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IHHOACHUTEJ/IBHAS 3AIINCKA

[TporpaMma 1o ¢u3uke 0a30BOro YpoBHS Ha YPOBHE CpEIHEro o0Inero oopa3zoBaHus pazpaboTaHa Ha
OCHOBE TIOJIOXKEHWH H TpeOOBaHWH K pe3yiabTaraM OCBOEHHS OCHOBHOW 0Opa30BaTENbHON IMPOrPaMMBL,
npencraBieHHBIx B @I'OC COO, a Takxe ¢ yu€ToM QenepaibHOW pabodeid MporpaMMbl BOCHHUTAHUS U
KOHIICTIMH TpernoaaBaHusi yueOHoro npeamera «DPusuka» B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoit
denepanuy, peaau3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBL.

Copnepxanue nporpammsl 10 (PU3MKE HaNpaBieHO Ha (POPMUPOBAHHE €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa ydamuxcs 10-11 kmaccoB mpu oOyueHnn ux ¢usuke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
nesiTenbHOCTHOTO Toaxoa. [Iporpamma mo gusuke coorsercTByeT TpeboBaHmsiM @I'OC COO K mIaHupyeMbIM
JMYHOCTHBIM, IPEAMETHBIM U METalpeIMETHBIM PE3yJIbTaTaM O0Yy4eHHs, a TAKXKe YUUTHIBAET HEOOXOAUMOCTh
peanu3anuyd MEXIIPEIMETHBIX CBs3e (PU3MKH C €CTECTBEHHO-HAyYHBIMH Y4eOHBIMH TpeaMeTamu. B Hel
OTIPEEIISIOTCSI OCHOBHBIE IENTH M3Y4YeHUs] (U3UKU Ha YPOBHE CpelHEero ooOmiero oOpa3oBaHus, MIAHUPYEMBbIE
pe3yIbTaThl OCBOEHUS Kypca (PM3UKHU: THYHOCTHBIE, METaPEMETHBIE, TpeAMETHEIE (Ha 0a30BOM YPOBHE).

IIporpamMma 1o Gu3MKe BKIIOYACT:

e [JIaHHpyeMbIe Pe3yNbTaThl OCBOEHHS Kypca (U3MKU Ha 0a30BOM YpOBHE, B TOM YHCIE NPEIMETHEIC

pe3yAbTaTHI IO TOJIaM O0yUCHHS;

e cojepkanue yueOHoro npenmera «Pusnkay 1mo rogam o0ydeHusl.

dusnka Kak Hayka o Hanbosee OOLIMX 3aKOHAX MPUPOJBI, BEICTYIIAs B KauyecTBE yuyeOHOro mpeaMeTa B
IIKOJIe, BHOCUT CYIIIECTBEHHBII BKJIAJ B CHCTEMY 3HaHUH 00 OokpykaromeM mupe. [LIKompHBIH Kypc QU3NKN —
CHCTEMOOOPa3yIOIINH /TSl €CTECTBEHHO-HAYUHBIX YUCOHBIX MPEIMETOB, MOCKOJIBKY (PU3MUECKHE 3aKOHBI JIekKAT
B OCHOBE TPOLIECCOB M SIBIICHHI, U3y4aeMbIX XUMHEH, Ononoruei, pusndeckorl reorpadueil 1 acTpoHOMHEH.
Hcnonp3oBaHne W axkTHBHOE NpPUMEHEHHE (HU3MYECKUX 3HAHUN ONpeaeiseT XapakTep M Pa3BUTHE
Pa3sHOOOpa3HbIX TEXHOJOTWH B cdepe SHEPreTHKH, TPAaHCIOPTa, OCBOCHHUS KOCMOCA, IOJIYYEHHUS HOBBIX
MaTepHaJoB C 3aIaHHBIMH CBOWCTBaMH U JIpyrux. M3ydenne Gpu3nku BHOCUT OCHOBHOH BKIIaJ B (hopMuUpoBanue
€CTECTBEHHO-HAYYHOW KapTHHbI MHpa ydaluxcsi, B (OpMHUpOBaHHWE YMEHHH NPHUMEHSATh HAy4HBIH METOX
[IO3HAHUS TIPY BHITIOJTHEHUH UMH Y4E€OHBIX CCICIOBAaHHUM.

B ocHOBy kypca ¢usuku AN ypOBHS cpeiHero olmiero oOpa3oBaHUs MOJIOXKEH psl WAEH, KOTOPHIC
MOKHO paCCMaTpUBaTh KaK IMPUHIHUIIBI €TI0 IIOCTPOCHUA.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEHM KypcC SIBJISIETCS JIOTMUECKH 3aBEPLIEHHBIM, OH COIEPKHT
MaTepHal U3 BceX pasJiesioB (PM3HKH, BKIIFOYAET KaK BOIMPOCHI KIIACCUYECKOM, TaK U COBPEMEHHOU (DU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM € Hell MaTepual Kypca GU3UKU 0ObEMHEH BOKPYT GU3UIECKUX
Teopuid. Benymmm B Kypce siBisieTcss (pOpMUpOBaHME NPEACTaBICHHH O CTPYKTYPHBIX YPOBHSAX MaTepuH,
BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuszanus nmpemonaraeT UCIoNb30BaHAE TYMaHUTAPHOTO MOTEHIIAANA
(u3MUecKOil HayKH, OCMBICICHME CBS3M pa3BUTUS (U3MKK C pa3sBUTHEM OOIIECTBA, a TakkKe C
MHPOBO33PEHUECKUMH, HPABCTBEHHBIMU U 3KOJIOTHYECKUMHU POOIEMaMH.

Hoes npuxaaonoii nanpasnennocmu. Kypc UMKy mpejmnonaraeT 3HaKOMCTBO C IIUPOKHM KpPyroM
TEXHUYCCKHUX U TEXHOJIOTNYCCKUX HpI/IJ’IO)KeHI/Iﬁ HU3YYCHHBIX TeOpI/Iﬁ " 3aKOHOB.

Hoes sxonocuzayuu peannsyercs MOCPEICTBOM BBEICHUS D3JIEMEHTOB COICP)KaHUS, MOCBSILEHHBIX
9KOJIOTHUYECKUM TPOOJIeMaM COBPEMEHHOCTH, KOTOPhIE CBS3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a TaKkKe
00CYXKJICHHMSI TPOOJIEM PAIMOHATIBHOTO PUPOIOIIOIE30BAHMUS H AKOJIOTUYECKON 0€3011acHOCTH.

CrepXHEBBIMH 3JIEMEHTaMH Kypca (HU3MKH Ha YPOBHE cCpegHero oOmiero oOpa3oBaHMS SIBISIOTCS
¢usnueckue Teopuu (GpopMupoBaHHE MPEACTABICHUH O CTPYKTYpe MOCTPOCHHS (PU3MYECKON TEOopuH, poiH
®YHHaMeHTaHBHBIX 3aKOHOB W IPUHOUIIOB B COBPEMCHHBIX IIPCACTABICHUAX O IPUPOAC, TIpaHHIIAX
MPUMEHUMOCTH TEOPHH, 715l ONMCAHHS ECTECTBEHHO-HAYYHBIX SIBICHUN U MIPOLIECCOB).

CucTeMHO-/1eATeIbHOCTHBIN MOAX0A B Kypce (PHU3MKH peau3yeTcs MpeXkae BCETO 3a CUET OpraHu3aluu
9KCIIEPUMEHTAITLHON JIeATeNbHOCTH ydamuxcs. Jinst 6a30Boro ypoBHsI Kypca (H3HUKH — 3TO HCIIOJIB30BaHUE
CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX IKCTIEPUMEHTOB U TaOOPaTOPHBIX padOT, KOTOPHIE B TIPOTPaMMe 10
¢u3uke oObeIMHEHBI B OOLIHMIA CIIMCOK YYEHHYECKUX NPAKTHUECKUX paboT. BrlieneHne B yka3aHHOM NepevyHe
nabopaTopHeIX  paboT, NPOBOAMMBEIX sl KOHTPOJS M OLEHKH, OCYLIECTBISIETCS  Y4aCTHUKaMU
00pa3oBaTeIbHOrO Mpollecca UCXOJIs U3 0COOCHHOCTEW TUTAHUPOBAHUS U OCHalleHHus KaOuHera ¢usuku. [Ipu
3TOM 00ecneynBacTCsl OBIAJCHUE YYAIIMMHUCS YMEHHUSMH NPOBOAUTH KOCBEHHBIE M3MEPEHHs], MCCIEeJOBAHUS
3aBUCUMOCTEN (PU3NUECKUX BEJTMUMH U TIOCTAHOBKY OIBITOB IO MPOBEPKE NPEITI0KEHHBIX THIIOTE3.

bonpmioe BHUMaHME YACIACTCA PCIICHUIO pvaéTHBIX U KAa4YC€CTBCHHBIX 3a/1a4. HpI/I OTOM 1A
pacu€THBIX 3aj1a4 MPHOPHUTETOM SIBIISIOTCS 3a/1a4d C SBHO 33aJJaHHOW (PH3MYECKON MOJETbI0, MO3BOJISIONINE



MPUMEHSTh N3yYeHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jieNia Kypca, TaK U HHTETpUpYsl 3HaHUS U3
pa3HbIX pas3znenoB. /s KaueCTBEHHBIX 3a/ad NIPUOPUTETOM SBIISIOTCS 33JaHUs Ha OOBSCHEHHE IPOTEKaHMS
¢u3nUecKkux SIBICHUH M IMPOLECCOB B OKpY)KalOLIeH >KW3HHU, TpeOyrolre BbiOopa (QU3MYecKOld MOmenH st
CUTYyalluH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootserctBum ¢ TpedoBanmsmMu GI'OC COO k MaTepralbHO-TEXHIYECKOMY 00€CIeYeHNI0 YIeOHOTO
mporiecca 0a30BBIN YpOBEHb Kypca (M3WKH Ha YPOBHE CPEIHETO OOMIEr0 00pa30BaHUS MOJDKEH M3ydaThCs B
YCIOBUSIX TPEIMETHOrO0 KaOMHeTa (U3MKH WM B YCIOBHSX HHTEIPUPOBAHHOTO KaOWHETa TPEeIMETOB
€CTeCTBEHHO-HAYyYHOTO HKIa. B xabuHeTe (GM3HUKH TOIKHO OBITH HEOOX0aMUMOe JTabopaTopHOE 000PyIOBaHNE
IUI  BBIIOJIHEHMSI YKa3aHHBIX B IporpaMMe 1o (U3MKE YYCHHYECKMX NPAKTUYECKUX pabor u
JeMOHCTPaLlMOHHOE 000pyIOBaHHUE.

HdemoHcTpanmonHoe obopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C TNPHHIUIIOM MHHUMAaJIbHON
JNOCTaTOYHOCTH M O0ECHEeYMBAEeT IIOCTAHOBKY IIEPEUUCICHHBIX B MpOrpaMMe 10 (HU3UKE KIIOUYEBBIX
JNEeMOHCTpALMi I WCCIENOBaHUS U3y4aeMBIX SIBICHHHA W MPOLIECCOB, SMIMPHUECKUX U (PYHAaMEHTANbHBIX
3aKOHOB, HX TEXHUYECKUX TPUMCHEHHH.

JlaboparopHoe o00OpynOBaHWE IS YYEHHUYECKHX NPAaKTHYECKUX paboT dopMmupyercss B BHIE
TEMAaTUYEeCKUX KOMIUIEKTOB M OOecmeuuBaercsi B pacuéTe OJHOTO KOMIUIEKTa Ha JBYX OOydaroImxcs.
TemaTnueckne KOMIUIEKTHI JIaOOpaTOPHOTO OOOPYAOBAaHUS MOJDKHBI OBITH IMOCTPOSHBI HA KOMILIEKCHOM
WCTIOJB30BaHUH aHAIOTOBBIX U MU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTEILHBIX CUCTEM B BHJE
r(POBBIX T1a00paTOPHIA.

OCHOBHBIMH LIEJISIMU M3Y4eHHsI (PU3UKU B 0011[eM 00pa30BaHUU SIBISIOTCSL:

e (dopMHpOBaHNE UHTEPECA U CTPEMIICHUS YUAIIUXCS K HAYYHOMY M3YUYCHHUIO MPUPOJBI, PAa3BUTHE HX
WHTEJUIEKTYANbHBIX U TBOPYECKHUX CIIOCOOHOCTEIH;

® pa3BUTHE NPEACTABICHHUH O HAyYHOM METOJAE MO3HaHMSA M (HOPMHUPOBAHUE HCCIEAOBATEIHCKOTO
OTHOUICHUS K OKPY>KAIOLINM SIBIICHHUSM;

e (dopMHpPOBaHHE HAYYHOIO MHUPOBO33PEHHUS KaK pe3yJibTaTa M3Y4YEHHUs] OCHOB CTPOCHHUS MaTepUH U
(hyHIaMEHTATBFHBIX 3aKOHOB (DPU3UKH;

e (dopMHpOBaHNE YMEHHH OOBSCHATH SBICHUS C HCIOJIb30BaHHUEM (U3UUECKUX 3HAHWU W HAyYHBIX
JI0Ka3aTeNIbCTB,;

e (dopmMHpOBaHHE MPEACTABICHUH 0 PO (GU3MKU AJISI pa3BUTHSA APYT'HX €CTECTBEHHBIX HAYK, TEXHUKH
1 TEXHOJIOTUH.

HocTmwkenne 3Tux neneil odecrneynBaercs: peeHreM CIeayomuX 3a1ad B MpoLecce U3y4eHus Kypea
(u3UKK Ha YPOBHE CpPEHETO 00IIero oopa3oBaHMs:

® TpUOOpEeTeHHE CHCTeMBbl 3HaHWH 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpHsIX,
BKIIIOYAss MeEXaHUKYy, MOJEKYIApHYI0 (QU3UKYy, OJJIEKTPOJAWHAMHKY, KBAaHTOBYIO (HU3UKY H OJIEMEHTHI
aCTpOU3UKH;

e (dopmHpOBaHNE YMEHHI TPUMEHSATh TEOPETUUECKUE 3HAHUS JJIsl OOBSICHEHUS (PU3NUECKUX SBICHUMH
B TIPUPOJIE M JUISl IPUHSATHUS IPAKTHYECKUX PEIICHUH B TOBCEHEBHOM )KHU3HU;

® OCBOCHHE CIOCOOOB pElIeHUs] pa3iMYHbIX 33/1a4 C SIBHO 3aJJaHHOW (U3UUECKOW MOJEeNbIo, 3aj1ad,
MOJIPa3yMEBaIOIINX CaAMOCTOSTENILHOE CO31aHne (PU3NIEeCKOi MOJIeNH, aIeKBaTHON YCIIOBHSM 3a/1a4H;

e [OHMMaHHEe (U3UUECKUX OCHOB U IPHUHLUIIOB JEHCTBUS TEXHHYECKHX YCTPOMCTB H
TEXHOJIOTMYECKHX MPOLECCOB, UX BIMSHUS HA OKPYKAIOLIYIO Cpeny;

e OBJAJEHHE METOAaM{ CaMOCTOSTEIBHOIO IUIAHMPOBAaHUS M  NPOBENCHHS  (PU3HUIECKHX
SKCHEPUMEHTOB, aHaJM3a W WHTEpHpeTauud HH(pOpMalUM, ONpeneNeHUs] JAOCTOBEPHOCTH IIOJyYEHHOTO
pe3yibTaTa;

e CO3JaHME YCIOBMH Uil pa3BUTHA YMEHUH MPOEKTHO-HCCIIEAOBATEIbCKOH, TBOPUYECKON
NesITeIbHOCTH.

Ha uzyuyenne ¢u3uku (0a30BbIi ypoBeHb) Ha YpPOBHE cpenHero obuiero odpasoBanus oTBoautcs 136
gacoB: B 10 kimacce — 68 gacos (2 gaca B Heneno), B 11 kiracce — 68 gacoB (2 gaca B HEZIETIO).

[Ipemiaraemplit B iporpamme 1o QH3HKe TepeueHb JTa0OPATOPHBIX M MPAKTHUECKUX pabdoT sBIsSETCS
PEKOMEH/IOBaHHBIM, YYHUTEIb JelaeT BHIOOpP MpOBelIeHHA JIAOOPAaTOPHBIX pPabOT U OMNBITOB C Y4ETOM
WHIUBUTYATBHBIX 0COOCHHOCTEH 00yJaromnxcs.

COJEPKAHUE YYEBHOI'O IPEJIMETA

10 KJIACC
Pasnen 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHUS



®usnka — Hayka o npupoze. Hayunelie MeTobI MO3HAHUS OKpYKarollero Mupa. Posp akciepumenTa u
TEOpUH B TIPOIIECCEe TIO3HAHUS IPUPOIBI. DKCIIEPUMEHT B (pr3HKe.

MogenupoBanue (u3ndeckux sBICHUH W TpoueccoB. Haydneie rumorespl. duszndeckue 3aKOHBI U
TeopHH. ['paHUIIbI MPUMEHUMOCTH (PU3HYECKHUX 3aKOHOB. [[pUHINT COOTBETCTBUSL.

Pomp m mecto ¢usuku B (OPMHUPOBAHUH COBPEMEHHON HAaydHOW KapTHHBI MHpPA, B MPAKTUYECKOMH
JeSATEIbHOCTHU JHOACH.

Jlemoncmpayuu

AHanorossle 1 U POBbIE H3MEPHUTETHHBIE TPUOOPHI, KOMITBIOTEPHBIE TATIHUKH.

Pa3nen 2. Mexanunka

Tema 1. Kunemamuxka

Mexannueckoe JaBuxKeHHE. OTHOCHUTENBHOCTh MeXaHH4Yeckoro JBmkeHHd. Cucrema orcuéra.
TpaexTopus.

[lepememenne, cKopocTh (CpeqHsisl CKOpPOCTh, MTHOBEHHAss CKOPOCTb) M YCKOPEHHE MaTepUabHON
TOYKH, UX MIPOEKLIMU Ha OCH CUCTEMBI KOOpAUHAT. ClloKeHUe NepeMELIEHUN U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOPEHHOE MpPSIMONHHEHHOE ABIKeHHe. ['padmku 3aBUCHMOCTH KOOpIMHAT,
CKOPOCTH, YCKOPEHUS, ITyTH U NMEPEMELICHHS MATEPUATbHOW TOUKU OT BPEMEHHU.

CBobonHoe nageHue. Y CKopeHrne cBOOOIHOTO TaIeHHSI.

KpuBonuneitnoe naBwxeHue. [[BmkeHne MaTepHalbHOM TOYKH IO OKPYXKHOCTH C ITOCTOSHHON TIO
MOJYII0O CKOPOCTBIO. YTIIOBas CKOpOCThb, JIMHEHHas cKopocTh. llepwmom w dactora oOparieHus.
LenTpocTpeMuTensHOE YCKOPEHHUE.

TexHru4eckue ycTpoiicTBa U MpaKTHYECKOe MPUMEHEHHUE: CIHUIOMETp, IBMKEHHUE CHApSAIOB, LEMHBIE U
PEMEHHBIE IEPENAYH.

Lemoncmpayuu

Mojienb cucTeMsl OTCU€Ta, HIUTIOCTPAIM KHHEMAaTHYECKUX XapaKTePUCTUK JBUKECHUS.

[IpeobpazoBanue IBMKESHHUN C HCIIOIB30BAHUEM TMPOCTHIX MEXaHU3MOB.

[TapeHue Ten B BO3yX€ U B Pa3peKeHHOM MIPOCTPAHCTBE.

Habnronenue apmxeHus Tea, OpOIIEHHOTO MO/ YIIIOM K TOPU30HTY U TOPU3OHTAIBHO.

H3mepenne yckopeHusi CBOOOTHOTO MajeHUSI.

Hanpagnenue ckopocTH Ipu JBUAKEHUU IO OKPY>KHOCTH.

Tema 2. /lunamuxa

ITpunnun otHocutensHOocTH 'anunes. [lepBblil 3akoH HetoToHA. THEpLMANbHBIE CUCTEMBI OTCYETA.

Macca tena. Cuna. IpuHiun cynepnosunnu cuil. Bropoit 3akoH HeloToHa U1 MaTepUabHOM TOUYKH.
Tpetnii 3akoH Hpl0TOHA A7151 MaTEpPUATIBHBIX TOYEK.

3aKkoH BceMUpHOTro TaroreHus. Cumna tspkectH. [lepBast KocMudeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tena.

Tpenue. Bunbl tpernst (mokos, ckonkkenus, kadenus). Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUs
CKONIBKEHUsSI U cuina TpeHus: mokos. Kosdounment tpenus. Cuia CONpPOTUBICHHS NMpPU JIBUKEHUHM Tella B
YKUJKOCTH WJTH Tase.

[loctymarenpHOE M BpaliaTenbHOE IBUKEHHE a0COIFOTHO TBEPAOTO Tela.

MOMEHT cuibl OTHOCUTENBHO OCH BpalleHus. [1nedo cuiibl. Y clioBusi paBHOBECHS TBEPOTO TENA.

TexHrn4yeckre ycTpOWCTBAa M IMpPaKTHUECKOE MPUMEHEHHUE: TMOAIIUIHUKH, IBI)KEHHE HCKYCCTBEHHBIX
CITyTHHUKOB.

Lemoncmpayuu

SIBiieHrE MHEPIUU.

CpaBHEHHE Macc B3aUMOJIEHCTBYIONIUX TEJI.

Bropoii 3akon HetoToHa.

N3mepenue cuil.

CrnoxxeHue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTHU OT J1e(hOpMaLny.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOABEME U MTAJCHHUH.

CpaBHEeHHE CHJT TPEHUS TTOKOS, KAYeHHUS U CKOJIbKCHHUS.

VYcnoBus paBHOBeCHs TBEPAOTO Tena. Buasl paBHOBecCHs.

Tema 3. 3axonvl coxpanenun 6 MexanHuke

HNmnynsc MatepuanbHOM TOYKH (Tesa), CHCTEMBI MaTepUaNbHBIX TOUeK. VIMIyJIbC CHIIBI U M3MEHEHUE
HMMITyJIbCa TeJa. 3aKOH COXpaHeHUs NMITyJIbca. PeakTHBHOE IBHKEHHE.

Pabora cuitbl. MOITHOCTE CHITHI.

Kunerndeckas sHeprust MaTepuaibHON TOUKH. Teopema 00 N3MEHEHNH KHHETHYECKOH SHEPTHH.



[orenumanbHass oHeprusa. [loTeHumanbHas SHeprus ynpyro JAeOpMHPOBaHHOW — MPYKUHBI.
ITorennuanbHas 3Heprus Teaa BOIU3K HOBEPXHOCTU 3eMIIH.

[lorennmanbHble ¥ HEMOTEHIMANbHBIE CIbl. CBs3b pabOThl HEMOTEHIHAJIBHBIX CHII C M3MEHEHHEM
MEXaHWYECKOW SHEPTHH CUCTEMBI TeJ. 3aKOH COXPAHEHUSI MEXaHUUECKOM dHEpruH.

VYipyrue u Heynpyrue CTOJIKHOBEHHS.

TexHHYeCKHE YCTpOMCTBA M MPAKTHYECKOE NPUMEHEHHE: BOAOMET, KOINEP, NMPYKUHHBIM MHCTOJIET,
JBUKEHHE PaKeT.

Jlemoncmpayuu

3aKO0H COXpaHEHHS UMITYJIbCA.

PeaxkTtuBHOE NBUXKEHHE.

[lepexon NOTEeHIMATBEHON SHEPTUU B KHHETHUECKYIO U 00OpaTHO.

Yuenuueckuii sxkcnepumenm, nabopamopivie pabomsi

HccnenoBanne cBs3u pabOTBl CHIIBI C HM3MEHEHHEM MEXAaHMYECKOW SHEPrMM Tejla Ha TNpUMeEpe
PaCTsKEHUS] pE3UHOBOTO KIyTa.

Paznen 3. MoJiekyasipaas (pM3MKa U TEPMOIUHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU Meopul

OCHOBHBIE TIOJOXKEHHUS MOJICKYJISIPHO-KMHETHYECKOH TEOpMH M HX OMNBITHOE OOOCHOBAaHUE.
BpoynoBckoe nBmwkenue. Juddysus. Xapakrep ABWKCHUS M B3aUMOACHUCTBHS HYacTHIl BemlecTBa. Mozenu
CTPOEHHS Ta30B, )KUJIKOCTEH U TBEPIBIX TeNl U OOBIICHEHNE CBOWCTB BEI[ECTBA HA OCHOBE ATHX Mojeneld. Macca
u pa3mepsl Mosniekyi. KonndectBo BemectBa. [locrosHHass ABoraspo.

TemnoBoe paBHoBecue. TemnepaTtypa u e€ uzmepenue. [llkana remneparyp Lenbcus.

Mopnens uaeansHOro raza. OCHOBHOE ypaBHEHHE MOJIEKYJSIPHO-KMHETUYECKON TEOPHH HAEAIBHOTO
rasa. AOCOJIIOTHAs TeMIIepaTypa Kak Mepa CpeiHeil KHHETHYECKOW SHEPTUH TEIUIOBOTO ABMKCHHS YaCTHI] ras3a.
[lkana temnepatyp KenpBuna. I'a3oBble 3akoHBI. YpaBHeHue MenpaeneeBa—Kunamneiipona. 3akon /lanproHa.
W3onpouecchl B uaeanbHOM TIa3e C IOCTOSIHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe mpencraBieHue
H30IPOLIECCOB: U30TEpMa, U30X0pa, U300apa.

TexHUUECKHE YCTPOWCTBA U TIPAKTHUECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, AOKA3bIBAIOLIME ITUCKPETHOE CTPOCHHE BellecTBa, (ortorpaguu MOJEKYd OPTaHUYECKHX
COECIMHEHUM.

OnbIThl 10 UG PY3UN KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO IBHXKEHHUSL.

Mogens onsita IllTepHa.

OnBIThI, JOKAa3BIBAIOIIUE CYIIECTBOBAHNE MEXMOIEKYJISIPHOTO B3aMMOIEHCTBHUS.

Mopnens, HUTIOCTPUPYIOLAs IPUPOAY JAAaBICHUS ra3a Ha CTEHKH COCY/a.

OnBITHI, WILTIOCTPUPYIOLIUE YPAaBHEHUE COCTOSHUS UACATBHOIO Ta3a, U30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

HccnenoBanne 3aBUCUMOCTH MEXy TapaMeTpaMu COCTOSHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnogvl mepmoounamuxu

TepmoanHamMuueckas cucteMa. BHYTpeHHssS SHEpPTUsi TEPMOJUHAMUYECKON CHCTEMBI U CHOCOOBI €€
n3MeHeHus. KonmuecTBo TeruioTel u pabora. BHyTpeHHss SHeprusi 0JHOATOMHOTO HJeallbHOTO Ta3a. Bujbl
TEIUIONEPEAAUN: TEIUIONPOBOJHOCTb, KOHBEKLINS, U3IyUeHHE. Y AeNbHas TEIIOEMKOCTh BenecTBa. KoanuecTso
TEIUIOTHI IIPY TETIONEepenade.

Ilonstue 00 agnabatHoMm mpouecce. [lepBblif 3akoH TepMoaWHAMUKHU. [IpuMeHeHHe MepBOro 3akoHa
TEPMOJMHAMUKH K H30mporeccam. ['padudeckas nHTepHpeTanus paboThl rasa.

Bropoii 3akoH TepmoauHaMuki. HeoOpaTuMocThs mporeccoB B MIPUPOZE.

TenmoBsle MammHbI. [IpuHIMIBI AeHCTBUS TEIUIOBBIX MamuH. [Ipeobpa3zoBaHus SHEPTUH B TETUIOBBIX
MammHax. Kodddunment monesnoro neiictBust TemioBoi MammHbl. Llukn KapHo u ero kosddunueHt
MOJIE3HOTO JICHCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIUIOIHEPIeTUKH. 3HAKOMCTBO ¢ Tpodeccret sHepreTuka.

TexHHUECKHE yCTPOMCTBA U MPAKTHYECKOE PUMEHEHHE: IBUraTellb BHYTPEHHETO CropaHusi, ObITOBOM
XOJIOJWIIbHUK, KOHAUIIMOHED.

Lemoncmpayuu

W3MeHeHne BHYTpEHHEH SHEprHM Tejla NPU COBEPIICHWH PaOOTHI: BBUIET MPOOKH M3 OYTBUIKM IO
JIEMCTBUEM C)KATOTO BO3/yXa, HarpeBaHue dupa B JIATYHHOU TpyOKe MmyTéM TpeHHUs (BUIEOACMOHCTPAIHS).

W3Menenue BHyTpeHHEHN dHEpruu (TeMIepaTypsl) Tea MpH Terionepeaaye.

OnbIT M0 aAMabaTHOMY PACHIMPEHUIO BO3AyXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO ABUTATENs.

Tema 3. Aepezamnwie cocmoanusn eeujecmea. Pazoevie nepexoovl



[TapooOpazoBanue u koHneHcauus. Mcnapenue u kunenue. AGCOTIOTHAS U OTHOCUTEbHAS BIAXKHOCTh
Bo3ayxa. HacblmeHHbIM nap. YienbHas Temiora napooOpa3oBaHHs. 3aBUCHUMOCTh TEMIIEPATyphl KUIIEHUS OT
JaBJICHHUS.

TBépmoe Teno. Kpucramnmueckre u amopgHble Tena. AHU30TPOIUS CBOWCTB KpHCTALIOB. JKuakue

kpuctauibl. COBpeMEHHbIE MaTepuanbl. IlnaBieHHE W KpUCTAIM3aIMs. YIeidbHAas TEIUIOTAa ILIABJICHHS.
Cybmumanwst.

YpaBHeHHE TemI0Boro Oananca.

TexHHUECKHE YCTPOHCTBa M MPAKTUYECKOE NPHMEHEHHE: T'MIPOMETP U IICUXPOMETp, KaJOpHUMETP,
TEXHOJIOTHH MOJTY4EHHUs] COBPEMEHHBIX MaTepHAaJIOB, B TOM YHCJIe HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoJCTBa HACBIILIEHHBIX MTAPOB.

Kunenue npu noHMXKEeHHOM AaBJICHUU.

Crioco0b1 n3MepeHust BIasKHOCTH.

Habntonenue HarpeBaHus 1 IUIaBICHUS KPUCTAIIIMUECKOTO BEIIECTBA.

JleMoHCTpalusi KpUCTAIIIOB.

Paznen 4. DinekTpoauHaMuKa

Tema 1. Dnekmpocmamuxa

OnexTpuzanus Tel. OJeKTpudeckuil 3apsa. JlBa BuJa >JeKTpUYECKUX 3apsaoB. lIpoBomHukwy,
JOU3JIEKTPUKH U TTOJIyIPOBOIHUKH. 3aKOH COXPAaHEHHMS SJEKTPUUECKOTO 3apsa.

Bzaumoneiicteue 3apsigoB. 3akoH Kynona. TodeuyHBIH 3IEKTPUUYCCKUN 3apsil. DIEKTPUUYECKOE MOJIC.
HamnpsoxénHocTh  anekTpuueckoro moss. [IpuHOMI — Ccynepnosuuuu  3IEKTpUYECKUX mnosied. JInHuum
HaNpsLKEHHOCTH JIEKTPUIECKOTO OIS,

Pabora cunm anextpocratmueckoro mons. llorenmman. PasHoctes motennmuanos. [lpoBogHwku u
JTUDJIEKTPUKH B 3JIEKTPOCTATHUECKOM To1e. JManekTpuieckast MpOHUI[aeMOCTb.

OnekTpoéMKocTh. KoHaeHcaTtop. DIEKTPOEMKOCTh IUIOCKOIO KOHIAEHCATOpa. DHEPrus 3apsKEHHOIO
KOHZIEHCaTopa.

TexHuyeckue  ycTpoHCTBa M IPAKTHYECKOE  MPUMEHEHHE:  DJIEKTPOCKON,  3JIEKTPOMETP,
AIIEKTPOCTATHUECKAsl 3allluTa, 3a3eMIICHHE 3JEKTPONpPUOOpPOB, KOHICHCATOP, KOMHPOBAJBLHBIM ammapar,
CTPYHHBIN PUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHILUI IEHCTBHS SIIEKTPOMETPA.

BsaumMoneiicTBrue Ha’IEKTPU30BAHHBIX TEIL.

DNEKTPUUYECKOE TOJIE 3aPSKEHHBIX TEI.

IIpoBOAHMKH B AIIEKTPOCTATHYECKOM TIOJIE.

OnekTpocTaThuyecKas 3amuTa.

JM31eKTPUKH B 3JIEKTPOCTATUIECKOM I10JI€.

3aBUCHMOCTH 3JEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOpa OT IUIOMAAM TUIACTHH, PACCTOSHHUS MEXIY
HUMU U JUDJIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

N3mepenue 351eKTpoEMKOCTH KOHAEHCATOpa.

Tema 2. llocmoannstii 31exmpuyeckuil mox. Toxu 6 paznuunpix cpedax

DIIEKTPUYECKUNA TOK. Y CIOBUSI CYLIECTBOBAHUS AJIEKTpUYecKoro Toka. Mcrounuku Toka. Cuia Toka.
IloCcTOSAHHEIN TOK.

Hanpspxenue. 3akon Oma JuIst y9acTKa HEmH.

OJIEKTPUYECKOE  COMPOTUBICHUE. Y IEIbHOE CONPOTUBICHUE BemiecTBa. IlocrnemoBaTenbHOE,
napajuieIbHOe, CMEIIAaHHOE COEAMHEHNE TPOBOIHHUKOB.

Pabota amektpudeckoro Toka. 3akoH Jxoynsa—JIenma. MOIHOCTE 3JIEKTPUYECKOTO TOKA.

OIEKTPOABIKYIIASl CUJIa U BHYTPEHHEE COMPOTHUBICHHE MCTOYHMKA TOKa. 3akoH Oma sl MOIHOU
(3amMKHYTOM) AnekTpuveckoil nemu. KopoTkoe 3ambikaHue.

ONeKTpoHHasi TPOBOAWMOCTD TBEPABIX METAUIOB. 3aBUCHMOCTH COMPOTHUBICHHS METAUIOB OT
TeMieparypsl. CBEpXNpOBOAUMOCTb.

OneKTpUUYeCKUil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[omynpoBogunku. CobcTBeHHass W TPUMECHAsT MPOBOIMMOCTh TOJIYNpPOBOAHMKOB. CBoicTBa P-—N-
nepexojia. [1onynpoBoIHUKOBBIC IPUOOPHI.

ONEKTPUYECKUI TOK B pacTBOpaxX M paciuiaBaxX 3JIEKTPOJIUTOB. DIEKTPOIUTHYECKAs IMCCOIHAIIUS.
DIEeKTPOIIH3.

OnexTpuyeckuil TOK B razax. CaMOCTOATEIbHBIN U HECAMOCTOATENbHBIN pa3psia. Monaus. [lna3ma.



TexHHUECKHE YCTPOWCTBA U MPAKTUUECKOE MPUMEHEHHE: aMIIEpMETpP, BOJILTMETP, PEOCTAT, HCTOUHUKH
TOKa, 3JIEKTPOHArpeBaTe/IbHbIE NPHOOPBI, AIIEKTPOOCBETUTENIBHBIE IIPUOOPHI, TEPMOMETP CONPOTHUBIICHUS,
BaKyyMHBII O, TEPMHUCTOPHI B (HOTOPE3UCTOPHI, TTOITYIIPOBOIHUKOBBIN JHOM, TaIbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HAIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHUS LUWIMHAPUYECKUX IPOBOAHUKOB OT MAJHMHBI, IUIOLIATU IIONEPEYHOTO
CeueHHs U MaTepHuana.

CMeraHHOE COeIMHEHUE ITPOBOJHHUKOB.

[Ipsimoe u3MepeHHEe MIEKTPOoABHXKYyIIEH cuibl. KOpoTkoe 3amblkaHHE TaJbBaHHMUYECKOIO 3JIEMEHTA U
OLIEHKAa BHYTPEHHETO COMPOTHBIICHHS.

3aBUCUMOCTH CONPOTHUBIICHUSI METAIJIOB OT TEMIIEPaTyphL.

TIpoBOAMMOCTD 3IIEKTPOTUTOB.

HckpoBoii paspsit ¥ IPOBOAUMOCTD BO31yXa.

OmHOCTOPOHHSIS MPOBOUMOCTD AUOJIA.

MesxknpeaMeTHbIE€ CBA3M

Wsyuenne kypca ¢pusuku 6a30Boro ypoBHs B 10 Kilacce OCYIIECTBISIETCS C YYETOM COMEPIKATENBHBIX
MEXIIPEIMETHBIX CBA3EH ¢ KypcaMH MaTeMaTHKd, OMOIOTHH, XUMUH, Teorpaduu v TEXHOIOTHH.

Mesicnpeomemnvle nowsmusi, CBA3aHHBIE C W3YyYCHHWEM METOJOB HAyYHOTO TIO3HAHWS: SIBJICHUE,
Hay4HbIH (haKT, runoTesa, Gu3ndecKasi BeIMUMHA, 3aKOH, TEOpUsl, HAOIIOACHUE, SIKCIIEPUMEHT, MOJECITUPOBAHUE,
MO/IEJb, H3MEPEHHE.

Mamemamuxa: peliecHAe CUCTEMbl YpaBHEHHH, TUHeHHast QyHKums, mapabona, runep0oia, ux rpapuku
U CBOICTBA, TPUIOHOMETPUYECKHME (YHKUHMU: CHUHYC, KOCHHYC, TAaHI€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI M MX MPOEKLUUHU HA OCH KOOPAMUHAT, CIIO’KEHHE BEKTOPOB.

Buonozus: mexaHnveckoe ABWXKECHHE B JKUBOW mpupone, auddysus, ocMoc, TEmooOMeH KHUBBIX
OPTaHU3MOB (BHIBI TEIUIONEPEauH, TEINIOBOE PABHOBECHE), HNICKTPUUECKHUE SBJICHUS B )KUBOW MPUPOJIE.

Xumus: NDUCKPETHOE CTPOCHME BEILECTBA, CTPOCHHE aTOMOB M MOJIEKYJN, MOJb BEIIECTBA, MOJISIpHAs
Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, JKUAKOCTEH W Ta30B, 3JEKTPUUECKHME CBOWMCTBA METAJIJIOB,
AIIEKTPONIUTHYECKAS JUCCOLIUAIINS, TATbBaHUKA.

Teoepaghusa: BmaxxHOCTH BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHe IBIKCHHH C WCIOJIL30BAHMEM MEXAaHHU3MOB, YUET TPEHHUSI B TEXHHKE,
MOJIIUITHAKY, WCIIOJIb30BAaHUE 3aKOHA COXPAHCHHUS HUMITyJbCa B TEXHHKE (pakera, BOJOMET W JpYyTrHe),
JBUraTelb BHYTPEHHETO CrOpaHus, nmapoBas TypOMHA, OBITOBOM XOJOAMJIBHHMK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJyYEeHUS! COBPEMEHHBIX MAaTepuajioB, B TOM 4YHCJIE€ HAHOMATepUAIOB, M  HAHOTEXHOJIOTHWHU,
JIIEKTPOCTATHUECKAsT  3alllMTa,  3a3eMJICHHE  DJIEKTPONPUOOpPOB,  KCEPOKC,  CTPYWHBIH  MPHUHTED,
3JIEKTPOHArpeBaTeIbHbIE IPUOOPHI, JIEKTPOOCBETUTENBHBIE IPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznen 4. DnekTpoauHaMuka

Tema 3. Maznummnoe none. IneKmpomMacHuUmMHAsA UHOYKYUS

IlocTosiHHBIE MAarHuThl. B3auMMOJEeHCTBHE IOCTOSIHHBIX MAarHuTOB. MarHutHoe 1nose. Bexrop
MarHUTHOM MHIYKIUH. [IpHHIMIT cyneprno3uuu MarHUTHBIX nosed. JInanum MarautHoW mHAykimu. Kaprtuna
JIMHUWA MAarHUTHOW MHIYKIUH MOJISl HOCTOSIHHBIX MarHUTOB.

MarxnuTHoe 1oJie MPOBOJHUKA C TOKOM. KapTuHa NMHMM MHAYKIMM MarHUTHOTO MOJS JJIMHHOTO
MpsIMOTO MPOBOJHMKA W 3aMKHYTOT'O KOJIBIIEBOIO TIPOBOJIHMKA, KaTyHmIKM c TokoM. OmbeIT Opcrena.
B3aumoaeiicTBre MPOBOTHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJIb M HalpaBJICHUE.

Cuma Jlopentia, e€ Momynb W HampaBjieHHe. [[BrKeHWE 3apsHKEHHOW YacTHIBI B OJHOPOJTHOM
MarauTHOM moJe. Pabota cuier Jlopenta.

SIBnenne snekTpoMarHUTHOM MHIYKIMH. [IOTOK BEKTOpa MAarHUTHOM MHIYKIUH. DJIEKTPOABIKYILAS
CWJIa MHAYKIUH. 3aKOH JIEKTPOMarHUTHON nHAykunu dapanes.

BuxpeBoe anmexTpuueckoe mosie. DIEKTPOIBHXKYIIAs CHJa WHAYKIWHA B MPOBOJHHUKE, ABIKYIIEMCS
MOCTYNAaTEIbHO B OJJHOPOJTHOM MarHUTHOM IIOJIE.

IIpasuito Jlenna.

NHaykTHBHOCTD. SIBNIEHHE CAaMOMHIYKIHH. DJICKTPOABIKYIIAS CHIIa CAMOMH TYKITHH.

DHeprys MarHUTHOTO MOJIS KATYIIIKH C TOKOM.

ONEeKTPOMarHuTHOE MOoJe.

TexHU4YecKre YCTPOMCTBA W MPAKTHYECKOE IMPHMEHEHHWE: TMOCTOSHHbIE MAarHHUTHI, 3JEKTPOMAarHUTEHI,
3NEKTPOIBUTATENh, YCKOPUTENHN DJIEMEHTAPHBIX YaCTHII, HHTyKI[HOHHAS T1€Yb.



Jlemoncmpayuu

OmeIT Opcrena.

OTKJIOHEHUE JIEKTPOHHOT'O My4YKa MArHUTHBIM I1OJIEM.

JIMHMM MHAYKIUY MarHUTHOTO TOJIS.

BzanmopeiicTBue AByX IPOBOAHUKOB C TOKOM.

Cuita Amriepa.

HeiictBue cuibl JIOpeHIa Ha HOHBI JIEKTPOJIUTA.

SIBnenue 3eKTpOMarHuTHON MHAYKLIMH.

IIpaBuno Jlenia.

3aBUCUMOCTb SJIEKTPOABHKYIIEH CHUIIBI MHIYKIIUU OT CKOPOCTH U3MEHEHUSI MarHUTHOTO TIOTOKaA.

SIBneHne caMOMHAYKLINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

N3ydeHne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

HccnenoBanne nelCTBUSA MOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

WccnenoBanne SBIEHUS AIEKTPOMArHUTHON HHIYKIIHH.

Pa3nen 5. KoeGaHusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHsle KOa1e0anus

KonebarenbHas cucrema. CBOOOIHBIC MEXaHUYEeCKHE KosieOanus. ["apmMoHnueckue konedanus. [lepuon,
4acToTa, amIuuTyga W (asza koneOanuil. llpyXWHHBI MasTHHK. MareMaTHYeCKHl MAasTHUK. YpaBHEHHE
rapMOHHUYECKUX KoJiebaHuid. [IpeBpalieHe 3Hepruy Mpyu TapMOHUYECKUX KOJICOaHUSX.

KonebarensHblit kOHTYp. CBOOOIHBIE 3IIEKTPOMArHUTHBIE KOJEOaHUs B WACAITBHOM KoJeOaTeIbHOM
KOHType. AHAJIOTHSI MEXKTy MEXaHUYECKUMU U 3JIEKTPOMAarHUTHBIMU KoneOanmsiMu. Popmyna Tomcona. 3akon
COXpaHEHUs SJHEPTUH B HJICATHHOM K0JIeOaTeThHOM KOHTYpE.

[IpencraBnenue o 3aTyxaloUMX KoieOaHWsX. BuiHykIeHHbIE MexaHH4Yeckue KoseOanus. PesoHaHC.
By IeHHBIE 31€KTpOMarHUTHBIE KOJIeOaHus.

[lepemenHbIi TOK. CUHYCOUAANBHBIN IEPEMEHHBIN TOK. MOIIHOCTh EPEMEHHOI0 TOKa. AMIUIUTYAHOE
U AeHWCTBYIOIIEE 3HAUCHNE CHIIBI TOKA U HAIIPSKEHHUSL.

Tpancdopmatop. [IponsBoacTBo, mepeaaya u MOTPeOICHUE IMEKTPHUECKON SHEPTHH. JKOJIOTHUECKUE
PUCKH TIpU TPOM3BOJCTBE 3IEKTpOdHeprur. KylbTypa HCIIONB30BaHUS AIIEKTPOSHEPTHH B ITOBCEIHEBHOW
KHU3HU.

TexHudeckue yCTpocTBA M IIPAKTUYECKOE IIPUMEHEHHUE: JJIEKTPUUYECKHM 3BOHOK, I'€HEPATOp
MIEPEMEHHOTO TOKA, IMHUH JJIEKTpOIIepeiad.

Lemoncmpayuu

HccnenoBanre napamMeTpoB KojiebaTenbHON cUCTEMBI (TIPYKUHHBIN HIIM MaTeMaTH4YEeCKUH MasTHHK).

Habmroienue 3aTyxaromux KoiaeOaHui.

HccnenoBanne CBOWCTB BBIHYKIEHHBIX KOJIeOaHWUI.

HaGmronenue pe3onanca.

CB00OO/IHBIC 3TICKTPOMATHUTHBIE KOJICOaHUSI.

OciorpaMMbl  (3aBUCHMOCTH CHITBI TOKa W HANpsHDKEHHS OT BPEMEHH) JUIS DIEKTPOMArHUTHBIX
KoJeOaHHil.

Pe3onaHc npu nocneoBaTENIbHOM COeIMHEHUH PE3UCTOPa, KaTyIIKi HHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopnenb TUHUH AJIEKTPOTIepeIadm.

Yuenuyeckuii sxcnepumenm, 1abopamopHule pabomul

HccnenoBanne 3aBUCHMOCTH TIEPHOAa MaNbIX KojeOaHMi I'py3a Ha HUTH OT JUIMHBI HUTH U MAacChl
rpysa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 60JIHbL

MexaHnyeckue BOJHBI, yciaoBHs pacrpocTpaneHus. Ilepuoa. CKOpocTh pacmpocTpaHEeHHS M JUIMHA
BoJHBL. [lomiepeuHble U POJI0bHBIE BOJMHBI. MHTepdepeHnrs 1 qudpakius MeXaHHIECKUX BOJIH.

3Byk. CxopocTh 3ByKa. I poMkocTb 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEeKTPOMarHuTHBIE BOJHBI. YCIIOBUS M3ITy4YEHHs] JIEKTPOMAarHUTHBIX BOJH. B3anMHas opueHTanus
BekTopoB E, B, V B anexTpomarauTHO# BosHe. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTpayKeHHUE, TPETOMIICHHE,
noJnsipuzanyst, Audpaxuus, nateppepernrs. CKOpOCTb HIEKTPOMArHUTHBIX BOJIH.

[Ikana 37MeKTPOMarHUTHBIX BOJH. I [puMeHeHIe 3JIeKTPOMarHUTHBIX BOJTH B TEXHUKE U OBITY.

[TpuHIMIBI paIuOCBSI3U U TENEBUICHUS. Pagnonokanus.

DNEeKTPOMarHuTHOE 3arpsA3HEHNE OKPY’KAIOIIEeH Cpeibl.

TexHn4yeckue  yCTpoiCTBa M NPAaKTUYECKOE  INPUMEHEHHE:  MY3bIKaJbHbIE  MHCTPYMEHTHI,
VIIbTPa3BYKOBasl TMATHOCTHKA B TEXHHUKE M MEJUIIMHE, pajiap, paIuonpuéMHHEK, TeJIEBU30p, aHTEHHA, Telne(oH,
CBY-nieyn.



Jlemoncmpayuu

OO0pa3zoBaHue U pacpoCTpaHEHUE NONEPEYHBIX U IPOAOJIBHBIX BOJIH.

Konebmomeecs Teno kak HCTOYHUK 3BYKA.

Habnionenue otpaskeHus ¥ IPETOMIICHHUS] MEXaHUYECKIX BOJIH.

Habmonenue uaTepdeperimy n nudpakIiinm MEXaHHIECKUX BOJTH.

3BYKOBO# pe30HAHC.

Habntonenue cBs31 TPOMKOCTH 3BYKa M BEICOTHI TOHA C aMIUTUTYAOM U 9acTOTOH KoeOaHui.

HccnenoBanne CBOMCTB DIEKTPOMAarHUTHBIX BOJH: OTPaKEHUE, TIPEJIOMIICHHE, NOJSAPH3ALHAA,
nmuadpakmysi, “HTephEpeHITHS.

Tema 3. Onmuxa

I'eomeTpuyeckas ontuka. [IpsMonnHeliHOe pacpocTpaHeHHE CBETa B OAHOPOAHOM cpexe. JIyu cBera.
ToueuHbIil HCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpayKeHUs cBeTa. [locTpoeHre n300pakeHHi B TNIOCKOM 3epKalle.

[Ipenomiienne cBera. 3aKOHBI MPENOMIICHUSI cBeTa. AOCONMIOTHBIN MOKazaTens npenomiieHus. [lomHoe
BHYTpPEHHEE OTpaxkeHHe. [IpeaenbHbIil yroi MOIHOTO BHYTPEHHETO OTPAKEHUS.

Hucniepcus cBeta. CloXHBIH cocTaB O6emoro ceeta. LeT.

CoOupatoniue W paccemBaiolive JUH3bL. ToHKas juH3a. DOKycHOE pacCTOSHUE W ONTHYECKas CHiia
TOHKOH uH3BIL. [locTpoeHre n300pakeHuit B COOMPAIOMINX U pacCeUBAIOMINX JHH3aX. DopMyIia TOHKOH JINH3HI.
VBennuenue, gaBacMoe JJHH30M.

[Ipenensl pUMEHUMOCTH FEOMETPUUYECKON ONTHUKH.

BonnoBass onrtuka. MHTepdepenius cBera. KorepeHTHbIE HWCTOYHUKH. Y CIIOBHS HAOJIIOICHUS
MaKCUMYMOB 1 MUHUMYMOB B HHTep(EPEHIIMOHHOM KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakuus csera. JuppakunonHas pemérka. YciioBue HAOMIOACHUS TJABHBIX MaKCHUMYMOB IpH
MaJIcHU MOHOXPOMATHYECKOTO CBeTa Ha AU(DPAKIIMOHHYIO PEIIETKY.

[onsipuzanus ceerta.

TexHHUECKHE YCTPOMCTBA U MPAKTHYECKOE NMPUMEHEHHE: OYKH, Jyma, ¢oTroamnapar, IpOSKLUOHHBIN
anmapar, MUKPOCKOII, TeJIECKOII, BOJIOKOHHAsS ONTHKA, TU(PAKINOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsimonmHEliHOE pacTpocTpaHeHUe, OTPAKEHNE U MPeIoMIIeHHe cBeTa. OnTHdecKue MpruOOopHI.

[TonHoe BHyTpeHHEE OTpaxkeHue. Moiesb CBETOBOAA.

HccnenoBanue cBOMCTB M300paKEHUIA B JIMH3AX.

Mopaenu MEKpPOCKOIIa, TEJIECKOTIA.

Habmronenue naTepdepeHnny crera.

HaGmronenue nudpakiuu cBeTa.

Habmionenue aucnepcuu ceera.

Ilomyuenne criekTpa ¢ HOMOIUBIO TPU3MBI.

[Mony4eHue criekTpa ¢ TOMOUIBIO JUPPAKITHOHHON PEIIETKH.

HabroneHve nonsipu3ainy cBera.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomsi

W3mMepenune nmokazaTesns MpeaoMIIeHHs CTEKIa.

HccnenoBanue cBOMCTB M300paKEHUIA B JIMH3AX.

Habmionenue aucnepcuu ceera.

Pa3nen 6. OCHOBBI cieIMATBHON TEOPHH OTHOCHTEJILHOCTH

I'paHnnBl IDPUMEHUMMOCTH  KJIACCHUYECKOM  MexaHuKd.  IlocTynaTel  clIEIMAIBHOM — TEOpUU
OTHOCHUTEJILHOCTH: WHBAPHAHTHOCTh MOMAYNS CKOPOCTH CBE€Ta B BaKyyMe, INPUHIUI OTHOCHUTEIHLHOCTH
OUHIITEHHA.

OTHOCUTENBHOCTh OTHOBPEMEHHOCTH. 3aMeIJIeHHe BPEMEHH 1 COKpAIIEHUE ITHHBI.

DHeprys ¥ UMITYJIbC PETSITUBUCTCKON YaCTHIIBI.

CBs13b Macchl C SHEPrUEN U UMITYJIBCOM PEISTUBUCTCKOMN YaCTHUIIBI. DHEPTHS MOKOS.

Pasnen 7. KBanToBasi pusuka

Tema 1. Inemenmol K6AHMOB0U ONMUKU

®otonsl. Popmyna [lnanka cBs3u 3HEpruu (HOTOHA C €ro YaCTOTOH. DHEPrus U UMITYJIbC (POTOHA.

OtkpeiTue u wuccnenoBanue ¢oroaddexra. Ombitet A. I'. CromeroBa. 3akoHbl (oTtorddexra.
VYpaBuenue DitHmTelHa i porodddexTa. «KpacHas rpanuna» horoaddekra.

Hasnenue ceeta. Onbitel I1. H. JIeGenena.

XHUMHYECKOE IEHCTBUE CBETA.

TexHUUECKHEe YCTPOHCTBA W NPAKTHYECKOE IMpPHUMEHEeHWe: (OTOAIEMEHT, (HOTONATUUK, CONHEUHAS
OaTapest, CBETOAMOI.



Jlemoncmpayuu

®o103(PPeKT Ha YyCTAaHOBKE ¢ IMHKOBOM IIACTUHOM.

HUccnenoBanue 3akoHOB BHeIHeTo (hoTorddekra.

Cseroauon.

Comneunas 6arapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopaa mo paccesnuto o -yactuu. [lnanerapHas Moaeib aTroma.
[octrymater bopa. M3nydenne m moriomenue (pOTOHOB MpPHU TEpexoie aToMa C OJHOTO YPOBHS DHEPrUU Ha
npyroii. Buner criektpoB. CriekTp ypoBHEH SHEPTHH aTOMa BOAOPOAA.

Bonnogsie coiicTBa uactuil. Bonusl ne bpoitns. KopnyckynsipHO-BOTHOBOH Ayamu3m.

CHOHTaHHOE U BBIHYKJICHHOE U3TyUYCHUE.

TexHUYecKHe yCTpOICTBAa M IPAKTHYECKOE PUMEHEHNE: CTIEKTPAIbHBIN aHaIN3 (CIEKTPOCKOIT), J1a3ep,
KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mogpens omsita Pesepdopma.

Omnpenenenre ATUHBI BOJTHBI JIa3epa.

Habnroienue muHeHYaThIX CIIEKTPOB U3ITyUCHHUSL.

Jlazep.

Tema 3. Amomnoe adpo

OKCHEepUMEHTHI, JOKa3bIBAIOLINE CIOXHOCTh CTpOoeHHs sapa. OTKpBITHE pajgHOaKTUBHOCTH. OMBITHI
Pesepdopna mo ompeneneHuo cocTaBa paIuoOaKTHBHOTO wu3nyueHus. CBoiicTBa anbga-, OeTa-, ramma-
n3my4deHus. BrusHIe paanoakTHBHOCTH Ha KUBBIE OPTaHU3MEI.

OTtkpeiTHE TIpOTOHA W HeWTpoHa. HyknonHas moxmens sapa [eitsenOepra—lBanenko. 3apsan sapa.
MaccoBoe uncio sapa. M30tonsl.

Anwda-pacnan. OJEKTPOHHBIA ©  TMO3WTPOHHBIN  Oera-pacmax. [‘amMma-m3mydenue.  3akoH
PaAMoOaKTUBHOTO pachaja.

OHeprust CBs3M HYKJIOHOB B sizipe. Snepubie cuibl. JledekT Macchl sapa.

Snepusle peakuuu. JleneHue u CUHTES siiep.

Snepusiit peaktop. Tepmosimepusrii cuHTe3. IlpoOremMpl W TEPCHEKTHBHI SASPHON HSHEPrEeTHKH.

DKOJIOTHYECKUE aCTIeKThI SJCPHON SHEPreTHKH. 3HAKOMCTBO C Mpodeccrueil NHKEeHepa-KOHCTPYKTOpa SIepHBIX
YCTaHOBOK.

DneMeHTapHble YacTUIlbl. OTKPBITHE TO3UTPOHA.
MeTo1b1 HAOTIOCHHSI U PETUCTPAINH AIEMEHTAPHBIX YaCTHII.
®dyHnaMeHTaIbHBIC B3aUMOJICHCTBHS. ENMHCTBO (hr3nuecKoit KapTHHBI MUpa.

TexHn4eckre yCTpOWCTBa M IPAKTUYECKOE NPUMEHEHHWe: J03MMeTp, Kamepa BuiibcoHa, saepHbIi
peakTop, aroMHast 6oMOa.

Jlemoncmpayuu

Cu€TurK NOHU3UPYIOIINX YACTHII.

Pa3nes 8. D1eMeHTBI ACTPOHOMHUH M ACTPO(PUIUKH

Ortarnsl pa3BUTHs acTpoHOMUU. [IpuKkianHoe 1 MUPOBO33PEHYECKOE 3HAUEHNE AaCTPOHOMHUH.

Bun 3Bé3mH0T0 Heba. Co3Be3nus, sipkue 3BE3/1bI, IUTAHETHI, UX BUIUMOE IBHKEHHE.

ConHeyHas cucrema.

Connue. ConHeuHas akTUBHOCTH. Mcrounmk sHeprum ConHoa W 3BE3A. 3BE3MBI, MX OCHOBHBIE
XapaKTepUCTUKU. JnarpamMma «CHeKTpaJbHBIA KIacC — CBETUMOCTBY. 3BE3/BI TJIaBHOW MOCIENOBATEIHHOCTH.
3aBHUCHMOCThL «Macca — CBETUMOCTBY JUIsI 3BE37] TJIABHOHM IMOCIIEIOBATEIPHOCTH. BHyTpeHHEE CTpOoeHUE 3BE3.
CoBpeMeHHBIE MTPEICTABIEHUS O MPOUCXOKIEHUH U 3BOMIOIMK CONHIA U 3BE3]T. DTaIlbl )KU3HU 3BE3I.

Muneunstii [Iyts — nHama ["amaktuka. [lomoxkenne n aeuxenue Connma B ['amaktrke. THIBI TalakTHK.
Pannoranaktuku u kBazapel. UEpHbIE IBIPHI B iAPax rajJakTHK.

Bcenennas. Pacmmipenne Bceenennoil. 3akon XaOb6ma. PasOeranme ramaktuk. Teopust Bombmioro
B3pbIBa. PenmkToBoe n3inydeHue.

MacmrabHast cTpyktypa Beenennoii. MeraranakTuka.

Hepeménnsie npobiemMbl aCTpOHOMHUU.

Yyenuueckue nabnoodenus

Habmionenusi HEBOOPYXKEHHBIM TIJIA30M C  HCIOJIB30BAHUEM KOMITBIOTEPHBIX TPHIOKEHUN IS

OIIpe/IeIeHNs] MOJOKEHNUS HEeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3nusi CeBepHOro
MOJTyIIAPHS U SIPKUE 3BE3BI.

Ha6mronenus B Teneckorn JlyHsl, rianet, Mieudoro [Tytu.
Oodo0maroniee NOBTOpeHHE



Postb ¢pu3uKM M aCTPOHOMUHM B SKOHOMHYECKOH, TEXHOJIOTMYECKOH, COMANBHON M 3THYECKOH chepax
JeSITENIbHOCTY YeJIOBEKa, POJib U MeCTO (PM3UKU U aCTPOHOMHUH B COBPEMEHHOI Hay4dHOM KapTHHE MuUpa, pojb
¢usndeckoii Teopud B (HOPMHUPOBAHMM NPEACTaBICHUH O (U3UUECKOW KapTHHE MHpa, MecTO (HU3NUECKOH
KapTHHBI MHpa B 00IIEM psy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX PEACTaBICHHUH O IPUPOJIeE.

MesknpeaMeTHbIE CBA3M

Wsyuenne kypca ¢pusuku 6a30Boro ypoBHs B 11 Kitacce OCyIIecTBISIETCS C YYETOM COMEPIKATENBHBIX
MEXIIPEIMETHBIX CBA3EH ¢ KypcaMy MaTeMaTHKu, OMOIOTUH, XUMUH, Teorpaduu 1 TEXHOIOTHH.

MeoicnpeOmemnvle noHsamusi, CBA3aHHBIE C HW3YYCHHEM METOJOB HAy4HOTO IIO3HAHWS: SIBJICHUE,
Hay4HbIH (haKT, runoTesa, Gu3ndecKasi BeIMUMHA, 3aKOH, TEOpUs, HAOIIOAEHUE, SIKCIIEPUMEHT, MOJECIUPOBAHUE,
MOJIETb, U3MEPEHHE.

Mamemamuxa: peuieHUE CHUCTEMbl ypaBHEHUH, TPUTOHOMETPUUYECKHE (YHKIMHU: CHHYC, KOCHHYC,
TAHT€HC, KOTAaHICHC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKLUHU Ha OCH KOOPIUHAT,
CIIO)KEHHE BEKTOpPOB, MPOM3BOAHBIC D3JEMEHTAPHbIX (YHKUWMH, TNPU3HAKH MMOA0OUS TpPEyroJIbHUKOB,
oIpeesieHre TUIOLIaIu MIOCKUX GUryp u 00bEMa Tel.

buonozus: snexTpudeckue SBICHUS B )KUBOM IPHUPOAE, KojeOaTeabHbIE IBIKEHHUS B )KMBOM NpHUpOLE,
OIITHUYECKHE ABJICHUS B )KUBOH NMPUPOJE, ACHCTBUE PAAUALIIK HA KUBBIC OPIraHU3MBI.

Xumusi: CTpOEHHE aTOMOB M MOJIEKYN, KpHCTaJUIM4YecKass CTPYKTypa TBEPABIX TeN, MEXaHU3MBI
00pa3oBaHUsl KPUCTAIUIMIECKOW PEIIETKH, CIIEKTPAIbHBIN aHaH3.

T'eoepaghua: MarHuTHBIE MOJIIOCA 3€MJIM, 3aJIE)KU MarHUTHBIX PyA, GOTOCHEMKA 36MHOM MMOBEPXHOCTH,
IpeJcKa3aHue 3eMIICTPSICEHU.

Texnonozausi:  NUHUM  DJIEKTpOIEpesnad, TEHEpaTop IIEPEMEHHOIO TOKAa, 3JIEKTPOABUIaTeb,
WHAYKIWOHHAA TI€Yb, pajap, PaAHONPUEMHHK, TEIEeBHU30p, aHTeHHa, TeiaedoH, CBU-meub, MpoOeKIMOHHBIH
anmapar, BOJIOKOHHAs ONTHKA, COTHEUHast OaTapes.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne yweOHoro mpenmera «@Pusmka» Ha ypoBHE cpeaHero obmiero obpasoBaHus (0a30BbIi
YPOBEHB) IOJDKHO OOECICYHTh JOCTHKEHHE CICAYIOUIMX JIMYHOCTHBIX, METAlpEAMETHBIX U MPEIMETHBIX
00pa3oBaTeIbHbIX Pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInmuHOCTHBIE pe3ysbTaThl OCBOEGHHUS yueOHOro mpeameTa «Du3uKa» TOMKHBI OTpa)kaTb TOTOBHOCTh U
CIOCOOHOCTh YYaIMXCs PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH MO3HMIMEH JIMYHOCTH, CUCTEMOU
[IEHHOCTHBIX OpWEHTAIN{, MO3UTHBHBIX BHYTPEHHHUX YyOEXKIEHWUH, COOTBETCTBYIOIIMX TPAIUIIUOHHBIM
LIEHHOCTSIM POCCHHCKOTO OOIIECTBa, PACHIMpEHHE XU3HEHHOTO OIBITa M OMbITa AESITEIHHOCTH B MpoIlecce
peanu3anyy OCHOBHBIX HAIPABIECHUN BOCIIMTATEILHOMN IE€ATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(OpPMHUPOBAHHOCTh TPAKIAHCKOM TMO3MIMH YYAIIErocs KaK aKTUBHOTO M OTBETCTBEHHOTO YJIeHA
POCCHUICKOTO 00IIEeCTBa;

MPUHATHE TPAAUIIMOHHBIX O0IIEUETOBEYECKIX TYMAHHCTUIECKHIX U IEMOKPATHIECKUX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIILHOCTh B MHTEpecax TPakJaHCKOTO OOINeCTBAa, y4acTBOBATH B
caMoynpaBJeHUH B 00pa30BaTeIbHON OpraHu3alluy;

YMEHHE B3aWMOJICHCTBOBATh C COIMANBHBIMH WHCTUTYTAMH B COOTBETCTBHHM C WX (DYHKIHMAMHU U
Ha3HA4YCHUEM,;

TOTOBHOCTh K T'YMAaHUTAPHOW U BOJIOHTEPCKOM JIEATENbHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHMSI:

c(hOpMHUPOBAHHOCTH POCCUHCKON TPasKAaHCKON MIICHTUYHOCTH, IATPUOTU3MA,

LEHHOCTHOE OTHOIICHUE K TOCYAapCTBEHHBIM CUMBOJIAM, JOCTH)KEHHUSIM POCCHUCKUX YYEHBIX B 00JacTH
(PM3UKH U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBECHNUS;

CIOCOOHOCTH OLIEHWBATh CUTYAIMIO U MPUHIUMATh OCO3HAHHBIE PEIIEHHS, OPHEHTUPYSICH HA MOPaJIbHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B JESITEIBHOCTH YUEHOTO;

0CO3HAHKE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OyIyIIero;

4) 3CTeTHYECKOT0 BOCIIUTAHUS



3CTETUYECKOE OTHOIICHUE K MUPY, BKIIIOUasi SCTETUKY HAYYHOTO TBOPYECTBA, NPUCYIIEro (pu3ndeckoi
HayKe;

5) TpyoBOro BoCIUTAHUA:

MHTEpEC K pa3In4yHbIM chepam npodeccHoHaTBHON AeITENFHOCTH, B TOM YHCJIE CBA3aHHBIM C (DU3HKON
Y TEeXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymaymieil mpodeccny M peann30BBIBaTh COOCTBEHHBIC
KU3HEHHBIE TUTAHBL;

TOTOBHOCTH U CIIOCOOHOCTh K O0Pa30BaHMIO W CaMOOOpa30BaHUIO B 00JAcCTH (U3UKU Ha MPOTSHKEHUH
BCCH JKHM3HMU,

6) 7K0JIOrHYeCcKOro BOCIIMTAHMSI:

c(OpMHUPOBAHHOCTh IKOJIOTMYECKOH KYIBTYPBI, OCO3HaHHE TJI00aJbHOTO XapaKTepa SKOJOTHMYECKHX
npobiem;

IUIAHUPOBAHWE M OCYLICCTBICHHE [CUCTBHUM B OKpYKAKOIIEH cpeAe Ha OCHOBE 3HAaHMS Ielel
YCTOWYHMBOTO Pa3BUTHS UEIIOBEUCCTBA;

pacuIpeHye OMbITa JesITeIbHOCTH KOJIOTHYECKOH HAPaBIEHHOCTH HA OCHOBE UMEIOINXCS 3HAHUH 110
dhusuke;

7) IEHHOCTH HAYYHOTO NMO3HAHUS

c(OpMHPOBAaHHOCTh  MHPOBO33PEHHS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO  Pa3BUTHS
(u3NIecKoi HAYKH;

OCO3HAaHWE TICHHOCTH HAay4YHOW [EATENbHOCTH, TOTOBHOCTh B TIpPOIlecC€ W3YYCHUS (DHU3UKHU
OCYIECTBIISTH MPOCKTHYIO U HCCIEA0BATENBCKYIO ACATELHOCTh HHANBUAYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEpPCAJIbHbIE YUeOHbIe TeiicTBUS

ba3oBrble JJornyeckne aeMcTBUA:

CaMOCTOSTENHHO (hOPMYITUPOBAThH U aKTYAIIM3UPOBATH IPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIPENIETIATH eI JEATEIBHOCTH, 3371aBaTh TapaMETPhl U KPUTEPUHU UX JOCTIKEHUS;

BBISBIISITH 3aKOHOMEPHOCTH U MIPOTHBOPEUHS B PACCMATPUBAEMBIX (PU3MUECKUX SBICHUSIX;

pa3pabaTeiBaTh IUTAH pEHICHHs] MPOOJEMBI C YYETOM aHaiW3a WMEIOIMUXCSI MAaTepUalbHBIX U
HeMaTepHaIbHBIX PECYPCOB;

BHOCHUTH KOppeKTI/IBLI B ACATCIIBHOCTD, OLICHUBATh COOTBCTCTBHUEC pe3y.]]bTaTOB OeiIsiM, OLICHUBATh pI/ICKI/I
MOCJEICTBUH IEATCILHOCTH;

KOOPJWHHUPOBATH ¥ BHIMOIHATE PabOTy B YCIOBHIX PEANBHOTO, BUPTYAILHOTO M KOMOHMHHPOBAHHOTO
B3aMMO/ICUCTBUS;

pa3BUBaTh KPEaTHBHOE MEIIIICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOIIEM.

ba3oBrle ncciaenoBareJabCKue AelHCTBHS.

BJIaJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH TIOHSATHAMHU M METO/IaMU (PU3MYECKON HAYKH;

BJIAZICTh HaBbIKAMH yqe6HO-HCCHeILOBaTeHBCKOﬁ U TPOCKTHOW NEATeNTLHOCTH B 0O0JacTH (1)1/131/11(1/1,
CIIOCOOHOCTPIO W TOTOBHOCTBIO K CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEeIIeHHUS 3a1ad  (QU3NIeCKOTro
COI[ep)KaHI/IH, HpI/IMeHeHI/I}O paSJ]I/I‘IHBIX METOA0B ITO3HAHUA,

BJIAACTh BUAaMU NCATCIIBHOCTH I10 HOJ'Iy‘-IeHI/IIO HOBOI'O 3HaHHUs, €TO0 I/IHTepHpeTaHI/II/I, HpeO6p330BaHI/IIO
Y IPUMEHEHHIO B Pa3NIMYHBIX YYEOHBIX CHUTYallUsAX, B TOM YHCIE MPU CO3AaHUN YIeOHBIX MTPOEKTOB B 00IacTh
¢u3ukwy;

BBIABIIATH HpI/I‘II/IHHO'CJIeI[CTBeHHLIe CBSIBU U aKTyaIII/I?,I/IpOBaTB 33):[3‘1}/, BbIJIBUI'aThb I‘I/IHOTe3y eé
peIHeHI/IH, HaAXOAUThb apI‘YMeHTBI 11 10Ka3aTeJIbCTBA CBOUX YTBep)KHeHHﬁ, 3a1aBaThb HapaMeprI n KpI/ITepI/II/I
peLieHus;

aHaHI/I3I/IpOBaTB HOHyT-IeHHBIe B XOI€ pemeHI/m 3agaun pe3ym,TaTH, KpHTquCKH OLCHUBATH HUX
IIOCTOBepHOCTI), HpOI‘HO3I/IpOBaTI) N3MCHCHHUEC B HOBBIX yCJ’IOBI/IHX;

CTaBUTHh U POPMYITUPOBATH COOCTBEHHBIE 3a/1a4l B 00pPa30BaTEIbHON JIEATEIHEHOCTH, B TOM YHCIE MPU
M3Yy4eHUU (HU3UKH;

aBaTh OHeHKy HOBBIM CI/ITyaHI/ISIM, OLCHUBATH HpHOGpCTéHHBIfI OIIBIT,

YMETh MEPEHOCUTh 3HAHUSA IO (DU3HKE B MPAKTHYECKYIO 00JIACTh )KU3HECATEILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00IacTel;

BBIJIBUI'aTh HOBBIC U/ICHU, HpeunaraTL OpI/IFI/IHaJIBHBIe IoAXOoAbl U pemeHI/m;

CTaBUTH HpO6JIeMBI H 3a1a4H, JIOHyCKaIOHII/Ie aJH)TepHaTI/IBHBIe pemeHI/m.

Padora ¢ nndopmanueii:



BJIaJICTh HaBBIKAMH IOJTyYeHHUS HHPOPMANH (PU3NIECKOTO COEPKAHNS U3 HCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITEIBHO OCYLIECTBIIATh ITOMCK, aHAJIN3, CUCTEMATU3aLUI0 U MHTEPIPETALU0 NHGOPMALUHN Pa3IMYHbIX
BUJOB 1 (DOPM MpeNICTABICHUS;

OLICHUBAThH JOCTOBEPHOCTH HHPOPMALINH;

UCIIOJIB30BaTh CpeICcTBAa HMH(MOPMAIMOHHBIX M KOMMYHHMKAIMOHHBIX TEXHOJIOTMH B pELICHUU
KOTHUTHBHBIX, KOMMYHUKaTUBHBIX M OpPraHU3alMOHHBIX 3aJad C COOJIOAECHHEM TPEeOOBAaHMH 3PrOHOMUKH,
TEXHUKH 0€30MacHOCTH, TUTHEHBI, pecypcocOepeskeH s, MPABOBBIX M ATUYECKUX HOPM, HOPM WH(POPMALMOHHON
0€e3011aCHOCTH;

CO3/aBaTh TEKCThl (PU3MYECKOrO COAECpKAaHUS B pPaslIW4HbIX (opmarax C Y4ETOM HAa3HAYCHUS
WHPOPMALIMH U 1IETICBOH ayTUTOPUH, BEIOUPast ONTHMANBHYIO (hOpMY TPEACTaBICHHUS U BU3YIN3AIIH.

KoMMyHHKaTHUBHBIE yHUBepCAJIbHBIE y4eOHbIe 1eliCTBUS:

OCYILECTBIISITh OOIIEHUE Ha ypoKax (PM3UKHU U BO BHEYPOUHOU AEATEILHOCTH;

pacro3HaBaTh NPEINOCHIIKH KOHQIMKTHBIX CUTYyalluii U CMSIT4aTh KOH(IUKTBHL;

pa3BEPHYTO U JIOTHYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIOJIb30BAaHUEM S3BIKOBBIX CPE/CTB;

[IOHUMATh ¥ UCIOJIb30BaTh IPEUMYIIECTBA KOMaHHON U UHIUBUyaIbHOMN paboOTHI;

BBIOMpATh TEMATHKy U METOABI COBMECTHBIX NEHCTBUI ¢ yuyéTOM OOLIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)XJI0r0 4jieHa KOJUIEKTHBA;

IMPUHUMATL LCIIN COBMECTHOM JACATCIIBHOCTHU, OPTaHU30BLIBATL U KOOPAWHHUPOBATH I[GP'ICTBHSI no eé
JOCTIKCHHIO: COCTaBJIATh IUIAaH NEHCTBUH, paclpelensiTh pojd ¢ Y4€TOM MHEHUH Y4YaCTHHMKOB, OOCYXIaTbh
pe3yAbTaThl COBMECTHOM PabOTHI;

OIICHUBATHL KauCCTBO CBOCTO BKJIaJa W KaXAOro ydaCTHUKa KOMaHJIbBI B O6H1PII>'I pe3yabTaT I10
pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLEHUBATh MU C MO3ULMH HOBHU3HBI, OPUTHMHAIBHOCTH, MPAKTUIECKOM
3HaYUMOCTH;

OCYILLECTBIISITh O3UTHUBHOE CTPATETHUYECKOE IIOBEICHHE B PAa3lMYHbIX CUTyalMsAX, HPOSBIATH
TBOPYECTBO M BOOOpa)keHHE, ObITh MHULIUATUBHBIM.

PeryasiTuBHBIC YHHBepcaJbHbIe yieOHbIe AeliCTBUA

Camoopranusaums:

CaMOCTOSITETIbHO OCYILECTBIISITh MMO3HABATEIBHYIO NIESATEIBHOCTh B 00NMacTH (DPU3MKH U acTPOHOMHHU,
BBISIBIISITH MTPOOJIEMBI, CTABUTH U (POPMYJIUPOBATh COOCTBEHHBIE 3a/1a4u;

CaMOCTOSITETIbHO COCTABIISTH IUIAH PELICHUS PAcUETHBIX M KAYECTBEHHBIX 3a/a4, IUIAH BBINOJIHEHUS
MPAKTUIECKON PabOTHI C yUETOM HMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYAaIIHsIM;

pacuIMpsATh PaMKU y4eOHOT0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHHIH;

JieNiaTh OCO3HAHHBINA BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEILICHHE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHHIO M MPOSIBICHHUIO SPYIUIMN B 001aCcTH (U3UKH, IOCTOSIHHO TOBBIIIATH
CBO 00pa30oBaTEeNbHBINA U KYJIBTYPHEIN YPOBEHb.

CaMOKOHTPOJIb, IMOMOHAIbHBIN HHTEJJIEKT:

JIaBaTh OIEHKY HOBBIM CHTYyallUsSM, BHOCHUTh KOPPEKTHBBI B JI€ATENBHOCTH, OLIEHWBAaTh COOTBETCTBHE
Pe3yIbTaTOB LEIsM;

BJIaJeTh HAaBbIKAMHM IIO3HABAaTEIbHOH pe(ieKcuH Kak OCO3HAaHHMs COBEpLIAEMBIX JEHCTBUI U
MBICITUTENFHBIX TIPOIIECCOB, X PE3YIBTATOB U OCHOBAHHUI;

WCIIOJIb30BaTh MPUEMBI peIIEKCHH AJIsl OLIEHKH CHUTYallnH, BEIOOpAa BEPHOTO PELICHUS;

YMETH OIIEHMBATh PUCKU U CBOEBPEMEHHO PUHUMATh PELIECHUS 110 UX CHIKEHUIO;

MPUHAMATH MOTUBBI U apTYMEHTHI APYTUX MIPH aHAIN3E PE3YyIbTATOB JAEATEIHHOCTH;

MIPUHAMATH ce0s1, TOHUMasi CBOM HEJTOCTATKN M IOCTOMHCTBA;

MPUHAMATh MOTHUBBI U apIYMEHTBI APYTUX MIPHU aHAIN3€E PE3YIBTATOB AEATEIBHOCTH;

NPU3HABaTh CBOE MPABO U MPABO JIPYTUX HA OIIHUOKH.

B mporiecce MoCTHKEHHS THYHOCTHBIX PE3YJIBTATOB OCBOCHHS IMPOTPaMMBbI 1O (U3UKE JJISI YPOBHS
cpeaHero oOmero o0pa3oBaHUS Yy  y4alluXCs  COBEPLICHCTBYETCS  SMOLMOHANBHBIA  WHTEJUICKT,
MPEeaoNaraloufii CQOPMUPOBAHHOCTS!

CaMOCO3HAHUS, BKJIIOYAIONIETO CHOCOOHOCTh TMOHMUMATh CBOE AMOILMOHAIBLHOE COCTOSHHUE, BHUIETH
HaIPaBJICHUS Pa3BUTHS COOCTBEHHOHN 3MOIMOHAIBHOM c(hephl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHNUs, BKJIIOYAOLIETO CAMOKOHTPOJIb, YMEHHE NPHHUMAaTh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHNE, CIIOCOOHOCTh aJANTUPOBATHCS K SMOIMOHAIBHBIM H3MEHEHUSIM W MPOSBISATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;



BHYTPEHHEM MOTHUBALlUM, BKJIOYAIONICH CTPEMIICHHE K JIOCTIDKCHHUIO 1M U YCIEXy, ONTHUMH3M,
WHUIINATUBHOCTh, YMEHNE AEWCTBOBATh UCXOS U3 CBOMX BO3ZMOKHOCTEH;

SMIIATHH, BKIFOYAIONIEH CIOCOOHOCTh TOHUMATh AMOILMOHATBLHOE COCTOSHUE JIPYTHX, YUYUTHIBATH €r0
MIPH OCYIICCTBICHUH OOIICHHS, CIOCOOHOCTD K COUYBCTBHIO M COTICPESIKUBAHUIO;

COIMAJIFHBIX HABBIKOB, BKIFOYAIONIMX CIIOCOOHOCTH BBICTPAWBATh OTHOMIEHHUS C APYTUMH IIOJIBMH,
3a00THTHCS, IPOSIBIIATH UHTEPEC U Pa3periaTh KOHPIUKTHL.

INPEJMETHBIE PE3YJIbTATBI

K koHiy oOyuyenus B 10 kJjacce mpeiMeTHbIC pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
c(hOpPMHUPOBAHHOCTD Y YUYAIIUXCS YMCHHUIA:

JEMOHCTPHPOBATh Ha TpUMEpax pPoJib U MeCTO (UMK B (OPMUPOBAHHU COBPEMEHHOH HaydHOUN
KapTUHBI MUPA, B PA3BUTUU COBPEMECHHOI TEXHUKH U TEXHOJIOTUH, B IPAKTUYCCKOM JIEATSIILHOCTH JIFOJICH;

VYUTBIBATh TPAHUIBl TMPUMECHCHUS W3YYCHHBIX (U3MYSCKUX MOJICNICH: MarepualbHas TOYKa,
HHEpLMaIbHAas CHCTeMa OTcu€ra, aOCONIOTHO TBEPAOE TEIO0, MIACAIbHBIA TIa3, MOICIH CTPOCHHUS Ia30B,
JKUAKOCTEH ¥ TBEPIBIX TeJI, TOUCUHBIN SJCKTPHUCCKUH 3aps1 P pelieHnH GU3NIECKUX 3aad;

pacrno3HaBaTh (pU3MUECKUE sIBJICHUS (TPOILECChI) U OOBSCHATH UX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJICKYJISIDHO-KUHETHYECKON TEOpHM CTPOCHMSI BEIISCTBA M JJICKTPOJWHAMHUKH: DPABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBIKEHHE, CBOOOHOE MaJcHHE Tel, IBMKEHUE TI0 OKPYKHOCTH, HHEPIIUS,
B3auMozeicTBue Ten, nuddy3us, OpOyHOBCKOE IBWKEHUE, CTPOCHUE KUAKOCTEH M TBEPIBIX TEJ, U3MCHCHHE
o0BEMa TeN MpH HarpeBaHWHU (OXJIAXKJICHWH), TEIJIOBOC PABHOBECHE, MCIAPCHUE, KOHJCHCAIIMS, IUIABJICHUE,
KpUCTAITH3AIIYs, KHTICHHE, BIAXXHOCTh BO3/lyXa, MOBBINICHUE JABICHUS ra3a Mpy €ro HarpeBaHUU B 3aKPHITOM
COCyJie, CBSI3b MEXIY TapaMeTpaMu COCTOSHHS raza B W30MPOIeccax, DIEKTPU3aIUs Tell, B3aHMOJCHCTBHC
3apszoB;

OMHUCHIBATH MEXAHWYECKOE JIBHKCHUE, HCIOJb3ysd (U3NYECKHE BENWYHMHBL KOOPJHWHATA, MYTh,
MepeMellieHne, CKOPOCTh, YCKOpPEHHe, Macca Tella, CWJIa, HWMIYJIbC Tena, KHHETHYeCKas DJHeprus,
MOTCHIMANBHAS JSHEPrus, MeEXaHWdyeckas padoTa, MEXaHMYECKash MOIIHOCThb, INPU OINUCAHWHM IPABHILHO
TPaKTOBAaTh (PU3UUESCKUN CMBICI HCIOJIb3YEMBIX BEJIUYHMH, UX 0003HAUCHHUS U CAMHHUIILI, HAXOIUTH (OPMYJIbI,
CBSI3BIBAIONINE JTAHHYIO (PU3MUCSCKYIO BEIMYUHY C IPYTUMH BETHIMHAMH;

ONKCHIBATh H3YYCHHBIC TCIUIOBBIC CBOWCTBA TEJI W TEIUIOBBIC SIBJICHHS, HCHONB3yS (U3HYCCKUE
BEJIMYMHBI: JABJICHUE Ta3a, TeMIepaTypa, CPeIHAA KHHETHUECKAs YHEPIHs Xa0THUECKOI'O JBMKCHHUS MOJICKYJI,
CpeJHEKBaJ[paTHYHAs CKOPOCTh MOJIEKYJ, KOJHMYECTBO TEIUIOThI, BHYTPEHHSS DJHeprusi, pabora rasa,
KO3 PHUIUECHT MOJIE3HOTO ACHCTBHS TEIUIOBOTO JABUTATENS, MPH OMUCAHUM MPABHIBHO TPAKTOBATH (U3UUCCKUIT
CMBICJI HMCIIOJIb3YEMBIX BEJIUYMH, UX O00O03HAUCHUS M CAMHHIIbI, HAXOAUTh (DOPMYJIbI, CBSA3BIBAIOIINE JTAHHYIO
(U3UYECKYIO BETHYUHY C IPYTUMH BEJIHYHHAM;

OMHUCHIBATh M3YYCHHBIC DJICKTPUYESCKHE CBOWCTBA BEHIECTBA W DIICKTPUYECKUE SIBICHUS (ITPOIIECCHI),
WCIIOJIB3YS (DU3MUYCCKUE BEIMYMHBI: JJICKTPHUSCKUN 3apsijl, SJCKTPUYECKOE I0JIe, HAINPSHKEHHOCTh IOJIS,
MOTEHIIMA, PA3HOCTh NOTCHIIMAJIOB; MPU ONMCAHUH MTPABHIILHO TPAKTOBATh (PU3UUYCCKUI CMBICI UCIIOJIb3YEMbIX
BEJIMYMH, UX 0003HAYCHUS U SMHUIIBI; YKa3bIBaTh (HOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PHU3HUSCKYIO BETHUYHHY C
JIPYTMMU BETMYUHAMM;

aHAJIM3UPOBATh (DU3MUECKUE MPOLIECCHI U ABJICHMUSI, UCTIOJb3Ys (PU3MUECKUEe 3aKOHBI U TIPUHITUIIBI: 3aKOH
BcemupHoro Tsaroterus, |, Il u Il 3akonsr HpioTOHA, 3aKOH COXpaHEHHs MEXaHHMYECKOW JHEPruu, 3aKOH
COXPaHEHHUS UMITYJIbCA, TPUHIUI CYTEPIIO3UIIUHI CHJI, IPUHIIUIT PABHOTIPABHS HHEPIIUATBHBIX CHCTEM OTCYETA,
MOJICKYJISIPHO-KMHETHYECKYI0 TECOPUIO CTPOCHHS BEIECTBA, I'a30BbIC 3aKOHBI, CBA3b CPEIAHEU KUHETUYECKOU
SHEPrUM TEIUIOBOIO JBUYKEHHS MOJICKYJI ¢ aD0COJIFOTHOM TeMIIepaTypoi, epBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXpPaHEHUs IEKTPUIECKOro 3apssa, 3akoH KysoHa, mpu 3TOM pa3nuyaTh CIOBECHYIO ()OPMYIUPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOE BRIPAKEHUE U YCIOBUS (IPaHHIIbI, 00JIACTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC IIPHUHIUIIBI JCHCTBHS MAIIUH, IPHUOOPOB U TEXHUYECKHX YCTPOWCTB; pa3jinyaTh
yCIIOBHs UX 0€30MacHOTO UCTIOJIB30BaHUS B TIOBCETHEBHOM JKU3HH;

BBITIOHSTH SKCIIEPUMEHTHI 110 UCCIIEAOBAHUI0 (DM3MUYECKUX SBICHUI M MPOIECCOB C HCIIOJIb30BAHUEM
NPSIMBIX M KOCBEHHBIX H3MEPEHUH, MpU 3TOM (QOPMYIHPOBATh IPOOJIEMYy/3a1auyy W THIOTE3y y4eOHOro
AKCIIEPUMEHTa, COOMPAaTh YCTAHOBKY W3 MPEIJIOKEHHOTO 000PYA0BaHUs, IPOBOIUTH OIBIT U (POPMYIHPOBATH
BBIBOJIBL;

OCYIIECTB/ISATh MpPSIMBIE W KOCBEHHBIC H3MEpPEHHUS (U3MYCCKHUX BEIMYMH, NPU 3TOM BBIOMpAThH
ONTHUMAJIBHBIN CITOCO0 M3MEPEHUS U UCIIOIb30BaTh N3BECTHBIC METO/IbI OIIEHKH MTOTPEITHOCTEH H3MEPEHHIA;

WCCJIEJIOBATh 3aBUCHMOCTH MEXAY (DM3MUECKUMH BEIIMYMHAMH C UCIIOJIB30BAHUEM IPSMBIX U3MEPEHUH,
MPU 3TOM KOHCTPYHMPOBaTh YCTAHOBKY, (PUKCHUpPOBATh pPE3yJbTAThl MOJTYYSHHOM 3aBUCUMOCTH (HU3UYSCKUX
BEJIUYMH B BUJIE TAaOJUI] U IpauKOB, JIEIaTh BBIBOBI 110 PE3Y/IbTaTaM UCCIICIOBAHUS;



coOmogaTh mNpaBuia O€30MacHOro TpyJda MpH TPOBEICHWM HCCIEOBAaHMH B paMKax Y4eOHOro
IKCTIEPUMEHTA, y4eOHO-HNCCIIeI0BATENbCKOW U MPOEKTHOH AEATEIBHOCTH C MCIOIb30BAHUEM HM3MEPUTEIBHBIX
yCTpOICTB M 1a00paTOPHOTO OOOPYAOBAHHUS;

pemarh pacu€THbIE 3a/1a4d C SBHO 331aHHON (PM3NYECKOH MOJENbI0, UCHOIb3Ys (PU3NYeCKUe 3aKOHBI U
IPUHLMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aladd BbIOMpaTh (PU3MYECKYH0 MOZEIb, BBIACIATH (PU3UUECKHUE
BEIMYMHBI U (HOpMyJbl, HEOOXOOuMble Al €€ PELICHUs, NPOBOAUTH pAacuéTbl M OLIEHUBATh PEAIBHOCTD
MOJYYEHHOT0 3HaueHHs (PU3NUECKON BEINIUHBL;

pelaTh KaueCTBEHHBIE 3aJauy: BBICTPAauBaTh JIOTHYECKH HEIPOTUBOPEUUBYIO LIETIOUKY PACCYXKICHUH ¢
OIIOpPO¥ Ha N3yUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SIBICHUS,

UCIIONIb30BaTh TNPH PpEIICHHH YYeOHBIX 3aJad COBPEMEHHBIE WH(POPMALMOHHBIE TEXHOJOTUH IS
MOUCKa, CTPYKTYPUPOBAHUS, MHTEPIPETALUH 1 TIPEACTaBlIcHU Y4eOHOH U HAyYHO-TIOMYJIIpHON MH(OopMamuy,
MOJyYEHHON U3 Pa3INYHbIX HCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOJIy4aeMyt0 HH(OPMALIUIO;

NPUBOJIUTh TPUMEPHI BKJIaJa POCCHHCKUX U 3apyOEKHBIX YUEHBIX-(OU3UKOB B pa3BUTHE HAYKH,
00bsICHEHHE TIPOLIECCOB OKPY>KAIOLIETO MHUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIB30BaTh TEOPETHUYECKHE 3HaHWA 10 (PU3MKEe B IOBCEJHEBHOM JKM3HU [UIs OOECIIEYEHUs
Oe3omacHOCTH IIpU OOpalleHnu ¢ NpuOopaMM M TEeXHUYECKMMHU YCTPOMCTBAaMH, AJSI COXPAHEHUS 310POBbS U
COOJIIOZICHUSI HOPM 3KOJIOTUYECKOT0 MOBEJCHHUS B OKPYIKaIOIIel cpere;

paboTaTh B IpyYIE C BHIMOJHEHUEM Pa3IMYHBIX COLHMAJIBHBIX POJIEH, TNIAHUPOBATh paboTy TpPYIIIIbI,
palMOHATIBHO PACHPEACATh OOSM3aHHOCTH M IUIAHMPOBATh JESTENbHOCTh B HECTAHIAPTHBIX CHUTYaLUsX,
a/ICKBaTHO OLICHUBATh BKJIAJ KaXKIOTO U3 YYaCTHUKOB IPYIIEI B PEICHUE pacCMaTpruBaeMoi pOOIIeMBI.

K koHmy oOydenust B 11 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTD y yHALIUXCS] YMEHUH:

JEeMOHCTPHPOBaTh Ha IpUMeEpax pPoJib U MeCTO (U3UKHM B (OPMUPOBAHMU COBPEMEHHOIN Hay4yHOMH
KapTUHBl MUpPa, B Pa3BUTHH COBPEMEHHON TEXHUKU U TEXHOJIOTHH, B IIPAKTUYECKOU AESITEIBHOCTH JIIOACH,
LIEJIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHHBI MUPA;

YUUTHIBaTh IPAHULIBI IPUMEHEHUS N3YUCHHBIX (PM3HMUECKUX MOZAEJICH: TOUSUHbII SJIEKTPHUUECKUN 3apsiz,
JMyd CBETa, TOYCYHBI HMCTOYHUK CBETA, SIEPHAs MOJENb aToMa, HYKIOHHas MOJENb aTOMHOTO sipa TpHU
peteHnn GU3NUECKUX 3a/1a4;

pacmno3HaBath (GU3NYECKHUE IBICHUS (ITPOIECCH) H OOBSICHATH HX HA OCHOBE 3aKOHOB DJIEKTPOUHAMUKA
1 KBaHTOBOH (DU3UKH: DIIEKTPUIECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE, XUMUIECKOE, MATHUTHOE JICHCTBHSI
TOKa, B3aUMOJICHCTBHE MarHUTOB, AJIEKTPOMAarHUTHAS MHIYKIUS, ACHCTBIE MarHUTHOTO IOJISl HA TIPOBOJHHUK C
TOKOM M JABWXYIIMHCS 3apsii, 3JICKTPOMAarHUTHBIE KOJICOAHUS M BOJIHBI, NMPSIMOJIMHEHHOE paclpOCTpaHEHHUE
CBETa, OTPaKCHHE, NpEJIOMJICHHE, MHTepdepeHuus, Tupakuus ¥ HOIIpU3alus CBeTa, TUCIEPCHUS CBETa,
¢doroanekrpuueckuii 3¢ dpexT (horoaddekr), cBeToBOE NaBlieHHEe, BOSHUKHOBEHUE JINHEWYATOTO CIIEKTpa aToMa
BOJIOPOJIa, ECTECTBEHHAs! U ICKYCCTBEHHAsI PalHOAKTUBHOCTD;

OIMCHIBATh U3YUYEHHBIE CBOMCTBA BEILECTBA (3JEKTPUUECKUE, MATHUTHBIE, ONITHYECKHE, IICKTPUUECKYIO
MPOBOJUMOCTD PAa3IMYHBIX CpPEJ) U DIEKTPOMAarHUTHBIC SIBJICHUS (TIPOLIECCHI), HCIONB3YS (UIUUECKUE
BEJIMYMHBL: 3IEKTPUUECKUN 3apsijl, CHJIa TOKa, DJIEKTPUYECKOE HAIpPSKEHHE, IIEKTPHUECKOE CONPOTHUBIICHHE,
Pa3HOCTh NOTEHLHMAJIOB, HJIEKTPOJABIIKYIIAs CUia, padoTa TOKa, MHAYKLUS MarHUTHOTO TOJIA, cuila AMIepa,
cuna JlopeHna, HHAYKTUBHOCTh KaTyIIKH, SHEPTHS JIEKTPUYECKOTO U MAarHUTHOTO TOJICH, MeproJi U 4acToTa
KoyieOaHui B KoneOaTeTbHOM KOHTYpE, 3apsil U CHJIa TOKa B MPOIECCe TapPMOHUYECKHUX DJIEKTPOMArHUTHBIX
KonebaHuil, (QOKycHOE paccTOSHME M OITHYECKas cujla JIMH3bL, [PH ONHMCAHWU IIPABUIBHO TPAKTOBAThH
(¢u3MUecKuil CMBICI HCIONB3YEMBIX BEIMYMH, HMX OO0O3HAYeHHMS M E€AWHHLBI, YKa3bIBaTh (HOPMYIIBL,
CBSI3BIBAIONINE JJAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMH BETHYNHAMM,

OTMCHIBATh U3YUYCHHBIE KBAHTOBBIC SIBJICHHUS M TPOLIECCHI, HCIOJIB3Ys (PU3NUECKUE BEIIMIMHBI: CKOPOCTh
3JIEKTPOMAarHUTHBIX BOJIH, AJIMHA BOJIHBI M YacTOTa CBETA, SHEPIUs M UMITYJILC (pOTOHA, meproAa moiypacnaia,
SHEPTHUsl CBS3M aTOMHBIX SiJiep, NPU OIMCAaHWW TPAaBUIBHO TPAKTOBATH (DU3UYECKUU CMBICI HCIOIb3YEMBIX
BEJIMYMH, X 0003HAYCHUS M €IUHHUIIBI, YKA3bIBATh (DOPMYJIbI, CBSI3bIBAIONINE JaHHYIO (U3UYECKYIO BETHMUUHY C
JOPYTUMH BEJIMYMHAMM, BBIYUCIIATH 3HaUCHHE (PU3NUECKON BETUUMHBI;

aHAJTM3UPOBATh (PU3NUECKHE MIPOLECCH U ABJICHNUS, NCHONb3YS (PU3MUECKUE 3aKOHBI U IPUHIIMIIBL: 3aKOH
Owma, 3aKOHBI MTOCTIEIOBATENFHOTO U MAPaAJUIEIFHOTO COSAMHEHNS TPOBOIHUKOB, 3akoH J[xoyns—JIeHna, 3akoH
3JIEKTPOMAarHUTHOW MHIYKLWH, 3aKOH MPSIMOJIMHEHHOTO PacHpOCTpPaHEHHs CBETa, 3aKOHBI OTPAXKEHHsS CBETA,
3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHHE DWHIUTEHHA JUIa PoTOdPEeKTa, 3aKOH COXpAaHEHUS! SHEPIHH, 3aKOH
COXPaHEHHUS! HMMITyJIbCa, 3aKOH COXpPAaHEHHS JJIEKTPUYECKOTO 3apsia, 3aKOH COXPAHEHHS MacCOBOTO YHCIA,
noctyiatel bopa, 3aKOH pajJoaKTHBHOrO paciaja, IPH 3TOM Pa3lIniaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA,
€ro MaTeMaTHYECKOE BBIPAYKEHUE U YCIOBUS (TPaHUILIbl, 00JaCTH) TIPUMEHUMOCTH;

OTIPEJIeNIATH HANPABIICHUE BEKTOPA MHAYKIIMH MAarHUTHOTO TI0JIS IIPOBOJIHUKA C TOKOM, CHIJIBI AMIlepa U
cunel JlopeHua;



CTPOUTH H OTIMCHIBATH N300pakeHNE, CO3AaBaEMOE TNTIOCKUM 3€pKajioM, TOHKOH JTMH30MH;

BBINOJIHATh SKCHEPUMEHTHI [0 UCCIIEIOBAHUIO (DU3UUECKUX SIBICHUI U MPOLIECCOB C UCIOJIb30BAaHUEM
OpSIMBIX M KOCBEHHBIX H3MEPEHHWH: mpu 3ToM (OpMYIHPOBaTH IMpoOieMy/3afady H THIIOTE3Y Y4eOHOTO
9KCHEPUMEHTa, COOUpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pyI0BaHUs, MPOBOJUTE OMBIT U (HOPMYIHPOBATH
BBIBO/Ib;

OCYILLECTBIISITh MNpPsIMBbIE M KOCBEHHbIE M3MEpEeHHs (U3NYECKUX BEIMYUH, IIPU 3TOM BBIOMpPATh
ONITUMAJIbHBIA CIOCO0 M3MEPEHUS U UCTIONB30BaTh U3BECTHBIE METO/IbI OLICHKH MOTPEIIHOCTEH N3MEPEHHMIA;

HCCIIEIOBATh 3aBHCUMOCTH (M3MUECKUX BEIMYUH C HCIIOJIB30BAHHWEM IIPSMBIX W3MEPEHHH: IPU 3TOM
KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATh PE3yJbTaThl MOJyYCHHOM 3aBUCHUMOCTH (PU3MYECKMX BEIHUYMH B
Buzie Ta0aIMI ¥ TpaHKOB, 1ENaTh BEIBOJBI 10 pE3yIbTaTaM UCCIICIOBAHNS;

coOmoaarhy mpaBwia O€30MacHOro TpyAa NpU TMPOBEACHUM HCCIEAOBAHWH B paMKax Y4eOHOro
9KCIEPUMEHTa, YIeOHO-UCCIEN0BATEIbCKON U MPOEKTHON AESTENbHOCTH € HCHOIb30BAaHUEM H3MEPHUTEIbHBIX
yCTpOICTB U 1a00paTOPHOTO OOOPYAOBAHHUS;

pemarh pacu€THbIE 3a/1a4d C SBHO 331aHHON (PM3NYECKOH MOJENbI0, UCHOIb3YS (PU3NUYeCKUe 3aKOHBI U
IIPUHLIMIIBI, HA OCHOBE aHAjIM3a YCIIOBHS 3aJaud BBIOMpaTh (PU3MYECKYI0 MOAETb, BBLAEIATH (U3UUECKHUE
BEIMYMHBI U (HOpMyJbl, HEOOXOOUMbIE A €€ pPELIeHus, NPOBOAMTH PacyéThl M OLIEHUBATH PEATbHOCTD
MOJYYEHHOT0 3HaUeHHs (PU3NIECKON BETNIUHBL;

pelaTh KaueCTBEHHBIE 3a/1a4M: BBICTpaUBaTh JIOTHYECKH HEMPOTHUBOPEUUBYIO LEMIOYKY pacCyXJIEeHH ¢
OTIOpO¥ Ha N3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SIBICHUS,

WCTIONIb30BaTh TPH PpEIICHHH YYeOHBIX 3aJad COBPEMEHHBIC WH(POPMAIMOHHBIE TEXHOJOTHUU IS
MOUCKa, CTPYKTYPUPOBAHUS, MHTEPIPETALINH U TIPEICTaBICHUS Y4eOHOH U HAYyYHO-TIOMYJISIpHOH MH(OopMauy,
MOJTyYEHHON M3 Pa3InYHbIX HCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOJIydaeMyt0 HH(OPMALIUIO;

OOBSICHATH MPUHLMITBI IEHCTBUS MAIIUH, TPHOOPOB U TEXHUIECKUX YCTPOWCTB, pa3anyaTh YCIOBHUSI HX
0€30IacHOT0 UCTIONIL30BAHMUS B TIOBCEJHEBHOM KHU3HMU;

NPUBOIUTH NPHUMEPHI BKJIAAA POCCHMCKUX W 3apyOEXHbBIX YUYEHBIX-(U3HKOB B DPa3BUTUE HAYKH, B
00BsSICHEHHE TIPOLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHUI;

UCIIONIb30BaTh TEOPETHUECKHE 3HaHWA 10 (HU3MKEe B IOBCEJHEBHOW JKM3HM [UIS OOECTICYECHUS
0e30macHOCTH MpU OOpallleHnH ¢ MPUOOpaMHM M TEXHHMYECKHMH YCTPOHCTBAMU, JJISI COXPAHECHUS 30POBbS H
COOJIIOZICHUSI HOPM 3KOJIOTHYECKOT0 MOBECHHUS B OKPY>KaIOLIeH cperne;

paboTaTh B IpYINE C BBHIMOJHEHWEM PAa3IMYHBIX COIMANBHBIX POJICH, TUNIAHUPOBATh PabOTy TPYIIHL,
pallMOHATBHO pPACHpPEACITh OOSM3aHHOCTH W IUIAHMPOBATh JICSITENBHOCTh B HECTAHIAPTHBIX CHUTYalUsX,
a/IeKBAaTHO OLICHMBATh BKJIAJ KaXIOTO U3 YYaCTHUKOB IPYIIIbI B PELIEHNE pacCMaTPUBAEMOM POOIEMBI.



10 KJIACC

Ne n/mm

HaunmeHoBaHue pa3iesioB U TeM

TEMATHYECKOE IINTAHUPOBAHMUE

KoanuecTBo yacoB

JJieKTpoHHBbIE (U (poBLIE)

NporpaMMBal Bcero KounTposabHbie IpakTH4yeckne o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Paznen 1. DU3UKA U METOAbI HAYYHOI'O IO3HAHUSA
1.1 ®dusnka 1 METObI HAYYHOT'O MTO3HAHUS 2 bubmmorexa LIOK
' https://m.edsoo0.ru/7f41bf72
HUroro mo paznemy 2
Paznen 2. MEXAHUKA
Bu6nmoreka [JOK
2.1 Kunemaruia > https://m.edso0o0.ru/7f41bf72
bubmunoreka LIOK
2:2 Jlunamika ! https://m.edsoo0.ru/7f41bf72
bubmunoreka LIOK
2.3 3aKOHBI COXpaHEHHS B MEXaHUKE 6 1 1 https://m.eds00.ru/7f41bf72
HUroro mo paznemy 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJWUHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON 9 1 bubnuoreka [IOK
' TEOpUHU https://m.edso0.ru/7f41bf72
bubmmoreka LIOK
3.2 OcHOBbI TepMOAMHAMHIH 10 . https://m.edsoo0.ru/7f41bf72
33 ArperarHelie COCTOSIHUS BEIlleCTBA. 5 Bu6nuoreka LJOK
' da30BbIe IEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 24
Paznen 4. JIEKTPOJIUHAMMUKA
bubmuoreka LIOK
41 JeKTpocTaTHKa 10 1 https://m.edsoo.ru/7f41bf72
42 ITocTostHHBIN 3neKTpUYecKuil TOK. Toku B 12 1 bubmoreka [JOK
' Pa3NMYHBIX cpenrax https://m.edsoo.ru/7f41bf72
Hroro no paznemy 22
PesepBHOE Bpems 2



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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11 KJIACC

Ne i/l

HaumenoBanme pa3zaesioB u TeM NPOrpaMMbl

KoanuecTBo yacoB

JJiekTpoHHBbIE (1 (poBLIE)

Bcero KonTposabHbie IMpakTn4yeckne o0pasoBaTe/bHbIE PecypChbl
padoThI padoThI
Paznen 1. QJEKTPOJINHAMUKA
bu6nmoreka IJOK
1.1 MaruuTHoe 1ose. DIeKTpOMarHuTHas UHYKIUS 11 1 3 https://m.eds00.ru/7f41c97c
HUroro mo paznemy 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
Bu6nuoreka IJOK
2.1 MexaHu4yecKkue 1 AIEKTPOMAarHUTHBIE KOJIeOaH s 9 1 https://m.edsoo.ru/7f41c97c
bubmuoreka LIOK
2.2 MexaHHYEeCKUE U AIEKTPOMAarHUTHEIE BOJTHEI 5 1 https://m.eds00.ru/7f41c97c
bubmuoreka LIOK
23 Ok 10 3 https://m.edsoo0.ru/7f41c97c
HUroro mo paznemy 24
Pa3nen 3. OCHOBBI CIIEHIUAJIBHOM TEOPUHA OTHOCHUTEJIBHOCTH
3.1 OcCHOBBI crIeIMaIbHON TE€OPHUN OTHOCUTEIHHOCTH 4 1 bubmmorexa [IOK
' https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®PU3UKA
. bubmoreka IIOK
4.1 DJIeMEHThI KBAHTOBOKN ONITHKH 6 hitps://m.eds00.ru/7f41c97¢
Bu6nmoreka IJOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
bubmuoreka LIOK
4.3 AToMHO® 7P > https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 15
Pa3znen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHA
bubmunoreka IIOK
5.1 OeMeHTHl aCTPOHOMHH M acTpOPU3UKH 7 1 https:/m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny

Paznesn 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O06o061marolee MOBTOPCHHE 4 ﬁﬁﬁ?ﬁizﬁiﬁﬁ/? f41c97¢
HWroro no pa3zneny 4
PesepBHOE Bpems 3
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https://m.edsoo.ru/7f41c97c

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JUISA YYEHUKA
o Ousmka.l0 xmacc: 6a3oBeiii ypoBeHs/ KacwsiHOB B.A., AkmmonepHoe obmectBo «M3maTenbecTBo
IIpoceeienue

e @uzuka. 11 xmacc: 6a3zoBelii ypoBenb/ KacesiHoB B.A., AxumonepHoe oOmectBo «M3aarenncTBo
IIpocemienue»

METOAUYECKHUE MATEPUAJIBI JIS1 YUUTEJIA
o @usuka. Peanmuzaums tpedoBanuit @I'OC ocHOBHOTrO 001Iero 00pa3oBaHus: METOIUIECKOE TOCOOUE
s yuutens / A. O. Ilentun; mon pen. I'. C. KosaneBoit. M.: ®I'BHY «MHCTUTYT cTpaTeruu pa3BUTHSA
oOpaszoBanus PAO»
o Ousnka (yrayOiieHHBINA ypoBeHb). Peanmzanus tpeboBanmii ®I'OC cpemnero obmero oopazoBaHus:
MeTomieckoe nocobue mns yumrens / [A. A. Skyra u np.]; Hayd. penakrop M. B. CemenoB. — M.: ®I BHY
«MHCTUTYT cTpaTeruu pa3BUTHA 00pa30BaHUSD)

HUPPOBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
e bubmmoreka ITOK https://m.edsoo.ru/7f41bf72
e bubmmoreka ITOK https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c

