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denepanbHas pabouas nporpamma o yueoHnomy npeamety «duszurkay (0a30BbIit
ypoBeHb) (TIpeaMeTHast 001acTh « ECTECTBEHHO-HAYUYHbIE TTPEAMETHI» ) BKIIOUAET
MOSICHUTENBHYIO 3aIMCKY, COIepKaHNE O0yUCHHUSI, INTAHUPYEMbIE PE3yJIbTAaThI
OCBOCHHMSI MPOTPAMMBI TI0 (PU3KKE, TEMATUUECKOE TIJIAHUPOBAHHE.

[TosicHuTenpHasl 3amMCKa OTpakaeT OOUIMe UEeNW W 3aJladyd U3y4yeHUus (PU3MKH,
XapaKTePUCTUKY TCUXOJIOTMUYECKUX MPEANOChUIOK K €ro HM3YYeHHIO O00yYarolIMMHUCH,
MECTO B CTPYKType y4eOHOro IUIaHa, a TaKKe MOJIXOIbl K OTOOpY colepkaHus, K
OTIPEIETICHUIO TUIAHUPYEMBIX PE3yJIbTaTOB.

Conepxanue OOydeHMs] PACKpbIBAa€T COJAEpXKAaTEeNbHbIE JIMHUHU, KOTOPBIE
npeIaraTcs Uid 00s13aTEIbHOTO M3YyUEHHUsl B KaXKIOM KJIAcCe Ha YPOBHE CPEIHEro
o01miero oOpa3oBaHwms.

[Inanupyemble pe3yibTaThbl OCBOGHHS MPOTpaMMbl MO (U3MKE BKIIOYAIOT
JUYHOCTHBIE, METANpeIMETHBIE PEe3yNbTaThl 32 BECh MEPHOJ] OOy4YeHHsS Ha YpOBHE
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cpenHero obmero ooOpa3oBaHus, a TAK)Ke PEIMETHBIE TOCTHKCHHS 00yJaromerocs 3a
KaXKJIbI 101 00yUYeHus.

MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o pu3mke 6a30BOT0 ypOBHS Ha YPOBHE CPEIHETO 001IeT0 00pa30BaHUS
pa3paboTaHa Ha OCHOBE IMOJIOKEHUN U TpeOOBAaHUM K pe3ybTaTaM OCBOCHHUSI OCHOBHOM
oOpa3oBarensHOM Tporpammel, npencraBieHHbIx B PI'OC COO, a Takke ¢ yd4éToM
benepasnbHOM paboyeil mporpaMMbl BOCIIUTAHUS U KOHIICTIIIMY MPENnoaBaHus y4eOHOTro
npeamera «®duszuka» B oOpaszoBaTelbHBIX opranuzanusax Poccuiickoit dDexnepaium,
peaTu3yIoIIMX OCHOBHBIE 00Pa30BaTEIbHBIC MPOTPAMMEBI.

Conepxxanue mporpaMmbl 10  (U3UKE HampaBlIeHO Ha  (OPMHUPOBAHHE
€CTECTBEHHOHAYYHOW KapTUHBI Mupa oOydaromuxcs 10-12 kmaccoB mpu oOydeHUH UX
¢uzuke Ha 0a30BOM YypOBHE Ha OCHOBE CHCTEMHO-AESITEIbHOCTHOTO IMOJAXOJA.
[Iporpamma 1o ¢usuke coorBeTcTBYeT TpeboBaHusiM GI'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, NPEIMETHBIM U METANpeAMETHBIM pe3yjbTaTaM OOYYEHMs, a TakKke
YUHUTHIBAET HEOOXOIMMOCTh pEAIM3allUd MEXIPEIMETHBIX CBsI3ed (QU3MKU ¢
€CTECTBEHHOHAYYHbIMU y4eOHBIMU NpeaMeTaMu. B Hell onpenensitoTcs OCHOBHbBIE LIENN
n3y4deHus: PU3MKHU Ha YPOBHE CPEHETO 00111eTr0 00pa30BaHus, IJIAHUPYEMbIE PE3YIbTaTh
OCBOCHHMSI Kypca (PM3HMKHU: JTUYHOCTHBIE, METaNpeIMeTHbIE, NMpeAMETHbIE (Ha 0a30BOM

YPOBHE).
[Iporpamma mo ¢u3MKe BKIIOYACT: TJIAHUPYEMBIE PEe3ybTaThl OCBOCHHS Kypca
¢u3uky Ha 6a30BOM YPOBHE, B TOM

YUCJIe TPEAMETHBIC pPe3yJbTaThl MO ToJaM OOYYEHHs; COICp KaHHE
ydaeOHoro npeamera «dusnkay» mo rogaM o0ydeHuUs.

[Iporpamma no (u3uKe MOXKET OBITh HUCIOJb30BAHA YUMUTENSIMU KaK OCHOBA IS
COCTaBJICHHMsI CBOMX paboumx mporpamm. [Ipu paszpaboTke pabodeil mporpaMMbl B
TEMaTUYECKOM IJIAHUPOBAHUHU JIOJKHBI OBITh YUTE€HBl BO3MO>KHOCTH HCIOJIb30BaHUS
AIEKTPOHHBIX (1 pOBBIX) 00pa3oBaTeIbHBIX peCypcoB, ABJISTFOIUXCS
y4eOHOMETOAMYECKUMHU MaTepuaiamMu (MyJbTUMEAUUHbBIE MPOTPAMMBI, 3JIEKTPOHHBIE
y4eOHUKM W 3aJa4YHUKH, DIJIEKTPOHHbIE OMOJIMOTEKHU, BUPTyalbHBIE JIabDOPATOPHH,
UTPOBBIE  MPOTPaMMBbl, KOJJIEKIMH IUGPOBBIX  00pa30BaTENbHBIX  PECYPCOB),
peaNM3yIOIUMHI JUIaKTHUECKUE BO3MOXHOCTH MH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUM, COIEPKAHUE KOTOPBIX COOTBETCTBYET 3aKOHOIATEIHCTBY 00 00pa30BaHUH.

[IporpamMmma mo ¢u3nMKe HE CKOBBIBAET TBOPUECKYIO HHHUIIMATUBY YYHUTENIEH U
IPEIOCTABIIAET BO3MOKHOCTD JUIsl PeaIU3allui Pa3IMuHbIX METOJAUYECKUX MOJIXOJ0B K
OpraHu3aluu oO0y4deHHs (U3MKE MPU YCIOBHH COXpAaHEHUS o0O0s3aTeNbHOM YacTH
COJIEp KaHMs Kypca.
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dwuszuka Kak Hayka 0 Hambojee OOIIMX 3aKOHaX MPHUPOJIbI, BBICTyMAas B KaueCcTBE
y4eOHOro mpeaMeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HAaHUU 00
okpyxatomeM wupe. IIKombHBIH Kypc GU3HKH — CHCTEMOOOpPa3yIoNi IS
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI JIeXKAT B
OCHOBE TIPOIIECCOB U SIBICHMH, H3y4YaeMbIX XHMMHEW, Ouonorueu, (u3nyeckoi
reorpadueld u actpoHomueil. VMcnoiap3oBaHue W aKTUBHOE MPHUMEHEHHE (PU3MUECKHX
3HAaHUU OIpeNesieT XapakTep U pa3BUTHE DPA3HOOOpPA3HBIX TEXHOJIOTUH B cdepe
DHEPreTUKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, IOJYYEHHMS HOBBIX MaTEpUAIOB  C
3aJJaHHBIMU CBOMCTBaMHM W Jpyrux. M3ydenune ¢u3vku BHOCHUT OCHOBHOM BKJaJa B
(opMHUpOBaHKE €CTECTBEHHO-HAYYHON KapTUHBI MHpa 00y4aromuxcsi, B pOpMUPOBaHUE
YMEHUN NPUMEHATh HAY4YHBIA METOJ MO3HAHWA NPHU BBIIOJIHEHHUH HMH Yy4eOHBIX
HCCJIEIOBAHU.

B ocHOBY Kypca (pu3uKku 17151 ypOBHS CpEAHET0 001Iero o0pa3oBaHUsl MOJIOKEH P
UJEN, KOTOPbIE MOXKHO PACCMAaTPUBATh KAK IPHUHIIUIIBI €r0 TOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypCc SBISIETCS JIOTHYECKU
3aBEpUIEHHBIM, OH COAEPXKHUT MaTepual M3 BCEX pa3leioB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJITACCUYECKOI, TAK 1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEil MaTtepuan Kypca Gpu3nku oObeIuHEH
BOKpYI (u3nueckux Tteopuil. Benymwmm B Kypce sABisgercs (OpMHpPOBaHUE
IIPENCTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuszanus MpeanosaraeT HUCHOJb30BaHUE
T'YMAaHUTAPHOTO MOTeHIMaNa (PU3MIECKON HAyKH, OCMBICIICHUE CBSI3U Pa3BUTHUS (PUUKU
C pa3BUTHEM OOIIECTBA, a TaKXe C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
HKOJIOTUYECKUMHU MTPOOTIEMaMHU.

Hoes npuknaonoti nanpaénennocmu. Kypc Gu3nku npeanojaraeT 3HakOMCTBO €
IIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTHUECKUX MTPUIOKEHUN U3yUEHHBIX TEOPHI U
3aKOHOB.

Hoes sxonocuzayuu peainsyercsi IOCPEACTBOM BBEJICHUS dJIEMEHTOB COJIEpPKaHUS,
MOCBSALIEHHBIX SKOJOTUYECKUM TMIpOoOJieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHBI  C
pa3BUTHEM TEXHHKU W TEXHOJOTHH, a Takke 00CYyXIeHHs MpoOieM palroHaIbHOTO
PUPOAOTIOIH30BAHUS U SKOJOTUYECKON O€30MaCHOCTH.

Crep>XKHEBBIMU 3JIEMEHTaMH Kypca (U3MKHM Ha YPOBHE CpEIHEro oOIIero
oOpa3zoBaHus SBISOTCA (usmdyeckue Teopuu ((HOpMHUPOBAHUE TMPEACTABICHUM O
CTPYKType TOCTpOEHHUs (DU3UYECKON Teopuu, pojiu (PyHIaMEHTAIbHBIX 3aKOHOB U
NPUHIUMIIOB B COBPEMEHHBIX NPEACTABICHUSIX O NPUPOAE, I'PAHHULAX NPUMEHHUMOCTU
TEOPUH, JIJIs1 ONIMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U IIPOLIECCOB).

CucTeMHO-eSTEIbHOCTHBIN TOJX0/ B Kypce (PU3MKU peanu3yeTcsl Mpexie BCEero
3a CYET OpraHu3aluy SKCIEPUMEHTAIbHOM AesITebHOCTH 00yydaromuxcs. /s 6a3oBoro
YPOBHS Kypca (PM3UKH — 3TO UCIIOJIb30BAHUE CUCTEMBI (PPOHTANIBHBIX KPATKOBPEMEHHBIX
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IKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPBIE B MporpamMme 1o (Hu3uke 00beIMHEHbI
B OOIIIMI CIIUCOK YUEHUUYECKUX MTPAKTUYECKUX paboT. BrijieseHne B yka3aHHOM NIEpeuHe
7a00paTOpHBIX pPadOT, NPOBOAUMBIX [UIsI KOHTPOJS M OLEHKH, OCYIIECTBIIAETCA
y4acTHUKaMU 00pa30BaTeNIbHOTO MpoIlecca UCXOAsl U3 0COOEHHOCTEN TUIaHUPOBAHUS U
ocHailleHus kabunera ¢uzuku. [Ipu 3TOoM obecnieunBaeTcsl OBlaJIeHUE 00yHAIOIUMUCS
YMEHUSMH TNPOBOAWTH KOCBEHHBIE HW3MEPEHMS, HCCIEIOBAHUS 3aBHCHUMOCTEU
(bU3MYECKUX BEJIMYMH U TTOCTAHOBKY OIBITOB 110 MIPOBEPKE MPE/T0KEHHBIX TUIIOTES.

Bbonbiioe BHUMaHUE yIeseTCs PEIICHUIO PACUETHBIX U KaueCTBEHHBIX 3a1a4. [Ipu
9TOM JJIA Pacy€THBIX 3a7a4 MPUOPUTETOM SIBJISIOTCA 3a7aud C SIBHO 3aJaHHOU
¢u3nyecKoil  MOJAENBIO, TO3BOJSIOIIME  MPUMEHSATh  HU3YyUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJIHOTO paszena Kypca, TaK U WHTETPUPYS 3HAHUS U3 Pa3HBIX
pazaenoB. [y KaueCTBEHHBIX 3ajjad MPUOPUTETOM SIBIISIOTCS 3aJaHUSl HA OOBSICHEHHE
npoTeKaHusi (PU3NYECKUX SBICHUI U MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOyromue
BbIOOpA (PHU3HUECKON MOJIENH IS CUTYallud MTPAKTHKO-OPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanuamu OPI'OC COO k MarepuaibHO-TEXHUYECKOMY
oOecrieueHunto yueOHOro rnpoiecca 6a30BbIil ypOBEHb Kypca PU3MKHU Ha YPOBHE CPETHETO
o0miero o0pa3oBaHUs JOJKEH M3ydaThCsl B YCIOBUSAX MPEIMETHOrO KaOMHeTa (pU3NKU
WIM B YCJIOBHUSX MHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTeCTBEHHO-HAYYHOTO
nukina. B kabuHeTe Gu3uKku J0DKHO OBITH HEOOXOAMMOE J1abopaTOpHOE 000PYI0BaHHE
JUTS. BBITIOJTHEHHS YKa3aHHBIX B MporpaMMe mo (pu3uke YYCHHUECKHX MPaKTUYECKHX
paboT U IEMOHCTPAILIMOHHOE 000pYI0BAHUE.

JlemoHCTpannonHoe obopyaoBanue GopMUpyeTcs B COOTBETCTBUU C MPHUHIIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTH M OOECHEeYMBAEeT TOCTAHOBKY IIEPEYMCICHHBIX B
nporpaMMe Mo (U3MKe KIIOYEBBIX JAEMOHCTPALMNA JUIsI MCCIEHOBAHUS H3y4aeMBbIX
SIBJICHUI U TPOIIECCOB, IMITUPUUECKUX U (PYyHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX
MIPUMEHEHU M.

JlabopaTopHoe o0OopymoBaHWE JJIi  YUYCHHYECKUX  MPAKTUYECKHX  padoT
dbopMupyeTcsi B BUJie TEMAaTHIECKIX KOMIUIEKTOB M 00ecreynBaeTcs B pacyére OTHOTO
KOMIUIEKTa Ha JAByX oOydaromuxcs. TeMaTtndeckue KOMIUIEKTHI J1abOpaTopHOTO
000py10BaHUS JOJIKHBI OBITh TOCTPOEHBI HA KOMIUIEKCHOM HCIIOJIb30BAHUN aHAJIOTOBBIX
U 1U(GPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX H3MEPHUTEIBHBIX CHUCTEM B BHIE
U (POBBIX JabopaTOpHUid.

OCHOBHBIMM LIENISIMA  M3y4eHHS (U3MKHM B OOLIEM OO0pa3oBaHUU SIBISIOTCA:

(dopMupoBaHrE UHTEPECA U CTPEMIICHHUSI 00YUYaIOIIUXCSI K HAYYHOMY M3YUYEHHIO
TIPUPOJIBI, PA3BUTHE MX UHTEIICKTYabHBIX M TBOPUYECKHUX CIIOCOOHOCTEI;

pa3BUTHE TPEJCTABICHUN O HAYYHOM METO/E NMO3HAHUS U (POPMUPOBAHNE

UCCIIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOUIUM SIBJICHUAM; (POPMHpPOBAHHE HAYYHOTO
MUPOBO33PEHUS KaK pe3yJIbTaTa U3y4eHUs: OCHOB
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CTpOCHHsI MaTepu W (yHIAMEHTAIbHBIX 3aKOHOB (U3UKH;, (POPMHUpPOBAHUE YMEHUI
OOBSICHATD SIBJICHUS C UCMOJIB30BaHUEM (U3NIECKUX

3HAaHUU U HAYYHBIX JI0Ka3aTeIbCTB; (POPMUPOBAHNE NPEICTABICHUN O PO (UBUKH TSt
Pa3BUTHS IPYIUX €CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUM.

JlocTmkeHne STUX Iiesield 00ecTeuyMBaeTCsl PElICHUEM CIEIyIONMX 3aJad B
nmpoliecce H3ydeHHs Kypca (GU3UKM Ha YPOBHE CpeAHEro oOIero oOpa3oBaHUS:
npuoOpeTeHNe CUCTEMBbl 3HaHMK 00 0oOmMX (PU3MUECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOpUsIX, BKIIIOUAs MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, 3JIEKTPOJMHAMUKY, KBAHTOBYIO
GU3HUKY U JIeMEHTBI acTpOoPU3UKH; (HOPMUPOBAHUE YMEHHUMN MPUMEHSTh TEOPETUUECKUE
3HaHUsA AJi1 00BACHEHUS
¢u3znyecKkux SBJIEHUN B MNPUPOAEC W M TNPUHATUS NPAKTUYECKUX pEIICHUH B
MOBCETHEBHOM KU3HU; OCBOCHHE CIIOCOO0B PEIICHUS PAa3IMIHBIX 33714 C SIBHO 3a/1aHHOM
¢uznyeckoil MoOJeNnblo, 3anay, MOAPa3yMEBAIOIIMX CAMOCTOATEIBHOE CO3JaHUEe
buznyecKoil Moieny, aleKBaTHON YCIOBUSAM 33/a4u; MOHUMaHUe GU3NIECKUX OCHOB U
IIPUHLAIIOB IEVCTBUSA TEXHUYECKUX YCTPOMCTB U
TEXHOJOTHUECKUX MPOIECCOB, MX BIUSHUS HA OKPYXAIOUIyI0 Cpedy; OBJaJCHHE

METOJJaMHU CAMOCTOSTEIBHOTO IJIAHUPOBAHUS U MPOBEICHUS
($u3NYECKUX SKCIIEPUMEHTOB, aHallM3a U MHTEpPHpeTaluu MUH(pOpMalHH, OnpeaeaeHus
JIOCTOBEPHOCTH TOJYYEHHOTO PE3yJibTaTa; CO3JAaHHE YCIOBUH AJI Pa3BUTHS YMEHHM
IPOEKTHO-UCCIIEI0BATENbCKOM,

TBOPYECKOU IEATENBHOCTH.

Ha wusydyenwe Qusuku (0a30BbIii ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIero
oOpazoBanus otBoauTcsa 136 yacoB: B 10 knacce — 68 yacoB (2 yaca B Hejenwo), B 11
kiacce —34 daca (1 wac B Hezenmo), B 12 kimacce — 34 yaca (1 gac B HeZIemi0).

[IpensiaraemMelil B mporpamMme 1o (pu3uKe nepeyeHb J1a00paTOPHbBIX U MPAKTUYECKUX
paboT sBIIsETCS PEKOMEHIOBAaHHBIM, YUUTEIb JIeTIaeT BEIOOP POBEICHUS TaO0PATOPHBIX
palboT U OMBITOB C YUETOM MHIUBUIYATbHBIX 0COOEHHOCTEN 00yYarOIINXCSl.

JItobas paGovas mporpaMma J0JDKHA TOJIHOCTBIO BKJIIOYATh B ceOsl coepKaHUe
JAHHOM MPOTPaMMBI IO (PU3HKE.

COJAEP)KAHUE OBYYEHUSA

10 KJIACC
Paznen 1. ®usuka u MeTOIbl HAYYHOTO TTO3HAHUS

®du3nka — HayKa o pupojie. HayuHbie MeTObI MO3HAHUS OKPYXKAIOIIETO MUPA.

Ponp sxkcnieprMeHTa 1 TeOpHH B MPOIIECCE MMO3HAHUS MPUPOIBI. IKCTIEPUMEHT B (PU3HKeE.
MopenupoBanue (QU3MYECKUX SBICHUM U mpolieccoB. HayuHble TUMOTE3bI.
®duznyeckue 3aKOHbI U Teopuu. [ paHuIIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.

HpI/IHLII/IH COOTBCTCTBHUA.
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Ponb u MecTo ¢pu3uku B pOPpMUPOBAHNU COBPEMEHHOW HAYyYHON KapTHHBI MUpPA, B
IIPAKTUYECKOH ACSITEIBHOCTH JIOACH.
Jlemoncmpayuu

AmnanoroBslie 1 IU(POBBIE U3MEPUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIC JATUHKH.

Pa3nen 2. Mexannka
Tema 1. Kunemaruka

Mexannueckoe BrxeHne. OTHOCUTEILHOCTh MEXaHUYECKOTO JIBIKeHUsA. Cuctema
oTcuéra. Tpaekropusi.

[lepemenienue, CKOPOCTh (CpeaHsIsE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE
MaTepUalIbHOW TOUYKH, UX MTPOEKIMU HA OCU CUCTEMBI KoopAauHaT. CloKeHune
IIEPEMEILICHUM U CIIOKEHHE CKOPOCTEM.

PaBHOMEpHOE " PaBHOYCKOpPEHHOE NPSIMOJINHEWHOE  JIBH)KCHHUE.

['paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMEILIEHUS
MaTepUaJIbHONW TOYKH OT BPEMEHU.

CBobOonHOE nazieHne. Y CKOpeHue cBOOOAHOTO MaJCHHUS.

KpuBonuneitHoe nBuwkeHue. [[BUKEHHE MaTEpUAIbHOM TOYKM IO OKPYKHOCTH C
MMOCTOSTHHOM IO MOJTYJIFO CKOPOCTBIO. YTJI0Bask CKOPOCTh, JTUHEWHAsA CKOPOCTh. [lepruon u
yacToTa oOpaienus. LleHTpocTpeMUTeIbHOE YCKOPEHHE.

TexHHYecKre yCTpOMCTBA M MPAKTUYECKOE NMPHUMEHEHHE: CIIMIOMETD, JBH)KECHHE
CHapsII0B, LEMHbIE U pEMEHHBIE TIEpelayuu.

JleMoHCcTpanun

Mopgenp cucremsl OTCYETA, WIUIIOCTPAUXsl KHUHEMATHYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpazoBanue TBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.
[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

Habmionenue ABMXKEHHS Teda, OpPOIIEHHOTO TOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.
HarmpaBnenue CKopoCTH TIPH IBFXKCHHUH 110 OKPYKHOCTH.

Yuennueckuu JKCIIEPUMEHT, 1abopaTopHbIe
paboThI

N3yyeHne HEPaBHOMEPHOIO MBWIKEHUS C LEJIbI0 OINPEACICHUs MIHOBEHHOMN
CKOPOCTH.

HUccnegoBanue COOTHOIIEHUS MEXAY MYTSIMH, MPOWJICHHBIMUA TEJIOM 3a
MIOCJIE0BATEIBHBIE PABHBIEC IPOMEKYTKH BPEMEHH ITPU PABHOYCKOPEHHOM JIBUKEHUH C
HAYaJIbHOM CKOPOCTBIO, PABHOM HYIJIIO.

N3ydenune NBMKEHHUS IAPUKA B BA3KOM )KUIKOCTH.
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N3yuyeHune ABMKEHUS TeNa, OPOMIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunHaMuka

[TpuHuun otHocutensHOCTH ['anmuies. IlepBbiid 3akoH HeroTona. MHEepuuanbHbie
CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunnun cynepnosunuu cuwi. Bropoit 3akoH HeroToHa miis
MaTepuaibHON TOUKU. Tperuii 3akoH HproTOHA 17151 MaTepuaabHbIX TOYEK.

3aKoH BCCMHUPHOTO TATOTCHUA. Cuna TsKeCTH. HepBaﬂ KOCMHYCCKAsA CKOPOCTh.

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

Tpenue. Bunel Tpenus (mokosi, ckonibkeHusi, kaueHus). Cuna Tpenusa. Cyxoe
TpeHue. Cuiia TpeHUsl CKOJIbKEHUS U cuia TpeHus nokos. Koadgduuuent tpenus. Cuna
CONPOTHBJICHUS ITPU ABMKEHHUU TEJIA B )KUIKOCTH WJIH Ta3e.

[ToctynaTenbHOE U BpallaTeabHOE ABMKEHHE A0COIIOTHO TBEPIOTO TENA.
MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpaieHus. [linedo cumnbl. Y cnoBus paBHOBECHS
TBEPAOTO TEA.

TexHuueckue YCTpOﬁCTBa H ITPAKTUYCCKOC ITPUMCHCHHUC: ITOAIINITHUKH, IBHKCHHC
HCKYCCTBCHHBIX CITYTHHUKOB.

JleMoHCcTpanun
SIBnenne nHepuUM.
CpaBHeHHE Macc B3aUMOJICMCTBYIOIINUX TEJL.
Bropoii 3akon HeroToHa.
N3mepenue cuit.
CrioxeHune Cuil.
3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehopMaIiu.
HesecomocTs. Bec Tena npu yCKOPEHHOM MOIbEME U TTaJICHUH.
CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUS.
YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomst zyduenue
JBIDKEHUS OpycKa 10 HAKJIOHHOM TJIOCKOCTH.

WccnenoBanne 3aBUCMMOCTH CHJI YNPYTOCTH, BO3HUKAIOIIMX B TPYXKUHE H
pE3uHOBOM 00pa3siie, OT X Jeopmariuu.

HccnenoBanue ycnoBuid paBHOBECHUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3aKOHBI COXpPaHEHHS B MEXAHHUKE
HNmmynbe MaTepuaibHON TOUYKHU (Tena), CUCTEMbl MaTepUaIbHBIX TOUeK. Miynbe
CIJIBI M W3MEHEHHE HUMITyJIbca Tejla. 3aKOH COXpaHEHUsA HMITysbca. PeakTuBHOE
TIBUDKEHUE.
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Pabota cuiibl. MOITHOCTH CHJTBI.
Kunetnueckass  sHepruss  MaTEepUAIBHONM  TOYKH. Teopema 00
VW3MEHECHNHU KNHETUYECKOM YHEPIUH.
[TorenumanbHas sHeprud. lloTeHunanbHas 3HeEprus ynpyro ae@opMUpPOBaHHOU
npy>kuHsbl. [loTeHnnanpHas sHeprus Teaa BOJIU3U MOBEPXHOCTH 3EMIIH.
[ToTeHuuaabHbIC M HEMOTEHIIUATIbHBIE CHIIBL. CBSI3b paOOTHI HEMOTEHIIUATBHBIX CHIT
C U3MEHEHUEM MEXaHUYECKOM SHEPIUHU CUCTEMBI TENl. 3aKOH COXPAHEHHSI MEXaHUYECKOM
DHEPIHUU.
Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.
TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHME: BOAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.
JleMoHCTpauuu
3aKOH COXPAaHEHMSI UMITYJIbCA.
PeakTuBHOE IBHKEHHE.
[lepexon moTeHUMATbHON YHEPTHH B KHUHETUYECKYIO U OOPaTHO.
YueHnueckun DKCIIEPUMEHT, 71abopaTopHbIe
paboThI
N3ydenne abCOMOTHO HEYNIPYTOro yaapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.
HccnenoBanue cBsA3M pabOTHI CUIIbI C U3MEHEHNEM MEXaHMUECKON SHEPTUu Teja Ha
IIPUMEpPE PACTSHKEHUSI PE3UHOBOTO JKI'yTa.

Paznen 3. MonekynsipHas buzmka u
tepmoanHamuka Tema 1. OCHOBBI MOJEKYJISPHO-
KUHETUYECKOU TEOPUU

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJIPHO-KUHETUUECKOM TEOPUM W WX ONBITHOE
o0ocHoBanue. bpoyHoBckoe aBuxenue. uddysus. Xapakrep IBUKEHUS U
B3aUMOJECHUCTBUS YaCTHUI] BellecTBa. MoJIesi CTPOEHHUS ra30B, ) KUAKOCTEN U TBEPBIX TEJ
1 00BsICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATUX Mozeleid. Macca 1 pa3Mepbl MOJIEKY 1.
KommuecTBo BemnectBa. [loctossHHass ABoraspo.

TerutoBoe paBHOBecue. Temmeparypa u €€ wusmepenue. lllkama temnepatyp
Llenbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOU
TEOPUH UJICATHLHOTO Ta3a. AOCONIOTHAS TeMIIepaTypa Kak Mepa CpeaHe KHHETHIECKON
SHEPIrUHU TEIJIOBOIO IABMXKEHUS yacTul ra3a. [llkana remneparyp KenbBuna. ['a30Bbie
3aKkoHbI. YpaBHeHue MenaeneeBa—Kianeitpona. 3akon Jlansrona. M3onponeccsl B
UJICATPHOM Ta3e C TOCTOSTHHBIM KOJIMYECTBOM BeliecTBa. [ paduieckoe mpeacTaBieHue
M30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.
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TexHuyeckne ycTporucTBa U MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.
JlemoHCTpanumn

OnbITHI, JOKA3bIBAIOIINE NUCKPETHOE CTPOCHHE BellecTBa, (GoTorpaduu MOJEKYI

OPraHUYECKUX COCAUHECHUMN.

OmnbIThl 110 U HY3UN KUAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JBHKEHUS.

Mogaens onbita [lITepHa.

OnbIThI, T0Ka3bIBAIOIIUE CYIIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMOICUCTBUS.

Mojenb, WIUTFOCTPUPYIONIAs MPUPOY JABJICHUS ra3a Ha CTEHKHU COCYya.

OnbIThI, WUTFOCTPUPYIOIINE YPABHEHUE COCTOSTHUS UACATBHOTO raza, U30MpPOLECCHI.
YyeHnnueckui JKCIIEpUMEHT, 1abopaTopHbIe
paboThI

Omnpenenenre Macchl BO3/ayXa B KJIAaCCHOW KOMHATE HA OCHOBE M3MEPEHUM 00BhEMa

KOMHAThI, JABJIICHUS U TEMIIEPATypPhl BO3AyXa B HEM.
HccnegoBanne 3aBUCUMOCTH MEKTY IMapaMeTPpaMu COCTOSHUS Pa3pEKEHHOTO rasa.

Tema 2. Ocnogvl mepmoounHamuxu

TepMoanHamuueckass  cucrtemMa.  BHyTpeHHss DHEpPIrus

TEPMOJUHAMUYECKON CUCTEMBI U CTIOCOOBI €€ n3MeHeHus. KoinuecTBo TemioThl 1
paboTa. BHyTpeHHsIsI SHEPTHs OJJHOATOMHOTO MJealIbHOTO ra3a. Buibl Tenonepenayuu:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3JIyUYCHHUE. Y eTbHAs TEIUNIOEMKOCTh BEILIECTBA.
KonmdecTBo TemnoTsl Mpu Terionepeaaye.

[Tonsitue 06 aguadbataHoM mpoiiecce. [lepBrrit 3akoH TepmonuHaMuku. [IpumeHeHune
MEPBOTO 3aKOHA TEPMOJIMHAMUKY K HU3omporieccam. ['paduyeckas uHTepnpeTarus
paboThI raza.

Bropoii 3akon TepmoguHamMuku. HeoOpaTtuMocTh MpoIeccoB B MPUPO/IE.

TernoBble mMammHbl. [IpuHIUTIBL ASHCTBUSA TETUIOBBIX MamiuH. [IpeoOpa3zoBanus
AHEPI'UH B TEIJIOBBIX MalinHax. KoagduimeHTt nojse3Horo 1elcTBUs TEIIOBOM MaIlIMHBI.
[uxn KapHo u ero xosPUIMEHT MO0JIE3HOTO ACHCTBHS. DKOJIOTUYECKUE MPOOIEMBI
TEIUIO3HEPTETUKH.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHHE: JBUTATEIb BHYTPEHHETO
cropaHusi, ObBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

JemoHcTpaunu

N3meHeHue BHYTpEeHHEN SHEPTHUHU Tella PY COBEPUIEHUU PA0OThI: BHUIET IPOOKHU U3
OYTBUIKM TIOJ JCHCTBHEM CXKATOTO BO3/ayXa, HarpeBanwe 3¢upa B JATyHHOU TPyOKe
MyTEM TpeHUs (BUACOJIEMOHCTPALIHS).

N3MeHeHne BHyTpeHHEN SHEpruu (TeMiiepaTyphbl) Tela IpH TeIionepeiaye.

10
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OmnpbIT M0 aaAMabaTHOMY PacIIMPEHHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu mapoBoil TypOWHBI, JBUraTedsi BHYTPEHHETO CroOpaHusi, PEakTUBHOIO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3mepenue yaenbHoM TENI0EMKOCTH.

Tema 3. ArperaTHble COCTOSIHHMSI  BEILECTBA.
@da30BbI€ MEPEXOAbI

[TapooOpazoBanue u konaeHcanusa. Mcnapenue u kunenue. AOCOIIOTHAS U
OTHOCUTEIIbHASA BJIAXHOCTh BO31yxa.  HackIeHHbIM nap. YjaenbHas

TEIJIOTa MapooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannuueckue u aMopgHbie Tesa. AHU30TPOIUS CBONCTB
KPUCTAILJIOB. Kunkue  kpuctamibl. COBpEMEHHbIE  MaTepHUabl.

[InaBnenure W KpucTayuiu3anus. ¥YIeabHas TeruioTa miasienus. Cyoaumarnus.

YpaBHeHuUE TEMI0BOTO OanaHca.

TexHu4yeckne ycTporucTBa U MPAKTUYECKOE PUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJJOPUMETP, TEXHOJIOTUHU MOTYyUYECHHUS] COBPEMEHHBIX MAaT€pUAJIOB, B TOM
YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTHH.

JleMoHCcTpanun

CBoliCTBa HACBIIICHHBIX APOB.

Kunenue npu noHWKEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaOntonenne HarpeBaHus W IUIABJICHUS  KPUCTAJUIMYECKOTO  BEIIECTBA.

JleMoHcTpalusi KpucTasioB.

Yuenuuecxuii sxcnepumenm, rabopamoptvle pabomol
N3mepenne OTHOCUTENBHON BIIAXKHOCTH BO3yXa.

Paznen 4. DJIEKTPOIMHAMHUKA Tema 1.
Anekmpocmamuka

DIeKTpU3alusl Tel. DJICKTPUUECKUM 3apsan. [[Ba BHIA SIEKTPUUYECKUX 3apsidoB.
[IpoBOAHUKH, NUAJICKTPUKHA U TOJYHNPOBOJAHUKH. 3aKOH COXPAHEHHS AJIEKTPUUYECKOTO
3apsa.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. TodedHbld 3IEKTPUUYECKUN 3apsil.
DyeKkTpuuecKkoe noje. Hanpsixk€HHOCTD AIEKTpUYECKOro nosst. [IpuHimn cyneprno3uinm
AIEKTPUYECKUX NToNIEN. JIMHUY HAPSHKEHHOCTH 3JIEKTPUYECKOTO TOJIS.

PabGoTta cun anektpocratuyeckoro mnoiia. Ilorenmuan. Pa3HOCTh MOTEHIMANOB.
[IpoBOAHUKM W JHUPJEKTPUKKA B 3JIEKTPOCTATHUYECKOM moJie. JludnekTpuyeckas
MIPOHULIAEMOCTb.

OnekTpoéMkocTb. KoHaeHcatop. ONEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpA.
DHeprus 3apsKEHHOT0 KOHIEHCATopa.

11
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TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE TMPHUMEHEHHE:  DIIEKTPOCKOII,
JIIEKTPOMETP,  AJEKTPOCTATUYECKAs  3allMTa,  3a3€MJIEHHE  DJIEKTPOIPUOOPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

JlemoHCTpanuun

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA DIIEKTPOMETPA.

B3anmonenicTBre Ha3IEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEIl.

IIpoBOAHMKH B AIEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDIEKTPUKH B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTB AJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOWIAAM IUIACTHH,
PACCTOSIHUS MEXAY HUMU U JUIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne 21eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [IoCTOSHHBIN 2JEKTPUYECKUNA TOK. TOKHU B
Pa3JIMYHBIX Cperax

DJIEKTPUYECKHUMN TOK. Y CIIOBUS CYyIIECTBOBAHMS JIEKTPUUECKOTro ToKa. IcToOuHMKM
Toka. Cuna Toka. [IoCTOsSIHHBIN TOK.

Hanpsixenue. 3akon OMa 71 yyacTka LEnu.

DJIEKTPUYECKOE  COMPOTUBICHUE.  YJIENbHOE  CONPOTHUBJIICHUE  BELIECTBA.
[TocnenoBaTenpbHOE, MapaLIEIbHOE, CMEIIAHHOE COEIMHEHNUE IIPOBOAHUKOB.

PaboTa snexrpuyeckoro Toka. 3akoH Jxoyns—JIenia. MOIIHOCTD 3IEKTPUIECKOTO
TOKA.

DJIEKTPOJIBUXKYIIAsi CHJIa U BHYTPEHHEE CONPOTHUBJIECHUE UCTOYHMKA TOKA. 3aKOH
OmMa 17151 TIOJTHOM (3aMKHYTOM ) A1eKTpuueckoit rienu. KopoTkoe 3ambikaHue.

DJIEKTPOHHAs! MPOBOJUMOCTh TBEPJBIX METALIOB. 3aBUCUMOCTh CONPOTUBICHUS
METaJIOB OT TeMIIepaTypbl. CBEPXIPOBOIUMOCTD.

DNEeKTpUYECKUd TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4YKOB.

[TonynpoBoauuku. CoOCTBEHHAss U TPUMECHAs MPOBOJUMOCTD MOJIYITPOBOTHUKOB.
CaoiictBa p—N-tiepexoza. [lomynpoBoAHHUKOBBIE PUOOPHI.

DJIEKTPUYECKHN TOK B paCTBOPAX M PACIUIABAX JJIEKTPOJIUTOB. DIEKTPOJIUTHIECKAS
JIUCCOIUAIIMS. DIEKTPOJIU3.

DJNeKTpU4ecKuii TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOATENbHBIN pa3psia.
Momnnus. [1na3zma.

TexHuyeckue ycTporcTBa U MPAKTUUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETD,
peocTaT, UCTOYHUKH TOKA, AJIEKTPOHArpeBaTEIbHbBIE TPUOOPHI, IIEKTPOOCBETUTEIbHbIE

12
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npuOOpbl, TEPMOMETP  CONPOTHUBJIECHUS, BaKyyMHbId JUOJA, TEPMHUCTOPBl U
($oTOPE3UCTOPHI, NOTYIPOBOAHUKOBBIN AUOJ, FaJIbBAHUKA.
JleMoHCcTpanuu

N3mepeHne cUibl TOKAa U HATIPSKEHUS.

3aBUCUMOCTb CONTPOTUBIICHUS UIHMHAPUYECKUX POBOJIHUKOB OT JIJIMHBI, IUIOIIAINA
IIOTIEPEYHOr0 CEYECHMsI U MaTeprala.

CMmelaHHOEe COeIMHEHNE TPOBOIHUKOB.

IIpsmMoe  u3MepeHue  SIEKTpOABMXKYyIIEeH cuibl.  KopoTkoe — 3aMbikaHue
raJlbBAaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTE DIIEKTPOIUTOB.

NckpoBoit pa3psaa ¥ IpOBOJAUMOCTb BO3IyXa.

OIHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.
Yuenuueckuii sxcnepumenm, nabopamopusie pabomul 3yueHue

CMEUIaHHOTO COEIMHEHHUS PE3UCTOPOB.

N3mepeHre SIeKTPOJBIKYIIEH CHIIbI HMCTOYHMKA TOKA M €ro BHYTPEHHEIO
COIPOTHUBJICHUS.

HaOnronenue anexTposusza.

MexnpenMeTHbIE CBSI3H

Nzydenue kypca ¢pusnku 06a30Boro ypoBHs B 10 kitacce ocyliecTBIsE€TCS ¢ yUETOM
CoJIep KaTeNIbHbIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMHU MaTEMaTUKH, OMOJIOTHH, XUMHH,
reorpauu U TEXHOJIOTUU.

Meoicnpeomemnvle nouamusi, CBSI3aHHBIE C H3YYEHHMEM METOJOB HAay4YHOI'O
MO3HAHUSA: SIBJICHUE, HAYYHBIM (akT, runores3a, puznueckas BeIUUYHHA, 3aKOH, TEOpUS,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: peuieHUe CUCTEMbl ypaBHEHUM, JIMHEWHas (yHKuus, mapadora,
runepOosa, ux rpaduKu U CBONCTBA, TPUTOHOMETPUYECKUE (PYHKITUU: CHHYC, KOCUHYC,
TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPBI M UX
MPOEKIMU Ha OCU KOOPJIMHAT, CII0KEHUE BEKTOPOB.

Buonocus: MexaHuyeckoe [BHKEHHE B JKUBOM mpupone, auddysus, ocmoc,
TEIJIO00OMEH >KMBBIX OpPraHU3MOB (BHIBI TEIUIONEpEaauH, TEIUIOBOE pPaBHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILEeCTBAa, CTPOCHHE aTOMOB U MOJEKYJ, MOJb
BEILECTBA, MOJSIPHAS Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, KUJIKOCTEW M Tra3os,
AIIEKTPUUECKUE CBOMCTBA METAINIOB, JIEKTPOJIUTHYECKAs AUCCOLUALINS, TalbBaHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETD.

13
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Texnonoeus: mpeodbpazoBaHue ABMKCHUN C MCIIOJNB30BAHMEM MEXAaHU3MOB, yU&T
TPEHUsI B TEXHUKE, NMOAIIUIHUKH, UCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMITyJIbCa B
TeXHUKE (pakeTa, BOAOMET W JpYrue), JBUratelib BHYTPEHHErO0 CrOpaHus, mapoBas
TypOHHa, OBITOBOM XOJIOWIBHUK, KOHJIUIIMOHED, TEXHOJIOTHH MOJYYEHUSI COBPEMEHHBIX
MaTepUaJioB, B TOM YHCIIE HAHOMATEPUAJIOB, U HAHOTEXHOJOTHH, AJIEKTPOCTATUYECKAS
3allUTa,  3a3€MJICHUE  JJIGKTPONpHOOpPOB,  KCEPOKC,  CTPYUHBIM  TPUHTED,
AJIEKTPOHArpeBaTeNIbHbIe TPUOOPHI, AIEKTPOOCBETUTEIbHBIE PUOOPHI, FraIbBAHUKA.

11 KJIACC
Paznen 4. DnekTpoanHamMuka
Tema 3. MarautHoe mnosie. ONEKTPOMArHUTHAsA
WHYKIHS
[locTrosiHHBIE MarHuThl. B3anmMmonelcTBHE NOCTOSHHBIX MarHMTOB. MarnuTtHoe
nosie. Bekrop MarHuTHOW MHAYKUMH. lIpHHIMIO Cyneprno3unuy MarHUTHBIX ITOJIEH.
JIvann MmarauTHOM MHAYKIMA. KapTiHA TMHUI MAarHUTHOW MHTyKIIUH ITOJIS IIOCTOSIHHBIX
MarHuTOB.
MarsnuTHO€e 1oJIe MPOBOAHUKA C TOKOM. KapThHa JMHUN MHIyKIWA MarHUTHOIO
NOJISL JUTMHHOTO TIPSIMOTO MPOBOJAHKMKA U 3aMKHYTOr'0 KOJIBLIEBOTO IMTPOBOIHMKA, KATYIIKA
¢ TokoM. OnbIT Dpcrena. BzanmoneiicTBue MpoBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJib U HaIlpaBJICHUE.

Cuna JlopeHia, €€ Moyiab U HarpaBlieHHe. J[BUKEHHE 3apsiKEHHOM 4YacTHIlbl B
OJIHOPOJTHOM MarHuTHOM noJie. Pabora cuisl Jlopenua.

SIBiieHME ANIEKTPOMAarHUTHON MHAYKIMU. [I0OTOK BEKTOpa MArHUTHOM MHAYKLIHH.
DNEeKTPOJBIXKYILAsl CHJIa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAYKIMU Papajes.

BuxpeBoe aneKTpuueckoe moJie. OJIEKTPOABHXKYINAS CHJIA WHIYKIUU B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM MOJIE.

IIpasuio Jlenua.

NHnykTUBHOCTh.  SIBleHME  CAMOMHAYKUMU.  OJEKTPOABIKYIIAs  Ccuja
CaMOMHIYKIIHH.

3HepFI/I$I MAravTHOTIO ITIOJII KaTyIIKKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHUUeCcKre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: MOCTOSIHHBIE MarHUTHI,
AJEKTPOMArHUTHI,  JJIEKTPOJBUTATENIb,  YCKOPUTEIM  DJIEMEHTAPHBIX  YaCTHII,
VHIYKIHAOHHAS [1€Yb.

JlemoHCcTpanumn
OmneIT Opcrena.
OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MArHUTHBIM TOJIEM.

JInHun HUHAYKOUHA MAaroHuTHOI'O I1OJIA.
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B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.
Cuna Amnepa.

JencrBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.
SIBiIeHME ATEKTPOMArHUTHON UHIYKIIUU.

[IpaBuno Jlenua.

3aBUCUMOCTh JJICKTPOJABUAKYIICH CHIbI HUHAYKIMK OT CKOPOCTH HW3MEHEHUS
MarHuTHOTO ITIOTOKA.

SIBIIeHME CAaMOMHIYKIIUU.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul U3yuenue
MAarHUTHOTO TMOJISI KaTYIIKU C TOKOM.

I/ICCHGIIOBEIHHG IIGP'ICTBHH IMOCTOAHHOI'O MAaruuTa Ha paMKy C TOKOM. HCCHGIIOB&HHG
SABJICHUSA 3J'ICKTp0M3FHHTHOfI HHAYKIOWH.

Paznen 5. Konebanust u BOJIHbI
Tema 1. MexaHnueckue M SIJIEKTPOMATHUTHBIE
KoJIeOaHus

KonebarenbHas cucrema. CBOOOHBIE MEXaHUYECKUE KosieOaHus. ['apMoHnueckue
kosnebanus. [lepuon, yacrora, ammutyna u ($aza konedanuit. [IpyKUHHBIN MasTHUK.
MarteMaTtuyeckuii MasiTHUK. YpaBHEHUE TapMOHHMUYecKuX KoneOanuid. IIpeBpaienue
HHEPrUu MPU FrAPMOHUYECKUX KOJICOAHUSX.

Konebarenbublii KOHTYp. CBOOOHBIE IEKTPOMArHUTHBIE KOJIeOaHUs B UICATHHOM
K0JIe0aTeIbHOM KOHTYpe. AHAJIOTUS MEXIY MEXaHUYECKUMHU U 31EKTPOMArHUTHBIMU
kosjebanusimu. Gopmyna ToMcoHa. 3aKOH COXpPaHEHUs SHEPTUU B UACATBHOM
KoJie0aTeTbHOM KOHTYpE.

[IpencraBneHre o 3aTyxarolMX KoyeOaHUsIX. BBIHYXJIEHHbIE MEXaHUYECKHe
KojeOanus. Pezonanc. BeIHyKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUs.

[Tepemennsiii Tok. CHHYCOUIaNbHBINA TEPEMEHHBIN TOK. MOIIHOCTh MTEPEMEHHOTO
TOKa. AMITUTYJTHOE U IEWCTBYIOIIEE 3HAUEHHUE CUITbI TOKA U HAIIPSIKEHUSI.

Tpancpopmarop. I[lpousBoacTBO, Tmepemadya W MOTPEOJICHUE DIICKTPUUECKON
SHEPrUU. OIKOJIOTUYECKUE PHUCKH TIPU TPOU3BOACTBE HJIEKTpO3HEpruu. KylbTypa
VCIIOJIb30BaHUs JIEKTPOIHEPTUU B TTIOBCEAHEBHOM KU3HU.

TexHuueckue yCTpoMCTBa U NMPAKTUYECKOE NPUMEHEHHUE: DIEKTPUYECKUN 3BOHOK,
reHEepaTop NMEPEMEHHOI0 TOKA, IMHUU dJIEKTporepeaay.

JemoHcTpanuu

Uccnenoanne mnapaMeTpoB KoJIeOATENbHOW CHCTEMBbI  (MPYKUHHBIA — WIH
MaTEeMaTUYECKU MAsITHUK).

Hab6nronenue 3aTyxarommx KojaeOaHmii.

HccnenoBanue CBOMCTB BIHYXICHHBIX KOJI€OaHUH.
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Hab6nronenue pe3onanca.
CBOOO/THBIC IEKTPOMArHUTHBIC KOJICOAHUS.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKa M HANpsDKEHUsST OT BPEMEHHU)  JJis
AJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3onanc IIpu IIOCJIACA0BATCIILHOM COCIMHCHUH pe3ucCTOopa, KaTyIIKH
HHAYKTHUBHOCTHU U KOHACHCATOPA.

MOI[GJ'IB JIMHUU JJICKTPOIICPCaAYH.

YyeHnnueckum JKCIIEpUMEHT, nabopaTopHbIe
paboThI

HccnenoBanue 3aBUCUMOCTH MEPUOA MAJIbIX KOJIEOAHU rpy3a HA HUTH OT JIJIMHBI
HUTHU ¥ MaccChl Irpy3a.

I/ICCJ'ICI[OBaHI/Ie INEpEMCHHOI'0 TOKa B HOCIKM H3 IIOCICAOBATCIIBHO COCI[I/IHéHHBIX
KOHICHCATOpPA, KaTYyIIKH U pC3UCTOpPAaA.

Tema 2. MexaHnueckue U SJIEKTPOMATHUTHBIE
BOJIHBI

MexaHudeckue BOJIHBI, ycioBud — pacnpoctpaHeHus. Ilepuwon. Ckopoctb
pacnpocTpaHeHUs U JJiHa BOJIHbI. [Tonepeunsle u mpooibHbIe BOaHBL. UHTEppepenius
U AUPpaKIysg MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. YCJIOBUS HW3JIYy4Y€HUA JJICKTPOMArHUTHBIX BOJIH.
B3aumnas opuentauus BektopoB E, B, v B asnekTtpomarHuTHoil BosiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJH: OTpPa)X€HUE, MpEJIOMJICHUE, MoJsapu3anus, Audpakius,
unrepdepenius. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[IIkama >I€KTPOMarHUTHBIX BOJH. [IpuMeHeHWE >SJIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLMIIBI paIMOCBSA3U U TENEBUACHUSA. Pagnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEN CPEIbI.

TexHuueckne yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHUE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPA3BYKOBas JMAarHOCTUKa B TEXHUKE W MEAULMHE, panap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

JemoHcTpaunu
OO6pa3zoBaHue M pacpOCTPaHEHUE MONEPEUHBIX U MTPOJIOJIBHBIX BOJIH.
KoneOmtomieecst Te10 Kak HICTOYHUK 3BYKa.
Habmonenue otpaskeHus U NpeIoMIICHHUS MEXaHUYECKUX BOJIH.
Habumtonienue untrepdepeHnny u 1upakiiny MEXaHUYECKUX BOJIH.
3BYKOBO pE€30HaHC.
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HabGnronenue CBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJOW M 4aCTOTOU
KOJICOaHMIA.

HUccnegoBanne CBOWCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAXEHHUE, MPEIOMIICHUE,
noJisipu3anus, Iuppaxnus, UHTEpPEpeHIHs.

12 xiacc
Tema 3. OnTuka

I'eomerpuueckas ontuka. [IpsamonuHeiHOe paCIIpOCTPaHEHUE CBETA B OJTHOPOJHOM
cpene. JIyd cBera. TOUECUHBIN UICTOYHUK CBETA.

OtpaxkxeHue cBeTa. 3aKOHbI OTpakeHUs cBera. llocTpoeHue u300pakeHUd B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBeTa. 3aKOHBI MPETOMIICHUS cBeTa. AOCOJIIOTHBIN MTOKa3aTelb
npenomiieus.  [lomHoe BHYTpPEHHEE oTpaxkenue. [IpenenpHbIil yroi

MIOJTHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcus cseta. CioxHbIi cocTaB Oenoro cBera. LBerT.

Cobuparoniye u paccenBarolne JUH3bl. ToHKas JnH3a. POKYCHOE pacCTOSTHUE U
onTuyeckass cuwia TOHKOW JuH3bl. I[locTpoenue wuzoOpakeHuUid B cOOMparOUMX U
pacceuBarolmux JuH3ax. PopMysa TOHKOM JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTHA T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. MHtepdepenuus cBera. KorepeHTHblE HCTOYHHMKHU. Y CIIOBUSA
HAOJIOICHUST MaKCUMyMOB M MHUHUMYMOB B HMHTEP(HEPEHIIMOHHOW KapTHUHE OT ABYX
cuH(pa3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakusa cera. J{udpaknuonHas pemérka. YciaoBue HAOMIOACHUS TJIABHBIX
MaKCMMYMOB TMpH MaJ€HUU MOHOXPOMAaTUYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEHIETKY.

[Tonapu3zanus ceera.

TexHuueckue ycTpoiicTBa M MPaKTUYECKOE MPUMEHEHHUE: OUKH, JyTa, (poToamnmapar,
MPOEKIIMOHHBIN anmapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PAKIIMOHHAS
pEIETKA, MOJISIPOUL.

JemoHcTpanuu

[IpssMOnMHENHOE pPacHpOCTpPAaHEHWE, OTPAXEHHE U IPEIOMIICHUE  CBETa.
OnTuyeckue mpuodOpHI.

[TonHOE BHyTpeHHEE OTpakeHUE. MozIeslb CBETOBOAA.

WccnenoBanue CBOMCTB N300pakeHU B JTMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habnronenue natepdepeHunn crera.

Hab6nronenue nudpaxiuu ceera. Habmonenne
JMCIIEPCHUU CBETA.

ITonydenue cnekTpa ¢ MOMOIIBIO IPU3MBI.
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[Tomyyenue cekTpa ¢ mMOMOIIBIO JUGPAKITMOHHON PEIIETKH.
Habmronenue nossipu3anium cBera.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul
N3mepenne nokasaress nperoMiIeHus CTeKa.

Uccnenosanue cBoicTB n300pakeHuil B 1uH3ax. Habmonenue
TUCTIEPCUH CBETA.

Paznen 6. OCHOBBI  CIEUHAIBHON  TEOPHH
OTHOCUTEIILHOCTHU

I'paanipl IPUMEHHMOCTH KJIACCHMYECKOM MexXaHuku. [locTynaTel crienuaibHOU
TEOPUU OTHOCUTEJIILHOCTH: WHBAPUAHTHOCTH MOZYJIA CKOPOCTH CBETa B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DWHIITENHA.

OTHOCHUTEIIBHOCTD OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH M COKpAILCHHE
JUTUHBI.

3H€pFI/I5[ U UMITYJbC pGHSITHBHCTCKOﬁ qaCTHUILBI.
CBs13b MacChI C BHCpFHCfI " UMITYJIbCOM pGHHTHBHCTCKOﬁ HJaCTHUIbI. 3Hepr1/1;1 ITOKO:I.

Paznen 7. KBanroBas ¢usuka Tema 1. DneMeHTHI
KBAaHTOBOM ONTHUKHU

®otonbl. Popmyna [lnanka cBs3u 3Heprun GOTOHA C €r0 YACTOTOW. DHEPTHs U
UMITYJIbC (POTOHA.

OtkpeiTiie u uccinenoBanue (oroaddexra. Onpitet A.I'. CronmeroBa. 3aKOHBI
dboroaddexra. YpaBHenue OIiiHmTerHa s porodrddexra. «KpacHas rpaHUIa
dboToaddexra.

JlaBnenue cBera. OnbeiTel I1.H. JIcOenena.

XHUMHUYECKOE JENCTBUE CBETA.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: (POTORIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

JemoHcTpanuu

®oT03(¢heKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeIHETo (poTodddekra.

CBeToauon.

Conneunas Oarapest.

Tema 2. Ctpoenue atoma
Mopgnenbs atoma Tomcona. Onbitel Pesepdopaa mo paccestHuio o-4acTwil.
[Tnanerapnas moaens atoma. [loctynater bopa. Mznydenue u nornomenune GoToOHOB
IIpU NIEPEXO0/JI€ aTOMa C OJJHOTO YPOBHS SHEPIUM Ha Apyroil. Buasl cnektpos. CriekTp
YPOBHEHN SHEPIUM aTOMa BOAOPOAA.
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BonnoBeie cBoiictBa uwactuil. Bomubl ge bpounsa. KopnyckynspHo-BOITHOBOU
JTyaJIu3M.

CroHTaHHOE ¥ BBIHYXACHHOE U3ITyYCHHE.
TexHu4YecKkue yCcTpOWCTBAa M MPAKTHYECKOE NMPUMEHEHHWE: CIEKTPAIbHBIN aHalu3
(ceKkTpocKoI), Ja3ep, KBAaHTOBBI KOMIIBIOTED.

JlemoHCTpanumn
Mopnens onsita Pesepdopna.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
Habmronenune nuHEHYaTHIX CIIEKTPOB M3IIydeHus. Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopmvle pabomuol
HaOnronenue nuHedyaToro crekTpa.

Tema 3. AToMHOE sIAPO
OKCIEPUMEHTBI, JTOKA3bIBAIOIINE CIOXKHOCTh CTpoeHus  sapa. OTKphITHE
paguoakTuBHOCTU. OnbITH Pezepdop/a mo onpeneneHuio coctaBa paauoakTUBHOTO
n3nydyenus. CBolicTBa anbda-, 6eTa-, raMMma-u3ydeHus. BimsHue paanoakTHBHOCTH Ha
JKUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHa W HedTpoHa. Hykionnas wognens siapa [eiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio aapa. M30Tormsl.

Anbha-pacnaa. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ["amma-uznyuyenue.
3aKOH paJu0aKTUBHOIO pacnaja.
DHeprus CBA3M HYKJIOHOB B siipe. SAnepublie cuibl. Jlegext macchl sapa.

Anepnsbie peakunu. [lenenue u cuHTe3 A1€p.
SAnepubiit peakrop. Tepmosiaepuslii cunte3. [IpoOiaemMbl 1 MEPCHIEKTUBBI SIIEPHOM
HHEPreTUKU. DKOJIOTHYECKUE ACIIEKTHI IAEPHON SHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.
Mertonabl HaOJIIOAEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHIL.

dyHIaMeHTaNIbHBIE B3auMoieicTBUs. EMUHCTBO u3nueckoii KapTUHBI MUpA.
TexHuueckue yCTpOHWCTBA M NPAKTUYECKOE IPUMEHEHHUE: IO3UMETp, Kamepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu
CYéTunK NOHU3HUPYIOITUX YACTHII.

Yuenuueckuii akcnepumenm, nabopamopmusvie padomul
UccnenoBanne TpekoB 4acTuIl (TI0 TOTOBBIM GoTorpadusim).

Paznen 8. DnemMeHThl aCTPOHOMUU U acTpOU3UKU

DTamnsl pasBUTUA aACTPOHOMUMU. HpI/IKJIaI[HOC N MHPOBO33PCHYCCKOC 3HAUCHUC
ACTPOHOMMUHU.
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Bup 38€3nH0r0 HeOa. Co3Be3us, ApKUE 3BE3/IbI, TUTAHETHI, UX BUAUMOE JIBUKECHUE.

CoiiHe4Has cucrema.

Connne. ConHeunas akTUBHOCTh. McTounuk sHeprun CoiiHUa U 3BE3/1. 3BE3bI, UX
OCHOBHBIC XapaKTEPUCTUKU. [lnarpaMma «CIEeKTPaIbHBIN KJIACC — CBETUMOCTBY». 3BE3IbI
IJIaBHOM MOCJIE0BATEILHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTBY IS 3BE3/] TJIaBHOM
nocjeaoBaTeabHOCTH. BHyTpeHHee ctpoeHue 3BE3. COBpEMEHHbIE MPEACTABICHUS O
MIPOUCXOXKICHUU U 3BOJIOIMUA COMHIIA U 3BE3/1. DTallbl )KU3HU 3BE3]I.

Mueunslii [1yTs — Hama ["anaktuka. [Tonoxxenue u nukenue Comnnua B ['anakTuke.
Tunbl ranmaktuk. PagroranakTuky U kBa3apbsl. YEpHBIE ABIPHI B siApaxX rAJIAKTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa66ia. Paz0oeranue ramakTuk.
Teopus bonpiioro B3peiBa. PemKTOBOE M3ITyUEeHHUE.
Macmrabnas ctpykrypa Beenennoid. MeraranakTuka.
Hepeménnnie mpo0sieMbl aCTPOHOMUM.
YueHnueckre HaOI0ICHHUS

HaOntonenuss HEBOOPYKEHHBIM TJIA30M €  HCMOJB30BAHUEM KOMIIbIOTEPHBIX
MIPUJIOKECHUH JJISI OTIpEJISIICHHUS MOJ0KEHUST HeOSCHBIX 00BEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/1Msi CEBEpHOTro MOIyIIapus U sIPKUE 3BE3IBI.

Hab6nronenus B Teneckon JlyHsl, miuanet, Mueunoro Ilytu.

Oo6o0u1aroiee NoOBTOpEHNE
Ponb ¢u3uku 1 aCTpOHOMHUM B SKOHOMUYECKOM, TEXHOJIOTUYECKOM, COITUATLHON U
TUYECKON cdepax AesTeNbHOCTH YeJIOBEKa, pOjb U MECTO (PM3MKU M aCTPOHOMHUU B
COBPEMEHHOW HAy4HOW KapTHHE MHUpa, poiib (U3MUECKOW Teopud B (POPMUPOBAHUU
NPEACTABICHU 0 (PU3NUYECKOW KapTUHE MHUpa, MECTO (PU3MYECKON KapTHHBI MUpa B
o01IeM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEACTABICHUHN 0 pUpOIE.

MexnpeaMeTHbIe CB3U

N3yuenune kypca ¢pusuku 0a30Boro ypoBHs B 11 kiacce oCymecTBIsieTcs ¢ y4ETOM
CoJIep KaTeNIbHbIX MEXKITPEAMETHBIX CBSI3€U C KypcaMHd MaT€MaTUKH, OMOJIOTUU, XUMHUH,
reorpaduu ¥ TEXHOJOTHH.

Meorcnpeomemnvie nowsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAy4YHOTO
NO3HAHUS: SIBJICHHUE, HAYYHBIH (DaKT, runoresa, Gpusnueckasl BeIMYNHA, 3aKOH, TEOpUS,
HaOJI0/IEHNE, SKCIIEPUMEHT, MOJIEIMPOBAaHUE, MO/IENb, U3MEPEHUE.

Mamemamuxa: penieHHe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYecKue (PyHKUIUU:
CHUHYC, KOCHHYC, TaHI'€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO,
BEKTOpbl M HX NPOEKIMM HA OCU KOOPJAMHAT, CIIO)KCHUE BEKTOPOB, INPOU3BOIHBIC
3JIEMEHTApHbBIX (PYHKIMHA, MPU3HAKU MOJ00US TPEyTrOJbHUKOB, OMPECICHNE TUIOIaI1
MJIOCKUX (Uryp u o0bEMa Tell.
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buonocusa: snekrpuyeckue SIBICHUS B )KUBOW MPUPOJIE, KOJIEOATENbHBIE ABUKECHUS
B JKMBOM INPUPOJE, ONTUYECKUE SBJICHUS B XUBOUW IpHUpoJE, NEHCTBUE pajuallud Ha
YKUBBIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasi CTPYKTypa TBEPABIX TeEJ,
ME€XaHU3Mbl 00pa30BaHUs KPUCTAIMYECKON PEMIETKH, CIEKTPAIbHBIA aHAIN3.

l'eoepagusa: MarHUTHBIE TMONIOCA 3€MJIH, 3aJIEKW MArHUTHBIX Py, (HoTochEMKa
3€MHOM MMOBEPXHOCTH, MPEICKa3aHNE 3EMIIETPSCEHUN.

Texnonoeus:  JHHUM  DJIEKTPONEpENAad, TEHEpaTop MEPEMEHHOr0  TOKa,
AJIEKTPOJBUTATENb, MHAYKIIMOHHAS NI€Yb, pajiap, paIHONPUEMHUK, TEJIIEBU30p, AaHTCHHA,
tenedoH, CBY-nieub, MpOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJTHEUHas OaTapes.

IHHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yuebHoro mpeamera «®du3uka» Ha YPOBHE CpEIHEro OOIIEero
oOpazoBaHus (0a30BbIi ypOBEHB) JIOHKHO OOECHEUYUTh JOCTHXKEHUE CIIEAYIOIINX
JUYHOCTHBIX, METAINIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB.

JIHYHOCTHBIE PE3YJIbTATHI

JIngyHOCTHBIE pEe3yJIbTaThl OCBOEHHUS YyueOHOro mpeamera «Du3nka» TOKHBI
OTpaXXaThb TOTOBHOCTh W  CIOCOOHOCTh  OOy4YalOIIUXCS  PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTpPEHHEW TO3MIMEH JIMYHOCTH, CHCTEMOH IICHHOCTHBIX
OpUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOEKICHHI, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM
IIEHHOCTSIM POCCHICKOr0 OOIIeCcTBa, pacIIUPEHHUE >KU3HEHHOTO OIbITa U OIbITa
JIESTEIIBHOCTH B TIPOLIECCE PEaTU3alMd OCHOBHBIX HAIIPABJICHUN BOCIMUTATEIBLHOU
JCSATCIIBHOCTH, B TOM YHMCJIC B 4acTH: 1) rpaskaaHCKOro BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOMN MO3UITUU O0YJAFOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOIO OOIIECTBA;

MPUHSITHE TPaAULIMOHHBIX 00IIICYETOBEYECKUX T'YMaHUCTUYECKUX u
JIEMOKPAaTUYECKUX LEHHOCTEHW; TOTOBHOCTh BECTH COBMECTHYIO [EATEIBHOCTH B
MHTEPECAX TPAXKTAHCKOTO
oO0IIeCTBa, Y4aCTBOBATh B CAMOYIIPaBJICHUU B 00pa30BaTEIHbHON OpraHU3AINKN; YMEHUE

B3aUMOJICICTBOBATH C COIMAJIBHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX

GyHKUMSIMU UM Ha3HAYEHUEM; TOTOBHOCTb K TyMaHUTapHOM H
BOJIOHTEPCKOU NEeATEIIbHOCTH; 2) NATPHUOTHYECKOI0

BOCIIMTAHUA
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c(OPMUPOBAHHOCTh POCCUHCKON Tpa)KTaHCKOW HJIEHTUYHOCTH, NaTPUOTHU3MA,
LEHHOCTHOE OTHOILIEHNE K I'OCYJapCTBEHHBIM CUMBOJIAM, JOCTHKECHHSIM

POCCUICKUX YUEHBIX B 001acTU GU3KUKH U TEXHUKE,

3) IyXOBHO-HPABCTBEHHOT0 BOCIUTAHHUS:

C(OPMUPOBAHHOCTb ~ HPABCTBEHHOI'O  CO3HAHMs, OITHYECKOIO  IOBEJICHUS;
CIOCOOHOCTH OIIEHUBATh CUTYAIIHIO M IPUHUMATh OCO3HAHHBIE PEIICHNUS, OPUEHTHPYSICh
Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH, B TOM YHUCJIE B AESATEIBHOCTH YUYEHOTO;
OCO3HaHWE JIMYHOTO BKJIJa B TIOCTPOCHUE YCTOWYMBOTO Oymymiero; 4) 3cTeTH4ecKOoro
BOCIIUTAHMA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAsl 3CTETUKY Hay4HOI'O TBOPYECTBA,
NPUCYLIEro (PU3NYECKON HAYKE;

5) TPya0BOr0 BOCTIMTAHMA:

WHTEpPEC K Pa3IMIHbIM cdepaMm MpodecCHOHATBHON ACATEIBPHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3UKOW M TEXHUKOW, YMEHUE COBEPIIATh OCO3HAHHBINA BHIOOP Oymyiei
npodeccun W peann30BBIBATH COOCTBEHHBIC JKU3HEHHBIC TUIAHBI; TOTOBHOCTH U
CIIOCOOHOCTH K 00pa30BaHUIO M CaMO0OOpa30BaHUIO B 00J1acTU (GU3UKU

Ha MPOTSHKCHUU BCEH KU3HU; 6)
IKOJIOTHYECKOI0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH IKOJIOTUYECKOM KYIBTYPhI, 0CO3HAHHE TTI00ATLHOTO XapaKTepa

HKOJIOTUYECKUX MPOOJeM; MUIAaHUPOBAHUE U OCYLIECTBICHHUE ACHUCTBUN B OKPY KaIOIIEH
Cpelle Ha OCHOBE

3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;
Pacmmpenue omnbiTa AeSTEIBHOCTH IKOJIOTMYECKOW HAMPABICHHOCTH HA OCHOBE

UMCIOIINXCS 3HAHUH 110 PH3KKE; 7) HEHHOCTH HAYYHOT0 MO3HAHMS

c(OpMUPOBAHHOCTb MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BuUTHs (PU3NUECKON HayKU; OCO3HAHKE [ICHHOCTH HAYYHOU J1eATeTbHOCTH, TOTOBHOCTD
B IIpolecce HU3y4YeHUs (PU3UKU OCYIIECTBIATh MPOCKTHYIO M HCCIEAOBATENIbCKYIO
NEeATEIbHOCTh HHIMBUYAJIbHO U B TPYIIIIE.

METAIIPE/IMETHBIE PE3YJ/IbTATHI
Ilo3HaBaTeILHbIEe YHUBEPCAJIbHbIE Y4eOHbIe JeiicTBUs bazosbie

Joruvyeckue JecTBUA:

CaMOCTOSTENbHO (OPMYIUPOBATH U AKTYaJIU3UPOBAThH MPOOIEMY, paccMaTpUBaTh
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e€ BCECTOPOHHE; OIPEICIATh SN ACITeILHOCTH, 3aaBaTh MapaMeTPhl M KPUTEPHH HX
JOCTYDKCHUS; BBISBIIATH 3aKOHOMEPHOCTH W MPOTHBOPEUHUS B PAcCMaTPUBACMBIX
buzHIecKux

SIBJICHHSX; pa3padaThIBaTh IJIAH PEIICHHS MTPOOJIEMBI C YUETOM aHAJIN3a UMCIOIIUXCS

MaTepUAJIbHBIX U HEMATEepPUAIIbHBIX PECYPCOB; BHOCUTh KOPPEKTUBBI B NIESITEIHHOCTD,
OILICHHBATh COOTBETCTBHUE PE3YyJIbTATOB

1EJISIM, OIICHUBATh PUCKHU MOCIEICTBUI JIEITEIBbHOCTH; KOOPAUHUPOBATH U BBHIMOJIHATH
paboTy B YCIOBUSAX PEAIbHOTO, BUPTYAJIBHOTO U

KOMOMHUPOBAHHOTO B3aMMOJICUCTBUS; Pa3BUBATh KPEATHBHOE MBIIIJICHUE
IpU  PCEIICHWHM JKU3HEHHBIX MpoOseM. ba3oBble Hccien0BaTeIbCKUE
NeUCTBUA.

BIIJICTh HAYYHON TEPMHUHOJIOTHEH, KIIOUEBBIMU TTOHATHAMHU U METOIAMH
dbu3nYecKol HAyKW; BJIaJCTh HAaBBIKAMH YYCOHO-MCCIICIOBATEIILCKOM M TPOCKTHOM
NEATEeIIbBHOCTH B 00JIaCTH (PU3HKHU, CTIOCOOHOCTHIO Y TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MIOMCKY METOJIOB PEIICHUS 3a/1au (U3UISCKOr0 COACP KaHUs, TPUMEHCHHIO Pa3IUYHBIX
METO0B MO3HAHMUSL;

BJIQJICTh BHUJAMU  JICATEILHOCTH II0 IIOJYYCHHIO HOBOTO 3HAHHUSA, €ro

WHTEPIPETALUU, TPEOOPa30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUEOHBIX CUTYaIUsIX, B
TOM YHCJIC TIPU CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (DU3UKHU; BBISBIATH MPUIHMHHO-
CJICICTBCHHBIC CBSI3W W aKTyaJIM3MPOBATh 3a7ady, BBIIBUTATH THUIIOTE3Yy €€ pEIICHHS,
HAXOJIUTh aPTYMEHTHI JIJIsl JOKA3aTeIhCTBA CBOMX YTBEPKICHUH, 3a7aBaTh apaMeTphl U
KPUTEPHUH PEIICHUS, aHAIM3UPOBATH TIOJYUYCHHBIE B X0JI€ PEIICHUS 3a/1a4ul PE3yJIbTATHI,
KPUTHUYECKU
OIICHMBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATh H3MECHECHHE B HOBBIX YCIIOBHUSX; CTABUTH

1 hopMyIHpOBaTh COOCTBEHHBIC 3a/1a4X B 00pa3oBaTEIbLHOMN
NEATEeILHOCTH, B TOM YHCJIC NTPU U3YUYCHUHU (DU3UKH; TaBaTh OIICHKY HOBBIM CHUTYAIIHSIM,
OIICHMBATh MPUOOPETEHHBIM OMBIT; YMETh TMEPEHOCUTh 3HaHUS 1o (Qu3uke B
MPAKTUYECKYIO 00J1aCTh )XU3HEACATEILHOCTH;, YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX
MPEIMETHBIX 00JIacTel; BBIABUTATH HOBBIC UICH, IIPEIaraTh OPUTHHAIBHBIC TTOIXO0/IbI
U PEIICHUS, CTaBUTh MPOOJIEMBI U 3aJla4yH, IOMyCKAIOIINE aJbTEPHATUBHBIC PEIICHUSI.
Pabora ¢ unpopmanmeii:

BIAJCTh HAaBBIKAMHU TMOJy4YeHUs WHOOpPMAIUU  (PU3UYECKOTO  COACPKAHUS
U3 HCTOYHHMKOB pa3HBIX THIIOB, CAMOCTOSITCIIBHO OCYIICCTBIISITh IIOWCK, aHaJIu3,
CHUCTEMATHU3AIMIO M HHTEPIIPETAINIO HH(POPMAIIUK Pa3IMYHBIX BUIOB U (popm
MIPE/ICTABIICHUS; OIICHUBATh JOCTOBEPHOCTh

uHpopMauu;

MCIIOJIB30BATh CPEACTBA MH(DOPMAITMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
pEIICHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3ajad C
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coOmoicHueM  TpeOOBaHWI  APrOHOMUKH, TEXHUKH O€30MacHOCTH, TUTHEHBI,
pecypcocOepeKeHrs, TMPaBOBBIX M OJTHYCCKUX HOPM, HOPM HH(POPMAIIMOHHOM
0€30macHOCTH; CO3AaBaTh TEKCThI (PM3UYECKOTO COACPKAHUS B PA3TIUIHBIX (popMaTax ¢
y4€TOM Ha3HaueHUs WHOOpPMAIMU W I1IEJICBOM ayJuTOpPWHU, BBIOWpas ONTHUMAIIBHYIO
dbopMy TIPEeICTABICHUS ¥ BU3yaTH3aIUH.

KoMMyHUKaTHBHBIC YHUBEPCAJbHBIC YUeOHbIE 1eHCTBHSA:

OCYIIECTBIISITh OOICHNE Ha YpoKax (PU3WKM U BO BHE-YPOUHOU IEATEIHLHOCTH,

pacno3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CUTYallUd M CMSr4aTh KOH(JIMKTHI,

Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHHS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB; IOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOM U WHJIWBUIYAJIBHOU

paboThI; BEIOMPATH TEMATUKY M METOJbl COBMECTHBIX JCHCTBUM C y4€TOM OOIIUX

UHTEPECOB,

Y BO3MOKHOCTEHN KaXJOTO YJI€HA KOJUICKTUBA;

IIPUHUMATh LEJIU COBMECTHOU JIESATEIIBHOCTH, OPTraHU30BBIBATh U KOOPAUHUPOBATH
JIEVCTBHS MO €€ JOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUM, pACHPEAEIATH POJIM C YUYETOM
MHEHUW YYaCTHUKOB, OOCYXJaTh pE3yJbTaTbl COBMECTHOM pabOThl;  OIICHUBATh
Ka4ueCTBO CBOETO BKJIAJa U KAKJIOT0 YYACTHHUKA KOMAH/Ibl B OOIINI
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSAM; Mpeljiaratb HOBBIE NMPOEKTHI, OIEHUBATH
MJIeW C TIO3ULIHUM HOBHU3HBI, OPUTHMHAIBLHOCTH, NPAKTUYECKONM 3HAYMMOCTH;
OCYIIECTBJISITh MMO3UTUBHOE CTPATETHYECKOE MOBEICHUE B PA3JIUYHBIX CUTYaLIUSX,

MMPOABJIATH TBOPUYCCTBO U B006pa)K€HI/IC, OBITH HWHHUIIUAaTUBHBIM.

PerynsiTuBHbIC YHUBEpPCAJbHBbIE YUeOHbIE 1€HCTBUS
Camoopranusamnus:

CaMOCTOSTEIILHO OCYIIECTBIISATh TO3HABATEIBHYIO JIEATETLHOCTH B 00JaCTH (PU3UKH
¥ aCTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTh U (DOPMYITUPOBATH COOCTBEHHBIE 3a/auu;
CaMOCTOSITETIbHO COCTAaBJIATH IJIAH PEIICHUS] PACUETHBIX M KAUE€CTBEHHBIX 3aj1ay, IJIaH
BBITIOJTHEHUS TPAKTUUECKON pabOThl C yYETOM HUMEIOLIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MO>KHOCTEMN U MPEANOUYTECHHI; JaBaTh OLIEHKY HOBBIM CUTYallUsM; PACIIUPSTH PAMKH
y4eOHOro mpeaMeTa Ha OCHOBE JMYHBIX MPEANOYTCHH; JeiaTh OCO3HAHHBIN BBIOOD,
apryMEHTHPOBATh €ro, OpaTh Ha ce€0s1 OTBETCTBEHHOCTh
3a pelieHue; OIICHUBATh

pUOOPETEHHBIN OIBIT;

Croco0CTBOBATH (DOPMUPOBAHUIO U TIPOSBICHUIO PYAULIMH B 001aCTH PU3KKH,

MTOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.
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CaMOKOHTpOJII), 3MOI_II/IOHaJIbHI)Il7[ HHTEJUICKT: JaBaTb OLCHKY HOBLIM CHTYyallUsM,
BHOCHTB KOPPCKTHUBEI B NCATCIbHOCTD,

OIICHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIIKIM; BJIAACTH HABBIKAMUA MO3HABATEILHOM
pe(bJICKCHI/I KaK OCO3HaHUA COBCPIIACMBIX

JEWCTBUM U MBICIMTENBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHMM; HUCIIOJIb30BAThH
npuéMbl peIeKCUu 715 OLIEHKH CUTYalluu, BEIOOpa BEPHOTO

pemicHus; yYMCTb OLCHHMBATH PHCKM M CBOCBPCMCHHO IIPMHHMMAThb PCIICHUA 110 HX
CHMXCHHUIO, IIPUHUMATb MOTHBBI 1 apT'YMCHTHI APYTIUX IIPpU aHAJIIU3C PE3YJIbTATOB
ACATCIIbBHOCTHU, IPUHUMATDH 06651, IMOHKUMas CBOM HEAOCTATKHU M1 AOCTONHCTBA,

[IPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX [IPUA aHAJIU3€E PE3YJIbTATOB AEATEIBbHOCTH;
MIPU3HABAaTh CBOE MPABO U MPABO JPYrUX HA OMIMOKH.

B mporiecce MOCTMXXEHHSI JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS IMPOTpaMMBbI IO
(bu3uKe U151 yPOBHS CPEIHETO 00IIEro 00pa3oBaHus y 00y4aromuxcs COBEPIICHCTBYETCS
AMOIMOHAIIbHBIN UHTEIJIEKT, TPEAnoaralomuii copMupoBaHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOMIETO CHOCOOHOCTh MOHHMMATh CBOE SMOLMOHAIBHOE
COCTOSIHME, BUJIETh HAIPaBJICHUS Pa3BUTHS COOCTBEHHON SMOLIMOHAIBHOM CeEpbl, ObITH
YBEPEHHBIM B ce0€; CaMOpEeryJIMpoBaHUs, BKIIIOYAIOIIET0 CaMOKOHTPOJb, YMEHHE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE IMOBEACHHME, CIOCOOHOCTH aJalTUPOBATHCS K
HMOLIMOHAJIBHBIM H3MEHEHUSM U TMPOSBIATH THOKOCTb, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEW MOTHBALIMM, BKIIIOYAIOIIEH CTPEMIIEHUE K JIOCTHKECHMIO LIEJIM U YCIIEXY,
ONTUMU3M, HHUIUATUBHOCTb, YMEHUE JACHUCTBOBAThH, UCXOAS U3 CBOMX BO3MOKHOCTEW;
HIMIATHM, BKIIIOYAIOLIEH CIOCOOHOCTh MOHUMAaTh 3MOIIMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBATH €r0 IMpPH OCYLIECTBICHHH OOILIEHUS, CIOCOOHOCTh K COUYYBCTBHIO H
COIEPEKUBAHNIO; COLMAIBbHBIX HABBIKOB, BKJIOYAIONIMX CIHOCOOHOCTh BBICTpAaUBAaTh
OTHOILICHUS

C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

IIPE/IMETHBIE PE3Y/IBTATBI

K koniy obyuenuss B 10 kjacce mpeameTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

JE€MOHCTPUpPOBaTh Ha MpUMEPaxX pojib U MecTo (U3UKH B (HOPMHUPOBAHHUU
COBPEMEHHOW HAy4yHOM KAapTUHbl MHUpA, B pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IIPAKTUYECKON ACATEIBHOCTH JIFOACH; YUYUTHIBATh I'PAHULBI IPUMEHEHUS
U3YYECHHBIX (U3MUECKUX MOJeNel: MaTepuajbHas TOYKa, HHEepLUalbHas CHUCTEMa
0TCY€Ta, a0COJIFOTHO TBEPIOE TEINO, UACATBHBIN a3, MOJENIN CTPOEHUS ra30B, KUIAKOCTEN
U TBEPHABIX T, TOUCUHBIM SJEKTPUUECKUN 3aps] NMpHU peHieHud (PU3MYEeCKHX 3anad;
pacrno3HaBaTh (pU3nUECKHEe SIBJIEHUS (IPOLECCHI) U OOBSICHATh UX HAa OCHOBE 3aKOHOB
MEXaHHUKH,  MOJIEKYJISIDHO-KUHETUYECKOM  TEOpUU  CTPOEHMs  BEIIeCTBA U
ANEKTPOAUHAMUKHU: PABHOMEPHOE M DPABHOYCKOPEHHOE MNPSIMOJMHENHOE JBU)XKECHUE,
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CBOOOJHOE MaJeHHUE TEJl, ABMKEHUE MO OKPYKHOCTH, UHEPLUS, B3aUMOJICUCTBUE TEll,
muddy3usi, OpoOyHOBCKOE JABUKEHHUE, CTPOCHHE KUIKOCTEH U TBEPIBIX TEJ, K3MEHEHUE
o0béMa Ten TpU HarpeBaHuWU (OXJIAXACHHUHU), TEIJIOBOE paBHOBECHE, HCMapeHUe,
KOHJIEHCAIs, TUIABJIICHHE, KPUCTAIUIN3alUs, KATIEHNE, BJAXKHOCTh BO3/1yXa, TOBBIILICHHE
JIABJICHHS ra3a MpPU €ro HAarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXKIY MapaMeTpamu
COCTOSIHHA Ta3a B H30MpPOLECCaX, AJIEKTPU3aLMs T, B3aUMOJCHCTBUE 3apsi/iOB;
ONKCHIBATh MEXAHUYECKOE ABUKEHUE, UCTIONIB3Ys (PU3NUYECKHE BEJIMUMHBI: KOOPIMHATA,
MyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, Cuila, HUMIIyJIbC Tena,
KUHETUYECKas SHEePTus, MOTECHIMAIbHAS YHEPTHsI, MEXaHUYEeCKask paboTa, MeXaHu4YecKas
MOIIHOCTb; MPU ONUCAHUH MPABUJIBHO TPAKTOBATh (PU3NUYECKUI CMBICI UCIOIb3YEMBIX
BEJIMYMH, UX OOO3HAYEHMS] M €IMHHIIBI, HAXOAUTh (DOPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(U3UYECKYIO BEIMYHUHY C IPYTUMH BEJIMYMHAMU;

ONKCHIBATH U3yUYEHHBIE TETUIOBBIE CBOMCTBA TEJ U TEIJIOBBIE SABJICHUS, HCTIOIb3YS
(bu3MYecKue BEIMYMHBL: IaBICHUE Ta3a, TEMIEPAaTypa, CPEIHss] KHHETUUECKask YHEPrus
XAa0TUYECKOIO  JABWXKEHHUS MOJIEKYJ, CPEIHEKBAaIpaTU4HAsI CKOPOCTb MOJIEKYJI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSAS 3HEprus, padora rasa, Ko3(Q(UIHEHT M0JIE3HOTO
JEHCTBUS TEIJIOBOIO JBUTATENs; IPU ONMCAHUM IMPaBWIBHO TPAKTOBATh (PU3NYECKUI
CMBICJI UCHOJb3YEMBIX BEIUYMH, WX O003HAUEHMs] M E€AMHUILIbI, HAXOAUTb (OPMYJIBL,
CBSI3BIBAIOIIME JTaHHYI0 (PU3NYECKYI0 BEJIMYMHY C JPYTMMHU BEJIMYMHAM; OIMUCHIBATH
W3YUYEHHBIE AJIEKTPUUYECKUE CBOMCTBA BEILIECTBA U AIEKTPUUECKUE
ABJIEHHUST (TIPOLECCHI), HMCHOJIb3Ysl (DU3MUYECKUE BEJIMYMHBL: BJIEKTPUUYECKUN 3apsij,
AIEKTPUUECKOE T0JIe, HAPSHKEHHOCTD MOJIs, MOTEHIMAN, PA3HOCTh MOTEHUIUAJIOB; TPHU
ONKCAaHUU TMPABUIBHO TPAKTOBATH (PM3MUYECKUN CMBICI HCIOJIb3YEMbIX BEJIMYMH, MX
0003HAaYEHUsI U €AMHUIIBL, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUYECKYIO
BEJIMUYMHY C JIPYTUMH BETMYMHAMU; aHAJIM3UPOBATh (PU3NMUECKHE POLECCHl U SBJICHUS,
UCHOJIB3YS PU3NYECKUE 3aKOHBI
Y TPUHLMIBL 3aKOH BcemupHoro tsrorenus, [, II m III 3akonsl HeroToHa, 3akoH
COXpPaHEHUS MEXAHMYECKOW OJHEPruu, 3aKOH COXPAHEHUs HWMITYJbCa, MPUHLUI
CYNEpHO3ULIMA CWJI, TPUHLUI PABHONPABHUS WHEPIHUAIbHBIX CHUCTEM OTCYETA,
MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOEHUsS BELIECTBA, Ia30BbIE 3aKOHBI, CBS3b
CpellHEel KWHETUYECKOM HHEpPruM TEIIOBOTO JIBJKEHHUS MOJIEKYJ € aOCOIIOTHOM
TEeMIIepaTypoil, MepBbIil 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAHEHHUS 3JEKTPUUYECKOTO
3apsiaa, 3akoH KynoHa, mpu 3TOM paszinyaTh CIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA, €ro
MaTEMaTUYeCKOE BbIPAKEHUE U yCJIOBHS (TpaHulbl, O00OJAaCTH) MNPUMEHUMOCTH;
OOBSICHATH OCHOBHBIE TIPUHLIUIIBI JEHCTBUS MAIlIMH, MPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pazNuyarh YCIOBUS UX O€30IacHOr0 HCIOJB30BaHUS B IMOBCEIHEBHOMN
KU3HHM,  BBIMOJHATH HKCIEPUMEHTHI MO HCCIAEAOBAaHUIO (PU3MYECKUX SBICHUU U
MPOIIECCOB C HCHOJb30BAHUEM TMPSAMBIX, M KOCBEHHBIX HW3MEPEHUI, IpPU 3TOM
dbopmynupoBath MpoOIeMy/3aqady U TUIIOTE3Y Y4eOHOTO SKCIEPUMEHTa, COOUpaTh
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YCTaHOBKY U3 MPEAJIOKEHHOTO 00OpYyIOBaHUS, MPOBOAUTH OMBIT U (HOPMYIHUPOBATH
BBIBO/IbI; OCYILECTBJIATH MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEIUYMH, IIPU
TOM BBIOMPATH ONTUMANBHBIN CIIOCOO M3MEPEHUS U MCTIOIb30BATh N3BECTHBIE METOIbI
OLIGHKH TOTPEIIHOCTeH U3MEPEHH; UCCIeI0BaTh 3aBUCUMOCTH MEXIY (DU3HMUECKUMU
BEJIMYMHAMHU C HCIOJb30BAHUEM IMPSMBIX H3MEPEHHM, NpPU STOM KOHCTPYHPOBATH
YCTaHOBKY, (PMKCUPOBATh PE3yJIbTATHI MOTYYCHHON 3aBUCUMOCTH (PU3MUYECKUX BEIUYUH
B BUJi€ TaOJIUI U rpaUKOB, AENIaTh BBIBOBI IO PE3YJIbTaTaM UCCIIEI0OBAHUS; COOJII0IaTh

npaBuiia 0€30MacHOro Tpy/1a IpU MPOBEAECHUH UCCIIEI0BaHUI B paMKax
y4e€0HOT0 AKCIEPUMEHTA, YUYEOHO-UCCIEA0BATEIbCKON U MPOEKTHOU AESITEIBHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOUCTB U J1a0OpaTOPHOT0 00OPYI0BaHUS; peLIaTh
pacy€THbIE 3a/layd C SBHO 3aJIaHHOM (DU3UYECKON MOJEIbI0, UCTONb3Ys (DU3UUECKUE
3aKOHbl W TPUHLUIIBI, HA OCHOBE aHalM3a YCJIOBUS 3aJaud BbIOMpaTh (PU3UUECKYIO
MO/I€JIb, BBIIEATh (PU3HUUYECKUE BEIMUMHBI U (POPMYJIbI, HEOOXOIUMBIE ISl €€ peIeHus,
IPOBOJUTH PACU€Thl M OLEHUBATH PEAJBbHOCTh MOJYYEHHOI'O 3HAYECHUS (PU3NYECKOU
BEJINYUHBL; pemars KauyeCTBEHHBIE 3a/1auu: BBICTPAUBAaTh JIOTUYECKH
HEMPOTUBOPEUYHMBYIO LIETMOYKY pACCYXICHH C ONOpPOM HAa U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS; UCIOIb30BaTh IPU PELICHUH YUEeOHBIX 3a7au

COBpEMEHHbIE€ NH(OPMaLIMOHHbIE

TEXHOJIOTUH ISl IOUCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETALNUN U ITPEACTABICHHUS
y4eOHOW U HAyYHO-MOMYJISIPHON MH(OPMAILIMH, TOJTYYEHHON U3 pa3IUYHbIX HCTOYHUKOB,
KPUTHUYECKH aHAJM3UPOBATh MOIyYaeMyt0 HH(POPMALIMIO; TPUBOIUTH IPUMEPHI BKIa1a
POCCHICKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB

B Pa3BUTHE HAYKH, OOBSICHEHUE MPOLECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHi; UCIIOJIb30BATh TEOPETUUECKHE 3HAHUS 110 (PM3UKE B TOBCEIHEBHOM JKU3HU

UIsi o0ecriedeHus 0e30MacHOCTH MpU OOpalieHuu ¢ NpudopaMu M TEXHUYECKUMU
YCTPOWUCTBAMH, MJII COXPAHEHUS 370POBbS M COOJIIOJCHHUS HOPM DKOJOTHYECKOTO
MIOBEJICHUSI B OKPYJ)KalOIICH cpejae; paboTaTh B TPYIIIEC C BBITOJHCHHEM Pa3IUYHBIX
COIIMAJIBHBIX POJIEH, TIUJIAHUPOBaTh PAOOTy TPYMIbBI, PANHOHATBLHO PACTIPEICIISIThH
00s3aHHOCTH W TUIAHUPOBATH JICIATCIIBHOCTh B HECTAHIAPTHBIX CUTYaIHIX, aJCcKBAaTHO
OIICHMBATh BKJIAJ KaKJIOTO W3 YYAaCTHUKOB TPYIIIBI B PEIICHHUE paccMaTpUBacMOM
POOJIEMBI.

K xoniy obyuenus B 11 kjiacce mpeamMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (u3uku B (HOPMHUPOBAHUH
COBPEMEHHOW HAy4yHOW KApTUHBI MHUpa, B pAa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B MPAKTUYECKON JESATEIbHOCTH JIIOAEH, ILEJOCTHOCTh W E€IUHCTBO
(bU3MYEeCKO KapTUHBI MUPA; YIYUTHIBATH TPAHUIIHI TPUMEHEHUS N3YYCHHBIX (PU3UMUECKUX
MOJIeJIEN: TOUSYHBIHN
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AIEKTPUYECKUH 3apsil, JIyd CBETa, TOUEYHbIM MCTOYHHK CBETA, SJIEPHAS MOJEIb aToMa,
HYKJIOHHasE MOJIeJIb aTOMHOTO sipa NP PEIICHUH (PU3MUECKUX 3ajJiay; paclo3HaBaTh
bu3ndecKue BICHUS (TPOIECCHI) K OOBSICHATH UX Ha OCHOBE 3aKOHOB AJICKTPOINHAMUKHI
¥ KBAaHTOBOU (DM3UKH: DJIEKTPpHUUECKAs TPOBOIMMOCTh, TEIJIOBOE, CBETOBOE, XUMUUYECKOE,
MarHMTHOE JEUCTBUS TOKA, B3aUMOJICMCTBUE MAarHUTOB, AJICKTPOMArHuTHAs MHAYKIIUA,
JICICTBHE MArHUTHOTO TIOJSI HA TMPOBOJAHUK C TOKOM UM JBHXKYIIMHCS 3aps,
AIIEKTPOMArHUTHHIE KOJICOAHUS U BOJIHBI.

K konIry o0yuenus B 12 kjacce mpsSIMOJIMHEHHOE PacIpOCTPAaHCHUE CBETA, OTPAKCHHE,
npesioMyIeHue, nHTephepeHIus, Tu(paKIus U MOJSIpU3aIus CBETa, TUCTICPCUS CBETA,
dbotoanekTpudeckuii 3hdekt (hoTodddeKT), CBETOBOEC IaBIICHHE, BO3HUKHOBEHHE
JUHEHYATOrO0  CIIEKTpa aroMa BOAOPOJAA, ©CTECTBEHHAas W  HMCKYyCCTBEHHAas
PaMOaKTUBHOCTD;

OTHMCHIBATh M3yUYCHHBIE CBOMCTBA BEIIECTBA (JIEKTPUICCKIE, MATHUTHEIE,
ONTHYECKHE, DICKTPUICCKYIO MPOBOIUMOCTh PA3IUYHBIX CPEI) M DJICKTPOMArHUTHHIC
SBJICHUSI (TIPOIIECCHI), UCTIONB3YS (PU3MUECKUE BEIMYMHBI: DJIEKTPUUYECKUM 3apsijl, cujia
TOKa, DJCKTPUUECKOE HAMPSIKEHHE, DIIEKTPUYECKOE COMPOTHUBICHUE, PA3HOCTh
MOTCHITNAJIOB, SJIEKTPOABMKYIIAS CHIIa, pa00Ta TOKA, MHIYKIIMSI MATHUTHOTO TIOJISI, CHJIa
Awmmepa, cwia JlopeHlia, MHIYKTUBHOCTb KATYIIKHA, JHEPTUS JIJIEKTPUUECKOTO U
MarHUTHOTO TIOJICH, IEPHOJT M YaCTOTa KOJIeOaHd B K0JIeOATeIbHOM KOHTYpPE, 3apsia U
CHWJIa TOKa B TMPOIECCEe TapMOHMYECKUX JJIEKTPOMATHUTHBIX KojebaHuil, (HokycHoe
pacCTosIHUE W ONTHYECKas CWiIa JIMH3bI, MPU ONUCAHWW TPABWILHO TPaKTOBATh
(bU3UYECKUI CMBICT MCTIOIB3YEMBIX BEJIMYMH, UX 0003HAUCHUS M SUHUIIBI, YKa3bIBATh
(bopMyJIbI, CBS3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIUYMHY C JPYTUMHU BEIMYMHAMY,
ONKCHIBATh HM3yYCHHBIC KBAHTOBBIC SIBJICHHS W TIPOIECCHI, HMCIOJB3YS (HU3UICCKUE
BEJTMYMHBI: CKOPOCTH DJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJTHBI M 9aCTOTAa CBETA, SHEPTHUS
U UMITYJbC (OTOHA, IEPUO/] TTOTypaciaaa, YHEPTUS CBSI3U AaTOMHBIX SIJIEP, IPH OMTMCAaHUU
MIPaBUJILHO TPAKTOBATH PU3HUECKHI CMBICI UCITOJIB3yEMBIX BEIMUHH, MX 0003HAYCHUS U
CAVHMIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIONINE JTAHHYIO (U3MYECKYI0 BEITUYHHY C
JPYTUMU BEJIMYUHAMH, BBIYHCIATH 3HAUYCHUE (DM3MYECKOW BEIMYUHBI, aHATU3UPOBATH
(bu3MYeCcKue IPOIIECCHl M BJICHUS, UCIIOJIb3YS (PU3NUECKHE 3aKOHBI M IIPUHIIUIIBL: 3aKOH
Owma, 3aKOHBI TIOCTIEIOBATEIFHOTO U MAPAIIEILHOTO COCTMHEHUS MPOBOIHUKOB, 3aKOH
Jlxoyns—Jlennia, 3akoH JJCKTPOMArHWUTHOW WHIYKIIMH, 3aKOH TIPSIMOJHUHEHHOTO
pacmpocTpaHeHHUsT CBETa, 3aKOHBI OTPAKCHHS CBETa, 3aKOHBI TPEIIOMJICHHS CBETa,
ypaBHeHue OiHmTeHHa 118 Qortodddexra, 3aKOH COXpPAHEHUS DHEPIHH, 3aKOH
COXpPaHEHUS UMITYJIbCa, 3aKOH COXPAaHEHHS JJIEKTPUIECKOTO 3apsi/ia, 3aKOH COXPAHECHUS
MacCOBOTO 4YHCIIA, TMOCTyJlaTthl bopa, 3akoH paanoaKkTUBHOTO pacmaaa, MpH STOM
pas3nuyaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAXKEHUE W
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ycioBHs (IFpaHMIbl, OOJACTH) MPUMEHUMOCTH; OIPEIEIATh HANpPABICHHE BEKTOPA
MHAYKIIMA MarHUTHOTO TOJISl IPOBOJIHUKA
C TOKOM, cuibl Ammepa u cuibl JlopeHIa; CTpOUTh W OIMUCHIBATH H300pa’KEHUE,
CO3/1aBa€MO€ TUIOCKUM 3€pKajioM, TOHKOH
JMH30M; BBIMOJIHATH OKCIEPUMEHTHI 10 HCCIENOBAHUIO (U3NYECKUX SIBICHUM U
IPOLIECCOB
C HCTOJb30BAaHUEM NPSIMBIX, U KOCBEHHBIX HM3MEPEHUU: MPHU 3TOM (HOPMYIHPOBATH
npobiieMy/3afjauy M TUIOTE3y Y4YEOHOro JKCHEpUMEHTa, COOMpaTh YCTAHOBKY U3
IPEJIOKEHHOIO 000pYAOBaHUSA, NPOBOJUTH ONBIT U (POPMYIMPOBATH BBIBOJBL;
OCYUIECTBJIATh MPSAMBIE M KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BEJIMYMH, MPU STOM
BbIOMpaTh ONTUMAJbHBIA CHOCOO HM3MEPEHHS U HCIIOJIb30BATh W3BECTHBIE METOJIBI
OLICHKH MOTPEIHOCTEH U3MEPEHUI; UCCIEA0BATh 3aBUCUMOCTH (PU3UUECKUX BEIUYHH C
UCIIOJIb30BAaHUEM MPAMBIX H3MEPEHHI: TP 3STOM KOHCTPYHPOBATh YCTaHOBKY,
(¢ukcupoBaTh pe3yNbTaThl MOJTYYEHHOM 3aBHUCHUMOCTH (PU3NYECKUX BEJIMYMH B BHUJE
Ta0IHI U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIEAOBAHMS;

CO6J'IIOI[3TI> IIpaBHJIa 0e301macHoOro Tpyda IIpUu IPOBCACHHUHA I/ICCJ'IGI[OBaHI/Iﬁ B paMKax

y4eOHOT0 IKCIIEPUMEHTA, YUYEOHO-UCCIEA0BATEIIbCKON U MPOCKTHOM JESATEIBHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIIbHBIX YCTPOUCTB U JJaOOPATOPHOTO 000PYN0BaHUS; peliaTh
pacu€THBIC 3a/lauyu C SBHO 3a/IaHHOM (DU3UYECKON MOJIENBI0, UCTIONB3Ys (DU3UUYECKUE
3aKOHBI W TIPUHIIMIIBI, HA OCHOBE aHajIM3a yCJIOBUA 3a/aud BbIOMpATh (DU3UUECKYIO
MOJIENb, BBIACISTH (PU3UYECKUE BETUIUHBI U (POPMYJIbI, HEOOXOAUMBIE 1JIs €€ pelIeHuUs,
MPOBOJIUTH PAcU€Thl M OIEHWBATh PEATHLHOCTH MOJYUYEHHOTO 3HAYCHUS (PU3NYECKON
BEJINYUHBI; pemaTh KaueCTBEHHbIC 3a1a4H: BBICTpanBaTh JIOTUYECKHU
HEMPOTUBOPEUYMBYIO ILIETIOYKY PACCyXJICHUNH C OMOpPOM Ha H3YUCHHBIC 3aKOHHBI,
3aKOHOMEPHOCTH Y (PU3MUECKHE SBIICHUS;, UCIIOJIH30BATh MPHU PEUICHUN YUEOHBIX 3a/1a4
COBpPEMEHHbIC HH(POPMAIIMOHHBIE TEXHOJOTUM JJIi TIOMCKA, CTPYKTYpPUPOBaHUS,
WHTEPIpPETAlUA W TPEJCTABICHUS Yy4eOHOW M HAy4YHO-TIOMYJISIPHON HH(POpPMAIINH,
MOJYYEHHOW W3 Pa3JIMYHbIX HMCTOYHUKOB, KPUTUUYECKU AHAIU3UPOBATH MOIYy4AEMYIO
nHpopMaInio; OOBSICHATh MPHUHIUIBI JCUCTBUS MAaIlMH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB,
pazMyaTh yCIOBUS MX 0€30MacHOTO MCIIOIb30BaHUs B OBCEAHEBHOM KU3HU;
MPUBOIUTH MMPUMEPHI BKJIA1a POCCUICKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHE HAYKH, B 00BSICHEHUE TIPOIIECCOB OKPYIKAIOIIETO0 MUPA, B PA3BUTHE TEXHUKU
Y TEXHOJIOTUH; UCIIOJIH30BATh TEOPETUUECKUE 3HAHUS TI0 (PU3MKE B MOBCETHEBHOM KU3HU
uIsi o0ecriedeHus 0€30MacHOCTH MPU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMH
YCTPOMCTBAMHM, AJIE COXpPAHEHUS 370pPOBbS M COOJIIOJCHHS HOPM 3KOJIOTHYECKOTO
MOBEJCHUSI B OKpY)Kalollel cpene; paboTaTh B IPYIIE C BBITOJIHEHUEM Pa3IUYHbIX
COIMAJIBHBIX POJIEH, IUIAaHUPOBaTh PAOOTy TPYMIBI, PAMHOHATBLHO PACIPEICIIThH
00s13aHHOCTH W TJIAaHUPOBATH JIESITEIILHOCTh B HECTAHJIAPTHBIX CUTYaLUSIX, aJIEKBATHO
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OIICHUBATh BKJIAJ KaXJOTO0 W3 YYACTHHKOB TPYIIBl B PEHICHUE pacCMaTPUBAEMOMN
poOJIEMBL.
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10 KJIACC
HaumenoBanue
Ne KomnmaecTtso OcHOBHBIE BUJIBI ICATEIHHOCTH
pa3eNoB U TeM [IporpammHOe coiepikaHme
/1 4acoB 00yJaronmxcst

y4eOHOro mpeameTa

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUSA

1.1 @usuka U  METOIBI

Hay40ro IIO3HaHHu:A

5

dusnka — HayKa O NPUPOJIE.
Hayunbie MeTO1BI TO3HAHUS
OKPYXaroIIEero Mupa.

Ponb skcriepriMeHTa 1 TeOpUn B
Ipo1ecce O3HAHHUS TPUPOJIBL.

DKCIEPUMEHT B busuke.
MonenupoBaHue (buznyecKux
SBJICHUM W mnporeccoB. Hayunbie
runore3bl. DOU3NYECKHUE 3aKOHBI U
TeOpUd. ['paHuLBl NPUMEHUMOCTH
bu3ndeckux 3aKkoHOB. [lpuHIIHM
COOTBETCTBUA. Poiis u mecto
busuku B dbopmupoBaHUU
COBPEMEHHOW HAy4YHOW KapTHHBI
MHUpa, B IIPAKTUYECKOMN
JNEATEIBHOCTH JIFOAEH

N3yuenune HayYHBIX (AMIIUPUYECKUX U
TEOPETUYECKNX) METOJOB IO3HAHUS
OKpY>KaroIIero MUpa.

OOcyxaeHue rpaHull IPUMEHUMOCTH
(bU3NYEeCKUX 3aKOHOB U TEOPUH.
PaGoTa B rpymme mo noaAroToBke
KOPOTKUX COOOIIECHHUI O POJIA U MECTE
(Y3UKY B HAyKE U B MPAKTHUECKOU
NEATENBbHOCTH JIFOAEH. [leMoHCcTpanus
aHAJIOTOBBIX U IIUGPOBBIX
M3MEPUTENbHBIX TPHOOPOB,
KOMITBFOTEPHBIX TATYUKOB.

OcBoeHne OCHOBHBIX TTPUEMOB PaOOTHI C

uudpoBoii 1adopaTtopueit mo Gusuke
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Hroro o pazneny

Pa3nena 2. Mexanuka
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2.1

Kunematuka

MexaHnueckoe IBUKCHHE.
OTHOCUTENBHOCTh MEXAaHUYECKOTO
nBrokeHus. CucrteMa oTcyéTa.
Tpaekropusi.

[lepemernienue, CKOpoCTh (CpeaHsis
CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U
YCKOpPEHHUE MaTepUaIbHON TOYKH, HX
MPOEKIIMY HA OCH CUCTEMBI
koopauHat. CliokeHue nepeMenieHui
Y CJIIO)KEHHUE CKOPOCTEM.
PaBHOMEPHOE ¥ PABHOYCKOPEHHOE
MpsAMOJIMHEHHOE ABMKeHUE. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH,
YCKOPEHUSI, MyTU U NePEMEIICHUS
MaTepUaIbHOW TOYKHA OT BPEMEHH.
CBoOomHOe  mageHue.  YCKOpEHUue
CcBOOO/IHOTO Ma/IeHusl.
KpuBoIMHENHOE NBUKEHHUE.
JIBrKeHHEe MaTepraIbHOM TOYKHU T10
OKPY’KHOCTH C IIOCTOSSHHOM 110
MOJYJIFO CKOPOCTBIO. YTJI0Bas
CKOPOCTb, JINHEWHAS! CKOPOCTb.
[lepuon u yacTota oOparieHusl.
[{eHTpOCTpEMUTENBHOE YCKOPEHUE.
TexHuyeckue ycTponucTBa u

[IpoBeneHnEe SKCIIEpUMEHTA: U3YUEHUE
HEPAaBHOMEPHOT'O JBHKEHUS C LETBIO
ONPENECTICHNSI MTHOBEHHOW CKOPOCTH;
VICCIIEIOBAHUE COOTHOIIECHUS MEXKTY
MyTSAMH, IPONJAECHHBIMU TEJIOM 32
MOCJIEI0BATEIbHBIE PABHBIE IPOMEXKYTKHU
BPEMEHU PH PaBHOYCKOPEHHOM
JBUKEHUM C HAYaJIbHOW CKOPOCTHIO,
PaBHOM HYJII0; U3YUYEHUE JIBHXKCHUS
[IapuKa B BA3KOM KUIKOCTU;, U3yUCHUE
JIBWKEHUS Teja, OpOIIEHHOTO
ropu3oHTagbHO. OOBICHEHHE OCHOBHBIX
MPUHIIUAIIOB IEUCTBUSA TEXHUUECKUX
YCTPOMCTB, TAKUX KaK: CHUIOMETD,
L[ETIHbIC U PEMEHHBIC Nepeiaun
JBUKCHUST; U YCIOBUHM UX O€30MacCHOTO
MCIIOJIb30BaHUs B IOBCEAHEBHOM KU3HMU.
Pemienue pacu€THbIX 3a/1a4 € IBHO
3a1aHHOM (PU3UIECKON MOJIEIBIO C
WCIIOJIb30BaHUEM OCHOBHBIX (hOpMYIT
KMHEMAaTUKHU.

[TocTpoenue u ananu3 rpaduxon
3aBUCHUMOCTEN KUHEMATUYECKUX
BEJIMYMH OT BPEMEHH TSI
PaBHOMEPHOTO
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2.1

Kunematnka

Mexannueckoe JIBUKECHUE.
OTHOCHUTENIBHOCTh MEXaHUYECKOTO
nBmkeHus. Cucremaonedaénaboyas npor
Tpaekropusi.

[Tepemenienue, CkOpoCTh (CpeaHsis
CKOPOCTb, MTHOBEHHAs! CKOPOCTb) U
YCKOPEHHE MAaTEPUAIIBHON TOYKH, HUX
MTPOEKIIMU HA OCU CUCTEMBI
KoopauHat. CiiokeHHe nepeMereHun
U CII0KEHUE CKOPOCTEN.
PaBHOMEpHOE M paBHOYCKOpPEHHOE
MPSAMOJIMHEHOE ABMKEHUE. ['paduku
3aBHUCHUMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOPEHUS, IIyTH U NEPEMEIICHUS
MAaTEpUAIIBHOW TOYKH OT BPEMEHH.
CBoOogHOE majneHue. YCKOpeHue
CcBOOOIHOTO Na/ICHUSI.
KpuBonmHenHoe 1BUKEHHUE.
JIBr>KeHME MaTEpUAIbHOM TOUYKU I10
OKPYXXHOCTH C IOCTOSTHHOM 110
MOJIYJIFO CKOPOCTBIO. YTJIOBas
CKOPOCTb, JIMHENHAs CKOPOCTb.
[Tepuon 1 yactora obpareHus.
LleHTpOCTPEMUTENBHOE YCKOPEHUE.
TexHuueckue yCTpoucTsa u

[IpoBenenne SKCIEPUMEHTA: H3yUYCHUE
HEPABHOMEPHOTO JIBIKEHUS C LEITHIO
pOTIPETENCHES MIHOBEHHO#H(OKOPOCTI0BCHE
UCCJIEIOBAHUE COOTHOLICHUS MEXKIY
MyTSIMU, IPONUJCHHBIMH TEJIOM 32
MOCJICTIOBATEIHHBIC PABHBIC TIPOMEKYTKH
BPEMEHU TIPU PAaBHOYCKOPCHHOM
JIBUKEHHHU C HAaYaJIbHOW CKOPOCTHIO,
pPaBHOM HYJII0; U3yUYE€HHUE JIBUXKECHUS
[IapuKa B BA3KOM KUJIKOCTH; U3yUCHUE
JIBUKEHUSA TeJa, OPOIIEHHOTO
ropu30HTaIbHO. OOBsICHEHNE OCHOBHBIX
MIPUHITUTIOB JICUCTBHUS TEXHHYCCKUX
YCTPOWCTB, TAKUX KaK: CIUIOMETD,
IEMHbIE ¥ peMEHHBIE TIepe/laun
JIBIKEHUS; U YCIOBHUM MX 0€301aCHOTO
WCITIOJIb30BAHUS B IOBCETHEBHOMN KU3HHU.
Pemenue pacdéTHBIX 3a1a4 ¢ SIBHO
3aIaHHOM (PU3UYECKON MOJIETBIO C
HCITOJIb30BAaHUEM OCHOBHBIX (hOPMYJT
KUHEMaTHKHU.
[TocTpoenue u ananus rpadukoB
3aBUCUMOCTEH KHHEMaTHYECKHUX
BEJTUYMH OT BPEMEHU JIJIs
PaBHOMEPHOTO
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IIPAKTUYECKOE IIPUMEHEHHUE:
CIIUJIOMETP, IBUKECHUE CHAPAOB,
LIETIHBIE U PEMEHHBIE TIEpEIaun

Y PAaBHOYCKOPEHHOI'O NMPSIMOJIMHENHOTO
JIBHKCHUS.

Pacnio3naBaHue pu3nyecKux sIBICHUN B
y4€OHBIX ONBITAX U OKPYKAOLIEH
’KU3HU: paBHOMEPHOE U
PABHOYCKOPEHHOE MPSMOJIMHENHOE
JBUKEHHE, CBOOOHOE MaJIeHueE Tell,
JIBUYKEHUE TIO OKPY>KHOCTH.

Onucanrne MEXaHUYECKOTO ABUKEHUS C
HCIIOJIb30BaHUEM (DU3UUECKUX
BEJIMYMH: KOOpJAUHATA, IyTh,
IEPEMEILEHUE, CKOPOCTh, YCKOPEHHE.
Pabota B rpynnax npu riaHUpOBaHUH,
MPOBEICHUH U UHTEPIPETALIMU
pE3yIbTATOB OIBITOB U AHAJIN3E
JOTIOJTHUTENIBHBIX UICTOYHUKOB
uH(pOopMaIuu 10 TeEME
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2.2

JlnHamuka

12

[IpyHIMI OTHOCHUTEIBHOCTH
lamunes. Ilepsoiii 3akoH HeroToHAa.

NuepunanbHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [lpunnun
CyIepro3ununu cui. Bropou 3akoH
Herorona nys MmarepuanbHOU
Touku. Tpetuii 3akoH HproToHa 11714
MAaTEPHAIBHBIX TOUYEK. 3AKOH
BCEMHPHOTO TAroTteHus. Cuiia
TsKkecTy. [lepBasg kocmuyeckas
CKOpOCTBb.

CpaBHeHHE MacC B3aUMOJECHCTBYOIIUX
TeJL.

N3yuenue 3aBUCUMOCTH CHIIBI
YOPYTOCTH OT feopMainuu; CpaBHEHHE
CHJI TPEHHSI ITOKOS, KAUCHUS U
CKOJIb)KEHHUSI.

OObsicHEHUE HEBECOMOCTH.
[IpoBeneHue 3kcepuMeHTa:
WCCIIEIOBAaHNE  3aBHUCHUMOCTH  CHII
YOPYTOCTH, BOZHUKAIOIIUX B MPYKUHE
Y PE3MHOBOM 00paslie, OT UX
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Cuna ynpyroctu. 3akoH I'yka.
Bec Tena.

Tpenue. Buabl Tpenus (mokos,
CKOJIbKeHUsI, KaueHus). Cuna
tpenus. Cyxoe tpenue. Cuiia
TPEHUS CKOJIBKEHUS U CUJIa
Tpenus nokosi. Koadduruent
TpeHus. Cuia COnpOTUBICHUS
IIpU ABUKEHUH TEJIA B JKUIKOCTH
WJIM Ta3e.

[TocTtynarenbHOE U BpAIIATEIBHOE
JBIKEHUE a0COJIFOTHO TBEPAOTO
Tena.

MOMEHT CHJIBI OTHOCUTEIBHO OCH
BpaiieHus. [Inedo cunbl. YcnoBus
paBHOBECUS TBEPIOIO TEIIA.
TexHuyeckue ycTponcTBa u
MPAKTUUYECKOE TPUMEHEHHE:
MOAIIUITHUKY, TBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB

nedopmanuv;, U3ydeHUE IBUKCHUS
Opycka MO HaKJIOHHOW MJIOCKOCTH;
WCCIIEIOBAHHUE YCIIOBUN PAaBHOBECHS
TBEPIOrOo TeJla, HUMEIOUIEr0 OCh
BpAILICHHUS.

OO0BsicHeHNE 0OCOOCHHOCTEM
PaBHOMEPHOTO ¥ PABHOYCKOPEHHOTO
MPSMOJIMHEWHOTO JIBUKEHUS,
CBOOOTHOTO TAJICHUS TEJl, ABUKEHUS TIO
OKPYXHOCTH Ha OCHOBE 3aKOHOB
Hprotona, 3axkoHa BCEMUPHOTO
TATOTEHUS.

OOBsiCHEHNE OCHOBHBIX MPUHITUTIOB
JNEUCTBUSL TOAIIMIHUKOB M MX
MPAKTUYECKOTO MPUMEHEHUS.

OOBsicHEHUE TBUKEHUSI UICKYCCTBEHHBIX
CITy THUKOB.

Pemenue pacuéTHbBIX 3a1a4 C SIBHO
3aIaHHOM (PMBUYECKON MOJICTBIO C
HCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB

1 GOpMyJT TMHAMUKHU.

PacniosnaBanue Gpu3nueckux SBICHUA B
y4eOHBIX OMBITaX U OKPYIKaroIen
KU3HU: UHEPILIUSI, B3AUMOJICUCTBUE TEJl.
AHann3 GpuU3NYECKUX MPOLECCOB U
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SIBIICHUH C UCIOJb30BaHUEM 3aKOHOB U
MIPUHIUIIOB: 3aKOH BCEMUPHOTO
tarorenus, I, II u I1I 3akonsr HeroToHa,
MIPUHIIUIT CYTIEPIO3ULINU CHJI, TPUHITUIT
PaBHOIIPABHOCTH MHEPIMATIBHBIX
CHCTEM OTCYETA SABJICHUM C
HCIIOJIb30BAaHUEM 3aKOHOB U
MIPUHIIMIIOB: 3aKOH BCEMHPHOTO
tarotenus, I, II u III 3akonsl HeroTOHA,
MPUHIMIT CYTIEPIIO3ULINU CHUJT, TPUHIIUIIL
PABHOIPABHOCTH UHEPIUAIBHBIX
CHCTEM OTCYETA
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2.3

3aKOHBI COXpPAaHCHHA B
MCXaHHKE

Nmmynibc MaTepraibHON TOYKHU
(Tena), cucTeMbl MaTEpUATBHBIX

TOYCK. I/IMHy.HI)C CHJIBI 1 U3BMCHCHUC
HMITYJIbCa TCJIa. 3aKoH COXpaHCHUA
HUMITYyJIbCA. PeakTtuBHOC JABHKXCHHUC.

Pabota cunabl. MOIITHOCTH CHIIBI.
Kunetnueckas sHeprus
MaTepUaIbHON TOYKH. Teopema
00 N3MEHECHUN KMHETUYECKON
SHEPIHUH.

[TorenunanbHasg SHEPTHUSL.
[ToreHuuanbHasg SHEPTUS YIIPYTO
ne(opMUPOBAHHON MPYKUHBI.
[ToTeHmanbHas sHEpPTUs TeIa
BOJIM3H MTOBEPXHOCTH 3E€MIJIH.
ITorenuuanbpHbIC U
HETIOTCHIMAIbLHBIC CHIIBI. CBS3b
pabOThI HEMOTECHITUATBHBIX CHII
C UBMCHEHHEM MEXaHUYCCKOM
SHEPTUM CUCTEMBI TEl. 3aKOH
COXpaHEHUSI MEXaHUYECKOU
SHEPTUU.

Yrpyrue u Heynpyrue

IIpoBeneHue 3KCrIepuMeEHTa:

n3y4yeHue abCoIOTHO HEYIIPYTOro
yaapa € IMOMOIIBIO ABYX OJJMHAKOBBIX
HUTSIHBIX MasITHUKOB; UCCJICOBAHUE
CBSI3U pa0OTHI CUJIbI C UBMEHEHHEM
MEXaHMYECKON IHEPTUH TEJIa Ha
MIPUMEPE PACTKEHUS PE3UHOBOTO
KIyTa.

OneHka abCONIOTHBIX M OTHOCUTEIIBHBIX
MOTPENTHOCTEN U3MEPEHHUMN (PU3NUECKHUX
BEJIMYMH.

Pemienne pacu€THbIX 3a/1a4 € IBHO
3aIaHHOM (PM3UYECKON MOJICTBIO C
HCMOJIb30BaHWEM OCHOBHBIX 3aKOHOB

1 (popMys1 TMHAMUKHU U 3aKOHOB
COXpaHEHHS.

Pemmenne xauecTBEHHBIX 3a71a4U C
ONIOPOW HAa U3YUEHHBIE B pa3ieie
«MexaHuKay 3aKOHBI,

3aKOHOMEPHOCTH U (PU3UUECKHE
SIBJICHUSL.

Onucanne MEXaHMYECKOTO JIBUKEHHUS C
MCITIOJIb30BaHUEM (DM3UYECKUX BEIMYUH:
MMIYJIbC T€JIa, KHHETUYECKask SHEPT s,
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CTOJIKHOBCHMSL.
TexHuyeckne yCcTpoucTBa H
MPAKTUYECKOE NPUMEHEHUE:
BOJIOMET, KOIIEP, MPYKUHHBIN
MHUCTOJIET, IBUKEHUE PAKET

MOTEHIMAIbHAS SHEPTUsl, MEXAHHYECKas
paboTa, MeXaHUYECKask MOIITHOCTb.
AHanu3 pu3nyecKkux npoueccoB u
SIBJICHUM C UCIIOJIb30BAaHUEM 3aKOHA
COXpaHEHUsI MEXaHUYECKOIN SHEPTHUH,
3aKOHA COXPAHEHMS UMITYJIbCA.
OOBbsicHEHUE OCHOBHBIX MPUHLIUIIOB
JEUCTBUA U ITPAKTUYECKOIO
IIPUMEHEHUS TEXHUYECKUX YCTPONCTB,
TaKMX Kak: BOJOMET, KOIEp,
IIPY>KUHHBIN ITUCTOJIET.

OOBbsicHEHUE IBMKEHHS PAKET C OMOPOH
Ha U3y4eHHbIe (PU3NUECKHE BETUYUHBI U
3aKOHBI MEXaHUKHU.

Hcnonp30BaHue npu MOArOTOBKE
COOOIIEHUH O IPUMECHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH()OPMALIMOHHBIX TEXHOJIOTUM IS
MOMCKA, CTPYKTYPUPOBAHUS,
MHTEPIIPETALNN U TIPECTaBICHUS
uH(pOpMaLUU, KPUTUYECKUN aHaIIN3
noyrygaemMou nHpopMaIuu

[IpoBeneHre KOCBEHHBIX U3MEPEHHUI,
HCCJIEJOBAHUM 3aBUCUMOCTEN
(bu3nueCKrX BEIWYHMH, TPOBEPKA
MPEJIOKEHHBIX TUIIOTES
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Hroro no pazneny 28

31e 3. MousiekyJsipuasi pU3MKa ¥ TEPMOAMHAMHUKA
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3.1

OCHOBBI
MOJICKYJIIPHOKHHETHICCKOMN
TEOPHH

13

OCHOBHBIE MOJIOKEHUS
MOJICKYJISIPHO-KUHETHYECKOU
TEOPHUU U UX OINBITHOE
000CHOBaHUE.

bpoyHOBCKOE nBUXKEHHUE.
Huddysus. Xapaktep 1BUKEHUS
Y B3aUMO/ICUCTBUS YACTHUII
BellecTBa. Mozenu cTpoeHus
ra3oB, JKHJIKOCTEN U TBEPBIX TEI
1 00BICHEHUE CBOMCTB BEIIECTBA
Ha OCHOBE 3TUX Mojelen. Macca
¥ pazMepbl Mosiekyll. KonndectBo
Bemiectsa. [locrosiHHas
ABorazapo.

TermoBoe paBHOBECHE.
TemnepaTtypa u €€ u3MepeHue.
[Ixama remneparyp Llenscus.
Mopenp uieajaprHOro rasa.
OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KUHETUYECKON
TEOPUHU UJICATHLHOIO Ta3a.
AOcounoTHas Temneparypa Kak
Mepa CpeTHEN KUHETUYECKOU
SHEPIrUU TEIJIOBOTO ABUKECHHUS
yactul rasa. [Ikama remneparyp

[IpoBeaeHune sxcrepuMeHTa:
oTmpeJeJIeHuEe MacChl BO3/IyXa B
KJIACCHOM KOMHATE HA OCHOBE
u3MepeHuit 00bEMa KOMHATHI,
JABJICHUS U TEMIIEPATYPhI BO3AyXa B
HEH; UCCIICIOBAHME 3aBUCUMOCTHU
MEXIy TapaMeTpaMu COCTOSHUS
pa3peKEHHOTO Tasa.

OrneHka aOCOMIOTHBIX U
OTHOCHUTEBHBIX MTOTPEITHOCTEH
U3MepeHU PU3NYECKUX BEITUUHH.
OOBsiCHEHNE OCHOBHBIX MPUHITAIIOB
NEUCTBUN TEPMOMETpa U OapomeTpa U
yCIOBUH WX 6€3011aCHOTO
WCITOJIb30BAHUS B TTIOBCETHEBHOMN
KU3HH.

Pacno3naBanue puznueckux siBICHUM
B y4€OHBIX ONBITAX U OKPYIKaIoIIen
*Ku3HU: 1uddy3us, OpOyHOBCKOE
JIBIKEHUE.

OmnrcaHue TEIJIOBBIX SBJICHUHN C
UCIOJIb30BaHUEM (PU3UUECKUX
BEJIUYMH: IABJICHHE Ta3a,
TeMITepaTypa, CPEIHsST KHHETHICCKas
DHEPTUS XaOTHUECKOTO JIBHKCHHUS
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KensBuna. ['a30BBIE€ 3aKOHEIL.
YpaBuenue MenaeneeBa—
Knaneiipona.

3akoH JlanpToHa. M30mponeccsl

B nneanbHOM rase ¢ HOCTOSTHHBIM
KOJIMYECTBOM BEILIECTBA
['paduueckoe npeacraBieHue
U30IIPOLIECCOB: U30TEPMA , U30X0pa
, 1300apa.Texuuueckue
YCTPOMCTBA U MPAKTUYECKOE
IPUMEHEHUE: TEPMOMETP,
OGapomerp.

MOJIEKYJ, CPETHEKBAIPATUYHAS
CKOpPOCTb MOJIEKYIL.

AHnanu3 GU3NYECKUX MPOILECCOB U
SIBIICHUM ¢ ucnojib3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CPEIHEN
KMHETUYECKOW JHEPTUU TEILTIOBOTO
JBH>KEHUST MOJIEKYJI C aOCOJIIOTHOM
TEMIIEpaTypou.

Pemienue pacu€THbIX 3a/1a4 € SBHO
3aIaHHOM (PU3UYECKON MOJIETBIO C
UCIIOJIb30BaHUEM OCHOBHBIX
noyiockeHuit MKT, 3ak0oHOB U
dbopMysT MOJIEKYTISIPHON (PU3UKH.
Pabota B rpynnax npu
MJIAHUPOBAHUHU, TPOBEJICHUH U
WHTEPIIPETALUN PE3yJIbTaTOB
OTBITOB U aHAIN3€ JTOMOJTHUTEIBHBIX
VCTOYHUKOB MH(GOPMAIIUHU T10 TEME.
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3.2

OCHOBBI
TEPMOTMHAMUKHN

15

TepmoauHaMuyeckas cucrema.
BryTpennss sneprus
TEPMOJIMHAMHYECKOW CUCTEMBI U
CHoCcoObI €€ N3MEHEHUS.
KonunuecTBo TemioTsl U padora.
BHyTpeHHss1 3HEprus 0AHOATOMHOTO
UJEAIIBHOIO raza. Buabl
TEIUIoNepeaadn: TEIIONPOBOAHOCTb,
KOHBEKIUS, U3Ty4YCHHE. Y eIbHAas
TEIIIOEMKOCTh BELIECTBA.

[IpoBeneHue 3KCIEPUMEHTA: U3MEPEHUE
YAEIBHOM TEIUIOEMKOCTH BEILIECTBA.
Onenka abCONMIOTHBIX U OTHOCUTENIBHBIX
MOTPEIIHOCTEN U3MEPEHHUI (PU3NIECKIX
BEJIMYMH.

N3yuenue Mozenei napoBoil TypOHHBI,
JBUTATENsl BHYTPEHHEro CropaHus,
PEaKTUBHOTO JIBUTaTEJIsl.

OObsicHEHHEe NPUHLUIIOB JEUCTBUSA U
yCIJIOBUI 0€30I1aCHOTO UCITOJIB30BAHUS
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KonnuectBo TemnoTel npu
TeIIonepeaaye.

[Tonstue 00 aguabaTHOM IpoIiecce.
[IepBblil 3aKOH TEPMOJIMHAMUKHM.
[Iprmenenue nepBoro 3akoHa
TEPMOJUHAMUKHU K U30ITPOLIECCAM.
['paduueckas uaTEpnpeTanys
paboThI raza.

BTopoii 3aKk0H TEpMOAMHAMUKM.
HeoGpaTtumMocTs mporeccoB B
PUPOJIE.

TennoBble MALLIUHEI.

[TpuHUMIIBI 1EUCTBUS TETLIOBBIX
mamuH. [Ipeobpa3oBanus

SHEPruu B TEIJIOBBIX MaIllWHAX.
KoaddunmenT nosiesnoro aencTpust
TETUIOBOM MAILIMHBI.

Huxkn Kapuo u ero kosdduipieHT
MOJIE3HOTO JECUCTBUS.
DKOJIOTUYECKHE MPOOIEMbI
TETJIOPHEPTETUKHU.

TexHnueckue YCTpPOMCTBA 51
MPAKTHYECKOE TPUMEHEHHE:

B [IOBCETHEBHOM KU3HU JIBUTATENS
BHYTPEHHETO CrOpaHusi, ObITOBOIO
XOJIOIWJIbHUKA, KOH/IULIHOHEPA.
OnuncaHue CBOKCTB TEN U TEIIOBBIX
SIBICHUM C UCTIOJIb30BAHUEM
(¢u3nyecKuX BEJIMYMH: JaBJICHHE rasa,
TeMIlepaTypa, KOJIMYECTBO TEIUIOTHI,
BHYTpEHHSS SHEprusi, paboTa rasa.
Pemrenne pacu€THbIX 3a1a4 ¢ IBHO
3aIaHHOM (PU3UYECKON MOJIETBIO C
UCITI0JIb30BAHUEM OCHOBHBIX 3aKOHOB
1 GOpMyJ MOJIEKYJISIPHOU (DU3UKH U
TEPMOJIUHAMMUKHU.

Pemenne kauecTBEeHHBIX 3a/1a4 C
ONOpPO HAa U3yUYEHHBIE B pa3zeiie
«MonekymnspHas puzMKa u
TEPMOJIMHAMMKAY 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKHE
SIBIICHHUS.

Pabota B rpynmnax npu aHanuze
JOTOJTHUTENBHBIX HCTOYHUKOB
uH(pOpMAaIUU 10 TEME

45



®denepanpHas padouast mporpamma | dusnka. 10—12 kiacch (0a30BbIN YPOBEHB)

JIBUTATE)Ib BHYTPEHHETO CrOPaHUs,
OBITOBOI XOJIOIMIIBHUK,
KOHIUITHOHED
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3.3

ArperatHbie
COCTOSIHUS BEIlIECTBA.
da30BbIE MTEPEXOIbI

[TapooOpa3zoBaHuE U KOHIACHCALINS.
Hcnapenue u kuneHue.
AOGCOIIOTHAs M OTHOCUTENbHAS
BJIQXKHOCTH BO3ayxa. HachIeHHbIi
nap. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTD
TEeMIIEpaTypbl KUTIEHUS OT
naBJjeHusA. TBEpIOE Teno.
Kpucrannunueckue u amopHble
Tesla. AHU30TPOIHS CBOMCTB
KpucTauioB. JKuakue KpucTasuibl.
CoBpeMeEHHBIE MaTEpUAIIbI.
[LnaBneHne u KpUCTAIIIN3AIMUA.

VY nenbHas TEMIOTA IUIABJICHHUS.
CyOnuMmanus. YpaBHEHHE
TEIUIOBOTO OanaHca. TexHuyeckue
YCTPOWCTBA U MPAKTUYECKOE
IPUMEHEHHUE: TUTPOMETP U
ICUXPOMETP, KAJIOPUMETP,
TE€XHOJIOTUHU MOTYYEHUS
COBPEMEHHBIX MAaTEPUAIIOB, B TOM
4YHUCJie HAHOMATEepPUaIoB, U
HAHOTEXHOJIOTUU

[IpoBeneHne dKCIIepUMEHTa: U3MEPEHUE
OTHOCHUTEJILHOM BIaXXHOCTH BO3/IyXa.
O1enka aOCOTIOTHBIX ¥ OTHOCUTEIBLHBIX
MOTPEIIHOCTEH U3MEPEHUMN (PHU3UIECKUX
BEJIUYHH.

N3ydeHne cBOMCTB HACHIIIEHHBIX
MapoB, CIOCOOOB  HM3MEpPEHUs
BJIQYKHOCTH

HaOnronenue kuneHus npu
MMOHKEHHOM JIaBJICHUH, HAaTPEBaHUS U
TIJIABJICHUS] KPUCTAIIMYECKOTO
BCIIIECTBA.

OOBsICHEHUE TIPUHITUIIOB JICUCTBUS U
YCJI0BU 0€30IMacCHOTO UCITOIb30BaHUS
B IIOBCEHEBHOM KHU3HU TUTPOMETPA,
MICUXpOMETpa, Kamopumetpa. M3ydenue
TEXHOJIOTHIA IMOTYYEHHUS COBPEMEHHBIX
MaTepualioB, B TOM YHCIIe
HaHOMAaTEPUAJIOB.

Pemenne pacuéTHBIX 3a/1a4 C IBHO
3aJlaHHON (PU3MUYECKOU MOJIEIBIO

C UCIOJb30BaHUEM YpaBHECHUS
TEIJI0BOro OajiaHca.

Pemnrenne kauecTBEHHBIX 3a7a4 C
OTIOPOM Ha W3YUYEHHBIC 3aKOHHI,
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3aKOHOMEPHOCTH U (PU3UUECKHE
ABJICHUS 110 TeMe. Pacrio3HaBanue
(U3UYECKUX SIBICHUN B YICOHBIX
OTIBITAX M OKPYKAIOIICH KU3HU:
nedopmanus TBEPIBIX TEJ, HATPEBAHUE
U OXJIAKICHHE TEJ, N3MEHEHUE
arperaTHBIX COCTOSIHUM BEIIECTBA U
00BSCHEHHE WX HAa OCHOBE 3aKOHOB U
bopMy MOJIEKYIISIPHOU (PU3UKH.
Hcnonb3oBanue

WH()OPMAITMOHHBIX TEXHOJIOTUH

JUISI TIOUCKA, CTPYKTYpUPOBAHUS,
UHTEPIpPETAINH U

MpeACTaBICHUs] HHPOpMalun

P TIOJITOTOBKE COOOIIIEHUN O
MPUMEHEHUH 3aKOHOB
MOJIEKYJISIPHOUN (DUBUKH U
TEPMOJIMHAMUKY B TEXHUKE U
TEXHOJIOTHSIX
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Htoro no pazneny 34
Hroro 68
11 knacc
Paznen 4. JiaekTrpoauHamMuKa
4.1 | DnekTpocTaTuka 7 Onektpuzanus Ten. dnekrpudeckuil | [IpoBeneHue skcnepuMeHTa: n3MepeHue

3apsn. JIBa BUIa 3JIEKTPUUYECKUX
3apsaoB. [[poBogHUKH,
TABJICKTPUKU U TTOTYITPOBOJHUKH.
3aKOH COXpPAHEHUS JIEKTPUUECKOTO

3apsaa.
BzauMmojeiicTBre 3aps10B. 3aKOH
Kynona. TodeuHslil 21€KTpUIECKUI
3apsa. DIEKTPUUECKOE TOJIE.

BJIEKTPOEMKOCTH KOHJIEHCATOPA.
OrneHka a0COMIOTHBIX U OTHOCHUTEIBHBIX
MOTPEUTHOCTEN U3MEPEHHUIN (PU3NYECKHUX
BEJIMUMH.

N3yuyeHnne npruHUUNOB AEHCTBUA
AJIEKTPOCKOIA, JJIEKTPOMETPA,
KOHJEHCATOopA.

N3yuenue npuHIMIIOB AEUCTBUS
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Hanpssk€HHOCTB JIEKTPUYECKOTO
nosst. [IpuHIun cynepno3uiuu
BIEKTPUYECKUX nonen. Jlnnnm
HaMpsHKEHHOCTH AJIEKTPUUECKOTO
TTOJIA.

Paborta cui 351eKTpoCTaTHIECKOTO
nons. Ilorenuman. PasHocTh
noreHuuanoB. [IpoBogHukM U
TASJIEKTPUKHU B
3JIEKTPOCTATUYECKOM TI0JIE.

JuaiiekTpuyecKast IpOHULAEMOCTb.
DnektpoéMKocTh. KoHnencarop.
DIIEKTPOEMKOCTD ILIOCKOTO
KOHJIEHCATOpa. DHEpPrus
3apsKEHHOTO KOHJIEHCATOoPA.
TexHuueckue yCcTpoucTsa u
IPAKTUYECKOE TPUMEHEHHE:
AJIIEKTPOCKOIL, dJIEKTPOMETP,
ANEKTPOCTAaTUYECKAs 3allIUTa,
3a3eMJICHUE JIEKTPOIPUOOPOB,
KOHJICHCATOP, KOITMPOBAJIbHBIN
arnmapar, CTpyHUHbIN IPUHTED

U yCIIOBUN O€301aCHOTO TIPUMECHCHUS B
MPAKTUYECKOM KU3HH,
KOMHUPOBAJIBHOTO amnmnapara, CTpyHHOTro
MIPUHTEpA.

Paccmotpenue dusznueckux
OCHOBAHUU 3JIEKTPOCTATUYECKOU
3aIUThI U 3a3€MJICHUS
aneKTponpudopoB. Pemenue
pacu€THBIX 3aJ1a4 C SIBHO 3aIaHHOM
(U3UYECKON MOJENBIO C
HCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopmyn anekTpocTaTuKU. Perenue
KaueCTBEHHBIX 33/1a4 C OMOpPOM Ha
M3YUYCHHbBIC 3aKOHBI, 3aKOHOMEPHOCTH
U (pusnueckue sBICHUS
AIEKTPOCTATUKH.

Pacnio3naBanue ¢pu3nueckux siBJICHUN B
y4eOHBIX OMBITaX U OKPYIKaroIen
AKU3ZHU: AJIEKTpU3aIus Tel,
B3aMMOJICMCTBUE 3apSI0B U
00BbSICHEHHE UX HA OCHOBE 3aKOHOB U
(hopMyI1 SIEKTPOCTATUKH.

Onucanue M3YUYCHHBIX CBOMCTB
BEILIECTBA U AJIEKTPUUYECKUX SABICHUN C
M CIIOJIb30BaHUEM duznyeckux

50



denepanpHas padbouas mporpamma | Pusnka. 10—12 kmaccer (0a30BbI YPOBEHD )

BEJIMYMH:  JJIEKTPUYECKUM  3apsf,
HaIpsKEHHOCTD JJIEKTPUYECKOTO O,
[IOTEHLIMAJI, PAa3HOCTh II0TEHIIUAJIOB,

C-)JIGKTpOéMKOCTB.

AHanu3 pu3nyeckux npoueccoB u
SBJICHUH C UCIIOJIb30BAHUEM
(U3MUECKUX 3aKOHOB: 3aKOHA
COXPaHEHUS IEKTPUUYECKOIO 3apsiaa,
3akoHa KyioHa.

Pabota B rpynmax mnpu aHalu3e
JOTOJIHUTENBHBIX MCTOYHUKOB
uHbOpMaIuu u MOATOTOBKE
COOOIIIEHUN O TMPOSIBICHUU 3aKOHOB
ANEKTPOCTaTUKM B OKpY>KaroLIEeH
KU3HU U IPUMEHEHUH UX B TEXHUKE
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4.2

[HocTostHHEBII

AIEKTPUUYECKUH TOK.

Toku B pa3IMIHBIX
cpemax

DIIEKTPUYECKUN TOK. Y CIIOBUS
CYIIECTBOBAHUS AJIEKTPUUYECKOTO
Toka. Uctounuku Toka. Cuna Toka.
[TocTOAHHBIN TOK.

Harmpsixenue.

3akoH OMa [ yyacTKa LemHu.
DJIEKTPUYECKOE COMTPOTUBIICHUE.

VY 1ebHOE CONTPOTUBIIEHUE
BemiecTna. [locnenoBarensHoe,
napasiesibHOe, CMEIIaHHOE
COEJIMHEHHUE MPOBOIHUKOB.

PaGora nsnexTpuyeckoro  Toka.
3akoH J[xoyns—JIenma. MonHocTh
AJIEKTPUUYECKOTO TOKaA.

IIpoBeneHNEe 3KCIEPUMEHTA: U3yYECHHE
CMELIaHHOTO COEIMHEHNUS PE3UCTOPOB;
m3mepenue JJIC ncTtoyHuka ToKa u ero
BHYTPEHHETO CONPOTHUBIICHHUS;
HaOJI0JICHHE JIEKTPOJIU3a.

Onenka abCONIOTHBIX U OTHOCUTENIBHBIX
MOTPEUTHOCTEN U3MEPEHHUMN (PU3NYECKHUX
BEJIMYMH.

OObsicHEHUE PUHIIUIIOB JIEUCTBUS U
yCIJI0BUH 0€3011acCHOTO MPUMEHEHHUS
aMIepMeTpa, BOJIbTMETPA, PEOCTATA,
MCTOYHHUKOB TOKa,
AIIEKTPOHArPEBATENBHBIX U
ANEKTPOOCBETUTEIBHBIX TPUOOPOB,
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DJIIEKTPOJIBIKYIIASI CHIIA U
BHYTPEHHEE CONPOTUBIICHUE
UCTOYHUKA TOKA. 3akoH OMa 115
MIOJIHOM (3aMKHYTOH )
anexkTpuueckon nenu. Koporkoe
3aMbIKaHHE.

DIIEKTPOHHAs TPOBOJAUMOCTh
TBEPJIBIX METAJIOB. 3aBUCUMOCTh
CONPOTHUBJICHUSI METAJUIOB OT
TEMIEPATYPHI.
CBepXnpoBOIUMOCTb.
DJIEKTPUYECKUM TOK B BAKyyME.
CBOIICTBA PIEKTPOHHBIX TYYKOB.
[TonynpoBoauuku. CoOCcTBEHHAs U
pUMeCHasi IPOBOJAUMOCTh
MOJTynpPOBOAHUKOB. CBOMCTBA P—N-
nepexoja.

[TonynpoBOHUKOBEIE  TTPUOOPHI.
DJIEKTPUYECKUM TOK B pacTBOpaxX U
pacriaBax 3JE€KTPOJIUTOB.
DIIEKTPOJIUTAYECKAS TUCCOLIUALIMS.
DIIEKTPOIIH3.

DJIEKTPUUECKUM TOK B raszax.
CamocTosITeNnbHBIN U
HECAMOCTOSATENBHBIN pa3psia.

TEPMOMETPA COMTPOTUBJIEHNUS,
BaKyyMHOTO JIM0J1a, TEPMUCTOPOB U

(b oTOpE3UCTOPOB, MOTYTPOBOTHUKOBBIX
IMOJI0B, FaJIbBAHUKH.

Pemenne pacu€THbIX 3a/1a4 C SIBHO
3aTaHHOM (PU3UYECKON MOJICTBIO C
HCIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopmyn tembl «IlocTossHHBIN
BIIEKTPUUYECKUN TOK.

PacnioznaBanue pu3nyeckux siBICHUN
B Y4€OHBIX ONBITaX U OKPYKaroIIEn
KU3HU: dJIEKTPUUECKasl TPOBOIUMOCTS,
TEIUIOBOE, CBETOBOE, XUMHUYECKOE,
MarHuTHOE JIEUCTBHS TOKA. AHAIIU3
ANEKTPUYECKUX SIBJICHUN U IPOILIECCOB
B LIETISIX TOCTOSIHHOTO TOKa C
MCITOJIb30BAaHUEM 3aKOHOB: 3aKOH OMa,
3aKOHOMEPHOCTH MOCIEA0BATEIIBHOIO
Y MapaJuIeIbHOTO COEUHEHNUS
MIPOBOJIHUKOB, 3aK0H Jlxoyins-JleHna.
Onucanve 3y4yeHHbIX CBOMCTB
BEILECTB U ANEKTPUUECKUX SABICHUNA C
HCIIOJIb30BAaHUEM (DU3UYECKUX
BEJIMYMH: JIEKTPUYECKHI 3apsij, cuia
TOKa, AJIEKTPUUECKOE HAIIPSIKEHUE,
AIEKTPUYECKOE CONIPOTUBIICHHUE,
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Mounus. [1na3zma.

TexHuueckne yCTporucTBa u
MPAKTUYECKOE MPUMEHCHUE:
aMIIEpMETP, BOJIBTMETP, PEOCTAT,
VMCTOYHUKH TOKa,
AJIEKTPOHATpeBATEIbHBIEC TPUOOPHI,
ANEKTPOOCBETUTEIbHBIE PUOOPHI,
TEPMOMETP COMPOTUBIICHUS,
BaKyyMHBIN MO, TEPMUCTOPHI U
(bOoTOpPE3UCTOPHI,
MOJIYIIPOBOAHUKOBBIN JTHOJ,

rajJJbBaHHKa

IMOTCHIHUAJ, pa3HOCTh ITIOTCHIINAJIOB,
C-)JIGKTpOéMKOCTB.

AHanu3 pU3NYecKuX MpoLEeCcCoB U
SBJICHUU C UCIIOJIb30BaHUEM
(U3MUECKUX 3aKOHOB: 3aKOHA
COXPaHEHUS IEKTPUUYECKOIO 3apsiaa,
3akoHa KynoHna.

PaboTa B rpynnax mpu aHaiuse
JOTIOJTHUTEJIbHBIX UICTOYHUKOB
MH(}OpMaAUU U NOATOTOBKE
COOOILIEHUI O IPOSBICHUH 3aKOHOB
ANEKTPOCTATUKU B OKPYKAIOIIEH
KU3HU U IPUMEHEHUHU UX B TEXHUKE
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Wroro no pazneny 16
HaumenoBanue
pa3zesoB U TEM KonuyectBo OcHOBHBIE BUIbI ACSATEIBHOCTH
No [IporpammHoe coaepkanue
e y4eOHOro mpeameTa JacoB o0yJaronxcs
n/m

Paszgea 1. DaekrpoamHamMuka
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1.1

MarsuTHoOE 110J1€.
DJIEKTpOMarHuTHas
WHTYKIUS

ITocTostHHBIC MarHuTHI.
B3anMoaelricTBrE NOCTOSIHHBIX
MarHuToB. MarHuTHoe 1oJie.
BekTop MarauTHOM MHAYKIIUH.
[IprHIMD cynepnio3uuun
MarHuTHBIX NoaeH. JInaun
MAarHuTHOW HHAYyKIuu. Kaptuna
JIMHUWA MarHUTHOW UHTYKIIUU TTOJIS
MMOCTOSIHHBIX MarHUTOB. MaruutTHoe
I10JI€ MIPOBOJHUKA C TOKOM.
Kaptuna nuHui nHIyKnuu
MarHUTHOTO IOJISl JJIMHHOTO
MPSIMOTO MTPOBOJTHUKA U
3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHUKA, KATYIIKU C TOKOM.
OnbiT Dpcrena. Bzanmoneiictue
MIPOBOJTHUKOB C TOKOM.

Cuna Amnepa, €€ MOnyJb U

HaIpaBJICHUE.

Cuna Jlopenua, €€ Monyib U
HamnpasJeHue. J{BrxeHue
3apsHKEHHOM YaCTUIIbI

[IpoBeacHME SKCIEPUMEHTA: U3yUCHHE
MAarHMTHOIO MOJISI KaTYIIKH C TOKOM;
VICCJIEIOBAHNE JIEHCTBHUS IIOCTOSIHHOTO
MAarHuiTa Ha paMKy C TOKOM;
VICCJIEIOBAHUE SIBJICHHUS
3JIEKTPOMAarHUTHOW MHYKIIUH.
Onenka abCONMIOTHBIX U OTHOCUTENIBHBIX
NOTPEIIHOCTEN U3MEPEHUI PU3NYECKHUX
BEJINYUH.

OObsicHEeHNE TPUHLIUIIOB IEUCTBUS U
yCIIOBUM 0€30MacCHOTO MPUMEHEHUS
IIOCTOSIHHBIX MarHuTOB,
JJIEKTPOMArHuTOB,

3JIEKTPOJBUTATENS, YCKOPUTEIEN
3JIEMEHTAPHBIX YACTHLI,
WHIYKIUOHHOW neun. Pemenne
pPacUY€THBIX 3aJ1a4 Ha IPUMEHEHHE
dbopmy TEMbI

«MarnuTtHoe nosie. DNeKTPOMarHuTHas
WHIYKLHSD).

Pemenune kauecTBEHHBIX 3a1a4 C
OIIOPOM HAa W3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UUYECKHE
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B OJTHOPOJHOM MAarHUTHOM IOJIE.
Pabora cunel  Jlopenna.
SIBreHME PNEKTPOMAarHUTHOU
naaykunu. [loTtox Bekrtopa
MAarHuTHOW MHTyKIIVH.
DIIEKTPOABHKYIIAS CUJIA MHAYKIIHH.
3aKOH 3JEKTPOMarHuTHOM
nHaykuuu Papanes.

Buxpesoe siekTpruueckoe moise.
DJIEKTPOJIBUKYILAS CUIIA HHAYKIUN
B IPOBOJIHUKE, IBUKYILEMCS
MOCTYMATEIBHO B OJTHOPOJHOM
MAarHMUTHOM IIOJI€E.
[IpaBuo Jlenua.
NHIyKTUBHOCTS. SIBnenue
CaMOUHIYKIIMU. DJIEKTPOABUKYIIIAS
CHJIa CAMOMHIYKIMH.

DHEpruss MarHUTHOTO MOJISI KaTYILIKU

C TOKOM.

DJIEKTPOMarHuTHOE  TMOJIE.
TexHuyeckue ycTponucTsa u
IPaKTUYECKOE IPUMEHEHHE:
NOCTOSIHHBIE MarHUTHI,
AIIEKTPOMArHHUTHI,
ANEKTPOABUTATEND, YCKOPUTEITU

SIBJICHUS TEMBI « MarHuTHOE MmoJie.

DJIEKTPOMarHuTHasE UHTYKIIUS.
Onpenenenre HapaBJICHUS BEKTOpA
VHIYKIAH MAarHUTHOTO TTOJIS
IIPOBOJIHUKA C TOKOM, CHJIBI AMIIepa U
cuJibl Jlopenna.

Pacno3naBanue pusznueckux sSBICHUMA
B Y4E€OHBIX ONBITAX U OKPYXkKAIOLIEH
JKU3HHU: B3aMOJICHCTBUE MAarHUTOB,
AJIEKTPOMAarHUTHAasI UHIYKIHS,
JICCTBUE MAarHUTHOTO II0JISI Ha
MIPOBOJIHUK C TOKOM U JBHKYIIIUHCS
3aps.

AHanu3 3JIEKTPOMArHUTHBIX SIBICHUW C
HCII0JIb30BaHUEM 3aKOHA
AJIEKTPOMArHUTHON UHIYKIIUH.
Onucanue n3y4eHHbIX CBOMCTB
BEIIECTB U JIEKTPOMArHUTHBIX
SIBJICHUU C MCIIOJIb30BAaHUEM
(bU3UYECKUX BEJIMYUH: UHAYKIIUS
MarHMTHOTIO MOJIs, cCujia AMnepa, cuiia
JlopeHua, ”HAYKTUBHOCTh KaTYIIIKH,
SHEPTUS JICKTPUYECKOTO U
MarHMTHOTO IOJeH
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3JIEMEHTAPHBIX YACTHII,
WHJIYKIIMOHHAS TIeYb
AJEKTPOJABUTATEIb, YCKOPUTEIIH
AJIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS T1€Yb
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Hroro o pazneny
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Pa3nen 2. KoJsie0anus M BOJIHBI

2.1

MexaHU4ecKue 1
AJIEKTPOMATrHUTHBIC
KOJIcOaHus

Konebatenbnas cucrema. CBOOOAHBIE
MEXaHUYeCKue KojaeOaHus.
["apmonunyeckue konedanus. [lepuon,
4acToTa, aMIUIUTy1a U ¢dasza
KOJICOaHMIA.

[Ipy>KHUHHBIN MasITHUK.
MareMaTuyecKkuii MasiTHHK.
YpaBHEHHE TaApMOHUYECKUAX
koJiebanuii. [IpeBpaiienue 3Heprun
MIPU TAPMOHUYECKUX KOJICOaHUSX.
KonebarenbHbiii kKoHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHbHIE KoJieOaHuUsl B
UJeaIbHOM KOJICOATEIIbHOM KOHTYDE.
AHaJIOTusl MEX1y MEXaHUYECKUMH U
AIIEKTPOMATHUTHBIMH KOJICOAHUSMH.
®opmyna Tomcona. 3aKoH
COXPAHEHUS YIHEPTUH B UCATHHOM
KoJ1e0aTeIbHOM KOHTYpE.
IIpencraBienue o 3aTyXarOmux
KoJieOaHusX. BeIHYK/1eHHbIS
MeXaHuuecKue Kojiebanus. PezoHaHc.
BbIHYKI€HHbBIE 3JIEKTPOMAarHUTHbHIE
KoJieOaHmsl.

IlepemeHHBI TOK.

CunycouabHbIN IEPEMEHHBIN TOK.

Hccnenosanue napameTrpon
KOJIEOATEIbHON CHCTEMBI — IEPUO/IA,
YacTOThI, aMIUTUTYbI U (Da3bl KoJieOaHUI
(Mpy>XKUHHBINA U/UITU MAaTEMATUYECKUN
MasITHUK).

Habmronenue 3aryxaromux KoJieOaHHi.
HccnenoBanue CBOMCTB BBIHYKISHHBIX
KOJIeOaHMIA.

Hab6ntonenue pezonanca. [Iposenenue
IKCTICPUMEHTA:

UCCIIEIOBaHUE 3aBUCIMOCTH TIEpHO/Ia
MaJIbIX KoJeOaHmid rpy3a Ha HUTH OT
JUTMHBI HUTU ¥ MacChI TPy3a;
UCCJIEIOBAHNE TTEPEMEHHOTO TOKa B
IIETH U3 MOCJIEeI0BATEIHHO
COCTMHEHHBIX KOH/ICHCATOPA, KaTYIITKH
U pe3UCTOpA.

OreHka aOCOMIOTHBIX U OTHOCHUTEIBHBIX
MOTPENTHOCTEN U3MEPEHUI (PU3NIECKIX
BCJTUYHH.

OOBsICHEHNE IPUHIIUIIOB JICHCTBHS U
yCJIOBHI 0€30MacCHOTO NPUMEHEHUS
AJIEKTPUUECKOTO 3BOHKA, TEHEpATOpa
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MomHoCTh  IEPEMEHHOr0  TOKa.
AMIUIUTYIHOE W JEUCTBYIOLIEE

SHAYCHUC CHUJIbBI TOKA W HAIIPAKCHUAI.

Tpanrcdopmarop. [IpownsBojcTBO,
nepeaada " norpedieHue
AIIEKTPUYECKOU DHEPTHUH.
DKOJIOTUYECKHE PUCKH pu
IIPOU3BOJICTBE AIIEKTPOIHEPTUH.
KynbTypa HCITOJIb30BaHUS
AJIEKTPOIHEPTUM B  IOBCEIHEBHOU
KU3HH.

Texnnueckue YCTPOWCTBA U
IPaKTUYECKOE IIPUMEHEHUE!
DIEKTPUYECKUN 3BOHOK, T'€HEpaTop
MIEPEMEHHOTO TOKa, JUHUU
AJIEKTpoIepeaay

NEePEMEHHOT0 TOKa, TUHUHN
aJIeKTpoIepeaay.

Pemienue pacu€THbIX 3a/1a4 € SBHO
3a1aHHOM (PU3UYECKON MOJIEIBIO C
UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (hopMyJ1, ONTHUCHIBAOIITUX
MEXaHUYECKHUE U AIEKTPOMArHUTHBIE
KOJieOaHus.

Onucanne MEXaHUYECKUX U
AJIEKTPOMArHUTHBIX KOJICOaHUI ¢
UCIIOJIb30BaHUEM (DU3UUECKUX
BEJIMYMH: MIEPUO]] U YaCTOTa
KoJeOaHuil, aMIuTyAa u (pasza
KOJIeOaHMi, 3apsi/l U CUjla TOKa B
TapMOHUYECKHUX 3JIEKTPOMArHUTHBIX
KOJICOaHUSIX.

Pemrenne kauecTBEHHBIX 3a7a4 C
ONIOPOM HAa N3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OIMCHIBAOILINE
MEXaHUYECKHE U DJIEKTPOMAarHUTHbIE
KOJIeOaHMUsI.

PaGora B rpynnax npu rmiaHUPOBaHUH,
IIPOBEICHUH U UHTEPIPETALIUU
PE3yJIbTATOB OIBITOB, U AHAJIN3E
JOTNOJHUTENBHBIX UCTOYHUKOB
UH(pOpMAaIIUK TI0 TEME
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2.2

MexaHudeckue BOJIHBI,
YCJIOBHS
pacnpocTpaHeHUsl.
[Tepuon. CkopocTb
pacnpocTpaHeHUs U
JUITMHA BOJIHBI.
[lonepeunsie u
IPOAOJIBHBIE BOJIHbI

MexaHuveckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuog.
CKopoCTh pacpOoCTpaHEHHUS U JJIMHA
BOJIHBL. [loniepeunbie U Mpo10IbHbIE
BOJIHBI.
Nutepbepeniuss u  audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTh 3BYyKa. [ pOMKOCTh
3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMATHUTHBIE BOJIHBI. Y CIIOBUS
W3JTy4CHUS

3JIEKTPOMAarHUTHBIX BOJIH. B3anMuas
opueHTanusi BekTopoB E, B, v B
AJIEKTPOMarHuTHOU BostHEe. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH:

OTpaKCHHE, IIPEJIOMIICHHE,
MOJIsIpr3alus, nudpakius,
uHTEephEpEeHIHS. CxopocTb
AIEKTpOMarHuTHeIX  BojH. [llkama
AIIEKTPOMArHUTHBIX BOJIH.
[Ipumenenue AIIEKTPOMArHUTHBIX
BOJIH B TE€XHHUKE W ObITY. [IpuHITUTIBI
paaroCBI3U 51 TEJIEBUICHHUS.

Panguonokauusi. DIEKTPOMArHUTHOE
3arpsA3HEHUE OKPYKAIOUIEH Cpenbl.
Texaunueckne yCTPOMCTBA 51

N3ydenne obpazoBanus u
pacrnpocTpaHEHUs MOMEPEYHBIX U
POJI0JIbHBIX BOJIH. Habmonenue
OTPAXKECHUSI U MPETOMIICHHUS,
uHTEephEPEHITNHN U TU(PpaKITIN
MexaHu4eckux BoJiH. HaGmonenue
CBSI3U TPOMKOCTH 3BYKa M BBICOTHI TOHA
C aMIUTUTYJIOM ¥ 4acTOTOM KoJieOaHUM,
3BYKOBOI'O pE€30HAaHCAa.

HccnenoBanue cBOMCTB
3JIEKTPOMArHUTHBIX BOJIH: OTPaKECHHUE,
MPEJIOMIICHHE, MOJISIpU3aLus,
nudpakiys, “HTephepeHITHs.
N3ydeHune ycioBUi U3ITy4YeHUs
AJIEKTPOMArHUTHBIX BOJIH, B3AUMHOMN
opueHTanuu BekTopoB E, B, v B
AJIEKTPOMArHUTHOW BOJIHE. M3yueHue
MPUMEHEHUS

3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U

OBITY.

OO0bsicHEHNE IPUHIIUIIOB ICHCTBUS U
yCJIOBHM 0€3011aCHOTO IPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
yJIBTPa3BYKOBOM AUArHOCTHKU B
TEXHUKE U MEIULIUHE, pajaapa,
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IIPAKTUYECKOE [IPUMEHEHUE:
MY3bIKaJIbHbIC UHCTPYMEHTHI,
YABTPa3ByKOBasi  OUAarHOCTUKAa B
TEXHHUKE W  MEIMLUHEe, pajap,
pPagUONPUEMHHUK, TEJIEBU30D,

anTeHHa, Tenedon, CBU-neun

paauonpuEMHIKA, TEIEBU30PA,
aHTeHHbI, Tenedona, CBU-nieun.
Penienune pacu€THBIX U KAUECTBEHHBIX
3a71a4 C OMOPOM HAa U3YUYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH, OIHMCBIBAIOIIIUE
pacrnpocTpaHEHUE  MEXaHWYeCKUuX U
3JIEKTPOMArHUTHBIX BOJIH.
Ucnonbs3zoBanne nHOOPMAIMOHHBIX
TEXHOJIOTHH ISl TIOMCKA,
CTPYKTYPHUPOBaHUS, UHTEPIIPETALIUU U
npeacTaBiieHust tHGOpMaluu Mpu
MIOJATOTOBKE COOOIIEHUN 00
UCIIOJIb30BaHUU AJIEKTPOMArHUTHBIX
BOJIH B TEXHUKE. YYacTUE B TUCKYCCUU
00 3JIEKTPOMArHUTHOM 3arpsi3HCHUU
OKPYXKaIOLIEH CPEIbI.

Pabora B rpynmax npu miaHupOBaHUH,
MPOBEJICHUU U UHTEPIIPETALINT
pEe3yJIbTaTOB OIBITOB U aHAJIU3E
JTOIIOJTHUTEIIBHBIX NCTOYHUKOB
uH(pOpMAaIUKU IO TEME
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12 knacc

2.3 | Omruka

['eomeTpudeckas onTuka.
[IpsiMonmHEHOE pacpoOCTpaHEHUE
CBETa B OJIHOPOAHOM cpene. Jlyu
cBeTa. TOYeYHbIN UCTOYHUK CBETA.
Otpaxxenue cBeTa. 3aKOHBI
oTpakeHus ceera. [loctpoenne
M300paKEHUI B IJTIOCKOM 3epKalie.
[Ipenomiienue cBeta. 3aKOHBI
peIoMIIeHHS cBeTa. AOCOTIOTHBIN
nokaszarenb npeiaomiieHus. [lonHoe

N3yueHue sBIICHUS [TOJHOTO
BHYTPEHHETO OTPAXEHUSs, €ro
IPUMEHEHUS B CBETOBOJIE.
N3ydenne mozenei MUKpOCKOIIA,
TEJIECKOIA.

[Tonydyenne cmnekrpa C MOMOUIBIO

IPU3MBI U TUPPAKIIUOHHON PEIIETKH.
N3mepenne nokasareis npesoMIIeHus
CTEKJIA.

HccnenoBanre CBONCTB M300paskeHU I
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BHYTPEHHEE  OTpaXKECHHUE.
[IpenenbHbIN yTOa HOJIHOTO
BHYTPEHHETO OTPAXKEHUS.
HMucnepcus ceera. CioXKHBIM COCTaB
Oenoro cBera. L{Ber.

Cobuparoniye 1 paccemBaroIIe
nvH3bl. ToHkas nuH3a. POKyCcHOE
pPacCTOSTHUE U ONITUYECKasl CUia
TOHKOW JIMH3BI. [locTpoeHne
U300paKEHUN B COOMPAIOIINX U
paccenBarolIMX JINH3AX.

dopMysa TOHKOU JIMH3BI.
VBenuueHue, JaBacMoe JUH30M.
[Ipenensl mnpuMEeHNMOCTH
r€OMETPUYECKON ONTUKH.
Bonnoas ontuka. UaTepdpepenims
cBeTa. KorepeHTHbIE UCTOUYHHKH.
YcaoBus HabmoneHUS
MaKCHUMyMOB U MUHUMYMOB B
UHTEeP(DEPECHIIMOHHOM KapTUHE OT
JBYX CHUH(A3HBIX KOTE€PEHTHBIX
VCTOYHHUKOB.

Hudpakuus cera.
HudpakunoHHas pemerka.
YcaoBue HaOIIOICHUS TIABHBIX

B JIMH3aX.
OObsiCHEHNE TIPUHIIUIIOB ICHCTBHS U
yClIoBU# 0€30MacHOT0 MPUMEHEHHUS
OYKOB, Jymbl, (hoTOAMNIApaTa,
MIPOEKIMOHHOIO anmnapara,
MHUKPOCKOTIA, TEIECKOIa, BOJOKOHHOM
ONTHUKH, TUPPAKIIMOHHON PEIIETKH,
MOJISIPOUIA.

Pemenue pacu€THbIX 3a/1a4 € ABHO
3a1aHHOM (PU3UIECKON MOJICTBIO C
MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopMyJ1 reOMETPUYECKOMN ONTHUKHU.
[TocTpoenue u onucanue
U300paKEHUS, CO3/ITaBAEMOT0 IJIOCKUM
3€pKajioM, TOHKOU JIMH30M.
Paccmortpenue IIPENEIOB
MPUMEHUMOCTH IT'€OMETPUUYECKOU
ONTHUKH.

PacnioznaBanue pu3ndeckux siBJICHUN B
OTBITaX U OKPYXKAIOIICH KU3HU:
MIPSIMOJIMHENHOE PACIIPOCTPAHEHUE
CBETa, OTPAXKEHUE, PEJIOMIICHUE,
uHTephepeHIus, TuPpaxus u
MOJISIPU3aLIMsl CBETA, JUCIIEPCUS CBETA.

N3ydenue ycioBuil HaOIOACHUS
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MaKCUMYMOB IIpY NTaJICHUU
MOHOXPOMAaTUYECKOIO CBETA Ha
TU(PPAKITMOHHYIO PEHIETKY.
[Tosapuzanus ceera. TexHuueckue
YCTPOMCTBA U NMPAKTUYECKOE
IIPUMEHEHUE: OYKH, JIyIIa,
(oroanmnapat, NPOEKIUOHHBIHI
arrapar, MAKPOCKOII, TEJIECKOII,
BOJIOKOHHAsI OIITHKA,
mupakMOHHAs PEIIETKa,
HIOJISIPOU T

MAaKCUMYMOB 1 MUHUMYMOB B
uHTep()EePEHITMOHHON KapTUHE OT ABYX
CUH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

VcaoBue HaOMIOACHUS TIIABHBIX
MaKCUMYMOB MPH NaJCHUN
MOHOXPOMATHYE€CKOTO CBETA Ha
TU(PPaKIIMOHHYIO PEETKY. AHAIHN3
ONTHYECKUX SIBJICHUN C
HCITOJIb30BAHUEM 3aKOHOB: 3aKOH
MPSMOJIMHEHHOTO PaCIpOCTPAHEHUS
CBETA, 3aKOHBI OTPAKCHUS CBETA,
3aKOHBI MPEJIOMJICHHUS CBETA.
Omnucanue ONTHYSCKUX SIBJICHUM C
UCIOJIb30BaHUEM (PU3UUECKUX
BEJINYMH: (POKYCHOE PACCTOSTHUE U
onTUYecKas Cujia JIMH3bI
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Hroro no paznemny

7

Paznen 3. OcHOBBI cCIeNHAJIBHON TEOPHH OTHOCUTEILHOCTH (Hajsiee — CTO)

3.1 | OcHOBBI CHIEIANIBHOM 3) ['panuiel npuMeEHNMOCTH Pemenue kauecTBEHHBIX 3aa4 C
TEOPUU KJIACCUYECKON MEXAaHHKHU. OTIOpOM Ha W3YUYEHHBIE MOCTYIAThI
OTHOCUTEIBHOCTH [ToctynaTsl cieruaibHON TEOPUH CTO.

OTHOCHUTCJIbHOCTH. Ucnons3zoBanue nHOOPMAITMOHHBIX
WHBAPUAHTHOCTH MOJYJISI CKOPOCTH | TeXHOJIOTHIA TS TOMCKA,
CBCTa B BAKYyyMC, IDUHITNII CTPYKTYyPHUPOBaHUs, UHTEPIIPETALNN U
OTHOCHUTEIBHOCTH DWHILITEHA. npe/cTaBiaeHns MHPOPMALUH TIPH
OTHOCHTENBHOCTH MOATOTOBKE COOOIIECHUM O TPaHUIaX
OZIHOBPEMEHHOCTH. 3aMeIIeHHE IIPUMEHUMOCTH KJIACCUUYECKOU
BPEMCHHU M COKPAIIICHUE JIAHBI. Mexanuku 1 ocHoBax CTO
DHEPrust U UMITYJIbC
PENSTUBUCTCKON YaCTHIIBI.
CBsi3p Macchl ¢ S3HEpPrUeH u
UMITYJIbCOM PEISITUBHUCTCKON
YaCTHUIbl. DHEPTUsl TOKOS

Wroro no pazneny )

Paznen 4. KBantoBasi pusuka
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4.1

DJeMeHThlI KBAaHTOBOM
OIITHUKH

®ortonsl. Popmyina [Inanka cBsa3m
SHEPruM (POTOHA C €ro YaCTOTOM.
DHeprusi 1 UMITYJIbC

¢dorona. OTKpeITHE U
UCCIJIeIOBaHUE

dotorddexra. OnbiThr A.T.
CroneroBa. 3aKOHBI
dboToaddexra. YpaBHeHHE
Oiinmrerina st pororddexra.
«KpacHas rpannna»
dbotoaddexra. /laBieHue crera.
Omnsite! [1.H. JIeGenena.
XHUMHUYECKOE IEHCTBHUE CBETA.
TexHuueckne yCTpOHCTBA U
MPAKTUYECKOE  NPUMEHEHHE:
doTodMEMEHT,  (POTOAATUUK,
COJIHEUHas OaTapesi, CBETOHO]T

Habmonenue poroaddexra Ha
YCTaHOBKE C IMHKOBOW IUIACTUHOM.
HccnenoBanmne 3aKkOHOB BHEIIHETO
dboToarddexra.

OObsicHEeHNE OCHOBHBIX IIPUHIIUIIOB
JNEUCTBUS TEXHUYECKUX YCTPOMUCTB,
TaKuX Kak: (h0TO3JIeMEHT, (OTONATUHUK,
CoJIHEUHasi OaTapesi, CBeTOUOT; U
YCJIOBUM UX 6€30MacHOT0 MPUMEHEHUS
B IIPAKTUYECKON KU3HU.

Pemenue pacu€THbIX 3a/1a4 € ABHO
3aIaHHOM (PU3UYECKON MOJIETBIO C
WCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (OpMyJT KBAHTOBOW OTITHKHU.
Pemenne kauecTBEeHHBIX 3a/1a4 C
OIIOPOU HA M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOW OTITHUKH.
Pacno3naBanue puznueckux siBICHUM
B YUEOHBIX OIBITAX:
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dboTorsIeKTpudIecKuil 3P (HEeKT, CBETOBOE
JIaBJICHHUE.

OnuncaHue n3y4eHHbIX KBAHTOBBIX
SIBICHUM Y TIPOLIECCOB C
UCIOJIb30BaHUEM (DHU3UUECKUX
BEJIMYUH: CKOPOCTh
3JEKTPOMATrHUTHBIX BOJIH, JIJTMHA
BOJIHBI M 4aCTOTa CBETA, SJHEPTUS U
UMITYJIbC (POTOHA
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4.2

CrpoeHue atoma

Moaens atoma Tomcona. ONBITE
Pezepdopna no paccesHuto o-
yactull. [lmanerapHas woxenb
aroma. [Toctynartsl bopa.
W3nydenue u nornomieHue GoToOHOB
MIPU MEPEXOJIE ATOMA C OJJHOTO
YPOBHsI DHEPIUU HA Ipyroi. Buasl
criekTpoB. CIIEKTp YPOBHEW dHEPTUU
aToMa BOJOpOJa.

BonnHoBble cBoiicTBa yacTul. BoyHbl
i (S bpomns.
KopnyckyiapHOBOTHOBOM Jyau3M.
CHoHTaHHOE U BBIHYKJICHHOE
W3JIy4YCHHUE.

TexHnueckue YCTPOMCTBA 51
IIPAKTUYECKOE ITPUMEHECHHUE:!
CIIEKTPAJIbHBIN aHAJIU3
(CIeKTpOCKOIT), Ja3ep, KBAHTOBBIN
KOMIIBIOTEP

Nzyuenne moaenu onwita Pesepdopra.
[IpoBenenue 3kcriepuMenTa 1o
HAOJIIOICHUIO JIMHENYATOro CIeKTpa.
OneHka aOCOMIOTHBIX U
OTHOCHUTEIBHBIX MOTPEIIHOCTEH
U3MepeHU PU3NUECKUX BETUYHUH.
N3yuenune moaenu aroma: TomcoHa,
IJIAaHETapHOM MOJEIIH aTOMa, MOJIETN
aroma bopa.

N3ydenue cnekTpa ypoBHEN SHEPTUU
aToMma Bojiopojia. O0bsicCHeHNE
MIPUHIIMIIOB JICUCTBUS U YCIOBUU
0€30macHOr0 MPUMEHEHHUSI
CIIEKTPOCKOTA, Jia3epa, KBAHTOBOI'O
KOMIIBIOTEPA.

Pemenne kauecTBEeHHBIX 3a/1a4 C
OIIOPOU HA M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKHE
siBJieHUs 110 TeMe «CTpoeHue
aToMay.
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Pacno3naBanue pusznueckux sSBICHUM
B y4€OHBIX OIBITaX: BOSHUKHOBEHUE
JIMHENYATOTO CIEKTpa U3JIyUCHHUS.
AHanu3 KBaHTOBBIX MPOIIECCOB U
SIBJICHHUU C UCII0JIb30BaHUEM
rnoctyJsiatoB bopa

4.3

ATOMHOE A1p0

DKCIEPUMEHTHI, IOKA3bIBAIOIINE
CJI0KHOCTb CTPOCHHUS s/Ipa.
OTKpbITHE PAIUOAKTUBHOCTH.
Omneitel Pesepdopaa no
ONPENIECIICHUIO COCTaBa
PaTMOaKTUBHOTO U3TyYEHHUS.
CgoiicTBa anbda-, 6eta-, ramma-
u3nydyeHus. Bausaue
PaIMOaKTUBHOCTH Ha KUBBIC
OpraHU3MBI.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyxnonnas monens anpa

I'eitzen6epra-MBanenko.

3apsz sapa. MaccoBoe YKCIIO sjipa.

N3oTomsl.

Anwda-pacniaa. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacma.
'ammanznydenue. 3aK0H
PaAMOAKTUBHOTO pacmaja.

N3yuenune JKCIIEpUMEHTOB,
JIOKA3bIBAIOIINX CI0KHOCTh CTPOCHHUS
aTOMHOTO sifipa.

Uccnenosanue TpekoB yactuil (1o
roToBbIM (hoTorpadusim).

N3ydenue ssaepHbIX CUl, IAEPHBIX
peakuuii CUHTE3a U pacraja,
TEPMOSIIEPHOTO CUHTE3A.

N3ydyeHrne HyKJIOHHOW MOJIENH Sipa
I'eitzen6epra-NBanenko.
OO0ObsicHEeHUE yCTpOICTBA U
MPUMEHEHUS JO3UMETPA, KAMEPHI
BuinbcoHa, ssgepHoro peakropa,
aTOMHOM OOMOBI.

Pemrenue 3amau ¢ onopou

Ha MOJYYEHHbIC 3HAHUA, B T.4. O 3apsije
Y MacCOBOM YHCJIIE A]Ipa.
Pacno3naBanue puznueckux siBICHUIM
B y4€OHBIX ONBITAX U B OKPY Karolen
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DHeprus CBA3M HYKJIOHOB B sIIpeE.

SlnepHbIE CHIIBI.

JledekT macchl sapa.

Snepnbie peakuuu. [lenenue u
CUHTE3 SIEP.

Snepubii peakrop. TepmosiaepHbIi
cuHTtes. [IpoOaemMbl U epcneKTUBBI
SAIEPHON SHEPTETUKH.
DKOJIOTUYECKUE ACIIEKTHI SIEPHOU
DHEPIrETUKH.

DneMeHTapHble YacTUllbl. OTKpBITHE
IIO3UTPOHA.

MeTtoapl HAOIIOACHUS U
PETUCTpaLU DJIEMEHTAPHBIX
YacTHLI.

DyHAaMEHTAIbHbBIE
B3auMoaencTBus. ENMHCTBO
(bu3HUecKoi KapTUHBI MUPA.
TexHuueckue ycTpoucTsa u
IIPAKTUYECKOE ITPUMEHECHHUE:!
I03UMeETp, KaMepa BuiibcoHa,
SIEPHBIN peakTop, aTOMHass Obomba

JKU3HU: €CTECTBEHHAs U
VCKYCCTBEHHAs PaIMOAKTUBHOCTb.
OrnurcaHre KBaHTOBBIX SIBICHUN U
IIPOLIECCOB € UCIIOJIB30BAaHUEM
(bu3MYECKUX BEINYUH: IEPUO/T
N0JIypacnana, SHEPrus CBsI3U
aTOMHBIX s7Ep, AEPEKT MaccChl sipa.
AHaJIN3 IPOLIECCOB U SBJICHUHN C
UCITOJIb30BAaHUEM 3aKOHOB U
IIOCTYJIATOB: 3aKOH COXPaHEHHUS
JIEKTPUYECKOTO 3apsiaa, 3aKOH
COXpaHEHUsI MacCOBOTO YHCIIA,
nocTysarsl bopa, 3aKkoH
PaAMOAaKTUBHOTO pacnaja.

Yuactue B paboTe Kpyrioro croia
«DyHIaMEHTAIbHbIC

B3aMOJIENCTBHUS. EnuncTBoO

(bu3MYECKOI KApTUHBI MUPaY.

Hcnonb3oBanne nHGOPMAITMOHHBIX
TEXHOJIOTHUH JIJIs1 IOUCKA,
CTPYKTYPHUPOBAHUSI, UHTEPIIPETALIUU U
npeAcTaBiIeHUs] HHOOPMAIIUH PH
MOATOTOBKE COOOIIEHUM O TPUMEHEHUH
3aKOHOB KBAaHTOBOM (DM3HKHU B TEXHHUKE
1 TEXHOJIOTHUSX, SKOJIOTHUUECKUX
aCIEKTax SIACPHON IHEPTEeTUKU
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Hroro o pazneny
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Pa3zgeua 5. JjemMeHTBI aCTPOHOMUH M aCTPOPU3NKHU

5.1

DNeMEeHThI
aCTPOHOMUH U
acTpopU3UKH

6

DTanbl pa3BUTUSI ACTPOHOMHUH.
[IpuknagHOEe U MUPOBO33PEHUECKOE
3HAYECHHUE aCTPOHOMMUH.

Bup 3Bé3mH0r0 HeOa. Co3Be3aus,
SpKue 3BE3bI, IUIAHETHI, UX
BUIMMOEC JBHKCHUE.

ConHeuHas cucrema.

Coanne. ColHeUHass aKTUBHOCTb.
Ncrounuk sneprun ConHLa U
3BE3M. 3BE3/bI, UX OCHOBHBIC
XapaKTepuCcTUKU. J(narpamma
«CIIEKTPaJIbHBINA KJIACC —
CBETHUMOCTBY». 3BE3/IbI TTIaBHOMU
MOCJIEA0BATEILHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTBY JIJISI 3BE3]]
IJIaBHOM MOCJIeI0BaTEIIbHOCTH.
BHuyTpeHHee cTpoeHue 3BE3 1.
CoBpeMeHHbBIE MPEJICTaBICHUS O
MPOUCXOKIECHUH U SBOJIIOIUN
CouHna 1 3B€3]1. DTallbl )KU3HU
3BE3I.

Muteunslii [1yTh — Hamra ["amakTuka.
ITonoxenue u amxenue ConaHIa B
I'anaktuke. THUIbI TaJIaKTHK.

ITogroroBka cooOIIeHNH 00 Tarax
Pa3BUTHSI ACTPOHOMHUH, O TIPUKIIATHOM
Y MUPOBO33PEHYECKOM 3HAYECHUU
ACTPOHOMHH, O METOJIaX MOJTyUYEHHUS
Hay4YHBIX aCTPOHOMUYECKHUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOU
aACTPOHOMMUM.

N3yuyeHne coBpeMEHHBIX
MPEJICTaBICHUI O MPOUCXOXKICHUU U
spomronnu CoJIHIIA U 3BE3 .
N3ydeHue TUTIOB ralaKkTUK,
paguorajiakTUK U KBa3apoB.
N3ydenne nBUxKeHUSI HEOECHBIX Tel,
ABOJIIOIMH 3BE31T U Beennennow,
MPOIIECCOB, TPOUCXOAAIINX B
3B€31aX, B 3BE€3HBIX CUCTEMAX, B
MEKTaJTAKTUYECKOH Cpelie,
MacCIITaOHOW CTPYKTYpPHI
Bcenennoif. O0bsicHEHHE
pacuipenus BeceneHHoM Ha OCHOBE
3akoHa Xa00ua. [Toaroroska k
00CYKJICHUIO HEePEIICHHBIX
npobisieM actponomuu. [IpoBenenue
HaOJII0/ICHU HEBOOPYKEHHBIM
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PaI[I/IOI‘aHaKTI/IKI/I H KBa3aphbl.

YépHbie AbIPHI B Apax rajlaKTHK.
Bcenennas. Paciuupenue
Bcenennoit. 3akon Xa06:ma.
Paz6eranue ranaktuk. Teopus
bospmioro B3peiBa. PennkroBoe
W3JIyYCHHE.

MacmtabHasi CTpyKTypa
Bcenennon. Meraranaktuka.
Hepeménnsie nmpoOaemMbl
ACTPOHOMUU

IJIa30M C HCIIOJIb30BAaHUEM
KOMITBIOTEPHBIX IPUIIOKEHAN JUIS
OIpezieNICHUs TIOJI0KEHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be31us1 CeBEpPHOIO
NOJIylIapus W sSipKU€ 3BE3/bI.
[IpoBenenune HaOMOIEHUIN B TEIECKON
Jlynsl, mianer, Maueunoro [lyTu.
VYyacTue B AMCKYCCUH O HEPEIICHHBIX
npoOiemMax aCTpPOHOMHH

75



denepanpHas padbouas mporpamma | Pusnka. 10—12 kmaccer (0a30BbI YPOBEHD )

HTtoro no pazneny 6
Paznen 6. O6001maomee noBTopeHue
6.1 | O6o6maromee 5 O0600611eHre U cucTeMaTu3alus VYyactue B AUCKYCCHUHU O POIH (PU3UKU
IIOBTOPEHUE coJZiepKaHus pa3/iesoB Kypca ¥ aCTPOHOMUU B Pa3IMYHBIX chepax

«Mexanuka», « MonekysipHas
($u3HMKa U TEPMOJUHAMUKAY,
«InexTpoauHaMukay, «Konedanus
U BOJIHBID), « OCHOBBI CIICIIMaJIbHOM
T€OPUHU OTHOCUTEIBHOCTHY,
«KBanrtoBas puznka», « 31eMeHTHI
aCTPOHOMUU U acTpopu3ukm». Poib
(bU3UKY U aCTPOHOMUU B
AKOHOMMYECKOM, TEXHOJOTNYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax
JEATEIbHOCTH YEJIOBEKA, POJIb U
MECTO (PU3UKHU U aCTPOHOMHUH B
COBPEMEHHOW HAy4YHON KapTUHE
MHpa, 3HAYCHUE ONMMUCATEITBLHOM,

JesITEAbHOCTH YyesioBeka. Iloaroroska
coo0IIeHn# 0 MecTe (PU3UIECKOI
KapTUHBI MUPa B Py COBPEMEHHBIX
MPEJICTABICHUN O MPUPOJIE.
BrimonHenne y4ueOHBIX 3aJaHUM,
JEMOHCTPUPYIOIIUX
OCHOBHBIX TOHSATHH, (PU3HMIECKUX
BEJIMYMH U 3aKOHOB Kypca PU3NKU

OCBOCHHC

10-11 xmaccoB
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CUCTEMaTH3UPYIOIICH,
OOBSICHUTEIILHOM U
MPOTHOCTUYECKON (HYyHKIIUH
du3znIeCcKoil TeOpHH, POJIb
duznyeckoit Teopun B
(opMEpOBaHUYM TPEACTABICHUN O
¢u3uveckoil KapTUHE MUPA, MECTO
(Gu3nvecKoil KapTUHBI MEpa B
0011IeM psITy COBPEMEHHBIX
€CTeCTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE

Wroro no pazneny 3)
PesepBHOE Bpems

OBILEE KOJIMYECTBO 33
YACOB I10 ITPOT'PAMME
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