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1. TOSICHUTEJIbHAS 3ATIMCKA

[Iporpamma no ¢gu3srke 6a30BOTO YPOBHS Ha YPOBHE CpeIHEro oO1ero oopazoBaHus pa3padoTaHa Ha OCHOBE MOJIOXKEHUHN
U TpebOBaHMI K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa3zoBaTenbHOM mporpammel, npenacrapieHHbix B GI'OC COO, a takxe ¢
yuétoM (QeaepanabHOil pabodeil mporpaMmbl BOCHUTaHUS U KOHIENIMHU MpenojaBaHusi ydeOHoro mnpenMera «®Dusuka» B
oOpa3oBarenbHbIX opranu3anusax Poccuiickoit denepanuu, peanu3yonux OCHOBHbIE 00pa30BaTEIbHbIE TPOrPAMMBI.

Copepxanne mporpamMmbl MO (U3MKE HAMpaBlIeHO HAa (QOPMUPOBAHHUE ECTECTBEHHO-HAYYHOW KapTUHBI MUPA
obOyuatommmxcst 10—11 knmaccoB npu o0yueHun ux ¢pusuke Ha 6230BOM YpOBHE HA OCHOBE CUCTEMHO-ICSITEIbHOCTHOTO MOIX0/1a.
[Iporpamma 1o ¢usuke coorBercTByeT TpeboBanusM PI'OC COO Kk MIaHUPYEMbIM JHUYHOCTHBIM, NPEAMETHBIM U
METaIpeAMETHBIM PE3yJIbTaTaM OOyUYEHHs], & TAKKE YUUTHIBAET HEOOXOAUMOCTh PEATU3AMU MEXIIPEAMETHBIX CBSI3el (PU3UKU
C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH MNpeAMeTaMu. B Hell ompenenstorcs OCHOBHBIE LIENM W3y4YeHUs (U3UMKA Ha ypOBHE
cpenHero ooOuero o0Opa3oBaHMs, IJIAHUPYEMbIE pe3yJbTaThl OCBOEHHUS Kypca (DU3UKU: JMYHOCTHBIE, MeETalpeAMETHbIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[IporpamMma 1o (pusmKe BKIIOYAET:

® IUIAHHPYEMbIE pe3yJbTaThl OCBOCHUS Kypca (pU3MKM Ha 0a30BOM ypOBHE, B TOM UHCJE MPEIMETHBbIE Pe3yJbTaThl MO rojam
o0yueHus;
e cojepxkaHue yueoHoro npeameta «dDuznkay mo rogaM oO0yUueHUs.

du3nKa Kak HayKa 0 HamOoJiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYIAs B Ka4e€CTBE YYEOHOro MpeaMeTa B IIKOJIE, BHOCUT
CYILIECTBEHHBI BKJIAJ B CUCTEMY 3HaHMU 00 okpyxaromeM mupe. IIKompHBIN Kypc (HU3MKH — CHCTEMOOOpa3yroIMid AJis
€CTECTBEHHO-HAYYHbIX YYEOHBIX MPEIMETOB, IMOCKOJbKY (PU3MYECKHE 3aKOHBI JIEKaT B OCHOBE MPOLECCOB W SBJICHU,
M3y4aeMbIX XHUMHEH, Ouosorued, (¢usmdeckoil reorpadueit m acrpoHomwueit. lcmonb3oBaHMe W aKTUBHOE TMPUMEHEHHE
bu3nuecKux 3HAHUU OMpenessieT XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJIOTMH B cepe SHEpreTHKH, TPAHCIIOPTa,
OCBOEHUSI KOCMOCa, MOJTYYeHHsI HOBBIX MaTepUaloB C 3aJaHHBIMU CBOMCTBaMH U JApyrux. M3ydeHue Gpu3ukyu BHOCUT OCHOBHOM
BKJIaJl B (DOpPMUPOBaHKE €CTECTBEHHO-HAYUYHON KapTUHBI MUpa 00y4aromuxcs, B GOPMUPOBAHUE YMEHHUN IPUMEHSITh HAYYHBIN
METO/]I TO3HAHMSI TP BBIOJIHEHUH UMH Y4€OHBIX UCCIICJOBAHUMA.

B ocHoBy Kkypca ¢(u3uku [ ypOBHS CpelHEro ooOmero oOpa3oBaHUs TMOJNOXKEH psl HIeH, KOTOpble MOXKHO
paccMaTpUBaTh KaK MPUHIIMIBI €r0 MOCTPOSHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEHM KypC SIBISIETCS JIOTMYECKU 3aBEPIIEHHBIM, OH COJEPXKHUT MaTepual U3 BCEX
paznienoB (GU3MKH, BKIIOYAET KaK BOMPOCHI KIACCUYECKOM, TaK U COBPEMEHHOMN (hU3HKHU.



Hoes eenepanuzayuu. B cOOTBETCTBUHU ¢ HEM MaTepual Kypca Gu3nku o0beIMHEH BOKPYT (hU3NUYECKUX Teopuid. Beaymum
B Kypce siBJsieTcs: (GOpMUPOBAaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U IOJIE.

Hoes ecymanumapuzayuu. EE peanuzanus npeanosaraeT UCrnojab30BaHUe TyMaHUTAPHOIO MOTEHIMana (U3N4eCKol HayKH,
OCMBICTICHUE CBSI3M Pa3BUTHSA (PU3UKU C Pa3BUTHEM OOIIECTBA, a TakKKe C MHPOBO33PEHUCCKHMH, HPABCTBCHHBIMU U
AKOJOTUYECKUMH MPOOIEMAMHU.

Hoesn npuxnaownou nanpasnrennocmu. Kype ¢usuku mpeanosiaraeT 3HAKOMCTBO C IIHPOKHUM KPYTOM TEXHHUYECKHUX H
TEXHOJIOTUYECKUX MPUIIOKEHUN N3YUYCHHBIX TEOPHUM U 3aKOHOB.

Hoes skonoeuzayuu peanuszyercs MNOCPEACTBOM BBEICHHS 3JIEMEHTOB COJEp)KaHMS, MOCBALIEHHBIX SKOJOTHMYECKHM
npoOjemMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C PA3BUTUEM TEXHUKM M TEXHOJIOTMM, a TakXe OOCYXJIeHHd MpodieM
PaAIMOHAIIBHOTO MPUPOIOTIOIB30BAHMS M SKOJIOTUUECKONU O€30TaCHOCTH.

CrepHEBBIMU 3JIEMEHTaMH Kypca (M3MKHA Ha YpOBHE CPEIHEr0 OO0IIero o0pa3oBaHUs SIBIAIOTCS (U3HYECKUE TEOPUU
(bopMupoBaHuEe TPENCTABICHUNM O CTPYKType TIMOCTPOCHUSI (PU3NYECKOW Teopuu, poiu (yHIAMEHTAIBHBIX 3aKOHOB U
IIPUHIMIIOB B COBPEMEHHBIX IPEJICTABICHUSAX O IPUPOAE, T'PAHULAX NPUMEHUMOCTH TEOPUM, Ui ONUCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U MPOIIECCOB).

CHUCTEeMHO-JIESTEIPHOCTHBI  TMOAX0M B Kypce (U3UKH pealn3yercss TMpexae BCero 3a CyY€T OpraHu3aluu
HKCIIEPUMEHTAIILHON NIeATeNbHOCTH oOyuatomuxcs. Jims 6a30Boro ypoBHS Kypca (PU3MKH — 3TO HCIOJNB30BAHUE CUCTEMBI
(pOHTANIBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U J1a0OPaTOPHBIX PabOT, KOTOPBIE B MpOrpaMMe 1o (pu3uke 0ObeIMHEHbI B
oOILIMI CIUCOK YYEHHUECKUX MPAKTUUECKUX padboT. Belfenenre B yKa3aHHOM MepevHe JJa0OpaTOPHBIX padOT, MPOBOJAUMBIX JIJIs
KOHTPOJISL U OLIEHKU, OCYILECTBISIETCA YYaCTHUKAMU 00pa30BaTesIbHOTO Mpoliecca UCXOAs U3 OCOOEHHOCTEN TUIAaHUPOBAHUS U
ocHanleHus kabuHeta ¢uszuku. [Ipu s3ToM oOecrneunBaeTcs OBJAJEHUE OOYUYaIONIUMUCS YMEHHUSIMU TMPOBOAUTH KOCBEHHBIC
M3MEPEHUS, UCCIICIOBAHUS 3aBUCUMOCTEN (PM3MYECKUX BEJIMUMH U MIOCTAHOBKY OMBITOB MO MPOBEPKE MPEAJIOKEHHBIX TUITOTE3.

bonplioe BHHUMaHWE YAEHAETCA PEIIEHUKD PACUETHBIX M KA4YECTBEHHBIX 3adad. [Ipm 3TOoM [ pacy€THhIX 3a1ad
MPUOPUTETOM SIBJISIOTCS 3a7a4d C SBHO 3aJIaHHON (DM3HYECKOW MOJENBIO, TTO3BOJISIIONINE MPUMEHSITh U3YYCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOrO pas3fesia Kypca, TaK U MHTETPUPYs 3HAHUS M3 Pa3HbIX pas3aenoB. (I KayeCTBEHHBIX 3a/1a4
MIPUOPUTETOM SIBIISIIOTCSI 3aJ]aHUsl Ha OOBSICHEHHE MPOTEKaHWS (U3MUECKUX SIBJICHUN M TPOIIECCOB B OKPYKAIOMIEH KU3HU,
TpeOyromue BpIOopa (GU3UIECKON MOJIETH IJIsi CUTYaIlMH MPAaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpebdoBanusamu PI'OC COO k MarepuaibHO-TEXHUYECKOMY OOECMEYeHUIO0 y4eOHOTO Tmpoliecca
0a30BbI ypOBEHb Kypca (M3MKH Ha ypOBHE CpPEAHEro 00Iero oOpa3oBaHMs IOJDKEH H3y4aThCS B YCIOBHSX MPEIMETHOTO
KaOuHeTa (DU3UKU WM B YCJIOBHUSIX MHTEIPUPOBAHHOTO KaOWMHETa MPEIMETOB €CTECTBEHHO-HAy4yHOro Iukia. B kaOunere



¢bU3UKKA TOJKHO OBITH HE0OXOAMMOE JabopaTopHOE 00OPYIOBaHUE ISl BBIMOJIHEHUS yYKa3aHHBIX B IMporpamme mo ¢Gu3nke
YYEHMUYECKHUX MPAKTUYECKUX PaOOT U IEMOHCTPAIMOHHOE 000PYI0BaHUE.

JleMoHCTpallMoHHOE 00O0pyAOBaHUE (POPMUPYETCS B COOTBETCTBUU C NPUHIIMIIOM MHUHHMMAJIBHOM JOCTaTOYHOCTU U
oOecrieuynBaeT MOCTAHOBKY NIEPEUNUCIICHHBIX B MMPOTpaMMe 10 (PU3HMKE KIFOUEBBIX JIEMOHCTPAITUH JJI UCCIEA0OBAHMS N3YIaeMbIX
SIBJICHUH | TIPOIIECCOB, SMITUPUICCKUX U (PYHIAMEHTAILHBIX 3aKOHOB, MX TEXHHYECKUX MPUMEHCHUH.

JlabopaTopHOe 000pyAOBaHKE 711 YICHHUECKHUX MPAKTUIECKUX PabOT (OPMHUPYETCS B BUJIC TEMATHYECKUX KOMITJIEKTOB U
o0OecrieynBaeTcss B pacy€re OJHOIO KOMIUIEKTa Ha JABYX oOydarommxca. TemaTHdyeckue KOMIUIEKThI Ja0OpaTOPHOIO
000pyIOBaHUS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM HCIIOJh30BAHUM AHAJIOTOBBIX M IMHU(POBBIX MPUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJI€ LIM(PPOBBIX JTA0O0OPATOPHUH.

OCHOBHBIMHU IEJIIMHU U3y4YeHUS] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:
dbopMHUpoOBaHNE UHTEpPECA U CTPEMIICHHS 00YUYaIOIUXCs K HAYYHOMY M3YyYE€HUIO MPUPOJIbI, PA3BUTHE X UHTEIUICKTYaIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH;
pPa3BUTHE NPEICTABICHUN O HAYyYHOM METOJE MO3HAHUA W (OPMHUPOBAHUE MCCIEAOBATEIIHCKOTO OTHOIICHUS K OKPYKAIOIIAM
SIBJICHHSIM;

(dbopMHUpOBaHNE HAYYHOTO MHUPOBO33PEHUS KaK pPE3ysibTaTa U3YUYEHHUs OCHOB CTPOCHHUS MaTepuu U (QyHIaMEHTATbHBIX 3aKOHOB
busuKy;

(dbopmupoBaHre yMEHUN OOBACHSTH SIBJICHHS C HCTIOJIB30BAHUEM (PU3MUYECKUX 3HAHUIM M HAYYHBIX JOKA3aTEIbCTB;
(dhopMHUpOBaHUE MTPEACTABICHUHN O POIN GUZHKH JJISI PA3BUTHS IPYTUX €CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTukeHre 3THUX LieJiel 00ecneurBaeTCsl peUIeHUEM CIEAYIOIIMX 3a7a4d B MPOIECCe U3YUYEHUsl Kypca (PU3HKU Ha YPOBHE
cpeaHero oo1ero oopa3oBaHus:

MpUOOpETEHUE CHUCTEMBbl 3HaHUN 00 oOmuMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOpUsX, BKJIIOYAsh MEXaHUKY,
MOJICKYJIIPHYIO (DU3UKY, DJIEKTPOAUHAMHUKY, KBAHTOBYIO (DH3UKY U DJIIEMEHTHI acCTPODU3UKH;

dbopMHUpOBaHNE YMEHUN MPUMEHATh TCOPETUUECCKUE 3HAHUS I OOBSICHEHUST (PU3UIECKUX SIBIICHUN B MPUPOJIC U JJIST IPUHSITHUS
MPAKTUYECKUX PELICHUM B OBCEIHEBHOW KU3HU;

OCBOCHHME CIOCOOOB pEUICHUS pa3JIMYHBIX 337a4 C SIBHO 3aJlaHHOM (PU3MYECKOW MOJIEbI0, 3a7ad, MO0Jpa3yMEBAIOIINX
CaMOCTOSATENIbHOE CO3/1aHNe (PU3UUYECKON MOJIeIN, aICKBATHON YCIIOBUAM 3a/a4H;

MOHUMaHUEe (PU3NYECKUX OCHOB M TIPUHITUIIOB JEHCTBUS TEXHHUYECKUX YCTPOMCTB U TEXHOJIOTUYECKUX MPOIIECCOB, MX BIUSHUS
Ha OKPY’KaIoILYyIO CPEeNay;



® OBJIAJICHUE METOJAaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHHWS M MPOBEACHUS (U3HMUECKUX OKCIIEPUMEHTOB, aHaiu3a |
MHTEpIIpeTaluy HHHOPMALIUH, OTIPEIeTICHHUS TOCTOBEPHOCTH MOIYUYECHHOTO PEe3yJIbTaTa;
® CO3/aHHE YCIOBHIl ISl pa3BUTHSI YMEHHUM MPOESKTHO-UCCIIEIOBATENLCKON, TBOPUYECKON ACSITENTFHOCTH.
Ha uzydenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CpeiHero odiero oopasoanus otBoautcs 136 gacos: B 10 kimacce —
68 yacoB (2 vaca B Hefieno), B 11 kinacce — 68 yacoB (2 yaca B HEICIIO).
[IpennaraemMslii B mporpamme 1o (pu3mKe mepeveHpb JJa0OpaTOPHBIX U MPAKTHUUECKUX PabOT SBISETCS PEKOMEHIOBAHHBIM,
yUUTENb JIe7laeT BBIOOp TMPOBENEHUS JTabOpaTOpPHBIX pabOT W ONBITOB C YYETOM WHAMBHIYATbHBIX OCOOEHHOCTEH
00yJarommxcs.

2. IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenue yuebHoro mnpenmera «®Duszmka» Ha ypoBHE cpeAHero oémero obpazoBaHus (0a30BbI ypOBEHb) IOKHO
o0ecreunTh JOCTUKEHNE CISAYIONUX JIMYHOCTHBIX, METANPEIMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATBHI

JIngyHOCTHBIE pPE3ybTaThl OCBOEHHUsI ydyeOHOoro mpeamera «®Du3uKay MOKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH
00y4aroIMXcsi pyKOBOJICTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEU MO3UIIMEH JTUYHOCTH, CUCTEMOU IIEHHOCTHBIX OpPUEHTAIIUM,
MO3UTUBHBIX BHYTPEHHUX YOEXKIICHHI, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSIM POCCHICKOr0 OOIIECTBA, PACIIUPEHUE
YKA3HEHHOTO OMBITA U OMbITA JEITEILHOCTH B MPOILIECCE peaTnu3allii OCHOBHBIX HAMPABICHUN BOCIUTATEIBHOU JEITEIbHOCTH,
B TOM YHCJI€ B YACTHU:

1) rpaxaaHCKOro BOCIIMTAHMSI:

c(hOPMHUPOBAHHOCTh TPAXKTAHCKON MO3UIIMK OO0YYaOIIETocsl KaK aKTHBHOTO M OTBETCTBEHHOTO YJIEHA POCCHICKOTO
00I111eCTBa;

MIPUHATHE TPATUIIUOHHBIX 00IIEYETOBEUESCKIX TYMAHUCTHUECKUX U IEMOKPATUICCKUX IICHHOCTEHH;

TOTOBHOCTBH BECTH COBMECTHYIO JIEATEILHOCTh B MHTEPECAX IPaKIAHCKOTO OOIEeCTBa, y4aCTBOBATh B CAMOYIIPABICHUU B
o0pa3oBaTeNnbHON OpraHu3aluu;

yMEHHUE B3alMOJIEHCTBOBATH C COLMATBHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (DYHKIIMSIMU U Ha3HAYEHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOM AEATEIBHOCTH;



2)IaTpUOTHYECKOr0 BOCITUTAHUS

c(hOpPMHUPOBAHHOCTH POCCUMCKON IPaskIaHCKOM UJIEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM POCCHUICKUX Y4YEHBIX B 00JIacTU (PU3MKU U
TEeXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEICHMS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 M MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH, B TOM YHCJIC B JEATECILHOCTH YIEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYAYIIETO;

4)3¢TeTHY€eCKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUAst 3CTETUKY HAyYHOT'O TBOPYECTBA, MPUCYIIETO (U3HMUECKON HAYKE;

5)Tpy0BOro BOCIMTAHMS:

UHTEpEC K pa3iudHbIM cepaM npodecCuoHaNbHOU JEATEILHOCTH, B TOM YHUCJIE CBS3aHHBIM C (PU3UKOM M TEXHUKOU,
yMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOP Oy TyIIel MpodeccCuu U pean30BbIBATh COOCTBEHHBIC KU3HEHHBIC IJIAHBI;

TOTOBHOCTH ¥ CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHMIO B 00J1acTH (PU3MKU HA TTPOTSHKEHUM BCEH JKU3HMU;

6)3K0J10rH4ecKOro BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTH PKOJOTHIECKOMN KYJIBTYPhI, OCO3HAHHE TII00aTFHOTO XapaKTepa dKOJIOTHICCKUX MPOOIIeM;

IJJAHUPOBAHKWE W OCYIIECTBIICHUE JEHCTBUMA B OKPYXKAIOIICH Cpele Ha OCHOBE 3HAHUS IIEJICH YCTOWYMBOTO Pa3BUTHS
YeIIOBEUECTBA;

pacIIMpPEHHE OTBITA JISATSILHOCTH SKOJOTHUECKON HAMPaBJICHHOCTH Ha OCHOBE MMEIONIUXCS 3HAHUU 110 (PUBHKE;

7)eHHOCTH HAYYHOI'O NMO3HAHMSL:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3NUECKON HAYKU;

OCO3HAHMWE IEHHOCTU HAYYHOW AESTEIBHOCTH, TOTOBHOCTHh B MPOIECCe M3yUeHUs] (DU3UKHU OCYIIECTBISTH MPOEKTHYIO U
MCCJIEIOBATENCKYIO IESITEIbHOCTh MHANBUIYAIBHO U B TPYTIIIE.



METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTeJbHBIC YHUBEPCAIbHBIC Y4eOHbIC 1eiiCTBUSA
ba3oBble Jornyeckue 1ecTBUA:

CaMOCTOSITENIbHO (POPMYITUPOBATH U aKTYaJIU3UPOBATH MPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONPENENATh LENH JeATEIbHOCTH, 3a/1aBaTh NapAMETPbI U KPUTEPUU UX TOCTHKEHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUNS B PACCMATPUBAEMBIX (PU3NUECKUX SBIICHUSX;

pa3pabaThIBaTh IUIaH PELICHMs MPOOJIEMBI C YUETOM aHAIM3a UMEIOIIUXCSI MaTepUaIbHbIX U HEMaTepUaAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JIEATEIbHOCTh, OLICHMBAaTh COOTBETCTBUE PE3YJIbTATOB LIENSM, OLUEHUBATH PUCKH MOCIEICTBUN
NEeATENBHOCTH;

KOOPAMHUPOBATH U BBIIOJIHATH padOTy B YCIOBUSAX PeajIbHOI0, BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aUMOICUCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PEIICHUH KU3HEHHBIX IPOOIIeM.
ba3oBble uccienoBarejbcKue 1eHCTBUA:

BJa/I€Th HAYYHOW TEPMUHOJIOIMEN, KIIIOYEBBIMU MOHATUSIMU U METOJIaMU (PU3NYECKON HAyKU;

BJa/IeTh HAaBBIKAMHM Y4€OHO-MCCIIEOBATENbCKOM M MPOEKTHOM AESTeNIbHOCTH B 0O0JAacTH (PU3UKU, CIOCOOHOCTBHIO U
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PELIeHHs 3a7ad (PU3MUECKOro COJEpKaHUs, TPUMEHEHUIO Pa3IMYHbIX
METO/I0B IMO3HAHMUS;

BJAI€Th BUIAMH JEATEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAHMS, €r0 MHTEPHPETALNH, TPEOOPA30BAHUIO U MPUMEHEHHIO B
Pa3IMYHBIX YUYEOHBIX CUTYALMSIX, B TOM YHUCIIE IPHU CO3/1aHUU YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISITh NTPUYMHHO-CJIEICTBEHHBIE CBSI3M M AKTYaJIU3UPOBATH 3a/1ady, BBIABUraTh TUIOTE3Y €€ pEelleHUs, HaXOIUTh
apryMeHTHI JJIs I0Ka3aTeNbCTBA CBOMX YTBEPKACHHM, 3a/1aBaTh MapaMeTpbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBAaTh TMOJIYYEHHBbIE B XOJE€ PEIICHHUs] 3aJadd pPe3yJIbTaTbl, KPUTUYECKH OLEHUBATh HMX JIOCTOBEPHOCTD,
IIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBHSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEeNIbHOM IEATEIBHOCTH, B TOM YUCIIE IPH U3YUYECHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

YMETh MEPEHOCUTD 3HAHUS MO (PU3MKE B MPAKTHUUECKYIO 00J1aCTh KUZHEACATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HbIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEJIAraTh OPUTrMHAIbHBIE MOAXOAbI U PEILICHHUS;

CTaBUTh MPOOJIEMBI U 337a4H, 10IyCKaIOIINE albTEPHATUBHBIEC PEILICHUS.



PaGora ¢ mnpopmanmeii:

BJIa/ICTh HABBIKAMH MOY4YEHUSI HHPOpMaIUK (HU3UUIECKOTO COACPKAHUS U3 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIbHO
OCYUIECTBJISITh TOUCK, aHAJIN3, CUCTEMAaTU3allMI0 U UHTEPIPETALNIO HH(OPMAIIMHU PAa3IMYHBIX BUJIOB U (OPM MPEACTaBICHUS;

OIICHUBATH JOCTOBEPHOCTHh HH(POPMAIIUH;

WCIIONB30BaTh CPEACTBa HHMPOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B PEIICHUUM KOTHUTHUBHBIX,
KOMMYHUKATHUBHBIX W OPTaHU3AIMOHHBIX 33/1a4 ¢ COOJI0IeHNEM TPEOOBAHMI SPrOHOMUKH, TEXHUKHA O€30MaCHOCTH, TUTHECHBI,
pecypcocOepexeHus, TPaBOBBIX U ATHYECKUX HOPM, HOPM MH(GOPMAITMOHHOHN 0€30MacHOCTH;

co3/laBaTh TEKCThl (PU3UUYECKOTO COJICPXKAHUS B PA3IMYHBIX (popMarax ¢ yuyéTOM Ha3zHadeHUs MHQPOpPMAIUU U IIEJIEBOMN
ayAUTOPHUHU, BbIOHpas ONTUMAIbHYIO (DOPMY NPEACTABICHUS U BU3YaAIU3aIUU.

KoMMyHMKaTHBHBIC YHMBEPCAJbHbIC Y4eOHbIEe NeHCTBHA:

OCYIIECTBIIATh OOIIEHUE HA YpOKaX (PU3UKHU U BO BHEYPOUHOH €ATEIbHOCTH;

pacrno3HaBaTh NPEANOCHIIKA KOHQIUKTHBIX CUTyallMi U CMATYaTh KOHQIUKTHL;

Pa3BEPHYTO U JIOTUYHO MU3J1araTh CBOO TOUYKY 3PEHMS C UCIIOIb30BAHUEM A3BIKOBBIX CPE/ICTB;

NOHUMATh U UCMOJIb30BaTh IPEUMYIIECTBA KOMaHIHON U MHAUBUAYAIbHON paboOThI;

BbIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX ACHCTBHH € YYETOM OOUIMX MHTEPECOB U BO3MOKHOCTEH KaXKIOTO YJjieHa
KOJIJIEKTHUBA;

IIPUHAMATh LEJIU COBMECTHOM JAEATEIBbHOCTH, OPTaHU30BBIBATH M KOOPAMHUPOBATH IEUCTBUSA IO €€ JTOCTHKEHHIO:
COCTABJISITh IJIaH JEHCTBUM, paCIpPEEsATh POIU C YYETOM MHEHUM YYaCTHUKOB, 0OCYKIaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Ka4€CTBO CBOET0O BKJIAJIa U KAXKJOT0 YYaCTHUKA KOMAH bl B OOLIUH pe3yJIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

IpEAJIaraTb HOBBIE MPOEKTHI, OLEHUBATh UIEU C MTO3UIIMN HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISITh TO3UTUBHOE CTPATETUYECKOE OBEACHUE B PA3JIMUHBIX CUTYaLUSX, IPOSBIIATh TBOPUECTBO U BOOOPAKEHUE,
OBITh MHUIIMATHBHBIM.

PeryisiTuBHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

CaMOCTOSITEIIEHO OCYIIECTBIISATh MO3HABATEIBHYIO JEATEIHLHOCTh B 00JIaCTH (PU3UKU U ACTPOHOMUU, BBISIBIISITH TTPOOJIEMBI,
CTaBUTH U (HOPMYJIUPOBATH COOCTBEHHBIE 33]1aUH;

CaMOCTOSITEJIbHO COCTaBJISATh IJIaH PEIICHHUS PAacU€THBIX M KA4YE€CTBEHHBIX 3ajady, IJIaH BBITIOJHEHUS PaKTHUECKOM
PaboOTHI ¢ YYETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BOBMOXKHOCTEH M MPEIMOYTEHUIH;



JaBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHUH;

JieJ1aTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

CcrocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO OHPYIUIIMH B 00yacTd (U3HWKH, IMOCTOSHHO TIOBBINIATH CBOM
00pa30oBaTENbHbIN U KYJbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJILHBIN HHTEJJICKT:

J1aBaTh OILIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B ICSITEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJIQJIETh HABBIKAMH MO3HABATEIbHOM pe(IEKCHHN KaK OCO3HAHMS COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX MPOLIECCOB,
UX pe3yJbTaTOB U OCHOBAHUI;

UCIOJIb30BaTh NPUEMBI peIeKCUU JIJIs OLEHKU CUTYallld, BEIOOpa BEPHOTO PELLICHUS;

YMETH OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHMS 10 X CHUKECHHUIO;

MPUHUMATh MOTUBBI M apTYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB IESITEIbHOCTH;

OPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

NPUHUMATh MOTUBBI U apTYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB AESITEIbHOCTH;

pU3HABATH CBOE MPaBO U MPABO APYTHX HA OMIUOKH.

B nponecce AOCTHKEHUS TUYHOCTHBIX PE3YyJbTATOB OCBOCHMS MPOrpaMMbl MO (U3HMKE ISl YPOBHSI CPEIHEro OOLIEro
o0pa3oBaHus y 00y4aroIIMXcsi COBEPUIEHCTBYETCS IMOLIMOHAIBHBIM NHTEIUIEKT, MPEANOoIaraini chopMIUPOBAHHOCTS:

CaMOCO3HaHUs, BKIIOYAIOILIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSTHUE, BUIETh HAIIPABJICHUS Pa3BUTHUS
COOCTBEHHOW AMOIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHUS, BKIIOYAIONIETO CaMOKOHTPOJb, yMEHHE NPUHUMAaTh OTBETCTBEHHOCTh 3a CBOE IOBEJICHHUE,
CIIOCOOHOCTH aIalITUPOBATHCS K SMOLMOHAIBHBIM U3MEHEHUSIM U TIPOSBIISITH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBALMY, BKJIOYAIOLIEH CTPEMJICHWE K JOCTH)KEHHMIO L€ M YyCHeXy, ONTUMHU3M, WHULIUATUBHOCTD,
YMEHUE JIEUCTBOBATh UCXO/ISl U3 CBOMX BO3MOXKHOCTEM;

SMIATHM, BKJIIOYAIOMIEH CIOCOOHOCTh MMOHUMATh 5SMOIMOHAIBHOE COCTOSIHUE JPYTHX, YUYUTHIBaTh €ro mpu
OCYIIECTBJICHUH OOILIEHUS, CHOCOOHOCTh K COYYBCTBHIO M COMEPEKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTh BBICTpaMBaTh OTHOUICHHUS C JAPYTMMHU JIIOJbMHU, 3a00THTHCA,
MPOSIBIISATH UHTEPEC U pa3periaTh KOHPIUKTHI.



INPEAMETHBIE PE3YJ/IBTATDBI

K xoniy o6yuenust B 10 kiaacce nmpenMeTHbie pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpakaTh CPOPMHUPOBAHHOCTD Y
oOy4Jaroumxcs yMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJb U MECTO (U3UKH B (OPMHUPOBAHUU COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B
Pa3BUTHH COBPEMEHHOM TEXHUKH U TEXHOJOTHUM, B IPAKTUYECKOMN JAESTEIbHOCTH JIOJIEH;

YUYUTBIBATh TPAHULBl MPUMEHEHHS W3YUYEHHBIX (PU3MYECKUX MOJEIeil: MaTepualibHas TOYKA, WHEpUUaIbHAs CHCTEMA
oTcu€Ta, aOCOJIOTHO TBEPAOE TEJO, HACAIBHBIN Ta3, MOJEIM CTPOCHHUS Ta30B, >KUJIKOCTEH W TBEPIBIX TeJ, TOUYCUHBIM
AIIEKTPUYECKUH 3apsii IPU pelIeHnH GU3NUYECKUX 3a/1a4;

pacrno3HaBaTh (U3WYECKUE SABJICHUS (IIPOLECChl) U OOBSCHATH MX HAa OCHOBE 3aKOHOB MEXAHHUKH, MOJIEKYJISIPHO-
KMHETUYECKOW TEOpPUM CTPOCHHUSA BEIIECTBA W JJIEKTPOJAMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE IPSAMOJIMHENHOE
IBUKEHHUE, CBOOOAHOE MaJeHUE Tell, ABMXKEHHE MO OKPY)KHOCTH, MHEPLUS, B3auMOJecTBUE Ten, nuddy3us, OpoyHOBCKOE
JIBUKCHHUE, CTPOEHHUE >KMIKOCTEH M TBEPABIX Tell, M3MEHEHHE oOBbEMa Tell MpH HarpeBaHUM (OXJAXJEHUH), TEIJI0BOE
paBHOBECHE, UCIIAPEHUE, KOHICHCALWs, IIJIABJICHUE, KPUCTAIUIN3ALNsl, KUIICHUE, BIAXKHOCTh BO3yXa, IOBBIIICHUE IaBJICHUS
rasa Ipy €ro HarpeBaHWM B 3aKPBITOM COCYJIE, CBsI3b MEXY IapaMeTpaMy COCTOSIHMS I'a3a B U30IIPOLECCax, MIEKTPU3ALUs TEll,
B3aMMO/JICHCTBHUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE ABUKEHHUE, UCIOJIb3Ysl (PM3MUECKUE BEJIMUYUHBI: KOOPJMHATA, MyTh, IEPEMEILIECHHUE, CKOPOCTD,
YCKOpEHHE, Macca Teljla, CHla, UMIYJbC TeNla, KUHETHYECKas SHEprus, MOTEeHUWaldbHAas 3HEpPrus, MexaHudeckas paloTa,
MEXaHW4ecKass MOIIHOCTh; NpPH ONUCAHUU MPABWIBHO TPAKTOBaTh (PU3MYECKUA CMBICI UCIOJIb3YEMbIX BEJIMYMH, HX
0003HAaYEHUS U €IUHUIIBI, HAXOIUTh (DOPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (DU3NUECKYIO BETUUUHY C APYTUMH BEIUUYUHAMY,

OMKCHIBATH U3YUECHHBIC TEIJIOBBIE CBOMCTBA TEJ U TEIUIOBBIE ABJICHUSI, UCIOIb3Ysl (PU3NYECKHUE BEJIMUMHBI: JaBJICHUE Tra3a,
TEMIIEPATypa, CPENHsIS KMHETUYECKAas DHEPIUs XaOTUYECKOrO IBW)KEHUS MOJIEKYJ, CPEAHEKBAAPATUYHAS CKOPOCTh MOJIEKYJI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSAS JHEprusi, padora ra3a, KO3(QQHUIMEHT MOJE3HOTO ICHCTBHS TEIUIOBOTO JBUTATENs; MpHU
OMHCAaHUU TPABUIBHO TPAKTOBATh (PU3MUECKHM CMBICI HCHOJIb3YEMBIX BEJIMYUH, UX OOO3HAUEHHUS U €IUHUIbI, HAXOIUTh
(GbopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3HMUECKYIO BETUUHUHY C JPYTMMH BETUUMHAM;

ONKCHIBATh H3YUYEHHBIE DJEKTPUUYECKHE CBOMCTBAa BEIIECTBA M DJIEKTPUYECKHE SBJICHHA (IIPOLIECCHI), HCIONb3YS
¢busznueckue BENWYUHBL: DSJICKTPUUECKUN 3apsil, SJICKTPUUYECKOE TOoJie, HAMpPsLKEHHOCTh TIOJS, MOTEHIMA, pPa3HOCTh
NOTEHIMAJIOB; NPU OINUCAHUM MPaBWIBHO TPAKTOBAaTh (PM3MUECKUH CMBICH HCIHOJB3YEMBIX BEJIMYMH, MUX OOO3HAuY€HUs U
€IMHHULIbI; YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIMUMHY C IPYTUMH BEINYMHAMY;
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aHaJIM3UPOBaTh (PU3MUECKHE MPOIECCHl U SBJICHUSI, UCIONb3ysd (U3UYCCKHE 3aKOHBI M TPUHIMIBI: 3aKOH BCEMHUPHOTO
Tsirotenus, I, II u Il 3akonbl HerOTOHA, 3aKOH COXpaHEHHUSI MEXAHUYECKOW DHEPIUH, 3aKOH COXPAHEHUS UMITYJIbCA, IIPUHLIMUIIT
CYIEPIIO3UIINM CUJI, TPUHLIMI PAaBHONPABUSI MHEPLUHMATBHBIX CUCTEM OTCYETA, MOJICKYJISIPHO-KUHETUHYECKYIO TEOPUIO CTPOCHHUS
BEIIIECTBA, Ta30BbI€ 3aKOHBI, CBS3b CpPEAHEH KUHETUYECKOW HHEPrUM TEIJIOBOTO JBUXKEHUS MOJEKYJI € aOCOJIFOTHOM
TEMIIEPATYpPOH, TEPBBIM 3aKOH TEPMOJWMHAMHUKH, 3aKOH COXPAHCHHS SJIECKTPUYECKOTO 3apsna, 3akoH KynoHa, mpu 3TOM
pasnuyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOe BBIpAKEHWE U YCJIOBHUS (TpaHHIIBI, OOJIACTH)
MIPUMEHUMOCTH;

OOBSICHATb OCHOBHBIEC MPUHIUIIBI JICUCTBUSA MAIllUH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB; pa3ivyaTh YCIOBUS HUX
0e30IMacHOT0 MCIOJIb30BAHUS B ITIOBCEIHEBHON KU3HU,

BBITIOJTHATD JKCIIEPUMEHTBI MO MCCIICAOBAHUI0 (DM3UYCCKUX SIBJICHHW M TIPOILIECCOB C HCMOJb30BAHUEM IPSMBIX U
KOCBEHHBIX H3MEpPEHHM, TpH STOM (OpMYJIHpPOBaTh IpobOiieMy/3a1ady W TUMOTE3y Y4YEOHOro SKCIEPUMEHTa, COOMpaTh
YCTAHOBKY M3 IIPEIOKEHHOT0 000PYI0BaHMS, IIPOBOIUTH OIBIT U (DOPMYJIMPOBATH BHIBOJIBI,

OCYIIECTBJIATh IPSMbIe U KOCBEHHBIC M3MEpPCHHS (U3MYCCKMX BEJIWYMH, MPH ITOM BBIOMPATH ONTUMAIBHBIM CIIOCOO
W3MEPEHUS U UCIIOJIb30BATh U3BECTHBIE METO/IbI OLICHKHU MOTPEITHOCTEN N3MEPEHUM;

UCCIIEIOBATh 3aBUCHUMOCTH MEXTy (U3UYCCKMMHU BEJIMYMHAMHM C HCIIOJIB30BAHUEM IMPSAMBIX H3MEPEHUM, IMPH DTOM
KOHCTPYHPOBATh YCTaHOBKY, (PMKCHpPOBATh Pe3yibTaThl MOJYYEHHON 3aBUCHUMOCTH (DM3WUYECKUX BEJIMYUH B BHUJIC TAOJWIl H
rpadMKoOB, €JIaTh BBIBOJBI 10 PE3yIbTaTaM UCCIICIOBAHUS;

cobJroaTh mpaBuia 0€30MacHOrO TPyJla MPU MPOBEACHUU HMCCIIEIOBaHUN B paMKaxX yd4eOHOro SKCIEPUMEHTa, y4eOHO-
HCCIICIOBATENIbCKON M TMPOEKTHOM JEATEIbHOCTH C HCIOJb30BAaHUEM HW3MEPUTEIbHBIX YCTPOMCTB U J1aDOpaTOPHOTO
000pynOBaHUs;

pemath pacdy€THBIC 3a/1a4M C SIBHO 3aJJaHHOW (DU3WYECKOM MOJENbI0, UCIIONb3ys (hU3NUYECKUe 3aKOHBI U MPUHIIUIIBI, Ha
OCHOBE aHajiM3a YCJIOBHUS 3aJayd BbHIOMpaTh (U3MUECKYIO0 MOJIEb, BBIIETATh (U3UUYECKUE BEIUYMHBI U (HOPMYJIBI,
HEO0OXOaMMBIC JUTsI €€ perIeHus, TPOBOAUTH PACUETHI U OIICHUBATH PEATBHOCTD MOJIYYEHHOTO 3HAYCHUS (PU3UYECKON BEIIMUNHBI,

pelIaTh KA4EeCTBEHHBIE 3aJa4M: BBICTPAUBATH JIOTUUECKH HEMPOTUBOPECUMBYIO LIEMOYKY PACCYXKICHUM C OMOPOM Ha
M3Y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUECKUE SIBJICHUS;

UCIIOJIb30BaTh TMPH  PEIMICHUH YYEOHBIX 3a7ad COBPEMEHHbIE WH()OpPMAIMOHHBIC TEXHOJIOTMHM JJisi  TIOMCKA,
CTPYKTYPUPOBAHHMSI, WHTEPHPETAIUA U TPEJCTABICHUS Y4YeOHOW W HAYYHO-TIOMYJISIpHOW HWHGOPMAIMK, TOJYYCHHOU U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHAJTM3UPOBATH MOTy4aeMyt0 HH(OPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE IPOIIECCOB
OKPYXaIOIIEro MUPa, B pa3BUTHE TEXHUKU U TEXHOJIOTHIM;
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UCIIONIb30BaTh TEOPETUYECKHE 3HaHWA 1O (U3MKE B TIOBCEAHEBHOM JKM3HM JUIs oOecriedeHuss Oe30MacHOCTH IpH
oOpamieHuu ¢ npudopaMu U TEXHUYECKUMHU YCTPOMCTBaMH, JUISI COXPAHEHUS 370POBbSl M COOJIOACHUSI HOPM SKOJIOTHYECKOTO
MIOBEJICHUS B OKPY’KaIOIIeH cpee;

paboTaTh B TpyMIEe C BBHIMOJHEHUEM PA3IWYHBIX COLMANBHBIX POJIEH, IUIAHUPOBATh PabOTy TPYIIBI, PAIMOHATIHHO
pacnpeenaTb 00I3aHHOCTH M INIAHUPOBATH JACSITEIFHOCTD B HECTAHAAPTHBIX CUTYAIUsIX, aJIeKBaTHO OIICHUBATH BKJIA/ KaXKOTO
U3 YYaCTHUKOB TPYIIIHI B PEHICHUE pacCCMAaTPUBAEMOM MPOOIEMBI.

K xoniy o6yuenust B 11 kjacce nmpeaMeTHbIe pe3yibTaThl Ha 0230BOM YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTD Y
oOy4Jaroumxcs yMEeHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B
Pa3BUTUU COBPEMEHHOM TEXHUKU U TEXHOJIOTUM, B IPAKTUUYECKON JEATEIIbHOCTH JIFOJIEH, LIEIOCTHOCTh U €IMHCTBO (PU3NYECKON
KapTUHBI MUDA;

YUUTHIBaTh TPAHUIIbl NMPUMEHEHHs] M3YUYEHHBIX (PU3NUECKUX MOJENIeH: TOUYEUYHBIH SJIEKTPUUECKUN 3apsl, Jyd CBeTa,
TOYEYHBI UICTOYHUK CBETA, AJIEPHAS MOJETb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO si/ipa MpHU pelieHNH (PU3NUECKUX 3a/]a4;

pacrno3HaBaTh (pu3MUecKue SBJICHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB AJIEKTPOJWHAMUKH U KBAHTOBOU
(GU3MKKN: BJEeKTpUYecKas MPOBOAUMOCTb, TEIUIOBOE, CBETOBOE, XMMHMUYECKOE, MAarHUTHOE AEWCTBUS TOKA, B3aUMOJIEHCTBUE
MarHuToB, 3JIEKTPOMAarHUTHas WHAYKLMS, IEHCTBHE MAarHUTHOTO TOJS Ha MPOBOAHUK C TOKOM M JBWXKYLIUICS 3apsn,
DJIGKTPOMArHUTHBIE KOJeOaHWsT W BOJIHBI, MPSMOJIMHEHHOE pachpOCTpaHEHHE CBETa, OTPaXEHHE, MPEIOMIICHHUE,
uHTEephepeHIus, TUPpakIus U NOJIpU3aLMsl CBETa, IUCIiepcust cBera, poTtosnekrpudeckuid 3¢ dext (pororddexr), cBeToBOE
JaBJIeHNEe, BOSHUKHOBEHHUE JIMHEHYATOTO CIIEKTpa aTOMa BOJIOPOa, €CTECTBEHHAS M MCKYCCTBEHHAs paIiOaKTUBHOCTH;

OTHCHIBATh M3YUYEHHBIE CBOWMCTBA BEIIECTBA (IIEKTPHUYECKHE, MArHUTHBIC, ONTUYCCKUE, IIEKTPUUECKYIO MPOBOIUMOCTD
Pa3JIMYHBIX CPEMI) U DJCKTPOMArHUTHEIC SIBJICHUS (TIPOIIECCHI), HCTIONB3Ys (PU3MUYECKUE BETUIHHBI: DICKTPUICCKUN 3apsi, Cuia
TOKa, AJIEKTPUUYECKOE HAIPSDKEHUE, DIIEKTPUUYECKOE COMPOTHBIIEHUE, PAa3HOCTh MOTEHIMAJIOB, SJIEKTPOABIXKYIIas cuia, paboTa
TOKa, MHIYKIUS MarHUTHOTO TOJs, cuia Amrmepa, cuia JlopeHla, MHIyKTUBHOCTb KaTyIIKH, YHEPTHs 3JIEKTPUUECKOTO U
MarHMTHOTO TOJIEH, IEPHOJ] U YacTOTa KoJieOaHU B KOJeOaTeIbHOM KOHTYPE, 3apsl U CHJIa TOKa B MPOLIECCE TapMOHUYECKHUX
AIIEKTPOMArHUTHBIX KoJieOaHUH, (POKYCHOE pacCTOSHHE U ONTHYECKas CHUJia JIMH3bI, IPU OMUCAHUHM MPAaBUIBLHO TPAKTOBATh
(bu3nyeCKuil CMBICIT HUCTIONB3YEMbIX BEJIWYMH, UX O0OO3HAYEHUS W €IUHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE JTAHHYIO
(HU3HYECKYIO BEJIMYUHY C IPYTUMH BEITMYHHAMU;

OMHUCHIBATh HW3YYCHHBIE KBAHTOBbIE SBJICHUS W MPOLECCHI, HCMONb3ys (U3MYECKHE BEIMYHHBI: CKOPOCTH
AIIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M 4acTOTa CBETA, SHEPTUs M UMIYJIbC (POTOHA, MEpUO MOIypaciaaa, SHEPTus CBSI3U
aTOMHBIX f1ep, NMPU ONHCAHUU TPABHIBHO TPAKTOBaTh (DU3MYECKUH CMBICI HCHOJIB3YyEMbIX BEJIWYHMH, MX OOO3HAYEHUS U
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€/IMHULIBI, YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (PHU3UUECKYI0 BETUYMHY C IPYTUMH BEIMIMHAMH, BEIYHCIIATH 3HAUCHUE
(bU3HYECKON BETUINHEI;

aHAIM3UPOBaTh (PU3UYECKHUE TMPOLIECCHl U SBJICHMS, UCIIONB3YS (PU3NUECKHE 3aKOHBI M MPUHIMIBL 3aKOH OMa, 3aKOHbI
MOCJIEAOBATEIBHOTO W TMApaUIeIbHOTO COEJUHEHMSI TMPOBOJHUKOB, 3akoH Jlkoyns—JIeHna, 3akoH 3JIEKTPOMArHUTHOU
WHIYKIIMW, 3aKOH TMPSIMOJUHEHHOTO PacHpOCTpaHEHUS CBETa, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI TPEIOMIJICHHS CBETa,
ypaBHeHUe DiHmITEWHa M PoTtodrddexTa, 3aKOH COXpaHEHHUS] SHEPTHUH, 3aKOH COXPAHCHHS MMITYJIbCa, 3aKOH COXPaHCHUS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXPaHEHHUS MAacCOBOTO YHMCHa, MOCTyJaThl bopa, 3aKoH paJMOaKTUBHOTO pacraia, Mpu 3TOM
pa3ianyaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHMYeCKOE BBIPAKEHHWE W YCIOBHS (TpaHHIIB, OOJACTH)
MIPUMEHUMOCTH;

OTIpEeIeNATh HAIPABJICHUE BEKTOPA MHIYKIIMA MarHUTHOTO MOJISi TPOBOJTHUKA C TOKOM, CHIIBI AMIIiepa v cuiibl JIopeHia;

CTPOUTH U OMKCHIBATh U300pAKEHUE, CO3/1aBAEMOE INTIOCKUM 3€pKaJIOM, TOHKOM JIMH30M;

BBITIOJIHATh JKCHEPUMEHTHI IO HUCCICAOBAHUIO (DU3MYECKUX SBJICHUNW W TPOILIECCOB C HKCIOJIB30BAHMEM TPSIMBIX U
KOCBEHHBIX H3MEPEHHI: TpH ATOM (HOPMYIUPOBaTh MpoOJIeMy/3aqady M THUIOTE3y Y4YEOHOro 3KCIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MIPEIJIOKEHHOT0 000PY1I0BaHUSI, TPOBOJIUTH OMBIT U (DOPMYIUPOBATH BHIBOJIBI;

OCYIIECTBIISITh TPSIMbIE W KOCBEHHBIE HM3MEpeHUs: (U3MUYECKUX BEJIWYUH, MPU ITOM BHIOMPATH ONTHUMAIBHBIA CIOCOO
M3MEPEHUSI U UCTIOIh30BaTh U3BECTHBIE METO b OIIEHKH MOTPEUTHOCTEN N3MEpPEHU;

HCCJIEOBATh 3aBUCHUMOCTH (DU3UYECKUX BEIMYHMH C HCIIOIB30BAHUEM MPSMBIX M3MEPEHHUI: TPH 3TOM KOHCTPYHPOBATH
YCTAaHOBKY, (PMKCHPOBATh PE3yNbTAaThl MOTYUYECHHON 3aBUCUMOCTH (DH3WYECKUX BEIWYWH B BHJE TAOIUIl U TpadUKOB, IEIATh
BBIBOJIBI IO pe3yJIbTaTaM UCCIICIOBAHMUS,

coOnroaTh MpaBuiia 0€30MacHOrO TpyJAa MpU MPOBEACHUN HMCCICAOBAHMN B pamMKax yueOHOro IKCIEpUMEHTa, y4eOHO-
HCCJICIOBATEIIbCKOM W TMPOCKTHOH JIEATELHOCTH C HCIOJIb30BAaHUEM HM3MEPHUTEIBHBIX YCTPOWCTB U JIAOOPaTOPHOTO
000pyI0BaHUs;

pemaTh pacu€THBIC 3a7a4M C SIBHO 3aJIaHHON (PU3WYECKOW MOJIEIBbIO, UCTIONB3Yys (M3UYECKUE 3aKOHBI W MPUHIIUIGI, Ha
OCHOBE aHaliM3a YCJIOBHS 3aJaydl BBIOMpaTh (U3MUECKYI0 MOJIETb, BBIIETATh (U3UYECKUE BEITUYHHBI U (HOPMYIIBI,
HEO0OXOaMMBIC JUTsl €€ pelIeHus, TPOBOAUTH PACUETHI U OIICHUBATH PEATBHOCTD MOJIYYEHHOTO 3HAYCHUS (PU3UYECKON BEIIMUNHBI,

peraTh Ka4eCTBEHHBIC 3a/laud: BBICTPAaWBAaTh JIOTUYECKH HEMPOTHUBOPEUYMBYIO IIETIOYKY PACCYXKICHUH C OMOpOl Ha
M3Y4YEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBJICHUS;

WCIIOJIB30BaTh TMPH PEIMICHWH YYEOHBIX 3a7ad COBPEMEHHbIE WH()OPMAIMOHHBIC TEXHOJIOTMHM JJIsi  TIOMCKA,
CTPYKTYpUPOBAaHUS, WHTEPHIPETAIMU W TMPEACTABICHUS Y4YeOHOW W Hay4HO-TIOMYJSIpHOW WHGOpMAIMHU, MOJyYeHHOW U3
pa3IMYHBIX UCTOYHUKOB, KPUTHIECKU aHATTU3UPOBATH MOTydaeMyt0 HHPOPMAITHUIO;
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OOBSACHSATH MPUHIUIBI JACHUCTBUS MAalllMH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB, pazinyaTh YCIOBHS HUX 0€30MaCHOTO
UCIIOJIb30BAHUS B IIOBCEHEBHOM KU3HU;

IPUBOJUTH IPUMEPHI BKJIaJa POCCUMCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B O0BSCHEHHUE MPOILIECCOB
OKpPY’KaloIlEero Mupa, B pa3BUTHE TEXHUKHU U TEXHOJIOTH;

MCIIOJIb30BaTh TEOPETUUYECKUE 3HAaHUA MO (HU3UKEe B MOBCEIHEBHOM XU3HU [JIs1 oOecriedeHHuss O€30MacHOCTH TMpHU
oOpallieHuu ¢ MpUOOpaMHu U TEXHUYECKUMHU yCTPOUCTBAMH, JJISi COXPAHEHUS 3/I0POBbS U COOIOCHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEJIE;
paboTatb B TpyNIe€ C BBINOJIHEHUEM pA3IMYHBIX COIMANBHBIX pOJIEH, IUJIAHUPOBATH pPaOOTy TIPYMIbI, PalXOHAIBHO
pacnpenesnsaTb 00s13aHHOCTH U TUIAHUPOBATH AESATEIBHOCTh B HECTAHIAPTHBIX CUTYAIIUIX, aIEKBATHO OLEHUBATH BKJIaJ KaXJI0r0
U3 YYaCTHUKOB TPYIIIBI B pEUICHUE pacCMaTPpUBAEMOM MPOOIEMBI.

MexknpeaMeTHbIe CBS3H

N3yuenne kypca ¢puzuku 6azoBoro ypoBHs B 11 Kitacce ocylIecTBIISIETCS ¢ YUETOM COJIEPIKATEIbHBIX MEXKIIPEAMETHBIX
CBsI3€H ¢ KypcaMy MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemnule nonsimusl, CBI3aHHbIE C U3yYEHUEM METO/I0B HAYYHOT'O ITO3HAHUS: SIBJICHUE, HAyUHBIM (pakT, TUIOTE3A,
¢du3nueckas BeIUUMHA, 3aKOH, TEOpHUs, HAOJI0JeHIE, IKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pelmieHUe CUCTEMbl YpaBHEHUN, TPUTOHOMETpPUYECKHE (DYHKLMU: CUHYC, KOCUHYC, TAHIT€HC, KOTAHTEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIMU HA OCU KOOPJIHUHAT, CII0OKEHUE BEKTOPOB, MPOU3BOAHBIC
AIIeMEHTapHbIX PYHKIUH, IPU3HAKU TOA00US TPEYTOJbHUKOB, ONPeAeSIeHNE TIIOIAAN MIOCKUX (Uryp u o0bEMa Te.

buonocusa: snextpuyeckue SIBICHUS B >KMBOW NpHpoOAE, KosieOaTeabHble ABMKEHHUS B >KHMBOM HPHUPOAE, ONTUYECKHE
SABJIEHUS B JKMBOM NPUPOJE, AEUCTBUE paIlalli Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHUE AaTOMOB M MOJEKYJ, KPUCTAUIMYECKass CTPYKTypa TBEPIABIX TeJl, MEXaHU3Mbl O0O0pa30BaHUs
KPUCTAJUIMYECKON PEIIETKY, CIIEKTPAJIbHBIN aHAJIN3.

l'eocpaghus: mMarHuUTHBIE TONIOCA 3€MJTH, 3aJIe)KM MAarHUTHBIX Py, (GOTOChEMKA 36MHOW MOBEPXHOCTH, INMpEACKa3aHue
3EMJICTPSCEHHUM.

Texnonoeus: NUHUW DIEKTPOIIEpeay, TeHEPATOp MEPEMEHHOIO TOKA, DJIEKTPOJABHUIraTellb, MHAYKIMOHHAA IIe4yb, panap,
panuonpuéMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBY-meuyb, NMPOEKIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJHEYHas
Oatapes.
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3. COAEPKAHUE OBYUEHUS
10 KITACC

Pa3nen 1. @usuka 1 MeTOAbI HAYYHOT'O O3HAHUSA

duznka — Hayka o npupoze. Haydnbie MeTo1bl IO3HAHUS OKPYIKArOIIEro Mupa. Poib 3kcriepuMeHTa U TEOpUH B MPOLECCE
MO3HAHUS MPUPOJbL. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue ¢uznyueckux sBIeHUM u mporeccoB. Hayunblie runote3pl. dusnueckue 3akOHbl U Teopuu. ['paHuIsl
MPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [IpUHIINAIT COOTBETCTBUSI.

Ponb u MmecTo pusuku B opMUpPOBAHUU COBPEMEHHOW HAYYHOU KAPTUHBI MUPA, B IPAKTUYECKON AEATEIBHOCTHU JIHOJEH.

Jlemoncmpayuu

AHanoroBble ¥ HU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHne. OTHOCUTENbHOCTh MEXaHUYECKOTO ABMKEHUs. Cructema orcuéra. TpaekTopus.

[Tepemernienune, CKOpOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepUAIbHON TOUYKH, UX MPOEKITUU
Ha OCH CUCTEeMbI KoopauHaT. Cl0XeHHUE NEPEMEIICHUN U CIIOKEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE NPSIMOJIMHEWHOE MABMXeHHE. [paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH,
YCKOPEHUS, IyTU U NIEPEMELIEHNS] MAaTEPUATIbHOM TOYKH OT BPEMEHU.

CBobOosHOE TazieHne. Y CKOpeHHEe CBOOOTHOTO MaCHUS.

KpuBonuneitnoe npuxeHue. J[BUKEHUE MATEPUATIBHOW TOYKH IO OKPYKHOCTH C MOCTOSIHHOM MO MOZYJIIO CKOPOCTHIO.
VYrioBasi CKOpOCTh, TMHEHHAsI CKOpPOCTh. [lepron u yactota obpaienus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHUueckre yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: CHUIOMETpP, ABUKEHUE CHAPSIOB, ILIEMHBIE M PEMEHHBIC
rnepeaayvu.

Jlemoncmpayuu

Mojenb cucTeMsbl OTCUETA, IUTIOCTPAIUS KHHEMATUUYECKUX XapAKTEPUCTUK IBUKCHUS.

[IpeoOpazoBanye ABUKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenune Ten B BO3AYyX€ U B PA3pEKEHHOM MPOCTPAHCTBE.
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HabGnronenue nBmxeHus Tena, OponeHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHUS.

Hanpasnenue CKOpoCcTH npHu ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydeHne HepaBHOMEPHOIO JIBU>KEHUS € LEIBIO ONPEIEIIEHUS] MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXKIY IYTSIMH, NPOWICHHBIMM TEJIOM 3a IIOCIEIOBATEIbHBIC DPAaBHBIE IIPOMEXYTKHU
BPEMEHU IIPU PABHOYCKOPEHHOM JBHKEHHH C HAYAJIIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune nBMKEHUS IAPUKA B BA3KOM )KUIKOCTH.

N3yuenue ABMKEHUS Tea, OPOMIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

[Ipraumn otHocutenbHOCTH ['amunes. [lepBoiii 3akoH HproToHa. IHEpIHAIbHBIE CHCTEMBI OTCUETA.

Macca tema. Cuna. [Ipunuun cynepnosunnu cuil. Bropoil 3akoH HeproTOoHaA 1711 MaTepuanbHOM TOYKHA. TpeTud 3aKOH
HproToHa 7151 MaTepUAIIBHBIX TOYEK.

3akoH BcemMupHoro taroreHus. Cuna tspkectd. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buabl Tpenus (mokosi, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuia TpeHHs CKOJIbKEHUS U CHJia
Tpenust nokosi. Koapduument tpenus. Cuna conpoTUBICHUS MTPHU IBUKEHUH TeJla B )KUIKOCTH WJIH rase.

[ToctynaTenbHOE U BpallaTeabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCUTENBHO OCH BpaleHus. [1nedo cuiibl. Y cnoBus paBHOBECUS TBEPIOIO TENA.

TexHu4yeckre ycTporuCTBa U MPAKTUYECKOE PUMEHEHNE: TIOAIIUITHAKY, JBUKEHUE NCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SBnenne nHepuuu.

CpaBHeHHE Macc B3aUMOJACHCTBYIOIINX TEI.

Bropoii 3akoH HerotoHa.

N3mepenue cuit.

CrnoxxeHue cuil.

3aBUCHUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMaluy.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U AJCHUM.

CpaBHEHHE CHUJI TPEHHSI IOKOSI, KAUEHHS U CKOJIbKEHUS.
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VYcnoBus paBHOBECHUS TBEPAOIO Tena. Buasl paBHOBECHS.

Yuenuyeckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenue nBuxeHUs Opycka 10 HAKJIOHHOW IJIOCKOCTH.

HccnenoBaHue 3aBUCMMOCTU CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM 00paslie, oT ux aedopMaluu.

HccenenoBanue ycaoBUM paBHOBECHS TBEPAOIO Tela, UMEIOLIETO OCh BPAILLICHUS.

Tema 3. 3akonbl cOXpaneHusn 6 MexaHuKe

NMnynsc mMarepranbHON TOYKHM (TeNa), CUCTEMbl MaTepUANIbHBIX TOYEK. VIMITyJIbC CHIIBI U M3MEHEHUE MMITYJIbCa Tella.
3aKOH COXpaHEHUs UMITyJibca. PEaKTUBHOE IBM>KEHHE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunernueckas sHeprusi MatepuanbHO TOUKU. Teopema 00 M3BMEHEHNN KHHETUYECKON SHEPTUU.

[ToTennmanbHas sHeprus. [loTeHnanbHas sHeprusa ynpyro 1eopMupoBaHHON NpyKuHbL. [loTeHInanbHas 3Heprus Tena
BOJIM3U MTOBEPXHOCTU 3EMIIU.

[loTeHunanbHble M HENOTEHUUANbHbIE CUJIbl. CBA3b pabOThl HEMOTEHIUAIBHBIX CHJI C M3MEHEHHEM MEXaHWYEeCKOU
SHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPTHH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHHUecKre yCTpoicTBa M MPAKTHYECKOE TPUMEHEHNE: BOJOMET, KOIIEP, NPYKUHHBINA MMHCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBHKCHUE.

[lepexoa NOTEHIMAILHON YHEPTUU B KHHETHUECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenune abCOMOTHO HEYNPYTOIO yAapa ¢ MOMOIIBIO IBYX OJJUMHAKOBBIX HUTSIHBIX MasiTHUKOB.

UccnenoBanue cBsi3u pabOThl CUIIbI ¢ U3MEHEHUEM MEXaHMYECKOW HHEPruu Tejla Ha MPUMEPE PACTSHKEHHS] PE3UHOBOIO
KIyTa.
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Paznen 3. Modsekyisipaasi Gu3nKa 1 TEPMOJAMHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OcCHOBHBIE TOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOpUU W HX OMNbITHOE OOOCHOBaHUE. BpOyHOBCKOE IBHKEHHUE.
Huddysus. Xapaktep ABUKEHUS U B3aUMOJCHCTBUS YaCTHUII BelllecTBa. MOJIeu CTPOEHUs ra30B, KUJIKOCTEH U TBEPIBIX TEIl U
0oOBsICHEHHE CBOMCTB BeIlleCTBA HAa OCHOBE 3THX Mojeineil. Macca u pasmepsl Mosekyis. KonnuectBo BemectBa. [locrosiHHas
ABoraapo.

TertoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [llkana remnepatyp Llenbcust.

Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHHUE MOJICKYJISIPHO-KUHETUYECKOW TEOpUM HJICAIbHOTO Ta3a. AOCONIOTHas
TEMIIEpaTypa KaK Mepa CPeAHEN KMHETHYECKOM DHEPruM TEIUIOBOrO JBMKEHHUS dacTull rasza. lllkama temnepartyp KenbBuHa.
I'azoBbie 3akoHBI. YpaBHeHue MenneneeBa—Knaneipona. 3akon JlanbTona. M30mponeccsl B UICATBHOM ra3e ¢ MOCTOSTHHBIM
KOJIMYECTBOM BellecTBa. [ paduueckoe npeicTaBieHrne U30IPOLIECCOB: H30TEPMa, U30X0pa, n300apa.

TexHruecKkue yCcTpoiicTBa U MPAKTHYECKOE IPUMEHEHUE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBaIOIINE TUCKPETHOE CTPOCHUE BelleCcTBa, (poTorpadun MosieKya OpraHu4eCKIX COeTMHEHU.

OmnbiTel 110 U HY3UN KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JABHIKCHHS.

Mogens onbita llTepHa.

OnbITHI, JOKa3bIBAIOIIKE CYIIECTBOBAHUE MEXMOJIEKYIIIPHOTO B3aNMOECHCTBUS.

Mopaenb, WIOCTpUpyronas Ipupoay AaBiIeHUS ra3a Ha CTEHKU COCY/a.

OnbITHI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSHHSI HI€aJIbHOTO T'a3a, U30MPOLECCHI.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

Omnpenenenre Macchl BO3JyXa B KIIACCHOM KOMHATe€ Ha OCHOBE M3MEpEeHUN 00BbEMa KOMHATHI, IABJICHUSI U TEMIIEpaTypbl
BO3/yXa B HEM.

HccnegoBanue 3aBUCUMOCTH MEXIY MapaMeTpaMu COCTOSTHUS pa3peKEeHHOTro rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmonuHamuyeckasi cuctemMa. BHYTpeHHSS SHEprusi TEPMOAMHAMHYECKON CHCTEMBI U CHOCOOBI €€ W3MEHEHHS.
KonmuyectBo TermoTel u pabotra. BHYTpeHHsSs »3HEprus OJHOATOMHOTO HJCATBLHOTO Trasza. Buasl Teruionepemayu:
TEIJIONPOBOAHOCTh, KOHBEKLMS, U3TydYEeHHE. Y JIeNIbHAS TEIIOEMKOCTD BellecTBa. KOIM4ecTBO TEIIOTHI IPH TEIIONepeaayde.
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[Tonsitue 06 agmabatHoM nporecce. [lepBblil 3aKk0H TepMoauHAMUKH. [IpuMeHeHne nepBoro 3akoHa TEPMOAMHAMUKU K
uzonpoueccam. ['paduueckas naTepnperanus padboThI rasa.

Bropoii 3akoH TepmoarHaMuku. HeobpaTuMocTs mpoIieccoB B MPUPOIE.

TennoBble MamuHbl. [lpuHIUNBL JeiicTBUS TeIUIOBBIX MamuH. IIpeoOpa3oBaHusi SHEpruM B TEIUIOBBIX MAIIMHAX.
Koadduuuent mnoneznoro peiictBusi TtermaoBoi Mammubel. [lukn KapHo u ero ko3d@QUIMEHT IMOJNE3HOTO JeHCTBUA.
DKOJIOTHYECKHE MPOOJIEMBI TEIIOIHEPTETUKH.

TexHuueckne yCTpOWCTBA M MPAKTHUYECKOE NMPUMEHEHHE: TBHUTATeIh BHYTPEHHETO CTOPaHMS, OBITOBON XOJIOAMIBHUK,
KOHJAUIIHOHED.

Jlemoncmpayuu

N3meHeHnne BHYTpPEHHEN SHEPruu Teja MpU COBEPIICHUH padOTHI: BBUIET NPOOKH M3 OYTHUIKU MOJ ACHCTBUEM CKAaTOTO
BO3/lyXa, HarpeBaHue 3pupa B JaTyHHOU TpyOKe MyTEM TpeHUS (BUACOJAEMOHCTPALIHS).

N3meHeHnue BHyTpEHHEH dHEpTrun (TeMIlepaTyphl) Tela Ipy TeIIonepeaaye.

OmnbIT 0 agnabaTHOMY PACIIUPEHUIO BO3TyXa (OMBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENsi BHYyTPEHHETO CTOPaHusl, p€aKTUBHOTO JBUTATENs.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue yaenpHON TENI0EMKOCTH.

Tema 3. Acpecammnbie cocmoanus eewyecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u KoHaeHcauus. Vcmapenue u kumneHue. AOCONIOTHAasE M OTHOCHUTENbHAs BIIAXXHOCTh BO31yXa.
Hacepiennsiii nap. Y aenbHas TemioTa napooopa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUMIEHUS OT 1aBJICHHUS.

Teépnoe Teno. Kpucrammmueckue u amMopdHbie Tela. AHH30TPONHUS CBOWCTB KpUCTALIOB. KUAKHE KPUCTAJUIBL.
CoBpeMeHnHble MaTepuaibl. [lnaBpnenre n kpucramumzanus. Y aeibHas TerioTa miasiaeHus. Cyonumarusi.

YpaBHeHUE TEIJI0BOTO OajaHca.

TexHuyeckue ycTporcTBa U MPaKTUUECKOE MTPUMEHEHHE: TUTPOMETP U TICUXPOMETP, KaTOPUMETP, TEXHOJIOTHUHU MOTYyUYCHUS
COBPEMEHHBIX MAaTE€pPUAJIOB, B TOM YUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCcTBa HACBHIILICHHBIX TTAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUSs BIAXKHOCTH.

Ha6HIOI[eHI/IC HarpeBaHMs U IIJIABJICHUA KPUCTAJTINIMYCCKOTO BCIICCTBA.
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JleMOHCTpanust KpucTasioB.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3MepeHne 0THOCUTENBHOM BIIa)KHOCTH BO3YXa.
Pa3znen 4. DjaeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

OnexTpu3anus Tell. ONEeKTpUYecKuid 3apsia. JlBa BHIa 3IIEKTPUYECKUX 3apsAnoB. IIpOBOJHWKH, IUANEKTPUKHA U
MOJIyITPOBOJHUKH. 3aKOH COXPAHEHUS AIEKTPUUECKOro 3apsija.

B3anmoneiictBue 3apsnoB. 3akoH Kyisona. TodeuHbIN 35IEKTpUYECKHM 3apsi. OnekTpuyeckoe mnone. HanpsxéHHOCTh
ANEKTPUYECKOro nojs. [ [puHIun cynepno3uuuu AeKTpHUIecKUX nosen. JInauu HanpspkEHHOCTH AEKTPUYECKOTO MOJIS.

Pabora cun anektpocratmyeckoro mnoiisi. llotenmman. PasHocTe mnoTeHuumanoB. IIpOBOJHUMKM M JUANEKTPUKU B
ANEKTPOCTATUYECKOM TT0JIe. JIM3IeKTpruyecKast MpOHUIIAEMOCTb.

OnekTpoéMKocTh. KonneHcaTop. DIeKTpoEMKOCTh INIOCKOT0 KOHJIEHCATOPA. DHEPTUs 3apsSKEHHOIO0 KOHAEHCATOPA.

TexHHYecKue yCTpPOMCTBA M MPAKTUYECKOE IMPUMEHEHHUE: JIIEKTPOCKOII, 3JIEKTPOMETP, 3JIEKTPOCTATHYECKas 3alluTa,
3a3eMJICHUE IIEKTPONPUOOPOB, KOHJIEHCATOP, KOMMUPOBAIBHBIN armapat, CTPYHHBIN PUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MMPUHLMII IEUCTBUS AJIEKTPOMETPA.

B3aumoenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIEKTpUYECKOE T0JIE 3aPSIKEHHBIX TEJl.

[IpoBOJIHUKH B 3JIEKTPOCTATUUECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDIIEKTPUKY B AJIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh DJIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHcATopa OT IUIOIIAAM IUIACTUH, PACCTOSIHUS MEXIy HUMH U
TURJIEKTPUYECKON MTPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOH/IEHCATOPa.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3mepenne 31eKTpOEMKOCTH KOHAEH CaTOpa.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunvix cpeoax

DIIEKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTpUUYECKOro Toka. Mcrounuku Toka. Cuna toka. [IocTossHHBIN TOK.

Hanpsoxenue. 3akon OMa Ji71s ydacTKa LIETH.
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DIEeKTpUYECKOE CONPOTUBIICHUE. Y IEIBHOE CONPOTUBIICHUE BellecTBa. [locnenoBarenbHoe, napajjieIbHOE, CMEIIAHHOE
COCIMHEHHE ITPOBOIHUKOB.

Pabora snekrpuueckoro Toka. 3akoH Jxoyns—JIena. MomHOCTb 31€KTpUUYECKOTO TOKA.

DNEeKTpOABMKYLIasi CHJIa U BHYTPEHHEE COINPOTHUBIECHUE HCTOYHMKA ToKa. 3akoH Oma Ay TMOJHOM (3aMKHYTOM)
anekTpudeckon nenu. Koporkoe 3aMpikaHue.

DOneKTpoHHasT MPOBOAUMOCTh TBEPABIX METAUIOB. 3aBUCHUMOCTb CONPOTUBIIEHHS METAUIOB OT TEMIIEPaTyphl.
CBepXITpOBOJIUMOCTb.

DIIEKTPUYECKAN TOK B BaKyyMme. CBOMCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOcTBEHHass W HOpPUMECHAs MNPOBOJMMOCTh MOJYHNPOBOAHUKOB. (CBOICTBA p—n-lepexoja.
[TonynpoBOTHUKOBBIE TPUOOPHI.

DIIEKTPUYECKHAN TOK B PACTBOPAX M pacIuIaBax dJIEKTPOJIUTOB. DIEKTPOIUTAYECKAS JUCCOUUALINS. DIEKTPOIH3.

DJIEKTPUYECKHAN TOK B razax. CaMOCTOSTENBHBIN U HECAMOCTOATENBHBIN pa3pan. Monnus. [1nazma.

TexHuueckue yCTpoWcTBa M IPAKTUYECKOE IPUMEHEHHE: aMIIepMETp, BOJBTMETP, PpEOCTaT, HCTOYHUKH TOKa,
AJIEKTpOHArpeBaTesibHble MPHUOOPBI, 3JIEKTPOOCBETUTEIbHbIE NPUOOPHI, TEPMOMETP COMNPOTHUBIIEHHUS, BAKyyMHBIH JHON,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYIIPOBOAHUKOBBIN U0/, TaJIbBAaHUKA.

Jlemoncmpayuu

W3mepenne CHilbl TOKAa U HATIPSKEHUS.

3aBUCUMOCTH CONPOTHUBIICHUS LIMIIMHIPUYECKUX IPOBOAHUKOB OT JIUIMHBI, IJIOMIAU MOIIEPEYHOr0 CEUYEHUS U MaTepuaa.

CmenmanHOE COeIMHEHUE ITPOBOAHUKOB.

[IpssmMoe m3mepenue IEeKTPOABMKYILEH Crilbl. KOpOTKOE 3aMBbIKaHME TAIBBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO
CONPOTHUBJICHUSI.

3aBUCHUMOCTb CONPOTHUBIIEHUS METAJIOB OT TEMITEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psax U MPOBOAUMOCTH BO3/1yXa.

OIHOCTOPOHHSS TPOBOAUMOCTD AUOA.

Vuenuueckuii sxcnepumenm, nabopamopuvie padomol

N3ydenune cMEmaHHOro COeIMHEHUS PEZUCTOPOB.

N3mepeHne 2eKTpOoaABIKYIIEN CHJIBI MCTOYHMKA TOKA U €70 BHYTPEHHETO CONPOTUBIICHMUS.

Hab6nronenue amektponmsa.
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MexnpeaMeTHbIe CBS3H

N3ydenne kypca ¢puzuku 6azoBoro ypoBHsa B 10 Kiiacce OCyIIECTBIISIETCS ¢ YUETOM COJIEPIKATEIbHBIX MEXKIIPEAMETHBIX
CBsI3€M ¢ KypcamMy MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nonsimusl, CBI3aHHBIE C U3yYEHUEM METOJIOB Hay4YHOI'O [TO3HAHUS: SIBICHUE, HAYUHBIM (pakT, TUIOTE3A,
¢u3nueckas BeIMYMHA, 3aKOH, TEOpHUsl, HAOII0EHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pelnieHHe CUCTEMbl ypaBHEHUH, JHHEWHas (QyHKIMs, mapaboia, rurnepbona, ux rpa@uKd U CBOWCTBA,
TPUTOHOMETpHUECKHUE (PYHKIIUU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U
UX MPOEKIUH Ha OCU KOOPAUHAT, CJI0)KEHHE BEKTOPOB.

buonocusa: mexaHnueckoe ABWKEHUE B KUBOM mpupone, Audpdys3us, ocMOC, TEINIOOOMEH MUBBIX OPraHU3MOB (BUIBI
TEIJIONEepPEaut, TEMJIOBOE PABHOBECHE), JIEKTPUUECKHE SIBICHUS B )KHMBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJIApPHAs Macca, TEIJIOBbIE
CBOMCTBa TBEPABIX TEN, XUAKOCTEH M Ta30B, 3JEKTPUUYECKHUE CBOWCTBA METAJJIOB, S3JEKTPOJIMTUYECKAS AUCCOLMALNA,
raJlbBaHUKA.

l'eocpaghus: BNaXXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE ABMXKEHUN C HUCHOJB30BAHMEM MEXAaHU3MOB, Y4€T TPEHHUS B TEXHHUKE, MOJIINITHHKH,
HCIIOJIb30BaHUE 3aKOHA COXpPAHEHHS! MMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JPYrue), IBUraTellb BHYTPEHHErO CropaHus,
napoBasi TypOuHa, ObITOBOM XOJOAMIBHUK, KOHIAWLMOHEP, TEXHOJIOTHH MOJYyYEHUS] COBPEMEHHBIX MaTepUalioB, B TOM YHCIE
HAaHOMATEpPHAJIOB, U HAHOTEXHOJOTHH, 3JEKTPOCTaTHUYECKas 3alluTa, 3a3€MIICHHUE 3JIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTED, ANEKTPOHArpeBaTEIbHbIE TPUOOPHI, ANEKTPOOCBETUTEIbHBIE TPUOOPHI, FaTbBAHUKA.
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11 KJTACC

Pa3znen 4. DjaeKTpoAMHAMMKA

Tema 3. Mazcnummnoe noe. I1eKmMpoOMaZHUMHAA UHOYKYUS

[TocTostHHbIE MarHuTHL. B3anMoOmEeNCTBUE MOCTOSIHHBIX MAarHuTOB. MarHutHoe mose. BekTop MarHUTHONW HWHAYKIWH.
[IpyHIMO Cyneprno3uIUMy MarHUTHBIX Tosied. JImHnu MarHuTHOW MHAYyKIMM. KapTuHa JMHUMNM MarHUTHOM MHIYKLUHU IOJIA
MOCTOSIHHBIX MAarHUTOB.

MarauTtHoe noJsie MpOBOJAHUKA ¢ TOKOM. KapTuHa TuHMI MHAYKIMK MAarHWUTHOTO MOJISI JUTMHHOTO MPSIMOTO MPOBOJHUKA U
3aMKHYTOT'O KOJBILIEBOTO MPOBOJHUKA, KATYIIKK ¢ TOKOM. OnbIT Opcrena. BzaumoieiicTBe TpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJib U HaIlpaBJICHUE.

Cuna JlopeHua, e€ MOAyJb U HalpaBiieHue. J[BUKEHUE 3apsyKEHHOM YacTHUIBl B OJHOPOJAHOM MarHuTHOM mose. Pabota
cuiibl JIopeHna.

SBNEeHHE PNEKTPOMArHUTHOM MHAYKUUU. [IOTOK BEKTOpa MarHUTHOM MHIYKIUHU. DJIEKTPOABUKYIIAS CHIIA WHIYKIHH.
3aKOH 3JEKTPOMarHuTHOM MHAYyKIuu Papajes.

BuxpeBoe snekTpuueckoe moje. DIEKTPOABWKYIIAs CUJa MHAYKUWA B MPOBOJAHUKE, ABMKYLIEMCS IMOCTYNATEIbHO B
OJHOPOJTHOM MAarHUTHOM IIOJIE.

[Ipasuo Jlenua.

NuaykTHBHOCTD. SIBIEHNE CAMOMHAYKIUH. DJIEKTPOABUKYIIAS CUIa CAMOUHIYKIIUH.

DHEeprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHUYecKkre yCTpPOMCTBa M MPAKTUUECKOE MPUMEHEHHUE: MOCTOSIHHBIE MAarHUTHI, AJEKTPOMArHUTHI, 3JIEKTPOIBUTATEIb,
YCKOPUTENH 3JIEMEHTAPHBIX YaCTHUIl, MHAYKIIMOHHAS MEYb.

Jlemoncmpayuu

OmnbIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

JIuHMM UHIYKIIUY MarHUTHOTO TOJIS.

B3anmonenicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.
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JencrBue cumbl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBlIeHUE PTIEKTPOMArHUTHOW MHIYKITUH.

[IpaBuno JleHna.

3aBUCUMOCTB AJIEKTPOJBUKYIIEH CUJIBI MHAYKIIUH OT CKOPOCTH M3MEHEHHUSI MArHUTHOTO MOTOKA.
SIBlIeHUE CAaMOMHTYKITUH.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3yyeHne MarHuTHOTO MOJIs KaTYIIKU ¢ TOKOM.

UccnenoBanne nercTBUS NOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHON WHIYKIIHUH.

Pa3znen 5. KoJsieOanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMacHuUmMHble KO1e0AHUA

Koneb6arenbnast cucrema. CBoOoaHble MexaHudeckue KkoJieOanusi. ['apMmonumdeckue koseOanusi. Ilepwon, wactora,
amrTyaa u ¢dasza koiedbanuil. [IpyKuHHBIN MasTHUK. MaTeMaTUYecKuii MasiTHUK. YpaBHEHUE TaPMOHUYECKHX KOJICOAHUHU.
[IpeBparienue sHeprUM NPy rAPMOHUYECKUX KOJICOAHMSIX.

Koneb6arenbupiit kKoHTyp. CBOOOAHBIEC 3JIEKTPOMATHUTHBIE KOJIEOAHUS B MI€ATLHOM KOJe0aTeTbHOM KOHTYpe. AHajaorus
MEXIy MEXaHUYECKUMHU M 3JIEKTPOMAarHUTHbIMU KosiebanusiMmu. @opmyna ToMcona. 3akOH COXpaHEHHS SHEPTHH B UACATHBHOM
KoJie0aTeIbHOM KOHTYpE.

[IpencraBienre o 3aTyxaroUux KojeOaHUsX. BBIHYXIEHHbIE MexaHW4yeckue KoseOanusa. Pezonanc. BwiHyXIeHHbBIC
AJIEKTPOMArHUTHHIC KOJIeOaHuUsI.

[Tepemennsiit Tok. CHHYCOUANbHBIM NEPEMEHHBIA TOK. MOIIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYHOE U JCHCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HATIPSIKEHUS.

Tpanchopmarop. [IpousBoacTBO, mepenaya M MOTPEOICHUE DIICKTPUUYECKOW HHEPTUHM. DKOJIOTUUECKHUE PHUCKU TIPU
MIPOU3BOJICTBE AMEKTpoIHEprun. KynbTypa UCIoab30BaHUs SJIEKTPOIHEPTHUHU B MOBCEIHEBHOMN KU3HMU.

TexHudyeckre yCTpoHWCTBa U MPAKTHUYECKOE NMPUMEHEHUE: dJIEKTPUUECKUN 3BOHOK, T€HEepaToOp MEPEMEHHOI0 TOKa, JTUHUU
ANeKTponepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KoyieOaTebHOM cuCTeMbl (PYKUHHBIN UM MATEMATUYECKUN MasITHHK).

Hab6nronenue 3aTyxarommx KoJaecOaHmii.
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HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Hab6nronenue pesonanca.

CB0OOIHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuusuiorpaMMbl (3aBUCUMOCTH CUJTBI TOKA U HAIIPSIKEHUSI OT BPEMEHH ) JUIsl JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onaHc npu nociaeaoBaTEIbHOM COEUHEHUH PE3UCTOPA, KATYIIKA HHIYKTUBHOCTH U KOHIEHCATOPA.

Mojiesnb JIMHUY 3JIEKTPONEPENAYN.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

UccnenoBanue 3aBUCUMOCTH TIeproa MajbIX KoJIeOaHUM rpy3a HA HUTH OT JUIMHBI HUTH U MAacChl Tpy3a.

HccnegoBanne nmepeMeHHOro TOKA B LEMH U3 MOCJIEA0BATEIIFHO COEAMHEHHBIX KOHJICHCATOPA, KATYIIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbL

MexaHnueckue BOJHBI, yCI0BUsA pacnpocTpanenus. Ilepuoa. CkoOpocTs pacupocTpaHeHHs U JMHaA BOJHBL. [lonepeunsie
Y TIPO/I0JIbHBIE BOJHBI. MIHTEepdepenHuus u nudpakius MeXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS M3TYyUYEHUS AJIEKTPOMArHUTHBIX BOJIH. B3anmuas opueHtauust BektopoB E, B, V B
AIEKTPOMArHUTHOM BoJiHEe. CBOWCTBA AJIEKTPOMATHUTHBIX BOJH: OTpPaKEHHWE, MpeIoMIICHWE, NoJspu3anus, Judpakius,
unTepdepenius. CKopocTh JEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTpOMarHUTHBIX BOJH. [I[puMeHeHNe 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paIUOCBA3U U TelleBUICHUS. Pagnonokanusi.

DIJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEbI.

TexHUUecKkre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: MY3bIKAJIbHBIE HHCTPYMEHTHI, YIbTPA3BYKOBAas JUATHOCTHKA B
TEXHUKE U MEJIUILIMHE, pajiap, paAUONPUEMHUK, TeJIEBU30D, aHTeHHa, TeredoH, CBY-neys.

Jlemoncmpayuu

O6pazoBaHue U pacIPOCTPAHEHUE TTOTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

KoneOGmromieecs Teno kKak UCTOYHUK 3BYKa.

HaOmronenue orpaskeHus U IPEJIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nnatepdepeninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBO pE€30HaHC.

HabGnronenue cBA3M rpOMKOCTH 3ByKa U BRICOTHI TOHA C aMIUTUTYION U 9aCTOTOM KOJIeOaHUH.
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UccnenoBanue CBOMCTB  DJIEKTPOMArHUTHBIX  BOJIH:  OTPAKEHUE, MpEJIOMJICHHE, Mojspu3anus, Audpaxius,
uHTepdEepeHIIHs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsMoIMHEWHOE pacHpoOCTpaHEHUE CBETa B OHHOpPOAHOW cpene. Jlyd cBera. ToueuHsblid
UCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpaxkeHust cBeta. [locTpoeHne n3o0paxeHuid B MIOCKOM 3epKalie.

[Ipenomnenue cBerta. 3aKOHBI IpENIOMJIEHUS CBeTa. AOCOMIOTHBIM NoOKa3zarenb mnpenomiieHusa. [loaHoe BHyTpeHHee
otpaxeHnue. [IpenenpHblil yrosl H0JHOTO BHYTPEHHETO OTPAKEHUSI.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cBeta. LBer.

Cobuparonye u pacceuBaronive JuH3bl. ToHkas nuH3a. DOKYCHOE PACCTOSHHE M ONTUYECKAas CUJIa TOHKOW JIMH3BI.
[Toctpoenue wn3o0pakeHU! B COOMpAlOIMX W pacceuBaromux jguH3ax. dDopMyrna TOHKON JUH3BL. YBEIMYEHHUE, JAaBAEMOE
JIMH30M.

IIpenenbl NpUMEHUMOCTH T€OMETPUUECKON ONTHKH.

Bonnogas ontuka. Uatepdepennus cera. KorepeHTHbIE HCTOUHHUKHU. Y CIIOBHS HAOIIOACHUS MAaKCUMYMOB 1 MUHUMYMOB
B MHTEP(EPEHIITMOHHON KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX NCTOYHUKOB.

Hudpakuus cBeta. [HudpakuvonHas pemérka. YclioBUe HAOMIOACHUS TJABHBIX MAaKCUMyMOB TIpH  TaJIEHUU
MOHOXpPOMAaTHUYECKOI'0 CBeTa Ha JUPPAKIIMOHHYIO PELIETKY.

[Tonsapu3zanus ceera.

TexHnueckue YCTpOCTBA M MPAKTHYECKOE MNPUMEHEHHME: OYKH, Jiyna, (¢oToamnmapar, MPOECKIUOHHBIA ammapar,
MUKPOCKOII, TEJIECKOI, BOJJOKOHHAs ONTHKA, TU(PPAKIIUOHHAS PEIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpsiMonuHeHOE pacpocTpaHeHUE, OTPAKEHHUE U MpesioMiieHue cBeTa. OnTuiyecKkue mprudopshl.

[TonHoe BHyTpeHHee oTpaxkeHure. Mojiellb CBETOBOA.

UccnenoBanue cBONCTB N300pakeHUN B JIMH3aX.

Mojenu MUKPOCKOIIA, TEJIECKOIIA.

Habmronerune natepdepeHIIny cBeTa.

Hab6nronenue nudpaxiuu ceera.

Hab6nronenue nucnepcuu cBera.

[ToyyeHue ciekTpa ¢ MOMOLIbIO TPU3MBI.
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[Tonydenue cnekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIETKH.
Habmronenue nossipu3aium cBera.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomol
N3mepenue nokaszaresns npeoMIICHUS CTEKJIA.
HccnenoBanue cBONCTB M300pakeHUH B JIMH3aX.
Hab6nronenue nucnepcnu cBera.

Pa3nen 6. OCHOBBI CHIEHUAIBHON TEOPHH OTHOCUTEJILHOCTH

I'paauupl  OPUMEHMMOCTH — KJIACCMYECKOW  MexaHuKW. [locTymarel  CreNMalbHOM  TEOPUH  OTHOCUTEIBHOCTH:
MHBApPUaHTHOCTb MOZYJISI CKOPOCTH CBETA B BAKyyMe€, IIPUHLINI OTHOCUTEIIBHOCTH DWUHIITEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHH U COKPAILICHUE JIJINHBI.

DHEpPrus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MacChI C DHEPTUEN U UMITYJIBCOM PEIATUBUCTCKOM YaCTULIBI. DHEPTHS IIOKO.

Pa3nen 7. KBanroBas ¢pusuka

Tema 1. Dnemenmolt K6AHM OGO ONMUKU

®otonbl. opmyna [lnanka cBs3u 3HEpruu GOTOHA € €ro YaCTOTON. DHEPTUS U UMITYJIHC (POTOHA.

OtkpeiTre u uccienoanue porodrddexra. Onbitel A. I'. CtoneroBa. 3akonsl porodddexra. YpaBHeHHEe DUHIIITEHHA IS
dboroaddexra. «Kpacnas rpanuiiay gororddekra.

JlaBnenue ceera. OnwiTel 1. H. JIeOenena.

XUMHUYECKOE JICCTBHUE CBETA.

TexHuyeckre ycTporucTBa U MPAKTUYECKOE MPUMEHEHUE: (POTOIEMEHT, POTOIaTUMK, COJTHEUHass O0aTtapesi, CBETOIHO/I.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

NccnenoBanue 3akoHOB BHeIHEro (poTtoaddekra.

Cseroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma
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Mopenb atoma Tomcona. OnbiTel Pe3epdopaa o paccesnuto o -yactull. [Inanerapras mozgens atoma. [loctynatel bopa.
Wznyyenune u norsoimieHne (HOTOHOB MPHU MEPEX0/ie aToMa C OJHOIO YPOBHS SHEpruu Ha Apyroi. Buasl crektpoB. CrekTp
YPOBHEHN SHEPTUM aTOMa BOAOPOAA.

BonnHoBebie cBoiicTBa yacTull. Bonnsl ae bpoiina. KopnyckyispHO-BOIHOBOW Tyav3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuyeckre yCTpPOICTBA M MPAKTHUUECKOE MPUMEHEHUE: CIEKTPaIbHbIA aHamu3 (CHEKTPOCKOMN), ja3ep, KBaHTOBBI
KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

Habnronenue nuHeYaThIX CIIEKTPOB U3ITyUYCHUSI.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Hab6nronenue nmuHeiuaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JTOKa3bIBAIOIIUE CIOKHOCTh CTpoeHus siapa. OTKpbiTHE paguoakTuBHOCTH. OmbiThl Pesepdopna mo
OTIPEJICTICHUIO COCTaBa paJMOaKTUBHOTO u3nydeHus. CoricTBa anb(da-, Oera-, raMMa-u3nydeHus. BausHue paanoakTUBHOCTU
Ha JKMBBIE OPTaHU3MBI.

OTtkpeITHE NTPpOTOHA U HeWTpoHa. Hyknonnas moznens sapa I'eitzenOepra—Banenko. 3apsy sapa. MaccoBoe uucio sapa.
N30TOmBL.

Anba-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-u3ayueHue. 3aKoH paJuoaKTUBHOIO pacnaia.

DHeprus CBA3M HYKJIOHOB B sifipe. Anepublie cuibl. Jlegext Macchl siapa.

SnepHble peakuuu. JleneHue U CUHTES sep.

Anepnsiii peaktop. Tepmosinepubiii cuaTe3. [Ipo6aemMbl 1 IEPCIEKTUBEI SAEPHON IHEPIETUKU. IKOJOTMUECKUE ACTIEKThI
SIEPHON DHEPIETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTop1 HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUII.
OyHaamMeHTaNbHbIe B3auMOAeiCTBUS. EqMHCTBO (hr3nueckoit KapTUHbBI MHpA.

28



TexHuyeckre ycTpoHCTBa M NMPAKTHUYECKOE NMPUMEHEHHE: NO3UMETp, KamMepa BuibcoHa, SAEpHBIM pEeakToOp, aTOMHAas
o6omoOa.

Jlemoncmpayuu

CUY€TUrK MOHUBHPYIOIINX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM QoTorpadusim).

Pa3pnen 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

Otansl pa3BUTHs aCTpOHOMHUH. [IpHKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHE ACTPOHOMHH.

Bun 3Bé3nH0r0 HeOa. Co3Be3aus, sppKue 3BE3/bl, IUTAHETHI, UX BUIUMOE JBUKEHUE.

ConHeuHas cucrema.

Comuue. Conneynas akTUBHOCTh. Mcrounuk sHeprum CosiHma u 3BE3A. 3BE3NBI, MX OCHOBHBIE XapaKTEPUCTHKHU.
JlnarpamMmmMa «CHEKTPAJIBHBIM KJIAaCC — CBETHUMOCTBY». 3BE3IbI TJABHOW IIOCIEAOBATEIBHOCTH. 3aBHCUMOCTh «Macca —
CBETUMOCTB» JUI 3BE3] IJIABHOM MOCIEAOBAaTENIbHOCTU. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE NPEICTABICHUS O
MIPOUCXO0XKIEHUH U 3BosroMU ConHIa 1 3BE3/1. DTalbl )KU3HU 3BE3L.

Muieunsiit [Iyte — Hama ["anaktuka. [Tonoxenue u npuxenue Connua B ['anaktuke. Tunsl rajaktuk. PaguoraiakTuku U
KBazapbl. YEpHbIE OBIPHI B AJIpax TaJIaKTHUK.

Bcenennas. Pacmupenue Bceenennoii. 3akon Xa606mia. Paszberanue ramaktuk. Teopus Bombiioro B3peiBa. PenmkroBoe
U3JIyYCHHUE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxkue nabooenus

HaGnroneHnust HEBOOPYKEHHBIM TJIa30M C UCIOJIb30BAHUEM KOMIBIOTEPHBIX MPUIOKEHUN U1l OMpPEIeTICHUs MOJI0KEHUS
HeOEeCHBIX 00bEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE cO3Be3/11si CeBEpHOro MOJYyIIApUs U IPKUE 3BE3/IBI.

Habmronenus B Teneckon JlyHsl, mianet, Miieunoro Ilytu.

Oo0o0maromniee MOBTOPEHUE

Ponp usukm m acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOM, COIMAIBLHONW M ITHYECKOW cdepax ACSTEIHHOCTU
YesoBeKa, pPojib U MeCTO (PU3MKU W aCTPOHOMHUU B COBPEMEHHOM Hay4yHOW KapTHMHE MHpa, posib (PU3MUECKOH TEOpUU B
(dbopMUpOBaHUY TIPENICTABICHHM O PU3NYECKON KapTUHE MHUPA, MECTO (PU3UYECKON KapTUHBI MUpa B OOIIEM PsiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.
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4. TEMATHYECKOE INTAHUPOBAHUE
OYHASA ®OPMA OBYYEHUA

2 yaca B HeJeJI0 , 68 yacoB B rojg

Nent/ HauMeHoBanue KoanyecTBo yacoB 3 (undp ) ®opma peanuzanum
° n/m JIEKTPOHHBIE (LI (ppoBHIE
pa3aesioB M TeEM Bcero | Konrpoabnubie | JlaGopaTopHbie BOCIIUTATEJIBHOI0 NOTCHIHAIA
o0pa3oBaTebHbIE pecypchl
NpOrpaMmsl padoThI padoThI TEMEI

Paznea 1. PU3UKA U METO/JAbI HAYYHOI'O ITO3HAHUA

dusuka u METOIbI

310 neT co AHS POXKIACHUS

bubmuorexa [JOK
1.1 Hay4HOT'O 2 https://m.edsoo.ru/7f41bf72 M. B. JlomoHOCOBa
MTO3HAHMS
HToro no pasneny 2
Paznen 2.MEXAHUKA
bu6nuoreka [IOK
21 Kuremaritka : ! https://m.edsoo.ru/7f41bf72
15 despansa — 460 ner co
2.2 JuHamuka 7 1 bubmmorexa HOK TReKOr
’ https://m.edsoo.ru/7f41bf72 HTATIBARCKOTO
yu€Horo ["anuneo
lammnes (1564-1642).
' P https://m.edsoo.ru/7f41bf72 H300PCTCHUH.
MEXaHHKE
Hroro no paszneny 18

Pa3nesa 3.MOJIEKYJISAPHASA

PU3NKA U TEPMOJNHAMUKA

OCHOBBI
MOJICKYJISIPHO-

3.1

9

1

Bbu6nuoreka [IOK
https://m.edsoo.ru/7{41bf72

21 oxtsa0pst — 190 net co
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KHHETUYECKOU THS pokieHust Anbdpena
TEOPUH HobGens (1833-1896)
155 net Hazax ObLIO
39 OcHOBBI 10 bubnmoreka [JOK ocHoBaHO Pycckoe
’ TEPMOJIMHAMUKH https://m.edsoo.ru/7{41bf72 TEXHUYECKOE OOIIECTBO.

ArperatHblie 8 dempanst — 190 net co mHs

| BuGorea 10K ponseams pror
da3oBbie https://m.edsoo.ru/7t41b{72 Mengeneesa (1834-1907).
HIePEXOIbI

Hroro no pazneny 24

Paznen 4.9JIEKTPOAUHAMUKA

155 ner Hazazg ObuIO
ocHOBaHO Pycckoe

4.1 IEKTDOCTATHKA 10 bu6nuoreka [IOK TEXHUYECKOE OOIIECTBO
) JICKTP https://m.edsoo.ru/7f41bf72 Jens paano, mpa3gHuK
pabOTHUKOB BCEX OTpaciieit
CBSI3H.
[TocTrosiHHBIH 22 cents6ps — 230 net co
s BJIGK”frpI/IquKI/II/I - Bubmorexa [JOK g)Hs[ poxxaeHus Maiikia
' TR SO B https://m.edsoo.ru/7f41bf72 apaes.
Pa3TUYHBIX
cpenax
Hroro no pasgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB 68

10 ITPOTPAMME
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2 yaca B HeJleJII0 , 68 YacoB B roja

11 KJTACC

Ne i/t

KoanuecTBo yacoB

HaumenoBanue pa3nenos u

OnexTpoHHBIE (HU(PPOBHIE)

®dopma peanuzanuu

KOHTpOJ'ILHI)Ie HpaKTI/I‘{eCKI/Ie BOCIIMTATCJIBbHOI'O ITIOTCHIIMAJIa
TE€M IIPOrpaMMbl Bcero paGoTH paGoTH: 00pa3oBaTeNbHBIC PECYPCHI TeMBI
Paznen 1.2JIEKTPOAUMHAMUKA
e 310 ;e co gusA
poxnaenust M. B.
MaruuTHO€ noJe.
11 5 1 1 ) bubmuoreka [JOK JlomoHoCOBa
’ JICKTPOMArtiTHAA https://m.edsoo.ru/7f41c97¢c | o 155 ner Hazag O6bUIO
WHITYKITAS
oCcHOBaHO Pycckoe
TEXHHYECKOe 00I1eCTBO
Hroro no paszueny 11
Pa3nen 2. KOJIEBAHUS 1 BOJIHBI
) Mexanunyeckue u o | Bu6muorexa LIOK e 21H0s0pp BcemupHblii
. AIEKTPOMATrHUTHBIC https://m.edsoo.ru/7f41c97c | ACHD TeNEBUICHNA
KoseOaHus
- Mexanunyeckue u ; 1 BuGmiorexa LIOK ;3 13 q)eBpeuum -
. AIEKTPOMAarHUTHBIC https://m.edsoo.ru/7f41c97¢ CEeMUPHBIH JIEHb PAUO
BOJIHBI
e 18 anpens -
bu6mmorexa [JOK N
2.3 Onuia 10 ! https://m.edsoo.ru/7f41c97c BeeMHpHEL f1eHE
PaINOIIOOUTEIIS
Nroro no pazgeny 25

Pasnea 3.0CHOBBI CIIEHNUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1

OCHOBBI cienMaIbHON
TEOPUH
OTHOCUTEIBLHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢c

e 17 auBaps - lenun
JIETCKUX U300pETEHNIA.
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Hroro no pazaeny

Pa3znea 4. KBAHTOBASI ®PU3UKA

41 DneMeHThl KBaHTOBOU 4 bubmuorexa [IOK e 22 nexabpst JleHb
' OIITUKHU https://m.edsoo.ru/7f41c97¢c | snepreruka
e 6 amrycra — /leHb
XHUPOCUMBI.
49 Ctpoenue aToma 9 bu6mmoreka [JOK e 35 mer co mHA
' AToMHOE S71po https://m.edsoo.ru/7f41c97¢ | katactpods! Ha
YepHoObuibckoit ADC
(1986)
Wroro no pazneny 15

Pa3pea S.OJIEMEHTBI ACTPOHOMUU U ACTPOPU3UKH

e 15 mas — Jlenb

51 DNeMEeHTHI aCTPOHOMUU 7 bubnuotexa [JOK aCTPOHOMUU (OTMEYaeTCs
' U acTpou3nuKu https://m.edsoo.ru/7f41c97c | nBa pasa B roj, BECHOM 1
OCEHbI0)
Wroro no pazaeny 7

Pa3nea 6.OBOBIIAIOIIEE IOBTOPEHHME

6.1 Oo6o061aromiee 7 bu6mmoreka [JOK o 22 nexabpst JleHb
) MIOBTOPEHHE https://m.edsoo.ru/7f41c97¢c | sHepreTuka.
OBIIEE KOJIMYECTBO YACOB I10 68

[NTPOI'PAMME
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OYHO-3A0OYHAS ©POPMA OBYYEHUA

S. TEMATUYECKOE IINTAHUPOBAHUE

3 yac (1.5- aynuTopHbIX, 1.5-caMoCTOsITEILHBIX) B HEJEIO,
102 yaca (51 - ayauTopHbIX, 51 - caMOCTOATEJbHBIX) B I'0J

10 KJIACC
DJIEKTPOHHbIE
(uudposbie) BocnuraTteabHas
KoanuecTBo 4acos o0pa3oBaTelbHbIE npobiema.
N HaumenoBanue pecypcsl
) pasaesioB ¥ TeM
n/n
MporpamMMebl
Koun-Bo Kon-Bo Konrtpoabnbie JlaGopaTopHbie
Bceero
ayAUTOPHBIX | camMOCTOATED padoThI padoTsl
qyacoB HBIX
4acoB
Pa3zgen 1. PU3UKA N METOJAbI HAYYHOI'O I1IO3HAHUA
®usnka u bubnnoreka 310 net co gHs
11 METObI 5 1 1 IIOK poxnaenus M. B.
. Hay4qHOro https:/m.edsoo.ru/ | JIOMOHOCOBA
O3HAHUS 7f41bf72
Uroro no pazgeny 2 1 1
Pa3znen 2. MEXAHUKA
bubnuoreka 15 despans — 460 mer
CO IOHS POXKICHUS
2.1 Kunemaruka 12 6 6 HOK A PO
https://m.edsoo.ru/ HUTAIBSHCKOIO
7141bf72 yu€Horo I'anuieo
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lanunes (1564-1642).

15 deBpans — 460 ner

Bbubinnoreka
OK CO JTHS POKJICHUS
2.2 JvnHamuka 12 6 6 1 UTAJIbSIHCKOTO
https://m.edsoo.ru/ wEHoro Famiico
7£41b£72 M 1
lanunes (1564-1642).
3AKOHDI BI/IO61J2H0TeKa 17 ssaBaps - leun
2.3 COXpaHEHUS B 12 6 6 1 ACTCRMX
https://m.edsoo.ru/ M300pETEHUM.
MEXaHUKeE g
Hroro no pazneny 36 18 18

Paznea 3. MOJIEKYJISIPHASA ®U3NKA U TEPMOJANHAMUKA

OcHoBBI 21 okta6ps — 190 ner
MOJIEKYJISIPHO- bubmorexa HOK CO JHS
3.1 yp . 16 8 8 https://m.edsoo.ru/7
KMHETUYECKOU A1bET poxnenus Anbdpena
TEOpPUHU Hob6ens (1833-1896)
Bu6ImoTexa 155 ner Hazaxg OBLIO
OcHOBBI OK ocHOBaHO Pycckoe
3.2 12 6 6 1 TEXHUYECKOE
TePMO/THHAMUKH https://m.edsoo.ru/ 0BIICCTRO
7641b£72 HHECTRO-
8 — 190
ArperatHble enpara et
bubnmoreka CO JTHS POKJICHUS
COCTOSTHUS K ceKoro
33 BEIIECTBA. 8 4 4 1o py"
PasoBLIE https://m.edsoo.ru/ yuénoro /[.U.
7f41bf72 MenneneeBa (1834-
MIEPEXOIbI
pexol 1907).
Hroro no pazgeny 36 18 18
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Paznen 4. JIEKTPOJANHAMUKA
155 ner Hazazg ObUIO
OoCHOBaHO Pycckoe
bubnuoreka
OK TEXHUYECKOE
4.1 DNeKTpOCTaTUKA 12 6 6 1 1 obmiectBo JleHb
https://m.edsoo.ru/ a «
7f41bf72 PaJo, TpasAmd
paboOTHUKOB BCEX
OTpaciieil CBS3U.
[TocTostHHBIM 22 centsi6ps — 230
. bubnuoreka
ANEKTPUUECCKUIN OK JIET CO JHS
4.2 TOK. Toku B 14 7 7 1 1 1 poxaeHusa Maiikiia
https://m.edsoo.ru/ o
pa3IMYHBIX T£41bE72 apajes.
cpenax
Hroro no pazgeny 26 13 13
Pe3epBHOE Bpems 2 1 1
OBIIEE
KOJIMYECTBO
102 1 1 2
YACOB I10 0 . > .
[TPOTPAMME

36


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

2 yac (1- ayauTopHbIX, 1-caMOCTOSAITEILHBIX) B HElEJI0,

68 yacoB (34 - ayauTopHbIX, 34 - CAMOCTOATENbHBIX) B IO/

11 KJIACC.
KosmmuectBouacos 5 dopma peanuzauu
Ne | HawmmenoBanue Koi-Bo Kon-Bo (Ezlgpgggge BOCIUTATEIHLHOTO
/I | pa3ienoB M TeM | Beer | aynuTopH | camocTosT | KOHTposbHbIE JlaGopaTopHbie 06pa30BaI; eIbHBIEPE IIOTCHIHATIA TCMBI
IIPOTPaMMBI 0 BIX €JIbHBIX paboThI paboTsl
CYpCHI
4acoB 4acoB
Paznen 1.2JIEKTPOAUMHAMUKA
e 310 ner co aus
5 5 poxnaenust M. B.
MaruauTHoe ToJIE. bu6mmorexa [IOK JI01\/11(5)1;0c03a
1.1 | DnexTpoMarHuTH 10 1 https://m.edsoo.ru/7f (; JIeT Hazan
ast UHAYKLUS 41c97¢c bLITO
OCHOBaHO Pycckoe
TEXHUYECKOE
00111eCTBO
Hroronopasaeiy 10 5 5
Paznen 2. KOJIEBAHUSI 1 BOJIHbBI
MexaHnnueckue u bubmnorexa [IOK | o 21H0s0ps Bcemup
2.1 | 3NeKTPOMAarHUTH 10 5 5 1 https://m.edsoo.ru/7f | HeliineHbpTEICBUICHUS
ple KojieOaHus 41c97c
Mexanunueckue u bubmmnorexa LIOK e 13 despans -
2.2 | 2NeKTPOMAarHUTH 8 4 4 1 https://m.edsoo.ru/7f | BcemupHbliaeHbpaIH
bI€ BOJIHBI 41c97c 0
bubnuorexa [JOK e 18 ampens -
2.3 | OnrTuka 8 4 4 1 https://m.edsoo.ru/7f | BcemupHbliinebpaan
41c97c OJIIO0UTEIS
Hroronopazneny 26 13 13
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Paznen 3.0CHOBBI CHIEITUAJIBHOM TEOPUHY OTHOCUTEJBHOCTH

cOnCeH Olf;);BHOﬁ 1 1 bubamorexa [IOK I.[ v 0
3.1 1 2 hitps://m.edsoo.ru/7f | SSHRACTCKUXM00DET
TEOPHUH CHH.
41c97c E—
OTHOCHUTEJIBHOCTH
Hrornopazneny 2 1 1
Pa3znea 4 KBAHTOBAS ®U3UKA
DJIEeMEHTHI bu6mmoreka [IOK o 22
4.1 | kBaHTOBOU 6 3 3 https://m.edsoo.ru/7f | nexabpst JlensdHepre
ONTHUKHU 41c97c¢ THKA
bubnuoreka [IOK e 0 aBrycra-—
4.2 | Crpoenue aroma 6 3 3 https://m.edsoo.ru/7f | JlensXupocumsl.
41c97c
4 4 e 35 7er co aus
®Pu3nka aTOMHOIO BuGmorexa LIOK KaTacTpodb Ha
43 |HApan 8 https:/m.edsoo.ru/7f | JepHOOBUILCKOH ADC
3JIEMEHTAPHBIX 41697 (1986)
JaCTHI] -
Hroromnopasaeiny 20 10 10
Pazgen S.OJIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHU
e 15 masa— [lenp
DIIEeMEHTBIACTPOH bubnuoreka [IOK aCTPOHOMHUU
5.1 |omunu 8 4 4 1 https://m.edsoo.ru/7f | (ormeuaercs qBa pasa
acTpopU3UKHI 41c97c B I'0Jl, BECHOU U
OCEHBI0)
Hroronopaszaeny 8 4 4
Paznen 6.0BOBIIAIOLIEE IOBTOPEHUE
O60GIAIOMICCLOR bubmuorexa [JOK o 22
6.1 HIAIOH 2 1 1 https://m.edsoo.ru/7f | nexabpst JlensdHepre
TOpEHHE
41c97c THKA.
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Hroro nopazaeny

Pe3epBHOEBpEMs 0 0 0
OBIIEE

KOJIMYECTBO 63 34 34
YACOB I10

ITPOTPAMME

IIpumeuanne. KajleHaapHo-TeMaTHYeCKHE NJIAHUPOBAHUS BbIHECEHDBI 0T/AeJIbHbIM JOKYMEHTOM
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