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IHosicHuTeIbLHASA 32l CKA

1. [Ipukaz MunoOpuaykun Poccun «O0 yrBepkaeHun GeaepabHOr0 roCy1apCTBEHHOTO
00pazoBaTeIpLHOTO CTaHAapTa CpeiHero oomero oopazoBanus» ot 17.05.2012 r. Ne413 (c u3MEHEHUSIMH )

2. Yueobnsiii tuian 'BOY COLL Ne 9 r.o. Yanaesck Camapckoii o6iactu Ha 2023-2024 y4yeOHbIN
roj

3. Ilporpamma uis o6meoOpa3oBaTeNbHbIX yupexaeHuit «Pusuka. Acrponomus 7-11 xmacce»
cocrapurenu: B.A. Koposun, B.A. Opnos; nporpammel B.A.KacesHoB « ®Pusuka 10-11 xmaccsl.
[IpoduibHBIH YpOBEHB» € yU4ETOM TPeOOBAHUI TOCYIaPCTBEHHOTO 00Pa30BaTENLHOIO CTaHAAPTA CPEAHETO
o01mrero oopazoBaHusl.

Pabouas mporpamma peanu3yercs C MOMOIIbI0 y4eOHO-MeToAnYecKoro Komiekra «Pusuka 10-
11 xiace». ABt. B.A.KacbstHoB u3narensctBo «J{podar, 2019

OO0masi xapakTepucTuKa npeaMera

VYuebnsbiii npeamer «Puszukay HamparieH Ha GopMupoBaHHE y oOydarommxcs (PpyHKIIMOHAIBHON
rPaMOTHOCTH U METANpeJIMETHbIX YMEHUN Yepe3 BBHIIOJHEHHE HCCIIENOBATENbCKON W MPAKTUYECKOM
NeSITETbHOCTH.

B cucteme ecrecTBeHHOHaydyHOro 0OpazoBaHMs (hU3MKA KaK y4eOHBIM MpEeIMET 3aHUMAET BaKHOE
MecTO B (POPMHUPOBAHUN HAYUHOTO MHUPOBO33PEHUS U O3HAKOMIICHUS 00YUAIOIINXCS ¢ METOJJaMH HAyYHOTO
NO3HAHUSL OKPYXAIOIEro MHpa, a Takke ¢ (U3NYECKMMU OCHOBAMU COBPEMEHHOTO MPOM3BOJCTBA U
OBITOBOr0 TEXHUYECKOTO OKPYKEHHS YeI0BeKa; B OPMUPOBAHUHN COOCTBEHHOM MO3ULIMH MO OTHOILICHUIO K
buznueckoit uHGpOpMaIK, MOTYYEHHOMN U3 pa3HbIX UCTOYHUKOB.

VYcnemHocTh M3ydeHus MpeaMeTa CBs3aHa C OBJIAJCHHEM OCHOBaMHU Y4eOHO-HCCIEA0BaTEIbCKOM
JESTEIILHOCTH, IPUMEHEHUEM TOJIYICHHBIX 3HAHUH NP PEIICHUN MPAKTUISCKUX U TEOPETUUECKUX 3a]1ad.

B cootBetrctBUn ¢ ®I'OC COO 06pazoBanus Hpu3uka MOKET H3ydaThCsi HA 0a30BOM U yTTyOJIeHHOM
YPOBHSIX.

W3ydyeHrue QU3MKN Ha yriayOJIEHHOM YpOBHE BKJIIOYAET paCHIMpPEHUE MPEJAMETHBIX pe3ylbTaToOB U
coJiepKaHue, OPHEHTUPOBAHHOE HA TIOJTOTOBKY K HOCIEAYIOIeMY PO eCCHOHAIEHOMY 00pa30BaHHMIO.

W3ydenne mnpeamera Ha YrIyOJE€HHOM YpPOBHE TIO3BOJIAET C(HOPMHUPOBATH Yy OOYYaAIOIIMXCS
¢u3nUeckoe MbIIUICHHE, YMEHHE CUCTEMAaTU3UPOBATh U 0000IIATh MMOJyYeHHbIE 3HAHUS, CAMOCTOATEIBHO
MPUMEHSTH [TOJIy4E€HHbIE 3HAHUS [T peLLICHUS MPAKTUYECKUX U y4eOHOHCCIe0BATEIbCKUX 3a/1a4; YMEHUE
aQHAJIM3UPOBATh, MPOTHO3UPOBATH U OLIEHWBATH C MO3HUIMHU SKOJIOTMYECKON O€30MacHOCTH IMOCIEICTBHUS
OBITOBOM M TMPOM3BOACTBEHHOH MAESTEIBHOCTH YEJIOBEKA, CBSI3aHHOM C KCIOJIb30BAaHHUEM HCTOYHHKOB
SHEPIUU.

B ocHoBy wu3yuenus mnpeamera «®Pusmka» Ha 06a30BOM M YIIyOJIEHHOM YpOBHSIX B 4YacTu
(dbopmMHpOBaHUs Y 00YHAIOIIMXCS HAYYHOTO MUPOBO33PEHHS, OCBOCHUS OOIIICHAyYHBIX METOJIOB IIO3HAHUS,
a TaKKe MPAKTUYECKOro MPUMEHEHUS HAy4YHBIX 3HAHUI 3aJ0KEHBbI MEXIPEIMETHBIE CBSI3U B 00JIaCTH

€CTECTBEHHBIX, MATEMaTUYECKUX U TYMaHUTAPHBIX HAYK.
MecTo npeamera B 0a3MCHOM Y4eOHOM ILIaHe

B yuebnoM mmane Ha nzyuenue ¢puszuku B 10 kiacce oTBOIUTCS S 4acoB B Henemo, Beero - 170 yacos: B 11

KJ1acce 5 4yacoB B HeAelro, Bcero 170 4.

1. Ilnanupyemble pe3yJbTAThI OCBOEHHS YUeOHOI NMPOrpaMMbl 10 MpeaMeTYy.
JIuunocmmuuie pesynomamaor:

1) chopMHUPOBAaHHOCTH OCHOB CaMOPAa3BUTHS M CAMOBOCITUTAHHS B COOTBETCTBUU C OOIIEYETIOBEUECKUMU

HOCHHOCTAMU, TOTOBHOCTh U CIIOCOOHOCTB K C&MOCTOHTCHBHOP'I, TBOp‘-IGCKOfI JACATCIIbHOCTH,

2) HaBbIKM COTPYJHMYECTBA CO CBEPCTHHKaMH, JETbMH MJIAQJLIEr0 BO3pacTa, B3pOCIbIMU B

00pa30BaTeNbHOM, TPOSKTHOM U APYTUX BUAAX JACITCILHOCTH;
3) HpPaBCTBEHHOE CO3HAHWE M MIOBEICHNE Ha OCHOBE YCBOCHUS OOICUEIIOBEYSCKUX ICHHOCTEHH;

4) TOTOBHOCTH M CIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA MPOTSIKECHUH BCEH
KW3HH, CO3HATEJIFHOEC OTHOIICHHE K HENPEepPhIBHOMY OOPa30BaHUIO KaK YCIOBHIO YCICHIHOM

npo¢eCCHOHANBHON U 0OIIECTBEHHOM JIeATETLHOCTH;

5) acTeTHyecKkoe OTHOLIEHHE K MUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOIO U TEXHUYECKOTO0 TBOPYECTBA,

CriopTa, OOIIECTBEHHBIX OTHOIICHHIA;

6) C(bOpMI/IpOBaHHOCTb OKOJIOTHYCCKOI'O MBINIJICHUA, ITIOHMMAaHHUA BJIHNAHUA COLUMAJIBHO-3KOHOMMUYCCKUX

MPOLECCOB HA COCTOSIHUE TPUPOJTHON U COLMAIIBHOM CPEJIBI.



Memanpeomemmuwie pe3ynivmamaoi:

1) ymMeHue caMOCTOATEIbHO ONPENENATh LEIN JEITEIBHOCTHM M COCTaBJISTh IUIAHBI JAEATEIbHOCTH;
CaMOCTOSITEJIBHO OCYLIECTBJIATH, KOHTPOJUPOBATh U KOPPEKTHPOBATh JESATEIBHOCTD; HUCIIOJIB30BATH BCE
BO3MOXXHBIE PECYPCHI JJI1 JTOCTH)KEHUS IIOCTABJIEHHBIX LENEW M pealn3alliM IUIAHOB JAESTEIbHOCTU;
BBIOMPATH YCHEIIHBIE CTPATETHH B PA3ITUYHBIX CUTYalUAX;

2) yMeHHue MPOAYKTUBHO OOIIAThCS W B3aUMOJCHCTBOBATH B IPOIECCE COBMECTHOM ESATEIbHOCTH,
YUUTBIBATh MO3ULUH JPYTUX YYACTHUKOB AEATEIBHOCTH, 3(p()EKTUBHO pa3peliaTh KOH(INKTHI;

3) BiazeHuEe HaBBIKAMU MO3HABATEIbHOM, MPOEKTHOW NESTEIHLHOCTH, HAaBBIKAMU pa3pelIeHus MpooieMm;
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATENBHOMY ITOMCKY METOJOB pELICHUs NPaKTHYECKUX 3ajad,
IIPUMEHEHHIO PA3JIMYHbIX METO/I0B MIO3HAHNUS;

4) TOTOBHOCTh M CHOCOOHOCTH K CaMOCTOATENBbHON HH(OPMALMOHHO-IIO3HABATEIBHON NESATEIBLHOCTH,
YMEHUE OpPUEHTHPOBATHCA B PA3JIMYHBIX MCTOYHUKAX HWHPOPMALMHU, KPUTUYECKH OLIEHUBAThb U
MHTEPIPETUPOBATH NHPOPMALIUIO, ITOITYYAEMYIO U3 PA3TUUYHBIX HICTOYHUKOB,;

5) yMeHue HCIOJb30BaTh CPEACTBA MH(MOPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX TEXHOJIOTHH (panee -
HKT) B pemeHMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHM3AalMOHHBIX 3a7ad C COOJIOJCHUEM
TpeOOBaHUI TEXHUKH O€30MaCHOCTH, PeCypcocOepeXeHnH;

6) BiaZeHUE S3BIKOBBIMM CPEJICTBAMU - YMEHHE SICHO, JJOTMYHO M TOYHO M3JIaraTh CBOIO TOYKY 3pEHHUS,
UCIOJIb30BATh a/IEKBATHBIE SI3bIKOBBIE CPE/ICTBA;

7) BiageHME HABBIKAMU I[IO3HABATENbHON peduieKCHHM KaK OCO3HAaHUS COBEpLIAEMBIX JCHCTBUU U
MBICIUTENBHBIX IPOLECCOB, UX PE3YJIbTaTOB U OCHOBaHWI, I'PAHUL] CBOETO 3HAHMSI U HE3HAHUS, HOBBIX
[I03HABATENbHbIX 3a/1a4 U CPEJCTB UX JOCTUKECHHUS.

Mesrcoucyunaunaprie pe3yibmamal:

Ymenue. Paboma c mexcmom

HaXO0XKJICHUE B TEKCTE KOHKPETHBIE CBEICHUS, (PaKThl, 3a/JaHHBIC B SIBHOM BH/IE;

IIOHMMaHKe MH(POPMaLUH, IPEACTAaBICHHYIO B HEABHOM BUJE (HalpUMep, HAXOIUTh B TEKCTE HECKOJIBKO
IIPUMEPOB, JOKa3bIBAIOUIMX MPUBEIEHHOE YTBEP)KICHHME; XapaKTEPH30BATh SIBIICHHE IO €0 ONUCAHHUIO;
BBIJICJISITH OOITUI TPU3HAK TPYIIIHI 2JIEMEHTOB);

IOHMMaHKe MH(OpPMaINK, MIPEJICTABICHHYIO Pa3HBIMU CIOCOOAMM: CIOBECHO, B BHUJE TaOJIMIIbI, CXEMBI,
JMarpaMMbl;

UCIOJIb30BAHUE PA3JIMYHBIX BHUJbl YTEHUSA: O3HAKOMUTEIIBHOE, H3y4alolllee, IMOMCKOBOE, BHIOMpATh
HY’KHBII BUJl YTEHHS B COOTBETCTBUU C LIEIbIO YTECHUS;

HaBBIKH paOOThI C HECKOJIbKMMU UCTOYHUKAaMHU HH(POPMALINY;

YMEHUE COIMOCTABIATh HHPOPMALIUIO, TOTYYCHHYIO U3 HECKOJIBKUX HCTOUHUKOB.
yMmeHue (GOpMyJIHPOBATH BBIBO/IbI, OCHOBBIBASICh HAa TEKCTE; HAXOAUTh apTyMEHTBHI, TOITBEPKIAI0IIIE
BBIBOJI;
YMEHHUE COTOCTABIATH U 0000IIATh COJIEPKAIIYIOCS B pa3HBIX YacTAX TeKCTa HH(POPMAIIHIO;
Dopmuposanue HKTkomnemenmnocmu odyuarouuxcs

3HakoMCTBO co cpeactBamu KT, ruruena paboTsl ¢ KOMITBIOTEPOM
UCTIOJIb30BaHUE 0€30MACHBIX JIJIsl OPTaHOB 3PEHUS, HEPBHON CHCTEMBI, OOPHOABUIaTEILHOTO amapara
SPrOHOMUYHBIE TPUEMBI PAOOTHI C KOMIIBIOTEPOM U Apyrumu cpeactsamu UKT;

CO3/1aHUE, TIPECTaBICHUE U TIepeadya COOOIeHU

co3JlaHKe TaOJIHUI, AUArpaMM, Ipe3eHTalul
CO3/1aHKEe U300pakeHUs, MOJIB3YACh IrpauecKUMH BO3MOXKHOCTSIMU KOMITBIOTEPA; COCTABIISTH HOBOE
n300pa’keHNe U3 TOTOBBIX ()PArMEHTOB (ANTUIMKAIUS
Oouwgue npedmemmuuwle pe3yibmanol:
BbInyCKHUK HA yIr1y0JIeHHOM YPOBHE HAYUYMTCS:
- OOBSCHSTH U AaHAIU3UPOBATH POJIb U MECTO (PU3UKU B POPMUPOBAHUU COBPEMEHHON HAYYHOU KapTHHBI
MHpPA, B PA3BUTUH COBPEMEHHOM TEXHUKH U TEXHOJIOTHUM, B MPAKTUYECKOM €SI TEIbHOCTH JIIOICH;
- XapakTepu30BaTh B3aUMOCBSI3b MEXKIY (PU3UKOI U IPYTUMU €CTECTBEHHBIMU HAyKaMH;
- XapakTepu30BaThb CHUCTEMHYK) CBA3b MEXKIy OCHOBOIIOJAralIIMMH HAyYHBIMU IOHSATHSAMM:
MIPOCTPAHCTBO, BpeMsi, MaTepus (BEILEeCTBO, M0JIe), IBUKEHHUE, CUila, SHEPTHS;
- TIOHMMATbh U OOBSACHATH IEJIOCTHOCTh (PU3UYECKON TEOpUH, pa3iuyaTh IPAHULIBI €€ PUMEHUMOCTU U
MECTO B PsIIy APYTUX (PU3HUECKUX TEOPHIL;
- BIAJETh IIPUEMAMM IIOCTPOEHMS TEOPETUUYECKUX JIOKA3aTeIbCTB, a TaKKe IPOrHO3UPOBAHUS



0COOCHHOCTEH MpoTeKaHus (U3MUECKUX SBJICHHUM U MPOLIECCOB HA OCHOBE MOJMYYEHHBIX TEOPETHUECKUX
BBIBOAOB U JOKa3aTCIIbCTB,

- CaMOCTOSITENIbHO KOHCTPYMpPOBaTh JKCIEPUMEHTAJIbHbIE YCTAHOBKHM JJIsi TMPOBEPKU BBIIBUHYTHIX
TUIOTE3, PACCYUTHIBATH A0COIIOTHYIO U OTHOCUTEIBHYIO IOTPEIIHOCTH;

- CaMOCTOSITENIbHO IUIAHUPOBATh U MPOBOJAUTH (GPHU3HUECKUE SKCTIEPUMEHTHI;

- pemaTh MPaKTUKO-OPUEHTHPOBAHHBIC KAYECTBCHHBIC M pacueTHbIC (M3MUECKUE 3a]a4i C OMOPOi Kak
Ha H3BECTHbIE (PU3MYECKHE 3aKOHBI, 3aKOHOMEPHOCTH M MOJEIH, TaK U Ha TEKCThl C H30BITOYHON
nH(pOopMaIuei;

- OOBSACHATH T'PaHUIBl MPUMEHEHHUS] U3YYEHHBIX (DU3MUECKUX MOJEJel Mpu peleHud (U3NYECKUX U
MEXIPEAMETHBIX 3a1a4;

- BBIIBHUraTh TUIIOTE3bl HA OCHOBE 3HAHHUS OCHOBOMOJAraloluX (U3NYECKUX 3aKOHOMEPHOCTEH U
3aKOHOB;

- XapakTepHu30BaTh IN100AIbHBIE MPOOIEMBI, CTOSIINE NTEPE YETOBEUECTBOM: SHEPTeTHUECKHUE,
CBIPBEBBIE, IKOJIOTUYECKUE, U POJIb PU3UKH B PELLICHUH 3TUX MPOoOiIeM;

- OOBACHATH NPUHLHUIIEI PAOOTHI U XapAKTEPUCTUKU U3YYCHHBIX MAIIMH, TPUOOPOB U TEXHHUUECKUX
YCTPOMCTB;

- OOBACHATH YCIOBHS MPUMEHEHHUS (PU3NUECKUX MOJIEINCH U peleHu  (PU3NIECKUX 3a/1a4, HAXOAUTh
a/IeKBaTHYIO MPEJI0KEHHOM 3aaue GU3NUYECKYI0 MOJIeNb, pa3peliaTh NpodiieMy Kak Ha OCHOBE
UMEIOIIUXCS 3HAHUN, TaK U MPHU MOMOIIIU METOJIOB OLICHKH.

BprinycKHUK HA yI1y0JI€eHHOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYHUTHCS:

- nposepsamb  IKCNEPUMEHMANbHbIMU —CPeOCmEamMu  8blOGUHYMbIE 2UNOME3bl, QOPMYIUPYS  Yelb
UCCe008aHUsl, HA OCHOBE 3HAHUSA OCHOBONOLALAIOWUX DUIULECKUX 3AKOHOMEPHOCMEU U 3aKOHO8,

- ONUCKLIBAMb U AHATUUPOBATL NOTYYEHHYIO 8 pe3yibmame NPo8e0eHHbIX YUIUYECKUX IKCHEPUMEHMO8
ungopmayuto, onpedenime ee 00CMOBEPHOCb,

- NOHUMamMb U OOBACHAMb CUCEMHYIO C653b MeNCOY OCHOBONONALAIOWUMU HAYUHLIMU NOHAMUAMU.
npoOCMpaHcmeo, 8pems, mamepus (ewecmeo, noie), 08uUddceHue, Cuid, IHepusi;

- pewams dKCnepumMeHmanbHule, KauecmeeHHble U KOIU4eCmeeHHble 3a0aiu OIUMRUAOHO20 YPOBHS
CIIOHCHOCMU, UCNONIL3YSA (PU3UYeCcKUe 3aKOHbL, A MAKJiCe YPABHEeHUsl, C8s3bléalowue usuieckue 8eUudUuHbl;

- AHATUZUPOBAMb SPAHUYLL NPUMEHUMOCIU DUULECKUX 3AKOHO8, NOHUMAMb 8Ce0Ouuil Xapaxkmep
@yHOameHmanbHblX 3aKOHO8 U OSPAHUYEHHOCMb UCNONIb308AHUS YACMHBIX 3AKOHO8,

- opmyruposamsv u pewiams HOBblE 3a0ayU, BO3ZHUKAIOWUE 8 X00€ YUeOHO-UCCIe008AMeNbCKOU U
NPOEKMHOLL 0esIMenNbHOCU,

- YCOoB8epuLeHCmBe08ams NPUOOPbL U Memoobl UCCIEO08AHUS 8 COOMBEMCMBUN C NOCMABIEHHOU 3a0ayell;

- UCNONL306AMb  MEeMOoObl  MAMEMAMUYECKo20 MOOeIUPOBAHUs, 6 MOM Hucie npocmeuiuiue
cmamucmuyeckue Memoowvl 0 00pabomKu pe3yibmamoes IKCNepuUMeHma.

Ilpeomemmnoie pezynomamot.

®u3nka B NO3HAHUM BellleCTBA, M0JISA, IPOCTPAHCTBA U BpeMeHH
Buvinycknuk na npoguinvnom ypoene Hayuumca:
-J1aBaTh OTpEJeNICHHUs TOHITHIA: 0a30BbIe (PU3NYECKHe BETUINHBI, PU3NICCKUI 3aKOH, HAyYHAas TUIIOTE3a,
MOJieJh B (PU3UKE U MUKPOMHUpE, dJIEMEHTapHas YacTHIla, (PyHIaMEHTATbHOE B3aUMO/ICHCTBHUE;
-Ha3bIBaTh 0a30BbIe PU3NYCCKUE BEIIMYUHBI U UX YCIOBHBIE 0003HAUYCHUsI, KpATHBIC U JOJIbHBIC IUHUIIBI,
OCHOBHBIE BUJIbI ()YHIAMEHTATBHBIX B3aUMOJICHCTBUHN, UX XapaKTEPUCTUKHU, PATUYC ICHCTBUSL,
-JIe7IaTh BBIBOJBI O TPAaHUIAX IPUMEHUMOCTH (U3NIECKUX TEOPUH, NX TPEEMCTBEHHOCTH, CYIIECTBOBAHUH
CBs3€H U 3aBUCHUMOCTEI Mex Ay (PU3NUECKUMH BeTMYMHAMY;
-MCTOJIb30BaTh U0 aTOMHU3MA JUIsl O0BSCHEHUS CTPYKTYPhI BEILIECTBA;
-MHTEPIPETUPOBATH PUZNYECKYIO HH(OPMALINIO, TOTYYSHHYIO U3 IPYTHX HCTOUHUKOB.
Mexanuka
Buvinycknuk na npogunvnom ypoeue nayuumcesa.
-J1aBaTh OMpEJENICHUs MOHITHI: MEXaHHUUECKOe JIBI)KEHUE, MaTepHalibHas TOYKa, TEJI0 OTCYETa, CUCTEMa
0TCYeTa, TPAEKTOPHSI, pABHOMEPHOE MPSIMOJIUHEIHOE IBUYKEHUE, PABHOYCKOPEHHOE M PaBHO3aMeIJICHHOE
NpSIMOJIMHEHOE  JIBMIKEHHS, pPAaBHONEPEMEHHOE JBWKEHHE, IMepuoanyYecKkoe (BpalaTelibHOE U
KoJie0aTeIbHOE) BIKEHHE, TAPMOHHYECKHE KOJeOaHusl, HHepIUAIbHAsS CUCTEMa OTCYETa, HHEPTHOCTb,



CUJIa TSKECTH, CUJIa YIPYTOCTH, CHJIa PEaKI[MU OIMOpbI, CUJIa HATSHKEHHUS, BEC TeJsa, CHUJIa TPEHHS MOKOS,
CWJIa TpPEHUS CKOJIbXKEHHUS, CHJIa TPEHUS KauyeHHs, 3aMKHYTas CHCTE€Ma, PEaKTUBHOE JIBIKEHUE;
yCTOMYHMBOE, HEYCTOMUMBOE M Oe3pa3u4yHOE pPaBHOBECHS, IMOTEHIMAIbHbIE CUJIbl, KOHCEPBATHBHAS
cucreMa, abCOIOTHO YIPYIuid M aOCOJIIOTHO HEYNPYruil ynapbl, abCOIIOTHO TBEPJOE TEJO, phlyar, OJIOK,
LEHTP TSDKECTH TeJla, LEHTP MAacC, BHIHYX/IEHHBIE, CBOOOJHBIE (COOCTBEHHBIE) U 3aTyXaloLe KojaeOaHus,
ariepuoINUeCcKOe JBMIKEHUE, PE30HAHC, BOJHOBOM IpOLeCC, MEXaHWYecKas BOJIHA, IPOJOJIbHAS BOJHA,
norepeyHass BOJHA, TapMOHMYECKas BOJHA, MOJSpHU3alMs, JHMHEHHO-NOJSPU30BAaHHAS MEXaHUYecKas
BOJIHA, MJIOCKOCTh MOJISIPU3ALIAY, CTOSTYas BOJIHA, MMYYHOCTHU M Y3JIbI CTOSIYEN BOJHBI, MOABI KOJIECOAHUM,
3BYKOBAas BOJIHA, BHICOTA 3BYKa, 3 dekTt Jomiepa, TeMOp U TPOMKOCTD 3BYKa;

-JlaBaTh OIpeaesieHUs] (U3NUECKUX BEJIWYHH: MEpBast U BTOPas KOCMHUYECKUE CKOPOCTH, UMITYJILC CHIIBL,
UMITYJIbC TeNa, paboTa CUIIbI, MOTEHIUANbHAS, KHHETUYECKas U MOJIHAs MeXaHUYecKasi SHEeprus, MOUTHOCTb,
MOMEHT CHJIBI, IIJICYO CHJIBI, aMIUIUTYJa, YacToTa, Meproj U ¢a3a KoneOaHMid, CTaTUYECKOe CMEIlEeHHE,
JUIMHA BOJIHBI, ”THTEHCUBHOCTH 3BYKa, YPOBEHb HHTEHCUBHOCTH 3BYKa;

-MCTOJIb30BaTh JIJIs1 ONMCAHUS MEXaHUYECKOTO IBUKEHUSI KWHEMATHUECKUE BEJTMUMHBI: palyCc-BEKTOP,
nepeMenieHue, MyTh, CPeaHss MyTeBasi CKOPOCTh, MTHOBEHHAs! 1 OTHOCUTEINIbHAS CKOPOCTH, MTHOBEHHOE U
[IEHTPOCTPEMUTENBHOE YCKOPEHUS, IEPUOJT U YaCTOTa BPAILEHHs], YIIIOBas U JIMHEHHAas! CKOPOCTH;
-(popMyIupOBaTh: IPUHLIUIT UHEPLUH, TPUHIIUIT OTHOCUTEIBHOCTH [ anuies, NpUHIUI CYTIepHO3UIIUN CUII,
3akoHbl HpI0TOHA, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOH [ 'yKa, 3aKOHBI COXpaHEHUS UMITYJIbCA U SHEPTHH C
Y4ETOM TPaHULl UX TPUMEHHUMOCTH, YCIOBUS CTATUYECKOTO PAaBHOBECHS JUIsI TOCTYNATEIBHOTO U
BpalllaTeIbHOIO ABUKCHUS,

-O0BSCHATH: MPUHLIUI IEHCTBUS KPYTHJIBHBIX BECOB, MPUHLHUII PEAKTUBHOTO JIBUKECHUS, pa3inyue
3BYKOBBIX CUT'HAJIOB IO TEMOPY U TPOMKOCTH;

-pa3bACHATH: OCHOBHBIE MMOJOXKEHUSI KHHEMAaTUKHU, MPEICKA3aTEIbHYI0 U O0OBSCHUTENbHYIO (QYHKIIMH
KJIaCCUYECKON MEXaHUKH;

-ONHUCHIBATh: JIEMOHCTPALMOHHBIE ONBITHI boilnsg u ombiTel [anmuiness ans McclaeloBaHUS  SBICHHS
CBOOOAHOIO MAaJCHUSI TEJ; SKCIEPUMEHTHI 110 U3MEPEHUIO YCKOPEHHUS CBOOOJHOTO MaJeHHUs U U3YYEHHIO
JIBUKEHHS] Teja, OpOIIEHHOrO TOpPU3OHTAIbHO, ONbIT KaBeHauIna 1Mo H3MEpPEeHUI0 TpaBUTAIMOHHON
MOCTOSIHHOM, SKCIIEPUMEHT M0 U3MEPEHUIO KO3 (DULIMEHTa TPEHHS CKOJIBKEHHUS; SKCIIEPUMEHT IO

MIPOBEPKE 3aKOHA COXPAHEHUS SHEPTUU MPHU JEUCTBUU CHUJI TSDKECTH M YINPYTOCTH, AEMOHCTPALMOHHbBIE
OTIBITHI TIO PACIIPOCTPAHEHUIO MTPOJOJIBHBIX BOJIH B IPYKUHE U B rase, MOMEPEYHbIX BOJH — B IPYXUHE U B
IIHYype, IKCIIEPUMEHT 10 U3MEPEHUIO ¢ TToMoIbio 3¢ dekra Jlomnepa CKOpOCTH ABUKYIUXCS 00BEKTOB:
MaIIlH, aCTPOHOMUYECKUX OOBEKTOB;
-Ha0I0JaTh U MHTEPIPETUPOBATh PE3YAbTAThl JIEMOHCTPAIMOHHOTO OIMbBITA, MOITBEPKAAIOLIET0 3aKOH
WHEPLINY;
-MCCTIeIOBaTh: JBUKEHHE Tejla M0 OKPYKHOCTHU IO JIEHCTBUEM CHII TSXKECTH M YIPYrOoCTH, BO3MOYKHbBIE
TPAeKTOPHUH TeJa, JBUKYLIETOCs B TPABUTALIMOHHOM I10JI€, IBUJKEHUE CITYTHUKOB U IUIAHET; 3aBUCUMOCTh
nepuo/ia KojaeOaHuil Mpy>KMHHOTO MasiTHUKA OT KECTKOCTU MPY>KUHBI M MAacChl Tpy3a, MaTeMaTHYECKOTO
MasiTHUKAa — OT JJIMHBI HUTH U YCKOPEHHs CBOOOHOTO MaICHUs, pacCIpOCTpaHEHUE CEHCMUYECKUX BOJH,
SBJICHUE TTOJISIPU3ALINN;
-JlenaTh BBIBOJBI: 00 OCOOEHHOCTSIX CBOOOJHOrO MaJieHUsl TeJl B BaKyyMe€ U B BO3JlyXe, CPaBHUBATh HX
TPAeKTOPUHU; O MEXaHU3ME BO3HHKHOBEHMSI CHJIBI YIPYTOCTH C IOMOIIBIO MEXaHMYeCKOH Mojaenu
KpUCTaJlJIa; O IPEUMYILECTBAX MCIOJIb30BAaHUS 3HEPreTUUYECKOro IMOAXOAA NPH PELIEHHH psaa 3anad
JUHAMHKU; O IE€TAISIX MEKIYHApOIHBIX KOCMMUYECKUX IPOrpaMM, UCHOJIb3Yys 3HAHUsI O IEPBOM M BTOPOM
KOCMHUYECKHX CKOPOCTSIX;
-IPOTHO3UPOBATh BJIMSIHUE HEBECOMOCTH Ha IMOBEACHHE KOCMOHABTOB IPHU JUIMTEIbHBIX KOCMHUYECKHX
N0JIETaX, BO3MOYKHBIE BAPHAHTHI BBIHY)KJCHHBIX KOJECOAHUI OJHOTO M TOTO e MPYKMHHOTO MasiTHUKA B
cpelax ¢ pa3HOM MIOTHOCTHIO;
-IPUMEHSTH MOJYYECHHbIE 3HAHUS JJIs PELICHHS TPAKTUUYECKHUX 3a/1au.

Mogexkyasipaasi GU3MKa ¥ TEPMOTUHAMHUKA
Buvinycknuk na yenyoieHHom ypoeHe HAYUUMCA:
-JlaBaTh OIpEAETCHUs] TOHSATUI: MOJEKyJa, aToM, H30TOIN, OTHOCHUTENbHAas aTOMHas Macca, MOJlb,
MOCTOSIHHAsT ABOTaJpo, CTallMOHAPHOE PAaBHOBECHOE COCTOSHHUE ra3a, TemIepaTypa Tena, aOCOJIOTHBIN
HYyJ1b TEMIepaTypbl, HU30IpPOIEecC, M30TEPMUUYECKHM, H300apHBI M HM30XOPHBIA Iporecchl, (ha3oBbIH
Nepexo/l, map, HacbIICHHBIM Map, HMCIApEeHUE, KUIEHHWE, KOHAEHCAlUs, MOBEPXHOCTHOE HATSHKEHHUE,



CMauMBaHUE, MEHUCK, YTOJI CMaUMBaHU, KAIWLISIPHOCTb, IUIaBJIEHNE, KPUCTAITU3alus, YAelbHas TeIIoTa
IUTaBJICHUS, KpUCTANIMYecKasl peleTka, dJIeMeHTapHas ssueiika, MOHOKPHUCTaI, MOJIMKPUCTAILI, aMOp(HbIE
TeJa, KOMIIO3UTHI, TOJUMOP(U3M, AaHU30TPONHs, W30Tpomwus, Aedopmamus (ympyras, IJIaCTHYECKas),
YHCIIO CTETeHeH CBOOOIbI, TEIIO0OMEH, TEIUION30IMPOBAHHAS CHCTEMa, aauabaTHBIN MpoIecC, TeIIOBhIE
JIBUTATEIN, 3aMKHYTBIN IIMKJI, HEOOPaTUMBINA TIPOLIECC;

-NaBaTh ompeAeneHuss (U3MYECKHX BEIMYMH: KpPUTHYECKas TeMIeparypa, yAelbHas TeIuioTa
napooOpa3oBaHus, TeMIIEpaTypa KHUIICHHS, TOYKa POCHI, JABJICHHWE HACHIIICHHOTO Mapa, OTHOCHUTEIhHAs
BJIQXKHOCTh BO3/yXa, CHJa MOBEPXHOCTHOI'O HATSHKEHUS, MEXaHMYECKOEe HampshKEHHE, OTHOCUTEIbHOE
yYIAJUHEHHUE, Tpesied YIpYrocTH, Mpenen MPOYHOCTU MPU PACTSXKEHUU M CKATUU, BHYTPEHHSS SHEPTUs,
konmdecTBO TemnoThl, KII/| TenmmnoBoro nBurarens;

-MCTIOJIB30BaTh CTATUCTHUYECKUN TOJXOJ JUIsl OMHCAHUS TOBEICHUS COBOKYIMHOCTH OOJBIIOTO YHUCIA
YacTHII, BKIIOYAIONINI BBEIEHNE MUKPOCKOIMTUYECKMX U MAaKPOCKOMUYECKUX MTapaMeTpOB;

-pa3bACHATH OCHOBHBIE MTOJIOKEHUSI MOJIEKYJIIPHO-KMHETHUECKON TEOPUH CTPOEHUS BEILIECTBA;
-KJ1accu(UIUPOBATh arperaTHble COCTOSIHUSI BEIIECTBA,

-XapaKTeprU30BaTh U3MEHEHHSI CTPYKTYPbI arperaTHbIX COCTOSIHUM BellecTBa Mpu (a3oBbIX Mepexoax;
-popMyIHpOBaTh: YCIOBUS HICATHPHOCTH ra3a, 3aKoH [ 'yka, 3aK0HbI TePMOIMHAMUKH;

-OMUCHIBATh: SABJIEHUE NOHU3ALIUN; TEMOHCTPALIMOHHBIE SKCIIEPUMEHTBHI, TO3BOJISIONINE YCTAHOBUTD IS
ra3a B3aMMOCBSI3b MKy €0 JIaBJIeHHeM, 00bEMOM, MAacCOM U TEMIEPaTypoOil; IKCIIEPUMEHT: 110 U3Y4YECHHUIO
M30TEPMUYECKOTO MpoIiecca B Ta3e, 0 U3yUYEHUIO KaWUISIPHBIX SIBJICHHM, 00yCIOBICHHBIX
MOBEPXHOCTHBIM HATSHKEHUEM KUJIKOCTH, 110 U3MEPEHUIO YIETbHOM TeITIOEMKOCTH BEIIECTBA; ~-O0bICHATD:
BIIUSTHUE COJTHEUHOTO BeTpa Ha aTMocdepy 3eMITH, OTBIT C pacipeIelIeHHeM YacTUIl UACaTLHOTO rasa mo
JIBYM TIOJIOBUHAM COCY/1a, Fa30BbI€ 3aKOHBI HA OCHOBE MOJIEKYJISIPHO-KMHETHYECKON TEOPUHU CTPOCHUS
BEIIIECTBA, OTIIMYNE KPUCTATIMIECKUX TBEPABIX TET OT aMOPPHBIX, 0COOCHHOCTh TEMIIEPATYPHI KaK
napaMeTpa COCTOSIHUS CUCTEMbI, IPUHLIUIT AEHCTBUS TEIUIOBBIX JBUTATENCH; ~-[IPEICTaBIATh
pacnpe/eseHrne MOJIeKyJl UAealbHOr0 ra3a o CKOpoCTsIM;

-HaOJMI01aTh ¥ MHTEPIPETUPOBATh: SBJICHHEC CMAYMBAHUS M KalWULIPHBIC SBJICHHS, MPOTEKAIONIUNE B
npuposie U OBITY; pe3yibTaThl OINBITOB, WILTIOCTPUPYIOIIUX H3MEHEHUE BHYTPECHHEH YHEPIHH Tena MpH
coBepILeHnH paldoThl, siBIeHue auddysuu;

-CTPOUTH rpaMKK 3aBUCUMOCTH TEMIIEPATYpPHI TeJIa OT BpEMEHH MPU HATpEeBaHUU, KUTICHUH, KOH/ICHCAIIHH,
OXJIQKICHUH; HAXOIUTh U3 TPAPUKOB 3HAUCHUS HEOOXOIUMBIX BEIIMUYNH;

-ouenuBaTh KI1/] pa3nuyuHbIX TEMIOBBIX ABUTATENEH;

-JIeNaTh BBIBOJI O TOM, UTO siBlieHUE MU Py3un SBISETCS HEOOPATUMBIM MPOIIECCOM;

-IPUMEHSTH MOJTYYCHHBIC 3HAHUS K OOBSICHECHUIO SIBJICHHH, HAOII0JaeMBIX B IPUPOJIC U OBITY.

JIeKTPOAMHAMHKA
Buvinycknuk na y2nyo1ennom ypoene Hayuumcs:
-J1aBaTh OINPEICIICHNS TIOHATUI: TOYCYHBIN DJIEKTPUYECKUN 3apsill, dJIEKTPUYECKOE B3aUMOIEHCTBUE,
JJIEKTPU3ALMS  Tel, JJIEKTPUYECKHM HW30JUPOBAHHAs CHCTEMA Tel, JJIEKTPUYECKOE T0Jie, JIMHUU
HaIlPSDKEHHOCTU  AJIEKTPOCTATUYECKOrO  MMOJs, OSKBUIIOTEHUMAJIbHAs IOBEPXHOCTb, KOHIEHCATOp,
CBOOOHBIE U CBSI3aHHBIE 3aPs/bl, IPOBOJAHUKH, TUJIEKTPUKHU, OTYITPOBOIHUKH; HIEKTPUUECKHUI TOK,
MOCTOSIHHBINA AIEKTPUYECKUN TOK, UCTOYHUK TOKA, CTOPOHHHE CHIIBI, JIBIPKA, W30TOMHYECKUN IPeEKT,
MOCJIEIOBATEIbHOE U NAPAJJICIIbHOE COSAUHEHHUS TPOBOIHUKOB. KYIIEPOBCKHUE MAPhI 3JIEKTPOHOB,
ANEKTPOJIUTHI, JIEKTPOIUTHUECKAS TUCCOLUALINS, CTENIEHb JUCCOIMAIINH, DIIEKTPOIIU3,
3JIEKTPOMAarHUTHAsI UHAYKIUS, UHAYKIIMOHHBIA TOK, CAMOMHAYKIMS, TOKH 3aMbIKaHUS U PA3MbIKaHUSI,
TpanchopmaTop, KoiaedaTenbHbI KOHTYD, PE30HAHC B KOJIeOATETbHOM KOHTYpE, COOCTBEHHAS U
IIPUMECHAasl MPOBOIUMOCTb, JOHOPHBIE U AKLENTOPHBIE IPUMECH, P-I-NIEPEXOJ, 3aIUPAIOLIUHN CIIOH,
BBINPAMIICHUE IEPEMEHHOTO TOKa, TPAH3UCTOP; JIEKTPOMarHuTHas BOJIHA, Oeryiias rapMOHUYecKas
AJIEKTPOMArHUTHAS BOJHA, MJIOCKOMOJSPU30BaHHAS (MJIU JIMHEUHO-TIOJIIPU30BaHHAas!) SJIEKTPOMAarHuTHAsI
BOJTHA, TUIOCKOCTB MOJIIPU3AIUH JIEKTPOMATHUTHOUW BOJIHBI, PPOHT BOJIHBI, 1YY, PATUOCBSI3b, MOTYJISIIHS U
JEMOJTYJISIIS .CUTHANIA, aMIUTHTYTHASL U YaCTOTHASI MOAYJISIIHS; MHUMOE U ICHCTBUTEIFHOE M300paKEHUS,
MIPEJIOMIIEHUE, TIOJIHOE BHYTPEHHEE OTPaKEHHE, TUCIIEPCUs CBETA, TOUEUHbBIN UCTOYHHUK CBETA, JINH3A,
¢doxanbHasl MI0CKOCTh, AKKOMO/IAIUS, JIyTla; MOHOXPOMATHYECKasi BOJIHA, KOT€PEHTHbIE BOJIHBI U
UCTOYHUKHU, UHTEP(EPEHLINs, TIPOCBETIICHNE ONTUKH, AUPpaKkis, 30Ha DpeHens;
-laBaTh TMOHATUS (PU3NYECKUX BenWuuH: cwia Toka, DJ[C, compoTuBieHHE MPOBOJHUKA, MOIIHOCTH



JIEKTPUYECKOTO TOKA; MAarHUTHOE B3aUMOJCHCTBHE, JMHWM MAarHUTHOW WHIYKIUH, OJHOPOIHOE
MarHuTHOE T10JIe, COOCTBEHHAsI HHIYKIHS, JMaMarHeTHKH, TapaMarHeTHKH, ()eppOMarHeTHKH, OCTaTOYHAS
HaMarHU4EeHHOCTb, KpUBasi HAMArHUYMBAHUS, JUTMHA BOJIHBI, TOTOK SHEPTUH U IIOTHOCTH IIOTOKA SHEPTUU
3JIEKTPOMArHUTHOM BOJIHBI, MHTEHCUBHOCTh 3JIEKTPOMArHUTHON BOJIHBI, YTOJl MAJCHUS, YIOJI OTPasKeHUs,
yrojl MpeoMJIeHUs, aOCOMIOTBBI MOKa3aTedb NPEIOMIICHUS CpEIbl, Yrojl IOJHOTO BHYTPEHHETO
OTpaKeHHsI, TPEJIOMIISIONINI Yrojl MPU3MBI, JIMHEHHOE YBEIWYEHHUE ONTHYECKOW CHUCTEMBI, ONTHYECKas
CHJIA JIMH3BI, [TOTIEPEYHOE YBEIUYCHUE JIMH3bI, PACCTOSIHUE HAUTYYILET0 3pEHHs], YIIIOBOE YBEIHMUCHHE;
-laBaTh OIpeJeNeHNs] (PU3NYECKUX BEIWYHMH: HANPSDKCHHOCTH AJIEKTPOCTATHYECKOTO ITOJIS, TOTEHIHANT
JIEKTPOCTATUYECKOTO TI0JIS, Pa3HOCTh MOTCHIMAIOB, OTHOCUTENbHAS JUAJIEKTPUYECKask MPOHUIIAEMOCTh
Cpeibl, JIEKTPOEMKOCTh YEIMHEHHOTO IPOBOIHHKA, 3JIEKTPOEMKOCTh KOHJICHCATOPA; BEKTOP MAarHUTHOMN
UHIYKIMM, MarHUTHBIA MOTOK, cuia Awmmepa, cuia JlopeHIla, MHIYKTUBHOCTb KOHTYypa, MarHUTHas
IPOHHIIAEMOCTh Cpe/ibl; KO3 (UIIMEHT TpaHCPOPMALIUY;

- OTIMCHIBATh JIEMOHCTPAIIMOHHBIE OMBITHI Dapajies ¢ KaTyIIKaMy ¥ TOCTOSTHHBIM MarHUTOM, OIBITHI I eHpH,
SIBJICHHUE DJICKTPOMAarHUTHON MHAYKIIUY;

-OOBSICHATh TPHUHIMIT ACHCTBUSA: KPYTWIBHBIX BECOB, CBETOKONHMPOBAIBHOW MAIIMHBI, BO3MOKHOCTb
WCTIOJIB30BAHUS SIBJICHUS DJICKTPU3ALMU TIPH TOJYYCHUH JAKTHIOCKOIMYECKHX OTIEYAaTKOB, IMPHHIIUII
OYHCTKH ra3a OT YrOJIbHOW IBUIN C TIOMOIIBIO 3JIEKTPOCTATHUECKOTO (PHUIBTPA;

-00BSACHSATH: 3aBUCUMOCTbH 3JIEKTPOEMKOCTH ITUIOCKOTO KOHJICHCATOpa OT IUIOMIAN TUIACTHH M PAaCCTOSHUS
MEX1y HUMU;

-opMynupoBaTh: 3aKOH COXPAaHEHHS DSJEKTPHYECKOro 3apsga W 3akoH KymoHa, TpaHUIBI WX
IPUMEHUMOCTH; IpuHIHI [ tolirenca-dpenens, yciaoBus MUHUMYMOB U MAKCUMYMOB ITPU HHTEPPEPEHIINN
BOJIH, YCJIOBUS AU(PPAKIIMOHHOTO MUHUMYMA Ha IIEJIH U IJIaBHBIX MAaKCUMYMOB TpU JU(PPAKLIUU CBETa HA
pemierke;

-yCTaHaBJIMBATh aHAJIOTHIO MEXy 3aKOHOM KyroHa U 3aKOHOM BCEMHUPHOT'O TATOTEHUS; GOPMYIUPOBATH
3akoHbI OMa J17151 OJHOPOHOTO TPOBOAHUKA, JJIs1 3AMKHYTOM 1IETIH C OAHUM M HECKOJIbKUMHU HCTOYHUKAMH,
3akoH Dapanes;

- paccuutsiBath J/IC ranbBaHMYECKOIO 3JIEMEHTA,

- HCCIIeI0BaTh CMEIIAHHOE COMPOTUBIICHUE MPOBOJHUKOB; - HAOMIOAaTh U UHTEPIPETUPOBATH TEILIOBOE
JeCTBUE AIEKTPUUECKOr0 TOKa, Iepeaayy MOIIIHOCTU OT HCTOYHHUKA K MOTPEOUTEIIO;

- ONpeEeNsATh HAIIPABJICHHE BEKTOPA MATHUTHOM MHAYKIIMHU U CUJIbL, IEUCTBYIOIIEH Ha TPOBOJIHUK C TOKOM
B MarHUTHOM IIOJIE;

- (opmynupoBaTh npaBuiIo OypaBUMKa U MPaBUIIO JIEBOM PYKU, MPUHLUIBI CYNEPHO3UIIMM MarHUTHBIX
1oJieH, 3aKoH AMIiepa;

-OMUCHIBATh: JAEMOHCTPALMOHHBIE SKCIIEPUMEHTHI MO AJIEKTPU3AIMUA Te U OOBSICHATH MX PE3YJIbTaTHI,
9KCIIEPUMEHT 10 U3MEPEHHIO AJIEKTPOEMKOCTH KOHIEHCATOPa; OMUCHIBATH JIEMOHCTPAIIMOHHBIN OMBIT Ha
MOCJe0BAaTeIbHOE M MapajuleIbHOE COEIUHEHHUS TPOBOJHUKOB; CAMOCTOATEIBHO MPOBEIACHHBIN
SKCIIEPUMEHT 10 M3MEPEHHUIO CHJIbI TOKa M HANpsOKEHUs C MOMOIIBI0 amMIiepMeTpa U BOJBTMETpA, IO
m3Mmepenuto OJIC U BHYTpEHHEro COMNPOTHUBIEHUS MPOBOJAHHUKA; OMMUCHIBATh (yHIaMEHTaIbHbIE
dusznyeckue OmbIThl Dpcrefa U Ammepa, MOBEACHHE PAMKH C TOKOM B OJHOPOJHOM MarHUTHOM TIOJIE,
B3aUMOJCHCTBHE TOKOB;

- OOBSCHATH NMPUHLMII JEHCTBUS 3JIEKTPOU3MEPHUTEIHLHOTO MpHOOpa MarHUTOAIEKTPUUECKOW CHCTEMBI,
AIIEKTPOJIBUTATEINS MMOCTOSIHHOTO TOKA, MaccclekTporpada u IMUKIOTPOHA; TpaHchopmaropa, TeHeparopa
MEPEMEHHOTO TOKA; MPUBOJAUTH NMPUMEPHI UCTIOIb30BAHMS JIETEKTOPE METalsIa B a’poIopTy, B MOE3/e Ha
MarHuTHOM monymike, ObIToBbIX CBU-neyax, 3amucu ¥ BOCTpOM3BEICHIH MHGOpPMAIUHU, B TeHEpaTOpax
MEPEMEHHOT0 TOKa; OOBACHATH MPUHIUIIBI IEPEJAUH AIEKTPOIHEPIHH Ha OOJIBIIINE PACCTOSHUS.

- CTPOUTH U300PKECHUSI M XOJ1 JTydel TIPH MPEIIOMIICHHH CBETa, H300paKeHUE TIPeIMETa B COOMPAIOIICH 1
pacceuBarollei JIMH3aX; ONpeAessaTh MOJI0KEHNUs] N300pakKeHUsI IpeIMeTa B JIMH3E C TOMOUIbI0 POPMYIIbI
TOHKOW JIMH3bI, AHAJIM3UPOBATH YEJIOBEYECKUM TIJIa3 KaK ONTHYECKYIO CUCTEMY; - KOPPEKTHUPOBAaTh C
MOMOIIBI0 OYKOB Je(DEeKThl 3peHHs; OOBSACHATH NPHUHIMUI JCUCTBUS ONTUYECKUX MPHOOPOB,
YBEJIUYUBAIOIIUX YTOJI 3PEHUS: JIYIly, MUKPOCKOII, T€JIECKOII,

-IPUMEHSThH TOJIYYEHHBIC 3HAHUS JUIsI OOBSCHEHHS] HEM3BECTHBIX paHee JJEKTPUUECKHUX SBICHUH, s
pELICHUS TPAKTUYECKUX 3a/1a4.

OCcHOBBI crenuajJbHOI TCOPHUHU OTHOCUTECJILHOCTH



Boinycknuk na yenyonennom ypoene nayuumcsa:

-JlaBaTh OIpeesIeH s MOHATHI: paauyc [LIBapiimmiabaa, rOpu30HT COOBITHI, COOCTBEHHOE BpeMsl, SHEPTHSI

MIOKOSI TEIa;

-popMyIHpoBaTH MOCTYNATHI ClIEHUATbLHONW TEOPUU OTHOCUTENLHOCTH U CJIEICTBUS U3 HUX; YCIOBHUS, IPU

KOTOPBIX MPOUCXOAUT aHHUT WIS U POXKICHUE Taphl YACTHII,

-OMUCHIBaTh MPUHIMITHAIIBHYIO CXeMy onbiTa Malikenscona—Mopiu;

-JlefaTh BBIBOJ, YTO CKOPOCTh CBETa — MAaKCHMAaJIbHO BO3MOXKHAsI CKOPOCTh PAaclpOCTpPaHEeHHs! JIFo0OTro

B3aUMOJCHCTBUS;

-OLIEHUBATh KPUTUYECKUHN PAJNYC YEPHOU JIbIPbI, SHEPTUIO TOKOS YaCTHIL;

-00BsACHATh 3((deKT 3amMelyIeHHuss BPEMEHH, OINpENeisTb COOCTBEHHOE BpeMs, BpeMs B  Pa3HBIX

MHEPLHAJIbHBIX CUCTEMAaX OTCYETa, OJHOBPEMEHHOCTh COOBITHIA;

-IPUMEHSTH PENIATUBUCTCKUN 3aKOH CIIOKEHHSI CKOPOCTEH JUIs peIIeHus IPAKTUYECKHX 3a/1a4.
Keanmoean ¢pusuka. Quzuxa amoma u aTOMHOI0 20pa

Boinycknuk na yenybnennom ypoene Hayuumces:

- JaBaTb OMNpeeNieHUs] TMOHSATUN: MPOTOHHO-HEUTPOHHAs MOJENb SApa, U30TOMbl, PaAHOAKTUBHOCTD,

anb(a- u Oera-pacnaj, raMMa-u3Iy4eHUE, UCKYCCTBEHHAs! PaJUOAKTUBHOCTD, IIETIHAS PEaKUus ACJICHHUS,

SJCPHBIA PEAKTOp, TEPMOSICPHBIN CHUHTE3; 3JEeMEHTapHbIE YaCTHUIbI, (PyHIaMEHTaJbHBIE YACTHIIBI,

AHTUYACTUIA, AHHUTWISIIMS, JIENTOHHBIA 3apsl, MEPEHOCYMK B3aMMOJCHCTBUS, OapHOHHBIA 3aps,

aJIpOHBL. JIENTOHBI, ME30HBI, OAPUOHBI, TUIIEPOHBI, KBAPKH, TNTIOOHBI;

- JlaBaTh NOHATUS (PU3MYECKUX BEIWYUH: YIAENIbHas SHEPrus CBS3U, MEpUOJ] MOJypacnana, akTUBHOCTD

PaAMOAKTUBHOIO BEILECTBA, IHEPreTUUYECKUN BBIXOJ SACPHON peakiuu, KOo3(PPUIHEHT pa3MHOXKEHUS

HEUTPOHOB, KPUTHUYECKAs Macca, 7103a MOTJIOMEHHOT0 U3ITy4eHus], KO3(PPUIIMEHT KayecTBa,

- OOBSICHATH MPUHITUI JCHCTBHS IIEPHOTO PEAKTOPA;
- 0OBSICHATH CLIOCOOBI 0OecTIeueHUs O€30MACHOCTH SIIEPHBIX peakTopoB u ADC;
- TMPOTHO3UPOBATh KOHTPOJUPYEMBI €CTECTBEHHBIN pagUallMOHHBIN (POH, a Takke palHoHaIbHOE
MIPUPOIOTIOIB30BaHKE MPY BHEIPEHUH yIpaBiisieMoro TepMosiaeproro cuaresa (Y TC).
KJIaCCU(UIIMPOBATH 3JIEMEHTAPHBIE YaCTHUIIbL, TOJPA3ETsis UX Ha JCNTOHBI U aJpOHbL;
dbopmynupoBath npuHLuUIl [1aynu, 3aKOHBI cCOXpaHEHHs! IENTOHHOTO U 0apHOHHOTO 3aps/I0B;
OTHCHIBATh CTPYKTYPY aJIPOHOB, LIBET U ApOMAT KBAPKOB;
MPUBOJIUTH IPUMEPHI ME30HOB, THUIIEPOHOB, TNIFOOHOB.

Crtpoenue BeesieHnoii
BuvinyckHuk na yenyoienHom ypoeHe HAyUUMCA:
- JlaBaTh OMNpENENICHUs MOHATHUN: aCTPOHOMHUYECKHE CTPYKTYpbI, IUIAHETHAs CHCTEMA; 3BE€3/1a, 3BE3/IHOE
CKOIUICHHE, TAJTAKTUKH, CKOTUICHHE U CBEPXCKOILICHHUE TalakTUK, BeeneHnast, Oenblit Kapiiuk, HEUTpOHHAS
3B€3/1a, YepHas Jblpa, KPUTUYECKAs IJIOTHOCTh BCEIEHHOM, PETUKTOBOE U3IIy4E€HUM, ITPOTOH-IIPOTOHHBIN
LUKJI, KOMETa, aCTEPOu, MyJIbcap;
- HHTEPHPETHPOBATH PE3YJIbTAThl HAOIOIeHN Xa00i1a 0 pa3deraHuu rajlakTHK;
- (opmynmupoBath 3aK0H Xab607a; - Ki1acCupUIMPOBaThH OCHOBHBIC TIEPHO,IBI IBOTIOIMU BeenenHoit mocie
Bosbiioro B3phIBa;
- TPEICTaBISITh MOCIEA0BATEILHOCTh 00pa30BaHMsI IEPBUYHOTO BellecTBa Bo BeenenHoi;
- 0OBSACHATH MPOLIECC IBOIIOIUH 3Be3], 00pazoBaHus U 3BOIOLUN COTHEYHON CHCTEMBI;
- ¢ nomoIubto Moaenu punmMana IpeacTaBlIsATh BO3MOXKHbBIE CIIEHApUH 3BOIIOIMH Beenennoi B Oynyiiem

Boinycknuk na y2nyoneHnom yposne noiyuum 03MoHCHOCHIb HAYUUMbCA:

* npogepsamb  IKCNEPUMEHMANbHBIMU — CPEOCMBAMU  BbLOBUHYMblE  2UNOMmMe3bl,  DOpMYAUpys yeib
UCCe008AHUS, HA OCHOBE 3HAHUS OCHOBONOLALAIOWUX (DUULECKUX 3AKOHOMEPHOCMEl U 3AKOHO8,

* OnuUCLIBAMb U AHATUIUPOBAMb NOJLYYEHHYIO 8 pe3Ylbmame NPo8eOeHHbIX PU3UYECKUX IKCNEPUMEHMO8
uHghopmayuro, onpeodensims ee 00CMOBEPHOCHLb,

* NOHUMAMb U OOBACHAMb CUCMEMHYIO C8A3b MENCOY OCHOBONONALAIOUWUMU HAYUHBIMU NOHAMUAMU.
NPOCMPAHCMB0, 8peMs, Mamepus (6eujecmeo, noe), O8UNCeHue, CUid, IHePIUsl;

* peuwiams 3KCNEePUMEHMANTbHbLE, KAYEeCHEEHHbIe U KOIUYECMEEHHbIE 3A0aYU NOBbIULEHHO20 YPOGHS]
CILOJICHOCMU, UCNONIBL3YA PU3UYECKUe 3AKOHbL, A MAKICe YPABHEHUS, C8:3blearouue husuieckue 6eIudunbl,
* QHATU3UPOBAMb SPAHUYLI NPUMEHUMOCMU DUUYECKUX 3aKOHO8, NOHUMAMb 6Ce0Owull xapakxmep
@yHOameHmanbHbIX 3aKOHO8 U OSPAHUYEHHOCMb UCNONIb308AHUS YACMHBIX 3AKOHO8,



* opmynuposams u pewiams Ho8ble 3a0ayU, BOZHUKAIOWUE 8 X00e YUeOHO-UCCIe008AMeNbCKOU U
NPOEKMHOU OesimelbHOCHU

* YCOBEpUIeHCMBO8AMb NPUOOPLL U MEMOObI UCCIE008AHUS 8 COOMEEMCMBUU ¢ NOCMABNIEHHOU 3a0ayel,

* UCNONB308aMb  MemoObl  MAMEMAMUYECKO20  MOOEIUPOBAHUs, 8 MOM Yucie npocmeuuiue
cmamucmuyeckue Memoovl 0Jisi 00pabomKu pe3yibmamos IKCHepumMeHma.

Obecneuums  docmudiceHue NIAHUPYEMbIX — Pe3YIbMAmo8 O0CBOeHUsI OCHOBHOU  00pA3068amMenNbHOL
APOCPAMMYL, CO30AMb OCHOBY O CAMOCMOAMENbHO20 YCHEeUIHO20 YCBOEHUsl 00YUAIOWUMUC HOBbIX
3HAHUU, YMeHUU, 8UO08 U CNOCOO08 OeAMeNbHOCMU O00INCEH CUCEMHO-0esIMeNbHOCMHbII N00X00. B
coomeemcmeuy ¢ IMUM HOOXOO0OM UMEHHO AKMUBHOCMb O00VUAIOWUXCA NPUBHAEMCS  OCHOBOU
00CmMUdICeHUsl  PA36UBAIOWUX Yellell 00paA306aHUsT — 3HAHUS He Nepeoaromcsi 8 20MmoeoM 6uoe, d
000bIBAIOMCSL YUAWUMUCS 8 NPOYECCce NO3HABAMENbHOL QesmeNbHOCTU.

OO0Hum u3 nymeti nOBbIUEHUS MOMUBAYUU U IPDEKMUBHOCTIU YUeOHOU 0essMeNbHOCMU 8 CPeOHell WKOJle
ABNAEMCA GKIIOUEHUE VUAWUXCA 8 YYEOHO-UCCIe008AMENbCKYIO U NPOEKMHYIO 0eamelbHOCIb, KOMopas
umeem credyrouue 0COOeHHOCM:

1) yenu u 3a0ayu 5mux U008 0eamMenbHOCU YUAWUXCA ONPEOeNIOMCA KAK UX TUYHOCTNHBIMU MOMUBAMU,
Max u coyuanbHuiMu. Imo o3Havaem, 4mo makas 0esmeibHOCmb O0JIHCHA OblMb HANPABIeHA He MOJbKO
Ha NOGblUEHIe KOMNEMEHMHOCIU NOOPOCMKO8 8 NPEOMemHOU obracmu

ONnpeoesieHHbIX Y4eOHbIX OUCYUNIUH, He MOIbKO HA pa3sumue ux CnocoOHOocmell, HO U HA CO30aHue
NPOOYKMaA, UMerue2o 3Ha4uMoCms 0 OpPY2Ux;

2) YueOHO-Uuccne008amenvbCkas U NpOeKmHAs O0esmeNbHOCMb OOANCHA OblMb O0P2AHU308AHA MAKUM
obpazom, 4mobbl yuawuecsi CMO2IU pPeanu308amv C60U NOMpeOHOCMU 6 OOWeHUU CO 3HAYUMbBIMU,
pegepenmuvimu cpynnamu 0OHOKIACCHUKO8, yuumenetl u m. 0. Cmpos pasiuuno2o pooa 0mHOueHUs 8 Xo0e
YeneHanpasienHou, NOUCKOBOU, MBOPYECKOl U NPOOYKMUBHOU 0esamelbHOCU, NOOPOCMKU 06]1a0e8aiom
HOpMamu 63aUMOOMHOUEHUL C PASHLIMU JI00bMU, YMEHUAMU NEpexooums om 00HO20 8UOA O0OUjeHUs K
opyzomy, npuobpemarom HABLIKU UHOUBUOYATLHOU CAMOCMOSIMENbHOU pabomvl U COMPYOHUHECm8d 6
KOJLIeKmuee;

3) opeanuszayus y4eOHO-UCCIEO08AMENbCKUX U NPOEKMHBIX pabom WKOIbHUKOS obecneuusaem
couemanue pasnuyHblX U008 NO3HABAMENbHOU OessimenbHocmuU. B amux euoax oesmenbHocmu Mo2ym 6binms
80cmped08aHbl NPAKMUYECKU N100ble CHOCOOHOCU NOOPOCMKO8, Pealu308aHbl JTUUHbIe NPUCMPACUS K
MOMY UTU UHOMY BUOY OesMeNbHOCHIU.

B pe3ynomame yuedono-uccnedo6amenvckoil u NPOEKMHOU O0eAmenbHOCHU 8bINYCKHUK NOIYyYUm
npeocmaenenue:

* 0 unocockux u MemoooI02UYeCcKUX OCHOBAHUAX HAYYHOU O0esAMeNbHOCMU U HAYYHbIX Memooax,
NPUMEHSEMBIX 8 UCCTIe008AMENbCKOU U NPOCKMHOU 0esmelbHOCU,

* 0 MAKuX NOHAMUSX, KAK KOHYEeNnyust, HAYYHAs 2unomesd, Memoo, 3KCHePUMEHM, HAOEHCHOCMb 2UNOMe3bl,
MoO0elb, Memood coopa u Memoo aHaAIU3d OAHHLIX,

* 0 MOM, YeM OMAUYAIOMCA UCCTIe008AHUA 8 2YMAHUMAPHBIX 00AACMAX O UCCTIE008AHULL 8 eCTNECMEEHHbIX
HayKax;

* 00 ucmopuu HayKu;

* 0 HOBeUWUX pa3pabomKax 8 001ACMU HAYKU U MEXHOI02ULL,

* 0 npasunax u 3aKOHAX, PeYIUPYIOWUX OMHOWIEHUS. 6 HAYYHOU, U300pemamenbckou U
UCC1e0068amenbCKoll 001ACmAxX OessimelbHOCIU (NameHmHoe NPaso, 3auuma asmopcKo20 NPasa u m. n.),

* 0 OeAmenrbHOCMU Op2aHu3ayull, Ccooowecms u CmMpYKmyp, 3aUHMEPEeCcOBAHHLIX 6 pe3VIbmamax
UCCe0068anull U NPedoCmAasIAIWUX pecypcbl 0 NPOBeOeHUs. UCCIe008AHUN U Pearu3ayuu npoeKmos
(¢horOvl, 2ocyoapcmeentble cmpyKmypol, Kpayo@hanOuH208bie CMpYKmypsl u m. n.).

Boinycknuk cmoxcem:

* peuiamsv 3a0a4i, HAxX00AWUeCs Ha CMblKe HECKOIbKUX YYeOHbIX OUCYUNTIUH (MedcnpeOMemHuble 3a0ayl);

* UCNONIBL308AMb OCHOBHOU ANICOPUMM UCCIEO08AHUS NPU PEULEHUU C8OUX YHeOHO-NOZHABAMENbHBIX 3A0aY;
* UCNONIBL306AMb OCHOBHbIE NPUHYUNBL NPOEKMHOU 0esIMEeTbHOCMU NPU PEULeHUU CBOUX YHeOHO-
NO3HABAMENbHBIX 30044 U 3a0at, BO3HUKAIOWUX 6 KYIbIMYPHOU U COYUATLHOU HCUHU,

* UCNOIL3068AMb dTIEMEHMbL MAMEMAMUYECKO20 MOOETUPOBAHUS NPU PEUUEHUU UCCTe008AMENbCKUX 3A0aY,
* UCNONIBL306AMb DNEMEHMbl MAMEMAMUYECKO20 AHAU3A OJIsi UHMEPNPEMayuu pe3yibmamos, NOLyYeHHbIX
8 X00¢e Y4eOHO-UCCIe008aMeNbCKOU pabOmbl.



C mouKku 3penus popmuposanus yHUEEPCaIbHbIX YUEOHBIX 0CUCHEUIL 8 X00€ 0C60EHUSA NPUHUUNOG
YueOHo-uccned06amenbCcKoil U NPOEeKMHOI 0esAme1bHOCHU 6bINYCKHUK HAYYUNICA:

* hopmynuposamv HAYUHYIO 2UNOMeE3y, CMABUMb Yelb 8 PAMKAX UCCIe008AHUSL U NPOEKMUPOBAHUSL, UCXOOS.
U3 KyIbMypHOU HOPMbL U CO0OPA3YACy ¢ npedcmasieHuamu 0o obwem oaaze;

* BOCCMAHABIUBAMb KOHMEKCMbL U NYMU PA3GUMUS MO0 UIU UHO20 UOA HAYYHOU OessmelbHOCU,
onpeoeisisi MECHO C80€20 UCCIeO08AHUS WU NPOEKMA 8 00ueM KYIbMYPHOM NPOCMPAHCIEBE,

s omcaexcueams U NPUHUMAMb 60 GHUMAHUE MPEHObl U MEHOCHYUU PA36UMUS DA3TUYHBIX 6UO008
0esAmenbHOCMU, 8 MOM YUCTIe HAYYHBIX, YYUMbIEAMb UX NPU HOCMAHOBKE COOCMEEHHbIX Yeel,

* OYyeHusamv pecypcul, 8 MOM YUCIe U HeMamepuaibhvle, MaKue KaK epems, HeobXooumvie O
0oCmudCeHUs NOCMABIEeHHOU Yelu,

*HAXOOUMb DA3TUYUHbIE UCMOYHUKU MAMEPUATILHBIX U HEMAMEPUATbHBIX Pecypcos, NpedoCmAaBsiouux
cpeocmea 0isl npoBedeHUsl UCCIe008AHULL U Peanu3ayul NPOeKmos 8 pa3IUYHbIX 001ACMAX 0esmelbHOCMU
uenoeexa,

* gcmynames 8 KOMMYHUKAYUIO C OEPAHCAMENIMU PA3TUYHBIX MUNO8 Pecypcos, MOYHO U O0ObEKMUBHO
npe3eHmysi C80l NPOeKM UIU BO3MONCHbIE pe3VIbMAamvl UCCIe008aHUs, C Yelvlo obecnedenus
NPOOYKMUBHO20 83AUMOBbICOOHO20 COMPYOHUYUEeCm8a;

* CaMOCMOAMENbHO U COBMECMHO C OpYeUMU asmopamu paspabamvléams cUcmemy napamempos u
Kpumepues oyeHKu 3¢pgekmuenocmu u nPOOYKMUGHOCMU Pearu3ayuy npoeKma Uiy Ucciedo8anus Ha
KAd®COOM dmane peanuzayuu U no 3aeepulenu pabomol,

* A0eK8aAMHO OYEHUBAMb PUCKU Pearu3ayul NPOeKma u nPo8eoeHUs: UCCIe008aHUsL U NPedYCMAMpPUsamy
RYMuU MUHUMUZAYUU DINUX PUCKOS,

* a0eK8amHO OYEHUBAMb NOCIeOCMBUsL PeaU3ayUU C80e20 NPOEKMA (U3MeHeHUsl, KOMOopble OH Nosleyent 8
JHCU3HU OpY2ux 00ell, cooouwecms),

* adeKeamHo oyeHusamv OalbHelulee paeumue c60e20 NPOeKma Uil UCCIe008AHUS, BUOENb B03MONCHLLE
8apUAHMbl NPUMEHEHUS Pe3YIbMamos

2. Conep:xkanue y4eOHOro npeamMera.

®Du3uKa B IO3HAHUH BelIeCTBA, M0JIsl, IPOCTPAHCTBA U BPeMEHHU
dusmka - GpyHAaMeHTalbHas Hayka o npupoze. Hayunslii MeTon mo3HaHusi Mupa. B3anMocBs3zp Mexay
(Gbu3UKON M JPYTMMHU €CTECTBEHHBIMHM HaykaMHu. MeToibl HayYHOTO UCCIEeOBaHUs (PU3MUECKUX SIBICHUU.
[orpemHocTn U3MepeHH (PHU3MUECKUX BETUYMH. MOAETHpOBAaHUE SIBICHUHW U IMPOLECCOB HPUPOIBI.
3aKOHOMEPHOCTh M CITy4alHOCTh. [ paHUIlbl MPUMEHUMOCTH (PU3NUECKOro 3aKoHa. DU3HUECKUE TEOPUH U
MIPUHITUTT COOTBETCTBUsI. Poth M MecTO (M3MKHU BCOBPEMEHHON HayYHOM KapTHHBI MHUPA, B IPAKTUYECKON
JEATEIIbHOCTH JTIOJeH. Dusuxa u Kyaismypa.
Mexanuka

[Ipeamer u 3agauM  KJIACCHMYECKOM MeXaHMKU. KHHemaTndeckue XapaKTEepUCTHKH MEXaHUYECKOTO
JIBIDKEeHUsI. Mojenu Ten u ABMKeHU. PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE IBMYKCHHE, CBOOOTHOE MMa/ICHHE.
JIBUKEHHE  Teja,  OpOIIeHHOro  MOoJ  yrjiioM K TOpPU30HTY.  JIBW)KeHHME  TOYKH IO
OKpYXHOCTU..[locmynamenvHoe u epawjamenvHoe O0s8udxiceHue meepooco mena. B3aumonencTBue Tel.
[Ipunuun cynepno3unuu cui. MHepuuanbHas cucremMa OoTcueTa. 3aKOHbl MexaHuku HproToHa. 3aKoHBI
Bcemupnoro tsarorenus, ['yka, cyxoro TpeHusi. [[BuxeHne HeOECHBIX Tell K UX UCKYCCTBEHHBIX CITyTHUKOB.
Aenenus, nabnrooaemvlie 8 HeUHePYUAIbHBIX cucmemax omcyema. VIMmyabc cuiibl. 3aKOH U3MEHEHUS U
COXpaHEeHMs HMMyibca. Pabota cuibl. 3akOH H3MEHEHHMsI M COXpaHEHus »dHepruu. PaBHOBecue
MaTepUalbHOM TOYKH M TBEPAOrO Tena. Y CIOBHUS PABHOBECHS TBEPJIOIO TEJd B MHEPLHUAIBHOU CHUCTEME
otcuera. MoMmeHT cuiibl. PaBHOBecHE KUAKOCTH U rasa. [[BukeHne KUAKOCTEN U ra30B. 3aKOH COXpaHeHUs
9Hepeuu 6 OUHamMuKe Hcuokocmu u 2aza. MexaHuuecKkue KoJIeOaHusi W BOJIHBL. AMIUIMTYJA, TEPUO,

yacTota,  (ha3a KoneOaHMiA. [IpeBpamienuss  SHEPrUM MPU
KoJIeOaHUsIX. Buinyoicoennvie konebanus, pezonarc. Ilonepednble U Ipo10JIbHBIE BOTHBI. DHEPIUs BOJIHBI.
WnTepdepennus u audpaxiust BoaH. 3BYKOBBIC BOJIHBI.
Jlabopamopmvie pabomwi:
N3mepenue yckopeHus cBOOOTHOTO MaeHUS.
HccnenoBanue IBUKEHUS Tea, OPOIIEHHOT'O TOPU3OHTAIIBHO.
N3mepenue kodpduimenta TpeHus: CKOJIbKEHUSI.



JIBrKeHune Tena no OKpYKHOCTHU IO IEUCTBUEM CHJI TSKECTU U YIIPYTOCTH.
[IpoBepka 3ak0Ha COXpPaHEHUS SHEPTUU NTPU ACUCTBUU CHII TSKECTH U YIIPYTOCTH.

Mouaexkyasipaasi GU3MKa ¥ TEPMOTUHAMUKA
[Ipeamer u 3amaun MoJekysipHo-kuHeTH4Yeckon Teopuu (MKT) u tepmMogmHaMuk.
OkcnepuMeHTanbHbIe 1oka3aTenscTBa MKT. AGcomoTHas TeMiieparypa Kak Mepa cpeiHeil KHHETHYeCKOM
SHEPI'MM TEIUIOBOTO JIBMXKEHMS YacTULl BelecTBa. Mojenb uiaeanpHoro rasa. /lasnenue rasa. Ces3zb Mexay
JABJICHUEM M CpEIHEW KUHETUYECKOM HHEprued NOCTYNATeIbHOIO TEIUIOBOIO JBHKEHHS MOJEKYI
WJeabHOr0 raza. Mojenb MJeabHOrO raza B TEpMOJAMHAMUKE: ypaBHeHHEe MeHneneeBa-Kianeiipona,
BBIPDOKEHHME JUIsl BHYTpeHHeW sHepruu. 3axoH [lanbTona. ['a30Bble 3aKOHBI. ArperaTtHble COCTOSHUS
BemectBa. @aszoBbie mepexonbl. IIpeoOpazoBanue sHepruu B Ga30oBbIX Nepexonax. HacwelleHHBIE U
HEHACBIIICHHBIE NIapbl. BiaaxHOCTh Bo3ayxa. Moaenb CTpoeHUs ) KUAKOCTEN. [losepxHocmHoe HamsaoiceHue.
Monenb CTpoeHuUst TBEPABIX Tel. Mexanuueckue ceoticmea meepovix mei. BHyTpeHHss sueprusi. Pabora u
Teruionepenaya Kak crocoObl HM3MEHEHUs BHYTpeHHeill »Hepruu. I[lepBblii 3akOH TEpPMOIMHAMUKH.
AnuabatHblii mporiecc. Bmopou 3axon mepmoounamuku. IlpeoOpa3oBaHuss 2HEPTUU B TEIUIOBBIX
mamuHax. KITJ[ Termooii Mamunael. [Hukn Kapro. Dkonornyeckuenpo6ieMpl TEMI0IHEPTETHKY.
Jlabopamopuvie pabomwi:
N3yueHnne n30TepMHUECKOro MPOLEcca B rase.
W3ydeHre KanuUISIPHBIX SIBJICHUH, 00YCIOBICHHBIX ITOBEPXHOCTHBIM HATSHKEHHUEM KHJIKOCTH.
N3MepeHne yenbHONM TEI0EMKOCTH BEIIECTBA.

DJIeKTPOAMHAMHKA
[IpenMer u 3a1a4u AIEKTPOJUHAMUKHI. DJIEKTPUUIECKOE B3aUMOIEUCTBUE. 3aKOH COXPAHEHUS
ANeKTpUUEcKoro 3apsaa. 3akoH Kynona. HanpskeHHOCTD U MOTEHIMAN 3JIEKTPOCTATUYECKOTO TOJIS.
[IpuHIHMN cynepno3uuuu JEKTpUIEeCKuX mnojei. Paznocts noreHnuanos. [IpoBOAHUKY U JUIIEKTPUKU B
IIEKTPOCTATUYECKOM IT0JI€. DiIeKTpuuecKas eMKocTh. KoHieHcaTop. DHeprus aj1eKTpu4ecKoro moJis.
[TocTostHHBIN MeKTpUYecKuid TOK. DnekTpoasmxkymas cuia (3C). 3akon Oma a1 MoTHOU
ANEKTPUUECKON 1enu. DINEKTPUUECKUN TOK B METaJLIAX, JIEKTPOIUTaX, MOJTYIPOBOIHUKAX, Fa3axX U
Bakyyme. [Tnaszma. Dnexmpoaus. [lomynpoBoaHuKoBbie MpUOOpPbL. Céepxnpo8ooumocme.
MarnutHoe mose. Bextop MarHuTHOM uHAyKuuU. [IpuHOWN Cynepno3uIMM MarHUTHBIX ITOJICH.
MarauTHoe MoJie NTPOBOAHMKA C TOKOM. JIelicTBME MAarHMTHOrO IIOJs HAa HIPOBOJAHUK C TOKOM H
JBWKYIIYIOCS 3apstkeHHyro 4dactuily. Cuna Ammnepa u cuna Jlopenma. IloTok BekTOopa MarHUTHOM
WHOYKIUU. SIBI€HUE DSJIEKTPOMAarHUTHOW WHIYKUHMHU. 3aKOH 3JIEKTpoMarHuTHOM wuHAyKuuu. IJC
WHOYKIIMU B JBIXKYIIUXCcA npoBoaHukax. IIpaBuno Jlenma. SIBnenue camomHaykunu. MHIYKTUBHOCTD.
DHeprus SJIEKTPOMArHUTHOTO TOJiss. MarHUTHBIE CBOMCTBA BEIIECTBA. DJIEKTPOMArHUTHBIC KOJICOAHMS.
Kone6arenpubliit KOHTYp. CBOOOHBIE 3JIEKTPOMArHUTHEIE KOeOaHus. BbIHYKIEHHBIEC DJIIEKTPOMArHUTHBIC
kosebanus. Pesonanc. Ilepemennbiii Tok. KoHzmeHcarop W kaTymika B e NEPEMEHHOTO TOKa.
[IpousBoacTBo, Tmepemaya U MNOTpeOJeHHE DBIEKTPUUECKONM dHEpruu. JnemenmapHas meopus
mpancgopmamopa. INEKTPOMarHUTHOE nosie. BuxpeBoe 3nekTpruyeckoe noJe.
DNeKTpOMarHuTHele BOJIHBI. (CBOWCTBA 3JEKTPOMArHUTHBIX BOJH. JlMama3oHbl 3JIEKTPOMArHUTHBIX
U3JIY4eHHUI U UX MPaKTUYeCKoe npuMeHenue. [[puHIuIbI paquocBa3u U TEIEBUICHUS.
I'eomerpuueckas ontuka. [IpsmonuHeliHOe pacipocTpaHEHUE CBETA B OJTHOPOAHOM cpefie. 3aKOHBI
OTpakeHHUs U MpesioMiieHus cBeta. [lomHoe BHyTpeHHee oTpaxeHue. OnTudeckue mpubopsl. BomHoBbIe
cBoiicTBa cBeta. CkopocTs cBeta. MHTepdepennus ceeta. KorepentHocts. udpaxmus ceeta.
ITonspuzanus ceera. [ucnepcus cera. IIpakTnueckoe NpUMEHEHHUE HIEKTPOMATrHUTHBIX U3JIy4ECHUMN.
Jlabopamopnvie pabombi:
N3mepenue 31eKTpoeMKOCTH KOHIEHCATOpa.
HcenenoBanue CMEMIAHHOTO COEIMHEHUS IPOBOJHUKOB.
N3ydenue 3akona Oma 17151 OJTHOM LETH.
N3yueHune sBIEHUS JIEKTPOMAarHUTHOM MHYKIIHH.
W3mepenne rnmokasaTens peJoMIICHUS CTEKIIA.
Habmonenue nntepdepeHun u U pakiuy CBeTa.
N3mepenne JyMHBI CBETOBOM BOJIHBI ¢ TOMOIIBIO TU(PAKITMOHHON PEIICTKH.
OcHOBBI CIeNNATBLHON TEOPUM OTHOCUTEJIBbHOCTH

NHBapuaHTHOCTh  MOIYJII  CKOPOCTM  CcBeTa B BakyyMe. [IpuHIMO ~ OTHOCHTEIBHOCTH
Dunwmetina.llpocmpancmeo u epems 6 CneyuaibHou meopuu OMHOCUMENbHOCIU. DHepeus U UMRYIbC



c60000H01U yacmuysl. CBA3b MACChl U SHEPTHH CBOOOHON YaCTHIIbI. DHEPTHUS TTOKOSI.

KBanroBas ¢usuka. ®usuka aroma u atromMHoro sapa l[lpeamer u 3amauu
KBaHTOBOH (u3uku. TemnoBoe uznyuenue. Pacripenenenre sHepruu B CrieKTpe abCONIOTHO YEPHOTO Tea.
['mnoreza M. Ilnanka o kBanTax. ®otodddexr. Ombitel A.I'. CroneroBa, 3akoHbl (oTOdPdeKTa.
VpaBuenne A. DunmrteitHa 1 Gorodrddexra. DotoH. Onwvimwr [1.H. Jlebeoesa u C.HU. Basunosa.
l'unotesa JI. ne bpoiinst 0 BOMHOBBIX cBoMcTBaxX yacTull. KopmycKkyasipHO-BOIHOBOU AyanusM. /Jugpakyus
anexmponos. JlaBnenue cBera. CooTHolIeHHE HeompezaeneHHOCcTer [eiizenOepra. Monenu cTpoeHUs
atoma. OOBsCHEHME JIMHEHYaTOro CIEKTpa BOAOPOAAa Ha OCHOBE KBAHTOBBIX moctynatoB H. bopa.
CnoHTaHHOE M BBIHYXKJICHHOE M3iIydeHue cBeta. COCTaB M CTpOEHHUE aTOMHOTO snpa. M3oromnel. SAnepHbie
cuibl. JleekT Macchl ¥ 3HEPTHUs CBA3M siipa. 3aKOH paJMOaKTUBHOIO pacnaja.

SnepHble peakuuu, peaklMu JeNeHus U cuHTe3a. Llennas peakuus aeneHus siaep. SnepHas SHEpreTHka.
TepMmosimepHblii CHHTE3. DJIeMEHTapHble 4acTullbl. DyHIaMEHTAIbHbIE B3aWMOICUCTBUS. Yckopumenu
9/1eMEeHMAPHBIX 4acmuy.
Jlabopamopnwsie pabomoi:
Habuntoienue criouHoro U IMHEHYaToro CreKTPoB UCITyCKaHMUSL.
W3yuenne B3auMOCHCTBUS YaCTHIL M IACPHBIX peakuui (1o ¢ororpadusm)

Ctpoenne Beenennoii
[IprMeHUMOCTb 3aKOHOB (PU3UKHU AJ11 00BSICHEHHS TPUPOIBI KOCMUYECKUX 00beKTOB. CoTHEUHAsl CUCTEMA.
3Be3/1bl M UICTOYHUKH UX dHeprun. Kimaccudukanms 38e3a. Dpomtonus Connna u 38e31. ["anaktuka. Jpyrue
raakTuku. [IpocTpaHCTBEeHHO-BpeMeHHbIE MaciiTaObl HaOmrogaemoit Bceenennoit. IlpencraBnenne 00
aBoJironmu Beenennon. Temnas mamepusi u memHas dHepeus.

3.TemaTnueckoe NJIaHNPOBaHUe y4eOHOI0 MpeaAMeTa

Duzuka. 10 kaace (5 yacoB B Heea10, 3a roa - 170 4.)

Tema Yacel Kontponbhsie padotsl | JlaGopaTtopHbie paboThI

Beenenue 3
Kunemaruka 23 1 2
JmHamMuka ) 12 1 5
MaTepuaibHON TOUKH
3aKOHBI COXPaHEHHUs 14 1
Jnnamuka 7 1 1
MEePUOUIECKOTO
JIBUKCHUSI
Craruka 4 1
MonexynsapHas pu3uka 49 4 3
DIeKTpoCcTaTUKa 25 2 1
JlaGoparo 7

paTopHbBIH 20 | 10
MPAKTUKYM
[ToBTOpEHME 13 1

170 13 19
Du3uka. 11 knacce (S yacoB B Hepe 10, 3a 1o - 170 4.

Tema Yacel Kontponbnsie pabotsl | JlaGopaTopHbie paboThI
I1OCTOSIHHBIN 3JIEKTPUYECKUI 18 ) 2
TOK
MarnuTHoe 1nose 13 1 0
DIIEeKTpOMarHuTU3M 9 1 1
IIepeMeHHBII TOK 10 1 0




N3nydenue u npuém 1 0

AJIEKTPOMArHUTHBIX BOJIH

['eomeTpuueckas ontuka 17 2 1

BonHoBas onruka 8 1 2

KBanrtoBas Teopus 11 1 1

3JIEKTPOMArHUTHOTO

U3ITy4eHUs

®u3nka aTOMHOTO spa 10 0 1

DneMEHTapHBIE YaCTHUIIbI 6 1 0

DJeMeHTHI aCTPOPU3UKU 0 0

DuU3NYECKUN IPAKTUKYM 20 0 8

[ToBTOpEeHHE 1 0000IICHHE 33 1 0
170 11 16
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	Выпускник на углубленном уровне научится:
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	Выпускник сможет:

	С точки зрения формирования универсальных учебных действий в ходе освоения принципов учебно-исследовательской и проектно деятельности выпускник научится:
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	Механика

	Электродинамика

	Основы специальной теории относительности

	Строение Вселенной

	З.Тематическое планирование учебного предмета Физика, 10 класс (5 часов в неделю, за год - 170 ч.)
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