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IHOACHHUTEJIBHAA 3AIIMCKA

[Iporpamma o ¢gusrke 6a30BOT0 YPOBHS Ha YPOBHE CpeIHEr0 00111eTr0 00pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHUI U TPEOOBAHMM K pPe3ybTaTaM OCBOEHHUS OCHOBHOMU
oOpazoBartenpHOM Tporpammbl, npenctaBieHHIX B PI'OC COO, a takke ¢ ydérom
denepanbHOil paboyeil mporpaMMbl BOCIUTAHUS U KOHIICTIIIMU TPETOIaBaHus yueOHOTO
npenmera «®Pusnka» B 00pa3oBaTENbHBIX oOpraHu3anusx Poccuiickoit denepanuu,
peanu3yroNX OCHOBHBIE 00pa30BaTEIbHBIC TPOTPAMMBI.

Conepxanue mporpaMmbl 1O  (GU3WKE HampaBleHO Ha (GOPMHPOBAHUE
€CTEeCTBEHHOHAYYHOUN KapTHHBI Mupa oOydaronuxcs 10—11 kmaccoB npu oOydeHUN uX
¢usuke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-JEATEIHLHOCTHOTO TIOJXOIA.
[Iporpamma 1o ¢usuke coorBeTcTBYeT TpedoBanusiM PI'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, TPEAMETHBIM M METANpEeAMETHBIM pe3yJibTaTaM OOYUY€HHUS, a TakKxKe
YUYUTHIBAET HEOOXOJIUMOCTh pealM3alli MEKIPEIMETHBIX CBsI3e (QU3UKH €
€CTECTBEHHOHAYUYHBbIMHU YY€OHBIMU MIpeAMETaMU. B Hell onpeaensitoTcs OCHOBHBIE 1IEJIH
n3yuyeHus GU3MKU Ha YPOBHE CPEIHETO 00IIeT0 00pa30BaHusl, ITITAHUPYEMbIE PE3YJIbTAThI
OCBOECHUSI Kypca (DU3UKHU: JTUYHOCTHBIE, METalpeIMETHbIE, MpeAMETHbIE (Ha 0a30BOM

YpOBHE).



[Iporpamma no ¢u3MKe BKIIOYAET: IUIAHUPYEMbIE PE3YyJbTaThl OCBOEHUS Kypca
¢u3nku Ha 6a30BOM YpPOBHE, B TOM

Yyucjie MPEeAMETHbIE pe3yJbTaThl MO rojJaM OO0Yy4YeHHUS; COACpP)KaHHE
yueOHoro npeameta «duzukay» no rojgam oO0ydeHusl.

[Iporpamma 1o gu3uke MOKET OBbITh UCIIOJIB30BAHA YUYUTEISIMU KaK OCHOBA JUJIsl
COCTaBJIEHUs CBOUX pabounx nmporpamm. [Ipu pazpaborke paboueii mporpaMmsl B
TEMATUYECKOM MJIAHUPOBAHUU JOJKHBI OBITh YYTEHBI BOBMOKHOCTH MCIIOJIb30BAHUS
ANEKTPOHHBIX (IU(POBBIX) 00pPa30BaATEIBHBIX PECYPCOB, SBISIOUIUXCS yueOHO-
METOANYECKUMH MaTepuaiamMu (MyJIbTUMEIUINHBIC POTPAMMBI, JIEKTPOHHbIE
Y4E€OHUKH U 3a/IaUHUKH, SJICKTPOHHbIE OMOINOTEKH, BUPTYaJbHbIE JA0OPATOPUH,
UTPOBBIEC MPOTrPaMMBbI, KOJJIEKIIMH HU(PPOBBIX 00pa30BaTEeNIbHBIX PECYPCOB),
peanu3yoIUMHI TUIaKTHYECKUE BO3MOKHOCTH HH(POPMALIMOHHO-KOMM YHUKAIIMOHHBIX
TEXHOJIOTUH, COJIepKaHNE KOTOPBIX COOTBETCTBYET 3aKOHOJATENBCTBY 00 00pa30BaHUU.

[Iporpamma 1o (u3uKe HE CKOBBIBAET TBOPYECKYI0 WHUIMATUBY YUYHUTENEH U
NPEIOCTaBISIET BOBMOXKHOCTD VISl pealn3allii pa3InyHbIX METOJUYECKUX MOAX0A0B K
opraHuzanuu oO0ydeHus ¢U3MKE MPU YCIOBUU COXpPAaHEHUS OO0A3aTENbHOM YacTh
coJiepKaHusl Kypca.

®du3rka Kak Hayka o HamboJjee OOIMX 3aKOHAX MPUPOJIbI, BBHICTYIAsl B KayeCTBE
y4e0HOro TMpeaMeTa B IIKOJIe, BHOCUT CYHIECTBEHHBIM BKJIAJ B CHUCTEMYy 3HAaHUU 00
okpyxatomeM wmupe. LlkonbHbIi Kypc QUMK — CHCTEMOOOpasymoomuidi A
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3MUECKHE 3aKOHBI JeXaT B
OCHOBE TIPOIIECCOB W SBJCHUW, H3ydaeMbIX XHUMHEH, Ouosiorued, Quznueckoi
reorpadueit u actpoHomueil. Mcmonp30BaHWEe W aKTUBHOE NPUMEHEHHE (DU3NYECKUX
3HAHMM ONpeNeNsieT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTHH B cdepe
SHEPIreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJYYEHHS HOBBIX MAaTE€pUalOB  C
3aJlaHHBIMU CBOMCTBAMU W JApyrux. M3ydenwe (pu3uku BHOCUT OCHOBHOW BKJIAJI B
dbopMHUpOBaHUE €CTECTBEHHO-HAYYHOU KApTUHBI MUpa 00yJaronuxcs, B GOpMHpPOBAHUE
YMEHUN TPUMEHSITh HAYYHBIA METOJ TMO3HAHUS TIPH BBITIOJIHEHUH HUMHU Yy4eOHBIX
UCCIIEJOBAaHUN.

B ocHoBy kypca ¢u3uku sl ypOBHS CpelHEro o01ero oopa3oBaHus MOJIOKEH Psij
uJel, KOTOPbIe MOKHO PACCMaTPUBAThH KaK MPUHIHUIIBI €0 MOCTPOCHUS.

Hoess yenocmnocmu. B COOTBETCTBUM C HEW Kype SIBISIETCS JIOTUYECKH
3aBEpIIEHHBIM, OH COJEPXHUT MaTepHall M3 BCEX pasleioB (DU3WKH, BKIIOYACT Kak
BOTIPOCHI KJTACCUYECKOM, TaK M COBPEMEHHOMN (U3HKH.

Hoes cenepanuzayuu. B COOTBETCTBUU C HEW MaTepHal Kypca Pu3NKU 00beTUHEH
BOKpyr ¢usnueckux Teopuil. Beaymum B Kypce sBusercs (popMupoBaHue
MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpPUH, BEILIECTBE U MOJIE.

Hoesa eymanumapusayuu. EE peanuzanuss NOpearonaraeT HMCHOJIb30BAHHE
TYMaHUTapHOrO MOoTeHIMaNa (pU3MIEeCKON HAyKH, OCMBICIIEHHUE CBSI3U Pa3BUTUS (DUZHKU



C pa3BUTHEM OOLIECTBA, & TaKXe C MHPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU ITPOOIeMamMu.

Hoes npuxnaonoti nanpasnrennocmu. Kypc (usmky npeanosaraeT 3HaKOMCTBO C
ITUPOKUM KPYTOM TEXHUUECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN U3YUCHHBIX TEOPUM U
3aKOHOB.

Hoes sxonozuzayuu peannsyercs MocpecTBOM BBEIEHUS FIEMEHTOB COJIEP KAHMS,
MOCBAIMIEHHBIX HSKOJIOTHYECKUM TMpoOieMaM COBPEMEHHOCTH, KOTOPbIE CBS3aHBI  C
pa3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKke O0O0CYXJCHHUS MpoOJIeM palroOHAIBHOTO
IPUPOJIOIIOIH30BAHUS U IKOJIOTHYECKOI 0€301MacHOCTH.

CrepXHEBBIMM 3JIEMEHTaMU Kypca (QU3MKM Ha YpOBHE CpeaHEero oOuIero
oOpa3zoBaHus ABISIOTCA (usmueckue Teopuu ((HOpMHpPOBAHUE TMPEACTABICHUA O
CTPYKTYpe TOCTpOeHHs (U3MYECKON Teopuu, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHUMUIIOB B COBPEMEHHBIX NPEACTABICHUSIX O MPUPOAE, T'PAHUIIAX NPUMEHHUMOCTH
TEOpUH, JJI ONTMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHHUM U MPOIIECCOB).

CHCTEeMHO-ICSITCIIBHOCTHBIN TOX0JT B Kypce (PU3MKHM peaau3yeTcsl MPEekKJIe BCETo
3a CUéT OpraHu3aIMK SKCIICPUMEHTAIBHOMN JeATEIbHOCTH 00y4atonuxcs. Jiis 6a30Boro
ypOBHS Kypca (PU3HKHU — 3TO UCITOIB30BAHUE CUCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB M J1a00PaTOPHBIX pabOT, KOTOPKIC B IIporpamMme 1o GU3HKe 00bETHHCHBI
B OOIIUI CITUCOK YYEHUYCCKUX TPAKTHYCCKUX padoT. BhIJeIeHre B YKa3aHHOM TIEpeUHe
7a00paTOpHBIX PadOT, MPOBOAUMBIX JUIS KOHTPOJISI M OIEHKH, OCYIIECTBIISICTCS
y4aCTHUKaMHU 00pa30BaTEILHOTO MPOIecca UCXOAS U3 OCOOCHHOCTEH IUIaHUPOBAHUS U
ocHareHus: kabuHeTa ¢uszuku. [Ipu 3ToM obecrieunBaeTcsl OBIaJeHUE 00YJAIOIIUMHUCS
YMCHHUSIMH  TPOBOJHUTH KOCBEHHBIC H3MCPCHHMS, HCCJICJIOBAHUS  3aBHCHMOCTCH
(GU3HUYECKUX BETUYUH M IIOCTAHOBKY OIIBITOB IO MPOBEPKE MPEIIOKCHHBIX THITOTE3.

Bbonbiioe BHUMaHue yAenseTcs pelieHrIo pacuéTHRIX U Ka4eCTBEHHBIX 3a1a4. [Ipu
ATOM [JIsl Pacu€THBIX 3aJa4 MIPUOPUTETOM SBIAIOTCSA 3aJayd C SBHO 3aJaHHOU
¢uznueckoi  MOJENbIO, TO3BOJSIONIME TMPUMEHATh W3YyYEHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszfeia Kypca, TaKk U UMHTETPUPYs 3HAHUS U3 Pa3HbBIX
paznenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPHUTETOM SIBIISIIOTCS 3aJlaHUsS Ha OOBSICHEHUE
MpOTEeKaHUsT (PU3MUECKUX SIBIICHUM U MPOLECCOB B OKPYXkAIOIIEH >KU3HU, TPeOyrolue
BbIOOpa (DM3HUECKON MOJIENH JIJIsl CUTYAllMH MPAKTUKO-OPUECHTUPOBAHHOTO XapaKTepa.

B cootBerctBUn ¢ TpeboBanusimu PI'OC COO k MarepuanbHO-TEXHHYECKOMY
obecrieueHunIo yueOHOro mpoiiecca 0a30BbIi YPOBEHD Kypca (U3UKH HA YPOBHE CPETHETO
o0mero oOpa3oBaHus JOKEH M3Y4aThCsl B YCIOBHSIX MPEIMETHOTO KaOuHeTa (HU3UKU
WIM B YCIOBHUSX HHTETPUPOBAHHOIO KaOWHETa MPEIMETOB €CTECTBEHHO-HAayYHOTO
nukia. B kabunere GU3NKKU JOHKHO OBITH HEOOX0AMMOE JTabopaToOpHOE 000pYI0BaHUE
JUISl BBITIOJIHEHMSI YKa3aHHBIX B Iporpamme no (U3MKe YYEHHYECKUX MPaKTHUUYECKUX
paboT U IEMOHCTPALIMOHHOE 000pYOBaHUE.

JleMoHcTpanmoHHoe 00opyaoBaHue (HOPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHHMAJIbHON JIOCTATOYHOCTH U OOECIEYMBAET ITOCTAHOBKY IEPEUYUCICHHBIX B
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nporpamMmme Mo (U3MKE KIIOYEBBIX JAEMOHCTpPAlMU IS HCCICAOBAHUS H3ydaeMBIX
SBJICHUI U MPOIIECCOB, SMIUPUUECKUX U PYHIAMEHTATBHBIX 3aKOHOB, HX TEXHUYECKHUX
IIPUMEHEHUM.

JlabopatopHoe o0opydoBaHHE JJIi  YYEHUUYECKUX  MPAKTUYECKUX  padoT
dopmMupyeTcst B BUJe TEMaTHUYECKUX KOMILIEKTOB M 00€CIeYnBaeTCs B pacy€éTe OHOTO
KOMIUIEKTa Ha JABYX oOydammuxcs. TeMaTudyeckue KOMIUIEKTH J1abopaTopHOTO
000pyTIOBaHUS JJOJKHBI OBITH TOCTPOSHBI HA KOMIUIEKCHOM HCIIOJIb30BAHUH aHATOTOBBIX
¥ 1UGPOBBIX MPUOOPOB, a TaKXKE KOMITBIOTEPHBIX H3MEPHUTEIBHBIX CHUCTEM B BHUE
U (POBBIX J1A0OPATOPHIA.

OCHOBHBIMHM TENAMH H3y4YeHUs (QU3UKA B 00mEeM 00pa3oBaHUU SIBISIOTCS:

dopMupoBaHUE HHTEPECA U CTPEMIICHHUS 00YYAIONINXCSl K HAYYHOMY U3YYCHHUIO

MpUpOAbI, pA3BUTUC UX NMHTCIUICKTYAJIbHBIX U TBOPUYCCKUX CHOCO6HOCTCI>1;
pPa3BUTHUC Hpe}ICTaBHeHI/Iﬁ O HAYYHOM MCTOAC IMMO3HAHUA U q)OpMHpOBaHI/Ie

HCCJICAOBATCIIBCKOTO OTHOIICHUA K OKPYIKAOIIUM ABJICHUSAM, q)OpMI/IpOBaHI/IC HAay49HOI'O
MHUPOBO33PCHUA KaK PC3YJIbTaTa H3YUCHUS OCHOB

CTPOCHUA MATCPpHUHU U q)yH)IaMeHTaHBHBIX 3aKOHOB (1)I/ISI/IKI/I, q)OpMI/IpOBaHI/IG yMeHI/Iﬁ
OOBSICHSTH SIBJICHUS C UCIIOJIL30BaHHEM (1)I/ISI/I‘{€CKI/IX

3HAHWM U Hay4YHBIX J0Ka3aTeJIbCTB; (HOPMUPOBAHUE MPEICTABICHUN O pOIH (PUIUKH J1JIs
Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TE€XHOJIOTH.

JlocTKeHrne STUX TIieNiell oOecredmBaeTCsl pelieHHEeM CIEIyIIMUX 3a71ad B
mpoiecce M3ydyeHHs Kypca (GU3MKM Ha YpPOBHE CpeaHero oOImiero o0Opa3oBaHUS:
npuoOpeTeHne CUCTEMBbI 3HaHMK 00 O0IUX (PU3HMYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOPHSX, BKIIOYAs MEXaHUKY, MOJICKYJSIPHYIO (U3UKY, 3JICKTPOIUHAMUKY, KBAHTOBYIO
bU3UKY U 37IeMEHTHI acTpo(DHU3UKH; GOopMHUPOBAHUE YMEHUN TPUMEHATH TEOPETHUCCKUE
3HaHUS )11 O0BSICHEHUS

¢u3nuecknx SBICHUW B TPUPOJAE W I TPUHATHS TPAKTUYECKUX pEHICHUN B
MOBCEIHEBHOM KU3HH, OCBOCHHE CITOCOO0B PEIICHUS PA3IMYHbIX 33]1a4 C SIBHO 3aJJaHHON
duznueckor MOJENbI0, 3a/ad, MOAPA3yMEBAIOIIMX CaMOCTOSITEIBHOE CO3/IaHUE
duznueckor MoJIeH, aJleKBaTHON YCIOBHSIM 3a7a4M; TOHUMaHUE (PU3NYECKUX OCHOB U
MIPUHIIUIIOB IEMCTBUS TEXHUYECKUX YCTPOUCTB U

TEXHOJIOTUYECKUX TIPOLIECCOB, UX BIHSHUSA HA OKPYXAIOIIYIO Cpely; OBJaJcHUE
METOJaMU CAMOCTOSATENIBHOIO MIIAHUPOBAHUS U MPOBEICHUS
du3HUeCKrX AKCIIEPUMEHTOB, aHAIM3a W MHTEPIpETANH WHPOpPMAIUU, OTPEISICHUS
JIOCTOBEPHOCTH TOJIYYEHHOI'O pe3ysibTaTa; CO3/JaHUE YCJIOBHUM ISl Pa3BUTUS yMEHUU
MPOEKTHO-UCCIICIOBATEIBCKOM,
TBOPUYECKOM JESATEIbHOCTH.
Ha wusyuenune ¢usuku (0a30BbId ypOBEHb) Ha YpPOBHE CpEIHEro OOIIEero
oOpazoBanusi otBoauTcsa 136 yacos: B 10 knacce — 68 yacoB (2 yaca B Hezeno), B 11
Kiacce — 68 gacoB (2 gaca B HEAEIIO).



[Ipennaraemslii B mporpaMme o (pu3uke nepeyeHb 1ad0paTOPHBIX U MPAKTUYECKUX
paboT sABIsIETCS PEKOMEHI0BAaHHBIM, YUUTEb JI€JIaeT BHIOOP MPOBEIEHUS 1a00paTOPHBIX
paboT U ONBITOB C YYETOM MHJIUBHUIYATbHBIX OCOOEHHOCTEN 00yUarouxcs.

COIAEPKAHUE OBYUYEHUA

10 KJIACC Pa3zgea 1. ®usuka 1 MeTOAbI HAYYHOI'O MO3HAHUA
®duszrka — HayKa o npupojie. HayuHble MeTO/Ibl MO3HAHUS OKPYXKAIOIIEr0o MUPA.
Pounb skciepuMeHnTa ¥ T€OpUH B MPOIIECCE MO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B (PU3UKeE.

MOIICJII/IpOBaHI/Ie (1)I/IBI/I‘ICCKI/IX SIBICHUU U IMponIeCCoOB. HaquLIe THITIOTC3HI.
dusznyeckue 3aKOHbI U TCOpUMU. FpaHI/IHBI IMPpUMCHUMOCTH (I)I/ISI/IIICCKI/IX 3aKOHOB.

HpI/IHIII/IH COOTBCTCTBHA.

Ponb 1 mecTo Gpu3nku B pOpMUPOBAHUHM COBPEMEHHONW HayYHOW KapTHUHBI MUpA, B
PaKTUYECKOMN IESATEIbHOCTH JTHOAECH.

Jlemoncmpayuu

AHaJIOrOBBIC U HI/I(i)pOBLIG HU3MCPUTCIIbHBIC HpI/I60pBI, KOMIIBYOTCPHBIC JATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe nBrkeHHe. OTHOCUTEIBHOCTh MEXaHUUECKOTO ABMKEHUs. CucrteMa
otcuéra. Tpaekropus.

Ilepemenienne, CKOpOCTh (CpeaHSS] CKOPOCTh, MTHOBEHHAsI CKOPOCTb) U YCKOPEHUE
MaTepuaIbHON TOUKH, X MPOEKIUU HA OCU CUCTEMBI KoopAauHaT. ClioxeHue
MIEPEMEILICHUN U CII0)KEHUE CKOPOCTEM.

PaBHOMepHOE U PaBHOYCKOPEHHOE MPSMOJIMHENHOE  JIBUYKCHHUE.

['paduikm 3aBEUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHSI, ITYyTH U TIEPEMEIICHUS
MAaTepPUAIbHONU TOYKU OT BPEMEHU.

CBoOomHoe nazieHre. Y CKopeHre CBOOOTHOTO ITaICHHUS.

KpuBonmHeitnoe neuxeHue. J[BH>KEHHE MaTepUaIbHOM TOYKH IO OKPY>KHOCTH C
MIOCTOSIHHOM TTO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHAS! CKOPOCTh. [lepron u
yacTota oOpauieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHnueckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHECHUE: CIIUAOMETP, IBUKCHUE
CHapsJ10B, LICITHBIE U PEMEHHBIE NIEPENAYU.

Jlemoncmpayuu

Mopgenbp cucrtembl OTCUETA, WIUTIOCTPALMSA KHHEMATHUYECKHX XAPAKTEPUCTUK
JIBUKEHUS.

[IpeoOpazoBaHue NBUKEHUM C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[lagenue Ten B BO3AyXe U B pa3peskeHHOM MTPOCTPAHCTRE.



HaGmionenve pABWKEHUS Teia, OpOIIEHHOIO TMOJ VYIJIOM K TOPHU30HTY U
TOPU30HTAIBHO.

N3mepeHue yckopeHusi CBOOOJHOTO MaeHHUs.
HamnpaBiienre CKOpOCTH IPYU IBUKEHUHU 110 OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, nabopamophusie pabomol

M3yueHre HEpaBHOMEPHOTO JBM)KCHUS C IICTbI0 ONPEACICHUS MIHOBEHHOM
CKOPOCTH.

UccnenoBanne COOTHOLICHUSI MEXAY MyTAMH, HPOUJAECHHBIMH TEJIOM 3a
MOCJIEIOBATEIILHBIE PABHBIE MPOMEXYTKA BPEMEHU ITPU PABHOYCKOPEHHOM JIBUKEHUHU C
HAYAJIbHOU CKOPOCTBIO, PABHOM HYIJIIO.

I/I?)yquI/Ie ABWIKCHUS IIApUKa B BSI3KOM KUAKOCTHU.

N3yuyenue aBm>KeHHs Tea, OpPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuka
[IpuHauun otHocutTenbHOCTH ['anuies. IlepBeiii 3akoH HeroTona. MHepuumanbHbIe
CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpuHuun cynepno3uiiuu cuil. Bropol 3akoH HeroToHa s
MarepuaabHOM Touku. TpeTuil 3aKkoH HproToHa 111 MaTepraibHBIX TOUEK.

3aKoH BCCMHUPHOI'O TATOTCHUA. Cuna TsKeCTH. HepBaﬂ KOCMHYCCKaA CKOPOCTh.

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

Tpenune. Bunel TpeHus (mokosi, CKoibkeHUs, kadeHus). Cuna tpenus. Cyxoe
tperue. Cuna TpeHHs CKOJbKEHUs U cuia Tpenus nokosi. Kosddumment tpenus. Cuna
COTIPOTHBIICHUS TIPU JBUKEHUU TeJa B )KUJIKOCTU WJTU Ta3e.

[TocTtynaTensHOE M BpamaTeabHOE ABMIKEHUE a0COIFOTHO TBEPIOTO Tea.
MOMEHT CHJIBI OTHOCUTENIBHO OCH BpalueHus. [1lmedo cuibl. Y CiIoBUsS paBHOBECUS
TBEPAOTO TENA.

TexHnueckne yCcTpouCTBa U MPAKTUYECKOE TPUMEHEHHUE: TTOAIIUITHUKY, JBUKCHUE
HMCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu
SIBneHne nHEpIUH.
CpaBHeHHME MacC B3aUMOJICHCTBYIOIINX TeJ.
Bropoii 3akoH HproToHa.
N3smepenue cui.
CioxeHnue Cui.
3aBUCUMOCTD CHJIBI YIIPYTOCTH OT JAe(POpMaIIHH.
HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TAJICHUU.
CpaBHeHHE CUJT TPEHUS TTOKOSI, KAaUeHHUS U CKOJIBKCHHUS.

VYcnoBus paBHOBECUs TBEPAOTO Tena. Buabl paBHOBECHS.



Yuenuueckuii sxcnepumenm, nabopamopnvie pabomur N3yuenue

JIBIKEHMS OpycKa 10 HAKJIOHHOM TJIOCKOCTH.

UccnenoBanne 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B TMPYXKUHE H
pEe3UHOBOM 00pasiie, OT ux AedopMaIum.

HccnenoBanue yCciaoBUM PaBHOBECHS TBEPAOIO TEJA, UMEIOLIETO OCh BPAIIECHHUS.

Tema 3. 3akonvl coxpanenus 6 mexaHuke

NMnynbe MaTepuanbHOM TOYKH (T€lla), CUCTEMbl MaTepUANIbHBIX TOYEK. VIMIymbe
CUJIBI U U3MEHEHUE HMIIyJbCca Tejla. 3aKOH COXpaHEHWs HMIyJibca. PeakTuBHOE
JIBIKCHHE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunetnueckass  sHeprus MaTepuaibHOM  TOYKH. Teopema 00

U3MEHEHUU KUHETUYECKOUN YHEPTHUHU.

[Torennnanbuas sHeprus. lloTeHumanpHass sHEpPTrHs ynpyro aedopMUpPOBAHHOU
npykunbl. [loTeHIIMaNbHAS YHEPTHS Tea BOJIM3U MTOBEPXHOCTH 3EMITH.

[ToTeHnuanbHpIe U HEMTOTEHIIUANIbHBIC CUJTBI. CBSI3b Pa0OTHI HEMOTEHIIUATBLHBIX CHII
C UI3BMEHEHUEM MEXaHUUYECKOI SJHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOU
SHEPIHH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHudyeckue yCTpOMCTBA W NPAKTUUYECKOE NPUMEHEHHE: BOJIOMET, KOIED,
NPY>KUHHBIA MUCTOJIET, IBUKEHHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHECHUS UMITYJIbCA.

PeaxTuBHOE IBIDKEHHE.

[lepexoa MOTEHIIMATBLHON SHEPTUHN B KHHETUUYECKYIO U 00paTHO.
Yuenuueckuii sxcnepumenm, iabopamoprsie pabomol

N3yueHne abCOIIOTHO HEYNPYroro yAapa ¢ MOMOIIbIO IByX OAMHAKOBBIX HUTSIHBIX
MasITHUKOB.

HccnenoBanue cBS3u pabOTHI CHIIBI C K3MEHEHUEM MEXaHHMYECKOW DHEPTUH Tella Ha
MIpUMepe PaCTSKEHUSI PE3UHOBOIO JKI'yTa.

Pazgea 3. Mouekyasipas pusuka u repmoguHamuka Tema
1. Ocnogbl MOIEKYNAPHO-KUHEMUYUECKOU meopul

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISPHO-KUHETUYECKOM TEOPUM M MX OIBITHOE
obocHoBanue. bpoyHoBckoe naBuxkeHue. Juddysus. Xapaktep JBIKEHHUS U
B3aHMOJICMCTBUS YaCTHUI] BellecTBa. MOJIeNIH CTPOEHNUS Ta30B, ) KUAKOCTEN U TBEPJIBIX TEI
1 00bSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojiesieil. Macca u pa3Mepbl MOJIEKY.
KonnuectBo BeniecTBa. Iloctositnaas ABorajpo.



TenmoBoe paBHOBecue. Temmeparypa U e€ wusmepenue. lllkama temmneparyp
Llenbcns.

Mopens naeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKOM
TEOPUU UCANBHOI0 raza. AOCONIIOTHAS TEMIIEpaTypa Kak Mepa CpeIHeN KHHETHUECKOM
SHEPI'UM TEIUIOBOro ABMXKEHHUA dacTull ra3a. [llkana temnepatyp KenpBuna. ['a3oBbie
3aKkoHbI. YpaBHeHne MenneneeBa—Knaneitpona. 3akon Jlansrona. M3omponeccsl B
UJeaNbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BelecTBa. [ paguueckoe npeacrapieHue
U30IPOLIECCOB: U30TEPMa, H30X0pa, U300apa.

TexHuuyeckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OAPOMETP.
Jlemoncmpayuu

OnpIThI, JOKa3bIBAIOIIME JIUCKPETHOE CTPOEHUE BeEllecTBa, (GOTOrpa@uu MOJIEKYI
OpraHWYECKUX COECTUHEHUM.

OmnbiTel 10 MU PY3UN )KUIKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Mopnens onbita HTepHa.

OMBITHL, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3AUMOAECHCTBHSL.

Mogens, HILTIOCTpUPYIOLIAs IPUPOAY IABJIEHUS ra3a Ha CTEHKH COCyAa.

OMNBITHL, WIUTFOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UAECATBHOTO ra3a, U30MPOLECCHI.

Yuyenuueckuii sxcnepumenm, nabopamoprsie pabomol
Omnpenenenne Macchl BO3/Ayxa B KIIACCHONW KOMHaTe Ha OCHOBE M3MEpPEHUN 00bhEMa
KOMHATBbI, JABJICHUS U TEMIIEPATypPhl BO31yXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXKIY IMapaMeTpaMu COCTOSTHUS Pa3peKEHHOTO Tasa.
Tema 2. Ochogbt mepmoOuHaAMUKU

TepMonuHamuueckas  cucteMa.  BHyTpeHHss DHEPIus

TEPMOJUHAMUYECKON CUCTEMBI U CTIOCOOBI €€ m3MeHeHus. KomndecTBo TeraoThl U
pabota. BHyTpeHHsIs HEpTUs OJTHOATOMHOTO HI€aIbHOTO Ta3a. Buasl Temnonepenayn:
TEIUIONPOBOIHOCTh, KOHBEKIMSA, U3JIyUEHHUE. Y AeIbHAs TEINIOEMKOCTD BEIIECTBA.
KonnuecTBo TemIOTHl NpHU Teruionepeaaye.

[Tonsitue 06 anguabatHoM mnporiecce. [lepBolii 3akoH TepmoanHaMuku. [Ipumenenue
MEPBOIo 3aKOHA TEPMOJMHAMUKHU K u3ompoueccam. ['paduueckass UHTEprpeTalus
paboTHhI rasa.

Bropoii 3akon Tepmonunamuk. HeoOpatumMocTs NpolieccoB B MPUPO/IE.

TennoBeie MamuHbl. [IpUHIUIBI necTBUSA TEIIOBBIX MamuH. [IpeoOpazoBaHus
SHEPI'uM B TEIIOBBIX ManHax. KoadduimeHT noae3Horo qedcTBUS TEMIOBOM MAITUHBI.
Huxn Kapao u ero kodpPUIMEHT MOJE3HOTO ACUCTBUSA. DKOJOTHYECKHE MPOOIEMBI
TEIUIOPHEPTeTUKH.



TexHuuyeckue yCTpOHCTBA U MPAKTUYECKOE MPUMEHEHUE: ABUTATENb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAWIBHUK, KOHJAUIIMOHED.
Jlemoncmpayuu

W3meHeHne BHyTpeHHEH SHEPruu Tejia PU COBEPIIECHUH PaOOThI: BEUIET IPOOKU U3
OyTBUIKA TIOJ JEHCTBHEM CXKATOrO0 BO3JyXa, HarpeBaHue 3(upa B JAaTYHHOH TpyOKe
myTéM TpeHus (BUACOIEMOHCTpAIIHS).

N3meHeHne BHyTpEeHHEN SHEPruu (TeMnepaTyphbl) Tela Mpu TEIUionepeaaye.

OnpIT 110 a11MabaTHOMY PACHIUPEHHIO BO3/yXa (OTBIT C BO3AYIIHBIM OTHUBOM).

Mopenu mnapoBoil TypOMHBI, JBUTraTeNsl BHYTPEHHETO CrOpaHuUsi, PEaKkTUBHOIO
JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomol
N3mepenue yaenbHON TEIIOEMKOCTH.

Tema 3. Aepecammuvie cocmoanun eeuiecmea. Dazoevie nepexoovt
[TapooOpazoBanue u koHeHcalus. Vcriapenne u kurenue. AOCONIOTHAS U

OTHOCHUTEJIbHAS BIAXXHOCTh BO3ayxa.  HaceleHHbIN nap. YjaenbHas
TEIJI0Ta MapooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPaTypPhl KUIICHUS OT JaBJICHUS.
Tsépnoe Teno. Kpucrannuyeckue u amopHbie Teaa. AHU30TPOIHUS CBONCTB

KPUCTAILIOB. Kunxkue  kpucramibl. COBpeMEHHbBIE ~ MaTepHalbl.
[InaBnenue W KpucTamiuzamus. Y aelbHas TeroTta rmiaasieHus. Cyonumanms.

VYpaBHeHHE TEMIIOBOTO OanaHca.
TexHuueckue ycTpoUCTBA U MPAKTUYECKOE TPUMEHEHHUE: TUTPOMETP U

MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTMH MOJIYUYEHNS COBPEMEHHBIX MaTEPHUAIIOB, B TOM
YHUCJIe HAHOMATEPUaIOB, U HAHOTEXHOJIOTHH.
Jlemoncmpayuu
CBoiicTBa HACHILIEHHBIX MTAPOB.
Kunenuve npu noHWKEHHOM J1aBJICHUHU.
CriocoObl M3MepeHus BIaXXKHOCTH.
HaGmronenne HarpeBaHusT ©  IUIABJICHUS  KPUCTAIUIMYECKOTO  BEIIECTBA.
JleMOHCTpanys KpyuCTaJlIoB.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomoi
N3mepeHre OTHOCUTEIbHOM BIAXXHOCTH BO3/1yXa.

Paznen 4. Jnexkrpoannamuka Tema
1. Inexkmpocmamuxa

DJNeKTpu3anus Ted. DJIEKTPUYECKUuU 3apsn. [[Ba BuIa SIEKTPUYECKUX 3apsIOB.
[IpoBOIHMKH, AMANAEKTPUKHA M TMOJYNPOBOJHUKU. 3aKOH COXPAHEHUS JJIEKTPUUYECKOTO
3apsja.
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B3anmopeiictBue 3apsanoB. 3akoH KyinoHa. To4YedyHBIN 3JIEKTPUYECKHNA 3apsii.
Onekrpuueckoe noje. Hanpssk€HHOCTB d5eKTprdeckoro nosist. [IpuHuun cynepno3sunnu
BJIEKTPUUECKUX TOJEU. JIMHUM Hanpsy)KEHHOCTH 3JIEKTPUUECKOTO T1OJIS.

PabGora cun anektpoctatudeckoro mojs. [loTeHuuan. Pa3sHOCTh MOTEHIIHUANIOB.
[IpoBOIHMKM W JWPJEKTPUKKA B DJIEKTPOCTATUYECKOM Imone. JludmekTpuueckas
IIPOHUI[AEMOCTb.

OnekTpoéMKoCcTh. KoHnaeHcaTop. ONEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpA.
OHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHudyeckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE:  AJIEKTPOCKOIL,
AIEKTPOMETP,  DJEKTPOCTaTUYEeCKasl  3alluTa,  3a3eMJIEHUE  DJIEKTPONpUOOpOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHUHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M NIPUHIUII JEUCTBUS DIEKTPOMETPA.

B3anmopelicTBue Ha’IEKTPU30BAHHBIX TEJL.

DIEKTPUUECKOE T0JIE 3apsIKEHHBIX TEJL.

[IpoBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaThyecKas 3anuTa.

JIMBIIEKTPUKU B 3JIEKTPOCTATUUYECKOM I10JIE.

3aBUCHMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUION[aAu IJIACTHH,
PacCTOSIHUA MEXIY HUMU U JUAJIEKTPUYECKOU TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol
N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwlx cpeoax

DNEeKTPUUECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS JJIEKTPUUECKOTO ToKa. McTouHUKN
Toka. Cuna Toka. [TocTosIHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DNEeKTPUYECKOE  COMPOTUBICHHE.  YJIEIbHOE  CONPOTUBICHUE  BEIIECTBA.
[TocnenoBaTenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCTMHEHNE MPOBOITHUKOB.

PaGota snextpuueckoro Toka. 3akoH Jlxoyms—JIeHna. MOmMHOCTE 37IEKTPUIECKOTO
TOKA.

DNEKTpOJABIKYIAsl CUJla U BHYTPEHHEE CONPOTHUBICHUE HUCTOUYHHKA TOKA. 3aKOH
OmMa n71s1 oTHOM (3aMKHYTOM ) AeKkTpruueckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAs] MPOBOJAUMOCTh TBEPABIX METAJUIOB. 3aBUCHUMOCTH COINPOTUBIICHUSA
METAJUIOB OT TemIepatypbl. CBEpXIIPOBOAUMOCTD.

DIIEKTPUYECKU TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.

[NonynpoBoauuku. CoOCTBEHHAs] U TPUMECHAS MPOBOIUMOCTb MOITYNPOBOJHUKOB.
CaoiicTBa p—N-niepexoaa. [lonynpoBoIHUKOBBIE TPUOOPHI.
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DNEKTPUYECKUH TOK B PaCTBOPAX U PACIUIABAX JIEKTPOJIUTOB. DIIEKTPOJIUTHYECKAS
IUCCOLMaNusl. DIEKTPOJIH3.

ONeKTpuYeCcKuid TOK B rasax. CaMOCTOSTENbHBIA U HECAMOCTOSATEIBHBINA pa3psl.
Monnus. I1na3zma.

TexHuyeckne yCTpOUCTBA U NMPAKTUYECKOE NMPUMEHEHUE: aMIIEPMETP, BOJIBTMETD,
peocTar, UCTOYHUKHU TOKa, 3JIEKTpOHArpeBaTesibHble IPUOOPHI, AIEKTPOOCBETUTENbHBIC
npuOOpbl, TEPMOMETP  CONPOTHUBICHMS, BAKYyYMHBbIH JUOJ, TEPMHUCTOPHI U
(doTope3nucTopsl, NOTYNPOBOAHUKOBBIN THO/I, TaJIbBAHUKA.

Jlemoncmpayuu

N3Mepenue CUiibl TOKa U HaNPSIKEHUS.

3aBUCHMOCTh CONTPOTUBIIEHUS HUIUHAPUYECKUX IPOBOAHUKOB OT JJIMHBI, TJIOIAIN
IIOIIEPEYHOI0 CEYEHHUs U MaTepuaa.

CmemaHHOE COeIMHEHUE TPOBOHUKOB.

IIpsamoe  wm3MepeHue  dnekTpoABrKylien  cuwibl.  Koporkoe — 3aMmblkaHue
rajJbBaHUYECKOTO DJIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHMOCTH CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

IIpoBOAMMOCTE DJIEKTPOJIUTOB.

W ckpoBoii pa3psia ¥ IPOBOAUMOCTE BO3AYyXA.

OnHOCTOPOHHSSA MPOBOAUMOCTD JUOJA.

Yuenuuecxuii sxcnepumenm, nabopamoprule pabomsr 3yuenue

CMEIIAHHOTO COEJUHEHHS PE3UCTOPOB.

N3mepeHne BIeKTpOIBUKYIIEH CHIbI HMCTOYHUKA TOKA W €ro BHYTPEHHETO
COINPOTHUBIICHUA.

Ha6monenue snekTpoiusa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 kiacce OCyIIECTBISETCS ¢ YIETOM
coJlep KaTeNIbHBIX MEXIPEIMETHBIX CBSI3€i C KypcaMu MaTeMaTHKH, OUOJIOTHHU, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemnvie nousamusi, CBSI3AHHBIE C M3YYEHUEM METOJIOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAYYHBIM (pakT, TUNOTE3a, (U3NUecKass BeIUUYMHA, 3aKOH, TEOpHs,
HaOJIO/ICHNE, SKCTICPUMEHT, MOJICIIMPOBAHUE, MOJIETTh, H3MEPEHUE.

Mamemamuxa: pelIeHHE CHUCTEMbl ypaBHEHUWH, JHHEWHAs (GyHKIHS, mapadoa,
runepOosa, ux rpaduKu U CBOMCTBA, TPUTOHOMETPpUYECKHE (DYHKIINU: CUHYC, KOCHHYC,
TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbI U HX
MPOEKIUH HA OCH KOOPJUHAT, CI0)KEHUE BEKTOPOB.

buonoeus: mexanuyeckoe MABUKEHUE B KUBOM mnpuponae, auddysus, ocMmoc,
TEIJIOOOMEH JKMBBIX OPraHU3MOB (BHUJIBI TEIUIONEpPEayu, TEIUIOBOE paBHOBECHE),
ANEKTPUUYECKUE SIBICHUSI B KUBOU MPUPOJE.
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Xumus: NDUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE ATOMOB M MOJIEKYJ, MOJb
BELIECTBA, MOJIAPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEJ, KUJIKOCTEHM U Tras3oB,
3JIEKTPUYECKUE CBOMCTBA METAJUIOB, DJIEKTPOJIUTUYECKAS JUCCOLUALMS, TaJIbBAHUKA.

T'eoepaghus: BnaxHOCTB BO3/1yXa, BETPhI, 0apoOMeTp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUU C HMCMIOJIb30BAHUEM MEXaHU3MOB, YUYET
TPEHUs] B TEXHUKE, MOJIIAIMHUKHU, UCIOJb30BAHUE 3aKOHA COXPAHECHUS HMIYJbCa B
TeXHUKE (pakeTa, BOJOMET W JPYrue), JABUTATEIh BHYTPEHHETO CrOpaHMs, IMapoBas
TypOuHa, OBITOBOM XOJIOJUIBHUK, KOHIUIIUOHED, TEXHOJIOTUH IMOTYYSHHUSI COBPEMEHHBIX
MAaTEPUAJIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTMH, BJIEKTPOCTATUYECKAS
3alluTa, 3a3€MJICHUE AIEKTPONPUOOPOB, KCEPOKC, CTpYHHBIN MIPUHTED,
AJIEKTpOHATrpeBaTEIbHbIE TPUOOPHI, IEKTPOOCBETUTEIbHBIE TPUOOPHI, TaJIbBAaHUKA.

11 KUITACC Pa3nen 4. DjieKTPOAMHAMHUKA
Tema 3. Mazcnummnoe none. In1eKmpomacHuUmMHAA UHOYKYUA

[TocTossHHbIE MarHuThl. B3anMojelcTBHE MOCTOSHHBIX MarHUTOB. MarHuTHOE
noyie. BekTtop MarHuTHOW WHAYKIWU. [IpWHIMI CYyNeprio3WIMd MarHUTHBIX TIOJICH.
Jlvany MarHuTHOM MHAYKIMH. KapTrHa TMHUN MarHUTHOW MHAYKIIUH TTOJISL TOCTOSTHHBIX
MarHuTOB.

MaruutHoe 1noJjie MpOBOJAHMKA ¢ TOKOM. KapTuHa NUHUN MHAYKIUH MarHUTHOTO
NOJISI ITTMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOT'O KOJIBLIEBOTO ITPOBOJIHUKA, KATYIIKH
¢ TokoM. OnbIT DpcTena. BzaumoaeicTBue NpoBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHnua, e€ MOaysib U HampaBiaeHHUE. J[BH)KEHUE 3apsKEHHOM 4YacTUIbl B
OJTHOPOJHOM MarHuTHoM moiie. Pabora cuibl Jlopenna.

SIBiieHME ANEKTPOMArHUTHOW UHAYKIMU. [I0TOK BEKTOpa MarHUTHOM MHIYKIHH.
DNEKTpOABWKYIIAsl CUJIa UHIYKIMU. 3aKOH 3J€KTpOMarHuTHON nHaykunu dapanes.

BuxpeBoe »siekTpuueckoe TMoje. ONEKTPOABMKYIAs CHJIa WHIYKIHHU B
MIPOBOJIHUKE, JIBHXKYIIEMCS IOCTYMATEIbHO B OJTHOPOJTHOM MarHUTHOM MOJIE.

IIpaBuno Jlenua.

NunykTuBHOCTh.  SIBIeHME  CaMOUMHIYKIMU.  OJEKTPOABUXKYIIAs  CHIIA
CaMOUHIYKIIMH.

DOHeprusi MAarHUTHOTO MOJIS KATYIIKU C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHudeckne yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: MOCTOSHHbIE MAarHUTHI,
ANEKTPOMArHUThI,  AJEKTPOJABUTATENb,  YCKOPUTEIM  DJIEMEHTAPHBIX  YaCTHII,
WHYKIIMOHHAS TIEYb.

Jlemoncmpayuu

OnsIT OpcTena.
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OTKIJIOHEHHE JIEKTPOHHOIO MyYKa MarHUTHBIM IOJIEM.
JIMHAY MHAYKIMU MAarHUTHOIO T10JISL.
B3aumopenicteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.
SIBiIeHnE PIEKTPOMArHuTHOU UHAYKLIUU.

ITpaBuno Jlenua.

3aBUCHMOCTb DJIEKTPOJBIXKYIIEW CWIBI HMHIYKIMM OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIIUU.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi N3yuenue
MAarHUTHOTO MOJIs KATYIIKH C TOKOM.

I/ICCJIGJIOBaHI/IG ﬂCﬁCTBHSI IMOCTOAHHOI'O MarinuTa Ha paMKy C TOKOM. HCCHGHOB&HI/IC
SABJICHUA SHGKTpOMaFHHTHOﬁ HWHAYKINU.

Pasznen 5. KoJjie0anua ¥ BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHbLE KOJ1e0AHUA

Konebarenbnas cuctema. CBOOOHBIE MEXaHHUECKHE Kojebanus. ["apmonnyeckue
konebanud. I[lepuon, yactora, ammumryaa u ¢asza koiaedanuil. [IpyKUHHBIN MasSTHHK.
MaremaTudeckuii MasiTHUK. YpaBHEHHE TapMOHUYECKHX KojieOanuii. [IpeBpamienue
HHEPTUU MIPU TAPMOHUUYECKUX KOJICOaHUSX.

Komne6arensHbrit KOHTYp. CBOOOAHBIC 2JIEKTPOMATHUTHBIC KOJICOAHUS B UJI€AIbBHOM
KoJIe0aTeTbHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHHUYECKUMU U DJIEKTPOMArHUTHHIMU
kosnebanusmu. Gopmyna ToMcoHa. 3aK0H COXpaHEHUS SHEPTUH B HI€ATTEHOM
KoJIe0aTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxammmuX KoJeOaHUsIX. BBIHYXICHHbIE MEXaHUYECKHE
Kosebanus. Pezonanc. BeiHY)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHN.

Ilepemennbiii Tok. CHHYCOUAANBHBIN NEPEMEHHBIA TOK. MOITHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYJTHOE U JEUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpanchopmartop. IlpomsBomcTBo, mepemada W MOTPEOJICHUE DIECKTPUUECKOMN
SHEPruM. OKOJOTMYECKWE PHUCKM NpPU MPOU3BOACTBE dJeKTposHepruu. KymbTypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: IJIEKTPUUYECKUN 3BOHOK,
TE€HEepaTop MEPEMEHHOIO TOKA, JIMHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu
UccnenoBanne mnapamMeTpoB KojieOaTeabHOM cucTeMbl (NMPYKUHHBIA WU
MaTeMaTU4eCKUM MasiTHUK).

HaGmtonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanue CBOWCTB BBIHYXACHHBIX KOJIEOaHUI.
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HaGntonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHUS.

OcuumiorpaMMbl  (3aBUCUMOCTU CUJIbI TOKAa M HAINpPSKEHUS OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3oHanc mpu  MOCIENOBAaTENbHOM  COEOMHEHUH  PE3UCTOpa,  KATYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopnenb TMHUM 3JEKTpOonepeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanue 3aBUCUMOCTHU MEPUOJIa MAJIBIX KOJIeOaHU rpy3a Ha HUTH OT JJIHMHBI
HUTU U MacCChl rpy3a.

HccnenoBanne NMEpEMEHHOrO0 TOKAa B LEMNHM W3 NOCIEIOBATENBHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTylIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUMHBLE 80TIHbL

MexaHnuyeckue BOJIHBI, ycioBUsS  pacnpoctpaHenusi. Ilepuon. CkopocTb
pacrpocTpaHeHus U JyiiHa BoJHbI. [lonepeunsie u mpo10sibHbIC BOTHBL MIHTEepdhepeHims
U udpakIus MEXaHUUeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. YCJIOBUSL M3JY4YEHUS DSJIEKTPOMATHUTHBIX BOJIH.
B3aumnuas opuentanusi BektopoB E, B, v B snekTtpomarHutHOM BoiHEe. CBOKMCTBa
ANIEKTPOMArHUTHBIX BOJH: OTpaKE€HUE, TMpeJoMJIEHUE, Moysgpu3anus, Judpakuus,
uHTepdepennns. CKOpOCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIxama >JIEKTPOMAarHUTHBIX BOJIH. [I[pUMEHEHHE >JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TEIEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHnuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YIbTPAa3BYKOBas JAMArHOCTMKAa B TEXHUKE M MEIULHHE, pajaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-neyn.

Jlemoncmpayuu

O6pa3oBaHue U pacnpoOCTpaHEHHUE MOMEPEUHBIX U MPOJ0JIbHBIX BOJH.

Kone06mromeecs Teno kak HICTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenue nateppepeHunu u TuPpakiiui MEXaHMYECKUX BOJIH.

3BYKOBOU PE30HAHC.

HaGntonenue cBs3u rPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYIOM M 4acTOTOU
KOJICOaHUH.

HccnenoBanre CBOMCTB 3JEKTPOMATHUTHBIX BOJIH: OTpPaK€HHE, MPEIOMIICHUE,
nossipu3anus, Audpakius, uaTephepeHus.
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Tema 3. Onmuxa
I'eomerpuueckas onruka. [IpsaMonuHenHOE pacIpOCTpaHEHUE CBETA B OJTHOPOIHOM
cpene. JIyud cBera. ToueyHbI UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKkOHbl OTpakeHHs cBeta. llocTpoenune uzoOpakeHuid B
IUIOCKOM 3€pKaie.

IIpenomnenue cBeTa. 3aKOHbI IPEIOMIIEHHS CBETA. AOCOIIOTHBIN IIOKAa3aTeNb
npenomiuenus.  IlonHoe BHYTpPEHHEE orpaxkenue. IlpenenbHblii yroJl
IIOJTHOTO BHYTPEHHETO OTPaKEHHUS.

I[I/ICHepCI/ISI cBeta. Cl0KHBIN cOCTaB 0€JIOro CBETA. HBCT.

CO6I/IpaIOI_HI/Ie U paCcCCUBAOIINC JIMH3BI. Tounkast nuH3a. q)OKYCHOC pPacCTOAHUC U
ONTUYECKAas CHJIa TOHKOW JIMH3BI. HOCTpOCHI/Ie I/I306pa)I(eHI/Iﬁ B CO6I/IpaIOIHI/IX )51
pacCeuBarOIINX JIMH3AX. CDOpMy.TIa TOHKOM JIUH3BI. YBeJII/IquI/IC, JaBacMoOcC JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

Bonnosas ontuka. Mutepdepennus cBera. KorepeHTHbIE MCTOYHHMKHU. Y CIOBUS
HAOIIOJIEHUST MaKCUMYMOB M MHUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTHHE OT JABYX
cuH(}a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuusa csera. [Judpakuronnas pemérka. YcioBue HaOMIOAEHUS TIaBHBIX
MaKCHUMYMOB TpH MaJICHU MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonspuszauus ceera.

TexHuueckue ycTpoiicTBa U MpakTUUYECKOe MPUMEHEHHE: OUKH, JIyna, (poToanmnapar,
NPOEKIIMOHHBIN anmapart, MUKPOCKOTI, TE€JIECKOT, BOJOKOHHASI ONTHKA, TUGpaKIUOHHAS
pEETKA, TOJISIPOU/I.

Jlemoncmpayuu

[IpsMonuHelHOE pacnpoOCTpaHEHHE, OTPAXXEHHWE U  MPEJIOMIICHHE  CBETA.
OnTuaeckue mpuOopHI.

[TonHOe BHyTpeHHEE OTpaxkeHue. Moenb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Mojgenn MUKpPOCKOTIA, TEIECKONA.

Ha6monenne naTepdepeHInm CBETA.

Hab6monenne nudpaxmuu ceera. Habmronenne
JTUCTIEPCHH CBETA.

[Tonydyenue cnekTpa ¢ TOMOLIBIO TPU3MBI.
[Tomy4yenue ciekTpa ¢ MOMOINIBIO AUPPAKITUOHHONW PEIIETKH.
HalGntonenue nonsipuzanuu cBeTa.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi
N3mepenue mokasaTes MpeoMIICHHS CTEKJIA.

HccnenoBanue cBOMCTB M300pakeHU B TMH3aX. Habmronenue
JTHCTIEPCUY CBETA.

16



Paszgesn 6. OcHOBBI cCrIeNMAIBLHON TEOPUH OTHOCUTEIBHOCTH

I'panunbl IPUMEHUMOCTH KJIaCCUYECKOM MexaHuku. [loctynarel crienuanbHOU
TEOPUU OTHOCHUTEIBHOCTH: WHBApPUAHTHOCTb MOAYJSA CKOPOCTM CBE€Ta B BaKyyMe,
MPUHIIMIT OTHOCUTEIBHOCTH DUHIITEIHA.

OTHOCUTENBPHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHM U COKpalleHue
JUTUHBI.

DHEPrusi U UMIYJIbC PEISITUBUCTCKOM YaCTHUIIBI.

CBs13b MacCHhI C BHCPFHCfI U UMITYJIbCOM peﬂHTHBHCTCKOﬁ qaCTHUIbI. 9Hepr1/1$[ ITOKO4.

Pasznen 7. KBanroBas ¢pusuxa Tema 1.
dnemenmul K6AHM OGO ONMUKU

®otonbl. opmyna Ilnanka cBsi3u dHEpruM (POTOHA C €ro Y4acTOTON. DHEpPrus u
uMIyJibe poToHa.

OtkpeiTie u uccinegoBanue ¢otoddpdexkra. OnbiTel A.I. CroneroBa. 3aKoHBI
dotoadpdexra. YpaBHenue OunmTeriHa i pororddexra. «KpacHas rTpaHuIay
dboTorddexra.

JlaBnenue cBera. OnbiTel I1.H. JIeOenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHudeckne ycTpoWcTBa W TPAKTUUYECKOE TMPUMEHEHHE: (POTOIIEMEHT,
¢dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.
Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranue 3akoHOB BHenTHEro ¢poTodddexra.

CBeToauon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OnbiTel Pezepdopaa mo paccestHuio o-4acTHil.
[TnaneTtapnas moaens atoma. [loctynatel bopa. M3nyuenue u noriomenue GOTOHOB
IIpU NIEPEXO0JIE aTOMa C OJJHOTO YPOBHSI 3HEPTHH Ha Apyrou. Buasl cnexktpoB. Cektp
YPOBHEW 3HEPTUU aTOMa BOAOPOJIA.

BosnnoBbie cBoiictBa uactuil. Bomubl ne bpoitns. KopnyckynspHO-BOJIHOBOM
TyaJii3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHnyeckne yCTpPOMCTBA W NMPAKTUYECKOE MPUMEHEHHE: CIEKTPAJIbHBIN aHAIU3
(CIEeKTpPOCKOIT), Ja3ep, KBAHTOBbINA KOMITBIOTED.
Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue IMHBI BOJIHBI Ja3epa.
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HaGntonenue nuHevatsix cieKTpoB u3nyuenus. Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol
HaGmtonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JTOKA3bIBAIOIINE  CIOKHOCTh CTpoeHUs  siapa. OTKpbITHE

paanoakTuBHOCTH. OnbIThl Pezepdopaa nmo onpeaeneHnio coctaBa paguoakTUBHOTO
u3nydenus. CBoiicTBa anbda-, 6eta-, raMmMa-u3nydeHus. BiusHue painoakTUBHOCTH HA
’KUBbIE OPTaHU3MBI.

OtkpeiTe mnpoToHa W HeWTpoHa. Hykmonnas w™ogens siapa IelizenOepra—
HBanenko. 3apsa sapa. Maccosoe uucio sanpa. M3oromnsl.

Anbda-pacnan. DNEKTpOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['aMmma-u3inydeHue.
3aKOH paJMOaKTUBHOTO pacraja.

DHeprust CBsI3M HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccsl sapa.

SAnepHble peakuuu. JleneHue u cUHTE3 A1€p.

Snepusbiii peaktop. Tepmosinepublii cuntes. [IpobieMbl U NEPCNEKTUBBI SAECPHON
DHEPreTUKH. DKOJIOIMYECKUE aCIIEKTHI SIACPHON YJHEPrETHKH.

DOnemeHTapHble YacTUIIBI. OTKPBITHE MTO3UTPOHA.
MeTtobl HAOJIIOIEHHS ¥ PETUCTPALIUU AJIEMEHTAPHBIX YaCTHII.
dyHaaMeHTadbHbIe B3auMOAeHCTBUSA. EAUHCTBO pu3nueckoi KapTUHBI MUPA.
TexHuueckne ycTpoiicTBA M MPAKTHUECKOE NPUMEHEHHE: IO03UMETp, Kamepa
Buibcona, siaepHbIil peakTop, aToMHas 6oMoa.
Jlemoncmpayuu
CuéTurK MOHU3UPYIOIIHNX YACTHII.
Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

HccnenoBanne TpeKoOB 4acTHIL (10 TOTOBBIM (hoTorpadusim).

Pa3znen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPU3UKH

Otanbel pa3BUTHS acTpoHOMUHM. [IpHKIaTHOE W MHUPOBO33PEHUECKOE 3HAUYCHUE
aACTPOHOMUH.

Bup 3Bé3nHoro Heba. Co3Be3ausi, SpKUe 3BE3/IbI, IUIAHETHI, UX BUIUMOE JBUKCHUE.

CoiHeuHAs cucTeMa.

Connne. ConHevyHass akTUBHOCTh. MlcTounuk 3Heprun ConHIa U 3BE31. 3BE3ABI, UX
OCHOBHBIE XapaKTePUCTUKH. [[narpaMma «CreKTpaabHbIA KJIACC — CBETUMOCTBY. 3BE3IBI
TJIAaBHOM MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTEY JUIS 3BE3]] INIaBHOM
MOCJIeA0BATEIbHOCTH. BHYyTpeHHEee cTpoeHue 3BE311. COBpEMEHHBIE MPEJACTABICHUS O
MPOUCXOXKACHUH U dBOJOIMU CoHIIA U 3BE31. DTaIbl )KU3HU 3BE3].

Mueunsiii [1yTh — Hama ["amaktuka. [lonoxxenne u nuskenne ConHua B ['anakTuke.

Tunel ramakTuk. PaguoramakTuky v KBazapbl. YEpHBIE BIPHI B SIIPAX TATAKTHK.
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Bcenennas. Pacminpennie Beenennoid. 3akon Xa60mna. Pazoeranue rajakTuk.

Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

MacmtabHas ctpykTypa Beenennoil. Metaranaktuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.
Yuenuuecxue nabnooenus

HaGmtoneHust HEBOOPYKEHHBIM TJIA30M C  HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUIOKEHUH JIs ONpeIeTICHUs MOJIOKEHHUSI HEOECHBIX 0OBEKTOB HA KOHKPETHYIO AaTy:
OCHOBHBIE c03Be3a1s1 CEBEPHOTO MOMYIIAPUS U IPKUE 3BE3/BI.

HaGmonenus B Teneckon JlyHsl, mianet, Mieunoro Ilytu.

Oo6o0maromee NOBTOPEHUE
Ponb (u3uKu U acTpOHOMUU B SKOHOMUYECKON, TEXHOJIOTUYECKON, COLIMATILHOMN U

ATUYECKOU cepax AEATEIBHOCTH YEJIOBEKa, pOJib U MECTO (PU3UKU U aCTPOHOMHH B
COBPEMEHHOW Hay4yHOH KapTUHE MHUpa, Poiib (PU3NYECKOW TEOpuu B (POPMUPOBAHUU
npescTaBieHuil 0 (pu3ndeckord KapTUHE MUpa, MECTO (U3MUYECKOW KApTUHBI MHpa B
o01IeM psiy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 kimacce ocymiecTBiIsieTcs: ¢ yu€Tom
coJiep KaTeNIbHbIX MEXIIPEIIMETHBIX CBSI3€l C KypcaMyu MaTEeMaTUKU, OMOJIOTUU, XUMUH,
reorpaguu U TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SABJICHHUE, HAYUHBIM (QakT, TUMoTe3a, pu3nueckas BeIUUYMHA, 3aKOH, TCOPHS,
Ha0JII0/IeHNE, SKCTIEPUMEHT, MOJICIMPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pelnieHre CUCTEMbl YpaBHEHUH, TPUTOHOMETpUUYECKHE (DYHKIIMH:
CUHYC, KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKJIECTBO,
BEKTOPbl M HMX MPOCKUUH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB, MNPOU3BOJHBIC
AIIEMEHTAPHBIX (DYHKIUH, TPU3HAKH MO00MS TPEYTOJbHUKOB, ONPEACIICHUE TUIOIAIN
Iockux puryp u o6bpéma Ted.

Buonozus: snexrpudeckue sIBICHUS B )KUBOW MPUPOJIE, KOJIEOATEIbHbBIE IBHKCHHUS
B JKMBOM NPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOJE, NECHUCTBUE pAAUALAA Ha
YKVBBIE OPTraHU3MBI.

Xumus: CTpOCHUE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKAs CTPYKTypa TBEPIBIX TeEI,
MEXaHU3Mbl 00pa30BaHUsl KPUCTALNIMYECKOMN PEIIETKHU, CIIEKTPAIbHBINA aHAIN3.

l'eocpaghusi: MarHUTHBIE TIONIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX pyA, (HoTrochEMka
36MHOW MOBEPXHOCTH, MPEJICKA3aHUE 3€MIIETPSICECHUM.

Texnonocua:  NWUHAM  DJIEKTPONEpeAad, TEHEpPATOp  NEPEMEHHOIO  TOKa,
AJIEKTPOJBUTATENb, UHAYKIIMOHHAS [1€4b, PaJap, paAUONPUEMHUK, TEIEBU30DP, AHTCHHA,
tenedon, CBYU-neus, NpoeKIIMOHHBIN anmapar, BOJIOKOHHAsI ONTHUKA, COJIHEUHAas OaTapesl.
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IHIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOoro mpenmera «®Ddusmka» Ha YpOBHE CpeaHETO 0OIIero
oOpaszoBaHusi (0a30BbI ypOBEHB) [OJDKHO OOECHEUYUTh JAOCTIKEHHUE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yNbTaThl OCBOCHMS Yy4eOHOro mnpeamera «Du3nKay JOJKHBI
oTpakaTb ~ TOTOBHOCTb M  CIIOCOOHOCTh  OOYyYalOIIHUXCA  PYKOBOJCTBOBATHCS
chOpMHpPOBAHHON BHYTpPEHHEH MO3ULMEH JIMYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpHUEHTAIU, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUN, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
[IEHHOCTSIM POCCHUHCKOro OOIlecTBa, pacIIMpEeHHuEe KU3HEHHOTO OIbITa U OIbITa
NEATEIbHOCTH B TIPOLIECCE pEAIM3aLMHA OCHOBHBIX HAIPABICHUI BOCIUTATEIBHOU
JCSITEIBHOCTH, B TOM YHCJIE B 4aCTH: 1) IPaKIaHCKOT0 BOCTIMTAHUSI:

C(i)OpMI/IpOBaHHOCTL Fp&)KI[&HCKOﬁ IMO3NITUHN O6yanOHIGFOC5I KaK aKTUBHOI'O U

OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOFO 06mecha;

IMPUHATHUC TPpaIUITUOHHBIX 06H_ICLIGJIOB€‘-I€CKI/IX I'YMaHUCTHYCCKUX )41
ACMOKPATHYICCKUX HCHHOCTeﬁ; I'OTOBHOCTb BCCTH COBMCCTHYIO JOCATCIIBHOCTL B
HHTCPCCAX I'PpaAKIAHCKOI'O

o0IIecTBa, y4acTBOBaTh B CaMOYIIPaBJICHUH B 00pa30BaTEeIbHON OpraHU3aIlid; YMEHUE
B3aMMO/IEICTBOBATH C COL[MAJIbHBIMU MHCTUTYTAMU B COOTBETCTBHUH C UX

GYHKIMSAMU W Ha3HAYEHUEM; TOTOBHOCTh K TYMAaHHMTApHOU H
BOJIOHTEPCKOM NEATENbHOCTH; 2) NATPHOTUYECKOI0
BOCIIMTAHUA:

c(hOpMUPOBAHHOCTh POCCHUHCKOM T'pakTaHCKOH HMACHTUYHOCTH, NATPHOTHU3MA,
[IEHHOCTHOE OTHOIIIEHUE K TOCYIapCTBEHHBIM CUMBOJIAM, TOCTHUKECHUSIM

POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE;

3) IyXOBHO-HPAaBCTBEHHOT'0 BOCITUTAHMSI:

chOpMHPOBAHHOCTH  HPABCTBEHHOTO  CO3HAHUSA, OTUYECKOTO  TOBEIACHMUS;
CIOCOOHOCTH OLIEHUBATh CUTYAlIUIO U TPUHUMATh OCO3HAHHBIEC PEILICHUS], ODUCHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH, B TOM YHUCJIE B AEATEIBHOCTH YUEHOTO;
OCO3HAHUE JIMYHOTO BKIJIAJIa B MIOCTPOCHHUE YCTOMYUBOTO OyayIiero; 4) 3cTeTHIeCKOoro
BOCIIUTAHUSA:

9CTCTUYICCKOC OTHOIICHUC K MUPY, BKIIIOYaA 3CTCTUKY HAYYHOI' O TBOPYCCTBA,
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npucylero (pu3n4ecKoil Hayke;

5) Tpya0BOr0 BOCTIUTAHUSI:

MHTEPEC K Pa3IMYHBIM cpepaM NpodecCUOHATBHON AESTENIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3UMKON M TEXHUKOU, YMEHUE COBEPIIATH OCO3HAHHBIA BBIOOP Oyayien
npodeccu W peanu3oBbBIBATH COOCTBEHHBIE JKU3HEHHBIE IUIAHBI; TOTOBHOCTh U
CIOCOOHOCTh K 00pa30BaHUIO M CaMOOOpa30BaHUIO B 00J1aCTH (PUBUKU

Ha MPOTSHKCHUU BCE )KU3HH; 6)
IKOJIOTMYEeCKOr0 BOCIIMTAHUSA:

c(hOpMHPOBAHHOCTH HIKOJIOTHYECKOM KYIbTYphl, 0CO3HaHHE II100aJIbHOT0 XapaKTepa

HKOJIOTMYECKUX MPOOJIeM; IJIaHUPOBAHUE U OCYIIECTBICHHE ACHCTBUIN B OKpYXKarollen
Cpeze Ha OCHOBE

3HaHUA IICJIGIZ YCTOﬁqHBOFO Pa3BUTHUA YCTTOBCUCCTBA,
PaCHII/IpCHI/IC OIlbITa ACATCIBHOCTHU IKOJOTUYCCKOU HAIIPaBJICHHOCTH Ha OCHOBC

HUMCIOIINXCS 3HAHUH 10 (U3KKe; 7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

c(OpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO

pa3BUTHUA (I)I/ISH‘IGCKOﬁ HaYKH; OCO3HAHNC ICHHOCTU HaquOﬁ JACATCIBHOCTH, TOTOBHOCTD
B IIPOHECCEC HUIYUCHUA (1)I/IBI/IKI/I OCYHICCTBILATE IIPOCKTHYHO M HCCICAOBATCIIBCKYIO
ACATCIIBHOCTD MHANBUYAJIbHO U B I'PYIIIIC.

METAINPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTebHBIC YHHUBepCaJbHbIE yqeﬁHble neucTBus Ba3zosbie
JOTHYeCKHue JeHCTBUSA:
CaMOCTOSITEILHO (hOPMYJIMPOBATH M aKTYaJIHU3UPOBATH IPOOJIEMY, pacCMaTPUBAThH

¢ BCECTOPOHHE; ONPEACIIATh N ASATCIbHOCTH, 3a/1aBaTh MapaMeTPhbl K KPUTEPUU UX
JOCTHIKCHUS, BBISBJISATh 3aKOHOMEPHOCTH M IPOTHBOPEUHS B pacCMaTpPUBACMBbIX
bu3mIecKux

SBIICHUSX; pa3pabaThIiBaTh IJIaH PEUICHUsS MPOOJIEMBI C YIETOM aHaINu3a UMEIOIINXCS

MAaTEPUAIbHBIX U HEMATEPUAIBHBIX PECYPCOB; BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTD,
OLIEHUBATHh COOTBETCTBUE PE3YJIbTATOB

LEJIAM, OLICHUBATh PUCKU MOCJIEACTBUM IE€ATEIbHOCTH; KOOPIAMHUPOBATH U BBINOJHSITH
paboTy B YCIOBHUAX PEATBHOTO, BUPTYAJIbHOTO U

KOMOMHHUPOBAHHOTO B3aMMOJICMCTBUS; pa3BUBATh KPEATHMBHOE MBIILICHUE
MpyU pEHIeHUH JKU3HEHHBIX TpobsieM. ba3oBble muccienoBaTelbCKHue
AeHCTBUA.

BIaaCThb H&y‘-IHOﬁ TCpMHHOJ’IOFHGfI, KJIOYCBBIMU ITIOHATHUAMHA U MCTOdaMH
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(¢u3nueckoll HaykH; BJIaJ€Thb HaBbIKAMU Y4E€OHO-MCCJIENAO0BATEIBbCKOW M NPOEKTHOU
JEeSATENbHOCTU B 001aCTH (PU3UKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSTEIIBHOMY
MOMCKY METOJOB pEelIeHHs 3a7a4 (PU3UUECKOr0 COJAEPKAHUS, IPUMEHEHHUIO Pa3IMYHBIX
METOJ OB ITO3HAHMS;

BJIAJICTh BUJAMHU JACATEIBHOCTH IO TIOJYYEHHIO HOBOTO 3HAHUA, €ro

HHTCpHpCTaAllH, HpCO6p330BaHI/I}O " IIPUMCHCHUIO B pa3JIMIHBIX y‘IC6HBIX cuTyanusiax, B
TOM YHUCJIC IIPpU CO3TaHNHN yqe6HBIX ITPOCKTOB B obiacTu (1)I/I3I/IKI/I, BBIABJIATb IPUYHUHHO-
CICACTBCHHBIC CBA3W W AKTYyaJIU3UPOBATH 3a/1a4y, BbBIABUTATH T'HIIOTC3Y ee peuICHUsd,
HaXOIUTDb apTryMCHTHI U1 JOKA3aTCIILCTBA CBOUX YTBep)KI[eHHfI, 3a1aBaTh MapaMCTpPhbl U
KPHUTCPUHU PCUICHUSA, aHAIIM3UPOBATDb ITOJTYUYCHHBIC B XOAC PCIICHMA 3aa41 PC3YJIbTAaThIl,
KPpUTHYCCKHU

OLICHMBATh UX JOCTOBEPHOCTb, TPOTrHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSIX; CTABUTH
1 GOopMyIMPOBaTH COOCTBEHHBIE 3aJ]Ja4 B 00pa30BaTEIIbHOM

JESATEIBHOCTH, B TOM YHUCJIC TIPU U3YYCHUH (DU3HMKH; JaBaTh OLICHKY HOBBIM CHUTYaIUsIM,
OIICHMBATh TPHOOPETEHHBIM OIBIT; YMETh IEPECHOCHTh 3HAHHS TI0 (U3HKE B
NPAKTHYCCKYIO 00JIaCTh KU3HEACATCIIBHOCTH; YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX
IIpeAMETHBIX 00JIacTel; BBIABUTATH HOBBIE MJICH, IIPEJIaraTb OpUTHHAIIBHBIE TOIXO/IbI
U pEIICHUs; CTaBUTh MPOOJIEMBI M 3aJa4H, JOIMYCKAIOIINE AJIbTEPHATHUBHBIE PEIICHUS.
PabGora ¢ undgopmanmeii:

BJIAJETh HaBBIKAMU TIONy4YeHUs HHPOpMAIUU  (DU3UYECKOTO  COJIepIKAHUS
U3 HCTOYHUKOB PpAa3HBIX THIIOB, CaMOCTOSITEILHO OCYIIECTBIATh TOUCK, aHaJu3,
CHUCTEMATH3alUI0 U HHTEPIPETAIINI0 HHOOPMAIIMH PAa3IUIHBIX BHJIOB B (OpM
IpEACTaBICHUS, OIICHUBATh JOCTOBEPHOCTH

uH(dOpMaInH;

UCITOJIB30BaTh CPEACTBa MH(OPMAIIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTUH B
pelIeHNd KOTHHUTHUBHBIX, KOMMYHHMKATHBHBIX W OpPraHM3allMOHHBIX 3a1a4 C
coOmoeHueM  TpeOOBaHMK  APrOHOMUKH, TEXHHUKH  O€30MacHOCTH, THTHCHBI,
pecypcocOepexeHrs, TPaBOBBIX W OJTHYCCKUX HOPM, HOpPM HH(POPMAIMOHHOMN
0€30I1aCHOCTH; CO3/1aBaTh TEKCThI (PU3MUECKOTO COJICpKAHUS B Pa3IMUHBIX (popMarax c
y9€TOM Ha3HauYCeHHs WHGOPMAIUM W IEJICBOM ayJAUTOPHH, BBIOWpas ONTHMAJIbHYO
dbopMy MpeaCTaBICHUS U BU3yaIH3allHH.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIC YUeOHbIC 1eHCTBUA:
OCYLIECTBIISITh OOIIEHHE HA YpoKax (DM3MKH M BO BHE-YPOUHOU AESATENBHOCTU;
pacro3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTyalldd U CMATr4aTh KOH(DIUKTHI,
Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOXO TOUYKY 3PEHHUS C UCITOIBb30BAHUEM SA3BIKOBBIX
CpPEACTB; MOHMMATh W MCIOJB30BaTh NMPEUMYIIECTBA KOMAHIHOW M WHIAWBUAYAIbHOU

paboThl; BEIOMpPATh TEMAaTUKY U METOAbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
WHTEPECOB,
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1 BO3MOXKHOCTEH KaXKJI0TO YJICHA KOJIJICKTHBA,

[IPUHUMATH LU COBMECTHOU EATEIBHOCTH, OPTraHU30BBIBATh U KOOPAUHUPOBATH
JNEUCTBUA 10 €€ JOCTUKEHUIO: COCTABIIATD IUIaH JEUCTBUN, PACIIPENEIIAT POJIU C YYETOM
MHEHUU YYaCTHUKOB, OOCYXJaTh pe3yJbTaThl COBMECTHON pabOThl;  OLIEHUBATh
KaueCcTBO CBOETO BKJIaJa U KaXKJOr0 yYaCTHUKA KOMaH bl B OOLIUH
pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM; MpeajaraTb HOBbIE MPOEKThI, OLEHUBATH
W€ C IIO3ULHUM HOBU3HBI, OPUTMHAIBHOCTH, NPAKTUYECKOW 3HAYUMOCTH;
OCYILIECTBIIATH ITIO3UTUBHOE CTPATETNYECKOE MOBEACHUE B PA3JIMYHBIX CUTYALIUIX,

MPOABJIATH TBOPUYCCTBO U B006pa)KeHI/IC, OBITH NMHHUIIMAaTUBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eCTBUS
Camoopranusanus:

CaMOCTOSITETTFHO OCYIIIECTBIIATH MO3HABATEIBHYIO ICATEIHHOCTh B 001aCTH (PU3UKH
¥ aCTPOHOMMH, BBISBIIATH MMPOOJIEMBI, CTABUTH M JOPMYIIHPOBATH COOCTBCHHBIC 3aJ1a4H;
CaMOCTOSITEJILHO COCTABIIATh TUIAH PEIICHUS PAcYETHBIX M KaUYCeCTBEHHBIX 3ajad, TUIaH
BBITTOJTHEHUS TIPAKTUYECKOW pabOThl C YU4ETOM HUMEIOIIMXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH W TIPENIOYTCHHIA; TaBaTh OIIEHKY HOBBIM CUTYAIUSIM; PACIITUPATH PAMKH
y4eOHOTrO TpeaMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUI; JeNlaTh OCO3HAHHBIA BHIOOD,
apryMEHTUPOBAaTh €Tr0, OpaTh Ha ce0sl OTBETCTBEHHOCTh
3a peleHue; OIICHUBATh

IpUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (POPMHUPOBAHUIO U MIPOSBICHUIO IPYIUIIMH B 00J1acTH (PUBHKH,

IIOCTOSTHHO TOBBIIIATH CBOM 00pa3oBaTeIbHbIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJ/Ib, 3MOIMOHAJIbHBII MHTEJJIEKT: JaBaTh OLICHKY HOBBIM CUTYalHUsM,
BHOCUTb KOPPEKTUBBI B I€SITENHLHOCTD,

OLICHUBAaTh COOTBETCTBUE PE3YJIbTATOB ILIEJISAM; BJIAJETh HABbIKAMHU I[O3HABATEJIbHOU
pedaexcun Kak 0CO3HAHUS COBEPIITAEMbIX

JNEUCTBUI M MBICIUTEIbHBIX MPOILIECCOB, UX PE3YJIbTATOB U OCHOBAHMI; HCIOJIb30BAThH
mpuéMBbI pedICKCUA ISl OIICHKU CUTYaIlUH, BHIOOpA BEPHOTO

pelieHns; yMeTh OLIEHMBAaThb PUCKUM U CBOEBPEMEHHO MNPUHUMATh PEHIEHUS IO HUX
CHUKEHUIO; MPUHUMATh MOTUBBI U apTyYMEHTBI JPYTUX MPHU aHAJIU3E PE3YIbTATOB
NEeSTENBHOCTH; TPUHUMATH Ce0s1, TOHUMasi CBOU HEJJOCTATKU U JIOCTOMHCTBA;
MPUHUMATH MOTUBBI M aPTYMEHTBI IPYTUX MPU aHATIU3€E PE3YIbTATOB JIEITEIIBHOCTH;
MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OUTUOKH.
B mpornecce mocTHKEHHSI JTMUHOCTHBIX PE3YJbTATOB OCBOEHHUS MPOTPAMMBI  I10

dur3uKe AJ1s1 ypOBHS CpeTHEro 00111eT0 00pa30BaHUs y 00y4aroOlUXCsl COBEPIIIEHCTBYETCS

AMOIMOHATBHBIN UHTEIUIEKT, MPEANoIaralonuii cOpMUPOBAHHOCT:
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CaMOCO3HaHMs, BKJIOYAIOLIETO CIIOCOOHOCTh IMOHUMATh CBOE 3MOIIMOHAJIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUS Pa3BUTHsI COOCTBEHHON SMOIIMOHANIBHOM c(epbl, ObITh
YBEpPEHHbIM B ce0e; CaMOpEeryJupOBaHMS, BKIIOYAIOUIETO CaMOKOHTPOJb, YMEHHE
NPUHUMATh OTBETCTBEHHOCTHh 3a CBOE MOBEJECHHME, CIIOCOOHOCThH AaJalTUPOBATBHCS K
ASMOIIMOHATBHBIM HM3MEHEHUSM U MPOSBIATh THOKOCTb, OBITh OTKPBITBIM HOBOMY;
BHYTPEHHEW MOTHBALUH, BKIIOYAKOUIEH CTPEMJICHHE K JOCTMIKEHUIO LEIU U YCIEXY,
ONTUMU3M, HHUIIMATUBHOCTb, YMEHUE AECHCTBOBATH, UCXOMASl U3 CBOMX BO3MOYKHOCTEW;
SMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOLMOHAIBHOE COCTOSIHUE JPYTHUX,
YUUTHIBATh €ro0 NpPH OCYIIECTBIEHWU OOIIEHUS, CIMOCOOHOCTh K COYYBCTBUIO U
COMEpPEKUBAHUIO; COLIMAJIBHBIX HABBIKOB, BKIIIOYAIOMIMX CIIOCOOHOCTh BBICTPauBaTh
OTHOLLIEHHUS

C APpYIr'uMH JIIOAbMU, 336OTI/ITBC$I, IMMPOABJIATH UHTCPCC U pa3pClIaTh KOH(bHHKTBI.

NPEAMETHBIE PE3YJIbTATHI

K xoniy obyuenuss B 10 kjacce npeaMeTHbIE Pe3yibTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBAaTh Ha TMpuUMEpax pojdb U MecTo (GU3UKU B (GOPMHPOBAHUU
COBPEMEHHOM Hay4YHOW KapTUHBl MHpPAa, B Pa3BUTUU COBPEMEHHOM TEXHUKU H
TE€XHOJIOTMH, B MPAKTUYECKON NESITENBHOCTH JIFO/IEH; YUUTHIBATh I'PAHULIBI IPUMEHEHUS
U3YYeHHBIX (U3UUECKUX MOJIeJiel: MaTepualibHas TOYKa, WHEpIuaibHas CHCTeMa
otcuéTa, aOCOJOTHO TBEPIOE TEIIO, UICATBHBIN ra3, MOIEIIN CTPOCHHS Ta30B, KUIKOCTEH
U TBEPABIX TEJ, TOYCUHBIA SJICKTPUUECCKUN 3apsii MpU perieHUH (HU3NYECKUX 3a7ay;
pacno3HaBaTh (U3MYECKUE SBICHUS (MIPOIECCHI) U OOBICHATH MX HA OCHOBE 3aKOHOB
MEXaHUKH,  MOJIEKYJSIPHO-KMHETUYECKOW  TEOpPHUM  CTPOEHUS  BEIIeCTBA U
ANEKTPOJMHAMUKHU: PaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOJUHEUHOE IBUKEHHE,
CBOOOJIHOE TMaJCHHUE Tel, ABMKEHUE N0 OKPYKHOCTH, UHEPIUS, B3aUMOJICUCTBHE TEJI,
muddy3us, GpOYHOBCKOE JBIKEHUE, CTPOCHUE KUAKOCTEH U TBEPABIX TEJ, H3MEHEHUE
o0béMa Ten mpH HarpeBaHud (OXJAXKICHUH), TEIJIOBOE pPaBHOBECHE, HCIApeHUE,
KOHJICHCAIUs, TUIaBICHUE, KPUCTAIUIU3ALMS, KUIIEHUE, BIaXKHOCTh BO3/1yXa, IOBBILICHHE
JABJICHUSI Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSA3b MEXKAY NapaMerpaMu
COCTOSIHMSI Ta3a B M3ONPOLECCaX, JJIEKTPU3ALMSA TeEJ, B3aUMOJECUCTBUE 3aPSI0OB;
OMHCHIBATh MEXAHUYECKOE JIBIKCHHE, UCTIONB3Ys (M3HMYECKUE BETMYMHBI: KOOPMHATA,
MyTh, NEPEMEIICHUE, CKOpPOCTh, YCKOPEHHE, Macca Tella, CUjla, HMIIYJIbC Tela,
KUHETUYECKAs DHEPrus, MOTEHIUANIbHAS YHEPT U, MEXaHUYeCKasi paboTa, MEXaHUYecKas
MOITHOCTh; MPU OMUCAHUU MPABWIHHO TPAKTOBATHh (PU3MUECKUN CMBICT UCIIOIb3YEMbIX
BEJIMYMH, UX O0O3HAYEHUSI M E€JUHUIIbI, HAXOJIUTh (OPMYIIbI, CBSI3bIBAIOIIUE JAHHYIO
(GU3UYECKYIO0 BEIMUYUHY C IPYTUMU BETUYUHAMU;

OIIMCBIBATb N3YYCHHBIC TCIIJIOBEIC CBOMCTBA TEJ U TEIJIOBLIC SABJICHHA, UCIIOJIb3Y:
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(u3nuecKkre BEIMYUHBI: JABJICHUE ra3a, TeMIlepaTypa, CpeIHsAsd KUHETUYECKAasl SHEPIHsl
Xa0THYECKOTO JBHWKEHMSI MOJIEKYJl, CPEOHEKBAJApATUYHAs CKOPOCTb  MOJIEKYII,
KOJMYECTBO TEIUIOThI, BHYTPEHHSA SHEprus, padora raza, Ko3Q(UIHMEHT MOJE3HOTO
JEUCTBUSL TEIJIOBOTO JIBUraTessl; MPU OMHUCAHUM MPAaBUIBHO TPAKTOBATh (U3UUECKUI
CMBIC]T MCHOJb3YEMbIX BEJIMYMH, UX OO0O3HAYEHUS M €AMHUIIBI, HAXOAUTH (HOPMYJIBI,
CBSI3BIBAIOLINE JIaHHYIO (PU3MYECKYIO BEJIMYMHY C JPYrUMH BEJIMYMHAM; OIMCHIBATH
M3YUYEHHBIE IJIEKTPUUECKUE CBOKCTBA BEIIECTBA U DIIEKTPUUECKHE

ABJIEHUS (TIPOLECCHI), HUCHOJB3Yyd (U3MUYECKUE BEJIMYMHBI: BJIEKTPUUYECKUU 3apsij,
ANEKTPUYECKOE TOJI€, HAPSHKEHHOCTD MOJISI, MOTEHIMAI, PAa3HOCTh MMOTEHIIMAIIOB; MpHU
ONMHMCAHUM TPABUIIBHO TPAKTOBATH (PU3MYECKHI CMBICI HCIOJIb3YEMbIX BEJIMYMH, UX
0003HauYEHUs1 U €IMHMIIbI; YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOUIME JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JIPYTUMHU BEIMUYMHAMU; aHAJIU3UPOBATh (PU3NUYECKHUE MPOLIECCHl U SBJICHUS,
UCTIOJNIB3YA (PU3nYecKue 3aKOHbBI

YU OpUHUUNBL: 3aKOH BcemupHoro taroreHus, I, II u III 3akonel HeroToHa, 3axoH
COXpAaHEHHMS MEXaHWYECKOW DOHEpPruu, 3aKOH COXPAHEHUs HMIYJbCa, MPHUHIIUII
CyNEepHO3ULMHA CWJI, MPUHLIUI PABHONPABUS HWHEPUUAIBHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETUYECKYI0 TCOPUIO CTPOCHHs BEIIECTBA, I'a30BbIC 3aKOHBI, CBA3b
CpeIHEel KHWHETHMYECKOM OHHEpruM TEIUIOBOIO JBMXKEHUS MOJIEKYJI C aOCOJIIOTHOM
TEMIIEPATYPOU, NEPBBIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHMs DIEKTPUYECKOIO
3apsifa, 3akoH KynoHa, mpu 3TOM pa3iuyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro
MaTeMAaTUYEeCKOE BBIPAKEHHE M YCIOBUA (IpaHUIBl, O00JIaCTH) NPUMEHUMOCTH;
OOBSICHSTH OCHOBHBIE IIPUHIUIIBI JEHCTBUS MAIIUH, IPUOOPOB U TEXHUUYECKUX
YCTPOWCTB; pa3iuyaTh YCIOBUS HMX OE€30IaCHOrO HCIOJB30BaHUS B IOBCEJIHEBHOM
KU3HU;  BBIIOJIHATH AKCIHEPUMEHTHI [0 MCCIEAOBAaHUIO (U3MUECKUX SIBICHUNA U
IIPOLIECCOB C HCIIOJIB30BAHUEM IIPSAMBIX, M KOCBEHHBIX W3MEPEHUU, IIPU OTOM
dbopmynupoBaTh MpodiieMy/3aauyy W THUIIOTE3Y y4eOHOro SKCIEPUMEHTa, COOMpaTh
YCTaHOBKY U3 MPEJIOKEHHOTO 00OpYyIOBaHUS, IPOBOAUTH OMBIT U (HOPMYIHUPOBATH
BBIBO/IbI; OCYIIECTBIISITh NMPSMbIE U KOCBEHHbIE U3MEPEHUs (PU3UUECKUX BEIUYUH, MPU
3TOM BBIOMPATh ONTUMAJIBHBIN CIOCOO U3MEPEHUS] U UCTOIb30BaTh U3BECTHHIE METOIbI
OLIEHKH MOTPEIIHOCTEH MU3MEPEHMI; UCCIeI0BaTh 3aBUCUMOCTH MEXIY (HPU3MUECKUMU
BEJINYMHAMHU C HCIIOJIIB30BAHUEM MPAMBIX H3MEPEHUH, NPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (PMKCHPOBATH PE3YJIbTATHI MOTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEITUIHH
B BU/Ji€ Ta0IUI ¥ rpaMKOB, AEJIaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEA0BAHMS; COOIIOAATh
npaBuia 0€30MacHOro TpyJa IpH MPOBEACHUHU UCCIIEIOBAHUI B paMKax

y4eOHOr0 IKCIEPUMEHTA, YUEOHO-UCCIEA0BATENBCKON U MPOEKTHOM JAESITEIbHOCTH C
HCIT0JIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U JJA0OPATOPHOTO 000PYI0BAHUS; pelIaTh
pacu€THbIE 3aJlayd C SIBHO 3aJIaHHON (DPU3UYECKON MOJEJbIO, UCIONb3Ys (PU3HUECKUE
3aKOHBl W TPUHLMIBI, HA OCHOBE aHaJIM3a YCJIOBUA 3a/Jauyd BbIOMpaTh (PU3HYECKYIO
MO/I€JIb, BBIIETATh PU3NUECKHE BEIMYMHBI U (POPMYJIbl, HEOOXOAUMBIE IS €€ pelIeHus,
MIPOBOJUTH PACUEThl M OLEHUBATH PEATbHOCTH IOJTYYEHHOTO 3HAayeHUs (PU3NUECKOUN
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BEJIMYMHBL; pemarhb KayeCTBEHHbBIE 3a/1ayu: BBICTPanBaTh JIOTUYECKHU
HEMPOTUBOPEYMBYIO LIETIOYKY pPACCYKJIECHMH C ONOpO Ha U3Yy4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HYECKHE SIBJICHUS; UCIIOJIb30BATh MPU PEUICHUU YYeOHBIX 3a/1a4
COBpEMEHHbIE UH(OPMAIIIOHHbBIE

TEXHOJIOTUU ISl IOUCKA, CTPYKTYPUPOBaHUS, MUHTEPIPETAUU U TPEICTABICHUS
y4e0HOU 1 HAYYHO-TIONYJIIPHON MH(POPMALIMH, TOTYYEHHOW U3 Pa3IMYHbIX HCTOYHHUKOB,
KPUTUYECKU aHAJIU3UPOBATh MOJY4aeMy0 HH(POPMAIINIO; TPUBOIUTH IPUMEPHI BKIIa1a
POCCHUIMCKUX U 3apYyOEKHBIX YUEHBIX-(DU3UKOB

B Pa3BUTHE HAyKU, 0OBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B pPa3BUTUE TEXHUKHU U
TEXHOJIOTUI; UCIIOIb30BATh TEOPETUUECKUE 3HAHUS MO0 (PU3KKE B TOBCEIHEBHON KUZHU

st o0ecredeHus: O0e30MacHOCTH TMPHU OOpalieHUM ¢ NpUOOpaMH M TEXHUYCCKUMU
yCTPOWCTBAMH, [IJIsl COXPAHEHHUsS 3I0POBbsI W COONIOJEHUS HOPM DKOJOTHYECKOTO
NIOBEJICHHSI B OKpYJKaloIel cpene; paboTaTh B TPYINE C BBIMOJIHCHUEM Pa3IMYHBIX
COIIMAJIHBIX POJICH, IUIAHUPOBAaTh pPa0OTy TPYIIIbI, PAIHMOHAILHO PACIPEACIIAThH
00SI13aHHOCTH W TUIAHUPOBATh JICATCILHOCTh B HECTAHJAPTHBIX CHTYAIUAX, aJCKBATHO
OIICHMBATh BKJIAJ KaXXJIOTO W3 YYaCTHUKOB TPYIIBI B pPEIICHHWE paccMaTpUBACMOU
POOJIEMBI.

K xoniy oOyuenusi B 11 kjacce mnpeaMeTHbIE pPe3yibTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax poidb M MecTo GU3UKM B (GOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHBI MHUPA, B pPA3BUTHUU COBPEMECHHOW TEXHUKU U
TEXHOJIOTHH, B TMPAKTHYECKOM JEATEIbHOCTH JIOJEH, UEJIOCTHOCTh W €IUHCTBO
buznueckoi KapTUHBI MUPA; YYUTHIBATH TPAHUIIBI TIPUMEHEHUS U3YYCHHBIX (PHU3NUECKUX
MOJEJIEN: TOUSUHBIN
AJEKTPUYECKUM 3apsifl, JIyd CBETA, TOUEYHBIM UCTOYHUK CBETA, SIACPHASI MOAEIb aTOMa,
HYKJIOHHAsE MOJIeJIb aTOMHOTO sjipa MpH pelieHnn (HU3NYECKUX 3ajav; paclio3HaBaTh
busnueckue sBIeHUs (MIPOIECCHl) U OOBICHATH UX HA OCHOBE 3aKOHOB AJIEKTPOIMHAMUKHU
¥ KBAaHTOBOM (DU3UKU: DIIEKTPUUYECKAs TPOBOJUMOCTb, TETNIOBOE, CBETOBOE, XUMUYECKOE,
MAarHUTHOE JAEUCTBUA TOKA, B3aUMOJICICTBUE MAarHUTOB, 3JICKTPOMATrHUTHAS UHIAYKIIHS,
JNEUCTBME MArHUTHOTO TIOJISI HA TMPOBOJHUK C TOKOM U JBWXYIIMICSA 3apsl,
AIIEKTPOMArHUTHBIC KOJICOAHWS W BOJIHBI, MPSIMOJIMHEWHOE PAaCIpPOCTPAHCHHE CBETa,
OTpakKeHHE, TpeIoMJICHHE, WHTepPEepeHIusa, audpakmus W TOIIpHU3aIUsl CBETA,
aucnepcusi cBeta, ¢otodnextpuueckuii 3¢dexT (porodddekr), cBeToBoe AaBICHHE,
BO3HUKHOBEHHUE JMHENYATOr O CIIEKTpa aTOMa BOJIOPO/1a, ECTECTBEHHAS U HICKYCCTBEHHAs
PaIHOAKTUBHOCTb;

OMUCHIBATh U3yUYECHHBIE CBOMCTBA BEIIECTBA (AIEKTPUUECKUE, MATHUTHBIE,
ONTUYECKUE, DJICKTPUUECKYIO MPOBOAUMOCTH PA3JIUYHBIX CPEll) U DJIEKTPOMArHUTHbBIC
SABJIEHUS (IIPOIIECCHI), UCIONIB3YSl (PU3NUECKUE BEJIMYMHBI: DJIEKTPUUECKUM 3apsjl, cuiia
TOKa, DJJEKTPUYECKOE HAMNPSIKEHHE, DICKTPUYECKOE COINPOTUBIIEHUE, PA3HOCTh
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MOTEHIUANIOB, 3JIEKTPOABIKYIIasl CHIa, pad0Ta TOKA, MHIAYKIMS MAarHUTHOTO TOJIs, CHJia
Awmmnepa, cuna JlopeHIla, WHAYKTUBHOCTh KATYIIKH, HSHEPTHUS SJICKTPUUYECKOTO U
MarHUTHOTO TOJIEH, IEPUOJ M YacTOTa KoJeOaHui B KoJeOaTeIbHOM KOHTYpE, 3apsii U
CHJIa TOKa B MPOIIECCE TapMOHMYECKHX HIIEKTPOMArHUTHBIX KoJieOaHUM, (POKyCHOE
paccTosHUE W ONTHUYECKash Cujia JIMH3BI, TpPHU ONUCAHWHM TPABWIBHO TPAKTOBAThH
(U3NIECKUil CMBICT UCTIONB3YEMbIX BEJIHMYHMH, X 0003HAUCHUS W CAMHHIIBI, YKA3hIBATh
(GopMymBl, CBS3BIBAIONINE AAHHYIO (U3NYECKYIO BEIHUMHY C IPYTMMH BEIHMYUHAMU;
ONMCHIBAaTh HM3yYCHHBIC KBAHTOBBIC SIBICHHUS M TPOILECCHI, HCIONB3YS (DHU3HUECKHe
BEJIMYUHBI: CKOPOCTH DJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4aCTOTA CBETA, SHEPTHUS
¥ UMITYJIEC POTOHA, TIEPUOJT TIOTypachaaa, JHEPTHsl CBS3H aTOMHBIX SiIep, IPU OMIHMCAHUN
NPaBUILHO TPAKTOBATH PUINICCKUI CMBICIT HCIIOIB3yEeMbIX BETHUNH, UX 0003HAYCHUS U
€IMHULIBI, yYKa3bIBaTh (POPMYJIBI, CBS3BIBAIONIUE NaHHYIO (PU3UYECKYIO BEIUYHHY C
JAPYTUMU BEIMYMHAMH, BBIUUCISITH 3HaUCHUE (PU3UYECKON BEIMYMHBI; aHAIU3UPOBATH
Gu3nYecKre MPOIeCChl U SBICHUS, UCTIONB3Ys GU3NICCKUE 3aKOHBI U MIPUHIIMIIBI: 3aKOH
Owma, 3aKOHBI TIOCJIEIOBATEIILHOTO U MApaICIbHOTO COSAMHEHHUST TPOBOJIHUKOB, 3aKOH
Jxoyns—JIeHma, 3akoH JJIGKTPOMArHUTHOW WHIYKIIUH, 3aKOH MPSMOJIUHEHHOTO
pacmlpocTpaHeHHsT CBETa, 3aKOHBI OTPa)KEHHUS CBETa, 3aKOHBI TPEJIOMJICHHS CBETA,
ypaBHeHUe OuHImTelHHAa M1 (oTodddekra, 3aKOH COXpaHEHUS DHEPIHH, 3aKOH
COXpaHEHUsI UMITYJIbCa, 3aKOH COXPAHEHUS JIEKTPHUECKOTO 3aps/ia, 3aKOH COXPaHEHUS
MacCOBOTO YHCJIa, TOCTyJaaThl bopa, 3aKkOH paJMOaKTHBHOTO pacrajaa, Mph 3TOM
pa3nuyaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIpaXKCHHE U
ycnoBusl (TpaHUIBI, O0JACTH) MPUMEHHUMOCTH; OIPENEIATh HAIPaBJICHUE BEKTOPA
WHIYKIIMA MarHATHOTO TTOJISI IIPOBOTHUKA

C TOKOM, cHibl Ammepa W cwibl JlopeHIa; CTPOUTH W OIMCHIBaTh H300paKEHUE,

CO3/1aBaeMO€ TUIOCKUM 3€PKaJIOM, TOHKOM
JIMH30M; BBIMIOJIHATH SKCIEPUMEHTHI IO MCCIENIOBAHUIO (PU3NYECKUX SBICHUA U
MIPOLIECCOB

C HUCIOJb30BaHUEM NPAMBIX, U KOCBEHHBIX HM3MEpPEHHUH: MpH 3TOM (HOPMYIHPOBATH
npoOiemy/3aady ¥ THUIOTE3y y4eOHOTO SKCIIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
NPEJIOKEHHOIO0 000py/AOBaHUsA, MPOBOAUTH OMNBIT U (POPMYIHPOBATH BBIBOIBL;
OCYILIECTBJISTh NpPSIMbIE U KOCBEHHBIE H3MEPEHHUS (U3NYECKUX BEIUYHMH, MPU ITOM
BbIOMpaTh ONTUMAIbHBII CHOCO0 H3MEpPEHUs W HUCIHOJIb30BaTh H3BECTHBIE METObI
OLIEHKH MOTPEIIHOCTEN N3MEPEHHI; NCCIIeIOBATh 3aBUCUMOCTH (PU3NUECKUX BEITUYUH C
UCIIOJb30BAaHUEM MPSIMBIX HM3MEPEHHUH: TpPU OSTOM KOHCTPYHUPOBATH YCTaHOBKY,
¢uKcupoBaTh pe3yabTaThl MOJYUYEHHOW 3aBUCUMOCTH (DU3MUECKUX BEIMYUH B BHJIE
TabIuI M TpauKOB, /Ie7aTh BEIBOJIBI 110 PE3yIbTaTaM MCCIEIOBAHMS,

co0JI01aTh MpaBuiIa OE30MacCHOr0 TpyAa MIPHU MPOBEICHUN UCCIEAOBAHUN B paMKax

y4eOHOTO JKCIIEPUMEHTa, Y4eOHO-HCCIEA0BATEILCKOM M MPOCKTHOM NEATEIBHOCTH C
HCIIOJIb30BaHUEM MU3MEPUTEIBHBIX YCTPOUCTB U 1a0OPATOPHOTO0 000PYI0BAHUS; pElIaTh
pacy€THbIC 3a/laud C SIBHO 3aJaHHOM (DU3UUYECKOM MOJEINbI0, UCMONIb3Yysad (PU3UUYECKHE
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3aKOHBI W TIPUHIIMIIBI, HA OCHOBE aHANIM3a YCIOBHUS 3aJadyd BbIOMpATh (U3HYECKYIO
MOJICJTb, BEIICIATH (PH3UUYECKUE BETUIHHBI U (HOPMYIIbI, HEOOXOIUMBIE JJIS €€ PEIICHMSI,
MIPOBOJUTH PAcUEThl M OIEHWBATH PEATHHOCTH IMOJTYYCHHOTO 3HAUYCHUS (HU3NUECKOU
BEJTUYHMHBL; penraTh KauyeCTBCHHBIC 3aJ1auu: BBICTPaNBaTh JIOTHYECCKU
HEMPOTUBOPEYMBYIO IICTIOYKY PACCYKICHHMA C ONMOpOH Ha M3Y4YCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH W (PU3HUYECKHE SBJICHUS, UCITOJIB30BATh MPHU PEIICHUU YYCOHBIX 3a/1a4
COBpEMCHHBIC HMH(GOPMAIIMOHHBIE TEXHOJIOTMHM JUIS TIOWCKAa, CTPYKTYpHUPOBAaHMS,
WHTEPIPETAlMd W TIPEJCTABICHUS YyYeOHONM M HAyYHO-TIOMYJISIPHON HH(POpPMAIIUH,
TIOJIYYCHHOW W3 PA3JIMYHBIX HCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH TMOJYy4aeMYIO
UHPOpPMAIHIO; OOBSICHATH NMPUHIIUITBI JEHCTBUS MAIWH, TPHOOPOB M TEXHUYECCKUX
YCTPOKUCTB,
pasnuvaTh YCIOBHS UX 0€3011aCHOTO UCIOJIBb30BAHUS B TOBCEAHCBHOM JKU3HMU;
IPUBOJIUTH MTPUMEPHI BKJIaJIa POCCHMCKUX M 3aPYOCIKHBIX YUEHBIX-(DH3UKOB
B Pa3BUTHEC HAyKH, B O0BSICHCHHE MPOIICCCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU
Y TEXHOJIOTH; UCIIOJIb30BAaTh TCOPETUUCCKUE 3HAHUS 110 (PU3UKE B MIOBCEIHEBHOM KU3HH
UIsE o0ecriedeHus: Oe30MacHOCTH TPH OOpalleHHM ¢ MPUOOpaMU MW TEXHUYCCKUMU
YCTPOMCTBAMHU, HJii COXPAHEHHsI 30POBbS M COOJIIOJIEHHUS HOPM 3KOJIOTHYECKOTO
NOBEJICHHSI B OKpY’Karollel cpene; paboTaTh B TPYIIE C BBHIIOJIHEHUEM Pa3IUYHBIX
COLIMAJIBHBIX POJIEH, IUIAHUPOBATh pPalOOTy TPYMIbI, PANMOHATIBHO PACIPEACNATh
00S13aHHOCTH W TUIAHUPOBATh NIEATEILHOCTh B HECTAHJAPTHBIX CUTYAIUSX, aJ€KBATHO
OLICHMBATh BKJIAJ KaXXIOTO €3 YYaCTHUKOB TPYIIbI B pPEIIEHHWE paccMaTpUBaeMO
POOJIEMEI.
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TEMATHUYECKOE IINIAHUPOBAHUE!

10 KJIACC
HaumenoBaunue
Ne KomuuecTBo OCHOBHBIE BUIIKI EATEILHOCTH
pa3aesioB U TEM [IporpamMmMHOE conepkaHue
/o 4acoB oOy4Jaromuxcs

yqe6H0r0 npeamMeTa

Pasznen 1. ®u3uka u MeTOAbl HAYYHOT' 0 TO3HAHMS

1.1 | dusuka u MeTOIBI 2 du3uka — HayKa O IPUPOJIE. N3yueHne HaydHBIX (AMIUPUYECKUX U
Hay4YHOI'O IMO3HAHUSA Hayunbie MeToABI MO3HAHUS TEOPETUYECKUX) METOJOB MO3HAHUSA
OKPYXaroUIIEro Mupa. OKPY>KaIOIIEro Mupa.
Ponb okcniepumenTa u Teopun B OOcykIeHre rpaHuLl TPUMEHUMOCTH
IPOLIECCE MO3HAHUS TTPUPO/IBI. (bU3UIECKUX 3aKOHOB U TEOPHH.
3KCH€pI/IM€HT B (1)1/131/11(@. Pabora B T'PYIIIIC 11O ITOATOTOBKE
MoaenupoBaHue pusuuecknx | KOPOTKUX COOOIIEHUH O POJIM M MECTE
ABJIEHHHA M TporeccoB. Hayunbie | (U3UKU B HAYKE U B IPAKTUUECKON
runore3pl. dDuU3nUecKUe 3aKOHBI U | IEATEIBLHOCTH JItoJeh. JlemoHcTpanus
TeOopuH. I'paHuIbl TPUMEHUMOCTH | aHAJIOTOBBIX M MU(POBBIX
(1)I/I3I/ILICCKI/IX 3aKOHOB. HpI/IHHI/IH U3MEPUTEIBHBIX pr[60p03,
COOTBETCTBHUSL. Poms m wMectO KOMITBIOTEPHBIX JIATYHKOB.
u3uKy B (hOPMHPOBAHMU | (OcpoeHHE OCHOBHBIX puEMOB pabOTHI C
COBPEMECHHOH ~HAyYHOH KapTHHBI | rhposoit 1abopaTopueii mo husuke
MHpa, B NPAKTUYECKON
JNESITSIIBHOCTH TIOAEH
Uroro no pazneny 2

29



Pasznen 2. Mexanuka

2.1

Kunemartunka

MexaHnueckoe JBVDKCHHUE.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO
nBmxkenns. Cucrema orcuéra.
Tpaekropus.

[Tepemenienne, CKOPOCTh (CpeTHSIS
CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHUE MAaTEPUAIbHONW TOUKH,
WX TIPOCKIIMU HA OCH CUCTEMBI
KoopauHat. CiloxeHue
MEPEMEIICHUN U CIIOKEHUE
CKOPOCTEH.

PaBHOMEPHOE M pAaBHOYCKOPEHHOE
NPSAMOJIMHENHOE JBUKEHHE.
I'paduxu 3aBHUCUMOCTH KOOPIUHAT,
CKOPOCTH, YCKOPEHHUS, TyTH U
NepEMEIIECHUS] MaTEPUATBbHON TOYKH
OT BPEMEHU.

CBoOomHoe mazeHue. YCKOpeHHue
CBOOOTHOTO TA/ICHHSI.
KpuBonuHeHoe qBHKEHUE.
JIBrm>keHrE MaTeprUaIbHON TOUKH
10 OKPY>KHOCTH C IMMOCTOSTHHOM 10
MOJIYJIF0 CKOPOCTBIO. YTJIOBas
CKOpOCTb, JINHEWHAS! CKOPOCTb.
[lepuon u yactora obGpanieHusl.

[IpoBeneHne FKCIIEPUMEHTA: U3YUCHUE
HEPaBHOMEPHOI'O ABUKEHUSA C LETBIO
ONpeAEIEHNs] MTHOBEHHON CKOPOCTH;
MCCIIEIOBAHUE COOTHOILLICHUSI MEXIY
MyTAMU, IPONUJCHHBIMU TEJIOM 3a
MOCJIE/IOBATEILHBIE PABHBIC
MPOMEXKYTKH BPEMEHU MPU
PaBHOYCKOPEHHOM JIBMKEHUU C
HA4YaJIbHOW CKOPOCTBIO, PABHOW HYIIIO;
M3y4YE€HUE JIBUXKEHUS IIapuKa B BA3KOU
KUIKOCTU; U3yUYCHUE ABUKEHUS TEIa,
OpOIIEHHOT'O TOPU30HTAIBHO.
OObsicHEeHHE OCHOBHBIX MTPUHITUTIOB
JIEUCTBUS TEXHUYECKUX YCTPOUCTB,
TaKUX KaK: COUIOMETP, LIEHbIE U
pPEMEHHBIE MEPEIaun IBHKECHUS; U
YCJIOBUH X 6€3011aCHOTO
VICIIOJIb30BAHUS B IOBCETHEBHOU
JKA3ZHU.

Pemenue pacu€THbIX 3a1a4 ¢ ABHO
3aTAaHHOM (PU3MYECKON MOJCIBIO C
WCIIOJIb30BAaHUEM OCHOBHBIX (POPMYIT
KUHEMATHKH.

[TocTpoenue n ananus rpadKoB

3aBUCUMOCTEH KMHEMATHYECKUX
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LleHTpOCTpEMUTENIBHOE YCKOPEHHUE.

TexHu4YecKue yCTporucTBa U
IIPAKTUYECKOE IIPUMEHEHNUE:
CIIUJIOMETD, ABMYKEHUE CHAPSIIOB,
LICTIHBbIE U PEMEHHBIE TIepeaun

BEJIMYMH OT BPEMEHU IS
PaBHOMEPHOT'O U PaBHOYCKOPEHHOTO
IPSIMOJIMHEWHOTO JBUKEHUS.

PacriozHaBanmne Gu3HUECKHUX SIBICHUNA B
y4eOHBIX OTIBITAX M OKPYXKaroeh
YKU3HH: pABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEITHOE
JBU)KEHUE, CBOOOIHOE TaJIeHUE TeTl,
JBIYKEHUE TI0 OKPYKHOCTH.
Onucanue MEXaHHYECKOTO
JIBIDKEHUS C UCIIOJIb30BaHHEM
(bU3NYIECKUX BETTUIHH:

KOOpJWHATA, YTh,

nepeMenieHne, CKOpoCTh,
yckopenue. Pabora B rpynmax

IIpH TUTAHUPOBAHWH,

NIPOBEACHUH U UHTEPIIPETALIUN
PE3yJIBTAaTOB OMBITOB M aHATTN3E
JOTIOJTHUTENIBHBIX HCTOYHUKOB
uH(pOpMAIH TI0 TEME
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2.2

JInHamuka

[IprHIUIT OTHOCUTEIBHOCTH
lNanunes. Ilepsbiii 3akoH HproTOHA.

HNuepunanbHble CUCTEMBI OTCUETA.
Macca tena. Cuna. lpuanun
CyIepno3uluu CWil. Bropou 3akoH
HeroToHa miis MaTepuanbHOM
TOouku. Tperun 3akoH HeroToHa 115
MaTepHualbHbIX TOUYEK. 3aKOH
BCeMUpHOro TsaroteHusi. Cuna
TskecTd. [lepBast kocMHudeckas
CKOPOCTb.

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

Tpenue. Buabl Tperus (moxos,
CKOJIbXKEHUsI, KaueHus). Cuna
Tpenus. Cyxoe tpenue. Cuia
TPEHUS CKOJIbKEHUS U CUjia
Tperus nokos. Koaddurment
TpeHus. Cuia COnpOTUBIICHUS
IIpU ABUKEHUHU TEJA B )KUIKOCTH
WJIM Ta3e.

[locTynaTtenbHOE U BpalaTeabHOE
JBIDKCHHE a0COJIIOTHO TBEPIOTO

TCIAa.

CpaBHEHHE Macc B3aMMOIEUCTBYIOIINX
TEJI.

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

OOBsicCHEHHE HEBECOMOCTH.

[TpoBeneHmE SKCIIEPUMEHTA
UCCJICJIOBAaHUE 3aBUCHMOCTH CHIT
YIIPYTOCTH, BO3HUKAIOIIUX B
NpY)XHHE W PE3MHOBOM 00pasIie,

OT uX JehopMaIiuy; N3yueHue
JBIDKCHHS OpycKa 10 HaKJIOHHOM
TUTOCKOCTH;, HCCJICIOBAaHUE

YCIIOBHI paBHOBECHSI TBEPIOTO
Tea, UMEIOIIETO OCh BpaIeHUSI.
OObsicHeHre 0COOCHHOCTEN
PaBHOMEPHOTO U PABHOYCKOPEHHOTO
NPSIMOJIMHEWHOTO JIBHKCHUS,
CBOOOJIHOTO MaJICHUS TeJl, IBYKCHUS
M0 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
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MOMEHT CHJIBI OTHOCUTENBHO
ocu BpameHus. [1nedo cuinbl.
Yci10BUs paBHOBECHS TBEPAOTO
Tena. TeXHUu4eckue ycTpoucTaa
Y IIPAKTUYECKOE TPUMEHEHHUE:
NOAIINITHUKH, IBU)KECHUE
UCKYCCTBEHHBIX CIIyTHUKOB

HproToHna, 3aKk0Ha BCEMUPHOTO
TATOTCHMUS.

OOBsicHEeHNE OCHOBHBIX
MIPUHLUATIOB JIEUCTBUS
MOJIIUITHUKOB U UX
MPAKTUYECKOTO MPUMEHECHMUS.

OOmbscHEeHHE ABWIKCHUSI HCKYCCTBCHHBIX

CIIYTHHKOB.

Pelienue pacu€THbIX 33724 C IBHO
3aIaHHOM (PU3UYECKON MOJCIBIO C
HCITOJIL30BAHUEM OCHOBHBIX 3aKOHOB
1 HOpMYJT TUHAMUKH.

Pacno3naBanue Gu3ndecKux sBICHUN
B Y4YEOHBIX OIBITAX M OKPYKAIOIIEH
KU3HU: WHEPUMs, B3aUMOACHCTBHUE
Tel. AHaIN3 (PU3NUECKUX MTPOIIECCOB U
SIBIICHUH C MCITOJIL30BAHUEM 3aKOHOB U
MPUHIUANOB:  3aKOH  BCEMHUPHOTO
tarorenus, I, II wu III 3akoHBI
HproToHa, npuHOMII CYNEPIIO3ULINU
cHI, MPUHIUAN  PABHOMPABHOCTHU
WHEPIUAIBHBIX CUCTEM OTCUETA
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2.3

3aKOHBI COXpAaHEHHUs B
MEXaHHUKe

NMnynec MaTepuanbHOU TOYKU
(Tenma), cucTeMbl MaTepUATIBHBIX
To4eK. IMIynbc cuiibl 1 ”3BMEHEHUE
MMITyJIbCa TeIa. 3aKOH COXPAHEHUS
uMIyJibca. PeakTuBHOE JIBUKEHHUE.
Pabora cunbl. MOIIIHOCTE CHJTBI.
Kunetnueckas sueprus
MarepuaibHON TOUKHU. Teopema
00 U3MECHEHUU KUHETHYECKON
SHEPTHUH.

[TorennuanbHas SHEPrUsl.
[TorennuanbHast SHEPTUsl yIPyro
ne(opMUpPOBAHHOMN MPYKUHBI.
[TorennuanbHas SHEprus Teaa
BOJIM3H MOBEPXHOCTH 3EMJIH.
IloTrennnaneHBIE 1
HEMOTEeHIMaNIbHBIE CUJIbI. CBS3b
pabOTHI HETIOTEHITMAIBHBIX CHJT

C U3MEHEHUEM MEXaHUYECKOMN
SHEPIUU CUCTEMBI TeJl. 3aKOH
COXPAaHEHHUS] MEXaHUYECKOU
DHEPIUHU.

Yupyrue u HeEynpyrue

IIpoBenenue dKCIIepUMEHTA:

n3yuyeHue abCOIIOTHO HEYIIPYTOro
yaapa ¢ IMOMOIIBIO JBYX OAUHAKOBBIX
HUTSHBIX MasTHUKOB;, UCCJICJJOBAHNC
CBSI3U Pa0OTHI CUJIBI C U3MEHEHUEM
MEXaHUYECKOW YHEPTUU TeNa Ha
MIPUMEPE PACTSKEHUSI PE3UHOBOTO
KTyTa.

OreHka aOCOMIOTHBIX M1 OTHOCHUTEIIBHBIX
MOTPEITHOCTEN N3MEPEHUN (DU3NUECKUX
BEJIMYMH.

Pemienue pacu€THbIX 3a71a4 C SBHO
3aIaHHOM (PU3MYECKON MOJCIBIO C
HCITOJIE30BAHUEM OCHOBHBIX 3aKOHOB

1 HOpMYJT TUHAMUKH B 3aKOHOB
COXpaHECHUSI.

Pemenune xadeCTBEeHHBIX 3a7a4 C
ONOPOM HA U3YUYECHHBIC B pa3JIeiie
«MexaHnKay 3aKOHBI,

3aKOHOMEPHOCTH U (DU3UICCKHEC
SIBIICHUS.

Onucanne MEeXaHWYECKOro JBMKCHUS C
HCITOIb30BaHUEM (DH3UICCKUX BEJIMUHH

HMITYJIBC TCJId, KHHCTHUYCCKAs OHCPIUAd,
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CTOJIKHOBEHHS.
TexHuueckue ycTpoucTBa u
IIPAKTUYECKOE IIPUMEHEHHUE:
BOJIOMET, KONEDP, IPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET

MOTEHIMAIbHASI DHEPTUSI, MEXaHUYECKast
paboTa, MEXaHHYECKasi MOIIHOCTb.
AHanu3 pu3nyeckux NpoueccoB u
SBJICHUM C UCIIOJIb30BAHUEM 3aKOHA
COXpaHEHMs] MEXaHUYECKOU dYHEPTUH,
3aKOHA COXPAHECHUS UMITYJIbCA.
OOBsiCHEHHE OCHOBHBIX MTPUHIIUIIOB
JEUCTBUS U IPAKTUUYECKOTO
MIPUMEHEHHS TEXHUYECKUX YCTPOUCTB,
TaKUX Kak: BOAOMET, KOTIED,
MPY>KUHHBIA MUCTOJIET.

OObsicHEHNE IBMXKEHUSI PAKET C OMOPOid
Ha U3y4YCeHHbIC (PU3NUECKUE BETUUUHBI U
3aKOHBI MEXAHUKH.

Hcnionp30BaHue Mpu NOATOTOBKE
COOOIIEHHI 0 TPUMEHEHUH 3aKOHOB
MEXaHHKH COBPEMEHHBIX HH(pOpMa-
LHUOHHBIX TEXHOJIOTUM JIJISl TIOUCKA,
CTPYKTYpPUPOBaHMUsI, UHTEPIPETALIUU U
npencTaBieHns HHPOpMAIUU, KPUTH -
YECKUI aHaIU3 MoJIy4aeMoi nHpopma-
uuu. [IpoBeneHrne KOCBEHHbBIX
W3MEPEHUM, UCCIIEIOBAHUI
3aBUCUMOCTEH (PU3NIECKUX BEIHYHH,
MPOBEPKA MPEJJI0KEHHBIX TUIIOTES.

Uroro no pazneny
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Paszpnen 3. MouiekyisipHasi pU3HKAa M TEPMOAMHAMHMKA

1

OCHOBBI
MOJIEKYJIAPHOKUHETUYECKOU
TEOPUU

9

OCHOBHBIE TTOJOKEHUS
MOJIEKYJIAPHO-KUHETUYECKOU
TEOPUU U UX OMBITHOE
000CHOBaHME.

BbpoyHOBCKOE JIBUKEHHUE.
Huddysus. Xapakrep ABUKEHUS
Y B3aUMOJICHCTBUS YaCTHIL
BelllecTBa. Mojienun CTpOoeHUs
ra3oB, )KUJIKOCTEH U TBEPIBIX TEI
1 00BSICHEHHE CBOMCTB BEIIECTBA
Ha OCHOBE 3TUX Mojenen. Macca
U pa3Mepbl MOJIEKYIL.
KonnuecTtBo BemiecTsa.
IToctostnHast ABorajipo.
TemnoBoe paBHOBECHE.
Temneparypa u €€ u3sMepeHue.
[IIxana remnepartyp Llenbcus.
Mopenb naeanbHOro rasa.
OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUHU UJICATBHOTO rasa.
AOcontoTHas TeMnepaTypa Kak
Mepa CpeIHEN KHHETUYECKOU
SHEPIrUU TEIUIOBOTO JBUKEHUS

[IpoBenenue s3xkcnepuMeHTa:
ONpPEAEIEHUE MACChl BO3yXa B
KJIACCHOM KOMHATe Ha OCHOBE
u3MepeHuit 00bEMa KOMHATHI,
JIaBJICHUA U TEMIIEPATYPHI BO3AyXa B
HEW; UCCIIeIOBAaHUE 3aBUCUMOCTH
MEXy MapamMeTpaMu COCTOSTHHS
pa3peKEHHOro rasa.

OrieHka a0COJIOTHBIX U
OTHOCHUTEJbHBIX MOTPEITHOCTEN
U3MEpeHUN (PU3NIECKUX BEITHUMH.
OObsicHEeHHE OCHOBHBIX MTPUHITUTIOB
JEeWCTBUI TepMOMETpa U OapoMeTpa u
YCJIOBUH X 6€3011acCHOTO
HCII0JIb30BaHUS B IOBCEAHEBHOM
KU3HH.

PacrioznaBanme ¢puznueckux sBICHUN
B y4eOHBIX OMBITAX M OKPYXKaIoIei
*u3HU: TudPy3usi, OpOyHOBCKOE
JBUOKEHUE.

Ornucanue TeIIOBBIX SABICHUN C
UCIIOJIb30BaHNEM (U3HUECKUX
BEJINYMH: JaBJIICHUE ra3a,
TeMIeparypa, CpeaHsAsl KHHETHYECKas
SHEPrus XaOTHYECKOIO IBUKECHUS
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yacrtul rasa. [llkana remneparyp
KenbpBuna. ['a30BEIe 3aKOHEI.

YpaBuenue MenaeneeBa—
Knaneiipona.

3akoH JlansToHa. M30ompoueccel B
UJIEATIbHOM Ta3e C MOCTOSHHBIM
KOJIMYECTBOM BEILIECTBA.
I'paduueckoe npeacrasienue
U30IIPOLIECCOB: H30TEPMA, U30X0pa,
n3o0apa.

TexHnueckue yCTpPOMCTBA
IIPAKTUYECKOE IPUMEHEHHUE:

u

TEPMOMETP, OaApOMETP

MOJIEKYJI, CPEIHEKBAApaTUYHAS
CKOpPOCTb MOJIEKYI.

AHanu3 pu3zndyeckux NpoueccoB u
sIBJICHU ¢ ucnoab3oBanuem MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEIHEN
KMHETUYECKOW SHEPTUH TEILJIOBOTO
JIBIDKCHHST MOJICKYJT C aOCOFOTHOM
TeMIEpaTypoi.

Pelienue pacu€THbIX 337124 C IBHO
3aIaHHOM (PU3UUYECKON MOJCIBIO C
HCTI0JIb30BaHUEM OCHOBHBIX
nonoxxenuit MKT, 3akoHOB u
bopMysT MOJEKYISAPHON (HUBUKH.
Pabota B rpynmax npu
IJIAHUPOBAHUM, TIPOBEJCHUM U
HMHTEPIPETAIUU PE3YIHTATOB OMBITOB
Y aHaJIM3¢ JIOTMOJHUTEIIbHBIX
HMCTOYHUKOB MH(GOPMAIIUHU 110 TEME

37



3.2

OCHOBBI
TEPMOANHAMUKHU

10

TepMonuHamuyeckas cucreMa.
BryTpeHHss sHeprus
TEPMOANHAMUYECKON CUCTEMBI U
CHocOoObI €€ U3MEHEHUSI.
KonuuecTBo TemnoTsl u padoTa.

BuyTpeHHss sHEpPrus 0JHOATOMHOTO

HUjeaabHOTO ra3a. Buasl

TCIIonepeaavuun. TCIJIOMMPOBOAHOCTD,

KOHBCKIUWA, U3TYUCHUC. Y,ZIGJILHEUI
TEMJIOEMKOCTh BEIIECTBA.

KonuuecTBO TEmaoThl Ipu

TCILIONICpCaAayc.

[TonsiTre 06 aguabaTHOM MpoIlEcce.

[IepBblii 3aKOH TEPMOJIMHAMUKH.
[IpuMeHeHue nepBoro 3akoHa
TEPMOANHAMUKYU K H30IIPOLIECCAM.
I'paduyeckas uaTepnperarus
paboThI rasa.

Bropoii 3ak0H TepMOJUHAMUKH.
HeoOpatumocTh mporieccoB B
IpUPO/IE.

TemnoBeie MamuHbl. [IpUHIATIBL
JNENUCTBUS TEIJIOBBIX MAIIIMH.
[IpeoOpazoBanus SHEPTUN B
TEIJIOBBIX MallMHAX.

IIpoBeneHue dKCIIEpUMEHTA: U3MEPEHUE
YAEIbHOM TETUIOEMKOCTH BELIECTBA.
Onenka abCOJIIOTHBIX U OTHOCUTENIbHBIX
NOTPEIIHOCTEN U3MEpEeHUN (PU3NUECKUX
BEJINYMH.

N3yuyenue mojeneil mapoBoil TypOUHBI,
JNBUraTeiisi BHYTPEHHErO CrOpaHus,
PEaKTHUBHOI'O JIBUTATEIA.

OObsicHEeHHEe TPUHIUIIOB JCUCTBUS U
yCIIOBUI 6€30MacHOT0 UCIIOJIb30BaHUS
B [IOBCEIHEBHOM KU3HU JABUTATENS
BHYTPEHHETO CTOpaHMUsl, OBITOBOTO
XOJIOAUJIBHUKA, KOHIUI[MOHEPA.
OnucaHne CBOMCTB T€J U TEIIOBBIX
SBJICHUW C UCIIOJIB30BaHUEM
bu3HUeCcKNX BETUYUH: JaBJICHHE ra3a,
TeMneparypa, KOJIM4eCTBO TEILIOTHI,
BHYTpEHHSS SHEprusi, paboTa rasa.
Pemrenne pacu€THbIX 3a71a4 C IBHO
3aTAaHHOM (PU3MYECKON MOJCIIBIO C
HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB

1 GOpMYIT MOJEKYISIPHON (DU3UKH U
TEPMOANHAMUKH.
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Koaddunment nonesnoro aencTust
TEIUIOBOM MAIlIMHBI.

Hukn Kapuo u ero koapdunment
IIOJIE3HOT'O JECUCTBUS.
DKoJoruyeckue npoodIeMbl
TEII0PHEPTeTUKH.

TexHuueckue YCTPOMCTBA
NPAKTUYECKOE MPUMEHEHHUE:
JIBUTATENIb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJIOAWJIbHUK,
KOHIUITUOHED

u

Pemnienue kaueCTBEHHBIX 3a74a4 C
ONIOPOM HA U3YYEHHBIE B pa3JIese
«MonekynsapHas hU3UKa U
TEPMOJVHAMHUKA» 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKHE
SIBJICHUSL.

Pabota B rpymnmax npu aHanuse
JIOMOJIHUTEJILHBIX UCTOYHHUKOB
uH(popMaIHK Mo TeMe
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3.3

ArperaTHsie
COCTOSIHUS BEILECTBA.
@da30BbIC IIEPEXOBI

[TapooOpa3zoBanue U KOHICHCAIUSI.
Hcnapenue u xuneHue.
AOCOJIOTHASI 1 OTHOCUTEIIbHAS
BJIA)KHOCTB BO3Ayxa. HachlleHHbIN
nap. Y iejibHas TeIuiora
napoo0Opa3oBaHus. 3aBUCUMOCTh
TEMIIepaTypPhl KUTICHUSI OT
naBjeHus. TBEpaoe Teno.
Kpucrannuueckue u amopdHbie
TeNa. AHU30TPOIHS CBOMCTB
KpucTauioB. JKuakvue KpucTaibl.
CoBpeMeHHbIE MaTEpUAIBI.
[InaBiieHre ¥ KpUCTATIIU3ALIMS.

VY nenpHas TemioTa MaBJICHUS.
Cyb6numanus. YpaBHeHue
TeruioBoro Oananca. TexHuueckue
YCTPOKCTBA U MPAKTHUECKOE
NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJTOPUMETP,
TE€XHOJIOTUU MOJTYYEHUS
COBPEMEHHBIX MAaTE€pPUAJIOB, B TOM
YHUCJIe HAHOMATEpPUaIoB, U
HAHOTEXHOJIOTUU

[IpoBeneHne SKCIEPUMEHTA: U3MEPEHHE
OTHOCHUTEJIBHOW BJIIAJKHOCTH BO3yXa.
Onenka abCOJIIOTHBIX U OTHOCUTENIbHBIX
NOTPEIIHOCTEN U3MEpEHUN (PU3NUECKUX
BEJINYMH.

N3ydenune cBOMCTB HACKIIIEHHBIX
apoB, CIOCOOOB  HM3MEpPEHUs
BJIAKHOCTH

HaGroneHne KuneHus: mpu MOHUKEH -
HOM JIaBJICHWUU, HATPEBAHUS U TJIaB-
JIEHUS KPUCTAJUINYECKOTO BEILIECTBA.
OObsicHeHUE PUHIIUIIOB JEHCTBUS U
yCIIOBU 0€30MacHOTO UCIIOJIb30BaHUS
B [IOBCETHEBHOM KU3HU THTPOMETPA,
MICUXPOMETpPA, Kanopumerpa. M3ydenue
TE€XHOJIOTU I MOTYyYEHHS] COBPEMEHHBIX
MaTepuasoB.

Pelrenne pacu€THbIX 337124 C SIBHO
3QIAaHHOW (PU3MYECKON MOJCIBIO

C UCIIOJIB30BAHUEM YPaBHEHHS
TEIJIOBOro OanaHca.

PelreHne kauyeCcTBEHHBIX 3a/1a4 C
ONOpPOM HA HM3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (U3HUECKHE
SABJIEHUS TIO TEME.
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Pacnio3naBanue Gpu3n4ecKux siBICHUM
B YUEOHBIX OIBITAX U OKPYXKaroIIeH
KU3HU: 1eopmanyst TBEPABIX Tell,
HarpeBaHue U OXJIAXKACHUE Tel,
MU3MEHEHUE arperaTHbIX COCTOSHUN
BEIIECTBA U OOBSICHEHUE UX Ha OCHOBE
3aKOHOB U (POPMYJI MOJIEKYJISIPHOI
(bu3MKH.

Hcnonp3zoBanue MHPOPMALIMOHHBIX
TEXHOJIOTUH JIsI IOUCKA,
CTPYKTYpUPOBaHMsI, UHTEPIPETALIUU U
npeACcTaBiIeHNs] HUHPOPMALIUU TIPU
HOJTOTOBKE COOOILIECHUH O
IPUMEHEHNHU 3aKOHOB MOJIEKYJISIPHOM
(U3UKU ¥ TEPMOJUHAMUKY B TEXHUKE
Y TEXHOJIOTUSAX

Hroro no pazneny

24

41



Paznen 4. JiaekTrpoguHaMuKa

4.1

DIIEKTPOCTATHKA

10

DneKTpu3anus Tell. DIEKTPUUECKUM
3apsA. JIBa Buaa aleKTpUIECKUX
3apsn0B. [IpoBoHUKY,
JTUAIEKTPUKHU U TIOJIYITPOBOAHUKH.
3aKOH COXpPAaHEHHMS DIIEKTPUUECKOTO
3apsa.

B3anmopeiictBue 3apsioB. 3aKoH
Kynona. ToueuHsli 3JIEKTPUUECKUAN
3apsi. DNEKTPUUYECKOE TTOJIE.
Hanpsik€HHOCTB 3JIEKTPUYECKOTO
nosis. [IpuHnun cynepnosunuu
3JIEKTPUYECKUX nosiel. JInnun
HaIPSHKEHHOCTH DJIEKTPUYECKOTO
0JIA.

Pabora cuit 351eKTpocTaTHIeCKOro
nmoiia.  Ilorenmmman. Pa3HocTh
noreHuuanoB. [IpoBogHuku wu
JIUIEKTPUKHU B
IEKTPOCTATUYECKOM I10JIE.

JlusnexTpuyeckasi IPpOHUIIAEMOCTb.
DnektpoémkocTh. Konnencarop.
DIEKTPOEMKOCTD MIIOCKOTO
KOHJIEHCAaTOpa. DHeprus
3apsHKEHHOTO KOHJIEHCAaTopa.

[IpoBeneHnE SKCIIEPUMEHTA: UBMEPEHUE
ANEKTPOEMKOCTH KOHAEHCATOPA.
OreHka aOCOJIFOTHBIX U OTHOCUTEIBHBIX
MOTPEITHOCTEN 3MEpPEHUN PU3NUECKUX
BEJINYMH.

N3yyeHune npuHUKUNOB 1EUCTBUS
AIEKTPOCKOINA,  AJIEKTPOMETPA,
KOHJIEHCATOpa.

N3yyeHune npuHUUIIOB AEUCTBUS H
yCJIOBUH 0€3011aCHOT0 MPUMEHEHUS B
MPAaKTUYECKOM kHn3HU, KonupoBasib-
HOTI'0 amnrapara, CTpyWHOro puHTEpa.
PaccMoTpenne pusnyeckux

OCHOBAaHHUM 3JIEKTPOCTATUUECKOU
3aIUThI U 3a3€MIICHUSA
anekTponpubdbopoB. Pemenue
PacU€THBIX 3a7a4 C SIBHO 3a1aHHOM
(bu3HYeCcKOl MOJENBIO C
WCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyI sneKTpocTaTUKU. Perenue
Ka4eCTBEHHBIX 33/1a4 C OMOpPOM HA
V3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU

U QU3UYECKHE SIBICHUS

QJICKTPOCTATHKHU.

42



TexHuYecKue yCTporucTBa U
IIPAKTUYECKOE IIPUMEHEHNUE:
3IEKTPOCKOIL, IIEKTPOMETD,
JIEKTPOCTATUYECKAS 3aILNTA,
3a3eMJIEHUE HJIEKTPOIIPHOOPOB,
KOHJIEHCATOP, KOIMPOBAJIbHBIN
arrapar, CTpyMHbIM IPUHTED

PacriozHaBanmne Gu3HUECKHUX SIBICHUNA B
y4eOHBIX OTIBITAX M OKPYXKaIoeh
YKU3HH: dJICKTPU3AIIHS TEl,
B3aMMO/ICHCTBHE 3apPsI/IOB U
00BSICHCHHE UX Ha OCHOBE 3aKOHOB U
bopMyT AIEKTPOCTATUKH.

Onucanue U3YYCHHBIX CBOKCTB
BCIIECTBA U DJICKTPUUYCCKUX SBJICHUH C
UCTIOJIh30BaHUEM bu3HUecKuX
BCJMYHMH:  DJICKTPUYSCKHHA  3apsj,
HaNPsHKEHHOCTD SJIEKTPUYECKOTO TIOJS,
MOTEHIUAII, Pa3HOCTh MOTEHIINAJIOB,

E)JIGKTpOéMKOCTB.

AHanu3 GU3NIECKUX MPOIECCOB U
SBIICHUU C UCTIOJIb30BAaHUEM
(bu3HUECKNX 3aKOHOB: 3aKOHA
COXPaHEHHUS DJIEKTPUUYECKOTO 3apsia,
3akoHa Kynona.

PaGora B rpymmax mnpu aHamu3e
JOTIOJTHUTEIIBHBIX UCTOYHHUKOB
uH(bOpMaIH U MOATrOTOBKE
COOOLIEHU O TMPOSIBIICHUH 3aKOHOB
AJIEKTPOCTATUKU B OKPYXKalOIIEH
KU3HU U IPUMEHEHUH UX B TCXHUKE
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4.2

IlocTOSSHHEBIN

BJIEKTPUYECKUH TOK.

Toku B pa3IM4HbIX
cpenax

12

DIIEKTPUUYECKUN TOK. Y CIIOBHS
CYIIECTBOBAHHUS IIEKTPUUECKOTO
toka. UcTtounuku Toka. Cuna Toka.
IToCcTOSIHHBIN TOK.

Hanpsixenue.

3akon OMa [ yyacTKa LenHu.
DIIEKTPUUECKOE COMPOTUBIICHUE.
VY iebHOE COMPOTUBIICHUE
Bemrectna. IlocienoBarensHoE,
napajieabHOe, CMENIAHHOE
COEJIMHEHUE MPOBOTHUKOB.

PaGora nayekTpuyeckoro - TOKa.
3akoH [[>xoyns—Jlenia. MomHoCTh
AIIEKTPUYECKOTrO TOKA.
DIEeKTpOJABIKYLIAs CUJIA U
BHYTPEHHEE CONPOTUBJICHUE
WCTOYHMKA TOKa. 3akoH OMa 1
MOJIHOW (3aMKHYTOM)
anexkrpudeckon nenu. Koporkoe
3aMbIKaHHE.

DJIEKTPOHHAS TPOBOJIUMOCTH
TBEPABIX METAUIOB. 3aBUCUMOCTD
COIPOTHUBIICHUS METAJIJIOB OT
TeMIepaTyphl.
CBepXnpoBOIUMOCTb.

[IpoBeneHne FKCIIEPUMEHTA: U3YUCHUE
CMEIIAaHHOTO COEMHEHUS PE3UCTOPOB,;
n3mepenue J/]C uCTouHnKa TOKA U €r0
BHYTPEHHET0 CONMPOTUBIICHUS,
HaO0JII0/ICHHE JIEKTPOJIN3A.

OreHka aOCOJIFOTHBIX U OTHOCUTEIBHBIX
MOTPEITHOCTEN 3MEpPEHUN DU3NUECKUX
BEJIMYMH.

OOBsiCHEHHE TIPUHITUTIOB JEHCTBUS U
yCJIOBUH 0€30M1aCHOT0 MPUMEHEHHUSI
aMIlepMeTpa, BOJIBTMETPA, peocTaTa,
HMCTOYHUKOB TOKA,
AIEKTPOHATPEBATENBHBIX U
AIIEKTPOOCBETUTENBHBIX IPUOOPOB,
TEPMOMETPA CONPOTUBIICHUS,
BaKyyMHOT'0 JM0]1a, TEPMUCTOPOB U

(b OoTOPE3UCTOPOB, MOIYITPOBOTHUKOBBIX
JINOJI0B, TaJIbBAHUKHU.

Pemenue pacu€THbIX 3a1a4 ¢ IBHO
3aTAaHHOM (PU3MYECKON MOJCIBIO C
HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyn TeMbl «IlocTosTHHBIN
BJIEKTPUYECKUN TOK.

Pacno3naBanue pu3nyecKux sBICHUN

B YYEOHBIX OMBITAX U OKPYKAIOIIEH
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DJIEKTPUYECKUN TOK B BAKyyMe.

CBOIICTBA JIEKTPOHHBIX TYYKOB.
[MonynpoBoauuku. CoGCTBeHHAs U
npuMecHasi IPOBOAUMOCTD
noJynpoBoAHUKOB. CBoiicTBa P—N-
nepexoja.

[TonynpoBOJHUKOBBIE — MPUOOPHI.
DNEeKTpUYECKU TOK B pacTBOPaX U
pacruiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTUYECKAS TUCCOIHAIIHS.

DIIEKTPOIIH3.

DIEKTPUYECKU TOK B Ta3ax.
CamoCTOSTENbHBIN U HECAMOCTOSI -
TeJIbHBIN pa3psaa. Momnus. [1nazma.

TexHu4yeckue yCTporucTBa U
MPAKTUYECKOE MPUMEHEHHUE:
aMIIepMETp, BOIBTMETP, PEOCTAT,
MCTOYHUKHU TOKA, 3JIEKTPOHArpeBa-
TEbHBIC TPUOOPHI, FTEKTPOOCBETH -
TETbHBIC TPUOOPHI, TEPMOMETP CO-
MPOTUBJICHUS, BAKYYMHBII AUO/I, T€-
PMUCTOPHI ¥ POTOPE3IUCTOPHI, TTOTY-
MPOBOJIHUKOBBIN TNOJ, TAJIbBAHUKA

YKU3HU: DJIEKTPUYECKasi TPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XUMHUUYECKOE,
MarHuTHOE JAEHCTBHUS TOKA. AHAIHN3
ANEKTPUUYECKUX SBICHUHN U MPOIIECCOB

B IICTISAX ITOCTOSSHHOTO TOKA C
HCTOJIb30BaHUEM 3aKOHOB: 3aKOH OMa,
3aKOHOMEPHOCTH MOCIIEI0BATEIBHOIO

Y MapaJJIEIbHOTO COEIMHEHUS
MPOBOJTHUKOB, 3aK0H J[>koyis-JIeHna.
Ornrcanne N3y4eHHBIX CBOMCTB BEIIECTB
U DJICKTPUYCCKUX SBICHUN C
HCII0JIb30BaHUEM (PU3UYECKUX BEITUYHUH:
AIIEKTPUYECKUI 3apsij], CUJla TOKa,
AIEKTPUYECKOE HAIIPSIIKEHHUE,
AIEKTPUYECKOE COMPOTUBJICHHUE,
paszHocTh noteHnuanos, J/IC, pabora

TOKa, MOIIIHOCTBH TOKa.

Hcnonb3oBanue nHYOPMAIIMOHHBIX TEX-
HOJIOTHH JIJIsl TIOUCKA, CTPYKTYypHUPOBa-
HUS, HHTEPIPETAIIMH U TTPEICTaBICHUS
uH(pOpMAIH TIPU TOATOTOBKE COO0IIIE-
HUI 0 IPUMEHEHUH 3aKOHOB ITOCTOSIHHO-
IO TOKA B TEXHHKE ¥ TEXHOJIOTHSIX

Hroro mo pazaeny (mporpamme)

22 (68)

Pe3epBHOE Bpems

2
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11 KVIACC

HaumenoBanue
Ne KonuuectBo OcHOBHbBIE BUJIBI ACSTEIBHOCTH
pa3esoB U TeM [TporpammHoOe conepxkanue
n/n 4acoB oOy4Jaromuxcs
y4eOHOro mpeIMeTa
Paszpnen 1. DinekTpoguHAMHUKA
1.1 | MarauTHoe mnoue. 11 [TocTosiHHBIE MarHuThI. [IpoBeneHne SKCIEPUMEHTA: U3YUEHUE

DJIeKTpOMarHuTHas
WHIYKITUS

BzaumojeiicTBrE TOCTOSHHBIX
MarHuToB. MarauTHoe 1oJe.
BexTop MarHuTHONW MHAYKLIWH.
[TpunIUn cynepno3unuu
MarHUTHBIX IT0oJeH. JInaun
MarHuTHOW MHAyKnuu. Kaprrna
JIMHUW MarHUTHOW WHIYKIUH OIS
MMOCTOSTHHBIX MarHuTOB. MarauTHoe
I10JI€ MPOBOJHUKA C TOKOM.
Kaptuna nuHuNA HHIYKIAU
MariuTHOI'O MOJISL JJIMHHOTO
MPSAMOrO MTPOBOJIHUKA U
3aMKHYTOTO KOJBIIEBOTO
MIPOBOJIHUKA, KATYIIKA C TOKOM.
OmneiT Opcrena. Bzaumoneiicteue
MIPOBOJIHUKOB C TOKOM.

Cuna Amnepa, e€ MOAYJb U
HampaBJICHUE.

Cuna Jlopenna, e€ MoayJib U
HarpasjieHue. /[BuxeHue

MAarHUTHOTO TOJIA KaTYIIKU C TOKOM;
HCCJICIOBAHUE JICUCTBUS OCTOSHHOTO
MarHuTa Ha paMKy C TOKOM;
HCCJICIOBAHNE SIBICHUS
AIEKTPOMArHUTHOM UHAYKIIVH.

OrneHka aOCOMIOTHBIX M OTHOCHUTEIBHBIX
MOTPEITHOCTEN 3MEpPEHU (DU3NUECKUX
BEJIMYMH.

OOBsiCHeHHE TIPUHITUIIOB JEHCTBUS U
YCJIOBUH 0€30MacHOro MPUMEHEHUS
MMOCTOSIHHBIX MAarHUTOB,
3JIEKTPOMAarHuTOB,

AJIEKTPOJABUTATEIISI, YCKOPUTEIIECH
AJIEMEHTAPHBIX YaCTHIIL,

VHAYKIIMOHHOW Teun. Pemenue
pacy€THBIX 3aJlad Ha IMMPUMEHEHUE
dbopmyI TEMbI

«MarsuTHoe mnoJie. JeKTpoMarHuTHas
VHIYKIWSD.
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3apsKEHHOW YacCTULbI B
OJHOPOJHOM MAarHUTHOM IIOJIE.

Pabora cuner  Jlopenna.
SIBiIeHUE 3IEKTPOMArHUTHOU
nHaykuuu. Ilotok Bektopa
MarHUTHON WHYKIUH.

DIIEKTPOABIKYILAS CUJIa UHAYKIHH.

3aKOH AJIEKTPOMArHuTHOMN
naaykuuu dapanes.

Buxpesoe anekTpuyeckoe moie.
DIIEKTPOABWKYIIAS CUJIA UHAYKIUU
B IPOBOJIHUKE, ABMKYIIEMCS
MOCTYIATEJILHO B OJJHOPOJHOM
MarHUTHOM IIOJIC.

[Ipasuio Jlenua.
NBAyKTUBHOCTS.

SIBieHre CaMOMHIYKIIHH.
DIEeKTPOJBIKYIIAsl CHUJIa
CaMOMHIYKIIHH.

3Hepr1/151 MAaromuTHOI'O IIOJIsI KaTYHIKH

C TOKOM.

Pemenne kayeCTBEHHEBIX 3a/1a4 C
OIIOPOY HA U3YUYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE
SIBIICHUS TeMbl «MarHuTHoOE II0JIC.
DNeKTpOMarHuTHas UHAYKIHS».
OrnpenesieHUe HapaBJIECHUS] BEKTOpa
WMHIYKIIMA MAarHuTHOTO TIOJIsS
MPOBOJHUKA C TOKOM, CWJIbI AMIIepa U
cuJiibl JIopeHia.

Pacno3naBanue pu3nyeckux sBICHUN B
y4eOHBIX OTBITAX U OKPYKAIOIICH
’KHU3HU: B3aMMOJICHCTBHE MarHUTOB,
AJIEKTPOMATrHUTHAS UHIYKIHUS,
JICMCTBHE MAarHUMTHOI'O I10JIs Ha
MIPOBOJTHUK C TOKOM M JBUXYIIUNCS

3apsi.
AHanu3 AIEKTPOMArHUTHBIX
ABJICHUNA  C HCMOJb30BaHUEM
3aKOHa AIEKTPOMArHUTHOU
VHYKIUU.
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DIJIEKTPOMArHUTHOE  TIOJIE.
TexHuyeckue yCTpoucTBa U
NPaKTUYECKOE PUMEHEHUE:
NIOCTOSIHHBIE MarHUTHlI,

QJICKTPOMArHUThI,
QJICKTPOABUTATCIIb, YCKOPUTCIIN
QJICMCHTAPHBIX qaCcTul,

WHAYKIIUOHHAA IICYb

Onncanne N3y4eHHbIX CBOMCTB
BEILIECTB U 3JIECKTPOMATrHUTHBIX
SBJICHUU C UCIIOJIb30BAHUEM
(bU3UYECKUX BEIUYUH: UHAYKIIUS
MAarHUTHOTO MO, cuiia AMrepa, cujia
Jlopenuia, UHAYKTUBHOCTD KaTYIIKH,
SHEPruUs JICKTPUUYECKOTO U
MarHUTHOTO IOJIEN

Uroro no pazneny

11
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Pasznen 2. Kojie0anua ¥ BOJHBI

2.1

Mexannueckue u
3JIEKTPOMATHUTHBIE
KoJIcOaHus

KonebarenbHas cucrema.
CB00OOTHBIE MEXaHUUYECKHUE
kosneOanus. ["'apmoHnyeckue
kosnebanus. [lepuon, yactora,
aMIUuTyAa u ¢asza KojaeOaHuu.
[Ipy>XNHHBIN MasITHUK.
MareMaTh4ecKuili MasiTHHK.
VYpaBHEHHE TAPMOHUYECKUX
kosnebanuid. [IpeBpaiienne sHepruu
IIPU TAPMOHUYECKUX KOJICOAHUSX.
KonebarensHbIit KOHTYD.
CB0OOOHBIE AIIEKTPOMATrHUTHBIE
KoJie0aHUsI B U1€AIbHOM
Kos1e0aTeTbHOM KOHTYpe. AHAIOT U
MEXKIy MEXaHUYECKUMU U

QJICKTPOMAaroiuTHBIMHU KOJIEOAHHUSIMH.

®opmyia Tomcona. 3akoH
COXpaHEHHUS YHEPTHUH B UAECATHHOM
Kosie0aTeTbHOM KOHTYpE.
[IpencraBieHne o0 3aTyXarIuX
KosneOanusx. BeiHyKeHHBIC
MEXaHUYEeCKHUE KoiaeOaHusl.
Pe3onanc. BeiHy)/1€HHBIE
AIIEKTPOMArHUTHBIE KOJIeOaHusl.
[TepemeHHBI TOK.

HccenenoBanue napaMeTpoB
K0J1e0aTeabHOM CUCTEMBI — IEpUO/a,
JaCTOTBI, AMILTUTYIBI U (a3l
Kose0aHuii (Mpy>KUHHBIN W/WIH
MaTEMaTUICCKUN MasTHHK ).
Hab6nroneHue 3aTyxaronmx KojaeoaHu.
HccnenoBanue CBOWCTB BBIHYXKICHHBIX
KOJIeOaHUH.

Habmonenue pezonanca. llpoBencaue
IKCIIEPUMEHTA!

HCCJIeIOBaHNE 3aBUCUMOCTH TIepuoja
MaJIbIX KoJIeOaHUM Ipy3a Ha HUTH OT
JUTMHBI HUTH ¥ MacChl TPy3a;
UCCJIeIOBaHUE NTIEPEMEHHOTO TOKA B
IENHU U3 MOCJIEI0BATEIHHO
COEIMHEHHBIX KOHJIEHCATOPA,

KaTYIIKH U PE3UCTOPA.

OreHnka aOCONIIOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEN U3MEPEeHUN (PU3NIECKUX
BEJTUYHH.

OOBsicHeHHE TPUHIIUIIOB JEUCTBUS U
yCIIOBUN 0€30MacHOTO IPUMEHEHUS
AIIEKTPUUECKOTO 3BOHKA, TEHEPATOpa
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CuHyconIanbHbIN IEPEMEHHBIN TOK.
MOoIIHOCTh IEPEMEHHOTO TOKA.
AMIUTUTYTHOE U AEHCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U

HanpsbkeHus. Tpancdopmatop.
[IpousBoxacTBo, nepenava u
noTpeOJIeHUE IEKTPUIECKOM
SHEPIruH. JKOJOTUUYECKUE PUCKHU

IIPU IPOU3BOJICTBE

anekTposHepruun. Kymnerypa
VICIIOJIb30BAHUS DJICKTPOIHEPTUU B
IIOBCETHEBHOM KU3HU.

TexHuueckue YCTPOKCTBA 51
IIPAKTUYECKOE [IPUMEHEHHUE:
DIEKTPUYECKUM 3BOHOK, I'€HEpaTop
IIEPEMEHHOIO TOKA,
AJIEKTpoIepesayd

JIMHHUH

IIEPEMEHHOI0 TOKA, JIUHUMN
AIIeKTponepeiay.

Peuienue pacu€THbIX 3a7a4 C SIBHO 3a-
JAHHOUM (U3NYECKON MOJIENBIO C UC-
M0JIb30BaHMEM OCHOBHBIX 3aKOHOB U
(bopMyI1, ONUCHIBAIOLIMX MEXaHUYEC-
KHU€ U AJIEKTPOMarHUTHBIE KoJieOaHusl.
Onucanue MEXaHUYECKUX U AJIEKTPO-
MarHUTHBIX KOJIEOAHUN C UCIOJIB30-
BaHHEM (PU3UYECKUX BEITUYMH:
NEPHUOJ] ¥ YacToTa KoJieOaHuH,
aMITuTyAa u dasza KojaedaHui, 3apsia
Y CHJIa TOKa B TaPMOHUYECKHUX
AIIEKTPOMArHUTHBIX KOJIeOaHUSIX.

PelreHne kaueCTBEHHBIX 3a7a4 C
ONIOPOM HA U3YYECHHBIC 3aAKOHBI,
3aKOHOMEPHOCTH, ONHCHIBAIOIIINE
MEXaHUYECKHUE U DIEKTPOMAarHuT-

HBIE KOJICOaHUSI.

PaGota B rpymnmax npu njiaHuPOBAHUH,
MPOBEACHUU U UHTEPIIPETALUH
PE3YIBTATOB OMBITOB, U aHATU3E
JIOTIOJIHUTENIbHBIX UCTOYHUKOB
uH(popMaluK Mo Teme
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2.2

Mexannueckue n
3JIEKTPOMATHUTHBIE
BOJTHBI

MexaHu4ecKkue BOJIHBI, YCIOBUS
pactpoctpanenus. [lepuosn.
CKopOoCTh pacnpoCTpaHEHHUs U JJIUHA
BOJIHBI. [lonepeuHsie u npoaoabHbIE
BOJIHBI.
Nutepdepentus u  audpakuus
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTh 3BYKa. [ pOMKOCTB
3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CJIOBUS
W3JIyYCHUS

AJEKTPOMArHUTHBIX BOJIH. B3anmHas
opueHTauuss BekTopoB E, B, v B
3JIEKTpOMarHuTHOU BosiHE. CBOMCTBA
AJIIEKTPOMArHUTHBIX BOJIH:
OTpa’KEHHE, IpEJIOMIICHHE,
TOJISIpU3aIIus, nudpaxims,
UHTEPPEPEHIHSL. CxopocTb
AIEKTPOMArHUTHBIX BOJIH.
[lIxama 3JIEKTPOMAarHUTHBIX
BOJIH. [Ipumenenune
ANIEKTPOMArHUTHBIX BOJH B
TexHuke W OwiTy. [IpuHIUTIBI
PaIHOCBA3U U TEIICBUICHHUS.

N3yuyenue oOpa3zoBaHus u
pacnpoCTpaHEeHUs! ONEPEYHBIX U
MPOJI0JILHBIX BOJIH. HabmoneHnue
OTpaXEHUsI U MPEJTOMIICHUS,
uHTephepeHIInu U AUGPaKIIIU
MexaHu4eckux BojH. Habmonenue

CBsA3HU TPOMKOCTH 3BYKA U BBICOTBI TOHA

C aMILTUTYI0M U YaCTOTOM KOJIeOaHuH,
3BYKOBOT'O PE30HAHCA.

HccnenoBanne CBOMCTB 3JIEKTPO-
MAarHUTHBIX BOJIH: OTPa)K€HUE, TIpe-
JIOMJICHHUE, TIOJIApU3aLusl, Tudpakius,
unTepdepennus. M3yuenue ycinoBuit
V3JIyYEHUS JIEKTPOMArHUTHBIX BOJIH,
B3aMMHOW OpUEHTalMu BEKTOPOB E, B,
V B 2JIEKTPOMAarHUTHOW BOJIHE.
N3ydenue npuMeHeHus dJIeKTpomar-
HUTHBIX BOJIH B TEXHUKE U OBITY.
OObsicCHEHNE TPUHIIUTIOB JIEHCT-

BUS U YCIIOBUI 0€3011aCHOTO
IIPUMEHEHHS] MY3bIKAJIbHBIX
WHCTPYMEHTOB, YJIbTPa3BYKOBOU
JIMATHOCTUKHA B TEXHUKE U

MEIUIMHE, paaapa,

paguoONpUEMHHUKA, TEIEBU30DA,
aHTeHHbI, Tenedona, CBY-neun.
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Pangunonoxkanus.
DJIEKTPOMArHUTHOE 3arpsi3HEHUE
OKPYKAIOLIEN CPELBI.
TexHu4YecKue yCTporucTBa U
NPaKTUYECKOE IPUMEHEHHE:
MY3bIKQJIbHbIE HHCTPYMEHTBHI,
yJIBTPAa3BYKOBasi TUAarHOCTUKA B
TEXHUKE U MEQULIMHE, pajap,
paauonpUEMHUK, TEJIIEBU30P,
anTeHHa, renedon, CBU-neun

Pemenune pacdy€THBIX U KAa4E€CTBEHHBIX
3a71a4 C OIIOPOU Ha U3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH, OITMCBIBAIOIIINE
paclpoCTpaHEHUE  MEXaHUYECKUX U
ANEKTPOMATHUTHBIX BOJIH.
Hcnons3oBanue nH(GpOpMaIMOHHBIX
TEXHOJIOTHH JIJISI TTIOKMCKa,
CTPYKTYPUPOBAHUS, UHTEPIPETALIMH U
npeacTaBiaeHus HHGOPMAIIUKA TIPU
IIOATOTOBKE COOOIIEHUIT 00
WCTIOJIb30BAHUHU 3JIEKTPOMArHUTHBIX
BOJIH B TEXHUKE. Y4YaCTHUE B INCKYCCUH
00 2JIEKTPOMArHUTHOM 3arps3HEHUH
OKPY’KAIOIIEH CPEbI.

Pabota B rpynmax npu

TUIAHUPOBAHUHM, ITPOBEACHUU U
WHTEPIPETALUN PE3YIHTATOB OIBITOB

Y aHAJIN3€ JTOMOJHUTEIBHBIX
HMCTOYHUKOB HH(POPMAIIUU 10 TEME
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2.3

Onruka

10

I'eomerprueckas onTuka.
[IpssMonmuHEiHOE pacpOCTPAHEHUE
CBETa B OHOPOAHOM cpexe. Jlyu
cBeTa. TOUueuHbIM HCTOYHUK CBETA.
OtpaxeHnue cBeTa. 3aKOHBI
oTpaxkeHus cBeta. [loctpoeHune
U300pa’KeHUH B IIJIOCKOM 3€pKaje.
[Ipenomiienue cera. 3aKOHbI
npesoMiieHus cBeTa. AOCOTIOTHBIM
nokasarens npenomiienus. [lomnoe
BHYTPEHHEE OTPaXKEHHUE.
[IpenenpHbIN yrou

IIOJTHOTO BHYTPEHHETO

OTpaXEHUSI.

Hucnepcus ceeta. CiioXKHBIN COCTaB

Ocnoro ceeTta. IBer.

Coluparoimue 1 paccerBaroIIne
nvH3bl. ToHKas nuH3a. POKYCHOE
pacCTOSIHUE U ONTHYECKAsl CUIIa
TOHKOU JINH3BI. [locTpoeHue
N300paKEHUN B COOMPAOIINX U
paccenBarOINX JUH3AX.

N3yueHne sBIEHUS MOJTHOTO
BHYTPEHHETO OTPAXKEHHUS, €TO
IIPUMEHEHMS B CBETOBO/IE.

N3ydenue Mozese MUKPOCKOIIa,
TEJIECKOTIA.

[lonyyeHne crekTpa € IOMOIIBIO
IpU3MbI U TU(PPAKIIMOHHON PEIIETKH.
N3mepenue nokazarens NpeaoMICHUS
CTEKJIA.

HccnenoBanue CBOMCTB M300paKeHUH
B JIMH3aX.

OOBbsiCHEHUE NPUHIUIIOB JEHCTBUS U
yCII0BH 0€301acHOro MpUMEHEHHUs
OYKOB, JIYIIbI, hoTOATIIaApaTa,
IIPOCKLIMOHHOIO amnrapara,
MHUKPOCKOIIA, TEJIECKONa, BOJIOKOHHOMN
OINTUKHU, AUPPAKIIMOHHON PEIIETKHY,
MOJISIPOUIA.
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dopMyJiia TOHKOU JIUH3BI.
VBenuueHue, 1aBacMoe JIMH30M.
[Ipeneinsl npuMEHUMOCTH
F€OMETPUUYECKOU ONTHUKH.
Bonnosas ontuka. Uatepdepenius
cBeTa. KorepeHTHbIE NCTOYHUKM.
VcnoBust HaOMIOAEHAS
MaKCHUMYMOB U MUHUMYMOB B
uHTEep(HEPESHIIMOHHOU KapTUHE OT
JBYX CUH(a3HBIX KOTE€PEHTHBIX
HMCTOYHUKOB.

Judpakius ceTa.
JudpakunonHas pemeérka.
YcnoBue HaOIIOEHUS TJIABHBIX
MaKCUMYMOB IpU MaJICHUU
MOHOXpPOMAaTHUYECKOr0 CBETa Ha
TU(DPaKITUOHHYIO PEIIETKY.

Pemenne pacu€THbIX 3a7a4 C SIBHO
3aIaHHOM (PU3UYECKON MOJCIBIO C
HCIIO0JIb30BaHUEM OCHOBHBIX 3aKOHOB U
bopMys1 TEOMETPUIECKON ONITHUKH.
IlocTpoenue u onucanue
M300paKEHUs, CO3/]aBAEMOTI0 MJIOCKUM
3epKaJioM, TOHKOW JTMH30M.
PaccmoTpenue peenon
MIPUMEHUMOCTH T€OMETPUIECKON
OTITHKH.

Pacno3naBanue pu3nyeckux sBICHUN B
OMbBITaX U OKPYKarOLIEH KU3HU:
MPSIMOJIMHENHOE PacCIpOCTPAHEHUE
CBETa, OTPAXKEHUE, TPEIIOMIICHHE,
uHTephepeHnus, Tudpakius u
MOJISIpU3aLUsl CBETA, JUCIIEPCUS CBETA.
N3ydeHnne ycmoBuii HaOIIOICHUS
MaKCUMyMOB U MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JABYX

CI/IH(I)a?)HI)IX KOI'CpCHTHBIX NCTOYHHUKOB.
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[Tonspuszanus ceera. TexHuueckue
YCTPOMCTBA U MIPAKTUYECKOE
IIPUMEHEHHE: OYKH, JIYIa,
dboToanmnapat, MPOEKITMOHHBII
arnrapar, MUKpOCKOI, TeJIECKOTI,
BOJIOKOHHAs OITHKA,
nupakuroOHHas peméTka,
HOJISIPOU T

VYcnoBue HAOIIOAEHUS TIaBHBIX
MaKCHMYMOB TIPH TIaICHAH
MOHOXPOMAaTHYECKOTO CBETa Ha

TU(PaKIUOHHYIO PEIIETKY. AHAIHU3

ONTUYECKUX SIBICHUN C
UCIIOIb30BAHUEM 3aKOHOB: 3aKOH
IIPSIMOJIMHENHOTO
pacIpoOCTPaHEHUS CBETA, 3aKOHBI
OTPaKEHUS CBETA, 3aKOHBI
npesiomieHus ceera. Onucanue
ONTUYECKHUX SIBJIICHUHN C
UCIIOJIb30BaHUEM (PU3NYECKUX
BEJIMUYUH: (POKYCHOE PacCTOSIHUE U
ONTUYECKAst CWJIA JINH3BI

Hroro no pazneny
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Paznea 3. OcHOBBI cCrieNMAJIBLHON TEOPUHU OTHOCUTEJIbHOCTH (1asiee — CTO)

3.1 | OcHOBBI cienUaNbHOU 4 ['panuiel npuMeHUMOCTH PenreHne kaueCcTBEHHBIX 3a7a4 C
TEOpUU KJIACCUYECKON MEXAHUKH. OTNOPO HA U3YUYEHHBIE MTOCTYJIAThI
OTHOCHUTEIIBHOCTH [locTynatel cienuanbHON TEOPUH CTO.

OTHOCHUTCIIBHOCTH. Hcnonw3oBanue nH(MpOpMaIMOHHBIX
MHBAPHAHTHOCTH MOJIYJISl CKOPOCTH | TeXHOJIOTHIA IS TIOKCKA,
CBCTa B BaKyyME€, IIPUHIUII CTPYKTYPUPOBAHUSI, MHTEPIIPETALUUA U
OTHOCHTEILHOCTH DUHIIITCHHA. MIpeaCTaBICHUS I/IH(I)OpMaHI/II/I pu
OTHOCHTENBLHOCTh MOATOTOBKE COOOIIEHUI O TpaHHIIaX
OJTHOBPEMEHHOCTH. 3aMe/IJICHHE IIPUMEHUMOCTH KIJIACCUYECKON
BpPEMCHH M COKpAIICHUC TJINHBI. Mexaduku 1 ocaoBax CTO
DHEPrusi U UMIYJIbC
pPENATUBUCTCKON YyacTUllbl. CBA3b
MAaCCBI C YHEPTUEN U UMITYJIbCOM
PENATUBUCTCKOM YaCTULIBI. DHEPIus
TOKOS

Utoro no pazneny 4
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Pasnen 4. KBanroBas ¢pusuxa

4.1

DeMeHThl KBAHTOBOU
OIITUKH

®ortonbl. Dopmyna Ilnanka cBA3u
sHEpruu (POTOHA C €ro YaCTOTOM.
DOHeprus U UMITYJIbC

¢dotona. OTKphITHE U
WCCIIeJIOBaHNE

dotoaddexra. OnbiTer A.T.
CroneroBa. 3aKOHBI
dboTorddexra. YpaBHeHHE
DitHTeitHa 111 hoTodddexra.
«KpacHast rpanuIa
dotorddexra. JlaBaeHue cBera.
Omnpritel [1.H. JleGenena.
XUMHYECKOE JIEHCTBUE CBETA.
TexHu4yeckue yCTpoWcCTBa U
NPAKTUYECKOE  MPUMEHEHHE:
dboTtosmeMerT,  (GOTOIATUHK,
COJIHEUHas OaTapest, CBETOIHO.T

Hab6mtonenue gororddexra Ha
YCTaHOBKE C IMHKOBOU IUIACTUHOM.
HccnenoBanne 3aKOHOB BHEIIHETO

dbotorddexra.

OOBsiCHEHHE OCHOBHBIX MTPUHIIUIIOB
JIEUCTBUSI TEXHUUYECKUX YCTPOMCTB,
TaKuX Kak: GOoTOdJIeMEeHT, (OTOIaTUHK,
coJHEeYHas Oarapesi, CBeTOANO; U
yCJIOBHUH WX 0€301aCHOTO MPUMEHEHUS
B MPAKTUYECKON KU3HMU.

Peuienue pacu€THbIX 3a7a4 ¢ IBHO
3aIaHHOM (PU3MYECKON MOJCIBIO C
VCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (hOpMYJI KBAHTOBOM OTTHUKH.
Peuienue kayeCTBEHHBIX 3a/1a4 C
ONIOPOM HA U3YYECHHBIC 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOM ONTHKHU.
PacrioznaBanme ¢puznueckux sBICHUN
B y4E€OHBIX OMBITAX:
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(boToaneKTprUUecKuil 3P(HEKT, CBETOBOE
TlaBJICHHE.

Onurcanne n3y4eHHbIX KBAHTOBBIX
SIBJICHUW U TIPOLIECCOB C
UCIOJIb30BaHUEM (U3HUECKUX
BEJIMYUH: CKOPOCTh
AIIEKTPOMArHUTHBIX BOJIH, JUIMHA
BOJIHBI M YaCTOTa CBETA, SHEPTHUS U
UMITYJIbC (POTOHA

60



4.2

Crpoenue atoma

Mopens atoma Tomcona. OnbITsI
Pezepdopaa mo paccesHuio a-
yactull. IDlmanerapnas woxaenb
aroma. [Toctymnatel bopa.
Nznyuenue u nornomienne GOTOHOB
MIpH [IEPEXO0JIe aToMa C OJHOTO
YPOBHS SHEPTUM Ha Ipyroul. Bunsl
criekTpoB. CIIEKTp ypOBHEN SHEPTUU
aToMa BOJOpOAA.

BonHoBbIE cBOMCTBA YacTUll. BOoHBI
ne bpons.
KopnyckynsspHOBOJTHOBOM JIyaii3M.
CHOHTaHHOE U BBIHYKJIEHHOE
U3JIyYCHHUE.
TexHnueckue
IIPAKTUYECKOE TPUMEHEHNUE:
CIICKTPAJIBHBIN aHAJIN3

(CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN
KOMITBIOTEP

YCTPOKCTBA 51

N3yuenne monenu onbita Pesepdopra.

IIpoBenenue dKCriepuMeHTa 10
HaOII0/ICHUIO JIMHEHYATOTO CIIEKTpA.
Onenka abCONIOTHBIX U
OTHOCUTEJbHBIX MOTPEITHOCTEN
U3MepeHul (HU3NYECKUX BEITHMYMH.
N3yuenue monenu atoma: ToMcoHa,
MJIAHETAPHOW MOJIEIU aToMa, MOJEIU
aroma bopa.

N3ydeHue cnekTpa ypoBHEN SHEPTrUn
aToMa Bojopojaa. OObsicHEeHHE
MIPUHIUATIOB JICMCTBUS U YCIOBUH
0e30macHOro NpUMEHEHUs
CIEKTPOCKOIIA, JIa3epa, KBAHTOBOTO
KOMIIBIOTEPA.

PelreHne kaueCTBEHHBIX 3a7a4 C
ONIOPOM HA U3YYECHHBIC 3aAKOHBI,
3aKOHOMEPHOCTH U (pr3udeckue
saBieHus 1o TeMe «CTpoeHue
aToMay.
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PacnioznaBanue pu3nyeckux sBICHUN
B y4€OHBIX ONBITaX: BO3HUKHOBEHUE
JIMHENYATOrO CIEKTPA U3IIYUYCHHUS.
AHann3 KBaHTOBBIX MPOLIECCOB U
SIBJICHUW C UCIIOJIb30BaHUEM
nocrynaros bopa

4.3

ATOMHOE S7IpO

DKCIEPUMEHTBHI, JOKa3bIBAIOIIHE
CJIO)HOCTb CTPOCHHUS SAPA.
OTKpbITHE PATUOAKTUBHOCTH.

Omneitel Pezepdopaa mo onpee-
JICHUIO COCTaBa PalO0aKTHBHOTO
uznydyeHusi. CBoiictBa anbda-, 6eTa-,
raMma-u3iayuyeHus. Bnusinue
PaAMOaKTUBHOCTH Ha JKUBbBIE
OpraHU3MBbI.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyxnonnas monens siapa
I'efizenbepra-MBaneHko.

3apsan sapa. MaccoBoe 4ucio siapa.
N3oTomnsl.

Anbda-pacnan. DIeKTPOHHBINA U
MO3UTPOHHEIN OeTa-pacna.
["ammanznyyenue. 3akoH
PaIMOaKTUBHOTO pacmaja.
DHeprusi CBS3M HYKJIOHOB B S7PE.
SnepHblie CUIIBI.

M3y4yeHune 3KCIepUMEHTOB, JIOKa3bI-
BaIOIINX CJIOKHOCTh CTPOCHUS aTOM-
Horo sifpa. McciaenoBanue TpekoB
gacTull (10 rOTOBBIM (oTorpadusim).
W3y4yeHue siACpHBIX CHJI, SACPHBIX
peakuuii CHHTEe3a U pacraja,
TEPMOSIIEPHOTO CUHTE3A.

N3yyeHne HyKJIOHHOM MOJIENH s1pa
['eitzenbepra-lBaneHKO.
OObsicHEeHHE YCTPOWCTBA U IPUMEHE-
HUS JO3UMETPa, Kamepbl Bunbcona,
SJIEPHOTO peaKTopa, aTOMHON OOMOBI.
Pemenue 3agaud ¢ onopoit

Ha TIOJTyYEHHbIE 3HAHUSA, B T.4. O 3aps/e
¥ MacCOBOM YHCJIE SApA.

PacrioznaBanme GpuznuecKkux SBICHUN
B YYEOHBIX OMBITAX U B OKPYXKaIOIIei
JKA3HU: €CTECTBEHHAS U UCKYCCTBEHHAs
PaIrOaKTUBHOCTD.
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JHedexT Macchl spa.
Snepnbie peakuuu. [lenenue n

CUHTE3 SEp.

Snepubiii peakrop. TepmosaepHbIi
cunTtes. [Ipo6iembl U nepcreKTUBbI
SIZICPHOM DHEPIETUKHU.
DKOJIOTUYECKHE ACTIEKTHI SIEPHOMN
JHEPreTUKHU.

DneMeHTapHble yacTullbl. OTKpbITHE
IIO3UTPOHA.

Mertonabl HAOMIOACHUS U
pErucTpanuu 31eMEHTAPHBIX
YaCTHLL.

OyHIaMEHTaJIbHbIE
B3auMoAecTBUI. EQUHCTBO
bu3UIECKON KapTHHBI MHPA.
TexHnueckue ycTporucTBa U
IIPAKTUYECKOE TPUMEHEHHUE:
JI03UMETp, KaMepa BuibcoHa,
SIEPHBIN pEaKkTop, aToMHasi bomba

OnucaHue KBaHTOBBIX SIBJICHUHN U
IPOLIECCOB C UCTIOIb30BAaHUEM
(buU3MYECKUX BETUYMH: TIEPUOJ]
HoJIypacnaja, SHEprus CBsi3U
aTOMHBIX s17Iep, Ae(PEKT MaCCHI siipa.
AHann3 IpoLECCOB U SIBIIEHUM C
UCIOJIb30BaHUEM 3aKOHOB U
HOCTYJIATOB: 3aKOH COXPAaHEHUS
AJIEKTPUYECKOI0 3apsija, 3aKOH
COXpaHEHUsI MacCOBOI'0 YHCIIa,
nocrynatel bopa, 3akoH
pazoaKTUBHOTO pacmaja.

VYuactue B paboTe Kpyrioro croia
«DyHTaMEHTaJIbHBIE B3AUMOJCUCTBUA.
EnuacTtBO  Qusmueckoil  KapTHHBI
MHUPAY.

Hcnonb3oBanue nHGOPMAITMOHHBIX
TEXHOJIOTHUH JIJIsl TOKUCKA,
CTPYKTYpUPOBaHHUSI, UHTEPIPETALIUU U
npecTaBieHus HHOpMAIUU pH
MOJITOTOBKE COOOIICHUI O MTPUMEHEHUHT
3aKOHOB KBAaHTOBOUW (PM3UKHU B TEXHHUKE
Y TEXHOJIOTHUSIX, YKOJIOTUYECKHUX
acreKTax siIepHOU SHEPreTUKU

Hroro no pazneny
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Paszgen S. DiieMeHTBHI ACTPOHOMHUM U ACTPO(PU3IUKH

5.1

DeMEHTBI
ACTPOHOMHH U
acTpou3uKu

7

DTanbl pa3BUTUS ACTPOHOMUMU.
[IpukiiagHoe 1 MUPOBO33PEHUYECKOE
3HAYE€HHE aCTPOHOMUH.

Bun 3Bé3anoro nebda. Co3Be3nius,
sSpKue 3BE37bI, IUIAHETHI, UX
BUJIMOE JIBHIKECHUE.

ConHeyHast cucTeMa.

Connue. ConHeuHass aKTUBHOCTD.
Ucrounuk snepruu CoJiHIa U
3BE3J1. 3BE3/IBI, MX OCHOBHBIC
XapakTepUCTUKU. [narpamma
«CTEKTpalIbHbIN KJ1acc —
CBETHUMOCTBY». 3BE3JIBI TJIaBHOM
II0CJIeJ0BAaTEIbHOCTH. 3aBUCHMOCTh
«Macca — CBETUMOCTB» JIJIS 3BE3]T
IJIAaBHOM ITOCJIEIOBATEILHOCTH.
BryTpeHHee cTpoeHune 3BE3 .
CoBpeMeHHBIE TIPEJCTABICHUS O
MIPOUCXOXKJACHUU U DBOIIOIUHU
Connna u 3BE3/1. DTaIlbl )KU3HU
3BE3 .

Muteunsiii [TyTe — Hama ["amakTuka.
ITonmosxenue u amxkenue CoJiHIIA B
I'anmaxkTnke. THIIBI TaTaKTHK.

IToaroToBka coobiieHui 00 Tamax
Pa3BUTHS ACTPOHOMUH, O PUKIATHOM
¥ MUPOBO33PEHYECKOM 3HAUCHUU
aACTPOHOMHH, O METOJIaX MOJyUEHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOMU
ACTPOHOMMH.

N3yueHne coBpeMEHHBIX
MPEACTaBICHUN O TPOUCXOKICHUN U
sBosroruu CoHIA U 3BE3].
N3ydeHue TUMOB rajaKkTHK,
paayorajakTHK U KBa3aposB.
N3yueHnne nBuxeHUs HEOECHBIX Te,
SBOJIIOIIMHU 3BE3]1 U BeeneHnnom,
MIPOIECCOB, TPOUCXOISIIUX B
3BE37aX, B 3BE3JHBIX CUCTEMAX, B
MEXKTaJIAKTUUECKOM cpelie,
MacImTabHON CTPYKTYphI BeelleHHOIA.
OOmbsicHeHue pacmupeHus: BeeneHHoi
Ha OCHOBE 3aKOHa Xab0Ja.
[ToaroToBKa K 00CYKICHHUIO
HEpEIICHHBIX MPO0JeM aCTPOHOMHUHU.
[TpoBenenne HabmOICHUI
HEBOOPYKEHHBIM I'J1a30M C
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6.1

Hroro no pazneny
Pa3pgea 6.
Oo0o01maromnee
NMOBTOPEHHE
O06o0maroriee
MTOBTOPCHUE

PaI[I/IOFaHaKTI/IKI/I H KBa3aps.l.

YeEpHble AbIPHI B AApax TalaKTUK.
Bcenennas. Paciuiupenue
Bcenennoii. 3akon Xa66u1a.
Pazberanue ranaktuk. Teopus
bonbioro B3psiBa. Penukrosoe
U3JIyYEHUE.

MacmtabHas cTpykTypa
Bcenennoi. MeraranakTuka.
Hepeménnnie npobiembl
aCTPOHOMHH

O000111eHNE U CUCTEMATU3ALHS
coJiep KaHus pa3IesioB Kypca
«Mexanuka», «MosekysipHas
bu3uKa ¥ TEPMOTUHAMHUKA,
«DnexkTpoauHamukay, «Konedanus
¥ BOJIHBI», « OCHOBBI CTICTIMATTEHOM
TEOPUU OTHOCUTEITLHOCTH,
«KBanToBas pusuka», « IMeMEHTHI
ACTPOHOMUH U aCTPOPUZUKI».

MCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
IIPUIIOKEHUM TSI OIIPEAEIICHUS
MOJIOKEHUSI HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3ausi CeBEpHOIo MOJIYyIIAPHUS

U pKUE 3BE3/bI.

[IpoBenenne HaOIOAEHUN B TEIECKOM
Jlynsl, nnaner, Muieunoro Ilytu.
VYyacTue B IUCKYCCUU O HEPEIIEHHBIX
npoOJieMax aCTPOHOMHUH

VYyacTre B TUCKYCCHH O POJIU (DU3UKH
Y aCTPOHOMHH B Pa3IMUHBIX cepax
JEeITEIIbHOCTH uelioBeka. [loaroroska
COOOIIEHU 0 MecTe (PU3HICCKOM
KapTHUHBI MHUPA B PSTY COBPEMEHHBIX
MPEJICTABJICHUN O MPUPOJIE.
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6.1

Ponb ¢pusuku u actpoHOMMM B
SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKOU chepax
NEATEIIbHOCTU YEIOBEKA, POJIb U
MeCTO (PU3MKHU U ACTPOHOMUHU B
COBPEMEHHON HAYyYHOU KapTUHE
MUpa, 3HAYEHHUE ONMHUCATENBHOM,
CUCTEMAaTU3UPYIOLIeH, 00BSICHU-
TEJIBHOU U MPOTHOCTHYECKON (PyHK-
Ui GU3HUecKol Teopuu, poiib (hu-
3UYECKOU TeOpuH B POPMUPOBAHUU
npeAcTaBiIeHu 0 GU3UIECKON Kap-
TUHE MHpa, MECTO (PUZNYECKON
KapTUHBI MHpa BOOLIEM psy COB-
PEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUN O IPUPOJIE

BrinosiHeHne yueOHbIX 3a1aHUi,
JEMOHCTPUPYIOLIUX OCBOCHUE
OCHOBHBIX MOHATUHN, (PU3UUECKUX
BEJIMYMH U 3aKOHOB Kypca (pU3uKu
10-11 kmaccoB

Utoro no pazneny 4
PezepBHOE BpeMms 3
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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