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1 TACHOPT PABOYEM TPOI'PAMMBI YYEBHOI'O ITIPEJIMETA
OVYIL06 Pusuka
1.1 Oo6aacTb npuMeHeHUsI POrPaMMbl

Peanuzanms cpempnero obmero obpaszoBanus B npenenax OIT CITO mo mporpamme
MOATOTOBKH crienuanuctoB cpeanero 3seHa mo ®I'OC CIIO mno cnenuansHoctr 21.02.19
3emiieycTpoiicTBo, ¢ yuyetoMm TpeboBanuit ®I'OC cpemnero oo6imero ooOpa3oBaHus,
YTBEPKJIEHHOTO MpuKkazoM MunHoOpHayku Poccum ot 17.05.2012 Ne 413 u denepanbHO
oOpa3oBaTeNbHON  MPOrpaMMbl,  YTBEPXKACHHOW  MpuKazoM  MUHIpPOCBEIIECHUS
PoccunNe339 ot 18.05.2022r;

1.2 OO6mas xapakrepuctuka yuyeoHoro npeamera OYIL.06 ®uszuxa

du3rka Kak Hayka o Haubosiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYIAs B KaueCTBE
y4eOHOTO MpeaMeTa, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY 3HAHUN 00 OKpYyXarolleM
mupe. Kypc ¢usuku — cucreMooOpasyromuid JJisi €CTeCTBEHHO-HAYUHBIX Y4E€OHBIX
MPEAMETOB, MOCKOJBKY (PU3MYecKue 3aKOHBI JIeKAaT B OCHOBE IPOILIECCOB M SIBJICHUH,
M3ydyaeMblX XHMHUEH, Owojorued, ¢usmdyeckod reorpaduei U acTPOHOMHEH.
Hcnonb3oBaHre U aKTUBHOE MPUMEHEHUE (PU3MUECKHX 3HAHHUM OMPENeNuiio XapakTep U
OypHOE pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTUUA B cdepe HSHEPreTUKH, TpPaHCIIopPTa,
OCBOCHMSI KOCMOCA, TTOJIy4YE€HUSI HOBBIX MATEPHUAJIOB C 33IaHHBIMH CBOMCTBaMu. M3yueHue
(bU3MKU BHOCUT OCHOBHOM BKJaJ B ()OPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTHHBI MUpa
oOyuatomierocs, B (OpMHUPOBAaHUE YMEHHUM MPUMEHSTh HAYYHBIM METOJl MO3HAHUS MPU
BBITIOJTHEHUH UMH Y4E€OHBIX UCCIIEIOBaHUMN.

B ocHOBYy kypca pu3uku 11is1 ypoBHS CpeHEro 00IIero oOpa3oBaHus MOJIO0XKEH Psl
UJIEH, KOTOPBIE MOXKHO PaCCMAaTPUBATh KaK MPUHLMUIIBI €70 IOCTPOCHMUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW Kypc SBISETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepual M3 BCEX pa3leloB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEW MaTepHasl Kypca Gpu3uku oObeauHEH
BOKpYT ¢u3nueckux Teopuid. Begymmm B Kypce sBisieTcs: popMupoBaHue MPeaCTaBICHHMA
O CTPYKTYPHBIX YPOBHSAX MaTEPUHU, BEIIECTBE U MOJIE.

Hoess  eymanumapuzayuu. EE peanuzaiusi NOpeanojaraeT  HUCHOJIb30BaHUE
T'YMaHUTApHOTO MOTEHIMada (PU3NUECKON HAyKH, OCMBICIICHUE CBSI3M Pa3BUTHUSL (PU3UKHU C
pa3BUTHEM OOIIECTBA, a TakKe C MHPOBO33PEHUECKMMHU, HPABCTBEHHBIMU U
AKOJOTUYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonou nanpaenennocmu. Kypc ¢Quszuku mnpeamnosiaraeT 3HAKOMCTBO C
MIAPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTUYECKUX MPUIIOKECHUN W3YUYEHHBIX TCOPHUM U
3aKOHOB.

Hoes sxonoeuzayuu peanuszyercsi IOCPEACTBOM BBEJICHUS AJIEMEHTOB COJIEPKAHUS,
MOCBAMEHHBIX JKOJOTUYECKUM TMPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
pPa3BUTHEM TEXHHKH W TEXHOJOTHH, a TaKkXe OOCYXKIEHUS MpoOJieM parmoHAIBHOTO
MIPUPOIOTIOTH30BAHUS W KOJIOTUUECKON OE30MaCHOCTH.



Crep:KHEBBIMHU 3JIEMEHTaMU Kypca (PU3MKH HA YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (U3MUecKue Teopuu ((popMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI PUZUUECKON TEOPUHU, POJIU (PYH/IaMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEACTaBICHUSX O TMPHUPOAE, TIpaHULIAX
NPUMEHUMOCTH TEOpUHM, JJIs OINHUCAHUS ECTECTBEHHO-HAYYHBIX SIBIICHUUA U
MIPOIICCCOB).

CucTeMHO-IesITeIbHOCTHBIN MOAXO0/A B Kypce (DM3UKU peaTn3yeTcs Mpexse
BCEro 3a CYET OpPraHM3alMU SKCIEPUMEHTAIBHON ACSITeNbHOCTH O0YyYaroUINXCs.
Jlist 6a30BOTOYPOBHS Kypca (PU3UKH — 3TO UCTIOIB30BAHUE CUCTEMBI (DPOHTAITLHBIX
KPaTKOBPEMEHHBIX 9KCIIEPUMEHTOB U JIa0OPAaTOPHBIX padOT, KOTOPHIE B MIPOrpaMMe
no (us3uke OObETUHEHBI B OOIIMI CIHUCOK YYEHHYECKHX MPAKTHUYECKUX padoT.
Brienenue B yKa3aHHOM MEpEYHE Ja0OPATOPHBIX PadOT, MPOBOAUMBIX JJIS
KOHTPOJISI M OLIEHKH, OCYILECTBIISIETCS yIaCTHUKaMU 00pa30BaTeIbHOIO IMpoliecca
UCXOJI1 U3 OCOOCHHOCTEW IUIaHWPOBaHUSI U OCHalleHus kabunera ¢usuku. Ilpu
9TOM oOOecreurnBaeTcsi OBJAJCHUE OOYy4alOUUMHUCS YMEHUSMHU IPOBOJUTH
KOCBEHHbIC HM3MEPEHUs, HMCCIEIOBAHUS 3aBUCUMOCTEH (DU3NYECKUX BEIUYMH U
MOCTAaHOBKY OTBITOB IO MPOBEPKE MPEITIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHUE YIEISETCS PEIICHUIO PACUETHBIX U KAuE€CTBEHHBIX
3anay. [Ipu 3TOM i pacdy€THBIX 3a7a4 MPUOPUTETOM SBIISIIOTCS 3aJa4M C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIIbIO, TTO3BOJISIFOIINE TPUMEHSTh U3YUYEHHBIE 3aKOHbBI U
3aKOHOMEPHOCTH KakK M3 OJHOTO paslena Kypca, Tak M WUHTETPHUPYs 3HAHUSA W3
pa3HbIX pasznesnoB. s KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIFOTCS 3aJaHUS Ha
OOBSICHEHHE TPOTEKaHUsI (U3NYECKUX SBICHUM W TPOIECCOB B OKPYXKAIOMICH
KU3HU, TpeOyromme BbIOOpa (U3MYECKOM MOAENH IS CHUTyalldd MPaKkTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusimu PI'OC COO k wmaTepHalbHO-
TEXHUYECKOMY O0ECIEeYeHHI0 yueOHOTO mpoiiecca 0a30BbIil ypOBEHb Kypca (PU3NKH
Ha YPOBHE CpeIHEero oOIero o0pa30BaHUs [OJDKEH HU3y4daTbCsi B YCIOBMSIX
MpEeIMETHOrO0 KaOWHeTa (U3HKK WIM B YCIOBUSX HHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJIa. B kabunere (u3MKU JOIKHO OBITH
HE0oOXoauMoe J1abopaTopHOe OOOpYAOBAaHHWE ISl BBHITIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3MKE YUEHUYECKHX MPAKTUUYECKUX padOT M JEMOHCTPAIMOHHOE
obopy10BaHHE.

JlemMoHCTpaunoHHOE 000OpyJaOoBaHUE (QOpMUPYETCI B COOTBETCTBUU C
MPUHITUTIOM MWHUMAJIBHOM JOCTaTOYHOCTH M OOECMEYMBACT ITOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMMe MO (U3MKE KIIOUEBbIX JAEMOHCTpalUd Jis
UCCIICIOBAaHMSI ~M3YyYaeMbIX  SBJICHHMA ©  TPOIECCOB, OMIHUPUYECKHX U
(byHIaMCHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHH.

JlaGopatopHoe O0O0OpyIOBaHHE IS YYCHHUYECKUX TMPAKTUYECKUX pPadoT
dbopmupyeTCs B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIIEUMBAECTCS B pacuére
OJTHOTO KOMIUJIEKTa Ha JBYX OOydYarommxcs. TeMaTHYeCKHe KOMILUICKTHI
7a060paTOpHOTO O00OPYIOBAHUS JIOJDKHBI OBITH TIOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETFHBIX CUCTEM B BUIC IIU(PPOBBIX TAOOPATOPHIA.



1.3 Heau uzyuenust yueonoro npeamera OYIL.06 dusuka

OCHOBHBIMHU LIETSIMU U3Yy4Y€HUS (UMKH B 00IIeM 0Opa30BaHUU SBIISIOTCS:
dbopMupoBaHHE UHTEpEca M CTPEMIICHHSA OOYYAIOIIUXCS K HAYYHOMY HM3yYEHUIO

MPUPOBL, PA3BUTHE UX UHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CITIOCOOHOCTEN;

pa3BUTHE TPEJCTABICHUNA O HAYYHOM METOJE MO3HaHHs U (HOPMUPOBAHUE
MCCJIEI0BATENBCKOTO OTHOWIEHUS K OKPYXKAIOIIUM SBJICHHSIM;

(opMupOBaHNE HAYYHOIO MUPOBO33PEHUS KaK pe3yJsibTaTa U3yueHHUs] OCHOB
CTPOEHMSI MATEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHY;

(opMupoBaHuEe yYMEHHM OOBICHATH SIBIEHHUS C  HCIOJIb30BAaHUEM
(u3NYECKUX 3HAHUM U HAyYHBIX J10Ka3aTEIbCTB;

(opMupOBaHUE MPENCTAaBICHUM O POIM (U3MKH JJIs Pa3BUTUS APYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH.

JlocTkeHrne 3TUX LeNeld  00EeCHeYMBAEeTCsl PEIICHHEM  CIEAYIOLIUX
3aJa4 B IpPOLECCE H3yYeHUs Kypca (U3MKM HAa YpPOBHE CPENHEro OOIIero

oOpa3oBaHus:
MpUOOPETEHUE CUCTEMBI 3HAHUI 00 00X (HPU3NUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (HU3HKY,

AIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHE€ YMEHHUM TNPUMEHSATH TEOPETUUYECKUE 3HAHUS IS
0o0ObsICHEHUs (DU3UYECKUX SBJICHUM B MPUPOAE U IS HMPUHATHUS MPAKTHICCKUX
pEIIEHUIB TOBCETHEBHOM KU3HMU;

OCBOEHHE CIOCOOOB peIICHUs] Pa3MYHBIX 3a7ad ¢ SIBHO 3aJaHHOMN
(bu3nYeCcKO MOJIEIbI0, 3a/]a4, IMOAPA3yMEBAIOIIUX CaMOCTOSTEILHOE CO3JaHue
(bU3uYECKON MOJICTH,aIeKBAaTHON YCIOBUSM 3aJ1auH;

MOHUMaHHE (U3NYECKUX OCHOB W MPHUHIIUIIOB JEUCTBUSA TEXHHUYECKUX
YCTPOMCTB UTEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIAJICHUE METOJaMH CaMOCTOATENIBHOIO IUIAHUPOBAHUS W MPOBEICHUS
bU3MYECKUX HKCIEPUMEHTOB, aHaJIM3a M HUHTEpHperanuu HHpopMaluuy,
ONpPEAEICHUS JOCTOBEPHOCTH MOJTYUYEHHOTO PE3yIbTaTa;

CO3/IAHUE YCJIOBHM ISl PA3BUTHUSI YMEHHUH MPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPYECKOU IESITENBHOCTH.

1.4  Mecto yuyeoHnoro npeamera OYIL.06 ®usuka B crpykrype IHIICC3:
VYyeonsiii npeamer Ousnka sBisieTcsl ya4eOHbIM MPEAMETOM 00s3aTeIbHON

npeametrHoi obnactu  «EcrectBennbie Hayku» @DI'OC cpeanero oOmiero
oOpa3zoBaHusl.

B yue6nom mnane IINICC3 yueOHbIil mpeamer Pusnka BXOJUT B COCTaB
0011e00pa3oBaTeNbHbIX YY€OHBIX MPEIMETOB.

[TporpamMMma o ¢pu3rKe BKIIOYALT:
IJIaHUPYEMBbIE pe3yJIbTaThl OCBOEHUS Kypca (GU3UKU Ha Oa30BOM YPOBHE, B TOM
YHClie IPEeIMETHBIE Pe3yIbTaThl 10 TOAaM 00yUYEeHHUS;
coziep kanue yueoHoro npeamera « Du3nkay mo rogaam 00ydeHusl.



2 INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
ITPEIMETA OVYIIL.06 ®u3uka

JINYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHMS Yy4yeOHoro mnpenMera «DuU3MKa»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYaroIIuXcsl pyKOBOJCTBOBATHCSA
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMECH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIINM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUM, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM LIEHHOCTSIM POCCUHCKOTO OOIIECTBa, PACIIUPEHHUE >KU3HEHHOTO
OMbITA U OIBITA JICATEIIBHOCTH B MPOIECCE PEaTn3ali OCHOBHBIX HANpaBICHUN
BOCIIUTATEILHOUN €S TEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpa’kaIaHCKOr0 BOCITUTAHUSI:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TMO3UIIMK  OOydJaromerocs  Kak
aKTUBHOTO MOTBETCTBEHHOT'O YJIEHA POCCUMCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX T'YMAaHUCTUYECKHX M
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX IPa)kIaHCKOIO
oO0IIIeCTBa, y4acTBOBATh B CAMOYIIPaBJIEHUU B 00pa30BaTeIbHON OpraHu3alluy;

YMEHHUE  B3aUMOJECHCTBOBaTH C  COUHMAIBHBIMM  WHCTUTYTaMH B
COOTBETCTBHUM C UX(PYHKIUSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOU JEATEIbHOCTH,

2) NIaTPUOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHICKOM TpaXJaHCKOU WJIECHTUYHOCTH,
NaTpuOTU3MA;

IIECHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTHUXEHUSIM
POCCHMCKUX YUEHBIX B 0071aCTH (PU3UKHU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIIEHWBATh CUTYaIlMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYSACh HA MOPAJIIbHO-HPABCTBEHHBIC HOPMbI U LIEHHOCTH, B TOM YHCIIE B
JIEATEIbHOCTH YUEHOTIO;

OCO3HaHHUE JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOWYMBOTO OYyAYIIEro;

4) 3cTeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHUpPY, BKIIOYAas JCTETUKY HAYYHOTO
TBOPYECTBA,IPUCYIIETO (PU3UUECKON HAYKE;

5) Tpya0BOr0 BOCIIUTAHUS:

HMHTEpEC K pazinuHbiM chepaM mpodecCuoHaIbHON JeATeIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, yMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oynyiel mpo¢eCCuu 1 peaTn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIACTH
(bu3MKUHA IPOTSHKEHUN BCEH JKU3HU;

6) 3K0JIOrMYecKOro BOCIUTAHHUS:

c(hOpMHUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYPhl, OCO3HaHHE TJI00aTHLHOTO
XapaKTePadKOJOTUUECKUX TTPOOIIEM;



IJIAHUPOBAHUE W OCYIIECTBICHHUE JCUCTBUM B OKPYXKAKOIIEH Cpele Ha
OCHOBE3HAHU4 LIeJIel YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

Pacimimpenue onbiTa AESITENIBHOCTH 3KOJOTMUECKOW HANpaBICHHOCTH Ha
OCHOBEHMMEIOLIUXCS 3HAHUMN 10 (PUBHKE;

7) IEHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS PU3NYECKON HAYKU;

OCO3HAHHME IIEHHOCTH HAy4YHOW JEeATEbHOCTH, TOTOBHOCTH B IIPOIIECCE
u3ydeHus: (U3MKA  OCYIIECTBISATh  MPOCKTHYID M HCCIIEIOBATEIBCKYIO
JEATEeIIbHOCTh MHAUBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIe AeiiCTBUS

ba3oBble JJornyeckue aeiiCTBUS:

CaMOCTOSITENIbHO  (OpMYJIHpOBaTh W aKTyallU3UpoBaTh  MpoOsIeMy,
paccMaTpuBaThe€ BCECTOPOHHE;

ONpeAcNaTh e ACATECIBHOCTH, 3aJaBaTh IapaMETpbl UM KPUTEPUM HX
JIOCTHKECHUS; BBISIBJISITh  3aKOHOMEPHOCTH M TIPOTHUBOPEUHSI B paccMaTpPHBAEMbIX
(bU3nIECKUX

SIBIICHUSAX;

pa3pabarbiBaTh IJIaH PEIICHUS TPOOJIEMbl CYUYETOM aHadu3a HMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B  JICSITEIBHOCTh, OIGHUBAaTh COOTBETCTBHUE
PEe3yJIbTATOBIIENSM, OIIEHUBATh PUCKH MOCIIEICTBUHN JEATEIbHOCTH,

KOODAWHUPOBATH W  BBINOJHATH pabOTy B  YCIOBHUSIX pEaJbHOIO,
BUPTYaJIbHOTO MKOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HECHHBIX ITPOOJIEM.

ba3oBble uccienoBarejibCKue 1eMCTBUS:

Brnaners HaydHOM TEPMUHOJIOTUEN, KIIFOUEBBIMH OHITUSIMA U METOAAMU
bu3nYecKoil HayKH;

Bnanets HaBbIKAMU y4eOHO-HCCIIeI0BATEIIHCKOM u MPOCKTHOMN
JNEATeIbHOCTH B 00JIaCTM  (PMBHMKH, CIIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TOUCKY METOJIOB PEIICHUS 3a7ad (PU3NUEeCcKOro CoaepKaHus,
MPUMEHEHUIO PA3JIMYHBIX METOJIOBIO3HAHUSI;

BJIQJICTh BHUJAMU JICSITEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIIpeTaluy, MpeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3JIMYHBIX Y4YEOHBIX
CUTYaIIMSIX,B TOM YHCIIE TPU CO3aHUH YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M M aKTyaJHW3UpOBaTh 3ajady,
BBIJIBUTaTh TUNOTE3y €€ pEUICHUs, HaXOJIUTh apryMEHThl Jisl J10Ka3aTesibCTBa
CBOUX YTBEPKJICHUH,3a/1aBaTh MapaMETPbl U KPUTEPUH PEILICHHUS;

aHaJIM3UpPOBaTh TMOJYYEHHbIE B XOAE pEIICHHUS 3a7Ja4d pe3yJIbTaThl,
KPUTHUYECKH OILIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCJIOBUSIX;



CTaBUTh U (OPMYyIUPOBATH COOCTBEHHBbIE 3aJaud B 0Opa3oBaTEIbHOU
NESITEIbBHOCTH, B TOM YHUCIIE IIPU U3YYEHUU (PU3UKH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIN OIIBIT;

YMETh IMEPEHOCUTh 3HaHUSA 10 (U3MKE B MPAKTHUYECKYI 001acThb
KU3HEIESATEIbHOCTH;

YMETb MHTETPUpPOBATh 3HAHUS U3 Ppa3HbIX MPEAMETHBIX O0JacTel;
BBIJIBUTaTh HOBBIE UJEH, IIPEAJIAraTh OPUTHHAIBHBIE TOAXO0Abl U PEIEHUS; CTABUTD
po0JIeMBbI U 33J]a41, AOMYCKAIOUINE aJbTePHATUBHBIC PEILICHUSI.

Pabora ¢ unpopmanmeii:

BJIa/IETh HABBIKaMU MOJyueHUs HHPopMaIuu GU3NYECKOTO COACPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITENILHO OCYIIECTBISATh IOUCK, aHAJIU3,
CHUCTEMAaTH3allMI0 U HWHTEPIpEeTalio WH(OPMALUK Pa3TUYHBIX BUAOB U (oOpM
NPECTaBICHNUS;

OLIEHUBATh JIOCTOBEPHOCTH MH(OpMALIUY;

UCIOJb30BaTh  CPEACTBA HMH(POPMAIMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJOTMM B PEILIEHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3allMOHHBIX
3aJa4 C COOJIOICHHEM TpeOOBAaHUN HSPrOHOMUKHM, TEXHUKH O€30MaCHOCTH,
TUTUEHBl, PECYpCcOCOEpEekKEHMs, IMPaBOBBIX M  ITUYECKUX HOPM, HOPM
nH(OPMAIMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCTHl (PU3UYECKOTO COJEp’KaHUS B pa3iIMuYHBIX (hopmarax c
yu€ToM HazHaueHHsI THPOPMAIIUHU U LIEJICBOU ayJUTOPHH, BRIOUPAs ONTUMATIbHYIO
¢dbopMy mpeAcTaBIeHUS U BU3YATHU3AIIHH.

KomMMyHuKkaTHBHBIE YHHBepcaibHble y4eOHbIE eiiCTBHSA:

OCYILIECTBJISAITh OOIIEHWE Ha Yypokax (U3MKM W BO BHE-YPOUYHOU
JIeATEIIbHOCTH; Paclo3HaBaTh MPEANOCHUIKM KOH(MDIUKTHBIX CUTYallMi U CMSITr4aTh
KOH(DJIUKTBI; pa3BEPHYTO © JIOTUYHO M3Jaratb CBOIO TOYKY 3pEHHS C
MCIIOJIb30BaHUEM S3BIKOBBIX

CPEACTB;

NOHUMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUAYAJIbHOU
paboThI; BEIOUpPATh TEMATUKYy U METOJbl COBMECTHBIX JACHCTBUI C Y4ETOM OOIINX
VHTEPECOB,

Y BO3MOKHOCTEM Ka)J0TO YJIEHA KOJIJIEKTUBA;

MpPUHUMAThL 1E€JIM COBMECTHOM  JIESITEILHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEHUCTBUA MO €€ JOCTHUKEHHIO: COCTABJATH IUIAH JICWCTBUMA,
pacnpenensaTh pojad € y4ETOM MHEHMM YYaCTHUKOB, OOCYKIaTh pe3yibTaThl
COBMECTHOM padoThI;

OILICHMBATh Kaye€CTBO CBOEr0 BKJAJAa M KaXJIOr0 Y4YaCTHMKA KOMaHJIbl B
oOIIUiA pe3yJIbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npejjiaratb HOBBIE IIPOEKTHI, OILICHWBATh HAEU C TO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETUYECKOE TIOBEACHUE B Pa3IHMYHBIX
CUTYaIHsSIX, TIPOSIBIISITH TBOPUECTBO U BOOOPAKEHHE, ObITHh HHUITUATUBHBIM.

PeryiTHBHBIE YHUBepCAJbHbIC Y4eOHbIe IeiicTBUSs
9



Camoopranusanus:

CaMOCTOSTEIIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JEATEILHOCTh B 00JACTH
GU3UKM M aCTPOHOMHMHM, BBISBIATH NPOOJIEMBI, CTaBHTh H  (POPMYIHPOBATH
COOCTBECHHBIC 33J1a4H;

CaMOCTOSTEIIbHO COCTAaBJIATh TUIAH PEIICHHUS PacUYCTHBIX M KAaYCCTBEHHBIX
3aJ1a4, TUTaH BBIMOJTHEHUS MPAKTHUYSCKOW paOOTHI ¢ YIETOM MMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEAMIOYTCHUIA;

JaBaTh OIICHKY HOBBIM CUTYaIlHsIM;

pacIIMpsATh paMKH y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX TPEITOYTCHHM;

JenaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBAaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTh3a PEIICHICE;

OIICHUBATH PUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (HOPMHUPOBAHUIO W TIPOSIBIICHUIO JPYAWIMH B 00JIaCTH
(U3UKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBCHbD.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTE/JIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTHUBBI B JICSITCIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISAM;

BJIQJIETh HaBBbIKAMHU  IIO3HABaTEIbHOM  pedJeKCMHM KaK  OCO3HAHUS
COBEpIIAEMbIX JICUCTBUHA M MBICIUTEIBHBIX MPOIECCOB, HX pe3yJbTaTOB U
OCHOBaHUI;

WCIIONIB30BaTh MPUEMBI  pedICKCHH i1 OICHKH CHTyaIldd, BBIOOpa
BEPHOTOPECIIICHHUSI,

YMETh OIICHWBATh PHUCKH W CBOCBPEMCHHO NPUHHUMATH PEIICHHUS IO HX
CHW)KCHUIO; IPUHUMATh MOTHBBI M apTyYMEHTHI JPYTHX MPU aHAIHU3E PE3yIbTaTOB
NEeATeTLHOCTH; IPUHUMATh CeOsI, TOHUMAast CBOM HEJOCTATKH M JIOCTOMHCTBA,;

MPUHUMATh MOTHBBI M apryMEHThl APYTHX TPU aHAJU3e pPe3yJbTaToB
JeATEeIIbHOCTH; PU3HABAaTh CBOE MPABO U MPaBO APYTUX Ha OMIUOKH.

B mporecce mocTmkeHUS TMYHOCTHBIX PE3YJITATOB OCBOSHHUS MPOTPAMMBI
no ¢u3MKe ST YPOBHS CpPEIHEro OOINero o0pa3oBaHHS y OOyYaroIIUXCs

COBEPIIICHCTBYETCS OMOIIMOHATBHBIH WHTEIJICKT, MIPEIOJIar AT
c(hOpMHUPOBAHHOCTH:
CaMOCO3HaHWUS, BKJTFOYAIOIIETO CTIOCOOHOCTH MIOHUMATh CBOE

HMOLIMOHAJIBHOE COCTOSIHME, BHJETh HAamNpaBlCHUS Pa3BUTUS COOCTBEHHOMU
AMOIIMOHAIIHOM c(epbl, OBIThYBEPEHHBIM B CE0€;

CaMOpPETYJIMPOBAHUS, BKJIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE INPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHE, CIOCOOHOCTh aJanTUPOBAThCS K
AMOIIMOHAIbHBIMU3MEHEHUSIM U TIPOSBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOLIEH CTPEMIIEHUE K JTOCTHXKEHUIO 1IeTU U
ycrnexy, ONTUMHU3M, WHHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh, MUCXOJs W3 CBOUX
BO3MOKHOCTEH;

SMIATHM,  BKJIIOYAIOMIEW  CIOCOOHOCTh  TMOHHMMAaTh  SMOIMOHAJIBHOE
COCTOSIHHE JIPYTUX, YUUTHIBATh €r0 MPU OCYIIECTBICHUN OOIIEHUS, CHOCOOHOCTH K
COUYBCTBHIO U COIEPEKUBAHUIO;
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COIMAIIBHBIX ~ HAaBBIKOB,  BKJIFOYAIONIUX  CIOCOOHOCTh  BBICTPAWBATH
OTHOIIICHUS C APYTUMHU JIFOJbMH, 3a00TUTHCS, MPOSIBISATH MHTEPEC W paspeliarh
KOH(JIUKTHI.

IHPEAMETHBIE PE3YJIBTATDBI

K kxonmy oOyueHuss B 1 cemecTpe mpeaMETHbIE PE3yJIbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpPUMEpPaX Pojb U MecTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOUN AEATEIBbHOCTH JIIOAEH;

YUUTHIBATh TPAHUIBI TNPUMEHEHHUS HW3YYCHHBIX (PU3NYECKUX MOJIENECH:
MaTepuaibHas TOUYKa, MHEpLUHAJIbHAsA CUCTEMA OTCUYETA, A0OCOIOTHO TBEPIOE TENO,
UJCAIBHBIN a3, MOJEIU CTPOCHMS Ia30B, KUIAKOCTEH W TBEPIABIX TEJ, TOYCUHBIN
AIIEKTPUYECKUH 3apsil IPU pelIeHnn (HU3NUECKUX 3a/1a4;

pacno3HaBaTh (GU3NYECKUE ABJICHUS (IIPOLIECCHl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM CTPOCHMS BEIIECTBA U
IEKTPOAUHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  IPSMOJIMHEWHOE
JBUKEHHE, CBOOOJHOE MaJeHUE Tel, ABW)KCHHE I10 OKPYKHOCTH, WHEpIHS,
B3auMozeiicTBue Tel, Auddys3us, OpOyHOBCKOE IBUKEHHE, CTPOCHUE JKUIKOCTEN
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXIEHHUH), TEIJIOBOE
PaBHOBECHE, WCIIAPEHHME, KOHIECHCALMs, IUIABJIEHUE, KPUCTAJUIA3ALUs, KUIICHHE,
BJI&KHOCTH BO3/1yXa,TIOBBIIICHUE TABICHUS T'a3a IIPU €T0 HATPEBAHUU B 3aKPBITOM
COCylle, CBSI3b MEXAY IapaMeTpaMu COCTOSIHMS Tra3a B  HM30IpOLECcCax,
AIEKTpU3aLMs TEJl, B3aUMOJACHCTBUE 3aPsJIOB;

OMKCHIBATH MEXAHUYECKOE JBMKEHHUE, UCHOJIb3ysd (PU3MUYECKUE BEIMYUHBI:
KOOpAMHATA, IIyTh, IEPEMELIEHHUE, CKOPOCTb, YCKOPEHHME, Macca Teja, CHIa,
UMITYJIbC T€Jla, KUHETUYECKasl DHEPrus, NOTCHUHMAIbHASA DHEPIrus, MEXaHUYECKas
paboTa, MexaHMYecKas MOIIHOCTb, MpPH ONHMCAHWM TMPABUIBHO TPAKTOBATH
(Gu3NYECKUN CMBICT HCIOJIb3YEMBbIX BEIMYMH, UX OOO3HAUEHUS M EIUHUIIBL,
HaXoAUTh (HOPMYIIbI, CBSI3bIBAIOLINE JAaHHYIO (PU3HUECKYIO BEIMYUHY C APYTUMHU
BEJINYNHAMU;

ONMUCBHIBATh H3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBBIC SBJICHUA,
UCIIONb3ysl (DU3MYECKHE BEJIMYMHBL: JaBJI€HUE Tra3a, TeMIleparypa, CpemaHss
KMHETUYECKAs DHEPTUs XaOTUYECKOTO JBWKEHUS MOJIEKYJ, CPEIHEKBAIpaTUYHASA
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSs 3HEprusi, pabora rasa,
KO3 (PUIIMEHT TMOJE3HOro JACWCTBUSL TEMJIOBOIO JBUTATENsA; NpPU ONUCAHUU
NpaBUIBHO TPaKTOBaTh (U3MYECKUH CMBICI MCIHOJb3YEMbIX BEJIWYUH, HX
00O3HAaUeHUsT W EAUHMIBI, HAXOAUTh (OPMYJbl, CBSI3bIBAIOIINE JAHHYIO
(bu3NYECKYIO BEIUYUHY C IPYTUMH BEJINYMHAM;

ONMCBHIBATh  M3YYEHHBIE  DJIEKTPUYECKME  CBOWMCTBA  BEIIECTBA U
JIIEKTpUYECKUE SBIEHUS (TPOIECChl), MCHOIb3Ys (U3HUECKUE BEIUYUHBL
AIEKTPUYECKUN 3apsAll, HIEKTPUUYECKOE I10JI€, HANPSHKEHHOCTh IIOJIs, IOTEHIMAI,
pa3HOCTh TOTEHIMAJIOB; TMPH OMNHCAHUM TPABUIBHO TPAKTOBaTh (HU3HUECKUN
CMBICJ HCHOJb3YEMbIX BEJIMYMH, HUX OOO3HAYEHHs W EIAUHMIIBI; YKa3bIBaTh
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dbopMyIbl, CBA3BIBAIOIIME JAaHHYI0 (PU3WYECKYI0 BEIWYUHY C JAPYTUMHU
BEJIMYMHAMU;

aHAIM3UPOBaTh (HU3MUECKUE MPOLIECCHl U SBIICHUS, UCTIONIB3Ysl PU3NUYECKUE
3aKOHBIM TIPUHIIUIIBL: 3aKOH BceMupHoro tarotenus, |, |1 u 11l 3akonsr HeloToHa,
3aKOH COXpAHEHUsI MEXAaHMYECKOW DHHEPruu, 3aKOH COXpPAaHEHUS MMITYJIbCa,
OPUHIUMI CYMEPIO3UIIMK CHJI, MPUHIUI PaBHONPABUS HHEPIHUATBHBIX CHUCTEM
OTCU€Ta, MOJICKYJISIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHMS BEIIECTBA, Ta30BbIe
3aKOHBI, CBSI3b CPEIHEH KUHETHUECKON PHEPIMH TEIIOBOTO JBMKEHUS MOJIEKYH C
a0COJIFOTHOM TemmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIEKTPUYECKOro 3apsina, 3akoH KylloHa, Opu 3TOM pas3inyaTh CJIOBECHYIO
(bOpMyIUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE M YCJIOBHUSA (TpaHUIIBL,
001acTH) MPUMEHUMOCTH;

OOBSICHAT, OCHOBHBIC TPUHIUMBI JEHCTBUS MAIIMH, MpUOOPOB U
TEXHUYECKUX YCTPONCTB; paszinyaTh YCIOBUS UX O€30MaCHOTO HMCIOJIb30BaHUS B
MOBCEIHEBHOM JKU3HH;

BBIMOJIHATh SKCIEPUMEHTHI IO HCCIENOBAHUIO (PU3NYECKUX SBICHUN U
IPOLIECCOB C HCIOJIb30BAHUEM IPSAMBIX, U KOCBEHHBIX H3MEpPEHUM, MPU 3TOM
dopMynupoBarh mpoOieMmy/3ajaduy M TUIOTE3Y Y4YeOHOro HKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OOOpYyNOBaHUS, IPOBOAUTH ONBIT U
(GopMyIMpOBaTh BBIBOJIBI;

OCYIIECTBISITH IPSIMBIE M KOCBEHHBIEC U3MEPEHUS (PU3NUSCKUX BETUUYHH, IIPH
3TOM BBIOMpaTh ONTHMAIBHBIM CIIOCO0 M3MEPEHHUS W HMCIOJIh30BaTh H3BECTHBIC
METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUM;

WCCIIEIOBaTh  3aBUCUMOCTH  MEXAy (U3HYECKUMU BEIMYMHAMU C
UCTIOJIb30BAaHUEM TPSMBIX H3MEPEHUU, MPU STOM KOHCTPYHPOBATh YCTAHOBKY,
¢bukcupoBaTh pe3yabTaThl TMOJYYCHHON 3aBUCUMOCTH (DU3MUECKUX BEIUYUH B
BU/JIE Ta0OnMIl U rpauKOB, AeNaTh BBIBOJBI 10 PE3yJIbTaTaM UCCIIEJOBAHMUS;

co0roaTh MmpaBuiia O€30MacHOTO Tpyla IpU MPOBEIECHUN HCCIEAOBAHUN B
pamKax y4eOHOTo SKCHEpUMEHTa, Y4eOHO-HCCIEI0BAaTENbCKOW W MPOEKTHOM
JESITEIbBHOCTH C MCTIOJIb30BAaHUEM H3MEPUTENBHBIX YCTPOMCTB U JIaDOpaTOPHOTO
000opy1I0BaHUS;

pemath pacuy€éTHBIC 3aJa4d C SBHO 3aJIaHHOW (DU3WYECKOW MOJIETbIO,
UCHOJB3Ys (PU3NYECKUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJIW3a YCJIOBHS 3aJauu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHATh (PU3HMUECKUE BEIMYMHBI U (POPMYIIbI,
HEOOXOUMbIC N7l €€ pElIeHUs, MPOBOIUTH PAcuéThl M OIICHHWBATH PEaTbHOCTH
MOJTyYEHHOTO 3HaUCHUA(PU3NIECKON BETTMUNHBI,

pemarthb Ka4yeCTBCHHBIE 3a7aun: BBICTPanBaTh JIOTUYECKH
HEMPOTHUBOPEUYHBYIO IIETIOYKY PACCYKIECHUN C OMOpPOW Ha W3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3MYECKUE SIBICHUS;

UCIONb30BaTh  MpPU  pEHIeHHH  Y4eOHbIX  3aJad  COBpPEMEHHbIE
UH(GOPMAILIMOHHBIE TEXHOJIOTHU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTaBJICHUs Y4eOHOM M HAy4YHO-TIOMYJIAPHOW MH(OpPMAIUU, MOJTYYEHHON U3
pa3IMYHBIX HCTOYHUKOB,KPUTUUYECKH aHAJTM3UPOBATH MOJIy4aeMyt0 HHPOPMAIHUIO;
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MPUBOIUTH MPUMEPHI BKJIAAa POCCUMCKUX U 3apYOSKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKHU, OOBSICHEHHE IPOLIECCOB OKPYXKAIOLIETO MHUpa, B pa3BUTHE
TEXHUKU UTEXHOJIOTUH;

UCIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHON XKU3HU
JUIs oOecrieueHusl O€30MacCHOCTH MPU OOPALEHUH C MPUOOpPaMH U TEXHUYECKUMHU
yCTpOMCTBaMH, JUIsl COXPAHEHUS 3/10POBbS M COOJIIOIEHUSI HOPM 3KOJOTHYECKOIrO
IIOBEJICHUS B OKPYKAIOLIEH Cpele;

paboTaTh B TpyMIE C BBIIOJHEHWEM pA3JIMYHBIX COLMATIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYINIBl, PAlMOHATIBHO paclpenesTh OOSI3aHHOCTH U
IJJAHUPOBATH ACATEIBHOCTDh B HECTAHAAPTHBIX CUTyalUsAX, aJE€KBATHO OLICHUBATH
BKJIaJl Ka)KJOTOM3 YYACTHUKOB I'PYMIbI B PEIIEHHE PACCMATPUBAEMOM TPOOIIEMBI.

K xonmy oOydeHus Bo 2 cemMecTpe IMpeAMETHBIC PE3yJbTaThl HA 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Yy 00YHAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpaxX poJib U MeCTO (PU3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YyHOW KapTUHBI MHpA, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B MPAKTUYECKOW JESATEIBbHOCTH JOJIEH, IIEJIOCTHOCTh U €IMHCTBO
bu3HYecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TMPUMEHEHUS H3YUYCHHBIX (DU3UYECKUX MOJICIICH:
TOYEUHBIN JIEKTPUUECKUN 3apsifl, Tyd CBETa, TOUCUHbI UCTOYHUK CBETA, siiepHas
MOJIeNTb aTOMa, HYKJIOHHAs MOJCIh aTOMHOTO sjpa IMPHU PEHIeHUU (PU3HUSCKHX
3a/ay;

pacro3HaBath (puznueckue siBjaeHus (IPoLecCchl) U OOBICHITh UX HA OCHOBE
3aKOHOB JJICKTPOJIMHAMUKHN W KBAHTOBOW (DM3UKHU: AJIEKTPHUECKAs MPOBOJANMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHWTHAasT WHIYKIWS, JCWCTBHE MAarHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM W ABWXKYIIUWCS 3apsjl, dJIEKTPOMArHUTHBbIC KOjeOaHus u
BOJIHBI, TPSMOJIMHEWHOE PACIPOCTPAHCHHE CBETa, OTPAKEHHE, MPEIOMIICHUE,
uHTepdepeHus, audpaknus U TOJApU3AIMS  CBETa, JUCHEPCHS CBETa,
dboTtoanekTpudeckuii 3G hexT (hoTodrdheKT), CBeTOBOE AaBicHNE, BOSHUKHOBEHUE
JUHENYaTOro CHeKTpa aToMa BOJOPOJA, E€CTECTBEHHAas M HMCKYCCTBEHHAs
PaOaKTUBHOCTH;

OMKCHIBATh M3YUYEHHBIE CBOMCTBA BeEIIECTBA (DJICKTPUYECKUE, MATHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  TMPOBOAMMOCTh  Pa3IMYHBIX  Ccped) |
DJIEKTPOMArHUTHBIC SIBJIICHHUS (TIPOIIECCHI), WCIOJB3YSd (HU3UYECKUE BEITHYMHBIL:
AIIEKTPUUYECKUN 3apsijl, CUJIa TOKa, DJICKTPUUYECKOE HAIPSIKEHUE, AICKTPUUECKOE
COTNPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs cujia, paboTa TOKa,
WHIYKIMS MarHUTHOTO TOJs, cujla Amriepa, cuia JIopeHIa, WHIyKTHBHOCTH
KaTYIIKWA, SHEPTUs JJCKTPUUCCKOTO M MArHUTHOTO ITOJICH, TEPHOJ M YacToTa
KojeOaHuii B KoysieOaTeTbHOM KOHTYpE, 3apsij W CHia Toka B TIpolecce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoJiebaHuM, (OKYCHOE pacCTosHuE U
OnTUYECKas CWia JIMH3BI, TPU OMHCAHUHM TMPABWIBHO TPAKTOBATh (DU3UUYCCKUN
CMBICII HCIIOJIb3YEMBIX BEIMYMH, WX OOO3HAYCHHS W EIAWHHIIBI, YKa3bIBaTh
dbopMysbl, CBS3bIBAIONIME JaHHYI (U3HYECKYI0 BEJIMYUHY C JPYTUMHU
BEITUYMHAMU;
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OMHCHIBATh WM3YyYCHHBIE KBAHTOBBIC SIBJICHHS M TIPOIECCHI, WCIOIB3YS
bu3nuecKkue BETUYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, HYHEPTUA M UMIYJIbC POTOHA, MEPUOJ Modypacnaaa, SHEPTUsl CBI3U
aTOMHBIX fJIep, IMpPU ONUCAHUU TPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, WX OOO3HAUYEHUSI W €IUHUIIbI, YKa3bIBaThb (POPMYIIbI,
CBS3BIBAIONIME JIAHHYI0 (PU3MUYECKYI0 BEJIMYUHY C JPYTUMH BeJIMYMHAMU,
BBIYHCIIATh 3HAUCHUE (PU3MUECKON BEIIMYUHBI,

aHATM3UPOBaTh (HU3UYECKUE TPOIIECCH U SBIICHUS, HCTIONL3YS (PU3NUECKHE
3aKOHBI M TIPUHIUIIBL 3aK0OH OMa, 3aKOHBI MOCIIEI0OBATEIBHOTO U MapaJuIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH J[koyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHJYKINH, 3aKOH MPSAMOJUHEHMHOTO paclpOCTpaHEHUsI CBETA, 3aKOHbI OTPAXKEHUS
CBETa, 3aKOHBI MPEIIOMIICHUSI CBETA, ypaBHEHUE DUHIITEHHA s PoTodddexTa,
3aKOH COXPAHEHUS HEPryU, 3aKOH COXPAHEHUsI MMITYJIbCA, 3aKOH COXPAHCHUS
AIIEKTPUUECKOTO 3apsifia, 3aKOH COXpaHEHWs MacCOBOIO 4YMciia, MmocTyiatel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmajia,pu 3TOM pa3iindyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €r0 MaTEeMaTHYECKOE BBIPAKEHHUE U YCJIOBHUS (TPaHUIIbI, OOJIACTH)
MPUMEHUMOCTH;

OMpeNeNsaTh HalpaBlICHUE BEKTOpa HMHAYKIMM  MAarHUTHOTO  TIOJIS
MIPOBOJTHUKAC TOKOM, CHJIbI AMIiepa u cuiibl JIopeHa;

CTPOUTh U ONUCHIBATH H300paKEHHE, CO3/1aBAEMOE IUIOCKUM 3EPKaJIOM,
TOHKOM JIMH30M;

BBIMIOJIHATh SKCIEPUMEHTHI MO0 HCCIEIOBAHUIO (PU3MUECKUX SIBICHUU U
MPOIIECCOB C HCMOJIb30BAHUEM MPSIMBIX, U KOCBEHHBIX HU3MEPEHUMN: TMPU 3TOM
dbopmynupoBaTh NpodaeMy/3a1ady U TUIOTe3y y4eOHOro 3KCIepUMeHTa, 00upaTh
YCTAHOBKY M3  NPEAJIOKEHHOrO0  O0OpYJOBaHUS, MPOBOAUTH  ONBIT WU
dbopMyIHpOBaTh BHIBO/IBI;

OCYIIECTBJISTH MPSIMbIE M KOCBEHHBIE U3MEpPEHUs (PU3NYECKUX BEITUYUH, TPU
TOM BBIOMpaTh ONTUMAJBHBINA CHOCOO M3MEPEHHUs W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN;

UCCJIEIOBATh 3aBUCHMOCTH (DU3UYECKUX BEJIMYUH C HCIOJIH30BAaHUEM
OpSAMBIX HM3MEPEHUH: MPU HSTOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH
pE3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (PM3MYECKUX BEIUYMH B BHJE TaOIUIl U
rpaduKoB, JAeaTh BHIBOJBI IO pe3yabTaTaM HUCCIIEAOBAHMUS;

co0JiroaTh TpaBuiia 0€30MacHOro TpyJa MpU MPOBEJACHUU HCCIICIOBaHUN B
paMKax yuyeOHOro JKCIEpUMEHTa, Y4eOHO-HCCIEIO0BATENbCKON W MPOEKTHOM
JEATEIIbBHOCTH C WCIOJIb30BaHUEM H3MEPUTEIBHBIX YCTPONCTB U J1aDOPATOPHOTO
000opy1I0BaHUS;

pemiath pacuy€THbIE 3aJadyd C SBHO 3aJlaHHOW (DU3WUYECKOW MOJIENbIo,
UCIOJB3Ys (U3UYECKUE 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a4u
BBIOMPATh (PU3UYECKYIO MO, BBIICIATh (PU3UYECKUE BETUYHHBI U (OPMYJIBI,
HEOOXOaUMBbIC NJisi €€ PEIICHHs], MPOBOJUTHh PACUYEThl U OICHUBATH PEATBHOCTH
MOJIYYCHHOTO 3HAYCHUS (DU3UUECKON BEITMUNHBI;

pemarhb KaueCTBEHHBIE 3a/1auu: BBICTPAWBaTh JIOTUYECKH
HEMPOTUBOPEUYMBYIO LEMOYKY PACCYXKIEHUU C OMOPOW HA H3YyUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3HUECKUE SIBICHMUS;
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UCTOJNB30BaTh  NPH  pENIeHWH  y4eOHBIX  3aJad  COBPEMEHHbBIE
MH()OpPMAIIMOHHBIE TEXHOJOTHU JISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALINU
W TPEJCTaBJICHUS YIeOHOH M HayYHO-TIOMYJISIPHOW WH(OPMAIMHU, TOITYUYCHHOH U3
Pa3IMYHBIX ICTOYHHKOB,KPUTUYECKU aHAIM3UPOBATh MOJTy4aeMyto HH(pOopMaInio;

OOBSCHATh TPUHIMUIBI JCHCTBUS MAIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3in4aTh YCIOBHS UX 0€30MaCHOTO MCIIOB30BaHUS B MOBCEAHEBHON
KH3HU;

NPUBOJUTH TPHUMEPHI BKIIA/Ia POCCUUCKUX U 3apyOeKHBIX YIEHBIX-(PHU3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKUAU TEXHOJIOTHIA;

UCTIOJIb30BAaTh TEOPETUUYECKHE 3HAHUS 1O (U3UKE B MIOBCEIHEBHOW KU3HU
Ut obecrieueHus: 6€30MacHOCTH MPHU OOpAIEHUH C MPUOOpPaMH M TEXHUYECKHUMHU
YCTPOUCTBAMH, JUISI COXPAHEHUS 3JI0POBBSI M COOIIOACHUS HOPM DKOJIOTHYECKOTO
TIOBE/ICHUS B OKPYIKaroIlei cpene;

paboTaTe B TpyIIE C BBIIOJHEHHEM pA3JIUYHBIX COLUAIBHBIX PpOJIEH,
IUTAHUPOBATh PadOTy TPYIIBL, PAMOHAIBHO pacCHpenessTh OOSI3aHHOCTH |
IUTAHUPOBAThH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYallUsAX, aJCKBAaTHO OLIEHUBAThH
BKJIaJI Ka)XKIOTOHM3 YYaCTHUKOB TPYIIIHI B PEIICHUE PAacCMaTPUBAEMOM MPOOIEMBI.
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3 CTPYKTYPA U COAEP) KAHUE YYEBHOI'O ITPEJMETA ®u3uka
3.1 O0bem yueoHoro npeamera @usnka u BUAbI Y4eOHOM padoThI

Bua yueOHoii padoThl Oo0bem
4acoB

O0beM padoThl 00YYAIINXCHA B aKAIeMHYECKUX Yacax (Bcero) 182

O0beM padoThl 00yYarIIMXCST BO B3aMMOJAECTBHH ¢ mpenogaBatejeM | 158

(Bcero)

B TOM YHCJIE:

JIEKIUU 78

IPAKTUYECKHE 3aHSTHS 40

71a00paTOPHOE 3aHITHE 40

IIpome:xxyTouHasi arrectanusi B popme 24

Nel cemecTp — 3K3aMeH, B TOM YHUCIIE: 12

MOJIFOTOBKA K DK3aMCHY,

npeIdK3aMeHAIlMOHHAs KOHCYIbTAIUS,

nporierypa cauu K3aMeHa

No2 cemecTp — 3K3aMeH, B TOM YHUCIIC: 12

MOJITOTOBKA K DK3aMEHY,

npeIdK3aMeHAIlMOHHAs KOHCYIbTAlUs,

nporierypa cauu K3aMeHa
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3.2 TemaTu4yeckuii miiaH u cogepxxkanue yueoHoro npeamera OYIL.06 ®dusuka

TemaTnueckue
0JI0KH, TEMBI

OcHoBHOe coJep:KaHHe

0O0BLeM yacoB

OcHoBHBIE BHABI 1eATEILHOCTH
o0yuaomerocst

1 2 3
Paznea 1. DU3UKA U METOJAbI HAYYHOI'O ITOSHAHUA 2
Tema 1.1. CojeprxaHue JISKIUU 2 N3ydeHne HayYHBIX (AMITUPHICCKHUX U
dusnka — Hayka o mpupojae. HayuHele METOINBI MO3HAHHUSI OKpYyKaroliero mupa. Poib TEOPETHYECKUX) METO/I0B MO3HAHMS
9KCIIEPUMEHTA U TEOPHH B IIPOLIECCE TIO3HAHUS MTPUPOJIBI. DKCIIEPUMEHT B (DU3HKE. OKPY’KaroIlIero Mupa.
MopenupoBanue (pU3NUCCKUX SBICHUHN U mpoIieccoB. HaydyHble rUMOTE3HI. O6cyxaeHue rpaHuL IPUMEHUMOCTH
Du3uyeckue 3aKOHbl NTEOpHH. I"paHHIIBI IPUMEHUMOCTH(PU3MIECKHX 3aKOHOB. (bu3HIeCKUX 32KOHOB M TEOPH.
TIpHHLHTI COOTBETCTBHS. Pa6ota B rpymie mo noaroToBke
KOPOTKHX COOOIECHUI O POJIH U MECTe
Poub 1 mecto pusukn (GU3MKU B HAYKE U B IPAKTHYECKON
B ()OPMHUPOBAHIH COBPEMEHHOWHAYYHOW KaPTUHBI MHDA, JIeSITEIIbHOCTH JIFOZICH.
B [IPAKTUYECKOH ESITENILHOCTH JIFOAEH JleMOHCTpanus aHaJIOTOBBIX ¥ IU(PPOBBIX
HU3MEPHUTENBHBIX TIPUOOPOB,KOMITBIOTEPHBIX
JIATYUKOB.
OcBoeHHE OCHOBHBIX MPUEMOB PabOTHIC
mudpoBoii mabopatopueit o pusnke
Paznea 2. MEXAHUKA 22
Tema 2.1. KunematTuka 9 [IpoBefieHHEe  SKCIEPUMEHTA:  U3yuEHHE
CozepaHue JIeKIun 3 HEPaBHOMEPHOTO  JBIDKCHHA € LEIbIO
ONpeJIeJIeHUsl ~ MTHOBEHHOH  CKOPOCTH;
Mexanndeckoe ABmxeHne. OTHOCHTENFHOCTh MEXaHWIECKOroIBrkeHUs. CucteMa
N HCCIIeIOBaHUE COOTHOIIICHHS MEXK Ty
OoTCu€Ta. i
My TAMH, PO ICHHBIMA TEJIOM 3a

Tpaexrtopus.

Ilepememenne, CKOPOCTh (CPEIHSISI CKOPOCTh, MTHOBEHHASI CKOPOCTh) HYCKOPEHHE
MaTepHaJ’IBHOﬁ TOYKH, UX TPOCKIHUH HA OCHU CUCTEMBI

koopauHat. ClokeHue NepeMenIeHUH U CII0KEHUECKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOETIPSIMOJIMHENHOE ABU)KEHHUE.

I'padkyn 3aBUCUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHHS, IIYTH 1 NepeMeIIeHHs
MaTepHaIbHON TOUKUOT BPEMEHH.

CBoboHOE majicHre. Y CKOPEHUECBOOOTHOTO MTaJICHUS.

Kpusonuneiinoe apuxenue. J[BrKeHne MaTepUaNbHON TOUKH 110 OKPYKHOCTH C
[TOCTOSIHHOM MOMO/TYJIIO CKOPOCThIO. YTJI0oBast

CKOPOCTB, JIMHEHHas ckopocTh. Ilepron 1 yacToTa obpanieHus.

MOCTIEIOBATENbHBIE  PaBHBIE IPOMEXYTKU
BPEMEHH IPU PABHOYCKOPEHHOM JBMXCHHUU
C HAyYaJbHOM CKOpPOCTBIO, PAaBHOH HYIIO;
U3ydeHHe [JBU)KEHUS IIapuKka B BA3KOH
JKUAKOCTH; HM3y4eHHME JIBIDKEHUS  Tena,
OpOLIEHHOT0 TOPU30HTAJIBHO.

OOBsicHEHHE OCHOBHBIX IIPHHIIMITIOB AEHCTBUS
TeXHUYECKHX  YCTPOMCTB, TaKUX  Kak:
CIHIOMETp, IIETTHBIE W PEeMEHHBIE Tepenadn
JIBIDKEHUS; W YCIOBHH WX 0e30macHOro
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LenTpocTpeMuTenbHOoe  yCKOpeHHE. TexXHHMYeckue  yCcTpoWcTBa U IPAKTHUYECKOE
IIPUMEHECHHE: CIUIOMETP, ABM)KEHHE CHAPSIIOB,IICTIHBIC U peMEHHBIE TIEpeaadn

[IpakTnueckue 3ansatus: Pemenue 3a1ad o reme: «MexaHukay

N

JlaGoparopuble  3aHaTusA:  «lM3MepeHue  ycKOpeHHUs ~— Tela  IpHU
PaBHOYCKOPEHHOM JIBMKCHHUM». «VI3ydeHue IBUKCHHS Telld, OPOIICHHOTO
TOPU30HTAIILHOY.

WCIOJIb30BaHNUs B IOBCEJHEBHOM

JKU3HHU.

Pemenne pacuérHeIX 3a7a4 ¢ SBHO 3aJaHHOU
(GU3NYECKO MOJIENIBI0 C HCIOJIh30BAHUCM
OCHOBHBIX ()OPMYJI KHHEMATHKH.
[Moctpoenue u aHanu3 rpauKoB
3aBUCHUMOCTEN KUHEMATHYECKUX BEJIMUUH OT
BpEMEHHU JUTST PaBHOMEPHOTO u
PaBHOYCKOPEHHOTO MPSAMOJIMHETHOTO
JIBUYKCHHUSL.

PacnosHaBanme (u3WdecKux SIBICHWHA B
Y9eOHBIX OMBITaX M OKPYXKAIOMIeH >KU3HU:
paBHOMEpPHOE u PaBHOYCKOpPEHHOE
MPSIMOIIMHEHHOE  ABIDKCHHE, CBOOOTHOE
naacHue TCJI,ABUKCHUEC 110 OKPYKHOCTHU.
OHI/IC&HI/IC MEXaHHUYECCKOIro JIBUXKCHUA C
HUCIIOJIb30BAHUEM (I)I/ISI/I‘IGCKI/IX BCJIMYUH:
KOOpJMHAaTa, MyTh, TIepeMelIeHe, CKOPOCTh,
yckopenue. Pabora B rpynmax mpu
IJIaHUpPOBAHUH, IMPOBEACHUN u
MHTEPIPETAllMM  PE3YJbTAaTOB ONBITOB U
aHalnu3e  JOINOJIHUTEIbHBIX  MCTOYHHMKOB
WHPOPMAIINH 110 TEME

Tema 2.2.

JAnnamuka

ConeprxkaHue JeKINH

[punnun otHocurensHocTy [Manmunes. IlepBbiit 3akoH HbioToHa. MHepuaibHble CHCTEMBI
otcuéra. Macca tena. Cuna. Ilpunuun cynepnoszuuuu cui. Bropoit 3akoH HeroToHa 1uist
MaTepUaTbHOH TOUKH.

Tperuii 3akoH HploTOHA JIJ1s1 MaTepUaIbHBIX TOUEK.

3aKOH BCEMUPHOIO TATOTEHHUS.

Cuna tspxectu. [lepBas kocMudeckasi CKOPOCTb.

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

Tpenune. Buapl TpeHUs (TIOKOS,CKOIBKEHNS, KAUSHNU).

Cuna tpenus. Cyxoe TpeHue.

Cuna TpeHHs] CKONBKECHHMS W cuia TpeHus mokos. Koaddunuent Ttpenus. Cuma
COTPOTHBJICHUS MIPY JBMKEHUH TeJa B )KUIKOCTH UITH Ta3e.

[octymaTtensHOE W BpaIaTeIbHOSABIDKEHIE A0COIIOTHO TBEPIOTO Tela.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIMXTE.
M3ydeHne 3aBUCUMOCTH CHIIBI YIIPYTOCTH OT
nehopMaluy; CpaBHEHUE CHIT TPEHUsI MTOKOS,
KAUeHUSI U CKOJIbKCHHSI.

OObsacHeHne HeBecoMocTH. [IpoBenenue
HKCHEPUMEHTA: UCCIIENOBAaHUE 3aBUCHMOCTH
CHJI YIIPYTOCTH, BO3HUKAIOIINX B MPYKUHE

U PE3UHOBOM 00pasle, OT uX Ae(opMaluy;
H3ydYeHHEe IBIDKEHHsS OpycKa IO HaKJIOHHON

IIJIOCKOCTH; HCCJICI0BAaHUC YCJ'IOBI/Iﬁ
paBHOBECHUA TBépﬂOFO TCJIa, UMCIOIICIO OCh
BpalicHus.

OOBsicHeHHe 0COOEHHOCTEl paBHOMEPHOTO U
PaBHOYCKOPEHHOIO MIPSIMOJINHEHHOTO
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MOMEHT CHIIBI OTHOCHTENIFHO OcH BpamieHus. [lneuo cumel. Y cnoBus paBHOBECHS TBEPAOTO
Terna.

TexHndyeckue yCTpOWCTBA M MPAKTHYECKOE MPUMEHCHHE: IIOAMIMIIHAKY, JBHKECHHUC
HCKYCCTBEHHBIX CITyTHUKOB

HpaKTI/IquKI/IC 3aHgTHs: PelieHue 3a7a4 mo Teme: (([[I/IHaMI/IKa»

JIaGoparopusie 3ausaTus: «M3ydenne ko pumenta TpeHne MeTo10M
MIPEACIIBHOTO YIJIay.

JIBIDKCHUS, CBOOOJHOTO  TAIeHUs  Ted,
JBUKEHUSI 1O OKPY)KHOCTM Ha OCHOBE
3ak0OHOB HbIOTOHA, 3aKOHa BCEMHMPHOIO
TATOTECHUS.

OOBsACHCHHE OCHOBHBIX MPUHITUIIOBICHCTBUS
MOALIUIMHUKOB M UX  MPAKTUYECKOTO
MIPUMEHEHUS.

OOBsCHCHHE JIBUXKCHUS  UCKYCCTBCHHBIX
CITyTHUKOB.

Pemenne pacuérHpIX 3a7a4 ¢ SIBHO 3aJJaHHOM
(¢U3NIECKO MOJIENBI0 C HCHOJIh30BAHUEM
OCHOBHBIX 3aKOHOBH (DOPMYJT THHAMHUKH.
PacnosHaBanme (u3MYeCKUX SBICHUHA B
Y9eOHBIX OMNBITAX M OKpPYXKAIOMIeH >KHU3HU:
HHEPLMs, B3aUMOJCUCTBUE TEIL.

AHanu3 HpU3NIECKHUX MPOIECCOB U SBJICHUI ¢
WCIOJIb30BaHUEM 3aKOHOB U TPUHIIUIIOB:
3akoH BcemupHoro tarotenus, [, II u III
3aKkoHbl HBIOTOHA, MPUHIMUI CYTEPHIO3UIINH
cul, MPUHIIMIL PaBHOTIPAaBHOCTH
HMHEPLUMAIBHBIX CUCTEM OTCUETA

Tema 2.3.

3aKkoHBbI COXpaHCHUSA B MEXAHUKE

ConeprxkaHue JeKINH

Vmnysnbsc MaTepuanbHOW TOUKH (Tesla), CUCTEMBl MAaTEpUANbHBIX TOYEK. VIMITyIbC CHUIIBI U
N3MEHEHHE UMITYJIbCa Tella. 3aKOH COXpaHEHHs HMMITysibca. PeakTnBHOE nBMkeHMe. Pabota
cuibl. MOIIHOCTD CHIIBL.

Kunernueckass »Heprus MaTepHaIbHOH TOYKH. Teopema 00 W3MEHEHMH KHHETHYECKOH
SHEPIUU.

[NorennuansHas sHeprus. [loTeHIMaNbHAS SHEPTHS YIIPYT01e(OPMUPOBAHHOM NPy >KHHBI.
[orenimansHass 3SHeprust Tena BOJNM3M MHOBepXHOCTH 3emid. [loTeHIuManbHBIE |
HETIOTeHIHaNbHble CHIbl. CBA3p paboTHl  HEMOTEHIMANBHBIX CHJI C H3MEHEHHEM
MEeXaHUIeCKOW YHEPTUH CHCTEMBI TeJl. 3aKOH COXPaHEHHS MEXaHHYECKONW YHEPTUH.
VYpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue ycTpocTBa M NPAKTUYECKOE NPUMEHEHHE: BOIOMET, KONEp, NPYKUHHBII
IIUCTOJIET, IBUKEHHUE PAKET

IIpoBeneHne  SKcnepUMEHTa:  U3y4YEHHE
a0COJIOTHO HEYNPYToro yjaapa ¢ IOMOIIbI0
JIByX OJUHAKOBBIX HHUTSHBIX MAasTHHUKOB;
HCCIICIOBAaHUE CBS3M  pabOTBl  CHIBI  C
N3MEHEHHEM MEXaHW4YEeCKON SHEePTuH Tena
Ha pUMepe pacTsHKEHUS Pe3MHOBOT0XKTYTa.
Ormenka aOCOMIOTHBIX W OTHOCHTENIBHBIX
MOTPEIIHOCTeH  M3MepeHuit  (pu3ndecKux
BEJIMYMH.

Pemenue pacu€THbIX 3a1a4 ¢ SBHO 3aJaHHON
(GU3UYECKO MOAENBI0 C HCIIOJIb30BaHHEM
OCHOBHBIX 3aKOHOB M (POpPMYJI JAWHAMHUKH M
3aKOHOB COXPaHECHHSI.

Perrenne xauecTBEHHBIX 3a/1a4 C OMOPOH Ha
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HpaKTI/I‘-IeCKI/IC 3aHATHA: PemeHue 3aga4 110 TEMC: «3aKOHBI COXpPaHCHUA B

MCEXAaHHKE»

Koumponvnas paboma Nel no pazoeny: « Mexanuxay

U3y4eHHbIE B paszzene «MeXaHHKa» 3aKOHBI,
3aKOHOMEPHOCTHH (PU3UICCKUE SBICHUS.
OnncaHne MEXaHHMYECKOTO [JBIDKCHUS C
UCIIOIb30BaHHEM (PU3UUECKHUX BEJIMYHH:!
UMIyIbC Tela, KUHETW4ecKas JHeprus,
NOTEHIMaJdbHAs JHEPrusi, MeXaHUYecKas
pabora, MexaHUYEeCKast MOIIHOCTb.

Ananu3 Qu3nYecKuX MpoIeccoB U SBICHUHN C
UCTIOJIb30BaHUEM 3aKOHa COXpaHEeHHS
MEXaHUYECKOW YHEPIHH, 3aKOHA COXPaHEHUS
HUMITyJNbCa.

OOBsicHeHHE OCHOBHBIX IPHHIUIOB
JIECTBUS M TPAKTHYECKOTO IMPHUMEHEHHS
TEXHUYECKUX  YCTPOWCTB, TakKHUX  Kak:
BOJOMET, KONEP, IPY>KUHHBIA TUCTOJIET.
OOBsCHEHHE IBIDKEHHUS PaKeT ¢ OIOpoil Ha
n3y4eHHbIE (PU3HMYECCKUE BEIUUNHBI 13aKOHBI
MEXaHUKH.

Hcnonb3oBanue pu HOATOTOBKE
CcOoOOmeHNH 0  TNPUMEHEHHH  3aKOHOB
MEXaHUKH COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTHI IS MOKCKA,
CTPYKTYpPHPOBaHHs,  MHTEpIpeTalud U
MPE/ICTABICHUS. MHPOPMAINH, KPUTHIECKUI
aHanmm3 oJy4aeMoil nHdopmannu
IIpoBenenue KOCBEHHBIX HU3MEpPEHUi],
UCCJIEJIOBAaHUN 3aBUCUMOCTEH (DU3UUECKHUX
BEJIMYHH, IPOBEpKa MPEAJIOKESHHBIX THIIOTE3

Paznea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJNHAMUKA

26

Tema 3.1.

OCHOBBI MOJICKYJISIPHO-KHHETHYECKOI TEOpHH

ConeprxkaHue JeKINH

HpOBCI[eHI/IC OKCIICPUMEHTA: OIPEACIICHUEC
MacCbl BO3AyXa B KJIaCCHOM KOMHATe Ha
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OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO-KHHETHIECKOW TEOPHUH M MX OTBITHOE 0OOCHOBaHHUE.
BpoyHoBCKOE BUKEHUE.

Huddysnsa. Xapakrep OBIKEHHS W B3aUMOJICHCTBHUS YacTHI] BemlecTBa. MoJemn CTpOSHUs
ra3oB, )KUAKOCTEH U TBEPABIX T€T U 00BSICHEHUE CBOWCTB BEIleCTBA

Ha OCHOBE 3THX Mojeneil. Macca upasMepsl Moniekyi. KomuuectBo Bemectsa. IlocTosHHas
ABorazpo.TennoBoe paBHOBECHE.

Temneparypa u e€ usmepenue.lllkana remneparyp Llenscus. Mozens uaeanbHOro rasa.
OcHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETHYECKOITEOpHH UAeaIbHOTO rasa.

AOcomroTHast TeMIiepatypa Kak MepacpeHeil KHHETUYeCKOW SHEPIHH TEIJIOBOTO JABMYKEHHS
4acTuI] rasa.

IlIxana remneparyp KensBuna.I'a3oBble 3akoHbl. YpaBHeHUe MenneneeBa—KianelipoHa.
3akoH [lansToHa. M30mponeccsl B uaeanbHOM ra3e ¢ HOCTOSHHBIMKOINYECTBOM BEIIECTBA.
I'padmaeckoe npencraBieHre H30MPOLECCOB: H30TEPMa, H30X0pa,nu300apa.

TexHHYIeCKHE yCTPOHWCTBA UIPAKTHIECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp

[Ipaktuueckue 3anarus: Pemenue 3amad no teme: «OCHOBBI MOJIEKYJISIPHO-
KHHETUYECKOU TEOpUn».

Jlaboparopusie 3ansaTus: «[IpoBepka 3akona boiuis-MapuoTrTay

OCHOBE M3MepeHHH 00béMa  KOMHATHI,
JABJICHUS W TEMIIEPaTypbl BO3IyXa B HEH;
HCCIIEJOBaHNE 3aBUCHMOCTH MEXIY
napaMeTpaMy COCTOSTHUS pa3peKeHHOrorasa.
OneHka aOCONIOTHBIX M OTHOCHUTEIBHBIX
MOTPEeNIHOCTel  M3MepeHHH  (PU3MYECKHUX
BEJTMYHH.

OObsicHeHHE OCHOBHBIX NIPUHIUIIOB
JefictBuif TepMomeTpa H OapoMeTpa H
YCIOBUH MX 0€30MacHOr0 HCIIOIb30BAHHS B
MIOBCETHEBHON JKU3HH.

PacriosHaBanne (DU3MUECKUX SBICHUH B
Y4eOHBIX OMNBITAX W OKPYXKAIOWIEH >XU3HHU:
muddy3us, OpOyHOBCKOE IBIKECHUE.
Onucanue TEIUIOBBIX SIBIICHUH c
UCMONIb30BaHUEM  (DM3UYECKMX  BEJIMYHH:
JlaBJIeHHWe Tas3a, TeMIleparypa, CpeaHss
KUHeTHYeCcKass ~ DHEpPrusi  XaOTHYECKOIo
JIBIDKEHUSI MOJIEKYJ, CpeIHEeKBaJpaTUdHas
CKOPOCTh MOJIEKYIL.

AnHanuz ¢pU3HYECKnX MPOLECCOB HSBJICHUHN C
ucroas3oBanieM MKT, ra3oBpIX 3aKOHOB,
CBSI3M CpelHEH KHHETHYECKOW OJHEepruu
TETJIOBOTOIBIKEHUS MOJIEKYJI ¢ aOCOIIOTHON
TeMIIepaTypou.

Pemenne pacu€THbIX 3a1a4 C SBHO 3aJJaHHOM
¢u3uUecKo MOJIENBI0 € HCHOJIb30BAaHUEM
OCHOBHBIX mojoxxennit MKT, 3akoHOB u
(bOpMYIMOIIEKYISIPHOH QUIUKH.

PaGora B rpymmax mpH IUTAHUPOBAHMHU,
MIPOBEICHUH W HWHTEPIPETAlNU Pe3yIbTaToB
ONBITOB U  aHaIu3€  JONOJHUTENBHBIX
MCTOYHHMKOB MH(OPMAIIHH 110 TEME

Tema 3.2

OcCHOBBI TEPMOAMHAMHKH

ConeprxkaHue JeKIUH

TepMO,HI/IHaMI/I‘IGCKaH CUCTEMaA. BHy’I‘peHHﬂH OHEPrust TepMOZ{HHaMH‘{CCKOﬁ

HpOBCHCHI/Ie OKCIICPUMECHTA: U3MCPCHHUC
y,Z[eJ'IBHOﬁ TEINIOEMKOCTH BEIIECTBA.
OHCHKa a0COJIIOTHBIX M OTHOCHTEILHEIX
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CHCTEMEBI HCIIOCOOLI €€ U3MEHEHHS.

KonmuecTBo TemnoTs! u padora.

BHyTpeHHS1 53HEpTUs OHOATOMHOTOMIEATBHOTO Ta3a. Buapl Temonepenaun:
TETIONPOBOIHOCTH, KOHBEKIHS, M3IyICHHE. Y IeTbHAs TEIIIOEMKOCTD BEIIECTBA.
KonugecTBo TemnoThInpu TemIonepeaaye.

Ionstue 06 agmabatHOM Tponiecce.IlepBrIil 3aKOH TEPMOJUHAMHUKH.
[IprmeHeHne epBOro 3aK0Ha TEPMOIMHAMHKH K n3onponeccam.l paduaeckas
HHTEpIpeTanus paboTsl rasa.

BTopoii 3aKk0OH TEpMOAMHAMUKH.

HeoOpaTiuMocTh IpOLIeCCOBB NPUPO/IE.

Tennoseie MamnHbl. [I[pUHIMOBIASHCTBYS TEIJIOBBIX MAIlIMH.
[TpeoOpa3oBaHMs JHEPIHUB TEIUIOBBIX MAIIMHAX.

Koaddpunuent nmone3noro qeicTBUATEINIOBON MAIINHBI.

Hukn Kapro u ero k03 QUIIHMEHTIIONE3HOTO IEHCTBHS.

OKxonornyeckue mpoOIeMbITEIUIO3HEPTETHKH.

TexHnYecKre yCTpOHCTBA UITPAKTHYECKOE TPUMEHEHHE!

JIBUTATENIb BHYTPEHHET O CIrOPAHUs,0bITOBOM XOJIOIMIBHUK, KOHIULIHOHED

HpaKTqucxne 3aHaTUs: Pemenue 3aJga4 1Mo TEME: «OcHOBEI
TEPMOANHAMUKN.

MOTPEITHOCTe W3MEpeHUil (H3NIECKUX

BEJTHYHH.

Wzydenune Mmozeneit mapoBoit TypOHUHEL,

JIBUTATeIs BHYTPEHHETO CrOpaHus,

PEeaKTUBHOTO JBUraTes.

OObsicHeHNE PUHIIUTIOB IEHCTBHS U

YCIIOBUIA 0€3011aCHOTO UCTIOJIb30BAHUS

B IIOBCEHEBHOM YKU3HU JIBUTATENS

BHYTPEHHETO CrOpaHusi, OBITOBOTO

XOJOAWIHHHUKA, KOHIUIIHOHEPA.

OmnmcaHue CBOWCTB TeNl U TEIUIOBBIX

SIBIICHHH c HCTIOJh30BaHUEM

(¢u3NYeCKUX BEIWYWH: [aBJICHUE

rasa, TeMIlepaTypa, KOJHYECTBO

TEIUIOTHI, BHYTPEHHSA  DHEPrusd,

pabora raza.

Pemennie pacu€THbIX 3a7a4 € IBHO

3alaHHO# (PU3UIECKOI MOMIEIBIO C

UCIIOJIB30BaHHEM OCHOBHBIX

3aKOHOBH (HOPMYJIT MOJICKYJISIPHOM

(U3UKH ¥ TEPMOTNHAMHUKH.

Pemenne kauecTBEHHBIX 3a/1a4 € OMOPOH Ha

M3y4YeHHBIE B pazjeine «MoneKymspHas

(u3nKa HTEPMOTUTHAMUKAY 3aKOHEI,

3aKOHOMEPHOCTH B (PU3UICCKUCSIBICHUS.
Pabora B rpynmax npu aHanmse
JOIIOJITHUTECIIbHBIX HCTOYHUKOB I/IH(l)OpMaHI/II/I
10 TEME

Tema 3.3.

ArperaTtHble COCTOSIHUA BellecTBa. ®a3oBbie mepexoabl

10

ConeprxaHue JCKIHI

[Tapoo®pa3oBanue u koHAeHcarws. MicnapeHne 1 KUIeHHe.

AOGcCoIoTHas 1 OTHOCHUTEIbHAS BIIA)KHOCTB BO3/1yxa. HacelmeHnsiinap. Y nenpHas
TeIIoTa MapooOpazoBaHus. 3aBUCHMOCTD TEMIEPATYPhl KUIICHUS OT JIaBJICHHUSI.
Tsépnoe Teno. Kpucrammmueckne u amop¢Hble Tena. AHU30TPOIHNS CBOMCTB
kpuctamos. JXunkne kpructamisl. CoBpeMeHHbIeMaTepraisl. [Inasnenue u
KpUCTaIIu3anus. Y eibHas TeroTamiasieHus. Cyomumarys.

[IpoBeneHne SKCIEpUMEHTa: H3MEpEHHE
OTHOCHTEINILHOI BIa)KHOCTH BO3/yXa.
OueHka aOCONIIOTHBIX M OTHOCHTENBHBIX
MOTPEITHOCTEH HM3MEepeHUH (U3MYECKUX
BEIHYUH.

W3yudenue cBoicTB
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ypaBHeHI/Ie TermIoBoro Oananca. TexHuueckue YCTpOﬁCTBa 1 MMPAKTUYIECKOC
MPUMCHCHUEC: TUTPOMETP U ICUXPOMETP, KAJTOPHUMETP, TCXHOJIOT'MUTIOTYUCHUSA
COBPCMCHHBIXMATCPHATIOB, B TOM YHUCJICHAHOMATCPHUAJIOB, 1 HAHOTCXHOJIOTUN

IIpakTnyeckue 3ansaTus: Pernenue 3anaq no TeMe: «ArperaTHble COCTOSTHUS
BeecTsa. Pa3oBble NEPEXOIbI»

JlaGopaTopHsbie 3aHsaTHs. «M3MepeHne OTHOCUTEILHOM BIQKHOCTH BO3/IyXa
C TIOMOIIBIO TICUXPOMETPay, «OnpeaeneHue yaeabHON TemI0ThI
napooOpa3oBaHus BoJibl», «KoseOaHus )KUIKOCTH B COOOMIAIOIINXCS
coCyJIaxy.

Koumponvnas paboma Ne2 no pazoeny: « MKT. Tepmoounamuray.

HACBHIIIEHHBIXIIAPOB, CIIOCOO0B
HM3MEPCHUS BIAXHOCTH

Habmronenne kaneHus mpu
TTOHMKCHHOM JIaBJICHUH, HATPEBAHS

1 TUIABJICHUS KPUCTAJUIMIECKOTO
BEIIEeCTBA.

OO0BscCHEHNE IPUHINTIOB JCHCTBUS H
YCIIOBHI 0€30TIaCHOTO UCTIOIBb30BaHMB
MTOBCETHEBHOI KU3HHU TUTPOMETPA,
MICUXPOMETpPa, KaIOpUMETpaA.
N3yyenue TeXHOJIOrU NOIyYeHUS
COBPEMCHHBIX MaTEPHAJIOB, B TOM UHCIIE
HAaHOMATEPHAJIOB.

Pemenne pacu€THBIX 33124 C SBHO
3alaHHO# (HU3UIECKOI MOMIEIBIO C
UCIIOJIb30BAaHHEM YPaBHEHUS
TEIUIOBOTO OanaHca.

Pemenne kaueCTBEHHBIX 3a/1a4 C OTIOPOM HA
U3yUYCHHBIC 3aKOHbI, 3AKOHOMEPHOCTHU U
(u3HIeCKUesBICHUS IO TEME.
Pacnio3naBanue pU3NUECKUX SBICHHUIB
YYeOHBIX OIBITAaX U OKPYKAFOIIEH
KU3HH: JeQopMaris TBEPIBIX T,
HATpPEBaHUE W OXJIAXKICHUE TEII,
U3MEHEHHUE arperaTHbiX COCTOSIHUI
BeleCTBa U OOBSICHEHHE UX HA OCHOBE
3aKOHOB U (OPMYI MOJIEKYJISIPHOM
¢bu3nKy.

Hcnonp3oBanue HHOOPMAIIIOHHBIX
TEXHOJOTHH IJIs TIOMCKA,
CTPYKTYPHPOBaHHUS,

WHTEPIPETAINU U MPEICTABICHHS
WH(POPMAIIUHU TIPU TTOATOTOBKE
COOOIICHUH 0 MPUMEHCHUN3aKOHOB
MOJIEKYIISIPHON (hU3HUKH U
TEPMOJUHAMUKH B TCXHHUKE

U TEXHOJIOTHSX
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Pazgen 4. JJEKTPOJJMHAMHUKA 14
Tema 4.1 DJIeKTPHYECKOE MoJ1e 7 [TposenenHne SKCIEPUMEHTA: H3MEPEHHE
COI[Gp)KaHI/Ie JEKIK 3 INEKTPOEMKOCTH KOHAEHCATOPA.
DnexTpu3anus Tel. DnekTpudeckuizaps. [IBa Buaa dIeKTpUUECKUX 3apsiioB. Onerka a6coinommx . OVT HOCHTCJIEHBIX
TPEITHOCTESH U3MEPEHUI (PU3HMUCCKIX
IIpoBOHUKY, AUAIEKTPUKH U MOTYIPOBOIHUKU. 3aKOH COXPAHEHUS IIEKTPUIECKOTO I—
sapsna. W3ydeHne NPUHITAIIOB IHCTBUS
BsaumoneiictBue 3apsnoB. 3akon Kynona. ToueuHbll dNeKTprUUeCKUU3apsi. AIIEKTPOCKOIIA, SIEKTPOMETPA,
DneKkTpuueckoe moJie. KOHACHCATOPA. .
HanpsxéHHocTs anexTpudyeckoronods. [IpuHuun cynepno3unuu 31eKTpUIecKux I/I3yquI/Iez TIPUHIMITIOB ICHCTBHA
. i W yCJIOBHH 0€3011aCHOTO IPUMEHEHHSB
TI10JICH. .HI/IHI/II/I HaHpH)KeHHOCTI/I SHCKTpI/I‘ICCKOFOHO.HSI. o
MPAKTUYECKON KU3HU, KOTIUPOBAILHOTO
Pabota cui anexTpocraTryeckoronos. [loreniman. Pa3HOCTh MOTEHIMATIOB. anmnapara, CTpyWHOTOTIPHHTEpPA.
[TpOBOIHUKY ¥ TUANIEKTPUKH B DJICKTPOCTATHUECKOM ToJie. JunnekTpudeckas PaccMoTpeHue GH3HIeCKUX OCHOBAHMI
MPOHUIIAEMOCTD. DNEKTPOEMKOCTh. KoHieHcaTop. 3JIEKTPOCTATUUECKOM 3alUThI U 3a3€MJICHUS
DNeKTPOEMKOCTP TUIOCKOTO KOHICHCATOpa. DHEPTHUS 3apsHKCHHOTO 3NEKTPOIPHGOPOB.
KOHHGHCﬁTOpa.TeXHH‘IeCKI/Ie YCTpOﬁCTBa 1 NMMPAKTUYCCKOC NPUMCHCHUC! Pemenue paC‘IéTHHX 3aJ1a4 ¢ HBHOBa,IlaHHOﬁ
3JIEKTPOCKOIL, 3JICKTPOMETD, IEKTPOCTATHUYECKAs 3aIITa, 3a3eMIICHUE (U3NIECKON MOJICITBIO C UCTIONBE30BaHIEM
AMEKTPONPUOOPOB,KOHICHCATOP, KOMTUPOBATBHBIHAIIIAPAT, CTPYITHBII OCHOBHBIX 3aKOHOBH (POpMYIT
IPUHTED ANEKTPOCTATUKH.
[TpakTudeckuie 3aHsaTHs: Pemenue 3a1ad Ha TeMy: «DIEKTPUIECKOE TI0JIE 2 PemeH“f Ka4CeCTBCHHBIX 3a/1a9
J'Ia60paT0pHLIe 3aHATUA. «OnpeneneHI/Ie EéMKOCTH KOHACHCATOpAa B LCIHU 2 ¢ OTIOPOH Ha U3YHCHHBIC SAKOHbL,
SaKOHOMepHOCTI/I nu (l)I/ISI/I‘IeCKI/Ie SABJICHUSA
MMEPEMEHHOTO TOKa». 3IIEKTPOCTATHKH.
Pacnio3naBanue GU3MYECKUX SBICHUIB
y4eOHBIX OIBITAX U OKPYXKAOIIeH KU3HU:
ANEKTPU3ANNSA TEN, B3aUMOJICHCTBUE 3aps/I0B
1 00BSICHEHHEHNX Ha OCHOBE 3aKOHOB U
(OpMYIT AIMEKTPOCTATHKH.
OnucaHue U3y4yeHHBIX CBOMCTB BEILLECTBA U
INEKTPUUYECKUX SIBJICHUIC NCIIOJIB30BAHUEM
(U3NYECKUX BETHMYUH: ICKTPHUYCCKUMA
3apsi, HaPsHKEHHOCTD JIEKTPUYECKOTO
T0JIs, TOTEHIIMAI, PA3HOCTh TIOTEHITHAJIOB,
3JIEKTPOEMKOCTb.
AHanu3 pU3MYECKUX MPOIECCOB HABJICHUH C
HUCIIOJIb30BAHUCM (I)I/I3I/I‘I€CKI/IX 3aKOHOB:
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3aKOHA COXPaHEHUS 3JEKTPUIECKOTO 3apsa,
3akoHa KynoHna.

Pabota B rpymnmax npu aHanmse
JIOTIOJTHUTENBHBIX HCTOYHUKOB HH(pOPMaIUN
Y NOATOTOBKE COOOIIEHUHO MPOSIBICHUN
3aKOHOB DJIEKTPOCTATHKHB OKPY KaIOIIEH
JKM3HU ¥ IPUMEHEHNH UX B TEXHUKE

Tema 4.2

IocTostHHBIN J1eKTpUYecKknil TOK. TOKM B pa3jIMYHbIX cpeaax

ConeprkaHue JEKIHH

DNEKTPUYCCKUI TOK. Y CIIOBHUS CYIIECTBOBAHUS JICKTPHUCCKOTO TOKA. MICTOUHUKH
Toka. Crita Toka.ITocTOsTHHBIN TOK.

HanpspkeHue.

3akon OMa JJ1s1 yyacTKa [enH. DIeKTPUIECKOe COMIPOTUBIICHHUE. Y IeTbHOE
COTIpOTHBIICHHE BemiecTa. [locnenoBarenpHOE, apalieIbHOS, CMEIIIAHHOE
COEIMHEHUE MPOBOIHUKOB.

Pabota anexkTpru4ecKkoro Toka.

3akoH Jlxxoyns—JIenna. MoLHOCTB3AEKTPUYECKOTO TOKA.
ONEeKTPOIBIKYINAS CUJIAa U BHYTPEHHEE CONPOTUBICHUEHCTOUHHKA TOKA.
3axon OMajyist MOJHOH (3aMKHYTOH) anekTpudeckoii enu. KopoTtkoe
3aMbIKaHHE.
OJeKTpOHHAs MPOBOANMOCTE TBEPABIX METAIIOB. 3aBHCUMOCTECOIIPOTUBIICHHS
METAJJIOB OT TEMIIEPATYPBHI.
CBepX1npoOBOAUMOCTb.
DNeKTpUUecKUi TOK B BakyyMe. CBOWCTBA 3JIEKTPOHHBIX ITy4KOB.
IMonmympoBonuuku. CoOCTBEHHAs HITPUMECHASI TPOBOIUMOCTH IOJIYIPOBOIHUKOB.
CgoiicTBa p—n-niepexona. [1orynpoBoAHUKOBBIE TPUOOPEI.
DNEeKTPUUECKHUI TOK B pacTBOpax MUpacIuiaBax 3JIEKTPOJIUTOB.
DNeKTpOAUTHYECKAs TUCCOLUALUsL. DIEKTPOIH3.
DNeKTpUUeCcKHid TOK B Ta3ax.CaMOCTOSTEIbHBIA U HECAMOCTOSITEbHBIH
paspsia.Monnus. [1nazma.
TexHIMUECKHE YCTPOHCTBA M MTPAKTUIECKOE IPIMEHEHHE: aMIIepMETp, BOIBTMETD,
PEOCTaT,UCTOYHUKH TOKA, 3JIEKTPOHATPEBATECIBHEIC IPHOOPEI,
AIIEKTPOOCBETUTEIBHBIEC TPUOOPHI, TEPMOMETP COIPOTHUBIICHHUS, BAKYYMHBIH JHOJ,
TEPMHUCTOPHI B (POTOPE3UCTOPHI, MTOTYIIPOBOTHUKOBBIN THOJ, TaIbBAHUKA

[IpoBeneHue sKkCepuMeHTa: U3y4YeHUE
CMEIIAHHOTO COCTUHEHUS PE3UCTOPOB;
n3mepenue D/1C ucTouHUKA TOKa U €ro
BHYTPCHHETO COTPOTHBIICHNUS; HAOIIOICHIE
AIIEKTPOIIH3A.

OrieHKa a0COJIFOTHBIX M OTHOCHTEIBHBIX
MOTPEITHOCTEH M3MEepeHUN (PU3MICCKUX
BEJTMYHH.

OO0BsACHeHHE IPUHLIUIIOB IEHCTBUSA U
YCIIOBUI 6€3011aCHOTO MPUMEHEHHS
aMIiepMeTpa, BOJbTMETpa, peocTaTa,
HMCTOYHUKOB TOKa, AJIEKTPOHArpeBaTeIbHBIX
1 DJIEKTPOOCBETUTENHHBIX PUOOPOB,
TEPMOMETpPa COMPOTUBIICHHUS, BAKYYMHOTO
JTUOJIa, TEPMHUCTOPOB U (POTOPE3UCTOPOB,
MIOJTYTIPOBOTHIKOBEIX TOAOB, TATEBAHUKH.
Perrenue pac4éTHBIX 3a7a4 ¢ ABHO3aJaHHOM
(U3NIECKON MOJICITBIO C UCTIONBE30BaHIEM
OCHOBHBIX 3aKOHOBH (DOPMYIT TEMBI
«IToCTOSIHHBIN 3JIEKTPUUECKHUM TOK.
Pacnio3HaBanue pU3MUCCKUX SIBICHUNB
Y4eOHBIX OMBITAX U OKPYXKAIOIIEH KUZHU:
ANEKTPUYECKasi MPOBOJUMOCTD, TETIIOBOE,
CBETOBOE, XUMHYECKOE, MATHUTHOE JEHCTBHS
TOKa.

AHanu3 3IIeKTPUUECKUX SBJICHUHN U
MIPOLIECCOB B LEMSIX NOCTOSIHHOTO TOKAcC
HCIOJIF30BaHUEM 3aKOHOB: 3aKkoH OMa,
3aKOHOMEPHOCTH MOCJIEI0BATENILHOTO U
napauieIbHOrOCOETUHEHHSI IPOBOJHUKOB,

25




Koumponvnas paboma Ne3 no pazoeny: « dnekmpoouHamuxay

[Ipaktnueckue 3ansatus: Pemenue 3agau Ha Temy: «llocTosHHBII
JJIEKTPUYECKUN TOK. TOKHM B pa3HBIX cpenax».

3aKkoH Jlxxoyns-JIeHua.

OmnmcaHne H3y9eHHBIX CBOICTB BEIIECTB U
AIEKTPUUYECKIX SIBJICHUNC HCITOIB30BAHUEM
(U3UYCCKUX BEITMYUH: IICKTPHYCCKHIA
3apsiji, CHjIa TOKa, SJIEKTPHUYECKOE
HATIPSKCHUE,ITICKTPUICCKOEC
COIPOTHBIICHHE, PA3HOCTH MOTCHITHAJIOB,
O/1C, paboTaToka, MOIIIHOCTh TOKA.
Hcnonb3oBaHue HHOOPMALMOHHBIX
TEXHOJIOTHH IS TIOMCKA,
CTPYKTYPHUPOBaHUS, HHTEPIPETALNN H
TpeCcTaBICHUS MHPOPMAIIH ITpH
MOJTOTOBKE COOOIMICHUI O MPUMEHEHIH
3aKOHOB IOCTOSIHHOI'O TOKA B TEXHHUKE U
TEXHOJIOTUAX

HpOMe)KyTO‘IHaH aTrecranus

12

Paznen 5. JIEKTPO/IMHAMUKA

23

Tema 5.1

MaruuTHoe noje. JJ1eKTPOMATHUTHAS UHAYKIMS

23

ConepsxkaHue JeKINH

[TocTosiHHBIE MAaTHUTHI.

BzaumonelicTBre MoCTOsTHHBIX

MarHuToB. MarHuTHOE MoJje.

BekTop MarHuTHON MHAYKLUU.

ITpuHIHI Cynepno3uuuy MarHUTHBIX rojiei. JInHuu MaranTHON nHAykunu. Kaptuna
JUHUN MarHUTHON WUHIYKITMH TIOJIS TOCTOSIHHBIX MarHUTOB.

MarautHoe ToJie MPOBOJHUKA C TOKOM. KapTWHa JWUHWA WHAYKIIMM MArHUTHOTO TOJIS
JUIMHHOTO TPSIMOTO TPOBOJHWKA M 3aMKHYTOTO KOJIBLIEBOTO IMPOBOJHMKA, KATYIIKH C
TokoM. OnbIT Dpcreaa.

BzaumoneiicTBre MpOBOIHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJIb U HampaBlIeHHE.

Cuna Jlopenma, e€ MOAynb W HampaBiieHue. JIBmKeHHWe 3apsHKEHHOW YacTHIBI B
OJTHOPOJHOM MarHuTHOM ToJie.Pabota cumnsl Jloperia.

SIBneHue BJEKTPOMAarHuTHOM WHAYKUMHU. IlOTOK BEKTOpa MAarHUTHOM

WHIYKIHH.

DNEKTPOABUKYIIAS CHUIa UHAYKIIMH.

3aKoH AIIeKTPOMAarHUTHOMHHAYKIINH Papajes.

[TpoBeneHue SKCIepUMEHTA: N3yYEHHUE
MarHMTHOT'O MOJIS KaTYIIKH C TOKOM;
uccieJ0BaHKe AeHCTBHUS TOCTOSHHOTO
MarHuTa Ha paMKy C TOKOM;
UCCIIeIOBAaHUE SIBJICHUS
9NEKTPOMAarHUTHOW HHIYKIIHH.

OreHKa a0COTIOTHBIX M OTHOCHTEIBHBIX
HOTPEIIHOCTEeH H3MEepEeHUH PU3nuecKux
BEJTMYHH.

OO0BsACHeHNE IPHHIUIIOB ASHCTBHS U

YCIOBUH 6e30macHOro MPUMEHEHHUS
TMOCTOAHHBIX MArHuTOB, JJICKTPOMArHUTOB,
3IIEKTPOJBHUIATEIS, ycKopuTeeit

JJIEMEHTapHBIX ~ YaCcTHIl, HWHAYKIIHOHHOW
MeYu.

Pemenue pacy€THBIX 3a7a4 Ha MPUMCHCHHE
bopmyn TEMBI «MarHuTHOe noje.
DNEKTPOMATHUTHASI HHAYKIIUS.

PerreHne xauecTBEHHBIX 3aja4 C OMOPOW Ha
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BuxpeBoe anekTpuueckoe mone. DIEKTPOABHKYINAS CHIA WHIYKIUH B HMPOBOIHHKE,
JBIDKYIIEMCS OCTYIATENbHO B OJHOPOIHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

WHIyKTUBHOCTE. SIBNCHNE CAaMOMHIYKIMH. DIICKTPOJBHKYIIASICHIIA CAMONHTYKIINH.
OHeprust MarHUTHOTO MOJIsI KATYHIKHC TOKOM.

OnekTpoMarHuTHoe Imoje. TexXHHuYeckue YCTpoilcTBa M IPaKTUUYECKOE
MPUMEHEHUE: IOCTOSHHBIE MAarHUTHI, JIEKTPOMArHUTHI, AJIEKTPOABUraTeNb,
YCKOPHUTEIUIIEMEHTAPHBIX YaCTHUI], HHAYKIMOHHAS [IeUb

W3ydCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
¢dm3ndeckue sBreHM TeMbl «MarauTHOE
1ose. DIeKTPOMarHuTHasE HHIYKIIHSD».

Onpenenenue HanpaBJIeHUs BEKTOpa
WHIYKIUH MarHUTHOTO THOJIS HPOBOJIHHKA C
TOKOM, cuibl AMriepau cuiisl JIopeHIa.

PacriosHaBanue (U3MUECKMX SIBICHUH B
y4eOHBIX ONBITaX M OKPY)KAIOUIeH >KU3HU:

[IpakTtnueckue 3ansatus: Pemenue 3azau Ha Temy: «MarHuTHoe MoJe. 4 B3aHMOJICHCTBHE MarHuTos,
3JIGKTpOMaI‘HI/ITHa$I WHIYKIHSA)) SJICKTpOMAarHuTHas HWHAYKUOMSA, JCHCTBHUC
6 _ 10 MAar"uvMTHOIO IOJIs1 Ha MPOBOJHHK C TOKOM MU
JlabopaTopHsle 3anatus: «/3mMepeHue conpoTUBIEHUS TPOBOIHUKA IPU JBHKYIIHICS 3apAT.
IIOMOIIIM aMIICPMETPA U BOJIBTMETPA», «HccnenoBanue nenu AHanu3 DJIEKTPOMArHUTHBIX  SIBICHUU C
MIOCJIEI0BATEIbHO COCIMHEHHBIX CONPOTUBIICHUI, «lccnenoBanue nenu HICTIONE30BAHUEM 3aKOHA JJIEKTPOMATHUTHOM
NapaJuIeIbHO COCAUHEHHBIX COIIPOTUBIICHUI, «lccnenoBanne HHAYKUMH. OMMCAaHHE M3YICHHBIX CBOHCTB
o o BCIICCTB H DJJCKTPOMArHUTHBLIX SABJICHHHU C
3aBHUCHUMOCTH MOIIHOCTH, TOTPEOIsIeMOM JTaMIIOl HAKAJIUBAHUS OT o P
R UCMONIb30BaHUEM  (DU3MYECKUX  BEJIHMYHH:
HaIpsDKEHUA Ha e€ 3aKuMax», «OrpeeieHne MHAYKTUBHOCTH KaTYIIIKH B MHIYKIHS MATHHTHOTO TIONS, CHIa AMmiepa,
LIEMIH [TIEPEMEHHOTO TOKay, «3yueHue sBJICHUs 3JIEKTPOMarHUTHOU cuia JlopeHna, MHIYKTMBHOCTb KaTyIIKH,
HUHIAYKOWUW). DHEPTUs DJICKTPUYECKOrO M  MArHUMTHOI'O
noJiel
Konmponvnasa paboma Ned no pasoeny: « Qnekmpoounamuray. 2
Pa3nen 6. KOJJEBAHUSI U BOJTHBI 45
Tema 6.1 MexaHnnyeckne M )J1eKTPOMATHUTHBIE KOJIeOaHUS 15 HccneioBanne napaMeTpoB  KolebaresbHOM
V4 CHUCTEMBI — IIEPUOAA, YACTOTHI, AMIUIUTYABl U

CopeprxkaHue JeKINH

KonebarenpHas cuctema.

CBoOonHBIE MexaHHYecKHe KoneOaHus. ['apmoHmveckme konebanms. Ilepwon, dacToTa,
amIIuTyaa u ¢asza konebanuil. [IpyXKMHHBINA MasTHUK.

MaremaTtnueckuii MasTHUK.

YpaBHEHME rapMOHUYECKHUX

konebanuii. [IpeBparieHre SJHEPTUUNPU TAPMOHUIECKUX KOJICOAHHSIX.

KonebarenbHbIH KOHTYP.

CBOOOJHBIE DJIEKTPOMArHWTHBIE KOJICOAHWS B HICAIBHOM KOJIEOATETLHOM KOHTYPE.
AHanorus MeXIy MEXaHHWYECKUMH U JJIEKTPOMArHUTHBIME KolieOaHusmu. Dopmya

Tomcona. 3akoH COXpaHCHMs DHEPIruu B UJACAJIbHOM KoJIe0aTeIbHOM KOHTYPC.

¢da3pl  KkonebaHui  (IPYXKMHHBIA  W/WIH
MaTeMaTHYECKUIl MAATHHK).

HaGmonenne  3aryxammux — KoyieGaHUi.
Uccnenosanne CBOICTB BBIHYKJICHHBIX
KoJIeOaHu .

HabGnromenue  pesomanca.  [IpoBencnue

OKCIICPUMEHTA: HUCCJICAOBAHUEC 3aBUCHUMOCTU
nepuoaamMaiblx KoJIeOaHuH I'py3a Ha HUTU

oT JJIMHBI HHUTHU u MaccChl rpysa;
HCCIICAOBAHUC MMEPEMCHHOTO TOKAa B LCIHN U3
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ITpencraBneHne o 3aTyXalOMUXKONEOaHUIX. BEIHY ) IeHHBIE MEXaHUYECKHE KOJIeOaHus.
Pesonanc. BeiHykeHHBIE 31eKTpOMarHuTHEIE KojeOaHms. [lepeMeHHbI TOK.
CuHycOMIAIBHBIA TIEpeMEHHBI TOK. MOITHOCTh IMEPEMEHHOTO TOKa. AMIUIHTYTHOE H
JICUCTBYIOIlee 3HA4YEHHE CHJIBI TOKa M HampsbkeHus. Tpancdopmarop. IIpomsBoncrso,
nepenaya v NoTpedIIeHHE 3JIEKTPUIECKON SJHEPTHH.

OKOJ0rHYecKre pUCKH NPHU NPOU3BOJCTBE IJIEKTPOIHEPTUH.

KynbTypa ucnosns30BaHus 31€KTPOIHEPTUHU B TOBCETHEBHOMKU3HU.

TexHuueckue ycTpoiicTBa HNIpaKTUYECKOE IPUMEHEHHE: IIEKTPHUCCKUI 3BOHOK, TEeHEpaTop
MIEpEMEHHOT0 TOKa, TUMHUH dJIEKTponepenay

HpaKTI/IquKI/IC 3aHaTus: Pemenue 3agau Ha TEMY: «MexaHuueckue u
QJICKTPOMArHUTHBIC Koe0aHus»

Jlaboparopusble 3ansaTHs: «3ydeHne 3aBUCUMOCTH Mepro/ia
KOJIeOaHUM HUTSHOTO MasiTHUKA OT JUTMHBI HUTWY, «3yuenue
yCTpoiicTBa TpaHchopmaTopay.

[IOCJIEIOBATEILHO COEIUHEHHBIX
KOHJICHCATOPa, KATYIIKHH PE3UCTOpA.
OneHka aOCOJMIOTHBIX M OTHOCHTEIIBHBIX
MOTPENIHOCTEH  WM3MepeHuil  usmyeckux
BEJIMYUH.

OObsicHEeHHe  NPUHLIMINOB  JIEHCTBUS U
YCIIOBHI 0e30I1aCHOr0 MIPUMEHCHUS
ANEKTPUYECKOTO 3BOHKA, reHeparopa
MEPEMEHHOTO TOKa, JIMHUH 3JIeKTporiepeaay.
Pemenne pacu€THbIX 33724 C ABHO 3aaHHOMN
bu3nYecKoil MOMAENBI0 C HCIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB U bopmy,
OIUCHIBAIOLIUX MEXaHHYECKUE U
AIIEKTPOMArHUTHBIC KOJICOAHMS.

Onucanue MEXaHUYECKUX
3JIEKTPOMArHUTHBIX KoJieOaHui c
HCTIONIb30BaHUEM  (DM3HUYCCKUX  BCIIUYMH:
MEPUOJT M YacTOTa KOJeOaHM, aMIUTUTYyIa U
daza koysebaHuil, 3apsm W CWIa TOKa B
rapMOHHYECKUX 3JIEKTPOMATHUTHBIX
KOJIEOaHUSAX.

PelieHne KauecTBEHHBIX 3aj1a4d C ONOPOW Ha
H3yYCHHbIC 3aKOHBI,  3aKOHOMEPHOCTH,
OIIUCHIBAIOILHE MEXaHUYECKUE u
AIIEKTPOMATrHUTHBICKOICOAHUSL.

PaGora B rpymnmax mOpd IUIAHUPOBAHHH,
MPOBEJICHUHM U WHTEPIPETAIUU PE3yJIHTaTOB
OILITOB, M  aHaju3€ JIOMOJHMTEILHBIX
HCTOYHUKOB HH(OPMAIIMH 110 TEME

Tema 6.2

MexaHn4yecKHue v IJTCKTPOMATrHUTHBLIC BOJTHbI

10

Coneprxanue JCeKIHI

MexaHnnueckue BOJIHBI, yclIoBuspacupoctpanenus. [lepuon.

CKOpOCTh pPacHpOCTpaHEHHWs W JUIMHA BONHBL llomepedHBle W TPOJOIBHBIE BOJHBI.
Wnrepdepenuns u auppaknusiMexaHHYECKIX BOJIH.

3Byk. Ckopocts 3Byka. [pomkocts 3Byka. Bricota ToHa. TemOp 3Byka.

3J'I€KTp0MaFHI/ITHLI€ BOJIHBI.

Wzyuenne obpa3oBaHuS U PacIpOCTPAHEHUS
MOTEePEYHBIX UIPOIOJILHBIX BOJIH.

Habnromenne oTpaXeHHS M TIPETOMIICHHSA,
nHTEpPepeHITun u I paxkiun
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YcnoBus H3JIYYCHUS DJICKTPOMAIrHUTHBIX BOJIH. B3aI/IMHa$[0pI/IeHTaIII/IH BCKTOPOB E, B,

V B 3JIEKTPOMAarHUTHOH BOJIHE.

CBOICTBA 3IEKTPOMATrHUTHBIX BOJIH:0TPa)KEHHE, IPETOMIICHNUE,

nmoJsIpu3aus, nudpaknus, naTepdepeHusa. CKOpOCTh AIMEKTPOMarHUTHBIX

BOJIH.

[Tkana snekTpoMarHuTHHIX BosiH.[IprMeHeHre 371eKTpOMAarHUTHBIXBOJIH B TEXHUKE U
OBITY.

IIpuHIUIBI pagvoCBsI3M W TeneBUAeHUs. Panuornokarus. OneKTpoMarHUTHOE
3arps3HEHUCOKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTpOWCTBa M INPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIbHBIC
HHCTPYMCHTHI, YJIbBTPAa3BYKOBAasA AUArHOCTHKAa B TEXHUKE W MCIAUUHUHE, padap,
panuonpuéMHUK, TEIEBU30D, aHTeHHa, TeaedoH, CBU-meup

HpaKTI/I‘leCKI/IC 3aHaTus: Pemenue 3agau Ha TEMY: «MexaHuueckue u

OJICKTPOMArdMTHBIC BOJIHBI»

MEXaHHYECKHX BOJIH.

Habnromenue CBsI3M TPOMKOCTH 3ByKa U
BBICOTBI TOHa C aMIUIUTYJOM M 4YacTOTOM
Kose0aHui, 3ByKOBOTOpPE30HAHCA.
HccnenoBanne CBOMCTB 3JEKTPOMArHUTHBIX
BOJIH: OTpaxKeHue, MIpeJIOMIICHHE,
MOJISIPU3AIUS, TUPPAKIIUS, HHTSPPESPCHIIHS.
Nsyuenue YCIOBUHI H3Iy4YEeHUs
9IEKTPOMArHUTHBIX BOJIH, B3aMMHOM’
opueHTanmuu BektopoB E, B, v B
3JIEKTPOMarHuTHOM BOJIHE.

W3ydyenune npuMeHEHHs 3JIEKTPOMArHUTHBIX
BOJTH B TEXHUKE HOBITY.

OObsCHCHHE  TPUHIMIIOB  JIEHCTBHA U
YCIIOBUi 0e301acHoro MIPUMEHEHHS
MY3bIKATbHBIX WHCTPYMEHTOB,
YIBTPA3BYKOBOH JMAarHOCTUKH B TEXHUKE M
MEeOUIIHE, panapa, paaronpuéMHUKA,
TeNeBU30pa, aHTeHHbI, Tenedona, CBU-
neyu. PemeHne pacy€THBIX U Ka4y€CTBEHHbBIX
3ala4 C ONOpPOW Ha M3Y4YEHHBIE 3aKOHBI U

3aKOHOMEPHOCTH, OIIMCHIBAOIIUE
pacIpoCTpaHeHue MEXaHUYECKHUX u
3JIEKTPOMAarHUTHBIX BOJIH.

Hcnons3oBanue MH()OPMaMOHHBIX
TEXHOJIOTHI JUIs IIOMCKa,
CTPYKTYPUPOBAaHMs,  MHTEpIpETalud U
[IPECTaBICHUS uHpopmanuu npu

MMOATOTOBKE COOOIEHNHA

06 HUCIIOJIB30BAHHU U 3J'IeKTpOMaFHI/ITHbIX BOJIH
B TCXHHKC.

VYdacTre B JUCKYCCUH 00 3JIE€KTPOMArHUTHOM
3arps3HCHUHOKPYKAFOIICH CpeIbl.

PaGora B rpymmax mpH IUTAHUPOBAHHH,
MPOBEICHUH W HHTEPIPETAIIMU PE3yJIbTaTOB
OIBITOB M  aHallu3€  JOIOJHMTEILHBIX
HCTOYHUKOB HH(OPMAIIMH IO TEME
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Tema 6.3

Ontuka

ConeprxkaHue JEKINH

I'eomerpuueckas ontuka.

[IpsmMonuHeiHOE pacpOoCTpaHEHUECBETA B OOHOPOAHOM cpene. JIydu cera. TodyeuHslit
HCTOYHHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHHs cBeta. [locTpoeHne

n300pakeHnH B IockoM 3epkaie. lIpenomienne cBeta. 3aKOHBI IPEITOMIICHUS CBETA.
AOCOIOTHBIN

nokasarenb npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenensHblil yrou MojJHoro
BHYTPEHHET 0 OTPaKEHUSI.

Hucnepcus cBeta. CnoxxHbIN cocTaBbenoro ceeta. LIBer.

CoOupatoniye U paccenBaronye JUH3bL. ToHKas 1nH3a. POKyCHOE PacCTOSHUE U
ONITHYECKasl CHiIa TOHKO# JHH3EL. [locTpoeHne n3o0paxxeHni B COOMPArONINX U
paccenBaromux JuH3ax. DopMyIaTOHKON JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30.
IIpenensl NPUMEHNMOCTHIEOMETPUIECKON ONTHKH.

BonHoBas ontuka. MaTepdepennumsicsera. KorepeHTHbIE HCTOYHUKH.

VYcnoBus HaOMOAEHUS MAKCUMYMOBH MHHUMYMOB

B MHTEP(HEPCHIIMOHHON KapTHHE OT JBYX CHH(]A3HBIX KOT€PEHTHHIXUCTOUHHUKOB.
Hudpakuus ceera. JJudpakunonnaspenérka. Y ciaoBue HaOIMOACHHS INIaBHBIX MAKCUMYMOB
Ipyu MAACHUUMOHOXPOMATHYCCKOT'O CBETA

Ha qudpakiuoHHyo pemérky. [Tomsipusamnus cBera. TeXHUYECKUE YCTPOWCTBA U
IIPaKTUYEeCKOe IPUMEHEHHE: 0UKH, JIyTa, ¢poToarnmnapar, IpOeKIIHOHHBIH anmnapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHASIONTHKA, TU()PAKIMOHHAS PEIIETKA, TOJISIPOU]T

HpaKTI/I‘leCKI/IC 3aHATHUA: PenieHue 3agay Ha TCMY: «Onruka»

N

JIaGoparopHble 3ansaTHs: «OnpeneneHne nokazaresis NpeIoMICHHs CTEKIIa,
«OnpeneneHre oNTUYECKON CUIIBI U (POKYCHOTO pacCcTOSIHUS COOMparoIien
JUH3bIY, «OnpenenaeHe JIMHbI CBETOBOM BOJIHBI C TOMOIIbIO

I paKkIUOHHON pemeTkn», «Onpenenenne noctossHHou Ilnankay.

Konmponvnasn paboma NeS no meme: « Onmuxay.

W3ydenne sBIEHUS IOJIHOTO BHYTPEHHETO
OTpa)KeHHsl, ETONPUMEHEHHS B CBETOBOJIE.
N3ydenue Mmozeneit MUKpOCKOIA, TENECKOTa.
IlonydeHue criekTpa ¢ MOMOIIBIO IPU3MBL U
mudpakunonHoit  pemérku.  M3mepeHue
[IOKa3aTeJIsl IPEIOMIICHUACTEKIIA.
HccnenoBanne CBOMCTB H300pakeHUH B
JIMH3aX.

OOBsACHEHHE  NPUHIMIOB  JeHCTBUA U
yCIOBUH 0€30I1aCHOTO NPUMEHEHHUS OYKOB,
nynsl, hoToanmnapara,

MPOEKIHOHHOTO amnmnapara,

MHUKpPOCKOTIA,  TEJECKONa,  BOJOKOHHOMH
OTITHKH, IudpakunoHHON peméTky,
HOJIAPOUA.

Pemienne pacy€THbIX 3a1a4y ¢ ABHO 3aJJaHHOM
(bu3nYeCcKoi MOAEIBIO

C HCIOJb30BAHHEM OCHOBHBIX 3aKOHOB U
(hopMyIT TEOMETPHUYCCKON OITHKH.
IToctpoerne wu ommcaHwe U300paXKeHHUS,
CO03/1aBa€MOT0 TUIOCKAM 3€pKajoM, TOHKOU
JIMH301.

PaccmoTpenne mpeneroB  IPUMEHHMOCTH
TEOMETPHUYECKONOTITHKH.

PacnosHaBanme (u3MUEeCKHX SBICHUHA B
OTIBITaX u OKpY’KaloIIeH KU3HU:
MPSMOJIMHEWHOE PpacIpOCTpPaHEHHE CBETa,
OTpaxkeHHe, NpeJoMiieHne, HHTepdepeHIus,
Iupaxius u

MOJISIPU3AIUS CBETA, TUCTIEPCHS CBETA.
Nzydenne YCIIOBUH HaO0JIIOIEHUS
MaKCUMYMOB U MHHUMYMOB

B HHTEP()EPECHIIMOHHON KapTUHE

oT  1OByX  cHH(GA3HBIX  KOTEPEHTHBIX
HCTOYHHUKOB.

YcoBrue HAOMIOACHUS TJIABHBIX MAKCUMYMOB
MIPY NaJICHUA MOHOXPOMATHYECKOTO CBETa
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Ha IU(QPaAKIHOHHYIO PEIIETKY.

AHaHu3 ONTUYECKUX SBICHUH

C HCIIOJIb30BAaHUEM 3aKOHOB: 3aKOH
MPSMOJMHEHHOTO PAaCIpPOCTPAHCHUS CBETA,
3aKOHBI OTpaXKEeHHUsI CBeETa, 3aKOHBI
MIPEJIOMIICHUS CBETA.
Onucanue OITUYECKHUX
HCTIOJIb30BaHUEM (DU3NICCKUX
BeJMYHH: (POKYCHOE PACCTOSHHE
OIITHYECKAs CUJIA JIMH3BI

SIBJICHUM c

Pa3nen 7. OcHOBBI cnieniUaILHOIN Teopuu oTHOCHTENbHOCTH (najiee — CTO) 3
Tema 7.1 OCHOBBI CIIENHAIBHONTEOPHH OTHOCHTEILHOCTH 3 Pelienue KauecTBEHHBIX 3a/1a4
COHepmaHHe J'ICKHI/II/I 2 C OHOPOH Ha I/I3yquHI)Ie HOCTyHaTLI
I'paHuUIBI MPUMEHNMOCTHKIACCHYECKON MEXaHHUKH. ETO'
[NocTymnaTs! crienuanbHON TEOPUH OTHOCHTEIILHOCTH: HHBAPHAHTHOCTBMO/LYJISI CKOPOCTH CHOMB30BAHNE HE(OPMAIHOHHBIX
CBETa B BaKyyMe,[IpHHLIUII OTHOCUTEILHOCTH DIHIITEIHA. TCXHOIIOTHH AU fioucka,
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJUIeHHE BPEMEHH M COKpAalleHUE JUTHHBI. CTPYKTYpHPOBAHHA,
OHeprusi 1 UMITYJIbC PEISTUBUCTCKON YacTuIpl. CBsI3b MAcchl ¢ SHEPrHeld U MMITYJIbCOM MHTCPIpPCTALIMI 1 TpCACTAB/ICHIA
PEISITUBUCTCKON YacTHIIBL. DHEPrHsl HOKOsI HHq)60pMaufm fipw MOATOTOBKE
- - = T cooO0mmeHnit 0 TpaHuIax
HpaKTI/I‘IeCKI/IC 3aHaTus: Perienue 3ala4 Ha TEMY: «OCHOBBI CrICouajabHOHU [PUMEHUMOCTH KIIACCHYECKO
TEOPUN OTHOCUTEITBHOCTH MEXaHUKHA 1 ocHoBax CTO
Pa3znen 8. KBAHTOBASA ®U3UKA Ha6monenne porosddexra
Tema 8.1 3 IeMEHTEI KEARTOBOMN ONTHKH 3 Ha YCTAaHOBKE C IIMHKOBOH IIJIACTHHOM.
Conepxanue e 7 Hccnenosanue 3aKOHOB BHEIIHETO
ACPKAHUEC JICKIINU (1)
oTodhdexra.
®otonbl. Dopmyna [Tnanka cBI3UIHEPrUK POTOHA C €r0 YACTOTOW. DHEPTHs U OGBsCHEHHE OCHOBHBIX IIPHHLUIIOBACHCTBHS
MMITYJIbC (OTOHA. TEXHUYECKUX  yCTPOMCTB, TakUX  Kak:
Otkpeitre u uccnegosanuedorosddexra. Ombitel A.I'. CroneTora. dortosniemMenT,  (POTOAATYHK, COJHEUHAS
3akonbl poTtodddekra. YpaBHEHHE Oartapes, CBETONMOM; W  YyCIOBHH  HX
Ditrnrreiina i botoabdexTa. 0e3011acCHOTO NPUMEHEHHUS! B IIPAKTHYECKOMN
JKU3HU.
«Kpacnas rpannna» poroadpdexra./lasnenne cera. Ombitol [1.H. JIeGenena. PellcHie PACYSTHAIX 3a1ad ¢ SBHO 3a1aHHON
XUMHYeCKOE JEHCTBUE CBETA. TEXHUYECKUE YCTPOWCTBA M IPAKTHUUECKOE NPUMEHEHUE: (I)I/Imqecxgﬁ otenbIo Ilc chonbgosaHHeM
(oT0371eMEHT, (DOTOAATIHK, COTHEUHAsI OaTapes, CBeTOANO N
T OCHOBHBIX 3aKOHOB W (OpMYJ KBaHTOBOH

HpaKTI/I‘lCCKI/IC 3aHsaTus: Pelienue 3amad Ha TEMY: «DIIEeMEHThI KBAaHTOBOM
OIITUKI)

OTITHKH.
Pemenne xaueCTBEHHBIX 3aJ1ad C OTIOPOW HA
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W3YYCHHBIE  3aKOHBI,  3aKOHOMEPHOCTH
KBAaHTOBOI ONTHKH. PacnosnaBanue
¢u3NgecKuX SBICHHA B YYEOHBIX OIBITAX:
dortoanexTpudeckuii  addekr,  cBeroBOE
JIaBJICHHUE.

OnucaHye U3y4eHHBIX KBAaHTOBBIX IBJICHUI U
MPOLIECCOB C HCIIOJIb30BaHHEM (DU3NUECKHUX
BEJINYMH: CKOPOCTH JIEKTPOMAarHUTHBIX BOJIH,
JUIMHA BOJIHBI WM 4acTOTa CBETa, JHEPrus U
UMIYIbC POTOHA

Tema 8.2 CTpoenune aTroma 4 N3zydenune moxenu onsita Pezeppopra.
Coepkanue JeKIun 2 HpOB?HeHHe 9KCIEPUMEHTA M0 HaOII0ICHHIO
Mogems atoma Tomcona. OmbITe Pesepdopma mo paccesHuio o-dactuim. [lmanerapHas AMHCAHATOrO CIEKTPA OUeHKa a? COOTHBIX
wosebatoma. Toctysats Bopa. 1 OTHOCHUTENBHBIXIIOIPEIIHOCTEH U3MEepeHUI
Wznyuenne u moriomeHue (GpOTOHOB IIPH NEPEXoJie aToMa ¢ OJHOTO YPOBHS 3HEPIHH Ha I%)IHSquCKHXBeHHqHH' T
npyroil. Bunel criektpoB. CriekTp ypoBHEH sHepruuaToMa BOJA0pOAa. SYHCHIC MOIICIH aT0Ma. L OMCOHa,
BomnHoBrle cBoiicTBa yactuil. Bonnbiae bpoiins. KopryckynspHo- BOJHOBOM Tyalu3M. EgazeTapHOH MOZCTIH ATOM, MONCTMATOMA
CrioHTaHHOE ¥ BBIHY)KJICHHOCH3ITyYCHHE. " pa. .

TexHuueckue ycTpocTBa U IPAKTUYECKOE IPUMEHEHHUE: CIEKTPaJIbHBIM  aHaIu3 3YHCHHE CTICKIpA YPOBHEH SHEPTHHATOMA
(ciekTpockoI), 1a3ep, KBAHTOBBIH KOMIIBIOTEP ZZﬁgﬁ:ﬁ:'ﬂ%ﬁiﬁiﬁ;gZ;ﬁ 1;2111{1(1)4:0013
ITpaxTnueckue 3anaTus: Pemenue 3a1a4 Ha Temy: «CTpoeHUE aTOMa» 2 MPHMEHEHHS CIIEKTPOCKONA, 1a3epa,
KBaHTOBOTOKOMIIBIOTEPA.
Pemenue kauecTBEHHBIX 3a/1a4 C ONOPOH Ha
N3y4eHHbIE 3aKOHBI,3aKOHOMEPHOCTH U
¢usnueckue sBieHus o TeMe «CTpoeHue
aTomay. Pacrio3HaBanue pu3nyecKkux
SIBICHUIB y4EOHBIX OIBITaX: BOSHUKHOBEHHE
JUHEHYaTOro CIEKTpa U3IyUICHHUS.
AHanu3 KBaHTOBBIX NIPOLECCOB U
SIBICHUH C MCIOJIb30BaHUEMNIOCTynaToB bopa
Tema 8.3 ATOMHOE S1IPO 4 W3yueHne sKCHEPUMEHTOB, JOKa3bIBAIOLIMX
2 CII0’KHOCTb CTPOEHHSIATOMHOTO s7pa.

ConeprxkaHue JeKINH

OKCHEepUMEHTBI, JOKa3bIBAIOIIHECIOKHOCTE CTPOCHUS A/pa.
OtkpbiTHe  paaunoakTuBHOCTH. OmnbiTel  Pesepdopna 1o  onpexpeneHHio  cocTasa
panvoakTHBHOTO wm3nydeHus. CpoictBa anbda-, Oera-, ramma-usnydyeHus. Bimsnue

HccnenoBanne TpekoB YacTHIL (110 TOTOBBIM
¢dortorpadusm). M3yueHne suepHBIX CHI,
ANEPHBIX pPEaKUUil CUHTE3a M pacnaja,
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PaAMOAaKTHBHOCTH Ha )KMBBIE OPTaHU3MBI.

OTkpeiTHE IpoTOHA U HeliTpoHa. HykimonHas Mmozxens anpa I efizenbepra-lBaneHko.

3apsz siapa. MaccoBoe gncio sapa.3orormsr.

Anbda-pacnag. DNEKTPOHHBIH W TO3UTPOHHBIM Oera-pacman. ['amma- uzinyueHue. 3aKoH
paAnoaKTUBHOrOpacnaja.

OHeprust CBA3U HYKJIOHOB B sIJIpe.

S nepHble cUIBL.

HedexT maccsl siapa.

SInepHble peakuuu. JleaeHUe UCUHTES SLAEP.

Anepurnit  peakrop. Tepmosimepubiii cuHTe3. [IpobmeMbl W MEPCHEKTHBHI  SACPHON
JHEPIeTUKU.

OKOIIOTUYECKUE ACTIEKTHI AEPHONIHEPTETHKH.

OneMeHTapHbIe 4acTULBI. OTKPBITHENO3UTPOHA.

Mertop! HAOMIOICHNS M PETUCTPALNH SIIEMEHTaPHBIXYACTHII.

dyHnaMeHTaNbHbIE B3aUMOJICHCTBHA. EAMHCTBO u3ndeckoi KapTHHBI MUpa. TexHUYecKnue
YCTpOMCTBA U MpaKTHYeCKoe NPUMEHEHHE: TO3UMeTp, kKamepa BunbcoHa, sinepHsIil peakTop,
aToMHas bomba

HpaKTI/IquKI/IC 3aHgTHs: Pellienue 3aga4 Ha TEMY: «ATOMHOE AAPO».

Konmponvnas paboma Ne5 no pazoeny: «Keanmosas gpusuxay.

TEpMOSIICPHOTO CHHTE3A.

W3ydyenne  HyKJIOHHOM  Mojenu — sapa
I'efizen6epra-lBaneHko.

OObsicHEeHHe yCTpoiicTBa W TPUMEHEHUS
JI03UMeTpa, KaMmepbl BuibcoHa, siiepHOTO
peakTopa, aTOMHOI OOMOBI.

Pemenne 3agad ¢ omopodl Ha IOJTy4EeHHbIE
3HaHMS, B T.4. O 3apsijie © MacCOBOM 4HCIIe
sapa.

PacnosHaBanne (U3HMUSCKHX ~ SABICHUH B
yY4eOHBIX ONBITAX M B OKPY)KAIOLICH KU3HH:
€CTeCTBEHHAS u UCKYCCTBEHHAs
PaIMOaKTHBHOCTb.

OmnucaHye KBaHTOBBIX SBJICHUH U NPOLIECCOB
C HCIIOJIB30BAHHUCM (bmuqecm/lx BCJIMYUH:
Mepuojl  ToJypaclazna, OJHEeprus  CBSI3U
ATOMHBIXSIIED, Ae(DEKT Macchl sapa.

AHanu3  TpoleccoB M SBIEHHMH ¢
UCIIONIb30BAaHUEM 3aKOHOB M IOCTYJIATOB:
3aKOH COXPaHEHHS DJIEKTPUUECKOTo 3apsijia,
3aKOH COXpPaHCHWs MaccoBOIO  YHCIA,
noctyjaTel bopa, 3aKOH paIMOaKTHBHOTO
pacmaza.

Vyactue B paboTe  Kpyrjioro —crona

«DyHJaMeHTaJIbHbIE B3aMMOJIEUCTBHS.
EnuncTBO u3nueckoil KapTHHBI MUPa».

Hcnonb3oBanue HH(GOPMAITMOHHBIX
TEXHOJIOTUM s MOKCKa,
CTPpYKTYpHUpPOBaHUS, HHTEPIIPETALINU 51
MPEICTaBICHUS uHpopmanuu pH

MOATOTOBKE COOOMICHWA O MPUMEHEHHH
3aKOHOB KBaHTOBOH (M3WKH B TEXHHUKE U
TEXHOJIOTUAX, SKOJIOTHYECKUX
aCIEeKTax SAEPHOMN SHEPTETUKU

Paznen 9. JIEMEHTBI ACTPOHOMMWU U ACTPOPU3NKHU

Tema 9.1

| DileMeHTBI aCTPOHOMMH U AcTPOdH3NKH

IlogrotoBka  cooOmennii 00  Jramax
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Coneprxkanue JeKIHH

Ortansl pa3BUTUS acTpoHoMuH. [IpukiaaHOe U MUPOBO33pEHUECKOE3HAUECHIE ACTPOHOMHUU.
Bupn 3B€3nH0T0 HeOa. Co3Be3us, ApKUe 3BE3]IbI, IUTAHETHI, X BUANMOE JIBIIKCHHE.
ConHeuHas cucreMma.

Comnnne. ConHeuHast akTUBHOCTh. McTounnk sHeprun CoJHIIa U 3BE3 L.

3BE3/IBI, X OCHOBHBIE XapaKTEPUCTHKHU. JJnarpaMMa «CHEeKTpaIbHBIH KIaCC — CBETUMOCTBY.
3BE3bI TVIaBHOM ITOCIEI0BATEIFHOCTH. 3aBUCHUMOCTD

«Macca — CBETUMOCTb» A1 3BE3]1 TIIaBHOM MOCIEN0BATEIbHOCTH.

BuytpenHee cTpoeHHe 3BE3.

CoBpeMeHHBIE MPEACTABIECHUS O MPOUCXOKIACHUU U »Bomronuu ComHIa M 3BE3H. OTarbl
JKU3HU3BE3],.

Muieunslii Iyt — Hama I'anakTuka.

[Tonoxenue u npwxenne ConHuan I'anaktuke. THUITBI TaTaKTHK.

PapuoranakTuku u KkBa3aphl.

YEpHbIe AbIPHL B sIpax TalaKTUK.

Bcenennas. Pacupenue

Bcenennoii. 3akon Xab6ma. Pa3zoeranne ranaktuk. Teopus bompiroro B3peiBa. PennkroBoe
U3ITy4eHUE.

MacmraGHas CTpyKTypa

pasBUTHSL aCTPOHOMHH, O MPHUKIAJAHOM H
MHPOBO33PEHUECKOM 3HAUYCHUU aCTPOHOMMH,
0 MeTozax MOTy4eHHS HAaYYHBIX
ACTPOHOMHMYECKUX 3HAaHMH, OTKPHITHAX B
COBPEMEHHOM aCTPOHOMUU.

W3ydyeHue cOBpEeMEHHBIX MNPEACTAaBICHUN O
npoucxoxaeHun u sBoirounu ConHna u
3BE3.

W3ydyeHue THUIOB TajlaKTHK, paJdOralakTHK
U KBa3apoB. M3ydeHne nBMKEHUS HEOCCHBIX
TeH, DOBOMIONMM 3BE3N W BcenaeHHOM,
MPOLIECCOB, MPOHUCXOIAIINX B 3BE3IAX, B
3BE3HBIX CHCTEMaX, B MEXIaJaKTHUECKOH
cpene, MacmTabHON CTPYKTYpHl BceneHHOT.
OO0bsicHeHHe pacimupeHuss BceneHHoOW Ha
OCHOBe 3aKoHa Xa00a.

[MoaroroBka K OOCYXIEHHIO HEPELICHHBIX
pobieM ACTPOHOMMHU. [IpoBenenune
HaOIOZICHU HEBOOPYKEHHBIM IJIa30M C

Bcenennoii. Meraranaktuka. HeperméHnasle nmpo0IieMbl acCTpOHOMHHU HUCTIONE30BAHICM KOMIIBIOTEPHBIX
[MpakTryeckue 3aHaTHsA: Pemenne 3amad Ha TeMy: «DIEMEHTHI aCTPOHOMUHM 2 TPHIIOMKCHHUH JUIA OTPCACIICHHA TIOMOKCHHIA
HEOECHBIX OOBEKTOB HAa KOHKPETHYIO IaTy:
1 aCTPOGH3HKI OCHOBHBIC c03Be311ust CeBepHOTO MONTyLIapus
JlabopaTophsie 3ausatus: «3yueHnue 3BE31HOTO HEOay. 2 Y SIPKHe 3BE3IbL.
[IpoBenenue HabrONEHMIA B TeecKor JIYHBI,
mwianer, Mueunoro Ilyrtu.
YuyacTie B JIMCKYCCHMHM O HEPELICHHBIX
mpo6JIeMax aCTPOHOMHH
Paszngea 10. O6o01mamoiiee NMOBTOpPEHHE 2 VYuyacTie B IUCKYCCHH O PO (DU3UKH U
Tema 10.1 O06o01malonee NOBTOPEHHE 2 acCTpPOHOMMHM B DPa3NUuHBIX  cepax
i JIeSITeIbHOCTH YeJIOBEKa.

ConeprxkaHue JeKINH

O06001IeHre ¥ CHCTEeMAaTH3aIMICOep KaHus pa3IesioB Kypea «MexaHukay, «MoJeKyspHas
¢u3MKa N TepMOAMHAMUKA», «IJIEKTpOIUHAMHKa», «KosebaHus u BOJNHBD), «OCHOBBI
CHeLUaIbHON TEOPUH OTHOCUTENbHOCTHY, «KBaHTOBas (hu3nKa», « DNEMEHTHIaCTPOHOMHUH U
acTpoQU3UKI.

Ponp ¢u3MKM M acTpOHOMHMM B DKOHOMHYECKOH, TEXHOJIOTMYECKOW, COIMAJIbHOW H

IToaroroBka coO0O01IEeHNIT 0 MecTe
¢u3ndecKkol KapTHHBI MHpa B  psay
COBPEMCHHBIX MPECTABICHUI

0 MpHUpoJIE.

Brimosnenne yaeOHBIX 3aJJaHHH,
JIEMOHCTPUPYIOUIMX OCBOCHHE OCHOBHBIX
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ITHYECKON cdepax NESTENPHOCTH YelIOBEKa, POJb M MECTO (DM3UKHM M acTPOHOMHH B
COBPEMEHHON HAy4yHOM KapTHHE MHUpA, 3HAUYEHUE ONMCATEIbHOH, CHCTEMATU3UPYIOLIEH,
0OBSICHUTENEHOH 1

MPOTHOCTUYECKOH (YHKIMHA (U3MYECKOW TEOpuu, poib (U3MYECKOH TEOpHH B
(OpMHPOBaHUH TIPEJICTABICHUN O (U3MYECKOH KapTUHE MUPA, MECTO PU3NIECKON KapTHHBI
MHpa B 00IIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEACTABICHUH 0 MpUpoJie

NOHATHH, (U3WYECKHX BEIHYMH M 3aKOHOB
kypca pm3ukul0-11 xmaccos

IIpoMesKyTOYHAS aTTECTAIUSA

12

Bcero

182
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4 YCJOBUS PEAJIMBAIIUMUA YYEBHOI'O ITPEJIMETA
OVYIL06 ®usuka
4.1 TpeOoBaHus K MATEPUAIbHO-TEXHHYECKOMY 00ecredeHUI0

Peanuzammst yueOHOro mnpenmmera @dusmka TpedyeT Hamuygus y4eOHOTO
KaOuHeTa (PU3UKH.

YdueOHast ayauTopusi JJid TMPOBENEHUS 3aHATUNA JICKIIMOHHOTO THIIA,
MIPAKTUYECKOTO THUIMA, TPYNIOBBIX U HWHAWBUAYAIBHBIX KOHCYJIbTAIlUN, TEKYIIIETO
KOHTPOJIS ¥ IPOMEKYTOUHOU aTTECTAIINH

[TomemeHust i CaMOCTOSITENIBHON pabOThl OOYYarOIIMXCsl JAOJDKHBI OBITH
OCHAIIICHBl KOMIIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO TIOJKITIOUCHHS K
WHPOPMAITMOHHO-TEIIEKOMMYHHUKAIITMOHHON CETH ¥ OOECIeYeHHeM JOoCTyrna B
DJIGKTPOHHYIO  MH(OPMAIIMOHHO-00pa30BaTeIbHYI0 Cpeay o0pa3oBaTeIbHOU
OpraHU3aIH

O6opynoBanne yueOHOTO KaOUHETA:

Kommekt yueOHol mebenu:

— pabouee MecTo mpenoaBaTes (CToJ, CTY);

— paboune MecTa 00ydarommxcs (CToJibl, CTyJbs) Ha 30 YenoBek

TexHuyeckue cpeacTBa 00yUeHHS:

— TIPOEKTOP;

— DJKpaH;

— HOYTOYK

4.2. TlepeyeHb HOPMATHUBHBIX MPABOBLIX IOKYMEHTOB, OCHOBHOM 1
AOMOJIHUTEIbHOI y4eOHOM JTUTepPaTyphbl, HEO0X0AMMOI /151 0CBOCHUSA
yueOHoro npeamera OYIL.06 ®usuka

HopmaTuBHbBIE TPAaBOBbIE JOKYMEHTHI:

OI'OC CIIO 1no crnemuansHocTn  21.02.19  «3emieycTpoicTBOY
dbeneparibHON ~ 00pa3oBaTEIBHOM  MPOTpPaMMBbl,  YTBEPXKIEHHON  MPUKA30M
Mumnnpocemenust Poccun Ne339 ot 18.05.2022r.;

®enepanpublii 3akoH oT 29.12. 2012 Ne 273-®3 «O6 obpazoBaHuu B
Poccuiickoit @eneparumny. [Ipukaz Munoopaayku Poccuu ot 17.05.2012 Ne 413
«O06 yTtBepxkneHuu enepadbHOr0  TOCYJApCTBEHHOTO  00pa3oBaTEIBLHOTO
CTaHaapTa CpeaHero (IMOJHOro) 00IIero 00pa3oBaHUs.

IIpukaz MunoOpHayku Poccun ot 29.12.2014 Ne 1645 «O BHeceHuu
u3meHeHuii B Ilpuka3 MuHuctepcTBa oOpa3oBaHus W Hayku Poccuiickoit
®enepaunn ot  17.05.2012 Ne 413 «0O0 yrBepkaeHUHU (peaepanbHOTO
rOCyAapCTBEHHOTO0 00pa30BaTENbHOIO CTAaHAApTa CpeaHero (MOJHOro) OOIIero
o0Opa3oBaHUs.

[Tucemo JlemapTameHTa TrocyJapCTBEHHOW MOJUTUKU B c(epe MOATrOTOBKHU
pabouux kaapoB u JIIIO Munobpuayku Poccum ot 17.03.2015 Ne 06-259
«PexomMeHaanmu mo OpraHu3aliy MOJYyYeHHUs CPEJHEro o0Iero oOpa3oBaHUs B
npenenax OCBOCHHsI 00pa30BaTeNbHBIX MPOTPAMM CPETHETO MpOo(dhecCHOHATBHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHMsI C Y4ETOM TpeOOBaHMIA
dbenepanbHBIX TOCYIapCTBEHHBIX O0pa30BaTEIbHBIX CTAHIAPTOB U MOJy4aeMOM
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npodeccuu WM CHeHaTbHOCTH CPEeIHEro MPOo(hecCHOHATFHOTO 00pa30BaHuUs»
OcHoBHas JuTeparypa:

1. Maxumes, I'. SI. ®usuka: 10 knacc: 6a30BbId U YriTyOJEHHBIA YPOBHU :
yueonuk / I'. SI. Mskumes, b. b. byxosues, H. H. Corckutii ; mon pegakuueit H. A.
[TapdentreBoii. — 10-e uzn. — Mocksa : [Ipoceemenue, 2023. — 433 ¢. — ISBN
978-5-09-103619-0. — TexcT : 3AEKTPOHHBIN // DIEKTPOHHBIA pecypc MUubpoBOit
obpazoBarenpbHol cpenpl  CIIO  PROFo6OpazoBanme : [cait]. — URL:
https://profspo.ru/books/132340.

2. Maxumes, I'. 5. ®us3uka: 11 ximacc: 0a30BbI B yriayOJIEHHBIA YPOBHH :
yueOHuk / I'. SI. Msakumes, b. b. Byxoues, B. M. Uapyrun ; noa penakuueid H. A.
ITapdenTreBoit. — 11-e u3n. — Mocksa : [Ipocsemenue, 2023. — 440 ¢c. — ISBN
978-5-09-103620-6. — TexkcT : 3MeKTpOHHBIN // DIEKTPOHHBIN pecypc IudpPOBOM
obOpazoBatensHoi cpenpl  CIIO  PROFo6pazoBanmne : [cait]. — URL:
https://profspo.ru/books/132346.

3. Mapos, E. A. OnopHbie KOHCIIEKTHI U pa3HOYPOBHEBBIC 3a1anus. Dusuka.
10 xnacc / E. A. Mapon. — Cankr-IletepOypr : Bukrtopus mtoc, 2022. — 96 C.
— ISBN 978-5-91673-022-7. — TekcT : 27eKTPOHHBINA // DAEKTPOHHBIN pecypc
udpoBoit obpazosarenbHoit cpensl CIIO PROFoOpazoBanue : [caiit]. — URL:
https://profspo.ru/books/123775.

4. Mapos, E. A. OnopHble KOHCIIEKTHI U pa3HOYPOBHEBBIE 3a1aHusl. PU3HKA.
11 ximacc / E. A. Mapon. — Cankr-IletepOypr : Bukropus mmoc, 2021. — 80 c.
— ISBN 978-5-91673-107-1. — TekcT : 3JIEKTPOHHBIA // DIEKTPOHHBIM pecypc
uudponoii oopazoBarensHoi cpeasl CIIO PROFo6pa3oBanue : [caift]. — URL:
https://profspo.ru/books/123776).

JlomoJiHMTEIbHASA JIATEpPaTypa:

1. Bacunves, A. A. ®uzuka. bazoBbiii ypoBeHb: 10—11 kmaccel : yueOHUK
st cpenHero  obmero  oOpazoBanusi/  A. A. Bacunbe, B. E. ®enopos,
JI. 1. XpamoB. — 2-¢ wusn., ucrhp. u non. — Mocksa : UszmarensctBo FOpaiit,
2023. — 211 c. — (O6meob6pazoBaTenbubii 1uKI). — ISBN 978-5-534-16086-4.
— Texer : anexktponnsiii // OOpa3zoBarenvHas miatdgopma HOpaiit [caiiT]. —
URL:

2. dusnKa: METOIUYECKHE YKa3aHUs K BBITIOJIHEHUIO J1a0OpaTOpPHBIX padboT
st cryaeHtoB  CIIO  Bcex wHampasnenuit / ®I'BOY BO «Boponexckuii
rOCyJIapCTBEHHBI TEXHUYECKHW yHUBeEpcuTeT»; cocT.: B. H. [lepenko, E. B.
Aunexceea. Boponex: U3n-so BI'TY, 2021. 35 c.

3. ®msuka. Pazmen «MexaHuKay: METOMUYECKHE YKa3aHUs K BBIMTOJTHEHUIO
CaMOCTOSITeNIbHOM palOoThl ISl CTyIeHTOB Bcex cnenuainbHocteir CIIO / ®I'BOY
BO «BopoHexckuil rocy1apCTBEHHbI TEXHUYECKUN YHUBEPCUTET»; cOCT.. E. B.
Aunexkceesa, B. H. [Ilepenko. Boponex: N3n-so BI'TY, 2021. 30 c.

4.3. TIlepedyeHb NPOrpaMMHOr0 odecrneueHUus, NpogecCHOHAIBHBIX 0a3
JAHHBIX, TH(POPMAIUOHHBIX CIIPABOYHBIX CHCTEM PeCcypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH « MHTEpHET», HEOOXO0AMMBIX
1Jis1 ocBoeHus ydeOHoro npeamera OYIL.06 ®@usuka
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https://profspo.ru/books/123776
https://urait.ru/bcode/530393

1. WIN HOME 10 32-bit/64-bit All Lng PK Lic Online DwnLd NR
2.  CIIC KoucynsranT  broomkernsle  opranuzanuu: Bepcus  Ilpod
CnenuanbHbIi_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 peajausanuu yueonoro npeamera OVIL.06 ®uszuka aisi
00yJaIOIIUXCS U3 YNCJIA HHBAJIH/I0B M JIUI] C OTPAHUYEeHHBIMHI
BO3MOKHOCTSIMH 3/I0POBbSI

Ilpu obyuenuu Jauy ¢ OSPAHUYEHHBIMU BOZMONCHOCHAMU  300P06bS,
npeoycmampusaemcs UHOUBUOYAIbHbI epadux 0OyUeHus.

Hnsanuovl u auya ¢ 02panudeHHbIMU 803MONCHOCMAMU 300P08bs 0DECnedeHbl
NeYamubiMy U IAEKMPOHHLIMU 00PA308AMENbHLIMU  pecypcamu 6 @dopmax,
a0anmupoOBaAHHLIX K 02PAHUYEHUIM UX 300DO8bSL.

s ocywecmenenus npoyeoyp mekyweeo KOHMPOJL YCNesaemocmu u
NPOMEINICYMOYHOU ammecmayuul 00y4aowuxcs, co30armcs GoHObl OYEeHOYHbIX
cpeocms,  a0anmuposaHHvle OJisl  UHBANUOO8 U JUY C  O0CPAHUYEHHBLIMU
BO3MOINCHOCMAMU  300P06bSL U NO3BOJAIOUWUE OYESHUMb  OOCMUNCEHUE UMU
3aNIAHUPOBAHHBIX 8 OCHOBHOU 00PA308AMENLHOU NpoOcSpaAMMe  pPe3yibmamos
00yUeHUs1 U YPOBEHb CHOPMUPOBAHHOCIIU BCeX KOMNEeMeHYUull, 3as161eHHbIX 8
0bpazosamenvHoll npocpamme.
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https://efizika.ru/
https://infourok.ru/
https://www.youtube.com/

5 KOHTPOJIb U OIIEHKA JOCTWXKEHWI PE3YJIbTATOB
OCBOEHUSA YYEBHOI'O ITPEMETA OVYIIL.06 ®u3uka

JlocTukeHre JUYHOCTHBIX PE3yJbTaTOB OLIEHMBAETCS HAa KaueCTBEHHOM YpoBHE (0e3
orMeTkH). COPMHUPOBAHHOCTD MPEIMETHBIX, METANPEIMETHBIX, IMYHOCTHBIX YMEHHUH M 3HAHHHA
OLICHMBAeTCA B Oajljjax IpernojaBaTesieM B MPOIecce BBHIMOIHEHHS OCHOBHBIX BHJIOB y4eOHOI
NeSITeIbHOCTH 00yYaroInXCsl, TECTUPOBAHUSA, BBIIOJHEHUSI O0YYAIOUIMMHCS CaMOCTOSATEIBHOM
paboThl, IO pe3yibTaTaM TEKYIIEro KOHTPOJIS U MPOMEKYTOYHON aTTeCTaIIH.

OrueHka pe3yabTaToB

PesynbTarel o0yueHus
Y v (dbopMBI U METOJTBI)

JINMYHOCTHBIE PE3VYJIbTATHI TECTUPOBAHUE 110 TEME
1) rpa:xIaHCKOro BOCIUTAHMSA: YCTHBIN OIPOC
c(hOpMHUPOBAHHOCTH rpak1aHCKOU no3uruy | KOHTPOIIbHAs paboTa

oOyyJaromierocss Kak aKTHBHOTO M OTBETCTBEHHOro ujeHa | 9K3aMCH
pOCCUCKOro o0IIecTBa;

NPUHATHE  TPAJULUOHHBIX  OOILIEYETOBEUECKUX
T'YMaHUCTUYECKUX UIEMOKPATHUYECKUX LIEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JI€ATEIbHOCTh B
UMHTEpecax TpaKIaHCKOro OOIecTBa, y4yacTBOBaTh B
caMOyIIpaBJIeHNH B 00pa30BaTeNIbHONM OpraHU3aIliig;

YMEHUE  B3aUMOJCICTBOBAaTh C  COLMAIbHBIMU
WHCTUTYTAMH B COOTBETCTBUU C UX (QYHKUHSIMH U
Ha3HA4YCHHEM;

FOTOBHOCTh K TyMaHUTapHOM M BOJOHTEPCKOU
JIeATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHUS:

chOPMUPOBAHHOCTh ~ POCCHICKOM  TpaskJaHCKOM
UJEHTUYHOCTHU, IATPUOTU3MA,

LIEHHOCTHOE OTHOLIEHHWE K  TOCYAapCTBEHHBIM
CHUMBOJIaM, JOCTHKEHUSIM POCCHUICKUX YYEHBIX B 00JacTH
(GU3HUKY U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

Cc()OPMHPOBAHHOCT,  HPABCTBEHHOI'O  CO3HAHMS,
ATUYECKOI0 TIOBE/ICHUS;

CHIOCOOHOCTh OIIEHUBATh CHUTYAllMI0 W MPUHUMATH
OCO3HAHHbIE pEIICHUs, OPUEHTHPYICh Ha MOpPAJIbHO-
HPaBCTBEHHbIE HOPMBI M IIEHHOCTHM, B TOM YHCIE B
JIESITEIBHOCTH YYEHOTO;

OCO3HAaHMWE JIMYHOTO BKJIaJa B  IIOCTPOEHHUE
YCTOMYUBOTO OYyIYIIETO;

4) 3cTEeTUYEeCKOr0 BOCITUTAHUSA:

ACTETUYECKOE OTHOLIEHWE K MHUpY, BKIIOYas
ACTETUKY HAy4YHOIO TBOPYECTBA, MPUCYLIETO (U3NYECKOM
HayKe;

5) Tpy10oBOro BoCIMTAHMS:

WHTEpEC K pa3auvHbIM chepaM mpodecCHOHATBHON
NeSITeIbHOCTH, B TOM 4YHCIE CBA3aHHBIM C (U3MKOH U
TEXHUKOW, YMEHHE COBEpLIaTh OCO3HAHHBII  BHIOOD
Oyaymell mpodeccun U peanu30BbIBaTh COOCTBEHHBIE
YKU3HEHHBIE TUIaHBbI;

TOTOBHOCTb U CIIOCOOHOCTH K OOpa3oBaHUIO U
camo00pa3oBaHHIO B 007acTH ()M3KMKH HA TPOTSKEHUH BCel
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KHU3HU;

6) 3K0JI0rMYEeCKOT0 BOCIIMTAHUS

cOpPMUPOBAHHOCTh  SKOJIOTMYECKOW  KYJIBTYpHI,
OCO3HAaHUE  TIJOOAIBHOTO  XapakTepa  HAKOJIOTMYECKUX
po0Jem;

IJIJAHUPOBAaHUE M OCYLIECTBICHUE [JECUCTBUM B
OKpYXKarolllel cpesie Ha OCHOBE3HAHUSA Lielei YCTOWYHBOTro
pa3BUTHUS YEIIOBEUECTBA;

Pacmpenue omnbiTa AEATEIBHOCTH SKOJIOTHUECKOMN
HAIpaBJIEHHOCTH HAa OCHOBE MMEIOIIMXCS 3HAHUM 110
busuke;

7) 1EHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO  Pa3BUTHS
(bU3UYECKON HAYKH;

OCO3HAHHWE LIEHHOCTH HAay4YHOM JeSATEJIbHOCTH,
TOTOBHOCTh B Mpoliecce M3ydeHHs (PU3UKU OCYIIECTBISATH
IPOEKTHYI0O U MCCIEAOBaTENbCKYI0  JESTEIbHOCTD
WHWBUIYAILHO U B TPYIITIC.

METAIIPEJJMETHBIE PE3YJIbTATbBI

OBJI&I[GHI/IC YHUBCPCAJIbHBIMHA TO3HABATCIIbHBIMHU

JNEUCTBUSIMU:

ba3soBble Jlornueckue JelcTBHA:

CaMOCTOSITEILHO (dhopMynupoBath H
aKTyaJIN3UPOBATH npo0uemy, paccMaTpuBaTh eé
BCECTOPOHHE;

ONPEACIISITh Lenu JIeSITeILHOCTH, 3aJ1aBaTh

napamMeTpbl M KPUTEPUU HUX JIOCTHOIKCHHS; BBISBIISITH
3aKOHOMEPHOCTH M MPOTHUBOPEYMS B pPaCCMATPUBAEMBIX
bu3HIECKUX

SIBIICHUSX;

pa3pabaThIBaTh TUTAH PEIICHUs TPOOIJIEMBI C YIETOM
aHaJIM3a HMMEIOUIMXCS MaTepUalbHBIX W HEMaTepHAIbHBIX
pecypcos;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLEHUBATH
COOTBETCTBUE pPE3YyJbTATOB LEIAM, OIEHUBAaTh PHUCKHU
MOCIIEACTBHUI JCSITECIbHOCTH,

KOOPJAMHHUPOBATH U BBINOJHATH PabOTy B YCIOBHSX
peanbHOro, BUPTYaJIbHOTO U KOMOMHHMPOBAHHOTO
B3aUMOJCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHHE NpPH PEIICHUH
YKU3HEHHBIX MPOOJIEM.

ba3oBble ucciienoBaTe/IbCKUE eHCTBUSA:

Bragete Hay4HOW TEpMHHOJIOTHEH, KIIFOUEBBIMU
MOHITUSIMHA U METOJaMU(PU3NIECKON HAYKU;

BIIQJIETh HABBIKAMU Yy4E€OHO-HCCIIECOBATEIHCKON |
MPOEKTHOMN JIeATEIbHOCTH B obiactu ¢busukwy,
CITIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CaMOCTOATEILHOMY
MOKWCKY METOJIOB PEIICHUS 3a]1a4 (PU3NIECKOTO COJepIKAHUS,
MIPUMEHEHHUIO PA3IMYHBIX METOIOBITO3HAHMS;

BJIQJIETh BUJAMU JEATEIbHOCTH IO TMOJIYYEHUIO

TECTUPOBAHUE 110 TEME
YCTHBIN OIIPOC
KOHTpOJIbHast paboTa
JK3aMEH
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HOBOT'O 3HAHHUS, €0 MHTEpIpETaluy, MpeoOpa3oBaHUIO U
OPUMEHEHHIO B DPA3JIUYHBIX YYEOHBIX CHTYalUsiX, B TOM
yyciae NpU CO3AAHUM YYEOHBIX IIPOEKTOB B 001acTH
bu3uKy;

BBISIBJIATD ~ NIPUYMHHO-CIICJICTBEHHbIE  CBA3M U
aKTyaJlu3upoBaTh 3aJauy, BbIABUTaTbIUIIOTE3Y €€ pelleHus,
HaXoJUTh  apryMEHTbl s  J0Ka3aTelbCTBA  CBOUX
YTBEPXKACHMI,3a/1aBaTh TapaMETPbl U KPUTEPUU PELLCHUS;

aHAJM3UPOBaTh IOJYYEHHbIE B XOJE pPELICHMS
3a7a4yd  pe3yJabTaTbl, KPUTHUYECKM  OLIEHHMBATh  HX
JIOCTOBEPHOCTb, IIPOrHO3UPOBaTh H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (OPMYIMPOBATH COOCTBEHHbIE 3a/lauM B
00pa30BaTeNbHON  JEATENIBHOCTH, B TOM YHCIE IIPH
W3y4eHUHU (HU3UKH,

JaBaThb OLIEHKY HOBBIM CHUTYyallUsiM, OLIEHUBATh
IPUOOPETEHHBIN OIIBIT;

YMETb  [EPEHOCUTh 3HAHHUA 10  (QU3UKE B
NPaKTUYECKYIO 00JIACTh JKU3HEACATEIbHOCTH;

yMeTh  MHTErpUpOBaTb  3HaHMUA U3  pasHbIX
OPEIMETHBIX  OOJIacTei;  BBIABHTaTb  HOBBIE  WJCH,
IpeUlaratb OpUrMHAJbHbIE MOAXOJbl M PEIICHUS; CTABUTh
npoOiieMbl M 3aJaud, JIOIMYCKAIOIIHWE aJbTEPHATHBHbIE
peLIeHMs.

Pabora c undopmanueit:

BJaJeTh ~ HAaBbIKAMHU  IHOJy4eHUs  HMH(opMaruu
(Gu3NYECKOro COAEp)KAHUS W3 MCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOSITENILHO OCYILECTBIISATh HIOUCK, aHaJu3,
CUCTEMATH3allMl0 M HHTEpHpeTanur  HUHPOopManuu
pas3InYHbIX BUAOB U (POPM IPEICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMALIUN;

UCMOJb30BaTh  CPEACTBA  HMH(DPOPMAIMOHHBIX U
KOMMYHHKAI[MOHHBIX TEXHOJIOT U B pelieHnn
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX W OPTraHU3AIMOHHBIX
3a/1a4 ¢ coO0/IeHueM TpeOOBaHUI SPrOHOMUKH, TEXHUKHU
0€30I1aCHOCTH, TUTHEHBI, pecypcocOepeKeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HUH(POPMAIIMOHHON 0€301acHOCTH;

co3/laBaTh TEKCThl (DU3MYECKOTO COJAEpKaHUS B
pa3IuYHBIX opMaTax ¢ y4y€TOM Ha3zHadeHMsI MH(OpMaluu
U 1EJEeBOM ayIuTOpHM, BBIOMpas ONTUMaIbHYIO (QopMy
IpEJICTaBICHUS] U BU3yaIU3aluu.

OBnasieHne yHUBEPCATbHBIMA KOMMYHUKATHBHBIMU
yueOHBIMU JEHUCTBUSIMH:

OCYIIECTBIISATh OOIICHHE Ha ypOKax (PU3UKU U BO
BHE-YPOUYHOU JESATENBHOCTH; PACIO3HABATh NPEATIOCHUIKU
KOH(JIMKTHBIX ~ CHUTyallud W  CMSATYaTh  KOH(IJIUKTHI,
Pa3BEPHYTO M JIOTUYHO M3JIararb CBOK TOYKY 3pEHHUS C
HACIIOIB30BAHUEM S3BIKOBBIX

CPEACTB;

MMOHUMAaTh Hu HCIIOIB30BaTh MPEeUMyIIECTBA
KOMaH/IHOUM 1 HHIUBUAYATbHON pabOThI;BHIONPATh TEMATUKY
U METOJbl COBMECTHBIX JEHCTBUH C Yy4ETOM O0OmuUxX
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HUHTEPECOB,

Y BO3MOYKHOCTEH Ka)0r0 WICHA KOJUIEKTUBA;

IPUHUMATh  ILIEJIM  COBMECTHOW  JIEATEIbHOCTH,
OpraHM30BBIBAT W KOOPAMHUPOBATH JACUCTBUSA 10 €€
JOCTMKCHHIO: COCTaBIATh IUIAaH JCHCTBHI, paclpeneisiTh
pOJIH ¢ YYETOMMHEHUI yYaCTHUKOB, 00CYKIaTh pe3yIbTaThl
COBMECTHOH paboTBhI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAJa U KaXIOrO
y4yaCTHMKa  KOMaHAbl B  OoOwmwmil  pe3ympraT 1O
pa3pabOoTaHHBIM KPUTEPUSIM;

IpeaaraTb HOBBIE IPOCKTBI, OLIEHUBATH HAECH C
IIO3ULIMM  HOBHU3HBI, OPUIMHAIBHOCTH, IPAKTUYECKOMN
3HaYUMOCTH;

OCYLIECTBIIATH IIO3UTUBHOE CTPAaTErn4YecKoe
IIOBEICHNE B  DA3IMYHBIX  CHUTyalMsX, IPOSBIATH
TBOPYECTBO U BOOOpa)keHHUE, OBITh MHUITUATHBHBIM.

OBnazneHre yHUBEPCAIBHBIMU PETYISITUBHBIMU y4€OHBIMU
NEeNCTBUSIMU:

Camoopranu3anusi:

CaMOCTOSITEJIbHO ~ OCYIIECTBIISITh  I03HABATENIbHYIO
NeSITeIbHOCTh B 00J1aCTH (DM3UKU M aCTPOHOMUH, BBISIBIISITH
npoOjeMbl, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE
3a/1a4i;

CaMOCTOSITEJIbHO ~ COCTaBJATh  IJIaH  peLeHHs
pacu€THBIX W Ka4yeCTBEHHBIX 3a/ay, IUIAH BBIIOJHECHUS
IPaKTUYECKOH paboThl C Y4ETOM HMEIOIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEN U MPENIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciiupsaTh paMKH Y4eOHOro IpeiMeTra Ha OCHOBE
JUYHBIX IPEINOYTEHUN;

JieJlaTh OCO3HAHHBIM BBIOOp, apryMEHTUpPOBATh €ro,
Opatb Ha ce0s OTBETCTBEHHOCTh3a PEILICHUE;

OLIEHUBATh IPUOOPETEHHBIH OTIBIT,

CIOCOOCTBOBaTh (OPMHUPOBAHUIO M  TMPOSIBICHHIO
SPYAMLIMU B 00s1acTH (PU3MKH, MTOCTOSHHO MOBBIIIATH CBOM
00pa30BaTeNbHBIA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJJIEKT:

JlaBaTb  OIIEHKY HOBBIM CHUTyallUsiM, BHOCHUTb
KOPPEKTHUBBl B JI€ATEJIIHOCTh, OLIEHUBAaTh COOTBETCTBHE
pE3yIbTATOB LENISAM;

BJIa/IETh HaBBIKAMH MTO3HABATEIbHON pe(IeKCUu Kak
OCO3HAHMS COBEpIIAEMBIX NEHCTBUH UM MBICIUTEIBHBIX
IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

UCTOJb30BaTh MPHUEMBI peduieKcuu JUIs  OLCHKH
CUTyalluu, BbIOOpa BEPHOTOPEIICHHUS,;

yMETh  OIIGHWBAaTh PHUCKM M  CBOEBPEMEHHO
NPUHUMATD PEIICHUS 10 UX CHIDKEHHIO; TIPUHUMATh MOTHBBI
U apryMeHTbl JIpYTMX TIpd  aHalu3e  pPe3yJbTaToB
JeSITeIbHOCTH; IPUHUMATh ce0sl, TOHUMas CBOM HEJOCTaTKU
Y JIOCTOUHCTBA;
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OPUHUMAaTh MOTHBBI M apryMEHTBl JPYTUX TPH
aHaJM3e pe3ybTaToB AeATEIbHOCTH; IPU3HABATH CBOE IIPABO
U MPaBO JPYrHX HA OIINOKH.

B mporecce JTOCTHIXKCHUS JIMYHOCTHBIX
pE3yJIbTATOB OCBOCHHUS MPOrPaMMbI MO (HU3UKE I YPOBHS
cpenHero  obmiero  oOpasoBaHusi Yy — OOy4YarOIIUXCS

COBEpIICHCTBYETCS SMOLIMOHABHBIN WHTEJIEKT,
IPEAToaraloIic(hOpMUPOBAHHOCTD:
CaMOCO3HaHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh

IIOHUMAaTb CBOE 5SMOLMOHAIBHOE COCTOSIHUE, BUIETh
HalpaBlIeHUsl pa3BUTUS COOCTBEHHOH SMOLMOHAIBHOMN
cdepsl, OBIThYBEPEHHBIM B cele;

CaMOpPETYJIMPOBaHHUs, BKIIFOYAIOIIETO CAMOKOHTPOJIb,
yMEHUE NPUHUMATh OTBETCTBEHHOCTb 3a CBOE IIOBEICHUE,
CHOCOOHOCTh  AJANTUPOBaTbcd K SMOLMOHAJIBHBIM
U3MEHEHUSAM U TPOSBIATH THUOKOCTb, OBITH OTKPBITHIM

HOBOMY;
BHYTPEHHEN MOTHMBALIMH, BKIKOYAIOLIEH CTPEMIICHHUE
K  JOCTH)KCHUIO  LEIM U YCIeXy,  ONTHMM3M,

WHULUATUBHOCTb, YMEHHE JCHCTBOBATh, MUCXOAS W3 CBOUX
BO3MOXKHOCTEI;

SMIIATUH, BKJIIOYAIOIICH CIIOCOOHOCTh ITIOHMMAaTh
OMOLMOHAJIBHOE COCTOSIHUE NAPYIUX, YYUTBIBATH €0 IIpHU
OCYIIECTBIICHUU OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO H

CONEPEKUBAHUIO;
COLIMAJIBHBIX HAaBbIKOB, BKJIFOYAIOLIUX
CIOCOOHOCTh BBICTPANBaTh OTHOILEHHUS C JIPYTUMH

JTIOJIBMH, 3a00THUTHCS, MPOSBISATH HHTEPEC W pa3perarb
KOH(JIUKTBHI.

[MPEJJMETHBIE PE3YJIbTAThBI

K kxoHmy oOydenus B 1 cemecTpe mpeIMeTHbIE
pe3ynbTathl Ha 0a30BOM YpOBHE JOJDKHBI OTpaXkaTb
c(OPMHUPOBAHHOCTb Y O0YYAIOIIUXCSI YMEHHIA:

JEMOHCTPUpPOBaTh Ha MpUMEpax pojdb U MECTO
¢u3uku B GOPMHPOBAHNYU COBPEMEHHON HAayYHON KapTHHBI
MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJIOTUH, B
NPAaKTUYECKOH eATEIbHOCTH JIIOCH;

VUUTBHIBaTh TPAHUIBI TMPUMEHEHUS HM3yYCHHBIX
¢du3nyeckux Mojeneil: MarepuaibHas TOUKa, HHepIHaIbHas
cuctema oTcy€ra, aOCOJIIOTHO TBEPAOE TENO, WICAJIbHBII
ra3, MOJIEJIM CTPOCHMs ra3oB, XKHUJIKOCTEH M TBEPABIX Tel,
TOUYEYHBIN AIIEKTPHUYECKHUI 3apsi IPH peIIeHNH (PU3HIECKUX
3aja4;

pacrno3HaBaTh (U3WYECKUE SIBICHUS (IIPOLIECCHI) U
OOBSICHATH UX HAa OCHOBE 3aKOHOB MEXaHUKHU, MOJIEKYJIIPHO-
KMHETUYEeCKOW  TEeOpuHM  CTpPOEHUs  BeulecTBa U
NIEKTPOJIMHAMUKH: PAaBHOMEPHOE U PABHOYCKOPEHHOE
NpsIMOJIMHEHHOE JIBM)KEHUE, CBOOOJHOE TMajfieHhue Ted,
JBIDKEHUE 110 OKPY)KHOCTH, HHEpIHMs, B3auMoJeicTBUe
ten, auddysus, OpOyYHOBCKOE [BIDKCHHE, CTPOCHHUE
XKHUJIKOCTeH M TBEPIBIX Tel, U3MEHEHHE o0b&Ma Ten Ipu

TECTUPOBAHUE I10 TEME
YCTHBIN OIIPOC
KOHTpOJIbHAsI paboTa
JK3aMEH
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HarpeBaHWW  (OXJAXICHHWH),  TEIJIOBOE  pPaBHOBECHE,
UCTapeHue, KOHJCHCAIMs, IUIaBJICHUE, KPUCTAJUIM3ALus,
KWUIIEHUE, BJIAKHOCTh BO3/AYXa, OBBIIICHUE JABJICHHS Ta3a
IPY €r0 HarpeBaHUU B 3aKPBITOM COCYAE, CBSI3b MEXKIY
mapaMeTpamMM  COCTOSIHMSL ~Traza B H30Ipolieccax,
JIEKTPU3ALIUA TEN, B3aUMOJECHCTBUE 3aps10B;

ONKCHIBATH MEXaHHYECKOE JBUKEHHE, HCIOIb3Ys
¢u3nveckrue BETHMYMHBL KOOPAUHATA, MyTh, MEPEMEIICHUE,
CKOPOCTh, YCKOpEHHE, Macca Tela, CHJIa, UMITYJbC Tela,
KAHETHYECKasi ~ JHEeprusi,  NOTEHIMaJIbHAs  DHEPrus,
MeXaHu4yeckas paboTa, MeXaHUYecKas MOIIHOCTb, MpH
ONKCAaHUM TPABWIIBHO TPAKTOBATh (PU3UUYECKUH CMBICTT
UCIOJIB3YEMBIX BEJIMYUH, MX OOO3HAUEHHUS U EJAMHHIIBI,
HaXOJUTh (OPMYJIBI, CBS3BIBAIOIIUE JAAHHYIO (PU3UYECKYIO
BEJIMUMHY C IPYTUMH BEJIMYUHAMU;

OIMCHIBATh M3YUEHHBIE TEILJIOBBIE CBOMCTBA TEN M
TEIUIOBBIC SIBJICHMSI, MCIONb3yd (U3NYECKUE BEIMYUHBI:
JaBJ€HHUE Tras3a, TeMIleparypa, CpeaHsAs KHUHETUYecKas
SHEPTHUs Xa0THUYECKOTO JIBUKCHUS MOJIEKYJI,
CpeIHEKBaJIpaTUyHasi CKOPOCTh MOJEKYJ, KOJHMYECTBO
TEIUIOTHI, BHYTPEHHsISI HEPrusi, pabora rasa, KodpHuimeHt
MOJIE3HOTO JICHCTBHS TEIJIOBOTO JBUTATENS; IPU OMUCAHUH
IIPABWJIBHO TPAKTOBaTh (PU3NYECKUN CMBICI HCIOIb3YyEMbIX
BEJIMYMH, X 0003HAYCHHSI U SAUHUIIBI, HAXOAUTH (POPMYIIBI,
CBS3BIBAIOIME JAHHYIO (PU3MUECKYIO0 BEJIMYUHY C IPYTHMMHU
BEJIMYMHAM;

ONMCHIBATh HM3YUEHHBIE JJIEKTPUUYECKUE CBOMICTBa
BElleCTBA U DJIGKTpUYECKUE  SIBICHHS  (IIPOLIECCHI),
UCTIONB3Ysl (PU3NYECKUE BEIWYHMHBL: JICKTPUUYCCKUN 3apsil,
ANEKTPUYECKOE T0JIe, HAMPSKEHHOCTh TOJS, MOTEHIHAI,
Pa3HOCTh  MOTEHIMAJIOB; MpPU ONHUCAHUU TPABUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT HCHOJIB3YEMBIX BEJIWYMH,
uX OOO3HAYeHHWsS W €IUHUIBI, YKa3bIBaTh (OPMYIIHI,
CBSI3bIBAIOIME JAHHYIO (PU3UYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU;

aHAJTM3UPOBaTh (PU3NYECKHUE TNPOLECCHl U SIBIEHUS,
UCHONB3YS (DU3MYECKHE 3aKOHbl W IPUHLHUIBL:  3aKOH
BcemupHoro Tsarotenus, I, Il u 1l 3akonsr HetoToHa, 3aKoH
COXpaHEHMsSI MEXaHWYECKOW DSHEpPruu, 3aKOH COXpPaHEHHS
UMIYJIbCa, MNPUHLUI  CYNEpHO3ULUH  CWJI, MPUHLUI
paBHOIPABHUS UHEePIHATBHBIX CUCTEM oTCcuéra,
MOJIEKYJISIPHO-KUHETUYECKYIO TEOPHUIO CTPOEHUS BEILECTBA,
ra3oBbI€ 3aKOHBI, CBA3b CpEIHEH KHHETUYECKOW JHEPruu
TEIUVIOBOTO  JIBUXKEHHUS ~ MOJIEKYl ¢ aOCONMIOTHOH
TeMIepaTypor, TEpPBbIA 3aKOH TEPMOIAWHAMHUKH, 3aKOH
COXpaHEHMsI BIIEKTPUUYECKOro 3apsana, 3akoH Kynona, mpu
TOM pa3inuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BBIpAXXEHHE U ycJoBUSA  (TPaHUIBL,
00yacT) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPHUHIIMIIBI ASUCTBUS MAIlUH,
npuOOpOB U TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUS
ux 0€e301aCHOTO MCIOJIb30BaHMsI B TOBCETHEBHOM JKHU3HU;
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BBITIOJIHATh ~ OKCIIEPUMEHTHI 110 WCCIICIOBAHHIO
¢u3nUecKux SBICHUA W TPOLECCOB C HCIOIb30BAaHUEM
OpsSMBIX, M  KOCBEHHBIX  HM3MEPEHHI, TIpU  ITOM
dbopMynupoBaTh TpoOiieMy/3aady W TUIOTE3y y4eOHOTO
IKCIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO
00OpyIOBaHUs, TPOBOAUTH OMNBIT M  (QOPMYIUPOBATH
BBIBOJIBI;

OCYIIECTBIISITh MPSIMBIE W KOCBEHHBIE HM3MEPEHUS
(U3NYECKUX BEIUYWH, MPH 3TOM BBIOUPATh ONTHMAIbHBIN
croco0 HM3MEpeHUs M HCIOIb30BaTh H3BECTHBIC METOJbI
OIICHKH IMOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBAaTh 3aBHCUMOCTH MEXNY (U3HUECKUMH
BEJIMYMHAMHU C WCIOJIH30BAHUEM TIPSMBIX M3MEPEHHI, TPU
TOM KOHCTPYUPOBATh YCTaHOBKY, ¢duKkcupoBatb
pe3ysbTaThl  MOJYYCHHOH  3aBUCHMOCTH  (DU3UYCCKHX
BEJIMYMH B BUJE TAaOMUI] U I'padUKOB, JI€JaTh BBIBOABI 110
pe3ysbTaTaM HCCIICIOBAHUS;

coOmogaTh TmpaBuia 0e30MacHOro Tpyda IpH
NPOBEJICHUN  HUCCIENOBAaHMA B paMKax  y4eOHOTO

IKCIIEPUMEHTA, y4eOHO-UCCIIEA0BATEILCKOM u
MIPOSKTHOMN JESTSIILHOCTH c WCTIOJIb30BaHUEM
U3MEPUTEITBHBIX YCTPOKCTB u 12a00paTOPHOTO
000pyI0BaHNS;

pemars pacy€THBIE 3aJauud  C SBHO 33JaHHOMU
bu3nyecKoil MOJENbl0, UCHOB3YSl (PU3NYECKHE 3aKOHBI U
HNPUHIUIBI, HA OCHOBE aHaJIM3a yCJIOBUS 33Jjaul BEIOUpPATh

¢u3nvecKyro  MOJeNnb, BBIACHATH  (DU3HUYECKHE
BEJIMYMHBI U (OPMYINbI, HEOOXOAMMBbIE A €€ pelIeHus,
IIPOBOAMTDH PAacUEThl U OLIEHUBATH PEAIbHOCTh IOJYyYEHHOTO
3HA4YEeHUA(PU3NIECKON BEIINUHHBI,

pelmath  KauecTBEHHBbIE  3a/Jayd:  BbICTpAaUBaTh
JIOTUYECKH HENPOTHUBOPEUYMBYIO LENOUYKY PACCYKICHHM C
OMoOpol Ha H3Y4YCHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3nueckue sIBICHUS;

UCIOJIb30BaTh IpPU  pEIIeHWH Y4eOHBIX 3aaay
COBpPEMEHHbIE MH(OPMALIMOHHBIE TEXHOJIOTHU JJIsl OMUCKA,
CTPYKTYpUPOBAHHUS, MHTEPIpPETALUd M MPECTaBICHUS
y4eOHOM M HayYHO-TIOMYJIAPHOM MH(OPMALIUH, TOTY4EHHON
U3 pPa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHAJIU3UPOBATh
NoJy4aeMyro HH(opMaIuio;

NPUBOJIUTH  TIPUMEPHl BKJIaJa POCCUMCKUX U
3apyOeKHBIX  Y4EHBIX-(M3UKOB B  pa3BUTHE  HAYyKH,
OO0BSICHEHHE MPOLECCOB OKPYKAIOLIETO MHpa, B Pa3BUTHE
TEXHUKHU UTEXHOJIOTUM;

UCIIOJIb30BaTh TEOPETUYECKHE 3HaHUs MO (usnke
B TIOBCEIHEBHOH JXKM3HU i oOecreueHus 0e30MacHOCTH
npu  oOpamieHMM ¢ npudbopamMHM M TEXHUYECKUMH
YCTPOMCTBaMHM, JUIl COXPAHEHUS 3JI0POBbS M COOIOACHUS
HOPM 3KOJIOTUYECKOT 0 TIOBEICHUS B OKPYXKAIOIIEH Cpeie;

paboTaTte B TpyIIe C BBINOJHEHHEM Pa3IHYHBIX
COLIMANIBHBIX  POJIeHl, IUIaHUpOBaTh paboTy  TIpYMIbI,
palMOHATIBHO paclpeiessiTh 00sS3aHHOCTH U IIAHUPOBATH
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NEeSTEIbHOCTh B HECTAHIAPTHBIX CUTYallUsSX, aJeKBAaTHO
OIICHMBATh BKJAJ KaXJOr0 M3 YYaCTHUKOB TPYIIBI B
peleHre paccMaTpuBaeMoi IPOOIIEMBI.

K koHmy oOydyeHuss BO 2 cemMecTpe IpEAMETHBIC
pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpPaXKaTh
c(hOpMHUPOBAHHOCTH y O0YYAIOUINXCS YMEHUM:

JEMOHCTPUPOBaTh Ha MpPUMEpax poOJdb U MECTO
¢busuku B GOPMUPOBAHUYU COBPEMEHHON HAYYHON KapTHUHBI
MHpa, B Pa3BUTUU COBPEMEHHOM TEXHMKU U TEXHOJIOTWM, B
MIPAaKTUYECKOW JIESTENIBHOCTU JIFOAEH, UEIOCTHOCTh U
€IMHCTBO (PM3NYECKON KapTUHBI MHPA;

YUYUTBIBATh TPAHUIBI NPUMEHEHUS HU3YyYEHHBIX
¢u3nUecKUX MOJETCH: TOYCUHBIH 3IEKTPUUECKUN 3aps,
Jy4 CBETa, TOYEUYHBIA HCTOYHUK CBETA, sJI€pHAs MOJEIb
aToOMa, HYKJIOHHAas MOJIElb aTOMHOIO sjipa IPHU pPELIEHUHU
buznueckux 3aaay;

pacrio3HaBath (pu3muecKue sSBICHHS (NPOIECCHI) U
OOBSACHATP MX HAa OCHOBE 3aKOHOB JJIEKTPOAMHAMHUKH U
KBaHTOBOM  (pM3MKHU:  dIEKTpUuYecKas  IPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JeHCTBUS
TOKa, B3aUMOJICCTBUE MArHUTOB, 3JIEKTPOMAarHUTHas
UHAYKLNS, JOEHCTBUE MAarHUTHOIO IOJII HA MPOBOJHUK C
TOKOM U  JBIDKYIIMICS  3apsll, 3JIEKTPOMArHUTHBIE
KoJIeOaHUsT W BOJIHBI, MPSIMOJIMHEHHOE pPacIpOCTpaHEHUE
CBETa, OTpa)KeHHWe, MpeJoMiieHue, uHTepdepeHIus,
Tudpaknus € TOJSApU3alMs CBETa, IHCIEPCHS CBETA,
dotoanekrpuueckuii  dpdext (portorddekr), cBeTOBOE
JlaBJI€HHE, BO3HUKHOBEHHUE JIMHEHYaTOro CIEKTpa aroma
BOJOpOAA, €CTECTBEHHAs u HCKYCCTBEHHAas
PaaMOaKTUBHOCTH;

ONMCHIBATh  W3YYEHHBIE  CBOMICTBAa  BelIECTBA
(37eKTpUUecKre, MarHUTHbIE, ONITUYECKUE, AIEKTPUUECKYIO
IPOBOJUMOCTh PA3JIMYHBIX Cpell) U 3JIEKTPOMarHuTHBIE
sBJICHHS (TIPOLIECCHI), MCTOJB3yd (U3UYECKUE BEIUYUHBI:
IEKTPUYECKUN  3apsAl, CHJIA TOKa, JJIEKTPUUYECKOE
HaIpsDKEHUE, DJIEKTPUYECKOE CONPOTUBJIEHHME, Pa3HOCTb
NOTEHIMAJIOB, DJEKTPOABWXKYIIasg cuia, paboTa TOKa,
WHIYKIMS MarHUTHOTO MOJis, cuiia AMriepa, cuna Jlopenua,
WHAYKTUBHOCTh KAaTyIIKH, DJHEPrus JJIEKTPUYECKOTO W
MarHUTHOTO IIOJIeH, NEepuoJ M YacToTa KoJeOaHWl B
KosiebaTenbHOM KOHTYpeE, 3apsi/l U CHUja TOKa B Ipoliecce
FapMOHUYECKHUX AJIEKTPOMAarHUTHBIX KojeOaHui, GoKycHOe
paccTosiHME W ONTHYECKas CHJa JIMH3BL, NP ONHCAaHUU
MPAaBWJIBHO TPAKTOBaTh (PM3MUYECKUN CMBICT HCIOIb3yEMbIX
BEIMYMH, UX OO0O3HAYeHHUs W EJUHULBI, YKa3bIBaTh
(bopMyIibl, CBS3bIBAIOLINE TaHHYIO (PU3HUECKYIO BETUUHHY C
JIPYTUMU BETMYUHAMU;

OMHCHIBATh HU3YUEHHBIE KBAaHTOBBIE SIBJICHUS U
IPOIIECChl, UCMONb3Yys (PU3NYECKHE BEIMUYMHBI: CKOPOCTH
AIIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETa,
SHEPIUs U UMITYJIbC (POTOHA, MEPHOJ] MOTypaclaaa, SHEPrHs
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CBSI3U QTOMHBIX SI/I€p, IPH ONUCAHNUU IPABUIIBHO TPAKTOBATh
¢u3nUeckuif  CMBIC  HCIOJIB3YeMbIX  BEJIWYHMH,  HX
o0O3HaueHWsT U  eIUHMIBI,  yKa3blBaTb  (OPMYIIbI,
CBSI3BIBAIOIME JAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HAUEHUE (PU3NUECKOM BETMUNHBI;

aHATM3UPOBaTh (PU3NYECKHUE MPOLECCHl U SIBICHUS,
UCTONb3Yysl (PU3NYECKHE 3aKOHBI M MPUHIMIBL: 3aKkoH OMa,
3aKOHBI IIOCJIEA0BATENBHOIO U MAPAJUIEIBHOTO COEUHEHUS
IPOBOJHHUKOB, 3aKOH Jxoyna—Jlenna, 3aKOH
AJIEKTPOMATHUTHOM HWHAYKIUHU, 3aKOH IPSMOJIMHEHHOTO
pacIpoCTpaHEHUs CBETA, 3aKOHBI OTPAXKEHUs CBETA, 3aKOHbI
IPEJOMJIEHUSI  CBETA, YypaBHEHHME  OUHINTEHHA UL
doToadpdexra, 3aKOH COXpPaHEHHS DHEPrUU, 3aKOH
COXpPaHEHHSI UMITYJIbCA, 3aKOH COXPAHEHUS JIEKTPHUECKOTO
3apsi/ia, 3aKOH COXPAHEHUS MacCOBOIO YHUCIIA, MOCTYJAThl
bopa, 3aKoH paMOaKTUBHOIO pacmajaa,ipu 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €r0 MaTeMaTU4ecKoe
BbIpaXKEHHE u yCIIOBUS (rpaHu1Ibl, o0nacTh)
NPUMEHUMOCTH;

ONpeNIeJIATh HalpaBJIEHUE  BEKTOpAa  MHAYKIHH
MarHUTHOTO TIOJII TPOBOJHHMKAC TOKOM, CHJIBI AMIepa U
cuiibl JIopeHia;

CTPOUTb U ONMCHIBATH M300paK€HUE, CO3/1aBaEMOE
TUIOCKHAM 3€PKAJIOM, TOHKOU JIMH30M;

BBITIOJIHATh  OKCIEPUMEHTHI 110  HCCIIEIOBAHHIO
(Gu3nUecKux SBIEHUH U TPOLECCOB C HCIOJIb30BaHUEM
OpsSAMBIX, ©  KOCBEHHBIX  W3MEPEHHH: TpU  ITOM
dbopmynupoBath mpobieMy/3afady W TUIOTE3y y4eOHOro
IKCIEpUMEHTa, OOMpPaTh YCTAHOBKY W3 NPEIIOKEHHOTO
0o0OpyIOBaHUs, TPOBOJUTH ONBIT U  (OPMYJIUPOBATH
BBIBOJIBI;

OCYILIECTBIIATh MpPSIMBIE U KOCBEHHBIE H3MEpPEHUS
(GU3NUeCKUX BEITMYWH, MPH 3TOM BBIOMPATh ONTHMAIHHBIN
croco0 HM3MEpeHUs M MCIOJb30BaTh H3BECTHBIE METOJbI
OILICHKH MTOIPEIIHOCTEN U3MEPEHN;

UCCIIeIoBaTh 3aBUCHUMOCTH (PU3MUECKUX BEIHYUH C
UCTIONIB30BAaHUEM  TPSIMBIX  U3MEPEHHWIl: TpH  ATOM
KOHCTPYUpPOBaTh YCTaHOBKY, (UKCUPOBATh Ppe3yJbTaThl
MIOJTyYEHHOW 3aBUCHUMOCTH (U3UYECKUX BEIWYMH B BUJC
Tabmui, U TpaduKoB, JeNaTb BBIBOJBI IO pe3yibTaTaM
UCCJIEJIOBAHMUS,

coOmogaTh IMpaBuia 0Oe30MacHOro Tpyda IpH
NPOBEICHUN  WUCCIENOBAaHMA B paMKax  yd4eOHOro

IKCIIEPUMEHTA, yueOHO-UCCIIeIOBATENBCKOMN u
MIPOEKTHOMN JESITSIIbHOCTH c WCTIOJIb30BaHUEM
U3MEPUTENBHBIX YCTPOUCTB u nabopaTopHOTO
000pyI0BaHNS;

pemare pacy€THBIE 3aJaud C SABHO 3aJaHHOM
buznyecKkoil MoJebI0, UCMOJNIBb3YS (U3NYECKUE 3aKOHBI U
NPUHIUIBI, HA OCHOBE aHalIM3a YCIIOBHS 3a7auydl BbIOMPATh
(bu3nYecKy0 MOJeNb, BBIACIATh (pU3HUecKUe BEIUYHUHBI U
dopmynbl, HeoOXonuMmble Al €€ pelieHHs, MPOBOIUTH
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pacuéThl ¥ OICHUBATh PEATLHOCTH MOJYYEHHOTO 3HAYCHHS
(bU3UYECKON BETMYNHBL;

pelmath  KauecTBEHHBIE  3a/ayd:  BBICTpAauBaTh
JIOTHYECKH HETMPOTUBOPEUMBYIO LENOYKY PACCYX ICHUH C
OMoOpold Ha H3y4YCHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
buznyecKue SBICHHUS,

UCIOJIb30BAaTh MPU  pEIIeHWH Y4eOHBIX 3aaay
COBpPEMEHHbIE MH(OPMALMOHHBIE TEXHOJOTHH JJIsl TTOUCKA,
CTPYKTYpUPOBAaHUS, HMHTEPIpPETALUd U MPEICTaBICHUS
y4eOHOM ¥ HAYYHO-TIOMYJIIPHOM MH(OPMAINH, TTOITy4eHHON
U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH AaHAIU3UPOBATH
MOJTy4aeMyr0 HHPOPMAIIHIO;

OOBSCHATH MPUHIUIBI AEHCTBUS MAIllMH, MPUOOPOB
U TEXHWYECKHX YCTPOWCTB, pa3M4aTh YCJIOBUS HX
0€30MMacHOr0 UCIOIb30BaHUS B IOBCEAHEBHON KHU3HU;

MPUBOJIUTL  TPUMEPHl BKJIQJa POCCHICKUX U
3apyOeXHbIX YUYEHBIX-(U3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHE TPOIIECCOB OKPYKAIOUIETO MHpA, B Pa3BUTHE
TEXHUKUHU TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUYECKHEe 3HaHUsA MO (usmKe
B IIOBCEJHEBHOM XHU3HU UId oOecreueHus: O0e30MacHOCTH
npu  oOpamieHMM C [OpudbopaMH M TEXHUYECKUMH
YCTPOMCTBaMH, Ui COXPAHEHUS 3[I0POBbS M COOJIOACHUS
HOPM IKOJIOTUYECKOTO MOBEICHUS B OKPYKAIOILEH cpelie;

paboTaTte B TpyIIe C BBIIOJHEHHEM Pa3IHYHBIX
COLIMANIBHBIX  POJIEH, TJIaHUPOBaTh pabOTy  TPYIIHI,
palMoOHAIFHO pacHpeAesTh O0S3aHHOCTH WM IUIAHHUPOBATH
NEeSTENIbHOCTh B HECTAHIAPTHBIX CUTYallUsSX, aJeKBAaTHO
OIICHWBATh BKJAQJ KaXJOr0 M3 YYaCTHUKOB TPYIIBI B
peleHne paccMaTpuBaeMoi IPOOIIEMBI.
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JIUCT AKTYAJIN3AIIUN
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