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HosicHuTENbHASA 32N CKA
1. Ilpukaz MunoOpHayku Poccum «OO0 yTBepkaeHUM (enepalbHOr0 TOCYJapCTBEHHOTO
00pa3oBaTebHOIO CTaHaapTa cpeaHero oomero oopazoBanus» ot 17.05.2012 r. Ne413 (c u3MEHEHUSIMH )
2. Yueonsrii oian ['BOY COII Ne 13 r.0. YanmaeBck Camapckoir obmactu Ha 2019-2020
y4eOHBIN TOJ
3. IIporpamma 1ist obmieoOpa3zoBaTenbHbIX yupexaeHuil «Dusuka. ActpoHomus 7-11 kmacc»
cocraButenu: B.A. Koposun, B.A. Opnos; nporpammel B.A.KacesinoB « ®usuka 10-11 xnaccsl.
[IpodwmibHbIA YpOBEHB» € ydeToM TpeOOBaHMN TOCYIapCTBEHHOTO O0pa30BaTEIbHOIO CTaHIApTa
cpenHero ooIero oopa3oBaHHMs.
Pabouas nporpamma peanusyeTcsi ¢ TOMOIIBI0 Y4eOHO-METOIUYECKOTO KoMILiekTa «Pu3nka 10-
11 ximace». ABt. B.A KacesinoB nznarensctBo «/Ipodar, 2019

O0mas xapakTepucTHKa npeamMera

VY4eOusblii mpenMer «Pu3rka» HarpaBieH Ha (OpMHpOBaHUE y 00yYaromMXCs (YHKIMOHAIbHON
IPaMOTHOCTH ¥ METaNpeAMETHBIX YMEHHUI 4Yepe3 BBIIOJHEHUE HCCIEA0BATEIbCKON M MpPaKTUYECKOU
NESATEIIBHOCTH.

B cucreme ecrecTBeHHOHay4HOro 0Opa3oBaHus (U3MKA KaK y4yeOHBIM MpeaMeT 3aHUMaeT BaXKHOE
MeCTO B (OPMHpPOBAHMM HAYYHOTO MHUPOBO33PEHUS U O3HAKOMJIEHUS OOydalolIuXcsi € MEeTOJaMHu
HAay4yHOrO T[IO3HAHUS OKPYXKAIOUIEr0 MHpa, a Takke ¢ (PU3NYECKUMH OCHOBAaMH COBPEMEHHOIO
MIPOU3BOJICTBA U OBITOBOTO TEXHUYECKOTO OKPY)KEHHUS YelOoBeKa; B (POPMHUPOBAHUU COOCTBEHHOMH
MO3UIIMU IO OTHOLIEHHUIO K (hr3nyeckoi MH(POpMaIuK, MOJTYyYEHHON U3 pa3HbIX UCTOYHUKOB.

VYcenemHocTs U3ydeHus MpeaMeTa CBsi3aHa C OBJIAJCHHEM OCHOBAaMHU Yy4e€OHO-UCCIIEN0BATEIbCKON
JEeSITeIbHOCTH, TPUMEHEHUEM IOJIyY€HHBIX 3HAHUN MPHU PEIIEHUU TMPAKTUYECKUX U TEOPETUUYECKHX
3a1ad.

B cootBerctBun ¢ ®I'OC COO o6pa3oBanus (u3MKa MOXET H3y4yaTbCs Ha 0a30BOM U
yrayOJI€HHOM YPOBHSX.

N3ydyenue Qu3nku Ha yriyOJIEHHOM YpPOBHE BKJIIOYAET PAaCUIMpPEHUE MPEJAMETHBIX pe3yJIbTaTOB U
coJiepKaHue, OpUEHTHUPOBAHHOE Ha MOATOTOBKY K MOCIEAYIOLIEMY podeccnoHaIbHOMY 00pa30BaHUIo.

W3yuenne mnpeaMera Ha YIayOJIEHHOM YpOBHE TI03BOJISE€T CGHOPMHPOBATH y OO0yYaromuxcs
¢u3znueckoe MbIIJIEHHE, YMEHHE CHUCTEeMaTH3UpoBaThb M  0000IIaTh MOJy4YeHHbIE 3HAHUA,
CaMOCTOSITENIbHO ~MPUMEHSTh [OJIyY€HHbIE 3HAaHUA JJI1 PpEUIeHUs MPaKkTHYeCKMX M ydeOHo-
HCCIIEIOBATENbCKUX 3a/ad; yMEHHME aHaIW3UpOBaTh, IPOrHO3MPOBATh M OLIEHWBATH C IO3UIMHU
HKOJIOTUYECKOM 0€30MacHOCTH MOCIEACTBHUS OBITOBOM M MPOM3BOJICTBEHHOHN ESITEIbHOCTH YEIOBEKa,
CBSI3aHHOM C MCIIOJIb30BAaHUEM HCTOYHUKOB YHEPTHH.



B ocHoBy wm3yuenus mnpenmera «Du3uka» Ha 0a30BOM M YIIIYOJIGHHOM YPOBHSIX B 4YacTH
¢dbopMupoBaHHsT y OOy4YalOIIMXCSl HAyYHOTO MHPOBO33PEHHUSA, OCBOCHHUS OOIEHAyYHBIX METO/IOB
MO3HAHUS, a TaK)Ke MPAKTHUECKOr0 MPUMEHEHHUsI HayYHBIX 3HAHUH 3a710KEeHbl MEXIPEAMETHbIE CBSI3U B
00J1acTH €CTECTBEHHBIX, MATEMATHUYECKUX U TYMAHUTAPHBIX HAYK.

Mecto npeamera B 0a3UCHOM Yy4eOHOM IJIaHE
B yueOHOM m1aHe Ha n3ydenue gusuku B 10 Ki1acce OTBOAUTCS 5 4acoB B Henento, Bcero — 170 yacos: B
11 knacce 5 gyacoB B Heelro, Bcero 170 4.

1. Iliiannpyemblie pe3yIbTaThl OCBOCHUS YU4eOHOI IPOrpaMMBbl 110 NpeaMeTy.
JIuunocmmnute pesynomamor:
1) chopMUpPOBaHHOCTH OCHOB CAMOPA3BUTHUS U CAMOBOCIIMTAHUS B COOTBETCTBUU € OOLIEUEIOBEUECKUMU
LIEHHOCTSAMHU; TOTOBHOCTb U CIIOCOOHOCTb K CAMOCTOSATEIbHOU, TBOPUECKON JEATEIbHOCTH;
2) HaBBIKM COTPYJHHUYECTBA CO CBEPCTHUKAMH, JETbMHM MIAJLIET0 BO3pacTa, B3POCIBIMH B
00pa3oBaTeNbHON, MPOEKTHOM U APYIUX BUAAX JACSITEIbHOCTH;
3) HpPaBCTBEHHOE CO3HAHME U MTOBEICHUE Ha OCHOBE YCBOCHMSI OOIIEUEIIOBEUECKUX LIEHHOCTEH;
4) TOTOBHOCTb M CITOCOOHOCTH K 00pa30BaHMIO, B TOM YHUCIIE CaMOOOpa30BaHUIO, HAa MPOTSHKEHUU BCEH
KU3HU; CO3HATEIbHOE OTHOLIEHHWE K HENpepbIBHOMY OOpa30BaHUIO KakK YCJIOBHUIO YCIIELIHOM
po¢ecCHOHATILHON U 00IIECTBEHHOM e TEIbHOCTH;
5) acTeTHyeckoe OTHOLIEHHWE K MHpY, BKJIHOYasi ICTETUKY ObITa, HAYYHOI'O M TEXHUYECKOI'O TBOPUYECTBA,
CriopTa, OOIIECTBEHHBIX OTHOIICHUH;
6) chOopMHUPOBAHHOCTh 3KOJIOTMYECKOTO0 MBIIUIEHUS, TOHUMAHUS BIUSHUS COLIMAIbHO-I3KOHOMHUYECKUX
IIPOLIECCOB HAa COCTOSIHUE NMPUPOIHON U COLIMATIBHOM CpeJibl.
Memanpeomemmnuie pe3ynvmamut:
1) ymeHHe caMOCTOSTEIbHO ONPEAENATh LENH JESTEIbHOCTH M COCTABIATH IUIaHbl JAESTEIbHOCTU;
CaMOCTOSITEJIbHO OCYIIECTBIISATh, KOHTPOJIMPOBATh U KOPPEKTUPOBAThH JESATEIbHOCTh; UCIOJIb30BaTh BCE
BO3MOJKHBIE PECYpChl ISl JIOCTHMIKEHHs IOCTaBJICHHBIX LeNed M pealu3aluM IUIaHOB JIEATENIbHOCTH;
BbIOMPATh YCHEIIHbIE CTPATErMH B PA3JIMYHBIX CUTYaLUsX;
2) yMeHHE MPOJYKTUBHO OOMIAThCS W B3aUMOJICHCTBOBATH B TPOIECCE COBMECTHOHN JESATEIBHOCTH,
YUUTBIBATh MO3UIUH IPYTUX YUACTHUKOB JAEATEIBHOCTH, 3 (PEeKTUBHO pa3peniats KOH(PIUKTHL;
3) BnaJileHHE HaBbIKAMM TO3HABATEJILHOW, MPOEKTHOM JESITENbHOCTH, HAaBBIKAMU pa3pelIeHust mpodiem;
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJIOB pEIleHHs MPAaKTHYEeCKHX 3ajad,
MPUMEHEHUIO Pa3JIMYHBIX METOJI0B TIO3HAHMUS,
4) TOTOBHOCTh U CHOCOOHOCTh K CaMOCTOSITENIbHOM HMH(OPMAallMOHHO-TI03HABATENbHON NE€ATEIbHOCTH,
YMEHHE OpHEHTUPOBATbCS B PA3IMYHBIX MCTOYHMKAX MH(GOpMAIMM, KPUTHYECKH OLIEHUBATh MU
UHTEPIPETUPOBATh HHPOPMALIUIO, MTOITYYaEMYIO U3 Pa3INYHbIX UCTOYHUKOB;
5) yMeHue HCHojb30BaTh CpeACTBa HMH(OPMALMOHHBIX MU KOMMYHMKAIIMOHHBIX TEXHOJIOTWH (najnee -
HUKT) B pemeHMM KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX W OpraHU3AIlMOHHBIX 3a7ad C COOJIIOJIEHHEM
TpeOOBaHUI TEXHUKH O€30M1aCHOCTH, pecypcocOepeXeHnH;
6) Bi1aJileHHE S3BIKOBBIMU CPEACTBAMH - YMEHHE SICHO, JIOTUYHO M TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS,
HCIIOJIb30BAaTh a/1eKBAaTHBIE SI3bIKOBBIE CPEJICTBA;
7) BiajeHuUE HaBbIKAMHM I103HABATEIbHOW pE(IEKCHH KaK OCO3HAHHUS COBEpIIAeMbIX JeHCTBUHM U
MBICIIUTENBHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUM, I'PAHUL] CBOETO 3HAHUS U HE3HAHMSI, HOBBIX
MTO3HABATENbHBIX 3a/1a4 U CPEJICTB UX JOCTUKEHUS.
Meosicoucyunnunapnuie pezynvmamol:
Umenue. Paboma c mexkcmom

HaXO0XXJICHUE B TEKCTE€ KOHKPETHBIE CBEICHUSI, (DaKThl, 33/1aHHBIE B SIBHOM BUJIE;

MOHMMaHHe HMH(OpMaIK, MPEICTaBICHHYI0 B HESIBHOM BHJE (HalpUMep, HAXOIHUTh B TEKCTE
HECKOJIbKO MPHUMEPOB, JOKa3bIBAIOIIMX MPUBEIEHHOE YTBEPXKIIEHUE; XapaKTepU30BaTh SBJICHHE IO €ro
OIMCAHUIO; BBIACATH OO MPU3HAK IPYIIIBI 3JIEMEHTOB);

MOHMMaHHe MH()OPMAIUK, MPEACTaBICHHYIO Pa3HbIMU CIIOCOOAMHU: CIIOBECHO, B BUE TaOJIMIIbI,
CXEMBI, IMarpamMMmsl;

WCIOJIb30BaHNE PA3IMYHBIX BUJIbl UTEHHUS: 03HAKOMHUTENbHOE, U3yJarolliee, TIOMCKOBOE, BHIOMPATh
HYKHBIHM BUJI YTEHUS B COOTBETCTBUU C LIEJIBIO YTCHHUS;



HaBBIKH PabOThI ¢ HECKOJIBKUMH NUCTOYHUKAMU MH(POPMALIUY;

YMEHHUE CONOCTAaBIATh MH(POPMALUIO, TOJIyYEHHYIO U3 HECKOJIBKUX UCTOYHUKOB.

yMeHUE (OpPMYIHPOBaTh BBIBOJABI, OCHOBBIBAACh HAa TEKCTE, HAXOAWUTb AapryMEHTHI,
MIOATBEPKIAOLIME BBIBO/;

YMEHHUE COTMOCTABIIATH M 0000IIaTh COJEPKAILIYIOCS B Pa3HBIX YACTSIX TEKCTa HH(POPMAILIUIO;
Dopmuposanue HKTkomnemenmuocmu ooyuaroujuxcs

3HakoMcTBO co cpeactBamu KT, ruruena paboTsl ¢ KOMIBIOTEPOM

UCTOJIb30BaHUE O€30MaCHBIX JUISI OPraHOB 3PEHUS, HEPBHOM CHUCTEMBI, OTIOPHOBUTATEIHLHOTO
amrmapara proHOMUYHbIE TPUEMBI PaOOTHI ¢ KOMITbIOTEPOM | Jpyrumu cpenctamu UKT;

co3JlaHKe, IPeCTaBICHUE U Ilepeada cCoOOIIEeHU I

co3JlaHue TabJull, AUMarpamMm, Ipe3eHTalui

CO3JIaHHE M300paKEeHUsl, MONB3YACh TPAPUUECKUMH BO3MOXKHOCTSMHU KOMITBIOTEPA; COCTABISATH
HOBOE M300pa)kKeHNE U3 TOTOBBIX (PparMeHTOB (ANIUIMKALIUS
Oougue npeomemnsle pe3yibmamol:
BbInyCKHUK Ha yriIiy0JIeHHOM YPOBHE HAYYHUTCS:
— OOBSICHATD U aHATTU3UPOBATH POJIb U MeCTO (PU3UKU B (HOPMUPOBAHUH COBPEMEHHOM HAYYHOW KapTHHBI
MHpa, B PA3BUTHH COBPEMEHHON TEXHUKHU U TEXHOJOTHUMH, B IPAKTHYECKOU NEATEIbHOCTH JIIOJIEH;
— XapaKTepHU30BaTh B3aUMOCBS3b MEXY (DU3UKOI U APYrUMH €CTECTBEHHBIMU HayKaMH;
— XapaKTepu30BaTb CHUCTEMHYIO CBS3b MEXKIY OCHOBOIIOJIATAIOIIMMM HAYYHBIMH IOHSITHIMM:
IIPOCTPAHCTBO, BPEMs, MaTepus (BEIIECTBO, M10JI€), ABMKEHUE, CHIIA, DHEPIUS;
— TIOHUMATh U OOBSCHSITH LEIOCTHOCTh (PH3MUECKONW TEOPUH, Pa3InyaTh IPAaHUIIBI €€ MPUMEHUMOCTH U
MECTO B pSAY APYIUX (GU3UUYECKUX TEOPHil;
— BJIAJECTh IPUEMAMM IIOCTPOCHHUS TEOPETHUECKUX JIOKA3aTelIbCTB, a TaKK€ IPOTHO3UPOBAHMUS
0coOeHHOCTeH MpoTeKaHus (PU3NIECKHUX SIBICHUH W MPOIECCOB HA OCHOBE MOJYYECHHBIX TEOPETHUECKUX
BBIBOJIOB U JI0KA3aTENbCTB;
— CaMOCTOSITEJIbHO KOHCTPYUPOBATH SKCIIEPUMEHTAIBHBIE YCTAHOBKM JJIsi IIPOBEPKU BBIIBHHYTBIX
TMIIOTE3, PACCUUTHIBATH A0COIIOTHYIO U OTHOCUTEIbHYIO IOIPEIIHOCTH;
— CaMOCTOSITEIBHO TIAHUPOBATH U MPOBOANUTE (PHU3UUECKUE IKCIIEPHUMEHTHI;
— pemath NpakTUKO-OpPUEHTHPOBAHHBIC KaYECTBEHHBIC M pacueTHhIE (PU3MUECKUE 334a4H C OTMOPOil Kak
Ha M3BECTHbIE (PU3NYECKHUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJENM, TaK U Ha TEKCThl C H30BITOYHOMN
uHpopManuen;
— OOBACHATH TPaHMIIbl MPUMEHEHMSI U3YUYEHHBIX (U3NYECKHX MOJENEH NMpU pelIeHUHd (QU3NYECKUX U
MEXMPEIMETHBIX 3a/1a4;
— BBIBUraTh TUIOTE3bl HA OCHOBE 3HAHUS OCHOBOIOJAraroIUX (HU3MUECKUX 3aKOHOMEpPHOCTEH u
3aKOHOB;
— XapaKTepHu30BaTh IN100aJbHBIE TPOOJIEMBI, CTOSIIIIKE TIEPE]] YETIOBEUECTBOM: SHEPTeTUUECKHE,
CBIPBEBBIE, IKOJIOTUYECKUE, U POJIb (PU3UKH B PEIIEHUH ITHX MPOOIIEeM;
— 00BSACHATH MPUHLUIIBI PAOOTHI U XapaKTEPUCTUKU U3YUEHHBIX MAIINH, IPUOOPOB M TEXHUUYECKUX
YCTPOMCTB;
— OOBSICHATH YCJIOBUS IPUMEHEHHUS (PU3MUECKUX MOJIeJIeN IPU pellieHnH GU3NYECKUX 3a/1a4, HAXOUTh
a/IeKBaTHYIO MPEAJIOKEHHOM 3a1aue PU3NYECKYI0 MOJIelb, pa3peniaTh NpoOaeMy Kak Ha OCHOBE
UMEIOIUXCS 3HAaHUM, TaK ¥ IPU TIOMOIIM METOI0B OLIEHKH.

BbInycKHUK HA YIJy0JJeHHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYUYHThCS:

— npogepsimb  IKCNePUMEHMATbHLIMU —~ CPEOCMBAMU  BbLOBUHYMblE — 2UNOMe3bl,  (POpMYIUpys  yeib
UCCe006aHUsl, HA OCHOBE 3HANUS OCHOBONONA2AIOWUX PUSUUECKUX 3AKOHOMEPHOCMEU U 3AKOHO8,

— ONUCHIBAMb U AHATUSUPOBANL NOLYYEHHYIO 8 Pe3Vlbmame NPO8eOeHHbIX GUIUYECKUX IKCNEPUMEHMO8
unghopmayuro, onpeoenimo ee 00CMOBEPHOCb,

— NOHUMAMb U OOBACHAMb CUCNEMHYIO C653b MeHCOy OCHOBONONALAIOWUMU HAVYHLIMU NOHAMUAMU.
NPOCMPAaHcmeo, 8pems, Mmamepus (6euecmeo, noe), 08udceHue, CUid, IHepeusl,

— pewams IKCnepUMeHmalbhble, KauecmeeHHvle U KOIUYeCmeeHHble 3a0ayu ONUMNUAOHO20 YDOBHS
CHLONCHOCMU, UCNONL3YS  (hu3udecKue 3aKOHbl, a MaKdice YPABHeHUs, ceazbleaowue Qusuieckue
BEeNUYUHDL;



— GHANU3UPOBAMb 2PAHUYLL NPUMEHUMOCMU (DUIUYECKUX 3AKOHO8, NOHUMAMb 8CeoOwull xapakmep
PYHOAMEHMATbHBIX 3AKOHO8 U 02PAHUYEHHOCHb UCNONIb306AHUSL YACTIHBIX 3AKOHO8,

— hopmynuposames u pewiamv HoO8ble 3A0auU, BGOZHUKAIOWUE 6 X00e YYeOHO-UCCLe008AMeNbCKOU U
NPOEKMHOU 0esimeNbHOCMU,

— YCOBEPUIEHCMBOBAMb NPUOOPLL U MEMOObL UCCTIE008AHUL 8 COOMBEMCMEUU C NOCMABIEHHOU 3a0ayell;
— UCNONIL306AMb  MEeMOObl  MAMEMAMUYECKO20  MOOCIUPOBAHUs, 6 MOM Hucie npocmeuuiue
cmamucmuyeckue Memoowvl 0711 00padomKU pe3yabmamos KCnepuMenmad.

Ilpeomemmnuie pe3ynromamot:

®u3uka B N103HAHUM BelleCTBA, M0JIsl, IPOCTPAHCTBA U BPeMeHH
Buinycknuk na npogpunvnom yposne nayyumces.
-J1aBaTh OMPECIICHUS MOHITHIA: 0a30BbIe (PU3NYECKHE BETUIHHBI, PU3NICCKUI 3aKOH, HAyYHAs TUIIOTE3a,
MOJieTb B U3HUKE U MUKPOMHPE, dJIEMEHTAapHAs YacTuIla, pyHaaMeHTaIbHOE B3aNMO/ICHCTBICE,
-Ha3bIBaTh 0a30BbIe (PU3MUECKHUE BETUYHUHBI U UX YCIOBHbIE 0003HAUEHUsI, KPATHBIC U A0JIbHBIC €IUHHULIBI,
OCHOBHBIE BU/IbI (PYHAAMEHTAIbHBIX B3aUMOACUCTBUN, X XapaKTEPUCTUKH, PAJUYC IEHCTBUS;
-Ienath BBIBOABI O TPAaHMUIAX TPUMEHUMOCTH (DHU3MYECKHX TEOpUi, WX TPEEMCTBEHHOCTH,
CYIISCTBOBAHHH CBSI3€H M 3aBUCMOCTEH MKy (PU3MUICCKUMH BETUIHMHAMU;
-HCIIOIb30BaTh UJICI0 ATOMU3MA ISl OOBSICHEHUSI CTPYKTYPHI BEILIECTBA;
-MHTEPIPETUPOBATH (HU3HUECKYIO0 HHPOPMAIIUIO, TOTYYEHHYIO U3 IPYTUX UCTOYHUKOB.
Mexanuka
Buinycknuk na npogpunvrnom yposne nayuumces:
-J1aBaTh OIpEeeICHUs TOHITUI: MEXaHUYEeCKOe JIBIKEHUE, MaTepuaibHas TOUKa, TeJI0 0TCYEeTa, CHCTeMa
0TCYeTa, TPACKTOPHS, PABHOMEPHOE MPSMOJIMHEHHOE IBUKEHHIE, PABHOYCKOPEHHOE U paBHO3aMEIJICHHOE
MPSIMOJIMHEHOE ~ JIBIDKCHMS, PaBHOIEPEMEHHOE JBWIXKEHHE, TMEpHOoJMYecKoe (BpallaresibHOEe U
KoJebaTebHOE) JABM)KCHUE, TAPMOHUYCCKHE KOJICOaHMsI, MHEPIIUAIbHAS CUCTEMa OTCYETa, HHEPTHOCTD,
CHJIa TSDKECTH, CHJIAa YIIPYTOCTH, CUJIa PEaKIUU OMOPbI, CUJla HATSHKEHUS, BEC Tella, CHJIa TPEHUS TOKOS,
CWJIa TPEHUS CKOJNbXKEHHUS, Cuja TPEHUs KaueHHUs, 3aMKHYTas CHCTEMa, PEaKTUBHOE JBIKEHUE;
YCTOMYMBOE, HEYCTOMYMBOE U O€3pa3jIMYHOE PAaBHOBECHS, MOTECHIMAJIBHBIE CHUJIbI, KOHCEpPBAaTHBHAs
cucTeMa, abCOJIFOTHO YIPYTUid U a0COJIIOTHO HEYIIPYTUH yAapbl, a0COIIOTHO TBEPAOE TEJO, pblyar, OJIOK,
LEHTP TSHKECTH TeJa, IEHTP MacC, BBIHYKJIEHHBIE, CBOOOIHbIE (COOCTBEHHBIE) U 3aTyXalolie KoJleOaHus,
anepuoNYecKoe IBUKEHHE, PE30HAHC, BOTHOBOW MPOIECC, MEXaHWUYECKas BOJIHA, MPOJOJIbHAS BOJIHA,
MoTNepeyHasi BOJIHA, TapMOHWYECKas BOJIHA, MOJAPU3AIMS, JIMHEWHO-TIONSIPU30BAHHAS MEXaHWYeCcKas
BOJIHA, TUIOCKOCTh MOJISIPU3AIIMM, CTOSYasi BOJHA, TyYHOCTH W Y3JIbl CTOSIYEH BOJIHBI, MOJBI KOJICOAHUIH,
3BYKOBas BOJIHA, BBICOTA 3BYKa, 3 ekt Jlormepa, TeMOp U TPOMKOCTh 3BYKa;
-JlaBaTh omnpezeneHus: GU3NUECKUX BEIWYUH: TepBas U BTOpas KOCMHUYECKHE CKOPOCTH, UMITYJIbC CHUJTIBI,
UMITYJIbC Tella, paboTa CHJIbl, TMOTEHIMaJIbHAs, KUHETHYECKas W TIOJIHAsg MEXaHW4YecKas JHEprus,
MOIIIHOCTh, MOMEHT CHJIbI, TUIEUO CHJIBI, aMILTUTY/a, YacToTa, mepuoa u ¢asza KojeOaHui, CTaTUYeCKoe
CMeIlleHne, IJTMHA BOJHBI, ”THTEHCUBHOCTh 3BYKa, YPOBEHb HHTEHCUBHOCTH 3BYKa,
-HCTIOb30BaTh I ONMKCAHUS MEXAaHMYECKOTO JIBIKEHUS KUHEMATHUYECKHE BENMYMHBI PalyC-BEKTOD,
nepeMenieHue, MmyTh, CPEIHSs MyTeBas CKOPOCTh, MTHOBEHHAsI U OTHOCUTENIbHAsI CKOPOCTH, MTHOBEHHOE
Y IEHTPOCTPEMUTEIILHOE YCKOPEHHs, TIEPUO/I U YaCTOTa BPAIlEHUs, YTII0Bas U JIMHEIHAs CKOPOCTH;
-pOpMYyIUpPOBATH: MPUHIUI WHEPLUHU, MPUHIUI OTHOCHUTENHHOCTU [ amuies, MPUHIUI CYHNEPIO3UIIUN
CWJI, 3aKOHbI HbIOTOHA, 3aKOH BCEMHPHOTO TATOTECHHUS, 3aKOH ['yKa, 3aKOHBI COXpaHEHHsI UMITyJIbca U
SHEPTHUH C YYETOM TPAHUIl KX PUMEHUMOCTH, YCIIOBUSI CTATHYECKOTO PABHOBECHS JIJISl TTOCTYIMATEIBHOTO
Y BpAIIaTeIbHOTO JBH)KCHUS,
-O0BSICHATh: TPUHIUI ACHCTBHUS KPYTWJIBHBIX BECOB, MPHUHIMI PEAKTHUBHOTO JIBHXKEHHS, pPa3IUUHe
3BYKOBBIX CUTHAJIOB IO TEMOPY U TPOMKOCTH;
-pa3bsACHATH: OCHOBHBIC ITOJIOKCHHSI KWHEMATHKH, TPEICKA3aTeIbHYI0 M OOBACHUTECIBHYIO (DYHKIIUH
KJIACCUYECKON MEXaHUKH;
-OMMCHIBATh: JIEMOHCTPAIIMOHHBIE ONBITH boins u onbiTel [amunes nns WCCIeAOBaHUS SIBICHUS
CBOOOHOTO MaJIeHUs TeJ; SKCIIEPUMEHTHI TI0 H3MEPEHUIO0 YCKOPEHHUS CBOOOTHOTO MAJACHUS U U3YUCHHIO
JBYOKCHHSI Tejla, OPOIICHHOTO TOPH30HTaJIbHO, OMBIT KaBeHaWIa 1O W3MEpPEHHWIO TPaBUTAIIMOHHOM
MMOCTOSTHHOM, JKCIIEPUMEHT 10 HM3MEPECHUI0 KOI(DQPHUIMEHTa TPEHHUS CKOJIBKEHUS; JKCIIEPUMEHT II0



MPOBEPKE 3aKOHA COXPAHEHUS DHEPIUU MPU ACHUCTBUM CHJI TSKECTU M YIPYTOCTH, JEMOHCTPALMOHHbBIC
OTMBITHI MO PACIPOCTPAHECHHIO MPOJOJIBHBIX BOJIH B MIPYKUHE U B ra3e, MONEPEUHbIX BOJH — B MPYXKUHE U
B IIHypEe, JKCIEPUMEHT IO H3MEpeHHI0 ¢ momomblo 3ddekra [lomiepa CKOPOCTH IBIKYITUXCS
O00BEKTOB: MAIllMH, aCTPOHOMUYECKUX OOBEKTOB;
-HaOJII0/1aTh U MHTEPIPETHUPOBATH PE3YNIbTaThl JEMOHCTPALIMOHHOTO ONBITA, MOATBEPKIAIOIIETO 3aKOH
UHEPIINY;
-MCCJIEI0BATh: JIBUKEHUE TeJIa M0 OKPYKHOCTH IOJ] ACHCTBUEM CHUJI TSKECTU U YIPYTOCTH, BO3MOYKHbIC
TPAECKTOPHHM TeNA, IBUKYIIETOCS B TPABUTALIMOHHOM I10JIE, IBUKEHUE CITYTHUKOB U IIJIAHET; 3aBUCUMOCTD
neproja KojaeOaHui MPYKUHHOTO MasTHUKA OT KECTKOCTU TMPYKUHBI U MAacChl TPy3a, MaTEMaTHIECKOTO
MasTHHKA — OT JUIMHBI HUTU ¥ YCKOPEHUS CBOOOIHOTO MaJACHUS, paCIPOCTPAHCHHE CEMCMUYECKUX BOJTH,
SIBJICHUE MOJIAPU3ALINH;
-JieNaTh BBIBOJBI: 00 OCOOEHHOCTSX CBOOOMHOTO IMAJeHUsSI TET B BaKyyMe U B BO3AYXE, CPAaBHUBATH HX
TPACKTOPHHM; O MEXAHU3ME BO3HMKHOBEHHUS CWJIbl YIPYTOCTH C IOMOIIBIO MEXAHMYECKOW MOJEIIH
KpUCTauia; O MPEUMYIIECTBAX MCIOJIb30BAHUS DHEPreTUUYECKOrO MOAXO0Ja NMPH PEIICHUHU psiaa 3ajaad
JUHAMUKH; O IETAIISIX MEXIYHAPOIHBIX KOCMUYECKUX MPOrPaMM, UCIOJIb3Ysl 3HAHUS O MEPBOMl U BTOPOI
KOCMHUYECKUX CKOPOCTSIX;
-IIPOTHO3UPOBATh BJIIMSHHE HEBECOMOCTHM HA MOBEJCHHE KOCMOHABTOB MPH UIMTEIBHBIX KOCMHYECKHX
T0JIeTaX, BO3MOXKHBIE BAPUAHTHI BEIHYKJICHHBIX KOJIEOaHHUI OTHOTO U TOTO K€ MPYKUHHOTO MAasTHHKA B
cpeaax ¢ pa3HOM MIIOTHOCTHIO;
-IIPUMEHSTH MTOJYYECHHbBIC 3HAHUS ISl PEIICHUS TPAKTUYECKUX 3a/1a4.

MogexkyasipHasi GU3MKA ¥ TEPMOAUHAMUKA
Buvinycknuk na y2nyoneHnom ypoene Hayuumca.
-l1aBaThb ONpPENENICHUs MOHSATUH: MOJIEKyla, aTOM, HW30TON, OTHOCHUTEIbHAas aTOMHAas Macca, MOJlb,
MOCTOSIHHAsT ABOTa/Ipo, CTAIlMOHAPHOE PABHOBECHOE COCTOSIHHE rasza, TeMIlepaTypa Teia, aOCOTIOTHBIN
HYJIb TEMIIEPaTyphl, H30IMPOIECC, M30TCPMHUUCCKHA, H300apHBIA W M3O0XOPHBIA TpPOIECcChl, (a3oBBIN
Mepexo/l, Map, HACHIIIEHHbIA Tap, UCHapeHue, KUMEHUEe, KOHJCHCAIMs, MOBEPXHOCTHOE HATSKEHUE,
CMayMBaHHWE, MEHHUCK, yroJl CMauyuMBaHMs, KaOWUIAPHOCTb, IUIABJICEHUE, KPUCTAUIM3aLMs, YAelIbHas
TEIUIOTA IJIABJICHUS, KPUCTAIIMYECKAsl PELIETKA, dJIEMEHTapHas S4elKa, MOHOKPUCTAILI, TOJMKPUCTAILI,
amMopHBIC Tena, KOMITO3UTBI, MOJUMOP(GU3M, aHWU30TPONUs, H30TponHus, Achopmarus (ympyras,
MJIaCTUYECKas), YUCIO CTETMeHeld CBOOOJbI, TEIIOOOMEH, TEIIOM30JIMPOBaHHAs CHCTeMa, aanabaTHBIH
MPOLIECC, TETJIOBbIE IBUTATENN, 3aMKHYTBIN ITUKII, HEOOPATUMBIN MTPOIIECC;
-l1aBaTh OMNpeAeNieHus] (PU3NYECKHX BEIWYMH: KpPUTHYECKas TeMmIeparypa, yAeJbHas TemioTa
napooOpa3oBaHus, TeMIEpaTypa KUIEHUs, TOYKa POCHI, JTaBJICHHE HACBHIIICHHOTO Tapa, OTHOCUTEIbHAs
BJIA)XHOCTh BO3/lyXd, CHJIa ITIOBEPXHOCTHOI'O HATSHKEHUS, MEXAHMYECKOE HAIPSIKEHHE, OTHOCUTEIIBHOE
YUIMHEHHUE, TIPENEN YIPYTrOCTH, IIPEAEN IMIPOYHOCTH IPU PACTSIKEHUU U CKATUU, BHYTPEHHSS DHEPIUs,
konuyecTBO TeroThl, KITJ[ TenioBoro asurares;
-MCTOJIb30BaTh CTATUCTUYECKUM TOAXOM I ONUCAHUS TOBEJCHUS COBOKYITHOCTH OOJIBIIIOTO YHCTa
YaCTHULL, BKJIIFOYAIOIINUN BBEICHUE MUKPOCKOIIMYECKHUX U MAKPOCKOIIMYECKUX NTapaMETPOB;
-pa3bACHATH OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-KUHETUYECKON TEOPUH CTPOCHHUS BEILECTBA;
-KJIacCU(UIIMPOBATH arperaTHhIE COCTOSIHUS BEIECTBA;
-XapaKTepru30BaTh U3MEHEHHS CTPYKTYPbI arperaTHhIX COCTOSIHUI BeIeCTBa TPH (a30BhIX MEPEX0/1ax;
-(popMyTUpPOBaATh: YCIOBUS HACaTHbHOCTH Ta3a, 3aKoH [ 'yka, 3aKOHbI TePMOIUHAMUKY;
-ONUCHIBATD: SBJICHUE MOHHU3ALMU; JTEMOHCTPALMOHHBIE SKCIIEPUMEHTBI, MO3BOJSIONIME YCTAHOBUTD IS
ra3a B3aWMOCBSI3b MEXK]y €ro JaBJieHHEeM, OOBEMOM, MAacCOM W TEMIEPaTypou; IKCIEPUMEHT: II0
M3y4YEHUI0 M30TEPMUYECKOTO Tpollecca B rase, Mo M3yYeHUI0 KaMWUISIPHBIX SIBJICHUH, 00YCIOBICHHBIX
IMOBEPXHOCTHBIM HATSKEHUEM KUIKOCTH, I10 U3MEPEHUIO YIEIBHON TEMIOEMKOCTH BELIECTBA;
-00BSICHATH: BIHSHUE COJHEYHOTO BeTpa Ha atmocdepy 3emild, OMBIT C pacHpelesieHHeM YacTHIl
WJICAJTBHOTO Ta3a Mo JBYM IMOJOBUHAM COCYZa, Fa30BbIE€ 3aKOHBI HA OCHOBE MOJIEKYJISIPHO-KMHETUYECKOM
TEOPUH CTPOCHHS BEIIECTBA, OTIMUME KPUCTALIMYECKUX TBEPIBIX TENl OT aMOP(HBIX, OCOOCHHOCTH
TEMIIEPATYPhI KaK MMapaMeTpa COCTOSIHUS CUCTEMBI, IIPUHLIUII IEUCTBUSI TETUIOBBIX JIBUTATEIIEH;
-IIPEACTABIATH PACHPEACICHUE MOJIEKYJ UAEATIBHOIO Ira3a M0 CKOPOCTSIM;



-HaOMIOAaTh W MHTEPIPETUPOBATH: SBICHUE CMAaYMBaHUS W KAMWUSIPHBIC SBICHHS, MPOTEKAIOIINE B
MPUPOJIE W OBITY; PE3yabTaThl OMBITOB, WILTIOCTPUPYIOIIMX U3MEHEHHE BHYTPEHHEH SHEpPTUU Teja MpHu
COBEPIIICHUH padoTHI, siBJIeHUE AU Dy3un;

-cTpouTh TpaduKd 3aBUCUMOCTH TEMIIEpaTypbl Telda OT BPEMEHU IpPU HArpEeBaHWUU, KHIICHUU,
KOHJICHCAIINH, OXJIAKICHUH, HAXOIUTh U3 TPaPUKOB 3HAYCHHSI HEOOXOIUMBIX BEJTMYUH;

-orieHuBaTh KII] pa3nuyHbIX TEMIOBBIX IBUTATEINICH;

-JIeJIaTh BBIBOJ O TOM, UTO siBJIcHUE UG Y3HuH SBISETCS HEOOPATUMBIM IIPOIIECCOM;

-IIPUMEHSTh TIOTyYCHHBIC 3HAHUS K 00BSICHEHUIO SBJICHHM, HA0IF0ITAEMBIX B TIPUPOJIE U OBITY.

DIeKTPOAMHAMUKA
Boinycknuk na y2nyoneHnom ypoeéne Hayuumcs:
-laBaTh OIPEACIICHUs IOHATUN: TOYEYHBIM JJIEKTPUUYECKUN 3apsill, JJIEKTPUYECKOE B3aMMOJEHCTBHE,
JJIEKTPU3ALMSL  TEJ, JJIEKTPUYECKH HW30JMPOBAHHAS CHUCTEMA TEJ, DJJIEKTPUYECKOE II0JIe, JIMHUU
HAIPSDKEHHOCTH  JJIEKTPOCTATHYECKOTO  IOJS, OSKBUIOTCHLUAIbHAs IIOBEPXHOCTb, KOHIEHCATOD,
CBOOOJHBIC U CBSI3aHHBIC 3apsibl, IPOBOJHUKHU, TUICKTPUKH, MOIYIPOBOAHUKH; 3JIEKTPUYECKUH TOK,
MOCTOSIHHBIA AIEKTPUYECKUN TOK, UCTOYHUK TOKA, CTOPOHHHE CHUJIBI, JBIPKA, MU30TOMHYSCKUN P (DeKT,
IIOCJIEIOBATEIPHOE M NApPAJIIEIIBHOE COCIMHEHMS IPOBOJAHMKOB. KYIIEPOBCKHE IIapbl JJIEKTPOHOB,
JJEKTPOJINUTHI, JNEKTPOJINTUYECKAS JUccoLranus, CTEIICHb JMCCOLMALINH, AJIEKTPOJIN3,
JIEKTPOMAarHuTHasi UHAYKLUSA, UHAYKLIUOHHBIA TOK, CAMOMHAYKLIMS, TOKH 3aMbIKaHUS U Pa3MbIKAaHUS,
TpaHchopmaTop, KojeOaTenbHBI KOHTYp, PE30HAHC B KOJIeOATEIbHOM KOHTYpE, COOCTBEHHas |
IIPUMECHAass IPOBOJMMOCTb, JOHOPHBIE M AaKLENTOPHBIE NIPHUMECH, P-N-IIEPEXOJ, 3aNUPAIOLIUM CIIOW,
BBINPSIMIICHUE MEPEMEHHOI0 TOKa, TPAH3UCTOP; JIEKTPOMArHuWTHas BOJHA, Oeryuias rapMoOHHYecKas
3JIEKTPOMAarHUTHAsl BOJIHA, IUIOCKOIOJIIPU30BaHHAas! (MM JIMHEHHO~TIOJIAPU30BAHHAs ) 3J€KTPOMAarHUTHAs
BOJTIHA, IJIOCKOCTD MOJISIPU3ALIUH JICKTPOMArHUTHOW BOJIHBI, (PPOHT BOJIHBI, JIyd, PaIHOCBS3b, MOTYIISIUS
U JEMOAYJSILMUS .CUTHAJA, AMIUIATYAHAs M 4YacTOTHAs MOXYJLLUSA; MHHUMOE M JIEUCTBUTEIIBHOE
n300pakeHus], TpeIoMIIEHHE, OJIHOE BHYTPEHHEE OTpa)kKeHHUe, JUCIEePCUs CBETa, TOUECUHBIH HCTOYHHMK
CBETa, JIMH3a, (POKAIbHAS IUIOCKOCTh, aKKOMOJALMS, JIYa; MOHOXPOMAaTHYECKas BOJIHA, KOTE€PEHTHbIE
BOJIHBI U HICTOUYHUKH, HHTEPPEPEHIIHS, TPOCBETICHUE ONTUKH, TU(pakuus, 30Ha Openens;
-laBaTh MOHATHS (U3MYECKUX BeNMUuyuH: cwia Toka, J/IC, compoTuBieHHME NPOBOAHMKA, MOIIHOCTh
JJIEKTPUYECKOTO TOKA; MArHUTHOE B3aUMOACUCTBUE, JIMHUM MAarHUTHOW WHIYKLHMH, OJHOPOIHOE
MarHuTHOE ToJie, COOCTBEHHass MHIYKLHUS, JMAMarHeTHUKW, I[apaMarHeTHKH, (eppoMarHeTuky,
OCTaTOYHAasl HAaMarHM4€HHOCTb, KpUBasi HaMarHMYMBAaHUS; JUIMHA BOJIHBI, IOTOK DHEPTUU U IUIOTHOCTh
ITIOTOKA YHEPTUU AJIEKTPOMATHUTHON BOJIHBI, MHTEHCUBHOCTD 3JIEKTPOMArHUTHOW BOJIHBI, YTOJ MAJICHMUS,
yrojl OTPaKE€HUs, Yroj MpeIoMIIeHHusi, aOCONIOTBBIA MOKa3aTeNlb MPEIOMICHHUS CPEAbl, Yrol MOJIHOTO
BHYTPEHHETO OTPAKEHUs, IIPEIOMIISAIOIINAN YOI IIPU3MBI, TMHEHHOE YBEIUYEHUE ONTUYECKON CUCTEMBI,
ONTHYECKasl CWja JIMH3BL, MONEPEYHOE YBEIMYECHHE JIMH3BI, PACCTOSHHME HAWIYYILIErO 3PEHMs, YIJIOBOE
YBEIIMYCHHUE;
-JlaBaTh OmNpeAeNeHus (PU3NYECKHX BEJIWYMH: HANpPSHKEHHOCTh AJIEKTPOCTATUYECKOTO IO0JIs, MOTEHIIHAI
JJIEKTPOCTATUYECKOTO MOJIsA, PA3HOCTh MOTEHIUAIOB, OTHOCUTENIbHAS AUDIEKTPUUYECKAs IIPOHULIAEMOCTD
Cpelbl, AJIEKTPOEMKOCTh YEJUHEHHOTO IIPOBOJHUKA, JIEKTPOEMKOCTh KOHJEHCATOPa; BEKTOP MarHUTHOM
WHIYKIIMM, MarHUTHBIA TNOTOK, cuia Awmmepa, cwia JlopeHa, UHIYKTUBHOCTb KOHTYypa, MarHUTHas
MIPOHHUIIAEMOCTh Cpe/ibl; KO3 (PUIIMEHT TpaHCPOPMALIUY;
- OIUCBIBATh JIEMOHCTpalMOHHbIE ONBITHI dapajes ¢ KaTylIKaMd U IIOCTOSHHBIM MAarHUTOM, OIIBITHI
I'enpwu, sBIEHNE 2EKTPOMArHUTHOW WHIYKLINH;
-00BSICHATh MPHUHLMIT ACUCTBUS: KPYTUIBHBIX BECOB, CBETOKOIMPOBAJIHLHOM MAaIIMHBI, BO3MOXXHOCTh
UCIIOJIb30BAaHUs SIBJICHUS DJIEKTPU3ALUU IPU TOJYYCHUHM IAKTUIOCKOIMUYECKUX OTIEYATKOB, IPHUHLIMII
OYHMCTKH Ta3a OT YroJbHOU MU C TTOMOIIBIO 3JIEKTPOCTATHUECKOTO (PUIIBTPA;
-00BSICHATH: 3aBUCUMOCTD 3JIEKTPOEMKOCTH IJIOCKOT0 KOHJIEHCATOpa OT IJIOLIa/IM MJIACTHH U PACCTOSHUS
MEXy HUMH;
-popMynupoBaTh: 3aKOH COXpaHEHHs »HIEKTPUYECKOro 3apsaa M 3akoH KynoHa, TpaHUIBl HX
IIpUMEHUMOCTH; npuHuuN [rolireHca-OpenHens, yCaO0BUS MHUHMMYMOB M MakCUMYMOB IIpU
UHTEp(PEpPEeHINN BOJIH, YCIOBHS NU(PAKIMOHHOIO MUHUMYMa Ha WIEJIM W TJIaBHBIX MaKCUMYMOB MpHU
TUGPaKIIU CBETa Ha PELIETKE;



-yCTaHABJIMBATh AHAJIOTUIO MEXIY 3aKOHOM KyIlloHa ¥ 3aKOHOM BCEMHUPHOTO TATOTEHUS; (HOPMYINPOBATH
3akoHbl OMa It OJHOPOAHOTO NPOBOAHMKA, JUIi 3aMKHYTOM 1€ C OJHUM M HECKOJbKUMHU
HWCTOYHHUKaMH, 3aKoH Dapanes;

- paccunthiBaTh DJ{C ranbBaHMYECKOIO JIEMEHTA;

- MCCJIEIOBATh CMEIIAHHOE COMPOTHBIICHUE MIPOBOJIHUKOB; - HAOIIOIaTh M HHTEPIPETUPOBATH TETLIOBOEC
JEHCTBUE IIEKTPUICCKOTO TOKA, TIEpe1adyy MOITHOCTH OT UCTOYHHMKA K MTOTPEOUTEITIO;

- ONpENENsATh HalpaBJICHUE BEKTOpA MAarHUTHOW WHIYKIIMU W CHJIbI, JICUCTBYIOLIEH Ha MPOBOIAHUK C
TOKOM B MarHUTHOM TI0JI€;

- (opMyIHpOBaTh MPaBUIO OypaBUMKa W MPABWIO JEBOW PYKH, MPUHIUIBI CYMEPIO3UIIUN MAarHUTHBIX
MoJiei, 3aKoH AMIepa;

-OIMMKUCHIBATh: JICMOHCTPAIMOHHBIE SKCIEPUMEHTHI MO AJIEKTPU3ALUUA TEN U OOBICHITH UX PE3yJbTaThI;
SKCIEPUMEHT 10 U3MEPEHUIO IEKTPOEMKOCTH KOHJIEHCATOPA; OMUCHIBATH JEMOHCTPALMOHHBIN ONBIT Ha
MOCJIEIOBATEIbHOE U MAapaJUIeIbHOE COCIMHEHHMS IPOBOJHUKOB, CAMOCTOSTEIBHO IPOBEICHHBIN
SKCIEPUMEHT IO M3MEPEHUIO CHUJIbI TOKA M HANPSHKEHUS C MOMOIIBI0 aMIIEpMETpa M BOJBTMETpA, IO
mmepernto DJIC W BHYTPEHHErO COINPOTHUBIICHHS TPOBOJAHHMKA;, OMNHUCHIBATh (yHIaMEHTAJIbHbBIC
(dusnueckre ombITH JpcTena u Amrepa, MOBEACHUE PaMKH C TOKOM B OJHOPOJAHOM MAarHUTHOM IIOJIE,
B3aHMOJICHCTBHE TOKOB;

- OOBSACHATHh MPUHIIMIT JESHCTBHS JJICKTPOU3ZMEPUTEIBHOIO MPUOOpa MarHUTORJICKTPUUECKONW CHCTEMBI,
AJICKTPOJIBUTATENIsl IIOCTOSTHHOT'O TOKa, MacccIeKTporpada 1 MUKIOTpoHA; TpaHc(hopmaTopa, TeHeparopa
MEPEMEHHOTO TOKA; MPUBOIUTH MPUMEPHI UCIIOJIB30BAHUSA JACTEKTOPE METAJIa B a3pOIOPTy, B MOE3/€ Ha
MarHuTHON mosymike, 0pIToBeIXx CBU-meuax, 3amucu U BOCTIPOU3BEICHUN HH(POPMAIINH, B TeHEpaTOpax
MEPEMEHHOTO TOKA; OOBSICHATH IPUHIIUIIBI ITEPEAAYN FICKTPOIHEPTUU Ha OOJIBIITUE PACCTOSHUS.

- CTPOUTH U300paKEHUS U XOJ JIydel Mpu MPeIoMIICHUH CBETa, H300pakeHHe MpeaMeTa B coOuparomieit
U PACCEWBAIOIICH JIMH3aX; OMPEACIATh IOJOXKEHUS HW300paKCHHs IMPEJAMETa B JIMH3E C ITOMOIIBIO
(GOpMyIIbI TOHKOW JIMH3BI; AHAJIM3UPOBATH YCIIOBEYCCKHH TJIa3 KaK ONTHYECKYK) CHUCTEMY; -
KOPPEKTUPOBATh C IOMOIIBID OYKOB ACPEKTHl 3PCHHS; OOBSACHATH NMPHUHIUI JCUCTBUS ONTHYECKHUX
pruOOpPOB, YBETUUYHUBAIOIIUX YIOJI 3PEHUS: Yy, MUKPOCKOII, T€JIECKOTT,

-IIPUMEHSTh TOJIYYCHHBIC 3HAHUS 11 OOBSICHEHUS] HEM3BECTHBIX PAHEE DJEKTPUUYCCKHUX SIBJICHUM, IS
pelieHust MpaKTUYECKHUX 3aj1ay.

OcHOBBI cTICHMATBHON TEOPHH OTHOCUTEJILHOCTH

Buinycknuk na y2nyonennom ypoene nayuumcs.
-laBaTh ONpEeJeNeHUs MOoHATUM: panuyc llIBapmmmiabaa, TOpU30HT COOBITHUH, COOCTBEHHOE BpEM,
JHEPrus MOKOs TeNa;
-(opMynupoBaTh MOCTYNATHI CHEUATBLHON TEOPUU OTHOCUTEIILHOCTH U CIEJICTBHS U3 HUX; YCIOBUS, IPH
KOTOPBIX IPOUCXOAUT aHHUTUIISILIUS U POKJICHHUE Mapbl YaCTHUILL;
-OINUCHIBAaTh MPUHIMIMAIBHYIO cXeMy onbiTa Maiikenbcona—Mopiu;
-JleN1aTh BBIBOJ, YTO CKOPOCTh CBETa — MAaKCHMAJIbHO BO3MOXKHAasi CKOPOCTh PACIpPOCTpaHEeHUs JTH000To
B3alMOJEICTBYS;
-OLIEHUBATh KPUTHUECKUN PaJINyC YEPHOU JIbIPbI, SHEPTUIO MTOKOS YACTHII,
-00BSICHATh 3(PPEeKT 3aMeasieHuss BPEMEHM, OMNpPENeNsITh COOCTBEHHOE BpEMs, BpeMsi B pa3HbIX
MHEPILHUAIBHBIX CUCTEMAaX OTCUETa, OJHOBPEMEHHOCTh COOBITHIA;
-[IPUMEHSATD PEIATUBUCTCKUI 3aKOH CJI0KEHUS CKOPOCTEH JIJIsl peLIeHMsI IPAaKTUYECKUX 3a1a4.

Keanmoesasn ¢pusurka. @uzuxa amoma u arToMHOI0 20pa
Buinycknuk na y2nyonennom yposne nayuumcs.
- J1aBaTh ONPEIEICHUS TMOHATUN: MPOTOHHO-HEHUTPOHHAST MOJENb s/ipa, MU30TOIBI, PaJHOaKTUBHOCTD,
anb(a- u Oera-pacrnaj, raMMa-u3JIydeHHe, UICKYCCTBEHHAs PaJHOAaKTUBHOCTD, LIEMHAs PeaKlus JeIeHus,
SJIEPHBIA pEaKTOp, TEPMOSAIEPHBIN CHUHTE3; 3JIEMEHTapHble 4YacTULbl, (yHIaMEHTAJIbHbIE YaCTHIIbI,
aHTUYaCTUIa, AHHUTWJISALMS, JENTOHHBIA 3apsijl, MEePEeHOCUYHK B3aUMOJEHCTBUS, OapUOHHBIA 3apsi,
aJIpOHBI. JIENTOHBI, ME30HBI, OAPHOHBI, THIIEPOHBI, KBAPKH, TITIOOHBI;
- J1aBaTh MOHATHUA (U3UUECKUX BEJIWYMH: yJeNbHas SHEpPIus CBs3H, NEpUO] IMOoJypacnaja, aKTUBHOCTb
PaZMOaKTUBHOIO BEIIECTBA, DHEPIeTUYECKUI BBIXOJ SACPHOM peakiuu, Kod(p(GUIUEHT pa3MHOXKEHUS
HEHUTPOHOB, KPUTUYECKAsi Macca, /1032 MOTJIOUIEHHOTO U3JTyuyeHus, KOOPPHUIIMEHT KauecTBa;



- OOBSICHATDH MPUHIIMIT JEHCTBUS SAEPHOTO PEAKTOPA;
- 00BSCHATD CIIOCOOBI 0OecIeueHns 0€30MTaCHOCTH SAEPHBIX peakTopoB U ADC;
- TIPOTHO3UPOBATh KOHTPOJIUPYEMBIM €CTECTBEHHBIN paJuallMOHHBIN ()OH, a TakXKe palHOHAIbHOE
IIPUPOIONOJB30BaHUE TIPU BHEAPEHUH YyIIpaBisieMoro TepmosiiepHoro cunresa (YTC).
- KJTacCU(hUIMPOBATH FIIEMEHTAPHBIC YACTULIBI, IOJPA3/IEIIsis UX Ha JICNITOHBI U aPOHBI,
- popmynupoBaTh npuHuun [laysu, 3aK0HbI COXpaHEHUs JIENTOHHOTO U OAPHOHHOTO 3apPsIIOB;
- OIIUCBIBATH CTPYKTYPY aJIPOHOB, IIBET U apOMaT KBapKOB;
- IPUBOJIUTH IPUMEPHI ME30HOB, TUTICPOHOB, TIIFOOHOB.
Crtpoenne BcesieHHOi
Boinycknuk na y2nyoneHnom yposne Hayuumcs.
- JlaBaTh OMNpeAeNCHUS MOHSATHI: aCTPOHOMUYECKUE CTPYKTYpBI, TUIaHETHAs CUCTEMa; 3Be37a, 3BE3HOE
CKOIIJICHHE, TAJIaKTUKH, CKOIUIGHHE W CBEpPXCKOIUIGHHWE TallakTUK, BceneHHas, Oenblii Kapiuk,
HEUTpOHHAs 3BE€3/1a, YepHas [bIpa, KPUTUYECKAas IUIOTHOCTh BCENEHHOM, pPEIMKTOBOE HW3JIYyYCHH,
MIPOTOH-TNIPOTOHHBIN IIUKJ, KOMETA, aCTEPOUI, MyJIbCap;
- UHTEPIPETUPOBAThH PE3yIbTaThl HAOMIOAeHH Xa00ia 0 pa3dberaHuu rajlakTuk;
- QopmynupoBarh 3aKkoH Xa00ia; - KIacCU(UIIMPOBATH OCHOBHBIC TEPUOMBI 3BOJIONMU BceeneHHOU
nocae bonporo B3peIBa;
- IPEICTABIATH MOCIEI0BATEILHOCTh 00pa30BaHUs IEPBUYHOTO BEIllleCcTBa BO BeeneHHoil;
- 00BSCHATD MPOLIECC IBOJIOIUY 3Be3/1, 00pa3oBaHus U 3BOMIONMHA COTHEYHON CHCTEMBI,
- ¢ momomplo Mojenu PpuamaHa TPEACTABIATH BO3MOXKHBIC CIICHAPHH HBOJIONUHN BceneHHOil B
Oymymiem

BoinyckHuk na yenyoneHHoM ypoeHe ROAYUUNL 603MOHCHOCHb HAYUUMbCA:

* NPOGePAMb  IKCNEPUMEHMATbHLIMU —~ CPEOCMBAMU  8bI0BUHYMblE — 2UNOME3bl,  DOPMYIUPYS  Yelb
UCCe008aHUsL, HA OCHOBE 3HANUSL OCHOBONONA2AIOWUX DUBUUECKUX 3AKOHOMEPHOCMEU U 3AKOHO8,

* ONUCLIBAMb U AHATUZUPOBAMb NOJYUEHHYIO 8 De3Vlbmame NPOEeOeHHbIX QU3UYECKUX IKCNEPUMEHNMO8
unghopmayuro, onpeoenimo ee 00CMOBEPHOCHb,

* NOHUMAMb U OOBACHAMb CUCMEMHYIO C8:A3b MENHCOY OCHOBONONALAIOUWUMU HAYUHBIMU NOHAMUAMU.
NPOCMPAaHCcmeo, 8pems, mamepus (6euecmeso, noe), 08UNCeHue, CUId, IHeP2Usl;

* peuams IKCNEPUMEHMANbHBLE, KAYECMBEHHbIE U KOIUYECTBEHHbIE 3A0aAUU NOBIUEHHO20 YPOBHSL
CILOJCHOCMU, UCNONb3YS PUUYeCKUe 3aKOHbL, A MAKJ’Ce YPABHEHUS, C853bl8arouue pusuiecKue
BENUYUHDL;

* QHATU3UPOBAMb 2PAHUYLL NPUMEHUMOCMU (DU3UYECKUX 3AKOHO8, NOHUMAMb 6CeoOWUll Xapaxmep
PYHOAMEHMATLHBIX 3AKOHO8 U 02PAHUYEHHOCb UCNOIb308AHUSL YACTIHBIX 3AKOHO8,

* hopmynuposams u pewams HOGble 3a0ayl, BO3HUKANOWUE 6 X00e YUeOHO-UCCIe008AMENbCKOU U
NPOEKmMHOU OesimeIbHOCMU,

* ycosepulencmeosams npudOpsl U Memoobl UCCIe008aHUS 8 COOMBEMCMBUU C NOCMABIEHHOU 3a0ayell;

* UCNONIL308AMb  MEMOObl  MAMEMAMU4ecKo20  MOOEIUPOBAHUs, 6 MOM  Yucie npocmetiuiue
cmamucmuyecKkue Memoovl st 06paboOmMKU pe3yibmamos KCNePUMEHma.

Obecneuumv  docmudiceHue NIAAHUPYEMbIX —Pe3yIbMAamo8 O0CB0eHUsl OCHOBHOU  00paA3068amenbHOll
npocpamMmyl, Co30amb OCHOBY OJisi CAMOCMOSAMENbHO20 YCNEWHO20 YCBOEHUsI 00YUAUWUMUCST HOBLIX
3HAHULL, YMeHUll, 8UO08 U CNOCO008 0esmerbHOCIU O0NHCeH CUCMEMHO-0esmelbHOCIMHbIU No0X00. B
coomeemcmeuy ¢ 9MUM  HOOXO0OM UMEHHO AKMUBHOCHMb 00YUAIOWUXCA NPUSHAEMCS  OCHOBOU
00CMUICEHUSL PA3BUBAIOWUX Yelell 00pa308aHUsi — 3HAHUA He Nepedaromcsi 8 20mogom euode, d
000b18AIOMCA YUAWUMUCS 8 NPOYecce NOZHABAMENbHOU 0esiMeNbHOCHU.

Oonum u3z nymetl nO8bIULEHUSE MOMUBAYUU U IPDEKMUBHOCTIU Y4eOHOU 0esmelbHOCMU 8 CpeOHell WKOe
ABNAEMCA BKIIOYUEHUe YUAWUXCS 8 YUeOHO-UCCIe008aAMENbCKYIO U NPOEKMHYI0 0esimelbHOCMb, KOMOPAs.
umeem cueoyoujue 0COOeHHOCmu:

1) yenu u 3a0auu smux 6uU008 OesMEeNbHOCMU YUAWUXCS ONPeoelsiiomcs: KAK Ux JUYHOCTHbIMU
mMomueamu, maxk U COYUANbHbIMU. Dmo O3Hayaem, 4mo MmMakas OesimeibHOCMb OO0NNCHA Oblmb
HanpaejieHa He MOJbLKO HA NOBblUeHUe KOMHEMEeHMHOCMU NOOPOCMKO8 6 HNpPeOMemHOU obracmu



onpeoeneHnbix yueOHbIX OUCYUNIUH, He MOIbKO HA pazeumue ux cnocoOHoCmel, HO U HA CO30aHue
npoOyKma, umerue2o 3Ha4uUMoCms OJist Opyeux;

2) yuebHO-uccre0o8amenbCcKas U NPOeKmHas O0esmenbHOCMb O0JNHCHA ObiMb OpPeaHUu308aHd MAaKuM
0b6pazom, umodvl yuawuecs CMO2IU peanu308ams C80U NOMPEOHOCMU 6 O0OWeHUU CO 3HAYUMbBIMU,
peepenmuviMu epynnamu 0OHOKIACCHUKO, yuumenel u m. 0. Cmpos paziuyHo2o pooa OMHOWEHUs 6
Xo0e yeneHanpaeneHHou, HNOUCKOBOU, MBOPYECKOU U NPOOYKMUBHOU OesmelbHOCY, NOOPOCMKU
081a0e8am HOPMAMU 3AUMOOMHOUEHUL C PASHLIMU JTHOObMU, YMEHUAMU Nepexooums om 00H020 8U0d
obwenuss K Opy2omy, HNpuodopemarom HAaBbIKU UHOUBUOYANbHOU CAMOCMOAMENbHOU pabomsl U
compyOHU4ecmea 8 KoJleKmuee,

3) opeanuzayus yueOHO-UCCIEO08AMENbCKUX U NPOEKMHBLIX pabom WKOIbHUKO8 obecneuusaem
couemanue paziudHbIX 8UO08 NO3HABAMENbHOU OesmenbHocmu. B amux eudax OdesmenvHocmu mo2ym
Obimb  8OCcmMpeO08aHbl  NPAKMUYECKU a100ble  CROCOOHOCMU NOOPOCMKO8, pPeanu308aHbl  JUYHbIE
npucmpacmus K momy uiu UHOMy 6uoy 0esimeabHOCmu.

B pe3ynemame yuebno-uccnedoeamenvCcKoil u NpOEKMHOU 0eAmenbHOCMU GbINYCKHUK NOJIyYUm
npeocmaenienue:

* 0 Qunocogckux u MemooonoSUHecKUX OCHOBAHUAX HAVUHOU OesAMeNbHOCMU U HAYYHBIX Memoodx,
NPUMEHSAEMBLX 8 UCCTIe008AMENbCKOU U NPOEKMHOU 0esAmenlbHOCMU,

* 0 MAaKux HNOHAMUAX, KAK KOHYenyus, HAy4Hdas 2unomesda, Memoo, 3IKCNepUMeHm, HAO0e’CHOCMb
aunomesvl, MoOelb, Memoo coOopa u Memoo aHaAIU3a OAHHbLIX;

*0 MOM, ueM OMIUYAIOMCS UCCIe008aHUS 6 2YMAHUMAPHLIX O001ACmAX Om UCCIe008aHULl 8
ecmeCcmeeHHbIX HAYKAX,

* 00 ucmopuu HayKu,

* 0 HOGeUWUX paspabomkax 6 ob1acmu HayKu U MexHoar02Ul;

*0 Npasunax U 3aKOHAX, pe2YIUPYIOWUX OMHOWIeHUs 6 HAYYHOU, U300pemamenbckol U
uccne006amenbCKoll 001acmsax 0essmenbHoCmu (namexwmuoe npaso, 3awuma aeémopcKo2o npasa u m. n.);
* 0 OeamenbHOCMU Op2aHU3ayull, cooowecme u Cmpykmyp, 3aUHMepecOBaHHbIX 6 pe3Vlbmamax
Uccre008anuil U npedoCmasisiowux pecypcsl 0Jisl NPO8eOeHUs UCCIe008aAHUL U Pearu3ayul NpoeKmos
(Ghonowi, cocyoapcmeentvle cmpyKkmypol, KpayophanouHzoevle CMpyKmypol u m. n.).

Boinycknuk cmoxncem:

* pewiams 3a0ayul, HaxX00AWUeCs Ha CMbIKEe HECKOILKUX YUeOHbIX OUCYUNIUH (MedHCnpeOMemHuble 3a0aill);
* UCNONIL308AMb OCHOBHOU ANCOPUMM UCCIE008AHUSA NPU PEULeHUU C8OUX Y1eOHO-NO3HABAMENbHBIX 3a0al,
* UCNONIL308AMb OCHOBHblE NPUHYUNLL NPOEKMHOU OesameNbHOCU NPU  peuleHul Cc80ux YueOHO-
NO3HABAMENbHBIX 3A0a4 U 3A0aY, B0ZHUKAIOWUX 8 KYIbIMYPHOU U COYUATbHOU HCUSHU,

* UCNONIL308AMb  IJIEMEHMbL MAMEMAMULECKO20 MOOeIUPOBAHUs NpU pPeuleHUul UCCI1e008amenbCKux
3a0ay;

* UCNONIL308AMb  DNIEMEHMbL  MAMEMAMUYECK020  aHAIU3a 0N UHMepnpemayuu  pe3yibmamos,
NOJIYYEHHBIX 8 X00€e YYeOHO-UCCIe008aMeNbCKOU pabombl.

C mouku 3penus popmupoeanus yHUGEPCAIbHbIX YUEOHBIX OCLICMEUIL 8 X00€ 0C60EHU NPUHUUNOE
YuebHo-uccned06amenbcKoll u NPOEKMHOU 0eAmeIbHOCIU 8bINYCKHUK HAYUUMCA:

* popmynuposamv HayuHylo 2unomesy, CMagUMb Yelb 8 PAMKAX UCCIe008AHUs U NPOEKMUPOBAHUS,
UCX0035L U3 KYIbMYPHOU HOPMbL U CO0OPA3YACH C NpedcmasieHusmu 0o oouem onaze;

* 60CCMAHABIUBAMb KOHMEKCMbL U NYMU pA3GUMUS MO20 UMY UHO20 6U0d HAYYHOU OesimenlbHOCMU,
onpeoesis Mecmo c80e20 UCCIe008aHUs UIU NPOEKMA 8 00ujem KyibmypHOM NPOCMPAHCMEe;

s omcnexcueamv U NPUHUMAMb 60 GHUMAHUE MPeHObl U MEHOEHYUU pAa3eumusi pPAasiuyHblX U008
oesmenbHOCmU, 8 MOM YUCIe HAYYHBIX, Y4UMbleamy ux nPu NOCMAHO8Ke COOCMBEHHbIX Yelell;

* OYeHusamvb pecypcul, 6 MOM Hucle U HeMamepuaibHble, mMaKue KaK 6epems, Heobxooumvle O
00CMUdCEeHUs NOCMABTIEHHOU Yeall,

*HAXOOUMb PA3IUUHbIE UCIMOYHUKU MAMEPUATLHBIX U HEMAMEPUATbHBIX Pecypcos, Npedocmasiaiouux
cpeocmea 015l NposedeHus UCCIe006aHU U  pearu3ayuu NpoeKmos 6 pas3ludHblx 001acmsx
oesimenbHOCmU 4elo6eKa,



* 6CMyNnamov 8 KOMMYHUKAYUIO C O0epHCamensmiu pa3IuyHblX Munog pecypcos, mouHo U 00beKmuHo
npe3eHmysi C8OU NPOeKm UIU BO3MOJCHbIE pPe3VIbMAmvl UCCIe008aHUs, C Yelblo 0becneyeHus
NPOOYKMUBHO20 83AUMOBI20OH020 COMPYOHULECMEA;

* CAMOCMOSAMENbHO U COBMECHHO C OpyeUuMu asmopamiu paspabamvléams cucmemy napamempos u
Kpumepueg oyeHKu 3@pgekmusHocmu u nPpoOYKMUSHOCMU Pearu3ayu npoekma uiu Uccie0o8anus Ha
Kadicoom dmane peaiusayuu u no 3aéepuieHuu pabomal,

* A0EKBAMHO OYEHUBAMb PUCKU Pealu3ayul NpoeKma U nposedeHUst UCCIe008anUs U NPedyCMampueanms
nYmMu MUHUMUZAYUU IMUX PUCKOS,

* A0eKBAMHO OYEeHUBAMb NOCIeOCMEUs PeaIU3AYUU C80e20 NPOeKMa (U3MEeHeHUsl, KOmopble OH Noeieyem
8 JICU3HU OpY2ux t0oell, cooduecms);

* A0EeKBAMHO OYEeHUBAMb OdlbHellulee pa3sumue Cce0e20 NpPOoeKma Uil UCCIe008aHUS, BUOemb
B03MOJICHbLE 8APUAHMBL NPUMEHEHUSL Pe3YTbIMAMO8

2. Conepsxkanue y4eOHOI0 npeamMera.

®u3uka B NO3HAHUM BellecTBa, 10JIsl, IPOCTPAHCTBA M BPeMeHH
®dusnka — pyHIaMeHTagbHas Hayka o npupoje. Hayunsiii MeTo mo3HaHusi Mupa. B3auMocBs3b MEXIy
(bu3MKON U IPYTMMH €CTeCTBEHHBIMU HayKaMu. MeTo Il HAyYHOTO UCCIIeTOBaHUS (PU3UUYECKUX SIBICHUU.
[Torpemnoctu u3MepeHuit ¢GuU3NUYECKUX BeNUYMH. MoJenupoBaHUe SBICHUNW U TMPOIECCOB MPUPOIBL.
3aKOHOMEPHOCTh U CIIy4allHOCTb. ' paHULIbl IPUMEHUMOCTH (PU3UUECKOTO 3aKoHA. DU3NUECKHE TEOPUH U
MPUHIUI COOTBETCTBHA. POIIb M MecTO (PHU3MKH BCOBPEMEHHOW HAYYHOH KapTUHBI MUPA, B IPAKTUIECKOM
NEeATEIbHOCTH JitoAeH. Qusuka u Kynbmypa.
MexaHnunka

[Ipeamer m 3agaum KiaccUyeckod MexaHMKU. KuHeMaTuyeckne XapaKTepUCTUKHM MEXaHUYECKOIO
nBuokeHus. Mojenu Ten M JBUKEHMH. PaBHOyCKOpeHHOE MNpsSMOJIMHEHHOE IBUKEHHE, CBOOOJHOE
najieHue. JBIJKEHUWE Tela, OpOIIeHHOTO TMOJ VYIiIoM K TOpPU30HTY. JIBMKEHHME TOYKU TIO
OKpyXHOCTU.[locmynamenvHoe u epawjamenvbHoe O08udiCeHUue meepoo2o mena. BzaumonencTeue Ten.
[Ipunuun cynepno3uuuu cuil. MHepuuanpHas cucreMa oTcueTa. 3aKOHbI MexaHMKU HproToHa. 3aKOHBI
BcemupHnoro Ttsarorenusi, ['yka, cyxoro Tpenus. J[BukeHue HEOECHBIX T€l U MX HCKYCCTBEHHBIX
CIYTHUKOB. A6/1eHus, Habaooaemvle 8 HeUHepyualbHwvix cucmemax omcyema. IMnynbc cuibl. 3aKoH
U3MEHEHMsI U COXpaHEHUs uMIyibca. Pabora cuibl. 3aKOH H3MEHEHMS U COXPAHEHUS SHEpPIUu.
PaBHOBecne MareprnanbHOM TOYKM M TBEPAOTO Tejla. YCIOBUS pPABHOBECUS TBEPAOIO TEla B
WHEPLHAIBHON cucTeme oTcyeta. MoMeHT cuiibl. PaBHOBECHE KUIKOCTH U Tra3a. [[BH>KeHUe )KUIKOCTEN U
ra30B. 3aKOH cOXpaHeHus SHepeul 8 OUHAMUKe dHcUOKocmu u 2a3a. MexaHndeckue KoleOaHusl U BOJHBIL.
AMmuryna, nepuos, 4acToTa, daza KoJleOaHuH. IIpeBpamenus SHEPrUuu pu
KojeOaHusX. Buinyscoennvie konebanus, pesouauc. Ilonepeunble M TMPOJOJIbHBIE BOJHBI. DHEPIUs
BOJIHBI. IHTEepdepenns u nudpakuns BOJIH. 3ByKOBbIE BOJIHBI.
Jlabopamopuvie pabomul:
W3mepenue yckopeHust CBOOOIHOTO MaACHUS.
WccnenoBanue nBukeHUs Tea, OpOLIEHHOIO TOPU3OHTAIIBHO.
N3mepenne kodphuiinenTa TpeHust CKOJIbKEHUSI.
JIBr>KeHuUe Tena 0 OKPY>KHOCTH IO IEHCTBUEM CHUII TSKECTU U YIIPYTOCTH.
IIpoBepka 3aKOHa COXpaHEHMsI SHEPTUU NPU JEUCTBUM CUJI TSKECTH U YIIPYTOCTH.

MouJiekyasipHas pu3nKa ¥ TEPMOANHAMUKA
[IpenMer u 3agaun MoJnekynsspHo-kuHeTnueckoil reopun (MKT) u TepmMoanHaMUKH.
OkcniepuMeHTanbHble  Joka3aTenscTBa MKT. AOcomoTHas Temreparypa Kak Mepa  CpelnHeit
KMHETUYECKOM DHEPIUM TEIJIOBOIO JIBWKECHMs 4acTHUL| BellecTBa. Mozenb uicanbHOro rasa. /laBieHue
raza. CBsi3p MEXAy MOAaBJICHUEM W CPEIHEH KUHETHUYECKOW SHEpPrued MNOCTYMaTeIbHOIO TEMJIOBOTO
JBIKEHHST MOJIEKYJ HJACAIBHOrO rasa. Mojens HACaJIbHOrO0 rasa B TEPMOJIMHAMHKE: YpAaBHEHUE
MenneneeBa—Knanelipona, Belpa)keHHE 1 BHYTpEHHEW sHepruu. 3akoH JlanbToHa. ['a30Bble 3aKOHBI.
ArperaTHble cocTosiHUS BemiectBa. as3oBble mnepexonsl. IIpeoOpa3oBanue sHepruM B (Ha30BBIX
nepexogax. HacelmeHHble W HEHACBINIEHHBIE Napbl. BruaxHocTe Bo3ayxa. Mojens cTpoeHus
xKunkocre. [logepxnocmuoe namsdicenue. Monens CTpoeHUs TBEpPAbIX Tell. Mexanuueckue ceolcmea



meepovix men. BayTpennss sHeprus. Pabora u Teronepenaya Kak crnocoObl M3MEHEHHs BHYTPEHHEH
SHEPIUU. [TepBbiii 3aKOH TEPMOJIMHAMUKH. AnnabaTHBIH npouecc. Bmopoti 3aKOH
mepmoounamuxu. [IpeobpazoBanus sHeprun B TeruioBbix MammHax. KIIJ[ TerumoBoi mammnbl. [y
Kapno. Dxonoruueckue npooyieMbl TEI0IHEPTETUKH.
Jlabopamopuvie pabomul.
N3y4yeHne n30TepMHUUYECKOrO MpoIiecca B rase.
W3yuenne KanuuIspHbIX SBJIEHUH, 00yCIOBICHHBIX IOBEPXHOCTHBIM HATSKEHUEM JKUIKOCTH.
N3mepenue yaenbHOU TeIIOEMKOCTH BEIECTBA.
DJIeKTPOAMHAMHUKA
IIpenmMer u 3amauM  DICKTPOAUMHAMMKHU. JIEKTPUYECKOE B3aUMOJEHUCTBUE. 3aKOH COXPaHECHHs
NEKTpUYECKOro 3apsaa. 3akoH Kyiona. HanpsbkeHHOCTh M IOTEHLUMAN 3JIEKTPOCTATUYECKOIO IOJISL.
[IpuHIUI cynepno3uuuu IeKTpUIecKux nose. PazHocts norennumanos. IIpoBOJHUKY U IUBIIEKTPUKH B
ANEKTPOCTATUYECKOM T0JIE. DIEKTpUUecKas eMKocTh. KoHieHcaTop. DHEprust 3JeKTPUUECKOro MOJIs.
[TocTostHHBIN AnekTpudeckuid Tok. Onekrpoaswkymas cuina (DJIC). 3akon Oma mid  TOJHOU
NMEKTPUYECKON LEeNH. OJIEKTPUYECKUM TOK B MeETajllaX, JJIEKTPOJIMTAxX, MOJIYIPOBOAHMKAX, razax H
Bakyyme. [Inasma. Drexmponus. IlonynpoBogHukoBbie mpuOopsl. Ceepxnposooumocme.
MarnutHoe mnone. Bexkrop MarHuTHONM wuWHAYKUUU. [IpuHIMID cynepno3uuuy MarHUTHBIX IOJIEH.
MaruutHoe moj€ NPOBOJHUKA C TOKOM. JIeliCTBME MAarHMTHOrO MOJS Ha NPOBOJHUK C TOKOM H
JOBUKYLIYIOCS 3apspkeHHylo dactuly. Cwina Amnepa u cwia Jlopenuna. IloTok BexkTopa MarHuTHOU
UHAYKIUU. SIBIEHUE DJIEKTPOMAarHUTHOM MHIYKIMHM. 3aKOH 3JeKTpoMarHuTHoM uHaykuuu. IJ1C
MHIYKLIWUHA B ABWXKYIIUXCSA npoBogHuKax. IIpasuno Jlenna. fIBnenue camomnaykuuu. MHIYKTHBHOCTD.
DOHeprust 3MeKTPOMAarHUTHOrO 1oJjs. MarHUTHBIE CBOMCTBA BEILECTBA. DJIEKTPOMArHUTHBIE KOJIEOAHUS.
KonebarenbHblii KOHTYP. CoboaHble JJIEKTPOMAarHUTHBIE KoJIeOaHusl. Boeinyxnennsie
AJIeKTpoMarHuTHele kojeOanusa. Pe3onanc. Ilepemennwiii Tok. KonaeHcarop u karylika B IENH
MepEeMEHHOT0 TOKa. [Ipon3BOACTBO, Mepenaya u NoTpeOIeHUE dICKTPUIECKON SHEPTHH. DieMeHmapHas
meopusi mpancgopmamopa. IAEKTPOMArHUTHOE nosie.Buxpesoe NEKTPUUYECKOE T0JIE.
OnexkTpoMarHuTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH. /Jlnama3oHbl 31E€KTPOMarHUTHBIX
U3JIy4YEHUH U UX MPaKTUYECKOe MpUMeHeHHe. [IpuHIMIIBI pagoCBsI3U U TEIEBUICHUS.
I'eomeTrpuueckas onrtuka. IIpsiMonuHelHOe pacnpocTpaHEHHE CBeTa B OJHOPOJHOM cpene. 3aKOHBI
OTpaKeHMsI U mpesromiieHus ceera. [lonHoe BHyTpeHHee oTpakeHue. OnrTuuyeckue mpuOopsl. BomHoBbIE
cBoiictBa cBera. Ckopocth cBera. MHTepdepenuus cpera. KorepentHocTh. [udpakuus cBeta.
[Tonapuzanus ceera. Jucnepcus ceeta. [IpakTuyeckoe MpUMEHEHHE ANEKTPOMArHUTHBIX U3TyYEHUH.
Jlabopamopusie pabomol.
N3mepenue 31eKTpoeMKOCTH KOHIEHCATOopa.
HccnenoBanue cMeNIaHHOTO COEIMHEHUS IPOBOHUKOB.
N3yuenue 3akona OMa /1 IOJTHOM LIeTH.
N3ydenue sBneHUs 31€KTPOMarHUTHON UHAYKLIUH.
N3mepenue nokasaresns NpeaoMIIEHUS CTEKIIA.
Habmtonenue unrepdepeHunu u Judpakiuy cBera.
N3mepenue 1IMHBI CBETOBOM BOJIHBI C TOMOUIBIO AUPPAKIIMOHHON PEIIETKH.
OcHOBBI cTIENMATBHOI TEOPUH OTHOCUTEJIBLHOCTH
NHBapnaHTHOCTP ~ MOAYJSI  CKOPOCTM  cBeTa B Bakyyme. [IpuHIMI ~ OTHOCUTENIBHOCTH
OunnHwretHa./Ipocmpancmeo u épems 6 cheyualbHol meopuu OMHOCUMENbHOCIU. JHepeus u UMNYIbC
€600600H01 yacmuywl. CBA3b MacChl U SHEPTUU CBOOOIHOM YaCTUIbI. DHEPTHUS MTOKOSI.
KBanroBas ¢pusznka. ®u3nKa aToMa ¥ aTOMHOI0 siApa
IIpenmer u 3amaun kBaHTOBOW (u3uku. TemnoBoe u3mydeHue. PacmpeneneHue SHEpPruM B CIEKTpe
abcomoTHO yepHoro Tena. ['mmoresa M. Ilnanka o kBanTax. @ortosddexrt. Onbitel A.I'. Cronerona,
3akoHbI poTtodddekta. YpaBHeHue A. DitHimrelHa a1 pororddexra. DotoH. Onvimur 11.H. Jlebedesa u
C.U. Basunosa. I'unore3a JI. ne bpoitng o BONHOBBIX cBOMcTBax 4dacTull. KopmyckymisipHO-BOJHOBOM
ayanusM. JJugpakyus snekmponos. Jlapnenue csera. CooTHOIIEHUE HeorpeneneHHocTell 'elizendepra.
Mogenu ctpoenusi aroma. OObsCHEHHME JHMHEHYATOro CHEKTpa BOJOpPOJAa HAa OCHOBE KBAaHTOBBIX
noctrynaroB H. bopa. CrioHTaHHOEe M BBIHYXKIEHHOE H3TydeHHe cBera. CocTaB M CTPOCHHE aTOMHOIO
snpa. 3oronsl. Anepubie cuibl. [{edeKT Macchl M DHEPTUS CBSI3H s/pa. 3aKOH PAJMOAKTUBHOTO pacraja.



SnepHble peakiuu, peakiuu JejaeHus U cunresa. Llennas peakuus nenenus siaep. SAnepHas sHepreTUka.
TepMmosimepHbIii CHHTE3. DJEeMEHTapHble 4YacTUllbl. DyHIaMEHTAJIbHBIE B3aWMOJCUCTBUS. Ycropumenu
IeMEHMAPHBIX YaACMUY.
Jlabopamopuvie pabomul:
HaGumoieHne CIIONIHOTO W TMHEHYaTOr0 CIIEKTPOB HCITYCKaHUS.
N3yuenne B3auMOCHCTBUS YaCTHI] M SACPHBIX peakiuii (1mo ¢poTorpadusm)

Crpoenue Bcesnennoit
[IpuMEeHHUMOCTh 3aKOHOB (U3HWKU Jisi OOBSICHEHUS MPHPOABI KOCMHUYECKUX OO0BEKTOB. ColHEeUHAS
cucreMa. 3Be3/lbl M UCTOYHMKHM HMX dSHeprud. Kiaccuduxamms 3se3n. Dpomronms ConHIIA M 3BE3N.
lNamaktuka. Jlpyrue ramaktuku. [IpocTpaHCTBEeHHO-BpeMEHHBIE MacmTaObl HabmtomaeMon BceneHHOM.
[IpencraBnenue 06 sBomonu Beenennoii. Temuas mamepus u meMHas SHepus.

3. TemaTHueckoe IIAaHUPOBaHUE yqeﬁﬂoro npeamMera

®usuka, 10 kiaace (5 yacoB B Heaeao, 3a roag — 170 4.)

Tema Yacer Kontponbnsie pabotel | JlabopaTopHbie paboThI

Beenenue 3
KunemaTtuka 23 1 2
JlnHamuka 12 1 2
MaTEepUAIBHON TOYKHU
3aKOHBI COXPAHEHUS 14 1
JnHamuka 7 1 1
NEPUOANYECKOTO
JIBUKCHUS
Craruka 4 1
MonekynsapHas ¢puznka 49 4 3
DIIeKTpOoCTaTUKA 25 2 1
JlaGopaTopHbIii 20 1 10
MPAKTHKYM
IToBTOpEeHME 13 1

170 13 19

dusuka, 11 kaacce (5 yacos B Hepen10, 3a rog — 170 4.)

Tema Yacer KonTpoabnsie pabotsl | JlabopaTopHbie paboThI
[TocTOSTHHBIN ANEKTPUYECKUI 18 2 2
TOK
MarnuTHoe nosue 13 1 0
ONEeKTPOMarHuTU3M 9 1 1
ITepemeHHBII TOK 10 1 0
N3nyuenue u npuém 7 1 0
AIIEKTPOMArHUTHBIX BOJTH
['eomeTpuyeckas onTuka 17 2 1
BonnoBas ontrka 8 1 2
KBanToBas Teopus 11 1 1
AIIEKTPOMArHUTHOTO
U3ITYYCHUS




®dusnka aTOMHOTO SApa 10 0 1
DJIeMEHTapHBIE YaCTULIBI 1 0
DJIeMEHTHI acTpO(U3UKH 0 0
Ou3NUECKUil MPaKTUKYM 20 0 8
[ToBTOpeHuEe U 00600mIeHIE 33 1 0

170 11 16
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