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1 TACIIOPT PABOYEN IMPOT'PAMMBI YYEFHOI'O IIPEMETA
OVYIIL.06 ®usuka
1.1 Oo6aacTb npuMeHEeHUsI MPOrPaMMbI

Peanusanus cpennero obmero odpaszoBanus B npenenax OIl CIIO nmo mporpamme
MOATOTOBKH CIIEHUAIUCTOB cpeiHero 3BeHa 1o cnenuanbHoctu 08.02.01 CrpoutensbcTBo U
AKCIUTyaTanus 31anuil u coopyxkeHuit B cootBercTBUu ¢ ®I'OC CIIO no cnenuanbHOCTH
08.02.01 CtpouTenbCcTBO M AKCIUTyaTalus 3JaHUI U COOPYKEHUH, C yU4eTOM TpeOOBaHMIA
®I'OC cpemnero od1ero 06pa3oBaHus, yTBEPKIASHHOTO TTprKazoM MuHOOpHaYKH Poccun
ot 17.05.2012 Ne 413 u denepanbHOil 00pa30BaTEIBLHON MPOTPAMMBbI, YTBEPKICHHON
npuka3zoM Munnpocsenienust Poccum ot 23.11.2022r. Ne1014;

1.2 Oo6mas xapakrepuctuka yyeoHoro npeamera OYIL.06 ®u3zuka

®du3rka Kak Hayka o Haubosiee OOIIMX 3aKOHAX MPUPOJbI, BBICTYIAs B KayeCTBE
y4eOHOr0 MpeaMeTa, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HAHUN 00 OKpYXKarolleM
mupe. Kypc ¢usukum — cuctemMooOpasyromuil Jjii €CTECTBEHHO-HAy4YHBIX YYEOHBIX
MPEMETOB, MOCKOJbKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB M SIBJICHUH,
M3ydyaeMbIX XUMHUEH, Owuonoruei, Quisnueckod reorpadueid U aCTPOHOMHEI.
Hcnonp30BaHue M aKTUBHOE NMpPUMEHEHHE (PU3MYECKUX 3HAHUN ONpPENEINIO XapakTep U
OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHUH B c(hepe IHEPreTUKH, TPAHCIIOPTa, OCBOCHUS
KOCMOCA, TOJYYEHHUs] HOBBIX MaTepUaJIOB C 3a/JlaHHbIMU CBoiicTBamu. M3yueHue ¢uzuku
BHOCUT OCHOBHOW BKJaad B (OPMHUPOBAHHME €CTECTBEHHO-HAYYHOM KapTUHBI MHpa
oOyuatomierocsi, B (OpMUpOBaHHE YMEHHUU MPUMEHSATh HAYYHBIH METOJ MO3HAHMS IpU
BBITIOJTHEHUH UMHU yUEOHBIX HCCIIEI0BaHUM.

B ocHOBY Kkypca Gu3MKU A yPOBHSI CPEAHETO OOIIEro 00pa3oBaHUs MOJOXKEH P
U, KOTOPbIE MOXHO PACCMATPUBATh KAK MIPUHIIUIIBI €0 MOCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH Kypc SBISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COAECPKUT MaTEpHall U3 BCEX Pa3eiIoB (PU3UKH, BKIIOUYAET KaK BOMPOCHI
KJIACCUYECKOM, TaK U COBPEMEHHOMN (PU3HKHU.

Hoes cenepanusayuu. B cOOTBETCTBUU € HEWl mMaTepuall Kypca (pu3uku oObeauHEH
BOKpYT (u3nueckux Teopuid. Begymmum B kypce siBisieTcs: popMupoBaHue MPeaCTaBICHHMA
O CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEIIECTBE U MOJIE.

Hoesa  eymanumapuszayuu. EE peanuzanusi mpenarnoyiaraeT — HUCIOJIb30BaHHE
IYMaHUTapHOTO MOTEHIKada (U3NYECKON HAyKH, OCMBICIICHUE CBS3U Pa3BUTHUS (PU3MKHUC
pazBuTHeM oOmIecTBa, a TakkKe C MHPOBO33PEHUYECKHMMH, HPABCTBEHHBIMU U
AKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoes npuxnaomoii nanpasnennocmu. Kypc (u3uku mpemnosiaraeT 3HAKOMCTBO C
HIUPOKUM KPYTOM TEXHMUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHHM HM3YyUYEHHBIX TEOPHM U
3aKOHOB.

Hoes sxonoeuzayuu peannsyeTcsi MOCPEICTBOM BBEJAEHUS 3JIEMEHTOB COJIEpkKaHUS,
MOCBSIIIEHHBIX SKOJOTUYECKUM ITPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHBIC Pa3BUTHEM
TEeXHUKM M  TEXHOJOrMH, a Takke OOCyXJIeHuss mpoOjeM  paluoOHAIBHOIO
IPUPOAOIIOIB30BAHUS U SKOJIOTUYECKON O€30IaCHOCTH.



CrepHEBbIMU 3JIEMEHTaMHU Kypca (PU3MKM HAa YpOBHE CPEIHEro OOIIEro
oOpa3oBaHMsl SABJISAIOTCS (u3nueckue teopur ((HopMHUpOBaHHE MPEACTABICHUN O
CTPYKType MOCTPOEHUsI GU3NYECKON TeOpuH, posii GyHIaMEHTAIBHBIX 3aKOHOB H
MIPUHITUTIOB B COBPEMEHHBIX MTPEICTABICHHSIX O MPUPO/IC, TPAHUIAX TPUMEHIUMOCTH
TEOPHIA, ISl ONIMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJIEHUI U IIPOLIECCOB).

CucTeMHO-eSTEIbHOCTHBIN TOJIX0/] B Kypce (PU3UKU pean3yeTcsl Mpexkie
BCEr0 3a CYET OpraHU3aldH 3KCIEPUMEHTATBHOU AESITEIBHOCTH O0YYarOIIUXCS.
Jl1st 6a30BOTOYPOBHSI Kypca (PU3UKH — 3TO UCTIOIB30BAHUE CUCTEMbI (DPOHTAIILHBIX
KpPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JJa0OPATOPHBIX padOT, KOTOPHIE B MPOTpaMMe
no Qu3uke OOBEAMHEHBI B OOIIMNA CHHCOK YYEHMUYECKHX MPAKTHUECKHX paldoT.
Boijenenre B yKa3aHHOM IepeyHE JIaDOpaTOpHBIX padoT, MNPOBOAUMBIX IS
KOHTPOJISL U OLICHKH, OCYILIECTBIISIETCS y4aCTHUKaMU 00pa30BaTENBLHOTO
npouecca MCXols M3 OCOOCHHOCTEM IUIAHMPOBAHMS M OCHAILEHUS KaOMHETa
¢usuku. Ilpu 3TOM obOecneunBaeTCs OBIAACHUE OOYYAIOLIUMUCA YMEHUSIMU
IPOBOJUTh KOCBEHHbIE H3MEPEHHsI, HUCCIEAOBAHUS 3aBUCUMOCTEN (PU3MUECKHX
BEJIMYMH U MIOCTAHOBKY OIBITOB IO MPOBEPKE MPETOKEHHBIX THIIOTE3.

bonpmioe BHMMaHWE yaensieTcs pPEIICHUI0 PAacYETHBIX M KAa4eCTBEHHBIX
3anay. [Ipu 3TOM Ay pacd€THBIX 3a/7a4 NPUOPUTETOM SIBJIIOTCS 3aJa4d C SIBHO
3aJIaHHOM (PU3UYECKON MOJIEIIBIO, TTO3BOJISIFOIINE TPUMEHSATh U3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. [[1s KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 3aJIaHUS Ha
OOBSICHEHHE NPOTEKaHUsl (U3NYECKUX SBJICHUM U TPOLIECCOB B OKPY’KaIOLIEH
KU3HH, TpeOyromue BbIOOpa (U3MYECKON MOJEnu JUIsi CUTyalluu MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ tpeboBanusimu DPI'OC COO k wmarepualibHO-
TEXHUYECKOMY 00€eCIeUeHHI0 y4eOHOTO mporiecca 6a30BbIil ypOBEHB Kypca PU3UKH
Ha YpOBHE CpeaHero oOiiero oOpa3oBaHUsl JOJKEH H3Y4aTbCsl B YCIOBHUAX
NpPEeIMETHOrO0 KaOWHeTa (PU3HKM WIM B YCJIOBUSAX HHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOro IMKiIa. B kaOuHeTe (DU3MKU JODKHO OBITh
HeoOXxouMoe JiabopaTopHoe OOOpYyIOBaHWE JJi BBIMIOJHEHUS YKa3aHHBIX B
nporpamme 1o (pU3NKe YYEeHHMYECKUX MPAKTHUYECKUX padOT U JAEMOHCTPALMOHHOE
o0opy10BaHUE.

JleMoHcTpaniuoHHOe 00O0py/oBaHWEe (QopMHUpyeTcss B COOTBETCTBHHM C
OPUHITUTIOM MHUHUMAJIBHOM  JIOCTATOYHOCTH ©  OOECIEYMBAET IMOCTAHOBKY
MEPEUNCICHHBIX B TMpOrpaMMe M0 (U3UKE KIIOYEBBIX JEMOHCTPAMN s
WCCJICMOBAHMUSI  M3y4YaeMbIX  SIBIGHUA W  TPOIECCOB, OMIUPHYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TTPUMECHECHHI.

JlabopaTopHoe 000pymOBaHHME ISl YYCHHYECKHX TMPAKTUYECKUX padoT
dbopMupyercss B BUE TEMAaTUYECKUX KOMIUIEKTOB U 0OECIIEYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydarommxcs. TeMaThyeckue KOMILUIEKTbI
71a00paTOPHOTO O0OPYNOBAaHUSA JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TaKKe KOMIIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUI€ LIU(PPOBBIX TA0O0OPATOPUIA.



1.3 Hean uzyuyenust yueonoro npeamera OYIL.06 dusuka

OCHOBHBIMH LIETISIMUA M3y4eHHS] (PU3UKH B OOIIEM 0Opa30BaHUM SBIISIFOTCS:
dbopMHUpOBaHUE HMHTEpPECAa M CTPEMIICHHS OOYYaIoIIUXCS K HAYYHOMY H3YYEHUIO

IPUPOBI, PA3BUTHE UX UHTEIJUIEKTYAJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;

pa3BUTHE MPECTABICHUNA O HAyYHOM METOJE MO3HaHUS U (POPMUPOBAHUE
MCCIIEI0OBATEIBCKOTO OTHOLIEHUS K OKPY’KAIOIIUM SIBICHUSIM;

dbopMHpOBaHKE HAYYHOI'O MUPOBO33PEHUS KaK pe3yJibTaTa U3yYEHUsI OCHOB
CTpOEHUS MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHupoOBaHUE YMEHHI OOBSICHATH SIBJICHUS C UCITOJIH30BAaHUEM (DHU3UIECCKUX
3HAHWM U HAYYHBIX JOKA3aTEIIbCTB;

dbopMupoBaHUE NPEACTABICHUNA O poOiau (PU3MKKA IS PA3BUTHUS JIPYTHUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJOTUM.

JlocTkeHne H3THX 1eneil  oOecreuyumBaeTcs PpEUIeHUEM  CIEAYIOIINUX
3ajlady B TMpoIlecCe H3YyYeHUS Kypca (U3MKH Ha YpPOBHE CpEIHEro oOIIero
o0pa3oBaHUs:

npUOOPETEHNE CUCTEMbI 3HaHUI 00 00IMMX (HU3HMUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HKY U AJIIEMEHTHI acCTPOPU3UKH;

dbopMHpoBaHrE YMEHUI NPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 O0OBSICHEHUS
bu3nUecKkux SBICHUNM B MPUPOJE U JJISI NPUHATHS MPAKTUYECKUX PEHICHUM B
MMOBCEHEBHOM JKH3HHU;

OCBOEHHE CHOCOOOB pEIICHUS] Pa3IMYHbIX 3aJad C SBHO 3aJaHHOMU
bu3nuecKkol MOJENbI0, 3a/ay, MOAPA3yMEBAOIIUX CAMOCTOSITENBHOE CO3JaHUE
(dbu3nYecKoi MOJIeTH,aIeKBAaTHON YCIOBUSM 3a/1auu;

MOHMMaHUEe (PU3NUYECKUX OCHOB U MPHUHIUIIOB JEUCTBUSI TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYIKAIOIIYIO CPENY;

OBJIQJICHUE METOJAAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUA W TMPOBEACHUS
bU3MYEeCKUX OKCMEPUMEHTOB, aHalIM3a MW HUHTEpHpeTanuu  UHGOpMaIH,
ONPEAETIECHUS JOCTOBEPHOCTH MTOJYYEHHOIO PE3YJIbTATa,;

CO3/IaHUE YCIIOBUM JUISl PA3BUTHUSL YMEHUM MPOEKTHO-UCCIIENOBATEIbCKOU,
TBOPUYECKOU JIESITETHOCTH.

1.4 Mecrto yueonoro npeamera OYIL.06 ®usunka B crpykrype IIIICC3:

VYueOusiit npeamer Ou3uka ABISETCA YUEOHBIM MPEAMETOM 00s13aTEINbHOMN
npenmetHorr obOmactu  «EctectBennbie Haykm» DPI'OC  cpemnero oOiero
oOpa3oBaHus.

B yde6nom mmane IIIICC3 ydeOHbIil mpeamer Pusnka BXOIUT B COCTaB
00111e00pa3oBaTeIbHBIX YUEOHBIX TPEIMETOB.

[Tporpamma 1o (hu3MKe BKIFOYACT:
TJTAaHUPYEMBIE pe3yJIbTaThl OCBOCHHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B TOM
YuUCJIe IPEeAMETHBIE pe3yJIbTaThI 10 TOJIaM O0y4YCHUS;

cojiepkaHue yueOHoro npeamera «Pusnkay mo rojgaam o0ydeHusl.



2 IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O
HPEIMETA OVYIIL.06 ®u3uka

JINYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHS YyueOHOTo npeaMera « DU3ukay JOKHbBI
OTpaxkaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIUXCS PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW MO3UIMENW JIUYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUEHTAIlMi, TMO3UTHUBHBIX BHYTPEHHUX  YyOEXKIEHUH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM [IEHHOCTSIM POCCUMCKOTO OOIIECTBA, PACIIUPEHUE KUZHEHHOIO
OTbITa U ONBITAJEATEILHOCTH B MPOLIECCE pealn3allid OCHOBHBIX HANpaBlICHUN
BOCIIMUTATENBHOUN S TEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:k1aHCKOro0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3ZUIIMKU O0YUYaOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOI'O YJ€HA POCCUUCKOTO OOIIECTBA;

MPUHATHE TPAJUIMOHHBIX  OOIIEUETIOBEYECKUX TIyMAaHUCTUUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEILHOCTh B MHTEPECAX TPa)kJIaHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYMPABJICHUU B 00pa30BaTEIbHONW OpraHU3AIINY;

YMEHHE B3aMMOJICCTBOBATH C COI[MATBLHBIMU UHCTUTYTAMHU B COOTBETCTBUU
¢ UX(YHKIUSMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApPHOU M BOJIOHTEPCKOU NEATEIbHOCTH;

2) NaTpMOTUYECKOT0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UECHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CUMBOJAM, JOCTHXKEHUSIM
POCCHMCKUX YUYEHBIX B 001aCTH (PU3UKHU U TEXHUKE;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OLICHMBATh CUTYallMI0 U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HAa MOPAJIIbHO-HPABCTBEHHbIC HOPMBI U IIEHHOCTH, B TOM YHCJIC B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHME JTUYHOTO BKJIa/Ia B IOCTPOCHUE YCTONYUBOTO OYIYIIIETO;

4) >¢cTeTHYECKOro BOCIUTAHHUSA

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIKOYAs JCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3HUUECKON HAYKE;

5) TpyA0BOr0 BOCIIUTAHUS:

WHTEpPEC K pa3nyHbIM cdepam MpoecCHOHAIBHON NesATEeIbHOCTH, B TOM
YHCJIC CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIAaTh OCO3HAHHBINA BHIOOP
Oynymieit mpodeccun U peain30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIAHbI;

TOTOBHOCTh M CIIOCOOHOCTBH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JIACTH
(bu3MKUHA TPOTSKEHUU BCEH JKU3HU;

6) PK0JIOrNYeCcKOro BOCIIUTAHUA

c(hOpMHUPOBAHHOCTh DKOJIOTUYECKON KYJIBTYPhl, OCO3HaHUE TJI00ATHLHOTO
XapakTepa HKOJOTHYECKUX MPoOIIeM;



IJIAaHUPOBAHUE M OCYIIECTBJICHHE JCUCTBUA B OKpYXKalollled cpelae Ha
OCHOBE 3HAHUA 1IeJIed YCTOMYUBOTO pa3BUTHS YEJIOBEUECTBA;

Pacmmpenue omnbiTa JEATEIHHOCTH 3KOJIOTMYECKOW HAMpaBICHHOCTH Ha
OCHOBEHMMEIOUXCS 3HAHUMN 110 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 O3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HU3UYECKON HAYKHU;

OCO3HAHME IICHHOCTHM HAy4YHOW JEeATEeIbHOCTH, TOTOBHOCTh B IIpoOIlecCe
W3yUYeHHS (PU3UKU OCYIIECTBIISATH MIPOCKTHYIO U UCCIICIOBATEIbCKYIO JEATeIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHUBEpPCAJbHbIEe y4eOHbIE HeiiCTBUSA

Ba3oBble 1oruyeckue 1eHCTBUS:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATH W aKTyallu3UpoOBaTh  MpoOJieMy,
paccMaTpuBaTbeE BCECTOPOHHE;

OMPENENATh 1EIN JIeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTHKCHUS; BBISIBIIAIT  3aKOHOMEPHOCTH M TPOTHBOPEUMS] B PacCMaTpPUBAEMBIX
(U3UYECKUX SIBJICHUSAX;

pa3pabaThIBaTh IJIaH PEIICHHS MPOOJIEMBI C y4€TOM aHall3a HWMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBbI B  JIESITEIBHOCTh, OIIEHUBaTh COOTBETCTBHUE
PE3YyJIbTATOBIENSAM, OLEHUBATh PUCKH MOCIIE/ICTBUI JEATEIbHOCTH;

KOOPJIMHUPOBaTh U  BBIMOJHATH pabOTy B  YCIOBHUSX peajbHOTO,
BUPTYAJIbHOTO MKOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUU KU3HEHHBIX MTPOOJIEM.

ba3oBble uccienoBare/ibCKue 1eMCTBUSA:

Brnanetrs Hay4dHOU TEPMHUHOJIOTHEH, KITFOUEBBIMU MTOHATUSIMU U METOJIAMU
(bu3nYecKoil HayKH;

Branetrs HaBbIKaMK y4eOHO-UCCIIEI0BATEIHCKON U IPOESKTHOM JIeITeIbHOCTU
B 00J1acTh (PU3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB pElIeHUs 3ajad (PU3MUECKOTO COJACpKaHUs, MPUMEHEHUIO Pa3IMYHbIX
METOJIOBIIO3HAHUS;

BJIQJICTh BUJAMH JICSITEIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHHWS, €ro
WHTEPIpETAlu, TPEeoOpa3oBaHUI0O M TPUMEHEHUI0O B PAa3IMYHBIX Yy4eOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YICOHBIX MMPOCKTOB B 00JaCTH (DU3HKY;

BBIABJISITh MPUYMHHO-CIICJICTBEHHBIE CBSI3W M aKTyallM3UpOBaTh 3ajady,
BBIJIBUTAaTh TUMOTE3y €€ PEIIeHUs], HAXOJUTh apryMEHThI ISl J0Ka3aTelbCTBA
CBOUX YTBEP)KJICHHUH,3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS;

aHAJIM3UPOBaTh IMOJYYEHHbIE B XOAE PpEIICHUs] 3a/ladyd  pe3yJIbTaThl,
KPUTUYECKU OLEHUBATH UX JIOCTOBEPHOCTb, IPOTrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (GOPMYJIMPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOM
JESATEIbHOCTH, B TOM YHCIIE IPU U3YUEHUH (PUBHKY;
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JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIN OIIBIT;

YMETh TEpPEHOCUTh 3HaHWA 10 (uU3MKe B NPAKTHUECKYIO 00JIacThb
KU3HEIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHMSI U3 PA3HBIX IPEJAMETHBIX 001IacTel;

BBIJIBUTaTh HOBBIE HJIEH, IPEAJIaraTh OPUTMHAIIBHBIE MIOAXO/bI U PELIEHUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JOIYCKAIOIIUE alIbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaumei:

BJIA/I€Th HAaBbIKAMU MOJY4YEHUS MHPOpMaAUU (PU3NUECKOTO COACPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh IIOMCK, aHAJIN3,
CUCTEMATH3alMI0 U HHTEpIpeTalio HMH(OPMALKUK Pa3IUYHbIX BUAOB U (oOpM
IpECTaBICHNUS;

OLIEHUBATH JIOCTOBEPHOCTh MH(OPMALIUY;

UCIOJb30BaTh  CPEACTBA MH(POPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJOTHI B PEIICHUN KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX W OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOTIO/IEHUEM TPEOOBAHU IPTOHOMUKH, TEXHUKHU 0€30MaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX M ATUYECKUX HOPM, HOPM HH(POPMALMOHHOU
0e301acHOCTH;

CO37aBaTh TEKCThl (PU3NYECKOTrO COAEpPKAaHUA B Pa3IUYHbIX (opmarax ¢
y4€TOM Ha3HAYEHUs] HHPOPMALIUU U LENEBOIM ayIUTOPUH, BEIOMpPAs ONTUMAJIbHYIO
(bopMy IIpeACTaBICHHS U BU3YyaTIU3aLUH.

KoMMyHUKATHBHBIE YHHBEpPCAJbHbIE YyUueOHbIEe eiiCTBUSA:

OCYIIECTBISITh OOIIeHHe Ha Yypokax GU3NKA W BO BHE-YPOUYHOU
JESTEIIbHOCTH;

pacrio3HaBaTh MPEANOCHUIKM KOH(MJIUKTHBIX CHUTyallud W CMSAT4YaTh
KOH(JIUKTHI;

Pa3BEPHYTO U JIOTMYHO HM3JIaraTh CBOK) TOYKY 3PEHUSI C HMCIOJIb30BAHUEM
A3BIKOBBIX CPE/ICTB;

MOHUMAaTh Y HUCMOJIb30BaTh MPEUMYILIECTBA KOMAHJAHON W WHAWBUYAITbHOU
paboTHI;

BBHIOMpaTh TEMAaTUKy W METOJbI COBMECTHBIX JEUCTBUH C YUETOM OOIIMX
MHTEPECOB, U BO3MOKHOCTEHN KaXKJI0T0 YJIeHA KOJUIEKTUBA,

NpUHUMATh 1€MW COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHHUPOBATH JCHUCTBUS 110 €€ JIOCTHUKCHHUIO: COCTAaBJISITh IUIAH JICMCTBU,
pacnpenensiaTh PO ¢ Y4ETOM MHEHUN YYaCTHUKOB, OOCYXIaTh pPe3yJbTaThI
COBMECTHOM paboTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJA M KAXJOIO YYACTHHKAa KOMAaHIbl B
o0t pe3ysbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE IPOEKThI, OIECHUBATh HJEU C TNO3WIHU HOBHU3HBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBJISITh TIO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh HMHUIIUATUBHBIM.

PeryisiTuBHbBIE YHUBepcaJbHbIe Y4eOHbIE [eiicTBUS
Camoopranusamnus:



CaMOCTOSITENIbHO OCYILIECTBIISTh MO3HABATENBHYIO JIEATEIbHOCTh B 00JIACTH
GU3MKM U aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U  (POPMYyIHPOBATH
COOCTBCHHBIC 3a1a4H;

CaMOCTOSITEIIbHO COCTAaBJISITh TUIAH PEIICHUS] PACUETHBIX W KAaYECTBEHHBIX
3aj]1a4, MJIaH BBIMOJIHEHUS MPAKTUYECKON pabOThI ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U NIPEANOYTEHU;

JlaBaTh OIICHKY HOBBIM CUTYaIlHsIM;

pacIMpsATh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHH;

JeNaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBAaTH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTh3a PEIICHHUE;

OILICHUBATh MNPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (HOPMHUPOBAHUIO U TMPOSBICHUIO HPYIUIMU B 001acTH
(bU3HUKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHAIbLHBII HHTE/VIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYaIlHsIM, BHOCUTh KOPPEKTHUBHBI B JCATCIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIENISIM;

BIIQJICTh HAaBBIKAMHM  TIO3HABATEIbHOW  pe(pIeKCHH KaK OCO3HAHUSA
COBEPIIIACMBIX JEHCTBUNA W MBICIUTEIBHBIX MPOIECCOB, WX pE3yJIbTaTOB U
OCHOBAaHHUII;

HCITOJTh30BaTh MPUEMBI pe(IICKCHH ISl OIIEHKH CHUTYAaIllH, BHIOOpa BEPHOTO
pEIICHMS;

yMETh OLICHUBATh PUCKH M CBOEBPEMEHHO NPUHHMATh PEHICHUS MO0 HUX
CHUKECHHUIO;

NPUHUMATh MOTHUBBI M apPryMEHTHI JAPYTUX T[PU aHAIU3€ Pe3yJbTaTOB
NEeSTeTbHOCTH;

IpUHUMATH Ce0sl, MOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA,;

MPUHUMATh MOTHBBI M apryMEHThl APYTHX TIPU aHAJU3e PpPe3yJbTaToB
JeSITeNTbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mpomecce nocTHKEHHS TMYHOCTHBIX PE3YIBTATOB OCBOCHHS MTPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEAHEro oOIero o0pa3oBaHus Yy OOyYaromuxcs
COBEPILIEHCTBYETCSA HMOIIMOHATBHEIH WHTEIJICKT, MpEeINoJIararomni
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHU, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE IMOIIMOHATLHOE
COCTOSIHUE, BUJICTh HAMPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBIThYBEpEHHBIM B ce0e€;

CaMOpETYJINPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEJCHHE, CIOCOOHOCTh aJalnTUPOBAThCS K
HYMOITMOHAIEHBIM U3MEHEHHSIM U MIPOSIBIIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIINH, BKIIOYAIONIEH CTpEMJICHUE K JTOCTY)KCHHIO eI |
ycrnexy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh, MCXOJs U3 CBOUX
BO3MOKHOCTEM;

AMIIATUH, BKIIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOLIMOHATILHOE COCTOSTHUE
JIPYTUX, YUYUTHIBATH €ro IMpH OCYIIECTBICHUU OOLIECHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;
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COLMAIBHBIX HABBIKOB, BKJIIOYAIOMIUX CIOCOOHOCTh BBICTPANUBATh
OTHOIIICHUS C APYTUMHU JIIOJAbMH, 3a00TUTHCS, MPOSBISATH MHTEPEC U pasperiarh
KOH(JIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 1 cemecTpe MpeaMeTHBIE PE3yJIbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH y 00yHAIOUIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpaxX poJib U MEeCTO (PU3MKK B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PA3BUTUHU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUM, B IPAKTUYECKOU NESITEIBbHOCTH JIHOJECH;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (DUINYECKUX MOJIEIICH:
MaTepHuaibHas TOUYKa, UHEpIUAJIbHAs CUCTEMA OTCUYETA, A0COIOTHO TBEPIOE TENO,
WJICAIBHBIN a3, MOJEIHN CTPOCHUS T'a30B, KUJIKOCTEW U TBEPIBIX TEJI, TOUCUHBIN
AIEKTPUUYECKUH 3apsi/i MPU pelIeHUH (PU3UUYECKUX 3a/1a4;

pacro3HaBath (puznueckue siBjaeHust (IpoLecchl) U OOBICHITh UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETHUYECKOM TEOpPUM CTPOCHHS BEIIECTBA U
AIEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHUE,
CBOOO/IHOE TIAJICHUE TeJI, ABMXKEHHE MO OKPYXKHOCTH, MHEPIIMS, B3aUMOJICUCTBUE
Ten, nud@ys3usi, OpOyHOBCKOE TBHIKEHHUE, CTPOCHUE KUIAKOCTEH M TBEPIBIX TeE,
U3MEeHeHHe o0BhEMa Tel MpU HarpeBaHWU (OXJAXKICHHH), TEIJIOBOE PAaBHOBECHE,
WCIIAPEHHE, KOHJEHCALUS, IUIABJIICHUE, KPUCTAIIM3AlUs, KUIICHHE, BIAXXHOCTb
BO3/1yXa, MOBBIIICHUE AABJICHUS ra3a MPU €ro Harpe€BaHUM B 3aKPBITOM COCYIE,
CBSI3b MEXIY NapaMeTpaMH COCTOSIHUA Ta3a B M30Mpolieccax, dJICKTPU3ALMS Tel,
B3aMMO/JICCTBUE 3aPsJI0OB;

OMKCHIBATh MEXAHUYECKOE JBMKEHHUE, UCIOJIb3Yys (U3MYECKUE BEITUYUHBI:
KOOpAMHATa, MyTh, MEpPEeMeElIeHrne, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC Te€Jla, KUHETUYECKasi DHEPrus, MOTCHIMAIbHAS SHEPIrus, MEXaHUYeCKas
paboTa, MexXxaHWYECKas MOIIHOCTh; MPU OMNHCAaHWU MPABWIBHO TPAKTOBATh
(U3NYECKUIT CMBICT MCIOJIB3YEMbIX BEIUYUH, WX OOO3HAYECHUS W EIUHHUIIBI,
HaxoJUTh (OPMYJIbI, CBSI3bIBAIOIIUE AAaHHYIO (DU3WUYECKYIO0 BEIUYMHY C APYTUMHU
BEJIMYMHAMU;

OTNUCBHIBATh HW3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIIOBHIE SIBJICHUSA,
UCTIONIB3ysl (DU3WMYECKHE BENMYWHBL: JaBJICHUE Ta3a, TeMIepaTypa, CpemaHss
KHUHETUYECKasi SHEPrysi XaOTUUYECKOTO JIBMKEHUS MOJIEKYJ, CPEIHEKBAIpaTUYHAs
CKOPOCTh MOJICKYJI, KOJWYECTBO TEIUJIOTHI, BHYTPEHHSS DHEprus, pabora rasa,
KOO (PUIIMEHT TMOJE3HOTO JCUCTBUS TEIUIOBOTO JBUTATENs; TPH ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUN CMBICI MCHOJB3YEMbBIX BEJIWYUH, WX
o0O3HAaueHUsT W EAWHUIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE JAHHYIO
(bU3NYECKYIO BEJTMYUHY C IPYTUMU BEJIMYUHAM;

ONMCHIBATh U3YUYEHHBIE JICKTPUUECKHUE CBOKMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJIEHUsI (ITPOLIECCHI), UCTONIB3YsT (PU3NYECKHE BEIMYMHBI: AIEKTPUUYECKUN 3apsij,
AIEKTPUUYECKOE NIOJIE, HANPSHKEHHOCTD IOJIS], MOTEHIMAN, PA3HOCTh MOTEHIMAJIOB;
IpU ONHMCAHWM TMPABWIBHO TPaKTOBAaTh (PU3MYECKUI CMBICT HCIOJIb3YyEMbIX
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BEJIMYMH, WX 0003HAUYECHHS U EAUHMIIBI, YKa3biBaThb (DOPMYJIbI, CBS3bIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BETUYNHY C IPYTUMH BEIHYNHAMH,

aHATM3UPOBaTh (YU3UYECKUE MPOIIECCHl U SBIICHUS, WCTIONB3Ys (PU3HUECKHE
3aKOHBIM MPUHLMIIEL: 3aKOH BceMupHoro tarorenus, I, II u III 3akonsr HeroTOHA,
3aKOH COXPAHEHUSI MEXAHUYECKOM DJHEPTrUM, 3aKOH COXPAaHEHHS HMITYJIbCa,
NPUHLUN CYNEPHO3UIUA CUJ, HMPUHIHUII PABHOMPABUS HHEPIUATIBHBIX CHUCTEM
OTCU€Ta, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHHUSI BEIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON PHEPrUU TEIUIOBOTO JBUXKEHUS MOJIEKYI C
aOCOJIIOTHON TeMIiepaTypoH, MepBbIi 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUUECKOro 3apsija, 3akoH KyloHa, mpu 3TOM pa3idyaTh CIOBECHYIO
(bOpMYITUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAXKEHUE M YCIOBUS (TPAHMIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC TPUHIMUIIBI JCHCTBUS MalllMH, NPUOOPOB H
TEXHUUYECKUX YCTPOMCTB; pa3iuyaTh YCIOBUS UX OE30MAaCHOr0 HCIOJb30BAaHUS B
MMOBCEHEBHOM JKH3HHU;

BBIMIOJIHATh SKCIEPUMEHTHl MO WCCIECAOBAaHUI0 (PU3MUECKUX SIBICHUU U
MPOIIECCOB C HCIOJIb30BAHUEM TMPSIMBIX, U KOCBEHHBIX HU3MEPEHUM, MPU ITOM
dbopmynpoBaTh IpodIeMy/3aady U TUIOTE3y YUeOHOr0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEIJI0KEHHOT0 000pYy10BaHUs1, TPOBOUTH OIBIT U (POPMYJIUPOBATH
BBIBO/IbI;

OCYIIECTBIISITh MPSIMbIE M KOCBEHHBIE U3MEpPEHUs (PU3NYECKUX BETUYNH, TPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHHUS W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHN;

UCCJIEIOBATh  3aBUCUMOCTH  MEXIy (U3MYECKUMH  BEIIMYMHAMU  C
UCIIOJIb30BAaHUEM TMPSAMBIX U3MEPEHUH, MPH 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(bUKCUPOBATH PE3YIHTATHI MOJYYCHHONU 3aBUCUMOCTH (PU3UUYECKUX BETUYHMH B BUJIC
TalauIl ¥ rpaduKoOB, JI€JIaTh BBIBOABI 110 PE3yIbTaTaM HCCIICI0BAHUS;

co0JiroAaTh MpaBUia 0E30MacHOr0 TpyJa MPU MPOBEACHUN UCCIICIOBAHUI B
paMKax ydeOHOTO DSKCIIEpUMEHTa, Yy4eOHO-UCCIENOBATEIbCKON W MPOEKTHOU
JEATEIIbBHOCTH C MCIIOJIB30BAaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aDOPATOPHOTO
000py10BaHUS;

pemiaTh pacy€THbIE 3aJa4d C SBHO 3aJJaHHOM (DU3UUYECKOW MOJIETbIO,
UCIIOJB3YS (U3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBHS 3aa4u
BBIOMPATHh (PU3UYECKYIO MOJENb, BBIACHATh (U3UUECKUE BEIUYUHBI U (HOPMYJIBI,
HEOOXOMUMBIC I €€ PEIICHHs, MPOBOIUTh PAacUEThl M OIEHUBATH PEATLHOCTH
MOJIyYCHHOTO 3HAYCHUS PU3NIECKON BETUINHBL;

pelaTh KaueCTBEHHBIE 3aJa4M: BRICTPAUBATh JIOTUYECKHU HETPOTUBOPEUNBYIO
LEMOYKY PACCYXKICHUIl C ONMOpOW HAa M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bU3UYCECKHC SBIICHNUS,

UCIIOB30BaTh  TPU  pEHIEHWHW  y4eOHBIX  3a7ad4  COBPEMEHHBIC
MH(OpPMAIMOHHBIE TEXHOJIOTUH JIJISl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUH U
MpPEACTaBICHUs YUeOHOW M Hay4YHO-TIOMYJISIpHOM HMH(OpMAIUU, MOJIYYEeHHOU U3
Pa3IMYHBIX KCTOYHUKOB,KPUTUYECKH aHATM3UPOBATH MOIyYaeMyt0 HH(HOPMAIIHIO;

12



IPUBOJAUTH TMPHUMEPHI BKIIAZa POCCUHCKUX U 3apyOeKHbIX YUEHBIX-(PU3UKOB
B pa3BUTHC HAyKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKU UTEXHOJIOTHIA;

UCTIOJIB30BaTh TEOPETUYCCKHE 3HAHUS MO (PHU3HKE B IIOBCEIHEBHOW KU3HU
Ui obecrieueHus: 6€30MacHOCTH MPHU OOpAIEHUH C MPUOOPaMH M TEXHUYECKUMHU
YCTPOUCTBAMH, JUISI COXPAHEHUS 3JI0POBBS. M COOIIOACHUS HOPM DKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOIIEH CPEJIE;

paboTate B TpyMNIle C BBIMOJHEHHEM PA3JIMYHBIX COLMANBHBIX DOJIEH,
IUITAHUPOBATh PadOTy TPYMIbl, PAIUOHAIBHO pPACIPENeNiaTh OOS3aHHOCTH |
IUTAHUPOBATH JEATEIBHOCTh B HECTAHIAPTHBIX CUTYAIMsX, aJCKBAaTHO OLIEHUBAThH
BKJIaJl Ka)XKIOTOM3 YYaCTHUKOB IPYIIIBI B PEIICHUE PacCMaTpUBAEMON MPOOIEMBbI.

K koHiy o0ydeHust Bo 2 cemecTpe NpEAMETHBIE pe3yibTaThl Ha 0A30BOM
YPOBHE JIOJKHBI OTPaXXaTb CPOPMHUPOBAHHOCTH y 00yHarOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpaxX poJib U MECTO (PU3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTH JIFOJCH, LEJIOCTHOCTh M E€IUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YYUTBHIBATh TPAHUIBI TMPUMEHEHUS HU3YUYEHHBIX (PU3MUECKUX MOJICIICH:
TOYEYHBIN JEKTPUUYECKUN 3apsi], Ty4 CBETa, TOUEUHbI HCTOYHUK CBETA, sIIEpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO f[pa MpH pelieHUU (PU3NYECKHUX
3a/1ay;

pacno3HaBath (hPU3UUECKUE SIBICHUS (IIPOIIECCHl) U OOBSACHATh UX HA OCHOBE
3aKOHOB AJIEKTPOJIMHAMUKN M KBAHTOBOU (DU3UKU: AJIEKTPUUECKasi MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJECHCTBHE
MAarHuTOB, OJJICKTPOMAarHuTHas WHAYKUWS, JEHCTBUE MArHUTHOTO TIOJSI Ha
MPOBOJTHUK C TOKOM M JBIKYIIMICS 3apsij, SJEKTPOMArHUTHbIE KoJeOaHUd U
BOJIHBI, MPSMOJIMHEWHOE pPACHPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTephepeHus, audpakuuss U TNoJApU3alMs CBeTa, JUCHEPCHs CBeETa,
dbotoanekTpudeckuii 3Qdhext (hoTodrddhexT), CBeTOBOE AaBiIeHNE, BOSHUKHOBEHUE
JMHENYaToro CrHeKTpa aroMa BOJOPOJA, €CTECTBEHHass M HMCKYCCTBEHHas
PaZI0aKTUBHOCTH;

OMKCHIBATh M3YUYEHHBIE CBOMCTBA BeIlIECTBA (AJIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYIO  MPOBOAMMOCTb  pa3IMYHBIX  Cped) W
JIEKTPOMArHUTHBIC SBJICHUS (TIPOIIECCHI), MCIOJB3Yysl (DU3UYECKUE BEITHYUHBIL:
NEKTPUYECKUI 3apsjl, CHJIa TOKa, AIEKTPHUUECKOE HANPSLKEHHE, JJIEKTPHUYECKOE
COMPOTHUBJICHUE, PA3HOCTH MOTEHIIMAJIOB, AJICKTPOJBIDKYIAs Cia, paboTa TOKa,
WHJYKIUST MarHUTHOTO TOJiA, cuja Ammepa, cuia JlopeHua, HWHIYKTUBHOCTH
KaTYIIKU, SHEPrus AJIEKTPUYECKOTO M MArHUTHOTO MOJIeHd, MEPUOJ U YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsii UM CHJla ToKa B IIpolecce
FapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHuM, (HOKYCHOE paccTosiHue U
ONTHUYECKas CWUJia JIMH3bI, MPU OMHCAHUM TPABWIBHO TPAKTOBATH (DU3NUYECKUI
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, MX OO0OO3HAUEHHS M EAUHMIIbI, YKa3bIBaTh
(bopMyIIbl, CBSA3BIBAIONINE JAHHYIO (DU3UUECKYIO BEJIMYUHY C APYTUMH BETUUHMHAMMU;
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ONMKCHIBATh M3YyYECHHbIE KBAHTOBBIC SBJICHHUS M MPOLECCHI, HCIOIb3YS
bu3NYecKrue BEIWYMHBI: CKOPOCTH JJICKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, DPHEPTUSHU UMITYJIbC (DOTOHA, EPUOJ MOTypacmajga, SHEPTHs CBS3H
aTOMHBIX SJIep, TMPU ONHUCAHWH TPABWIHHO TPAKTOBATh (DU3UYECKUN CMBICI
WCITOJIb3YEMbIX BEIIMYWH, WX OOO3HAYEHUS W CAWHHWIIBI, YKa3bIBaTh (OPMYJIBI,
CBS3BIBAIONIUE JIaHHYI0 (U3WYECKYI0 BEIWYUHY C JPYTHMH BEIMYMHAMU,
BBEIYHCIIATH 3HAUCHUE (PU3MUECKON BEIIMYNHBI,

aHAIM3UPOBaTh (PU3MYECKUE MPOIIECCHl U SIBJICHUS, UCTIONIB3Ys (PU3MUECKUE
3aKOHBIM MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATENLHOTO U MapajlieIbHOTO
COCJIMHEHUS MPOBOJHUKOB, 3aKoH Jkoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHON
WHIYKIUU, 3aKOH TPSIMOJIMHEHHOTO PacIpOCTPAaHEHUsI CBETa, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHeHHE ODWHINTEHHaA st GoTtorddexra,
3aKOH COXPAHEHHUS HHEPTUH, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpPaHEHUs
AIIEKTPUUYECKOTO 3apsifa, 3aKOH COXpPaHEHWsS MacCOBOrO YHCIa, MOCTyaarsl bopa,
3aKOH PaIMOAKTUBHOIO pacnaja,lipyd 3TOM pa3iinyaTh CJIOBECHYIO (POPMYITHUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BBIPAKEHHE U YCJIOBUA (TpaHUIIbI, OO0JIACTH)
MIPUMEHUMOCTH;

OTIpeNeNATh HaIpaBICHUE BEKTOpAa HWHAYKIIMA  MArHATHOTO  ITOJIS
MIPOBOJTHUKAC TOKOM, CHJIBI AMIiepa u cuiibl JIopeHta;

CTPOUTh W OIKCHIBATh H300pa)KEHUE, CO37aBAEMOE IUJIOCKUM 3EpKAJIOM,
TOHKOM JIMH30M;

BBITIOJIHATh HKCIIEPUMEHTHI IO HCCIEIOBAHUI0 (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIOJIb30BAHUEM TMPSMBIX, U KOCBEHHBIX HM3MEPEHHIl: MPU ITOM
dbopmyHpoBaTh MpoOIEMy/3a/1ady U TUIIOTE3y YIEOHOro 3KCIIepUMEHTa, 00MpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000pYA0BaHUS, POBOJAUTH ONBIT U (POPMYITUPOBATH
BBIBOJIBL;

OCYIIECTBIISATh MPSAMBIC M KOCBEHHBIC U3MEpPEHUS (PU3NUSCKUX BEITUINH, TIPU
ATOM BBIOHMpaTh ONTUMAJIBHBIA CHOCOO W3MEPEHUS W WCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUN;

HCCIEOBAaTh 3aBHUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJb30BAHUEM
NPSAMBIX HM3MEPEHUH: MPHU O3TOM KOHCTPYHPOBAaTh YCTAaHOBKY, (HUKCHpPOBAThH
pe3ynbTaThl MOJYYCHHON 3aBUCUMOCTH (DPM3MYECKUX BEIWYMH B BHJAC TaOIUIl U
rpaduKoB, JAeaTh BHIBOBI ITO pe3yJIbTaTaM UCCICIOBAHMS;

coOmro1aTh mpaBuia 0€30MacHOro Tpy/la IPH MPOBEJACHUN UCCIICIOBAHUNA B
paMKax y4eOHOTO JKCIIEpUMEHTa, Y4eOHO-UCCIIENOBATEILCKOM W MPOEKTHOM
JEATETLHOCTH C MCIOJIb30BAaHUEM H3MEPUTEIBHBIX YCTPONCTB M JIaOOPATOPHOTO
000pyIOBaHUS;

pemarh pacu€THbIE 3a7adyd C SBHO 3aJaHHON (PU3WYECKON MOJEINbIO,
UCITOJIB3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4u
BBIOMPATh (PU3UYECKYI0 MOJIENb, BBIACIATh (PU3NUYECKHE BETUYUHBI U (HOPMYJIBI,
HEOOXOAUMBbIE ISl €€ pEelIeHMs, MPOBOAUTH PACUETHI M OLIEHUBATh PEATbHOCTH
MOJIyYeHHOTO 3HAYeHUS (PU3UUYECKON BEITMUMHBI;

peniaTh KaueCTBEeHHbIE 33]]a4K: BHICTPAUBATh JJIOTUYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKIECHUN C OMOpOM Ha HM3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
busnueckue BICHUS;
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UCIOJb30BaTh  NpPU  PEIIEHHH  Y4eOHbIX  3a7Jad  COBpPEMEHHbIE
uHGOPMaIIMOHHBIE TEXHOJIOTHH I IOUCKA, CTPYKTYpUPOBAHUS, UHTEPIPETALIUHU U
Ipe/CTaBICHU Y4eOHOM M Hay4YHO-TIOMyJApHOW HMH(OpMAaLWHU, TMOIyYeHHOU U3
Pa3IUYHBIX HCTOYHUKOB, KpUTUUECKU aHATM3UPOBAThH NOJIYYaAEMYI0 HH(POPMALIHIO;

OOBSICHATh MPUHIUMBI JACUCTBUS MAalIUH, TPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3auyarh YCIOBUS UX 0€30MaCHOIO MCIOJb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH IMPHUMEPHI BKIAAa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHME IPOLIECCOB OKPYXkAIOLIETO MHpa, B pPa3BUTHE
TEXHUKHUH TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUUECKHE 3HAHUS MO (PU3MKE B IOBCEAHEBHON XKU3HU
JUIs obecrieueHusl O€30MacCHOCTU MPU OOpAILEHUH C MPUOOpPaMH U TEXHUYECKUMHU
yCTpOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS U COOJIIOIEHUS HOPM 3KOJOTHYECKOIrO
MOBECHUS B OKPYKAIOIIEH CPEJIC;

paboTath B TPYyIIE C BBIIOIHEHUEM PA3IUYHBIX COIMAIBHBIX POJIEH,
IUIAaHUPOBATH PabOTy TPYMIbl, PalMOHAIBHO pacHpenensiTh OOA3aHHOCTH U
IJTAHUPOBATH JACATEIbHOCTh B HECTAHAAPTHBIX CUTYAlUAX, AJCKBATHO OLICHUBATH
BKJIaJl Ka)KJOTOU3 YYACTHUKOB I'PYMIIbI B PEIIEHHE PACCMATPUBAEMOI IPOOIEMBI.
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3 CTPYKTYPA U COAEP) KAHUE YYEBHOI'O IPEJIMETA ®u3uxa
3.1 O6bem yuebHOrO npenmera Ou3uka U BUAbI yUeOHOH pabOThI

Buj yueOHoit padoThl O0bem
4acoB
O0beM padoThI 00YYAOIIUXCS B AKAJeMHYECKHX Yacax (BCero) 182

O6beM padoThl 00YYAKIIMXCSI BO B3aMMO/IeCTBHH ¢ mpenojaaBaresiem (Bcero) | 158

B TOM YHCJIC:

JIEKIUH 78
IIPAKTUYECKUE 3aHATUS 40
71a00paTOPHOE 3aHITHE 40
IIpomeskyTounas arrecranus B popme 24
Nel cemecTp — sK3aMeH, B TOM YHUCIIE: 12

IMoArOTOBKA K 3K3aMCHY,
Npe3K3aMCHAIIMOHHAS! KOHCYJIbTAIIHS,
npoLeaypa cIauu IK3aMeHa

No2 cemecTp — sK3aMeH, B TOM YHUCJIE: 12
MOATOTOBKA K 9K3aMEHY,
npeIPK3aMeHallMOHHAs KOHCYJIbTallus,
npouLeaypa cauu SK3aMeHa
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3.2 Temaruyeckuii miiaH u coaepxxkanune yueonoro npeamera OYIL.06 ®uszuka

TemaTnueckue

OcHoOBHoOe coep:kaHHe

O0beM yacoB

OcHOBHbBIE BUABI 1€ATCJIbHOCTH

0JIOKH, TEMbI of0yuarlomerocst
1 2 3
Pazgen 1. PUSUKA U METOAbBI HAYYHOI'O ITO3HAHUSA 2
Tema 1.1. ConeprkaHue JICKIMN 2 N3yuyeHne HayqHBIX (IMITUPUIECKHIX U
@®uznka — Hayka o mpupone. HaydHbsle MeTOAbI MO3HAHMA OKpYXaromero mupa. Poms TEOPETHYECKUX) METOIOB MMO3HAHHMS
HKCIIEPUMEHTA U TEOPHH B MPOLIECCE MTO3HAHUSI IPUPOJIBI. DKCIIEPUMEHT B (hH3HKE. OKpYIKaloLIero Mupa.
MonenmupoBanue (GU3NIECKUX SIBICHAN U MporieccoB. HayuHble THIOTE3HI. OGcyskieHne rpaHALL IPUMCHUMOCTH
®DuU3HUECKUE 3aKOHBI UTEOPHH. | paHHIIbI MPUMEHUMOCTU(DU3HIECKUX 3aKOHOB. (DM3MUCCKHX 3aKOHOB H TCOPHI.
TIpHHIT COOTBETCTRHS. Pa6ota B rpymnime no noAroToBKe
KOPOTKHX COOOIIEHH O POJIH M MecTe
Poxnb 1 MecTo pu3uKH B HOpMUPOBAHNHN COBPEMEHHOWHAYYHON KapTHHBI MUPA, B (DM3HKH B HayKe U B IPAKTHUECKOH
TIPaKTHYECKON JIESITEIbHOCTHU JIFOJEH NeATEILHOCTH JIFOJICH.
JleMOHCTpanus aHaJIOTOBBIX M IU(POBBIX
N3MEPHUTENBHBIX TPUOOPOB,KOMITBIOTEPHBIX
JIATYUKOB.
OcBoeHHE OCHOBHBIX MPUEMOB PabOTHIC
1udpoBoi 1adbopatopuei o pusnke
Paznen 2. MEXAHUKA 22
Tema 2.1. Kunemaruka 9 [IpoBeqeHHEe  DKCIEPUMEHTAa:  H3ydYEHHE
CozeprKaHue JeKIun 3 HEPaBHOMEPHOTO  JBIDKCHHS ¢ LENbIO
OTIpeIeTIeHUS MTHOBEHHOIl ~ CKOpOCTH;

MexaHnyeckoe JBHXXCHHC. OTHOCHUTENHHOCTH MEXAaHHUYCCKOTIOABUIXCHUA. Cucrema
OTCYETA.

Tpaexropusl.

[epemerenue, ckopocTb (CpeHsst CKOPOCTh, MTHOBEHHAsI CKOPOCTh) HyCKOPEHHE
MaTepHagbHOM TOUKH, UX MPOEKIIMH Ha OCHU CUCTEMBI KoopauHatT. ClokeHue
MEepEeMEILEeHUH U CI0KEHUECKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOEIPSIMOJIMHEITHOE ABM)KEHHUE.

I'paduku 3aBHCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPCHHS, TYTH U TIEPEMEIICHHS
MaTepHaJbHOM TOUKUOT BPEMEHHU.

CBobOoHOe masieHue. Y CKOpEHHECBOOOHOTO TaICHNSI.

KpuBonunelinoe npuxenue. JprmxeHne MaTepruaibHON TOUKH MO OKPY>KHOCTH ¢
TOCTOSTHHOM TTOMO/TYJIF0 CKOPOCTHIO. YTJIOBasi CKOPOCTh, IMHEWHAS] CKOPOCTb.
ITepron n yacToTa oOpameHus.

HCCIICIOBAaHUE COOTHOIICHHS MEXKAY ITyTSIMH,
MIPOWJEHHBIMU TEJIOM 3a MOCJe0BaTeNIbHbIE
paBHbIE  NPOMEXYTKM  BpEMEHH  IpHU
PaBHOYCKOPEHHOM JBHMXEHUU C HadyaJlbHOM
CKOpPOCTBIO,  pPaBHOM  HYJIIO; HU3y4YEeHHUE
JBMOKCHUA I1IIapuKa B BS3KOM KHUIOKOCTH,
N3Yy4YCHUE JIBUKCHHUA TECJIa, 6pOHJeHHOFO
TOPU30HTAIBHO.

OOBsICHEHHE OCHOBHBIX MPUHIUTIOBICHCTBUS
TEXHUYECKHX  YCTPOMCTB, TakuUX  Kak:
CIIUAOMETp, LENHbIE U peMEHHBIE epeadn
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ueHTpOCTpeMI/ITeJ'H)HOC yCKOpeHI/Ie.TeXHI/I‘IeCKI/Ie yCTpOﬁCTBa 1 MPAaKTUYCCKOC MPUMCHCHUC!
CIIMAOMETP, ABMKCHUC CHAPAAOB,ICTHBIC U peMéHHLIe nepeagadu.

HpaKTI/ILIeCKI/IC 3aHATHA: Pemenue 3aJa4 110 TEMC. «MexaHuKa»

N

JlaGoparopubie  3aHATHA:  «VM3MepeHuMe  yCKOpeHHMs ~— Tena  IIpU
PaBHOYCKOPEHHOM JBHKEHUN». «l3yueHue NnBHXKEHUs Tena, OPOLICHHOTO
TOPU30HTAIIBHOM.

JBIDKEHUS; W ycIoBUMl uX Oe30macHOro
UCTIONB30BaHUs B IOBCEAHEBHOM

KH3HH.

Pemenne pacuéTHbIX 3aa4 C SIBHO33aJaHHOU
(GU3UIECKO MOAENBI0 C HCIOIb30BaHHEM
OCHOBHBIX (POPMYJT KHHEMATHKH.
Ioctpoenue u aHam3 rpagukoB
3aBHCUMOCTEM KMHEMATHYECKUX BEIMYUH OT
BPEMCHHU JUIA PaBHOMCPHOI'O u
PaBHOYCKOPEHHOTO IPSIMOJIMHENHOT O
JBUKCHUA.

PacriozHaBanue (U3MYECKUX  SIBICHHH B
yueOHBIX ONbITaX M OKPYIKAaIOIIEH KHU3HU:
paBHOMEpPHOE u PaBHOYCKOPEHHOE
NpSMONMHEHHOE  JBWMKGHHE, CBOOOIHOE
MaJIcHUE TeJL,IBUKEHUE 110 OKPY>KHOCTH.
OnmcaHne MEXaHMYECKOTO JBHXKEHUS C
UCTIONIb30BAaHMEM  (DM3MYECKUX  BEIHWYHH:
KOOpJMHATA, IyTh, IEPEMELIEHNE, CKOPOCTH,
yckopenue. PabGora B rpymmax 1mpu
IJIaHUpPOBAHUH, MMPpOBEACHUN u
HHTEPOPETALMM  PE3YJILTATOB  OIBITOB |
aHaJIn3¢ JOIIOJTHUTCIIbHBIX HCTOYHHUKOB
nHdopmanum no reme

Tema 2.2.

Jlnnamuka

N

CoziepkaHue JEKINU

IIpunuun otHocurensHocTu ['anuies. Ilepsriit 3akon HeioToHa. MHepuMaibHbIe CUCTEMBI
otcuéra. Macca tema. Cuna. [lpuniun cyneprnosunuu cwi. Bropoii 3akoH HeioTona st
MaTepHaIbHOU TOUKH.

Tpetuit 3akoH HproToHA [71s1 MaTepUaIbHBIX TOUEK.

3aKOH BCEMUPHOI'O TSTOTEHHUS.

Cuna tspxectu. [lepBas kocMuyeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka.Bec tena.

Tpenue. Bunst TpeHust (IIOKOSI,CKOJBXKCHUS, KAYCHUS).

Cuna tpenus. Cyxoe TpeHuUe.

Cunma TpeHHS CKOJNBXEHHS U cuia TpeHus mnokos. Kosadpdumument tpenus. Cuna
CONPOTUBJICHUS IPU JBUKEHUM TENA B JKUAKOCTU UIIM raze.

W

CpaBHEeHHE Macc B3aUMO/IEHCTBYOIINXTEIL.
W3ydenne 3aBUCHMOCTH CHIIBI YIIPYTOCTH OT
nedopmanuy; cpaBHEHHECHIT TPEHHS TOKOS,
Ka4eHHUs U CKOJIbKECHHUS.

OObsicHeHne HeBecoMmocTu. [IpoBeneHune
9KCHEPUMEHTA: UCCIIEAOBAaHHE 3aBUCHUMOCTU
CWJI YIIPYTOCTH, BOSHUKAIOUINX B IIPYy>KUHE

U pEe3NHOBOM 0OOpasie, OT ux Aehopmanuy;
H3ydYeHHe IBIDKEHHsS OpycKa IO HaKJIOHHON
IUIOCKOCTH; HCCIIEJOBaHNE YCIIOBHH
paBHOBECHSI TBEPAOTO Tela, MMEIOIET0 OCh
BpAllCHHUS.
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HOCTyHaTeJ’ILHOG 1 BpalaTeJIbHOCABUKCHUEC a0COJIIOTHO TBépHOFO TECJIa.

MOMEHT cHJIbl OTHOCHUTEIHHO OCHBpalICHUA. IIneyo cumel. yCHOBI/IHpaBHOBeCHﬂ TBép)IOFO
TCHa.

Texanaeckue yCTpOI\/‘ICTBa U TPAKTHICCKOC TPHUMCHECHHUE: TOMAIIHWITHUKH, OBHUKEHUEC
HCKYCCTBEHHBIX CIIYTHUKOB

IIpakTrueckue 3ansatus: Penenue 3ama4 o teme: «/nHamukay

NS

Jlaboparopusbie 3ausaTus: «M3ydyenue korduimenTa TpeHrue MeTo10M
IPEJIEIbHOIO yriay.

OOBsicHeHHEe 0COOEHHOCTEl paBHOMEPHOTO U
PaBHOYCKOPEHHOIO MPSIMOJIUHEHHOTO
IBIDKCHUS, CBOOOTHOTO TMaueHHWs  Tedw,
IBIDKCHUS TI0 OKPY)KHOCTH Ha OCHOBE
3aKkOHOB HEpIOTOHA, 3aKkOHAa BCEMHPHOTO
TATOTCHUS.

OOBsICHEHHE OCHOBHBIX MPHHIUTIOBICHCTBUS
MONINIMITHAKOB M HX  NPAaKTHYECKOTO
MIPUMEHCHUSI.

OOBsICHCHHE  JIBUXKCHUSA  HCKYCCTBCHHBIX
CIIyTHUKOB.

Peuienne pacu€THbIX 3a7a4 ¢ ABHO3aJaHHOMN
(GU3NYECKON MOJENBI0 C HCIOJIb30BAHUEM
OCHOBHBIX 3aKOHOBH (DOPMYIT THHAMHUKH.
PacnosHaBanme (Qu3muUecKUX SBICHUN B
Y4eOHBIX ONBITAX M OKPYKAIOMIEeH KU3HU:
HHEPIH, B3aUMOACHCTBHUE TEIl.

AHanm3 (pU3NIECKHUX MPOLIECCOB U SBICHUH C
HCTIOJNIB30BaHUEM 33aKOHOB ¥ IPHHITUIIOB!
3akoH BcemupHoro tsrorenus, [, II u III
3akOHBbl HBIOTOHA, IPUHIMIT CYIICPIIO3UIIUN
cui, TPUHIHIL PaBHOMPABHOCTH
HHEPIHATBHBIX CHCTEM OTCUETa

Tema 2.3.

3aKkoHBbI COXpaHCHMs B MEXaHUKE

ConiepkaHue JEKINU

Nmiynsc MaTepruanbHOW TOYKH (Tesa), CHCTEMBl MaTepPHaJbHBIX TOUeK. VIMITynbc CHIIBI U
M3MEHEHNEUMITYIbca Tella. 3aKOH COXpaHEeHUs WMIyibca. PeakTtnBHOe aBmkeHne. Pabora
cuibl. MOIIHOCTb CHUJIBL.

Kunernueckass »Heprusi MaTepHalbHOW TOYKHM. Teopema 00 M3MEHEHHWH KHHETHYECKOI
DHEPruUu.

[Norennmansuas sHeprus. [loreHnmanbHas HEPrUs yIpyroaehopMUPOBaHHOM MPY>KUHBL.
[orenumanbHass sHeprus Tena BONM3M MOBEpXHOCTH 3eMun. [loTeHunaibHBIE W HE
NOTEHIMAaIbHbIE CHIIBL. CBA3bPabOTHl HE MOTEHIMAIBHBIX CHIC M3MEHEHHUEM MEXaHWYEeCKOH
SHEPrUU CUCTEMBI Tell. 3aKOH COXPAaHEHUSI MEXaHUYECKON SHEPTUH.

Ynopyrue u Heynpyrue CTOIKHOBEHUSL.

[IpoBenenue  SKCIEPUMEHTA:  HU3YUYEHHE
a0COJIFOTHO HEYIPYTOTo ynapa ¢ MOMOIIBI0
JIByX OJIMHAKOBBIX HHTSHBIX MAasiTHUKOB;
HCCIICIOBAaHUE CBS3M  pabOTBl  CHJIBI  C
HM3MEHEHHEM MEXaHMYECKOM SHEpruu Telna
Ha IpUMeEpE PaCTIKEHUS PE3UHOBOTOKIYTa.
Ormenka aOCOMIOTHBIX W OTHOCHTENBHBIX
MOTPENIHOCTeH  M3MEpeHud  (pu3ndeckux
BEJTUYHH.

Pemienne pacu€THbIX 3a7a4 ¢ ABHO3aJaHHOM
(U3NYECKO MOJENBI0 C HCHOJIh30BAHUEM
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TexHuueckue yCTpOﬁCTBa U TOPAKTUYCCKOC TMPUMCHCHUC!: BOZ[OMéT, KOHép, pr)KI/IHHLIﬁ OCHOBHBIX 3aKOHOB U (l)OpMyJ'I JUHAMUKHU W

IMACTOJICT, ABUKCHUEC PAKET 3aKOHOB COXpaHCHMUH.

[IpakTuueckue 3ansTus: Pemienue 3amay no teMe: «3aKOHbl COXPAHEHUS B 2 Pemenne kauecTBEHHBIX 337124 C OMOPOH Ha

MEXAHUKEY N3YYCHHBIE B pa3geciie «MexaHuka 3aKOHBI,
2 3aKOHOMEPHOCTHH (PU3MUCCKUE SBICHHUS.

Y .
Koumponvnas paboma Nel no pazoeny: «Mexanuxax ONCaHHe MeXaHWYECKOIO JIBHKEHHS C

HCTIONB30BaHUEM (PU3NUECKUX BETMIHH:
AMITYJIbC ~ TejNa, KHHETHYECKas OSHEprus,
IIOTCHIIMAJIbHAas OHEprus, MEXaHHUYCCKas
paboTa, MexaHWYECKast MOLITHOCTb.

AnHanu3 Qpu3nYecKUx MpoIEeCcCOB U SBICHUHN C
HCTIONB30BAaHUEM  3aKOHa COXpaHEeHHs
MEXaHUYECKON DHEPTUH,3aKOHA COXPaHEHUS
HMITYJTbCA.

OG6bscHeHE OCHOBHBIX TIPUHIMITIOR
JNEHUCTBUSL W TPaKTHIECCKOTO TMPUMEHEHHS
TEXHUYECKUX YCTPOMCTB, TAKAUX KaK: BOJAOMET,
KOTIEP, IPYKUHHBIH TIHCTOJIET.

OObsICHEHHE JBMKEHUS PAKET C OMOPOM HA
N3Yy4YCHHBIC (l)l/I?:I/IHeCKI/Ie BCJIMYMHBI N3aKOHBI
MEXaHHUKHU.

Hcnonp30BaHKe MPU MOrOTOBKE COOOIIEHUI
(6] MMPUMEHCHU N 3aKOHOB MEXaHHUKHU

COBPEMEHHBIX MH(POPMAIMOHHBIX
TEXHOJIOTUH JUIsl IOUCKA, CTPYKTYPUPOBaHUS,
HHTEpIpeTalnuu u IIpeJCTaBICHUS
nndopmanuy, KPUTHYECKHH aHaIu3

noxydaemMoii  mHpopmarmu  [IpoBenenne
KOCBEHHBIX  HU3MEpPEHHUH, UcclIel0BaHUN
3aBUCUMOCTEH (u3NUECKUX  BEJMYUH,
IPOBEPKA MPEIJIOKCHHBIX THIIOTE3

Paznen 3. MOJIEKYJISAPHASN ®U3UKA U TEPMOJ/IMHAMUKA 26
Tema 3.1. OCHOBBI MOJIEKYJISIPHO-KHHETHYIECKOIl TeopHH 8 TpoBesieHne SKCIIEPUMEHTA:  OTIpE/IeeHHe
COHep)KaHHe JIEKITAN 3 MacCbl BO3AyXa B KJACCHOM KOMHATe Ha
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OCHOBHBIE TOJIOKEHHSI MOJICKYJISIPHO-KHHETHYECKOH TEOpHH M UX ONBITHOE 0OOCHOBaHHUE.
BpoyHoBckoe nBUXKEHUE.

Jduddysnsa. Xapakrep IBMKECHHS W B3aUMOICHCTBHS YacTHI] BemecTBa. Moaenn cTpoeHus
ra30B, JKUAKOCTEH U TBEPABIX TSN U 0OBICHCHHNE CBOMCTB BEIIECTBA HA OCHOBE 3THX MOJICIICH.
Macca u pazmepsl Mousiekyn. KommuectBo BemectBa. IloctosinHas ABoraapo. TemnoBoe
paBHOBECHE.

Temneparypa u e¢ m3mepenue.lllkana Temneparyp Llenscus. Monens naeansHOTo rasa.
OCHOBHOE ypaBHEHHE MOJICKYJIIPHO-KHHETHIECKON TEOPHH HACANBHOTO ra3a.

AOGcomoTHas TeMIiepaTypa Kak MepacpeiHell KWHEeTH4eCKOi SJHepruy TEeNJI0BOTO JBMKEHUS
YJacTHI] rasa.

[IIkana remnepatyp Kenbuna.l'a30Bble 3akoHBl. YpaBHeHHe MenneneeBa—KnanelipoHa.
3axoH JlansToHa. M30mporiecchl B HeaIbHOM I'a3e ¢ HOCTOSHHBIMKOJINYECTBOM BEIIeCTBa.
I'paduueckoe npezcTaBlieHHEe H30IPOLIECCOB: H30TEPMa, H30X0pa,u3obapa.

TexHn4eckue ycTpoHCTBa HIIPAKTHUECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp

[Ipaktuueckue 3ansatus: Pemenue 3agau no teme: «OCHOBBI MOJEKYISIPHO-
KMHETUYECKON TEOPHUUY.

JlaGopatopusle 3ansaTus: «IIpoBepka 3akona boins-Mapuotray

OCHOBE M3MEpeHHid o00béMa  KOMHATHI,
JIaBJIeHUs] © TeMIIepaTypbl BO3JyXa B Heil;
HCCIICIOBaHHE 3aBHCHMOCTH MEXTY
mapaMeTpaMu COCTOSTHHS pa3pe:KeHHOTOTa3a.
Omnenka aOCONMIOTHBIX W OTHOCHTEIBHBIX
MOTPEIIHOCTe  M3MepeHHd  (pu3mdeckux
BEJTMYHH.

OO0BscHeHHE OCHOBHBIX TIPUHITUTIOB
JIeifictBuit TepMomeTpa u OapomMeTpa H
YCIIOBUH MX 0€30MacHOTO HCIOJIb30BaHUS B
MIOBCEIHEBHOU JKU3HMU.

Pacrio3HaBanue (u3MUYCCKUX SBICHHUN B
YUEOHBIX OIBITAX M OKPYXKAIOIICH JKU3HU:
muddy3us, OpOyHOBCKOE IBIKCHUE.
Onucanue TEIJIOBBIX SIBIICHUN c
HCTIONB30BaHUEM  (DM3WYECKHX  BEIUYUH:
JABICHUE Ta3a, TeMIlepaTypa, CpeIHss
KHHETHYEeCKast SHEePrHs Xa0THYECKOTO
IBIDKCHUS MOJICKYJ, CpEIHEKBAJApAaTHIHAS
CKOPOCTh MOJIEKYIIL.

AHanmu3 QU3HYECKUX HPOIIECCOB USABJICHUI C
ucrnonb3oBanueM MKT, ra3oBbIX 3aKOHOB,
CBA3M CpEIHEH KHUHETUYECKOH JHEPIruu
TETJIOBOTOJIBUKEHHSI MOJIEKYJTI ¢ a0COIFOTHOM
TeMIEPaTypoil.

Pemenue pacu€THBIX 3a7ad ¢ SBHO3aJaHHOU
(U3NYECKO MOJIENBI0 C HCHOJIh30BAHUEM
ocHOBHBIX mnonoxennit MKT, 3akoHOB u
(OpMyIMOJIEKYIIPHOH (PU3UKH.

PaGora B rpymmax mpH IDTAHUPOBAHHH,
MIPOBEJICHUN M WHTEPIIPETAIIMUA PE3yJIHTaTOB
ONBITOB WM  aHallM3€  JOIOJHHUTEIbHBIX
HMCTOYHUKOB WHGOPMAIIUHU TIO0 TEME

Tema 3.2

OCHOBBI TEPMOAMHAMHKH

N

Coneprkanue JEeKITIN

[O%

TepMOL[I/IHaMI/I"ICCKaH cucCTcMa. BHyTpeHHHH OHEprus TepMOﬂI/IHaMI/I‘leCKOﬁ

IIpoBefeHHEe DKCICPUMEHTA: H3MEPEHHE
YIEeIbHOM TEIIOEMKOCTH BEIIECTBA.
Ounenka aOCOJIOTHBIX M OTHOCHUTEIBHBIX
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CHCTEMBI HCIIOCOOKI €€ H3MEHEHHS.

KomnnuecTBo TemIoTH 1 paboTa.

BHyTpeHHs1s1 SHEprisi OAHOATOMHOTOHJICAIBHOT0 ra3a. Buisl Teruonepeauu:
TEIUIONPOBOIHOCTD, KOHBEKIIHSI, U3JIyYCHHUE. Y eTIbHAs TeINIOEMKOCTh BELIECTBA.
Komn4ecTBO TEIUIOTHIIPH TeIionepenaye.

[Monsitre 06 anuabatHoM mpouecce.[lepBblit 3akOH TEPMOANHAMHUKH.
[TpumeHeHne nepBoro 3aKoHa TEPMOIMHAMMKH K n3onpoueccam.[ paduueckas
UHTepIpeTanus paboThl raza.

Bropoii 3aK0H TepMOIMHAMUKH.

HeobpaTumMocTh MponeccoBB MpUpoe.

TeruoBsle MaIuHEL [IpUHIUIBIACHCTBHS TEITIOBBIX MAIIKH.
[TpeoOpa3zoBaHus SHEPTHUB TEIUIOBEIX MAIIHHAX.

KoadduineHT mone3Horo AeHCTBHS TEMJIOBOM MAIIUHBL.

[uxn KapHo u ero ko3¢ GHuIneHT mojie3HOro AeHCTBHUSI.

DKOJIOrHYeCKHe MPOOIEMBI TEIUIOIHEPT eTHKH.

TexHUYEeCKUe YCTPOKHCTBA U MPAKTHYESCKOE IPUMEHEHHE: IBUraTelb
BHYTPEHHETO Cropanusi, OBITOBOI XOJOAMUIbHUK, KOHAUIIMOHED

HpaKTI/I‘IGCKI/IC 3aHaTUA: Pemenue 3aaa4 110 TeME: «OCHOBEI
TEPMOAVHAMUKN .

MOTPEIIHOCTEH HU3MEPEHUA (PH3HYCCKUX
BEIUYHH.
Wzydenune mozeneit mapoBoi TypOHHEL,
JBUTATEIS BHYTPEHHETO CrOpaHMus,
PEaKTHBHOTO ABHUTATEIS.
OO0BscHEHNE IPUHIUTIOB ICHCTBHS U
ycroBuii 6€301TacHOTO HCITOB30BAHNUS
B IIOBCEIHEBHOM JKHU3HHU JBHUIaTeIs
BHYTPEHHETO CTrOpaHHUsi, OBITOBOTO
XOJIOIMIbHHUKA, KOHTUITHOHEPA.
OmnucaHue CBOMCTB TENI U TCIIOBBIX
SIBJICHUM c HUCIOJIb30BaHUEM
(U3MYECKUX BEJIWYHH: JABJICHUC
rasza, TeMIeparypa, KOJHYECTBO
TEIUIOTHI, BHYTPCHHSS  OHEPrHs,
pabora raza.
Pemenne pacy€THBIX 3a/1a4 ¢ SBHO
3alaHHOH (HHU3NIECKOI MOJIENBIO C
HCI0JIb30BaHNEM OCHOBHBIX
3aKOHOBH (HOPMYJI MOJICKYJISIPHOM
(U3MKK ¥ TEPMOIUHAMUKH.
Pemenue kaueCTBEHHBIX 3a]1a4 ¢ OTIOPO Ha
W3yYEHHbIE B pazfene «MoeKyspHast
(hu3MKa UTEPMOTUHAMUKAY 3aKOHBI,
3aKOHOMEPHOCTH U PUBNIECKUESBICHUSI.
PabGota B rpynmax npu aHanmse
JIOTIOTHUTEIBHBIX UICTOYHUKOB HH(POPMAIIUN
10 TeME

Tema 3.3.

ArperatHpie COCTOSIHUS BenlecTBa. Pa3oBble nepexobl

10

Coneprxanue JEeKIMU

[Tapoo6pazoBanue u koHneHcanus. Mcrapenne u KuneHue.

ADcCooTHAs ¥ OTHOCHTEIIbHAS BIAXKHOCTH BO3yXa. HackleHHbIH nap. Y ienpHas
TEeIIoTa apooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATyphl KUIICHUS OT JaBJICHHUS.
Tsépnoe Teno. Kpucrammmueckne u amopdHble Tena. AHU30TPONHS CBOHCTB
kpuctawios. XKunkue kpuctamisl. CoBpeMeHHBIE MaTepHaisl. [1nasneHue u
KpHCTaJuI3anus. Y JenbHas TemioTamuiaBineHus. Cyomumars.

IIpoBeneHue sKcHepUMEHTa: H3MEpEHHE
OTHOCHUTEJIbHO BJIaXXHOCTU BO3/yXa.
OrnieHka aOCOMIOTHBIX W OTHOCHUTENbHBIX
MOTPEIIHOCTEH HM3MEepeHNH (PHU3MIECKIX
BCJIMYUH.

M3yuenue cBONCTB
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YPaBHeHI/Ie TeIIoBoro dananca. TexHuueckue yCTpOﬁCTBa " MMPAKTUYCCKOC
MPUMECHCHUEC: TUTPOMETP U IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU TMOJTYUCHUA
COBPEMCHHBLIX MaTCPUAJIOB, B TOM YUCJIC HAHOMATCPHUAJIOB, 1 HAHOTCXHOJIOTUN

HpaKTI/IquKI/Ie 3aHATHS: Pemenue 3aaa4d Imo TeMeE: <<AI‘pCI‘aTHBIC COCTOAHHA
BEIICCTBA. dazoBBIe NEPEXo b

JlaboparopHsbie 3aHsaTHS: «I3MepeHrne OTHOCUTEILHOM BIIAYKHOCTH BO3IyXa
C TIOMOIIBIO TICUXpOMETpay, «OnpeaeneHre yIeabHONU TErIOTh
napooOpa3oBaHus BOJIbI», «KonebaHUs KUAKOCTH B COOOIIAIONIUXCS
cocyiax.

Koumponvnasa paboma Ne2 no pazoeny: « MKT. Tepmoounamukay.

HACHIIICHHBIXIIAPOB, CIOCOO0B
W3MEpEHUs BIKHOCTH

Habmronenne kuneHus mpu
TTOHMKCHHOM JIaBJICHUH, HATPEBAHS

Y TUIaBJICHUS] KPUCTAJUIMYECKOTO
BEIIECTBA.

OOBsCHEHNE IPHHIIATIOB ICHCTBUS H
yCIIOBHI 0€30MaCHOT0 UCIIOIb30BAHUIB
TTOBCETHEBHOI KU3HHU TUTPOMETPA,
TICUXPOMETPA, KaJIOPHIMETpA.
M3yueHne TeXHOJIOrUi NOyYeHUS
COBPEMEHHBIX MaTePHAJIOB, B TOM YHCIIE
HAaHOMAaTepPHAaJIOB.

Pemenne pacu€THBIX 3a11a4 ¢ SBHO
3alaHHOH (HHU3NIECKOI MOIENBIO C
HCTIOJIb30BaHUEM ypaBHCHUS
TEIUIOBOTO OanaHca.

PemeHne kauecTBEHHBIX 3a/1a9 ¢ ONOPOH Ha
W3YyYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(u3MYECKUESIBICHHS TI0 TEME.
PacniosnaBanue pU3NUECKUX SIBICHUIB
y4eOHBIX OIBITaX U OKPYKAIOIIECH
KU3HU: JeQOopMaIus TBEPIBIX T,
HATPEBAHUE W OXJIAXKICHUE TEI,
M3MEHEHHE arperaTHbIX COCTOSHHUN
BeIIEeCTBA U OOBSICHEHHE UX Ha OCHOBE
3aKOHOB U ()OPMYIT MOJICKYJISIPHOM
¢bu3HKH.

Hcnonp3oBanue nHOOPMAIMOHHBIX
TEXHOJOTHH )1 TIOMCKA,
CTPYKTYypUPOBAHHUS,

WHTEPIIPETAIMA U TIPEICTABICHUS
WHPOPMAIIMU TIPH TTOATOTOBKE
COOOIICHNH 0 MPUMEHEHUN3AKOHOB
MOJISKYJISIPHON (PU3UKH U
TEPMOJIMHAMUKHU B TEXHUKE

U TEXHOJIOTHUSX
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Paznexn 4. JJIEKTPOJIMHAMUMKA 14
Tema 4.1 DJIeKTPHYECKOE MoJIe 7 ITpoBeneHUE YKCIIEPHUMEHTA: H3MEPEHUE
Cogepkanue JeKIHn 3 HIIEKTPOEMKOCTH KOHJICHCATOPA.
DeKTpU3anus TeN. DIeKTpHIecKuiizaps. J[Ba BUia SICKTPHIECCKHUX 3apsIOB. g?;;iiig;gﬁfg:;zﬁeﬁP?;}g):f;::;’f;x
ITpOBOJHUKH, THAICKTPUKHI U TTOTYIIPOBOTHUKH. 3aKOH COXPAHEHHS DIIEKTPHUECKOTO —
sapsa. U3yueHne IPUHLMIIOB JIeHCTBUS
BsaumoneiictBue 3apsano. 3akon Kynona. ToueuHblil ek TpUUeCKUi3aps/I. 3JIEKTPOCKONA, JIEKTPOMETPA,
DIIeKTPUIECKOE TIOJIE. KOHJACHCATOpa. .
Harnpssxk€HHOCTE 3JEKTPHUUYECKOTO OIS, [IpHHITUIT CYTIEPIIO3HUITHN SIEKTPHIECKIX I/I3yquHev rép VIHIMTIOB JICHCTBIA
nosteit. JIMHUK HAPSHKEHHOCTH SJIEKTPUYECKOTO TTOJIS. 1 YCITOBHI BESOMACHOTO MIPUMEHEHIAD
MPaKTHYECKON JKH3HH, KOITMPOBAIBHOTO
Pa6ota cun anextpocratuueckoro mojs. [loreniuan. PasHocTh NOTEHIIMATIOB. anmapara, cTpyiHOTOTPHHTEDA.
TTpOBOMHUKY ¥ JAUAIIEKTPUKH B DJIEKTPOCTATUUECKOM IoJie. JIudieKkTpriecKast PaccMoTpeHue (H3MIECKHX OCHOBAHHMIT
MPOHUIIAEMOCTE. DIEKTPOoEMKOCTE. KoHIeHcaTop. 21eKTPOCTATUYECKOi! 3ALIUTEI U 3236 MICHHS
DIIEKTPOEMKOCTD IIOCKOTO KOHIEHCATOPa. JHEPTHS 3apSHKEHHOTO 3IIEKTPONPHGOPOB.
KOHzIeHcaTopa. TeXHUIeCK e YCTPOWCTBA U IPAKTHIECKOE TPUMEHEHHE: Pentenue pacyéTHBIX 3a71a4 ¢ ABHO3aJaHHOM
SIIEKTPOCKOIT, JIEKTPOMETD, JJIEKTPOCTATHUECKAS 3AIUTA, 3a3eMIICHHE (bU3MYIECKOI MOJIENBIO C UCIIONIB30BAHUEM
SIIEKTPONPHOOPOB,KOHIEHCATOP, KOMMPOBaIbHBINAIIIAPAT, CTPYHHBIN OCHOBHBIX 3aKOHOBH (POpMYJI
IIPUHTED QJICKTPOCTATHUKU.
[TpakTuyeckue 3ausaTHs: PernieHue 3a1a4 Ha TeMy: « DIEKTPUUECKOE MOJIe» 2 Siﬁggg; I;i“;;’;‘:::::;: ;:Ifg}’:m
. ~ 9
JlaGoparopuble 3aHsATuA: «OnpeneneHne €MKOCTH KOHJEHcaropa B LENU 2 3aKOHOMEPHOCTH 1 pH3HIECKHE ABICHUA
MEPEMEHHOTO TOKa. 97€KTPOCTATHKH.
PacrnozHaBanue PU3NUECKUX SBICHAMB
yUeOHBIX OIBITAX M OKPYKAOMIEH KU3HH:
DIEKTPHU3ALHS TEJl, B3aUMOIEHCTBHE 3aps/IOB
1 00BSICHEHHENX Ha OCHOBE 3aKOHOB U
(hopMyIT DIEKTPOCTATHKH.
OHI/IC&HI/IG N3Yy4YCHHBIX CBOICTB BEIIECTBA N
QJICKTPHUUCCKUX SIBICHUMC MCITOJIb30BAHUEM
(U3NIECKNX BEIMYUH: SIEKTPHUECKUH
3apsJl, HAMPSHKEHHOCTD DJIEKTPHIECKOTO
T0JIs1, IOTEHIIMAJI, PA3HOCTH TIOTEHIHAIOB,
JJIEKTPOEMKOCTb.
Ananu3 QU3HYECKUX TPOLIECCOB USABICHHUM C
HCIIOJIb30BaHUEM (DU3MYECKUX 3aKOHOB!
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3aKOHA COXPaHEHUs 3JIEKTPUIECKOTO 3apsja,
3akoHa KyroHa.

Pabota B rpymnmax npu aHanmse
JOTIOJTHATEIBHBIX HCTOYHUKOB HH(POPMALIHH
1 TIOTOTOBKE COOOIICHHUIO NPOSBICHUH
3aKOHOB JICKTPOCTATHKUB OKpYKaromei
JKM3HHM U IPUMCHEHHH UX B TEXHHUKE

Tema 4.2

IocTosTHHBIH 1eKTPUYecKUii TOK. TOkM B pa3iMuHbIX cpeaax

Cojnepkanue JEeKIMN

DICKTPUUECKUI TOK. Y CIOBHUS CYIIECTBOBAHUS JICKTPUUCCKOr0 ToKa. MICTOUHUKH
Toka. Crna Toka.IlocTOSTHHBIN TOK.

Hampsokenue.

3akon OMa a7 yJacTKa HeTH. DIEKTPHIECKOE CONPOTHBIICHHE. Y IeTbHOE
COIpOTHBIIEHHE BemecTBa. IlocnenoBaTenbHoE, TapaieIbHOE, CMEIIAHHOE
COETUHEHHUE ITPOBOIHUKOB.

Pabota ay1eKTpUdIecKoro Toka.

3axoH Jxoymsi—JIenia. MoIHOCTEINEKTPUIECKOTO TOKA.
DNEeKTPOABMKYIIAs CUJIa M BHYTPEHHEE COMPOTHBICHUENCTOYHHKA TOKA.
3akon OMajist MOTHOH (3aMKHYTOK) aaeKTpuueckoit nenu. Kopotkoe
3aMBbIKaHHE.
DNEeKTPOHHAs IPOBOJAUMOCTH TBEPIBIX METAIIOB. 3aBUCHMOCTHCOTIPOTHBIICHUS
METaJJIOB OT TEMIIEPATYPBbI.
CBepXnpoBOIUMOCTb.
OJIeKTpUUECKHil TOK B BakyyMme. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.
[onynpoBonuauku. CoOCTBEHHAS HIIPUMECHASI TPOBOIUMOCTb ITOTYIIPOBOTHUKOB.
CoiictBa p—n-niepexona. [1oynpoBoHUKOBBIC TPUOOPHI.
DNEeKTpUUECKHUH TOK B pacCTBOpaxX UPacIlIaBax dJEKTPOIUTOB.
OIEeKTPOIUTHYECKAs TUCCOIHAIISL. DIEKTPOIIN3.
DneKTpuuecKuid TOK B razax.CaMOCTOATENbHBIA U HECAMOCTOSITEILHBIN
pazpsa. Monnus. [1nazma.
TexHuyeckue ycTporuCTBa U MPAKTUUYECKOE TPUMEHEHHUE: aMIIEPMETP, BOJILTMETD,
peocTaT,NCTOYHUKHN TOKa, 3JIEKTPOHArpeBaTeIbHBIE TPHOOPHI,
3EKTPOOCBETUTEIBHEIC MPHOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIH THOJ,
TEPMHUCTOPHI ¥ (POTOPE3UCTOPHI, IOTYIIPOBOIHUKOBBIN THO]I, TATbBAHIKA

[IpoBeneHue 3KkCiepUMEHTa: U3y4YEeHUE
CMELIAHHOTO COETUHEHUS PE3UCTOPOB;
n3mepenue D/]C uCTOUHUKA TOKA U €ro
BHYTPCHHETO COTPOTUBIICHU; HAOIIOICHHE
3JIEKTPOJIN3a.

OueHka a0COMIOTHLIX ¥ OTHOCHUTEILHEIX
MOTPEIIHOCTEl n3MepeHnil (PU3NIECKIX
BCJIAYMH.

OOBsCHEHNE IPHHILIATIOB ICHCTBHS U
YCIIOBHIA O€30MTaCHOTO MPUMEHEHHUS
aMIiepMeTpa, BOJIbTMETpa, peocTarTa,
HMCTOYHUKOB TOKa, 3JIEKTpOHArpeBaTeIbHbIX
U 3JICKTPOOCBETUTEILHBIX IPHOOPOB,
TEPMOMETpPa COMPOTUBJICHHS, BAKYyMHOTO
JIHOJIa, TPMHUCTOPOB U (HOTOPE3UCTOPOB,
MOy TPOBOTHUKOBBIX INOJIOB, TaJIbBAHUKH.
Pemienne pacu€THbIX 337124 € IBHO3aAaHHOM
(U3UYECKOM MOJICITBIO C UCTIOIE30BaHHEM
OCHOBHBIX 3aKOHOBH (POPMYJT TEMBI
«IToCTOSTHHBIN 2JIEKTPUUECKHI TOK.
Pacrnio3HaBaHue PU3MUCCKUX SIBICHUIB
Y4eOHBIX OMBITaX M OKPYKAIOIICH KH3HH:
3JIEKTpUYECKasi POBOJUMOCTD, TEIIOBOE,
CBETOBOE, XUMHYECKOE, MAarHUTHOE JICHCTBHS
TOKa.

AHanu3 3NMeKTPUYECKHUX SBICHUNA U
MIPOIIECCOB B IETISX MOCTOSTHHOTO TOKAC
HCIOJIB30BaHNEM 3aKOHOB: 3aKoH OMa,
3aKOHOMEPHOCTHU TMOCJIEA0BATEIIBHOTO U
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Koumponvnas paboma Ne3 no pazoeny: « dnekmpoounamuxay

IIpaktnueckue 3anatus: Pemenue 3amad Ha Temy: «llocTOsHHBIN
JNEKTPUYECKUH TOK. TOKHM B pa3HBIX Cpelax».

NapauieIbHOrOCOSTUHEHHSI IPOBOTHUKOB,
3akoH Jlkoyns-Jlenna.

OmnmcaHne H3y4eHHBIX CBOICTB BEIIECTB U
3JEKTPUYECKUX SIBJIEHUIC UCIIOJIb30BAHUEM
(U3NIECKUX BEJMYUH: IICKTPHIECKIH
3apsl, cuia TOKa, IEKTPUIECKOE
HaNpsHKEHUE,JIEKTPUIECKOE
COIMPOTHUBJIEHUE, PA3HOCTh NOTEHLUAJIOB,
O/1C, paboTaToka, MOIIIHOCTh TOKA.
Hcnonb3oBanue HHGOPMALMOHHBIX
TEXHOJIOTUM 15 IOUCKA,
CTPpYKTYpPHPOBaAHUS, HHTEPIPETALIUN U
Npe/ACTaBICHUS HHPOPMAILIUHU TIPH
MOJITOTOBKE COOOIICHUI 0 IPUMEHEHIH
3aKOHOB IIOCTOSHHOT'O TOKA B TEXHHUKE 1
TEXHOJIOTHUIX

ITpomexkyTOYHAS ATTECTALUA

12

Pazpea 5. QJIEKTPOJMHAMUKA

23

Tema 5.1

MarnuTtHoe noje. JJIeKTPOMATHUTHASI HHAYKIUS

23

CoaeprxaHue JEeKIU

[ocrostHHbIe MarHUTEL. B3anMoneicTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE NoJje.
BexkTop MarHUTHON MHIYKLUU.

[TpuHIUT CyTIepnO3UIIMKA MAarHUTHBIX noJiel. JInHuu MarauTHON MHAyKmu. Kaptuna
JIUHUHA MarHUTHOW MHIYKIWH TI0JI IOCTOSSHHBIX MarHUTOB.

MarHuTHOE TOJIe TPOBOJHHMKA ¢ TOKOM. KapThHa NWHUI WHIYKIMM MarHUTHOTO IIOJIS
JUTMHHOTO TIPSIMOTO TPOBOIHUKA ¥ 3aMKHYTOTO KOJIBIIEBOTO MIPOBOIHUKA, KATYIIIKH C TOKOM.
OmneiT DpcTena.

B3aumoneiicTBue IpOBOJHUKOB C TOKOM.

Cuna Amriepa, e€ MOIyJIb U HampaBJIeHUE.

Cuna Jlopenma, e€ MoAyJdb | HampaBlieHHe. JIBMKeHHWe 3apsHKEHHOW 4YacTHIBI B
OJHOPOJHOM MarHuTHoM ToJie.PaboTa cuier JlopeHma.

SIBneHue HNEeKTpOMarHUTHOW uHAyKuud. IloTox Bekropa MarHUTHOMN

UHAYKIUH.

ONEeKTPOABUKYILAs CUIAa MHIYKINN.

3aKoH IeKTpOMarHuTHOM nHaykuuu Papazes.

BuxpeBoe anekTpuueckoe moje. DIEKTPOABMXKYIIAs CHIA MHAYKIMU B IPOBOJHUKE,

[IpoBeneHue 3KCIIEPUMEHTA: U3yYCHHE
MAarHUTHOTO TOJIsI KATYIIIKH C TOKOM;
HCCIIEOBAHKE JIEHCTBHS IIOCTOSHHOIO
MarHuTa Ha paMKy ¢ TOKOM;

HCCIIEIOBAHUE SIBIEHUS

AIEKTPOMArHUTHOW UHAYKIIUH.

O11eHKa a0COIOTHBIX M OTHOCHTEIBHBIX
MOTPEeITHOCTEH U3MEPEeHNH (PU3NUECKUX
BEJIAYMH.

OOBsCHCHHE IPUHIIUTIOB ACHCTBHS U
yCJIOBUH 0€e30I1aCHOI0 [IPUMEHEHHUS
[IOCTOSIHHBIX MAarHuTOB, JJIEKTPOMAarHUTOB,
AIEKTPOABUTATEIS, YCKOpHTEIEH
AJIEMEHTaPHBIX YACTHUI], THIYKIIMOHHON ITeYH.
Pemenune pacu€THbIX 3aa4 Ha NPUMEHEHHE
dhopmyn TEMBI «MarautHoe oJie.
DNIEeKTPOMAarHUTHAS HHYKITHS.

26




JBUXKYLIEMCS IIOCTYNATEIbHO B OJHOPOAHOM MarHMTHOM IIOJIE.
IIpaBuno Jlenua.

WHAyKTUBHOCTD. SIBICHHE CAMOMHIYKIMU. DNEKTPOABIIKY A CUIa CAMOMH Ty KIIHH.
DHeprust MAarHUTHOTO TI0JIS1 KATYIIKHAC TOKOM.

ONeKTpoMarHuTHoe 1oje. TeXHHYECKHe YCTPOWCTBA M IPAKTHIECKOE
IIPUMEHEHNE: MOCTOSHHBIE MAarHUTBI, JIEKTPOMATHHUTHI, JJIEKTPOABHUIraTENb,
YCKOPUTEH HJIEMEHTAPHBIX YaCTHL, HHIYKIIMOHHAS T1eYb.

Pemienue xauecTBEHHBIX 3a/ad C ONOPOH Ha
U3yYeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢dm3udyeckne sBICHHS TeMbl «MarauTHoe
1oJ1e. DJIEKTPOMarHUTHAasT HHIYKIISD.
Omnpenencane HaInpaBICHUS BEKTOpa
WHIYKIUH MarHUTHOTO MOJS HPOBOJHHKA C
TOKOM, CHJIbI AMmnepan cuibl JlopeHna.

[Ipaktnueckue 3ansatus: Pemenuwe 3amad Ha TeMmy: «MarHutHoe mnode. 4 PacniosHaBanne  Qusmdecknx  sBICHHA B
I CKTPOMATHUTHAS MHYKLHS» yueOHBIX ONBITaX M OKPYKAaIOIIEH >KHU3HU:
70 B3aUMOJCHCTBHUE MarHUuTOB,
JlabGopaTtopusbie 3ansTus: «V3MepeHue conpoTUBIIEHUS TPOBOIHUKA TIPU SIEKTPOMATHHTHAS  MHIYKIMA, JIeHCTRHE
IIOMOIIM aMIIEpMETPa U BOJIbTMETpay, «lccnenoBanue nenu MarHUTHOTO TOJSL HA MPOBOJHUK C TOKOM H
MOCJIEA0BATEIbHO COEIMHEHHBIX CONIPOTUBIICHUIY, «ccienoBanue uenu ABHIKYIMHACS 3apsi.
napasuieibHO COAMHEHHBIX CONPOTUBIIECHUIY, «ccnenoBanue AHalu3  ONEKTPOMArHWTHBIX  SBICHHH M
) v HUCIIOJIB30BAHUEM 3aKOHAa 3JICKTPOMArHuTHOU
3aBUCHMOCTH MOIIIHOCTHU, TOTPEOIIEMOIl JIaMITON HAaKAJIUBAHUS OT P N
. HHAYKOHWH. Omnncanne HN3Y4YCHHBIX CBOHWCTB
HaIpsKEHUs Ha e€ 3akuMax», «OrnpeeneHre MHIYKTUBHOCTH KaTyIIKU B BEIICCTB W HIEKTPOMATHHTHBIX SBICHHI C
ey nepeMecHHOro Toka», ((HSy‘-ICHI/Ie SABJICHUSA DJICKTPOMAarouTHOU HCIIOJb30BAHUEM (I)I/ISI/I‘{€CI(I/IX BEJIMYUH:
HHIYKIAW. MHIYKLIMST MarHUTHOTO TOJIsL, cuiia AMriepa,
cuna JlopeHna, MHAYKTHBHOCTb KaTyILKH,
OHEPIrud OJCKTPUYECKOIO0O U MArHuTHOI'O
noJien
Koumponvnasa paboma Ned4 no pazoeny: « Inekmpoounamuxay. 2
Pa3jien 6. KOJIEBAHUSI U BOJTHBI 5
Tema 6.1 MexaHH4eCKHe M 3JICKTPOMATHUTHBIEC KOJ1e0aHus 15 Hcenenoanue mapameTpos  KosebatebHO#
7 CUCTEMbI — MEPpHUOJa,4aCTOThI, aMIIJINTYAbl U

ConiepkaHue JEKINU

KonebarenpHas cuctema.

CBoOonHbie MexaHuueckue KosebOaHus. ['apmoHnmdeckue koneOanms. [lepwona, dactora,
amIunTyaa u ¢asa kosiedbanuii. [IpykKMHHBIA MasSTHHK.

MareMaTu4ecKkuii MasTHUK.

YpaBHEHHE rapMOHUYECKUX

KosieOanuii. [IpeBpamieHre YHEPTUUIPU TAPMOHIIECKHX KOJICOAHUSX.

KonebaTenbHbIi KOHTYP.

CBOOOIHBIC AJIEKTPOMArHUTHBIC KOJEOaHWS B WACATBHOM KoJeOATeIbHOM KOHTYpE.
AHanorusi MeXJIy MEXaHWYeCKUMH | DJIEKTPOMAarHUTHBIMHU KosebaHusimu. dopmyna
TomcoHa. 3aKOH COXpaHEHHUs YHEPTHH B HICATHHOM KOJIEOaTEIILHOM KOHTYPE.

[IpencraBieHne 0 3aTyXalOMUXKoIeOaHsIX. BeIHYX/IeHHbIE MEXaHHYECKHE KOJIeOaHusl.

¢da3pl  KoneOaHWi  (NPYXMHHBIA — W/WIH
MaTeMaTHYeCKHi MasTHHK).

HaOmonenue  3aTyxaromux  KoyeOaHHH.
HccnenoBanne  CBOWCTB  BBIHYXJICHHBIX
KoseOaHMH.

Habmromenne  pesonanca.  [IpoBenenwue

JKCIIEPUMEHTA: MCCIEI0OBAHNE 3aBUCHMOCTH
nepruoaMalbix KoieOaHui rpy3a Ha HUTH

OT JUIMHBl HUTH M  Maccel  Ipy3a;
HCCIIEI0OBAaHUE NIEPEMEHHOIO TOKAaB LIENH H3
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Pe3onanc. BeiHyK1eHHbIE 2JIeKTPOMAarHUTHBIE KostebaHus. [lepeMeHHbIN TOK.
CuHycOUJaNbHBIA NEepeMEHHBI TOK. MOIIHOCTh MEPEeMEHHOT0 ToKa. AMIUIUTYJHOE H
JIEHCTBYyIOIIee 3HAYCHHWE CHIIBI TOKa W HampsokeHus. Tpanchopmatop. [IpomsBoxcTso,
nepenayda 1 moTpedsICHHE 3IEKTPUIECKON SJHEPTHUL.

DKOJIOTHIECKNE PUCKH NP ITPOU3BOICTBE IEKTPOIHEPTUH.

KynsTypa ncronp30BaHus 3JIEKTPOIHEPTHH B TOBCEAHEBHOWKI3HU.

TexHn4eckue ycTpoiicTBa HIPAKTUIECKOE MPUMEHCHHE: HIICKTPHIECCKUI 3BOHOK, TEHEPaTop
NepEeMEHHOT0 TOKa, JIMHUH JIeKTponepeaad

IIpakTtnueckue 3anarus: Pemenue 3agay Ha Temy: «MexaHUYECKHE U
3JICKTPOMArHUTHBIC KOJICOaAHUSDY

JlaGopatopHsble 3ansaTus: «/3ydeHue 3aBHCUMOCTH TIEpHOa
KOJIEOAHUI HUTSHOTO MasiTHUKA OT JJIMHBI HUTWY, «3ydeHne
yCTpoHcTBa TpaHchopMaTopay.

MOCJIE/I0BATENILHO COCAMHEHHBIX
KOHJICHCATOpa, KaTyIIKHH PEe3UCTopa.
OneHka aOCONIOTHBIX M OTHOCHUTEIBHBIX
MOTPEIIHOCTeH  M3MepeHnd  (pu3mdeckux
BEJINYHMH.

OO0BsICHEHHE TPUHITUIIOB ICHCTBUS Wy CIOBHN
0e30IacHOTO NPUMEHEHHS 3JIEKTPUUECKOTO
3BOHKA, TEHEpaTropa IEpeMEHHOTO TOKa,
JIMHUH 2JIeKTponepesay.

Peuienne pacu€rHbIX 3aa4 C SIBHO 3aJJaHHOMN
(GU3MYECKOl MOAENBI0 C HCIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOBH (DOPMYJI, OIUCHIBAIOLIHX
MEXaHHUYECCKUC )4 OJICKTPOMAruuTHBIC
KOJICOaHUSI.

Onucanne MEXaHNYECKUX
JIEKTPOMAarHUTHBIX KoJieOaHuH c
UCTIONIb30BAaHUEM  (DM3MUYECKUX  BEJIWYHH:
MIepHO/l U YacToTa KoJeOaHUH, aMIUIUTy 1A U
¢da3a xomebaHWil, 3apsg W CHIa TOKa B
TapMOHHNYCCKUX QJICKTPOMArHuTHBIX
KoJeOaHusX.

Pemienne ka4ecTBEHHBIX 33/1a4 C OIOPOH Ha
N3y4YCHHBIE 3aKOHBI,  3aKOHOMEPHOCTH,
OITMCHIBAIOIIINEC MEXaHHUYCCKUC u
AIEKTPOMArHUTHBIEKOJIEOaHUS.

Pabora B Tpynmax npH IUIAHUPOBAHMH,
NIPOBEJICHUH M MHTEPIPETAIMN pPE3YJIbTaToB
ONBITOB, ¥  aHalW3€ JIONOJHUTEIbHBIX
MCTOYHHMKOB MH(OPMAIIHH 110 TEME

Tema 6.2

MexaHuuyecKkue u AJICKTPOMATHUTHBIC BOJTHbBI

10

Coaeprxanue JEeKIU

MexaHnuecK1e BOJIHBI, YCJIOBUS pactipoctpaHenus. [lepuon.

CKOpOCTh pacIlpoCTpaHEHWs] W JJIMHA BOJHBL [lomepedHble ¥ TPOIOJIBHBIE BOJHEL.
Wurepdepenuns u audpakiyss MEXaHHIECKUX BOJIH.

3Byk. Ckopocts 3Byka. ['poMkocts 3Byka. Bricora ToHa. TemOp 3ByKa.

9J’IeKTpOMaFHI/ITHHe BOJIHBI.

N3yuyenne oOpazoBaHusl M pacrpoCTpaHEHUS
TIOTIEPEYHBIX UIPOIOJIBHBIX BOJIH.
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VYcnoBus n3aydeHus 3J€KTPOMAarHUTHBIX BOJIH. B3aumuast opuenranus Bekropos E, B,

V B 3JIEKTPOMAarHuTHOM BOJIHE.

CBoiicTBa AMEKTPOMArHUTHBIX BOJIH:OTPayKEHHE, TIPEIOMIICHHE,

noJisipu3anus, nudpaknus, uatephepenius. CKOPOCTh 3JIEKTPOMArHUTHBIX

BOJIH.

[IIxana 3neKTpoMarauTHHIX BOJIH. I[pMeHeHNE 3/IEKTPOMArHUTHBIXBOJIH B TEXHUKE U
OBITY.

[IpuHIMIBL pagMoOCBs3M M TeleBHIEHUS. Pamuonokarus. DIEKTPOMarHUTHOE
3arpsI3HEHUE OKPY KAOLIEH CpEIbl.

TexHuyeckue YyCTpOilCTBA M NPAKTUYECKOE IPHUMEHEHHWE: MY3bIKalbHbIE
HWHCTPYMEHTHI, yIbTPa3ByKOBas AUArHOCTUKA B TEXHUKE W MEIUIIMHE, paiap,
paauonpuéMHUK, TEIeBU30D, aHTeHHA, TesaedoH, CBU-mneyn

IIpakTtnueckue 3anatus: Pemenue 3amay Ha Temy: «MexaHUYECKHE U

QJICKTPOMAIrHUTHBIC BOJIHBD?

HaOnroseHue OTpakeHUS W TMPEIOMIICHUS,
uHTEephepeHINU UAN(PPAKITUT MEXaHHYCCKIX
BOJIH.

Habnromenne CBsI3M TPOMKOCTH 3BYKa U
BBICOTBI TOHa C aMIUIUTYJOW M 4YacTOTOM
KoJIeOaHUH, 3ByKOBOTOPE30HAHCA.
HccrnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX
BOJIH: OTpakeHHE, TIpeJIOMIICHHE,
noJspu3anyst, Audpakuus, nHTepdepeHIms.
Nzyuenue yCIIOBUHI U3ITyYeHUs
3EKTPOMArHUTHBIX BOJIH, B3aUMHOM
opueHtauuu BektopoB E, B, v B
3JIEKTPOMAarHUTHOW BOJIHE.

Wzydenne mpuMEHEHHS AIIEKTPOMArHUTHBIX
BOJTH B TEXHUKE HOBITY.

OOBsICHEHHE TPUHITUTIOB SHCTBUS Wy CIOBHN
0e30MacHOTO  MPHUMEHEHHS  MY3BIKaIbHBIX
HHCTPYMEHTOB, YIIBTPa3BYKOBOM
JUArHOCTHKH B TEXHUKE W MEAWIINHE, pajiapa,
paavonpuéMHNKa, TENEeBU30pa, aHTCHHBI,
tenedona, CBU-neun. Pemenne pacu€rHbix u
KaueCTBEHHBIX3a/au C OTIOPOX HA U3yUEHHbBIE
3aKOHBI M 3aKOHOMEPHOCTH, OIMCHIBAIOIINE
pacmpocTpaHeHue MEXaHUYECKUX i
AIEKTPOMArHUTHBIX BOJIH.

Hcnons3oBanue HH(POPMAITHOHHBIX
TEXHOJIOTUH IS TIOUCKA, CTPYKTYPUPOBAHHUS,
HHTEPIpETAINN i MpeCTABICHUS
HH(POPMAIIUH TIPH MTOITOTOBKE COOOIICHU
00 HCIOJB30BAHUHU HJIEKTPOMATHUTHBIX BOJIH
B TEXHHKE.

VY4acTre B JUCKYCCHH 00 3JIEKTPOMarHUTHOM
3arpsA3HEHUHUOKPYKAIOIICH CPEIbI.

Pabora B rpymnmax mnpu IJIAaHUPOBAHUH,
MIPOBEJICHUN M WHTEPIIPETAIIMUA PE3yJIbTaTOB
OIBITOB W  aHalM3€  JONOJHMTEILHBIX
HCTOYHUKOB HH(MOPMAIIMH IO TEME
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Tema 6.3

Onrtuka

Cojnepxkanue JEeKIMU

I'eomerpuueckas onrtuka.

IIpssmMonMHEHOE pacpOCTPaHEHUECBETA B OJHOPOAHOU cpene. JIyu cBera. ToyeuHslid
UCTOYHUK CBETa.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHus ceeTa. [locTpoenue

n300pakeHnH B TIocKoM 3epkane. Ilpenomenue ceeta. 3aKOHBI PEIIOMIICHUS CBETA.
AOCONIOTHBIN TIOKa3aTeNb npenoMieHus. [loaHoe BHyTpeHHEE oTpakeHue. [IpeneapHbIH
YTOJI TOJTHOTOBHYTPEHHETO OTPAYKEHHUS.

Jucriepcns cBera. CoxHEIM cocTaBOenoro ceeta. Llper.

CoOwuparomiye 1 paccenBaronye JUH3bL. ToHKas 1uH3a. POKyCHOE pacCcTOSHHE U
ONTHYECKasi Cuila TOHKOM JuH3bL. [locTpoeHne n3o0paxkeHuid B COOMPArOLINX 1
pacceuBarouux JuH3ax. @OpMyJIaTOHKON JUH3bI. Y BETUYEHHUE, 1aBAEMOE JIMH30M.
[Ipenensl TPUMEHUMOCTH T€OMETPUUYECKON ONTUKHU.

BonnoBas ontuka. atepdepenius ceta. KorepeHTHbIE HCTOUHHUKH.

VYcnoBusi HaOOAEHHS MAKCUMYMOB 1 MUHUMYMOB

B MHTEP(PEPEHIINOHHON KapTHHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIXUCTOYHUKOB.
Judpaknus ceera. Judpaxunonnas pemeérka. Y cioBre HaOMOASHUS TTIaBHBIX
MaKCUMYMOB TIpH MaJICHUU MOHOXPOMAaTHYECKOTO CBETA

Ha 1udpakironnyo pemérky. [lonapuzamnus ceera. TexHUYecKne ycTpoicTBa 1
MpaKTHYEeCKOEe MPUMEHEHNE  0UKH, JIyTla, (PoToanmnapaT, MpOeKIHOHHbIN anmapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAsIONTHKA, TU(PAKIMOHHAS PEIIETKA, OISIPOUT

[IpakTuueckue 3ansaTus: Pemenue 3a1au Ha Temy: «OnTukay

N

JlaGopatopHble 3ansATHS: «OnpeaeneHne noka3aresst MpeJoMIIeHNs CTEKIIay,
«Omnpenenenre ONTUIECKON CHIIBI M POKYCHOTO PACCTOSTHUS COOMPAFOIIICH
JUH3bD, «OlpeneneHue JUIMHbI CBETOBOM BOJIHBI C TOMOIIBIO

T pakIMOHHON pereTkn», «OnpeaeneHue noctosHHoi [lnankay.

Koumponvnas paboma Ne5 no meme: «Onmuxay.

W3ydenne sBIEHUS MOTHOTO BHYTPEHHEIO
OTpaKeHHUsl, ETONPUMEHEHUS B CBETOBO/IE.
N3yuenue Mmoaeneit MUKpOCKOIA, TENECKOTA.
IomyyeHne cnekTpa ¢ NOMOIIBIO NMPHU3MBI U
muppaknnoHHOW — peméTku.  M3mepenue
MoKa3aTessl IpeToOMIIEHUSCTEKIA.
HccrnenoBanne CBOHCTB M300paKeHUH B
JIMH3aX.

OOBsiCHEHHE IPUHLIUIIOB ACHCTBUS Ny CIOBUI
0e3011acHOT0 NPUMEHEHHs OYKOB, JIYIIbI,

¢doroanmapara,

MPOEKIIMOHHOTO alapara,

MHKPOCKOIA,  TENEeCKOMa,  BOJOKOHHOM
OIITHKH, T PaKIIMOHHOM PpenIéTKH,
TIOJIIPOUIA.

Pemrenune pacuéTHbIX 3afad ¢ SBHO3aJaHHOU
(bu3HYECKOi MOAEIBIO

C HCHOJIb30BAHHEM OCHOBHBIX 3aKOHOB H
(hOpMyJ TeOMETPHUIECKOM ONTHKH.
Iloctpoerne wu ommcaHue U300paKEHHUS,
CO3/1aBa€MOr0 IUIOCKHM 3€pKajioM, TOHKOH
JIMH301.

Paccmotpenue npenenoB  IPUMEHUMOCTH
reoOMEeTPUUECKOMONTUKHY.

Pacnio3HaBaHme (Qu3nueckux SABICHHUN B
OIBITaX u OKpy’Karolen JKU3HU:
HOPSIMOJIMHEWHOE PpaclpOCTPAHEHHE CBETA,
OTpaxkeHHe, IpeJoMIICHHe, WHTepdepeHIus,
IUuppakIus u

HOJISIpU3aLUs CBETA, TUCTIEPCHsI CBETA.
Nzyuenue YCIIOBHIA HaOIOIEHUS
MAaKCUMYMOB U MUHUMYMOB

B MHTEP()EPEHITMOHHON KapTHHE

oT JABYX CI/IH(baSHI)IX KOI'€pCHTHBIX
HUCTOYHHKOB.

YcnoBue HaOMIOACHUS TTIABHBIXMaKCHMYMOB
IIpU NaJeHUH MOHOXPOMAaTHYECKOTO CBETa
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Ha TU(PaKIHOHHYIO PEIIETKY.

AHau3 ONTHYCCKUX SIBICHHUH

C  WCIOJNB30BaHHEM  3aKOHOB:  3aKOH
NPSMOJIMHEHHOTO  PAaCHpOCTPAHEHHsI CBETa,
3aKOHbI ~ OTPaXEHHs  CBETa,  3aKOHBI
MPENOMJICHUSI CBETA.
Onucanue ONTHYECKUX
HCIOJIb30BaHHEM (PU3NUECKUX
BeJIMYHH: (POKYCHOE PACCTOSHHE U
OIITHYCCKAas Cujia JIMH3bI

SIBJICHAH C

Paznen 7. OcHOBBI cIeMAIBLHON TEOPUU OTHOCHTENBbHOCTH (Hajiee — CTO) 3
Tema 7.1 OcCHOBBI ClIEHAJIBHOUTEOPUH OTHOCUTEIBHOCTH 3 Pemenue kauecTBeHHbIX 32124
CoiepsKaHHe JTeKIHH 2 C OMOpOH Ha M3yYEHHBIE MOCTYIATHI
I'paHu1el IPUMEHUMOCTH KJIACCHYECKON MEXAHUKU. CTO.
IMocTynaTel criennanbHOM TEOPHH OTHOCUTENILHOCTH: HHBAPHAHTHOCTEMOIYJISI CKOPOCTH HCHOHBOBfHHe UHOPMAIHOHHBIX
CBETa B BaKyyMe, IIPUHIUIT OTHOCUTEIILHOCTH DHWHINTEHHA. TCXHOIIOTHH AT Tioucka,
OTHOCHUTENBEHOCTh OJHOBPEMEHHOCTH. 3aMEAJICHWE BPEMEHM W COKpAIIEHWE JUIMHEI. CTPYKTypHpOBAHIIA,
OHeprust 1 UMIYJbC PEIATHBUCTCKOM yacTHIbl. CBS3b Macchl ¢ SHEPrHel M MMITYJIbCOM MHTCPHpCTALMIT M HPCACTABICHIA
PENSTHBUCTCKON YacTUIIbl. JHEPTHUSI ITOKOS HH(bOpMaHI:m fp TOATOTOBKE
[IpakTuueckue 3anstus: Pemenue 3amay Ha Ttemy: «OCHOBBI ClleUAIbHON 1 coobmer © R
NPUMEHUMOCTH KJIACCUYIECKOMH
TEOPUU OTHOCHUTEIIBHOCTHY MeXaHHKH 1 ocHoBax CTO
Pasznea 8. KBAHTOBASA ®U3UKA Habmonenne porosdpexra
Tema 8.1 3 IeMEeRTLI KBAHTOBOM ONTHKH 3 Ha YCTaHOBKE C IIMHKOBOHM IIACTHHOM.
Co ) HccnenoBanne 3aKOHOB BHEIITHETO
ACPIKAHUC JICKIUUN Q)OTOB(I)Q)CKTa.
®otonbl. Popmyina [Tnanka cBs3u s3Hepruu GoToHA € €ro YacTOTOH. JHEPrus n OGBICHEHNE OCHOBHBIX IPHHLMIIOBACHCTBUS
MMITyJIbC (POTOHA. TEXHUYECKHX  YCTPOMCTB, TaKUX  Kak:
OrtkpeiTre u uccienopanne Goroddpdexra. Ombitel A.I'. CToneTosa. (oTOdIIEMEHT, ($oTOmATYMK, CONHEYHAS
3akonbl poToddpdekra. YpaBHeHHE DUHIITEHHA 1151 hoTodPdeKTa. Oartapes, CBETOAMOA; M  YCIOBUH  UX
«Kpachas rpannna» ¢doroaddekra. JJaBnenue ceera. Onpite! [1.H. Jlebenena. 0€30MacHOTO TPUMEHEHUSI B TMPAKTUIECKOM
XuMmndeckoe seiicTBHe cBeTa. TeXHWYECKHe YCTPOHCTBA M NPAKTUYECKOE NPHMEHEHHE: HKHU3HU.
(oToaneMeHT, HOTONATIHK, COTHEUHAs OaTapesi, CBETOINO Pelienne pacu€rHbIX 3a1a4 C SIBHO3alaHHOM
1 (U3UIeCKO MOJENbI0 C HCHOJIB30BAHUEM

[IpakTuueckue 3anatus: Pemenue 3amad Ha Temy: «DJIEMEHTHl KBAaHTOBOU
OIITUKW

OCHOBHEIX 3aKOHOB H q)OpMyJ'[ KBaHTOBOI
OIITHKH.
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Pemenne xayecTBEHHBIX 337124 C ONOPOH Ha
W3y4YCHHBIE  3aKOHBI,  3aKOHOMEPHOCTH
KBAaHTOBOH OITHKU. PacnosnaBanue
¢u3MIecKux SBICHUH B Y4YEOHBIX OIBITAX:
¢dorosnexrpuueckuii 3¢ ¢dexr, cBeToBOE
JaBJICHHE.

OmnucaHue M3yYCHHBIX KBaHTOBBIXSBICHUH U
MPOLIECCOB € HCIOJIB30BAaHUEM (DU3HMUYESCKHX
BEJINYMH: CKOPOCTh 3JICKTPOMArHUTHBIXBOJIH,
JJIMHa BOJIHBI M 4YaCTOTa CBE€TA, DHEPrusd u
UMITyJIbC (OTOHA

Tema 8.2 CTpoeHue aToma 4 Uzydenne mozaenu ombita Pesepdopaa.
CozeprKaHue KT 2 HpOBf‘,Z[eHI/Ie 9KCIIEPUMEHTA 110 HAOIIOICHHUIO
Mogens atoma Tomcona. Omeitel Pesepdopna mo paccesuuro o-vactuil. [lnanerapHas JMHEHIATOro CrekTpa. Ouerxa av6 COMMOTHRIX
wonembaroma, LocTynars: Bopa., 1 OTHOCHUTENIBHBIXIIOTPEITHOCTEH N3MEpeHNH
Wznydenne u mormnomeHne (GOTOHOBIPHU TEPEXO/E aroMa C OJHOTO YPOBHS PHEPIMH Ha %}HBH%CKHXBSHWMH' T
JIpyroi. Buasl cnektpoB. CrieKTp ypOBHEN 3HEpTUuy aToMa BOAOPOa. 3YHCHIC MOJICTIH aTOMA. 1 OMCOHa,
BonnoBble cBolicTBa yacTuil. Bonubiae bpoitns. KopnyckyiisspHo- BOIHOBO# yasin3M. gﬁazeTapHon e ey
CrioHTaHHOE ¥ BBIHYKJICHHOCH3ITyYCHHE. " pa. .

TexHndeckue yCTpPOWCTBA W TPAKTUYECKOE TPUMEHEHHE: CHEKTPAIbHBIA  aHaJIu3 SYHCHHE CTICKIPA YPOBHEH SHCEPTHHATOMA
(cnexTpockon), Jiazep, KBAHTOBBIH KOMIIBIOTED Bozopoa. O6T’ﬂCHeVHHe [PHHLIHIIOR
v P <C > JIEHCTBUS U YCIOBHN 6€30TacHOTO
PAKTHYCCKUEC 3aHATUA: FCUHICHUC 3aa4 Ha TEMY: KLTPOCHUC aTOMa» IPUMEHEHHs CIIEKTPOCKOIIA, JIa3epa,
KBaHTOBOT'OKOMIIBIOTEPA.
Pemenne kauecTBEHHBIX 33124 C OIIOPOH HA
U3y4YEHHbIE 3aKOHBI,3aKOHOMEPHOCTH U
¢dusnyeckne sBiaeHus 1o reme «CTpoeHue
aTomay. Pacrio3HaBanne pusnyecknx
SBJICHUIB y4eOHBIX OTBITaX: BOSHUKHOBEHHE
JUHEWYAaTOTO CIEKTPa N3TyUCHHUS.
AHanu3 KBaHTOBBIX IIPOIIECCOB U
SBJICHUH C NCHOIBb30BaHNEeMIIOCTynaToB bopa
Tema 8.3 ATOMHOE AP0 4 W3ydenne »KCHEPUMEHTOB, IOKA3BIBAIOIINX
2 CJI0)KHOCTBH CTPOEHHSIATOMHOTO SIpa.

Coneprkanue JEeKITIN

3KCHCpI/IMCHTH, JOKa3bIBAOIMHUCCIIOKHOCTh CTPOCHUSA Aapa.
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OtkpeiTHe  paavoakTuBHOCTH. OnbiTel  Pesepdopna mo  onpeneneHHio  cocTaBa
paaroakTuBHOro wu3iaydeHus. CpolicTBa anbda-, Oera-, ramma-usnydeHus. BrmsHue
PanINOaKTUBHOCTH Ha KUBBIE OPTraHU3MBI.

OTkpeITHE IPOTOHA ¥ HeWTpoHa. HykimorHas Monens snupa ['eiizendepra-lBanenko.

3apsix spa. MaccoBoe uncino sapa.130Torsl.

Anpda-pacnan. DIeKTPOHHBI M TO3UTPOHHBIA Oera-pacman. ['amma- m3mydeHue. 3akoH
pannOaKTUBHOrOpacnaja.

OHeprus CBA3H HYKIIOHOB B SIJIPE.

S nepHble CUIIBI.

Jedext macchl siapa.

SnepHele peakuyu. JleneHue HCUHTES SAEP.

Snepubiit peaxtop. TepmosimepHbii  cuHTe3. [IpoGmeMBl M HEPCHEKTHBBI  sAIEpHOU
SHEPTeTHKH.

OKONOrn4ecKue aceKThI SIAEPHON SJHEPTETHKH.

OneMeHTapHbIe YacTULBl. OTKPBITHE NO3UTPOHA.

Mertob! HAOMIONCHNS M PETHCTPANH 3JIEMEHTapHBIX YACTHII.

OyHnaMeHTaNbHbIE B3aUMOIeHcTBHA. ENMHCTBO u3ndeckoil KapTHHEI Mupa. TexHIuueckne
YCTPOWCTBA U MPAKTUYECKOE IPUMEHEHHE: TO3UMETP, kKamepa BunbcoHa, siaepHblil peakTop,
aToMHas boMba

[IpakTrueckue 3anstus: Pemenue 3a1a4 Ha TeMy: « ATOMHOE SJIpO».

Konmponvnas paboma Ne5 no pasoeny.: «Keanmosas gpuzuxay.

HccnenoBanne TpekoB yacTHIl (IO TOTOBBIM
¢dortorpadusm). M3ydeHue sAEpHBIX CHII,
SOCPHBIX pEakIui CHHTE3a M pachaja,
TEPMOSZEPHOTO CHHTE3a.

W3yuenne  HyKJIOHHOM  Mojenu — Anpa
Iefizen6epra-lBaneHko.

OObBsicHEeHHe yCTpoiicTBAa W TPHUMEHEHUS
JI03UMETpa, Kamepbl BuibcoHa, simepHOTO
peakTopa, aToOMHOI OOMOBI.

Pemenue 3amau ¢ onopoll Ha IOJIyYEHHBIE
3HaHMS, B T.4. O 3apsJ€H MacCOBOM YHCIIE
sapa.

Pacrio3HaBanue (u3MYECKUX  SBJICHUI B
Y4eOHBIX ONBITaX W B OKPY’)KarOMIEH >KU3HHU:
€CTECTBEHHas " HCKYCCTBEHHAsI
PaIroaKTHBHOCTb.

OnwncaHne KBaHTOBBIX SIBJICHUH W IIPOLIECCOB
C HCIIOJIb30BaHMEM (PHU3NYECKUX BEIWYHH:
Nepro/l  MOJNypacnaja, dJHEprus  CBSI3U
ATOMHBIXSIIED, Ae(eKT Macchl sapa.

AHanmu3  IpoIeccoB M SBICHHH  C
UCIIOJIb30BAaHMEM 3aKOHOB M  IOCTYJIATOB!
3aKOH COXpaHEHHMs JICKTPUUYECKOro 3apsija,
3aKOH  COXPaHEHHWsl MacCOBOI'O  YHCIIA,
nocrynarel bopa, 3akoH pagMOaKTHBHOTO

pacnaja.
VYuactue B paboTre  Kpyrjioro croia
«DynnamMeHTaNbHbIE B3aUMOJIEICTBUSI.
EnuncTBO QU3nveckoil KapTHHBI MUPay.

Hcnons3oBanue MHPOPMAMOHHBIX
TEXHOJIOTHH IS TIONCKA, CTPYKTYPHUPOBAHHUS,
HHTEpIpeTannun u MPeCTaBICHUS

nHGOPMALINHU TP MOATOTOBKE COOOIIEHUH O
MIPUMEHEHNH 3aKOHOB KBAaHTOBOW (DM3UKH B
TCXHHUKE U TCXHOJIOTHAX, D9KOJIOTHYCCKUX
ACIIEKTax SACPHON SHEPTETHKH

Paznea 9. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKH
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Tema 9.1 3.]IeMeHTI)I achOHOM"H u aCTPO(l)I/BI/IKI/I 8 HOHFOTOBK& COO6HIeHHﬁ 00 sTamax pa3BUTHUA
CoepKaHue JICKIHUHU 4 aCTPOHOMMUH, o MIPUKIATHOM u
MHPOBO33PEHYECKOM 3HAYCHUH aCTPOHOMHH
Drarbl pa3BUTUs acTpoHoMmuH. [IpukiIaiHoe 1 MUPOBO33pEHUYECKOE 3HAUCHUE aCTPOHOMUH. o p MeTI:) ax PR p a ’
. . IOy YSHUS HAYYIHBIX
Bun 3Bé3anH0r0 HebOa. Co3BE3 1S, APKUE 3BE3/IbI, TUIAHETHI, UX BUIUMOE IBHOKCHUE. A yHer y
ConHeqnas cHeTema ACTPOHOMHMYECKHX 3HAHUH, OTKPBHITHUSIX B
) n COBPEMEHHOW aCTPOHOMIH.
Connue. ConHeuHast akTUBHOCTb. VicTounuk sHepruun CoHIa U 3BE3I. s 121 CHIE COB eﬁeHHHX .
- M MpeICTaBICHAN O
3BE3/1BI, UX OCHOBHBIC XapaKTePHUCTHKH. [larpaMmMa «CIeKTPaibHBIA KIIACC — CBETHMOCTEY. y P el C
- N mpoucxoxaeHuu u spomonny  ConHIa o
3BE3/1BI TNIABHOW MOCIIEOBATEIEHOCTH. 3aBUCHMOCTh 3pé3 A H 1
. . BE3I.
«Macca — CBETIMOCTEY JIS 3BE31 TNIABHOMU ITOCIICIOBATEIIHHOCTH. A
BryTpeHmee cTpoeHHe 3583 W3yyeHne TUTIOB rajlakTHK, PAJHOTAIAKTUK U
: . KBa3apoB. l3ydeHue ABKCHHS HEOCCHBIX
CoBpeMeHHbIC TPEICTABICHUS O MPOUCXOXIeHNH u 3Boronny ConHIoa W 3BE3I. DTarbl P M A N
SKH3HH 3831 Tel, OJBOJIOUMK 3BE3N U  BcesleHHOW,
Miteunbiii [TyTs — nama CamakTuka IIPOLIECCOB, IPOUCXOJAIIMX B 3BE3lAX, B
3BE3MHBIX CHCTEMaX, B MEXTaJaKTHYECKOU
[Tonoxxenue u auxenne Connuan ['anaktuke. TUMBI TaJakTUK. A . o
PaHOranakTHKY H KBa3aph! cpene, MacIITabHOM CTPYKTYphl BceeiaeHHOM.
UgpHbic 1bIpHI B A/Ipax Faﬂa;(TI/IK OObsicHeHHe pacmmpeHuss BcemeHHOH Ha
' OCHOBe 3aKoHa Xa00ia.
Bcenennas. Pacuinpenue ToMrOTOBKA K OBCYIKICH
. W0 HEPEUICHHBIX
Bcenennoii. 3akon Xa606:ma. Pazoeranne ramaktuk. Teopus bombimoro B3peiBa. PennkroBoe A Y p
N — pobiem ACTPOHOMHHU. [IpoBenenue
MaC]_LITa6H.a;I cTpyKTypa HaOJIOJIEHUH HEBOOPYKEHHBIM TJIa30M C
. n HCTIOJIb30BaHUEM KOMITBIOTEPHBIX
Bcenennoii. Meraranaktuka. HeperméHnasle mpo0ieMbl acTpOHOMHHU pHIOKeHIH onpezierte o onge
- - > MIPWIOKEHUN ISl OTIPEACTICHUS TIOJIOKECHHS
[Ipaktrueckue 3anatus: Pemenue 3amad Ha TeMy: «JIE€MEHTHI aCTPOHOMUHU HEGECHBIX OGBEKTOR HA KOHKDETHYIO IATy:
)4 aCTPO(bI/ISI/IKI/I» OCHOBHBIE co3Be3/1usi CeBEpHOTO MOTyIIapus
JlaGopaTtopusbie 3ansTus: «3ydenue 3B€31HOT0 HEOAY. 2 U APKHUE 3BE3/IBL.
[IpoBenenue HabOmroneHU B TenecKorJIyHBI,
miaHeT, Mneunoro Iytu.
VYyactue B JUCKYCCUM O HEpEUICHHBIX
po0JIeMax acCTPOHOMUH
Pazjnen 10. O60611at0111ee NOBTOPEHHUE 2 VuacThe B JUCKyCCMHM O pOJH (U3MKH U
Tema 10.1 O6o6maronee TIOBTOpPEHHe 2 aCTPOHOMUHU B Pa3IMYHBIX chepax
) JIeATETPHOCTH YeJIOBEKa.

ConiepkaHue JEKINU

O06001IeHne U CHCTEMaTH3aINS COIepKaHus Pa3IesioB Kypca «MexaHnkay, « MoJeKysipHas
bu3uka W TepMoAMHAMHKAY, «DIeKTpoauHamuka», «KomeGanus u BomHB, «OCHOBBI
CHeHHaJ’IBHOﬁTeOpHH OTHOCHUTCIIBHOCTH, «KBanToBast (’101/131/1Ka», «DIEMEHTHI ACTPOHOMUH U
acTpOU3HKNY.

ITogroroBka CcOo00MIEeHMIT o) MeCTe
¢u3ugecko  KapTHHBI MHpa B PAay
COBpeMeHHBIX Hpe)ICTaBHeHHﬁ

0 IIpUpOJIE.
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Ponb (pM3UKH M aCTPOHOMUH B IKOHOMHYECKOH, TEXHOJIOTMYECKOM,COIIMATBHON U 3THYECKOI
cdepax AEATEIHHOCTH YENIOBEKa, POJb M MECTO (PU3MKM M acTPOHOMHUH B COBPEMEHHOM
HAYYHOH KapTHHE MHpa, 3HAaYeHUE OIMCATEIBHOM, CHCTEMaTU3NPYIOIEH, 00 bICHUTEIEHOW U
MPOTHOCTUYECKOW (QYHKIWH (QHU3MYECKOW TEOpUH, pONb (UIUIECKOH TEOpHH B
(hopMupOBaHNY MIPEACTABICHUN O (PU3UUECKON KapTHHE MUpPA, MECTO(PHU3UIECKON KapTHHEI
MHpa B 00IIEM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX NPEICTABICHUH O IPHPOJE

BremmonHeHnue YUeOHBIX 3aJIaHUM,
JIEMOHCTPUPYIOIIMX OCBOEHHE OCHOBHBIX
MOHATHH, (U3NYECKUX BEIUYMH W 3aKOHOB
Kypca pm3uxul0-11 xracco

HpOMe)KyTO‘IHaSI arTrecranmusa

12

Bcero

182
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4 YCJIOBUS PEAJIM3AIIMU YYEBHOT' O ITPEJIMETA OVYII.06
duzuka
4.1 TpeOoBaHusi K MATEPHAJIBLHO-TEXHUYECKOMY O0eceyeHUIo

Peanuzanus yue6Horo mnpenmera duszmka TtpedOyer HalIuyusi y4eOHOTO
KaOuHeTa (GU3UKH.

YyebHas ayautopus Uil TPOBEJECHUS 3aHATHM JIGKIIMOHHOTO THIIA,
MPaKTUYECKOTrO THUIA, TPYIIOBBIX U UHAUBUAYAJIbHBIX KOHCYJIbTALUMA, TEKYIIETO
KOHTPOJISL ¥ TPOMEKYTOUHOM aTTeCTalllu

[TomemieHust A1 CaMOCTOSITENIBHOM pabOThl 00YyYaroONMXCsl JOJDKHBI OBITh
OCHAalICHbl KOMIBIOTEPHONH TEXHUKOM C BO3MOXKHOCTBIO TOJKIIOYCHHS K
UH(POPMAITMOHHO-TEIEKOMMYHHUKAIIMOHHON CeTH M OOeCledeHHueM JocTyna B
ANIEKTPOHHYIO  MH(POPMAIIMOHHO-00pa30BaTeIbHYI0  Cpedy  00pa3oBaTelbHOU
OpraHU3aIN

O6opynoBanue yueOHOTO KaOMHETA:

Komrekt yueOHoM mebenu:

— pabouee MECTO IpernoaaBarens (CTo, CTyN);

— pabouune MecTa 00ydaromuxcs (CTobl, cTysbs) Ha 30 ueroBek

TexHuueckue cpeacTBa 00yUeHHUS:

— TIPOEKTOp;

— DJKpaH;

— HOYTOYK

4.2. IlepeyeHb HOPMATHBHBIX MPABOBLIX JOKYMEHTOB, OCHOBHOM 1
JAONOJIHUTEIbHON Y4eOHOM JTUTepaTypbl, HEO0X0AMMOM /151 0CBOCHUA
yueOHoro npeamera OYIL.06 ®uzuka

HopmaTuBHbIE NPaBOBbIE JOKYMEHTHI:

PI'OC CIIO mno crrennanbHOCTH 08.02.01 CTpOUTENBCTBO M AKCIUTyaTanus
3IaHUHN U COOPYKEHUN

@®enepanbHblii 3akoH oT 29.12. 2012 Ne 273-®3 «O6 oOpa3oBaHuH B
Poccuiickoit ®enepanumn». I[lpukaz Munoopnayku Poccuun ot 17.05.2012 Ne 413
«O6 yTBepxkaeHuu  ¢enepaIbHOr0  TOCYJApCTBEHHOTO  00Pa30BaTENIbHOTO
CTaHJapTa CpeJHero (IOJIHOT0) 00IIero 00pa3oBaHUsM.

[Ipukaz MunoOpnayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHuu
u3MeHeHnit B Ilpumkaz MuHnuctepcTtBa oOpa3oBaHus W Hayku Poccuiickoit
@®enepaniuun - ot 17.05.2012 Ne 413 «O6 ytBepxkaeHun (QenepaabHOTO
roCyJapCTBEHHOTO 00pa30BaTENBHOTO CTaHJAApPTa CpeaHero (TMOJHOTO) OOIIEeTo
o0pa3oBaHUs.

[Tucemo [lemaprameHTa rocyAapCTBEHHOW MOJUTHKU B cepe MOArOTOBKU
pabounx kaapoB u JIIO MunoOpuayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHganuu no opraHu3alldy TMOJYYEHUs CpeaHero odiiero oOpa3oBaHus B
npejaesiax OCBOEHUSI 00pa30BaTENbHBIX MPOTPAMM CPEIHETO MPOPECCHOHAIBHOTO
oOpazoBaHus Ha 0a3e OCHOBHOIO OOIIEro 0Opa3oBaHMS C y4eTOM TpeOOBaHMIA
(benepalbHbIX TOCYAapCTBEHHBIX O0Pa30BaTEIbHBIX CTAHJIAPTOB U IMOJIy4YaeMOM
npodeccuu WiM CrenruagsbHOCTH CPEHEr0 MPOPECCHOHATLHOTO 00pa30BAHMS

36



OcHoBHas JuTEpaTypa:

1. Msxkumes, I'. S. ®uszuka: 10 kmacc: 0a30BbI ¥ yrIyOJEHHBIM YPOBHU :
yueonuk / I'. 5. Mskumies, b. b. byxoBues, H. H. Corckuii ; non pegakuueit H. A.
[TapdentreBoii. — 10-e uzn. — Mockaa : [Ipocsenienue, 2023. — 433 ¢. — ISBN
978-5-09-103619-0. — TekcT : 3neKTpOHHBIN // DIEKTPOHHBIN pecypc 1udpoBoi
oOpazoBatensHoi cpenpl  CIIO  PROFoOpazoBanne : [cait]. — URL:
https://profspo.ru/books/132340.

2. Msikumies, I'. 5. ®usuka: 11 kimacc: 6a30BbId ¥ yIiyOJIEHHBIM YPOBHH :
yueonuk / I'. SI. Mskumies, b. b. byxoenes, B. M. Uapyru# ; noa pemxakuueit H. A.
[TapdentreBoii. — 11-e uzn. — Mocksa : [IpocBemnienue, 2023. — 440 ¢. — ISBN
978-5-09-103620-6. — TekcT : 2IeKTPOHHBIHN // DNEKTPOHHBIN pecypc Hu(poBoit
obopazoBarensHoil cpenpl  CIIO  PROFoOpazoBanue : [caiit]. — URL:
https://profspo.ru/books/132346.

3. Mapomn, E. A. OnopHbie KOHCTIEKTHI U pA3HOYPOBHEBBIE 3a7aHnsl. DU3HKa.
10 xknacc / E. A. Mapon. — Cankrt-IletepOypr : Bukropus mmtoc, 2022. — 96 ¢. —
ISBN 978-5-91673-022-7. — TeKcT : 3JI€KTPOHHBIA // DIECKTPOHHBIN pecypc
uudponoii oopazoarensHoit cpeasl CIIO PROFo6pazoBanue : [caiit]. — URL:
https://profspo.ru/books/123775.

4. Mapom, E. A. OnopHble KOHCIIEKThI U Pa3HOYPOBHEBbIE 3a/1aHus1. DU3MKa.
11 kimacc / E. A. Mapon. — Cankr-IletepOypr : Buktopus mitoc, 2021. — 80 c. —
ISBN 978-5-91673-107-1. — TeKcT : 3JCKTpOHHBIH // DJIEKTPOHHBIA pecypc
ndpoBoii oopazosarensHoii cpeapl CIIO PROFo6pa3oBanue : [caiit]. — URL:
https://profspo.ru/books/123776).

JlonoJiIHMTeIbHASA JIUTEepaTypa:

1. ®uzuka: METOMUYECKUE YKa3aHUS K BBITIOJHEHHUIO JaOOPAaTOPHBIX padoT
st cryaeHtoB  CIIO  Bcex Hampasnenuin / ®I'BOY BO «Boponexckuit
rOCyJapCTBEHHBIM TEXHUYECKUN yHUBEpcutTeT»; cocT.. B. H. [lepenko, E. B.
AunexkceeBa. Boponex: Uzn-so BI'TY, 2021. 35 c.

2. ®usuka. Pazngen «Mexanuka»: METOAMYECKUE YKA3aHUS K BBINOJIHEHUIO
CaMOCTOSITENIbHOM pabOoThl ISl CTyAeHTOB Bcex crnenuanbHocteit CIIO / ®I'BOY
BO «BopoHexckuil rocy1apCTBEHHbI TEXHUYECKAN YHUBEPCUTET»; cOCT.. E. B.
Aunexkceesa, B. H. [lepenko. Boponex: N3a-so BI'TY, 2021. 30 c.

4.3. IlepeyeHb MporpaMMHOro odecneveHmsi, npogeccHOHAIbHBIX 0a3
JAHHBIX, TH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM PECypPCcOB
HH(OPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOI ceTH « UHTEepHeT», He0OXOAUMBIX
1Jis1 ocBoeHus yyeOHoro npeamera OYIL.06 ®@usunka

1. WIN HOME 10 32-bit/64-bit All Lng PK Lic Online DwnLLd NR

2. CIIC Koncynerant bromkernsle  opranmsamuu: Bepcus  I[Ipod
CrnernuanbHbIN_ BBITYCK

3. Adobe Acrobat Reader

4. Office Professional Plus 2013 Single MVL A Each Academic;

5. 7zip

6. Google Chrome
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https://profspo.ru/books/123776

7. Moodle
https://www.iprbookshop.ru/
https://www.elibrary.ru/defaultx.asp
https://biblioclub.ru/
https://e.lanbook.com/
https://profspo.ru/
https://urait.ru/
https://old.education.cchgeu.ru/
https://efizika.ru/
https://infourok.ru
https://www.youtube.com/

4.4. OcoGennoctu peajquszanuu yueonoro npeamera OVYIL.06 ®uszuka aisi
00yJaIOIIHXCS U3 YNCJIa HHBAJIH/I0B M JIUI] C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/I0POBbSI

Ilpu obyuenuu auy ¢ O2PAHUYEHHBIMU  BOZMONCHOCHAMU  300POBbS,
npeoycmampueaemcs UHOUSUOYAIbHbIl epagux 0OyueHus.

Hneanuovl u auya ¢ 02panuyeHHbIMU 803MONCHOCMSMU 300P08bsL 0DeCneyeHbl
NeYamHbIMU U DJIEKMPOHHLIMU  00PA308aAMENbHLIMU  pecypcamu 8 ¢hopmax,
a0anmupoBaAHHbIX K 02PAHUYEHUSIM UX 300DOBbSL.

s ocywecmenenus npoyeoyp meKyujeco KOHMPOIs YCNesaemocmu u
NPOMEIICYMOYHOU ammecmayuul 00y4aowuxcs, co30amcsi GoHovbl OYEeHOUHbIX
cpedcms,  a0anmuposaHHvle OJisl  UHBANUOO8 U JUY C  O0CPAHUYEHHBLIMU
BO3MOINCHOCHAMU  300P06bSL U NO3BOJAIOUWUE OYESHUMDb  OOCTUNCEHUE UMU
3aNIAHUPOBAHHBIX 8 OCHOBHOU 00pA3068aAMENbHOU NpocpamMMe  pe3yibmamos
00yUeHUs1 U YPOBEeHb CHOPMUPOBAHHOCIU BCeX KOMNeMeHYUll, 3ds61eHHbIX 8
0bpazosamenvHoll npocpamme.
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https://www.iprbookshop.ru/
https://www.elibrary.ru/defaultx.asp
https://biblioclub.ru/
https://e.lanbook.com/
https://profspo.ru/
https://urait.ru/
https://efizika.ru/
https://infourok.ru/
https://www.youtube.com/

5 KOHTPOJIb 1 OLIEHKA TOCTUXKEHWM PE3YJBTATOB
OCBOEHUSA YYEBHOI'O IPEAMETA OVYIIL.06 ®u3uka

JIOCTI)KEHHE JMYHOCTHBIX PE3yJbTaTOB OIICHWBACTCS HAa KAayeCTBEHHOM ypoBHe (0e3
ot™eTkH). CHOpMUPOBAHHOCTD MPEIMETHBIX, METANPEAMETHBIX, JJMYHOCTHBIX YMEHUM M 3HaHUN
OlLIEHUBAaeTCs B Oaiiax IpenojaBaTelieM B MPOIECCE BBHIIIOIHEHUS OCHOBHBIX BHJIOB Y4eOHOU
JESATEIIbHOCTH 00YyYaroIuXcsi, TECTUPOBAHUS, BBITOIHEHUSI O00YUYaIOUIMMUCS CaMOCTOSTEIbHON
paboThl, IO pe3yibTaTaM TEKYILEro KOHTPOJISI U IPOMEXKYTOUYHOM aTTeCTal|H.

OneHka pe3yabTaToB

PesynbTars! 00y4eHus
Y Y (opmbl 1 MeTOIBI)

JINUHOCTHBIE PE3VYJIbTATHI TECTUPOBAHUE 10 TEME
1) rpa:k1aHCKOro BOCIIUTAHUSA: YCTHBIH OTIpOC
c(OpMHUPOBAHHOCTh I'PaKIaHCKOU nosuruy | KOHTPOIbHAs paboTa

oOyJaromerocsi Kak akKTHBHOI'O U OTBETCTBEHHOTO uieHa | 9K3aMCH
poccuiickoro o0IIecTBa;

OPUHIATHE  TPAJUIUOHHBIX  OOIIEUYETIOBEYECKUX
TYMaHUCTHUYECKUX HJIEMOKPATUUECKHUX IEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYK) JI€ATEJIbHOCTh B
WHTEpecax TPaKIAHCKOTO O0OIlnecTBa, Yy4YacTBOBaTh B
camMOynpaBlieHUH B 00pa30BaTeIbHON OpraHU3alNH;

YyMEHHE  B3aMMOJICHCTBOBATH C  COIMAJIBHBIMHU
WHCTUTYTaMH B COOTBETCTBUM C HX (PYHKUUSIMH U
Ha3HAYCHHEM;

TOTOBHOCTb K T'yMaHUTAPHOW M BOJOHTEPCKOU
NEeSATeTbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIMTAHHUSA:

c(hOPpMUPOBAHHOCTh ~ POCCHUUCKOM  TpaKJaHCKOU
UJIEHTUYHOCTH, ATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHWE K  TOCYJapCTBEHHBIM
CHUMBOJIaM, JOCTHKEHHUSIM POCCHICKUX Y4Y€HBIX B 00JjacTu
(U3HUKHN U TEXHUKE;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHUS,
3TUYECKOTO MTOBEJCHUS;

CITOCOOHOCTh OIICHUBATh CUTYyallMi0O U TMPUHUMATh
OCO3HAHHBbIE pElICHMs, OPHUEHTHPYSACh Ha MOPAIBHO-
HPaBCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM 4YHCIE B
JEeSATEIbHOCTH YUYEHOTO;

OCO3HAaHWE JIMYHOTO BKJaJa B  TOCTPOCHHE
YCTOHYHBOTO OYAYIIETO;

4) 3¢TeTHYECKOT0 BOCIIMTAHMS:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKIIOUas
ACTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO (HU3NUECKOM
HayKe;

5) TpyaoBOro BOCHIUTAHUSA:

UHTEpEC K pa3nuyHbIM cepam mpodeccrnoHalIbHON
NEeSTeIbHOCTH, B TOM 4YHUCJE CBSA3aHHBIM C (U3UKOW U
TEXHHUKOU, YMEHHUE COBEPIIaTh OCO3HAHHBIN BEIOOp OyayIIeit
npoecCuu M PEaM30BbIBATh COOCTBEHHBIC >KM3HEHHBIE
TIJIaHBI,
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TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHUIO U
camoo0pa3oBaHHIO B 007acTU (PM3UKHHA MPOTHKEHUU BCE
KU3HH;

6) IK0JI0rM4eCKOro BOCIIUTAHMS:

c(OPMUPOBAHHOCTh  JKOJOTHYECKOW  KYJBTYPHI,
0CO3HaHUE II100ATLHOT0 XapaKTePadKOJIOrHUECKHUX MPOoOIIieM;

IUIAHUPOBAHUE U  OCYLICCTBICHUE JEHCTBUA B
OKPY’KaloIllel cpelie Ha OCHOBE3HAHUS LIeJIed YCTOMYMBOTO
pPa3BUTHS YEIOBEUECTBA,

Pacimimpenue onbiTa AEATENIBHOCTH 3KOJIOTMYECKOU
HalpaBJIEHHOCTM HAa OCHOBE MMEIOIIMUXCA 3HAHMM 10
busuke;

7) UEHHOCTH HAYYHOI'0 MIO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS],
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  Pa3BHUTHS
¢busnueckoil HayKH;

OCO3HAHUE IICHHOCTH HAy4YHOW JESATEIHHOCTH,
TOTOBHOCTh B MPOIECCe M3Y4YCHUS] (PU3UKU OCYIIECTBIISITH
MPOEKTHYHD M HCCIIEOBATEIbCKYI0  JEATEIbHOCTh
WHJIMBUIyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3VJIbTATDI

OBnazneHnne yHUBEpPCAIbHBIMU MO3HABATEIbHBIMU
NEUCTBUSIMU:
Ba3oBble Jlornyeckue qeicTBu:

CaMOCTOSITEIIBHO (dhopMynupoBarthb u
aKTyaJlIM3UpOBaTh npobiemy, paccmarpuBath €€
BCECTOPOHHE;

ONPENENATh LIeJIU ASSITEIbHOCTH, 331aBaTh NapaMETPhI
Y KPUTEPHUH UX JOCTIKEHUS;BBIABISITh 3aKOHOMEPHOCTH |
MPOTUBOPEYUST B PacCMaTPUBAEMbBIX (PUINYECKUX

SIBIIEHUSX

pa3pabaThIBaTh MJIaH PEHICHHs MPOOIEMBI C yUETOM
aHaJIM3a WMEIOIIUXCS MaTepUaIbHbIX M HEMaTepHUATbHBIX
pecypcoB;

BHOCHUTh KOPPEKTUBBI B JESATEIHHOCTH, OIICHUBATH
COOTBETCTBUE  pE3YyJbTAaTOB ILEJIsIM, OIEHUBATH PUCKHU
MMOCJIE/ICTBUU NCATEIBHOCTH;

KOOPJMHHUPOBATh M BBITIONHATH PabOTy B YCIOBUAX
peanpHOTO, BUPTYaJIBHOTO U KOMOWMHUPOBAHHOTO
B3aMMO/ICHCTBUS,

pa3BUBaTh KPEATHBHOE MBIIIUICHHE TPH PEIICHUN
KU3HEHHBIX MPOOIIEM.

Ba3oBble ucciienoBaTe/IbCKIE AeHCTBUA:

Bnagere HaydHOW TEPMUHOJIOTHEMN, KIHOYEBBIMU
MOHATHUSAMH ¥ METOAaMU(DU3UIECKON HAYKH;

BIIQJICTh HABBIKAMH Y4YEOHO-HCCIEIOBATEIbCKON U
MPOCKTHOM  JESITEIHHOCTH B obmactu busukn,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIIBHOMY
MTOMCKY METOJIOB PEIICHHS 3a7a9 (PU3UUECKOTO CONepKAHUS,
MIPUMEHEHHUIO PA3JIMYHBIX METOJIOBIIO3HAHMS;

TECTUPOBAHUE 110 TEME
YCTHBIN OIIPOC
KOHTpOJIbHas paboTa
JK3aMeH
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BJIAJ€Th BUJAMH JIEATEIBHOCTH IO TOJYUYEHHUIO
HOBOI'O 3HAHUS, €r0 HMHTEpIpEeTaluy, NpeoOpa3oBaHUIO U
IIPUMEHEHHUIO B pa3jMYHBbIX Y4YEOHBIX CHUTYalUsX,B TOM
quCIIe IPU CO3/1aHUH YUYE€OHBIX IPOEKTOB B 001aCTH (PU3UKY;

BBISBJISITH ~ NIPUYMHHO-CIEACTBEHHBIE  CBSI3U U
aKTyaJIM3UpOBaTh 3a/1a4y, BbIIBUIATBIUIIOTE3Y €€ pellieHus,
HaXOQUTb  apryMeHTbl JUId  JIOKa3aTelIbCTBA  CBOMUX
yYTBEp:KJICHHH,3aJaBaTh apaMeTpbl U KPUTEPUU PELICHUS;

AQHAJIN3UPOBATH [1OJIYYEHHBIE B XO/I€ PELLIEHUS 3a1a4U
pe3yabTaThl, KPUTHUECKH OLIEHUBAaTh HMX JOCTOBEPHOCTb,
IIPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHbIE 3a/1a4M B
00pa3oBaTeNbHON IS TETFHOCTH, B TOM YUCIIE IPU U3YYCHUU
(07637047

JaBaTh OLIEHKY HOBBIM CHUTYallUsM, OLIEHUBATh
PUOOPETEHHBIN OIIBIT;

yMETh  TEPEHOCHTh 3HaHWs 10  (U3UKE B
MPAKTUYECKYIO 00J1aCTh JKU3HEICITEIbHOCTH;

yMETh  MHTETPUPOBaTh  3HAHMS U3  pa3HbIX
MPEIMETHBIX 00JIaCTel; BBIBUTAaTh HOBBIE UJIEH, IPEJIaraTh
OpPUTMHAJIBHBIE MOAXO/bl U PEIEHHs;CTaBUTh IPoOIeMbl U
3aJ1a4u, JOIYCKAIOLIUE aJbTePHATUBHBIE PELLICHUS.

PabGora ¢ undgopmanueii:

BJIAQJIETh  HABbIKAMU  IIOJy4YyeHUS  HMHPOpMaLUU
(U3MYECKOT0 COAEp)KaHUSI U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEIILHO OCYLIECTBIISATh TIOUCK, aHaJIn3,
cUCTeMaTH3allul0 ¥ HMHTEepHpeTanulo  UHPOpMaLUU
Pa3IMYHbBIX BUJIOB U (POPM MPEACTABICHUS;

OLIEHUBATh JJOCTOBEPHOCTh HH(POPMALINY;

UCIIOJIb30BaTh  CpeACTBAa  MH(OPMALMOHHBIX U
KOMMYHMKAIIMOHHBIX TEXHOJIOTUIB PEIIECHUHA KOTHUTUBHBIX,
KOMMYHHMKAaTHUBHBIX U  OpPraHM3allMOHHBIX  3adad C
coOioieHMeM  TpeOOBaHUM  SPrOHOMHMKH,  TEXHUKHU
0€30MacCHOCTH, TUTUEHBI, PECYPCOCOEPEHKEHMs], TPABOBBIX U
THYECKUX HOPM, HOPM MH(OPMAIIMOHHON 0€30IacHOCTH;

co3laBaTh TEKCThl (DU3MYECKOrO COJEpKaHUS B
pa3nuyHbIX (popMaTax ¢ y4éTOM Ha3HAYEeHUs HHPOPMAITUHN U
LEJeBOM ayJAUTOpUU, BHIOMpas ONTHUMAIbHYIO (opMy
IIPE/ICTABICHNSI U BU3yaJIM3aLIUH.

OBnazieHne yHUBEPCATBHBIMA KOMMYHHKATHBHBIMA
y4eOHBIMU JEHCTBHUSIMHU:

OCYIIECTBIISATH, OOIIEHNE HAa YypoKax (DM3HKH U BO
BHE-YPOYHON MEATEIbHOCTH;, PACMO3HABATh MPEANOCHUIKH
KOH(MIUKTHBIX  CUTyallud ¥  CMSTY4aTh  KOH(IUKTHI,
Pa3BEPHYTO U JIOTMYHO H3J1araTb CBOKO TOYKY 3PEHUS C
HMCIOJIb30BAHUEM SI3BIKOBBIX

CPEICTB;

MMOHUMATh u HCITOJIL30BaTh MIPEUMYLIECTBA
KOMAaHTHOW U WHIANUBUIYATLHOW paOOThI;BEIONPATh TEMATUKY
M METOABl COBMECTHBIX JCHCTBHHA C Yy4€TOM OOIIHX
WHTEPECOB,

U BO3MOXKHOCTEH Ka)KJ0ro ujieHa KOJIJICKTHBA,
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OpPUHUMATh LEJIM  COBMECTHOM  JIeATENBbHOCTH,
OpPraHu30BBIBaTh M KOOPAMHUPOBATh JeHcTBUA MO €€
JOCTHKEHUIO: COCTAaBJIATh IUIAH JACUCTBUM, pPACIPENEIATh
POJM C y4ETOMMHEHMH YyYaCTHUKOB, 00CYAaTh Pe3yIbTaThl
COBMECTHOM paboThI;

OLIEHMBATh KaueCTBO CBOEr0 BKJIAJa U KaxJOro
yYaCTHHKA KOMaHbI B OO pe3yibTaT Mo pa3paboTaHHBIM
KPUTEPHSIM;

npeJularaTb HOBBIE TPOEKTHI, OLIEHWBATh HICH C
NO3ULIIMM  HOBHU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON
3HaYMMOCTH;

OCYILECTBIIATh IO3UTHUBHOE CTpaTeru4eckoe
MOBEJICHHUE B PA3JIMUHBIX CUTYALUSX, IPOSIBIATH TBOPUECTBO
U BooOpakeHHe, ObITh MHULIUATHBHBIM.

OBnazneHne yHUBEPCAIbHBIMH PEryJISITUBHBIMU yUeOHBIMU
NEUCTBUSIMU:

Camoopranu3anus:

CaMOCTOSITENIbHO ~ OCYIIECTBIISATh  IO3HABATEJIbHYIO
NesTeNbHOCTh B 001aCTH (PU3UKUM aCTPOHOMHHM, BBISBIATH
npoONemMbl, CTaBUTh M (OPMYJIHPOBATH  COOCTBEHHBIC
3aJauy;

CaMOCTOSITENIbHO ~ COCTaBJATh  IUJIaH  PELICHUS
pacu€THBIX M KadeCTBEHHBIX 3a/ay, IUJIaH BBIOJHEHUS
MIPaKTUYECKOH paboThl C y4ETOM HUMEIOUINXCS PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MpenoYTeHUH;

JIaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

pacuMpsATh paMKH y4yeOHOro mpeaMeTa Ha OCHOBE
JIMYHBIX IPEOYTEHU;

JienaTh OCO3HaHHBINM BBIOOp, apryMEHTHpPOBATh €ro,
OpaTh Ha ce0s OTBETCTBEHHOCTh3a PEILICHUE;

OLIEHUBATh MPUOOPETEHHBIH OIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M IPOSBICHUIO
SpYAULUN B 00JacTU (PU3UKHU, MOCTOSIHHO MOBBIIIATH CBOM
00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHATbHBIH HHTEIJICKT:

JlaBaTb OIIEHKY HOBBIM CHUTyalusiM, BHOCHUTh
KOPPEKTHUBBI B JI€ATENBHOCTb, OLIEHWBATH COOTBETCTBUE
PE3yNIbTATOB LIEISM;

BJIaJICTh HaBBIKAMU [103HABATEIbHON peQIIeKCUU Kak
OCO3HAHUSl COBEPIIAEMBIX JEHCTBHM W  MBICIHUTEIBHBIX
IIPOLIECCOB, UX PE3YJIHTATOB U OCHOBAaHMUIA;

UCIIONIb30BaTh MPUEMBI  pedIeKCUu ISl  OIEHKHU
CUTYyalluM, BbIOOpa BEpHOTOPELICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh
pELIeHNs 110 UX CHUYKEHUIO; IPUHUMATh MOTUBBI U apIyMEHTBI
APYTUX MPH aHAJIN3€E PE3yJIbTaTOB JeSATEIbHOCTH;IPUHUMATh
ceOs1, MOHMMAasi CBOM HEJIOCTATKU M IOCTOMHCTBA;

INPUHUMATh MOTHBBI M apryMEHTBl JAPYIHX IpH
aHaJIM3€ Pe3yIbTaTOB AEATEIbHOCTU;IPU3HABATh CBOE MIPaBO
U IPaBO APYTUX Ha OIIUOKH.
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B mpouecce IOCTHXKEHUS JIMYHOCTHBIX PE3YJILTATOB
OCBOCHHS TPOTPaMMbl IO (HU3UKE JJISI YPOBHS CPEIHETO
o0miero o0pa3oBaHUs y OOYYAIOUIUXCS COBEPIICHCTBYETCS

IMOIMOHAIBHBIN UHTEJUICKT, [peoIaratonmi
c(hOpMHUPOBAHHOCTH:
CaMOCO3HaHHUs, BKJIFOYAFOIIETO CIOCOOHOCTh

MOHUMAaTh CBOE OSMOLMOHAIBHOE COCTOSIHHE, BHUJETh
HAlpaBJCHUsl Pa3BUTUS COOCTBEHHOM 3MOLMOHAIBHON
cdepsl, OBIThYBEpEHHBIM B cee;

CaMOpeTyJIMPOBaHMsI, BKIIOYAIOIIET0 CAMOKOHTPOJIb,
yMEHHE NPUHUMATh OTBETCTBEHHOCTH 32 CBOE MOBEJCHHE,
CIIOCOOHOCTH ~ aJaNlTUPOBATBCSI K  OMOLMOHAIBHBIM
W3MEHEHHUSIM U TPOSBIATH THUOKOCTh, OBITH OTKPBITHIM

HOBOMY;
BHYTPEHHEH MOTHBALM{, BKJIFOYAKOUIEH CTPEMIICHHE
K  JOCTHXKCHUIO  LEIM U YCIEXy,  OINTHUMH3M,

HHUIUATUBHOCTb, YMCHHUC ﬂGfICTBOBaTB, HUCXO0OdA N3 CBOUX
BO3MOXKHOCTEI;

SMIATUH, BKJIIOYAIOIICH CIIOCOOHOCTh ITOHMMATh
OMOLMOHAILHOE COCTOSIHUE APYIUX, YYHUTBIBATH €r0 IIPH
OCYIIECTBICHUHU OOIIEHUS, CIOCOOHOCTh K COUYBCTBHIO H
CONEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIHMX CIIOCOOHOCTH
BBICTpanBaTb OTHOIICHHUAC APYTUMHU JIIOAbMU, 38,60TI/ITI)C$I,
MPOSBIISATH UHTEPEC U pa3pemiath KOH(IUKTHL.

[NPEAMETHBIE PE3VYJIbTATBI

K konny oOyuenus B 1 ceMmecTpe mnpeaMeTHbIE
pe3ynbTathl Ha 0a30BOM ypOBHE JOJDKHBI OTpa)kaTh
c(hOpPMHUPOBAHHOCTD Y OOYYAIOIINXCS YMEHHI:

JEMOHCTPUPOBATh Ha NPUMEPAX POJIb H MECTO
¢bu3uku B HOPMUPOBAHUU COBPEMEHHON HAyUYHOW KapTHUHBI
MHpa, B Pa3BUTHUU COBPEMEHHON TEXHHMKH U TEXHOJIOTHM, B
MPAKTUYECKOU JIeATeIbHOCTH JIFOCH;

YUYUTBIBaTh TPAHUIBI TNPUMEHEHUS HM3YyYEHHBIX
(bU3UYECKUX MOJIeNIeH: MaTepHallbHasi TOUKa, HHEPIIHATbHAS
cucTema oTcuéTa, abCoNIOTHO TBEPIOE TEINO, UCATBHBIN a3,
MOJICIM CTPOCHHS Ta30B, JKUIKOCTEH W TBEPABIX TeIl,
TOUCYHBIN NMEKTPUUECCKUI 3apsi/i MPH PEIICHUH (PU3UIECKIX
3a/1a4;

pacmo3HaBath (Qu3MYecKue SIBICHUS (MIPOIECCHI) U
OOBSCHSITH UX Ha OCHOBE 3aKOHOB MEXAHHUKHU, MOJICKYJISIPHO-
KUHETHYECKOMN TEOPUH CTPOEHUS BeILIECTBA u
AJIEKTPOJIMHAMHUKHN: PAaBHOMEPHOE H PaBHOYCKOPEHHOE
MpSAMOJUHENHOE JIBIKEHUE, CBOOOJHOE TMAajJeHHWe  Ted,
JBIDKEHUE TI0 OKPYKHOCTH, HWHEPIUS, B3aUMOJICHCTBUE
ten, Juddys3us, OpOyHOBCKOE JBI)KEHHE, CTPOEHUE
KUIKOCTEH W TBEPABIX TeEJ, U3MEHEHHE O00BhEMa Tell TpHU
HarpeBaHuu  (OXJIAXJCHHWH), TEIJIOBOE  pPaBHOBECHE,
WCIIapeHue, KOHAEHCAuus, IUIaBICHUE, KPUCTAJIM3alus,
KHUIIEHUE, BJIAXXHOCTH BO3/yXa, TOBBIIICHHE HaBICHUS rasza
IIPU €r0 HAarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b MEKIY

TECTUPOBAHUE I10 TEME
YCTHBIN OITPOC
KOHTpOJIbHAsA paboTa
JK3aMEH
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rnapamMeTpaMM  COCTOSIHMSI  raza B HM30Mpoleccax,
ANEKTpU3aLUs Tel, B3aUMOJICICTBIE 3apsI0B;

OMUCHIBATh MEXAaHUYECKOE JBUKEHHUE, MCIOIb3YS
¢bu3nyeckre BEIIMYMHBL: KOOpPAMHATA, IyTh, MIEpEeMELICHHE,
CKOpOCTb, YCKOpPEHHME, Macca Teja, CHJa, UMIYJbC Teja,
KHUHETUYecKass  JHeprusi,  MOTEHIHallbHas  JHEeprus,
MEXaHW4YecKas paboTa, MeXaHWYecKas MOIIHOCTh; IPH
OMMCAaHUU TPABUIBHO TPAKTOBATh (PU3NYECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYUH, WX OOO3HAYCHHSI W CAWHHIIBI,
HaXOJUTh (HOPMYJIbI, CBSA3BIBAIONINE NAHHYIO (U3UYECKYIO
BEJIMYUHY C APYTUMH BEJIUYHMHAMU;

ONKCHIBATh W3YyYEHHBIC TEIJIOBBIE CBOMCTBA TeNn U
TEIUIOBBIC SIBJICHUSA, HCIOJb3Yysl (DU3UYECKUE BEIIMYMHBIL:
JaBJICHHE Ta3a, TeMIeparypa, CpeaHss KUHeTHYecKas
SHEPTUs Xa0THYECKOTO JIBUKEHUS MOJIEKYI,
CpeIHEKBaapaTUYHasi CKOPOCTh MOJEKYJ, KOJIHYECTBO
TEIUIOTHI, BHYTPEHHSS dHEPrus, pabora rasa, KodpuIueHT
MOJIE3HOTO JIEHCTBUSI TEIUIOBOTO JBUTATENS; MIPU OMHCAHUHU
MPaBWIBHO TPAKTOBATh (U3UUYECKUN CMBICT MCTOIb3YEMBIX
BEJIMYHH, UX 0003HAYCHUS W STUHUIIBI, HAXOAUTH (DOPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (DPU3MUECKYIO BEIIUYUHY C IPYTHMHU
BEJIMYMHAM;

OMKCHIBATh HU3YYEHHBIE SJEKTPUUECKHUE CBOMCTBA
BEILIECTBA U AJICKTPUUECKHUE SIBICHUS (TIPOLIECCHI), UCTIONIB3YS
¢busnueckue BEJIMYMHBI: AIEKTPUUECKUI 3apsn,
AIEKTPUYECKOE TOJIe, HAMPsSHKEHHOCTh OIS, MOTEHIIHA,
pPa3HOCTh  NOTEHLIMAJIOB; NPU ONUCAHUU TPABUIBLHO
TPaKTOBATh (PU3UUECKUN CMBICT UCTIOIB3YEMbIX BEJTMYUH, UX
o0O3HAUeHHsT W  COUHHIBI;  YKa3biBaTh  (OPMYIIBI,
CBS3BIBAIOIIME JTAHHYI0 (DU3UYECKYIO BETUYUHY C JAPYTHUMH
BEJIMYMHAMU;

aHAJTM3UPOBATh (PU3UYECKUE TPOIECCHl U SIBJICHUS,
UCTIONB3Ysl (PU3MYECKUE 3aKOHBI M TPUHIUIBL  3aKOH
BcemupHoro tarorenus, I, II u I 3akonsl HeroTOHA, 3aK0H
COXpaHEHUsI MEXAHMYECKOM HHEPruu, 3aKOH COXPAHECHUS
WMITYJIbCA, TPHUHIMI  CYNEPHNO3UIMA  CHJI, TPHUHIUI
paBHOIIpaBuUs HMHEpLHUAIbHBIX CUCTEM oTcuéra,
MOJICKYJISIPHO-KMHETHUECKYIO TEOPHIO CTPOEHUS BEIECTBA,
ra3oBbl€ 3aKOHBI, CBA3b CpEIHEH KUHETUYECKON SHEpPruu
TEIUIOBOTO  JIBIDKEHHS ~ MOJIEKyl ¢ abCoNoTHOU
TEMIIepaTypol, TMEpBbIH 3aKOH TEPMOJUHAMUKH, 3aKOH
COXpPaHEHHUs 3JIEKTPUYECKOro 3apsaa, 3akoH KynoHa, mpu
3TOM pa3NuyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro
MaTeMaTU4eCKOe BBIpAXEHUE U  YCIOBUS (TPaHMIIBI,
00acT) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE NMPUHIIMIBI JCHCTBUS MAIlIWH,
MpUOOPOB U TEXHUYECKUXYCTPOMCTB; pa3anydaTh YCIOBHS UX
0€301acHOT0 UCMOIb30BaHMUS B IOBCETHEBHOM KU3HH;

BBIMIOJIHATH ~ OKCHEPUMEHTBl 1O  HCCIEAOBAHUIO
(bu3NyecKux SBICHUM U TPOLECCOB C HCIOJIb30BAHHEM
NpSIMBIX, W  KOCBEHHBIX  HU3MEPEHHUH, TpPHU  3TOM
dbopmynupoBaTh mpoOeMy/3agady M THUIOTE3y Y4eOHOro
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HKCHEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEIIOKEHHOTO
o0Opy/s0BaHus, MPOBOAUTH ONBIT U (HOPMYIUPOBATH
BBIBO/IBI;

OCYUIECTBIISATh NPSMbIE U KOCBEHHBIE H3MEPEHUS
(Gu3NYEeCKUX BEITUYUH, MPH 3TOM BBIOMPATH ONTHUMAJIbHBIN
croco® M3MEpeHHs U HCIOJIb30BATh H3BECTHBIC METO/IbI
OLICHKHU ITOTPELIHOCTEN U3MEPEHUN;

HCCIIEIOBATh 3aBUCHUMOCTU MEXIy (QU3NYECKUMU
BEJIMYMHAMU C MCIIOJNb30BAaHUEM IPSMBIX U3MEPEHUM, IpU
3TOM KOHCTPYHUPOBATh YCTAaHOBKY, PUKCUPOBATH PE3YJIbTATHI
MOJyYCHHON 3aBUCUMOCTH (DPM3WYECKHX BEIMYUH B BHJIE
Tabnui U rpadukoB, [enaTh BBIBOABI IO pe3ysibTaTaM
UCCIIEIOBaHMS;

coOnrofarh mpaBuia O€30MacHOro TpyAa MpHU
IIPOBEJIEHUU  MCCIEAOBaHMH B paMKax ydeOHOro
AKCIIEPUMEHTa, y4eOHO-UCCIEA0BATEIbCKON M MPOEKTHOMN
NESATEIbHOCTM €  HUCIOJb30BAaHUEM  H3MEPUTEIbHBIX
YCTPOUCTB U TaOOPAaTOPHOTO 000PYI0BAHMUS;

pemate pacy€THbIE 33/Ja4yd  C SBHO 3aJaHHOUN
(bu3n4IecKoil MOJENbI0, UCTIONB3Ys (PU3UYECKUE 3aKOHBI U
MIPUHIIMIIBI, HA OCHOBE aHAllM3a YCJIOBUS 33/1a4d BHIOUPAThH

(GU3HYECKYI0O  MOJENb, BBIICHATH  (PUINUCCKUE
BEJIMYUHBI U (QOPMYJIBI, HEOOXOAUMBIE Ui €€ pelieHus,
IIPOBOAUTH PAacUYEThl U OLIEHUBATh PEATbHOCTh MOJYyUYEHHOTO
3Ha4eHUsA(PU3NYECKON BEIMUHHBI,

pelmaTte  KauyecTBEHHbIE  3a/ayd:  BbICTpauBaTh
JIOTUYECKH HENPOTUBOPEUYMBYIO LENOUYKY PACCYKICHHUM C
OMOpOM Ha HW3YYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH W
¢bu3nyeckue sIBICHUS;

UCIOJIb30BaTh IpPU  pElIeHUWH Yy4eOHBIX 3a1ay
COBpEeMEHHbIe MH(OPMAIIMOHHBIE TEXHOJIOTHUU JUIsl TIOUCKA,
CTPYKTYpUPOBAaHHUS, HMHTEPIPETALUU U MPEJCTaBICHUS
yueOHOM M HAy4YHO-TIOMYJIIPHOM MH(POPMALIUH, TOTy4EeHHOH
U3 Ppa3IUYHBIX HCTOYHHMKOB, KPUTHUECKH aHAJIU3HPOBAThH
MoJIyyaeMyto HH(pOpMaIuIo;

OPUBOJIUTH  NpPUMEPHl BKJIaJa POCCUHUCKUX U
3apyOeXHBIX  Y4YEHBIX-QU3UKOB B  Pa3BUTHE  HAYKH,
OOBSICHEHHE MPOLIECCOB OKPYXKAIOIIEr0 MUpa, B pa3BUTHE
TEXHUKU UTEXHOJIOTUIA;

UCIIOJIb30BaTh TEOPETUYECKHE 3HaHUS M0 (U3MKe
B [TIOBCETHEBHOM KHM3HU JUIsI 0OecieueHus: 6e301MacHOCTH pU
oOparieHuu ¢ NpubopaMu U TEXHUUYECKHUMH YCTPONCTBaMHU,
JUIS  COXpAaHEHMs  3JI0pOBbsI U COONIIOJIEHHS  HOPM
HKOJIOTMYECKOT0 TIOBEJIEHUS B OKpY:KaloIlIel cpere;

paboTaTh B TpyIIEe C BBIIOJHEHHEM PA3IHYHBIX
COLIMAJIbHBIX  poJied, IJIaHUpOBaTh pabOTy  TIpyMIbI,
palnMoHaNbHO pacHpeaesaTh 00S3aHHOCTH U IUIAHHPOBATH
NeSITeIbHOCTh B HECTAHJAPTHBIX CHUTYalUAX, aJeKBAaTHO
OLIEHUBATh BKJIAJ KaXJOrO M3 YYaCTHHKOB TPYIIBl B
pelIeHre paccMaTpuBaeMon MPOOIEMBI.
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K xonmy oOyueHuss BO 2 ceMecTpe IpEeIMETHbIC
pe3yiabTathl Ha 0a30BOM YPOBHE JIOJDKHBI OTpPaXKaTh
c(OPMHPOBAHHOCTH y O0YUAIOIIUXCS YMEHUH:

JNEMOHCTPHPOBATh HAa TpUMEpax pOJb U MECTO
¢u3uku B HOPMHPOBAHUM COBPEMEHHON HAay4YHON KapTHUHBI
MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U TEXHOJIOTHH, B
NPAKTUYECKON JEATENbHOCTH JIIOAEH, IeIOCTHOCTh U
€IMHCTBO (PU3NYECKOI KapTHHBI MHPA,

YUUTBIBATh TPaHUIBI NPUMECHEHHS HM3Y4YCHHBIX
(bU3NYECKUX MOJICIICH: TOYCUHBIN AIEKTPUICCKUH 3apsil, Tyd
CBETa, TOYCYHBIH UCTOUYHUK CBETA, AJEpHAs MOJENb aToMa,
HYKJIOHHasT MOJIeJlb aTOMHOTO sipa TpH pEHICHUU
(bu3nUecKux 3a/1ay;

pacrio3HaBath (hU3HUYECKHE sIBICHHS (TIPOILIECCHI) U
OOBSICHATh MX HAa OCHOBE 3aKOHOB OJJIEKTPOAMHAMUKUA M
KBaHTOBOM  (DM3HMKH:  3JCKTpUYECKas  MPOBOIAMMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JeHCTBUS
TOKa, B3aMMOJCHCTBHE MAarHMUTOB, DJIEKTPOMAarHUTHAS
WHAYKIUS, JCUCTBHE MArHUTHOTO IOJIi HAa TPOBOIHHKC
TOKOM ¥  JBWKYIIMICS  3apsii, O3JCKTPOMAarHUTHBIC
KoJIeOaHHUsST W BOJIHBI, MPSIMOJIMHEHHOE pacIpOCTpaHECHUE
CBETa, OTpaXEHUE, TMpeIOMIICHHE, HHTephepeHIus,
nudpakius M TOJSApU3alUs  CBeTa, JHCIEPCHUS CBETa,
doroanekrpuyeckuii  dpdekr (dororddekr), cBeToBOEC
JlaBlieHHe, BO3HMKHOBEHHE JIMHEHYaTOro CcIeKTpa aToma
BOJIOpPO/I, €CTEeCTBEHHAs " HCKYCCTBEHHAsI
PaaOaKTHBHOCTH;

ONKCBHIBATh ~ W3yYEHHBIE  CBOWCTBA  BEIIECTBA
(97eKTpUYecKre, MarHUTHBIE, ONITHYECKUE, IIEKTPHUECKYIO
MPOBOJIMMOCTh PA3JIMYHBIX CpEN) U DIIEKTPOMArHUTHBIE
ABJICHUs (IIPOLIECChI), MCMONb3Yysl (PU3NYECKHE BEIMYUHBI:
QNIEKTPUUYECKUI  3apsii, CWiIa TOKa, DJIEKTPUYECKOe
HanpsDKeHHe, HJIEKTPUYECKOE CONMpPOTHBIEHUE, pPa3HOCTh
MOTEHINAJIOB, DJJIEKTPOABIDKYIIasi Ccuia, paboTa TOKa,
MHIKIWs MarHUTHOTO TOJisl, cuiiaAwmmepa, cuna JlopeHia,
WHAYKTUBHOCTh KATYIIKH, OHEPIHUsS JJIEKTPHUECKOTO U
MarHuTHOTO TIOJIeH, MepuoJl M YacToTa KojeOaHuil B
Koye0aTeIbHOM KOHTYpE, 3apsii U CHja TOKa B Ipolecce
rapMOHUYECKUX 3JIEKTPOMArHUTHBIX KOJIeOaHUH, POKyCHOE
paccTossHHEe W ONTHYeCKas CWJIa JIMH3BI, TPU OINUCAHHUU
MPaBUILHO TPAKTOBATh (PM3UYECKHIA CMBICT HCIOIb3YEMbIX
BEJIMYMH, UX 0003HAYCHUS U SMHUIIBI, YKa3bIBATh (DOPMYIIBL,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEUUMHY C APYTUMHU
BEIIMYMHAMU;

ONUCHIBATh M3YYCHHBIE KBAaHTOBBIC SBICHUS W
MPOIECCHl, WCTONB3ysS (DU3MUYECKHE BEITMYMHBL: CKOPOCTH
ANIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI U 4YacTOTa CBETa,
SHEPIUsH UMITYJIbC (OTOHA, IEPHO TOTypaciaaa, SHEPTus
CBSI3M aTOMHBIX SIJIEP, TIPU OMMCAHUMIIPABUIBHO TPAKTOBATH
Gu3NYEeCKU  CMBICIT  WCIONB3YEMBIX  BEIWYHH, WX
0003HAYCHHUsS U EIMHUIIBI, yKa3bplBaTh  (OpMYJIHI,
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CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMYHHY C IPYTUMHU
BEJIMYMHAMU, BBIUUCIISTH 3HaUeHUE (PU3NYECKON BETUNUHHBL;

aHAM3UPOBaTh (DU3UYECKHE TPOLECCHl U SBICHUS,
UCIOJNb3Ysl (hU3HUECKHUe 3aKOHBIM MPUHIMIBL: 3aKoH OMa,
3aKOHBI IIOCJIE0BATENBHOIO U MAPAJUIEIBHOTO COSUHEHUS
MIPOBOTHUKOB, 3aKOH Jxoyns—Jlenua, 3aKOH
JJIEKTPOMArHUTHOM HWHAYKLUHU, 3aKOH IPSIMOJIMHEHHOTO
pacnpocTpaHeHUs CBETa, 3aKOHBI OTPAKEHUS CBETa, 3aKOHbI
IIPEJIOMJIEHUSI ~ CBETa, ypaBHEHME  OWHIITEWHa  JUIS
dbotodddekra, 3aKOH COXpaHEHUS DHEPTHHM, 3aKOH
COXPAHEHHUS UMIIYJIbCA, 3aKOH COXPAHEHUS JIEKTPUUYECKOIO
3apsifia, 3aKOH COXpPAHEHHUsS MAacCOBOTO YHCIA, MOCTYJIaThl
bopa, 3aKkoH paznoakTUBHOIO pacnaaa,lpyd 3TOM pa3inyaTh
CIIOBECHYIO (hOPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTU4YeCcKOe
BBIPAKEHHUE U yCIIOBUS (TpaHUILIbl, 00JIaCTH) IPUMEHUMOCTH;

ONpeeNsATh HANpaBlIEHUE  BEKTOpa  HMHIYKIUU
MarHMTHOTO II0JI1 IPOBOJHUKAC TOKOM, CHIIbI AMIiepa U
cunbl JIopeHua;

CTPOUTh M OMNHCHIBATH M300pakeHHE, CO3/1aBaeMOe
IJTIOCKUM 3€pKajioM, TOHKOW JINH30M1;

BBIMIOJHATh  OKCIEPUMEHTHl O  HCCIIEJOBAHHIO
(Gu3NYeCKUX SBICHUH W TIPOIECCOB C HCIOIH30BAHUEM
OpsMBIX, M  KOCBEHHBIX  HW3MEpPEHHWil: TpH  3TOM
dbopMypoBaTh MpoOeMy/3agady W THIIOTE3y y4eOHOTO
HKCHEpUMEHTa, OOUpPaTh YCTAHOBKY M3 NPEAJIOKEHHOIO
o0Opy/s0BaHus, MPOBOAUTH ONBIT U (HOPMYJIUPOBATH
BBIBO/IbI;

OCYLIECTBIISATh NPSMbIE U KOCBEHHBIE H3MEpPEHUS
(Gu3MYEeCKUX BEIUYUH, NPU 3TOM BBIOMpPATh ONTHUMAIbHBIN
croco®d M3MEpEeHUsT U HCIOJIb30BATh W3BECTHBIE METO/IbI
OLIEHKH NOTPEIIHOCTEN U3MEPEHNI;

UCCJIEIOBaTh 3aBUCUMOCTH (U3NYECKUX BEIMYUH C
HCIOJIb30BAHUEM  MPSMBIX ~ M3MEPEHHMH: IpU  ITOM
KOHCTPYUPOBaTh YCTaHOBKY, (UKCHUPOBATH PpPE3yIbTAThl
MOJyYeHHON 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BHUJE
Tabnui U rpadukoB, MenaTh BBIBOABI MO pe3yibTaTaM
HCCIIEIOBaHMS;

coOnrofarh TmpaBuia O€30MacHOro TpyAa IpHU
NPOBEJICHUU  HCCIEIOBAaHMI B  pamMkKax ydeOHOro
AKCTIIEPUMEHTa, Y4eOHO-UCCIIeNOBATEILCKOW M TMPOEKTHOM
JEATEIBHOCTH €  HCIOJb30BAaHUEM  HM3MEPHUTEIBHBIX
YCTPOUCTB U TaOOPAaTOPHOTO 000PYIOBAHMS;

pemars pacdy€THBIE 3aJauyd  C SBHO 33JaHHOU
¢bu3nuecKkoil MozebI0, UCIONB3Ys (U3NYECKUE 3aKOHBI U
MPUHIUIBI, HA OCHOBE aHAIM3a YCJIOBHUS 3aJjauyd BHIOUpPATh
(bu3NYecKy0 MOJieNb, BBIACIATh (PU3NUECKHE BETUUYMHBI U
bopmynbl, HeoOXOAMMBIE [UIg €€ pelIeHHs, MPOBOAUTH
pacuéThl U OLEHUBATh PEAIbHOCTh MOJYYEHHOTO 3HAYEHUS
(bU3MYECKON BETUYNHBL;

pemiaTe  KauyecTBEHHbIE  3a/ayd:  BbICTpauBaTh
JIOTUYECKH HENPOTHMBOPEUYMBYIO LIENOUYKY PACCYKICHHM C

47




ONOpPOM Ha H3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
¢bu3nyeckue sBICHUS;

UCTOJIB30BaTh MpPU  PELICHUHM YYeOHBIX 3a/1ad
COBpPEMEHHbIE MH(OPMAIMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA,
CTPYKTYpUPOBAaHUS, MHTEPIPETALUU U IPEICTaBICHUS
y4eOHOI U Hay4YHO-NIOMYJIAPHOM MH(POPMALIUK, TTOTy4EHHON
U3 Ppa3IUYHbIX HMCTOYHMKOB, KPUTHUECKH aHAIU3HPOBAThH
[OJIy4aeMyto HH()OpMaLHUIo;

OOBSICHATH PUHIIMITEI ICHCTBHS MAIIUH, TPUOOPOB U
TEXHUYECKMX  YCTPOWCTB,  pasziauuyaTb  YCJIOBUSA  MX
0€30IaCHOTO UCIOJIb30BAHNUS B IIOBCEIHEBHON KU3HU;

OPUBOAUTh  NPUMEPBHl BKIAAAa POCCUMCKUX MU
3apyOe)KHBIX YYEHBIX-QU3UKOB B pa3BUTHE HAyKd, B
00BSICHEHHE NPOLIECCOB OKPY’KAIOLIET0 MHUpa, B pa3BUTHE
TEXHUKUU TEXHOJIOTU;

UCIOJIb30BaTh TEOPETUYECKHE 3HaHUS 1O (u3uKe
B IIOBCEHEBHOM KU3HHU /17151 o0ecnieueHrs 0€3011acCHOCTH IPU
oOpamieHnu ¢ MpudopaMu U TEXHUYECKUMHU YCTPOHCTBaMH,
JUIE  COXPaHEHMs  3JI0pOBbsi U COOJNIIOJIEHHS  HOPM
9KOJIOTUYECKOTr0 ITOBEICHUS B OKPYKAIOLIEH cpele;

paboTaTh B TIpyINIe C BBIIOJHEHUEM Pa3IMYHBIX
COLIMAJBHBIX  poJieH, IUIaHUPOBaTh pabOTy  TIpyMIbl,
palMoHAIBHO pacHpeAessaTh 00f3aHHOCTUM U IUIAHMPOBATH
NeSTEIbHOCTh B HECTAHJAPTHBIX CUTYalUAX, aJCKBATHO
OLICHMBATh BKJIAJ KaXJOrO U3 YYaCTHUKOB TpPYIIIbl B
peleHe paccMaTpuBaeMoi MpoOIeMBI.
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