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HHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢u3nke 0a30BOTO YpOBHS Ha YPOBHE CpEeIHEro oO0mero ooOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IOJIO)KEHMH U TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOi paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU IpernojaBaHusl y4eOHOTro
npenvera «®@u3uka» B 0o0pa3oBaTeNbHBIX opraHm3anmsx Poccuiickoii  Denepanuu,
pean3yIoNMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Copnepxanue nporpamMMbl 10 (U3MKE HampaBleHO Ha ()OPMUPOBAHHME €CTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATENbHOCTHOrO noaxoaa. [lporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM ®I'OC COO k mIaHUpPyEeMBbIM JIMYHOCTHBIM, IPEIMETHBIM U METaNpeIMETHBIM
pesyibTaraM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PeaTU3allMd MEXIPEIMETHbBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3yabTaThl OCBOCHHMS Kypca (U3WKW: JUYHOCTHBIC, METallpeIMETHbIe, IpeIMeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

e IUIAHUpPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (pu3mku Ha 0a30BOM ypOBHE, B TOM YHCIIE
IpPEIMETHBIE PE3YJIbTAThl M0 T0/1aM 00YUYEHHUS;
e coaepxanue yuyeOHoro mpeamera «Pu3uKay mo rogam o0ydeHus.

®du3nka Kak Hayka o Hanbosee oOIMX 3aKOHaX MPUPO/IbI, BEICTYIAsI B KAUECTBE Y4€OHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHUCTEMY 3HAaHUH 00 OKpY’KarolleM MUpe.
[konpHBIH Kypc (U3UKH — CHCTEMOOOpA3YIOIIUN [Jis €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEMETOB, MTOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, U3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OIpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHl B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TIOJTYYEHHSI HOBBIX
MaTepHaJoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKU BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aromuxcs, B GOpMUPOBaHUE YMEHUI
IPUMEHATh HAyYHbIH METOJI TO3HAHUS NPH BBIOJHEHUH MU y4eOHBIX MCCIIEJOBAHUH.

B ocHOBY kypca pu3uku y1s1 ypOBHS CpeaHETO OOIIEro oOpa3oBaHUsI TOJOXKEH P UICH,
KOTOPBIE MOKHO pacCMaTPUBATh KaK MPUHITUIIBI €r0 TOCTPOSHHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEH KypC SBISETCS JIOTUYECKU 3aBEPUIEHHBIM, OH
COJICPKHUT MaTephall U3 BCEX pa3fesioB (PM3UKH, BKIFOUAET KaK BOMPOCHI KIIACCHYECKOW, TaK U
COBPEMEHHOM (DU3HKH.

Hoes eenepanusayuu. B cooTBETCTBUU ¢ HEW MaTepuall Kypca pU3UKU 00beTMHEH BOKPYT
¢buznueckux Teopui. Beaymmm B Kypce sBIsSeTcss (OPMUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSX MaTe€pUH, BELIECTBE U IOJIE.

Hoesn cymanumapuzayuu. E€ peanuzanus mpeanoaracT HCIONb30BaHNE T'YMaHUTAPHOTO
noTeHImana GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3KMKU C Pa3BUTHEM OOIIECTBa,
a TaKk)Ke C MUPOBO33PEHYECKUMHE, HPABCTBEHHBIMH M SKOJIOTHYECKUMH ITPOOIEMaMH.



Hoes npuknaonoti nanpasnennocmu. Kype pusmku npenmnonaraet 3HakOMCTBO € IIMPOKUM
KPYroM TEXHHUYECKHX U TEXHOJOTMYECKUX PUIIOKEHUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sronocuzayuu pealn3yercs MOCPEICTBOM BBEICHHSA JIIEMEHTOB COZACPIKAHUS,
HOCBALIEHHBIX 3KOJIOIMYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYX IeHUs MPoOIeM palliOHAIBHOTO PUPOJIOTIOIB30BAHUS U
9KOJIOTMYECKOI 0€30MMacHOCTH.

Crep>XKHEBBIMU 3JIEMEHTaMU Kypca (HU3MKH Ha ypOBHE cpelHero obmiero oOpa3zoBaHUs
SBIISIOTCS (U3MUecKkue Teopuu ((HOpMHUPOBAHME MPEIACTABICHUNA O CTPYKType HOCTPOCHHS
¢busnyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX
IPEJCTaBICHUSIX O IPUPOJE, TPaHUIaX MPUMEHMMOCTH TEOPHi, I ONHUCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U MIPOLIECCOB).

CHCTEeMHO-ISATEIIFHOCTHBIN TIOJIX0/ B Kypce (DM3UKHU peaan3yeTcs MPek e BCero 3a CUET
OpraHu3aluy 3KCIEPUMEHTAILHOW JEATeIbHOCTH oOy4aromuxcs. J[ns 6a30Boro ypoBHsi Kypca
(UBHKH — 3TO HCIIOJIb30BAHUE CHCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX JKCIICPUMEHTOB H
71a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (usnke oOBEAMHEHBI B OONIMH CIHCOK
YUCHUYCCKUX TMPAKTHYCCKUX padoT. BeimeneHrne B yka3aHHOM IepedHe J1abopaTOpHBIX padoT,
NPOBOJUMBIX ISl KOHTPOJISI M OLEHKH, OCYIIECTBISCTCS YYaCTHHKAMH OO0pa30BaTeIbHOTO
mporecca UCXoIs1 U3 0OCOOCHHOCTEH TUIAaHMPOBAHKS U OCHAICHUS KabuHera ¢usukn. [Ipu sToM
o0ecrieuynBacTCsl OBJIAJICHHE OOYYAIONIMMHUCS YMECHUSMHU IPOBOJUTH KOCBCHHBIC HM3MEPCHHS,
WCCJICIOBAHMSI 3aBUCHMOCTEH (DM3MYECKHX BEIMYMH W IIOCTAHOBKY OITBITOB TIO TIPOBEPKE
NPEIOKEHHBIX THITOTE3.

bonbiioe BHUMaHuEe yIensieTcsl PElIeHUI0 pacYETHBIX U Ka4eCTBEHHBIX 3anad. [lpu stom
JUISL pacYE€THBIX 3a7a4 MPUOPUTETOM SIBJISIFOTCS 337]a4M C SIBHO 33JIaHHON (PU3MUECKOU MOJIEIBIO,
MO3BOJISIIOIINE TPUMEHSATh HU3YyYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTHM KakK M3 OJIHOTO pasjena
Kypca, TaKk U UHTETPUPYS 3HAHUS U3 PA3HBIX pa3zesioB. [ KadeCTBEHHBIX 3aJ1ay MPUOPUTETOM
ABISAIOTCS 3aJlaHusl Ha OOBACHEHHE TMPOTEeKaHWs (PU3NYECKHX SBICHUM W TPOIECCOB B
OKpY’KaloIIel XKu3HH, TpeOyromue BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud MPaKTHUKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B cootBerctBun ¢ TpeboBaHusMu PIOC COO k marepuanbHO-TEXHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPEIHETO
oOmiero o0pa3oBaHMs JIOJDKEH M3y4yaTbCs B YCJIOBUSAX NMPEIMETHOro KaOuHeTa (PM3MKHU WIN B
YCIIOBUSX MHTEIPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYyYHOro LKKIiIa. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIA00PATOPHOE 00OPYIOBAHUE JUISI BBITIOJHEHUS YKAa3aHHBIX
B IporpamMme 1o (HU3MKEe YYEHHUUECKHX MPAKTUYECKUX paboT U JIeMOHCTpPAlMOHHOE
obopymoBaHue.

JleMoHCTpaniioOHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBHU C MPHUHITUIIOM
MUHUMAJIBHON OCTaTOYHOCTH M 00ECIeYnBAaeT MOCTAHOBKY MEPEUYHCIECHHBIX B MPOrpaMMe Mo
(GU3MKe KIFOYEBBIX JEMOHCTPAIM I WCCICIOBAHUSA HM3y4aeMbIX SIBICHUW W TPOIECCOB,
OIMIOUPUYECKUX U (DYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MMPUMEHEHHIA.

JlaGopaTtopHoe 00OpyIOBaHUE JUIl YYEHHUYECKHX IMPAKTUYECKHX paboT ¢opmupyercss B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOecCTeurBaeTcsi B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyuaromuxcs. Temarndeckue KOMIUIEKTHI J1abOpaTOPHOrO OOOpYJOBAaHUS JOJKHBI OBITh
IIOCTPOEHBI Ha KOMIUICKCHOM HCIOJIb30BAaHWU AHAIOTOBBIX M IU(POBHIX NPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJE LM(POBBIX JIAOOPATOPHIi.



OCHOBHBIMH HOEIsIMU U3YUCHUA (bI/ISI/IKI/I B O6H_ICM 06p330BaHI/II/I SABJIAIOTCA:

e (opMupOBaHHE HHTEpeca M CTPEMJICHHS OOydJalomuXcs K HAaydHOMY H3yYCHHUIO
NPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

e Dpa3BUTHE TMPEACTABICHUWA O HAyYHOM MeETOJe TO3HaHusi U (opmMHpOBaHHE
HCCIIEI0OBATEIBCKOTO OTHOIICHHS K OKPY)KAIOIINM SIBJICHHSIM;

e (dopMHpOBaHHE HAYYHOIO MHPOBO33PEHHS KaK PE3ysibTara M3y4eHUS OCHOB CTPOCHHS
MaTepuH U GyHAAMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (dopMHpOBaHHE YMEHUH OOBSACHATH SBICHHS C MCIIOIb30BaHHEM (DM3MUECKUX 3HAHUU U
HAYYHBIX JI0Ka3aTEeJIbCTB;

e (dopMHpOBaHHE TPEICTABICHUN O POMM (U3MKK IS PAa3BUTHS JPYIHX €CTECTBEHHBIX
HaYK, TEXHUKH U TEXHOJIOTHIA.

JlocTrokeHHe 3TUX Ieield 00ecleunBaeTCsl PEHICHUEM CIEAYIONIMX 3alad B IPOIECcce
U3y4eHus Kypca GU3HKU Ha YPOBHE CPEAHETO O0IIero 00pa3oBaHus:

e TPHUOOpPETEeHHE CUCTEMBbI 3HAHUK 00 OOmMX (HU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHsIX, BKIIIOYAsi MEXaHUKY, MOJIEKYJISAPHYIO (HU3UKY, JIEKTPOJIUHAMUKY, KBAHTOBYIO
(GU3KKY U 3JIEMEHTBI aCTPOPU3HKH;

e (dopMupOBaHME YMEHUH TNPUMEHSTh TEOPETUYECKHE 3HAaHUS [ OOBACHEHMA
¢u3nyecKkux SBJICHUM B NPUPOJE U JUld MPUHATUS [PAKTUUYECKUX pELIEHUH B
IIOBCEIHEBHOM JKN3HY;

e OCBOEHME CIIOCOOOB pEIICHUs Pa3IMYHbIX 33/]1a4 C IBHO 33JaHHON (PU3NYECKON MOJEIBIO,
3a1a4, IOJpa3syMEBAIOIIMX  CAaMOCTOSATENbHOE  CO3JlaHue  (U3UYECKOM  Mojenw,
aJICKBaTHOW YCJIOBHUSAM 33]1a4U;

e [OHMMaHHE (PU3UYECKUX OCHOB M TNPUHIMIIOB ACUCTBUS TEXHUYECKHUX YCTPOICTB H
TE€XHOJOTMYECKHX IPOIIECCOB, MX BIUSHUS Ha OKPYXKAIOLIYIO CPENY;

e OBJIQJICHHE METOJAMHU CaMOCTOSTENILHOTO IJIAHMPOBAHUS W TPOBENEHUS (U3UUYECKUX
HKCIIEPUMEHTOB, aHAIN3a U UHTEPIpETalMi HHPOPMAIUH, ONPEIETICHHS JOCTOBEPHOCTH
MIOJIyYEHHOTO PE3YyJIbTaTa;

e CO3JaHUE YCJIOBHM Al pa3BUTHUS YMEHUH MPOEKTHO-UCCIIEIOBATEIbCKOM, TBOPUECKON
JEATEIIBHOCTH.

Ha wusydenue ¢usuku (06a30BbIi ypoBEHb) Ha YpOBHE CPEIHEr0 OOIIEro oOpa3oBaHMS
otBoauTcst 136 dacoB: B 10 kiacce — 68 vyacoB (2 yaca B Henenmo), B 11 kiracce — 68 gacoB (2
yaca B HEJIEJII0).

[Tpennaraemslii B mporpaMme mo ¢pu3nke nepedeHb J1abopaTOPHBIX U MPAKTHUECKUX padoT
SBIISIETCS PEKOMEHIOBAaHHBIM, YUYHUTENb JeJaeT BHIOOp IMpOBEACHHUs JTabOpaTOpPHBIX paboT H
OTIBITOB C YUETOM WHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Paznen 1. ®Puzuka n METOAbI HAYYHOI'0 MO3HAHUSA

®usnka — Hayka o npupone. HayuHnble Meronbl Mo3HaHUs OKpysKarolero mupa. Poib
9KCIIEPUMEHTA U TEOPHUH B MpoIliecce MO3HAHUS PUPOAbL. DKCIIEPUMEHT B (DU3HKE.

MOHCHHpOBaHI/IC (1)I/I3I/ILI€CKI/IX SIBJICHUI H IMpoHIecCCoOB. HaquLIe runore3pl. Ou3ndecKue
3aKOHBI U TCOPHU. FpaHI/II_IBI MMPUMCHHUMOCTHU (I)I/I3I/I‘ICCKI/IX 3aKOHOB. HpI/IHHI/IH COOTBCTCTBHA.

Ponp u mecto ¢u3uku B ¢GOPMUPOBAHHWU COBPEMEHHOW HAaydyHOH KapTUHBI MHpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu

AHaoroBsle ¥ UGPOBBIC U3MEPUTEIILHBIE TIPUOOPHI, KOMITBIOTEPHBIE TATINKH.

Pa3znea 2. MexaHuKa
Tema 1. Kunemamurka

Mexanuueckoe JaBukeHHE. OTHOCUTENIBHOCTb MEXaHMYecKOoro JBwmxkeHus. Cucrema
orcué€ra. Tpaekropus.

[Tepemenienne, CKOpocTh (CpedHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTepUaIbHONW TOYKH, UX NPOEKIMH Ha OCH CHCTEMBI KOOpAHMHAT. CIl0KeHUE NEepeMELICHU U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPSMOJIMHEHHOE IBIKeHHe. ['paduku 3aBUCUMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NIEPEMEILIEHUS MaTEPUAIIBHOM TOUKU OT BPEMEHH.

CBoOogHOE nasieHune. Y CKopeHrue cBOOOJHOTO MaIeHHsL.
KpuBonuneiliHoe paBukeHHe. J[BH)KEHME MaTEpHAbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOW 110 MOZYJII0 CKOPOCTBIO. YTIJIOBass CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon u

yacToTa obparieHus. LIeHTpocTpeMHUTENbHOE YCKOPEHHE.

Texumueckne yCTpOfICTBa N TPAaKTHYCCKOC TMPHUMCHCHUC: CIUMAOMCTP, JABUIKCHUC
CHapsA 0B, HCIIHBIC U peMéHHLIC nepcaavn.

Jlemoncmpayuu
Mopenb cucTeMbl 0TCU€Ta, WILTIOCTPAIIUS KHHEMAaTHYECKUX XapaKTEPUCTHK JBUKCHUS.
[Ipeobpa3zoBanre ABMKEHUI € UCIIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.



Habmionenue npuxeHus Tena, OpoleHHOro Mo YoM K TOPU30HTY M TOPU30HTANIBHO.

H3mepenne yckopeHus CBOOOIHOTO MaeHHUS.

Hanpapnenue ckopocTu MpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3yuenne HepaBHOMEPHOTO JIBHXKEHHUS C IIEJIbIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanne  COOTHOIICHUS — MEXAY  HyTSAMH,  [POMJACHHBIMM  TEJIOM  3a
MocleI0BaTeIbHbIE pPaBHBIE TMPOMEXKYTKHM BpPEMEHU IMpPU PABHOYCKOPEHHOM JBUKEHHU C
HA4aJIbHOM CKOPOCTBIO, PABHON HYJIIO.

W3ydeHre ABMKEHUS IApUKa B BSI3KON YKUIKOCTH.

W3ydeHue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocuTenbHOCTH ['anunes. Ilepseiii 3akoH Herorona. HepiuanbHbie CHCTEMBI
OoTCU€Ta.

Macca Ttena. Cwuna. [lpuHuun cynepno3unuu cui. Bropoit 3akon Herotona st
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH Hpl0TOHA [1711 MaTepraibHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuyeckas CKOpOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Buabl TpeHus (mokos, ckojibkeHHs, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHHUs U cuia TpeHus nokos. Koagduiment tpenns. Cuna conpoTuBIeHUS
IIPY JIBHKEHHUM TENa B )KUAKOCTU WM rase.

HOCTyrIaTeJ'ILHOC " BpalllaTCJIbHOC ABHUIKCHUC a0COJIFOTHO TBép,[[Ol"O TCIa.

MOMEHT cHIBl OTHOCHUTEIBHO OCH BpamieHus. Ilnedo cuibl. YcinoBHS paBHOBeCHs
TBEPAOTO TeJA.

Texuudeckue YCTpOﬁCTBa U MPAKTUYCCKOC TMPUMCHCHUC: IMOAIINITHUKH, OBHUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBieHME NHEPLMH.

CpaBHeHuE Macc B3aMMOJIEHCTBYIOIIUX TEJI.
Bropoii 3akon Herorona.

N3mepenue cu.



CrioxxeHue Cuil.

3aBUCUMOCTh CHJIbI YIPYTOCTH OT AeQOopMariui.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABEME U MaJICHHUH.
CpaBHeHME CHII TPEHUS TTOKOS, KAUEHUSI U CKOJIbKCHUSI.
VYcnoBus paBHOBeCUs TBEPAOro Tena. Buapl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
Wzyuenue aBm>keHUs OpycKa IO HaKJIOHHOW TJIOCKOCTH.

HWccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHKAIOUIMX B MPYKHHE M PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue yciioBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIET0 OCh BPALCHUS.
Tema 3. 3akoHnbl cOXpaneHUusn 6 MexaHukKe

HmMnynsc MaTepualibHON TOYKH (Telsa), CUCTEMbl MAaTEPUABHBIX TOYEK. VIMITyIbC CHITBI U
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHECHHS UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora cunel. MOIIHOCTE CHIIBL.

Kunernueckast sHeprus mMaTepuanbHOW TOYkH. TeopemMa 00 HM3MEHEHMM KHHETHUYECKOU
SHEPIHH.

[TorenunanbHas 3Heprus. [loTeHManbHas sHeprus ynpyro Ae(popMUPOBaHHOMN NPY>KUHBI.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

HOTGHI_II/IaHBHBIe N HCIIOTCHIMAJIBHBIC CHIIBI. CBs3b pa6OTH HCIIOTCHIUAJIBHBIX CHII C
H3MEHCHHEM MEXaHHISCKOMN SHEPTHUU CUCTEMBI TCIIL. 3aKkoH COXpaHCHUMA MEXaHUYECKOM OHCPIUH.

anyme " HCYIIPYTHEC CTOJIKHOBCHU.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: BOAOMET, KONEp, NMPYKUHHBIN
MIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeakTuBHOE NBUXKEHUE.

[Tepexon mOTEHIIMATBHON YHEPTHH B KHHETHUECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi



W3ydeHrne aOCOJIIOTHO HEYNPYroro yjaapa € IOMOIIBIO JABYX OJMHAKOBBIX HHTSHBIX
MasTHUKOB.VcciieoBanue cBA3M pabOThI CUIIBI C U3BMEHEHUEM MEXaHWYECKOW PHEPrHM Tela Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO KI'yTa.

Paszgea 3. MoJsiekyJsipHasi pu3uKa 1 TEPMOIUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE MTOJIOKEHHS MOJIEKYJIAPHO-KHHETHYECKON TEOPHH M UX OIBITHOE 0OOCHOBAaHUE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYaCTHI]
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUAKOCTEH M TBEPIBIX TeN M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoamdecTBo BemiecTsa.
[TocTostnnast ABorapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnens uneanpHOoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHMHETUYECKOW TEOopuu
ueanpHOro ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpeJHell KHHETHYECKOH SHEepruu
TEIJIOBOTO JBWKEeHMs dactun rasa. [llkama temneparyp KensBuHa. ['a3oBble  3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBiIeHHe U30IIPOLIECCOB: U30TEPMA,
u30Xxopa, nzobdapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITEl, OKa3bIBAIOIIUE JAUCKPETHOE CTPOEHUE BelecTBa, Qororpaguu  MOJIEKYI
OpPTraHUYECKUX COETMHEHUI.

OnbIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Mopens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHS.
Monens, MIUTIOCTpUPYIOLIAs IPUPOLY JaBJIEHUS ra3a Ha CTEHKH COCyZa.

OnBIThI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30MpOLECCHI.
Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

Ormpenenenne Macchl BO3JyXa B KIACCHOM KOMHATe Ha OCHOBE H3MEPEHHH 00bEéMa
KOMHATBHI, IABJICHUS U TEMIEPATYpPbl BO3/1yXa B HEH.

HccnenoBaHue 3aBUCUMOCTHU MCKAY MapaMeTpaMu COCTOSAHUA PA3PCIKCHHOI'O Ira3a.

Tema 2. Ocnoebl mepmoounamuku



TepMoguHamuyeckass cucrema. BHYTpeHHSISE 3HEprusi TEPMOJMHAMUYECKOU CUCTEMBI U
crocoObl €€ uzmeHeHus. KonnuectBo TemioTsl U pabora. BHYTpeHHsAsS 3HEprus 0lHOATOMHOIO
ujeanbHOro raza. Buasl Teronepenadn: TeIIONPOBOAHOCT, KOHBEKIUS, U3TydeHUE. Y IeJbHas
TEIIOEMKOCTD BelecTBa. KoM4ecTBO TEMIOTHI PU TEIUIONEPEIaye.

[Tonsatue 06 ammabatHoM mnpouecce. IlepBblii 3akoH TepmoanHamuku. [IpuMeneHue
HEPBOr0 3aKOHA TEPMOJMHAMUKH K H3ompoueccaM. I'paduyeckas natepnperanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs npoieccoB B MpUpoO/IE.
TemoBele MamnHbl. [TpyuHIMIBL AelicTBUA TEMIOBbIX MalnH. [IpeoOpazoBanus sHEPrUuM B
TeIJIOBBIX MammmuHaxX. KoaddunueHT monesnoro nerictBus TerioBod MamuHbl. [ukn Kapho u

ero Ko3((UIMEHT MOJE3HOTO IeHCTBH. JKOIOTHYECKHE MPOOIEMbI TEIIO3HEPTETHKH.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHWE: JABUIaTellb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEW JHEPruy Tejla MPHU COBEPIICHHH pabOThI: BBUIET MPOOKU U3
OyTBUIKM TOJ ACMCTBHEM C)KaTOro BO3AyXa, HarpeBaHue 3(Qupa B JaTyHHOH TpyOke MyTEéM
TpeHus (BUICOAEMOHCTpAIINSA).

W3MmeHeHne BHYTpEHHEHN 3Hepruu (TemiepaTypbl) Tejla Ipy TeIuionepeaaye.

OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoi TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPAHUsl, PEAaKTUBHOTO JABUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenne yaenpHON TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoont

[Tapoo6pa3oBanue u kKoHaeHcalus. Vicriapenue u kunenne. AGCOIIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTh BO3AyxXa. HachlmeHHbI map. YaenpHas TemioTa mapoodpazoBaHUsl. 3aBUCUMOCTH
TEeMITepaTyphbl KUTICHHS OT JaBJICHUSI.

Teépnoe Teno. Kpucrammueckue u amop@Hbie Teaa. AHH30TPOIHUS CBONCTB KPHUCTAJIIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuanbl. [lnaBneHue u kpucramumzauus. Y AelbHas
TeruioTa miasieHus. Cyonumanus.

YpaBHeHHE TEIIOBOTO OanaHca.

TexHuueckue yCTpOWCTBA M MPAKTUUYECKOE NPUMEHEHUE: TUTPOMETP U TICUXPOMETD,
KJIOPUMETP, TEXHOJOTUU TIOJYYCHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX MapOB.



Kunenue npy NoHWKEHHOM JABJICHUH.
CniocoObl U3MepeHus BIKHOCTH.
Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAILTMYECKOTO BEIIECTBA.
JleMoHCTpanys KpUCTalIoB.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
N3mepenrie OTHOCUTEIBHOM BJIaKHOCTH BO3/IyXa.
Pa3zgea 4. diekTpoauHaMuKa
Tema 1. dnexkmpocmamuxa

OnekTpu3anusi Ten. ONeKTpuYeckuil 3apsa. JlBa BuIa SJIEKTPUUECKUX 3apsiOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

Bzaumopeiictue 3apsgoB.  3akon  Kymona. TodeuHblld  SieKTpUYECKUN — 3apsl.
Onekrpuueckoe noise. Hanpsok€HHocTh 3nekTpuueckoro nossd. [lpuHiun cynepno3unuu

QJICKTPHUUYCCKUX roJiel. JInanm HaHpH)KéHHOCTI/I QJICKTPHUYCCKOI'O ITO0JIA.

PaGora cun QJICKTPOCTATHYCCKOI'0  IIOJIA. ITorenmuan. Pa3HOCTh, MOTEHILMANIOB.
HpOBOI{HI/IKI/I W JUIJICKTPHUKHU B DJICKTPOCTATUICCKOM II0JIC. I[I/IE)JICKTPI/ILIGCKBJI IMPOHUIACMOCTD.

OnektpoéMkocTh. KonaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHACHCATOpa. DHEPrus
3apsHKEHHOTO KOHEHCATOPA.

TexHU4YecKrne YCTpPOMCTBA M MPAKTHYECKOE MNPUMEHEHHE: HJIEKTPOCKOI, SJIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE DJIEKTPONPHOOPOB, KOHACHCATOP, KOMUPOBAIHHBIN
anmapar, CTpyMHBIN IPUHTED.

Jlemoncmpayuu

YCTpolcTBO M IPUHIMUIT JEUCTBUA SJIEKTPOMETPA.

BzaumopencTBue HadIEKTPU3OBAHHBIX TEIL.

DIIEKTPUUECKOE TT0JIE 3apsHKEHHBIX TEIl.

IIpOBOAHUKY B 2JIEKTPOCTATUYECKOM II0JIE.

DJIEKTpOCTaTUYECKas 3alUTa.

JIMdNIeKTPUKY B DJIEKTPOCTaTUYECKOM ITOJIE.

3aBUCHUMOCTh 3J'IeKTpOéMKOCTI/I IUIOCKOI'0  KOHJACHCATOpa OT IUIom@aad IIJIaCTUH,
pacCTodHuAg MCKAY HUMHU U ﬂHBHGKTpHHGCKOﬁ IMPOHUITACMOCTH.

DHeprus 3apsHKEHHOTO KOHACHCATOPA.



Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.
Tema 2. Ilocmoannwiit 3nexkmpuveckuii mok. Toxu 6 paziuunvix cpeoax

DNIEKTPUUYECKHUI TOK. YCIIOBUSI CYIIECTBOBAHUS JIEKTPUUECKOTOo TOKa. McTouHuMKU ToKa.
Cuna Toka. IlocTOSIHHBIH TOK.

Hanpspkenue. 3akon Oma Jy1s ydacTka Lenu.

:‘)J'ICKTpI/ILIeCKOC COIIPOTUBJICHUC. y,I[eJ'IBHOG COIIPOTHUBJICHUE BE€HOICCTBA.
HOCHGI[OB&TG.HBHOG, napajjiCjbHOC, CMCIIAHHOC COCAMHCHNUE TPOBOJHHUKOB.

Pa6oTta QJICKTPHUYCCKOI'O TOKaA. 3aKoH I[)KOYHH—HGHH&. MoIIHOCTh QJICKTPHUYCCKOI'O TOKaA.

DJIIEKTPOABUKYILAsA CUJIa U BHYTPEHHEE COMPOTUBICHUE UCTOYHUKA TOKA. 3akoH Oma st
MOJIHOM (3aMKHYTOM) 3yieKkTpuueckoit renu. KopoTkoe 3ambikaHue.

DJIIeKTPOHHAs MPOBOAUMOCTD TBEPABIX METAIUIOB. 3aBUCHMOCThH COITPOTUBIICHUS] METAJJIOB
oT Temreparypbl. CBEpXIIPOBOANMOCTb.

DJNIeKTpUUYECKH TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOcTBEHHass M NpPUMECHas IPOBOJUMOCTH IOJIYHPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoaa. [lonynpoBoJHUKOBBIE TPHOOPHI.

DNeKTpUYecKUii TOK B pacTBOpax MW paciilaBaxX OAJIEKTPOJIUTOB. DIEKTPOIUTHYECKAS
JUCCOITUAIUS. DIEKTPOJIU3.

DNEeKTpUUYECKHUl TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSITENIbHBINA pa3psia. MonHus.
ITimazma.

TexHu4ecKne yCTpONCTBA U MPAKTUUECKOE MPUMEHEHHE: aMIIEPMETP, BOIBTMETP, PEOCTaT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, BJIEKTPOOCBETUTEIbHBIC MPUOOPHI,
TEPMOMETP  CONPOTHBIICHUS, BAKyyMHBIH  JHOJ, TEPMHUCTOPBI U  (OTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN JTMOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

I/ISMepeHI/Ie CHUJIBI TOKA W HAIIPSIKCHUS.

3aBUCHUMOCTh COIIPOTUBJICHUA MNUWIMHAPHUYCCKUX IMPOBOAHUKOB OT [JIMHBI, IIJIOIIAAU
MOIMCPCUYHOTO CCUCHUSA U MaTCpUalia.

CMemanHoe COCAUHCHUC ITPOBOJHUKOB.

[IpssiMoe u3MepeHue 3IIEKTPOABHMKYIIEH chibl. KopoTkoe 3aMblkaHHE TraJlbBaHUYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHMUS.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.



[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3psii ¥ IpOBOJIUMOCTb BO3/1yXa.
OaHOCTOPOHHSIS MPOBOJIUMOCTD JTHOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul
N3yuenue cMenaHHOTO COeIMHEHHS PE3UCTOPOB.

N3Mepenne  2NEKTpOABMKYLIEM CHJIBI HMCTOYHHMKA TOKA W €r0  BHYTPEHHETO
COIIPOTHUBJICHMUS.

HabGmonenue anexrpomnusa.
Me:xknpeaMeTHbie CBI3H

N3yuenne kxypca ¢usuku 06a3oBoro ypoBHs B 10 Kilacce OCYHIECTBISICTCS C Y4ETOM
COJIepKATENNbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTUKH, OHMOJIOTWH, XUMHH,
reorpadu U TEXHOJIOTHH.

Meosicnpeomemnole nowsimusi, CBS3aHHBIE C HW3YYCHHEM METOJOB HAyYHOI'O ITO3HAHUS:
SBIICHUE, HAy4YHbIA (akT, rumore3a, (Qu3uUecKas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
9KCIIEPUMEHT, MOJICJTUPOBAHUE, MOJICIIb, H3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl  ypaBHEHWH, JuHeiHas (QyHKkuus, mnapabona,
runep6osa, ux rpaduKu U CBOWCTBA, TPUTOHOMETpUYECKUE (PYHKIIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJECTBO, BEKTOPHl M HMX IPOEKLIHUU Ha OCHU
KOOPJIMHAT, CII0KEHUE BEKTOPOB.

bBuonocus: Mmexannueckoe IBUKEHHE B JKUBOM npupoze, Aupdysusi, ocMoc, TEI1oo0MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEMJIOBOE PABHOBECHE), DJIEKTPUUECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus. AUCKPETHOC CTPOCHUC BCHICCTBA, CTPOCHUC aTOMOB W MOJICKYJI, MOJIb BCIUICCTBA,
MOJIAApHass Macca, TCIIJIOBBIC CBOMMCTBA TBépI[I)IX TECII, )I(I/I}IKOCTGﬁ U Ta30B, JJICKTPHUYCCKUC
CBOMCTBaA MCTAJUIOB, DJICKTPOJIUTUYCCKAA JUCCOLUAlIUA, I'AJIbBAHUKA.

TI'eoepaghus: BNaxKHOCTH BO3JlyXa, BETPbI, OapoMeTp, TEPMOMETP.

Texnonoeus: npeodpazoBaHKe JABUKEHUN C MCIOJIb30BAHUEM MEXAHHU3MOB, YUET TPEHUS B
TEeXHHMKE, TOJIIMITHUKY, HCIOJIb30BAHME 3aKOHA COXpPaHEHUs MMIyJbca B TEXHHKE (pakera,
BOJIOMET M JIpyrue), JIBUraTellb BHYTPEHHEr0 CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE
HAaHOMATEpHaJlOB, M  HAHOTEXHOJOIMM,  JJIEKTPOCTaTHYeCKas  3alluTa,  3a3€MIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEp, AJIEKTpOHArpeBaTelbHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.



11 KJIACC
Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpomMaZHUMHAA UHOYKYUA

ITocrosiHHbIE MarHuThl. B3auMOJEHCTBUE MOCTOSHHBIX MarHMTOB. MAarHutHoOe MoJIe.
Bekrop MaruuTHON MHAYKIMU. [[pUHIUIT CynIeprio3uIMU MarHUTHBIX ToJei. JIMHUM MarHUTHOU
uHaykud. KapTtuna aimHui MarHuTHOM MHIYKLIUU T1OJISl TOCTOSIHHBIX MarHUTOB.

MaruuTtHoe 1osie IpPOBOJHMKA C TOKOM. KapTuHa NMHUNA MHAYKIMU MAarHUTHOIO MOJIs
JUTMHHOTO TPSIMOTO IPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOTO NMPOBOJHHMKA, KATYIIKA C TOKOM.
OneiT Opcrena. BzanmoaenicTBre NpoBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HaIIpaBIICHUE.

Cuna JlopeHua, €€ MoLyinbp M HampaBleHHE. J[BH)KEHHE 3apsyKEHHOW 4YacTULbI B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBeHME DNEKTPOMAarHUTHOM HMHAYKUMHM. IIOTOK BEKTOpa MAarHUTHOW HWHAYKIHH.
DNeKTpOABMKYIIAsl CUJIa MHAYKIUHU. 3aKOH JIEKTPOMAarHUTHON uHAyKuuu Papajes.

BuxpeBoe snexTpuueckoe mose. DJIEKTPOJIBWXKYIIAs CUIa HHIYKIUU B IPOBOIHHKE,
JBHKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTS. SIBJI€HNE CAMOMHIYKIIMU. DJIEKTPOIBUKYIASl CHJIa CAMOMHTYKIUH.
OHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DNIeKTPOMarHuTHOE TOJIE.

Texuudeckue YCTPOﬁCTBa U HOPAKTHYICCKOC TPHUMCHCHUC: TIOCTOSAHHBLIC MAIrHHWTHI,
SJICKTPOMAIrHMTEI, DJICKTPOABUTATECIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUI], MHAYKIWUOHHAA ICYb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKIIOHEHNE AJIEKTPOHHOTO MyYKa MarHUTHBIM I1OJIEM.
JInHMM MHIYKIIMM MarHUTHOTO MOJIS.
B3anmopencTeue 1ByX POBOAHUKOB C TOKOM.

Cuna Ammepa.



HevictBue cuiibl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.
SIBieHME ANEKTPOMArHUTHOM UHIYKIIUH.
[IpaBuiio Jlenua.

3aBHCHMOCTD 3JICKTpOI[BI/I)KyIJ_[eI71 CHJIbI MHAYKIIMK OT CKOPOCTH M3MCHCHUA MATHUTHOI'O
IIOTOKaA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3y4yeHre MarHuTHOTO TOJISl KaTYIIKH C TOKOM.

Hccnenoanue qeicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJIEHUS 2JIEKTPOMArHUTHOW MHAYKIIMH.
Pa3pgean 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazcHuUmHbvle KOAe0anus

Konebarenbnas cucrema. CBoOoaHbIE MexaHWueckue kolebanus. [apmoHuveckue
koneOanus. Ilepuon, dacrora, ammiautyga U (asa kosnebaHuil. IlpyXMHHBII MasTHUK.
MatemaTuueckuii MasTHHUK. YpaBHEHHE TapMOHMUYECKUX Kojebanuid. [IpeBpaiiieHue sHEepruu
IIPU TAPMOHUYECKHUX KOJIEeOaHUX.

Konebartenbupiii  koHTYyp. CBOOOJAHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUS B UAEaTHLHOM
Koie0aTeJIbHOM KOHType. AHAJOTUS MEXIYy MEXaHWYeCKUMH U DJIEKTPOMAarHUTHBIMU
konebanusmMu. @opmyna TomcoHa. 3akoH COXpaHEHUS SHEPTUU B UICATLHOM KojeOaTenbHOM

KOHTYpE.

[TpencraBinenue o 3aryxarolux KojeOaHUsX. BbIHyX1eHHbIE MexaHHMYecKue KosieOaHus.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUs.

[lepemennsbiit Tok. CHUHyCcOUIAaNbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKa.
AMIUTMTYIHOE U JEHCTBYIOIIEE 3HAUCHNE CUJTBI TOKA U HAMIPSDKEHUS.

Tpancdopmarop. IlpousBoacTBo, mepenaya W HOTpPEOIEHUE DIEKTPUUYECKOH SHEPrum.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AneKkTposHepruu. KynbTypa uCHoOIb30BaHUS

SJICKTPOSHEPTHHU B MMOBCEOHEBHOM KU3HU.

TexHudeckue YCTpOﬁCTBa U TPAKTUUCCKOC MPHUMCHCHUC! BHCKTpI/I‘-ICCKI/Iﬁ 3BOHOK,
TeHEpaTop NEPEMEHHOTO TOKA, JIMHHUU 3JICKTPOIICpCaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KojiebaTeIbHOM CUCTEMBI (MIPYKUHHBIM WJIM MaTeMaTHYeCKUN
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.



HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.
Hab6nronenue pezonanca.
CB0OOIHBIC AJICKTPOMArHUTHBIC KOJICOAHUSI.

OcuumorpaMMbsl — (3aBUCMMOCTH  CHJIBI  TOKAa M HANpsDKEHUST OT BPEMEHM) UL
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHaHC mpu moOCIeOBaTEIbHOM COEJAMHEHHHM PE3UCTOPA, KATYIIKH WHAYKTHBHOCTH H
KOHJICHCATOpa.

Mogenb TMHAN 3IEKTPOIIepeSauH.
Yuenuueckuii sxcnepumenm, i1abopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH TIEpUOJIa MAJIbIX KOJIeOaHH rpy3a Ha HUTH OT JJIMHBI HUTH U
Macchl Tpy3a.

HccnenoBanne NNEPEMCHHOIO TOKa B LEIIKM M3 MOCICAOBATCILHO COCIMHEHHBIX
KOHACHCATOPA, KaTYIIKHU U PE3UCTOpPaA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

Mexanuueckre BOJIHBIL, yCII0BUs pactipocTpanenusd. [lepuon. CkopocTh pacnpocTpaHEHUs
U januHa BonHbL [lomepeunble W mpononbHble BONHBL. WHTepdepeHmus u audpaxmus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BricoTa Tona. TeMOp 3ByKa.

OJEKTPOMAarHUTHbIE BOJIHBI. Y CIIOBUSI W3JIY4EHHS 3JIEKTPOMAarHUTHBIX BOJH. B3anmuHas
opueHrtanus BekTOpoB E, B, V B anektpoMarautHoil BosiHe. CBOMCTBA DJIEKTPOMArHUTHBIX
BOJIH: OTpa)Xe€HHe, MpeloMlieHue, moispuszanus, audpaxius, uHrepdpepenuus. CKopocTh

SJICKTPOMArdMTHBIX BOJIH.

[Ikana 37EKTPOMAarHUTHBIX BOJH. [IpuMEeHEHHE >JIEKTPOMArHUTHBIX BOJH B TEXHHUKE W
ObITY.

[IpuHUMIIBI paTnOCBA3M U TeneBuaeHus. Paanonokamnusi.

DIIeKTPOMarHUTHOE 3arps3HEHNE OKPYIKAIOIICH CPEIbl.

TexHU4YeCKHe yCTPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: MY3BIKAIbHBIE WHCTPYMEHTHI,
YIbTPa3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIULIMHE, pajap, PaaUuONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacrpoOCTPaHEHHUE TOMEPEYHBIX U MPOJOIBHBIX BOJH.

Kounebmomnieecst Teno Kak HCTOYHHK 3BYKA.



Habmioienue otpakeHus: U NpeaoMIICHHSI MEXaHUUYECKHUX BOJIH.
Habmonenue unrepdepeHny U AMPpakiud MEXaHM4eCKUX BOJIH.
3BYKOBOM pe30HAHC.

HaGmronenne cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIATYIOH U YacTOTOM
KOJIeOaHUiA.

HccnenoBanue  CBOMCTB — AJIGKTPOMArHMUTHBIX — BOJIH:  OTPaXKEHHE, IPEIIOMIICHUE,
noJsipu3anus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsmMonuHeliHOe pacpoCcTpaHEHUE CBETa B OJTHOPOJHOM cpeje.
JIyud cBera. ToOYEUHBII UICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHbI OTpakeHUsI cBeTa. llocTpoeHue n300paxeHHil B IJIOCKOM
3epKa’e.

[Ipenomnenue cBera. 3aKkoHbBl IMpeloMIIeHHs cBeTa. AOCOJIOTHBIM — IOKa3arelsb
npenomiieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIf yrosn MOJHOrO BHYTPEHHETO
OTpaKCHHUS.

Hucnepcus ceeta. CiioxkHbli cocTaB 6enoro cera. L{ser.

Cobupatoniue U pacceuBaronue JuH3bl. ToHkass mnuH3a. DOKYyCHOE pacCTOsHUE W
ONTHYECKas cuiia TOHKOM JuH3bL. [locTpoenue n3odpakeHuil B cOOMparoIUX U pacCEenBaIOIINX
nuH3ax. @opmysa TOHKOW JIMH3bI. Y BEJIMYEHHE, 1aBaEMOE JTUH30M.

IIpenenbl IpUMEHUMOCTH T€OMETPUYECKOU ONTHUKH.

BonnoBas ontuka. HHrepdepenuus cBera. KorepeHTHble HMCTOUYHUKU. Y CIOBHS
Ha0JII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT ABYX CHH(]A3HBIX

KOTCpPCHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpaknuonHas pemérka. YciaoBue HaONIOJCHHUS TJaBHBIX
MaKCHMYMOB IIpH MaJIeHHH MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tonsipusanus ceera.

TexHUueckne yCTpoOWCTBa M MPAKTHUECKOE NPUMEHEHHWE: OYKH, JIyma, QoToamnmapar,
HpO@KHHOHHBIﬁ anr[apaT, MI/IKpOCKOH, TCIJICCKOII, BOJIOKOHHAas OIITHKA, JII/I(l)paKHI/IOHHaSI
pelETKa, NOJISIPOUI.

Jlemoncmpayuu

[TpstMmonHEHOE pachmpoCTpaHeHUe, OTpaXKeHHEe W TperoMieHue cBeTa. OnTudeckue
IPUOOPHI.

ITonHoe BHyTpeHHEE OTpaxeHue. Mojieab CBETOBOAA.



HccnenoBanue CBOMCTB M300payKCHHM B JIMH3aX.
Mozenu MEKpPOCKOTIa, TEJIECKOTIA.

Hab6nronenue naTepdEepeHIIum CBETA.

HaGmonenue nudpaknuu cBera.

HabGnronenue qucnepcuu certa.

[TomrydeHue CeKTpa ¢ TOMOIIBIO PU3MEI.
[Tony4yeHue criekTpa ¢ TOMOIIBI0 AU(DPAKIIHOHHON PEIIETKH.
HaOnroieHue moysipu3aiyy CBETa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
W3mepenue mokasaTess IpeoMIICHHUS CTEKJIA.
HccnenoBanue cBONCTB U300pakKeHUN B JIMH3aX.

HabGmonenue qucnepcuu certa.

Pa3nen 6. OcHOBBI crIeHAIBHON TEOPUHM OTHOCUTEJIBLHOCTH

['paHuIpl IPUMEHUMOCTH KJIACCUYECKONW MexaHMKHU. IlocTynaTel cnenuanbHOM Teopuu
OTHOCHUTEJIBHOCTH: HMHBAapPUAHTHOCTH MOXYJII CKOPOCTH CB€Ta B BaKyyme, IPUHIHNII
OTHOCHUTEJIbHOCTH DUHILTEHHA.

OTHOCHTEIBHOCTD OJTHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHH U COKPAILLIEHUE JITHBI.

OHEeprus U UMIYJIbC PENSTUBUCTCKON YaCTHUILIBI.

CBs13b MacCChI ¢ PHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOMN YaCTUIIBI. DHEPIHS MOKOSI.
Pa3zpnen 7. KBanToBas puszuka

Tema 1. dnemenmol K6anmMoEOU ONMUKU

®oronsl. ®opmyna [Inanka cBsizu >HEpruM POTOHA C €TO0 YACTOTOW. DHEPTUS U UMITYIIC
dboToHa.

OtkpeiTue u wuccienoBanue Goroddpdexkra. Ombitet  A. [I'. CromeroBa. 3aKoHBI
doroaddexra. YpaBHenue DitHmTeitna 1 pororddexra. «KpacHas rpanuna» gporodpdexra.

Hasnenue ceera. OnbiTel [1. H. JIeOenena.

XUMHAYECKOE IEUCTBUE CBETA.



TexHu4yeckue ycTpOWCTBA M TMPAKTHYECKOC HPUMEHEHHE: (OTOAIEMEHT, (OTOIATUHK,
CoJTHEYHas OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®oTod3ddeKT Ha YCTAHOBKE C IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHeIIHETO GoTtodddexra.
CBeToquoI.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OmnwiTel Pesepdopna mo paccesauro o -gactuil. [lmanerapHas
monenb atoMa. [locrynater bopa. Usnydenue u normnomieHue GOTOHOB IpU MEPEXOAe aroma ¢

OJIHOTO YpOBHSl BSHepruum Ha JApyrol. Buasl cnektpoB. CnekTp YpOBHEH 3HEpruuM aroma
BOZIOPOJA.

BosHoBbie cBoiicTBa yactuil. Boaubl ae bpoiiisa. KopryckynspHO-BOIHOBOW Jyanu3M.
CHoHTaHHOE U BBIHYXKJIEHHOE U3JTyUeHHe.

TexHudyeckue yCTpPOMCTBA M INPAKTUYECKOE NPUMEHEHHWE: CIIEKTPAJIBHBIA  aHaIu3
(criekTpocKoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Llemoncmpayuu

Mogens omnbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmronenne nuHelyaThIX ClIEKTPOB U3ITYUEHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
Habmionenue nuHeiiuaToro crnekrpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTHI, JTOKa3bIBaAIOIIIE CIIOKHOCTB CTpPOCHUSA aapa. OTKpBITHE
paauoaktuBHOCTH. OmbITHL Pe3epdopaa mo onpeneneHno coctaBa pauoakKTUBHOTO H3TYUEHUS.
CgoiicTBa anbda-, 6era-, raMMa-u3TydeHus. BiusHue pagnoakTHBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTtkpeiTHE TPOTOHA U HelTpoHa. HykmorHas moxaens sipa IeitzenOepra—Banenko. 3apsi
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacnian. DIEKTpOHHBIH W TO3UTPOHHBIA OeTa-pacmaz. ['amma-usnydenune. 3aKoH
PaAOaKTUBHOIO pacnaja.



DHeprus CBSI31 HYKJIOHOB B sizpe. SnepHbie cuibl. [ledekT macchr sapa.
SAnepusie peakiuu. [lenenue u cuHTE3 A11Ep.

Snepubiii  peaktop. TepmosiaepHbiii cuHTe3. [IpoOmeMbl W TEPCIEKTUBHI  SIEPHOM
SHEPTreTUKHU. DKOJOTUYECKUE ACTICKTHI SJIEPHON SHEPIETUKHU.

OnemMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTop1 HaOJIIOIEHUS U PETHCTPAIH SJIEMEHTAPHBIX YaCTHUII.
dyHaaMeHTalbHbIe B3auMOIeHCTBUS. EquHCTBO (pr3nueckoi KapTHHBI MUpA.

TexHUYECKHE yCTPOWCTBA M MPAKTUYCCKOE NMPUMEHEHHE: JO3UMETp, Kamepa BuibcoHa,
SIICPHBIN peakTop, aTOMHast bomoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusim).
Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Oranbl  pa3BUTUS  aCTPOHOMHUHU. [IpHKIIaJHOE ©  MHUPOBO33PEHYECKOE 3HAUCHHE
ACTPOHOMHH.

Bun 3Bé€3anoro Heba. Co3Be3ausi, spKue 3BE3/bl, IJIAHETHI, X BUAUMOE JABH>KEHUE.

CounHeuHas cucrema.

Connue. ConHeunass akTuBHOCTb. Mcrounuk sHepruum CosHua u 3BE34. 3BE3NBI, UX
OCHOBHBbIE XapaKTepUCTUKHU. JluarpamMMa «CHEKTpalbHBIA KJIaCC — CBETHUMOCTbY». 3BE3MbI
[JIaBHOM TIOCJEN0BATEIbHOCTH. 3aBHUCHUMOCTb «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
MIOCJIEIOBATEIbHOCTH. BHyTpeHHee cTpoeHne 3BE3a. CoOBpPEMEHHBIE MPEACTABICHUS O

MPOUCXOKACHUU U 5BOJIFOIIUA COJ'IHI_Ia U 3BE3I. OTaIbl )KU3HU 3BE3 .

Mineunsiii [TyTe — Hama [ManakTuka. [Tonoxxenue u nprxenne Connua B ["anaktuke. Tumnbl
rajakTuk. PagumorasakTuku u kBazapbl. YEpHbIE IBIPHI B siApax rajJakTHK.

Bcenennas. Pacmmpenue Bcenennoit. 3akon Xa0b6na. Pa36eranue ramaktuk. Teopust
Bonbmoro B3psiBa. PennkToBoe n3nyyenue.

Macmrabnas ctpyktypa Beenennoii. MeraramakTuka.
Hepeménnasie mpobieMbl aCTpOHOMUH.

Vuenuueckue nabnooenus



Habmioienust HeBOOPYKEHHBIM TJIa30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUIN
JUTSL OTIPEJICIICHUS TIOJIOKEHUSI HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3IHUS
CeBepHOro noymapus u sipkue 3BE3/IbI.

Hab6nronenus B treneckon JIynsl, muraner, Maeunoro [TyTu.
O6o0maronee NoOBTOpeHNe

Ponp ¢Qu3uku u acTpOHOMHUH B IKOHOMHUYECKOW, TEXHOJIOTHUYECKOW, COIMATBHOW U
9THUYECKOW cdepax AeATEIIbHOCTH 4YelOBeKa, pPOJib M MeCTO (U3MKM U aCTPOHOMHUHM B
COBPEMEHHOM HAayyHOW KapTHHE MHUpPA, pPOJIb (PHU3HUECKOW Teopur B (HOPMHPOBAHUU
npeAcTaBiIeHu 0 GpU3NUeCcKOi KapTUHE MUpa, MECTO (GPU3NYECKON KapTUHBI MHpa B 00ILEM ALY
COBPEMEHHBIX €CTECTBECHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

MemnpenMeTHHe CBA3H

N3yuenne kxypca ¢usmku 06a3oBoro ypoBHs B 11 Kiacce ocymiecTBisieTcst ¢ y4€TOM
COJIepKATENNbHBIX MEXIIPEIMETHBIX CBSi3e C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnovle nowsimusi, CBS3aHHBIC C H3YYCHHEM METOJOB HAYyYHOI'O ITO3HAHUS:
sBIICHUE, Hay4YHBIA (akT, rumore3a, (Qu3MUeckas BEIMYWHA, 3aKOH, TEOpHsl, HAOIIOJCHHE,
9KCIIEPUMEHT, MOJICJTUPOBAHUE, MOJICIIb, H3MEPEHHE.

Mamemamuxa: pelieHUe CUCTEMbl YpaBHEHHH, TPUIOHOMETpUYECKHE (YHKLMU: CHUHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPbHI M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOJAHBIE 3JIEMEHTapHBIX (DYyHKIIHIA,
MpU3HAKU 110]100MS TPEYTOJIbHUKOB, OIPEEICHNE TUIOIIAIU IUIOCKUX QUTyp U 00bEMa Tel.

buonocus: snektpuyeckue SBICHUS B JKUBOM MpHUpPOJAE, KojedaTeabHbIe IBUKECHHUS B
JKUBOM NIPHUpOJIE, ONTUYECKUE SIBJICHUS B JKMBOM IPUPOJE, ACHCTBUE pajualii Ha >KUBBIC
OpraHU3MBlI.

Xumus: CTpOCHUE aTOMOB W MOJIEKYJ, KpUCTaJUIMYECKassh CTPYKTypa TBEPABIX TeI,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOMN peIETKH, CIIEKTPaIbHbIN aHAIHU3.

l'eocpaghus: MmarHUTHBIE TOJOCAa 3€MJIM, 3aJ€KU MarHUTHBIX pyl, (GoTOochEMKa 3eMHOU
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.

Texnonocus: NAHAU  DIIEKTPOIEpenad, TIEHEPATOp  INEPEMEHHOrO0  TOKAa,  DJIEKTPOABMIaTelb,
MHIYKIMOHHAs Te4b, pajap, pamdonpuéMHUK, TEIEBH30p, aHTeHHa, TenedoH, CBU-neub, MpOeKIMOHHBIHN
anmnapar, BOJIOKOHHasl ONTHKA, COJIHEYHas OaTapes.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenune yuebHoro npeamera «dusmka» Ha ypoBHE cpeHero obuiero oopasoBanus (6a30BbIit

ypOBeHB) JOJIKHO 00ecreyuThb AOCTHIKCHUC CIICAYIOIIUX JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U
MMPEAMETHBIX 06p330BaTeJ'IBHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE Pe3yJbTaThl OCBOCHHS ydeOHOro mpeamera «Du3uka» IOJKHBI OTPaXaTh
TOTOBHOCTh M CHOCOOHOCTH OOYYaroIUXCsl pPyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOeXJAeHUI, COOTBETCTBYIOUIMX TPAAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacumpeHe >KM3HEHHOTO OMNbITa M OIbITa ACATEIHLHOCTH B MPOLIECCE pealn3allii OCHOBHBIX
HAIpPaBIIEHUN BOCIIUTATEIBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh  TPAKITAHCKON TO3UIMUM  OOYy4YaIOIIErocsi KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

NPUHITHE TPAJUIMOHHBIX OOIEYETOBEUECKUX T'YMAaHHUCTHUECKUX M JIEMOKPATUYECKUX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO ACSITENBHOCTh B WHTEpEcax TIpa)kJIaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABIIEHUH B 00pa30BaTEIHLHOM OpPraHU3aIiu;

YMCHUC B3aHMO)IeﬁCTBOBaTB C COHOHMAJIBHBIMH HWHCTUTYTaMHM B COOTBETCTBUHM C HX
(I)YHKI_II/ISIMI/I 1 Ha3HA4YCHUCM,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU E€ATEILHOCTH;
2) NIATPHOTHYECKOTO BOCIIUTAHUS
c(hOpMUPOBAHHOCTh POCCUMCKON I'paKTaHCKON UACHTUYHOCTH, MTATPHOTU3MA;

ONEHHOCTHOC OTHOIICHHUC K TOCYyAapCTBCHHBIM CHMBOJIAM, IOOCTHIXCHUAM pOCCHfICKPIX
y‘{éHLIX B 00JacTu (I)I/I3I/IKI/I 1 TCXHHUKU,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHHUS;



CIIOCOOHOCThH OLIEHMBATh CUTYAllMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSCh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YUCJIE B JEATEIHLHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOECHUE YCTOMUUBOTO OYIYIIEro;
4)3¢cTeTHYecKOro BOCIIUTAHUS:

JCTETHYECKOE OTHOLICHUE K MHPY, BKIIOYasi 3CTETUKY HAYYHOTO TBOPYECTBA, MPHCYIIETO
¢du3nueckoil Hayke;

5) Tpy1oBOro BoCIMTAHMSA:
UHTEpEC K pa3iuyHbiM cdepam MpodhecCHOHATBHONW EATENbHOCTH, B TOM YHUCIIE
CBA3aHHBIM C (U3MKOW U TEXHHKOW, YMEHHME COBEpIIaTh OCO3HAaHHBIM BBIOOp Oymymieit

Mpo()eCCUU U PeaTM30BbIBATh COOCTBEHHBIE )KM3HEHHBIC TUIAHBL;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpa30BaHUIO B 00JacTH (PU3MKU HA
MPOTSKEHUU BCEU KU3HU;

6) 3K0JIOrN4eCKOr0 BOCITUTAHUS

c(OPMHPOBAHHOCTh IKOJIOTUYECKON KYJIBTYPBI, OCO3HAHWE TJIOOAIBLHOTO XapakTepa
9KOJIOTHYECKUX MPoOIIeMm;

IJIAHUPOBAHUE M OCYILIECTBJIEHUE NEHCTBUM B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
1eJeil yCTOMYMBOTO pa3BUTHSI YETIOBEUYECTBA;

paclIMpEHHUE OMbITa JEATEIBHOCTH OKOJOTMYECKOM HANPABIECHHOCTH HAa OCHOBE
MMEIOIINXCS 3HAaHUH 0 (PHU3HMKe;

7) HECHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMHPOBAHHOCTh  MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS (PU3MUECKON HAYKH;

OCO3HAaHHE LIEHHOCTU HaY4YHOMH JEsITeNbHOCTHU, TOTOBHOCTh B MPOLECCE U3YUCHUS (PU3UKU
OCYIIIECTBIISATh IPOEKTHYIO M UCCIIEN0BATENBCKYIO IEATENbHOCTh UHANBHIyaJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eCTBUS
Ba3oBble JJoruueckue geiicTBUA:

CaMOCTOSITENIbHO (OPMYJIUPOBAaTh U aKTyalH3UpoOBaTh MpobiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;



OonpeacIATh HEIN OACATCIBHOCTH, 3a4aBaTh MapaMETPbl U KPUTECPHUU UX JOCTHUIKCHUSA
BBISABJIATh 3aKOHOMEPHOCTH U ITPOTHBOPEUYNA B paCCMaTPpHUBACMBIX (1)I/ISI/I‘I€CKI/IX SIBJICHUAX

pa3pabaTbiBaTh IUIaH PELICHUs IPoOIeMbl ¢ YUETOM aHAIM3a UMEIOIINXCA MaTepUaIbHbIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTBb KOPPEKTHUBBI B JACATCIBHOCTH, OLICHMBATH COOTBCTCTBHE PE3YJIbTAaTOB ILEC/IAM,
OLICHUBATb PUCKU MOCJIEICTBUI ACATCIIBHOCTH,

KOOPJAMHUPOBaTb M BBIIOJHATH pabOTy B YCJIOBHUSIX pPEAJbHOTO, BHUPTYaJIBHOTO U
KOMOHMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBATbh KPCATUBHOC MBIIIJICHUC ITPU PCIICHUHN JKU3HCHHBIX HpO6J’I€M.
ba3oBble nccienoBarebCcKue 1eiCTBUA.

BJIAJICTh HAayYHOW TEPMHUHOJIOTHEH, KIIFOYEBBIMH TOHATHAMU M METOJaMH (DU3HUYECKOU
HaYKU;

BJIaJI€Th HaBbIKAMM Yy4eOHO-HCCIEeI0BATEIbCKON U MPOEKTHOM NEATENbHOCTH B 00JacTH
($u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOUCKY METO/OB PELICHMs 3aa4
(bu3n4ecKoro coxepkaHusl, IPUMEHEHHUIO Pa3JInYHbIX METOI0B MIO3HAHMS;

BJIQJIETh BUJAAMU JAEITEIBHOCTU M0 IOJYYEHHIO HOBOTO 3HAHUS, €ro HHTEpPIpETaluy,
npeoOpa3oBaHUI0 W MPUMEHEHHMIO B Pa3IMYHBIX Y4YeOHBIX CHTyallUsX, B TOM 4HCIE INpHU
CO3/1aHUU Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TIPUYMHHO-CIIEJICTBEHHBIE CBSI3U W aKTyaJIM3MpOBaTh 3aJady, BBIIBUTATh
TUIOTE3y €€ pelIeHMs, HaxOOuUThb AapryMEHThl Ui J0Ka3aTelIbCTBA CBOMX YTBEPXKICHUU,

3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

AHAJIU3UPOBATH MOJIYUYCHHBIC B XOAC PCHICHUA 3a]a4r PE3YIbTAThl, KDUTHUYCCKU OLICHUBATD
HUX JOCTOBCPHOCTD, ITPOTHO3UPOBATL USMCHCHUC B HOBBIX YCJIOBUSAX;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4K B 00pa30BaTEIbHON JEATENbHOCTH, B TOM
quciIe IPU U3Y4YeHUH (PUBHKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLEHUBATh IPUOOPETEHHBIN OIBIT;

yYMEThb MEePEHOCUTH 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 00aCTh KU3HEEATEIbHOCTH;
YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEJIAraTh OPUTMHAIBHBIC TOAXObI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 3a]1a4H, TONYCKAIOIINE albTepHATUBHBIEC PEILICHUSI.

Pabora ¢ nnopmanmeii:



BJIQ/IETh HABBIKAMH MOJIyuYeHUs MHGOpMaAIUU (PU3UUECKOTO COJEpKaHUS M3 HCTOYHHUKOB
pa3HbIX THWIIOB, CaMOCTOSITEIbHO OCYLIECTBJISATh IIOMCK, aHAJIM3, CUCTEMATHU3alMI0 U
MHTEPIIPETALNIO UH(POPMALIMK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTaBICHHUS,

OLICHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCIIONIb30BaTh CpeACTBa HH(MOPMALMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHI B
pPELICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/lad C COOIIOJEHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeHtsl, MPaBOBbIX U
ATHUYECKUX HOPM, HOpM HH(OPMAIIMOHHON OE301MaCHOCTH;

co3/aBaTh TEKCThl (DU3MUECKOTO COJIEpKaHUs B pa3IUYHbIX QopmaTax ¢ y4€ToM

Ha3HAueHUs MWHPOPMALMU U LEJIEBOM ayAWTOpUH, BBIOMpAs ONTUMAIBHYIO (GOpMY
[IPEICTABIICHNS U BU3YAIIM3aLIUHU.

KoMMyHMKaTHUBHBIE YHUBEPCAJbHbIE YUeOHbIe 1eHCTBUSA:
OCYIIECTBIISITH OOIICHHE HA ypoKaX (PU3MKU U BO BHEYPOUHOH JEATEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HMCIOJIb30BAaHUEM SI3BIKOBBIX
CPECTB;

IMOHUMATh U UCIIOJIB30BaTh IPCUMYILCCTBA KOMaHJIHOH 1 HHﬂHBHHyaHLHOﬁ pa60TBI;

BLI6I/IpaTI> TEMAaTUKyY U METOJAbl COBMCCTHBIX JEHUCTBUH C y‘{éTOM O6I.I.[I/IX HHTCPECOB U
BO3MOKHOCTEH KaXJ0T0 4JI€Ha KOJIJICKTHUBA,

IPUHUMATh LEIU COBMECTHOM JEATEIBbHOCTH, OPraHU30BbIBATH W KOOPIAMHUPOBATH
JIEUCTBUSA MO €€ OOCTUKEHMIO: COCTAaBIIATh IUIAH JEWCTBUM, PACHPEACNSTh POJIU C YYETOM

MHEHHMH yJaCTHUKOB, 00CYKAaTh Pe3y/IbTaThl COBMECTHOM paboThl;

OLIEHUBATh Ka4eCTBO CBOETO BKJIA/a M KAXKAOTO YYaCTHHKA KOMaHJbl B OOIIUI pe3yabTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IIPOCKTHI, OLCHUBATH HWACU C IMO3HMIIMUW HOBHU3HLI, OPUTHWHAJIIBHOCTH,
HpaKTI/I‘{eCKOﬁ 3HAYUMOCTH;

OCYIICCTBIATE TIIO3UTUBHOC CTPATECTHYCCKOEC TIIOBCACHUC B PA3JIMYHBIX CHUTyalluAax,
MMPOSABJIATE TBOPUYCCTBO U B006pa)KCHI/IC, OBITH WHHUIIMATHUBHBIM.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranuzanms:



CaMOCTOSITENIbHO OCYHIECTBIIATh I[MO3HABATEIbHYIO NEATEIBbHOCTh B 007acTH (U3MKH H
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOATENIBHO COCTABJIATh IUIAH PEUICHUS PACYETHBIX M KA4E€CTBEHHBIX 3a]ady, IUIaH
BBIIIOJIHEHUS] IIPAKTUYECKOM paboThl ¢ Y4YETOM HMMEIOLUXCA PecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

JlaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

pacuupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;

Jie7laTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, Oparb Ha ce0si OTBETCTBEHHOCTh 3a
pelieHue;

OLICHUBATh MTPHOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (OPMHUPOBAHUIO U MPOSBICHUIO HPYIULUM B o0gactu  (HU3MKH,
MIOCTOSIHHO IOBBILLIATh CBOW 00pa30BaTENIbHbIN U KyJIbTYPHbBIH YPOBEHb.

CﬁMOKOHTpOJIb, IMOIHMOHAJILHBIA HHTEJJIEKT:

JaBaTb OLCHKY HOBLIM CHUTYyallMsAM, BHOCHUTb KOPPCKTHBBI B JCATCIbHOCTb, OLUCHHWBATDH
COOTBCTCTBHC PC3YJILTATOB LICTIAM,

BJIaJACTh HaBbIKaMU IM03HABATCIIHLHOM pe(i)HeKCI/II/I KaK OCO3HaHHs COBCPIIACMBIX I[CflCTBI/IfI
N MBICJIUTCIIBHBIX MTPOLECCOB, UX PEC3YJIbTATOB U OCHOBaHHﬁ;

HCIIONIE30BATh PUEMBI pedIeKCHH JIJIS OLIEHKH CUTYalliH, BBIOOpA BEPHOTO PEUICHHUS;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 UX CHIKEHUIO;

NPUHUMATh MOTUBEI U apI'yMEHTHI IPYTUX IIPU aHATIU3€ PE3YNIbTAaTOB AEATEIILHOCTH;

MMPpUHHUMATDH C€6$I, IIOHHUMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

NPUHUMATh MOTUBBI U apIyMEHTBI IPYIUX IIPU aHAJIN3€ PE3YJIbTaTOB NEATEILHOCTH,

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B nporecce mocTrkeHus: TMUHOCTHBIX PE3YJIHTaTOB OCBOCHHUS MPOTPAMMBI MO (U3UKE NS
YPOBHsI CpefHero oO0Iero o0pa3oBaHus y O0yYarOIIMXCS COBEPIICHCTBYETCS AMOIMOHATBHBIN

HWHTCIIJICKT, npennonarafomnﬁ C(I)OpMHpOBaHHOCTBI

CaMOCO3HaHUsI, BKIIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE DMOIMOHATBFHOE COCTOSHUE,
BHJICTh HAIMPaBJICHUS PA3BUTHSI COOCTBEHHOM YMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUS, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIOCOOHOCTh aJalTUPOBATHCA K HMOIMOHAIBHBIM
WU3MEHEHUSM U TPOSIBISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

BHYTPCHHEH MOTHBALIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKECHHIO LIEIU U YCIEXYy,
ONTHMH3M, HHULIMATUBHOCTH, YMEHHUE IEHCTBOBATH UCXOAS U3 CBOUX BO3MOXKHOCTEH;



OMIIaTHH, BKJ'I}O‘IaIOHIeﬁ CIIOCOOHOCTh ITOHMMATH OSMOIHNOHAJIIBHOC COCTOAHUE JOPYI'UX,
YUYUTBIBATH €TI0 IMPHU OCYHICCTBJICHUA OGH_ICHI/ISI, CIIOCOOHOCTB K COYYBCTBUIO U COIICPCIKNBAHULIO,

COMaJIbHBIX HAaBBIKOB, BKJIFOYAIOIIIMUX CIIOCOOHOCTh BBICTpAaNBAaTh OTHOLICHUA C APYTUMHU
JIFOAbMU, 386OTI/ITBC${, IIPOABJIATH HHTCPEC U pa3p€uIaTh KOH(bJ'II/IKTBI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenus B 10 kiacce npeaqMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh Ha MPHUMEPax pojb U MECTO (U3MKU B (POPMUPOBAHMH COBPEMEHHOMN
HAay4YHOW KapTUHBI MHpA, B Pa3BUTUH COBPEMEHHON TEXHUKH M TEXHOJOTHH, B MPAKTUUYECKON
JNeITEeIILHOCTH JIFOICH;

VYHUTHIBATh TPAHHUIBI MPUMEHEHUS HW3YYCHHBIX (U3UYCCKUX MOJICICH: MaTepHualibHas
TOYKa, MHEpLHUAJIbHAsA CHUCTeMa OTCYETA, aOCOMIOTHO TBEPAOE TENO, MIACAIbHBIA Ta3, MOJEIH
CTPOCHHMSI Ta30B, KUJIKOCTEH W TBEPABIX TEJ, TOYCUHBIH DIICKTPUYCCKUN 3apsl NMPH pEUICHUN
dbu3nUecKux 3a1ay;

pacnio3HaBaTh (U3NYCCKUE SBJICHHS (IIPOIECCHI) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KUHETUYECKON TEOpPUM CTPOEHUS BEIIECTBA U 3JIEKTPOJAMHAMHUKU:
pPaBHOMEpHOE M PpaBHOYCKOPEHHOE NpPSIMOJIMHENHOE IBUKEHHE, CBOOOAHOE MaJeHHE Ted,
JBIDKEHUE 110 OKPYXHOCTH, WHEpLUs, B3auMojaeucTBue Tei, auddysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XKUAKOCTEH M TBEPABIX TeJ, U3MEHEHHUE 00bEMa TeJl MpH HarpeBaHUU
(oxJaxIeHun), TEeMJI0BOE PaBHOBECHUE, UCTIApEHHEe, KOHACHCAIUS, IIaBJICHHEe, KPUCTAIITN3AIus,
KHUIIEHUE, BIAKHOCTh BO3J/lyXa, MOBBIIICHUE JAaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM
CoCyZe, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMsI raza B HM30IpPOLECCAX, DJIEKTpU3aLus Tell,
B3aUMOJICVICTBUE 3apsI0B;

OIMMUCBIBATH MCXAHUYCCKOC ABHIKCHUC, HCIIOJIB3YA (1)I/ISI/III€CKI/IC BCJIMYHHBI: KOOpAWHATA,
IyThb, NCPEMCIICHUEC, CKOPOCTh, YCKOPCHUC, MACCa TCJIa, CUJId, UMITYJIBC TCJId, KUHCTUYCCKAA
SHEprusd, NOTCHIHAJIbHAA OHEPTHA, MCXaHUYCCKas pa60Ta, MCXaHUYCCKasA MOINHOCTb, IIpH
ONMMCAaHUMU TPABUJIBHO TPAKTOBATH (I)I/I3I/ITICCKI/II71 CMBICJI HUCIIOJIB3YEMbIX  BCIIMYUH, HX
0003HAaYCHHS U CANHUIIBI, HAXOJAHUTDH (I)OpMy.]'IBI, CBA3BIBAOIIUC NAHHYIO (I)I/I3I/I‘-ICCKYIO BCIIMYUHY
C ApYTUMHU BCINYHNHAMU,

OMMUCBIBATH M3YYCHHBIC TCIIJIOBBIC CBOIMCTBA TEII M TCIUIOBEIC ABJICHUSA, MUCIIOIB3Yys
(I)I/I3I/I‘-ICCKI/IC BCJIMYMHBI: JAaBJICHUC Ta3ad, TCMIICpaTypad, CPEAHAAd KHHCTUYCCKAss OSHCPIusd
Xa0TUYCCKOro ABHMXKCHHUA MOJICKYJ, CPCAHCKBAApAaTH4YHAsA CKOPOCTb MOJICKYJI, KOJHUYECTBO
TCIIJIOTBHI, BHYTPCHHSASA SHCPIUs, pa60Ta rasa, KOB(I)(I)I/II_II/IGHT MOJIC3HOTO ,Z[CﬁCTBPISI TCIIJIOBOT'O
ABUTATCIIA; IIPpU ONMMCAaHWUU ITPAaBHUJIBHO TPAKTOBAThH CbI/ISI/I'-IeCKI/Iﬁ CMBICJT UCITIOJIB3YEMBIX BCJIUYHMH,
UX 00O03HAYCHUS U CAWHUIBI, HAXOIUTb (I)OpMYJ'ILI, CBA3BIBAIONIUC JAHHYIO (bI/ISI/ILICCKy'IO
BCJIIMYHHY C APYTUMH BECIUYMNHAM,

OINUCBIBATh M3YYECHHBIE JJICKTPUUYECKHE CBOWCTBA BEIIECTBA M AIIEKTPUUECKHE SIBICHUS
(TIportecchl), UCTONb3Ys (PU3UUECKUE BETUUMHBL AJIEKTPUUECKUH 3apsijl, dJIEKTPUUYECKOe IOJIE,
HaNpsDKEHHOCTh  IOJI, MOTEHIMAJ, Pa3HOCTh IOTEHLUUAIOB; IpPHU ONUCAHUU IPABUIBHO



TPAaKTOBaTh (PU3MUECKUI CMBICI MCIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M EIUHULIBL
yKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOLINE JAHHYIO (DU3MUECKYIO BETHMUMHY C IPYTHMHU BEIMYMHAMH;

AHATM3UPOBATh (DU3MUYECKUE TPOIECCHl U SIBICHUS, UCTOIB3Ysl (U3NYCCKUE 3aKOHBI H
MPUHIMIIBL: 3aKOH BcemupHoOro Ttsrorenus, |, |1 u Il 3akonsr HproToHa, 3akoH coxpaHeHUs
MEXaHHYECKON dHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCa, PUHITUI CYTIEPIIO3UIIMH CUJI, TIPUHIIUTIT
PaBHONPABUsI MHEPIMAIBHBIX CHCTEM OTCUETA, MOJCKYIISIPHO-KMHETHYECKYIO TEOPHIO CTPOCHHUSI
BEIIICCTBA, TAa30BBbIC 3aKOHBI, CBS3b CPEIHEH KUHETUYECCKOW HHEPIHH TEIUIOBOTO JIBHKEHUS
MOJICKYJ C a0COJIFOTHOM TeMIlepaTypou, MEPBBIH 3aKOH TEPMOJIWHAMHKH, 3aKOH COXpPaHCHHSI
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, MpW 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTUYeCKOE BBIPAKEHHE U YCIIOBUS (IPaHUIIBI, 00JIaCTH) IPUMEHUMOCTH;

00BACHATH OCHOBHBIE IIPUHIOUIIBL I[CﬁCTBHH MalllMH, HpI/I60pOB N TCXHUYCCKUX YCTpOfICTB;
pasiindaTth yCJI0BUA UX 0e301IaCHOTO MCII0IL30BAHUS B IMOBCEAHEBHOM KU3HU,

BBINOJIHATh 3KCIIEPUMEHTBl 10 MCCIEIO0BAaHUI0 (U3NYECKUX SIBICHUH W TPOLIECCOB C
UCTIOIb30BAaHUEM TPSAMBIX M  KOCBEHHBIX HW3MEPEHUH, TpU O3TOM  (OPMYIHPOBATH
npobiemy/3agayy M TUNOTE3y Y4eOHOro SKCHEpUMEHTa, CcoOMpaThb YCTaHOBKY U3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BBIBOJKI;

OCYIIECTBIISITh TPSIMbIE M KOCBEHHBIE HW3MEPEHUs (PHU3MUECKUX BEIWYHH, TP STOM
BbIOMpPATh ONTHUMAJbHBIN CIIOCOO H3MEPEHUs M HCIOJb30BATH HM3BECTHBIE METOAbl OLEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

MCCJIEIOBATh 3aBUCUMOCTU MEX]y PU3NUECKUMU BEJIMYMHAMU C UCIIOJIb30BaHUEM IPSIMBbIX
U3MEPEHUl, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH pPe3yJbTAThl MOIYy4YE€HHOMN
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BUAE TaOmuU M rpaduKoB, AenaThb BBIBOABI IO
pe3yibTaTaM UCCIIE0BaHuUS;

coOnronarh mpaBuia Oe30MacHOro Tpyna IMpH MNPOBEACHUM HCCIEIOBAaHUM B pamKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEeI0BAaTENIbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI10BaHNUS;

pemath pacu€THble 3aJaud C SIBHO 33JaHHOM (U3MUYECKOW MOJENbI0, HCIOJIb3YS
(bu3nyeckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHaJM3a YCIOBHS 337a4M BIOUpPATh (PU3HUECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUMMBbIE IJs €€ peleHus,
IPOBOJUTH PAcUYEThl U OLIEHUBATh PEAIbHOCTH MOyYEHHOTO 3HaUeHUs (PU3HUECKON BETMUUHBL;

pemiarh KauyeCTBEHHbIE 3aJauyd: BBICTPAWBAaTh JIOTUYECKH HEMPOTUBOPEUMBYIO IIEMOUKY
PacCyXJIEHUI ¢ OTOPOH HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCMOJIb30BaTh TPU  pEIIeHHMH Y4YeOHbIX 3aJad COBpPEMEHHbIe HH()OPMALMOHHBIE
TEXHOJIOTUH JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUU U MPEACTaBICHUS y4eOHOU u
HAYYHO-TIOMYJISIPHONH HMH(OpMAIMM, MOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHAJIM3UPOBATh MOJIy4aeMyro HH(OpMaIINIO;

MPUBOJIUTH MPUMEpPHI BKIIaZa POCCUMCKUX U 3apyOeXHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, 00BbSCHEHHE MIPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOpETHYECKHE 3HaHUS 1O (U3MKEe B TOBCEAHEBHOW JKU3HU IS
oOecrieyeHus O€30MAaCHOCTH MPHU OOpAIEHUHU C TPHOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUs 3/I0POBbS U COOIOICHUS HOPM SKOJIOTMUYECKOT0 MOBEACHUS B OKPYKaIOILEH Cpee;



paboTaTh B rpyMIie C BHIMOIHEHUEM PA3IMYHbBIX COI[MAIBHBIX pOJIeH, IUIaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTAaHJAPTHBIX CUTYalMSX, al€KBaTHO OLIEHMBATh BKJIAJ Ka)KJOTO M3 YYAaCTHUKOB IPYIIbI B
pelIeHHe paccMaTpUBaeMOi MPOOIIEMBI.

K xonny oOyuenust B 11 kJiacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpPUMEPax pojb U MeCTO (U3MKU B (DOPMUPOBAHMH COBPEMEHHOMN
Hay4YHOU KAapTUHBI MHUPA, B PA3BUTUHM COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUDA;

YUUTBIBATh TI'PaHUIbl IIPHUMCHCHUA H3YUYCHHBIX (I)I/ISI/ILICCKI/IX MOI[GJ'IGﬁI TOYCYHBIN
E)JIGKTpI/ILIeCKI/Iﬁ 3apsan, Jyd CBCTa, TOYCYHBIM HCTOYHHUK CBC€Ta, AACpHad MOICJIbL aroma,
HYKJIOHHAasA MOACJIb aTOMHOTI'O AApa IIPHU PCIICHUN (bI/IBI/ILICCKI/IX 3aJa4,

pacnio3HaBaTh (U3NYCCKUE SBJICHHS (IIPOIECCHI) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAHTOBON (DU3MKHU: 3JEKTpUYECKAsi MPOBOJUMOCTD, TEIIIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHWUTHOE JCHCTBUS TOKA, B3aMMOJCHCTBHE MAarHUTOB, JJICKTPOMArHUTHAs
WHAYKINS, JACWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHHK C TOKOM U JBWXKYILIUICS 3apl,
AJIEKTPOMATrHUTHBIE KOJICOaHUsSI U BOJIHBI, TPSIMOJIMHEMHOE paclpOCTPAHEHUE CBETA, OTPAKEHUE,
npenomiieHue, HHTepdepeHuus, audpakuus U TMOJSIPU3ALUS CBETa, JUCIEPCUsi CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0PO/Ia, €CTECTBEHHAsI U MICKYCCTBEHHAs PaInOaKTUBHOCTD;

ONKCHIBATh M3YyUEHHBIE CBOMCTBA BEILECTBA (DJIEKTPUYECKHE, MarHUTHBIE, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOAUMOCTD PA3IUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCTONB3Yysl (U3UYECKHUE BEJIUYMHBL: HJIEKTPUUYECKHM 3apsil, cuja TOKa, DSJIEKTpUYECKOoe
HaIpsDKEHUE, JIEKTPUYECKOE CONTPOTHUBIICHHE, PA3HOCTh OTEHIIMAIIOB, MIEKTPOABIKYILAS CHUIIA,
paboTa Toka, MHIYKIMS MarHUTHOro Mouisi, cwia Amnepa, cuia JlopeHa, MHIYKTHBHOCTb
KaTYILIKH, SHEPTUsl 3JIEKTPUUYECKOI0 M MarHUTHOTO IOJIEH, MEepUOJ] W 4YacToTa KosieOaHui B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U Cujla TOKa B IPOILEcCe TapMOHUYECKHUX 3JIEKTPOMArHUTHBIX
KoneOaHul, (OKyCHOE pacCTOSHHE M ONTHUYECKas CHUjla JIMH3bI, IpPU ONUCAHUM IPaBUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYMH, WX O0003HAu€HUs M EAMHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO BEIMUUHY C APYTUMHU BEJIUYHMHAMY;

ONKCBHIBATh M3y4YCHHBIE KBAHTOBHIE SIBICHUS U TPOLECCHI, HCHOJIB3yd (U3NUYECKHE
BEJIMUMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMoJlypacnaja, SHEpPrus CBSI3M AaTOMHBIX sJep, HpPU OMUCAHUHU
MPaBWIBHO TPAaKTOBaTh (DM3MUECKUN CMBICI HCHOJIb3YEMbIX BEJIMYMH, MX OOO3HAYeHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOLINE TAHHYIO (PU3UYECKYIO BEIMYMHY C JPYTUMH
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKON BEJTMUHHBI;

AHAJIN3UPOBATH @Hanecxne mponecCbl U ABJICHUSA, HCIIOJIb3YS (bHBI/I‘IeCKI/Ie 3aKOHBI U
OpUHIMIBE: 3akoH OMa, 3aKOHBI TIOCTEAOBATENBHOTO U MAPAIEIBHOTO COCIUHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH SJIEKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PaCIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHME OHWHImTeHHa 11 Qortodddexra, 3aKOH COXPAHEHUS DHEPTUH, 3aKOH
COXpAaHECHHSI HMITYJIbCA, 3aKOH COXPaHCHHsI DSJCKTPHUUECKOTO 3apsifa, 3aKOH COXpPaHEHUS



MaccoOBOTO YHCJa, MOCTynaTthl bopa, 3aKOH paguoakTUBHOTO pacmajaa, MpU TOM pPa3uvaTh
CJIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MATeMaTUUYECKOE BBIPAKEHUE U YCIOBHS (TPaHUIIBL,
00J1aCTH) TPUMEHUMOCTH;

OIpesieNATh HAIpaBJICHUE BEKTOpAa MHAYKIUM MAarHUTHOTO IOJS MPOBOJAHMKA C TOKOM,
cuibl Amrnepa u cuibl Jlopenna;

CTPOUTH U OIMHCHIBATH I/I306pa)KeHI/I€, COo31aBacMoOC IJIOCKUM 3CPKAJIOM, TOHKO .HI/IH30f/'I;

BBINOJIHATh 3KCIEPUMEHTBl II0 HUCCIEIOBAaHMIO (DU3MYECKMX SBJIECHUH M IPOLECCOB C
UCTIOJNB30BAHUEM TPSAMBIX W KOCBEHHBIX HW3MEPEHUH: Tmpu 3TOM  (OPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaTb YCTAHOBKY M3
IPEI0KEHHOT0 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYIHPOBATH BBIBOJIBI;

OCYIIECTBIISITh TPSIMbIE M KOCBEHHBIE HW3MEPEHUs (HU3MUECKUX BEIWYHH, TP STOM
BbIOMpPATh ONTHUMAJbHBIN CIIOCOO H3MEPEHUs M HCIOJb30BATh HM3BECTHBIE METOAbl OLEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCHMOCTH (PU3MUYECKUX BEIMYUH C MCIIOJIB30BAaHUEM IPSIMBIX U3MEPECHUM:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PUKCHPOBATH PE3YIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
¢u3nUecKkux BEIMYMH B BHAEC TaOMUIl W TpaduKoOB, [AenaTh BBIBOABI IO pe3yiabTaTaM
UCCJIEI0BAHMS;

coOnronarh mpaBuia Oe€30MacHOro Tpyda IpH MPOBEACHUM HCCIEIOBAaHUN B paMKax
yu4eOHOro 9SKCIEepUMEHTa, Y4eOHO-UCCIENOBATENLCKOM M TMPOEKTHOW JESTENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHUS;

pemath pacuy€THble 3aJaud C SIBHO 3aJaHHOM (PU3MYECKONW MOJAENbI0, HCIOJIb3YS
¢u3nyeckre 3aKOHbI M MPUHIUIIBI, HA OCHOBE aHaJIM3a YCIOBUS 3aJaud BBIOMpATh (U3NYECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (QOpMYJbl, HEOOXOIUMMBbIE IJsl €€ peleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYecKoi BEIMUHHBI,

pelarb KauyeCTBEHHbIE 33Jaud: BBICTPAWBATh JIOTUYECKH HEMPOTUBOPEUMBYIO LEMOYKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS,

UCMOJb30BaTh TPU pEIIeHUH YYeOHbIX 3aJad COBpPEMEHHbIe HH()OPMALMOHHBIE
TEXHOJIOTHUH JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPHpPETAUU U MpeICTaBiIeHUs] y4eOHOU u
HAYYHO-TIOMYJISIPHOH HMH(OpPMAaIMY, MOJYYEHHOM W3 pa3IUYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIy4aeMyro HH(OpMaIINIO;

OOBICHSTH IPUHOMUIIBI }IGI\/'ICTBI/ISI MalInuH, HpI/I60p0B N TCXHUYCCKUX yCTpOﬁCTB, pasinvdaTtb
YCJI0BUSA UX 0€30I1aCHOT0 UCIIOJIb30BaHUS B HOBCCI[HCBHOfI JKHN3HH,

NPUBONUTH MPUMEPHI BKIIA/Ja POCCUMCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BbSCHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCMOJIb30BaTh TEOPETHYECKHE 3HAHWS 10 (U3MKe B TOBCEIHEBHOW IKM3HM JUIf
obecrnieueHns 6€30MacHOCTH MpU 00pallleHUuH ¢ MPUOOPaMH U TEXHUUECKUMHU YCTPOUCTBAMU, ISt
COXpPaHEHHs 3I0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO IOBEICHUS B OKpYXKaIOIIE cpene;

paboTaTh B IpyIIie ¢ BBIMOJIHEHUEM Pa3IMYHBIX COIMATIBHBIX POJICH, IIIAHUPOBATh PadbOTy
IpyNIbl, palMOHAIBHO paclpelesaTh OOA3aHHOCTU W IUIAHUPOBAaTh JIEATEIBHOCTh B



HECTaHJAPTHBIX CHUTYAIlHsX, aJleKBATHO OICHWBATH BKJAJ KaXKIIOTO W3 YYaCTHHKOB TPYIIBI B
peLICHUE PaccMaTpPUBACMOIl TPOOIIEMBI.



