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®enepanpHas padbodasi mporpamma mno yuyeoHomy npeamery «Pusuka» (6a3oBbId
ypoBeHb) (mpeameTHas o005acTh «EcTecTBeHHO-HaydHbIE NPEAMETHI») BKIIOYAECT
NOSICHUTENBHYIO 3aIUCKY, COJEpXKaHNe 00yUeHHUs], ITITaHUPYEMbIE PE3YyJIbTaThl OCBOCHHUS
IpOrpamMMBbl 10 (PU3UKE, TEMATHUECKOE INITAHUPOBAHUE.

[losicHuTenbHas 3amuMcka OTpa)kaeT OOLIMEe LEeMW W 3aJauyd HU3ydyeHUus (PU3MKH,
XapaKTEPUCTUKY TICUXOJOTHYECKUX MPEANOCHUIOK K €ro M3Y4eHHUIO0 OOy4arolUMMUCH,
MECTO B CTPYKType y4yeOHOro IUIaHa, a TaKXe IMOAXOIbl K OTOOpY COAEep:KaHUuf,
K OIPEJICTICHUIO TJIAaHUPYEMBIX PE3YIbTaTOB.

Conmepxanne 00ydeHHsS  pacKpbIBaeT COJAEp)KaTeIbHbIE JUHUHM, KOTOPHIE
npeuIaratoTest s 005S3aTelbHOr0 M3Y4YeHHs B KaKJIOM KJacce Ha YPOBHE CPEIHEro
o0riero ooOpa3oBaHus.

[Inanupyembie pe3yabTaTbl OCBOCHUSA MPOTpaMMbl MO (PU3MKE BKIIOYAIOT
JUYHOCTHBIE, METAlpEIMETHbIE PE3yJAbTaThl 3a BECh IEpuoJl OOydyeHHUS Ha YpPOBHE
cpeAaHero oOLEero o0pa30BaHMs, a TAKXKE MPEIMETHBbIE JOCTHXKEHHS OOydarolerocs
3a KaXbli 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 TporpaMmbl, npeactaBieHHbix B @I'OC COO, a Takke ¢ ydéTom
benepanpHOIl pabouel mporpaMMbl BOCIIUTAHUS I KOHIICTIITUY TIPETIOIaBaHusl yueOHOT O
npenmera «®Pusnka» B 00pazoBaresbHBIX opranm3anusx Poccuiickonr deneparmm,
peanu3yoIX OCHOBHBIE 00Pa30BaTEIbHBIC MPOTPAMMBI.

Conepkanue mporpaMmMbl o (pu3nKe HarpaBJieHO HAa (GOPMUPOBAHUE €CTECTBEHHO -
HayqHOW KapTUHBI Mupa oOydaroriuxcs 10—11 kmaccoB mpu oOydeHun ux ¢GusMKe
Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-AEITENLHOCTHOro mnoaxona. lIporpamma
o ¢usuke coorBeTcTBYET TpeboBanusM OPI'OC COO k miIaHHpPyeMbIM JTHYHOCTHBIM,
NpPEAMETHBIM M METalpeAMETHBIM pe3yibTaTaM OOydYeHHs, a TakKXkKe YYUTHIBACT
HEOOXOJMMOCTh peai3allii  MEXKIIPEAMETHBIX CBS3€H (U3UKH C EeCTECTBEHHO-
Hay4YHBIMU YYEOHBIMU TIpeAMEeTaMU. B Hell ompenesnsitoTCss OCHOBHBIC L€ U3YYEHUS
Gbu3MKKM Ha YpOBHE CpEAHEro oO0Iiero oOpa3oBaHUs, IUTAHUPYEMBIE pe3yJIbTaThl
OCBOCHHUS Kypca (PU3WKH: JTUYHOCTHBIE, METAapeIMETHbIe, MpeaMeTHbIe (Ha 6a30BOM
YPOBHE).

[Iporpamma no gu3nke BKIIOYAET:

IJIaHUPYEeMbI€ pe3yJIbTaThl OCBOEHUSI Kypca (pU3MKU Ha 0a30BOM YpOBHE, B TOM
YHUCIie TPeAMETHBIE PE3yJIbTaThl IO T0JlaM 00 y4eHUS;

coJiepskanne yueOHoro npeamera « Ou3nkay 1no rogam oOydeHus .

[Iporpamma 1o ¢u3nke MOXET OBITh HCIOJIb30BaHA YYUTENSIMHU KaK OCHOBA
JUIS COCTaBJIeHUsI CBoMX pabouux mporpamm. [Ipu pazpaborke paboueid mporpamMbl
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B TEMATUYECKOM IJITAHUPOBAHUU JIOJKHBI OBITh YUYTEHBI BO3MOXXHOCTH HCHOJIb30BAHHUS
AJIEKTPOHHBIX (LUMQPPOBBIX) 00pa30BaTEIbHBIX PECYPCOB, SABIAIOLIUXCA Y4eOHO-
METOJUYECKMMU MaTepuanaMu (MyJIbTUMEANIHBIE TPOrPaMMBI, SJIEKTPOHHbIE YYEOHUKHU
W 3aJla4HUKH, DJJIEKTPOHHbIE OWOIMOTEKH, BHUPTYyajbHBbIE J1a0OpAaTOPUU, HIPOBHIE
MPOrpaMMBbl, KOJUICKIIUU IUMPOBBIX 00pa30BATEIBHBIX PECYPCOB), PEATU3YIOMIUMHU
JTUIAKTUYECKHE BO3MOXHOCTHM HMH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUH,
COJIEP’)KaHUE KOTOPBIX COOTBETCTBYET 3aKOHOJATENBCTBY 00 00Opa30BaHUMU.

[IporpaMmMa 1o (¢u3MKEe HE CKOBBIBAET TBOPYECKYI0 HMHUIIMATUBY YUUTEIEH U
IPEIOCTABISIET BO3MOYKHOCTh ISl pEAIM3allMU PA3IMYHBIX METOAUYECKUX IOAXO/I0B
K OpraHu3anuu oOydeHus (U3MKE MpPU YCIOBUU COXpPAaHEHHUs O0O0s3aTENbHOW YacTu
COJIEpKaHUsl Kypca.

®du3uka Kak Hayka o HanOoyiee OOIIMX 3aKOHAX MPUPOABI, BBICTYNAsi B Ka4eCTBE
y4e0HOro TMpeAMeTa B IIKOJE, BHOCUT CYIIECTBEHHbIM BKJIaJ B CHUCTEMY 3HAHHUU
00 oxpyxatouiem wMupe. LlkonpHBIH Kypc (U3HUKH — CHUCTEMOOOpa3yroIIuii
JUIS €CTECTBEHHO-HAYUHBIX YYEOHBIX IPEIMETOB, TOCKOJIbKY (PU3NUECKUE 3aKOHBI JIEKAT
B OCHOBE TMPOIECCOB W SBJICHUW, H3y4aeMbIX XHUMHEH, Ouonorueit, ¢uznueckon
reorpadueil U actpoHomuei. Mcronb30BaHWe U aKTHBHOE NMPUMEHEHUE (U3UYECKUX
3HAaHUM ONpENENseT XapakTep W pa3BUTHUE Pa3HOOOPA3HBIX TEXHOIOTMH B cdepe
DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IIOJIYy4YEHUS HOBBIX MAaTepHAJIOB
C 3aJJaHHBIMU CBOWCTBaAMHU U JApyrux. M3ydeHue (pU3MKH BHOCUT OCHOBHOW BKJIA[
B (OpMHpOBAaHME  ECTECTBEHHO-HAYYHOM  KapTHHBl  MHUpa  0O0ydYaroumuxcs,
B (hOpMUPOBAaHNE YMEHUN IPUMEHSTh HayYHbIM METO/I MO3HAHUS MPU BBITIOJIHEHUN UMU
y4€OHBIX UCCIIEAOBAHUM.

B ocHOBY kypca ¢hu3MKu 11 ypOBHS CpeIHEro o01ero o0pa3oBaHus MOJ0KEH Psijl
UJEH, KOTOpPbIE MOXKHO pacCMaTpHUBATh KaK MPUHLIUIIBI €0 TOCTPOEHHUS.

Hoesa yenocmumocmu. B COOTBETCTBUM C€ HEW Kypc SBJISETCA JIOTUYECKU
3aBEPUIEHHBIM, OH COJIEPKUT MaTepuall U3 BCEX pa3lesioB (PU3HMKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKO, TaK U COBPEMEHHON (DU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEMl MaTepuall Kypca Gpu3nku o0beTUHEH
BOKpYr (Qusmyeckux Teopuid. Bemymum B Kypce saBisiercss  (popmupoBaHue
NPEJICTABIIEHUI O CTPYKTYPHBIX YPOBHSIX MaT€puu, BEUIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuzamus MpearnoyiiaraeT  MCIOJIb30BaHUE
IYMaHUTapHOTO MOTEeHIMaIa PU3MUEeCKOH HAYKH, OCMBICIICHUE CBA3U Pa3BUTHS (DU3UKU
C pa3BUTHEM OOIIECTBA, a TaKKE C MHPOBO33PEHUECKUMHU, HPABCTBEHHBIMU H
HKOJIOTUYECKUMU TIPOOIEeMaMH.

Hoes npuxnaounou Hnanpasenennocmu. Kypc Qu3MKu mnpeamnosjaraer 3HaKOMCTBO
C IIUPOKUM KPYTrOM TEXHUYECKHUX U TEXHOJIOTMUYECKUX MPUIOKEHUM U3yYEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonoeuzayuu peannusyercsi HOCPEACTBOM BBEIACHUS 3JIEMEHTOB COJIEPKAHMUS,
MNOCBSIIEHHBIX JKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOpPHIE CBS3aHBI
C Pa3BUTHEM TEXHUKU M TEXHOJOTHH, a Takxke 0OCYXAEHHs MpoOJeM pallMOHAILHOTO
IPUPOJIOTIONH30BAHMS M SKOJIOTMUECKOM 0€30acHOCTH.
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CrepXHEBBIMH 3JIEMEHTaMHU Kypca (HU3UKM Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHus ABISIOTCA  (pu3nueckue Teopuu ((POpMUPOBAHUE MPEACTaBICHUMN
O CTPYKTYpe IOCTPOEHHUS (U3NYECKOW TEOPHH, POJIM (PYyHIAMEHTAIbHBIX 3aKOHOB M
MPUHIIAIIOB B COBPEMEHHBIX MPEIACTABICHUSIX O MPHUPOJAE, TPaHHUIAX MPUMEHUMOCTH
TEOPH, ISl OMUCAHMSI €CTECTBEHHO-HAYYHBIX SIBICHUI U MPOLIECCOB).

CucTeMHO-ACSTeIbHOCTHBIN MOJAX0A B Kypce (U3MKH pealu3yeTcs MpeKIe BCEro
3a CU€T OpraHU3aINH SKCIIEPUMEHTAILHON e TENbHOCTH 00ydarommxcs. J{ms 6a3oBoro
yYpOBHS Kypca (PU3UKH — 3TO UCTIOIH30BAHUE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JJa0OPaTOPHBIX padOT, KOTOPHIE B TPOrpaMMe 1Mo PU3HUKe 00bETMHECHBI
B OOIIMI CIIHCOK YYEHMUECKUX MPAKTUYECKUX padoT. Beiienenue B ykazaHHOM MepeyHe
J7a00paTOPHBIX pabOT, MPOBOJUMBIX [JII KOHTPOJS M OICHKU, OCYIIECTBIISCTCS
y4acTHHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOs U3 OCOOEHHOCTEH MIaHUPOBAHUS U
ocHareHus1 kabunera ¢usuku. [Ipu 3ToM obecreunBaeTcs OBIAACHUE 00YJIArOITUIMUCS
YMEHUSIMU  TPOBOJIUTh KOCBEHHBIE HM3MEPEHHUs, HCCIENOBAHMS  3aBUCHUMOCTEU
(bu3MUEeCKNX BETUYMH U TTOCTAaHOBKY OIBITOB O MPOBEPKE MPEITI0KEHHBIX TUIIOTES.

bonbioe BHUMaHUE yIeNAeTCS PEHICHUIO PACYETHBIX M KAaYECTBEHHBIX 3a/1ad.
[Tpu sTOM 1St pacu€THBIX 3a7a4 MPUOPUTETOM SIBIAIOTCS 3aJa4yd C SBHO 3aJlaHHOU
¢usnyeckoil  MOJENbIO, IO3BOJISIOIIME IPUMEHATh  HW3yYEHHbIE  3aKOHBl U
3aKOHOMEPHOCTH KaK W3 OJHOTO pasfena Kypca, TaKk U MHTETPUpYys 3HAHHS U3 Pa3HBIX
pazzmenoB. [[s1 KauecTBEHHBIX 3a7jad MPHUOPUTETOM SIBJISIIOTCS 3aJaHUSI HA OOBSICHEHHE
OpOoTeKaHUs! (PU3NUYECKUX SIBICHUN M IMPOLECCOB B OKPYXKAIOWIEH >KU3HH, TpeOyrolue
BbIOOpa PU3NYECKON MOACIH ISl CUTYaIlMU MTPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusiMu ®PI'OC COO k MarepHalibHO-TEXHHUYECKOMY
o0ecnieyeHunto yueOHoro mpouecca 0a30Bblid ypoOBEHb Kypca (PU3UKH HA YPOBHE CPETHETO
obmiero o0pazoBaHus JODKEH M3y4aThbCs B YCIOBHSIX MPEIMETHOro KabuHeTa (hU3NKU
WIA B YCIOBUSX HWHTETPHUPOBAHHOTO KaOMHETa MPEAMETOB €CTECTBEHHO-HAyYHOTO
nukina. B kabunere Gpu3nku JOMKHO OBITH HEOOXOIUMOE JTabopaTOpHOE 000PYIOBAHUE
JUTSI BBITIOJIHEHUS YKA3aHHBIX B IporpamMme mo (U3NKE YICHHMUECKUX MPAKTHYECKUX
paboT U JEMOHCTPALMOHHOE 000PYIOBAaHUE.

JleMoHCTpanmoHHoe 00opyAoBaHUE (HOPMHUPYETCS B COOTBETCTBUU C MPUHIUIIOM
MUHUMAJIbHOM JIOCTATOUHOCTH U  OOECIEYMBACT TIOCTAHOBKY MEPEYUCICHHBIX
B IporpamMme Mo (Qu3uKe KIIOYEBBIX NEMOHCTPALMN i1 UCCIEIOBAaHUS H3y4aeMBbIX
SIBJIGHUU M MPOIIECCOB, IMIUPUUECKUX U PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
TIPUMECHEHUM.

JlaboparopHoe 00OpyAOBaHME JJIi  YYEHUUYECKUX  MPAKTUYECKUX  padboT
dbopmupyetcst B BUie TEMaTHUYECKUX KOMILJICKTOB U 00ECTIEYMBAETCS B PacuéTe OTHOTO
KOMIUIEKTa Ha JIByX oOydarommxcsi. Temarnueckue KOMIUIEKTHI J1abOpaTOPHOTO
000pyI0BaHMsI JOKHBI OBITH TOCTPOCHBI Ha KOMITJIEKCHOM HCIIOIh30BaHIH aHAJIOTO BBIX
U 1UGPOBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX W3MEPHUTEIbHBIX CHUCTEM B BHUIE
1M (HPOBBIX JTAOOPATOPHIA.

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

dopMupoBaHUE WHTEpECa W CTPEMJICHHsI OOYUYaIOUIUXCS K HAYYHOMY H3YUEHHUIO
MPUPOJIBI, PA3BUTHE WX UHTEIUICKTYATbHBIX M TBOPYECKUX CIIOCOOHOCTEH;
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pa3BUTHE TPEACTABICHUN O HAYYHOM METOJ¢ TO3HaHHA U (OpPMUPOBAHHE
MCCJIEI0BATENBCKOIO OTHOLLIEHUS K OKPY)KAIOIIUM SIBJICHUSIM;

dbopMUpOBaHUE HAYYHOIO MHPOBO33PEHHUSI KaK pe3yibTaTa HM3Yy4YE€HHUS OCHOB
CTPOCHHSI MaTEePUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DHU3UKH;

dbopMHupoOBaHUE YMEHHH OOBSICHATH SIBICHHUS C HCIIOJIb30BaHUEM (PH3NUECKUX
3HAaHWM W HAYYHBIX JIOKA3aTENIbCTB;

dbopMHUpOBaHUE MPEJICTABICHUNA O poOJau (PU3UKUA ISl  Pa3BUTUS  APYIHUX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTHI.

JlocTkeHne HTUX LeJell oOecrieurBaeTcsl pelIeHHuEM  CIEeIYIOUUX —3ajay
B MpoIlecCe M3yueHUs Kypca (U3UKU Ha YPOBHE CPEIHEr0 OOIIEro 00pa3oBaHUs:

NpUOOpEeTeHHE CHCTeMbl 3HAHMW 00 OoOHMX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPUSIX, BKIIOUAs MEXaHUKY, MOJEKYISAPHYIO (U3UKY, AJIEKTPOIUHAMUKY,
KBAHTOBYIO (PM3UKY U 3JIEMEHTHI aCTPO(HU3UKH;

dbopMupoBaHHE YMEHUW TPHUMEHSIThH TEOPETHUECKUE 3HAHUS MJIsi OOBSCHEHUS
buznueckux SBJICHUN B TPUPOAEC U Il TPUHATUS TPAKTUUYECKUX PEIICHUN
B MTOBCEIHEBHOM KU3HU;

OCBOCHHE CIOCOOOB PEIICHUs] PA3IMYHBIX 337a4 C SBHO 3aJaHHON (DU3MUECKOM
MOJIENbI0, 33/1a4, OPa3yMEBAIOIINX CAMOCTOATEIBHOE CO3/1aHNE (PU3NUECKON MOJIENH,
aJICKBaTHOW YCJIOBHSIM 3a]1a4U;

MOHMMaHue (PU3NYECKUX OCHOB U MPUHIIUIIOB JACHCTBUSI TEXHUUECKUX YCTPOUCTB U
TEXHOJOTUYECKUX MPOLECCOB, UX BIMSAHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJAAMH CaMOCTOSITEIbHOTO TIJIAHUPOBAaHUS W TMPOBEICHUS
bu3MUEeCKNX HKCIIEPUMEHTOB, aHAM3a W WHTEPIpETalui WHOOpPMAINK, ONpPEIeICHUS
JIOCTOBEPHOCTH MOJTYYEHHOIO PE3yJIbTaTa;

CO3[JaHUE YCJIOBUW I Ppa3BUTUS YMEHUW IPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPYECKOM JAEATEIBbHOCTH.

Ha wusydyenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CpEIHEro OOIIero
oOpa3zoBanusi orBoauTcs 136 uwacoB: B 10 kmacce — 68 4dacoB (2 yaca B HeJEN0),
B 11 kyacce — 68 yacoB (2 yaca B HEJENIO).

[Ipenmaraemsiii B IporpaMme 1Mo (pu3nKe mepeucHb Ja00paTOPHBIX U MPAKTHIECKUX
paboT SIBIISIETCSI PEKOMEHI0BAaHHBIM, YUHUTEIb AEJIaeT BHIOOP IPOBENCHHS TAOOPATOPHBIX
padoT U OMBITOB € Y4ETOM MHIMBUIYATbHBIX OCOOEHHOCTEH 00y4arOImIUXCS.

JIroGas pabouast mporpamMma JIOJKHA MOJHOCTBIO BKIIIOYATh B C€0sl COAEpKaHUE
JTAHHOM MporpamMMBbl Mo (HU3MKe.

B otnenbHbIX cityyasix Kypc Gu3nky 0a30BOro 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 YeM 110 20 4 pe3epBHOE BpeMsl, KOTOPOE HCIOJIb3YETCS YUUTEIIEM
JUIL M3Yy4EHHUsS] BOIIPOCOB, TECHO CBSI3aHHBIX C BbIOpaHHBIM MpoduiieM OO0y4YeHus, U
YBEJIMUMBAETCS yueOHasi Harpy3ka, OTBOAMMAs Ha M3y4EHHE MEXaHWUKH, MOJIEKYJISIPHON
GU3MKM M 3JEKTPOJMHAMMKH, 3a CUET paclIMpeHds 4ucia JadopaTOpHBIX padoT
MCCIIEIOBATENILCKOTO XapaKTepa U YPOKOB PEIICHUS! KAUECTBEHHBIX U PACUETHBIX 33]1au.
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COJAEPXKXAHUE OBYUYEHUA

10 KUIACC
Paznes 1. ®u3uka 1 MeTOAbI HAYYHOI 0 TO3HAHUSA

®usuka — Hayka O npupoze. HayuHble MeTOABI NMO3HAHUS OKPYKAIOLIEr0 MUpA.
Posb skcniepuMenTa u TeOpUu B IpoIiecce MO3HAHUSI PUPOAbI. DKCIIEPUMEHT B (PU3HKE.

MopenupoBanue (u3MUecKux sSBIEHWA u mpoueccoB. HayuHble rumoressl.
duznyeckre 3aKOHbl W TEOpUU. ['paHULIBl TPUMEHUMOCTH (PUINYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUSI.

Ponp u mecto pusuku B hopMUPOBAaHHHM COBPEMEHHOW HAYYHOW KapTHUHBI MUDA,
B [IPAKTUUECKOU AEATEILHOCTH JIFOICH.
Jlemoncmpayuu

AHanorossle U TUPPOBBIE U3MEPUTENIbHBIE TPUOOPBI, KOMIIBIOTEPHBIE JATYUKH.

Pa3zngen 2. Mexanuka
Tema 1. Kunemamuka

Mexanuueckoe ABrKeHUe. OTHOCUTEIILHOCTh MEXaHNYECKOT 0 IBMKEeHUs. Cuctema
orcuéra. Tpaekropus.

[lepemerienne, CKOPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAS CKOPOCTh) M YCKOPEHHUE
MaTepuajibHON TOYKHM, WX TMPOCKIIMM HAa OCH CHUCTeMbl KoopauHaT. CroxeHue
MEPEMEILLEHUN U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MpsSMOJIMHEIHOEe JBUXKeHue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, ITYyTU U NEPEMEILICHHS] MaTepUaIbHOI
TOYKH OT BPEMEHHU.

CBoOogHoe najgeHue. Y CKopeHre CBOOOTHOTO MaCHUsI.

KpuBonuneitHoe nBukeHue. J[BUXKEHHME MATEpHAJIbHONW TOUYKU IO OKPYKHOCTH
C MOCTOSIHHOM IO MOJTYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAst ckopocTh. [lepuon
u yactota oOpamenus. [leHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuueckrne yCTpOWCTBA M MPAKTUUECKOE NMPUMEHEHHUE: CHUIOMETP, ABHKEHHUE
CHapsJI0B, IICMTHBIC U PEMEHHBIC MEPEIauH.

Jlemoncmpayuu

Mogenb cHUCTEMBI OTCYETa, WJUIIOCTpAMS KHHEMAaTUYECKUX XapaKTEPUCTUK
JIBUKCHUS.

[IpeobpazoBanue IBMKCHUM C UCIIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IMPOCTPAHCTBE.

HabGmronenne pABwkeHUs Tena, OpOIIEHHOTO IOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenue yckopeHusi CBOOOTHOTO MaICHHUS.

HamnpaBniienre ckopocTu npu IBUKEHUU 110 OKPY>KHOCTH.
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Yuenuueckuul sxcnepumenm, iabopamopvie pabomul

N3yyeHne HEpPaBHOMEPHOIO [BMKEHMS C LENbI0 OIPENCIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne  COOTHOLIEHMS — MEXAY  IYTSMH, IPOUJCHHBIMU  TEJIOM
32 MTOCJIEI0BATENbHBIE PABHBIE TPOMEKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JIBH>)KEHU U
C HaYaJIbHOW CKOPOCTHIO, PABHOW HYJIIO.

N3yuyeHne nBUKEHUS IApUKa B BA3KOU KU IKOCTH.

N3ydenue aBuKeHUs Tena, OpOIIEHHOrO0 TOPU30HTAIBHO.

Tema 2. Jlunamuka

[TpuHuun otHocutrenbHOCcTH ["anmnes. [lepsoiii 3akoH Herorona. MHepimanbHbIe
CUCTEMBI OTCUETA.

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

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

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

Tpenue. Buaesl TpeHus (mokosi, ckoibxkeHus, kaueHus). Cuma TpeHus. Cyxoe
Tperue. Cuina TpeHUs CKOJIbXEHUsS U cuiia TpeHus nokost. Koaddumment tpenns. Cuna
COIIPOTHUBIICHHS IIPU ABMKEHHUH TEJIA B JKUIKOCTH WJIH Tase.

[TocTynarensHOE U BpauiaTelbHOE IBUKEHHUE a0COIOTHO TBEPAOTO TENA.

MOMEHT CHJIBI OTHOCUTEINIBHO OCU BpalieHus. 11nedo cuibl. Y cnoBus paBHOBECUS
TBEPAOTO Tea.

TexHn4ecKkrue ycTpONCTBa U MPAKTUYECKOE MPUMEHEHUE: TTOAIINITHUKH, IBUKEHUE
MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrieHne nHepuuu.

CpaBHeHUE Macc B3aMMOJICUCTBYIOIINUX TE.

Bropoii 3akon HerotoHa.

Nsmepenue cui.

CnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOopMaIiHH.

Hesecomocts. Bec Tena mpu yCKOpEHHOM ITOABEME U NTaJICHUH.

CpaBHEHUE CUIT TPEHUS MMOKOS, KAYEHUS U CKOJIbKCHUSL.

VY caoBus paBHOBECHS TBEPIOTo Tenna. Buabl paBHOBECHS.

Yuenuueckuui sxcnepumenm, 1abopamophsie pabomul

N3ydenue nBmxeHus: OpycKa 1o HaKJIOHHOM TUIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI  YIOPYTOCTH, BO3HHUKAIOIIMX B MPYXKUHE U
pe3UHOBOM 00pasiie, OT ux Aedopmaluu.

HccnenoBanne ycioBUM paBHOBECHS TBEPIOIO TEJIA, UMEIOLIETO OCh BPAILICHHUS.
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Tema 3. 3akonwvl cOXpaneHusn 6 MexaHuKe

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

Pabota cripl. MOIIHOCTE CHIIEL.

Kunernueckass »Heprus MarepualibHOW TOuUku. Teopema 00 W3MEHEHHH
KUHETUYECKON YHEPTUHU.

[Torenmnmanbraas 3Heprus. [loTeHnumanpHas sHeprus ymnpyro aedOopMHUPOBAHHON
npyxuHsbl. [loTeHnanpHas YHEPrus Teja BOJIM3H MOBEPXHOCTH 3EeMITH.

[ToTeHnanbHble U HEMOTEHIIMAIbHBIE CHIIbl. CBA3b pa0OThl HEMOTEHIIMATBHBIX CHIT
C U3MEHEHUEM MEXaHUYECKOW SHEPTUU CUCTEMBI T€J. 3aKOH COXPAaHEHUSI MEXaHUYECKOU
DHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHudeckne yCTPOWCTBA M NPAKTUYECKOE IPUMEHEHWE: BOJAOMET, KOIED,
MPYKUHHBIN TUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE IBUXKEHHUE.

[lepexoa noTeHUMATbHOM SHEPIUHU B KUHETUYECKYIO U 00paTHO.
Yuenuueckuui sxcnepumenm, 1abopamopHule pabomoi

N3ydyenue abCoOMOTHO HEYNIPYTOro yAapa ¢ HOMOILBIO ABYX OJMHAKOBBIX HUTSHBIX
MAasITHUKOB.

HccnenoBanue cBA3M pabOThI CUIIbI C U3MEHEHUEM MEXaHWYECKOW 3HEPruu Teja
Ha NPUMEPE PACTIKEHUS PE3UHOBOTO KI'yTa.

Paznen 3. MouekyasipHasi pU3UKa U TEPMOAMHAMUKA
Tema 1. Ochogbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJEKYISAPHO-KMHETUYECKOW TEOPUM M HX OIBITHOE
obocHoBanue. bpoyHoBckoe gBumxenue. Juddysus. Xapaktep IBHKEHUS U
B3aMMOJEHCTBHS YaCTHUII BelecTBa. MOJENny CTpOEHUS Ia30B, )KUIKOCTEN U TBEPABIX TEII
1 00BSICHEHHE CBOMCTB BEIlIECTBAa HA OCHOBE ATUX Mojiejiei. Macca 1 pa3Mepbl MOJIEKYII.
KonunuectBo BemectBa. [locTtosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ wusMmepenue. lllkana Ttemmeparyp
Llenbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpPaBHEHHE MOJIEKYISIPHO-KUHETUYECKON
TEOpUHU UICATBHOTO raza. AOCOIIOTHAsA TEMIEpaTypa Kak Mepa CpeHENd KHHETUYECKON
DHEPryMU TEIUIOBOrO ABWKEHMs yactull raza. Illkana temneparyp KeneBuHa. ['a3oBbie
3akoHbl. YpaBHeHue MenneneeBa—Knaneitpona. 3akon [lambTona. W3omporueccsl
B MJICAJIbHOM Ta3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. [ paduueckoe npencraBieHue
U30MPOIIECCOB: 30TEPMa, N30X0pa, n300apa.

TexHruuecKrue yCTPOMCTBA U MPAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapoMeTp.
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Jlemoncmpayuu

OnbITHI, JOKA3bIBAIOIIUE JTUCKPETHOE CTPOEHHUE BeIlecTBa, Gororpaduu MOJIEKYI
OpPraHUYECKUX COCTUHEHUMN.

OnbiTel 10 1U(PHY3UHN KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOT'O IBUAKEHUS.

Mogens onbita IITepHa.

OnBIThI, TOKA3bIBAIOIIKNE CYIIECTBOBAHUE MEXMOJICKYJISIPHOTO B3aUMOJICHCTBHS.

Mogenb, WUTIOCTpUPYIOIas TPUPOAY JABJICHHS Ta3a HA CTEHKU COCY/Ia.

OnBITHI, HJUTFOCTPUPYIOITUE YPAaBHEHUE COCTOSHUSI UJI€aTLHOTO T'a3a, U30MPOIIECCHI.
Yuenuueckuii osxcnepumenm, rabopamophsle padbomul

OmnpeneneHue Macchl BO3/lyXa B KJIIACCHOM KOMHATe€ Ha OCHOBE U3MepeHU 00bEMa
KOMHATBI, IaBJICHUSI U TEMIIepaTypbl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXK/y TapaMeTpaMu COCTOSIHUS pa3peKeHHOT O ras3a.

Tema 2. Ochosbl mepmoOuHamMuKu

TepmonnHamuyeckass cucrteMa. BHyTpeHHSAA DSHeprus TEPMOAMHAMHUYECKOU
CUCTeMbl M crnocoObl e€ m3MeHeHus. KonmuectBo Temaorel U pabora. BHyTpeHHss
DHEPIUsl OJHOATOMHOIO MIEAJBHOrO raza. Buasl Teruionepenayu: TEIIONPOBOIHOCTS,
KOHBEKI[US, W3JIy4eHUe. Y JIelbHas TEIUIOEMKOCTh BenlecTBa. KoOJIMYeCTBO TEIUIOTHI
IIpH TeIionepenaye.

[Tonsitue 06 aguabaruom mporiecce. [lepBoiit 3akoH TepMoanHaMuku. [Ipumenenue
NEPBOr0 3aKOHa TEPMOAMHAMMKHM K H3ompoueccaMm. ['paduueckas HHTepHpeTanus
paloThI raza.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMOCTh IPOIIeccoB B IPUPOIE.

TemoBble MamuHbl. [IpuHnMnbl nedcTBUS TemiaoBbIX MamuH. [IpeoOpa3oBanus
HHEPruu B TEIVIOBBIX MamnHaX. Koa@puuueHT nonesHoro qeiCTBUS TEMIOBOM MAIIUHBI.
[Mukn Kapuo u ero xo3¢p(UUMEHT MOJIE3HOrO ACHCTBUS. DKOJOTHYECKHE MPOOJIEMbI
TEIIO3HEPTETUKMU.

TexHH4ecKrne yCTpOMCTBA U MPAKTUUYECKOE TPUMEHEHUE: JBUTaTEIb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOAWILHUK, KOHAUITUOHED.

Jlemoncmpayuu

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

N3menenue BHyTpeHHEHN SHEPTUM (TeMIIepaTyphl) Teja Mpy TeIionepeaaye.

OnpIT 110 aAnabaTHOMY PaCHIUPEHUIO BO3/1yXa (OMBIT C BO3AYIITHBIM OTHUBOM).

Mopenu mnapoBoi TypOWHBI, JBUTATENsl BHYTPEHHErO CrOpaHUs, PEAKTUBHOIO
JIBUTATEJIS.

Yuenuueckuii osxcnepumenm, rabopamopnule padbonvl

N3mepenue yaenbHON TEIIOEMKOCTH.
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Tema 3. Azpecamnvie cocmoanun eeuwyecmea. Pazoevie nepexoovt

[TapooOpazoBanue u koHjeHcanusi. Mcmapenwe W kuneHue. AOCOMOTHAs U
OTHOCUTEJNIbHASI BIIAXKHOCTh BO3AyXa. HacellieHHbII mnap. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTyphbl KATICHUSI OT JaBJICHHUS.

Tépmoe Teno. Kpucrammmueckue u amopdHbie Tena. AHH3OTPONHS CBOWCTB
kpuctauioB. JKupakue kpucramibl. CoBpeMeHHble MaTepuaiibl. llnaBieHue w
KpUcCTaJUIM3aius. Y ieabHas TerioTa miasieHus. Cyoaumarusi.

YpaBHeHUE TEmI0BOro Oananca.

TexHu4ecKrue yCTporuCTBa U MPAKTUYECKOE TPUMEHEHHE: TUTPOMETP U TICUXPOMETP,
KAJIOPUMETP, TEXHOJOIMH TIOJYyYEHUs] COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIE
HAaHOMAaTepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIEHHBIX MapOB.

Kunenne npu noHMKEHHOM J1aBJICHUHU.

CniocoOblI n3MepeHust BIaXKHOCTH.

Habmonenne HarpeBanus 1 MiaBieHUs] KPUCTALIMYECKOTO BEIIECTRA.

JleMoHcTpanus KpUCTaJlIoB.

Yyenuueckuii sxcnepumenm, 1abopamophule pabonul

N3mepenne 0THOCUTENBHOM BIAXXHOCTH BO31YyXa.

Paznen 4. daekTpoauHaMuKa
Tema 1. Inekmpocmamuka

DJIeKTpU3alus Tel. DNEKTPUYECKUU 3apsia. J(Ba BHAA SJIEKTPUUECKUX 3apsioB.
[IpoBOIHMKH, AUAIEKTPUKH W TOIYNPOBOJHUKHU. 3aKOH COXPAHEHUS AJIEKTPUYECKOrO
3apsiaa.

B3aumoneiictBue 3apsgoB. 3akoH KymoHa. TouyeuyHbId SJEKTpPUYECKUN 3apsl.
DnekTpuueckoe noje. Hanpsk€HHOCTD AeKTpruyeckoro noJdis. [IpuHuun cynepno3uuuu
ANEKTPUYECKUX MoJeil. JINHUU HaNps>KEHHOCTH 3JIEKTPUUECKOTO OIS,

PabGora cun snextpocratuueckoro mnois. llorenuuman. PazHocTe moTeHIMAanos.
[IpoBOIHMKM © JUAJEKTPUKU B DJIEKTPOCTATHUECKOM moJie. Jludnexkrpuyeckas
MIPOHUIIAEMOCT.

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

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

Jlemoncmpayuu

Y CTpOKCTBO Y MPUHIMII IEUCTBUS DIEKTPOMETPA.

B3aunmoperictBrue Ha3IEKTPU30BAHHBIX TEI.

DJIEKTPUUECKOE TI0JIE 3aPSAKECHHBIX TEJL.

[IpoBOAHMKH B 3JEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATHUYECKAS 3allUTa.

11
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JIVMPIEKTPUKH B DIIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO0 KOHJIEHCATOpPa OT ILIOIIAAU IIJIACTHH,
PAcCTOSHMS MEXKIYy HUMU U JUIJIEKTPUYECKOU IPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCAToPA.
Yuenuueckuu sxcnepumenm, rabopamopvie pabomul

N3mepenune 31eKTpOoEMKOCTH KOHAEHCATOPA.

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

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

Hanpsbxenue. 3akon OMa 117151 yuacTka LETH.

ONIEKTPUYECKOE  CONPOTUBIICHUE.  YJEIBHOE  CONPOTUBIICHHE  BELICCTBA.
IlocnenoBarenbHOE, MapaJlIEIbHOE, CMELIAHHOE COSAUHEHUE IIPOBOJHUKOB.

Pabora anextpuueckoro Toka. 3akoH [[xoyns—Jlenna. MoHOCTb 31€KTPUYECKOTO
TOKA.

DNEeKTPOABWKYIIAs CHJIA U BHYTPEHHEE COINPOTHUBIIEHHE MCTOYHHMKA TOKA. 3aKOH
Owma 117151 TOHOM (3aMKHYTOM) 2eKkTprudeckoil enu. KopoTrkoe 3aMbIKaHUE.

DNEeKTpOHHAsI 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-niepexoaa. [lomynpoBoIHUKOBBIE TPHOOPHI.

DNEeKTpUYECKUI TOK B paCTBOPaxX M pacIljiaBax 3JIEKTPOIUTOB. DJIEKTPOIUTHIECKAS
JTACCOLIMAIINS. DIIEKTPOJIU3.

DJIEKTpUYECKUNA TOK B razax. CamMOCTOSITENbHBI U HECAMOCTOSITEIbHBINA PA3PSL.
Momnnus. [1nasma.

TexHn4eckne yCTpOMCTBA M IIPAKTHYECKOE IPUMEHEHUE: aMIIEPMETP, BOIBTMETP,
peocTaT, MICTOUHUKH TOKA, 3JIEKTPOHArpeBaTeNIbHbIE MPUOOPHI, JIEKTPOOCBETUTEIbHBIE
npuOOpel, TEPMOMETP  CONPOTHBIEHMS, BAKYYMHBIH JUOH, TEPMUCTOPBl U
(oTOpPE3UCTOPBI, MOITYIPOBOIHUKOBBIN 11O/, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuipl TOKa U HaIIPSKEHHUS.

3aBUCUMOCTH CONPOTUBIICHUS IWJIMHAPUYECKUX IIPOBOAHUKOB OT JUIMHBI, IIJIOLIAAH
IIOIIEPEYHOr0 CEUECHUS U MaTeprala.

CmenmanHoe CoeTMHEHUE ITPOBOTHUKOB.

[Ipsmoe  wn3MepeHue  DIEKTPOABMKYIIEHM  cuibl. KopoTkoe — 3amblkaHue
raJIbBAaHUYECKOI'0 3JIEMEHTA U OLICHKA BHYTPEHHETO COIIPOTUBIICHHUS.

3aBUCUMOCTb COITPOTHBIIEHHSI METAJIIOB OT TEMIIEPATYPBHI.

[IpoBOIUMOCTE AJIEKTPOJIUTOB.

HckpoBoni paspsia ¥ POBOAUMOCTD BO31yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD THO/IA.

12
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Yuenuueckuui sxcnepumenm, iabopamopuvie pabomul

H3ydeHne CMEIaHHOTO COSAMHEHUS PE3UCTOPOB.

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

Ha6mronenue snekTposusa.

MexknpeaMeTHbie CBA3H

N3ydenue kypca ¢pusznku 6a30Boro yposHs B 10 kjacce oCyliecTBIsIETCs ¢ yUETOM
COJIEPKATENbHBIX MEKIPEIMETHBIX CBA3EH ¢ KypcaMH MAaTeMaTUKH, OUOJIOTHH, XUMUH,
reorpaduy U TEXHOJIOTHUHU.

Meosicnpeomemnvle nousamus, CBA3aHHBIE C MW3YYEHHEM METOAOB HAay4YHOIO
NIO3HAHMUSL: SIBJICHUE, HAYyYHbIH (pakT, runoresa, (pu3nyeckas BEIUYMHA, 3aKOH, TEOPHS,
HaOJII0IEHUE, SKCIIEPUMEHT, MOJIETMPOBAHHE, MOJIEb, U3MEPEHUE.

Mamemamuxka: pelleHUE CHCTEMbl YpaBHEHUMU, JHHEWHas (QyHKius, mapabona,
runepOosa, ux rpauKu U CBOWCTBA, TPUTOHOMETPUYECKHE (DYHKIIMU: CHHYC, KOCUHYC,
TQHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPbl U HX
MPOEKIINHU Ha OCU KOOPAUHAT, CII0)KEHUE BEKTOPOB.

buonocusa: MexaHnueckoe ABUKEHUE B JKUBOM mpupone, auddysus, ocmoc,
TEIJI000MEH >KMBBIX OPraHu3MoB (BUIbI TEIUIONEPENayu, TEIIOBOE PAaBHOBECHUE),
AIEKTPUYECKHE SIBJICHHS B )KUBOW MPUPO/IE.

Xumus: IHUCKPETHOE CTPOEHHE BEIIECTBA, CTPOEHHWE aTOMOB M MOJIEKYJ, MOJIb
BELIECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOMCTBAa TBEPABIX TEJ, XKUIAKOCTEM W Ta30B,
AIIEKTPUYECKHE CBOMCTBA METAIIJIOB, 3JIEKTPOJIUTUYECKAsT JUCCOLUALMS, TAIbBAHUKA.

T'eocpagus: BIaxHOCTb BO3/1yXa, BETPBI, 0apOMETpP, TEPMOMETD.

Texnonoeusa: npeoOpa3zoBaHHe IBHKEHUN C HCIOJIb30BAHUEM MEXAHHU3MOB, YUET
TPEHUs] B TEXHUKE, MOJUIMIHUKH, HCIIOJb30BAHUE 3aKOHA COXPAHEHUsS HMITYJIbCa
B TEXHHUKE (pakeTra, BOOOMET W JPYrue), IBUraTelb BHYTPEHHETO CrOpaHHUs, MMapoBas
TypOuHa, OBITOBOI XOJOIUIBHHUK, KOHTUIIMOHEP, TEXHOIOTUU MOTYYEHHSI COBPEMEHHBIX
MaTepHalioB, B TOM YMCJIE€ HAHOMAaTEPHUAJIOB, 1 HAHOTEXHOJIOTUH, AJIEKTPOCTaTHYECKas
3allUTa,  3a3€MJICHHE  3JIEKTPONPUOOpPOB,  KCEPOKC,  CTPYHHBIM  IPUHTED,
3JIEKTPOHArPEBATEIbHBIE TPUOOPHI, FJTEKTPOOCBETUTEIbHBIE TIPHUOOPHI, FAJIbBAHUKA.

11 KJIACC
Pa3znen 4. diaekrpoanuHaMuka
Tema 3. Maznummnoe nojye. IneKmpomazHUMHAA UHOYKYUA

IloctossHHble MarHuThl. B3amMojieiicTBHE MOCTOSHHBIX MarHuToB. MarHuTHoOeE
nosie. BekTop MarHMTHOM WHAYKUMWMU. [IpyHUOMI CynepHno3WIMi MAarHUTHBIX IMOJEH.
JInHMKM MarHuTHOM MHAYKIUKU. KapTHa TMHUN MarHUTHOW MHAYKIIUU TTOJIST TOCTOSTHHBIX
MarHuTOB.

MarauTtHoe noJsie MpOBOJHUKA ¢ TOKOM. KapTuHa JMHMM WHIAYKIIMM MarHUTHOTO
MOJISI ITTMHHOTO MIPSIMOTO MTPOBOIHUKA Y 3aMKHYTOT'O KOJIBIIEBOI'O MPOBOJHUKA, KAaTYILIKH
¢ TokoMm. OnbIT Dpcrena. BzanmoelicTBue TPOBOIHUKOB C TOKOM.
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Cuna Amrniepa, €€ MOIYJIb U HallpaBJICHHUE.

Cuna Jlopenua, €€ MOIynb W HampaBieHUE. J[BH>KEHHE 3apssKEHHOM YacTHUILIbI
B OJIHOPOJTHOM MarHuTHOM mnose. Pabota cuiel JlopeHiia.

SBneHue ANEeKTPOMArHUTHOW WHAYKIUU. [IOTOK BEKTOpa MarHMTHON WHIYKIIHH.
DIEeKTpOABMKYIIAsl CUJIA MHIYKIUH. 3aKOH 3JIEKTpOMarHuTHON nHaykuuu dapanes.

BuxpeBoe snekrpuueckoe mosie.  OJEKTPOABWKYIIAs  CHJIA  HWHAYKIUU
B MPOBOJIHUKE, ABMKYIIEMCS MTOCTYNATEIBHO B OAHOPOIHOM MAarHUTHOM MOJIE.

[Ipasuiio Jlenua.

NHAYyKTUBHOCTS. SIBnenue CaMOUHIYKIIHAH. DIIEKTPOABMIKYIIIAS cuia
CaMOUHAYKIIUH.

DHEprusi MarHUTHOT'O TMOJISI KATYIIKUA C TOKOM.

DNIEeKTPOMArHUTHOE MOJIE.

TexHnueckrue yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: MOCTOSIHHBIE MAarHUTHI,
AIEKTPOMArHUThl,  JJIEKTPOJBUTaTENlb,  YCKOPUTEIM  BJEMEHTApHBIX  YaCTHII,
WHJIYKIHOHHAS TIE€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOIO My4YKa MAarHUTHBIM TOJIEM.

JIuHMYM UHAYKIIUM MarHUTHOTO TOJIS.

B3anmonernicTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHIia Ha MOHBI 3JIEKTPOJIATA.

SIBiIeHUE PIEKTPOMArHUTHOW UHIYKIIUU.

[IpaBuno Jlenua.

3aBUCUMOCTh DJICKTPOJABWKYIIEH CUJIbI HHAYKIUA OT CKOPOCTH HW3MEHEHUS
MarHMTHOTO MOTOKA.

SIBneHne caMOUHAYKIUU.

Yuenuueckuii osxcnepumenm, rabopamopnule padbomul

N3yyeHne MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

HccnenoBanue neicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue siBIIEHUS 3JICKTPOMAarHUTHOW WHTYKIIUU.

Pa3nen 5. Kojie0anusi 1 BOJITHBI
Tema 1. Mexanuueckue u 31eKmpoMacHUmMHblE KONEOAHUA

KonebarenpHas cucrema. CBOOOIHBIC MeXaHUYECKHE KoJieOaHus. ['apMoHnUecKkue
koneOanud. Ilepuon, yacrora, ammmryaa u ¢gasza xkoneOanuid. [IpyXKMHHBIM MasTHUK.
MartemaTuyeckuii MasiTHUK. YpaBHEHHE TrapMOHUYECKUX KojeOaHuil. [IpeBpaieHue
SHEPIUH MPU TAPMOHUYECKUX KOJICOAHUSX.

Koneb6arenbHbliit KOHTYp. CBOOOIHBIC IEKTPOMArHUTHBIE KOJIEOaHUs B UJI€aTbHOM
Koj1e0aTeTbHOM KOHTYpe. AHAJIOTHs MEXKIYy MEXaHHYECKUMU U DJICKTPOMArHUTHBIMHU
koneOanusmu. @dopmyna TomcoHa. 3akOH COXpaHEHUS OJHEPIUU B HUJCATHHOM
Kosie0aTeTbHOM KOHTYPE.
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[IpencraBnenne o 3aTyxamonux KojeOaHUsX. BbIHYXJIEHHbIE MEXaHUYECKHUE
kosneOanus. Pezonanc. BeiHyXI€HHBIEC 3JIEKTPOMAarHUTHBIE KOJI€OaHMUS.

[lepemennslii Tok. CHHYCOUIAIBHBIN MEPEMEHHBIN TOK. MOIIIHOCTh MTEPEMEHHOTO
TOKa. AMIUTMTYITHOE U JAEHCTBYIOIIEE 3HAUCHUE CHIIBI TOKA U HAIPSIAKCHMUSL.

Tpanchopmarop. IlpousBoncTBo, mepegada W MOTpPeOJICHHUE AIEKTPUUECKOU
SHEPruM. OKOJOTMYECKUE PHUCKU TMpPH MPOU3BOJCTBE 3IJIEKTpo3Hepruu. KymnbTypa
MCTIOJIb30BAHUS SJICKTPOIHEPTUU B NOBCEIHEBHOW JKU3HM.

TexHuueckrne yCTporWCTBA M MPAKTUYECKOE NMPUMEHECHUE: JJIEKTPUUECKUN 3BOHOK,
TEHEpPaTOp MEPEMEHHOI0 TOKA, IMHUU 3JIEKTPOIiepeaay.
Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJjieOaTeNbHOW CHUCTEMBbI (NMPYKUHHBIA WU
MaTeMaTUYECKUIl MasATHHUK).

Hab6monenue 3aTyxaronmx KojaeoaHui.

HccnenoBanne CBONCTB BBIHYKIEHHBIX KOJICOAHUIA.

HabGnronenue pesonanca.

CB0OOOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMUSI.

OcuwiorpaMMbl  (3aBUCHUMOCTH  CUJIbI TOKAa UM HANpSHKEHUST OT BPEMEHM)
JUIS1 DJICKTPOMArHUTHBIX KOJIeOaHUiA.

Pe3onanc mnpu  1mocnenoBaTeNbHOM — COCAUHEHUM — PE3UCTOpPA,  KATYIIKHU
MHIYKTUBHOCTHU U KOHAEHCATOPA.

Mopenb TMHUYU SIEKTPOIIEpEIayn.
Yuenuueckuu sxcnepumenm, 1abopamophsie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOJA MAJIBIX KOJI€OAHUH Ipy3a Ha HUTH OT JIMHBI
HUTHU ¥ MACChI Tpy3a.

HccnenoBanne mepeMEHHOro TOKA B LEMHA U3 IOCJIEAOBATEIBHO COCIUHEHHBIX
KOHJIEHCATOPAa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbLE B0JIHbL

MexaHnueckue BOJIHBI, YycloBHUS — pacnpocTpaHeHusa. Ilepuon. CkopocTh
pacipocTpaHeHus U JyTnHa BOHBL. [lonepeunbie u mpoaoapHbIe BOMHBL. HTEephepeHius
U AU paKys MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKkocTh 3Byka. Beicora Tona. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSI H3JIYyYEHUSI AJICKTPOMArHUTHBIX BOJIH.
B3anmnas opueHtranuss BektopoB E, B, v B anexkrpomarHutHOM BonHE. CBOICTBa
ANIEKTPOMArHUTHBIX BOJIH: OTpaKEHHWE, MPEJIOMIICHHE, TMOospu3anus, audpakius,
untepdepenus. CKOpoCTh AIEKTPOMArHUTHBIX BOJIH.

[[lkama »IEKTPOMArHUTHBIX BOJH. [IpUMeHEHHE AIEKTPOMArHUTHBIX BOJH
B TEXHHUKE U OBITY.

[TpuHMNIBI paIUOCBA3U U TeNEeBUACHUS. Pagnonokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOIIECH CpeIbl.

TexHuueckne yCTpOMCTBA M IPAKTUUECKOEC NPUMEHEHUE: MY3bIKAJIbHBIE
MHCTPYMEHTHI, YJIbTPAa3BYKOBasg JWArHOCTMKA B TEXHUKE M MEIUIIMHE, pajap,
panuonpuéMHUK, TeJIEBU30D, aHTeHHa, Tenedon, CBU-neup.
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Jlemoncmpayuu

O0pa3zoBaHue U pacIpOCTPaHEHUE MONEPEYHBIX U TPOAOJIBbHBIX BOJIH.

Koneb6momieecs Te10 Kak HCTOYHUK 3BYKA.

HaOmronenue otpaxeHus ¥ NpeoMIIEHNs MEXaHUYECKUX BOJIH.

Hab6monenune uatepdepeninu u qudpakin MEXaHUIECKUX BOJTH.

3BYKOBOI PE30HAHC.

HaGnronenue cBsi3u rPOMKOCTH 3BYKa M BBICOTBHI TOHA C aMIUIMTYIOM U YacCTOTOM
KOJIe0aHUH.

HccnenoBanne CBOMCTB DJJIEKTPOMAarHUTHBIX BOJIH: OTPaXEHUE, NPEJIOMIIEHUE,
noJisipu3anus, nudpakuvs, nHTepdepeHus.

Tema 3. Onmuxka

I'eomeTrpuueckas ontuka. [IpaMonrHENHOE pacIpOCTPAaHEHHUE CBETA B OJHOPOAHOM
cpene. JIyud cBera. ToUeUYHBINM UCTOUHUK CBETA.

OtpaxxeHue cBeTa. 3akoHbl oOTpakeHHsi cBera. [locTpoeHue wu300pakeHU
B IJTOCKOM 3€pKaje.

[Ipenomnenne cBera. 3aKOHBI TMPEIOMJICHHUS CBeTa. AOCOJIOTHBIM TMOKa3aTeNb
npenomiieHus. llomHoe BHyTpeHHee orpaxkeHue. [IpenenbHbIi  yrom IMOJIHOTO
BHYTPEHHETO OTPAKEHUS.

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

Cobwuparomue u paccenBaroniue JuH3bl. ToHkas nuH3a. DoKycHOEe paccTosiHue U
ONTUYECKasi Cwia TOHKOW JuH3bL. llocTpoenne wu300pakeHUN B COOMpPAOIIMX U
paccenBarOUX JuH3axX. Popmyra TOHKOW JIMH3BL. Y BEIUYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

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

Hudpakiusa ceera. dudpakiymonHas pemérka. YciaoBue HAOJIOJICHHUS TJIaBHBIX
MaKCHMYMOB TIPH MaICHUA MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKITUOHHYIO PEIIETKY.

[Tonsipuzanms ceera.

TexHuyeckne ycTpoicTBa U MPAaKTHYECKOE MPUMEHEHHE: OUKH, JTyTa, (hoToanmapar,
MPOEKIIMOHHBIN amnmapaT, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI ONTUKA, AUPPAKIIMOHHAS
pemETKA, MOJISAPOU.

Jlemoncmpayuu

[IpsamMonuHEHHOE pacHpOCTPaHEHHUE, OTPAKEHUE U IPEIOMIICHUE  CBETA.
OnTuueckue nprudOpBI.

[TonHoe BHyTpeHHEE OTpaxkeHue. Mozenb CBETOBOAA.

HccnenoBanue cBOMCTB M300paXKEHUM B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEJIECKONa.

Hab6monenne natepdepeHIIny CBETA.

Hab6monenne nudpakium creta.

Hab6mronenne nucnepcuu cBera.
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[Tonyuyenue criekTpa ¢ MOMOIIbIO MPU3MBI.
[Tonydenue criekTpa ¢ MOMOIIbio AUGPAKITMOHHONU PEMIETKH.
Habmronenue nonsipusaiuu cBeTa.

Yuenuueckuii osxcnepumenm, rabopamopmvle pabomuwl
N3mepenue nokaszarens MpeJoMIICHHS CTEKIA.
HccnenoBanue cBoWCTB U300pakKeHU B JIMH3AX.
Hab6mronenue aucnepcuu ceera.

Pa3znes 6. OcHOBBI crienMAIBLHOI TEOPUM OTHOCUTEIBHOCTH

['pannnpl TPUMEHMMOCTH KJIACCMYECKOM MexaHuku. l[locrynatel cnennanbHON
TEOPUH OTHOCUTEIIbHOCTH: WHBAPUAHTHOCTh MOMYJSl CKOPOCTH CBETa B BaKyyMe,
MPUHLUAIN OTHOCUTEIBbHOCTH DUHIITENHA.

OTHOCUTENHHOCTh OJTHOBPEMEHHOCTH. 3aMEIJIEHHEe BPEMEHU U COKpallleHUE
JUTUHBI.

DHEpPrus U UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs13b MaccChl ¢ SHEPTUEN U UMITYJILCOM PENISITUBUCTCKON YaCTUIIbL. DHEPTHUS MTOKOSI.

Pasznen 7. KBanroBas pusuka
Tema 1. dnemenmol K6AaHMOBOU ONMUKU

®otonsl. Popmyna [lnanka cBs3u sHEepruu (POTOHA C €ro YaCTOTOM. DHEprusi u
UMITYJIbC (DOTOHA.

OtkpeiTie u wuccieaopanue Qorordpdexra. Onbitel A.I'. CroneroBa. 3aKoHbI
dororddexra. VYpaBHeHue OIiHmTerHa 1 doToddpdexra. «KpacHas rpaHUIIa»
dbotorpdexra.

JlaBnenwne ceera. OnbiTel I1.H. JIeOenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M  MPAKTUYECKOE TMpPUMEHEHHE: (HOTOIIEMEHT,
dboToaTuUK, cojiHeUHas 6aTapesi, CBETOAUO/I.

Jlemoncmpayuu

®dotor(PpdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeNIHETr0 GporodrddekTa.

Ceeroguo.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

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

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

CHOHTaHHOE U BBIHYX/IEHHOE U3JTy4EHUE.

TexHuyeckrue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHUE: CHEKTPAJIbHBIM aHaIU3
(cnekTpocKoIl), Ja3ep, KBAHTOBBIN KOMITBIOTED.
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Jlemoncmpayuu
Mopens onbita Pesepdopna.
Ornpenenenue JIMHBI BOJIHBI J1a3epa.
HabGnronenne mMHeHYaThIX CIEKTPOB U3TyUSHUS.
Jlazep.

Yyenuueckuii sxcnepumenm, rabopamopuule pabonol
Hab6mronenue nuHeiyaToro cnekTpa.

Tema 3. Amomnoe sa0po

OKCHEPUMEHTBI, JOKa3bIBAIOLIME CIOXKHOCTh CTpoeHus sapa. OTkKpeiTHe
panuoakTuBHOCTU. OmbIThl Peszepdopna mo ompeneneHrio cocTaBa paguOaKTHUBHOTO
uznydenus. CBoiictea anbda-, 6eTa-, raMma-u3iydeHus. BiusHue paaroakTHBHOCTH Ha
YKUBBIE OPTaHU3MBI.

OtkpbiTHe TpoTOHA U HelTpoHa. Hyknonnas wopens sapa ['eitzenOepra—
MBaneHKo. 3apsan saapa. MaccoBoe unciio siapa. HM3oromnst.

Anbda-pacnan. DNeKTPOHHBIA M TO3UTPOHHBIN OeTa-pacmaj. ['amma-u3nydeHue.
3aKOH paJuOaKTUBHOIO pacnaja.

DHeprus CBsA3M HYKJIOHOB B siipe. SnepHbie cuibl. Jledekt maccsl siapa.

Anepubie peakuuu. JleneHue u CUHTE3 SAED.

SAnepusbiil peaktop. TepmosinepHblii cunTe3. [IpodieMbl U NEPCIEKTUBBI SAEPHON
DHEPreTUKH. DKOJIOIMYECKUE aCIIEKTHI SIACPHON SHEPrETUKH.

DJieMeHTapHbIe YacTULbl. OTKPBITHE O3UTPOHA.

Mertonbl HaOJIIOIEHHS U PETUCTPALlMN 3JIEMEHTAPHBIX YACTHUL.

dyHaaMeHTalbHbIe B3auMOACHCTBUS. EAMHCTBO hrznyeckoil KapTUHBI MUDA.

TexHuuyeckue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHHUE: IO03UMETp, Kamepa
BuibcoHa, siiepHbIii peakTop, aToMHast 6omoa.
Jlemoncmpayuu

Cu€TunK HOHU3UPYIOIIUX YaCTHULL.
Yuenuueckuui sxcnepumenm, iabopamopvie pabomul

HccnenoBanne TpekoB 4acTHIL (IIO TOTOBBIM (poTorpadusim).

Pa3zgen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Otanbl pa3BUTHS acTpoHOMUU. lIpUKnIamHOE M MHPOBO33PEHUYECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bun 3Bé3nHoro Heba. Co3Be3nusl, sipKue 3BE3/1bl, IUIAHETHI, UX BUIUMOE JBUKEHUE.

ConneuHas cucreMa.

Connue. ConHeuHast akTUBHOCTb. McTtouHuk sHeprun ConHLa U 3BE€311. 3BE3IBI, UX
OCHOBHBIE€ XapaKTEPUCTUKHU. /[[narpaMma «CIEeKTPanbHbIN KJIACC — CBETUMOCTB). 3BE3IbI
IJIaBHOM MOCIIEI0BATENLHOCTU. 3ABUCUMOCTD «Macca — CBETUMOCTb» ISl 3BE3] TJIABHOM
NoCJIe0BaTeNbHOCTU. BHYyTpeHHee crtpoeHue 3BE31. COBpPEMEHHBIE NPEICTABICHUS
O MPOMUCXOXKICHUH U dBooLnK COoNHIA U 3BE31. DTanbl )KU3HU 3BE3.

Muneunsriii [Tyts — Hama 'anaktuka. [Tonoxenue u npmxenue Connua B ['anaktuke.
Tunsl ranaktuk. Pagroranaktuku U kBa3zapbl. YUEpHbBIE BIPHI B AApaxX rajJaKTHK.
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Bcenennas. Pacmupenne Bceenennoi. 3akon Xa0606ma. PasOeranve rajakTwK.
Teopust bonbmioro B3peiBa. PenukroBoe n3nyyeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsle npobeMbl aCTpOHOMUH.
Yuenuueckue nabnrooenus

HaOmronenuss HEBOOPYKEHHBIM TIJ1a30M C MCHOJb30BAHHEM KOMIBIOTEPHBIX
MPUIOXKEHUI JJI ONpeAesieHUs MOJIOKEHHSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO JIATY:
OCHOBHbIE c03Be3/1usgd CeBEepHOro MoaymapHs U ipKue 3BE3bI.

Hab6monenus B Teneckon Jlynsl, mianer, Mueunoro Ilyru.

0000 aronee NoBTOpEHNE

Ponp pusukm u acTpoHOMUN B SKOHOMUYECKOH, TEXHOJIOTUIECKOM, COIMAIILHON H
ATUYECKON cdepax AesTENbHOCTH 4YeIOBEKa, POoJib U MECTO (PU3MKM U aCTPOHOMHH
B COBPEMEHHON Hay4YHOW KapTHHE MHUpa, pojib (PU3MUYecKoil Teopuu B POPMUPOBAHUU
Npe/ICTaBlIieHud 0 (PU3NYECKON KapTUHE MHpa, MECTO (PU3NYECKON KapTHUHBI MHUpa
B 00I11IEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O MPUPOJIE.

Me:xnpeameTHblie CBS3H

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

Mescnpeomemnvle nousamus, CBSI3aHHbIE C HW3YYEHHEM METOAOB HAy4YHOIO
MO3HAHUS: SIBJICHHE, HAYy4YHbIA (DAKT, TMNOTE3a, (PU3nyecKas BEIMYMHA, 3aKOH, TEOPHS,
HaO0JII0/IeHNE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pemieHue CUCTEMbl YPAaBHEHHM, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCHHYC, TAHTE€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPbl M HMX MPOEKIHH HA OCH KOOPAHMHAT, CJOXKEHUE BEKTOPOB, MPOU3BOIHbBIC
3JIEMEHTApHBIX (YHKIUN, TPU3HAKU TOJ00US TPEYTOJIbHUKOB, ONpPECNICHNE TUIOIIA TN
IIOCKUX (puryp u oobpEMa Te.

Buonocus: >nexTpuueckue sIBICHUS B )KUBOU MpUpoJE, KoneOaTeNbHbIE ABHKEHUS
B JKMBOW IpUPOJE, ONTHUYECKHE SIBJICHHUS B JKUBOM NPUPOJE, NEHCTBUE paaUaLAU
Ha )KUBBIE OPraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYypa TBEPIBIX TeJ,
MEXaHU3Mbl 00Pa30BAHUS KPUCTAIIINYECKON PEIETKY, CIIEKTPAIbHbIM aHAIN3.

l'eocpagus: MarHUTHBIE TONIOCA 3€MJIM, 3aJI€KH MArHUTHBIX pyl, (OTOCHEMKA
3€MHOM MTOBEPXHOCTH, MPEJCKA3aHUE 3EMIIETPSICEHU M.

Texnonocusi:  JMHUAW  DJIEKTpONEpenad, TIEHeparop IEPEeMEHHOro  TOKa,
ANEKTPOABUTATENb, MHAYKIIMOHHAS 11€4Yb, pajap, paauonpuéMHUK, TEIEBU30p, AHTCHHA,
tenedon, CBYU-nmeuyb, NPOCKIMOHHBIM ammapaT, BOJOKOHHAs OITHKA, COJHEYHAas
Oarapest.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpenmera «®Pus3nuka» Ha YpPOBHE CPEIHETO OOIIEro
oOpa3zoBaHusi (0a30BbIi YpOBEHb) IOJDKHO OOECIEUUTH JIOCTHXKEHHUE CIEIYIOIIUX
JMYHOCTHBIX, METAIIPEIMETHBIX M IMPEAMETHBIX 00pa30BaTEIbHBIX PE3YIBTATOB.

JIMHHOCTHBIE PE3YJIBTATBI

JIMaHOCTHBIE pPE3yNIbTaThl OCBOEHHUs ydeOHOro mnpeamera «Du3uKa» JOIKHBI
OTpaXaTb  TOTOBHOCTb M  CIIOCOOHOCTh  OOYYarOMIMXCS ~ PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TIO3WIMEH JUYHOCTH, CHCTEMON IIEHHOCTHBIX
OpPHUEHTAIIN, MO3UTUBHBIX BHYTPEHHUX YOCKACHUN, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHICKOTO OOIIECTBa, pACIIUPEHUE J>KU3HEHHOTO OIbITa W OIbITa
JEATENBHOCTA B IPOLECCE peATU3alid OCHOBHBIX HANPABICHUN BOCIIUTATEIbHOU
JEATENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:xk1aHCcKOro BOCIUTAHUSA:

c(hOPMUPOBAHHOCTh TPAXKIAHCKON IMO3MIIMKM OOYyJarOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUHCKOT0 00IIeCTBa;

MPUHSATHE TPaAUIIMOHHBIX 00IIIeYEeI0OBEYECKUX T'YMaHUCTUYECKUX 51
JIEMOKPATUUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEJILHOCTh B HHTEpecax TIpakIaHCKOTO
o0II1eCcTBa, Y4aCTBOBAaTh B CaMOYITPaBJICHUH B 00pa3oBaTeIbHON OpraHu3alluy;

yMEHHUE B3aUMOJICCTBOBATH C COIMATIBLHBIMU MHCTUTYTaMU B COOTBETCTBUM C UX
GYHKIUSMHY M HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM ESATEIHHOCTH;

2) IaTPUOTUYECKOT 0 BOCTIUTAHMS
c(OPMUPOBAHHOCTH POCCUNCKOM TPak1aHCKON UICHTUIHOCTH, MaTPUOTHU3MA;
LEHHOCTHOE OTHOLIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJAM, JIOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00JaCTH (PU3UKU U TEXHUKE;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSI:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUIECKOTO MTOBEICHHS,

CIIOCOOHOCTh  OIIEHWBAaTh CUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHECHTHPYSACh Ha MOpPaJIbHO-HPABCTBEHHBIC HOPMBI W IIEHHOCTH, B TOM 4YHCIIC B
JEATEIIbHOCTA YYEHOTO;

OCO3HAHKE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYHUBOTO OYAYITIETO;

4) 3cTEeTHYECKOr0 BOCIUTAHMS
ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIOYas SCTETUKY HAyYHOTO TBOPYECTBA,
pHCyIIero GU3NIecKoil HayKe;

20



denepanbHas paboyast mporpamma | dusuka. 10—11 kmaccer (6a30BbIi YPOBEHB)

5) Tpya10BOro BOCIIUTAHMS

HHTEpeC K pasnudHbM chepam mpodeccHoHaTbHOW ASATEILHOCTH, B TOM YHCTC
CBSI3aHHBIM C (DM3HKON M TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP Oymyriei
npodeccuu U pean30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIAHBI;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO U cCaMOOOPa30BaHUIO B 00J1aCTH (PU3UKHU
Ha MPOTSKEHUU BCEU KU3HU;

6) PK0JIOrHYeCKOro BOCIIUTAHUS

c(OpMHUPOBAHHOCTb IKOJOTHUECKON KYJIbTYPhI, OCO3HAHUE INI00ATEHOTO XapaKTepa
HKOJIOTHYECKUX MPOOIIeM;

IUIJAHUPOBAHUE M OCYIIECTBJICHUE JIEUCTBUM B OKPYXKAIOIIEH Cpelle Ha OCHOBE
3HAHUSA LEJIed YCTOUYMBOIO Pa3BUTHUS YEJIOBEUYECTBA;

Pacmipenne onbiTa IEATEIBHOCTH 3KOJIOTMUYECKON HANpPaBJICHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUM 10 (PUBHKE;

7) HEHHOCTH HAYYHOI' 0 MO3HAHUS

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

OCO3HaHUE LIEHHOCTU HAayYHOH AESITeIbHOCTH, TOTOBHOCTh B IMPOLIECCE M3YUEHMUS
GU3MKK  OCYILECTBIATH  HPOEKTHYI0 W HCCIIENOBATEIIbCKYIO  JCSITEIbHOCTh
WHAVBUAYAJIBHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA
ba3oBble JJornueckue aeiicTBUsA:

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

ONPEACIISATh LETU ACATEIbHOCTH, 3aaBaTh MapaMeTPbl U KPUTEPUHU UX JOCTHUKECHUS,

BBISIBJISITh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PACCMATPUBAEMBIX (HU3MUECKUX
SIBIICHUSIX

pa3pabarpiBaTh IUIaH PEHIEHUS MPOOJEeMBI € y4ETOM aHAIW3a HMMEIOITUXCS
MAaTEPHUATBHBIX U HEMATEPUAIIbHBIX PECYPCOB;

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

KOOPJIMHUPOBATh M BBIMOJHATh Pa0OTy B YCIOBHUSAX PEAIbHOr0, BUPTYAJILHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

Pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

Ba3oBble ucciiegoBaTe1bCKUeE 1eHCTBUA:

BIaJ€Th HAYYHOM TEPMUHOJIOTHEH, KIIOYEBBIMM TOHATUAMM M METOJaMU
bu3nyecKoil HayKu;

BJIaJ€Th HAaBbIKAMU Y4eOHO-MCCIEIO0BAaTEIbCKOW U TPOEKTHOM JIEATEIbHOCTH
B 00JacTH (U3HMKH, CHOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOATEIBLHOMY IOUCKY
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METOJIOB pelIeHus 3a7ad (PU3HNUECKOro CoAepKaHus, MPUMEHEHHUIO PA3IMIHBIX METO/IOB
MO3HAHMS;

BIAaJETh BHUJAAMM JEATEIBHOCTH IO T[OJYYEHHUIO HOBOTO 3HAHUS, €ro
MHTEpIpETaluy, Npeodpa3oBaHUI0 U MIPUMEHEHHUIO B Pa3JIMYHbIX YUEOHBIX CUTYyalUsIX,
B TOM YHCJIE TIPU CO3JITaHUU Y4E€OHBIX TPOCKTOB B 001aCTH (PU3UKHU;

BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSA3HM U aKTyaJM3UpPOBATh 3a/1a4y, BbIIBUTATh
TUIOTE3y €€ PelIeHUs, HaXOAUTh apryMEHTHI TS T0Ka3aTeIhCTBA CBOUX YTBEPIKICHUH,
3a71aBaTh MapaMeTpPhbl U KPUTEPUU PEIICHUS;

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

cTaBuTh # (GOPMYIMpOBaTH COOCTBEHHBIE 3adaud B  00Opa3oBaTEIbHOU
JeSITeIbHOCTH, B TOM YHUCIIE TIPU U3Y4EHUU (QUBHKH;

JaBaTh OLEHKY HOBBIM CUTYallUsSIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

yMeTh  MEPEeHOCUTh 3HaHUs 1O (U3MKEe B  NPAKTHUYECKYI0  00JacThb
KU3HEACITCITHHOCTH;

yMEeTh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MMPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIC UJIEH, PE/JIaraTh OpUTHHATIBLHBIC TIOJIXO/IBI U PEIICHUS;

CTaBUTb NMPOOJIEMBI U 3a/1a4H, TOMYCKAOLUE alIbTEPHATUBHBIC PEIICHMUS.

Pabora ¢ undopmanmei:

BJIQJIeTh HABBIKAMHM TOJY4YCHHS HMHPOpMAUK (DUIUIECKOTO  COACpPKAHUS
U3 HWCTOYHHMKOB PA3HBIX THUIIOB, CAMOCTOSITEIHHO OCYIIECTBISATH IIOMCK, aHAJIN3,
CUCTEeMAaTH3allMI0 U WHTEPIpETalui0 HHPOPMAIMK PA3NUYHBIX BHJIOB U (GopM
MIPEICTaBIICHUS;

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 UM OTHYECKUX HOPM, HOPM HH(POPMAITMOHHOU
0e30ITaCHOCTH;

CO3/1aBaTh TEKCTHI (DU3UYECKOTO COJCPKAHMs B Pa3IMYHBIX (opMarax ¢ yd&ToMm
Ha3HaueHUsd HMHPOpPMALMU U LEJIEBOM ayJuTOpUU, BBHIOMpPAs ONTUMAIBHYIO (GOpMY
MPEJICTABIICHUS U BU3yaJTU3alIUH.

KoMMyHuKaTHMBHBIC YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUA:
OCYIIECTBIISITh OOIIEHUE HA YPOKaX (PU3MKHU U BO BHE-YPOUHOU 1€STEIIbHOCTH;
pacro3HaBaTh NPEANOCHUIKH KOHPIMKTHBIX CUTYallUl U CMATYaTh KOH(IIUKTHI;
Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOKO TOUKY 3PEHUS C UCIIOIb30BAHUEM SA3BIKOBBIX
CPEICTB;
MOHKMMATh U HCTI0JIb30BaTh MPEUMYIIIECTBa KOMAaHIHOW 1 MHAUBHUYaIbHOMN paboThI;
BbIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JEHCTBUH C y4ETOM OOILIUX UHTEPECOB,
Y BO3MOYKHOCTEW Ka)J0ro YieHa KOJUIEKTUBA,

22



denepanbHas paboyast mporpamma | dusuka. 10—11 kmaccer (6a30BbIi YPOBEHB)

MIPUHUMATH 11€JId COBMECTHOM JIEeATEIbHOCTH, OPTaHU30BbIBaTh U KOOPJUHUPOBATH
JEUCTBUSA MO €€ JOCTUKEHHUIO: COCTABIISTH IIJIaH JEHCTBUM, paclp eesITh POJIU C Y4ETOM
MHEHUM YYaCTHUKOB, 0OCYXIaTh Pe3yJbTaThl COBMECTHON PabOTHI;

OIICHMBATh KAaue€CTBO CBOETO BKJIAJa M KaXJOr0 y4acTHHKA KOMAaHJIbl B OOIIMii
pE3yJIbTAT M0 pa3padoTaHHBIM KPUTEPHUSIM;

npemjiaraTb HOBBIE MPOEKTHI, OILIEHWBAaThb UAEU C T[O3UIMA HOBU3HHBI,
OpPUTHUHAIILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh MMO3UTUBHOE CTPATErMYECKOE MOBEICHUE B PA3IMUHBIX CUTYAIIUSX,
MPOSIBJISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIITUATUBHBIM.

PerynsiTuBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIe 1eHCTBUA
Camoopranuzanmus:

CaMOCTOATENFHO OCYILECTBIISATH MO3HABATEIbHYIO ACSITEILHOCTD B 00JIaCTH (DU3UKHU
U aCTPOHOMHH, BBISBISITH NPOOJEMBI, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC
3a/1a4u;

CaMOCTOSITEJIbHO COCTABJIAThH IJIAH PEIICHUS PACUETHBIX M KAUYECTBEHHBIX 3aJa4,
IUIaH BBIMOJHEHUSA MPAaKTHYECKOM paboThl € y4ETOM HMEIOLIUXCA PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTEHUH;

JIaBaTh OLICHKY HOBBIM CUTYalLUsIM;

paciupsATh paMKH Y4€OHOI0 MPeIMETa Ha OCHOBE JINYHBIX MTPEATIOYTEHUI;

JienaTh OCO3HAHHBIN BEIOOP, ApryMEHTHUPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh
3a PeILCHUE;

OLIEHUBATh IPUOOPETEHHBIH OIBIT;

CrocoOCTBOBaTh (POPMUPOBAHHMIO U TPOSBICHUIO SPYAUIIMH B 00JIacTH (PU3UKH,
MOCTOSIHHO TIOBBIIIATh CBOM 00pa30BaTEIbHBINA U KYJbTYPHBIH YPOBEHb.

CaMOKOHTPO/Ib, IMOLMOHAIBHBII HHTEJJIEKT:

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

BJIaJI€Th HABBIKAMU MO3HABATEJNbHON peIIeKCHMH KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUHI Y MBICIUTENBHBIX MPOLIECCOB, UX PE3YJITATOB U OCHOBAHHU;

WCIIONb30BaTh MPHUEMBI pedIeKCUU ISl OIEHKH CUTYyallud, BhIOOpa BEPHOTO
peLIeHNS;

YMETh OLIEHUBATH PUCKH M CBOEBPEMEHHO IIPUHUMATH PELICHUS 110 UX CHUKEHUIO;

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

NPUHUMATh ce0sl, TOHUMAs CBOM HEJIOCTATKU U JJOCTOMHCTBA;

IPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX [IPU aHATIU3€ PE3YIbTaTOB AEATEIbHOCTH;

IpHU3HABATh CBOE MPABO U MPABO IPYTUX HA OLIUOKHU.

B npouecce IOCTHXKEHUS JIMYHOCTHBIX PE3YJbTaTOB OCBOEHUS MPOrpaMMBbl
nmo (¢u3uKe JUISI  YpPOBHS CpeAHEro oOmero ooOpa3oBaHUsi Yy  OOy4YarOIIUXCS
COBEPLIEHCTBYETCS AMOIMOHAIIbHBII WHTEJUIEKT, [IPEIIOIAraroIni
c(hOpMUPOBAaHHOCTD:
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CaMOCO3HAHUS, BKJIIOYAIOIIETO0 CIOCOOHOCTh TOHUMATh CBOE HMOIMOHAIBLHOE
COCTOSIHUE, BUJETh HAIIPABJIECHUS PA3BUTHS COOCTBEHHON 3MOLIMOHAIBHOU cepbl, OBITh
YBEpPEHHBIM B ce0¢;

CaMOpETyJIMPOBAHMS, BKJIOYAOIIETO CaMOKOHTPOJIb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBECHHE, CIOCOOHOCTh aJanTUPOBAThCS K YMOLIMOHAIIbHBIM
U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAI[MM, BKJIIOYAIOLIEH CTPEMJIEHHE K JOCTHXKEHHUIO ILeId U
ycrnexy, ONTUMHU3M, HWHUIMATUBHOCTh, YMEHHUE JEHCTBOBATb, MCXOASl U3 CBOMX
BO3MO>XKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh ASMOIMOHAILHOE COCTOSIHHE
JPYTUX, YUUTHIBATh €r0 MPU OCYILECTBICHUH OOLICHHS, CIOCOOHOCTh K COYYBCTBUIO U
COIEPEKUBAHUIO;

COLMAbHBIX HABBIKOB, BKJIIOYAIOIIUX CIHOCOOHOCTh BBICTPaWBaTh OTHOIICHHMS
C IPYTHUMH JIFOJbMU, 3a00TUTHCSI, IPOSABIISATH UHTEPEC U pa3peiiaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koniy o0ydenuss B 10 kjiacce mpeIMETHBIE PE3yJbTaThl HA 0a30BOM YpPOBHE
JOJDKHBI OTpaXkaTh C(hOPMUPOBAHHOCTD Y O0YyUYAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib M MeCTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KAPTHUHBI MHUpPaA, B PA3BUTUUA COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU IESITEIbHOCTH JIFOJCH;

YYUTHIBATh  TPAHMIBI  MPUMEHEHUS  M3YYCHHBIX  (PU3MUECKUX  MOJIENICH:
MaTepualibHasg TOYKa, WHEpIMajbHas cuUcTeMa oTcuéra, abCONIOTHO TBEPIOE TEO,
WJICAIbHBIN Ta3, MOJEIU CTPOCHUS Ta30B, KUJIKOCTEM U TBEPABIX TEJ, TOYECUHBIN
AIEKTPUUYECKUI 3apsi/i IPU pellieHnr (PU3NYECKUX 3aady;

pacrio3HaBaTh (pu3MUecKue SBICHUS (MPOIECCh) U OOBICHATH WX HAa OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYISIPHO-KUHETUYECKOM TEOPUM CTPOCHUS BEIIECTBA H
DIEKTPOJAMHAMUKHU: PAaBHOMEPHOE M PAaBHOYCKOPEHHOE IIPAMOJIMHENHOE JBU)KEHUE,
CBOOOJHOE TMajeHHE TeN, ABM)KEHHE IO OKpPYKHOCTH, HHEpLHs, B3aUMOJEHUCTBUE
ten, auddysus, OpOYHOBCKOE IBUKEHHE, CTPOCHHME KHUAKOCTEHM U TBEPABIX Te,
U3MEHeHHue o00bEéMa Tell Mpu HarpeBaHUM (OXJAXKJEHUHU), TEIJIOBOE paBHOBECHUE,
UCIIapEHNe, KOHAEHCAlNs, TJIaBJIEHUE, KPUCTAILIM3alUs, KUIIEHUE, BIAKHOCTh BO3/1yXa,
IOBBILLICHUE JIaBJICHUS Ta3a IIPU €r0 HAarpeBaHUM B 3aKPBITOM COCYAE, CBSI3b MEXKIY
IapaMeTpamMy COCTOSIHMS ra3a B M30IPOLECCaxX, AJICKTPU3ALMs TeEJl, B3aUMOICHCTBUE
3apsJI0B;

OMHUCHIBATh MEXAHUYECKOE JBW)KEHUE, HCMOIb3ysd (U3UYECKUE BEIUUYUHBI:
KOOpJIMHATA, IYTh, MEPEMEIIEHNAE, CKOPOCTh, YCKOPEHHUE, Macca TeNa, CUjla, UMITYJIbC
Telna, KUHETUYECKas »JHEprus, NOTEHIHAIbHAs DSHEpPrus, MexaHudeckas paloTa,
MEXaHUYECKasi MOIIHOCTh; MPY ONMUCAHUU MPABUIBLHO TPAKTOBATH (DU3MUECKUI CMBICI
UCIIOJIb3YEMbIX BEIIMYWH, WX OOO3HAYCHHS W EAUHUIBI, HAXOAUTh (HOPMYIIBI,
CBSI3BIBAIOIINE TAHHYIO (PU3UYECKYIO BETUYUHY C APYTUMH BEIMYHNHAMU;
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ONMCHIBATh M3yYEHHBIC TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBBIC SBJICHUS, HUCIOJIb3Ys
(u3nyYecKre BEIMYUHBI: JABJICHUE raza, TeMIeparypa, CpeIHssl KHHETHUYEeCKask SHEPrUsl
XA0TUYECKOI0  JBMIKEHMS MOJIEKYJ, CPEIHEKBAaApaTHUYHAsi CKOPOCTb  MOJIEKYII,
KOJINYECTBO TEIIOTHI, BHYTPEHHSSI SHEprus, padbora raza, KO3(QQUIUEHT IOJIE3HOTO
JEHCTBUSI TEIJIOBOTO JIBUTaTels; MPU ONUCAHUHU MPAaBUIBHO TPAKTOBATh (U3NYECKUMN
CMBICJI UCHOJb3YEMBbIX BEIMYMH, UX O0O03HAUEHMS] U EAUHHIIBI, HAaXOIUTh (POPMYIIHI,
CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BEIMUYHHAM;

OMUCHIBATh HM3YYEHHBIE JJIEKTPUUYECKUE CBOKCTBA BEIIECTBA M JJIEKTPUUYECKHUE
ABJIEHUSA (TPOIECCHI), HCHOb3YS (PU3NYECKHE BEITUUYMHBI: AIICKTPUUYECKUM 3apsii,
DIEKTPUYECKOE TI0JIE, HANPSHKEHHOCTh IMOJSA, IMOTEHUHAN, PA3HOCTh IMOTEHILHMAJIOB;
IIPU OMHMCAHUU MTPABUIBHO TPAKTOBATH (DU3HUECKUI CMBICI UCIOJIb3YEMBIX BEIUYUH, UX
0003HAUEHUSI U €IMHULIbI; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DPU3UUECKYIO
BEJIMYMHY C IPYTUMH BEJIMYNHAMM;

aHaAJIM3UPOBATh (PU3UUYECKUE MPOIIECCH U SABJICHUS, HCTIONB3Ys (DU3NUECKHE 3aKOHBI
YW TPUHUMIBL 3aKOH BcemupHoro tarotrenus, I, II m III 3akonsl HeroToHa, 3akoH
COXPAHEHUSI MEXAaHWYECKOW DSHEPruu, 3aKOH COXPAHEHUS HWMIYJIbCa, MPUHLIHNI
CyNEpIO3UIUNA CUJ, MPUHLMUI PABHOIPABUS HWHEPUUAIBHBIX CHUCTEM OTCUYETAa,
MOJIEKYJIIPHO-KUHETUUECKYI0 TEOPUIO CTPOEHMs BEILECTBA, I'Aa30BbIE 3aKOHBI, CBA3b
CpeaHEH KWHETUYECKOM SHEpPruM TEIUIOBOTO JBHKEHHUS MOJIEKYd C aOCOJIIOTHOU
TEMIIEPATYPOU, MEPBBIA 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPAHEHMS JIJIEKTPUYECKOTO
3apsiga, 3akoH KylioHa, mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BbIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE HPUHLIMIIBI JIEHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKHX
YCTPOWCTB; pa3iuyaTh YCIOBHUS HMX O€30MacHOr0 HCIOJIb30BAaHUS B IOBCEIHEBHOM
KU3HH;

BBITIOJHATH SKCIIEPUMEHTHI IO UCCIIEIOBAHUIO (PU3NYECKUX SIBJICHUN U MPOLIECCOB
C HCIIOJIb30BAHMEM IMPSMBIX, U KOCBEHHBIX HM3MEpPEHUH, Mpu 3ToM (HOPMYIUPOBATH
npobsieMy/3agayy W THUIOTE3y Y4eOHOTrO OJKCIEPUMEHTa, CcoOupaTh YCTAHOBKY
U3 MPEAJIOKEHHOT'0 000pYI0BaHMS, TPOBOJIUTH ONBIT U (POPMYIUPOBATH BHIBOIHI;

OCYIIECTBIIATH MPSMBIE U KOCBEHHbIE U3MEPEHU (PU3UUYECKUX BETUYUH, IIPU 3TOM
BBIOMpATh ONTHUMAIBHBIN CHOCO0 H3MEpPEHUS W HCHOIb30BaTh HW3BECTHBIE METObI
OLICHKH MOTPEIIHOCTEW N3MEPEHUM;

MCCJEI0BATh 3aBUCUMOCTH MEXAY (GU3NYECKUMU BEIMUYUHAMH C UCIOJIb30BAHUEM
OpSMBIX U3MEPEHH, IPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATh PE3yIbTAThI
NOJy4YEHHON 3aBUCUMOCTU (PU3MYECKUX BEJIIMYMH B BHJIE TaONUIl U IpaduKOB, Je/IaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHU;

co0uro1aTh npaBuiia 6€30MacHOro TpyAa MU MPOBEICHUHU HCCIIeJ0BaHUIN B paMKax
y4€0HOr0 3KCHEpPUMEHTa, y4eOHO-HCCIIENOBATENbCKON M MPOECKTHOW AESTEIIbHOCTH
C MCMOJb30BAHUEM MU3MEPUTENIbHBIX YCTPOUCTB U JJAOOPATOPHOTO 000PYIOBAHUS;

pelaTh pacu€THbIE 3a/la4dl C SIBHO 3aJaHHOM (U3WYECKOW MOJAENBIO, UCIOJb3Ys
¢usnyeckue 3aKOHbl M TMPHUHIMIIBI, HA OCHOBE aHajHM3a YCJOBHs 3aJaud BbIOMpAThH
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($U3NYECKYI0 MOJIENb, BBIACIATh (PU3NYECKUE BEIMYMHBI U (HOPMYJIbI, HEOOXOAUMBIE
IU1s €€ peLeHus, IPOBOJAUTH PACUYETHI U OLIEHUBATh PEAIbHOCTD IOJYYEHHOIO 3HAa4CHUs
($u3nYeCcKOi BETUUUHBI;

pelaTh Ka4eCTBEHHbIE 3aJaud: BBICTPAWBATH JIOTHYECKU HENPOTHBOPEUYHBYIO
LEMOYKY pacCyX IEHUW C ONOpPOM Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEpPHOCTH M
dbu3uYecKue SBICHNUS;

UCIIOJIb30BaTh NpPHU PELIEHUWH YYEOHBIX 337a4 COBPEMEHHbIE HWH()OPMAIMOHHbBIC
TEXHOJIOTUM JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, HWHTEPIPETALUA U MPEIACTABICHUS
y4e0HOM U HAYUHO-TIONMYJIAPHON HHPOPMaLIUU, TOTYYEHHON U3 Pa3IM4YHbIX UCTOUHHUKOB,
KPUTUYECKU aHAJIM3UPOBATh MOJy4aeMylo HH(pOpMaIHIO;

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

WCIIONIb30BaTh TEOPETUYECKHWE 3HAHUS N0 (U3HKE B TOBCEAHEBHOM KH3HU
i obecriedeHrsi O€30MacHOCTH TMPH OOpalleHHH ¢ TpudopaMu U TEXHUUYECKUMHU
yCTPOMCTBAMU, [IJIsl COXPAHEHUS 370POBbSI U COOJIIOJICHUS HOPM 3KOJOTHYECKOIO
MOBEJICHUA B OKPYKAIOIIEH CPeIE;

paboTaTh B rpymIe ¢ BBIIOJIHEHUEM Pa3IMYHbIX COUMATIBHBIX POJIEH, MJIAHUPOBATh
pa®oOTy TpyYIIbl, paUUMOHAIBHO paclpelesaTh OOA3aHHOCTH M IUIAHUPOBATH
JNEATENIbHOCTh B HECTAHNAPTHBIX CUTYyalUsX, AJEKBAaTHO OLICHMWBATh BKJIAaJ KayKJIOTrO
U3 YYaCTHUKOB I'PYIIIBI B PEILIEHUE PACCMATPUBAEMON MTPOOIJIEMBI.

K xonmy obydenuss B 11 kjacce mpeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTpaXKaTh C(HOPMUPOBAHHOCTD Y 00 YyUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh HA TMpPUMEPAX poib U MecTo (Gu3uku B (PopMUpOBaHHUH
COBPEMEHHOM HAy4YHOM KapTUHBI MHpPA, B Pa3BUTUM COBPEMEHHOM TEXHUKU W
TEXHOJOTUM, B NPAKTUYECKOW JEITEIbHOCTH JIIOJECH, LEJIOCTHOCTh M €IMHCTBO
(bu3nyecKoil KapTUHBI MUPA,

YYUTBHIBATh T'PAHUIIBI TPUMEHEHUSI U3YUYECHHBIX (PU3NYECKUX MOJENIEeH: TOYECUHbIN
AIEKTPUUYECKUI 3apsif, JIyd CBETa, TOUCUHbI UCTOYHUK CBETA, SAECpHAs MOJENb aTOMa,
HYKJIOHHAs MOJIEJIb AaTOMHOTO Sijpa MPH pellieHnd (PU3NYecKux 3aady;

pacnio3HaBaTh (pU3MYECKUE SIBJICHUS (MPOIECChl) U OOBSACHATH UX HA OCHOBE
3aKOHOB DJIEKTPOJAMHAMUKM W KBAaHTOBOM (PU3MKHU: DJIEKTPUYECKAs MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMUMHUYECKOE, MArHUTHOE JCHCTBHUS TOKA, B3aUMOJICHCTBUE
MAarHUTOB, AJEKTPOMArHUTHAs WHAYKLHS, JAEHUCTBUE MArHUTHOTO IOJS HAa MPOBOJHUK
C TOKOM W JBWXKYIIUHCA 3apsij, DJJCKTPOMAarHUTHbIE KojeOaHUS W  BOJIHBI,
MPSIMOJIMHEWHOE PACIIPOCTPAaHEHUE CBETA, OTPAKEHUE, MPETOMIICHUE, UHTEePPEPEHIINS,
mudpakuus U TONsSpU3alus CBETa, JUCIEpCUsi cBeTa, (PoTodyeKTpudeckuid 3¢ ekt
(botoapdext), cBeTOBOE MaBICHHE, BO3HUKHOBEHHE JIMHEMYATOro CIIEKTpa aroma
BOJIOPO/Ia, ECTECTBEHHAS! U UCKYCCTBEHHAS paJMOAKTUBHOCTD;
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ONKCHIBATh M3YYECHHBIE CBOWCTBA BELIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKHE, DIEKTPUUECKYIO MPOBOAMMOCTD PA3IMYHBIX CPEll) U AIEKTPOMArHUTHBIE
SBJICHUS! (TPOLIECCHI), UCIONB3Ys (PU3MUECKUE BEITUUMHBI: AJIEKTPUUECKUM 3apsf, cuiia
TOKA, OJJICKTPUYECKOE HAIPSDKEHUE, DJJIEKTPUYECKOE COINPOTHBIICHHUE, Pa3HOCTh
MOTEHIMAJIOB, AJEKTPOABMKYIIAsl CUIIa, padoTa TOKA, MHAYKIUS MarHUTHOTO MOJIsl, CUJIa
Amnepa, cwia JlopeHIa, WHIYKTUBHOCTb KaTyIIKH, S3HEPIUsl JJIEKTPUYECKOTO H
MarHUTHOTO TOJIEH, EPUOJ] U YacToTa KoJieOaHUM B KOJIeOATEIbHOM KOHTYpE, 3apsij U
CHJIa TOKa B IMpOILIECCe TapMOHUYECKHX 3JIEKTPOMAarHUTHBIX KojeOaHuid, (hokycHoe
paccTosiHUE W OINTHUYECKas CHJa JIMH3bI, MPU OINKCAHWU MPABUIBHO TPAKTOBATh
(bu3MUECKUI CMBICT UCHOJIb3YEMBIX BEIMUHUH, UX 0003HAUYCHUS U €IUHUIIbI, YKA3bIBaTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEJIMUYUHAMU;

OIKCHIBATh W3YYCHHBIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, UCTIONb3Ys (PU3NUECKHE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI M YAaCTOTA CBETA, YHEPrUs
U UMITYJIbC (OTOHA, IEPUOJT TIOTypacaia, SHEPTUs CBA3U aTOMHBIX SiIep, IPH OMHCAHUU
IPaBUIILHO TPAKTOBATh (PU3NUYECKUIT CMBICII UCIIOIb3yEMbIX BEIMUHMH, UX 0003HAYEHUS U
€IMHULbI, YKa3blBaTh (OPMYJIbl, CBSI3BIBAIOLIME JaHHYIO (U3UUYECKYIO BEIUUYHHY
C IpYTMMH BEJIMYMHAMM, BBIYUCIIATH 3HAU€HNE (PU3NYECKON BETUUMHBI;

aHaJIM3UPOBATh (PU3UYECKUE MPOLIECCHI U SBJICHUS, UCIIONIB3Ys (PU3MUECKHUE 3aKOHBI
U MPUHLUIBE: 3aKOH OMa, 3aKOHBI MOCJIEI0BAaTEIbHOIO U MAPAIEIbHOTO COETUHEHUS
IIPOBOJHUKOB, 3aKOoH Jlkoyns—J/leHna, 3aKOH 3JIEKTPOMarHUTHOM WHIYKLIHH, 3aKOH
NPSIMOJIMHEMHOTO  paclpOCTPaHEHUs CBETAa, 3aKOHbl OTPAXKEHUSI CBETA, 3aKOHBI
MPEJIOMJICHHS] CBETa, ypaBHEHHE DiHIITEWHa s poTodddexTa, 3aKOH COXpaHEHUS
DHEPIUH, 3aKOH COXPAHEHHsI MMITYJIbCA, 3aKOH COXPAHEHHUS 3JIEKTPUYECKOro 3apsja,
3aKOH COXPaHEHHUsI MaCCOBOI'0 YHCJIIA, TOCTYJIAaThl bopa, 3aKOH paiMoakKTUBHOIO pacnajia,
Opd 3TOM pa3inyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHa, €ro MaTreMaTH4ecKoe
BBIpAYKEHUE U yCIIOBUS (TpaHuUllbl, 0071aCTH) IPUMEHUMOCTH;

ONPECIIATh HAIPABJICHUE BEKTOpa WHIAYKIMM 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 MPOIIECCOB
C HCIOJIb30BAHUEM TMPSIMBIX, U KOCBEHHBIX H3MEPEHHI: Mpu 3TOM (POpMYIHpPOBATH
npoOieMy/3agadyy ¥ THUIOTE3y Y4eOHOro SKCIEPUMEHTa, COOUpaTh YCTAHOBKY
U3 MPEJI0KEHHOT0 000py10BaHusl, IPOBOJUTH OIBIT U (HOPMYIIMPOBATH BBIBOJIBI;

OCYILECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIUYUH, [IPU 3TOM
BbIOMpAaTh ONTUMAJIbHBII CHOCOO H3MEpPEHUS W HCIOJb30BaTh H3BECTHBIE METObI
OLICHKU IOI'PEIIHOCTEN U3MEPEHUN;

UCCIIEI0OBAaTh 3aBUCUMOCTH (PU3WYECKUX BEIMYHMH C MCIOJIb30BAHUEM MPSIMbBIX
U3MEpPEHUN: TpH OTOM KOHCTPYMPOBATH YCTAaHOBKY, (PUKCHpOBATH PE3YJIbTATHI
MOJIYYEHHOM 3aBUCUMOCTH (PU3WYECKHUX BEJIWYMH B BHJE TaOMUL U rpaduKoB, JenaTh
BBIBOJIbI 110 pe3yJbTaTaM UCCIICOBAHUS;
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co0uro1aTh MpaBuia 6€30MacHOro TPyAa Ipy MPOBEICHUH UCCIIEIOBAaHHUM B paMKax
y4eOHOTro HJKCIEpUMEHTa, y4eOHO-MCCIIEIOBATEIbCKON W TMPOEKTHON EATEIbHOCTH
C UCII0JIb30BAHUEM U3MEPHUTENBHBIX YCTPONCTB U JIA0OPATOPHOrO 000PYI0BaHUS;

pemaTh pacuy€THbIE 3a/la4dl C SIBHO 3aJaHHOM (PU3WYECKOW MOJAEINBIO, UCIOJb3Ys
¢dbu3nyueckre 3aKOHbI W TPHUHIUIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3ajaudl BbIOUpATh
(bU3HUECKYIO MOJIEIb, BBIACIATh (DU3NUECKUE BETMUUHBI U (POPMYIIbI, HEOOXOAUMBIE IJIs
e pelieHus, TPOBOIUTH PacuéThl M OICHUBATH PEATBHOCTH IMONYYEHHOTO 3HAYCHUS
(bU3UYECKON BEJIMYMHBIL;

pemaTh KadeCTBEHHBIC 3a/Jaud: BBICTPAaWBaTh JIOTMUECKH HEMPOTUBOPECUUBYIO
IETOYKY PACCYyKIEHUH C OMOopod Ha W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busznuecKue SBICHMS;

WCIONb30BaTh NpPU PEIICHWH Y4eOHBIX 3a7ad COBPEMEHHbIE WH(GOpPMAIMOHHBIE
TEXHOJIOTUM MJIi TIOMCKA, CTPYKTYpUPOBaHUS, HHTEPHpPETAllUd U MPEICTABICHUS
y4eOHOM U HAYYHO-MIOMYIPHON HHPOPMAIINH, TOTY4EHHON U3 Pa3IUnYHBIX HCTOYHUKOB,
KPUTUYECKU aHAJIM3UPOBATh MOTy4yaeMylo HH(pOpMaIIuIo;

OOBSCHATh NMPUHIMIBI JACUCTBUS MalllMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pa3nuyarh YCIOBHS MX 0€30MaCHOrO UCIOJIB30BAHMS B TOBCEAHEBHOM JKU3HU;

IPUBOJIUTH TPUMEPHI BKJIaJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-PU3UKOB
B Pa3BUTHE HAYKH, B O0BSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHI;

UCTIOB30BaTh TEOPETUUYECKUE 3HAHUS TO (U3MKE B TOBCEAHEBHON >KU3HU
g obecriedeHusi 0e30MacHOCTH TMpH OOpalleHuH ¢ NpubopaMu M TEXHUYECKHUMHU
yCTpOWMCTBAaMH, IJIsi COXPAHEHUs 370POBbSI U COOJIFOJIEHUS HOPM 3KOJOTHYECKOI'O
IIOBEJICHUS B OKPYKaKOLIEH CpeJIe;

paboTaTh B TpyMIIe C BHIMOJIHEHUEM PA3JIMYHBIX COIMATLHBIX POJICH, MIIAHUPOBATh
paboTy TpyMNIbl, palMOHATBHO paclpeneisTh OOS3aHHOCTH W IJIAHUPOBATH
JeSTEeNbHOCTh B HECTaHJAPTHBIX CHUTYaIUsX, aJ€KBAaTHO OLIEHUBATh BKJIAJl KaXKJ10TO
U3 YUYaCTHUKOB TPYIIbI B PEILIEHUE 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 y4arommxcs

y4eOHOI0 IIpeIMeTa

Paznen 1. ®usuka v MeTOAbI HAYYHOI O MIO3HAHMS

1.1 | ®usuka u METOBI 2 ®du3nka — HayKa O MPUPO/IE. N3ydeHune HayyHbIX (IMIUPUYECKUX U
HAy4YHOT'O TO3HAHUS HayuHnbie MeTo1bl HO3HAHUS TEOPETUYECKUX ) METO OB TIO3HAHUS
OKpYKaroliero Mupa. OKpPYXaroliero Mupa.
Ponp skcnepumenTa u reopun OOcyxaeHue rpaHul TPUMEHUMOCTH
B [IPOLIECCE MO3HAHUS IPUPOJIBI. (U3HYECKUX 3aKOHOB M TEOPHA.
DKCHEepUMEHT B (PU3HKE. Pabota B rpymmne no noaAroToBke
MopenupoBanue pU3NYECKUX KOPOTKHX COOOIIEHUI O POJIM U MECTe
SIBJIEHUW U TTponieccoB. Hayunsie (bu3KMKN B HayKe U B IPAKTUYECKOM
runore3bl. Pu3ndecKrue 3aKOHbI U NEATEIILHOCTH JIFOJIEH.
Teopuu. I paHULIbI NPUMEHUMOCTH JleMoHCTpanus aHaJOroBbIX U
¢uznyeckux 3akoHOB. [IpuHIUN U (POBBIX U3MEPUTENBHBIX TPUOOPOB,
COOTBETCTBUSI. KOMITbIOTEPHBIX JIATYUKOB.
Ponb 1 Mmecto Gpusuku OcBoeHME OCHOBHBIX MPUEMOB padOTHI
B (hopMUpPOBAHUM COBPEMEHHOM ¢ nudpoBoit maboparopuel 1Mo GhusuKe
HAYYHOU KapTUHBI MHPA,
B IIPAKTUYECKON JAECATEbHOCTH JIOACH
Hroro no pazaeny 2

' TIpu paspaborke paboueil MporpaMMbl B TeMAaTHYECKOM IIAHUPOBAHMH JOJDKHBI OBITH y4TeHBI BO3MOYKHOCTH HCIIONB30BAHHS AJIEKTPOHHBIX (IM(POB BIX)
00pa30BaTENIbHBIX PECYPCOB, SIBISIOMIMXCS Y4eOHO-METOAUUECKUMH MaTepHaIaMy, COIEPkKaHUE KOTOPBIX COOTBETCTBYET 3aKOHO/ATENILCTBY 00 00pa30BaHUU.
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Pasznena 2. Mexanuka

2.1

Kunemartuka

MexaHndeckoe ABUKEHHUE.
OTHOCHUTENBHOCTh MEXAaHUYECKOT O
nBrkeHus. Cucrema oTcuéTra.
Tpaekropusi.

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

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MPSAMOJIMHENHOE JBUKCHUE.
I'paduku 3aBUCUMOCTH KOOPUHAT,
CKOPOCTH, YCKOPEHUS, ITyTH U
nepeMelleHrs MaTepuaibHOU TOUKU
OT BPEMEHHU.

CBoOoniHOE najieHue. Y CKopeHue
CBOOOJHOIO Ma/IeHHUs.
KpuBonuHeiiHOE 1BUXEHUE.
JIBr>KeHME MaTepUaIbHON TOUKHU
110 OKPY>KHOCTH C TTIOCTOSIHHOM 11O
MOJIYJIFO CKOPOCTBIO. YTJI0Bas
CKOPOCTb, JINHENHAsA CKOPOCTb.
[lepron u yactora oOpaleHus.
LleHTpOCTPEMUTENBHOE YCKOPEHHE.
TexHuueckne ycTporucTBa u

[IpoBeneHre SKCIIEpUMEHTA: U3yUEHUE
HEPaBHOMEPHOI'O IBUXKEHUS C LIETIBIO
OnpeJIeIEHNs] MTHOBEHHOM CKOPOCTH;
UCCJICIOBAaHNE COOTHOIICHUS MEXKTY
MyTSIMU, IPOUACHHBIMU TEJIOM

3a MOoCIeI0BaTENIbHbIC PABHbBIC
MPOMEXYTKH BPEMEHU TIPU
PaBHOYCKOPEHHOM JBUKEHUU

C HAaYAJIbHOM CKOPOCTHIO, PABHOW HYIIIO;
M3Yy4YEHUE JIBUXKEHUS IIapuKa B BA3KOU
KUJIKOCTH; U3YYEHUE JBUKECHUS TeNa,
OpOIIEHHOTO TOPU3OHTAIBHO.
OOBsiCHEHHE OCHOBHBIX ITPUHITUIIOB
JIEUCTBUSI TEXHUUYECKUX YCTPOMCTB,
TaKUX KaK: CIIUJIOMETP, LIEMTHBIE U
peMEHHBIE Tepelaun JTBIKCHUS; U
yCJIOBUH WX 6€30MacHOro
UCII0JIb30BaHUS B IOBCETHEBHOM
KHU3HH.

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

C HCTIOIb30BAaHUEM OCHOBHBIX (hOPMYIT
KMHEMATHKHU.

[TocTpoenue u anau3 rpauKoB
3aBUCUMOCTEN KUHEMATHYECKUX
BEJIMYUH OT BPEMEHHU

JUJIs1 PABHOMEPHOTO
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MIPAKTUYECKOE TPUMEHEHHUE:
CIIUJIOMETP, IBUKEHUE CHAPSAIOB,
LIETIHBbIE U pEMEHHBIE NEpeIavn

U PaBHOYCKOPEHHOTO MPSMOJIMHEHHOT 0
JIBUYKEHUS.

Pacno3naBanue pu3n4eCcKux sSBICHUN
B YUEOHBIX OMBITAX U OKPYKarolen
KU3HU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEUHOE
NIBIDKEHHE, CBOOOTHOE MaJICHUE TEll,
JBUKEHUE TIO OKPYKHOCTH.

Onurcanne MEXaHUYeCKOro JIBUKEHUS
C UCIOJIb30BaHUEM (U3UUECKUX
BEJIMYMH: KOOPAUHATA, MYTh,
nepeMenieHrue, CKOpocTh, YCKOPEHUE.
Pabora B rpynnax npu rjiaHUpOBaHUH,
MIPOBEJICHUU U UHTEpHpETalluU
pe3yJIbTAaTOB OMBITOB U aHATU3E
JOTIOJTHUTEIIbHBIX UCTOUHUKOB
uH(MOpMAIIIH IO TeMe

2.2

JlnHaMuKa

[IpuHIMIT OTHOCUTENBHOCTH
I'anuines. Ilepssiii 3akoH HproToHAa.
NuepunanbHble CHCTEMBI OTCUETA.
Macca Tena. Cuna. [Ipuniun
CYIIEpPIIO3UIIUM CUJI. BTOpO# 3aK0H

HproTona /11 MmarepuaibHOM TOYKH.

Tpernit 3akoH HeroToHa

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

CpaBHeHHE Macc B3aUMOICHCTBYIOLIUX
TeN.

N3y4uenue 3aBUCUMOCTH CHUJIBI
YIIPYTOCTHU OT Jiehopmanuu; cpaBHEHUE
CWJI TPEHUS TTOKOSI, KaYeHUs U
CKOJIb)KCHHUSI.

OOBbsicHEHHE HEBECOMOCTH.
[IpoBeneHue 3KCIEpUMEHTA:
UCCJIEIOBaHNE 3aBUCUMOCTH CHJI
YIIPYTrOCTH, BO3HUKAIOIIUX B MPYKUHE
U PE3MHOBOM 00pasIle, OT UX

31




denepanbhas pabouas nporpamma | Ousuka. 10—11 kmaccst (6a30BbIit yPOBEHB)

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

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

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

[TocTynarensHOE U BpaljaTeabHOE
JBUKEHHUE aOCOIOTHO TBEPIOTO
Tena.

MOMEHT CHIIbI OTHOCUTEIIBHO OCH
BpaiieHus. [inedo cumel. Y cioBus
paBHOBECHS TBEPAOTO TENA.
TexHuyeckue ycTponucTsa u
MPaKTUYECKOE TPUMEHEHHUE:!
NOAIINITHUKH, IBUKEHUE
UCKYCCTBEHHBIX CITYTHUKOB

nedopmanun; u3ydeHue JTBUKCHUS
Opycka 1o HaKJIOHHOM TJIOCKOCTH;
MCCIIEJOBAHNE YCIIOBUN PaBHOBECHS
TBEPAOTO TEJA, UMEIOLIETO OCh
BpaIlcHusI.

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

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

Pemenue pacu€THbIX 3a7a4 C SIBHO
3aIaHHON (PU3UYECKON MOJIEIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U GopMyI TUHAMUKH.

PacnioznaBanvie pu3nuecKux sSBICHUN
B YUEOHBIX OMBITAX U OKPY>Karoen
YKU3HU: UHEPLINS, B3aUMOJICUCTBUE TE.
AHanmu3 pU3NYECKUX MPOIIECCOB U
SIBJICHUH C UCIIOJIb30BAHUEM 3aKOHOB U
MPUHIIUAIIOB: 32aKOH BCEMUPHOTO
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tarorenus, I, I u III 3akonsl HeroTOHA,
MIPUHIHT CYIIEPIIO3UIIAN CHJI, TPUHIIUII
PaBHOIIPABHOCTH UHEPILIMATIBHBIX
CUCTEM OTCYETA

2.3

3aKOHbBI COXPAHEHHUS B
MEXaHUKE

NMynbsc MaTepraibHON TOYKH
(Tena), cucTeMbl MaTepUAIbHBIX

TOYCK. I/IMHYHBC CHJIBI 1 U3MCHCHUC
HMITYyJIbCa TCJIa. 3aKoH COXpaHCHUA
HMITYJIbCA. PeakTuBHOE JABUKCHHUC.

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

[TorennmaneHas 3HEPrUs.
[ToreHumManbHast SHEPrUs ypyro
nehOpMUPOBAHHON MPY>KUHBI.
[ToreHumanbHas 3HEprus Tea
BOJIM3U MMOBEPXHOCTH 3EMJIH.
IloreHmanbHbBIE U
HETOTCHIIUAJIbHBIE CUJIbI. CBSI3b
PabOTHI HETTOTEHIIUAJILHBIX CHJI
C U3MEHECHUEM MEXaHUYECKON
DHEPIUMU CUCTEMBI TeJl. 3aKOH
COXPAHEHUSI MEXaHUYECKOU
SHEPIrUH.

Yupyrue u Heynpyrue

[IpoBeneHnEe 3KCIEPUMEHTA: U3yUEHUE
a0COJIIOTHO HEYIPYTOro ynapa

C IOMOUIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MASITHUKOB; UCCIIEIOBAaHNE
CBSI3U PabOTHI CUJIbI C U3MEHEHUEM
MEXaHUYECKOU dJHEPIUH Tela

Ha IIPUMEPE PACTSKEHUS pE3HHOBOIO
KIyTa.

OneHka abCOIIOTHBIX U OTHOCUTEIIbHBIX
NOTPEIIHOCTEN U3MEepEeHUN (PU3NUECKUX
BEJIMYMH.

Pemrenne pacu€THbIX 3a/1a4 C SIBHO
3aTaHHOM (PU3HYCCKON MOJIEIBIO

C UCIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
U GOopMyJ IMHAMUKH U 3aKOHOB
COXPaHCHMUS.

Pemrenne kauecTBEHHBIX 3a/1a4

C OIIOPOM Ha U3YYEHHBIC B pa3fere
«MexaHuKa» 3aKOHbI, 3aKOHOMEPHOCTHU
U (pU3HYECKHUE SBJICHUS.

Onucanue MEXaHUYECKOrO IBUKEHUS C
UCIOJIb30BaHUEM (PU3HUECKUX BETUYMH:
UMITYJIbC TE€Nla, KHHETUYECKast SHEPTHsl,
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CTOJIKHOBEHHUSI.
TexHuueckre ycTporucTBa u
[IPAKTUYECKOE TPUMEHEHHUE:
BOJAOMET, KONIEP, NPYKUHHBIN
MHUCTOJIET, IBUKECHUE PAKET

NOTEHIMAJIbHAS SHEPIHsl, MEXaHUYECKast
paboTa, MEXaHUYEeCKasi MOIHOCTb.
AHanmu3 pU3NIECKUX MPOIIECCOB U
SIBJICHUI C UCITOJIb30BAaHUEM 3aKOHA
COXpaHEHUS] MEXaHUYECKOW SHEPIUH,
3aKOHA COXPAHEHUS UMITYJIbCA.
OObsicCHEeHHE OCHOBHBIX TPUHITUIIOB
JEUCTBUS U MMPAKTUYECKOTO
NPUMEHEHUSI TEXHUYECKUX YCTPOMCTB,
TAKUX KaK: BOAOMET, KOMED,
IIPYKUHHBIN ITUCTOJIET.

OOBbsiICHEHUE IBMXKEHUS PAKET C ONTOPOM
Ha U3y4YCHHbIC (PU3NUECKUE BEITUUUHBI U
3aKOHBI MEXaHUKHU.

Hcnonp30BaHue Npy MOATOTOBKE
COOOIIIEHNH O TPUMEHECHUH 3aKOHOB
MEXaHUKHA COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJIOTUM JIJIs
MOMCKA, CTPYKTYPUPOBAHUS,
WHTEPIPETALUHN U NPEICTABICHUS
uH(OpMAIH, KPUTUIECKUHN aHATTU3
noixyyaeMon nH(poOpMauu

[IpoBenieHrEe KOCBEHHBIX U3MEPEHUH,
VCCIIEOBAHNN 3aBUCHUMOCTEN
($u3nYECKUX BETMYHH, TPOBEPKa
IPEIJIOKEHHBIX TUIIOTE3

Hroro no pazuneny

18
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Pasznen 3. Mouieky/sipHasi pU3HKa ¥ TEPMOAMHAMHUKA

3.1

OCHOBBI
MOJIEKYJIIPHO-
KUHETUYECKOU TEOPUHU

9

OCHOBHBIC TTOJIOKCHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPHUH M UX OIBITHOE OOOCHOBAHHE.
bpoyHOBCKOE NBHKEHME.
Huddysus. Xapakrep ABIKCHUS U
B3aUMOJICHCTBUS YaCTHUI] BEIIISCTBA.
Mojenu cTpoeHus ra3os,
KHUIKOCTEN U TBEPABIX TEN U
00BSICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE ATHUX MoJjieiel. Macca u
pasmepsl mosekyil. KonndectBo
BemiecTBa. IloctossHHas ABoraapo.
TennoBoe paBHOBECHE.
TemmepaTtypa u €€ u3MepeHue.
[IIkanma remneparyp Llenbcusi.
Mopenb neaabHOro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KMHETUYECKOM
TEOPUU UJICAUTHHOTO rasa.

AOGcommoTHas TeMIreparypa Kak Mepa

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

3akoH lansToHa. M3ompoieccsl

[IpoBeneHne SKCIEpUMEHTA:
OIpeZIeJICHHE MacChl BO3yXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MepeHnii 00bEMa KOMHATBHI, TaBJICHHUS
Y TEMIIEPATYpPbI BO3AyXa B HEW;
MCCJIEIOBAaHNE 3aBUCUMOCTH MEXITY
rapamMeTpamMu COCTOSTHUSI pa3peKEHHOT O
rasa.

OreHka aOCOMIOTHBIX U OTHOCUTEIbHBIX
MOTPEIIHOCTEN N3MepeHn PU3NIECKUX
BEJIMYHH.

OOBbsiICHEHME OCHOBHBIX TPUHITUIIOB
NENCTBUI TepMOMETpa U OapoMeTpa U
yCJIOBUH UX 6€30MacHOro
VICIIOJIb30BaHMS B ITOBCETHEBHOMN
KHU3HH.

PacnioznaBanvie Gpuznyueckux sBICHUN

B yU4€OHBIX OMBITAX U OKPY>KarOIIeH
KU3HU: U dy3us, OpoOyHOBCKOE
JBH)KCHUE.

Onucanue TEIUIOBBIX SABJICHUN

C UCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: JABJICHUE ra3a, TeMIeparypa,
CpEIHAS] KHHETUYECKAs SHEPI s
Xa0TUYECKOI0 IBUYKEHUSI MOJIEKYII,
CPEIHEKBaApPAaTHUYHAsA CKOPOCTh
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B UJICAJIbHOM Ta3e C MOCTOSHHBIM
KOJIMYECTBOM BEILIECTBA.
['paduueckoe npeacraBieHue
M30IIPOLIECCOB: U30TEPMa, U30X0pa,
n3obapa.

TexHuyeckue ycTponucTsa u
IIPAKTUYECKOE IIPUMEHEHHUE:
TEPMOMETP, OapoMeTp

MOJIEKYIL.

AHanu3 pU3n4ecKuX IpoIeccoB U
SIBIICHUU ¢ ucnojb3oBanuem MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpEIHEN
KMHETUYECKOU YHEPTUU TEILIOBOIO
JBIDKEHUST MOJIEKYJT ¢ a0COTIOTHOM
TEMIIEPATYPOU.

Pemenune pacu€rHbIX 3a71a4 € IBHO
3a7aHHON (PU3UYECKON MOAEIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX
nonoxeHnit MKT, 3akoHOB u dhopmyn
MOJIEKYJISIPHOU (PU3UKH.

Pabota B rpymnmnax npu riaHupOBaHUH,
MPOBEICHUU U UHTEPIIPETALIUN
pPE3YyIAbTAaTOB OMBITOB U aHATIU3E
JOTOJTHUTEIIbHBIX UICTOUHUKOB
uH(pOpMaIIMK IO TEME

3.2

OCHOBBI
TEPMOIMHAMHKHU

10

TepMoanHamMu4deckasi CUCTEMA.
BHyTpenHss sHEprUs
TEPMOJAUHAMHUYECKON CUCTEMBI U
CIIOCOOBI €€ U3MEHEHUSI.
KonuuecTBo Tenotsl u padbora.
BuyTpeHHss 3HEprust 0THOATOMHOTO
HJIcaIbHOro raza. Buasl
TEIJIONEPEIauM: TEIIONPOBOIHOCTb,
KOHBEKIIHs, U3JIy4YEeHUE. Y IeJIbHAas
TEIJIOEMKOCTh BELIECTBA.

[IpoBeneHue 3KCIEpUMEHTA: U3MEPEHHUE
YAEIbHOM TETIIOEMKOCTH BEIIECTBA.
Ornenka aOCONIOTHBIX M OTHOCHUTEIBbHBIX
MOTPENTHOCTEN U3MEpeHU (PU3NIeCcKuX
BEJINYHH.

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

OOBsicCHeHHE TPUHITUIIOB JIEUCTBUS U
YCIIOBHI 0€30IaCHOT'0 UCIIOIb30BaHUS
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KommuecTBo TerioTsl

IIPU TEIUIONEpEaaye.

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

BTopoii 3aK0H TEpPMOIUHAMUKH.
HeoGpatumocTs mpoiieccoB

B [IPUPOJE.

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

B TEIUIOBBIX MAIlIMHAX.
Koaddunuent nonesnoro aecTaus
TEIUIOBOW MAIlIWHBI.

Hukn KapHo u ero ko3@puuueHt
[IOJIE3HOT'O JICHCTBUS.
DKOJ0ruyecKrue npoodaemMsl
TEIJIO3HEPT€TUKM.

TexHnueckne ycTpoucTBa u
MPaKTUYECKOE MPUMEHEHHE:
JIBUTATENIb BHYTPEHHETO CrOpaHus,
OBITOBOH XOJIONUIIBHHUK,
KOHJULIOHED

B TIOBCETHEBHOM JKU3HU JIBUTATEIIS
BHYTPEHHETO CrOpaHusi, ObITOBOIO
XOJIOJAWIbHUKA, KOHIUIMOHEPA.
Omnucanue CBOMCTB T€J U TEIJIOBBIX
SIBJICHUW C UCIIOJIb30BAaHUEM
(du3NYECKUX BETIMYMH: JABJICHUE Ta3a,
TEeMIepaTypa, KOJIUIECTBO TETIOTHI,
BHYTPEHHsIS DHEPrus, padoTa rasa.
Pemenne pacu€THbIX 3a/1a4 C SIBHO
3aJJaHHON (PU3MIECKON MOJCIHIO

C HCTIOJIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (HOpMyI MOJEKYJISIPHON (DU3UKHU U
TEPMOJANHAMUKHU.

Pemenne kauecTBEHHBIX 3a1a4

C OIOPOI HAa N3YUEHHBIE B pa3fiee
«MonexynsipHas Qusuka u
TEPMOJMHAMHKAY 3aKOHBI,
3aKOHOMEPHOCTH U (pU3UYECKHE
SIBTICHHSI.

PaGora B rpymnmax npu aHanmse
JIOTIOJIHUTENIBHBIX UCTOYHUKOB
uH(pOpPMAIUH TI0 TEME
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3.3

ArperarHsie
COCTOSIHMS BEILECTBA.
@da30BbIE NTEPEXOABI

[TapooOpa3zoBaHue U KOHACHCAIHUS.
HcnapeHue u KUMEHUE.
AOGCOIIOTHAS. U1 OTHOCUTEIIbHAS
BJIAKHOCTH BO3Ayxa. HaceimeHHbIn
nap. Y nenpHas TemioTa
nmapoo0pazoBaHusi. 3aBUCUMOCTh
TEMIIEPATYPHI KUTIEHUS OT TABJICHUSI.
Teépnoe Teno. Kpucrammmueckue u
amop(dHbIe Tena. AHU30TPOMHS
CBOMCTB KPUCTAJJIOB. JKuakue
kpuctauibl. CoBpeMEHHbIE
Marepuansl. [lnaBnenue u
KpUCTAJUIM3alus. Y IeJIbHas TEIIoTa
rasienusi. Cyomumanus.
YpaBHeHHE TeIIOBOro OaaHca.
TexHuueckne ycTponucTBa u
MPaKTUYECKOE TPUMEHEHHUE:!
TUTPOMETP U TICUXPOMETD,
KATOPUMETP, TEXHOJIOTUH
NOJIyYEHUSI COBPEMEHHBIX
MaTepuagoB, B TOM YUCIIE
HaHOMAaTEpHUaJiOB,

Y HAaHOTEXHOJIOTUHU

[IpoBeneHre SKCIIEpUMEHTA: U3MEPEHUE
OTHOCHUTEJIbHOW BIQXKHOCTH BO31yXa.
OreHka aOCOIFOTHBIX U OTHOCUTEIIbHBIX
MOTPEIIHOCTEN N3MEepEeHUN (PU3NIECKUX
BEJINYUH.

N3ydeHne cBOMCTB HACBIEHHBIX
apoB, CIOCOOOB U3MEpPEHUs
BJIQYKHOCTH

HaGmonenue kunenus npu
MOHUKEHHOM JIaBJICHUM, HATPEBAHUS

Y TJIABJICHUS KPUCTAIUIMYECKOTO
BEIIIECTBA.

OObsicCHEHUE TPUHIIUIIOB JICHCTBUS U
yCIIOBUI 0€30MacHOr0 MUCIOIL30BaHUS
B [IOBCEJIHEBHOM KU3HU TUTPOMETPA,
MICUXPOMETPA, KaJTOPUMETPA.

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

Pemenue pacu€THbIX 3a7a4 C SIBHO
3aJJaHHON (PU3MIECKON MOJCIHIO

C UCIOJIb30BAHUEM YPABHEHHUS
TEIJIOBOTO OayaHca.

Penienune kauecTBEHHBIX 3a1a4

C OMOPOM HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PU3UUYECKHE
SIBJICHUS T10 TEME.
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Pacnio3naBanue ¢pu3ndecKkux sSBICHUN
B YU€OHBIX OMBITAX U OKPY>KAIOIIEH
KU3HU: nedopmarust TBEPABIX TeT,
HarpeBaHue U OXJIAXKJECHUE Tell,
W3MEHEHUE arperaTHbIX COCTOSIHUM
BEIIECTBA U OOBSICHEHUE UX HA OCHOBE
3aKOHOB U (POPMYJ MOJIEKYJIIPHOU
bu3uKH.

Hcnonb3oBanne nHGOPMAITUOHHBIX
TEXHOJIOTUM JIJIs1 TTOKCKA,
CTPYKTYpUPOBAHMUS, UHTEPIPETAIIUU U
npeacTaBieHus HHGOpMaIuy Mpy
MOJITOTOBKE COOOIIEHU O TPUMEHEHUHN
3aKOHOB MOJICKYJISIPHON (DU3UKHU U
TEPMOJANHAMHKHU B TEXHHUKE

Y TEXHOJIOTUSIX

Hroro no pazneny 24
Paznen 4. djekTpoauHaMuKka
4.1 | DnekTpocTaTuka 10 DJieKTpu3anus Tei. JiekTpuueckuid | [IpoBeneHue SKCrepuMEHTa: U3MEPEHUE

3apsan. [IBa Buaa 3JIEeKTpUYECKUX
3apsanoB. [IpoBogHuKw,
JIUBJIEKTPUKU U TMOTYTIPOBOAHUKHU.
3aKOH COXpPaHEHUS INEKTPUUECKOTO
3apsza.

BzaumopericTBue 3aps10B. 3aKOH
Kynona. ToueuHslii 3JIEKTPUYECKUN
3apsl. DNEKTPUUYECKOE TOJIE.

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

N3yueHue NpUHIUIIOB AEHCTBUS
AJIEKTPOCKOIIA, JIIEKTPOMETPA,
KOH/JIEHCATOpa.

N3yueHue NpuHIUIIOB AEHCTBUS
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Hanpsk€HHOCTB 2JIEKTPUYECKOTO
nosist. [IpuHnun cynepnosuuuu
BJICKTPUYECKUX TTOJer. JIMHumM
HANPsHKEHHOCTH DJIEKTPUYECKOTO
TTOJIAL.

Pabota cui 351eKTpoCTaTH4EeCKOro
noJist. [lorennman. Pa3HocTs
noreHuuanoB. [I[poBogHUKYN 1
JIUDJIEKTPUKU B
AJEKTPOCTATUYECKOM MOJIE.
JlnanexTpuyeckas MPOHUIAEMOCTb.
DnekTpoéMKocTh. Konaencarop.
DNEeKTPOEMKOCTH TIOCKOTO
KOHJIEHCAaTOpa. DHEPrus
3apsKEHHOI0 KOHJIEHCATOopa.
TexHuueckre ycTponucTsa u
MPAKTUYECKOE TPUMEHEHHUE:
AJIEKTPOCKOIL, 3JIEKTPOMETD,
AJIEKTPOCTATUYECKAS 3aIUTA,
3a3eMJICHUE JIEKTPONPUOOPOB,
KOHJIEHCATOP, KOIMPOBAJIbHBIN
anmapar, CTpyMHBIN IPUHTEP

U yCJIOBHI 0€30MacHOr0 MPUMEHEHHUS
B [IPAKTUYECKOM KU3HU,
KOIIMPOBAJIBHOI'O anmnapara, CTpyiHOro
IIPUHTEPA.

Paccmotpenue gpuznueckux OCHOBaHUMN
3JIEKTPOCTATUYECKOU 3aIUThI U
3a3eMJIEHUS AJIEKTPONprOOPOB.
Pemenune pacu€rHbIX 3a71a4 € IBHO
3a7jaHHON (PU3UYECKON MOEIBIO

C UCIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
U GOpMYI SIEKTPOCTATHKHY.

Pemienre kauecTBEHHBIX 3a/1a4

C OIIOPO¥ Ha U3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HUECKUE
SIBJICHUS 3JIEKTPOCTATHUKH.
PacnioznaBanue Gpuznyeckux sBICHUN
B y4€OHBIX OMBITAX U OKPY>KaroIIeH
YKU3HU: DJIEKTPU3ALIMS Tell,
B3aMMO/ICHCTBUE 3apsAJI0B U O0BICHEHHE
UX Ha OCHOBE 3aKOHOB U (hopMyI
AIEKTPOCTATHKH.

Onucanue U3y4eHHbIX CBOMCTB
BEIIECTBA U AJIEKTPUUYECKUX SBJICHUI

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

AHanmu3 pU3NIECKUX MPOIIECCOB U
SIBIICHUU C UCIIOJIb30BAaHUEM
(bu3MUECKNX 3aKOHOB: 3aKOHA
COXpaHEHUS ANEKTPUUYECKOro 3aps/a,
3akoHa Kymona.

Pabota B rpynmnax npu ananuse
JIOTIOTHUTEIILHBIX HCTOYHUKOB
nH(OPMAITIH ¥ TIOJITOTOBKE COOOITICHUH
O MPOSIBJIEHUH 3aKOHOB 3JIEKTPOCTATUKH
B OKPYXKaIOIIeH KU3HHU U IPUMCHCHUH
UX B TEXHUKE

4.2

IlocTossHHBIII

AJIEKTPUYECKUH TOK.

Toku B pa3IM4HBIX
cpenax

12

DJIEKTPUUYECKUN TOK. Y CIIOBUS
CYILIECTBOBAHMUSI DJIEKTPUUIECKOTO
Toka. crounuku Toka. Cuia Toka.
[TocTOAHHBIN TOK.

Hanpsioxenue.

3akoH OMa 1J1s1 yyacTKa LenHu.
DNEKTPUYECKOE COMPOTUBIICHHUE.

VY IenbHOE COMPOTUBIICHHE
BeniectBa. [locnenoBarensHoe,
napajuiesibHOe, CMEIIIaHHOE
COCIMHEHHUE MTPOBOHUKOB.

Paborta »nexkTpudyeckoro Toka.
3akoH J[xoyns—Jlena. MomiHocTh
AJIEKTPUYECKOTrO TOKA.

[IpoBeneHre SKCIepUMEHTAa: U3y4eHUE
CMEIIIAHHOTO COSJIMHEHUS PE3UCTOPOB;
n3mepenne DJIC UCTOUHMKA TOKA U €ro
BHYTPEHHET'O COIPOTUBIICHNUS;
HaOII0ICHHUE DJISKTPOJIH3A.

OneHka abCOIOTHBIX U OTHOCUTENIbHBIX
MOTPENTHOCTEN U3MEpeHU (PU3nIecKux
BEJINYUH.

OObsicHEeHUE MPUHIIMIIOB IEHCTBUS U
yCIIOBUI 0€30M1acCHOr0 NPUMEHEHUS
amIiepMeTpa, BOJIbTMETpa, peocTara,
HMCTOYHUKOB TOKa,
AJIEKTPOHATrpeBaTEIbHbIX U
AIIEKTPOOCBETUTEIHHBIX TPUOOPOB,
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DIIEKTPOABIKYIIAsl CUJIA U
BHYTPEHHEE COIPOTUBIICHUE
MCTOYHHKA TOKA. 3akoH OMa

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

DneKTpoHHAasi MPOBOJUMOCTD
TBEPIBIX METAJIOB. 3aBUCUMOCTh
COIPOTHUBJICHHS] METAJIIIOB

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

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

DIIEKTPOIH3.
DJIEKTPUYECKUN TOK B ra3ax.
CaMoCTOsATENbHBIN U
HECAMOCTOSITEJIbHBIN pa3psii.
Monnus. [1na3zma.
TexHuueckne ycTponucTsa u

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

Pemenue pacu€THbIX 3a1a4 C SIBHO
3aIaHHON (PU3UYECKON MOJIENBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u popmyi Tembl «IlocTosTHHBIN
DIEKTPUYECKUU TOK.

Pacnio3naBanvie Gpuznyeckux sSBICHUN
B YUEOHBIX OMBITAX U OKPYKaroen
YKU3HU: DJIEKTpUYECKasi MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MAarHUTHOE JECUCTBUS TOKA.

AHaIIM3 3JIEKTPUYECKUX SIBJICHUH U
MPOLIECCOB B LEMSX MOCTOSHHOTO TOKA
C UCIIOJIb30BAHUEM 3aKOHOB: 3aKOH
OmMma, 3aKOHOMEpPHOCTH
MIOCJIEIOBATENBHOrO ¥ NApaJLIEIbHOTO
COEIMHEHNS POBOAHUKOB, 3aKOH
Jxoyns-Jlenua.

Onucanue n3y4eHHbIX CBOMCTB
BEILECTB U JICKTPUUECKUX SIBJICHUI

C UCIOJIb30BAHUEM (PUBUYECKUX
BEJIMYUH: JICKTPUUECKUU 3apsiji, CHIIA
TOKa, SJIEKTPUUYECKOE HANPSHKEHUE,
AIEKTPUUYECKOE COMTPOTUBIIEHNUE,
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MPAKTHUECKOE MPUMEHEHHE:
amIepMeTp, BOJIbTMETP, PeocTar,
MCTOYHUKH TOKa,
AJIEKTPOHArpeBaTeIbHbIE TPUOOPHI,
AIEKTPOOCBETUTENbHBIEC TPUOOPHI,
TEPMOMETP COMPOTUBIICHUS,
BaKYyMHBIH THOJI, TEPMUCTOPHI U
(bOTOpPE3UCTOPHI,
MOJTYIIPOBOJHUKOBBIN U0,
rajbBaHUKa

pa3zHocTh norexHiumanos, I/[C, padora
TOKa, MOIITHOCTh TOKA.

Hcnons3oBanue nH(MOPMAIMOHHBIX
TEXHOJIOTUM JIJIs1 TOKCKA,
CTPYKTYpUPOBaHMUS, HUHTEPIPETAIIUN U
npeacTaBieHus HHQOpMaIuK npu
MOJATOTOBKE COOOIICHU O TPUMEHEHUHN
3aKOHOB IOCTOSIHHOT'O TOKa B TEXHUKE H
TEXHOJIOTHX

Htoro no pazneny 22
Pe3epBHOE Bpems 2
OBHIIEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
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11 KJIACC

HanmenoBanue

Ne KonmuaecTBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3nesoB U TEM [IporpammHoOe conepxaHue

n/m 4acoB o0 y4armmxcs

y4eOHOI0 ImpeIMeTa
Paznen 1. diekTponuHamMuka
1.1 | MaruuTHOE€ moJe. 11 [TocTostHHBIE MAarHUTHI. [IpoBenenue 3KcriepuMeHTa: N3y4YeHUe

DJIeKTpOMarHuTHas
WHTYKITUSI

B3aumopaeincTBre NOCTOSHHBIX
MarHuToB. MarHuTHoE IoJIe.
BekTop MaraHuTHOM MHIYKLIHAH.
[Tpunnun cynepno3unuu
MarHuTHBIX IojieH. JInnuu
MarHuTHOW MHAYKInU. KaptuHa
JIMHUM MarHUTHOW MHAYKIIMA MOJIA
ITIOCTOSSHHBIX MarHUTOB.
MarnuTHOE 1MoJie TPOBOJHUKA

¢ TokoM. KapTuHa TUHUI UHIYKIIUH
MAarduTHOTO II0JISI JUTMHHOT'O
MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O
KOJIbLIEBOT'O IIPOBOJHUKA, KaTYIIKH
¢ TokoM. OnbIT DpcTea.
B3anmoperictBue npoBOTHUKOB

C TOKOM.

Cuna Amnepa, €€ MOIy/b U
HAaMpaBJICHUE.

Cuna JlopeHnna, €€ MOysIb 1
HarpasiieHue. J[BrxxeHue
3apsKEHHOW YaCTHIIbI

MAarHUTHOTO ITOJIS KaTYIIKH C TOKOM;
UCCJIEIOBAHUE JEHUCTBUS TIOCTOSHHOIO
MarHuTa Ha paMKy C TOKOM;
UCCIJIEIOBAHUE SIBJICHUS
AIEKTPOMAarHUTHOW MHIYKIUH.
OneHka a0COIIOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEPEHUIN (PU3NYECKHUX
BEJIMYMH.

OObscHEHNE TPUHLUIIOB IEUCTBUS U
yCIIOBU 0€30M1acCHOT0 MPUMEHEHUS
ITOCTOSIHHBIX MarHUTOB,
AJIEKTPOMAarHUTOB, 3JIEKTPOIBUTATEI,
YCKOPUTEIIEH 3JIEMEHTAPHBIX YaCTHLI,
MHIYKIIMOHHOM IIEYH.

Pemenne pacu€rHbIx 3a1a4

Ha MpUMEHEHUE POPMYI TEMBI
«MarnuTtHOe nojue. DIeKTPOMAarHuTHas
WHTYKIUSD.

Pelenne kauecTBEHHBIX 3a/1a4

C OIOPOY HA U3YUYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTHU U (PU3HUYECKHE
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B OJJHOPOAHOM MAarHMWTHOM IIOJIE.
Pa6ora cumnsr Jlopenna.

SIBneHne ANEKTPOMArHUTHOU
nHaykuu. [lotok BekTopa
MarHUTHOW WHIYKIIHH.
DNEeKTpOABHIKYILAs CHJIa MHIYKLUU.
3aKOH AJIEKTPOMarHuTHON
nHaykunu Papanes.

Buxpeoe anekrprueckoe noie.
DNEeKTPOABHIKYILIAs CHJIa MHIYKIUU
B IIPOBOJIHUKE, IBHKYILIEMCS
MIOCTYNATEIBHO B OTHOPOJIHOM
MAarHUTHOM MOJIE.

IIpaBuno Jlenua.

NunykTuBHOCTD. SIBIEHUE
CaMOMHIYKIHH. DJIEKTPOABUKYILIAs
CUJIa CaMOMHIYKLIHUH.

DHeprusi MarHUTHOTO MOJIS KaTyIIKH
C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.
TexHnueckne ycTpoucTBa u
IPAKTUYECKOE IPUMEHEHHE:
IIOCTOSIHHBIE MarHMTHI,
AJIEKTPOMArHUTHI,
AJIEKTPOABUTATENb, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHLI,
MHYKIIMOHHAS TeYb

SABJIEHUS TeMbI «MarHUTHOE TOJIE.
DJIEKTPOMAarHUTHAs! UHIYKIHAS.
OrnpeneneHre HaMPaBICHUS BEKTOPa
WHAYKIIUA MarHUTHOTO MOJIs
MIPOBOJIHUKA C TOKOM, CHJIbI AMIIEpa
u cuiibl JIopeHna.

Pacno3naBanue pu3N4ECKUX SIBICHUN
B YU€OHBIX OMBITAX M OKPYKAIOIIEH
YKUA3HU: B3aUMOJICVICTBUE MAarHUTOB,
AJIEKTPOMArHuTHasE UHAYKIUSA,
NENCTBHE MAarHUTHOTO TOJIS Ha
MPOBOJAHUK C TOKOM M JBHKYIIIAMCS
3apsn.

AHanuM3 3JIEKTPOMarHUTHBIX SBICHUN
C UCIIOJIb30BAHUEM 3aKOHA
AJIEKTPOMArHUTHOW UHIYKIINH.
Onucanue n3y4eHHbIX CBOMCTB
BEILIECTB U 3JICKTPOMArHUTHBIX
SABJICHUH C UCIIOIb30BAHUEM
(U3UYECKUX BETMYUH: WHITYKITUS
MarHuTHOTO MOJIsl, cujla AMrepa, cuiia
JlopeH1ia, ”HAYKTUBHOCTh KaTYILKH,
AHEPIUs AIEKTPUYECKOTO U MArHUTHOTO
TOJIEN

Hroro no pazneny

11
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Paznea 2. Kosie0anus 1 BOJHBI

2.1

MexaHu4eCcKue 1
AJIEKTPOMArHUTHHIE
KoJICOaHU S

KonebarenpHas cucrema.
CBoOOHBIE MEXaHUYECKUE
KoseOanus. ["'apmonnueckue
koneOanus. [lepuon, gacTora,
amMIuIuTyaa 1 pasza KoieOaHu.
[IpyXMHHBIN MasATHUK.
MaremMaruyeckuii MasiTHUK.
YpaBHEHHE TAPMOHUYECKUX
kosiebanuit. [IpeBparenue sHepruu
IpU TaPMOHUYECKHUX KOJICOAHUSIX.
KonebarenbHbIil KOHTYP.
CBOOOIHBIE 3JIEKTPOMArHUTHBIE
KoJIe0aHUs B UACATLHOM
K0J1e0aTeIbHOM KOHTYpe. AHAJIOTUs
ME¥K]ly MEXaHUYECKUMU U
AIIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.
®opmyna TomcoHa. 3akOH
COXPAHEHHUS YIHEPTUH B UICATBHOM
KoJie0aTeIbHOM KOHTYpE.
[IpencraBieHne 0O 3aTyXarOIMIMNX
Kosie0aHusaX. BeIHYKIEHHbIE
MEXaHUYECKHE KOIeOaHusl.
Pe3onanc. BeiHyXkeHHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHusl.
IlepeMeHHBII TOK.
Cunycou1anbHbIN TEPEMEHHBIN TOK.

HccnenoBanne napameTpoB
KoJieOaTeIbHON CUCTEMbI — MIEPHOJIA,
Y4aCTOThI, AMIUIATYIBI U (ha3bl
KoseOaHuii (MPy>KUHHBIN W/UITN
MaTeMaTUYECKUIl MAATHHK).
HaGmronenue 3aTyxaromux Koe0aHuu.
HccnenoBanue CBOMCTB BbIHYKIEHHBIX
KOJIeOaHU .

HaGmonenue pesonanca.

[IpoBeneHne sKCepUMEHTA:
MCCIEeI0BaHNE 3aBUCUMOCTH NIepuoaa
MaJlbIX KoJieOaHUM Tpy3a HA HUTH

OT JUTMHBI HUTH U MACChI TPY3a;
MCCJIEeI0BaHNE NTEPEMEHHOTO TOKA

B LIETH U3 MOCIEA0BATEIBHO
COCMHEHHBIX KOHJIEHCATOPA, KaTYIIKA
U PE3UCTOpA.

Onenka a0CONIIOTHBIX M OTHOCUTENbHBIX
MOTPENTHOCTEN U3MEpeHUN (PU3NIEeCKuX
BEJIMYMH.

OObsicHEeHUE TPUHIIUIIOB JIEUCTBUS U
YCIIOBUI 0€3011aCHOr0 NPUMEHEHHMS
AIIEKTPUUYECKOr0 3BOHKA, TeHEpaTopa
MEPEMEHHOIO TOKA, JIUHUI
AJIeKTponepeaay.

Pemenue pacuéTHbIX 3a71a4 C SIBHO
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MoOnIHOCTh NEPEMEHHOIO TOKA.
AMIUIUTYJHOE U ACHCTBYIOIIEE

3HAYCHUC CUJIbI TOKA U HAIIPAKCHU .

Tpauchopmarop. [IpousBoactso,
nepenaya u norpedieHue
AJIEKTPUYECKOU IHEPTUU.
DKOJIOTUYECKHE PUCKH

ITpU IIPOU3BOACTBE DJICKTPOOHECPIUU.

Kynbrypa ucnons3oBanus
3JIEKTPOSHEPTUH B IMOBCEIHEBHOM
KU3HHU.

TexHnueckne ycTpoucTsa u
IIPAKTUYECKOE IPUMEHEHHUE:
AJIEKTPUYECKUHN 3BOHOK, T€HEPATOP
IIEPEMEHHOI0 TOKA, JINHUU
aJIeKTponepenayd

3aIaHHOM (PU3UYECKON MOENbIO

C MCIOJb30BaHUEM OCHOBHBIX 3aKOHOB
1 (hOpMyII, ONMUCHIBAOIIIUX
MEXaHUYECKHE U DJICKTPOMArHUTHBIC
KoJieOaHus.

Onucanne MEXaHUYECKUX U
AJIEKTPOMArHUTHBIX KOJIeOaHUA

C MCTIOJIb30BaHUEM (DU3HUECKHUX
BEJIMYMH: TIEPUOJ] ¥ 4aCTOTa
Kosie0aHuil, aMruTyaa u ¢asa
KoJieOaHMiA, 3aps]T U CUjla TOKA

B TAPMOHUYECKUX DJICKTPOMArHATHBIX
KoJIeOaHHUsX.

Pemenne kauecTBEHHBIX 3a/1a4

C OIOpPOY HAa U3YYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTH, OMTUCHIBAIOIITNE
MEXaHUYCCKHE U DJIICKTPOMArHUTHBIC
KoJieOaHus.

PaGora B rpymnmnax npu riaHupOBaHUH,
MPOBEICHUN U UHTEPIPETAIIUN
PE3yJIBTaTOB OMBITOB, U aHAJIHM3E
JIOTIOTHUTEIILHBIX HCTOYHUKOB
uH(pOpMaIK 10 TeMe

2.2

MexaHU4eCcKue 1
AJIEKTPOMArHUTHBIC
BOJTHBI

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

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.
VYcaoBust uznydeHus
AJIEKTPOMArHUTHBIX BOJIH. B3anmHas
opueHTauus BeKTopoB E, B,

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

[Ikana »1eKTpOMarHUTHBIX BOJIH.
[TpumeneHne 3IeKTpOMarHuTHBIX
BOJIH B TCXHUKE U OBITY.
[IpuHIUIIBI pagUOCBsI3U U
TeneBuaeHus. Pagronokarusi.
DNEeKTPOMATrHUTHOE 3arps3HEHUE
OKPYKarollen Cpepl.
TexHnueckne ycTponcTBa u
MPaKTUYECKOE MPUMEHEHHE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPa3ByKOBasi TMArHOCTHKA

B TEXHHUKE U MEIUIIMHE, pajap,

Y TIpeIoMIIeHUS], 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 ycnoBuil U3Iy4yeHUs
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,
paIuONPUEMHHKA, TEJIEBU30DPA,
aHTeHHbI, Tenepona, CBU-neun.
Pemienne pacuy€THBIX U KaU€CTBEHHBIX
3a/1a4 ¢ ONOPOM HA U3YyUYEHHbBIEC 3aKOHBI
Y 3aKOHOMEPHOCTH, OMKCHIBAIOLINE
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paguoNpUEMHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-neun

pacnpocTpaHEHUE MEXAHUYECKUX U
AJIEKTPOMAarHUTHBIX BOJIH.
Hcnonb3oBanue HHPOPMALIMOHHBIX
TEXHOJIOTUM JIJIs1 TOKCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALUU U
MpeICTaBIeHUs UHPOpMaLlUU

IpY OJATOTOBKE COOOIIEHU I

00 MCNOIb30BaHUH IJIEKTPOMArHUTHBIX
BOJIH B TEXHUKE.

VYyactue B ITMCKyCCUU

00 AIEKTPOMarHUTHOM 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.
[IpssMonuHEHHOE pacIPOCTPAHEHUE
CBETa B OIHOPOAHOM cpexe. Jlyu
cBeTa. TOoYeUHbI UICTOYHHUK CBETA.
Otpaxxenue cBeta. 3aKOHBI
otpaxeHus ceera. [loctpoenue
M300paKEHUH B IJIOCKOM 3€pKaJie.
[Ipenomiienune cBera. 3aKOHBI
MpesioMJIeHHs cBeTa. AOCOTIOTHBIN
rokasaressb npenomienus. [lonnoe

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

N3ydyenune moaenern MUKpPOCKOIa,
TEJIECKOIa.

[Tonydenue cniekTpa ¢ TOMOIIBIO
MPU3MBI U TUGPAKIIMOHHONU PEIIETKH.
N3mepenne nokazarens mpeoMIICHUS
CTEKJIA.

HccnenoBanue cBOMCTB M300pasKEHUIMA
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BHYTpPEHHEE OTpakKeHUE.
[IpenenbHbIN Yo MOIHOro
BHYTPEHHET'0 OTPaKEHUS.
Jucnepcus ceera. CI0XKHBIN COCTaB
Oemoro cBeta. LIBer.

Coluparoliue 1 paccerBaroIIne
mH3bl. ToHKas nuH3a. POKyCHOE
PacCTOSIHUE U ONTHYECKAsA CUJIA
TOHKOM JMH3bL. [locTpoeHue
M300paKeHU B COOMPAIOIINX U
pacceuBaromux JuH3ax. Popmyna
TOHKOM JIMH3BI. Y BEIUUCHUE,
JTaBaeMo€ JIMH30M.

[Ipenensr npuMeHUMOCTH
F€OMETPUUYECKON OITHUKH.
BonnoBas ontuka. Uatepdepennus
cBera. KorepeHTHbBIC HCTOYHUKH.
VYcnoBust HaOMOICHUS MAKCUMYMOB
1 MUHUMYMOB

B UHTEP(PEPEHIIMOHHON KapTUHE

OT IBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpaxuus csera. {udpakunonnas
peméTka. Y cioBue HaOI0ICHUS
[JIABHBIX MAKCHUMYMOB MPHU MMaICHUU
MOHOXPOMAaTHYECKOTO CBETA

Ha AUGPAKIIMOHHYIO PEHIETKY.

B JIMH3aX.

OObsicHEeHUE TPUHIIUIIOB JIEUCTBUS U
YCIIOBUI 0€301acHOTO MPUMEHEHUS
OYKOB, JIyIIbI, (poTOAarIapara,
MTPOEKIIMOHHOTIO arapara,
MHKPOCKOIA, TEJIECKOIA, BOJIOKOHHOM
ONTHUKH, TUPPAKIIMOHHON PEIIETKH,
HOJIAPOUAA.

Pemiennie pacu€THbIX 337124 C SIBHO
3aJJaHHOMN (PU3UIECKON MOJEIBIO

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

Paccmorpenune npenenos
MIPUMEHUMOCTH T€OMETPUUECKOM
ONTHUKH.

Pacno3naBanue ¢pu3nUecKux sBICHUN
B ONBITaX U OKPYKAIOIIEH KU3HU:
MPSAMOJIMHEWHOE PACIIPOCTPAHEHUE
CBETa, OTPAKEHUE, ITPEIIOMIICHHUE,
UHTEepPepeHLns, TuPpakus U
MTOJISIPU3ALINS] CBETA, TUCIIEPCUS CBETA.
N3ydenue yciaoBuil HabOICHUS
MaKCUMYMOB U MUHUMYMOB

B MHTEPHEPEHITMOHHON KapTUHE
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[Tonsipusanus ceera.

TexHuueckre ycTponucTBa u
MIPAKTUYECKOE TPUMEHEHHUE:

OYKH, JIyTa, (hoToanmapar,
NPOCKIMOHHBIN arapar,
MUKPOCKOI, TEJIECKOM, BOJIOKOHHAS
OINTHKA, TU(PPAKIIMOHHAS PELIETKA,
IIOJISIPOU]L

OT JIBYX CHH(A3HBIX KOT€PEHTHBIX
VCTOYHHKOB.

VYcnoBue HaOMIOACHUS TJIaBHBIX
MaKCUMYMOB IIpH NaJICHUU
MOHOXPOMATHYECKOrO CBETA

Ha AUGPAKIUOHHYIO PEHIETKY.
AHanu3 oNTUYECKUX SIBJICHUN

C MCIIOJIb30BAHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEWHOTO PACIPOCTPAHEHUS
CBETAa, 3aKOHBI OTPAKECHHUSI CBETA,
3aKOHBI ITPEJIOMJICHUS CBETA.
Onucanue oNTHYECKUX ABJICHUN

C MCIIOJIb30BaHUEM (PU3HUECKHUX
BEJIMYUH: (DOKYCHOE PACCTOSHUE U
OITHYECKAs CUJIA JIMH3bI

Hroro no pazneny

24

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

3.1

OCHOBBI CIIEIUAJILHOM
TEOPUH
OTHOCHUTEJILHOCTH

4

['panuIel IPUMEHUMOCTH
KJIACCUYECKON MEXaHUKH.
ITocTynarsl crienuaibHOU TEOPUH
OTHOCUTEJIbHOCTH: UHBAPUAHTHOCTD
MOJIYJI CKOPOCTHU CBETA B BAKyyMe,
MPUHIKUI OTHOCUTEIILHOCTH
OUHIITEHA.

OTHOCUTENTBHOCTD
OJTHOBPEMEHHOCTHU. 3aMeIJICHUE
BPEMEHH U COKPAILICHUE JJIUHBI.

Pemnienne kadecTBEHHBIX 3a1a4

C OIOPOM HA U3YYEHHBIE TTOCTYJIATHI
CTO.

Hcnonb3oBanue nHGHOPMAITMOHHBIX
TEXHOJIOTHUM JIJIs1 TTOKCKa,
CTPYKTYpUPOBaHUS, UHTEPIPETAIIUU U
npeAcTaBieHus HHOOPMAIUU MTPU
MTOATOTOBKE COOOIEHUN O TpaHMIIaX
MIPUMEHUMOCTH KJIACCUYECKON
MexaHuku 1 ocHoBax CTO
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DHeprus U UMIYyJIbC
PEJIATUBUCTCKON YaCTUILIBL.
CBs13b Macchl C YHEPTHUEN U
MMITYJIbCOM PEJIATUBUCTCKOMN
YaCTUI[bl. DHEPrUs MOKOs

Hroro no pazneny

Pasznen 4. KanroBasi pusuka

4.1

DJeMEeHThI KBAaHTOBOM
OIITHKH

®orousl. Popmyna [ltanka cBsazu
SHEPruM (POTOHA C €ro YaCTOTOM.
DHeprusi U UMIYIbC (HOTOHA.
OTKpBITHE U HCCIETOBAHUE
dotordpdekra. OnpITH

A.T". CtoneroBa. 3aKOHBI
dotordekra. YpaBHeHue
Oiinirerina st porodddexra.
«Kpacnas rpanuna» porodddexra.
JlaBnenue cBera. ONBIThI

I1.H. Jlebenena.

XUMHNYECKOe NeHCTBUE CBETA.
TexHnueckne ycTpoucTsa u
MPaKTUYECKOE TPUMEHECHHUE!
¢dororement, poTomaTIuK,
CoJIHEUHas OaTtapesi, CBETOANO]T

Ha6monenne dpotorddexra

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

OObsicCHEHNE OCHOBHBIX MTPUHITUIIOB
JNEUCTBUSI TEXHUUYECKUX YCTPOMCTB,
TakuX Kak: (poTosnemeHT, GOoToAaATUHK,
coJTHeuHas 6arapesi, CBeTOANO/; U
yCJIOBUH WX 0€30MacHOr0 MPUMEHEHUS
B IPAKTUYECKOU KU3HU.

Pemenune pacu€THbIX 3a7a4 € SIBHO
3aJIaHHOM (PU3HYECKON MOJIENbIO

C MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (hOpMYyJT KBaHTOBOH OITHKH.
Pemenne kauecTBEHHBIX 3a/1a4

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

Onucanue N3y4eHHBIX KBAHTOBBIX
SIBJICHUU U TTPOLIECCOB

C UCTOJb30BAHUEM (PU3UUYECKUX
BEJIMYMH: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJIHBI M YaCTOTA CBETA,
SHEPIUs U UMITYJIbC (OTOHA

4.2

Crtpoenue aToma

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

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

CHoHTaHHOE U BBIHYKJICHHOE
U3JIy4CHUE.

TexHnueckne ycTponucTsa u
MPAKTUYECKOE TPUMEHEHHE:
CIEKTPAJIbHBIN aHAJIN3
(cekTpockoI), Ja3ep, KBAHTOBBII
KOMIIBIOTED

Nzyuenne monenu onbita Pesepdopra.
[IpoBeneHne sKCriepuMeHTa

10 HAOJIOJICHUIO TMHEHYATOrO CIEKTpA.
OneHka a0COIIOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEPEHUN (PUBNUECKUX
BEJINYVH.

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

N3yyeHue cniekTpa ypoBHEN YHEPIUHU
aToMa Bogopona. OObsiCHEHUE
MIPUHIUATIOB JIEMCTBUS U YCIOBUM
0€30MacHOro NMPUMEHEHHUS
CIIEKTPOCKOIIA, JIa3epa, KBAHTOBOT'O
KOMIIBIOTEPA.

Pemienne kauecTBEHHBIX 3a1a4

C OIOPOM Ha U3YUYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKHE
ABJIEHUA 110 Teme «CTpoeHue aTomay.
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Pacno3naBanue ¢pu3n4ecKux sBICHUN
B Y4E€OHBIX ONBITAX: BOSHUKHOBEHUE
JMHEWYATOro CIEKTpa U3JTy4EHUSI.
AHann3 KBaHTOBBIX MTPOIECCOB U
SIBJICHUH C UCII0JIb30BAHUEM
nocrysaroB bopa

4.3

ATOMHOE 411p0

DKCIEPUMEHTHI, JOKa3bIBAIOIIHE
CJI0)KHOCTb CTPOCHHUS SI/Ipa.
OTKpBITHE PAAMOAKTUBHOCTH.
Omneitel Pezepdopaa no
OTIpE/ICIICHUIO COCTaBa
PaANOAKTUBHOTO U3ITYYCHUS.
CgnoiicTBa anbda-, Oera-,
ramMmMma-u3inydenus. Biausiaue
PaANOAKTUBHOCTH Ha KUBbBIC
OpraHU3MBI.

OTKpbITHE POTOHA U HEUTPOHA.
Hyxnonnas monens sigpa
I'eiizenbepra-MBaneHko.

3apsia siapa. MaccoBoe 4ucio sjpa.

N3otomnsl.
Anbba-pacnan. DIEKTPOHHBINA U

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

pacmana.
DHEprus CBsI3U HYKJIOHOB B SJIpE.
SlnepHbIe CUJIBL.

N3y4yeHne 3KCrepuMeHTOB,
J0Ka3bIBAIOIIUX CIIOXKHOCTh CTPOCHUS
aTOMHOTO siJIpa.

HccnenoBanue TpeKOB YacTHII

(1o rotoBBIM hoTOTrpadusim).
N3ydeHue siaepHbIX CUIL, SIACPHBIX
peaKkuuii CUHTE3a U pacraja,
TEPMOSIIEPHOTO CUHTE3A.

N3yyeHne HyKIOHHOW MOJENH Sapa
['eitzen6epra-MBaneHko.

OOBbscHeHue yCTpoiicTBa U
MIPUMEHEHUS I03UMETPA, KaMEepPhI
Buiibcona, siiepHoro peakropa,
aTOMHOM OOMOBI.

Pemenue 3amau ¢ onopoi

Ha TIOJTy4EHHBIE 3HAHUSA, B T.4. O 3apsJie
Y MacCOBOM YHCIIE SApa.
Pacno3naBanue ¢pu3n4ecKux sBICHUN
B YYEOHBIX OMBITaX U B OKPY>KaOIICH
KU3HU: €CTECTBEHHAsI U UCKYCCTBEHHAS
PaaNOaKTUBHOCT.
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JHedexT Macchl sapa.

Snepusbie peakunu. [lenenue u
CUHTE3 s1IED.

SAnepubiit peakrop. TepmosiaepHbIn
cunte3. [Ipo6iemMbl 1 TEPCIEKTUBBI
SIIEPHOU YHEPIETUKMU.
DKOJIOTMYECKHUE ACTIEKTHI SAEPHOM
SHEPIreTUKH.

DOnemeHTapHble YacTHIlbl. OTKpBITHE
MO3UTPOHA.

Mertonpl HAOIIOICHUS |
pETUCTpaLNU JIEMEHTAPHBIX
YacTHll.

DyH1aMEeHTaIbHbIE
B3auMoiercTBus. EMMHCTBO
¢duznuecKol KapTUHBI MUpA.
TexHuyeckue ycTponucTsa u
MPaKTUYECKOE TPUMEHEHHE:!
NO3UMETp, Kamepa BuiibcoHa,
SIIEPHBIN peakTop, aToMHasi bomoOa

OnucaHne KBaHTOBBIX SIBJICHUN U
IIPOLECCOB C UCIIOJIb30BAHUEM
(U3HYECKUX BETUYUH: TIEPHO/T
[oJypacnana, SHEPrus CBA3M aTOMHBIX
snep, AeeKT Macchl sapa.

AHaNu3 MpoeccoB U SIBICHUIN

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

VYyacTtue B paboTe Kpyriioro crosya
«DyHIaMEHTaJIbHBIE B3AUMO/JICCTBUS.
EnnncTBO Quznyueckoil KapTUHBI
MHPaY.

Hcnons3oBanue nHPOpMaIMOHHBIX
TEXHOJIOTUM JIJIS1 IOKCKA,
CTPYKTYpPUPOBaHMUS, UHTEPIPETALIUU U
npeicTaBlIeHus: HHPOpMAIUU TIPU
MOTOTOBKE COOOIIEHUI O TPUMEHEHUHT
3aKOHOB KBAaHTOBOU (DPM3UKHU B TEXHHUKE
Y TEXHOJIOTHSIX, IKOJIOTHYECKUX
aCIeKTax sAIepHON SHEPreTUKH

Hroro no pazneny

15

55



denepanbhas pabouas nporpamma | Ousuka. 10—11 kmaccst (6a30BbIit yPOBEHB)

Pa3zgeu S. DiieMeHTBI ACTPOHOM UM U ACTPOPUIUKH

5.1

DIJIEMEHTHI
aCTPOHOMHH U
acTpor3uKU

7

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

Bup 3Bé3anoro neda. Co3sesaus,
SIpKHUE 3BE3/TbI, TUTAHETBI, UX
BUJNMOE JIBH)KEHUE.

ConHeuHnas cucreMa.

Comniie. CojlHeUHast aKTUBHOCTb.

Hcrounuk sneprun CosHIA U 3BE3].

3BE3/1bI, X OCHOBHBIC
XapaKTepUCTUKH. Jlnarpamma
«CTIEKTPaJIbHBIN KJIACC —
CBETUMOCTDEY». 3BE3/IEI TJIAaBHOU
MMOCJICIOBATEILHOCTH. 3aBUCHUMOCTD
«Macca — CBETUMOCTbY» JJIs 3BE3]T
I'JIaBHOM ITOCJICOBATEIHLHOCTH.
BuyTrpeHHee cTpoeHune 3BE3 .
CoBpeMeHHbIE TPEACTABICHUS

O MPOUCXOKICHUN U DBOJIFOLINU
CoiHna 1 3B€31. DTalbl )KU3HU
3BE3I.

Mueunsiit [lyte — Hama [ amakTuka.
ITomoxxenne u aBmxenne CoHIA

B 'amakTuke. THIIBI TaIaKkTHK.
PanuoranakTuku U KBazaphbl.
UEpHbie ABIPHI B siApax rajlakTUK.

IToxroroBka cooOIeHN 00 dTanax
Pa3BUTHS ACTPOHOMHHU, O TPUKIIATHOM
Y MUPOBO33PEHYECKOM 3HAYEHUH
ACTPOHOMHHM, O METOAAX MOJTYYCHUS
Hay4YHBIX aCTPOHOMUYECKHUX 3HAHUH,
OTKPBITHUSIX B COBPEMEHHON
aCTPOHOMMH.

N3yuyeHne coBpeMEHHBIX
NPEACTABIECHUNA O TPOUCXOKICHUN U
sBomonny CoNHIA U 3BE3L.
N3ydenue TUNIOB rajnakTUk,
paavorajiakTUK U KBa3apos.
N3ydyenue nBuxeHnss HEOSCHBIX Te,
ABOJIIOLMH 3BE3 U BeenenHol,
MPOLIECCOB, MPOUCXOIAIIMX B 3BE3AAX,
B 3BE3JIHBIX CUCTEMAX,

B MEKTAIAKTUYECKOU CPEJIE,
MacITabHON CTPYKTYpbl BeeneHHoiA.
OO0BsicHeHHe paciupenus BeenenHon
Ha OCHOBE 3aKoHa Xa0o0u1a.
[ToaroroBka K 00CYXIECHUIO
HEpEIIEHHBIX MPOOJIEM aCTPOHOMHUH.
[TpoBenenue HabmOICHUI
HEBOOPYKEHHBIM IJ1a30M

C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUIIOKEHUN JISI ONIPEICIICHUS
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Bcenennas. Pacimpenne
Bcenennoii. 3akon Xa061a.
Pazberanue ramaktuk. Teopus
bosnpioro B3peiBa. PenrikroBoe
W3JTy4YCHHUE.

MaciurabHas CTpyKTypa
Bcenennon. MeraranakTtuka.
Hepeménnbie mpoOieMbl

MTOJIOKECHUS HEOCSCHBIX 00BEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CeBepHOro Moiaymapus

U SIpKUE 3BE3/BL.

[TpoBenenue HabOMOACHUHN B TEIECKOII
Jlynsl, mnaner, Mieunoro IlyTu.
YyacTue B IMCKYCCUM O HEPEIIEHHBIX
npoOsemMax aCTPOHOMHH

aCTPOHOMUU
Hroro no pazneny 7
Paznen 6. O6o0mIaoiee nmoBTOpeHue
6.1 | Obob6miaromiee 4 O06o0011eHne U cucTeMaTu3aIus VYyacTue B AUCKYCCUU O PO GUBUKHU
MIOBTOPCHHE COJZIEpKaHMs pa3/ie]ioB Kypca ¥ aCTPOHOMUH B Pa3IMIHBIX chepax

«Mexanuka», «MonekyisapHas
dusnKa U TepMOAMHAMUKAY,
«InexTpoauHamukay, «Konedanus
Y BOJIHBDY, «OCHOBBI CITEIIMAIBHOM
TEOPUH OTHOCUTEIILHOCTI,
«KBanToBas pusnkay, « JIeMEHTHI
aACTPOHOMUU U aCTPODUZUKIY.
Ponp ¢usnku n actpoHOMHH B
AKOHOMMYECKOM, TEXHOJIOTHUECKOM,
COLIMATILHOM M 3THYECKOU chepax
NEATENbHOCTU YEJIOBEKA, POJIb U
MeCTO (PM3UKHU U aCTPOHOMUHU

B COBPEMEHHOW Hay4HON KapTUHE
MUpPa, 3HAYCHUE OMUCATEIBLHOM,

JIESATSIIHHOCTH YEJI0OBEKA.
ITonroroBka cooOIEeHUI O MECTE
(bu3nyecKol KapTUHBI MUpPa B Py
COBPEMEHHBIX MPE/ICTaBICHUMN

0 IPUPOJIE.

BrinmonHnenve ydeOHbIX 3a1aHUH,
JEMOHCTPUPYIOIINX OCBOCHUE
OCHOBHBIX IMOHSATHN, (PU3UIECKUX
BEJIMYMH M 3aKOHOB Kypca (pu3uku
10-11 xnaccos
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CUCTEMATU3UPYIOLIEH,
OOBSICHUTETTLHOU U
MPOTHOCTUYECKON (DYHKIIHIA
dbusznueckon Teopuu, Poib
(¢uznyeckoi Teopuu B
(bopMHUPOBAHUH TIPEACTABICHUIH
0 (hu3MUecKoil KapTUHE MUPA, MECTO
du3ngecKol KapTUHBI MUPA

B 001IIeM PsIy COBPEMEHHBIX
€CTECTBEHHO-HAYIHBIX
MPEJCTABJIEHAN O PUPOJE

Hroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68
YACOB I10 I[TPOT'PAMME
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