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IHosicHuTeIbHAS 3aNIUCKA

1. Ilpukaz MwunOOpHayku Poccum «O06 yTBepxkaeHUH (peaepaabHOro TOCyIapCTBEHHOTO
00pa30BaTeNILHOTO CTaHaapTa cpeaHero oodmero oopazoBanus» ot 17.05.2012 r. Ne413 (¢ usMeHEHUsIMU)

2. Ilporpamma miast oOmmeoOpa3oBaTeNbHBIX yupexaeHuid «Pusuka. Acrponomus 7-11 kmace»
cocraButenu: B.A. Koposun, B.A. Opnos; nporpammbel B.A.KacesnoB « ®usuka 10-11 xmaccel.
[TpodriibHBIN YPOBEHBY € y4€TOM TPeOOBaHMUI rOCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTAHIAPTa CPETHETO
o0miero o0pa3oBaHusI.

Pabouas mporpaMma peamsyercs ¢ MOMOIIBI0 Y9eO0HO-METOMIeCKOT0 KoMIuiekTa «Du3uka 10-
11 kmace». ABt. B.A.KacesanoB u3narensctBo «Jlpoday, 2019

O0mas xapakTepucTHKA NpeaAMeTa

VYuebublii npenmer «Pusnka» HampaieH Ha (GopMupoBaHue y oOydaromuxcs () yHKIIHOHAIBHOM
IPaMOTHOCTH U METANpPEJIMETHBIX YMEHHI dYepe3 BBINOJIHEHHE HCCIEA0BATEIbCKOM U MpaKkTH4YEeCKOU
JeSITEIbHOCTH.

B cucreMe ecrecTBEHHOHAay4yHOTO 0Opa3oBaHUs (U3MKA KaK y4yeOHBIH MpeAMET 3aHMMAeT Ba)KHOE
MecTo B ((OPMUPOBAHUM HAYYHOTO MUPOBO33PEHHUS U 03HAKOMJIEHHS 00yUYaIOLUXCsl ¢ METOJaMH Hay4yHOTO
MO3HAHUSI OKPYKAIOLEro MHUpa, a Takke C (PU3NYECKUMU OCHOBAMHU COBPEMEHHOIO IPOW3BOJICTBA M
OBITOBOTIO TEXHHUUECKOTO OKPYXEHHS YelloBeKa; B GOPMUPOBAHUN COOCTBEHHOM MO3UIINH 110 OTHOLIEHUIO K
¢buznueckoit HHPOPMAIUH, TOJTYYEHHON U3 pa3HbIX HCTOUYHUKOB.

VYcnemHocTs U3ydeHusl MpeMeTa CBsi3aHa C OBJIaJIEHUEM OCHOBaMHU Y4eOHO-HCCIIEI0BATEIbCKOM

NeSITeNIbHOCTH, TPUMEHEHNEM TOJTYYEHHbBIX 3HAHUN MTPU PEILIEHUH MPAKTUYECKUX U TEOPETUYECKUX 3a/1au.

B cootBercTtBUm ¢ ®DT'OC COO 06pazoBanus Ppu3nka MOKET U3ydaTbcsi HA 6a30BOM U yriyOJIeHHOM
YPOBHSIX.

N3ydyenue ¢u3nku Ha yriyOJIEeHHOM YpOBHE BKJIIOYAET pacIIUpEeHHE MPEeIMETHBIX Pe3yabTaToB U
coJiep’KaHre, OPUEHTUPOBAHHOE Ha MOATOTOBKY K MOCIeNyIoIeMy MpodeccuoHaIbHOMY 00pa30BaHUIo.

N3yuenne mnpemMera Ha YrIyOJICHHOM YpPOBHE II03BOJIIET C(HOPMHUPOBATh Y OOyYaIONMIUXCS
¢buznyecKkoe MbIIUICHHE, YMEHUE CUCTEMAaTU3UPOBaTh U 00001IaTh MOJYYEHHbBIE 3HAHUS, CAMOCTOSTENILHO
MIPUMEHSITh MOTy4YE€HHbIE 3HAHUS JIJIS1 PEIICHUS TPAKTUYECKUX U y4eOHOUCCIIE0BATENbCKUX 3a/1a4; YMEHUE
aHaAJIM3UPOBATh, NMPOTHO3UPOBATH M OLEHUBATH C MO3HMILUU IKOJOTUYECKON 0€30MacHOCTH MOCIEICTBUS
OBITOBOWM M MPOM3BOJCTBEHHOM MAESTEIHLHOCTH YENOBEKA, CBSI3aHHOW C HCIIOJIb30BAHMEM HMCTOYHHUKOB
SHEpPruu.

B ocnoBy wusyuenus npeamera «®Dusmka» Ha 0a30BOM U YIrIyOJIEHHOM YpPOBHAX B 4YacTu
(dbopmupoBaHus y 00y4arOIIMXCsl HAYYHOTO MUPOBO33PEHUSI, OCBOCHUS 00IIEHAyYHBIX METOI0B IO3HAHUS,
a TaKXke MPAKTUYECKOTO MPUMEHEHHsS] HAyYHBIX 3HAHHUM 3aJI0)KeHbI MEXKIIPEJAMETHBIE CBSI3U B 00JacTu

€CTECTBEHHBIX, MAaTEMaTHYECKUX U TYMAaHUTaPHBIX HAYK.
Mecto npeamera B 0a3MCHOM y4eOHOM IJIaHE

B yuebHoM mnane Ha u3ydenue ¢pusuku B 10 kiacce 0TBOAUTCS S 4acoB B Heento, Beero - 170 gacos: B 11

Kjacce 5 gacoB B Henelnmo, Bcero 170 4.

1. Tlnanupyemblie pe3yabTAThl 0CBOEHHUS] Y4eOHOI MPOrpaMMbl 10 MpeAMeETY.
Jluunocmmuule pezynromameoi:

1) C(l)OpMI/IpOBaHHOCTB OCHOB CaMOpa3BUTHUA U CaMOBOCIIUTAHUA B COOTBCTCTBUU C 06H_Ie‘leJ'IOBC‘ICCKI/IMI/I

OCHHOCTAMU, TOTOBHOCTb U CITOCOOHOCTH K CaMOCTOHTeHBHOﬁ, TBOp‘IGCKOﬁ ACATCIIBHOCTH,

2) HaBbIKH COTPYAHHYCCTBA CO CBCPCTHUKaMH, MAOCTbMU MJIAAUICTO BO3pacTa, B3pPOCIbBIMU B

O6paSOBaTeHLHOﬁ, HpOeKTHOﬁ U IpYTrux BUAax ACATCIBbHOCTU,
3) HPaBCTBCHHOC CO3HAHUC U NMTOBCACHNEC HA OCHOBC YCBOCHUA O6IH€‘I€HOB€‘ICCKI/IX HCHHOCTGI\/’I;

4) TOTOBHOCTH M CITOCOOHOCTBH K 06p830BaHI/IIO, B TOM YHUCIJIC caMoo6pa30BaHmo, Ha MPOTAKCHHUU BCeH
JKU3HH; CO3HATCIBbHOC OTHOUICHUC K HCIIPCPLIBHOMY 06p8.30BaHI/IIO Kaxk YyCIOBUIO yCHCHlHOﬁ

npodeccrnoHaNbHOM 1 00IIECTBEHHON S TETFHOCTH;

5) 9CTECTUYCCKOC OTHOUICHHUEC K MUPY, BKIIHOYasd 3CTCTUKY 6BITE[, HAay4YHOI'0 U TCXHUYCCKOI'0 TBOPYCCTBA,

CHopTa, OOIIECTBEHHBIX OTHOIICHUI;

6) C(bOpMI/IpOBaHHOCTB 9KOJIOT'MYCCKOI'O MBLIIIJIICHWSA, ITIOHUMAaHWUA BJIHWAHHA COIMAJIbHO-3KOHOMHNYCCKHUX

MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMAIILHOU CPEIbI.
Memanpeomemmuboie pezyibmamol:



1) ymMeHHME CaMOCTOSTENILHO OINPECHSATh LU JESSITEIbHOCTH M COCTABISTH IUIAHBI JICSTEIBHOCTH;
CaMOCTOSITEJIBHO OCYIIECTBIISATh, KOHTPOJUPOBATH U KOPPEKTUPOBAThH JEATEIBHOCTD; MCIOIb30BaTh BCE
BO3MOXHBIE PECYPCHI AJISl JOCTUKEHHUS IOCTaBJICHHBIX II€JIEH W pealu3alliy IJIAHOB JEATEIbHOCTH;
BBIOMPATH YCIEIIHbIE CTPATETUH B PA3IMYHbIX CHUTYaIUsX;

2) yMeHHE NPOJYKTHBHO OOLIAThCS W B3aMMOJCHCTBOBATH B IIPOLIECCE COBMECTHOW JICSITEIBHOCTH,
YUYUTHIBATh MO3UIUH APYTUX YYACTHUKOB JACATEILHOCTH, 3P(PEKTHBHO pa3pemiaTh KOH(IUKTHI;

3) BlaJcHUE HABBIKAMU MO3HABATEIBHOW, MPOCKTHOM NESTENbHOCTH, HABBIKAMH pa3pelieHus mpolieMm;
CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PEIICHHsS NPAKTHYECKUX 3aaad,
MIPUMEHEHUIO PA3JIMYHBIX METO/I0B IIO3HAHUS;

4) TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSTENIbHONW WH(OPMAIIMOHHO-II03HABATEIBHON NESITEIbHOCTH,
YMEHHE OPHEHTUPOBATHbCS B PA3IMUHBIX MCTOYHMKAX HUH(POpMalUU, KPUTUYECKH OLEHUBaThb W
MHTEPIPETHPOBATHh HHPOPMALIUIO, TIOTYJAEMYIO U3 Pa3IMYHbIX HICTOYHUKOB;

5) yMEHHe UCIIOJIb30BaTh CPEACTBA MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TexHoJorui (nanee -UKT)
B pPEIIEHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPraHU3alMOHHBIX 337a4 C COOJII0JIeHuEM TpeOOBaHUM
TEXHUKH 0€30MacHOCTH, PeCypcocOepeKeHUN;

6) BnameHME SI3BIKOBBIMH CPEACTBAMH - YMEHHE SICHO, JIOTHYHO M TOYHO HM3JIaraTh CBOIO TOYKY 3PCHHS,
HCI0JIb30BATh AJIEKBATHBIE S3bIKOBBIE CPE/ICTBA;

7) BnaJcHUWE HaBBIKAMU TI03HABATENBHON peQIeKCMH KaK OCO3HAHHS COBEPIIACMBIX JCHCTBUA U
MBICIIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMI, TPaHMI] CBOETO 3HAHUS U HE3HAHMS, HOBBIX
MO03HABATENIbHBIX 3a/1a4 U CPEJICTB UX JTOCTHUKEHHUS.

Mestcoucyunnunapusle pe3yibmamel:

Ymenue. Paboma c mexkcmom

HaXO0XJ/ICHHUE B TEKCTE KOHKPETHBIE CBEJICHMUSI, (DAKThI, 3aJaHHBIE B SIBHOM BUJIE;

MOHMMaHue MHPOpMaIUH, IPEJICTABICHHYIO B HEIBHOM BHJIe (HallpUMep, HaXOIUTh B TEKCTE HECKOJIbKO
MIPUMEPOB, JTOKA3bIBAIOUINX MPUBEAEHHOE YTBEPKIEHHUE; XapaKTepU30BaTh SIBICHUE M0 €ro OMHCAHUIO;
BBIJICJISITH OOITUH TTPU3HAK TPYIIIHI DJIEMEHTOB);

MOHUMaHue UHQOPMAINH, MPEACTaBIECHHYI0 Pa3HBIMU CIIOCOOaMU: CIOBECHO, B BUJE TaOIUIIbI, CXEMBI,
JarpamMmmbl;

MCI0JIb30BAHNE PA3IMYHbIX BUIbI YTCHUS: 03HAKOMUTEIBHOE, H3Yydalolllee, TOMCKOBOE, BHIOMPATh HYKHbBIN
BU/I YT€HUS B COOTBETCTBUU C LIE€JIbIO UTCHUS;

HaBBIKU Pa0OTHI C HECKOJILKMUMH UCTOYHUKAMU UH(POPMAIUY;

YMEHHE COTIOCTaBIATh MHPOPMAIIHIO, TOJTYYEHHYIO U3 HECKOJIbKUX HCTOYHUKOB.
yMeHue (GopMyJIUpOBaTh BHIBObI, OCHOBBIBASICH HA TEKCTE; HAXOUTh APIYMEHTHI, IOATBEPKIAt0IINE
BBIBO/I;
YMEHHE COTIOCTaBIATh U 00001IaTh COAEPIKAILYIOCS B PA3HBIX YACTAX TEKCTa HH(OPMAILINIO;
Dopmuposanue HKTkomnemenmnocmu ooyuaroujuxcs

3HaKoMCTBO co cpeactBamu MKT, ruruena paboTel ¢ KOMIBIOTEPOM
UCIO0JIb30BaHKE OE30MAaCHBIX JJIsi OPTaHOB 3pEHUS, HEPBHOUM CUCTEMBI, OTIOPHOABUTATEIBHOTO anmnapara
SProHOMUYHBIE MPUEMBI paObOTHI ¢ KOMIBbIOTEpOM U apyrumu cpenctBamu UKT;

cO3/aHue, MPEeCTaBlICHUE U Iepeiada COOOIICHHA

co3JaHue TabIull, quarpamm, pe3eHTaIui
co37aHue N300pakeHUs], TOJIb3YACh rpaQUuUeCKUMU BO3ZMOKHOCTSIMU KOMITBIOTEPA; COCTABIISATH HOBOE
M300pakeHue U3 rOTOBBIX (PparMeHTOB (amIiInKaus
Oouwgue npeomemmvle pe3yiomamal:
BrinyckHUK Ha yriry0JIeHHOM YPOBHE HAYYUTCS:
- OOBSCHATH M aHATH3UPOBATH POJIb U MECTO (PU3MKHU B GOPMUPOBAHNN COBPEMEHHOM HAyYHOU KapTUHBI
MHpa, B Pa3BUTUHA COBPEMEHHOMN TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOM ACSITEIbHOCTHU JOJEH;
- XapakTepHu30BaTh B3aUMOCBS3b MEX Iy GU3UKON U IPYTUMH €CTECTBEHHBIMU HAYKAMH,
- XapaKTepu3oBaTh CHCTEMHYIO CBSI3b MEXIY OCHOBOIIOJArallUMK HAyYHBIMU TOHSATHUAMHU:
MIPOCTPAHCTBO, BpeMs, MaTepus (BEIIECTBO, TOJIE), ABMKEHHE, CHIIA, DHEPT U,
- TIOHMMAaTh U OOBSICHITH ETOCTHOCTh (PU3UUECKON TEOPUH, pa3indaTh T'PAaHUIIBl €€ MPUMEHUMOCTH U
MECTO B PSAY ApYTuX (PU3HUECKUX TEOPUi;
- BIAJCTh IMPUEMaMU TOCTPOCHHUSI TEOPETUUYECKUX JOKa3aTelIbCTB, a TaKKe MPOTHO3UPOBAHUS
0COOCHHOCTEH MpoTeKaHUsI (PU3NYECKUX SBIICHUN U MPOIECCOB HA OCHOBE MOTYYCHHBIX TEOPETUICCKHIX



BBIBOJIOB U JI0Ka3aTEJIbCTB;
- CaMOCTOSITEIbHO KOHCTPYUPOBAaTh O3KCIEPUMEHTAJIbHBIE YCTAHOBKU JUISI MPOBEPKH BBIIBUHYTBIX
THIIOTE3, PACCYUTHIBATH A0COJIIOTHYIO M OTHOCUTEIBHYIO TIOTPEIIHOCTH;

- CaMOCTOSITENIFHO TUIAHUPOBATh M ITPOBOIUTH (PU3UUECKHE SKCTIEPUMEHTHI;

- pemaTh NPaKTHKO-OPHEHTUPOBAHHbBIE KaYECTBEHHBIC U pacuyeTHbIC (PH3MUECKHE 33aul C OMOPOH Kak
Ha W3BECTHBIC (DU3MUYECKHE 3aKOHBI, 3aKOHOMEPHOCTM W MOJIENH, TaK MU HAa TEKCThl C HM30BITOYHOM
nHpOpMaInen;

- OOBSACHATH TPaHUIBI MPUMEHEHHS W3YYCHHBIX (DU3MYECKHX MOJENeH MpU pEHIeHuH (U3UIECKUX H
MEXIPEIMETHBIX 33/1a4;

- BBIJBUraTh TMIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIOJATAIOIIMX (PU3NYECKUX 3aKOHOMEPHOCTEHN U
3aKOHOB;

- XapaKTepU30BaTh IN100aIbHbIE IPOOIEMBI, CTOSLINE IIEPE YEITOBEYECTBOM: SHEPI€TUUECKNUE,
CBIPBEBBIE, IKOJIOTMUECKUE, U POJIb (DU3UKHU B PELICHUN 3THX Po0OIieM;

- OOBSCHATH MPUHIUIBI PAOOTHI U XapaKTEPUCTUKU U3YUYEHHBIX MAIlIUH, TPUOOPOB U TEXHUUYECKUX
YCTPOWCTB;

- OOBSCHATH YCIIOBUS MPUMEHEHUS (U3NUECKUX MOJIENIEH MpH perieHnn (PU3NUeCcKrX 3a/1a4, HaX0IUTh
aJIeKBaTHYIO MIPEUI0KEHHOM 3ajaue (PU3NUECKyI0 MOJENb, Pa3peliaTh Npo0IeMy Kak Ha OCHOBE
UMEIOLIUXCS 3HAaHWM, TaK ¥ MPU IOMOIIY METOJIOB OLIEHKHU.

BoInycKHUK Ha yri1y0JeHHOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYHThCS:

- npogepsamb  IKCHePUMEHMATbHLIMU — CPeOCMBAMU  8bLOBUHYMbIE  2UNOME3bl, (QOPMYIUpYs  yeib
UCCe008AHUSL, HA OCHOBE 3HAHUSL OCHOBONONALAIOWUX DUULECKUX 3AKOHOMEPHOCMEN U 3AKOHO8,

- ONUCLIBAMb U AHATUUPOBAMNL NOJYUEHHYIO 8 Pe3VIbmame Npo8e0eHHbIX PU3UYECKUX IKCNePUMEHM 08
unghopmayuro, onpeoenims ee 00CMOBEPHOCHb,

- NOHUMAMb U OOBACHAMb CUCTNEMHYIO C853b MeXHCOY OCHOBONOLALAIOWUMU HAYVUHBIMU NOHAMUAMU.
NPOCMPAHCMB0, 8peMsl, Mamepusi (6ewecmaso, noie), O8UICeHUe, CUld, IHEPeUs;

- pewams 3KCNepuUMenmanbHbule, KA4UeCmEeHHble U KOTUYeCMBeHHble 3a0aUll OTUMNUAOHO20 YPOBHS
CILOJACHOCMU, UCNONB3YSL (hu3UUecKUe 3aKOHbL, A MAKICe YPABHEHUs, C853bL8arowe PU3ULecKue 8eUYUNbL;

- AHATUZUPOBAMb CPAHUYbI NPUMEHUMOCU PUZUYECKUX 3AKOHO8, NOHUMAMb 8Ceoduull xapakxmep
DYHOAMEHMANbHBIX 3AKOHO8 U 02PAHUYEHHOCTb UCNOIb308AHUSL YACTIHBIX 3AKOHO8;

- opmynuposams u peutamov HOBble 3a0ayu, 8O3HUKAIOWUE 8 X00€ YUeOHO-UCCIe008AMENbCKOU U
NPOEKMHOU OesimeIbHOCMU,

- YCOBEPUIEHCMBOBANMb NPUOOPLI U MEMOObL UCCIE008AHUSL 8 COOMBENCMBUU C NOCMABIEHHOU 3a0ayell;

- UCNONb306AMb  MEemOoObl  MAMEMAMUYECKo20  MOOeIUPOBAHUsl, 8 MOM Yucie npocmeluiue
cmamucmuyeckue Memoowl 0Jisi 00pabOmMKuU pe3yibmamos IKCHePUMeHmd.

IlIpeomemmnoie pezyromamot.

®u3MKa B NO3HAHUM BelIECTBA, MOJIsl, MPOCTPAHCTBA U BPeMeHH
Buvinycknuk na npogunvnom yposene nayuumcs:
-JIaBaTh OMpEeJIeeHUs MOHATUI: 0a30BbIe (PU3HUECKHE BETUYUHBI, (U3NYECKUI 3aKOH, HAy4Hasl TUIIOTE3a,
MoJenb B GU3MKE U MUKPOMHUPE, dJIeMEHTapHAas YacTulla, PyHJAaMEeHTaIbHOE B3aUMO/ICHCTBIE;
-Ha3bIBaTh 0a30Bble U3NUYECKUE BETHMUMHBI H UX YCIOBHBIE 0003HAYCHMSI, KPATHBIE U JIOJIbHBIE €IUHUIIBL,
OCHOBHBIE BUJIbI (DYHIaMEHTANbHBIX B3aUMOJACUCTBUMN, NX XapaKTEPUCTUKU, PAINyC ACHCTBUS;
-JieJaTh BBIBOJBI O TPAHUIAX TPUMEHUMOCTH (PU3NYECKUX TEOPUH, UX MPEEMCTBEHHOCTH, CYIIIE€CTBOBAHUU
CBSI3€H M 3aBUCUMOCTE MEeXAY PU3NIECKIMU BEIUYMHAMM;
-MCIOJIB30BaTh UC0 aTOMU3MA I OOBSICHEHUS CTPYKTYPHI BEIIECTBA;
-MHTEePIPETUPOBATH (U3MUECKYIO HH(DOPMAIIHNIO, TOTYUYEHHYIO U3 IPYTHUX UCTOUYHUKOB.
MexaHuka
Buvinycknuk na npogunvnom yposne nayuumcs.
-71aBaTh OIPENEICHUS NOHATUN: MEXAHUYECKOE JIBMKEHHUE, MaTEpUalIbHAs TOYKA, TEJIO OTCUETA, CUCTEMA
OTCYETA, TPACKTOPUS, PABHOMEPHOE NMPSIMOJUHENHOE IBUKEHNE, PABHOYCKOPEHHOE U PABHO3aMEJIEHHOE
NPSIMOJIMHENHOE  JBU)KEHHUS, PaBHONEPEMEHHOE JBWXKEHUE, Nepuoaudeckoe (BpamjaTeslbHOE U
KoJiebaTenbHOE) NBIKEHUE, TapMOHHYECKHUE KOJIeOaHus, WHepIHalbHas CUCTeMa OTCcuUeTa, WHEPTHOCTH,
CUJIa TSKECTH, CHJIa YIPYrOCTH, CHJIa PEAKLIMU OMOPbI, CHJIa HATSKEHHUSI, BEC TEJla, CHUJIA TPEHUS IMOKOS,



CHJIa TPCHUSA CKOJILKCHUA, CHUJIa TPCHUSA KAYCHH A, 3aMKHYTasd CUCTEMA, PCAKTUBHOC IIBPI)KGHHG;yCTOﬁ‘IHBOC,
HeyCTOfI‘IPIBOC u 663pa3HI/I‘-IHOC PAaBHOBCCHS, IOTCHUHUAJIBHBIC CHUJIbI, KOHCCPBATHBHAA CUCTEMA, a0COJIIOTHO
yIpyrui u aOCOTIOTHO HEYNPYTHd yIapbl, a0COIOTHO TBEPAOE TEJO, phluar, OJIOK, IEHTP TSHKECTH Tela,
IIEHTP MAaccC, BBIHYKJEHHBIC, CBOOOIHbIE (COOCTBEHHBIC) M 3aTyXalollue KojeOaHWs, anepHoIuvecKoe
JBUKCHHE, PE30HAHC, BOJTHOBOH IMPOIIeCC, MEXaHWUECKasi BOJTHA, IPOJAOJIbHAS BOJIHA, TIOTIEPEYHAs BOJIHA,
rapMOHHUYCCKasA BOJIHA, IIOJIApU3alusd, JII/IHef/'IHO'HOJISIpI/I?»OBaHHaSI MCXaHHUYCCKasA BOJIHA, IIJIOCKOCTb
nmoJjiapu3anvu, CTosAs4ass BOJIHA, NYYHOCTU U Y3JIbL cTOsTUel BOJIHBI, MO/JbI KOHC6aHI/II71, 3BYKOBas BOJIHA,
BBICOTA 3BYKa, 3 dekT Jlomiepa, TeMOp 1 TPOMKOCTh 3BYKa;

-AaBaTb ONPCACIICHUA (1)I/I3I/III€CKI/IX BCJIMYHH: IICpBad U BTOpPAsA KOCMUUYCCKUC CKOPOCTH, UMITYJILC CHUIJIBI,
HUMITYJIBC TCJIA, pa60Ta CHUJIbI, IIOTCHIMAJIbHAA, KHHCTHUYCCKAA U ITOJIHAA MEXaHUYCCKad SHECPIrua, MOIIHOCTD,
MOMEHT CHWJIBI, TUICYO CHUIBI, aMIUTUTYJA, 9acTOTa, Tepruoa U ¢a3a KojaebaHWl, CTaTHIeCKOe CMEIICHHE,
JJIMHA BOJIHBI, THTCHCUBHOCTDH 3BYKad, YPOBCHb MHTCHCUBHOCTHU 3BYKA,

-UCIIOJIB30BAaTh JJId OMMUCAHUA MEXAHUYCCKOTO ABMKCHUA KUHEMATUYCCKUC BCIIMUUHBIL: paJnyC-BCKTOP,
NEPEMEIICHHUE, ITYyTh, CPCAHAA ITYTEBAsA CKOPOCTb, MTHOBCHHAA U OTHOCUTECJIbHAA CKOPOCTH, MTHOBCHHOC U
HEHTPOCTPEMUTEIILHOC YCKOPCHUS, IICPHUOA U HACTOTA BPpAILICHM A, YTIJIOBasd U JIMHENHAas CKOPOCTH,
-(hOopMyYIHPOBATh: MPUHIIAT UHEPIIUH, TPUHITUT OTHOCUTEIHHOCTH ["asumes, MpuHINIT CYMePIIO3UIINH CHUJI,
3aKOHBI HI)IOTOHa, 3aKOH BCEMHUPHOI'O TATOTCHUS, 3aKOH FyKa, 3aKOHBI COXpaHCHUA UMITYJIbCAa U DHCPTHUU C
YUYCTOM I'paHUll UX TPUMEHUMOCTH, YCIIOBHA CTATUYCCKOT'O PABHOBCCHUS IJId MMOCTYIIATCIBHOTO U
BpalmiaTCJIbHOI0 ABUKCHHA,

-00BACHATE: IIPHUHIIAIT )IeﬁCTBPIfI KPYTHWIIBHBIX BE€COB, MPUHIOWUII PECAKTUBHOI'O JABUXKCHHA, PA3JINYUC
3BYKOBBIX CUTHAJIOB MO0 TEMOPY U TPOMKOCTH;

-Pa3bACHATH: OCHOBHBIC IMOJIOKCHUA KHMHEMATUKU, MMPCACKA3aTCIbHYIO U O6T)$[CHI/ITGJ'II)HYIO (l)YHKHI/II/I
KJIaCCUYECKON MEXaHUKH;

-OIMUCBIBATh: JACMOHCTPALIMOHHBIC OIIBIThI boitnga u omnpitel anmnes IS UCCIICNOBAHUA SABJICHUS
CBOOOTHOTO TaJICHUS TN, SKCIICPUMEHTHI 110 M3MEPEHUIO0 YCKOPEHHUsI CBOOOTHOTO MAaJCHHS U U3YyICHHIO
JBYDKEHUSI Tella, OpOIIEHHOTO TOPU30HTAIbHO, ONBIT KaBeHaWIa 1O W3MEPEHUI0 T'PaBUTAIMOHHON
MTOCTOSTHHOM, SKCTIEPUMEHT TI0 H3MEPEHHIO KOAPPHUIIMEHTA TPEHHUS CKOJIBKEHUS; SKCIIEPUMEHT T10

IIPOBEPKE 3aKOHA COXPAHEHMS DHEPIUU NPU IECHUCTBUU CHJ THKECTH M YIPYTOCTH, IEMOHCTPAIlMOHHBIC
OTIBITHI IO PACIIPOCTPAHEHUIO ITPOJOJIBHBIX BOJIH B IPYKUHE U B ra3e, NONEPEYHBIX BOJH — B IIPY)KUHE U B
LIHype, SKCIEPUMEHT 110 MU3MEPEHHIO ¢ NMOMOIIBI0 pdekra Jlomiepa CKOPOCTH JBMKYLIUXCS OObEKTOB:
MaIllMH, aCTPOHOMUYECKUX OOBEKTOB;
-HaOJII0JJaTh U HMHTEPIPETUPOBATh PE3yJIbTAThl JIEMOHCTPALMIOHHOIO OIbITA, MOJATBEPXKAAIOLIET0 3aKOH
UHEPLINH;
-MCCIIE0BATh: JIBUKEHHUE TeJIa 110 OKPYKHOCTHU IOJ IEHCTBUEM CHJI TSHKECTH M YIPYIOCTH, BO3MOKHBIE
TPAcCKTOPUU TeNa, IBWKYIIETOCS B TPABUTALIMOHHOM I10JI€, IBUYKEHUE CIlyTHUKOB U IIAHET; 3aBUCUMOCTb
nepro/ia KojJeOaHuil MpyKHHHOTO MasiTHUKA OT JKECTKOCTU MPYKUHBI U Macchl rpy3a, MaTeMaTH4YeCKOTO
MasiTHUKa — OT JJIMHBI HUTH U YCKOPEHUs CBOOOJHOTO NaJIeHHs], paCIpOCTPAHEHUE CEHCMUYECKUX BOJIH,
SBJICHUE TIOJIIPU3aLUHY;
-JleJ1aTh BBIBOJIBL: 00 OCOOEHHOCTAX CBOOOJHOTO IMAJEHUS Tel B BaKyyMe M B BO3JyXe, CPaBHUBATh MX
TPAacKTOpUHU; O MEXaHU3ME€ BO3HMKHOBEHHMS CWJIbl YIPYTOCTH C IOMOIIBIO MEXaHHYECKOM MOZEIn
KpUCTaJlJla; O IPEUMYILECTBAX MCIIOIb30BAHUSA DHEPIETUUYECKOTO IOAXOAA IPU PEUICHUH psaaa 3anad
JUHAMUKH; O JETAIAX MEKIYHAPOIHBIX KOCMUYECKUX IPOrPAMM, UCIOJIb3Ys 3HAHUSA O NIEPBON U BTOPOU
KOCMHMYECKUX CKOPOCTSX;
-IIPOrHO3UPOBATh BIIMSHUE HEBECOMOCTH Ha IOBEACHUE KOCMOHABTOB IIPU JJIMUTENIBHBIX KOCMHUYECKUX
M0JIeTaX, BO3MOYKHbIE BapUAHThI BBIHYKJACHHBIX KOJIEOAHUI OJTHOTO M TOTO e MPYKUHHOTO MasTHUKA B
cpellax ¢ pa3HOM INIOTHOCTBIO;
-IIPUMEHSATD T0JIy4YE€HHbIE 3HAHUS JUIS PELIECHUs TPAKTUYECKUX 3a1a4.

MoaekysipHas (pu3uKa ¥ TEPMOAMHAMUKA
BuinyckHuk na y2nyoneHHoM ypoéHe HAyHUmca:
-JaBaTh OIPEIEICHUS IOHATHH: MOJIEKYyJla, aTOM, HW30TOIl, OTHOCUTEJIbHAs AaTOMHAas Macca, MOJlb,
MOCTOSIHHAs ABOTa/Ipo, CTAllMOHAPHOE PaBHOBECHOE COCTOSIHUE Trasa, TeMIlepaTypa Tesa, aOCOJOTHBIN
HyJdb TEMIEpaTypbl, M30IpOIEecC, HU30TEPMHUUYECKUN, M300apHBI M HM30XOPHBIM Iporecchl, (a3oBbIi
nepexon, map, HaCLIH_[CHHHﬁ rnap, HUCHAapCHUC, KHUIICHUC, KOHACHCAlHs, MNOBCPXHOCTHOC HATAXCHUC,
CMa4YuBaHUC, MCHHUCK, YI'OJI CMa4YMBaHUWs, KATWJUIAPHOCTD, IJIABJICHUC, KPUCTAJUIN3allUA, YACIIbHAA TCIJIOTa



TUTABJICHUS, KPUCTAIIMYECKAS PEIIETKA, JIEMEHTapHAs STYeiKa, MOHOKPHUCTALI, OJTMKPUCTAILI, aMOp(HBIE
TeJNa, KOMIIO3HUTHI, MOTUMOPGU3M, aHH30TPOIHS, H30Tpomwus, nedopmanus (ympyras, MIACTHYECKas),
YHCIIO CTETICHEH CBOOOIbI, TEIJIO0OMEH, TEIUIOM30JIMPOBAHHAS CHCTEMA, aMa0aTHBIN MPOIIECC, TETUIOBBIC
JIBUTATEIN, 3aMKHYTBIH UK, HEOOpaTHUMBIH MPOIIece;

-laBaTh ONpENENCHUs (PU3UYECKHX BEIUYMH: KpUTHUYECKas TemIeparypa, yAelbHas TEIuioTa
napooOpa3oBaHus, TeMIIepaTypa KHUIICHUs, TOYKa POCHI, JAaBJICHUE HACHIIICHHOTO Mapa, OTHOCHUTEIbHAS
BJIAJKHOCTh BO3/yXa, CHJIa MOBEPXHOCTHOTO HATSKEHUS, MEXaHWYECKOE HANPSLKEHUE, OTHOCUTEIBHOE
YUIMHEHHUE, TPENEN YIPYroCcTH, MPEAEN MPOYHOCTU MPU PACTKEHUU M CKATUW, BHYTPEHHSS DHEPIUS,
koiuuectBO TerioThl, KITJ[ TenmoBoro asurares;

-MCIOJIb30BaTh CTAaTUCTHUYECKUN TOAXOJ JUIsi ONMUCAHUS IOBEICHUS COBOKYITHOCTH OOJIBIIOTO YHCIIA
YaCTUII, BKJIIFOYAOLIHI BBEICHUE MUKPOCKOITMYECKUX U MAKPOCKOITUYECKUX TAPaMETPOB;

-pa3bACHATH OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKON TEOPUH CTPOCHHUS BEIECTBA;
-KJIacCU(UIIMPOBATH arperaTHbIE COCTOSIHUS BEIIECTBA;

-XapaKkTepu30BaTh H3MEHEHUSI CTPYKTYPhI arperaTHbIX COCTOSIHUM BelIecTBa MpU (Pa30BBIX MEPEX0ax;
-hopMyIHpPOBaTh: YCIOBUS UICATHHOCTH ra3a, 3aKoH [ 'yka, 3aKOHBI TEPMOJMHAMUKH;

-OMUCHIBATh: SIBJICHUE MOHU3ALUU; TEMOHCTPAIMOHHBIE IKCIIEPUMEHTHI, O3BOJISIONIME YCTAHOBUTH IS
rasa B3auMOCBSI3b MEX/y €T0 JaBJI€HUEM, 00bEMOM, MAaCCOU U TEMIIEPATYypOi; SKCTIEPUMEHT: 110 H3yYEHHUIO
M30TEPMUYECKOTO MpoIlecca B Ta3e, Mo U3YUCHUIO KAaUJUISPHBIX SBICHUH, 00yCIOBICHHBIX
MMOBEPXHOCTHBIM HATSDKEHHUEM KHUIKOCTH, TI0O U3MEPEHUIO YIeTbHON TETNIOEMKOCTH BEIIECTBA; ~-O0BSICHSATD:
BIIUSTHUE COJTHEYHOTO BETpa Ha aTMocdepy 3eMIId, OTIBIT ¢ PaCcTIpeIeICHIEM YacTHII UICaTHHOTO Ta3a 1o
JIBYM TOJIOBUHAM COCY/1a, Ta30BbI€ 3aKOHBI HA OCHOBE MOJIEKYJISIPHO -KHHETUYECKOW TEOPUU CTPOEHUS
BEIIIECTBA, OTIIMYHNE KPUCTAIUTMIECKUX TBEP/IBIX TEJ OT aMOP(MHBIX, 0COOCHHOCTh TEMITEPaTyPhl KaK
MapaMeTpa COCTOSIHUS CUCTEMBI, TPUHIUI IEUCTBUS TETUIOBBIX JBUTATENEH; ~-TPEACTABIATh
pacrpeieIeHle MOJIEKYJT HICATTbHOTO ra3a 1o CKOPOCTSIM;

-HaOMI0/1aTh W MHTEPNPETUPOBATH: SBJICHUE CMAayMBaHWUS W KaMWUISAPHBIC SBJICHUS, MPOTEKAIONINE B
MpUpoJie U OBITY; pe3yiabTaThl OIBITOB, WILTIOCTPUPYIOIINX W3MEHEHUE BHYTPEHHEW SHEPTHH Tella MpH
COBEPILICHUH paboTHI, siBJIeHUE MU dy3un;

-CTpOUTh rpadMKH 3aBUCHMOCTH TEMITepaTyphl TeIa OT BPEMEHH IPH HarpeBaHWU, KHTIEHWH, KOHICHCAIIUH,
OXJIQXKICHUH; HAXOUTh U3 TPaPUKOB 3HAYCHHSI HEOOXOIUMBIX BEIIHYNH;

-orieHuBaTh KIIJI pa3nu4HbIX TEIUIOBBIX ABUTATEICH;

-JIeJIaTh BBIBOJI O TOM, UTO sIBJICHHE MU Py3un sSBISETCS HEOOPATUMBIM ITPOILIECCOM;

-IIPUMEHSTH TIOJIyYCHHBIC 3HAHUS K O0OBSCHCHHIO SBJICHUH, HAOII0IaEMBIX B IIPUPOJIC U OBITY.

DJIeKTPOAMHAMUKA
Buvinycknuk na y2ny01eHHOM YPOGHE HAYUUMCA:
-J1aBaTh ONPENCICHUS MOHATHUN: TOYCUHBIN AIICKTPUUCCKHUH 3apsil, JJIEKTPUUECKOE B3aUMOJICHCTBHE,
ANEKTPHU3alns T, ODJICKTPUYECKH HW30JUpPOBaHHAS CHCTEMa Tel, OJJIGKTPUYECKOE ToJie, JUHUU
HaIPsSOKEHHOCTH  3JIEKTPOCTATUYECKOTO  TOJIA, JKBHIIOTCHIMAJIbHAs IOBEPXHOCTh, KOHJIEHCATOP,
CBOOOJHBIC U CBSI3aHHBIE 3apS/Ibl, TPOBOAHUKH, TUIIEKTPUKH, TOTYIIPOBOIHUKH; SIEKTPUUECKUHN TOK,
MMOCTOSTHHBIN JJICKTPUUYECKHH TOK, MCTOYHHUK TOKA, CTOPOHHHE CHIIBI, JbIpPKA, M30TONMHYECKHI A deKT,
MOCJIEIOBATENIFHOE U MapalljieIbHOE COSTUHEHHS MPOBOIHUKOB. KYIIEPOBCKUE Maphl 3JIEKTPOHOB,
ANEKTPOJIUTHI, JEKTPOJIUTUYECKAS IUCCOLMALIUS, CTENIEHb JUCCOLMALIAHN, JIEKTPOIIU3,
ANIEKTPOMAarHUTHAsT MHAYKIMS, WHIYKIUOHHBIA TOK, CAMOMHIYKIIMS, TOKA 3aMbIKaHUS M Pa3MbIKaHUS,
TpancpopMmaTop, KoJiedaTenbHbIM KOHTYpP, PE30HAHC B KOJEOAaTETbHOM KOHTYpE, COOCTBEHHAs U
MPUMECHAas MPOBOAUMOCTb, IOHOPHBIE U AKIIENTOPHBIE MPUMECH, P-TI-TIEPEXO0J, 3aIUPAIOIINI CIIOH,
BBITIPSIMIIEHUE TIEPEMEHHOTO TOKa, TPAH3UCTOP; ANEKTPOMArHUTHas BOJIHA, Oeryias rapMOHUYecKast
AIIEKTPOMArHUTHAsI BOJIHA, TUIOCKOMOJSPU30BaHHAs (WM JTMHEHHO-TIOJISPU30BaHHAS) DIIEKTPOMArHUTHAS
BOJTHA, TJIOCKOCTh MOJISIPU3AIIAN STIEKTPOMArHUTHOM BOJIHBI, (DPOHT BOJHBIL, JIy4, PAJHOCBS3b, MOYIISIIUS U
JeMO Ty SIS .CUTHAJIA, aMIUTHTYIHASL U YaCTOTHASI MOTYJISIIIUS; MHUMOE U ISHCTBUTENbHOE N300paskeHus,
MpeJIOMJICHUE, MOJTHOE BHYTPEHHEE OTPAKEHHE, TUCIEPCUSl CBETA, TOUEYHBIM MCTOYHUK CBETA, JIMH3A,
(dokanpHas TIOCKOCTh, aKKOMOJAIWs, JyNa; MOHOXPOMATHYEeCKas BOJHA, KOTEPEHTHBIE BOJIHBI U
WCTOYHUKHU, UHTEp(DEpeHIIHs, TPOCBETIACHUE ONTHKH, Audpakius, 30Ha DpeHens;
-laBaTh TOHATUA (U3MYECKUX BeMMuuH: cuia Toka, DJIC, compoTHUBIIEHHE MPOBOTHUKA, MOIIHOCTH
3JI€KTpI/I‘-IeCKOFO TOKa, MAarHuTHOC BBaHMOHeﬁCTBHC, JINMHUN MB.I‘HHTHOfI I/IHIIyKLII/II/I, O,[[HOpOIIHOC



MarHMTHOE 10JIe, COOCTBEHHAsI MHAYKIHS, THaMarHeTUKY, TTapaMarHeTUKy, eppoMarHeTHKH, OCTaTOYHAS
HaMarHU4eHHOCTh, KpUBasi HAMarHUYMBAHUS; JJIMHA BOJIHBI, IIOTOK SHEPTHHU U IFIOTHOCTH MOTOKA SHEPTUU
AJIEKTPOMArHUTHON BOJIHBI, MHTEHCUBHOCTH JIEKTPOMArHUTHON BOJIHBI, YrOJ MAaJCHUs, YTOJl OTPaXeHus,
yroja TpeloMJICHUsS, a0CONIOTBBINA IIOKA3aTelb IIPEIIOMJICHUS CpEAbl, Yroj IOJHOIO BHYTPEHHErO
OTpaKEHHsI, TPEIOMIISIONINI yrojl MPU3MBbI, JIMHEWHOE yBEIHMUYEHHE ONTHYECKOW CHCTEMBI, ONTHYECKas
CHJIa JIMH3BL, IOTIEPEYHOE YBEINYEHHUE JIMH3bI, PACCTOSHUE HAWITYUILETO 3pEeHHs, YTII0BOE YBEINUYEHHE;
-aBaTh OIpeneNleHus] (U3NYECKUX BEJIMYHMH: HANPSDKEHHOCTh AJIEKTPOCTATUYECKOTO TOJIs, MOTEHIHAI
AIIEKTPOCTATUYECKOTO TOJIS, PA3HOCTh MOTEHIIMAIOB, OTHOCHTENBHAS TUAJICKTPUYECKasi MPOHULIAEMOCTb
Cpenbl, 3JIEKTPOEMKOCTh YEIUHEHHOTO MPOBOJIHUKA, 3JEKTPOEMKOCTh KOHACHCATOPA; BEKTOP MAarHUTHOM
WHAYKIMA, MarHUTHBIM TOTOK, cuia Awmmepa, cuia JlopeHIa, WHIYKTUBHOCTh KOHTYpa, MAarHUTHAs
MPOHHUIIAEMOCTH Cpebl; KOA(OUIIMEHT TpaHCPOPMAIUH;

- OMIKACBIBATH JIEMOHCTPAIIMOHHBIE OTBITH Papajies ¢ KaTyIIKaMy U MOCTOSIHHBIM MarHUTOM, OTIBITHI | eHpH,
SIBJICHHE AJIEKTPOMArHUTHON MHIYKITUH;

-00BSCHATh TPUHIMIT JCUCTBUS: KPYTWIBHBIX BECOB, CBETOKOMUPOBAIGHOW MAIIWHBI, BO3MOXHOCTb
WCTIOJIb30BAHMUS SIBJICHUS DJEKTPU3AIMHA TPH TIOIYUYECHHH TAKTHIOCKOIMYECKUX OTIEYaTKOB, TMPHHIIMII
OYHUCTKH ra3a OT YrOJbHOW MBI C TIOMOIIBIO 3JIEKTPOCTATHIECKOTO (DHITBTPA;

-00BSACHATh: 3aBUCUMOCTH AJIEKTPOEMKOCTH TUIOCKOTO KOHAEGHCATOPa OT IJIONIAI! TUTACTHH M PACCTOSHHS
MEX]ly HUMH;

-popMyIMpoBaTh: 3aKOH COXpPAaHEHHs OJIIEKTPUYECKOTO 3apsima ¥ 3akoH KyimoHa, TpaHUIBI HX
MPUMEHUMOCTH; IpuHIHII [ tolirenca-Dpeners, ycaoBUs MUHUMYMOB U MAKCHMYMOB TIPH HHTEPPEPEHITNN
BOJIH, YCJIOBUS TU(PPAKIIMOHHOTO MHHUMYMa Ha TIETH U TJIaBHBIX MAaKCHMYMOB TIPH TU(PAKIIUU CBETA Ha
pemieTke;

-yCTaHaBJIMBATh aHAJIOTHIO MKy 3aKOHOM KylioHa ¥ 3aKOHOM BCEMHPHOTO TITOTEHUS; (OPMYIHUPOBATH
3aKoHbI OMa JJ11 OJTHOPOTHOTO TTPOBOTHUKA, /IS 3aMKHYTOM 1IN C OJHUM M HECKOJbKUMHU UCTOYHUKAMH,
3akoH Dapanes;

- paccuntbiBaTh DJIC raibBaHHYECKOTO 3JIEMEHTA;

- HCCIIEIOBATh CMEIIAHHOE COTPOTHBIICHHWE MPOBOJHUKOB; - HAOMIOAATh U MHTEPIPETUPOBATH TEIJIOBOE
JEHCTBUE IEKTPUIECKOTO TOKA, TIEpeiady MOIITHOCTA OT UCTOYHUKA K TIOTPEOUTEIIO;

- ONpenessaTh HAIPABJICHUE BEKTOPAa MAarHUTHOW MHIYKIIMHM M CUJIBI, ICHCTBYIOIIECH HAa MTPOBOJTHUK C TOKOM
B MarHUTHOM II0JIC;

- (GopMynmupoBaTh mpaBUIO OypaBYMKa M MPABHIIO JIEBOW PYKH, MPUHITUIBI CYIEPIIO3UIIMM MAarHUTHBIX
MoJIeH, 3aKOH AMIiepa;

-OMKCHIBATh: JIEMOHCTPAIIMOHHBIE SKCIIEPUMEHTHI 1O 3JIEKTPU3AIUU TET U OOBACHITH WX PE3YJIbTaThI,
AKCIIEPUMEHT 10 MU3MEPEHHIO AJICKTPOEMKOCTH KOHJICHCATOPA; OMUCHIBATh JEMOHCTPAIIMOHHBIN OMBIT Ha
MOCJICIOBATEIIbHOE M IMapajuIeIbHOE COCIUHEHUS IPOBOJIHHMKOB; CAaMOCTOSTEIBHO TPOBEICHHBII
AKCIIEPUMEHT 110 W3MEPCHHIO CHJIbI TOKAa W HAMPSHKCHHS C MOMOIIBI0 aMIIEpMETpa W BOJBTMETpPA, IO
m3Mmepenuto DJIC ¥ BHYTpEHHEro CONpPOTHBICHUS TPOBOJHUKA; OMHUCHIBATh (DyHIaMEHTAIbHbBIE
(¢u3uveckue ombIThl Dpcrena U Ammepa, MoBEACHUE PaMKH C TOKOM B OJIHOPOJIHOM MAarHMTHOM TIOJIC,
B3aMMOJICHCTBHE TOKOB;

- OOBSACHATH NMPUHIUIT JIEHCTBHS AJICKTPOU3ZMEPUTEIBHOTO MPUOOpPa MAarHUTOAICKTPUUECKOW CHUCTEMBI,
AJIEKTPOJIBUTATENIs MTOCTOSIHHOTO TOKa, MacccrnekTporpada U MUKIOTPOHA; TpaHchopMmaTopa, TeHepaTopa
MIEPEMEHHOTO TOKA; IPUBOJAUTH NMPUMEPHI UCIIONIB30BAHUS JETEKTOPE METAlIa B a3pOIOPTy, B MOE3]E Ha
MarHuTHOM moayiike, ObITOBbIX CBU-meuax, 3amucu ¥ BOCHpOU3BEACHUH MHPOPMAIMK, B TeHepaTopax
MEPEMEHHOTO TOKa; OOBSICHITh MIPUHIIUIIBI TIEpEAayu EKTPOIHEPTUU Ha OOJIBIIINE PACCTOSHUS.

- CTPOUTH U300paKEHUSI U X0 Ty4ell Mpu MpeToMIICHHH CBEeTa, N300pakeHrne mpeaMeTa B coOuparomieii u
pacceuBaromIel JTMH3aX; OMPEAesITh MOJOKEHUS U300paKEHUs MPEMETa B JIMH3E C MOMOIIBI0 (OPMYIIbI
TOHKOW JIMH3bI; aHAJIM3UPOBATH YEJIIOBEUECKUM TJIa3 KaK ONTHYECKYIH) CHUCTEMY; - KOPPEKTHUPOBATh C
MOMOIIBI0  OYKOB JAe(PEeKThl 3peHHs; OOBACHATH NPHUHIMUI ACWCTBUS ONTUYECKUX MTPHOOPOB,
YBEIMUMBAIOLIUX YTOJ 3pEHUS: JIYIly, MUKPOCKOTI, TEJIECKOIT;

-TIPUMEHSATH TOJIyYEHHBIC 3HAHUS IS OOBSICHEHHS HEM3BECTHBIX PaHEe JJICKTPUUECKUX SBICHHM, IS
pelieHust IpaKTUYECKUX 3a/1a4.

OCHOBBI CIENHATBLHON TEOPHH OTHOCUTEIbHOCTH
Buvinycknuk na yenyonennom ypoene Hayuumca:



-71aBaTh ONpeAeIeHUs NOHATHI: paanyc llIBapumnibaa, ropu30HT COOBITUH, COOCTBEHHOE BPEMS, SHEPT s

IIOKOs Tea;

-(OopMyIMpPOBATH MOCTYNATHI CIICIUATEHON TEOPHUH OTHOCUTEIBHOCTH U CIEACTBHS M3 HHUX; YCIOBUS, IPU

KOTOPBIX IPOUCXOAUT aHHUTWIISALUS U POKJICHHUE MTapbl YaCTHULL;

-OIMCBIBATh IPUHLIUIIAAIBHYIO CXeMY oIbITa MalikesnbcoHa—Mopiu;

-JIeJIaTh BBIBOJI, YTO CKOPOCTh CBETa — MAaKCHMAJIbHO BO3MOXHAs CKOPOCTh PacCHpOCTPAHEHUS JII0OOTO

B3aUMOJICHCTBHS,

-OLIEHUBATh KPUTHUUECKUN PAUyC YEPHOU JbIPBI, JHEPTHIO IOKOS YaCTHULL;

-00bAcHATh d(dekT 3aMeieHHs BpPEMEHH, OIpeneNiATh COOCTBEHHOE BpeMs, BpeMs B pa3HbBIX

MHEPLHAIBHBIX CUCTEMAaX OTCYETA, OJTHOBPEMEHHOCTb COOBITUI;

-IIPUMEHSATD PEISATUBUCTCKUIN 3aKOH CJIOKEHUSI CKOPOCTEN I PEeLeHHs MPAKTUYECKUX 3a/1ay.
Keanmoeasn ¢pusuka. @uzuxa amoma u aToMHOTO A0pa

Buvinycknuk na yenyoiennom ypoene Hayuumcs:

- JaBaTh OMNpeEeNeHUs] TOHATUN: MPOTOHHO-HEHTPOHHAs MOJEINb SApa, HU30TOMbI, PaJAUOAKTHBHOCTD,

anbda- u OeTa-pacmnaj, ramMma-u3IydeHue, UCKyCCTBEHHAsl paJOaKTUBHOCTbD, IIEMHAs peaKlus JEIEeHUs,

SJIEPHBIA PEAKTOp, TEPMOSIEPHBIM CHHTE3; JJIEMEHTApHbIE YacTHIbl, (yHIAMEHTAJIbHbIE YacCTHIIbI,

aHTUYaCTHIa, AaHHUTWIISILIVSL, JIEITOHHBIHN 3apsijl, TEPEHOCYUK B3aUMOIEHCTBUS, OapUOHHBIHN 3apsi, aipOHBI.

JIENTOHBI, ME30HBI, OApUOHBI, THUIIEPOHBI, KBAPKH, TTIIOOHBI;

- JlaBaTh MOHATHSA (PU3MUECKUX BEJIMYMH: yJAelIbHas 3HEPrusl CBS3U, MEpUOJ MOJypacnaja, aKTUBHOCTh

PaZMOaKTUBHOTO BEIIECTBA, IHEPreTUUYECKUN BBIXOJ SAEPHOM peakuuu, Kod((UUIUEHT pa3MHOKEHUS

HEHUTPOHOB, KpUTHYECKasi Macca, 1032 MOTJIOMIEHHOTO U3Iy4eHHs], KO3 (HUIIMEHT KauecTBa;

- OOBSACHATH MPUHIUN JEUCTBUS SIEPHOTO PEAKTOPa;
- 0OBACHATH CITOCOOBI 00ecTiedeHHsT 6€30TTaCHOCTH SJIEPHBIX peakTopoB 1 ADC;
- TPOrHO3MPOBATh KOHTPOJMPYEMBIH €CTECTBEHHBIH paJualuoOHHBINA (OH, a TaKkKe paluoOHaIbHOE
MIPUPOIOTIONIb30BAHUE TIPH BHEAPEHUHN YIpaBisieMoro tepmosinepHoro cuatesa (YTC).
- KJIacCU(PUIMPOBATH dJIEMEHTapHbIE YACTUIIbI, TOAPA3/EIISA X Ha JICITOHBI U aIpOHBI;
- (dopmynupoBath npuHImn [laynu, 3aK0HbBI COXpaHEHUs JIENTOHHOTO U OAPHUOHHOTO 3apsIOB;
- ONHCHIBATh CTPYKTYPY aJAPOHOB, IIBET U apOMAaT KBapKOB;
- TPUBOJUTH MPUMEPHI ME3OHOB, TUIIEPOHOB, TIFOOHOB.
Crtpoenue BcesenHoit
Boinycknuk na y2nyonennom ypoene Hayuumc:
- JaBaTh ONpEIEIICHUs MOHATUN: aCTPOHOMHYECKHE CTPYKTYpBI, IJIAHETHAsl CUCTEMa; 3Be3/a, 3BE3HOE
CKOIUICHHE, TaJJaKTUKU, CKOIUUICHHE U CBEPXCKOIUICHUE TraJIaKTUK, Bcenennas, 0enblil kKapiauk, HeHTpoHHas
3Be3/1a, YepHas JbIpa, KPUTUUYECKAsl TUIOTHOCTh BCeNneHHOM, peIMKTOBOE U3IIy4YeHUH, POTOH-TIPOTOHHBIH
LUKJI, KOMETa, aCTePOU/I, ITyJIbCap;
- UHTEPIPETHPOBATH pe3yNabTaThl HaOM0AeHNI Xa006a o pa3deraHnuu rajJakTUk;
- (dopmynupoBaTh 3aKk0H Xa061a; - KiacCUPUIIMPOBATH OCHOBHBIEC TIEPUOIbI SBOTIONNHN Beenennoii mocne
Bonbiioro B3prIBa;
- TPEeNCTaBIATH MOCIE0BATEIbHOCTh 00pa30BaHus IEPBUYHOTO BellecTBa BO BeeneHHo;
- 00BACHATH MPOIIECC IBOJIIOLIUU 3B€31, 00pa3oBaHus U BotoLUN CONHEYHON CUCTEMBI;
- ¢ nomotIsio Moaenu OpuaMana npeacTaBiIsTh BOSMOXKHbBIE ClIEHApUU 3BOJIOIMHN BeenenHol B Oynyiiem

Buinycknuk na y2nyonennom yposHe noiyuunt 603MOHCHOCHIb HAYUUMbCA:

* nposepsimb  IKCNEPUMEHMANbHLIMU — CPeOCMBaMU  8bl0GUHYMbIE — 2UNOmMe3bl,  QOpMYIUpYys yelb
UCCIe008aHUsL, HA OCHOBE 3HAHUSA OCHOBONONALAIOWUX PUULECKUX 3AKOHOMEPHOCIE U 3AKOHO8,

* ONUCHIBAMb U AHATUUPOBAMb NOJYHUEHHYIO 8 Pe3YIbMAame NPo8eOeHHbIX PUUYECKUX IKCNEPUMEHMO8
ungopmayuro, onpeoenimos ee 00CMOBEPHOCb,

* NOHUMAamb U 0OBACHAMb CUCIIEMHYIO CE53b MENHCOY OCHOBONONALAIOWUMU HAYYHBIMU NOHAMUAMU.
NPOCMpAncmeo, 6pems, mamepus (6ewecmeo, noie), 08UNCEHUe, CUNA, IHEPUSL,

* pewiamsv SKCNepUMeHManbHble, Ka4ecmeeHHble U KOTUYeCmEeHHble 3a0aiu NOGbIUEHHO20 YPOGHS
CTIOJICHOCMU, UCHOIb3YS (PU3UYECKUE 3aKOHbL, A MAKJICe YPAGHEHUS, CEA3bI8AOWUe usuiecKue 6eluduHbl;
*  AHATU3UPOBAMb 2PAHUYLL NPUMEHUMOCMU PU3UYECKUX 3AKOHO8, NOHUMAMb 6Ce00wuli xapakxmep
pyHOAMEHMANbHBIX 3AKOHO8 U O2ZPAHUYEHHOCMb UCNONb3068AHUS YACMHBIX 3AKOHOB,

* opmyruposams u pewiams HoGble 3a0auu, 803HUKAIOWUE 8 XOO0€ YUeDOHO-UCCIe008aAMeNbCKOU U



NPOEKMHOU 0esameNbHOCHU,

* ycosepulencmeosams npubopsvl U Memoobl UCCIe008AHUS 8 COOMEEMCMEUU C NOCMABIEHHOU 3a0ayell;

* UCNONBL306AMb  MeMOObl  MAMEMAMUYECKO20 MOOeIUPOBAHUs, 8 MOM ducie npocmeuuiue
cmamucmuyeckue mMemoowvl 0Jisk 00pabomKu pe3yibmamos IKCnepumMenma.

Obecneuums  docmudicenue NAAHUPYEMBIX — Pe3VIbMAmMO8 O0CB0EHUsI OCHOBHOU 00paA308amenbHOU
npocpammyl, €030amsb OCHO8Y OJil CAMOCMOAMENbHO20 YCHEeUIHO20 YCBOCHUS O00VUAIOWUMUCA HOBbIX
SHAHUL, YMeHUl, U008 U CHOC0008 OesIMENbHOCHU OOINCEH CUCMEMHO-0esMeNbHOCMHbIIL n00xX00. B
€cOOM8emcmaul ¢ 3MuUM H0OX000M UMEHHO AKMUBHOCHb 00YUAIOWUXCA NPUSHAENICS OCHOBOU O0CTNUNCEHUSL
Pazeusarowux yeiel 0opazo8anus — 3HAHUS He Nepedalomcst 8 20Mmoom eude, a 000bI8AOMCA Y4AUUMUCS
8 npoyecce NO3HABAMENbHOL 0eamMeNbHOCTU.

Oonum u3 nymeti no8vlueHUS MOMUBAYUU U IPDEKMUBHOCMU YUeOHOU 0esIMmeNlbHOCU 8 CPeOHell WKOLe
ABNAEMCA BKIIOUEHUE VUAWUXC 8 YUeOHO-UCCTIe008AMENbCKYIO U NPOEKMHYI0 OessmelbHOCMb, KOMopas
umeem cieoyioujue 0CoOeHHOCmu:

1) yenu u 3a0auu smux 61008 OesIMENLHOCIU YYAUUXCS ONPEOSTSIIOMCSL KAK UX TUYHOCHHLIMU MOMUBAMU,
MAaK U COYUANbHLIMU. DMO 03HAYAem, Ymo MaKas 0esmeabHOCMb 00IHCHA ObIMb HANPAGIeHA He MObKO
Ha NOGblUeHUe KOMNEeMeHMHOCMU HOOPOCMKO8 8 NPeOMemHOol 00aacmu

onpeoeneHHbIX YUeOHbIX OUCYUNIUH, He MOIbKO HA pasgumue ux CHOCOOHOCmell, HO U HA CO30aHue
NpOOYKmMa, umerowe2o 3Ha4uMocms OJist Opyeux;

2) YueOHO-UCCIe006amenbCkas U NPOeKmHas OessmelbHOCMb OO0INCHA OblMb OP2aAHU308AHA MAKUM
0b6pazom, umobwbl yuawuecsi CMO2IU peanu308amv C80U NOMPeOHOCMU 6 O0OWeHUU CO 3HAYUMbBIMU,
peepenmuvimu epynnamu 0OHOKIACCHUKO8, yyumeneti u m. 0. Cmposi paziuuHoco pooa OmHOUeHUs 8 X00e
YenleHanpasienHoU, NOUCKOBOLL, MBOPYECKOl U NPOOYKMUBHOU OessmelbHOCMU, NOOPOCMKU 08]1a0e8aAl0m
HOpMaMU 83AUMOOMHOULEHULL C PASHBIMU JH0ObMU, YMEHUAMU Nepexooums om 00H020 8Udd 0OWeHUs K
opyeomy, npuobpemarom HA8bIKU UHOUBUOYAILHOU CAMOCMOAMENLHOU pabomvl U COMPYOHUYEeCmsed 8
KOJLIeKmuee,

3) opeanuszayus yuebHO-UCCIE008aMENbCKUX U NPOEKMHBIX PAOOM WKOILHUKOE 0Decneuusaem couemanue
PA3IUYHBIX 8UO08 NO3HABAMENbHOU OeamenlvHocmu. B smux euodax oOeamenvnocmu mozcym Ovlmb
80CmMpPedOBAHbI NPAKMUYECKU TH0Oble CHOCOOHOCIU NOOPOCMKOS, Pedlu308aHbl TUYHbLE NPUCMPACIUSL K
MOMY UL UHOMY 8UOY OesMeNbHOCMU.

B pe3ynomame yueono-uccnedosamenvckoii U NPOEKMHOU OeAMeIbHOCHU 6bINYCKHUK HOJIyYUm
npeocmaenienue:

* 0 Qunocoghckux u MemooonN02ULeCcKUxX OCHOBAHUAX HAYYHOU OessmelbHOCMU U HAYYHbIX Memoodx,
NPUMEHSEMBIX 8 UCCIEe008AMENbCKOU U NPOEKMHOU 0esimebHOCMU,

* 0 MAKUX NOHAMUSAX, KAK KOHYENYus, HayyHas 2unomesa, Memoo, SKCNepuUMenn, Ha0edCHOCHb 2UNOMe3bl,
MoOelb, Memoo coopa u Memoo aHaIu3a OAHHLIX,

* 0 MOM, YeM OMAUUAIOMCI UCCTIEO08AHUSL 8 2YMAHUMAPHBIX 0OIACHSX OM UCCAEO08AHUIL 8 eCIECTBEHHBIX
HayKkax;

* 00 ucmopuu HayKu,

* 0 HOBeUWUX Pa3paboOmKax 6 0bacmu HayKu u MexHOI02UlL,

* 0 npasunax U 3aKOHAX, pPe2YIUPYIowux —OMHOWIeHUs 6 HAYYHOU, U300pemamenbCckou U
UCCe008amMenbCKOl 00IACMAX 0esiMmelbHOCU (RAMeHmMHoe NPABo, 3auUma aeMmopcKo2o npasa u m. n.);

* 0 OesasmenrbHOCMU OpPeaHu3ayuil, cooowecms u CmMpYyKmyp, 3aUHMEPECOBAHHbIX 6 pPe3VIbmamax
UCCE008aAHUL U NPEOOCMABTAIOWUX PecypCbl Ol NPOBEOCHUsT UCCIEO08AHUN U Peanru3ayuu npoeKmos
(¢honowi, 2ocyoapcmeentvle cmpykmypol, Kpayo@haHoun2oevie CMpyKmypsl u m. n.).

Boinycknuk cmoorcem:

* pewiams 3a0ayu, HAX00AWUECs HA CINbIKE HECKOJILbKUX YUeOHbIX OUCYUNTUH (MedCnpeoMemHble 3a0aii);
* UCNONB308AMb OCHOBHOU AICOPUMM UCCLE008AHUS NPU PEUEHUU C8OUX YUeOHO-NO3HABAMENbHBIX 3A0aY,
* UCNONb3068aAMb OCHOBHbBIE NPUHYUNBL NPOEKMHOU 0esIMeNbHOCMU NPU PeUuleHUU c8OUX yuebHO-
NO3HABAMENbHBIX 3a0a4 U 3A0aY, B03HUKAIOWUX 8 KVIbMYPHOU U COYUATbHOU HCUSHU,

* UCNONb308aMb INEMEHMbL MAMEMAMULECKO20 MOOETUPOBANUS NPU PEUEHUU UCCTe008aAMENbCKUX 3A0aY,
* UCNONBL3068AMb JIEMEHMbl MAMEMAMUYECKO20 AHANU3A OISl UHMepnpemayul pe3ynomamos, noay4eHHblxX
8 X00e yueOHO-UCCe008ameNbCKOL pabombl.



C mouku 3penus popmuposanus yHUBEPCanNbHbIX yUeOHbIX 0eCHEUIL 6 X00€ 0C80CHUA RPUHUUNOE
YuedHo-uccned08amenbcKkoi U NPOEKMHOU 0esAme1bHOCmU 8bINYCKHUK HAYYUMCA:

* opmynuposams HayyHyIo 2unomesy, CIMagumy Yeib 8 PAMKAX UCCIe008AHUS U NPOEKMUPOBAHUS, UCX005
U3 KyJIbmypHOU HOPMbL U CO0OPA3YACH ¢ NPeocmasgieHuamu 06 oobuem onaze;

* 8OCCMAHABIUBAMb KOHMEKCMbL U NYMU PA3GUMUSL MO20 UU UHO20 8UOA HAYYHOU OesmelbHOCMU,
onpeoenisis Mecmo c80e20 UCCIe008aHUS UNU NPOEKMA 6 00wemM KyIbmypHOM NPOCMpPaHcmee;

* Oomcnexcusams U NPUHUMAMb 80 BHUMAHUE MPEHObl U MEHOCHYUU PA38UMUs PA3IUYHBIX U008
0esamenbHOCMU, 8 MOM YUCLEe HAVYHBIX, YHUMbIBAMb UX NPU NOCMAHOB8KE COOCMBEHHbIX Yeell,

* OYeHUBamv pecypcvl, 8 MoM YUcie U HeMamepudaibhvle, maxKue Kax epems, HeobXxooumbvie O
00CmudiCeHUs NOCMABIEeHHOU Yeu,

*HAXOOUMb PA3TUYUHbIE UCHOYHUKU MAMEPUATbHBIX U HEeMAMEPUALbHbIX Decypcos, NnpedoCcmasisiioujux
cpeocmea 0nisi nPoGedeHUs UCCIe008aHULL U Peanru3ayul NPOeKmo8 8 pasiuiHblX 001ACmAX 0esimelbHOCIU
yenosexa;

* gcmynams 6 KOMMYHUKAYUIO C 0eplcamensamu pa3iuyHblX Munos pecypcos, MoyHO U OOBbEKMUBHO
npe3eHmysi C80U NPOeKMm UIU BO3MONCHbIE pPe3yIbMmamyvl UCCIe008AHUs, C Yeablo obecneyenus
NPOOYKMUBHO20 83AUMOBBI20OHO20 COMPYOHUYEeCmEd;

* CaMOCMOAMENbHO U COBMECMHO C OpYeUMU aA8MOpaAMU pazpabamvléams CUCmemy Napamempos u
Kpumepues OyeHKU 3¢pgekmuenocmu u npoOYKMUGHOCMU pearu3ayuy npoeKma Uil Uccie0o8anus Ha
Kad#cooM dmane peanu3ayuu u no 3aéepuieHuu pabomal,

* A0eK8amHO OYEeHUBAMb PUCKU Pearu3ayull NpOeKma u nPo8eoeHuUs: UCCIe008AHUS U NPedYCMAMpPUsams
nYymu MUHUMUZAYUU IMUX PUCKOS,

* a0eK8amHO OYEHUBAMb NOCIEOCMBUSL PealU3aYUL C80e20 NPOEKma (U3MEeHeHUsl, KOMOopble OH Nosjleden 6
JHCU3HU Opyeux aoodetl, cooouecms),;

* a0eK8amHO OYEeHUBAMb OdlbHeliuee Pa3eumue c60e20 NPOEKma Uil UCCie008aAHUsL, BUOENMb B03MOIICHbLE
8aAPUAHMbBI NPUMEHEHUsL Pe3VIbMAMO8

2. Conep:kaHue y4eOHOI0 nmpeaMera.

Du3uKa B MO3HAHNH BelIECTBA, M0JIsl, IPOCTPAHCTBA U BPEMEHHU
dusnka - GyHgamMeHTanbHas Hayka o mpupojae. Hayunslii MmeToa mo3HaHus Mupa. B3anMocBs3b MeXIy
(GbU3MKON M IPYTMMU €CTECTBEHHBIMHU HayKamMH. MeTo/1bl Hay4HOTO UCCIIeOBaHUs (PU3UUYECKUX SBICHUM.
[TorpemHocTy u3MepeHuil ¢u3nyecKkux BeNWYMH. MojenupoBaHue SIBJICHHM M MPOLECCOB MPUPOIBL.
3aKOHOMEPHOCTh U CIIy4altHOCTb. ['paHuIIbl IPUMEHUMOCTH (hU3HUecKoro 3aKoHa. dusndeckue TeOpuu U
MIPUHIIMI COOTBETCTBUS. PoJib 1 MecTo (pU3MKK BCOBpEMEHHON HAy4YHON KapTHUHBI MHPA, B MIPAKTUYECKOM
NEeSATENbHOCTH JIIoAeH. Dusuka u Kyrimypa.
Mexanuka

[Ipeamer u 3amaunM  KiIaccMYecKol MexaHMku. KuHeMmaTHdecKue XapaKTepUCTUKH MEXaHHYEeCKOTO
nBUKeHHs. MoJienu Tel u IBIKeHHi. PaBHOYCKOpeHHOE PSIMOJIMHEWHOE IBHKEHHE, CBOOOHOE MaJICHHE.
JIBUKEHHE  Tela,  OpOIIeHHOr0  TOJ  YIJIOM K TOpPH30HTY.  JIBMXKEHHME  TOYKH IO
OKpYXHOCTH..[locmynamenvHoe u epawjamenvHoe Ogudcenue meepoo2o mend. BzaumoneicTBue Tell.
[Ipunuun cynepno3unuu cwi. MHepuuanbHas cucrema oTcuyeTa. 3akoHbl MexaHUKU HproToHa. 3aKoHBI
Bcemupnoro tsarorenus, ['yka, cyxoro Tpenus. J[BuxeHre HeOECHBIX Tell M UX UCKYCCTBEHHBIX CITyTHUKOB.
Aenenus, nabarooaemvie 8 HEUHEPYUATLHBIX cucmemax omcyema. VIMIynbC cuiibl. 3aKOH U3MEHEHUS U
COXpaHeHUs wuMmIylnbca. PaboTa cunbl. 3akOH M3MEHEHHMs M COXpaHEHHUs »JHepruu. PaBHOBecue
MaTepuaibHON TOYKH M TBEPJOrO Teja. YCIOBHS PAaBHOBECHSI TBEPAOIO TEJla B MHEPLUUAIBHOU CHUCTEME
oTcuetra. MomeHT cuiibl. PaBHOBecHE KUIAKOCTH U ra3a. [[BuxkeHue )KUAKOCTEN U ra30B. 3aKoH cOXpaHeHus
9Hepeuu 6 OuUHAMUKe dHcuokocmu u 2aza. MexaHudeckue KolieOaHWsl U BOJHBI. AMIUIUTYAA, TEPUOT,

gactota, (haza koneOaHMiA. [IpeBpamienuss  3Hepruu npu
Kosie0aHusAX. Buinyocoennvie konebanus, pezonanc. Ilonepeunsie 1 Mpo0IbHbIE BOJIHBL. DHEPTUs BOJIHBI.
Nutepdepenmus u nudpaxius BOJIH. 3BYKOBBIE BOJTHBI.
Jlabopamopuvie pabomul:
N3mepenue yckopeHus CBOOOIHOTO MaACHHUS.
HccnenoBanue ABWKEHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.
N3mepenue kodpumrienTa TpeHUs CKOIbKECHHUS.



JIBu>KEeHME Tena 10 OKPYXHOCTH MO/ JEMCTBUEM CUJT TSYKECTH U YIIPYTOCTH.
[IpoBepka 3aKO0Ha COXpaHEHUsl PHEPTUU ITPU JEUCTBUM CUJI TSYKECTH U YIPYTOCTH.

Mouiexkyasipaast GU3MKa U TEPMOJIMHAMHMKA
[Ipenmer u 3agaun MoJeKyIsipHO-kuHeTndeckoil teopuu (MKT) u TepmoauHaMuKy.
OkcnepumeHTanbHble Toka3atenbcTBa MKT. AOcostoTHas TeMiieparypa Kak Mepa CpeJHEH KUHETUUECKOMN
SHEPIruM TEIJIOBOIO JABMXKEHUS YacTULl BeulecTsa. Mojienb naeansHoro rasa. Jlasienue raza. CBs3p MEXIY
JABJICHUEM U CpeJHEH KUHETUYECKOW HHEpPruel NOCTYNATEIbHOTO TEIIOBOTO JIBUJKEHUS MOJEKYI
WJIealIbHOTO ra3a. Mojenbs uIeanbHOro ra3a B TEpMOJHMHAMUKE: ypaBHeHUE MenpeneeBa-Knamneiipona,
BBIpa&KEHUE JUIsl BHYTpeHHell sHepruu. 3axkoH JlambToHa. ['a30Bble 3aKOHBI. ArperaTHble COCTOSIHUSA
BemecTBa. PazoBble nepexojnl. [IpeoOpazoBanue sHepruu B (a3oBbIX nepexonax. HacelieHHble u
HEHACBIIECHHBIE ITapbl. BiaxxHOCTH Bo3ayxa. Moaenb cTpoeHus )KUAKOCTEN. [losepxHocmuoe namsdicerue.
Monenb cTpoeHust TBEpAbIX Tel. Mexanuueckue ceoucmea

meepovix men. BHyTpeHHsisi sHeprus. Pabora u Teronepenada Kak crnocoObl M3MEHEHUs BHYTPECHHEH
sHepruu. [lepBelii 3aKOH TepMOJIMHAMUKU. AnuabaTHBIN Mpouecc. Bmopoil 3aKoH mepMOOUHAMUKU.
[IpeoGpa3zoBanust sHepruu B TemnoBbix MamnHax. KITJ[ rerosoit mammnel. Hukn Kapao. Dxonoruueckue
po0JIeMbl TETIO3HEPTEeTUKU.
Jlabopamopusie pabomul:
N3ydenne n3oTepMUyECcKOTO Mpoliecca B rase.
N3yuenne KanmmisipHBIX SBICHUM, 00YCIIOBJICHHBIX IIOBEPXHOCTHBIM HATSKEHUEM >KHUIKOCTH.
N3mepenue yaenpbHOM TEIIOEMKOCTH BEIECTBA.
DJIeKTPOAMHAMHUKA
[IpeameT u 3amaun >IEKTPOAMHAMUKH. DIICKTPUUECKOE B3auMOJEHCTBHE. 3aKOH COXpaHEHUS
ANEKTpUIECKOTO 3apsna. 3akoH Kymona. HanmpsokeHHOCTh M MOTEHITHAT 3JIEKTPOCTATHIECKOTO TOJISL.
[IpuHIUMIT Cynepno3uIuuy AMEKTpUIEcKuX noseil. PaznocTs noTeHnanos. [[poBOHUKY U TUAIEKTPUKH B
ANEKTPOCTATUYECKOM I0JIE. DIEKTpUUecKas eMKOCTb. KoHneHcaTop. DHeprus 3JeKTpUuYECKOro moJsl.
[TocTostHHBIN 3nekTpudYecKuid TOK. DnekTpoasrxkymas cuia (31C). 3akon Oma a1 oJTHOK
ANEKTPUYECKOM 1enu. DIEKTPUUECKUI TOK B METAIax, 3JEKTPOJIMTAX, NOJIYIPOBOIHUKAX, Ta3ax U
BakyyMme. [Inasma. Dnexkmponusz. TlomynpoBoaauKoBbie MpuOOpsl. C8epxnposooumMocme.
MaruuTHO€ noje. Bekrop MarauTHOM HHAYKIUU. [[puHIMN cynepno3uIiuy MarHUTHEIX oJieil. MarHuTHOE
[0oJI€ MPOBOJHHUKA C TOKOM. J[eiCTBME MAarHUTHOTO NOJII Ha MPOBOJHUK C TOKOM M JIBHXKYLIYHOCS
3apsbkeHHyro dyactunly. Cuna Amnepa u cuia Jlopenia. [loTok BekTopa MarHuTHOW MHAYKUMH. fBieHUE
AJIEKTPOMArHUTHON MHAYKIMU. 3aKOH 3JIEKTpOMarHUTHOW WHAYKUUH. DJC MHIYKIUMHU B ABUKYIIUXCS
npoBoaHuKax. [Ipasuno Jlenna. SIBnenne camonHaykuuu. MHIyKTUBHOCTb. DHEPIUs AJIEKTPOMArHUTHOTO
noyis. MarHutHble CBOMCTBa BeIIeCTBA. OJeKTpoMarHUTHbIe KoseOaHusi. KoseOaTenbHBIN KOHTYP.
CBoOOIHBIE 3JIEKTPOMArHUTHbBIE KoyieOaHMs. BBIHYXIEHHBIE AJIEKTpOMarHuTHbIE Kojebanus. Pe3onanc.
[lepemennsbiii Tok. KoHneHncarop m karyiika B LenH NepeMeHHOro Toka. [Ipou3BoncTtBo, mepenada u
MOTpeOJIeHNE ANEKTPUUECKOM PHEPTUU. DieMeHmapHas meopus mpancgopmamopa. INEKTPOMArHUTHOE
nose.BuxpeBoe 3ieKTpuueckoe nosie.
DOnekTpoMarHuTHbele BOJIHBL. (CBOHCTBA 3JEKTPOMArHUTHBIX BOJH. JlMama3oHbl 3JIEKTPOMArHUTHBIX
M3IIy4eHHUI U UX IPAKTUYECKOe puMeHeHue. [ [puHImMnel paguocBs3u U TEIEBUICHUS.
I'eomerpuueckas onrtuka. [IpsimonuneliHOe pacipocTpaHeHUE CBETA B OJTHOPOIHOM cpejie. 3aKOHbI
OTpakeHUs U mperoMieHus cBeta. [lomHoe BHyTpeHHee oTpaxeHue. OnTudeckue npudopsl. BoaHoOBEIE
cBoiicTBa cBeta. CkopocTh cBeta. MHTepdepenius cera. Korepentnocts. udpakuus cBera.
[Honspuzanus ceera. ucnepcus ceera. [Ipakrnueckoe npuMEHEHUE 3JIEKTPOMArHUTHBIX U3Ty4EHUH.
Jlabopamopusie pabomul:
N3mepenue 3meKTpoeMKOCTH KOHJAEHCATOPA.
HccnegoBanue cMENIaHHOTO COEIMHEHHUS TPOBOHUKOB.
N3yuenune 3akona OMma Jyist IOJTHOM LIETIH.
N3yuenue siBneHUs 3MEKTPOMArHUTHOM MHAYKLIUH.
N3mepenune nokazarenst IpeioMICHUs CTEKIIA.
Habnronenue nnrepdepeniiuu u audpakiuuu cBeTa.
N3mepenue IIMHBI CBETOBOM BOJIHBI C IOMOIIBIO TU(MPAKIIHOHHON PEIIETKH.
OcCHOBBI cHIEUAIBLHOI TEOPUH OTHOCHTEIbHOCTH
NuBapuaHnTHOCT ~ MOJAYJE  CKOPOCTHM  CBeTa B Bakyyme. [IpuHIMO ~ OTHOCHUTEIHLHOCTH



Ounwmerina.llpocmpancmeo u épems 6 CheyuaibHOU meopuu OMHOCUMENbHOCIU. DHepeUus U UMNYIbC
€80000H0U yacmuysl. CBSI3b MACCHl M SHEPTHH CBOOOTHON YAaCTHUIIBI. DHEPruUsl MOKOSI.

KBanroBas ¢usuka. dusuka aroMa U atoMHoro sapa Ilpenmer u 3amauum
KBaHTOBOH (pm3uku. TemoBoe u3nyueHue. Pacnpenenenue sHepriuy B CeKTpe abCOIIOTHO YEPHOTO Tea.
l'umoteza M. Ilmanka o kBantax. @orodddext. Ombitel A.I. CroneroBa, 3akoHbI (oTod(hdeKTa.
VYpaBuenue A. Ditnmreiina s potorddexra. Doron. Onvimet I1.H. Jlebeoesa u C.1. Basunosa. I'nnoresa
JI. me Bpoiins o BOJHOBBIX CBOWCTBaX dacTUIl. KopIycKyIsIpHO-BOJHOBOW myanw3Mm. Jugppaxyus
anekmponos. JlaBnenue cpera. CooTHolleHuEe HeolpeneraeHHocTeil [eiizenOepra. Monenu cTpoeHus
atoma. OObsiCHEHUE JIMHEHYaTOro CIEKTpa BOJAOPOJa Ha OCHOBE KBaHTOBBIX mnoctyinaroB H. bopa.
CrioHTaHHOE U BBIHYXACHHOE M3lydeHne cBera. CocTaB U CTpOeHUE aTOMHOTO siipa. M3otomnbl. SnepHbie
cwibl. JledekT Macchl U SHEPTHS CBSI3U sApa. 3aKOH PATMOAKTUBHOTO pacmaja.

SnepHble peakiuu, peakuuu AejeHus U cuHre3a. Llennas peakuus neneHus siiep. SaepHas SHEpreTHkKa.
TepmosiaepHblii cuHTe3. DneMeHTapHble dacTulpl. DyHIaMEHTalbHbIE B3auUMOJCHCTBUS. Yckopumenu
IIEMEHMAPHBIX 4aACmUY.
Jlabopamopusie pabomul:
Habntoenue criionHoro v JMHEHYaToro CleKTPOB UCITYCKaHMUSL.
N3ydeHne B3aMMOJEMCTBUS YaCTHI] U SJEPHBIX peakuuii (1o ¢otorpadpusim)

Ctpoenne Beesiennoii
[TpuMeHMOCTb 3aKOHOB (DPM3HUKH JUTsl 00BICHEHUS IPUPOIbl KOCMUUECKUX 00beKTOB. CoJIHEUHAs cCUCTeMa.
3Be3/1b1 M HICTOYHUKH uX dHepruu. Kinaccudukanus 38e3a. Iomtonus ConHna u 38e31. ["amaktuka. Jpyrue
ranakTuku. [IpocTpaHcTBeHHO-BpeMeHHbIe MaciiTadbl HaOmonaemoil Bceenennoii. IlpeacraBnenue 06
sBoounn BeeneHHoW. Temnasn mamepus u memHas SHepIusi.

3. TemaTnuyeckoe NJIAHUPOBAHME Y4eOHOI 0 MPeAMeTAa

@uzuxa, 10 knace (D yacop B Heeni0, 3a roj - 170 4.)

Tema Yacer Kontponbabie paboTel | JlaGopaTtopHbie pabOThI

Beenenue 3
Kunemartuka 23 1 2
Jnnamuka ) 12 1 9
MaTepUaIbHOU TOUKU
3aKOHBI COXpaHEHUs 14 1
Jnnamuka 7 1 1
MEPUOTUIECKOTO
JIBUKCHHUS
Cratuka 4 1
MounekynspHasi puznuka 49 4 3
OneKkTpocTaThKa 25 2 1
JlabopatopHbIit

PATOP 20 1 10
MPaKTUKYM
IToBTOpEeHuE 13 1

170 13 19
®uzuka, 11 knace (5 yacoB B Hejle10. 3a 101 - 170 u
Tema Yacel KonTponensie pabotsl | JlaGopaTopHble pabOThI

[ToCcTOSIHHBIH ANIEKTPUYECKUIA 18 2 2
TOK
MarauTtHoe 1nose 13 1 0
DNEeKTPOMAarHUTU3M 9 1 1




[lepeMeHHBIN TOK 10 1 0
W3nyyenue u npuém 7 1 0
HIIEKTPOMArHUTHBIX BOJH
['eoMeTpuueckas onTuka 17 2 1
BonHoBas onTHka 8 1 2
KBanToBas Teopus 11 1 1
HIIEKTPOMArHATHOTO
W3ITy4YCHUS
@du3rka aTOMHOTO sApa 10 0 1
DNIeMEHTapHBIE YaCTHUIIbI 1 0
JJIeMEHTBI aCTPOPU3UKU 8 0 0
DuU3N4EeCKU MPAKTUKYM 20 0 8
[ToBTOpEeHUE 1 0000IEHIE 33 1 0
170 11 16
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