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depnepanbHas pabouas mporpamma o yueonomy npeamety «duszuka» (0a30BbIit
ypoBeHb) (TIpeaMeTHast 00s1acTh « ECTeCTBEHHO-HAYUYHBIE TTPEAMETHI») BKIIOYAET
MOSICHUTEIIBHYIO 3aIHCKY, COJIEpKaHUE O0yUeHUs, TNIAHUPYEMbIE PE3yJIbTaThl
OCBOCHHMSI IIPOTPaMMBI TI0 (PH3UKE, TEMAaTUYECKOE TIJITaHUPOBAHHME.

[losicHuTenbHast 3amUCKa OTpakaeT OOIIME eI W 3a/Jayd U3y4YeHUs (PU3UKH,
XapaKTEePUCTUKY TICUXOJOTUYECKHUX MPEINOCHUIOK K €ro HM3y4eHHUI0 00ydaroluMHCH,
MECTO B CTPYKType y4eOHOro IiaHa, a TakKe MOJXOJbl K OTOOpYy colepkaHus, K
OTPEJICIICHUIO TUIAHUPYEMBIX PE3YIIHTATOB.

Conepxanne OOydeHUS PACKPBIBACT COJEPKATCIbHBIC JIMHUHU, KOTOPHIC
MpeaararoTcsl Ui 00s3aTeTbHOTO M3Y4YEHUSI B KAXKJIOM KJIacCe Ha ypOBHE CPEIHErO
oOrmiero oo6pazoBaHus.

[TnanupyemMbie pe3ynbTaThl OCBOCHHS MPOTPAMMBI MO (U3HKE BKIIOYAIOT
JUYHOCTHBIE, METANpPEIMETHbIE PE3YyJbTaThl 32 BECh IMEPUOJ]] OOYy4YeHUSI HA YpPOBHE
cpenHero ooiero oopa3oBaHus, a TaKKe MPeIMETHbIC TOCTIKEHUS 00yJaronierocs 3a
KQXKJIbIW T0J1 00yUYEHHS.

IMNOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no puzuke 6a30BOTr0 YpOBHS Ha YPOBHE CpeIHEr0 00111er0 00pa30BaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHUN U TPEOOBAHUM K Pe3yabTaTaM OCBOEHHUSI OCHOBHOM
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oOpazoBarenbHOI mporpammel, npeacraBieHHbix B @I'OC COO, a takke ¢ y4€ToMm
dbenepanbHOl paboyeil mporpaMMbl BOCIIUTAHUS U KOHIIETIIIUH MPENoaBaHus y4eOHOTO
npeamera «®Pu3mka» B 00pa3oBaTelbHBIX opraHuzainusx Poccuiickoit depeparum,
peanu3yronMX OCHOBHBIE 00pa30BaTEIbHBIE TPOTPAMMBI.

Comepxanne mporpamMmbl 1Mo  (u3MKe HampaBieHO Ha  (opMHupoBaHHE
€CTeCTBEHHOHAYYHOU KapTHHBI MHUpa oOyuaromuxcs 10—-11 kimaccoB mpu oOydyeHUH UX
¢usuke Ha 0a30BOM YypOBHE Ha OCHOBE CHUCTEMHO-JEATEILHOCTHOIO IOAXOJA.
[Iporpamma mno ¢usuke cootBeTcTBYEeT TpeboBaHusiM PI'OC COO k miuaHupyeMbIM
JUYHOCTHBIM, MNPEIMETHBIM U METAlpEeAMETHBIM pe3yibTaTaM OOy4YeHHUs, a TaKKe
YUUTBIBAET HEOOXOAMMOCTh peaju3allid MEXIPEAMETHBIX CBA3ed (U3UKUA C
€CTeCTBEHHOHAYYHBIMU Y4eOHBIMU MpeAMeTaMu. B Hell onpenessitoTcs OCHOBHBIE €N
U3y4eHMs (PU3UKU Ha YPOBHE CPEIHETO 0011ero 00pa3oBaHus, INIAHUPYEMbIE PE3YIIbTaThl
OCBOCHHMS Kypca (PU3HMKHU: JUYHOCTHBIE, METalpeJIMETHbIE, IpeJAMETHbIE (Ha 0a30BOM

YPOBHE).
[Iporpamma mo ¢u3MKe BKIIIOYACT: TUIAHUPYEMbIC PE3YJIbTaThl OCBOCHHUS Kypca
¢dbu3ukn Ha 6a30BOM YpPOBHE, B TOM

Yyucje TMPEeAMETHBIE Pe3ybTaThl IO ToJlaM OOy4YeHHUs; COACp)KaHHE
yaeOHoro npeameta «du3rka» mo rogam o0ydeHus.

[IporpamMma 1o ¢u3nKe MOXKET OBITh HCIIOJIb30BaHA YUYUTEISIMH KaK OCHOBa JJis
COCTaBJICHHsI CBOMX pabouux nporpamm. Ilpum paszpaborke paboueil mporpaMMbl B
TEMaTUYECKOM IUIAHUPOBAHUU JOJDKHBI OBITH YYTEHBI BO3MOXHOCTH HCIIOJIb30BaHUS
JJIEKTPOHHBIX (1 ppoBBIX) 00pa3oBaTeIbHbIX pecypcoB, SABJISTIOIIAXCS
y4eOHOMETOIMYECKUMH MaTepuajgaMu (MyJIbTUMEIUNHBIE MPOrPAMMBI, 3JIEKTPOHHBIE
y4eOHUKH W 3a/J]ayHUKH, DJIEKTPOHHbIE OMOJIMOTEKH, BHUPTYyalbHbIE Ja0OpATOPHH,
UTPOBBIE  IPOrpaMMbl, KOJUIEKUMH LHU(PPOBBIX 00pa30BATEIBHBIX  PECYPCOB),
peaNn3yIMKUMH JUAAKTUYECKHE BO3MOXHOCTH MH(OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUM, COIEPKAHUE KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa30BaHMH.

[Iporpamma 1o ¢u3MKe HE CKOBBIBAET TBOPYECKYIO WHUIMATUBY YUYUTENEH U
IPEIOCTaBISET BO3MOXKHOCTD ISl peaju3alii pa3IuuyHbIX METOAMYECKUX MOJIX0JI0B K
opraHuzanuu oOyueHUs (PU3MKE TPHU YCJIOBUM COXPAHEHHsS 0O0sA3aTENIbHOW YacTu
coJiep KaHus Kypca.

dusuka Kak Hayka 0 Hambosiee OOIMX 3aKOHAaX MPHUPOJIbI, BHICTYNAsl B KaueCTBE
y4eOHOro mpeaMera B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUN 00
okpyxarimeM wmupe. llkonpHbBIl Kypc ¢u3MKM — cucTeMOOOpasyromuil s
€CTECTBEHHO-HAaYyUHbIX Y4€OHBIX IIPEIMETOB, MOCKOJIBKY (PU3NUYECKHE 3aKOHBI JIEKAT B
OCHOBE TMIPOLIECCOB M SBJICHMH, H3ydaeMbIX XHUMHEH, Ouonorueu, ¢uznueckoi
reorpadgueit u actpoHomueil. VMcnonp30BaHNE W aKTUBHOE MPUMEHEHUE (PU3MUYECKHUX
3HAaHUU OIpeAeNsieT XapakTep M pPa3BUTHE pPa3HOOOpPA3HBIX TEXHOJIOIMH B cdepe
OHEPreTUKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, ITOJIy4EHHMS HOBBIX MAaTE€pHalOB €
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3a/laHHBIMU CBOMCTBaMU W JApyrux. M3ydyenue (Qu3Mku BHOCHUT OCHOBHOM BKJIaJ B
dbopMupoBaHUE €CTECTBEHHO-HAYYHOM KApTUHBI MUPA 00YJarOIINXCS, B OPMUPOBAHUE
YMEHHUI TMPUMEHATh HAay4YHbIA METOJI TO3HAHUS TPHU BBIMOJHEHUU HMH Y4EOHBIX
VICCIIEIOBAHUM.

B ocHOBY Kypca pu3uku 1 ypOBHSI CpeTHETO 0011ero oOpa3oBaHus MOJI0KEH PSIJT
U7, KOTOpbIe MOKHO pPacCCMaTPHUBATh KaK MPHUHIIUIIBI €T0 IIOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW Kypc SABISETCS JIOTUYECKU
3aBEPLUIEHHBIM, OH COJIEP)KUT MaTepuall U3 BCEX pa3leioB (DHU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (PU3HKHU.

Hoes cenepanuszayuu. B cooTBETCTBUM ¢ HEl MaTepuan Kypca (GU3uku oObeIMHEH
BOKpYr (usmueckux Teopuil. Begymumm B Kypce sBiseTcs (QoOpMUpOBaHUE
NPEICTABIECHUN O CTPYKTYPHBIX YPOBHSIX MaTEPUHU, BEILIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuzauuss TpeanojiaraeT HUCIOJIb30BaHUE
TYMaHUTAPHOTO MOTeHIMaNa (PU3NIECKON HAYKHU, OCMBICICHUE CBSI3U PA3BUTHUS (PU3UKU
C pa3BUTHEM OOLIECTBA, a TAaKXKE C MHPOBO33PEHUYECKHUMH, HPABCTBEHHBIMU U
AKOJIOTMYECKUMHU MPOOIEMaMHU.

Hoes npuxnaownoii nanpasiennocmu. Kypc Gpusuku mnpesmonaracT 3HaKOMCTBO C
MIUPOKUM KPYTOM TEXHHUECKUX U TEXHOJIOTUYECKUX MPUIIOKEHUN U3yUYEHHBIX TEOPH U
3aKOHOB.

Hoes sxonocuzayuu peanu3yercsi IOCPEICTBOM BBEACHUS 3JIEMEHTOB COJEPIKAHNU,
HOCBSIIIEHHBIX HKOJIOTMYECKUM MpoOieMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBI  C
pa3BUTHEM TEXHHKU U TEXHOJOTHH, a TakKe OOCYXACHUS MpoOJIeM palloHaIbHOTO
IPUPOAOIIOIB30BAHUSA U SKOJIOTHYECKON 0€30MaCHOCTH.

Crep>XKHEBBIMM dJIEMEHTAaMU Kypca (HU3MKM Ha YpOBHE CpEAHEro OOIero
oOpa3zoBaHus SBISIIOTCA (pusmyeckue Teopun ((popMUpOBaHHE TMPEACTABICHUN O
CTPYKTYpe NOCTpOeHUs (PU3MYecKoil TeopuH, posid (PyHIAMEHTAJbHBIX 3aKOHOB M
OPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPHUPOJE, FPAHULIAX MPUMEHHUMOCTU
TEOPUH, JJI ONTMCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUI U MPOLECCOB).

CHCTeMHO-AESITeIbHOCTHBIN TOIX0/T B Kypce (PU3UKH pean3yeTcsi MPexkae BCETo
3a Cu€T OpraHu3aluy YKCIIEPUMEHTATIBLHON JesITeIbHOCTH o0yJaromxcs. [l 6azoBoro
YPOBHS Kypca PU3UKH — 3TO UCIIOJIB30BaHNE CUCTEMBI (PPOHTATBLHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JTa0OPATOPHBIX pabOT, KOTOPHIE B ITpOrpamMme 1o Gu3nKe 00beTUHEHbI
B OOIIUI CITUCOK YUEHUYECKUX MIPAKTUYECKUX paboT. BrieneHue B yka3aHHOM NEpeuHe
7abopaToOpHBIX pPabOT, MNPOBOAUMBIX JJII KOHTPOJISI M OIEHKH, OCYIIECTBISETCS
y4acTHHKaMu 00pa30BaTeIbLHOTO MPOIlecca UCXO/Is U3 OCOOCHHOCTEH TUTAHUPOBAHUS U
ocHaienust kabunera ¢uszuku. [Ipu 3ToM obGecreunBaeTcsi oBiaieHue 00yJIarOIIMMUICS
YMEHHUSIMH  TNPOBOJUTH KOCBEHHBIE HW3MEPEHHMs, UCCIEIOBAHHUS 3aBUCUMOCTEH
(bu3MUeCKNX BETMYUH U MTOCTAHOBKY OMBITOB 10 IPOBEPKE MPEIIOKEHHBIX THIIOTE3.
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Bonbiioe BHUMaHue yensieTcs peleHUIo pacuETHBIX U KaUeCTBEHHbIX 3a1a4u. [lpu
3TOM Ui pacy€THBIX 3aJad IPUOPUTETOM SBISIOTCA 3aJadd C SIBHO 3aJaHHON
¢u3nyeckol  MOJENbIO, TMO3BOJSIOLUIME  MPUMEHSATb  WU3YYEHHbIE  3aKOHbl U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjieNia Kypca, Tak U MHTETpUpPYs 3HAHUS U3 Pa3HBIX
pa3nenoB. [l KayecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIIAIOTCS 3aJaHUs Ha OOBbsSCHEHUE
NpOTeKaHUs! (PU3NYECKUX SIBJICHUM U MPOILIECCOB B OKPY’KAIOLIEH >KU3HU, TpeOyrolue
BbIOOpa (pU3HUECKOI MOJENN U1l CUTYalluu IPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuM ¢ TpeboBanusiMu PI'OC COO k MaTepualbHO-TEXHUYECKOMY
o0ecrieueHunto yueOHoro npoiecca 6a30BbIi YPOBEHb Kypca (PU3UKH HA YPOBHE CPEHETO
o0miero o0pa3oBaHUs TOJKEH M3Yy4aThCs B YCIOBUAX NMPEIMETHOro KabuHera (hU3HKU
WIA B YCJIOBUSX HHTEIPUPOBAHHOTO KaOWHETa MNPEAMETOB €CTECTBEHHO-HAYYHOTO
ukia. B kabunere Gu3uKU TOKHO OBITH HEOOXOAMMOE JTabopaTopHOE 000PYI0BAHNE
JUI BBITIOJIHEHUS YKa3aHHBIX B TporpamMme Mo (U3HKE YUEHHYECKUX MPAKTUIECKHX
paboT U IEMOHCTPALIMIOHHOE 000pYI0OBAHUE.

JleMOHCTpalmoHHOe 000pyI0BaHne (POPMHUPYETCSI B COOTBETCTBUU C MPUHITUIIOM
MUHUMAJIbHON JOCTATOYHOCTH M OOECHEeYMBAET IOCTAHOBKY IEPEUYHCICHHBIX B
nporpamMme o (U3MKE KIIOYEBBIX JAEMOHCTPAlMN JUIS HCCIEAOBAHUSA H3Yy4aeMbIX
SBJICHUH U TPOIIECCOB, SMIUPHUECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKIX
IIPUMEHECHUM.

JlabopatopHoe 00OpyJOBaHHME JUISI  YYCHMUECKHUX  MPAKTUYECKUX  PpadoT
dopmMupyeTcst B BUJe TEMaTHUYECKUX KOMIUIEKTOB M 00eCIeYnBaeTcs B pacyéTe OJIHOTO
KOMIUIEKTa Ha JBYyX oOyuaromuxcs. TeMaTndeckue KOMIUIEKTH J1abopaTOpHOTO
000pyIOBaHUS TOJKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM HCITOJIb30BAHUH aHATIOTOBBIX
U 1U(GPOBBIX MPUOOPOB, a TAaKXKE KOMITBIOTEPHBIX H3MEPUTEIbHBIX CHCTEM B BHJIE
U (pOBBIX JTA0OPATOPHIA.

OCHOBHBIMH LEISIMM U3Y4€HU (QU3MKH B 00IEM OOpa3OoBaHUU SIBISIFOTCS:

dbopMupoBaHUE UHTEPECA U CTPEMIICHUS 00YUYaOIIUXCS K HAYYHOMY W3YYCHHIO

IPUPOBI, PA3BUTHE WX UHTEIJICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;
pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUS U (HOPMHPOBAHUE
MCCIIEJIOBATEIHCKOTO OTHOIIEHUS K OKPYKAIOIINM SBICHUSAM; (DOPMUPOBAHUE HAYYHOTO

MUPOBO33PCHUS KaK pe3yJibTaTa U3yUeHHUSI OCHOB
CTpoeHUs MaTepuu U (yHIAMEHTAIbHBIX 3aKOHOB (GU3HWKH; (HOPMHUPOBAHHE YMEHUU

OOBSICHATD SIBJICHHS C HCTIOJIB30BAHUEM (PU3UUYECKUX
3HAaHWHA W HaYYHBIX J0KA3aTEIbCTB; (DOPMUPOBAHHE MPEICTABICHUIN O pOJIH (PUUKH JIJIs
Pa3BHUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTkeHne STUX TIiefield 00ecleunBaeTCsl peIIeHWEM CIeIYIOIMMX 3aaad B
npoIecce M3ydeHus: Kypca (QU3MKA Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS:
pUOOpETeHNE CHUCTEMBI 3HaHUK 00 OOMMX (HU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSX, BKIIOYAsT MEXaHUKY, MOJICKYJISIPHYIO (DU3HKY, SJCKTPOJUHAMHUKY, KBAaHTOBYIO
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bu3KKy 1 371eMeHThI acTpopu3uku; GOpMUPOBAHUE YMEHUN MPUMEHATh TEOPETHUECCKUE
3HAHUS 11 OOBICHEHUS

(bu3HUeCKNX SBICHWA B TPUPONE W I TPUHATUS TPAKTUYECKUX PEIICHUA B
MOBCE/IHEBHOM KHU3HU; OCBOEHUE CITIOCOOOB PEIICHUS Pa3IMYHBIX 33/1a4 C SIBHO 33/IaHHOU
dbu3nuecKkoli MOJENbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSTEIHHOE CO3/IaHUC
(bu3HYeCKoi MOJIeTTH, aIcKBAaTHONW YCIOBHUSAM 3a/1auy; TOHUMAaHUE (PU3UIECKUX OCHOB U
MIPUHIIUIIOB IEVCTBHSI TEXHUYECKUX YCTPOUCTB U

TEXHOJIOTUYECKUX TMPOILIECCOB, WX BIMSHUS HA OKPYXKAIOIIYIO CpeAy; OBJIAJCHUE

METOJIaMHU CaMOCTOSITEILHOTO TIJIAHUPOBAHUS U TIPOBEICHUS

bU3UYECKUX DKCIEPUMEHTOB, aHAIW3a U MHTEpHpeTaluu UHQPOpMAIUU, ONpEaeTICHUS
JIOCTOBEPHOCTH TOJYYEHHOTO PE3yJIbTaTa; CO3JaHUE YCIOBUH IS Pa3BUTUS YMEHUU
IIPOEKTHO-UCCIIEIOBATEIbCKOM,

TBOPYECKOM JEATEIBHOCTH.

Ha wusydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIero
oOpazoBanus otBoautcst 136 gyacos: B 10 kiacce — 68 yaco (2 yaca B Heaeno), B 11
KJj1acce — 68 4yacoB (2 yaca B HEJIETIO).

[Ipennaraemslii B mporpamMmme o Gu3nKe rnepeyeHb Jad00paTOPHbIX U MPAKTHYECKUX
paboT ABIISIETCSI PEKOMEHIOBAaHHBIM, YUUTENb JEJAET BEIOOP IPOBENCHUS 1a00PaTOPHBIX
paboT U OMBITOB C YYETOM MHAUBUIYATBHBIX OCOOCHHOCTEHN 00yJaromuxcsl.

JIroOast paGoyasi mporpaMma JI0JbKHA MOJIHOCTBIO BKJIIOUATh B CEOsl COJIEpIKaHUE
JAHHOM MPOTPaMMBI TIO (PHU3UKE.

B otnenbHBIX ciayyasx Kypc GU3MKU 6a30BOTO YPOBHSI MOKET M3ydaThcs B 00BEME
204 yaca 3a nmBa roga oOyuenus (3 u B Hemenmio B 10 u 11 xmaccax). B atom ciydae
yBeJIMUMBAeTCsl He MeHee uyeM 10 20 9 pe3epBHOE BpeMs, KOTOPOE HCIOIb3YETCs
yuduTeNIeM i U3Y4YeHHUsS BOMPOCOB, TECHO CBS3aHHBIX C BBIOPAHHBIM MPOQHIEM
oOy4eHHs, ¥ YBETUUMBAETCS ydyeOHash Harpy3ka, OTBOJMMAas Ha HM3y4e€HUE MEXaHUKH,
MOJIEKYJISIPHOM (DU3UKH U AJIEKTPOIMHAMUKH, 32 CYET PACIIMPEHUS YUCIIa TAOOPATOPHBIX
paboT UCCIEe0BATEILCKOTO XapaKTepa U YPOKOB PEIICHUS KaYECTBEHHBIX M PACUETHBIX
3a/ay.

COJEPKAHUE OBYUYEHUA

10 KITACC Pa3znea 1. @®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUS
®du3zrka — HayKa o npupoje. HayuHble METOIbl TO3HAHUS OKPY>KAIOIIETO MUPA.
Pounb sKkcriepuMenTa u TEOpUH B MIPOLIECCE MO3HAHUS IPUPOJIbI. DKCIEPUMEHT B (PU3UKE.

MopenupoBanue (U3UYECKUX SBICHUM U TMpoIreccoB. HaydHble THMIOTE3BI.
duznyeckue 3aKOHBI U TeOpur. | paHUIIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.

[IpyrHIUIT COOTBETCTBUS.

y 6
[OKYMEHT MNOAMNWCAH 3TEKTPOHHOM NOANNCLIO

YOV "LWWKOJIA "YCMAHMA", ®atbixoB Unbcyp MynnaHyposud, ANPEKTOP 27.11.24 16:02 (MSK) CepTudmkat 025A5B7E00CAB133B042CFO5BCB2663BC2




®denepanbHas padodas nporpamma | @usuka. 10—11 kmaccel (6a30BbIN YPOBEHD)

Ponb u Mecto ¢usuku B popMUpPOBaAaHUU COBPEMEHHON HAYYHOU KapTHUHBI MUpa, B
MIPAKTUYECKOM JICSITEIIbHOCTH JIFOJICH.

Llemoncmpayuu

AHaJorossle 1 HI/I(I)pOBbIC N3MCPUTCIIBHBIC HpI/I60pI>I, KOMIIBIOTCPHBIC TATYNUKH.

Pasznea 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe nBrkeHrue. OTHOCUTEIBHOCTh MEXAHUYECKOTO ABMKEHUS. CucTteMa
otcuéra. TpaekTopus.

[Tepemelienne, CKOPOCTh (CpeIHsIsi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKHU, UX TIPOCKIIMUA HA OCU CUCTEMBbI KoopuHat. CloKeHue
MEPEMENIEHHUI U CII0KEHUE CKOPOCTEM.

PaBHomepHoe u PaBHOYCKOPEHHOE MPSMOJIMHEWHOE  JIBUYKCHHUE.

['paduku 3aBUCUMOCTH KOOPAUHAT, CKOPOCTH, YCKOPEHHSI, ITyTH U TIEPEMEIIICHUS
MaTepHalbHOW TOYKH OT BPEMEHMU.

CBo0OoHOe nazieHue. Y CKOpeHre cBOOOIHOTO MaJICHUs.

KpuBonuueitnoe neuxenue. JIBH>KEHUE MaTepUaTbHOM TOYKH IO OKPY>KHOCTH C
IIOCTOSIHHOM IO MOJYJIXO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAsA CKOPOCTh. [lepuoa u
gacTtoTta obparieHus. [leHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckue ycTpoMCTBA M MPAKTUYECKOE NMPUMEHEHHE: CIUIAOMETP, JABUKECHHE
CHapsI0B, LICITHBIE U PEMEHHBIE IIEPEIaYN.

Jlemoncmpayuu
Mojenb cuctembl OTCU€Ta, WUIIOCTpAlMs KUHEMATHYECKUX XapaKTEPUCTUK
JIBU>KEHUS.

[IpeoOpazoBanue JBUKEHUN C UCTIOJIB30BAHUEM ITPOCTHIX MEXaHU3MOB.
[Tanenue Ten B BO3AYXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGmionenne paBwkeHUss Tena, OpOIIEHHOrO TMOJ VYIioM K TOPU3OHTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOHOTO MaACHHUS.
Hanpasnenue ckopocTy Ipu ABUKEHUH MO OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, 1ab6opamopmsie pabomol

N3yuyeHue HEpaBHOMEPHOIO JBWXKEHUS C MEJIbI0 ONPEIACICHUS MIHOBEHHOMU
CKOpPOCTH.

UccnenoBanre COOTHOLICHUS MEXAY MYTSIMU, MOPOWUJICHHBIMU TEIOM 3a
MOCJIeI0BaTe/IbHBIE PaBHBIE MPOMEKYTKH BPEMEHH MIPU PABHOYCKOPEHHOM JIBHYKEHUU C
HaYaJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

HSY‘ICHI/IC ABMIKCHUS IIAapHUKa B BSI3KOU KNIKOCTH.

N3yuenune aBmxeHUs Tena, OpOIeHHOTO TOPU30HTAIBHO.
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Tema 2. /lunamuxa
[Ipuaumnn otHocutensHOcTH ['anmies. Ilepseiit 3akoH Herotona. MHepunanbHbie
CHUCTEMBI OTCYETA.

Macca Tena. Cuna. Ilpunnun cynepno3unuu cwi. Bropoi 3akoH HerotoHa jyis
MaTepuagbHON TOUKU. TpeTuil 3akoH HproTOHA [UIsi MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro Tsarorenus. Cuia tsokectu. [lepBas kocMuyeckasi CKOpOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, ckoyibkeHus, kadeHus). Cunma tpenusi. Cyxoe
Tpenue. Cuina TpeHUs! CKOJbXKEHUs U cuiia TpeHus nokos. Kosdduuuent tpenus. Cuna
CONIPOTHBIICHUS ITPU JBMKEHHUM TEJIA B )KUIAKOCTH WU Tase.

[TocTtynaTenpHOE W BpamaTeabHOE IBMKEHHE aOCOTIOTHO TBEPIOTO Tea.

MOMEHT CUJIBI OTHOCUTEJILHO OCH BpaiieHusi. [lnedo cuibl. YciioBusi paBHOBECHS
TBEPIOTO TENA.

TexHn4eckre yCTpOMCTBA U MPAKTUYECKOE NPUMEHEHHE: TTOIUIUITHUKY, JBUKECHHE
VCKYCCTBEHHBIX CITYyTHHKOB.

Jlemoncmpayuu
SIBnienune nHepLuy.
CpaBHeHUE MacC B3aUMOACHCTBYIOMINUX TEI.
Bropoit 3axkon HeroTona.
HN3mepenue cui.
CrnoxxeHue CHIL
3aBUCUMOCTb CHJIBI YIIPYTOCTH OT A€(POPMALIHH.
HesecomocTts. Bec Tena ripu yCKOpEHHOM NOABEME U MTAJICHUH.
CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUEHHUS U CKOJIbKEHUS.
YcnoBus paBHOBECHS TBEPAOTO Tena. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamopnvie pabomul VI3yuenue
JBUKEHUSI OpyCKa 10 HAKJIOHHOU MIIOCKOCTH.

HccnemoBanne 3aBHCUMOCTH CHJI  YIIPYTOCTH, BO3HHUKAIONIUX B TPY)KHUHE H
pe3uHOBOM 00pa3Ile, OT uX JAehopMaIuu.

HccnenoBanue ycinoBHil paBHOBECHS TBEPIOTO TENA, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3aKkonvl coxpanenus 6 MexanuKe

I/IMHy.]'IBC MaTepPIaJIBHOfI TOYKH (Teﬂa), CUCTCMbI MAaTCpHUAJIbHBIX TOYCK. I/IMHyJ'IBC
CUJIbI W HW3MCHCHHC HMMIIYJIbCa TCJIa. 3aKoH COXpPAaHCHHUA HMITYJIbCA. PeakTuBHOE
JABUIKCHHUC.

Pabora crinbl. MOIIHOCTE CHJIBL.
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Kunernueckass  sHeprus MaTepuaibHOU  TOYKH. Teopema 00

W3MEHEHUH KNHETUYECKON DHEPIUH.

[lorenumanbHas »Heprus. lloTeHnmanbHas sHeprusi ynpyro aehopMupoBaHHON
npyxunbl. [loTeHIManbHas YHEPTUs Tena BOIU3U MOBEPXHOCTH 3eMIIH.

[ToTeHumanbHble 1 HENOTEHIMAIbHBIE CHIIbI. CBSI3b pa0OTHI HEMOTEHIIUAIBHBIX CHJT
C U3BMEHEHUEM MEXaHUYECKON YHEPTUH CUCTEMBI TeJI. 3aKOH COXPAHEHUSI MEXaHUYECKOU
SHEPI'UH.

Yipyrue u Heylnpyrue CTOJIKHOBEHHS.

TexHuueckue yCTpOWCTBA M MPAKTHYECKOE MPUMEHEHHE: BOAOMET, KOIED,
IIPY>KUHHBIN [TUCTOJIET, JBUKEHUE PAKET.
Llemoncmpayuu

3aKOH COXpAHEHUS UMITYJIbCA.

PeaktuBHOE IBMXKEHUE.

[Tepexon moTeHIIMATBLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.
Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3yyenue abCOMIOTHO HEYNPYTOro yjapa ¢ IOMOUIBIO JIBYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBA3u pabOTHI CUIIbI C ©3MEHEHHEM MEXaHUYECKOM SHEepPTUM Tesla Ha
IIpUMEpPE PACTKEHHS] PE3UHOBOTO KI'yTa.

Paznea 3. MosekyasipHas puzuka u repmoannamuka Tema
1. Ocno6bl MOIEKYNAPHO-KUHEMUYECKOU Mmeopuu

OCHOBHBIE TIOJOXXEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUUM W UX ONBITHOE
o0ocHoBanue. bpoyHoBckoe gBuxkenue. Jduddysus. Xapakrep ABWKEHHUS U
B3aMMOJICHCTBUSA YaCTHULl BeleCcTBA. MOJIENIN CTPOEHHUS Ta30B, JKUIAKOCTEU U TBEPABIX TEII
1 00BsICHEHUE CBOMCTB BEIIECTBAa HA OCHOBE ATUX Mojieliei. Macca u pa3Mepbl MOJIEKYI.
KonnuecTtBo BemecTBa. [loctoannas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. lllkama temmnepatyp
Llenscus.

Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYISIPHO-KMHETUYECKOM
TEOPUHU UJEATHHOTO ra3a. AOCONIOTHAS TeMIIEpaTypa Kak Mepa CpeTHeH KHHETHIECKOM
SHEPTUM TEIJIOBOIO ABMXKEHUS yacTull ra3a. [lIkana temnepatyp KenbBuna. ['a3oBbie
3aKOHbI. YpaBHeHue MenaeneeBa—Kianelipona. 3akon JlansToHa. M3omnpoueccsl B
UJIeJIbHOM Ta3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npeacraBieHue
M30IPOIIECCOB: U30TEpPMa, H30X0pa, n30bapa.

TexHuueckue ycTpocTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapOMETD.
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Jlemoncmpayuu
OMnbITHI, TOKA3bIBAIOIINE JTUCKPETHOE CTPOCHHUE BeliecTBa, Gororpaduu MOJIEKYII
OPTraHUYECKUX COCTUHECHUM.

OmnbiTel 10 MU y3Un KUAKOCTEH U ra30B.

Monenb OpOyHOBCKOIO JBH)KEHHUS.

Mogens onsita llTepHa.

OnbITHI, JOKA3BIBAIOIIUE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOICUCTBHUSL.
Monens, WuTIOCTpUpYIOLIas NpUpoLy JaBJICHUS ra3a Ha CTEHKH COCyJa.

OnBITHI, HJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUSI UAECAIBHOTO T'a3a, H30IPOLIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopmsie pabomol
OmnpeneneHue Macchl BO3/lyXa B KJIACCHOW KOMHATE HAa OCHOBE U3MEpPEHUIN 00bEMa
KOMHATBI, JaBJICHUS U TEMIIEpATyphl BO3AyXa B HEil.

HccnenoBanne 3aBUCHMOCTH MEXKTy MTapaMeTpaMU COCTOSIHUS Pa3peKeHHOTO Ta3a.
Tema 2. Ocnosvl mepmoouHamuxku

Tepmogunamuyeckas  cucrema.  BHyTpeHHss SHEpPrus

TEPMOAMHAMUYECKON CUCTEMBI U CITOCOOBI € n3MeHeHus. KonuuecTBo TemaoTsl 1
pabota. BHyTpeHHs sHEprusi 0THOATOMHOTO WJeaIbHOTO Ta3a. Buel Terionepenayn:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3TyUeHUe. Y AelibHas TEIIOEMKOCTh BEILIECTBA.
KonuuecTBo TemnoTsl mpu Terionepeaaye.

[Tonsitue 00 agnadatHOM mpouecce. [lepBrlii 3akoH TepmoauHamMuKku. [IpuMenenue
IIEPBOI0 3aKOHA TEPMOJAMHAMUKH K H30IpolieccaM. I'papudeckas MHTEpIpeTaus
paboTHI Taza.

Bropoii 3akoH TepmomHamMuku. HeoOpaTtuMoCcTh Npo1ieccoB B IPUPOIE.

TeruoBele MamuHbl. [IpuHIMNBl aeiicTBUs TeruioBbIX MamuH. [IpeobpazoBanus
SHEPruM B TEIUIOBBIX MamnHax. Kosadduuuent nonesHoro neicTBus TenaoBON MalIUHBbI.
Hukn KapHo u ero xo3p@uUUMEHT MONE3HOro AECUCTBUA. DKOJIOTMYECKUE MPOOIEeMbl
TEIJIOOHEPT e THKH.

TexHuueckue ycTpocTBa U NMPAKTHYECKOE MPUMEHEHHUE: JBUTaTelIb BHYTPEHHETO
Cropanus, ObITOBON XOJIOJUIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEN SHEPTUy TeNa PU COBEPILIEHUHU PabOThI: BHUIET IPOOKH U3
OyTBUIKM TOJ JIEHCTBUEM CXKATOrO BO3/yXa, HarpeBaHHe 3(upa B JATYHHOU TpyOke
nyTEM TpeHus (BUAECOAEMOHCTPALINSA).

N3meHeHne BHYTpEHHEN SHEPTUH (TEMIIEpATyphl) TeNa MpU TEIIonepeaaye.

OnpIT 0 aAabaTHOMY PaCIIMPEHUIO BO3/TyXa (OMBIT C BO3IYIIIHBIM OTHUBOM).

Mopenu mnapoBoil TypOHMHBI, JBUTrATENsl BHYTPEHHETO CrOpPaHHs, PEAKTUBHOIO
JBATATEIIS.
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Yuenuuecxuii sxcnepumenm, rabopamopivle pabomoi

N3Mepenue yaenbpHOM TeI0EMKOCTH.

Tema 3. Azpecamnbie cocmoanusa eeuyecmea. Pazoevie nepexoonl

ITapooOpazoBanue u koHaeHcams. Mcnapenue u kunenune. AOGCOIIOTHAS U
OTHOCHUTEJIbHAA BJIAXHOCTh BO3AyXa.  HachllleHHBIN nap. YpaenbHas

TeII0Ta mapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JIaBJICHHUS.

TBépnoe Teno. Kpucrannuueckue u amopdHbie Teaa. AHU30TPOIHS CBOMCTB
KPUCTAJJIOB. Kunxkne  kpucrtamiabl. CoBpeMEHHbIE MaTepuabl.

[naBneHue u Kpuctauzanus. Y ieabHas TerioTa miasieHus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OanaHca.

TexHuyeckue ycTponcTBa U MPAKTUIECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJTOPUMETP, TEXHOJOTUH MOTYYEHUS] COBPEMEHHBIX MAaTEPHUAJIOB, B TOM
YHCJie HAHOMATEepUaioB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunienue npu noHMKEHHOM JaBJICHUMU.

CnocoObl U3MEpEeHUS BIAXKHOCTH.

HaGmronennie HarpeBaHuss W IUIABJIEHUS  KPUCTA/UIMUECKOTO  BEILIECTRA.

JleMOHCTpaiys KpUCcTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol
N3mepenune OTHOCUTENIBHOM BIIAXKHOCTH BO3yXa.

Pa3znea 4. daexkrponnnamuka Tema
1. Dnekmpocmamuxka

DIIeKTpr3aums Tel. DJIEKTPUUYECKUU 3apsi. [[Ba BuIa 3IEKTPUUYECKUX 3apsOB.
[IpoBOIHMKH, AMAAEKTPUKHA U MOJTYNPOBOJHHUKUA. 3aAKOH COXPAHEHUS IJIEKTPUUECKOIO
3apsja.

B3aumoperictBue 3apsgoB. 3akoH Kynona. TodedHbIN 3JIEKTPUYECKUAN 3apsl.
DiekTpruueckoe nosie. Hanpsok€HHOCTh aeKkTpudeckoro noiist. [IpuHunn cynepno3unun
AJIEKTPUYECKUX TOJIeN. JIMHNY HATIPSIKEHHOCTH SJIEKTPUYECKOTO TTOJIA.

Pabora cun snexkrpocratuyeckoro moiis. [loreHnuan. Pa3HOCTh MOTEHITMATIOB.
[IpoBOAHMKM ¥ JOMAJIEKTPUKHA B DJIEKTPOCTATHYECKOM Tosie. Jludnexkrpruueckas
MPOHUIIAEMOCTb.

OnekTpoéMkocTh. KoHaeHcatop. ONEKTpOEMKOCTh IUIOCKOTO KOHAEHCATOpA.
DHeprus 3apsyKEHHOT0 KOHJEHCATOPa.

TexHuuyeckue yCTPOMCTBA UM  IPAKTUYECKOEC MPUMEHEHHUE: JJIEKTPOCKOII,
JIEKTPOMETP,  IJICKTPOCTATUYECKasl  3aluTa, 3a3eMJICHHE  JJICKTPONPHOOPOB,
KOHJICHCATOP, KOMMMPOBAJIBHBIN alliapar, CTPYMHBIN IPUHTED.
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Jlemoncmpayuu
Y CTpOWUCTBO M MPUHIIUIT ICUCTBHS AIEKTPOMETPA.
BzaumopencTBre Ha3IEKTPU30BAHHBIX TEII.
DIIEKTPUYECKOE TI0JIE 3aPSKEHHBIX TEI.
[IpoBOIHHKH B AIEKTPOCTATUYECKOM IIOJIE.
DIIEKTPOCTATHYECKAS 3aIUTA.
JIMAIIEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBHCUMOCTD BJICKTpOéMKOCTI/I INIOCKOT'O0 KOHACHCATOpa OT IIOIadu IIIACTHH,
PaCCTOAHUA MCIKY HUMH U I[HG)JIGKTpH‘IGCKOﬁ IMPOHHUIACMOCTH.

DHeprus 3apsHKeHHOT0 KOHJISHcaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmuvie pabomul
N3mepenne 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DIIEKTPUYECKUNA TOK. Y CIIOBUSI CYLIECTBOBAHUS JIEKTPUUECKOr0 ToKa. McTounnku
Toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpspxenue. 3akon OMa 7151 ydacTKa LETH.

DNEeKTpUYECKOE  CONPOTUBIEHUE.  YIEIbHOE  CONPOTUBICHUE  BEILECTBA.
[TocnenoBarenpHOE, MapaLIEIbHOE, CMEIIAHHOE COEIMHEHNE POBOJHUKOB.

Pabora snexrpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MoHOCTb 3JE€KTPUYECKOTO
TOKA.

DNEKTPOABWKYIIAsA CUJIa U BHYTPEHHEE CONPOTHBIEHUE MCTOYHUKA TOKA. 3aKOH
Owma a1 nostHoOM (3aMKHYTOM) 35ieKkTpuueckoi nenu. KopoTtkoe 3ambikaHue.

DJIEKTPOHHAS] MPOBOJUMOCTb TBEPJIBIX METAILIOB. 3aBUCHUMOCTb CONPOTHBIICHUS
METaJUIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKNN TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku. CoOCTBEHHAs U TPUMECHAS MPOBOJUMOCTD MOJIYITPOBOAHUKOB.
CaoiictBa p—N-niepexoja. IlomynpoBoagHUKOBBIE TPUOOPBI.

DJIEKTPUYECKUN TOK B paCTBOPAX U PACILIABAX JIEKTPOJIUTOB. DIIEKTPOJIUTHUYECKAS
JUCCOLUALNS. DIEKTPOIIU3.

DNeKTpUYeCKUd TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSITEILHBIN pa3psil.
Monnus. [1na3ma.

TexHHYeCKre yCTPOMCTBA U MPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETD,
peocTaT, UICTOYHUKH TOKA, AJIEKTPOHArpeBaTEIbHbIC MPUOOPHI, FJIEKTPOOCBETUTEILHbBIC
npuOOphl, TEPMOMETP COMPOTUBIICHUS, BAKyyMHBIH JHOJ, TEPMUCTOPHI U
(boTOpE3UCTOPHI, MOTYPOBOJHUKOBBIN AUO/I, FaJIbBaHUKA.

Jlemoncmpayuu

I/I3MepeHHe CHJIbI TOKAa U HAIIPAXKCHUS.
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3aBUCUMOCTb CONIPOTUBIIEHUS LIWIMHAPUYECKHUX IPOBOJHUKOB OT JUIMHBI, IUIOIIAIN
IIONIEPEYHOr0 CEYEHU U MaTepuaa.

CMentanHOe COeIUHEHHNE TPOBOJHUKOB.

IIpsmoe  W3MepeHHe  DIEKTpOABMXKyHIEeH  cwibl. KopoTkoe — 3ambIKaHME
raJbBaHUYECKOIO DJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTb CONPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI.

IIpOBOIMMOCTB JIEKTPOIUTOB.

HckpoBoii paspsa 1 NpOBOAUMOCTb BO3yXA.

OnHOCTOPOHHSASI TPOBOJAUMOCTb JIHO/1A.
Yuenuueckuii sxcnepumenm, nabopamopusie pabomul 3yuenue

CMELIAaHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenune BiIeKTpOABMKYILIEH CHIbI MCTOYHHKA TOKA M €ro BHYTPEHHErO
COITPOTUBIICHUS.

HabGmronenue snexrpoiusa.

MexnpeaMeTHbIe CBA3H

Nzyuenne kypca pusuku 6a3oBoro ypoBHs B 10 Kiacce oCymecTBIsSETCS C yUETOM
COJIEPKATENIbHBIX MEXKITPEAMETHBIX CBI3€HM ¢ KypcaMyu MaTeMaTUKH, OMOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHUH.

Mesicnpeomemnvie nowsmusi, CBS3aHHBIE C H3YYCHHEM METOJOB HAyYHOTO
MO3HAHMS: SBJICHUE, HAYYHBIN (DAKT, TUNOTE3a, (PU3HUECKas BEIUYMHA, 3aKOH, TEOPHS,
Ha0II0/IeHNEe, SKCIIEPUMEHT, MOJISTUPOBaHUE, MOJIE/b, U3MEPECHHUE.

Mamemamuxa: penieHNEe CUCTEMBbI YpaBHEHUH, nuHeHHas (yHkmms, mapadoia,
runepOosa, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKITMU: CHHYC, KOCHHYC,
TAHTCHC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M WX
MPOEKITMHU Ha OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonoecus: mMexaHWYeCKOe JBWKCHHE B JKMBOW mnpupojne, auddysus, ocMmoc,
TEMJI000MEH KUBBIX OPraHWU3MOB (BHIBI TEIUIONEpEaun, TEIUIOBOC PABHOBECHE),
ANEKTPUYCCKHUE SBJICHUS B )KUBOU MPUPOJIC.

Xumusi: TACKPETHOE CTPOSHUE BEIIECTBA, CTPOSCHUE aTOMOB M MOJIEKYJ, MOJb
BEIIECTBA, MOJIApHAs Macca, TEIUIOBBIC CBOMCTBA TBEPJIBIX TEI, KUAKOCTEH W Ta30B,
AJIEKTPUIECKUE CBOMCTBA METAIIJIOB, JIEKTPOJIUTHIECKAS TUCCOIMAIINS, TATbBaHHUKA.

T'eoecpagus: BnaxHOCTHh BO3AyXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonoeusn: mpeobpazoBaHue IBIKCHHUN C HMCIOIH30BAHHEM MEXAaHU3MOB, yUET
TPEHHUS B TEXHHKE, MOAMIUITHAKH, WCIIOJB30BAaHUE 3aKOHA COXPAHCHHUS UMITYJIbCa B
TeXHUKe (pakera, BOAOMET M JIpyrue), ABUTATENIb BHYTPEHHETO CTOpaHHS, IapoBas
TypOuHa, OBITOBOM XOJOAUIBLHUK, KOHTUITHOHED, TEXHOJIOTUN TTOJTYICHHSI COBPEMEHHBIX
MaTepHaJIOB, B TOM YHCJIE HAHOMATEPHAIIOB,  HAHOTEXHOJIOTHH, YJICKTPOCTaTHUCCKas
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3amuTa, — 3a3eMJICHHE  DJIEKTpOnpuOOpOB,  KCEPOKC,  CTPYWHBIA  TMPHUHTED,
AIIEKTPOHATPEeBATENbHBIC TPUOOPHI, AIEKTPOOCBETUTENbHBIEC TPUOOPHI, FATbBAHUKA.

11 KUIACC Pa3znen 4. DiIeKTPOAUHAMHUKA

Tema 3. Macnummnoe nojie. InNeKmpoMazZHUMHAA UHOYKUUA

[TocTtosiHHBIE MarHuTHl. B3auMOAeNCTBHE NOCTOAHHBIX MArHUTOB. MarHuTtHoe
nosje. BekTop MarHUTHOM WHAYKUMU. [IpUHIMII Cyneprno3uuyu MarHUTHBIX IIOJIEH.
JIvHMM MarHuTHOM MHAYKIMU. KapTrHa JIMHUAI MarHUTHOM UHYKIIMU T10JIS TOCTOSTHHBIX
MarHMTOB.

MarauTtHoe 1ojie NpoBOJAHUKA ¢ TOKOM. KapTuHa JMHUN MHAYKIMM MarHUTHOTO
MOJIS1 JUIMHHOTO MPSIMOTO MPOBOJAHUKA U 3aMKHYTOT'O KOJIBLIEBOTO MTPOBOJIHUKA, KATYIIKH
¢ TokoM. OnbIT DpcTena. BzanmoaericTBrue NpoOBOJHUKOB C TOKOM.

Cunia Amnepa, €€ MO1yJib U HallpaBJICHHE.

Cuna JlopeHua, e€ MOLyJb U HamnpapJieHHE. [[BUKEHUE 3apsKEHHOW YacCTUIbI B
OJIHOPOJHOM MarHuTHOM noJie. Pabota cunel Jlopenua.

SIBiieHune 3eKTPOMarHuTHOM MHAYKIUU. [I0TOK BEKTOpa MarHUTHON MHAYKLIHUHU.
DNeKTpoABMKYLIAas CUJIA MHIYKLIHN. 3aKOH 3JIEKTPOMarHuTHOW nHayKunn Papanes.

BuxpeBoe 3iekTpuueckoe Iosie. OJEKTPOABMKYIIAS CHJIAa WHIYKUUU B
IPOBOJHUKE, JBUKYIIEMCS IOCTYNATEIbHO B OJHOPOJIHOM MarHUTHOM II0JI€.

[Ipasuino Jlenua.
NHayKTUBHOCTS. SIBieHue CaMOMHIYKIIUH. DIIEKTPOABMKYIIAS cuia
CaMOMHIYKIIHHU.

SHGPFI/I}I MAaruMTHOTI'O ITOJIAA KaTYIIKHU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue ycTpoMCTBa M MPAKTUYECKOE MPUMEHEHHE: MOCTOSIHHBIE MAarHUTHI,
AJEKTPOMArHUThI,  AJEKTPOABUTATEIb,  YCKOPUTEIM  DJIIEMEHTAapHBIX  YacTHII,
WHyKIIMOHHAS TIE€Yb.

Jlemoncmpayuu
OnbIT Dpcrena.
OTKJIOHEHHE JIEKTPOHHOT'O My4YKa MarHUTHBIM TOJIEM.
JIuHUM UHAYKIIMY MAarHUTHOTO TOJIS.
B3anmonelictBue JByX NPOBOJHUKOB C TOKOM.
Cuna Amnepa.
JevictBue cunbl JIopeHia Ha MOHBI DJIEKTPOJIUTA.
SIBneHre PNEKTPOMAarHUTHOW UHIYKIIUH.

[IpaBuno Jlenua.
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3aBUCUMOCTb DJJIEKTPOJBWKYILIEH CHJIBI HHAYKIUU OT CKOPOCTH HW3MEHEHUS
MAarHMTHOTO IOTOKA.

SIBrIeHNE CaMOMHIYKIINY.
Yuenuueckuii sxcnepumenm, nabopamopusie pabomel V3yuenuve

MAarHUTHOTO MOJISI KATYIIKU C TOKOM.

HCCHGI[OB&HH@ I[CﬁCTBPISI IMOCTOAHHOI'O MAariTa Ha paMKy C TOKOM. HCCHGI[OB&HH@
SABJICHHUA BHGKTpOMaFHHTHOﬁ WHAYKIINH.

Paznea 5. KoJsie0anus v BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHblE KON€0AHUS

Konebarenbhas cuctema. CBoOOOAHBIE MEXaHHUECKHE KoJebanus. ["apMoHnyeckue
konebanus. [lepuon, yactora, ammuryaa u (asza konedanuil. [Ipy>KUHHBIA MasTHUK.
MaremaTtuyeckuii MasiTHUK. YpaBHEHUE TapMOHMYECKUX KojeOanuil. IIpeBpaimenue
SHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSX.

KonebarenbHblit KoHTYp. CBOOOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUS B UACAIIBHOM
K0JIe0aTeIbHOM KOHTYpEe. AHAJIOTHS MEXAY MEXaHUYECKUMU U 3JIEKTPOMarHUTHBIMU
konebanusimu. @opmysna TomcoHa. 3aKOH COXPAHEHMS SHEPTUU B UACATBHOM
KOJie0aTeIbHOM KOHTYPE.

[IpencraBnenne o0 3aTyxarUMX KoJeOaHUsAX. BBIHYXICHHbIE MEXaHUYECKUE
kosnebanusi. Pezonanc. BeiHyK/IeHHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHus.

[Tepemennsiii Tok. CHHYCOMAAIBHBIN IEPEMEHHBIA TOK. MOUIHOCTh IEPEMEHHOTO
TOKa. AMIUIMTYJTHOE M JIEHCTBYIOIEE 3HAYEHUE CUIIBI TOKA W HAPSYKEHHUS.

Tpancpopmarop. IlpousBoacTBO, mnepenaya U MOTPEOJIECHUE DIICKTPUUYECKOU
SHEPruu. ODKOJOTUYECKHE PHUCKH IMPU MPOU3BOJCTBE 3neKTpodHepruu. KymbTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHuueckue ycTponcTBa U MPAKTUUYECKOE MPUMEHEHHUE: JJIEKTPUUECKHI 3BOHOK,
reHepaTop MEPEMEHHOr0 TOKA, JIMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB  KojeOaTelnbHOW CHUCTEMbl (NMPYXUHHBIA WM
MaTEeMaTH4YEeCKU MasiTHUK).

HaOnronenue 3atyxaromux KojaeOaHui.

HccnenoBanne CBOMCTB BBIHYKJIEHHBIX KOJICOaHUH.

Habmronenne pe3onanca.

CB00OOIHBIE AIIEKTPOMATrHUTHBIE KOJICOaHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CUJIBI TOKA M HANpPSDKEHUS OT BPEMEHH)  JUIs
AJIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pezonanc mnpu  moclieoBaTENbHOM  COCAMHEHUM  PE3UCTOpPA,  KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.
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Mogenb TMHUYU IEKTPONEpEAAYUH.
Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

HccnenoBanne 3aBUCUMOCTY TIEPUO/Ia MAJTBIX KOJIEOAHWH Tpy3a Ha HUTH OT JITHHBI
HUTHU U MAcCChl rpy3a.

UccnenoBanre mepeMEHHOr0 TOKa B LIEMH W3 TOCJIEIOBATEIBLHO COETUHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31€KmpoMazZHUNHbBLE 60IHbL

MexaHnueckue BOJHBI, ycioBusi pacnpoctpaHeHus. llepumoa. CkopocTb
pacrmpocTpaHeHus U JyiiHa BOJHEL. [lonepeunsie u mpoioyibHbIe BOJHBL. HTEpdepenims
U TUPpaKIus MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

ONEKTPOMATrHUTHBIE BOJHBI. YCJIOBUS M3IYYECHHS DSJIEKTPOMAarHUTHBIX BOJIH.
B3aumnass opuentanusa BexktopoB E, B, v B smekTpomarnuTHoil BosiHe. CBOKMCTBa
AJIEKTPOMArHUTHBIX BOJH: OTpPaXE€HWE, MpeJIoMIIeHHe, Moysipu3anus, Iudpaxiys,
unTepdepennus. CKopocTh dJIEKTPOMATHUTHBIX BOJIH.

[[lxama »NEKTPOMArHUTHBIX BOJH. [IpUMeHEHHWE >IEKTPOMArHWTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI panOCBs3U U TENEBUACHUS. Painonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPeJIbl.

TexHu4eckue yCTpOMCTBA M INPAKTUYECKOE MPHUMEHECHHUE: MY3bIKaJIbHbBIC
WHCTPYMEHTBI, YJIbTPAa3BYKOBAas JIMATHOCTMKA B TEXHUKE W MEJUIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEHUE MONEPEUHBIX U MPOI0IbHBIX BOJIH.

Konebmromeecs Teno Kak MCTOYHUK 3BYKa.

HaGnronenne orpaxkeHus: M NpeoOMIICHHS] MEXaHUYECKHUX BOJIH.

Ha6monenne nnrepdepenuinu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HabGmronenne cBsi3 TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMUTYJIOM W YaCTOTOU
KOJIeOaHUM.

HccnenoBanne CBOMCTB 3JIEKTPOMATHUTHBIX BOJH: OTPAXXEHHE, MPEIOMIICHUE,
noJispu3anus, 1udpakius, HHTepPepeHns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonrHeHOE pacpOCTpaHEHHE CBETA B OJTHOPOIHOM
cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHsi cBera. [locTpoeHue H300pakeHUN B
IIJIOCKOM 3€pKajie.
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[Ipenomienue cBeta. 3akOoHbBI IPETOMIICHHS cBeTa. AOCONIOTHBIN MOKa3aTeshb
npenomiuenus. [lomHoe BHYTPEHHEE oTpaxxeHue. [IpenenpHblii yIoJl

MOJIHOT'O BHYTPEHHETO OTPAXKECHMUS.

Hucnepcus ceeta. CioxHbIN cocTaB Oenoro cseta. LIBerT.

Cobuparomue U pacceuBaromue JUH3bl. ToHKas nuH3a. DOKYCHOE pacCTOsSHUE U
ONTHYECKasl cuja TOHKOW JMH3bL. [locTpoeHue wH300pakeHHil B COOMpAIOIIMX MU
paccenBaromux guH3ax. Gopmyia TOHKOW JIMH3bI. Y BEJIMUYECHUE, TABAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH TEOMETPUUECKON ONITUKHU.

BonnoBas onrtuka. UnTepdepenius cBera. KorepeHTHbIE MCTOYHHKHU. Y CIIOBUSA
HAOJIFIOICHUSI MAKCUMYMOB M MHUHUMYMOB B WHTEP(PEPEHIIMOHHONW KapTHHE OT JABYX
cuH(}a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakmus csera. udpakimonnas pemérka. YciaoBue HaOMIOACHHUS TJIaBHBIX
MaKCHMYMOB TIPH MaJICHUH MOHOXPOMATHYECKOTO CBeTa Ha AU(PPAKITMOHHYIO PEIIETKY.

[Tonapuszauus csera.

TexHuueckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHHUE: OUKH, JIyIa, oToanmnapar,
POEKIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKON, BOJOKOHHAs ONTUKA, JU(PPaKIHOHHAs
peLETKA, TOJIAPOULL.

Jlemoncmpayuu

[IpsMosIMHEIHOE  pacHpOCTPAaHEHHE, OTPaKEHUE W NPEJOMIICHHE  CBETa.
OnTuueckue nprudOpBHI.

[TonHoe BHyTpeHHEe oTpakeHne. Mozelib CBETOBOA.

HccnenoBanre cBOWCTB H300paKeHUH B JIMH3AX.

Mopnenu MUKpOCKOIIa, TeJIECKOomna.

Habmronenne nuatepdepeHunn crera.

Hab6monenne nudpaxiuu ceera. Habmonenne

JUCIIEPCUM CBETA.

[Tomyyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonyuenue cekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

Hab6mronenue nonsipu3anuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopusie pabomul
N3mepenne mokazaTessi MpeJOMIICHUS CTEKIIA.
UccnenoBanue cBoiCTB n300pakenuii B tuH3ax. Habmonenue
JMCTIEPCUU CBETA.

Pa3nen 6. OCHOBBI ClIeIUAJIBHOI TEOPHUH OTHOCUTEJILHOCTH

['panuibl TPUMEHUMOCTH KJIACCMUYECKOM MexXaHMKH. llocTynaTel crnenuanibHON
TEOPUH OTHOCHUTEIIbHOCTH: WHBAPUAHTHOCTH MOIYJs CKOPOCTU CBETa B BaKyyMe,
MPUHLNI OTHOCUTEIBbHOCTH DUHIITENHA.
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OTHOCHUTENBLHOCTh OJIHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHH U COKpaIllleHue
JUTAHBIL.

3HepFI/I$I " UMITYJIBC peHHTHBHCTCKOﬁ qaCTHUIbI.

CB$13b MACCBhI € DHEPTUEN U UMITYJILCOM PEIATUBUCTCKON YaCTULIBI. DHEPTUS MOKOSI.

Paznen 7. KBantoBasi pusuka Tema 1.
Dnemenmovl K6AHM OGO ONMUKU

®otonsl. Popmyna [Inanka cBs3u 3HEpruu (POTOHA C €TO YACTOTOH. DHEPTUsd U
UMITYJIbC (POTOHA.

OtkpeiTue u wucciegopanue @oroddpdexra. Onbitel A.I'. CroneroBa. 3akoHbI
dotoaddexra. YpaBHenue OuHmTeHa s (pororddexra. «KpacHas rTpaHHIAN
dboTtorddekTa.

JHlaBnenue ceera. OnwiTel I1.H. Jlebenena.

XHUMUYECKOE JEUCTBUAE CBETA.

Texaudeckue ycTpoWCTBA U MPAKTUYECKOE MPUMEHEHHe: (POTODIIEeMEHT,
dboTomaTumK, comHEeUHas 6aTtapesi, CBETOUOI.

Jlemoncmpayuu

®doTor(PpdeKT Ha YyCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanne 3akoHOB BHeTHET0 (poTodddexTa.

Cserommo.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mognens atoma Tomcona. OnbiTel Pezepdop/ia mo paccessHuiO o-4acTHIl.
[Inanerapuast monens aroMa. [loctynatel bopa. M3nydenue u norsomieHue GOTOHOB
IIpU NIEPEXOJIE aTOMa C OAHOTO YPOBHSI SHEPTrUM Ha Apyrou. Buael cnektpos. Cnekrp
YPOBHEU 3HEPTUU aTOMA BOJOPO/IA.

BonnoBeie cBoiicTBa uwactun. Bonubel ge bpounsa. KopmnyckynsipHO-BOJIHOBOM
Ty aJIA3M.

CrnoHTaHHOE M BBIHYX/ICHHOE U3JIyYEHHUE.

TexHu4eckre yCcTpoNCTBa MU MPAKTUYECKOE MPUMEHEHUE: CIEKTPaJIbHbIA aHaW3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMIBIOTED.
Jlemoncmpayuu

Mopuens onbita Pesepdopra.

Ornpenenenue JIMHBI BOJIHBI JIa3epa.

Hab6mronenne nuHelyaThiX CeKTPOB u3aydenus. Jlazep.

Yuenuueckuii akcnepumenm, 1abopamopmsvie pabomul
Hab6nronenne nuHeyaToro CueKTpa.
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Tema 3. Amomnoe aopo

OKCNIEpUMEHTBI, JIOKA3bIBAIOLINE  CIIOXHOCTh CTpoeHHUs  sjpa. OTKphITHE
paanoaktuBHOCTH. OnbITH Pe3zepdopaa mo onpenenennto coctaBa paauoakTUBHOTO
u3nydenud. CBoiicTBa anbda-, Oera-, raMMa-u3IydeHus. BiausiHue painoakTHBHOCTH Ha
KUBBIC OpPTaHU3MBI.

OtkpeiTHe mnpoToHA u HedWTpoHa. HykimonHas wogens sapa IeiizenOGepra—
NBanenko. 3apsan sapa. MaccoBoe unciio sjpa. M30Tomsl.

Anbda-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacman. ['amMma-u3nydeHue.
3aKOH paJuOaKTUBHOIO pacnajia.

DHeprus CBs3M HYKJIOHOB B sifjpe. S nepHbie cuiibl. JledexT macchl spa.

SnepHbie peakuuu. JleneHue u CUHTE3 s1€Ep.

SAnepusiit peakrop. Tepmosinepubiii cuntes. [IpobieMbl U MEPCIEKTUBEI SAECPHON
HSHEPTeTUKU. DKOJIOTUUECKUE ACTIEKTHI SIACPHON SHEPTETUKH.

DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.
Mertoabl HAOIOICHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHII.
@dyH1aMeHTa bHbIE B3aUMOJCHCTBUA. EAMHCTBO Pu3nyeckoi KapTUHBI MUpA.

Texaudeckue yCTpONCTBA M MPAKTHUECKOE NPHUMEHEHHUE: T03UMETp, Kamepa
Bunbcona, sinepHbiii peakTop, aToMHas 6oMoa.

Jlemoncmpayuu
CuéTurK MOHU3UPYIOIIUX YACTHII.
Yuenuuecxuii sxcnepumenm, rabopamopivle pabomoi

HccnenoBanue TpeKOB YacTUL (M0 TOTOBBIM (OTOrpadusim).

Pazgea 8. JieMeHTHI aCTPOHOMUM U ACTPOGU3IUKH
Otanbl pa3BUTHUS acTpoHOMHUU. [IpuKiIagHOE M MHUPOBO33PEHUYECKOE 3HAYEHUE
aCTPOHOMUM.

Bun 38é31H0T0 HebOa. Co3Be3aus, ipkue 3BE3IbI, TUTAHETHI, UX BUJIMMOE JIBH)KEHUE.
ConHeuHas cucTeMma.

Connne. ConHevyHas akTUBHOCTh. MicTounuk aHeprun CostHIa U 3BE3. 3BE3BI, UX
OCHOBHBIC XapaKTEPUCTUKHU. J[[narpamma «CreKTpalbHbIN KJIaCC — CBETUMOCTBY. 3BE3/IbI
IJIaBHOM ITOCJIEIOBATEIbHOCTH. 3aBUCHUMOCTD «MAacca — CBETUMOCTDY IS 3BE3]] IJIaBHOM
nocje0BaTeIbHOCTH. BHyTpeHHee cTpoeHue 3B€37. COBpeMEHHBIE MPEICTABICHUS O
MPOUCXOKJICHUH U HBOJIOIIMKA COHIIA U 3BE3/T. DTaIlbl KHU3HU 3BE3].

Mueunsiii [IyTe — Hama ["anaktuka. [onoxxenue u asukenue Comuia B ['anakTuke.
Tunsl ranaktuk. Paguoranaktuku v kBa3zapsl. UEpHBIE IBIPHI B SAPAX FalakTHK.
Bcenennas. Pacimupenune Beenennoit. 3akon Xa60m1a. Pa3oeranue rarakTuk.
Teopus bomabiioro B3psiBa. PeIMKTOBOE U3ITyUYEHHUE.
Macmra0Has ctpykrypa Beenennoit. MeraranakTuka.
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Hepeménnsie nmpoOaemMbl aCTPOHOMUMU.
Yuenuuecxkue nabnooenus

HaGmronennss HEBOOPYKEHHBIM TJIA30M C  HCIOJIB30BAHUEM KOMIBIOTEPHBIX
MPWIOKEHUH IS OTIPEICTICHUS TIOJIOKEHUSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO JATY:
OCHOBHBIE C03Be31Ms1 CEBEPHOro MOJMyIIapus U IPKUE 3BE3IBI.

Hab6monenus B Teneckon Jlynsl, miianet, Mieunoro Ilytu.

O6o0mamiee NOBTOPeHNE

Ponb ¢u3uku 1 acCTpOHOMHH B YKOHOMHUYECKOM, TEXHOJIOTHYSCKOM, COIMaIbHON 1
ITHYECKOU cdepax ACATEIHHOCTHA YETOBEKa, POJIb U MECTO (DM3MKU M aCTPOHOMHUU B
COBPEMEHHOW HAyYHOW KapTHUHE MHpPA, POJib (HU3MYECKOW Teopuu B (HOPMHUPOBAHUU
NpeICTaBIeHU 0 (PU3NUECKOW KapTUHE MUpa, MeCTO (U3MUYECKOW KapTUHBI MUpa B
o0111eM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJCTABICHUIN O IPUPOJIE.

MexknpeaMeTHble CBA3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 kiacce ocyniecTBisieTcsi ¢ y4€ToM
coJiep KaTeNIbHbIX MEKIIPEIMETHBIX CBSI3€H C KypcaMy MaTEeMaTUKU, OMOJIOTUU, XUMUU,
reorpaduu U TEXHOJOTHUH.

Meowcnpeomemnvle nowsmusi, CBSI3AHHBIE C M3YYEHHEM METOAOB HAaYYHOTO
NO3HAHUSA: SIBJICHUE, HAYYHBIM (pakT, runores3a, (pu3ndeckas BeIMYMHA, 3aKOH, TEOpHs,
Ha0JII0/IEHNE, SKCIIEPUMEHT, MOICIIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelnieHne CHCTEMbl ypaBHEHHWH, TPUTOHOMETpUYECKUE (DYHKIUU:
CHUHYC, KOCHHYC, TaHT€HC, KOTAaHT€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO,
BEKTOPbl M WX TMPOCKIIMM Ha OCH KOOPJIWHAT, CIIO)KCHHE BEKTOPOB, MPOM3BOJHEIC
DIIEMEHTAPHBIX (DYHKIWH, IPU3HAKU TIOJI0OUS TPEYTOJIBLHUKOB, ONPEACICHUE TUIOIIA T
I0CKUX (Uryp u o0nEMa Te.

buonoeus: snekrpudeckue SIBICHUS B AKUBOU MPUPOJIE, KOJIEOATEIbHBIE JBUKECHUS
B KMBOW NPHUPOJIEC, ONTHUYECKUE SIBIICHUS B KMBOM IPUPOJE, CWCTBHE palvaldd Ha
YKUBBIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPABIX TEN,
MEXaHU3MbI 00pPa30BaHUsI KPUCTALTUYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIH3.

l'eocpaghusa: MarHUTHBIE TONIOCA 3€MJIM, 3aJIeKM MArHUTHBIX Py, (HOTOChEMKaA
36MHOM TOBEPXHOCTH, MPEICKA3AHUE 3EMIIETPSICEHHIA.

Texnonocusa:  NVHUM  BJIEKTPONEPENAY, TEHEPATOP  MNEPEMEHHOIO0  TOKA,
AIEKTPOJBUTATENb, UHAYKIIMOHHAS [1€4b, PAJap, PaJIUONPUEMHHUK, TEIEBU30D, AaHTEHHA,
tenedon, CBU-nieub, mpoeKIMOHHBIN armapart, BOJIOKOHHAS ONTHKA, COJIHEYHAas OaTapes.
IHNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUASA
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OcBoenne ydeOHOro mpeamera «®Pu3MKa» Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBanus (0a30BBId ypPOBEHB) JOHKHO OOECIEUUTh JOCTHIKCHHE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEIMETHBIX M IPEIMETHBIX 00pa30BaTEIbHbBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE pe3yNbTaThl OCBOCHHS Yy4deOHOro mnpenmera «DU3HNKA» TOJKHBI
OTpaXXaTb  TOTOBHOCTh W  CIOCOOHOCTH  OOYYalOUIMXCA  PYKOBOJCTBOBATHCS
chOpMUpPOBAaHHOW BHYTPEHHEW TMO3UIMENH JIMYHOCTHU, CHUCTEMOM I[€HHOCTHBIX
OpHUEHTAIM, TO3UTUBHBIX BHYTPEHHUX YOEXKICHUIN, COOTBETCTBYIOLIUX TPAJAUIIMOHHBIM
IEHHOCTSAM POCCHMCKOro OOIIECTBa, paCUIMPEHUE >KU3HEHHOTO OIbITa U OIbITa
JEATENIbHOCTH B TMPOLECCE pealn3alli OCHOBHBIX HAIpPABJICHUN BOCIHUTATEIbHOU
JESITEILHOCTH, B TOM YHCJIC B YacTH: 1) rpaskaIaHCKOTr0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTb IPaKAAHCKOU MO3UIIMK 00YUYaAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIMCKOTO OOIIEeCTBA;

IIPUHSTHE TPaIULIMOHHBIX 001I1eYeI0BEYECKHUX T'YMaHUCTUYECKUX u
JIEMOKPAaTUYECKUX LEHHOCTEH; TOTOBHOCTH BECTH COBMECTHYIO [JEATEIBHOCTH B
MHTEpPECAX IPAXKIAHCKOTO

oOmiecTBa, y4aCTBOBATh B CAMOYIIPABIEHUU B 00pa30BaTEILHON OpraHu3alyy; yMEHHE
B3aMMO/IEICTBOBATh C COLMAJIbHBIMU HHCTUTYTAMU B COOTBETCTBUU C X

GYyHKIUSMH W HAa3HAYEHUEM; TOTOBHOCTb K T'yMAaHUTAPHOU H
BOJIOHTEPCKOM NESATEIIbHOCTH; 2) NaTPUOTHYECKOr0
BOCIIMTAHUSA:
c(OpMHPOBAHHOCTh POCCUUCKOM TIpaXJAaHCKOM WJIEHTUYHOCTH, NaTPUOTU3MA;

IONEHHOCTHOC OTHOCHUEC K rOCYyAapCTBECHHBIM CHUMBOJIAM, JOCTHXKCHUAM

POCCUICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(OpMHPOBAHHOCTh ~ HPABCTBEHHOT'O  CO3HAHHUSA, OSTUYECKOTO  MOBEACHHUS;
CIIOCOOHOCTh OLIEHUBATh CUTYallMIO0 U IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSChH
Ha MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI M IEHHOCTH, B TOM YHUCJIE B JAESATEIBHOCTH YYEHOTO;
OCO3HAHME JIMYHOTO BKJIQJIa B IOCTPOSHHUE YCTOMYMBOTO Oymymero; 4) 3¢TeTH4eckoro
BOCIIMTAHUA:

ACTETUYECKOE OTHOILIEHHUE K MUPY, BKIIFOUasl 3CTETUKY HAyYHOI'O TBOPYECTBA,
npucyuiero (u3n4ecKoi HayKe;

5) TPyA0BOr0 BOCIIUTAHUSI:
WHTEpEC K pasluyHbIM cepaM MpoPecCHOHATBHON ACATEIHHOCTHA, B TOM YHCIIC
CBSI3aHHBIM C (PM3UKOW W TEXHHUKOM, YMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOp OyayIien
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npodeccu M peanu3oBBIBATH COOCTBEHHBIC >KU3HEHHBIC TIUIAHBI; TOTOBHOCTh U
CIOCOOHOCTh K 00pa30BaHUIO M CAMOOOPA30BaHUIO B 00IaCTH (PU3UKH

Ha MPOTSHKCHUU BCEH KHU3HM, 6)
IKOJIOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMHPOBAHHOCTH IKOJIOTUYECKOM KYIbTYphI, 0CO3HAHHUE TTI00ATILHOTO XapaKkTepa

AKOJIOTMYECKUX TPOOIeM; TIaHUPOBAHUE U OCYIIECTBICHHUE JICHCTBUI B OKpYIKaIOIIEH
Cpelie Ha OCHOBE

3HAHUA ueneﬁ YCTOﬁqHBOFO Pa3BUTHA YCIIOBCUCCTBA,
PacumpeHI/Ie OIIbITa ACATCIIBHOCTHU AKOJIOTHYECKOM HarpaBJICHHOCTH Ha OCHOBC

UMCIOIIMXCS 3HAHUH 110 (pH3KKe; 7) HEeHHOCTH HAYYHOTO MO3HAHUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTHs (HU3NUECKON HAYKU; OCO3HAHNE IEHHOCTH HAy4YHOH e TeIbHOCTH, TOTOBHOCTD
B Ipolecce HM3Y4YeHHs (PU3UKU OCYIIECTBIATh MPOEKTHYI0 M HCCIEAOBATEIbCKYIO
NEeSTENbHOCTh UHJIMBU]IYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE AeiicTBUS Ba3oBbie
JOrn4yeckKkue JeficTBUA:
CaMOCTOSITeILHO (DOPMYIIMPOBATh M AKTYaJIU3UPOBATh IPOOJIEMY, pacCMaTPUBATh

e BCECTOPOHHE; OIPEICIIATh IEJIN ASATEIHbHOCTH, 33/1aBaTh apaMETPhbl K KPUTCPUH UX
JOCTHIKEHUS, BBISBIISATH 3aKOHOMEPHOCTH U TPOTHBOPEUYHUS B pPaccMaTPUBACMBIX
buznIecKux

SABJICHHUAX, pa3pa6aTI>IBaTB IJIaH PCIICHUA HpO6J'I€MI>I C y‘IéTOM aHaJIn3a UMCIOIINXCA

MaTCpUAJIbHBIX W HCMATCPUAJIbHBIX PCCYPCOB; BHOCUTL KOPPCKTUBLI B ACATCIBHOCTD,
OLCHNBATb COOTBCTCTBUC PC3YJILTATOB

1EJISIM, OLICHUBATh PUCKH MOCIEJICTBUM NEATEIbHOCTH; KOOPAUHUPOBAThH U BBIMOJIHSIThH
paboTy B YCIOBHUSIX PEaIbHOI0, BUPTYATbLHOIO U

KOMOWHHMPOBAHHOTO B3aUMOJICHCTBHS; Pa3BUBAaTh KPEATUBHOE MBIIIJICHUE
Ipu  pelIeHUH KU3HEHHBIX TMpobsieM. ba3oBble wucciaenoBaTejJbCcKHe
NeCTBHUA.

BJIaACTb Hﬁy‘-IHOfI TepMHHOHOFHeﬁ, KIIFOYCBBIMH IMOHATHUAMHU U MCTOJaMH

(du3nuecKko HayKH; BJIaJE€Th HaBbIKAMHU Y4YEOHO-HMCCIEAOBATENIbCKONM M MPOEKTHOU
JEeSTENBHOCTH B 001aCTH (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY
MOMCKY METOJOB pelIeHus 3a7a4 (PU3NUECKOr0 COJAECPKaHMsI, IPUMEHEHUIO PA3TUYHbIX
METOJ0B NTO3HAHUS;
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BJIaACTDb BUAaMH  JCATCIIbBHOCTH IIO0  IIOJYYCHHIO HOBOI'O 3HAHMHA, €ro

MHTEPIPETALNHU, IPEOOPAa30BAHUIO U TPUMEHEHHUIO B PA3IMYHBIX yU€OHBIX CUTYalUsAX, B
TOM YHCJIC TIPU CO3JaHUH YI€OHBIX MPOEKTOB B 00JIACTH (PU3UKH; BBISBIATH IPUIMHHO-
CJIEACTBEHHBIC CBS3M M AaKTyaJIM3UpPOBATh 3a/ady, BBIABUTATh TMIOTE3Y €€ pEIICHHS,
HaxXOJWUTh apTyMEHTHI JUIsSl JOKA3aTeIbCTBA CBOUX YTBEPKIACHUMN, 3a1aBaTh IIAPAMETPHI U
KPUTEPUHN PELICHHUS; AaHATU3UPOBATh IOJyYECHHBIE B XO/I€ PELICHUS 3a/1a4U PE3yJIbTATHI,
KPUTHYECKHU

OIICHUBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX; CTABUTH
1 GopMyIHpPOBaTH COOCTBEHHBIE 3a/1a4l B 00pa30BaTeIbHON

NESATeTLHOCTH, B TOM YHCJIC TIPH M3yYCHUH (DU3UKH; J1aBaTh OIICHKY HOBBIM CHUTYaIlHsIM,
OIICHHWBATh MPUOOPETEHHBIN OIBIT; YMETh IIEPEHOCUTh 3HAHUSA 1O (U3UKE B
MPAKTHYECKYIO 00JIaCTh JKU3HEACITEIIbHOCTH; YMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX
IPEAMETHBIX 00JIacTei; BBIABUTATh HOBBIC HJIEH, MpEjaraTh OpUTHHAIBHBIC TIOIXOIbI
U PCIICHUS;, CTAaBUThH MPOOJIEMBI U 3a7a4M, JAOIMYCKAIOIINE AIbTCPHATUBHBIC PEIICHUSI.
PabGora ¢ nnpopmanmeii:

BJIQJCTh HAaBBIKAMH TMOJy4YeHUs WHOOpPMAIMU  (PU3WYECKOTO  COACPKAHMUS
U3 HWCTOYHHUKOB PAa3HBIX THIIOB, CAMOCTOSITCIIBHO OCYIIECTBISITh IIOWCK, aHaJu3,
CHUCTEMATHU3AINIO M MHTEPIIPETAITNIO HH(POPMAIIUY Pa3TUIHBIX BUIOB U (hopm
NpeACTaBICHUs; OIICHUBATh JIOCTOBEPHOCTH

uH(popMaLInH;

UCIIOJIb30BaTh Cpe/ICTBA MH(OOPMAIIMOHHBIX M1 KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B
pelieHNH KOTHHUTHBHBIX, KOMMYHHMKATHBHBIX M OPTaHU3AIMOHHBIX 3aJ]1a4 c
coOmoaeHueM TpeOOBaHMI  JPrOHOMHMKH, TEXHHKH O€30IacHOCTH, THMTHEHHI,
pecypcocOepekeHrs, IPaBOBBIX M DJTHYCCKHMX HOPM, HOPM HHGOPMAIMOHHON
0€30IaCHOCTH; CO3/1aBaTh TEKCTHI (PU3MUECKOTO COACP)KAHMS B PA3IMUYHBIX (hopMaTax C
yq9éTOM Ha3HaueHus WHGOpPMAIMA W I1eJIEBOM ayJAUTOPHUH, BBHIOHpas ONTHMAJIbHYIO
dbopMy MpeICTaBICHUS U BU3yaTH3aIuH.

KOMMyHI/IKaTI/IBHbIe YHUBECPCAJIbHBIC yqeﬁﬂble JeCTBUS:

OCYUIIECTBJIATh OOIIEHHE Ha YpoKax (PU3MKH M BO BHE-YPOUHOH NEATEIHHOCTH,
pacro3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CUTYallMd M CMAT4YaTh KOHQIJIMKTHI,
Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOKO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB; MOHUMATh W HCIIOJIB30BaTh NMPEUMYILECTBA KOMAHIHOM M WHAUBUIYAIbHON
paboThl; BEIOMpPATh TEMATUKY U METOJIBI COBMECTHBIX JECUCTBUH C Y4ETOM OOIIUX
HMHTEPECOB,
Y BO3MOKHOCTEW Ka)JI0T0 WIEHA KOJUIEKTUBA;

IMPUHUMATh OCIIN COBMECTHOM ACATCIIbHOCTH, OPIraHU30BbIBATh 1 KOOPJAWMHUPOBATDH
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JEUCTBUS 10 €€ NJOCTUKEHUIO: COCTABJIATH IUIAH ICUCTBUM, PACIPEACIISATH POJIA C YUETOM
MHEHUW YYaCTHUKOB, OOCYXJaTh pe3yJbTaThl COBMECTHOM pabOThl;  OIIEHUBATh
KaueCTBO CBOETO BKJIJa M KaXJOr0 Y4aCTHMKA KOMaH bl B OOLTUI

pe3yibTaT Mo pa3pabOTaHHBIM KPUTEPUSIM; MpejiaraTb HOBBIE MPOEKTHI, OIEHUBATh
M€ C TIO3ULUAH HOBHU3HBI, OPUTMHAIBHOCTH, NPAKTUYECKOM 3HAYUMOCTH;
OCYIIECTBIISITh MMO3UTUBHOE CTPATETHYECKOE MOBEJCHHUE B PA3JIMUHBIX CUTYALUSIX,

IMPOSABIIATE TBOPUCCTBO U B006pa)KeHI/Ie, OBITH HWHHUITUAaTUBHBIM.

PerJIHTI/IBHbIe YHUBEPCAJIBHDBIC y'-leﬁHI)Ie HeﬁCTBHH
Camoopranusanus:

CaMOCTOATEILHO OCYIECTBISTh TO3HABATEIBHYIO IEATEILHOCT B 00J1aCTH (PU3UKH
¥ aCTPOHOMUH, BBISIBIISITH TIPOOJIEMBI, CTABUTH U (DOPMYJIHPOBATH COOCTBECHHBIC 3a/1a4H;
CaMOCTOATEILHO COCTABJIATH IJIaH PEIICHUS pacu€THBIX M KAYECTBEHHBIX 3ajad, IJIaH
BBITMOJTHEHUS MPAKTUYECKOM paboThl ¢ y4ETOM HMEIOIIMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXXHOCTEH U MPEANOUYTEHUH; TaBaTh OIICHKY HOBBIM CUTYAIUSIM; PACITUPSITH PAMKH
y4eOHOTO TpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHI; JeaTh OCO3HAHHBIN BBIOOD,
apryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a pelieHue; OIICHUBATh

MPUOOPETEHHBIN ONBIT;

CrocoOCTBOBATH (DOPMHUPOBAHUIO U MPOSIBICHUIO 3PYIUIIMU B 00J1acTU (DU3UKH,

MIOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIHOHAJbHBIN MHTE/UIEKT: JTaBaTh OIEHKY HOBBIM CHUTYAIUsIM,

BHOCHUTH KOPPEKTHBBI B ICITCILHOCTD,

OIICHMBATh COOTBETCTBHEC PE3yJbTATOB IICJSIM; BJIaJIeTh HaBBIKAMH ITO3HABATEIHLHOMN
pedaekcun Kak 0CO3HaHUS COBEPIIAEMBIX

JNEHCTBHIM M MBICIIMTEIIBHBIX MPOIECCOB, UX PE3yJbTaTOB M OCHOBAaHUI; HCIIOJIb30BaTh
puéMbI pedIeKCUH IS OLICHKH CUTYaIllH, BBIOOpa BEPHOTO

peIIeHus; yMeTh OIICHWBATh PUCKA W CBOCBPEMEHHO MPUHUMATH DPEIICHHUS IO WX

CHWXEHUIO; MPUHUMATh MOTHUBBI U apTYMEHTHI JAPYTUX MPH aHAINA3E PE3yJTbTaTOB

JEATENHHOCTH; PUHUMATD €051, TOHMMAasi CBOM HEIOCTAaTKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI M aPTYMEHTBI APYTHUX MPH aHAIU3E PE3YJIbTATOB JICATCILHOCTH,

IPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIMOKH.

B mponecce mocTmKeHUS JTMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS IMPOTPAMMBI  I10
(bu3uKe 119 yPOBHS CpeIHEro 001Iero 00pa3oBaHus Y 00yJaroIIUXCsl COBEPIICHCTBYETCS
AMOITMOHATLHBINA HHTEIICKT, MPEIToararoniuii copMUpoOBaHHOCTD:

CaMOCO3HaHUS, BKIIOYAIONIETO CIOCOOHOCTh TMOHUMATh CBOE SMOITMOHAIBHOE
COCTOSIHHE, BUJICTh HAMPABIICHUS PAa3BUTHS COOCTBEHHON dMOITMOHAIBHON c(pephl, OBITh
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YBEpPEHHBIM B ce0Oe; camMOperyaupoBaHUs, BKIIOYAIOIIETO CaMOKOHTPOJb, YMEHHUE
IPUHUMAaTh OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh aJaNnTUPOBATHCSA K
OMOIIMOHATLHBIM HM3MEHEHUSM U TPOSBISTH THOKOCTb, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEW MOTHUBAllMU, BKJIIOYAIONIEH CTPEMJICHHE K JIOCTUKEHUIO LU U YCIIEXY,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHUE JECHCTBOBATH, UCXOMSI U3 CBOMX BO3MOYKHOCTEN;
OIMMATHH, BKIIOYAIOINIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHAIBLHOE COCTOSIHUE JPYTHX,
YUUTHIBATh €ro MpPH OCYIIECTBICHUU OOIIEHMS, CIIOCOOHOCTh K COUYYBCTBUIO U
COTIEPEKUBAHUIO; COIMATBHBIX HABBIKOB, BKIIIOYAIOMIMX CIIOCOOHOCTH BBICTPanUBaTh
OTHOILICHHS

C IPYTUMH JIFOJIbMHU, 3a00TUTHCS, IPOSABIIATh HHTEPEC U pa3peliaTh KOHQIUKTHI.

IHNPEAMETHBIE PE3YJIBTATBI

K xonmy obyuenus B 10 kijiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax pojdb U MecTo (U3MKA B (HOPMHUPOBAHHUU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHpPA, B Pa3BUTUM COBPEMEHHOM TEXHUKU H
TE€XHOJIOTUM, B TPAKTUYECKOHN JEATEIbHOCTH JIOJEH; YUUTHIBATh TPAHULIBI IPUMEHEHUS
U3YYECHHBIX (PU3MYECKUX MOJENeil: MaTepuaibHas TOYKa, HWHEpUHUaJbHAs CHUCTEMA
0Tcu€Ta, aOCOJIIOTHO TBEPIOE TEIO, UCATBHBIN ra3, MOACIIM CTPOCHHUS Fa30B, KUJKOCTEH
U TBEPABIX TEJN, TOUCHHBIA SJEKTPUUECKUU 3apsj NPH PEIICHUH (PU3MYECKHX 3a]ad;
pacno3HaBaTth (PU3MUECKUE SBJICHUS (TIPOLIECChI) U OOBICHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKHA,  MOJIEKYJIAPHO-KMHETUYECKOM  TEOpUM  CTPOCHHsS  BEIlecTBa U
ANEKTPOJUHAMUKH: PABHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHENHOE ABM)KEHHE,
CBOOOJHOE MaJIeHUE TEJ, ABMKEHUE MO OKPYKHOCTH, UHEPLUS, B3aUMOJICUCTBUE Tell,
mddy3usi, OpOyHOBCKOE IBMXKEHHUE, CTPOCHHE KUIKOCTEN U TBEPABIX TEJ, U3MEHEHUE
o0béMa Ten Tpu HarpeBaHWM (OXJIAXJEHWU), TEIUIOBOE pAaBHOBECHE, HCHApeHUE,
KOHJIEHCalusl, MUIaBJIEHUEe, KPUCTAIUIN3AllUs, KATIEHHE, BIaXKHOCTh BO3/lyXa, OBBIILICHNUE
JaBJIEHUS ra3a MpU €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b MEXAY MapaMeTpaMu
COCTOSIHMSI Ta3a B M3O0MPOLECCaX, AJIEKTPU3ALMs TeJl, B3aUMOJCUCTBHE 3apsi/iOB;
ONKCHIBATh MEXAaHUYECKOE JABMKEHHUE, UCIIOJIb3Ys (DU3UUECKUE BEIIMUMHBI: KOOPAUHATA,
nyTh, MEpPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa, HMILYJIbC Tela,
KUHETUYECKAas SHEPIUsl, MOTEHIMaIbHasl YJHEPrusi, MEXaHUUYecKasi paboTa, MEXaHUUYEeCKas
MOILHOCTB; MPU ONMHMCAHUM MPABUIBLHO TPAKTOBATh (PU3UUYECKUN CMBICI HUCTIOIb3YEMBIX
BEJIMYMH, UX O0O3HAYEHUsI M €AMHMIIbI, HAXOAUTh (POPMYJbI, CBS3bIBAIOIINE TAHHYIO
(pU3HYECKYIO BEJIMUMHY C IPYTUMU BETMYMHAMU;

ONMMCHIBATh U3yUYECHHbBIE TEINIOBBIE CBOMCTBA TEJ U TEIJIOBBIE SIBICHUS, UCITOIb3YS
¢dbu3nueckre BeIMYMHBI: JTaBJICHUE Ta3a, TEeMIIepaTypa, CpeIHss KUHETUUeCKash SHEPTrus
XAa0TUYECKOTO JIBJKEHHUS MOJIEKYJ, CpPEIHEKBaApaTU4YHas CKOPOCTb MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSIA SHEprusi, padora rasa, Kod(OUIMEHT IM0JIE3HOTO
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JICHCTBUSL TEIJIOBOTO JIBUTATENsl; MPU OMMCAHUU TPABWIBHO TPAKTOBATH (DHU3UUECKUIN
CMBICII MCIOJIb3yeMbIX BEIWYMH, WX O00O03HAYEHUS W €IUHUIIbI, HAXOIUTh (POPMYIIbI,
CBA3BIBAIONIUE JAHHYIO (PU3WYECKYIO BEJIMYMHY C JIPYTUMU BEIUYMHAM; OMHCHIBATDH
W3YYCHHBIC AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKHE

saBJIeHUS (MIPOIIECCHI), HWCIONb3ys (U3MYECKHUE BEIMYUHBL: DIEKTPUUYCCKUN 3apsif,
AIIEKTPUUYECKOE T0JIe, HANPSDKEHHOCTD TOJISL, TOTEHIIMAJI, Pa3HOCTh MOTEHIIMAIOB; TPH
OMHMCAaHUU TPABWIBHO TPAKTOBaTh (U3MUECKUN CMBICI HCIIOJIB3YEMbIX BEIUYMH, UX
0003HauEHUs W €AUHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO
BEJIMYHMHY C IPYTUMHU BEIMYMHAMH, aHAJIM3UPOBATh (PU3UYECKUE TPOIECCHI U SBIICHUS,
UCTIOJIb3Ys (PU3UUECKHE 3aKOHBI

Y TOPUHLUIIBL 3aKOH BcemupHoro tarorenus, I, II m III 3akomsr Herotona, 3axon
COXpPAaHEHUsI MEXaHUYECKOM SHEpPruM, 3aKOH COXPAHEHHUsS HMITYJIbCa, IPUHLMUII
CYNEpIO3ULIMA CWJI, TPUHLUI PABHONPABHS HWHEPUHUAIbHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KMHETHYECKYI0 TEOPUI0 CTPOEHUs BELIECTBA, Ia30BbIE€ 3aKOHBI, CBA3b
CpelIHEW KHWHETUYECKOM SHEPrHMHM TEIUIOBOIO JBIMXKEHHS MOJIEKYJI C aOCOIIOTHOMN
TEMIIEpaTypoil, NEPBBIM 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPAHEHHS 3JIEKTPUUYECKOTO
3apsga, 3akoH KylioHa, mpu 3TOM pas3nvyarh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €r0
MaTEMaTUYECKOE BBIpAXKEHUE U yCIOBUA (TpaHULbl, OOJAaCTH) MNPUMEHUMOCTH;
O0O0BSACHATH OCHOBHBIE MPUHIIMIIBI JEHCTBUS MAIIMH, MPUOOPOB U TEXHUUECKUX
YCTPOICTB; pa3ziuyaTh YCIOBUS HUX 0€30IaCHOTO HCIOJIb30BaHHA B IOBCEIHEBHOM
KU3HHM;  BBINOJHATH HKCIEPUMEHTHI MO HCCIACAOBAHUIO (U3UUECKUX SIBICHUN U
IPOLIECCOB C HCIOJb30BAHUEM MPSIMBIX, M KOCBEHHBIX HM3MEPEHUH, MpPU 3TOM
dbopmynupoBath MpoodiiemMy/3aiady W TUIIOTE3y Y4YeOHOro JKCIEpUMEHTa, COOUpaTh
YCTAHOBKY U3 MPEUIOAKEHHOTO 000pYyI0BaHMs, NPOBOAUTH OMNBIT U (POPMYIUPOBATH
BBIBOJIbI; OCYILECTBIISATh MPSMbIE U KOCBEHHbIE MU3MEPEHUS (PU3UUECKUX BEJIMYUH, MIPU
3TOM BBIOMPATh ONTHUMAJIbHBIA COCOO M3MEPEHMS U UCIOJIb30BaTh U3BECTHBIE METO/IbI
OLICHKM NOTPEIIHOCTEN M3MEPEHUM; UCCIEA0BATh 3aBUCUMOCTH MEXIY (PU3MYECKHUMU
BEJIMYMHAMHU C HCIOJIb30BAHUEM NPSIMBIX H3MEPEHUH, MPU ATOM KOHCTPYHUPOBATh
YCTaHOBKY, (PUKCUPOBAThH PE3YNbTATHI MOJTYUYEHHON 3aBUCUMOCTU (PU3NYECKUX BETUUUH
B BUJI€ TaOIUI] U TPaQUKOB, A€JaTh BEIBOAbI IO PE3YJIbTATAM UCCIEAOBAHUS; COOIIO1aTh
npaBuiia 0€30MacCHOI0 Tpy/Ja NPy MPOBEACHUH HCCIIEIOBAHUN B PaMKax

y4eOHOTO JKCIEPUMEHTa, YUeOHO-UCCIIEeI0BATENIbCKOM U TIPOCKTHOU ACSITENIBHOCTU C
UCIIOJIb30BAaHUEM M3MEPUTETBHBIX YCTPONUCTB U TAOOPATOPHOTO 000PYI0OBAHUS; pelIaTh
pacy€THbIC 3a7a4d C SBHO 3aJaHHOW (PU3UYECKON MOJENbI0, HCTHONB3Yys (Pu3nyeckue
3aKOHBI W TPUHIIMIIBI, HA OCHOBE aHaIM3a YCIOBHUS 3aJlayd BBIOMpaATh (U3HUECKYIO
MOJIEJTb, BBIJIEIATh PU3NUYECKUE BETUYMHBI U (POPMYJIbI, HEOOXOIUMBIE NIJIsl €€ PellIeHHUs],
IPOBOJUTH PACUETHl M OIEHMWBATH PEATBLHOCTH MOJYYEHHOTO 3HAUYCHUS (PU3NYECKON
BEJIMYMHBL; peniarhb KauyeCTBEHHbIE 3a/la4uu: BBICTPaUBaTh JIOTUYECKU
HEMPOTUBOPEUYMBYIO ILIETIOYKY PACCYXKJIEHUH C ONMOpONM HAa U3YYCHHBIC 3aKOHBI,
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3aKOHOMEPHOCTH U (PU3UUYECKHE SBJICHUS;, UCIIOJIb30BATh MPHU PEIICHUN YUeOHBIX 3a/1a4

COBpEMEHHbIE UHPOPMAITMOHHBIE
TEXHOJIOTUU IS IOUCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALNUNA U TTPEACTABICHUS
y4eOHOM ¥ HAyYHO-TIOMYJISIPHON WH(GOPMAIINH, TOTYyYEHHON U3 Pa3INYHBIX HCTOYHUKOB,
KPUTUYECKU aHAJM3UPOBATH MOJTy4aeMyt0 HHGOPMAIIUIO; TPUBOIUTH MIPUMEPHI BKJIA1a
POCCHICKUX U 3apPYOCKHBIX YIEHBIX-(DU3UKOB

B Pa3BUTHE HAYKH, 0OBSICHEHHE MPOLECCOB OKPYKAIOLIEr0 MUPA, B pPa3BUTUE TEXHUKHU U
TEXHOJIOTUI; UCTIOIb30BATh TEOPETUYECKHUE 3HAHUS MO (PU3HUKE B TOBCETHEBHOU KU3HU

Uit obecrieyeHus: O€30MacHOCTH TpH OOpalieHuH C NpudopaMu U TEXHUYECKUMU
YCTPOMCTBAMHU, JJIsi COXPAHEHUsS 370POBbS M COOJIIOJCHHUS HOPM DKOJIOTHYECKOTO
MOBEACHHUS B OKpY’Karole cpene; paboTaTh B TPYIE C BHIMOJHEHUEM Pa3IUYHBIX
COIMAIBHBIX pOJIEH, TUIAHUPOBATH pabOTy TPYIIbI, PAIMOHAIBHO paclpeesTh
00513aHHOCTH U TUTAHUPOBATH JCATEIHHOCTh B HECTAHAAPTHBIX CUTYAIUSIX, aJCKBATHO
OIICHUBATh BKJIAJ KaXJOTO W3 YYACTHUKOB TPYIIIbI B PEIICHHWE paccMaTpUBAeMOM
POOJIEMBL.

K xoniy obyuenus B 11 kijiacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HAa TMpUMEpax poiib U MecTo (GU3NMKU B (HOPMHUPOBAHHUH
COBPEMEHHOW HAYYHOM KApPTUHbI MHUPA, B Pa3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B MNPAKTHYECKOW JEATEIBHOCTH JIOJEH, ULEJIOCTHOCTh M €IUHCTBO
(bu3HUeCcKol KapTUHBI MUPA; YYUTHIBATh TPAHUIIBI IPUMEHEHUS N3YUECHHBIX (PU3HIECKUX
MOJENEN: TOUCUHBIN
3JIEKTPUYECKUH 3apsifl, JIyd CBETa, TOUEYHbIM UCTOYHUK CBETA, SI/IEPHAS MOJEIb aTOMA,
HYKJIOHHAsi MOJIEJIb aTOMHOIO Sijpa MpPHU PElIeHUH (PU3NYECKUX 3aj]lay; paclo3HaBaTh
busnueckue ABIeHUS (MPOIECCHI) U OOBSICHATH UX Ha OCHOBE 3aKOHOB AJIEKTPOIMHAMUKHI
Y KBAaHTOBOM (DM3UKU: AJIEKTPpUUECKask TPOBOIUMOCTb, TEMJIOBOE, CBETOBOE, XUMUYECKOE,
MarHuTHOE JACHCTBUS TOKA, B3aMMOJICCTBUE MArHUTOB, 3JIEKTPOMAarHUTHAS UHAYKIIHUS,
JNEUCTBHE MAarHUTHOTO TOJISI HAa NPOBOJHUK C TOKOM U JBIKYIIUHCA 3apsj,
AJIEKTPOMArHUTHBIE KOJIEOAHUSI U BOJIHBI, MPSAMOJMHENHOE pPacIpOCTpaHEHHUE CBETa,
OTpaXeHue, TMpeoMyIeHue, WHTephepeHi s, audpakuus W TOJSIpU3aIus CBETa,
nucriepcust cBera, (orosnexkrpuueckuit 3dpdext (PpotodrdPdekT), cBETOBOE NaBICHHUE,
BO3HMKHOBEHUE JIMHEWUYATOrO CIIEKTPa aTOMa BOJOPO/1a, ECTECTBEHHAS U UCKYCCTBEHHAS
PaIMOaKTUBHOCTE;

OTHMCHIBATh U3YUYCHHBIC CBOIMCTBA BEIIECTBA (IJIEKTPUUECKUE, MATHUTHEIE,
ONTUYECKHE, DIECKTPUUECKYI0 MPOBOJMMOCTD PAa3IUYHBIX CPENl) M DJIEKTPOMArHUTHbIC
SIBJICHUS (TIPOIIECCHI), UCTIONB3Ys (PU3HUECKUE BEIUUYMHBL: JICKTPUUYECKUHN 3apsi, cuja
TOKa, DJJEKTPUYECKOE HAINpSHKEHUE, JJIEKTPUYECKOE COINPOTUBIICHUE, PA3HOCTH
MOTEHIINAJIOB, 3JIEKTPOABIIKYIIAs CHJIa, paboTa TOKA, MHIYKIKS MarHUTHOTO TOJIS, CUjla
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Awmnepa, cuina JlopeHlla, WHAYKTUBHOCTb KATYIIKW, HSHEPTHUS JJIEKTPUUYECKOrO H
MarHUTHOTO TOJIEH, IEPUOJT M YAaCTOTa KOJIeOaHHI B KOJeOATeNbHOM KOHTYPE, 3apsia U
cuja TOKa B TIPOIECCE TAPMOHUYECKUX DJIEKTPOMArHUTHBIX KoseOaHuid, (HOKycHOe
pacCcTOssHME W ONTHYECKas Cujla JIMH3bl, NPU OINUCAHUM MPABWIBHO TPaKTOBAThH
(bu3HUECKUil CMBICT MCTIOIB3YEMbIX BETUYMH, UX 0003HAYCHUS U €IUHUIIbI, YKAa3bIBaTh
dbopMyIbl, CBSI3BIBAIONINE JAaHHYIO (PU3WYECKYI0 BEJIMYHMHY C JPYTUMHU BEIMYHMHAMU,
OMKCHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS W MPOIECCHI, UCIONB3YS (HU3UIECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U YaCTOTa CBETA, SHEPTHUS
U UMITYJIBC (POTOHA, IEPUO/] TTOJTypactiaaa, YHEPTUsI CBSI3U ATOMHBIX SIJIEP, TPU OITUCAHUHU
MPABUWIHHO TPAKTOBATH (PU3NUECKHI CMBICI UCTIONH3YEMbIX BEIMUUH, NX 0003HAYCHUS U
CIMHMIIBI, yKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE TAHHYIO (U3MUECKYIO BEIHYUHY C
JIPYTUMH BEJIMYMHAMU, BBIUUCISATH 3HaUYeHWE (U3MUECKOW BETWYMHBI, aHAIM3UPOBAThH
busryuecKre MpoIecChl U SIBICHUS, HCTIONB3YS (PU3NYECKUE 3aKOHBI U MPUHITUIIBI: 3aKOH
OMa, 3aKOHBI TIOCJIEOBATEILHOTO U MapajuieIbHOTO COEANHEHUS MPOBOJHUKOB, 3aKOH
JIxoyns—JleHna, 3aKOH 3JIEKTPOMAarHUTHOM HWHAYKIMH, 3aKOH MNPSIMOJIMHEUHOTO
pacrpoCTpaHEHHUsI CBETA, 3aKOHbI OTPaXEHUs CBETA, 3aKOHBbI IPEJIOMIICHHS CBETA,
ypaBHeHHe OuHImTeNHA a1 QorodddexTa, 3aKOH COXpPAHEHUS DHEPIHH, 3aKOH
COXpaHEHUSI UMITYJIbCA, 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsJia, 3aKOH COXPAHEHUs
MacCcoOBOr'0 YHWCJa, MOCTyJaThl bopa, 3aKOH paJuoakTHUBHOTO pacmajia, Mpu 3TOM
pasznuyaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTU4YeCKOe BBIPAKEHUE W
ycloBus (TpaHUIbl, 00JIACTH) TPUMEHUMOCTH; OIpPEACNATh HalpaBICHUE BEKTOpa
WHIYKIIMY MAarHUTHOTO TOJIsl TPOBOHUKA
C TOKOM, cujbl Ammepa u cuibl JlopeHila; CTpOUTh W OMHUCHIBATH H300pakeHUe,

CO3[1aBAEMOE IUIOCKUM 3€pKajoM, TOHKOMN
JIMH30M; BBIMOJHATh AKCIEPUMEHTHI 10 HCCIENOBAaHUI0 (DU3UUYECKUX SIBICHUN U

IIPOLIECCOB
C HCHOJIb30BAaHMEM IPSMBIX, U KOCBEHHBIX H3MEPEHHI: Mpu 3TOM (OPMYJIUPOBATH
npoOiemy/3afady M TUIOTE3Y Yy4eOHOTO HKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEAJI0KEHHOTO0 000pYy/IOBaHUS, TMPOBOAUTH OMNBIT U (HOPMYIUPOBATH BBIBOIBI,
OCYUIECTBJIATh MPSMbIE U KOCBEHHBbIE W3MEpEHUs (U3MUECKUX BEIUYMH, MPU ITOM
BbIOMpATh ONTUMAJIbHBINA CIMOCO0 M3MEPEHHs] W HCIMOJIb30BaTh HM3BECTHBIE METOJIbI
OIICHKH TMOTPEIIHOCTEN N3MEPEHHUIA; UCCIIeI0BATh 3aBUCUMOCTH (PU3NYECKUX BETUYUH C
UCIIOJb30BaHUEM TPSMBIX HW3MEPEHUW: IMPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKcHpOBaTh PE3YNbTAThl MOJTYYEHHOM 3aBUCUMOCTU (PU3NYECKUX BEJIWYUH B BHJIC
TabJIUIl ¥ TPadUKOB, AeNaTh BEIBOBI IO pe3yJIbTaTaM UCCIEeI0BaAHNUS;

coOroaTh TIpaBmiIa 0€30MaCHOTO TPY/Ia IPH MPOBEJCHUH MCCIIEIOBAHUN B paMKax

y4eOHOT0 3KCHEPUMEHTA, Y4eOHO-UCCIIEI0BATENbCKOM U MPOEKTHON AESITENIbHOCTU C
UCIOJIb30BAaHUEM M3MEPUTEIBHBIX YCTPOUCTB U TJAOOPATOPHOTO 000PYI0OBAHUS; pelIaTh
pacy€THble 3aJaud C SABHO 3aJaHHOW (PU3NYECKON MOJENbI0, UCHOJB3Ys (pU3nyeckue
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3aKOHBI W TIPUHIIMIIBI, HA OCHOBE aHAIM3a YCIOBHUS 3aJladdl BBIOMpATh (U3HUECKYIO
MOJIETb, BBIICTATh (PU3ndYecKre BETUYUHBI U POPMYIIbI, HEOOXOUMBIE JIJIs €€ peleHus,
IPOBOJUTH PACUEThl M OIEHMBATH PEAJHHOCTh IMOJYYEHHOTO 3HaueHUs (puandeckoi
BEJINYMHBI; perarh Ka4eCTBEHHBIEC 3a7a4u: BBICTPANBATh JIOTUYECKU
HENPOTUBOPEYUBYIO ILEMNOYKY PACCYXKJCHUW C OINOpPOM Ha W3YyYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKHE SBIICHUS;, UCIIOJIb30BATh MPHU PEIICHUN YUEOHBIX 3a/1a4
COBpeMEHHbIe WH(MOPMAIIMOHHBIE TEXHOJIOTUU JIJIsl TOWCKA, CTPYKTYpUPOBaHUS,
UHTEPIPETAMA W TPEJCTABICHUS y4eOHOW M Hay4HO-TIOMYJSpHOW HH(OpManuu,
MIOJIyYCHHOM W3 PAa3JIUYHBIX HCTOYHUKOB, KPUTUUECKH AHAIU3UPOBATH IOJIYyYAEMYIO
uHpopMaINio; OOBSCHATH MPUHIIMIBI JEUCTBHUS MAIIUH, TPHOOPOB U TEXHUYECKUX

YCTPOUCTB,
pa3nuvaTh YCIOBHS X O€30MaCHOTO MCIIOJIb30BAHUS B TTOBCEIHEBHOM JKU3HU;
MPUBOJUTH MIPUMEPHI BKJIa/1a POCCUUCKUX U 3apYyOEKHBIX YUEHBIX-(PU3UKOB

B Pa3BUTHUC HAYKH, B 00BsCHCHHE IMpOLCCCOB OKPYKAIOMICTO MHUPA, B pa3BUTUC TCXHUKHU
)41 TGXHOHOFHﬁ; HCII0JIB30BATh TCOPCTUUCCKHUC 3HAHUA 110 (1)1/131(11(6 B HOBCCI[HGBHOﬁ KHN3HU

st obecnieueHus: O€30MacHOCTH TpH OOpaIieHuu ¢ NpuOopaMu W TEXHUYECKUMU
YCTPOMCTBAMH, JIi COXPAHEHHUS 370POBbS M COOJIIOJCHUS HOPM DKOJOTUYECKOTO
MOBEICHUS B OKPYKaIOIIeH cpene; paboTaTh B TPYIIIE C BHITIOJHCHUEM Pa3IUIHBIX
COIMAIBHBIX POJICH, TUIAHUPOBATH pabOTy TPYMIBI, PAIMOHAIBHO pacHpeeisaTh
00s13aHHOCTH Y TUTAHUPOBATH JCSATEIHHOCTh B HECTAHAAPTHBIX CUTYaIUSX, aJCKBATHO
OIICHMBATh BKJIAJ] KAKIOTO W3 yYACTHUKOB TPYIIBI B PEIICHHE PaCCMaTPUBAEMOUN
IPOOJIEMBL.
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10 KJIACC
Haumenosanue
Ne KomnuectBO OcCHOBHBIE BUIBI JEATEILHOCTH
pa3ziesioB U TeM [TporpamMmmHOE conepkanue
n/n 9JacoB 00yJaroIIIXCsI

y4eOHOro mpeaMeTa

Paznen 1. ®u3uka v MeTOIbI HAYYHOI'0 MO3HAHMS

1.1

dusunka 51 MCTO/bI
HAaY4YHOTI'O ITO3HAHUA

2

®duszrka — HayKka 0 IPUPOJIE.
HayuHble MeTO/IbI TO3HAHMUS
OKpPY>KarolIero Mupa.

Ponp skcnepuMeHTa U TeOpun B
IIPOLIECCE MTO3HAHUS TPUPOJIBI.

OKCIIEpUMEHT B busuke.
MopenupoBanue duznyecknx
ABJIEHUM U IpoueccoB. HayuHble
runote3bl. DU3NYECKUE 3aKOHBI U
TEOpUU. ['paHUIBI TPUMEHUMOCTH
¢u3nueckux 3akoHOB. [lpuHumn
COOTBETCTBUS. Pone u wmecro
busuku B (QopMupOBaHUU
COBPEMEHHOM HAy4YHOW KapTUHBI
MHpA, B IIPaKTUYECKON
IS TSIILHOCTH JIOJEH

N3ydeHne HayyHBIX (SMIUPUUECKUX U
TEOPETHUYECKUX) METOJOB TIO3HAHMS
OKPY’KaIOILEro MUpa.

OOcy>x1IeHue rpaHull IPUMEHUMOCTH
bu3nYeCKuX 3aKOHOB U TEOPHIA.
Pabota B rpyrine no nojaroToBke
KOPOTKHX COOOIICHHI O POJIM U MECTE
(Gbu3MKH B HayKe U B MPAKTUYECKOM
NesITeNbHOCTH Jtofiel. JleMoHcTpanus
aHAJIOTOBBIX U LIU(PPOBBIX
U3MEPHUTENBHBIX TPHOOPOB,
KOMIIBIOTEPHBIX JaTYNKOB.

OcBoeHuE OCHOBHBIX MTPUEMOB pabOTHI €

nrdpoBoii 1aboparopueit mo Gpuzuke

! Tlpn paspabotke pabodueii mporpaMMbl B TEMATUYECKOM IUIAHUPOBAHHWM JIOJDKHBI OBITh yYTEHBI BO3MOYKHOCTH HCIOJIB30BAHMS BJIEKTPOHHBIX (IH(POBBIX)

O6p330BaTeHLHBIX PECYPCOB, ABIAOIIUXCA y‘l€6HO-MCTO,Z[I/I‘-IeCKI/IMI/I MaTepuaiaMu, COACPKAHUC KOTOPBIX COOTBECTCTBYCT 3aKOHOAATCIILCTBY 00 O6pa3OBaHI/II/I.

[JOKYMEHT NMOAMNWCAH 3MIEKTPOHHOW MNOAMNMUCHIO
YOV "LUKOJIA "YCMAHMUSA", daTbixoB Unbcyp MynnaHyposuy, IMPEKTOP

27.11.24 16:02 (MSK)

30

CepTudmkat 025A5B7E00CAB133B042CF95BCB2663BC2




®denepanpHas padouas mporpamma | Gusuka. 10—11 xmaccer (6a30BbIN YPOBEHB)

Hroro no pazneny 2

Pa3znen 2. Mexanuka
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2.1

Kunematuka

MexaHn4ecKoe JIBUXKCHUE.
OTHOCHTEIILHOCTh MEXaHUYSCKOTO
nBkeHus. Cuctema oTcuéra.
TpaekTopusi.

[Tepemerienne, CKOPOCTh (CpeaHsIs
CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHHUE MATEPUAIIBHOW TOUKH,
WX TIPOCKIIUUA HA OCU CUCTEMBI
KoopauHat. CioKeHue
MEPEMENIEHNUIN U CII0KEHUE
CKOpOCTE.

PaBHOMEpPHOE ¥ PABHOYCKOPEHHOE
IIPSAMOJIMHENHOE IBUKCHUE.
['padpukn 3aBHCUMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHUS, MyTH U
MepeMeNIeHHUs] MaTepraaibHOU TOUKH
OT BPEMEHH.

CpoOomHoe majzeHue. Y CKOpeHHE
cBOOOJIHOTO MaJICHU.
KpuBonuHeitHoe NBHKEHUE.
JIBr>KeHHne MaTeprUaIbHON TOUKH
110 OKPYKHOCTH C TIOCTOSTHHOM 110
MOJTYJIFO CKOPOCTBIO. YTJI0Bas
CKOPOCTb, JINHEWHAsI CKOPOCT.
[Tepron u yacToTa oOpaIIeHusI.

IIpoBeneHNE SKCIIEPUMEHTA: U3yYEHNE
HEPABHOMEPHOI'O JIBMXKEHUS C LIEIIbIO
ONpeENICHUS] MTHOBEHHOM CKOPOCTH;
MCCJIeIOBAHUE COOTHOUIECHUSI MEXIY
NyTSAMH, IPONUJACHHBIMU TEJIOM 3a
MOCJIEIOBATENIbHbIE PABHBIE
IIPOMEKYTKH BPEMEHU TIPU
PaBHOYCKOPEHHOM JIBHXKEHHUH C
Ha4aJIbHOM CKOPOCTBIO, PABHOU HYJIIO;
U3Y4YECHHE JIBH)KCHUS IIapUKa B BA3KOM
XKUJKOCTH; U3y4YECHHE JIBUKECHHUS TENA,
OpOIIIEHHOT'O TOPU30HTAIIBHO.
OObscHEHNE OCHOBHBIX IMPUHITUIIOB
JICUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKMX KaK: COHUIOMETP, LIETTHbIE U
pEMEHHBIE Nepeaun IBUKEHUS; U
yCJIOBHUH UX 0€301aCHOTO
UCITI0JIb30BaHUS B IOBCEIHEBHOMN
KU3HH.

Pemenne pacu€THbIX 3a/1a4 ¢ IBHO
3QTAaHHOM (PU3HYECKON MOJICIIBIO C
UCII0JIb30BAHUEM OCHOBHBIX (POPMYII
KHUHEMATHKHU.

IToctpoeHnue u ananus

rpauKoB 3aBUCUMOCTEN
KMHEMAaTHYECKUX BEJIMYUH OT
BPEMEHU JIJIsl PABHOMEPHOIO

JOKYMEHT MOAMWUCAH SNEKTPOHHOM NOAMUCHIO
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LleHTpOCTpEMUTEIIBHOE YCKOPEHHUE.
TexHuueckue yCTpoucTsa u
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PAKTHYECKOE pHUMEHEHHE: ¥ PaBHOYCKOPEHHOTO MPSIMOJIHHEHHOTO
CIINAOMCTP, IBUIKCHUC CHAPAI0B, IIBUOKCHUS.
HCIHBIC W PCMEHHBIC HICPEIIaTn PacnioznaBanue pu3nIecKux sSBICHUN B

y4€OHBIX OMBITAX U OKPYKaIoIIeH
YKU3HHU: pABHOMEPHOE U
PAaBHOYCKOPEHHOE IIPSMOJIMHENHOE
JBI)KEHHE, CBOOOAHOE TMa/ieHue Tell,
JBUKEHUE TIO OKPYKHOCTH.

Onucanue MEXaHUYECKOrO IBHKEHHS C
UCIOJIb30BaHUEM (PUZNYECKUX
BEJIMYMH: KOOPAUHATA, ITYTh,
NIEPEMEIICHHE, CKOPOCTh, YCKOPEHHE.
PaGora B rpymnmnax npu mjiaHupoBaHuUH,
IPOBEJICHUM U UHTEPIIPETALUU
PE3yJIbTaTOB ONBITOB U AHATIU3E
JIOTIOJIHUTENbHBIX UCTOYHUKOB
uH(pOpMaIK TI0 TEME
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JnHamuka 7 [IpUHIUIT OTHOCUTENBHOCTH CpaBHEHUE Macc B3aMMOICUCTBYIOIIUX
lNanunes. IlepBblii 3akoH HetoTOoHA. | T,
I/IHepHI/IaJII)HBIe CHUCTEMBI OTCUETA. I/IqueHHe 3aBUCUMOCTH CUJIBI
Macca tena. Cuna. IlpuHuun YIOPYTrOCTH OT ehopMaluu; CpaBHEHUE

CYHEpIO3ULUHU CHII. BTOPOH 3aKOH | ¢y tperust 10KOsI, KaueHus 1
HproToHa miist MateprualibHOM

Touku. Tpertuii 3akoH HeroTtoHa 15t
MaTepUaIbHbIX TOYEK. 3AKOH
BCeMUpHOro TsiroteHus. Cuiia
TsokecTu. [lepBas kocMuveckas
CKOpPOCTb.

CKOJIbKCHU:L.

OObsicHEHNE HEBECOMOCTH.
[IpoBeneHue 3KCIIEpUMEHTA:
UCCJIEIOBAaHUE  3aBUCUMOCTH  CHII
YIPYTrOCTH, BO3HUKAIOIIUX B MPYKUHE
U PE3NHOBOM 00pasIle, OT UX
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Cuna ynpyroctu. 3akoH [ 'yka. nedopMaluu; U3y4eHHUE JBUKECHUS
Bec Tena. Opycka MO HaKJIOHHOW IUIOCKOCTH;
Tpenue. Buapl Tpenus (mokosl, HCCJIEIOBAHUE YCIOBUM PABHOBECHS
CKOJIb)XKeHHUsI, kKaueHus). Cuia TBEPAOrO Teja, HMMEIOIIETO OCh
Tpenud. Cyxoe Tpenue. Cuia BpallcHus.

TPEHHS CKOJIBIKEHHS U CHJIA OO0bBsicHeHruE 0COOEHHOCTEN

Tpemus okost. Kosddurment PaBHOMEPHOI'O U PABHOYCKOPEHHOTO

TpeHusi. Cusa ConpoTUBIICHUS MPAMOITMHCHHOTO IBIKCHUA,

[IP¥ TBHKEHHM TEMA B HKHKOCTH CBOOOJHOTO MaJICHUS TEJ, IBHKEHHUS T10

OKPY’KHOCTH Ha OCHOBE 3aKOHOB
WIIH rase.

HproToHa, 3aKk0Ha BCEMUPHOTO
[ToctynarensHOE U BpaaTeabHOE
TATOTECHUS.

OObscHEeHNE OCHOBHBIX TPUHITUIIOB
JEUCTBUSL NOAIIMIIHUKOB U HX

IIPAKTUYECKOTO PUMEHEHUS.

JIBUKEHUE a0COJIIOTHO TBEPAOTO
Tena.

MOMEHT CHuJIbl OTHOCUTEIBHO OCHU
BpanieHus. [lneqyo cuibl. YcinoBus
paBHOBECHS TBEPAOTO Tea.
TexHuueckue ycTpoucTsa u
MPAKTUYECKOE NTPUMEHECHHUE:!
TIO/IIINITHUKH, IBUKCHIE 3QTAaHHOM (PU3HYECKON MOJICITBIO C
UCKYCCTBCHHBIX CITYTHHKOB HCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB

OObsicHEeHHE TBY)KCHUS UCKYCCTBEHHBIX
CIIyTHUKOB.

Pemenue pacy€THbIX 3a/1a4 C IBHO

1 GOpMyN TMHAMUKHU.

PacnoznaBanue ¢pu3nyeckux sBICHUN B
y4€OHBIX OIBITAX U OKPYXKAIOLIEH
’KU3HU: UHEPLUS, B3aUMOJICHCTBUE TEIL.
AHanu3 (U3NYECKUX MpoIecCcoB U
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SIBJICHUM C MCII0JIb30BaHUEM 3aKOHOB U
IPUHIOUIIOB: 3aKOH BCCMHUPHOTO
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tsarorenus, I, II u 111 3akonsl HeroTOHA,
MIPUHIIUIT CYTIEPIIO3ULIMU CUJI, TPUHITUIT
PaBHOIIPABHOCTH MHEPIUATIbHBIX
CHCTEM OTCUYETA
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2.3

3aKOHBI COXpaHEHUS B
MEXaHUKE

Nmnynsc MatepuaabHON TOUKU
(Tenma), cUCTeMBbI MaTepHATbHBIX
TOYeK. MIMITyJIbC CUIIbI M NU3MEHEHNE
MMITYJIbCa T€Ja. 3aKOH COXPaHEHUs
MMITyJibca. PeakTUBHOE IBUKEHHUE.
Pabota cunbl. MOIIHOCTD CHUJIBI.
Kunernueckas sneprus
MarepuaibHOU TOUKHU. Teopema
00 M3MEHEHUHN KHHETHYECKOMN
SHEPIHUH.

[ToTeHImanbHas SHEPTHUsl.
[ToTeHuManbHask SHEPTUS YIPYTO
neOopMUPOBAHHON MPYKUHBI.
[ToTeHInanbHas SHEPrus Teaa
BOJIM3U TOBEPXHOCTHU 3€MJIH.
IToTeHIManbHbIE U
HEMOTEHIUAJIbHBIE CUIIbI. CBA3b
pabOThl HEMOTEHIIUATBLHBIX CUJT

C U3MEHCHUEM MEXaHUYECKOU
SHEPIUU CUCTEMBI TEJ. 3aKOH
COXPaHEHUS MEXaHUYECKON
SHEPIUH.

Yrpyrue u Heynpyrue

IIpoBeneHue FKCIIEpUMEHTA:

n3ydeHre abCOIIOTHO HEYIIPYTOro
yaapa ¢ MOMOUIBIO ABYX OJAMHAKOBBIX
HUTSHBIX MAasSTHUKOB; UCCJICIOBAHHUE
CBSI3U PaOOTHI CUJIbI C U3MEHEHUEM
MEXaHUYECKOM PHEPrum Tejia Ha
npuMepe PacTsKEHUs] PE3UHOBOTO
KTyTa.

OreHka aOCOJIFOTHBIX U OTHOCHUTEIbHBIX
MOTPEIIHOCTEN U3MEPEHUM (PU3NUECKUX
BEJIMYHH.

Pemenue pacu€THBIX 3a/1a4 C SIBHO
3aTAaHHOM (PU3HYECKON MOJICITBIO C
HCII0JIb30BaHWEM OCHOBHBIX 3aKOHOB

1 GOpMYyJT TMHAMHUKHU U 3aKOHOB
COXpaHEHHS.

Pemienune kauecTBEHHBIX 3374 C
OTOpOI Ha M3YUYEHHBIE B pa3jielie
«MexaHuKkay 3aKOHHI,

3aKOHOMEPHOCTH M (PU3UUYECKUE
SIBJICHUSI.

Onucanue MEXaHUYECKOrO ABUXKEHUS C
HCIIOJIb30BaHUEM (DU3NUYECKUX BEJIMUUH:
HUMITYJIbC TeJ1a, KHHETHYeCKasi SHEPTusl,

[IOKYMEHT MOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO
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CTOJIKHOBEHHUSI. MOTEHIIMAaJIbHAsl SHEPTUsl, MEXaHUYECKas
TexHuueckue ycTpoucTBa | paboTta, MeXaHHUYeCKasi MOIIHOCTb.
MPAKTUYECKOE MPUMEHEHHUE: AHanu3 (U3NIECKUX MPOIECCOB H
BOJIOMET, KONED, NPYKUHHBIH SBJICHUH C MCIIOJIB30BaHUEM 3aKOHA
ITHCTOJICT, IBHKCHUC PAKET COXpPaHEHMSI MEXaHUYECKOU HEPTUH,

3aKOHA COXPAaHEHUS NMITYJIbCA.
OOBsicHeHHE OCHOBHBIX MPUHIIUIIOB
JEUCTBHS U IPAKTHYECKOTO
IIPUMEHEHUS TEXHUYECKUX YCTPOUCTB,
TaKUX KaK: BOJOMET, KONIEP,
IIPYKUHHBIN TUCTOJIET.

OObscHEHUE IBHKEHHS PAKET C ONOPOM
Ha U3y4YeHHbIEC (PU3NUECKUE BETUYNHBI U
3aKOHBI MEXaHUKH.

Hcnonp30BaHue Npu MOArOTOBKE
COOOIIEHUI 0 NPUMEHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTHH JUIs
IIOMCKA, CTPYKTYPUPOBAHU,
WHTEPIIPETALMN U MIPEICTABIICHUS
uH(pOpMaIKi, KPUTHYECKUI aHaIIn3
noJjiyuaemMoi uHpopmanuu
[IpoBeneHre KOCBEHHBIX U3MEPEHUH,
MCCIIEIOBAHUN 3aBUCUMOCTEN
(u3HYECKUX BEJIMYUH, IPOBEPKA
IIPEUIOKEHHBIX TUIIOTES
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Hroro no pazneny

18

Paszpnen 3. MosekynsipHasi pM3MKAa ¥ TEPMOAUHAMMKA
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3.1

OcHOBBI
MOJIEKYJIIPHOKUHETUUECKOU
TEOPUH

9 OcCHOBHbBIE MOJOKEHUS
MOJIEKYJISIPHO-KUHETHYECKON
TEOPUH U UX OMBITHOE
000CHOBaHMUE.

bpoyHOBCKOE BUXKEHUE.
Huddysus. Xapakrep ABMOKEHUS
Y B3aMMOJICHCTBUSA YaCTHIL
BellecTBa. MoJienu CTpoeHUs
ra3oB, JKUIKOCTEU U TBEPABIX TEI
U 00BsICHEHHE CBOMCTB BEIIECTBA
Ha OCHOBE 3TUX Mojenen. Macca
Y pa3Mepbl MOJIEKYIL.
KommuecTBo BemecTna.
[TocTostHHast ABoraapo.
TemnoBoe paBHOBECHE.
Temmeparypa u e€ u3MepeHue.
[ITkana Temneparyp Llenbcus.
Mojenp ueaabHOro rasa.
OCHOBHOE ypaBHEHHE
MOJIEKYJIAPHO-KUHETUYECKOU
TEOPUU UIECATBHOIO rasa.
AOcontoTHas TemnepaTypa Kak
Mepa CpeIHEN KHHETUYECKOMN
SHEPTUH TEMIOBOIO IBUKECHUS
yactul raza. [llkana remneparyp

[IpoBenenue 3KkcriepumMeHTa:
OMpeIeJICHHE MacChl BO3/IyXa B
KJIACCHOM KOMHATE Ha OCHOBE
u3MepeHuit 00bEMa KOMHATBHI,
JABJICHUS U TEMIIEpaTyphl BO31yXa B
HEW; HCCIIeIOBAHUE 3aBUCUMOCTHU
MEXy MapaMeTpaMu COCTOSIHUS
pa3pexKEHHOT o Iasa.

Orenka aOCOFOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MepeHUM (HU3NYECKUX BEIUYHH.
OO0BbsicCHEHNE OCHOBHBIX MPUHIIUIIOB
NeCTBUI TepMOMETpa U OapoMeTpa U
yCJIOBHM X 0€30MacHOr0
UCIIOJIb30BaHUs B MOBCEIHEBHOM
KU3HHU.

Pacno3naBanue pu3nUecKuX SIBICHUIM
B yU4eOHBIX OMBITAX U OKpYKaroIeh
xu3HU: Tuddy3us;, OpoyHOBCKOE
JBUYKEHHE.

OnucaHue TEMIOBBIX SIBICHUNA C
UCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYUH: JIABJICHUE Ta3a,
TEMIIepaTypa, CpeIHsIsl KHHETUYECKAst
SHEPrusi XaOTHUYECKOTO JBUKECHUS

[JOKYMEHT NMOAMNWCAH 3MIEKTPOHHOW MNOAMNMUCHIO
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KenpBuna. ['a30BbI€ 3aKOHBI. MOJIEKYJ1, CPEIHEKBAaApaTUYHAs
YpaBaenue MenaeneeBa— CKOPOCTh
Knaneunpona.

3akoH JlanpToHa. M3onponecchl
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B UJCAIbHOM Ia3€ C MOCTOSIHHBIM MOJICKYI.
KOJIMYECTBOM BEILIECTBA. AHanu3 (GU3NIECKUX MPOIECCOB U
['pacduueckoe mpeacraBieHme ABJIEHUU C ucrnosp3oBanuem MKT,
U30IIPOIIECCOB: H30T€pMa, M30X0pa, | Fa30BbIX 3aKOHOB, CBA3HU CpEIHEN
n3obapa. KUHETUYECKOW SHEPTUM TEILIOBOTO
Texunueckue yCTPOWCTBA ¥| JBIKCHHS MOJICKYI ¢ aOCOTIOTHOU
MPAKTUYECKOE IPUMEHEHUE: TeMIIEpaTypoH.

TepMOMETp, 6apoOMETp Pemrenue pacy€THbIX 3a/1a4 C IBHO

3aTAaHHOM (PU3MYECKON MOJIEITBIO C
HCIIOJIb30BaHUEM OCHOBHBIX
nonoxxeuui MKT, 3akoHOB u

dbopMy MOJEKYISIPHON (DU3UKH.
Pabota B rpymnmnax npu rjiaHUpOBaHUH,
MPOBEJCHUU U UHTEPIIPETALIUU
pPE3YyJIbTAaTOB OIBITOB M aHAJIN3€E
JIOITOJIHUTEIIbHBIX NCTOYHHUKOB
uH(pOpMAIH TI0 TEME
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3.2

OCHOBBI
TePMOAMHAMUKHU

10

TepmoauHaMuyeckas cCUuCTEMA.
BuyTpeHHss sHEprus
TEPMOJIMHAMUYECKOU CUCTEMBI U
CIIOCOOBI €€ N3MCHEHMS.
KonnuecTBo TermnoTel u padoTa.
BHyTpeHHsIs1 sHEeprusi 0JHOATOMHOTO
HAeaJIbHOTO ra3a. Buabl
TeIJIonepeaaun: TeIIONPOBOIHOCTD,
KOHBEKIIUS, U3TyYeHUE. Y IeabHast
TEIIOEMKOCTh BEIIECTBA.

[IpoBeieHNE FKCIIEPUMEHTA: H3MEPEHUE
YIEIBHOHN TEIIOEMKOCTH BELIECTBA.
OneHka abCOJIFOTHBIX M OTHOCUTENIbHBIX
MOTPEIIHOCTEN U3MEPEHUI (PU3UIECKIX
BEJIUYMH.

N3yuyenue moeneit napoBoi TypOUHBI,
JBUTATENI1 BHYTPEHHETO
PEaKTUBHOTO JIBUTaTENsl.
OObsicHeHUE TPUHIMUIOB JACUCTBUS U
yCIIOBHI 0€3011aCHOTO HUCIOJIb30BAHUS

CropaHu-,
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KonnuecTBo TemnoTel npu
Teruionepeaaye.

[TonsTHe 00 aguabaTHOM IIpoIIecce.
IlepBbIil 3aKOH TEPMOJAMHAMHUKH.
[IpuMeHeHune nepBoOro 3aKoHa
TEPMOANHAMUKHU K U30IPOLIECCAM.
['paduueckas nHTEpIIpETAIUS
paboThI Ta3a.

BTopoii 3aK0H TEPMOIMHAMUKM.
HeoOpaTtumocTs mpoueccoB B
pUpoIe.

TennoBble MAIIMHBI.

[TpuHIUIIBI TEWCTBUS TEIIIOBBIX
MmaniuH. [IpeobpazoBanus
HHEPrUU B TEIUIOBBIX MAIIMHAX.
Koaddunment nonesznoro aectrus
TETUIOBOUW MAIlIWHbI.

Huxn Kapuo u ero ko3gpuumreHT
MOJIE3HOTO JIEUCTBUS.
DKOJIOTUYeCKHe MpoOIEMBI
TETJI0PHEPTeTUKH.

TexHuueckue yCTPOUCTBA "
MPAKTUYECKOE TPUMEHEHHE:

B TTIOBCEHCBHOM JKU3HU JIBUTATEIIS
BHYTPEHHETO CTOpaHusi, OBITOBOTO
XOJIOIUILHUKA, KOHIUITHOHEPA.
Omnwucanne CBOMCTB TeJ M TEIJIOBBIX
SIBIICHUH C UCITOJIb30BaHUEM
(bu3HYeCcKUX BEIMYUH: JaBJICHHUE rasa,
TeMIlepaTypa, KOJIMYeCTBO TEIUIOTHI,
BHYTPCHHsIS 2HEprus, paboTa rasa.
Pemenne pacuéTHBIX 3a/1a4 C SIBHO
3aJJaHHOMN (PU3HUECKOU MOJICITBIO C
HCITIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 GopMyI MOJEKYISIPHOU (DPU3UKU U
TEPMOIMHAMUKH.

Pemmenne kauecTBEHHBIX 33729 C
OTIOPOii Ha N3YYEHHBIE B pa3iesie
«MonekynspHas pusuka u
TEPMOJAMHAMHUKAY 3aKOHBI,
3aKOHOMEPHOCTH U (pu3ndecKue
SIBIICHUSI.

Pabora B rpymnmax npu aHaauze
JIOTIOJTHUTENBHBIX HCTOYHUKOB
uHpopMaIu o Teme
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JIBUTATEIb BHYTPEHHETO CrOPaHus,
OBITOBO XOJIOMUIIbHUK,
KOHJAUIMOHED
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AFpGFaTHble 5 Hap006pasoBaHHe N KOHACHCALIM. HpOBeI[eHI/Ie OKCIICPUMCHTA: U3BMCPCHUC
COCTOAHUA BCIHICCTBA. I/IcnapeHI/Ie U KHIICHHUC. OTHOCHUTEIBHOUN BIaKHOCTH BO3ayXa.
da3oBbIe MePCXOAbI AOCOoJIIOTHAs ¥ OTHOCHUTEIIbLHAS OHCHKa a0COTIOTHBIX U OTHOCUTEIBHBIX

BJIKHOCTB BO31yXa. HACBIECHHBIH | norpemrocTeii m3Mepennii (pH3MIecKix
nap. Y aenpHas TEIIoTa

napooOpa3zoBaHus. 3aBUCUMOCTh
TEeMITepaTypbl KHTICHUS OT
napieHud. TBEpaoe Teno.
Kpucrannuueckue u aMmopdHbie
Tes1la. AHU30TPOIHS CBOMCTB
KpUCTAIOB. JXKuaKe KpUCTaJLIbL.
CoBpeMeHHbIE MaTEPUAIBI.

BCJTUYMH.
W3y4yeHue CBOMCTB HACHIIICHHBIX
apoB, CIOCOO0OB  W3MEPCHHS
BJIQKHOCTH

HaGmronenue kunenus npu
MOHKCHHOM JIaBJICHUU, HATPEBAHUS U
TUTABJICHUS KPUCTALTUIECKOTO

[TnaBmeHue ¥ KPUCTAJLIA3ALIS. BCIICCTBA.

VY neapHas TEMIoTa NJaBiIeHUS. OOBbsACHEHNE IPUHIMIIOB ACHCTBUS U
CyOnumarus. Y paBHeHHE YCJIOBUH O€3011aCHOTO UCIOJIb30BaHUS
TEIJIOBOIo Oajtanca. TexHuYecKue B [TIOBCEIHEBHOM KU3HU TUTPOMETPA,
YCTPOWCTBA U MTPAKTHYECKOE MICUXPOMETpa, KajopumeTpa. 3ydeHue
HPUMEHCHUC. TUI'POMETP U TEXHOJIOTUH MOJyYEHUsI COBPEMEHHBIX
HCUXPOMETD, KAJIOPUMCTP, MaTEPUAIOB, B TOM YHUCIIE

TCXHOJIOTUH ITOJTYYCHUA
COBPEMCHHBIX MATCPHUAJIOB, B TOM
YU CJIC HAHOMATCPHUAJIOB, U
HAHOTCXHOJIOTHHA

HAaHOMAaTEPHUAJIOB.

Pemenne pacu€THbIX 3a/1a4 ¢ IBHO
3aIaHHOM (PU3MUECKON MOJIEeTbI0
C HCHOJIb30BAaHUEM YpaBHEHUS
TEIJIOBOI0 OajiaHca.

Pelenne kauecTBEHHBIX 3a7a4
C ONOpPOM Ha U3YUYEHHBIE 3aKOHBI,
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3aKOHOMCPHOCTHU U (I)I/IBI/I‘-IGCKI/Ie
SABJICHHS 110 TCMC.
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Pacnio3naBanue Gpu3nMUeCcKuX SIBICHUIM
B y4€OHBIX OMBITAX U OKpPYXKaIoeh
XKU3HH: tehopmariust TBEPABIX Tel,
HarpeBaHue U OXJIaXKICHUE Tel,
VM3MEHEHUE arperaTHbiX COCTOSIHUN
BEIIECTBA U OOBSICHEHHUE UX HAa OCHOBE
3aKOHOB U (POPMYJT MOJIEKYJIAPHOM
bu3MKH.

Hcnonp3oBanue nHOOPMAITMOHHBIX
TEXHOJIOTUH JIJIS1 IOMCKA,
CTPYKTYpUPOBaHHUSI, UHTEPIPETAUU U
npecTaBieHus nHpopMaIuu Ipu
MOJATOTOBKE COOOIIEHHH O
MIPUMEHEHUH 3aKOHOB MOJIEKYJISIPHOM
(bU3UKH U TEPMOJIMHAMUKU B TEXHUKE
Y TEXHOJIOTUSIX

Hroro no pazneny 24

Paznen 4. daekTpoauHamMuka
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4.1

DJIEKTPOCTATUKA

10

DnekTpu3anus Tell. DIEKTPUUECKUMA
3apsn. J[Ba BUAa dIEKTPUUECKUX
3apsnoB. [IpoBoaHMKH,
JTUAJICKTPUKH U TIOJTYTIPOBOHUKH.
3aKOH COXpaHEHUSs IEKTPUUECKOTrO

3apsja.
B3aumoneiicTBue 3apsaoB. 3aKOH

Kynona. ToueuHbIM 2IeKTpUYECKUI
3apsii. DIEKTPUUECKOE TOJIE.

[IpoBeneHue s3KCIEPUMEHTA: U3MEPEHHUE
AJIEKTPOEMKOCTH KOHJIEHCATOPA.
Or1enka aOCOTIOTHBIX U OTHOCHUTEIIHLHBIX
MOTPEIIHOCTEN U3MEPEHUI (PU3UIECKIX
BCJIMYHUH.

N3yyeHune npuHUKUIIOB IEUCTBUS
AJEKTPOCKONA, BJIECKTPOMETPA,
KOHJICHCATopa.

N3ydyenne npuHIKUNOB AEUCTBUS

JOKYMEHT MOAMWUCAH SNEKTPOHHOM NOAMUCHIO
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Hanpssk€HHOCTB JIEKTPUYECKOTO
noist. [IpyHnun cynepno3nnmuun
ANEKTPUYECKUX NoJiei. JInnnun
HaNPsHKEHHOCTH DJIEKTPUYECKOTO
TIOJIA.

PaboTa cun 35eKTpocTaTuuecKoro

nong. llorennman. Pa3HOCTB
noteHuuanoB. [IpoBomHukm u
JUAIEKTPUKHI B

QJICKTPOCTATHYCCKOM IIOJIC.

Jvsnexrpuyeckas MpOHUIAEMOCTb.
DnekTpoéMkocTh. KonaeHncarop.
DNEKTPOEMKOCTH TIJIOCKOTO
KOHJIEHCATOpa. DHEeprus
3apsKEHHOTO KOHJIEHCATOPA.
TexHu4eckue yCTpoucTsa u
IIPAKTUYECKOE IPUMEHEHHUE:
ANEKTPOCKOIL, AIEKTPOMETD,
ANEKTPOCTATUYECKAS 3AILNTA,
3a3eMJICHUE JIEKTPOIIPUOOPOB,
KOHJICHCATOP, KOMUPOBAJIbHbBIN
arrapar, CTpyWHbIN IPUHTED

1 yCIIOBHUM 0€30MaCHOIO MPUMEHEHHUS B
MPAKTUUYECKOMN KU3HH,
KOMUPOBAJILHOTO anapara, CTpyWHOTro
MpUHTEpA.

Paccmotpenue dusznueckux
OCHOBAHUU 3JIEKTPOCTATUYECKOU
3aIUTHI U 3a3€MJICHUS
aneKkTponpudopoB. Pemenue
Pacy€THBIX 3a/1a4 C SIBHO 33/IaHHOU
(bu3UYECKON MOJIENBIO C
HCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopmyn aneKkTpocTaTUKU. Pemenue
KAueCTBEHHBIX 3a]1a4 C OMOpOil Ha
M3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U GU3UYECKUE SBICHUS
ANEKTPOCTATUKH.

Pacno3naBanue pusnueckux siBICHUNA B
Y4€OHBIX OTMBITaX U OKPYKaIOIIEH
JKU3HU: DJICKTpU3aIus Tel,
B3aUMO/ICVCTBUE 3apPsII0B U
00BSCHEHNE UX HA OCHOBE 3aKOHOB U
bopMyIT SIEKTPOCTATUKH.

Onucanue W3YYEHHBIX CBOMCTB
BEILIECTBA U DJICKTPUYECKUX SBJICHUHN C
WCIIOJIb30BaHUEM (du3HYeCcKUX

JOKYMEHT MOAMWUCAH SNEKTPOHHOM NOAMUCHIO
YOy "LUKOJIA "YCMAHMUSA", daTbixoB Mnbcyp MynnaHyposud, JVUPEKTOP

52

27.11.24 16:02 (MSK)

Ceptudmkat 025A5B7E00CAB133B042CF95BCB2663BC2




®denepanpHas padouas mporpamma | Gusuka. 10—11 xmaccer (6a30BbIN YPOBEHB)

BEJIMYMH:  JJICKTPUYECKHM  3apsn,
HaIpsKEHHOCTD DJIEKTPUYECKOTO MO,
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IIOTEHIIMAJl, Pa3HOCTh ITOTCHIMAJIOB,
DJIEKTPOEMKOCTb.

AnHanu3 pu3ndyeckux nporeccoB u
SBJICHU C UCIIOJIb30BAaHUEM
(bu3HUeCKNX 3aKOHOB: 3aKOHA
COXpaHEHUS AIEKTPUUECKOTO 3apsija,
3akoHa Kynona.

PaboTa B rpymnmax npu aHanuse
JIOTIOJTHUTENbHBIX UCTOYHUKOB
“H(pOpMaIMKU ¥ TOATOTOBKE COOOIICHUM
O MPOSIBJICHUU 3aKOHOB JJICKTPOCTATUKH
B OKpYKaIOIIEeH >KM3HU U PUMEHEHUU
UX B TEXHUKE
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4.2

[locTosTHHEBII

DIEKTPUYECKUM TOK.

Toxu B pa3au4IHBIX
cpeaax

12

DJIEKTPUUECKUM TOK. Y CIIOBUS
CYIIECTBOBAHHUS AJIEKTPUUECKOTO
toka. Uctounukm Toka. Cuiia Toka.
[TocTosIHHBIN TOK.

Hanpsoxenue.

3akoH OMa Jij1s y4acTKa LeTHu.
DIIEKTPUUYECKOE COMPOTUBIICHUE.

VY nenbHOE CONPOTUBIICHUE
BemecTna. IlocnenoBarensHoe,
napajiyieIbHOE, CMEIIAHHOE
COEJIMHEHUE MPOBOIHUKOB.

Pabora amekTpumyeckoro - Toka.
3akoH J[xoyns—JIeniia. MomHoOCTh
AJIEKTPUYECKOTO TOKA.

[IpoBeneHne dKCIEpUMEHTA: U3YYEHUE
CMEILIAHHOI'0 COEIMHEHUS PE3UCTOPOB;
u3mepenue IJ[C uctouHnka Toka u ero
BHYTPEHHETO CONPOTUBIICHUS;
HaOII0JICHHUE IICKTPOJIU3A.

Onenka aOCOJIIOTHBIX M OTHOCUTENIbHBIX
NOTPENIHOCTEN U3MEPEHUN (PU3NYECKUX
BEJIMYMH.

OOBbsicHEeHUE NPUHIUIIOB JEHCTBUS U
yCIIOBH 0€3011aCHOTO PUMEHEHMUSI
aMIlepMeTpa, BOJIbTMETPA, PEOCTAaTa,
MCTOYHUKOB TOKa,
AIEKTPOHAIPEBATENBHBIX U
AIEKTPOOCBETUTENBHBIX TPUOOPOB,
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DNEeKTpOABUKYIIAs CUJIA U
BHYTpPEHHEE COIPOTUBJICHUE
WCTOYHMKA TOKa. 3akoH OMa id
MOJIHOM (3aMKHYTOM)
aneKkTpuyeckon nenu. Koporkoe
3aMbIKaHUE.

DIIEKTPOHHASI IPOBOJIUMOCTD
TBEPJIBIX METAJIOB. 3aBUCUMOCTh
COMNPOTHUBJICHUS] METAJIJIOB OT
TEMIIEPATYPHI.
CBepXIpoOBOIUMOCTb.
DIEKTPUYECKUN TOK B BAKyyMe.
CBoiicTBa IEKTPOHHBIX ITYYKOB.
[TonynpoBoguuku. CoOCTBEHHAs U
MpUMeCHasi IPOBOJAUMOCTh
MOJTynpoOBOAHUKOB. CBOMCTBA P—N-
nepexozja.

[TomynpoBOJHUKOBBIE  TIPHOOPHI.
DNEeKTpUUECKUI TOK B pacTBOpax U
paciuiaBax 3J€KTPOIUTOB.
DIEKTpOIUTHYECKAS JUCCOLUALINS.
DNEeKTpOIu3.

DJIEKTPUUYECKUN TOK B raszax.
CamocToATENbHBIN U
HECAMOCTOATENbHBIN pa3psi.

TEPMOMETPA CONTPOTUBIICHUS,
BaKyyMHOT'0 JH0/1a, TEPMUCTOPOB U

(bhoTOpPE3UCTOPOB, MOTYIPOBOJTHHUKOBBIX

JTMO/IOB, TaJIbBAHUKH.
Pemenne pacu€THbIX 3a1a4 C IBHO
3aJJaHHOMN (PU3HUECKONU MOJICITBIO C
UCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyi Tembl «IlocTOSTHHBIN
DIEKTPUYECKUIN TOK.

Pacnio3naBanue Gpu3nMUeCcKuX sIBICHUIM
B y4€OHBIX OMBITAX U OKpPYKaIoeh

KU3HU: JJICKTPUICCKAA ITPOBOAUMOCTD,

TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MarHUTHOE JEHCTBUS TOKA. AHAIU3
IIEKTPUYECKUX SBJIICHUN U MTPOLIECCOB
B LIEIISIX IOCTOSIHHOT'O TOKA C
UCITI0JIb30BAaHUEM 3aKOHOB: 3aKOH OMa,
3aKOHOMEPHOCTH I1OCJIEA0BATEIBHOIO
Y IapAJJIENIbHOTO COEIUHEHUS
MIPOBOJHUKOB, 3aKOH J[>)Koyia-JIeHna.
Onucanue n3y4eHHbIX CBOMCTB
BELIECTB U JJIEKTPUUECKUX SBJICHUNA C
UCIOJIb30BaHUEM (PU3NYECKUX
BEJIMYMH: SJIEKTPUYECKUN 3apsij, CHUiIa
TOKa, SJIEKTPUUECKOE HAIIPSIKEHHUE,
ANEKTPUUYECKOE COMTPOTUBIIEHNUE,
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Monnus. [1na3ma.
TexHuueckue yCTpoucTsa u
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MPAKTUYECKOE TPUMEHEHHE: pasHocTh noTeHimanos, JJ1C, pabora
aMIICPMETP, BOJBTMETD, pCOCTAT, TOKa, MOILIIHOCTH TOKA.

MCTOYHUKH TOKA,
AJIEKTPOHArpeBaTEIbHbIE TPUOOPHI,
AIIEKTPOOCBETUTEIbHBIC TPUOOPHI,
TEPMOMETP COMPOTUBIICHHUS,
BaKyyMHBIN 1UOJI, TEPMUCTOPHI U
(dhoTope3ucCTOpHI,
MOJIYTIPOBOJHUKOBBIN TUO/,

Hcnons3oBanre HHPOPMAITUOHHBIX
TEXHOJIOTUM JIJIS1 IONCKA,
CTPYKTYPUPOBAHUS, UHTEPIIPETALUU U
npejcTaBiaeHus HHGOpMaIUU Mpu
MOATOTOBKE COOOIIEHU O TPUMEHEHUU
3aKOHOB IIOCTOSIHHOTO TOKA B TEXHHUKE U

TEXHOJIOTUAX
rajbBaHUKa
Hroro no pazneny 22
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
11 KJIACC
HaunmenoBanue
Ne KomnuecTBo OCHOBHBIE BUIBI JEATEILHOCTH
pa3ziesioB U TeM [TporpammHoOe conepkaHue
/o 4acoB oOyyJarommxcs
y4eOHOro npeaMera

Pa3zpnen 1. DiekTpognHaMHKa
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1.1

MarnauTHoe nozse.
DNEeKTpOMarHuTHAs
WHITYKIUS

11

ITocrosiHHBIE MarHuThI.
B3aumozenicTBre oCTOSHHBIX
MarHuToB. MarHuTHOE T0JIe.
BekTop MaraHuTHOM MHIAYKLIHH.
ITpuHnun cynepno3unuu
MAarHUTHBIX TOJeH. JInHum
MarHuTHOM MHAyKnuu. Kaptraa
JIMHUM MarHUTHOM WHIYKIUU T1OJIS
MMOCTOSIHHBIX MAarHUTOB. MaruuTHoe
TI0JIE MMPOBOJIHUKA C TOKOM.
KapTtuna nuaui nHayKuun
MAarHUTHOTO MOJIS JNIMHHOTO
MPSIMOTO MTPOBOIHUKA U
3aMKHYTOTO KOJIBLIEBOTO
MMPOBOJIHHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumoelicTaue
IIPOBOJITHUKOB C TOKOM.

Cuna Amnepa, e€ Moynb U
HaInpaBJICHHE.

Cuna Jlopenna, €€ Moaynb 1
HarpaBJIeHUE. [[BHKeHne
3apsIKEHHON YaCTHUILIbI

IIpoBeneHne dKCIEpUMEHTA: U3y4YEHUE
MarHUTHOTO IOJISl KaTYIIKH C TOKOM;
UCCJIEJOBAHUE IEUCTBUS ITOCTOSIHHOTO
MarHuTa Ha paMKy C TOKOM;
UCCIIETOBAHUE SIBJICHUS
AIEKTPOMArHUTHON WHIYKIIVH.
Onenka abCOJIFOTHBIX M OTHOCUTENIbHBIX
MOTPEIIHOCTEN U3MEPEHHUH (PU3NIEeCKIX
BEJINYMH.

OObsicCHEHME NPUHILIUIIOB JEHCTBUSA U
yCIIOBHI 0€30MacHOTr0 MPUMEHEHUS
IIOCTOSIHHBIX MarHuTOB,
AIEKTPOMArHuTOB,

AIEKTPOABUTATENS, YCKOPUTENEN
AJIEMEHTAPHBIX YaCTHII,
WHAYKIIMOHHOM T1eun. Permenue
pacy€THBIX 3a/a4 Ha [IPUMEHEHUE
dhopmMyIT TEeMBI

«MarHuTtHoOe noje. JIeKTPOMarHuTHas
WHTyKLIHS.

Pemrenue kaueCcTBEHHBIX 3a71a4 C
ONOpPOM HAa M3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE
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B OZJHOPOJHOM MAarHMTHOM IIOJIE.
Pabora cunel  Jlopenua.
SIBiIeHUE PIEKTPOMATrHUTHOU
naayknuu. [loTok BekTopa
MAarHUTHOM MHIYKLIHH.
DIEKTPOABWKYIIAsl CUJIA WHTYKIIVH.
3aKOH 3JIEKTPOMArHuTHON

naaykuuu dapanes.

BuxpeBoe 351eKTpruecKoe moJIe.
DIEeKTpOABWKYIIAsL CUJIA NHYKIIUU
B IPOBOJIHUKE, ABUKYILEMCS
IIOCTYNATENBHO B OJHOPOAHOM
MAarHWTHOM IIOJI€.

ITpaBuno Jlenua.

NHIYKTUBHOCTS. SIBnenue
CaMOMHIYKLIHH. DJIEKTPOIBHKYIIAs
CuJa CaMOMHIYKIUH.

DHEPrusi MAarHUTHOTO MOJIS KaTyIIKH

C TOKOM.

DNEKTPOMAarHUTHOE  TIOJIE.
TexHuueckne yCcTporucTBa U
MPAKTUYECKOE TPUMEHEHHUE:
MMOCTOSIHHBIE MATrHUTHI,
AIEKTPOMArHUTHI,

SIBJIGHUS TeMbl « MarauTHoe moJe.

DNEeKTpOMArHUTHAS UHTYKILIHS.
OrnpeneneHue HaMpaBIeHUs] BEKTOpa
WHyKIIMY MarHUTHOTO TOJIS
MIPOBOJIHUKA C TOKOM, CUJIbI AMIlepa U
cunel Jlopenuna.

Pacno3naBanue pusnueckux siBJICHUN
B YUEOHBIX ONBITaX U OKPYKaroIIei
JKU3HU: B3aUMO/ICHCTBUE MarHuTOB,
AIEKTPOMArHUTHAs UHAYKIUS,
JIENCTBHE MAarHUTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM U JIBHXKYIIIUICS
3apsi.

AHanu3 3JIEKTPOMarHUTHBIX SBICHUN C
MCIIOJIb30BaHNUEM 3aKOHA
AIEKTPOMArHUTHON WHIYKIIVH.
Onrcanue n3y4eHHbIX CBOMCTB
BEIIECTB U 3JIEKTPOMArHUTHBIX
SBJICHUN C UCIIOJIb30BAaHUEM
(UBUYECKUX BEJIMUMH: UHIYKIIUS
MarHUTHOTO MOJIs, cCujia AMnepa, cuiia
JlopeH1ia, UHIYKTUBHOCTh KaTYIIKH,
AHEPIUsl AIEKTPUUYECKOTO U
MAarHUTHOTO TOJIEH
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QJICKTPOABUTATCIIb, YCKOPUTCIIN
QJICMCHTAPHBIX qaCTHIl,
HHAYKOUOHHAA I1CYb
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Hroro no pazneny

11

Paznen 2. KoJsie0anus 1 BOJTHBI
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2.1

Mexanunueckue u
AIIEKTPOMArHUTHBIE
KoJicOaHUs

KonebarensHas cucrema.
CB00OO/1HbIE MEXaHUYECKUE
kosniebanus. ["apmMmonnyeckue
kosneb6anus. [lepuon, yactora,
aMITUTyAa U ¢aza KojeOaHu.
IIpyXKHHBIN MasITHUK.
MaremaTnueckuii MasiTHUK.
YpaBHEHHE TapMOHUYECKHAX
konebanuii. [IpeBpaiiienre sHeprun
MIPY TAPMOHUYECKUX KOJICOaHUSX.
KonebarenbHbIil KOHTYP.
CB0OOOIHBIE HIIEKTPOMArHUTHBIE
KoJie0aHus B UCATbHOM
KoJIe0aTeIbHOM KOHTYpe. AHAIOTHs
MEXIy MEXaHUICCKUMHU U
AIIEKTPOMArHUTHBIMH KOJICOAHUSIMH.
®opmyna TomcoHa. 3aK0H
COXpaHEHUS YHEPTUU B UJICATHHOM
KoJie0aTeIbHOM KOHTYpE.
[IpencraBnenue o 3aTyxXaruUx
KoJebanusix. BelHyX1eHHbIE
MEeXaHUYEeCKue KoieOaHus.
Pe3onanc. BeinyxeHHbIe
AIIEKTPOMArHUTHBIE KOJIeOaHUsI.
IlepemeHHBIN TOK.

CuHycou1anbHbI IEPEMEHHBIN TOK.

HccnenoBanue napaMeTpoB
KoJIe0aTeNIbHOM CHCTEMBI — IEPUO/A,
YacTOThI, AaMIUTUTYAbI U (a3bl
KoJeO0aHuit (Mpy>KUHHBIN U/WUITN
MaTEMaTUYECKUNA MASTHHUK).
HabGmronenwne 3aTyxaromux KoaeOaHui.
HccenenoBanne CBOMCTB BBIHYKJIECHHBIX
KOJIeOaHU.

HabGmonenue pesonanca. I[IpoBenenue
AKCIEPUMEHTA!

MCCIIEJOBAHUE 3aBUCUMOCTH NIEPUOIA
MaJIbIX KOJIeOaHUM Ipy3a Ha HUTU OT
JUTMHBI HUTH U MacChl Ipy3a;
HCCIIEIOBAHNE IIEPEMEHHOIO TOKA B
LIETIA U3 ITOCIIEA0BATENBHO
COCIMHEHHBIX KOHAEHCATOPa,

KATYILIKU U PE3UCTOPA.

Onenka abCOJIFOTHBIX M OTHOCUTENIbHBIX
MOTPEITHOCTEN U3MEPEeHNI (PU3NYECKUX
BEJINYMH.

OObsicHeHUE MPUHIIUIIOB JIEHCTBUS U
YCIIOBU 0€30MacHOTO MPUMEHEHUS
AIEKTPUUYECKOT0 3BOHKA, TEHEPATOpa
MIEPEMEHHOT0 TOKA, JINHUI
ANeKTponepeaay.
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Pemrenue pacy€THbIX 3a/1a4 C IBHO
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MOIIHOCTh IEPEMEHHOIO TOKA.
AMIUIMTYTHOE U JEUCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U
HanpspkeHus. TpanchopmaTop.
[IpownsBoacTBO, nepenaya u
NOTpeOJIeHUE JIEKTPUUECKON
DHEPIUH. JKOJIOTHYECKUE PUCKU
MIPU MPOU3BOJICTBE ANEKTPOIHEPTUH.
KynbTypa ucnosb3oBaHus
BJIEKTPOIHEPTUU B TTIOBCEHEBHOMN

KU3HU.
TexHuueckne  yCTpOMCTBA U
MIPAKTHYECKOE IIPUMEHEHHUE:!
AJIEKTPUYECKUN 3BOHOK, TEHEPATOP
MIEPEMEHHOTO TOKa, JMHUU
aNeKTponepeaad

3QTAaHHOM (PU3HYECKON MOJICIBIO C
HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (HOPMYII, ONTUCHIBAIOIIINX
MEXaHUYECKHUE U JICKTPOMArHUTHBIC
KoJIEOaHMS.

Onwncanne MEXaHUYECKHUX U
AIIEKTPOMArHUTHBIX KOJeOaHuid ¢
UCITIOJIb30BaHUEM (PHU3UUECKUX
BEJIMYMH: MEPUOJ] U YacTOTa
KoJe0aHuii, aMIuTya u (asa
KoJieOaHU, 3apsi U cujia TOKa B
TapMOHHYECKUX AJIEKTPOMArHUTHBIX
KOJICOaHUSX.

Pemenne kauecTBEHHBIX 3a7a4 C
OIOpPOM Ha M3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OMUCHIBAIOIINE
MEXaHUYEeCKHE 1
AIICKTPOMArHUTHBIC KOJICOaHUS.
PaboTa B rpymmax npu miaHApOBaHUH,
MPOBEICHUU U UHTEPIIPETAIIUN
pEe3yJIbTAaTOB OIBITOB, U aHAJIN3E
JIOITOJTHUTEIbHBIX HCTOYHUKOB
nH(popMaIMu 1o TeMe
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2.2

MexaHu4ecKue 1
AJIEKTPOMATHUTHBIE
BOJIHEBI

MexaHnuecKkue BOIHbBI, YCIOBHS
pacnpoCTpaHEHUS. ITepuon.
CKopocTh pacnpoCTpaHEHHsS] U
muiHa BoJHBL. [lonepeunsie u

N3yuyenue oOpa3zoBaHus u
pacipocTpaHEHUs MTOTIEPEUHBIX
Y TIPOJIOJTBHBIX BOJIH.
Habmonenmne otpakeHus
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POAOIbHBIC BOJIHBI.
Wnteppeperuuss u  audpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTh 3ByKa. ' pOMKOCTB
3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

9JICKTpOM3FHHTHBI€ BOJIHBI. Y CIIOBUS
HU3JIYUYCHUA

AIEKTPOMArHUTHBIX BOJIH. B3anmHas
opueHTanuss BekTopoB E, B, v B
AJIEKTPOMAarHUTHOU BOJIHE.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH:
OTpaXEHHUE, IPETOMIIEHHUE,
noysipu3anus, JuGpakius,
uaTepdepenmus. CKopocTb
AIEKTPOMArHUTHBIX BOJIH.

[IIxana 3eKTpOMarHUTHBIX

BOJIH. [IpumeHeHne
AIEKTPOMArHUTHBIX BOJIH B

TeXHUKE U ObITY. [IpuHIUIIBI
PaarOCBSI3U U TEICBUICHUS.
Panuomnoxkamus.

DJIEKTPOMAarHuTHOE 3arps3HEHUE
OKPY>KaIOIIEH CPEIbI.

TexHuyeckue ycTponucTaa u
MMPAKTUYECKOE MPUMEHCHHUE:
MY3bIKaJIbHbIE UHCTPYMEHTBHI,

U TIpeJIOMJICHUS], HHTep(EepEeHInU U
IUGpaKkuuyd MEXaHUYECKUX BOJIH.
HaGmtonenue cBsizu rpOMKOCTH 3BYKa U
BBICOTBI TOHA C aMILUIUTYI0M U
4acTOTOM KoJieOaHMi, 3ByKOBOTO
pe30oHaHca.

HccenenoBanue CBOMCTB
AJIEKTPOMArHUTHBIX BOJIH:
OTpa)KEHME, NPEIIOMIICHNUE,
noysIpu3anus, AU paKims,
unTephepenuus. M3ydenne ycnoBuit
W3JIy4E€HUS 3JIEKTPOMAarHUTHBIX BOJIH,
B3aMMHOM OPUEHTALMHA BEKTOPOB E,
B, v B 2IeKTpOMarHuTHOM BOJIHE.
N3yuyenue npuMeHeHus
AIEKTPOMArHUTHBIX BOJIH B TEXHUKE U

OBITY.

OObsicHEHNE NPUHITUIIOB JEHCTBUS U
YCIIOBU 0€30MacHOTO IPUMEHEHUS
MY3bIKaJIbHBIX HHCTPYMEHTOB,
YIBTPA3BYKOBOW IMArHOCTUKU B
TEXHUKE U MEJIUIMHE, pajapa,
paaronpuéMHUKa, TEJIEBU30DPA,
anTeHHsbl, Tenedona, CBU-neun.
Pemenne pacu€THBIX U KaU€CTBEHHBIX

[JOKYMEHT NMOAMNWCAH 3MIEKTPOHHOW MNOAMNMUCHIO
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yJIbTPa3BYKOBAsl TUArHOCTUKA B 3a/1au ¢ ONOPOX HA U3YUYCHHBIC
TEXHUKE U MEJUIIMHE, pajap, 3aKOHBI U 3aKOHOMEPHOCTH,
OMUCHIBAIOIIINE
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paguoONpUEMHHUK, TEIEBU30D, pacHpoCTpaHEHUE MEXAHUYECKUX U
aHTeHHa, Tenedon, CBY-neus DJIEKTPOMATrHUTHBIX BOJIH.

Ncnons3oBanne nHPOPMAITMOHHBIX
TEXHOJIOTUH JIJIS1 IOUCKA,
CTPYKTYPHUPOBAHUS, UHTEPIPETALIMU U
npeAcTaBIeHUsS HHQOPMAIIUHA TIPH
IMOJITOTOBKE COOOIICHUI 00
MCIIOJI30BaHUU 3JIEKTPOMArHUTHBIX
BOJIH B TEXHUKE. YYacTHE B JUCKYCCUU
00 2JIEKTPOMarHUTHOM 3arps3HEHUH
OKPYXKAIOIIEH CPEIbI.

Paborta B rpymnmnax npu rnjiaHUupOBaHUH,
MPOBEJICHUU U UHTEPIIPETALIUU
PE3YIBTATOB OMBITOB U aHAIU3E
JIOIIOJIHUTEIIbHBIX HCTOYHUKOB
uH(dOpMAIH TI0 TeMe
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2.3

Onrtuka

10

['eomeTpuueckas onruka.
IIpsAmonuHerHOE pacpoCTpaHEHUE
CBETa B OAHOPOJHOMU cpene. Jlyu
cBeTa. ToyeyHBIM UCTOYHUK CBETA.
OTtpaxxeHue cBeTa. 3aKOHBI
oTpakxeHus cBeTa. [locTpoeHue
M300paKEHUI B IJIOCKOM 3€pKaJe.
[Ipenomiienune cBeTa. 3aKOHbI
npeaoMIIeHHs cBeTa. AOCOTIOTHBIN
rokaszaresnsb npenomienus. [lonHoe

N3y4denue siBICHUS MOJTHOTO
BHYTPEHHETO OTPAXKEHHUSI, €TO
MIPYMEHEHHS B CBETOBO/IE.

N3yueHnne monenerr MUKpOCKOIIA,
TEJIECKOIIA.

[TomydueHue cnekTpa C  TOMOIIBIO
MIPU3MBI U TU(PPAKITMOHHON PEIIETKH.
N3mepenue rnokasarens nperoMIICHUS
CTEKJIA.

HccnenoBanue CBOMCTB M300payKeHUI
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BHYTPEHHEE  OTpakeHUE. B JIMH3aX.
[IpenenbHbIN yroa NOJIHOTO OObsicHeHNE TPUHITUIIOB JEHCTBUS U
BHYTPEHHETO OTPAKEHHS. YCJIOBUH O€30M1aCHOTO TPUMEHEHHUS

Hucnepcus cBera. CiioxHbIN cocrap | OIKOB, JIYIIBI, horoanmapara,
MIPOCKITMOHHOTO aIapara,

MHKPOCKOIA, TEIECKONA, BOJJOKOHHON
OTITUKH, MTU(PPAKIIMOHHON PEIIETKH,
MOJISIPOUIA.

Pemenne pacu€THbIX 3a/1a4 € SIBHO

Oenoro cBeta. I{Ber.

Cobuparoliye 1 pacceruBaroIIne
nuH3bl. ToHKasa uH3a. POKyCHOE
PAcCTOSIHUE U ONTUYECKasl CHUJIA
TOHKOW JIMH3bI. [TocTpoeHne
M300paKeHUI B COOMPAIOIINX U
paccenBarOIIMX JUH3aX.
dopMyJia TOHKOM JTUH3HL.

3QTAaHHOM (PU3UYECKON MOJICIIBIO C
MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dhopmyI1 reOMETPUYECKON ONITHUKH.
ITocTpoenue u onucanue
n300paxKeHusi, Co3aBaeMOro mIOCKUM

VBenuueHue, 1aBacMoe JIUH30MH.
[Ipenensl mpuMEHUMOCTH

r€OMETPUYECKON ONTHKH. 3CpKaJIOM, TOHKOHN JIMH30U.

BonmoBas orruka. Matepdepenmus | PaCCMOTpeHUe Ipe/iesos
cBeta. KorepeHTHBIE HCTOYHUKM. NPUMEHMMOCTH T€OMETPHYECKOH
VYcnoBust HAOIIOAEHUS ONTHKH.

MAaKCHMMyMOB 1 MMHUMYMOB B PacnosnaBanue Qpu3n4eCKnX SABICHUM
MHTep(DEPEHIINOHHON KapTHHE OT B OIIBITAX U OKPYKAIOUIEH KU3HU:

MPSAMOJIMHEUHOE PACITPOCTPAHEHUE
CBETa, OTPAXKEHUE, PEIOMIICHHE,
uHTepdepeHus, Tudpakius u
MOJISIPU3ALIUS CBETA, TUCTIEPCHS
ceera. M3yuenue ycinoBuii
HaOJIIOICHHS] MAaKCUMYMOB U

JBYX CHH(A3HBIX KOT€PEHTHBIX
HCTOYHHKOB.

Hudpaxuus ceera.
JudpakunonHas pemeérka.
YcnoBue HaOIIOCHHS TIIaBHBIX
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MaKCHMYMOB IIPH MaJICHUU MUHUMYMOB B HHTEP(EPEHIIMOHHON
MOHOXPOMAaTHYECKOTO CBETa Ha KapTHHE
IU(PPaKIMOHHYIO PEHIETKY.
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[Tonsipuzanus cBeta. TeXHMUECKUE | OT JABYX CHH(a3HBIX KOTEPEHTHBIX
YCTPOWCTBA U PAKTUUECKOE HCTOYHHKOB.

IPUMEHEHUE: OYKH, JIyna,
¢doroannapat, NPOECKIIMOHHBIH
anmnapar, MUKPOCKOII, TeJIECKOIL,
BOJIOKOHHASI OTITUKA,

I pakuMOHHAs peléTKa,
MOJIIPOU

VcnoBue HAOMIOAEHUS TTIaBHBIX
MaKCHMYMOB TP MaJICHUN
MOHOXpPOMAaTHYECKOTO CBETa Ha
IUPPAKIMOHHYIO PEIIETKY. AHAIN3
ONTHUYCCKUX SIBICHUM C
HCITOJIb30BAHUEM 3aKOHOB: 3aKOH
MPSAMOJIMHEUHOT O
pacnpoCTpaHEHUs CBETA, 3aKOHbI
OTpaXEHUS CBETA, 3aKOHBI
npesomMieHus ceeta. Onucanue
OINTUYCCKUX SBICHUM C
HCIIOJIb30BaHUEM (PU3MUECKUX
BEJINYMH: (POKYCHOE pacCTOSTHUE U
OIITHYECKas CUJIa JTUH3BI

Hroro no pazneny 24

Paznen 3. OcHOBBI CIeIHAIBHON TEOPUH OTHOCUTEILHOCTH (Hajiee — CTO)
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3.1 | OcHOBHI cieIUATBHOM 4 ['panu1pl NPUMEHUMOCTH Pelienne KkauecTBEHHBIX 3a7a4 C
TEOpUU KJIaCCUYECKON MEXaHHUKH. OMOpOM HA U3YUYEHHBIE MTOCTYIATHI
OTHOCHUTEJIbHOCTH IToctynatel cienuaibHON TEOPUU CTO.

OTHOCHTCJIBHOCTH. Hcnonp3oBanne nHOOPMAITMOHHBIX
WHBApUAaHTHOCTh MOJYJISt CKOPOCTH | TeXHOJIOTHIA TS TIOVCKA,

CBCTa B BAKyyMC, IIPUHIIUII CTPYKTYPUPOBAHUS, UHTEPIIPETALUU U
OTHOCHUTEIBLHOCTH DHUHIIITEHHA. npeacTaBIeHHs HHPOPMALIUH TIPU
OTHOCHUTEIILHOCTh MOATOTOBKE COOOIIEHUH O TPaHHUIAX
OJTHOBPEMEHHOCTH. 3aMEJICHHAE MIPUMEHUMOCTH KJIACCUYECKOU
BpEMCHHU M COKPAIICHUC NJINHBI. MexaHuku u ocHoBax CTO

DHeprusi U UMITYJIbC

PENATUBUCTCKOM YaCTHUIIBI.

CBs13b Macchl C DHEPTUEN U

HMMITYJIbCOM PEISITUBUCTCKOM

YaCTHUIIbl. DHEPTHUS TOKOS

Htoro no pazneny 4

Paznen 4. KBantoBasi pusuka
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4.1

DeMEeHThl KBAHTOBOU
OIITUKA

®otonbpl. Popmyna I[lnanka css3u
sHEpruu (POTOHA C €0 YaCTOTOH.
DHeprusi 1 UMITYJIbC

dotona. OTKpwITHE U
HCCJICIOBAaHNE

doroadpdexra. OnbiTe A.T.
CroneroBa. 3aKOHBI

dotorddexra. YpaBHeHUE
OitHireitHa ana porosddekra.

«Kpacnas rpanuna»
dbotorddexra. JlaBneHue cpeta.
Ombrte! I[1.H. JleGenena.
XUMHUYECKOE JECUCTBUE CBETA.
TexHudeckue yCTpoOMCTBA U
MPAKTUYECKOE  NPUMEHEHHE:
dboTodEMEHT,  (POTOIATUUK,
coJIHEeYHasi 6aTrapesi, CBETOINO/

Ha6monenne gororddexra Ha
YCTaHOBKE C IUHKOBOM IUIACTUHOM.
HccenenoBanne 3aKOHOB BHEIITHETO
dboTorddekra.

OOBbsicHEHHE OCHOBHBIX MPUHIIAIIOB
JNCUCTBUSL TEXHUYECKUX YCTPOUCTB,
TaKUX Kak: (hOTORJIEMEHT, (OTOJATUHUK,
coJiHeYHasi baTtapes, CBETOANO; U
yCIIOBUI WX 0€30MacHOr0 MPUMEHEHHUS
B MPAKTUYECKOU KU3HMU.

Pemrenue pacy€THbIX 3a/1a4 C IBHO
3aIaHHOM (PU3HYECKON MOJIENBIO C
WCMOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (hopMyJ1 KBAHTOBOU ONTUKHU.
Pemenne kaueCcTBEHHBIX 3a/1a4 ¢
ONOpPOM Ha N3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM OITHKH.
Pacmo3naBanue Gpu3nUeCcKuX SBICHUMA
B y4€OHBIX OMBITAX:
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dboTosrnexTpuueckuit 3¢ exT, cBeTOBOE
JaBIICHHE.

Onucanue n3y4eHHbIX KBAHTOBBIX
SIBJICHUU U TIPOLIECCOB C
UCIIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: CKOPOCTh
AIIEKTPOMArHUTHBIX BOJIH, JTMHA
BOJIHBI M 4aCTOTa CBETA, SHEPTUS U
UMIYJIbC (GOTOHA
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4.2

CrpoeHue aToma

Mopens atoma TomcoHa. OnbIThI
Pesepdopna mo paccesHuro o-
yactull. [lmanerapHas Mojenb
aroma. Ilocrynater bopa.
W3nydenue u noriomieHne GoToHOB
IIPU NIEPEXOJIE aTOMA C OJHOTO
YPOBHS SHEPTUHU HA Apyrou. Bubl
creKkTpoB. CEKTp YPOBHEN SHEPIUU
aToma BOJOpOJa.

BonnoBbie cBolicTBa yacTull. BoiHbI
ne bpoiins.
KopryCkynsspHOBOTHOBOM Ayali3M.
CHOHTaHHOE U BBIHYKJIEHHOE
W3JIy4YCHHUE.

TexHnuyeckue
MPaKTUUYECKOE TPUMEHEHHE:
CIEKTPAJIbHBIN aHAIU3
(CIIEeKTPOCKOIT), Jia3ep, KBAHTOBBIM
KOMITBIOTEP

YCTPOKCTBA 51

N3yuenne monenu onbita Pesepdopra.
IIpoBeneHue 3KCriepuMEHTa 1O
HAOIOICHUIO JIMHEWYATOrO CIIEKTPA.
Onenka abCOIIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MepeHni (PU3NUECKUX BEJIMYKH.
N3yuenune monenu aroma: TomMcoHa,
IJIAaHETapHOU MOJENIH aTOMa, MOJIEIU
atoma bopa.

N3ydeHne cnekTpa ypoBHEN SHEPIUHU
aToma Bojopojaa. O0bsicCHeHHE
IIPUHLINAIOB IEUCTBUSA U YCIOBUU
0€30MacHOro NPUMEHEHHUS
CHEKTPOCKOMA, Jla3epa, KBAHTOBOIO
KOMITbIOTEPA.

Pelnienne kauecTBEHHBIX 3371a4 C
ONOPOW HAa U3YyUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3ndecKue
aBiieHus 1o teme «CTpoeHue
aToMa.
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Pacno3naBanue ¢pu3nuecKux SBICHUMA
B YU€OHBIX OIbITAaX: BOSHUKHOBEHUE
JMHEWYATOro CIEKTPa U3JIyYEHUS.
AHann3 KBaHTOBBIX IIPOLIECCOB U
SABJICHUM C UCIIOJIb30BaHUEM
rocrynaros bopa

4.3

ATOMHOE 517IpO

DKCIIEPUMEHTBI, I0Ka3bIBAIOLINE
CJIOKHOCTb CTPOEHUS sIpa.
OTKpbITHE PAAHOAKTUBHOCTH.
Omnsitel Pe3epdopaa no
OIIPE/IETICHUIO COCTaBa
pazioaKTUBHOTO U3JIy4EHUS.
CgoiicTBa anb(da-, 6era-, ramma-
n3nydeHus. Bnusaue
PaAMOaKTUBHOCTH HA KUBBIE
OpraHU3MBbl.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyxionnas monens sapa
['eitzenOepra-lBaneHko.

3apsn sapa. MaccoBoe 4nciio sapa.
N3oTomnsl.

Annba-pacnian. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnas.
['amman3nyuyenune. 3akoH
paznoaKkTUBHOTO pacnasa.

N3yuenue DKCIEPUMEHTOB,
JOKa3bIBAIOIINX CIOKHOCTb CTPOEHUS
aTOMHOTO Si]Ipa.

UccnenoBanue TpekoB yacTul (MO
rOTOBBIM (poTOorpadusim).

N3yueHue saepHbIX CUJl, SITEPHBIX
peaKIMid CUHTE3A U pacnaja,
TEPMOSIIEPHOTO CUHTE3A.

N3ydyeHne HyKJIOHHON MOJIEIH siApa
[eit3enOepra-lBaneHko.

OOBbsCHEHHNE YCTPOUCTBA U
MIPUMEHEHUS JO3UMETPa, KaMephbl
Bunbcona, ssnepHoOro peakropa,
aTOMHOW OOMOBI.

Pemenue 3amau ¢ onopou

Ha MOJYYEHHbIC 3HAHUS, B T.4. O 3apsije

N MAaCCOBOM YHMCIJIC sgapa.

Pacnio3naBanue Gpu3n4ecKux siBICHUIM
B y4E€OHBIX OMBITAX U B OKpYXKarolen
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3HepFI/Iﬂ CBA3H HYKJIOHOB B A4pC. KHU3HU: CCTCCTBCHHAA U HCKYCCTBCHHAA
HI[CpHLIe CUIJIBI. pPaanoOaKTUBHOCTD.

[IOKYMEHT MOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO 9
YOV "LUKOJA "YCMAHUA", ®aTbixoB Unbcyp Mynnanyposuy, NPEKTOP 27.11.24 16:02 (MSK) Ceptudmkat 025A5B7E00CAB133B042CF95BCB2663BC2




denepanbHas padodas nmporpamma | @usuka. 10—11 kmaccel (6a30BbIN YPOBEHB)

Hedekt Macchl sipa.

Snepnsbie peakuuu. [lenenue u
CUHTE3 SED.

Snepnslii peakTop. TepMosaepHbII
cunte3. [IpobiemMbl 1 mepCreKTUBLI
AIEPHON DHEPIETUKH.
DKOJIOTHYECKUE ACTIEKTHI SACPHOMN
SHEPreTUKHU.

DneMeHTapHble YacTullbl. OTKpbITHE
ITIO3UTPOHA.

MeTtoas1 HAOIIOIEHUS U
pErUCTpaIuY AJIEMEHTAPHBIX
YaCTHLL.

@DyHIaMEHTaIbHbIE
B3auMoaeHcTBUsA. EXTMHCTBO
(bu3nYecKoil KapTUHBI MUPA.
TexHuueckne yCTporucTBa U
MPAKTHYECKOE TPUMEHEHHE:
IIO3UMETp, Kamepa Bubcona,
AJIEpHBINA peakTop, aroMHasi bomOa

OnucaHue KBaHTOBBIX SIBJICHUH U
IIPOLIECCOB C UCIIOJIB30BAaHUEM
bu3nyecKuX BETUUYMH: IEPUO/]
IIOJIypacIiazia, SHEPIrus CBsI3U
aTOMHBIX Si7Iep, Ne(EeKT Macchl sipa.
AHanu3 IpoleccoB U SIBICHUN ¢
UCIIOJIb30BaHUEM 3aKOHOB U
IIOCTYJIATOB: 3aKOH COXPaHEHMS
AIEKTPUYECKOTO 3apsA2ia, 3aKOH
COXpPaHEHMUS MacCOBOI'0 YMCIIA,
nocrynatel bopa, 3akoH
PaguOaKTUBHOIO pacnajia.

VYyacte B paboTe Kpyrioro croia
«DyHIamMeHTaIbHBIE B3aUMOICHCTBHS.
EnunctBo  Qu3mueckoil  KapTHUHBI
MHUPa».

Hcnonp3oBaHue MHPOPMAIIMOHHBIX
TEXHOJIOTHH JUIsl TIONCKa,
CTPYKTYPUPOBaHHUs, NHTEPIPETALUH U
npeacTaBieHrs HHPOpMaLUU IpU
MOATOTOBKE COOOIICHUI O TPUMEHEHUHN
3aKOHOB KBaHTOBOM (PU3UKHU B TEXHHUKE
Y TEXHOJIOTUSX, IKOJIOTHUECKUX
aCIIeKTax sIICPHON SHEPrETUKH

Hroro no pazneny

15
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Pa3znea S. JjieMeHTHI aCTPOHOMHUY U ACTPOQUINKH

5.1

DneMeHTbI
aACTPOHOMHH U
acTpou3uKu

7

DTanbl pa3BUTHS aCTPOHOMUH.
[IpuknagHOe 1 MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMUH.

Bun 3Bé3anoro Heba. Co3ses3nus,
IJIAHCTHI, X

ApKUE  3BE3NMI,

BUJIMMOE JIBHKCHHE.
Comnxeunas cucreMa.

Comnnne. CojlHeUHass aKTUBHOCTb.
Uctounuk sneprumn CosHia u
3BE31. 3BE3/IbI, NX OCHOBHBIC
XapakTepucTuku. /{narpamma
«CHEKTPaJIbHbBIA KJIACC —
CBETHMOCTEY. 3BE3IbI TJIaBHOU
MOCJIE0BATEIbHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTb» JIJIsI 3BE3]T
IJIaBHOM I1OCJIEA0BATCILHOCTH.
BHyTpenHee cTpoeHue 3BE3 .
CoBpeMEeHHBIE TIPEJCTABICHUS O
MIPOUCXOXKJICHUU U SBOJIIOIUU
ComnHna u 3BE3/1. DTallbl )KU3HU
3BE3/I.

Muneunsiit [lyts — Hamia ["anakTuka.
ITonoxxenue u geukenue ConHIla B
I'amaktuke. TUnel rajJakTuk.

ITonroroBka cooOIeHui 00 3Tarmax
Pa3BUTHS ACTPOHOMMH, O TTPUKIIATHOM
Y MUPOBO33PEHYECKOM 3HAYCHUH
ACTPOHOMHH, O METOAaX MOJTYYEHHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUH,
OTKPBITUSX B COBPEMEHHOU
ACTPOHOMUH.

N3ydyeHnne cOBpeMEHHBIX
MIPEJICTABICHUM O MPOUCXOXKICHUU U
spomronmy CoJIHIIA ¥ 3BE3 .
N3ydeHne THIIOB rajakTuK,
paarorajJakTUK U KBa3apos.
N3yuenne nBuxeHns HEOECHBIX Te,
ABOJIIOINH 3BE311 M Beenennou,
MPOLECCOB, MTPOUCXOIAIINX B
3BE3/1aX, B 3BE3JIHBIX CUCTEMAaX, B
MEKTATAKTUYECKOU Cpelie,
MacITabHON CTPYKTYphI BCeneHHOIA.
Oo6mbscHenue pacmupenus: Beenennoi
Ha OCHOBE 3akoHa Xa00a.
[ToaroroBka K 00CYXJICHHUIO
HEpEeIIeHHBIX PO0JIEeM aCTPOHOMHUH.
[TpoBenenue HabmOACHUI
HEBOOPYXEHHBIM TJIA30M C
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PannoranakTvky U KBa3apsl. UCIIOJIb30BaHUEM KOMIIBIOTEPHBIX
YeEpHbIe IBIPHI B sIAPAX TaNAKTHK. HPUTTOKCHUH JUIA OIIPCACICHHUA
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Bcenennas. Pacmmpenue MOJIOKEHUSI HEOECHBIX OOBEKTOB Ha
Bcenennoii. 3akon Xa06ua. KOHKPETHYIO JJaTy: OCHOBHBIE
Pas0eranue ramakruk. Teopus co3Be3aust CeBEpHOro moaymapus
bonbioro B3peiBa. PenukroBoe 1 SIPKHUE 3BE3IBL.
U3TyqCHHUC. ITpoBenieHne HaOMOAEHUI B TEIECKOI
MacmraOHas cTpyKTypa Jlynsbl, maner, Maeunoro IlyTu.
Beenennon. Meraranakruka. Y4acTtre B IUCKYCCHUH O HEPELIEHHBIX
Hepeu€nnble npobiembl Npo6IeMax aCTPOHOMHH
aCTPOHOMHUH

Hroro no pazueny 7

Paznen 6. O6o01aromee noBTopeHune
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6.1

Oo6o01aromiee
MIOBTOpPEHUE

O0600611eHne U cucTeMaTH3aIus
COZAEPKaHUs pa3/iesioB Kypca
«Mexanuka», «MonekyJsipHas
bu3MKa U TEPMOJTUHAMUKAY,
«QnexTpoauHamMukay, «Konebanus
Y BOJHBD», « OCHOBBI CIIEIMAIBHOMN
TEOPUU OTHOCUTEIIBLHOCTHY,
«KBanToBas pusuka», «A1eMeHTbI
aCTPOHOMMH U acTpopu3ukm». Poib
(bu3MKHN 1 aCTPOHOMUU B
YKOHOMMYECKOM, TEXHOJIOTHYECKOMH,
COIMAJIBHON W ATHYECKOM cepax
NEATEIIbHOCTH YEJIOBEKA, POJIb U
MECTO (PM3UKHU ¥ ACTPOHOMHUH B
COBPEMEHHOW HAYYHOU KapTUHE
MHpa, 3HAYEHUE OMUCATEIbHOM,

VYyactue B AUCKYCCUU O POIU PUUKU
U aCTPOHOMUHU B Pa3IMYHbIX chepax
JEeATENbHOCTH yenoBeka. [lonroroska
coo01IeHni 0 MecTe (PU3NUECKOn
KApTHHBI MUPA B PALY COBPEMEHHBIX
MPEACTABJIEHUN O IIPUPOJIE.
BrinonHenne y4eOHbIX 3a7aHUid,
JE€MOHCTPUPYIOIIHX OCBOCHHE
OCHOBHBIX NOHATUH, (PU3NYECKUX
BEJIMYMH U 3aKOHOB Kypca (pu3uKu
10-11 xmaccos

CHUCTEMATU3UPYIOLLIEH,
OOBSICHUTEITBLHOM U
MPOTHOCTHYECKOU (PYHKITHI
(bu3ryuecKkoil TeoOpun, poib
(bu3nYecKoil Teopuu B
(GbopMHUpPOBAHUU MIPEACTABICHUNA O
(bu3MYecKoi KapTUHE MUPA, MECTO
(bu3MYeCcKoi KapTUHBI MUPa B
o011eM psiJly COBPEMEHHBIX
€CTECTBEHHO-HAYIHBIX
MPEJICTABIEHUN O IPUPOJIE
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