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1. O0mas xapakTepucTHKA NPUMEPHOI padoueil MPporpamMmbl
0011e00pa3oBaTe/bHON JUCHUNIMHBI “Pu3nka”

1.1. MecTo THCHUIIMHBI B CTPYKTYpe OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl
Oo6meoOpa3oBatenbHas aucuuinHa — «Dus3mka»  ABISETCS  00S3aTEIBHOM  YaCThIO

0011e00pa3oBaTenbHOrO UKIAa 00pa3oBareabHON mporpammsel B coorBeTcTBuM ¢ @I'OC CIIO

no crnermanbHocTH 38.02.08 “Toprosoe aemno”.

1.2.lleau u njiaHUpyeMble pe3yJIbTAThbl 0CBOCHHUS JMCLHHIIJIMHbI:

1.2.1. lleau OUCIUTLIMHBL:
CogepxanHrie porpaMMbl 00111e00pa30BaTEILHON TUCIUILTNHBI «DU3MKa» HAMPABJICHO Ha

JOCTHKEHUE CICAYIOLIUX LIEJICH

- hopmupoBanue y 00ydJarOImUXCs YBEPECHHOCTH B IIEHHOCTH O0Opa3oBaHUS, 3HAYUMOCTH
GU3MYEeCKUX  3HAHUN Ui  COBPEMEHHOTO  KBaTU(UIIMPOBAHHOTO  CHEIHUAINCTa  TPHU
OCYIIIECTBIICHUU €T0 MPOPECCHOHATBHON ACSITEITLHOCTH;

- opmupoBaHUE €CTECTBEHHO-HAYYHON TPAMOTHOCTH;

- OBJIAZICHUE CHENU(PUUECKOW CHUCTEeMON (M3NYECKUX TOHATUH, TEPMHUHOJIOTHHA U
CUMBOJINKOM;

- OCBOCHHE OCHOBHBIX (DM3MUYECKUX TCOPHIA, 3aKOHOB, 3aKOHOMEPHOCTEH;

- OBJIaJICHUE OCHOBHBIMH METOJAaMHU HAyYHOTO MO3HAHUS MPHUPOJIbI, UCIOIb3YEMBIMHU B
¢usuke (HAONIONEHWE, ONMUCAaHWE, W3MEPEHHWE, BBIABMKCHHE THIIOTE3, IPOBEICHHE
IKCIIEPUMEHTA);

- OBJIAJICHUE YMEHUSIMH 00padaThiBaTh JAHHBIC HKCIIEPUMEHTA, OOBSCHATH MOJYUYCHHBIC
pe3yJIbTAThI, YCTAHABIMBATh 3aBUCHMOCTH MEXKIY (PU3NYCCKUMU BEIIMUYMHAMH B HAOJIIOJacMOM
SIBJICHUU, JIeJIaTh BHIBOJBI;

- popMUpOBaHUE YMEHUS pemiaTh PU3NYECKUEe 3a1a4n Pa3HbIX YPOBHEH CIIOKHOCTH;

- pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, NHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B TIpollecce MPUOOPETEHNs 3HAHUI C MCIIOIH30BAHUEM PA3TUYHBIX UCTOYHUKOB MH(POPMALIUU U
COBPEMEHHBIX HMH(POPMAIMOHHBIX TEXHOJIOTHH; yMEHHH (opMyaupoBaTh U 0OOCHOBBIBATH
COOCTBEHHYIO TO3MIIMIO 10 OTHOIICHHUIO K (M3UYecKor MH(MOpMAIUK, TOJIydaeMOl U3 pa3HBIX
HCTOYHUKOB;

- BOCHHUTAaHHME YYBCTBA FOPAOCTH 32 POCCUICKYIO PU3NYECKYIO HAYKY.

OcBoenue kypca «@Pu3uka» npearnonaraeT peueHue CIeayoImxX 3a1ay:

- npuoOpeTeHre 3HaHU O (PyHAaMEHTaIbHBIX (PU3MUYECKUX 3aKOHaX, JIeXKAallluX B OCHOBE
COBPEMEHHOM (M3MYECKON KapTHHBI MHUpa, MPUHIUIOB ACHCTBUS TEXHUYECKUX YCTPOWCTB U
IIPOU3BOJICTBEHHBIX MPOIIECCOB, O HANOO0JIee BaXKHBIX OTKPBITUAX B 001acTH (DU3HUKH, OKAa3aBIINX
ONpENENAIOIIEE BIUSIHUE HA PA3BUTHE TEXHUKU U TEXHOJIOTUU;

- MOHMMaHHE (U3UYECKON CYIIHOCTH SBJIEHUH, MPOSBIAIOMINUXCS IMPOU3BOJICTBEHHOM
JIeATEIbHOCTH;

- OCBOEHHE CII0OCOOOB UCIOJB30BaHUS (PU3UUECKUX 3HAHUM [ MPaKTUYECKUX H

HpO(l)eCCI/IOHaJ'II)HI)IX 3aJgad, 00BICHEHUS SIBJICHUI IMPONU3BOJACTBCHHBIX W TCXHOJOTHMYCCKHUX



IPOIIECCOB, MPUHIMIIOB TEXHUYECKUX IMPUOOPOB M YCTPOMCTB, obecriedeHus: 0€30mMacHOCTH
IIPOM3BOJICTBA U OXPAHBI IPUPOIBL;

- ¢opMHpOBaHME yMEHUH pemars y4eOHO-TIPaKTHUYECKUE 3a4aud  (PU3HUYEcKOoro
coJiepKaHus ¢ y4€ToM npoeCCHOHATBLHON HANIPaBIEHHOCTH;

- MOJITOTOBKA OOYYAIONIMXCS K YCHEIIHOMY OCBOCHHIO JHCUMIUIMH M MOAYJeH
npoeCCHOHATBHOTO IHMKJIA: (OPMUPOBAHME Yy HHUX YMEHUH M ONbITa JESITEIbHOCTH,
XapaKTePHBIX JUIS Mpodeccrii / JOMKHOCTEH CITy>KalluX WIW CIEIUATBHOCTCH, MOTy4aeMbIX B
npodecCOHATBHBIX 00pPa30BaTEIbHBIX OPraHU3aAINAX;

- IOATOTOBKA K (OPMHPOBAHUIO OOIIMX KOMIIETCHIMH OyAyIlero Crenuaiucra:
caMo00pa3oBaHMsl, KOMMYHUKAIMHM, TWPOSBICHUS TI'PaXIaHCKO-MATPUOTUYECKON TO3UIIHH,
COTPYAHHUYECTBA, MPHUHATHA pEIICHHWA B CTAaHIAPTHOM W HECTAHAAPTHOM CUTyalusx,
OPOCKTHPOBAHUS, TPOBEACHUS (UIUUECKUX HU3MEpeHUl, SPPEeKTUBHOrO H OE30M1aCHOTO
UCTIOJIb30BAaHUS PA3IUYHBIX TEXHHUECKUX YCTPOMCTB, COOIIOACHUS MPaBWII OXPaHbl TpyJa MpU
pabote ¢ puzmueckumu mpudopamMu U 000PYAOBAHUEM.

OcobeHHOCTh (POPMUPOBAHMSI COBOKYITHOCTH 33734y HM3y4eHHS (PHU3UKH /IS CHCTEMBI
CpeaHero mnpogecCHOHATBHOrO O0pa30BaHMS 3aKIOYAeTCs B HEOOXOAMMOCTH pealHn3aluu
npoeCCHOHATBPHON HANpPaBICHHOCTH peIIaeMbIX 3amad, ydéra ocoOeHHocTell cdepsl
JeSITEIbBHOCTH OyIyIMX CIIELUaIUCTOB.

B pe3ynbrare ocBOCHUS AUCITUTUTMHBI 00YJAIOUTUICS H0JIKEeH 3HATh:

- CMBIC/T MOHATHI: (U3MYECKOE SBJIEHME, THUIOTE3d, 3aKOH, TEOpHUs, BEILIECTBO,
B3aUMOJICHICTBHE, DJIEKTPOMAarHUTHOE TI0J€, BOJIHA, (OTOH, aTOM, AaTrOMHOE Spo,
VMOHU3UPYIOLINE U3JTyUYEHUS;

- CMBICT (M3WYECKUX BEIUYMH: CKOPOCTh, YCKOPEHHE, Macca, CHjia, MUMITYJIbC, padoTa,
MEXaHMYeCKass dSHEprus, BHYTPEHHSAS DSHeprus, aOcoJIlOTHas TeMIleparypa, CpemHssa
KMHETUYeCKasi JHEPI'Hsl YaCTHI] BEIIECTBA, KOJIMUYECTBO TEIJIOTHI, 3JIEMEHTAPHBIN ANEKTPUUECKU I
3apsn;

- CMbICNT  (DU3MYECKUX 3aKOHOB KJACCMYECKOM MEXaHWMKH, BCEMHMPHOTO TITOTEHMS,
COXpaHEHMsI  DHEPIUM, UMIyJbCa U  JJIEKTPUYECKOro  3apsijia,  TEePMOJAMHAMUKH,
AJIEKTPOMAarHUTHOW MHAYKIMH, (oToddDeKTa;

- BKJIQJl POCCHUMCKMX U 3apyOeXHBIX YYEHbBIX, OKa3aBUIMX HauOoJsblliee BIUSHUE Ha
pa3BuUTHE (DU3HKHY;

B pe3ynbrare ocBOE€HUS AUCHUIUIMHBI 00yUYaIOUIUIICS 10JIKEeH YMeTh!

- IPOBOJUTH HAOIIOACHHUS, IUTAHUPOBATH U BBIMOJIHATH SKCIIEPUMEHTHI,

- BBIJIBUTATh T'MIIOTE3bI U CTPOUTH MOJIENH,

- IPUMEHATh TMOJIyUEHHBbIE 3HaHUS 10 (u3uke Ui OOBSACHEHUS Pa3HOOOpPa3HBIX
(U3UYECKUX SIBJICHUH M CBOMCTB BEIIIECTB;

- IPAaKTUYECKH UCTIONIb30BaTh (PU3NUECKHE 3HAHMUS,

- OLIEHUBATh JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHON MH(OpMaIUy;

- HCIIOJIb30BAaTh NPUOOpPETEHHbIE 3HAHMSI U YMEHHS JUIsl pEIleHUs MPaKTUYECKUX 3aj]ad
MOBCETHEBHON JKW3HH, oOecredeHus Oe30MacHOCTH COOCTBEHHOW JKW3HH, PAIMOHAIBLHOTO
MIPUPOJIONIOIB30BAHUS M OXPaHbl OKPYXKAIOIIeH cpebl.

- ONUCHIBAaTh M OOBICHATH (DU3UYECKUE SIBICHHUS U CBOMCTBA TEJ: CBOWCTBAa Ta30B,

)KI/I)]KOCT@f/i n TBEPABIX TCI, SJICKTPOMAariuTHYIO HHIAYKOUWIO, pacrnpoCTpaHCHUC
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SJICKTPOMArdMuTHBIX BOJIH; BOJIHOBBLIC CBOMCTBA CBCTA; U3JTYUCHUC U ITOTJIOIICHUC CBCTA ATOMOM;
dororddexr;

- OTJIMYATh T'UIIOTE3bI OT HAYYHBIX TGOpI/IfI;

- ACJIaTh BbIBOAbI HAa OCHOBEC SKCIICPHUMCHTAJIbHBIX JaHHBIX]

- OPpUBOAWUTL MNPUMCPHBI, IMOKA3BIBAOIUC, YTO: Ha6JIIOI[eHI/I$I U OKCIICPUMCHT SABJIAIOTCSA
OCHOBOM JJIA  BBIABHMXKCHHA THUIIOTE3 H Teopnﬁ, MO3BOJIAIOT HPOBCPUTH HCTHUHHOCTDH
TCOPCTUUCCKHUX BBIBOJOB, (1)I/ISI/II-ICCK3,SI TCOpHUA OacT BO3MOXHOCTH 06'I>SICHSITB HU3BCCTHBLIC
SABJICHUS NPUPOALI U HAYYHBIC (baKTBI, MMpEACKAa3bIBaATh €€ HCU3BCCTHLIC SABJICHUSA,

- IPUBOANTH TPUMEPHI MPAKTUYECKOTO HCIOIB30BaHUS (PU3MUYECKUX 3HAHUU: 3aKOHOB
MCXaHUKH, TCPMOAMHAMHUKU W  IJCKTPOAMHAMHUKH B OSHCPICTUKEC;, PA3JIMYHBIX BHIO0B
AIIEKTPOMArHUTHBIX M3ITyYCHUN JUIS Pa3BUTHS Paauo U TEIEKOMMYHUKALUN, KBAHTOBOM (PU3UKU
B CO3JIaHHH SIZICPHON PHEPTeTHKH, Ja3epOB;

- BOCIIpUHUMAaTb W Ha OCHOBC IIOJYYCHHBIX 3HAaHUH CaMOCTOSITEIBHO OLICHUBAThH
uHpopManuio, coxaepxamyrocs B coobmenusx CMU, HWHrepHere, Hay4YHO-TIOMYJISAPHBIX
CTaTbiaX.

- IPUMCHATH NIOJTYUCHHBIC 3HAHUA JJIA PpCLIICHUSA (1)I/I3I/I‘-ICCKI/IX 3ajaay,

- OIpeNeNATh XapakTep (U3MUYECKOro Imporecca o rpaduky, Ttadmmie, (opmyne*;
U3MEPATh Pl (PU3MYECKHX BEIMYMH, MPEACTABISAS pPE3YyNbTaThl HW3MEPEHUH C Y4eTOM HX

IIOTPEUIHOCTEM.

1.2.2 Ilnanupyembie pe3yJbTaThl 0CBOCHHS 0011e00pa30BaTeIbHOI JHCHMIIMHBI B
coorBercTBuH ¢ PI'OC CI10
Ocoboe 3HaueHNe JUCIUIUTMHA UMEET Ipu popmupoBanuu u pa3sutun OK.

KO,I[ N HAUMCHOBAHUC HHaHI/IpyeMLIG pe3yiabTaThl OCBOCHUA TUCHUIITIMHBI

(bopMUpyeMbIX

KOMIIETEHITU I O6mme * JuctunimHapHbie 2

OK 01. Beibupats
CIOCOOBI peLICHUS

ITP6 1. CpopmupoBaHHOCTH
IIPEJICTaBICHUH O poJIn
U MecTe (PU3UKU U

JImgyHOCTHBIC PE3YIbTATHI JOJI?KHBI

OTpaxxaTb B YaCTH TPYyAOBOI'O

3a1a4 BOCIIUTAHUA. o
. aCTPOHOMHUHU B COBPEMEHHOMU
II HNOHAJIbHOU - TOTOBHOCTBb K T HaHU o
podeccronanbHO OTOBHOC PYILY, OCOSHAHHME | ooumoif kapTHHE MDA, O

MIPUMEHUTEIBHO K
pa3IuYHBIM

KOHTCKCTaM

TPYIOJTIOOHE;
- TOTOBHOCTh K aKTUBHOU

JACATCIIBHOCTH TEXHOJIOTHYECKON 1

¢buzuku
B Pa3BUTUU €CTECTBEHHBIX
HayK, TEXHUKU U

COBPEMEHHBIX TEXHOJIOTUH,
0 BKJIQJIE POCCUMCKHX U
3apyOEKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH;
MOHUMaHHEe (PU3NIECKON

COLIMAIbHOW HAIIPABICEHHOCTH,
CIOCOOHOCTh MHULIMHPOBATD,

IJIAaHUPOBATE U CAMOCTOATCIIBHO

BBITIOJHATD TaKYIO JCATCIBbHOCTD,

1 O6ume pesynbrarel cOPMYIIMPOBAaHBI B COOTBETCTBMHM C JIMYHOCTHBIMM M METAIPEIMETHBIMU PE3YJILTATAMH
dI'OC COO, B popMupoOBaHUU KOTOPHIX YIaCTBYET 00II€00pa3oBaTeIbHAas JTUCITUTLINHA.
2 JlucuMniIMHAPHBIE PE3yNbTaThl COPMYJIUPOBAHBI M HPOHYMEPOBAHBI B COOTBETCTBHU C TPEOOBAHUAMH K
MpeaMeTHBIM pesyibraTaM 6azoBoro yposas (ITP6) ®I'OC COO (Ilpukaz Munobpuayku Poccrm ot 17.05.2012 Ne
413 (pemakmus ot 27.12.2023 r.).
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- HHTEPEC K pa3InuHbIM chepam
poeCCUOHATHLHOMN I TETFHOCTH,

- TOTOBHOCTh M CHOCOOHOCTH K

00pa30BaHUIO U CaMOOOPa30BaHUIO

Ha MIPOTSHKCHUH BCEH KU3HH;
MerarpeqMeTHbIE PE3yNIbTaThl

JIOJDKHBI OTPaXKaTh:

OBnazeHne yHUBEpPCAIbHBIMU

y4eOHBIMHU TO3HABATEIbHBIMU
JCUCTBUSMU:

a) 0a30BbIC JJOTMYECKHUE ICHCTBUS:
- CAaMOCTOATENIBHO (POPMYTUPOBATH
U aKTyaJu3UpOBATh MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHEE;
- YCTAQHABIIMBATh CYLIECTBEHHBIN
MIPU3HAK WJIK OCHOBAHUE IS
CpaBHEHUs, KJIacCu(PpUKauu u
0000111eHN;

- ONPENENATH eI ACATEILHOCTH,
3a/1a4 MapameTpbl U KaTErOpuu U3
JOCTHKCHHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B
paccMaTpUBaEeMbIX SBJICHUSX;

0) 0a30BbBIC UCCIICIOBATEIIbCKUE
NEeNCTBU:

- BIIQJIeTh HaBBIKAaMU y4eOHO-
HCCIIEIOBATENILCKON U IMIPOEKTHOMN
JIeSITEILHOCTH, HaBBIKAMU
paszpelrieHus mpoodseM;

- BBISBJISIT IPUYUHHO-
CIICICTBCHHEIC CBSI3U U
aKTyaJIM3UpoOBaTh 3a/1auy,
BBIJIBUTATh TUIIOTE3Y €€ PELICHNUs,
HaxOJIUTh ApPIYMEHTHI AJIs
JI0Ka3aTelIbCTBA CBOMX
YTBEPKJI€HUH, 3a7]aBaTh
napameTpbl U KpUTEPUU PEILICHNUS;
- AaHAJIM3UPOBATh MOJYYECHHbIE B
XO0JIe PelIeHUs 3a]]a4H Pe3ybTaThl,
KPUTUYECKH OLIEHUBATh MX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh
M3MEHEHUE B HOBBIX YCIIOBHSIX;

- YMETb MIEPEHOCUTH 3HAHUSI B

CYIIIHOCTH HaOJIIOJaeMBbIX
SABJICHUM MUKPOMUDA,
MaKpOMHpa U METaMHpa;
IIOHUMAaHUE POJIU
aCTPOHOMUU

B IIPAKTHUYECKOU
JESITEIbHOCTH YeJIOBEKa U
JlaJIbHEHIIEM Hay4HO-
TEXHUYECKOM Pa3BUTHH,
ponu pU3NKH

B (hOpMHUPOBAHHUH KPYT030pa
U QYHKIIMOHATBHOM
IPaMOTHOCTH 4YeJIoBeKa JIJIst
pEeLIeHUs] TPAKTUYECKUX
3ajauy;

I1P6 2. CpopMUpOBaHHOCTH
YMEHHH pacrno3HaBaTh
(busznvecKue BICHUS
(mpouiecchl) U OOBSACHATH
UX Ha OCHOBE U3YYEHHBIX
3aKOHOB, PAaBHOMEPHOE

Y PaBHOYCKOPEHHOE
IPSIMOJIMHENHOE IBHXKEHUE,
CcBOOOJHOE Ta/IeHUE Tell,
JIBUYKEHHE 110 OKPY>KHOCTH,
WHEpLHUS, B3aUMOJICHCTBHE
TEJ, K0Jae0aTelIbHOe
JBUKEHHE, PE30HAHC,
BOJIHOBOE JIBUKECHHUE;
muddys3us, OpoyHOBCKOE
JIBUKEHHE, CTPOCHUE
KUAKOCTEN U TBEPJBIX Tell,
U3MEHeHHe o0bema Tel Npu
HarpeBaHuu (OXJIKJICHUN),
TEIJIOBOE paBHOBECHE,
UCIIapeHne, KOHIEH calus,
IUIaBJIEHUE,
KpHUCTaJNIN3ausl, KUIIEHHE,
BJIQXKHOCTh BO3/yXa, CBA3b
CpeaHel KUHETUYECKOM
SHEPrUH TEIJIOBOIO
JBUKEHHS MOJIEKYJI C
abCOJIIOTHOM TeMIepaTypou,
MOBBIIIEHUE JABJICHUS raza
[P €r0 HarpeBaHuu

B 3aKPBITOM COCYJE, CBA3b
MeXly mapaMeTpaMu
COCTOSIHUS T'a3a B
U30Ipoleccax;
AIIEKTpU3ALUA TEN,
B3aUMO/ICHCTBUE 3aPSAI0B,
HarpeBaHue NPOBOJIHUKA C




MO3HABATENbHYIO U MPAKTUYECKYIO
00J1aCTH KU3ZHEAEATEIIbHOCTH;

- YMETbh UHTETPUPOBATH 3HAHUS U3
pa3HbIX IPEeIMETHBIX 00JIacTel;

- BBIJIBUTATh HOBBIC UJICH,
npeJiaraTb OpUruHajIbHbIC
MOJIXO/Ibl U PEIICHUS;

- IPOSIBJIATH CITIOCOOHOCTH UX
UCIIOJIb30BaHUsl B IIO3HABATENBHOM

u COHH&J’IBHOﬁ ITPAKTHUKE

TOKOM, B3aMOJICHCTBHE
MarHuTOB,
AIIEKTPOMArHUTHAas
WHIYKIUS, JEUCTBUE
MarHUTHOTO TOJIS Ha
MIPOBOJHHK C TOKOM

U IBWDKYILUKCS 3apsi,
AJIEKTPOMArHUTHBIC
KoJieOaHus

Y BOJIHBI, IIPSIMOJIMHEWHOE
pacnpocTpaHEHHE CBETa,
OTpaXCHHE, IPEITOMIICHUE,
uHTephepeHIus,
Tudpakuus

U TIOJISIpU3allHsl CBeTa,
JUCTICPCHS CBETA;
dboTornekTpudecKuit

a¢ ek, CBeTOBOE JaBJICHHE,
BO3HUKHOBCHHUE
JUHENYaToro crekTpa aroma
BOJIOPOJIa, €CTECTBECHHAS H
MCKYCCTBEHHAsI
pPaJlMOaKTUBHOCTb;

[1P6 3. Biagenue
OCHOBOTIOJIATr AOIIIUMHU
(bu3MYECKUMU TOHATUSIMHU U
BEJIMYMHAMU,
XapaKkTepU3yIIIUMU
(u3HUYECKHEe TTPOILIECCH
(CBSI3aHHBIMH C
MEXaHHYECKUM JBMKCHHEM,
B3aMMOJICHICTBHEM TeE,
MEXaHHYECKUMU
KoJe0aHUSMU U BOJTHAMU;
aTOMHO-MOJICKYJISIPHBIM
CTPOEHHEM BEIEeCTBA,
TETUIOBBIMH MPOIIECCAMU;
AIEKTPUYECKUM U
MarHUTHBIM TIOJISIMH,
AIEKTPUIECKUM TOKOM,
AJIEKTPOMArHUTHBIMH
KoJe0aHUsSMU U BOJTHAMU;
ONITHYECKUMU SBIICHUSIMU;
KBaHTOBBIMHU SIBJICHUSIMH,
CTPOSHHUEM aToMa |
aTOMHOTO $71pa,
PaIOAKTUBHOCTHIO);
BIIQJICHUE

OCHOBOTIOJIAr AfOIIMHU
aCTPOHOMUYECKUMU
TTOHSTHSIMH,
MO3BOJISTFOIIMMU




XapaKTepU30BaTh MPOLIECCHI,
MIPOUCXOSAIINE HA 3BE3/1aX,
B 3BE€3/IHBIX CHCTEMaX,

B MEXKTAIAKTUYECKOMN CPEAE;
JIBUKEHHE HEOECHBIX TeJ,
3BOJIIOLMIO 3BE3/ U
Bcenennolii;

[1PG 4. Bnanenue
3aKOHOMEPHOCTSIMH,
3aKOHAMU

U TEOPHUSIMU (3aKOH
BCEMUPHOTO TArorenus, I, 11
u I 3axkonn1 HeroTOHA,
3aKOH COXPaHEHHUS
MEXaHUYECKOM IHEPIUH,
3aKOH COXPaHEHHUS
MMITYJIbCA, IPUHLINI
CYNEPIIO3UIMHU CHJI,
MIPUHIUIT PABHOTIPABHOCTH
MHEPUUAIbHBIX CUCTEM
OTCYETA; MOJIEKYJISIPHO-
KMHETHYECKYIO TEOPHUIO
CTPOEHUS BEUIECTBA,
ra3oBbI€ 3aKOHBI, IIEPBBII
3aKOH TEPMOJIUHAMUKH;
3aKOH COXpaHEHUs
AIEKTPUYECKOIO 3apsaa,
3akoH Kynona, 3akon Oma
JUISL y4acTKa LENu, 3aKOH
OMa 119 OIHOH
AIEKTPUYECKOM LIETH, 3aKOH
Jxoyind - JIeHna, 3akoH
AIEKTPOMATHUTHOMN
WHIYKIWHU, 3aKOH
COXpaHEHHUsI SHEPTHH, 3aKOH
IIPSAMOJIMHEMHOTO
pacrnpoCTpaHEeHUS CBETa,
3aKOH OTpa)XKEHUs CBETA,
3aKOH MPEJTOMJIEHUS CBETA;
3aKOH COXPaHEHUs SHEPTUH,
3aKOH COXPaHEHHUs
MMITYJIbCa, 3aKOH
COXpaHEeHUs
ANEKTPUUECKOTO 3apsia,
3aKOH COXPaHEHHUs
MaccoBOT'0 YHCIIA,
noctynaTel bopa, 3akoH
PaZIMOaKTUBHOTO pacmaja);
YBEPEHHOE UCIOJIb30BaHUE
3aKOHOB U
3aKOHOMEPHOCTEN IIPH
aHanmse (pU3NIeCcKux




SIBJICHUM W MIPOLIECCOB;

[1P6 6. Bnanenue
OCHOBHBIMH METOJaMHU
HAYYHOTO ITO3HAHMUS,
UCIIOJIb3YEMBIMU B (pU3HKe:
MPOBOAMTH MPSIMBIC U
KOCBEHHBIE U3MEpPEHUs
(bU3HYECKUX BEIINYHH,
BbIOMpAasi ONTUMAaIbHBIN
croco0 u3MepeHus u
UCIIOJIB3YS U3BECTHBIC
METO/BI OLICHKH
MOrPEIIHOCTEN U3MEPEHUI,
IIPOBOJIUTH UCCIIEOBAaHUE
3aBHCUMOCTEH PU3NYECKIX
BEJIMYMH

C MCMOJIb30BAaHUEM MPSMBIX
U3MEpEeHUi, OOBICHATH
MOJTyYECHHBIC PE3YIIbTaTHI,
UCIIONB3YS (PU3UYECKUE
TEOpUH, 3aKOHBI U TIOHSATHUS,
U JIeTIaTh BBIBOJBI;
co0JII0/1aTh MpaBHIIa
0e3omacHOro Tpyaa npu
MPOBEJICHUU UCCIENOBAHUI
B paMKax y4eOHOro
AKCIIEPUMEHTA U y4eOHO-
HCCJIEIOBATEIBCKOM
JEeSITETbHOCTH C
UCIOJIb30BaHUEM IIU(POBBIX
HU3MEPUTEIIEHBIX YCTPOUCTB
U 1abOpaTOPHOTO
000pyI0BaHNUS;
c(hOpMUPOBAHHOCTh
MpEeCTaBICHUI

0 METO/IaX MOTy4YEHUS
HAyYHBIX aCTPOHOMUYECKUX
3HaHUMH,

I1P6 7. ChopmHpoBaHHOCTH

YMEHHMsI peliaTh pacueTHbIE
3a/1a4y C SIBHO 33JIaHHOU
¢bu3nyecKoil MoJenblo,
UCIIOJIB3YS (PU3NYECKUE
3aKOHBI M MPUHIIMIIBI; Ha
OCHOBE aHaJlu3a yCIIOBUS
3a/1a4v BEIOMPATH
(bu3NYECKYI0 MOJIEINb,
BBIIETISATH (PU3NYECKUE
BEJIMYUHBI U (POPMYIIHI,

HEe0OXO0INMBIE
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JUTSL €€ peLeHUs], TPOBOIUTh
pacueTsl U OLICHUBATh
pPEabHOCTD MOJY4EHHOTO
3HaYeHUS PU3NYECKOU
BEJIMYMHBI; peiaTh
KaueCTBEHHbBIE 3a]]auH,
BBICTpauBasi JOTMUECKU
HEMPOTUBOPEUUBYIO
LENOYKY pacCyKIeHU

C OIOPOH Ha U3yUYECHHbIE
3aKOHBI, 3aKOHOMEPHOCTHU
U pu3NYECKUE SBICHUS

OK.02. Ucnonp3oBaTh

COBPEMECHHBIC
cpezacTBa TIOUCKa,
aHaim3a u
UHTEPIpETAIINH,
uHpopmanuu, u
UH(POPMAIIMOHHBIC
TEXHOJIOTUH JUIst
BBIIOJIHCHUS  3a]a4
npogeCCUuOHATBHON
JeSITeIIbHOCTH

JIn4HOCTHBIE Pe3yIbTAThI TOJKHBI
OTpakaTh B YaCTU LIEHHOCTHU
HAyYHOTO MMO3HAHUS:

- ¢(hOpMHUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOILIECTBEHHOW MPAKTHKH,
OCHOBaHHOTO Ha JTUAJIOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MeCTa B OJUKYJIBTYPHOM
MUDE;

- COBEPIIECHCTBOBAHUE SI3BIKOBOI U
YUTATEIHCKON KYIbTYPHI KaKk
Cpe/CTBa B3aMMOJICHCTBHS MEXTY
JIOJIbMU U TIO3HAHUS MUDA;

MeranpenmeTHsie
JIOJDKHBI OTPakaTh:
OBnanenue YHHUBEpCATbHBIMU
y4eOHbIMU MO3HABATEJIbHBIMU
NEUCTBUSIMU:

B) paboTa ¢ uHpopmaruei:

- BIIQJICTh HABBIKAMH TIOJYYEHHS

pE3yJIBTaTHI

uHpOpMAallUM U3  UCTOYHHUKOB
pPa3HBIX THUIIOB, CaMOCTOSITEIIBHO
OCYILIECTBIIATh  IIOUCK, AaHaJIM3,
CHUCTEMATH3ALNIO "
UHTEPIIPETALMIO uHpOpMaLUu
pa3iaMuYHbIX BUAOB U GopM
IIPEICTABIICHNS;

- UCTOJIb30BATh CPEACTBA
MH(OPMaLMOHHBIX
Y KOMMYHUKAIIHOHHBIX

TEXHOJIOTHI B pEIICHNN

ITP6 5. YMmeHue yduThIBaThH

rpaHuIbI IMPUMCHCHUA
U3YyYEHHBIX bu3nueckux
MOJEIIEH: MaTrepuanbHas
TOUKa, UHepLHUaIbHas
cucreMa oTCYeTa,
uAcalbHbIl Ta3; MOAEIH

CTPOEHHUS Ta30B, KUIKOCTEH
U TBEpPABIX TE€J, TOYCUYHBIN

ANEKTPUYECKUI 3apsm,
AlepHas  MOJENb  aToMa,
HYKJIOHHAast MOJIETb
aTOMHOT'O anpa pu
peleHnn duznyecKux
3ajad4;

ITP6 9. CdhopmupoBaHHOCTH
COOCTBEHHO MTO3UIUN
1o OTHOIIEHHUIO K
¢dusnveckoit  MHGOpMAaIUY,

MIOJIy4aeMOM M3 Pa3HBIX
HUCTOYHUKOB, YMEHUH
UCMONb30BaTh  LHU(pOBbIE
TEXHOJIOTMM JUI1  TIOWCKa,
CTPYKTYpUPOBaHMI,

MHTEpIIpETAlU U

npeJcTaBiIeHus y4yeOHOW U
Hay4HO-TIOMYJIIPHOM
uHpOpMaInH; pa3BUTHE
yMEHUH KPUTHYECKOTO
aHam3a [I0JIy4aeMOi
uH(popManun
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KOTHUTHBHBIX, KOMMYHHKATHBHBIX
Y OpraHW3alMOHHBIX 33734 C
coboieHreM TpeboBaHU
OPrOHOMUKH, TEXHUKH
0€301aCHOCTH, TUTHEHBI,
pecypcocOepeKeHus, IPAaBOBBIX U
ATHYECKUX HOPM, HOPM
nH(pOpMaMOHHOM 0€30MMacHOCTH

OK.03. IInanupoBath
u peain3oBaTth
CcOOCTBEHHOE

npodeccuoHanbHOE U
JUYHOCTHOE Pa3BUTHE,

PEINPUHIMATEIBCKY
10 JIeATCIBbHOCTh B
npoeCCUOHATBHON
cdepe, HCHOIB30BATH
3HaHUS o
(¢brHaHCOBOM
IpaMOTHOCTH B
Pa3JInYHBIX
YKU3HEHHBIX
CUTYaIIHSsIX.

JIngHOCTHBIE PE3YNIBTaThI
JNOJDKHBI ~ OTpaXkaTb B YacTH
JyXOBHO-HPABCTBEHHOTO
BOCIIUTaHUS:

- CIIOCOOHOCTh ~ OLIEHHBATh
CUTYAIIHIO U MPUHUMATh
OCO3HAHHBIC peuieHus,
OPUEHTHPYSICh  Ha  MOpPaJIbHO-
HpPaBCTBEHHBIC HOPMBEI
Y IICHHOCTH;

-OCO3HaHWE JIMYHOTO BKJIaa B
[IOCTPOCHUE YCTOWYHBOIO
Oyaywero;

MeramnpenmeTHbie pe3yIbTaThl
JIOJDKHBI OTPaKaTh:

OBnanenue YHHUBEpCAIbHBIMU

PEryIATUBHBIMU ICHCTBUSMU:

a) caMOOpTaHU3aLUs:

- CaMOCTOSITENIbHO OCYIIECTBIISTh
MIO3HABATEIIbHYIO  JIEATEIbHOCTb,
BBISBJISITH MPOOJEMBbI, CTaBUTh U
dbopmynupoBaTh cOOCTBEHHBIE
3a71auu B o0Opa3oBaTenbHOU
JeSITEIIbBHOCTH

Y )KU3HEHHBIX CUTYAIIUSX;

- CaMOCTOSITENIBHO  COCTaBJISTH
IJ1aH peneHus po0IeMbI
C Y4ETOM HMEIOIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U
MIPEANIOYTEHUN;

0) CaMOKOHTPOJIb:

UCIOJIb30BaTh MPHUEMBI pedieKcun
JUIsL OLIEHKH CHUTYyalluH, BbIOOpa
BEPHOTO PEILIEHUS;

- yYMeTh OLEHHBATh pHUCKH U
CBOEBPEMEHHO MPUHUMATH
PEIICHHS TT0 UX CHIDKEHUIO

ITP6 9. ChopmupoBaHHOCTH
COOCTBEHHOI MTO3UITIHT
o OTHOIICHUIO K
¢usnueckoii mHPOpMaUH,

IIOJIy4aeMOM M3  PasHBIX
HUCTOYHUKOB, yMEHUHI
UCMONb30BaTh  LHU(pPOBbIE
TEXHOJIOTMM JJI1  TIOWCKa,
CTPYKTYpUPOBaHMsI,

MHTEpIpETALI 51

HpeJCTaBiIeHUs Yy4eOHOH WU
Hay4HO-TIOIYJIIPHOM

uHpOpMaINH; pa3BUTHE
yMEHUI KPUTHUYECKOIO
aHam3a I10JIy4aeMOu
uH(popManuu
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OK.04. DddextuHO
B3aMOJICCTBOBAaTL U

paboratb B
KOJIJICKTHBE u
KOMaH/1e

JIngHOCTHBIE PE3yNabTATHI TOKHBI
OTpakaTb B YacTU LIEHHOCTHU
Hay4HOT'O MTO3HAHMS:

-OBJIa/ICBAHNE HABBIKAMH Yy4eOHO-
HCCIIEIOBATENIbCKOM, TTPOCKTHOU U
COIIMAILHOM JeSITEIHbHOCTH,

MetanpeameTHbie PE3yNbTaThI
JIOJKHBI OTPaXaTh:
Osnanenue YHHUBEpCaTbHBIMU

KOMMYHHUKATHBHBIMU JCHCTBUSIMH:
0) cCoBMeCTHas IeATEIbHOCTD:

- IOHMMAaTh H  HCIOJIB30BaTh
MIPEUMYIIEeCTBA KOMaHIHOM
Y MHIUBHUIYAJLHON pabOTHI,

- BBIOMpAaTh TEMAaTUKy W METOJIbI
COBMECTHBIX JeHCcTBUI
C y4yeToM OOLIMX WHTEPECOB U
BO3MOXKHOCTEH  KaXKJIOro  4jicHa
KOJIJICKTUBA;

- TpPUHUMATh €I COBMECTHOM
JESITSIIbHOCTH, OPTraHW30BBIBATH U
KOOPJAMHHUPOBATh JICUCTBHUS IO €€
JIOCTHIKCHHUIO: COCTaBJIATL ILIaH
JICUCTBUM, paclpenessiTh POk C

YUEeTOM MHEHHUH Y4aCTHUKOB,
00CyX/1aTh pe3ybTaTh
COBMECTHOM paboThI;

-OILICHUBAaTh  KayeCTBO  CBOEro

BKJIQJla W KAKIOrO Yy4YacTHHKA
KOMaH/Ibl B OOLIM pe3yJibTaT Io
pa3paboTaHHBIM KPUTEPUSIM;
OgBnanenue YHUBEPCATIbHBIMU
PETYISATHBHBIMH JEHCTBUSIMHU:

r) TmpuHATHE ce0s U JAPYrux
TOJEN:

- IPUHUMATh MOTHUBBI U apTyMEHTHI
JpYTuX JIoAe! Npyu aHaau3e

PE3YyIbTATOB ACATCIBHOCTH

[1P6 10. OBagenue
YMEHUSMH padboTaTh B
rpyrre

C BBITIOJTHCHHUEM Pa3IHYHBIX
COLIMABHBIX POJIEH,
IUTAHUPOBATh padoTy
TPYIIIBI, PATUOHAIBHO
pacrpenensiTh AeITeIbHOCTD
B HECTaHIapPTHBIX
CUTYAIIHSX, aJICKBATHO
OILICHUBATh BKJIA]] K&KIOTO
U3 yYaCTHUKOB T'PYIIIIBI

B pelICHUE
paccMaTpuBaeMoi
pOoOJIEMBI

OK.0S. OcymiecTBasiTh
YCTHYIO 51
MUCHEMEHHYIO
KOMMYHHKAITHIO Ha
rOCy/IapCTBEHHOM
SI3BIKE Poccuiickoit
Odenepaliii ¢ y4eToM
0CO0eHHOCTEH
COIIMAIIEHOTO H
KYJIBTYPHOTO

KOHTCKCTa

JIM4HOCTHBIE Pe3yNbTaThl JOJKHBI
OTpaXkaTb B YacCTH ICTETHYECKOTO
BOCIIUTAHUS:

- DCTETHYECKOE OTHOIIEHHE K
MUDY, BKIIOYasi 3CTETUKY ObITa,
HAy4YHOTO 51 TEXHUYECKOI'O
TBOPUYECTBA, CriopTa, Tpyna
1 OOIIECTBEHHBIX OTHOIIICHHI;

B 00macTd  MaTPUOTHYECKOTO
BOCITUTAHHSI ITPOSIBJISATH:
-IICHHOCTHOE OTHOIIIEHHUE K
rOCY/IapCTBECHHBIM CHMBOJIaM,
HUCTOPUYECKOMY U  TPUPOTHOMY

ITP6 1. ChopMupoBaHHOCTD
IIPEACTABICHUN O  pOJIH
u  Mecte  QUBMKH WU
aCTPOHOMHUHU B COBPEMEHHOU
Hay4YHOH KapTUHE MHpa, O
cucTeMooOpasyrome  posn

buzuKu
B Pa3BUTHUU €CTECTBEHHBIX
HayK, TEeXHUKU U

COBPEMEHHBIX TEXHOJIOTHH,
0 BKJIaJ€ POCCHUCKHX U
3apyOeIKHBIX YYEHBIX-
(U3UKOB B pa3BUTHE HAYKH,
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HaCJICIHIO, IMaMSITHUKaM,
TpaguuusM  HapoxoB  Poccuwu,
JIocTkeHusiM Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUIX U

Tpyne,

MeranpeameTHbie pe3yIbTaThl
JIOJDKHBI OTPaXKaTh:
OBnanenue YHUBEPCATbHBIMU

KOMMYHHKATHBHBIMU JCHCTBHSIMH:
a) oOmieHue:

- OCYIIECTBIIATh KOMMYHHUKAIIUU BO
Bcex cepax Ku3HU;

- pa3BEpPHYTO M JIOTUYHO M3JIaraTh
CBOIO TOYKY 3PCHHS

C UCIIOJIb30BAHUEM SI3BIKOBBIX

CpCIACTB

MMOHUMaHHUE buzmveckoi
CYITHOCTH  HAOIIOJAaeMBIX
SBJICHUH MUKpPOMHUPA,
MakpoMHpa ¥ METaMHpa;
MOHUMAaHUe ponu
aCTPOHOMHUU

B MPAKTUYECKOMN
NESITeTLHOCTH YeJIOBEKa |
JaNbHENUIIEM Hay4yHO-
TEXHUYECKOM pa3BHUTHH,
ponu [1)3637091
B ()OPMHPOBAHUU KPyro3opa
u (G YHKIIMOHATILHOM
IPaMOTHOCTH 4YeJIOBEeKa JUIs
pelieHus MPAKTHYECKHUX
3a1a4

OK.07.
CopeiicTBoBaTh
COXpPaHEHHIO
OKpYXKarolle Ccpensbl,
pecypcocOepereHuIo,
IPUMEHSATh 3HaHUSA 00
U3MEHEHHU KJIMMaTa,
TIPUHITAITBI
OEpEKITUBOTO
IPOM3BOJICTBA,

3P PEeKTHBHO
JIEUCTBOBATE B
Ype3BbIYAHBIX

CUTyalusax

JIn4HOCTHBIE PE3yNbTAThl JOJIKHBI
OTpa’kaTh B YaCTU 3KOJIOIMYECKOIO
BOCIIUTAHMUSL:

- ¢(OpMHUPOBAHHOCTD
JKOJIOTUYECKOH KYJIBTYPHI,
HNOHUMAaHME BIMSHUS COLUAIIBHO-
HKOHOMMYECKHUX MPOLIECCOB Ha
COCTOSIHUE MPUPOIHON 1
COLIMAJILHOM CpeJibl, OCO3HAHUE
r1100aJIbHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;

- IUIAHUPOBAHHUE U OCYIECTBICHUE
JICUCTBUA B OKpYKalollel cpene

Ha  OCHOBE  3HAaHUA  LeJIeHl
YCTOMYHBOTO pa3BUTHUA
YeJI0BEUECTBA,

AKTHBHOE HENPUATHE ICHCTBH,
MIPUHOCAIIMX Bpel OKPYXKarolen
cpene

I1P6 8. ChopmupoBaHHOCTH
YMCHHSI IPUMEHSTh
TIOJTyYCHHBIC 3HAHUS JIJIS
00BsICHEHUS yCIOBUM
NpOTeKaHUs (PU3NIECKUX
SIBIICHUH B TIPUPOJIC U JISI
MPUHSITHSI TPAKTUICCKUX
pPELIECHHI B TOBCEIHEBHOM
JKU3HU I 00eCTICUCHHUS
0€30MacHOCTH MIPU
oOparreHuu ¢ OBITOBBIMHU
npudopamu u
TEXHUYECKUMU
YCTPOMCTBAMU, COXPAHEHUS
3I0POBBS U COOJTIOICHUS
HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKpY’KaroIIen
cpezie; MOHUMaHHe
HE00X0IUMMOCTH
MPUMEHEHUS TOCTUKEHHM
(bU3HUKHN U TEXHOJIOTHH JIst
parroHaIbHOTO
IPUPOJIONIOIB30BAHHUS
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2. CTpyKTYypa U colep:kaHue 0011e00pa30BaTeIbHOM TUCIHIINHBI

2.1. O0béM qUCHUIIMHBI ¥ BUAbI Y4e0HOI padoThI

Buj yueOHoi1 padoThI

O0BEéM yacoB

n1ab0opaTOpHBIC 3aHATHUS/TIPAKTUICCKHUE 3aHITHS

O0bem 00pa3oBaTeIbHOI MPOrpaMMbl AU CHMIIIMHBI 78

OcHoBHOE comepkanme’ 78

B TOM YHCIIE:

TEOPETUYECKHE 3aHATHUS 38
40

[TpomesxyTouHast arrectanus (aupdepeHInpOBaHHBIN 3aUET)

3 OcHOBHOE cOjIEpKaHUE BKIIOYAET COJIEPXKATENBHBIE JIMHAKM 0 y4eOHOMY npeamery «®Dusukay (6a30Bblii
ypoBeHb) DenepanbHoil 00pa3oBaTENbHON MPOTPAMMBI CPETHETO O0IIETO 00pa30BaHMS, YTBEPKICHHON MPUKA30M
MunncrepcrBa mpoceenierns Poccuiickoit @enepammm ot 18 mas 2023 r. N 371 (B pemakmmm Ilpmkaza

Munnpocsenienust Poccuu ot 9 oktsa6pst 2024 r. N 704).
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2.2. TeMmaTn4yecKHUil IUVIaH U COAEPKaAHUE TUCHUIIUHBI «Pu3nKa»

HanmenoBanmne pasaciioB u

Copepxanue yueOHOro MaTepuaa, iabopaTopHbie U

O0BEM YacoB

dopmupyembie o0mIHe

TeM pakTH4ecKue paboThl, MHAUBUIYaTbHBIH TPOEKT U ipodeccuoHaIbHbIC
(eciu ipeAyCMOTPEHBI) KOMIIETCHIHH
1 2 3 4
Beenenue. ®usuka | Coxepkanue yueOHOro MaTepuana: 1 OK 03
1 MCTO/Ibl HAYyHHOTO @dusuka — (QyHmaMeHTadbHAs Hayka O mpuponae. EcTecTBeHHO- OK 05
1103HaHHA HAyYHBIA ~ METOA  IIO3HAHMS, €ro BO3MOKHOCTH W  TI'DaHHMIIBI
OPUMEHUMOCTH. OKCHEPUMEHT W TEOpUs B IPOLECCe IO3HAHUA
npuponabl. MojenupoBanue (pusnueckux sBI€HUN U mpoueccos. Ponb
HKCIIEPUMEHTA U TEOPUU B Ipoliecce Mo3HaHus npuponabl. Gusnueckas
BennurHa. Pusznyeckue 3aKoHbl. ['paHuIbl IPUMEHUMOCTH (PU3NYECKUX
3aK0HOB H Teopwid. [IpuHnun coorBercTBus. IloHATHE O (M3HUECKOI
kaptuHe mupa. [lorpemHocTr u3MepeHuit pU3MIeCcKux BEITNIHH.
Pa3nea 1. Mexanuka OK 01
Tema 1.1 OcHoBBI Copnepxanue yueOHOro Marepuana: 1 OK 02
KHMHCMAaTHKH MexaHnueckoe JBHKEHHE M €ro BHIbl. MarepuanpHas TO4YKa. OK 04
CkansipHble U BEKTOpHbIE (U3MYECKHE BEINYMHBIL. OTHOCUTEIBHOCTb OK 05
MEXaHUYECKOTO JIBUKECHMUSL. Cucrema oTcyerTa. [TpunHuMn OK 07
otHocuTenbHOCTH ['aymmmnies.  Tpaexktopust. Ilyte. Ilepemenienue.
PaBHOMepHOE mnpsiMonuHelHOe BHKeHHE. CKOpocTb. YpaBHEHHE
IBUKEHUS. MTrHOBEHHas M CpPEeAHssl  CKOPOCTU. Y CKOpEHHE.
[IpssMonMHEHOE NBHUKEHHE C MOCTOSHHBIM YCKOpEHHEM. J[BHXKeHHuE C
MOCTOSTHHBIM ~ YCKOPEHHEM  CBOOOJHOTO  TajeHus. PaBHOMepHOE
JIBUKEHHE  TOYKM IO  OKPYKHOCTH,  yIJIOBas  CKOPOCTb.
[lenTpocTpemutenbHoe yckopeHue. Kunemarnka aOCOIIOTHO TBEPIOTO
Tena.
Tema 1.2 Ocnossl | Comepxanue yueOHOTO MaTepHaia: 2
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TUHAMUKHA

OcHoBHas 3agaua pguHamuku. Cuiaa. Macca. 3akOHBI MeEXaHUKHA
Herorona. Cuibl B mpupozse. Cuna TSKECTH M CHIa BCEMHPHOIO
TATOTEHUS. 3aKOH BceMUpHOro TaAroreHus. llepBas kocmuueckas
CKOpOCTh. JBHkeHue 1utaHeT U Manbix Tea ConHeuHoW cucreMsl. Bec.

Hesecomocts. Cunbl ynpyroctu. Cuiibl TpeHHUSL.

Tema 1.3 3aK0oHBI
COXpaHEHHUS B MEXaHHUKE

Cogepxanue yueOHOro MaTepHana:

Umnynec Tena. Wmmynbc cuiibl. 3aKOH COXpaHEHHs] HMITYJbCa.
PeaktuBHOoe nBmxkeHue. MexaHuueckas paboTta U MOIIHOCTb.
Kunernueckas sneprus. [loTeHimansHas sHeprusi. 3aKOH COXpaHEHUS
MeXaHU4YecKoil sHepruu. Pabora cuibl TSHKECTH U CUJIBI YIPYTOCTH.
[IpumeHeHne 3aKOHOB coxpaHeHus. M croib30BaHne 3aKOHOB MEXaHUKHU
Ui OOBSCHEHUS JBW)KEHHMS HEOECHBIX Tel U JUid pa3BUTHUS
KOCMHUYECKHX MCCIEIOBAaHUM, TPAaHUIBI MPUMEHUMOCTH KJIACCUYECKOM
MEXaHUKH.

Pemenue 3ama4u ¢ HpO(I)CCCHOHaHLHOﬁ HaIIpaBJICHHOCTBIO

Pazpnen 2. MoaekyasipHasi u3uKa 1 TePMOAUHAMMKA

14

Tema 2.1 OcHOBEI
MOJIEKYJIIPHO-
KMHETHYECKOU TEOpUH

Conep;xaHI/Ie y‘Ie6HOFO MaTrcpuala:

OcHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKON Teopuu. Pa3zmepbl
M Macca MOJEKyl U aToMoB. bpoyHoBckoe nBuxkeHue. CrtpoeHue
ra3zoo0pa3HbIX, KUAKAX W TBepAbIX Ten. WneanpHbiii ra3. JlaBieHue
raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KHHETUUYECKON TEOPUU Ta30B.
Temmneparypa u ee usMepeHue. AOCONIOTHBIM HYJIb TEMIIEpaTyphl.
TepMoanHaMuyeckass IIKaja Temreparypsl. Temmeparypa 3Be3f.
CxopocTy IBHKEHUSI MOJIEKYJ U UX U3MEpEHHE. Y paBHEHUE COCTOSHUS
uaeanpHoro rasa. M3onporeccs! 1 ux rpaduku. ['a30Bbie 3aKOHBI.

JlaGopaTopubie pabOTHI:
JlaGopaTtopHast pabota 1. M3y4deHune oJHOTO U3 U30MPOIECCOB

Tema 2.2 OCHOBEI

CogepxaHue yaeOHOTO MaTepHana;

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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TCPMOANHAMHKNU

Buytpennss sneprus. Pabora u reronepenaya. KonuuecTBo TEMIoTHL
VYpaBHeHue TemiaoBoro Oananca. llepBoe Hayano TEPMOJMHAMUKH.
AnmnabatHblii mporiecc. Bropoe Hauano TepMOAMHAMUKHU. TeruioBble
neuratenu. KI1/] TeruoBoro aeuratens. OXpaHa npupo/Ibl.

Tema 2.3 ArperatHbie
COCTOSIHUSI BEILIeCTBA U
(dazoBbIe MEPEX0Ibl

Cogepxanue yueOHOro MaTepHana:

Ucnapenne u kouaeHcarusa. HachllleHHBIM TMap W €ro CBOICTBA.
OtHocuTeNnbHAsT BIAKHOCTh Bo3ayxa. I[IpuOopsl ist  omnpenesieHus
BJIQXKHOCTH BO31yxa. Kurnenue. 3aBUCUMOCTh TEMIIEpaTyphbl KUIICHUS OT
JaBJICHUs. XapaKTepUCTHUKA >KHJIKOTO COCTOSHUS BEIIECTBA. BiavbkHMI
nopsiiok. IloBepxHocTtHOe HaTsokeHue. CmaumBanue. KanwmispHbie
SBJICHHS.  XapaKTePUCTUKA  TBEPAOTO  COCTOSHHUS  BEIICCTBA.
Kpucranmmaeckue u amopdHbie Tena.

Pemenue 3amau ¢ HpO(I)CCCHOHaHLHOﬁ HaIIpaBJICHHOCTBIO

JlaboparopHbie pabOTHI:
JlaGopaTtopHast pabota 2. OnpeneneHne BIaXKHOCTH BO3AyXa.

KontponpHast padora Nel «MonekynspHast pU3rKa U TEPMOTAHAMUKA

Pa3zgea 3. duekTpoauHamMuka

26

Tewma 3.1 Dnekrpuueckoe
nose

Cogepxanue yueOHOT0O MaTepHana;

DNEKTPUYECKUE 3apsiibl. JIEMEHTAPHBIN JJIEKTPUUECKUN 3apsal. 3aKOH
coxpaHeHMs  3apszpa. 3akoH KyioHa.  DnekTpuueckoe — IoJe€.
HanpspkeHHOCTh  aniekTpudeckoro mois. [lpuHmun cynepno3unyu
nosedi. IIpoBogHMKM B 2nekTpudeckoM 1mosie.  [IudnekTpuku B
annekTpudeckoM mone. llomspusanus guanektpukoB. IloTenuman.
Pa3HOCTp mNOTEHLMANOB. OKBUIIOTCHIMAIBHBIE IOBEPXHOCTH. CBA3b
MEXly HAIpSHKEHHOCTBIO M PAa3HOCTHIO MOTEHLHUAIOB AJIEKTPUYECKOTO
noyis.  OnekTpoeMkocTb. KoHaeHcaTtopbl. OHeprus  3apsyKEHHOTO
KOHJeHcaropa. [ [puMeHenne KoH1eHCaTOPOB.

Pemenne 3amad ¢ HpO(I)eCCI/IOHaJ'ILHOI‘/’I HaIpaBJICHHOCTBIO

Tema 3.2 3aK0oHBI

Coneprkanue yaeOHOT0O MaTepuana:

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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IIOCTOAHHOI'O TOKa

YcnoBus, HEOOXOAWMBIE JJisi BO3HMKHOBCHHS M TOJJCPKAHUS
anekTpudeckoro Toka. Cuiia TOKa. DJIEKTPHUECKOE COIMPOTHUBIICHUE.
3akon Oma nst yuactka uenu. [lapamiensHoe W TOcCienOBaTeIbHOE
COCMHEHUE MPOBOJHMKOB. PaboTa M MOIIHOCTH MOCTOSIHHOTO TOKA.
TemnoBoe aelictBue Toka 3akoH /Lxoyns—Jlenna. DnaexkTpoaBuxKyast
cuJIa UCTOYHHUKA TOKa. 3akoH OMa JjIsl IOJIHOM 1IeMH.

Pemrenne 3ajJa4d C HpO(I)CCCHOHaHBHOﬁ HAIpaBJICHHOCTBIO

JlaboparopHbie pabOTHI:
JlaGopatopnasi pabota 3. M3yueHue 3aKOHOB IOCIIEOBATEILHOTO M
napajieIbHOTO COSIMHEHUH MPOBOHUKOB.

Jlaboparopuass pabora 4. Usmepenme DOJC w BHYTPEHHETO
COIIPOTUBJICHUA HCTOYHHKA TOKA.

Tema 3.3 DnexTpuueckuit
TOK B pa3jIMYHBIX Cperax

Coneprxkanue ydeOHOro MaTepuarna:

DNEeKTpUYECKU TOK B MeTaljlaX, B 3JEKTPOJIMTAX, Ta3ax, B BaKyyMe.
OnekTponu3. 3akoH snekTpoinsza Dapanes. Buabl ra3oBbIx pa3psiaoB.
TepmosnexktponHass smuccus. [lmasma. DJexkTpuyeckuii TOK B
nosynpoBogHukax. CoOCTBeHHass W MpPUMECHas MPOBOJUMOCTU. P-n
EePEXOL. [TonynpoBOIHMKOBEIE puOOpHI. IIpumeHeHne
MOJIYTIPOBOTHUKOB.

Tema 3.4 MarautHoe 1oJje

Coneprkanue yaeOHOro MaTepuarna:

BexTop uHaykuuu marHuTHoro mnoisid. B3aumopeiictBue TokoB. Cuna
Awmrnepa. Ilpumenenue cuibl Amrepa. MarHuTHbIM NOTOK. JleficTBue
MarHuTHOTO TOJIs Ha ABWKyImiics 3apsan. Cuna Jlopenma. [Ilpumenenue
cunbl  JlopeHna. MarnuTtHbele cBoiicTBa  BemiecTBa. CosiHE4Has
AKTHUBHOCTH M €€ BIUSIHUE Ha 3eMiIt0. MarHuTHbIe OypH.

Pemenue 3anau ¢ mpodeccnoHanbHOM HallPaBIEHHOCTHIO

Tema 3.5

DJIeKTpOMarHuTHas

WHIYKIUS

Coneprxanue yueOHOTO MaTepuana:

SIBneHne 3IIEKTPOMAarHWTHOM MHIYKLIHMH. 3aKOH 3JIEKTPOMAarHUTHON
unaykuuu. IlpaBuno Jlenna. BuxpeBoe anektpuyeckoe mnone. DJIC
UHAYKIMA B JIBIXKYIIUXCS MPOBOAHMKAX. SIBJI€HHME CAaMOWMHIYKIIMH.
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WNHayKTUBHOCTE. DHEPIryus MarHUTHOTO IOJIA TOKA. DJIEKTPOMarHUTHOE
oJe.

Pemrenne 3ajJa4d C HpO(I)CCCHOHaHBHOﬁ HAIpaBJICHHOCTBIO

JlaboparopHbie pabOTHI:
JlaGopaTopHast pabora 5. U3ydenuwe sBICHUS AJIEKTPOMATHUTHOMN
AHAYKIUU

KonTponbrast pabora No2 «InekTprudeckoe moje. 3aKOHbBI TOCTOSHHOTO
TOKa. MarHuTHOE noJie. DJIEKTPOMAarHuTHas! MHTyKIUS»

Pa3pnen 4. Kosie0anus 1 BOJIHBI

18

Tema 4.1 Mexauuueckue
KOJIeOaHUS U BOJIHBI

Conep;xaHI/Ie y‘Ie6HOFO MaTcpuala:

I"apmonnueckue konebanus. CBOOOJHBIE MEXaHHYECKHE KOJeOaHMs.
[IpeBpaiienue SHEpPruu npu KoJIe0aTEILHOM JIBIDKCHUU.
Marematnueckui MaATHUK. [IpyKUMHHBIM MasTHUK. BbIHYXIEHHBIE
MexaHH4YecKHe Kojiebanus. Pe3onaHc.

[loniepeunble W MOPOJOJIBHBIE BOJIHBL. XapaKTEPUCTUKH  BOJIHBI.
3BYKOBBIE BOJIHBI. YJIbTPA3BYK U €r0 IPUMEHEHUE.

Tema 4.2
DNeKTpOMarHUTHbHIE
KOJIEOaHUS U BOJIHBI

Cogepxanue yueOHOT0O MaTepHana;

CBoOOIHBIE AMEKTpOMAarHuTHeIe KosiebOaHus. [IpeBpamienue >Hepruu B
KonebaTenbHOM  KOHType. llepuon  cBOOOIHBIX — AIEKTPUUYECKUX
konebanuii. ®opmyna Tomcona. 3aTyxarouiue 3JIEKTPOMArHUTHBIE
KosnebOaHusi. BrIHYyXIeHHBIE ayekTpudeckue konebanus. IlepeMeHHBbIi
TOK. Pe30HaHC B 3J€KTpUUecKoil Lenu. I'eHepaTop MepeMEHHOro TOKa.
Tpanchopmaropel.  [lomydyenuwe, mepemaya W paclpeleieHHe
AJIIEKTPOIHEPIUH. DNeKTpOMarHuTHHIE BOJIHBI. CaoiicTBa
AIIEKTPOMATrHUTHBIX BOJH. OTKPBITHIA KONEOATeNbHBI KOHTYP. OTBITHI
I'. Tepua. N3o6perenue paauo A.C. [TonoseiMm. [ToHSATHE O pagrOCBS3H.
[Ipunuun paanocssu. [IpumMeHeHne 31eKTPOMArHUTHBIX BOJIH.

Pemenne 3amad ¢ HpO(I)eCCI/IOHaJ'ILHOI‘/’I HaIpaBJICHHOCTBIO

OK 01
OK 02
OK 04
OK 05
OK 07
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Tewma 4.3 Ilpupona ceeta

CogepxaHue yaeOHOTO MaTepHana;

Toueunslii ICTOYHUK cBeTa. CKOPOCTh pacpOCTPAHEHUS CBETA. 3aKOHbI
oTpakeHud U nperaomsieHusa cBera. [Ipunuun ['tolirenca. ConHeuyHbIE U
nyHHele 3aTtMeHus. [lonmHoe otpaxkenue. Jlunzel. [loctpoenue
n3o00paxeHus B TuH3ax. @opMmysa TOHKOM JTUH3bL. YBEIHMUYEHUE JTUH3HI.
['na3 kak ontuyeckas cucreMa. Onruueckrue npuOopskl. TenecKorbl.

Pemrenne 3aJa4d C HpO(I)CCCHOHaHBHOﬁ HAIpaBJICHHOCTBIO

JlaGopaTopHbie pabOTHI:
JlaboparopHas pabora 6. OmnpeneneHue TmoKazaTels PETOMICHUS
CTEKJIa

Tema 4.4 BonHoBEIE

CBOIICTBA CBETA

Conep;xaHI/Ie y‘Ie6HOFO MaTrcpuala:

WUntepdepenuss  cBera. KorepeHTHOCTh ~ CBETOBBIX  JIy4deHu.
Wntepdepenmus B Tonkux mieHkax. Konsiia Hetorona. Mcnonb3oBanue
uHTepdepeHy B Hayke u TexHuke. Judpakuusa csera. Judpakuus Ha
HIeNy B mapajuienbHbIX Jydax. Judpakunonnas pemerka. [lonspuzanus
nonepeuHbix BoJH. [Tonspusanus ceera. [onsgpouast. Jlucnepeus cera.
Buner uznyuenuii. Bunsl cnektpoB. Crektpsl ucnyckanus. CHEKTpBI
nornomenus. CrnektpanbHbeli aHanu3. CHeKTpajbHbIE KIacChl 3BE3.
VYnetpaduonerooe uznyuenue. MadppakpacHoe nzinydeHue.

JlaboparopHblie pabOTHI:
JlaboparopHas pabota 7. HccnemoBaHue CBOWMCTB H300paKeHUN B
JNH3aX.

Kontponbnas pabota Ne 3 «Konebanus u BoiaHbl. OnTHKAY

Paznen 5. OcHOBBI cIelHATbHOM T€OPUH OTHOCHTEJIBLHOCTH

Tema 5.1 OcHOBBI T€OpUS

OTHOCHUTCIBHOCTHU

I'panunbl OPUMEHUMOCTH  KJIacCH4YecKol MexaHuku. [loctynatrel
CIICIIMATIbHON TEOPUM OTHOCHTEIBHOCTU: HWHBAPUAHTHOCTh MOJYJIS
CKOPOCTH CBE€TA B BAKyyM€, MPUHIHUII OTHOCUTEIBHOCTH ODWHINTEIHA.

OTHOCHUTENLHOCTh OIHOBPEMCHHOCTH. 3aMe)1neH1/Ie BPEMCHU n

OK 01
OK 02
OK 04
OK 05
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COKpAIllEHUE JJIUHBI. DHEPrusl U UMITYJIbC CBOOOIHON dacTuilbl. CBs3b
MacChl C HEPTUEH U MMITYJIbCOM CBOOOJHOMN YaCTHUIIbI. DHEPTHUs TOKOS
CcBOOOJHOM YaCTULIBI

Pa3znea 6. KBanToBas pusuka

Tema 6.1 KBanToBsasa
OIITHUKA

Cogepxanue yueOHOro MaTepHana:

KBanroBas runotesa Ilnanka. TemnoBoe uznydenue. KopnyckymnsipHo-
BOJHOBOM jayanu3M. Dotonwl. ['mmore3a ne bpoiias o BOJHOBBIX
cBoiicTBax yactuil. JlaBneHue cBera. XUMHUUECKOE JCUCTBHE CBETA.
Onwiter I1.H. Jle6eneBa u H.M. BaBunoa. ®otosddekr. YpaBHeHUE
Oiinmreitna s goroaddexra. [Ipumenenne porosrddexra

Tema 6.2 dusuka atroma u
aTOMHOTO sijipa

Coneprxkanue yaeOHOro MaTepuarna:

PaszButne B3rIsA0B Ha CTpOEHME BelecTsa. Mojenu CTpOeHMs
aTOMHOIO s1pa. 3aKOHOMEPHOCTH B AaTOMHBIX CIIEKTpax BOJOPO/A.
Snepnas wmonens aroma. OmnbiTel J. Pesepdopna. Mopens aroma
Bogopona mno H. bopy. KsanroBele mnoctymarel bopa. Jlasepsr.
PaguoaktuBHOCTE.  3akoH PaguOAKTUBHOIO pacnaza.
PanuoaxtuBHble npeBpaiienus. CnocoObl HAOMIOAEHUS U PETUCTPALUU
3apspkeHHBIX  yacTull. Oddext BaBumoa — UYepenkoBa. Ctpoenue
aToMHoro sapa. Jledekr wmacchl, 3HeEprust CBSI3U M YCTOMYMBOCTD
aTOMHBIX  saep. SnepHele  peakuuu.  SlnepHas  JHEpreTHKa.
OHepreTuyeckuil  BbIXOA  SAEpHbIX  peakumil. MckyccTBeHHas
pamuoakTUBHOCTb. Jlenenue Tspkenslx sanep. llemHas  spaepHas
peakuus. VYmopasiasemas —LenHas —peakuusa. SnepHeli  peakTop.
Tepmosinepublii cunTe3. DHeprusi 3Be3a. [lonmydeHue paaunoakTHBHBIX
U30TOIIOB M KX  IIPUMEHEHHUE. buonornueckoe JIEHICTBHE

pPaarnOaKTUBHBIX HBHy‘{eHHﬁ. BHGMCHTapHI)Ie HJaCTHUIIbI.

KonTponbnas pabota Ne 4 «KBanToBasi puznka»

OK 01
OK 02
OK 04
OK 05
OK 07

Paszgea 7. Crpoenue Beenennoit

Tema 7.1 Ctpoenue

CoJIHEYHOU CUCTEMBI

Coneprxkanue y4eOHOT0o MaTepuarna:

ConHe4yHast CHCTEMA: IJIAHETHI U MaJible TC€JIa, CHCTEMA 36MJ’I$I—.HYH3.

OK 01
OK 02
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Tema 7.2 DBomronusg
Bcenennoi

CogepxaHue yaeOHOTO MaTepHana;

Crtpoenue u 3Bosrorust Conaia u 38€31. Kimaccudukanms 38€31. 3BE3/161
Y UCTOYHMUKH UX dHepruu. ['anaktuka. CoBpeMEHHBIC MTPEACTABICHUS O
CTPOEHUHU U 3BOJIIOLIMU BceneHHou.

JlaGopaTopHbie pabOTHI:

JlaGopatopHas padota 8. HabmoeHrst HEBOOPY>KEHHBIM TJ1a30M C
UCTIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHHH ISl ONTPEISIICHUS
MOJIOXKECHHS HEOECHBIX 0OBEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3auss CeBEpHOTO MONTyIIapHsi U SIPKUE 3BE3/TbI

OK 03
OK 04
OK 05
OK 07

[IpomexyTounas arrectanus - AU GepeHIIUPOBAHHBIN 3a4eT

Bcero:

78
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3. YcioBusA peau3alui NPOrpaMMbl 0011e00Pa30BaTeIbHOM THCUMILIHHBI

3.1. Tpe6oBaHusl K MUHUMAJIbHOMY MAaTepHAJbHO-TeXHHYECKOMY 00ecle4eHn 0

Peanuzanus nporpaMMbl JUCIUILIMHBL TpeOyeT Hamuuus yueOHoro kabunera GU3HNKH.

OcBoeHHE MpOrpaMMbl y4eOHOW JUCHUIUIMHBI «DU3WKa» TpeanojiaraeT Haludue
yueOHOro kabuHeTa, B KOTOPOM HMEETCS BO3MOXHOCTh OOECHeuruTh CBOOOJHBIM TOCTYN B
HuTepHeT BO BpeMs yueOHOTO 3aHITHS U B TIEPUOJI BHE YI€OHOU NEATEILHOCTH 00YJIarOIIUXCSI.

B cocraB kabunera ¢usuku BXoguT jJgaboparopus ¢ J1a0OPaHTCKOW KOMHATOM.
[Tomemenue xabuHeTa (QU3UKK JOJDKHO  yIOBIETBOPSATH TpeOoBaHusM CaHUTapHO-
anueMUuoNorudeckux npasuil ¥ HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHaIIEHO
TUTIOBBIM  OOOPYJIOBAaHHMEM, VYKa3aHHBIM B HACTOSAIIUX TPEOOBAHUAX, B TOM HYHUCIIEC
CHEIMaIM3UPOBAaHHON yueOHOW MeOenbl0 M cpelcTBaMu OOydYeHHUs, JOCTATOYHBIMU JUIS
BBITIOJTHEHMSI TPEOOBAaHUH K YPOBHIO MOJATOTOBKH O0YJArOIIUXCS.

B kaOunere n0MKHO OBITH MYJIbTHMEIUHHOE 00OPYAOBaHUE, MOCPEICTBOM KOTOPOTO
Y4aCTHUKH 00pa30BaTEIbHOIO MPOIecca MOTYT MTPOCMATPUBATh BU3YAIbHYIO HH(OpPMAIHIO 110
dusuke, co3gaBaTh NPE3eHTAUH, BUI€OMATEPUAIIbI U T.11.

B cocraB y4eOHO-METOOUYECKOTO H  MaTepUATbHO-TEXHUYECKOTO  00eCreUCHHUS
porpaMMbl Y4eOHOM TUCIUIUIUHEI «DU3UKay, BXOIAT:

*  MHOrOQYHKIIMOHATHHBIA KOMIUICKC ITPETIOIaBaATEIIS;

* HarfsAgHble TocoOMsT (KOMIUIEKThI YUeOHBIX Talmui, IutakaTtel: «®Dusuueckue
BEIMYMHBI W (yHIaMEHTaIbHBIC KOHCTAaHTBI», «MexmayHaponHas cuctema emamHuil CHy,
«Ilepuonnyeckass cucrema xumuueckux oanemeHToB J[.M.MenneneeBa», mopTpeThl
BBIJIAFOIINXCS YICHBIX-(DU3UKOB ¥ aCTPOHOMOB);

*  uH(pOPMALMOHHO-KOMMYHHUKATUBHbBIE CPEJICTBA;

*  DKpPaHHO-3BYKOBBIE ITOCOOMS;

*  KOMIUIEKT 3JIEKTpOCHAOKeHus1 KaObuHeTa pusuKu;

* TEXHHYECKHE CPEICTBA OOyUCHHUS;

* JIeMOHCTpalMOHHOE 000pya0oBaHue (00IIero Ha3HAYCHHs U TeMaTHYeCKHe HaOOoPhl);

* nabopatopHoe 00opynoBanue (00IIET0 HA3HAYCHUS U TeMAaTUYECKUEe HAaOOPHI);

* CTaTMYeCKHe, TMHAMUYECKHUE, IEMOHCTPAIIMOHHBIE U Pa3AaTOYHbIE MOJIEIIH;

* BCTIOMOTaTeJIbHOE 000PYAOBAHHE;

* KOMIUIEKT TEXHHYECKOM JIOKyMEHTallud, B TOM YHCIE MacropTa Ha CpeacTBa
00y4YeHUsI, ”HCTPYKITUH 110 UX UCIOJIb30BAHUIO U TEXHUKE 0€30MaCHOCTH;

e OubnmoreyHsId GOHI.

B mporiecce ocBoeHUS mporpaMMbl YIeOHON AUCIHUIUTAHBI «DU3UKa» CTYIECHTHI HMEIOT
BO3MOXXHOCTh JIOCTyMa K JJIEKTPOHHBIM Yy4eOHBIM MarepualiaM Mo (U3MKe, UMEIONINMCS B
cBOOOAHOM jocTyrie B cetH VIHTEepHET (DJIEKTPOHHBIM KHHTaM, TMPAKTHKyMaM, TeCTaM,
matepuanam EI'D u np.).

3.2. UudopmanuonHoe odecriedeHne 00y4YeHus

Jnst peanmzanuyd MporpaMMbl  TUCHUTUIAHBL OMONIMOTEeYHBIM (OH 00pa3oBaTebHON
OpraHu3alliy JIOJDKEH MMETh IeYaTHbIe W/WIM DJIEKTPOHHbIE YUeOHMKH M pa3paOOTaHHbBIC B
KOMIUIEKTe ¢ HUMHU y4eOHble MocoOus (IpU HAJIMYHH), JOMYIIEHHbIE K HCIIOJIb30BAHUIO MPU
peanu3alu  00pazoBaTeIbHBIX MPOTPaMM CpeIHEro MNpodecCHOHAIBLHOIO 00pa3oBaHus,
peann3yeMbIX Ha 6a3e OCHOBHOTO 0OIIero oopa3oBaHms’.

4 Tlpukas MunucrepctBa mpocseiuenns Poccuiickoii Menepaumn ot 5 Hosdps 2024 r. N 769 «O6
YTBEPXKICHUU (elepabHOro NnepeyHst yueOHHKOB, JTOMYIIEHHBIX K MCIOJIb30BaHUIO TIPH peali3allii UMEIOIINX
TOCYAAapCTBEHHYIO aKKPEAWTALUIO 00pa30oBaTeNbHBIX MPOrpaMM HAyalbHOIO OOILEro, OCHOBHOTO OOIIero,
cpenHero oO0mero oOpa3oBaHUS OPraHU3ALMSIMH, OCYIIECTBISIONIMMHU O0pa30BaTENbHYIO JAESATEIbHOCTh, U
YCTaHOBJICHUH MPEAETHHOTO CPOKA HMCIOIb30BAaHUS MCKIIOYEHHBIX YIeOHHKOB M pa3pabOTaHHBIX B KOMILJICKTE C
HUMH y4eOHBIX TOcOOmi» (B akTyanbHOW penakiyn). CchbUIka Ha yKa3aHHBIN Npuka3 akryansHa Ha 20.02.2025 1.
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[Ipu peanuzauuu nporpaMMmbl JUCHUIUIMHBI BO3MOXHO HCIIOJIb30BAHUE SJIEKTPOHHBIX
0o0pa3oBaTeNbHbIX  PECYpCOB, JONYIIEHHBIX K  HCHOJB30BAaHUIO TMpPH  pealln3aluu

006pa30BaTENbLHBIX IPOIPAMM CPETHETO OOIIEro 00pa3oBaHUS".

OcHoBHas1 JInTepaTypa

1. Mskumes, I'. 5. @usuka: 10-i knacc: 6a30BbId U yriyOn€HHBINA YpOBHU : yueOHuk / I
S. Msakumes, b. b. byxosues, H. H. Corckuii ; mox penakmnueit H. A. IlapdpentreBoii. — 11-¢
u3n., crep. — Mocksa : IIpocemenue, 2024. — 432 c¢. — ISBN 978-5-09-112178-0. —
Texcr: onekrponHsid / Jlamb :  2JIeKTpoHHO-OMOMMoTeuHnas cucrema. — URL:
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ABTOPH3. MOJIb30BATEIICH.
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5. Msakumes, b. b. bByxosues, B. M. Yapyrun ; nox penakiueit H. A. ITappentreBoit. — 12-¢
u3n., crep. — Mocksa : IIpocemenue, 2024. — 432 c¢. — ISBN 978-5-09-112179-7. —
Tekcr: onekrponHsid / Jlamb :  2JeKTpoHHO-OMOMMoTeuHnas cucrema. — URL:
https://e.lanbook.com/book/408689 (mata oOpamenus: 06.03.2025). — Pexum mocryma: Juist
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cpenHero  mpodeccuoHanpHOro  oOpaszoBanus/  B. B. I'oprnau, H. A. UBanoB,
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(ITpoeccuonansHoe  oOpazoBanue). —  ISBN 978-5-534-00186-0. —  Tekct
anekTpoHHbld  //  OOpasoBarenbHas mnatdopma  FOpaiit  [caiit]. —  URL:
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(O6pazoBaTenbHbIE pecypchl HHTEpHETa — DH3HKa).

10.www.school-collection.edu.ru  (Exgunas kosrekuuss nu@POBBIX 00pa3oBaTeIbHBIX
pecypcoB).

11.https//fiz.1september.ru (YueObHo-MeToanueckas razera «dusukay).

12. www.n-t.ru/nl/fz (HoGeneBckue nmaypeatsl o ¢usuke). 13.www.nuclphys.sinp.msu.ru
(Anepnas ¢uzuka B unrepuere). 14.www.college.ru/fizika (IToaroroBka k EI'D).

15.www.kvant.mccme.ru  (Hayyno-monyssipHelii  (HU3HKO-MaTeMaTHUYECKUH  KypHAI
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16.www.yos.ru/natural-sciences/html (EcTecTBeHHO-HAayUHBIA >KypHAJI JJIS MOJIOJICKHU
«IyTh B HAYKY»).
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4. KOHTPOJIb 1 OlIEHKA Pe3yJbTATOB OCBOCHUS JUCIHIJIMHBI

KoHTpo1b M oOLIGHKa pEe3yJIbTaTOB OCBOEHHs 00I1e00pa30BaTeIbHON

JUCHUIINIMHBI PACKPBIBAIOTCA 4YCPE3 AUCHUIINIMHAPHBIC PE3YJbTAThI,

HaITpaBJICHHBIC Ha

dbopMupoBaHre 00mMUX U MPOPECCHOHAIBHBIX KOMIIETEHIIMI 1O pa3aeiaM U TeMmam

coJiep’kaHusl yueOHOro MaTepuaa.

Kon u HanumenoBanue
(popMupyemMbIX KOMIIETeHIN I

Paznen/Tema

THun oeHOYHBIX
MeponpUusTHI

OK 01. BpiOupare crmocoObl
peuieHHs 3aga4
npodeCcCuOHATBLHON

ACATCIIBHOCTH IIPUMCHHUTEIIBHO K
Ppa3IuYHbIM KOHTCKCTaM

Pazgen 1. Temnr 1.1., 1.2,
1.3 Pasgen 2. Temmr 2.1.,
2.2., 2.3. Pazgen 3. Temnl
3.1.,3.2,33,34, 35.
Pazgen 4. Temsr 4.1., 4.2.,
4.3.,4.4.

Pasnen 5. Temsr 5.1

Pazgen 6. Temnr 6.1., 6.2.
Pazpen 7. Temsr 7.1., 7.2.

OK 02.
COBPEMEHHBIE CPEICTBA IOUCKA,

Hcnons3oBaTh

Pazgen 1. Temwr 1.1., 1.2,
1.3 Pasgen 2. Temwmr 2.1.,

aHamu3a W uHTepnperauuu | 2.2., 2.3. Pazgen 3. Tewmsbl
uHpopmanuu ul|3.1.,32,33.,34.,35.
uHpopmanmonueie  TexHosioruu | Pazgen 4. Temwr 4.1., 4.2.,
IUIA BBIIIOJTHEHUS 3amay | 4.3., 4.4.
npodecCHOHATbHON Paznen 5. Temnr 5.1.
JIeITEeIbHOCTU Pazgen 6. Temur 6.1., 6.2.
Pazgen 7. Temsr 7.1., 7.2.
OK 03. IInanupoBarb u | Pazgen 1. Temsr 1.1., 1.2,
peanu30BbIBATh cooctBenHoe | 1.3 Pazmen 2. Temwmr 2.1.,
npodeccuoHanbHOe u|22., 23. Pazgen 3. Tewmnl
JIMYHOCTHOE pasButme, | 3.1., 3.2, 3.3, 3.4, 3.5.

NpeaAPpUHUMATCIIBCKYIO

Pazgen 7. Temnr 7.1., 7.2.

JIeSITEIbHOCTD B
npodeccuoHaIbHON coepe,

UCIIOJIb30BaTh 3HAHHSA o

(UHAHCOBOW TI'PaMOTHOCTH B

Pa3InYHBIX KU3HEHHBIX

CUTYyaIHUSIX

OK 04. Oddextusno | Pazgen 1. Temsr 1.1., 1.2,

B3aUMOJEHCTBOBAaTh M pa6OTaTL
B KOJUICKTUBC U KOMaH/IC

1.3 Pasgen 2. Temwmr 2.1.,
2.2., 2.3. Pazgen 3. Temnl
3.1.,3.2,33,34, 35.
Pazgen 4. Temnr 4.1., 4.2.,
4.3.,4.4.

- YCTHBIH OIpOC;
- (ppoHTANBHBII OMIPOC;

- OIIEHKa KOHTPOJIbHBIX
pabor;

- HaOJIFOIeHUE 3a
BBITTOJTHEHHEM

1abopaTOpHBIX padoT;
- OIEHKa  BBINOJHEHUS
1abopaTOpHBIX padoT;

- OLEHKAa MPaKTUYECKHUX
pabor (pemenus
KaYeCTBEHHBIX, PACUETHBIX,
npohecCuOHaTBHO
OpUEHTUPOBAHHBIX 3a7a4);

- OIICHKA TECTOBBIX
3aJIaHNM;

- HaOJIOJCHHE 3a XOAO0M
BBITIOJTHEHUS

WHIAUBUAYAJIIBHBIX ITPOCKTOB

HN OICHKa BbIIIOJHCHHBIX
ITPOCKTOB;

- OLICHKa BBITIOJIHEHU A
JOMaIIHUX n

CaMOCTOSITENIbHBIX PaloT;
--  muddepeHInpoBaHHBII
3auer.
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Pazgen 5. Temnr 5.1.
Pazgen 6. Temnr 6.1., 6.2.
Pazgen 7. Temsr 7.1., 7.2.

OK 05. OcymiecTBIATh YCTHYIO U
MUCHbMEHHYI0O KOMMYHHUKAIIMIO Ha

Pazgenr 1. Temer 1.1., 1.2,
1.3 Pasgen 2. Temmr 2.1.,

roCy1apCTBEHHOM s3pike | 2.2., 2.3. Pazgen 3. Temsl
Poccuiickoit denepanun cl|3.1,32,3.3,34.,35.
Y4ETOM ocobennocrelt | Paznen 4. Temnr 4.1., 4.2.,
COIIMAIbHOTO W KyJbTypHOro | 4.3., 4.4
KOHTEKCTA Pa3nen 5. Temnr 5.1.
Pazgenr 6. Temer 6.1., 6.2.
Pazgen 7. Temsr 7.1., 7.2.
OK 07. CopetictoBath | Paznen 1. Temnr 1.1., 1.2,
COXpaHEHUIO okpyxatome | 1.3 Pazpmen 2. Temmr 2.1,
cpebl, pecypcocoepexenuto, | 2.2., 2.3. Paznen 3. Tewmsl
MIPUMEHSTH 3HAHUSI 0013.1,3.2,3.3,,34.,35.

U3MEHCHHUU KJIMMATa, MPHHIIUIIBI
OEpEeIKITMBOTO IPOM3BOJICTBA,
adpdexTuBHO  ACHCTBOBAaTH B

Ilpe3BLI‘13.I‘/'IHI:»IX CUTYyalluiaXxX

Pazgen 4. Temm 4.1., 4.2,
4.3.,4.4.

Pazgenr 6. Temur 6.1., 6.2.
Pazpen 7. Temsr 7.1., 7.2.

Onucanue mKaJja oneHNBaHUs

Cocrasnsironiue OHEHKHN COOPMHUPOBAHHOCTHU KOMITETEHIIM
KOMIICTCHIIMHA HEYJIOBJICTBOPHUTCILHO YIOBJICTBOPUTCIILHO XOpOo1Io OTJIIUYHO
. . YpoBeHb 3HaHUi B
YpoBeHb 3HAHHI HIKE MuHUMaIIEHO YpoBeHb 3HaHUN B obBeMe
MHHUMAaJTbHBIX JIONTYCTUMBIHA YPOBEHb o0beMme, ’
TpeboBanuii. Umenn 3HaHMH. JlonmymeHo COOTBETCTBYIOIIIEM COOTBETCTBYIOIICM
MECTO TpyOBIe OIIHOKH. MHOT'O HErpyOBIX porpaMme porpaMme
TMonHOoTA 3HAHMIA OILIMOKH. HOArOTOBKH. TIOZrOTOBKH,
JlomymeHo
HECKOJILKO I'PYyOBIX Homnymeno
OInO0K HECKOJIbKO
HECYIIIECTBEHHBIX
OIIMOOK.
IIpopemoHcTpupO
BaHbI BCE
TIpu pemennu [TponemoncTpupoBa IIponemoHcTpHUpOBa OCHOBHBIE
CTaHAAPTHBIX 33724 HE HBI OCHOBHBIE HBI BCE OCHOBHBIE YMEHHS,
MIPOJIEMOHCTPUPOBAHBI YMEHHS. YMEHHSL. HEKOTOpBIC - Ha

Hamiune
yMeHHH
(HaBBIKOB)

HEKOTOPBIE OCHOBHBIE
YMEHUS ¥ HaBBIKH.
Hmenu Mecto rpyoObIe
OIIMOKH.

PemeHsl THIIOBBIE
3a/1a4¥ ¢ HETPYOBIMHU
OIINOKAMH.
BrimosiHeHBI Bece
3aJIlaHus HO HE B
[I0JIHOM OOBEME.

Pemrens! Bce
OCHOBHBIC 337Ja4YH C
HerpyObIMU
OIINOKAMH.
BrimosiHeHBI Bee
3aJaHus, HO C
HEKOTOPBIMU
HEIOYeTaMH.

YPOBHE XOPOIILIO
3aKpETICHHBIX
HAaBBIKOB.
Pemrens! Bce
OCHOBHBIE 3a/1a4u
C OTIEJIbHBIMU
HECYIEeCTBEHHBIM
M OLIMOKaMHU.
BrImionHeHEI Bce
3a7aHus, B
[OJIHOM 00BEME,
0€e3 HEJJOYETOB.
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18.

19.
20.
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22.
23.
24,
25.
26.

27.
28.
29.
30.
31.

Bonpocsl k 3auery:
®usukKa — HayKa o npupoje. EcTecTBEHHOHAaYyYHbIN METOJ TO3HAHUS, €r0 BO3MOKHOCTH U
IpaHULbl IPUMEHUMOCTU. MozaenupoBanue GU3NYECKUX SIBICHUH U mpoiieccoB. Poib
3KCHEPUMEHTA U TEOPUH B MpoLecce NO3HaHUs pupoibl. usnyeckue 3akoHbl. OCHOBHbBIE
3JIEMEHThI PU3NYECKOM KapTUHBI MUPA.
OTHOCUTENBHOCTh MEXAHUYECKOTO IBHKEHUSI. CUCTEMBI OTCYETA.
XapaKkTepUCTUKU MEXaHUYECKOTO ABUKEHUS: IIEPEMELIEHUE, CKOPOCTh, YCKOPEHHE.
Bunb! nBmkeHus (paBHOMEPHOE, PAaBHOYCKOPEHHOE), UX rpaduueckoe onrucaHue.
3akoHbl TuHaMuKU HproTOHA.
3aKOH BCEMUPHOTO TATOTEHUS. CUJIA TSKECTH.
Bec tena. HeBecoMocCTs.
Cwita ynpyroctu. Buasl aedopmarmii.
Bunsl Tpenus, cuiia TpeHusl.

. UMnynbe Tena. 3aKk0OH COXpaHEHUsl UMITYJIbCa U PEaKTUBHOE JIBUKEHHE.

. OHeprus. Bunpl s3Hepruu. 3aKoH COXpAHEHHS] MEXAHUYECKOU SHEPIHH.

. Mexanudeckas paboTa U MOIIHOCTb.

. Mexanudeckue kojaebaHusi. AMIUTUTY/Ia, IEPUO]I, YaCTOTa KOJIeOaHUA.

. CBOOOIHBIE U BBIHYK/IEHHbIE KoJeOanus. Pe3onaHc.

. Mexanudeckue BoHbl. CBOMCTBAa MEXaHUYECKUX BOJIH. J[JIMHA BOJTHBI.

. Macca u pazmepsl Mosiekyil. TemnoBoe aBrxeHre. OCHOBHbBIE MTOJIOKEHUSI MOJIEKYJISIPHO-

KUHETHYECKON TEOPUH, UX OIBITHBIE 0OOCHOBAHUS.

OOBsiCHEHHE arperaTHbIX COCTOSHMM BEIECTBA HAa OCHOBE MOJEKYJISPHO-KMHETHYECKOM
Teopuu. MI3MeHeHus arperaTHeIX COCTOSIHUM BELLIECTBA.

Mopnens uneanbHoro raza. OCHOBHOE YpaBHEHHE UJCAIbHOTO raza. CBsa3b MeX1y
JTaBJICHUEM U CpEJHEN KHHETHUECKON SHepruen MoJieKky raza. AOCOIOTHas TeMIieparypa
KaK Mepa cpeJHel KMHETUYECKOW SHEPTUH YaCTHULL.

N3onponeccsl.

Monenb cTpoeHus KuaAKocTH. HachlleHHbIe 1 HEHACBILIECHHBIE MTaphl. 3aBUCUMOCTh
JIaBIICHUs HACBILICHHOTO 11apa OT TEMIIEPATYPHL.

AOGconoTHas M OTHOCHUTENbHAS BIAKHOCTh Bo3lyxa. Touka pockl. [Ipubops! s
U3MEPEHMS OTHOCUTEIBHOU BIIAYKHOCTH BO3yXa.

IToBepXHOCTHOE HATSKEHUE U CMAaYMBaHUE.

Mogenb cTpoeHus TBEpABIX TeJl. MexaHn4eCKrne CBOMCTBA TBEPABIX TEJ.
AMop(dHBIE U KpUCTAUINYECKUE BEILIECTBA.

BuyTpenHss sHeprus u padbora rasa.

[TepBbiii 3ak0H TepMoAMHAMUKH. BTopoii 3akoH TepmoanHaMuku. HeobpaTtumoctsb
TEIJIOBBIX ITPOLIECCOB.

TemuoBele ABUTaTEn U oXpaHa okpyxkatoueil cpeast. KI1/I rennoBsix nBurartenei.
B3anmonencTere 3apssKeHHBIX TEIL.

DneKTpUUecKUi 3apsj. 3aKOH COXPAaHEHUS JIEKTPUUECKOTO 3apsiia.
DnekTpruyeckoe nosie. HampsikeHHOCTD 3JIEKTPUYECKOTO TOJIS.

[IpOoBOTHUKY M TUDIEKTPUKH B JIEKTPUUECKOM II0JIE.
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32.

33.

34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

45.
46.

47.
48.
49.
50.
51.

52.
53.
54.
55.
56.
57.

58.

59.

Pabora anekTpocTaTuyeckoro mnoss 1o nepemenieHuo 3apsaaa. [lorenmnuan
AIIEKTPOCTATUYECKOTO MOJIst. PasHOCTh moTeHInanoB. CBsI3b MEXY Pa3HOCTHIO
MOTEHIINAJTIOB U HANIPSDKEHHOCTHIO TOJISL.

DIEKTPOEMKOCTh. DIEKTPOEMKOCTD IIJIOCKOI'0 KOHAEHCATOpa. DHEPrus 3apsSKEHHOTIO
KOHZIeHCcaTopa. THIThI KOHIEHCATOPOB, UX MPUMEHEHHE.

[TapannensHOE U OCIEA0BATEIBHOE COSMHEHHS KOHJIEHCATOPOB.

[TocTostHHBIN 3neKkTpuyecKnid TOK. Cuila TOKa, HapshKEHUeE.

DIEKTPUUECKOE COMTPOTUBIICHHE.

[TocnenoBarenbHOE U MapalieIbHOE COSTUHEHHS IPOBOIHUKOB.

3akon OMa aJig y4acTKa LNy U JUIsl TIOTHOM LIeTH.

Pabota n Mo1HOCTB 35eKTpruYecKoro Toka. 3akoH J[xoyins - JIenua.

MaruauTHoe noiie.

[TocTosTHHBIE MATHUTHI 1 MATHUTHOE TIOJIE TOKA.

Cuna Amnepa. Cuna JlopeHia.

SIBeHME ANEKTPOMArHUTHOM UHYKIIHH.

[TpunHIMI NECTBUS SIEKTPOABUTATENS. DIIeKTpou3MepuTeabHbie Tpubopsl. [Ipodiembl
3HEprocOepeKeHusI.

[Tepemennsriit Tok. Tpanchopmatop.

DNEKTPOMArHUTHOE TI0JIE U AJIEKTPOMArHUTHBIC BOTHBI. CKOPOCTH 3JIEKTPOMArHAUTHBIX
BOJIH.

IIpuHIUIIBI pauOCBA3H.

Caer kak 3nekTpoMarHuTHas BoiaHa. HTepdepenius u nudpakuus cBera.

3aKoHBI OTpaKEHUs U MperoMiieHus cBeta. [loTHoe BHyTpeHHee OTpakeHue.
Hucnepcus ceTta.

Paznuynbie BUABI 2IEKTPOMAarHUTHBIX M3JIyY€HUN, X CBOMCTBA U MIPAKTHYECKUE
MPUMEHEHHUS.

OnTuueckue npudopsl. Paspemaromniast ciocoOOHOCTh ONTHUECKUX MPUOOPOB.
['unoresa [lnanka o kBanTax. ®ororddexr. DoToH.

BosHOBBIE B KOPITYCKYIISIPHBIE CBOMCTBA CBETA.

TexHU4eCKHe yCTPOICTBA, OCHOBAaHHBIE HA UCIIOIB30BaHUH PoToddPexTa.
CtpoeHue aTOMHOTO sijipa. DHeprus cBsi3u. CBsi3b Macchl M SHEPTUU.

Snepnas sHepretuka. PaqnoakTHBHBIC U3TYyYSHHS U UX BO3ACHCTBUE HA KUBHIE
OpTaHHU3MBI.

Dddext Homnepa u obHapy) eHUE «pa3zderaHus» ralakTHK. bonbinoii B3peiB. Bo3MoxHbIE
CLIEHapHH 3BOIIOLMHN BceneHHoi.

DBOJIOIUS U SHEPTUs TOpeHus 3Be31. Tepmosnepubiii cuates3. O0pa3oBaHKe TIAHETHBIX
cucreM. CoJTHEUHAsT CUCTEMA.
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