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IlosicHuTEILHAA 3alIHCKA

Pabouass mporpamma ydeOHOro mpemmera «Du3MKa» Ha ypPOBHE CpeaHEro oOmero oOpa3oBaHUs
COCTaBJIEHA HA OCHOBE:
- - denepanbHOrO TOCYAapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAapTa CpeAHEro odmiero oOpa3oBaHMS,
YTBEPKJICHHOTO TMpHKa3oM MUHUCTepCTBa oOpa3zoBaHuss W Hayku Poccuiickoii ®eneparmuu Ne 413 or
17.05.2012 r. (c u3MEHEHHAMH U JOTOTHEHUAMU OT: 29 nekadps 2014 r., 31 mexabps 2015 1., 29 urons 2017
r.);
- OcHoBHOI 00Opa3oBatenbHON Tporpammbl cpenHero obpasoanus MKOY IOprameimickori COIIl B
nercTBytomeit penakiuu, ¢ ydetom YMK mox pemakmmeit I'. SI. Mskumesa, b. b. Byxosuesa, P. P.
Cortckoro........... (®Pusuka 10-11 kiracc, 6a30Bbli YPOBEHB)

«Du3nKay — cucTeMooOpa3yrommii yaeOHbIi npeaMeT Al npeaMeTHOH obnacti «EcTecTBeHHOHAYYHbIE
MPEeIMEThI», TOCKOIbKY (PU3UUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOIIECCOB U SBICHUH, M3y4aeMbIX XUMHEH ,
Oumojiorueit, acTpoHOMHEeH W (u3mdyeckoil reorpadueii. B kadyecTBe MKOIBHOTO mpeaMera (U3WKa BHOCHT
OCHOBHOW BKJal B (OPMHUPOBAHHE €CTECTBEHHOHAYYHOW KApTHHBI MHpPa IIKOJIBHUKOB W TPEIOCTABISET
HanboJiee scCHbIE OOpaslbl NPUMEHEHHUs HAyYHOTO METoJa TMO3HAaHUS, TO €CTh chocoba TMoMyYeHHs
JIOCTOBEPHBIX 3HAHWW 00 oOKpyxatomeMm Mmupe. Dusndyeckoe o0pa3oBaHUE IOHKHO TOTOBHTH POCCHUCKHAX
TpaXx/IaH K )KU3HU U paboOTe B YCIOBUAX COBPEMEHHOW MHHOBAIIMOHHOW YKOHOMHUKH, KOTOpPAast TOJIBKO M MOXKET
o0ecreunTs peanbHoe 0JIarocoCTOsSHIE HaceNleHHsl U BbIxoJl Poccuu Ha mepeoBbie MO3UIMU B MUPE B HayKe U
TEXHOJIOTHAX. 3a/1a4¥l IIKOJIBHOTO (hH3MYECKOro 00pa30BaHUs COCTOSIT HE TOJBKO B BBIABICHUH W TOJTOTOBKE
TATaHTIMBBIX MOJIOJABIX JIOACH HJs TPOJODKEHUS o0pa3oBaHMS U JalbHEWNIed mpodecCHOHATBHON
JESTSIILHOCTH B 00JIaCTH €CTECTBCHHOHAYYHBIX MCCIICOBAHUN M CO3JaHUM HOBBIX TEXHOJOTHHA. BakHeHIum
TpeOOBaHUEM SIBIISIETCS TIOCIIEIOBATEIbHBINA U HETIPEPHIBHBIN XapaKTep OCBOCHHUS CUCTEMbI (PU3MYECKUX 3HAHUM
1 cIoc0o00B IEATEIBHOCTH Ha MPOTHKEHUH BCETO Meproia 00yUeHUs.

N3ydenue ¢usmku Ha 0a30BOM YpOBHE OPHUEHTHPOBAHO Ha oOecreucHHe OoO0IIeo0pa3oBaTeIbLHON U
OOIIEKYIBTYPHOM OATOTOBKH BBITYCKHHKOB.

Copepxanre 6a30BOTO Kypca IMO3BOJISIET HCIONB30BaTh 3HAHUA O (M3MYECKMX OOBEKTaX W IMPOIEccax
Uit obOecriedeHUs] 0€30MacHOCTH TpU OOpalleHHd C MpPHOOpaMH W TEXHHUYECKHMH YCTPOMCTBaMU; IS
COXpaHEHUS 37I0POBbSI U COOIOZCHUS HOPM KOJIOTHYECKOTO MOBEJCHHUS B OKPYKAIOIIeH Cpeie; TS PUHSTHS
pelIeHuil B HOBCETHEBHOM >KU3HU.

B cpenneil mkone ¢usnka nzyuyaercs B 10-11 knaccax.YueOubiii man Briaoyaetr 136 (140) ygacos, u3
pacuera 2 y4eOHBIX Yaca B HEJICHIO.

INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O INTPEJIMETA « PU3UKA»
IInanmpyemsble JIMYHOCTHBIE pe3yJbTaThl ocBoeHust OOIL

JInyHOCTHBIE pe3yabTaThl B cpepe OTHOLIEHHIT o0yUyarommxcs K cede, K CBOeMY 3/10pOBbIO, K MO3HAHUIO
ceds1:

- OpHCHTaIA o6y11a101u1/1xc;1 Ha JOCTWXKXCHUEC JIMYHOTO CHACTHA, pC€aiu3allviO IMO3UTHUBHBIX KU3HCHHBIX
NEPCIEKTUB, HWHUIUATUBHOCTb, KpPCATUBHOCTb, TIOTOBHOCTHL H CHOCO6HOCTB K JMYHOCTHOMY
CaMOOIPpECaACIICHUIO, CHOCO6HOCTB CTaBUTB LECIN U CTPOUTH )KU3HCHHLIC IIJIAHBI,

— TOTOBHOCTh M CIIOCOOHOCTH OOeCmedHnTh cebe W CBOMM OJM3KHUM JOCTOHHYIO XH3Hb B IIPOIIECCE
CaMOCTOATENbHOM, TBOPUYECKOU U OTBETCTBEHHOM JIEATENHOCTH;

— TOTOBHOCTh W CHOCOOHOCTh OOydYalomuXcs K OTCTaMBAaHUIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOTO
MHEHHS, TOTOBHOCTb W CIIOCOOHOCTH BBHIpaOaThIBaTb COOCTBEHHYIO MO3HMLMIO IO OTHOLICHUIO K
OOIIECTBEHHO-TIONUTHYECKUM COOBITHAM TPOLIJIOTO W HACTOSILIET0 HAa OCHOBE OCO3HAHMSA U

OCMBICJICHUSA UCTOPUH, JYXOBHBIX ].[eHHOCTefI u ,I[OCTI/I)KCHI/Iﬁ Harei CTpAaHBbI;
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— TOTOBHOCTh W CIIOCOOHOCTh OOYYAIOIIMXCSA K CAMOPA3BUTHIO M CAMOBOCHHTAHUIO B COOTBETCTBUU C
001IeYeIOBEYECKUMHA IIEHHOCTMHU U HJeadaMH TPaXTaHCKOTO OOIECTBa, MOTPEOHOCTh B (hH3MICCKOM
CaMOCOBEPIIICHCTBOBAHHH, 3aHITHSIX CIIOPTUBHO-03/I0POBUTEIBHOM JESTEBHOCTHIO;

— TpHHATHE W pealu3anusi IIeHHOCTeH 3m0poBoro W Oe3omacHoro obpasa >KW3HH, OepekHoe,
OTBETCTBEHHOE M KOMIICTEHTHOE OTHOIIEHHE K COOCTBEHHOMY (DPH3MYECKOMY U TICHXOJIOTHYECKOMY
3/I0POBBIO;

—  HETPHSITHE BPEIHBIX MPUBBIUCK: KyPEHHUs, YIOTPEOICHHUS aIKOTOJIs, HAPKOTHKOB.

JIM4HOCTHBIE pe3yabTaThl B chepe oTHOLIeHHH o0yyaromuxcs K Poccun kak k Poaune (OteuecTBy):

— poccHiiCKasi HMIEHTUYHOCTb, CIHOCOOHOCTb K OCO3HAHUIO POCCHUMCKOM  WAGHTHYHOCTH B
MOJIMKYJIBTYPHOM COLIMYME, YYBCTBO MPUYACTHOCTH K UCTOPHKO-KYJIBTYPHOH OOIIHOCTH POCCHICKOTO
Hapoa u cyap0be Poccrn, maTpuoTu3m, FOTOBHOCTH K cykeHuto OTedecTBy, ero 3aliuTe;

— YBaXEHHME K CBOEMY HApONy, YyBCTBO OTBETCTBEHHOCTH Iieper POoAuHOMN, ropAocTH 3a CBOW Kpai,
cBol0 PonmHy, mpomuioe M HacTosllee MHOIOHALMOHAIBHOrO Hapoja Poccuu, yBaxeHHe K
rOCyIapCTBEHHBIM CUMBOJIaM (Tep0, ¢iar, THMH);

— (opMHpOBaHUE YBaXKEHHSI K PyCCKOMY SI3bIKY KaK rOCyJapCTBEHHOMY s13bIKy Poccuiickoii @eneparuy,
SIBJISIIOIEMYCSl OCHOBOM pPOCCHIICKOM HMIEHTHYHOCTH M IJIaBHBIM (DakTOpOM HalMOHAIBHOTO
CaMOOIpPEACICHMS;

— BOCIIUTaHUE YBAXKEHUsS K KyJIbType, fA3bIKaM, TPagULUsIM M OObIYasM HapOIOB, NPOKUBAIOIIUX B
Poccuiickoit @eaepanuu.

JIMYHOCTHBIE pe3yJbTAaThl B cpepe OTHOLIEHNH 00y4AKOIIUXCS K 3AKOHY, FOCYIapCTBY U K
rpa’kIaHCKOMY 0011IeCTBY:

— TpaXIAAHCTBEHHOCTh, TPaKJaHCKass MO3MLMSA AKTUBHOTO M OTBETCTBEHHOIO WIEHA POCCHICKOrO
00IIeCTBa, OCO3HAIOIIETO CBOM KOHCTUTYLMOHHBIE TpaBa M OOS3aHHOCTH, YBaXKalOLIETO 3aKOH MU
MPaBONOPSAIOK, OCO3HAHHO MPHHUMAIOLIETO0 TPaJAWLHOHHbIC HAMOHANBHBIE M OOILEUENIOBEUECKHE
TYMaHUCTHYECKHE U IEMOKPAaTHUECKUE LIEHHOCTH, TOTOBOTO K YYaCTHIO B OOILIECTBEHHOH KU3HH;

— TpU3HAHHE HEOTUYXJAEMOCTH OCHOBHBIX IPaB U CBOOOJ YEIOBEKa, KOTOPhIE NPUHAICKAT KAKIOMY
OT POXJIEHHsSI, TOTOBHOCTh K OCYIIECTBICHUIO COOCTBEHHBIX MpaB M CBOOOJ 0e3 HapyIIeHHs TpaB W
CBOOOJI IPYTHX JIMI], TOTOBHOCTh OTCTAaNBaTh COOCTBEHHBIC NIPaBa U CBOOOJIBI YEIOBEKa U TPaXKTaHUHA
COTJIACHO OOINIECNPU3HAHHBIM TIPUHIIMIIAM ¥ HOPMaM MEXJIYHApOIHOTrO IpaBa U B COOTBETCTBUHU C
Koncturymueit Poccuiickoit deneparnuu, mpaBoBas U MOIUTHIECKAS TPAMOTHOCTD;

— MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Da3BUTHS HayKH U OOIIECTBEHHOH
MPaKTUKW, OCHOBAHHOE Ha JHAJIOre KYJbTYp, & TAKXKe PasIuyHbIX (POpPM OOIIECTBEHHOTO CO3HAHUS,
OCO3HAHHUE CBOETO MECTA B MOJIMKYJIBTYPHOM MUDE;

— HMHTEPHOPH3ALHXS LEHHOCTEH TEMOKPATHU M COLUAIBHON COJMAAPHOCTH, TOTOBHOCTH K JOTOBOPHOMY

PEryJIUPOBAHUIO OTHOLIEHUN B IPYIIIE WM COLUATIbHOW OpraHu3aluy;



TOTOBHOCTH OOYYarOMIMXCsl K KOHCTPYKTHBHOMY YYaCTHIO B MPUHATHH PEIISHHUH, 3aTParuBaroNInX MX
mpaBa ¥ WHTEPECH, B TOM 4YHCIE B pPa3IWYHBIX (hopMax OOIIECTBEHHOW CaMOOpraHH3aIlHH,
caMOyTIpaBJiIeHHs, OOIIECTBEHHO 3HAYNMOM JIeITEeIhHOCTH;

MIPUBEPKEHHOCTh KM WHTEPHAIIMOHAIN3MA, JpPYKOBI, PaBEHCTBA, B3aMMOIIOMOINN HAaPOAOB;
BOCIHTAaHNE YBAXUTEIHLHOI'O OTHOIICHWS K HAIMOHAIFHOMY JOCTOWHCTBY JIIOJEH, WX UYyBCTBAM,
PENUTHO3HBIM YOKICHHSIM;

TOTOBHOCTh OOYYaIOIUXCS TPOTHBOCTOATH HISOJOTHH JIKCTPEMH3Ma, HAIMOHANIM3Ma, KceHohoOuw;
KOPPYIIIXW; JUCKPUMUHAINH 110 COITHAIBHBIM, PEIMTHO3HBIM, PACOBBIM, HAITMOHAIBHBIM IPU3HAKAM U

APYTUM HETaTUBHBIM COIIMAJIbHBIM ABJICHUSM.

JIn4HOCTHBIE pe3yabTaThl B c(pepe OTHOLIECHHI 00yYAOIIMXCS € OKPYKAIOIIUMH JIOIbMH:

HPAaBCTBEHHOE CO3HAHHUE U IIOBEJACHHE HAa OCHOBE YCBOCHHS OOIICYCIIOBEUSCKHX LICHHOCTEH,
TOJICPAHTHOI'O CO3HAaHUA W MOBCACHUA B IMOJUKYJIBTYPHOM MHUPEC, TOTOBHOCTU U CHOCO6HOCTI/I BECTU
ayainor € JApyruMy JIHOAbMH, AOCTHUIaTb B HEM B3aUMOIIOHMMAHUA, HAXOAWUTDH O6HII/IC oejam u
COTPYAHUYATD JJISl UX JOCTIKCHUS,

NPUHATHE TYMAaHHCTHYECKUX IIEHHOCTEH, OCO3HAaHHOE, YBAXKUTEIbHOE U J00pOKenaTenbHoe
OTHOILICHHE K IPYrOMY YeJIOBEKY, €r0 MHEHHUIO, MHPOBO33PEHHUIO;

CIIOCOOHOCTB K COTIEPEKUBAHUIO M (JOPMHUPOBAHUE TTO3UTUBHOTO OTHOLICHUS K JIOASIM, B TOM YHCIE K
JHULAM C OTPAaHHYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI M WHBaJIHIaM; OEpeXHOE, OTBETCTBEHHOE M
KOMIICTEHTHOE OTHOLICHUE K (PH3MYECKOMY U ICHXOJIOTUYECKOMY 3I0POBBIO IPYTHX JIOJCH, YMEHUE
OKa3bIBaTh MEPBYIO IIOMOIIIb;

(dbopMupoBaHHE BHIPAKCHHOH B MOBEICHHM HPABCTBEHHOW IO3WIMH, B TOM YHCIIE CIIOCOOHOCTH K
CO3HATENIFHOMY BBIOOPY [00pa, HPAaBCTBEHHOTO CO3HAaHHMS M IIOBEACHHS HAa OCHOBE YCBOCHHUS
06HIC‘ICJ'IOB€‘-ICCKI/IX HeHHOCTeﬁ " HPpaBCTBCHHBIX YyBCTB (‘ICCTI/I, Jojira, CripaB€aJIMBOCTH, MUJIOCEP AU
U JpYKeI0o0us);

pa3BHUTHE KOMIIETCHIMI COTPYIHHYECTBA CO CBEPCTHUKAMH, JIETHMH MIIAJIIIETO BO3PACTA, B3POCIBIMU
B 00pa3oBaTeNbHON, OOIIECTBEHHO IMOJE3HOH, y4eOHO-HCCIIe0BATENLCKON, MPOSKTHON W JPyrUX

BUJAX JESITEIILHOCTH.

JIMYHOCTHBIE pPe3yabTaThl B c(pepe OTHOIIEHHI 00yHAOIIHUXCS K OKPY:KAI0IIEMY MUPY, *KUBO NpUpoe,

XYAOKeCTBEHHOM KYJIbType:

MHPOBO33pEHHE, COOTBETCTBYIOIIIEE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH, 3HAYUMOCTH HayKH,
TOTOBHOCTh K HAYYHO-TEXHHUYECKOMY TBOPYECTBY, BIaJiIeHHE JOCTOBepHON uH(DopMarmeld o
MEPEIOBBIX JTOCTIDKEHHUSIX W OTKPBITHSAX MHUPOBOM M OTEUYECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTH B
Hay4YHBIX 3HAHUSIX 00 YCTpOICTBE MHpa U OOIIEeCTBa;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHMIO, B TOM YHCIIE CaMOOOpPa30BaHMIO, HA NMPOTSHKEHUH BCEH
JKU3HU; CO3HATEIHHOE OTHOIIEHHE K HEMpPEPhIBHOMY OO0Opa30BaHWIO KaK YCIOBHIO YCIIEUITHON

npo(ecCuOHaIbHOHN M OOIIECTBEHHO IEATEIIEHOCTH;



JKOJIOTHYECKas KyJIbTypa, OEpeXHOe OTHOIICHHUS K POJHON 3eMiie, IpUPOAHBIM OoraTcTBam Poccuu n
MHUpa; MOHWMAaHWE BIMSHUS COIHMAIFHO-IKOHOMHUYECKHX IIPOIIECCOB HA COCTOSHHE TNPHUPOJHON W
COLIMAIBHON CpEIbl, OTBETCTBEHHOCTh 3a COCTOSIHHE IIPUPOAHBIX PECypCOB; YMEHHUS W HaBBIKH
Pa3yMHOTO TPHUPOJOIIONB30BAaHUS, HETEPIHMOE OTHOIIEHHE K JCHCTBUSM, TNPUHOCAIINM BpE
9KOJIOTHH; TIPHOOPETEHNE OIBITa HKOJIOTO-HAIIPABIEHHON AESITeTFHOCTH;

—  OCTETHYECKOE OTHOIICHUS K MUY, TOTOBHOCTH K ACTETUIECKOMY 00YCTPOMCTBY COOCTBEHHOTO OBITA.

JIMYHOCTHBIE pe3yabTaThl B chepe OTHOLICHHH 00yYaAOIUXCH K ceMbe H POAMTENIAM, B TOM YHcJIe
MOAT0TOBKA K CeMeiHOM JKM3HH:

OTBETCTBEHHOE OTHOIIIEHHE K CO3IaHHI0 CEMbH Ha OCHOBE OCO3HAHHOTO TMPHHATHSA IICHHOCTEH
CEeMEIHOM >KU3HM;
— TIOJIOKWTENBbHBI 00pa3 ceMbH, pOOUTENHCTBA (OTIOBCTBA W MATEPUHCTBA), HHTEPHOPH3AIHA
TPaIUIIUOHHBIX CEMEWHBIX IIEHHOCTEH.
JIMYHOCTHBIE pe3yJabTaThl B c(hepe OTHOIIEHHS 00y4YAIOIUXCA K TPYAY, B chepe cONMaIbHO-
3KOHOMHYECKHUX OTHOILLEHHH:
—  yBaXKeHHE KO BceM (popmMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIIUTE CBOCH COOCTBEHHOCTH,
—  OCO3HaHHEIN BBIOOP Oymymieil mpodeccun Kak MyTh U CIIOCO0 peann3anuyd COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB;
— TOTOBHOCTh OOYYaIOIIUXCA K TPYIOBOW MNpoecCHOHATBHON IesATEILHOCTH KaK K BO3MOXKHOCTH
y4acCTusd B pCIICHUN JIUMYHBIX, OGHIGCTBGHHLIX, rocyaapCTBCHHBIX, O6H1€Ha]_[I/IOHaIH>HI)IX npo6neM;
— TOTPeOHOCTh TPYAUTHCS, YBKEHHE K TPYAy U JIOAIM TpPyla, TPYAOBBIM JIOCTHIKEHHUSIM,
TI00pPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIIICHUE K PA3HBIM BUJAM TPYAOBOH JESITCILHOCTH;
— TOTOBHOCTH K CaMOOGCHY)KI/IBaHI/IIO, BKJIKO4Yada o6yqu1/1e U BBIIIOJIHCHUEC JOMAIITHUX O6H33HHOCT€I71.
JIMYHOCTHBIE pPe3yabTaThl B chepe (PU3NYeCKOro, NCUX0JOTHYECKOr0, CONUATBHOIO U AKaAeMUYECKOr0
0s1aronoy4ms 00y4arommxcs:
—  (usudeckoe, IMOIUOHAIBLHO-TICUXOJOTHYECKOE, COIMATBLHOE OJIaronojyyrue OOydalouuXcs B KH3HH
0o0pa30BaTeIbHON OpraHu3alliM, OIIYIICHHE JeThbMH OS30MaCHOCTU M ICHUXOJIOTHYECKOro kKomdopra,

WHPOPMAITUOHHOHN 0€30MaCHOCTH.

IInanupyemble MeTanpeaMeTHbIe pe3yabTaThl ocBoeHnsa OOII
MertanpeaMeTHble pe3yIbTaThl OCBOSHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl IIPEACTABICHBI TPEMS
IpyNIIaMyd YHUBEPCATBHBIX Y4eOHBIX nercTBuil (VY /).
1. PeryasTuBHBIE YHUBepPCcAIbHbIE YUeOHbIE AeiicTBUSA

BbinyckHUK HAYYUTCS:

— CaMOCTOATCIIBHO OINpeACIATL HEJIH, 3aJaBaTb MNAPaAMETPbl W KPUTCPUHU, IO KOTOPBIM MOKHO
OIMpeACInTb, UTO LCJIb NOCTUTHYTA,
OIICHHUBATH BO3MOXKHBIC ITOCICACTBUA NJOCTUXKCHUA TOCTaBJICHHOMN OeIn B ICATCIIBHOCTH, COOCTBEHHOMU

KHU3HU U ) KU3HU OKPYKAIOIIUX n}0)1e171, OCHOBBIBAACH HA coo6pa>1<eH1/Is[x OTHUKHU U MOpaJIn,



— CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3a7a4d B 0Opa30BaTENbHOMN NEATEIBHOCTH M >KU3HEHHBIX
CUTYaLUsIX;

— OLIEHUBATh PECYPCHI, B TOM YHCJE BpeMs U APYrHe HeMaTepualbHbIE PECYpChl, HEOOXOIUMBIE IS
JOCTYKCHHUS TIOCTABJICHHON LIeNH;

— BbBIOMpaTh MyTh AOCTIXKEHUS LEIH, IUIAHUPOBATh PEIIEHHE IOCTAaBICHHBIX 3a1ad, ONTUMH3UPYS
MaTepHajbHbIE U HEMaTepHajbHbIE 3aTPAThI;

— OpraHu3oBbIBaTh 3((EKTUBHBIM IIOMCK PECYpPCOB, HEOOXOOUMBIX Ul IOCTIKEHMS IIOCTaBICHHON
LeJIH;

—  COIOCTaBJIATH MOMYyYEHHBIN pe3yNbTaT AE€ATEIbHOCTH C TIOCTABICHHOM 3apaHee LEeNbio.

2. [lo3HaBaTeJbHBIC YHHBePCAJbHBIE yYeOHbIe el cTBUS
BbinyckHUK HAYYHTCS:

— HWCKaTh U HaXOOUTh 000OIIEHHBIE CIIOCOObI peIICHH 3aa4, B TOM YHUCIIE, OCYIIECTBISATh Pa3BEPHYTHIN
nHGOPMALMOHHBIHN MOMCK U CTaBUTh Ha €0 OCHOBE HOBBIE (yueOHBIC U ITO3HABATENIBHBIC) 3aa4H;

— KPUTUYECKU OLICHUBATh M HMHTEPIPETUPOBATH MH(GOPMALMIO C PasHbIX MO3ULMHA, paclno3HaBaTh U
(uKCHpOBaTH MPOTUBOPEUHS B MHYOPMALIMOHHBIX HCTOYHHKAX;

— HCIOJIB30BaTh Pa3iINYHBIE MOJEIBHO-CXEMATUYECKHE CPEIACTBA U IPEICTABIEHUS CYIIECTBEHHBIX
CBSI3€il M OTHOIIECHUH, a TAKXKe IPOTHBOPEUNH, BEISIBICHHBIX B MH(OPMALIMOHHBIX HCTOYHUKAX;

— HaxoOUTb W NPUBOAWUTH KPUTUYECKHE apryMEHTHl B OTHOIICHWUHM IEHUCTBHM M CYXIECHUH Ipyroro;
CIIOKOMHO W pPa3syMHO OTHOCHUTbCS K KPUTHUYECKMM 3aMEYaHUsIM B OTHOIIEHWH COOCTBEHHOTO
CYXKIIEHHS, pACCMaTPUBaTh UX KaK pecypc COOCTBEHHOT'O Pa3BUTHSI,

—  BBIXOJHTH 32 PaMKH Y4eOHOTO MpeAMeTa U OCYLISCTBIISThH IeJICHANPaBICHHBIA TOMCK BO3MOXXHOCTEH
JUIsL IIHUPOKOTO TEPEHOCca CPEJICTB B CIIOCOO0B JICHCTBUS;

—  BBICTpauBaTh MHAUBUAYAIbHYIO 00pa30BaTEeNIbHYIO TPACKTOPHIO, YUUTHIBAasA OTPAHUYCHUS CO CTOPOHBI
JIPYTHUX YYaCTHUKOB M PECYPCHBIE OTpaHUYEHUS;

—  MEHATH U YAEPKUBATh pa3Hble TO3UIIMY B TIO3HABATEIHHOMN 1€ATENbHOCTH.

3. KoMMyHHKaTHBHBIE YHUBepcATbHbIE yUeOHbIe JeiicTBUS

BbinyckHuK HAY4YHTCSI:

—  OCYIIECTBIISATH JICTIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHHKAMHU, TaK M CO B3POCIBIMU (KaK BHYTPH
o0pa3oBaTeIbHON OpraHW3allii, TaK W 3a €€ TNpelelaMH), MOAOHpaTh MapTHEPOB IS JEIOBOM
KOMMYHUKAIIMA WUCXOAS W3 COOOpaXEHHWU pPEe3ylbTaTUBHOCTA B3aWMOJCHUCTBHUS, a HE IJWYHBIX
CHMIIATHIA;

— TIPU OCYIIECTBICHUHU TPYNIIOBOH pa0OThI OBITH KaK PYKOBOJUTENIEM, TaK M YJICHOM KOMaH/bI B Pa3HBIX
poisix (TeHepaTop UACH, KPUTHK, UCIIOTHUTEIh, BEICTYIIAIOIINAN, DKCIIEPT | T.1.);

—  KOOPIWHHUPOBATH W BBIMOIHITH pabOTy B YCIOBHSIX PEaTbHOT0, BUPTYATHHOTO M KOMOMHHPOBAHHOTO
B3aMOJCHCTBHS;

—  pPa3BepHYTO, JJOTUYHO M TOYHO M3JIaraTh CBOIO TOYKY 3PEHUS C UCIIOJIB30BAHUEM aJCKBATHBIX (YCTHBIX

n HI/ICI)MGHHI)IX) SA3BIKOBBIX CPEACTB,



— pacmo3HaBaTh KOH()IMKTOT€HHBIE CHTyallUd W TMPENOTBpamiaTh KOHGIUKTHI 0 MX aKTHBHOM (a3bl,
BBICTpaWBaTh JENOBYI0 W 00pa3oBaTelbHYI0 KOMMYHHKAIUIO, H30eras JMYHOCTHBIX OIIEHOYHBIX

CY)KJICHUH.

Ilnanupyemblie npeaMeTHbIE Pe3yJbTaThl
B pe3syabTaTte n3yvenus yuedHoro npeamera «®u3nka» Ha ypOBHe CpeJHero ooumero o0pa3oBaHus:
BpinyckHuk Ha 0230BOM YpPOBHE HAYYHMTCS:

— JIeMOHCTPHpOBATh HA TPHMEpax poJib U MeCTO (GH3UKH B (OPMHUPOBAHHU COBPEMEHHOW HAY4HOMN
KapTUHBI MHpa, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHH, B NMPAKTUYECKOH NEATEIHHOCTH
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—  JIeMOHCTPUPOBATh HAa MPUMEPAX B3aNMOCBS3b MEXKIY (DM3UKOH M JPYTHMH €CTECTBEHHBIMHU HAayKaMH;

— yCTaHaBIHMBAaTh B3aMMOCBS3b E€CTECTBEHHO-HAYUHBIX SIBIICHHMH W TMPUMEHSATH OCHOBHBIC (pH3MUYECKHE
MOJIEJIN JUTSL UX OTIMCAHUsS U OOBSICHEHMUS,

— UCTOJIb30BaThb WHPOpPMAIMIO (PHU3HYECKOTO COACPKAHUS NPU PEIICHHH Y4YeOHBIX, MPaKTUYECKHX,
MPOEKTHBIX W HWCCIIEOBATENILCKUX 3a/lad, MHTErPUpYsl MHPOPMALUIO W3 Pa3IMYHBIX MCTOYHHKOB U
KPUTHYECKHU €€ OLICHHUBAS;

— pa3nuuaTh U yMETh HCIONB30BaTh B YYEOHO-HCCIIECAOBATEIBCKON JEATEIHHOCTH METOJBI HAyYHOTO
no3HaHusi  (HaOJNrofeHWe, OINMUCAHWE, W3MEPEHHWE, OKCIIEPHUMEHT, BBIIBI)KEHHE THIIOTE3bI,
MOJICIIMPOBAHKE U 1p.) U (HOPMBI HAYYHOrO TO3HAHHS ((PaKThl, 3aKOHBI, TEOPHUH), NEMOHCTPHUPYS Ha
mpUMepax UX polib 1 MECTO B HAYYHOM MO3HAHUH;

— TIPOBOJMTH TpSIMbIE W KOCBCHHBIC HW3MEHEHUS (H3NYECKUX BEIMYWH, BBIOMpas W3MEPHUTEIbHBIC
npuOOpsl C y4eTOM HEeOOXOIMMOW TOYHOCTH HM3MEPEHHH, IUIaHUPOBATh XOJ M3MEPEHHH, IOJIydaTh
3HAUCHHWE W3MEPSIEMON BEINMYMHBI M OIICHHBAaTh OTHOCHUTEIBHYIO IOTPEIIHOCTh MO 3aJaHHBIM
hopmynam;

—  TIPOBOJMTH MCCIIEIOBAHMS 3aBHCUMOCTEH MKy (PU3NUECKHMU BETMYMHAMU: IPOBOANUTH U3MEPEHUS U
ONpEneNAiTh Ha OCHOBE HCCIENOBAaHUS 3HAYCHHWE IapaMeTpoOB, XapaKTepU3YIOUIMX JaHHYIO
3aBUCHMOCTB MEX/y BETMUYMHAMH, U JICJATh BBIBOJ C YYE€TOM IOTPEITHOCTH U3MEPEHUIA;

—  HCIIOJIB30BaTh AJISl ONMHUCAHUs XapakTepa MPOTeKaHUsl (PU3MYECKHX MPOLECCOB (PU3NUECKUE BEITUUYNHBI
U IEMOHCTPUPOBAThH B3aUMOCBSI3b MEXKIy HUMH;

— WCHOJB30BATh IS ONMCAHUS XapaKTepa MPOTEKaHMs (H3MYECKUX MPOLECcCOB (pU3MUECKHE 3aKOHBI C
YYETOM TPAHUI] HX TPUMEHHMOCTH;

— pemaTth KaueCTBEHHBIC 33/1a4d (B TOM YHCIIC M MEKIPEJAMETHOTO XapakTepa): MCIHOJIb3YS MOJIEIH,
¢du3uyeckne BENMYMHBI W 3aKOHBI, BBICTPAUBATH JIOTHYECKH BEPHYIO IEMOYKY OOBSICHEHUS

(moxazarenbcTBa) MpEASIOKEHHOTO B 3a71a4e mporiecca (SIBIeHNs);



— pemate pacueTHBIE 3a/la4d C SBHO 33JaHHOW (M3MYECKONW MOJENhI0O: Ha OCHOBE aHAaJW3a yCIOBHA
3aJla4¥ BBIJENATH (PHU3NIECKYI0 MOJAEh, HAXOANUTh (PH3MUecKre BETUYNHBI M 3aKOHBI, HEOOXOTUMBIE U
JOCTATOYHBIE JIJISl €€ PEIleHHsI, TPOBOANUTE PACUETHI M IPOBEPSTH MOTydYEeHHBIN pe3yIbTaT;

— YYHATHIBATh TPAHWUIBI MPUMEHEHHS H3yYCHHBIX (U3NYECKHX MOJENel MPH pPerIeHHHd (DU3MUECKUX H
MEXMPEAMETHBIX 3a/a4;

— HWCIONB30BaTh HMHMOPMAIMI0 H TPUMEHSATh 3HAHWSA O TMPUHOHANAX pPabOTBl W OCHOBHBIX
XapaKTePUCTUKAXM3yUeHHBIX MAIIiH, MPHOOPOB M IPYIHX TEXHUYECKHX YCTPOMCTB JUIsl pEIIeHUs
MIPAKTHYECKUX, YIeOHO-HCCIIeT0BATENNFCKUX U MTPOEKTHBIX 33/1a4;

—  HCTIOJIb30BaTh 3HAHUA O (PU3NUECKUX 0OBEKTAaX U MPOLECcCcax B MOBCEIHEBHOM KHU3HHU IS oOecreueHus
0e3omacHOCTH TpU OOpalleHWH ¢ MpUOOpPaMU W TEXHUYECKUMH YCTPOWCTBAMH, Ul COXPaHEHHS
3I0POBbsl U COOJIOACHUS HOPM DSKOJIOTHYECKOTO TIOBEACHUS B OKPYXKAIOILIEH cpene, Ui MPUHSATHS

pElIECHNI B TOBCETHEBHOM KU3HU.

BoinyckHuK Ha 6230BOM YPOBHE IOJYYHT BO3MOKHOCTh HAYUUTHCS

—  HOHUMamb U 0OBACHAMb YETOCMHOCb DUIUYECKOU Meopull, Pasiudams epaHuybl ee NPUMEeHUMOCHU
U Mecmo 8 pady Opyaux (u3uLecKux meoputi,

—  enademb HpUeMamiu NOCMPOEHUs MeOPemuYecKux OO0KA3amenbCcme, d maKdice NpOoSHO3UPOSAHUS
ocobeHnocmell  NPOMEKaHusi  QuU3UYeCKUX SGNeHUll U NPOYecco8 HA  OCHOBe  NONYYEHHbIX
Meopemuyeckux 6bl60006 U OOKA3AMenrbCme,;

—  Xapakmepu3o8amv CUCHEMHYIO C853b  MeJNHCOY OCHOBONONALAIOWUMU  HAYYHBIMU  HOHAMUAMIL
NPOCMPAHCMB0, 8peMsl, Mamepus (8ewecmeo, noie), Ogudicenue, Cuid, IHepeus;

—  8bl0GUcamb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONA2ANOWUX (DUBUYECKUX 3AKOHOMepHOCmel U
3AKOHO8;

—  CaMOCMOSIMenbHO NIAHUPOBATND U NPOBOOUMb (DU3UYECKUe IKCNEPUMEHMbL,

—  Xapakmepu3osamv 2n00AIbHbIE NPOOIEeMbl, CMOsWUe Neped Uel08eHecmEoM: IHepeemudecKue,
chipbegble, IKON02UYEeCKUe, — U POb (DUIUKU 8 Peulenul Imux npooiem,

—  pewamv NpaKmuKo-opUeHMUPOBaHHble KA4eCMEeHHble U paciemuble uzuyeckue 3a0ayu ¢ bloopom
Quszuueckol MoOenu, UCHONb3YSI HECKOIbKO (DUIUYECKUX 3AKOHO8 UMU (DOPMYT, CEA3bIBAIOUUX
u3gecmuble GuU3ULECKUe BEIUUUNDBL, 8 KOHMEKCIE MENCHPEOMEMHbIX CE53ell,

—  00bsCHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCTUKYU UZYYEHHbIX MAWUH, NPUOOPO8 U MEXHUYEeCKUX
yCmpoucme;

—  00BACHAMb YCA08USL NPUMEHEHUS uU3UYecKUx mooeneli npu peueHuu QuU3u4eckux 3a0ay, Haxooums
A0EK8AMHYI0 NPEONONHCEHHOU 3a0aye Qu3uyecKyro Moodelb, paspeuwams npobremy Kak HA OCHOGe
UMEIOWUXCS BHAHUL, MAK U NPU NOMOWU MEMOO08 OYEHKIL.

®Ou3uKa U ecTeCTBeHHO-HAYYHbIN MeTO/ NO3HAHUS MPHPOABI
Beinmycknnk Ha 02a30BOM ypOBHE HAYYHTCS:



— OOBsICHATH Ha TIPUMEpaX POJIb U MeCTO (GU3UKU B (HOPMHPOBAHUU COBPEMEHHOMN HayJHOM
KapTHHBI MUpA, B Pa3BUTUU COBPEMEHHON TEXHWUKH M TEXHOJOTHH, B TMPAKTHUYECKOW JEATEIHHOCTH
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BeinmyckHnk Ha 0a30BOM ypOBHE MOJYYHT BO3MOKHOCTh HAYYHTBCS:
—  Hemoncmpupoeamv na npumepax 63auMoceizb MedHcoy QUIUKOL U OpyeuMu ecmecmeeHHbIMU

HAyKamu.

Mexannka
Beinycknuk Ha 60a30BOM ypPOBHE HAYYHTCS:

— OOBACHATE OCHOBHBIE CBOMCTBa MEXaHWYECKUX SIBIICHHH: MEXaHW4YECKOE JBH)KCHUE,
MpsIMOJIMHEWHOE PaBHOMEPHOE M PaBHOYCKOPEHHOE [BM)KEHHE, WHEpLHs, B3aUMOJEHCTBHE Tell,
nedopManysi, HEBECOMOCTb, PABHOMEPHOE JBM)KEHHE IO OKPYKHOCTH, PaBHOBECHE TBEPIBIX TeJ,
nepeaaya JaBIICHHUS XHUIKOCTSAMH M Ta3aMH, THIPOCTaTHUECKOE AaBIICHUE, aTMOC(EepHOEe AaBJCHUE,
TUTaBaHUE Tell, MEXaHUYECKHE KOIeOaHusl, BOJIHOBEIC SIBJICHUS; HCIIOIB30BaTh (PU3MUECKHE MOZCIH MTPU
M3Y4YEeHUU MEXaHUYECKUX SIBICHUH.

— OnwuceiBaTh MEXaHHYECKHE SBJICHUS , UCTIONB3YS UL 3TOr0  (U3WYeCKHe BEIWYHMHBL: TEepeMelleHHe,
MyTh, BPEMsA, CKOpPOCTb, YCKOpPEHHE, Macca, MJIOTHOCTh, CHJIa, JABJICHHE, UMITYJIbC, MEXaHMYECKas
paboTa, KHHETHYECKasi SHEpTHsl, MOTeHIUAIbHAS SHEPT s, MEXaHUYECKasl JHEPT Ui, MOITHOCTh, MOMEHT
cwibl, KITJl npocToro Mexanu3ma, aMILIUTYZa, TIEPUOJ], 4acTOTa M (ha3a KojeOaHul, KUHETHUCCKAsI,
MOTEHIMANbHAS U MEXaHW4YeCKas SHEeprus NpH rapMOHUYECKUX KOJIE€OaHUAX, BBIHYKIAIOLIas CHJA,
JUIMHA BOJIHBI M CKOPOCTh €€ PaclpOCTPaHEHHs; UCIONb30BaTh 0003HAYCHNE (PU3MUYECKUX BETUYUH U
enuHnn (usnveckux BenuuuH B CU; mpaBUIBHO TPakTOBaTh CMBICH HCIOJIB3YEMBIX (H3MUECKUX
BEITMYUH.

— Ilonumate cMbica (U3NUECKUX 3aKOHOB: HBIOTOHA, BCEMUPHOTO TSATOTEHHS, COXPAaHEHHS HMITYJIbCa,
COXpaHEHHE MeXaHW4ecKod sHepruw, ['yka, Ilackansa, Apxumesna; ypaBHEHHHM CTaTUKH, YpaBHEHUI
rapMOHHYECKUX KoJieOaHuH, OOBSICHATH COIACPKAHME 3aKOHOB Ha YPOBHE B3aMMOCBS3H (HHU3MUECKUX
BEITMYUH.

— IlpoBoguTh mpsiMble M KOCBEHHbIE HM3MEPEHUS (U3UUECKUX BEJIMYUH, OLCHUBATH IOTPELIHOCTU
MIPSIMBIX U KOCBEHHBIX U3MEPEHUH.

— DBrimonHATE  3KCHEpPUMEHTANBHBIE HMCCIENIOBAaHUS MEXAaHWYECKHX SIBIEHHUI: MPSIMOIMHEHHOTO
PaBHOMEPHOTO U paBHOYCKOPEHHOTO MABIDKEHHH, DPAaBHOMEPHOTO JIBUKEHHS IO OKPYKHOCTH,
B3aMIMOJCWCTBUS TEN pPABHOBECHS TBEPABIX TeJ, MEXaHWYeCKHMX KoJieOaHWi; ONMCHIBaTh U
SKCTIEPUMEHTAITLHO MCCIIEIOBATh TAKUE XapaKTEePUCTUKHU 3BYKa Kak TPOMKOCTb, BBICOTAa TOHA M TEMOD.

— Pemats Qusnueckue 3amaun, NOpeAcTaBiss peLICHHE B OOLIEM BHUJE U B YHMCIOBOM BBIPa)KEHHH,
HCIIONB3Ysl 3HAHWUE 3aKOHOB: IIPSMOJIMHEMHOIO PaBHOMEPHOIO M DPABHOYCKOPEHHOTO JIBHKCHHH,
PaBHOMEPHOTO IBUXKECHHUSA IO OKPYKHOCTH, HBI0TOHA, BCEMUPHOTO TATOTEHHA, COXPAHEHUS UMITYJIbCA,
COXpaHEeHHe MexaHndeckod sHeprum, I'yka, [lackamsa, Apxumena, ypaBHEHHMH CTAaTWKH, YpaBHEHUI

TrapMOHHNYCCKUX KOJIeOaHM.



BoinyckHuK Ha 62a30BOM YPOBHE NOJIYYHT BO3MOKHOCTh HAYYUTBCSI:

Ilpusooums npumepvl NPAKMUYECKO20 UCNOAb3OGAHUS 3HAHUNL O MEXAHUYECKUX A6LeHUsAX U
@uzuueckux 3aKoHo8.

Hcnonvzosams amu 3HaHusi 8 NOBCEOHEBHOU JHCUSHU — 051 OBIMOBLIX HYIICO, 8 YUeOHOU OessmeTbHOCU,
07151 OXPaHbL 300P08bSL, H6E30NACHO20 UCTIONb308AHUS MAUUUH, MEXAHUIMOS8, MEXHUYECKUX YCMPOUCTA.
Ilpedcmasnams pe3yiomamol UsMepeHull ¢ NOMOWbI0 MabaUuy, epapuKkos u evid61ams Ha IMOU OCHOBE
amnupudeckue 3agucumocmu( Hymu om CKOPOCMU, CUNbL YIPY2OCHU OM YOIUHEHUS NPYHCUHbL, CUTLb
MpeHusi Om CUbl HOPMATbHO20 0ABleHUs, NePUO0d MaAMeMAMu4ecko2o0 MAasmHUKA om OJUHbL HUMU,
nepuooa NPYHCUHHO20 MAAMHUKA OM MACChL 2PY3a U HCECMKOCHU NPYHCUHDL).

Honumams npunyunvl Oeticmeus NPOCMbIX MEXAHUZMO8, MAWUH, UMEPUMETbHbIX Npubopos,
MexXHU4ecKux yCmpoucms.

Ocywecmenams  camoCmosmenvusili HOUCK UHGOpMaAyUuU ecmecmBeHHO-HAYYHO20 COOEPHCAHUS C
UCTIONIL308AHUEM PA3IUYHBIX UCMOYHUKOS( YUeOHbIX MeKCMO8, CHPABOUHBIX U HAYYHO-NONYIAPHLIX
U30aHULl, KOMIBLIOMEPHBIX OAHHBIX, 0Opazosamenvivix MumepHem-pecypcog ), ee 06pabomky, aHamus 6
yersix hopmuposanus coOCMEEHHOU NOUYUU NO  U3YYAeMOU meMe U GblNOJIHEeHUs Y4eOHO-

UCCe008AMENbCKUX U NnpOEeKniHblX pa60m no mMexavuke.

MouekyasipHasi GU3UKA M TEPMOJAMHAMMKA

BrinyckHuk Ha 6230BOM YPOBHE  HAYYHMTCH:

OOBSACHATH OCHOBHBIE CBOMCTBA TaKWX TEIUIOBBIX SBICHUN Kak MuQdy3us, OPOYHOBCKOE IBUKEHUE,
TEIUIOBOC JIBUKCHHE MOJICKYJ, TeIUIO0OMeH, TeIuioBoe( TePMOJIMHAMHUYECKOE) pPAaBHOBECHE,
arperaTHBIC COCTOSIHHUS BEIIECTBAa M WX M3MCHCHHUS: UCIApECHHE, KOHJICHCAINS, KUTICHUE, TJIaBICHUE,
KPUCTAJUTH3AITUS, N3MEHEHHUS COCTOSHUS UICATHFHOTO Ta3a MPU U30IPOIEcCcax.

Hcnonbs3oBaTh PU3NUECKHUE MOJICIIH ITPH W3YUYCHUH TEILJIOBBIX SBJICHHIA.

OnuchIBaTh TEIIOBBIC SBJICHHUS WUCIOJb3Ys (PU3MUECKUE BEIUYMHBI: KOJMUYECTBO BEIIECTBA, MOJISIPHAs
Macca, KOJMYECTBO TEIUIOTHI, CPEAHsIS KBaJpaTWUdHas CKOPOCTh, BHYTPEHHSISI SHEPTHS, CPEIHSA
KHHETHYECKass JHEPIUs XaoTHYEeCKOro [BWKCHUS, TeMIlepaTypa, HIaBicHHe, 00beM,  yIelbHas
TEIUIOEMKOCTh BEILECTBA, YyHAEIbHAs TEIUIOTa IUIABJICHMS, YJElbHAas TEIUIOTa IMapooOpa3oBaHMs,
a0COJIOTHAS BJIAKHOCTH BO37yXa, OTHOCUTENIbHAS BIAKHOCTH BO3MyXa, VAEIbHAS TEIIOTa CTOPAHUS
toruuBa, KIIJI TennioBoro npurartens.

Hcnonp3oBaTh 0003HaUeHNE (PU3MUECKUX BEIWYMH U enuHUI] (pr3ndeckux BennynH B CU; mpaBuibHO
TPaKTOBATh CMBICI HCITOJIE3YEMbBIX (PH3NYCCKUX BEIMYHH.

[NornmMats cMBICT (PU3MUYECKUX 3aKOHOB: COXPAaHEHHS SHEPTUHU B TEIIOBBIX Mpoiieccax (MEepBBIH 3aKOH
TePMOJMHAMHUKHY), Ta30Bble 3akoHbI(  boins-Mapuotra, ['eit-Jlroccaka, Illapns, oObeamHEHHOTO
ra3oBOr0 3aKOHA)BTOPOW 3aKOH TEPMOJMHAMUKH, YpPaBHCHHE COCTOSHHUS HJCAIBLHOIO rasza u

ocHoBHOro ypaBHenuss MKT, mpu 3TOM HCHONB30BaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHa M €ro
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MaTEeMaTHYECKOe BBIpaXKeHHE; OOBACHITH CO/Iep)KaHNWE 3aKOHOB Ha YPOBHE B3aWMOCBSI3U (DPH3MUECKIX
BEJTMYHWH.

[IpoBogauTh mpsiMBIE W KOCBEHHBIE W3MEpPEHHS (PU3NYECKHX BEIHYMH, OIEHWBATH IOTPEIIHOCTH
MIPSIMBIX ¥ KOCBEHHBIX N3MEPEHHH.

BrmonmHATE 3KCHepUMEHTa bHBIE HUCCIEAOBAHUS TEIUIOBBIX SBICHUN: AUPQPYy3uH, TEIIOOOMEHa,
W3MEHEHUS] arperaTHBIX COCTOSIHHN BEIEeCTBAa, WCCIIEJOBAHUS 3aBUCUMOCTEH MEXAYy (QU3NIeCKHMHU
BEITMYMHAMH- MAaKPOCKOMTUYECKUMH TTapaMeTpaMy TEPMOTMHAMHYECKON CHCTEMBI.

Pemarp (u3mueckue 3amaum  Ha OMpeelieHHe XapaKTePUCTHK W CBOWCTB BEIIECTB B Pa3IHIHBIX
arperaTHBIX COCTOSIHUAX, W3MCHECHMS BHYTPEHHEH SHEPTUM, COXPAHEHHUS DSHEPIMH B TEIUIOBBIX
MpoIieccax, OMpEACICHHEe MAaKpOCKOMUYECKUX MapaMeTpPOB TEPMOJAMHAMHUYECKONW CHUCTEMBI, peIlaTh
3aJladyd O TEIUIOOOMEHEe, W3MCHEHWM arperaTHBIX COCTOSHHSX BEIIECTBA WCIONB3Ys 3HaHUS

(u3NUECKUX 3aKOHOB, MIPEJICTABIISS PeIcHUe B 001IeM BHIe, IpadUUeCKH U B YUCIOBOM BBIPAKCHUH.

BbinyckHuK Ha 6a30BOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYYHUThCS:

Tlpusooums npumepvl NPAKMUYECKO20 UCNOAB308AHUS 3HAHULL O MENJO8bIX AGNCHUIX U UIULECKUX
3AKOHOG.

Hcnonvzosamv smu 3HaHus 6 NOBCCOHEGHOU JHCUSHU — 051 OLIMOGLIX HYIHCO, 8 YHEOHOU OesimelbHOCU,
0151 OXPaHbL 300P08bsL, OE30NACHO20 UCHONL308AHUS  MEXHUYECKUX YCMPOUCM8, COOa00eHUue HOpM
SKON02UYECKOU De30NACHOCIU.

Ilpedcmasnsams pe3yiomamol usmMepeHull ¢ NOMOWbIO MAbIUY, ePAPUKO8 U BbIAGIAMb HA IMOU OCHOBE
IMAUPpULECKUE 3a8UCUMOCTNU( 3A8UCUMOCTHIb MEMNePamypbl OCHbI8AHUSL OM 8PEMEHU).

Tonumams npunyunsl Oelicmeust Menio8blX MAUlUH, MAWUH, USMEPUMETbHBIX NPUOOPOS, MEXHUYECKUX
ycmpoucma.

Pewamev  3a0auu  Ha npumeHneHue nNepeo2o  3aKOHA ~ MEPMOOUHAMUKU K  U3ONPOYECCaM,
aouabamuueckomy npoyeccy, ONUCbIBAMb COCIMOSHUE CUCTEMbL 8 MEPMOOUHAMUYECKOM npoyecce.
Ocywecmenams  camoCmosmenvhbili HOUCK UHGOpMAYUU eCMecCmBeHHO-HAYYHO20 COOEPHCAHUS C
UCNONL30BAHUCM PASIUYHBIX UCTIOYHUKOS( YUeOHbIX MeKCMO8, CNPABOYHBIX U HAYUHO-NONYIAPHbIX
U30anUll, KOMINLIOMEPHBIX OAHHbIX, 0OpazosamenvHuix Unmepnem-pecypcos ), ee 06pabomky, anaius 6
yensax @popmuposanus COOCMBEEHHOU NO3UYUU NO  UYHACMOU meMe U GbINOJHEHUs. YueOHO-

uccnedosamenvckux u npoekmuuix pabom no MKT u mepmoounamuxe.

JIeKTPOAMHAMHUKA

BoinyckHuk Ha 6a30BOM YPOBHE  HAYYHTCSI:

OOBACHATHL OCHOBHBLIC CBOMCTBA QJICKTPOMATrHUTHBIX SIBIICHUI ( QJICKTpU3aluda TEJ, BSaHMOHGﬁCTBHC

3apsA0B, IMOJgpu3alusgd JUIJICKTPUKOB U IMPOBOAHUKOB, BHCKTpI/I‘leCKI/If/i TOK U YCJIOBHA €TI0

11



CYIIECTBOBAaHUSA, DJIEKTPHUUECKUN TOK B PANIMYHBIX CPENAX, MPOBOAUMOCTh MOIYHNPOBOIHHUKOB,
HaMarHAYMBAaHHE BEIIECTBA, MATHUTHOE B3aHMOJEHCTBHUE, NEHCTBUE MATHUTHOTO MOJISI HA IIPOBOJIHUK
C TOKOM M paMKy ¢ TOKOM, MarHUTHOE B3aHMOJEHCTBUE ITPOBOJHUKOB C TOKAMH, MHIYKIMOHHBIA TOK,
3JIEKTPOMArHUTHAS HHAYKIMA, JEHCTBUE BUXPEBOIO IJIEKTPHUYECKOTO OISl Ha DJIEKTPHYECKUE 3aPsIlbl,
CaMOMHIYKLUS, 3JIEKTPOMAarHUTHbIE KOJEOAaHWs M BOJHBI, MOJSIPU3ALMs BOJH, IHPSIMOJUHEHHOE
paclpocTpaHeHHE CBETa, OTPWKEHUE W MPEIOMIEHHE CBeTa, Auciepcusidé uHTepdepeHuus U
T paKkIus CBeTa.

Hcnonp3o0BaTh hu3nvecKue MOAEIH IPU HU3YyYEHHUHN 3JIEKTPOMATHUTHBIX SIBJICHUM.

OnuceiBaTh JIEKTPOMArHUTHBIC SIBICHUS HMCIOJNB3YS AJS OTOro (U3MYECKHE BEJIWYHMHBI U TOHATHS:
JNEKTPUUECKUN 3aps]], HAPsHKEHHOCTD 3JIEKTPUYECKOro MoJisl, MOTEHIMAT U Pa3HOCTh MOTEHIMAJIOB,
HampspKeHUe, JUAJIEKTpUUYecKas IPOHUIAEMOCTh BEIIECTB, €MKOCTb KOHJEHCAaTopa, JHEprus
AIIEKTPUYECKOTO TOJIS, CHJIa TOKa, COMPOTHBIICHUE, YACTbHOE COPOTHUBIICHUE BEIIECTBa, paboTa TOKa,
MOIIIHOCTh TOKa (cpemHsisi u MrauoBeHHas1), D/1C, BHyTpeHHEe CONpPOTHBIIEHHE BELECTBA, WHAYKLIUSA
MarHuTHoro mois, cwia JlopeHma, cuiga Awmmepa, MarHMTHas HpOHHUIIAEMOCTh BemecTBa, JJC
WHAYKLIWW, MarHUTHBIA TIOTOK, MHAYKTHBHOCTH, SHEPTHsl MarHUTHOTO IOJIS, SHEPTUS MarHUTHOTO
MOJIS, PHEPTHUS KOJIeOATENIFHON AJIEKTPOMArHUTHOW CHUCTEMBI, CKOPOCTb M JJIMHA 3JEKTPOMArHUTHOM
BOJIHBI, AOCONIOTHBIA ¥ OTHOCHTENBHBIA IIOKAa3aTelnd MpeJOMIICHUs, (OKYCHOE pacCTOSHUE,
ONTHUYECKas CHia JIMH3BI, Pa3HOCTh X0Ja, IUIOCKOCTBH MOJISAPH3ALHNH.

Hcnonb3oBaTh 0003Ha4YeHUsT PU3MUECKUX BEIMYMH U eOUHUL (pu3ndeckux Benuuud B CU, npaBuibHO
TPAKTOBATh CMBICI UCIOJIb3yEMBIX BEITMYNH.

[lonumate cMbICT (HU3MYECKHX 3aKOHOB: COXPAaHEHHMS 3JeKTpUueckoro 3apsana, Kymona, Oma s
y4JacTka Ienu W TOJMHOW (3aMkHyTou menu), JDkoyms- JleHIa, SMEKTPOMArHUTHON WHIYKIIMH,
MPSIMOJIMHENHOIO PACIPOCTPAHEHUs] CBETa, HE3aBUCUMOCTH CBETOBBIX ITyYKOB, OTPaKCHHS CBETA,
NpENOMJICHUSI CBETa, NpUHLUIOB: ['roiireHca, I'roiireHca-dpeHens; yclIOBHM HHTEPBEHIIMOHHBIX
MaKCUMyMOB 1 MUHMMYMOB; YpaBHEHHE T'apMOHMYECKHX KojeOaHUH B KOHTYpe; ¢opmyinsl TomcoHa,
OOBSICHATH COZIEpKaHNE 3aKOHOB Ha YPOBHE B3aUMOCBSI3U (PU3MUECKUX BEITMUHUH.

Onpenenars HamnpaBiI€HUA: KYJIOHOBCKHX CHJI, HANPsDKEHHOCTH JJIEKTPHYECKOTO TOJI, MarHUTHOM
WHIYKIIMM, MAarHUTHOM COCTaBIAOIIEN cuiibl JIOpeHIa, MarHUTHBIX JIMHUM TOJdS TMPOBOJHUKOB C
TOKOM, CHJIBI AMmrepa, WHAYKIMOHHOTO TOKa( HCHONb3yd mpaBuio JleHma), xonm mydedl mpu
MOCTPOCHUHN M300paKeHHI B 3€pKajl U TOHKUX JINH3aX.

[IpoBOaUTH MpsiIMbIE W KOCBEHHBIC W3MEpPEHUs (U3UYECKUX BEJMYUH, OIICHUBATH IOTPEUTHOCTU
IPSIMBIX ¥ KOCBECHHBIX U3MEPECHHI.

PaccuuThIBaTh CONPOTHBIIEHUE CHUCTEMBI, COCTOSIIEH M3 HECKOJIBKHX IPOBOJHUKOB COCIUHEHHBIX
MEXTy COOOH.

PaccmarpuBaTh nporeccel, IPOUCXOAAIINE IPU TApMOHUUYECKUX KOJIeOaHUSIX B KOHTYpE.

OOBSCHITH ONTUYECKYIO CHCTEMY TJja3a, sBJICHUE aKKOMOJAIWK, BOSHUKHOBEHUE Je()eKTOB 3peHHs (

6J'II/130py1(OCTB n ):[aJ'ILHO30pKOCTB) M CIIOCOOBI MX I/ICHpaBHCHI/IH).
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— IlpuBOIUTH YCIOBHSI, KOTOPHIM JIOJDKHBI YAOBJIETBOPSITH KOTEPEHTHBIE MCTOYHUKU, PAcCMATPHBATH
cxemy ompita HOnra mo HaOmomeHWo — WHTepdEpeHIHH, HaOM0IaTh  BO3HUKHOBCHHC
MHTEePPEPCHIIMOHHON KApTHHBI B TOHKUX IUICHKaX, Kojen HhroToHa.

— BBIMONHATE 3KCIEpPUMEHTANBHBIE HCCIECOBAHUS 3JCKTPOMArHUTHBIX SIBICHUH: DJIEKTPH3AIUHN TE,
B3aMMOJICHCTBUSL 3apsJIOB, MOTCHIMANA 3apsHKEHHOTO TPOBOJHUKA, MOJSIPU3AIMU  JTUIJICKTPHKA,
MPOTEKAHUST DJJIEKTPHUYECKOTO TOKA, JCHCTBHUS KMCTOYHHMKA TOKA, MATHUTHOTO B3aWMOJICHCTBHUSL,
JJICKTPOMArHUTHOW WHAYKIMH, OTPKCHHS M TPEIOMJICHUS CBETA, BOJHOBBIX CBOWCTB CBETA;
WCCIIEIOBAHUS 3aBHCUMOCTEH MEXITy (QU3NYCCKUMH BEIUYMHAMU, MPOBEPKU TUIIOTE3 NPU HU3yYCHUH
3aKOHOB: COXPaHEHUs dIeKTpuueckoro 3apsaa, Kynona, OMa ans ydacTka Ienu, 3JeKTPOMarHUTHOH
MHOYKILWH, IIPEIOMIIEHUS CBETA.

— Pemars 3amaun, uCTHONB3ys 3HAHWE 3aKOHA COXPAHCHHS  DJICKTPHYCCKOTO 3apsja, NPUHIUNA
CYIICPIO3UIIMU 3JICKTPUUCCKUX TMoyel, 3akoHOB Kysiona, OMma Juisi yyacTKa IIENH TOJHOW IICTIH,
[xoyns-Jlenna, 371€KTPOMAarHUTHOM HMHIYKLUU, NMPSIMOJMHEMHOIO PACHpPOCTPAaHEHUs, OTPAXKEHUS U
MpeJOMIICHUSI CBETa; ypaBHEHUS TapMOHHMYECKHX KoieOaHMi B KOHType, (opmynbl TomcoHa,

(hOopMyJIbI TOHKOW JIMH3HI.

BLIHyCKHHK Ha 02a30BOM YPOBHE NOJYYMUT BO3ZMOKHOCTHb HAYYUTBLCSH:

— [Ipusooums npumepvbl NPAKMUUECKO20 UCTIOAb30GAHUSL ZHAHUL O JIEKMPOMACHUMHBIX — SIGNEHUSX U
PuaUUeCKUx 3aKOHO8.

—  Hcnonvzosams smu 3HaHUSA 8 NOBCEOHEBHOU JHCUSHU — OJis1 ObIMOBBIX HYIHCO, 8 YUeOHOU OesimelbHOCmU,
07151 OXPaHbL 300P08bsL, 6E30NACHO20 UCNIONB308AHUS  DNEKMPOOBLIMOBLIX NPUOOPOS.

— [Ipeocmasnsame pe3ynvmamol usmMepeHull ¢ ROMOWbI0 MAOIUY, 2PAPUKO8 U BbIAGTAMb HA MO OCHO8E
omMRupuyeckue sasucumocmu( emMKOCmU KOHOEHCAMopa Om PACCMOSHUSL MENCOY NIACTUHAMU,
naoOwWaou NIACMUH U 3anOJHIIOWel KOHOEHCAmop cpeobl, CUlbl MOKA OM HANPSINCEHUS MeNCOY
KOHYAaMU YYACMKA Yenu, 2NeKMmpUYecKo20 CONPOMUGTEHUS. NPOBOOHUKA OM €20 OAUHblL, NI0OWaAou
NONEPEeYHO20 CeHeHUsl U MAmepuand, yeia npelomieHus C6emoso2o nNyuka om yena nadeHus).

— [lonumamv npunyunvl Oeticmeus IeKMpUYeckux Ovimosvlx npubopos( UCMOYHUKOE MOKA,
HAcpesamenbHbiX NEMEHIN08, 0CEEMUMETbHVIX NPUOOPO8 U M.0), KOHOEHCAMOPO8 PA3IUUHBIX U008,
INEKMPOUSMEPUMETLHBIX  NPUOOPOS, MpaHcHopMamopos, INEKMPOMACHUMOG,  pere,
anekmpoosucamenell,  NOLYNPOBOOHUKOBLIX  Npubopos(  Ou0008), NPUHYUNBL  PAOUOCEA3U U
menesuoeHUs, NPUHYUNDBL OCUCMEUs. Onmuyeckux npuoopos ( npuzm, TuH3 U ONMUYECKUX CUCEM HA UX
ocHose;

—  Ocywecmenamos camOCMOAMEnbHbI NOUCK UHGOPMAYUY eCMEeCmEeHHO-HAYUHO20 COOEPICAHUSL C
UCNOML306AHUEM DAZTUYHBIX UCTHOYHUKOS( YUeOHbIX MEKCMO8, CNPAGOYHLIX U HAYUHO-NONYIAPHBIX
U30aHULl, KOMIBLIOMEPHBIX OAHHBIX, 0Opazosamenvivix Hnmephem-pecypcos ), ee 06pabomky, aHamus 6
yenax @dopmuposanus CoOOCMBEHHOU NO3UYUU NO UYHAEMOU meMe U GbINOJHEHUs YueOHO-

Uccne008amenbeKux u NPOEKNHbLX pa60m no 3ﬂ€Kmp00uHaJVluK€ u onmuke.
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OcHOBBI cIeNAJILHOI TEOPUH OTHOCUTEJIHLHOCTH
BbinyckHuK Ha 6a30BOM YPOBHEe  HAY4HUTCSI:

— OnuceiBaTh MPOTHUBOPEYMS MEXKIy NPHUHIMIIOM OTHOCHTENbHOCTHM [ammnes W 3akoHaMu
AJIEKTPOIMHAMHKH, SKCIIEPUMEHTBI [0 ONPEICIICHUI0 CKOPOCTH CBETa OTHOCUTEIHHO pazindHbix MCO.

— @opMmynupoBaTh U TMOHUMATh IOCTYJAThl CIEIUATbHOH TEOPUH OTHOCHUTENBHOCTH [anuies u
DitHmTeiina.

— TloHumarh xapakTep 3aBUCHMOCTH, CBS3BIBAIONICH OHEPTrHI0 M HMMITYJhC OE3MacCOBBIX YACTHIL;
3aBUCHUMOCTH, CBSI3BIBAIOIIEH PENATUBUCTCKIE SHEPTUIO H UMITYJILC YACTHUIIBI C €€ MAaCCOM.

—  OOBICHATH (pM3MUECKUI CMBICH BEJIHMYNH, BXOIAIINX B GopMyTy DUHIITEHHA.

BbinyckHuK Ha 6a30BOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYUYUThCS:
—  Dopmyauposams 6b1600bL U3 COOMHOWEHUL CEA3LIGAIOWUX DETAMUBUCIICKUE IHEPSUIO U UMNYILC

uacmuybvl C ee M(,ZCCOZZ, I’lpOGO()MWlb AHAIU3 NOJYYEHHbIX COOMHOWEHUIL.

KBanroBas ¢puszuka. ®u3nka aToMa 1 AaTOMHOI0 SIAPa
Beinmycknnk Ha 0a30BOM ypOBHEe  HAy4MTCH:

— OOBACHIATh OCHOBHBIE CBOHCTBa KBAaHTOBBIX sIBJICHUH: (POTOIPPEKT, CBETOBOE aBICHHE,
PaaHOaKTUBHOCTG, TTOTJIONICHNE W UCITyCKaHHE CBETa aTOMaMH, CIIEKTPHI M3IIyYEHUs W MOTJIOMICHHS,
panuOaKTUBHBIC W3IYYCHUs, SACPHbIE peakUuH, WOHU3UPYIOIIee U3Iy4YeHHE, IMpeBpallcHUe
ANIEMEHTAPHBIX YaCTHII, (PyHIaMEHTAJIbHbIC B3aUMOJACHCTBUSL.

— Hcnone3oBath pusnueckre MOIENN TPY U3YUYSCHUH KBAHTOBBIX SIBICHUI.

— OnwuceiBaTe KBAaHTOBBIC SIBICHHUS, MWCHOJIB3YS M 3TOr0 (U3MYECKHE BEIMYMHBL: CKOPOCTh
3JIEKTPOMAarHUTHBIX BOJIH, UIMHA BOJHBI U YacTOTA W3IY4EHUs, SHEPrHsl KBaHTa, moctosHHas [lnanka,
aTOMHas €JUHMLA MacChl, 3apsI0BOE W MaccOBOE YHCIA, SHEPIUs CBA3M M yHAEIbHAs SHEPTUsl CBS3U
aTOMHOTO SI1Ipa, IEPHOJ NOTypaciaga, NOTJIOMIEHHAS 1032 U3TY4YEeHHUs, MOLTHOCTD MOTJIOIICHHOM J03bI,
SKBUBAJICHTHAS 103A.

— Hcnonb3oBathk 00603HaueHNs (PU3HMYECKUX BEIWYHMH U eAMHUI] pu3ndeckux BeanmunH B CU, mpaBuibHO
TPAaKTOBATh CMBICIT CIIONB3yEeMBIX (PU3HIECKUX BETHUYHH.

— OmmceiBaTh JTBOWCTBEHHYIO TNIPHUPOAY CBETa, OOBACHATH €€ HAa OCHOBAaHMM TUIOTE3bl J¢ bpoiims;
MOHMMaTh OCOOCHHOCTH MHKPOOOBEKTOB, H3Yy4aeMbIX KBAHTOBOH MEXaHHWKOH, HEBO3MOXHOCTb
MOJHOCTBIO ONHCATh HMX C IIOMOLIBIO KOPHYCKYJISPHOW WM BOJHOBOW MOJAENH: OOBACHATH
B3aMMOCBS3b (PU3MUECKUX BEJIUYHMH B COOTHOIICHHUAX HeonpeaeaeHHocTe [ eitzenOepra.

— IlpuBomuTH TpPUMEpPHI SBJICHHH, MOITBEPKAAIOIINX KOPITyCKYJISIPHO-BOJHOBOW /yain3M, NPHMEpHI

SKCIIEPUMEHTOB, MOITBEPKIAIOIINX TUIIOTE3Y Je-bpoiins.
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— Ilonumate cMbicT (U3MYECKUX 3aKOHOB M IIOCTYJIAaTOB JJsl KBAHTOBBIX SBJICHUH: 3aKOHOB
¢doroadexra, nocrynaros bopa, 3aKOHOB COXpaHEHUS SHEPTUH, JTEKTPUUECKOI0 3apsiaa, MacCOBOTO U
3apsA0BOTO YHCEN, 3aKOHA PaIMOaKTHBHOTO paclaia, ypaBHeHUs OWHmTeHHa mns ¢orodddexra,
OOBSICHATH CONIEPKAHNE 3aKOHOB Ha YPOBHE B3aUMOCBSI3U (PU3UYECKUX BEJIMUHUH.

— PemaTs 3a1a4n ¢ UCHIOIB30BAHUEM 3aKOHOB COXPAHEHUS SHEPIHUH, 3JEKTPHUUECKOI0 3apsiia, MacCOBOIO
U 3aps0BOTO YHCEl, 3aKOHA PaJliOAKTUBHOIO pacnaza .

— IloHumare NpUYMHBI PAagUMOAKTHBHOCTH, CHOCOOBI PaJMOAKTUBHOIO pacnana, OOBSICHATH IIpaBUiIa
CMEIIECHHUS IIPY PalMOaKTUBHBIX pacnaaax.

— IloHumaTp NpUHLKN TO3UMETPA.

— Ilonumarp 3KOJIOTHYCCKUEC HpO6HCMbI, BO3HUKAKOIIHNEC Inpu HUCIIOJIB30BaHUU ATOMHBIX
anektpoctaHIMA(ADC). IlyTn pemenus 5THX MpoOieM, MEPCHEKTHBHI HWCIOIB30BAHUS aTOMHOU

SHEPTeTUKH.

BbinyckHuK Ha 6a30BOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYYHUThCS:

—  IIpusooums npumepuvl npakmu4ecko2o UCNOIb308AHUSL SHAHUL O KEAHMOBBIX AGIEHUAX U PUIUYECKUX
3aKOHAX; NPUMepbl GIUAHUA PAOUOAKMUBHBIX USTYUEHUI HA HCUBbIE OP2AHUIMbL, UCNONL308AMb MU
3HANUA 8 NOBCEOHEBHOU HCU3HU — 6 DBIMY, 8 YUeOHLIX Yensax, Olsl COXPAHEeHUs 300P08bs U CODNI00eHUs
PaAoUayUOHHOU 6e30nACHOCT.

—  Ionumams npunyun Oeticmeusi 1a3epos, NPUEOOUmMs NPUMepsl UCHOIb308AHUSA COBPEMEHHBIX 1A3EPHbIX
MEXHON02UL, NOHUMAMb OCHOBHbIE NPUHYUNDL, NOTOHCEHHbIE 8 OCHOBY PabOMbl AMOMHOU SHEPLeMUKU,
UBMepUmMenbHuIX npubopos, usuyeckue OCHOBbL UX pPAbOMbL, UCNONbL308AHHbIE NPU UX CO30AHUU
MOoOenu U 3aKOHbL PUSUKU.

—  Obwacuams  ocnosHble noaodcenuss meopuu bopa ons  amoma 6odopooda, ucnonv3osams
9Hepeemu4ecKyro Ouazpammy 0 0ObACHEHUs CNEeKMPO8 UCHYCKAHUS U NO2TOWEHUs. AMOMA 8000POOd.

—  Paccmampusamv  memoowr pecucmpayuu  UOHUSUPYIOWUX PAOUOAKINUBHBIX SAOEPHLIX  U3LYYEHULL
MemoObl 3auumsl OM PA3HBIX U008 PAOUOAKMUBHO20 U3TYYEeHUs.

—  Pewams 3a0auu ucnonvsysa 3naunue ypasuenus Junwimenina 04 gomosghgexma, nocmynramos bopa.
Ilpasuna xkeanmosanus, 3aKOHO8 PAOUOAKMUBHO20 PACNAOd, NPAsuil CMeujeHus npuaisga u bema-
pacnadax. 3aKoHO8 COXPAHEHUsl INeKMPULEeCcKo20 3apsaod. JHepeuu U — UMNYAbCA NPU SAO0EPHbIX
peaxkyusx.

—  Ocywecmenams CamoCmosmenbhblil NOUCK UHDOPMAYUU ecmecmeeHHO-HAYYHO20 COOEPHCAHUs C
UCNONIL306AHUEM DA3IUYHBIX UCTMOUYHUKOS( VUEOHbIX MeKCMO8, CRPABOUHBIX U HAYYHO-NONYIAPHBIX
U30aHUl, KOMIBIOMEPHBIX OAHHBIX, 00pazoeamenvhblx Hnmephem-pecypcos ), ee 06pabomky, aHaius 6
yenax popmuposanus coOCMBEHHOU NOUYUU NO U3YYAeMOU meme U BbINOJHEHUs Y4eOHO-

UCCre008amMeNbCKUX U NnpPOEeKNnIHblX pa6om NnO K6AHMOBbLIM ABTNEHUSM.

Ctpoenue Becenennoii
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BoinyckHuK Ha 6230BOM YPOBHE  HAYYHTCSI:

— IloHnmaTte  OCHOBHBIE METOJBI HCCIEIOBAHUS YHAJICHHBIX OOBEKTOB BceenenHoil. OnmuchBaTh
ctpykrypy ConHua u ¢usndeckue mpouecchl, npoucxoasmme Ha CoinHIle; 00BSCHATH 0COOEHHOCTH
crpoenust Connevnoit cucteMbl( ConHIa, TIIaHET, HEOECHBIX TeN), ABWKCHUS TUIAaHET U HeOECHBIX TeJ(
acTepousioB, KOMET, METEOPOB).

— IlpuBomuth (¢u3MUECKHE XapaKTEPUCTUKK 3BE34 W paccMaTpuBaTh (U3UUECKUE IPOLECCHI,
MPOUCXOISIINE CO 3BE3/IaMU B IPOLIECCE IBOJIOLUHU.

— Ilonmmats 0coOEHHOCTH CTPOCHUA FaﬂaKTI/IKI/I, APYTUX 3BE3JHBIX CUCTEM, MAaTCPUHN Bcenennoii.

BeinmyckHnk Ha 0a30BOM ypPOBHE MOJYYHT BO3MOKHOCTh HAYYHTBCS:

—  Vkasvieamv obwue ceolicmea u paznuuus niaHem 3eMHOU SPYNnvl U NJIAHEem-2UeAHmos8, MAIbIX mel
Conneynotl cucmembl u OOLUIUX NIAHEM.

—  Hcnonvzosame kapmy 36e30H020 HebA Npu aCMpPOHOMUYLECKUX HAOTHOOCHUSX.

—  Bocnpoussooums eunomesy o npoucxoocoenuu — CoaHeuyHOU cucmemvl,  ORUCHIBAMb IBOIIOUUIO

Bcenennoii coenacno eunomese bonvuiozo é3puisa.

COJEP)KAHUE YYEBHOI'O ITPEJIMETA «®U3UKA»
Du3NKa U eCTECTBEHHO-HAYYHbIH MeTOJ IIO3HAHUSA NIPUPObI

®dusuka — QyHIaMeHTaIbHas HayKa o npupoae. MeToasl HaydHOTro UcCiIeJOBaHUs (PU3NYECKUX SBICHUM.
MopenupoBanue GuU3NIecKUX sBICHUH U TporieccoB. GU3NUECKUiT 3aKOH — TPaHUIIBI IPUMEHUMOCTH.
dusnyecKkre TeOpUH U NPUHLIUI cOOTBeTCTBU. Ponb 1 MecTo pusrku B pOpMUPOBAHNN COBPEMEHHOM
Hay4YHOM KapTHUHBI MHpPA, B IPAKTUYECKON JAESITEIBHOCTH JIIOAEH. Dusuka u Kyismypa.

Mexanuka

Kunematuka

['paHuIBEl NPUMEHUMOCTH KITacCU4eckoi mexanuku. [lomoxkenue Tena B mpoctpancTBe. CriocoObl onucanus
MEXaHU9IEeCKOTO JBIKeHMsI. CHCTeMBI oTcueTa. BakHeine KHHeMaTHIeCKIe XapaKTePUCTHKH —
repeMeIieHne, CKopocTb, yckopenue. [Ipsimonuueiinoe paBHOMEpHOE ABMKeHHE. OTHOCHUTEILHOCTh
nBxeHus. CrnoxeHue nepeMenieHui u ckopocteil. Cpennsist ckopocTs. [IpsMonnHeiiHoe paBHOYCKOPEHHOE
nemkenne. CBoOomHOe mazienne. PaBHOMepHOE IBHKEHHE TI0 OKPY>KHOCTH. YTJI0Basi CKopocTh. [lepron u
yacToTa BpamieHus. CKOpOCTh U YCKOPEHUE PU PABHOMEPHOM JABMXKEHHUH O OKPY>KHOCTU. OCHOBHBIE MOJENIU
TEJI U IBVKCHUH.

Jdunamuka

Bsaumogeiicteue Ten. Macca. Cuna. [Ipuauumn cynepnosunuu cui. CUisl B MEXaHUKE. 3aKOHBI
Bcemupnoro Tsarorenus. J|BuxkeHue M1aHeT M HCKYCCTBEHHBIX CIIyTHHKOB. Bec Tena.
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HesecomocTts.Jlepopmartnu. Cuna ynpyroctu. 3akod ['yka. Cuina TpeHus. 3aKOH CyXOro TPEeHHUS.
WuepuuanpHas cuctemMa oTcueTa. 3aKOHbI MeXxaHuku HeloToHa.

3aKoHBI cOXpaHeHHUs

Wmiysibc MaTepHaIbHON TOYKH U CUCTEMBI. I3MEHEHHE U COXpaHEHHE UMITYIIbca. Mcnoav3oeanue 3aKkoH08
MEXAHUKU 0151 0OBACHEHUS OBUNCEHUSL HeOEeCHBIX Meal U OJI PA36UMUSL KOCMUYECKUX UCCIe008AHULL.
Mexanndeckas padbota . MomHocTs. [loreHnnansHas saeprus. Knnetudeckas sHeprus. Mexanmdeckas
SHEPTHUs CHCTEMBI TEIL. 3aKOH COXPaHEHH MEXaHHUECKOM dHeprun. PaboTa CHIIH.

CTaTHKa M THIPOCTATHKA

Pasnosecue Mamepua/zbﬂoﬁ mouxKu u meepdozo mena. Ycnosus paesrosecus. Momenm cunvi. Pasnosecue
HCUOKOCU U 2A430. ﬂeuofcenue arcuOKOCmell U 2az08.

Mexannveckne KoJe0aHuA H BOJHbI

CB00OOIHBIE U BBIHYK/ICHHBIE KOJeOaHus. Y ClIOBHS BO3HUKHOBEHUS KojeOaHnii. MexaHnueckue KojeOaHus.
JuaaMuka MexaHndecKnx Koyebannid. ['apmonndeckre xonebanns. MaTeMaTndeckuil U IPy>KUHHBINA MasTHUK.
[IpeBpamenus 3uepruu npu kojiebanusix. BeiHyxaeHHble konebdanus. Pezonanc. MexaHndeckre BOIHBL 3BYK.
CBoiicTBa BOJIH M OCHOBHBIE XapaKTEPUCTUKH. DHEPTHUs BOJIHBI.

MouekyasipHasi GU3UKA U TEPMOIMHAMHKA

Monexkynapao-kunetndeckas teopusi (MKT) crpoenus BemiecTBa U ee 3KCIEPUMEHTAIbHBIE JOKA3aTEIbCTBA.
Pasmepst monekyn. BpoyHoBckoe nBwkeHne. CHibl B3aUMOACHUCTBHS MOJIEKYJ. ADCOJIOTHAs TeMIiepaTypa Kak
Mepa cpedHeld KHHETHYEeCKOM SHEpruM TEeIJIOBOTO JBM)KEHHUSI YacTHL BeliecTBa. MoJenb HACAIBHOIO rasa.
HaBnenue raza. OcHoBHoe ypaBHeHue MKT VYpaBHeHHE COCTOSHUS HIEaNbHOrO ras3a. YpaBHEHHUE
MenneneeBa—Kianeitpona. ['a30BbIe 3aKOHBI.

ArperatHbie COCTOSHUS BemiecTBa. Mooenv cmpoenus scuokocmeii. HaceleHHbIN map. BrnaxHocTh Bo3myXa.
CBOIiCTBa KUIKOCTEH U TBEPJBIX TElL.

TepMoauHaMuka

BayTpennss sHeprus. Paborta u Temonepenaya kKak crocoObl M3MEHEHHs] BHYTpPEHHEH sHepruu. [lepBbrit
3aKOH TepMoIWHaMUKH. I[IpuMeHeHre MepBOro 3aKOoHA TEPMOIMHAMHUKHA K m3ompolieccaM. HeobpatumocTs
TEIUIOBBIX TIpoIieccoB. [IpWHIUIIBI EHCTBUA TEIUIOBBIXMAIMH. BTopoit 3akoH TtepmoamHamuku. KIII
TEIUIOBBIX JIBUTATEICH.

DJIeKTPOAMHAMHUKA
DJIeKTPOCTATHKA

ONeKTpu3anus. DICKTPUICCKUHN 3apsi. 3aKOH COXPAHCHHS DIICKTPHUECKOTO 3apsiia. IJIEKTPUIECKOE TIOJe.
3akon Kymona. HampspkeHHOCTE 3iIeKTpocTaTideckoro moiist. [lpuanmn cymeprio3uniny monei.  [IpoBogHuKH,
MOJTYTIPOBOJHUKN W JHUANEKTpUkH. PaboTa anmektpocraTwueckoro mois. [loTeHmuan 3JIeKTpOCTaTHIECKOTO
nonsa.  KonzaeHncatop. DieKTpoeMKOCTh KOHACHCATOpa. DHEPTUS IIEKTPHUECKOTO TOJIS.
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[TocTOSIHHBIN DJIEKTPUUIECKUAN TOK. DJIEKTPOMBIDKYIIAs chia. 3akoH Oma JIs TIOTHOM IENH. DJIeKTPHISCKUH
TOK B IIPOBOJTHUKAX, DJICKTPOJIMTAX, MOJYIPOBOJHHUKAX, ra3ax u Bakyyme. Ceepxnposooumocme.

IlocTOsIHHBIN TOK

[loctosHHBIN anmekTprdeckuil Tok. 3akoH Oma I yd9acTka enu. PaboTta n moutHOCTs TOKa. 3akoH J[Koyrs-
Jlenna. OnextponBukymas cuina. 3akoH Oma g nonHoit nenu. CompotuBienue. IlocnenoBaTenbHoe U
MapajulelIbHOe  COCTMHEHHWE IPOBOMHHUKOB.. ODJEKTPHYECKHH TOK B  IMPOBOAHHUKAX, 3JIEKTPOJUTAX,
MOJYTIPOBOJHUKAX, T'a3axX U Bakyyme. Ceepxnpogooumocma.

MarsnuTHoe moJie

MarnutHoe nosne. Bzaumoneictsus TokoB. MHIyKIMs MArHUTHOTO 10JIA. [[elicTBME MAarHUTHOTIO OIS Ha
MIPOBOIHUK C TOKOM H JIBIXKYIIIYIOCS 3apsbKeHHYIo yactuily. Cruna Amrrepa u cuna JlopeHna.
DNeKTPOU3MEPUTENBbHEIC TPUOOPHI. MarHUTHBIC CBOVICTBA BEIISCTRA.

DJIeKTPOMATHUTHAS MHAYKIUS

SIBneHue >eKTPOMarHUTHOM UHAYKIUHA. MarHUTHBIA MOTOK. 3aKOH 3JIEKTPOMAarHUTHON MHAYKLIUH.
OnexkrpomarautHoe nonue. [lepemennslii Tok. /lpasuno Jlenya. SIBnenne caMoMHAyKUuU. IHIYKTUBHOCTS.
DHepaus 31eKMpoMaAsHUMHO20 NOJIAL.

JJIeKTPOMATHUTHBIE KOJe0AHUS M BOJIHBI

OnexkrpomarHutHele kojeOanus. KoneOarenbHelii xoHTyp. IlpeBpaiienue sHepruu mpu 3JIEKTPOMArHUTHBIX
KoneOaHusIX. AHAJOTHA MEXIY MEXaHHUYSCKMMU U 3JICKTPOMAarHUTHBIMM KonebaHusmH. llepemeHHbII
anekTpuueckuil Tok. IIponsBoacTBo, nepegaua u norpediaeHue ekrposneprun. TpancopmaTopsl.

OnexTpoMarHuTHele BonHBL. Illkama amekTpoMarHUTHBIX BOJH. CBOMCTBa 3IE€KTPOMArHUTHBIX  BOJIH.
Juana3oHbl 3JEKTPOMATHUTHBIX HW3JIYYEHHH M WX MpakTHYeckoe NpuMeHeHue. llepemada uHpopMmamum c
IIOMOILBIO 3JIEKTPOMATHUTHBIX BOJIH.

FCOMeTpH‘leCKaH OIITUKA

l'eomerpuyeckass onrtuka. VCTOYHUKH cBeTa. 3aKOH NPSIMOJIMHEHHOTO pacnpoCTpaHEHUs] CBETAa. 3aKOH
oTpaxkeHus: cBera. [locTpoeHue M300pakeHUs B IUIOCKOM 3€pKaje. 3aKOH NIpeioMieHHs cBera. Jlucmepcus
cBeta. Jlun3el. OnTuueckas cwia nuH3bL [locTpoeHue m3oOpakeHuil B muH3ax. ['ma3 u 3penue. Onrtudeckue
pUOOPEIL.

BoaHoBasi onTHKa

BouHoBbIe cBolicTBa cBeta. BonmHoBoi#i ¢ponT. [punnun ['toiirenca. Matepdepennus. Jucnepcus. Judpaxims.
Hudpaxuronnas pemetka. [lonepeunocts cBeToBBIX BosH. [lonsiprsanus cBeta.

OCHOBBI CIENMATBHON TEOPUU OTHOCUTEJILHOCTH
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HMHBapraHTHOCTH MOYJISI CKOPOCTH CBeTa B BakyyMe. [IpuHITMT OTHOCHTENbHOCTH DHHIMITEHA. CBS3h MacChl U
SHEPrUY CBOOOIHOMN YaCTHIIBI. DHEPTHUs TIOKOSI.

KBanToBas ¢pusuka. @usnka aToMa 1 aTOMHOI0 sApa
KBaHTbI 1 aTOMBI

CeeroBbie kBaHTHL. [umoresa M. [lnanka. ®otosnektpuueckuii 3ddexr. YpaBHeHwe DiHIITEHHA IS
dbororpdexkra  Doton. JlaBnermme cBeta.  KopmyckymspHo-BomHOBOW — ayamusMm.  CoommuouteHue
Heonpedenennocmell I eiizenbepea.

[Inanerapras momens atoma. Teopusi bopa.Cnextper mznmyderms. CrekTpsl moriomieHus. CreKkTpalbHBINR
ananu3. OObsSCHEHUE JTMHEHYATOro CIIEKTpa BOAOPOa Ha OCHOBE KBAaHTOBBIX MOCTyNaToB bopa.

ATOoMHOe SAAPO M JIEMECHTAPHBIC YaCTULbI

CocTaB u cTpoeHue aTOMHOTO sapa. SmepHble cribl. JleekT Macchl. DHEprus CBSI3W aTOMHBIX sifep. Bumsr
PaAMOAKTUBHBIX MPEBPALIEHUN aTOMHBIX SIZIEP.

3aKOH paJu0aKTUBHOIO pacnaja. Snepusle peakuuu. Llennas peakuus aeneHus saep. SAnepHslil peakTop.

9HeMeHTapHBI€ qaCTHUIbI. CDyH,I[aMGHTaJ'ILHLIe BBaHMOHeﬁCTBHH. }Iz[epHaﬂ OHCPIreTHKA.

Ctpoenue Becenennoii
CoaHeyHasi cucTemMa

Comnnne. Conneunas cucrema. [ltanetst u npyrue tena ConHeuHol cuctembl. COBpeMEHHBIE TPEACTABICHHS O
MIPOUCXOXKIEHUH 1 dBoIforuu COTHITA U 3BE3I.

3Be3anpl U I'anakTukn

3Be3apl. Dusnueckre XapakTepucTHKH 3Be3l. Kitaccudukanus 3Be3a. 3Be3[bl U MCTOUHUKUA WX DHEPIHU.
lanakTuka. IlpencraBaeHue o CTpOEHUU U 3BOJOLNU BeeneHHoil.

IIpumepHbIii epedeHb NPAKTHYECKUX H J1a00PATOPHBIX PadoT
(Ha BBIOOP yuHTeJIS)
IIpsimMble n3MepeHnus:

— UW3MepeHHe MTHOBEHHOW CKOPOCTH C MCIOJIb30BaHHEM CEKYHIOMEpa WIH KOMITLIOTEpa ¢ JaTYHKAMHU;
— cpaBHeHHE Macc (IT0 B3aUMOJCHCTBHIO);

— UW3MepeHHe CHII B MEXaHUKE;

—  H3MEpeHHe TeMIEePaTyPhl KUJAKOCTHHIMU U IU(POBEIMU TEPMOMETPAMHU;

—  OICHKA CHJI B3aUMOJICHCTBYSI MOJIEKYJ (METOJIOM OTPBIBA KaIleih);

— HU3MCPCHUC TCPMOJUHAMHNYCCKUX MApaMCTPOB rasa,
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— wm3Mepenne J/1C ncrouHmKa TOKa;
—  W3MEpEeHHe CHIIbI B3aNMOJICHCTBHS KaTyIIKH C TOKOM U MarHUTa MOMOIIBIO SJIEKTPOHHBIX BECOB;
—  OmpeJeNeHue Iepruoa oOpamieHrs JBOWHBIX 3Be3] (TIeYaTHbIE MaTepHalIbl ).

KocBeHHbIe U3MepeHUs:

— U3MepeHHe yCKOPEHHUS;

— H3MepeHHe YCKOPEHHs CBOOOJHOIO MaJeHus;

—  ompeJesieHHe YHEPTUH U UMITYJIbca IO TOPMO3HOMY ITYTH;

— UW3MepeHHe yJelbHON TeIUIOTHI IUIaBJICHUS JIbAA;

— UW3MepeHHe HaNpsHKEHHOCTH BUXPEBOTO 3JIEKTPUUYECKOTo Mouis (MpH HAOIIOACHUH SIIEKTPOMAarHUTHON
VHYKIIHN);

— UW3MepeHHe BHYTPEHHETO COMPOTHUBJICHUS! HICTOYHHUKA TOKA;

—  OIpeJeNIeHNe NOKa3aTeNsl IPeIOMIICHHS CPEJIbl;

— u3MepeHHe POKYCHOTO PacCTOSHUS COOMpArOIeil U paccenBaroIei JTHH3;

—  OmIpeneNieHne UTMHBI CBETOBOW BOJIHBL;

— OHOpCAcCICHUC UMITYJIbCa U SHCPIUr YaCTUIBI ITPU IBUKCHUN B MAIrHUTHOM I10JIC (HO (I)OTOFpa(I)HSIM).

Hao0aroaenue sBJIeHUM:

— HabJroIeHre MEXaHMYECKUX SBJICHUH B MHEPIMATBLHBIX M HEHHEPIUAIBHBIX CUCTEMaX OTCYETa;
—  Ha0IIo/IeHHE BBIHYK/ICHHBIX KOJICOAHHI U pe30HAHCa;

— HaOmronenue nupdysuu;

— HaOJroneHue SBICHUS SIEKTPOMArHUTHOW MHIYKLIUHY;

— HaOJroneHre BOJTHOBBIX CBOMCTB cBeTa: TG paKLusl, HHTEpEepeHLHS, NOPU3ALINS;

—  Ha0IIOIEHHE CIICKTPOB;

— BeYepHHE HaOMoAeHus 3Be31, JIyHbI U IIIAHET B TEIECKOI WM OWHOKIIb.

HccaenoBanusa:

HCCIIE/IOBAHNE PABHOYCKOPEHHOTO JBYDKEHHS C HWCIIOJNL30BAHUEM JJICKTPOHHOTO CEKYHAOMEpa WIN
KOMIIBIOTEPA C JaTUNKaMHU,

—  HCCIIeIOBaHWE JIBMXKEHHS Tella, OPOIIEHHOTO TOPU30HTAIBHO;

—  HWCCIIeIOBaHUE IEHTPAIBLHOTO YAapa;

—  HCCJICIOBaHME KaueHUsI LIMIMHIPA [0 HAKJIOHHOM MIIOCKOCTH;

—  HCClIeNOBaHUE ABWKCHIS OPOYHOBCKOHM YacTHITHI (110 TpekaM Ileppena);

—  HWCCIIeIOBaHUE H30TPOIIECCOB;

—  HCCJIEIOBaHHE M30XOPHOTO MPOIIecca U OIICHKA a0COMIOTHOTO HYJIS;

—  HCCJEIOBaHWE OCTHIBAHUS BOIBI;

— HCCICAOBAHUC 3aBUCUMOCTH HAIIPSAKCHHSA Ha IMOJII0CAaX NCTOYHUKA TOKA OT CHUJIbI TOKA B LCIIH;
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HCCIIEIOBAHNE 3aBUCUMOCTH CHITBI TOKA Uepe3 JIAMITOUKY OT HalpsOKCHUS Ha HEll;

HCCIIeIOBaHNE HarpeBaHUs BOJIBI HArpeBaTeIeM HEOOIBIIONH MOIITHOCTH;

WCCIIeIOBAHNE SIBJICHHUS JIEKTPOMAarHUTHON WHIYKIIUU;

WCCIIeIOBAHNE 3aBUCUMOCTH YTJIa TIPETIOMIICHHS OT yTJIa MaIeHIs,;

HCCICAOBAHNE 3aBHCHMOCTH PACCTOSHHS OT JIMH3BI 0 H300paKeHHS OT PACcCTOSHHUS OT JIMH3BI [0
TpenMeTa;

WCCIIeIOBaHNE CIIEKTPa BOIOPOA;

HCCIICAOBAHNE IBIKEHHUS JBOWHBIX 3Be3] (IT0 IIEUATHBIM MaTepHaIaMm).

IMpoBepka runore3 (B TOM YHcjIe HMEKHTCS HEBEPHbIE):

MpU JBWKEHUH OpycKa M0 HAKJIOHHOM IUIOCKOCTH BpeMsl MEpeMEICHHs Ha ONPEAeIIEHHOE PACCTOsIHHUS
TeM 0osblle, ueM OoJible Macca OpycKa;

MpU ABMXECHUU OpycKa 10 HAKIIOHHOH IIOCKOCTH CKOPOCTH MPSIMO MPOMOPIIMOHATBHA Ty TH;

MIpU 3aTyXaHUH KOJICOaHUI aMIUTUTyAa 00paTHO MPOMOPIHUOHATBHA BPEMEHH;

KBaJpaT CPEJHEro IepeMeIleHHss OpOYHOBCKOH YacCTHIBI MPSMO HPONOPLHHOHAJIECH BpPEMEHH
HaOmoeHus (1o Tpexam Ileppena);

CKOPOCTB OCTBIBAaHHS BOJBI JIMHEWHO 3aBHCUT OT BPEMEHH OCTHIBAHUS;

HaNpsOKCHUE NPU  [OCJIEOBATEIbHOM BKIIOYEHHH JIAMIIOYKH W PE3UCTOpa HE pPAaBHO CyMMe
HAINpPsDKCHUH Ha JIaMITIOYKE U PE3UCTOPE;

YTOJI IPEJIOMIICHHSI PSMO MTPOTIOPIIMOHANICH YTITy TaICHUS;

IIPpY TIJIOTHOM CJIOKEHUHU IBYX JIMH3 ONTUYCCKHUE CUJIbI CKIIAAbIBAIOTCS,

KoHcTpyupoBanue TeXHU4eCKMX YCTPOMCTB:

KOHCTPYHMPOBAHUE HAKJIOHHOH TUIOCKOCTH ¢ 3amaHubiM KI1/T;

KOHCTPYHPOBAHUE PHIYAKHBIX BECOB;

KOHCTPYMPOBaHHE HAKJIOHHOW TIOCKOCTH, TI0 KOTOPOH OPYCOK JBHIKETCS C 33JJaHHBIM YCKOPEHHUEM;
KOHCTPYHPOBAHHUE DIICKTPOABUTATEIIS;

KOHCTpyHpOBaHHE TpaHchopMaTopa;

KOHCTPpYHUPOBAHNUEC MOJC/IN TCIICCKOIIa W MUKPOCKOIIA.

TEMATHYECKOE INIAHUPOBAHUE C YKASAHUEM KOJIMYECTBA YACOB, OTBOJANMBIX

HA OCBOEHME KAXKJI0OH TEMBI

TEMA 10 KJIACC 11 KJIACC uTror
®Ou3uKa U ecTeCTBeHHO-HAYYHBIN MeTO/ IO3HAHUS 2 (2)
NPUPOALI
MexaHuka 37 7 44
Kunemaruka 14
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Junamuka 12
3aKOHBI COXpaHCHUS B MEXaHUKE 9
CraTtuka ¥ THAPOCTATHKA 2
Konebanus u BoTHBI 7
MouJekyasipHast (pu3nKa U TEPMOAUHAMHKA 15 15
MonexkynsapHas puzuka 10
TepmomnHaMuka 5
DJIeKTPOIMHAMHUKA 14 35 49
DJIIeKTpOCTaTHKA 7
ITocToSIHHBIN TOK 7
MarsurHoe 1oJje 7
DneKTpoMarHuTHasI HHIYKIHS 8
DNeKTpOMarHuTHRIE KOJIeOaHUS ¥ BOJHEI 7
I'eomeTpuyeckas onruka 7
BonnoBas ontuka 6
OcHOBBI CIENMAIBLHON TEOPUN OTHOCUTEIBLHOCTH 2 2
KeanroBasi puzuka. ®u3nka aroMma 1 aTOMHOI0 16 16
siapa
KBaHTBI 1 aTOMBI 7
ATOMHOE SITPO U 3JIeMEHTapHbIE YaCTHIIBI 9
Ctpoenne Beenennoii 8 8
ConHedHas cuctema 3
3BE3/IbI U TATAKTHKH 5
HUTOI'O 68 68 136
KanengapHo- TeMaTH4ecKo€e IUIAHUPOBAHUE
10 xknacc

Ne Ne du3uKa U eCTECTBEHHO-HAYYHbIN MeTO/ MO3HAHUS MPHPOIBI

ypoKa

1 1 dusuka — pyHIaMeHTaTbHAS HayKa O pupojie. MeToabl HAyYHOTO HCCIIeIOBaHMS

(usnueckux sBneHuin. MojenupoBanue pU3NUECKUX SIBICHUH U TIPOIIECCOB.
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®uU3NYECKUil 3aKOH — FPaHUIbl IPUMEHUMOCTH.

2 2 duznueckue TCOPUH U MPUHIIUIT COOTBETCTBHSL. Posib 1 MeCTO (u3uKku B
(hopMUPOBAHUH COBPEMEHHOW HAYYHON KapTUHBI MUPA, B IPAKTUIECKON ACATEITHHOCTH
moaei. Qusuka u Kyabmypa.

Mexanuka 31

Kunemaruka 14

3 1 I'paHuLBl IPUMEHUMOCTHU KJIACCUYECKON MexaHuKH. [looxeHue Teaa B IpOCTPAHCTBE.
Croco0bl OMHMCaHUsT MEXaHUYECKOTO JIBIKeHMsI. CUCTEMBI OTCYETA.

4 2 Baxneiimme knHeMaTHYECKUE XapaKTEPUCTHKH — TIEpEMeIlleHre, CKOPOCTb,
YCKOpEHHE.

5 3 [IpsimonuHeliHOEe paBHOMEpHOE MBHKEeHHE. OTHOCHTENBHOCTH IBIKEeHUs. CloKeHHue
MEePEMEILIEHUI U CKOPOCTEN

6 4 CpenHss CKOpOCTb

7 5 [IpsimonuHEelHOE PaBHOYCKOPEHHOE JIBIKCHHE.

8 6 [IpsimonuHElHOE PAaBHOYCKOPEHHOE IBIKECHHE.

9 7 Jlaboparophas padota Ne 1 « Onpenenenue yCKOpeHus Tela Mpu NPSIMOITMHEHHOM
PaBHOYCKOPEHHOM JBM>KECHUI

10 8 CB00OJHOE TTajIcHHE

11 9 CBobOoHOE nasieHne

12 10 Jlaboparophas padota Ne 2 «OmnpeieneHrue BbICOThI OAbeMa Telia, OPOIICHHOTO
BEPTHKAIILHO BBEPX»

13 11 PaBHOMEpHOE NBUKEHUE IO OKPYKHOCTHU. YTIIOBasi CKOpocThb. [lepuon n yactora
BpalleHus.

14 12 CKOpOCTh M YCKOPEHHUE TPY PABHOMEPHOM JIBIDKCHHH 110 OKPY>KHOCTH

15 13 OCHOBHBIE MOJICITH TEJ ¥ IBI)KESHUH.

16 14 Kontponsnas padora Ne 1 mo reme « Kunemaruka
Jdunamuka 12

17 1 Bsaumogeiicrsue ten. Macca. Cuna. [IpuHnun cynepno3unuu cui.

18 2 Cunsl B MEXaHUKE

19 3 HueprmanpHas cucTeMa oTcdeTa. 3aKOHB MexaHuku HeroToHa.
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20 4 3axoH BeeMupHOTO TSATOTEHUS
21 5 JIBrKeHHe TUTaHeT W NCKYCCTBEHHBIX CITYTHHKOB.
22 6 Bec tena. HeBecomocTs.
23 7 Hedopmanuu. Cuna ynpyroctu. 3akoH I'yka
24 8 Jlabopartophast pabota Ne 3 «/3mMepeHune >KeCTKOCTH NPYKHUHBD)
25 9 Cuna Tpenus. 3aKOH CyXOro TPEHHUSI.
26 10 JlaboparopHas padota Ne 4 «/3mepeHne KO3QPUIIMEHTA TPESHUS CKOIBKESHUS
27 11 3akoHbl MexaHuKH HproToHa. Perienue 3amauy.
28 12 KonTtponbehas padora Ne 2 o teme «/{nHamukay
3aKoHBI COXpaHEeHHUsI B MeXaHUKe 9
29 1 NmMriynsc MaTepualibHOM TOYKU U CHCTEMBIL. MI3MeHeHrne 1 cCoXpaHeHHe UMITYJIbCa.
30 2 Hcnonvzosanue 3axon06 mexanuku 0isi 00bACHEHUs 08UNCEHUS HeOeCHbIX el U 014
Pazeumus KOCMU4eCKUux uccie008aHull.
31 3 Mexannyeckas pabota . MOIITHOCTh
32 4 [lotennmanpras sHeprus. Kunetnaeckas sHeprus
33 5 MexaHnueckasi 3HEpPrusl CHCTEMBI TEIL.
34 6 3aKOH COXpaHEHUSI MEXaHUUECKOH SHEPrUH.
35 7 JlaboparopHas padota Ne 5 « M3yueHue 3akoHa COXpaHEHHS MEXaHHUYCSCKOM SHEPTHI»(
WIH «ONpeAeneHne sHePrumn 1 MMMNybca No TOPMO3HOMY NYTU»)
36 8 Pabora cwiel. Pemenue 3amau
37 9 KonTponbaas pabora Ne 3 1o Teme «3aKOHBI COXpaHSHUSD»
CraTuKa M THIPOCTATHKA 2
38 1 PaBHOBecHe MaTepraIbHON TOYKH M TBEPJIOTO TeNa. Y CIIOBHSI paBHOBECHs. MOMEHT
CHUITBL.
39 2 PaBHOBecue xuaKocTy ¥ ra3a. [|BukeHne )XUIKOCTESH U ra30B.
MouJuexyasipaasi pu3UKa U TEPMOAUHAMHUKA 15
MouJgekyasipaas pu3nka 9
40 1 MonekynsapHo-kunetnueckas — Teopust (MKT)  crpoenus BemectBa © ee
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SKCIIEPUMEHTANbHbBIE J0Ka3aTenbcTBa. Pasmepsl Monekyn. BbpoyHOBCkoe aBIKEHHeE.
Cuibl B3aUMOJCHCTBUS MOJIEKY.

41 2 AOcomoTHasl TeMmeparypa Kak Mepa CpeJHed KHHETHYEeCKON JHEPruM TEeIUIOBOTO
JIBUKEHHS YaCTHUI BEIIECTBA.

42 3 Mognens uaeanbHoro rasa. Jlasnenue rasza. Ocaopaoe ypasaenue MKT

43 4 YpaBHEHHE COCTOSIHHA UACAIBHOTO ra3a. Y paBHeHnEe MeHneneeBa—KnanelipoHa.

44 5 T"a3oBbI€ 3aKOHBI

45 6 JlaGoparopHast pabota Ne 6 «DkcniepuMeHTaIbHas IpoBepKa 3akoHa [ eii-Jlroccaka»

46 7 ArperaTHble COCTOSHUS BewiecTBa. Modenb cmpoenus sHcuoKocmei

47 8 Hacepiuenssiii nap. BiaxHocTh Bo3ayxa.

48 9 CBoiicTBa JXUIKOCTEH U TBepbIX Te. Pemenue 3anad.

49 10 Koumponvuaa paboma Ne 4 no meme « Monexkynapuasn puszuray
TepMoauHamMuKa S

50 1 BuyTpennss sueprus. Pabota u Temonepenaya kak crnoco0Obl U3MEHEHHSI BHYTPEHHEH
SHEPTHUH.

51 2 [TepBblii 3akOH TepMOAUHAMUKH. [[puMeHeHnE EPBOTO 3aKOHA TEPMOANHAMUKH K
M30MPOIIeCcCaM.

52 3 HeoOpaTuMoCTh TEIUIOBBIX MpoieccoB. [IpHHIMIBI JACWCTBUS TEIUIOBBIXMAIIIHH.,
BTopoii 3ak0H TepMOAMHAMUKY

53 4 KIIJI] TemnoBeIX ABUTrareneil. Pemenue 3aga4

54 5 Kontponbnas padora Ne 5 o Teme «MoutekyJ/isipHasi (pU3MKAa M TEPMOAUHAMUKAY

DJIEKTPOAHMHAMHUKA 14

DJIEKTPOCTATHKA 7

55 1 OnekTpu3anusa. DNEKTPUUECKUH 3apsil. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOrO 3apsja.
DneKTpHYECKOE TOTIE.

56 2 3akoH Kynona. HanpsikeHHOCTB 3nekTpocTatndeckoro noss. [IpuHnun cynepno3unun
TOJIEH.

57 3 IIpoBoAHMKH, TOTYNIPOBOAHUKH U AUIIEKTPUKH.

58 4 Pabora snexTpoctarinyeckoro mosis. [IoTeHIman 3eKTpocTaTHIecKOro MoJIs.
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59 Kongencarop. DmekTpoeMKOCTh KOHAEHCATOPA.
60 DHeprus >neKTpuyeckoro noisi. Pemenne 3amaq
61 KonTponbHas pabota Ne 6 1o TeMe « DIeKTpOCTaTHKa
IlocTosiHHBIN TOK 7
62 [MocTosiHHBIHN dnekTpudecKkuil ToK. 3akoH Oma Juig ydacTka nenu. Pabora 1 MOITHOCTD
ToKa. 3akoH JIxxoynsa-Jlenma.
63 Conpotusnenue. [locnenoBaTenpHoe U napaieNbHOE COEINHEHNE TPOBOAHHUKOB.
64 3akon Oma 715t TOJTHOM 1enu. DISKTPOABIKYIIAs CHJIA.
65 Jlaboparopnast pabora Ne 7 «M3mepenne DJIC W BHYTpEHHErO COMPOTHUBICHUS
HCTOYHHUKA TOKa)
66 OneKTpUYeckuil TOK B TNPOBOAHMKAX, AIIEKTPOJIUTAX, MOIYNMPOBOJHUKAX, Ta3ax H
BaKkyyMme. CBEpXIPOBOAUMOCTb.
67 KouTposbhas pabora Ne 7 1o teme « [I0CTOSIHHBINM TOK
68 IToBTOpeHue TeMbl «I10CTOSHHBIN TOK»
11 knacc
Ne 15
ypoka
DJIeKTPOAMHAMMKA( IPOJOJIKEHUE)
MarHuTHoe moJie 7
1 MaruutHoe nosnie. BzaumozeiictBrs TokoB. MHIYKITNS MAarHUTHOTO TTOJSL.
2 Cuna Amriepa.
3 Cuua Jlopenria.
4 DneKTpOu3MepUTETbHBIE TPHOOPHI
5 MarHuTHbI€ CBOMCTBA BELIECTBA.
6 JleiicTBe MarHMTHOTO MO HA MPOBOJHUK C TOKOM M ABMXKYIIYIOCS 3apsyKEHHYIO
yactuily. Penienue 3anau
7 Kontponbnas padota Ne 1mo Teme « MarHutHoe money.
DJIEKTPOMATHUTHASI MHIYKIAS 8
8 SIBneHne >eKTPOMarHUTHOM MHAYKIMU. MarHUTHBINA IIOTOK.
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9 Jlaboparopnas pabota Ne 1 «HabmroieHue nqeiicTBUst MArHUTHOTO TTOJIST HA TOKY

10 3aKOH 3JIeKTPOMarHUTHONW MHIAYKLIUH. DIEKTPOMArHUTHOE TOJIE.

11 Jlaboparophas pabota Ne 2 «/3y4eHne sSBICHUS AIEKTPOMATHUTHOW HHTYKITHIDY

12 Ilepemennslii Tok. IIpaBuio JleHna.

13 SBnenne caMouHIyKIuU. THIYKTHBHOCTH

14 Onepaus 31eKmpoMazHUMHO20 NOJiA

15 Kontponbhas pabora Ne2 mo Teme « DIeKTpOMarHuTHAsT MHIYKIIUS
Mexanuka(npoaoKeHue) 7
Mexannyeckue KoJie0aHUs ¥ BOJIHBI 7

16 CBOOOTHBIC ¥ BBIHYKICHHBIC KOJICOaHMsI. Y CIIOBUSI BOSHUKHOBEHUS KOJICOaHUH.

17 Mexannueckue konebanus. JJuHaMrka MEXaHHIeCKUX KOoJleOaHui.

18 I"apmonnyeckue KoneOanus. MaTeMaTHUECKUH U IPYKUHHBINA MasiTHUK

19 JlaGoparopHast pabora Ne 3 «OmnpeneneHue yCKOpeHHs CBOOOZHOTO NaACHHS IPH
MIOMOIIM MasITHAKA)

20 [IpeBpaiienuns s3ueprun npyu Konedanusix. BeinyxaeHHbIe Koebanus. Pezonanc

21 Mexanndeckre BOJHBI. 3ByK. CBONCTBa BOJIH U OCHOBHBIE XapaKTEPUCTUKH. DHEPTHUS
BOJIHBI.

22 KontponbHas padora Ne 3 o reme « MexaHnueckue KojaeOaHUs U BOJTHBD)

20
DJIeKTPOAMHAMMKA (IPOI0JLKEHUE)

DJIEeKTPOMATHUTHbIE KOJIe0AHUA U BOJTHbBI 7

23 OnekTpoMarHuTHbIe Koniebanus. KonebaTenbHBII KOHTYP.

24 [lpeBpaiieHne SHEPTUU NPU SNEKTPOMATHUTHBIX KOJIEOAHUSX. AHAJIOTHS MEXAY
MEXaHMYECKHMH H 3JIEKTPOMAarHUTHBIMH KOJICOaHUSIMU

25 IlepemMeHHBI 2MEKTPUIECKUI TOK.

26 [TpousBojcTBO, Nepeaaya u motpediaeHue ekTpodneprun. TpanchopmMaTopsl

27 OnexkrpomarHuTHele  BojHbl.  Illkama  s;nekTpoMarHuTHbIX — BojH.  CBoiicTBa

SJICKTPOMAIrHUTHBIX BOJIH
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28 Jnama3oHbl 3IEKTPOMArHWTHBIX M3IYYeHHH W WX TPAKTUYECKOe MPHUMEHEHHE.
[epenaua nHGOPMALIUH C TIOMOIIBIO JIEKTPOMATHUTHBIX BOJH

29 KonTponbras pabora Ne 4 mo Teme « DIeKTPOMarHUTHBIE KOIEOaH!s 1 BOHBDY
I'eomeTpryeckasi ONTHKA 7

30 HcTtounnku cBeTa. 3aKOH MPSIMOJIMHEHHOTO PacpOCTPAaHEHHS CBeTa. 3aKOH OTPaKeHUS
ceeta. [TocTpoeHne N300pakeHus! B TUIOCKOM 3epKaJie.

31 3akoH mpenoMieHHs cBeTa. Jlucnepcus cBeta.

32 JlaGoparopHast pabota Ne 4 « M3MepeHue nokaszarens OperoMICHHs CTEKIIa»

33 JIunzel. Onrtuueckas cuia inH3bL. [locTpoeHue n300paxeHuil B TMH3aX

34 Jlaboparopnas pabora Ne 5 « OmnpeneiieHue ONTHYSCKOW CHIIBI U (POKYCHOIO
paccTosTHUS TOHKOW JIMH3BD»)

35 I'na3 u 3penue. Onruyeckue MpUOOPHI.

36 I'eomeTpuueckas onrtuka. Pemenue 3agay.
BosaHoBasi onTuka 6

37 Bonuosoit ¢pont. INpunnun [roiirenca. Mutepdepenius, aucnepcus, audpaxius
CBETOBBIX BOJIH.

38 Hudpaxuronnas pemeTka

39 Jlaboparophas padota Ne 6 « OnpesesieHue IIMHBI CBETOBOM BOJIHBDY

40 IToniepeuHocTs cBeTOBBIX BOJIH. [lonsipu3zanus ceera

41 Bonnosrle cBoiicTBa cBeta. Pemenue 3amau.

42 Kontponbnas pabora Ne 5 mo teme «l'eomerpuueckast ontuka. BomHOBBIE cBoiicTBa
CBETa»

OcCHOBBI cIeUATBbHON TEOPUH OTHOCHTEJIbHOCTH 2

43 WNHBapraHTHOCTE MOMAYNS CKOPOCTH CBeTa B BakyyMe. [IpWHIIMIT OTHOCHTENHHOCTH
OWHIITeHHA.

44 CBsI3b MaccChl ¥ SHEPTUH CBOOOAHON YaCTHIIBI. DHEPTUS TTOKOS.
KBanToBas ¢pusuka. Pusnka aToMa 1 aTOMHOI0 siApa 15
KBaHTBI 1 aTOMBI 7

45 CaetoBble kBaHTHL. ['unoreza M. Ilnanka.

46 ®doroanektpuyeckuit 3hdekr.Ypapuenne DitHiTeiiHa 1 GoTodddexra
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47 ®otoH. JlaBieHue cBera.

48 KopnyckynsapHo-BomHOBO# ayann3M.CoOTHOIIEHHE HeonpeaeneHHocTel [ eizenbOepra.

49 IInanerapnas monens aroma. Teopust bopa.

50 Cnextpsl uznydeHust. CrnekTps! noriouieHus. ClieKTpaibHbIA aHaIN3.

51 OOBsicHeHHE TMHEHYATOro CIIEKTpa BOJAOPOAa Ha OCHOBE KBAaHTOBBIX MocTynaTtoB bopa.
ATOMHOeE /AP0 U dJ1eMeHTapHbIe YaCTHIIbI

52 CocTaB u CTpOEHHE aTOMHOTO A1pa. SepHbIe CUIIBI.

53 JledekT Macchl. DHEPTUs CBSI3U aTOMHBIX SIIIED.

54 Buae! painoakTUBHBIX TPEBPAIIEHUH aTOMHBIX AJED.

55 3aKoH paauOaKTUBHOTO pacraja.

56 SInepHble peakuuu.

57 IenHas peaknus neiaeHud saep. SnepHslil peakTop

58 OnemMeHTapHble YacTULbl. OyHIaMEHTaIbHBIE B3aUMOIEHCTBHSL.

59 Snepnast sHepreTuka. Pemenue 3anay

60 Kontponphas pabora Ne 6 mo teme «KBanToBasi ¢m3ukxa. ®dusuka atoma u
aTOMHOI0 AApa»
Ctpoenue Becenennoii
CouHeuHasl cucreMa

61 Connue. ConmHeyHas cucrema.

62 IInaners! u apyrue tena COTHEUHOW CUCTEMBI

63 CoBpeMeHHBIE TPECTABICHUS O IPOUCXOKACHUN U 3Bosonny CoJlHIA U 3BE3].
3Be3abI U TAIaKTHKHA

64 3Be3apl. Ou3nueckue XapaKTepUCTHKH 3BE3].

65 Knaccudukanus 38e3/1. 3Be3/1bl U HICTOYHHKH UX JHEPTHH.

66 T'anaktuka. IIpencraBieHue o CTPOCHUH U HBOJIIOLMHU BceneHHoM.

67 Kontponbnas padora Ne 7 mo treme «CtpoeHue BeeneHHoi»
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68

IToBTOpenue Temsl «CTpoenue Beenennoi»
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