIMYHOTO BKJIa/1a B MOCTPOCHUE YCTOMUUBOTO OYAYIIEro;

4) 3CTeTHYECKOr0 BOCITUTAHUSI:
ACTETHYECKOE OTHOIICHHWE K MHPY, BKIItOUas 3CTETUKY HAyIHOI'O TBOPYECTBA,
npucymiero Gu3nIecKoi HayKke;
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5) Tpy10BOro BOCIIUTAHMS

HHTEpeC K pasnudHbM chepam mpodeccHoHaTbHOU ACATEIHLHOCTH, B TOM YHCTC
CBSI3aHHBIM C (DM3UKON M TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP Oymyrei
npodeccun U pean30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BaHUIO B 00J1aCTH (PU3UKHU
Ha MPOTSKEHUU BCEU KU3HU;

6) PKOJIOrHY€eCKOro BOCIIUTAHMSA:

c(OpMUPOBAHHOCTD IKOJOTHUECKON KYJIbTYPhI, OCOZHAHUE INI00ATLHOTO XapaKTepa
HKOJIOTHYECKUX MPOOIIEM;

IUIJAHUPOBAHUE M OCYIIECTBJICHUE JIEUCTBHUM B OKPYXKAIOIIEH Cpelle Ha OCHOBE
3HAHUSA LEJIe YCTOUYMBOIO Pa3BUTHUS YEJIOBEUYECTBA;

Pacmipennie onbiTa IEATEIBHOCTH SKOJIOTMUYECKON HANpPaBiICHHOCTH HAa OCHOBE
MMEIOIINXCS 3HAHUM 10 (PUBHKE;

7) HIEeHHOCTH HAYYHOT 0 TIO3HAHMSI:

c(OpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PUZNIECKON HAYKH;

OCO3HAHUE LIEHHOCTU HAayYHOH AESTeIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YUEHMUS
GU3MKM  OCYILECTBJIATH  HPOEKTHYI0 W HCCIENOBATEIIbCKYIO  JESITEIbHOCTh
VHAUBUAYAJIBHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA
ba3oBble Jiornueckue aeiicTBUsA:

CaMOCTOSITEJILHO (POPMYIMPOBATh U aKTYaJTU3UPOBATh MPOOJIEMY, pacCMaTpPUBAThH
€€ BCECTOPOHHE;

ONPEACIISTh LS NeATEIbHOCTH, 3a4aBaTh MapaMeTPbl U KPUTEPUU UX JOCTHUKECHUS,

BBISIBJISITh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PACCMATPUBAEMBIX (HU3HUECKUX
SIBIICHUSIX

pa3pabarpiBaTh IUIAH PEHICHUS MPOOJIEeMBI ¢ Yy4ETOM aHAIW3a HMMEIOITUXCS
MAaTEpHUAIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICSATEIBHOCTh, OICHMBATh COOTBETCTBHUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH TTOCIIEACTBUN AEATEILHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PpadOTy B YCIOBHUSAX PEATbHOrO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

pPa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

ba3oBble ucciienoBare/ibCcKue 1eiicTBUA:

BIaJe€Th HAyYHOM TEPMUHOJIOTHEH, KIIOYEBBIMH TOHATUAMHM M METOJaMU
bu3nyecKoil HayKu;

BJIaJ€Th HaBbIKAMU Y4eOHO-MCCIIEIOBAaTEIbCKOW U TPOEKTHOM NEATEIbHOCTH
B 00JacTH (U3HMKHU, CHOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOATEIBHOMY IOUCKY
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METOJIOB pelIeHus 3a7ad (PU3HUUECKOro CoAepKaHus, MPUMEHEHUIO PA3IMIHBIX METO/IOB
MO3HAHMS,;

BIAJETh BHUJAAMM  JEATEIBHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHUS, €ro
MHTEpIIpETaluy, Npeo0pa3oBaHUIO U MIPUMEHEHUIO B PA3JIMYHbBIX YUE€OHBIX CUTYyalUsIX,
B TOM YHCJIE TIPU CO3/IJaHUHU Y4E€OHBIX TPOCKTOB B 001aCTH (PU3UKHU;

BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSA3M U aKTYyaJM3UpPOBaTh 3a/1a4y, BBIIBUTATh
TUIOTE3y €€ PelIeHUs, HaXOAUTh apryMEHTHI IS T0Ka3aTeIhCTBA CBOUX YTBEPIKICHUH,
3a71aBaTh MapaMeTpPhbl U KPUTEPUU PEIICHUS;

aHAJTM3UPOBATh TONYYCHHBIE B XOJE PEIICHHs 3a7aud pPe3yJbTaThl, KPUTUIECKU
OLIEHUBATh X JOCTOBEPHOCTH, POTHO3UPOBATh H3MEHEHHE B HOBBIX YCIIOBHSIX;

cTaBuTh ® (OPMYIUPOBAaTH COOCTBEHHBIE 3a7aud B  00Opa3oBaTEIbHOU
JeSITeIbHOCTH, B TOM YHUCIIE TIPU U3Y4YEHUU (QUBHKH;

JaBaTh OLCHKY HOBBIM CUTYAllUSIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

yMeTh TEPEeHOCUTh 3HaHUs 1O (U3MKEe B  MPAKTHUYECKYI0  00IacThb
KU3HEACITCTHHOCTH;

yMEeTh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MMPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIC UJIEH, IPE/JIaraTh OPUTHHATIBLHBIC TIOJIXO/IBI U PEIICHUS;

CTaBUTb NMPOOJIEMBI U 3a/1a4H, TOIYCKAIOLUE alIbTEPHATUBHBIE PEIICHMUS.

Pabora ¢ undopmanmei:

BJIAJIETh HABBIKAMHM TOJY4YeHHS HHPOpMAUK (HUIUIECKOTO  COACpPNKAHUS
U3 HWCTOYHMKOB PA3HBIX THUIIOB, CAMOCTOSITEIHHO OCYIIECTBIATH IIOUCK, aHAJIN3,
CUCTEeMAaTH3allMI0 U WHTEPIpPETAlUi0 HUHPOPMAIMK PA3MUUYHBIX BHJIOB U (HopM
MPEICTaBIICHUS;

OIICHMBATh JJOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX TEXHOJOTHUN
B PpEIICHMM KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX ¥ OpPraHM3AlMOHHBIX  3aja4
C coOmoneHreM TpeOOBaHUM HProOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX MW OTHYECKUX HOPM, HOPM HH(POPMAIMOHHOU
0Ee30ITaCHOCTH;

CO3/1aBaTh TEKCTHI (DU3UYECKOTO COJCPKAHMS B Pa3IMYHBIX (opMarax ¢ yd&Tom
Ha3HaueHUsd HMHPOpPMALMU U LENEBOM ayJuTOpUU, BHIOMpPAs ONTUMAIBHYIO (GOpMY
MPEJICTABIICHUS U BU3yaJTU3alIUH.

KoMMyHuKaTHMBHBIC YHUBEPCAJIbHbIC Y4eOHbIe 1eiiCTBUA:
OCYIIECTBIISITh OOIIEHUE HA YPOKaX (PU3MKHU U BO BHE-YPOUHOU €SI TEIIbHOCTH;
pacro3HaBaTh NPEANOCHUIKH KOHPIMKTHBIX CUTYallUl U CMATYaTh KOH(IIUKTHI;
Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOKO TOUKY 3PEHUS C UCIIOIb30BAHUEM SA3BIKOBBIX
CPEICTB;
MOHKMMATh U MCII0JIb30BaTh MPEUMYIIIECTBa KOMAaHIHOW 1 MHAUBHUYaJIbHOM paboThI;
BbIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JEHCTBUM C y4ETOM OOILIUX UHTEPECOB,
Y BO3MOYKHOCTEW Ka)JOro YieHa KOJUIEKTUBA,
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MIPUHUMATH 11€JId COBMECTHOM JIEeATEeIbHOCTH, OPTaHU30BbIBaTh U KOOPJUHUPOBATH
JEUCTBUSA MO €€ JOCTUKEHHUIO: COCTABIISTH IIJIaH JEHCTBUM, pacpeIesTh POJIU C y4ETOM
MHEHUM YYaCTHUKOB, OOCYXIaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KAaueCTBO CBOETO BKJIAJa M Ka)XJOro y4acTHHKA KOMAaHJIbI B OOIIMii
pE3yJIbTAT IO pa3paboTaHHBIM KPUTEPHUSIM;

npemjiaraTb HOBbIE MPOEKThI, OLIEHWBAaThb UAEU C T[O3UIUU HOBU3HBI,
OPUTHUHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh MO3UTHUBHOE CTPATErMYECKOE MOBEICHUE B PA3IMUHBIX CUTYAIIUSX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIITUATUBHBIM.

PerynsiTuBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIe 1eHCTBUA
Camoopranuzanus:

CaMOCTOATENIFHO OCYILECTBIIATH MO3HABATEIbHYIO ACSITEILHOCTD B 00JIaCTH (DU3HKHU
U aCTPOHOMHH, BBISBIISATH NPOOJEMBI, CTaBUTH U (HOPMYIHUPOBATH COOCTBEHHBIC
3a/1a4u;

CaMOCTOSITEJIbHO COCTABJIAThH IJIaH PEIICHUS PACUETHBIX M KAUYECTBEHHBIX 3aJad,
IUIaH BBINOJHEHUSA MPAaKTUYECKOM paboThl € y4ETOM HMEIOLIUXCA PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHUH;

JTaBaTh OLICHKY HOBBIM CUTYAalLUsIM;

paciupsATh paMKH Y4€OHOIO MPeIMETa Ha OCHOBE JINYHBIX MPEATIOYTEHUH;

JienaTh OCO3HAHHBIN BEIOOP, apryMEHTHUPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh
3a PEILCHUE;

OLIEHUBATh IPUOOPETEHHBI OIBIT;

CrocoOCTBOBaTh (POPMUPOBAHHUIO U TPOSBICHUIO IPYAMIIMN B 00JacCTH (PU3HKH,
MOCTOSITHHO TIOBBIIIATh CBOM 00pa30BaTeIbHBINA U KYJbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIBHBII HHTEJJIEKT:

JaBaThb OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTD,
OLICHMBAaTh COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIaJI€Th HABBIKAMU MO3HABATENbHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUI Y MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHHU;

WCIIONb30BaTh MPHUEMBI pedIeKCUU U1l OIEHKH CUTYyallud, BhIOOpa BEPHOTO
pELIeHNS;

YMETh OLIEHUBATH PUCKH M CBOEBPEMEHHO IPUHUMATH PELICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTUBBI U ApTYMEHTHI APYTUX [IPU aHAIIU3€E PE3YJIBTATOB IEATEIbHOCTH;

NPUHUMATh ce0sl, TOHUMAs CBOM HEJIOCTATKU U JJOCTOMHCTBA;

IPUHUMATh MOTUBBI M ApIYMEHTHI APYTUX [IPU aHATIM3€ PE3YyIbTaTOB JEATEIbHOCTH;

IpHU3HABATh CBOE MPABO U MPABO IPYTUX HA OLIUOKHU.

B npouecce OCTUXKEHHUS JHMYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOrpaMMBbI
no (¢u3uKe Ui YpPOBHS CpedHEro oOmero ooOpa3oBaHUsi Yy  OOy4YarOIIUXCS
COBEPLIEHCTBYETCS AMOIIMOHAIIbHBIN WHTEJUIEKT, e IOIAraroInid
c(hOpMUPOBAaHHOCTD:
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CaMOCO3HaHMS, BKJIIOYAIOIIETO CIIOCOOHOCTh IMOHUMATh CBOE 3MOLIMOHAIBHOE
COCTOSIHUE, BUAETh HAIIPABJICHUS PA3BUTHS COOCTBEHHON 3MOLIMOHAIBHOU cepbl, OBITh
YBEpPEHHBIM B ce0¢;

CaMOpEryJIMPOBAHMS, BKIIOYAIOIIET0 CaMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBECHHE, CIOCOOHOCTh aJanTUPOBAThHC K YMOLIMOHAIbHBIM
U3MEHEHUSIM U MPOSIBIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAI[MM, BKJIIOYAIOLIEH CTPEMJIEHHE K JOCTHXKEHHUIO LEeId U
ycrnexy, ONTUMHU3M, HWHUILMATUBHOCTh, YMEHHUE JEHCTBOBATb, MCXOASl U3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKJIIOYAIONIEH CIOCOOHOCTh MOHUMATh ASMOIMOHAIILHOE COCTOSHHE
JPYTUX, YUUTHIBATh €r0 MPU OCYILECTBICHUH OOLICHHS, CIOCOOHOCTh K COYYBCTBUIO U
COIEPEKUBAHUIO;

COLIMAbHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh BBICTPaWBAaTh OTHOIICHUS
C IPYTHUMH JIFOJbMU, 3a00TUTHCS, IPOSABIISATH UHTEPEC U pa3peiiaTb KOHPIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K koniy o0ydenuss B 10 kjiacce mpeIMETHBIE PE3YJbTAThl HA 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh C(hOPMUPOBAHHOCTD Y OOYUYAIOIIMUXCS YMEHUM:

JEMOHCTPUPOBaTh Ha TMpUMEpax pojib M MeCTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KApTHUHBI MHUpPaA, B PA3BUTUUA COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU €SI TEIbHOCTH JIFOJEH;

YYUTHIBATh  TPAHUIBI  MPUMEHEHUS  M3YYEHHBIX  (PU3MYECKUX  MOJIENICH:
MaTepualibHasg TOYKa, WHEpIMajbHas CUCTeMa OTcuéra, abCONIOTHO TBEPIOE TEJO,
WJICAIbHBIM Ta3, MOJEIM CTPOCHUS Ta30B, YKUJIKOCTEM U TBEPABIX TEJ, TOYCUHBIN
AIIEKTPUUYECKUI 3apsi/i PU pPellieHnr (PU3NYECcKUX 3aady;

pacrio3HaBaTh (u3NUecKue SBJCHUS (MPOIECCh) U OOBICHATH HMX HAa OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYISIPHO-KUHETUYECKOM TEOPUM CTPOCHUS BEIIECTBA H
ANEKTPOJIMHAMUKHU: PAaBHOMEPHOE M PABHOYCKOPEHHOE IIPAMOJIMHENHOE JBUKCHUE,
CBOOO/JIHOE TMAaJEHUE TeN, ABWKEHUE IO OKPY)KHOCTH, WHEpPUMs, B3aHMMOJECHCTBHE
Ten, auddysus, OpPOYHOBCKOE [BUKEHHE, CTPOCHHME KHUAKOCTEH © TBEPABIX Te,
U3MeHeHrue o00bEéMa Tell MpU HarpeBaHUM (OXJAXKIEHUHU), TEIJIOBOE paBHOBECHUE,
WCIIApEHNEe, KOHAEHCAlNsI, TJIaBJICHUE, KPUCTAILIN3alUs, KUIIEHUE, BIAKHOCTh BO3/1yXa,
IOBBILLICHUE JIaBJICHUS Ta3a IIPU €r0 HAarpeBaHUM B 3aKPBITOM COCYAE, CBSI3b MEXKIY
[apaMeTpamMy COCTOSIHMS ra3a B M30IPOLECCaxX, AJICKTPU3ALUs TeEJl, B3aUMOICHCTBUE
3apsI0B;

OMUCHIBATh MEXAHUYECKOE JBI)KCHUE, HCMOIb3ysd (U3UYECKUE BEIUYUHBI:
KOOpJIMHATA, IYTh, MEPEMEIIEHNAE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUjla, UMITYJIbC
Tela, KUHETHUYECKas »JHEeprus, NOTEHIHAIbHAs DSHEprus, MexaHudeckas paloTa,
MEXaHMYeCKasi MOIIHOCTh; MPU OMUCAHUU MPABUIBLHO TPAKTOBATH (HU3UYECKUUN CMBICI
UCIIOJIb3YeMbIX BEIIMYWH, WX OO0O3HAYCHHS W EAUHUIBI, HAXOAUTh (HOPMYIIBI,
CBSI3BIBAIOIINE TAHHYIO (PU3UYECKYIO BETUYUHY C APYTUMH BEIMYHNHAMU;
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OIMHCHIBATh W3yYCHHBIC TEIIOBHIC CBOWMCTBA TEJl M TEIUIOBBIC SIBJICHUS, UCTIONB3YS
bu3nYecKre BEIUINHBI: JaBJICHUE Ta3a, TeMIeparypa, CpeIHss KHHETHIECKas YSHEPT s
Xa0TUYECKOTO JBMIKEHHMS MOJICKYJ, CPEIHEKBaJpaTHYHAs CKOPOCTh  MOJIEKYII,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSS JHEprusi, padora raza, Kod(PQUIMEHT MOJEe3HOr0
JEeWCTBUS TEIJIOBOTO JBUTATENIS;, MPH OMMCAHWHU TPABUIBLHO TPAKTOBATh (DU3WUSCKHUI
CMBIC]T HCIIOJIb3YEMbBIX BEIMYHMH, WX OOO3HAUCHHWS W CIWHHMIIBL, HAXOAUTH (HOPMYJIBI,
CBSI3BIBAIOIINEC TAHHYIO (PH3NYECKYIO BEIMUUHY C APYTUMH BEITHYHHAM;

ONKMCHIBATh HM3YYCHHBIC JJICKTPHUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYCCKHEC
SBIICHUS (TIPOIIECCHI), MCIOIB3YS (PU3NYECKUE BEITUYUHBI: DIICKTPUYSCKUHA 3apsi,
AIEKTPUYECKOE TI0JIe, HANpPsHDKEHHOCTH ITOJISI, TOTEHIIMA, Pa3HOCTh IOTCHIIMAJIOB;
IIPY OMMCAHUU MTPABUIILHO TPAKTOBATh (DU3UUECKUN CMBICIT UCIIOJIE3yEMbIX BEIMYUH, UX
0003HAUEHUSI U €IMHULIbI; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO
BEJIMYMHY C IPYTUMH BEIIMYNHAMU;

AHATM3UPOBATH (DU3UIECKUE TIPOIIECCHI U SIBJICHMUSI, UCTIONB3YS (PU3HUIECKUE 3aKOHBI
W TOpUHIUIIBL: 3akoH BcemupHoro TsaroteHus, |, |l u Il 3akonsr HeroToHa, 3akoH
COXpaHEHUs] MEXaHWYECKOW DHEPruu, 3aKOH COXPaHCHUS WMIYJbca, MPUHIINI
CYMEpIIO3UIIMA CHUJ, TIPUHLMI PaBHOINpPABUS HWHEPIHUATBLHBIX CHCTEM OTCUYETa,
MOJICKYJISIPHO-KHHETUUECKYIO TCOPUIO CTPOCHMS BEIIECTBA, T'a30BbIe 3aKOHBI, CBS3b
CpemHel KWHETHYECKOM SHEPIWH TEIUIOBOTO JBIDKCHHUS MOJIEKYI C a0COJFOTHOU
TEMITepaTypOi, TIEPBBIA 3aKOH TEPMOJWHAMHKH, 3aKOH COXPAHCHHS DJICKTPHUECKOTO
3apsiaa, 3akoH KylioHa, Mpu 3TOM pa3nuyaTh CIIOBECHYIO (POPMYJIHUPOBKY 3aKOHA, €ro
MaTeMaTHIECKOe BEIpAXKCHHUE U YCIIOBHS (TPaHMIILI, 00aCTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC IMPUHIMIBI JCHCTBUS MAaIIWH, MPUOOPOB U TEXHHYECKUX
YCTPOMCTB; pa3nuyarh YyCJIOBHS WX OE30MAaCHOTO HCIONb30BAHUS B TOBCEIHEBHOMN
JKU3HU;

BBITIOJTHATE SKCIIEPUMEHTHI TI0 UCCIICTOBAHUIO (PU3NYECKUX SIBJICHUI U MPOIIECCOB
C HCIMOJB30BAHUEM NPSIMBIX, U KOCBEHHBIX HU3MEpPEHUU, MpH 3TOM (POPMYIHpPOBATH
npoOjeMy/3agady ¢ THIOTE3y Yy4eOHOro SKCIIEpUMEHTa, COOMpaTh YCTAHOBKY
13 MPEIJIOKEHHOT0 000pyA0BaHUs, MPOBOAUTE OMBIT U (POPMYTUPOBATH BHIBO/IHI;

OCYIIECTBIIATH MPSIMBIEC U KOCBEHHBIC N3MEPEHUS (HU3UYECKUX BEITUINH, ITPU ITOM
BEIOWPATh ONTUMAJBHBIM CIOCOO W3MEpPEHWS M WCIOJb30BaTh HW3BECTHBIC METOIBI
OLICHKH MOTPEMIHOCTEW N3MEPEHUM;

HCCIIEIOBATh 3aBUCUMOCTH MEXAy GU3MYCCKUMHU BETMUYMHAMH C MCTIOIb30BaHUEM
MPSAMBIX U3MEPEHUM, ITPH ATOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCUPOBATH PE3yIbTaThl
MOJTYYEHHON 3aBHCUMOCTH (PM3MYECKUX BEIMYHMH B BHJIC TaOJHI[ M T'PapHUKOB, JCIATh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIICIOBAHUS;

co0Jro1aTh MpaBuia 0€30MacHOro TPy/aa MPH MPOBEASHUH UCCIISIOBAHUM B paMKax
y4e0HOTO 3KCIEPUMEHTa, y4eOHO-HCCIICIOBATEIBCKON W TPOCKTHOW ACSATEIIBHOCTH
C WCTIOJIb30BAaHUEM M3MEPHUTEIILHBIX YCTPOHUCTB | JJAOOPATOPHOTO 000PYI0OBAHUS;

pemarh pacuy€THBIC 3a7a4M C SIBHO 3aJaHHONW (PU3UYECKON MOJIETBIO, HCIIONb3YS
dbu3nyueckre 3aKOHbI W TPUHITUIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3ajaudl BHIOUpATh
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($U3NYECKYI0 MOJIENb, BBIACIATh (PU3NUECKUE BEIMUMUHBI U (HOPMYJIbI, HEOOXOAUMBIE
IU1s €€ peleHus, IPOBOAUTH PACUYETHI U OLIEHUBATh PEAIbHOCTD IOJYYEHHOIO 3HAaYCHUS
($u3nYECKOi BETUYUHBI;

pelaTh Ka4yeCTBEHHbIE 3aJaud: BBICTPAWBATH JIOTHYECKU HENPOTUBOPEUYHBYIO
LEMOYKY pacCyX IEHUW C ONOpPOM Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEpPHOCTH M
dbu3uYecKue SBICHNUS,

UCIOJIb30BaTh MpPHU PELIEHUWH YYEOHBIX 337a4 COBPEMEHHbIE HWH()OpPMAIMOHHbBIE
TEXHOJIOTUM JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, HWHTEPIPETALUA U MPEIACTABICHUSA
y4e€0HOM U HAYUHO-TIONYJIAPHON HHPOPMALIUU, TOTYYEHHON U3 Pa3IMYHbIX UCTOUHHUKOB,
KPUTUYECKU aHAJIM3UPOBATh MOJy4aeMylo HH(pOpMaIHIO;

OPUBOAMTH IPUMEPHl BKJIAJAa POCCUUCKUX M 3apyOexHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHE HAYKU, OOBSICHEHHE MTPOLIECCOB OKPYKAIOIIEr0 MUpa, B pa3BUTHE TEXHUKH U
TEXHOJIOTUH;

WCIIONIb30BaTh TEOPETUYECKHUE 3HAHUS 10 (U3HKE B TOBCEAHEBHOM KH3HU
i obecriedeHrsi 0€30MacHOCTH TMPH OOpalleHHH ¢ TpudopaMu U TEXHUUYECKHUMHU
yCTPOMCTBaMHU, [IJIsl COXPAHEHHUS 370POBbSI U COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUA B OKPYKAIOLIEH CPEJIE;

padoTaTh B rpymIe ¢ BBIMOJIHEHUEM Pa3IMYHbIX COUMAIBHBIX POJIEH, MNIAHUPOBATh
pa®oOTy TpyYIIbl, paUUMOHAIBHO paclpelesaTh OOsA3aHHOCTH M IUIAHUPOBATH
NEATENIbHOCTh B HECTAHNAPTHBIX CUTYyalUsAX, AJEKBAaTHO OLICHHWBATh BKJAJ KayKJIOTrO
U3 YYaCTHUKOB I'PYIIIBI B pEILIEHUE PACCMAaTPUBAEMON MTPOOJIEMBI.

K xonmy obydenuss B 11 kjacce mpeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM ypPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y 00 YyUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh HA TMPUMEPaX poib U MecTo (Gu3uku B (QopMupoBaHHUH
COBPEMEHHOM HAy4YHOM KapTUHBI MHpA, B DPa3BUTUM COBPEMEHHOM TEXHUKH W
TEXHOJOTUM, B NPAKTUYECKOW JEITEIbHOCTH JIIOJEH, LEJIOCTHOCTh W €IMHCTBO
bu3nyecKoil KapTUHBI MUPA;

YYUTBHIBATh T'PAHUIIBl TPUMEHEHUSI U3YUYCHHBIX (PU3NYECKUX MOJENIEeH: TOYECUHbIN
AIEKTPUUYECKUI 3apsif, JIyd CBETa, TOUCUHbI UCTOYHUK CBETA, SiAEPHAs MOJENb aTOMa,
HYKJIOHHAs MOJIEJIb AaTOMHOTO Sijpa MPH pellieHnd (PU3nYecKux 3aad;

pacnio3HaBaTh (puU3MYecKue SIBJICHUS (MPOILECChl) U OOBSACHATH UX HA OCHOBE
3aKOHOB DJIEKTPOJAMHAMUKA W KBAaHTOBOM (PU3MKHU: DJIEKTPUYECKas MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XHUMHUYECKOE, MArHUTHOE JACHCTBUS TOKA, B3aUMOJICHCTBUE
MAarHUTOB, AJEKTPOMArHUTHAs WHAYKLHS, JAEHUCTBUE MArHUTHOTO IOJS HA MPOBOJHUK
C TOKOM W JBWXKYIIUHCA 3apsij, DJJCKTPOMAarHUTHbIE KojeOaHUS W  BOJIHBI,
MPSIMOJIMHEHHOE PaCIPOCTPAaHEHUE CBETA, OTPAKEHHE, MPETOMIICHUEe, HHTEepPEpeHIIns,
mudpakuus U TONsSpU3alus CBETa, JHUCIEepCUsi cBeTa, (PorodniekTpudyeckuid 3¢hdext
(botorpdekt), cBeTOBOE MaBJICHHE, BO3HUKHOBEHHE JIMHEMYATOro CIIEKTpa aroma
BOJIOPO/Ia, ECTECTBEHHAS! U UCKYCCTBEHHAS paJMOAKTUBHOCTD;
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ONKCHIBATh M3YYECHHBIE CBOWCTBA BELIECTBA (DJIEKTPUUYECKHE, MATrHUTHBIE,
ONTUYECKHE, DJEKTPUUYECKYIO MPOBOAMMOCTD PA3JIMYHBIX CPEll) U AIEKTPOMArHUTHBIE
SIBJICHUS! (TPOLIECCHI), UCHONB3Ys (PU3MUECKUE BEITUUMHBI: AJIEKTPUUECKUM 3apsf, cuiia
TOKA, OJJICKTPUYECKOE HAIPSDKEHUE, DJIEKTPUYECKOE CONPOTUBIICHUE, Pa3HOCTh
NOTEHIMAJIOB, AJEKTPOABMKYIIAsl CUIa, padoTa TOKA, MHAYKIUS MarHUTHOTO IOJIsl, CUJia
Amnepa, cwia JlopeHIa, WHIYKTUBHOCTb KaTYyIIKH, S3HEPIUsl JJIEKTPUYECKOTO H
MarHUTHOTO TOJIEH, IEPUOJ] U YacToTa KoJieOaHUM B KOJIeOATEIbHOM KOHTYpE, 3apsij U
CHJIa TOKa B IMpOIIECCe TapMOHUYECKHX DJJIEKTPOMAarHUTHBIX KojeOaHuil, (hokycHoe
paccTosiHUE W OINTHUYECKas CHJIa JIMH3bI, MPU OINKUCAHWU MPABUIBHO TPAKTOBATh
(bu3MUECKUI CMBICT UCHOIb3YEMBIX BEIMUHUH, UX 0003HAUYECHUS U €IUHUIIbI, YKA3bIBATh
(bopMyIibl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMUMHY C APYTUMHU BEJIMUYUHAMU;

OIKCHIBATh W3YYCHHBIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, UCTIONb3Ys (PU3NUECKHE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JIJTMHA BOJHBI M YAaCTOTa CBETA, YHEPrUs
U UMITYJIbC (OTOHA, IEPUOJT TIOTypacaa, SHEPTus CBA3U aTOMHBIX SiIep, IPH OMHCAHUN
IPaBUIIbHO TPAKTOBATh (PU3NUYECKUIT CMBICIT UCIIOIb3yEMbIX BEIMUHMH, UX 0003HAYEHUS U
€MHULbI, YKa3blBaTh (OPMYJIbl, CBSI3bIBAIOLIME JaHHYIO (U3UYECKYIO BEIUUYHUHY
C IpYTMMH BEJIMYMHAMM, BBIYUCIISTH 3HAU€HNE (PU3NUYECKON BETUUMHBI;

aHaAJIM3UPOBATh (PU3UYECKUE MPOLIECCHI U SBJICHUS, UCIIONIB3Ys (PU3MUECKHUE 3aKOHBI
Y MPUHLUIBE: 3aKOH OMa, 3aKOHBI MOCJIEI0BAaTEIbHOIO U MAPAIEIbHOTO COEIMHEHUS
IIPOBOJTHUKOB, 3aKOH Jlkoyns—J/leHna, 3aKOH JJIEKTPOMarHUTHOM WHIYKLIHH, 3aKOH
NPSIMOJIMHEMHOTO  paclpoOCTPaHEHUs CBETAa, 3aKOHbl OTPAXKEHUSI CBETA, 3aKOHBI
MPEJIOMJICHHS] CBETa, ypaBHEHHE ODiHIITEHHa s poToddderTa, 3aKOH COXpaHEHUS
DHEPrUH, 3aKOH COXPAHEHHs HMITYJIbCA, 3aKOH COXPAHEHHUS SJIEKTPUYECKOro 3apsa,
3aKOH COXPaHEHHsI MacCOBOI'0 YHCIIA, TOCTYJIAaThl bopa, 3aKOH paiMOakKTUBHOrO pacnajia,
Opd STOM pa3iuyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHa, €ro MaTreMaTH4ecKoe
BBIPAYKEHUE U yCIIOBUS (TpaHuUlLIbl, 0071aCTH) IPUMEHUMOCTH;

ONPEACIATh HAIPABJICHUE BEKTOpa WHAYKIMM MArHUTHOTO IIOJIA IPOBOJHMKA
C TOKOM, cuibl AMriepa u cuibl JIopeHia;

CTPOUTHh M OMNMCHIBATh HU300pa)KEHHE, CO3JAaBAEMOE IUIOCKHM 3€pKajioM, TOHKOM
JIMH30M;

BBITIOJIHATH YKCIEPUMEHTHI IO UCCIIEAOBAHUIO (PU3UUECKHUX SIBICHUM U MPOLIECCOB
C HCIIOJIb30BAHUEM TMPSMBIX, U KOCBEHHBIX H3MEPEHH: Mpu 3TOM (QOpMYIHpPOBaThH
npobieMy/3agadyy H THUIOTE3y Y4eOHOro SKCIEPUMEHTa, COOHUpaTh YCTAHOBKY
U3 MPEJI0KEHHOT0 000py10BaHusl, IPOBOJUTH OIBIT U (HOPMYIIMPOBATH BBIBOJIBI;

OCYILECTBIISTH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIUYUH, [IPU 3TOM
BbIOMpAaTh ONTUMAJIbHBII CHOCOO HM3MEpPEHUS W HCIOJb30BaTh H3BECTHBIE METObI
OLICHKU IOI'PEIIHOCTEN U3MEPEHUN;

UCCIIEI0OBAaTh 3aBUCUMOCTH (PU3WYECKUX BEIMYHMH C MCIOJIb30BAHUEM MPSAMbBIX
U3MEpPEHU: TpPU HOTOM KOHCTPYMPOBATH YCTAaHOBKY, (PUKCHpOBATh PE3YJIbTATHI
MOJIYYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIWYMH B BHJE TAOMUL U IpadHKOB, JenaTh
BBIBOJIBI 110 pe3yJbTaTaM UCCIICOBAHUS;
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co0uro1aTh MpaBuiia 6€30MacHOro TPyAa Ipy MTPOBEICHUH UCCIIEIOBAaHHM B paMKax
y4eOHOTr0 HJKCIEpUMEHTa, y4eOHO-MCCIEIOBATEIbCKON W TPOEKTHOW EATEIbHOCTH
C UCII0JIb30BAHUEM HU3MEPHUTENBHBIX YCTPONCTB U JIA0OPATOPHOI0 000PYI0BaHUS;

pelaTh pacy€THbIE 3a/la4dl C SIBHO 3aJaHHOM (U3NYECKOW MOJEINBIO, UCHOJb3Ys
dbu3nueckre 3aKOHbI W TPHUHIUIBI, HAa OCHOBE aHAJIM3a YCJIOBHS 3a7audl BbIOUpATh
(bU3HUECKYIO MOJIEIb, BBIACIATh (DU3NUECKUE BETMUUHBI U (POPMYIIbI, HEOOXOAUMBIE JJIs
e pelieHus, TPOBOIUTh PacuéThl M OICHUBATH PEATbHOCTH IMONYYEHHOTO 3HAYCHUS
(bU3UYECKON BEJIMYMHBIL;

pemiaTh KadeCTBEHHBIC 3a/Jaud: BBICTPAaWBaTh JIOTMUECKH HEMPOTHBOPECUUBYIO
IENOYKY PACCYyKIEHUH C OMopod Ha W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznUecKue SBICHMUS;

MCIONb30BaTh NpPU PEIICHWH Y4eOHBIX 3a7ad COBPEMEHHbIE WH(GOpPMAIMOHHBIE
TEXHOJIOTUM MJIi TIOMCKA, CTPYKTYpUPOBaHUS, HHTEPHpPETAllUd M MPEICTABICHUS
y4eOHOM U HAYYHO-TIOMYIAPHON HHPOPMAIINH, TOTY4EHHON U3 Pa3InYHBIX HCTOYHUKOB,
KPUTUYECKU aHAJIM3UPOBaTh MOJy4yaeMylo HH(pOpMaIuIo;

OOBSCHATh NMPUHIIUIBI JACUCTBUS MAalllMH, TPUOOPOB U TEXHUYECKUX YCTPOWCTB,
pa3nuyarh YCIOBHs MX 0€30MaCHOrO UCIOJb30BAHMS B TOBCEAHEBHOM JKU3HU;

IPUBOJUTH TPHUMEPHl BKJIaJa POCCUUCKUX W 3apyOekKHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHE HAYKH, B O0BSICHEHHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHI;

UCTIOJb30BaTh TEOPETUYECKUE 3HAHUS TO (M3MKE B TOBCEAHEBHON >KU3HU
g obecriedeHusi 0€30MacHOCTH MpH OOpalleHuH ¢ IpudopaMu M TEXHUUYECKUMHU
yCTpOWCTBAaMH, IJIsi COXPAHEHUS 370POBbSl U COOJIFOJIEHUS HOPM 3KOJOTHYECKOI'O
MOBEJICHUS B OKPYKaKOLIEH CpeJIe;

paboTaTh B TpyMIe C BHIMOJIHEHUEM PA3JIMYHBIX COIMATBLHBIX POJICH, TNIAHUPOBATh
paboTy TpyMNIbl, palMOHATBHO paclpenensTh OOS3aHHOCTH U IJIAHUPOBATH
JeSTENbHOCTh B HECTaHJAPTHBIX CHUTYalUsX, aJ€KBaTHO OLIEHUBATh BKJAJ KaXKJIOTO
U3 YUaCTHUKOB TPYIIbI B PEIIEHUE PACCMATPUBAEM O TTPOOIIEMBI.
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10 KJIACC
HanmenoBanue
Ne KomuuaecTBo OCHOBHBIE BUIBI I€ATEIBHOCTH
pa3iesoB U TEM [IporpammHoOe conepxaHue
n/m 4acoB o0 y4arImmxcs

y4eOHOI0 IIpeMeTa

Pa3nen 1. ®usuka v MeTOAbI HAYYHOI O TIO3HAHMS

1.1 | ®usuka u MeToabl 2 ®duznka — HayKa O MPUPO/IE. N3ydenune HayyHbIX (IMIUPUYECKUX U
HAYyYHOT'O TO3HAHUS HayuHnble MeTo1bl HO3HaAHUS TEOPETUYECKUX ) METO OB TIO3HAHUS
OKpYKaroliero Mupa. OKPYKaIolIero Mupa.
Ponp skcniepumenTa u reopun OOcyxaeHue rpaHul TPUMEHUMOCTH
B [IPOLIECCE MMO3HAHUSI TPUPOIBI. (U3HUECKUX 3aKOHOB M TEOPHA.
DKCHEepUMEHT B (PU3HKE. Pabota B rpymmne no noaroToBke
MopenupoBanue pU3NYECKUX KOPOTKHX COOOIIEHUI O POJIM U MECTe
SIBJIEHUM U TTponieccoB. Hayunsie (bU3KMKK B HayKe U B IPAKTUYECKOM
runore3bl. PU3n4ecKrue 3aKOHbI U NEATEIIHOCTH JIFOJIEH.
Teopuu. I paHULIbI NPUMEHUMOCTH JleMoHCTpanys aHaJOroBbIX U
¢usnyeckux 3akoHOB. [IpuHIIUN U (POBBIX U3MEPUTENBHBIX TPUOOPOB,
COOTBETCTBUSI. KOMITbIOTEPHBIX JIATYUKOB.
Ponb 1 Mmecto dpusuku OcBoeHME OCHOBHBIX MPUEMOB padOTHI
B (pOpMUPOBAHUM COBPEMEHHOMN ¢ nudpoBoit maboparopuel 1o GhusuKe
HAYYHOU KapTUHBI MHPA,
B IIPAKTUYECKOMN JAECATETbHOCTHU JIOACH
Hroro no pazaeny 2

! Tlpu paspaboTke paboueil MporpaMMbl B TEMAaTHYECKOM IITAHUPOBAHMU JIOJDKHBI OBITH yYTEHHI BO3MOXKHOCTH HCHOJIB30BAHUS DIEKTPOHHBIX (IH(POB BIX)
00pa30BaTENbHBIX PECYPCOB, SIBISIOMIMXCS Y1eOHO-METOAUUECKUMH MaTepHaIaMy, COIEPkKaHUE KOTOPBIX COOTBETCTBYET 3aKOHOATENLCTBY 00 00pa30BaHUU.
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Pasznen 2. Mexanuka

2.1

Kunemartuka

MexaHndyeckoe OBUKEHHUE.
OTHOCHUTENIBHOCTh MEXAHUYECKOT O
nBrkeHus. Cucrema oTcuéTra.
Tpaekropusi.

[lepemenienue, CKOpoCTh (CpeaHsist
CKOPOCTh, MTHOBEHHAs1 CKOPOCTh) U
YCKOPEHUE MATEPUAIILHON TOYKH,
UX MPOEKIIUU HAa OCU CUCTEMBI
koopauHat. CrnoxxeHue
MEPEMENIEHUN U CII0KEHNE
CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MPSAMOJIMHENHOE JBUKCHUE.
['paduxu 3aBUCUMOCTH KOOpIMHAT,
CKOPOCTH, YCKOPEHUS, ITyTH U
nepeMelleHrs MaTepruaibHON TOUKU
OT BPEMEHHU.

CBoOonHOE nasieHue. Y CKopeHue
CBOOOJHOIO MaJIeHHUs.
KpuBonuHeiiHOE 1BUXEHUE.
JIBM>KeHME MaTepruaIbHON TOUKHU
10 OKPY>KHOCTH C TIOCTOSIHHOM 11O
MOJIYJIFO CKOPOCTBIO. YTJI0Bas
CKOPOCTb, JIMHENHAsA CKOPOCTb.
[lepuona u yactora oOpaieHusl.
LleHTpOCTpEMUTETBHOE YCKOPEHHE.
TexHuueckne ycTporucTBsa u

[IpoBeneHre SKCIIEpUMEHTA: U3yYEHUE
HEPaBHOMEPHOI'O JIBUXKEHUS C LIETIBIO
ONpeJIeTIEHNs] MTHOBEHHOM CKOPOCTH;
UCCJICIOBAaHNE COOTHOIICHUS MEXKTY
MyTSIMU, IPONUACHHBIMU TEJIOM

3a MOCIeI0BaTENIbHbIC PABHbBIC
IPOMEXYTKH BPEMEHU TIPU
PaBHOYCKOPEHHOM JBUKEHUU

C HAaYAJIbHOM CKOPOCTHIO, PABHOU HYIIIO;
M3Yy4YEHUE JIBUXKCHUS IIapuKa B BA3KOU
KUJIKOCTH; U3Y4EHUE JBUKECHUS Tea,
OpOIIEHHOTO TOPU30HTAIBHO.
OOBsiCHEHHE OCHOBHBIX ITPUHIUIIOB
JEUCTBUSI TEXHUUYECKUX YCTPOMCTB,
TaKUX KaK: CIIUJIOMETP, LIEMTHBIE U
peMEHHBIE Tepelaun JTBUKCHUS; U
yCJIOBUH WX 6€30MacHOro
UCII0JIb30BaHUS B IOBCETHEBHOM
KHU3HH.

Pemenue pacu€THbIX 3a7a4 C SIBHO
3aJJaHHOM (PU3HIECKON MOCIHIO

C HCTIONIb30BAaHUEM OCHOBHBIX (hOPMYIT
KHHEMATHKHU.

[TocTpoenue u anaus3 rpauKoB
3aBUCUMOCTEN KUHEMATHYECKUX
BEJIMYMH OT BPEMEHHU

JUJIs1 PABHOMEPHOTO
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MIPAKTUYECKOE TPUMEHEHHUE:
CIIUJIOMETP, IBUKEHUE CHAPSAIOB,
LIETIHBbIE U PEMEHHBIE NEpeaun

U PaBHOYCKOPEHHOTO MPSMOJIMHEHHOT 0
JIBUYKEHUSL.

Pacno3naBanue pu3n4ecKux sBJICHUN
B YUEOHBIX OMBITAX U OKPYKarolen
YKU3HU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEUHOE
JIBIDKEHHE, CBOOOTHOE MaJICHUE TEJl,
JBU>KEHUE TIO OKPYKHOCTH.

Onucanne MEXaHUYEeCKOro IBUKEHUS
C UCIOJIb30BaHNEM (U3UUECKUX
BEJIMYMH: KOOPAUHATA, MYTh,
nepemMenieHue, CKOpocTh, YCKOPEHUE.
Pabora B rpynnax npu rjiaHupOBaHUH,
MIPOBEJICHUU U UHTEPIpETallun
pEe3yJIbTAaTOB OMBITOB U aHATU3E
JOTIOJTHUTEIILHBIX UICTOUHUKOB
uH(dOpMAIIH IO TeMe

2.2

JlnHaMuKa

[IpuHIMIT OTHOCUTENBHOCTH
INanuines. Ilepssiii 3akoH HproToHa.
NuepunanbHble CHCTEMBI OTCUETA.
Macca Tena. Cuna. [Ipuniun
CYIIEpPIIO3UIIUM CUJI. BTOpO# 3aK0H

HproTona /11 MmarepuaibHOM TOUKH.

Tpernit 3akoH HeroToHa

JUTSL MaTepUaIbHBIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHHS.
Cuna tsoxectu. IlepBas
KOCMUYECKAsi CKOPOCTb.

CpaBHEHHE Macc B3aUMOICHCTBYIOLIUX
TeN.

N3y4uenue 3aBUCUMOCTH CHUJIBI
YIIPYTOCTHU OT JiehopmManuu; cpaBHEHUE
CHWJI TPEHUS TTOKOSI, KaUYeHUs U
CKOJIb)KCHHUSI.

OOBbsicHEHHE HEBECOMOCTH.
[IpoBeneHue SKCIIEpUMEHTA!
UCCJIEIOBAaHNE 3aBUCUMOCTH CHJI
YIPYTrOCTH, BO3HUKAIOIIUX B MPYKUHE
U PE3MHOBOM 00pasIie, OT UX
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Cuna ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenune. Bunbl Tpenus (mokos,
CKOJIb)KCHHUSI, KAUCHUS ).

Cuna tpenus. Cyxoe TpeHue.
Cuita TpeHUs CKOJIBKEHUS U CHUJIa
TpeHus nokos. Koadduruent
TpeHus. Cuma COnpOTUBIICHUS
MIpU JBUKEHUU TeNa B )KUIKOCTU
WJIM rase.

[TocTynarensHOE U BpaljaTeabHOE
JBUKEHHUE aOCOIOTHO TBEPIOTO
Tena.

MOMEHT CHIIbI OTHOCUTEIIBHO OCH
BpaiieHus. [inedo cumel. Y cioBust
paBHOBECHS TBEPAOTO TENA.
TexHuyeckre ycTponucTsa u
MPaKTUYECKOE TPUMEHEHHUE:!
NOAIINITHUKY, IBUKEHUE
UCKYCCTBEHHBIX CITYTHUKOB

nedopmalun; u3ydeHue JBUKCHUS
Opycka 1o HaKJIOHHOM TIOCKOCTH;
MCCIIEJOBAHUE YCIIOBUN PaBHOBECHS
TBEPAOTO TEJA, UMEIOLLETO OCh
BpaIlcHusI.

OOBsicHeHHEe 0COOEHHOCTEN
PaBHOMEPHOI'O U paBHOYCKOPEHHOTO
MPSAMOJIMHENHOTO IBH>KEHUS,
CBOOOJIHOTO MaJCHUs TEJl, ABUKECHHUS
10 OKPYXHOCTH Ha OCHOBE 3aKOHOB
Herorona, 3ak0Ha BCEMUPHOTO
TATOTEHUS.

OObsiCHEHNE OCHOBHBIX TTPUHITUIIOB
JNEUCTBUS MOAIINITHUKOB U UX
MPaKTUYECKOTO TPUMEHEHUSI.
OObsicHEHUE TBMYKCHUS UCKYCCTBEHHBIX
CITYTHUKOB.

Pemenune pacu€THbIX 3a71a4 C SIBHO
3aIaHHON (PU3UYECKON MOJIENBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U GOopMyI TUHAMUKH.

PacnoznaBanve Gpuznyeckux sSBICHUN
B YUEOHBIX OMBITAX U OKPYKaroen
YKU3HU: UHEPLINS, B3aUMOJICUCTBUE TE.
AHanmu3 GU3NYECKUX MPOIIECCOB U
SIBJICHUH C UCIIOJIb30BAHUEM 3aKOHOB U
MPUHIIUAIIOB: 32aKOH BCEMUPHOTO
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tarorenus, I, I u III 3akonsl HeroTOHA,
MIPUHIHI CYIIEPIIO3UIIAN CHJI, TPUHIIUII
PaBHOIIPABHOCTH MHEPILIMATIBHBIX
CUCTEM OTCYETA

2.3

3aKOHbBI COXPAHEHHUS B
MEXaHUKE

NMynbsc MaTepraibHON TOYKH
(Tena), cucTeMbl MaTepUAIbHBIX

TOYCK. I/IMHYHBC CHJIBI U U3MCHCHUC
HMITyJIbCa TCJIa. 3aKoH COXpaHCHUA
HMITYJIbCA. PeakTuBHOE JABUKCHHUC.

Pa6Gora cuibl. MOIIIHOCTE CHJIBI.
Kunernueckas sHeprus
MaTepuaJbHOM TOUKH. Teopema
00 U3MEHEHUU KUHETUYECKON
SHEPIrUH.

[TorennmaneHas SHEpPrUS.
[ToreHumManbHast SHEPrUs ypyro
nehOpMUPOBAHHON MPY>KUHBI.
[ToreHumanbHas 3Heprus Tea
BOJIM3U MMOBEPXHOCTH 3EMJIH.
IloTeHmmanbHbBIE U
HETOTECHIIUAJIbHBIE CUJIbI. CBSI3b
paboOTHI HETTOTEHIIUAILHBIX CHJI
C U3MEHECHUEM MEXaHUYECKON
DHEPIUMU CUCTEMBI TeJl. 3aKOH
COXPAHEHUSI MEXaHUYECKOU
SHEPIrUH.

Yupyrue u Heynpyrue

[IpoBeneHHE 3KCIEPUMEHTA: U3yUEHUE
a0COJIIOTHO HEYIPYTOro ynapa

C IOMOUIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MASITHUKOB; UCCIIEIOBAHNE
CBS13U PabOTHI CUJIbI C U3MEHEHUEM
MEXaHUYECKOW JHEPTUH Tela

Ha IIPUMEPE PACTSKEHUS pE3HHOBOIO
KIyTa.

OneHka abCOIIOTHBIX U OTHOCUTEIIbHBIX
NOTPEIIHOCTEN U3MEepEHUN (PU3NUECKUX
BEJIMYMH.

Pemenne pacu€THbIX 3a/1a4 C SIBHO
3aTaHHOM (PU3UYCCKON MOJECIBIO

C UCIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
1 (GopMyJ IMHAMUKH U 3aKOHOB
COXPaHCHMUS.

Pemrenne kauecTBEHHBIX 3a/1a4

C OIIOPO¥ Ha U3YYEHHBIC B pa3Jere
«MexaHuKa» 3aKOHbI, 3aKOHOMEPHOCTHU
U (pU3HYECKHUe SIBJICHUS.

Onucanue MEXaHUYECKOTO IBUKEHHUS C
UCIOJIb30BaHUEM (PU3HUECKUX BETUYMH:
UMITYJIbC TE€NNa, KHHETUYECKast SHEPTHsl,
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CTOJIKHOBEHHUSI.
TexHuueckre ycTponucTBa u
[IPAKTUYECKOE TPUMEHEHHUE:
BOJAOMET, KONEP, NPYKUHHBIN
MHUCTOJIET, IBUKECHUE PAKET

NOTEHIMAJIbHAS SHEPIHsl, MEXaHUYECKast
paboTa, MEXaHUYEeCKasi MOLHOCTb.
AHanmmu3 pU3NIECKUX MPOIIECCOB U
SIBJICHUI C UCITOJIb30BAaHUEM 3aKOHA
COXpaHEHUs! MEXaHUYECKOW SHEPIUH,
3aKOHA COXPAHEHMS UMITYJIbCA.
OObsicCHEHHE OCHOBHBIX TPUHITUIIOB
JEUCTBUS U MMPAKTUYECKOTO
NPUMEHEHUSI TEXHUYECKUX YCTPOMCTB,
TAKUX KAK: BOAOMET, KOMED,
IIPY’KUHHBIN ITUCTOJIET.

OOBbsiICHEHUE IBMXKEHUS PAKET C ONTOPOM
Ha U3y4YCHHbIE (PU3NYECKUE BEIUYUHBI U
3aKOHBI MEXAHUKHU.

Hcnonp30BaHue Npy MOATOTOBKE
COOOIIIEHNH O TPUMEHECHUH 3aKOHOB
MEXaHUKHA COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJIOTUM JIJIs
MOMCKA, CTPYKTYPUPOBAaHUS,
WHTEPIPETAUU U MPEICTABICHUS
uH(bOpMAIH, KPUTUIECKUHN aHATTU3
noigyyaeMon uH(popMauu

[IpoBenieHre KOCBEHHBIX U3MEPEHUH,
VCCIIEOBAHUN 3aBUCHMOCTEN
($u3NYECKUX BETMYHH, ITPOBEPKa
IPEIJIOKEHHBIX TUIIOTE3

Hroro no pazneny

18
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Pasznen 3. Mouieky/sipHasi pU3HKa ¥ TEPMOAMHAMUKA

3.1

OCHOBBI
MOJIEKYJIIPHO-
KUHETUYECKOU TEOPUHU

9

OCHOBHBIC TTOJIOKCHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUH M X OIBITHOE 0OOOCHOBAHHE.
bpoyHOBCKOE IBHKEHUE.
Huddysus. Xapakrep ABIKCHUS U
B3aUMOJICHCTBUS YaCTHUI] BEIIISCTRA.
Mojenu cTpoeHus ra3os,
KHUIKOCTEN U TBEPHABIX TEN U
00BSICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE ATUX MoJjiejel. Macca n
pasmepsl mosekyil. KonndectBo
BemiecTBa. IlocTossHHas ABoraapo.
TennoBoe paBHOBECHE.
TemmepaTtypa u €€ u3MepeHue.
[IIkanma remneparyp Llenbcusi.
Mopenb neaabHOro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJISPHO-KUHETUYECKOM
TEOPUU UJICAUTHHOTO rasa.

AOGcommoTHas TeMIreparypa Kak Mepa

CpEIHEN KUHETUYECKON SHEPTUU
TEIUIOBOTO JIBUKCHUS YaCTHII rasa.
[IIkanma Temnepatyp KenabBuna.
['a30BbIE 3aKOHBI. Y paBHEHUE
Menneneea—Knaneirpona.

3akoH lansToHa. M3ompoiecchsl

[IpoBeneHne d3KCIEpUMEHTA:
OIpe/IeIICHHE MacChl BO3yXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MepeHnii 00bEMa KOMHATBHI, 1aBJICHUS
Y TEMIIEPATYpPbI BO3AyXa B HEW;
MICCJIEIOBAHNE 3aBUCUMOCTH MEXIY
napamMeTpamMu COCTOSTHUSI pa3peKEHHOT O
rasa.

OreHka aOCOIIOTHBIX U OTHOCUTEIbHBIX
MOTPEIIHOCTEN U3MepeHn PU3NIECKUX
BEJIMYHH.

OOBbsiICHEHME OCHOBHBIX TPUHIIUIIOB
NENUCTBUI TepMOMETpa U OapoMeTpa u
yCJIOBUH X 0€30MacHOro
VICIIOJIb30BaHMS B ITIOBCEIHEBHON
KU3HH.

PacnioznaBanvie Gpuznyeckux sBICHUN

B yU4€OHBIX OMBITAX U OKPY>KarOIIeH
KU3HU: TUddy3us, OpoyHOBCKOE
JBH)KCHUE.

Onucanue TEIUIOBBIX SABJICHUN

C UCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: JABJIICHUE ra3a, TeMIeparypa,
CPEIHAS] KHHETUYECKAasl SHEPI s
Xa0TUYECKOT0 IBUKEHUSI MOJIEKYII,
CPEIHEKBaAPATUYHAsA CKOPOCTh
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B UJICAJIBHOM Ta3e C MOCTOSHHBIM
KOJINYECTBOM BEILIECTBA.
['padmueckoe npeacraBieHue
M30IIPOLIECCOB: U30TEPMa, U30X0pa,
n3o0apa.

TexHuyeckre ycTponucTBsa u
IIPAKTUYECKOE IIPUMEHEHHUE:
TEPMOMETP, OapoMeTp

MOJIEKYIL.

AHanmu3 pU3NYECKUX MPOIIECCOB U
SIBIICHUU ¢ ucnojb3oBanuem MKT,
ra30oBbIX 3aKOHOB, CBSI3U CpEIHEN
KMHETUYECKOU YHEPTUU TEILIOBOIO
JBIDKCHUST MOJIEKYJT ¢ a0COTIOTHOM
TEMIIEPATYPOU.

Pemenune pacu€THbIX 3a1a4 € IBHO
3aJJaHHOW (PU3MIECKON MOJEIHIO

C UCIOJIb30BAHMEM OCHOBHBIX
nonoxeHnit MKT, 3akoHOB u dhopmyn
MOJIEKYJISIPHOU (PU3UKH.

Pabota B rpymnmax npu riaHupOBaHUH,
MPOBEJICHUU U UHTEPIIPETALIUN
PE3YyJABTATOB OMBITOB U aHATIU3E
JOTIOJTHUTEIIbHBIX UICTOUHUKOB
uH(dOpMaIIMK MO TEME

3.2

OCHOBBI
TEPMOIMHAMHKHU

10

TepMoanHamMu4deckasi CUCTEMA.
BHyTpenHss sHEpTrUA
TEPMOJAUHAMHUYECKON CUCTEMBI U
CIIOCOOBI €€ U3MEHEHUSI.
KonuuecTBo Tennorsl u padora.
BuyTpeHnHsIs 3HEprust 0THOATOMHOTO
HJIcaIbHOro raza. Buasl
TEIIONEPEAauM: TEIIONPOBOIHOCTb,
KOHBEKIIHs, U3JIy4YEeHUE. Y IeTIbHas
TEIJIOEMKOCTh BELIECTBA.

[IpoBeneHue 3KCIEpUMEHTA: U3MEPEHHUE
YAEIBbHOM TETIIOEMKOCTH BEIIECTBA.
Ornenka aOCONIOTHBIX M OTHOCHUTEIBbHBIX
MOTPENTHOCTEN U3MEpeHU (PU3nIecKux
BEJINYHH.

N3ydenue mojeneil napoBoil TypOUHBI,
JIBUTATENS] BHYTPEHHETO CrOPAHUS,
PEaKTUBHOTO IBUTATEIIS.

OOBsicCHeHHE TPUHITUTIOB JIEUCTBUS U
YCJIOBHI 0€30IaCHOT'0 UCIIOJIb30BaHUS
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KommuecTBo TeroTsl

IIPU TEIUIONEpEaaye.

ITonsarue 06 aguabaTHOM IpoIiecce.
ITepBbli1 3aKOH TEPMOIMHAMUKH.
[IprumeHenue repBoro 3aKoHa
TEPMOJUHAMUKH K U30IPOLIECCAM.
I'papmueckas nHTEpIpETALUA
paboTHI Ta3a.

BTopoii 3aK0H TEpMOIUHAMUKH.
HeoGpatumocTs mpoiieccoB

B [IPUPOJE.

TemtoBble MauHbL. [TprUHITUTIBL
JEHCTBUS TEIJIOBBIX MAIlIMH.
[TpeobpazoBanus IHEPTUH

B TEIUIOBBIX MAIlIMHAX.
Koaddunuent nonesnoro aectaus
TEIUIOBOW MAIlIWHBI.

Hukn KapHo u ero ko3gpuuueHt
IIOJIE3HOr'O JIEHCTBUSI.
DKOJ0ruuecKrue npoodaemMsl
TEIJIO3HEPT€TUKH.

TexHnueckne ycTpoucTsa u
MPAKTUYECKOE MPUMEHEHHE:
JIBUTATE]Ib BHYTPEHHETO CrOpaHus,
OBITOBOH XOJIOUIIBHHUK,
KOHJULIOHED

B TIOBCETHEBHOM JKU3HU JIBUTATEIIS
BHYTPEHHETO CrOpaHusi, ObITOBOIO
XOJIOJAWIbHUKA, KOHIUIMOHEPA.
OmnucaHue CBOMCTB T€J U TEIJIOBBIX
SIBJICHUW C UCIIOJIb30BaHUEM
du3NYECKUX BETIMYMH: JABJICHUE Ta3a,
TEeMIepaTypa, KOJINIECTBO TETIOTHI,
BHYTPEHHsIS DHEPTus, padoTa rasa.
Pemenne pacu€THbIX 3a/1a4 C SIBHO
3aJJaHHOM (PU3HIECKON MOCIHIO

C HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U (HOpMYyI MOJEKYJISIPHON (DU3UKHU U
TEPMOJAMHAMUKH.

Pemenne kauecTBEHHBIX 3a1a4

C OIOPOI Ha U3YUEHHBIE B pa3fiee
«MonekynsipHas Qusuka u
TEPMOJMHAMHKAY 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE
SIBJICHHSI.

Pabora B rpymnmax npu aHanmse
JIOTIOJIHUTENIBHBIX UCTOYHUKOB
uH(pOpMAIUH TI0 TEME
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3.3

ArperarHsie
COCTOSIHMS BEILECTBA.
@da30BbIE NTEPEXOABI

[TapooOpa3zoBaHue U KOHACHCAIHS.
HcnapeHue u KUMeHUE.
AGCOIOTHAS U1 OTHOCUTEIIbHAS
BJIAKHOCTH BO3ayxa. HaceimeHHbIn
nap. Y nenpHas TemioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh
TEMIIEPATYPHI KUTIEHUS OT TABJICHUS.
Trépnoe Teno. Kpucrammmueckue u
amop(dHbIe Tena. AHU30TPOMHS
CBOMCTB KPUCTAJJIOB. JKuakue
kpuctauibl. CoBpeMEHHbIE
Marepuaisl. [lnaBnenue u
KpUCTAJUIM3alus. Y IeJbHas TEmioTa
rasienusi. Cyonumanus.
YpaBHeHHE TEIIOBOrO OaraHca.
TexHuueckne ycTponucTBsa u
MPaKTUYECKOE TPUMEHEHHUE:!
TUTPOMETP U TICUXPOMETD,
KAIOPUMETP, TEXHOJIOTUH
NOJIyYEHUSI COBPEMEHHBIX
MaTepuagoB, B TOM YUCIIE
HaHOMAaTEpHUaJIOB,

Y HAaHOTEXHOJIOTU U

[IpoBeneHre SKCIEpUMEHTA: U3MEPEHUE
OTHOCHUTEIIbHOW BIAXKHOCTH BO31yXa.
OreHka aOCOIFOTHBIX U OTHOCUTEIIBHBIX
MOTPEIIHOCTEN N3MEepeHUN (PU3NIECKUX
BEJINYUH.

N3ydyeHne cBOMCTB HACHIICHHBIX
apoB, CIOCOOOB U3MEpPEHUs
BJIQYKHOCTH

HaGmonenue kunenus npu
MOHUKEHHOM JIaBJICHUM, HATPEBAHUS

Y TJIABJICHUS KPUCTAIIMYECKOTO
BEIIIECTBA.

OObsiCHEHUE TPUHIIUIIOB JIEHCTBUS U
yCIIOBUI 0€30MacHOr0 MCIOIb30BaHUS
B [IOBCEJIHEBHOM KU3HU TUTPOMETPA,
MICUXPOMETPA, KaJTOPUMETPA.

N3ydyeHne TeXHOJOTHUM MOTydCHUS
COBPEMEHHBIX MaTE€PHAJIOB, B TOM YHCIIC
HaHOMAaTepHUasoB.

Pemenue pacu€THbIX 3a7a4 C SIBHO
3aJJaHHOM (PU3HIECKON MOJCIHIO

C UCIOJIb30BAaHUEM YPABHEHHUS
TEIJIOBOTO OaaHca.

Penienune kauecTBEHHBIX 3a1a4

C OMOPOM HA M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PU3UUYECKHE
SBJICHUS T10 TEME.
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Pacnio3naBanue ¢pu3nyecKkux sSBICHUN
B YU€OHBIX OMBITAX U OKPY>KAIOIIEH
KU3HU: nedopmarusi TBEPABIX TeT,
HarpeBaHue U OXJIAXKICHHE TeT,
W3MEHEHUE arperaTHbIX COCTOSIHUM
BEIIECTBA U OOBICHEHUE UX HA OCHOBE
3aKOHOB U (POPMYJ MOJIEKYJIIPHOU
bu3uKH.

Hcnonb3oBanune nHGOPMAITUOHHBIX
TEXHOJIOTUM NI IIOMCKa,
CTPYKTYPUPOBAHUS, HHTEPIPETAIINH H
npecTaBlIeHUs HHPOpMAITUU TIPH
MOJITOTOBKE COOOIIEHU O TPUMEHEHUHN
3aKOHOB MOJICKYJISIPHON (DU3HUKHU U
TEPMOJIMHAMUKHN B TEXHUKE

Y TEXHOJIOTHSIX

Hroro no pazneny 24
Paznen 4. diekTpoauHaMuKa
4.1 | DnexkrpocraTuka 10 DnekTpu3anus Tel. JnekTpudeckuii | [IpoBeeHne SKCriepuMeHTa: U3MEepeHue

3apsan. /IBa Buaa 3JIEeKTPUYECKUX
3apsanoB. [IpoBogHuKw,
JIUBJICKTPUKU U MOTYTIPOBOAHUKMU.
3aKOH COXpPaHEHUS INEKTPUUECKOTO
3apsaa.

BzaumopeiicTBue 3aps10B. 3aKOH
Kynona. ToueuHslii 3JIEKTpUYECKUN
3apsl. DNEKTPUUYECKOE TOJIE.

JIEKTPOEMKOCTU KOHJIEHCATOpA.
OreHka aOCOMOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTEN U3MEpPEeHN (PU3NIECKIX
BEJINYMH.

N3yueHue NpUHIUIIOB ACHCTBUS
AIIEKTPOCKOIIA, HIIEKTPOMETPA,
KOH/JIEHCATOopa.

N3yueHue NpuHIUIIOB AEHCTBUS
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Hanpsk€HHOCTB 3JIEKTPUYECKOTO
nosist. [IpuHnun cynepnosuuuu
BJICKTPUYECKUX TTOJer. JIMHumM
HANPsHKEHHOCTH DJIEKTPUYECKOTO
TTOJIAL.

Pabota cui 351eKTpoCTaTH4EeCKOro
noJist. [lorennuan. Pa3HocTh
noteHuuanoB. [I[poBogHUKHN 1
JIUDJIEKTPUKU B
AJEKTPOCTATUYECKOM IOJIE.
JlvanexkTpuyeckass MPOHULAEMOCTb.
DnekTpoéMKocTh. KoHnaencarop.
DNEeKTPOEMKOCTH TIOCKOTO
KOHJIEHCAaTOpa. DHEPrus
3apsKEHHOI 0 KOHJIEHCATOpa.
TexHuueckne ycTponucTBsa u
MPAKTUYECKOE TPUMEHEHHUE:
AJIEKTPOCKOIL, 3JIEKTPOMETD,
AJIEKTPOCTATUYECKAS 3aIUTA,
3a3eMJICHUE JIEKTPONPUOOPOB,
KOHJIEHCATOP, KONIMPOBAJIbHBIN
anapar, CTpyMHBIN IPUHTEP

U yCJIOBHI1 0€30MacHOr0 MPUMEHEHHUS
B [IPAKTUYECKOMN KU3HHU,
KOIIMPOBAJILHOI'O anmnapara, CTpyinHOro
MIpUHTEpA.

Paccmotpenue gpuznueckux OCHOBaHUMN
3JIEKTPOCTATUYECKOU 3aIUThI U
3a3eMJIEHUS AJIEKTPONprOOPOB.
Pemenune pacu€THbIX 3a1a4 € IBHO
3aJJaHHOUN (PU3MUECKON MOJCIHIO

C UCIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
U GOpMYI SIEKTPOCTATHKHY.

Pemienne kauecTBEHHBIX 3a/1a4

C OIIOPO¥ Ha U3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU U (pU3HUECKUE
SIBJICHUS 3JIEKTPOCTATHUKH.
PacnioznaBanue Gpuznyueckux sBICHUN
B y4€OHBIX OMBITAX U OKPY>KaroIIeH
YKU3HU: DJIEKTPU3ALIMS Tell,
B3aMMO/JICHCTBUE 3apsAJI0B U OOBICHEHHE
UX Ha OCHOBE 3aKOHOB U (hopMyI
AIEKTPOCTATHKH.

Onucanue n3y4eHHbIX CBOMCTB
BEIIECTBA U AJIEKTPUUYECKUX SBJICHUI

C UCIOJIb30BAHUEM (PU3HUECKUX
BEJIMYMH: JJICKTPUYECKHUN 3apsil,
HaNpsLKEHHOCTD 3JIEKTPUYECKOTO TMOJI,
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NOTEHILMAJI, Pa3HOCTh MOTEHIIUAJIOB,
BIIEKTPOEMKOCTb.

AHanmmu3 pU3NIECKUX MPOIIECCOB U
SIBIICHUU C UCIIOJIb30BAaHUEM
(bu3MUECKNX 3aKOHOB: 3aKOHA
COXpaHEHUS AJNEKTPUUYECKOro 3apsa,
3akoHa KymoHna.

Pabota B rpynmnax npu ananuse
JIOTIOTHUTEIILHBIX UCTOYHUKOB
nH(OPMAITIH ¥ TIOJITOTOBKE COOOIICHUH
0 MPOSIBJIEHUH 3aKOHOB 3JIEKTPOCTATUKH
B OKPYXKAIOIIeH KU3HHU W MPUMCHCHUH
UX B TEXHUKE

4.2

IlocTossHHBIII

AJIEKTPUYECKUH TOK.

Toku B pa3IMUHBIX
cpenax

12

DJIEKTPUUYECKUN TOK. Y CIIOBUS
CYILIECTBOBAHMUSI JIEKTPUUECKOTO
Toka. Mcrounuku Toka. Cuia Toka.
[TocTOAHHBIN TOK.

Hanpsixenue.

3akoH OMa 1J1s yyacTKa L.
DNEKTPUYECKOE COMPOTUBIICHHUE.

VY IenbHOE COMPOTUBIICHHE
BeniecTBa. [locnenoBarensHoe,
napajuiesibHOe, CMEIIIaHHOE
COCIMHEHUE MTPOBOHUKOB.

Pabora »nexkTpuyeckoro Toka.
3akoH J[xoyns—Jlena. MomniHocTh
AJIEKTPUYECKOrO TOKA.

[IpoBeneHre SKCIepUMEHTAa: U3y4eHUE
CMEIIIAHHOTO COEJIMHEHUS PE3UCTOPOB;
n3mepenne DJIC UCTOUHMKA TOKA U €ro
BHYTPEHHET'0 COIPOTUBIICHNUS;
HaOII0ICHHUE DIICKTPOJIH3A.

OneHka abCOIOTHBIX U OTHOCUTENIbHBIX
MOTPENTHOCTEN U3MEpeHU (PU3nIecKux
BEJINYUH.

OObsicHEeHUE MPUHIIMIIOB JIEHCTBUS U
yCIJIOBUI 0€30M1aCHOr0 NPUMEHEHUS
amIiepMeTpa, BOJIbTMETpa, peocTara,
HMCTOYHUKOB TOKa,
AJIEKTPOHArpeBaTEIbHbIX U
AIIEKTPOOCBETUTEIHHBIX TPUOOPOB,
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DIIEKTPOABIKYIIAsl CUJIA U
BHYTPEHHEE CONPOTUBIICHUE
MCTOYHHKA TOKa. 3akoH Oma

JUTSI TIOJTHOM (3aMKHYTOM )
anexTpuyeckon nenu. Koporkoe
3aMbIKaHHE.

DneKTpoHHAasi MPOBOJUMOCTD
TBEPIBIX METAJIOB. 3aBUCUMOCTh
COINPOTHUBIICHHS] METAJIIIOB

OT TEMIIEpaTypHl.
CBepxnpoBOAUMOCTb.
DJIEKTPUYECKUN TOK B BAKyyMeE.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB.
[TonynpoBoguuku. CoOCTBeHHAs U
IIPUMECHAs TPOBOAUMOCTD
MOJTyNpoBOAHUKOB. CBOMCTBA
p—Nn-niepexona.
[TonynmpoBOJHUKOBBIE TPUOOPHI.
DNEeKTpUYECKUH TOK B pacTBOpax 1
pacriaBax J1EKTPOJIUTOB.

3JICKTpOJII/ITI/I‘-ICCKa$I Jucconuanus.

DIIEKTPOIH3.
DJIEKTPUYECKUAN TOK B ra3ax.
CaMoCTOsITENbHBIN U
HECAMOCTOSITEJIbHBIN pa3psii.
Monnus. [1na3zma.
TexHuueckne ycTporucTBsa u

TEpMOMETPa CONPOTUBIICHHUS,
BaKyyMHOT'O JM0]1a, TEPMUCTOPOB U
(bOTOPE3UCTOPOB, MOTYITPOBOTHUKOBBIX
JUOA0B, raJIbBAHUKH.

Pemenune pacu€THbIX 3a7a4 C SIBHO
3aIaHHOM (PU3UYECKON MOJIENBIO

C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u popmyi Tembl «IlocTosTHHBIN
AIEKTPUYECKUU TOK.

PacniosnaBanvie Gpuznueckux sSBICHUN
B YUEOHBIX OMBITAX U OKPYKaroen
KU3HU: DJIEKTpUYECKasi MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MAarHUTHOE JECUCTBUS TOKA.

AHaIn3 3JIEKTPUYECKUX SIBJICHUHN U
MPOLIECCOB B LEMSX MOCTOSHHOTO TOKA
C UCIIOJIb30BAHUEM 3aKOHOB: 3aKOH
OmMma, 3aKOHOMEPHOCTHU
MIOCJIEIOBATENBHOIO ¥ NApPaJLIEIIbHOTO
COEIMHEHNS POBOAHUKOB, 3aKOH
Jxoyns-Jlenua.

Onucanue n3y4eHHbIX CBOMCTB
BEIIECTB U JICKTPUUECKUX SIBJICHUI

C UCIOJIb30BAHUEM (PUBUYECKUX
BEJIMYUH: JICKTPUUECKUU 3apsiji, CHIIA
TOKa, SJIEKTPUUECKOE HAMPSHKEHUE,
AIEKTPUUYECKOE COMTPOTUBIIEHUE,
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MPAKTHUECKOE MPUMEHEHHE:
amIepMeTp, BOJIbTMETP, PeocTar,
MCTOYHUKU TOKa,
AJIEKTPOHArpeBaTeIbHbIE TPUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI,
TEPMOMETP COMPOTUBIICHUS,
BaKYyMHBIH THOJI, TEPMUCTOPHI U
(bOTOpPE3UCTOPHI,
MOJTYIIPOBOJHUKOBBIN U0,
rajbBaHUKa

pa3zHocTh noteHiuanos, I/(C, padora
TOKa, MOIITHOCTh TOKA.

Hcnonp3oBanue nH(MOPMAIMOHHBIX
TEXHOJIOTUM JIJIs1 IOKCKA,
CTPYKTYPUPOBAHMUS, UHTEPIPETAIIUN U
npeacTaBieHus HHGoOpMauu npu
MOJATOTOBKE COOOIICHUN O TPUMEHEHUH
3aKOHOB IOCTOSIHHOT'O TOKa B TEXHUKE H
TEXHOJIOTHSX

Htoro 1o pazneny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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11 KJIACC

HanmenoBanue

Ne KommuaecTBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3ziesioB U TeM [IporpamMmmHoe conepkanue

n/m 4acoB o0 y4aroImmxcs

y4eOHOI0 ImpeIMeTa
Paznen 1. diekrpoauHamMuka
1.1 | MarauTtHOe€ noJe. 11 [TocTosTHHBIE MarHUTHI. [IpoBenenue 3kcriepuMeHTa: U3y4YeHUe

DJIeKTpOMarHuTHas
WHTYKITUST

B3aumopaeicTBre NOCTOSHHBIX
MarHuToB. MarHuTHoeE IoJIe.
BekTop MaraHuTHON MHIYKLIHH.
[Tpunun cynepno3uiuu
MarHuTHBIX ITojieH. JInnuu
MarHuTHOW MHAYKINU. KaptuHa
JIMHUN MarHUTHOW MHAYKIIMA MOJIA
ITOCTOSIHHBIX MarHUTOB.
MarsHuTHOE 1oJie TPOBOJHUKA

¢ TokoM. KapTuHa TMHUI UHIYKIIUH
MAarduTHOTO II0JIS JUTMHHOT'O
MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O
KOJIbLIEBOT'O IIPOBOJHUKA, KaTYIIKH
¢ TokoM. OnbIT DpcTeaa.
B3anmoperictBue npoBOTHUKOB

C TOKOM.

Cuna Amnepa, €€ MOIy/b U
HAMpaBJICHUE.

Cuna JlopeHnna, €€ MOy/b U
HarpasieHue. J[BrxxeHue
3apsSKEHHOW YaCTHIIbI

MAarHUTHOTO IOJISI KaTYIIKH C TOKOM;
UCCJIEJOBAHUE JEHUCTBUS ITIOCTOSHHOIO
MarHuTa Ha paMKy ¢ TOKOM;
UCCJIEIOBAHNUE SIBJICHUS
AJIIEKTPOMAarHUTHOW MHIYKIIUH.
OneHka a0COIIOTHBIX U OTHOCUTENBHBIX
MOTPEIIHOCTEN U3MEPEHUIN (PU3NYECKHUX
BEJIMYMH.

OObscHEeHNE IPUHLUIIOB IEUCTBUS U
yCIIOBU 0€30M1aCHOT0 MPUMEHEHUS
ITOCTOSIHHBIX MarHUTOB,
AJIEKTPOMArHUTOB, 3JIEKTPOIBUTATEIIA,
YCKOPUTEIIEH 3JIEMEHTAPHBIX YaCTHLI,
MHIYKIIMOHHOM IIEYH.

Pemenne pacu€rHbIx 3a1a4

Ha MpUMEHEHUE POPMYI TEMBI
«MarHuTtHOe nojue. DIeKTPOMArHUTHas
WHTYKIUSD.

Pelenne kauecTBEHHBIX 3a/1a4

C OIOPOY HA U3YUYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTHU U (pU3HUYECKHE
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B OJHOPOAHOM MAarHMWTHOM IIOJIE.
Pa6ora cumsr Jlopenna.

SIBneHne ANEKTPOMArHUTHOU
nHaykuu. [lotok BekTopa
MarHUTHOW WHIYKIIHH.
DNEeKTpOABHKYILAs CHJIa MHIYKLUH.
3aKOH AJIEKTPOMarHuTHON
nHaykunu Papanes.

Buxpeoe anekrprueckoe noie.
DIEeKTPOABHIKYILIAs CHJIA MHIYKIUU
B IIPOBOJIHUKE, IBHKYILIEMCS
MIOCTYNATEIBHO B OJTHOPOJIHOM
MAarHUTHOM MOJIE.

IIpaBuno Jlenua.

NunykTUBHOCTD. SIBNEHUE
CaMOMHIYKIHH. DJIEKTPOABUKYILIAs
CuJa CaMOMHIYKLIUH.

DHeprusi MarHUTHOTO OIS KaTyIIKH
C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.
TexHnueckne ycTpoucTsa u
IPAKTUYECKOE IPUMEHEHHE:
IIOCTOSIHHBIE MarHUTHI,
AJIEKTPOMAarHUTHI,
AJIEKTPOABUTATEND, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHLl,
MHIYKIIMOHHAS TeYb

SIBJICHUSI TeMbl «MarauTHoe moJie.
DJIEKTPOMAarHUTHAsI UHIYKIHAS.
Ornpezenenue HaNpaBieHUs BEKTOPa
WH]JIYKIIMM MarHUTHOTO MOJIsS
MIPOBOJIHUKA C TOKOM, CHJIbI AMIIEpa
u cuiibl JIopeHna.

Pacno3naBanue pu3N4ECKUX SBICHUN
B Y4E€OHBIX OMBITAX M OKPYKAIOIEH
U3HU: B3aUMOJICHCTBUE MAarHUTOB,
AJIEKTPOMArHUTHAasE UHAYKIUSA,
NENCTBHE MAarHUTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM U JIBHXKYITUKCS
3aps.

AHanuM3 3JIEKTPOMAarHUTHBIX SBICHUN
C UCMOJb30BAHUEM 3aKOHA
AJIEKTPOMArHUTHON UHYKIIUH.
Onucanue n3y4eHHbIX CBOMCTB
BEILIECTB M 3JIEKTPOMAarHUTHBIX
SBJICHUH C UCIIOIb30BAHUEM
(U3UYECKUX BETWYUH: WHITYKITUS
MAarHuTHOTO MOJIsl, cujla AMrepa, cuiia
JlopeH1ia, ”HAYKTUBHOCTh KaTYILKH,
DHEPIUs AIEKTPUYECKOrO U MArHUTHOTO
MoJjen

Hroro no pazneny

11

45



denepanpHas padbovas nporpamMma | @usnka. 10—11 kimaccel (0a30BbIH YPOBEHB)

Paznea 2. Kosie0anus 1 BOJHBI

2.1

MexaHu4eCcKue 1
AJIEKTPOMArHUTHHIE
KoJICOaHU S

KonebarenpHas cucrema.
CBoOOHBIE MEXaHUYECKHUE
KoseOanus. ['apmonnueckue
koneOanus. [lepuon, yactora,
amMIuIuTyaa 1 pasza KoneOaHu.
[IpyXMHHBIN MasATHUK.
MaremMatuyeckuii MasiTHUK.
YpaBHEHHE TAPMOHUYECKUX
kosiebanuit. [IpeBparenue sHepruu
IpU TAPMOHUYECKHUX KOJICOAHUSIX.
KonebarenbHbIil KOHTYP.
CBOOOIHBIE 3JIEKTPOMArHUTHBIE
KoJIe0aHUs B UACATLHOM
K0J1e0aTeIbHOM KOHTYpe. AHAJIOTUs
MEK]ly MEXaHUYECKUMU U
AIIEKTPOMArHUTHBIMU KOJICOAHUSIMHU.
®opmyna TomcoHa. 3aKkOH
COXPAHEHHUSI YIHEPTUH B UIECATBHOM
KoJIe0aTeILHOM KOHTYpE.
[IpencraBieHne 0O 3aTyXarOIMIMNX
Kosie0aHusX. BeIHYKIeHHbIE
MEXaHUYeCKHe KoaeOaHusl.
Pe3onanc. BeiHyXk1eHHBIE
AJIEKTPOMArHUTHBIE KOJeOaHusl.
IlepeMeHHBII TOK.
Cunycou1anbHbIN TEPEMEHHBIN TOK.

HccnenoBanne napameTpoB
KoJieOaTeIbHON CUCTEMbI — MIEPUOJIA,
YaCTOThI, AMIUIATYIBI U (ha3bl
KoseOaHuii (MPy>KUHHBIN W/UITN
MaTeMaTUYECKUIl MaATHHK).
HaGmronenne 3aTyxaromux Koie0aHuu.
HccnenoBanue CBOMCTB BbIHYKIEHHBIX
KOJIeOaHU .

HaGmonenue pesonanca.

[IpoBeneHue sKCepUMEHTA:
MCCJEeI0BaHNE 3aBUCUMOCTH IIepuoaa
MaJIbIX KoJieOaHUM Tpy3a Ha HUTH

OT JUTMHBI HUTH U MACChI TPY3a;
MCCJIeI0BaHNE TEPEMEHHOTO TOKA

B LIETIHU U3 MOCIEA0BATEIBHO
COCMHEHHBIX KOHJIEHCATOPA, KaTYIIKA
U PE3UCTOpA.

Onenka a0COJIIOTHBIX M OTHOCUTENIbHBIX
MOTPENTHOCTEN 3MEepeHU (PU3nIecKux
BEJIMYMH.

OObsicHEeHUE TPUHIIUIIOB JIEUCTBUS U
YCIIOBUI 0€3011aCHOr0 NPUMEHEHHUS
AJIIEKTPUUYECKOr0 3BOHKA, TeHepaTopa
MEPEMEHHOIO TOKA, IMHUIN
AJIeKTponepeaay.

Pemenue pacuéTHbIX 3a71a4 C SIBHO

46



denepanpHas padbovas nporpamMma | @usnka. 10—11 kimaccel (0a30BbIH YPOBEHB)

MoOnIHOCTh NEPEMEHHOIO TOKA.
AMIUIMTYJHOE U ACHCTBYIOIIEE

S3HAYCHUC CUJIbI TOKA U HAIIPAKCHUA.

Tpanchopmarop. [IpousBoactso,
nepenaya u norpediieHue
AJIEKTPUYECKOU YHEPIUU.
DKOJIOTUYECKHE PUCKH

ITpU IIPOU3BOACTBE DJICKTPOOHECPIUU.

Kynbrypa ucnons3oBanus
3JIEKTPOSHEPTUH B IMOBCETHEBHOM
KU3HHU.

TexHnueckne ycTpoucTBa u
IIPAKTUYECKOE IPUMEHEHHUE:
JJIEKTPUYECKUHN 3BOHOK, T€HEPATOP
IIEPEMEHHOI0 TOKa, JINHUU
aJIeKTponepenay

3aIaHHOM (PU3UYECKON MOENbIO

C UCTOJb30BaHUEM OCHOBHBIX 3aKOHOB
1 (hOpMYyII, ONTUCHIBAIOIIIUX
MEXaHUYECKHE U DJIEKTPOMArHUTHBIC
KoJieOaHus.

Onucanue MEXaHUYECKUX U
AJIEKTPOMArHUTHBIX KOJIeOaHmi

C MCTIOJIb30BaHUEM (DU3HUECKUX
BEJIMYMH: TIEPUOJ ¥ 4aCcTOTa
Kosie0aHuil, aMrnTynaa u ¢asa
KoJieOaHMiA, 3aps]T U CUjla TOKA

B TAPMOHUYECKUX DJIEKTPOMArHATHBIX
KoJIeOaHHUsX.

Pemenne kauecTBEHHBIX 3a/1a4

C OIOPO HA U3YUYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTH, ONTUCHIBAIOIITNE
MEXaHUYCCKHE U DJIICKTPOMArHUTHBIC
KoJieOaHus.

Pabora B rpymnmnax npu riaHupOBaHUH,
NPOBEICHUN U UHTEPIIPETAIIUN
PE3yJIbTaTOB OMBITOB, U aHAJIHM3E
JIOTIOTHUTEIILHBIX HCTOYHUKOB
uH(pOpMaIK 10 TeEMeE

2.2

MexaHu4eCcKHue 1
AJIEKTPOMArHUTHBIE
BOJTHBI

MexaHn4ecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuog.
CKopoCTh pacnpoCcTpaHEHUs U
JUIMHA BOJHBL. [lonepeunsie n

N3ydyenue oOpa3zoBaHus u
pacrpocTpaHeHHsI TONEPEYHBIX U
MPOAOTBHBIX BOJIH.

Habmonenue orpakenus
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MIPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u audpaxius
MEXaHUYECKUX BOJTH.

3Byk. CKOpOCTh 3BYKa. ' pOMKOCTH
3Byka. Beicora ToHa. TemOp 3ByKa.
DNEeKTpOMarHUTHBIE BOJTHBI.
VYcnoBust u3nydeHus
AIEKTPOMArHUTHBIX BOJIH. B3anmHas
opueHTauus BeKTopoB E, B,

U B 3JIEKTPOMAarHUTHOW BOJIHE.
CBolicTBa 31€KTPOMATrHUTHBIX BOJIH:
OTpaXeHHE, PETOMIICHUE,
noJIIpu3anus, TuQpaKius,
unTepdepenius. CKopocTb
AIEKTPOMArHUTHBIX BOJIH.

[Ikana »IeKTPOMarHUTHBIX BOJIH.
[TpumeneHne 2IeKTpOMarHUTHBIX
BOJIH B TCXHUKE U OBITY.

[IpuHIUIIBI pagUOCBSI3U U
TeneBuaeHus. Pagronokarusi.
DNEKTPOMATrHUTHOE 3arps3HEHUE
OKPYKarolIer CPebI.

TexHnueckne ycTponcTBa u
MPaKTUYECKOE MPUMEHEHHE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
YIIbTPa3ByKOBAas JUArHOCTHKA

B TEXHHUKE U MEIUIIMHE, pajap,

U TIpeIoMIICHUS], UHTEePhEPEHIINHT U
Tudpakiui MEXaHUYECKUX BOJIH.
HaGmronenue cBsizu rpOMKOCTH 3BYKa U
BBICOTBI TOHA C aMIUIUTYI0M U
4acTOTOU KoJIeOaHUH, 3ByKOBOTO
pe30HaHca.

HccnenoBanue cBONCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE,
MPEJTOMIICHHE, TTOJISIPU3ALIUS,
audpakiusi, “HTepPEePeHIIHSL.
N3ydenune ycnoBHuil U3Iy4eHUS
AJIEKTPOMArHUTHBIX BOJIH, B3aUMHOM
opueHTanuu BeKTopoB E, B,

V B JIEKTPOMArHUTHOW BOJIHE.
N3yuenue npumMeHeHus
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OOBsicCHEHUE TPUHITUIIOB JICUCTBUS U
yCIIOBUI O€30MacHOr0 MPUMEHEHHUSI
MY3bIKAJIBHBIX HHCTPYMEHTOB,
YIBTPa3BYKOBOM JUATHOCTUKH

B TEXHUKE U MEJIUIINHE, pajapa,
paguONpPUEMHHKA, TEJIEBU30DPA,
aHTeHHbI, Tenepona, CBU-neun.
Pemienne pacuy€THBIX U KaU€CTBEHHBIX
3a/1a4 ¢ ONOPOM HA M3YyUYEHHbIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OMKCHIBAIOLINE
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paguoNpUEMHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-neun

pacnpocTpaHEHUE MEXAHUUECKUX U
AJIEKTPOMAarHUTHBIX BOJIH.
Hcnons3oBaHue HHPOPMALIMOHHBIX
TEXHOJIOTUM JIJIs1 TOKCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALUU U
MpeicTaBlIeHUs UHPOpMalUu

IpY OJATOTOBKE COOOIIEHUI

00 MCNOIb30BaHUU AJIEKTPOMAarHUTHBIX
BOJIH B TEXHUKE.

VYyactre B ITMCKyCCUU

00 AIIEKTPOMarHUTHOM 3arps3HEHUU
OKPYKarollen Cpebl.

Pabora B rpymmnax npu mjiaHupOBaHUH,
IIPOBEJICHNN U NHTEPIPETALNN
PE3YJIBTATOB ONBITOB U aHAJIN3E
JIOTIOJTHUTENIbHBIX HCTOYHUKOB
uH(popMaIu o Teme

2.3

Onrtuka

10

['eomeTpuueckas onruka.
[IpssMonMHEHHOE pacIPOCTPAHEHUE
CBETa B OTHOPOAHOM cpexe. Jlyu
cBeTa. TOYeUHbIM HCTOYHHUK CBETA.
OtpaxxeHue cBeta. 3aKOHBI
otpaxeHus ceera. [loctpoenue
M300paKEHUH B IJIOCKOM 3€pKaJie.
[Ipenomiienune cBeta. 3aKOHBI
MpesioMJIeHHs cBeTa. AOCOTIOTHBIN
rokasaressb npenomienus. [lonHoe

N3yuenue siBIEHUS TOJTHOTO
BHYTPEHHET'O OTPAXKEHUSI, €TO
IPUMEHEHUS B CBETOBOJIE.

N3ydyenue moaenern MUKpPOCKONa,
TEJIECKOIa.

[Tonydyenue cniekTpa ¢ TOMOIIBIO
MPU3MBI U TUGPAKIIMOHHONU PEIIETKH.
Nsmepenne nmokazarens mpeoMIICHUS
CTEKJIA.

HccnenoBanue cBOMCTB M300pasKeHUIMA
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BHYTpPEHHEE OTpakKeHUE.
[IpenenbHbIN Yo MOIHOro
BHYTPEHHET'0 OTPaKEHUS.
Jucnepcus ceera. CI0XKHBIN COCTaB
Oemoro cBeta. LIBer.

Cobwuparoiue 1 paccenBaroIIne
mH3bl. ToHKas nuH3a. POKyCHOE
PacCTOSIHUE U ONTHYECKas CHUJIA
TOHKOM JuH3bL. [locTpoeHue
M300paKeHU B COOMPAIOIINX U
paccenBaromux JuH3ax. Popmyna
TOHKOM JIMH3BI. Y BEIUUYCHUE,
JTaBaeMoe JIMH30M.

[Ipenensr npuMeHUMOCTH
F€OMETPUUYECKON OITHUKH.
Bonnosas ontuka. Matepdepennus
cBera. KorepeHTHbBIC HCTOYHUKH.

VY cnoBus HaOMOICHUS MAKCUMYMOB
1 MUHUMYMOB

B UHTEP(PEPEHIIMOHHON KapTUHE

OT IBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpaxuus csera. {udpakunonnas
peméTka. Y cioBue HaOM0ICHUS
[JIABHBIX MAKCHUMYMOB MPH MMaJICHUU
MOHOXPOMAaTHYECKOTO CBETA

Ha AUGPAKIIUOHHYIO PEHIETKY.

B JIMH3aX.

OObsicHEeHUE TPUHIIUIIOB JIEUCTBUSI U
YCIIOBUI 0€30MacHOT0 MPUMEHEHUS
OYKOB, JIyIIbI, (hoTOAarapara,
MTPOEKIIMOHHOTIO arapara,
MHKPOCKOIA, TEIECKOIA, BOJIOKOHHOM
ONTHUKH, TUPPAKIIMOHHON PEIIETKH,
NOJIAPOUAA.

Periennie pacu€THbIX 337124 C SIBHO
3aJJaHHOMN (PU3UIECKON MOJEITBIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (popMyIs1 reOMETPUUECKON ONTHUKHU.
[TocTpoenue u onucanue U300paKeHUs,
CO37aBAEMOr0 TJIOCKUM 3€PKaJIOM,
TOHKOM JIMH30M.

Paccmorpenune npenenos
MIPUMEHUMOCTH T€OMETPUUECKOM
ONTHUKH.

Pacno3naBanue ¢pu3n4ecKux sBICHUN
B ONBITaX U OKPYKAIOIIEH KU3HU:
MPSAMOJIMHEWHOE PACIIPOCTPAHEHUE
CBETa, OTPAKEHUE, ITPEIIOMIICHHUE,
UHTEepPepeHLns, TuPpakus U
MOJISIPU3ALINSL CBETA, TUCIIEPCUS CBETA.
N3ydenue yciaoBuil HabIIOICHUS
MaKCUMYMOB U MUHUMYMOB

B UHTEPHEPEHIITMOHHON KapTUHE
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[Tonsipusanus ceera.

TexHuueckre ycTponucTBa u
[IPAKTUYECKOE TPUMEHEHHUE:

OYKH, JIyma, (hoToanmapar,
NPOEKIMOHHBIN arapar,
MMKPOCKOI, TEJIECKOM, BOJIOKOHHAS
OINTHKA, TU(PPAKIIMOHHAS PEHIETKA,
IIOJISIPOU]L

OT JIBYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHKOB.

VYcnoBue HaOMIOACHUS TJIaBHBIX
MaKCUMYMOB IpH NaJICHUU
MOHOXPOMATHYECKOrO CBETa

Ha AUGPAKIUOHHYIO PEHIETKY.
AHanu3 oNTUYECKUX SIBJICHUN

C MCIIOJIb30BAHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEWHOTO PACIPOCTPAHECHUS
CBETAa, 3aKOHbI OTPAKECHMSI CBETA,
3aKOHBI [TPEJIOMJICHUS CBETA.
Onucanue onTHYECKUX ABJICHUN

C MCIIOJIb30BaHUEM (DU3HUECKHUX
BEJIMYUH: (DOKYCHOE PACCTOSHUE U
OITHYECKAs CUJIA JIMH3bI

Hroro no pazneny

24

Paznen 3. OcHOBBI cCrIeNMAJIBHON TEOPUH OTHOCUTEIBHOCTH (Hajiee — CTO)

3.1

OCHOBBI CIIEIUAJILHOM
TEOPUH
OTHOCHUTEJILHOCTH

4

['panuIel IPUMEHUMOCTH
KJIACCUYECKOM MEXaHUKH.
ITocTynarsl crienuaibHOU TEOPUH
OTHOCUTEJIbHOCTH: UHBAPUAHTHOCTD
MOJIYJI CKOPOCTHU CBETa B BAKyyMe,
MPUHIKUI OTHOCUTEILHOCTH
OUHIITEHA.

OTHOCUTENTBLHOCTD
OJTHOBPEMEHHOCTHU. 3aMeIJICHUE
BPEMEHH U COKPAILICHUE JJIUHBI.

Penienne kauecTBEHHBIX 3a7a4

C OIOPOM HA M3YYEHHBIE TTOCTYJIATHI
CTO.

Hcnonb3oBanue nHGHOPMAITMOHHBIX
TEXHOJIOTHUM JIJIs1 TOMCKa,
CTPYKTYpUPOBaHMUS, UHTEPIPETAIIUU U
npeAcTaBieHus HHOOPMAIUU MTPU
MTOATOTOBKE COOOIEHUH O TpaHMIIaX
MIPUMEHUMOCTH KJIACCUYECKON
MexaHuku 1 ocHoax CTO
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DHeprus U UMIyJIbC
PEIATUBUCTCKON YaCTUILIBL.
CBs13b Macchl C YHEPTHUEN U
MMITYJIbCOM PEJIATUBUCTCKOMN
YaCTUI[bl. DHEPrUs MOKOs

Hroro no pazneny

Pasznen 4. KanroBasi pusuka

4.1

DJeMEeHThI KBAaHTOBOM
OIITHUKH

®oronbl. Popmyna [lnanka cBsazu
SHEPruM (POTOHA C €r0 YaCTOTOM.
DHeprusi ¥ UMIYIbC (HOTOHA.
OTKpBITHE U HCCIETOBAHUE
dotorddekra. OnpITH

A.T". CroneroBa. 3aKOHBI
dotorpdekra. YpaBHeHue
Oiinirerina st porodddexra.
«Kpacnas rpanuna» pororddexra.
JlaBnenue cBera. ONBIThI

I1.H. Jlebenena.

XUMHNYECKOe NeHCTBUE CBETA.
TexHnueckne ycTpoucTsa u
MPaAKTUYECKOE TPUMEHECHHUE:!
dorornement, poTomaTINK,
CoJIHEUHasi OaTtapesi, CBETOANO]T

Hab6monenue dpotorddexra

HA YCTAHOBKE C [IMHKOBOW IIACTUHOM.
HccnenoBanne 3aKOHOB BHEITHETO
dotorddexra.

OObsicCHEeHNE OCHOBHBIX MTPUHITUIIOB
JNEUCTBUSI TEXHUUYECKUX YCTPOMCTB,
TakuX Kak: (poTosnemeHT, GOoToAaATIHK,
coJHe4Has 6arapesi, CBEeTOAMO/; U
yCJIOBUH WX 6€30MacHOr0 MPUMEHEHUS
B IPAKTUYECKOU JKU3HU.

Pemenune pacu€THbIX 3a71a4 € SIBHO
3aJIaHHOM (PU3HYECKON MOJIENbIO

C MCIIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
1 (hOpMYysT KBAaHTOBOM OITHKH.
Pemenne kauecTBEHHBIX 3a/1a4

C OIOPOM Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM OIITHUKH.
PacnioznaBanuie pu3nyecKkux sBJICHUN
B YU4E€OHBIX OMBITAX:
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(dotornekTpuueckuii 3(hPexT, cBEToBOE
JaBJICHUE.

Onucanue N3y4eHHBIX KBAHTOBBIX
SIBJICHUHU U TTPOLIECCOB

C UCMOJb30BAHUEM (PU3UYECKUX
BEJIMYMH: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JIIMHA BOJIHBI M YaCTOTa CBETA,
SHEPIUs U UMITYJbC (OTOHA

4.2

Crtpoenue aToma

Mogenbs atoma Tomcona. OTBITEI
Pesepdopna no paccessHuio
a-yactull. Ilnanerapuas moaenb
aroma. [loctynarsl bopa.
Nznydyenue u nornomieHue GoToHOB
MIpY NMEPEXOAE aTOMa C OJTHOTO
YPOBHSI DHEPIruM Ha Apyrou. Bumasl
cnekTpoB. CIEKTp ypOBHEN SHEPIUU
aToMa BOJIOpoAa.

BomaHoBbIe cBOlicTBaA yacTHuIl. BOIHEBI
ne bpoina. KopnyckynsipHo-
BOJIHOBOM J1yaJiu3M.

CHoHTaHHOE U BBIHYKJICHHOE
U3JIy4CHUE.

TexHnueckne ycTponcTBa u
MPAKTUYECKOE TPUMEHEHHE:
CIIEKTPAJIbHBIN aHAJIN3
(cekTpocKoIt), Ja3ep, KBAHTOBBII
KOMIIBIOTED

Nzyuenne monenu onbita Pesepdopra.
[IpoBeneHne sKCriepuMenTa

10 HAOJIOJICHUIO TUHEHYATOrO CIIEKTpa.
OneHka a0COIIOTHBIX U OTHOCUTENBHBIX
MOTPEIIHOCTEN U3MEPEHUN (PUBNUECKUX
BEJINYVH.

N3yuenne monenu aroma: ToMcoHa,
IIJIJAHETAPHOU MOJIENIM aTOMa, MOJEIIN
aroma bopa.

N3yyeHne ciekTpa ypoBHEN dHEPIUHU
aToMa Bogoposa. OObsiCHEHUE
MIPUHIUATIOB IEUCTBUS U YCIOBUM
0€30MacHOro NMPUMEHEHHUS
CIIEKTPOCKOIIA, JIa3epa, KBAHTOBOT'O
KOMIIBIOTEPA.

Pemienne kauecTBEHHBIX 3a/1a4

C OIOPOM Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKHE
ABJIeHUA 110 TeMe «CTpoeHue aTomMay.
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Pacno3naBanue pu3n4ecKux sBICHUN
B Y4€OHBIX ONBITAX: BOSHUKHOBEHUE
JUHEWYATOro CIIEKTpa U3JTy4EHUSI.
AHanM3 KBaHTOBBIX ITPOIECCOB U
SIBJICHUU C UCII0JIb30BAHUEM
nocrysaroB bopa

4.3

ATOMHOE 411p0

DKCIEPUMEHTHI, JOKa3bIBAIOIIKE
CJI0)KHOCTb CTPOCHHUS SI/Ipa.
OTKpBITHE PAAMOAKTUBHOCTH.
Omneitel Pesepdopaa no
OTIpEICIICHUIO COCTaBa
PaANOAKTUBHOT O U3ITYYCHUS.
CgoiicTBa anbda-, 6era-,
ramMmmMma-u3inydenus. Biausiue
PaANOAKTUBHOCTH Ha KUBbBIC
OpraHU3MBI.

OTKpbITHE POTOHA U HEUTPOHA.
Hyxnonnas monens sigpa
I'eiizen6epra-MBanenko.

3apsia siapa. MaccoBoe 4ucio sjpa.

N3otomnsl.
Anbda-pacnan. DIEKTPOHHBINA U

MO3UTPOHHBIN OeTa-pacnaj. ['amma-
U3Iy4eHue. 3aKOH paJOaKTUBHOIO

pacmana.
DHEprus CBsI3U HYKJIOHOB B SIJIpE.
SlnepHbIe CUJIBL.

N3y4yeHnne 3KCriepuMeHTOB,
JOKa3bIBAIOIIUX CIIOXKHOCTh CTPOCHUS
aTOMHOTO siJIpa.

HccnenoBanue TpeKOB YacTHII

(o roToBBIM hoTOTrpadusim).
N3ydeHue siaepHbIX CUIL, SIACPHBIX
peaKkrii CUHTE3a U pacraja,
TEPMOSIIEPHOTO CUHTE3A.

N3yyeHne HyKIOHHOW MOJENH Sapa
['eitzen6epra-MBaneHko.

OOBbscHeHue yCTpoiicTBa U
MIPUMEHEHUS I03UMETPA, KaMEpPhI
Buiibcona, siaepHoro peakropa,
aTOMHOM OOMOBI.

Pemenue 3amau ¢ onopoi

Ha TOJTy4EHHBIE 3HAHUSA, B T.4. O 3apsJie
Y MacCOBOM YHCJIIE s]Ipa.
Pacno3naBanue ¢pu3n4ecKux sBICHUN
B YYEOHBIX ONBITaX U B OKPY KarOIICH
KU3HU: €CTECTBEHHAsI U UCKYCCTBEHHAS
PaaNOaKTUBHOCT.
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JHedexT Maccol sapa.

Snepusbie peakuuu. [lenenue u
CUHTE3 s1IEP.

SAnepubiit peakrop. TepmosiaepHbii
cuHte3. [Ipo6iemMbl 1 TEPCIEKTUBBI
SIIEPHOU YHEPIETUKMU.
DKOJIOTMYECKHUE ACTIEKTHI SAEPHOM
SHEPIreTUKH.

DnemeHTapHble YacTHIlbl. OTKpBITHE
MO3UTPOHA.

Mertonpl HaOIIOICHUS |
pErUCTpalvu SJIEMEHTAPHBIX
YacTHlLI.

DyH1aMEeHTaIbHbIE
B3auMojiercTBrs. EMMHCTBO
¢duznuecKol KapTUHBI MUpA.
TexHuyeckre ycTponucTsa u
MPaKTUYECKOE TPUMEHEHHE:!
NO3UMETp, Kamepa BuiibcoHa,
SIIEPHBIN peakTop, aToMHasi bomoOa

OnucaHne KBaHTOBBIX SIBJICHUN U
IIPOLECCOB C UCIIOJIb30BAHUEM
(U3HYECKUX BETMYUH: TIEPHO/T
[oJypacnana, SHEPrus CBA3U aTOMHBIX
snep, Ae(eKT Macchl siapa.

AHaNu3 MpoIeccoB U SIBICHUIN

C UCITOJIb30BAHUEM 3aKOHOB U
NOCTYJIaTOB: 3aKOH COXPAHEHUS
3JIEKTPUYECKOTO 3apsiaa, 3aKOH
COXPAHEHUSI MACCOBOT'O YHCIIA,
nocrynatel bopa, 3akoH
PaarOaKTUBHOTO pacnaja.

VYyacTtue B paboTe Kpyriioro crosia
«DyH1aMEHTaJIbHBIE B3aUMOICUCTBUS.
EnuncTBO Quznyueckoil KapTUHBI
MHPa».

Hcnons3oBanue nHPOpMaIMOHHBIX
TEXHOJIOTUM JIJIsl IONCKA,
CTPYKTYpPUPOBaHMUS, UHTEPIPETALIUU U
npesicTaBieHus UHPOpMaIUU TIPU
MMOATOTOBKE COOOIIEHUA O TPUMEHEHUHT
3aKOHOB KBAaHTOBOU (DPM3UKHU B TEXHHUKE
Y TEXHOJIOTHSX, IKOJIOTHYECKUX
aCIeKTax sAIepHON SHEPreTUKH

Hroro no pazneny

15
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Pa3zgeua S. DiieMeHTBI ACTPOHOM UM U ACTPOPUIUKH

5.1

DIJIEMEHTHI
aCTPOHOMHH U
acTpou3uKU

7

DTarbl pa3BUTUS ACTPOHOMUM.
[TpuknagHOe 1 MUPOBO33PEHYECKOE
3HAYCHUE aCTPOHOMMH.

Bup 3Bé3aHoro neda. Co3sesaus,
SIpKHUE 3BE3/TbI, TUTAHETBI, UX
BUJNMOE JIBU)KEHUE.

ConHeuHas cucrema.

Comnnie. CojlHeUHAast aKTUBHOCTb.

Hcrounuk sneprun CosHIA U 3BE3.

3BE3/bI, X OCHOBHBIC
XapaKTepUCTUKH. Jlnarpamma
«CTEKTPaJIbHBIN KJIACC —
CBETUMOCTDEY». 3BE3/IbI TJIAaBHOU
MMOCJICIOBATEILHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTb» JJIsI 3BE3]T
I'JIaBHOM ITOCJICOBATEIHLHOCTH.
BnayTrpenHee crpoeHune 3BE3 .
CoBpeMeHHbIE TPEACTABICHUS

O MPOUCXOKICHUU U DBOJIIOLINU
CoiHna 1 3B€31. DTalbl )KU3HU
3BE3I.

Mueunsiit [lyts — Hama I amakTuka.
ITomoxxenne u aBmxenne CoHIA

B 'amakTuke. THIIBI TaIaKkTHK.
PanuoranakTuku v KBazaphbl.
UéEpHbie ABIPHI B siApax rajlakTUK.

IToxroroBka cooOIeHU 00 dTamax
Pa3BUTHS ACTPOHOMHU, O TPUKIIATHOM
Y MUPOBO33PEHYECKOM 3HAYEHUH
ACTPOHOMHHM, O METOAAX MOJTYyYECHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUH,
OTKPBITHSIX B COBPEMEHHON
aCTPOHOMMH.

N3yyeHne coBpeMEHHBIX
NPEACTABICHUN O IPOUCXOKICHUU U
sBomtonny CoJHIIa U 3BE3.
N3ydenue TUNIOB rajnakTUK,
paavorajiakTUK U KBa3apoB.
N3yuyenue nBuxeHrss HEOECHBIX TE,
ABOJIIOLMH 3BE31 U BeenenHoil,
MPOLIECCOB, MPOUCXOMAIIMX B 3BE3AAX,
B 3BE3JIHBIX CUCTEMAX,

B MEKTAIAKTUYECKOU CPEJIE,
MacIITabHON CTPYKTYpbl BeeneHHoiA.
OO0BsicHeHHe paciupenus BeeneHHon
Ha OCHOBE 3aKoHa Xa0o0u1a.
[ToarotoBka kK 006CYXIECHUIO
HEpEIICHHBIX MPOOJIEM aCTPOHOMHUH.
[TpoBenenue HaOMOICHUI
HEBOOPYKEHHBIM IJ1a30M

C UCIOJb30BAHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUN TSI ONIPENICIICHUS
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Bcenennas. Pacumpenne
Bcenennoii. 3akon Xa061a.
Pazberanue ramaktuk. Teopus
bosneiioro B3peiBa. PenrikroBoe
W3JTy4YCHHUE.

MaciurabHas CTpyKTypa
Bcenennon. MeraranakTtuka.
Hepeménnbie mpoOieMbl

MTOJIOKECHUS HEOSCHBIX 00BEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CeBepHOro Moiaymapus

U SIpKUE 3BE3/BL.

[TpoBenenue HabMOACHUHN B TEIECKOII
Jlynsl, mnaner, Maeunoro Ilytu.
Y4acTtue B IMCKYCCHUM O HEPEIIEHHBIX
mpo0seMax aCTpOHOMHUH

aCTPOHOMUU
Hroro mo pasaeny 7
Paznen 6. O6o0miaoiee noBTOpeHue
6.1 | O6oOmiaromiee 4 O0001IeHE U CUCTEMATU3AIIHS VYyactue B TUCKYCCUHU O pOJU (DU3HUKHU
MTOBTOPEHUE COJICpP)KaHMsI pa3IelioB Kypca 1 aCTPOHOMMH B Pa3JIMUHBIX chepax

«Mexanuka», «MonekyisapHas
dusnKa U TepMOAMHAMUKA,
«InexTpoauHamukay, «Konedanus
Y BOJIHBD), «OCHOBBI CITEIMAIBHOM
TEOPUH OTHOCUTEIILHOCTI,
«KBanToBas pusnkay, « JIeMEHTHI
aACTPOHOMUU U aCTPOYUZUKIY.
Ponp ¢usnkm m actpoHOMHH B
AKOHOMMYECKOM, TEXHOJIOTHUECKOM,
COLIMATILHOM M 3THYECKOU cepax
NEATENbHOCTU YEJIOBEKA, POJIb U
MeCTO (PM3UKHU U aCTPOHOMUHU

B COBPEMEHHOW Hay4HOM KapTUHE
MUpPa, 3HAYCHUE OMUCATEITHLHOM,

JIESITSIIbHOCTH YEJI0OBEKA.
ITonroroBka cooOIEHUI O MECTE
(uznyecKol KapTUHBI MUpPa B PIAY
COBPEMEHHBIX MPEICTaBICHUMN

0 MpUpOJIE.

BrinmonHenre ydeOHBIX 3a1aHUH,
JEMOHCTPUPYIOIINX OCBOCHUE
OCHOBHBIX MMOHSATHN, (PU3UIECKUX
BEJIMYMH M 3aKOHOB Kypca (pu3uku
10-11 knaccos
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CUCTEMATU3UPYIOLIEH,
OOBSICHUTEITLHOU U
MPOTHOCTUYECKON (DYHKIIHIA
busznueckon Teopuu, Poib
(duznueckoi Teopuu B
(OopMHUPOBAHUH TIPEACTABICHUH
0 (hu3MUecKoil KapTUHE MUPA, MECTO
du3ndyecKol KapTUHBI MUPA

B 001IIeM PSIy COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEICTABJIEHUN O PUPOJE

Hroro no pazneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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