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INOACHUTEJIbHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHErO 00IIero ooOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHMH M TpeOOBaHMM K pe3ylbTaTaM OCBOECHUS OCHOBHOM
oOpasoBarenbHON Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
GdenepanbHOi paboueil HporpamMMbl BOCHUTAHHMA M KOHLENIMM IPENoAaBaHUsl y4yeOHOro
npenvera «®Du3uka» B 0o0pa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  Denepanuu,
peaTn3yoIX OCHOBHBIE 00pa30BaTeIbHbIC IPOrPAMMBI.

Copnepxanue nporpaMMbl 1O (pU3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 06a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIESTEIbHOCTHOIO noaxoaa. IIporpamMma o ¢pu3uke cooTBETCTBYET
tpeboBanusM ®I'OC COO k mIaHUpPyEeMBbIM JIMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pesyibTaraM OOYYeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PeaTU3alMd MEXIIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEJHEro oOlero odpa3oBaHus, MJIaHUPYEMble
pe3ysbTaThl OCBOEHHUS Kypca (U3UMKU: JIMYHOCTHBIE, METalpeAMETHbIE, IpeIMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAaHUpPYEMbIE Pe3y/IbTaThl OCBOCHUS Kypca (pU3UKU Ha 6a30BOM YpOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cojepxaHue yyeOHoro npeamera «Pu3ukay 1o rogam o0yueHus..

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BBICTYIIAsl B KAYECTBE yu4eOHOro
npeaMeTa B LIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIAJ] B CUCTEMY 3HaHHN 00 OKpYXKaloLleM MUpE.
HIkonbHBI Kypc (U3MKH — CHCTEMOOOPa3yIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJIECHUH, U3y4aeMbIX
XUMHUEH, Ouonoruei, pusnueckoir reorpadueil u actpoHomuei. Vcnonap3oBaHue W aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe 3HEepPreTHKH, TPAHCIOpTa, OCBOEHHMS KOCMOCA, IOJyYeHHMsS HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBaMU U JIpyrux. M3ydeHune pu3nKu BHOCUT OCHOBHOW BKJIaj B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GoOpMUpOBaHUE YMEHUI
MPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHIIOIHEHUH UMHU YYEOHBIX UCCIIEI0BaHUI.

B ocHOBY Kypca ¢u3uku JUIist ypoBHS CpeJHEro o01ero oopa3oBaHus MOJOXKEH psJl UACH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIHUIIBI €r0 OCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEHM KypC SIBISIETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (DU3HKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEl MaTepuai Kypca pU3NKU 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymumm B Kypce sBisiercs (OpPMHpPOBAHHE TPEACTaBICHUH O
CTPYKTYpPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuszaius npearnosaraeT UCIoiIb30BaHUE T'YMaHUTapHOTO
noTeHuuanta (U3nIecKoil HayKu, OCMBICIICHHE CBSA3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIECTBa,
a TaK)Ke ¢ MUPOBO33PEHYECKHMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKUMHU IIpoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc pu3uku rnpeanonaraet 3HakOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHX M TEXHOJOTUUYECKUX MPUIIOKEHUHN U3YUYEHHBIX TEOPUIl U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CYXIeHUS MPoOJIeM PallMOHAIBHOTO IPUPOIONIONIB30BAHUS U
9KOJIOTHYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3MKHA Ha yYpOBHE CpeaHEro oOmero oOpa3oBaHUS
ABISIIOTCS  (pu3udeckue Teopuu ((HOpPMHUPOBAHHME NPEICTABICHUM O CTPYKTYpPE MOCTPOSHUS
¢usnueckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPHUHIMIIOB B COBPEMEHHBIX
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IPEJCTAaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTeMHO-IeTeTbHOCTHBIN MOX0/ B Kypce (DU3MKU pealn3yeTcs MPEexIe BCEro 3a Cuér
OpraHu3alluy SKCIIEPUMEHTAILHON JEATeNbHOCTH oOydaromuxcs. [l 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJIB30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIIEPUMEHTOB U
nabopaTopHbIX paboT.. BrigeneHune B ykazaHHOM IepedyHe JabopaTOpHBIX padoT, TPOBOIUMBIX
JUIS. KOHTPOJISL U OLIEHKH, OCYIIECTBIISIETCSl yYaCTHUKaMHU 00pa30BaTeIbHOTO MPOLECca HCXOI U3
0COOEHHOCTEH IMIaHMPOBaHUS M OcCHaleHus kaOuHera ¢usuku. Ilpu sToM obecneunBaercs
OBJIQICHUE OOYYaIOUIMMHCA YMEHHUSIMH MPOBOJIUTH KOCBEHHBIC W3MEPEHHUs, MCCIEOBAHUS
3aBUCUMOCTEH (M3NYECKUX BEIMYMH U IIOCTAHOBKY OIBITOB IO IMPOBEPKE IPEIIOKEHHBIX
TUIIOTE3.

Bosnblioe BHUMaHue yaenseTcs peleHUI0 pacu€THBIX U KadecTBEHHbIX 3aj1ad. Ilpu sTom
JUTS pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 33aJJaHHON (PU3MYECKON MOJIEINBIO,
HO3BOJISIOIINE NPUMEHSATh HM3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna
Kypca, Tak U UHTErpupys 3HaHUS U3 Pa3HbIX pa3zaesioB. i KaueCTBEHHBIX 337a4 NPUOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHUE MpOTeKaHWs (U3MYECKUX SBICHUH M IPOLIECCOB B
OKpYXKaroIIel >KU3HHU, TpeOyromue BbIOOpa (DU3WYECKOW MOJEIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBum ¢ TpeboBanusMu PI'OC COO K MaTepuallbHO-TEXHUYECKOMY
oOecrnieyeHn0 y4yeOHOro mporecca 0a30Bbli ypOBeHb Kypca (M3MKH HAa YPOBHE CpEIHEro
o0miero o0pa3oBaHMs JTOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOwHeTa (hM3MKH WK B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAY4YHOro 1ukia. B xabunere
($U3HUKH T0JIKHO OBITH HEOOXOUMOE J1a00paTOPHOE 00OPYAOBAHUE I BBHIIIOJHEHUS YKa3aHHBIX
B TIporpamMme 1O (U3MKE YYEHHUECKHUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 00opyoBaHHE (OPMHUPYETCS B COOTBETCTBUHM C IMPHHLUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00€CHeunBaeT MOCTAHOBKY MEPEUYHMCIEHHBIX B IpOorpaMme Io
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsl WCCIEIOBAaHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpYyZOBaHUE AJS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacdy€ére OJHOrO KOMIUJIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BAaHUM AHAJIIOTOBBIX U LM(POBBIX MPHUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU LIEJIAMU U3Y4YeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:

e (opMupoBaHHE MHTEpPECa U CTPEMJICHHUsS OOYydYarolIMXCs K HAYYHOMY H3YUEHHIO MPHUPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

e pa3BUTHE TNPEJICTaBICHUH O HAy4YHOM MeToJe TO3HaHWs U (OpPMHUPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIECHHS K OKPY)KAIOIIUM SIBJICHHSIM;

e (QopmupoBaHHME HAYYHOIO MHPOBO33PEHMSI KaK pe3yJbTaTa H3yue€HUS OCHOB CTPOEHUs
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHEe YMEHHH OOBSICHATH SBICHHS C HCIOJb30BAaHHMEM (UBNYECKUX 3HAHUU U
HaYYHBIX J0Ka3aTeJIbCTB;

e (QopmupoBaHuE MPEICTaBICHUA O POIM (GU3UKH AJS Pa3BUTHUS JPYTUX €CTECTBEHHBIX HAyK,
TEXHUKU U TEXHOJIOTHH.

JlocTikeHne STUX Lenel oOecreunBaeTcs pelIeHHeM CIEAYIONMX 3a7ad B Ipoliecce
W3y4deHus Kypca (U3NKH Ha YPOBHE CPEIHETO 00IIero 0opa3oBaHusI:

e mpuoOpeTeHue CHCTEMBbl 3HaHMKH 00 OOIMUX (QHUINUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHsIX, BKIIOYAs MEXaHHMKY, MOJIEKYJISPHYIO (DU3HKY, 3JIEKTPOJMHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;
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e (QopmupoBaHHE YMEHMH NPUMEHATh TEOPETUYECKUE 3HAHUS IS OOBSACHEHUS (PUIUUECKHUX

SIBIICHUI B IIpUpPOAC U I NPUHATHUA ITPAKTUUCCKUX peH_IeHI/Iﬁ B HOBCCI[HCBHOﬁ KHU3HU,

® OCBOEGHHE CIOCOOOB pEHICHUsI PA3IMYHBIX 3a7ady C SBHO 33JaHHOM (PU3MUYECKOW MOJENbIO,

3aja4, MOAPa3yMEBAIOUINX CAMOCTOSTENbHOE CO3JaHue (PU3NYECKON MOJEeNH, aJleKBaTHOU
YCIIOBUSIM 3aJ1auu;

® [IOHUMAaHHUC (1)I/I3I/I‘-I€CKI/IX OCHOB W NPHUHIHIIOB HGfICTBI/IH TCXHUYCCKUX yCTpOfICTB u

TEXHOJIOTHYECKUX MPOIECCOB, UX BIMUSAHUS HA OKPYKAIOUIYIO CPENY;

® OBJaACHUC METOJaMH CaMOCTOATCIIBHOI'O IINIAHUPOBaHUA HW IIPOBCACHUSA (bI/IBI/ILIeCKI/IX

9KCIIEPUMEHTOB, aHalu3a W HMHTEpHpeTauud HH(pOpMalMH, ONpeAeseHUs T0CTOBEPHOCTU
IIOJIyYEHHOT'O PE3yJIbTaTa;

® CO3JaHHUC YCJIOBI/Iﬁ IJI1 pa3BUTHUA YMeHI/II\/'I HpOCKTHO'HCCJ’IGI{OB&TGJ’IBCKO?I, TBOp‘IGCKOfI

JESITEIbHOCTH.
BocnuraTenpHpIl MOTEHIMAN JAHHOTO y4eOHOTO MpeaMeTa 00EeCIIeYrBAET peaTu3aIiiio

CJIETYIOIIUX IIeJIEBBIX MPHUOPUTETOB BocnuTanus odydarommuxcs COO:
pa3BUTHE LEHHOCTHOTO OTHOLICHUS K TPYAy Kak OCHOBHOMY CIIOCOOY JOCTHIKCHHS
JKU3HEHHOTO OJIaronoyiyuuss 4eJOBeKa, 3aJiory €ro YCHEIIHOTO MpodeccroHaIbHOrO
CaMOOTIPEICIICHNUS 1 OIYIIECHHUS YBEPEHHOCTH B 3aBTPALITHEM JHE;
pa3BUTHE LIEHHOCTHOTO OTHOUICHHS K MPUPOAE KaK MCTOYHHKY >KU3HH Ha 3eMjie, OCHOBE
CaMoro €e CYIIECTBOBAHMS, HYKJAIOIICHCS B 3alIUTE M MOCTOSIHHOM BHUMAaHHH CO CTOPOHBI
YeIIOBEKa;
pa3BUTHE IEHHOCTHOTO OTHOIIEHUS K MHUPY KaK TJIABHOMY NPUHIUITY YEIIOBEYECKOTO
OOIIEKUTHUSA, YCIOBUIO KPETKOU APY>KOBI, HaJa)KUBaHUsI OTHOIICHUHN ¢ KOJUIEraMu 1o paboTe
B OyJylLlIeM U co3aHus OJaronpusTHOIO MUKPOKJIMMATa B CBOEH COOCTBEHHOM CEMBE;
pa3sBUTHE LIEHHOCTHOI'O OTHOIIEHWS K 3HAHUSAM Kak MHTEJUIEKTyaJbHOMY pecypcy,
o0ecrieunBaroIemMy Oyayliee YelnoBeKa, Kak pe3yabTaTy KpOIOTINBOTO, HO yBIEKATEIFHOTO
y4eOHOTo Tpyaa;
pa3BUTHE I[IEHHOCTHOTO OTHOIICHHS K KYJIbType Kak JTyXOBHOMY OOTaTCTBY OOIIeCTBa H
Ba)XHOMY YCJIOBUIO OLIYIICHHUSI YEIOBEKOM IMOJHOTHI MPOKUBAEMOU >KU3HH, KOTOpOE JaroT
€My YTeHHE, My3bIKa, HCKYCCTBO, Te€aTp, TBOPUYECKOE CAaMOBBIPAKEHUE;
pa3sBUTHE IIEHHOCTHOTO OTHOLICHMS K 370POBBI0 KaK 3aJ0Ty JOJTOW M aKTUBHOW >KU3HU
YeJI0BeKa, €ro XOPOIIero HAaCTPOCHUS i OIITUMUCTHYHOTO B3TJIsa HA MHD;
pa3sBUTHE LIEHHOCTHOT'O OTHOIICHUS K OKPY’KAIOIIMM JIO/IIM Kak 0€3ycIOBHOM U aOCOIIOTHON
[IEHHOCTH, KaK paBHONPABHBIM COIMAIBHBIM IAPTHEPAM, C KOTOPHIMH HEOOXOIUMO
BBICTpPauBaTh JIOOpOXKeJaTeldbHble W B3aUMOIOJIEP)KUBAIOIIME OTHOLICHHUS, JAIoIINe
YeJIOBEKY PafoCTh OOIIEHHSI U TIO3BOJISIFOIIIME H30eraTh YyBCTBA OJTMHOYECTBA;
pa3sBUTHE IICHHOCTHOTO OTHONIEHHs K caMMM ce0e Kak Xo03sieBaM CBOEH CyAbOBbl,
CaMOOTIPENIENSIONUMCST U CAMOPCATM3YIOIIMMCSL JINYHOCTSM, OTBEYAIONIMM 33 CBOE
coOcTBeHHOE Oyy1iee.

Ha wusydyenue ¢usuku (06a30BBI ypOBEHBb) Ha ypOBHE CPEIHETO OOIIETo 00pa3oBaHUS
orBoguTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Hezmeno), B 11 kimacce — 68 dacoB (2
yaca B HEJIEINIO).

Hcnonb3yemble yaeOHUKU:

®uzuka 10 kmace: I'.51. Mskuwes, b.b. byxosues, P.P. Corcknit «®uznka 10 kmacey;
yueOHUK 1 00111e00pa30BaTeIbHBIX OPraHU3alii: 0a30BbIi U yriyONIeHHBIH YPOBHU; MO pEI.
H.A. ITapdentreBoii. — 9e uzz., crep. - M: IIpocsemenue, 2022. — 432 ¢

®dwusuka 11 kmacc: yue6. lns 11k o6meodpazoBaT. opranuzanuii: 6a30BbIA U yriyod.
ypoBau / I'.5I. Msakumes, b.b. byxosnes, B.M. Uapyrun; nox pea. H.A. [1apdbentbeBoii. — 10e
u3l., crep. — M.: IIpocBenienue, 2022. —432 c.



COJEP)KAHUE YYEBHOI'O ITIPEJJMETA

10 KJIACC

Pa3znes 1. ®u3uka U MeTOAbI HAYYHOI'0 MO3HAHUSA
®usuka — Hayka o mnpupone. Hayunele Mmeroasl mO3HaHUS OKpyXarowmero mupa. Pousb
HKCIEPUMEHTA U TEOPUH B IIPOIIECCEe MO3HAHUS IPUPOJIbl. DKCIEPUMEHT B (DU3UKE.
MopenupoBanue (GHU3UUECKUX SBICHUN W mporeccoB. Hayuneie rumnore3sl. Pusnyeckue
3aKOHBI U Teopuu. [ paHUIIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMI COOTBETCTBUS.

Pome u wmecro ¢usuku B (POpMHUPOBAHMHM COBPEMEHHOW HAy4YHOW KapTUHBI MHpa, B
MPAKTUYECKOU EeATEITLHOCTH JIFOICH.

Jlemoncmpayuu
AHanoroBblie ¥ TU(GPOBBIC U3MEPUTEIIBHBIC TPHUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunyeckoe nBrxeHHe. OTHOCUTEIBHOCTh MEXaHWYECKOTro ABMkKeHus. Cucrema oTcuéra.
Tpaexropus.

[lepemenienue, CKOpoOCTh (CpemHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) M YCKOpPEHHE
MarepualbHOM TOUKHM, MX MPOEKIMH HA OCU CHUCTeMbl KoopauHaT. ClokeHHe NepeMenieHud U
CJIO’KE€HUE CKOPOCTEM.

PaBHOMEpHOE U PABHOYCKOPEHHOE MpsIMOJMHEHHOe nBmwkeHue. ['paduku 3aBUCHMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, TyTH U MEPEMEIICHUS MaTEPUAIIbHOW TOYKU OT BPEMEHH.

CBoboaHoe najzeHue. Y ckopeHrne cBOOOTHOTO MaIeHusl.

KpuBonuneiinoe nBuxeHue. J[BUKEHHE MaTEPUATbHONW TOYKH MO OKPYKHOCTH C MOCTOSTHHOM
M0 MOJAYJIO CKOPOCTHIO. YTIIOBasl CKOPOCTh, JIMHEHHas ckopocTh. llepnon u yactora oOpamieHwus.
LleHTpOCTpEMUTETBLHOE YCKOPEHHUE.

TexHUUecKkue yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHHE: CIUJIOMETp, JBM)KEHHE CHapsJIOB,
LICTIHBbIE U PEMEHHBIE ITEpeayu.

Jlemoncmpayuu

Mopaenb cucteMbl 0TCUéTa, WUTFOCTPAIMS KHWHEMAaTUUECKUX XapaKTEPUCTHK JBUKEHUS.

[TpeoOpazoBanue NBMXEHUH C HCTIOIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue aBuxenus tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOHOTO MaCHHSI.

HampaBnenue ckopocTu npu ABMKEHUHN TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydyeHne HepaBHOMEPHOTO JBHXKEHUS C LIEJIbIO ONPEAEICHNUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOILIEHUS MEXAY MYTAMH, MPOWUJIEHHBIMU TEJIOM 3a IOCJEI0BATEIbHbIE
paBHBIE TIPOMEKYTKH BPEMEHHU TIPH PAaBHOYCKOPEHHOM JBHKEHUHW C HaYaIbHOW CKOPOCTHIO, PaBHOU
HYIIIO.

N3ydeHue qBUKEHUS IapUKa B BI3KOW HKUJIKOCTH.

N3ydenue nBuxkeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuaiun otHocurenbHOCcTH ['anmmiest. llepBbiii 3akoH HproTona. MHepuuaibHbIE CHUCTEMBI
OTCcUYéTa.

Macca tena. Cuna. [Ipuniun cynepno3unuu cui. Bropoii 3akon HeroToHa U1t MatepualibHON
Touku. Tperuii 3akoH HproTOHA /)11 MaTepUATIbHBIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.
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Tpenne. Buabl TpeHust (mokosi, ckoybxeHusi, kaueHus). Cuna tpenus. Cyxoe tpenue. Cumna
TPEHHSI CKOJIbXKEHHS W cuiia TpeHus mnokos. Kosddunument tpenus. Cuiia CONPOTHBICHUS IPU
JBUKEHUH TeJa B )KUJIKOCTH WJIU Tase.

[ToctynarensHoe U BpamareIbHOE ABMKCHHE a0COTIOTHO TBEPIOTO Tela.

MOMEHT cuiibl OTHOCUTENBHO OCH BpalieHus. [lnedo cunbl. YciioBus paBHOBECHsI TBEPIAOTO
Tena.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE TPUMEHEHHME: TOMAIIUITHUKHN, JABUKCHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPLUH.

CpaBHeHME MacC B3aUMOICHCTBYIOIIUX TEl.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CioxeHue cuil.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT JeopMaIuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUU.

CpaBHeHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHS.

VYcnoBust paBHOBecusi TBEpAOro Tena. Bunibl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B TPYXKHUHE U PE3UHOBOM
oOpasiie, oT ux aedopmaluu.

UccnenoBanue ycnoBuid paBHOBECHS TBEPOTO TeJIa, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3akonvl coxpanenus ¢ Mexanuke

Nmmynsc maTepuanbHONW TOUYKHM (T€a), CUCTEMBbl MaTepUajbHBIX TOYeK. MMMIynsc CHiibl U
M3MEHEHUE UMITyJIbCca TeJla. 3aKOH COXPaHEeHUsl UMITyJibca. PeakTHBHOE JBUKEHUE.

Pabota cuibl. MOIITHOCTE CHITHI.

Kunernueckass sHeprusi marepuanbHOMl Touku. TeopemMa 00 W3MEHEHHHM KUHETHUYECKOMN
SHEPTUH.

[TorenumanpHas »Heprus. lloTeHnumanbHas >HEprUs ynpyro aehOpMHUPOBAHHOW MPYKUHBL.
[ToTentnmanpHas SHEPTUs TeNa BOIU3U MOBEPXHOCTH 3EMIIH.

[ToTeHuuanpHble W HEMOTEHIHMANbHbIE CHIBL. CBs3p pabOThl HEMOTCHIMANBHBIX CHUJI C
M3MEHEHNEM MEXaHWYECKON YHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUS MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpoMCTBA M NPAKTUYECKOE NPHUMEHEHHE: BOJAOMET, KOIEP, NPYKUHHBIA
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHIE.

[Tepexon moTeHNIMATHLHON YHEPTUH B KHHETHUECKYIO M OOpaTHO.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuol

N3ydyenne abCONMIOTHO HEYNPYroro yjaapa ¢ TOMOIIbIO JABYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3u pabOTHI CHIIBI C U3MEHEHHEM MEXaHWYEeCKOW YHEPruM Tella Ha MpuMepe
pacTsHKEHUS PE3MHOBOTO KIyTa.

Pa3nea 3. Moaekynsipuast pu3nka 1 TepMOIHHAMHUKA
Tema 1. Ocnog6bl MONEKYNAPHO-KUHEMUYUECKOU mMeopuu
OCHOBHBIE TOJIOKEHUSI MOJIEKYJISAPHO-KHHETHYECKOW TEOPUHM M UX OINBITHOE OOOCHOBAHHE.
BpoynoBckoe asmxkenue. Qudbdys3us. Xapakrep IBMIKEHUS W B3aHMMOJICUCTBHS YaCTHI[ BEIIECTBA.
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Mopnenu cTpoeHusl Ta30B, KUAKOCTEH U TBEPABIX TN U OOBSICHEHUE CBOMCTB BEIIECTBA Ha OCHOBE
9THX Mozeneil. Macca u pazmepsl Mosiekyil. Konnuectso BewecTsa. [locTosinHass ABorapo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnens wupeanpHoro rasza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHUHETUYECKOW TEOpUU
UJealbHOTo raza. AGCONIOTHAs TeMIeparypa Kak Mepa cpelHell KHHETUYEeCKONH HEPIUU TEIIOBOTO
nBrkeHns yactul rasa. Illkana temneparyp KensBuna. ['a30Bble 3ak0HBI. YpaBHeHUe MeHeneeBa—
Kunaneiipona. 3akon [lamprona. M3omporiecchl B HA€aTbHOM ra3e € MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. [ paduueckoe npeacrapieHNue U30MPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHuueckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITHl, TOKa3bIBAIOLINE JHCKPETHOE CTpPOEHHE BemecTBa, (oTtorpadum  MOJIEKyI
OpPraHUYECKUX COCIMHEHUM.

OmnpiTel 10 U Y3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JTBUKEHHUSI.

Mogens onbiTa LltepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOI'O B3aUMOACHCTBUA.

Monens, WUTIOCTpUPYIOLIAs MPUPOLY JaBICHUS ra3a Ha CTEHKH COCyaa.

OnBITHL, WUTFOCTPUPYIOLIME YPABHEHUE COCTOSIHUS UJI€AJIbHOTO T'a3a, U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

Omnpenenenre Macchl BO3yXa B KIACCHON KOMHATe Ha OCHOBE M3MEpeHUN 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3/lyXa B HEM.

HccnegoBanue 3aBUCUMOCTH MEK/y TApaMeTPaMU COCTOSIHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnoevt mepmoounamuku

TepMmonnHaMuyeckass cuctema. BHYTpeHHsAs DSHeprus TEpPMOAMHAMMUYECKONM CHCTEMBI H
criocoObl e€ m3MeHeHus. KommuecTBo TemnoThl U paboTta. BHYTpeHHSS SHEprusi 0JHOATOMHOTO
UJCAIBHOTO ra3a. Buabpl Temsonepenayu: TEMJIONPOBOJHOCTb, KOHBEKLMS, U3JIy4E€HHUE. Y IENIbHAs
TEII0EMKOCTH BellecTBa. KonyecTBo TEIIOTHI MU TeIIonepeiaye.

ITonarue o6 aguabatHom mporecce. IlepBblif 3akoH TepmMoauHaMuku. [IpuMeHeHne nepBoro
3aKOHA TEPMOAMHAMMKH K H3ompolieccaM. ['papuueckast uHTepIpeTanus padoThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTh MpoieccoB B IpUpPOJE.

TennoBele MamuHbl. [IpuHIMIBL EeHCTBUS TEIUIOBbIX MamuH. IIpeoOpazoBaHus sHepruu B
TeroBbIX MamuHax. KoadduuuenT nonesnoro neiictBus teroBoi mammuusl. Llukn Kapho u ero
KO3 (HULKUEHT MOJIE3HOro JEHCTBUSA. DKOJIOrHUECKUEe TPOOIEMbI TEIJI0IHEPTEeTHKY.

TexHnuyeckue ycTpoicTBa M NMPAKTUYECKOE NMPUMEHEHHE: ABUTATENb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJOJUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHeHre BHYTpeHHEW SHEPrUM Tela MPU COBEPIIEHUH PadOThl: BBUIET MPOOKU U3 OyTHUIKU
MoJl JEeMCTBHEM C)KAaToro BO3/yXa, HarpeBaHue 5¢upa B JATyHHOM TpyOke MNyTéM TpeHHs
(BuIEOIEMOHCTpAITHS ).

V3MeHeHMne BHYTpEHHEH dHEprun (TeMIiepaTyphl) Teja Mpu Terionepeaaye.

OnpIT Mo aguabaTHOMY PACIIMPEHUIO BO3yXa (OIBIT C BO3AYIITHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, ABUraTelNsi BHYTPEHHETO CrOpaHusl, pEaKTUBHOI'O JIBUTaTEs.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanus eeujecmea. DPazoswvie nepexoovl

[TapooOpazoBanue u koHneHcauus. Mcmapenune u xunenue. AOCOTIOTHAasE U OTHOCHTENbHAs
BIQXXHOCTh BO37yXa. HachlmeHHBIA mMmap. YAenbHas TEIuioTa MapooOpa3oBaHUsA. 3aBUCHMOCTH
TEMIEPATypbl KUIIEHUS OT 1aBJICHUS.
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Teépnoe Teno. Kpucramnuyeckue u amopdHbie Telna. AHM3OTPONHUS CBOWCTB KPHUCTAJIIOB.
Kunkue kpucramisl. CoBpeMeHHbIe MaTepuaiibl. [InaBnenue u kpucrauinzanus. Y aejbHas TeIioTa
riasnenus. Cyomumarus.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHuyeckue YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHE: THTPOMETP U ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTHH TOJYyUYE€HUS] COBPEMEHHBIX MAaTEpPHAJIOB, B TOM YKCJIE HAHOMATEPUAJIOB, U
HaHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HaCHILIEHHBIX MTAPOB.

Kunenue npu moHM>KEHHOM JIaBJICHUH.

Cnoco6bl U3MEPEHHS BIAKHOCTH.

Habumroienne HarpeBaHus U MJIaBICHUS KPUCTALTMYECKOTO BEHIECTBA.

JleMoHCTpanusi KpUCTAILIIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenne OTHOCUTENBHOM BIIaXKHOCTH BO3/TyXa.

Pa3znen 4. DiekTpoauHamMuKa

Tema 1. Inekmpocmamuka

DnekTpu3anus Ten. DIeKTpUUecKui 3apsaa. JBa Buaa snekTpuueckux 3apanoB. [IpoBoaHukwy,
JUBJIEKTPUKU U MOJTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsia.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. ToueuyHsblil 37eKTpUYECKU 3apsl. DIEKTPUUECKOE
nosie. Hanpsk€HHOCTH AiekTpuyeckoro mnosid. [IpuHuun cyneprno3suuuu 31eKTPUYECKUX MOJIEH.
JIuHuM HanPsHKEHHOCTH 3JEKTPUUYECKOTO TOJIS.

Pa6ora cun snexkrpocratuueckoro nojs. [lorennuan. Pasnocts norenuuanos. [IpoBogHuku u
JTUAJIEKTPUKHU B SJIEKTPOCTATHUECKOM MoJ€e. Juanekrpuyeckas NpoOHUIAEMOCTb.

OnekrpoémkocTh. KonmeHcarop. DIeKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. JHEPTHs
3apsKEHHOTO KOHJIEHCATOpA.

TexHnuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHE: JJIEKTPOCKOI, 3JIEKTPOMETP,
ANEKTPOCTAaTUYECKAsT 3alllUTa, 3a3eMJICHHE SJIEKTPONpPHOOPOB, KOHACHCATOp, KOMHPOBAIHHBIN
anmapar, CTpyWHBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIMUIT ACUCTBUSA IIEKTPOMETPA.

B3anmMogeiicTBrue Ha’NEeKTPU30BAHHBIX TEIL.

DNEeKTPUUYECKOE TI0JIE 3apSKEHHBIX TEll.

[IpoBOAHMKY B 3EKTPOCTATUUECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alIUTa.

JIMDNIEKTPUKHU B 3JIEKTPOCTATUUECKOM II0JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCaTopa OT IUIOMIAJU IJIACTUH, PacCTOSHUS
MEXy HUMH U TU3JIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue 37eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. llocmoannwiit anekmpuyeckuit mox. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUH TOK. Y CJIOBHUSI CYIIECTBOBAHUSA JIEKTPUUYECKOro Toka. Mcrounnku Toka. Cuna
Toka. [locTOsIHHBIN TOK.

Hanpsioxenune. 3akon OMa 1151 ydacTKa LEenu.

DNEKTpUUECKOE CONPOTUBIIEHHUE. YIENbHOE CONpPOTUBIEHHE BeulecTBa. lIlocnenoBarenbHoe,
MapajuieJIbHOE, CMEIIAHHOE COETMHEHUE MPOBOJHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIeHa. MOIIHOCTD 3JIEKTPUYECKOTO TOKA.
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ONEeKTpOABMKYIAs CHUJIA U BHYTPEHHEE CONPOTUBIECHHWE HCTOYHMKA TOKAa. 3akoH Oma i
MOJTHOM (3aMKHYTOM) AyieKTpruueckoil renu. KopoTkoe 3ambikaHue.

DNEeKTpOHHAsl MPOBOJIUMOCTh TBEPABIX METAJLUIOB. 3aBUCUMOCTh COIPOTUBJIECHUSI METAJUIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTD.

DIIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHAss U MPUMECHAs! POBOJUMOCTD MOJIYIPOBOAHUKOB. CBOMCTBA
p—n-nepexona. IloaynpoBogHUKOBBIE TPHUOOPHI.

ONEeKTpUYeCKHii TOK B pacTBOpax M paciulaBax »dJIEKTPOJIUTOB. JIEKTPOJUTUYECKAS
JUccoIaIus. DIeKTPOIIn3.

OnekTpuyeckuii Tok B razax. CaMOCTOSTENbHBIA M HECAMOCTOATENbHBINA pa3psia. MoaHus.
[Ina3zma.

TexHuueckue ycTpoucTBa U NPAKTUUYECKOE MPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTarT,
HCTOYHUKHU TOKa, AJIEKTPOHArpeBaTEIbHbIE PUOOPHI, JIEKTPOOCBETUTENBHbBIE TPHUOOPHI, TEPMOMETP
COTMPOTUBIICHUS, BAKyyMHBIH THOJ, TEPMHUCTOPHI M (HOTOPE3UCTOPHI, MOIYIPOBOIHUKOBBIN HO/,
rajlbBaHUKa.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAMIPSIKEHMUSL.

3aBUCUMOCTb  CONPOTHUBJICHUS LMJIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOLIAAH
MIONEPEYHOI0 CEUYEHUsl U MaTepuaa.

CwMmeliaHHOe COeTMHEHUE IPOBOJHUKOB.

[IpssMoe wu3MepeHHe OdIEKTPOABWKYIIEH cuiibl. KOpPOTKOE 3aMbIKaHHE TIalbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCUMOCTD COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSIS MPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopule pabomuol

N3ydyeHne cMEIIaHHOTO COEMHEHMS PE3UCTOPOB.

N3mepenue 3neKTpoABMKYIIEH CHiIbl MCTOYHUKA TOKA U €70 BHYTPEHHETO CONPOTUBIICHHUS.

Habmtonenue snexTponusa.

Me:xnpeamerHbie CBSI3U

N3yuenne kypca ¢usuku 06a3zoBoro ypoBHa B 10 Kkijacce OCYIIECTBISIETCS € Y4€TOM
COJIEpKaTENIbHBIX MEKITPEIMETHBIX CBA3EH C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMHH, reorpaguu u
TEXHOJIOTUH.

Mesicnpeomemmuole nonamus, CBI3aHHbIE C U3YUEHUEM METOJI0OB HAyYHOT'O IMO3HAHUS: SBJICHUE,
Hay4HbIl (akT, runoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpHUs, HAOIIOJCHHME, SKCIIEPUMEHT,
MOJIETUPOBaHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: penieHne CUCTEMbl YpaBHEHUH, TuHeHas QyHKIims, mapadoina, runepooia, ux
rpa@uKd M CBOWCTBA, TPUTOHOMETpUYECKHE (YHKIUU: CHUHYC, KOCHUHYC, TAHI€HC, KOTaHIEHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U MX MPOEKIMHM HA OCH KOOPAMHAT, CIOXKEHHE
BEKTOPOB.

Buonoeusn: mexaHnueckoe ABWKEHHME B KHUBOW mnpupone, auddysus, ocMoc, TermiooOMeH
KUBBIX OPraHU3MOB (BUJbI TEIUIONEpEeaayud, TEIUIOBOE PAaBHOBECHE), SJIEKTPUUECKUE SIBICHUS B
YKABOU IIPUPO/IE.

Xumusa: DUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEILECTBa,
MOJIIpHasl Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJl, KUAKOCTEH U Ta30B, dJIEKTPUUECKUE CBOICTBA
METaJUIOB, AIEKTPOJIUTAYECKAS TUCCOUALNS, TAIbBAHUKA.

T'eoepaghus: Ba)KHOCTH BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonoeus: mnpeoOpa3zoBaHUE JBKEHHI C HCIOJIb30BAHMEM MEXAaHM3MOB, YUET TpPEHHUS B
TEXHUKE, TOJIINITHUKH, UCIIOIb30BaHUE 3aKOHA COXPAHEHHS UMITYJIbCA B TEXHUKE (paKeTa, BOAOMET
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W Jpyrue), ABUTATe]Ib BHYTPEHHEro CropaHusi, mapoBas TypOuHa, OBITOBOM XOJOIWJIbHUK,
KOHJUILIMOHEP, TEXHOJIOTMH MOJIYYEHHs] COBPEMEHHBIX MaTEpUAIOB, B TOM YKCJIE HAHOMATEPUAJOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIIH
MIPUHTED, IEKTPOHATPEBATELHBIC PUOOPHI, TEKTPOOCBETUTENIbHBIE IPUOOPHI, TaJIbBAHHUKA.

11 KJIACC

Paznen 4. DaekrpoauHaMunka

Tema 3. Maznummnoe none. I1eKmpoMazHUMHAA UHOYKUUA

[TocrossHHBIE MarHUTHI. B3anMoneMCTBHE MOCTOSHHBIX MarHUTOB. MarHutHoe mosue. Bekrtop
MAarHUTHON MHAYKUUK. [IpUHIUIT cyneprno3uiuy MarHUTHBIX Mojied. JIMHMYM MarHUTHOW MHAYKITUH.
KapTuHa nuHMii MAarHUTHOM MHIYKLIMM TTOJISI TOCTOSIHHBIX MAarHUTOB.

MarnuTHoe 1ojie MpPOBOJHMKA € TOKOM. KapTWHa NMHMI HMHIYKUMM MarHUTHOTO IOJS
JUTMHHOTO TPSIMOTO MPOBOAHUKA W 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJIHMKA, KATYIIKU C TOKOM. OTBIT
Opcrena. BzaumopaeiictBrue mpoBOAHUKOB C TOKOM.

Cunia Amriepa, €€ MOIyJIb M HalpaBJICHUE.

Cuia Jlopenua, e€ Monynb ¥ HampaBieHHe. [[BUykeHne 3apsyKeHHON YacTHUIbl B OJHOPOIHOM
MarHuTHOM noJie. Pabora cumel Jlopeniia.

SBneHue ANEKTpOMarHUTHOM MHAYKUMU. [lOTOK  BekTopa MarHUTHOW  HMHAYKLIHH.
DNEeKTPOABMKYIIAS CUJIa MHAYKITUU. 3aKOH 3JIEKTPOMAarHUTHON MHAyKIuu Dapanes.

BuxpeBoe nsnekTpuueckoe 1mose. ONEKTPOABWXKYILAS CHJIa HWHIAYKUWA B IPOBOJHHKE,
JBIKYIIEMCSI TIOCTYIATEIBHO B OJTHOPOTHOM MarHUTHOM IIOJIE.

IIpaBuio JleHna.

NHaykTUBHOCTD. SIBJ€HNE CAMOMHAYKIIMH. DJIEKTPOJBUKYIIAS CHJIa CAMOMHIYKIUU.

DHeprusi MarHUTHOTO MOJISt KATYIIKUA C TOKOM.

DNIeKTpOMarHuTHOE MoJIe.

TexHudeckue yCcTpoOMCTBA W TMPAKTUYECKOE TMPUMEHEHHE: IIOCTOSIHHBIE  MAarHUTHI,
3JI€KTPOMArHUTBHI, JIEKTPOABUTATEIb, YCKOPUTENN 3E€MEHTAPHBIX YACTHI], UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHUE AJIEKTPOHHOTO MTyYKa MarHUTHBIM TTOJIEM.

JIMHUY MHIAYKIIMY MarHUTHOTO MOJISI.

B3anMopeicTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuibl JIopeHiia Ha MOHBI JJIEKTPOJIUTA.

SIBneHue ANeKTPOMArHUTHON MHIYKIUU.

[IpaBumo JleHna.

3aBUCHMOCTh SJIEKTPOABMKYILEH CHIIBI HHIYKUIUM OT CKOPOCTH HM3MEHEHHSI MAarHUTHOTO
MOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yueHnrne MarHuTHOTO MOJI KATYIIKH C TOKOM.

HccnenoBanue neCTBUS TOCTOSTHHOTO MarHWTa Ha PaMKy C TOKOM.

UccnenoBanue siBIEHUS 31€KTPOMarHUTHOM MHIYKIUU.

Paznen 5. Kosiedanusi 1 BOJHBI
Tema 1. Mexanuueckue u 31eKmpomMazZHumHbsle Koj1edanus
KonebarenpHas cuctema. CBOOOHBIE MEXaHHUECKHUE KOoJeOanus. ['apMOHNYEeCcKre KoJieOaHusI.
Ilepuon, uactora, amrmuryna u ¢asa konebanuid. IlpyKuHHBI MasTHUK. MaremaTHYecKHii
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MasiTHUK. YpaBHEHHE TapMOHHWYecKuX KoyiebaHuil. [IpeBpallieHue sHEpruu MpU TapMOHUYECKUX
KOJICOaHUSIX.

Konebarenbubiit  koHTyp. CBOOOAHBIE SJIEKTPOMAarHUTHBIE KOJEOAHHA B  HJICATHHOM
Kosie0aTeIbHOM KOHTYpE. AHAIOTUS MEXKy MEXaHUYECKUMH U JIEKTPOMArHUTHBIMHU KOJICOAHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B UJI€ATbHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBnenne o 3aryxalooUMX KojleOaHWSX. BBIHYXICHHbIE MEXaHHMUECKHE KOJIeOaHUs.
Pe3onaHc. BeiHYXI€eHHBIE 2JIEKTPOMarHuTHbIE KOJI€OaHusl.

[Tepemennbiii ToK. CUHYCOMIAIBbHBIN MNEPEMEHHBIA TOK. MOIIHOCTH IMEPEMEHHOTO TOKA.
AMIUIMTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA M HATIPSKEHMUSL.

Tpanchopmarop. IlpousBonacTBo, mnepegaya U MOTPEOSIEHUE DIIEKTPUUYECKOW HSHEPTUU.
OKOJIOTUYECKME PHUCKM IPU  IPOU3BOJACTBE  AIEKTpOodHEepruu. KynbTypa HCIONb30BaHMS
3JIEKTPO3HEPIUU B TOBCEAHEBHOM )KU3HU.

TexHu4eckue yCcTpoHCTBa M MPAKTUYECKOE IMPUMEHEHUE: JIEKTPUUYECKUM 3BOHOK, T'€HEPATOP
MIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanne mnapameTpoB KojeOaTeabHOW CHCTeMbI (NMPYXUHHBIM WIM MaTeMaTHYeCKUU
MasTHUK).

Habmonenue 3aTyxaroniux kojaeOaHui.

HccnenoBanme CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CB00OOIHBIC AJIEKTPOMArHUTHBIE KOJICOAHMS.

OcmwmorpaMMbl — (3aBUCHUMOCTH ~ CHJIBI  TOKa M HalpsOKEHUST OT  BPEMEHH)  JUIs
ANEKTPOMAarHUTHBIX KOJIeOaHU.

Pe3oHaHc mpu moOCIENOBaTENIbHOM COEAMHEHMHM PE3UCTOpA, KATYyIIKHM HMHIYKTUBHOCTH U
KOHJIEHCATOopa.

Mogens TMHUY 3JIEKTPONIEpPEIauH.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

HccnenoBanue 3aBUCUMOCTH MEpUO/ia MajbIX KoyieOaHWH Tpy3a Ha HUTHU OT JUIMHBI HUTH U
Macchl Ipysa.

HccnenoBanue NepeMEHHOIO TOKA B IIENH U3 NOCIIEN0BAaTEIBHO COEAMHEHHBIX KOHIEHCATOPA,
KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHble 60JIHbL

MexaHuueckue BOJIHBI, yciaoBHs pacnpocTpaHeHus. [lepuon. CkopocTs pacnpocTpaHeHus U
mnuHa BoJHbL. Ilomepeunsie M nponosibHble BOHBL. MHTepdepeHus u audpakiuus MeXaHHUYEeCKUX
BOJIH.

3Byk. CkopocTs 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMarHUTHHIE BOJHBL. YCIIOBUS M3JIy4eHHUs DSJIEKTPOMarHUTHBIX BOJH. B3aumnas
opueHTanus BektopoB E, B, V B anekrpomarautHoO# BoiHe. CBONCTBA 3JE€KTPOMAarHUTHBIX BOJIH:
OTpakeHUe, MIpeIOMIIEHUE, nonspuzanus,  audpakuus, — UHTEpPEepeHIus. CkopocTb
AJIEKTPOMAarHUTHBIX BOJIH.

[Ikana >neKTpoOMarHUTHBIX BOJH. [I[puMeHeHNe AIeKTPOMarHuTHHIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paguoOCBsI3U U TeNEBUACHUA. Paguonokanms.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEBI.

TexHnuyeckue yCTpONCTBA M IPAKTUYECKOE NPHUMEHEHUE: MY3bIKaJbHbIE WHCTPYMEHTHI,
yIIbTPa3ByKOBasi TUAarHOCTHKA B TEXHUKE U MEJUIMHE, pajap, paIuonpuéMHUK, TEIEBU30p, aHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacrpoOCTpPaHEHHUE TOMEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmtonieecs Te10 Kak HICTOYHUK 3BYKa.

HaGnronenue oTpaxeHus U MpeoMIICHUS MEXaHUUECKUX BOJIH.
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Ha6mronenue narepdepeHimy u upakiind MeXaHUIeCKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmtoienue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U YaCTOTOM KOJIEOaHHIA.

UccnegoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPa)KEHHUE, MPEJTOMIICHHUE, MOJIIpU3alius,
mudpaknus, HHTepdepeHIns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHeiiHOE pacnpOCTpaHEHUE CBETa B OAHOPOAHOM cpene. Jlyu
cBera. ToueuyHbll HCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHe n300pakeHUH B INTIOCKOM 3epKalle.

[Ipenomiienue cBera. 3aKOHBI MpPEIOMIICHHS cBeTa. AOCONIOTHBIN MMOKa3aTesb MPEeIOMIICHUS.
ITonnoe BHyTpeHHEe oTpaxeHnue. IIpenenpHblil yroil OJIHOr0 BHYTPEHHETO OTPaKECHMUS.

Hucnepcus ceera. CioxxHbINA cocTaB Oenoro ceera. L[Ber.

Cobuparonue u pacceuBaroniue JuH3bl. ToHKas auH3a. POKYCHOE PACCTOSIHUE M ONTHYECKas
cwia ToHkoW nuH3BL [locTpoeHune u300pakeHHWii B COOMpAIONIMX U PACCEHBAIOUINX JIMH3aX.
@opMyIia TOHKOW JIMH3BI. Y BEJIUYECHUE, 1aBAEMOE JIUH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKOM ONTUKH.

BonroBas ontuka. UaTepdepenius cera. KorepeHTHbIE UCTOYHUKHU. Y CIIOBUSI HAOIIOICHUS
MakCUMyMOB U MHUHHMYMOB B HMHTEP(PEPEHLUHUOHHOW KapTUHE OT ABYX CHUH(DA3HBIX KOT€PEHTHBIX
HMCTOYHHKOB.

Hudpakius ceera. JudpakunonHas pemeérka. Y ciaoBue HAOMIOACHUS TIaBHBIX MaKCUMYMOB
IIPY MTaJICHUH MOHOXPOMATHYECKOTO CBeTa Ha MU (DPAKIHOHHYIO PEIIETKY.

[Tonapuzanus ceera.

TexHu4yeckue YCTpPOHCTBA H MPaKTUYECKOEC MPHMEHEHHE: OYKH, Jymna, Qoroarmapar,
MPOEKIIMOHHBIN ammapaT, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs OMNTHKA, MU(PaKIMOHHAS pPEUIETKa,
MOJIIPOU .

Jlemoncmpayuu

[IpsiMonuHetHOE pacmpocTpaHEeHUe, OTpaXEeHHWe U TperomieHue cBeta. OnTuveckue
pUOOPBHI.

[TonHOE BHYTpeHHEE oTpakeHue. Mojenb cBeToBo1a.

HccnenoBanue cBOWCTB N300paKeHH B THH3aX.

Mopenn MUKpOCKOIA, TEIECKOIIA.

Habmtonenue natepdepeHnnn caera.

Ha6mronenue qudpakiuuu cera.

Habmonenue aucnepcun cBera.

[Tony4yenue crekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonydenue ciekTpa ¢ HTOMOIIbIO TU(PPAKIIMOHHON PEIIETKH.

Habmtoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue nokaszarens IpeJoMIIEHUS CTEKIIa.

HccnenoBanue cBOWCTB N300paKeHHIA B THH3AX.

Hab6mronenue qucnepcuu cera.

Pa3nes 6. OcHOBBI cIeIHAJILHOM TEOPHH OTHOCHTEIbHOCTH
['paHnuBl OPUMEHMMOCTH KJIACCUYECKOM MeXaHMKHU. [locTynarel crnenualibHOM TEOpUHU
OTHOCHUTEJIBHOCTH: NHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BAKyyMe€, IPUHILIUII OTHOCUTEIBHOCTH
OWHIITENWHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALLEHUE JIUHBI.
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIBI.
CBs13p Macchl C 3HEPTUEN U UMITYJICOM PEISTUBUCTCKOMN YaCTUIbl. DHEPrus MOKOSL.



13

Pasznea 7. KBanToBas pusuka
Tema 1. Dnemenmuvl K6AHM OGO ONMUKU
®otonbl. Popmyna Ilnanka cBsi3u 3HEpruu (GOTOHA C €ro YacTOTON. DHEPrus M HMITYIIbC
¢dotoHa.
OtkpoiTue u uccneaopanue porodddexra. Onbitel A. I'. CroneroBa. 3akonsl pororddexra.
VYpaBuenue Diinmreitna i poroaddexra. «Kpacnas rpanuna» hororddexra.
Hasnenue ceera. Onwitsl [1. H. JleGenena.
XHUMHUYECKOE IEHCTBHE CBETA.
TexHuueckue yCTpOWCTBA M NPAKTUYECKOE TMpHUMEHEHHe: (OTodIeMeHT, (OTOJATUHK,
COJTHEeuHas Oarapesi, CBETOIHO/I.
Jlemoncmpayuu
®dotor(hPeKT Ha YyCTAaHOBKE C IMHKOBOM TIJIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHEro GpoTodddekra.
CBeTOoauOI.
Conneunas Gartapest.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OneiTel Pesepdopaa mo paccessHuto o -gactuil. [ImanerapHas Moaens
atoMa. [loctynatel bopa. M3nyuenue u mornomieHue (pOTOHOB MpH Mepexoie aroMa C OJHOTO
YpOBHS SHEpruM Ha Apyroil. Buasl cnektpoB. CriekTp ypoBHEN 3HEPIHH aToMa BOJOPO/JIa.
BonnoBrle cBolicTBa yactuil. Bonnsl ne bpoiinsa. KopnyckynsipHo-BOTHOBOM Tyaan3M.
CrioHTaHHOE M BBIHYKJEHHOE U3ITyYCHHE.
TexHuyeckue yCTpOHCTBA M  MPAKTUYECKOE TMPUMEHEHHWE: CIEKTPalbHBIA  aHAIN3
(ciekTpocko), 1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Mopens onbiTa Pezepdopra.
Omnpenenenne AJIMHBI BOJIHBI JIa3epa.
Habutoienue nuHeRvaThIX ClIeKTPOB U3JIyUEHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmule pabomol
HabmtoneHue nuHeuaToro crnekrpa.
Tema 3. Amommnoe a0po
OKCIIEpUMEHTBI, TOKA3bIBAIOUINE CIOXKHOCTb CTPOEHHA sAApa. OTKpPBITHE PaguOAKTUBHOCTH.
OneiTel Pe3epdopaa mo ompeneneHuro cocraBa paJuoaKTHUBHOro u3nydeHus. CBoiicTBa aibda-,
Oera-, raMMa-u3nyyeHus. BiausiHue paJuoakTHBHOCTH Ha )KUBbIE OPTaHU3MBI.
OTtkpeiTHE TIpOTOHA U HeWTpoHa. Hykionnas mozaens siapa [eiizenOepra—lBanenko. 3apsi
anpa. MaccoBoe uncio sapa. M3oromnsl.
Anbda-pacnaa. ONEKTPOHHBIA M MO3UTPOHHBIN Oera-pacnaa. ['amMma-uznmydyeHue. 3aKoH
pPaaMoaKTUBHOIO pacnaja.
DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl siipa.
SAnepHsle peakuuu. JleleHre U CUHTES SEP.
SAnepusiii peaktop. Tepmosinepusiit cunTes. [IpoOaembl U NepCneKTUBBI SIEPHON SHEPTrEeTUKH.
DKOJIOTUYECKHE aCIEKTHI SIIEPHON IHEPTETHKH.
OneMeHTapHble yacTULbl. OTKPBITHE TO3UTPOHA.
Metobl HaOIIOCHHS U PETUCTPALIUH SJIEMEHTApHBIX YacTHII.
OyHaamMeHTaIbHbIe B3auMoeiicTBus. EqUHCTBO (r3nueckoil KapTUHbBI MHpa.
TexHnuyeckue yCTpoHCTBA M IPAKTUYECKOE NPHUMEHEHHE: J03MMETp, KaMmepa BuibcoHa,
SIIEPHBIN peakTop, aToMHas 6oMoa.
Lemoncmpayuu: CY4ETUNK HOHU3UPYIOLUX YACTHII.
Yuenuueckuii sxkcnepumenm, nabopamopnovle pabomuol
HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTOTrpadusiM).
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Pa3znes 8. JjieMeHTBI ACTPOHOMUM U ACTPOPUUKHU

Oransl pa3BUTUs acTpoHOMHUU. [IpuKiIagHOE 1 MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMUH.

Bup 3Bé3qH0ro Heba. Co3Besus, spKue 3BE31bl, IUTAHETHI, X BUAUMOE JABHKEHHE.

Conneunas cucrema.

Comnue. CoyiHeuHast akTUBHOCTh. MicTrounuk sHeprun ColiHia U 3BE3/. 3BE3/bI, UX OCHOBHBIE
XapakTepUCTUKU. JluarpamMmma «CHEKTpaJIbHBIA KJIACC — CBETHUMOCTbY». 3BE3IbI  TJIABHOU
IIOCJICOBATEIBHOCTH.  3aBUCHUMOCTb ~ «Macca  —  CBETHMOCTb»  JUIsl  3BE3X  IJIABHOHU
IOoCJIe0BaTeNbHOCTU.  BHyTpenHee crTpoeHue 3BE3A. COBpEMEHHBIE  IPEICTaBICHUS O
IIPOUCXOXKACHHUN U 3BoJronuu CoslHIA U 3BE311. DTalbl )KU3HU 3BE3NL.

Mnineunsiéi [lyts — Hama ["anaktuxa. [lonoxenue u neuwxenue Conuna B ['amaktuxe. Tumbl
rajlakTuk. PaguoranakTuky u kBazapel. YEpHbIE ABIPHI B sIpax raJakTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon XaO6nma. PasOeranme ramaktuk. Teopus
bonbioro B3peiBa. PenukToBOE N3IyYeHHE.

MacmrabHas cTpykTypa Beenennoil. Meraranaktuka.

Hepewénnplie npo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

Habnronennst HeBOOPYKEHHBIM TJIa30M C MUCIOIH30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUH IS
OIIpeJICJICHUs] IOJIOKEHUsI HEeOeCHBbIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nosymapus 1 sipkue 3BE3/1bI.

Ha6monenus B Teneckon JlyHsl, maner, Mneunoro [lytu.

O0o0maroniee NoBTOpPeHUE

Ponb Gu3MKU 1 aCTPOHOMUHU B SKOHOMHUYECKON, TEXHOJIOTUYECKOM, COLMAIbHOW M ITHYECKON
cepax AedaTeTbHOCTH YENOBEKa, poJib U MECTO (PU3MKM M aCTPOHOMHUHU B COBPEMEHHOW Hay4yHOM
KapTHHE MUpA, pojb (GU3NYECKOI Teopun B (POPMUPOBAHUH MPEJICTABICHUH O PU3HUECKON KapTHUHE
MHUpa, MeCTO (PU3MUECKON KapTUHBI MHpa B OOIIEM psAy COBPEMEHHBIX E€CTECTBEHHO-HAyYHBIX
IIPEICTaBICHUN O IPUPOJE.

Me:xnpeamerHbie CBSI3U

W3yuenne kypca ¢usuku Oa3oBoro ypoBHd B 11 Kkiacce ocymiecTBiseTcs ¢ ydu€ToM
COJIEpKaTENIbHBIX MEKITPEIMETHBIX CBA3EH C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMHUH, reorpaguu u
TEXHOJIOTUH.

Mesicnpeomemmule nonamus, CBI3aHHbIE C U3YUEHUEM METOJI0OB HAYYHOI'O ITO3HAHUS: SBJICHUE,
Hay4HbIl (akT, runoresa, (usnuyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIO/IEHHE, SKCIIEPHUMEHT,
MOJIETUPOBAaHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHne CUCTEMBbl YPaBHEHUH, TPUTOHOMETpHUYECKHEe (YHKIUU: CHHYC,
KOCHHYC, TAaHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPBI M MX MPOEKINH
Ha OCH KOOpJIMHAT, CIIO)KEHHE BEKTOPOB, IPOU3BOIHBIC 3JIEMEHTApHBIX (QYHKUUH, NPU3HAKH
01001s1 TPEYrOJIbHUKOB, OIpeielIeHHE MI0aAN TUIOCKUX GUryp u o0béma Ted.

Buonoeus: snextpuyeckue SBICHUS B KUBOW NMPHUpOJE, KonebaTeabHbIe IBMKEHUS B KUBOM
MIPUPO/IE, ONITUYECKUE SIBJICHUS B )KUBOM MpUpoe, AeHCTBUE pajlallii Ha KUBbIE OPraHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJNINYECKas! CTPYKTYpa TBEPABIX TE€J, MEXaHU3MBbI
00pa30BaHMs KPUCTATUINYECKON PEIIETKH, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: MarHWTHBIE TONIOCA 3€MJIM, 3aJe)KM MAarHUTHBIX Py, (PoTochéMKa 3eMHOM
MOBEPXHOCTH, MPEJCKA3aHNE 3eMJIETPSCEHUH.

Texnonocusi: NMHUM DIIEKTpONEpenayd, TFEHEpPATOp INEPEMEHHOTO TOKa, J3JIEKTPOIBUIATEb,
MHIYKIIMOHHAS Te4yb, pajgap, paauoNpHUEMHHK, TEJIEeBU30p, aHTeHHa, TenedoH, CBYU-meus,
IIPOEKIIMOHHBIN anmapar, BOJIOKOHHAsI OITHKA, COJIHEYHAs Oarapes.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOTI'O IIPEJIMETA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeqHEro oOmero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
MeTanpeMETHBIX U MMPEIMETHBIX 00pa30BaTeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3yabTaThl OCBOCHHUA yueOHOro mpeamera «Du3nKay TOJKHBI OTpa)karb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOILECTBa,
pacuiMpeHre >KU3HEHHOTO OIbITa U ONbITa AESTENLHOCTH B IPOIIECCE Peau3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MMO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO 00IIEeCTBa;

NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKMX T'YMAHUCTHUECKUX M JEMOKPATHUYECKHX
IIEHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO JIESATEIBHOCTh B WHTEpEcax TpakIaHCKOTro oOIIecTBa,
y4acTBOBATh B CAMOYIPABJICHUN B 00pa30BaTEIbHON OpraHU3alHu;

YMEHHE B3aUMOJCWCTBOBATh C COIUAIBHBIMH HWHCTUTYTAaMH B COOTBETCTBHHM C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

c(hOpMUPOBAHHOCTH POCCUIMCKON TpaTaHCKON UICHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTH)KCHUSM POCCHUCKHX
yu€HBIX B 007acTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAITUIO M NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEGHHOCTH, B TOM YHCIIE B IEATEIHLHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJIa B TOCTPOEHUE YCTOMUNUBOTO OYIYIIETo;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIOYAst ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢u3nveckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEC K pa3muuHbiM chepam mpodecCHOHATHHONW JesITeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHMUIO B 00JacTH (PU3MKHM Ha
MPOTSKEHUH BCEU KHU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYPBI, OCO3HAHHE TJIOOANBFHOTO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;

IUTAHUPOBAHKUE M OCYIIECTBIICHUE JIEHCTBUN B OKpPYXKAIOIICH Cpelie HAa OCHOBE 3HAHUSA
LeJel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;

pacIIMpeHre OIbITa JIEATEIHPHOCTH OKOJIOTMYECKOW HamNpaBIEHHOCTH Ha OCHOBE
UMEIOUTNXCA 3HAaHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOT0 TIO3HAHMS:
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c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHUE IIEHHOCTH HAyYHOH JEeSTeJIbHOCTH, TOTOBHOCTh B IpOLIECCE M3YUCHHS (DU3UKH
OCYILECTBIISATh MMPOCKTHYIO U UCCIIEI0BATEIBCKYIO eI TEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIE YHMBePCAJIbHbIE YUeOHbIe NeliCTBUS
Ba3oBrble JJornueckue aeicTBuA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIIM3UPOBATH IMPOOJIeMy, paccMaTpuBaTh &
BCECTOPOHHE;

OIPEAEIIATh LENH JEATEIbHOCTH, 331aBaTh apaMeTpPbl U KPUTEPUU UX TOCTHIKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B pacCMaTpUBaeMbIX (PU3MUECKUX SBICHUSAX;

pa3pabarbIBaTh IJIAH PEUICHUS MPOOJIEMBI C YIETOM aHaIM3a UMEIOIINXCS MaTEPUATbHBIX
U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJITATOB LEISIM,
OLIEHUBATh PUCKH MTOCIIEICTBUI e TEIbHOCTH;

KOOPJAMHUPOBaTh M BBIIOJHATH pabOTy B YCJIOBHUSIX pPEAJbHOr0, BHUPTYaIbHOIO U
KOMOHMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

Ba3oBble ucciieoBarebcKue 1eiCTBUA:

BJIAJICTh HAYYHOH TEPMUHOJIOTHEH, KITFOUEBBIMU TOHSATHAMU M METOJIaMH (HU3HYECKOMH
HayKH;

BJIaJIETh HAaBBIKAMU y4€OHO-MCCIIEJOBATEIbCKOM U MPOEKTHOM NEATeNIbHOCTH B 00JacTh
¢u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOUCKY METO/OB pELIeHMs 3a1a4
(bu3nUecKoro conepkaHusl, IPUMEHEHHIO Pa3JInYHbIX METO/I0B MO3HAHMS,

BJIQJIETh BHUJAMHU JIEATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEpPIIpEeTAlNH,
npeoOpa3oBaHUI0 W MPUMEHEHHMIO B PA3IMYHBIX Y4YeOHBIX CHUTyallUsX, B TOM 4HCIE INpHU
CO3/1aHUU YYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISABJISIT NPUYMHHO-CICACTBEHHBIE CBSI3M W aKTyaJlM3MpOBaTh 3aJady, BbIIBUIATH
TUIOTE3y €€ pelIeHMs, HaxOAuUThb AapryMEHThl IS J0Ka3aTelbCTBA CBOMX YTBEPXKIACHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

aHAIN3UPOBATh TOJYYEHHbIE B XOJ€ pELIeHHs 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX IOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 33Ja4d B OOpPa30BATEIHHOW ACSATEIHHOCTH, B
TOM YHCJI€ IPU U3YUYEHUH (PUBHKH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETb MEPEHOCUTh 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEASITEILHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE UJIEU, IPEJJIaraTb OPUTHHAIBHBIE IOAXOAbl U PELICHHUS,

CTaBUTh MPOOJIEMBI U 33]]a4H, TOIMYCKAIOIINE albTepHATUBHBIEC PEILICHUSI.

Pabora ¢ nnopmanmeii:

BJIa/IETh HABBIKAMU MOJY4YeHHsS] MH(OpMALUU (U3NYECKOTO COJEp:KaHUs U3 HCTOUYHUKOB
pa3HbIX THWIIOB, CaMOCTOSITENBHO OCYLIECTBJISATh IIOMCK, aHAJIM3, CHUCTEMATHU3alMI0 U
MHTEPIPETALNIO UHPOPMALIUK Pa3IMYHBIX BUAOB U (HOPM MpE/ICTaBICHHUS,;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

UCIONIb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJIOTUH B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OPTraHU3ALMOHHBIX 3a4ad C COOJIIOJICHHEM
TpeOOBaHUI IPrOHOMMKH, TEXHUKU O€30M1aCHOCTH, THTHEHBI, PECYpCOCOEpPEKEHNs], TPABOBBIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 0€301acHOCTH;
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CO3/1aBaThb TEKCThl (IU3NYECKOTO COAEPKAaHUS B pasIMyHbIX (Qopmarax ¢ Yy4ETOM
Ha3HAueHUs MHPOpPMALMU W LEJIEBOM ayAWTOpWUH, BBIOMpAs ONTUMAIBHYIO (GOpMY
IIPEJICTaBICHNS U BU3YyaIU3aL1H.

KoMMmyHnKaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

OCYIIECTBIISATh OOIIEHNE HAa YpOoKaX (DM3UKH M BO BHE-YPOUHOU JIeITEIbHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIUKTHBIX CUTYAIl U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO U JIOTMYHO U3JIaraTh CBOK TOYKY 3PEHHUSA C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MMOHUMATh U UCIIOJIB30BaTh MIPEUMYIIECTBA KOMAHIHOW U WHIUBHUIYAIBHOU PaOOTHI;

BEIOMpATh TEMATHKy M METOIbl COBMECTHBIX IEHCTBUI C y4€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T0 WieHa KOJUIEKTHBA,

MPUHUMATh LEJIHM COBMECTHOW JAEATEIbHOCTH, OpPraHW30BBIBATH W KOOPAWHHUPOBATH
JEUCTBUSA 10 €€ INOCTUKEHUIO: COCTAaBIATH IUIAH JACHCTBUHM, PACIPENENATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KAXKIOTO YJaCTHHKA KOMaHIbI B OOIIUN pe3ysIbTaT
10 pa3pabOTaHHBIM KPUTEPHUSIM;

npeyiaraTb HOBBIE MPOEKTHI, OLEHUBATh HJEH C IMO3ULUMUA HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKON 3HAYUMOCTH;

OCYILECTBJISATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX CHTYaLMSX,
MIPOSIBJIATH TBOPUYECTBO U BOOOPaKEHHE, ObITh HMHUITUATHBHBIM.

PeryasiTuBHbIe YHUBepPCAJbHbIE y4eOHbIE TeiiCTBHUS
Camoopranusanus:
CaMOCTOSITENIFHO OCYIIECTBIISITh IMO3HABATEIBHYIO JEATENBHOCTh B 00JacTH (U3HKH U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTABUTH U (hOPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIFHO COCTABIIATH IJIAH PEIICHUs PAcU€THBIX M KAa4eCTBEHHBIX 3ajady, TUIaH
BBITIOJTHEHHSI TMPAKTUYeCKoi paboThl C€ Y4ETOM UMEIOUINXCS PECYpCcoOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTCHU;
JIaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;
pacIpsATh paMKH YI€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX TPEATIOYTCHHIA,
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pereHmue;
OILICHUBATh MMPUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JPYAWIMU B 001acTH (U3HKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHATBHBIH HHTEJIEKT:
JaBaTh OIIEHKY HOBBIM CHUTYalldsM, BHOCUTh KOPPEKTUBBI B AESITEIHHOCTH, OLIEHHWBATH
COOTBETCTBHUE PE3YIHTATOB IIETISIM;
BJIQ/ICTh HaBBIKAMH MMO3HABATENHHON pe(IEeKCUU KaK OCO3HAHUS COBEPIAEMBIX JCWCTBUN
Y MBICITUTEIFHBIX MTPOIECCOB, X PE3YIBTATOB U OCHOBAHHIA;
UCIIONIE30BaTh PUEMBI peICKCHH JIJIS OLIEHKH CUTYaIli, BBIOOpA BEPHOTO PELICHHUS;
YMETh OI[CHUBATh PUCKH U CBOCBPEMEHHO IMPUHUMATh PEIICHHUS 110 UX CHIDKCHHUIO;
MPUHUMATH MOTHBBI U apTYMEHTHI JPYTUX TIPU aHAIHU3E PE3YNIbTaTOB ACATEIbHOCTH;
MPUHUMATE CeOsl, TOHMMAsi CBOM HEJIOCTATKHU M JIOCTOMHCTRBA;
MPUHUMATH MOTHBBI U apTYMEHTHI JPYTUX TIPU aHAIHU3E PE3YNIbTAaTOB ACATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.
B npomiecce nqocTukeHMs TMYHOCTHBIX PE3yIbTATOB OCBOCHUS MIPOTPAMMEI IO (DU3UKE ISt
YPOBHsI cpefHero oO0Iero oOpa3oBaHus y O0yUYarOIIMXCS COBEPIICHCTBYETCS dMOIMOHATBHBIN
WHTEJJIEKT, MPEANOoIaralonuii ChoOpMUPOBAHHOCTD:
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CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh TOHUMAaTh CBOE SMOLIMOHAIBHOE COCTOSTHHE,
BUJICTH HANPaBJICHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpEeryJIMpOBaHMs, BKJIIOYAIOLIETO CaMOKOHTPOIJIb, YMEHHE IIPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh AaJaNTHPOBATHCA K SMOLMOHAIbHBIM
U3MEHEHUSM U NPOSABIATh THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBALIMM, BKJIIOYAIOIIEW CTPEMIICHME K JOCTHIKEHUIO LEIU U YCIEXY,
ONTUMU3M, HHULIIMATUBHOCTb, YMEHUE JEHCTBOBATH UCXOMS U3 CBOMX BO3MOKHOCTEH;

SMIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh IMOHUMATh 3MOLMOHAIBLHOE COCTOSHUE JIpPYTHX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIICHNUS, CIIOCOOHOCTD K COUYYBCTBHUIO M COTIEPEIKUBAHUIO;

COLMAJIBHBIX HABBIKOB, BKIIFOYAIOIUX CIIOCOOHOCTh BBICTPAaWBaTh OTHOLIEHUS C IPYTHMHU
JFOAbMU, 3a00TUTHCS, IPOSBIISTH HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K koniy o6yuenus B 10 kJjacce npeMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPHPOBATh HA MPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
HAayYyHOW KapTUHBI MHUPA, B Pa3BUTUHU COBPEMEHHOW TEXHUKH U TEXHOJOTUH, B IPAKTHYECKON
JNeITEeIILHOCTH JIFOICH;

YUUTBIBATh TPAHULIBI NPUMEHEHUS H3YYEHHbIX (PU3MUECKUX MOJEel: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TEJIO, UACAIbHBIA ra3, MOJEIU
CTPOEHMS Ta30B, )XKMIKOCTEH M TBEPABIX Te€J, TOUCYHBIA DJIEKTPUYECKHUH 3apsAll IPU PELIECHUU
du3nUecKux 3a1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUs BEUIeCTBa M DJIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBM)KEHUE, CBOOOJHOE MajJeHue Ted,
JIBIDKEHUE TI0 OKPY)XHOCTH, WHEpIHMs, B3auMmojeicTBue Tei, auddys3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE JXKUJIKOCTeW M TBEPIBIX TeNl, U3MEHEHHEe 00BbEMa Ten NMpH HarpeBaHWU
(oxJ1aXx/1eHNH), TEMJIOBOE paBHOBECHE, UCIIApPEHHE, KOHIEHCAIUs, IaBJICHHE, KpUCTAIIIN3aIus,
KHUIIEHUE, BJIAKHOCTH BO3]lyXa, MOBBIIICHUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, 3JIEKTpU3alus Tell,
B3aMMOJIEICTBHE 3aps/10B;

ONMCHIBaTh MEXAHMUYECKOE JIBM)KEHHE, UCIOJb3Ys (DHU3MUECKHE BETUYMHBI: KOOpJUHATA,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CHUjla, UMITYJIbC Tejla, KHHETHYECKas
SHEprusi, NOTEHLMAlbHAs DSHEPIUs, MeXaHHYeckas paboTa, MeXaHMuYecKas MOIIHOCTh; IpHU
ONHCAaHUM TPABWIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJNB3YEMBIX BEJIMYMH, UX
0003Ha4YeHHsI U €IMHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIONINE TAaHHYIO (PU3NYECKYIO BETUUHUHY
C IpYTUMH BEIIMUYUHAMH,

ONKCHIBaTh HM3YYEHHbIE TEIJIOBbIE CBOMCTBA TEN W TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
¢u3nyeckue BEIWYMHBL: JIABJICHUE Taza, TEMIlepaTypa, CpeiHss KHHETHUYecKash DSHEeprus
XA0TUYECKOTO JIBUJKEHUS MOJIEKYJ, CpPEJHEKBaJApaThyHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprus, padora rasa, Kod(pQUIMEHT MOJE3HOr0 NEHCTBUS TEIUIOBOIO
JBUTATENS; IPU OMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHI CMBICI UCIIOIb3YEMbIX BEJIMYHH,
uX OOO3HAYeHMS U EIUHMIBI, HAXOAUTh (OPMYJbI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMUMHY C APYTUMHU BETUUUHAM;

ONMCHIBATh U3YYEHHBIE JJIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(mpotiecchbl), UCHONIB3YST (PU3NYECKUE BEIMYMHBI: AJIEKTPUUYECKUI 3apsijl, AJIEKTpUYECKOoe MoJe,
HanpspKEHHOCTh  TOJIS, IOTEHLMAJ, PAa3HOCTh IOTEHIHUAIOB; IPU ONUCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI MCIOJIB3YEMBIX BEIMYUH, HUX OOO03HAUEHUS W EIUHHULBL
yKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMYUHY C JPYTUMU BeTUYNHAMU;
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aHAIM3UPOBaTh (U3NYECKUE TMPOIECCHl U SBIICHUS, UCHOIb3Ys (U3NYECKHE 3aKOHBI U
MPUHLMUIBL: 3aKOH BceMUpHOro tarorenus, I, II m III 3axkonbl HproTOHA, 3aKOH COXpaHEHUSA
MEXaHUYECKON 3HEPruH, 3aKOH COXPAHEHHUS WMITYJIbCA, IPUHLIMI CYNEPIO3ULIUN CUII, TPUHIUIT
paBHOIpaBUs WHEPIHUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISPHO-KHHETUUYECKYIO TEOPUIO CTPOCHUS
BEILECTBA, T'a30BbI€ 3aKOHBI, CBS3b CPEIHEH KHHETHMYECKOM SHEPruM TEIUIOBOTO JABUKEHUS
MOJIEKYJI C a0COJIOTHOW TeMIIepaTypoid, TIEPBBI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KylloHa, MpU 3TOM pa3inyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOE BhIpaXEHUE U YCIOBUS (TPaHUILIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC MPUHITUIIBI JIEHCTBUS MAIlIUH, TPHUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX O€30MaCHOTO UCIIONIb30BAHUS B TTOBCETHEBHOM KU3HU;

BBITIOJHATh JKCIIEPUMEHTHI 10 HUCCIICJOBAHUIO (PU3UYECKUX SIBICHUH W TIPOIECCOB C
UCIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX H3MEpeHuil, Mpu SToM  (HOpMyIHpOBaThH
npoOiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIICPUMEHTa, COOMpaTh YCTAHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTH OIBIT M (POPMYIUPOBATH BHIBOIBI,

OCYIICCTBIISATh TIPSMBIE W KOCBEHHBIC H3MEPCHHS (HU3MYECKHX BEIWYWH, TPH ITOM
BBIOUpaATh ONTUMANBHBIN CHOCO0 W3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIbl OIIEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXIYy (HU3NYECKUMHU BeJIMYMHAMU C HCIIOJIb30BAHUEM
NOPSIMBIX  U3MEPCHHA, MPH 3ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3YJIBTATHI
MOJIyYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEIWYHMH B BUJIE TaOIHUI] U TpadUKOB, JelIaTh BBHIBOJbI
10 pe3ybTaTaM MCCIEA0BAHUS;

coOnrofarh mpaBuiaa O€30MacHOrO TPyAa MPU NPOBEIACHHHM HCCIEIOBAaHUN B paMKax
y4eOHOr0o JKCHEpPUMEHTa, Y4eOHO-UCCIEIOBATEICKOM W  IMPOCKTHOM ACATEIBHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONCTB U TaOOPaTOpHOTo 000pyI0BaHUS;

pemaTh pacu€THBIC 3aJaud C SBHO 3aJlaHHOW (PU3MYECKOW MOJIEIbIO, HCIOIb3Ys
dbuznyeckre 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHAllM3a yCIOBHS 3a/1a4ll BHIOMPATh (PU3UUYECKYIO
MOJIEJIb, BBIIEIATh (PU3MUECKHE BETUYUHBI U (HOPMYJIBI, HEOOXOIUMBIE ISl €€ pelIeHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOYUEHHOTO 3HAYeHUS (PU3NUECKOi BETHMUNHBI,

pemaTh KauyeCTBEHHBIC 3a/laud: BBICTPAMBATh JIOTUYECKU HEMPOTHBOPEUMBYIO IETIOUYKY
paccyXIeHUl ¢ OMOpoi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHUS;

WCIIOJIB30BaTh TMPU PEIICHUH YYEOHBIX 3aJad COBPEMEHHBbIE HH(POpPMaIMOHHBIE
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHHS, WUHTEPHIpPETAIlMN M TPEACTaBICHHS y4eOHOU W
HAy4YHO-TIOMYJISIPHOW HWHGPOpPMAIMK, TOJYYEHHONW U3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHYECKHU
aHAIM3UPOBATH MOJTydaeMyro HH(OpMaIINIO;

MPUBOANTH MPUMEPHI BKJIaJa POCCHUUCKHX W 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, 00BICHEHUE TPOIIECCOB OKPYXKAIOIIETO MHUPA, B pa3BUTHE TEXHUKU M TEXHOJOTHUI;

WCIIOJIB30BaTh TEOPETHYECKUE 3HAHUS 10 (U3UKE B TIOBCEAHEBHOW JKH3HU IS
obecrnieueHns 0€30MacHOCTH MPU OOpaIleHUH C IPUOOPAMH U TEXHUYECKUMHU YCTPOHUCTBAMHU, JIJIS
COXpaHEHUs 37I0POBBS U COOJIOICHUSI HOPM DKOJIOTHYECKOTO TIOBEICHHS B OKPY’KAIOIICH Cpejie;

paboTaTh B TpYIIE C BHIIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, TIIaHUPOBATh PaboTy
TPYIIIBI, palMOHAIBHO pACTIpPENensaTh OO0S3aHHOCTH U TUIAHUPOBATH JICSITEIHHOCTH B
HECTAaHJAPTHBIX CUTYallMsX, aJl€KBaTHO OLIEHUBATh BKJIAJ KaXKJOTO M3 YYACTHUKOB TPYIIIBI B
pEIIeHNE paccMaTpUBAeMON MPOOIEMBI.

K konny oOyuenust B 11 kiiacce mpeaMeTHbIE pe3yabTaThl HA 0A30BOM YPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHI:

JEMOHCTPHUPOBATh HA MPUMEPAX pPoJib U MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOU
HAay4YHON KapTUHBI MHPA, B PA3BUTHU COBPEMEHHOW TEXHHMKU W TE€XHOJIOTHUM, B MPAKTUYECKOU
JESTEIIbHOCTH JIFOJIEH, IeJIOCTHOCTD U €IMHCTBO (PU3UUYECKON KApTUHBI MUPA;
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VUUTHIBATh TPAHUIBl TPUMEHEHUS M3YYCHHBIX (U3HUECKUX MOJAENeil: TOYeUHBIN
QIIEKTPUYECKUI 3apsiji, Jyd CBETa, TOYCYHBIH HCTOYHUK CBETa, SsiAepHAs MOJEIh aToMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si/[pa MPH pelleHun GU3NYECKUX 3a/1ay;

pacmo3HaBath (pU3MYECKHE sIBICHUS (MPOIECCh) U OOBSCHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAaHTOBOM (DU3HMKU: dJEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHUYECKOe, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJICHCTBHE MArHHWTOB, JJICKTPOMArHUTHAs
WHAYKIHS, JCWCTBHE MArHUTHOTO TIOJII Ha MPOBOAHWK C TOKOM U JBWXKYIIUICS 3aps,
AIEKTPOMArHUTHBIE KOJIOAHUsSI M BOJIHBI, MPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, WHTepdepeHnus, audpakinus ¢ MOJSIPU3ANUS CBETa, JUCIIEPCUs CBETa,
dotoanexkrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHUe, BOSHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJOPO/Ia, €CTECTBEHHASI U ICKYCCTBEHHAS PAIMOAKTUBHOCTD;

ONKCHIBATh M3y4YCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPHUUECKHE, MArHUTHBIC, ONTHUYECKUE,
IEKTPUICCKYIO TTPOBOAMMOCTD PA3IUYHBIX CPEI) W JJICKTPOMArHUTHBIC SBIICHUS (IIPOLECCHI),
UCIIONB3YS (U3MYECKUE BEIMYUHBL: DJICKTPUYECKUN 3apsij, CHiIa TOKa, SJIEKTPHUECKOe
HaANPSDKEHUE, SJICKTPUIECKOE COITPOTUBIICHUE, PA3HOCTh MOTSHIMAIIOB, SJICKTPOIBHKYIIAs CHIIA,
paboTa Toka, MHAYKLUHS MarHUTHOrO Tojs, cuia Awmmepa, cuia JlopeHna, MHIYKTHBHOCTH
KATYIIKKM, YHEPTUsl JIEKTPUYECKOTO0 W MArHUTHOTO IIOJICH, TIEPUOJ] W YacToTa KoyieOaHuU B
K0J1e0aTeIbHOM KOHTYpE, 3aps U CUjia TOKa B MPOIECCe TAPMOHMUYECKUX AIEKTPOMArHUTHBIX
KoneOaHui, (HOKYCHOE PpACCTOSHHUE W ONTHYECKAas CHJIAa JIMH3bI, NPU ONMUCAHUHM IPABUIHHO
TPAKTOBAaTh (PUIUYECKUII CMBICT HCIONb3YEMbIX BEIWYMH, MX OOO3HAUECHUS U EIUHUIIBL,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNHY C IPYTHMH BETUYHHAMU;

ONKCHIBATh M3yYCHHBbIC KBAHTOBBIC SIBJICHHUS M MPOLECCHI, HCIONB3Ys (U3MUECKUE
BEJIMYMHBI: CKOPOCTh AJICKTPOMATHUTHBIX BOJIH, JUTMHA BOJHBI M HYacTOTa CBETAa, DHEPTUS U
UMIynasCc (GOTOHA, TMEpPHOJ TOJypacmaja, DHEPIrHs CBSI3W AaTOMHBIX SJep, MPU OMNUCAHUU
MPAaBWJIBHO TPAKTOBATh (DU3MYECKUH CMBICI WCIIONB3yeMbIX BEIHYHMH, HX OOO3HAYCHUS U
€MHUIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIONINE MAaHHYIO (DU3HUECKYIO BEIMYUHY C JPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAYCHUE (PU3NICCKON BEITMUHHEI;

aHAIM3UPOBATh (U3WYECKUE TPOIECCHl M SBICHUSA, UCTONB3Ys (U3NYECKUE 3aKOHBI U
OPUHIMIEI: 3akoH OMa, 3aKOHBI TIOCIEAOBATEIBHOIO W  IMAPALICIBHOTO  COCIUHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JIeHna, 3akoH JJEKTPOMAarHUTHOM HMHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PACIPOCTPAHEHUST CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHe OWHIITeHHa s ¢doTtoddderTa, 3aKOH COXpaHEHUS SHEPruu, 3aKOH
COXPAaHCHHSI HMITYJIbCA, 3aKOH COXPAHCHHs DSJICKTPHUECKOTO 3apsiia, 3aKOH COXPaHCHUS
MacCcOBOTO 4HCIa, MOCTyJaThl bopa, 3aKOH pagMOaKTUBHOTO pacmajia, MpU ITOM pa3inyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKCHHE W YCJIOBUS (TPAHHMIIBI,
00JacTv) IPUMEHUMOCTH,

OTIPE/ICIIATh HAIPaBJICHWE BEKTOPA WHJYKIUM MArHUTHOTO TIOJISI MTPOBOJHHKA C TOKOM,
cuiibl Amrnepa u cuiiel JlopeHia;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBHITIOJHATh JKCIIEPUMEHTHI 10 HUCCIICOBAHUIO (PU3UYECKUX SIBICHUH M MPOIIECCOB C
UCIIOJIb30BAaHUEM TPSMBIX W KOCBEHHBIX HW3MEpPEHHWH: TMpHU 3TOM  (HOpPMYITHpPOBATH
npobiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MIPETIOKESHHOTO 000PYA0BAHHUS, TPOBOJAMTD OMBIT M OPMYITUPOBATEH BHIBO/IBI,

OCYIIECTBIISITh TPSMbIE W KOCBEHHBIE H3MEpEeHHs] (DU3MYECKHX BEIWYHH, TPH ITOM
BBIOMpaATh ONTUMAIBHBIH CIIOCOO W3MEpPEHWS W HCIOJBb30BaTh HM3BECTHBIE METOIBI OIICHKHU
MOIPEIIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJIMYMH C UCIOIB30BaHUEM MPSIMBIX U3MEPEHU:
IPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3yIbTAThl MOJYYCHHOW 3aBUCUMOCTH
buznyecKkux BENWYMH B BHAE TaOMUI M TpaQuUKOB, JeiaThb BBIBOABI IO pe3yiabTaTam
WCCIICJIOBAHHS,
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cobmoaTh mMpaBmiIa O€30MacHOro TpyJda HpPU TNPOBEACHHHM HCCIEIOBAaHMHA B paMKax
y4eOHOrO SKCHEPHMEHTa, Yy4eOHO-HCCIENOBATEIbCKONM U  IPOEKTHOM JAEATEIBHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOWCTB U JIAOOPATOPHOTO 000PYI0BaHUS;

pemiath pacy€THblE 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENbIO, HCIONIb3Ys
¢u3ryeckre 3aKOHBI U MIPUHIIMITEL, HA OCHOBE aHAJM3a YCIOBHS 33/1a4i BHIOUPATh (PU3UUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKUE BEIMYMHBI M (QOPMYINbI, HEOOXOAMMBbIC IS €€ pEelIeHHUS,
MMpOBOAUTH paC‘-IéTLI 1 OICHUBATDH PCAJIbHOCTD IMMOJIYYCHHOI'O 3HAYCHU A q)HSquCKOﬁ BCJINYHHDBI,

penraTth KayeCTBEHHBIC 3a/1aud: BBICTPAWBATh JIOTMUYECKH HENPOTHBOPEUMBYIO IIETIOUKY
paccyXIeHHU C ONOPO HAa N3yUEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PH3NYECKUE SBIICHHUS,;

UCIIONIb30BaTh MPU  PEUICHWH Yy4eOHBIX 3aJad COBpPEMEHHble HH(OpMalnOHHBIC
TEXHOJIOTUM Ui TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETAMH U TPEICTaBICHHUS y4eOHOH u
HAYYHO-TIONYJISIPHOM HWH(OpManuy, MOIXYYEHHOM W3 pPa3IMuHBIX HCTOYHHKOB, KPHUTUYECKH
aHAJIM3MPOBATH NOIY4aeMy0 HHPOPMAIIHIO;

OOBSACHATH NPUHIMIIBI ICHCTBUS MAIMH, TPHOOPOB M TEXHHYECKUX YCTPOICTB, pa3inyaTh
YCIIOBHS UX 0€30I1aCHOTO MCIIOJIb30BAaHMSI B TIOBCETHEBHOM JKU3HU;

NPUBOJHUTH MPHMEPHI BKJIAJa POCCUICKHX U 3apYOEXKHBIX Y4EHBIX-(DU3UKOB B pa3sBUTHE
HAayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUECKHE 3HAaHUS MO (HU3MKE B IOBCEAHEBHOW JKU3HH IS
oOecnieueHus 6€30MacHOCTH MpU 0OpallleHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JUJIS
COXpaHEHUsI 3I0POBBS U COOJIIOICHHS HOPM DKOJIOTHYECKOTO TIOBEJICHHS B OKPY’KaloIeil cpeae;

paboTatk B TpyIIIe C BHITOJHEHUEM PAa3TUYHBIX COIUATBHBIX POJICH, MITAHUPOBATh paboTy
TPYNIbl, palMOHANBHO PACHPEACNIATh OOSM3aHHOCTH M IUIAHUPOBATh  JICSTENBHOCTh B
HCCTAaHJAPTHBIX CUTyalUAX, aACKBATHO OLCHMBATH BKJIAJ KaXKAOTO0 M3 YYACTHHUKOB I'PYIIIBLI B
peleHre paccMaTpuBaeMoil MpooIIeMBl.
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