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HosicHuTeAbHASA 3aNMCKa

1. ITpukaz MunoOpuayku Poccun «O0 yTBepxkacHHH (eneparbHOr0 TOCYAapCTBEHHOTO
00pa3oBaTebHOIO CTaHaapTa cpeaHero obmero oopazoBanuss» ot 17.05.2012 r. Ne413 (c u3MeHEHUSIMHU )

2. YueOnsiii uian I'BOY COII Ne 9 r.0. Yanaesck Camapckoii o6macti Ha 2020-2021 yueOnbrii
roa

3. IIporpamma nst oOieoOpazoBaTebHBIX yupexkaeHuil «Pusuka. ActpoHomusi 7-11 kmace»
cocraButenu: B.A. Koposun, B.A. Opnos; nporpammsl B.A.KacbsHoB « ®Pusuka 10-11 kiaccsl.
[TpoduibHBIA YPOBEHB» C y4ETOM TPeOOBaHUI rOCy1apCTBEHHOIO 00pa30BaTEIbHOTO CTAHIAPTa CPETHETO
o01m1ero oopa3oBaHusl.

Pabouast mporpammMa peaau3yeTcsi ¢ TOMOIIBI0 y4eOHO-METOIM4YecKOro KoMiuiekra «dusnka 10-
11 xmace». ABT. B.A.KacesiHOB n3narenbctBo «/Ipodar, 2019

O01mas xapakTepucTUKA nMpeaMeTa

VYuebublil npenmer «®Pu3nka» HanpaieH Ha (GopMupoBaHHe y oOydaromuxcs (QyHKIHMOHAIbHON
IPaMOTHOCTH ¥ METANPEIMETHbIX YMEHUN Yepe3 BBINOJIHEHUE HCCIIEN0BATEIbCKOW M NPaKTHYECKOU
NesITeIbHOCTH.

B cucrteme ectecTBeHHOHaAYyYHOTro 00pa3zoBaHMs (puU3MKa Kak ydeOHBIH MpeaMeT 3aHUMAaeT BaXKHOE
MecTO B (POPMHUPOBAHUN HAYYHOT'O MUPOBO33PEHHSI U 03HAKOMJICHHSI 00yJaroIuXcs C METOAaMU Hay4YHOTO
MIO3HAHUS OKPYXAIOIIEro MHUpa, a TaKXke C (PU3MUECKUMH OCHOBAaMM COBPEMEHHOIO IPOM3BOJICTBA U
OBITOBOI0 TEXHUUECKOTO OKPYKEHHUS YelloBeKa; B OPMUPOBAHUHM COOCTBEHHOMN MMO3UIIMHU 110 OTHOILIEHUIO K
¢buznueckoil nHpopMaly, TOTYYEHHON U3 Pa3HBIX HICTOUHUKOB.

VYcnemHocTh U3y4eHus MpeiMeTa CBsA3aHa C OBJIAJICHHMEM OCHOBAMHU Y4eOHO-HCCIIE0BATENbCKOM
JesTeIbHOCTH, IPUMEHEHUEM MTOJIy4YEHHbBIX 3HaHUH MPU PeLICHUN IPAKTUYECKUX U TEOPETUUECKUX 3a/1ay.

B cootBerctBuM ¢ PI'OC COO 00pa3oBanus Gpu3MKa MOXKET U3y4aThCsl Ha 6a30BOM U YII1yOJIEHHOM
YPOBHSIX.

N3ydyenune ¢pu3nku Ha yriayOJI€HHOM YpOBHE BKJIIOYAET pAcCIIMpPEHUE MPEIMETHBIX pe3ysIbTaToOB U
coJiep’KaHue, OPUEHTHPOBAHHOE HA MOATOTOBKY K MOCIEeAyIoUIeMy TpodeccnoHaIbHOMY 00pa30BaHUIo.

N3ydyenue mnpeamera Ha yYriayOJIEHHOM YpOBHE IM03BOJSET CHOPMUPOBATH Yy O0O0yYarommxcs
¢u3nyecKoe MbIIUIEHNE, YMEHUE CUCTEMATU3UPOBaTh U 00001IaTh MOTYYEHHbIE 3HAHUS, CAMOCTOSITENILHO
MPUMEHSITH OTyYEHHbIE 3HAHUS I pELIeHHs IPAKTUUECKUX U yUeOHOUCCIE0BATENbCKUX 3a/]1a4; YMEHNE
aHaJIM3UPOBaTh, MPOTHO3UPOBATh U OLIEHUBATh C MO3UIMHM SKOJIOTMYECKON O€30MacHOCTH MOCIEACTBUS
OBITOBOM M IPOW3BOJICTBEHHOW N€ATENbHOCTH YEJIOBEKA, CBSI3aHHOM C MCIOJIb30BAaHUEM HCTOYHHUKOB
SHEpPTrHUHu.



B ocHoBy wusyuenus mnpenmera «®Pusznka» Ha 0a30BOM M YIIIYOJEHHOM YPOBHSIX B YacTH
(dbopMupoBaHHS Y 00YJIAOIIUXCS HAYYHOTO MUPOBO33PEHUS, OCBOCHHUSI OOIIIEHAYYHBIX METO/IOB TIO3HAHMSI,
a TAKKC MNPAKTUYCCKOTO NPUMCHCHHA HAYYHBIX 3HAHUN 3aJI05KCHBI MCKIPCIMECTHBIC CBA3U B OGJI&CTI/I
CCTCCTBCHHBIX, MATCMATUYCCKUX U T'YMAHUTAPHBIX HAYK.

MecTo npeamera B 6a3UCHOM Y4eOHOM IJIaHe
B yueOHOM 1utane Ha uzydenue ¢pusnku B 10 kacce OTBOAUTCS 5 4acoB B Heemo, Bcero - 170 gacos: B 11
KJjacce 5 4yacoB B Hejelno, Bcero 170 4.

1. TlnaHupyemble pe3yJabTaThl 0OCBOEHUS Y4eOHOI MPOrpaMMsl MO NMpeaMeTy.
JIuunocmmuuie pe3ynvmanol:
1) chopMHUPOBAHHOCTH OCHOB CAMOPA3BUTHS U CAMOBOCIIUTAHMS B COOTBETCTBHHU C OOIICUCTIOBCUCCKUMH
OECHHOCTAMMU, T'OTOBHOCTb U CHOCOOHOCTH K CaMOCTOHTeHLHOﬁ, TBOp‘-IGCKOfI ACATCIIbHOCTH,
2) HaBBIKM COTPYJHHYECTBA CO CBEPCTHHKAMH, JE€TbMH MIIAJIIETO BO3PacTa, B3pPOCIBIMH B
00pa3oBaTeNbHOM, MPOSKTHON M APYTUX BUAAX NEATEIBHOCTH;
3) HpaBCTBEHHOE CO3HAHHUE U MMOBEACHHE Ha OCHOBE YCBOCHUSI O0ILEUETIOBEUSCKUX [ICHHOCTEIH;
4) TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YKCJIE CaMOOOPA30BaHMIO, HA MPOTSHKEHUU BCeil
KM3HU; CO3HATEeNbHOE OTHOIICHHE K HEIPEPhIBHOMY OOpa30BaHUIO KakK YCJIOBUIO YCIEIIHON
podecCHOHaIBHOM U 0OLIECTBEHHO! IS TEIBHOCTH;
5) screTHvecKoe OTHOIICHUE K MHUPY, BKIFOYAs 3CTETHKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPYECTBA,
CIIopTa, OOIIECTBEHHBIX OTHOILICHHH;
6) chopMHPOBAHHOCTH YKOJOIMYECKOr0 MBIIUICHUS, TOHUMAHUS BIHMSHHS COLUAIbHO-IKOHOMHYCCKHX
IPOLIECCOB Ha COCTOSIHUE MPUPOIAHON U COLMAIIBHOM Cpebl.
Memanpeomemmule pe3ynvmamol:
1) ymeHHe CaMOCTOSITENIbHO ONpPEACIATh LU JCATSIbHOCTH U COCTABIATH IUIAHBI JESTCIbHOCTH;
CaMOCTOSITENIHO OCYLIECTBISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBAThH JESATEIbHOCTD; UCIOJIb30BaTh BCE
BO3MOXHBIC PECYpPChl TJIA AOCTHIKCHHA IMOCTABJICHHBIX IICJ'ICﬁ U pcalr3alun IUIAaHOB ACATCIIBHOCTH,
BBIOMpATh YCHEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIHUIX;
2) yMeHHE TPOJIYKTUBHO OOINAThCS M B3aMMOJCHCTBOBATH B MPOIIECCE COBMECTHOW JEATEIHLHOCTH,
YUUTBIBATh MO3UINUU JPYTUX YIACTHUKOB JIEATEIBHOCTH, 3P (HEKTUBHO pa3periaTb KOHPIUKTHI;
3) BlaacHUE HABBIKAMHU TO3HABATEIBLHOW, MPOSKTHOM JESITEIbHOCTH, HABBIKAMU Pa3peLICHUs MPOOIIeM;
CIIOCOOHOCTH M TOTOBHOCTL K CaMOCTOATCIIBHOMY IIOMCKY MCTOAOB PCEIICHHA HNPAaKTHYCCKUX 3ajay,
IMPUMECHCHUIO PA3JIMYHBIX METOAO0B ITO3HAHUA,
4) TOTOBHOCTh M CIHOCOOHOCTH K CAMOCTOSTEIILHON HH()OPMAIMOHHO-TIO3HABATEILHON JESTEIbHOCTH,
YMCHUEC OPHUCHTHPOBATHCA B PA3JIMUYHBIX HWCTOYHHKAX I/IH(i)OpMaHI/II/I, KPUTHYCCKU OLCHUBATL U
HMHTEPIPETUPOBATH HHPOPMAIIHIO, TOTYYaeMYIO U3 Pa3IU4YHbIX HCTOYHUKOB;
5) yMeHHE HCMOJIB30BaTh CPEACTBa MH(MOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHH (nanee -
UKT) B pemieHun KOTHUTHBHBIX, KOMMYHHMKAaTHUBHBIX M OPIraHU3AllMOHHBIX 3a7ady C COOJIOJCHHEM
TpeOOBaHUI TEXHUKU OE30MACHOCTH, PECYpPCOCOepEeKEHNH;
6) BnageHME SI3BIKOBBIMH CPEACTBAMHU - YMEHHE SICHO, JIOTHYHO M TOYHO M3J1araTh CBOIO TOUKY 3pEHUS,
UCIOJIb30BATh a/IEKBATHBIE SI3BIKOBBIE CPECTBA;
7) BnageHWE HaBBIKAMHU II03HABATENLHONH pEQIEKCHH KaK OCO3HAHHS COBEpIIAEMBIX ICUCTBHU H
MBICIMTENbHBIX MPOLECCOB, UX PE3yAbTATOB M OCHOBAHMIA, IPAHUI] CBOETO 3HAHMSA U HE3HAHUS, HOBBIX
MO3HABATENbHBIX 33/1a4 U CPEACTB UX JOCTHIKEHHUS.
Meswcoucyunnunapnsie pezynomamat:
Ymenue. Paboma ¢ mexkcmom
HaxXO0XJCHUC B TCKCTC KOHKPCTHBIC CBCACHUS, (baKTBI, 3aJaHHBIC B IBHOM BUJC,
MOHMMaHKHe MH(pOPMAIUH, PEACTABICHHYIO B HESIBHOM BUE (HAalpUMeEp, HAXOJUTh B TEKCTE HECKOJIBKO
IIPUMEPOB, JOKA3bIBAIOIINX IPUBEAEHHOE YTBEPKICHUE, XapaKTEPU30BaTh SIBJIICHUE 110 €ro ONMCAHUIO;
BBIJICJIATH OOIIMI MPU3HAK TPYIIIBI YJIEMEHTOB);
MOHUMaHUe WH(POPMAINH, PEACTABICHHYIO Pa3HBIMU CIOCOOAMH: CIIOBECHO, B BHJE TAOJHIIBI, CXEMBI,
JMarpaMMBl;
UCTIOJIb30BAHUE DPA3UYHBIX BUABI YTEHHS: O3HAKOMHTENIBHOE, H3ydarollee, IOMCKOBOE, BHIOMpAThH
HYXHBI BUJI YTCHHS B COOTBETCTBHH C LIENIBIO YTCHUS;



HaBBIKH PabOThI ¢ HECKOJIBKUMH MCTOYHUKAMU MH(pOpMaIuy;

YMEHHUE COMOCTABIIATH HH(OPMAITHIO, ITOTYYCHHYIO U3 HECKOJIBKUX HCTOUHHKOB.
yMeHue (popMylInpoBaTh BHIBOJIbI, OCHOBBIBASICh HAa TEKCTE; HAXOAUTh apTyYMEHTHI, ITOATBEPKJAI0IINE
BBIBOJ;
YMEHHUE COTMOCTABIIATH M 00001IaTh COJEPIKALIYIOCS B Pa3HBIX YaCTSIX TEKCTa HHPOPMALIUIO;
Dopmuposanue HKTkomnemenmuocmu o0yuarouuxcsa

3HakoMcTBO co cpeactBamu KT, ruruena paboTsl ¢ KOMIBIOTEPOM
MCIOJIb30BaHNE 0€30MaCHBIX JIJIsl OPTaHOB 3PEHUS, HEPBHOM CUCTEMBI, OTIOPHOABUTATEIBHOTO armapara
SPrOHOMUYHBIE TPUEMBI pabOTHI ¢ KOMIIBIOTEPOM U ipyrumu cpeactamu UKT;

co3JlaHMe, IPEACTaBICHUE U IIepeada COOOIeHU I

co3JlaHue TabJuIl, AUarpamMmm, Ipe3eHTaIHi
CO3JIaHNE N300paKeHHsI, OIB3YACh TPAPUUECKUMHI BO3ZMOKHOCTSIMU KOMITBIOTEPA; COCTABISTH HOBOE
1300pakeHUe U3 TOTOBBIX ()PArMEHTOB (AMIIMKALIMS
Oouwgue npeomemmoie pezyiomamol:
BbInmycKHUK Ha yIi1y0JICHHOM YPOBHE HAYYHMTCH:
- OOBACHATH U aHATIM3UPOBATH POJIb U MeCTO (hU3UKH B (POPMUPOBAHUN COBPEMEHHON HAYYHOI KapTHHbI
MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHM, B IPAKTUYECKOMN NEATEIbHOCTH JIFOEH;
- XapakTepHu30BaTh B3aUMOCBS3b MEXIY (GU3UKOM U IPYITMMHU €CTECTBEHHBIMHU HAayKaMU;
- XapaKTepu30BaTb CHUCTEMHYIO CBSI3b MEXJIY OCHOBOINOJArarmolMMU HAy4YHBIMU IIOHATHUSAMH:
IIPOCTPAHCTBO, BpeMsl, MaTepus (BEIIECTBO, I0JIE), IBUKEHUE, CUJIa, SHEPTHUS;
- TOHMMATh M OOBACHATH LEJIOCTHOCTh (PU3NYECKON TEOpUH, pa3inyarh I'PaHULbl €€ MPUMEHUMOCTH U
MECTO B pSAAY APYIUX (GU3UUYECKUX TEOpHil;
- BJIAJETh IPHUEMaMU IIOCTPOCHHS TEOPETUYECKUX JOKAa3aTeNbCTB, a TaKXE IPOTHO3UPOBAHUSA
0cOoOeHHOCTEH MpOoTeKaHHsl (PU3MUECKUX SBJICHUH U MPOLIECCOB HA OCHOBE IOJYYEHHBIX TEOPETUYECKUX
BBIBOJIOB M JI0KA3aTENbCTB;
- CaMOCTOSITENIbBHO KOHCTPYHUPOBAaTh JKCIIEPUMEHTAJIBHBIE YCTAHOBKHM JUII INPOBEPKH BBIIBUHYTHIX
TUIOTE3, PACCUUTHIBATH A0COIIOTHYIO U OTHOCUTEIBHYIO ITOIPEIIHOCTH;
- CaMOCTOSITEIIBHO MJIaHUPOBATh U MPOBOJUTH (PU3UUECKHE IKCIIEPUMEHTHI;
- peuarh NPaKTUKO-OPUEHTUPOBAHHbIE KAUECTBEHHbIE U PACUETHbIE (PU3NYECKUE 33/1a4l C ONOPOU Kak
Ha W3BECTHbIE (PU3MYECKHE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIENM, TaK M Ha TEKCThl C HM30BITOUYHOU
nH(popmanuen;
- OOBACHATH T'PAHUIBl NMPUMEHEHHS] MU3YUYEHHBIX (DU3MUECKUX MOJENeH NpU pelieHud (QU3UYEeCKUX U
MEXIIPEAMETHBIX 3a/1a4;
- BBIIBUraTh TUIIOTE3bl HAa OCHOBE 3HAHMS OCHOBOIIOJATalOUIMX (PU3NUYECKUX 3aKOHOMEpPHOCTEH U
3aKOHOB;
- XapakTepHu30BaTh IN100abHbIE TPOOIEMBI, CTOSIINE MIEPE]] YETOBEUECTBOM: SHEPI€TUYECKHE,
CBIPbEBBIE, IKOJIOTHUECKUE, U POJIb (PU3UKU B PEIICHUH 3THX TMpoOiIeM;
- OOBACHATH NPUHLUIIBI PAOOTHI U XapaKTEPUCTUKU U3yUEHHBIX MAIllUH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB;
- OOBACHATH YCIOBHS MPUMEHEHHs (PU3NUYECKUX MOJETEH MpH peleHnn GU3NIEeCKUX 3a/1a4, HaXOUTh
aJIeKBaTHYIO MPEIOKEHHOM 3a1aue (PU3NUECKYI0 MO/IENb, pa3peIiaTh Npo0IeMy Kak Ha OCHOBE
UMEIOIUXCS 3HAHUM, TaK ¥ PU TIOMOIIM METOI0B OLIEHKH.

BbInyCKHUK Ha yriiy0JIEHHOM YPOBHE IOJIYYUT BO3MOKHOCTh HAYUYHThCH:

- npoeepsimb  HKCNEPUMEHMATbHBIMU — CPeOCMEAMU  6bIOGUHYMbIE  2UNOME3bl,  (QOPMYIUPYs  yelb
UCCIe008aHUsL, HA OCHOBE 3HAHUSL OCHOBONONALAIOWUX PUULECKUX 3AKOHOMEPHOCHEL U 3AKOHO8;

- ONUCHIBAMb U AHATUZUPOBAMb NOJLYVHEHHYIO 68 Pe3VIbmame nPo8eOeHHbIX (YUUYECKUX IKCNEPUMEHMO8
ungopmayuio, onpedenams ee 00CMOBEPHOCHLb,

- NOHUMamv U OOBACHAMb CUCMEMHYIO C853b MENHCOY OCHOBONONAANOWUMU HAYYHBIMU NOHAMUAMU.
nPOCMPAnCcmeo, epems, Mmamepusi (6eujecmeao, noje), O8UNICeHUe, CULd, IHeP2Usl;

- pewamv IKCHNePUMEHMANbHbIE, KAYECMBEHHble U KOAUYECMEEHHble 3a0ayu ONUMNUAOHO20 VDOGHS
CILOJCHOCMU, UCNONL3YS (PU3UYECKUE 3aKOHbL, 4 MAKICE YPAGHEHUS, C8A3bLEAIOWUE DUULECKUE GeTULUHDL;



- GHaIU3UPOBAMb 2PAHUYLL NPUMEHUMOCMU DUIUYECKUX 3AKOHOS8, NOHUMAMb 6Ceo0Wull Xxapaxkmep
@yHOaMeHMANbHBIX 3AKOHO8 U 02PAHUYEHHOCMb UCNONIb30B8ANUS YACTIHBIX 3AKOHO8,

- gopmynuposames u pewiamv HOB8ble 3a0aul, B03HUKAIOWUE 8 Xo0e YUeOHO-UCCe008amenbCKoll U
NPOEKMHOU 0essmeNbHOCMU,

- yCO8epuIeHCMB08aMb NPUOOPLL U MEMOObL UCCTIE008AHUS 8 COOMBEMCMEUU C NOCMABLEHHOU 3a0ayell,

- UCNONb306AMb  MeMmOoObl  MAMEMAMUYECKo20 MOOeIUPOSanUs, 6 MOoM 4ucie npocmetiuiue
cmamucmuyeckue Memoowvl 0 00pabomKu pe3yibmamos IKCHepUMeHma.

Ilpeomemnuie pezynomamot.

@u3uKa B NO3HAHUH BelIeCTBA, MOJIsl, IPOCTPAHCTBA U BPEeMEHH
Buinycknuk na npoghunsnom ypoene nayuumes:
-JlaBaTh ONPE/CIICHUS MOHATUI: 0a30BbIe PU3NUECKHIE BEIIMUUHBI, (PU3NUCCKHIA 3aKOH, HAyIHAsI TUIIOTE3a,
MOJIeNb B PU3UKE M MUKPOMUDE, dJIEMEHTapHAs YacTHIA, PyHAaMEHTAIbHOE B3aUMO/ICHCTBHE;
-Ha3bIBaTh 0a30Bble (PU3NYECKUE BEIMUUHBI U UX YCIOBHBIE 0003HAUEHU S, KPATHBIC U JI0JIbHBIC €IMHHULIBI,
OCHOBHBIE BHJIbI PYHAAMEHTAIBHBIX B3aUMOACHCTBUN, X XapaKTEPUCTUKH, PAANYC IEHCTBUS;
-JIeNaTh BBIBOJIBI O TPaHUIIAX PUMEHUMOCTH (PU3MUYECKUX TEOPHid, UX MPEEMCTBEHHOCTH, CYIIECTBOBAHUHU
CBSI3€H U 3aBUCUMOCTEH Mex Ay (PM3HMUECKUMHU BEJIMUYNHAMU;
-HMCII0JIb30BATh UJICI0 aTOMU3MA ISl OOBSACHEHUS CTPYKTYPhI BEIIECTBA;
-UHTEPHPETUPOBATH HUZUUYECKYIO HHPOPMAIIUIO, MOTYYCHHYIO U3 IPYTHX UCTOYHHKOB.
Mexanuka
Boinycknuk na npogpunvhom yposne nayuumcs.
-JlaBaTh OINpEAETICHUS MOHATUI: MEXaHUYeCKoe JABM)KCHHE, MaTepuallbHas TOYKa, TEJIO0 OTCYEeTa, CUCTEMA
OTCYETa, TPACKTOPHUS, PABHOMEPHOE NPSIMOIMHEHHOE JBUKEHHE, PABHOYCKOPEHHOE U paBHO3aMEJICHHOE
OpsIMOJIMHEHHOE  JBMKCHMs, pPaBHONEPEMEHHOE JBIKEHHE, [MepHoAuYecKkoe (BpallaTelbHOE U
Kosie0aTeNbHOE) JBHKEHHE, TApMOHUYECKUE KOJIeOaHusl, WHEpIMalbHas CUCTeMa OTCUYeTa, HHEPTHOCTD,
CHJIa TSDKECTH, CHJIAa YIPYTrOCTH, CHJIa PEAKIMH OTOPHI, CHJIa HATSDKEHHSI, BEC Tejla, CHJIa TPEHUS TOKOs,
CWJIa TPEHUs CKOJIEKEHUS, CUJa TPCHHS KAaueHWs, 3aMKHYyTas CHCTEMa, PEaKTHBHOE JIBIDKCHUE;
YCTOMUYMBOE, HEYCTOWYMBOE W O€3pa3IuyHOE pPABHOBECHS, MOTCHIMAJIbHBIE CHJIBI, KOHCEpPBAaTHBHAs
cucreMa, abCONMIOTHO YIPYTruil U aOCOIFOTHO HEYNPYTUil yaapbl, a0CONIOTHO TBEPOE TEJIO0, phlvar, OJIOK,
HEHTP TSHKECTH Teja, IIEHTP Macc, BRIHYKJIEHHbIE, CBOOOHBIE (COOCTBEHHBIE) U 3aTyXalolue KojieOaHus,
arepuoIMUecKoe TBMKEHUE, PE30HAHC, BOJHOBOM IPOIECC, MEXaHWYeCKash BOJIHA, MPOJOJIbHAS BOJIHA,
NoTiepeyHass BOJIHA, TapMOHWYECKash BOJIHA, TOJSIPU3AIMS, JUHEWHO-TIOSIPH30BAHHAS MeEXaHHUECKas
BOJIHA, TNIOCKOCTH TOJISIPU3AINH, CTOSTYasl BOJIHA, ITYYHOCTH M Y3JIBI CTOSYEH BOJHBI, MOJBI KOJICOaHUH,
3BYKOBasl BOJIHA, BBICOTA 3BYKa, A ekt [lonnepa, TeMOp U rPOMKOCTh 3BYKa;
-JIaBaTh OMpeeIIeHNs (PU3NISCKUX BEIUYHH: TIEpBas U BTOPass KOCMHYECKHE CKOPOCTH, UMITYJILC CHITHI,
UMITYJIBC TeNa, pad0oTa CUJIBL, TIOTCHINAIbHAS, KHHETHYICSCKAs U ITOJTHAsI MEXaHW4IeCKast SHEPTHsl, MOIITHOCTb,
MOMEHT CHJIBI, IIJICYO CHJIBI, aMIUTUTY/A, YacToTa, Mepuoa U ¢asza KoieOdaHuH, CTaTHIeCKOe CMEIICHNE,
JUTMHA BOJIHBI, HHTEHCUBHOCTD 3BYKa, YPOBEHb MHTCHCUBHOCTH 3BYKa;
-HCIIOJIH30BATh JUISI OMUCAHHSI MEXaHUYECKOTO ABI)KCHUS KHHEMAaTUYECKUE BETMYMHBL: PaINyC-BEKTOP,
nepeMenieHue, MyTh, CPEIHSS MyTeBasi CKOPOCTh, MTHOBEHHAs! 1 OTHOCHUTEIbHASI CKOPOCTH, MTHOBEHHOE U
HEHTPOCTPEMHUTENBHOE YCKOPEHHUSI, IEPHOJ] U YaCTOTa BPAIICHHS, YTTIOBasi M TUHEHHAsI CKOPOCTH;
-popMyIHpPOBaTh: MPUHITUT HHEPIIUH, IPUHIIMIT OTHOCUTENLHOCTH [ anmuies, MpUHIUI CYTEPIIO3ULIUN CHIL,
3aK0HBI HhIOTOHA, 3aKOH BCEMHPHOTO TATOTEHUS, 3aKOH [ 'yKa, 3aKOHBI COXpaHEHUsI UMITYIbCa U YHEPTHH C
Y4ETOM TPaHUIl UX TPUMEHUMOCTH, YCIOBUS CTATUYECKOTO PABHOBECHS ISl TOCTYMATEILHOTO U
BpAaIllaTeIbHOTO JBUKCHHUS,
-OOBSICHATh: TPHUHIUI JEHCTBUS KPYTHJIBHBIX BECOB, NPUHIUAIN PEAKTHBHOTO MABW)KCHUS, pa3IUYHe
3BYKOBBIX CUTHAJIOB IO TEMOPY U TPOMKOCTH;
-pa3bSACHATh: OCHOBHBIC TMOJIOKEHUS KUHEMATHKH, MPEACKA3aTeNbHYI0 U OOBSICHUTEIbHYIO (DYHKIIUU
KJIaCCUYECKON MEXaHUKH;
-ONUCHIBATh: JIEMOHCTpPAIlMOHHbIE OMNbITHl boinas u omnbiThl [anuies ans wuccieloBaHUS  SIBICHUS
CBOOOJHOIO MaJCHUS TEN; SKCIEPUMEHTHI IO U3MEPEHUIO YCKOPEHUsI CBOOOJHOIO MaJeHUs U U3yYEHUIO
JIBUKEHHSI Tejla, OpOIIEHHOTO TOPU30HTaIbHO, ONbIT KaBeHauiia 1o HM3MEPEHHI0 TPaBUTALMOHHOM
MOCTOSTHHOM, AKCIIEPUMEHT 10 U3MEPEHUI0 KOAPPUIIMEHTa TPEHHSI CKOJIBKEHUS;, SKCIIEPUMEHT 110



IIPOBEPKE 3aKOHA COXPAHEHMsI SHEPTUH MPH JAEHCTBUM CUI TSKECTU M YIPYTOCTH, AEMOHCTPALlMOHHbBIE
OTIBITHI TIO PACIIPOCTPAHEHUIO MTPOJOJIBHBIX BOJH B MIPY)KUHE U B ra3e, MONEPEeYHbIX BOJIH — B IPYKUHE U B
IIHYpe, SKCIIEPUMEHT 10 U3MEPEHHI0 ¢ rmoMolbio dddexra Jlomiepa CKOPOCTH ABMIKYIIUXCS OOBEKTOB:
MaIIlH, aCTPOHOMUYECKUX OOBEKTOB;
-Ha0II01aTh U MHTEPIPETUPOBATH PE3YJbTAThl IEMOHCTPAIIMOHHOTO OIbITa, MOATBEPKAAIOIIETO 3aKOH
WHEPIINH;
-MCCJIEJIOBATh: JIBJKEHHUE TeJa MO0 OKPYKHOCTH MOJ JIEUCTBUEM CHJ TSDKECTH M YIPYTOCTU, BO3MOXKHbBIC
TPACKTOPHUH Tea, ABMXYIIETOCsS B IPABUTAIMOHHOM T10JI€, IBUYKEHUE CITYTHUKOB U IJIAHET; 3aBUCUMOCTh
nepuojaa KojaebaHui MPYyKMHHOTO MasTHUKA OT JKECTKOCTH MPYXXUHBI U MAacCHI TPy3a, MaTeMAaTHIECKOTO
MasiTHUKA — OT JJIMHBI HUTU U YCKOPEHUsI CBOOOAHOTO MaJACHUSs, paCIpOCTpaHEHHUE CEUCMHUUECKUX BOJIH,
SIBJICHUE TOJIIPU3ALINH;
-JIeNaTh BBIBOJBI: 00 OCOOCHHOCTSIX CBOOOJHOTO MAaJcHUS TEI B BaKyyMe M B BO3JyXE, CPABHHUBATH UX
TPACKTOPUHU; O MEXaHU3ME BO3HMKHOBEHHUS CWJIbl YIPYTOCTH C IOMOIIBI0 MEXaHMYECKOW MOeNn
KpUCTa/UIa; O MPEUMYIECTBaX HCIOJIB30BaHUS YHEPreTUYECKOTO MOAXOAa MPU PEHICHUH psiaa 3aaad
TUHAMUKH; O JACTAIAX MEXKIYHAPOIHBIX KOCMUYECKHX MPOrPaMM, UCIIONB3Ys 3HAHUS O MEPBON U BTOPOU
KOCMHUYECKHX CKOPOCTSIX;
-IIPOTHO3UPOBATh BIUSHUE HEBECOMOCTH Ha TOBEJACHHE KOCMOHABTOB MPH JIUTEIBHBIX KOCMHYECKUX
MoJieTaxX, BO3MOXKHbBIE BAPUAHTHI BBIHYKJIEHHBIX KOJICOAHHUI OJHOTO M TOTO k€ MPYKUHHOTO MasTHUKA B
cpelax ¢ pa3Hoi MIOTHOCTHIO;
-IPUMEHSTH MOJTYYCHHbIC 3HAHUS JJIS1 PEIICHHS MPAKTUYECKUX 3a/1ad.

MoaexkyasipHasi pU3MKa ¥ TEPMOAUHAMUKA
Boinycknuk na y2nyoneHnom ypoene Hayuumcs:
-llaBaTh OIpENeJICHHs] TMOHSATHI: MOJIeKyJda, aTOM, H30TOIN, OTHOCUTENIbHas aTOMHas Macca, MOIlb,
MOCTOSIHHAsT ABOTajjpo, CTallMOHAPHOE PABHOBECHOE COCTOSHUE Ta3a, TeMIeparypa Tena, aOCONTIOTHBIN
HYJIb TEeMIIepaTyphl, U30MPOIECC, HW30TEPMHUUECKUN, M300apHBIA U H3OXOPHBIM MpoIEecChl, (Pa3oBBIN
nepexoJ, mnap, HACBIIIEHHBIA Map, HUCIApEHUE, KUIEHHE, KOHJEHCAIMs, MOBEPXHOCTHOE HATSIKEHUE,
CMayYMBaHHE, MEHHUCK, YT'OJl CMAaUHBAaHHUSI, KalIWJUIAPHOCTb, MJIaBICHNE, KPUCTAIITU3AalIUs, YAeTbHas TEeIoTa
TUTABIICHUS, KPUCTAIITUYECKAasl PEeIIeTKa, dIeMEeHTapHas sT4eiika, MOHOKPUCTAIL, OITUKPUCTAILI, aMOpHBIE
Tena, KOMIIO3UTHI, MOIUMOPGU3M, aHU30TPOMUs, U30Tponus, aedopmarms (ympyras, MjiacTHUecKas),
YHUCJIO CTETIEHEeW CBOOO/IbI, TETNIO0OOMEH, TETION30IMPOBAHHAS CUCTEMA, aTNa0aTHBINA MPOIIECC, TETUIOBHIS
JIBUTATENH, 3AMKHYTBIN IIUKJI, HEOOPATUMBII MPOIIECC;
-laBaTh oOmpeneneHus (DU3NYECKUX BEIWYUH: KpUTHYECKas TeMmIeparypa, yleidbHas TemioTa
napooOpa3oBaHus, TEMIIEpaTypa KUIECHHs, TOYKA POCHI, JaBJIE€HHWE HACBHIIIEHHOTO Tapa, OTHOCUTEIbHAs
BIIQKHOCTh BO3/[yXa, CHJIAa IMOBEPXHOCTHOTO HATSDKCHHS, MEXaHHMYECKOE HAIMPSHKEHUE, OTHOCUTEIHHOE
VIUIMHEHHE, TIpeieNl yPYTroCTH, Mpeaei MPOYHOCTH TPU PACTSHKEHUU U COKATHH, BHYTPEHHSISI DHEPTHs,
kommyecTBO Term1oTel, KIIJ[ TenaoBoro asurarens;
-MCTIOJIb30BaTh CTATHUCTUYECKHUH TOJIXOJ JJIs OMHCAHHUS TIOBEJACHHS COBOKYITHOCTH OOJBIIOTO YHCIa
YaCTHII, BKJIIOYAIOIINI BBEJICHNE MUKPOCKOITUUECKHX U MAaKPOCKOITMYECKHUX TTapaMeTPOB;
-pa3bsICHATH OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KHHETHIECKON TEOPUHU CTPOSHUS BEIIECTBA;
-KJIacCU(UIIMPOBATH arperaTHhIC COCTOSTHUS BEIECTBA;
-XapaKTepHU30BaTh H3MEHEHUSI CTPYKTYPHI arperaTHhIX COCTOSTHHM BelIecTBa MpH (a30BhIX MEPEX0/1ax;
-opMyIHpOBaTh: YCIOBHS HICATHHOCTH ra3a, 3akoH [ 'yka, 3aKOHBI TEPMOUHAMUKH;
-OIUCHIBATH: SIBJICHUE NMOHU3AUU; JEMOHCTPALIMOHHBIE SKCIIEPUMEHTHI, MO3BOJISIOIINE YCTAHOBUTD AJIS
ra3a B3auMOCBSI3b MKy €T0 JaBICHUEM, 00bEMOM, MAaCCOU B TEMIIEPATYPOIl; SKCIIEPUMEHT: TIO U3YUEHHUIO
M30TEPMUYECKOTO MPOIIecca B Ta3e, M0 H3yUYSHUIO KAMUJUISIPHBIX SBJICHH, 00YCIOBICHHBIX
MOBEPXHOCTHBIM HATSKEHUEM >KUKOCTH, TI0 H3MEPEHUIO YIEIbHON TEMII0EMKOCTH BEUIECTBA; ~-O0BICHATD:
BIIMSTHUE COJTHEUHOTO BeTpa Ha aTMocdepy 3eMIH, OTBIT C pacIpeeIiCeHHeM YacTUIl UCaTLHOTO rasa Mo
JIBYM TIOJIOBUHAM COCY/1a, Fa30BbI€ 3aKOHBI HA OCHOBE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHUS
BEIIIECTBA, OTINYHE KPUCTALTUNISCKUX TBEPBIX TEJI OT aMOP(HBIX, 0COOEHHOCTh TEMIIEPaTyPhl KaK
napameTpa COCTOSIHUSL CUCTEMBbI, MPUHIIUI JICUCTBUS TEIUIOBBIX JABUTATENEH; ~-[IPEACTABIATh
pacnpeeleHrne MoJIeKyI UeaIbHOIO Ta3a 10 CKOPOCTSIM;



-HaOMIOaTh W WHTEPIPETHPOBATH: SBICHHE CMAYMBAaHUS U KalMWUIAPHBIC SBICHHS, MPOTEKAIOIINE B
npuposie U OBITY; pe3yNbTaThl OMBITOB, WIUTFOCTPUPYIONINX H3MEHEHHE BHYTPEHHEH SHEpruu Tena mpu
coBepIleHNH padoThl, siBIeHue auddysuu;

-CTPOUTH TPaPUKH 3aBUCHIMOCTH TEMIIEPATYPHI TEJIa OT BpEMEHU MTPH HarpeBaHUM, KUTICHUH, KOHICHCAIUH,
OXJIQKICHUH; HAXOIUTh U3 TpaUKOB 3HAUCHUSI HEOOXOAMMBIX BEITUYHH;

-oueHuBarh KIIJI pa3anyHbIX TEIIOBBIX JIBUTATEIICH;

-JIeNaTh BBIBOJ O TOM, UTO siBJIeHUE TU(PPYy3UH SBISICTCS HEOOPATUMBIM MPOIIECCOM;

-IPUMEHSTH MOJTYICHHBIC 3HAHUS K O0BSICHEHHIO SIBJICHUI, HAOI0JaeMBIX B IIPUPOJIC U OBITY.

DJIeKTPOAMHAMHUKA
Buinycknuk na y2nyonennom yposne Hayuumcsa:
-1aBaTh OIPEICIICHUS IOHATUM: TOYEUYHBIM JJIEKTPUYECKUM 3apsf, DJIEKTPUYECKOE B3aUMOJEHUCTBHE,
NIEKTPU3aLUsl  TeJ, DSJIEKTPUYECKU HW30JUPOBAHHAs CHCTEMa TeJ, DJJIEKTPUYECKOe TII0JIe, JIMHUU
HAIPSDKEHHOCTH — DJIEKTPOCTATUYECKOrO  IOJS, OKBUIIOTEHIMAJIBbHAS IOBEPXHOCTb, KOHAEHCATOP,
CBOOOJHBIC U CBSI3aHHBIC 3aps/Ibl, IPOBOJHUKH, TUAIEKTPUKH, MOIYHPOBOJHUKH; HJIEKTPUUYECKUNA TOK,
IOCTOSIHHBIA 3JIEKTPUUYECKUI TOK, UCTOUHUK TOKAa, CTOPOHHHUE CHJIbI, ABIPKA, M30TONHMUYECKUH 3(ddeKT,
IIOCJIEZIOBATEIbHOE M IAPAJICJIBHOE COEAMHEHMsI IPOBOJHMKOB. KYIEPOBCKHE IIapbl AJIEKTPOHOB,
JJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAS TUCCOLMALINSL, CTEIICHb JUCCOLUALUH, dJIEKTPOJIN3,
JJIEKTPOMAarHuTHasi MHAYKIMS, MHAYKIUOHHBIA TOK, CAMOMHIYKLMS, TOKH 3aMbBIKaHUS U Pa3MbIKAHUA,
TpaHchopMmarop, KojeOaTeNbHbI KOHTYp, PE30HAHC B KoOJeOaTeNbHOM KOHType, COOCTBEHHas M
IIPUMECHAas IPOBOAMMOCTb, JOHOPHBIE M AKLENTOPHBIE MPUMECH, DP-II-NIEPEXOJ, 3aIUPAOIIUN CIIOMH,
BBINPSIMIIEHHE IIEPEMEHHOTO TOKa, TPAH3UCTOP; 3JIEKTPOMArHUTHAs BOJIHA, Oeryiias rapMOHUYEcKas
3JIEKTPOMArHuTHasl BOJIHA, IUIOCKOMOJIAPU30BaHHAs (UM JIMHEHHO-TIONSIPU30BaHHAs) 3JIEKTPOMAarHUTHAsS
BOJIHA, TNIOCKOCTh HOJISIPU3ALIUH JIEKTPOMArHUTHOM BOJIHBI, (PPOHT BOJIHBL, J1y4, PaAUOCBSI3b, MOLYJISALMS U
JIeMOAYJIALUS .CUTHANA, aMIUIUTY/JHAs M YaCTOTHAs! MOJTYJISLMS; MHUMOE U JISHCTBUTENIbHOE U300pakeHus,
IIPEJIOMJIEHUE, TTOJIHOE BHYTPEHHEE OTPaKCHHE, JAMCIEPCHsI CBETA, TOYEUHBIM HCTOYHUK CBETA, JIMH3A,
¢dokanbHasi TUIOCKOCTb, aKKOMOJAIMs, JIyla; MOHOXpOMaTHuYecKas BOJHA, KOTEPEHTHbIE BOJIHBI U
UCTOYHUKHU, UHTEp(EPEHIINS, TPOCBETICHUE ONTUKH, TU(paKius, 30Ha OpeHens;
-laBaTh MOHATUS (PU3MYECKUX BeJWYMH: cuwia Toka, DJIC, compoTHBIEHHE NPOBOJHUKA, MOIIHOCThH
JJIEKTPUYECKOTO TOKA; MArHUTHOE B3aWMOJCHCTBHE, JIMHMM MAarHUTHOW WHIYKIUH, OIJHOPOJHOE
MarHuTHOE 110Jie, COOCTBEHHAs! MHIYKIUS, TMaMarHeTUKH, TapaMarHeTHKH, (heppoMarHeTuKu, OCTaTOuHas
HaMarHM4eHHOCTh, KpUBasi HAMarHMYMBAaHUS; JUIMHA BOJIHBI, [IOTOK SHEPTHUH U IIJIOTHOCTH MIOTOKA YHEPTUH
3JIEKTPOMAarHUTHON BOJIHBI, MTHTEHCUBHOCTD 3JIEKTPOMAarHUTHOW BOJIHBI, YTOJI MAJECHUs, YTOJI OTPAKECHHUS,
yroJl TNperaoMJIeHHs,, aOCONIOTBBIM TOKa3aTellb MPEIOMJIEHHSI CpPEIbl, Yroji IOJHOTO BHYTPEHHEIO
OTPaKEHUs, MPEJIOMIISIOIIANA YrOl MPU3MBbI, JTUHEHHOE YBEJINYEHUE ONTHYECKOM CHCTEMBI, ONTHYECKas
CuJIa JINH3BI, TIONEPEYHOE YBEIIMYEHNE JIMH3bI, PACCTOSSHUE HAWITy4YIIEro 3pEHHUsI, YTIIOBOE YBEIINUEHHUE;
-JlaBaTh OmnpeneneHus (GU3NYECKUX BEIMYMH: HANPSKEHHOCTh AJIEKTPOCTATUYECKOTO MOJIsA, MOTEHIIHAN
3JIEKTPOCTATUYECKOTrO IOJIsI, PA3HOCTh IMOTEHLMAIOB, OTHOCUTENbHAS IUIICKTPUYECKAs IIPOHULIAEMOCTD
Cpenbl, DJIEKTPOEMKOCTh YEAUHEHHOTO IIPOBOJIHUKA, DJIEKTPOEMKOCTh KOHJIEHCATOPA; BEKTOP MArHUTHOU
MHAYKIIMHA, MAarHUTHBIA TOTOK, cwia Awmmepa, cuia JIopeHla, MHIYKTUBHOCTb KOHTYpPA, MarHUTHas
POHHIIAEMOCTh CpeJibl; KO UIIMEHT TpaHCPOPMALIUY;
- ONIUCHIBATh JEMOHCTPALIMOHHBIE ONBITH Papajes ¢ KaTylIKaMy U IOCTOSTHHBIM MarHUTOM, OIBITHI ['eHpw,
SIBJIEHUE DJIEKTPOMArHUTHON MHAYKLINN;
-00OBSACHATh TNMPUHLUUIN JEHCTBUSA: KPYTWJIBHBIX BECOB, CBETOKONMMPOBAJIHHON MAIIMHBI, BO3MOXKHOCTh
UCIIOJIb30BaHUs SIBJICHMS JJIEKTPU3ALMM NPU TOJYYEHUH IAKTWIOCKOIMMYECKHUX OTIEYaTKOB, IMPHUHIIHUII
OYHCTKH ra3a OT YroJbHOW MBLIH C TOMOIIBIO 3JIEKTPOCTATHUECKOTO (DUIIBTPA;
-00BSACHSATH: 3aBUCUMOCTbD 3JIEKTPOEMKOCTH TUIOCKOTO KOHAEGHCATOPa OT IUIOIIAAN IUIACTUH U PACCTOSIHUS
MEXy HUMH;
-(opMynupoBaTh: 3aKOH COXpAaHEHHs OJIIEKTPUYECKOro 3apsga W 3akoH KynoHa, rpaHuibl uX
IPUMEHUMOCTH; IpUHIMI [ foiireHca-dpeHens, yclIoBUsI MUHUMYMOB U MaKCUMYMOB IPU HHTEP(HEPEHIIUH
BOJIH, YCJIOBUS AU(PPAKIIMOHHOIO MUHUMYMa Ha LIEJU U TJIaBHBIX MAKCUMYMOB IIPH TU(QPAKIIMU CBETa HA
pelIeTKe;



-yCTaHABJIMBATh AaHAJIOTUIO MEX1y 3aKOHOM KyloHa M 3aKOHOM BCEMHPHOTO TATOTEHHS; (POPMYIUPOBATH
3akoHbl OMa /1711 OJHOPOIHOTO TPOBOJHUKA, JUISl 3aMKHYTOW LIENH C OAHUM U HECKOJIbKUMHU UCTOYHHUKAMH,
3akoH Dapanes;

- paccuuthiBaTh J/[C rajibBaHMUECKOIO JIEMEHTA;

- HCCIIeZIOBAaTh CMEIIAHHOE COMPOTHUBIICHUE NMPOBOJAHUKOB; - HAOIIOJATh U MHTEPIPETUPOBATH TEIIJIOBOE
JEICTBHUE IEKTPUUECKOT0 TOKA, IEpPeJady MOLIHOCTU OT HCTOYHUKA K TOTPEOUTEIIIO;

- OIIpeleNsATh HAallPaBJIEHUE BEKTOPAa MArHUTHON MHAYKIIMU U CUJIbI, JEHCTBYIOIIEH HAa IPOBOAHUK C TOKOM
B MarHUTHOM I10JI€;

- (opMyIHpOBATH MPABWJIO OypaBUYMKa W MPABHJIO JIEBOW PYKH, HPUHIMIIBI CYNEPIO3UIIMH MarHUTHBIX
MoJIeH, 3aKoH AmIiepa;

-OIIMCBIBATD: JIEMOHCTPALMOHHBIE AKCIEPUMEHTHI IO 3JEKTPU3ALUU TEJl U OOBACHATH UX PE3YIbTATh;
HKCIEPUMEHT 110 U3MEPEHUIO 3JIEKTPOEMKOCTH KOHJIEHCATOPa; ONKCHIBATh JIEMOHCTPAL[MOHHBII ONBIT Ha
IIOCIIEZIOBATEIbHOE M IApauIeJIbHOE COEAWHEHMS IIPOBOJHUKOB; CaMOCTOSITEIBHO ITPOBEICHHBIN
SKCIIEPUMEHT II0 U3MEPEHUIO CHJIBl TOKA M HANPSDHKEHMS C NOMOULIbIO aMIepMeTpa M BOJIBTMETpaA, IO
u3Mepenuto OJ[C ©  BHYTPEHHErO CONPOTHUBICHMS IPOBOJHHUKA; ONHUCHIBaTh (DyHIaMEHTaJIbHbIE
¢u3nueckue omnbIThl DpcTena U Amiepa, MOBEACHUE paMKH ¢ TOKOM B OJHOPOJHOM MarHUTHOM IOJ€,
B3aMMOJICIICTBUE TOKOB;

- OOBACHATH NPUHLMII JEUCTBUS 3JIEKTPOU3MEPUTENBLHOrO MpHOOpa MarHUTORJIEKTPUUYECKONH CHUCTEMBI,
3JIEKTPOJBUTaTENsl IIOCTOSHHOIO TOKA, MacccneKkTporpada 1 LHUKIOTPOHA; TpaHchopMaTropa, reHepaTopa
IIEPEMEHHOI0 TOKa; IPUBOJUTH IIPUMEPHI UCIIOJIB30BAHUS JETEKTOPE METalllIa B a3poIopTy, B IOE3/1€ Ha
MarHuTHON nojymike, OpiToBbix CBY-neuax, 3anucu M BOCIPOU3BEACHUN MHGPOpPMALMU, B FeHepaTopax
IEPEMEHHOT0 TOKa; O0BACHATH IPUHLUIIBI IIEpeIady JEKTPOIHEPIUU Ha OOJIbIINE PACCTOSIHUS.

- CTPOUTH U300paXKEeHUs U X0 JIydel IpU NpeoMIIEHUH CBeTa, N300pakeHre npeaMera B coouparomeit u
pacceuBarolleil JMH3axX; ONPEAEIATh MOJ0KEHUS N300pakeHus IIPeMETa B JIMH3E C TOMOIIBIO (POPMYIIbI
TOHKOM JIMH3bI; aHAJIM3UPOBATh YEIOBEUECKUN TIJIa3 KaK ONTHYECKYI0 CHUCTEMY; - KOPPEKTHpPOBATh C
IOMOIIbI0 OYKOB JIe(eKThbl 3peHus; OOBACHATh MNPUHIMI JEHCTBUS ONTHYECKUX IPHOOPOB,
YBEJIMYUBAIOLIUX YTOJI 3pEHUS: JIYIly, MUKPOCKOII, TEJIECKOIL;

-IPUMEHSATH MOJIyYEHHBIE 3HAHUS U1 OOBSICHEHHS HEU3BECTHBIX PAaHEE SIEKTPUUYECKUX SIBICHUM, IS
pelIeHHs IPaKTUYECKUX 3a/1ay.

OCHOBBI CTIENMATBHOI TEOPUH OTHOCUTEIHLHOCTH

Buinycknuk na yenyonennom ypoene nayuumcs:
-J1aBaTh OMpeaesieHus MOHATU: paauyc [IBapummibaa, TOpU30HT COOBITHH, COOCTBEHHOE BPEMSI, SHEPTHUS
TIOKOS TETIa,
'CbOpMy.HHpOBaTB IIOCTYJIAThI CHGI.[I/IHJ'II)HOﬁ TEOpHUU OTHOCUTCIBHOCTHU M CJICACTBUA U3 HUX, YCIIOBHA, ITPU
KOTOPBIX MPOUCXOANUT aHHUTHUIIAIHNA U POKIACHUEC IMapbl YaCTHIL,
-OIKACHIBATh MPUHIUIIAAIBHYIO CXeMy onbITa MaiikenscoHa—Mopiy;
-JIeNaTh BBIBOJ, YTO CKOPOCTh CBETa — MAaKCHMAaJlbHO BO3MOXKHAsi CKOPOCTh PACIpPOCTPaHEHHsI JTFOO0TO
B3aMMOJICHCTBHS;
-OI[EHUBATh KPUTHUYECKUN PaTUyC YEPHOU IBIPBI, YHEPTUIO TOKOS YaCTHII,
-00BSICHATh D(PPEKT 3aMeJIeHUs BPEMEHH, ONpPENeNsITh COOCTBEHHOE BpeMs, BpeMsS B pPa3HBIX
MHEPIHUATBHBIX CHCTEMaX OTCYeTa, OJHOBPEMEHHOCTh COOBITHIA;
-IPUMEHSTH PEIATHBUCTCKUI 3aKOH CIIOKEHUSI CKOPOCTEH JUIS PEIIeHUs TPAKTHUECKUX 3a7ad.

Keanmoean ¢pusuka. @uzuxa amoma u aTOMHOI0 A0pa
Buinycknuk na yenyonennom ypoene nayuumcsa:
- J1aBaTh OIIPEIECIICHHUS MOHATUN: MPOTOHHO-HEUTPOHHASI MOJEINb SApa, W30TOIbI, PaguOaKTHUBHOCTb,
anb(da- u OeTa-pacmaj, raMMa-u3IydeHUE, UCKYCCTBEHHAs! pPaJMOaKTUBHOCTb, LIEMHAsS PEaKIHs JICIICHUs,
SIIEPHBIA  PEaKTOp, TEPMOSICPHBIN CHHTE3; 3JEMEHTAapHBbIC YacTUIbI, (pyHAaMEHTaIbHBIC YACTHUIIHI,
AHTUYACTUIA, AHHUTHIALMS, JICNTOHHBIA 3apsij, MEePEHOCUYHK B3aWMOJACUCTBUSA, OApUOHHBINA 3apsi,
aJIPOHBI. JICTITOHBI, ME30HBI, OAPHOHBI, TUTICPOHBI, KBAPKH, TITFOOHBL;
- JaBaTh TOHATHS (DU3MYECKUX BEIMYWH: YACIbHAs DHEPTUs CBSI3U, NMEPUOJ| MOJIypaciaga, akKTHBHOCTh
PaZlMOAKTHBHOTO BEIECTBA, YHEPIeTUYECKUN BBIXOJ SICPHOW peakmuu, Kod(pHUImeHT pa3MHOKCHUS
HEUTPOHOB, KPUTHYECKAst MAcca, /1032 TOTJIONICHHOTO H3ITydeH s, KO3 PHUIIMEHT KadecTBa;



- OOBACHATH NPUHLIUI JACHCTBHS SJEPHOTO PEAKTOPA;
- 00BACHATH cIIOCOOBI 0OecneueHus1 0€30MaCHOCTH SIIEPHBIX peakTopoB U ADC;
- TNPOTHO3UPOBATH KOHTPOJIUPYEMBIl €CTECTBEHHBIH paAMalMOHHBIA (OH, a TaKkKe palUOHAIbHOE
IPUPOJIONOIB30BAHUE NIPU BHEAPEHUH YIIpaBiisieMoro tepmosiiepHoro cunresa (YTC).
- KJIacCHU(HUIMPOBATH 3JIEMEHTAPHBIC YaCTHIIbI, TOIPA3AEISISI UX HA JIGNTOHBI M aJPOHBI;
- (opmynupoBaTh npuHIHMI [laynu, 3aKOHBI COXpaHEHUS JIENTOHHOTO M OapUOHHOTO 3apsi/IOB;
- OIIUCBIBaTh CTPYKTYPY aJAPOHOB, IIBET U ApOMAT KBAPKOB;
- TPUBOJUTH IPUMEPHI ME30HOB, TUIIEPOHOB, [TFOOHOB.
Crtpoenne BcesieHHOI
Buinycknuk na y2ny6i1eHHOM ypoeHe HAYHUMCA'
- J1aBaTbh OIPEAEICHUS MOHATHI: aCTPOHOMMUYECKUE CTPYKTYpbI, IUIAHETHAs CUCTEMA; 3BE€3/1a, 3BE3HOE
CKOIUIEHHUE, TAJITAKTUKH, CKOIUIEHNE U CBEPXCKOIUICHHE raJlakTUK, Becenennas, Oemnplil Kapiauk, HEMTpOHHAs
3B€3/1a, YepHasl JbIpa, KPUTHUECKas IJIOTHOCTh BeeneHHoMH, pellnkToBOe U3Ty4YeHUH, IPOTOH-ITPOTOHHBIN
IIUKJI, KOMETa, aCTEPOU /I, IyJIbcap;
- HMHTEPIPETUPOBATh pe3yIbTaThl HaOMOAeHN Xa00ia o pazderaHuy rajJakTHK;
- (QopmynupoBaTh 3aK0oH Xa00i1a; - Ki1accu(pUIMPOBaTh OCHOBHBIE IIEPHO/IbI 3BOIIIOLIMU BeenenHoil mocie
Bonbioro B3phiBa;
- MPEJACTaBIIATH MOCIEI0BATEILHOCTh 00pa30BaHMsl IEPBUYHOIO BEIleCTBa BO BeeneHHol;
- 0OBACHATH NPOLIECC IBOJIIOLUM 3BE31, 00pa30BaHus U 3BOIOLMHY COIHEYHOM CUCTEMBI;
- ¢ nomouibio Mojienu dpuamana npeicTaBIATh BO3MOKHBIE CLIEHApUH HBOJIOLMH BeeneHHolt B Oyayiem

Boinycknuk na yenyoneHHoM ypoeHe ROIYUUN 603MOHCHOCHb HAYUUMbCA:

* npogepsamv  IKCNEPUMEHMANbHLIMU — CPEOCMEAMU  GbLOGUHYMbIE  2UNOME3bl,  DOPMYAUPys yelb
UCCE008AHUSL, HA OCHOBE 3HAHUSL OCHOBONONALAIOUWUX (PUULECKUX 3AKOHOMEPHOCMEN U 3AKOHO8,

* OnuUCLIBAMb U AHATUZUPOBAMb NOJYUEHHYIO 8 Pe3YIbmame NPO8eOeHHbIX QUIUYECKUX IKCNEPUMEHMO8
uHghopmayuro, onpeoensims ee 00CMOBEPHOCHIb,

* NOHUMAMb U 0OBACHAMb CUCMEMHYIO C8513b MENHCOY OCHOBONONALAIOWUMU HAYUHBIMU NOHAMUAMU.
NPOCMPAHCMB0, 8peMsl, Mamepus (eujecmeo, noe), 08UNCeHUe, CUNd, IHePIUsL;

* pewams IKCNEPUMEHMATbHbLE, KAYECBEHHbIE U KOIUYECB8EHHbIE 3A0aiU NOBLIUEHHO20 YPOGHS.
CILOJCHOCMU, UCNONb3YSL (PusUUeCcKUe 3aKOHbl, d MAKJiCe YPABHEHUS, C8:A3blearowue puzuyecKue GeIuyuHbl;
* AHATU3UPOBAMDL CPAHUYbLI NPUMEHUMOCMU OUIUYECKUX 3AKOHO8, NOHUMAMb 6CeoOWUll Xapakmep
DYHOAMEHMATbHBIX 3AKOHO8 U 02PAHUYEHHOCHb UCNONIb308ANUSL YACTHBIX 3AKOHO8,

* ¢opmynuposame u pewiamv HoO8ble 3A0auU, BGOHUKAIOWUE 6 X00e Y4eOHO-UCCIe008aMeNbCKOl U
NPOEKMHOU 0esimelbHOCU,

* YCcosepuleHCmseo8ams npubopsl U Memoobl UCCIEO08AHUS 8 COOMEEMCMEUU ¢ NOCABIEHHOU 3adayell;

* UCNOB308aMb  MEMOObl  MAMEMAMUYECKO20  MOOeIUPOBAnUs, 6 MOM Yucie npocmetiuiue
cmamucmuyeckue Memoowvl 0 00paboOmKU pe3yibmamos IKCnepuMeHmd.

Obecneuums  0ocmudicenue NIAHUPYEMBIX — Pe3VIbMamos OCE0€HUs OCHOBHOU  00pA308amenbHOU
npoepammyl, co30amv OCHO8Y O/ CAMOCMOAMENbHO2O YCNEUWHO20 YC8OCHUS 00YUAWUMUCT HOBLIX
3HaAHULL, YMeHUll, 8U008 U CNoCcoO08 0esmerbHOCMU O0JINHCEH CUCTNeMHO-0esmelbHOCMHbIN N00X00. B
coomeemcmeuu ¢ IMUM  NOOX00OM UMEHHO AKMUBHOCMb O00VYAIOWUXCA NPUSHAEMCS  OCHOBOI
00CIuUdICeHUsl pA3BUBAOWUX Yellell 00pa308anus — 3HAHUS He Nnepeddaromcs 6 20moeoMm eude, d
000b18AIOMCAL YUAUWUMUCS 8 NPOYECce NOZHABAMENLHOU 0esMeTbHOCHIU.

Oonum u3 nymeu no8blUEHUSE MOMUBAYUU U IPHEKMUBHOCIU YHeOHOU 0esimelbHOCMU 8 CPeOHell WKOJle
AGNACMCS BKIIOUEHUE YUAUWUXCS 8 VUeOHO-UCCIe008AMENbCKYI0 U NPOEKMHYIO OesimelbHOCHb, KOMopasi
umeem credyioujue 0CoOeHHOCMU.

1) yenu u 3a0auu Smux 6U008 OesIMENLHOCMU YHAUWUXCS ONPEOETIOMCSL KAK UX TUYHOCTHBLMU MOMUBAMU,
MAaxK u COYUanrbHeIMu. Imo o3Hauaem, ymo maxdas 0essmeibHOCHb O0INHCHA ObIMb HANPABIEHA He MOIbKO
HA NOBbLULEHIE KOMREMEHMHOCMU NOOPOCMKO8 8 NPeOMEemHOU 00acmu



onpeoeneHHbIX YueOHbIX OUCYUNIUH, He MOJbKO HA pazeumue ux chnocoOHOCmel, HO U HA CO30aHue
NPOOYKMA, UMEIOULe20 3HAUUMOCMb O/ OPYeUX,

2) Y4eOHO-UCCIe008aMeNbCKAs U NPOEKMHASL OesimeNlbHOCMb O0NNCHA OblMb OP2AHU3068AHA MAKUM
obpazom, umobwbl yyawuecsi CMO2IU pearu308amv C80U NOMpPeOHOCMU 6 OOWeHUU CO 3HAYUMbBIMU,
pepepenmubimu 2pynnamu 0OHOKIACCHUKO08, yuumeineu u m. 0. Cmpos paziuinozo pooa OmHOUEHUs. 8 X00e
YeneHanpasienHoll, NOUCKOBOU, MBOPYECKOU U NPOOYKMUBHOL 0esmelbHOCHU, NOOPOCMKU 08/1A0e8a0m
HOpMamMU 63aUMOOMHOULEHUL C PAZHBIMU JH00bMU, YMEHUAMU Nepexooums om 00H020 8U0d 0OWeHUs K
opyz2omy, npuobpemaiom HAbIKU UHOUBUOYATILHOU CAMOCMOSAMENbHOU pabdomsl U COMPYOHUYECNEAd 8
KOJLIeKmuee;

3) opeanuszayus yueOHO-UCCIE008AMENbCKUX U  NPOEKMHbIX pabom WKOIbHUKO8 —obecneuugaem
couematue pasiuiHslx U008 NO3HABAMENbHOU OesimenbHocmu. B amux eudax dessmenvnocmu mo2ym Obims
80cmpeb08aHbl NPAKMuUYecKU a0bble CHOCOOHOCMU NOOPOCIKOS, Peanru3068anbl JUUHble NPUCTPACMUS K
MOMY UNIU UHOMY 8UQY OessMeTbHOCMU.

B pesynbmame yuetno-uccnedosamenvckoit u RpOeKmMHOU O0eAmMeENbHOCHU GbINYCKHUK NOJIYUUM
npeocmaenieHue:

* 0 Qurocopckux u MemoooI0cUYECKUX OCHOBAHUSX HAYYHOU OesIMelbHOCMU U HAYYHBIX Memooax,
NPUMEHSEMBIX 8 UCCLEO08AMENbCKOU U NPOEKMHOU 0esimenlbHOCHU,

* 0 MAKUX NOHAMUSIX, KAK KOHYENYUsl, HAYYHAsl 2UNome3d, Memoo, IKCHePUMEHN, HAOEHCHOCIb 2UNOMe3bl,
Mo0enb, Memoo coopa u Memoo aHaIU3ad OaAHHLIX,

* 0 MOM, YeM OMAUYAIOMCI UCCLE008AHUSL 8 2YMAHUMAPHBIX 00IACMAX OM UCCLEO08AHULL 8 €CMECTNEEHHbIX
HAyKax;

* 00 ucmopuu HayKu,

* 0 HOBEUWUX Pa3pabomKax 6 06Iacmu HayKu U MexHOI02Ul,

* 0 npasunax U 3AKOHAX, pecYIUPYIOWUX OMHOUWIEHUS. 6 HAYYHOU, U300pemamenbcKol u
uccne006amenbCKoll 0o1acmsax 0essmenbHoCmu (namewmuoe npaso, 3awuma aeémopcKo2o npasa u m. n.);

* 0 0eAmenbHOCMU OpeaHU3ayUull, coobwecms u CMpYKmyp, 3AUHMEPEecOBAHHbIX 6 pe3yIbmamax
UCCIe0068anHull U NPedoCMABIAIWUX pecypcbl O NPOBeOeHUs. UCCIe008aAHUIl U pPeanru3ayuu npoeKmos
(¢honovl, 2o0cyoapcmeentble cmpyKmypbvl, Kpayo@panoun2oevie CmMpyKmypol u m. n.).

Buinycknuk cmoycem:

* pewamsv 3a0adu, Hax00AUWUECS HA CIMbIKe HECKOJIbKUX YYeOHbIX OUCYUNIUH (MedCnpeoMemHble 3a0adl);
* UCNOIB308AMb OCHOBHOU AICOPUMM UCCLEO08AHUS NPU PEUEHUU CBOUX YYeDOHO-NO3HABAMENbHBIX 3A0aY,
* UCNONIL306AMb OCHOBHLIE NPUHYUNBL NPOEKMHOU O0esImeNbHOCMU NpU  pPeueHuUu C80ux YyueOHo-
NO3HABAMENbHBIX 3A0a4 U 3A0aY, B0ZHUKAIOWUX 8 KVIbIMYPHOU U COYUATbHOU HCUSHU,

* UCNONBL3068AMb dTIEMEHMbL MAMEMAMULECKO20 MOOEIUPOBAHUSL NPU PeUleHUU UCCIe008AMeNbCKUX 3A0aY,
* UCNONIBL306AMDb dNIEMEHMbL MAMEMAMUYECKO20 AHANU3A O] UHMEPRPemayuu pe3yibmamos, NoJ1y4eHHbIX
8 X00e YueOHO-UCCIe008amelbCKOU padbomul.

C mouku 3penus hopmuposanus yHUGEPCAIbHbIX YUEOHBIX OCUICMEUIL 8 X00€ 0C80EHUA NPUHUUNOG
YueOHOo-Ucc1ed06amenbCKoll u NPOEKMHOI 0essmeIbHOCIU 8bINYCKHUK HAYYUMCA:

* hopmynuposams HAYUHYIO 2UNOMe3y, CMAasUumb Yeib 8 PAMKAX UCCIe008AHUSL U NPOEKMUPOBAHUSL, UCX0O5
U3 KyJIbmypHOU HOPMbL U CO0OPA3YACh ¢ npedcmasgienuimu 06 obuem onaze;

* B0CCMAHABIUBAMb KOHMEKCMbl U NYMU PA36UMUSL MO20 UIU UHO2O0 6UOA HAYYHOU OesmelbHOCHU,
onpeoensisi MeCmo c680e20 UCCLe008aHUs ULU NPOEKMA 6 00ujeM KyibmypHOM NPOCMPAHCMEe;

* OMCNeHCUBAMb U NPUHUMAMb B0 GHUMAHUE MPEHObl U MEHOCHYUU DPA36UMUS DA3TUYHbIX 6UO008
0esmenbHOCIU, 8 MOM YUCTEe HAYYHBIX, YUUMbIEAMb UX NPU NOCMAHO8Ke COOCMBEHHbIX yeell,

* OYeHusamv pecypcvl, 6 MOM HUCIe U HeMamepudaibHvle, Makue KaK epems, HeobXxooumvle Ois
00CmudiCeHUs NOCMABIEHHOU Yell,

*HAX0O0UMb PA3IUYHbBIE UCTMOYHUKU MAMEPUATbHBIX U HEMAMEPUATLHBIX Pecypcos, NpedoCmasistouux
cpedcmaa Oisi NPOGedeHUs: UCCIeO08AHULL U PEanu3ayuy NPOEKmMos8 8 PA3IUUHbIX 00IACMAX OesmelbHOCmU
yenogexd,



> gcmynams 68 KOMMYHUKAYUIO C OepiHcamensiMu Pa3iuyHblX MUnog pecypcos, moyHo U 00beKMUGHO
npe3enmysi C8OU NPOeKm UIU BO3MOJICHbIE Pe3YIbMamvl UCCIe008AHUs, C Yelbio o0becnedeHust
NPOOYKMUBHO20 83AUMOBLIZOOHO20 COMPYOHUYECMEA,

* CAMOCMOAMENbHO U COBMECHIHO C OpyeUMU dA8mMopamu paspadbamuléams CUcmemy Rapamempos u
Kpumepueg oyenku spgexmusnocmu u nPoOOYKMUSHOCMU peatu3ayuu npoeKma uiu Uccile0o8anus Ha
KancOOM dmane peanusayuu u no 3aeepuierun padomul,

* 40eK8aMmHO OYEHUBAMb PUCKU Peanru3ayuu NPOeKma u npo8edeHUs UCCie008anUsl U NPedyCMAMpPUsams
RYMu MUHUMU3AYUU IMUX PUCKOS,

* A0eKBAMHO OYEHUBAMb NOCAEOCMEUsL PeANU3aAYUU C80e20 NPOEKMA (U3SMEHEHUsl, KOMOpble OH NOGLedem 6
JHCUZHU OpY2uUx Nt00etl, cooowecms);

* A0eKBaAMHO OYeHUBamb OabHelee PA3eUMUe C80e20 NPOEKMA Ul UCCIe008AHUSL, BUOEMb BO3MOICHBLE
8APUAHMBL RPUMEHEHUSL PE3YIbIMAMO8

2. Copep:xaHue y4eOHOI0 nmpeamera.

PDu3uKa B NO3HAHUM BelECTBA, 10JI5, IPOCTPAHCTBA U BPEMEHH
dusmka - pyHaaMeHTalbHas Hayka o npupone. Hayunslii meron mo3Hanus mupa. B3aumocBszb Mexay
(GU3UKOM M APYIrMMU €CTECTBEHHBIMU HayKaMH. MeTOo/Ibl HAy4YHOI'O MCCIE0BAHUS (PU3MUECKUX SIBICHHM.
[Torpemuoctu u3MepeHuil (U3NYECKUX BeJWYMH. MoJenupoBaHue SBJICHUM MU IMPOLECCOB IPHPOJIBL.
3aKOHOMEPHOCTb U CIIy4alHOCTb. ['paHUIIBI IPUMEHUMOCTH (U3UYECKOro 3akoHa. Pu3nyeckue Teopuu U
IPUHIUI COOTBETCTBU. Poib 1 MecTo (GU3MKH BCOBPEMEHHON Hay4HOH KapTHHBI MHUpa, B IPAKTUYECKOM
JEATENBHOCTH 0. Qusuka u Kyrbmypa.
MexaHuka

[Ipenmer ¥ 3amauM  KJIACCMYECKOW MeXaHHMKHM. KHHeMaTmdeckne XapaKTepUCTHKH MEXaHUYECKOIo
JBWOKEeHUs. MoJienu Ten v ABMKeHHH. PaBHOYCKOpeHHOe NPpsIMOIMHENHOE JIBUKEHNE, CBOOOIHOE MaIeHHE.
NBIDKEHUE  Tena,  OpOIIEHHOro  Moja  YrJioM K TOPU30HTY.  JIBMXKEHHME  TOYKH 10
OKpykHOCTH..[locmynamenvHoe u epawamenvHoe Osudicenue meepoo2o mena. BzaumoneicTBue Tell.
[Tpuauun cynepno3unmu cwi. MHepunansHas cucrtema orcuera. 3akOHbI MeXaHMKM HbroToHa. 3akoHBI
Bcemupnoro tsarorenus, ['yka, cyxoro tpenus. [IBuxeHne HeOECHbIX Tl U X UCKYCCTBEHHBIX CITyTHHUKOB.
Aenenus, nabawoaemvle 8 HeUHEPYUATbHBIX cucmemax omcyema. VIMIynbC Cuilbl. 3aKOH U3MEHEHUS U
coxpaHeHMs wumIynbca. Pabora cunbl. 3akOH U3MEHEHUS U COXpaHEHWs »Hepruu. PaBHOBecue
MaTepUAIbHON TOYKHM M TBEPAOIrO Teya. Y CIOBUS PAaBHOBECHS TBEPAOrO Tela B MHEPLUAIBHON CHCTEME
otrcueta. MoMeHT cuiibl. PaBHOBecue )XUIKOCTH U ra3a. JIBHKeHHe KUIKOCTEN U ra30B. 3aKoH COXpaHeHus.
9Hepauu 8 OuUHAMUKe dcuokocmu u 2a3a. MexaHnyeckue KojeOaHWs W BOJHBL. AMIUIUTYIA, MEPHOJ,

yactota, (pasza komebaHUM. [IpeBpamenuss ~ 3HEPruu Npu
Kosie0aHusIX. Boinyswcoennvie konebanus, pesonanc. Ilonepednbie U IpOAOIbHbIE BOIHBI. DHEPTUS BOJIHBI.
WnTepdepenius u nudpaxius BOJIH. 3BYKOBbIE BOJIHBI.
JlabopamopHvie pabomeoi:
N3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.
HccnenoBanue qBUXKEHUsS Teja, OPOIIEHHOTO TOPU30HTAIBHO.
Nzmepenne koddduiimenTa TpeHus CKOIbKEHHS.
JIBr>KeHUE Tesa M0 OKPYKHOCTHU IO IEUCTBUEM CHUIJI TSYKECTU U YIIPYTOCTH.
IIpoBepka 3aK0HaA COXpaHEHUS YHEPTUU IIPU NEUCTBUHU CUII TSYKECTU U YIIPYTOCTH.

MouexyasipHas (pu3NKa ¥ TEPMOAUHAMHKA
[Ipenmer u 3apaun MonekyasipHo-kuHeTndeckoit Teopunt (MKT) u TepmoanHaMuKy.
OkcnepuMeHTalbHbIe Toka3aTtenbcTBa MKT. AGcomoTHas TemmnepaTypa Kak Mepa cpeiHeil KHHETHYeCKOM
SHEPIrUM TEIIOBOTO IBMKEHUS YacTHI] BellecTBa. Moaens uaeanbHoro rasa. Jlasienue raza. CBs3p MEXIY
JABJICHUEM U CpEIHEH KHHETHUYECKOW DSHEPrHeH IIOCTYNATEIbHOIO TEIUIOBOIO JBUXKECHHUS MOJIEKYJ
UJCANBHOr0 ra3a. Mojens uAeanpHOrO rasa B TepMOJAMHAMUKE: ypaBHeHHe MenpeneeBa-KnaneiipoHa,
BBIpQXXEHHE JJI1 BHYTpEHHEW »Hepruu. 3akoH JlanbroHa. ['a3oBble 3aKOHBI. ArperaTHble COCTOSHUS
BemecTBa. DaszoBbie mepexoabl. IlpeoOpasoBanue sHeprum B (a3oBbIX Mepexofax. HacelmeHHble U
HEHACBIIICHHbIE NTapbl. BiaxkHOCTh BO3ayxa. Monens cTpoeHus KUAKOCTEN. [loeepxHocmuoe namsdicerue.
Monens cTpoeHus TBepAbIX Tell. Mexanuueckue ceolicmea



meepovix men. BHyTpeHHss sHeprus. Pabora u Teronepeaaya Kak CocoObl M3MEHEHHsI BHYTpEHHEH
sHepruu. IlepBblif 3aKOH TEPMOAMHAMUKU. AIMabaTHBIM mpouecc. Bmopou 3aKoH mepMoOUHAMUKU.
[IpeobpazoBanus sueprun B TermioBbix MamuHax. KI1J] reruooii mamuasl. Hukn Kapro. Dxonoruueckue
poOJIeMbI TETUIOAHEPTETHKH.
JlabopamopHule pabomui:
N3ydenne n30TepMHUECcKOro npolecca B rase.
N3ydyenne KanWUISIPHBIX SIBJIEHUM, 00YCIIOBIEHHBIX IOBEPXHOCTHBIM HATSKEHUEM JKUJKOCTH.
N3mepenue yaenbHON TENI0EMKOCTH BEIIECTBA.
DJIeKTPOAMHAMHUKA
[IpenmMer u 3agaun JIEKTPOIUHAMUKU. DJIEKTPUUECKOE B3aUMOIEHCTBUE. 3aKOH COXPAHEHUs
AJIeKTpUYecKoro 3apsaaa. 3akoH Kynona. HanpskeHHOCTh M OTEHLMA JIEKTPOCTATUYECKOTO MOJIS.
[IpuHIHUI cynepno3unuu 3JIEKTPUIECKUX 1osei. Pa3HoCTh noTeHnuranos. IIpoOBOJHUKY U TUAJIEKTPUKU B
3JIEKTPOCTATHYECKOM I10JI€. DJIeKTpruieckas eMKocTb. Konnencarop. DHeprus 3JeKTpUYECKOro MOJIs.
[TocTosiHHBII nekTpuyeckuit Tok. DnekTpoasuxyiias cuna (3C). 3akon OMa Asis HOTHOM
3JIEKTPUYECKOM LEeNHU. DIEKTPUUECKUI TOK B METaJUIAX, JIEKTPOJIUTAX, TOJTYIIPOBOJIHUKAX, ra3ax U
Bakyyme. [Tnazma. Dnexmponus. [lonynpoBoanukosbsie mpubopsl. Ceepxnposooumocme.
MarnutHoe mnosie. Bekrtop MarHuTHOW MHAYKUMH. [lpuHIMO Cyneprno3uuvy MarHUTHBIX IOJIEH.
MarnuTHoe 1oj€e NPOBOJHUMKA C TOKOM. JlelicTBHME MAarHUTHOTO IOJs Ha MPOBOAHUK C TOKOM H
JBIKYILYIOCS 3apsikeHHyro uvactuily. Cuna Amnepa u cuna Jlopenua. IloTox BekTOpa MarHUTHOU
WHIAYKUUU. SIBIE€HUE »SJIEKTPOMAarHUTHOW MHAYKLHMH. 3aKOH JJIEKTPOMAarHUTHOM uHaykuuu. IC
WHIYKUUU B JIBWKyHIMXcs npoBojgHuKax. [IpaBuno Jlenua. SIBnenue camomHaykuuu. HIYKTUBHOCTB.
DHeprus 3JeKTPOMArHUTHOTO MOJs. MarHuTHBIE CBOICTBa BeElIECTBA. DJIEKTPOMArHUTHBIE KOJICOAHMS.
KoneGatenbublit koHTYyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KoJieOaHus. BeIHYXIeHHBIE 2JIEKTPOMArHUTHBIC
koneOanusi. Peszonanc. Ilepemennbiii Tok. KoHaeHcaTop u KaTymika B LENU IEPEMEHHOTO TOKA.
[IpousBoncTBo, mnepemaya W MNOTpeOJEHHE DIEKTPUUECKONM DJHEPruM. JnemeHmapHas meopus
mpancgopmamopa. INEKTPOMarHUTHOE nosie.Buxpesoe AIEKTPUYECKOE MOJIE.
OnexkTpoMarHuTHble BOJHBL. (CBOMCTBA 3JEKTPOMAarHUTHBIX BOJH. JlMama3oHbl 3JI€KTPOMAarHUTHBIX
U3ITy4YEHUH U UX MpaKTUYecKoe MpuMeHeHue. [IpuHIUIbI paguoCcBs3u U TEIEBUICHUS.
I'eomerpuueckas ontuka. [IpsmonuHeliHoe pacpoCcTpaHEHUE CBETA B OJTHOPOIHOM cpejie. 3aKOHBI
OTpakeHHUs U npenomiieHus ceeta. [lonHoe BHyTpeHHee oTpaxkeHue. OnTuueckue npuOopsl. BoaHoBbIe
cBoiicTBa cBeta. Cropocth cBeta. UnTepdhepennus ceera. Korepentnocts. Judpakius ceera.
[Nonspuzanus ceera. Jucnepcus ceera. [IpakTnyeckoe NpuMeHEHHE FIEKTPOMArHUTHBIX U3TyYeHU.
Jlabopamophwvie pabomeoi:
N3mepenue 31eKTpoeMKOCTH KOH/IEHCAaTOopa.
HccnenoBanue cMeNIaHHOTO COEIMHEHUS IPOBOHUKOB.
N3ydenne 3akoHa Oma AJ1s1 TOJTHOM LEMH.
N3yueHue sBIeHUS IEKTPOMArHUTHOM UHIYKIIUH.
W3mepenue nokaszaTesns NpeaoMIEHUS CTEKIIA.
Habmonenue narepdepeHunu 1 udpakiuy cBeTa.
W3mepeHune 1IMHbBI CBETOBOM BOJIHBI C TOMOIIBIO AU(PPAKIIMOHHON PEIIETKH.
OcCHOBBI ClIENMAJIBHON TEOPUH OTHOCHTEIBLHOCTH

NuBapuaHTHOCT ~ MOIYJSE ~ CKOPOCTH  cBeTa B Bakyyme. [IpuHUOMI ~ OTHOCUTENBHOCTH
Ounwmeuna.llpocmpancmeo u epems 6 CneyuaibHou meopuu OMHOCUMENbHOCIU. DHEpaus U UMNYIbC
€80000mn01 yacmuyvl. CBA3b MAaCChl U YHEPTUN CBOOOJHON YAaCTHIIBI. DHEPTHS TOKOSL.

KBanroBas ¢usuka. ®usuka aroma m aromHoro siapa [Ipeamer u 3agaun
KBaHTOBOH ¢u3uku. TeroBoe uznyuenne. Pacnpenenenue sHepruu B CrieKTpe aOCOIMIOTHO YEPHOTO Tea.
l'unoreza M. Ilmanka o kBaHTax. ®otodddexr. Ombiter A.I'. CroneroBa, 3akoHbl (poTodddexTa.
VYpaBuenue A. DiiHmrediHa ans ¢oroddpdexra. PotoH. Onwvimer I1L.H. Jlebeoesa u C.H. Basunosa.
['unoresa JI. ne Bpoiins o BOTHOBBIX cBOMCTBAX YacThil. KopmmycKysipHO-BOJTHOBOM myann3M. Juppakyus
anekmpornos. JlaBnenune cBeta. CooTHoIIeHUE HeompeneneHHocTter ['eiizenbepra. Mopgenu cTpoeHwHs
atoma. OOBsSCHEHHE JMHEHYATOrO CIEKTpa BOJOPOJAa HAa OCHOBE KBAaHTOBBIX mocTyinatoB H. bopa.
CnoHTaHHOE W BBIHYXJEHHOE U3lyueHue cBera. CocTaB U CTpOCHHE aTOMHOTO sAnpa. M3oronsl. SAnepHbie
cuinbl. JledekT Macchl U 3HEprus CBsI3U sSApa. 3aKOH PaJUOAKTHUBHOIO paclaja.



SAnepHble peakiuu, peakuuu AeneHus U cuHres3a. Llemnas peakius neneHus siaep. SaepHas sHepreTuka.
TepMosimepHblii CHHTE3. DJeMeHTapHble 4acTuilbl. DyHIaMEHTalIbHbIE B3aMMOACHCTBUSA. Yckopumenu
NeMEeHMAPHBIX YACUY.
Jlabopamophwvie pabomeoi:
Habmroienue CruionHoro 1 JMHEH4aToro CrneKTpoB UCITYCKaHUSI.
W3ydenune B3anMOACHCTBUS YaCTHUIL U SJIEPHBIX peakiuii (o ¢pororpadusam)

Ctpoenue Beesiennoit
[TpuMeHUMOCTH 3aKOHOB (PU3UKHU JUISE OOBSICHEHUS TPUPOJIBI KOCMUYECKUX 00BheKTOB. CONTHEYHAsI CHCTEMA.
3Be3/pl M UCTOUHUKH UX dHeprun. Knaccudukarms 38e3n. DBomtonus ConHna u 38e3. ['anaktuka. pyrue
ranakTuku. llpocTpaHcTBeHHO-BpeMeHHbIE MacmTaObl HaOmomaemoil Bcenennoii. IlpencraBnenue 06
sBommonnu Beenennoii. Temnas mamepus u meMHas SHepusi.

3. TemaTnueckoe IJIAHUPOBAHUE yqeﬁnoro nmpeamMmera

Pduszuka, 10 kiaace (5 yacoB B Hexea10, 3a rox - 170 4.)

Tema Yacel KonTponbable pabotel | JlabopaTtopHble paboOThI

BeencHue 3
Kunemartuka 23 1 2
J[MHaMKKa ) 12 1 9
MaTepHUATBLHOU TOYKH
3aKOHBI COXPAHEHUS 14 1
JlMHaMUKa 7 1 1
MEPHONICCKOTO
TIBUKCHHUS
Cratuka 4 1
MonekynsipHasi hu3MKa 49 4 3
DIIEKTPOCTATHKA 25 2 1
JlaboparopHbIit

PATOP 20 1 10
MPAKTUKYM
[loBTOpEeHne 13 1

170 13 19
®Puzuka, 11 kaace (S yacos B Heed10, 32 roa - 170 4.)

Tema Yacel KonTponbable pabotel | JlabopaTtopHble paboThI
[10CTOSTHHBIN DIIEKTPUYECKUN 18 2 2
TOK
MarsHuTHoe 1ojie 13 1 0
DNIEKTPOMarHuTH3M 9 1 1
[IepeMeHHBIN TOK 10 1 0
M3nydeHue u npuém 7 1 0
AIIEKTPOMArHUTHBIX BOJTH
['ecomeTprueckas onrTuka 17 2 1
BonHoBas onTHka 8 1 2
KBantoBas Teopus 11 1 1
HIIEKTPOMArHUTHOTO
M3ITy4eHUs




du3rKa aTOMHOTO s/Ipa 10 0 1
DJIEMEHTApPHbIE YaCTULIBI 1 0
DIIEMEHTBI aCTPOPHU3UKU 0 0
DuU3MYEeCKUN IPAKTUKYM 20 0 8
[ToBTOpEeHHE M 0000IIIEHNE 33 1 0

170 11 16
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