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1. O0mas xapakTepucTHKa NPUMePHO padoyeii MporpaMmbl
001meo0pa3oBaTe/ibHON IMCHUILIHHBI “Du3nka”

1.1. MecTo AUCHHUILINHBI B CTPYKTYpPe OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMbl

OobmeoOpa3oBatenbHas — aucuuiminHa — «Dusuka»  gBisSeTcs  00sS3aTeIbHONW  YacThIO
00111e00pa30BaTENLHOrO IUKIAa 00pazoBaTeNbHON mporpammsbl B cooTBeTcTBUM ¢ OT'OC CIIO

no cnernuanbHocTH 43.02.16 “Typusm u rocTenpuuMcTBO”.

1.2. e u njIaHUpyeMble Pe3yJIbTaThl 0CBOCHUS THCHMIIJIMHBI:

1.2.1. lenu auCHMUIUIAHBI:
Copeprkanue mporpaMMsbl 00111e00pa30BaTENbHON AUCIUILTUHBI «DU3KKa» HAMIPABJICHO HA

JOCTHKECHUE CIECAYIOIINX LIECICH:

- popmupoBanue y 00y4arOMIUXCS YBEPEHHOCTH B IIEHHOCTH OOpa30BaHUs, 3HAYHMMOCTH
¢u3nyeckux  3HAHMW JJIE  COBPEMEHHOrO  KBAJU(HUIIMPOBAHHOTO  CHEIHATUCTa  pU
OCYILIECTBIIEHUH €r0 MPOPEeCCHOHATBHOMN e TENbHOCTH;

- (hopMupoBaHUE €CTECTBEHHO-HAYYHOH IPaMOTHOCTH;

- OBJIAJICHUE CIEHU(PHUECKOW cHCTEMON (U3NYECKUX TMOHATUH, TEPMUHOIOTHH H
CUMBOJIUKOH,

- OCBOEHHE OCHOBHBIX (PM3MUECKUX TEOPUIA, 3aKOHOB, 3aKOHOMEPHOCTEH;

- OBJIa/ICHUE OCHOBHBIMM METOJIaMU HAY4YHOI'O IO3HAHMs NMPHUPOABI, HCIIOJIb3YyEMBIMHU B
¢u3uke (HaOmOJEHME, ONHMCAHWE, HW3MEPEHUE, BBLIBIDKCHHE THUIIOTE3, IPOBEJCHHE
IKCIEPUMEHTA);

- OBJIAJICHUE YMEHUSAMHU 00pabaThIBaTh JAaHHBIE HKCIIEPHUMEHTA, OOBACHATH MOJTYYCHHBIC
pe3yabTaThl, yCTAaHABIMBATh 3aBUCUMOCTH MEXIy (PU3MUECKMMH BETMYMHAMH B HAOIIOAaEMOM
SIBJICHUH, JI€JaTh BBIBOJbI;

- (hopMupoBaHNE YMEHHUS peIIaTh (PU3NUECKUE 33a4H Pa3HbIX YPOBHEH CI0KHOCTH;

- pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIJICKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IIpollecce NMPUOOpPETeHUs 3HAaHUN C UCTIOJIb30BAHUEM PA3JIMYHBIX HCTOUHUKOB MH(POPMAIUU U
COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTUH; yMeHHMH (OpMYIUpPOBaTE M OOOCHOBBIBATH
COOCTBEHHYIO TMO3ULHUIO MO0 OTHOIICHUIO K (U3UYECKON MH(OpPMAIMH, MOy4yaeMON U3 pPa3HbIX
HCTOYHUKOB;

- BOCIUTAHHE YyBCTBA F'OPJOCTHU 32 POCCUUCKYIO QU3UYECKYIO HAYKY.

OcBoenue kypca «®dusuka» NpeanonaracT peueHue CiaeIyoIIuxX 3a1au:

- mproOpeTeHne 3HaHUi 0 (QyHIaMEHTaNbHBIX (PU3NYECKUX 3aKOHAX, JIEKAIIUX B OCHOBE
COBPEMEHHOM (PU3MUECKONW KapTHUHBI MHUpA, HMPUHIMIIOB JCHCTBUS TEXHUYECKUX YCTPOICTB M
MIPOU3BOICTBEHHBIX MTPOIECCOB, O HAN0OJIee BAXKHBIX OTKPBITUSAX B 00JaCTH (PU3HUKH, OKA3aBIIUX
OIpEeleNAIONIee BIUSHUE HA PA3BUTUE TEXHUKU U TEXHOJIOTUH;

- TIOHMMaHHe (UIUYECKON CYITHOCTH SIBJICHUH, MPOSBISIOMUXCA MPOU3BOJCTBEHHOM
NEATENbHOCTH;

- OCBOGHHE CIIOCOOOB UCMONb30BAHUS (DUBNYECKUX 3HAHUM JUIS TPAKTHUYECKUX H

npodecCHOHANBHBIX 3a7ad, OOBSICHEHUS SBJICHHUNM MPOW3BOJCTBEHHBIX W TEXHOJOTHYECKHX
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MPOIIECCOB, NMPUHIUIIOB TEXHUYECKHX NPHOOPOB U YCTPOWCTB, obOecreueHHst Oe30MacHOCTH
MIPOU3BOJICTBA M OXPAHBI IPUPOIBL;

- (¢opMHUpOBaHME yMEHHUH pemarh y4eOHO-TIPpAKTUYECKHe 3aJaud  (PU3HYECKOTO
coZiep>KaHus ¢ y4€TOM MpoeCCHOHATLHON HANPaBIEHHOCTH;

- IOJITOTOBKA OOYYaIOUIMXCS K YCIEIIHOMY OCBOCHHMIO IUCHMIUIMH W MOJIYJeH
npoecCHOHATBHOTO IMKIA: (OPMUPOBAHME Y HUX YMEHUH M ONbITa JESATEIBHOCTH,
XapakTepHBIX JJIs podeccuil / JOMKHOCTEH CIIy)KalllMX WK CHEIHaTbHOCTEH, MOJy4yaeMbIX B
npoecCHOHATBLHBIX 00pa30BaTEIbHBIX OPraHU3aAIMIX;

- MOArOTOBKa K ()OPMUPOBAHMIO OOLIMX KOMIIETEHIMH Oyaymiero CrenuaitucTa:
caM0o00pazoBaHMs, KOMMYHHUKAIMH, MPOSBICHUS TI'paXKAAaHCKO-MATPUOTUUYECKON IMO3UIUH,
COTPYAHUYECTBA, TPUHATHA pEIICHUH B CTAaHJAPTHOW W HECTAaHAAPTHOM CHUTyalusX,
NPOCKTHUPOBAHUSA, TPOBEICHHUS (U3NYECKUX M3MepeHud, 3¢pdexkTuBHOro u 0e30macHOro
MCTIOJIb30BAHUS PA3JIMYHBIX TEXHUYECKUX YCTPOMCTB, COOMIOACHUS MPAaBHI OXPaHbl TPyAa MpH
pabote ¢ puznueckumMu npudopamMu 1 000PYIOBaHUEM.

OcobenHocTh (HOpMUPOBAaHUS COBOKYITHOCTH 3a7ad W3y4eHHUs (U3UKU U CHUCTEMBI
cpeaHero mnpogecCHOHAIBHOIO 00pa30BaHMs 3aKIIOYaeTCs B HEOOXOAMMOCTH pealu3alvu
npodecCHOHATBPHON  HANMpPaBICHHOCTH peIlaeMbIX 3a7ady, yuéra OCOOEHHOCTEeH cdepsl
JEATeIbHOCTH OYIyIIHNX CIIEHUAINCTOB.

B pesynbrare 0cBOCHUS AUCIUIUIMHBI O0YYaIONIUICS 0JIZKeH 3HATh:

- CMBICT TOHATHH: (u3MYeckoe SBJICHHE, THUIOTE3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aMMOJICHCTBHE, JJIGKTPOMAarHuTHOE TOJe, BOJHA, (OTOH, aToM, AaTOMHOE  SIpo,
MOHU3HPYIOIIHE U3TYUCHHUS;

- CMBICT (PU3MYECKHX BEIUYMH: CKOPOCTb, YCKOpPEHHE, Macca, CHJIa, UMIYJbC, padoTa,
MEXaHUYecKasi »dHEpPrus, BHYTPEHHSS OSHEPrus, aOCONIOTHAsh TeMIeparypa, CpeaHss
KUHETHYECKasi HEPTUsl YaCTHI] BEIECTBA, KOJMYECTBO TEIUIOTHI, SJIEMEHTAPHBIN SJIEKTPUUECKUN
3apsiz;

- CMBICT (PM3MUYECKUX 3aKOHOB KJIACCHYECKOW MEXaHUKH, BCEMUPHOTO TATOTEHHS,
COXpaHEHMs  SHEpPrud, MMIYyJIbCa M 3JEKTPHUUECKOro  3apsaa,  TEPMOJMHAMUKH,
AIIEKTPOMArHUTHON MHIYKIUHU, POTOdheEKTa;

- BKJIQJT POCCHHCKMX M 3apyOeKHBIX YUYEHBIX, OKa3aBIIUX HauOOJbllIee BIMSHUE Ha
pa3BuTHE (PU3UKH;

B pesynbrare 0CBOCHHUS AUCIUIUIMHBI O0YYAIONIUIICS JO/IZKEH YMETh.

- IPOBOIUTH HAOJIOJICHNUS, TUIAHUPOBATD U BBITIOJIHATH SKCIIEPUMEHTHI,

- BBIIBUT'aTh THIIOTE3bI U CTPOUTH MOJIEIH,

- IPUMEHATh TOJYYCHHbIE 3HAHUA 1O (U3MKE s OOBSICHEHUS pa3zHOOOPa3HBIX
(U3HYECKUX SIBJICHHUI U CBOWCTB BEI[ECTB;

- IPAKTUYECKH UCIOIB30BaTh (PU3NYECKHE 3HAHUS;

- OLICHUBATH JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHON HH(POpMAIINY;

- UCTIOJIb30BaTh NMPUOOPETCHHbIC 3HAHMS M YMEHUs Ui pEIleHUs MPAKTUYECKUX 3ajad
MOBCETHEBHOM JKM3HH, OOECledYeHUsi Oe30MacHOCTH COOCTBEHHON JKM3HM, pPAIMOHAIBHOTO
MPUPOJIOTIONB30BAHUS U OXPAHBl OKPYIKAIOIIEH CPe/Ibl.

- OMUChIBaTh M OOBSICHATH (U3MUECKUE SBICHHS U CBOICTBAa Tel: CBOWCTBAa Tra3os,

)KHHKOCTeﬁ u TBCPABIX TCII, SJICKTPOMAruiuTHYIO HWHAYKIHIO, pacnnpoCTpaHCHUC
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AIIEKTPOMArHUTHBIX BOJIH; BOJHOBBIE CBOMCTBA CBETA; U3IYUYCHUE U TOTJIONIEHHE CBETA aTOMOM;
dororddexr;

- OTJIMYATh TUTIOTE3bl OT HAYYHBIX TCOPHIA;

- JIeNaTh BBIBOJIBI HA OCHOBE AKCIIEPUMEHTAIBHBIX JTAHHBIX;

- IPUBOAUTH NPHUMEPHI, TOKA3bIBAIOIINE, YTO: HAOMIONEHHUS U IKCHEPUMEHT SIBISIOTCS
OCHOBOM JJISi BBIABWKEHUS THUIOTE3 M TEOPHH, MO3BOJSAIOT TPOBEPUTH HCTHHHOCTD
TEOPETUYECKUX BBIBOJIOB; (hM3MYecKas TEOpHsl JaeT BO3MOXKHOCTh OOBSCHATh H3BECTHBIC
SIBIICHUSI IPUPOJIBI M HAYUHBIE (DaKTHI, IPEICKA3bIBATh €Il HEM3BECTHbIC SBIICHHS,

- IPUBOJMUTH TPUMEPHl MPAKTUUYECKOTO HCIOJIH30BAHUS (U3UUECKUX 3HAHHMM: 3aKOHOB
MEXaHUKH, TEPMOJAMHAMHKH W 3JCKTPOJMHAMHUKM B DSHEPreTHKE; pPa3JIMYHBIX BHJIOB
AIIEKTPOMArHUTHBIX M3ITyUYEHHUH JUTS pa3BUTHUS PAJHO U TEIEKOMMYHHUKAIMHA, KBAHTOBOU (DPU3UKH
B CO3/IaHUM SJICPHON SHEPTETUKH, JIA3EPOB;

- BOCIIPUHUMATh M Ha OCHOBE IIOJyUYECHHBIX 3HAHUH CaMOCTOSTEIHHO OLIEHUBATh
uHpopManuioo, coaepairyocss B cooOmenusx CMMU, HWHrepHere, Hay4YHO-TIOIYJISPHBIX
CTaThsX.

- IPUMEHSATH MOJy4YEHHBIC 3HAHUS IS PEHICHUsT (PU3UUECKUX 3a]1au;

- OTIpe/IeNATh XapakTep (HU3UUECKOro mporecca no rpaduky, Tabmuue, Gopmyne*;
U3MEPSATh psAA (PU3MUECKUX BEJIHYMH, TMPEJICTABIIsAs Pe3yJIbTaThl M3MEPEHHH C yYeTOM HX

IIOIPEIIHOCTEN.

1.2.2 [lnannpyemMble pe3y/bTaThl 0CBOCHHS 00111€00Pa30BATEIbHOM M CUMILIUHBI B
coorBercTBMU ¢ PI'OC CIIO
Ocoboe 3HaueHNEe JUCIUIUIMHA UMeeT NpH (popmupoBanuu u pazsutun OK.

Kon u HaumeHnoBanue [Tnanupyemble pe3ybTaTbhl OCBOCHUS AUCIUTLTAHBI
bopmMHpyeMbIX
KOMITETEHIIHiA O6mue * JlucuumniuHapHsbie 2
OK 01. Berbupats JlnunoctHbie pe3ynbraTthl no/kHbI | [IPO 1. ChopMupoBaHHOCTH
CIOCOOBI PELICHUS OTpaXaTh B UacTH TpyHOBOro | PEICTABICHUH O PO
3agau BOCTIUTAHHUS: H MeCTe (Qu3MKM U .
. aCTPOHOMMHU B COBPEMEHHOM
npogeccuoHaIbHON - TOTOBHOCTE K TPYIly, OCOSHAHUE | oy oif xapTiEe MHpa, O
JEATeNbHOCTH LIEHHOCTH MacTepCTBa, CHCTEMOOGPA3YOLIEH Poln
IIPUMEHUTEIBHO K TpyAoIooue; (107637071
pa3IMYHBIM - TOTOBHOCTb K aKTUBHOM B pasBUTHHU CCTCCTBCHHBIX
KOHTEKCTaM JESTEITbHOCTH TEXHONOTHYECKON n | 1o Ko TEXHHKI I

COBPEMEHHBIX TEXHOJIOTHI,

COLIMAJIbHOW HAIIPABJIEHHOCTH, 0 BIJTA/IE POCCHITCKHX 1

CIIOCOOHOCTh MHUIIMHPOBATH, 3apy6EKHBIX YUCHDIX-
IUTAHUPOBATh U CAMOCTOSTEIEHO (U3UKOB B pa3BUTHE HAYKH;
BBITIOJIHATE TaKylO JEATENbHOCTD; | TOHHMAHHC usmaeckoit

1 O6umme pesynbTaThl cOPMYIMPOBAHBI B COOTBETCTBUM C JIMYHOCTHBIMH M METANPEAMETHBIMH PE3YJIbTaTaMU
dI'OC COO, B hopMHIpOBaHUU KOTOPHIX YIaCTBYET 00IIc00pa3oBaTeIbHAS qUCIUILTHHA.
2 JlucuMIuIMHApHBIE PE3yJbTaThl COPMYJIMPOBAHBI M TPOHYMEPOBAaHBI B COOTBETCTBUM C TPEOOBAHUAMH K
MIpeIMETHBIM pe3ysbTaTtam 0azoBoro yposHs ([TP6) ®I'OC COO (IIpuka3z MunobpHayku Poccun ot 17.05.2012 Ne
413 (pemakums ot 27.12.2023 1.).
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- HHTEpeC K pa3IyHbIM cdepam
npodeccHoHaNBHOM NeSATeThHOCTH,

- TOTOBHOCTh M CIIOCOOHOCTH K

00pa3oBaHMIO U caMOOOPa30BAHUIO

Ha [POTSKCHUU BCEH KU3HU;
MeranpeaMeTHbie pe3ybTaThl

JOJIKHBI OTPAXKaTh:

OBnaneHue yHUBEpCaTbHBIMU

y4eOHBIMH [TO3HABATEITHHBIMU
JNEUCTBUAMU:

a) 0a30BBIC JIOTHYCCKHE JICHCTBUS:
- CaMOCTOSTEIHHO (HOPMYITHPOBATH
U aKTyaJIU3upoBaTh NpodiIemy,
paccMaTpuBaTh €€ BCECTOPOHHEE;
- YCTaHABIIUBAThH CYIIECTBEHHBIH
MPU3HAK U OCHOBAHUE IS
CpaBHEHHUS, KIIACCH(PUKAIIUU U
0000IIICHHS;

- OIPEJIENATH LEH IeATEIHHOCTH,
3a]1a4 mapameTpbl U KaTerOpUH U3
JOCTHKCHHS;

- BBISIBJIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEUUS B
paccMaTpuBaeMBbIX SIBICHUSX;

0) 6a30BBIC UCCIICIOBATEIBCKUE
JNEUCTBUA:

- BIIAJICTh HABBIKAMH YI€OHO-
HCCIIEA0BATEIBCKON U IIPOEKTHOU
JesITeIbHOCTH, HaBbIKaMU
pasperieHus npooiem;

- BBISIBIIATH TPHYUHHO-
CIICJICTBEHHBIC CBSI3H U
aKTyalu3upOBaTh 3a/1a4y,
BBIJIBUTATh THIIOTE3Y €€ PEIICHUs,
HAXOJUTh ApPTYMEHTBI JUIS
JI0Ka3aTelbCTBA CBOUX
YTBEpXKICHUH, 3a1aBaTh
napaMeTpsl U KPUTEPUU PEIICHUS;
- aHAJIM3UPOBATH MOJTyYCHHBIC B
XOJIe pelIeHHs 3aa4u Pe3yIbTaTHI,
KPUTHUYECKH OI[EHUBAThH UX
JOCTOBEPHOCTH, MPOTHO3UPOBATH
W3MEHEHHE B HOBBIX YCJIOBHSIX;

- YMETb [IEPEHOCUTH 3HAHUS B

CYILITHOCTH HAOIIOJAeMBIX
SIBJICHUN MUKPOMUDA,
MaKpOMHpa U MEraMupa;
IIOHMMAaHHE POJIU
aCTPOHOMHH

B IIPAKTUYECKOMN
JEeSITENIHOCTH YEJIOBEKA U
JAIbHEUIIIEM HAYyYHO-
TEXHUYECKOM Pa3BUTHH,
ponu GpU3MKu

B (hOpMUPOBaHUU KPYT030pa
U GYHKINOHATIBLHON
IPaMOTHOCTH Y€JIOBEKa JUIs
pELIEHUs TPAKTUYECKUX
3a/1ay;

I1P6 2. CpopMHpOBAHHOCTH
YMEHUI paclo3HaBaTh
buznueckue SBICHUS
(Iporiecchl) u OOBICHATH
UX Ha OCHOBE N3YYEHHBIX
3aKOHOB, PABHOMEPHOE

1 PAaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE IBUJKCHHUE,
cBOOOAHOE MaJCHUE TEII,
JBUKEHHE 110 OKPY>KHOCTH,
WHEPLUS, B3aUMOJICHCTBUE
Tell, KoJie0aTeIbHOE
IBUKEHHE, PE30HAHC,
BOJIHOBOE JIBUJKEHUE;
middy3ust, OpoyHOBCKOE
JBUKEHHE, CTPOECHUE
YKUJIKOCTEN U TBEPJBIX TEN,
U3MEeHEeHHe o0beMa Tell Mpu
HarpeBaHuU (OXJIAXICHHUHN),
TEIJIOBOE PABHOBECHE,
UCIapeHue, KOHAeHcalus,
MJIaBJICHUE,
KpUCTAJUTU3ALINsl, KHTICHHUE,
BJIQXKHOCTB BO3/yXa, CBA3b
CpeaHEN KUHETUYECKON
SHEPrUU TEIIOBOTO
JBUKEHUSI MOJIEKYJI C
aOCOJIIOTHOM TeMIIepaTypoid,
MOBBIIICHUE JABJICHUS Tra3a
IIPU €ro HarpeBaHuu

B 3aKPBITOM COCYJE, CBSI3b
MEXy mapaMeTpaMu
COCTOSIHMS T'a3a B
U30IIpoLieccax;
AJIEKTpU3ALIUA TEN,
B3aUMOJICHCTBUE 3apsJIOB,
HarpeBaHue NIPOBOJHHUKA C




[IO3HABATENBHYIO U IIPAKTUYECKYIO
00JIaCTH KU3HEACATEIbHOCTH;

- YMETb UHTETPUPOBATh 3HAHUS U3
pa3HBIX MPEIMETHBIX 00IacTei;

- BBIIBUTATb HOBBIC UJICH,
IpeaiaraTb OpUrnHaIbHbIC
MIOAXOABI U PELICHUS;

- IPOSIBIIAITH CITIOCOOHOCTH MX
HCIIOJIb30BAHUS B II03HABATEIBLHOMU

U COLIMAIbHOU IPAaKTUKE

TOKOM, B3aMO/ICHCTBHE
MAarHuToB,
AIIEKTPOMArHUTHAS
WHAYKLUs, IEUCTBUE
MAarHUTHOTO ITI0JIS Ha
MIPOBOJIHHUK C TOKOM

U IBWOKYILIMICS 3apsij,
AIIEKTPOMATHUTHBIC
KOJIeOaHus

Y BOJIHBI, IPSIMOJIMHEHHOE
pacipocTpaHeHUE CBETa,
OTpakeHHE, IPETOMIICHUE,
uHTEepEepeHIHs,

T paKIus

Y TIOJISIPU3AIUsl CBETA,
JMCTIEPCUS CBETA;
¢boTo3eKTpUUECKU

3 QeKT, CBEeTOBOE AaBICHHE,
BO3HHKHOBEHHE
JIMHEWYaTOro CIeKTpa aToMa
BOJIOPO/Ia, €CTECTBEHHAs U
HCKYCCTBEHHAs
PaOaKTUBHOCT;

I1P6 3. Baageuue
OCHOBOITOJIArAIOIIMMU
(U3HYECKUMU TOHATHIMU U
BEJIIMYMHAMH,
XapaKTepPU3yIOIIIMHI
¢du3nvecKre mporeccs
(CBSI3aHHBIMU C
MEXaHUYECKHUM JBIIKCHHEM,
B3anMMOJICHCTBUEM TETI,
MEXaHUYECKUMU
KOJICOAHHMSIMH M BOJTHAMH,
aTOMHO-MOJICKYJIIPHBIM
CTPOEHUEM BEIIECTBA,
TETJIOBBIMU TIPOIECCAMU;
ANEKTPUIECKUM U
MAarHUTHBIM ITOJISIMH,
AIIEKTPUIECKIM TOKOM,
AIIEKTPOMATHUTHBIMH
KOJICOAHHSIMH M BOJTHAMHU,
ONTUYCCKUMU SIBJICHUSIMHU;
KBAaHTOBBLIMU SIBJICHUSIMH,
CTPOCHHEM aToMa U
aTOMHOTO Si7pa,
PaAO0aKTUBHOCTHIO);
BIIaJICHHE
OCHOBOITOJIArAIOIIMMU
ACTPOHOMUYECKUMU
MMOHSTUSAMH,
ITO3BOJISIOIIUMU




XapaKTepU30BaTh IPOLECCHI,
IIPOUCXOAIINE HA 3BE3/aX,
B 3BE3/IHBIX CUCTEMAX,

B MEXTaJaKTHUYECKOHN Cpele;
IBIKEHIE HEOECHBIX TEIl,
9BOJIIOLIUIO 3BE3] U
Bcenennolii;

I1P6 4. Bnanenue
3aKOHOMEPHOCTSMH,
3aKOHaMHU

U TEOPHUSIMU (3aKOH
BCEMUPHOrO TAroTeHus, I, 11
u Il 3axonsl HeioTOHA,
3aKOH COXPaHECHUS
MEXaHUYECKON DHEPTHUH,
3aKOH COXPaHECHUS
UMITyJIbCa, IPUHLUIT
CYNEPIIO3ULUU CUII,
IIPUHLIUI PaBHOIIPAaBHOCTH
MHEPLHAIBHBIX CUCTEM
OTCUYETa; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPUIO
CTPOEHHUs BELIECTBA,
ra30oBbI€ 3aKOHBI, IIEPBBII
3aKOH T€PMOJUHAMUKY;
3aKOH COXPaHECHUs
JJIEKTPUYECKOr0 3aps/a,
3akoH KyioHa, 3akoH Oma
JUI y4acTKa LeNu, 3aKOH
Owma 115 nosHOM
IEKTPUYECKOU LIETIH, 3aKOH
Jxoyis - JIeHna, 3akoH
JIEKTPOMATrHUTHOU
MHIYKIWH, 3aKOH
COXpaHEHUsl DHEPIUH, 3aKOH
MIPSMOJIMHENHOT O
pacIpoCTpaHEHHUs CBETa,
3aKOH OTpPa)XEHUs CBETAa,
3aKOH IIPEJIOMJICHUS CBETA;
3aKOH COXPaHEHUs DHEPIUH,
3aKOH COXPaHECHUS
HMITyJIbCa, 3aKOH
COXpaHeHUs
JIEKTPUYECKOr0 3aps/a,
3aKOH COXPaHECHUS
MacCOBOI'0 YHCIIA,
noctyJiatel bopa, 3aKkoH
pasvoaKTUBHOIO pacnaja);
YBEPEHHOE UCIIOJIb30BaHUE
3aKOHOB U
3aKOHOMEPHOCTEH IpU
aHann3e PU3NIECKUX




SIBJIECHUM U MPOLIECCOB;

I1P6 6. Bnanenue
OCHOBHBIMH METOJJaMH
HAY4YHOT'O TIO3HaHUS,
UCTOJIb3yEeMbIMU B (PU3UKE:
MIPOBOJIUTH MPSIMBIE U
KOCBEHHBIE U3MEPECHUS
(bU3HYECKUX BEIIUYUH,
BBIOMpAst ONTUMAIIbHBIN
Croco0 U3MepeHus u
UCTIOJIb3Ys U3BECTHBIE
METO/Ibl OLIEHKU
IIOTPELIHOCTEN U3MEPEHUH,
MIPOBOJIUTH UCCIIEIOBAHUE
3aBUCUMOCTEH (PrU3HUEcKrX
BEJIMYUH

C MCIIOJIb30BAaHUEM TPSMBIX
U3MepeHui, OOBSICHSITH
MOJTyYCHHbIE PE3yIbTATHI,
UCTONB3ys (pruzndeckue
TEOPHH, 3aKOHBI U TIOHSTHS,
U JIeNaTh BBIBOBI;
co0oaTh MpaBuiia
0e30macHoOTro TpyJa npu
MPOBEICHUU UCCIIETOBAHUI
B paMKax y4eOHOro
SKCTIIEpUMEHTa U Y4eOHO-
HCCIIEN0BATEIbCKON
JEATEIbHOCTH C
MCTOJIb30BaHNEM IU(POBBIX
M3MEPUTENIbHBIX YCTPOMCTB
1 J1abOpaTOPHOTO
000pynOBaHUS;
c(hOpMUPOBAHHOCTH
MIPEACTABICHUI

0 METOJIax MOJXY4YEHUs
HAYYHBIX aCTPOHOMHYECKHX
3HAHUU,

ITP6 7. ChopMmupoBaHHOCTH

YMEHHS peliaTh pacueTHBIC
3a7a4U C SIBHO 3aJJaHHOU
¢bu3nveckoit Mozenbio,
UCTONB3Ys (puzndeckue
3aKOHBI ¥ IPUHITHUIIBL; HA
OCHOBE aHAJIM3a YCIOBUS
3a/1auM BHIOUPATH
¢bu3nIeCKyo MOJEb,
BBIJICTISATE (PU3HUECKUE
BEITUYHUHBI ¥ (POPMYIIBL,

Heo0XoauMBbIE
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IUIS €€ pPeLeHus, IPOBOIUTh
pacueTsl U OLICHUBATh
pEAIbHOCTH MOJIYUYEHHOTO
3Ha4YeHUs1 PU3NIECKOI
BEJIMYMHBI; peliaTh
KaueCTBEHHBIE 33]1a4H,
BBICTPaNBast JOTUYECKH
HEIIPOTUBOPEUUBYIO
LIETIOYKY PaCCyKICHUI

C OIIOpPOM HA U3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU

U pU3NYECKUE SIBICHUS

OK.02. Ucmnonp3oBarhb

COBpPEMEHHBIE
cpeacTBa MIOUCKaA,
aHaM3a u
MHTEPIpETaINH,
uHpOpMaIny, u
MH(pOPMAaLMOHHbIE
TEXHOJIOTUU TSt
BBITIOJIHEHUS  3a/1a4
npodeccuoHanbHOM
JEATeNbHOCTU

JInuHOCTHBIE PE3YABTATHI JOKHBI
OTpakaTh B YaCTH LIEHHOCTH
HAy4HOT'O TIO3HAHMSL:

- ¢(hOpMUPOBAHHOCTb
MHUPOBO33PEHU,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYKH U OOIIECTBEHHOM MPAKTUKH,
OCHOBaHHOT'O Ha TUAJIOre KyJIbTYyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTA B NOJUKYJIbTYPHOM
MUDE;

- COBEPIIEHCTBOBAHUE SI3bIKOBOU U
YUTATEIBCKON KyJIbTYPhI KaK
CPEICTBA B3aUMOAECUCTBUS MEXKIY
JIIOJIbMU U TIO3HAHUS MUPA,

MeranpeaMmeTHbie
JOJDKHBI OTPAXKATh:
OBnanenue YHUBEpPCAIbHBIMU
y4eOHBIMU [103HaBaTEJIbHBIMU
JNEUCTBUAMMU:

B) paboTa ¢ uHpopManueit:

- BJIAJETh HaBBIKAMM IIOJyYEHUS

pe3yabTaThl

uHbOpMAlUM U3 HMCTOYHHUKOB
pPa3HBIX THUIIOB, CaMOCTOSITEIBHO
OCYLIECTBIIATh  IIOUCK, aHAJIM3,
CUCTEMAaTU3ALUIO u
HUHTEPIIPETALUIO uHpopMaLun
pa3NUYHBIX  BHJIOB M QopM
[IPEACTABIICHUS;

- UCTIOJIB30BATh CPEJCTBA
MH(POPMALIMOHHBIX
¥ KOMMYHHKaIIMOHHBIX

TEXHOJIOTUH B PELLICHUH

I1P6 5. YMeHue yduTHIBATH

rpaHULIbI MIPUMEHEHUS
H3YyYEHHBIX buznueckux
MOJICIICH: MarepuaibHas
TOYKa, MHEpLUATIbHAS
cucTeMa OTCUeTa,
UICANbHBIM  Ta3, MOJCIH

CTPOECHUS T'a30B, KUIKOCTEU
U TBEPABIX TEN, TOUYCUHBIN

EKTPUYECKUI 3aps,
galepHas  MOJENb  aToMa,
HYKJIOHHas MOJIETb
aTOMHOT'O a1pa pu
pelIeHnn buznyeckux
3aja4;

I1P6 9. CopmMupoBaHHOCTH
COOCTBEHHOM MO3ULIUN
o OTHOILICHHIO K
¢usnyeckoit mHpOpManuy,

[IOJIy4aeMOM U3 pa3HbIX
HUCTOYHUKOB, YMEHUU
UCTOJIb30BaTh  IH(POBHIE
TEXHOJOTMU [ IIOMCKa,
CTPYKTypUPOBaHMSI,

UHTEpIpEeTauI u

npeacTaBieHus y4yeOHOW U
Hay4HO-TIOMYJIIPHOMI

uHpOpMalLNH; pa3BuUTHE
YMEHHUH KPUTUYECKOIO
aHaIM3a MOJy4aeMoun
uHpopMaLun
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KOTHUTHUBHBIX, KOMMYHUKATUBHBIX
" OPraHU3al[MOHHBIX 3a1a4 C
co0oiIeHeM TpeOOBaHUI
SPTOHOMUKH, TCXHUKU
0€30IMaCHOCTH, TUTUCHBI,
pecypcocOepexeHusi, IPaBOBbIX U
3TUYECKUX HOPM, HOPM

MH(POPMALIMOHHOM 0€301MacHOCTH

OK.03. IInanupoBatb
u peann30BaTh
cOOCTBEHHOE

npodeccuoHanpsHOe U
JUYHOCTHOE Pa3BUTHE,

MPEANPUHUMATEITBCKY
10 JCATENILHOCTh B
npodeccuoHanbHOM
cdepe, HUCIOIB30BATH
3HaHUS o
¢duHaHCOBOH
IrPaMOTHOCTH B
pa3IMYHbBIX
KU3HCHHBIX
CUTYyaIIHsIX.

JInynocTHbIE pe3yJIbTaThl
JOJI?)KHBI OTpaxaTb B qacTHu
IyXOBHO-HPAaBCTBEHHOI'O
BOCIIUTAHUA:

- CIIOCOOHOCTh ~ OLIGHUBATH
CUTYyalluIO u INpUHHUMATh
OCO3HAaHHBIC peuiCHus,
OPUEHTUPYSACH  HAa  MOpPAIbHO-
HpPaBCTBEHHBIE HOPMBI
U LICHHOCTH;

-OCO3HAHHUEC JIMYHOT'O BKJIa[g B
IIOCTPOCHUE YCTOMYUBOIO
Oymymero;

MeranpeaMmeTHsbie pe3yJIbTaThl
JIOJDKHBI OTPaXKaTh:

OBnaneHue YHHUBEPCAIbHBIMU

peryIsATUBHBIMU JICHCTBUAMU:

a) caMOOpraHu3anus:

- CaMOCTOSITENIbHO OCYIIECTBIISATh
MO3HABATEIBHYIO  JIESTEIBHOCTD,
BBISIBJIATH TPOOJIEMBI, CTaBUTh H
(bopMyIUpOBaThH COOCTBEHHBIE
3a/1a4un B o0pazoBaTenbHON
JEATeNbHOCTH

Y )KU3HEHHBIX CUTYaIUX;

- CaMOCTOSITEJILHO  COCTaBJIATH
IU1aH pelIeHns poOIeMbI
C YYETOM HMEIOIIUXCS PECypCOB,
COOCTBEHHBIX BO3MOXHOCTEH W
MIPEATNIOYTEHUN;

0) CaMOKOHTPOJIb:

UCIOJIb30BaTh NMPUEMbI pediaexcun
JUIL  OLIGHKU CUTYallud, BBIOOpA
BEPHOTO peIlCHUS;

- yYMeThb OIICHUBaThb pUCKU H
CBOEBPEMEHHO NPUHUMATD
peLIeHHs 110 UX CHUKEHUIO

I1P6 9. CopmMupoBaHHOCTH
COOCTBEHHOM MO3ULIUN
o OTHOILICHHIO K
¢usnveckoit mHpOpManuy,

[IOJIy4aeMOM U3 Pa3HbIX
HUCTOYHUKOB, YMEHUH
UCTOJIb30BaTh  IM(POBHIE
TEXHOJOTUMU [ IIOHCKa,
CTPYKTYypUPOBaHMS,

UHTEpIIpEeTauu u

npeacTaBieHus y4yeOHOUW U
Hay4HO-TIOMYJIIPHOMI

uHpOpMaLNH; pa3BuTHE
YMEHUU KPUTHUYECKOIO
aHaIM3a MOJy4aeMoun
uHpOpMaLnn
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OK.04. DddexTuBHO

B3aUMOJEHCTBOBAThL U

paboTtath B
KOJIJICKTHBE "
KOMaH/1e

JInyHOCTHBIE PE3yNbTATHl JOJIKHBI
OTpaxxaTb B 4YacTH LEHHOCTHU
Hay4HOT'O [IO3HAHUSA:

-OBJIaJICBaHME HABBIKAMHU Yy4eOHO-
HCCIIEA0BATENIBCKOM, MPOCKTHON H
COLIMAJIbHOM JIeSITEIHbHOCTH,

MeranpeaMmeTHble pe3yabTaThl
JOJIKHBI OTPaXKaTh:
OBnaneHue YHUBEpCaIbHbIMU

KOMMYHHKAaTUBHBIMU JIEHCTBUSIMHU:
0) coBMeCTHas ACATCIBHOCTD:

- TMOHMMaTh M  HUCIOJIb30BATh
MPEUMYILLECTBA KOMaHJIHOH
Y UHAWBHUIYAIbHON pabOTHI;

- BbIOMpaTh TEMaTUKy U METOMbI
COBMECTHBIX JNENCTBUI
C yderoM OOIMIMX HMHTEPECOB H
BO3MOXKHOCTEH  KaXJOTO 4JieHa
KOJUICKTHUBA;

- TOpUHUMATh LEJId COBMECTHOM
NEeSITeIbHOCTH, OPraHU30BbIBATH U
KOOPJIMHUPOBATh JICUCTBUS IO €€
JNOCTH)KEHHUIO: COCTABJISATh IUIAaH
JNEUCTBUM, pPACIpPElENsaTh pPOIU C

YY4E€TOM  MHEHHH  y4YaCTHHKOB,
00CyX1aTh pe3yJIbTaThI
COBMECTHOM paboThI;

-OIICHUBATh  Ka4eCTBO  CBOETO

BKJIaJa M KaKIOrO0 Y4YacCTHHKA
KOMaHJIbl B OOIIMK pe3ysbTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;
OBnaneHue YHUBEpPCAIbHBIMU
PETYISTUBHBIMU JEUCTBUSIMMU:

r) mnpuHsATHE ce0s | Jpyrux
JOJEH:

- IPUHUMATh MOTUBBI U aPTyMEHTHI
JOPYTUX JIFOAEH IIpU aHAIU3e

PE3YIbTATOB ACATCIBHOCTU

I1P6 10. OBnagenue
YMEHUSAMH paboTaTh B
rpymnie

C BBITIOJTHEHUEM Pa3IMYHBIX
COLIMAJIBHBIX POJIEH,
IUTAHUPOBATH paboTy
IPYIIIbI, PAlMOHATIBHO
pacrpenenaTh AeITeIbHOCTD
B HECTAHJAPTHBIX
CUTYyallUsX, aJleKBaTHO
OLIEHUBATh BKJIAJ] KaXKI0TO
U3 YYACTHUKOB TPYIIIBI

B peIlICHUE
paccMaTpuBaeMou

pOoOIIeMBI

OK.05. OcyuecTBasTh
YCTHYIO u
MMUCEMEHHYTO
KOMMYHHUKAIIMIO  Ha
roCy/1apCTBEHHOM
SI3BIKE Poccuiickoit
denepanuyu ¢ y4eToMm
0COOCHHOCTEH
COLIMAJIBHOTO u
KyJIbTYPHOTO

KOHTCKCTa

JIMuHOCTHBIC PE3yJIbTAThI JTOKHBI
OTpaXkaTh B YaCTH 3CTCTUYCCKOTO
BOCIIUTAHMS:

- ICTETHYECKOE OTHOIICHHE K
MUpYy, BKJIIOYasi SCTETUKY OBITa,
HAYYHOTO u TEXHHYECKOTO
TBOPYECTBA, criopra, Tpyaa
U OOIIECTBEHHBIX OTHOIICHHMIA;

B o0jactTé  MATPHOTHYECKOTO
BOCIUTAHUS MTPOSBIISTH:
-IICHHOCTHOE OTHOILIEHUE K
rOCyIapCTBEHHBIM CHMBOJIaM,
UCTOPUYCCKOMY U IPUPOJHOMY

I1P6 1. CdopmMupoBaHHOCTH
INPEACTABICHUM O  pOJH
u  Mmecte  (QUBMKM U
ACTPOHOMUHU B COBPEMEHHOU
Hay4YHOW KapTUHE MuUpa, O
CUCTeMOOOpa3yomie  poiu

(107637071
B DPAa3BUTHUU €CTECTBEHHBIX
HayK, TEXHUKU "

COBPEMEHHBIX TEXHOJIOTHH,
O BKIAJE POCCUUCKUX H
3apyOeKHBIX YYEHBIX-
(U3MKOB B pa3BUTHE HAYKH;
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HaCJIEeUIO, IIaMSTHUKAM,
TpaguuusM  HaponoB  Poccun,
nocrwxxenusm  Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U
TpyAe;

MeranpeaMmeTHbie pe3yabTaThl
JOJKHBI OTPaXKaTh:
OBnaneHue YHUBEpCaIbHbIMU

KOMMYHHUKAaTHBHBIMU JICHCTBUSMH:
a) oOmeHue:

- OCYIIECTBJISATH KOMMYHUKAIIUU BO
BceXx cepax KU3HU;

- Pa3BEpHYTO M JIOTHYHO M3JaraTh
CBOIO TOUYKY 3pEHUS

C MCIIOJIb30BAaHUEM SI3BIKOBBIX

CpPEICTB

IIOHMMAaHHE ¢buzngeckoit
CYITHOCTH  HAOIIOJaeMbIX
SBJICHUN MHUKPOMUPA,
MakpoMUpa U Meramupa;
MOHUMAaHHe ponu
aCTPOHOMHH

B [IPAaKTUYECKON
NEATENbHOCTH 4YellOBeKa |
JAJIbHEUIIEM Hay4HO-
TEXHUYECKOM pa3BUTHH,
ponu (107637071
B (DOPMHUPOBAHUU KPYTo30pa
u (byHKIMOHATLHON
IPaMOTHOCTH YEJIOBEKa s
pereHus MPAKTUYECKUX
3agau

OK.07.
CopnelicTBOBaTh
COXpPaHEHUIO
OKpY>Karolllel Cpensbl,
pecypcocOepexeHuIo,
NPUMEHATH 3HaHUS 00
W3MCHCHHH KIIMMAaTa,
TIPUHITATIBI
OepexXIIMBOTO
MIPOU3BO/ICTBA,

3P PEeKTUBHO
JENCTBOBATH B
Ype3BbIYANHBIX

CUTyalusax

JIn4HOCTHBIE PE3YJIBTATHI JTOJIKHBI
OTpakaThb B YAaCTH KOJIOIMUECKOTO
BOCIIUTAHMSL:

- ¢(hOpMUPOBAHHOCTb
JKOJIOTUYECKOH KYJIBbTYPHI,
[IOHUMAaHUE BIIUSHUS COLUATIBHO-
SKOHOMUYECKHUX MPOLIECCOB HA
COCTOSIHME NIPUPOJHOU U
COLMAJIbHOW CpeJibl, OCO3HAHHUE
r7100abHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

- IJJAHUPOBAHUE U OCYLIECTBIICHUE
JEUCTBUI B OKPYXaIIIEH cpene

Ha  OCHOBE  3HaHUsA  Lenel
YCTOMYHUBOTO pa3BUTHUSA
YeJI0BEUECTBA;

AKTUBHOE HENPUATHE ICWCTBU,
IIPUHOCSIINX BPEJl OKPYKAIOLIEH
cpene

ITP6 8. ChopmupoBaHHOCTH
YMEHUS IPUMECHSATh
MOJTyYCHHBIE 3HAHUS [T
OOBSICHEHUS YCIOBUI
NpoTeKaHus (PU3NIECKUX
SIBIICHUW B TIPUPOJIC U TS
MPUHATHS MPAKTUYECKUX
pELIECHUI B MOBCEAHEBHOMN
KU3HU 711 00eCTieUeHUS
0€301acHOCTH TIpH
oOparieHuu ¢ OBITOBEIMU
npubopamu u
TEXHUYECKUMHU
YCTPOMCTBaMHU, COXPAaHEHHUS
3JI0POBBS U COOTIOICHUS
HOPM 3KOJIOTUYECKOT O
IIOBEJICHUS B OKpYXKarolen
cpeze; MOHUMaHHe
HEOO0XOIMMOCTH
MIPUMEHEHHUS TOCTHKECHUI
(UBHUKY ¥ TEXHOJIOTHH IS
paIMoHaIBLHOTO

MMpUPOAOIIOJIB30BAHUA
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2. CTpyKTYpa M coep:kaHue 0011e00pa30BaTeIbHOM TUCIUTLINHBI

2.1. O0BbéM TMCHUNIMHBI M BH/IbI Y4e0HOI padoThI

Buj yueOHoil paboThl

O0BEéM yacoB

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl AU CHHUIIMHBI 78

OcHoBHOe coepkanue’ 78

B TOM 4YHUCJIC:

TEOPETUYECKUE 3aHATUS 38
40

nabopaToOpHbIE 3aHATHUS/TIPAKTUICCKHUE 3aHITUS

[MpomexyTounas arrecrauus (AuppepeHINPOBAHHBIN 3a4ET)

3 OcHOBHOE COfiepKaHKWE BKIIOYAET COJAEpKATENbHBIE JIMHUM M0 yueOHOMY npeaMeTy «Dusnka» (6a30BbIi
ypoBeHb) DenepanbHOi 00pa30BaTEILHON MPOrpaMMbI CPETHETO OOIIET0 00pa30BaHMsl, YTBEP)KICHHOH MPUKa30M
MununcrepctBa npocsenieHust Poccuiickoit ®@epeparmu ot 18 mas 2023 r. N 371 (B pemakumm Ilpukasza

Munnpocgemienust Poccun ot 9 oxTsi0pst 2024 . N 704).
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2.2. TemaTU4YeCKUM IUIAH U COAEPKAHUE TUCHUIUIMHBI «DU3NKa»

HaumenoBanue pa3zaenos u

TEM

Conepxanue yueOHOro Marepuana, JJabopaTopHbIe U
MPaKTUYEeCKUEe PadOThl, MHANBUIYAIBHBIA IPOEKT

(ecnu mpeycMOTpEHBI)

O0BEM Yacos

dopmupyemsbie 001U
U IpodecCuOoHaTbHbBIE

KOMIICTCHII U

1

2

4

Bsenenue. ®usuka
Y METOJbI HAYYHOI'O

IIO3HaHHUA

Coneprxkanue yaeOHOr0 MaTepHana;

®usuka — QyHAaMeHTanbHas Hayka o mnpupone. EctectBeHHO-
Hay4YHbIM METOJ IIO3HAHUSA, €ro BO3MOXHOCTH M  TPaHULBI
MPUMEHUMOCTH. OKCIIEPUMEHT M TEOpUs B Ipollecce IO3HAHUSA
npupoasl. MozaenupoBanue (pU3NYECKUX SBJICHUI M mpoieccoB. Ponb
JKCIIEPUMEHTA U TEOPHUH B IpOLIECCE MO3HAHUA NpUponabl. Pusnueckas
BennuuHa. Ousnyeckne 3aKOHbI. ['paHUIBI MPUMEHUMOCTH (PU3HUECKUX
3akoHOB M Teopuil. [IpuHimn cootBercTBUsA. IloHsATHE O (puzHueckon

KapTuHe mupa. [lorpenrtHocT n3MepeHnit GU3NUIECKUX BETHUUH.

OK 03
OK 05

Pa3zgea 1. Mexanuka

Tema 1.1 OcHOBEI

KHHCMAaTUKHU

Conepxkanue yaeOHOr0 MaTepHana;

MexaHnueckoe JBWXKEHME W €ro BUIbl. MarepuanbHas TOYKA.
CkansipHble U BEKTOpHBbIE (HU3MUecKue BeIUYMHBI. OTHOCHUTEIBLHOCTH
MEXaHUYECKOT O JBUKCHUS. Cucrema oTcUera. [TpuHun
orHocurensHocTH ['amunes.  Tpaekropusa. Ilyte. Ilepememenue.
PaBHOMepHOE mnpsMosinHENHOEe aABMKeHHEe. CKOpocTb. YpaBHEHHE
IBIWKECHHUs. MrHOBeHHass W CpelHss  CKOPOCTH. Y CKOpEHHUeE.
[IpsamonrHENHOE NBUKEHUE C MOCTOSIHHBIM YCKOPEHHUEM. JIBUKEHHE C
MIOCTOSIHHBIM ~ YCKOPEHHEM CBOOOJHOrOo majeHus. PaBHOMepHOe
JBUKECHHE TOYKHU o OKPY’KHOCTH, yTJI0Bas CKOPOCTb.
LlentpocTpemuTenbHoe yckopeHue. Kunemaruka abCcoIOTHO TBEPAOTO

TCI1a.

Tema 1.2 OcHOBBI

Coneprxanue yaeOHOr0 MaTepHana;

OK 01
OK 02
OK 04
OK 05
OK 07
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JTUHAMUKHA

OcHoBHast 3amaua auHaMukd. Cwia. Macca. 3akOHBI MEXaHHMKH
Herorona. Cwiel B mpupose. Cuna TSXKECTM U CHJIA BCEMHUPHOIO
TATOTEHHs. 3aKOH BCEMHMpHOro TAroreHus. llepBas kocMuueckas
CKOpOCTb. JIBIKeHue IutaHeT u Maibix Ten ConHeuHoW cucteMsbl. Bec.

Hesecomoctb. Cunbl ynpyroctu. CUilbl TpEHHUSL.

Tema 1.3 3aKoHBI

COXpPAaHCHUSA B MCXAaHUKEC

Coneprxkanue yaeOHOr0 MaTepuana;

Nmnynee Ttenma. Mmmynbe cuiibl. 3aKOH COXPAaHEHUS HMMITYJIbCA.
PeaktuBHOe nBIKeHWEe. MexaHudeckas pa0oTa ©  MOIIHOCTb.
Kunernueckast sueprusi. [loTeHumanbHas sHeprus. 3aKOH COXpaHEHUS
MEXaHHYECKON »Hepruu. PaboTa CHIIBI TSDKECTH W CHIIBI YIIPYTOCTH.
[IpumeneHne 3akOHOB coxpaHeHus. MCroap30BaHne 3aKOHOB MEXaHUKHU
Uis  OOBSCHEHUS JBWKCHHS HEOECHBIX Teln W Ui Pa3BUTHUSA
KOCMHUYECKUX HCCIICIOBAHUM, TPAHULBI MPUMEHUMOCTH KIIACCUYECKOU

MCXaHHKU.

Pemenue 3a1a4 ¢ npodeccnoHaIbHON HANPaBIEHHOCTHIO

Pasnen 2. MoaekyasipHasi pu3nka 1 TepMOIMHAMHUKA

14

Tema 2.1 OcHOBEI
MOJIEKYJISIPHO-

KMHETUYECKOU TEOpUU

Coneprxkanue yaeOHOr0 MaTepHana;

OCHOBHBIE MOJOXKEHUS MOJIEKYJISIPHO-KMHETUUECKON Teopuu. Pa3mepsl
U Macca MOJIEKyJl M aromoB. bpoyHoBckoe nBukeHue. CrpoeHue
ra3oo0pa3HbIX, XHJIKAX M TBepAbIX Ten. MpeanbHblil ras. JlaBneHue
raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHUECKO TEOpUHU ra3oB.
Temneparypa u ee wusMmepeHue. AOCONIOTHBIM HYJb TEMIEpPaTypHI.
TepmonuHaMmuueckas 1IKajga TeMIeparypsl. Temmeparypa 3Be3n.
CkopocTu IBUKEHUS MOJIEKYJ M UX U3MEpPEHHUE. Y paBHEHHUE COCTOSIHUS

uaeanbHOTOo rasa. M3omporecch u ux rpaduku. ['a30Bbie 3aKOHBI.

JlaGopatopHbie paOOThI:
JlaGoparopnas pabora 1. MI3yueHne oJHOT0 U3 H30IPOLIECCOB

Tema 2.2 OcHOBEI

Coneprxkanue yaeOHOro MaTepuana;

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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TCPMOJUHAMUKHA

Buytpennsist sneprus. Pabora u temonepenaya. KonuuecTBo TEmIoTHI.
VYpaBHenue TemiaoBoro Oananca. IlepBoe Hayano TepMOIUHAMMKH.
AnmabatHblii mpouecc. Bropoe Hauano TepMoauHaMUKU. TersioBble
nsurarenu. KIIJ[ renoBoro asurarens. OxpaHa OpUpoOJIbL.

Tema 2.3 ArperaTtsle
COCTOSIHMSI BEILIECTBA U

(a3oBbIE TTEPEX0IbI

Conepxkanue yaeOHOr0 MaTepHana;

Hcnapenue u koHzaeHcauus. HacblieHHBI Nap M €ro CBOMCTBA.
OTHOcHTENbHAS BIAXHOCTh BO3Ayxa. IIpmbopbl Ui ompenesneHus
BJIQXKHOCTHU BO31yXa. Kunenue. 3aBUCMMOCTb TeMIEPATYPHI KUIIEHUS OT
JaBiaeHus. XapaKTepUCTUKA JKUIKOIO COCTOSHUS BEIIeCTBA. bivkHUN
nopsiiok. IloBepxHoctHoe HaTskeHue. CmauuBanue. KanusuisipHbie
ABJICHUA.  XapakTepUCTUKA  TBEPAOrO  COCTOSHMS  BEIIECTBA.
Kpucrannuueckue u amop¢HsbIe Temna.

Pemenue 3a1a4 ¢ npodeccnoHaIbHON HANPaBIEHHOCTHIO

JlaGopatopHbie paOOThI:
JlaGopatopHas pabota 2. Onpenenenue BIaXHOCTA BO3IyXa.

KonrtponsHast padora Nel «MosnekymsipHast pu3nKka 1 TEPMOANHAMHUKA

Pasnea 3. DuekTpoanHaMuKa

26

Tema 3.1 Dnekrpuueckoe

II0JIC

Coneprxkanue yaeOHOr0 MaTepuana;

DneKTpUUYeCKue 3apspl. DIEMEHTAPHBIA JIEKTPUUECKUIN 3apsil. 3aKOH
coxpaHeHus 3apspa. 3akoH Kynona.  Drekrtpuyeckoe — Molie.
HanpspkeHHOCTh  anekTpudeckoro nosisd. IlpuHnun cynepnosunuun
nonei. IIpoBONHMKM B DJJIEKTPUYECKOM MoOje. JIUDJIEKTpUKU B
anekrpudueckoM mnone. Ilomspusanms auonektpukoB. Ilorenmmai.
Pa3HocTp moTEHHMANOB. OKBUIOTEHIMAJIBbHBIE MOBEPXHOCTH. CBA3b
MEXAY HaIpsHKEHHOCTBIO U PA3HOCTHIO MOTEHLHAIOB 3JIEKTPUYECKOTO
noyig.  OyeKTpoeMkocTb. KoHaeHcatopbl. OHeprus 3apspKEHHOTO
KoHJeHcaropa. [[puMeHeHrne KOHIEHCaTOpOB.

Pemenue 3a1a4 ¢ npodeccnoHaIbHON HANPaBIEHHOCTHIO

Tema 3.2 3aK0HBI

Coneprxanue yaeOHOr0 MaTepHana;

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

VYcnoBus, He0OXOAMMBbIE JUIS BO3HMKHOBEHHMS M IOAJCP)KAHUS
anekTpudeckoro Toka. Cuna Toka. DJIEKTPUYECKOE CONPOTHBIICHHUE.
3akoH Oma Ui ywacTtka nenu. [lapannenbHoe M mocieaoBaTelnbHOE
COeIMHEHHE TMPOBOJAHMUKOB. PaboTa M MOIIHOCTH MOCTOSIHHOTO TOKA.
TemnoBoe aeiictBue Toka 3akoH /[xoyns—IJlenna. DnexkTpoaBuxKyias

CHJIa UCTOYHHUKA TOKA. 3akoH OMa U1 MOJIHOM [ENH.

Pemenue 3a1a4 ¢ npodeccnoHaIbHON HANPaBIEHHOCTHIO

JlaGopatopHbie paOOThI:
JlaGopatopHast paborta 3. M3ydeHue 3aKOHOB IOCIEIOBATEIBHOIO H

napajjieJIbHOI'O COC,Z[I/IHCHI/Iﬁ IMPOBOJHUKOB.

JlaGopatopnass pabGora 4. MW3mepenne DJIC u  BHyTpeHHeEro

CONMPOTUBJICHUA HCTOYHHUKA TOKA.

Tema 3.3 Dnexrtpuueckuii

TOK B Pa3JIMYHBIX CpeAax

Conepxkanue yaeOHOr0 MaTepHana;

DNEeKTpUUYECKUN TOK B METajlaX, B DJIEKTPOJUTAX, I'a3aX, B BaKyyMe.
Onextponus. 3akoH 3nekTponn3a Dapanes. Buapl razoBelX paspsiios.
TepmoanexktponHass smuccus. [lnazma. DnekTpuyeckuid TOK B
nonynpoBoaHukax. CoOCTBeHHass M TNpUMECHas MPOBOJUMOCTH. P-n
[IEPEXO. [TonynpoBOAHUKOBBIE pUOOPEI. IIpumeHnenue
IIOJIYyIIPOBOJIHUKOB.

Tema 3.4 MargautHoe 1moJje

Coneprxkanue yaeOHOT0 MaTepuana;

Bekrop umHmykuum marHutHoro mnoss. B3aumopeiictBue TokoB. Cuia
Awmnepa. [Ipumenenue cuwiibl Amnepa. MarHutHelii nmotok. JlelictBue
MarHUTHOTI'O NOJIst Ha IBWxKyluiics 3apsaa. Cuna Jlopenna. Ilpumenenune
cunsl  Jlopenma. MaruutHele cBoicTBa  BemiectBa.  ConHedHas

aKTUBHOCTH U €€ BIMsSHUE Ha 3emirt0. MarHuTHeie OypHu.

Pemenue 3a1a4 ¢ npodeccnoHaIbHON HANPaBIEHHOCTHIO

Tema 3.5
DneKTpOMarHuTHas

HWHIOAYKOUA

Coneprxkanue yaeOHOT0 MaTepHana;

SIBneHME DSIEKTPOMAarHUTHOM MHIYKIUHU. 3aKOH 3JIEKTPOMarHUTHOM
unaykuuu. IlpaBuno Jlenma. BuxpeBoe anextpuueckoe mnone. DJ(C

HHAYKOUAU B JABWXYIIUXCA IIPOBOJHUKAX. SIBnenne CaMOUHAYKIHNH.
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I/IH,Z[yKTI/IBHOCTI:. 3Hepr1/1;1 MAar"HuTHOIO IIOJIA TOKa. 3JICKTpOMaFHI/ITHOC

IT0JIC.

Pemenue 3a1a4 ¢ npodeccnoHaIbHON HANPaBIEHHOCTHIO

JlaGopatopHbie paOOThI:
Jlaboparopuass pabGora 5. W3yueHWe SBIICHUS DIEKTPOMArHUTHON

HWHAYKOWUH

KontponbHast pabora Ne2 «Dnekrpuueckoe mose. 3aKOHbI IOCTOSHHOTO

TOKa. MaruuTHoe noJjie. DJeKTPOMarHuTHasi HHAYKLIHS

Pasgen 4. Kose0anus u BOJHBI

18

Tema 4.1 Mexanudeckue

KOJICOaHWs U BOJIHBI

Coneprxkanue yaeOHOr0 MaTepuana;

I'apmonunueckue kosiebanus. CBOOOIHBIE MEXaHWYECKHE KOJeOaHWUs.
IIpeBpaienue SHEPrUuM pu K0JIeOaTeIbHOM JBYOKEHUU.
Maremarnueckuii MasATHUK. IIpy>KMHHBIN MasTHUK. BbIHYXIEHHbIE
MexaHudeckue kojebanus. Pesonanc.

Ilonepeunsle M MPOJOJBHBIE BOJHBL. XapaKTEPUCTUKU  BOJIHBI.

3BYKOBBIE BOJIHBIL. YJIBTPa3BYK U €r0 IPUMEHEHHUE.

Tema 4.2
DNEeKTpOMarHuTHbIE

KOJICOaHWS U BOJIHBI

Coneprxkanue yaeOHOr0 MaTepuana;

CBoOonHbIC NEeKTpoMarHuTHbIE KojeOanus. [IpeBpaimieHue sHepruu B
KosiebarenbHOM — KoHType. Ileprog  cBOOOAHBIX — AIEKTPUYECKUX
kosnebanuii. Popmyna Tomcona. 3aryxarommue 3JIEKTPOMarHUTHBIC
KosiebaHus. BeIHyKIeHHbIe snekTpudeckue KoneOanus. [lepeMeHHBIN
TOK. Pe3oHaHC B snekTpuyeckoy nenu. I'eHeparop NmepeMeHHOro TOKa.
Tpancpopmaroper.  Ilomydenue, mepemada U paclpenesneHue
3IEKTPOIHEPTUU. DNEeKTpOMarHuTHBIE BOJIHBI. CaoiicTBa
AJIEKTPOMArHUTHBIX BOJMH. OTKpBITHIN KoJeOaTenbHbIH KOHTYP. ONBITHI
I'. T'epua. M3o6perenue paaro A.C. [lonoBeiM. [ToHsITHE O pailOCBSI3H.

ITpunnun paguocsssu. [IppuMeHeHne 311eKTPOMarHUTHBIX BOJIH.

Pemenue 3a1a4 ¢ npodeccnoHaIbHON HANPaBIEHHOCTHIO

OK 01
OK 02
OK 04
OK 05
OK 07
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Tema 4.3 [Ipupona ceera

Coneprxkanue yaeOHOr0 MaTepHana;

Toueunblil UCTOYHMK cBeTa. CKOPOCTh pacIpOCTPAHEHUs CBETA. 3aKOHBI
OTpa)keHHUs U npenomieHus ceeta. [Ipuniun I'rolirenca. CoaHedHblE U
nyHHele 3atMeHus. llomHoe otpaxenue. Jlunsel.  IlocTpoeHue
n300pakeHus B JMH3ax. PopMysa TOHKOM JMH3BI. YBEIMUYCHHUE JIMH3BI.
I'ma3 xak ontuyeckas cucrema. Ontuueckue npuodopsl. Tereckonsl.

Pemenue 3a1a4 ¢ npodeccnoHaabHON HANPaBIEHHOCTHIO

JlaGopatopHbie paOOThI:
JlaboparopHass pabGora 6. OmpeneneHue TOKa3aTels MTPETOMICHUS
CTEKJIa

Tema 4.4 BosHOBEBIE

CBOMCTBA CBETA

Coneprxanue yaeOHOr0 MaTepHana;

WuTepdepenims CBETa. KorepentHocTh CBETOBBIX  JIy4eW.
Wntepdepenius B Tonkux mieHkax. Konesia Hetorona. Mcnonbs3zoBanue
uHTeppepeHIn B Hayke U TexHuke. udpaxmus csera. Judpakuus Ha
IIeTN B MapajuleTbHbIX Ty4ax. Judpakunonnas pemerka. [lonspuzanus
nonepeuHbix BONH. [lomspusanus ceera. Ilomspounsl. Jucniepcus ceera.
Bunel nsnydenuii. Buapl cnektpoB. CnekTpbl ucnyckanus. CHEKTpbI
norjoueHus. CrnekTpanbHblii aHanu3. CHEKTpalbHbIE KJIAcChl 3BE3.I.

VYierpaduoneroBoe uznydenue. MappakpacHoe n3nydeHue.

JlaGopatopHbie paOOThI:
Jlaboparopuass pabora 7. VccrmemoBaHue CBOWCTB H300pakeHUN B
TUH3aX.

KonTponbnas padota Ne 3 «Konebanus u BomHbl. OnITHKA

Pasnea 5. OcHOBBI cIeIMAJILHOM TEOPHH OTHOCHTEIbHOCTH

Tema 5.1 OcHoBBI TEOpUS

OTHOCHUTCIBHOCTHU

['paHunbl  TPUMEHUMMOCTHM  KJIACCMYECKOM MexaHuku. [locTynarsl
CIICLIMAJIBHOM TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTh MOMIYJIA
CKOpPOCTH CBETa B BaKyyme, MPHUHIIUI OTHOCUTEIBHOCTH ODWHIITEHHA.

OTHOCUTENBHOCTh OOTHOBPCEMCHHOCTH. 3aMe,Z[JIeHI/Ie BpCMCHU u

OK 01
OK 02
OK 04
OK 05
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COKpaIleHHE JTMHBL. DHEPrusl U UMITYJIbC CBOOOTHOM dacTUIlbl. CBS3b
MacChl C PHEPTHUEeH U UMIYJIHCOM CBOOOHOM YaCTHUIIBI. DHEPIHs MOKOS

CcBOOOIHOMN YaCTULIBI

Pasnen 6. KBantoBasi pusznka

Tema 6.1 KBauroBas

OIITHKa

Coneprxkanue yaeOHOT0 MaTepHana;

KBanroBas runoresa Ilnanka. TemnoBoe usnyuenue. KopnyckymnspHo-
BONHOBOM nyanmus3Mm. Dotosbl. ['mnoresa ne bpoisid 0 BOJIHOBBIX
cBoiicTBax uyactull. JlaBieHue cBeTa. XUMHYECKOE JIEUCTBUE CBETA.
Omnewiter [LH. JlebeneBa u H.U. BaBunoa. @orodddexr. YpaBHeHHE
OuHmreitHa 11 porodddekra. [Ipumenenue Gpotordpdexra

Tema 6.2 ®dusuka atroma U
aTOMHOT O siipa

Coneprxkanue yaeOHOro MaTepuana;

Pasutre B3rIsg0oB Ha CTpoeHHE BellecTBa. Mojaenu CTpOeHHs
aTOMHOTO s1pa. 3aKOHOMEPHOCTH B AaTOMHBIX CHEKTpax BOAOPOJA.
Snepnas mozmens aroma. Omeitel . Pesepdopmaa. Mopens aroma
Bogopoga mno H. bopy. KsanrtoBsle mnocrtynatel bopa. Jlazepsr.
PagnoaktuBHOCTh.  3aKkoH PaguOaKTUBHOIO pacrnazja.
PagnoaxTtuBHble mpeBpaiieHus. CnocoObl HaOMIOAEHUS W PETHCTpaLUn
3apspKeHHBIX 4vacTul. O¢dexkr BasunoBa — YepenkoBa. CtpoeHue
atomMHoro snpa. Jlepekr Maccel, PHEprusi CBSI3U U YCTOMYUBOCTH
aTOMHBIX  sjep. SnmepHele  peakumu.  SlnepHas — dHepreTuka.
OHepreTudeckuil  BBIXOJ  SAAEpHBIX  peakuumidl. MckyccTBeHHas
pPaguoOaKTUBHOCTL. [lenenue Tsbkenslx suep. Llemnas — anepHas
peakuus. YmopaiaseMas —LenHas — peakuusa.  SaepHbIE  peakrTop.
TepMosiaepHblil cuHTe3. DHeprus 3Be3l. [lonmydeHue paguoaKTHBHBIX
U30TOIOB U HUX  IPUMECHEHUE. buosornueckoe  nerncreue

PaZAMOaKTUBHBIX M3JIy4EHUH. DIE€MEHTapHbIE YaCTULIBI.

KontpomnsHas padora Ne 4 «KBanToBas ¢pusuka»

OK 01
OK 02
OK 04
OK 05
OK 07

Pa3znen 7. Crpoenue Beesiennoit

Tema 7.1 Ctpoenue

COJITHEYHOU CUCTEMEI

Coneprxanue yaeOHOT0 MaTepHana;

ConHeyHas cMCTeMA: IUIAaHEThI U MaJIbIe TCJ1a, CUCTEMAa BCMJ'DI—.HyHa.

OK 01
OK 02
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Tema 7.2 DBomronmsa
Bcenennoi

Coneprxkanue yaeOHOr0 MaTepuana;

Crpoenue u 3Bomonus Connna u 38€31. Kimaccudukanus 3831, 3BE3/bI
Y UCTOYHUKU UX dHepruu. ['anakruka. CoBpeMeHHbIE IPEICTABICHUS O

CTPOECHUU U 3BOJIIOIMU BceneHHo.

JlaGopatopHbie paOOThI:

JlaGoparopHas pabota 8. HaGmtoaeHus HeBOOPYKEHHBIM TJIa30M C
MCTOJIb30BAHNEM KOMIBIOTEPHBIX MPHIIOKEHHUH ISl OTIpeIeIIeHUs
MOJIOKEHHSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO 1aTy: OCHOBHBIE
co3pe3aust CeBEepHOTO MONYIIAPUS U SIPKUE 3BE3]IbI

OK 03
OK 04
OK 05
OK 07

[TpomexxyTouHas aTTecTanus - U GepeHIIMPOBAHHBIN 3a4eT

Bcero:

78

23



3. YcioBus peaqu3anuy MpPorpaMMsl 0011e00pa30BaTeIbHOM AU CHHIIIHHBI

3.1. Tpe6oBaHNA K MUHUMAJbHOMY MaTepHAJbHO-TEXHHYECKOMY 00ecle4eHn 0

Peanuzanus nporpaMMel JUCHUIUIMHBI TpeOyeT HaIMuusl yueOHOro KaOMHeTa (PU3UKH.

OcBoenue mnporpamMmbl yuyeOHOM IUCHMIUIMHBI «@DU3MKa» NpPEIoiaracT HaIu4ue
y4eOHOro KaOuWHeTa, B KOTOPOM HMEETCS BO3MOXXHOCTH 00ECHedHuTh CBOOOIHBINA JOCTYI B
WuTepHeT BO BpeMs y4eOHOT0 3aHATH U B TIEPUOJ] BHE YUEOHOM NEesATETbHOCTH 00yUYaIOIMIUXCS.

B cocraB kabunera (GU3MKKM BXOIUT JIabopaTopusi ¢ J1aOOPaHTCKOM KOMHATOM.
[Tomemenne kabuHeTa (HU3UKK JOJDKHO  YIOBIETBOPATH TpeboBaHusiM  CaHUTapHO-
sMueMHONIOrnYeckux mnpasmi 1 HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIIECHO
TUIOBBIM  O0OpYyZOBaHMEM, YKa3aHHBIM B HACTOSAIIMX TpeOOBaHMUSIX, B TOM YHUCIE
CTELUANIU3UPOBAHHON yueOHOM MeOenblo M cpeacTBaMu OOy4YeHHsI, JAOCTATOYHBIMU IS
BBITNIOJIHEHUS TPEOOBaHUN K YPOBHIO MOJTOTOBKH 00YYaIOMIUXCS.

B kabuneTe MOMKHO OBITH MYIBTUMEAMMHOE OOOPYIOBAHHE, MOCPEICTBOM KOTOPOTO
YYaCTHMKH 00pa3oBaTeIbHOIO MPOLECca MOTYT MPOCMATPUBaTh BU3YAIbHYIO HH(OPMAIHIO 1O
¢u3uke, cozmaBaTh MPE3eHTAINH, BUACOMATEPHATIBI U T.II.

B cocraB y4eOHO-METOAMYECKOTO U  MaTepHAIbHO-TEXHUYECKOTr0 00ecredeHus
porpamMmbl y4eOHON AUCHUITUHBI «DU3UKaY, BXOIAT:

*  MHOTO()YHKIIMOHAJILHBIA KOMILJICKC MPETIOAaBaTEs;

* HarAgHBIE TMOCOOMS (KOMIUIEKTHI YYeOHBIX TaOmwi, TMakaTel: «Du3ndeckue
BEIMYUHBl U (yHIAMEHTaJIbHbIE KOHCTAHTHI», «MexayHapoaHas cuctema emuaun CHy,
«Ileppuognueckas cucrema xumudeckux aemeHtoB  JI.M.Menneneesa», moOpTpeTh
BBIJIAIOIINXCS YYCHBIX-(PU3UKOB U aCTPOHOMOB);

*  MHPOPMALMOHHO-KOMMYHUKATHUBHBIE CPE/ICTBA;

*  SKpaHHO-3BYKOBBIE MOCOOHS;

*  KOMIUJICKT 3JIEKTpOCHAOXKEeHHsI KaOMHeTa GU3UKU;

* TEXHHYECKHE CPEJICTBA OOyUEHUS;

* JIEMOHCTpPaLMOHHOE 000pynoBaHME (0OIIEro Ha3HAYEHUS M TeMaTHYECKHe HaboPhI);

* nabopaTopHoe 00opyaoBaHHE (0OIIEr0 HA3HAYCHUS U TEMATHYECKUEe HAaOOPHI);

* CTaTHYeCKue, TMHAMHYECKHE, JeMOHCTPALMOHHbIE U Pa3IaTOYHbIE MOJICIIH;

*  BCIIOMOTaTenbHOE 000PYAOBaHHE;

* KOMIUICKT TEXHHUYECKOW JOKyMEHTallMd, B TOM WYHCJIE I[aclopTa Ha CpeACTBa
00y4eHHsl, ”HCTPYKIIMH 110 X HCIIOJIb30BAaHHIO U TEXHUKE 0€30MacHOCTH;

*  OubnmoreyHsbId (HOHI.

B nporecce ocBoeHust mporpaMMbl yueOHOW TUCHUIUIMHBI «DU3HKa» CTYJEHTHI HMEIOT
BO3MOKHOCTh JIOCTYIa K 3JIGKTPOHHBIM Y4YEeOHBIM MaTepuanaM Mo (pusuke, MMEIOUIUMCS B
CBOOOJHOM JOCTyne B ceTu MHTepHeT (PIeKTpOHHBIM KHHTAaM, HPAaKTUKyMaM, TecTam,
Matepuanam EI'D u np.).

3.2. UndopmannoHHoe obecniedeHne 00yueHust

Jns peanu3ald MPOrpamMMbl JUCHUIUIMHBL OMOIMOTeUHBIH (oHA 00pa3oBaTeNbHOM
OpraHu3alluy JIOJDKEH UMETh IeYaTHbIC W/WIN AJICKTPOHHbIE YYeOHMKH M pa3paOOTaHHbBIC B
KOMIUIEKTE ¢ HUMHU ydeOHble mocoOusi (Ipu HaJIWYHMM), JONMYIICHHbIE K MCIOJB30BAHHUIO TPU
peanu3anu  00pa3oBaTENbHBIX MPOTPAMM CpPEAHEro Mpo(ecCHOHANBHOrO0 00pa3oBaHMUS,
peanu3yeMbIX Ha 6a3ze OCHOBHOTO 0OIIEro o6pa3oBaHus’.

4 Tlpukas MunucTepcTBa TpocBemenus Poccuiickoii @emepanuu or 5 HosOps 2024 r. N 769 «O6
YTBEp)KICHHN (heIepaIbHOTO MEPedHsl YIeOHNKOB, JOIYIICHHBIX K HCIIONB30BAHUIO MIPU PealIM3alii UMEIOIHX
TOCYJAapCTBEHHYIO aKKpEIUTAlMI0 00pa30BaTENbHBIX NPOrpaMM HayajJbHOTO OOIIero, OCHOBHOTO oOIiero,
cpenHero ooOmero oOpa3oBaHMS OPTaHM3AIMSMH, OCYLIECTBIISIOIIMMH O00pA30BATEIBHYIO JIEATENBHOCTh, H
YCTaHOBJICHHH TPEIEIFHOTO CPOKa MCIIOJIB30BAHHS UCKIIIOUCHHBIX YUeOHUKOB M Pa3pabOTaHHBIX B KOMIUIEKTE C
HUMH Y4eOHBIX TocoOmii» (B akTyapHON penakiyn). CchUIKa Ha yKa3aHHBIN IpHKa3 akTyanbHa Ha 20.02.2025 1.
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HpI/I pcam3an MmporpaMmbl JUCHHUIIIMHBI BO3MOKHO MCITIOJIB30BAHUC 3SJICKTPOHHBIX
OGp&BOB&TCHBHBIX peCypcCoB, AOIMYIICHHBIX K HUCIIOJBb30BAHUIO npu pcam3anuun

006pa30BaTETLHBIX IPOrPAMM CPETHET0 OOIIEr0 0OpPa3OBAHKS’.
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2023. — 560 c¢. — (Cpennee npodeccuonanbHoe oopazosanue). - ISBN 978-5-00091-739-
8. - Texkcrt : anexrponnbiid. - URL: https://znanium.com/catalog/product/1968777

2. Topnau, B.B. ®wuzuka. CamoctositensHas padora cTyleHTa: ydeOHOe Mmocodue s
CpEeIIHETO npodeccunoHaITEHOTO obpazoBanusi /  B. B. I'opnau, H. A. lBaHoB,
M. B. [InactuannHa. — 2-¢ u3A., uchnp. U jgom. — MockBa : M3patensctBo FOpaiir,
2023. — 168 c. — (IIpodeccuonanpHoe obpazoBanme). — ISBN 978-5-9916-9834-4. —
Texkcr : snekrponHslii // OOpa3zoBatenpHas tuiatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/513708

3. PommonoB, B.H. ®wusuka: yuebHOe mocobue miusi cpenHero mnpodecCHoHAIBHOTO
obpazoBanusi / B. H. PoquonoB. — 2-e u3z., ucnp. u gon. — Mocksa : M3garenscTBo
KOpaiit, 2021. — 265c. — (IIpodeccuonanbroe obpazoBanue). — ISBN 978-5-534-
07177-1. — Texkcr : snekrponHbld // OOpa3zoBarenbHas miardgopma FOpaiTt [calfT]. —
URL: https://urait.ru/bcode/470581

4. Kanamnukos, H. [1. ®usuka. ['paduueckre MeTosl pemeHus 3aaad : yueOHoe mocodue
st cpeanero npodeccuonansHoro oopasosanus / H. I1. Kanamnukos, B. M. Komkua, —

2-e wu3n., wuchp. u jgom. — Mocksa: M3patensctBo FOpaiir, 2023. — 250 c. —
(ITpoeccronanbnoe  obpasoBanue). —  ISBN 978-5-534-00186-0. —  Tekct
anekTpoHHBIH  //  OOpasoBarenbHas 1iargopma  FOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/513364

CrnipaBOYHUK:
CrpaBounas cuctema «Koncynprant [lmrocy
Kypnan:

5 Tlpukas MunuctepctBa mpocBemienns Poccuiickoii ®enepanuu ot 18 wmrons 2024 r. N 499 "O6
YTBEp)KICHHH  (ellepalIbHOrO TEepeyHsl JJIEKTPOHHBIX ~ 00pa3oBaTEIbHBIX  PECypcoB, JOMYHICHHBIX K
WCIIOJIG30BaHUIO TIPH PETM3alMM MMEIOMMX TOCYJapCTBEHHYIO aKKPEIUTALMI0 00pa3oBaTENbHBEIX ITPOTPaMM
HAYaJIGHOTO 00IIEero, OCHOBHOT'O 00IIero, cpeaHero odiero oopazoBanus» (B akTyalsHOH penakimu). Cchlika Ha

YyKa3aHHBIN Npuka3 akTyanabHa Ha 20.02.2025 .
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Bectauk MockoBcKOro YHUBEPCHUTETA. Cepus 3: ®dusuka.
https://elibrary.ru/contents.asp?titleid=8508

N3Becrus BBICILINX y4eOHBIX 3aBEICHUN. ®usuka
https://elibrary.ru/contents.asp?titleid=7725

HNurepuer-pecypce.

L.www.fcior.edu.ru (DenepanbHbIii IEHTP HHOOPMAITMOHHO-00PA30BATENBHBIX PECYPCOB).

2.wwww.dic.academic.ru (AxkagemMuk. CI0BapH U SHIUKIONEINH).

3.www.booksgid.com (Booksgid. Dnekrponnast onbauoreka).

4.www.globalteka.ru (I'mobanreka. I'noGanmbHast OMOIMOTEKa HAayYHBIX PECYPCOB).
S5.www.window.edu.ru (EquHoe okHO noctyma kK o0pa3oBaTelbHBIM pecypcam). 6.Www.st-
books.ru (Jlyumas yuebnas iutepaTtypa).

7.www.school.edu.ru (Poccuiickuii oOpa3oBaTenbHbIi mopTai. JloCTyHmHOCTb, KadecTBO,
3P PEKTUBHOCTB).

8.www.ru/book (DOnexrpoHHas Oubmmoreunas cuctema). 9.www.alleng.ru/edu/phys.htm
(O6pazoBatenbHbIe pecypchl HHTEpHETa — DU3NKA).

10.www.school-collection.edu.ru (Enunas kosutekiust UHQPPOBBIX 00pa30BaTEIBLHBIX
pecypcoB).

11.https//fiz.1september.ru (YueOHO-MeTOMUUECKas Ta3zeTa «DUUKAY).

12.www.n-t.ru/nl/fz (HoGeneBckue naypeatsl mo ¢usuke). 13.www.nuclphys.sinp.msu.ru
(Anepnas ¢usuka B unrepuere). 14.www.college.ru/fizika (Ilogroroka x EI'D).

15.www.kvant.mccme.ru  (HayuyHo-monmymnspHbId ~ (HU3UKO-MAaTEeMaTHUYECKUH  KypHAI
«KBaHT»).

16.www.yos.ru/natural-sciences/html (EcrecTBeHHO-HAy4HBIIH JKypHal Il MOJOICKH
«IyTb B HayKy»).
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4. KOHTPOJIb 1 OlIEHKA Pe3yJIbTATOB OCBOEHUS JUCHUNINHBI

KoHTposib H oOlleHKa pe3yJbTaToOB OCBOEHHs 001eo0pa3oBaTebHOM

AUCHUIUIMHBL PACKPBIBAIOTCA 4YCPC3 MUCHUILNIMHAPHBIC PC3YyJIbTAThI,

HaITpaBJICHHBIC Ha

dbopMupoBaHre OOMUX M MPOPECCHOHANBHBIX KOMIIETEHIIMH MO pasjeliaM U TeMaMm

COJIepKaHusl yueOHOro MaTepuarna.

Kon n HammMeHOBaHue
(¢popmMupyeMbIX KOMIIETEH U

Pasznen/Tema

Tun oeHoYHBIX
MeponpuATHI

OK 01. BeiOupate crocoOsl
pereHus 3amaq
npodeccnoHanbHOM

ACATCIIBHOCTU IMMPUMCHUTCIIBHO K

Pa3JIMIHBIM KOHTCKCTaM

Pasgen 1. Temwr 1.1., 1.2,
1.3 Pazgen 2. Temsr 2.1.,
2.2., 2.3. Pazgen 3. Temsbl
3.1, 3.2,33, 34, 3.5.
Pasgen 4. Temnr 4.1., 4.2.,
4.3.,4.4.

Pasnen 5. Temsr 5.1

Pasgen 6. Temmr 6.1., 6.2.
Pasngen 7. Temnr 7.1., 7.2.

OK 02.
COBPEMEHHBIE CPEJICTBA IOUCKA,

Hcnons3oBars
aHanM3a M MHTepIpeTaluu
uHpoOpMaLun u
MH(POPMALIMOHHBIE  TEXHOJOTHH

JJIsA BBIITOJIHCHU A 3aaa4d
npodeccnoHanbHOM

ACATCIBbHOCTH

Pasgen 1. Temwr 1.1., 1.2,
1.3 Pazgen 2. Temsr 2.1.,
2.2., 2.3. Pazgen 3. Temsbl
3.1, 3.2, 33, 34, 3.5.
Pasgen 4. Temnr 4.1., 4.2.,
4.3.,4.4.

Pasnen 5. Temsr 5.1.

Pasgen 6. Temwr 6.1., 6.2.
Pazgen 7. Temnr 7.1., 7.2.

OK  03.

pCaIN30BbIBATH

[InanupoBate M
coOCTBEHHOE
npodeccuoHanbHOe u
JUYHOCTHO® pasBuUTHE,

MPEANPUHUMATENBCKY IO

Pasgenr 1. Temwr 1.1., 1.2,
1.3 Pazgmen 2. Temsr 2.1.,
2.2., 2.3. Pazgen 3. Temsbl
3.1, 3.2,33, 34, 3.5.
Pazgen 7. Temnr 7.1., 7.2.

JEATeNbHOCTD B
npogeccuoHaIbHON cepe,

UCIOJIb30BAaTh 3HAHUS o

¢uHAHCOBOW TIpaMOTHOCTH B

Pa3IUYHBIX ’KH3HEHHBIX

CHUTYaIUsIX

OK 04. Oddexruno | Pazmen 1. Temsr 1.1., 1.2,

B3aMMO/ICHCTBOBATh U PAa0OOTAThH

B KOJIJICKTUBC U KOMaHAC

1.3 Pazgen 2. Temsr 2.1.,
2.2., 2.3. Pazgen 3. Temsbl
3.1, 3.2,33, 34, 3.5.
Pasgen 4. Temnr 4.1., 4.2.,
4.3.,4.4.

- YCTHBIH OIIPOC;
- (hpOHTANBHBIN OIPOC;

- OIICHKAa KOHTp OJIBHBIX
pabor;

- HaOJII0IeHHE 3a
BBIITIOJITHCHUCM

nabopaTOpHBIX padoT;
- OLEHKa  BBINOJHEHUS
nabopaTOpHBIX padoT;

- OIIEHKAa MPAaKTUYECKUX
pabort (pemeHus
Ka4eCTBEHHBIX, PACUYETHBIX,
npodeccuoHaIbHO
OpPUEHTUPOBAHHBIX 337a4);

- OLIEHKA TECTOBBIX
3aJaHuH;

- HaOmIOZICHHE 3a XOJ0M
BBITIOJTHEHUS

HWHAUBUAYAJIbHBIX IPOCKTOB

U OIICHKAa BBITOJHEHHBIX
IIPOEKTOB;

- OLICHKa  BBINOJIHEHHUS
JOMAIIHUX "

CaMOCTOSITENIbHBIX paboT;
--  muddepeHIPOBAHHBIN
3ayer.
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Paszgen 5. Temnr 5.1.
Pasgen 6. Temwr 6.1., 6.2.
Pazgen 7. Temnr 7.1., 7.2.

OK 05. Ocy1iecTBasTh yCTHYIO U
MUCHbMEHHYI0 KOMMYHHUKAIIMIO Ha

Pasgen 1. Temnr 1.1., 1.2,
1.3 Pazgen 2. Temsr 2.1.,

roCyJ1apCTBEHHOM s3pike | 2.2., 2.3. Pazgen 3. Tewmnl
Poccmiickoit ~ ®epeparum ¢ | 3.1, 3.2, 3.3, 3.4., 3.5.
y4eToM ocobennocteit | Paznen 4. Temnr 4.1., 4.2,
COLMAJILHOTO ¥ KyJnbTypHOro | 4.3., 4.4.
KOHTEKCTa Pazgen 5. Temsi 5.1.
Pasgenr 6. Temnr 6.1., 6.2.
Pazgen 7. Temnr 7.1., 7.2.
OK 07. ConeiictBoBath | Pazmen 1. Temsr 1.1., 1.2,
COXPAaHEHUIO okpyxatomeit | 1.3 Paznen 2. Temsr 2.1.,
Cpenpl, pecypcocoepexennro, | 2.2., 2.3. Paznen 3. Tewmsr
IIPUMEHSTD 3HaHUS 06 (3.1,32,33, 34, 3.5.

WU3MEHEHUH KJIMMaTa, MPUHIINTIBI
OepeKITMBOTO MIPOU3BOJICTBA,
3bdeKTUBHO  NIEHCTBOBaTH B

qpe3BBIqaﬁHBIX CUTyalUusax

Pasgen 4. Temur 4.1., 4.2.,
4.3.,4.4.

Pasgen 6. Temur 6.1., 6.2.
Pazgen 7. Temnr 7.1., 7.2.

Onucanue mKaja OLlCHUBAHUA

CocTagJstoiye OLHEHKN COOPMHWPOBAHHOCTHU KOMITETEHIINHA
KOMIICTCHIIUUN HEYJIOBJICTBOPUTEIIBHO YJAOBJICTBOPHUTEIILHO XOpouo OTJIMYHO
N N YpoBeHb 3HaHUH B
YpoBeHb 3HAHUN HUKE MuHUMaTBHO VpoBeHs 3HaHUI B oGBbeMe
MHHHAMAJTbHBIX JIOITyCTUMBIA YPOBEHB o0BeMe, >
TpeboBaHuii. menn 3HaHu. [lomymieno COOTBETCTBYIOIIEM COOTBETCTBYIOLIEM
MECTO rpyOBIe OITHOKH. MHOTO HErpyOBIX Iporpamme porpamMme
TINonHOTA 3HAHMIA OLIMOKH. HONTOTOBKHM. MOTOTOBKH,
Jlonymeno
HECKOJILKO TPYOBIX HomymieHo
01112 (703 HECKOJIbKO
HECYILECTBEHHBIX
OIIMOOK.
IIpogemouncTpupo
BaHBI BCE
[Ipu pemenvn IIponemoHCcTpUpOBa IIponemoHCcTpUpPOBa OCHOBHBIC
CTaHJapTHBIX 3aJ1a4 HE HBI OCHOBHBIE HBI BCE OCHOBHBIC YMEHHUS,
MPOJEMOHCTPUPOBAHBI YMEHHUS. YMEHHUS. HEKOTOPEHIC - Ha

Hamiuue
YMEHHH
(HaBBIKOB)

HEKOTOPBIE OCHOBHEIE
YMEHHSI 1 HABBIKH.
HNmenmu mecTo rpyObIe
OIIMOKH.

Perens! TUIIOBBIE
3a71a4d C HerpyObIMU
OIIMOKaMH.
BrmmonHeHs!I Bce
3alaHys HO HE B
IIOJIHOM O0BbeMe.

Pemrenrs! Bce
OCHOBHEIC 3aa4H C
HETpyObIMU
OIIMOKaMH.
BrmmonHeHs!I Bce
3aJaHMs, HO C
HEKOTOPBLIMHU
HeJI0YeTaMHU.

YPOBHE XOpOIIIO
3aKPETUICHHBIX
HaBBIKOB.
Pemmenrsr Bce
OCHOBHEIE 33724
C OTHEJIbHBIMU
HECYIIeCTBEHHBIM
M OLIMOKAMH.
BrmosHeHs! Bce
3aJ[aHKs, B
IIOJIHOM 00BEME,
0e3 HeJI0UYETOB.
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17.

18.

19.
20.

21.

22,
23.
24,
25.
26.

27.
28.
29.
30.
31.

Bomnpocsl k 3a4ery:
®u3uka — HayKa o npupojae. EcrecTBeHHOHAY4YHbIM METOJ ITO3HAHHUS, €r0 BO3MOKHOCTU U
IpaHUIBl TIPUMEHUMOCTH. MoienupoBanue (pru3nueckux sBICHUH 1 mporeccoB. Ponb
AKCIEPUMEHTA U TEOPHUH B Ipoliecce o3HaHus npupoabl. dusnueckue 3akoHbl. OCHOBHBIE
AIIEMEHTHI (PU3UUECKON KAPTHHBI MUPA.
OTHOCHUTENBHOCTh MEXAHUYECKOTO IBHKEHUA. CUCTEMBI OTCUETA.
XapaKkTepUCTUKU MEXaHUYECKOTO JBUKEHUS: IEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE.
Bunp! nBmxenus (paBHOMEpHOE, paBHOYCKOPEHHOE), X rpaduyeckoe OrucaHue.
3akoubl fuHaMukd HproToHa.
3aKOH BCEMHMPHOTO TSATOTEHHUS. CUJIA TAKECTH.
Bec Tena. HeBecomocTs.
Cuna ynpyroctu. Bunsl nedopmariuii.
Bunsl TpeHus, cuna TpeHus.

. Immynibe Tema. 3aKOH COXpaHEeHHsS UMITYJIbCa U PEaKTUBHOE JIBIDKEHUE.

. DHeprust. Bunet sHepruu. 3akoH COXpaHEHUs MEXaHUYECKOM SHEPTUH.

. Mexanndeckasi paboTa U MOIIIHOCTb.

. Mexannueckue konebanus. AMIUIUTY/a, IEPUO/, YACTOTA KOJIeOaHUH.

. CBOOOTHBIC U BBIHYKJCHHBIE KoNleOanwus. Pe3oHaHc.

. Mexanun4deckue BoTHbI. CBOMCTBA MEXaHMYECKUX BOJIH. [[JTMHA BOJIHEL.

. Macca u pa3mepsl Mmoniekyit. TemnoBoe nuxeHne. OCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-

KUHETHYECKOW TEOPHHU, UX OIBITHbIE 00OCHOBAHUSI.

OObBsiCHEHHE arperaTHbIX COCTOSHUN BEIECTBA HA OCHOBE MOJEKYJISPHO-KHHETHYECKON
Teopuu. MI3MeHeHNs arperaTHbIX COCTOSIHUN BEILECTBA.

Monens uneansHoro raza. OCHOBHOE ypaBHEHHE UACATBHOrO rasa. CBsa3b MeXay
JaBJICHUEM U CpeIHEH KHHETUYEeCKOM SHeprueil Mojekys raza. AOCOIIOTHAs TeMIepaTypa
KaK Mepa CpelHel KWNHETUYECKOM S3HEPrUU YaCTHII.

N3onponeccsl.

Monenb cTpoeHus xuakocTu. HachllieHHbIE M HEHACBILLIEHHBIE ITapbl. 3aBUCUMOCTb
J@BJICHUS HACBILIEHHOTO I1apa OT TEMIIEPaTyphl.

AOcCooTHAs M OTHOCUTENbHAs BIAXKHOCTh Bo3ayXa. Touka pocsl. [Ipubops! s
U3MEPEHUS OTHOCUTEIILHOM BIAXKHOCTH BO3/1yXa.

IIoBepXHOCTHOE HATSHKEHUE U CMAYUBAHUE.

Mopenb cTpoeHUs TBEPABIX TeJl. MexaHN4eCKUe CBOMCTBA TBEPABIX TEIL.
AMoOp(hHBIE U KPUCTAJUIMYECKHE BEIIECTBA.

BuyTtpenssist sHeprus u pabora rasa.

I[TepBbIit 3aK0H TepMOIUHAMUKU. BTOpOIt 3ak0oH TepmoauHaMuku. HeobparumocTtsb
TEILIOBBIX IIPOLIECCOB.

TemoBble qBUraTenyu u oxpaHa okpysxarouei cpeasl. KI1/I TennoBsix nBuratenei.
B3anmopeicTBue 3apsoKEHHBIX TEIL.

OnexTpuuecKuil 3apsaj. 3aKOH COXpaHEHUS 3JIEKTPUUECKOTO 3apsija.
OnexTpuueckoe nosie. HanpspkeHHOCTh 37EKTPUUYECKOTO MOJIS.

IIpoBOMHMKY U AUDIIEKTPUKH B HIEKTPUYECKOM IIOJIE.

29



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.
S7.

58.

59.

PaboTa snekTpocTaTudecKkoro moJjs 1o nepeMenienuto 3apsaa. [lorenuuan
AJIEKTPOCTATUYECKOTO MoJisl. Pa3HOCTh MoTeHnnanoB. CBsA3b MEXAY Pa3HOCTBIO
IIOTEHLIMAJIOB U HAIPSPKEHHOCTHIO MOJIL.

DNEKTPOEMKOCTh. DIEKTPOEMKOCTD IIJIOCKOI'0 KOHIEHCATOpa. DHEPTHUs 3apsHKEHHOTO
KOHJEeHcaTopa. TUIbl KOHAEHCATOPOB, UX IPUMEHEHHUE.

[TapannenpHO€E U MOCIIENOBATEIBLHOE COEIMHEHNUS KOHIEHCATOPOB.

ITocTosiHHBIM anekTpryeckuil Tok. Cuila ToKa, HallpsKEHUE.

DNEKTPUUECKOE COIIPOTUBIIEHUE.

IlocnenoBarenbHOE U NApAJUIETBHOE COEAUHEHUS IIPOBOIHUKOB.

3akoH OMa Jyist yyacTKa LEeTH U JUIsl TOJTHOM 1eTH.

PaboTa 1 MOITHOCTBH 3MEKTpHUECKOT0 ToKa. 3akoH J[xoyns - JIeHua.
MarnutHoOE€ noie.

ITocTosiHHBIE MAarHUTHI 1 MarHUTHOE I10JIE TOKA.

Cuna Amnepa. Cuna Jlopenua.

SIBneHue MEKTPOMArHUTHON UHIYKIUU.

[TpuHIMT NEHCTBUA ANIEKTPOABUraTeNsl. DIIEKTPOU3MEpUTENbHBIE TPUOOpLI. [Ipobiemsbl
SHEpProcOepeKeHUsI.

[Tepemennsiit Tok. TpanchopmaTop.

DNEKTPOMAarHUTHOE MOJIE U AIEKTPOMAarHUTHbIE BOJIIHBI. CKOPOCTH 3JIEKTPOMAarHUTHBIX
BOJIH.

[IpuHIHIBL paIHOCBS3H.

CBer Kak >IeKTpoMarHuTHas BoiHa. HTepdepeHuus u nudpakiuus cBeTa.
3aKOHBI OTPaKEHUs U IIpesoMiieHus cBeTa. [1oIHoe BHYTpEHHEE OTpakKeHHE.
Jucnepcus ceera.

Pa3nuuHble BUIBI 2JIEKTPOMArHUTHBIX U3IYYEHHM, UX CBOMCTBA U MPAKTUYECKUE
IIPUMEHEHMUSL.

Onrtuyeckue mpubopsl. Pasperraromnias cmocoOHOCTh ONTHYECKUX MTPHOOPOB.
I'unoresa [1nanka o kBantax. ®@otos¢pdext. PoToH.

BonHOBBIE U KOPITYCKYJISIPHBIE CBOWCTBA CBETA.

TexHuyeckue ycTpoicTBa, OCHOBAaHHBIC Ha HCIOIb30BaHuH (hoTod(hdhekTa.
CrpoeHue aTOMHOT 0 siipa. JHeprus cBs3u. CBs3b MacChl U SHEPTUH.

SAnepHas oHepreTuka. PaquoakTUBHBIE U3IIyYEHUS U UX BO3ICICTBUE HA )KUBBIE
OpraHu3MBl.

D¢ dext Jomnepa n obHapy eHHe «pa3zderanus» ralakTuk. bonbinoii B3pbeiB. Bo3aMmoxkHbIe

CLIEHApHUH IBOJIIOLMH BceeeHHoM.

DBOJIOUS U HEPTUs ropeHwus 3Be311. TepmosinepHbiii cuaTe3. OOpa3zoBaHUE ITAHETHBIX
cucrteM. ComHeuHas cucrema.
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