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1. MACIHIOPT PABOYEM ITPOTPAMMGBI ITPEJIMETA ®U3UKA

1.1.001acTh NPpUMEHEHHUS POTrPAMMBI

Peanuzamus cpennero obmiero o6paszoBanus B npeaenax OII CIIO mo mporpamme
MOATOTOBKM  CHEUUAJIMCTOB CPEAHEro 3BeHa 1o cneuuainbHocTH 15.02.16.
«TexHomoruss MaMHOCTPOCHHUSI

B coorBerctBUA ¢ DPI'OC CIIO 1o cneumansHOocTH15.02.08. «TexHonorus
MalMHOCTpoeHus» ¢ ydyeroM TpedoBanuii @I'OC cpegnero oOuiero oOpa3zoBaHus,
yTBEPXKIAECHHOTO TpukazoM MuHoOpHayku Poccun ot 14.06.22 Ne 444, wu
denepasibHOM ~ 00pa3oBaTENbHONM  NPOrpaMMbl,  YTBEPXKJIECHHONW  MIPHUKA30M
Munnpocsenienust Poccun ot 23.11.2022r.Ne 1014

1.2.00mas xapakTepucTUKA y4e0HOro nmpeaMera

[Iporpamma o ¢u3uke 6a30BOTO YPOBHS Ha YPOBHE CpeIHEro oOIero oopa3oBaHUs
pa3zpaboTaHa Ha OCHOBE TMOJOXEHUH M TpeOOBaHMU K pe3yibTaTaM OCBOCHHS
OCHOBHOI 00pa3oBaTenbHON MporpaMmel, npeactaBieHHbIXx B PI'OC COO, a Taxxe ¢
yaétoM (penepanpbHOM paboueil MporpaMMbl BOCTIMTAHKS M KOHIIETIITUN TTPETIOIaBaAHMUS
yuebHOoro mpenmera «®dusmka» B 00pa3oBaTeNbHBIX oOpraHuzauusax Poccuiickoii
deneparyn, peaqu3yonX OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBI.

1.3. Hean y4eOHOro mpeamera

dbopMupOBaHHE WHTEpECa W CTPEMIICHHS, OOYYaloONIMXCSd K HAYYHOMY H3YYCHHIO
PUPOJIBI, PA3BUTHE X UHTEIIEKTYyabHBIX M TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUA O HAaydHOM METOJe¢ TMO3HAaHUS U (HOPMUPOBAHHE
MCCIICZIOBATEIILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHsI KaK pe3yJbTaTa H3y4YeHUS OCHOB
CTpOEHHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3HUKU;

dbopMupoBaHUEe yMEHUN OOBSCHATH SBJICHHUS C WCIONB30BAaHUEM (DUIUIECKUX
3HAHWHM ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHUpOBaHWE TIPEACTABICHWA O poid (GU3UKA IS  Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH.



JlocTkenne 3THX HeJieil o0ecrmevyuBaeTcsi pelieHHEM CJeAYUUX 3a1a4 B
npouecce U3y4eHus Kypca (pM3MKH Ha YPOBHe CpeJAHero o0mero o0pa3oBaHusi:
npuoOpeTeHue CHCTEMbl 3HaHUM 00 O00ImKX (QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHax, TEOPHSIX, BKJIFOYAs MEXaHUKY, MOJIEKYJIIPHYIO ¢busuKy,
AIIEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY M 3JI€MEHTHI aCTPOPHU3UKY;
dbopMupOBaHHE YMEHHH MPUMEHSITh TEOPETUYECKUE 3HAHUS M OOBSCHEHUS
bu3nuecKkux SABICHUN B MPUPOAE W MJS NPUHATUS NPAKTUYECKUX PEIICHUN B
NOBCEIHEBHOM )KU3HU;
OCBOEHHE CMOCOOOB PEIICHMs Pa3IMYHBbIX 3aJa4 C SBHO 3aJaHHOW (u3myeckoi
MOJIENIbIO, 3a/lay, MOJPa3yMEBAIOIIUX CAaMOCTOATENbHOE CO3/laHue (HU3UUECKOI
MOJENH, AIEKBATHOM YCIOBUAM 3a]1a4u;
NOHUMaHUE (PU3NYECKUX OCHOB U MPUHIMUIIOB JEUCTBUSI TEXHUUECKUX YCTPOUCTB U
TEXHOJOTUYECKUX MPOLIECCOB, NX BIMSIHUSA HA OKPYXKAIOLIYIO CPELY;
OBJAJCHUE METOJaMH CaMOCTOSITEIBHOTO IUIAHUPOBAHHMS W IPOBEACHUSA
bu3nueckux  HIKCHEPUMEHTOB, aHalW3a W HMHTEpOpeTanuud  UHGOpMaluH,
ONPENEIICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;
CO3[JaHWE YCIOBUM JUIl Pa3BUTHA YMEHUU INPOEKTHO-HCCIEN0BATENBCKOM,
TBOPYECKOU IESATENBHOCTH.
1.4 Mecto yueoHoro npeamera ¢pusuka B crpykrype IIICC3

[Ipenmer ¢usuka sBAsSETCS y4eOHBIM  MpPEIMETOM  00s3aTeabHOU
npeaMeTHOM obOmactu  «ectecTBeHHble Hayku» @OI'OC  cpegHero  obmiero
o0pa3oBaHUs.
B yuebnom mmane IIICC3 yueOHBIM mnpeamer «(du3uka» BXOIUT B COCTaB
00111€00pa30BaTeNIbHBIX  YYCOHBIX MPEAMETOB, (GOPMHUPYEMBIX U3 00s3aTEIbHBIX
npeameTHbix obnacteid ®I'OC cpeanero obmiero oopazoBanus. [Ipu 3ToM n3ydeHue
npeaMeTa NpeaycMOTpeHO Ha 6a30BOM ypOBHE

2. Ilnanupyemble pe3yJbTAThl OCBOEHHS Y4eOHOT0 nmpeaMera «Ou3nuKa
OcBoenue coaepxkanusi mpeamera «dusukay oOecrneynBaeT ITOCTHKEHUE
O0OyJarOITUMUCS CIEAYIONUX Pe3yIbTaTOB:
* TUYHOCHIHBIX
JIM4HOCTHBIE PE3yNbTAaThl OCBOCHHS ydeOHOTO mpenmera «Du3mka» TOHKHBI
OTpaxaTb TOTOBHOCTh U CIOCOOHOCTH OOYYarommxcsi PYKOBOJCTBOBATHCS
c(hOpPMHUPOBAHHOW BHYTPEHHEH TMO3MIIMEH JUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAllU{, TO3WTUBHBIX  BHYTPEHHUX  YyOEXKIEHUH, COOTBETCTBYIOLIUX
TPAJAUIIMOHHBIM I[IEHHOCTAM POCCHUHUCKOT0 OOIECTBa, pPACUIUPEHHE KUZHEHHOTO
ONbITA U ONbITA JEATEIIBHOCTH B MPOLECCE PEATU3ALMU OCHOBHBIX HAINpPABICHUN
BOCIIUTATEIBHON JIESITEIBHOCTH, B TOM YHCJIE B YACTH:
1) rpaaaHCKOro BOCIMTAHUSA:
c(hOpPMUPOBAHHOCTh TPAXKAAHCKON TMO3ZUIMK OOYYaIOIIErocs Kak AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUICKOrO OOIECTBA; NPHUHATHE TPATUITUIOHHBIX
OOIIEYeIOBEUECKNX  T'YMAaHUCTUYECKHMX W JIEMOKPAaTUYECKHX  I[EHHOCTEH;
FOTOBHOCTb BECTH COBMECTHYIO JEATEIBbHOCTH B MHTEpECcax TIPaxIaHCKOIro
oOIecTBa, y4acTBOBaTh B CaMOYMpPABJICHWH B 00pa30BaTENbHON OpraHU3AINM,
YMEHHUE B3aUMOJECHUCTBOBATh C COLIMAIbHBIMM MHCTUTYTAMH B COOTBETCTBUM C HX



GYyHKUMSIMU Y Ha3HAY€HUEM; TOTOBHOCTh K T'YMaHMTAPHONM U BOJIOHTEPCKOM
NEeSITeTHbHOCTH;

2) [DATPHOTHYECKOT0  BOCHHMTAHMA:  CHOPMHUPOBAHHOCTH  POCCHUUCKOMN
TPOKIAHCKOW  WJACHTHYHOCTH, TMAaTPUOTH3MA; IIEHHOCTHOE OTHOIIEHUE K
rOCyJapCTBEHHBIM CHMBOJIAM, JOCTIDKEHUSM POCCHUCKMX YYEHBIX B 00J1acTH
(GU3HUKHN U TEXHHUKE;

3) AyXOBHO-HPABCTBEHHOI0 BOCHUTAHUA: CPOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, HSTUYECKOrO TIOBEACHMS; CIOCOOHOCTh OLEHHUBATh CHUTYalUI0 M
OPUHUMATh OCO3HAHHBIE PEILIECHUS, OPUEHTUPYSACh HAa MOPATbHO-HPABCTBEHHBIE
HOPMBI M IIEHHOCTH, B TOM YHUCJE B JIEATENbHOCTH YYEHOTO; OCO3HAHHE JTIUMYHOTO
BKJIaJla B TIOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3CTeTHYECKOTr0 BOCIHMTAHMUS: ACTETUUYECKOE OTHOIICHHE K MHUpPY, BKIHOYas
ACTETUKY HAyYHOT'O TBOPUECTBA, MPUCYIIET0 PU3NUYECKON HAYKE;

S) TpyAOBOro BOCHHUTAHMS: MHTEPEC K pazIuyHbIM cepaMm mnpodeccruoHaIbHOMI
JESTETLHOCTH, B TOM YHCJIC CBSI3aHHBIM C (PU3UKON M TEXHUKOU, YMEHHE COBEPIIATh
OCO3HAHHBIA BBIOOpP Oynaymiedl mnpodeccun © peaTn30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUTAHBI; TOTOBHOCTh W  CIHOCOOHOCTH K  OOpa3oBaHUIO U
caM000pa30BaHUIO B 00JaCTH (PM3UKHU HA TPOTSIKEHUU BCEH KU3HH,

6) 3K0/10rM4YeCKOro BOCMUTAHUA: CHOPMHUPOBAHHOCTh IKOJIOTUIECKON KYIbTYPHI,
OCO3HAHHWE TJI00ATBHOTO XapakTepa AKOJIOTHYECKUX MpOoOJieM; TIAaHUPOBAHHUE M
OCYULIECTBIICHUE JICMCTBUM B OKDPYXKAIOIIEW CpPEAE HAa OCHOBE 3HAaHUA LIEJEU
YCTOMYMBOIO pa3BUTUSL ueJoBedecTBa; PaciiMpeHue omnbiTa JAESTENHOCTH
HKOJIOTUYECKON HANpPaBICHHOCTH HA OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3UKe;

7) UEHHOCTHM HAYYHOI0 TMO3HAHUS: C()OPMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTUS (PU3NYECKOM HAYKH;
OCO3HaHUE IEHHOCTH HAy4YHOH JEesATEIbHOCTHU, TOTOBHOCTH B MPOLIECCE H3YyUEHMUS
(GU3UKA  OCYIIECTBISATh MPOEKTHYIDO U  MCCIEHOBATENbCKYIO  JEATEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

*mem anpewnemublx:

MertanpenMeTHbIE  pe3ysibTaThl  OCBOEHHMsS OCHOBHOH  00pa3zoBaTenbHON
HpOTpaMMBbI JTOJIKHBI OTPaXkaThb:

[To3HaBartesnbHbIE YHUBEpPCAIbHBIE yUeOHbIE JeCTBUS.
Ba3oBble Jjornyeckue AecTBHA:

CaMOCTOATENBbHO  (popMynupoBaTh M aKTyaJH3UpoOBaThb  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTpeAeNaATh LEIH JAeATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEpUU UX
TOCTUKECHHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B pacCCMaTPUBAEMbIX (PU3NUYECKUX
SABJICHUSIX; pa3pabaThiBaTh IUIaH pelIeHUs MPOoOJIeMbl ¢ y4€TOM aHalu3a
UMEIOILIUXCA MaTePUATIbHBIX U HEMaTEepPHAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JEATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OIICHUBATh PUCKU MOCIEACTBUM JEATEIbHOCTH;

KOOPJIMHUPOBATh M BBIMOIHATH PabOTy B YCIOBHUSIX pPEAJbHOT0, BUPTYAIbHOTO M
KOMOWHHUPOBAaHHOTO B3aUMOJICHCTBUS;



pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPH PEIICHUH KU3HEHHBIX MPOOJIEM.

ba3oBble ucciiegoBaTe/bCKUE AeiiCTBUA:

BIIAJICTh HAYYHOM TEPMHUHOJOTHUEH, KIIOYEBBIMU TMOHATUSAMH W  METOJaMu

¢bu3nueckoil HayKH; BIaJeTh HABbIKAMHU y4e€OHO-UCCIIENOBATENLCKON U MPOEKTHOM

JeSTeTbHOCTH B 00MacTh  (U3WKHA, CHOCOOHOCTHIO ¥ TOTOBHOCTBIO K

CaMOCTOSITEILHOMY TIOMCKY METOJIOB PEIICHHS 3aaad (PU3MUECKOrO COJEpKaHUS,

MPUMEHEHUIO PA3INYHBIX METO/I0B ITO3HAHMS;

BJIQJIETh BHJAMHU  JICSITEIBHOCTH TO TIOJYyYEHHIO HOBOTO 3HAHUS, €ro

UHTEpIIpeTalui, TpeoOpa3oBaHUI0 M TMPUMEHEHUIO B Pa3UYHBIX Y4EOHBIX

CUTYyaIUsX, B TOM YHUCJIE TIPH CO3JIJaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (PUBHKY;

BBISIBJISITh TPUYMHHO-CJICICTBEHHBIE CBSI3M W aKTyaJlU3UPOBATh 3a/1ady, BbIABUTAThH

TUNIOTE3y €€ peIIeHWs, HaXOJIWTh apryMeHThl I JOKa3aTelhCTBa CBOUX

YTBEPXKIACHUM, 3a/1aBaTh MMapaMeTPbl U KPUTEPUH PEILICHHUS;

aHAJM3UPOBaTh MOJYYCHHBIE B XOJE pEUIeHUs 3a7adyd pe3yJbTaThl, KPUTUUECKHU

OIICHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B HOBBIX YCIIOBHSIX;

ctaBuTb u (opmymupoBaTh COOCTBEHHBIC 3aJaud B  00pa30BaATEIBHOU

JESATETLHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JIaBaTh OIEHKY HOBBIM CHUTYAIIHSIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

yMETb  MEPeHOCUTh 3HaHUs 1O (u3uKe B  MPAKTUYECKYI0  00JIacTh

YKA3HEICITSILHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC UJICH, NIpeJjIaraTh OPUTHHAIIbHBIC MTOIX0/IbI U PEIICHUS;

CTaBUTh MPOOJIEMBI U 3a/1a4M, IOMYCKAIOIINE aJbTePHATUBHBIC PEIICHMUS.

PabGora ¢ unpopmaumeii:

BJIaJIeTh HaBBIKAMU MOJy4eHUs HHopMauu (U3NYECKOTO COJEpKaHUs U3

HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIIATh IIOUCK, aHaJIM3,

CHUCTEMAaTH3alMI0 M HWHTEpIpeTanuio HHGOPMAIMU Pa3IUYHBIX BUI0B U (HOpM

MIPEICTABIICHHS;

OIICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

WCITIOJIB30BaTh CPEACTBA MH(DOPMAITMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTHHA B

pEIICHNN KOTHUTHUBHBIX, KOMMYHUKATHBHBIX ¥ OpPTaHU3AIMOHHBIX 3a1ad ¢

coOmoienneM TpeOOBaHW JPTOHOMHKH, TEXHUKH O€30MaCHOCTH, THUTHECHBI,

pecypcocOepeKeHrs, MPAaBOBBIX M HATHYECKUX HOPM, HOPM HWHOOPMAITMOHHON

0€e30MacHOCTH;

CO3/1aBaTh TEKCThI (PU3MYECKOTO COJEp)KaHMS B Pa3IMUHBIX (Popmarax ¢ yd4&€Tom

Ha3Ha4YeHUs MH(OpPMAIMKU U 1I€JIeBONM ayJAUTOPUM, BHIOUpAsi ONTHUMAIbHYIO (HOopMy

IpeACTaBICHUS U BU3YyaJIU3allUH.

KoMMyHuKaTHBHBbIE YHHBEpPCcaAIbHbIE YYeOHbIe J1eHCTBUS:

OCYILIECTBIIATH OOIICHUE HA ypOoKaX (PM3UKU U BO BHEYPOUHOU ACATEILHOCTH;

pacro3HaBaTh NPEANOCHIIKH KOHMIUKTHBIX CUTYAIIMN U CMATYaTh KOH(PIUKTHI;

pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOUYKY 3PEHUS C UCTIOIH30BAHUEM SI3LIKOBBIX

CpEeICTB;, TOHWUMATh H  WCIOJB30BAaTh  MPEUMYIIECTBA  KOMAHAHOW |

WHIUBUTyIbHON PabOTHI;

BBEIOMpPATh TEMAaTUKy ¥ METOABl COBMECTHBIX JEUCTBUH ¢ Y4€TOM OOIIMX

WHTEPECOB, M BO3MOKHOCTEH KaXKJOTO YiieHA KOJUICKTUBA;

MPUHUMATH TIEJIM COBMECTHOM NIEATEIILHOCTH, OPTAaHU30BBIBATh U KOOPIUHUPOBATH
7



JNIEUCTBUS O €€ TOCTUKEHUIO:

COCTaBJIATh IJIaH JEHUCTBUM, PACIpPENEATh POJIU C YYETOM MHEHUN YYaCTHHMKOB,
00Cy>XJaTh pe3yNbTaThl COBMECTHOM PaboThI;

OLICHMBATh KAaueCTBO CBOEr0 BKJIaJa M KaXKJOTO Y4YaCTHHKA KOMaHJIbl B OOLIUil
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjlaraTb  HOBBIE  IPOEKTHI, OLIEHHBaTh WJAEW C TO3UMLUUU  HOBH3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh MO3UTUBHOE CTPATETUYECKOE IMMOBEJICHUE B PA3JIMYHBIX CUTYaLHUSX,
IPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBHS.

Camoopranusanus:

CaMOCTOSTENIbHO OCYIECTBIIATh O3HABATEIbHYIO JIEATENbHOCTh B 00JaCTH (PU3UKH
U aCTPOHOMUH, BBISBIATH MPOOJIEMbI, CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE
3a/1a4M; CAMOCTOSITENIBHO COCTABJISITh IUIAH PELICHUS] PACUETHBIX M KAYECTBEHHBIX
3a]a4, TUIaH BBINOJHEHUS MPAKTUYECKON paboThl ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYaIIUIM;

paciupsaTh paMKH y4eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JenaTh ~ OCO3HAHHBIM  BBIOOp, AapryMEHTHpOBaTh €ro, Opath Ha  ce0s
OTBETCTBEHHOCTD 32 PEIICHUE; OIICHUBATh IPUOOPETEHHBIN OIBIT;

croco0CTBOBATh (DOPMUPOBAHUIO M MPOSIBICHUIO IPYAUIMU B 00nacTu (HPU3UKH,
MOCTOSIHHO TIOBBIIIATh CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, 3MOUMOHAJIbHbIN HHTEJJIEKT:

NaBaThb OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHBBI B JAESATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LENSAM;

BJIAJI€Th HABbIKAMHM IO3HABATEJIbHOM pedIeKCHuM KaK OCO3HAHUSI COBEPIIAEMBIX
JNEUCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHUIA;
UCIONB30BaTh NpUEMBI pedrekcun Ajisi OIEHKH CHUTyalldd, BBIOOpa BEPHOTO
peLIeHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIIEHUS IO UX CHUKEHUIO;
NpUHUMAaTh MOTHUBBI M apryMEHTbl JPYTrMX TNpU aHAIW3€ PE3YyIbTAaTOB
NEeSATENbHOCTH;

OPUHUMATD Ce0sl, MOHNUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

NPUHAMAaTh MOTHUBBI M apryMEHTbl JPYTMX T[pPH AHAIW3E PE3YIbTAaTOB
NEATEIIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKHU.

B mpouecce OOCTMKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IPOTPAMMBbI IO
dbu3uke IS YpPOBHSA CpeaHEro oO0miero oOpa3oBaHHS Y  OOy4YaroIIUXCs
COBEPULIEHCTBYETCS AMOLMOHAJIbHBIN UHTEJUIEKT, MPEANOIArato i
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh IMOHUMAaTh CBOE HMOLIMOHAIBHOE
COCTOSIHHE, BUECTh HANpPAaBIICHUS PA3BUTHUS COOCTBEHHOM AIMOLIMOHAIBHOMN cephl,
ObITh YBEpEHHBIM B ce0e; CaMOpEryJIHpPOBaHMs, BKIIOYAIOIIETO CaMOKOHTPOIIb,
yMEHHE TMPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIOCOOHOCTH
aanTUPOBATHCS K OMOIMOHAIBHBIM HM3MEHEHUSM M TPOSBISATh THOKOCTH, OBITH
OTKPBITBIM HOBOMY;



BHYTPEHHEW MOTHBAIlUM, BKJIIOYAIOLICH CTPEMJICHUME K JOCTHIXKEHUIO LEIU MU
yCIIEXY, ONTUMH3M, WHUIMATHBHOCTb, YMEHHE JEHCTBOBATH, MCXOAS U3 CBOHUX
BO3MOKHOCTEH;

SMIIATUH, BKIIIOYAIOMIEH CIIOCOOHOCTh ITOHMMAaTh AMOIMOHAILHOE COCTOSHHE
IPYTUX, YYUTBIBATH €ro TPH OCYIICCTBICHUH OOINEHUs, CIIOCOOHOCTh K
COYYBCTBHIO U COIEPEIKUBAHUIO;

COIMAIBHBIX HABBIKOB, BKJIFOYAIONINX CIOCOOHOCTh BBICTPAMBATHh OTHOIIEHUS C
JIPYTUMH JIFOABMU, 3a00TUTHCS, TIPOSIBIISATh MHTEPEC U pa3peliaTh KOHMOIUKTHI

* nPEOMEmHbIX:

JEMOHCTPUpPOBaTh Ha NpUMEpax pojib U MecTo (U3UKH B (POpMHUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHpA, B DPa3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B PAKTUYECKOU NESITENBHOCTH JIFOJEH;

YUUTHIBATh  TPAaHUIBl  NPUMEHEHUS  M3YyYEHHBIX  (PU3MYECKHX  MOJEINEeH:
MaTepuaibHas TOYKa, HHEpLMAJIbHAs CUCTeMa OTCUéTa, abCOMIOTHO TBEPAOE TEJNO,
UICATbHBIA a3, MOJEINU CTPOEHUS Ia30B, KUAKOCTEH W TBEPIABIX TEJ, TOUCUHBIH
AIIEKTPUYECKUI 3apsi]l IPU pelIeHnH GU3NYECKUX 3a/1a4;

pacno3HaBaTh (U3MYECKUE SIBJIECHUS (IPOLECChl) U OOBACHATH HUX HA OCHOBE
3aKOHOB MEXAHHUKH, MOJIEKYJSIPHO-KHHETUYECKON TEOpUU CTPOECHMS BEILECTBA U
AJIEKTPOJAUHAMUKHU:

pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE [BHKEHUE, CBOOOTHOE
najieHue TeJ, [BIKEHUE 10 OKPYKHOCTH, HWHEpLHs, B3aUMOJCUCTBUE Tell,
muhdysusi, OpOYHOBCKOE JBIDKEHHUE, CTPOCHHUE IKUIKOCTEH U TBEPABIX Tel,
U3MEHEeHHne o0bEMa Ted MPH HarpeBaHMM (OXJIAXKICHHH), TEIJIOBOE PaBHOBECHE,
UCIapeHue, KOHACHCAllUA, IUJIaBJICHHE, KPUCTAIIU3allus, KHUIIEHHWE, BIAXXHOCTh
BO3/yXa, MOBBIIICHUE NABJICHMS ra3a MPH €ro HarpeBaHUM B 3aKPBITOM COCYIE,
CBSI3b MEXIY IapamMeTpaMu COCTOSHHS Ta3a B M30IMpPOIIECcCax, dJIEKTpHU3aIUs Tell,
B3aUMOJICHCTBHE 3apsIOB;

OMKCHIBATh MEXAHMUYECKOE JBMIKEHHME, HCIONb3Yyd (U3NYECKUE BEJIUYMHBIL:
KOOpAMHATA, IyTh, IEPEMELIEHUE, CKOPOCTb, YCKOPEHHE, Macca Tejia, CHIIa,
UMIYJIbC TeJla, KUHETHUYECKas SHEprus, MOTEHIMaJIbHAs SHEpPrusi, MeXaHU4ecKas
paboTa, MEXaHMYECKasi MOIIIHOCTb;

OpU ONHUCAHUU TPABUIBHO TPAKTOBaTh (PU3MUECKUM CMBICI HCIOJIb3YEMBIX
BEJIMYMH, WX OOO3HAYEHHs U EIUHHIIBI, HAXOIUTh (HOPMYJbI, CBA3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BETUUYHMHY C IPYTUMH BEIMYMHAMU,

OTHCHIBATh W3YYCHHBIE TEIJIOBBbIE CBOWCTBA TEN U TEIUIOBBIC SIBJICHUS, HCIOJIb3YS
¢dbu3nueckue BENWYUHBL JaBJIEHHUE Tra3a, TEMIEparypa, CPEAHss KUHETHYecKas
HHEPrUsl XAOTHYECKOTO JBMKEHHS MOJEKYJ, CpeIHEKBaJpaTHUHAs CKOPOCTh
MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSA dHeprus, padoTa rasza, koddduunent
MOJIE3HOTO ICUCTBUS TEIJIOBOTO JABUTATENS;

OpU ONKUCAHUU TPABUIBHO TPAKTOBaTh (PU3UUECKUH CMBICI HCIOJIb3YEMBIX
BEJIMYMH, UX OOO3HAUYEHHUsS M EAUHMIBI, HAXOAUTh (POPMYJIbI, CBSI3BIBAOLIUE
JaHHYIO (PU3MYECKYIO BETUUYHMHY C IPYTMMU BEJIMYMHAM;



ONUCHIBATh H3YyYEHHBIE DSJIEKTPUYECKHE CBOMCTBA BEIIECTBA M DJIECKTPHUYECKHE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ysd (U3UUYECKUE BEIWYUHBL: SJIEKTPUUECKUNA 3apsi,
ANEKTPUYECKOE MOJIE, HANIPSKEHHOCTD MOJIsA, IOTEHINAN, Pa3HOCTh NOTEHINAJIOB;
Opy ONUCAaHUM TPABUWJIBHO TPAKTOBAaTh (DU3MUECKUNA CMBICT HCHOJIb3YEMbIX
BEJIMYMH, X 0003HAYCHUSI U SAUHUIIBI;

yKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE aHHYIO (DU3MYECKYIO BEJIUYUHY C APYTUMU
BEJIMYMHAMH; aHAIM3UPOBATh (UINYECKUE TPOIECCHl U SIBICHUS, HCIOIB3YS
(bu3nyecKkre 3aKOHbI U MPUHITUIIBL: 3aKOH BceMupHoro TsaroteHus, I, II u 111 3akonbr
HproToHa, 3aKOH COXpaHEHMS MEXAaHWYECKOM DSHEPIrUH, 3aKOH COXPAaHEHUs
UMITYJIbCa, TPUHUMUII CYNEPHO3ULHAM CUJI, TIPUHIIUI PABHONPABUS WHEPLUHUAIBHBIX
CUCTEM OTCU€Ta, MOJIEKYJSIPHO-KMHETUYECKYIO TEOPHUID CTPOEHUS BEIIECTBA,
ra3oBbl€ 3aKOHBI, CBA3b CPEIHEN KWHETHUYECKON SHEPTUU TEIJIOBOIO JIBHKEHUS
MOJIEKYJl C a0COJIIOTHOW TeMIlepaTypoi, MEPBBbIM 3aKOH TEPMOJAMHAMHKHU, 3aKOH
COXpaHEHMUSl DIIEKTPUYECKOrO 3apsiaa, 3akoH KynoHa, mpu 3TOM pa3iauyaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €T0 MATEMaTUYECKOE BBIPAKEHUE U YCIIOBHS
(rpanu1Ibl, 001ACTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MPHUHIMIIBI ACHCTBUS MAaIllMH, MPUOOPOB U TEXHUYECKHUX
YCTPOICTB; pa3inyaTh YCJIOBUSA MX 0€30MaCHOTO MCIOJB30BaHUS B MOBCEAHEBHOU
KU3HU;

BBITIOJHATH SKCIIEPUMEHTHI TI0 UCCIEIOBAHUIO0 (PU3NUYECKUX SIBICHUN U MPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSMBIX, U KOCBEHHBIX HU3MEPEHHH, MpU 3TOM (HOPMYIUPOBATH
npobiemy/3afady M TUIOTE3Y Y4EOHOro SKCIIEpUMEHTa, cOOMpaTh YCTAHOBKY W3
PENJI0KEHHOT0 000PYy10BaHUS, TPOBOAUTH ONBIT U (POPMYIUPOBATH BBIBOJbL;
OCYUIECTBJISITh NPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIMYMH, IPU 3TOM
BbIOMpPATh ONTHUMAIbHBIA CIIOCOO M3MEPEHHUS W UCIOJIb30BaTh M3BECTHHIE METO/IbI
OLICHKH ITOTPEIIHOCTEN U3MEPEHNU;

UCCJIEIOBATh 3aBUCUMOCTH MEXAY (U3MUYECKUMHU BEIMYMHAMH C MCIOJb30BAHHEM
OpsIMBIX U3MEPEHHM, MpPU HSTOM KOHCTPYHMPOBATh YCTaHOBKY, (PHKCHUpPOBATH
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MUECKHX BEIMYMH B BUAEC TaOIHIl U
rpaduKoB, JeaTh BBIBOBI [0 PE3yJIbTaTaM UCCIIECOBAHMUS;

coOmroaath npaBuia 0€30MacHOro Tpy/ia MPH MPOBEICHNUN UCCIIETOBAaHUI B paMKax
y4eOHOr0 3KCIEepUMEHTa, Y4eOHO-UCCIEI0BATENbCKOW U MPOEKTHOM AESITeIbHOCTH
C MCTIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOMCTB U Ja00PATOPHOTO 000PYIOBAHUS;
pemaTth pacu€THbIE 3a/layd C SIBHO 3aJaHHON (DHM3MYECKON MOJENbI0, HCHOJb3Ys
(du3MYecKue 3aKOHbI U MPUHIIMIIBI, HA OCHOBE aHajlu3a YCJIOBHS 3a/laud BHIOMPAThH
(U3UYECKYIO MOJIENb, BBIICIATh (PU3NYECKHE BETMYMHBI U (POPMYJIIbI, HEOOXOUMBIE
sl €€ pelIeHMs, NMPOBOAUTH PACUYEThl U OLEHHUBATh PEATBHOCTH MOJYYEHHOIO
3HauYeHUs (PU3NYECKON BEIUUHUHBIL;

pelaTh KadyeCTBEHHBIE 3aJauM: BBICTPAMBATH JIOTMUYECKA HEMPOTUBOPEUUBYIO
LEMOYKY PaCCyX IEHUW C ONOpOM Ha W3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnueckue SBICHUS; UCIONb30BaTh NMPU PEUICHUH YYeOHBIX 3a7au COBPEMEHHBIC
WH(GOPMALIMOHHBIE TEXHOJOTHH JI TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAILIMHA U
MpeCTaBiICHUs] y4eOHOW M HAy4YyHO-TIONMYJSPHOW HHQOpPMAIMH, MOJYyYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTy4aeMylo HH()OPMALINIO;
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NPUBOJUTH TPUMEPHI BKJIAJa POCCHUCKHUX H 3apyOSKHBIX YUYEHBIX-(QU3UKOB B
pa3BUTHE HAYKH, 0OBICHEHHE MPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTUE TEXHUKU
U TEXHOJIOTHI;

UCIIONIb30BaTh TEOPETHUECKHE 3HAHHS MO (DU3MKE B TMOBCEAHEBHOW KHU3HU IS
oOecrieueHrs O€30MACHOCTH MpPH OOpalleHHuH ¢ NpudopaMu U TEXHUYECKUMHU
YCTPOMCTBaMH, JUIsl COXpAaHEHUsS! 37J0POBBSI U COONIOACHUS HOPM SKOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEE;

paboTaTh B TPYIIIE C BBHITOJHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH, TUTAHUPOBATH
paboTy Tpynmbl, palMOHAIBLHO pACHpPENeNsITh OOS3aHHOCTH U IUIAHUPOBATH
JeSTENIbHOCTh B HECTAHJAPTHBIX CHTYAIlUsIX, aICKBAaTHO OIEHUBAThH BKJIAJl KAXKIOTO
U3 YYaCTHUKOB TPYIIIEI B PEIICHHE pacCMaTPUBAEMOU MPOOIIEMBI.
JEMOHCTPHpPOBaTh Ha TIpUMEpax poiib W MecTo (u3uKu B (QOPMUPOBAHUHU
COBPEMEHHOW HAay4YHON KapTHHBI MHpa, B PAa3BUTUU COBPEMEHHOW TEXHHUKHU U
TEXHOJIOTHI, B TPAKTHUUYECKON IEATEIBHOCTH JIIOACH, IIEJIOCTHOCTh M E€IMHCTBO
¢bu3nueckoil KapTUHBI MHUPA;

YUUTHIBaTh TPAHUIIBl MPUMEHEHHS] U3YYECHHBIX (PU3UUYECKUX MOJENICH: TOUYECYHBIN
AIIEKTPUYECKUI 3apsil, JIyd CBETa, TOUEYHBIH HMCTOYHUK CBETa, AAEPHAs MOJEIb
aToMa, HyKJIOHHasi MOZIeJIb aTOMHOTO Siipa IPU pelieHnu GU3NYECKUX 3a/1ay;
pacrno3HaBaTh (U3NYECKUE SBIEHUS (MPOIECChl) U OOBACHATH HUX HA OCHOBE
3aKOHOB 3JICKTPOJMHAMHUKU U KBAaHTOBOW (PU3MKH: AJIEKTPUYECKasi MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCWCTBHUS TOKA, B3aWMOJICHCTBHE
MarHuTOB, DSJIEKTPOMAarHUTHAs WHIYKIUS, JEWCTBUE MArHUTHOTO TIONS Ha
NPOBOJHUK C TOKOM M JBWXKYIIMICS 3apsili, DJIEKTPOMATHUTHBIE KOJCOAHUS |
BOJIHBI, TPSMOJIMHEHHOE paCIpOCTpAaHEHUE CBETa, OTPaXEHHE, MPEIOMIICHHUE,
uHaTepdepeHysi, audpakuus W TONApH3AIMs  CBeTa, MJUCIEPCUs  CBETa,
dboroanextpudeckuii 3ddext (hororddekrt), cBeTOBOE NaBIeHUE, BOSHUKHOBEHUE
JMHEHYaToro CreKTpa aToMa BOAOPOAA, ©eCTECTBEHHAs H HCKYCCTBEHHAas

PaIOaKTUBHOCTB;
ONKCHIBATh HW3YYEHHBIE CBOMCTBA BEUIECTBA (DJEKTPUUYECKHUE, MAarHUTHBIE,
ONTHYECKHE, AIEKTPUYECKYIO IIPOBOJAUMOCTD Pa3JIMYHBIX cpen) "

AIIEKTPOMArHUTHBIE SIBJACHUS (TIPOIIECCHI), HCHONB3YS (PU3NUECKHUE BEITUUYHMHBIL:
ANEKTPUYECKUI 3apsijl, CHJIa TOKa, JJIEKTPUUYECKOE HANpsHKEHHE, SJIEKTPUYECKOe
COTIPOTUBIIEHUE, PA3HOCTh IMOTEHIIMAJIOB, ANEKTPOABIDKYINAs cuja, paboTa TOKa,
UHAYKLUS MarHuTHOrO noyisg, cuiaa Ammepa, cuia JlopeHna, HMHAYKTHMBHOCTB
KaTyIIK{, JHEPIHsl JJIEKTPUYECKOr0O M MAarHUTHOIO IIOJIEH, IEPUOJ M 4YacToTa
KoseOaHuil B KoJieOaTeNIbHOM KOHType, 3apsii MU CWila TOKa B IIPOLECCE
FapMOHMYECKHUX DJIEKTPOMAarHUTHBIX KoyieOaHU#, (OKYCHOE pacCTOsHHUE U
ONTHUYECKAasl CUja JIMH3bl, NPU OINUCAHUU MPABWIBHO TPAKTOBATH (PU3NUECKHIL
CMBIC]I HCIIOJIb3YEMbIX BEIMYMH, HMX OOO3HAUYE€HHUS U EIUHUIBL, YKa3blBaTb
(opMyJIbl, CBSI3bIBAIOIINE TAHHYIO (PU3UUYECKYIO BEIMUMHY C IPYTMMH BEIMYMHAMY,
OTHCHIBATh W3YYCHHBIE KBAHTOBBIC SIBJICHUS U IMPOLIECCHI, UCTIONB3YS (PU3NUECKUE
BEJIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI M 4acTOTa CBETa,
SHEPrusl U UMITYJIbC (HPOTOHA, MEPUOJI TOIypacnaaa, YHEPrHs CBsI3U aTOMHBIX SI7Ep,
Opy ONUCAaHUM TPABUWIBHO TPAKTOBAaTh (DU3MUECKUNA CMBICT HCIHOJIb3YEMBbIX
BEJIMYMH, MX OOO3HAUYEHHUS W €AUHHUIbI, yKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMHU, BBIUKCIATH 3HAUYECHUE
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(¢u3nuecKkoil BEIMYMHBI; AHAIU3UPOBATh (PU3MUECKHUE TMPOLIECCHl U SBJICHUS,
uCnonp3ysl  (usMueckue 3aKOHbl M OPUHOUOBL:  3akoH OMa, 3aKOHBI
MOCJIE0BATEIBLHOTO U MApauIeTbHOTO COSAMHEHUS MTPOBOAHUKOB, 3aK0H JXKOysi—
JleHnma, 3aKOH  DJIEKTPOMAarHWTHOM  MHIAYKIMH, 3aKOH  MPSIMOJMHENHOIO
pacipoCTpaHEHUs! CBETA, 3aKOHBI OTPAKEHHUSI CBETA, 3aKOHBI MPEJOMIICHHUS CBETA,
ypaBHeHHe OuHIITEeNHHA s (oTodddexTa, 3aKOH COXpaHEHHS SHEPTUH, 3aKOH
COXPAHEHHUS WMIIYyJIbCa, 3aKOH COXPaHEHHUs JJEKTPUUYECKOTO 3apsia, 3aKoH
COXPAHEHHUsI MacCOBOr'0 4Yucia, MOCTylaThl bopa, 3aKk0H paaroakTUBHOIO pacnaja,
OpU 3TOM pa3iuyaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe
BBIp@XEHHE M YCJIOBMs (TpaHULbI, O0JAacTH) NPUMEHHUMOCTH; OIPEAEIATh
HalpaBJ€HUE BEKTOpPAa MHIYKLIUU MAarHUTHOTO IOJI NMPOBOJHUKA C TOKOM, CHJIBI
Amnepa u cunel JIopeHLa; CTpOUTb U OIHKCHIBaTh H300pa)K€HUE, CO3/1aBacMOe
IUIOCKUM 3€pKaJIOM, TOHKON JIMH301; BBIIOJIHATH SKCIIEPUMEHTHI 110 UCCIIEOBAHUIO
(¢u3nyecKrux SBICHUM M IPOLECCOB C HUCIOJIB30BAHUEM IMPSIMBIX, U KOCBEHHBIX
U3MEpEeHHil: mpu 3ToM (HOpMyIHpoBaTh MpoOieMy/3arady M TUHOTE3y Y4eOHOro
IKCHEPUMEHTa, COOMpaTh YCTAaHOBKY M3 IHPEAJIOKEHHOro 00OpyIOBaHu,
MIPOBOAMTD OTBIT U (POPMYIUPOBATH BHIBOJABI; OCYIIECTBIISATH MPSIMbIE U KOCBEHHBIE
u3MepeHus: (U3NYECKUX BEIWYMH, MPU 3TOM BBIOMPATh ONTHUMAJIBHBIN CIIOCOO
U3MEpPEHUs] W UCIOJB30BaTh W3BECTHBIE METOJbl OLEHKH MOTPEHIHOCTEH
U3MEPEHMI; HCCIeA0BaTh 3aBUCUMOCTH (PU3MYECKUX BEIUYHUH C MCTHOJIb30BAHUEM
OpSAMBIX HM3MEPEHHUH: TIPU ITOM KOHCTPYUPOBAaTh YCTAHOBKY, (PUKCHpPOBATh
pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTU (DU3MUECKHUX BEJIMYUH B BUAE TaOIULl U
rpauKoB, J1enaTh BBIBOJBI 110 pE3yJbTaTaM HCCIEI0BaHUS; COOI0aTh IpaBHUiIa
0e30macHOro Tpyda @pU MPOBEACHUM HCCIEAOBaHUM B paMKax ydeOHOro
HKCIIEPUMEHTa, Y4YEOHO-MCCIEAOBATEIbCKOM W IPOEKTHOM JEATEIBHOCTH C
UCIIOJIb30BAaHUEM HM3MEPUTEIBHBIX YCTPOHCTB M J1aDOpaTOPHOro 00OPYIOBaHMUS;
pemarh pacy€THbIE 3aJa4d C SIBHO 3aJaHHONM (PU3NYECKOW MOJIENbI0, MCIOJIb3YS
¢bu3nueckre 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHUA 33/a4d BbIOUPATh
(bu3nUeCKyI0 MOJIENb, BELACTATH (PU3NYECKUE BETUUMHBI U (DOPMYJIIbI, HEOOXOIUMBIE
i e€ pelleHusi, MPOBOAUTH Pacd€Thl W OLEHUBATh PEATbHOCTH IMOJIYYEHHOTO
3HaueHUs] (U3NYECKON BEIMYUHBI, pEeIIaTh KaueCTBEHHBIE 3a/Ja4Yd: BBICTPAUBATh
JIOTUYECKH HEMPOTHBOPEUMBYIO ILIETIOUKY PACCYKIEHHUI C OMOpON Ha HU3y4YEHHbBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PM3MUYECKUE SIBICHMS, HCIIOJIb30BaTh MPHU PEIICHUU
yuyeOHBIX 3a/ady COBpPEMEHHbIE HWH(POPMALMOHHBIE TEXHOJOTUU JUIs IIOMCKa,
CTPYKTYpUPOBAHHUS, HUHTEPIPETALUA U MPEACTABICHUS Y4yeOHOW U HAy4HO-
HOMYJIAPHOM MH(pOpMaLUy, MOTYYEHHON U3 Pa3IUYHbIX UCTOYHUKOB, KPUTUYECKH
aHAJIM3UPOBATh MOJIy4aeMylo HH(}OpMaLMio; OOBICHATh NPUHUUIBI JCHCTBUS
MallllH, IPUOOPOB U TEXHUUYECKUX YCTPOUCTB, pa3nyaTh YCIOBHs UX OE30M1aCHOrO
UCIIOJIb30BaHUs B [TOBCEHEBHOM JKU3HU; IPUBOJAUTH IPUMEPHI BKJIaZa POCCUNCKUX
U 3apyOeXHbIX YUYEHBIX-QU3UKOB B pa3BUTHE HAYKU, B OOBACHEHHE IPOLIECCOB
OKpY)KaIoIlIET0 MHpa, B pa3BUTHE TEXHUKHM M TEXHOJOTH; MCHOIb30BaATh
TEOpEeTUYECKHe 3HaHHUs MO (U3MKE B TMOBCEAHEBHOW KHU3HU HJs OOECHedeHUus
Oe3omacHOCTH IpHu 00pallleHnu ¢ MpHOOpaMu U TEXHHUYECKUMU YCTPOUCTBAMU, JIJIS
COXPAaHEHHUS 3J0pPOBbS M COOJIOACHUS HOPM OKOJIOTUYECKOTO TIOBEICHUS B
OKpY>Karollen cpefe; paboTaTh B IPYIIE C BBHIIOJHEHUEM PA3IUYHbBIX COLIMATBHBIX
poJiell, mIaHupoBaTh paboTy TPYIIBL, PAllMOHATIBHO PacHpeaeNaTh 00sI3aHHOCTU U
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[IJIAHUPOBATh JIESATEIBHOCTh B HECTAHAAPTHBIX CHUTYyalMsX, aJCKBAaTHO OLEHUBATH
BKJIAJ] KQXK/I0TO M3 YYACTHUKOB I'PYIIIBI B PEIICHNUE PacCMaTPUBAaeMON TPOOIIEMBI.
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3. CTPYKTYPA U COAEP KAHUME YYHEBHOI'O ITPEIMETA

3.1. O0beM yueOHOro npeaMera U BUAbI Y4eOHOH padoThl

Bup yueOHoii padoTsl

Oovem uacos

O0béM padoThI 00y4aKOIIMXCH B aKAJeMHUYECKHX Yacax 182
(Bcero)
00bém paboThl O0y4YyalIIMXCS BO B3aUMOJAEHCTBHMH € 158
npenojaaBaresyemM (Bcero)
B TOM YHCJIE:
JIEKIIU, YPOKH 78
IIPAKTUYECKHUE 3aHATHS 40
71a00paTOPHBIE 3aHATHUS 40
IIpome:xyTounasi arrecranus B popme: 24

1 cemMecTp — sK3aMeH

2 CceMecTp — 3K3aMEeH
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3.2 TemaTuyeckuii NJIaH U coiep:KaHue yueGHOTro mpeamera «Duzukay

TemaTnuecku 06 | OcHOBHbBIE BH/IbI
e 0J10KH, OcHoBHOE coaepKaHue q‘;“c‘o NeATEeTbHOCTH
TeMbI. s | O0Oyuamommxcs
Beenenue. 2
Pazpea 1. Mexanuka.
Tema 1.1. ConepxaHne y9eOHOTO MaTepuana. M3y4YEHUE HEPABHOMEPHOT'O
Kunematuka. JBUKEHHUS C LIETIBIO
1. Mexannueckoe aBuxeHue. CucteMsl 0TcuéTa. PaBHOMEpPHOE MPSAMOJIMHENHOE ABUKEHHUE. 2 OIIPEIETICHUS MTHOBEHHOMN
XapakTepUCTUKH MEXaHUUECKOT O ABM)KEHUS: ITepeMEIeHUE, CKOPOCTh (CPeHssi CKOPOCTbh, CKOPOCTH; MCCIIEJOBAaHUE
MI'HOBEHHAasl CKOPOCTB). COOTHOLLIEHUS MEXTY
OTHOCUTENBHOCTh MEXAHUYECKOTO JIBH)KECHHS. NyTSIMU, IPONUIEHHBIMU
TEJIOM 3a IIOCIIE0BATENbHbBIE
2. PaBHOYCKOpeHHOE MpsSIMOJIMHEHHOE ABMKEHUE. Y ckopeHue. CBOOOIHOE aJicHHE. Y CKOPEHHE 2 paBHBIE IPOMEKYTKHU
CBOOOTHOTO Ta/ICHUS BpEMEHH, TpHU
PaBHOYCKOPEHHOM
IBIKEHHUHU ¢ HAYAJILHOU
3.KpuBonuHelHoe nBUKEHUE. [IBIKEHNE MaTEPUAIBHOM TOYKH 10 OKPY>KHOCTH C IIOCTOSHHOMN 2 | CKOPOCTBIO, PaBHOI HYIIIO;
110 MOJYJIIO CKOPOCTBIO. YTIIOBast CKOPOCTb, JIMHEIHAs ckopocTh. [lepros u yactora oOparieHusl. Perienne pacu€rHbIx 3a1a4 ¢
L{eHTpOCTPEMUTENBHOE YCKOPEHHUE. SBHO 3aJJaHHOU (hr3HUECKOM
MOJIEJIBIO C UCIIOIb30BAHUEM
[IpakTuueckoe 3ansaTue: PelieHue 3a1ad Ha pacy€T KHUHEMATHYECKUX BEJTMYUH 2 OCHOBHBIX (hopMyII
PAaBHOYCKOPEHHOTO JBHIKEHHSL. kuHeMmatuku. [loctpoenue u
Pemienue 3amad Ha pacu€T yCKOPEHMUSI. aHajm3 rpauKoB
3aBUCUMOCTEN
[IpakTrnueckoe 3ansTue: PeuieHue 3axad Ha pacy€T LEHTPOCTPEMUTEIBHOIO YCKOPEHHUSL. 2 KMHEMATUICCKUX BCJIMINH OT
BPEMEHU 151
JlaGopatopHas pabota: «OnpeneneHrne yCKOpPEHUs Teja MpU paBHOYCKOPEHHOM JBHIKECHHUI 2 | paBHOMEPHOIron
PaBHOYCKOPEHHOI'O
JIaboparopHas paboTa: «/3yueHue IBUKEHHS TelIa [0 OKPYKHOCTU 2 | MPAMOIHHEHHOTO ABHKCHHUS.

Pacno3naBanue Gpusnueckux
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Tema 1.2.
Jnnamuka.

Conepxanue yueOHOro Marepuaa.

1. ITpunuun otHOcuTenbHOCTH ["anunes. Ilepseiii 3akoH HproToHa. HepLnanbHble CUCTEMBI OTCY{
Macca tena. Cuina. Bropoii 3akon HetoTona. Tpetuit 3akoH HproToHa.

2.Bec. HeBecomocTh . 3akoH BceMupHOTo Trotenus. Cuia tsbkectu. [lepBas kocMudeckas
CKOPOCTh

3. Cuna ynpyroctu. Buasl Tpenus (okos, ckonbxeHus, kauenus). Cuna tperus. Cyxoe
Tpenue. Cuiia TpeHHs CKOJIBKEHUS U crita TpeHus mokos. Koaddumuent tpenus. Cuna
COMPOTHUBIICHUS MIPU ABMKCHUU TeJIa B )KUJKOCTU WM rasza

3. IloctynarensHOE 1 BpallaTeabHOE ABMKCHHE a0COTIOTHO TBEPAOTO Tela. MOMEHT CHITBI
OTHOCHUTEIIBHO OCH BpaieHus. [1nedo cumbl. Y ciaoBus paBHOBeCUs: TBEPAOTO Tea.

[IpakTrueckoe 3anstue: Pemenue 3agaq Ha pacueT CHIL.

[IpakTrueckoe 3anstue: Pemenue 3agad Ha 3akoHbl HploTOHA

JlaGopaTtopHas pabota: «OnpeeeHne >KeCTKOCTH MPY>KUHBDY

JlaGopaTtopHas padbora: «M3yueHne paBHOBECHS TeJ MO JEHCTBUEM HECKOJIBKUX CHID)

JlaGopaTtopHnas padora: «Onpenenenne K03GHUIMEHTa TPEHUS CKOJIBKESHUS

JlaboparopHas pabota: «/3ydueHne IBUKEHHE TENA MO0 OKPY>KHOCTH IO TEHCTBHUEM CHUITBI TSKECTH

SIBJICHUU B yU4EOHBIX OIMBITAX
Y OKPYKAIOIIEH KU3HU:
PaBHOMEPHOE U
PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE IBUYKEHUE,
CBOOOIHOE TTaJICHUE TEl,
JBUKEHHE 110 OKPYKHOCTH.
Onncanne MEXaHUYECKOTro
JBUKEHHUS C
HCITOJIb30BAaHUEM
(U3UUECKUX BETHYUH:
KOOpPJIMHATA, NyTh,
nepeMelieHle, CKOPOCTh,
YCKOpEHHE.

CpaBHeHue mace
B3aMMO/JICUCTBYIOIIHNX TEJl.
H3ydeHue 3aBUCUMOCTH
CHWJIBI YIIPYTOCTH OT
nedopMaIuu; CpaBHEHHE CUIT
TpPEeHHUsI IOKOSI, KAUCHUS U
ckosbxkeHus. O0bsCHEHUE
HeBecomocTH. [IpoBenenne
SKCIEPUMEHTA:
UCCJIEJOBAaHHE 3aBUCUMOCTHU
CHUJI YIIPYTOCTH,
BO3HHUKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pa3sIe, OT UX
nehopmanuu; n3ydeHue
JBUXKEHHS OpycKa 1o
HaAKJIOHHOH MIOCKOCTH;
UCCIIEIOBAHNUE YCIIOBUI
paBHOBECHS TBEPAOTO TEIA,
MMEIOIIIETO OCh BpaIICHUSI.
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YIPYTOCTH.

OOBscHEHHE 0COOCHHOCTEH
PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBHKCHHSI,
CcBOOOIHOTO MaJCHUS TEl,
JBIKEHUSI TI0 OKPY>KHOCTH
Ha OCHOBE 3aKOHOB
HrroTona, 3aKoHa
BCEMUPHOTO TSATOTEHUS.
OOBsICHEHE OCHOBHBIX
MIPUHLIUIIOB JEACTBUS
MTOIIITUITHHUKOB U UX
MPAKTUYECKOTO TPUMEHEHUS.
OO0BsICHEHNE IBUXEHUS
UCKYCCTBCHHBIX CITYTHHKOB.
Pemenue pacuéTHbIx 3a1a4 ¢
SIBHO 3aJIaHHOM (pr3mvecKon
MOJIEIBIO C UCITOIb30BaHUEM
OCHOBHBIX 3aKOHOB U
dbopMyT TMHAMHUKH.
Pacnio3naBanue Gpu3nueckux
SIBJICHUM B YU4EOHBIX OTBITAX
U OKPYXKaIOILEeH KU3HU:
WHEpILIHs, B3aUMOJCHCTBUE
Tes. AHaIU3 PU3NYECKUX
MPOIECCOB U SIBJIEHUM C
HCIOJIb30BAHUEM 3aKOHOB U
MIPUHITUIIOB: 3aKOH
BCEMUPHOTO TAroTenus, I, 11
u 111 3akons1 HproTOHA,
MPHUHIINII CYTIEPIIO3UIIUH CHJI,
MIPUHITUATT PABHOTIPABHOCTH
WHEPIHUATBHBIX CHCTEM
OTCU€Ta
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Tema 1.3.
3aKOHEI
COXpaHEHHUS.

Conepxanue yueOHOro Marepuaa.

1.Mmynbe. 3aKOH COXpaHEHUs UMITYJIbCA.

2.Pabora. DHeprusi. MoOIIHOCTb. 3aKOH COXpPaHEHUSI MEXaHUYECKOW IHEPTUH.

[TpakTnueckoe 3ansaTue: Pemenne 3aau Ha 3aKOH COXPAHEHUS UMITYJIbCA.

[IpakTudeckoe 3aHsTre: PemeHne 3a1aq Ha 3aKOH COXPaHSHUS YHEPTUH.

JlaGopaTtopHas pabora: «M3yueHue ynpyroro yaapa IByx T

[IpoBeneHue 3KCrIepuMeEHTA:
n3ydeHue abCoI0THO
HEYNpYroro yaapa c
MOMOUIBIO ABYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB;
HCCJICIOBAHKE CBSI3H PaOOTHI
CHUJIBI C UBMEHEHUEM
MEXaHUYECKOW SHEPTUH Tela
Ha IPUMEPE PaACTKEHUS
pe3uHoBOro xryra. OueHka
aOCOJIIOTHBIX U
OTHOCHUTEIIbHBIX
MOTPELIHOCTEN U3MEPEHUN
(bU3UYECKUX BEITMYHH.
Pemenne pac4€THbIX 3a1a4 C
SIBHO 3aJJaHHON (pu3nuecKon
MO/IEJIbIO C UCTIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U
dbopMyn TUHAMUKA U
3aKOHOB COXPAaHEHHUSI.
Pemenue kauecTBEHHBIX
3a/1a4 ¢ OMOpoil Ha
U3Yy4YEHHBIE B pa3jelie
«MexaHnKa» 3aKOHBI,
3aKOHOMEPHOCTHU U
bu3nIecKue SIBICHUS.
Onucanre MEXaHUYECKOTro
JBUKECHUS C
HCIOJIb30BaHUEM
(GU3UYECKUX BEITUYHH:
UMITYJIbC TEa, KHHETHYeCKast
SHEPrusi NOTEHIMAIbHAS
SHEPrusi, MEXaHUuecKast
paboTta, MexaHU4YeCKas
MOIIIHOCTh. AHaIu3
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(U3UUECKUX MTPOIECCOB U
SIBJIGHUH C UCTIOJIb30BAaHUEM
3aKOHA COXPaHEHMUSI
MEXaHUYECKOM SHEPIruu,
3aKOHA COXPaHEHMUSI
uMmIysbca. OObICHEHNE
OCHOBHBIX TTPUHIIUIIOB
NEHCTBUS U MPAKTUYECKOTO
MPUMEHEHUS TEXHHYECKUX
YCTPOMCTB, TAKUX KakK:
BOZIOMET, KOIIEP, IPYKUHHBIN
nuctosneT. O0bsiCHeHne
JBUKEHHUS PAKET C OIIOPOH Ha
H3y4YeHHBIC (PU3NUECKIE
BEJIMYMHBI U 3aKOHBI
MEXaHUKH.

Tema 1. 4.
MexaHnuecKue
KoJIcOaHMs U
BOJIHBI.

Coneprkanre yaeOHOr0 MaTepHuaa.

1. Mexannueckue Kojie0aHus. AMIUTUTY1a, IEPHO/I, YacToTa, ¢aza kosedanuii. CBOOOTHBIC U
BBIHY’KJICHHbIE KosieOanus. Pe3oHanc.

2.Mexanunueckue BoHbL. CBOWCTBAa MEXAHMUECKUX BOJIH. 3BYK. 3BYKOBBIEC BOJHHBI.
Pacnipoctpanenue 3Byka, CKOPOCTh 3BYKA...

JlaboparopHas paboTa: «M3roToBieHEe MasTHUKA U ONPEACIICHUE TIEPUO/Ia €T0 KOJICOAHHID)

JlaboparopHas pabota: «/3y4ueHne IBUKESHHSI TeJa IO OKPYKHOCTH IO IEHCTBUEM CHIT
TSYKECTU U yIIPYTOCTH

JlaGopaTtopHas pabora: «MccnenoBanue 3aBUCUMOCTH TIEPUOJIA M YaCTOTHI CBOOOTHBIX
KOHCGaHHﬁ HUTAHOI'O MasATHHUKA OT €TI0 AJIMHBD)

Uccnenoanue napaMmeTpoB
KOJIe0aTEeIbHON CHCTEMBI —
nepuoja, 4acToThl,
aMIUTUTYABI U (ha3bl
KoJieOaHuil (Mpy>KHHHBIHA
W/WIA MaTeMaTHIeCKUA
MasTHHK). Habmronenne
3aTyXamIuX KOoJIeOaHHi.
HccinenoBanue cBONUCTB
BBIHY/ICHHBIX KOJICOaHUH.
Hab6nronenue pezonanca.
[IpoBeneHue 3KCrIepUMEHTA:
HCCJIEJOBAaHHE 3aBUCUMOCTHU
neproaa MajblX KOJICOaHHIA
rpy3a Ha HUTH OT JITMHBI
HUTH U Maccel Ipy3a; OneHka
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aOCOJIIOTHBIX U
OTHOCHUTEIIbHBIX
MOTPELIHOCTEN U3MEPEHUN
(bU3UYECKUX BEITMYMH.
Pemenne pac4€THbIX 3a1a4 C
SIBHO 3aJJaHHON (pr3nuecKon
MOJIEJIBIO C HCIIOIH30BAHUEM
OCHOBHBIX 3aKOHOB U
(dbopMyI1, ONTUCHIBAIOIIHX
MexaHunyeckue .Onucanue
MEXaHHYECKUX U C
HCIIOJIb30BaHHEM
(U3NUECKUX BETHYUH:
NEepUo U YacToTa
KoJie0aHul, aMILTUTYa U
daza xosebaHui, 3apsI U
CHUJIa TOKA B TAPMOHUYECKUX
kosneOanusix. Pemenue
KaueCTBEHHBIX 3a/1a4 C
ONOpPO Ha U3YYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH,
OTHCHIBAIOIINE
MEXaHHYECKHEe KOJIeOaHusl.

Pasznea 2. Mousekyasipaasi Gu3MKa M1 TEPMOJTUHAMUKA.
Tema 2. 1. CopepxaHre y9eO0HOro MaTepuana. IIpoBenenue sKCnepuMeEHTA:
OcHoBBI 1. OcHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpUH, UX ONBITHbIE 00OCHOBAHUS. oTpezieNieHue Macchl BO3AyXa
MOJIEKYJISIPHO- Macce! u pazmepsl Mosiekyil. KonnyecTBo BemiecTBa. TemioBoe ABUKEHUE. B KIAaCCHOW KOMHATe Ha
KHHETHICCKON 2. Mogens uaeansHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYIISPHO-KMHETHYECKON TEOPUH OCHOBE H3MEpeHHH 00bEMa
TEOPUH KOMHATBI, TTABJICHHUS u

AAeaIBLHOrO rasa.

4. VYpasHenue MenneneeBa- Knaneiipona. ['a3oBble 3aKOHBI.

[IpakTnueckoe 3ansaTue: Pemenue 3a1a4 Ha OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOW TEOPHUH.

JlaboparopHnas pabota: «HabmroneHus MOJIEKYJISIPHOTO B3aUMOJICHCTBUS TEID)

TeMIepaTypbl BO3/1yXa B HEH;
HUCCIICOOBaHUE 3aBHCHUMOCTHU
MEXY napaMeTpamu
COCTOSIHUS pa3peKEeHHOTO
rasza. Onenka aOCOJIOTHBIX U
OTHOCUTCIIBHBIX
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JlaboparopHas paboTa: « OnpeeneHrne CKOPOCTH TEIJIOBOTO ABUKCHHUS Ta30BY

MOTPELIHOCTEH  U3MEpEeHUui

bU3IIECKUX BEJTUYMH.
OOBbsicHEHHE OCHOBHBIX
MPUHIIUIIOB NEUCTBUU

TepMOMeTpa U OapomeTpa H
yCJIOBHM WX  0€30MacHOro
UCTIOJIb30BaHUS B
IIOBCEIHEBHOI JKU3HU.
Pacno3naBanue ¢u3nUeCKux
SBJICHUHA B y4EOHBIX OIIbITAX
U OKpYXarolen  JKU3HU:
nuddysus, OpOyHOBCKOE

JIBIKCHHE. Onucanue
TEIIOBBIX SIBIICHHI c
HCIIOJIb30BaHHEM
bU3IIECKUX BEJTUYHH:
JABJICHHUE Ta3a, TeMIepaTypa,
cpemHss KUHETHYECKast
DHEPrus Xa0TUYCCKOTO
JIBUKEHUS MOJICKYJI,
CpeIHEKBaIpaTUIHAs

CKOPOCTBMOJIEKYJI.  AHanu3
(¢U3MUEeCKUX MPOIECCOB U
SBJICHUN C HUCIOJB30BaHUEM
MKT, ra3oBBIX 3aKOHOB,

CBSI3U cpeaHen
KMHETUYECKON SHEpruu
TEIJIOBOTO JIBUKEHUS
MOJIEKYT ¢  aOCOJOTHOMN
TeMIepaTypou. Pemenue
pacu€THBIX 3aJa4 C SIBHO
3aJaHHON busngeckom

MOJIEBIO C HCIIOJb30BAaHUEM
OCHOBHEIX mooxkennii MKT,
3aKOHOB U bopmyn
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Coneprkanrie yaeOHOr0 MaTepHuaa.

MOJIEKYJISIPHOM ¢bu3uKu.
Pabora B Trpynmax npu
IUIAHUPOBAHHUHU, TPOBEACHUU
" MHTEPIIPETaluu
pe3yabTaToB  OMNBITOB U
aHaJIM3€  JONOJHUTEIBHBIX
UCTOYHUKOB MH(OpMAIMH IO
TeMe

2.2 OCHOBBI Buytpennsis sneprus. KonmuuectBo Temnorsl u padora. PaboTa raza. 3akoHbI TEpPMOIMHAMHUKH IIpoBeneHue sKCIEpUMEHTA:
TE€PMOJINHAMUKHI U3MepeHue yIeIbHOM
[IpakTuueckoe 3anarue: Pemenue 3anad no reme: « [IpumeHeHue nepBoro 3akoHa TEIIOEMKOCTH BELIECTBA.
TEPMOJMHAMMKH K M30IIPOIIECCaM.» Onenka  aOCONIIOTHBIX U
OTHOCHUTEJIBHBIX
MOTPEIIHOCTEN  U3MEpPEHHIt
duznueckux BEJIMYUH..
OO0npsicHeHnE MIPUHITUTIOB
JEUCTBUS u YCIIOBUM
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0€30IMaCHOT0 UCIOIb30BaAHUS
B  [OBCEIHEBHOH  KU3HU

ABUTATCIIA BHYTPCHHCTO
CropaHusi, OBITOBOTO
XOJIOJUJIBbHUKA,

KOHIUI[MOHEPA. Onucanue
CBOfICTB TCJI HW TCIIJIOBBLIX
SBJIEHAI C HCHOJL30BAaHUEM

duznueckux BEJIMYUH!
JIaBJICHUE Ta3a, TeMIIepaTypa,
KOJINYECTBO TETUIOTHI,

BHYTPEHHSSI dHEprus, pabora
raza. Pemenue pacu€THBIX
3aJa4 € SABHO 3aJaHHOH
¢u3uueckoil  Moaenpl0 ¢
HCIIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB U bopmyn
MOJICKYJIApHON ~ GU3UKH U
TepMOAMHaMuKu. Pemenue
KaYeCTBEHHBIX  3aJady  C
OIIOpOM HA H3y4YEHHBIE B
pazznene «MoekynsipHas
¢u3uKa U TEPMOAMHAMHKAY
3aKOHBI, 3aKOHOMEPHOCTH U
¢usnueckue sBienus. Pabora
B TIpynmax TMpu aHaiuze
JIOTIOJTHUTEIIbHBIX UCTOYH
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Tema 2. 3.
Bzanmunie
MpeBpaIieHus
JKUIKOCTEN U
ra3zoB. TBépabie
Tena.

Conepxanue yueOHOro Marepuaa.

[Tapoo6pazoBanue u koHaeHcaus. Mcnapenue u kunenue. Tsépnoe teno. Kpucrammyeckue u
aMmop(dHbIe TeTa.

[IpoBeneHne HKCHEpPUMEHTA:
U3MEPEHUE  OTHOCHUTEIIbHOMN
BJIQXKHOCTH BO31yXxa. OueHka

a0COTFOTHBIX u
OTHOCHUTEIIbHBIX

MOTPELIHOCTEH  U3MEpEeHUui
bU3IIECKUX BEJTUYMH.
H3yuenue CBOICTB
HACBILIEHHBIX napoB,
croco0oB M3MEpEHUs
BJIIAKHOCTH HaOmronenune

KHUIICHUA IpU TTOHUKCHHOM
JaBJICHHUH, HarpeBaHusd u
IIJ1aBJICHUA

KPUCTAJUTMYECKOTO
BEIIECTBA. OObsicHeHUe
INPUHUMUIIOB  JCUCTBUA U
YCIIOBUH 0e30MmacHOTO
HCIIOJIb30BAHUS B
MTOBCETHEBHOM KA3HU
TUTpOMETpa, ICUXPOMETPA,
KaJIOpUMETPA. N3yuenue
TEXHOJOTHUI MOJTy4YECHUS

COBPEMEHHBIX MaTepHaJioB, B
TOM 4YHCJI€ HaHOMAaTEepHAJIOB.
Pewenne pacy€THeIX 3a1a4 ¢
SIBHO 3aJIaHHOW (PU3HUYECKOU
MOJIEbIO C HMCIOJIb30BAaHUEM
YpaBHEHHUS TEIJIOBOTO
Oananca. Pemenue
Ka4eCTBEHHBIX  3aJad ¢
OIOpOM  Ha  W3y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTU U
¢usnueckue  ABICHHS 1O
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TEMEC

Pazpmea 3. DJIeKTPOAMHAMMKA.
Tema 3. 1. Copepxanne yaeOHOT0O MaTepuaa. IIpoBenenue sKCnepuMeEHTA:
DeKTpOoCTaTHKA. U3MEpEHUE DBIEKTPOEMKOCTH

1. DOnexTtpuueckuil 3apsii. 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia. 3akoH KynoHa.

2. DOnexrtpuueckoe noie. Hanpspk€HHOCTH mosst. DnekTpuueckas EMKocTb. KonzneHncaTop
CoenvHeHus KOHIEHCATOPOB

[TpakTnyeckoe 3ansaTue: Pemenue 3a1ad Ha pacy€T 3IEKTPOCTaTUUECKUX BEJIMYHMH U 3aKOH
Kynona.

IIpakTrueckoe 3ansaTue: Pemenne 3ana4d Ha pacu€r MEKTPUIECKOM €EMKOCTH

KOHJICHCATOPA. Ouenka
a0COTIOTHBIX u
OTHOCHUTEJIBHBIX
MOTPEIIHOCTEN  M3MEpPEHHIT
dusnueckux BEJIMYHH.
N3yuenue MPUHIIMIIOB
JEUCTBUS JIEKTPOCKOIIA,
3JIEKTPOMETPA,
KOHJIEHCATOPA. N3yuenue
MPUHIUIIOB NENUCTBUAN
YCIIOBUH 0e30MmacHOTO
IIPUMEHEHHUS B IPAKTUYECKON
KU3HU, KOIIMPOBAJILHOTO
anmapara, CTPYWHOTO
[IPUHTEPA. Paccmorpenue
buznuecKux OCHOBaHMI
3JEKTPOCTATHYECKON 3alUThI
U 3a3eMJICHUS

aneKkTponpudopoB. Permienne
pacy€THBIX 3aJad C SIBHO

3aJaHHOUI busngeckom
MOJIEJIbIO C UCIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB u
dbopmyn AIIEKTPOCTATUKH.
Pemenue KAueCTBEHHBIX
3a71a4 c OIopoi Ha
U3YyYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTHU u
buznveckue SIBJICHHS
DIIEKTPOCTATUKH.
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Pacno3naBanue ¢u3nUECKuX
SIBJICHHM B y4E€OHBIX OIbITax
U OKpYXarolen  JKU3HU:
BIIEKTPU3ALIMS T,
B3aMMOJICHCTBUE 3apsAJIOB U
OOBSICHEHHE HX Ha OCHOBE

3aKOHOB U bopmyn
aneKTpocTatuku. OnucaHue
HA3Y4YEHHBIX CBOICTB

BCIIECTBA M OJICKTPUUCCKHX
SIBJIGHHI C HCIOJb30BaHHEM

bu3IIeCKUX BEJTUYHH:
JJIEKTPUYECKUN 3apsj,
HANPSHKEHHOCTh
AIEKTPUYECKOTO MO
OTEHIMA, pPa3HOCTh
NOTEHLINAJIOB,
BIIEKTPOEMKOCTb. AHanus

¢u3MUeCKUX MPOIECCOB U
SBJICHUH C HCIOJIb30BAaHUEM
(U3MUEeCKUX 3aKOHOB: 3aKOHA
COXPAHEHMsI IEKTPUUECKOTO
3apsna, 3akoHa  Kynona.
Pabora B Trpynmax npu
aHaJIMu3¢ JOITOJIHUTCIIbHBIX
UCTOYHUKOB HH(pOpMalUU U
MOJATOTOBKE COOOLICHUH O
IPOSIBICHUN 3aKOHOB
JNEKTPOCTATUKH B
OKpY)Xalollel  KW3HU |
IMPUMCHCHUUN UX B TCXHUKC

Tema 3.2.
3aKOHEBI

Conepxaaue yueOHOro Marepuaa.

1. TloctosHHBIN AnekTpuyeckuid ToK. Cuia Toka, HanpsHKEHUE, AJIEKTPUUECKOE COTPOTUBIICHHUE.
3akoH OMa aJ1s1 yyacTKa LEnu.

[IpoBenenne HsKCHEpPUMEHTA:
M3y4yeHue CMEIIaHHOTO
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IIOCTOSIHHOTO 2. IlocnenoBarenpHOE U NapauIEIbHOE COEINHEHUE IPOBOIHUKOB. 2
TOKA. OJIC ucrounnka Toka. 3aKkoH OMa JIijIsl TTOJTHOM LIETIH.
3. TennoBoe neicTBUE IEKTPUIECKOTO TOKa. 3akoH Joymns-Jlenmna. PaGora u MomHoCTh 2
TOKa
JlaGopatopHas pabota «/3yueHne napanienabHOro COSMHEHUS IPOBOJHUKOBY 2
JlaGopatopHas pabota «/3yueHne nociae 0BaTeIbHOI0 COSTMHEHHSI TPOBOTHUKOBY 2
JlabopaTtopHnas pabora « M3smepenne DJIC u BHYTpEHHETO CONPOTUBICHUS HCTOYHHKA TOKA) 2
JlaGopatopHas paboTa « M3mMepeHre MOITHOCTH U PabOTHI AJIEKTPUUYECKOTO TOKA» 2
JlaGopaTtopHas pabota «OrnpeaeneHne yAeIbHOT0 COMPOTURIICHHS MaTepralia u3 KOTOPOTo 2
M3TOTOBJIEH IPOBOJHUK.
ITpakTnueckoe 3anstue: Pemenue 3agad Ha 3akoHbl OMa. 2
IIpakTrueckoe 3ansatue: Pemenne 3anad Ha 3akoH Jxoyns - JIeHna. 2
Tema 3. 3. Conepxanue yueOHOro Marepuana.
ONeXTpHIeCKHH 1. TTonynpoBoauuku. CoOCTBEHHAs U MPUMECHAs! IPOBOJMMOCTb MOJYITPOBOIHUKOB. 2
TOK B PasHBIX p-n- nepexon. [TonynpoBOgHUKOBBIN 0. DIEKTPUYECKUI TOK B METaJlIaX.
cpenax.
2.O1EeKTPUYECKUI TOK B JKUJIKOCTSX. 2
DNEKTPUUECKUH TOK B Ta3ax. DJIEKTPUUYECKUI TOK B BaKyyMe.
[IpakTuueckoe 3ansaTue: Pemenue 3aaad no remMe « IEKTPOTU3» 2

COCTMHEHUS PE3UCTOPOB;
m3Mepenne DJIC ucToyHUKa
TOKAa W €ro BHYTPEHHETO
COTIPOTHBIICHUS;

HAOMIO/IEHUE  DJEKTPOIIH3a.
Ounenka  aOCOMIOTHBIX U

OTHOCHUTEJIbHBIX
MOTPEIIHOCTEN  U3MEpPEHHIT
dusnueckux BEJIMYHH.
OO0mbsicHeHNE MIPUHITUTIOB
JEUCTBUS u YCIIOBUM
0e30macHOTO  TPUMEHEHUS
amrepMerpa,  BOJBTMETpA,

peocrara, MCTOYHHKOB TOKA,
JJIEKTPOHATrpEBATENbHbIX U
JEKTPOOCBETUTEIBHBIX
npubopoB, TepMOMETpa
COINIPOTHBIICHUS, BAKYYMHOTO
IM0Ja,  TEPMHCTOPOB U
(bOTOpPE3UCTOPOB,
HOJIYTIPOBOJHUKOBBIX
JUOJIOB, raJIbBAaHUKH.
Pewenne pacy€rHeIX 3amad ¢
SIBHO 3aJIaHHOW (DU3HYECKOU
MOJIEbIO C HMCIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB u
dopmyn tembl «IlocTOSIHHBIN
BIIEKTPUYECKUIN TOK.
Pacno3naBanue ¢u3nuecKux
SBJICHUHA B y4EOHBIX OIbITAX
U OKpYXarolen  JKU3HU:

JIEKTpHUYECKas
HpOBO,Z[I/IMOCTB, TCIIII0BOC,
CBETOBOE, XUMHYECKOE,

MarHuTHOE JOEHCTBUSA TOKa.
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AHanu3 JIIEKTPUYECKUX
SBJICHUA W TIPOIECCOB B
HEeMsIX MOCTOSHHOTO TOKa C
UCIIO/Ib30BAaHUEM  3aKOHOB!
3akoH OMma, 3aKOHOMEPHOCTH

IIOCJICAOBATCIBHOT'O n
napauiC/ibHOIO COCOAUHCHUSA
IIPOBOJHUKOB, 3aKOH

Jbxoyna-Jlenna.  Omnuncanue
M3YYCHHBIX CBOWCTB BELICCTB
U DJJIEKTPUYECKUX SBICHUU C

HCITOJIb30BAaHUEM
dusnueckux BEJIMYUH!
ANIEKTPUYECKHUI 3apsij, cuiia
TOKa, AIEKTPUUECKOE
HaIpsKEHUPA3HOCTh
norennuanos, JJIC, pabota
TOKa, MOIIIHOCTb TOKA.
Hcnonb3oBanue
nH(}pOpPMaAITMOHHBIX
TEXHOJIOTHMH  JJI9  IIOHCKa,
CTPYKTYpUPOBaHUS,
HUHTEpIpeTalu u

npe/iCTaBICHUsT HHOpMAIIUU
P TOATOTOBKE COOOIIECHUI
0 MNPUMCHEHHH  33aKOHOB
IIOCTOSSHHOT'O TOKAa B TEXHHUKEC
U TEXHOJIOTHS

Tema 3. 4.
MarsutHoe
MOJIE.

Coneprkanrie yaeOHOr0 MaTepHuaa.

1. B3aumopeiicTBue TokoB. MaruuTtHoe noje. HIyKIus MarHuTHOro 1nosis. MarHUTHBIN IOTOK.
Cuna Amnepa. Cuna Jlopenna .

IIpoBeneHue HsKCIEpUMEHTA:
WU3Y4EHHE MarHUTHOTO IOJISA
KAaTYIIKH c TOKOM;
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3. SIBnenue anexTpoMarHuTHON MHAYKIUU. [IpaBuio Jlenna. Camonnaykuus. MHAYKTHUBHOCTD.

MarauTHbIE CBOICTBA BCIICCTBA. 9H€pI‘I/I5I MAar"HuTHOTIO I10JIA TOKaA.

HpaKTI/I‘IeCKOG 3aHsATHE: Pemenue 3aa4 Ha pacucT MarHUTHOM HWHAYKIOUH U MAarHUTHOT'O ITOTOKaA.

[IpakTnueckoe 3anarue: Pemenne 3anad Ha pacuér cuiibl AMiiepa U cuisl JIopeHua.

HCCIIENOBAHUE NEUCTBUSA
MOCTOSSHHOTO ~ MarHuta Ha
paMKy c TOKOM;
HCCIIEJOBaHNE SBJICHUS
AJIEKTPOMATrHUTHOMN
WHIYKIIUH. OrneHKa
a0COJIIOTHBIX u
OTHOCHUTEIIbHBIX
IOTPELIHOCTEH  U3MEpEeHUi
bU3IIECKUX BEJTUYMH.
OO0mbsicHeHHE HPUHIIMIIOB
NEUCTBUA Hu YCIIOBUI
0€30IacCHOT0  IPUMEHEHUs
MOCTOSTHHBIX MarHuroB,
AJIIEKTPOMATHUTOB,
AEKTPOABUTATENS,
YCKOPHUTEIIEH 3JIEMEHTAPHBIX
YaCTHII, WHAYKIIMOHHON

neyn. Pemenune pacy€THBIX
3a1a4 Ha MIPUMEHEHHE
dbopmyn Tembl «MarHuTHOE
noJe. DJIeKTpOMarHuTHas
AHIYKLUS. Pemrenue
KAueCTBEHHBIX  3aJad ¢
OIOpOM  Ha  U3y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U
(bUBUYECKUESBICHUS  TEMBI

«MarauTtHoe ToJie.
DneKTpOMarHuTHas

uHaykusy.  OnpeneneHue
HarpaBJIeHUs BEKTOpa

MHIYKIUA MarHATHOTO TIOJIS
POBOJHUKA C TOKOM, CHJIBI
Amnepa u cuibl JlopeHua.
Pacno3naBanue ¢u3NUECKuX
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SIBICHUH B Y4EOHBIX OIBITAX
U OKpYXaroleu  KU3HHU:
BBaHMOﬂeﬁCTBHG MAarHuToOB,

3JIEKTPOMAarHUTHas
WHIYKLUA, JICUCTBUE
MarHUTHOTO oA Ha

NPOBOJHUK C TOKOM U
JBWOKYIIHAICS 3apsia. AHAIN3
AJNIEKTPOMATHUTHBIX SIBICHUM
C UCIIOJH30BAaHHEM 3aKOHa
AJIEKTPOMATrHUTHOMN

WHIYKIIUH. Onucanue
M3Y4YEHHBIX CBOMCTB BEILECTB
u 3JICKTPOMArHUTHBIX
SIBIICHUM C HCIIOJIb30BaHHEM
bU3IIECKUX BEJTUYHH:
WHIYKIAS MarHUTHOTO TOJIS,
cunia Amnepa, cuna Jlopenua,
WHYKTUBHOCTD KaTYIIKH,
SHEPTHsl DJIEKTPUUECKOTO U
MarHUTHOTO IOJIeH

Pazpea 4. DJIeKTPOMArHUTHbIE KOJe0aHWs U BOJIHBI.
Tema 4.1. Coneprxanue yueOHOTo MaTepuaia. HccnenoBanue mapameTpoB
DJIEKTPOMarHuTH KOJIeOATeIbHOW CHCTEMBI —

ple KoJeOaHus.

1. Konebarenpuplii KoHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KoieOaHus. BeIHyKIeHHbIe
AJICKTPOMAarHUTHBIC KosieOanus. [lepeMeHHBIN AIEKTPUICCKUN TOK.

2. AXTUBHOE cONpOTUBIICHHE. J[eiCTBYyIOIIIEE 3HAUCHUE CUJIbI TOKA U HanpsbkeHus. Kongencarop
Y KaTyIIKa B LENH EPEMEHHOT0 TOKA. DJIEKTPUUYECKHI PE30HAHC B 1IENH MEPEMEHHOT0 TOKa

3. Tpanchopmarop. [IpousBoacTBo, mepemada u noTpedIeHUE dIeKTpoIHEpruun. ['eneparop
HE3aTyXaIoIUX KoJIeOaHn!.

[IpakTrueckoe 3ansaTue: Pemenne 3anad Ha pacy€T aKTUBHOTO, UHAYKTUBHOT'O, EMKOCTHOTO

nepuoa, YaCTOTHI,
aAMILTUTY B u dazbl
koneOaunii. HMccaemoBanue
MIEPEeMEHHOTO TOKAa B IIEMH W3
MIOCJICAOBATEILHO

COCTMHEHHBIX KOHJICHCATOPA,
KaTYIIKH U pe3ucropa.
Ounenka  aOCOMIOTHBIX U

CONPOTHBIICHUS OTHOCHUTEJIbHBIX
MOTPEIIHOCTEN  M3MEpPEHHIt
du3nuecKux BEJIMYHH.
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OOmbsicHeHHE HPUHIIMIIOB

NEUCTBUA u YCIIOBUU
0e30IacCHOT0  IPUMEHEHHUs
BJIEKTPUYECKOTO 3BOHKA,
reHeparopa MEPEMEHHOT0
TOKa, JTHHAM
anekTponepenad.  Peuienue
pacUYETHBIX 3a1au C

SIBHO3QJIaHHOW  (pu3mveckoin
MOJIENTBI0 C HCIIOJIb30BaHHEM

OCHOBHBIX 3aKOHOB u
dbopmy, OTHMCBIBAIOIIIAX
OJICKTPOMAruuTHBIC
Kosie0aHusl. Onucanue
OJICKTPOMArHUTHBIX
Kosie0aHui C
HUCIIOJIB30BAHHUEM

bU3IIECKUX BEJTUYHH:
epHoI u gacToTa

KoJeOaHuii, aMIuIuTyna |
daza konebaHui, 3apsan u
CHja TOKa B TAPMOHUYECKHX
AIEKTPOMArHUTHBIX

KOJICOAHHSIX. Pemenne
KAQ4eCTBEHHBIX  3aJad  C
ONopoid  HAa  H3yYECHHBIE
3aKOHBI,  3aKOHOMEPHOCTH,

OIMCHIBAIOIINE
BHCKTpOMaFHI/ITHBIe
KOoJICOaHHS. PabGoTa B
rpynmnax Ipu INIAaHUPOBAHUU,
MIPOBEJICHUHU u
MHTEPIpPETALUA PE3YIbTATOB
OIIBITOB, u aHaau3e
JOITOJIHUTCIIBbHBIX
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UCTOYHUKOB MH(OpMAIMH IO
TEME

Tema 4.2.
DJIEKTPOMAarHuTH
bI€ BOJIHBI.
CeToBbIE
BOJIHBI.

Conepxanue yueOHOro Marepuaa.

1.D51eKTpOMarHuTHOE NOJIE U 3TIEKTPOMArHUTHBIE BOIHBI. CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH.
N3o6perenue paano [lonoseiM. [punimne! paanocssu. TeneBuaeHue.

2.CBeT Kak 3JIeKTpoMarHuTHas BojiHa. aTepdepenus u audpaxius ceeta. {ucnepcus ceera.

[Ikana 3/M BoiH. PaznuuHble BUIBI 2JIEKTPOMArHUTHBIX U3IYyYEHUH, UX CBOMCTBA.

5. 3axkoHbI OTpakeHHUs U IperoMiieHus cBeTa. [lolHoe BHYTpEHHEE OTpaKEHUS

6. Jlunzel. OnTrueckue npubopsl. [loctpoenne n300pakxeHus B TMH3aX.

[IpakTuueckoe 3ansaTHe: Pemenue 3a1a4 Ha GOPMYITy TOHKOW JTMH3BI

N3yuenne oOpazoBaHusi U
pacnpocTpaHeHus

MOTIEPEYHBIX U TMPOJOIBHBIX
BOJIH. Habmonenue
OTPKEHUSH  TPEJIOMIICHUS,
UHTEpEpEeHITNH U
Tudpakmu  MEXaHHYECKUX
BojaH. HaOmronenue cBsi3u
TPOMKOCTH 3BYKa W BBICOTHI
TOHAa C AaMIUIMTYIOH U

YacTOTOM KoJICOaHHH,
3BYKOBOTO pe3oHaHca.
Hccaenosanue CBOJCTB

AJIEKTPOMATrHUTHBIX BOJIH:
OTpaXCHHE,  IPEIOMIICHUE,
nonspu3anus,  IuQpaxius,
uHtephepeniusa.  M3yuenue

YCJIOBHM U3JIy4YEHHUS
3JIEKTPOMArHUTHBIX BOJIH,
B3auMHOU OpUEHTALlUU

BektopoB E, B, v B
JJIEKTPOMArHUTHOM  BOJIHE.
N3yuenue MPUMEHEHUS
AJIEKTPOMATHUTHBIX BOJH B
TEXHHUKE " OBITY.
OO0mbscHeHne HPUHIIMIIOB
IEUCTBUA u YCIIOBUI
0€30IacHOT0  IPUMEHEHUs
MY3bIKaJIbHbIX

MHCTPYMEHTOB,

YJIBTPa3ByKOBOM

JUAarHOCTHUKUA B TEXHUKE W
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MEJIULINHE, paznapa,

panuonpuEMHUKA,
TEJIEBU30pa, AQHTEHHBI,
tenedoHa, CBY-neun.

Pemienne  pacu€rHbIX WU
KaUeCTBEHHBIX  3aJa4  C
OIOpOM  Ha  U3y4YCHHBIC

3aKOHa pacrpocTpaHeHHe
3JIEKTPOMAarHUTHBIX BOJIH.
Hcnons3oBanne
UH(POPMALIMOHHBIX
TEXHOJIOTHH  JJId  TIOMCKa,
CTPYKTYpUPOBaHUS,
WHTEpIPETAII n

npecTaBiIeHus] NHPOPMAITUU
MIPU TIOATOTOBKE COOOIIEHUM
00 UCIOJI30BaHUU
JNIEKTPOMArHUTHBIX BOJH B
TEXHUKE. VYuacrtue B
JUCKYCCUU 00
3JIEKTPOMarHUTHOM
3arpsA3HEHUN  OKPYKaIoIIei
cpeasl. PabGora B rpymmax
npu IUTAHUPOBAHUH,
MPOBECHUU u
MHTEPIIPETAlUA PE3YJIbTATOB
OTIBITOB u aHaiaun3e
JTOTIOTHUTEIIbHBIX
HUCTOYHUKOB MHPOPMAIUH 10
temel3yuenne SIBJICHUSI
MOJIHOTO BHYTPEHHETO
OTpaXeHHUsI, €r0 MPUMEHEHUS
B  cBeroBoje. M3yueHue
MoJee MHKPOCKOIIA,
TEJIECKOIa. Ilonyyenue
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CIICKTpPa C IMOMOLIbIO MPU3MBI
U AUGPaKIUOHHON PEIETKH.

H3mepenne MOKa3aresst
pEeTOMIICHUS CTeKJIa.
HccnenoBanue CBOICTB
N300pakKCHUITB JUH3AX.
OOnbsicHeHHE HPUHIIMIIOB
NEUCTBUA Hu YCIIOBUU

0€30MacCHOT0  IPUMEHEHHUs
OYKOB, JIYIIBI, (hoTOAMMmapara,
MPOCKIIMOHHOTO  anmapara,
MUKPOCKOTIA, TEeJeCKOoIa,
BOJIOKOHHOM OINTHKH,
TU(PaKIIMOHHOW  PEIIETKH,
MOJIAPOUIA. Pemienue
pacy€THBIX 3aJad C SBHO
3a/laHHOM du3nueckoit
MOJIEbIO C HCIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB "
dbopmyn T€OMETPUUECKON
ontuku.  IloctpoeHue wu
OTMCaHue HN300pakeHuUs,
CO3/aBacMOr0 TJIOCKUM
3€pKajoM, TOHKOH JIMH3O0M.
Paccmotpenue IIPECIIOB
MPUMEHUMOCTHU

reOMETPUYECKON OIITUKH.
Pacnio3naBanue ¢uznueckux
SIBJICHUM B  ONBITAX U

OKpYKaroleun JKU3HU:
IIPSAMOJIMHENHOE
pacrpocTpaHeHHe CBETA,

OTpaXCHHE,  MPEIOMIICHUE,
uHTephepeHIms, audpaxius
n MOJISIpU3al il CB€Ta,
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aucnepcust csera. M3ydeHue
YCIIOBHI HAOJIFOIEHUS
MaKCUMyMOB U MUHUMYMOB B
uHTEepEePEHITMOHHOMN
KapTUHEOT JIBYX CHH(a3HBIX
KOTEPEHTHBIX ~ MCTOYHHUKOB.
VYcnosue HaOII0IeHUS
[JIABHBIX MaKCHUMYMOB IIpH
najeHUuu
MOHOXpPOMaTH4YECKOTO CBETa
Ha TP PaKIIUOHHYIO
pELIETKY. Ananus
ONTHUYECKUX  SABJIEHUA  C
UCIIOJIb30BAaHUEM  3aKOHOB:
3aKOH IIPSIMOJIMHEWHOT O
pacnpocTpaHeHus CBETa,
3aKOHbl OTpaXXEHUsI CBETa,
3aKOHBI MPEJOMIICHHS CBETA.

Onucanue ONTUYECKUX
SBJICHUI C WCIIOJIb30BAHUEM
duznueckux BEJIMYUH!

dboKycHOE  pacCTOSHHE U
OIITUYECKAas Cujia JINH3bI

Pasznea S. CTpoeHue aToMa M KBAaHTOBas pusuka.

Tema 5. 1. CopepxaHue y9eO0HOTro MaTepuana.

CBeToBEIC 1. 'nmnotesa I1nanka o kBantax. @otoH. DoToddhdheKT. Ha6mronenune dotorddexra
KBaHTBI. Ha YCTAHOBKE C I[MHKOBOU

2. OmsiT Pesepdpopaa. Ctpoenue aroma. [lnanerapnast mozens u Mmozens bopa.

IToctynatel

miactuaor.  MccinenoBanue

bopa. [lornoienne u ucryckanue cBeTa aTOMaMH. 3aKOHOB BHEIIHETO
dotoapdexra. OOBsICHEHUE
OCHOBHBIX MPUHIIUIIOB
neicTBus TEXHUYECKUX
YCTPOMCTB, TaKUX KaK:
dboTosneMeHT, (HOTOIATIHK,
COJIHEYHAsI Oarapes,
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CBETOAMON; U YCIOBHM HX
0e30macHOTO TPUMEHEHUS B
[IPaKTUYECKON JKU3HU.
Pemenue pacu€rHbix 3amad c
SIBHO 3aJaHHON (HU3U4ecKOn
MOJIEJIBIO C MCIOJIb30BAaHUEM

OCHOBHBIX 3aKOHOB u
dbopMysl KBAaHTOBOM ONTHKHU.
Pemenue Ka4eCTBEHHBIX
3a71a4 C Omopou Ha
U3y4YEHHbBIC 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM
OIITUKH. PacnoznaBanue
bu3MYeCKuX  SBICHUA B
y4eOHBIX OTbITaX:
dboTornexkTpuueckuii 3pPexT,
CBETOBOE JTaBJICHUE.
Onucanue M3yYECHHBIX
KBaHTOBBIX  SIBIIGHUA U
MPOLIECCOB C
HCII0JIb30BAaHUEM

bU3IIECKUX BEJTUYHH:

CKOPOCTD 3JICKTPOMArHUTHBIX
BOJIH, JUIMHA BOJHBI U
4acToTa CBETa, OJHEPrus u
UMITYJIBC (JOTOHA

Tema 5. 2.
dusuka
aTOMHOTO si/ipa

ConepxaHnue y4eOHOro Marepuaa.

1 OTKpBITHE PAAMOAKTUBHOCTH. 0O-, -, Y- U3ITYUCHUS.
3aKoH paJIMOaKTUBHOTO pacraja.

2. DHeprus cBsizu. JleneHue snep ypasa.
Iennas snepHas peakuus. SnepHsiii peaktop. TepMosaepHbIE peaKLUU.
buosnornueckoe necTBre paMOAKTUBHBIX U3TyYCHUH.

[IpakTnueckoe 3aHdTHE: PelieHue 3a1ad Ha COCTABJICHUE SICPHBIX PEAKIUH.

N3ydyeHne  SKCIEPUMEHTOB,
JIOKa3BIBAIOIIMX  CJIOXHOCTD
CTpPOEHHUS aTOMHOIO sijpa.
HccnenoBanue TPEKOB
qaCTHI] (o TOTOBBIM
¢ororpadpusam).  M3zyuyenue
ANEPHBIX  CHUJI,  SIIEPHBIX
peakIii CHHTe3a M pacraja,
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TEPMOSIIEPHOTO CHHTE3a.

N3yuenue HYKJIOHHOM
monenu siapa [elizenOepra-
HBaneHko. OO0bscHeHue
YCTPOMCTBA W NPUMEHECHUS
JIO3UMETPA, KaMephbl
Bunbcona, SIIEPHOTO

peakTopa, aTOMHOW OOMOBI.
Pemenue 3amau ¢ onopoi Ha
MOJIy4YeHHbIE 3HAHUS, B T.Y. O
3apsiie U MaccOBOM 4MHCIIE
saapa. Pacnosnasanue
¢u3uueckux  ABICHUNA B
y4eOHBIX  OMBITAX W B

OKpY’Karollen JKHA3HU:
€CTECTBCHHAs U
UCKYCCTBECHHAs

paI[I/IoaKTI/IBHOCTB.OHI/IcaHI/Ie
KBAaHTOBBIX SIBJICHUMN u

IIPOIIECCOB C
HUCIIOJIB30BAHUEM

bU3IIECKUX BEJTUYHH:
epHo noJypacmnasja,

SHEPrusi CBA3M  aTOMHBIX
sanep, nedexT Macchl sapa.
Ananmus MPOIECCOB u
SIBJICHUH C HCIOJIb30BAHUEM
3aKOHOB U MOCTYJIAaTOB: 3aKOH
COXpaHEHUsl AJIEKTPUUECKOTO
3apsifa, 3aKOH COXpaHEHUS
MacCOBOTO YHUCIa, MOCTYIaThl
bopa, 3akoH pairoOaKTHBHOTO
pacmaga. Yuactue B pabore
KpYIJIOTO cTona
«DyH1aMEHTAIbHBIE
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B3auMoOJeNCcTBUA. EIMHCTBO
(bU3UYECKOWKAPTUHBI MUPay.

Hcnonws3oBanue
nH(pOpPMaAITMOHHBIX
TEXHOJIOTHUH  JJI1  IIOHCKa,
CTPYKTYPUPOBAHHS,
UHTEpIpeTalu u

npejcTaBacHUsT HHpOpMAIUU
P TOATOTOBKE COOOIIECHUI
0 MNPUMCHEHHH  33aKOHOB

KBaHTOBOM ¢buzukn B
TEXHHUKE W  TEXHOJOTHUSX,
HKOJIOTHYECKUX acreKkTax

SIEPHON SHEPTETUKHU

6. Di1eMeHTEI
ACTPOHOMHH U
acTpopu3uKu

ConepxaHaue yueOHOro Marepuaa.

Dranbl pa3BUTH acTpoHOMHUU. Bup 3BE31HOTO HEOa. Co3Be3aus, sIpKUe 3BE3bI, TIIIAHETHI, UX
Bunumoe asumxenue. Conneunas cucrema. CoiHiie. 3BE3/1bl, X OCHOBHBIE XapaKTEPUCTUKH.

Muneunsiii [1yts — Hamra [Nanaktuka. Beenennas. 3akon Xa06na. Teopust MeTaranakTuka.
Hepeménnsle npo01eMbl aCTpPOHOMUHI

[Toxroroska cooOIeHuii 00
JTanax pa3BUTHUS
aCTPOHOMHUH, O MPHUKIIAJTHOM
Y MUPOBO33PEHUYECKOM
3HaYEHUHU aCTPOHOMUH, O
METO/IaX MOJTYYSHUS
HAyYHBIX aCTPOHOMUYECKUX
3HaHUH, OTKPBITUAX B
COBPEMEHHON aCTPOHOMUHU.
N3yueHne cOBpEMEHHBIX
MPEJCTaBICHUN O
MPOUCXOKICHUH U
spororny CoJiHIa U 3BE3 .
H3yueHne TUIIOB raJIaKTUK,
paavoragakTUK U KBa3apoB.
N3ydeHue nprxeHus
HEOECHBIX TEJI, DBOJIIOLIUU
3BE31 U BeeneHnHoi,
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MIPOLIECCOB, MPOUCXOMSIINX B
3BE37aX, B 3BE3MHBIX
cucreMax, B
MEKTaJJaKTUYECKOM Cpefie,
MacmTaOHOM CTPYKTYPBI
Bcenennoif. O6bsicuenne
pacumupenus BeeneHHol Ha
OCHOBeE 3aKoHa Xab0:a.
[ToaroroBka Kk 00CYXICHUIO
HEpENICHHBIX TPOOIeM
actpoHomuu. [IpoBenenue
HaAOJIFOIEHUN
HEBOOPYKEHHBIM TJIa30M C
HCIIOJIb30BaHNEM
KOMIBIOTEPHBIX MPUIIOKCHHHA
JUTSL OIIPEICIICHUS
MOJIO’KEHUS HEOECHBIX
00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE CO3BE3/US
CeBepHoOro noyymapus u
spkue 3B€31bl. [IpoBenenue
HAOJIFOEHUI B TEJIECKOII
Jlynsl, maner, MaeyHoro
[Iytu. Yuactue B AMCKyccuu
0 HEpEIICHHBIX MpodeMax
ACTPOHOMHUHU

BCEro

158
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4. YCJIOBUSA PEAJIM3ALIUUA ITPOT'PAMMBI ITPE/IMETA
3.1. TpeGoBanus K  MHHUMAQJIBLHOMY  MaTepHAJIbHO-TEXHHYECKOMY
odecre4eHuIo

Peanu3anus nporpammel npeaMera TpedyeT Hanuyusl yueOHOro kabuHera pusmku.
- OGopynoBanue yueOHOro kabuHera pU3MKu:

- II0CaJOYHBIE MECTA 110 KOJMYECTBY O0yUaIOIIUXCs

- pabouee MeCTO MpenoaaBaTes

- KOMIUJICKTBI IIJIAKaTOB
- nabopaTopHas MeOesb C TIOJIBEICHHBIM JICKTPOMUTAHUEM;

- JIEMOHCTpaILlMOHHOE U JabopaTOpHOE 000PYAOBAHUE;
- METOJMYECKHE YKa3aHUs JJIs JJa0OpaTOPHBIX padOT CTYJEHTOB;
- KOMIUJIEKThI pa3aTOYHbIX MaTEPUAIIOB

- CIpaBOYHAs JUTEPATYPA;
TexHuueckue cpeacTBa 00yueHUS:

- KOMIIBIOTED
- Meua NpoeKTop

- HMHTCPAKTHUBHOC 1mocoOue 1o JUCIHHUITIIINHEC

4.2. Y4yeOHO-MeTOAUYeCKOe U MHPOPMALIMOHHOE o0ecnieyeHre y4eOHOro
npeamera

IlepeyeHb OCHOBHOI U IOMOJIHUTEJIbLHON Y4e0HOM JTUTEPATYPbI, HE00X0AUMOM
JJIS1 OCBOEHMS MpeMeTa
OCHOBHbBIE HCTOYHUKHU:
®duszuka. 10 kaacc: yued. s ob6mieobpazoar. Opranuzaiuii: 0a30BbIA U
yrayon. Yposuu / I'.J.Msakumer, b.b. Bbyxosnes B.M.YUapyrun; mom pen.
H.A.ITapdenTtberoii .-7-¢ uzn.nepepad.-M. :Ilpocssimenue, 2020.-432c¢.:(4)n. Un.
—(Knaccuueckuii kypce). -. ISBN 978-5-09-074278-8.
®duszuka. 11 kaacc: yueld. s ob6mieobpazoar. Opranuzaiuii: 0a30BbIA U
yrayon. Yposuu / I'.J.Msakumer, b.b. Bbyxosnes B.M.YUapyrun; mox pen.
H.A.IlapdentbeBoii .-7-¢ uzm.nepepad.-M. :Ilpocssmenne, 2019.-432c.:(4)n. Un.
—(Knaccuueckuii kypc). - ISBN 978-5-09-071607-9
4.3 Ilepeuenp HMHGOPMAIMOHHBIX TEXHOJOIHH, HCHOJIb3yeMbIX MPH
OCYIIIECTBJIEHHS 00pa30BaTEeJIbLHOI0 Mpolecca MO JAUCIHHUIJINHE, BKJIOYAS
nepeyeHb MPOrPAMMHOI0 oOecnevyeHUsi U HHQPOPMANMOHHBIX CHPABOYHBIX
CUCTEM
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Jluniensnonnoe nporpammuoe odecneuenue: Microsoft Office Word 2013/2007
Microsoft Office Excel 2013/2007 Microsoft Office Power Point 2013/2007
www.school-collection.edu.ru (Enunas komnekuus 1iudpoBbix 00pa3oBaTeIbHbIX
pecypcoB).

http://www.iprbookshop.ru/ DnexTpoHHO-OMOIMOTEYHAs CUCTEMA.

1. http://www.fizzika.ru/

2. http://www.physics-regelman.com

4.4. Oco0eHHOCTH peau3alMU NMpeAMeTa I 00y4YarIUXCcsl M3 4ucia
HHBAJIM/IOB U JIMI ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS

[Ipu oOyyeHMM JHII C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH  37I0POBBS,
peyCcMaTPUBACTCS] HHIAWBUTYyalbHBIN rpaduk 00yueHus.

WuBanuapl W Juma € OrPAaHUYCHHBIMH  BO3MOXHOCTSIMH — 3710POBbS
oOecrieueHbl MMEYaTHBIMU M D3JEKTPOHHBIMH OO0pa30BaTEeNbHBIMU pecypcaMu B
dopmax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 310POBbSI.

JIisi  OCYIIECTBJICHUSI TPOLENyp TEKYIIEro KOHTPOJIs YCHEBAaEeMOCTH W
IPOMEKYTOYHOM aTTecTaluu OOydYarlouuxcs, Cco34aloTcs (DOHIBI OLEHOYHBIX
CPEACTB, aJaNTUPOBAaHHBIC JJs MHBAJMAOB M JHUI C OTPAaHUYCHHBIMU
BO3MOXKHOCTSIMM ~ 3[I0POBbSI ¥ IO3BOJISIIOIIME OLEHUTHh JIOCTHXKEHHE HMHU
3allJJaHMPOBAHHBIX B OCHOBHOH 00pa3zoBaTeNbHONM NporpaMMe pe3yibTaToB
oOydeHnss ¥ ypOBEeHb C(HOPMUPOBAHHOCTH BCEX KOMIIETCHLUH, 3asBICHHBIX B
o0pa3oBaTeNbHOI IporpamMmme.
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5. KOHTPOJIb 1 ONEHKA PE3YJBTATOB OCBOEHMUS ITPEIMETA

Kontposb u omeHka pe3ylbTaTOB OCBOCHHUSA TIIpeAMETa OCYIIECTBISIETCS
npenojaBaTesieM B IMPOIECcce MPOBEICHUS KOHTPOJIBHBIX M MPOBEPOYHBIX PadoT,
TECTUPOBaHMS, JIAOOPATOPHBIX PabOT, a TaKXKe BBHITIOJIHEHUS OO0YUYarOIUMUCS
WHJMBUAYAJIbHBIX 3aJIaHUH, UCCIEAOBAHUMN, TTIOATOTOBKE pedepaToB.

Pe3yabTarsl 00yuenust
(ocBOCHHBIE YMEHNSI, YCBOCHHbIC 3HAHMA)

DopMbI U METObI
KOHTPOJIS U OLEHKHU
pe3yJIbTaToB
o0y4eHust

* TUYHOCHIHBIX
1) rpaxaaHckoro BoCHMTAHUSL: CHOPMUPOBAHHOCTH
IPaKIAHCKOM MO3UIMU 00YYarolerocsi Kak akTUBHOTO U
OTBETCTBEHHOTI'O  4JieHa  POCCHUHCKOro  OOIIEeCTBa;
NPUHATHE TpaJAUIIMOHHBIX 00111eYeI0BEYECKHUX
IYMaHUCTHYECKUX M  JEMOKPATHUYECKHX IIEHHOCTEW;
TOTOBHOCTh BECTH COBMECTHYIO  JESTEIbHOCTh B
WHTEpecax TPakIaHCKOTOo OOIIecTBa, Y4YacTBOBaTh B
CaMOyTpaBlIieHWH B 00pa30BaTEIbHOW OpraHU3alluu;
yMEHUE B3aMMO/ICHCTBOBATh c COIMATbHBIMU
WHCTUTYTAMH B COOTBETCTBHU C UX (QYHKIUSAMU W
Ha3HAYEHUEM; TOTOBHOCTh K  TyMaHUTApPHOH U
BOJIOHTEPCKOU JESITENBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA: CPOPMUPOBAHHOCTH
POCCHUICKOM Tpa)IaHCKON HMJIEHTUYHOCTH, MATPUOTU3MA;
LEHHOCTHOE OTHOUIIEHUE K TOCYyAapCTBEHHBIM CHUMBOJIAM,
JOCTHXKEHUSIM POCCUMCKUX YUYEHBIX B 00JaCTU (PU3UKU U
TEXHUKE; 3) /AyXOBHO-HPABCTBEHHOI0 BOCIUTAHUA:
c(hOpMUPOBAHHOCTH HPaBCTBEHHOT'O CO3HaHUA,
TUYECKOTO  TIOBEACHMS;  CIHOCOOHOCTh  OLIEHUBATH
CUTyalldl0 W T[PUHUMATh OCO3HAHHBIE  PEIICHMUS,
OpPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
IEHHOCTH, B TOM 4YHCIE€ B JAEATEILHOCTU Y4YEHOIO;
OCO3HaHME JIMYHOTO BKJIaJla B MOCTPOCHHUE YCTOWYHUBOTO

Oymymero;

4)  ICTETHYECKOr0  BOCIHTAHHMS:  DCTETHYECKOE
OTHOIICHHUEC K MHPY, BKIIO4Yasd OCTCTHKY HAYYHOI'O
TBOPYECTBA, MIPUCYIIETO (buznyeckou HayKe;

denepanbHas padbodass nporpamma | @Puswmka. 10-11
KJ1acchl (0a30BbIN ypoBeHb) 21

S) TPyaoBOro BOCHHMTAHUSI: WHTEPEC K Pa3IUYHBIM
chepaMm npodeccuoHATBHOU AESTENBHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3UKOM U TEXHUKOH, YMEHHME COBEpIIAThH
OCO3HaHHBIM  BBIOOp  Oymymedt — mpodeccun U
peain30BbIBaTh ~ COOCTBEHHBIC  JKU3HEHHBIE  IUIAHBI
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TOTOBHOCTh M  CIHOCOOHOCTH K  OOpa3oBaHUIO H
caM000pa30oBaHI0 B 00JacTH (PU3UKH HA MPOTSHKECHUHU
BCE JKU3HHU; 6) IKOJOrHYECKOr0 BOCIHHTAHHUSA:
c(hOpMUPOBAHHOCTD AKOJIOTUYECKON KYJbTYpPBIL,
OCO3HaHUE TJIOOATBHOIO  XapakTepa HSKOJIOTHYECKUX
npo0seM; TIaHUPOBAHUE W OCYIIECTBICHUE JEHCTBUN B
OKpyXXalollleW CpeAe Ha OCHOBE 3HAHMA  LEleH
YCTOMYMBOIO pa3BUTUA 4YenoBedyecTBa; Pacmmpenue
OIBITa AEATEIBHOCTH 3KOJIOTUYECKOW HAIIPABICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUH 10 (PU3HKE;

7) HIEeHHOCTH HAYYHOI'0 MO3HAHMSA: CPOPMUPOBAHHOCTD
MHPOBO33PDEHUSA,  COOTBETCTBYIOLIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHS  (U3MYECKON HayKHd; OCO3HAHHE
LIEHHOCTH HAy4YHOW JI€ATEIbHOCTH, TOTOBHOCTh B
npoliecce u3y4eHus: PU3NKU OCYIIECTBISTh MPOSKTHYIO U
UCCIIEOBATENbCKYIO JEATEIbHOCTh MHAWBUYAIbHO U B
rpyIie

* MemanpeoMenHulxX:

ba3oBble JJoruyeckue aelicTBUA:

CaMOCTOSITENIbHO (OPMYIHPOBATh W aKTyaIM3UPOBAThH
npo0iemMy, paccMaTpuBaTh €€ BCECTOPOHHE; OMPEICIISIThH
eI AeATEIbHOCTH, 3a7aBaTh MapaMeTPhl U KPUTCPHUH UX
JIOCTHIKEHHUS, BBISIBIISITD 3aKOHOMEPHOCTH "
NPOTUBOPEYHMS B pacCMaTpuBaeMbIX  (U3HYECKHUX
SIBJICHHSIX; pa3palaThiBaTh ILIAH PEIICHUS MPOOJIEMBI C
y4éTOM  aHaiM3a HMMCIONIMXCS ~ MaTepUabHBIX |
HEMaTepHaAIbHBIX PECYPCOB; BHOCHUTh KOPPEKTHBBHI B
NEeATEIbHOCTh, OIIEHUBATh COOTBETCTBHE pE3YJIbTaTOB
I[EJIsIM, OIICHUBATh PHUCKHU TOCJEACTBUN JCSTEIHHOCTH;
KOOPJIMHUPOBATh H BBITIOJNHATH PabOTy B YCIOBHSIX
peaNbHOTO0,  BUPTYaJIbHOTO W  KOMOWHUPOBAHHOTO
B3aMMOJICUCTBUS; Pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH
pelIeHNH )KU3HEHHBIX MPOOJIEeM.

ba3oBble uccienoBarTebCKNe 1eCTBUS:

BJIQJCTh  HAYYHOM  TEPMHUHOJIOTHCH,  KIIFOYCBBIMU
MOHATUSAMU M METOJaMU (PU3MYECKOW HAyKH, BJIAJCTh
HaBBIKAMHM  YYCOHO-HCCJICIOBATEILCKOM W MPOCKTHOM
NEATeIBHOCTH B 007acTH (PU3HMKH, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSATEIIbHOMY TTOMCKY DenepaibHast
pabouas mporpamma | @usuka. 10-11 kmaccel (6a30BbIN
YpOBEHb) 22 METOIOB pelieHus 3aaad (U3HIECKOro
colepXaHus, TPUMEHEHHIO  pPA3JIMYHBIX  METOOB
MIO3HAHUS;, BIAJCTh BUAAMU JEATEILHOCTH MO MOTYyYEHHUIO
HOBOTO 3HAHWS, €r0 MHTEPIPETAINH, IPEOOPa30BAHUIO U
MPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX CHUTYyalHsIX, B TOM
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quciae MpH CO3JAaHUU YYEOHBIX IPOEKTOB B 00JaCTH
($U3MKK; BBIBIATH MPUYMHHO-CIEICTBEHHBIE CBSI3U U
aKTyaJIM3upoBaTh 3ajady, BbIABUraThb THUIOTE3y &
peleHusl, HaXOAWTh AapryMEHTBl JJs JI0Ka3aTelbCTBa
CBOMX YTBEp)KIIEHUI, 3a7aBaTh MapamMeTpbl U KPUTEPHU
pelleHus; aHAIM3UPOBATh MOJIYYCHHbBIE B XOJ€ PEIICHUS
3aJaud  pe3yNbTaThl, KPUTHUYECKH OLEHUBATh  HX
JIOCTOBEPHOCTh, MPOTHO3HPOBATh H3MEHEHHE B HOBBIX
YCIOBUSIX; CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC
3a7jaud B 00pa30BaTENbHOU AEATEIbHOCTH, B TOM UYHCIE
npu  u3yuyeHuu (PU3MKK; JaBaTh  OILEHKY HOBBIM
CUTyallusIM, OLICHUBATh MPHOOPETEHHBIM OMBIT; YMETh
NEePEeHOCUTh 3HAHUS MO (PU3MKe B MPAKTUUECKYIO 00JIacTh
KHU3HEIEATEIIbHOCTH; YMETh WHTETPUpPOBATh 3HAHUS U3
pa3HbIX MPEAMETHBIX 00JIacTei; BHIABUTAaTh HOBHIE HJIEH,
npeuiaraTb OpUTMHANBHBIE TOIXObl U PEICHNUS; CTABUTh
npobjaemMbl M 3a/laud, JONMYCKAoIUe ajlbTepPHATHBHBIC
peleHus.

Pabora ¢ unpopmanmeii:

BJIQ/IETh HaBbIKaMHU MOJTyYeHHUs uHbOopMaIuu
(bu3NYECKOTO COMEpKaHus U3 UCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYLIECTBJIATh  TOUCK,  aHalu3,
CHUCTEeMATHU3allMI0 U  HUHTEepIpeTanul0  uHpOpMaluu
pa3nuuHBIX BUIOB M (OPM MPEACTaBICHUS; OLICHUBATH
JIOCTOBEPHOCTh MH(OpMAIMM; HCIOIB30BaTh CpEACTBA
MH(POPMALIMOHHBIX U KOMMYHHUKAIIIOHHBIX TEXHOJIOTHH B

pelIeHuu KOTHUTHUBHBIX, KOMMYHHKaTUBHBIX 51
OpraHM3allMOHHBIX 3aJa4 C CcOOJoAeHuEeM TpeOoBaHUM
PrOHOMUKH, TEXHUKHU 0€e30I1acCHOCTH, TUTUEHBI,

pecypcocOepekeHus, MPaBOBbIX U ATUYECKUX HOPM, HOPM
UH(OPMAIIMOHHONW 0€30MacHOCTH; CO37aBaTh TEKCThI
(bU3UYECKOTO COAEpKaHWsl B Pa3IMUHBIX (opmaTax ¢
yu€TOM Ha3HaueHHUs WH(OpPMALMK U LIEJIEBOM ayTUTOPHUH,
BbIOMpass ONTUMaIbHYIO (QOpMy TMpEACTaBICHHUS U
BU3YyaJIM3aLNH.

KoMMmyHHKaTHBHbBIE YHHUBepcajbHbIe yuyeOHbIe
AelCTBUS: OCYLIECTBIATH OOILIEHHE HA YPOKaX (PU3UKU U
BO BHEYPOUHOMH JIeSITENIbHOCTH; pacno3HaBaTh
NPEANOChUIKM KOH(IMKTHBIX CHUTyallMi W CMSAr4arh
KOH(DJIUKTBI; pa3BEPHYTO U JIOTUYHO H3Jaratb CBOIO
TOYKY 3pEHHUSI C MCIOJIb30BAHUEM SI3bIKOBBIX CPEJNCTB;
MOHUMATh U MCHOJB30BATh MPEUMYIECTBA KOMAHIHOU U
WHIUBUyaJIbHON pabOThI; BHIOUPATh TEMATUKY U METO/IbI
COBMECTHBIX JIEUCTBUU C Y4ETOM OOIIMX HHTEPECOB, U
BO3MOXKHOCTEH KaKJIOTO UJeHa KOJUIEKTHBA,
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IPUHUMATD e COBMECTHOM NesITeIbHOCTH,
OpPraHU30BBIBATH M KOOPAMHUPOBATH JEUCTBUS MO €€
JOCTH>KEHUIO: COCTAaBIIAThH IUIaH ACWCTBUM, paclpeneisTh
pomu ¢ yuy€TOM MHEHUH YYaCTHHKOB, OOCYXIaTh
pe3yabTaThl COBMECTHOW pabOThl; OLIEHMBATh KayeCTBO
CBOETO BKJIa/Ia U KaXJ0ro y4YaCTHHKA KOMaHJbl B OOIIUN
pe3ynpTaT Mo pa3pabOTaHHBIM KPUTEPHSM; Mpeaarath
HOBBIE TPOEKTHI, OLIEHUBATH WUJIEU C TMO3UIUU HOBHU3HBI,
OpPUTHHAIILHOCTH, NPAKTHYECKON 3HAYUMOCTH;
OCYIIECTBIISATh MO3UTHUBHOE CTPATETUUYECKOE MOBEICHUE B
pa3IMuYHBIX CUTYyallUsX, MPOSBIATH TBOPYECTBO H
BOOOpa)keHUE, ObITh HMHHUIMATUBHBIM. PeryjsiTuBHbIE

YHHBepcalbHbIE yueOHble IeHCTBUSA.
Camoopranusanus:
CaMOCTOSITEIIHLHO OCYIIIECTBIIATh MO3HABATEIbHYIO

NEeSATENIbHOCTh B 00acTH  (U3MKM U aCTPOHOMUH,
BBISBJISITH  NPOOJEMBI, CTaBUTh U  (OPMYJIHMPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IIJIAH PELICHUS PAaCUETHBIX
Y KaYECTBEHHBIX 3aJ]1a4, IUIaH BBITOJIHEHUS IPAKTHIECKON
paboThl ¢ Y4ETOM HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEMN M MPEANIOYTECHNN;

JaBaThb OLICHKY HOBBIM CHUTYallMsIM; pacClIMpPATbh PaMKH
y4e0HOro MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUI;
JieNiaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, Opathb
Ha ce0sl OTBETCTBEHHOCTh 3a PEILIEHUE; OLICHUBAThH
IPUOOPETEHHBINA OMBIT; CIOCOOCTBOBATH (POPMUPOBAHUIO
U MPOSIBICHUIO dPYIULUU B 00J1aCTU (PU3UKH, TOCTOSTHHO
MOBBIIIATh CBOM  00pa30BaTENIbHBIM U KYJbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJICKT:

JaBaTh OLIEHKY HOBBIM CUTyalMsIM, BHOCUTb KOPPEKTUBBI
B JIESITEIBbHOCTh, OLIEHMBATh COOTBETCTBUE PE3YJIBTATOB
LeNsIM; BJaJeTh HAaBBIKAMM TO3HABAaTENbHOW pediiekcuu
KaK OCO3HAaHUA COBEPIIACMBIX NENCTBUMI u
MBICJIUTENBHBIX ~ NPOLECCOB, HMX  pe3yJdbTaTOB U
OCHOBaHUM; HCIONB30BaTh NPUEMBI peQueKcuu s
OLICHKH CHUTyallud, BBIOOpAa BEPHOTO pEIICHUS; YMETb
OLICHMBATb PUCKU U CBOEBPEMEHHO NPHUHHUMATh PEILICHHUS
II0 MX CHWKCHMIO; IIPUHUMATh MOTUBBI U apPryMEHTHI
OpPYrUX TpH AHAIN3E PE3yJbTAaTOB  JEATEIbHOCTH,
OpUHUMATh ce0si, TIOHMMas CBOM HEJOCTAaTKU U
JOCTOMHCTBA; IPUHUMATh MOTUBBI M apryMEHTBI IPYTUX
IPU aHAIM3E PE3YJIBTATOB JEATEIBHOCTH; IPU3HABATh
CBOE MpaBO M MpaBO Jpyrux Ha omuoOku. B mporecce

OLICHKA 3a
BBITIOJTHCHHUC
NN CBbMCHHBIX
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JOCTHDKEHUSI  JIMYHOCTHBIX  PEe3yJIbTaTOB  OCBOCHHSA
nporpamMMbl 1Mo (U3MKE UIS YPOBHS CpPEAHEro OOIIero
oOpa3oBaHusi 'y OOy4YalOUIMXCS  COBEPLICHCTBYETCA
AIMOIMOHATbHBIN MHTEJUIEKT, HpeArnoiararmmui
c(OpPMHUPOBAHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIET0 CHOCOOHOCTh MOHHMATH
CBOE HMOILIMOHAIBHOE COCTOSIHUE, BUIETh HAIPABIICHUS
pa3BUTUSL COOCTBEHHOW 53MOIMOHANBHOWU cdepbl, OBITH
YBEPEHHBIM B ce0e; caMOperyJInpoOBaHUs, BKIIOYAIOIIETO
CaMOKOHTpPOJIb, YMEHUE NMPUHUMATHh OTBETCTBEHHOCTH 32
CBOE TMOBEJCHHE, CIOCOOHOCTh aJanTUPOBaThCA K
HMOLIMOHAIIBHBIM HW3MEHEHUSIM U TPOSIBIATH THOKOCTD,
ObITh OTKPBITHIM HOBOMY; BHYTPEHHEH MOTHBAIIMY,
BKJIIOYAIOIIEH CTpemMJieHHEe K JOCTHXKCHHIO LEeIH H
ycrexy, ONITUMU3M, MHULUATUBHOCTbD, yMEHUe
JIeiCTBOBaTh, UCXOJISl U3 CBOMX BO3MOXHOCTEH; IMIATHH,
BKJIIOYAIONIEH CMOCOOHOCTh NMOHHUMAaTh 3MOIMOHAIBHOE
COCTOSIHUE JIPYTHX, YYUTBIBATh €r0 MPU OCYLIECTBICHUU
oOuieHwus, CHOCOOHOCTD K COYYBCTBHIO u
COTEPEKMBAHUIO; COIMAIBHBIX HABBIKOB, BKJIIOYAIOLINX
CIIOCOOHOCTh  BBICTPAaWBaTh OTHOIIEHUS C JAPYTUMHU
JTIOABMH, 3a00TUTHCS, MPOSIBIATH MHTEPEC U pa3periathb
KOH(IHUKTHI.

* NPEeOMEemHbIX:

JEMOHCTPUPOBATh Ha MpUMEpax poib U MeCTO (PU3UKU B
bopMHpPOBaHUN COBPEMEHHOW HAyYHOU KapTUHBI MUpA, B
pa3BUTHUM COBPEMEHHOW TEXHUKHM U TEXHOJOTHM, B
MPAKTUYECKOM  NIEATEIbBHOCTH  JIIOJIEH;  yYWUTHIBATh
TPaHMIIBI TPUMEHEHUS N3YUCHHBIX (DU3UIECKUX MOJIETICH:
MaTepuajgbHas TOYKA, MHEpPLUHAIbHAsI CUCTEMa OTCYETA,
abCOMIOTHO TBEPIOE TENO, HACANBHBIA Ta3, MOJEIH
CTPOEHUS Ta30B, KUIKOCTEHM M TBEPABIX TEJ, TOYCUYHBIN
AIIEKTPUUECKUH 3apsij] MPU PEIICHUH (PU3NUECKHUX 3a]1a4;

pacrio3HaBath (U3WYECKHE SIBICHHUS (MIPOIECCH) U
OOBACHATh HMX Ha OCHOBE 3aKOHOB  MEXaHHUKH,
MOJIEKYISIPHO-KNHETHYECKOM TEOPUU CTPOCHUS BEILIECTBA
U DJIEKTPOJWHAMHUKHA: PAaBHOMEPHOE M PABHOYCKOPEHHOE
NpsIMOJIMHEMHOE JIBJKEHHE, CBOOOJHOE TaJeHue Tel,
JIBH)KCHUE TI0 OKPYXXHOCTU, WHEpLUs, B3aWMOJCHCTBUE
ten, auddys3us, OpOYHOBCKOE JBHKEHHE, CTPOCHUE
KUJKOCTEH U TBEPIBIX TeJ, U3MEHEHHE 00BhEMA TeN MpHU
HarpeBaHuu (OXJaXJEHUHU), TEIJIOBOE pPaBHOBECHE,
VcrnapeHne, KOHJACHCAlus, IUIAaBJICHUE, KPUCTaUIU3alus,
KUIIEHUE, BJIAXXHOCTh BO3/yXa, MOBBIIICHUE JaBJICHUS
rasa IpyU €ro HAarpeBaHWM B 3aKPBITOM COCYJAE, CBS3b

CaMOCTOSITEIIbHBIX
paoor;

OIleHKa 3a
MOJITOTOBKY
CaMOCTOSITEIbHBIX
COOOIIEHUH
CTYJICHTOB

OLICHKA 3a YCTHBIE
OTBETHI;

OLICHKA YPOBHS
3HAHUU CTYJEHTOB
Ha KOHTPOJIbHO-
YYETHOM 3aHSITHH;
OLICHKA 32
BBITIOJIHEHHE J1a0.
pabor.
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MEXIy MapaMeTpaMu COCTOSHUS Ta3a B H30Mpolleccax,
ANIEKTPU3ALUA Tell, B3aUMOCHCTBUE 3apsI0B; ONMHUCHIBATD
MEXaHUYeCKOe JBIDKEHHE, HCIONb3ys  (u3NYecKue
BEJIMYMHBI: KOOPJAUHATA, IyTh, MEPEMEIIEHUE, CKOPOCTb,
yCKOpeHHe, Macca Tela, CHJIa, UMIYJIbC Tena,
KUHETUYECKass  JHEpPrus, MOTCHLUUaIbHAas  DHEPTUd,
MeXaHu4yeckas paboTa, MeXaHWYecKass MOIIHOCTb, MpHU
ONMMCAaHUU TPABUIBHO TPAKTOBATh (UIUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHHUS M €IUHUIIBI,
HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3HUUECKYIO
BEJIMUMHY C APYTUMH BETUYUHAMU;

ONMKCHIBATh M3y4YEHHbIE TEIJIOBBIE CBOMCTBA Tel U
TETUIOBBIE SIBJICHUS, WUCIONB3YsS (DU3MUYECKUE BEITUYMHBL:
JaBJIeHUE Ta3a, TeMIepaTypa, CpEeNHss KHHETH4ecKas

SHEPrus Xa0THYECKOTO JIBUKEHUS MOJIEKY,
CpPEeIHEKBaJpaTUYHAsl CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIJIOThI,  BHYTPEHHsA  JHeprus, pabora  rasa,

Kod(pdunreHT MIOJIE3HOTO JIEUCTBUS TEMJI0BOr0
JBUTATENsA; TMPHU OINHUCAHWM MPABUIBHO TPAaKTOBATH
(GU3MYEeCKU  CMBICT  HMCHOJIb3YeMbBIX  BEJIHMYHH, WX
0003HaUeGHUS W  €IWHUIBI, HAXOAUTh  (HOPMYIIHI,
CBS3BIBAIONIME JIAHHYI0 (PU3MYECKYI0 BEIUYUHY C
JPYyTUMH BEJIMYMHAM, OITMCHIBATH V3y4YECHHBIC
AIEKTPUYECKUE CBOWCTBA BEHIECTBA M DJIECKTPUUYECKHUE
SIBJICHUS (TIPOIIECCHI), UCTIONIB3YS (PU3NUECKHE BEJIMYMHBI:
AIEKTPUYECKU 3apsi, AIEKTPUYECKOE noJje,
HaNpsHKEHHOCTh oJIs, MOTEHLIMA, Pa3HOCTH
MOTEHI[MAJIOB, MPU OINWCAHUU TMPABUIBHO TPAKTOBAaTh
(GbU3NYECKUl  CMBIC  HCIOJB3YEMBIX  BEJIUYUH, UX
0003HaYeHHWs W  CAWHUIBI; YyKa3blBaTh  (OPMYIJIHI,
CBSI3BIBAIONIME JIAHHYKO  (DU3UYECKYIO BEJIMYHHY C
IPYTUMHU  BEIMYMHAMH, aHAJIU3UPOBATh  (PU3HUECKHE
MIPOIIECCHI W SIBJICHUS, UCTIOJIB3YS (DU3UYECKUE 3aKOHBI U
INIPUHLHAINBL: 3aKOH BceMHupHOro tsarorenus, I, II m III
3akOHbl HBIOTOHA, 3aKOH COXpPAaHEHUSI MEXAHUYECKOU
DHEPrUH, 3aKOH COXPAHCHHUS UMIIYJbCa, [PUHIUII
CyIEPIIO3ULINU CHII, MPUHIHII paBHOIIPABUS
MHEPLMAJIBHBIX ~ CUCTEM  OTCUETAa, MOJIEKYJISIPHO-
KMHETHUYECKYI0 TEOPHUIO CTPOEHHUSI BEIIECTBA, TIa30BbIC
3aKOHBI, CBSI3b  CPEAHEW KUHETHUYECKOW  SHEPruu
TEIUIOBOTO  JIBMDKEHUS  MOJIEKYJI C  aOCOJIFOTHOM
TeMIIepaTypoi, MEPBbIA 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXPaHEHMS AJIEKTPUYECKOTO 3apsiaa, 3akoH KysoHa, npu
ATOM pa3jauvaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUYECKOE BBIPAXKEHHE M YCIOBUS (TpaHUIbI,
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00J1lacTH)  MPUMEHUMOCTH;  OOBSCHATH  OCHOBHBIE
NPUHIUNBI IEHCTBHUS MallWH, TPUOOPOB M TEXHUYECKUX
YCTPOWCTB;  pas3NuyaTh YCJIOBUS UX  0€30MacHOro
UCTOJb30BaHUSI B TIOBCETHEBHOM KM3HH; BBITIOJIHSITD
HKCIIEPUMEHTHI 10 HCCIEIOBAHUIO (PU3MUECKUX SBICHHMA
U TPOIIECCOB C HCIOJb30BAHUEM MPSMBIX, U KOCBEHHBIX
U3MEpEeHH, pu 3ToM (HOpMyIHpOBaTh MpoOIeMy/3a1ady
U TUNOTe3y Y4eOHOro  AKCIEpPUMEHTa, CcoOupaTh
YCTaHOBKY U3 MPEIJI0KEHHOT0 000pYA0BaHUSI, TPOBOAUTD
OTIBIT U (POPMYITUPOBATH BBIBOBI; OCYIIECTBISATh MPSMBIE
Y KOCBEHHbBIEC U3MepeHUs (PU3NUECKUX BEIUYUH, IPU ITOM
BbIOMpaTh  ONTUMANbHBIA  CHOCOO  WM3MEpPEHUus U
MCTIOJIb30BATh U3BECTHBIE METO/IbI OLEHKU MOTPELTHOCTEH
U3MEPEeHUH;  HCCNEJO0BaTh  3aBUCHUMOCTH  MEXIY
(¢U3nUEeCKUMU BEIMYMHAMHU C KCIIOJIb30BAaHUEM MPSIMbIX
U3MEpEeHu, NpU O3TOM KOHCTPYHUPOBATh YCTAHOBKY,
(¢uKcUpoBaTh pe3yNbTaThl IOJYYEHHOH 3aBHCHMOCTHU
(bU3nYeCKUX BEWYUH B BUC TAOIUI[ U TpaUKOB, JAeaTh
BBIBOJIBI TIO pe3yjibTaTaM MCCIEAOBAHUS, COOIIOAATH
npaBuiia  Oe30macHOro  TpyJa MpuU  NPOBEACHUU
UCCIIEIOBaHUM B paMKax Yy4eOHOTO JKCIIEPUMEHTA,
y4e0HO-UCCIIEeIOBATENLCKON U MPOEKTHON IS TeNIbHOCTH
C HUCIHOJIb30BAaHUEM H3MEPUTENbHBIX YCTPOHCTB U
7abopaTopHOTO  00OpYNOBaHUS; pEIIaTh PacUETHHIC
3aJaud € SBHO 33JaHHOM (U3WYECKOM MOJEIbIO,
UCTONB3Ys (hU3MYECKUe 3aKOHBI M MPHHIMUIIBI, HA OCHOBE
aHaJM3a yCJOBUSA 3a/1a4M BHIOMPATh (PU3UYECKYIO MOJIEINb,
BBIICNATh  (U3UYECKHE  BEIUYMHBI U (HOPMYIIBL,
HeoOXonuMble aJisi €€ pelleHusi, MPOBOAUTH PacuéTsl U
OLICHUBaTh  pEAJbHOCTh  TOJYYEHHOTO  3HAYCHHSA
¢u3nuecKkoil BeIMUYUHBI; pellaTh KaueCTBEHHbIE 3ajayuu:
BBICTpAaUBaTh JIOTMYECKH HEMPOTHUBOPEUYMBYIO LIEMIOYKY
paccykJeHUH C OmOpod Ha U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE SIBICHHUS; HUCIIOJIb30BATh
Opu  pelmeHuH  y4yeOHBIX  33Jady  COBPEMEHHBIC
UH(POPMaILMOHHbBIE TEXHOJIOTHH IS MIOMCKa,
CTPYKTYpUPOBAHUSA, HHTEPOPETAUU U TPEICTABICHUS
yueOHOW W HAYYHO-TIOMYJSIpHOM  HHGOpMAaIuW,
NOJYYEHHON W3 pAa3Nu4HbIX HCTOYHHMKOB, KPUTUYECKU
aHATM3UPOBATh IOIy4aeMyl0 HH(OpMAINIO; MPUBOAUTH
IpUMeEpbl BKJaJa POCCUUCKUX M 3apyOekHBIX YUEHBIX-
¢U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE IPOIECCOB
OKpY’KaIOIIET0 MHUpPa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;
UCMOJb30BaTh TEOPETHYECKUE 3HAHUS 10 (QU3UKE B
MOBCEIHEBHOM JKM3HM Al obecrneueHus: 0e30MacHOCTU
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npu oOpamieHun ¢ npubopamMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JJII COXpPAHEHUS 3A0POBbS U COOJIIOICHHUS
HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPY>KAIOIIEH Cpelie;
paboTtatb B TpyHIe C BbHIIOJHEHUEM Pa3TUYHBIX
COIIMAJIbHBIX POJIEH, I[JIAaHUpPOBaTh pabOTy TPYIIIbI,
paIMOHAIBHO PACIIPEACNIATh O0SI3aHHOCTH U IIAHUPOBATh
JEATEIIbHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJE€KBATHO
OIIEHMBATh BKJIAJ KaXJOr0 K3 YYaCTHUKOB TPYIIbl B
pelIeHre paccMaTpruBaeMon mpoOIeMsl.
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