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MHNOACHUTEJIBHAA 3ATIMCKA

[IporpamMma no ¢usuke 6a30BOro ypoBHs Ha YpOBHE cpelHero oouiero oopa3oBaHus pazpadoTaHa
Ha OCHOBE MOJIOKEHUH U TpeOOBaHUK K pe3yabTaTaM OCBOCHHSI OCHOBHOH 00pa30BaTEIbHON MPOrPaMMBlL,
npeacraBieHHbx B PI'OC COO, a Taxke ¢ yuérom ¢enepanbHol pabodell mporpaMMbl BOCHUTAHUS U
KOHICIIIUK HPCIIoJaBaHUusA y‘-IC6HOFO npeamera «Dusznuka» B 06pa3OBaT€J'H)HLIX OopraHuvs3anusax
Poccwuiickoit denepaiiny, pean3yOIMX OCHOBHBIE 00pa30BaTelbHbIC IPOrPaAMMBEI.

ConepkaHue mporpaMMmbl 1O (H3MKE HaMpaBieHO Ha (OPMUPOBAHWE ECTECTBEHHO-HAYYHON
KapTHHBI Mupa oOy4atormxcs 10—11 xmaccoB nmpu oOyuennn nx pusnke Ha 6a30BOM YpOBHE Ha OCHOBE
CHUCTEMHO-JIeSITeIbHOCTHOTO nojxoa. [Iporpamma o ¢usuke coorBercrByer TpedoBanusm GI'OC COO
K INTaHUPYEMBIM JIMYHOCTHBIM, NPEAMCTHBIM W METAIIPpCAMCTHBIM pPE3yJibTaTaM O6YLICHI/I)I, a TaKXKeE
YUUTBIBAET HEOOXOIUMOCTh pealn3alliil MEKIPEAMETHBIX CBsi3ed (PU3HMKM C ecTecTBEHHO-HAYYHBIMHU
y4eOHBIMU TIpeAMeTaMu. B Hell onpenensoTcess OCHOBHBIC 1E)IM U3yUeHUsl (PU3MKH HA YPOBHE CPEIHErO
obmero oOpa3oBaHMs, TUIAHHUpPYEMBIE pe3yJlbTaThl OCBOGHHS Kypca (U3UKH: JTHUYHOCTHBIE,
MeTaIpeIMeTHEIE, TpeAMETHBIE (Ha 6a30BOM ypOBHE).

[IporpaMma 1o pu3HKe BKIFOUAET:

® [IJJaHUpYyeMbI€ pPe3yNbTaThl OCBOSHHs Kypca (u3uku Ha 0a30BOM ypOBHE, B TOM HYHCIIE

MIpEIMETHBIE PEe3yIBTATHI 10 ToAaM O0yUCHUS;

e cojepxaHue yueOHOro npeaMera «Du3uKay 1o rogamM 00y4UeHHUs.

Odusznka Kak Hayka O HamOosee OOIMX 3aKOHAaX MPHUPOABI, BBICTYNMash B KadeCTBE Y4EOHOTO
IpeaMera B IIMKOJIE, BHOCHUT CYIIIECTBEHHBIM BKJIaJ B CHCTEMY 3HAHUH OO0 OKpY)KAlOIIeM MHUpE.
[konpHBI Kypc PHU3MKH — CHCTEMOOOPA3YIOMIMK ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
IMOCKOJIbKY (pH3HUECKHEe 3aKOHBI JIEKAT B OCHOBE IIPOIICCCOB U SIBJICHUH, M3y4aeMbIX XMMHEH, OUOJIOTHEH,
(dusnueckoii reorpaducii u acTpoHoMHeH. Vcnonp3oBaHe 1 aKTUBHOE IIPUMEHEHHE QU3NYECKUX 3HAHUN
olpeneNnseT XapakTep U pa3BUTHE Pa3HOOOPAa3HBIX TEXHOIOTHHA B cdepe JHEPreTHKH, TPAHCIOoPTa,
OCBOEHHS KOCMOCA, IOJIydE€HHSI HOBBIX MaTepuajoB C 3aJaHHBIMH CBOWCTBaMH W JAPYrux. M3ydeHue
(hM3UKM BHOCHT OCHOBHOM BKJIaJa B (DOPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTHHBI MUpa 00y4aromuxcs,
B ¢opMHpOBaHNE YMEHHH MNPUMEHSATh HAyYHBIH METOA TO3HAHWS TPU BBIIOTHEHWH HWMH y4eOHBIX
HCCIIEI0BaHMMN.

B ocHOBY Kypca pusuku asst ypoBHS CpeqHero o0Iero oopa3oBaHus MOIOKEH Pl UAEH, KOTOPBIE
MOYKHO paccMaTpUBaTh KaK MPUHIIAITEI €70 TIOCTPOSHHUS.

Hoes yenocmuocmu. B COOTBETCTBUM € HEH Kypc SBJISIETCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COJIEpXUT MaTepual W3 BCEX pa3AenoB (M3HWKH, BKIIOYAET KAaK BOIMPOCHI KIACCHYECKOW, TaK W
COBPEMEHHOHN (hYH3UKH.

Hoesn cenepanuszayuu. B cooTBeTcCTBUM C HEW MaTepual Kypca (M3UKH OOBENWHEH BOKPYT
¢m3nueckux Teopuil. Bemymmm B Kypce siBisercst (hOpMUpOBaHWE MPEICTABICHHH O CTPYKTYPHBIX
YPOBHSX MAaTEPUH, BEIIECTBE U TIOJIE.

Hoes eymanumapuzayuu. EE peanmszamusi TpeAronaraer WCIOIb30BaHHE TyMaHUTapHOTO
moTeHIrana GU3NIECKON HAyKH, OCMBICTICHHE CBSI3W Pa3BUTHS (PU3UKHU C pa3BUTHEM OOIIECTBA, a TAKXKE
C MHPOBO33PEHYECKIMH, HPABCTBEHHBIMU U SKOJIOTUYECKUMHU TPOOTIEMaMH.

Hoes npuxnaonoii Hanpagnennocmu. Kype hr3ukm nmpearnonaraer 3HaKOMCTBO C IMTUPOKAM KPYT'OM
TEXHUYECKUX M TEXHOJIOTMUYECKUX MPHIIOKEHIH U3YYeHHBIX TEOPUI U 3aKOHOB.

Hoes sxonoeuzayuu peanusyercsi IOCPEICTBOM BBEICHUS SJIEMEHTOB COZIEPIKAHMSI, TIOCBSIIEHHBIX
JKOIIOTUYECKUM MPOOIIEMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBI C PAa3BUTHEM TEXHUKH W TEXHOJIOTHA, a
TaKKe 00CYXIeHHs MPoOIIeM PaIMOHAIEHOTO TTPHPOJIOTIONBE30BAHUS M SKOJIIOTHIECKON 0e30ITacHOCTH.

CTep>XKHEBBIMHU DIIEMEHTaMH Kypca ()M3WKH Ha YPOBHE CPEIHEro O0IIero oO0pa3oBaHUS SIBISIOTCS
¢msmueckue Teopun (hopMUpOBaHWE TPEACTABICHUI O CTPYKTYypE MOCTPOEHUS (PU3UUECKOW TEOpHH,
ponu (pyHIaMEHTAIBHBIX 3aKOHOB W NMPUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUAX O MPHUPOJIE, TPAHUIAX
MPUMEHUMOCTH TEOPUH, AJIsl OIMCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUH U IIPOLIECCOB).



CHCTeMHO-IEITEIBHOCTHRIA TIOAXOA B Kypce (U3MKU peanu3yercs NpEeKAEC BCEro 3a CUET
OpraHU3aluy YKCIIEPUMEHTAIBHON IeITeNbHOCTH oOydatommxcs. s 6a30Boro ypoBHs Kypca GU3UKH —
3TO UCIOJIb30BAHNE CHCTEMBI ()POHTANBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIAOOPATOPHBIX PadoT,
KOTOpBIE B MporpaMMe No Qgusnke oObeAWHEHbI B OOLIMH CIIMCOK YUYEHHYECKHX MPAKTUYECKUX padoT.
Beinenenre B yka3aHHOM IIepedHE JIAOOPATOPHBIX padoT, NMPOBOAWMBIX [UIi KOHTPOJS M OLEHKH,
OCYLIECTBIIAETCS YUaCTHUKaMHU 00pa30BaTENbHOrO MPOIEecca UCXOM U3 OCOOCHHOCTEH TUTAHUPOBAHMS U
ocHamleHus kaOmHera ¢usuku. [Ipu 3ToM obecrednBaercsl oBlafieHUe OOYYAIOIIUMUCS yMEHHSIMU
MMPOBOANUTL KOCBCHHBLIC M3MEPCHUSA, UCCICAOBAHUA 3aBHUCHUMOCTEMN (I)I/I?,I/I‘-ICCKI/IX BCIIMYMH U ITOCTAHOBKY
OIIBITOB 11O MPOBEPKE NPCATOKCHHBIX 'MIIOTES.

Bomapiioe BHMMaHUE YACTACTCA PCUHICHUIO paC‘-IéTHBIX N KAaUYECTBCHHBIX 3aJady. HpI/I 9TOM JIA
pacu€THBIX 3aJa4 TPUOPUTETOM SIBJISIFOTCS 3aJa4d C SIBHO 3aJaHHOW (PM3MUYECKOH MOJENbIo,
MO3BOJISIIONIE TIPUMEHSTh U3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOI'O pasjena Kypca, Tak
HUHTEIrpUpys 3HAHUA U3 PA3HBIX Pa3JaCIoB. }IJ'ISI KaQUCCTBCHHBIX 3aJla4 IPUOPUTETOM ABJIAIOTCA 3a/laHUA HaA
OOBSICHEHHUE TPOTEKaHUS (U3UYCCKUX SIBICHUN M TPOIIECCOB B OKPYKAIOIIEH JKU3HU, TpeOyrolue
BbIOOpa (pHU3UYECKON MOJIENH IS CUTYAIMU MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusmMu PI'OC COO x MaTepualibHO-TEXHUYECKOMY OOECIICUSHUIO
y4ueOHoro mpoiiecca 6a30BBIi YpOBEHb Kypca (U3HKH HA YPOBHE CPEHEr0 00IIEro 00pa3oBaHus JOIKEH
M3ydaTbCsl B YCIOBUAX NMPEIMETHOro KabnHeTa (ZM3WKM WM B yCIOBHUAX WHTETPHPOBAHHOTO KaOWHeTa
MPEJMETOB eCTECTBEHHO-HAYYHOrO IHMKIa. B kaOmHere (U3MKH JOIDKHO OBITh HEOOX0auMoe
nabopaTtopHoe 00OpYJOBaHHE JJisi BBIMOJHEHWS YKa3aHHBIX B IMporpamMme Mo (hU3MKe YYEHUYEeCKHUX
MPAKTUIECKUX PAOOT U JAEMOHCTPAIIMOHHOE 000PYIOBaHHE.

JleMoHCTpamoHHOe 000pynoBaHue (HOPMUPYETCS B COOTBETCTBUH C MPUHIIMIIOM MHUHHMAJIBHON
JOCTaTOYHOCTH W OOECIIeYMBAET TMOCTAHOBKY IEPEYHCICHHBIX B TpOrpaMMe 1O (DU3UKE KIFOUEBBIX
NEeMOHCTpAllii AN WCCIENOBAHMS H3YYaeMBIX SBJICHWW W  TPOIECCOB, OMIIMPUYECKUX H
(hyHIITaMEHTaIbHBIX 3aKOHOB, X TEXHIYECKUX MTPHUMEHEHHUH.

JlaGopaTopHoe oOopymoBaHWEe IS YICHHUECKHX TNPAKTHYECKHX pabor dopmupyercs B BHUAC
TEMaTHYECKUX KOMIUIEKTOB M OOECIeunBaeTcss B pacyére OJHOr0 KOMIUIEKTa Ha JABYX OOy4aloIIMXcCs.
TemaTudeckre KOMILIEKTHI JIA0OpaTOPHOr0 000pYIOBaHUS JOKHBI OBITh MIOCTPOCHBI Ha KOMILJIEK CHOM
WCTIOJIb30BAaHUH aHAJIOTOBBIX U IIU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B
BHJIC TN (PPOBBIX 1a00OpaTOPUHA.

OCHOBHBIMH LIEIAMHA W3y4eHUs (U3NKH B 00IIEM 00pa30BaHUH SBISIOTCS:

e (¢opmHupoBaHNE WHTEpECa W CTPEMIICHHS OOyJarOmUXCAd K HAYYHOMY H3YyYEHHIO IPHPOIBI,

Pa3BUTHE X MHTEIUIEKTYyaJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH;

e pa3BUTHE TMPENCTaBICHWHA O HAYYHOM  METoAe TMO3HaHUS W (opMupOBaHHE
HCCIIEIOBATENBCKOTO OTHOMIEHHS K OKPYKAIOIIAM SIBIICHHSIM;

e (opMHUpoBaHNE HAYTHOTO MUPOBO33PEHHUS KaK pe3ybTaTa H3y4UeHUs OCHOB CTPOEHUS MaTepUU
1 (yHIAaMEHTaIbHBIX 3aKOHOB (DU3UKH;

e (¢opmHupoBaHNE YMEHHI OOBSICHATH SBJICHUS C HWCHOIH30BAHMEM (H3MYECKUX 3HAHUN U
HayYHBIX JI0KA3aTEeIbCTB;

e (opmHupoBaHHNE MPEICTABICHUH O POMM (PU3UKK IS Pa3BUTHS APYTHUX €CTECTBEHHBIX HAYK,
TEXHUKH W TEXHOJOTHIA.

JocTmkenue dTuX menel oOecriednBaeTcs pelieHneM CIEAYIONMUX 3a/1ad B MpPOIecce H3ydeHHS

Kypca ()M3UKH Ha yPOBHE CPEIHEr0 00IIero 0Opa3oBaHuUS:

e TpuoOpeTeHre CHCTEMBI 3HAHM 00 00X PU3NIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIFOUAsT MEXaHWKY, MOJEKYISIpHYI (H3UKy, 3JIEKTPOIWHAMUKY, KBAaHTOBYIO (H3UKYy U
3JIEMEHTHI aCTPOPHU3UKH;

e (¢dopMHpOBaHME YMEHHI NPUMEHSTh TEOPETHUYECKHUE 3HAaHUS Ui OOBSCHEHHS (PUIUIECKUX
SIBJICHUH B IPUPOJIC ¥ JUTSI IPUHATHSI TPAKTHYECKUX PEIICHHUI B TTOBCEHEBHOMN KU3HH,



® OCBOGHHE CIIOCOOOB pEUICHUS! pa3iIMYHBIX 3aJad C SBHO 3aJaHHOM (HU3MYECKOW MOAETbIO,
3aja4, MOAPa3yMEBAIOIIMX CaMOCTOSTENbHOE CO3JaHue (PU3MYecKOil MoJenu, aJaeKBaTHON
YCIIOBUSIM 33/1a4H;
e TIOHUMaHWe (U3MYSCKHX OCHOB W TPUHIIMIIOB JICHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKHUX MPOIIECCOB, X BIUSIHUS Ha OKPY)KAIOILYIO CPENY;
® OBJIAJCHUE METOJaMH CaMOCTOSITENBHOIO IUITAHUPOBAaHWUST W TPOBeJCHUS (DHU3NYECKUX
SKCIIEPUMEHTOB, aHaJlM3a W HHTepIpeTanuu HH(opMaluu, ONpelereHus ITO0CTOBEPHOCTH
MIOJTy4YEHHOT'O pPe3yNbTaTa;
® CO3JaHUE€ YCIOBHM Uil pa3BUTHS YMEHHUU MPOEKTHO-UCCIENOBATENBCKONW, TBOPYECKON
JeSITeTbHOCTH.
Ha usyuenue ¢usuku (0a30BbIii YPOBEHB) HA YPOBHE CpPEIHEro 0O0IIEro 00pa30BaHUs OTBOIAMTCS
136 gacoB: B 10 ximacce — 68 wacoB (2 gaca B Hemenio), B 11 kimacce — 68 gacoB (2 gaca B HEEMIO).
[peanaraemerii B mporpamme 1o (HU3UKE IepeveHb J1a0OpaTOPHBIX M TMPAKTHUYECKUX pPadoT
SIBIISIETCSl PEKOMEHI0OBAaHHBIM, YUYHTEIb JENacT BBIOOp MpOBeNeHUs 1ab0paTOpHBIX PabOT M OMBITOB C
y4€TOM WHANBUIYAILHBIX OCOOCHHOCTEH 00y4Yarommxcsl.



COJAEPXKXAHUE OBYYEHUA

10 KJIACC

Pa3zjnen 1. ®usuka u MeTOABI HAYYHOI'0 MO3HAHUA
®usuka — Hayka o mnpupoje. HayuHble MeTOObl MO3HAHUS OKpyXKarouiero mupa. Ponb
AKCIIEPUMEHTA M TEOPHH B IPOIECCE TTO3HAHMS MTPUPOJIBI. DKCIIEPUMEHT B (hPU3HUKE.
MonenupoBanue Gpu3HMUECKUX SBJICHUN U npoiieccoB. Hayunbie runoressl. @u3nueckue 3aKOHBI U
TeopuH. ['paHUIBI TPUMEHUMOCTH (PU3UUCCKUX 3aKOHOB. [IpHHIIUI COOTBETCTBUSL.

Ponps 1 MecTo pu3nku B GOpMHUPOBAaHMH COBPEMEHHOW HAyYHOW KapTHHBI MUPA, B PaKTHUECKOH
JIeATeIbHOCTH JIIOJIEH.

Lemoncmpayuu

AmnarnoroBsie ¥ IU(QPOBBIE U3MEPUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIE JATYUKH.

Paznea 2. Mexanunka
Tema 1. Kunemamuka

Mexannyeckoe aBuxeHne. OTHOCHUTENPHOCTh MEXaHHMYECKOoro mABikeHus. Cucrema oTcuéra.
Tpaekropusi.

[lepemerienre, cKopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAS! CKOPOCTh) M YCKOPEHUE MaTepHATbHOM
TOUYKH, WX MPOEKIINU Ha OCH CUCTEMBI KoopAnHAT. CI0XKeHre TIepEMEIIEHUH U CII0KEHNE CKOPOCTEH .

PaBHOMEepHOE ¥ PaBHOYCKOPDEHHOE MPSMOJUHEHHOE JBW)KeHHEe. ['padukd 3aBHCHUMOCTH
KOOpPJMHAT, CKOPOCTH, YCKOPEHHUS], IIyTH U MEPEMELICHUS MATEPUAIBHON TOYKU OT BPEMEHU.

CroOomHOE magieHre. Y CKOpeHre CBOOOTHOTO TTaACHHUS.

Kpuponuneitnoe aBuxenue. JIBukeHHe MaTepUaIbHON TOYKH IO OKPYKHOCTH C MOCTOSIHHOW TI0
MOJIYJTIO CKOPOCTBIO. YTJIOBas CKOpPOCTh, JIMHEHHAas CKOpOocTh. llepmom W dYacToTa oOOparmieHus.
LentpocTpeMuTenbHOE YCKOPEHHE.

TexHudeckne YCTpOHCTBA W TMPAKTUYECKOE MPHUMEHEHHUE: CIHIOMETp, IBM)KEHHE CHApSJIOB,
LIEMTHBIC ¥ peMEHHBIE MTepelavH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, MIUTFOCTPAIAS KHHEMATHIECKUX XapaKTePUCTHUK JBUKCHUS.

[IpeobpazoBanue IBUKEHUN C UCIIOIB30BAaHUEM ITPOCTHIX MEXaHMU3MOB.

[Tagenve Ten B BO3MyXe U B pa3pekeHHOM IPOCTPAHCTBE.

HaGumonenne nemxenus tena, OpOIMIEHHOTO MO YTJIOM K TOPU30HTY B TOPU30HTAJIHHO.

Wsmepenne yckopeHns cBOOOIHOTO MaIeHNUS.

Hampagiienne ckopocTa pu IBUKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprwie pabomul

Nzydenne HepaBHOMEPHOTO IBIKEHUS C LIENBIO OMPEIEEHNsI MTHOBEHHOI CKOPOCTH.

UccnenoBanne COOTHONIEHUS MEXOYy WYTSAMH, MNPOWICHHBIMH TEIOM 32 IIOCIIEAOBaTEbHEIE
paBHBIE TIPOMEXYTKH BPEMEHH IpPH PaBHOYCKOPEHHOM IBM)KEHWW C HAYalbHOW CKOPOCTBIO, PaBHOM
HYITIO.

N3yuyenune nBM>KEHHUS MIAPUKA B BSI3KOM KHIKOCTH.

Wzydenune nrkeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun ortHocutensHocTH ["amunest. IlepBriid 3akoH Hbiorona. WHepuuanbHblE CHUCTEMBI
orcuéra.

Macca tena. Cuna. IlpuHnun cynepnosunuun cwil. Bropoil 3akoH HeroToHa i1 MaTepHallbHOM
ToukH. Tpernii 3akoH HbI0TOHA 1151 MaTepuanbHBIX TOUEK.

3akoH BceMUpHOro taroreHus. Cuna Tspkectd. [lepBas kocMudeckast CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.



Tpenue. Bunbl Tpenust (mokosi, ckonbxkeHus, kadeHus). Cunma tpenus. Cyxoe tpenme. Cuia
TPEHUS CKOJIBXKEHUS U cuiia TpeHus mokos. Koaduruent tpenns. Cuiia CONPOTHBIICHUS TIPU IBUKCHUN
Tena B XKHUAKOCTH WJIH rase.

[MocrymarensHOE M BpalaTenbHOE IBUKEHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT CHIIBI OTHOCUTENBHO OCH Bpatienus. [lnedo cumbl. Y cinoBust paBHOBECHS TBEPIOrO Tena.

TexHudeckre yCTpONCTBA M  MPAKTHUUECKOE MPUMEHEHHWE: TMOIIIUIHUKA, JIBHKCHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Lemoncmpayuu

SIBeHue nHEPLIU.

CpaBHEeHHE MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akon HeroToHa.

Nsmepenue cui.

CrnoxeHue Cuil.

3aBUCHMOCTD CHJIBI YIIPYTOCTH OT Je(opMarii.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U MaJICHUH.

CpaBHEHHE CHJI TPEHUS TTOKOSI, KAUSHUSI ¥ CKOJTBKCHHUSI.

VYcnoBus paBHOBecus TBEPIOro Tena. Bujbl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopHie pabomuol

Nzydenne npmxeHus Opycka Mo HaKJIOHHOW TJIOCKOCTH.

HccnenoBanwe 3aBUCHMOCTH CHJT YIIPYTOCTH, BOSHUKAIONTNX B IPYKUHE U PE3MHOBOM 00pasIie, OT
ux aedopmarum.

HccnenoBanue ycnoBUil paBHOBECUS TBEPJIOTO TeJa, UMEIOIIEr0 OCh BpaIlIEHHUS.

Tema 3. 3aKoHbl cOXpanenus 6 MexanuKe

Nmmynsc MaTepuandbHOM TOYKM (Tena), CHCTEMbl MaTepHANbHBIX TOUYeK. VIMIynbc cUIBl |
M3MEHEHHNE UMITYJIbCa Tela. 3aKOH COXpaHEHHs UMITYJIbca. PeakTBHOE IBHKEHHE.

Pabora cuibl. MOITHOCTD CHJIBL.

Kunerudeckast sHepTHs MaTepruaabHOU TOUKH. Teopema 00 M3MEHEHNH KHHETHISCKOW YHEPTHUH.

[Horennmanpaas sHeprus. lloTeHnmanbpHas dHeprus ynpyro nedOpMHUPOBAHHOW MPYKHUHEL
[lorennmanpHas YHEPTHS TeNa BOIM3H MTOBEPXHOCTH 3eMITH.

[lorenmnuanpHble 1 HENOTEHIMAIBHBIE CHITBL. CBS3b Pa0OTHI HEMTOTEHITHANBHBIX CHJI C U3MEHEHHEM
MEeXaHW4YeCKOW YHEPTHH CUCTEMBI Tell. 3aKOH COXPaHEHUS MEXaHNIECKOW SHEPTHH.

Ynpyrue u Heynpyrue CTONKHOBEHUS.

TexHHYecKrue yCTpOUCTBAa U MPAKTUYECKOE IIPUMEHEHHE: BOTOMET, KONEP, NIPYKUHHBIA MUCTONET,
JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUSI UMITYJIbCa.

PeakTuBHOE NIBUKEHUE.

[lepexon mOTEeHNIMATEHON PHEPTUN B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoprwvie pabomol

Nzydenne abcomoTHO HEYIIPYTOro yIapa ¢ HOMOIIBIO JBYX OAMHAKOBBIX HUTSHBIX MAsTHHUKOB.

UccnenoBanne cBsi3u pabOTHl CHUJIBI ¢ M3MEHEHHWEM MEXaHHYECKOW JHEPTrUU Tela Ha TMpHuMepe
pacTsKEHUS! PE3UHOBOIO KIyTa.

Pazpnen 3. MosekyasipHasi Gu3uKa U1 TEPMOAUHAMUKA
Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOT meopuu
OCHOBHBIE TIONOXKEHUS MOJIEKYJISIPHO-KHHETHYECKOH TEOpHH W WX ONBITHOE OOOCHOBaHUE.
Bpoynosckoe nBmwkenue. Juddysus. Xapaktep IBUKEHHS W B3aMMOACHCTBUS YaCTHI[ BEIIECTBA.
Mogenu CTpoeHUs Ta30B, KHUAKOCTEH U TBEPABIX TeN M OOBSICHEHHE CBOMCTB BEI[ECTBA HA OCHOBE ATHX
Mozeneil. Macca u pa3mepsl Mmonekyi. KonuuectBo BemiectBa. [locTosnnas ABoraapo.
TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. Illkana remnepatyp Llenbcus.



Mopnens wuneanpHoro rasza. (OCHOBHOE YpaBHEHHME MOJEKYISIPHO-KHHETUYECKOH Teopuu
UAeanbHOro Taza. AOCONMIOTHasl TeMIepaTypa Kak Mepa cpelHeld KWHETHYEeCKOW SHEpPTrUH TeIIOBOrO
nBukeHns dactun rasa. llkama temnepatyp KenpBuua. ['a3zoBble 3akoHBI. YpaBHeHHE MeHpaeneeBa—
Krnaneiipona. 3axon [lanerona. M3onpoiieccsl B HA€IBHOM Ta3e ¢ MOCTOSHHBIM KOJTMYECTBOM BEIIECTBA.
I'paduueckoe mpeacraBieHue U30MPOIECCOB: H30TEPMa, H30X0pa, H300apa.

Texuuueckne ycTpolCTBa U IPaKTHUECKOE IPUMEHEHUE: TEPMOMETP, OapomeTp.

Lemoncmpayuu

OmnbITHI, T0Ka3bIBAIOIIME AUCKPETHOE CTPOCHHE BElIecTBa, (GoTOrpaduu MOJICKYd OpraHMYECKUX
COCIMHEHUM.

OnbIThl 10 T PY3UH KUAKOCTEH U Ta30B.

Mogenb 6pOyHOBCKOT'O JTBUKCHUS.

Mogens onbita HlTepHa.

OHI)ITBI, JOKa3bIBAIOMUE CYIIECTBOBAHUE MCKMOJICKYJIAPHOT'O B3ElI/IMOZI€I710TBI/I$I.

Mogenb, WILTIOCTpUpPYIOLIas MPUPOAY NaBJIEHUS ra3a Ha CTEHKH COCYa.

OnBITHI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSHUS HI€ATHHOI0 ras3a, H30MpOIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopnuvie pabomovi

Onpeznenenrie Macchl BO3AyXa B KIACCHOM KOMHAaTe Ha OCHOBE M3MEpeHH 00bhEMa KOMHATHI,
JIABJICHUS U TEMIIEpATyphl BO3AyXa B HEM.

HccnenoBanne 3aBUCHMOCTH MEXIY apaMeTpaMu COCTOSHUS Pa3peXEHHOr 0 rasa.

Tema 2. Ocnoebl mepmoOuHaAMuUKU

TepmonmHamudeckasi cucteMa. BHYTpeHHSISI 9HEPTHS TEPMOJMHAMHYECKONW CHCTEMBI M CIOCOOBI
e€ m3meHeHnnsa. KonnyecTtBo TennoTel U pabora. BHyTpeHH:S 3HEpPTrHs OIHOATOMHOTO MAEajJhbHOro Tasa.
Buner Teronepenaun: TEIONPOBOAHOCTD, KOHBEKIINS, H3TydeHHE. Y IeNbHAs TEIIIOEMKOCTD BEIIECTBA.
KonmnuecTBo TemoTsI Mpy Terionepeaaye.

IMonsatue 00 aguabaTHOM mpoiiecce. [lepBbiii 3aKOH TEPMOAMHAMHMKH. IIpHMEHEHHE IEpPBOro
3aKOHA TEPMOJMHAMIUKH K u3omporeccaM. [ padudeckas naTepnpeTalys paboTs ras3a.

Bropoii 3akon TepMonuHaMuKiA. HeoOpaTHMOCTE TTPOIIECCOB B TIPHPOJIE.

TemoBble MariuHbL. TIpUHIMIBL JSHCTBUS TEIUIOBBIX MailuH. IIpeoOpa3oBaHHs SHEPruud B
TEIUIOBBIX MamrHax. Koa(dHUIMeHT Mmoe3Horo aedcTBUs TerioBod MaiuHbl. [lukn KaphHo u ero
KO3 (PHUITUEHT MMOIE3HOT0 EHCTBU . DKOIOTHIECKHE MPOOIEMBI TETIJIOIHEPT CTHKH.

TexHudyeckrne yCTpoiCTBa M TNPAKTHYECKOE MpPHMEHEHHE: IBUTATelh BHYTPEHHErO CrOpaHwus,
OBITOBOI XOMOMMIBHAK, KOHAUITHOHED.

Jlemoncmpayuu

W3meHenmne BHyTpeHHEN SHEPTHH TeJla IPHU COBEPIICHUH PAaOOTHI: BBUIET MPOOKH M3 OyTHUTKA MO/
NeCTBHEM CXaToro BO3MyXa, HarpeBaHue d¢upa B JATYHHOH TpyOKe TyTEM TpEHHA
(BUIEOIEMOHCTpALIHS).

W3meHeHne BHYTpEHHEH SHEPTHH (TeMIIepaTyphl) Tena MpH TeIuIonepeaaqe.

OnbIT 10 aAMa0aTHOMY PACIIMPEHUIO BO3IyXa (OMBIT C BO3AYITHBIM OTHUBOM).

Monenu mapoBoii TypOWHEI, TBUTATENSI BHYTPEHHETO CTOPAHMS, PEAKTHBHOTO IBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamoprwie pabomul

N3mepenne yneapHOU TEmI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanus eéewyecmea. Dazoevie nepexoont

[lapooOpa3oBanne u koHzaeHcarus. lcmapenne w kumeHue. AOCONIOTHas W OTHOCHTENBHAS
BIIAXXHOCTh BO3AyXa. HacelmmeHHBId map. YjenpHas TeoTa MapooOpa3oBaHUs. 3aBUCHMOCTH
TEeMITepaTyphl KATIEHHUS OT IaBIICHHUS.

Teépmoe Teno. Kpucrammdeckue u amopdHble Teaa. AHU30TPOITHS CBOWCTB KPUCTAILIOB. JKukue
kpuctaiuisl. CoBpeMeHHble MaTepuaibl. [InaBnenne u kpucrammm3anus. Y aeabHas TeryioTa IUTaBIeHMs.
CyOnumariusi.

VYpaBHeHHE TemI0BOro OanaHca.



TexHUYeCKHEe YCTPOMCTBA U MPAKTHUCCKOE IIPUMCHEHHE: TUTPOMETP U IICUXPOMETP, KaJIOpUMETp,
TEXHOJIOTUY TIOTYYCHHSI COBPEMEHHBIX MaTEPHAJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTCXHOJIOTHH,

Lemoncmpayuu

CBOIiCTBa HACKIIICHHBIX M1APOB.

Kurnenve npy NOHWKEHHOM JIaBJICHUY.

CriocoObl U3MEPEHUST BIIaYKHOCTH.

HaGuroieHre HarpeBaHUs U TUIABJICHUS KPUCTALTMYECKOT'0 BEIIECTRA.

JeMoHcTpanus KpucTalioB.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomovi

N3mepeHre OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Paznen 4. DiaekTpoaMHaMHKA

Tema 1. Inekmpocmamuxa

OnexTpuzanus Tel. OJeKTpUYeckuil 3apsan. J[Ba Buaa siekTpudeckux 3apsnoB. [IpoBomHuKH,
JTUDJIEKTPUKH U TIOTYIPOBOJAHUKH. 3aKOH COXPaHEHHS 3JIEKTPHUUECKOro 3apsa.

B3aunmonetictBue 3apsimoB. 3akoH Kymona. ToudedHBIA SJEKTPHUECKH 3apsll. DIEKTPUUIECKOE
nosie. Hanpsk€HHOCTE yiekTpudeckoro nousd. IIpuHIMn cyneprno3uiuu 31eKTpUYecKuX nosed. JInaun
HaNpPsDKEHHOCTH 3JIEKTPHUIECKOTO TTOJS.

Pabora cun snexTpocratndeckoro monsd. Ilorenmman. Pasznocts moreHnunanos. llpoBogHuku u
TUDIIEKTPUKH B AJIEKTPOCTATHUECKOM Tole. J{naneKkTpraeckas mpoHUIIaeMOCTb.

Onextpoémkocth.  KouaeHcaTop.  DIEKTpOEMKOCTh  IUIOCKOTO  KOHJEHcCATopa.  JHEprus
3apsHKEHHOT0 KOHEHCaTopa.

Texnudyeckne yCTpoOMCTBA W TPAKTUYECKOE MPHUMEHEHHE: JJIEKTPOCKOM, 3JIEKTPOMETP,
JNEKTPOCTATHYECKAs 3aIUTa, 3a3eMJICHHE JJIEKTPOIPUOOPOB, KOHJEHCATOp, KOMMPOBAIBHBINA ammapar,
CTpYWUHBIN TIPUHTED.

Jlemoncmpayuu

Y CTpoiicTBO M NPUHIIMT AEUCTBUS dIIEKTPOMETpA.

B3anMopelicTBre Ha3IeKTPU30BAaHHBIX TEIN.

DNEeKTpUYIECKOe ToNe 3apsKEHHBIX Tedl.

[IpoBOAHWKH B 3IEKTPOCTATHIECKOM ITOJIE.

DNeKTpocTaTHIECKast 3aIIuTa.

JVDIEKTPUKA B DIEKTPOCTATHYECKOM IIOJIE.

3aBUCHMOCTB 3JEKTPOEMKOCTH TIOCKOTO KOHIEHCATOpA OT IUTOMIAAN TUTACTHH, PACCTOSHUS MEXTY
HUMH U TUDIIEKTPUYIECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamoprwie pabomul

Nzmepenne ek TpoEMKOCTH KOHASHCATOpA.

Tema 2. llocmoannstit anekmpuueckuii mox. Toxu ¢ paznuunvix cpedax

ONEeKTPUYECKUI TOK. YCIOBHUSL CYLIECTBOBaHUS 3JEKTpuueckoro Toka. Mcrounuku toka. Cuna
TOKa. [ToCTOSIHHBII TOK.

Hanpsxenue. 3akon OMa Jyist yuacTKa LEMH.

DJNEeKTpUYecKoe COINPOTHUBIICHHE. YIENbHOE CONpPOTHBIEHHE BemlecTBa. llocimemoBaTenpHOE,
napaJuieIbHOe, CMEIIAaHHOE COeTMHEHNE TTPOBOIHUKOB.

Pabora snexTpuyeckoro Toka. 3akoH Jlxoyns—Jlennia. MOIIHOCTH IEKTPUIECKOT0 TOKA.

DJNEeKTPOABIKYIIAs CUJIa U BHYTPEHHEE COMPOTHUBIICHHE NCTOYHUKA TOKa. 3akoH OMa IJ1s TOTHON
(3aMKHYTOI) DIIeKTpHIecKoit enu. KopoTkoe 3ambikanume.

DNeKTpoHHAs TPOBOAMMOCTHh TBEPABIX METAJUIOB. 3aBHUCUMOCTH CONPOTUBICHHS METaJIOB OT
TemnepaTypsl. CBEpXIIPOBOANMOCTb.

OneKTpuYecKui TOK B Bakyyme. CBOHCTBA 3JIEKTPOHHBIX ITyYKOB.



[onynpoBoguuku. CoOCTBeHHas! M IpUMeCHas IPOBOIUMOCTD TOIyNpoBOIHUKOB. CBolicTBa pP—N-
nepexona. [TomynpoBoHUKOBBIE TPHOOPHI.

DneKkTpuyeckuil TOK B PacTBOPax M paciijiaBax 3JIEKTPOIUTOB. DIMEKTPOIUTHUECKAS JHCCOUAIIHSL
OnexTponus.

Onekrtpuyeckuii TOK B razax. CaMOCTOSTENbHBI W HECAMOCTOATENBHBIH pa3psia. MomHHA.
IIna3zma.

Texuuueckne YCTpOWCTBA W TNPAKTHUECKOE MPHUMEHEHHE: aMIepMETp, BOJBTMETP, PEOCTar,
HUCTOYHUKH TOKA, DIJIEKTPOHATpEeBATElbHBIC MPHOOPHI, 3JIEKTPOOCBETHTENbHBIE MPUOOPHI, TEPMOMETP
CONPOTUBJICHUS, BaKyyMHBIH JHOJA, TEPMHUCTOPHI M (POTOPE3UCTOPHI, IMOMYNPOBOAHUKOBBIA JHO,
raJbBaHHKa.

Lemoncmpayuu

Wzmepenne cribl TOKA M HANIPSDKEHUSI.

3aBHCHUMOCTh COMPOTUBIICHUS MWIMHAPUYESCKUX TPOBOJHUKOB OT JUIMHBI, MJIOMAIH TTOIEPEIHOTO
CCUCHHUS U MaTepHala.

CMermanHoe COeIMHEHIE TIPOBOTHUKOB.

[IpsiMoe m3MepeHne 31eKTpOABIKYIIEeH cribl. KopoTkoe 3aMbIKaHNE TallbBAHHYECKOTO 3JIEMEHTA
W OIIEHKa BHYTPEHHETO COIPOTUBIICHUS.

3aBHCUMOCTH CONIPOTHBIICHUSI METAIIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3IIEKTPOIIUTOB.

HckpoBoii paspsii 1 TpOBOAMMOCTD BO3yXa.

OMHOCTOPOHHSISI TPOBOJAMMOCTH JIMOJIA.

Yuenuueckuii sxcnepumenm, nabopamopHie pabomuol

W3yueHne cMeIaHHOTO COeTMHEHUS PE3NCTOPOB.

W3mepenne ek TpoaBHKYIIIEH CHIIBI ICTOYHHUKA TOKA U €T0 BHYTPEHHETO COMPOTHUBIICHHUS.

Hab6monenue anexTponaunsa.

Me:xknpenMeTHble CBSI3U

M3yuenme kypca ¢m3uku 0OazoBoro ypoBHA B 10 Kimacce OCymIECTBIsAECTCA € YIETOM
COJICpPKATEIBHBIX MEKITPEAMETHBIX CBS3eld C KypcamMH MaTeMaTHKH, OMOJIOTHH, XHMHUH, reorpadpuu u
TEXHOJIOTHH.

Meosicnpeomemuvle nonamus, CBS3aHHbIE C M3yYeHWEM METOJOB HAYYHOTO TO3HAHUS: SBIICHHE,
Hay4dHBIA (pakT, TUMOTe3a, QU3NYecKas BeTHMYMHA, 3aKOH, TEOpHWs, HaOIOJeHne, AKCIEPUMEHT,
MOJIEIPOBAHKE, MOJIENb, H3MEPEHHE.

Mamemamuxka. pelieHNe CHCTEMBl ypaBHEHWH, JHHEWHas (QyHKOus, mapabomna, rumepOoia, WX
rpadyku U CBOICTBa, TPUTOHOMETpHUYECKUE (QYHKIIMH: CHHYC, KOCHHYC, TaHI'€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUIECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKITUU Ha OCH KOOPIWHAT, CJIOKEHHNE BEKTOPOB.

buonozus: Mexanmdeckoe NBUKEHUE B JKUBOW mpupoze, muddy3us, ocMOC, TEITOOOMEH JKHUBBIX
OpTaHU3MOB (BUIBI TEILIONEPEIayl, TEIUIOBOE PABHOBECHE), JNIEKTPHUECKHUE SIBICHUS B )KUBOH IPUPOJIE.

Xumus: IUCKPETHOE CTPOCHHE BEMIeCTBA, CTPOCHHUE aTOMOB W MOJEKYJ, MOJb BeEIIecTBa,
MOJISIpHAsl Macca, TeIJIOBBIE CBOMCTBA TBEPABIX TeJ, JKUIKOCTEH M Ta30B, JIIEKTPUYECKHE CBONCTBA
METaJIJIOB, DJIEKTPOIUTHYECKAs TUCCOITUAIINS, TaTbBAHUKA.

T'eoepagpua: BnaxxHOCTH BO3IyXa, BETPHI, OAPOMETP, TEPMOMETP.

Texuonocus: mpeoOpa3zoBaHue IBH)KEHWH C WCIIONB30BAHUEM MEXAHH3MOB, YUYET TpEHHS B
TEXHWKE, MOMIIUITHAKH, VCIIOIIb30BAHNE 3aKOHA COXPAaHEHUsS WMITyJbca B TEXHHKE (paKeTra, BOJOMET U
JpyTue), NBUTATENhb BHYTPEHHETO0 CrOpaHus, IapoBas TypOWHA, OBITOBOW XOIOAWIHHUK, KOHAWUIIMOHED,
TEXHOIIOTUH TIOIY4YEeHUs COBPEMEHHBIX MATEPHAJIOB, B TOM YHCJIe HAHOMATEPHAIOB, I HAHOTEXHOJIOTHH,
JNIEKTpOCTaTHYECKass 3aluTa, 3a3eMIICHHE JJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIA TpPUHTED,
AJIEKTPOHATPEBATENBLHBIE TPHUOOPHI, AIEKTPOOCBETUTEIBHBIE TPUOOPHI, TATEBAHUKA.

11 KJIACC



Paznen 4. DaexkTpoamHaMuka

Tema 3. Maznummnoe none. InekKmpomazHumHas UHOYKYUA

IToctosinHble MarHUTHL. B3aumonelicTBHE MOCTOSHHBIX MAarHWTOB. MarHuTHoe mone. Bekrtop
MAarHuTHOM WHAYKUMU. [IpUHIUI CyNeprno3uIMd MAarHUTHBIX Moned. JIMHWUM MarHUTHOM WHIYKIUU.
Kaptuna nuHUI MarHUTHON UHAYKIIUU MOJIS TOCTOSHHBIX MarHUTOB.

MaruuTtHoe mosne IMPOBOJHHUKA C TOKOM. KapTI/IHa JIMHUN WHAYKOUW MAarHuTHOTO ITOJIA JJIMHHOI'O
MPSIMOTO TPOBOJHUKA M 3aMKHYTOTO KOJBI[EBOI'O IMPOBOJHMKA, KATYMIKH ¢ TOKOM. OmnwIT Dpcrena.
B3aumonelicTBue MPOBOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOIYJb U HallpaBJICHUE.

Cuna Jlopenna, e€ MOAyns W HampaBieHue. J[BHKEHHE 3apsOKEHHOM YacTHIBI B OIHOPOJHOM
MarHuTHOM moJie. Pabora cuibl JlopeHiia.

SIBieHre  DJIEKTPOMArHUTHOM  WMHAYKIIMH. ITorok  Bekropa  MAarHUTHOM  WHIYKIHUH.
DNEKTPOBIDKYINAS CHJIA MHAYKIIMH. 3aKOH 3JIEKTpOMarHuTHON uaAyknnn dapames.

BuxpeBoe amekTpudeckoe mojie. IIESKTPOABMIKYIIAS CHIIA WHIYKIIMU B MTPOBOIHUKE, JBUKYIIEMCS
MOCTYMNATCIBbHO B OAHOPOAHOM MAarHuTHOM I10JIC.

IIpaBuio Jlenna.

NHIyKTUBHOCTD. SIBIIEHUE CAaMOMHIYKITUU. DIEKTPOABUKYIIAS CHUIa CAMOUHTYKITHH.

3Heprm[ MAarguTHOI'O ITOJIA KaTYIIKU C TOKOM.

DIEKTPOMArHUTHOE TIOJIE.

TexHudeckue yCTpOﬁCTBa u IMPAKTUYCCKOC IIPUMCHECHUC! IIOCTOAHHBIC MarHuThI,
QJICKTPOMArHuThI, SJICKTPOABUTATEIIb, YCKOPUTEIIN 3JIEMCHTAPHBIX YaCTUILl, MHAYKIITUOHHAA I1€Yb.

Jemoncmpayuu

OmnsiT Opcrena.

OTKIIOHEHHE AIEKTPOHHOTO ITyYKa MarHUTHBIM IT0JIEM.

JlvHIM WHAYKIIMA MarHUTHOTO TIOJIA.

BzaumonelicTBue AByX MPOBOJHUKOB C TOKOM.

Cwa Amrepa.

HetictBue cuibl JIopeHIla Ha MOHBI 3JIEKTPOJIUTA.

SIBjieHME 3JIEKTPOMArHUTHON UHIYKITUU.

IIpaBuno Jlenna.

3aBUCHMOCTb SICKTPOIBUKYIIEH CHIIBI MHAYKIIUU OT CKOPOCTH M3MEHEHHUSI MarHUTHOTO TIOTOKA.

SIBneHne caMOUHIyKIU Y.

Yuenuueckuii sxcnepumenm, 1abopamoprwie pabomul

W3ydenne MarHuTHOTO OIS KATYIIKA C TOKOM.

HccnenoBanne neficTBUS IOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue ABIEHUA 3JIEKTPOMArHUTHOW HHTYKIUU.

Pa3zgen 5. Kosedanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUmMHbIE KOJ1€0AHUA

Konebarensnas cucrema. CBOOOMHBIE MexaHWYeckne KoneOaHus. ['apMoHHMUeckwme KoneOaHWs.
[lepron, wacrora, ammmutyna u asza komedbanuid. IpyxuHHBI MasTHHK. MaTeMaTHYeCKUN MasTHUK.
YpaBHeHHe rapMoOHUYecKUX KoiebaHui. [IpeBparienre s3Hepruu Ipyu TapMOHUIECKUX KOJIeOaHUSIX.

Konebartenpubiii  koHTYyp. CBOOOAHBIE  JIIEKTPOMArHUTHBIE KOJEOAHUS B HJICALHOM
KoJie0aTeTbHOM KOHType. AHANOTHS MEKIy MEXaHWYECKUMHU W AJIEKTPOMATHUTHBIMH KOJEOAHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHHS 3HEPTHH B UEaIbHOM KOJIe0aTeIbHOM KOHTYDE.

[IpencraBnenue o 3aTyxalommx KoieOaHUSX. BBIHYXJAEHHbIE MeXaHUYECKHEe KolieOaHUs.
Pe3zonanc. BeiHyX/1eHHBIE 2IIEKTPOMArHATHBIE KOJIEOaHMSL.

[Tepemennniii TOK. CuUHYCOMAANbHBIA TEPEMEHHBI TOK. MOIIHOCTh IEPEMEHHOrO TOKa.
AMIUTUTYIHOE U AEUCTBYIOIEE 3HAUYECHUE CUIIBI TOKA U HAIIPSIKCHHUSL.



Tpancdopmatop. IlpomsBoncTBo, mepemaya W HOTpeOJeHHWE  BJCKTPUUYECKOH  DHEPIHUU.
DKOJIOrMYECcKHE PUCKU TPH MPOU3BOACTBE AJIEKTpodHepru. KynbTypa HCIONb30BaHUS AJIEKTPOIHEPTUN
B MTOBCETHEBHOM JKU3HH.

Texuuueckne yCTpOHCTBa M MPAKTUYECKOE NPUMEHEHHE: SJIEKTPHUUYECKH 3BOHOK, T'€HEpaTop
MepEeMEHHOr0 TOKa, JINHUHU 3JIeKTPOIepenay.

Lemoncmpayuu

UccnenoBanne mnapamerpoB KoneOaTeNbHOM cHcTeMbl (IPYKHHHBIH WM MaTeMaTHYECKUN
MasITHUK).

HaGuroieHue 3aTyxaronux KoJIeOaHHi.

HccnenoBanne CBOMCTB BBIHYKICHHBIX KOJICOaHUIA.

HaGironenue pe3oHaHnca.

CB0OOTHBIE IIEKTPOMArHUTHBIEC KOJeOaHMsL.

OcuustorpaMmbl (3aBUCIMOCTH CHJIBI TOKA W HAIIPSDKEHUS! OT BPEMEHH) ISl DJIEKTPOMAarHUTHBIX
KonebaHui.

Pezonanc mpu mocieqoBaTENbHOM COEIMUHEHWH PE3UCTOpa, KATYIIKA WHAYKTUBHOCTH H
KOHJIEHCATOpA.

Mopnenp TMHUY 3JIEKTPOIIEpENAYH.

Yuenuueckuii sxcnepumenm, nabopamopHie pabomuol

HccnenoBanne 3aBUCMMOCTH TIEPUOJIa MAJBIX KOJIEOAHUH Tpy3a Ha HUTH OT JUTHHBI HUTH ¥ MacChl
rpysa.

HccnenoBanne mepeMeHHOr0 TOKa B IEMH M3 IMOCIENIO0BATEIFHO COCNUHEHHBIX KOHJEHCATOPA,
KaTyIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHuUnHble 607Hb

MexaHndeckde BOJHBI, YCIOBUSI pacrnpocTpaneHus. llepmon. CKOpocTh pacmpocTpaHeHHS H
JutiHa BONHBL. [lomepevnbie U mpoaosibHbIe BONMHEL. VHTEphepentys u qudpakiys MeXaHUIeCKUX BOJH.

3ByK. CKopocTh 3ByKa. I poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONeKTpOMarHWTHBIE BOJHBI. YCIIOBHS H3IIyd€HHUS OJEKTPOMarHUTHBIX BOJH. Blammuas
opuenranus BektopoB E, B, V B snekrpomarauTHO# BomHe. CBOHCTBa AJIEKTPOMArHUTHBIX BOJIH:
OTpa)keHUe, MpeloMIIeHHe, Molspu3anus, nudpakuus, nHTepdeperins. CKOPOCTh DIICKTPOMATHUTHBIX
BOJTH.

[kama 3MeKTpOMarHUTHBIX BOJH. [I[prMeHeHre 371eKTpOMarHUTHRIX BOJTH B TEXHUKE U OBITY.

[IpuHIMIIEI pagrocBs3u U TeneBuIeHus. Paginonokamus.

DJNEeKTpOMarHuTHOE 3arPs3HEHNE OKPYKAIOMIEH CPEeIbl.

TexHudyeckne YCTpOMCTBA W MPAKTHYECKOE TNPUMEHEHHe: MY3bIKaJIbHbIE WHCTPYMEHTHI,
YIIbTPa3ByKOBasl AMArHOCTHKA B TEXHWKE W MEAWIIMHE, pajap, PaJdONpHUEMHHK, TEIEBH30p, aHTEHHA,
tenedon, CBU-nieus.

Lemoncmpayuu

OO6pazoBaHue U pacpocTpaHeHHEe MOMEPEYHBIX U MPOAOTHHBIX BOJH.

KomneGmromeecst Teno kak HCTOYHUK 3BYKA.

HaGmonenne oTpaskeHUs U MPEIOMITCHUS] MEXaHIMYIECKHUX BOJH.

Habmonenne natepdepeHny 1 tudpaKkiui MEXaHHIECKUX BOJH.

3BYKOBOI pe30HaHC.

HaGumroieHrie cBsI3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMILTUTY/ION M YaCTOTON KOJIeOaHUIA.

HccnenoBanne CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTpPaXKeHWE, IPENIOMIICHHE, IOJISPU3aIus,
TG paxiws, tHTephepeHITHs.

Tema 3. Onmuxa

I'eomerpuueckast onTuka. [IpsMonuHeliHOe pacrpocTpaHeHHWE CBETa B OJHOPOMHOW cpene. Jlyd
cBeTa. ToueuHbI HCTOYHUK CBETA.

Otpakenue cBera. 3aKoHBI OTpaxkeHus ceta. [locTpoeHne n300pakeHni B IIIOCKOM 3€pKaJie.



[Ipenomnenne cBera. 3aKOHBI NMpENOMIIEHHS CBeTa. AOCONIOTHBIA IMOKa3aTelb MPEIOMIICHHUS.
[TonHoe BHyTpeHHee oTpaxxeHue. [IpeaenbHbIit yroi MOJTHOT0 BHYTPEHHET0 OTPAXKEHHUS.

Hucnepcus ceera. CiaoxHBIN cocTaB 6enoro ceera. L{ger.

Cobupatomye u paccenBaronie JUH3bL. ToHKkas tuH3a. POKycHOE PacCTOsIHUE U ONTHYECKas CHIla
TOHKOH JmH3bI. [locTpoenne n3obpaskeHnii B COOMpAIOIINX M pacCenBaIOMINX JnH3aX. DopMyna TOHKOH
JIMH3BL Y BEIIMYCHUE, JaBacMOE JIMH301.

IIpenensl pUMEHUMOCTH T€OMETPUUECKON ONTUKH.

Bonnorass ontuka. UuTepdepenius cBera. KorepeHTHbIE MCTOYHUKH. Y CIIOBUS HAOIIOJICHHS
MaKCUMyMOB ¥ MHWHHUMYMOB B HWHTEP(PEPEHIIMOHHONW KapTHMHE OT JBYX CHH(A3HBIX KOI'CPEHTHBIX
HCTOYHUKOB.

Hudpakums cera. Judpakunonnas pemérka. YcaoBue HaOMIOACHUS TIABHBIX MAKCUMYMOB TPH
najieHU MOHOXPOMAaTHYECKOTO CBETa Ha AU(DPAKIMOHHYIO PEHIETKY.

ITonspusanus ceera.

Texnuueckne yCTpoWCTBA M MPAKTUYECKOE MpPUMEHEHWE: OYKd, JIyma, (QoToanmapar,
MPOEKIIMOHHBIA amimapar, MHKpPOCKOI, TeJIEeCKON, BOJIOKOHHAs ONTHKA, AU(PAaKIUOHHAS penerka,
TIOJISIPOHI.

Lemoncmpayuu

[IpsimonuHeliHOE pacipocTpaHeHHe, OTpakeHUE U MpesioMiieHre cBeTa. OnTnyeckrne mpruoopshI.

[TomHOE BHYTpEeHHEE OTpakeHue. Mojienb CBETOBO/IA.

HccnenoBanne cBOWCTB M300paKEHHH B TMH3AX.

Mopnenu MUKpOCKOIIa, TEIECKONa.

HaGmonenue nurepdepeHIinm CBeTa.

HaGuronenue qudpakiuu cBeTa.

Hab6monenmne mucriepcuu cBera.

[Tonydyenue crekTpa ¢ MOMOLIBIO TPU3MBL.

[TonydeHue crieKTpa ¢ MOMOIIBI0 JUPPAKIIMOHHON PEIIETKH.

Hab6:mronenne momsipu3aiiuy cBera.

Yuenuueckuii sxcnepumenm, nabopamoprie pabomuol

N3mepeHne nmokasaTens NpeloMIIEHHs CTEKIIA.

HccnenoBanme CBOMCTB N300payKeHUH B JTHMH3AX.

Habmonenmne mucriepcuu cBera.

Paznen 6. OcHOBBI cHIENIUAJIBHOM TEOPUHU OTHOCUTEIbHOCTH
I'paHuuBl NPUMEHUMOCTH KJIACCHMYECKOM MexaHukd. llocTynmaTel coequaibHOM — TEOpUH
OTHOCHUTEIHHOCTH: MHBAPHUAHTHOCTh MOIYJS CKOPOCTH CBETa B BaKyyMe, IPHHIIUI OTHOCHTEIHHOCTH
OWHINTEIHA.
OTHOCUTENBFHOCTh OJJHOBPEMEHHOCTH. 3aMe/JIEHNE BPEMEHH U COKpAIEHUE ITTIHBIL.
DHeprus ¥ UMITYJIbC PEIATUBUCTCKONW YaCTHIIBL.
CBs13b MACCBI C SHEPTHEN U UMITYJIBCOM PENSITUBUCTCKOM YaCTHUIbL. DHEPrUs IMOKOSI.

Paszpen 7. KBantoBasi pusuka

Tema 1. Inemenmol K6AHMOBOU ONMUKU

®otonsl. Popmyna [Inanka cBa3u 3HEprun HOTOHA C €r0 YaCTOTOW. DHEPTUsl U UMITYJILC (POTOHA.

Otkpeitue u uccienoanue (oroaddexra. Ombiter A. I'. CroneroBa. 3akonHbsl Qorodddekra.
VYpaBuenue DitHmreitna s pororddexra. «Kpacnas rpanuna» Goroaddexra.

Jasnenwne ceera. OnbiThl I1. H. JIeOenena.

XUMHUUYECKOE IEUCTBUE CBETA.

Texuuuecknue ycTpoWcTBa M MPAKTUIECKOE NIPUMEHEHHE: (POTO3IeMEHT, (POTONATUNK, COMTHEYHAs
Oarapest, CBETOIHOI.

Lemoncmpayuu



®orodddekt Ha ycTaHOBKE C IUHKOBOH MIaCTHHOM.

Uccnenosanne 3akoHOB BHeNIHET0 (hOTO3(deKTa.

Cgeroanon.

Conneynas Oatapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuto o -yactuil. [ImaHerapHas Moaenb
atoma. [locrynatel bopa. W3nydyenue u noriomieHue (GOTOHOB MPHU MEPEXO0JIe aTOMa C OJHOTO YPOBHS
SHEPruu Ha Apyroi. Buapl criekrpoB. CrieKTp ypoBHEH SHEpruu aToMa BOJOPOAA.

Bomnnaossie cBoiicTBa yacTtuil. Bomasl ne bpoitnsa. KopryckynspHO-BOIHOBOM Ayaau3M.

CroHTaHHoe U BBIHYXJICHHOC U3JTy4YCHUC.

TexHUYeCcKne YCTPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CICKTPAIbHBIA aHadu3 (CHEKTPOCKOI),
JIa3ep, KBAHTOBBII KOMIIBIOTED.

Lemoncmpayuu

Mogpens omnbita Pesepdopaa.

Onpeznenenvie JUIMHBI BOJIHBI JIa3epa.

HabnroeHrie TMHEHYATHIX CIIEKTPOB U3IyYEeHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHie pabomuol

Hab6monenmne nuaeHyaTOro CriekTpa.

Tema 3. Amomnoe saopo

3KCHepI/IMeHTBI, JOKa3bIBaOIME CIOKHOCTHb CTPOCHUA AOpa. OTKpBITI/Ie PaaOaKTUBHOCTH.
Onswitel Peszepdoprna mo onpeneneHuio cocraBa paanoakTUBHOTO m3nmydenus. CBoiicTBa aibda-, Oera-,
raMmma-us3irIyucHus. Bimusaue pPaaOaKTUBHOCTHU Ha KMBBIC OPTaHU3MBI.

OTkpeITHE TTPOTOHA W HeWTpona. HykmonHas momens sapa I eiizenbepra—Banenko. 3apsi sapa.
MaccoBoe uncno siapa. M30Tomnsl.

Annda-pacnan. DJEKTPOHHBIM W TO3UTPOHHBIA Oera-pacmaa. ['amMmma-usmydeHue. 3akoH
PaaroaKTUBHOTO pacraja.

DHeprus CBsI3W HYKIIOHOB B siape. Snepusie cuibl. Jled ekt maccsl sapa.

SnepHbie peakiuu. JleneHue u CUHTE3 Sep.

Snepubrii peakrop. TepMmosiaepubiii cuaTe3. [IpoOaeMbl W TEPCHEKTUBHI SAACPHON SHEPTETHUKH.
DKOJIOTHYECKUE aCTIEKTHI S/IEPHON SHEPTeTHKH.

OneMeHTapHbIe 9acTUIIB. OTKPBITHE TTO3UTPOHA.

Meronap! HAOMIOASHNS U PETHCTPAINN DIIEMEHTAPHBIX YaCTHII.

QOyHaaMeHTaIbHbIE B3auMoecTBrA. EMMHCTBO (hr3ndeckoit KapTHHBI MUPA.

TexHUYEeCKHE YCTPOICTBA U MPAKTUYECKOE TPUMEHEHHUE: TO3UMETP, KaMepa BuibcoHa, snepHbId
peaxTop, aToMHast 6oM0a.

Lemoncmpayuu

Cu€TunK NOHM3HUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamoprwie pabomul

HccnenoBanne TpekoB 4acTHIl (110 TOTOBBIM (oTOrpadusim).

Paznen 8. DiieMeHTHI aCTPOHOMIH M ACTPOPU3UKH

Otanbl pa3BUTUSA aCTPOHOMHUH. [IpuKiagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE ACTPOHOMUU.

Bun 3Bé3nH0r0 Heba. Co3Be3us, ApKue 3BE3/IbI, IIIAHETHI, UX BUUMOE JIBUKEHHE.

ConHeyHas cucrtema.

Connne. ConneyHass akTuBHOCTb. McTtouHuk sHeprun ConHua U 3BE3A. 3BE3MABI, UX OCHOBHBIE
XapakTepUCTUKU. JluarpamMma  «CHEKTPAJIbHBIM  KJIacC —  CBETUMOCTb».  3BE3ABI  IJIaBHOM
MOCIEA0BaTEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUIsl 3BE3]l IJIaBHOW MOCIEA0BATEILHOCTH.
Buytpennee crpoenue 3B€31. CoBpeMEHHbIE MPEACTABICHUS O MPOUCXOXKIECHUHU U 3Boitonuu ConHLa U
3BE3]1. DTaIlbl )KU3HM 3BE3I.



Mneunsiit [Iyts — nHama [anaktuka. [lonoxkenuwe u nBuxenue Connna B [amaktuke. Tumbl
rajgakTuk. PaguoranakTtuku v kBazapsl. UEpHBIE ABIPHL B sIIpaX rajakTHK.

Bcenennas. Pacmpenue Beenennoii. 3akon Xa66na. Pazoeranue ramaktuk. Teopust Bombiioro
B3pbIBa. PETUKTOBOE H3IIyUCHHE.

Macmrabnas ctpyktypa Beenennoil. Meraranakruka.

Hepeménnpie mpo0iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaGuroieHusT HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMITBIOTCPHBIX MPUIOKCHUN IS
OIIPENICNICHUS MOJIOKEHUSI HEOCCHBIX 00BEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC co3Be3qusi CeBepHOro
TIONTyIIApUsI U APKUE 3BE3BI.

HaGmonenus B teneckon JlyHsl, maner, Mieunoro [TyTu.

O06o0maromnee NOBTOpeHUe

Poib ¢Gu3MkM M acCTPOHOMHHM B 3KOHOMUYECKOW, TEXHOJIOTMYECKOW, COIMAILHOW U 3THUYCCKON
cdepax JeITeIIbHOCTH YeI0BeKa, POJib U MECTO (PU3UKU U ACTPOHOMUH B COBPEMEHHOW HAy4yHOU KapTHHE
MUpa, POJIb PU3HUYECKOH TeOpHH B (POpMHUPOBAHUM TIPEACTABICHHN O (PU3MYECKON KapTHHE MUPa, MECTO
(m3MuecKoll KapTHUHBI MHpa B OOIIEM pSy COBPEMEHHBIX €CTECTBEHHO-HAY4YHBIX MPEACTaBICHUN O
MIPUPOJIE.

MexnpeaMeTHbie CBSI3U

Wzyuenne kypca Gusuku 0a30Boro ypoBHs B 11 Kjacce OCYIIECTBISETCS € y4ETOM
coJiepKaTeIbHBIX MEKIPEIMETHBIX CBS3eH ¢ KypcaMyd MaTeMaTHKH, OWOJOrMH, XUMUM, reorpaduu u
TEXHOJIOTHH.

Mescnpeomemuole noHamus, CBA3aHHBIE C W3YYEHHEM METOJOB HAYYHOTO ITO3HAHUS: SBJICHUE,
HayudHblii (akT, rumoresa, (¢uU3MYecKas BEIMYMHA, 3aKOH, TEOpHUs, HAOJIIOJICHHE, DKCIEPHUMEHT,
MOJIETIUPOBAHUE, MOJEIb, U3MEPEHUE.

Mamemamuxka. penieHre CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKre (QYHKIMH: CHHYC, KOCHHYC,
TaHTE€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPHI M HMX MNPOEKLIUU HA OCU
KOOpAWHAT, CJOKEHHWE BEKTOPOB, IIPOM3BONHBIC DJEMEHTAPHBIX (QYHKIWN, TPU3HAKKA IOIO0HS
TPEYTOIBHUKOB, OIpe/eNeHre TUIOMAAN MIIOCKUX Guryp u odséma Tem.

buonozua: snexTpudeckue SBICHUA B JKMBOM NpUpOAE, KoJjeOaTelbHbIE ABIKEHUS B IKHBOU
MPUPOLE, ONTHUECKUE SIBJICHUS B )KUBOU IPUPOLE, ACHCTBUE PAAUALINN HA XKUBBIE OPTaHU3MBI.

Xumus: CTpoeHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TEN, MEXaHU3MBbI
00pa30BaHUs KPUCTAJUIMYECKON PEMIETKH, CIIEKTPAIHHBIN aHAJH3.

leoepagpua: wmarHnTHBIE TIOMIOCAa 3€MJIM, 3aJ€KH MAarHUTHBIX pyA, (oTocbéMka 3eMHON
MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUI.

Texnonocusi: NUHUM BIEKTPOIEpeNad, TIEHEpaTOp IEPEMEHHOIO TOKA, AIEKTPOABUIATENb,
WHIAYKIAOHHAS T€4Yb, pafap, paauonpuéMHUK, TelIeBU30p, aHTeHHa, TenedoH, CBY-meus,
MIPOEKITMOHHEIH armapar, BOJIOKOHHAS ONTHKA, COTHEUHas OaTapes.



IHNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHET'O OBHIEI'O OBPA3OBAHUA

Ocroenue ydeOHoro mnpeamera «du3uka» Ha YpoBHE cpeaHero oOriero odpa3oBanwus (0a30BbIi
YPOBEHB) JIOJDKHO 00ECIICUUTh TOCTUKCHUE CICAYIOIIMX JIUYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX
00pa30BaTelbHBIX PE3YIbTATOB.

JIMMHOCTHBIE PE3YJbTATbBI

JIndHOCTHBIE pe3yabTaThl OCBOEHHUS yueOHOro rmpenmera «®Pu3nKa» JOIKHBI OTPaXKaTh
TFOTOBHOCTh M CITOCOOHOCTH OOY4aOIIUXCsl PYKOBOJICTBOBAThHCS C(DOPMUPOBAHHOM BHYTPEHHEH MO3UITUEH
JUYHOCTH, CHUCTEMOH  IIEHHOCTHBIX  OpHEHTAlMH, TO3UTHUBHBIX  BHYTPEHHUX  yOCXKIICHHIA,
COOTBCTCTBYIOIIUX TPAAUIHUOHHBIM IEHHOCTAM pOCCHﬁCKOI‘O OGH.[CCTBa, paciinp€Hue XKXU3HCHHOI'O
OonbITa M OIbITa JACATCIBHOCTH B IMPOLECCE pan3allui OCHOBHBLIX HaHpaBJ’IeHI/Iﬁ BOCIUTATEIbHON
JCATCIIbHOCTH, B TOM YHCJIC B YaCTHU:

1) rpa:kIaHCKOTr0 BOCIIMTAHMS

c(hOpMHUPOBAHHOCTDh TPAKIAAHCKONH IMO3UIMH OOYYaIOMmerocss Kak aKTHMBHOTO W OTBETCTBEHHOTO
YJleHa POCCHICKOrO O0IIecTBa;

NPUHATUC TPAJUTTUOHHBIX O6HI€‘I€HOB€T-IGCKI/IX TYMAaHUCTUYCCKUX U ICMOKPATUYCCKUX HeHHOCTefI;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIBHOCTh B HWHTEpEcax TPaKIaHCKOro OOIIEecTBa,
Y4acTBOBaTh B CAMOYIPABJICHUHU B 00pa30BaTENbHON OpraHU3allHN;

YMEHUEC B3aHMO}IeI71CTBOBaTL C COOMaJIbHBIMU MHCTUTYTaMU B COOTBETCTBHUU C UX (1)YHKIII/I$[MI/I u
Ha3HaYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOW EATEIIHbHOCTH;

2) IaTPpUOTHYECKOT0 BOCITUTAHMSI:

c(hOpMHPOBAHHOCTHh POCCHICKOM TpakTaHCKOW WIICHTHIHOCTH, IATPUOTH3MA;

LIEHHOCTHOE OTHOIIEHNE K TOCYIAPCTBEHHBIM CHMBOJIAM, TOCTI)KEHUSM POCCHMCKHX Y4YEHBIX B
00acTy GU3MKHN B TEXHUKH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hopMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHIECKOTO TIOBEICHNS,

CHOCOOHOCTh OIICHWBATh CHUTYAIlMI0 M TPUHUMATh OCO3HAHHBIC pEIIeHHS, OPUEHTHPYSACH Ha
MOpaTbHO-HPABCTBEHHBIE HOPMEBI M IEHHOCTH, B TOM YHCIIE B IEITENHHOCTH YIEHOTO;

OCO3HaHUE JTUYHOTO BKJIAJIA B IIOCTPOEHNE YCTOWIHBOT'O OYIYIIEero;

4) 3¢TeTHYeCKOro BOCIMTAHMA:

JCTETUYECKOE OTHOIIEHWE K MHpY, BKIIOYas 3CTETHUKY HAaydHOTO TBOPYECTBA, NPHUCYIIETO
(m3uUecKoil HayKe;

5) Tpy10oBOro BoCHUTAHMSA:

WHTEpeC K pasNU4HbIM cepam NpodecCHOHANBHOW NeITeThHOCTH, B TOM YWCIE CBA3aHHBIM C
(PM3UKON W TEXHWKOHW, YMEHHE COBEpIATh OCO3HAHHBIA BHIOOP Oymymieill mpodeccuu u peaan3oBhIBATh
COOCTBEHHBIE JKH3HEHHBIC TUTAHHI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHWIO M CaMOOOpa30BaHWIO B OO0NACTH (U3UKKA Ha
MIPOTSHKEHUHN BCEH JKU3HU;

6) 9K0JIOrM4ecKOro BOCIIMTAHMS:

chOPMHUPOBAaHHOCTh  OKOJIOTHYECKOH  KYIBTYphl,  OCO3HaHHE  IJI00albHOTO  Xapakrepa
AKOIIOTUYECKHUX TIPOOIeM;

IJIJAHUPOBAHWE W OCYIIECTBIIEHHE EWCTBUN B OKPYXKAIOIIEH cpelle Ha OCHOBE 3HAHHS Ienei
YCTOHYHMBOTO Pa3BUTHSI YEIOBEUECTRA;

paciipeHre OmbITa JEATENbHOCTH HKOJIOTMYECKOH HalpaBIeHHOCTH Ha OCHOBE HMEROLUXCS
3HaHUil 10 QuU3MKe;

7) HEHHOCTH HAYYHOT'0 MO3HAHUS



c(OPMUPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHS
¢$uznveckol HayKu;

OCO3HAaHWE IIGHHOCTH HAy4YHOH JESITENbHOCTH, TOTOBHOCTH B TMpolecce H3yYeHUS (U3UKU
OCYILIECTBIIATH MIPOEKTHYIO U UCCIIEA0BATENBCKYIO AEATENbHOCTh MHIANBUIYAIBHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATBI

IMo3HaBaTeIbHBIE YHUBEPCATbHBIE YUeOHbIE AeiiCTBHSA
Ba3zoBble 1oruyeckue geiicTBus:

CaMOCTOSATENFHO (POPMYIUPOBAThH U aKTYaJIU3UPOBATh MIPOOJIEMY, pacCMaTpUBATh € BCECTOPOHHE;

OIIPENENATh 1EH JSITCIbHOCTH, 3a/1aBaTh MapaMEeTPhbl M KPUTEPUHU UX JOCTUKCHHUS,

BBISIBIISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHS B PACCMATPUBAEMBIX (PU3UUECKHX SIBIICHHSX;

pa3pabaThiBaTh IUIAH pEHICHHS NpoOJIeMbl ¢ y4€TOM aHaiM3a WMEIOMIUXCS MaTepHabHBIX |
HeMaTepHaIbHBIX PECYPCOB;

BHOCHUTL KOPPEKTUBELI B JACATCIIBHOCTh, OLICHUBATHL COOTBETCTBHUEC PE3YJILTATOB LICIAM, OLCHUBATH
PUCKHU HOCJ’Ie):[CTBI/Iﬁ JACATCIIbBHOCTH,

KOOPAWHHUPOBATh W  BBIIOMHATH pabOTy B  YCIOBHSX pEANbHOTO, BUPTYAIBHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBYS;

pa3BUBaTh KPECATUBHOC MBIIIJICHUE ITPU PECIHNCHUN KU3HCHHBIX HpO6_HeM.

Ba3zoBble ucciaenoBaTeabckue aeiicTBUS:

BJIAJACTH Haquoﬁ TepMPIHOJ'IOFHefI, KJIFOYEBBIMU ITOHATUAMHU U MCTOAaAMU (bl/l?,l/l‘-l@CKOﬁ HAYyKHU,

BIIQJICTh HABBIKAMU y4eOHO-HCCIIEIOBATEIBCKON M MPOEKTHOM JEATEIbHOCTH B 00IaCTH (U3UKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIEHOMY TMOWCKY METOJIOB PEIIeHHs 3alad (PU3nIecKoro
COJICpKaHUS, IPUMEHEHHIO PA3IMYHBIX METO/IOB TO3HAHUS;

BIIQJICTh BUJAMH JICATENHPHOCTH TIO TIONyYEHUIO HOBOIO 3HAHHSA, €ro WHTEPIPETaIuH,
npeoOpa3oBaHUI0 M MPHUMEHEHUIO B PA3NIMYHBIX YYEOHBIX CHTYallUsX, B TOM 4YHCIE MPH CO3JaHUH
Y4IEOHBIX MPOCKTOB B 001aCTH (PU3UKH;

BBISIBJIATh NTPHYMHHO-CIICIICTBEHHBIC CBSI3M W aKTYaJIM3UPOBATh 3aJ[ady, BBUIBUTATH TUIOTE3y €&
peIlieHNs], HAaXOMUTh apTyMEHTHI JJIsl JIOKa3aTelbCTBA CBOMX YTBEPIKICHHWU, 3a]aBaTh IMapaMeTpbl U
KPUTEPUU PEIIICHHSI;

aHANM3UPOBATh TIONYYCHHBIC B XOJE PEIICHUsS 3aJadd Pe3yJbTaThl, KPUTHYECKH OLICHHBATH WX
JOCTOBEPHOCTb, MPOTHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBHTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3a/1a4K B 00pa30BATENLHON NIEATENLHOCTH, B TOM YHUCIIE
TP U3Y9IEHUU (PU3UKH;

JIaBaTh OI[CHKY HOBBIM CHUTYAIUSIM, OI[EHUBAThH MPHOOPETEHHBIN OIBIT;

YMETh MEePEHOCUTh 3HAHUS 110 PU3KKE B MPAKTUICSCKYIO 00J1aCTh XKU3HEEITEIBHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00IaCTel;

BBIJIBUTATh HOBBIE UJICH, MPEJIAraTh OPUTHHAIBHBIC TIOXObI U PEIICHMS;

CTaBHUTh MPOOJIEMBI U 3a]]a4H, JOMYCKAIOIIME aTbTePHATHBHBIE PEIICHUSI.

Pabora c undopmaiueii:

BIIQJICTh HABBIKAMHU TMOJyYeHHs] HHGOpMAIU (HU3UUECKOrO COACPIKAHHS M3 UCTOYHUKOB Pa3HBIX
TUTIOB, CAMOCTOSTENIbHO OCYIIECTBISATh TOMCK, aHAIM3, CHCTEMATH3alMI0 W HWHTEPIPETAIHIO
WHGOPMAITUK PA3TUYHBIX BUJOB U (OPM Mpe/ICTaBICHUS;

OIIEHUBATD JIOCTOBEPHOCTh HH(POPMAIUH;

HCTONB30BaTh CPeACTBA HMH(GOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTMH B pEHICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX ¥ OPraHHM3allMOHHBIX 3a7ad ¢ COOJIoJicHHEeM TpeOOBaHUIA
SPrOHOMHKH, TEXHHKH O€30MAaCHOCTH, TUTHUCHBI, PECYpCOCOCPEKEHHS, MPABOBBIX W ITHYECKUX HOPM,
HOpM MH(OPMAIIMOHHON 0€30ITaCHOCTH;

CO3/1aBaTh TEKCTHl (PM3MUYECKOTO COJNIEPIKAHUS B PA3NUYHBIX (popMarax ¢ ydy€ToM Ha3HAYCHUS
rH(OpMAIUK U IENEBOH ayIUTOPUH, BRIOHPAsi ONTHMAIbHYIO (DOpPMY MPENCTABICHUS U BU3yalTU3aIIH.



KoMMyHnKkaTHBHBIe yHUBepcaJlbHbIe yueOHbIe qelicTBASA:

OCYLIECTBIIATH OOILIEHHE HAa YPOKaxX (PU3MKU M BO BHE-YPOUHOH AESTEIbHOCTH;

pacmo3HaBaTh NPEINOCHUIKA KOH(MIUKTHBIX CUTYallui U CMSTYaTh KOH(QJIUKTBI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOKO TOUKY 3PEHHUS C UCIIOIBb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U HCIIOIB30BATh IPEUMYIIECTBA KOMaHTHON M UHIUBHUIyaIbHOW PaOOTHI;

BHIOMpAaTh TEMaTHKy M METOAbl COBMECTHBIX JEHCTBUH ¢ y4éTOM OOIIMX HMHTEPECOB H
BO3MOXHOCTEN Ka)KJI0T0O 4JIeHa KOJIJIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM IEATENBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JIECHCTBUSA 110 €€
JOCTHKEHUIO: COCTaBJIATh IUIAH JEUCTBHM, paclpeneisTb poiaud ¢ Y4ETOM MHEHMH YYaCTHUKOB,
00CyXIaTh pe3yabTaThl COBMECTHOH paboThI;

OlICHMBATh KAaueCTBO CBOEr0 BKJIAJda M KAXKIOIO YYACTHHKA KOMaHJbI B OOIIUH pe3ynbTar 1o
pa3paboTaHHBIM KPUTEPHSIM;

IpenjaraTb HOBBIE IPOEKTHI, OLEHUBATh WJEH C IIO3ULUU HOBU3HBI, OPUIMHAIBHOCTH,
MPAaKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISITh IMO3UTHBHOE CTPAaTErMYECKOE IIOBENCHHUE B pa3iIUYHbIX CHUTYaLUsX, IPOSBIIATH
TBOPYECTBO M BOOOpakeHHE, OBITh MHUIIUATHBHBIM.

PeryasiTuBHbIE YHHBePcaJIbHbIE YUeOHbIE AeiCTBHS
Camoopranu3amus:

CaMOCTOSITEILHO ~ OCYIIECTBIISITH ~ IMO3HABATENBHYIO JIEATENBHOCT, B oOmactu (U3HKH W
ACTPOHOMHUH, BBISBIISITH TPOOJIEMBI, CTABUTH U OPMYITHPOBATHL COOCTBEHHBIC 32/1a4H;

CaMOCTOATEIIbHO COCTABJIATHL IIJIaH PCHICHHUA paC‘Ié’THBIX N Ka4YCCTBCHHBIX 3aaad, IIJIaH
BBITIOJTHEHUS TPAKTUYECKOH paboThl ¢ Y4ETOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX BO3MOKHOCTEW U
MPEANOYTEHUH;

JIABATh OIIEHKY HOBBIM CHUTYaIlHsM;

pacmMpsTh paMK{ Y4eOHOT0 TTpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHH;

JIeNaTh OCO3HAHHBIN BRIOOp, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PEIICHHU C;

OIICHUBATH IPHOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATh (POPMHUPOBAHHUIO M TIPOSIBICHUIO JPYAWUIIMKM B 00JacTH (PU3WKH, TOCTOSHHO
TIOBBIIIATH CBOM 00pa30BaTeIbHBINA M KYJIbTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, SMOUHOHAIbHBIN HHTEIIEKT:

JaBaTh OLEHKY HOBBIM CHTYalllsIM, BHOCHTH KOPPEKTHUBBI B JIeSTENHHOCTh, OIIEHWBAThH
COOTBETCTBHE PE3YIIHTATOB IIEJSIM;

BIIAJICTh HABBIKAMH II03HABATENBFHONW pe(eKCHM KaK OCO3HAaHWS COBEPIIAEMBIX JECHCTBUU U
MBICITUTENTFHBIX TIPOIIECCOB, X PE3yIbTATOB U OCHOBAHWUI;

HCIIONB30BaTh MPUEMBI peIIEKCHH TS OIIEHKH CUTYAINH, BEIOOpA BEPHOTO PEIICHNUS;

YMETh OIIEHWBATh PHCKH U CBOEBPEMEHHO MPUHUMATH PEUICHUS 110 UX CHIKEHHUIO;

MIPUHUMATH MOTUBEI K pTYMEHTHI IPYTHX MIPH aHAIIN3€ PE3YNNBTATOB NIESTENFHOCTH;

MIPUHUMATH Ce0sl, TOHMMAasi CBOM HEOCTATKY M JOCTOWHCTBA;

MIPUHUMATH MOTUBEI K pTYMEHTHI IPYTHX MIPH aHAIIN3€ PE3YNNBTATOB JIESTENFHOCTH;

MIPU3HABaTh CBOE MPABO Y MPABO JIPYTHX Ha OMIMOKH.

B mpormiecce nocTrkeHus IMYHOCTHBIX PE3yIbTAaTOB OCBOSHUS ITPOTPaMMBI 1O (PHU3HUKE ISl YPOBHS
cpenHero oOmiero o0pa3oBaHHUS y OOYYAIOIIMXCS COBEPIISHCTBYETCS SMOIMOHAIBHBIA HHTEIUIEKT,
MIpeIoIararInii CQOPMHUPOBAHHOCTD:

CaMOCO3HaHMS, BKIIFOYAIOIIET0 CITIOCOOHOCTh IMOHUMATh CBOE SMOIMOHAILHOE COCTOSIHHE, BUJIETh
HaIpaBIlIeHNs Pa3BUTHSI COOCTBEHHOW SMOIMOHAILHON Cephl, OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIUPOBAHUS, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTh 3a
CBOE MOBE/IEHNE, CIOCOOHOCTh aIalITUPOBATHCS K SMOIMOHAILHBIM H3MEHEHUSIM U MIPOSBISTH THOKOCTD,
OBITh OTKPBITBIM HOBOMY;



BHYTpPEHHEH MOTHBAaIUH, BKIIOYAIOUICH CTpEMJICHHE K JOCTHXKEHHIO LIEIU U YCHeXy, ONTHMH3M,
WHULMATUBHOCTH, YMEHHUE JEHCTBOBATH HCXO/S U3 CBOUX BO3MOXKHOCTEH;

SMIMATUH, BKIIOYAIOUIEH CIOCOOHOCTh MOHUMATh SMOLMOHAIBEHOE COCTOSHUE IPYTUX, YIUTHIBATH
€ro MpH OCYHIECTBICHUH OOIIEHH, CIOCOOHOCTH K COUYBCTBHUIO U COMEPEKUBAHUIO;

COLIMAIbHBIX HABBIKOB, BKIIOYAIOLINX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHS C JPYTHMH JIOIBMH,
3a00THTHCS, MPOSIBIIATH HHTEPEC U Pa3penaTh KOHMIUKTEHL.

NPEJIMETHBIE PE3YJIbTATHBI

K koniy o0yuenust B 10 kjaacce mpeaMeTHBIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPAKATh
c(hOPMHUPOBAHHOCTh Y O0YJAFOIIUXCS YMCHHIA:

JIEMOHCTPUPOBATh Ha MPUMeEpax Poiib U MeCTO (PU3MKU B (POPMHUPOBAHMM COBPEMEHHOMN HAYy4HOM
KapTUHBI MHUPA, B Pa3BUTHH COBPEMEHHOW TEXHUKH M TEXHOJOIHMHA, B NPAKTUYCCKOU NIEATEbHOCTH
JTIOJICH;

YUUTBIBATh TPAHMIIBI TPUMEHCHUs H3YyYCHHBIX (U3UYECKUX MOJIENICH: MarepuajbHas TOdYKa,
HMHEpLMabHasl CUCTeMa OTCuéTa, aOCONIOTHO TBEPIOE TENIO, MJCATbHBIA Ta3, MOJCIM CTPOCHUS Tra3os,
KUJIKOCTEH U TBEPJIBIX TEJl, TOUCUHBIN DIIEKTPUUECKHI 3apsii IPU PellieHUH PU3NUECKUX 3a]1aY;

pacrio3HaBath (PU3NUYECKUE SBICHUS (MIPOIECCH) M OOBSCHATH MX HA OCHOBE 3aKOHOB MEXAaHHWKU,
MOJIEKYJIIPHO-KHHETHUYECKOH TEOPUH CTPOCHHUS BEIIECTBA W JJICKTPOJAMHAMUKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE IBUKEHHE, CBOOOJHOE IMAaJCHHE TeJ, JIBHKCHUE IO OKPYXKHOCTH,
WHepLHYs, B3auMoaehcTeue Tel, nud@dy3us, OpOyHOBCKOE IBUXKCHHUE, CTPOCHHME KMIKOCTEH M TBEPABIX
TeN, W3MEHEeHHe O0bhEMa Teln MpPH HarpeBaHuu (OXJIAXKICHWH), TEIJIOBOC pPaBHOBECHE, HCIIApPEHUE,
KOHJICHCAIUs, TUIaBJIeHNE, KPUCTAUTN3aIis, KUTICHNE, BIaXKHOCTh BO3/AyXa, MOBBIIIIEHNE JTaBIICHHS Tasa
MIPH €r0 HarpeBaHWU B 3aKPBITOM COCYJIE, CBSI3b MEXy MapaMeTpaMH COCTOSHHS ra3a B U30MPOIEccax,
JNEKTPHU3AIUS Tel, B3aNMOACHCTBHE 3aPsJIOB;

OIMCHIBATh MEXAHHYECKOE [BMKEHHE, WCIONb3ys (PU3NUYECKHE BEIHMYMHBI: KOOpAWHATA, IyTh,
MepeMenieHrne, CKOpPOCTh, YCKOpPEHHE, Macca Tena, cujla, WMIYJIbC Tella, KHHETHYecKas SHeprus,
MOTEHIIMAIbHAS JHEPT s, MeXaHu4yecKass padoTa, MEXaHn4decKass MOIIHOCTh; MPH OMHMCAHUH MPABUIBHO
TPaKTOBaTh (U3MYECKUH CMBICT HCIOJNB3YEMbIX BEIWYUH, WX OOO3HAYCHUS W CIUHHUILI, HAXOIUThH
(hopMyIIBI, CBSA3BIBAIOIINE JAHHYIO (QU3NIECKYIO BEMUINHY C IPYTHMH BETHYNHAMY,

OIMCHIBATh M3YYCHHBIE TEIUIOBBIE CBOICTBA TENl W TEIUIOBBIC SIBIICHHS, HCIIONB3YS (HHU3MUECKHE
BEIMYWHBL: JABJICHUE Ta3a, TeMIepaTypa, CpemHsAs KHHETHYecKas JHEPrHsl XaOTHYECKOrO IBMKEHUS
MOJIEKYJI, CPEAHEKBaApATHIHAS CKOPOCTh MOJIEKYJI, KOIIMYECTBO TEIUIOTHI, BHYTPEHHSS 3HEPTHUs, padoTa
rasa, Ko3()(pUIMEHT MMOIe3HOT0 NEHCTBUS TEIUIOBOTO ABUTATEIS; MPH OMHCAHWW MPAaBUIBFHO TPAKTOBATh
(bM3MUECKHUII CMBICI HCIIONB3YEMBIX BEITUYHMH, WX OOO3HAYEHHWS W EJUHUIIBI, HAXOAUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (U3NYECKYIO BEIMYNHY C IPYTHMH BETHINHAM;

OIMCHIBATh W3YYCHHBIC DIEKTPUYECKHE CBOWCTBA BEIIECTBA W DIIEKTPUUECKUE SIBICHUS
(mpomecchl), UCHONB3ys (U3NYECKHE BEIWYWHBI: JJIEKTPUYECKAN 3apsll, DIIEKTPUUECKOE IIOJe,
HampspKEHHOCTh TIONS, TMOTEHIWANl, Pa3HOCTh MOTEHIMANIOB, MPH ONMUCAHWW TPAaBUIBHO TPaKTOBAThH
(bM3UUECKHUI CMBICT HCIIONB3YEMBIX BEIHYWH, WX OOO3HAYEHUS W ENWHUIIBI;, YKa3bIBaTh (OPMYIIHI,
CBSI3BIBAIONINE JAHHYIO GU3NYECKYIO BEIMYMHY C IPYTHMH BETHINHAMHY;

AHAM3UPOBATH (PU3UYECKUE MPOLIECCH U SIBIICHUS, UCTIONB3Ys (PU3NUECKHE 3aKOHBI U MTPHHIIUIIBI:
3akoH BcemupHoro TsaroreHus, |, |1 u Il 3akonsr HetoTOHA, 3aK0H COXpaHEHHS MEXaHWYECKOH IHEPTHH,
3aKOH COXpaHEHHUS HMMITYJIbCa, TPUHIIUIT CYIEPIIO3UIINN CHJI, TIPUHIMIT PABHOIPABHS WHEPIHAIBHBIX
CHUCTEM OTCYETa, MOJEKYISIPHO-KHHETUYECKYI0 TEOPHIO CTPOSHHs BEIeCTBa, T'a30BbIE 3aKOHBI, CBS3b
CpeIHel KMHETHYECKOW YHEPTHH TEIIOBOTO JIBMKEHHS MOJIEKYI C aOCONIOTHOM TeMIepaTypoH, IMepBbIid
3aKOH TEPMOIWHAMUKH, 3aKOH COXPaHEHUS IIIEKTPUUYECKOro 3apsa, 3akoH KynoHa, mpu 3TOM pa3innyaTh
CIIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €ro MaTeMaTHYECKOE BHIPAXKEHHE W YCIIOBHUS (TPaHUIbI, OOJACTH)
MIPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC MPHHLHUIBI JEHCTBHS MAIIUH, NPUOOPOB M TEXHHYECKUX YCTPOUCTB;
pa3nuyaTth yCIOBHA UX 0E30MacHOr0 MCIOIb30BaHUS B IOBCEIHEBHOM KU3HH;

BBIMIOJIHATH ~ OKCIIEPUMEHTHl MO HWCCIEAOBAaHWIO (UIUYECKHX SIBIEHHMHA M MPOLECCOB C
WCTIOJIb30BaHUEM MPAMBIX U KOCBEHHBIX M3MEPEHWH, MpU 3TOM (OPMYIUpPOBATh MpoOieMy/3agady H
TUIOTE3y Y4eOHOTrO SKCIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEATIOKEHHOro 000pyAOBaHUS, TPOBOJUTD
OIBIT ¥ (hOPMYITHPOBATH BHIBOIBI;

OCYLIECTBIIATh TPSMBbIE M KOCBEHHBbIC HM3MEpEHHs (PU3MYECKUX BEIWYHMH, NMPH STOM BBEIOMPATh
ONTHUMAJBHBIA CHOCOO0 HW3MEpEeHHWs W UCIOJIb30BaTh M3BECTHBIE METOJBl OLEHKH IOTPEIIHOCTEH
HU3MEPEHUN;

HCCIIEIOBATh 3aBUCHMOCTH MEXKIY (QHU3UUYECKMMU BETHYWHAMH C HCIONB30BAaHHEM MPSIMBIX
W3MEpEHHI, TIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATh PE3YNbTaThl OTY4YECHHOH 3aBHCHMOCTH
(U3NYECKNX BETMYWH B BUJIE TaONUIl ¥ TpauKOB, JACNaTh BHIBOJBI IO pe3yIbTaTaM HUCCISIOBAHUS;

coOmoaaTe mpaBuia 0e30macHOro Tpyda TMpW NPOBEISHUW HCCIENOBaHWN B paMKax y4eOHOTo
9KCTIIEPUMEHTa, Y4EeOHO-UCCIIENIOBATENbCKON W MPOEKTHOW JIEATENbHOCTH C  HUCIOJIB30BaHUEM
HM3MEpUTEIBHBIX YCTPONUCTB U JJaO0OPaTOpHOr0 00OPYI0BaHHUS;

pemarh pacyéTHble 3a/aud C SIBHO 3aJIaHHOM (DU3WYECKOW MOJENbl0, MCIONB3Ys (H3UUECKHE
3aKOHBI W MPHHIUIBI, HA OCHOBE aHajK3a YCJIOBHS 33/I1a4d BHIOMPATh (PU3MYECKYIO MOJIENb, BBIICIITH
(u3nvecKre BENIMYUHBI U QOPMYJIbI, HEOOXOMUMBIE JUIS €€ PelIeHus], POBOUTh PAcU€Thl U OICHUBATH
peaTbHOCTh TIOIYYEHHOT O 3HAYCHUST (PU3MUECKOI BEITHYMHEI;

pemarh KadeCTBEHHBbIC 3aJlayd: BBICTPAWBATH JIOTHYECKH HENPOTHBOPEUYHMBYIO IIEMIOYKY
paccyXIeHui ¢ oropoit Ha U3ydeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH B (PU3NYECKHE SIBIICHUS;

HCTOJIB30BAaTh TPU pelIeHuH y4eOHBIX 3aJlad COBpeMEHHBbIe MH(OPMAIMOHHBIE TEXHOJIOTUU JUIS
MOWCKA, CTPYKTYPUPOBAHHS, WHTEPIPETAUN W MPEICTABICHUS Y4eOHOW W HAyYHO-TIOMYJISPHON
nH(pOpMaluY, IMOJYYEHHOH W3 pa3IWYHbIX HCTOYHHMKOB, KPUTHYECKH AHAJIU3UPOBATH IOIYy4aeMYIO
HH(pOPMAITHIO;

[IPUBOAUTH IIPUMEPHI BKJIA/a POCCUMCKUX U 3apyOEXKHBIX Y4EHBIX-(DU3MKOB B pa3BUTHE HAyKH,
00BsCHEHUE NIPOLIECCOB OKPY’KAIOIIEr0 MUPa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCTIONB30BATh TEOPETHUECKHE 3HAHMSA 1O (PU3MKE B TIOBCEAHEBHOW KM3HU JUIA OOECTICUCHHS
0e30MacHOCTH HpU OOpallleHuHu ¢ NpubopaMM M TEXHUYECKHMMHU YCTPOMCTBAMH, JUIS COXPAaHEHMS
3I0POBBS M COOJIIOZIEHUSI HOPM 3KOJIOTHYECKOT0 IIOBEACHUS B OKPY’KaIOIIEH cpele;

paboraTh B TpyHIE C BBIIOJIHEHHEM pAa3IUYHBIX COLMAIBHBIX PONEH, IJIAaHUPOBaTh paldoTy
IPYIIIBI, PAlMOHAJIBHO paclpenessTh O0s3aHHOCTH U IJIAHWPOBATh IEATENBHOCTh B HECTAHIAPTHBIX
CUTYyalLlUsiX, aA€KBATHO OLIEHUBAThH BKJIAJ KaXJI0T0 U3 yYACTHUKOB I'PYIIIEI B PEIIEHHE PACCMaTPUBAEMOI
IPOOIEMEL.

K xonmy o0yuennst B 11 kiacce mpeaqMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPAKATh
chOpMHUPOBAHHOCTH Y OOYJAFOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MPUMEPAX PoOib U MecTO (GU3UKU B (POPMUPOBAHUU COBPEMEHHON HAyYHOMH
KapTHHBl MHUpAa, B Pa3BUTUHM COBPEMEHHOW TEXHHUKHM U TEXHOJOTMH, B MPAKTHYECKOH AEITEIbHOCTU
J0Z1eH, LIEIIOCTHOCTD U €AMHCTBO (PM3NUECKON KapTHHBI MHUPA;

YUUTBIBATh TPAHULIBI IPUMEHEHHUS M3YYCHHBIX (U3MUYECKUX MOAENEH: TOUCUHBIN AIIEKTPHYECKUN
3apsif, Jyd CBETa, TOUEUHBIH MCTOYHHMK CBETa, AACpPHAs MOAETb aTOMa, HYKJIOHHas MOJEIb aTOMHOIO
SApa IpH pelieHnd PU3NYECKUX 3a1ad;

pacmno3HaBaTh (Qu3nUYecKue SBIEHHS (IIPOLECCh]) W OOBSCHATP HMX HA OCHOBE 3aKOHOB
JNEKTPOIMHAMUKA M KBAaHTOBOW (DM3MKHU: 3JIEKTPHUYECKas IPOBOAMMOCTb, TEMJIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aMMOJCHCTBHUE MArHWTOB, 3JIEKTPOMATHUTHAS HWHIYKIUS,
JeWCTBHE MAarHUTHOTO MOJNS HAa NPOBOIHUK C TOKOM M JABWXKYIIMHCS 3apsill, BJIEKTPOMarHuUTHbIE
KoneOaHusi M BOJIHBL, MNPSMOJMHEHHOE pAacHpOCTpaHEHHE CBeTa, OTpaKeHHE, MPeOMIICHHE,
uHTepdepeHus, TUPpakuus W HOIAPU3aLMs CBETa, JHUCIEpCHs CBeTa, (OTOAIEKTPUYECKUN 3PQeKT
(porodddexr), cBeroBoe naBieHHWE, BO3HUKHOBEHWE JIMHEHYATOrO0 CIEKTpPa aroMa BOAOPOJA,
€CTECTBEHHAs U UCKYCCTBEHHAs! palMOAKTUBHOCTB;



OIMCHIBATh W3YYCHHBIC CBOHCTBA BemIeCTBA (JICKTPUYECKHE, MATHUTHBIC, ONTHYCCKHE,
ANEKTPUYECKYIO TIPOBOIUMOCTh PA3IUYHBIX CPE/) U AJICKTPOMATrHUTHBIC SIBJICHUS (TIPOIIECCHI), UCTIONIB3YS
(hm3HUeCcKre BEIUYUHBL: JIEKTPUUYCSCKHUI 3apsij, CHIIa TOKa, HIEKTPUUICCKOS HAIPSHKCHUE, JICKTPHUCCKOS
COIPOTHUBJICHUE, PA3HOCTh MOTEHIINAIIOB, IEKTPOIBHKYIIAs CHia, paboTa TOKa, MHIYKIMS MATHHUTHOTO
moJisi, cuiia Amrepa, cuiia JIopeHiia, HHIYKTUBHOCTh KaTYIIKK, SHEPTHUS 3JICKTPUISCKOr0 U MATHUTHOTO
moJiel, TepHol M YacToTa KojebaHuii B KojeOaTelbHOM KOHTYpeE, 3apsii U CHja TOKa B Ipolecce
FapMOHHMYECKUX 3JICKTPOMArHUTHBIX KOJICOaHMH, ()OKYCHOE PACCTOSHUE W ONTHYECKask CHUJIa JIUH3BI, IPH
OIMCAHUM TPABWIBHO TPAKTOBATh (DU3MUCCKHI CMBICI HCIOIB3YEMbIX BEIMYMH, UX OOO3HAYCHUS U
CIIMHULIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOLIME JAHHYH (U3MYECKYI0 BEIUYMHY C JPYTHMH
BEIIMYNHAMM;

OIMCHIBaTh HM3YYCHHBIC KBAHTOBBIC SIBJICHUS U TPOIECCHI, MCIOJIB3YS (DU3NYCCKUE BEITHYUHBI:
CKOPOCTB 3JICKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YaCTOTA CBETA, SHEPTHUS U UMITYJILC (DOTOHA, ITEPUOJT
moJiypacraa, SHepIusl CBA3U aTOMHBIX SI€p, TPU ONMMCAHUHU PABHIILHO TPAKTOBATh (PU3MUECKUI CMBICI
KCIOb3yEMbIX BEJIMYMH, UX O003HAYCHHUS U CIUHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIIUE JAHHYIO
(pM3MUECKYIO BEIMUUHY C JAPYTUMH BETUYMHAMH, BBIYUCIISATh 3HAUCHUE (DU3NUCCKON BEITMUNHBI,

aHAJIM3UPOBATh (PU3NUYECKUE MPOILIECCHI U SBJICHUS, UCHIONB3Ysl (U3NYECKUE 3aKOHBI U IPHHIIUIIBI:
3akoH OMa, 3aKOHBI MOCJIEAOBATENBHOTO U MapaJIeIbHOTO COSAMHEHHS TIPOBOTHIKOB, 3aKOH JIKoymsi—
Jlenta, 3aKOH DJIEKTPOMArHUTHON MHIYKIMH, 3aKOH TPSMOJIMHEHHOTO PAaCcIPOCTPaHEHHS CBETA, 3aKOHBI
OTpPaXEHHUsI CBETa, 3aKOHBI IPEJIOMJICHHs CBeTa, ypaBHeHHe OWHIITeHHa Uit (oToadderra, 3aKoH
COXpaHEHHS DHEPTHH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH COXPaHEHHs 3JIEKTPUUYECKOro 3apsijia, 3aKOH
COXpaHEHHsI MacCOBOTO YMCIIA, MTOCTYNNAThl bopa, 3aKOH paJioakKTHBHOTO pacraja, Mpyu 3TOM pa3jinyaTh
CIIOBECHYIO (DOpPMYIMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BRIPAKEHUE M YCIOBUS (TPaHUIBI, 00JIaCcTH)
MIPUMEHUMOCTH;

OIIpEeNeNATh HaIpaBI€HHUE BEKTOpAa WHAYKIWHA MArHUTHOTO TOJS TPOBOJHUKA C TOKOM, CHIIBI
Awmriepa u cwitel Jlopentia;

CTPOUTD W OIMCHIBATh N300pakeHUE, CO3/1aBAEMOE IJIOCKUM 3€PKaIOM, TOHKOW JTMH30M;

BBITIONHATh JKCIEPHUMEHTHI TI0 HCCIEAOBAaHHI0O (PU3MYECKUX SBICHUH W TPOIECCOB C
WCTIOJIb30BAaHHEM TPSIMBIX U KOCBEHHBIX H3MEpPEHWH: Mpu 3ToM (QopMynupoBaTh HpoliiemMy/3agady H
TUTOTE3y Y4eOHOr0 IKCIIEPUMEHTa, COOUpaTh YCTAHOBKY M3 MPEIOKEHHOIO 000pYAOBaHNUs, TPOBOIUTH
OITBIT U (hOPMYITHPOBATH BHIBOJIBI,

OCYIIECTBIIATH TPSMBbIE M KOCBEHHBIE M3MEpEHUs (M3NYECKUX BEIWYHH, IMPH 3TOM BBIOMpPATh
ONTUMAJBHBIN CIIOCOO0 W3MEpPEeHHs] M HWCIIONb30BaTh WM3BECTHBIE METONBI OIEHKH MOrPENIHOCTeN
HU3MEpEHNI;

WCCIIENIOBATh 3aBUCHMOCTH (PH3MYECKUX BEIMYMH C HCIONH30BAHUEM NIPSIMBIX H3MEPEHUN: MPH
3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YIbTATHI MONy4YEHHON 3aBUCUMOCTH (DH3MUYECKHX
BEJIMYWH B BUIE TaOIHIl ¥ TpaUKOB, ENaTh BBIBOAKI 110 PE3YIIbTaTaM HCCIIECJOBAHMS,

coONroaTh mpaBmiia 0e30MacHOro TpyAa MpU MPOBEASHHH HCCIENOBAHMN B pamMKax y4eOHOro
JKCIIEpUMEHTa, YUeOHO-HCCIENOBaTeIbCKOM W  TPOEKTHOM JEATENbHOCTH C  HCIOJIB30BaHUEM
M3MEPHUTEIHHBIX YCTPOHUCTB U JIA00OPaTOPHOTO0 000PYIOBaHNUS;

pemate pacu€THble 3ala4il C SIBHO 3aJJaHHON (PU3WYECKON MOJENbI0, UCTONB3Yys (U3NIECKHE
3aKOHBI W TIPUHIMITEI, HA OCHOBE aHAllM3a YCJIOBUS 3aa4ll BHIOMPATh (PH3UUIECKYIO MOJENb, BBIIEIATH
(m3uueckre BeMMYUHBI U (OPMYJIbl, HEOOXOMUMBIE M €€ PEelIeHus], IIPOBOAUTE PAcU€Thl M OIICHUBATH
pPeaTbHOCTh TIOTYYEHHOT O 3HAYEeHUs (PU3NUECKON BETNIMHBL;

pemaTth KadecTBEHHBIE 3a/layd: BBICTpAaWBaTh JIOTHYECKH HEMPOTHBOPEUMBYIO IIEMOYKY
paccyXIIeHHui C Omopoil Ha N3y4eHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (hN3NYECKHE SIBICHHUS,

WCIIONB30BaTh MPH PelIeHnH y4eOHBIX 3a7ad COBpEeMEHHbIe MH(OPMAIMOHHEBIE TEXHOIOTHH IS
MOWCKA, CTPYKTYPHPOBAHUS, WHTEPIPETAlMd W TPEICTaBICHUS Yy4eOHOM H HAyYHO-TIOMYIISIPHON
vH(OpMaIUK, TOJXYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHYECKH AaHAIM3UPOBATH MOIYyYaeMYIO
HuH(pOpMAaIHIO;



OOBSICHATh TPHUHIMIIBI JEUCTBUS MAIllMH, NPHOOPOB M TEXHHYECKHX YCTPOMCTB, pa3iHyaTh
YCJIOBHS MX O€30MaCHOr0 UCIIOIb30BaHUS B TOBCSIHEBHOM JKH3HU;

MPUBOJUTH MPUMEpPHI BKJIaa POCCHICKUX M 3apyOSKHBIX YUEHBIX-(H3UKOB B PAa3BUTHEC HAYKH, B
00BSICHEHHE MPOIIECCOB OKPYKAIOLIET0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BATh TEOPETUUCCKHE 3HAHMS 1O (PU3MKE B TOBCEAHEBHOW KM3HHU Ui O0ECIICUCHHUS
0€30MacHOCTH TMpH OOpalleHHMH C NpUOOpaMM M TEXHUYCCKHMMH YCTPOWMCTBAMH, U COXPaHEHHS
37I0POBBSI ¥ COOMIOACHUST HOPM SKOJIOTHYECKOr0 TIOBEICHHS B OKPYIKAIOIIeH cpe/ie;

paboraTh B TpyNNE C BBHIIOJIHEHHEM pa3IUYHBIX COLUANBHBIX POJEH, MIIAaHUPOBaTh paboTy
Tpynnbl, palniMOHAJBHO PACHIpECACIATh O6$I3aHHOCTI/I 1 IJIAHUPOBATL ACATCILHOCTH B HECTAHAAPTHBIX
CUTyalusiX, aICKBATHO OLICHUBATH BKJIAJ KAXKJI0I'0 U3 YUaCTHUKOB I'PYIIIbI B PCIICHUC paCCManHBaCMOﬁ
MPOOITIEMBI.
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