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1. MACIHIOPT PABOYEM MMPOT'PAMMBI ITPEJIMETA ®U3UKA

1.1. ObsacTh NpMeHEeHU MPOrPaMMbl Y4eOHOT 0 IpeaMeTa

Peanuzauus cpennero obuiero obpaszosanus B mpezaenax OIl CIIO mo mporpamme
MOATOTOBKU CHEIUAIMCTOB CPEAHEro 3BeHa 1o crnenuanbHoctd 11.02.16 «MoHTax,
TEXHUUYECKOE 00CITy>KMBAaHUE 3JIEKTPOHHBIX MPUOOPOB U YCTPONCTB» B COOTBETCTBUU
¢ ®I'OC CIIO no cneunansHocTu 11.02.16 «MoHTaX, TeXHUYECKOE 00CTYKUBaHUE
AIIEKTPOHHBIX MPHUOOPOB U YCTPOHCTB» C yuerom TpeboBanuii ®I'OC cpennero
oO1mero o6pa3oBaHus, yTBEPKICHHOTO MprukazoM Munoopuayku Poccun ot 17.05.12
Ne 413, u denepanbHOil 00pa30BaTEIBLHON MPOTPAMMBI, YTBEP)KIECHHOM MPUKA30M
Munnpocsenienust Poccun ot 23.11.2022r.Ne 1014

1.2. O01mas xapakTepucTMKa y4e0HOr0 nmpeaMera

[Iporpamma no ¢usuke 6a30BOro ypoBHsI Ha YPOBHE CpeHEro oOIero oopa3oBaHus
pa3paboTaHa Ha OCHOBE TMOJOKEHUM UM TpeOOBaHUU K pe3ylibTaTaM OCBOCHHUS
OCHOBHOU 00pa3oBareibHON Mporpammel, npeactaBieHHbIXx B PI'OC COO, a Takxe C
yuéroM (enepanbHON pabouel mporpaMmbl BOCIIUTAHUS U KOHIIEIIIMU TPENOJaBaHUS
yuebHoro mpenMera «®dusumka» B 00pa3oBaTeNbHBIX oOpraHuzauusax Poccuiickoii
deneparyn, peaqu3yonMX OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBI.

1.3. Hean y4yeOHOro mpeamera

dbopMupoBaHHE MHTEpEcCa W CTPEMIICHUS, OOY4AIOUIMXCA K HAYYHOMY H3YUYECHHIO
MPUPOJIbI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEJACTaBICHUI O HAyYyHOM MeETOZe TMO3HaHWs u (popMupoBaHUE
MCCIIEI0OBATENLCKOTO OTHOIIEHUS K OKPYKAIOIINUM SIBJICHUSIM;

dopMHpoBaHHE HAYYHOTO MHPOBO33PEHHMS KaK pe3yjabTaTa H3y4YeHHs OCHOB
CTPOEHUS MaTepHH U PyHAAMEHTAIBHBIX 3aKOHOB (PU3UKU;

dopmupoBaHre YMEHHI OOBICHATH SBJICHUS C HCIOJNb30BaHUEM (DU3UYECKUX
3HAHUI U HAYYHBIX JOKa3aTeIbCTB;

dopmupoBaHHMe TpenCTaBIeHU O poiu (U3MKK ANS  pa3BUTHS  JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTHkeHHe 3TUX HeJeil o0ecrmeuyMBaeTcsl pelleHHEM CJEIYOIMX 3a7a4 B
npouecce u3y4eHusi Kypca (M3MKHU HA YPOBHe CpeJHero oouero oopa3oBaHu:
npuoOpeTeHue CHCTEMbl 3HaHUM 00 O0O0mKX (QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaxX,  TEOpHsX,  BKJIIOYAs  MEXaHWKY,  MOJEKYSIpHYI0O  (PU3HKY,
AIIEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY M 3JI€MEHTHI aCTPOPHU3UKH;



dbopMupoBaHUE YMEHUN MPUMEHSATh TEOPETUYECKUE 3HAHUSA JJi1 OOBSICHEHUS
(GU3UYECKUX SBJICHWA B TPUPOJE M IS TPUHITHS NPAKTHUCCKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHE CIIOCOOOB PENICHHS Pa3IWYHBIX 3a7ad C SBHO 3aJaHHON (PU3NUecKon
MOJICNIbIO, 3a/ad, TOJPa3yMEBAIOIINX CAMOCTOSITEIIbHOE CO3daHue (PU3NYECKON
MO/IEJIN, AICKBATHOW YCIIOBHSIM 3a]1a4H;

MOHUMaHUE (PU3NYECKUX OCHOB W MPHUHIIUAIIOB JIEUCTBHS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKHUX MPOIIECCOB, UX BIMSIHUS HA OKPYXKAIOILIYIO CpEAY;

OBJIQJICHUE METOJaMU  CaMOCTOSTEIBHOIO IUJIJAHUPOBAHUST W MPOBEACHUS
(bu3MyecKuX OKCIEPUMEHTOB, aHajiuW3a W  HWHTeprperauuu  HUHPOpMAIUU,
ONpeAeIeHNS JOCTOBEPHOCTH MTOJTYUYEHHOTO PE3yJIbTaTa;

CO3/1aHME€ YCJIOBUM Uil Pa3BUTHUS YMEHUHW NPOEKTHO-UCCIEI0BATEILCKOM,
TBOPUYECKOU JI€SITETLHOCTH.

1.4 Mecto yueoHoro npeamera ¢usuka B crpykrype IIICC3

[Ipenmer ¢usuka sBAsSETCS y4eOHBIM  MpPEIMETOM  00s3aTeabHOU
npeaMeTHOM obOmactu  «ectecTBeHHble Hayku» @OI'OC  cpegHero  o61iero
o0pa3oBaHUs.
B yuebnom mmane IIIICC3 yueOHBIM npeamer «(du3uka» BXOIUT B COCTaB
00111€00pa30BaTeIbHBIX  YYCOHBIX MPEAMETOB, (GOPMHUPYEMBIX U3 00s3aTEIbHBIX
npeameTHbix obnacreid ®I'OC cpeanero obmiero oopazosanus. [Ipu 3ToM n3ydeHue
npeaMeTa NpeaycMOTpeHO Ha 6a30BOM ypOBHE

2. Ilnannpyemble pe3yabTaThl 0CBOEHHSI Y4eOHOT0 nmpeaMera « Dusuka»
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
TPAAUIIMOHHBIM I[IEHHOCTAM POCCHUHUCKOr0 OOIIECTBa, pPACUIUPEHHE KUZHEHHOIO
ONbITA U ONbITA JEATEIIBHOCTH B MPOLECCE PEATU3ALMU OCHOBHBIX HAINpPABICHUN
BOCIIUTATEIBHON JIESITEIBHOCTH, B TOM YHCJIE B YACTH:
1) rpaaaHCKOro BOCIMTAHUSA:
c(hOPMUPOBAHHOCTh TPAXKAAHCKON TMO3ZUIMH OOYYalOlErocs 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 00pa30BaTEeNbHON OpraHU3AINM,
YMEHHUE B3aUMOJECHUCTBOBATh C COLIMAIbHBIMM MHCTUTYTAMH B COOTBETCTBUM C HX
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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 OLEHUBATh CHUTYalMI0 M
OPUHUMATh OCO3HAHHBIE PEILCHUS, 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, MPUCYILIET0 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 ©W peaTn30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUTAHBI; TOTOBHOCTH H  CHOCOOHOCTH K  OOpa3oBaHUIO U
caM000pa30BaHUIO B 00JaCTH (PM3UKHU HA TPOTSIKEHUU BCEH KU3HH,

6) 3K0/10rM4YeCKOro BOCMUTAHUA: CHOPMHUPOBAHHOCTh IKOJIOTUIECKON KYIbTYPHI,
OCO3HAHHWE TJIO0ATBHOTO XapakTepa AKOJIOTHYECKUX MpOoOJieM; TIAaHUPOBAHHUE U
OCYLIECTBIICHUE JIEMCTBUM B OKPYXKAIOIIEW CpPEAE HAa OCHOBE 3HAaHUA LIEJEr
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 pelIeHUsl MpoOJIeMbl ¢ 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 HHOopMauu (U3NYECKOTO COJAEpKaHUs 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 OOIIEHUE HA ypOoKaxX (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 IEJIM COBMECTHOM NIEATEITLHOCTH, OPTaHU30BBIBATh U KOOPIUHUPOBATH
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JNIEUCTBUS O €€ TOCTUKEHUIO:

COCTAaBJIATh IJIaH JEHUCTBUM, PACIpPENEATh POJIU C YYETOM MHEHUN YYAaCTHHMKOB,
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 OCYILIECTBIIATh O3HABATEIbHYIO JIEATENbHOCTh B 00JaCTH (PU3UKH
U aCTPOHOMUH, BBISBIATH MPOOJIEMbI, CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE
3a/1a4M; CAMOCTOSITENIBHO COCTABJISITh IUIAH PELICHUS] PACUETHBIX M KAYECTBEHHBIX
3a]a4, TJIaH 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 CHUTyalUsIM, 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 OLIECHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PEIIEHUS IO UX CHUKEHUIO;
NpUHMMAaTh MOTHUBBI M apryMEHTbl JPYrMX TMNpH aHAIW3€ PE3YyIbTaTOB
NEeSATENbHOCTH;

OPUHUMATH ce0sl, MOHUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

NPUHAMAaTh MOTHUBBI M apryMEHTbl JPYIrMX T[pH aHAJIW3E PE3YIbTAaTOB
NEATEIIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKHU.

B npouecce OOCTMKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IPOTPAMMBbI IO
dbu3uke IS YpPOBHSA CpeaHEro oO0miero oO0pa3oBaHHS Yy  OOy4YarOIIUXCs
COBEPUIEHCTBYETCS AMOLMOHAJIbHBIN WUHTEJUIEKT, MPEANOIAratoInui
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUs, BKIIOYAIOMIETO CIIOCOOHOCTh IMOHUMAaTh CBOE HMOLMOHAIBHOE
COCTOSIHHE, BUECTh HANpPAaBIICHUS PAa3BUTHUS COOCTBEHHOM AMOLIMOHAIBHOHN c(ephl,
ObITh YBEpEHHBIM B ce0e; CaMOpEryJIUpPOBaHMs, BKIIOYAIOIIETO CaMOKOHTPOIIb,
yMEHHE TMPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH
aanTUPOBATHCS K SMOIMOHAIBHBIM HM3MEHEHUSM M TPOSBISATh THOKOCTH, OBITH
OTKPBITBIM HOBOMY;



BHYTPEHHEW MOTHBAIlUM, BKJIIOYAIOLICH CTPEMJICHUME K JOCTHIXKEHUIO LEIU MU
yCIIEXY, ONTUMH3M, WHUIMATHBHOCTb, YMEHHE JEHCTBOBATH, MCXOAS U3 CBOUX
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 KOHOIUKTHI

* nPEOMEmHbIX:

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

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

pacno3HaBaTh (U3MYECKUE SBJICHUS (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, KHUIIEHHE, 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 Tras3a, TEeMIEparypa, CPEAHssl KUHETHYecKas
HHEPrUsl XAOTHYECKOTO JBMKEHHS MOJEKYJ, CpeIHEKBaJpaTHUHAs CKOPOCTh
MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHsA dHeprus, padoTa rasza, koddduunent
MOJIE3HOTO ICUCTBUS TEIJIOBOTO JABUTATENS;

OpU ONKUCAHUU TMPABUIBHO TPAKTOBAaTh (PU3MUECKUM 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 (U3UYECKUE BEIMYMHBI: JIEKTPUUECKUNA 3apsi,
ANEKTPUYECKOE MOJIE, HANIPSKEHHOCTD MOJIsA, IOTEHINAN, Pa3HOCTh NOTEHINAJIOB;
Opy ONUCAaHUM TPABWIBHO TPAKTOBAaTh (DU3MUECKUNA CMBICT HCIHOJIb3YEMBIX
BEJIMYMH, X 0003HAYCHUSI U SAUHUIIBI;

yKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE JaHHYIO (DU3MYECKYIO BEJIMYUHY 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 CYNEPHO3ULNM CUJI, NIPUHIIUI PABHONPABUS WHEPLUHAIBHBIX
CUCTEM OTCU€Ta, MOJIEKYJSIPHO-KMHETUYECKYIO TEOPHUID CTPOEHUS BEIIECTBA,
ra3oBbl€ 3aKOHBI, CBA3b CPEIHEN KWHETHUYECKON SHEPTrUU TEIUJIOBOIO 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 O€30MaCHOT0 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, cOOUpaTh 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, (PUKCHUpPOBATH
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MUECKHX BEIMYMH B BUAEC TaOIHIl U
rpaduKoB, JeNaTh BBIBOBI [0 PE3yJIbTaTaM UCCIIEOBAHMUS;

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/ladyd C SIBHO 3aJaHHON (DHM3MYECKON MOJENbI0, MCHOJb3Ys
(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, CTPYKTYPHUPOBAHUS, HHTEPIIPETAILIMHA U
MpeCTaBiICHUs] y4eOHOW M HAy4YyHO-TIONMYJSPHOW HHQOpPMAIMH, MOJYyYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTy4aeMylo HH()OPMALINIO;



NPUBOJUTH TPUMEPHI BKJIAJa POCCHUCKMX H 3apyOCKHBIX YUEHBIX-(PU3UKOB 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 COXPAaHEHUS! 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 (U3MYECKUE SBIEHUS (MPOIECChl) U OOBACHATH HUX HA OCHOBE
3aKOHOB 3JICKTPOJMHAMHUKU U KBAaHTOBOW (PU3MKH: AJIEKTPUYECKasi MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCWCTBHUS TOKA, B3aWMOJICHCTBHE
MarHuTOB, DJIEKTPOMAarHUTHAs 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,
dboroanektpudeckuii 3ddext (hororddekrt), cBeTOBOE NaBICHUE, BOSHUKHOBEHHUE
JMHEHYaToro CreKTpa aToMa BOAOPOAA, ©eCTECTBEHHAs H HCKYCCTBEHHAas

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

AIIEKTPOMArHUTHBIE SIBJACHUS (TIPOIECCHI), HCHONB3YS (PU3NUECKHE BEITUUYHMHBIL:
ANEKTPUYECKUI 3apsijl, CHJIa TOKa, JJIEKTPUUYECKOE HANpsHKEHHE, SJIEKTPUYECKOe
COTIPOTUBIIEHUE, PA3HOCTh IMOTEHIIMAJIOB, ANEKTPOABIDKYINAs cuja, paboTa TOKa,
UHAYKIUS 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 JIMH3bI, IPU OINHUCAHUU MPABWIBHO TPAKTOBATH (PU3NYECKHIL
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 BOJIH, JJIMHA BOJIHBI M 4acTOTa CBETA,
SHEPrusl U UMITYJIbC (HPOTOHA, MEPUOJI TOIypacnaaa, YHEPrHs CBsI3U aTOMHBIX SI7Ep,
Opy ONUCAaHUM TPABUWIBHO TPAKTOBAaTh (DU3MUECKUNA CMBICT HCIHOJIb3YEMBbIX
BEJIMYMH, MX OOO3HAYEHHUS W €AUHUIIbI, yKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEJIMYMHY C JPYTMMH BEJIWYMHAMHU, BBIUKCIATH 3HAUYECHUE
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(¢u3nuecKkoil BEIMYMHBI; AHAIU3UPOBATh (PU3MUECKHUE TMPOLIECCHl U SBJICHUS,
uCnonp3ysl  (usMueckue 3aKOHbl M OPUHOUOBL:  3akoH OMa, 3aKOHBI
MOCJIEAOBATEIBHOTO U MApauIeTbHOTO COSAMHEHUS MTPOBOAHUKOB, 3aK0H JKOysi—
JleHnma, 3aKOH  DJIEKTPOMAarHWTHOM  MHIAYKIMH, 3aKOH  HPSIMOJMHEHHOIO
pacipoCTpaHEHUs! CBETA, 3aKOHBI OTPAKEHHUSI CBETA, 3aKOHBI MPEJOMIICHHUS CBETA,
ypaBHeHHe OuHIITEeNHHA s (oTodddexTa, 3aKOH COXpaHEHHS SHEPTUH, 3aKOH
COXPAHEHHUS WMIIYJIbCa, 3aKOH COXPAaHEHHUs JJEKTPUYECKOTO 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
U3MEpEHHil: mpu 3ToM (HOpMyIHpoBaTh MpoOieMy/3aady 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 TaOJIULl 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 (PU3UYECKUE BETUUMHBI U (DOPMYIIbI, HEOOXOAUMBIE
i e€ pelleHus, MPOBOAUTH Pacd€Tbl W OLEHUBATH PEATbHOCTH IMOJYYEHHOTO
3HaueHUs] (U3NYECKON BEIMYUHBI, pEeIIaTh KaueCTBEHHBIE 3a/Ja4Yd: BBICTPAUBATh
JIOTUYECKH HEMPOTHBOPEUMBYIO ILIETIOUKY PACCYKIEHHUI C OMOpON Ha HU3y4YEHHbBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PM3MUYECKUE SIBICHMS, KCIIOJIb30BAaTh MPHU PEIICHUU
yuyeOHBIX 3a/ay 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)KaIoIIET0O 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 HKOJIOTUYECKOTO TIOBEICHUS B
OKpY>Karollen cpefe; paboTaTh B IPYIIE C BBHIOJHEHUEM PA3IUYHbBIX COLIMATBHBIX
poJiell, mIaHupoBaTh paboTy TPYIIBL, PAllMOHATIBHO PacHpeaeNaTh 00sI3aHHOCTU U
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[IJIAHUPOBATh JIESATEIBHOCTh B HECTAHAAPTHBIX CHUTYyalMsX, aJCKBAaTHO OLEHUBATH
BKJIAJ] KQXK/I0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PaCCMaTPUBAeMON TPOOIIEMBI.
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3. CTPYKTYPA U COAEP KXAHME YYEBHOI'O ITPEIMETA

3.1. O0beM yueOHOro npeaMera U BUAbI Y4eOHOH padoThl

Bux yueOHoi1 padoThI Oovem uacos
O0béM padoThI 00y4aKOIIMXCH B aKAJeMUYECKHX Yacax 126
(Bcero)
00bém paboThl o0yyamwImmMxcsi BO B3aUMOAEHCTBHH C 126

npenojaaBaresgemM (Bcero)

B TOM YHUCJIC:

JIEKIINH, YPOKH 62
IIPAKTUYECKHUE 3aHATHS 32
J1a00paTOPHBIE 3aHATHUS 32

1 cemectp — nipyrue Gopmbl KOHTPOJIS

2 cemectp — nuddhepeHIMPOBaHHBIN 3a4eT
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3.2 TemaTH4yeCKHii IVIAH U cOAepPKaHue Y4eOHOro npeamera «Puzukay»

TemMaTuuyeckue
0JI0KH, T€MBI.

OcHoBHoOe conep:kaHue

(0171 S
eM
qaco

OcHOBHBIE BUBI
JeSITeIbHOCTH
00y4aroumuxcs

BBenenune. ®usznka — Hayka o mpupoie. HayuHnble MeTOIbl TO3HAHUS OKPYkKAIOIIETO MHUpPA.

Posib sKCIepuMeHTa B TEOPHH B IIPOIIECCE MO3HAHMS MIPUPOIBI. DKCIIEPUMEHT B (uzuke. Moaenup
bu3nvecKux sABICHUN U mporieccoB. Hayunbie runore3sl. @us3ndeckue 3aKOHbI U Teopuu. [ paHulb
MPUMEHUMOCTH (pu3ndecKkux 3akoHOB. [IpuHiun coorBeTcTBHsl. Poib 1 MecTo pusmku B hopMupol
COBPEMEHHOM Hay4HOUW KapTUHBI MUPA, B TPAKTHUYECKON JEATEIIbHOCTH JIHOJIE

N3ydeHne HayqHbIX
(AMIIUpHUYECKUX U
TEOPETHUECKHX ) METOIOB
MO3HAHUS OKPYKAIOIIEro
mupa. O6Cyx aeHNE TPaHUIT
NPUMEHUMOCTH (PU3UYECKUX
3aKOHOB ¥ Teopuii. PabGora B
rpyImIie Mo NOArOTOBKE
KOPOTKHUX COOOIIEHHH O POH
U MecTe (PU3HMKH B HAyKE U B
MPAKTUYECKON AESITEeNbHOCTH
mojen. JlemoHcTpanus
AQHAJIOTOBBIX U IIU(PPOBBIX
U3MEPUTENBHBIX PUOOPOB,
KOMIIBIOTEPHBIX TaTYMKOB.
OcBoeHME OCHOBHBIX
puEMOB pabOTHI €

g poBoii 1aboparopueit mo
busuke

Pazpea 1.

MexaHuka.

Tema 1.1.
Kunematuxka.

Conepxanue yyeOHOro MaTrepuaa.

1. Mexanuueckoe aBuxeHue. Cucremsl orcuéra. PaBHOMepHOE NMPSIMOIUHEHHOE IBUKEHUE.
XapakTepUCTUKH MEXaHUUECKOT 0 ABMXKEHHUS: TTepeMeIleHUE, CKOPOCTh (CPeIHsst CKOPOCTbh,
MTHOBEHHAsi CKOPOCTh ).

OTHOCUTENBHOCTh MEXAHUYECKOTO JIBH)KECHHS.

2. PaBHOYyCKOpEHHOE MpsIMOJIMHEITHOE IBHKeHue. Y ckopenue. CBoO0AHOE nmazieHne. Y CKopeHue
cBoOOsHOTO TIafieHuss KpuBonuHEiHOE NBKeHKE. [[BrKeHHe MaTepruaibHON TOYKHU 110

OKPYKHOCTH C IIOCTOSIHHOU 110 MOJYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, TUHEHHAsE CKOPOCTb.

M3y4EHUE HEPABHOMEPHOTO
JBUKEHHUSI C LIETIBIO
ONPEAEIIEHUS MTHOBEHHOM
CKOPOCTH; MCCIIEJOBAaHUE
COOTHOILIEHUS MEXKTY
NyTSIMU, IPONIEHHBIMHU
TEJIOM 3a MOCJIEI0BATENbHBIE
paBHbIE TPOMEKYTKH
BPEMEHU, TPU
PaBHOYCKOPEHHOM JIBH>)KEHUH
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[lepuon u yacrota oOpamenus. LieHTpocTpeMuTenbHOE YCKOPEHHE.

[MpakTudeckoe 3ansTe: PereHne 3a1a4 Ha pacyéT KWHEMATUIECKUX BETUMINH
PaBHOYCKOPEHHOTO JABMKCHUS.
Pemienue 3a1a4 Ha pacuéT yCKOpEHHUSI.

JlaboparopHas paboTa: «OnpeneneHne ycKkopeHus Tella Ipu paBHOYCKOPEHHOM JIBH)KEHUN

JlaGopatopHas pabota: «/3yueHne ABMKEHUS Tela O OKPYKHOCTH

C HayaJbHOW CKOPOCTHIO,
paBHO# Hymo; Pemenue
pacu€THBIX 3a/1a4 C IBHO
3aJIaHHON (HPU3UIECKOM
MO/IEJIbIO C UCTIOJIb30BaHUEM
OCHOBHBIX (hOpMyTT
kuHeMmatuku. [loctpoenne u
aHaiu3 rpauKoB
3aBUCUMOCTEN
KMHEMaTU4YeCKUX BEJTMYUH OT
BpPEMEHU ISl pPABHOMEPHOTOU
PaBHOYCKOPEHHOTO
NPSIMOJIMHEHOTO IBUYKCHHUS.
Pacnio3naBanue guznueckmnx
SIBJICHUW B yU4EOHBIX OIMBITAX
Y OKPYKaIOIIEH )KU3HU:
paBHOMEpPHOE U
PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE BUYKEHUE,
CBOOOIHOE TTaJICHUE TEJl,
JBUKEHUE 110 OKPYKHOCTH.
Onncanne MEXaHUYECKOTro
JBUKEHUSI C UCTIOIb30BAHUEM
(bU3UYECKUX BEITUYHH:
KOOpJIMHATA, YTh,
nepeMenieHe, CKOpoCTh,
YCKOpEHHUE.
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Tema 1.2.
Jlnnamuka.

Coneprkanre yaeOHOr0 MaTepHuaa.

1.ITpunuun otHocutenbHOCTH ["anmiies. [lepBeiit 3akon HeroToHa. MIHEpIMaabHble CUCTEMBI OTCUE
Macca tena. Cuia. Bropoii 3akoH Hetotona. Tpetuit 3akon HeroToHa.
3akoH BceMUpHOro TsroreHus. Cuia Tsokectu. [lepBasi kKocmMuyeckas CKOPOCTb.

2. Cuna ynpyroctu. Cuna tpenus. Bec. HeBecomocTs 3akoH BCEeMUPHOTO TSArOTeHUs: TpeHue.
Buast Tpenus (mokosi, ckonbkeHus, kauenus ). Cwia tpenus. Cyxoe tpenue. Cumna TpeHus
CKOJIbKEHUS U cuiia TpeHus nokost. Koaddunment tpenus. Cuia COmpoTHBICHUS TP JTBUKCHUH
TeJa B )KUJAKOCTH WIX rasza

3.MOMEHT CuJIbl OTHOCUTENILHO OCcH BpatieHus. [lnevyo cunbl. YcnoBusi paBHOBeCHS TBEPIOTO
Tena. TexHnueckne ycTpocTBa U MPAKTUYECKOE MPUMEHEHHUE: OAIIUITHUKY, IBUKEHHE
VMCKYCCTBEHHBIX CITYyTHUKOB

[IpakTnueckoe 3anstue: Pemenue 3agad Ha 3akoHbl HptoTOHA

JlaGopaTtopHas pabota: «OnpeeneHne >KeCTKOCTH MPY>KUHBI»

JlaboparopHas pabota: «/3ydueHne paBHOBECHS TN MO TEHCTBUEM HECKOIBKHUX CHIDY

CpaBHeHHE Mace
B3aMMOJICHCTBYIOIINX TEIL.
N3ydenune 3aBUCUMOCTH
CUJIBI YIPYTOCTH OT
nedhopmaruu; cpaBHEHHUE CHIT
TPEHUs MTOKOsI, KaUYeHUs 1
ckonbkeHus. O0bsacHeHue
HeBecomocCTH. [IpoBenenne
JKCIIEPUMEHTA:
UCCJIeI0BAHNE 3aBUCUMOCTH
CHUJI YIIPYTOCTH,
BO3ZHMKAIOIIUX B MPYKUHE U
pe3uaedopMannm; H3ydeHHe
JBUXKEHHS OpycKa 1o
HaAKJIOHHOH MIOCKOCTH;
UCCIIEIOBAHNE YCIIOBUI
paBHOBECHS TBEPAOTO TEIA,
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JlaGopaTtopHas padbora: «Onpenenenne K03 HUIIMEHTa TPEHUS CKOJIBbKESHUS

MMEIOIIIETO OCh BpaIICHUSI.
OOBsicHeEHHEe 0cOOEHHOCTEH
PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JBUKCHUS,
CBOOOIHOTO MaJCHUS TEJI,
JBUKCHHUS 110 OKPYKHOCTH Ha
OCHOBe 3ak0HOB Hpr0TOHa,
3aKOHA BCEMUPHOTO
taroTenus. OObsICHEHUE
OCHOBHBIX ITPUHIIUIIOB
JIEeMCTBUS HOOIIUITHUKOB U BX
MPAKTUIECKOTO TPUMEHEHUS.
OO0BsICHEHNE IBUXEHUSA
HCKYCCTBCHHBIX CITYTHHKOB.
Pemenue pacuéTHbIx 3a1ay ¢
SIBHO 3aJIaHHOM (pr3mvecKon
MOJIEJNIBIO C MCIIOJIb30BAHHEM
OCHOBHBIX 3aKOHOB U (OpMYJI
IUHaMUKU. Pacno3HaBanue
bu3nUecKux sIBICHUH B
y4eOHBIX OIBITaX U
OKPY’KaIOILEH KU3HU:
WHEpILIHS, B3aUMOJCHCTBUE
Tes. AHaIU3 PU3NYECKUX
MIPOIIECCOB U SIBJICHUM C
HCIIOJIb30BAHUEM 3aKOHOB U
MIPUHITUIIOB: 3aKOH
BCEMHPHOT'0 HOBOM 00paslie,
ot mxtarorenus, 1, I1 u III
3akoHbI Hpr0TOHA, MpuHLIMIT
CYMEPIIO3UITUU CUII, IPUHITUTT
PaBHOMPABHOCTH
WHEPIUATBHBIX CHCTEM
OoTcuéTa
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Tema 1.3.
3aKOHEI
COXpaHEHHUS.

Conepxanue yueOHOro Marepuaa.

1.Mmynibe. 3aKOH COXpaHEHUS UMITYJIbCA.

2.Pabora. DHeprus. MoOIIHOCTb. 3aKOH COXpaHEHUSI MEXaHUUECKOW IHEPTUH.

JlabGopaTtopHas pabora: «MccnenoBanue ynpyroro yaapa IByx Tei»

[TpakTrueckoe 3ansTue: Pemienre 3aja4 Ha 3aKOH COXPAHEHUS UMITYJIbCa U 3aKOH COXPaHEHUS
SHEPTUH.

IIpoBeneHue 3KCIIEpUMEHTA:
n3ydeHue abCoI0THO
HEYNpYroro yaapa c
MOMOIUIBIO ABYX OJMHAKOBBIX
HUTSHBIX MasITHUKOB;
HCCJICIOBAHKE CBSI3H PaOOTHI
CHUJIBbI C UBMEHEHUEM
MEXaHUYECKOW SHEPruu Tela
Ha IPUMEPE PACTKEHUS
pe3uHoBoOro xryra. OneHka
aOCOJIIOTHBIX U
OTHOCUTEIIbHBIX
MOTPELIHOCTEN U3MEPEHUN
(bU3UYECKUX BEITMYHH.
Pemenne pac4€THbIX 3a1a4 C
SIBHO 3aJJaHHON (pr3nuecKon
MOJIEJIbIO C UCTIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U (opMyJ
JTUHAMHUKHU ¥ 3aKOHOB
coxpaHeHus. Pemienue
KaueCTBEHHBIX 3a/1a4 C
ONOpPOM HAa U3YUEHHBIE B
paznene «MexaHuKa»
3aKOHBI, 3aKOHOMEPHOCTH U
¢du3nveckue sBICHUS.
Onuncanne MEXaHHUYECKOTrO
JBUKEHUSI C UCTIOIb30BAHUEM
(bU3UYECKUX BEITUYHH:
UMITYJbC TEJa, KHHETHYeCKast
SHEPrusl NOTEHIUAIbHAS
DHEPrusi, MEXaHUIeCcKast
paboTta, MexaHUYeCKas
MOIIIHOCTb. AHaIu3
(bU3UIECKUX MPOIECCOB U
SIBJICHUH C UCIIOJIb30BAaHUEM
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3aKOHA COXPaHEHMUS
MEXaHUYECKON SHEPIruu,
3aKOHA COXPaHEHMUSI
uMmIysbca. OObICHEHNE
OCHOBHBIX TPUHIIUIIOB
NEHCTBUS U MPAKTUYECKOTO
MPUMEHEHHUS TEXHUYECKUX
YCTPOMCTB, TAKUX KakK:
BOZOMET, KOIIEP, IPYKUHHBIN
nuctosneT. O0bsiCHeHne
JBHUKEHHUS PAKET C ONIOPOH Ha
H3y4eHHBIC (PU3NUECKIE
BEJIMYMHBI U 3aKOHBI
MEXaHUKH.

Tema 1. 4.
MexaHnuecKue
KoJIcOaHMs U
BOJIHBI.

Coneprkanre yaeOHOr0 MaTepHuaa.

1. Mexanndeckue KojaebaHusi. AMIUTUTYIa, IEPUO/, YacToTa, (haza koiedanuii. CBOOO HBIC U
BBIHYXJICHHbIE KojeOaHus. Pezonanc. Mexanndeckue BoiHBL. CBOHCTBA MEXaHHUYECKHX
BOJIH. 3BYK. 3BYKOBBIE BOJIHBI. PacnpocTpaneHue 3Byka, CKOpOCTh 3BYKa.

JlaboparopHas paboTa: «/3yueHre ABUKEHUS Teja 10 OKPY>KHOCTH MO IEHCTBUEM CHUJT TSDKECTH
U yIIPYTOCTH»

JlaGopaTtopHas pabota: « M3roToBNIeHNE MasTHUKA U OIIPEIeSIeHHE TIepHo/ia ero KojeOaHu»

JlaboparopHas pabota: «VccrienoBanue 3aBUCIMOCTH TIEPHUOIA U YaCTOTHI CBOOOTHBIX
KOJICOAHW HUTSIHOTO MasiTHAKA OT €r0 JITTHHBI

Uccnenoanue napaMmeTpoB
KOJIe0aTEeIbHON CHCTEMBI —
nepuoja, 4acToThl,
aMILTUTYABI U (ha3bl
KoJieOaHuit (py>KHHHBIHA
W/WIA MaTeMaTHIeCKUA
MasTHHK). Habmonenne
3aTyXamIuX KOoJIeOaHHi.
Hccnenosanue cBONUCTB
BBIHY/ICHHBIX KOJICOaHUH.
Hab6nronenue pe3onanca.
[IpoBeneHue 3KCrIepUMEHTA:
HCCJIEJOBAaHHE 3aBUCUMOCTHU
neproaa MajblX KOJICOaHHIA
rpy3a Ha HUTH OT JITMHBI
HUTH U Maccel Ipy3a; OneHka
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aOCOJIIOTHBIX U
OTHOCHUTEIIbHBIX
MOTPELIHOCTEY U3MEPEHUN
(bU3UYECKUX BEITMYMH.
Pemenne pac4€THbIX 3a1a4 C
SIBHO 3aJJaHHON (pr3nuecKon
MOJIEJIBIO C HCIIOIh30BAHUEM
OCHOBHBIX 3aKOHOB U
(dbopMyI1, ONTHUCHIBAOIINX
MexaHnunyeckue .Onucanue
MEXaHHYECKUX U C
HCIIOJIb30BaHNEM
(U3NUECKUX BETHYUH:
NepUo U YacToTa
KoJIeOaHUH, aMILTUTYa U
daza xosiebaHuid, 3aps U
CHUJIa TOKA B TAPMOHUYECKUX
kosneOanusix. Pemenue
KaueCTBEHHBIX 3a/1a4 C
ONOpPO Ha N3YYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH,
OTIHCHIBAIOIINE
MEXaHHUYECKHEe KOJIeOaHusl.

Pasznen 2. Mousekyasipaasi Gu3MKa M1 TEPMOTUHAMUKA.
Tema 2. 1. CopepxaHne yae0HOTro MaTepuana. [IpoBenenue skcnepuMeHTa:
OcHOBBI 1. OcHOBHBIE MOJIOKEHUST MOJIEKYJIIPHO-KMHETUYECKOM TeOpUH, UX ONBITHbIE 000OCHOBAHUS. ONpEJIETICHUE MacChl BO3ayXa
MOJIEKYJISIPHO- Macce! u pazmepsl Mosiekyil. KonnyecTBo BemecTBa. TemnoBoe aBuxeHue. Mojienb uaeaibHOTo B KJAaCCHOM KOMHATe Ha
KUHETHUYECKON raza. OCHOBHOE YpaBHEHUE MOJIEKYJIIPHO-KMHETUUECKON TEOPUU UICaTbHOIO ra3a. Y paBHEHUE OCHOBE U3MepeHHil 00béMa
TEOPUH MenneneeBa- Knaneiipona. ['a30Bble 3aKOHBI. KOMHATBI, JaBJICHUS "

[IpakTnueckoe 3ansTue: Pemenue 3a1ad Ha OCHOBBI MOJIEKYJIIPHO-KUHETHYECKON TEOPHH.

JlaGopaTtopHas pabora: «HabmroaeHuss MONEKYJISIPHOTO B3aUMOACHCTBUS TEI»

JlabopatopHas pabota: « OnpeneneHne CKOPOCTH TEIUIOBOTO ABMKEHUS Ta30B»

TeMIepaTypbl BO3JyXa B HEW;
UCCIICIOBAaHNE 3aBUCHUMOCTH
MEXY napameTpamu
COCTOSIHUS pa3peKEHHOTO
raza. OueHka aOCOIIOTHBIX U
OTHOCUTCIIBHBIX
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IOTPELIHOCTEH  U3MEPEHUI

bU3UIECKUX BEJTUYMH.
OOBbsicHEHHE OCHOBHBIX
MPUHIIUIIOB NEUCTBUN

TepMoMeTpa U Oapomerpa u
yCJIIOBHM WX  0€30IacHOTO
UCTIOJIb30BaHUS B
IIOBCEIHEBHO JKU3HU.
Pacno3naBanue (uznueckux
ABJICHUHA B Yy4EOHBIX OIBITaX
U OKpYXKaIOWIEH  KU3HMU:
muddy3us, OpOyHOBCKOE

JIBIKCHHE. Onucanue
TEIIOBBIX SIBIICHHI c
HCIOJIb30BaHUEM
bU3UIECKUX BEITUYMH:
JaBJICHHUE Ta3a, TeMIepaTypa,
cpemHss KUHETHYECKast
SHEPruUs Xa0THYECKOT'O
JIBUKECHUS MOJICKYII,
CpeIHEKBaIpaTUIHAs

CKOPOCTBMOJIEKYJI.  AHaIU3
(¢u3nUeCKUX TPOLECCOB U
SBJIEHUN C HCIOJIb30BAaHUEM
MKT, ra30BeIX 3aKOHOB,

CBSI3U cpeaHen
KMHETUYECKON SHEpruu
TEIJIOBOTO JBAKEHUS
MOJIEKYT C  aOCOJIOTHOM
TeMIepaTypou. Pemenue
pacy€THBIX 3amad ¢ SABHO
3aJaHHOUI busngeckon

MOJIEIBIO C HMCIOJb30BaHUEM
OCHOBHEIX monoxkeHuid MKT,
3aKOHOB u bopmyn

21



MOJIEKYJISIPHOM ¢bu3uKu.
PaGora B rpymmax mpu
IUIAHUPOBAaHUHM, TPOBEACHUU
" MHTEPIIPETaluu
pe3yabTaToB  OMBITOB |
aHaJIM3€  JIOTOJIHUTEIBHBIX
UCTOYHUKOB MH(OPMALIUH 110
TeMe

2.2 OCHOBBI Coneprkanue yueOHOT0 MaTepuana IIpoBeneHue dSKcnepuMeHTa:
TEPMOJUHAMUKHI U3MepeHue yIETbHOU
1.Bayrpennss sueprus. KonmnyecTBo TeroTsl U padora. PaboTa raza. 3akoHbI TepMOIUHAMUKA 2 | TEIUIOEMKOCTH BEILIECTBA.
Onenka  aOCOJMIOTHBIX |
OTHOCHUTEJIBHBIX

MOTPEIIHOCTEN  M3MEpPEHUi
duznueckux BEJIMYUH..
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OO0mbscHeHnE MPUHITUIIOB
NEUCTBUA Hu YCIIOBUM
0e30IMacHOT0 UCIIOJIb30BAHMS
B  IIOBCEOHEBHOHW  J>KU3HU

ABUTATCIIA BHYTPCHHCTO
CropaHusi, OBITOBOTO
XOJIOJUJIBbHUKA,

KOHIMI[MOHEPA. Onucanue
CBOﬁCTB TCJI MW TCIIJIOBBIX
SIBJIEHUH C WCIIOJIB30BAaHUEM

duznueckux BEJIMYUH:
JIaBJICHNE Ta3a, TeMIIepaTypa,
KOJINYECTBO TETIOTHI,

BHYTPEHHSSI dHEprus, padboTa
raza. PemeHne pac4€THbIX
3aJa4  C SBHO 3aJaHHOU
¢u3mueckoii  Monenplo
HCIIOJIb30BaHUEM  OCHOBHBIX
3aKOHOB u bopmyn
MOJICKYJIApHON ~ QHU3UKH |
TEepMOJMHAMUKHU.  Perienue
KaueCTBEHHBIX  3aJad ¢
OIIOpOM Ha U3y4YCHHBIE B
pazznene «MonekynsipHas
¢u3uKka M TepMOIUHAMUKA»
3aKOHBI, 3aKOHOMEPHOCTH H
¢usnueckue sBiaenus. Pabora
B TIpylmax I@pH aHalu3e
JIOTIOJTHUTEIIBHBIX UCTOYH
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Tema 2. 3. Coneprxanue yueOHOro MaTepuaia. [IpoBeneHue dSKcnepuMeEHTa:

B3aumueblie U3MEPEHHE  OTHOCHUTEIBHOMN

MpeBpaIieHus BJIQXKHOCTH Bo3ayxa. OleHka

KHUIKOCTEN U [Tapoo6pa3oBanue u koHaeHcaus. Ucnapenue u kunenue. Trépaoe Teno. Kpucrammmueckue u 2 a0COTIOTHBIX u

ra3zoB. TBépabie amop(HbIe Tena. OTHOCHUTEIILHBIX

Tena. MOTPEIIHOCTEN  M3MEpEHUi
duznueckux BEJIMYHH.
N3yuenue CBOWCTB
HACBIICHHBIX Mapos,
croco0oB U3MEPECHUS
BJIAYKHOCTH Hab6mronenue

KHIICHUA IIpHU IMOHWKXCHHOM
JaBJICHHU, HarpcBaHud u

TUTaBJICHUS
KPUCTAJUTMYECKOTO

BEIIeCTBA. OO0vbscHeHne
OPUHIUIIOB  JEUCTBUS U
YCIIOBHI 06e301macHoOTo
UCIIOJIb30BaHUS B
IIOBCEIHEBHOII SKU3HU
TUTPOMETpa,  IICHUXPOMETPA,
KaJIOpUMETpA. Nzyuenue
TEXHOJIOTUI [OJTy4YEHUS

COBPEMEHHBIX MaTEpHAJIOB, B
TOM 4YHUCJIE HaHOMaTEpHUAaJIOB.
Pemenue pacu€tHbIX 3amay c
SIBHO 3aJlaHHOW (PU3UYECKOM
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MOJIENIBIO C HCIOJIB30BAHUEM
ypaBHEHUS TETIJIOBOTO
Oananca. Pemenune
Ka4eCTBEHHBIX  3a7ad  C
OIOpOM  HA  H3Y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH H
¢usnueckue  SBICHUS 10
TeMe

Paznean 3. JIeKTPOAMHAMHKA.

Tema 3. 1. Coneprkanne ydeOHOT0 MaTepurara. [IpoBeneHne sKCIEpUMEHTA:
DNEeKTpOCTaTHKA. U3MEPEHUE IIIEKTPOEMKOCTH
1. Dnextpuueckuii 3apsj. 3aKOH COXpaHEHUs IEKTpUUecKoro 3apsaaa. 3akoH Kymnona. 2 | KOHJEHcaTopa. Onenka
a0COTFOTHBIX u
2. Dnexrpudeckoe noise. HanpssxéHHOCTh o, Dnekrpuueckas EMKocTb. Konnencarop 2 | OTHOCHUTENIbHbIX

CoenuHeHns KOHIEHCAaTOPOB [IOTPELIHOCTEH  U3MEPEHUI
bU3IIECKUX BEJTUYMH.
[IpakTuueckoe 3ausTue: Pemenue 3agad Ha pacu€T JIEKTPOCTATUYECKUX BETUYUH U 3aKOH 2 N3ygenue MIPUHITUIIOB
Kynona. JNEeNCTBUSA 3JEKTPOCKOIa,
JNEKTPOMETPA,

IIpakTrueckoe 3ansaTue: Pemenne 3an1a4d Ha pacué€r MEKTPUIECKOM €EMKOCTH 2 | KOHJEHCATOpA. M3yaenue
IPUHLIAIIOB JNEUCTBUSIH

YCJIOBHI 0e301macHOTO
[IPUMEHEHUs B IIPAKTUYECKON
YKU3HH, KOITUPOBAJIBHOTO
amnrnapara, CTPYHHOTO
MIpUHTEPA. PaccmoTpenue
buznuecKux OCHOBaHMI
3JIEKTPOCTATHYECKON 3aIMUThI
U 3a3eMJICHUS
anexTponpudopoB. Pemenue
pacu€THBIX 3aJa4 C SIBHO
3aJaHHON busngeckon
MOJIEIbIO C HCIIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U (hopMyIl
JJIEKTPOCTaTUKU.  Pemenue
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KaueCTBEHHBIX  3amad ¢
onopou Ha  H3YyYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH H
buznveckue SIBIICHUS
AIIEKTPOCTATUKH.

PacnioznaBanue (u3nIecKux
SIBJICHUN B Y4EOHBIX OIBITAX
U OKpYXalIIeH  KU3HU:
DIIEKTPU3ALIUS Te,
B3aMMO/JICUCTBUE 3apsiioB U
0o0BsICHEHHE WX Ha OCHOBE

3aKOHOB " dbopmyn
anekTpocTtatuku. Onucanue
M3yYEHHBIX CBOWCTB

BCIICCTBA U OJJICKTPUUCCKHX
SIBJICHUH C MCIIOJIb30BaHUEM

duznueckux BEJIMYUH!
BIEKTPUUECKUI 3apsia,
HaIpPsHKEHHOCTD
3JIEKTPUYECKOTO OIS
OTEHLIHAJ, pa3HOCTb
MOTEHIUAJIOB,
ANEKTPOEMKOCT. Ananuz

(GU3UYECKUX TIPOILIECCOB |
SIBJICHUWA C WCIOJIb30BaHUEM
(bU3UYECKUX 3aKOHOB: 3aKOHA
COXPAHEHHSI DIIEKTPUIECKOTO
3apsiga, 3akoHa  Kyiona.
PaGora B rpymmax mpu
aHalM3e  JOMOJIHUTEIbHBIX
HUCTOYHUKOB WHGPOpPMAIUU H
[IOATOTOBKE COOOIIEHUN O
MPOSIBICHUHN 3aKOHOB
INEKTPOCTATUKHU B
OKpYXKarolllell  KU3HHU U

26



IMPUMCHCHUHN UX B TCXHUKC

Tema 3.2.
3aKOHBI
MMOCTOSIHHOTO
TOKa.

Conepxaaue yueOHOro MaTrepuaa.

1. IlocrostHHBIN AnekTpudeckuil Tok. Cuia Toka, HalpsKEHUE, SIEKTPUUECKOE COIIPOTUBIICHHUE.
3axoH OMa miis yyacTtka nenu. IlociienoBarenbHoe M napauieIbHOE COCIMHEHUE IPOBOIHUKOB.

2. OJ1C ucrounuka Toka. 3akoH OmMa 114 1osiHoi uenu. TemnoBoe AeMCTBUE AIEKTPUUECKOTO TOK
Jlxoyns-Jlenma. Pabota u MOIIHOCTH TOKA

JlaboparopHas pabota «/3ydyeHne napauieabHOro COeIMHEHUS TPOBOJHUKOBY

JlaboparopHas pabota «/3ydeHne nociea0BaTeIbHOr0 COSTUHEHUS TPOBOTHUKOBY

Jlaboparopnast padota « 3smepenne DJIC 1 BHYTpEHHETO COMPOTUBIICHUS HCTOYHUKA TOKa)

JlabopaTtopHas pabora «M3ydenue 3akona Oma i y9acTKa Ienn»

JlaGopatopHas padota «OnpeaeneHne yaeabHOro COIPOTUBICHUS MaTepUaia u3 KOTOPOro
U3TOTOBJIEH IPOBO/IHUK.

NN N[N

[IpakTuueckoe 3anarue: Pemenne 3ana4 Ha 3akoHb! OMa.

\S}

HpaKTqucxoe 3aHsATHE: Pemenne 3a1a4 Ha 3aKOHbI COCIMHCHU A ITPOBOAHUKOB.

Tema 3. 3.
DNeKTpUYECKUit
TOK B pa3HBIX
cpenax.

Coneprkanre yaeOHOr0 MaTepHuaa.

1. TTonynpoBoanuku. CoOCTBEHHAs U MPUMECHAs! IPOBOJMMOCTb MOJTYITPOBOIHUKOB.
p-n- nepexo. [1oaynpoBOAHUKOBBINA THO. DICKTPUYECKHI TOK B METaJIaX.

2.O71eKTPUYECKUM TOK B KUJIKOCTSX.
DJIEKTPUYECKUH TOK B Ta3ax. DJIEKTPUYECKHI TOK B BAaKyyMe.

HpaKTI/I‘IeCKOG 3aHsATHE: Pemenue 3aaa4d 110 TEMC ((QHGKTpOJII/IB»

IIpoBeneHue dSkcnepuMeHTa:
U3y4eHHe CMEIIaHHOT O
COEIMHEHUS PE3UCTOPOB;
m3mepenne JJIC umcTroyHuka

TOKAa ¥ €ro BHYTPEHHETO
COTIPOTHBIICHUS;

HAOMIO/IEHUE  DJIEKTPOJIN3A.
Onenka  aOCOJMIOTHBIX |
OTHOCHUTEIIbHBIX

MOTPEIIHOCTEN  M3MEpPEHUi
dusnueckux BEJIMYHH.
OO0nbsicHeHnE MIPUHITUTIOB
JEUCTBHUS u YCIIOBUM
0e30macHOTO  MPUMEHECHHS
amMmepMerpa,  BOJIBTMETpA,

peocraTta, MCTOYHHKOB TOKa,
JIIEKTPOHArpPEBATENbHBIX U
IIEKTPOOCBETUTEIBHBIX
npubOpOB, TEPMOMETPA
CONPOTHUBIICHUS, BaKyyMHOTO

oA, TEPMUCTOPOB "
(boTOpPE3UCTOPOB,
[IOIYIPOBOHUKOBBIX
ZTMOJIOB, raJbBaHHUKH.

Pemenne pacuérHbIX 3a1ad C
SBHO 3aJaHHON (Qu3nUecKon
MOJIEbI0 C HCIIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U (hopMyIl
TEMBI «ITocTostHHBIN
BIEKTPUUECKUIN TOK.
Pacno3naBanue (uznueckux
SBJICHUN B Y4eOHBIX ONBITaX
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U OKpYXKaIOWIEH  KU3HU:
3JIEKTpUYECKas

MPOBOJIUMOCTh,  TEIUIOBOE,
CBETOBOE, XUMHUYECKOE,
MarHuTHOE JIEUCTBUS TOKa.
Ananus BIIEKTPUYECKUX
SIBIGHUM W  TPOLIECCOB B
LEMAX IOCTOSHHOTO TOKa C
UCIIOJIb30BAHUEM  3aKOHOB:
3akoH OMa, 3aKOHOMEpPHOCTH

MOCICA0OBATCIBHOTO u
napauiCIbHOIO COCAMHCHUSA
IMPOBOAHUKOB, 3aKOH

Hxoynsa-Jlenna.  Onucanue
I/I3Y‘-ICHHBIX CBOﬁCTB BCIICCTB
U DJIEKTPUYECKUX SIBICHHUHN C

HCIOJIb30BaHUEM
bU3IIECKUX BEITUYMH:
DNEKTPUYECKUNA 3apsf, CHIIa
TOKa, AJIEKTPUIECKOE
HaIpPsKEHUPA3HOCTh
noteHimanos, JJ[C, pabota
TOKa, MOIIIHOCTB TOKA.
Hcnons3oBanne
UH(POPMALIMOHHBIX
TEXHOJIOTHH IS TIOMCKa,
CTPYKTYpUPOBAHHSI,
WHTEpIpETAI n

IpeCTaBiIeHUsT UHPOPMALUU
IIpU TIOATOTOBKE COOOIICHUI
0 TMPUMEHEHUH  3aKOHOB
ITIOCTOSIHHOTO TOKA B TEXHHUKE
1 TCXHOJIOTUA

Tema 3. 4.

ConepxaHnue yueOHOro Marepuaa.
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MarnuthHoe nosne. | 1. B3zaumopaelictBue TokoB. MarautHoe nojie. MHAyKIMsS MarHuTHOTO 1oJist. MarHUTHBIN MOTOK. IIpoBenenue sKkcnepuUMEHTA:
Cuna Amnepa. Cuna Jlopenna . 2 | U3y4€HUE MAarHUTHOTO TIOJIS
KaTYyIIKU c TOKOM;
3. SIBnenue anexkrpoMarHuTHOM uHAYKUUH. [IpaBumno Jlenna. Camonuaykuus. MTHIyKTUBHOCTb. 2 HUCCIeI0BaHHE JNIEUCTBUA
MarHuTHbIE CBOMCTBA BELIECTBA. DHEPrUsi MArHUTHOTO TOJIS TOKA. MOCTOSIHHOTO ~ MarHuTa Ha
paMKy c TOKOM;
[IpakTrueckoe 3ansaTue: Pemenue 3a1a4 Ha pacueT MarHUTHOM MHAYKIMUA U MATHUTHOTO MOTOKA. 2 HUCCIICAOBAHUC SIBJICHUS
3JIEKTPOMAarHUTHON
[IpakTnueckoe 3ansTue: Pemenue 3agad Ha pacu€r cuiibl AMnepa u cuibl JlopeHua. 2 WHIYKIWAU. Ouenka
a0COTIOTHBIX U
OTHOCHUTEIIbHBIX
MOTPEIIHOCTEN  M3MEpPEHUi
duznueckux BEJIMYHH.
OO0mpsicHeHne MIPUHITUTIOB
JEUCTBHUS u YCIIOBUM
0e30macHOTO  MPUMEHECHHS
MOCTOSIHHBIX MarHuTOB,
3JIEKTPOMAarHuTOB,
AJIEKTPOJIBUTATENS,
YCKOPHUTEJIEH 3JIE€MEHTapHBIX
YacTHll, WHAYKIMOHHON
neun. Pemenue pacuy€THBIX
3a/1a4 Ha MIPUMEHEHUE
dopmyn Tembl «MarHuTHOE
ToJIe. DneKTpOMarHuTHasI
WHIYKIUS. Pemenne
KaueCTBEHHBIX  3aJa4  C
onopou Ha  H3yYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U
busznyecKuesBICHUS  TEMbl
«MarauTtHoe ToJIe.
DJIeKTpOMarHuTHas
uHAyKuus».  OmnpeneneHue
HaIlpaBJIeHUs BEKTOpa
WHIYKIUA MarHUTHOTO TOJIs
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IIPOBOJHMKA C TOKOM, CHJIBI
Amnepa u cwibl JlopeHiia.
Pacno3naBanue (uznueckux
SBJICHUHA B Y4EOHBIX OIBITaX
U OKpYXKaoWIeH  KU3HU:
B3aMMOJCHCTBUE MAarHUTOB,

AJIIEKTPOMArHUTHAS
WHIYKIIUSA, JNEUCTBUE
MarHuTHOT'O oasg Ha

OPOBOAHUK C TOKOM H
JOBIDKYIIMICS 3apsia. AHanu3
3IEKTPOMArHUTHBIX SIBJICHUM
C UCIHOJIb30BaHHWEM 3aKOHa
3JIEKTPOMArHUTHOM

WHIYKIUU. Omucanue
M3YYEHHBIX CBOICTB BEIIECTB
u AIEKTPOMATHUTHBIX
SBJIEHUN C HCIOJIb30BAaHUEM
dusnueckux BEJIMYUH:
UHAYKIHST MarHUTHOTO TIOJIS,
cuina Amnepa, cuna JlopeHua,
UHAYKTUBHOCTh KaTYILKH,
SHEPrUsi DIJIEKTPUUECKOrO0 U
MAarHUTHOTO NOJIEH

Paznea 4. DJIEKTPOMarHuTHbIE K0JIeOAHUSI H BOJIHBI.

Tema 4.1. Coneprkanue y4eOHOro Marepuara. UccnenoBanue mapaMeTpoB
DNeKTpOMaruHuTH KoJIeOaTeNbHON CHCTEMBI —
bI€ KOJICOAHUS. 1. KonebaTenpHbIit KOHTYp. CBOOOIHBIC 3JIEKTPOMarHUTHRIE Kojie0aHus. BeIHy X 1IeHHBIS 2 | mepuona, YacCTOTHI,
3JIEKTPOMAarHUTHbIE KoseOanus. [lepeMeHHbIH ANeKTPHUECKUi TOK. aMILTATY /b u ¢bazbr
2. AkTHBHOE conpoTuBieHHe. JlelicTByolIee 3HAYCHNE CUIIBI TOKA M Hanpsikenus. Kongencarop 2 | xonebannii.  McenenoBanue
Y KaTyIIKa B IENH IEPEMEHHOI0 TOKA. DJIIEKTPUUYECKHI PE30HAHC B LIENH IEPEMEHHOIO TOKA [IEPEMEHHOT0 TOKa B LIENH U3

3. Tpancdopmatop. [IpousBoacTBo, mepeaaya u MOTpeOICHHUE AMEKTPOIHEepTrUun. I eneparop 2 HOCJICI0BATCIIBHO
HE3aTYXaoMUX KOJIeOaHu . COEIMHEHHBIX KOHJIEHCATOpa,
KaTyoIKh ¥ pe3ucTopa.
ITpakTueckoe 3ansTue: Pemenue 3agad Ha pacdy€T aKTUBHOTO, UHAYKTUBHOTO, EMKOCTHOTO 2 Ounenka  aOCOMIOTHBIX M

30



COIIPOTUBJICHHU A OTHOCUTCIBHBIX

MOTPEIIHOCTEN  M3MEpPEHUi

duznueckux BEJIMYHH.
OO0npsicHeHNE MIPUHITUTIOB
JEUCTBUS u YCIIOBUM
0e30macHOTO  MPUMEHECHHS
IIEKTPUYECKOTO 3BOHKA,
reseparopa MIEPEMEHHOT O
TOKa, JIMHUN
aNeKTpornepenad.  PemeHue
pacu€THBIX 3a1a4 c

SBHO3aJaHHOW  (pu3nueckoin
MOJEIBI0 C HCIIOJIB30BAHUEM

OCHOBHBIX 3aKOHOB "
dbopmy, OTTHMCHIBAIOIIUX
AJIEKTPOMArHUTHBIE
KoJIeOaHusl. Onucanmne
AJIEKTPOMATrHUTHBIX
Kosie0aHui c
UCTIOJIb30BaHUEM
duznueckux BEJIMYUH!
epuo. " 9acTora

KoneOaHui, aMImuTyga H
daza konebaHuid, 3apsn H
CWJIa TOKa B TapMOHUYECKUX
3JIEKTPOMArHUTHBIX

KOJICOaHMSX. Pemmenue
Ka4yeCTBEHHBIX 3a1a4 c
OIOpOM  HA  H3Y4YCHHBIE

3aKOHBI, 3aKOHOMEPHOCTH,
OIIMCHIBAIOILINE
3IEKTPOMArHUTHBIC
KOJIEOAHMSL. Pab6ota B
rpynnax mnpy IUIAaHUPOBAHUH,
POBEJICHU U u
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UHTEpIpPETALMU Pe3yIbTaTOB

OIIBITOB, U aHalms3e
JIOTIOTHUTEIbHBIX
UCTOYHUKOB MH(OpPMaLUH 110
TEME
Tema 4.2. Copepxanue yueOHOro Marepuaa.
DNEeKTPOMarHuTH | 1.3J1eKTpOMAarHUTHOE MOJIE U 3JIEKTPOMAarHUTHBIE BOJIIHBI. CKOPOCTB AJICKTPOMArHUTHBIX BOJTH. 2 | U3yuenne oOpa3oBaHus U
bI€ BOJIHBI. Nzobperenue paauo [MonoweM. [IpuHnmme! paauocss3u. TeneBuacHue. pacnpocTpaHeHUs
CaeToBbIE IOMNECPCUYHBIX M MPOIOJIBHBIX
BOJIHBI. 2.CBer Kak 3J1eKTpoMaruuTHas BosnHa. MHTepdepenuus u qudpakuus ceera. Jlucnepcus cBeta. 2 | BOJH. Habmonenue
[[Ixana 3/m BosH. Pa3nmuuHbie BUIBI 3JICKTPOMArHUTHBIX U31y4Ye€HUN, UX CBOMCTRBA. OTPAXXEHUAU  IPEIIOMIICHHUS,
uHTephepeHITuN u
3. 3akoHBI OTpaXXCHMs U IIpesoMiIeHus cBeTa. [1oIHOe BHYTpEHHEE OTpaKCHUs 2 | mudpakuuu  MEXaHHYECKHX
Jlunssl. Ontudeckue npubdopsl. [loctpoerne n300paXkeHNs B IMH3aX BogH. HaOmogenue cBs3u
[TpakTuyeckoe 3anstue: Pemenue 3agad Ha popMyiTy TOHKOM JIMH3BI 2 | TPOMKOCTH 3BYKa W BBICOTBI
TOHA C AaMIUIMTYJOH H
4acTOTOU KoJIeOaHHIA,
3BYKOBOTO pe3oHaHca.
HccnenoBanue CBOKCTB

JIEKTPOMAarHUTHBIX  BOJIH:
OTpaKeHHEe,  IpeOMJICHHUE,
noispuzanus,  audpaxmoms,
uHtepdepenims. M3ydenue

YCIOBUU W3JTyYEHHUS
3JIEKTPOMAarHUTHBIX BOJIH,
B3auMHOU OpUEHTALNHU

BektopoB E, B, v B
3JIEKTPOMArHUTHOM  BOJIHE.

N3yuenne IIPUMEHEHUS
3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE u OBITY.
OO0mpsicHeHnE MIPUHITUTIOB
JEUCTBUS u YCIIOBUM
0e30macHOTO  MPUMEHECHHS
MY3BIKQJIbHBIX
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UHCTPYMEHTOB,

YJIBTPa3ByKOBOM
JUarHOCTUKM B TEXHUKE H
MEIMLINHE, panapa,
panuonpuEMHUKA,
TEJIEBU30Pa, AHTCHHBI,
Tenedona, CBY-neun.

Pemienne  pacu€TtHbIXx U
Ka4C€CTBCHHbBIX 3aa4 C
onopou Ha  H3YyYCHHBIE

3aKOHa pacrpocTpaHeHue
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonws3oBanue
nH(pOpPMaAITMOHHBIX
TEXHOJIOTHH  JJI  TIOMCKa,
CTPYKTYPUPOBAHHS,
WHTEpIpeTalu u

MpeACTaBICHUsT UHGOPMAITIT
IpU TIOJTOTOBKE COOOIICHHIA
00 HCIIOIL30BaHUU
DJIGKTPOMArHUTHBIX BOJIH B
TEXHHKE. Yuyactue B
TUCKYCCUH 00
3JICKTPOMArHUTHOM
3arpsAA3HEHUU  OKpYXKarollen
cpenpl. PaGora B Tpymmax
npu TUTAHUPOBAHUH,
MIPOBEICHUH n
WHTEpIpETAlU PEe3yIbTaTOB
OITBITOB i aHau3e
JIOIIOJIHUTCIIBHBIX
HMCTOYHHMKOB WH(OpMAIu 1o
temel3yuenne SIBIICHUS
ITOJIHOTO BHYTPEHHETO
OTPaXKEHHUS, €ro NMPUMEHEHHS
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B  cBeToBoAe.  M3ydeHue
MoJee MHKPOCKOIIA,
TEJIECKOIA. ITonyyenue
CIIEKTpa ¢ MOMOILBIO TPU3MBI
U IU(PaKIIMOHHON PEHIETKH.

N3mepenne MoKa3aTest
MPEIOMIICHUS CTEKJIA.
HUccaenosanue CBOICTB
U300paKECHUIB JUH3AX.
OO0npsicHeHNE MIPUHITUTIOB
JEUCTBUS u YCIIOBHM

0e30macHOTO  MPUMEHECHHS
OYKOB, JIyIbI, (hoToammapara,
IPOEKIIMOHHOTO  ammapara,

MHUKPOCKOIIa, TeJIeCKOoIa,
BOJIOKOHHOM OITHKHU,
TUQPAaKIMOHHOM  PEHETKH,
nojsipoua. Pemrenue
pacy€THBIX 3amad ¢ SABHO
3aJaHHON busngeckon

MOJIEJIbIO C MCMOJb30BaHUEM
OCHOBHBIX 3aKOHOB U (hopMyIl
reOMETPUYECKON OIITUKH.
[loctpoenne w  omnucaHue
U300paxeHus, CO37aBaeMOr0
IJIOCKUM  3€pKaJIOM, TOHKOMU

JIMH30M. Paccmotpenue
IIpEEIIOB IPUMEHUMOCTHU
reOMEeTPUYECKOMN OIITUKH.

PacniosnaBanue (usmdeckux
SIBJICHUU B OIIBITaX u

OKpYKaroleun JKU3HU:
IPSAMOJIMHENHOE
pacrpocTpaHeHHe CBETA,

OTpa)XEHHUE,  IPEIOMIICHHE,
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uHTEephepeHIys, auQpaKius
u MOJIApU3aLus CBeTa,
aucnepcust ceera. M3zyueHne
YCJIOBHI HaAOJIFOIEHUS
MaKCHMYMOB 1 MUHUMYMOB B
uHTEepEePEHITMOHHOMN

KapTUHEOT ABYX CHUH(A3HBIX
KOT€PEHTHBIX  MCTOYHUKOB.

VYcnosue HaOII0IeHUS
[JIaBHBIX MaKCUMyMOB MIpH
naJCHUN

MOHOXpPOMaTHYECKOIO CBETa
Ha TG PAKITUOHHYIO
pELIETKY. AHanus

ONTHYECKUX SIBIICHUI C
HCIIOJIb30BAaHUEM  3aKOHOB:
3aKOH IIPSIMOJIMHEWHOT O
pacnpocTpaHeHus CBeETA,
3aKOHBl OTPaXEHUs CBETA,
3aKOHBI TPEJIOMIICHUSI CBETA.

Onucanue ONTUYECKUX
SBJICHUH C WCHOJb30BaHUEM
du3nueckux BEJIMYUH!

dboKycHOE  paccTOsSTHUE |
OIITUYECKAas Cujia JINH3bI

Pa3znea S. CTpoeHue aToMa M KBAaHTOBas pu3uka.
Tema 5. 1. CozepxaHne y9e0HOro MaTepuana.
CaeTOBBIC 1. 'nmnotesa ITnanka o kBantax. ®otoH. DoTodddheKT. 2 | HaGmonenue Qorodrddexra
KBaHTBI. Ha YCTaHOBKE C LIMHKOBOH
2. Ommwit Pezepdopna. Ctpoenue aroma. [Inanerapuas monens u Mmoaens bopa.  Iloctymarsr 2 | mnactuHou.  HccnenoBanue
bopa. [lornoienne u ucryckaHvue cBeTa aToOMaMH. 3aKOHOB BHEIIHETO
dotoapdexra. OOBsICHEHHE
OCHOBHBIX MIPUHIUIIOB
neicTBus TEXHUUYECKUX
YCTPOMCTB, TaKUX KakK:
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dorornieMeHT, (HOTOAATUUK,
COJIHEUHAs Oatapes,
CBETOAMONA; M YCIOBUH UX
0e30macHOTO TPUMEHEHUS B
[IPaKTUYECKON JKU3HU.
Pemenue pacu€tHbIX 3amay c
SIBHO 3aJJaHHOW (hU3HUECKOi
MOJIEbI0 C HCIIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB H (hopMyn
KBaHTOBOW ONTHUKH. Penienue
KAueCTBEHHBIX  3aJa4  C
onopou Ha  H3YyYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH
KBaHTOBOM ONTHKHU.
Pacno3naBanue (uznueckux
SBJIEHUN B Y4€OHBIX OIMbBITaX:
dorosnexTpuueckuit 3¢ ¢pexr,

CBETOBOE JaBJICHUE.
Onucanue M3YYEHHBIX
KBAaHTOBBIX  SIBICHUH |
IPOLIECCOB c
HCTIONIb30BaHNEM

du3nueckux BEJIMYUH!

CKOPOCTb 3JICKTPOMarHUTHBIX
BOJIH, JUIMHA BOJHBI U
9acTOTa CBETa, JHEPIus u
UMITYIIbC (OTOHA

[IpakTnueckoe 3ansTHe: Pemenue 3ama4 Ha 3akoHbI hoTodhdexTa 2

Tema 5. 2. Copepxanue yueOHOro Marepuaa.

®dusuka 1 OTKpBITHE PAAMOAKTUBHOCTH. 0O-, B-, Y- U3ITYUCHUSI. 2 | U3yyeHue  SKCHEPUMEHTOB,

aTOMHOTO siipa 3aKOH palMOaKTUBHOTO pacnaja. JOKa3bIBAIOIIMX  CJIOKHOCTb
2. DHeprus cBsizu. JleneHue snep ypasa. 2 | CTpOEHHs aTOMHOIO sfpa.
ennas snepHas peakuus. SnepHsiii peaktop. TepMosaepHbIE peaKkLUU. HccnenoBanue TPEKOB
buosnornueckoe neicTBre paMOAKTUBHBIX U3TYYCHUH. YaCTHIL] (o TOTOBBIM
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[IpakTueckoe 3ansTHe: Pemenue 3a1a4 Ha COCTABICHUE SAICPHBIX PEAKIIMMN. 2 dororpadusm). N3yuenne
ANEPHBIX  CWI,  SIEPHBIX
peaKuuii CUHTE3a U pacnaja,

TEPMOSIICPHOTO CHUHTE3A.
N3yuenune HYKJIOHHOU
Mozaenu sapa [eiizenOepra-
HBaneHko. OObscHEHHE
YCTPOMCTBA MU TNPUMEHEHHUS
JIO3UMETPA, KaMepbl
Bunscona, SIIEPHOTO

peakTopa, aTOMHON OOMOBI.
Pemenune 3amay ¢ onopoil Ha
NOJIydeHHBIC 3HAHUS, B T.4. O
3apsifie U MaccOBOM 4YHCIIE
aapa. Pacnio3naBanue
bu3nYecCKuX  SBICHUH B
y4eOHbIX  ONBITaX H B

OKpYyKaroleun JKU3HU:
CCTCCTBCHHAA n
HCKYCCTBEHHasI

paauoakTUBHOCTh.OnKcanue
KBAHTOBBIX SIBIIEHHI U

IPOLIECCOB c
UCTIONIb30BaHNEM

duznueckux BEJIMYUH:
HepHoa nojypacnaja,

3Hepr1/15{ CBA3HU ATOMHBIX
sanep, AedeKT Macchl sapa.
Anammnz MIPOLIECCOB u
SIBJICHUHA C HCIOJIb30BaHHUEM
3aKOHOB U MOCTYJIATOB: 3aKOH
COXPaHEHHUS AJICKTPUIECKOTO
3apsiga, 3aKOH COXPaHCHHS
MacCOBOTO YHCIa, TOCTYJIAThI
Bopa, 3aKkoH pagnoaKTHBHOTO
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pacmaga. Yyactue B pabote
KPYTJIOTO cTona
«DyHnaMeHTAIbHbIE

B3auMOJEUCTBUSA. ENWHCTBO
du3nUecKOKapTUHBl MUPaY.

Hcnons3oBanne
UH(POPMALIMOHHBIX
TEXHOJIOTHH IS TIOMCKa,
CTPYKTYpUPOBaHUS,
WHTEpIpETAI n

IpeCTaBiICHUs UHPOPMALUU
IIPU TOATOTOBKE COOOIICHUI
0 TMPUMEHEHUH  3aKOHOB

KBaHTOBOM [)716371 N7 B
TEXHHUKE u TCXHOJIOI'UAX,
9KOJIOTUIECKUX acreKkTax

SIIEPHOM YHEPTETUKH

6. DeMeHTEI
aCTPOHOMUU U
acTpou3uku

Coneprkanre yaeOHOr0 MaTepHuaa.

Dransl pa3BUTUs acTpoHoMuu. Bup 3B€31H0T0 HeOa. Co3Be3us, IPKUE 3BE3IBI, TUTAHETHI, UX
BuaANMoOe ABkeHne. Conneunas cucteMa. ColiHile. 3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.

Muneunsrii [TyTs — Hama ["anaktuka. Beenennas. 3akon Xa06sa. Teopust MeraranakTuka.
Hepeménnbie mpoOieMbl acCTpPOHOMUU

[MonroroBka coobuieHnii 06
JTanax pa3BUTHUS
ACTPOHOMHH, O MPUKJIAJTHOM
U MHUPOBO33PEHYECKOM
3HaUYEHUU aCTPOHOMUH, O
METOJ1aX MOJTY4YEeHUS
HAy4YHBIX aCTPOHOMHUYECKUX
3HAHUU, OTKPBITUSIX B
COBPEMEHHOMN aCTPOHOMUMU.
N3ydeHne coBpeMEHHBIX
IIPEICTABIICHUH O
MIPOUCXOXKICHUU U DBOJIOIUU
Connua u 38€31. 3yuenue
TUIIOB TralaKTHK,
paavorajlakTUK U KBa3apoB.
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N3yueHue nprxeHus
HEOECHBIX TeJI, YBOJIFOLIMHI
3BE31 1 BeeneHnol,
IIPOLIECCOB, MPOUCXOSAIINX B
3BE3/1aX, B 3BE3IHBIX
CUCTEeMax, B
MEKTaJaKTUYECKOU cpelie,
MacITaOHOU CTPYKTYPhI
Bcenennoii. O0bsicHeHne
pacumupenus: Beenennon Ha
OCHOBE 3aKkoHa Xab0ma.
[ToaroToBKa K 0OCYKICHUIO
HEpeIIeHHBIX MTPOodsieM
actpoHomuu. [IpoBenenune
HaOIIOAEHUI
HEBOOPYKEHHBIM TJIa30M C
HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHH
JUTSL OTIPEICITICHUS TTOJIOKCHHUST
HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3ausi CeBepHOro
MIOJIYLIApUSL U SIPKUE 3BE3 MBI
[IpoBenenue HaOIIOICHUI B
teneckol JIyHbl, IUIaHeT,
Maieunoro Ilytu. Yuactue B
TUCKYCCHH O HEPEIICHHBIX
npoOJeMax aCTpOHOMHUU

BCero

126
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4. YCJIIOBUS PEAJIM3AIIUA ITPOT'PAMMBI ITIPE/IMETA
3.1. TpeéoBanus K  MHUHUMAQJIBLHOMY  MaTepHAJIbHO-TEXHHYECKOMY
odecre4YeHunIo

Peanu3zanus nporpammel peaMera TpedyeT Hanuyusi yueOHOro kabuHera pusmnku.
— O6opynoBanue yaeOHOTO KaOnHeTa (DU3UKH:
— TI0CaJ0YHbIE MECTA M0 KOJMYECTBY O0YUAIOIIUXCSI
— pabouee MeCTO Mperno1aBaTens
— KOMILJIEKTHI TUIAKaTOB
- naboparopHas MeOelb C MOABEACHHBIM 3JIEKTPONUTAHUEM;
— JI€MOHCTpAIOHHOE 1 JabopaTopHOE 000PYAOBaHUE;
— METOJMYECKUe YKa3aHus AJIs 1JabOpaTOpHBIX paboT CTYEHTOB;
— KOMILJIEKTHI pa3aTOYHBIX MaTEPHAIIOB
— CIIpaBOYHAas JIUTEPATYpa;
TexHuueckue cpencTra 00ydeHHUS:
— KOMIIBIOTEp
— Meaua MpOoeKTop
— HHTEPaKTUBHOE MMOCOOUE MO AUCIUIIIINHE

4.2. YueOHO-MeTOAM4YeCKOe U HHPOPMAITMOHHOE oDecneuyeHre Y4eOHOro
npeaMera

IlepevyeHb OCHOBHO M JIONIOJTHUTEILHON YUeOHOM JIUTEPATYPbl, HEOOXOIUMOIA 1151
OCBOEHHSI MpeMeTa

OCHOBHBIE HICTOYHHKH:

®dusuka. 10 kaacc: yued. s o0meoopazoBar. Opranuzanuii: 60a30BbIN U
yray6n. Yposuu / I'.SI.Mskumes, b.b. bByxosues B.M.Yapyrun; noz pex.
H.A.IlapdentbeBoii .-7-e uza.nepepad.-M. :Ilpocesimenne, 2019.-432¢.:(4)n. Un.
—(Knaccuueckuii kypce). - ISBN 978-5-09-071607-9.

®uzuka. 11 kaacc: yuebd. ays obmeodpazosat. Opranuzamnuii: 60a30BbIi U
yray6n. Yposuu / I'.SI.Mskumes, b.b. bByxosues B.M.Yapyrun; noz pex.
H.A.IlapdentbeBoii .-7-e uza.nepepad.-M. :Ilpocesimenne, 2020.-432c¢.:(4)n. Un.
—(Knaccuueckuii kypce). - ISBN 978-5-09-074278-8.

43 Ilepeyenb  HH(MOPMALMOHHBIX  TEXHOJIOTHHA, HCHOJIb3yeMbIX  IPH
ocyllecTB/IeHHsI 00Pa30BaTeJIHLHOTO MPOoILecca MO TUCIUILINHE, BKJIIOYAsI NlepeyeHb
MPOrPaMMHOro odecriedeHusi 1 HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM
JIuuien3nonHoe nporpamMmmHoe obecrieuenue: 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
pPECYPCOB).

http://www.iprbookshop.ru/ DnexTpoHHO-0MOINOTEUHAs! CUCTEMA.
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1. http://www.fizzika.ru/
2. http://www.physics-regelman.com

4.4. OcoOeHHOCTH peajU3alUU TpeAMeTa I 00yYaKIIMXCH W3 YHUCJIa
MHBAJIU/I0B U JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

[Ipu oOy4yeHUM JMUI C OrPAHMYEHHBIMU BO3MOXKHOCTSIMU  370POBBA,
peaycMaTpuBaeTCa UHANBUIYATbHBIA IPaPUK 00yUEHUSI.

NHBamuapl ©W  JWma ¢ OTPAaHUYCHHBIMH  BO3MOKHOCTSIMH — 37TOPOBBSI
obOecrieueHbl TMEYaTHBIMU M DJICKTPOHHBIMU 00pa30BaTEIbHBIMH PECypCaMH B
dbopmax, afanTHPOBAHHBIX K OTPAHUYCHUSIM MX 3I0POBbSI.

JInst oCcylIeCTBIIGHMSI TMPOLEAYP TEKYIIEro KOHTPOJS YCHEBAEMOCTH U
IIPOMEKYTOUYHON arTecTanuu OOyJaronIuXxcsi, CO3MaloTcs (OHABI OIIEHOYHBIX
CPEeNCTB, AQJaNTHPOBAHHBIE JUIsI WHBAIUIOB W JIMIl C OTPAaHUYCHHBIMU
BO3MOXKHOCTSIMH ~ 3[IOPOBbsI M TO3BOJISIIOIIME OLEHUTh JOCTHXKEHHE HWMHU
3aIlUIAaHUPOBAHHBIX B OCHOBHOM 00pa3oBaTeIbHOM MpOorpaMme pe3yJibTaToB
o0y4yeHUs: U YpOBeHb C(HOPMHPOBAHHOCTH BCEX KOMIETEHIIMM, 3asBICHHBIX B
00pa3oBaTeNbHON NporpaMme.
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5. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHMUS ITPEIMETA

Kontposb u omeHka pe3ylbTaTOB OCBOCHHUSA IIpeAMETa OCYIIECTBISIETCS
npenojaBaTesieM B MPOIEecce MPOBEICHUS KOHTPOJIBHBIX M MPOBEPOYHBIX PadoT,
TECTUPOBaHMS, JIAOOPATOPHBIX PabOT, a TaKXKe BBHIMIOJIHEHUS OO0YYaArOIUMUCS
WHJMBUAYAJIbHBIX 3aJIaHUH, UCCIEAOBAHUMN, TTOATOTOBKE pedhepaToB.

Pe3yabTarsl 00yueHust
(ocBOCHHBIE YMEHMS, YCBOCHHbIC 3HAHHA)

DopMbI U METOAbI
KOHTPOJISI M OLIEHKH
pe3yJibTaToB
o0yueHust

* TUYHOCHIHBIX
1) rpaxaaHckoro BoOCHUTAHMS: CPOPMHUPOBAHHOCTH
IpaXKIaHCKON MO3UIMU 00YyYarollerocsi Kak akTUBHOIO U
OTBETCTBEHHOT'O WJIEHAa POCCUMCKOTO OOIIECTBA; MPUHATHE
TPaJAMIIMOHHBIX OOIIEYEIIOBEYECKMX T'YMAHUCTUYECKUX U
JEMOKPATUYECKUX  LEHHOCTEM; TOTOBHOCTb  BECTH
COBMECTHYIO JEATEIIbBHOCTh B HMHTEPECAX TIPAXKIAHCKOIO
oOmiecTBa,  y4yacTBOBaTb B  CaMOYMpAaBICHHUH B
o0pa3oBaTeNbHOM OpraHu3alNY; yMEHUE
B3aMMOJIEUCTBOBATh C COLMAJIbHBIMH HWHCTUTYTaMH B
COOTBETCTBUM C HUX (YHKIMSIMH U Ha3HAYCHHUEM;
FOTOBHOCTb K  TI'YMaHUTapHOM W BOJIOHTEPCKOMU
NEeSATEIbHOCTH;

2) NaTpPMOTHYECKOT0 BOCIUTAHMA: CHOPMHUPOBAHHOCTH
POCCUICKON TPaKJaHCKOM WAECHTUYHOCTH, NATPUOTU3MA;
LEHHOCTHOE OTHOILIEHUE K TOCYyAapCTBEHHBIM CHMBOJIAM,
JTOCTHXKEHUSIM POCCUMCKUX YUEHBIX B 00s1acTU (U3HMKHU U
TEXHUKE; 3) JAYXOBHO-HPABCTBEHHOI'0 BOCIHMTAHMSI:
c(hOpMUPOBAHHOCTD HPABCTBEHHOI'O CO3HAHMUS,
TUYECKOTO  TOBEACHMS;  CHOCOOHOCTh  OLICHUBATh
CUTyallUl0 W  [PUHUMATh  OCO3HAaHHBIE  PELICHUS,
OPUEHTHPYSCh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LHEHHOCTH, B TOM YHCJIE€ B JEITEIBHOCTH YYEHOIO;
OCO3HAHHUE JIMYHOI'O BKJIA/Ja B MOCTPOEHUE YCTOMYMBOIO

Oymymero;

4)  ICTeTHYECKOT0  BOCIHHTAHHMS:  ACTECTHYECKOC
OTHOIICHHUEC K MHPY, BKIOYasA OCTCTUKY HAyYHOI'O
TBOpPYECTBA, MIPUCYIIIETO (buznyeckou HayKe;

denepanbHass padbouvass nporpamma | Puswmka. 10-11
KJ1acchl (0a30BbIN ypoBeHb) 21

S) TPyaOBOro BOCHUTAHUA: MHTEPEC K Pa3IMUYHBIM
chepam npodeccuoHaNbHOM AESTENBHOCTH, B TOM UYUCIE
CBS3aHHBIM C (PU3MKOM M TEXHUKOW, YMEHHE COBEpIIATh
OCO3HaHHBIM  BbIOOp  Oyaymei  mpodeccuun U
peain30BbIBaTh ~ COOCTBEHHBIE O KM3HEHHBIC  IJIAHBI;
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TOTOBHOCTh M  CHOCOOHOCTh K  OOpa3oBaHUIO U
caM000pa3oBaHKi0 B 00JacTh (U3UKH Ha TPOTIKEHUU
BCE KH3HHU; 6) IKOJOrMYeCKOr0 BOCIHHUTAHMSA:
c(hOpMUPOBAHHOCTH HKOJIOTHYECKOHN KYJbTYpPBIL,
OCO3HaHUE TJIO0AIBHOTO  XapakTepa SKOJOTUYECKHX
npo0seM; MIaHUPOBAHUE W OCYIIECTBIICHWE NEWCTBHMA B
OKpyXXalollleW CcpeAe Ha OCHOBE 3HAHWs  LEJed
YCTOMYMBOI'O pa3BUTHs 4eEJIOBEUeCTBa; Pacmmpenue
OMbITA JIEATEILHOCTH SKOJIOTUYECKON HAIPABIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUHU 10 (PU3HKE;

7) HEeHHOCTH HAYYHOI'0 MO3HAHUSA: C(HOPMHUPOBAHHOCTH
MHPOBO33PEHUSA,  COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKOW HAyKH; OCO3HAHUE
LIEHHOCTH HAy4YHOW JI€SITEIbHOCTH, TOTOBHOCTH B
npoliecce u3ydeHus: GU3NKU OCYIIECTBIISITh MPOEKTHYIO U
UCCIIEOBATENbCKYIO JEATEIbHOCTh UHAWUBUIYAIbHO U B
rpyIie

* MemanpeoMenmHulxX:

ba3oBble JJorudyeckue aelicTBUA:

CaMOCTOSITENIbHO (OPMYJIUPOBATh M aKTyalU3HPOBATH
npo0eMy, paccMaTpuBaTh €€ BCECTOPOHHE; OMPEIEATh
IEIN JIeATeIbHOCTH, 33/1aBaTh MapaMeTPbl B KPUTEPUU HX
JIOCTHIKEHHUS, BBISIBIISITD 3aKOHOMEPHOCTH "
NPOTHBOPEYHMS B paccMaTpUBACMbIX  (PU3MUYECKHUX
SIBJICHHMSIX; pa3palaThIBaTh IUIAH PEHICHUS MPOOJIEMBI C
y4éTOM  aHajW3a HUMEIOIIUXCSA  MaTCPHAIBHBIX U
HEMaTepPHAIBbHBIX PECYPCOB; BHOCUTh KOPPEKTHUBHI B
NEeATEIbHOCTh, OILIGHHBAaTh COOTBETCTBHE PE3yJIbTaTOB
IeIsIM, OIICHMUBATh PHUCKH TIOCICICTBUNA NESITEIbHOCTH;
KOOPJIMHUPOBATh M BBIMOJHATHE PabOTy B YCIOBUSX
peanbHOr0,  BUPTYaTbHOTO ©U  KOMOWHHPOBAHHOTO
B3aMMOJICUCTBUS; Pa3BUBATh KPEATUBHOE MBIIIUICHUE TPHU
PEIICHUH )KU3HEHHBIX TTPOOJIEM.

ba3oBble uccienoBarTebCKie 1eCTBUS:

BJIQJCTh  HAYYHOHM  TEPMHHOJOTHEH,  KIFOUEBBIMU
MOHATUSAMUA M METOJIaMH (PU3MYECKOW HAyKH; BIIAJCTh
HaBBIKAMH  Y4EOHO-MCCIICAOBATEIbCKOM H  MPOCKTHOMN
NEATeIBHOCTH B 00JacTu (U3UKH, CIOCOOHOCTBHIO H
TOTOBHOCTBIO K CaMOCTOSATENIbHOMY TMoucky denepanpHas
pabouas mporpamma | ®@usuka. 10—11 kmaccel (06a30BbIH
YpOBEHb) 22 METOJOB pEIICHHS 3a1a4 (PU3HIECKOTro
colepXaHus, TPUMEHEHUIO  PAa3UYHBIX  METOJIOB
MO3HAHUS, BIAICTh BUJAMU JIEATEILHOCTH IO TIOJTyYCHHUIO
HOBOTO 3HAHUS, €0 MHTEPIIPETAIIuU, TPEoOPa30BAHUI0 U
NPUMEHEHUIO B PA3IUYHBIX y4E€OHBIX CHTYaIUAX, B TOM
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quciae MpH CO3AaHMU Y4YeOHBIX TNPOEKTOB B OO0JIACTH
(GU3UKK; BBIABIATH NPUYUHHO-CIEACTBEHHBIE CBSI3H U
aKTyalM3upoBaTh 3aJady, BBIIBUTATh THUIOTE3Yy €&
peleHusl, HaXOAWTb apPryMEHThl Uil JI0Ka3aTeJIbCTBA
CBOMX YTBEpXKIEHUH, 3a7aBaTh HapaMeTpbl U KpPUTEPUU
pellleHus; aHAIU3UPOBATh MOJIYYCHHBIE B XOJAE PEIIeHUs
3aJa4d  pe3yNbTaThl, KPUTUYECKH OILIEHWBATh  HX
JIOCTOBEPHOCTh, IMPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIOBUSIX; CTaBUThb U (HOpMyIHpOBaTH COOCTBEHHBIE
3aJaud B 00pa30BaTEIbHON JEATENBHOCTH, B TOM YHCIIE
Opu M3yuYeHUW (PU3UKH; JaBaThb OLIEHKY HOBBIM
CUTyallusiM, OILICHUBATh TNPUOOPETEHHBIN OIBIT, YMETh
NEePEeHOCUTh 3HAHUS MO (PU3MKE B MPAKTUYECKYIO 00JIACTh
KHU3HEIEATEIIbHOCTH; YMETh WMHTErpUPOBaTh 3HAHUS U3
pa3HbIX NpeAMETHBIX o0jacTeil; BBIIIBUTATh HOBBIE WJCH,
npeiaraTb OpUTHHANbHBIE TOAXO0/bl U PELICHHS; CTABUTh
npoOjemMbl M 3a/JayM, JOIMYyCKAloIlue albTepHATHBHbIC
pelieHus.

Pabora ¢ unpopmanmeii:

BJIQ/IETh HaBbIKaMU MOJTyYeHHUs uHbOopMaIuu
(U3NYECKOTO CONIEepKaHUs U3 UCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITENIbHO ~ OCYILECTBIATh  TOWUCK,  aHaJu3,
CUCTEeMATHU3allMI0 M  HUHTEpHOpeTanuio  MHPOpMauu
pa3IMyYHBIX BHUJIOB U (DOPM NpPEICTaBICHHUSA; OLEHUBATH
JIOCTOBEPHOCTh HMH(OpMAIIMH; HCIOJIb30BaTh CPEJCTBA
MH(POPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHH B

pelIeHuu KOTHUTHUBHBIX, KOMMYHHMKaTUBHBIX 51
OpraHM3allMOHHBIX 3aJa4 C COOIOJEHUEeM TpeOOBaHUM
APrOHOMUKH, TEXHUKHU 0Ee30I1aCHOCTH, TUTHEHBI,

pecypcocOepekeHusi, IPaBOBbIX U ATUYECKUX HOPM, HOPM
MH(POPMALlMOHHOM  0€30IaCHOCTH; CO3[aBaTh  TEKCTbI
¢uznyecKoro coiepxkaHus B Pa3IUYHBIX (opmarax c
y4€TOM Ha3HauYeHUs MHPOPMAIUH U 1IeJIEBON ayJAUTOPHH,
BbIOMpas ONTUMalbHYI0 (OpMYy TPEACTABICHUS U
BU3YyaIHU3aliy.

KoMmyHukaTuBHbIE YHHUBepcaJbHbIe y4yeOHbIe
AelCcTBHUSA: OCYIIECTBIATh OOLIEHHE HA YpoKaxX (U3UKH U
BO BHEYpPOUHOMH JIeSITEIbHOCTH; pacro3HaBaTh
IOPEINOChUIKM KOH(DJIMKTHBIX CUTyalud M CMSIr4aTh
KOH(JIMKTBI; pa3BEPHYTO U JJOTUYHO U3JIAraTh CBOIO TOUKY
3pEHUs C UCIIOJIb30BAHUEM SI3BIKOBBIX CPENICTB; IOHUMATh
U HCNONb30BaThb  IMPEUMYLIECTBA  KOMAaHJHOW U
UHAMBUYAJIbHON pabOThl; BBIOUPATh TEMATUKY U METOMbI
COBMECTHBIX JIEUCTBUU C Y4€TOM OOIIUMX HHTEPECOB, U
BO3MOXKHOCTEH KaXKJIOTO UJeHa KOJUIEKTHBA,
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NPUHUMATD e COBMECTHOM IesITeIbHOCTH,
OpPraHu30BBIBATH U KOOPAUHHMPOBATH ACUCTBUS TO €&
JOCTH)KEHUIO: COCTABJIATh IJIaH JIEHCTBUIA, paclpeneniTh
pomu ¢ y4€TOM MHEHMH YYacCTHUKOB, OOCYXAaTh
pe3yabTaThl COBMECTHOW pabOThI; OLIEHUBATh KayeCTBO
CBOETO BKJIa/Ia U KaXKIOr0 y4aCTHHUKAa KOMaHIbl B OOLIUil
pe3ynapTaT MO pa3pabOTaHHBIM KPUTEPUSAM; MpejaraTh
HOBBIE TPOEKTHI, OIIEHUBATh HAEU C MO3UIMH HOBU3HBI,
OpPUTHHAIILHOCTH, MPaKTUIECKON 3HAYUMOCTH;
OCYIIECTBIISITh MMO3UTUBHOE CTPATETUYECKOE MOBEICHUE B
pa3IMyYHBIX CUTYyallMsIX, MPOSBIATH TBOPYECTBO U
BOOOpa)keHUe, ObITh WHUIMATUBHBIM. PeryiasiTuBHble

YHHBepcalbHbIE yueOHbIE NeHCTBUSA.
Camoopranusanus:
CaMOCTOSITEIIHLHO OCYILIECTBIISITh MO3HABATEIbHYIO

NESATENIbHOCTh B 00NacTh (U3MKM U aCTPOHOMMH,
BBISBJIAITH  NPOOJIEMBI, CTaBUTh U (POPMYIMPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEIIBHO COCTABIIATH IUIAH PEIICHUS PACYETHBIX U
KA4YEeCTBECHHBIX 3aJ1a4, IUIaH BBIIOJIHEHUS INPAKTUYECKOU
paboThl C y4€TOM HUMEIOUINXCA PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEMN M IPEANIOYTECHNN;

JaBaThb OLICHKY HOBBIM CHUTyalMsIM; PACIIUPITh PaMKH
y4e0HOro mpeaMeTa Ha OCHOBE JHMYHBIX MPEANOYTECHUH;
JieNaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTh
Ha ce0s OTBETCTBEHHOCTb 3a pEIICHHE; OLEHUBATh
IPUOOPETEHHBIN OIMBIT; CIOCOOCTBOBATH (POPMHUPOBAHUIO
U TIPOSIBJIEHUIO 3pYIULUU B 00JacTH (PU3MKHU, OCTOSIHHO
MOBBHIIIIATh CBOM  00pa3oBaTeNbHBIN W KYJIbTYpPHBIU
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJIEKT:

JaBaThb OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTh KOPPEKTHUBBI
B JICATEIBbHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB
LENSIM; BIIaJ€Th HaBbIKAMH IMO3HABATENbHON pedIeKcuu
KaK OCO3HaHUsA COBEpIIAEMBIX JNENCTBUI u
MBICJIUTENBHBIX ~ NIPOLIECCOB, HMX  PE3YJbTATOB U
OCHOBaHUH; HCIONb30BaTh MPUEMBI pediaeKcun  ams
OLICHKH CHUTyalluHd, BbIOOpa BEPHOTO pELICHUS; YMETh
OLICHUBATb PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS
10 MX CHW)KCHMIO; NPUHUMATh MOTHUBBI U APIyMEHTHI
ApPYrMX TIpM  aHAJIA3E PE3yJIbTATOB  JACSATEIBHOCTH;
OpUHUMATh ce0s, TMOHMMAas CBOM HEAOCTaTKU U
JNOCTOMHCTBA; NPUHUMATh MOTUBBI M apIyMEHTHI JPYTHX
P aHAIW3€ PE3yNbTATOB JEITECIBHOCTH; IPU3HABATH
cBOE MpaBO M MpaBo JAPyrux Ha omuOku. B mpouecce
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JOCTHDKEHUSI  JIMYHOCTHBIX  PE3YJIbTaTOB  OCBOCHUS
nporpamMMbl MO (M3MKE JUIsl YPOBHS CPEIHEro OOIIEero
oOpa3oBaHusi 'y  OOydYalOUIMXCS  COBEPILIEHCTBYETCS
AIMOIMOHATbHBIN MHTEJUIEKT, HpeArnoIararmnui
c(OpPMHUPOBAHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIETO CIOCOOHOCTh MOHHUMATh
CBOE SMOIMOHAIBHOE COCTOSIHHE, BHUAETh HampaBlICHUS
pa3BUTHSI COOCTBEHHOW HMOLIMOHAIBHON cdeprl, OBITH
YBEPEHHBIM B ce0e; caMOperyIrpoBaHus, BKIIIOUYAIOIIETO
CaMOKOHTpPOJIb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TMOBEJEHHE, CIIOCOOHOCTh aJalTHPOBATHCI K
YMOLIMOHAIBHBIM HW3MEHEHUSM M TPOSBIATH THOKOCTH,
ObITh OTKpPBITHIM HOBOMY; BHYTpEHHEH MOTHBAaLUH,
BKJIIOYAIOWIEH CTpemsieHHe K JOCTIDKCHHIO IIeTd |
ycrexy, ONITUMU3M, MHHUIIMATUBHOCTD, yMEHHe
JecTBOBaTh, UCXOJI U3 CBOMX BO3MOXKHOCTEH; SMIATHH,
BKJIIOYAONIEH CHOCOOHOCTh MOHMMATh ASMOLMOHAIBHOE
COCTOSIHUE JIPYTHX, YUUTBIBATh €r0 MPHU OCYILECTBICHUU
oOuieHwus, CHOCOOHOCTD K COUYYBCTBHIO U
COTEPEKMBAHUIO; COLMATBHBIX HABBIKOB, BKJIIOYAIOIIUX
CIIOCOOHOCTh  BBICTpaMBAaTh OTHOIICHHUS C JPYTUMHU
JIOABMH, 3a00TUTHCA, MPOSIBISTH MHTEPEC M pa3peliaTh
KOH(JIUKTHI.

* NPEeOMEemHbIX:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKHU B
dbopMUPOBAHUM COBPEMEHHON HAay4YHOM KapTHHBI MUpA, B
pPa3BUTUHU COBPEMEHHOW TEXHUKM M TEXHOJOTHH, B
MPAKTUYECKOM  JEATEIBHOCTU  JIIOACH;  YYUTHIBATh
TPaHMIIBI TPUMEHEHUS N3YUCHHBIX (DU3UIECKUX MOJIETICH:
MaTtepualibHasi TOYKa, MHEpLHalIbHAs CHCTEMa OTCYETA,
abCoMIOTHO TBEPIOE TENO, WIACANBHBIM Ta3, MOJEIH
CTPOECHHS Ta30B, KUIKOCTEH W TBEPJIBIX TEJ, TOUCUYHBIN
AIIEKTPUUECKUH 3apsij] MPU PEIICHUH (PU3NUECKHUX 3a]1a4;

pacrio3HaBath (U3MYECKUE SBICHUS (MPOIECCHI) W
OOBIACHAT, WX HAa OCHOBE 3aKOHOB  MEXaHUKH,
MOJIEKYJISIPHO-KMHETUYECKON TEOPUM CTPOCHHMS BEIIECTBA
U DJICKTPOJWHAMUKHN: PABHOMEPHOE M PABHOYCKOPEHHOE
NPSIMOJIMHEWHOE JIBIDKEHHE, CBOOOJIHOE mMajcHue Tel,
JBUKEHHE TI0 OKPYXHOCTH, WHEpLHS, B3aUMOJACHCTBHUE
ten, auddys3us, OpPOYHOBCKOE JBIKEHHE, CTPOCHHE
KUJKOCTEW U TBEPJIBIX TeJ, U3MEHEHHE o0bEéMa Tell IpH
HarpeBaHu  (OXJIAXJEHUU), TEIMJIOBOE pPaBHOBECHE,
UCIIApEHNE, KOHJEHCAlMs, TUIaBJIEHUE, KpHUCTaIU3alus,
KUIIEHUE, BIAXKHOCTh BO3/1yXa, MOBBIIICHHUE JIaBJICHUS raza
IIpU €r0 HAarpeBaHWM B 3aKPHITOM COCYJE, CBSI3b MEXKIY

OIIEHKA 3a YCTHBIC
OTBETHI;

OIICHKA YPOBHS
3HaHUU CTYZEHTOB
Ha KOHTPOJILHO-
YYETHOM 3aHSTHH;
OIICHKA 3a
BBITIOJTHEHHE J1a0.
paboT.

OIICHKA 3a
BBITIOJTHCHHUE
TECTOBBIX
3aaHUM;

OIICHKA 3a
BBINIOJTHEHHUE
MPAKTUYECKUX
3aJaHuM;

OIICHKA 3a
BBITIOJTHCHHUE
ITHCHMEHHBIX
CaMOCTOSTEIbHBIX
pabor;

OIICHKA 3a
MOATOTOBKY
CaMOCTOSITEIIBHBIX
COOOIIEHUI
CTYJICHTOB
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napamMeTpaMH ~ COCTOSIHUSL Ta3a B HM30Ipoleccax,
AIIEKTPU3ALUS Tell, B3AUMOJICHCTBUE 3apsiIOB; OMUCHIBAThH
MEXaHUYeCKOoe JBIDKEHHE, HCIOoNb3ys  (usnueckue
BEJIMYMHBI: KOOPJIWHATA, MYTh, MEepPEMEIICHHEe, CKOPOCTb,
yCKOpEeHHe, Macca Tella, CWiIa, MMIyJbC  Tela,
KUHETUYECKass  DHeprusi, TMOTEHIMalbHAs  SHEprus,
MeXaHu4yeckas paboTa, MEXaHWYeCKas MOUIHOCTh; IPHU
OMMCAaHUW TPABUJIBHO TPAKTOBATh (PUIUUECKHUI CMBICIT
UCIOJIb3YEMbIX BEJIMUYMH, UX O0O3HAUEHUS U EIUHUIIBI,
HAXOAUTh (POPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (PU3UUYECKYIO
BEJIMUMHY C APYTUMU BETUYUHAMU;

OMKCHIBATh M3yYEHHBIE TEIUIOBbIE CBOWCTBA TeNl U
TETUIOBBIE SIBJICHUS, HMCIOJIB3YS (PU3NUYECKUE BEIMYUHBI:
JaBJIeHUE Ta3a, TEeMIleparypa, CpPeOHssl KUHETHYecKas

SHEPruUs Xa0TUYECKOTO JBUKEHUS MOJIEKYI,
CpEeIHEKBaJpaTUUHAasl CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIJIOThl,  BHYTPEHHsA  HHeprusa, paborta  rasa,

KO3 UIUEHT [I0JIE3HOTO NENCTBUA TEIJIOBOTO
JNBUraTesiss; IpU ONMCAHWHW IPABWIBHO TPAaKTOBAThH
(Gu3MYECKU  CMBICT  HUCIOJIb3YEMBIX  BEJIMYUH, UX
0o003HAaUeHUsT W  €OUHMIIBI, HAXOOuTh  (HOPMYIHI,
CBS3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEJIMYHUHY C
IPYTAMHU BEJINYMHAM; OIMUCHIBATH V3y4YCHHBIE
JNEKTPUYECKUE CBOMCTBA BEIIECTBA M DJIEKTPUYECKHE
ABJIeHUs (TIPOILIECCHI), UCTIONB3Y (PU3NUECKUE BEIUYUHBL:
IIEKTPUYECKUN 3apsn, IIEKTPUYECKOE noJe,
HaIPSHKEHHOCTD 0JIs, IOTEHIMAI, Pa3HOCTh
NOTCHIMAJIOB; IIPU ONMCAHUM IPABWIBHO TPAKTOBATh
(u3NYECKUH  CMBICH  HCIOJIb3YEMBIX  BEJIMYUH, UX
0003HAaUeHUsT M  E€AMHULBI;  YKa3blBaTh  (HOPMYIbI,
CBA3BIBAIOIME JAHHYIO (U3NYECKYI0 BEIMYHMHY C
IpYyTMMH  BEJIMYMHAMH; aHATU3UPOBAaTh  (U3MUYECKUE
MPOLECCHl M ABJICHUS, UCIONB3Ys (U3MUECKHUE 3aKOHBI U
IPUHLHAINBL: 3aKOH BceMupHoro tarorenus, [, II u III
3aKOHbl HBIOTOHA, 3aKOH COXpAaHEHUs MEXAaHWYECKOU
DHEPIUM, 3aKOH COXPAHEHMsI HMILYJbCa, IPUHLHAII
CyHEPIO3ULINT cul, IIPUHLINI pPaBHOIIPaBUS
WHEPLUHAIBHBIX ~ CHUCTEM  OTCYETa,  MOJIEKYJSIPHO-
KMHETHYECKYI0 TEOPHUIO CTPOCHMsI BEIECTBA, Ta30BbIC
3aKOHBI, CBSI3b  CPEIHEH  KWUHETUYECKOM  DHEPruu
TEIUIOBOTO  JIBKEHUS  MOJIEKYd ¢  aOCONIOTHOM
TEMIIEpaTypoH, IEPBBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpaHEHUs IIEKTPUUECKOro 3apsa, 3akoH Kysona, npu
ATOM pa3jinyaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €ro
MAaTEMaTUYECKOE BBIPAKEHHE W YCJIOBHs (TpaHULbL,
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00JlacTH)  NPUMEHUMOCTH;  OOBSCHATH  OCHOBHBIE
IOPUHIUNBI ASHCTBUS MAaIIUH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB;  pa3lnyaTh yCJIOBHSA HMX  0O€30MacHOro
UCTOJb30BaHUSI B TIOBCEIHEBHOW JKM3HHU; BBIMNOJIHATh
HKCIIEPUMEHTBI 110 UCCIIEOBAHNIO (DU3UYECKUX SBJICHUN U
MPOLIECCOB C HCIOJBb30BAHUEM TMPSAMBIX, U KOCBEHHBIX
U3MEpEHHH, MIPH 3TOM (POPMYITUPOBATH MPOOIEeMy/3a1auy
U TUNOTE3y Yy4yeOHOro  OSKCIepUMEHTa, COoOHpaTh
YCTaHOBKY U3 MPEATI0KEHHOT0 000py10BaHUSs, MPOBOINUTH
OMBIT U (OPMYIIMPOBATH BBIBOJIbI; OCYLIECTBIATH MPSIMbIE
Y KOCBEHHBIEC U3MepeHUs (PU3NUECKUX BETUYHH, ITPU 3TOM
BbIOMpaTh  ONTUMAJbHBIA  CIIOCOO  U3MEpPEHHs U
UCTIOJIb30BATh U3BECTHBIE METO/IbI OLIEHKHU MOTPEIIHOCTEH
U3MepeHuii; UCCIIeIOBaTh ~ 3aBHCUMOCTH  MEXIY
(¢U3nUeCKUMU BEIMYMHAMHU C HUCIOJIb30BAHUEM MPSMBIX
U3MEPEeHu, MNpU 1TOM KOHCTPYHpPOBAaTh YCTaHOBKY,
¢uKcupoBaTh pe3yNbTAaThl TMOJIYYEHHOW 3aBUCHUMOCTH
(bU3nYeCcKUX BEIMYUH B BUJE TaOIUIl U rpadUKoOB, J1eJaTh
BBIBOJIBI IO pe3yJbTaTaM HCCIEeIOBaHUsS; COOJIIOIAaTh
npaBuia  Oe30macHoOro  Tpyda MpH  MPOBEICHUU
UCCIIEIOBAaHUM B paMKax y4eOHOro JKCIEPUMEHTa,
y4e0HO-UCCIIEeT0BATENLCKON U MPOSKTHON ACSITEILHOCTH C
UCIOJb30BAaHUEM  H3MEPUTEIBHBIX  YCTPOMCTB U
1abopaTopHOTO  00OPYAOBAaHHUA;, pelaTb pPacyETHHIC
3aJaud  C SABHO 3aJaHHOW (PU3MUECKOH MOJEblo,
UCTIONB3Ys (PU3MUYECKUe 3aKOHBI M MPUHIIMIIBI, HA OCHOBE
aHaJM3a yCJIOBUA 33/1a4K BBIOMPATh (PU3NYECKYIO MOJEb,
BBIICIATh  (U3NYECKHE  BEIUYMHBI U (OpPMYJIHI,
HeoOXonuMble Al €€ pelIeHus, MPOBOAUTH PacdEThl U
OLICHUBaThb  pEAJIbHOCTh  MOJYYEHHOTO  3HAYCHUS
(¢u3nUecKkoil BETMUMHBI, pellaTh KayeCTBEHHBIC 3a/1a4M:
BBICTpAauUBaTh JIOTUYECKH HEMPOTUBOPEUHBYIO IEMOUKY
pacCyXJIeHUd C ONOpPOM Ha M3YUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PU3WYECKUE SIBICHUS; UCIOIb30BaTh
Opu  pelieHuH  y4eOHBIX  33Jad  COBPEMEHHBIE
UH(POPMaILMOHHbBIE TEXHOJIOTHH IS MIOKCKa,
CTPYKTYpUPOBAaHUS, HWHTEPIPETALUd U MPEACTABICHUS
yueOHOW M HAy4HO-TIOMYJSApHOW  HMHQOpMAIHH,
NOJYYEHHOM M3 pa3IMyHBIX MCTOYHHKOB, KPUTHYECKH
aHAJTM3UPOBATh TOJIy4aeMyl0 HH(POPMAINIO; TPUBOIUTH
IpUMepbl BKJIaJla POCCHMCKUX U 3apyOeHBIX YUEHBIX-
(¢U3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE IPOILIECCOB
OKpY’KaIOLIEeTr0 MHUpPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHU;
UCTOJb30BaTh TEOPETHYECKUE 3HAaHUS 1O (U3MKE B
MOBCEIHEBHON JKM3HM i olecredeHusi 0e30MacHOCTH
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npu  oOpaiieHuu ¢ nOpudbopaMu M TEXHUYECKUMU
YCTPOMCTBAMM, JJIsI COXPAHEHUS 3/I0POBbsI U COOJIOICHUS
HOPM SKOJIOTUYECKOTO TIOBEACHUS B OKpYKaloleh cpene;
paboTtatb B TIpynIe C BBINOJHEHUEM  PA3THUYHBIX
COIIMAJIbHBIX ~ pOJIeH, [UIAaHUPOBATh pabOTy TPYMIIbI,
paIMOHAIBHO paCIIPEACNTh 00SI3aHHOCTH U TUIAHUPOBATH
NEATEeNIbHOCTh B HECTAaHAAPTHBIX CHUTYalMSIX, aJEKBaTHO
OIIEHMBATh BKJIAJ KaXJOr0 W3 YYaCTHUKOB TpYMIbl B
pelIeHne paccMaTpruBaeMon mpoOIeMsl.
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