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1. IlosicHUTEIbHAA 3ANNCKA
PabGouass mporpamma yueOHoro mnpenmera «®dusuka» pazpaboraHa Ha
ocHoBaHnuu TpedoBanuit ®I'OC COO, ®OIT COO u ®I'OC CIIO mist peanuzanuu
obOpazoBatenbHOM TporpaMmbl 54.02.01 Hu3zaitn (o oTpacisiMm)
Yuebnbiii npenmer «®Pu3uka» BXOAUT B 00IIe00pa30BaTEIbHBINA ITUKII,
NOJIUKIT: 0a30BbIe yUeOHbIE MPEIMEThHI U YUTAETCS HAa TIEPBOM Kypce 00ydeHUsI.

2. Il.nanupyemMble pe3yJibTaThl 0CBOEHHS Y4eOHOro nmpeaMera «Du3ukay.
B pesynbpraTe umsydeHusi ydyeOHoro mpeamera «DusuKa» CTYJIEHT JOJIKEH
chOpMHPOBATH CIACAYIONMINE PE3YIHTATHI
JIMYHOCTHBIE Pe3yJabTATHI:

JInyHOCTHBIE pE3yabTaThl OCBOEHUsI ydeOHoro mpeamera «buonorus»
JIOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CUCTEMOW I[EHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTro OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTU B MPOLIECCE Peaau3allid OCHOBHBIX HAIlpaBJICHUU
BOCIIUTATEJILHOU JEATEIIBHOCTH, B TOM YHCIIE B YACTHU:

JIP.1. epasicoancko2o 6ocnumaHnusi.

JIP 1.1 chopmMupoBaHHOCTh TPAKTAHCKOW TO3UIMU OOYYAIOIIETOCS Kak

AKTUBHOTO U OTBETCTBEHHOT'O WIEHA POCCUICKOTO OOIIECTBA;

JIP 1.2 npunsiTHE TpagUIMOHHBIX  OOIEYETIOBEUECKUX JIP 3
I'YMaHHCTHYECKHUX U IEMOKPATUYECKUX LIEHHOCTEM;
JIP 1.3 rOTOBHOCTH BECTH COBMECTHYIO NEeATEIIbHOCTD B HHTEpecax

PaXKJAHCKOrO  OOIIeCTBA,  y4acTBOBaTh B CaMOYIPAaBJIEHUU B
o0pa3oBaTeIbHON OpraHu3aluu;

JIP 1.4 ymeHue B3aUMOJCUCTBOBATh C COLMAIBHBIMM HWHCTUTYTaMH B
COOTBETCTBHH C UX PYHKIMUSIMHU U Ha3HAUCHUEM,;

JIP 1.5 rOTOBHOCTH K TYMaHUTAPHOM 1 BOJIOHTEPCKOU JI€SITEILHOCTH;

JIP.2. nampuomuuecko2o 80CNUmMaHus:

JIP 2.1 chopmMupOBaHHOCTh POCCUUCKONW TPAXKTAHCKON HIESHTUYHOCTH,
MaTpUOTU3MA; IEHHOCTHOE OTHOILIEHHUE K rocyJ1apCTBEHHBIM CUMBOJIAM,
JTOCTIKEHUSM POCCUICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE;

JIP.3. 0yX08HO-HpABCMBEHHO20 6OCNUMAHUSL:

JIP. 3.1 copMHUPOBAaHHOCTb HPABCTBEHHOIO CO3HAHUS, JTUYECKOTO
MOBEJEHUS; CITIOCOOHOCTh OIICHUBATh CHUTYyallMI0 U MIPUHUMATh

OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI 1
LIECHHOCTH, B TOM YHCJIE B JIESITEILHOCTH YYEHOTO;

JIP 3.2 oco3HaHue JMYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYUBOTO OYAYIIEro;

JIP.4. scmemuyeckoco ocnumanusl.

JIP 4.1 screTdeckoe OTHOLIEHHWE K MHUPY, BKJIKOYAs ICTETUKY HAYy4HOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE;

JIP.5. mpyoosoeo socnumanus:



JIP 5.1 unTepec k paznudHbM chepaM mpodecCHOHATBEHON AESITENbHOCTH, B
TOM YHCJIC CBSI3AHHBIM C (PU3MKOW M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOp Oyytiei mpod)eCCuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI,

JIP 5.2 TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO U CaMOOOpPa30BAHUIO B
00JacTH (PU3HUKHU HA NPOTSKEHUU BCEU KU3HU;

JIP.6. sxonocuyecko2o eocnumanus:

JIP 6.1 chopMHPOBAHHOCTh SKOJOTUYECKOM  KYJIbTYpbl, OCO3HAHUE
rJI00AJIBHOTO XapakTepa 3KOJOTMYECKHUX MPOoOJIeMm;

JIP 6.2 nnaHupoBaHUE U OCYILIECTBICHUE JIEUCTBUI B OKPY’KAIOIIEH cpesie Ha
OCHOBE 3HAHUS LIEJIEl YCTOMYMBOTO PAa3BUTHS YEIIOBEUECTBA;

JIP 6.3 pacumimpeHue onbiTa JEATEIbHOCTH SKOJOTHYECKON HANpPaBIEHHOCTH
Ha OCHOBE UMEIOIINXCS 3HAHUM 10 (Pu3uKe;

JIP.7. yenHocmu Hay4yHO20 NOZHAHUA:

JIP. 7.1  chopmMupoBaHHOCTH  MHUPOBO33PEHUS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3UUECKON HAYKHU;

JIP 7.2 oco3HaHuEe IEHHOCTH HAYYHOU JIESATENBHOCTH, TOTOBHOCTH B IIPOLIECCE
u3yyeHus: (QU3MKM  OCYLIECTBJISATH  NPOEKTHYHD M HCCIEAOBATENIbCKYIO
NEeATeNIbHOCTh UHANBUYAIBHO U B TPYIITIE

MeTanpeaMeTHbIe Pe3yJbTAThI OCBOCHUS MPOTPAMMBI CPEIHETO OOIIEero
00pa3oBaHUs TOHKHBI OTPAXKaTh:

1) bazoevie nocuueckue oeiicmeus:

CaMOCTOSITeTbHO  (OpMyJUpOBaTh M aKTyaIM3upoOBaTh  IpoOJeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONpeAeisaTh IeIu JeSITEIbHOCTH, 3aJlaBaTh IapaMeTpbl M KPUTEPUU HX
JOCTVIKCHUS, BBISBISATh 3aKOHOMEPHOCTU M MPOTUBOPEYHUS B PAcCMaTPUBAEMBIX
(br3IIeCcKuX

SIBJICHUSX

pa3pabaTbIBaTh IJIaH pelieHuss  npoOJieMbl C y4ETOM

aHajn3a MMEIOIIUXCSl MaTepUaNIbHBIX U HEMaTepUATIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B JEATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJITATOB
1eJISIM, OIIEHHUBATh PUCKU MOCIECTBUM NESITEIHLHOCTH;

KOOPJAMHUPOBATH U BBITIOJIHATH pa0OTy B YCIOBUSIX pPeaIbHOT0, BUPTYAJIBHOTO
1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pPa3BUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIIEHUH KU3HEHHBIX TTPOOJIEM.

Baszosbie uccneoosamenvckue oeticmeausi:

BJIQJIETh HAayYHOW  TEPMMHOJIOTHEW, KIIIOUEBBIMUIIOHATUSIMHU U
METOJaMH (PU3NYECKON HAYKHU;
BJIQJIETh HaBbIKAMHU y4e€OHO-MCCIIEIOBATENLCKON | IPOEKTHOM

NEATeIbHOCTY B 00JacTh (PU3HUKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITETbHOMY TTOUCKY

MCTOJAOB PCHICHHA  3adad (1)I/I3I/IIICCKOFO CoACpiKaHus, MPHUMCHCHUIO
Pa3INYHBIX MCTOA0B ITIO3HAHUAA;



BJIAQ/J€Th BUAAMH JACSATEIBHOCTH IO TIOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 W NPUMEHEHUIO B PA3IMYHBIX y4eOHBIX
CUTYaIUsIX, B TOM YHUCJIE MIPH CO3JaHUH YUEOHBIX MPOEKTOB B 00IacTH (DU3UKH;

BBISIBJISITh [IPUYMHHO-CIIEJCTBEHHbBIE CBA3M W aKTyaJM3HpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeleHUs, HaXOAUTh APTYMEHTHl IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh NapaMeTpPbl U KPUTEPUHU PEIICHHUS;

aHANM3UPOBATh IMOJYYEHHbIE B XOJ€ PpEIICHUS 3aJayd  Pe3yJbTaThl,
KPUTUYECKU OLICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh M (opMyIHpoBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOM
JESITEHbHOCTH, B TOM YUCIIE TIPU U3YyUYEHUU (DUBUKU;

JaBaTh OIICHKY HOBBIM CUTYAaIUsIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HAaHHWS 1O (GU3NKE B TPAKTUYECKYIO 00JIacTh
KU3HEJIEATEIbHOCTH;

YMETbh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTeil; BbIIBUTaTh
HOBBIE MJIEU, TPEAJIaraTb OPUTHHAIBHBIE TTOJIXO/IbI M PEIIEHUS; CTABUTh MPOOJIEMbI
Y 33]1a4M, JIONYCKAIOL1E albTEePHATUBHBIC PEILICHHUS.

2) Paboma c ungpopmayuei:

BJIAJE€Th  HABBIKAMHU NOJIyYeHUS uHpopManuu bu3nuecKoro
coJlepKaHUsl M3 MCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISTh
MOKCK, aHaju3, CHUCTEeMAaTH3alMI0 U MHTEPIPEeTaIi0 UHPOPMAIMKU PA3THUUYHBIX
BUJIOB ¥ (JOPM TIPE/ICTABIICHHUS;

OILICHUBATh JIOCTOBEPHOCTh UH(POPMAIIUH;

UCIIOJIB30BaTh  CpencTBa  MHGOPMAIMOHHBIX UM KOMMYHHKAIMOHHBIX
TEXHOJIOTUH B pelICHUH KOTHUTUBHBIX, KOMMYHUKATHBHBIX u
OpPraHM3allMOHHBIX  3aJa4 C COONIOJCHUEM TPEeOOBAHUN 3PrOHOMMKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI, PECypcoCOEpPEKEHUs, MPABOBBIX U ATHUECKUX HOPM,
HOPM MH(OPMAIIMOHHOW 0€30MacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOr0 COJIEp)KaHUS B Pa3Iu4HbIX (opMarax ¢
y4€TOM Ha3HAYeHUs! MH(DOpPMALIMU U LIEJIEBOW ayIUTOPUH, BHIOUPAsi ONTUMAIbHYIO
(dbopMy IpeaCcTaBICHUS U BU3yaIU3alUu.

3) Kommynukamuenwie yHusepcanvHvle yueOHvle 0etucmeust:

OCYUIECTBIISATH 00IIIEHNE HAa YpoKaX (PM3UKHU U BO BHEYPOUHOU JI€ATEIbHOCTH;
pacno3HaBaTh MPEANOCHUIKM KOH(IUKTHBIX CUTYallMd M CMST4aTh KOHQIMKTHI;
pPa3BEPHYTO M JIOTMYHO H3JIaratb CBOK TOYKY 3pPEHHUSI C HCIOJIb30BAHHEM
SI3BIKOBBIX

CPEIICTB;

MMOHMMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHAUBUIYaTbHOMN
paboThl; BEIOMPATh TEMATUKY M METOJbl COBMECTHBIX JIEUCTBUN C YUETOM OOIIUX
HUHTEPECOB,

Y BO3MOXXHOCTEH KaXKJI0TO 4YeHa KOJUICKTHUBA,;



NPUHUMATh UEJIM COBMECTHOM  JAESTEIbHOCTH, OpPraHu30BbIBATH U
KOOPJAMHHUPOBATH JICMCTBUS IO €€ JIOCTHXKEHHUIO: COCTABJATH IUIAH JICHCTBHM,
pacnpenemnsaTh poiau ¢ Y4E€TOM MHEHHMH YYaCTHHUKOB, OOCYXIaTh PE3yiIbTaThl
COBMECTHOM padoThI;

OIICHUMBATh KAue€CTBO CBOEr0 BKJIAJAa M KaXKJIOrO0 YYaCTHHMKAa KOMAaH[bl B
001U pe3yJIbTaT MO pa3padOTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBBIE TMPOEKTHI, OIICHUBATh WJEH C TMO3UIMM HOBU3HBI,
OPUTMHAJILHOCTH, MPAKTUIECKON 3HAUYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

Pezynamuenvie ynusepcanvHvle yueoHbvle 0elicmEus

1) Camoopzanuzayus:

CaMOCTOATENIFHO OCYIIECTBISATh MO3HABATEIBHYIO JEATEILHOCTh B 00JACTH
GU3UKM W acCTPOHOMHUH, BBISBISATH MPOOJIEMBI, CTaBUTh U (HOPMYTUPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEUICHUS PACUYETHBIX M KaueCTBEHHBIX
3a/1a4, IJIaH BBIMOJHEHUS MIPAKTUUYECKON paboThl C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLICHKY HOBBIM CHUTYallUsIM;

pacumpsTh paMKu y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEATOUTCHU;

JenaTh OCO3HAHHBIM BBHIOOp, AapryMEHTHpPOBATh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 32 PELICHUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO SPYAUIIMM B 00JIaCTH
(U3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) Camokonmpoib, IMOUUOHAIbHBLIL UHMENIEKM:

J1aBaTh OIICHKY HOBBIM CUTyallusiM, BHOCUTb ~ KOPPEKTHUBBIB

NEeATEeNIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YIHTATOB LIEIISIM;

BJIQJICTh  HaBBIKAMHM  [IO3HABATEJIbHOM  pediiekcuu  Kak  OCO3HaHMS
COBEpIIAEMbIX JCUCTBUM UM MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB H
OCHOBAHMUI;

HCIIOJIB30BaTh NMPUEMBI pedIEKCUU Il OLICHKU CUTYyalluu, BHIOOpa BEPHOTO
pelieHus;

YMETh OLIEHHWBAaTh PHUCKM M CBOEBPEMEHHO NPUHUMATh PEUIEHUSA IO HX
CHUKEHHIO; IPUHUMATh MOTUBBI U apTryMEHTHI APYTUX MPH aHAIU3€ PE3yJIbTaTOB
JeSTENHbHOCTH; IPUHUMATD Ce0s1, TOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTUBBI W apPryMEHTHl JAPYrUX MpPH aHaIu3€ pe3yJibTaToB
NeSTENHHOCTH; PU3HABATH CBOE MPABO U MIPABO JPYTUX HA OMIMOKH.

B mnpouecce noctukeHus JUYHOCTHBIX pe3yJbTaTOB OCBOCHUS
nporpamMmbl 10 (Qu3KMKe AJisE yPOBHS CpEAHEro oO0Iero oOpa3oBaHUs Yy
00y4YaroIMXCs COBEPIICHCTBYETCS  AMOIMOHAIBHBINA WHTEJUICKT,

3) npeonoaazaouwiuii Chopmupo8anHoCms:



CaMOCO3HaHUS, BKIIIOYAIOUIET0 CIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHAIBHOE
COCTOSIHME, BUACTh HANpaBJICHUS Pa3BUTHs COOCTBEHHON 3MOIIMOHAIBLHON Cephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETyJIUPOBaHUsA, BKIIIOYAIOLIEN0 CaMOKOHTPOJIb, YMEHUE IIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIIOBEJECHHE, CIOCOOHOCTh aJanTUPOBATHC K
AMOIIMOHAIILHBIM U3MEHEHUSIM U MPOSBISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKJIIOYAIOLIEN CTPEMIIEHUE K JOCTHIKECHUIO LIEIU U
yCIIeXy, ONTUMHU3M, UHULMATUBHOCTb, YMEHUE JCHUCTBOBATH, UCXOI U3 CBOUX
BO3MO>KHOCTECH;

AMIATHUH, BKIIIOYAIOUIEH CIIOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSIHUE
ApYTUX, YYUTBIBATh €ro NpPHU OCYIIECTBICHUM OOIIEHUs, CIIOCOOHOCTh K
COYYBCTBUIO U COIIEPEKUBAHUIO,

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPANBATh
OTHONICHUSI C JAPYTUMH JIOAbMU, 3a00THTHCS, MPOSBIATh UHTEPEC W pa3periaTh
KOH(JIUKTBHI.

IpeamerHbie:

[1P1 nemoHcTpUpOBaTh Ha MPUMEPAX POJib U MECTO (PU3UKU B POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOM JIESITEIbHOCTH JIFOJIEH;

[1P2 yuyuThIBaTh I'paHUIIbl MPUMEHEHUS] M3YUYEHHBIX (PU3UYECKUX MOJIENei:
MaTepuaibHasl TOUKa, MHEpIUAJIbHAsl CUCTEMa OTCYETa, aOCOIOTHO TBEPIOE TEIO,
UACAIBHBIN ra3, MOJEIU CTPOEHHUS ra3oB, )KMIKOCTEW M TBEPABIX TEJ, TOUCUHBIN
AJIEKTPUYECKUI 3aps]l IPU pelIeHUU (PU3NYECKUX 3a/1a4;

[1P3 pacno3naBaTh (¢uznueckue sBiIeHUS (MPOLECCH) U OOBACHATh UX HaA
OCHOBE 3aKOHOB MEXAaHUKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM CTPOCHUS
BEIIECTBA W DJIEKTPOAVMHAMUKHW:  PAaBHOMEPHOE W PAaBHOYCKOPEHHOE
MPSMOJIMHEMHOE JIBM)KEHHUE, CBOOOIHOE Ma/JICHUE TEN, JBUKEHUE IO OKPY’KHOCTH,
WHEpLUs, B3auMoJehcTBUE Ten, Iud@y3usi, OPOYHOBCKOE IBUKEHUE, CTPOCHUE
KUAKOCTEHM U TBEPHBIX TeN, HW3MEHEHHE O00bEMa Tell TMpU HarpeBaHHUU
(oxJakaeHuun), TEIJIOBOE paBHOBECHE, WCHApeHHe, KOHJIEHCalUs, IUIaBJICHHE,
KpUCTAJIN3alMsl, KUIICHUE, BJIAXHOCTh BO3/1YyXa, IMOBBILICHNUE NABJIECHUS ra3a Ipu
€ro HarpeBaHuM B 3aKPBITOM COCY/JIE, CBSI3b MEXKAY MMApaMETPAMHU COCTOSIHUS raza B
U30IIPOLIECCax, JIEKTPU3ALUS TEJI, B3aUMOIECUCTBHUE 3apsI0B;

[IP4 omnuchiBaTh MEXAaHUYECKOE JIBIJKEHUE, UCHOJIb3ys (uU3nueckue
BEJIMYUHBI: KOOPAUHATA, IIyTh, IIEPEMEILIECHUE, CKOPOCTh, YCKOPEHUE, Macca Tela,
CUja, UMIIYJIbC Tejla, KUHETUYeCKass OJHEprus, IIOTCHUHUAJIbHAs JHEpIusd,
MeXaHu4yeckas paboTa, MEXaHWYEeCKas MOIIHOCTh; IMPH ONHUCAHUU MPaBUIBHO
TPaKTOBAaTh (DU3MUECKHUI CMBICT HCIONb3YyEMbIX BEIUYMH, MX OOO3HAUCHHS U
€IMHULIBI, HAXOUTHh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3HMUECKYIO BETUUYHMHY C
IPYTMMH BETUYUHAMU;

ITPS omuceiBaTh M3y4YEHHBIE TEILUIOBBIE CBOMCTBA TEJI U TEIUIOBBIE SIBJICHUS,
UCIONB3Ys (U3MYECKUE BEJIMYMHBIL: JaBJIEHUWE Ta3a, TeMmIepaTrypa, CpeIHss
KMHETUYECKAs YHEPTUsl XaOTUUECKOTO JBUKEHUS MOJIEKYJ, CpEIHEKBaApaTUYHAS
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CKOPOCTb MOJIEKYJ, KOJMYECTBO TEILJIOTHI, BHYTPEHHSS SHEprus, padbora rasa,
KOA(p(QUIIMEHT TOJIE3HOTO JIEHCTBUS TEIUIOBOTO JIBUraTelisd; NpU OINHUCAHUHU
MPaBUJIBLHO TPAKTOBAaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIUYHH, WX
0003HAaYeHUss W EAUHUIBL, HAXOAUTh (OPMYJIbL, CBS3bIBAIOLIME JAHHYIO
(M3UYECKYIO BEIMYUHY C IPYTUMH BEIMYMHAM;

IIP6 onuceiBaTh H3y4YEHHBIE DJIEKTPUYECKHE CBOWCTBA BEIIECTBA U
ANEKTPUUECKUE ABJIECHUS (IIPOLECChI), MCHOJb3Ysl (DU3UUECKUE BEJIMYUHBIL:
ANEKTPUYECKUIN 3apsiji, DJIEKTPUUYECKOE IOJIE, HANPSKEHHOCTh IOJIS, MOTEHIHMAT,
Pa3HOCTh TOTEHIMAJIOB; IPU ONHCAHUM TMPABHIBHO TPAKTOBaTh (HU3UUECKUMN
CMBICII HCIIOJIb3YEMbIX BEIWYMH, HMX OOO3HAUYE€HHUs] M €IUHHUIIbI; YKa3bIBaTh
(GbopMysbl, CBA3BIBAIONIME JIAaHHYIO (DU3WYECKYI0 BEIUYHHY C JPYTUMH
BEJINYMHAMU;

[1P7 ananu3upoBaTh (UBMYECKHUE TIPOLECCHl U SBICHUSA, HCIONb3YS
(bu3uYecKrue 3aKOHBI M TPHUHITUIBL: 3aKOH BceMupHOro Tsarotenws, [, 11 u III
3aKOHbI HbIOTOHA, 3aKOH COXpAHEHUSI MEXaHUYECKON DHEPIuH, 3aKOH COXPAHEHUS
MMITYJIbCA, TPUHIUIT CYNEPHO3ULIMKM CUJI, TPUHIUIT PaBHONPABUS WHEPLHATBHBIX
CUCTEM OTCYETA, MOJIEKYJSIPHO-KMHETUYECKYI0 TEOPHI0 CTPOCHHUS BEILECTBA,
ra3oBbl€ 3aKOHBI, CBSI3b CpPEJHENW KMHETHYECKOW DHEPTHM TEIUIOBOIO JBHKECHUS
MOJIEKYJ ¢ aOCOJIOTHOM TeMIIepaTypoil, MEepBbIi 3aKOH TEPMOJUHAMUKH, 3aKOH
COXpPAaHEHMS DIIEKTPUYECKOrO 3apsiga, 3akoH KylloHa, mpu 53TOM pas3nvyarh
CJIOBECHYIO (hOPMYJIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBHIPAKEHHE U YCIOBHS
(rpaHuIbl, 00JIACTH) MPUMEHUMOCTH;

[IP8 OOBACHAT, OCHOBHBIC MPUHIMUIBI JCHCTBUS MaIlWH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBUS MX O€30MaCHOr0 MCIOJb30BaHUS B
MMOBCEIHEBHOM KU3HHU;

[TP9 BBIMONMHATH SKCIEPUMEHTHI 1O HCCICIOBAHUIO (DU3UYECKUX SBICHUU U
IIPOLIECCOB C HCIIOIB30BAHUEM NPSIMBIX, U KOCBEHHBIX W3MEPEHHI, NPH ITOM
dbopmynupoBath npodiemMy/3anady W TUIOTE3y Yy4eOHOro  JKCIEPUMEHTA,
coOupaTh  YCTaHOBKY M3 NIPEIJIOKEHHOIO0 00OpYIOBaHHS, MPOBOJUTH OMNBIT U
(GhopMyIHpPOBaTH BHIBOBI,

[IP10 ocyuiecTBiAsATh MpsIMBIE W KOCBEHHbIE M3MEpPEHUs (PU3NUYECKUX
BEJIMYMH, MIPU 3TOM BbIOMpATh ONTUMAJIbHBIA CIIOCOO U3MEPEHUSI U MCIOJIb30BATh
U3BECTHBIE METObI OLIEHKHU MTOTPEIIHOCTEN H3MEPEHUI;

[IP11 wuccnenoBarh 3aBUCUMOCTH MEXKIAY (U3UUECKUMU BEIMYUHAMH C
UCIIOJIb30BAHUEM MPSMBIX HM3MEPEHHI, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buUKCUpOBaTh pe3yibTaThl IMOJYYECHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B
BUJIe TaOJIUII ¥ TPpaUKOB, A€TIaTh BEIBOBI MO pe3ybTaTaM UCCIICIOBAHMS;

[IP12 cobmomate mpaBuia Oe30macHOrO0 TpyAa TMNpU  MPOBEACHUHU
MCCJIEIOBAHUI B paMKax y4eOHOIO 3KCIEPUMEHTa, y4eOHO-HCCIE0BATENbCKON U
IIPOEKTHOW JAEATEIBHOCTH C WCHOJIB30BAHUEM W3MEPUTENIBHBIX YCTPOMCTB U
1a00paTOpHOTO 000PYIOBAHUS;

[1P13 pemath pacu€THble 3afaud C SBHO 3alaHHOM (HU3MYECKON MOJEINbIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIM3a yCIOBUS 3aJa4u
BbIOMpATH



[1P14 ¢usmveckyo Mojenb, BRIACHIATh (PU3UIECKUE BEIMUUHBI U (POPMYIIHI,
HEOOXOUMbIE ISl €€ pellleHusi, MPOBOAUTh PACUETHl U OLEHUBATH PEATbHOCTD
MOJIyYEHHOTO 3HAYeHUS (PU3HUECKOW BEJIMYUHBI;

I[IP15 pemare  KadyeCTBEHHbIE  3aJauM:  BBICTPAUBATH  JIOTUYECKU
HEMIPOTUBOPEYUBYIO LEMOYKY PACCYXKICHUN C ONOPOM HA HM3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHUS;

[IP16 wucnonb3oBaTh TMpU pEHIEHHWH Y4eOHBIX 3a7ad COBPEMEHHbIE
UH(OPMAIIMOHHBIE TEXHOJIOTUM JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALINH
U TpeJICTaBlIeHNs y4eOHON U HAy4YHO-TIOMYJISIPHOM MH(OpMAIUK, MOJTyYeHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH MOJIy4aeMyt0 HH(POPMALUIO;

[1P17 nmpuBOoauTH TpUMEpPHl  BKIAJa  POCCHUHCKUX H  3apyOeKHBIX
VUYEHBIX-(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE TMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

[1P18 ucnonp30BaTh TEOpETHUECKHE 3HAHMS MO (U3UKE B TOBCEAHEBHOU
KU3HU Ui oOecriedeHHss O€30MacHOCTH Mpu oOpalieHud ¢ npubopamu H
TEXHUYECKUMHU YCTPOWCTBAMH, JJII COXPAHEHMs 3[0pPOBbsl U COOJIIOJIEHUS HOPM
DKOJIOTHYECKOTO MTOBEICHUS B OKPYKAIOILIEH CpelIe;

[1P19 paGortarh B rpynmne C BBIIOJIHEHHUEM Pa3IMYHBIX COLIMAIBHBIX POJIEH,
IUIAHUPOBATh pPabOTy TPYyNIMbl, PAIMOHAIBLHO pACHPENEIsITh OOA3aHHOCTH H
IJIAHUPOBATh NIESITENBHOCTh B HECTAHIAPTHBIX CUTYalUsX, aI€KBATHO OLICHUBATH
BKJIaJ] Ka)KJIOTO M3 YYaCTHUKOB IPYIIIbI B PEIIEHUE PACCMATPUBAEMOM TPOOIIEMBI.

[1P20 nemoHCTpuUpoBaTh Ha TpPUMEPAX poJib U MECTO (UBNKU B
(GbopMHpPOBaHUN COBPEMEHHOW HAyYHON KapTUHBI MHUPA, B PA3BUTHH COBPEMEHHOM
TEXHUKU U TEXHOJIOTMH, B IPAKTUYECKOU NEATEIBHOCTH JIIOAEH, LEIOCTHOCTh U
€IMHCTBO (PU3NYECKON KapTUHBI MUDA;

[1P21 y4yuThIBaTh rpaHUIIbl MPUMEHEHUS M3YyYEHHBIX (PU3UUECKUX MOJCIICH:
TOYEUHBIN 3JEKTPUUECKUI 3apsij, Iy CBETa, TOUCUHBIM UCTOYHHUK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENb aTOMHOI'O SiApa NpH PElIeHUH (PU3HMYECKUX
3a/1ay;

[1P22 pacno3naBaTh ¢u3nyeckue siBIeHUs (Ipolecchbl) U OOBSICHATh UX Ha
OCHOBE 3aKOHOB JJIGKTPOAMHAMUKM U KBAaHTOBOM (PU3UKHU: DIIEKTpUYECKAS
IPOBOJIMMOCTh, TEIUIOBOE, CBETOBOE, XWMHYECKOE, MArHUTHOE IEHMCTBUS TOKa,
B3aUMOJCHCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHAsI UHAYKIUS, AEICTBUE MarHUTHOTO
[OJII Ha IPOBOJHHUK C TOKOM M JBWXYLIMHCSA 3apsl, 3JIEKTPOMarHUTHBIE
KoJeOaHUS U BOJIHBI, NPSMOJIMHEHHOE PpacHpOCTpPaHEHUE CBETa, OTPaKEHUE,
npenomiieHue, UHTephepeHnrs, Tudpakius U MOJSpHU3alUs CBETa, JAUCIEPCHS
cBera, (QoroanekTpuueckuii  dhdext (poroaddexr), cBeToBOE AaBICHHE,
BO3HMKHOBEHME JIMHEWYATOro CIIEKTpa aromMa BOAOpPOAA, €CTECTBEHHas U
HCKYCCTBEHHAS PAIMOAKTUBHOCTB;

[1P23 onuceiBaTh M3y4YE€HHbIE CBONCTBAa BEUIECTBA (DJIEKTPUUYECKHUE,
MarHUTHBIE, ONTHYECKHUE, SJEKTPUUYECKYI0 IMPOBOJUMOCTH PA3JIUYHBIX Cpea) U
AJIIEKTPOMArHUTHBIE SIBJICHUS (TIPOLECCHI), MCHONB3Yyd (U3UUYECKUE BEIUYUHBIL:
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DNEKTPUYECKUN 3apsl, CHJIA TOKA, DJIEKTPUYECKOE HANPSLKEHUE, DIEKTPUYECKOE
COIPOTUBIICHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYIAs CHila, paboTa TOKa,
MHIyKIUS MAarHUTHOrO mojs, cuia Awmrmepa, cwia JlopeHna, WHAYKTUBHOCTB
KAaTYIIKH, DHEPrus JJIEKTPUYECKOTO W MArHUTHOIO IOJIEH, MEPHOJ M YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii M Cuja TOKa B Ipolecce
TFapMOHUYECKHUX AJIEKTPOMAarHUTHBIX KoJeOaHUil, (OKYCHOE pacCTOSTHUE U
ONTHYECKas CUJIa JIMH3bI, MPU ONHUCAHUM MPABUIBHO TPAKTOBATh (PUIUUYECKHI
CMBIC]I HCIOJIb3YEMBIX BEJIWYMH, HMX OO0O3HA4YeHHs M €JAUHMIIbI, YKa3bIBaTh
(GopMyJibl, CBS3BIBAIOIIME JAHHYIO (U3MUECKYI0 BEIMYMHY C JIPYTHMMHU
BEJIMYMHAMU;

I1P24 onuceiBaTh M3y4YEHHBIE KBAHTOBBIE SIBJICHHUS M IPOLECCHI, UCIIONb3YS
¢buznyecKkue BEIUYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
4acToTa CBETa, YHEPIHsl U UMITYJIbC (POTOHA, IEPUOJ MOTypachajia, SHEPTUS CBSI3U
aTOMHBIX SJ€p, MpPH ONUCAHUHM TMPABUIBHO TPAKTOBATh (PUIUYECKUI CMBICHT
UCIIOJIb3YEMBIX BEIMYWH, UX OOO3HAYCHHS] M €IWHUIbI, yKa3bIBaTh  (OPMYIIBI,
CBA3BIBAIOLIME  JIaHHYIO  (DU3MYECKYI0  BEIWYHMHY C JAPYTMMH BEJIUYHMHAMM,
BBIYMCIIATH 3HAUCHHE (PU3NYECKON BETUUNHBL;

[1P25 ananu3upoBath (U3HUECKHE TMPOLUECCHl M SBIEHUSA, HUCIONb3Ys
(¢u3nYecKue 3aKOHbI M MPUHUMUIBL 3aKOH OMa, 3aKOHBI MOCIJIEIOBATENIbHOIO U
NapajuieIbHOTO COEAWHEHHs MPOBOAHUKOB, 3akoH J[xoyns—JleHna, 3akoH
AJIIEKTPOMArHUTHOM MHIYKUWH, 3aKOH IPSIMOJIMHEWHOIO PaclpOCTPAHEHHUs CBETA,
3aKOHBI OTPAXEHUSI CBETA, 3aKOHBI IPEJIOMIICHHS CBETAa, YpaBHEHUE ODWHINTEHHA
st pororddexTa, 3aKOH COXpPAHEHUS DHEPTUHU, 3aKOH COXPAHECHUS HMITYJIbCA,
3aKOH COXPAHEHMs DJIEKTPUYECKOIO 3apsiia, 3aKOH COXPAaHEHUS MacCOBOIO YHMCIIA,
noctynatel bopa, 3aKOH pagMOAaKTUBHOIO pacnaaa, HOpd 3TOM pa3audarh
CIIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXKEHHE M YCIIOBHS
(rpanuLbl, 00J1aCTH) IPUMEHUMOCTH;

[IP26 omnpenenars HampaBleHUE BEKTOPAa HWHIAYKIMM MAarHUTHOTO IIOJIA
IIPOBOJHHUKA C TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

[1P27 cTpouTh 1 onuckiBaTh U300pakeHUE, CO3AaBAEMOE TIIOCKUM 3€pKaJIoM,
TOHKOM JIMH30M;

[1P28 BBINONHATH SKCIEPUMEHTHI IO UCCIEAOBAHUIO (PU3HUECKUX SIBICHUN U
IIPOLIECCOB C MCIIOJIB30BAHUEM MPSAMBIX, U KOCBEHHBIX M3MEPEHUH: NIPHU ITOM
dopMynpoBath npobiemMy/3agady W TUIOTE3Y Y4YEOHOTO  SKCIIEPUMEHTA,
coduparh  YCTAHOBKY M3 NPEUIOKEHHOrO 000pYyAOBaHUS, IPOBOAUTH OMBIT U
(GbopMyIIHpOBaTh BBIBOJIBI;

[1P29 ocymecTBIATh MNpsIMbIE M KOCBEHHbIE U3MEPEHHs (U3NYECKUX
BEJIMYMH, MPU 3TOM BBIOMPATh ONTUMANbHBIN CIIOCO0 U3MEPEHUS U HCIIOIb30BATh
M3BECTHBIC METO/IbI OLICHKH ITOIPEIIHOCTEN U3MEPEHUM;

ITP30 uccnenoBaTh 3aBUCUMOCTH (PU3UUYECKUX BEIUYUH C HCIOJIb30BaHUEM
NpSAMBIX HM3MEPEHUH: MpPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DHKCHPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (PM3MYECKUX BEIMYMH B BHJE TAOIUL U
rpauKoB, AeaTh BEIBOABI IO pe3ybTaTaM UCCIIEeI0BaHNUS;
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[1P31 coOmomaTe mpaBuia Oe30mMacHOrO0 TpyAa TMpPU  MPOBEIACHUHU
MCCIIEIOBAaHUM B paMKax y4eOHOr0 3KCIEepUMEHTa, YUeOHO-UCCIEeI0BATENbCKON U
MIPOEKTHOM JAESATENBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOWCTB U
71a00paTOPHOTO 000PYIOBAHUS;

ITP32 pemath pacuy€THbIC 3ajja4u C SBHO 3aJaHHOM (DU3UUYECKON MOJIEIIbIO,
UCIOJIBb3Ysl (PU3MYECKUE 3aKOHBI U MPUHLIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 334U
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEIMYUMHBI U (OPMYIIbI,
HeoOXouMbIe Uil €€ peIleHHUs, MPOBOAUTH Pacdy€Thl U OLICHUBATh PEaIbHOCTD
MOJIyYEHHOTO 3HaUeHUs! (PU3NYECKON BETUUMHBI;

[IP33  pemarep  KadeCTBEHHbIE  3aJa4d:  BBICTPaUBaTb  JIOTHYECKH
HENPOTUBOPEYMBYIO LEMOYKY PACCYX ACHUM C ONOpPOM Ha W3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKUE SBICHMUS;

[1P34 wucnonp3oBaTh TMpH pPELUICHUH Y4YEOHBIX 3aJad COBPEMEHHBIC
MH(GOPMAIIMOHHBIE TEXHOJIOTUU JUISI TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIPETAIIH
U TPEJCTABJICHUS y4eOHOW W HAYYHO-MOMYJISIPHON MH(OpPMAIINH, MOTyYeHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIYYaeMYI0 HH(OPMAIIHIO;

[P35 0OBSCHATH NMPUHLMIIBI JEUCTBHUS MAIWH, MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB, pa3iINyaTh yCIOBUS UX OE€30MACHOTO HCIOIb30BAaHUS B MOBCEIHEBHON
KU3HU;

[1P36 npuBOaUTH MpUMEpPHl  BKJIAJa  POCCUUCKUX M 3apyOeKHBIX
yU€HBIX-(U3UKOB B PA3BUTUE HAYyKH, B OOBSICHEHHE IPOLECCOB OKPYKAIOLIETO
MUDPA, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

[1P37 ucnonb30BaTh TEOPETUUECKUE 3HAHMS O (PU3MKE B TOBCEAHEBHOM
KU3HU IS oOecriedeHuss O€30MacHOCTH TMpu oOpalieHuu ¢ mnpubopamu u
TEXHUYECKUMHU YCTPOMCTBAMHU, UL COXPAHEHUS 3[0POBbS U COOIIOACHHS] HOPM
HKOJIOTMYECKOT0 TIOBEICHMS B OKPYXKAIOLIEH CPeJIE;

[1P38 paborarh B rpynmne C BBITOJIHEHHEM Pa3IMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH padOTy TPyNIbl, PAUUOHAIBHO pacHpeneisiTh OOSI3aHHOCTH U
IUIAHUPOBATDH JIESITEILHOCTh B HECTAHAAPTHBIX CUTYyalUAX, aJl€KBaTHO OLIEHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMNIIbI B PEIICHHE pACCMAaTPUBAEMOM TPOOIEMBI.

3. Conep:xanue yueOHOro npeamera « @uznka

PA3AEJ 1. DU3UKA U METObIl HAYUYHOI'O ITO3HAHUSA
duznka — Hayka o npupoze. HayuHble METOIbI MO3HAHUS OKPYKAKOLIETO
mupa. Poib »dKcnepuMeHTa U TEOpUM B MPOLECCE IO3HAHUA MPUPOJBL.
OkcnepuMeHT B (pusuke. MojenupoBaHue (U3MUECKUX SIBICHUUA U MPOIECCOB.
Hayunbie runoressr.
dusnueckre 3aKOHbl M TEOPUM. ['paHULBI TPUMEHUMOCTH (PUINYECKUX
3akoHOB. [lpunuun coorBercTBus. Ponmp u mecto ¢u3uku B (popmMupoBaHUU
COBPEMEHHOW HAyYHOW KApTHUHBI MUPA, B NPAKTUYECKOMU NESITEIbHOCTH IIFOACH.
Hemonctpanuu 1. AHamorossie U HUQPOBbIE U3MEPUTEIBHBIE IPUOOPHI,
2. Mexanuka
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KunemaTruka. Mexanunueckoe npuxenue. [lepememienue. [Tytb. CKopoCTb.
PaBHOMEpHOE TPSAMOJMHENHOE JBWXEHHE. YCKOpeHHe. PaBHOmepemeHHOe
IIPSMOJIMHEWHOE BHKCHUE.

CBoOonHoe majeHue. JIBuxeHue Tena, OpPOLIEHHOIO MOJA YIJIOM K TOPU30HTY.
PaBHOMepHOE

JIBH>KEHUE MO OKPY>KHOCTH.

3axonbl mexanuku Hbrorona. Ilepseiii 3akon Herootona. Cuna. Macca.
Nmnynec. Bropoit 3akoH HproToHa. OCHOBHOWM 3aKOH KJIACCUYECKOM AUHAMHKHU.
Tperuit 3akoH HproTOHA. 3aKOH BCEMUPHOTO TATOTEHUS. ['paBUTALIMOHHOE MOJIE.
Cuna Tsxect. Bec. CriocoOb1 n3mepenust Macchl Tesl. CUITbl B MEXaHHKE.

3aKoHBI COXpaHeHHs] B MeXaHHKe. 3aKOH COXpPAaHEHHs UMITyJbca. PeakThuBHOE
newkeHue. Pabora cwmibl. Pabora moTeHIMAIBHBIX CHJI. MOITHOCTh. DHEPTHS.
Kunernueckass osHeprus. lloreHnuanbHass SHeprusa. 3aKOH  COXpaHEHUS
MEXaHUYECKOM sHeprud. [IpuMeHenre 3aKOHOB COXPaHCHMUSI.

Mexanuveckue koJjiebanusi. KonebarenbHoe aBuxeHue.l'apmoHudeckue
kojebanua.CBOOOIHbICE MeXaHuueckue KoseOaHus. JIMHEHHbIE MeXaHUYECKHE
KoJiebaTenpHble cucteMbl. [IpeBpaiiienue 3Heprun npu KoyiedaTeIbHOM JIBUKEHUU.
CBoOomHBIE  3aTyXalIMHe  MEXaHWYEeCKHe  KoyieOaHWs.  BBIHYKIEHHBIC
MEXaHUYECKue KoueOaHus.

Yupyrue BosHbl. [lonepeuHble W MPOJOIBHBIC BOJHBI. XApAKTEPUCTUKHU
BOJIHBL. YpaBHEHHE TUIOCKOM Oerymeit Boiaubl. MHTepdepenius BonH. [lonsaTue o
nudpakIuy BOJH. 3BYKOBbIE€ BOJHBIL. YJIBTPa3BYK U €T0 IPUMEHEHHUE.
Jemoncmpayuu
3aBUCUMOCTh TPAeKTOpPUM OT BbIOOpa CHUCTEMBbI OTcueTa. Buipl MeXxaHHMYECKOTro
JIBHO)KEHUSI. 3aBUCUMOCTh YCKOPEHHMS TeJla OT €r0 MacChl U CWJIbL, IEMCTBYIOLIEH Ha
teno. CnoxeHue cwi. PaBeHCTBO M NPOTHBOMOJIOAKHOCTh HAMPABICHUS CHII
nevctBuss U nportuBoneiicTBua. Cunbl TpeHus. HeecomocTs. PeaktnBHOE
newkenue. llepexos MNOTEHIMAIBHON HYHEPrUM B KUHETUYECKYIO U OOpaTHO.
CBoOo/HbBIE U BBIHYKJ/IEHHbIE MeXaHW4Yeckue konebanus. Pesonanc. ObpazoBanue
Y PacIpOCTPAHEHUE YNPYTUX BOJIH.

3. MoJsiekyasipHasi puU3MKa ¥ TEPMOAUHAMUKA

OCHOBBI MOJIEKYJISIPHO-KHHETHYeCKOM Teopuu. UneanbHblil ra3. OCHOBHbBIC
ITOJIOKEHUSMOJIEKYISIPHO-KMHETUUECKON Teopun. Pa3Mepbl m macca MOJEKYyJl U
atoMoB.  bpoynoBckoe  mBumxenuwe. Juddysus. Cunsl  u dHEprus
MEXMOJIEKYJIIPHOrO B3auMojencTBUA. CTpoeHHe Ta3000pa3HbIX, KUAKUX U
TBepAbIX Tesl. CKOPOCTH ABMKEHHUSI MOJIEKYJ U UX M3MepeHue. MneanbHbli ras.
JaBnenne raza. OCHOBHOE YpPaBHEHUE MOJEKYISPHO - KHUHETHYECKOW TEOPUHU
ra3oB. Temmeparypa u ee u3MepeHue. ['a30Bbie 3aKOHBL. AOCONIOTHBIA HYJIb
TeMneparypsl. TepMOAMHAMUYECKas [IKAJIa TEMIIEPATYPhl. Y pABHEHUE COCTOSTHUSA
UIeanbHOTO raza. MomnsipHas ra3oBasi IOCTOSTHHASL.

OcHoBbI TepmoauHAMUKH. OCHOBHBIE NOHATHUS U onpenencHus. BHyTpeHHss
SHEprusicucTeMbl. BHyTpeHHss1 sHeprus uaeanbHoro rasa. Pabora u temnora kak
dbopmbl Tiepeiayn SHeprum. TermIoeMKOCTb. Y ebHas TeIIOEMKOCTh. Y paBHEHHE
tersioBoro OanaHca. [lepBoe Havanmo TepMoAMHAMHUKU. AAuabaTHBIA MpoLECC.
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[Tpuanun nevictBus teroBord MamuHbl. KIIJ[ temmoBoro asurarens. Bropoe
Hayaso TEPMOJUHAMHUKHU. TepmoanHaMuyeckas mIKajla  TeMmIeparyp.
XonoauibHble MalMHbL. TemioBble qeurarenu. OxpaHa Ipupo/ibl.

CeoiictBa mnapoB. lcnapenue u koHuaeHcauus.HacwllleHHBIM Tap M €ro
CBOMCTBA.AOCOIOTHAsT W OTHOCHTENIbHAS BJIQKHOCTh BO3AyXa. ToOdYKa pOCHI.
Kunenue. 3aBUCMMOCTb TeMIEpATypbl KUMIEHUSI OT AaBieHud. lleperpersiii nap u
€r0 HCII0Jb30BaHUE B TEXHHKE.

CBoiicTBa KHAKOCTEH. XapakTepucTuka XKUJIKOTO COCTOSIHUA
BeniecTBa. IIoBEpXHOCTHBIN CIIOHW JKUAKOCTH. ODHEPrusi MOBEPXHOCTHOTO CJIOA.
SIBneHus Ha TPAHHULIE )KUIKOCTH C TBEPABIM TesoM. KanuinsipHele sIBIEHUS.

CeoiictBa  TBepabIX TeJd.  XapakTEpUCTHKAa  TBEPAOTO  COCTOSTHUSA
BEILIECTBA. Y IPYTHECBOMCTBA TBEPABIX Tei. 3akoH ['yka. MexaHnueckue CBOWMCTBA
TBEpABbIX Tell. TennoBoe paclIMpeHHUe TBEPIABIX TeNl W KUAKocTel. IlnaBneHue u
KpUCTAJUTA3ALUA.

Hemoncmpayuu

JIBuxenue OpoyHoBckux uactuil. Juddysus. M3meHeHue naBieHus rasa c

U3MEHEHHEM TeMIepaTypbl NpH IOCTOSSHHOM o0beme. M3oTepMmuueckuil u

n300apHbIi npouecchl. I3MeHeHne BHYTPEHHEW SHEPTUM TeJ MPU COBEPIICHUU

paboTel. Monenu TemnoBeix asurareneil. Ilcuxpomerp u rurpomerp. SBneHus

MOBEPXHOCTHOTO HATSHKEHUS W cMaduBaHus. Kpuctamisl, amopdHbIE BemecTsa,

KUJIKOKPUCTATUIMYECKUE TETA.

I[TP 1.0cuoBubie monoxenuss MKT. CtpoeHue razoo00pa3HbxX, XKHIKHX H

TBepAbIX Tell. MneanwHblii ras. JlaBnenue raza. OcHoBHoe ypaBHenue MKT.

ITP 2. M3zonpoueccel. OnbiTHas npoBepka 3akoHa ['eii-JIroccaka. YpaBHeHue

COCTOSIHUS UJICATBHOTO rasa.

ITP 3. BHyTpeHHsIsl dHEprusi CUCTEMbl U HeanbHOro rasa. Ilepsoe u BTOpoOe

HavyaJlo TEPMOJMHAMUKH. Y paBHEHUE TEIJIOBOro OajaHca..

4. JeKTPpOAUHAMUKA

3aKoHBI MOCTOSIHHOTO TOKA. Y CJIOBUS,HEOOXOIUMbIC IJIsi BOSHUKHOBEHUS W
MOAACP/KAHUS IIEKTPUUIECKOro Toka. Chia TOKa M IUIOTHOCTh TOKa. 3akoH Oma
s ydgactka mnenu 6e3 DJIC. 3aBHCMMOCTD 3JEKTPHYECKOTO COMPOTUBICHHUS OT
MaTtepuana, JJIMHbI U TUIOAAU NOIEPEYHOTO CEYEHUSI TPOBOIHHUKA. 3aBUCHUMOCTD
AJIEKTPUYECKOTO COIIPOTHUBIICHUS MIPOBOJTHUKOB OT TeMIIEpaTyphl.
DIIEKTPOABIXKYIIAS CUJIa MCTOYHMKA TOKa. 3akoH Oma Uil TOJHOM LENu.
CoenuHenune npoBOAHUKOB. COETMHEHUE UCTOYHUKOB 3JIEKTPUUECKON SHEPrUu B
Oarapetro. 3akon Jlxoynss — Jlenna. Pabota 1 MOIIHOCTH 3JEKTPUYECKOTO TOKA.
TenmoBoe aercTBUE TOKA.

DJIeKTPpUYeCKUil TOK B NOJynpoBoaAHUKAX. COOCTBEHHas MPOBOJAUMOCTH
NOJyPOBOJHUKOB. [10TyITpOBOTHUKOBBIE TPHUOOPHI.

MarnuTtHoe noJjie. BekxTop MHAYKIIMM MarHuTHOTO MOJIs. /J[eficTBe MArHUTHOTO
NOJISI HANPSAMOJIMHEWHBIN MTPOBOJAHUK C TOKOM. 3akoH Amriepa. Bzaumopeiictue
TOKOB. MarHutHeiii motok. PaboTa mo mepeMemeHuto MpoBOAHUKA C TOKOM B
MAarHUTHOM Tojie. [[efiCTBHME MarHMTHOrO MOJIA Ha ABWXKyIMcA 3apsa. Cuna
Jlopenna. OnpenesieHue yIeabHOro 3apsaaa. Y CKOPUTENIU 3apsKEHHBIX YACTHII.

DJIeKTPOMATHUTHASL HMHAYKUOHMSA. OJIEKTPOMarHuTHas WHAyKuus.Buxpesoe

13



anekTpudeckoe nosue. CaMOMHAYKIMS. DHEPryus MarHUTHOTO TOJIS.

DJIeKTPOMATHUTHBbIE KOJIeOaHUsI. CBoOoaHbIe AIEKTPOMArHUTHBIE
koneOanus.[IpeBpamienue sHepruM B KoOJIEOATEIHLHOM KOHTYpe. 3aTyXarollue
AJIIEKTPOMArHUTHBIE KosieOaHus. ['eHepaTop He3aTyXarolux 3JIeKTPOMArHUTHBIX
KojeOanuii. BeIHYKIeHHBIE dnekTpuyeckue Konebanus. [lepeMeHHBIN TOK.
I'eneparop mnepeMeHHOro TOKa. EMKOCTHOE W HMHIYKTHBHOE COIPOTHBIICHUS
MEPEMEHHOr0 ToKa. 3akoH Oma ISl JIEKTPUYECKOW LIeNH MEPEMEHHOr0 TOKa.
Pabota m MouiHoCcTh mepemMeHHoro Toka. I'eHeparopsl Toka. TpaHcpopmaTopsl.
Toxkun  BbICOKOM  4acTtoThl. llomydenue, mepegaya ©W  paclpenelieHue
AIEKTPOIHEPTHH.

DJIeKTPOMATHUTHBIE BOJIHBI. OJJEKTPOMArHUTHOE TMOJie Kak OCOOBIM BHUJ
MaTepun. NEKTPOMArHUTHBIE BOJIHBI. Bubpatop I'epua. OTKpBITHIN
kosnebarenbHblii KOHTYp. WM300perenune pamno A.C. IlonoBweiMm. I[lonsitue o
panuocBsizu. [I[puMeHeHne 3J1eKTPOMArHuTHBIX BOJIH.

Jlemoncmpayuu

B3anmonenictBue 3apsokKeHHBIX Tenl. [IpOBOIHHMKM B DJIEKTPUYECKOM  MOJIE.
Jwuanektpukun B anektpuyeckom 1none. Konpencaropel. TemmoBoe nencTBhe
anekTpuyeckoro noiisa. OneIT Ipcrena. BzaumoaencTBiue NpoBOJHUKOB C TOKaAMHU.
OTKJIOHEHHE DHJIEKTPOHHOTO IIy4YKa MArHUTHBIM TIOJIEM. OJEKTPOJBUTaTENb.
DneKTpou3MepUTENbHbIE MNPUOOPHI. DJIEKTPOMArHuTHasE WHAYKUUS. OTMbITHI
dapanes. Pabota snexrporeneparopa. Tpancdopmarop.
CB0OOIHBIE DJIEKTPOMArHuTHbBIE KosieOaHusi. KoHaeHcatop B 1enu MEepEeMEHHOTO
Toka. Karymika WHIYKTUBHOCTM B LI€NM NEPEMEHHOTO TOKa. Pe3oHaHc B
MOCIECIOBATENPHOM  LEMA  MEPEMEHHOTO  TOKa. M3nydenme ©  mpuem
ANEKTPOMArHUTHBIX BOJIH. PaanocBsi3s.

5. Onruka

IIpupoga cBera. CKOpPOCTH pacHpOCTPAHEHHs CBETA.3aKOHBI OTPAKEHUS U
npenoMiieHus ceeta. [lonHoe orpaxkenue. JIun3pl. ['1a3 kak onTuyeckas cucTeMa.
Onrtuueckue npudopsI.

BoJsHoBble cBoiicTBa cBera. MHTepdepenuusa ceera.KorepeHTHOCTh CBETOBBIX
nyuei. UaTepdepenius B TOHKUX IUieHKax. [lonockl paBHoM Tommuebl. Konbpna
Hrrotona. Ucnonp3oBanue wuHTEephepeHIMU B Hayke U TexHuke. [ludpakuus
ceera. [{udpakuus Ha menu B mapajuielbHbIX Jy4yaX. Judpakimonnas peuierka.
[lonsitue o romorpaduu. Iongpuzanus nonepeynsix BosiH. [longpuzanus cserta.
JIBoriHOe mydenpenomienue. llomsponnpl. lucnepcus ceera. Buabl CIIEKTPOB.
Crnektpel  ucmyckanusi. CHekTpsl  MOTJOWIEHHUS.  YIbTpadHoieToBoe U
uH(pakpacHoe u3inyuyeHus. PentreHoBckue ayuu. X npupoaa u cBoiicTBa.

Hemoncmpayuu

3aKOHBI OTpaXEHHsSI W TpeloMiieHUs cBeta. [lolHOe BHYTpEHHEE OTpaKEHHUE.

Ontuyeckue mnpubopel.  Hurepdepennuss cBera. Judpakmus  cBera.

[Tonspuzamus ceera. IlomydyeHue crekTpa ¢ nmoMmoumpr0 npu3Mmsl. [lomydeHue

CHEKTpa C MOMOUIBIO0 TU(DPAKIIMOHHON PEIIETKH.
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6. CtpoeHue atoma u KBaHTOBasi Gu3nka

KBantoBass onruka. KsanroBas runore3a Ilnanka.®@oronbsl. BHemHumit
dorornekrpuueckuii 3pdext. Buyrpennnii hpotospdexr. Tumnsl HoTOIMEMEHTOB.

®du3uka aroma. Pa3Burtre B3IIs10B HA CTPOEHUE BEIIECTBA.3aKOHOMEPHOCTH B
aTOMHBIX CIIEKTpax Bojoponaa. SAnepnas moxmens aroma. Ombitel J.Pesepdopna.
Mogens atoma Bonopoaa no H.bopy. KBanToBbsie renepaTtopsi.

®du3uka  aroMHOro  siapa.  EcrtecTBeHHass  paJMOaKTUBHOCTbH.3aKOH
paanoakTuBHOrO pacmnana. CrocoObl HAaOMIOACHUS M PETUCTPALMU 3apsKEHHBIX
gactuil. DPdexr BapmioBa — UepenkoBa. CtpoeHue aroMHoro sjpa. [ledexr
MacChl, SHEpPrus CBSI3W M YCTOMYMBOCTb ATOMHBIX slep. SAepHble peakiuu.
HckyccTBeHHas paauoakTUBHOCTH. JleneHue Tsokenbix saep. Llemnas spepHas
peakuusa. YmnpasiseMas ULenHas peakuusa. SnepHeii  peakrtop. llomydenume
pPaIuOaKTHUBHBIX M30TONOB H WX MpUMEHEHue. buonormyeckoe necTBUe
PaaOaKTUBHBIX U31y4YCHHI. DJIEMEHTAPHbBIC YACTULIBI.

®ororpdext. JIunelyaTeie CEKTphl pa3IWYHBIX BellecTB. M3myueHue lazepa

(KBaHTOBOT'O T€HEPATOPA).

7. IBoaronus BeesieHHoM

Crpykrypa Bcenennoit. [amaktuku. HekoTopblie 3BE3IHBIE  OOBEKTHI.

O6pazoBanue  1aHeTHbIX  cucTeM.  CojHeyHas  cHCTeMa.  3aKOHBI

KOCMOJIOTHYECKOT0 pacimpeHus Beenennoit (3akon Xa06sa). bombiioi B3pbIB

U (Qusznueckue IMpoiecchl B «ropsiuein» Bcenennoil. Bo3mokHble clieHapuu

3BOJIIOLIMU BeeeHHou.

[IP 4.CtpykTypa Becenennon.

ITP 5.3Be31HBIE OOBEKTHI

[TP 6.3akon Xa00:7a.
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4. TemaTnueckoe IVIAHUPOBAHUE, B TOM YUCJIE€ C YYETOM paﬁoqeifl nporpaMmMbl BOCIMIUTAHUA € YKA3aHUEM KOJINIECTBA
qacCc0B, 0OTBOAMMBIX Ha OCBOCHHE Kﬂ)l(I[Oﬁ TEMBbI yqeﬁnoro npeameTa «Du3nKa»

No Tema 3anaTHS Komanuect B ToM uncie JInuyHOCTHEIE
I BO 4acoOB pe3yJIbTaThI

YP I3 |K CP

Pa3pen 1. Beenenune

1 | ®usnka — GyHmaMeHTaTBHAS HAYKA O IPHPOJIE. 2 2 JIP 2.1

Pa3zpen 2. Mexanuka

2 Mexannueckoe nBuxkeHre. CKOpoCTb U yCKOPEHUE MaTepHalIbHON | 2 2 JIP 2.1, JIP 5.1- 5.3,
TOYKU. [IpsMoMHEliHOE paBHOMEPHOE U PaBHOIIEPEMEHHOE JIP 6.1- 6.4
JIBIDKEHHE.

3 CBobonHoe nasenue. [IBrkeHue Tena, OpoIIeHHOro Mo YIJIoM K 2 2

ropu3oHTy. KpruBosinHeiiHOe ABUKEeHNE. PaBHOMEpPHOE IBUKEHHUE
110 OKPYKHOCTH.

4 3akonbl HptoToHa. Cuiibl yIIPYrOCTH M CUJIBI TPEHHS. 3aKOH 2 2
BCEMUPHOTO TAroreHus. Cuma TKeCTH.
5 Bec rena. HeBecoMocTs. 2 2
KocMuueckue CKOpoCTH.
6 3aKoH coxpaHeHMs UMITyJbca. PeakTuBHOE NBIKeHHE. Pabora, 2 2 JIP1.1.-1.5
MOIIIHOCTb, SHEPTHsI JIP 6.1-6.3
7 3aKOH COXpaHEHUsI MEXaHUYECKON SHepruu. AGCONIOTHO ynpyruit u | 2 2
a0COJIFOTHO HEYNPYTHUH yap.
8 Konebanus u ux xapakrepuctuku. ['apmonndeckue Koaedbanus. 2 2
3aryxaroiue cBOOOIHbIE KosieOanusi. BeIHYy)IeHHBIE KOJIe0aHus 1
pPE30HAHC.
9 [IpononbHele 1 TonepevHsble BOIHBL. OCHOBHBIE XapPAKTEPUCTUKHU 2 2

BOJIH. 3BYKOBBI€ BOJIHBI. ¥YJIbTPa3BYK.

JlaBneHue B KUAKOCTH U raze. 3akoH Apxumena. ATMochepHoe
JaBiieHue. YpaBHeHue bepHyu. DneMeHThl crielialbHOW TEOpUH
OTHOCHUTEILHOCTH.
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Pa3nes 3. MoJsiekyasipHasi pU3MKa M TEPMOAUHAMHUKA

10 | OcnoBuble nonoxxenust MKT. Ctpoenune ra3000pa3HbIX, KUAKUX U | 2 JIP 2.1
TBepAbIX Ten. UneanpHbiii ra3. [laBnenue raza. OcHOBHOE JIP3.1-3.2
ypaBHeHue MKT.

11 Mzonporeccrl. OnbiTHAsA npoBepka 3akoHa ['eii-Jlroccaka. 2
YpaBHEHHE COCTOSIHUS UAEATBHOTO rasa.

12 BuyTpeHnHsst s3HEprusi CUCTEMbI U UjiealibHOTO Ta3a. [lepBoe u 2
BTOpPOE HAyaJI0 TEPMOJAMHAMUKH. Y paBHEHHE TEIJIOBOTO OajaHca..

13 DIIEKTPOEMKOCTb. 2 JIP 5.1-5.2
KoHngeHncaTtopbl 1 UX COEAMHEHHUSL. JIP 6.1-6.3

14 3aKoH COXpaHEeHUs MMEKTpUUecKoro 3apsaa. 3akoH Kymnona. 2

15 KoncynbTanus 2 2

16 Koncynpranus 2 2

1 cemecmp | 32 18 4
Pa3znen 4. DjiekTpoguHAMHUKA

17 DJIEKTPUYECKUHN TOK U €T0 XapaKTEPUCTUKH. 2 2 JIP 2.1

18 DNEeKTpUUYECKUN TOK M €0 XapaKTePUCTHKHU. 2 2 JIP.5.1-5.2

19 3akoH Oma IS ydacTKa U JJIsl 3aMKHYTOM 1IeTH. 2 2 JIP 7.1-7.2

20 [TocnenoBarenbHOE COEIMHEHNE PE3UCTOPOB U UCTOYHUKOB TOKA. 2 2
[Tpasuna Kupxroda.

21 [TapannenpbHOE COETMHEHNE PE3UCTOPOB U UCTOYHUKOB TOKA. 2 2

22 3akon Jlxoynsa —Jlenna 2 2

23 DIIEKTPUYECKUH TOK B JIEKTposinTaxX. 3akoHbl Dapajes. 2 2
DnexTpuyuecKui TOK B BaKyyMe U raszax. Ilnazma.

24 | KonebarenbHblil KOHTYp. CBOOOIHBIE U BHIHYXK/I€HHbBIE 2 2 JP 1.1.-1.5
JIEKTPOMArHUTHBIE KoseOaHust. OCHOBHBIC 3aKOHBI ONTHKH. JIP 6.1-6.3
Pa3nea 5. Onruka

25 [TonHOE BHYTpeHHE oTpaxeHue. JInu3pl. OnTHueckue nprudopshl. 2 2

26 3aKOHBI TEIJIOBOTO MU3JYUYEHHs YEPHOTO TeJa. 2 2
Pa3zngen 6. Ctpoenune aromMa u KBaHTOBasi pusmka

27 KBantoBas rumnoresa Ilnanka. 2 2
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28 | ®oT103(hdeEKT U ero 3aKOHBI. 2 2 JIP 5.1-5.2
29 | Ypasuenue DitHmTeiHa 115 porodddexra. 2 2 JIP 6.1-6.3
30 Mopenu aroma Tomcona u Pesepdopna. [loctynater bopa. 2 2
PaanoakTMBHOCTB. 3aKOH paJOaKTUBHOTO pacnaja.
31 PaanoakTMBHOCTB. 3aKOH paJIMOAKTUBHOIO pacnaja. 2 2 JIP3.1-3.2
Paznen 7. IBosaouus BeesienHoit
32 Crpykrypa BeceneHHoi. 2 2
33 3Be3HbIE OOBEKTEL. 2 2 JP1.6,JIP3.1-3.2
34 3akoH Xa00ia. 2 2
35 Opoironyst BeenenHon 2 2
36 Ctpoenne Beenennoit 2 2
37 KontposipHas pabota 2 2
38 Koncynpranus 2 2
39 KoncynbTanus 2 2
Bcero 2 cemecTp 46 32 6 4 4
UTOIO 78 50 12 8 8

VP — ypox; 113 — mpaxTtuueckue 3ausaTus; K — koncynpramum;, CP — camocTosiTenpHas padora
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5. Y4eOHO — MeToaNYecK0e U MATEPUAIBHO — TEXHHYeCKoe obecreueHmne
NMPOorpamMmal y4e0HOro npeamera « @u3nka

[IporpamMmma AUCIUIIIMHBI pean3yeTcs B yueOHOM kabuHeTe «Duznkay.
O6opynoBanue yueOHOro kabMHeTa U TEXHUYECKUE CPEJICTBA O0YUCHUSI:
e PaGoune mecrta ctyaeHTOB, ocHamleHHbIe 11K, ¢ BO3MOXHOCTBIO BBIXO/A B
WNurepHer;
e Pabouee mecTo mpenoiaBarTesns;
e KinaccHas nocka;
e HHTepakTuBHAA 10CKA;
e [Ipoexrop;
e [lpunrep;
e (CpeacTBa TEIEKOMMYHUKAIMU (JIOKAJIbHASI CETh KOJLIEIXKA);
e Harnmanuele nocoOus (KOMIUIEKTHl IUIAKATOB MO pazjenaM y4eOHOl
JTUCITUILINHBI, TaOJIUIIBI);
e KOMIUIEKTBI 3IEKTPOHHBIX Y4€OHBIX TOCOOUI;

e ®I'OC naboparopus 1o Gpu3UKe.

TexHudeckoe OCHaIeHHE KaOWHETa TpeayCMaTpHBAaeT TUCTAHIIMOHHBIC (OPMBI
paboTHI.

CpencTBa oOy4YeHHs NpU TUCTAHIIMOHHOW (hopMe (HOpMAaTUBHO-CITPABOYHAS
JTUTEpaTypa, KOMIUIEKT IUJIAKaTOB, TEMAaTHYECKUX CTEHOB, WHCTPYKIIMOHHBIE
CTCH]IbI, MYJIbTUMETUIHBIA KOMIUIEKC. JIOKanbHAst ceTh KOJUIEDKa, MTPOrpaMMHOE
obecrnieueHue oOIero u MnpodecCUMOHAIBLHOTO HA3HAYCHUS, KOMIUIEKT Yy4ueOHO-
METOMYECKOU JJOKYMEHTAITUH ).

B ycnoBHsX TUCTaHIIMOHHOTO O0YYCHHUS:

- WMHCTPYKT@)X W BbIJada 3aJaHMsl MPOM3BOAMUTCS Ha JIJIEKTPOHHOM pecypce
KOJUTC]IKA,;

- oOpaTHas CBSI3b W KOHCYJIBTAIIMH OCYIIECTBIISIOTCS Ha AJIEKTPOHHOM pecypce
KoJuieka u Skype;

- BBITIOJHEHHBIC 3aJaHUs XPaHATCS Ha DJIEKTPOHHOM pecypce B pasiele
M3y9aeMOU TUCITUTUIAHBI.
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4. www.window.edu.ru (Emunoe OKHO J0CTyTa K
oOpazoBaTenbHBIM  pecypcam). www.st-books.ru  (Jlyumas
ydeOHas IMTepaTypa).

5. www.alleng.ru/edu/phys.htm (ObpazoBarenbHbIC pecypchl
HNutepnera — dusnka).

6. https//fiz.1september.ru (yueOHO-MeTOIMUECKas TazeTa «DU3nKay).

www.n-tru/nl/fz  (HoGeneBckue  maypearsl 1o
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buznke).

7. www.nuclphys.sinp.msu.ru (Snepnas ¢usuka B
WNurepnere).

8. www.kvant.mccme.ru (Hay4HO-TIONYJIIPHBIN (PU3UKO-
MaTteMaTu4eckuil ;xypHai «KBaHT»).
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