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1. OOmasi xapakTepUCTHKA 0011e00Pa30BaTeJIbHON JUCHUNINHBI «PU3nKa»
1.1. Mecto o0meodpa3zoBarenbHoil nucuumiauabl B OI1 CITO

Copepxanne mporpaMMbl 1Mo (U3MKE HAMpaBICHO Ha (POpPMHpPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTHUHBI MUpa oOyuaromuxcs 1 Kkypca npu oOydeHun ux Gpusnuke Ha 6a30BOM ypOBHE.
[Iporpamma no ¢puzuke coorBercTByeT TpedboBanusiM @I'OC CII0 40.02.04, tpedoBanusim GPI'OC
COO k mnaHupyeMbIM JTUYHOCTHBIM, MIPEIMETHBIM M METApPEAMETHBIM pe3ysibTaTaM 00y4eHus,
a TaKKe YUYUTBIBACT HEOOXOJMMOCTh pealu3allii MEKIPEIMETHBIX CBsi3el (U3UKH C
€CTECTBEHHO-HAYYHBIMU YUECOHBIMU AUCIUITITUHAMH.

CrepKHEBBIMU dJIEMEHTaMU Kypca (U3HKU Ha YPOBHE CPEIHEro o0Iiero oopazoBaHUs
ABJISIIOTCS  (pu3udeckue TeopuH ((hOpMHPOBAHHME MPEACTABICHUH O CTPYKTYpE IOCTPOCHHUS
dusznyeckoil Teopuu, poiu (yHIAMEHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MPEJICTAaBICHUSIX O MPUPOJE, TPaHUIAX MPUMEHUMOCTH TEOpHUH, AJsl OMHMCAHUS E€CTECTBEHHO-
HAYYHBIX SBJICHUH U MIPOIIECCOB).

B paboueii mporpamme mo (u3uke mnepedeHb JTa00pPaTOPHBIX W MPAKTHYCCKUX PabOT
SIBJISIETCS. PEKOMEHIOBAaHHBIM, TIPEToaBaTellb AeaeT BEIOOP MpOBeaeHHS 1a00PaTOPHBIX padoT
Y OTIBITOB C YYE€TOM MHIUBUIYTBHBIX OCOOCHHOCTEH 00yJaromuxcs ¢ ucnosnb3zoBanue [{OP.

1.2. leap u niiaHupyemblie pe3yJIbTaThl
OCHOBHBIMU TIEISIMU U3yUYeHUs (PU3UKH B 00111eM 00pa30BaHUM SBJISIOTCS:

e  ®DopMHpOBaHUE UHTEPECA U CTPEMIICHUS 00YUAIOLINXCS K HAYYHOMY U3Y4EHHUIO TPUPOIH,
pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e Pasurue TmpeaCTaBICHMA O HAyYHOM METOAE TO3HaHUS U (OpMUpOBaHUE
UCCIIEI0OBATEIBCKOTO OTHOILICHHS K OKPYKAIOIIUM SIBIICHUSIM;

e @DopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa M3Y4YEHHS OCHOB CTPOCHHS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e dopMupoBaHHE YMEHUI OOBSICHSTH SIBICHUS C UCMOJIb30BaHUEM (U3NYECKUX 3HAHUM U
HAYYHBIX JI0Ka3aTeNbCTB;

e ®dopmMupoBaHHE TPEACTABICHUN O ponu (U3MKHU IS Pa3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JlocTuxkeHune 3THX Iefed oOecreynBaeTcsl pelIeHueM CIEAYIOIUX 3aJady B Mpoliecce
M3y4deHus Kypca GU3UKHA Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus:

e [IpuoOpereHue cucrtembl 3HAHUUW 00 OOMMX (U3HMUECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOPHSIX, BKIIIOYAsT MEXaHUKY, MOJICKYJSIPHYIO (U3UKY, 3JIEKTPOAWHAMHKY, KBAaHTOBYIO
(GU3UKY U IIEMEHTHI aCTPOPHU3UKY;

e  ®opMHpOBaHUE YMEHUH IPUMEHATH TEOPETHUECKUE 3HAHUS I O0BSICHEHUS (PU3NIECKUX
SIBIICHUH B IPUPOJIE U IS IPUHSTHS MPAKTUYECKUX PEIICHUH B TOBCEAHEBHOM KU3HH,

e OcBoeHue crocoO0B pemeHus Pa3InYHbIX 33124 C IBHO 3a/JaHHON (PU3MUECKON MOJIEIBIO,
3a1ad, IOJAPa3syMEBAIONIMX  CAaMOCTOATENBbHOE  Co3/laHue  (U3MYECKOd  Mojeny,
COOTBETCTBYIOIEH YCIIOBUAM 3a/1a4H;

e [loHuManue (QU3MUECKUX OCHOB M NPUHIMIIOB JCUCTBUS TEXHHUYECKUX YCTPOUCTB H
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPY>KAIOIIYIO CPEay;

e OsBrazeHNe METOJAaMU CaMOCTOSITENIbHOTO IUIAHUPOBAHUS W TPOBEICHUS (PU3NYECKUX
9KCIIEPUMEHTOB, aHaJN3a U UHTEpHpeTaui nHhOpMaIuy, ONpeesieHus: JOCTOBEPHOCTH
MOJTy4YEHHOTO pe3ysbTara;



e (Co3naHue yCIOBUHM IS pa3BUTHS YMEHUH IPOEKTHO-HUCCIIEI0BATENbCKON, TBOPUYECKON

NEeSITEbHOCTH.

Jlnst 6a30BOro ypoBHS Kypca (PM3MKH - 3TO HCIIOJIB30BAaHUE CHUCTEMbI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JJAOOPAaTOPHBIX padoT, KOTOPbIE B IporpaMMme o (u3uke
00BbEeIMHEHBI B OOLIMI CHHCOK YYCHHMUYECKUX NMPAKTUYECKHX paboT. BriieneHue B ykazaHHOM
nepevyHe J1IabopaTopHBIX padOT, MPOBOAMMBIX sl KOHTPOJS M OLIEHKH, OCYILIECTBISETCA
yY4aCTHHKaMH 00pa30BaTeNIbHOTO Tpollecca HCXOIsi U3 OCOOCHHOCTEH IUIAHUPOBAHUS H
OCHAIIICHHs KaOuHeTa (GU3UKH.

Pemienue pacueTHBIX M KAUeCTBEHHBIX 3a7ay C 3aJaHHOM (HU3MYECKOW MOJIEINbIO,
MO3BOJISIOIIEE IPUMEHSTh N3yUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOI0 pasjeina Kypca,
TaK W WHTEIPUPYsl 3HAHUA W3 Pa3HbIX pa3fenoB. /[ KauecTBEHHBIX 3a4ad INPUOPUTETOM
ABIISIIOTCSL  3aJaHMsl Ha OOBSCHEHUE MPOTEKaHWs (U3NYECKUX SBJICHHMM M IPOLECCOB B
OKpY’Kalolle JKU3HHU, TpeOylolme BBHIOOpa (U3MUECKOM MOJENu Uil CUTYallud HpPaKTUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

MexnpeaMeTHbIe CBS3H.

Nzyuenue obmeoOpa3oBaTebHON AUCHUILTUHBI «Du3nKa» 0a30BOT0 ypOBHS OCYIIECTBIISIETCS C
YUETOM COZAEP)KaTEIIbHBIX MEXIPEAMETHBIX CBSA3EH C KypcaMu MaTeMaTUKH, OMOJIOTHUH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

MexnpeaMeTHble TOHATHS, CBA3aHHBIE C M3Y4YEHHEM METOJOB HAy4YHOI'O MO3HAHUS: SIBICHHE,
HAYYHBIA (akT, THUMOTEe3a, (PU3NUecKass BEIMYNHA, 3aKOH, TEOpHs, HAOIIOIeHNE, YKCIIEPUMEHT,
MOJIEJIUPOBAHHE, MOJIEIIb, U3MEPEHHE.

MaremMaTHKa: pelieHne CUCTeMbl ypaBHEHUH, NuHeiHas (yHKIus, napaboia, runepbona, ux
rpaduKyd U CBOWCTBA, TPUTOHOMETPUUYECKUE (DYHKLMHU: CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT€HC,
OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M HMX IMPOEKIMH Ha OCH KOOPJAWHAT,
CIIO)KEHHE BEKTOpPOB,  IPOU3BOAHBIE AJIEMEHTApPHbIX (YHKUMH, TPU3HAKK MOA00UA
TPEYTOJILHUKOB, ONPEIEICHUE TUIOMAAN TUNIOCKUX (GUTyp U 0ObeMa Tell.

Buonorus: MexaHndeckoe IBMKEHUE B *KUBOHM npupoze, U Qy3us, ocMoc, TEIIIO0OMEH KHUBBIX
OpPraHu3MOB (BHJIbl TEIUIONEPENauH, TEIJIOBOE PABHOBECHUE), IJIEKTPUUECKHE SBJICHUS B JKUBOU
npupoje. DIEKTPUYECKUE SIBICHUS B KUBOM NPHUpPOJE, KojeOaTeabHbIC TBMKEHUS B YKUBOU
IPUPOJIE, ONITUYECKUE SIBJIICHUS B )KUBOW NIPUPOJE, AEHCTBUE PaJUallMi Ha )KUBbIE OPraHU3MBbI
XuMHS: TUCKPETHOE CTPOCHHE BELIECTBA, CTPOSHHE AaTOMOB M MOJIEKYJ, MOJIb BEILECTBa,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPABIX TeJ, JKUAKOCTEH M TIa30B, JJIEKTPUYECKHE
CBOWCTBAa METAJUIOB, JJIEKTPOJIMTHYECKAs JUCCOIManus, raapBaHuka. CTpoeHHEe aTOMOB U
MOJIEKYJ, KpUCTaNIM4ecKas  CTPyKTypa TBEpAbIX  Te€l, MEXaHU3Mbl  00pa3oBaHHs
KPUCTAJUIMYECKOW PELIETKH, CIIEKTPAJIbHbIN aHAJIN3

['eorpadus: BIaXXHOCTh BO3/yXa, BETPbI, 0apOMETp, TEPMOMETP, MArHUTHBIE IOJIIOCA 3E€MIIH,
3aJIe)KM MarHUTHBIX Py, OTOCHEMKA 36MHOM MMOBEPXHOCTH, TPEACKa3aHUEe 3eMIICTPICEHHH.

1.3. [lnanupyemblie pe3yJbTaTbl OCBOEHHsI padoyeil mMporpamMMbl 001Ie00pa30BaTEILHOM
AMCUMILINHBI «DU3UKA»

OcBoenue 001e00pa3oBaTeIbHON MUCHUIUTMHEI "®Du3nka" Ha YpOBHE CpPEeIHEro OOIIero
oOpazoBanus (0a30BbIi YPOBEHB) JOHKHO OOECIEYUTh JOCTHXKCHHUE CICIYIOMNUX JTUYHOCTHBIX,
METaNnpeMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE Pe3YJabTATHI JOJKHBI OTPAXKaTh TOTOBHOCTH M CHIOCOOHOCTH 00yYaOIUXCSI
PYKOBOJICTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEH MO3UITUEH TUIHOCTH, CUCTEMOMN IIECHHOCTHBIX
OpUEHTAINI, TIO3UTHBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOIIUX TPAJAULINOHHBIM
[IEHHOCTSIM POCCHIICKOT0 OOIIECTBa, paCIIMPEHNE JKU3HEHHOTO OIBITA M OMbITA JESTEIHHOCTH B
MPOIIECCEe peaM3ali OCHOBHBIX HANPABICHUN BOCIIUTATEIBHON NEATEIHHOCTH, B TOM YUCIIE B
YacTH:



1) rpamaaHCKOro BOCIMTAHUS:

e chopMHpPOBAaHHOCTh TpPaXJAHCKOW TO3UIMHM OOydaroIlerocs Kak aKTHBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBa;

® TMPUHATHE TPAJAULIUOHHBIX OOIIEUETOBEYECKUX T'YMAHUCTUUYECKHX M JEMOKPATHYECKHX
IICHHOCTEI;

® TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEpEcax Ipa’KJaHCKOro oOIIecTBa,
y4acTBOBAaTh B CAMOYTMPaBIECHUHU B 00pa30BaTeIbHON OpraHU3aIuy;

e yMEHHE B3aUMOJICHCTBOBATh C COLUAIbHBIMU HMHCTUTYTAMH B COOTBETCTBHHM C HX
GYHKIIUSMU ¥ Ha3HAUYCHUEM;

® TOTOBHOCTh K TYMAaHUTapPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKOM IPaKTAHCKOW UACHTUYHOCTH, TATPUOTU3MA;

LEHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CHUMBOJIaM, JOCTHXKEHHSIM POCCUUCKUX YUYEHBIX B
00acTi PU3UKHU U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOTO BOCITUTAHUSA:

e chopMHpPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBE/ICHNUS;

® CIOCOOHOCTH OIICHUBATH CUTYAIUIO M IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B ACSITEIbHOCTH YUYEHOT0;

® OCO3HaHME JMYHOTO BKJIaJa B IOCTPOEHHE YCTOWYHUBOTO OyayIIEro;

4) 5CTEeTHUYECKOTO BOCTIUTAHUSA:

® O3CTETHMYECKOE OTHOIIECHHE K MUPY, BKIIOUYAs 3CTETUKY HAyYHOTO0 TBOPUECTBA, MPUCYILETO

(bu3nIecKoi HayKe;
5) TPyZIOBOTO BOCITUTAHUS:

e UHTEpEC K pa3IuuHbIM cdepaM MpodeccHOHANBHON AEsITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM ¢ (DM3MKON U TEXHMKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BBHIOOp Oymymei
npodeccuu 1 peanu3oBbIBaTE COOCTBEHHbBIE KU3HEHHbBIE TUIAHBI;

® TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U CaMOOOpa3OBaHMIO B 00JacTH (U3UKU Ha
MPOTSKEHUU BCEU KU3HU,

6) SKOJIOTUYECKOTO BOCIIUTAHUS:

e chopMHPOBAHHOCTH SKOJOTHMYECKON KyJIbTYyphl, OCO3HAHHE TJIOOATLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

¢ IUIAHMPOBAHME U OCYILECTBIICHUE NEUCTBUM B OKPYXKAIOLIECH Cpelec Ha OCHOBE 3HAHUSA
LeJIeld YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

® DpACIIMPEHUE OIbITa JEATEIbHOCTH SKOJOTUYECKOW HANpaBICeHHOCTH Ha OCHOBE
UMEIOLTNXCS 3HAaHUN 10 (PU3UKE;

7) IEHHOCTU HAYYHOT'O MTO3HAHMUS:

e chopMHPOBAaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs PU3NUECKON HAYKH;

® OCO3HaHME LICHHOCTH HAYYHOH JesTeIbHOCTH, TOTOBHOCTD B MpOIIECCe N3YUECHUS (PU3UKU
OCYHIECTBIISITh MPOEKTHYIO U MCCIEI0BATENbCKYIO NESATENIbHOCTh MHAMBHUAYAIbHO U B
rpymnme.

B nporecce gocTHKeHHs TMYHOCTHBIX PE3YIbTAaTOB OCBOEHHS ITPOTPAMMBI IO (GU3HUKE IS
YPOBHS cpefHero oO0Iiero oOpa3oBaHus y O0ydYarOIIMXCS COBEPIICHCTBYETCS dMOIIMOHATBHBINA
MHTEJJIEKT, MpeArnoaaraiomuii chopMupOBaHHOCTD:

® CaMOCO3HaHMsI, BKJIIOYAIOIIEro CIOCOOHOCTh MOHUMATh CBOE YMOLIMOHAIBHOE COCTOSIHUE,
BUJICTHh HAIIPABJICHUS Pa3BUTH COOCTBEHHOH AMOIMOHAIBHOUN c(hephl, OBITh YBEPEHHBIM
B cebe;



CaMOperyJIMpOBaHMUs, BKJIIOUYAIOLIETO CaMOKOHTPOJIb, yMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEJEHUE, CIOCOOHOCTh a/1allTUPOBATHCA K AMOLIMOHAIBHBIM
M3MEHEHUSAM U MPOSBISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBALMH, BKJIOYAKOIIEH CTPEMIIEHHE K JOCTHIKEHUIO L€ U YCIEXY,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHE J€HCTBOBATh, HCXO/Isl U3 CBOMX BO3MOKHOCTEH;
SMIATHH, BKIIOYAONIEH CIOCOOHOCTh NMOHUMATh 3MOIMOHAJIBHOE COCTOSHUE NPYTHUX,
YUUTHIBaTh €ro IMpH OCYIIECTBIECHUU OOLIEHHS, CHOCOOHOCTh K COYYBCTBHUIO U
CONEPEKUBAHUIO;

COLIMAJILHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCThH BBICTPAUBAaTh OTHOUICHUSI C IPYTUMU
JIOJIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3pemiaTh KOH(INKTHL

MeTtanpeameTHbie pe3yJbTaThl OCBOSHUS MPOTPAMMBI CPETHETO 00IIET0 00pa30BaHUS TOJKHBI
OTpaXKaTh:

OBnazeHue yHUBEpCAIbHBIMU IMO3HABATEILHBIMU ICUCTBUSIMU:

MP1) Ga3oBbie JOTHYECKHE IEHCTBUS:

CaMOCTOSITENIbHO (DOPMYITUPOBaTh M aKTyaIM3UPOBATH MPOOIEMy, paccCMaTpHUBATh €€
BCECTOPOHHE;

ONPENIENATh UETU ACSITEIbHOCTH, 33/1aBaTh MApaMETPhl U KPUTEPUU UX JTOCTUKEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH U POTUBOPEUUS B PACCMATPUBACMBIX (DU3UUECKUX SIBIICHUSX;
pa3pabatbIBaTh IJIaH PEIICHUs TPOOJIEMBI C YUETOM aHaIM3a UMEIOIIHUXCS MaTepHallbHbIX
Y HEMaTepHaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHUBATH COOTBETCTBHE PE3YJIbTATOB LIEISM,
OLICHUBATh PUCKH ITOCIIEACTBUI ACSATEIBHOCTH;

KOOPJAMHHUPOBATh U BBHIMNOJHATH PAOOTy B YCIOBUAX PEATbHOT0, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

MP2) 6a3oBble HCCIeI0BaTEeIbCKUE 1eCTBUA:

BJIAJICTh HAyYHOW TEPMHUHOJOTHEH, KIIIOUEBBIMU TOHATHAMH U METOAaMHU (U3UUECKOM
HayKH;

BJIAJICTh HAaBbIKAMH Y4e€OHO-HCCIIEeIOBATENbCKON U MPOCKTHOM NEATENbHOCTH B 00JIACTH
¢u3uKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOAOB PEIICHUS
3a1a4 (U3NYECKOTO COACPIKAaHUs, IPUMEHEHHIO Pa3IMNYHBIX METOAOB TIO3HAHUS;

BJIAJCTh BUIAMHU JEATEIBHOCTH MO TOJYYECHUIO HOBOTO 3HAHMS, €ro MHTEPIIpPETaluy,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CUTYalUsAX, B TOM YHCIE MPH
CO3JIaHUH YUYEOHBIX IPOEKTOB B 00JIaCTH (DU3UKH;

BBISIBJIATH TPHYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJM3MpOBaTh 3ajady, BbBIIBUTAThH
THIIOTE3y €€ PEUICHUs, HaXOJUTh apryMEHTHI JUIs I0Ka3aTelbCTBA CBOUX YTBEPXKICHHH,
3a71aBaTh MapaMeTPhbl U KPUTEPUH PELICHHUS;

aHAJIM3MPOBATh MOJYYECHHBIE B XOAE pEIICHHWS 3aJaddl pe3yibTaTbl, KPUTHYECKH
OLICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3MPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTH U (YOPMyYIHPOBATH COOCTBEHHBIE 3a/1a4U B 00pa30BATEILHOMN AEATEIHLHOCTH, B TOM
YHCIIe TIPU N3YYCHUN (QHU3HUKH;

JIaBaTh OIICHKY HOBBIM CHUTYallUsM, OLICHUBAThH TPHOOPETEHHBIN OMBIT;

YMETh EePEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00IaCTh XKU3HEEATEILHOCTH;
yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJCH, PEAJIaraTh OpUrHHAIbHbIE MTOIXOAbI H PEIICHHUS;

CTaBUThH POOIEMBI U 33]]a4H, OMTyCKAIOIIUE aJbTePHATUBHBIEC PELICHHUS.

MP3) paborta ¢ undopmarmeii:



BJIAJICTh HAaBBIKAMU IOJy4YeHUS! HHOpMAMK (U3NUECKOTO COJIEPKAHUS U3 HCTOUHUKOB
pasHBIX THUIIOB, CaMOCTOSITENBHO OCYHIECTBISTh MOWCK, AHAIM3, CHCTEMAaTH3ALUI0 U
MHTEPIIpEeTannio HHOOPMALIUH Pa3INIHBIX BUAOB U (OPM IPEICTABICHNUS;

OLICHUBATh JOCTOBEPHOCTHh HH(OPMAIHY;

UCTIONIB30BaTh CPEACTBA HMH(MOPMAMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
pELIeHNN KOTHUTHBHBIX, KOMMYHHUKAaTHBHBIX M OPTaHU3alMOHHBIX 33124 C COOTIOICHHEM
TpeOOBaHUI HPrOHOMHKH, TEXHHKH OE30MaCHOCTH, TUTHUEHBI, PECcypcocOEpeKeHHUs,
IPABOBBIX U ATHYECKUX HOPM, HOPM HH(POPMAITMOHHOH O€30MacHOCTH;

CO37aBaTh TEKCTHl (U3MUECKOTO COJAEPKAHMSA B PA3IUYHBIX (QOpMaTax € yd4eTOM
Ha3HaueHUs WHQPOpMAIMKM M IENEBOW ayJUTOpUH, BHIOMpas ONTUMAIBHYIO (opMy
NPECTaBICHUS U BU3yaJIH3alUH.

OBnazieHrne yHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JICHCTBUAMU:

MPS5) o0menue:

OCYILECTBIISATH OOIIEHHE HA YPOKax (pU3MKH U BO BHEYPOUHOH EATEIbHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOHPIUKTHBIX CUTYAIMH U CMAT4aTh KOH(IUKTHI;
Pa3BEpPHYTO M JIOTMYHO HU3JIaraTh CBOK TOYKY 3PEHMS C HCIIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB.

MP6) coBMecTHAsA 1eITEIbHOCTD:

MOHUMATh U UCIIOJI30BaTh MIPEUMYIIECTBA KOMaHAHOW U WHIUBHUIYaTbHOU PaOOTHI;
BBIOMPATh TEMATHUKy M METOJbI COBMECTHBIX ACHCTBUU C y4eTOM OOIIUX WHTEPECOB, U
BO3MOKHOCTEH Ka)KI0T0 WiCHA KOJUICKTHBA;

MPUHUMATh 1€ COBMECTHOM JEATEeIbHOCTH, OPraHU30BbIBATH W KOOPJIUHUPOBATH
JIEUCTBUSA MO €€ JOCTH)KEHUIO: COCTABJIATH IUIaH ACUCTBUM, pacOpeneisiTh POJIK C YUETOM
MHEHHUH YYaCTHUKOB, 00CYKIaTh pe3yJbTaThl COBMECTHOU pabOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIaJa M KAKIOTO YYaCTHMKA KOMAH/Ibl B OOIIHMI pe3yIbTat
1o pa3paboTaHHBIM KPUTEPHUSIM;

npejasiaraTh HOBBIE MPOEKTHI, OLICHUBATh UAEH C MO3UIUU HOBU3HBI, OPUTHHAIBHOCTH,
IIPaKTUYECKON 3HAaYUMOCTH;

OCYILIECTBIISATh IMO3UTUBHOE CTPATEIMUECKOE IIOBEJICHUE B PAa3JIMYHBIX CUTYalUsX,
MPOSIBIISATE TBOPYECTBO U BOOOpAKEHHE, OBITH MHUITMATUBHBIM.

OBJIa,Z[GHI/Ie YHUBCPCAIILHBIMU PCTYIIATUBHBIMHA I[CﬁCTBHHMHZ
MP7) camoopranusanus:

CaMOCTOSITENIFHO OCYUIECTBIISTH IO3HABATENBHYIO NIEATENBHOCTh B 00JacTu (pU3MKH U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTAaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 33/1aUH;
CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIICHUs PAacuyeTHBIX M KA4eCTBEHHBIX 3ajJad, IJIaH
BBINIOJIHEHUS MPAKTHYECKOM pabOThl C y4eTOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEN U MPEANOYTEHUIM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paclMpATh paMKU y4eOHOTo IIpeJMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a
peleHHue;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CHocoOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HPYAUIUU B o0sactu (QU3MKH,
MOCTOSIHHO TOBBIIIATH CBON 00pa30BaTEeNbHBIN U KyJIbTYPHBI YPOBEHb.

MPS8) caMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHUBBI B JCATECIBHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIJICTh HaBBIKAMU MTO3HABATEIILHON pepIEeKCUH KaK OCO3HAHUS COBEPIIAEMBbIX JCHCTBHM
Y MBICJIUTEIIBHBIX IIPOLIECCOB, UX PE3YJILTATOB U OCHOBAHUN;



® UCMOJb30BATH MPUEMBI pedIEeKCHUH IS OLEHKH CUTYaIluH, BEIOOpA BEPHOTO PELICHUS;
® OIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PELICHUS 110 UX CHIDKEHUIO;
® [PUHUMATh MOTUBBI U APTYMEHTHI IPYTUX [IPU aHATIN3€ PE3YJIbTATOB JEATEILHOCTH.
MP9) npunsiTue ceds1 M APYIrux:
[IpenMeTHbIe pe3yIbTaThl OCBOCHUS 0a30BOTO Kypca (PU3UKH TOJKHBI OTPAXKATh:

[TP1) chopMupoBaHHOCTH NPEACTABICHUN O POJIM U MECTE (PU3UKU U ACTPOHOMHUH B COBPEMEHHOM
Hay4YHOH KapTHHE MHUpPA, O CUCTEMOOOpa3yroliel poiau (GU3NKU B Pa3BUTHH €CTECTBEHHBIX HAyK,
TEXHUKU U COBPEMEHHBIX TEXHOJIOTUH, O BKJIa/I€ POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH; MOHMUMaHUE (PU3MUYECKON CYIIHOCTH HAOJIIOJAaeMbIX SBJIEHUH MHUKPOMUDA,
MaKpoMUpa U MEraMHupa; IOHUMaHUE POJI ACTPOHOMUU B IIPAKTUYECKOM 1E€ATEILHOCTH YEI0BEKA
U JaJbHEHIIEM Hay4HO-TEXHUYECKOM PAa3BUTHH, POIM (U3UKU B (GOPMHUPOBAHUHM KPYyrozopa U
(YHKIMOHATIBHON TPAMOTHOCTH YEJIOBEKA JJIsl PEIICHUS PAKTUUYECKUX 3a/1a4;

[1P2) cdopmMHupoBaHHOCTh YMEHUI pacrio3HaBaTh (pusnueckue sBIeHHs (POLECChl) U OOBACHSITD
UX Ha OCHOBE W3YYCHHBIX 3aKOHOB: PAaBHOMEPHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE
JIBIDKEHUE, CBOOOIHOE Ta/IeHUE TeJl, ABMKEHHE MO0 OKPY>KHOCTH, HHEPIIMS, B3aUMOJICHCTBUE TET,
KoJiebaTebHOe ABMKEHNE, PE30HAHC, BOJTHOBOE JIBIKECHUE; MU Py3us, OpOyHOBCKOE JIBH)KCHHE,
CTPOCHHUE XUAKOCTEH 1 TBEPABIX Tell, U3MEHEHUEe 00beMa Tell IPU HarpeBaHUM (OXJIaXICHUH),
TEIIOBOE pPaBHOBECHE, WCIIAPCHUE, KOHJICHCAIUS, IUIABJICHUE, KPUCTAUIM3aIUs, KHIICHUE,
BJI&KHOCTh BO3/YXa, CBA3b CpEAHEW KMHETUYECKOH PHEPTHU TEIUIOBOTO IBMIKEHUS MOJICKYII C
aOCOJIIOTHOW TEMIIepaTypoi, MOBBINICHUE NaBJICHUS Ta3a MPH €ro HarpeBaHWU B 3aKPBITOM
cocylie, CBs3b MEXIy MapaMeTpaMH COCTOSIHMS Ta3a B HM30INpPOLECCax; 3JCKTpU3alUs Tel,
B3aMMOJICHCTBHE 3aps0B, HArpeBaHWEe MPOBOJHUKA C TOKOM, B3aWMOJICHCTBHE MarHUTOB,
AIIEKTPOMAarHUTHAs MHIYKIMs, JCHCTBHE MArHUTHOTO TMOJNS Ha MPOBOJHUK C TOKOM U
NBWKYIIUACS — 3apsii,  OJCKTPOMAarHUTHBIE  KOJNeOaHWsST W BOJHBI,  MNPSIMOJIMHEHHOE
pacrpocTpaHeHHE CBETa, OTpaXXKeHWe, NpejomieHue, uHTepdepeHuns, audpakmus u
noJisIpu3aIiusl CBETa, JUCIEepCUsi CBeTa; (OTOIIEKTpUUYecKUid A(P(EKT, CBETOBOE aBIICHHE,
BO3HHUKHOBEHHE JIMHEHUYATOro CIEKTpa aToMa BOJOPOJA, €CTECTBEHHas W MCKYCCTBEHHas
pPalMOaKTHBHOCTE;

[1P3) BmameHWe OCHOBOMOJATAIONIMMH  (U3MYECKUMH  TIOHATHSMH W BEJIMYUHAMH,
XapaKTepU3yIOMKUMU (U3NYECKHE MpOIecChl (CBA3aHHBIMU C MEXaHHYECKUM JIBH)KEHUEM,
B3aUMOJICICTBHEM TeJI, MEXaHMYECKUMU KOJICOAHWSIMHU M BOJHAMHU; aTOMHO-MOJICKYJISIPHBIM
CTpOGHI/IeM BCIICCTBA, TCIIJIOBBIMU HpOLIGCC&MI/I; BHCKTpI/I‘IeCKHM U Mar"HuMTHBIM IIOJIAMH,
AJICKTPUYECKUM TOKOM, OJJICKTPOMATHUTHBIMUA KOJICOAHUSIMH W BOJIHAMH; ONTHYCCKUMH
SIBJICHUAMM, KBAHTOBBIMHU SABJICHUAMMU, CTpOGHI/IeM aToMa U aTOMHOTI'O ;mpa, pa,Z[I/IOB.KTI/IBHOCTBIO);
BIIQJICHUE  OCHOBOTOJIATAIONIUMU  ACTPOHOMHUYECKUMH  TOHSTHUSIMH, MO3BOJISIOIIMMHU
xapaKTemeBaTb npoueccm, HpOI/ICXOI[HH_II/Ie Ha 3BC€34aX, B 3BC3JHBIX CHCTEMAX, B
MEXTaJIaKTHIECKOM cpefie; TBMKEHNE HeOECHBIX TeJ, SBOJIONHIO 3Be3/T U BeeneHHoi;

[1P4) BnageHue 3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPUSIMH (3aKOH BCEMUPHOTO TATOTeHMS, I, 11
n III 3akonsl HbrOTOHA, 3aKOH COXpAaHEHUS MEXAHUYECKOW DSHEPTUH, 3aKOH COXPaHEHHS
UMITYJIbCa, NMPUHLHIN CYNEPHO3ULUN CUJ, NMPUHLUII PABHONPABHOCTH HWHEPLHUAIBHBIX CHUCTEM
OTCYETA; MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS BEIIECTBA, IA30BbIE 3aKOHBI, IEPBBII
3aKOH TEPMOJAVHAMUKH; 3aKOH COXPAHEHMS JIEKTPUUYECKOro 3apsaa, 3akoH Kynona, 3akoH Oma
JUISl ydacTKa 1enu, 3akoH OMa J1J1sl TOJTHOM 3JIEKTPUYECKOH 1enu, 3aKoH Jlxoyis - Jlenna, 3akoH
3JIEKTPOMAarHUTHOW WHAYKLIHWH, 3aKOH COXPaHEHUsl JHEPrHH, 3aKOH MPSIMOJMHEHMHOIO
pacnpoCTpaHEHUs CBETA, 3aKOH OTPAXKEHHUS CBETA, 3aKOH IIPEJIOMIIEHUS CBETA; 3aKOH COXPAaHECHUS
SHEPIMM, 3aKOH COXPAaHEHUs HMITYJIbCa, 3aKOH COXPAHEHHUs IJIEKTPUYECKOTO 3apsiaa, 3aKOH
COXpaHEHHUs MacCOBOr'0 YMCIIA, MOCTYJaThl bopa, 3akOH pajiO0aKTUBHOIO pacnaja); YBEpeHHOE
HCIIOJIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEH Mpu aHalln3e (PU3NUEeCKUX SBJICHHUM U MPOLIECCOB;



[IP5) yMeHue yuYWUTHIBATH TpaHUIIBI TPUMEHEHUS W3YYCHHBIX (PU3MUYECKUX MOJICTICH:
MaTepuaibHasi TOUKa, MHEepIUaIbHasl CUCTEMa OTCUETa, UACANIbHBIN T'a3; MOJIENIA CTPOCHHUS Ta30B,
KUAKOCTEN U TBEPJIbIX T€J, TOUCUHBIH AIeKTPpUUYECKUH 3apsl, sAepHas MOJENb aTOMa, HyKJIOHHAas
MOJIeTh ATOMHOTO sIJIpa MPH pelieHnH (PU3NIEeCKHX 3a1ad;

[1P6) BrnageHue OCHOBHBIMH METOJAMH HAyYHOTO IIO3HAHMS, MCIIOJIB3YeMbIMH B (pu3mke:
MPOBOAMTH TMPSMbIE U KOCBEHHbIE M3MEPEHUsS (PU3NYECKUX BEIUYMH, BHIOMpAs ONTUMAJIbHBIN
Croco0 W3MEpEeHUs: W UCHOJNb3ysSd H3BECTHBIE METOJbl OLIEHKHM IOTPEIIHOCTEH H3MEepeHHi,
MPOBOAMTH HCCJIENOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMYMH C MCIOIb30BAaHHUEM IPSMBIX
U3MEpEHUH, OOBACHATH IMOJNyUYCHHBIC PE3yNIbTAThl, UCMONIb3Ys (PU3MUECKUE TEOPUH, 3aKOHBI U
NOHSATHS, W JeJaThb BBIBOJABI; COONIOATh MpaBuiia 0€30MacHOro TpyJda MpU MPOBEACHUU
UCCIICIOBAaHUN B paMKax y4eOHOTO KCIIEpUMEHTa M yueOHO-UCCIIEI0BATEIbCKOM eI TeIbHOCTH
C HCIIOJIb30BaHHEM LHU(POBBIX HW3MEPUTENBHBIX YCTPONCTB U JIaOOpaTOPHOro 0O0OpYIOBAHUS;
c(OPMHPOBAHHOCTD MPEACTABICHUI O METOIaX MOTYUYSHHS HAyYHBIX aCTPOHOMUYECKHX 3HAHUA;

[1P7) chopMUpOBaHHOCTh YMEHHsI pelIaTh pacyeTHbIC 3a/laud C SBHO 3aJaHHON (U3UUECKOM
MOJIEIIBIO, UCIOJIB3Ysl (PU3NYECKHE 3aKOHbI M MPHUHLUIIBI, Ha OCHOBE aHalIM3a YCJIOBHUS 3a/add
BBIOMPATh (PU3UUECKYIO0 MOJEIb, BELICIATH (PU3MUYECKHe BEIMYUHBI M (POPMYJIIbI, HEOOXOAUMBIE
JUIs €€ DELIeHMs, MPOBOAUTh DPACUYEThl M OLEHHMBATH PEATBHOCTh IOIYYEHHOTO 3HAUCHHS
¢u3nUecKoil  BeMMUMHBI,  pemlaThb ~ KAueCTBEHHbIE  3a/ayd, BbICTpaMBas  JIOTHUECKHU
HEMPOTHBOPEUMBYIO LIEIOUYKY PACCYkAECHUHN € ONIOPO Ha U3YUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU U
dbusznuecKue SBICHMUS;

[1P8) copMupOBaHHOCTH YMEHHUSI MPUMEHATH MOJYUYCHHbIC 3HAHUS JJIi OOBSCHEHUS YCIOBUM
NpoTeKaHus (PU3NYECKUX SBICHUH B NPUPOAE M U1 NPUHATUS NPAKTUYECKUX PEUICHUI B
MOBCEIHEBHOM KM3HM /17151 00ecTieueHns 0€30IacHOCTH MPH 00PAIIEHNH ¢ OBITOBBIMH IpUOOpaMu
Y TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHUS 3I0POBbSI H COONIOCHNS HOPM SKOJOTHYECKOTO
NOBEJICHUS B OKpY’Kalolled cpene; MOHUMAaHWE HEOOXOJMMOCTH NPUMEHEHHs JOCTHXKEHHN
(GU3UKH ¥ TEXHOJIOTHH JUTS PAIlHOHATIBHOTO MPUPOJIOTIOIB30BAHMS;

[TP9) chopmupoBaHHOCTH COOCTBEHHOW MO3UIIMHU 1O OTHOIICHUIO K (PU3UYECKON HMH(POpPMAIIHH,
HOquaeMOﬁ U3 Pa3sHbIX UCTOYHUKOB, YMCHI/II>'I HUCIIOJIB30BaTh I_[I/I(l)pOBBIe TEXHOJIOI'MH JJIA ITIOUCKA,
CTPYKTYPHPOBaHUS, WHTEPIpPETAIMM ¥ NPEJCTAaBICHUA Y4YeOHOW U HAYYHO-TIONMYJISIPHOU
UH(OpPMAaLIMK; Pa3BUTHE YMEHUN KPUTUYECKOTO aHaJIM3a MoJydaeMoi HH(popMaIumy;

I1P10) oBnasenne ymeHUsIMUA paboTaTh B IPYIIIIE C BHITOIHEHUEM PA3IMUHBIX COLUAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYNIbl, PALMOHAIBHO PACHpPENeNsTh NEATENIbHOCTh B HECTaHIAPTHBIX
CUTyallUsX, aJEKBAaTHO OLEHMBATh BKJIAJ KaXIOTO M3 YYAaCTHUKOB T[pYIIbl B pEIICHUE
paccmaTpuBaeMoil mpoOIeMbl;

[1P11) oBmamenue (chopMHUPOBAHHOCTH TMPEACTABICHUN) TMpaBUIaMH 3amUCH  (PU3UUECKHUX
dbopMmy1 pernbedHO-TOUCHHON crcTeMbl 0003HadeHu JI. bpaiins (st cinenbix U caaboBUISIINX
0o0ydJaronumxcs).



2.1. O0bem yueOHOro npeaMera U BUAbl Y4eOHOH padoThl

Bup yueOHoii paboThl O0bem yacoB
O0Bem paboyei mporpaMmbl 74
AynuTtopHas yueOHasi Harpy3ka, B TOM YHCIIe 74
JIeKIIMOHHEBIE 3aHATUS 34
[IpakTrueckue 3aHATHs 40
13 Hux:

IIpogeccuonanvrno opuenmuposanHoe cooepicatiie.
[TpodeccuonanbHO OPUEHTUPOBAHHOE COJIEPKAHME MOXKET OBITh BKJIIIOUEHO B
coJiepKaHue TEMATUUECKUX PA3/EIIOB WU BBICIICHO B OT/IEIbHbIE
MPUKJIAIHBIE MOTYJIH

[IpomesxyTouHas arTecTanus NpoBOIUTCS B (hopMe KOHTPOJIBbHOM paboTsl (1 cemectp),
B (hopme nuddhepennnpoBaHHOTO 3a4ueTa (2 ceMecTp)




2.2. TeMaTH4YeCKHI IJIAH U COJepPkaHMe 0011e00pa30BaATEIbHON JUCHUILIUHBI
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1 cemecTp

Pasznen 1. dusuka 1 MeTOAbI HAYYHOI'O TO3HAHUSL.

[\

Temal ®dusuka - Hayka o mpupojie. Hayunbeie MeTo bl MO3HaHUS OKpyXKaromiero mupa. Poip | 2 JIP, MP,
AKCIIEPUMEHTA U TEOPHUH B MPOIIECCEe TTO3HAHUS IPUPOABI. DKCIIEPUMEHT B (DU3HKE. [P
MopenupoBanue GU3NIECKUX SBIECHUN U TIpolieccoB. HaydHbple THIOTE3HI.
duznyeckue 3aKOHbI U TeOpHH. [ paHUIBI MPUMEHUMOCTH (PU3NIECKUX 3aKOHOB.
[TpuHIMIT COOTBETCTBUA.

Poinb 1 MecTo ¢pu3nKK B GOPMHUPOBAHNU COBPEMEHHON HAYYHOM KapTHHBI MUpa, B
MPAKTUYECKOU JAEATETbHOCTH JIIOICH.

JdemoHcTpanmnu.

AmnanoroBble ¥ IU(QPOBbIE U3MEPUTENIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.

Pazgen 2. Mexauuka.

Tema 2. Kunemartuka Mexannueckoe nsmxenne. OTHOCUTENEHOCTh, MEXaHUYECKOro ABMKeHus1. Cucrema 6 2 4 JIP, MP,
orcuera. Tpaekropus. [P
[Tepemenienue, CKOPOCTh (CpemHsIsl CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHUE
MaTepualbHON TOYKU, UX MPOEKIMH Ha OCU CUCTEMBbI KoopAauHaT. CloxxeHue
MEePEMEIICHUIN U CIIOKEHUE CKOPOCTEIl.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPsSMONUHEHOE ABIKeHHe. [ paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, TyTH U MTEPEMEILICHUS
MaTepuaibHON TOYKUA OT BPEMEHHU.

CBoOoaHoe majieHre. Y cKopeHrue CBOOOTHOTO TaICHMS.




KpuBonunelinoe aBuxenue. J[BrmkeHne MaTepuaibHON TOUKH 110 OKPY>KHOCTH C
MOCTOSSHHOM MO0 MOJIYJIIO CKOPOCTBIO. YTJI0Bast CKOPOCTh, JINHEHHAS] CKOPOCT.
[Tepron u yactota obOpamieHus. LleHTpocTpeMUTETEHOE YCKOPEHHE.
TexHuueckue yCTporuCcTBa U MPAKTUYECKOE TPUMEHEHUE: CITUIOMETD, IBUKEHUE
CHapsI0B, LIETIHBIC U PEMEHHBIE MEepEIauH.

JdemoHcTpanmu.

Mopenb cucTeMbl 0OTCUETa, WUTFOCTPALIMS KHUHEMATUUECKUX XapaKTEPUCTUK
JBUYKEHUS.

[Ipeobpa3oBaHue ABUKECHHN ¢ UCTIONB30BAHUEM MPOCTHIX MEXaHU3MOB.
[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmonenue ABM>XeHUS Tenna, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHUS.

HampaBnenue ckopocTy pu JBUKEHUU IO OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomul

N3yueHne HepaBHOMEPHOTO IBMXKEHUS C LIEJIBIO ONPEAEICHUS] MTHOBEHHOU
CKOpOCTH.

UccnepoBanue COOTHOMICHHS MEXAY MYTSIMU, IPOUJIEHHBIMU TEJIOM 3a
IIOCJIEI0BATEIbHBIE PaBHBIEC TPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBH)KEHUHN C HAYAJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHue nBH>KEHUS 1IapuKa B BI3KOW KUIKOCTH.

W3ydenne qBUXKEHHS Tena, OPOIICHHOTO TOPH30HTAIBHO.

Tema 3. Jlunamuka

IIpunnun otHOcuTenbsHOCTH ['anunes. Ilepssoiii 3akoH HeroTroHa. MHepruanbHble
CUCTEMBI OTCYETA.

Macca tena. Cuina. Ilpunnun cynepnosunuu cui. Bropoii 3akon HetoTona 11
MaTtepuaibHOM TOUKHU. TpeTuii 3akoH HploTOHA 171 MaTepraibHbBIX TOYEK.

3akoH BceMupHOTro Tsarotenus. Cuna tspkectd. [lepBast kocMudeckasi CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (okosi, CKoNbXeHus, kaueHus). Cuna tpenust. Cyxoe TpeHue.
Cwuita TpeHus CKOJIBKEHUS U cuiia TpeHus nokos. Kosddumuent tpenns. Cuna
COMPOTHUBIICHUS MIPU ABUKEHUU TeJA B )KUJIKOCTU WJIU Ta3e.

[ToctynaTenbHOE U BpamaTeabHOE JBUKEHHE a0COIIOTHO TBEPAOIO Tela.
MOMEHT CUJIBI OTHOCHUTENIBHO OCH BpalieHusd. [ieuo cumel. Y clioBUS paBHOBECHUS
TBEPJOTO TeNA.

JIP, MP,
TP




TexHn4ecKkue ycTpoiucTBa U NPAKTUYECKOE IPUMEHEHUE: TOAIINUITHUKY, IBHKCHUE
MCKYCCTBEHHBIX CITyTHHUKOB.

JdemoHcTpanmuu.

SIBreHne nHepuuH.

CpaBHeHuE Macc B3aMMOJIEHCTBYIOIIUX TEII.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CHIL.

3aBUCHUMOCTB CHJIBI YIIPYTOCTH OT Ae(OopMalnu.

HeBecomocTs. Bec Tena npu yCKOpEeHHOM MOAbEME U TTAJICHUH.

CpaBHeHI/Ie CHUJI TPpCHUS IMOKOs, KAYCHHA U CKOJILKCHUA.

VYcnoBus paBHOBECHS TBEpIOTo Teyia. Buabl paBHOBECHS.

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomul

N3yuenue nBrkeHust Opycka 1o HaKJIOHHOM TIJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIMX B MIPYKUHE U
PE3MHOBOM 00pa3Iie, OT UX aeGopMalum.

I/ICCHG,Z[OBaHI/IG yCJIOBI/II\/'I PaBHOBCCHUS TBEPAOTO TCJId, UMCIOIICTO OCh BpalllCHUS.

Tema 4. 3aK0HBI
COXpaHeHI/IH B MCXAaHUKC.

Nmimysc MaTepraibHOM TOYKH (Tel1a), CACTEMBI MaTepUaIbHBIX TOYEK. IMITybe
CUJIBl MU U3MEHEHUE UMITYJIbCa TeJa. 3aKOH COXpaHEeHUs UMITysbca. PeakTuBHOE
JBUKEHUE.

PaGora cuibl. MOIIHOCTE CHIIBI.

Kunerndeckast sHeprusi MaTepuaaibHON TOUKH. Teopema 00 N3MEHEHUH
KUHETHUYECKON SHEPIUHU.

[TorennmansHas sueprus. [loTeHnManbHas SHEPTHs YIPyTo AehOPMUPOBAHHON
npyXuHbl. [loTeHIInanbpHast SHEPTUs Tella BOJIU3U MOBEPXHOCTH 3EMIIH.
[ToTeHunanpHble U HEMOTEHIIUANbHBIE CUITBL. CBsI3b paOOTHl HEMOTEHIIUAIBHBIX CUJI C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TeNl. 3aKOH COXPaHEHUS
MEXaHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuveckne yCTpoHCTBA U MPAKTUYECKOE IPUMEHEHHE: BOJIOMET, KONED,
MPY>KUHHBINA MTUCTOJIET, TBUKEHUE PAKET.

JleMoHcTpanum.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE IBUXEHUE.

ITepexo mOTEHITMANBHON YHEPTHH B KWHETUYECKYIO U 00PaTHO.

JIP, MP,
1P




YdeHn4eckuil SKCIIEpUMEHT, 1abopaTopHbIe paboThI

N3yuyeHne abCcoOTHO HEYTIPYTOro y1apa ¢ TIOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHIIBI C U3MEHEHHEM MEXaHUYECKON SHEPTHH Tejla Ha
IpUMEpPEe PACTSHKEHUS] Pe3MHOBOIO JKI'YTa.

Paznen 3. MonekynsipHas ¢hu3MKa U TEPMOJIMHAMHUKA.

Tema 5. OcHOBBI
MOJIEKYJISIPHO-
KMHETUYECKOM TEOpUU

OcCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUH U UX OIBITHOE
obocHoBanue. bpoynoBckoe nBmwxkenue. uddys3us. Xapakrep IBUKCHUS U
B3aWMO/ICVCTBHS YaCTHUL BellecTBA. MOJENN CTPOCHUS ra30B, )KUAKOCTEW U TBEPABIX
Ten U 00BCHEHHE CBOWMCTB BEIIECTBA HA OCHOBE ATUX Mojeliel. Macca u pa3mepsl
Mmoutekyn. Konnuectso Bemectsa. [locrostnas ABorazapo.

TemnoBoe paBHOBecue. Temnepatypa u ee uamepenue. lllkana remneparyp Llenbcusi.
Mopenb uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYIISIPHO-KMHETHUECKOM
TEOpUH UAEaNBbHOro raza. AOCOIIOTHAsI TEMIIEpaTypa Kak Mepa cpeaHeit
KMHETUYECKOM PHEpruu TEIIOBOro JIBMKEeHUs yacTull ra3a. [llkana remneparyp
KenwsBuHa. ['a30Bbie 3aKoHbBI. YpaBHeHUE MeHneneeBa-Kianeiipona. 3akoH
JanbToHa. M3omporneccsl B U1€adbHOM T'a3e C IOCTOSHHBIM KOJMYECTBOM BEIIECTBA.
I'padmueckoe npencraBaeHNe U30MPOIIECCOB: U30TEPMa, U30X0pa, H300apa.
TexHudyeckue yCTpoHCTBA U MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.
JleMoHcTpanum.

OnbIThI, TOKA3bIBAIOMINE TUCKPETHOE CTPOCHHE BEIIECTBA, (poTOrpaduu MOIEKyI
OpraHNUYeCKUX COCTMHEHUH.

OmnbiThl 10 1M y3uH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JIBUKEHHUS.

Mopens onsbira IlITepHa.

OnbITHL, JOKA3bIBAIOIINE CYHIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOEHCTBHS.
Mopaenb, HUTIOCTPUPYIOLIAsk TPUPOTY 1aBJICHUS ra3a HA CTEHKHU COCy/a.

OnBITHL, WIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UJI€AJIbHOTO T'a3a, H30IPOLECCHI.
YdeHn4ecKkuil SKCIIepUMEHT, TabopaTopHbIe pabOThHI

Omnpeznenenne Macchl BO3/IyXa B KJJACCHOM KOMHATE HAa OCHOBE MU3MEPEHHUI 00beMa
KOMHATBHI, IABJICHUS U TEMIIEPATYPhl BO3/1yXa B HEM.

HccnegoBanue 3aBUCMMOCTH MEXK1y TaPAMETPAMHK COCTOSIHUS Pa3peKEHHOr0 rasa.

JIP, MP,
TP

Tema 6. OcHOBEBI
TEPMOANHAMUKHI

TepmoauHaMuueckas cucteMa. BHyTpeHHSS SHEPrUs TEPMOAMHAMUYECKON CUCTEMBI
U crioco0bl ee n3MeHeHus. KonnuecTBo TemnoTsl U pabota. BHyTpeHHsIs sHEprus
OJIHOATOMHOT'0 UACAJILHOIO raza. Buasl Tensonepenadm: TEIIONPOBOIHOCTD,

JIP, MP,
TP




KOHBEKIIMSI, U3ITydeHue. Y IeNbHasl TEMJI0EMKOCTh BelecTBa. KoinuecTBo TennoTel
IIPH TEIJIoNEepenaye.

[Tonsatue 06 agunabatHoM nporecce. [lepBriii 3akoH TepMoarHaMuKu. [Ipumenenue
IIEPBOTO 3aKOHA TEPMOJMHAMUKH K U3ompolueccaM. I'paduueckas naTepnperarus
paboTsl raza.

BTtopoii 3akon TepmoanHamMuky. HeoObpaTHMOCTh IPOIIECCOB B IPUPO/IC.
TemnnoBbie MamuHbL. [IpuHIMNIG 1eiicTBUs TermioBbIX MamuH. [IpeoOpa3oBanus
SHEPTHH B TETUIOBBIX MamnHax. KoadpuimeHT moae3Horo qeicTBrs TEIIOBOM
mamuHbl. ki KapHo u ero ko3¢ ¢uimenT noiae3Horo AeHcTBys. DKOIOTHIeCKHe
po0JIEMBI TEIII0PHEPTETUKU.

TexHudyeckue ycTponcTBa U MPAKTUYECKOE IPUMEHEHHE: IBUTATEIb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOAWIBHUK, KOHAULIMOHED.

JleMoHcTpanuuu.

V3MeHeHre BHYTpEHHEN HEPruy Tela IPU COBEPIICHUH PaOOThI: BBUIET MPOOKHU U3
OyTBUIKH ITOJT AEUCTBUEM CXKATOTO BO3/yXa, HarpeBaHue 3(pupa B JaTyHHOH TpyOKe
MyTEM TPEHHS (BUACOEMOHCTPAIIHS).

N3meHeHne BHyTpEeHHEN 3HEPTUH (TEMIIEpATyphl) TeJla IPU TEIIoNEpe1ade.

OnpIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).
Mogenu napoBoil TypOHHBI, JBUTaTeNsl BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO
JBUTATEIS.

Y4yeHnYeCKU SKCTIEPUMEHT, JTaOOpaTOPHBIE PAOOTHI

N3mepenne yaenbHOM TEIIOEMKOCTH.

Tema 7. ArperaTHsie
COCTOSTHHUS BEIIIECTBA.
®a30BbIe NEPEXOBI.

[TapoobpazoBanue u koHaeHcanws. Vcnapenne u kurenue. AOCOMOTHAS U
OTHOCHUTEJbHAS BIAXHOCTh Bo3ayxa. HacklleHHsblil nap. Y aenbHas TemioTa
napooOpa3zoBaHusl. 3aBUCUMOCTh TEMITEPATYPhI KUTICHUS OT JaBJICHUS.
TBepnoe teno. Kpucramnuyeckue u aMmopdHbie Tesa. AHU30TPOIHS CBOMCTB
kpuctamios. XKuakue kpuctamisl. CoBpeMeHHble MaTepuansl. [lnaBnenue u
KpUcCTaJuIM3anus. Y IenpHas TerioTa miasiaeHus. Cyomumanms.

VYpaBHEHHE TEIIOBOTO OanaHca.

TexHUYEeCKHEe yCTPONCTBA U MTPAKTUUECKOE TPUMEHEHHUE: TUTPOMETP U IICKXPOMETP,
KaJIOPUMETP, TEXHOJIOTMH MOJTYyUYEHUSI COBPEMEHHBIX MaTEpUAJIOB, B TOM YUCIIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTHH.

JleMoHcTpanuuu.

CBolicTBa HaCBIIIEHHBIX apOB.

Kunenue npu moHM)KEHHOM JTaBJICHUH.

JIP, MP,
TP




CriocoObl U3MepEeHUs BIAKHOCTH.

Habntonienue HarpeBaHus ¥ IJIaBJICHUS KPUCTANIMYECKOTO BEIIECTRA.
JleMOHCTpanust KpUCTaJLIOB.

YyeHndyeckuii SKCIIEPUMEHT, JJabopaTopHbIe paboThl I3MepeHrne OTHOCUTEIBHOM
BJIQ)KHOCTH BO3/1yXa.

KonTposbHas padora

2 cemecTp 42 22 120
Paznen 4. DnexkTpoauHaMuka.
Tema 8. Onekrpocratuka. | DnekTpusanus Tea. DJIEKTPUUECKUil 3apaa. J[Ba BUa 3J€KTPUUECKHUX 3apsi/I0B. 2 2 JIP, MP,
[TIpoBOHUKH, TUATEKTPUKU U MOTYTPOBOAHUKH. 3aKOH COXPAHEHUS AJIEKTPHUIECKOTO [P

3apsja.

Bzaumopeiicteue 3apsnoB. 3akoH KynoHa. TodeuHbIi 3IEKTPUYECKUM 3aps/I.
Dnektpuyeckoe nose. HanpsixeHHOCTh 35ieKTpuueckoro mois. [punmmun
CYTEPIIO3UIINH YJICKTPUUECKHUX TTOJIeH. JIMHUN HaMPsSKEHHOCTH YJIEKTPUIECKOTO
IIOJIS.

Pabota cwi snexktpocrarudeckoro nodist. [Torenman. Pa3HocTs moTeHIIMAIOB.
[IpoBOIHMKY U AUAIIEKTPUKH B AJIEKTPOCTATUUYECKOM Touie. Jluanekrpudeckas
MIPOHUIIAEMOCTb.

OnektpoeMKkocTh. KoHsieHcaTop. DIEKTPOEMKOCTh IIIOCKOT0 KOHIEHCATOPA.
DHeprus 3apsHKeHHOT0 KOHJIEHCATopa.

TexHuueckne yCTpoNCTBA U MTPAKTUYECKOE IPUMEHEHHUE: IJIEKTPOCKOI, JIEKTPOMETD,
ANEKTPOCTATUYECKAS 3alIUTA, 3a3€MIICHHE DIIEKTPOIPHUOOPOB, KOHICHCATOD,
KOMUPOBAJIBHBIN almapar, CTpyHHbIA IPUHTED.

JleMoHcTpanuuu.

Y CTpoiCTBO M MPUHIUIT AEHCTBUS AJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DIEeKTpUYECKOE MOJIE 3apSKEHHBIX TEll.

[IpoBOAHMKH B 3EKTPOCTATUUECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alIUTa.

JIMDJIEKTPUKHU B 3JIEKTPOCTATUUECKOM II0JIE.

3aBUCHMOCTD IEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa OT IJIOMIA U IUIACTHH,
PACCTOSIHUSL MEXIY HUMH U IUAJIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

YdeHnuecKkuil SKCIIepUMEHT, J1abopaTopHbIe paboThI




I/I3MepeHHe QJICKTPOCMKOCTH KOHACHCATOPA.

Tema 9. IlocToAHHBIHM
3neKTpudecKkuii Tok. Toku
B Pa3JIMYHBIX CpeIax.
DNEKTPUUECKUN TOK.
VYcnoBus CyliecTBOBaHUS
AIEKTPUUYECKOTO TOKA.
Hcrtounukn Toka. Cuira
TOKa. ITOCTOSITHHBIM TOK.

Hanpsioxenue. 3akon OMa 1151 ydacTka 1enu.

DNEKTPUUECKOE CONIPOTUBIIEHHE. Y AEIBHOE COIPOTUBIICHUE BELIECTBA.
ITocnenoBarenpHOE, TApAUIEIBLHOE, CMEIIAHHOE COEAMHEHHUE TPOBOJHHUKOB.
Pabota snexkrpudeckoro Toka. 3akoH Jxoyinsa-JleHa. MOIHOCTD 3IEKTPHYECKOTO
TOKa.

DNeKTpOABMKYLIasl CUJIa U BHYTPEHHEE CONPOTUBIIEHNE UCTOYHHUKA TOKA. 3aKoH OMa

JUTsI TIOJTHOM (3aMKHYTO# ) 3JIeKTpruueckoi 1enu. KopoTkoe 3ambIkaHue.
DneKTpOHHas IPOBOAUMOCTb TBEPABIX METAINIOB. 3aBUCUMOCTb COIIPOTUBIICHHUS
METAJUIOB OT Temneparypbl. CBEpXIpOBOAUMOCTb.

DneKTpuuecKui TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.
[TonynpoBonnuku. CoOCTBEeHHAsI U TPUMECHAs TPOBOAMMOCTD OTYTPOBOTHUKOB.
CoiicTBa p-n-nepexona. I1oxynpoBoHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUH TOK B pACTBOPAX U pacIiliaBax JICKTPOJIUTOB. DJIEKTPOJIUTHUECKAS
JUccolanus. IEeKTPOIIn3.

DJIEKTpUYECKUH TOK B razax. CaMoCTOSITEIbHBIN U HECAMOCTOSITEBHBIN pa3psil.
Monnus. [lnazma.

TexHuueckne yCTpoNuCTBA U MPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP,
peocTar, HCTOUHUKHU TOKA, 3JIEKTPOHArpeBaTeIbHbIe PHUOOPHI,
AJEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIHN THOI,
TEPMUCTOPHI ¥ (POTOPE3UCTOPHI, OTYIPOBOTHIUKOBBIN U0/, ralbBAaHHUKA.
JdemoHcTpaumnu.

N3mepenue cuiibl TOKa U HAIPSHKCHUS.

3aBUCHMOCTb CONPOTUBIICHUS IMJIMHAPUYECKUX IPOBOAHUKOB OT JJIMHBI, IIJIOIIAIN
MIONEPEYHOI0 CEUYEHUsI U MaTepuaa.

CMmenaHHOE COeTMHEHUE TIPOBOJHUKOB.

[Ipsimoe n3mepenue 3neKTpoABMKYLIEH cuiibl. KopoTkoe 3amblkaHue
raJIbBAaHUYECKOT'O AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.
3aBUCUMOCTb COIIPOTHUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psia ¥ IpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSS TPOBOAUMOCTD AUOJIA.

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomul

N3yueHne cMEaHHOTO COEIMHEHUS] PE3UCTOPOB.

JIP, MP,
1P




N3mepenue 3meKTpOIBUKYIIEH CUITBI NICTOYHHUKA TOKA M €T0 BHYTPEHHETO
COIIPOTHBIICHHUS.
Habumroienue amekTposunsa.

Tema 10. MaruuTtHoe
1oJie. JINEeKTpOMarHuTHas
WUHIYKIMSL.

IlocTossHHBIE MarHUTEL. B3anMoelicTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE II0JIE.
Bekrop MarHuTHOM MHAYKUUU. [IpyHIMI CynIeprIo3uLiMY MarHUTHBIX 10JI€H. JInHuK
MarHuTHOM MHAYKIMU. KapTuHa JIMHUI MarHUTHON MHAYKIUHU TOJIS TOCTOSTHHBIX
MariuToB.

MarnuTtHO€e noje IpoBOJHUKA ¢ TOKOM. KapTuHa TMHUI MHAYKIIUM MarHUTHOTO TOJIS
JUITMHHOTO MPSIMOTO MPOBOJAHUKA U 3aMKHYTOT'O KOJIBIIEBOTO IIPOBOJHUKA, KATYIIKH C
TokoM. OnbIT Opcrena. BzaumonelicTBrue NpoBOIHUKOB ¢ TOKOM.

Cuna Amnepa, ee MOZlyJIb U HAalIpaBJICHUE.

Cuna JlopeHua, ee Moysb U HanpasiieHUE. [[BukeHNE 3apsyKEHHOW YacTULIbI B
OJIHOPOJIHOM MarHuTHOM moJje. Pabora cumnsr JlopeHnia.

SIBrieHMnE NEKTPOMAarHuTHOM MHAYKIHUH. [[0OTOK BeKTOpa MarHUTHOM MHIYKIIUH.
DJIEKTPOABMKYIIAsl CUJIa MHAYKIMU. 3aKOH 3JIEKTPOMarHUTHON MHIAYKIMK Dapajes.
BuxpeBoe anexktpuueckoe mose. IIEKTPOABHKYIIAs CHila MHIYKIIMU B IPOBOJHUKE,
JBHOKYIIIEMCS TTIOCTYNATEIbHO B OJTHOPOAHOM MarHUTHOM IOJIE.

[IpaBuino Jlenna.

NHayKTUBHOCTS. SIBIE€HUE CAMOUHAYKIUH. DIEKTPOABIKYIIAS CHIIA CAMOWHTYKIIMH.
DHEprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHuueckre ycTpoicTBa U MPaKTUUYECKOE TPUMEHEHUE: IOCTOSHHBIE MAarHUTHI,
AJIEKTPOMATrHUTHI, JIEKTPOJIBUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YACTHIIL,
WHIYKIIMOHHAS MEYb.

JdemoHcTpanmnu.

OmnsIT Opcrena.

OTKJIOHEHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

JIuHYY MHIYKUMYA MarHATHOTO TIOJISL.

B3anmopencTerue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlencTBue cuiel JIopeHIa Ha HOHBI 3JIEKTPOJIMUTA.

SIBiIeHME DIIEKTPOMAarHUTHOW UHAYKIUH.

IIpaBuiio JleHua.

JIP, MP,
1P




3aBUCUMOCTbD AJIEKTPOJBHKYILIEH CHIIBI HHIYKLIUU OT CKOPOCTH U3MEHEHHUSI
MarHMTHOTO MOTOKA.

SIBneHne caMOMHTyKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomol.

W3y4yeHre MarHUTHOTO TOJISI KATYIIKH C TOKOM.

HccnenoBanue neicTBUS TOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.
HccnenoBanue siBieHUS AIEKTPOMArHUTHOM WHTYKITUH.

Pasznen 5. Konebauus v BOJIHEL.

Tema 11. Mexaunueckue u
AJIEKTPOMArHUTHBIC
KOJICOAaHUS.

Konebarenpnas cuctema. CBOOOAHBIE MeXaHUYECKHUE Konebanus. ['apmMoHnueckue
koneOanus. [lepuon, wacrora, ammutyaa u dasza konedanuid. [Ipy>KUHHBIN MasTHUK.
MaremMaTHuecKuii MassTHUK. Y paBHEHHE rapMOHHUYECKUX Kosiebanuil. [IpeBparienue
SHEPI'UHU IPU TAPMOHUUYECKUX KOJICOAHUSAX.

Konebarenbublit KoHTYp. CBOOOAHBIE AIEKTPOMArHUTHBIE KOJICOaHUS B UCaIbHOM
Kos1e0aTenbHOM KOHTYpe. AHAJIOTUS MEX1Yy MEXaHUUYECKUMHU U 2JIEKTPOMAarHUTHBIMU
konebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHUS SJHEPTUH B UICATbHOM
KoJieOaTeIbHOM KOHTYPE.

[IpencraBnenue o 3aTyxaromux KojaeOaHUsIX. BrIHYKIeHHbIE MEXaHUUECKUE
kosebaHus. Pezonanc. BeIHyX/IeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOAHUSI.
Ilepemennsblit TOk. CHHYyCOUJAIbHBIN IEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUINTYTHOE U JEHCTBYIOLIEE 3HAYCHHUE CUIIBI TOKA U HAIIPSKCHUS.
Tpancdopmarop. [IponusBoacTBo, nepeaaya u MOTpedICHNE IEKTPUIESCKON SJHEPTUH.
ODKOJIOTHYECKHE PUCKU IIPH TPOU3BOJCTBE dJIeKTpodHepruu. Kynerypa
HCII0JIb30BAaHNUS AIEKTPO3HEPTUH B IOBCEAHEBHOMN )KU3HHU.

TexHuueckue ycTpoiucTBa U NPaKTUYECKOe IPUMEHEHHUE: JIIEKTPUYECKUN 3BOHOK,
TeHEepaTOp MEPEMEHHOTO TOKA, JINHUU 3JIEKTPOIIepe1ay.

JdemoHcTpanmnu.

HccnenoBanue nmapamMeTpoB KoJieOaTEIbHOM CUCTEMBI (TIPYKUHHBIN WA
MaTeMaTUYeCKUIl MasiTHUK).

HaGmronenue 3aryxaromux KoigeOaHmid.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOaHUH.

Ha6mronenue pezonanca.

CB000IHBIC JIEKTPOMArHUTHBIE KOJICOaHUsI.

JIP, MP,
TP




OcuusutorpaMMsl (3aBUCUMOCTH CHITBI TOKA M HAIIPSDKEHUS OT BPEMEHH) IS
AIEKTPOMArHUTHBIX KOJIEOaHHI.

Pe3oHaHc nipu nocneaoBaTenbHOM COEIUHEHUH PE3UCTOPA, KATYIIKA HHAYKTUBHOCTH
Y KOHJIEHCATopA.

Mogenb TMHUY 3JIEKTPOIIEpEIauH.

Yuenuueckuii sxcnepumenm, n1abopamopuule pabomol

HccnenoBanue 3aBUCUMOCTH NEPHOA MANIBIX KOJIEOaHUH rpy3a Ha HUTH OT JJIMHBI
HUTHU U Macchl rpysa.

HccnenoBanue nepeMeHHOr0 TOKa B LIENH U3 NTOCIIE0BATEIBHO COEINHEHHBIX
KOH/JIEHCATOPAa, KaTYIIKH U PE3UCTOpA.

Tema 12. Mexannueckue u
AJIEKTPOMArHUTHBIC
BOJTHBL.

MexaHnueckue BOJIHBL, yclI0BuUs pacnpocTpanenusd. [lepuoa. Cxopocts
pacrnpocTpaHeHus U J1Ha BOJIHBL. [lonepeunblie U MpoaobHbBIE BOTHBI.
WuTepdepenims u audpakius MEXaHUYECKHX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Beicotra ToHa. TemOp 3ByKa.
DNeKTPOMarHUTHBIE BOJHBI. Y CJIOBUS U3JIYUEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanusa BektopoB E, B, v B anekTpomarautHo# BoaHe. CBOMCTBa
ANIEKTPOMATrHUTHBIX BOJIH: OTPAKECHHE, IPETOMIICHUE, TTOJSIpU3aLUs, TUPPAKIIHS,
untepdepenius. CKOpoCTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3meKTpoMarHuTHEIX BOJIH. [I[puMeHeHNE 3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE
U OBITY.

[IpuHUMIBI paIUOCBS3U U TeNEeBUACHUS. Paguonokanus.

DJIEKTPOMArHMTHOE 3arpsi3HEHUE OKPYKAIOIIECH Cpeibl.

TexHHUYECKHE yCTPONCTBA U MPAKTHYECKOE IPUMEHEHHE: MY3bIKAJIbHBIC
HMHCTPYMEHTHI, YIbTPa3BYKOBasi IMarHOCTUKA B TEXHUKE U MEAMLIMHE, pajap,
paguoNpUEMHHUK, TEIEBU30D, aHTeHHA, TenedoH, CBYU-neys.
JdemoHcTpanmuu.

OO0pa3oBaHue U paclpoCTpPaHEHHUE ONEPEUHBIX U MPOJOIbHBIX BOJIH.
Konebmomnieecs: Teno Kak HCTOYHHK 3BYKa.

HaGnroneHue oTpaxeHus U NpeoMIICHUS MEXaHUUECKUX BOJIH.
Habmtonenue nnrepdepeHunn 1 Tuppakiind MEXaHUYECKHX BOJIH.
3BYKOBOU PE30HAHC.

HaGmntoneHue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA € aMIIUTYAO0N U 9YacTOTOM
KOJIeOaHUH.

JIP, MP,
TP




I/ICCHG,Z[OBaHI/Ie CBOIICTB SJICKTPOMArHUTHBIX BOJIH: OTPAKCHUC, ITPCIIOMIICHUC,
noJsipu3ans, audpakims, “HTepdepeHIms.

Tema 13. OnTuka.

I'eomerpuueckas onrtuka. [IpsamonuHeliHOE pacIpoOCTPaHEHUE CBETA B OJHOPOIHON
cpene. JIyu cBera. ToueyHbIi HCTOYHUK CBETA.

OtpaxxeHnue cBera. 3aKOHBI OTpakeHus cBera. [locTpoeHne n300pakeHuit B IIIOCKOM
3epKaie.

[Ipenomienue cBera. 3aKOHBI IPEIIOMIICHHS CBeTa. AOCOIIOTHBIN NTOKA3aTeNb
npenomienus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHblii yrod moaHoro
BHYTPEHHETO OTPAKECHHUS.

Hucnepcus ceera. CroxkHbIN cocTaB Oenoro cBera. L[Ber.

CoOuparomue u paccenBaroniue TuH3bl. ToHKas muH3a. POKyCHOE pacCTOsTHUE U
ONTHYECKas CUjla TOHKOU JuH3BIL. [locTpoeHne n300pakeHnii B COOMparonux u
pacceuBaromux auH3ax. @opMysia TOHKOU JIMH3BL. Y BEJIMYECHUE, 1aBAEMOE JIUH30U.
[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

Bonnosas ontuka. Uarepdepennns cera. KorepeHTHbIE HCTOUHUKH. Y CIIOBUS
Ha0JI0/IeHUsI MAKCHMYMOB 1 MUHUMYMOB B HHTEP(EPEHIIMOHHOI KapTHHE OT ABYX
cUH(pa3HBIX KOTE€PEHTHBIX HCTOYHHUKOB.

Hudpakuus ceeta. JudpakimonHas pemerka. Y clioBUe HAOIIOACHUS TJIaBHBIX
MaKCHMYMOB TP TIaJICHUA MOHOXPOMATHYECKOTO CBETa Ha AUPPAKITHNOHHYIO
peLleTKy.

ITonspusanus ceera.

TexHuuyeckue ycTporcTBa U MpakTHYECKOe MPUMEHEHHE: 0UKH, JIyna, (hoToamnmnapar,
MPOCKIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA,

I paKkMOHHAs peleTKa, MOISIPOU.

JdemoHcTpanmnu.

[IpsamonuHeiHOE pacipoCTpaHEHUE, OTPAKEHUE U MPeJIOMIIeHHE cBeTa. ONTHYECKUE
pUOOPBHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mojenb CBETOBOIA.

HccnenoBanue CBOMCTB U300payKEHHIA B JIMH3AX.

Moaenu MUKpPOCKOIIa, TeJIECKONa.

HaGmonenue naTepdepeHIum cera.

Ha6monenue qudpakuun cBerta.

Habmronenue aucnepcuu cBera.

[Tonyuenue cnekTpa ¢ HOMOIIBIO MPU3MBI.

[Tonyuenue cnekTpa ¢ TOMOIBI0 TUPPAKITMOHHON PEIICTKH.

JIP, MP,
TP




HaGmoienue nonsipu3anuu cBera.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi
N3mepenne nokazaresns MpeoMIIEHUs CTEKIIA.
HccnenoBanue CBOMCTB M300pakeHHM B JIMH3aX.
HabmtoneHue nucnepcuu cBeTa.

Paznen 6. OCHOBBI ClieIMaIbHON TEOPUU OTHOCUTEIBLHOCTH

Tema 14 I'paHuLIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTyaThl cieruanbHOM JIP, MP,
TEOPUH OTHOCUTENIbHOCTHU: UHBAPHAHTHOCTh MOJYJIS CKOPOCTH CBETa B BaKyyMe, 1P
MPUHIUIT OTHOCUTENIbHOCTH DUHILITEHHA.
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHH U COKPAILlEHUE JITTUHBI.
DHeprusi ¥ UMITYJIbC PEISATUBUCTCKOMN YaCTHULIBI.
CBs3b MACCBhI C SHEPTUEH U UMITYJILCOM PEISITUBUCTCKON YaCTUIBI. DHEPTHUs MOKOS
Pasznen 7. KBanroBas ¢uzuka.
Tema 15. DnemeHTHI ®dotonbl. opmyna [Tnanka cBs3u SHEprun GOTOHA C €r0 YACTOTONH. DHEPrus U JIP, MP,
KBaHTOBOU OITHUKHU UMIYJIbC (HOTOHA. I1P
OtkpoiTue u uccienoBanue Gorodddexra. OnbiTel A.I'. CtoneroBa. 3aKOHBI
doroaddexra. YpasHenue DitHiuTeitHa 1 porospdexra. "Kpacnas rpanumna”
dboTtodrddekra.
Hasnenue ceeta. Onbitel [1.H. JleOenera.
XHUMHYECKOE IEHCTBUE CBETA.
TexHuueckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHUE: (POTOIeMEHT, (OTOIATIHK,
coJIHeUHas OaTapesi, CBETOIHO/I.
JdemoHcTpanmnu.
®dotorhPexT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHENTHETO GoTodddeKTa.
CBeTOOUOI.
Conneunas 6arapes.
Tema 16. Ctpoenune Mopenb aroma Tomcona. OnbiTel Pezepdopaa mo paccesauto -yactuil. [ImanerapHas JIP, MP,
aToMa. Mmojenb atoma. [loctynatsl bopa. Uznyuyenue u norsouienrne GOTOHOB MU MEPEX0/ie I1P

aToMa C OJHOTO YPOBHS SHEPruu Ha pyroil. Buael cnektpoB. CiekTp ypoBHEH
SHEPTUH aTOMa BOAOPO/A.

BonnoBsie cBoiicTBa yactuul. Bomusl ne bpoinsa. KopryckyisipHO-BOJIHOBOM
Tyaau3M.

CrioHTaHHOE M BBIHYKJICHHOE H3JTyYEHHE.




TexHnueckue ycTpoicTBa U IPaKTUYECKOE IPUMEHEHHUE: CIIEKTPAJIbHbIN aHAIIN3
(cmexkTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.

JdemoHcTpaumu.

Mopenb onbiTa Pezepdopna.

Omnpenenenre AJIMHBI BOJIHBI JIa3epa.

Ha6mronenne nuHENYaThIX CIIEKTPOB H3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul.

HabatoneHue TMHeHuaToro crekTpa.

Tema 17. ATomHOe sAzpo.

DKCIepUMEHTHI, 10Ka3bIBAOIINE CII0)KHOCTh CTpOeHHUS a1ipa. OTKphITHE
paanoakTuBHOCTH. ONBITE Pezepdopaa 1o onpeneneHnio cocTaBa paguoakTHBHOTO
m3mydeHusi. CBolicTBa anb(da-, 6eTa-, raMMa-u3IydeHus. BiausHue paainoakTHBHOCTH
Ha KUBbIE OPTaHU3MBI.

OTtkpeITHE TIPOTOHA M HeWTpoHA. HykionHast monens sapa I 'eitzendepra-MBaneHko.
3apsin anpa. MaccoBoe uucio sjapa. M3oTomnsl.

Anbda-pacnag. DIEKTPOHHBINA U TO3UTPOHHBIN OeTa-pactaj. ['aMmma-u3nyueHue.
3aKoH paIMOAKTUBHOTO pacraja.

DHeprus CBA3U HYKJIOHOB B sizpe. SnepHsie cuibl. [{edekT macchr sapa.

SAnepHsle peakuuu. JleneHue U CUHTES sSIED.

Anepusiii peaktop. TepmosiaepHblit cuaTes. [IpodaeMbl 1 MepCIeKTUBEI SACPHON
SHEPTEeTUKU. DKOJIOTUUECKHUE ACTIEKTHI SI€PHOIN SHEPTEeTUKH.

DJyieMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTo/ 161 HAOIIOICHUS U PETHCTPAIUH dJIEMEHTAPHBIX YaCTHII.

dyHIaMEeHTAIbHBIC B3aUMOICUCTBUS. EMMHCTBO (pr3nyueckoi KapTUHBI MUpA.
TexHuueckue ycTpoiicTBa U MpaKTUYECKOE TPUMEHEHHUE: JO3UMETP, KaMmepa
Bunbcona, simepHsIif peakTop, aToMHas 6omoa.

JdemoHcTpanmuu.

CueTurK HOHU3UPYIOIIUX YaCTHII.

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomul

HccnenoBanue TpeKoB 9acTHIl (110 TOTOBBIM (oTorpadusim).

JIP, MP,
1P

Paznen 8. DneMeHTHl aCTPOHOMUU M aCTPOPHU3UKH.

Tema 18

Dranbl pa3BUTHs acTpoHOMHUH. [IpUKIaHOE M MUPOBO33PEHYECKOE 3HAUCHUE
aACTPOHOMHUHU.

Bun 3Be3nHoro Heba. Co3Be3 s, SpKUE 3BE3/1bl, IUNIAHETHI, IX BUAUMOE JIBHUKEHUE.
ConHeyHas cucTeMa.

JIP, MP,
1P




Connue. Conneunast akTuBHOCTh. MicTounuk 3Heprun CoiHIA U 3Be31. 3BE3/bl, UX
OCHOBHBIE XapaKTepUCTUKH. J[narpamma "CeKTpaJIbHBIN KJ1acC - CBETUMOCTD".
3Be3abI IIIaBHOHM IOCIEI0BATEILHOCTH. 3aBUCUMOCTE 'Macca - CBETUMOCTD' ISt
3B€3]] TJIaBHOM mocienoBaTeIbHOCTH. BHyTpeHHee cTpoenue 38e31. CoBpeMeHHbIE
MPEACTABICHUS O MPOUCXOKACHUU U 3BoJItOIMU COJIHIIA U 3B€3/1. DTarbl KU3HUA
3BE3I.

Mnineunsiii [1yTh - Hama [Manaktuka. [lonoxenue u auxenue Connna B ["anaktuke.
Tunel ranakTuk. PaguoranakTuku v KBa3apsl. YepHbIE IbIPHI B ApaX FAIAKTUK.
Bcenennas. Paciupenue Beenennoii. 3akon Xa60:ma. Paz6eranue ranaktuk. Teopus
Bosnbiioro B3pbeiBa. PemukToBOE M3NTyYeHHUE.

MacmrabHast ctpyktypa Beenennoii. Meraranaktuka.

Hepemennsie mpo6iieMbl aCTPOHOMUM.

Yyenuueckue nabnrooenus.

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCITIOIb30BAaHHEM KOMITbIOTEPHBIX
MIPUIOKECHUH IS OTIpeIeNIeHUs TTOJI0KEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3/1Ms1 CEBEPHOrO MONTYyIIApHs U SIPKUE 3BE3/bI.

Habmtonenus B reneckon Jlynsl, maaner, Mueunoro IlyTu.

JAnddepeHninpoBaHHbIH 3a4eT

BCEI'O

74

34

40




3. YciioBus peaju3anuu NporpaMmmbl 001eo0pa3oBaTebHOM TUCHUUILIUHBI «DU3UKa»

3.1. Ocnamenue y4eO0HOro kabuHeTa

JlocTiokeHre OCHOBHOM 1enu u3ydeHus Kypca: «®Pusuka» TpeOyeT obecredeHus
WH(OPMAIMOHHO—TEXHUIECKIUMH PECYPCAMH.

J1nst ipoBeIeHNs! JIEKLIMOHHBIX 3aHATUI UCTIONB3YIOTCS IIPOEKTOP, HOYTOYK.

Kpome Toro, ans 3pPpeKTUBHOTO U KaYECTBEHHOTO MPOBEICHUS 3aHATUI HUCIOIB3YeTCs
MyJIbTUMEANIHOE 00opynoBaHue. B kauecTBe HArIsAHBIX MOCOOMI HCIONB3YIOTCS ydeOHbIE
¢mibMmer u LIOP.

3.2. UndopmanmonHoe obecriedeHre peaan3anun NporpaMmmbl

Ocnosnaa numepamypa:
1 ®dusuka Msikuiues I'.41., 10 AKIMOHEPHOE
byxosnes b.b., o01recTBo
Cotckuii H.H. nox penakuueit [Tapdentobe- "N3narenscTBO
Bou H.A. "I[IpocBenienue"”
2 dusuka Msxkumes I'.51., 11 AKIHMOHEpPHOE
byxosnes b.b., o01recTBo
Cotckuii H.H. nox penakuueit [Tapdentbe- "N3narenscTBO
Bou H.A. "I[IpocBenienue"

JlomoJHUTeIbHAA JINTepaTypa:

1. T'eapenmreitn JI.O., luk FO.U. ®uzuka. Yueonuk ms 10 ki1 — M., 2020.

2. 'eapenmreiin J1.O. Juk FO.. ®usuka. YueOnuk qas 11 k1. — M., 2020.

3. I'pomoB C.B. ®usuka: Mexanuka. Teopusi OTHOCUTEIBHOCTH.

OnexrpoauHamuka: YueOHuK Ut 10 k1. 001eo0pa3oBaTebHbIX YUPEKICHUH. —

M., 2001.

5. Imutpuena B.®. 3agaun no ¢pusuke: yued. mocodue. — M., 2023.

6. Imutpuena B.®D. ®usnka: yueObnuk. — M., 2023.

7. KacbsiHoB B.A. ®uszuka. 10 ki1.: YueOHUK a7 00111€00pa3oBaTeIbHBIX

y4eOHbIX 3aBeneHuid. — M., 2020.

8. KacbsiHoB B.A. ®@usuka. 11 xi1.: YueOHHK 111 00111€00pa3oBaTenbHbIX

y4eOHbIX 3aBeneHuid. — M., 2020.

9. Jlorsunenko, O.B. ®usuka Ilpunoxenue: yueonuk / Jlorsunenko O.B. — Mockaa:
KnoPyc, 2020. — 437 ¢.— ISBN 978-5-406-07110-6. — URL.: .

10. Tpodumosa, T.1. Kypc ¢pusuku ¢ npuMepaMu pemieHus 3aaad B 2-x Tomax. Tom 2:
yueOnuk / Tpodpumona T.U.,dupcoB A.B. — Mocksa: KunoPyc, 2020. — 379 ¢. — (CIIO). —
ISBN 978-5-406-07014-7. — URL:https://book.ru/book/932558

11. Tpodpumona, T.N. Kparkuii kypc Gu3nKu ¢ mpuMepaMH peIieHus 3anad: ydeOHoe
nocob6ue / Tpopumona T.M. —Mocksa: KuoPyc, 2021. — 279 c. — ISBN 978-5-406-03212-1.
— URL:

5. Tpodumosa, T.M. ®usuka. Teopus, pemieHue 3aaad, JEKCUKOH: CIPABOYHHUK /
Tpodumona T.U. — Mocksa:KuoPyc, 2021. — 315 c¢. — ISBN 978-5-406-03927-4. — URL.:

6. Tpodpumona, T.1. Kypc pusuku ¢ npumepamu pemieHus 3aaad B 2-X Tomax. Tom 1 :
yuebnuk / Tpopumona T.U.,dupcos A.B. — Mocksa : KuoPyc, 2017. — 577 c. — (CIIO). —
ISBN 978-5-406-05612-7. —

NudopmaunonHbie pecypcebi:

1. https//fiz.1september.ru (yue6HO-MeTOMUUECKas TazeTa «Duzmkay).
2. www.n-t.ru/nl/fz (HoGeneBckue naypeatsl o Gpu3nke).

3. www.nuclphys.sinp.msu.ru (Snepnas pusuka B UaTepuere).



4. www.college.ru/fizika (ITogroroska xk EI'9).

5. www.kvant.mccme.ru (Hay4HO-TIOIYJIAPHBIN (PU3UKO-MaTEeMaTHUECKUI
xKypHai «KBaHTY).

6. www. yos. ru/natural-sciences/html (ecTecTBeHHO-HAYUYHBIH KypHAI AJIs
mosonexu «IlyTe B HayKy»).

4. KOHTPOJIb U OLIEHKA 0CBOEHMSI 00111e00pa30BaTebHOI JUCHUILIMHBI « DU3UKA)

Kontpone u omeHka pe3yabTaToB OOYYEHHS OCYIISCTBISIETCS MpENojaBareieM B
npolecce MPOBEICHUS] MPAKTUUECKUX 3aHATUM, TECTHUPOBAHUS, BBIMOJHEHUS IPOEKTOB,
ucciaenoBanuil. Pe3ynbpTarel 00y4YeHUS ONpENENsioT, YTO OOydaromuecs [OJDKHBI 3HATh,

MMOHUMATb U ACMOHCTPHUPOBATH IO 3aBCPIICHUIO U3YUCHUSA JUCHUIIIINHBI.

Jis  TOpOMEXYyTOYHOW aTTecTallMd M TEKyLIEro KOHTposis  00pa30BaTebHBIM
yupexaenuem cospatorcs (ouabl oueHouHblx cpeacts (POC). ®OC BkmoyaroT B ceds
IIelarOrMYEeCKHe KOHTPOJIbHO-OLIEHOUHBIE MaTepHallbl,
COOTBETCTBUS (WJIM HECOOTBETCTBHS) HMHIMBUAYAIBHBIX OOpa30BaTENbHBIX JOCTHXKECHHUN

OCHOBHBIM ITOKA3aTCIIAM PE3YyJIbTATOB IMIOATOTOBKH.

[TpoBepsiembie TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OCHOBHOM

oOpa3oBaTenpHON porpaMmel 10 (kiacc)

Kon
IPOBEPSIEMOTO
pe3ynbTara

[IpoBepsieMbIe IpeAMETHBIC PE3YJIbTAThl OCBOCHUSI OCHOBHOM
00pa30BaTeNbHON MPOTrPaMMBI CPEHETO 00IIero 00pa3oBaHus

10.1

JleMOHCTpHpOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAyYHON KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOU TEXHUKHU
Y TEXHOJIOTHM, B TPAKTUYECKON AEATEIIbHOCTH JIHOIEH

10.2

VYuuThiBaTh T'PAaHULIBI NPUMEHEHUS M3YYEHHBIX (U3MUECKUX MOJEeNei:
MaTepuaibHas TO4YKAa, WHEpIHalbHAs CHCTEMa OTCuYeTa, aOCOJIOTHO
TBEPAOE TEJO, WICAIBHBIN Tra3; MOJEIM CTPOCHUS Ta30B, KUJIKOCTEU WU
TBEP/BIX TEIl, TOUCYHBIN IIEKTPUUECKUH 3apsT - IPU PEIICHUH GU3HTUECKUX
3a1a4

10.3

PacnioznaBath ¢uznueckue sBieHus! (IPOIIECChl) U OOBSICHATh KX HA OCHOBE
3aKOHOB MEXAHHWKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOCHUS
BEIIeCTBA M DJIEKTPOJMHAMUKUA: PAaBHOMEPHOE U PABHOYCKOPEHHOE
HpHMOHHHeﬁHOG JABHUXXCHHUC, CBOGOI[HOC nagcHuc TCiI, ABUXKCHUC IIO
OKPY>KHOCTH, WHEpIUs, B3auMojaercTBue Tei; Auddysus, OpoyHOBCKOE
ABUIKCHUC, CTPOCHUC )I(I/II[KOCTeﬁ " TBECPABIX TCJI, UBMCHCHUC OG’bGMa TEI
OpU HarpeBaHUM (OXJIAXKJIEHUHU), TEIUIOBOE paBHOBECHE, HCIapeHHe,
KOHACHCAaNW, IMJIAaBJICHUEC, KPUCTAJIIM3allud, KUTICHUC, BJIAJKHOCTb BO3AyXa,
MOBBILICHHE JaBJICHUS I'a3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYJI€, CBSI3b
MEX]Iy TTapaMeTpaMH COCTOSIHHS Ta3a B M30IPOIIECCax; IEKTPU3aIUs T,
B3aMMO/ICHCTBUE 3aPsI0B

10.4

OnuceiBaTh MEXaHUYECKOE IBMXKCHHUE, UCTIONIBb3YsI (PU3UYECKHE BEIIMYNHBI:
KOOpJIMHATA, TyTh, IEPEMEIICHIE, CKOPOCTh, YCKOPEHUE, Macca Tena, CUa,
UMITYJIbC ~ TeJla, KHHETHYECKash »JHEpPTusi, TIOTECHIHAJIbHAS DSHEPrus,
MeXaHW4YecKass paboTa, MeXaHWYeCKass MOIIHOCTh; TMPU OMUCAHHUH
MPaBUJIILHO TPAKTOBATh (DU3UYCCKUM CMBICI UCIOJIB3YEMBIX BEIUYHH, UX

MpeAHa3HaYeHHBIC IS OTMPEISICHUS




0003HauCHHsI U EOUHMIBI, HAXOIUTHh (YOPMYJIbI, CBSA3BIBAIOIIME JAHHYIO
(GU3nMYECKyI0 BEIMUYHUHY C IPYTMMU BETUYMHAMU

10.5

OnwuceBaTh M3yYeHHBIC TEIUIOBBIC CBOIMCTBA TENl M TEIUIOBBIC SIBICHHS,
HCIIOJIb3YA (bHSI/I‘IeCKI/Ie BCJIMYHHBI: NABJICHUC ra3a, TCMIICpAaTypa, CpCAHAA
KHHETHYECKAs SHEPrHs Xa0THYECKOTO TBYDKECHUS MOJIEKYT,
CpCAHCKBaApPATHUYIHAA CKOpPOCTb MOJICKYII, KOJINYECTBO TCIIJIOTHI,
BHYTPEHHSIS dHEpTHsi, padora ra3a, Kod()(PHUIMEHT TOJIE3HOTO ICUCTBUS
TEIIOBOTO JABUraTeNsl; IPU ONKUCAHUM MTPABHIBLHO TPAKTOBATh (PU3HUECKUI
CMBICII MCIIOJIb3YEMBIX BEIMYHH, UX O00O3HAYCHUS W CIUHHIIBI, HAXOIUTh
(GopMyIIbI, CBS3BIBAIOIIME MAHHYIO (PU3MUECKYIO BEIWYHHY C JPYTHMMHU
BEJIMYMHAM

10.6

OnucelBaTh  U3yYEHHBIE  DJIEKTPUYECKUE  CBOMCTBA  BEIECTBA H
AIIEKTPUUYECKHUE SIBIICHUS (IIPOLECCHI), UCTIONB3Ys (PU3HUECKUE BETUUHHBI:
JNEKTPUYECKUN 3apsAll, JJIEKTPUYECKOE TII0J€, HANPSKEHHOCTh IO,
MIOTEHIU A, PA3HOCTH IIOTEHLIUAJIOB; IIPHA OIMCAHUH IIPABUIIBHO TPAKTOBATh
(u3n4ecKnil CMBICI UCIOIb3YEMbIX BEJIMUNH, UX 0003HAUCHUSI U €JMHHULIBL;
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOUIME JAHHYIO (PU3MUECKYIO BEIMYMHY C
JPYTMMH BEJINYMHAMMU

10.7

aHAJTM3UPOBATh (PU3UYECKUE TTPOIIECCHI U SIBJICHUS, UCIIOJIb3YS (PU3HUECKUE
3aKOHbl U NPUHUMIIBL 3aKOH BceMHupHOro tsaroreHus, I, I u III 3axoHbI
HproToHa, 3aKOH COXpaHEHUS MEXaHUYECKOW SHEPrUH, 3aKOH COXPAaHEHUS
MMIIyJIbCa, IPUHLMI CYIEPIO3ULUUHA CHUJ, MPUHLMUI PABHONPABUSA
MHEPLUHAIBHBIX CUCTEM OTCUETA; MOJICKYISIPHO-KMHETUYECKYIO TEOPHIO
CTPOEHUs BEIIECTBA, T'a30BbIE€ 3aKOHBI, CBS3b CPEIHEN KHUHETHYECKOU
SHEPTHH TEIUIOBOTO JBM)XCHHUS MOJICKYJ C aOCOJIFOTHOW TeMIIepaTypou,
MEPBbIA 3aKOH TEPMOJAMHAMUKH; 3aKOH COXPAHEHUS JJIEKTPUUYECKOTO
3apsna, 3akoH KyroHa; mpu 5TOM pas3inyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE M YCIOBUS (TPaHUIIBI, 001aCcTH)
MPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC TPUHIMIIBI JEHCTBHS MAalIMH, MPHOOPOB H
TEXHUYECKUX  YCTPOMCTB; pa3nuyaTh yCIOBHS HUX  0€30IacHOro
MCII0JIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BBITIONHATE AKCMIEPUMEHTHI 1O HUCCIICIOBAHUIO (DU3UYECKUX SIBICHUU U
IIPOIIECCOB C MCIIOJIb30BaHUEM TPSIMBIX M KOCBEHHBIX H3MEPEHU; TP 3TOM
dbopMynupoBath mpodaemMy (3agady) U THIIOTE3Y yUeOHOTO SKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY U3 MPEIIOKEHHOTO 000PYAOBaHHSI, IPOBOJINUTH OIIBIT
1 GOPMYIIUPOBATH BBHIBOJIBI

10.10

OcymiecTBIATh NpsSIMbIE M KOCBEHHBIE M3MEPEHUsI (PU3NYECKUX BEIUYHH;
IpU 3TOM BBIOMpPATh ONTUMAIBHBIA CHOCOO MU3MEPEHHUs M MCIOJIb30BaTh
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEH U3MEPEHUI

10.11

HccnemoBaTh 3aBHCHUMOCTH  MEXIY (PU3NYSCKUMH  BEIMYMHAMHU  C
UCIIOJIb30BAHUEM TIPSIMBIX HW3MEPEHHH; IpPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBAaTh pPE3yJdbTaThl TOIYYEHHOW 3aBHCHMOCTH
(bU3MYEeCKUX BEJIWYUH B BHJE TaOIWIl ¥ rpaduKoOB, JENAaTh BBIBOABI 11O
pe3ynbTaTaM UCCIICIOBAHUS




10.12

Cobmronate npaBuiia 0€30MacHOTO TPy/la MPH MPOBEIECHUH HCCIICAOBAHHIMA
B paMKax Y4eOHOro OSKCIIEPHMEHTa, Y4YeOHO-HCCIIEOBATEIBCKOW W
HpOGKTHOI\/'I ACATCIIbBHOCTU C UCITOJIb30BAHUCM U3MCPUTCIIbHBIX yCTpOﬁCTB n
71a00paTOPHOTO 000PYTOBAHUS

10.13

Pemarte pacuyeTHbie 3amauM ¢ SBHO 3aJaHHON (DU3UYECKON MOJIEINbIO,
I/ICHO.HBByH (bI/IBI/I‘IeCKI/Ie 3aKOHBI U HpI/IHL[I/IHI:I; Ha OCHOBC aHaJIn3a yC.HOBI/IH
3a/1auu BHIOUPATh (PU3UIECKYIO MOJIEIb, BEIACIATH (DU3UICCKHE BEIIMUNHBI
U (GopMyInbl, HEOOXOAMMBIE MJISi €€ PELICHHs, MPOBOIUTH pacueThl H
OIICHUBATH PEATHHOCTh IMOJTYUYEHHOTO 3HAYCHUS (PU3HMUECKOM BEIIMUHNHBI

10.14

Pewatp Ka4eCTBECHHBIC 3a/1a4u: BBICTPAaUBaTh JIOTUYECKH
HEMPOTUBOPEUMUBYIO LEMOYKY PACCYKICHUH C ONOPOM HAa W3yYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SABIICHUS

10.15

Hcnonp3oBare  mpu  pemieHUH  y4yeOHBIX  3a7ad  COBpPEMEHHBIE
UH(QOPMALIMOHHBIE  TEXHOJOTHMM JUId IOHUCKA, CTPYKTypUPOBaHMUS,
UHTEpPHpETallud ¥ TpPeICTaBIeHUs Y4eOHOH M HAy4YHO-TIOMYJSPHOM
UHpOpMALMY, MOJYYEHHOM U3 pa3IM4YHbIX HCTOYHUKOB, KPHUTHUYECKH
aHAJM3UPOBAThH MOJTy4yaeMyI0 HHPOPMALIUIO

10.16

[TpuBoAMTH IpUMEPHI BKJIa/1a POCCHMCKUX U 3apYOEKHBIX YUCHBIX-(H3UKOB
B DPa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIEr0 MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHH

10.17

Hcmonb3oBathb TCOPCTUYCCKHUC 3HAHUA 110 (1)I/I3I/IK€ B HOBCGI[HCBHOﬁ JKU3HU
st obecriedueHnusi 0€30MacHOCTH TpH  OOpalieHuW ¢ TpudopamMu U
TEXHNYCCKUMU YCTpOfICTBaMI/I, AJi1 COXpaHCHHUA 300POBbA U CO6JIIOI[€HI/I}I
HOPM SKOJIOTUIECKOTO TOBE/ICHUS B OKPYXKAOIIEH cpere

10.18

PaGoTtate B Tpymme ¢ BBIOJIHEHHUEM pPa3IMYHBIX COLUAIBHBIX pOJIEH,
IUTAHUPOBATh paboTy TPYIIIBI, PAI[HOHAIIBHO PACIIPEeNATh 00S3aHHOCTH U
IUTAHUPOBATh JACATEIBHOCTh B HECTAHIAPTHBIX CHTYalHsAX, aJEeKBATHO
ONICHUBATL BKJIaJ KaXIOro H"3 YYAaCTHHUKOB TIpyHIibl B PCHICHUC
paccMaTpuBaeMou poOIEMBI

[TpoBepsiembie TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OCHOBHOM

oOpa3oBaTenbHON porpaMmsl (11 kiacc)

Kon
IPOBEPSIEMOTO
pesynbrara

IIpoBepsiemble PEeAMETHBIE PE3yJIbTaThl OCBOCHHSI OCHOBHOMU
00pa3oBaTebHON MTPOrpaMMBbI CPEHETO 00IIIeT0 00pa30BaHUS

11.1

JleMOHCTpHpOBaTh Ha TpHUMEpax poJib U MecTo (pu3mku B (HOPMUPOBAHUU
COBPEMEHHON HAYyYHOW KApTUHBI MUpPA, B PA3BUTUM COBPEMEHHON TEXHHUKU U
TEXHOJIOTHH, B PAKTUYECKOUN EATENBHOCTH JIFOJAEH, NETOCTHOCTh U €IMHCTBO
(bU3UYECKON KapTUHBI MUPa

11.2

Y4uuThiBaTh TpaHULbl MPUMEHEHUS HW3YYCHHBIX (U3NYECKUX MOJeNeH:
TOYEUHBIN AJIEKTPUUECKUN 3apsi, siAepHas MOJENb aTOMa, HYKJIIOHHAs MOJIEIb
aTOMHOTO 5i/ipa MpHU peleHuu GU3NYECKUX 3a/1a4d




11.3

Pacno3naBate ¢u3nueckue siBIeHUS (IIPOIECChl) U OOBSCHATh UX Ha OCHOBE
3aKOHOB  DJICKTPOJAMHAMHKMA W  KBAaHTOBOH  (M3HMKH:  DIIEKTpHYECKas
MpOBOAUMOCTD, TCIIJIOBOC, CBECTOBOC, XUMHNYCCKOC, MATrHUTHOC ,Z[GI>'ICTBI/I$I TOKa,
B3aWMOJICHICTBHE  MarHUTOB, OJJEKTPOMAarHUTHAs  MHIYKIWS, JCHCTBHUE
MarHUTHOTO TMOJiI Ha MNPOBOJHUK C TOKOM U JABWXKYLIMKCS 3apsii,
AJIEKTPOMArHUTHBIE KOJICOAHUSI ¥ BOJHBI, MPSIMOJIMHEHHOE PacipOCTpaHEHUE
CBETa, OTpAXKEHUE, IPEIOMIICHHE, HHTepPepeHIINs, TU(PAKIHS U TOJSIPU3ALIHS
CBeTa, nucrepcus ceera, potodnekrpudeckuii 3pdexT (horoaddexT), cBeToBOE
JaBJICHHE, BO3HUKHOBEHUE JIMHEHYATOTO CIEKTpa aroMa BOJOPOJA,
€CTECTBEHHAS U ICKYCCTBEHHAsI PAIHOAKTUBHOCTh

11.4

OnuceiBaTh M3yYEHHbIE CBOMCTBa BemlecTBa (DJIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKUE, DJEKTPUUECKYI0  MPOBOAMMOCTb  pa3jIMYHbIX  Cpel) U
3JIEKTPOMArHUTHBIE SIBICHUS (IIPOLIECCHI), UCTIONB3YS (PU3MUECKHE BEINYUHBIL:
ANEKTPUUECKUH 3apsi]l, CUJIa TOKA, SJIEKTPUUYECKOE HAPSHKEHHE, SJIEKTPUIECKOE
COTNPOTHUBIICHHUE, Pa3HOCTh moTeHmuanoB, JIJIC, pabora TOKa, HHIYKIIHSI
MarHMTHOIO nojs, cuia Ammnepa, cuwia JlopeHiia, MHIyKTUBHOCTh KaTYIIKH,
SHEPTrUs IEKTPUUECKOr0 U MarHUTHOT'O MOJIeH, IEpUO/1 U YacToTa KoJieOaHUii B
KoJe0aTeIbHOM KOHTYype, 3apsii M CWIa TOKa B MPOLIECCE TapMOHHYECKHX
JMIEKTPOMArHUTHBIX KojieOaHul, (OKyCHOE pacCTOSHHE W ONTHUYEecKas CHila
JWH3Bl; TPU ONUCAHUM TMPABUIBHO TPAKTOBaTh (DU3MUYECKHH  CMBICH
UCIOJIb3YEMBIX BEIMYMH, UX 0003HAUYEHUS U €IUHUIIBI; YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIME TAHHYIO (PU3UYECKYIO BEIMYMHY C JPYTUMH BETUUNHAMHU

11.5

OnucelBaTh U3yYEHHbIE KBAHTOBBIE SIBJIEHUS U IPOLECCHI, HCHOJB3Ys
¢duznyecKkrue BETUYUHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JIMHA BOJIHBI U
4acToTa CBETA, PHEPTUsS M HMITYJIbC (OTOHA, MEPUO] MOIypacnaia, SHEprus
CBSI3M aTOMHBIX si/iep; MpPH ONHMCAHWU TPABUIBHO TPAKTOBAaTh (U3MUYECKUN
CMBICT HCIIOJIb3yeMbIX BEIWYWH, WX OOO3HAYEHWS U CIUHUIIBI; YKa3bIBaTh
dbopMyIbl, CBA3BIBAIOIIME JaHHYIO (PU3UYECKYIO BEIUYMHY C JIPYTUMHU
BEJIMYMHAMU, BEIYUCIIATH 3HAUCHUE (PUINICCKON BETUIHHBI

11.6

Ananu3upoBath (pU3MYECKHE MPOLECChl M SBJICHUS, UCHOJIb3YS (U3UUECKUE
3aKOHBl W TPUHIMIBL 3akoH OMa, 3aKOHBI MOCTEIOBATEIBHOTO |
MapajuIeTbHOTO COSAMHEHUS MPOBOJHUKOB, 3akoH Jxoymst - JleHma, 3akoH
AJIEKTPOMArHUTHOW WHAYKIUH, 3aKOH NPSIMOJIUHEHHOTO pacipOCTPaHEHUS
CBETa, 3aKOHBI OTPAKEHUsS CBETA, 3aKOHBI MPEIOMIICHUS CBETa, ypaBHEHHE
OitamreiHa 111 hoTodddhexTa, 3aK0H COXPAHESHHS SHEPTHH, 3aKOH COXPaHCHHS
UMITyJIbCA, 3aKOH COXPAHECHHS AJICKTPUUYECKOTO 3apsiia, 3aKOH COXpaHEHUs
MacCOBOTO YHCIIA, OCTYJIAThl bopa, 3aKOH palnOaKTHBHOTO pacraja; mpu 3TOM
paznu4ath  CIOBECHYH (OpPMYIHpPOBKY 3aKOHa, €ro MaTeMaTH4ecKoe
BBIPOKEHHE U YCIIOBHS (TPaHUIIbI, 00JIaCTH ) TPUMEHUMOCTH

11.7

OmnpenensaTs HallpaBIeHUE BEKTOPA MHAYKIMA MarHUTHOT'O TIOJISl IIPOBOIHUKA C
TOKOM, cujbl Amnepa u cuiibl Jlopenna

11.8

CTpouTh M ONUCHIBATH U300paKEHUE, CO3aBAEMOE TUIOCKUM 3€PKajIoM, TOHKOMN
JIMH301

11.9

BBITIONHATE  AKCIIEPUMEHTHl 0  HMCCIEAOBAHUI0 (PU3UYECKUX SIBICHUU U
MPOIIECCOB C HCIIOJIb30BAaHHEM TPSMBIX M KOCBCHHBIX H3MEPEHHIA; P 3TOM
dbopMynupoBath TpobieMy (3amady) W THIOTE3y y4eOHOro 3KCIEPHUMEHTA,




coOupaTh YCTaHOBKY U3 MPEUIOKEHHOTO 000pYAOBaHUs, MPOBOIUTEH OIBIT U
(dbopMyIHpOBaTh BHIBOJIBI

11.10

OcymiecTBISITh MPSMBIE U KOCBEHHBIE U3MEPEHUST (PU3NUECKUX BEIUYHH, TIPU
9TOM BBIGI/IpaTB OHTHMaHBHBIﬁ CHOC06 I/I3MepeHI/I$I " UCIIOJBb30BAaTh U3BCCTHBIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN N3MEPEHUN

11.11

HccnenoBaTh 3aBUCUMOCTH (PH3MUECKUX BEIMYHH C UCIOJIB30BAHUEM TIPSMBIX
U3MEPEHUH; MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH PE3yJIbTATHI
MOJIYYEHHOW 3aBUCHMOCTH (PM3WYECKHX BEJIMYWH B BHJIC TAOIHUI] U TPadUKOB,
ACJIaTh BbIBOJBI IO PE3yJIbTaTaM UCCIICAOBAHUA

11.12

CobOmoath mpaBuiia 0€30MacHOT0 TPyAa MPH MPOBEACHUH HCCICIOBAHUI B
pamMKax y4eOHOro 3KCIIEPUMEHTa, y4eOHO-HMCCIICAOBATEILCKOM U MPOCKTHOU
JIeSTEIbHOCTH C UCIIOIb30BAHUEM H3MEPHUTEIILHBIX YCTPOHCTB U 1a00PaTOPHOTO
00opyaoBaHUS

11.13

Pemate pacueTHble 331241 C SIBHO 33/1aHHON (PU3UUECKOM MOJIEIIBIO, HCTIONB3YS
(¢u3nyeckue 3aKOHbl M TPUHIMIBI, HAa OCHOBE aHajIM3a YCIOBHUA 3a/1add
BBIOMPATH (PU3MUECKYIO MOJIEITb, BBIIEIATh (PHU3UUECKUE BETUUUHBI U (POPMYIIHI,
HEOOXOUMBIE Ul €€ pelleHUs], IPOBOJUTH pacueThl U OLIEHUBATh PEATIbHOCTD
MOJYYEHHOTO 3HaYeHUS (PU3NYECKON BETUUHUHBI

11.14

Pemrate kauecTBEHHBIC 3a7laui: BBICTPAMBATh JIOTUYECKUA HETPOTHBOPCUUBYIO
IIETIOYKY PACCYKICHUI C OMOPOil Ha M3yYeHHbIC 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznuecKue SBICHUS

11.15

Hcnonp30Bath Mpu pelieHHH y4eOHbBIX 3a/1a4 COBPEMEHHbIE HH(OPMAIIHOHHBIE
TEXHOJIOTHH AJIS IOMCKA, CTPYKTYPUPOBAHHUS, UHTEPIIPETALIMH U IIPECTABIICHUS
yu4eOHOI M Hay4yHO-TIOMYJSPHOM HH(pOpMAIMU, MOITYYEHHOW W3 Pa3IUYHBIX
UCTOYHUKOB; KPUTUYECKH aHAJIU3UPOBATH [10JIy4aeMyI0 HHPOPMALIUIO

11.16

OOBSACHATH MPUHLMUIIBI JEHCTBHUS MAlllMH, MPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3nuvaTh yCIOBUS UX OE30MMACHOTO MCIOIH30BAaHUS B TIOBCETHEBHOM KU3HU

11.17

[IpuBOIMTH IPUMEPHI BKJIAJa POCCHICKUX U 3apyOeKHBIX YUCHBIX-(DH3UKOB B
pa3BUTHE HAYKH, B OOBSCHEHHE IPOIIECCOB OKPYXKAIOIIEr0 MUpPa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUI

11.18

Hcmonb3oBath TCOPCTUYCCKHUC 3HAHUA 110 (1)I/I3I/IKG B HOBCGHHGBHOﬁ KU3HU OJIA
obecrieueHnst 6€30MaCHOCTH MpU OOpaIeHUU ¢ MPUOOpPaMU UM TEXHUUYECKHUMHU
YCTPOMCTBAMHM, JUIA  COXpPAHEHUS 3[0pOBbS M  COONIOACHUS  HOPM
9KOJIOTUYECKOTO IMOBEICHUS B OKPYXKAOIIEH cpefie

11.19

PaGoratb B Trpynme ¢ BBIIOJIHEHHWEM pPAa3IMYHBIX COIMAIBHBIX POJIEH,
IUIaHUPOBATh PabOTy TPYIIIBL, PALMOHAIBHO PACHPENENsATh OOS3aHHOCTH H
IUTAHUPOBATh  JICATEIIBHOCTh B HECTAaHAAPTHBIX CHUTYalMsIX, aJeKBaTHO
OLCHUBATH BKJIa[ KaxXa0ro u3 Y4aCTHHUKOB T'pyHnIibl B peIIcHuC
paccMaTpuBaeMoi poOIEMBI
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