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1 TACHOPT PABOYEN TPOT'PAMMBI YYEFHOI'O IIPEJIMETA
OVYIIL.06 ®usuka
1.1 Oo6aacTb npuMeHEeHHUs POrPaMMbI

Peanusamnus cpennero obmero oopaszoBanus B npenenax OIl CIIO nmo mporpamme
IIOATOTOBKM  CIIEMAIMCTOB  cpeaHero  3BeHa 1o cnennanbHoctH  09.02.07
WNupopmarmonnsie cucteMbl U mporpamMmmupoBanue B cooTBeTcTBuu ¢ ®I'OC CIIO mo
cnermaiabHOCcTH 09.02.07 MH(OpMaIiMoHHBIE CUCTEMBI M TIPOTPAMMHPOBAHUE, C YIETOM
TpeboBanuii @OI'OC cpeanero obmero o0pa3oBaHusl, YTBEPKACHHOTO MPUKA30M
Munobpuayku Poccum ot 17.05.2012 Ne 413 wu ¢enepanpHON 00pa3oBaTEIbHON
MIpOrpamMMBbl, YTBEPKIAECHHOM prka3zoM Munnpocsemenus Poccuu ot 23.11.2022r. Ne1014;

1.2 Oo6mas xapakrepuctuka yyeoHoro npeamera OYIL.06 ®u3uka

®du3rka Kak Hayka o HauOosee OOIIMX 3aKOHAX MPUPOJbI, BBICTYIAas B KayeCTBE
y4eOHOro MpeaMeTa, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HAHUN 00 OKpPYXKarolleM
mupe. Kypc ¢uzukum — cucremMooOpasyromuil Jjii €CTEeCTBEHHO-HAy4YHBIX YYEOHBIX
MIPEAMETOB, MOCKOJBKY (PU3UYECKHE 3aKOHBI JIeKAT B OCHOBE IPOIIECCOB U SBIICHUM,
M3ydyaeMbIX XUMHUEH, Owuonoruei, Qusnueckoi reorpadueid U aCTPOHOMHEI.
Hcnonp30BaHue M aKTUBHOE NMpPUMEHEHHE (PU3MUECKHX 3HAHUM ONpPENeInIO XapakTep U
OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTH B c(hepe IHEPreTUKH, TPAHCIIOPTa, OCBOCHHUS
KOCMOCa, TOJYYEHHUs] HOBBIX MaT€pUaIOB C 3a/laHHBIMU CBoiicTBamu. M3yueHue ¢usuku
BHOCUT OCHOBHOW BKJaad B (OPMHUPOBAHHME €CTECTBEHHO-HAYYHOM KapTUHBI MHpa
oOyuatomerocsi, B (OpMUpPOBaHME YMEHUN NMPUMEHATh HAYYHBI METOJ MO3HAHUS TpU
BBITIOJTHEHUH UMHU YUEOHBIX UCCIIeI0BAaHUM.

B ocHOBY Kkypca Gu3MKU A YPOBHSI CPEAHETO OOIIEro 00pa3oBaHuUs MOJOXKEH P
U, KOTOPbIE MOXHO PACCMATPUBATh KAK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoess yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEPILIEHHBIM, OH COAECPKUT MaTEpHall U3 BCEX Pa3JeiIoB (PU3UKH, BKIIOYAET KaK BOMPOCHI
KJIACCUYECKOM, TaK U COBPEMEHHOMN (PU3HKHU.

Hoes cenepanuszayuu. B cOOTBETCTBUU C HEM MaTepuasl Kypca (pu3nku oObeauHEH
BOKpYT (u3nueckux Teopuid. Begymmm B kypce siBisieTcs: popmMupoBaHue MpeaCTaBICHHN
O CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEILIECTBE U TOJIE.

Hoesa  eymanumapuszayuu. EE peanuzanusi mOpenanoyiaraeT — HUCIOJIb30BaHHE
IYMaHUTapHOTO MOTEHLKada (U3NYECKON HAyKH, OCMBICIICHUE CBS3U Pa3BUTHUS (PU3MKHUC
pazBuTMeM oOmlIecTBa, a TakkKe C MHPOBO33PEHUYECKHUMH, HPABCTBEHHBIMU U
AKOJOTUYECKUMHU MPOOIEMaMHU.

Hoesa npuxnaomnoii nanpasnennocmu. Kypc (usuku mpennosiaraeT 3HaKOMCTBO C
IIUPOKUM KPYTOM TEXHMUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHHM HM3YyUYEHHBIX TEOPHUM U
3aKOHOB.

Hoes sxonoeuzayuu peannsyeTcsi MOCPEICTBOM BBEJAECHUS 3JIEMEHTOB COJEpkKaHUS,
MOCBSIIEHHBIX SKOJOTUYECKUM ITPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHBIC pa3BUTHEM
TEXHUKM M  TEXHOJOrMH, a Takke O0OCyXJeHuss mpoOjeM  paluoOHAIbHOIO
IPUPOAOIIONB30BAHUS U SKOJIOTUYECKON OE30MaCHOCTH.



Crep’HEBbIMU 3JIEMEHTaMHU Kypca (PU3MKM HAa YPOBHE CPEIHEro OOIIEro
oOpa3oBaHusl SABJISAIOTCS (u3nueckue teopur (HopMHUpOBaHHE MPEACTABICHUN O
CTPYKType MOCTPOEHUsI GU3NYECKON TeOpuH, posid GyHIaMEHTAIBHBIX 3aKOHOB H
MIPUHITUTIOB B COBPEMEHHBIX MTPEICTABICHUSIX O PUPO/IC, TPAHHUIIAX MPUMEHUMOCTH
TEOPHIA, ISl OTIMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUI U IIPOLIECCOB).

CucTeMHO-eSTEIbHOCTHBIN TOJIX0/] B Kypce (PU3UKU pean3yeTcs: Mpexke
BCEro 3a CYET OpraHU3aldH 3KCIEPUMEHTATBHOU AESITEIBHOCTH O0YyYarOIIUXCH.
Jl1st 6a30BOTOYPOBHSI Kypca (PU3UKH — 3TO UCTIOIB30BAHUE CUCTEMbI (DPOHTAIILHBIX
KpPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U Ja0OPATOPHBIX padOT, KOTOPHIE B MPOTpaMMe
no Qu3uke OObEAMHEHBI B OOIIMNA CHHCOK YYEHMUYECKHX MPAKTHUUYECKHX paldoT.
Boijenenrie B yKa3aHHOM IIepeyHE JIaDOpaTOPHBIX padoT, MNPOBOAUMBIX IS
KOHTPOJISL U OLICHKH, OCYILIECTBIISIETCS y4aCTHUKaMU 00pa30BaTeNbHOTO
npolecca HUCXols M3 OCOOCHHOCTEM IUIAHMPOBAHMSI M OCHAILEHUS KaOMHETa
¢usuku. Ilpu 3TOM obOecneunBaeTCsi OBIAACHUE OOYYAIOIIUMUCA YMEHUSIMU
IIPOBOJUTh KOCBEHHBIE H3MEPEHHsI, HUCCIEAOBAaHUS 3aBUCUMOCTEN (PU3MUECKHX
BEJIMYMH U TIOCTAHOBKY OIBITOB IO MPOBEPKE MPETOKEHHBIX THIIOTE3.

bonpmioe BHMMaHWE yaenseTcs pPEIICHUI0 PAacYETHBIX M KAa4eCTBEHHBIX
3anay. [lpu 3TOM Ayid pacd€THBIX 3a/7a4 NPUOPUTETOM SIBJIIOTCS 33Ja4d C SIBHO
3aJIaHHOM (PU3UYECKOI MOJIEIIBIO, TTO3BOJISIFOIINE TPUMEHSATh U3YUYEHHBIE 3aKOHBI U
3aKOHOMEpPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpUpYys 3HAHUS W3
pa3HbIX pasnenoB. [ KauyecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJISIFOTCS 3aJIaHUS Ha
OOBSICHEHHE NPOTEKaHUsl (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKPY’KaIOLIEH
KU3HH, TpeOyromue BbIOOpa (U3MYECKON MOJENH JUIsi CUTyalluu MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ tpeboanusimu DPI'OC COO x wmarepuaibHO-
TEXHUYECKOMY 00eCIeYeHHI0 y4eOHOTO mporiecca 0a30BbIil ypOBEHB Kypca PU3UKH
Ha YpOBHE CpeaHero oliiero oOpa3oBaHUsl JOJKEH H3y4aTbCS B YCIOBHUAX
MPEIMETHOrO0 KaOWHeTa (PU3HKM WIM B YCJIOBUSAX HHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOro IMKiIa. B kaOuHeTe (DU3MKU JOKHO OBITh
HeoOXouMoe JiabopaTopHoe OOOpYyIOBaHWE [Jis BBHITIOJIHEHUS YKa3aHHBIX B
nporpamMme no (pU3MKe YYEHUYECKHX MPAKTUYECKUX padOT U JAEMOHCTPALMOHHOE
o0opy1oBaHUE.

JleMoHcTpaniuoHHOe 00O0pyoBaHue (QopMHUpyeTcss B COOTBETCTBHM C
OPUHITUTIOM MHWHUMAJIBHON JOCTATOYHOCTH ©  OOECIEYMBAET IMOCTAHOBKY
MEPEUNCICHHBIX B TMpOrpaMMe M0 (U3UKE KITIOYEBBIX JEMOHCTpAIMM IS
WCCJICMOBAHMUSI  MU3Yy4Yae€MbIX  SIBIGHUA W  TPOIECCOB, OMIUPHUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TTPUMECHECHHIA.

JlabopaTopHoe 00OpymOBaHME ISl YYCHHYECKHX MPAKTUYECKUX padoT
dopMupyeTcss B BUIEC TEMaTUYECKUX KOMIUIEKTOB M 0OecredrBaeTcsi B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TeMaThyeckue KOMILUIEKThI
7a00paTOPHOTO O0OPYNOBAaHUS JOKHBI OBITh MOCTPOEHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U LHU(PPOBBIX MPHUOOPOB, a TaKKe KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJI€ LIMPPOBBIX TAOOPATOPUIA.



1.3 Heau uzyvyenust yueonoro npeamera OYIL.06 dusuka

OCHOBHBIMH LIETISIMUA M3Yy4eHHs] (PU3UKH B OOIIEM 0Opa30BaHUM SBIISIFOTCS:
dbopMHpoOBaHUE HMHTEpPECAa M CTPEMIICHHS OOYYaIOIIUXCS K HAYYHOMY U3YUYEHUIO

IPUPOBI, PA3BUTHE UX UHTEIJUIEKTYAJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN;

pa3BUTHE MPECTABICHUNA O HayYHOM METOJE MO3HaHUS U (POPMUPOBAHUE
MCCIIEI0OBATENIbCKOTO OTHOLICHUS K OKPY’KAIOIIUM SIBICHUSIM;

dbopMHpOBaHKE HAYYHOI'O MUPOBO33PEHUS KaK pe3yJibTaTa U3y4YEHUsI OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMupoOBaHUEC YMEHHI OOBSICHATH SIBJICHUS C UCITOJIB30BAaHUEM (DHU3UIECCKUX
3HAHUM U HAYYHBIX JOKA3aTEIIbCTB;

dbopMupoBaHUE NPEACTABICHUNA O poOiau (PU3MKKA i1 PA3BUTHUS JIPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHHM.

JlocTrkeHrue HTUX Iesieil 00ecTieunBaeTCs PEIICHUEM CIEAYIONINX 3aa4uB
mpoliecce 3ydyeHust Kypca (U3UKu Ha YPOBHE CpeTHEro 0011ero 0opa3oBaHus:

NpUOOPETeHNE CUCTEMbl 3HaHUI 00 00IMMX (HU3HMUECKHX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (DU3UKY U DJIIEMEHTHI acCTPOPU3UKH;

dbopMHpoBaHrE YMEHUI NPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIS1 O0OBSICHEHUS
bu3nYecKuX SBICHUNM B MPUPOJE U JJISI NPUHATHS MPAKTUYECKUX PEHICHUM B
ITIOBCEJHEBHOM KU3HU,

OCBOEHHE CMOCOOOB pEIICHUS] Pa3IMYHbIX 3aJad ¢ SBHO 3aJaHHOMU
dbu3nyecKkoil MOJIENbI0, 3ajJad, MOAPa3yMEBAIOIIUX CAMOCTOSITEIBLHOE CO3aHue
(dbu3nYecKoi MOJIeN,aICKBATHON YCIOBUSM 3a/1auu;

MOHMMaHUEe (PU3NUYECKUX OCHOB U NPHUHIUIIOB JEUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOILIECCOB, UX BIUSHUS HA OKPYIKAIOIIYIO CPENY;

OBJIAJICHUE METOJaMH CaMOCTOATENIBHOIO IUIAHUPOBAHUS W MPOBEICHUS
bU3MYEeCKUX OKCMEPUMEHTOB, aHalIM3a MW HUHTEpHpeTanuu  UHGOpMAaIH,
ONPEAEIECHUS JOCTOBEPHOCTH MTOJYYEHHOIO PE3YJIbTATa,;

CO3/IaHUE YCIIOBUM U1l PA3BUTHUSL YMEHUM MPOEKTHO-UCCIIENOBATEIbCKOU,
TBOPUYECKOU JIESITEIIHOCTH.

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

VYyeoOnsiii npeamer Ousnka sBisieTcsl y4eOHbIM MPEAMETOM 00s3aTeIbHON
npenmetHorr obmactu  «EctectBennbie Haykm»y DPI'OC  cpemnero oOiero
oOpa3oBaHUs.

B yde6nom mnane IITICC3 yueOHbIil mpeamer Pusnka BXOIUT B COCTaB
00111e00pa3oBaTeIbHBIX YYEOHBIX TPEIMETOB.

[Iporpamma no ¢u3MKe BKIIOYAECT:
IJIaHUPYEMBbIE pe3yJIbTaThl OCBOEHUS Kypca (U3UKK HAa 6a30BOM YPOBHE, B TOM
YHClie IPeIMETHBIE Pe3yJIbTaThl 10 ToAaM 00yUYEeHMUS;

coaepkanue yueonoro npeamera «dDusukay mo rogam o0ydeHHs..



2 INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
HPEIMETA OVYIIL.06 ®usuka

JINYHOCTHBIE PE3YJIBTATBHI

JIM9HOCTHBIE pe3yIbTaThl OCBOEHUS yIeOHOTO TIpenMeTa « DU3nKay JOIKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIUXCS PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUEHTAIMl, TMO3UTHUBHBIX BHYTPEHHUX  YyOEXKIEHUH, COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHUUCKOTO OOIIECTBA, pPACIIUPEHUE KUZHEHHOIO
OTbITA U OMBITAJEATEILHOCTH B MPOLIECCE pealn3allid OCHOBHBIX HANpaBlICHUMN
BOCIIMUTATENBHOUN €S TEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3ZUIIMKU O0YUYaOIIETOCs Kak aKTUBHOTO
MOTBETCTBEHHOIO YJIEHA POCCUHUCKOTO OOIIECTBRa;

MPUHATHE TPAJUIMOHHBIX  OOIIEUETIOBEYECKMX TIyMAaHUCTHUUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIILHOCTh B MHTEPECaX TPa)kJIaHCKOIO
o0l11ecTBa, y4aCTBOBATh B CAMOYMPABJICHUU B 00pa30BaTEIbHON OpraHU3aIINY;

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

TOTOBHOCTh K TYMaHUTapPHOU W BOJIOHTEPCKOU JNEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU rpak1aHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

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

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

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

OCO3HAHME JTUYHOTO BKJIa/Ia B TOCTPOCHUE YCTONYUBOTO OYIyIIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIKOYAs JCTETUKY HAYYHOIO
TBOPYECTBA,IPUCYIIIETO (U3HUECKON HAYKE;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEpPEC K pa3nyHbIM cdepam MpoPecCHOHAIBHON NesATeIbHOCTH, B TOM
YHUCJIe CBSI3aHHBIM C (PU3UKON M TEXHUKOU, yMEHUE COBEPIIIATH OCO3HAHHBIN BHIOOD
Oyymieit mpodeccun 1 peain30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIC TJIAHbL;

TOTOBHOCTh M CIIOCOOHOCTBH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JIACTH
(buU3MKUHA TPOTSKEHUU BCEH JKU3HU;

6) 3K0JIOrNYeCcKOro BOCIUTAHUSI:

c(hOpMHUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYPhl, OCO3HAaHUE TJI00ATHLHOTO
XapaKTepasKOJIOTUYECKUX MPoOIIeM;



IUTAHMPOBAHUE W OCYIIECTBICHHE ICHCTBUI B OKpYJXKalolIeH cpene Ha
OCHOBE3HAHUS I1eJIeH YCTOWYUBOTO Pa3BUTHS YEIIOBEUECTBA;

Pacmipenue ombiTa NESATETBHOCTH SKOJOTHYECKOW HANpPaBICHHOCTH Ha
OCHOBEHMMEIONTUXCS 3HAHUMN 10 (PU3HKE;

7) HEeHHOCTH HAYYHOT 0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3NUECKON HAYKU;

OCO3HaHWE IICHHOCTH HAyYHOW JCsITeIbHOCTH, TOTOBHOCTH B IIPOIECCE
U3y4eHUS (PU3UKH OCYIIECTBIISTh IPOSKTHYIO M UCCIICIOBATEIBCKYIO ICITEITLHOCTD
WHIUBUIYAIBHO U B TPYIITIE.

METAINPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIEe y4eOHbIE TeiiCTBUSA

Ba3oBble 1oruvyeckue 1eHCTBUS:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATH W aKTyallu3UpoBaTh  MpoOliieMy,
paccMaTpuBaTbeE BCECTOPOHHE;

OMPENENATh 1EIN JIEeATeIbHOCTH, 3aJaBaTh IMapaMeTpbl U KPUTEPUU HX
JIOCTHKCHUS; BBISIBIISAIT 3aKOHOMEPHOCTH M TPOTHUBOPEUMS] B PAaCCMaTpPUBAEMBIX
buznyecKux

SBJICHUSAX;

pa3pabaThIBaTh IJIaH PEIICHHS MPOOJIEMBI Cy4€TOM —aHAll3a HWMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBbI B  JICSITEIBHOCTh, OIIEHUBaTh COOTBETCTBHUE
pPE3YyJIbTATOBIENSAM, OLEHUBATh PUCKH MOCIIE/ICTBUIN JEATEIbHOCTH;

KOOPJIMHUPOBaTh U  BBIMOJHATH pabOTy B  YCIOBHUSX peajbHOTO,
BUPTYaJIbHOTO MKOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUU KU3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBarejbcKne J1eiicTBUA:

Bnagers Hay4HON TEPMHUHOJIOTHEN, KITFOUEBBIMU MTOHATUSMHU U METOIAMU
bu3nUecKoil HayKH;

Bianetrs HaBbIKaMK y4eOHO-HCCIIEI0BATEIHCKON U MPOESKTHOM JIeITeIbHOCTU
B 00J1acTh (PU3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY
METOJ/IOB pEIIeHUs 3a1ad (PU3NYECKOTO COJAEpNKaHUsS, MPUMEHEHHUIO Pa3IMYHBIX
METOJOBIIO3HAHUS;

BJIAJICTh BUJAMH JICSITEIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHHWS, €ro
WHTEPIpETAlU, TPEeoOpa3oBaHUI0O M TPUMEHEHUI0O B PAa3IMYHBIX y4eOHBIX
CUTYaIMsIX,B TOM YHCIIC TIPH CO3aHUH YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBIABJISITh MPUYMHHO-CIICJICTBEHHBIE CBS3M M aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTAThIUIIOTE3Y €€ PEIICHNUS, HAXOAUTh apTyMEHTHI JIJIs JJOKa3aTeIhCTBA CBOUX
YTBEPKIEHUI,3a1aBaTh IapaMeTPbl U KPUTEPUU PELICHUS,

aHaJM3UpPOBaTh TMOJYYEHHbIE B XOAE pELICHHUS 3aJaud pe3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;



CTaBUTb U (OPMYJIMPOBATH COOCTBEHHBIE 33aJaud B 00pa30BaTEIbHON
JESITEIbHOCTH, B TOM YHUCJIE TIPH U3YYCHUH (PU3UKH;

JaBaTh OI[CHKY HOBBIM CUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIH OIIBIT;

YMETh TEPEHOCUTh 3HaHUA 10 (U3MKe B NPAKTHUECKYIO 00JIacTh
KU3HECSITSIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTEHl; BBIIBUTATD
HOBBIE UJIEH, TpeJyIaraTh OPUTHHAIBHBIC TOAXOAbI U PEIICHUS;CTABUTh MPOOIEMBI
Y 3aJ1a4H, I0IyCKAIOIINE albTePHATUBHbBIC PELICHMS.

Pab6ora ¢ undopmanueii:

BJIA/IETh HAaBbIKAMU MOJY4YEHUS MHPOpMAUU (PU3NYECKOTO COACPKAHUS U3
UCTOYHUKOB PpAa3HBIX THUIIOB, CaMOCTOSITEILHO OCYIIECTBJISATh IIOUCK, aHAJIN3,
CUCTEMATH3allMI0 U HHTEpIpeTaluio MH(OPMALUK Pa3IUYHbIX BUAOB U (opM
IpECTaBICHNUS;

OLICHMBATH JIOCTOBEPHOCTh HH(OPMAIINH;

HCIIONIb30BaTh  CpeAcTBa HMHGOPMAIMOHHBIX M KOMMYHHMKAIIHOHHBIX
TEXHOJOTHI B PEIICHUN KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX W OpPTaHH3AI[MOHHBIX
3a/1auc COOII0/ICHUEM TPeOOBAHUI A)PTOHOMUKH, TEXHUKH OE30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX U STUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0e301acHOCTH;

CO37aBaTh TEKCThl (PU3NYECKOTrO COAEpPKAaHUA B Pa3IUYHbIX (opmarax ¢
y4€TOM Ha3zHayeHHs] THPOPMAIIMHU U LIEJIEBOU ayJUTOPHH, BBIOUPAst ONTUMAIbHYO
(dbopMy npeAcTaBlIEHUS U BU3yAIU3ALIHH.

KomMMyHuKaTHBHBIE YHHBepCAJIbHbIE y4eOHbIEe [eiiCTBHA:

OCYIIECTBISATh OOIIEHHEe Ha Yypokax GU3NKK W BO BHE-YPOUYHOU
NeSATEeILHOCTH;, PACIIO3HABATh MPEINOCHUTKA KOHPIMKTHBIX CUTYaIlMil U CMTYaTh
KOH(JIMKTBI; pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOK TOYKY 3pEHHUS C
WCIIOJIb30BaHUEM SI3BIKOBBIX

CPE/CTB;

MMOHUMATh W UCTIOJB30BaTh MPEUMYIECTBA KOMAHJAHOW W WHAUBUIYaTHHOU
paboTHI; BELIOUPATh TEMATHKy U METOIbl COBMECTHBIX JCUCTBUN C Y4E€TOM OOIIUX
HWHTEPECOB,

¥ BO3MOXKHOCTEM Ka)KJI0TO YJIeHA KOJIJIEKTUBA;

MPUHUMATh 1EJIM COBMECTHOM  JIESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHHUPOBATH JACHUCTBUS 110 €€ JIOCTHUKCHHUIO: COCTAaBJIATh IUIAH JICMCTBU,
pacnpenensiaTh Poau ¢ Y4ETOM MHEHUN YYaCTHUKOB, OOCYXIaTh pe3yJbTaThI
COBMECTHOM pabOTHI;

OIIEHMBAaTh KA4eCTBO CBOEr0 BKJAJla M KaXJOTO Y4YaCTHHKAa KOMaHJIbl B
001Ut pe3yNbTat Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeayiaraTh HOBBIE MPOEKTHI, OLECHUBATh HJIEH C TO3WLHUM HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIATh TO3UTUBHOE CTPATETMUECKOE TMOBEACHUE B PA3ITUUYHBIX
CUTYALMSIX, IPOSIBIISITH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIUATUBHBIM.

PeryisiTuBHbIE YHUBepcaJbHbIe Y4eOHbIE [eiicTBUS
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Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATEIbHYIO JEATEIbHOCTh B 001acTH
GuU3MKN U acCTPOHOMHHM, BBISBIATH NPOOJIEMBI, CTaBUTh U  (OPMYIUPOBATH
COOCTBCHHEBIC 3a1a4H;

CaMOCTOSITENIbHO COCTaBIISITh IUJIAH PEIICHUS PACUETHBIX M KauyeCTBEHHBIX
3aJ]1a4, MJIaH BBIMOJIHEHUS MPAKTUYECKOU pabOThI C YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MIPEANIOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLIUsIM;

paciupsaTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUIH;

JelaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpOBaTh €ro, OpaTrh Ha cels
OTBETCTBEHHOCTbH3a PEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

CHocoOCTBOBAaTh (POPMUPOBAHUIO M TPOSIBICHUIO JPYyAMLIMNA B 00JacTH
(bu3KKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHB.

CaMOKOHTPOJIb, SMOIIUOHATbHBI HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTD,
OLICHWBATh COOTBETCTBUE PE3YIbTATOB IEISIM;

BIIQJICTh HAaBBIKAMHM  TIO3HABATEIbHOW  pe(pIEKCHH KaK  OCO3HAHUSA
COBEpIIAEMBIX JCHCTBHI UM MBICIUTEIBHBIX TPOIECCOB, HUX pE3ylbTaTOB U
OCHOBAaHHUII;

UCIIOJIb30BaTh MPUEMBI pedIEKCUU [T OLICHKH CUTYyallud, BbIOOpa BEPHOTO
peleHus;

yYMETh OIICHUBAThb PHUCKM WU CBOEBPEMEHHO IPUHUMATh pPELIEHUs MO0 HX
CHIJKEHUIO; IPUHUMATh MOTHUBBI M apryMEHThI APYTUX MpPHU aHAINU3€ Pe3yJbTaToB
JeSITeIbHOCTH; IPUHUMATh ce0sl, TOHUMAasi CBOM HEJJOCTATKU U JOCTOMHCTBA;

OpUHUMATh MOTHBBI M apryMEHThl JApPYTrUX MpU aHaiu3e pPe3yJbTaTOB
JeSITeTFHOCTH; IPU3HABATH CBOE MPaBO M MPABO APYTUX HA OIMINOKH.

B mporecce gocTrkeHHs TMYHOCTHBIX PE3YJIBTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3uMKe IsI YPOBHS CpPEAHEro oOmero o0pa3oBaHus Yy OOyYaromuxcs
COBEPIICHCTBYETCS HMOIIMOHATBHBIHI WHTEIJICKT, MpeInoJararomui
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHU, BKIIFOUYAIOIIETO CIOCOOHOCTh MOHUMAThH CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUACTHh HAPABICHUS PA3BUTHSA COOCTBEHHOW IMOIIMOHAIBLHOU Chepsl,
OBIThYBEpEHHBIM B ce0e€;

CaMOpEryJIMpOBaHMsl, BKIIIOYAIOLIETO CAMOKOHTpPOJb, YMEHHE HPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHME, CIIOCOOHOCTh AaJalTUPOBAaThCA K
HYMOLIMOHATIBHBIMU3MEHEHUSM U MPOSIBIATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTpPEHHEH MOTHUBAIMH, BKIIOYAIOIIEH CTpEMJICHHE K TOCTHKEHUIO 1IeNU U
ycrexy, ONTUMH3M, WHHUIMATUBHOCTh, YMEHHE JCHCTBOBAaTh, UCXOAS M3 CBOHUX
BO3MOKHOCTEH;

AMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh NOHUMATh YMOLIMOHAIBHOE COCTOSIHUE
IpYTUX, YUYUTBIBaTb €ro IpH OCYIIECTBIECHUM OOLIEHUs, CIIOCOOHOCTh K
COUYYBCTBHIO U CONIEPEIKUBAHUIO;
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COLMAIBHBIX HABBIKOB, BKJIIOYAIOMIUX CIOCOOHOCTh BBICTPAaNUBATh
OTHOILICHUS C APYTUMHU JIIOJAbMHU, 3a00TUTHCS, MPOSBISATH MHTEPEC U paspeliarh
KOH(JTUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 1 cemecTpe MpeaMeTHBIE PE3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH y 00yHaIOUIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax poJib U MeCTO (PU3MKK B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHbI MHpA, B PA3BUTUHU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUM, B IPAKTUYECKON NESATEIBbHOCTH JIOJECH;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (DU3NYECKUX MOJIECIICH:
MaTepHuaibHas TOYKa, UHEpIIMAJIbHAs CUCTEMA OTCUYETA, a0COIOTHO TBEPIOE TENO,
WJICAIBHBIN a3, MOJEIHN CTPOCHUS T'a30B, KUJIKOCTEW U TBEPIBIX TEJI, TOUCUHBIN
AIEKTPUUYECKUH 3apsi/i PU pellieHUH (PU3NUYECKUX 3a/1a4;

pacro3HaBath (puznueckue siBjaeHus (IPoLecchl) U OOBICHITh UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOW TEOpPUH CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHUE,
CBOOO/IHOE TIAJICHUE TEJI, ABMXKEHHE MO OKPYKHOCTH, MHEPIIMS, B3aUMOJICUCTBUE
Ten, nud@ys3usi, OpOyHOBCKOE TBHIKEHHUE, CTPOCHUE KUIAKOCTEH M TBEPIBIX Te,
U3MEeHeHHe o0BhEMa Ted MpU HarpeBaHUU (OXJIAXKICHHH), TEIJIOBOE PAaBHOBECHE,
UCIIAPEHHE, KOHJEHCALMS, IUIABJIICHUE, KPUCTAIIM3AlUs, KUIICHHE, BIAXXHOCTH
BO3/1yXa,lTOBBILICHNE IaBJICHUS ra3a Ipy €ro HarpeBaHUM B 3aKPBITOM COCYJI€, CBSI3b
MEXy MapamMeTpaMu COCTOSIHUSI Ta3a B M30MpOLECcCax, SJEKTpU3alus Tell,
B3aMMO/JICCTBUE 3aPsJIOB;

OMHCHIBATH MEXAHUYECKOE JBMKEHHUE, MUCIOJIb3Yys (DU3UYECKUE BEITUYUHBI:
KOOpAWHATa, MyTh, MNEpPEeMElIeHrue, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrus, MOTCHIMAIbHAS SHEPIrus, MEXaHUYeCKas
paboTa, MexXaHWYECKassh MOIIHOCTh; MPU OMNHCAaHWK MPABWIBHO TPAKTOBATh
(GU3UYECKUIT CMBICT MCIOJIb3YEMbIX BEJIUYWH, WX OOO3HAYECHUS W EIUHHUIIBI,
HaxoJUTh (OPMYJIbI, CBSI3bIBAIOIIUE AAaHHYIO (DU3WYECKYIO0 BEIUYMHY C APYTUMHU
BEJIMYMHAMU;

OTNUCHIBATh HW3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEJ M TEIUJIOBBIC SIBJICHUS,
UCTIONIB3ysl (DU3WMYECKHE BEJIMYWHBL: JaBJICHUE Ta3a, TeMIepaTypa, CpemaHss
KUHETUYECKasi PHEPTUsi XaOTUYECKOTO JIBMXKEHUS MOJIEKYJ, CPEIHEKBAIpaTUYHAs
CKOPOCTb MOJICKYJI, KOJWYECTBO TEIUJIOTHI, BHYTPEHHSS JHEprus, pabora rasa,
KOO (PHUIIMEHT TMOJE3HOTO JCUCTBUS TEIUIOBOTO JBUTATENs; TPH ONMUCAHUU
MPaBUJIBHO TPAKTOBAaTh (U3MUECKUN CMBICI MCIHOJb3YEMbIX BEJIWYWH, WX
o0O3HAaueHUs W EAWHUIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE JAHHYIO
(bU3NYECKYIO BETUYUHY C IPYTUMU BEJIMUHUHAM;

ONMUCHIBATh U3YUYEHHBIE JIEKTPUUYECKHUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJIEHUsI (IIPOLIECCHI), UCTIONB3Ysl (PU3NYECKHE BEIMYMHBI: AIEKTPUUYECKUHN 3apsij,
AIEKTPUYECKOE NIOJIE, HANPSHKEHHOCTD IOJIS], MOTEHLIHAN, PA3HOCTh MOTEHIMAJIOB;
IpU ONHMCAHUM TPABUIBHO TPaKTOBAaTh (PU3MYECKUNA CMBICT HCIOJIb3yEMbIX
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BEJIMYMH, WX 0003HAUYECHHS U EAUHMIIBI, YKa3biBaThb (DOPMYJIbI, CBSI3bIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BETUINHY C IPYTHUMH BEITHYNHAMH,

aHATM3UPOBaTh (HU3UYECKUE MPOIIECCHl U SBIICHUS, WCTIONB3Ys (PU3NUECKHE
3aKOHBIM MPUHLMUINBL: 3aKOH BcemupHoro TsroteHus, |, 11 u 11l 3akonsr HetoToHa,
3aKOH COXPAHCHUSI MEXAHUYECKOM DJHEPTUM, 3aKOH COXpPaHEHHS UMITYJIbCa,
MPUHITUI CYTIEPIIO3UIIMKA CHJI, TPUHITAIT PABHONPABUS WHEPIUATBHBIX CHCTEM
OTCU€Ta, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHHUSI BEIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEIHEH KMHETUYECKON PHEPrUU TEIUIOBOTO JBUXKEHUS MOJIEKYI C
aOCOJIIOTHOM TeMIiepaTypoH, MepBbIi 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUUECKOro 3apsija, 3akoH KyloHa, mpu 3TOM pa3idyaTh CIOBECHYIO
GbOpMyITUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE M YCIOBUS (TPAHMIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC TPHUHIUIIBI JCHCTBUS MalllMH, NPUOOPOB U
TEXHUUYECKUX YCTPOUCTB; paziMyarh yCJIOBHUS UX O€30MaCHOTO KMCIOJIb30BAHUS B
MMOBCEHEBHOM JKH3HHU;

BBITIOJIHATh JKCIIEPUMEHTHI T0 HWCCJICAOBAHUIO (PU3WUECKUX SBICHUU W
MPOIIECCOB C HCIIOJB30BAHUEM IMPSMBIX, M KOCBEHHBIX H3MEPEHUH, MPU ITOM
dbopmynrpoBaTh IpodIeMy/3aady U TUIOTE3y Y4eOHOr0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEIJI0KEHHOT0 000pYy10BaHUs1, TPOBOIUTH OIBIT U (POPMYJIUPOBATH
BEIBOJIBL;

OCYIIECTBIISITh IPSIMbIE M KOCBEHHBIE 3MEpPEHUs (PU3NUECKUX BETUYNH, TPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHHUS W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHNN;

UCCJIEIOBATh  3aBUCUMOCTH  MEXIy (U3MYECKUMH  BEIIMYMHAMU  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTaHOBKY,
(bUKCUpPOBATH PE3YIHTATHI MOJIYYCHHONW 3aBUCUMOCTH (PU3UUECKUX BETTUYHH B BUJIC
Ta0auIl U TpaMKOB, JIeJIaTh BBIBOABI 10 PE3yIbTaTaM HCCIICI0BAHUS;

co0JiroAaTh MpaBuUiia 0E30MacHOr0 TpyJa MpU MPOBEACHUN HUCCIICIOBAHUI B
paMKax y4eOHOTO DSKCIIEpUMEHTa, Yy4eOHO-UCCIENOBATEeIbCKON W MPOEKTHOM
JIEATEIIBHOCTH C MCIOJIB30BAaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aDOPATOPHOTO
o0opy10BaHUS;

pemiath pacy€THbIE 3aJadyd C SBHO 3aJlaHHOM (DU3UUYECKOW MOJENbIo,
UCIIOJB3YS (U3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBHS 3aa4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHATh (GU3MUECKUE BEIUYUHBI U (HOPMYJIBI,
HEOOXOMUMBbIC I €€ PEIICHHs, MPOBOIUTh PAacUEThl U OIEHUBATH PEATLHOCTH
MOJIyYCeHHOTO 3HAYCHUS (DU3UIECKOUN BEITMUUHBI;

penaTh KaueCTBEHHBIC 3aJ]a4H: BRICTPANBATh JJIOTUYECKH HEMPOTUBOPEUHBYIO
IIEMOYKY PACCYXKICHUN C OMOpOM Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYCCKHEC SBIICHNUS,

UCIIOb30BaTh  TMPU  pEHIEHWW  y4eOHBIX  3a7a4  COBPEMEHHBIC
uH(OPMAIMOHHBIE TEXHOJIOTUH JIJISl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALINU U
MpeACTaBICHUs YUeOHOW M Hay4YHO-TIOMYJISIPHOM HMHQOpMaIUu, MOJIYyYEeHHOU U3
Pa3IMYHBIX UCTOYHUKOB,KPUTUYECKH aHAJTM3UPOBATH MOIy4aeMyt0 HH(HOPMAIIHIO;
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IPUBOJIUTH TPHUMEPHI BKIIAZA POCCUHCKUX U 3apyOeKHbIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKU UTEXHOJIOTHIA;

UCTIOJIB30BAaTh TEOPETUYCCKHE 3HAHUS MO (PHU3HKE B MIOBCEIHEBHOW KU3HU
Ut obecrieueHus: 6€30MacHOCTH MPHU OOpAIEHUH C MPUOOPaMH M TEXHUYECKHUMHU
YCTPOUCTBAMH, JUISI COXPAHEHUS 3JI0POBBSI H COOIIOACHUS HOPM DKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOIIEH CPEJIE;

paboTate B TpyMNIle C BBINOJHEHHEM PA3JIMYHBIX COLMANBHBIX pOJIEH,
IUIAHUPOBATh PadOTy TPYMIbl, PAUOHAIBHO pPACHPENeNiaTh OOS3aHHOCTH U
IUTAHUPOBATH JEATEIBHOCTD B HECTAHAAPTHBIX CUTYaIMsX, aJCKBAaTHO OLIEHUBAThH
BKJIaJl Ka)XKJIOTOM3 YYaCTHUKOB I'PYIIIBI B PELICHUE PacCMaTpUBAEMON MPOOIEMBbI.

K koHiy oOydeHust Bo 2 cemecTpe NpEAMETHBIE pE3ysibTaThl Ha 0A30BOM
YPOBHE JIOJKHBI OTpaXXaThb CPOPMHUPOBAHHOCTH y 00YHarOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpaxX poJib U MECTO (PU3UKK B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBbHOCTH JIFOJECH, LEJIOCTHOCTh M E€IUHCTBO
(bu3nYECcKOi KapTUHBI MUPA;

YYUTBHIBATh TPAHUIBI TMPUMEHEHUS HU3YUYEHHBIX (PU3MUECKUX MOJICIICH:
TOYEYHBIN JEKTPUUECKUN 3apsif, JTy4d CBETa, TOUEUHbI HCTOYHUK CBETA, siI€pHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO f[pa MpH pelieHUuU (PU3NUECKHX
3a/1ay;

pacno3HaBath (hU3UUECKUE SIBICHUS (IIPOIIECCHl) U OOBSCHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKN M KBAHTOBOU (DU3UKHU: AJIEKTPUUECKasi MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEWCTBUS TOKA, B3aHMMOJECHCTBHE
MAarHuTOB, OJJICKTPOMAarHuTHas WHAYKUWS, JEWCTBUE MArHUTHOTO TIOJSI Ha
IPOBOJHUK C TOKOM M JBIKYIIMICS 3apsij, SJEKTPOMArHUTHbIE KoOJeOaHUd U
BOJIHBI, MPSIMOJIMHEWHOE PACIpPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuuss U TNoJApU3alMs CBEeTa, JUCHEPCHs CBeETa,
dbotoanekTpudeckuit 3Qdext (hoTodrddhexT), CBeTOBOE AaBiIeHNE, BOSHUKHOBEHUE
JUHENYaToro CHeKkTpa aroMa BOJOPOJA, €CTECTBEHHass M HMCKYCCTBEHHas
PaANOAKTUBHOCTE;

ONMKCHIBATh M3YUYEHHBIE CBOMCTBA BeEIIECTBA (AJIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYIO  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) W
AJIEKTPOMArHUTHBIC SIBJICHUS (TIPOIIECCHI), MCTOJB3Ysl (DU3UYECKUE BEITHYUHBIL:
NIEKTPUYECKUIN 3apsl, CHJIa TOKa, AIEKTPHUUECKOE HANPSLKEHHE, JJIEKTPHUYECKOE
COMPOTHUBJICHUE, PA3HOCTH MOTEHIIMAJIOB, AJCKTPOJBIKYIAs Cuia, paboTa TOKa,
WHIYKIUST MarHuTHOTO MOJiA, cuja Ammepa, cuia JlopeHna, HWHIYKTUBHOCTH
KaTYIIKU, SHEPrus 3JIEKTPUYECKOTO M MArHUTHOTO MOJIeH, MEPUOJ U YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHType, 3apsii UM CHlla TOoKa B IIpolecce
FapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE paccTosiHue U
ONTUYECKas CWUJIa JIMH3bI, MPU OMHCAHUM MPABUIBHO TPAKTOBATH (DU3UUYECKUI
CMBICII HCIOJIb3YEMBIX BEJIIMYMH, MX OO0O3HAUYEHHs U EJAUHMIIbI, YKa3bIBaTh
(bopMyJIbl, CBSA3BIBAIONINE JAHHYIO (DU3UUECKYIO BEJIMYUHY C APYTUMH BETUUHMHAMMU;
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OMKCHIBATh HM3YyYECHHbIE KBAHTOBBIC SBJICHHUS M MPOLECCHI, HCIOIb3YS
bu3MYecKue BEIMYMHBI: CKOPOCTH JJICKTPOMAarHWUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETa, PHEPTUSHU UMITYJIbC (POTOHA, MEpUOJ MOTypacmasa, SHEPTHs CBS3H
aTOMHBIX SJIep, MPU OINHUCAHWH TPABWIBHO TPAKTOBATh (HHU3UYECKUH CMBICI
WCITOJIb3YEMBIX BEIIMYWH, WX OOO3HAYEHUS W CAWHWIIBI, YKa3bIBaTh (OPMYJIBI,
CBS3BIBAIONTUE JIaHHYI0 (U3WYECKYI0 BEIWYUHY C JPYTHMH BEIMYMHAMU,
BBEIYHCIIATH 3HAUCHNE (PU3HMUECKONU BEIIMYUHBI,

aHAIM3UPOBaTh (HU3MYECKUE MPOIIECCHl U SBIICHUS, UCTIONIB3Ys (PU3MUECKUE
3aKOHBIM MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapajuieIbHOTO
COCJIMHEHUS MPOBOJHUKOB, 3aKoH Joyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHON
WHIYKIUHU, 3aKOH TPSIMOJIMHEHHOTO PaCIpOCTPAHEHUSI CBETA, 3aKOHbBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETAa, ypaBHeHHE OWHINTEHHa it GoTtorddexra,
3aKOH COXPAHEHHUSI HHEPTUU, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpPaHEHUs
AIIEKTPUUYECKOTO 3apsifia, 3aKOH COXpPaHEHWs MacCOBOr0 YHCIa, MOCTyaatsl bopa,
3aKOH PaIMOAKTUBHOIO pacnaja,lipd 3TOM pa3jinyaTh CIOBECHYIO (POPMYTHUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BBIPAKEHHE U YCJIOBUA (TpaHUIIbI, O00JIACTH)
MIPUMEHUMOCTH;

OTIpeNeNATh HANpaBICHUE BEKTOpAa HWHAYKIIMA  MArHUTHOTO  ITOJIS
MIPOBOJTHUKAC TOKOM, CHJIBI AMIiepa u cuiibl JIopeHta;

CTPOUTh W OIKCHIBATh H300paKEHUE, CO37aBAEMOE IUIOCKUM 3EpPKAJIOM,
TOHKOM JIMH30M;

BBITIOJIHATh HKCIIEPUMEHTHI IO HCCICIOBAHUI0 (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIOJIb30BAHUEM TMPSMBIX, U KOCBEHHBIX HM3MEPEHHIl: MPU ITOM
dbopmyHpoBaTh MpoOIEMy/3a1ady U TUIIOTE3y YIEOHOro 3KCIIepUMeHTa, 00MpaTh
YCTaHOBKY M3 MPEJJIOKEHHOTO 000pYA0BaHUS, POBOJAUTH ONBIT U (POPMYITUPOBATH
BBIBOJIBL;

OCYIIECTBIISTH MPSAMBIC M KOCBEHHBIC U3MEpPEHUs (PU3NUSCKUX BEITUINH, TIPU
TOM BBIOMpaTh ONTHMAJBHBIA CHOCOO M3MEPEHUS W WCIOJIB30BaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUN;

HCCICOBAaTh 3aBHUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJb30BAHUEM
NPSAMBIX HM3MEPEHUH: MPHU O3TOM KOHCTPYHPOBATh YCTAaHOBKY, (HUKCHpPOBATH
pe3yabTaThl TOJYYCHHON 3aBUCHMOCTH (DU3UYECKUX BEJIUYMH B BHAC TaOIUIl U
rpaduKoB, AeIaTh BHIBOBI ITO pe3yJIbTaTaM UCCICIOBAHMS;

coOmro1aTh mpaBuia 0€30MacHOro Tpy/la IPH MPOBEJACHUN UCCIICIOBAHUNA B
paMKax y4eOHOTO0 JKCIIEpUMEHTa, Y4eOHO-MCCIIENOBATEILCKOM W MPOEKTHOM
JESATEeTLHOCTH C MCIOJIb30BAaHUEM H3MEPUTEIBHBIX YCTPONCTB M JIaOOPAaTOPHOTO
000pyIOBaHUS;

pemarh pacu€THbIE 3a7adyd C SBHO 3aJaHHON (PU3WYECKON MOJENbIO,
UCIIOJNIb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4u
BBIOMPATh (PU3UYECKYI0 MOJIENb, BBIACIATh (PU3NUYECKHe BETUYUHBI U (HOPMYJIBI,
HEOOXOAUMBbIE ISl €€ pPEeIIeHMs], MPOBOAUTh PACUEThl M OLIEHUBATh PEAIbHOCTH
MOJIyYEeHHOTO 3HAYeHUS (PU3MUECKON BEJIMUMHBI;

penaTh KaueCTBEeHHbIE 3aJ]a4K: BHICTPAUBATh JJOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXKICHUN C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnueckue IBICHUS;
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UCIOJb30BaTh  INPU  PEIIEHHH  Y4eOHbIX  3aJad  COBpPEMEHHbIE
uH(GOPMaIIMOHHBIE TEXHOJIOTHH I IOUCKA, CTPYKTYpUPOBAHNUS, MHTEPIPETAIIUU U
IpeCTaBICHNUS YUeOHOM M Hay4YHO-TIOMyJApHOW HMH(OpMAaLWHU, MOIyYeHHOU U3
pa3IMYHBIX HCTOYHUKOB,KPUTUUYECKH aHATTM3UPOBATH MOJTydaeMyto HHPOPMAITHUIO;

OOBSICHATh MPUHIUMBI JACUCTBUS MAalIWH, TPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3auyarh YCIOBUS UX 0€30MaCHOIO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

OPUBOJUTH IMPUMEPHI BKIAAAa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAyKH, B OOBSCHEHHE IPOLIECCOB OKPYXKAIOLIETO MHpa, B Pa3BUTHE
TEXHUKHUH TEXHOJIOTH;

UCIOJIb30BaTh TEOPETHUUECKHE 3HAHUS MO (PU3UKE B IOBCEAHEBHON XKU3HU
Ui obecrieueHus: O€30MacHOCTU MPU OOPAILLEHUH C MPUOOpPaMH U TEXHUYECKUMHU
yCTpOMCTBaMH, JIJIsl COXPAHEHUS 3/10POBbS M COOJIIOJIEHUS HOPM 3KOJOTHYECKOIrO
MIOBEJICHUS B OKPYKAIOIIEH CPEJIE;

paboTath B TpyNIlE€ C BBIIOJIHEHUEM pPa3IUYHbIX COLMAIBHBIX POJEH,
IUIAaHUPOBATH PabOTy TPYIIbl, PAalMOHAIBHO pacHpelnensiTh OOA3aHHOCTH U
IJJAHUPOBATH JACATEILHOCTh B HECTAHAAPTHBIX CUTYAlUAX, AJCKBATHO OLICHUBATH
BKJIaJl Ka)KJOTOU3 YYACTHUKOB I'PYMIIbl B PEIICHHE PACCMATPUBAEMOI IPOOIEMBI.
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3 CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEJMETA ®u3uka
3.1 O0bem yuyeoHoro npeamera ®u3znka u BUAbI y4eOHOIi padoThI

Buj yueOHoit padoThl O0bem
4acoB
O0beM padoThl 00YYAOIIUXCS B AKAJeMHYECKHX Yacax (BCero) 126

O6beM paboThl 00YYAKIIMXCSI BO B3aMMO/IeiCTBHH ¢ mpenojaaBartesiem (Bcero) | 126

B TOM YHCJIC:

JIEKIUU 62
IPAKTUYECKHE 3aHSTHS 32
71a00paTOPHOE 3aHITHE 32

IIpomexkyTounasi arrecranus B popme

Nel cemecTp — apyrast popma KOHTPOJIs

Ne2 cemecTp — nudepeHIPOBaHHBIN 3a4eT
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3.2 Temaruuyeckuii iiaH u coxepxxanue yueonoro npeamera OYIL.06 ®uszuka

TemaTnueckue

OcHoOBHoOe cofep:kaHHe

O0BeM yacoB

OcHoOBHBIE BUABI 1€ATCJIbHOCTH

0JIOKH, TEMbI o0yuaromerocst
1 2 3
Paznen 1. PU3NUKA T METOABI HAYYHOI' O ITOSHAHUA 1
Tema 1.1. CoiepkaHue JEKIHU 1 N3ydenue HayYHBIX (IMIUPHIECKUX K
®ushka — Hayka O mpupoie. HayduHble MeTOIbI TO3HAHWS OKPYXKAWoIEro Mmupa. Poib TEOPETHIECKUX) METOIOB MO3HAHHS
SKCTIEPUMEHTA U TEOPUH B MPOIIECCE MO3HAHUS PUPOBL. DKCIIEPUMEHT B (PUBMKE. OKpYIKaIOIIEro MUpa.
MonenupoBanue (GU3NIECKUX SIBICHAN U MporieccoB. HaydHbIe THIOTE3HI. OGcyskieHne rpaHAL IPUMCHHUMOCTH
Du3HUECKUE 3aKOHBI UTEOPHH. I paHHIIbI MPUMEHUMOCTU(DU3HIECKUX 3aKOHOB. (hM3MUCCKHX 3aKOHOB H TCOPHI.
TIpHHIT COOTBETCTRHS. Pa6ota B rpynie no noAroToBKe
KOPOTKHX COOOIIEHHI O POJIH K MECTE
Porb u mecto Qpusukn (GH3UKU B HAYKE M B IPAKTHIECKOM
B (I)OpMI/IpOBaHI/II/I COBpeMeHHOﬁHay‘IHOﬁ KapTHUHBI MUpa, JEATCIBHOCTH JIIO, ;[e]‘/'[.
B [IPAKTUYECKON JEATENLHOCTH JIOIEH JleMOHCTpALHs AHATIOTOBBIX U LH(PPOBBIX
U3MEPUTEILHBIX IPUOOPOB,KOMITBIOTEPHBIX
JaTYUKOB.
OCBO€EHNE OCHOBHBIX TIPUEMOB PabOTHIC
udpoBoi 1adbopatopuei o pusnke
Pazzen 2. MEXAHUKA 13
Tema 2.1. Kunemaruka §] IIpoBeneHHEe  DKCIEPUMEHTAa:  H3ydYEHHE
CoJlep/Kanue TeKIHHI 2 HEPABHOMEPHOTO  JIBWKCHHA € LEMbIO
OMpEJICTIEHAs] ~ MTHOBEHHONW  CKOPOCTH;

MexaHunyeckoe JBHUXXCHHC. OTHOCHUTENHHOCTH MEXAaHHUYCCKOTIOABUXCHUA. Cucrema
OTCYETA.

Tpaexropusl.

[epemenienue, ckOpocTh (CpeqHsISI CKOPOCTh, MTHOBEHHASI CKOPOCTB) UYCKOPEHUE
MaTepHagbHOM TOUKH, UX MMPOEKIMH HA OCHU CUCTEMBI

koopauHaT. CloskeHre TIepeMEeeHIH 1 CII0KEHUECKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOECIIPSIMOJIMHEITHOE ABHXKEHUE.

I'paduxu 3aBECHMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHS, IyTH U NIePEeMETCHHS
MaTepHaHBHOﬁ TOYKHOT BPEMCHHU.

CBoOonHOE mazieHue. Y CKOPEeHHECBOOOTHOTO MAICHUS.

KpuBonuneitHoe nuxeHue. JBrkeHne MaTepuaibHOW TOUKHU MO OKPY>KHOCTH C
[IOCTOSIHHOM MOMOJTYJIIO CKOPOCTHIO. YTJIOBasi CKOPOCTb, JIMHEHHAsI CKOPOCTb.
Iepuon u yactoTa oOpanIeHuUs.

HCCIICIOBAaHUE COOTHOIICHHS MEXKAY ITyTSIMH,
MIPOWJEHHBIMU TEJIOM 3a MOCJe0BaTeNIbHbIE
paBHbIE  TPOMEXYTKM  BpEMEHU  IpHU
PaBHOYCKOPEHHOM JBMXKEHUU C HadyaJlbHOU
CKOpPOCTBIO,  pPaBHOM  HYJIIO; HU3y4YEHUE
JBMOKCHUA 1IIapuKa B BSI3KOM KHUIOKOCTH,
N3Yy4YCHUE JIBUKCHHUA TECJIa, 6pOIHeHHOF0
TOPU30HTAIBHO.

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

Jlaboparopuble  3aHaTuA:  «M3MepeHue  yCKOpeHHs =~ Tela  IpHU
PaBHOYCKOPEHHOM JBWKEHUM». «M3ydeHue NBIKEHHUS Teia, OpPOIICHHOTO
TOPU30HTAIILHOY.

JIBIKCHUS; W YCIOBHH WX 0€30MacHOro
HCITOJb30BaHUs B TOBCEIHEBHOM

JKA3HU.

Pemenne pacuéTHbIX 3aa4 C SIBHO33aJaHHOU
(U3NIECKO MOJIENBI0 € HCHOJIB30BAHUEM
OCHOBHBIX ()OPMYJI KHHEMATHKH.

Ioctpoenue u aHam3 rpaguKkoB
3aBHCUMOCTEY KMHEMATHYECKUX BEIMYUH OT
BPEMCHHA JUIA PaBHOMCPHOI'O u
PaBHOYCKOPEHHOTO IPSIMOJIMHENHOI O
JBUXCHUS.

PacriosHaBanue (U3MYECKUX  SIBICHUH B
yueOHBIX ONbBITaX M OKPYIKAIOIIEH KHU3HU:
paBHOMEpPHOE " PaBHOYCKOPEHHOE
NpSMONMHEWHOE  JBIMDKGHHE, CBOOOIHOE
MaJICHNE TEI,JBIKCHUE 10 OKPY KHOCTH.
OnncaHne MEXaHHMYECKOTO [BIDKEHHUS C
UCTIONIb30BAaHMEM  (DM3MYECKUX  BEJIHWYHH:
KOOpPJMHATA, ITyTh, IEpEMEIEHHE, CKOPOCTB,
yckopenue. PabGora B rpymmax Impu
IJIaHUPOBAHUH, MPpOBEACHUN u
HHTEPIPETALMN  PE3YJILTATOB  OIBITOB U
aHaJIn3¢ JOIIOJTHUTCIbHBIX HCTOYHUKOB
nH(opManuu no reme

Tema 2.2.

Jlnnamuka

ConepkaHue JEKINU

IIpunuun otHocurensHocTu ['anuines. Ilepsriit 3akon HeroToHa. MHepuualibHbIe CUCTEMBI
otcuéra. Macca tema. Cuna. [lpuniun cynepmno3unuu cwi. Bropoii 3akoH HeioTona st
MaTepHaIbHONU TOUKH.

Tpetuit 3akoH HploToHA [71s1 MaTepUaIbHBIX TOUEK.

3aKOH BCEMUPHOI'O TSTOTEHHUS.

Cuna tspxectu. [lepBast kKocMuyeckasi CKOPOCTb.

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

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

Cuna tpenus. Cyxoe TpeHuUe.

Cunma TpeHHS CKOJNBXEHHS U cuia TpeHus mnokos. Kosdpdumument tpenus. Cua
CONPOTHUBJICHUS IPU JBUKEHUM TENA B JKUAKOCTU MIIM raze.

CpaBHEeHHE Macc B3aUMO/IEHCTBYOIINXTEIL.
W3ydenne 3aBUCHMOCTH CHJIBI YIIPYTOCTH OT
nedopManuy; cpaBHEHHECHIT TPEHHs TOKOS,
Ka4eHHUsI U CKOJIbKECHHUS.

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

U PE3NMHOBOM OOpasIie, OT ux Aedopmanuy;
H3ydYeHHe IBIDKEHHsS OpycKa 10 HaKJIOHHON
IUIOCKOCTH; HCCcIIeJOBaHNE YCIIOBHH
paBHOBECHSI TBEPAOTO Tela, MMEIOIETO OCh
BpAlLECHHUS.
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HOCTyHaTeJ’ILHOG 1 BpaljaTeJIbHOCABUKCHUEC a0COJIIOTHO TBépHOFO TCJa.

MOMEHT cuJIbl OTHOCHUTEIBHO OCHBpalICHUA. IIneyo cumel. yCHOBI/IHpaBHOBeCHﬂ TBép)IOFO
TCHa.

Texanaeckne yCTpOI\/‘ICTBa U TPAKTHIECKOC MTPHUMCEHECHHUE: TOMAIIHUITHUKH, OBHUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB

JlaGopatopusbie 3ansaTus: «M3ydenne ko3 duimenra TpeHrne METOAOM
IPE/ICIBHOTO YIIIay.

OOBsicHeHHe 0COOEHHOCTEl paBHOMEPHOTO U
PaBHOYCKOPEHHOTO MPSIMOJIUHEHHOTO
IBIDKCHUS, CBOOOTHOTO  TAaueHHWs  Tedw,
IBIDKCHUS TI0 OKPY)KHOCTH Ha OCHOBE
3aKkOHOB HpIOTOHA, 3aKkOHAa BCEMHPHOTO
TATOTCHUS.

OO0BsCHEHHE OCHOBHBIX MPHHIUTIOBICHCTBUS
MONIIMITHAKOB M WX  NPaKTHYECKOTO
MPUMEHCHUS.

OOBsICHCHHE JIBUXKCHUSA  HCKYCCTBCHHBIX
CIIyTHUKOB.

Pemienne pacu€THbIX 3a7a4 ¢ ABHO3aJaHHOMN
(GU3NYECKON MOJENBI0 C HCIOJIb30BAHUEM
OCHOBHBIX 3aKOHOBH (DOPMYIT THHAMHUKH.
PacniosHaBanme (Qu3muUecKUX SBICHUN B
Y4eOHBIX ONBITAX M OKPYKAIOMIEeH KU3HH:
HHEPIH, B3aUMOACHCTBHUE TEIl.

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

Tema 2.3.

3aKkoHBbI COXpaHCHMS B MEXaHUKE

ConepkaHue JEKINU

Nmnynsc MaTepruanbHOW TOYKH (Tesa), CHCTEMBl MaTepPHaJIbHBIX TOYeK. VIMITynbc CHIIBI U
M3MEHEHNEUMITYJIbca Tella. 3aKOH COXpaHEeHUs WMIyibca. PeakTtnBHOe aBmkeHne. Pabora
cuibl. MOIIHOCTb CHUJIBL.

Kunernueckass »Heprusi MaTepHalbHOW TOUKH. Teopema 00 M3MEHEHHWH KHHETHYECKOM
DHEPruUu.

[Norennmansuas sueprus. [loreHnmanbpHas HEPTHs yIPyroaehopMUPOBAaHHOM NPy KUHBL.
[orennmanbHast SHeprust Tenma BOMW3M HOBepxHocTH 3emun. [loTeHnuanbHBlE W
HernoTeHnualbHble cwilbl.  CBsi3b pabOThl  HEMOTCHIMAIBHBIX CHJI C  HM3MEHEHHEM
MEXaHUUYECKOH IHEPTUU CUCTEMBI TeJ. 3aKOH COXPAHEHUS! MEXaHUYECKON SHEPTUH.
Ynpyrue 1 Heynpyrue CTOIKHOBEHUS.

[IpoBenenue  SKCIEpUMEHTA:  HU3YUYEHHE
a0COJIFOTHO HEYIPYTOTO ynapa ¢ MOMOIIBI0
JIByX OJIMHAKOBBIX HHTSHBIX MAasiTHUKOB;
HCCIICIOBAaHUE CBS3M  pabOTBl  CHJIBI €
M3MEHEHHEM MEXaHMYECKOM SHEpruu Tela
Ha IpUMeEpE PaCTIKEHUS PE3UHOBOTOKIYTa.
Ormenka aOCOMIOTHBIX W OTHOCHTEBHBIX
MOTPENIHOCTeH  M3MEpeHud  (pu3ndeckux
BEJTUYHH.

Pemienne pacu€THbIX 3a7a4 ¢ ABHO3aJaHHOMN
(U3NYECKO MOJENBI0 C HCHOJIb30BAHUEM
OCHOBHBIX 3aKOHOBH ()OPMYJ NUHAMUKH W
3aKOHOB COXPAHEHH.
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TexHuyeckue ycTpocTBa M IPAKTUYECKOE IPUMEHEHHUE: BOAOMET, KONEP, IPY’KUHHBII
IIUCTOJIET, JBUKCHHUE PAKET

Pemienue xauecTBEHHBIX 3a/ad C ONOPOH Ha
n3ydeHHble B pasgene «MexaHHKa» 3aKOHBI,
3aKOHOMEPHOCTHH (PU3UIECCKUE SBICHUS.
OnncaHne MEXaHHMYECKOTO [BIDKCHUS C
UCTIONIb30BaHUEM (PU3MUECKHUX BEITMYNH:
HMIyNbC Tella, KUHETH4ecKas JHEpIHsd,
NOTEHIMAaAbHas JHEPrus, MEXaHWYecKas
paboTa, MexaHUIECKast MOIIIHOCTb.

AHanu3 QuU3NYEeCcKUX MPOIECCOB U SBICHUHN C
HCTIONB30BaHUEM 3aKOHa COXpaHEeHH
MEXaHHUYECKOW 3HEPruH,3aKOHa COXpPaHEHUS
UMITyJbCa.

OOmbsicHeHHE OCHOBHBIX MIPUHIUIIOB
JEHCTBUS M TPAKTHYECKOTO IMPUMEHEHHS
TEXHUYECKHX yCTPOUCTB,TAKUX KaK: BOJOMET,
KONEp, NPYKUHHBIA MHCTOJIET.

OOBsICHEHHE JBIKCHUS PAKET C OIOpOH Ha
n3y4yeHHble (PU3NUCCKHE BEITMYMHBI U3aKOHBI
MEXaHUKH.

Vcnionp30BaHue Ipy MOATOTOBKE COOOLICHUI
0  IpPUMEHEHHH  3aKOHOB  MEXaHUKHU

COBPEMEHHBIX MH()OPMAIMOHHBIX
TEXHOJIOTHH JJIsl IOUCKA, CTPYKTYpHUPOBaHHUS,
MHTEPIPETALUH u NpeACTaBICHUS
nHpopmanuu, KPUTHYIECKHUH aHanmu3

noxydaeMoii  mHpopmammu  [IpoBenenne
KOCBEHHBIX  HU3MEpPEHHUH, HcclIel0BaHUN
3aBUCUMOCTEH (u3NUeCKUX ~ BEJIMYUH,
IIPOBEPKA NPEIOKEHHBIX THIIOTES

ITpakTnueckue 3ansaTus: Pemenne 3aga4 no pazaeny: «MexaHukay 2

Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA 10
Tema 3.1. OCHOBBI MOJICKYJISIPHO-KMHETHYECKOH TEOPUH 3 [Iposesienue  dKcTiepuMEnTa: — ONpesiesieHne
1 MacChbl BO3AyXa B KHaCCHOﬁ KOMHATEC Ha

Cojeprxanue JEeKIUU
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OCHOBHBIE TOJIOKEHHSI MOJICKYJISIPHO-KHUHETHYECKOH TEOPHH M UX OIBITHOE 0OOCHOBaHHUE.
BpoyHoBckoe nBUXKEHUE.

Jduddysusa. Xapakrep ABMKCHHAS W B3aUMOICHCTBHS YacTHI] BemecTBa. Moaenn cTpoeHus
ra3oB, XUIKOCTEH U TBEPIBIX TEN U 0OBSCHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3TUX MoJeneil. Macca upasmepsl Monekyi. KonuuectBo Bemectsa. IlocrosiHHas
Asoraspo.TemnoBoe paBHOBECHE.

Temneparypa u e¢ m3mepenue.lllkana Temneparyp Llenscus. Monens naeansHOTo rasa.
OCHOBHOE ypaBHEHHE MOJICKYIIIPHO-KHUHETHIECKOWTEOPHHN HEaIbHOTO rasa.

AOGcomoTHas TeMIeparypa Kak Mepa cpeJHel KHHETHIEeCKOH SHEpIHH TEIUIOBOTO IBIKEHUS
YacTHI] rasa.

[IIkana remnepatyp Kenbuna.l'a30Bble 3aKoHBL. YpaBHeHHe MeHneneeBa—KnanelpoHa.
3akoH JlanbToHa. M30mponeccsl B HAEaIbHOM ra3e ¢ HOCTOSHHBIMKOJIMYECTBOM BELIECTBA.
I'padugeckoe nmpencraBiIeHUe H30IPOLECCOB: U30TEPMa, H30X0pa,u300apa.

TexHn4eckue ycTpoHCTBa HIPAKTHUECKOE IPUMEHEHHE: TEPMOMETp, OapoMeTp

JlaGopatopusbie 3ansTus. «lIpoBepka 3akona boins-Mapuorta»

OCHOBE H3MEpeHHi 00béMa  KOMHATHI,
JIaBJIeHUs] © TeMIIepaTypbl BO3AyXa B Heil;
HCCIICIOBaHHE 3aBHCHMOCTH MEXTY
apaMeTpaMu COCTOSTHHS pa3pe:KeHHOT0Ta3a.
Omnenka aOCONMIOTHBIX W OTHOCHTEIBHBIX
MOTPEIIHOCTeH  M3MepeHnd  (u3mdeckux
BEJTMYMH.

OOBbscHeHHE OCHOBHBIX TIPUHITUTIOB
neiictBuif  TepMomeTpa u  OapoMeTpa H
yCIIOBUH MX 0€30MacHOTO HCIOJIb30BaHUS B
MIOBCEIHEBHOU KU3HMU.

Pacrio3HaBanue (u3MUCCKUX SBICHHUN B
YUCOHBIX OIBITAX M OKPYXKAIOIICH JKU3HU:
muddy3us, OpOyHOBCKOE JBIKECHUE.
Onucanue TEIJIOBBIX SIBIICHUN c
HCTIONB30BaHUEM  (DM3WYECKHX  BEIUYUH:
JABICHUE Ta3a, TeMIlepaTypa, CpeIHss
KHHETHYECKast SHEPTHs Xa0THYECKOTO
IBIDKCHUS MOJICKYJ, CpEIHEKBAJApaTHIHAS
CKOPOCTh MOJIEKYIIL.

AnHanmu3 QU3HYECKUX MPOIIECCOB USABJICHUH C
ucnonb3oBanueM MKT, ra3oBbIX 3aKOHOB,
CBA3M CpEIHEH KHUHETHUYECKOH JHEPIruu
TETJIOBOTOIBUKEHHSI MOJIEKYJI ¢ a0COIFOTHOM
TeMIEPaTypoil.

Pemrenue pacu€THBIX 3a7ad ¢ SBHO3aJaHHOU
(U3NYECKO MOJIENBI0 C HCHOJIB30BAHUEM
ocHOBHBIX mnojoxennt MKT, 3akoHOB u
(bOpMyIMOJIEKYIIPHOHN (PU3UKH.

PaGora B rpymmax TmpH IDTAHUPOBAHHH,
MIPOBEJICHUN M WUHTEPIPETANU PE3yIbTaTOB
ONBITOB WM  aHAM3€  JOTOJHHUTEIBHBIX
HMCTOYHUKOB WHGOPMAIIUHU TI0 TEME

Tema 3.2

OCHOBBI TEPMOAMHAMHKH

ConeprkaHue JEeKITIN

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

IIpoBeneHne SKCIEpUMEHTa: W3MEPEHHE
YIEeIbHOM TEII0OEMKOCTH BEIIECTBA.

OrnieHka aOCONIOTHBIX W OTHOCHTENIBHBIX
TOTPENTHOCTEH M3MEpEeHMH (HU3NICCKUX
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CHCTEMBI HCIIOCOOKI €€ H3MEHEHHS.

KomnnuecTBo TemIoTs! 1 paboTa.

BHyTpeHHs1s1 SHEprisi OAHOATOMHOTOHMJICAIBLHOT0 ra3a. Bussl Teronepeaun:
TEIIONPOBOIHOCTD, KOHBEKIIHSI, U3JIyYCHHUE. Y eTIbHAs TeINIOEMKOCTh BELIECTBA.
Komn4ecTBO TEIUIOTHIIPH TeIionepenaye.

[Monsitre 06 anuabatHoM mpouecce.[lepBblit 3akOH TEPMOANHAMHUKH.
[TpumeHeHne nepBoro 3aKoHa TEPMOIUHAMHKH K 3onpoueccam.[ paduueckast
UHTepIpeTanus paboThl raza.

Bropoii 3aK0H TepMOIMHAMUKH.

HeobpaTumocTh MponeccoBB MpUpPOE.

TeruoBble MaIuHEL [IpUHIUMBIACHCTBHS TEITIOBBIX MAIIHH.
[IpeoOpa3zoBaHus SHEPTUUB TEIUIOBEIX MAIIHHAX.

KoadduineHT M01e3H0T0 ASHCTBUITEIUIOBOM MAIIIUHbI.

[y KapHo u ero ko3¢ $UIneHTIONe3HOTo JeHCTBHSI.

DKOJIOrHYeCKHe POOIEMBITEITIOOHEPTETHKH.

TexHUYeCKHe YCTPOHCTBA HIIPAKTHYECKOE IPUMEHEHHUE:

JIBUTATENb BHYTPEHHETO CrOPaHUsL,0BITOBOM XOJIOMIEHHK, KOHJHIIHOHED

BEJIMYMH.
Wzyuenune Mozeneit napoBoii TypOHHBbI,
JIBUTATEJIsl BHYTPEHHETO CTOPAHUS,
PEaKTUBHOTO JBUTATEIS.
OO0BscHEHNE IPUHLIUTIOB ICHCTBHS U
ycroBuii 0€301IacHOTO HCIIOIH30BAHNUS
B ITOBCETHEBHOM JKU3HH JBUTATEIIS
BHYTPCHHETO CTOpaHUsA, OBITOBOTO
XOJIOIMIbHHUKA, KOHTUITHOHEPA.
OmnucaHue CBOMCTB TENI U TCIIOBBIX
SIBIICHUM C HUCI0JIb30BaHUEM
(u3MYeCKUX BEJIWYHUH: JABJICHUC
raza, TeMIeparypa, KOJIHYECTBO
TEIUIOThl, BHYTPEHHSA JHEPrus,
paboTa rasa.
Pewenue pacuéTHeIX 3a1a4 C SBHO
3alaHHOH (HU3NIECKOIT MOIENBIO C
HCITOJIE30BAHMEM OCHOBHBIX
3aKOHOBH (POPMYJIT MOJICKYJISIPHOM
(U3KKK ¥ TEPMOIUHAMUKH.
Pemenue kaueCTBEHHBIX 33]1a4 C OTIOPON Ha
W3yYEHHBIE B pazfene «MoeKyspHast
(hu3KKa UTEPMOTUHAMUKAY 3aKOHBI,
3aKOHOMEPHOCTH U PUBNIECKUESBICHUSI.
Pabota B rpynmax npu aHaiauze
JIOTIOTHUTEIBHBIX HICTOYHUKOB HH(POPMAIIUN
10 TeME

Tema 3.3.

ArperatHpie COCTOsIHUS BenlecTBa. Pa3oBble nepexobl

ConepkaHue JEKINU

[TapooGpazoBanne u KoHACH AW VicnapeHe u KUIeHue.

AGCooTHAs ¥ OTHOCHTEINIbHAS BIXKHOCTH BO3ayxa. HacelmeHHsiinap. Y penpHas
TEeIIoTa apooOpazoBaHus. 3aBUCUMOCTh TEMIIEPaTyphl KUIICHUS OT JIaBJICHHS.
Teépnoe teno. Kpucrammueckne 1 amopHbIe TeTa. AHU30TPOIHS CBOMCTB
KpUCTAJIJIOB. )KI/IIIKI/IQ KpUCTAJIJIbI. COBpeMeHHHeMaTepI/IaHH. IInaBnenue n
KpUCTaTU3aMA. Y JenbHas TerioTamiasieHus. Cyomumarnus.

YpaBHenwue TermtoBoro 6ananca. TeXHHYECKHEe YCTPOUCTBA U TIPAKTHUECKOE

[IpoBeneHne HKCHEpUMEHTA: H3MEpPEHHE
OTHOCHUTEJILHO BJIaXXHOCTU BO3/yXa.
OrneHka aOCONIOTHBIX M OTHOCHTEIBHBIX
MOTPEIIHOCTEH HM3MepeHnid (PU3MIECKIX
BEJIMYMH.

M3yuenue cBONCTB

HACBHIIIEHHBIXIIaPOB, CIIOCOO0B
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MNPUMCHCHUEC: TUTPOMETP U IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUUIIOTYYCHUA
COBPEMCHHBIXMATCPHUATIOB, B TOM YUCJICHAHOMATCPHUAJIOB, U HAHOTECXHOJIOTUU

HU3MEPEHUs BIAKHOCTH

HabmrogeHne kumeHust mpu
TIOHM>KEHHOM JIaBJICHUH, HarpeBaHuUs

U TUIABJICHUS] KPUCTAILTMUECKOTO
BELIECTBA.

OOBsACHCHUE IPUHIIUATIOB JICHCTBUS U
yCIIOBHY 0€30MaCHOT0 UCIIOIb30BAHUIB
TOBCETHEBHOM JKU3HHU TUTPOMETPA,
TICUXPOMETpa, KaJIOPHIMETpa.
M3yueHne TeXHOJIOrUH NOIyYeHUS
COBPEMEHHBIX MaTepPHAJIOB, B TOM YHCIIE
HAaHOMAaTePHAJIOB.

Pemenne pacu€THBIX 3a/1a4 ¢ SBHO
3alaHHOM (HHU3NIECKOI MOIENBIO C
HCTIOJb30BaHUEM ypaBHCHUS
TEIUIOBOTO OanaHca.

Pemenne kauecTBEHHBIX 3ajga4 C 0HOp017[ Ha

N3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH 1
(bu3HUECKUEABICHUS IO TEME.
PacnioznaBanue GpU3NUECKUX SIBICHUNB
Y4eOHBIX OIBITaX U OKPYKAIOIIEH
KHU3HU: ieopManusi TBEPABIX Tell,
HarpeBaHue U OXJIAXKJCHHE Tell,
M3MEHEHHE arperaTHBIX COCTOSTHUI
BEIIIECTBA U OOBSICHEHHE HX Ha OCHOBE
3aKOHOB U (POPMYJIT MOJIEKYJISIPHON
busuku.

Hcnons3oBanue nHGpOpManOHHBIX
TEXHOJIOTHH JJIS TOHCKa,
CTPYKTYPHPOBaHHUS,

UHTEPIPETALIH U [TPEACTABICHUS
UH(OpPMALIUK TIPH TTOJI'OTOBKE
COOOIIeHNH 0 MPUMEHEHUM3AKOHOB
MOJICKYJISIPHOW (DU3UKHU U
TEPMOJIMHAMUKHU B TEXHHUKE

U TEXHOJIOTHSIX
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[IpakTrueckue 3ansaTua: Pemenume 3amau mo pasgeny: «MounekynspHast
¢u3uKa ¥ TEPMOIUHAMHKA

Paznen 4. DJIEKTPOJIMHAMUNKA 6
Tema 4.1 DJIeKTPHUYECKOE 110.1€ 2 ITpoBeieHHE SKCIEPUMEHTA: U3MEPEHUE
7 3JIEKTPOEMKOCTH KOHIEHCATOPA.

COI[ep)KaHI/IC JICKIIMH

DnexTpu3anys Te. DNeKTpuuecKuiizapas. J{Ba BUaa IeKTPUYECKUX 3apsiIOB.
[IpoBOIHUKY, TMAICKTPUKN U MOTYIIPOBOTHIKH. 3aKOH COXPAHEHHS JICKTPUICCKOTO
3apsja.

BsaumoneiictBue 3apanoB. 3akon Kynona. ToueuHblid 35eKTpuuecKui3aps.

DNEKTPUUECKOE MOJIE.

Hampspk€HHoCTb 3nekTpuueckoronosisd. [IpuHIum cynepno3uuy 3JIeKTPUYECKUX
nosiedl. JInHUM Hanps>)KEHHOCTHU HJIEKTPUUECKOTOTIOSL.

Pa6ora cun anexkTpoctarudeckoromnodsi. [loreHiuan. Pa3HOCTh MOTEHIIMATIOB.
IIpOBOHUKY U AUAIEKTPHKH B 3JIEKTPOCTATUIECKOM Toe. JnanekTpudeckas
MIPOHULIAEMOCTh. DNIeKTpoE€MKOCTh. KoHsieHcaTop.

DNEeKTPOEMKOCTh IIIOCKOT0 KOHJIEHCATOpa. DHEPrHsl 3apsLKEHHOTO
KOHZeHcaTopa. TeXHUYECKUE YCTPOUCTBA U IPAKTHYECKOE IPUMEHEHHE:
3JIEKTPOCKOII, JJIEKTPOMETP, DIEKTPOCTATUUECKAs 3aIUTA, 3a3€MJICHHE
3MEeKTPONpHUOOPOB,KOHCHCATOP, KOMMPOBAJIbHBIHANIIAPAT, CTPYIHBIH
NPUHTEDP

OreHka aOCOMIOTHBIX ¥ OTHOCHTEIBHBIX
IPEIIHOCTEH N3MEPEHNH (PU3NIECKIX
BEJIMYMH.

W3yueHue NpuHIUIIOB IEUCTBUS
3JIEKTPOCKOIIA, JIEKTPOMETPA,
KOHJICHCATOpA.

W3yuyenue npUHIUIIOB JEHCTBUS

1 yCIIOBHUH 0€3011aCHOTO ITPUMEHEHHSB
MPAKTUYECKO JKU3HHU, KOMMPOBAIBHOTO
anmapara, CTpyHHOTONIpUHTEPA.
PaccmoTpenne pusnueckux OCHOBaHUH
INEKTPOCTATUUECKOM 3aLIUTHI U 3a3€MIICHUS
IIEKTPOIIPHOOPOB.

Pemienne pacu€THbIX 3a7a4 € IBHO3aAaHHOM
(U3MYECKOI MOZEIBIO C UCIIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOBH (hopMyI1
3JIEKTPOCTATUKH.

Pemenue kauecTBEHHBIX 3324

C OIIOPO1 HAa U3YUEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PU3UUECKHE SBICHUS
JNEKTPOCTATUKH.

Pacrio3naBanue QU3MUECKHX SBICHUIB
Y4eOHBIX OIBITaxX M OKPYKAIOIIEH >KHU3HH:
JNEeKTPU3aLHUs Tell, B3aUMOAEHCTBHE 3apsa10B
1 00BSCHEHNENX Ha OCHOBE 3aKOHOB 1
(hopMyIT BIEKTPOCTATHKH.

Omnmcanne U3y9eHHBIX CBOICTB BEIIECTBA U
3JIEKTPUYECKUX SIBIEHUMC UCII0JIb30BAHUEM
(U3NIECKNX BEIMYUH: SIEKTPHUECKUH
3apsil, HAIPSHKEHHOCTD YIEKTPUYECKOTO
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OJIs1, OTEHIUAN, PA3HOCTh NOTEHIIUAJIOB,
3JIEKTPOEMKOCTb.

AHanu3 GU3NIECKUX TPOIIECCOB MSBIICHHUH C
UCTIONIb30BAaHIEM (PH3NIECKUX 3aKOHOB!
3aKOHA COXPAaHEHUS 3JEKTPUIECKOTO 3apsa,
3akoHa KyioHa.

Pabora B rpymnmax mpu aHanuse
JIOTIOTHUTENBHBIX HCTOYHUKOB HH(OPMAIN
Y NOATOTOBKE COOOIIEHUIO MPOSIBICHUN
3aKOHOB 3JICKTPOCTATHUKUB OKPY KaoIeH
JKU3HU U IPUMCHCHUHN X B TCXHUKC

Tema 4.2

ITocTosTHHBIH YJ1eKTPUYeCKUil TOK. TOKH B pa3sjiMuYHbIX cpeaax

CoJiep)kaHue JISKITUH

DNeKTpUYECKH TOK. Y CIIOBHUS CYIIECTBOBAHHS IEKTPUICSCKOTO TOKa. MICTOYHUKH
Toka. Cuna Toka. IlocTOSTHHBIN TOK.

Hampsokenue.

3akon OMa i1 yyacTka HeTH. DIeKTPHIECKOe CONPOTHBIIEHHE. Y IeTbHOE
coIpoTuBIIeHHE BemecTBa. IlocieoBarenbHoe, TapaieibHOE, CMEIIaHHOE
COEIMHEHUE POBOIHHUKOB.

Pabota aiekTprdIecKkoro Toka.

3akoH J[>oyns—Jlenna. MoIHOCTBINEKTPUIECKOTO TOKA.
DIEeKTPOIBIIKYINAS CHJIAa U BHYTPEHHEE COMPOTHBICHUCHCTOYHIKA TOKA.
3akoH OMa I OTHOH (3aMKHYTOM) 3NeKTpraeckoit ermn. KopoTkoe
3aMbIKaHUE.
OJeKTpOHHAs TPOBOIUMOCTH TBEPABIX METAJUIOB. 3aBUCHMOCTHCOIIPOTHBIICHAS
METaJUIOB OT TEMIIEPATyPHI.
CBepXMmpOBOIUMOCTb.
OnekTpudeckuil Tok B Bakyyme. CBOICTBA 371€KTPOHHBIX ITyYKOB.
[MoxynpoBoguukn. CoOCTBEHHAs HIPUMECHASI IPOBOIMMOCTB TTOJTYTPOBOAHUKOB.
CaoiictBa p—N-niepexona. [lomynpoBogHNKOBBIE TPUOOPHI.
OJIEeKTPUUECKUI TOK B PaCTBOPaX MPACIIABAX HIEKTPOIHUTOB.
DNEeKTPOIUTUYECKAs TUCCOLMALU. DIEKTPOIIU3.
OnexTpudeckuil Tok B razax.CaMoCTOSTENbHbIN U HECAMOCTOSITENbHBIN
paspsan.Monaus. [1nazma.

[IpoBeneHue 3KCIepUMEHTA: U3yUeHUE
CMEIIaHHOTO COETUHEHUS PE3UCTOPOB;
n3mepenue D/]C uCToOUHUKA TOKA U €ro
BHYTPCHHETO COTPOTUBIICHHUS; HAOIIOICHIE
ANEKTPOIIH3A.

OrieHKa a0COJIFOTHBIX M OTHOCHTEBHBIX
MOTPENTHOCTEH H3MEPEHIH (PU3NICCKUAX
BEJIMYHH.

OOBsCHEHHE IPUHIIATIOB ICHCTBHS U
YCIIOBHH 6€30M1aCHOTO MPUMEHEHHS
aMmIiepMeTpa, BOJIbTMETpa, peocTarTa,
HMCTOYHUKOB TOKa, AIEKTPOHArpEBATENbHBIX
1 DJIEKTPOOCBETUTENLHBIX PUOOPOB,
TEPMOMETpPa COMPOTUBIICHHUS, BAKYYMHOTO
JIN0J1a, TEPMUCTOPOB B (POTOPE3UCTOPOB,
[IOJIyPOBOIHUKOBBIXINOJI0B, T'aJIbBAHUKU.
Pemenue pacu€THbIX 3a/1a4 ¢ IBHO33JaHHON
(U3NIECKON MOJICITBIO C UCTIONBE30BaHIEM
OCHOBHBIX 3aKOHOBH (DOPMYJI TEMBI
«ITocTOSTHHBIN 2JIEKTPUUECKUM TOK.
Pacno3znaBanue pU3NUeCKuX SBICHUHB
Y4eOHBIX OIBITAX U OKPYKAIOIIECH KUZHU:
ANIEKTPUIECKAs MPOBOJUMOCTD, TETIIOBOE,
CBETOBOE, XUMHYECKOE, MATHUTHOE JEHCTBHS
TOKA.
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TexHuueckue ycTpoHCTBa U IpakTUYECKOE IPUMEHEHHE: aMIIepMeTp, BOJIITMETD,
pEoCTaT,NCTOYHUKH TOKA, JJIEKTPOHATPEBATEIbHBIC TPUOOPHI,
JIEKTPOOCBETHTENIBHBIE IPHOOPHI, TEPMOMETP CONMPOTUBIICHHS, BAKYYMHBII IO,
TEPMHUCTOPHI X POTOPE3UCTOPHI, TOTYNPOBOIHUKOBBIN U0, TAIbBAHUKA

AHanu3 dIIEKTPUIECKUX SBICHUN U
MIPOLIECCOB B IEMSIX MOCTOSTHHOTO TOKAC
HCIIOJIF30BaHNEM 3aKOHOB: 3aK0H OMa,
3aKOHOMEPHOCTH TIOCJIEOBATEIIFHOTO
MapajuIeIbHOTOCOCTUHEHNS TIPOBOIHUKOB,
3akoH Jlxxoyns-JleHua.

OmnmcaHne H3YYeHHBIX CBOICTB BEIICCTB U
ANEKTPHUYECKUX SBICHUNC HCITOTB30BAHUEM
(U3NYECKUX BEJTMUYUH: JICKTPHUCCKHIA
3aps, cuia TOKa, dIEKTPUIECcKoe
HanpspKeHUE,JIEKTPUIECKOoe
COTIPOTUBIIEHUE, PA3HOCTh MOTEHIIUAIOB,
D/1C, paboTaToka, MOIIIHOCT TOKA.
Hcnonp3oBanue nHGOPMAITMOHHBIX
TEXHOJIOTHH U1 IIOMCKA,
CTPYKTYPHUPOBAHU, MHTEPIPETALNHN U
MpeJCcTaBICHUS MHPOPMAIIH IIPH
MOJITOTOBKE COOOIICHUI 0 MPUMEHEHIH
3aKOHOB IIOCTOSIHHOI'O TOKA B TEXHUKE U
TEXHOJIOTUAX

IIpaktnueckue 3ansaTus: Pemenue 3amad no pasgpeny: «llocTosHHBIN 2
JNIEKTPUIECKUH TOK. TOKH B pa3HBIX Cpeaax».
Koumponvnasa paooma Nel, npoMeKyTOUHAS aTTECTAlMS, e
Pa3aen 5. JJIEKTPOJAMHAMMKA 23
Tema 5.1 MaruuTHoe moJie. JJIeKTPOMATHUTHAS HHIYKIUSI 23 [IpoBeieHne SKCIIEPUMEHTA: U3yUCHUE
7 MAardmMTHOIO IOJIAA KaTYHIKH C TOKOM;

ConepkaHue JEKINU

IlocTossHHBIE MarHUThL. B3auMonelcTBUE IOCTOSHHBIX MarHUTOB. MarHuTHOE I0JIE.
BexTop MarHUTHON MHIYKIMU.

[IpuHIMn Cynepno3uuy MarHuTHLIX MoJiel. JInHuu MarauTHONW nHAyKuMu. Kaptuna
JUHAKA MarHUTHOW WHIYKIWH TIOJI TOCTOSIHHBIX MarHUTOB.

MarHuTHOE mosie MPOBOJHMKA C TOKOM. KapTuHa NMHUIl MHAYKIMM MarHUTHOTO MOJS
JUIMHHOT'O IPSIMOT0 MIPOBOIHUKA U 3AMKHYTOTO KOJIbLIEBOTO IPOBOAHUKA, KATYIIKH C TOKOM.
OmneIT Dpcrena.

B3aumoieiicTBHE MPOBOIHUKOB C TOKOM.

HCCIICI0OBAHKE ICHCTBHS IIOCTOSHHOTO
MarHuTa Ha PaMKy ¢ TOKOM;
HCCIICIOBAHHE SBICHHS
ANEKTPOMArHUTHOM UHTYKITHH.

OreHKa a0COIOTHBIX M OTHOCHTEIBHBIX
MOTPENIHOCTEH H3MEPCHHUH (PU3NIECKUX
BEJINYHMH.

OOBsICHEHHE IPUHIIUTIOB JIEHCTBUS U
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Cuna Amnepa, e€ MOyJIb U HallpaBlICHUE.

Cuna Jlopenua, e€ MoIynb M HampaBieHHE. J[IBIDKEHHE 3apsDKEHHOM dYacTUIBl B
OJTHOPOTHOM MarHWTHOM 1oJie.Pabota cuisl Jlopenma.

SIBneHue HNEeKTpOMarHuTHOW uHAyKuMd. IloTok BekTopa MarHUTHOM
WHIYKIOUH.

ONeKTPOABIKYIIAS CHJIa MHYKIIUH.

3aKOH 3JIEKTPOMAarHUTHON MHAYKUMK Dapanest.

BuxpeBoe anekTpuueckoe Imojie. DNEKTPOABIIKYIIAs CHJIA MHAYKIMH B IPOBOJHHKE,
JBIDKYIIEMCS OCTYTAaTEIbHO B OJJHOPOJHOM MarHUTHOM TIOJIE.

[IpaBuino Jlenna.

WH1yKTHBHOCTG. SIBICHNE CAaMOMHIYKIMH. DIICKTPOABIKYINAS CHIIA CAMOMHIYKIIUH.
DHeprust MarHUTHOTO TI0JIS] KATYIIKHAC TOKOM.

OneKTpoMarHuTHoe 1moJjie. TeXHHYeCKHe YCTPOHCTBA U INPaKTHYECKOE
NMPUMECHCHHUC: TOCTOAHHBIE MArHUThbI, J3JICKTPOMArHUTBI, 3JICKTPOABUIATECIIb,
YCKOPUTCIIN DJICMCHTAPHBIX YaCTUILl, MHAYKIIMOHHAA 11€Yb.

yCIIOBUH Oe3onacHoro IIPUMEHEHUS
MOCTOSIHHBIX MAarHuTOB, 3JIE€KTPOMAarHuTOB,
JNIEKTPOABHUTATENS, ycKopuTenen
3JIEMEHTAPHBIX YaCTHII, NHIYKIMOHHOH IEYH.
Pemenne pacu€THBIX 3a7a4 Ha NPUMEHCHHE
dopMyn  Tembl «MarautHoe  moIe.
DJeKTPOMArHUTHAS HHAYKIHSD).

Pemenne xKauecTBEHHBIX 337a4 C OIOPOH Ha
HU3yYeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢u3nyeckue siBIeHHS TeMbl «MarHuTHoe
nojie. DIeKTPOMAarHUTHAS MHIYKLIUN.
OnpeneneHue HampaBIeHUSI BEKTOpa
HHAYKIIMH MarHUTHOTO IOJI IPOBOJHMUKA C
TOKOM, CHJIBI AMnepan cuibl JlopeHna.
Pacrio3HaBanue (QU3NYECKMX SABICHHH B

IIpakTnueckue 3ansatusa: PemeHune 3amay Ha TeMy: «MarHutHoe IoJe. 4 Y4eOHBIX OMBITAX M OKPYWKAlOWIeH JKH3HI:
DJIEKTPOMArHUTHAS WHYKIIHSD) BIAHMOACHETBHE MarHiros,
I[a60 aTo _ I/I 10 QJICKTPOMAIrHUTHAA WHAYKIWA, JACHUCTBHUC
patopHbie 3aHATHS: «I3MepeHue conmpoTUBIICHHUS IPOBOTHUKA MTPH MArHHTHOTO TOJis HA MPOBOIHHK C TOKOM H
TIOMOIIIM aMITIEPMETpPa U BOJIBTMETpay, «lccnenoBanue menu JBIKYIIMICS 3apsil.
MOCJICIOBATEIbHO COCTMHEHHBIX COMTPOTHBIICHHI», «ccaenoBanue enu AHamu3  5ICKTPOMATHUTHBIX — ABICHHH C
napajuIeIbHO COSTMHEHHBIX CONMPOTUBIICHUNY, «ccmenoBanue HCTIOJIb30BAHICM 3AKOHA SIICKTPOMArHHTHON
3aBHCUMOCTH MOIIHOCTH, MTOTPEOISIEMOH JIaMITON HaKaJTMBaHUS OT MHAYKUIH. OTHCAHHE W3YSCHHbIX CBOHCTB
. BCHICCTB M DJJICKTPOMArHUTHBLIX ABJICHUU C
HanpsOKeHUs Ha e€ 3akuMax», «OnpeieseHne WHIyKTHBHOCTH KaTYyIIKH B HCTIONb30BAHHEM  (DWIMYECKUX  BEJHUHH:
ST IEPEMEHHOTO TOKay, «V3ydeHune sIBICHUS 3JICKTPOMAarHUTHOU MH/IyKIIMsSl MATHUTHOTO TOJISI, CHila AMIiepa,
WHTYKITA. cwia JlopeHIa, WHIYKTHBHOCTh KAaTYIIKH,
OHEPIrugd DJCKTPUYECKOr0 W MArHuTHOI'O
noJien
Koumponvnas paboma Ne2 no pasdeny: « dnekmpoounHamuxay. 2
Pazien 6. KOJJEBAHWSI M BOJTHBI 45
Tema 6.1 MexaHHYeCKHe H 3JeKTPOMATHUTHBIE KOJIeOaHus 15 Vcenenoanue napamMeTpoB KoebaTenbHol
7 CUCTEMBI — MEPHUOJA, 4YaCTOThI, aMIININTYyAbl WU

Coaeprxanue JEeKIU

KonebarenapHas cuctema.
CBO6OL[HI)I€ MEXaHMYECKHE KOJIcOaHus. FapMOHI/I‘IGCKI/IC KoJieOaHus. HepI/IOH, qacTroTa,

ammnTyaa u ¢gasa kosiedbanuid. IIpy>kKMHHBIA MasSTHHK.

¢da3pr  koneGaHMK  (IPYXWHHBIA  W/WIH
MaTeMaTHYECKHH MasTHHK).
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MaremaTuuecKkuil MasiTHUK.

YpaBHEHHE FapMOHUUECKUX

konebannii. [IpeBpareHne SHEPTUUIIPH TaAPMOHIYECKHAX KOJIEOAHMUIX.

KonebarenpHbI KOHTYP.

CBoOONHBIE AIEKTPOMArHUTHBIC KOJEOaHWA B WACATHHOM KOJeOaTeTbHOM KOHTYpE.
AHanoruss MeXIy MEXaHWYECKUMH U JJIEKTPOMAarHUTHBIMH KoneOaHusamu. Popmyra
Tomcona. 3aKOH COXpaHEHHUs SHEPTUH B HICATBHOM KOJIe0aTeIbHOM KOHTYpE.
[IpencraBnenne o 3aTyXarOMIMXKOIEOaHUIX. BEIHY ) IeHHBIE MEXaHUYECKHE KOIEOaHus.
Pe3onanc. BeiHyx/1eHHBIE 3JIeKTpOMarHuTHbIe Kosiebanus. [lepemeHHbIit TOK.
CuHyCOUJAIBHBIA TepeMEHHBI TOK. MOIIHOCTh MEPEeMEHHOT0 ToKa. AMIUIUTYJHOE |
JCHCTByOIeE 3HAYCHHWE CWIIBI TOKa W HampsbkeHus. Tpanchopmatop. I[IpomsBonactso,
nepenaya v MoTpedieHHe 3JIEKTPUIECKON SJHEPTHH.

OKoNorn4yeckue prucky Mpy IPOU3BOICTBE IIEKTPOIHEPTHN.

KynbTypa ncnons30BaHus 371€KTPOIHEPTHHU B TOBCETHEBHOMKHU3HH.

TexHHUecKkue yCcTpoiicTBa HIIPAKTHIECKOE MPUMEHEHHE: AIEKTPUUECKUI 3BOHOK, TEHEPATOP
HNEPEMEHHOrO TOKA, JINHUH JNIEKTponepenay

IIpaktueckue 3anarus: Pemenue 3amay Ha Temy: «MexaHUYECKHE U
AJIEKTPOMArHUTHBIE KOJICOAHMS)

Jlaboparopusble 3ansaTHs: «3yUueHne 3aBUCUMOCTH lepro/ia
KOJIEOAHNH HUTSHOTO MasiTHUKA OT JJIMHBI HUTWY, «3ydeHune
yCTpOICTBa TpaHchopMaTopay.

HaOnromenue  3aryxarommx  KojeOaHHI.
UccnenoBanne  CBOMCTB  BBIHYXJICHHBIX
KOJIEOaHUH.

Haomronenue pe3oHaHca. IIpoBenenue
JKCIIEPUMEHTA: HCCJIEN0BAHUE 3aBUCUMOCTH
nepruoIaMalibIX KoJleOaHui rpy3a Ha HUTH

OT JUIMHBI HUTH M  Maccel  Ipy3a;
HCCIIeI0OBaHUE NMEPEMEHHOTO TOKaB LIENH U3
MHOCJIEA0BATEIBHO COEJIMHEHHBIX
KOHJICHCATOPa, KATYIIIKUU PEe3UCTOpA.
OueHka aOCOMIOTHBEIX M OTHOCHTENIBLHBIX
MOTpEeIHOCTell  M3MepeHul  (PU3NUecKux
BEJIAYMH.

OO0BsCHEHHE TPUHITUIIOB ISHCTBUS NyCIOBUN
0e30IIaCHOTO TPUMEHEHHUS DIIEKTPHICCKOTO
3BOHKa, TI€HepaTopa IEPEMEHHOI0 TOKa,
JIMHUH 3JeKTponepeaad.

Pemenue pacy€THbIX 3a1a4 C SIBHO 3aJlaHHOM
(U3NIECKO MOJIENBI0 C HCHOJIh30BAHUEM
OCHOBHBIX 3aKOHOBHY (DOPMYJI, OTIMCHIBAIOLITIX

MEXaHUYECKUE u 3JIEKTPOMArHUTHBIC
KoJieOaHus.

Omnucanne MEXAHUYECKHUX
3JIEKTPOMArHUTHBIX Koe0aHui c

UCIMIONIb30BaHHEM  (DU3UYECKMX  BEJIWYHH:
NEePHOJ] U YacToTa KoJeOaHHi, aMINIUTYAa U
¢dasza kosebaHuii, 3aps] M CHIa TOKa B
TrapMOHUYECKUX 3JIEKTPOMAarHUTHBIX
KOJICOAHUSX.

Pemenne kadecTBEHHBIX 33/1a4 C ONOPOH Ha
N3yUYCHHbIC 3aKOHBI,  3aKOHOMEPHOCTH,
OIUCHIBAIOLINE MeXaHUYECKHUEe u
AJIEKTPOMarHUTHBICKOJICOaHNUS.

PaGora B rpynmax mpH IUIaHUPOBAHMHU,
MPOBEJICHUH M MHTEPIPETAMN Pe3yJIbTaTOB
ONBITOB, M AaHAJIU3€ JOIOJHUTEIBHBIX
WCTOYHHMKOB MH(OpPMAIIHH 110 TEME
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Tema 6.2

MexaHnnuyecKkue u AJICKTPOMATHUTHBIC BOJIHBI

10

CojieprkaHue JeKIUH §
MexaHnuecKkue BOIHbI, YCIOBUS pacnpocTpaHeHus. Ilepuos. W3ydenne oOpa3oBaHus U PaclpOCTpaHEHUS
CkopocTb pacmpocTpaHeHHs M JUIMHa BOJHBL. IlomepeuyHble M MPOAOJIBHBIE BOJHBL MOTIEPEYHBIX UTPOOJIBHBIX BOJIH.
Wnrepdepents 1 1udpaKiys MCXaHHYECKUX BOJIH. HaGmonenue oTpaxkeHHss M IIPEIOMIICHUS,
3Byk. Ckxopocts 3Byka. ['poMkoctp 3Byka. Bricora ToHa. TemOp 3ByKa. uHTepQepeHINN UANPPAKIIIN MEXaHIIECKUX
ONeKTpOMarHUTHBIC BOJIHBI. BOJIH.
VYcroBust M3Iy4eHHUS SJICKTPOMAarHUTHBIX BOJTH. B3anMHas opueHTanms BekTopos E, B, Habmonenne  cesizu TpOMKOCTH  3ByKa U
. BBICOTHl TOHA C AaMIUINTYAOH M YacTOTOH
VB afeKTpOMarHHTHOH BOIHE. KosieOaHNH, 3ByKOBOIOpE30HAHCA.
CBoOHCTBa 3IEKTPOMArHUTHBIX BOJIH:OTPaKEHHE, IPETOMIICHHE, VccreI0BaHHe CBOMCTB DJICKTPOMATHHTHBIX
nojiapusanus, ;[H(bpaxuua, HHTep(l)epeHHI/ISI. CKOpOCTL QJICKTPOMArHUTHBIX BOJIH: OTpakeHue, MpeIoOMIIEHUE,
BOJIH. noJspusanyst, Audpakuus, nHTepdepeHums.
[Tkana snexTpoMarHUTHBIX BosIH.[IpuMeHeHre 371eKTPOMAarHNTHBIXBOJIH B TEXHUKE U W3zyuenue yCIIOBHH U3TY4YCHUS
OBITY. 3JIEKTPOMAarHUTHBIX BOJIH, B3aUMHOU
[IpuHIMOBI PaguoOCBsI3M U TeleBUACHUSA. Panuornokanus. DJIEKTPOMarHUTHOE opueHtarmu  BektopoB  E, B, v B
3arpA3HEHUE OKPYKAIOIIeH cpebl. DJICKTPOMArHUTHOH BOJIHE.
TexHUYECKHME YCTPOWCTBA M TPAKTUYECKOE TPUMEHEHHE: My3bIKATbHBIE W3yuenne NpuMEHEHHS 5JEKTPOMArHUTHBIX
HHCTPYMEHTBI, yJIbTPa3ByKOBas TMAarHOCTHKA B TEXHMKE M MEAWIMHE, pajap, BOJIH B TEXHHKE HOEITY. . .
panvonpréMHHEK, TeIeBU30p, aHTeHHa, Tesie@oH, CBU-neus. ObnsicHeHME IPUHLIMIIOB AeHCTBHS HyClIOBUIL
Z 0e30macHOT0  TPHUMEHEHHUS]  MY3bIKaJIbHBIX

IIpakTtnueckue 3anarus: Pemenue 3amay Ha Temy: «MexaHUYECKHE U
3JIEKTPOMAarHUTHHIE BOJIHBD)

HHCTPYMEHTOB, YJIBTPa3BYKOBOH
JINarHOCTHKH B TEXHUKE U MEJUIIUHE, Paaapa,
panuonpuéMHUKa, TEIIEBU30pa, AHTCHHBI,
tenedona, CBU-neun. Pemenne pacu€rHbix n
Ka4eCTBEHHBIX3a1a4 C OMOPOH HA M3yUCHHBIC
3aKOHBI M 3aKOHOMEPHOCTH, OITHUCHIBAIOIINE
pacnpocTpaHeHue MEXaHHYECKUX n
3JIEKTPOMArHUTHBIX BOJIH.

Hcnons3oBanue HHPOPMAIIUMOHHBIX
TEXHOJIOTUH JIJISl TOUCKA, CTPYKTYPUPOBAHHUS,
MHTEPIPETALUH u [peICTABICHUS
HH(POPMALIUH TIPH MTOJITOTOBKE COOOIICHU
00 HCIOJB30BAHUHU HJIEKTPOMATHUTHBIX BOJIH
B TEXHHUKE.

VYyactue B IUCKYCCHH 00 3JIEKTPOMAarHUTHOM
3arpsI3HCHUMOKPYKAIOMICH CPEIbL.
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Pabora B Trpynmax mpH IUIaHUPOBAHMHU,
MIPOBEICHUM U HMHTEpPIpETalluu pe3ysbTaToB
ONMBITOB W  aHAIW3€  JIONMOJHUTEIBHBIX
HCTOYHHMKOB MH(OPMAIIHH 110 TEME

Tema 6.3

Ontuka

Cojnepxkanue JEeKIMN

I'eomerpuueckas onruka.

IIpsiMmonuHEHOE pacpOoCTpaHEeHUECBETa B OJHOPOoIHOM cpene. Jlyu cBera. ToueuHslit
UCTOYHHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue

n300pakeHNH B TUI0OcKOM 3epkaie. Ilpenomienue cBeta. 3aKOHBI PEIIOMIICHUS CBETA.
AOCONIOTHBIN TIOKa3aTeNb npenoMieHus. [lomHoe BHyTpeHHEE oTpakeHue. [IpeneapHbIH
YTOJI TOJTHOTOBHYTPEHHETO OTPasKEHHUS.

Jucnepcus cera. CioxHbIi cocTaBoesnoro ceera. Lser.

CoGwuparoniye 1 paccenBaronye JuH3bl. ToHkas JuH3a. POKyCHOE pacCcTOsHUE U
ONTHYECKas cuiia TOHKOH nH3bL. IlocTpoeHne m3o0paxeHuii B COOMPAIOIINX U
pacceuBarouux JuH3ax. DOpMyJIaTOHKON JUH3bI. Y BEJTMYEHHUE, 1aBAEMOE JIMH30M.
[Ipenensl TPUMEHUMOCTH T€OMETPUUECKON ONITUKHU.

BounHoBas onrtuka. MaTepdepennns cBera. KorepeHTHBIE HCTOYHUKH.

YcnoBus HaOMOAEHNS MAKCUMYMOB 1 MUHIMYMOB

B MHTEPEPEHIIMOHHON KapTHHE OT JABYX CHH(]A3HBIX KOT€PEHTHBIXUCTOUYHUKOB.
Judpaknus ceera. Judpaxunonnas pemeéTka. Y cioBre HaOMOASHUS TTIaBHBIX
MaKCUMYMOB TIpH MaJICHUU MOHOXPOMAaTHYECKOTO CBETA

Ha Iudpakironnyo pemérky. [lonapuzamnus ceera. TexHUUecKne ycTpoicTBa U
MpaKTHYECKOE MPUMEHEHNE  0UKH, JIyTia, (hoToannapar, NpOeKLUHOHHbIN anmnapar,
MHKPOCKOTI, TEJIECKOII, BOJIOKOHHASIONITHKA, THU(PPAKIIHOHHAS PEIIETKA, TOJIIPOUI.

HpaKTI/ILIeCKI/IC 3aHATHS: PemnieHue 3aga4y Ha TCMY: «OnTukay»

N

JlaGopatopHsle 3ansATHS: «OnpeaeneHre noKa3aresst MPeoOMICHUS CTEKIIa,
«OrmpenenieHne ONTUYECKON CUITBI M (POKYCHOTO pacCcTOSIHUS COOMparoIien
JIUH3BD, «OIpeesIeHue JUIMHBI CBETOBOM BOJIHBI ¢ TOMOIIBIO
TU(PPaKIMOHHON pemeTk», «OnpeaeneHue noctosHHon [Tnankay.

(00

Koumponvnas paboma Ne3 no meme: « Onmuxay.

W3ydenne sBIEHUS NOJTHOTO BHYTPEHHETO
OTpa)KeHHsl, ETONPUMEHEHHS B CBETOBOJIE.
W3ydenne Mozenei MUKpOCKOINA, TENECKOTIA.
INomyuyeHne cnekTpa ¢ MOMOIIBIO MPH3MBI U
muppaknnoHHOW — peméTku.  M3mepenue
MOKa3aTesIsl IPEeIOMICHUACTEKIIA.
HccnenoBanne CBOMCTB H300pakeHHH B
JIMH3aX.

OOBsiCHEHHE TPUHLIUIIOB ACHCTBUS Ny CIOBUI
0e301acHOT0 MPUMEHEHHs OYKOB, JIYIIbI,

¢doroamnmapara,

NPOSKIIMOHHOTO anmapara,

MHKPOCKOIIA,  TENEeCKONa,  BOJOKOHHOM
OIITHKH, I paKIHOHHOH penIETKH,
HOJIIPOUIA.

Penienne pacu€THBIX 3a/a4 C SBHO33/IaHHON
(bU3HYECKOI MOEIBIO

C HCIIOJIb30BaHHEM OCHOBHBIX 3aKOHOB U
(hopMyJI TEOMETPHUCCKON OTITHKH.
Iloctpoenne wu ommcaHue U300paKEHHUS,
CO3/1aBa€MOT0 ITUIOCKUM 3€pKajJioM, TOHKOMH
JIMH3011.

PaccmoTrpeHune mpenenoB  NPUMEHHMMOCTH
reOMETPUYECKOUONITHKH.

PacnosHaBanue (Gu3MYECKHX SBICHUHA B
OIBITAX u OKpy Karouieit KH3HH:
NPSMOJIMHEWHOE pPaclpOCTpaHEHHE CBETa,
OTpaxkeHHUe, MpeJoMIieHHe, HUHTepdepeHIus,
JTUpaKIus 1

MOJISIPU3ALIUSI CBETA, IUCTIEPCHUS CBETA.
Nzyuenue YCIIOBHIA HaOIOIEHUS
MaKCUMyMOB 1 MUHHMYMOB

B HHTEp(EpEHIMOHHON KapTHHE
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oT JIBYX cuH(pa3HBIX
HCTOYHHKOB.

YcoBrue HaOMIOICHAS TTIABHBIXMAKCHMYMOB
[IPY TaICHIA MOHOXPOMAaTHYECKOTO CBETa
Ha IU(PaKIHOHHYIO PEIIETKY.

AHanu3 ONTUYECKUX SBICHUH

C  HCIIOIB30BAHMEM  3aKOHOB: 3aKOH
MPSMOTMHEHHOTO  PACIPOCTPAHCHHS CBETA,
3aKOHEI OTpaXKCHUS CBETAa, 3aKOHEI
MPEJIOMJICHUS CBETa.
Omnucanue ONTHYECKHUX
UCIIONIb30BaHUEM (PU3NUECKIX
BEJMYHUH: (POKYCHOE PACCTOSHHE
OIITHYECKAs CUJIA JIMH3BI

KOI'CPpCHTHBIX

SIBJICHUU C

Paznen 7. OcCHOBBI cIeMAILHON TEOPHUU OTHOCHTENBbHOCTH (Hajiee — CTO) 3
Tema 7.1 OcCHOBBI CHIEHAJIBHOWTEOPHH OTHOCUTEJIBHOCTH 3 Permenye kauecTBeHHbIX 32124
CO,Z[ep)KaHI/Ie JEKIUU 2 C OIIOPOM HA U3YYEHHBIE IIOCTYJIAThI
rpaHI/ILIBI NPUMEHUMOCTHU KJIACCUYECKON MEXaHUKH. ETO
HOCTyJ’IaTLI CHCHHaHBHOﬁ TCOPUN OTHOCHUTCIIbBHOCTU: MHBAPHUAHTHOCTBMOAYJIA CKOPOCTHU CHOHLSOB?HHG HH(bOpMaHHOHHHX
CBCTa B BaKyyMe€, IIPUHIUII OTHOCUTCIbHOCTH OHHIITEHA. TEXHOJIOrnH AT Toncka,
OTHOCHUTEIHHOCTh OJHOBPEMEHHOCTH. 3aMeJIeHHE BPEMEHH U COKpAalleHWUE JJIUHBI. CTPYKTYpHpOBAHHNA,
OHeprus U UMITyJIbC PETSITUBUCTCKON JacTUIBl. CBSI3b MAacChl C SHEPrHEeH U HMITYIbCOM MHTCPIpPCTALINIT M TpCACTABIICHNA
PEJIATUBUCTCKOM YacTUIBI. DHEPTHs ITOKOSL. HHq)6OpMaHVHH fpx MOATOTOBKE
. . o 1 COOOIICHHUHN (0] IpaHullax
[Ipaktuueckue 3anstusa: Pemenne 3amau Ha Temy: «OCHOBBI ClELIMAIBHON pHMeHEMOCTH CIACCHICCKOI
TEOPUN OTHOCUTEIBHOCTI MEXAHUMKH 1 ocHoBax CTO
Paznen 8. KBAHTOBAS ®U3UKA Ha6monenune Gporosdderra
Tema 8.1 JJIeMeHThI KBAHTOBOM ONTHKH 3 Ha YCTAaHOBKE C IIMHKOBOM IIJIACTHHOM.
2 HCCJ’[GI[OB&HI/IC 3aKOHOB BHCIIHETO

ConepkaHue JEKINU

®ortonsl. opmyia [Tnanka cBs3udIHEPTUN GOTOHA C €T0 YACTOTOM. DHEPTHS U
HMIYJIbC (OTOHA.

OtkpoiTHe U uccaenoBanuedorodpderra. Ompitel A.I'. CTonerosa.

3akoHbl poTtodddekra. YpaBHEeHHE

OiHmrTeiHa 11 potorddexra.
«Kpachas rpanuna» poroaddexra./lapnenne ceera. OnbiTel [1.H. JIeGenena.

dboTtorddexra.

OO0bsICHEHHE OCHOBHBIX TIPUHITUTIOBICHCTBUS
TEXHUYECKUX  YCTPOMCTB, TaKUX  Kak:
¢dboTtosnemeHnt,  (HOTOAATIMK, COJHEUHAS
OaTtapes, CBETOAMOA; M  YCIOBUH  UX
0e30IaCHOTO TPUMEHEHUS B IPAKTHYCCKOU
SKH3HU.
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Xumuueckoe jeiicTBHe cBeTa. TeXHHYECKHE YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHE:
dhoToaneMeHT, GOTOAATUHK, COTHEUHAsI OaTapesi, CBETOIHOT

[IpakTnueckue 3ansaTus: Pemienue 3agad Ha TeMy: «JIE€MEHThI KBAHTOBOM
OIITHKI))

Pemienne pacué€THbIX 3ama4 ¢ ABHO3aJaHHOMN
(U3NYECKOl MOJENBI0 C HCHOJIb30BAHUEM
OCHOBHBIX 3aKOHOB M (OPMYJI KBaHTOBOU
OITHKH.

Pemenne xauecTBEHHBIX 3aJa4 ¢ ONOPOH Ha
H3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
KBaHTOBOH OITHKH. PacnosnaBanue
(¢U3NIeCKuX SBICHUNA B YYEOHBIX OIBITAX:
¢doroanexTpudeckuii  3ddekt,  cBeToBOE
JaBJICHHUE.

Ornucanue W3y4eHHbIX KBAHTOBBIXSIBJICHUNA U
MPOIICCCOB C KCIOJb30BAHUEM (DH3HMUCCKHUX
BEIIMYMH: CKOPOCTh 3JIEKTPOMArHUTHBIXBOJIH,
JUIMHAa BOJIHBI M 4YacTOTa CBETa, SHEPTus M
UMIYJBC POTOHA

Tema 8.2

Ctpoenue aToma

CoaeprxaHue JEeKIU

Monens atoma Tomcona. OnbiteiPe3epdopa 1o paccesiauio a-yactui. [lnanerapHas Mmoenb
atoma. [loctrynartel bopa.

Wznydenne u morsnomieHne (GOTOHOBIPHU TEPEXO/e aToMa C OJHOTO YPOBHS SHEPIMH Ha
Ipyroil. Buasl criektpoB. CrieKTp ypoBHEH SHEpTHH aTOMa BOAOPOAA.

BomHoBble cBolicTBa yacTuil. Bonubiie bpoitns. KopmyckyispHO- BOJTHOBOM Tyalin3M.
CrioHTaHHOE U BBIHYKJICHHOE M3ITyYCHHE.

TexHuyeckue yCTpOHCTBA U IPAKTUYECKOE IPUMEHEHHUE: CHEKTPAJIbHBIM  aHaJIU3
(cnexTpockomn), Jiazep, KBAHTOBBIH KOMIIBIOTED

HpaKTI/ILIeCKI/IC 3aHATHA: PemieHue 3aga4 Ha TEMY: ((CTpOCHI/IC aToMa»

N3zyuenne monenu omnsita Pezepdopna.
IIpoBeneHue FKCIEPIMEHTA 110 HAOIIIOICHUIO
nuHeuaToro cnektpa.OneHka abCoMOTHBIX
1 OTHOCHUTEJbHBIXIIOIPEITHOCTEN NU3MEPEHUM
(U3UYECKUXBEITNYIHH.

W3yuyenue moznenu aroma: TomcoHna,
IUTaHEeTapHON MOJIENN aTOMa, MOJIeNuaToMa
Bopa.

W3yueHue criekTpa ypoBHEH 3Hepruuaroma
Bosiopoa. OObsCHEHNE TPUHIIUIIOB
JIEHCTBUS M yCIOBHI 0€30I1aCHOTO
MIPUMEHEHHUs CIIEKTPOCKOIIA, JIa3epa,
KBaHTOBOT'OKOMIIBIOTEPA.

Pemrenne kauecTBEHHBIX 3a/1a4 € OMOPOH Ha
N3Yy4YCHHBIC 3aKOHBI,3aKOHOMEPHOCTH U
¢usngeckue siBieHus o TemMe «CTpoeHne
aToMay. Pacrio3HaBaHne QU3NIECKHX
SIBJICHUIB y‘le6HBIX OIIbITaX: BO3BHUKHOBCHHC
JMHENYaTOro CeKTpa U3IyUYeHHUS.

AHanu3 KBaHTOBBIX NIPOLECCOB U

SIBICHUH C MCIOJIb30BaHHEMIIOCTynaToB bopa
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Tema 8.3

ATOMHOE SIIPO

Cojneprxkanue JEeKIMU

OKCIIePUMEHTBI, TOKa3bIBAIOIINECI0KHOCTh CTPOSHUS S1pa.

OtkpeiTHe  paanoaktuBHOCTH. OnbITel  Pesepdopna mo  onpeneneHHio  cocTaBa
paauoakTuBHOro wu3iaydeHus. CpolicTBa anbda-, Oera-, ramma-usnydeHus. BrmsHue
PannOaKTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTkpeITHE IPOTOHA U HeWTpoHa. HykimorHas Monens snupa ['elizenoepra-lBaneHko.

3apsan aapa. MaccoBoe yncio sapa.M3oTomnsl.

Anpda-pacnan. DIeKTPOHHBI M TO3UTPOHHBIA OeTa-pacman. ['amma- m3mydeHue. 3akoH
pannoaKTUBHOrOpacnaja.

OHeprus CBA3H HYKIIOHOB B SIJIPE.

S nepHble CUIIBI.

Jedext macchl siapa.

SnepHele peakuyu. JleneHue HCUHTES SAEP.

Snepubiit peaxtop. Tepmosimepssif cuHTe3. [IpoGneMBl M NEPCHEKTHBBI  SIEpHOU
SHEPTETHKH.

OKOIOTHYECKHE aCIIEKTHI SACPHON SHEPTETHKH.

OneMeHTapHbIe YacTULBl. OTKPBITHE NO3UTPOHA.

Merto/1p! HAOIOICHNS ¥ PETHCTPALNH 3JIEMEHTapHBIX YaCTHII.

OyHnaMeHTaNbHbIE B3aUMOIeHcTBHA. ENHCTBO u3ndeckoil KapTHHEI Mupa. TexHIuIeckne
YCTPOWCTBA U MPAKTUYECKOE IPUMEHEHHE: TO3UMETp, kamepa Bunbcona, siaepHblil peakTop,
aTomHas bomoa.

[IpakTrueckue 3anatus: Pemenue 3aga4 Ha TeMy: « ATOMHOE SJIpO».

Konumponvnasa paboma Ned no pazoeny: «Keanmosas ghuzuxa.

W3yyeHne HKCIIEPUMEHTOB, JOKa3bIBAIOLINX
CJIO’KHOCTB CTPOEHHUSIATOMHOTO S1/1pa.
HccnenoBanne TpEeKOB 4acTHIl (IO TOTOBBIM
¢dororpadusam). U3ydeHme smEpHBIX CHII,
SOCPHBIX pEakIui CHHTE3a M  pachaja,
TEPMOSZIEPHOTO CHHTE3a.

W3yyenne  HyKJIOHHOM  Mojenu — Aapa
Iefizen6epra-lBaneHko.

OObsicHeHHe yCTpoiicTBa W TPUMEHEHUS
JI03UMeTpa, Kamepbl BuibcoHa, siiepHOTO
peakTopa, aTOMHOI OOMOBI.

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

Pacrio3HaBanue (M3MUCCKUX  SIBICHUH B
Y4eOHBIX ONBITaX M B OKPY’KaroOMeH >KU3HHU:
€CTeCTBEHHas " HCKYCCTBEHHAs
paIroaKTUBHOCTb.

OnwncaHne KBaHTOBBIX SIBJICHUH U MIPOLIECCOB
C HCIIOJIB30BAHHUEM (bI/ISI/I‘-IeCKI/IX BCJIMYUH:
Mepuosi  MOJypacnajia, dHEeprus  CBS3U
ATOMHBIXSIIED, Ae(eKT Macchl sapa.

AHanmu3  T[poIlecCOB M SIBICHHH €
UCIOJIb30BAaHMEM 3aKOHOB M  IOCTYJIATOB!
3aKOH COXpaHEHHMs JICKTPUUECKOro 3apsja,
3aKOH  COXPaHEHWs MAacCOBOIO  YHCIA,
noctynarel bopa, 3akoH pagHOaKTHBHOTO

pacmaja.
Yuactue B paboTe  Kpyrjioro croia
«DyHnnaMeHTalbHbIE B3aUMOJIEICTBUSI.
EnuHCTBO QU3MUECKOI KApTHHBI MUPay.

Hcnonb3oBanue HH(POPMAITMOHHBIX
TEXHOJIOTUH [l IOUCKA, CTPYKTYPUPOBaHUS,
HHTEpIpEeTanun u IIPEICTaBICHUS

nHPOPMALINHU TP MOATOTOBKE COOOIIEHHUH O
MPUMEHEHNH 3aKOHOB KBAHTOBOH (pu3nku B
TEXHUKE U TEXHOJIOTUSIX, FKOJTOTHYECKHUX
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acCIICKTax H)IepHOfI OHCPICTUKU

Paznen 9. 9JIEMEHTBI ACTPOHOMUWU U ACTPODU3UKHU 8
Tema 9.1 DJIeMeHThI ACTPOHOMHUH U ACTPOPH3UKH 8 I[oxroroBka coobuIenHuit 06 ITanax pa3BUTHs
CoJiepKaHue JIEKIHH q ACTPOHOMHH, 0 MIPUKIIATHOM u
MHUPOB
Dranbl pa3BUTHS acTpOHOMHUH. [IpHUKIaTHOE U MUPOBO33PEHUYECKOE 3HAUCHHUE aCTPOHOMUH. POBO33PCHHCCKOM SHATCHIH ACTPOHOMMI,
.. . 0 MeTOoHax moJryye
Bun 38é3nHoro HebOa. Co3Be3aus, ApKue 3BE3/IbI, INIAHETHI, UX BUAMMOE JIBIDKCHHE. A yHcHuA HayHHbIX
ConHeuHas cHeTeMa ACTPOHOMHYECKHX 3HAHUH, OTKPBHITUSIX B
) " COBPEMEHHOI a )
Counre. CosiHeuHast aKTUBHOCTh. cTounuk sueprin CoJHIIA U 3BE3I. " P CTPOHOMMH .
" M 3y4eHHE COBpE
3BE3/1bI, UX OCHOBHBIC XapaKTePUCTHKU. /lnarpaMma «CIeKTPaibHbIA KJIACC — CBETUMOCTBY. Y PEMCHHBIX HpeHCT?:BHeHHH 0
3BE3/1BI TNIABHOW MOCIEOBATEIEHOCTH. 3aBUCHMOCTh pr)I/ICXOX(,HGEHI/II/I 11 OBOMIOTHI LOJHHa 1
- . BE3I.
«Macca — CBETIMOCTEY JUIS 3BE3/ TNIABHOU ITOCIICIOBATEILHOCTH. A
BHyTpeHHGE CTPOCHHE 3833 W3ydeHue THIIOB rajakTUK, PaJHoTaTakTHK U
) .. KB B. M3yueHue NABWXKEHUSA H H
CoBpeMeHHbIC TPEICTABICHUS O MPOUCXOXIeHNH H 3Boronnu ConHIa W 3BE3I. DTarmbl a3apo SYHCHHC JIBIDKE ebec b
S ——— Tel, OJBOJIOLMK 3BE3N U  BcesleHHOW,
Miteusiii TTyTs — Hama Tanakraka MPOIIECCOB, MPOUCXONAIIMX B 3BE3NAxX, B
[Tonoxenue u nemxenue Connnas ["anakTuke. TUIBI raJaKkTHK. SBES/IHBIX CHCTeMaVX » B MC)I(FaHaKTHHeCKOE
PajHOraakTHKH 1 KBa3apbI cpene, MacITabHOW CTPYKTYphl BceieHHOM.
UEpHEie TRPB B AAPAX TATAKTHK OObsicHeHHe pacmmpeHus BcermeHHOH Ha
Bceenennas. Paciumpenue OHCHOBe 3aKoHa Xag6na.
. OJITOTOBKa K OOCYX
Bcenennoii. 3akon Xa06na. Pazoeranue ranakruk. Teopust Bosbioro B3pbiBa. PennkroBoe A YAVICHHIIO  HEPCLICHHBIX
aTyaeHHe mpobieM ACTPOHOMHHU. [IpoBenenue
MacmTa6H.a;1 cTpykTypa HaONIOICHUIT HEBOOPYXKEHHBIM TJIA30M C
o i HCTIOJIb30BaHUEM KOMIT
Bcenennoii. Meraranaktuka. Heperménasle mpoOieMbl acTPOHOMHH. IC’ og;o anme OMITBIOTCPHBIX
- - 7 MPUIOKEHUN IS ONMPEICIICHHS OJI0KESHHUS
[Ipaktrueckue 3auatus: Pemenue 3amau Ha TeMy: «JE€MEHTHI aCTPOHOMUHU HEGECHBIX OGHEKTOR HA KOHKDETHYIO IATy:
)4 aCTpO(I)I/ISI/IKI/I» OCHOBHEIE c03Be311usi CEeBEpPHOTO MOTYIapHs
JlaGopaTtopusbie 3ansTus: «M3ydenue 3B€31HOTO HEOAY. 2 U ApKHeE 3BE3MBL.
[IpoBenenue HaOMIOACHNN B TenecKonJIyHHI,
miaHeT, Mneunoro Iytu.
YdacTtie B JHCKYCCHH O HEPEIICHHBIX
po0JIeMax aCTPOHOMUH
Pa3nen 10. O606maroiniee moBToOpeHne 2 YuactHe B AMCKYCCHMH O pPOIH (QU3HMKHA U
Tema 10.1 O6o6maromnee TIOBTOpPEHHe 2 aCTPOHOMUHU B Pa3IMYHBIX chepax
) JIESITEIbHOCTH YeJIOBEKA.

CoJeprkanue JEeKITNN
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O06o001eHre 1 cucTeMaTH3anus CoJiepKaHusl pa3ieNoB Kypca «MexaHukay, « MosekysspHas
¢u3MKa M TepMOJMHAMHKA», «JeKTpoauHaMuka», «Konebanus u BomHBD, «OCHOBBI
CIEUATbHONTEOPUHN OTHOCUTENBHOCTI, «KBaHTOBas Prsnkay, « JIeMEeHThl aCTPOHOMUH U
acTpop3uKm».

Pounb Gu3uKY 1 aCTPOHOMIH B 5 KOHOMHUYECKON, TEXHOJIOTHIECKON,COITHAEHON B ATHIECKON
cdepax AEATETBHOCTH UYEIOBEKA, POJb M MECTO (PU3MKM M aCTPOHOMUH B COBPEMEHHOM
Hay4HOH KapTHHE MHpa, 3HAUCHUE ONICATEIbHON, CHCTEMaTH3NPYIOLIEH,00 bsICHUTENEHON 1
MPOTHOCTHYECKOH (GYHKOMH (usndeckoil TEOpuH, poib (QHU3NIECKOH TEOpHH B
(hopMUpPOBaHUH MPEICTABICHUNA O (PU3MYCCKON KapTHHE MUPA, MECTO(PHU3MICCKON KapTHHBI
MHpa B 00LIEM psijly COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX NPEJICTABICHUH O NPUpPOJIE

IToxrotoBka coo0ImeHni 0 MecTe
¢u3uyeckoii  KapTHHBl MHpa B psnLy
COBPEMEHHBIX TIPEICTABICHIN

0 TIPHPOZE.

Breinonnenue Y4IeOHBIX 3a/laHuH,
JIEMOHCTPUPYIOIINX OCBOEHHE OCHOBHBIX
MOHATHH, (U3MYECKUX BEIWYMH U 3aKOHOB
kypca pm3uxkul0-11 xmaccos

3adeTHas padoTa, MPOMEKYTOYHASA ATTECTALMS

Bcero

126
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4 YCJIOBUS PEAJIM3AIIMU YYEBHOT'O ITPEJIMETA OVYII.06
duzuka
4.1 TpeOoBaHusl K MATEPHAJIBHO-TEXHUYECKOMY O0ecneyeH U0

Peanuzanus yue6Horo mnpenmera duszmka TtpeOyer Haluyusi y4eOHOTO
KaOuHeTa QU3UKH.

YyebHas ayautopus Uil TPOBEJEHUS 3aHATHM JIGKIIMOHHOTO THIIA,
MPAKTUYECKOTrO THUIMA, TPYIIOBBIX U MHAMBUAYAJbHBIX KOHCYJIbTALUMA, TEKYIIETO
KOHTPOJIS ¥ TPOMEKYTOUHOM aTTeCTaIllu

[TomemieHust A1 CaMOCTOSITENIBHOM pabOThl 00YyYarOMMXCsl JOJKHBI OBIThH
OCHAIICHbl KOMIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO TOJKIIOYCHHS K
UH(POPMAITMOHHO-TEIEKOMMYHHUKAIIMOHHON CeTH M OOeCIedYeHrneM JocTyna B
ANIEKTPOHHYIO  MH(POPMAIIMOHHO-00pa30BaTEeIbHYI0 Cpedy  00pa3oBaTesbHOU
OpraHu3aIiu

O6opynoBaHue yueOHOTO KaOMHETa:

Kowmrekt yueOHoM mebenu:

— pabouee MECTO IpernoaaBarens (CTo, CTyN);

— pabouune MecTa 00ydaromuxcs (CTobl, cTybs) Ha 30 yeroBek

TexHuyeckue cpeacTBa 00yUeHUS:

— TIPOEKTOP;

— DJKpaH;

— HOYTOYK

4.2. TlepeyeHb HOPMATHUBHBIX NPABOBBIX JOKYMEHTOB, OCHOBHOIM M
JAOMOJIHUTEIbHON Y4eOHOM JTuTepaTypbl, HEO0X0AMMOM /151 0CBOCHUA
yueOHoro npeamera OYIL.06 ®uzuka

HopmaTuBHbIE NPaBOBbIE JOKYMEHTHI:

OI'OC CIIO no cneunansHoctu 09.02.07 MHPopManmoHHBIE CHUCTEMBI U
IpOrpaMMHUPOBAHHE.

@®enepanbHblii 3akoH oT 29.12. 2012 Ne 273-®3 «O6 oOpa3oBaHuu B
Poccuiickoit ®eneparumn». Ilpukaz Munoopnayku Poccun ot 17.05.2012 Ne 413
«O6 yTBepxkaeHuu  ¢eaepaTbHOrO0  TOCYJApCTBEHHOTO  00pa30BaTENIbHOTO
CTaHJapTa CpeaHero (TOJIHOr0) O0IIero 00pa3oBaHUsM.

[Ipukaz MunoOpuayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHuu
u3MeHennit B I[lpukaz MuHnuctepcTtBa oOpa3oBaHus W Hayku Poccuiickoit
@®enepantuu ot 17.05.2012 Ne 413 «0O6 yrtBepxkaeHun (QenepaibHOTO
roCyJapCTBEHHOTO 00pa30BaTEIBbHOTO CTaHJAApTa CpeaHero (TMOJHOTO) OOIIero
o0pa3oBaHUsI.

[Tucemo JlemapTtamMeHTa TOCYJapCTBEHHOUW MOJUTHKU B cepe MOATOTOBKH
pabouux kaapoB u JIIIO MunoOpuayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHganuu nmo OpraHu3alldy TMOJY4YeHUs CpeaHero odiiero oOpa3oBaHUs B
npezaesiax OCBOEHUSI 00pa30oBaTENbHBIX MPOTPAMM CpPEIHEr0 MPOo(ecCuOHAIBHOTO
oOpazoBaHus Ha 0a3e OCHOBHOI'O OOIIEro 0oOpa3oBaHMS C y4eTOM TpeOOBaHMIA
(benepalbHbIX TOCYAapCTBEHHBIX OO0pa30BaTEIbHBIX CTAHJIAPTOB U IMOJIy4YaeMOM
npodeccuu v CrenruagsbHOCTH CPEHEr0 MPOPECCUOHATBHOTO 00pa30BAHMS
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OcHoBHas JuTEpaTypa:

1. Mskumies, I'. SI. @usuka: 10 knacc: 6a30BbIM U YrayOJIEHHBIH YPOBHH :
yueonuk / I'. 5. Mskumies, b. b. byxosues, H. H. Cotckuii ; non pegakuueit H. A.
[TapdenTreBoii. — 10-¢ uzn. — Mocksa : [Ipocsemenue, 2023. — 433 ¢. — ISBN
978-5-09-103619-0. — TexcT : 27MeKTpOHHBIN // DNEKTPOHHBIN pecypc nmudpoBoit
oOpazoBatensHoi cpenpl  CIIO  PROFoOpazoBanne : [cait]. — URL:
https://profspo.ru/books/132340.

2. Msxumies, I'. SI. ®uszuka: 11 kmacc: 6a30BbIi U YriayOJEHHBIA YPOBHU :
yueonuk / I'. SI. Mskumies, b. b. byxoeies, B. M. Uapyru# ; noa pemxakuueit H. A.
[TapdenTtreBoii. — 11-e uzn. — Mocksa : [Ipocsemenue, 2023. — 440 ¢c. — ISBN
978-5-09-103620-6. — TekcT : 37AEKTPOHHBIN // DIEKTPOHHBIA pecypc HUubpoBOit
obopazoBarensHoil cpenpl  CIIO  PROFoOpazoBanue : [caiit]. — URL:
https://profspo.ru/books/132346.

3. Mapom, E. A. OnopHbie KOHCTIEKTHI 1 pa3HOYPOBHEBBIC 3a1anms. Dusuka.
10 kimacc / E. A. Mapon. — Cankr-IletepOypr : Buktopus moc, 2022. — 96 ¢. —
ISBN 978-5-91673-022-7. — TeKCT : 3ICKTPOHHBIA // DIEKTPOHHBIA pPECypc
uudponoii oopazoarensHoi cpeasl CIIO PROFo6pazoBanue : [caitt]. — URL:
https://profspo.ru/books/123775.

4. Mapomn, E. A. OnopHble KOHCIIEKTHI U pa3HOYPOBHEBLIE 3a/1aHus. Du3nKa.
11 xmacc / E. A. Mapon. — Cankr-IletepOypr : Buktopus mmtoc, 2021. — 80 ¢. —
ISBN 978-5-91673-107-1. — TekcT : 3JEKTpOHHBIA // DIEKTPOHHBIA pPecypc
ndpoBoit oopazosarensHoii cpeapl CIIO PROFo6pazoBanue : [caiit]. — URL:
https://profspo.ru/books/123776).

JlonoJiIHMTeIbHASA JIUTEepaTypa:

1. Bacunves, A. A. ®usuka. bazoBbeiit ypoBeHb: 10—11 kmaccel : yueOHUK
st cpenHero  oOmero  obpasoBanusi/  A. A. Bacunbe, B.E. ®enopos,
JI. JI. XpamoB. — 2-¢ wu3m., uchp. U mon. — Mocksa : M3marensctBo Opaiit,
2023. — 211 c. — (O6meo6pazoBaTenbHbiid 1UKIT). — ISBN 978-5-534-16086-4.
— Tekct : anexTpoHHbI // ObOpazoBarenbHas miargopma FOpaiit [caliT]. —
URL:

2. ®uznka: METOIMYECKHE YKa3aHMsS K BBITIOJTHEHHUIO J1a0OpPaTOPHBIX paboT
s ctyaeHtoB CIIO Bcex wnampaBienunit / ®I'BOY BO «Boponexckuit
rOCYJapCTBEHHBIM TEXHUYECKUU YHUBEpcUTET»; cocT.. B. H. [lepenxo, E. B.
AunekceeBa. Boponex: MUzn-so BI'TY, 2021. 35 c.

3. ®uzuka. Paznen «MexaHrka»: METOIMYECKUE YKA3aHUSI K BBIMOJIHEHUIO
CaMOCTOSITENIbHOM paboThl 7Sl CTyJAeHTOB Becex crenuanbHocteit CIIO / ®I'BOY
BO «BopoHexCcKkHil TOCyA1apCTBEHHbI TEXHUYECKU YHHBEPCHUTET»; cocT.. E. B.
AunekceeBa, B. H. Jlepenko. Boponex: U3n-so BI'TY, 2021. 30 c.

4.3. IlepeyeHb MporpaMMHOro odecnevyeHnus, npogeccHOHAJIbHBIX 0a3
JAHHBIX, HH(POPMALUOHHBIX CIIPABOYHBIX CHCTEM PeCcypcoB
HH(POPMAIIMOHHO-TEJIEKOMMYHUKAMOHHOMH ceTH « MHTEepHET», HEOOXOAMMBIX
st ocBoeHust yueOHoro npeamera OYIL.06 ®duszuka

1. WIN HOME 10 32-bit/64-bit All Lng PK Lic Online DwnLd NR
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https://profspo.ru/books/123776
https://urait.ru/bcode/530393

2.  CIIC KoucyneranT  bromkernsle  opranuzanuu:  Bepcus — Ilpod
CriennanbHbIi_BBITYCK

3. Adobe Acrobat Reader

4. Office Professional Plus 2013 Single MVL A Each Academic;
5. 7zip

6. Google Chrome

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. Ocobennoctu peanusanumn yueonoro npeamera OYIL.06 ®uszuka ais
00y4YaroIUXCs U3 YUCJIA MHBAJTHU/IOB M JIMI C OTPAHUYEHHBIMHU
BO3MOKHOCTSIMH 3/10POBbS

Ilpu obyuenuu Uy ¢ O2PAHUYEHHBIMU BOZMONCHOCHAMU  300POBbS,
npeoycmampuseaemcsi UHOUBUOYANbHbIU cpAPUK 00y4UeHUsl.

Hneanuovl u auya ¢ 02panuyeHHbIMU 803MONCHOCMAMU 300P08bsL 0DecneyeHbl
NeYamHuIMU U  DJIeKMPOHHLIMU 00PA308AMENbHLIMU  pecypcamu 8 ¢hopmax,
a0anmupoOBaAHHLIX K 02PAHUYEHUIM UX 300DO8bSL.

s ocywecmenenus npoyedyp mexyujeco KOHMPOIsL YCNneeaemocmu U
NPOMENCYMOYHOU ammecmayul 00y4aouuxcs, co30aomcsi oHObl OYEeHOUYHBIX
cpeocms,  aoanmuposanHvle Ol UHBAAUOO8 U JUY C  O0CPAHUYEHHBLIMU
BO3MOJICHOCIAMU  300P06bSL U NO3BOJAOWUE OYEHUMb OOCMUdICeHUEe UMU
3ANJIAHUPOBAHHLIX 8 OCHOBHOU 00pPA308AMENLHOU NPOSPAMME  Pe3VIbMaAmos
0OyueHUsT U YPOBeHb CHOPMUPOBAHHOCIU BCEX KOMNEMEeHYULl, 3d56/1eHHbIX 6
0bpazosamenvHoll npocpamme.
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5 KOHTPOJIb U OIIEHKA JOCTUXXEHWM PE3YJBTATOB
OCBOEHUSA YYEBHOI'O IPEAMETA OVYIIL.06 ®u3uka

JIOCTI)KEHHE JMYHOCTHBIX PE3yJbTaTOB OIICHWBACTCS HAa KAayeCTBEHHOM YypoBHe (0e3
otMeTkn). CHOpMUPOBAHHOCTD PEIMETHBIX, METANPEAMETHBIX, JIMYHOCTHBIX YMEHUM M 3HaHUN
OlLIEHUBAeTCs B Oaiiax IpenojaBaTeiieM B MPOIECCe BBHIIIOIHEHUS OCHOBHBIX BHIOB Y4eOHOH
JESATEIIbHOCTH 00YyYaroIuXcsi, TECTUPOBAHUS, BBITOIHEHUSI O00YUYaIOUIMMUCS CaMOCTOSTEIbHON
paboThl, IO pe3yibTaTaM TEKYILEro KOHTPOJISI U IPOMEXKYTOYHON aTTeCTal|H.

OneHka pe3yabTaToB

Pe3ynbTars! 00y4eHus
Y Y (opmbl 1 MeTOIBI)

JINYHOCTHBIE PE3VYJIbTATHI TECTUPOBAHUE 10 TEME
1) rpa:knaHCKOrO0 BOCIIUTAHUSA YCTHBI 0TIpOC
c(OpMHUPOBAHHOCTh IPaKIaHCKOU nosuruy | KOHTPOIbHAs paboTa

oOydarolerocsi Kak aKTHBHOIO U OTBETCTBEHHOTO YJIeHa i GepeHMpOBaHHbIN 3a4€T
poccuiicKoro o0IIecTBa;

OPUHITHE  TPAJUIUOHHBIX  OOIIEYETOBEYECKUX
TYMaHUCTHYECKUX U IEMOKPATUUECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO J€ATEIbHOCTh B
WHTEpecax TPaKIAHCKOTO O0OInecTBa, Yy4YacTBOBaTh B
camMoympaBlieHUH B 00pa3oBaTeIbHON OpraHU3alNH;

yMEHHE  B3aMMOJIEHCTBOBATH C  COIMAJIBHBIMHU
WHCTUTYTaMH B COOTBETCTBUM C HX (PYHKUUSIMH U
Ha3HAYCHHEM;

TOTOBHOCTb K TyMaHUTAPHOW U BOJOHTEPCKOU
NEeSATETbHOCTH;

2) IaTPHOTHYECKOT0 BOCTIMTAHHUSA:

c(hOPMUPOBAHHOCTh ~ POCCHUUCKOM  TpaXKJaHCKOU
UJCHTUYHOCTH, TAaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHWE K  TOCYJapCTBEHHBIM
CHUMBOJIaM, JOCTHKEHHUSM DPOCCHICKUX Y4€HBIX B 00JacTu
(U3HUKHN U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHUS,
3TUYECKOTO MTOBEJCHUS;

CIOCOOHOCTh OIICHUBATh CUTYyaIlMI0 U TMPUHUMATh
OCO3HAHHBbIE pElICHMs, OPHUEHTHPYSACh Ha MOPAIBHO-
HPaBCTBEHHBIC HOPMBI M I1IEHHOCTH, B TOM 4YHCIE B
JEeSATEIbHOCTH YUYEHOTO;

OCO3HAaHWE JIMYHOTO BKJaJa B  TOCTPOCHHE
yCTORYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOT0 BOCIIMTAHMS:

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

5) TpyaoBOro BOCHIUTAHUSA:

UHTEpEC K pa3iuyHbiM cdepam mpodeccrnoHalbHON
NEeSTeIbHOCTH, B TOM 4YHCJE CBS3aHHBIM C (U3UKOW U
TEXHUKOW, YMEHHUE COBEPIIaTh OCO3HAHHBIN BEIOOp OyayIIeit
npoeCCUu W PEaTM30BbIBATh COOCTBEHHBIC >KM3HEHHBIE
TUTaHBI;
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TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHUIO U
camoo0pa3oBaHHIO B 007acTH (PU3UKUHA MPOTKEHUU BCEi
KU3HH;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

c(OPMUPOBAHHOCTh  JKOJOTHYECKOW  KYJBTYPHI,
OCO3HAaHUE  TJOOAIBHOTO  XapakTepa  AKOJIOTUYECKUX
pooem;

IUJIJAHUPOBAHUE U  OCYLIECTBJIEHHE JEHCTBUA B
OKpYKalolllel cpelie Ha OCHOBE3HAHUS LEJIEd YCTOMYUBOTO
pPa3BUTHS YEIOBEUECTBA;

Pacummpenue omnbiTa AEATEIBHOCTH 3KOJOTMYECKOU
HaIlpaBJIE€HHOCTM HAa OCHOBE MMEIIIMUXCA 3HAHMM 110
¢busnke;

7) 1EHHOCTH HAYYHOTI'0 TIO3HAHMS:

c(hopMUPOBAHHOCTH MHUPOBO33PEHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  Pa3BUTHS
¢buznveckoil HayKu;

OCO3HAHUE IICHHOCTH HAy4YHOW JESATEIHHOCTH,
TOTOBHOCTh B Ipoliecce U3y4yeHHs (PU3UKU OCYIIECTBIATH
MPOCKTHYIDO M HCCIIEIOBATEIbCKYI0  JEATEIbHOCTh
WHJIMBU1yaJbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3VJIbTATDI

OBJ'IaIleHI/Ie YHHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU

JIEHCTBUSIMU

ba3zoBble Jlornueckue JelcTBHA:

CaMOCTOSITEIILHO (dhopMynupoBarthb u
aAKTyaJIM3UPOBATH mpo0iemy, paccmaTpuBath €€
BCECTOPOHHE;

ONPEACIISTH LEJH IESITENbHOCTH, 331aBATh apAMETPhI
Y KPUTEPHUH UX JOCTUKEHUS;BBIABISITH 3aKOHOMEPHOCTH M
MPOTHUBOPEYHSI B PACCMATPUBAEMBIX (PU3MUECKUX SIBJICHUSX;

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

BHOCHUTh KOPPEKTHUBBI B JESATEIHHOCTH, OIICHUBATH
COOTBETCTBUE  pE3YyJbTAaTOB ILEJISIM, OIEHUBATH PUCKHU
MOCJIC/ICTBUU NCATEIBHOCTH;

KOOPJIMHHUPOBATh M BBITIONHATH PadOTYy B YCIOBUSAX
peanpHOTO, BUPTYaJIBHOTO U KOMOWMHUPOBAHHOTO
B3aMMO/ICHCTBUSI,

pa3BUBaTh KPEATHBHOE MBIIIUICHHE TPH PEIICHUN
KU3HEHHBIX MPOOIIEM.

Ba3oBble ucciienoBaTe/IbCKIE A€HCTBHUA:

Bnagere HaydyHOW TEPMUHOJIOTHEM, KIHOYEBBIMU
MOHSATUSAMH B METOJaMH (PU3HUECKON HAYKH;

BIIQJICTh HABBIKAMH Y4YEOHO-HCCIEIOBATEIbCKON U
MPOCKTHOM  JESITEILHOCTH B obnactu busukn,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIIBHOMY
MTOMCKY METO/IOB PEIICHHS 3a7a9 (PU3UUECKOTO CONepKAHUS,
MIPUMEHEHHUIO PA3JIMYHBIX METOJIOBIIO3HAHMS;

TECTUPOBAHUE 110 TEME
YCTHBIN OITPOC

KOHTpOJIbHAsA paboTa

g depeHIIMPOBaHHBIN 3a4eT
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BJIAJ€Th BUJAMHM JIEATEIBHOCTH IO IOJYYEHHUIO
HOBOI'O 3HAHUS, €r0 HMHTEpIpEeTaluy, NpPeoOpa3oBaHUIO U
IIPUMEHEHHUIO B pa3jMYHBIX Y4YEOHBIX CHUTYalUsX,B TOM
qucIIe IPU CO3/1aHUM YUYE€OHBIX IPOEKTOB B 001aCTH (PU3UKHY;

BBUIBJISITH ~ [IPUYMHHO-CIEACTBEHHBIE  CBSI3U U
aKTyaJIM3MpOBaTh 3a/1auy, BbIIBUIATBIUIIOTE3Y €€ pellieHus,
HaXOQUTb  apryMeHTbl JUId  JIOKa3aTelIbCTBA  CBOMUX
YTBEP:KJI€HH,3aJaBaTh apaMeTpbl U KPUTEPUU PELICHHUS;

AQHAJIM3UPOBATH [TOJIYYEHHBIE B XO/I€ PELIEHUS 3a/1a4l
pe3yabTaThl, KPUTHYECKH OLIEHWBAaTh HMX JOCTOBEPHOCTb,
IIPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBMSIX;

CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHbIE 3a/1a4M B
00pa3oBaTeNbHON IEATEITLHOCTH, B TOM YUCIIE IPU U3YYCHUU
busuky;

JaBaTh OLIEHKY HOBBIM CHUTYallUsM, OLIEHUBATh
PUOOPETEHHBIN OIIBIT;

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

yMETh  MHTETPUPOBAaTh  3HAHMS U3  pa3HbIX
MPEIMETHBIX 00JIaCTel; BBIBUTAaTh HOBBIE UJIEH, IPEIJIaraTh
OpPUTMHAJIBHBIE MOAXO/bl U PEIEHHs;CTaBUTh IPOOIeMbl U
3aJ1a4u, JOIYCKAIOLIUE aJbTepPHATUBHBIEC PELLICHUS.

PatGora c undgopmanueii:

BJIQJIETh  HABbIKAMU  IOJy4YyeHUS  HMHPOpMaLUU
(U3MYECKOTO COoep)KaHUS U3 UCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITEIILHO OCYLIECTBIISATh TIOMCK, aHaJIn3,
cUCTeMaTH3allul0 ¥ HMHTEepHpeTanuio  UHPOpMaLuu
Pa3IMYHbBIX BUJIOB U (POPM MPEACTABICHUS;

OLIEHUBATh JJOCTOBEPHOCTh HH(POPMALINY;

UCIIONIb30BaTh  CpeACTBAa  MH(OPMALMOHHBIX U
KOMMYHHMKAIIMOHHBIX TEXHOJIOTUIB PEIIECHUHA KOTHUTUBHBIX,
KOMMYHHMKAaTHUBHBIX UM  OpPraHM3allMOHHBIX  3adad C
coOmoiIeHMeM  TpeOOBaHUM  IPrOHOMHMKH,  TEXHUKHU
0€30MMacHOCTH, TUTUEHBI, PECYypCcOCOepexKeH s], TPABOBBIX U
TUYECKUX HOPM, HOPM MH(OPMAIIMOHHON 0€30acCHOCTH;

co3laBaTh TEKCThl (DU3MYECKOrO COJEpKaHUS B
pa3nuyHbIX (popMaTax ¢ y4éTOM Ha3HAYEeHUs HHPOPMAITUHN U
LEJeBOM ayJAUTOpUU, BHIOMpas ONTHUMAIbHYIO (OopMy
IIPEJICTABICHNS M BU3yaJIM3aLIUU.

OBnazieHne YHUBEPCATBHBIMA KOMMYHHKATHBHBIMU
y4eOHBIMU JEHCTBUSIMHU:

OCYIIECTBIISATH, OOIIEHNE HAa Yypokax (DM3UKH U BO
BHE-YPOUHOUM JEATETHLHOCTH; PACIO3HABATh MPEIIOCHUIKH
KOH(MOIUKTHBIX CUTyallud ¥  CMSTYaTh  KOH(IUKTHI,
pa3BEPHYTO W JIOTHYHO M3JIaraTh CBOIO TOYKY 3pPEHUS C
WCIIO0Ib30BAHUEM S3BIKOBBIX CPEJ/ICTB;

IMOHUMATh n HCIOJIH30BaTh MIPEUMYIIECTBA
KOMaH/IHOHM 1 MHIUBUYaTbHON paOOThI;BBIONPATh TEMATUKY
U METOJbl COBMECTHBIX JIEUCTBHA C Y4YETOM OOIIMX
WHTEPECOB, U BOBMOXKHOCTEH KaXA0r0 WICHA KOJUICKTUBA;

MPUHUMATh LEJIU COBMECTHOW  JIESITEIbHOCTH,
OpraHU30BbIBATh U KOOPAMHMPOBATH IEUCTBHS 1O €€
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JOCTHKEHUIO: COCTABJIATH IUIAH JEHCTBUM, pPACIPENEIIATh
POJIM ¢ y4€TOM MHEHUH yYaCTHUKOB, 00CYXJaTh PE3yIbTaThl
COBMECTHOM paboThI;

OLIEHMBAaTh KaueCTBO CBOEr0 BKJIAJa U KaxXJOro
YYaCTHHKA KOMaHbI B OO pe3yibTaT 1o pa3paboTaHHBIM
KPUTEPHSIM;

npejjiaraTb HOBBIE IPOEKTHI, OLIEHHWBATH HUAEH C
NO3ULIIMM  HOBHU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON
3HAYUMOCTH;

OCYILECTBIISATh MIO3UTUBHOE CTpaTeru4eckoe
IIOBE/ICHUE B PA3JINYHBIX CUTYyalUsIX, IPOSBISATH TBOPUECTBO
U BoOOpakeHHe, ObITh MHULIUATHBHBIM.

OBnazieHue YHUBEPCATIbHBIMU PETYJISITUBHBIMU YY€OHBIMU
JIEUCTBUSIMMU:

Camoopranusauus:

CaMOCTOSITENIbHO  OCYIIECTBIISATh  TTO3HABATEIbHYIO
JeSTeIbHOCTh B 001aCTH (U3UKUH ACTPOHOMHH, BBISBIISTH
npoOyieMbl, CTaBUTh M (QOpMyIHpoOBaTh COOCTBEHHBIE
3a/1a4y;

CaMOCTOSITENIbHO ~ COCTaBISTh  IUJIaH  PEUICHHS
pacu€THBIX W Ka4deCTBEHHBIX 3a/a4, IUIAH BBITOJHEHHUS
MPAKTUYECKOH paboThl C y4ETOM HUMEIOUINXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEINOYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmupsATh paMKH Y4eOHOro NpeaMeTa Ha OCHOBE
JIMYHBIX MPEINOYTEHUH;

JIeJIaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBAThH €rO,
Opatb Ha ce0sl OTBETCTBEHHOCTh3a PEIICHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHMIO M TPOSBICHHIO
SPYAUIUN B 00JaCTH (PU3UKH, MTOCTOSIHHO TTOBBIIIATH CBOM
00pa3oBaTeNbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIUOHATbHBI HHTEJJIEKT:

JlaBaTh  OILIEHKY HOBBIM CUTyalusiM, BHOCHUTb
KOPPEKTHBBl B JESTEIBHOCTh, OIICHUBATh COOTBETCTBUE
Pe3yIbTaTOB LIETSM;

BJIa/IETh HaBBIKAMH MO3HABATENIbHOMN peduieKCHH Kak
OCO3HAHMSA COBEPIIAEMbIX JEHCTBUH U  MBICIUTEIBHBIX
MIPOLIECCOB, UX PE3yJIbTATOB U OCHOBAHMUIA;

UCTOJIb30BaTh MPUEMBI peQIIEKCUU Ui  OLCHKH
CUTYyalllH, BHIOOpa BEPHOTOPEIICHHS,;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD
pEeIIeHHSI TT0 X CHUYKEHUIO; IPUHIMATh MOTHBBI M apTyMEHTHI
JPYTUX MPH aHAIN3E PE3YJIbTAaTOB JEATEIbHOCTH;IPUHUMATh
ce0s1, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHTBl JAPYTHX IpH
aHaJIM3€e pPe3yIbTaToB AeSTeIbHOCTU;IPU3HABATh CBOE MPaBo
Y TIPaBO APYTUX Ha OIMOKH.

B mpouecce noctuxeHHsI TMUHOCTHBIX PE3yIbTaTOB
OCBOCHHS MPOrpaMMbl MO (PHU3UKE A YPOBHS CPEIHETO
o0mero oOpa3oBaHus y 00YyYarOUIUXCsl COBEPIICHCTBYETCS
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SMOIIMOHAIBHBIN MHTEIJIEKT, MPEANOJIAr a0
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHHs, BKJIFOYAKOLIETO CIIOCOOHOCTh
IIOHUMAaTh CBOE OHMOLIMOHAILHOE COCTOSIHUE, BUJIETh
HalpaBJiEHUs Pa3BUTUS COOCTBEHHOM 3MOLIMOHAIBHOMN
ctepsl, OBIThYBEPEHHBIM B ce0e;

CaMOpEryJIMPOBaHus, BKJIKOYAIOIIETO CAMOKOHTPOJIb,
YMEHHE NPUHUMAaThb OTBETCTBEHHOCTh 32 CBOE IIOBEJICHHUE,
CIIOCOOHOCTh ~ aIanTHUPOBAaTBCS K  OMOIMOHAIBHBIM
U3MEHEHUSM U TMPOSIBIATH THOKOCTh, OBITH OTKPBHITHIM

HOBOMY;
BHYTPEHHEH MOTHBALMY, BKIIOYAIOIIEH CTPEMIICHUE
K  JOCTHXKEHUIO  ILeIM U  YCHeXy,  OINTHMM3M,

MHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh, UCXOAS U3 CBOUX
BO3MOXKHOCTEIH;

SMIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh IIOHMMATh
OMOLMOHAIILHOE COCTOSIHUE APYIUX, YYHUTBIBATH €0 IIPH
OCYIIECTBIICHUU OOIIEHUS, CIIOCOOHOCTh K COUYYBCTBHUIO H
CONEPEKUBAHUIO;

COIIMAJIBHBIX HABBIKOB, BKJIOYAarOIIMUX CHOCO6HOCTI)
BBICTPAaWBaTh OTHONICHUAC APYTUMHU JIIOABMH, 3a00TUTHCH,
MIPOSIBIISITh MHTEPEC U pa3pemaTh KOH(IUKTHIL.

[NPEAMETHBIE PE3VJIBTATHI

K xoHmy oOyuenus B 1 cemecTpe IpeIMETHbIE
pe3ynbTathl Ha 0a30BOM ypOBHE JOJDKHBI OTpa)kaTh
Cc(OPMHUPOBAHHOCTh y O0YUAIOIUXCS YMEHUH:

JEMOHCTPUpPOBaTh Ha MpUMEpax poOidb H MECTO
¢u3uku B GOPMHUPOBAHUYU COBPEMEHHONW HAayYHOW KapTHHBI
MHpa, B pa3BUTUHU COBPEMEHHON TEXHUKH U TEXHOJIOTHUH, B
IIPAKTUYECKON JESATEIbHOCTHU JIOACH;

YUUTBIBaTh TPAHUIBl TNPUMEHEHHUS HU3YYEHHBIX
¢bu3nyeckux Mojeneil: MmarepuaabHas TOUKa, HHEpLUAIbHAS
cucteMa oTcuéTa, abCONIOTHO TBEPI0E TEJIO, UACATBHBIN T'a3,
MOJIETIM CTPOEHUs Ta30B, >KUJIKOCTEHM M TBEPIBIX Tell,
TOUYEYHBIN JIEKTPUUECKUH 3aps MPH pelieHNH (PU3NMIECKUX
3ajady;

pacrio3HaBaTh (hU3MUYECKHe sIBICHUS (TPOLIECCHI) U
OOBSACHATH UX Ha OCHOBE 3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-
KMHETUYECKOM  TEOpHH CTPOEHMS  BEllecTBa U
ANEKTPOJAMHAMUKH: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
NpsIMOJIMHEIHOE JBIMJKEHHE, CBOOOJHOE TaJeHHe  Tell,
IBUKEHHE 110 OKPY)XHOCTH, WHEpIHs, B3aUMOJEHCTBUE
ten, Juddys3us, OpOyHOBCKOE JBI)KEHHE, CTPOEHUE
KHUAKOCTEH M TBEPABIX TeJ, MU3MEHEHHe oObEMa Tel IMpHU
HarpeBaHWu  (OXJIAXKAEHUH), TEIUIOBOE  pPaBHOBECHUE,
UCIapeHue, KOHJEHcCAlus, IUIaBJIeHHe, KpUCTaJIM3alus,
KHUIIEHHE, BIIAXXKHOCTh BO3/1yXa,IOBBIIIEHUE JABJICHUS Ta3a
IIPM €r0 HAarpeBaHUU B 3aKPBITOM COCYZE, CBSI3b MEXKIY
nmapaMeTpamMM  COCTOSIHHMS ~ Ta3a B M30Ipolieccax,
JNEKTPU3ALHN TN, B3aUMOJCHCTBHUE 3aps10B;

ONMCHIBATh MEXAHUYECKOE [BUKEHHUE, HCIOIb3Ys
¢u3nyecKue BEIMYMHBL: KOOPAMHATA, MyTh, NEPEMEIEHUE,

TECTUPOBAHUE 110 TEME
YCTHBIN OIIPOC

KOHTpOJbHas paboTa
nuQepeHIMPOBAHHBIN 3a4eT
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CKOpOCTh, YCKOpDEHHE, Macca Teja, CHiia, UMIYJbC Tena,
KHUHETUYecKass  DHeprusi,  MOTEHIHallbHas  JHEeprus,
MEXaHH4YecKas paboTa, MeXaHWYeCKass MOIIHOCTh;, IPH
OMMCAaHWUU TPABUIBHO TPAKTOBATh (PUINYECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYUH, WX OOO3HAYCHHS] W CAWHHIIBI,
HaXOJUTh (HOPMYJIbI, CBSA3BIBAIONINE NAHHYIO (U3UYECKYIO
BEJIUYHHY C IPYTUMU BEIUYNHAMU,

ONKCHIBATh W3YYEHHBIC TEIJIOBBIE CBOMCTBA Tel U
TEIUIOBBIC SIBJICHUS, HCIONB3Yys] (U3MUYECKUE BEIMYMHBI:
NaBJICHUE Ta3a, TeMIeparypa, CpeaHsss KHHEeTHYecKas
JHEpPTUs Xa0TUYECKOTO JIBUKCHHSI MOJICKYT,
CpeIHEKBaapaTUYHasi CKOPOCTh MOJIEKYJ, KOJIHYECTBO
TEIUIOTHI, BHYTPEHHSS dHEPrus, pabora rasa, KodpHuueHt
MIOJIE3HOTO JEHCTBUS TEIJIOBOTO JIBUTATENS; MIPH OMUCAHUHI
MPABWJIBHO TPAKTOBATh (U3MUYECKUN CMBICT UCTIOIB3YEMBIX
BEJIMYMH, UX 0003HAYEHUS U €TUHUIIBI, HAXOAUTH (HOPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (DM3MUECKYIO BEIIMYUHY C JIPYTHMH
BEJIMYHUHAM;

OMKCHIBATh U3YYCHHBIE SJEKTPHUUECKHUE CBOMCTBA
BEIIECTBA U DJICKTPUICCKUE ABIICHUS (TIPOIECCHI), UCTIONB3YS
¢busnueckue BEJIMUMHBI: ANEKTPUYECKUI 3aps,
ANEKTPUYECKOE TI0JIe, HANPSOKEHHOCTH IOJISI, TOTCHITHAI,
pa3HOCTh  MOTEHIMAJIOB; TMPU OMNHCAHUU IPABUIBHO
TPaKTOBATh (PU3MUECKUI CMBICI UCTIOIB3YEMBIX BEITUYHH, HX
o0O3HAUeHUsT W COUHHIBI;  YKa3biBaTh  (OPMYIIBI,
CBSI3BIBAIOIIUE JAHHYIO (QU3MUECKYIO BEIIMYUHY C JPYTHMH
BEJIMYMHAMU;

AHATM3UPOBATh (PU3UICCKUE TPOIECCHI U SIBJIICHUSA,
UCTIONB3Ysl (U3WYECKUE 3aKOHBI M TPUHIUIBL  3aKOH
BcemupHoro Tsarotrenus, |, |1 u 1l 3akonst HeroToHA, 3aK0H
COXPaHEHHUS MEXaHWYeCKOW SHEPruu, 3aKOH COXPaHECHHS
UMITyJIbCA, TPUHIUN  CYNEPIO3UIIUK  CHJI, TIPUHITAT
paBHOMpPaBUSA HMHEePIHATBHBIX CUCTEM oTcuéra,
MOJICKYJISIPHO-KHHETHYECKYIO TCOPHIO CTPOCHUS BEIIECTBA,
ra3oBble 3aKOHBI, CBS3b CpelHEH KUHETHUECKON HSHEpruu
TEIUIOBOTO  JIBMKCHHS  MOJIGKYJT ¢ aOCONIOTHOU
TEMIEPaTypoil, TEpBBI 3aKOH TEPMOJWHAMUKHU, 3aKOH
COXpaHEeHHs JJIEKTPUYECKOTO 3apsina, 3akoH Kyiona, mpu
3TOM pa3NuyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BBIPAKCHWE W yCIIOBUS  (TpaHMIIBI,
00acT) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC NMPUHITUIIBI ACHCTBHS MAIIIWH,
MpUOOPOB U TEXHUUIECKHUX YCTPONCTB; pa3inyiaTh YCIOBUS UX
0€30ITacCHOTO MCIIOIH30BaHUS B TIOBCETHEBHOM JKU3HH,

BBIMIOJHATh ~ OKCIIEPUMEHTHl [0  HCCIIEIOBAHHIO
(GU3MYECKUX SBICHHA W TIPOIECCOB C HCIIOIH30BAaHUEM
NpsIMBIX, W  KOCBEHHBIX  HW3MEpEHU#H, TpHU  ITOM
dbopmynupoBaTh TpoOIeMy/3agady W THUIOTE3y Y4YEOHOTO
IKCIIEPUMEHTa, COOHMpaTh YCTAHOBKY U3 MPEAIOKEHHOTO
0o00OpyI0OBaHUsI, TPOBOJUTH OMNBIT H  (HOPMYJIUPOBATH
BBIBOJIBI;
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OCYILECTBIISITh MpPSIMbIE M KOCBEHHBIE H3MEpPEHUs
(bu3MYeCKUX BEIWYHMH, MPU 3TOM BBIOUPATH ONTHUMAbHBIH
Croco0 HM3MEpeHHs] M HCIOJb30BaTh H3BECTHBIE METOMbI
OIIEHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXIy (HU3HUECKUMHU
BEJIMYMHAMU C HCIOJIb30BAHUEM MPSMBIX U3MEPEHH, MpH
3TOM KOHCTPYHPOBATh yCTAaHOBKY, (PUKCUPOBATH PE3yJIbTAThI
MOJIyYeHHON 3aBHUCHUMOCTH (PU3UYECKHX BEJIWYMH B BUJE
Tabau © TpauKoB, AENaTh BBIBOJBI IO pe3yJbTaTaM
HCCIIEIOBAHMUS;

coOmonaTh MpaBwia 0e30MacHOr0 TpyJda IpH
MPOBEJICHUU  HCCIEAOBaHMW B paMKax ydeOHOro
AKCIIEPUMEHTA, Y4eOHO-UCCIIEIOBATEILCKOW M IMPOCKTHOM
NEeSTeNIbHOCTH C  HUCIOJb30BAaHUEM  H3MEPUTEIBHBIX
YCTPOUCTB U TaOOPATOPHOTO 000PYI0BAHMUS;

pemiate pacy€THBIE 33/Ja4yd C SBHO 3aJaHHON
(bu3HYECKON MOJEIBIO, UCIONB3Ysl (U3NYCCKUE 3aKOHBI U
MIPUHLIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4d BbIOUPATh

bu3MYeCKyl0  MOJENb, BBIICHATH  (PUINYECKUE
BEIMYUHBI U (OPMYJIBI, HEOOXOAMMBIC ISl €€ pelIeHus,
MIPOBOAUTH PACUYETHI U OLICHUBATH PEATbHOCTh MOTYyUYEHHOTO
3HaYeHUA(PU3NUECKOIN BEIUUYUHBI,

pemiaTe  KauyeCTBEHHBbIE  3a/ladyd:  BBICTpaUBaTh
JIOTUYECKH HENPOTUBOPEUMBYIO LEMNOUYKY PpACCYKICHHH C
ONOpPOM Ha HW3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
(buznvecKue SBICHNUS;

UCIIONIB30BAaTh MPU  PEIICHUH YYEeOHBIX 3a/a4y
COBpeMEHHbIe MH(POPMALIMOHHbIE TEXHOJOTUH JUJISl MTOMCKA,
CTPYKTYPUPOBaAHUSI, HMHTEPIPETAUA U MPEACTABICHUS
y4eOHOW M Hay4HO-TIOMYJISIPHOM MH(pOpMaIuK, MOJTy4YeHHON
W3 Pa3IUYHbIX HMCTOYHUKOB, KPUTUUYECKU aHAIU3UPOBATh
noJTy4aemyro uHpopmaruio;

NPUBOAUTH  MPUMEPHl BKIAJa POCCHMCKUX U
3apyOexHbIX  yu€HBIX-QU3UKOB B  pa3BUTUE  HAYKH,
00BSICHEHHE MPOIIECCOB OKPY’KAIOIIET0 MHpa, B pa3BUTHE
TEXHUKHU UTEXHOJIOTHH;

UCIOJIb30BaTh TEOPETUYECKHE 3HaHUS N0 (usuke
B TIOBCETHEBHOM KM3HU JIJIs1 00ECTICUCHHS O€30MTaCHOCTH TTPH
oOpartieHuu ¢ MpudopaMu U TEXHUYECKHUMH YCTPOHCTBAMH,
JUISL  COXpAHEHHUS 3JI0pOBbS U  COOJIOJEHUS  HOPM
9KOJIOTMYECKOTO TIOBEJIEHUS B OKPYKAIOIIEH CPEIE;

paboTaThb B TpyHmne C BBHINOJIHEHHEM pPa3IMYHBIX
COLIMATPHBIX  pOJNieH, TMJIaHUpPOBaTh pabOTy  TPYMIHI,
palMOHAaIbHO pPACIpeneNsaTh O0S3aHHOCTH W IUIAHUPOBATH
JEeSATEIbHOCTh B HECTAHJAPTHBIX CUTyalUsX, aJeKBATHO
OIICHWBATh BKJAQJ KaXJOTO W3 YYaCTHUKOB TPYIIBI B
peleHre paccMaTpuBaeMOi MPOOIEMBI.

K xonmy oOyueHuss BO 2 ceMecTpe IpEeIMETHbIC
pe3ynbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI —OTpakaTb
c(OPMHPOBAHHOCTH Y O0YHAIOIIUXCS YMEHUH:
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JEMOHCTPUPOBaTh Ha MpUMEpax poOidb M MECTO
¢u3uku B HOpMUPOBAHMMCOBPEMEHHOIN HAay4YHON KapTHUHBI
MHpa, B Pa3BUTHUU COBPEMEHHOM TEXHMKU U TEXHOJIOTWM, B
MPAaKTUYECKOW JESATENbHOCTH JIIOACH, ULEJIOCTHOCTh U
€IMHCTBO (PU3NYECKOI KapTUHBI MHPA;

YUYUTBIBATh TPAHUIBI [PUMEHEHUS H3yYEHHBIX
(U3HYECKUX MOJICTICH: TOUCHHBIHN AIMEKTPUICCKUH 3apsi, JIyd
CBETAa, TOUYEUHBI MCTOYHMK CBETA, s/I€pHAs MOJEIb aToMa,
HYKJIOHHAs MOJEJIb aTOMHOIO fAJIpa NpU pPELIEHUH
¢bu3nuecKkux 3aaay;

pacmo3HaBath (PU3NYECKUE SIBICHUS (IIPOIECCHI) U
OOBSICHAT, UX Ha OCHOBE 3aKOHOB JJIEKTPOJAMHAMUKH H
KBaHTOBOM  (DM3HMKH:  DJEKTpUYECKas  MPOBOAMMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEUCTBUS
TOKa, B3aUMOJEMCTBME MArHUTOB,  3JIEKTPOMAarHUTHas
WHIYKUUSI, ACHCTBUE MATHUTHOIO IOJS HAa HPOBOIHUKC
TOKOM M  JBWXKYLIUICS  3apsi, DJIEKTPOMArHUTHbBIE
KojeOaHuss M BOJHBI, MPSMOJMHENHHOE pacnpoCTpaHEHUE
CBETa, OTpakKeHHWe, TpeJoMiIeHHe, UHTephepeHIus,
TUGpakuuss U IOJsSIpU3alusg CBETa, JUCHEPCHUsl CBETa,
dotoanekrpuuecknii  dpdext (dhoTodrdpdekr), cBeTOBOEC
JIaBJICHWE, BO3HUMKHOBEHHE JIMHEHYaTOro Ccrekrpa aroma
BOJ0OpO/AA, €CTECTBEHHAs u HCKYCCTBEHHAast
PaZvOaKTUBHOCTb;

ONMCHIBaTh ~ W3YYCHHBIE  CBOMCTBAa  BEIIECTBA
(3neKTprYecKre, MarHUTHBIE, ONTUYECKUE, AIEKTPUUYECKYIO
IPOBOJIUMOCTh PA3JIMYHBIX Cpel) U 3IIEKTPOMarHUTHbBIE
SBJIEHUS (IIPOLIECCHI), MCMOJb3Ys (PU3MUECKHUE BEITUUYMHBI:
NEKTPUYECKUN  3apsil, CWJIa TOKa, JJIEKTPUUECKOE
HanpsDKEHUE, AJIEKTPUYECKOE CONPOTUBIIEHHE, Pa3HOCTh
MOTEHIMAJIOB, JJIEKTPOABIKYIas Ccuia, paboTa TOKa,
WHAYKIMS MarHUTHOTO TOJisl, cuiiaAmnepa, cuwia JlopeHua,
MHIYKTHUBHOCTh KATyIIKH, D3HEPIUs DJIEKTPUUECKOTO U
MarHMTHOTO IIOJIeH, NEepUoJ M YacToTra KojeOaHuUW B
KosiebaTeabHOM KOHTYpE, 3apsii U CHjla TOKa B Ipolecce
FapMOHHYECKUX AJIEKTPOMAarHUTHBIX KoseOaHuM, GoKycHOe
paccTosHUE W ONTHYECKas CWJIA JIMH3bI, NPU ONHMCAHUU
MPaBWJIbHO TPAKTOBATh (GHU3HUECKUN CMBICT UCTOIb3YyEMbBIX
BEJIMYMH, UX 0003HAYECHHUS U €MHHULIBL, YKa3bIBaTh (DOPMYIIBI,
CBSI3BIBAIOIIME JTAHHYIO (DU3UUECKYIO BEIMYUHY C IPYTHUMH
BEJIMYMHAMU;

ONKCHIBaTh HW3YYEHHbIE KBAaHTOBBIE SIBIICHUS U
MPOIECChl, UCMOIb3ysd (PU3UYECKHE BEITUYMHBL: CKOPOCTH
ANIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa,
SHEPIUusy UMITYJIbC (POTOHA, MEPUO MOTypacaaa, SHEPrus
CBSI3M aTOMHBIX SJIEP, PU ONUCAHUUIIPABUIBLHO TPAKTOBATh
¢u3n4yeckuif  CMBICII  HCIOJNB3YEMBIX  BEJIWYHMH,  HX
0003HaUYeHHUs]I W  CIUHHUIIBI, yKa3bIBaTh  (POPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMYHHY C IPYTUMHU
BEJIMYMHAMH, BBIUUCIISTH 3HaUeHUE (PU3NYECKON BETUUHHBL;

aHaATM3UPOBaTh (PU3UYECKHE TPOLECCHl U SBICHUS,
UCIO0JIb3Ysl (hM3MUECKHEe 3aKOHbIM MPUHIMIBL: 3aKkoH OMa,
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3aKOHBI IIOCJIE0BATENBHOIO U MApAJUIEIBHOTO COSIUHEHUS
MIPOBOTHUKOB, 3aKOH Jxoyns—Jlenua, 3aKOH
JJIEKTPOMArHUTHOM HWHAYKLUHU, 3aKOH IPSAMOJIMHEHHOTO
pacnpocTpaHEHUs! CBETa, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHbI
IIPEJIOMJIEHUSI ~ CBETa, ypaBHEHME  OWHIITEWHa  JUIs
dboTodddekra, 3aKOH COXpaHEHHUS  DHEPTHH, 3aKOH
COXPAHEHHUS UMIIYJIbCA, 3aKOH COXPAHEHUS JIEKTPUUYECKOIO
3apsifia, 3aKOH COXpPAHEHHUsS MAacCOBOTO YHCIA, MOCTYJIaThl
bopa, 3aK0oH pazinoakTUBHOIO pacnaja,lpyu 3TOM pa3inyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTU4YecKOe
BBIpQ)XEHUE U YCIIOBUs (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH;

ONpeeNiATh HaNpaBlIEHUE  BEKTOpa  HMHIYKIUU
MarHMTHOTO II0JI1 TPOBOJHUKAC TOKOM, CHIIbI AMrepa U
cuiibl JIopeHna;

CTPOHUTH M ONHCHIBATH M300paKCHHE, CO37aBaeMOe
IJTIOCKUM 3€pKajioM, TOHKOW JIMH30M;

BBIIOJHATh  OKCIEPUMEHTbl IO  HCCIIEJOBAHUIO
(Gu3NYeCKUX SBICHUH W TIPOIECCOB C HCIOIH30BAHUEM
NOpsMBIX, M  KOCBEHHBIX  HW3MEpPEHHWIl: TMpH  3TOM
dbopMypoBaTh MpoOeMy/3agady W THIIOTE3y y4eOHOTO
JKCIIEPUMEHTa, O0MpaTh YCTAaHOBKY U3 MPEIIOKEHHOTO
00OpyIOBaHUS, TPOBOJAUTH ONBIT M  (OPMYIHPOBATH
BBIBO/JIBI;

OCYLIECTBIISATh NPSAMbIE U KOCBEHHBIE H3MEPEHUS
(bu3MUYeCKUX BENWYHH, MPU STOM BBIOUPATH ONTHMAIBHBIH
crocod M3MEpEeHUsT U HCIOJIb30BATh W3BECTHBIE METO/IbI
OLIEHKH NOTPEIIHOCTEN U3MEPEHNI;

UCCJIEIOBaTh 3aBUCUMOCTH (U3NYECKUX BEIMYUH C
WCIONB30BAHUEM  NPSIMBIX  HU3MEPEHUH: TMpU  ITOM
KOHCTPYUPOBaTh YCTaHOBKY, (UKCHUPOBATH PpPE3yibTaThl
MOJIYYeHHON 3aBUCHUMOCTH (DU3MYECKHX BEIUYUH B BUJEC
Tabnuil U rpadukoB, [enaTh BBIBOABI IO pe3ysibTaTaM
UCCIIEIOBaHMS;

coOnromarh nmpaBuwia Oe30macHOro TpyAa IpHU
NPOBEICHUU  HCCIEIOBAaHMM B pamMkKax ydeOHOro
AKCIIEPUMEHTa, Y4eOHO-UCCIIeNOBATEILCKOW M TMPOEKTHOM
NEATEIBHOCTH € HUCIOJb30BAaHUEM  HM3MEPUTEIBHBIX
YCTPOUCTB U TaOOPATOPHOTO 000PYIOBAHMS;

pemiatb pacy€THble 3aJaud C SBHO 3aJaHHOU
¢bu3nuecKkoil Mozeblo, UCIONb3Ys (U3NYECKUE 3aKOHBI U
MIPUHIIMITBI, HA OCHOBE aHaJN3a YCIOBHUs 3a/Ja4d BHIOMpATh
(bu3NYecCKy0 MOJeNb, BBIACNIATh (PU3NUYECKHE BETUUYMHBI U
bopmynbl, HeoOXOoAMMBIE [UIg €€ pelIeHHs, IMPOBOAUTH
pacuéThl U OLEHUBATh PEAIbHOCTh MOJYYEHHOTO 3HAYEHUS
(bu3MUECKOI BETUYNHBL;

pemaTte  KauyecTBEHHbIE  3a/ladd:  BbICTpauBaTh
JIOTUYECKH HENPOTUBOPEUYMBYIO LENOUYKY PpACCYKICHHH C
OMOpOM Ha HW3Y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
(dbu3nuecKue SBICHMUS;

UCIIONIb30BaTh MPU  pElIeHUWH Y4eOHBIX 3a/1ay
COBpEMEHHBbIE MH(OPMAIIMOHHBIE TEXHOJIOTUU JUIs TIOUCKA,
CTPYKTYpUPOBAHHUS, MHTEPIOPETALUMU M IPEJCTaBICHUS
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yueOHOW ¥ Hay4YHO-TIOMYJISIPHONW MH(OpMAIMH, MOTy4YeHHON
U3 Ppa3IUYHBIX HMCTOYHMKOB, KDUTHUYECKH aHAJIN3UPOBAThH
MoJIy4aeMyto HHGOPMAITHIO;

OOBSICHATH PUHLIMIIBI AEHCTBHS MaIIUH, IPUOOPOB U
TEXHUYECKUX  YCTPOWCTB,  pa3iuyaTh  YCJIOBHS  HX
0€30I1aCHOT0 UCIOJIb30BAHNUS B [IOBCEIHEBHON XKU3HHU;

IPUBOJIUTH  IPUMEPBHl BKJIaJa POCCUHCKUX U
3apyOeKHBIX Y4YEHBIX-(QU3UKOB B pa3BUTHE HAayKd, B
00BSICHEHHE TPOIIECCOB OKPYIKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKUU TEXHOJIOTU;

UCITIOJIb30BaTh TEOPETUYECKHUE 3HaHUS N0 (pusmke
B [TIOBCETHEBHOM XKM3HU JUIsl 0OecieueHus: 0e3011acHOCTH IIpU
oOpamieHnu ¢ MpudopaMu M TEXHUYECKUMHU YCTPOHCTBaMH,
JUIE  COXPAaHEHMs  3JI0pOBbsl U COOJNIIOJIEHHS  HOPM
9KOJIOTUYECKOI0 ITOBEJICHUS B OKPYKAIOLIEN Cpene;

paboTaTh B TIpyINIle C BBIIOJHEHHEM PA3IHMUHBIX
COLIMAJbHBIX  poJied, IUIaHUPOBaTh pabOTy  TIpyMIbl,
palMOHAIBHO DPACIpPENEATh O0S3aHHOCTH U IUIAHUPOBATH
JEATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsAX, aJEKBAaTHO
OLICHMBATh BKJIAJ Ka&XJOr0 U3 YYaCTHUKOB TpPYIIIbl B
peleHe paccMaTpuBaeMoi poOIeMbl.
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JIMCT AKTYAJIM3ALIUU
padoueii mporpaMmMbl y4eOHOI0 nmpeaMera

n/n

HaunmenoBanue
anemenTa OII,
paszaena, myHKTa

[TyHKT B nmpenpiayiiei

penaxkimum

HYHKT C BHECCHHBIMU
N3MCHCHHUAMU

PexBu3uthl
3acemaHus,
YTBEPAUBIIETO
BHECCHUC
H3MEHEHHI
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Paszpaborunkm:
BI'TY npernojaBareib 1 xareropumn JM’ MuxaiinoBa M.B.
BI'TY mnpenonaBatens BhICIIEH KaTeropuu Pe3nux H.H.

BI'TY npenonasarens - = Anexceena E.B.

PyxoBoauTesn 00pa3oBaTesibHOM NPOrpaMMel

hp ¢ ios wa}s — (v';i\ : ITonoB Muxaun AsekcaHIpoBUY
ﬂ (dafrcrocm) (noonics) X\ (®.H1.0)
JKcnepT

Kannunar ¢gus-mar. Hayk, JOIEHT,

OOUEHT Kadheapnl GHU3HKH.

®I'BOY BO «BI'TY» W IlonnoB Anexceit Uropesuy

(mecmo pabomer) (noonuce) (®.H.0)
M.IL

OpraHu3anuu



