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1. OBIIAS XAPAKTEPUCTUKA PABOYEH NPOI'PAMMBI YYEEHOT'O
HNPEIJMETA «®U3UKA>»

1.1. Mecro IMCUMIVIMHBI B CTPYKTYpe OCHOBHOl npodeccHOHAJIbHOM
o0pa3oBaTe/IbHOM MPOIPAMMBI:

[Iporpamma  yuyeOHOro nmpeameTa  SIBISETCS  YacTbl0O  OCHOBHOM
npodeccuoHanbHol oOpa3oBatenbHO mporpammbl CIIO, peanmusyemoit Ha 0aze
OCHOBHOT'O 001IEro 00pa3oBaHusi, U BXOJUT B 00111€00pa30BaTeNbHbIN LUK Yy4EOHOTO
iaHa.

PabGouas mnporpamma ydeOHOro mnpeaMera pa3paboTaHa Ha OCHOBE
®denepansbHOrO TOCYIAPCTBEHHOIO 00pa30BaTENIbHOIO CTaHJapTa CPEJHEro OOIero
oOpa3oBaHus U MPUMEPHON OCHOBHOM 00pa3oBaTeIbHON MpPOrpaMMbl, OJ00PEHO Ha
3aceganuu [lenarornueckoro coera ®I'bOY JITIO UPTIO nporokomom Ne6/2025 ot
«18» anpens 2025 rona.

1.2. Hesab U mJIaHUPyeMble Pe3yJibTAThI OCBOCHHUS] Y4e0OHOr0 NMpeaMeTa

1.2.1. Iesin yueOHOro nmpeamera:

Copaepxanue TmporpaMMbl  ydeOHOTo nmpeamera @DOusMka HaANpaBiICHO Ha
JOCTH)KCHUE CIICTYIOIINX TIeICH:

* (¢dopMHpOBaHME UHTEpeca M CTPEeMJICHHUS OOy4alolUXCcs K HAyYHOMY
U3YYEHUIO TPUPO/IbI, PA3BUTHE WX UHTEIUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

*  pa3BUTHE MPEACTABICHUNA O HAYYHOM METO/I€ TIO3HAHMUSI

1 GOpMHUpPOBAHUE UCCIIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY>KAIOIINM SIBJICHUSIM;

* (¢dopMHpOBaHME HAYYHOTO MHUPOBO33PEHHS KaK pe3ysbTaTa U3y4eHUS OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKU;

* (opMupoBaHHEe yMEHHI OOBSICHATH SBJICHUS C MCIOJb30BaHUEM (DU3NUECKUX
3HAHWM U HayYHBIX JIOKA3aTEJIbCTB;

* (dopMHpOBaHUE TPEACTABICHUNA O poiM (GU3UKU IS Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTkeHune 3TUX 1ejieil 00ecreuynBaeTCsl PEIICHHEM CIICTYIONINX 3a/1a4

B IIpOIIecCe M3YUYeHUs Kypca (PU3UKU Ha YPOBHE CPEIHETO O0IIeTro 00pa30BaHMs:

*  TpUOOpETeHHE CUCTEMBbI 3HAHUN 00 O0MMX (U3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUIX, BKIIOYAsl MEXaHUKY, MOJEKYISIPHYIO (PU3UKY, DIEKTPOANHAMUKY,
KBaHTOBYIO (PM3HKY U DJIEMEHTHI aCTPO(PHU3UKH;

* (dopMHupoBaHUE YMEHUI MPUMEHSITH TEOPETUICCKUE 3SHAHMUS

TSt OOBSICHEHUS (PU3NYECKUX SBIICHUN B MPUPOJIC U VISl PUHATHUS TPAKTUICCKUX
pEIIEHU B MOBCETHEBHOW KU3HU,

*  OCBOEHHE CIOCOOOB PEIICHMS PA3IMYHBIX 3aJ1a4 C SIBHO 33JJaHHOMN (pU3nuecKoit
MOJICNIBIO, 3aja4, TMOAPa3yMEBAIOIINX CAMOCTOSTEIbHOE CO3/MaHne (PU3NIECKOMN
MOJIENIA, COOTBETCTBYIOIIEH YCIIOBHSIM 3a1a4H;

* TOHMMaHWe (UBMUECKHUX OCHOB U TPHUHIIUIOB JACHCTBUS TEXHUYECKUX
YCTPOUCTB 1 TEXHOJIOTUYECKUX TPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENy;



*  OBJAJICHHE METOJaMHU CAMOCTOATEIHHOTO IJIAHUPOBAHHUS

U TpoBeAcHUS (U3MUECKUX DJKCIEPUMEHTOB, aHajdu3a W HHTEPIPETAIIUU
uH(OpMAIUH, ONPEEICHNS JOCTOBEPHOCTH MOTYYEHHOTO Pe3yIbTaTa;

* CO3JaHUE YCJIOBHMH JUIsI Pa3BUTUS YMEHUI MPOEKTHO-HUCCIEI0BATEIbCKOM,
TBOPYECKOMN JEATEIbHOCTH.

Ocobennocmsb  hopmuposanusi COBOKYNHOCMU 3aA0ay U3YueHus @usuKu O
cucmemvl  cpedHe20  NPOPECCUOHANbHO20 — 00pA308aHuUs — 3aKIOYAemcs 8
HeoOX00uMOoCmu peanu3ayul npoGeccuoHanbHol HanPasiIeHHOCMU peuaemslx 3a0ady,
yuéma ocobenHocmell cghepul oessmenbHocmu 6y0yWux Cneyualucmos.

Ilpocpamma no ¢usuxe npedocmasnsiem BO3MONCHOCMb Ol Pearu3ayuu
PA3UUHBIX MEeMOOUYeCKUX N00X0008 K Op2anHu3ayuu ooydeHus Qusuke npu ycio8uu
coxXpaneHusi 0053amesbHOU 4acmu CO0epIHCAHUsL KYPCd.

IIpenooasamens  6énpase  camocmosmenvpHo  GulOUpams — Gopmy — U3yYeHUs
mamepuana: JeKkyus, OeMOHCMpayusi 3KCnepuMmenma, npakmudeckas paboma,
NPAKMUKYM N0 peulenuio 3a0ay u np., a makice no ce0emy YCMOMpPEeHUuo nposooum
O0eMOHCMPAYUoHHble U 1a0Opamopuvie  pabomvl ¢ YYEMOM  UMEHOWE20Cs
00opyoosanus  (onpedenimb — NPOOOANCUMETLHOCIb  1AOOPAMOPHO20  UIU
NPAKMUYECKO20 3aHAMUA, OONOIHAMb €20 OpyeumMu 6udamu pabom: uzyyeHue
MeopemuyecKo20 Mamepuana, peuieHue 3a0ad, paboma ¢ mexHudeckum mexkcmom,
mecmuposanue u np.)

IIpenooasamens camocmosmenvHo onpeoeisien nocied08ameibHOCb U3YYeHUs. U
00vemM 4acos, OMEOOUMbIL HA U3VHEeHUe OMOEIbHLIX MeM, 6bloupaem MmemMamuKy
npopeccuonanbHO OpUeHMUPOBAHHOLO COOEPAHCAHUSL OUCYUNTUHBL 8 3ABUCUMOCTIU OM
cneyughuxu 6yoyueli npogheccuoHaIbHOU desimeabHOCMU 00YUAIOUWUXCAL.



1.2.2. Ilnanupyemblie pe3yJibTaTbl OCBOCHUS Y4eOHOIr0 MpeaMeTa B COOTBETCTBUH
¢ ®I'OC CIIO u Ha ocoBe PI'OC COO

O6mue xomnerenuuu (nanee — OK) u npodeccuonaibHbie KOMIIETCHIUY (faee —
I[IK) ®I'OC CIIO B COOTHECEHMHM C JUYHOCTHBIMHM, METANPEIMETHBIMU H
MpeIMETHBIMU pe3yibTaTaMu 00ydeHus: 6a3oBoro ypoBHs (nanee — [1P6) ®I'OC COO
MpeACTaBICHbI B TAOJIHIIE:



Kox 1 HamMeHOBaHHUE
(popmupyembIX
KOMIIEeTeHI i

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUSA NMPOrpaMMbI IO NIPEAMETY

O6mmue’

I[I/ICIII/II'[.]'[I/IHapHI)Ie2

OK 01. Berbupatb
CTIOCOOBI pelICHUS
3amad
npodeccuoHaIbHOM
JeATSITLHOCTH
MPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

JIM4HOCTHBIE PE3YNIbTATHl JOJDKHBI OTpakaThb B YacTH
TPYJIOBOTO BOCITUTAHUS:

- TOTOBHOCTb K
MacTepCTBa, TPYI0JIIO0UE;

- TOTOBHOCTh K aKTUBHOM
TEXHOJOTHYECKOW M  COLMAIBHOM  HANpaBIEHHOCTH,
CIIOCOOHOCTH WHUIIUUPOBATH, TUTAHUPOBATH u
CaMOCTOSITEIFHO BBITIOJTHATH TAKYIO JACSITEIHHOCTD;

- MHTEpeC K pa3auvHbiM chepam mpodeccrHoHaTbHOM
JIEeITEILHOCTH,

- TOTOBHOCTh M CHOCOOHOCTH K 0Opa3oBaHHIO U
camM000pa30BaHUIO Ha IPOTSHKEHUH BCEH KU3HMU.

MeranpeaMeTHbIE pPe3yIbTaThl TOJDKHBI OTPAXKATh:

OBnageHue YHUBEPCATHHBIMHU y4eOHBIMU
MO3HABATEILHBIMHU JCHCTBHSIMH:

a) 6a30BBIC JIOTHUECKHE ICHCTBUS:

CaMOCTOSTENBHO (POPMYIUPOBATh U aAKTYAIM3UPOBATH
mpooJieMy, paccMaTpuBaTh €€ BCECTOPOHHE; YCTaHABIIMBATh
CYIIIECTBEHHBIM TMPU3HAK WJIM OCHOBAHHS Il CPAaBHCHUA,
kinaccupukanuu U 00OOIIEHHUS; ONPEAesATh  LeNu
NESTEIPHOCTH, 3aJaBaTh IMapaMeTpbl W KPHUTEPUU HUX
JOCTH)KCHHS; BBISIBJISATh 3aKOHOMEPHOCTH M IPOTHBOPEUHS
B pPacCMaTpUBACMbIX SIBJICHUSX; BHOCHTh KOPPEKTHBBI B
NeSITEeNIbHOCTh, OLIGHMBAaTh COOTBETCTBUE  PE3yNIbTATOB
LEJsIM, OIIEHHUBATh PUCKH TIOCICJICTBUMA JEATECIbHOCTH;

OCO3HaHHC OCHHOCTH

TpyAay,

JACATCIIBHOCTH

[1P6 1. ChopMupoBaHHOCTH TPEACTABICHUH O POJIU
U MecTe (PU3MKH U aCTPOHOMHHU B COBPEMEHHOU Hay4YHOU
KapTHHE MHpa, O CHUCTEeMOOOpasyromeld poiu (U3NKH B
pa3BUTHH €CTECTBEHHBIX HayK, TEXHUKH
U COBPEMEHHBIX TEXHOJOTHM, O BKIAJAE POCCHUCKUX
U 3apyOEKHBIX YUYEHBIX-(U3UKOB B pa3BUTHE HAYyKH;
NOHMMaHWE  (U3UYECKOW  CYIIHOCTH  HaOII0JaeMbIX
SBJICHUH MUKPOMHpA, MAaKpOMHUpa U MeraMupa; OHUMaHue
POJIM aCTPOHOMUU B MPAKTHUECKOHN JESITETbHOCTH YeI0BeKa
U JajbHeHIIeM HayYHO-TEXHUYECKOM pa3BUTUH, pOJIU
buznku
B (QopMHpoBaHMM  Kpyrozopa H  (QYHKIHMOHAIBHOMN
IPaMOTHOCTH Y€JIOBEKa JUIsl peIIeHUs] TPAKTUYECKUX 3a/1a4;

I[IP6 2. CdopMHUPOBAaHHOCTh YMEHUW paclio3HaBaTh
busndeckue sBICHHUS (MPOIECChI) U OOBSICHATH WX Ha
OCHOBE  M3Y4YEHHBIX  3aKOHOB:  pPaBHOMEpPHOE U
PaBHOYCKOPEHHOE MNPSMOJIMHEHHOE IBHXKEHHE, CBOOOIHOE
najieHue Tell, [JBWKEHUE II0 OKPY)KHOCTHM, HHepLus,
B3aUMOJICHCTBHE Tell, KoslebaTenbHOE IBKEHNE, PE30HAHC,
BOJIHOBOE JBMXeHUE; nuddy3usi, OpOyHOBCKOE TBUIKCHHUE,
CTPOEHHE JKUAKOCTEH U TBEpAbIX TeJl, U3MEHEHHe oObema
TeJI IPU HarpeBaHUM (OXJIAXKAECHUH), TEIUIOBOE paBHOBECHE,
UCMapeHue, KOHJEHCalus, IUIABJICHUE, KpUCTaJUIM3aLus,
KUANIEHWe,  BJIQXHOCTb  BO3/1yXa,  CBA3b  CpeaHeH
KWHETHUYECKOW HEPruM TEIJIOBOTO JBIKEHUS MOJIEKYJ C

1 O6mue pesymbTaThl COPMYIUPOBAHBI B COOTBETCTBUM C JIMYHOCTHBIME M MeTampeaMeTHbiMU pesynbratamu ®IOC COO, B (OpMHPOBAHMH KOTODBIX YYaCTBYET
o0mreoOpa3oBaTenbHas AUCIUIUIHHA.

2 JlucuMIuIMHAPHBIE PE3YIIBTATHI CPOPMYTMPOBAHBI U TIPOHYMEPOBAHbI B COOTBETCTBUH C TPEOOBAHUSAMH K TIPEIMETHBIM pe3yibTaTaM 6a3oBoro yposns (ITP6) ®T'OC COO (Tpuka3s
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penaxums ot 27.12.2023 1.).




pa3BuUBaTh  KpEaTHMBHOE  MBIIUICHUE
KU3HEHHBIX Tpo0IeM;
0) 6a30BBIC UCCIIEIOBATEIILCKHUE JICHCTBYS:

- BJIAJICTh HABBIKAMH Y4YEOHO-UCCIICIOBATCILCKON H

IIPU  PELICHUH

HpOGKTHOI\/JI JACATCIBbHOCTH, HaBBbIKaMU paspcuiCHuAd
mpo0em;

- BBISIBIIATH IMPUYUHHO-CJICACTBCHHBLIC CBs3H u
AKTYaJIM3UPOBATH 3aaavy, BBIIBHUT'aTh THUIIOTE3Y (&[]

peHICHI/Iﬂ, HaXOIUThb aprMeHTI)I IJIA 1O0Ka3aTCJIbCTBA CBOUX
YTBEPKACHHM, 3a1aBaTh ITapaMeTPbl U KPUTEPUU PELICHNUS;

- aHaHI/I3HpOBaTI) HOJ'Iy‘—IeHHI)Ie B X0I¢€ pemeHnﬂ 3aJa4n
pe3y.]'IBTaTBI, KpI/ITI/I‘—IeCKI/I OLICHUBATh HX )IOCTOBepHOCTB,
HpOFHOSI/IpOBaTI) N3MCHCHHC B HOBBIX YC.]'IOBI/ISIX;

- YMGTB HepeHOCI/ITI) 3HAHUA B HOSHaBaTeHBHYIO nu
HpaKTI/I'-IeCKy}O YacCcTH ) KHU3HCACATCIbHOCTH,

- YyMETh HMHTETPHPOBATH  3HAHHS
MPeAMETHBIX 00JIaCTeH;

- BBIIBUTATh HOBBIC WJCH, NpEIarath OpUTHHAIbHBIC
MTOXOJIbI M PEIICHUS;

- MPOSIBJIATH CHOCOOHOCTh WX HCIIOJIb30BAaHHUS B
MMO3HABATEIBHON U COIUAIBHOM MPAKTHKE;

- TPOSBIATH  CIIOCOOHOCTH M TOTOBHOCTh K
CaMOCTOSITEIIBHOMY MTOUCKY METOJIOB peleHus
MPAKTUYECKUX 3aJiay, MPUMCHEHHIO DPA3JIMYHBIX METOJIOB
[MO3HAHHUS;

- CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIC 3aJa4yv B
00pa30BaTEIIbHON JIEATEILHOCTH U JKU3HEHHBIX CHTYAIUsX;
BBIABIATh  NPUYMHHO-CIICACTBCHHBIC  CBSI3W W JUIA
JI0Ka3aTeNbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh MapaMeTphI
Y KPUTEPHUH PEUICHUS aKTyaTu3upoBaTh 3a7auy, BbIIBUTaTh
TUIOTE3Y €€ pPellleHus, HaXOAUTh apTyMEHTHI;

- aHAJIM3UPOBATH MOJTYYCHHBIE B XOJI€ PEIICHUs 3a1a4u

U3  pa3HbIX

a0COJIIOTHON TeMIepaTypoi, NOBBILIEHHE MABJICHUS TIa3a
IpU €ro HarpeBaHUU B 3aKPBHITOM COCYJE, CBS3b MEXIY
napaMeTpamMM  COCTOSIHMSL Tra3a B M30IpoIlleccax;
3JIEKTpU3aLUs TeJ, B3aUMOJICHCTBUE 3apsiioB, HarpeBaHUe
NPOBOJHMKA C TOKOM, B3aMMOJCWCTBHE MAarHUTOB,
AIIEKTPOMArHUTHAS. WHAYKIHS, NEHCTBUE MarHUTHOTO TOJIS
Ha TIPOBOJHMK C TOKOM U JBIKYIIMHCA  3apsi,
AIIEKTPOMArHUTHBIE KOJEeOaHWsT W BOJHBI, MPSIMOJIMHEHHOE
pacnpoCTpaHEHHE  CBETa, OTpaXX€HUE, MpeJoMIICHHE,
uHTepdepeHus, audpakuus W MOJApU3aLUS  CBETa,
nucrniepcust cBeta; (orosnekTpuueckuit 3pQexT, cBeToBOE
JaBJIeHHE, BO3HMKHOBEHME JIMHEHYAaTOro CHEKTpa aroMma

BOJIOPO/Ia, €CTECTBCHHAS " WCKYCCTBCHHAS
PaanOaKTUBHOCTD;

[1P6 3. Brnagenue ocHOBOTOJIAraIOMUMHU (PU3HUYECKIMHU
HNOHATUSIMM W BEJIMYMHAMH, XapaKkTepU3yIOIUMU
dbuszndeckue mporecchl (CBSA3aHHBIMH C MEXaHHUYECKHM
IBUKEHUEM, B3aUMOJCHCTBHEM TeJl, MEXaHWYECKUMU
KoJeOaHUsIMU M BOJIHAMH;  aTOMHO-MOJIEKYJISIPHBIM
CTpOEHUEM BEIIECTBA, TEIUIOBBIMU MpOIECCaMH;

JJIEKTPUYECKUM M MAarHUTHBIM TOJISIMH, AJIEKTPUUYECKUM
TOKOM, DJJICKTPOMAarHUTHBIMH KOJICOAHUSIMH M BOJHAMU;
ONTHYCCKUMH  SIBIICHUSIMH; KBAHTOBBIMU  SIBICHHUSIMH,
CTPOCHHEM aToOMa M aTOMHOTO S7pa, PaJIdOaKTHBHOCTHIO);
BJIAJICHWE  OCHOBOIMOJIAraloIMMUMU  aCTPOHOMHYECKUMH
MOHATUSIMU, TO3BOJISIIOIIMMH XapaKTEepHU30BaTh IMPOLIECCHI,
MPOUCXOSIIME Ha 3BE3/1aX, B 3BE3JHBIX CHUCTEMaxX, B
MEXKTATAKTHICCKON Ccpejie; JBWKCHUE HEOECHBIX —Tell,
SBOJIIOLIMIO 3B€3]1 U BeeeHHoI;

[IP6 4. Bnagenue 3aKOHOMEPHOCTSMHM, 3aKOHAMHU
u teopusiMu (3akoH BcemupHoro Tsarotenus, [, II u III
3akOHbl HBIOTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOU

1



pe3ysbTaThl, KPUTUYECKH OLIEHUBATh MX JOCTOBEPHOCTb,
IIPOrHO3UPOBAaTh HM3MEHEHHWE B HOBBIX YCIOBHUSX; JaBaThb
OIICHKY HOBBIM CHUTYAIlMsIM, OIICHWBAaTh HPUOOPETECHHBIN
OTIBIT;

- pa3pabarbIBaTh IUJIAaH PEUICHUS MPOOJIEMBl C yYETOM
aHaJIM3a HMMEIOIIMXCS MaTepHaJIbHbIX U HeMaTepualbHBIX
pEeCypcoB; CTaBUTh MpOOJIEMBbl M 3a/JayM, JOMYCKaIOLIUe
aIbTepHATUBHbBIC PEILICHUS

DHEPIMH, 3aKOH COXpaHEHHsd  HMITYJIbCa, IPUHIIAI
CYNECPIIO3NIIUHA CHII, IIPUHIMUIT PaBHOIIPABHOCTU
WHEPIHATBLHBIX CHUCTEM OTCYETA; MOJIEKYJISIPHO-
KHHETUYCCKYI0 TEOPHIO CTPOCHHSI BEIIECTBA, Ta30BbIC
3aKOHBI, HGpBI:Iﬁ 3aKOH TECPMOJUHAMUKHU, 3aKOH
COXpaHEHHUs AEKTPUUECKOTro 3apsiaa, 3akoH Kynona, 3akoH
Oma i yvacTka 1end, 3akoH Owma I TOJHOM
ANEKTPUYECKON 1enu, 3akoH Jxoyns - JleHma, 3aKkoH
BHGKTpOMaFHHTHOﬁ HWHAYKIMHU, 3aKOH COXPAaHCHUS DHCPIUH,
3aKOH TPSIMOJMHEWHOTO pPacCIpOCTPAaHEHUS CBETa, 3aKOH
OTPKEHUSI CBETAa, 3aKOH TIPEIIOMJICHUS CBETa; 3aKOH
COXpPAaHCHUSA SHEPTHUH, 3aKOH COXpaHCHUA MMITYJIbCa, 3aKOH
COXpaHEHHUs DJEKTPUUYECKOTO 3apsijia, 3aKOH COXPaHCHHS
MacCOBOTO YHMCIIa, MOCTyaaThl bopa, 3aK0H pajiOaKTUBHOTO

pacmana); YBEpEHHOE  HCIIOJIb30BAaHME  3aKOHOB U
3aKOHOMEPHOCTEH TpH aHaimu3e (PU3NYECKUX SIBICHUU M
MPOLIECCOB;

I[IP6 6. Bimamenue OCHOBHBIMH METOJAaMH HAyIHOTO
MMO3HAHMS, UCTIOJIB3YEMBIMU B (DU3HKE: MMPOBOJUTDH MPSIMbIC
U KOCBEHHBIC M3MEpEHUsS (PU3MUECKHX BEIIMYWH, BBHIOMpAs
ONTUMAJIBHBIA CIIOCOO M3MEPEHUs M MCIOJIb3Ysl U3BECTHBIC
METOJbl OIICHKH TIOTPEIIHOCTEeH HW3MEpPEHUH, MPOBOIUTH
WCCJICIOBAaHUE  3aBUCUMOCTEH  (DU3UYECKUX  BEIWYUH
C HCHOJIb30BaHUEM TMPSAMBIX HM3MEPCHHUH, OOBIACHITH
MOJIyYE€HHBIE PE3YNIbTAThl, UCTOJb3YSd (PU3NUYECKUE TEOPUHU,
3aKOHBI ¥ TIOHATHS, U JIeJIaTh BBIBOJIBI; COOIOAATH MTpaBUiia
0e30macHOr0 TpyAa MpU TPOBEACHUU HCCIEIOBAHUI B
pamMKax yueOHOTO JKCIIEpUMEHTA u yuebHO-
HUCCIIeIOBATEIILCKOM JIEATEILHOCTH C  HMCIIOJIBL30BaAHUEM
U(GPOBBIX H3MEPUTETHHBIX YCTPONUCTB U J1aOOPaTOPHOTO
000pyI0BaHNUS; c(hOpMHUPOBAHHOCTh MpeACTABICHUI
0 METO/IaxX MOJy4YEeHUs HAYYHBIX aCTPOHOMHUUYECKUX 3HAHUI;




I[MP6 7. CdopMUpOBaHHOCT, YMEHHUS  peIIaTh
pacyeTHbIC 3a/1a4 C SIBHO 3aJJaHHOM (PU3MUYECKON MOJIEIBIO,
UCTIOJB3Ys (PM3NYECKHE 3aKOHBI M TPUHIMIIBI; HA OCHOBE
aHaJM3a YCIIOBHUS 3a/1a4d BBIOMPATh (PH3MUYECKYIO MOJIEINb,
BBIICNATh  (PU3MUYECKHE  BEIWYMHBI W (HOPMYIIHI,
HEOOXOIUMBIE JUI €€ pELIEHUs, MPOBOJUTH PacyeTbl U
OIICHUBATh peaIbHOCTh MIOJIy4EHHOTO 3HAYEHUS
¢u3nyeckoil BENWYMHBI; pellaTh KadeCTBEHHbIE 3a/lauM,
BBICTpaWBasi JIOTHYECKH HETPOTUBOPEUYMBYIO  IIETIOUKY
pacCyX JI€HHl C ONOpPOM HAa U3YYEHHBIE 3aKOHHI,
3aKOHOMEPHOCTH U (hpH3HUECKUE SIBICHUS

OK 02. Mcnosib30BaTh
COBPEMEHHBIC CPEJICTBA
MTOUCKA, aHATTN3a

U MHTEPIPETAlNU
nHpopMmaruu

1 nH(POpPMAITMOHHBIC
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a]1a4
npodeccruoHaIbHON
NeSITeNIbHOCTH

JIMYHOCTHBIE PE3YNBbTATHl JOJDKHBI OTpakaTh B YacTH
[IEHHOCTH HAYYHOTO MO3HAHMUS:

- c(hOopMHUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHS
HayKd H OOIIECTBEHHOW TMPAKTHKH, OCHOBAaHHOTO Ha
JUAJore KylbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B IMOJUKYJIBTYPHOM MHUDE;

- COBEpIICHCTBOBAHHWE S3BIKOBOM M YMTATEIbCKOM
KYJIbTYpbI KaK CPEJICTBA B3aUMOJICHCTBHSI MEXKTY JIFOJBMH 1
TTO3HAHUS MUDA;

MeranpeaMeTHbIE PE3YJIbTAThl  JAOJHKHBI
OsgnageHue YHUBEPCAITbHBIMH
MMO3HABATENLHBIMU JEHCTBHSIMH:

B) paboTa ¢ uHpopmauei:

- BJIaJIeTh HaBbIKAMHU TOJY4YeHHUS HWHGOPMALUU U3
HCTOYHHUKOB Pa3HBIX THIIOB, CaMOCTOSTEILHO
OCYILIECTBIISITh  TOWCK, aHAIMU3, CUCTEMATH3AlMIO W
WHTEpIpeTANio WHGOPMALIUU PA3NTUYHBIX BUIOB U (GOpM
MIPEACTABICHUS;

- CO3/1aBaTh TEKCTHI B Pa3jMYHBIX (opMarax c y4yeToM

OTpaKaTh:
y4eOHBIMU

[IP6 5. YmMmeHue yuyuTHIBaTH T'paHUIBl MPUMEHEHUS
M3YYEHHBIX (U3MYECKUX MOJENIel: MarepuaibHas TOYKa,
WHEpIMaabHas CHCTeMa OTCYETa, WJCaTbHBIN Ta3; MOJEIH
CTPOEHHUS Ta30B, JKUJIKOCTEW W TBEPIBIX TEJ, TOUYCUHBIN
JIEKTPUYECKUH 3apsl, sAIepHas MOJENIb aTOMa, HyKJIOHHAs
MOJEIIb ATOMHOTO anpa
IpU pelIeHnn GU3NYECKuX 3a/1a4;

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOM TMO3UIIUU TI0
OTHOWICHHIO K (pru3nueckod uHpopMaIuu, noaydyaeMo u3
pa3HbIX HCTOYHUKOB, YMEHHMH HCIIOJIb30BaTh LUGPOBHIE

TEXHOJIOTUU TUIS MOKCKa, CTPYKTYpUPOBaHUS,
UHTEpPIPETallMM U MpeACTaBiIeHUS Y4eOHON M HaydHO-
MOMYJISIPHOM uHpOpMaIY; pa3BuTHe YMEHUU

KPpUTHYCCKOT'O aHaJIn3a HOJ'Iy‘I&GMOfI I/IH(bOpMaI_[I/II/I




Ha3zHavyeHUs MH(POPMAIMH U LIEJIEBON ayIUTOPHH, BBIOUpas
ONTUMAJIbHYIO (POPMY IIPEICTABICHHS U BU3yaITH3alNN;

- HCIONB30BaTh CPEACTBA HMH(POPMAIMOHHBIX |
KOMMYHHKAI[MOHHBIX TEXHOJIOT Ui B pelieHuu
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX
3a1a4d ¢ coOMoeHnEM TpeOOBaHUI APrOHOMUKHU, TEXHUKH
0€30MacHOCTH, TUTHEHBI, PECYPCOCOEPEKEHUSI, TPABOBBIX U
TUYECKUX HOPM, HOPM UH(POPMAIIMOHHOW O€301MacHOCTH;

- BIAJAETh HaBbIKAMHM pAaclO3HABaHWUS U  3alllUThI
nHpopMaiuu, HOOPMAITMOHHONU 0€30TTaCHOCTH JIMYHOCTH

OK 03. ITmannpoBats u
pealln30BBIBATH
coOCTBEHHOE
npodecCuoHaIBHOE

Y JIAYHOCTHOE
pasBuTHE,
MpePUHUMATETbCKY
10 JIESITENIbHOCTh B
npodeccCHoHaTBHOM
cdepe, UCIOIB30BAThH
3HAHUS [0 MPABOBOM

1 (puHAHCOBOM
IrPaMOTHOCTHU

B Pa3IM4YHBIX
KU3HEHHBIX CUTYaIIHIX

JIMYHOCTHBIE PE3yNbTATHl JOJDKHBI OTpa)kaThb B YacTH
JTyXOBHO-HPABCTBEHHOT'O BOCITUTAHHS:

- CHOCOOHOCTH OIIEHMBATh CHUTYallUI0 M MPUHUMATh
OCO3HAHHBIE pEIICHUS, OPHEHTHPYICh HAa MOPAIBHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

-0CO3HAHUE JINYHOTO BKJIAJ B IOCTPOCHUE YCTOMYNBOTO

Oynymuiero;

MeranpeaMeTHbIE PE3YNIbTaThl  JOJDKHBI  OTPaXKaTh:
OBnageHue YHUBEPCATHHBIMHU peryiIsTHBHBIMU
NEUCTBUSIMU:

a) caMOOpraHHu3aIus:

- CaMOCTOSITENIbHO OCYIIECTBIISITh IO3HABATEIIbHYIO
NeSITeNIbHOCTh, ~ BBIABIATH ~ MPOOJIEMBbI,  CTaBUTh U
dbopmynupoBaTh cOOCTBEHHBIE 33Jaud B 00Opa3oBaTeIbHOM
JeSITeNIbHOCTH U KU3HEHHBIX CUTYaIHsIX;

- CaMOCTOSITEIBHO  COCTABJIATh  IUIAaH  pEIIeHUs
Mpo0IeMbl C YyYETOM HMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOUYTCHU;

- JlaBaTh OLICHKY HOBBIM CHUTYaIlUsIM; CIOCOOCTBOBATh
(OpMHUPOBAHMIO U TPOSBICHUIO LIMPOKON 3pYIUIIMU B
pasHbIX 00JacTAX 3HAHUH, MOCTOSHHO TNOBBIIIATH CBOM

ITP6 9. ChopmMupoBaHHOCTH COOCTBEHHOW TMO3HIIMH TIO
OTHOLIEHMIO K (hpru3nueckod nHpopmalnuu, noirydaeMon u3
pa3HbIX HMCTOYHUKOB, YMEHHMHM HCIOJIb30BaTh LUGPOBHIE

TEXHOJIOTHH e IIOMCKa, CTPYKTYpUPOBaHU,
UHTEpIpPETallMM U MpeACTaBiIeHUs] Y4eOHON M HaydHO-
MOIMYJISIPHOM nHdopmanuu; pa3BUTHE YMEHHI

KPUTHYECKOTO aHAJIKM3a MoJTy4aeMoi HHpopMaIuu




00pa3oBaTeNbHBINA U KYJIbTYPHBI YPOBEHB;

0) CaMOKOHTPOJIb:

UCIO0JIb30BAaTh IPUEMBl  pediiekcun
CUTYallH, BbIOOpa BEPHOIO PELLIEHUS;

- YMCTh OLICHUBATb PUCKHU U CBOCBPCMCHHO IMPUHUMATDb
peICHHA 110 UX CHUKCHUIO

1 OICHKHU

OK 04. D¢pdexTrBHO
B3aMMO/ICMCTBOBATh U
paboTaTh B KOJUIEKTHBE
1 KOMaH/Ie

JIMYHOCTHBIE PE3YNbTATHl JOJDKHBI OTpakaThb B YacTH
[IEHHOCTH HAYYHOTO MMO3HAHUS:

-OBJIaJICBAaHNE HABBIKAMHU Yy4EOHO-HCCIIEIOBATEIBCKOM,
MPOEKTHOM U COIMATIbHOM JIEATEIIbHOCTH;

MeranpeaAMeTHBIE PE3YNIBTAThl  JODKHBI  OTPAXKaTh:
OBnanenue YHUBEPCATHHBIMHU KOMMYHUKATHBHBIMU
NEUCTBUSIMU:

0) coBMeCcTHas ACSITEIHHOCTD:

- TIOHUMAaTh ®  HCIIOJIb30BaTh
KOMaHJHOW W WHIUBUIyaTbHON PabOTHI;

- BBIOMpATh TEMaTUKY U METOJIbl COBMECTHBIX JIEHCTBUI
C ydeToM OOIUX HMHTEPECOB M BO3MOXKHOCTEH KaxKIO0TO
YIeHa KOJUIEKTHBA;

- [pPUHUMATh LEJIH COBMECTHOM JESATEIbHOCTH,
OpraHu30BbIBaTh M KOOPJAMHHUPOBATh JIEUCTBUS MO €€
JOCTH>KEHHUIO: COCTAaBJIATh IUIAH JCHCTBUM, pacHpenessiTh
poJii ¢ y4eTOM MHEHHHA YYacCTHUKOB, OOCYXIaTh
pe3yNIbTaThl COBMECTHOM pabOTHI;

- OLEHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXJIOTO
y4yacTHUKa  KOMaHAbl B  OOWmMH  pe3ynbTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

-IpeajaraTtb HOBBIE MPOEKTHI, OLEHUBAThb WJIEU C
MO3UIIMM  HOBU3HBI, OPHUTMHAIBHOCTH, IPAKTUYECKOH
3HAYUMOCTH; KOOPJIMHUPOBATH W BBHIMOJHITH paboTy B
YCIOBUSX PEalbHOTO, BUPTYAIBHOTO U KOMOMHUPOBAHHOTO

MIPEUMYILECTBA

[TP6 10. OBnanenue ymeHussMH paboTaTb B TpyIIe
C  BBIMIOJIHEHUEM  PAa3IMYHBIX  COIMAJBHBIX  POJIEH,
TUTAHUPOBATh PabOTy TPYINIIBI, PAIlHOHAIEHO PACIPEIeIsTh
NeSITeTbHOCTh B HECTAaHNAPTHBIX CHUTYAIMsIX, aJeKBAaTHO
OIICHMBATh BKJIAI KAXKIAOTO W3 YYAaCTHUKOB TPYIIBI B
pEIIeHNE paccMaTprUBaeMOM MPoOIEMbI




B3aHUMO/JICHCTBUS,

-OCYILECTBIIATh MO3UTUBHOE CTPaTErun4YeCcKoe
MOBEJIECHWE B  PA3IMYHBIX  CHUTYalUsX, MPOSIBISATH
TBOPUYECTBO M BOOOpaKeHUE, OBITh HHUIIMATUBHBIM.

OBnaneHue YHUBEPCATbHBIMHU peryiIsTUBHBIMU
JICUCTBHUSIMU:

T') IPUHATHE ce0s U IPYTUX JIIOIEH:

- IPUHUMATh MOTHBBI U APTYMEHTHI IPYTUX JIIOACH MpH
aHaJIM3€ PE3YNIbTATOB EATEIHLHOCTH

OK 05. OcymiecTBasiTh
YCTHYIO ¥ TUCBMEHHYIO
KOMMYHHUKAITUIO HA
rocy/1lapCTBEHHOM
s3p1ke Poccuiickoi
denepannu ¢ yueToM

JInuHOCTHBIE pE3yNbTAThl JOJUKHBI OTPAXKATh B YACTH
ACTETHUYECKOTO BOCITUTAHUS:

- 3CTETUYECKOE OTHOILIIEHHE K MUPY, BKJIIOYAsA ICTETUKY
ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA, CIOPTA,
Tpy/Ja U 0OIIECTBEHHBIX OTHOIICHUH;

B 00JIaCTH MATPUOTUIECKOTO BOCITUTAHUS MTPOSIBIISTH:

I[1P6 1. ChopmupoBaHHOCTH TPEACTABICHUN O POJIU
U MecTe (PU3MKU M aCTPOHOMHMHM B COBPEMEHHOM Hay4yHOM
KapTHHE MHpa, O cucTemMooOpa3zyromeid poiau (U3NKH B
pa3BUTUU €CTECTBEHHBIX HayK, TEXHUKH
U COBPEMEHHBIX TEXHOJOTHH, O BKIAJE POCCHUCKUX
U 3apyOeKHbIX Y4YEHBIX-(QU3UKOB B pa3BUTHE HAyKH;

0coOeHHOCTeH -IICHHOCTHOE  OTHOLIEHME K  TOCYJAPCTBEHHBIM | IOHUMaHWE  (U3NYECKON  Cyl[HOCTHM  HaOII0aeMbIX
COLIMAJIBHOTO U CHUMBOJIAM, MCTOPUYECKOMY M MPUPOAHOMY HACIEIHIO, | IBJICHUH MUKPOMHUpPA, MAaKpOMHUpPA U MEraMupa; MIOHUMaHue
KYJIBTYpPHOTO NaMATHUKAM, TpaauLusaM HapoJaoB Poccuu, HOCTMXKEHHUSAM | POJIM aCTPOHOMHHM B IPAKTUYECKOMN AEATEIBHOCTH YEIOBEKa
KOHTEKCTa Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYAE; | MU JaJbHEHIIEM HaydHO-TEXHHUYECKOM pa3BUTHUH, pPOJIU
MeranpeaqMeTHble  pe3yabTaTbl JOJDKHBI  OTpaxarh: | GU3MKU B (POPMUPOBAHMM KpYyro3opa M (PyHKIHMOHAJIBHON
Osnagenue YHUBEPCAJIbHBIMU KOMMYHHMKATUBHBIMH | TPAMOTHOCTH Y€JIOBEKa AJIsl PEIIECHUs MPAKTHUECKUX 3a1a4
NEUCTBUSIMU:
a) oOreHue:
- OCYyUIECTBISATh KOMMYHHKALlMM BO BceX cdepax
KHU3HU;
- pa3BEpHYTO M JIOIMYHO M3J1araTh CBOIO TOUYKY 3PEHMS
C MCIIOJIb30BAaHUEM SI3bIKOBBIX CPE/ICTB
OK.06 IIposBisATh - OCO3HaHUE oOyJaronumMucs poccUiicKon I[IP6 8. CdhopMUPOBAaHHOCTb YMEHHUS TPUMEHSTh
IpaXKJaHCKO- IPaXJAaHCKOW  WAEHTHUYHOCTH; -  IEJICHANpaBJIEHHOE | OJy4eHHbIEe 3HaHUSA U1l OOBSICHEHUS YCIOBUHM NMPOTEKAHUS
MaTPUOTHYECKYIO pa3BUTHE BHYTPEHHEH TO3MLMU JIMYHOCTH Ha OCHOBE | (pru3nyeckux SBJICHUI B IpUpoie
MIO3ULHUIO, JYXOBHO-HPABCTBEHHBIX LIEHHOCTEW HapoaoB Poccuiickoil | n JUISI IPUHATHS MIPAKTUYECKUX peleHni




JNEMOHCTPHUPOBATH
OCO3HAHHOE ITOBEICHUE
Ha OCHOBE
TPAIUITHOHHBIX
00I11eY€eIOBEYECKUX
IICHHOCTEH, B TOM
YUCIIE C YYETOM
rapMOHH3aLUU
MEKHAIIMOHANBHEIX U
MEXPEITUTHO3HBIX
OTHOIIICHHUH,
MIPUMEHSTH CTAHIAPTHI
QHTUKOPPYIITUOHHOTO
MTOBEJICHUS

®denepanny, UCTOPUYECKUX M HALMOHAIBHO-KYJIBTYPHBIX
Tpaguuui, GOPMHUPOBAHUE CUCTEMBI 3HAYMMBIX IIEHHOCTHO-

CMBICIIOBBIX YCTaHOBOK, AHTUKOPPYILIMOHHOTO
MHPOBO33PEHMUS, IIPaBOCO3HAHUS, JKOJIOTUYECKON
KYJIbTYpbl, CHOCOOHOCTM CTaBUTb II€IM U CTPOUTH

YKU3HCHHBIC IJIaHbl; B 9acTH rpa)aaHCKOro BOCIUTAHMS: -
OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIPAaB M 00S3aHHOCTEH,
VBOKCHHEC 3aKOHA W  TPABOMOPSIKA; -  [PHUHITHE
TPAIUIIMOHHBIX  HAIMOHAJBHBIX, 00IIeYeTIOBEUECKUX
T'YMaHUCTUYECKHX U JIECMOKPATHYECKHUX IICHHOCTCH; -
TOTOBHOCTh  NPOTHUBOCTOSATH HJCOJOTHH SKCTPEMH3MA,
HaIlMOHAJIN3Ma, KceHodoouw, JTACKPUMUHALIUU o
COIMAJILHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIMOHAIBLHBIM
MPU3HAKaM; - TOTOBHOCTh BECTH COBMECTHYIO JICATEIIBHOCTh
B UHTEpecax TpakIaHCKOTO OOIIeCTBa, y4acTBOBATh B
caMOYIpaBJIeHU! B 0011e00pa30BaTeIbHON OpraHu3aui 1
JIETCKO-IOHOIIECKUX OpraHu3aIusix; - yYMEHUE
B3aUMO/JICHICTBOBaTh C COLMAJIBHBIMA WHCTUTYTAMH B
COOTBETCTBUU € HX (YHKIUSAMH U Ha3HAYCHUEM; -

FOTOBHOCTb K  TYMaHUTApHOW U BOJIOHTEPCKOMU
NesITeNIbHOCTH; MaTPUOTHUYECKOTO BOCIUTAHUSA: -
c(hOopMUPOBAHHOCTH POCCUICKOM rpaXKJaHCKOM

UJECHTUYHOCTH, IATPUOTU3MA, YBAXKEHUS K CBOEMY HapoJy,
YyBCTBa OTBETCTBEHHOCTU mepen PonuHol, ropmoctu 3a
CBOM Kpail, cBoto PoauHy, cBOIl SI3bIK U KyJIbTYpY, IPOLLIOE
U HacTosllee MHOTOHAlMOHAJIbHOTO Haponxa Poccuwu; -
LIEHHOCTHOE OTHOLIEHHE K TIOCyJapCTBEHHBIM CHUMBOJIAM,
UCTOPHYECKOMY U HPUPOJHOMY HACIEIMI0, MaMSATHHUKaM,
TpazuuusaM HaponoB Poccum, nocrmxkenussm Poccun B
HayKe, HCKYCCTBE, CIOpTE, TEXHOJOTMSIX M Tpyne; -
uaenHas yOeXJEHHOCTb, T'OTOBHOCTb K CIY)KEHHIO U
3amre OTedecTBa, OTBETCTBEHHOCTh 3a €ro Cyan0y;

B TIOBCEIHEBHOM KHM3HM il oOecrieueHus: 0€30MacHOCTH
npu oOpaleHny ¢ OBITOBBIMU IPUOOPAMHU U TEXHUYECKUMHU
YCTPOHCTBAMH, COXPAHEHUS 3/I0POBBS U COONIOJICHUS HOPM
9KOJIOTMYECKOTO MOBEACHUS B OKpPYXKAIOLIEH Ccpere;
NOHMMaHHE HEOOXOJUMOCTH TPUMEHEHUS JIOCTH)KEHUH
bu3uKu U TEXHOJIOTHiA TSt paLMOHAIBHOTO
PUPOOTIONTH30BAHNUS




OCBOCHHBIC OOYYAIOIUMHUCS MEKIIPEAMETHBIC TIOHATUS W
YHHUBEpCAIbHBIC  yUeOHBIE JCUCTBUS  (pPEry/ISITUBHBIC,
MO3HaBaTEJIbHbIE, KOMMYHUKATUBHBIC); - CIMOCOOHOCTh MX
WCIOJIG30BAaHUA B  II03HABATEJIPHOM W COIMAJILHOM
MpPaKTHUKE, TOTOBHOCTD K CaMOCTOATEIIBHOMY
IJIAHUPOBAHUIO M OCYIIECTBICHUIO YICOHOM JESITEIIbHOCTH,
Opra"u3aiuu y4ueOHOTO COTPYAHUYECTBA c
MeJarornYecCKUMU  paOOTHUKAMU ¥ CBEPCTHHKAMH, K
Y4aCTHIO B MMOCTPOEHUH
00pa3oBaTeIbHON TPACKTOPUHU; - OBJAJCHUE HaBBIKAMU
y4eOHO-HUCCTIE0BATEIbCKOM, MPOCKTHONM M COIHMATBHOU
eATEIILHOCTH

VHJIMBUAYATBHOMN

OK 07. ConeiicTBOBaTh
COXPaHEHUIO
OKpYKarolleu cpeibl,
pecypcocOepeKeHHIO,
MIPUMEHSATH 3HAHUS 00
W3MEHEHHUH KIIMMaTa,
TIPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,

3¢ heKTUBHO
JIIEUCTBOBATL B
Ype3BhIYAHBIX
CUTYaIUIX

JImgHOCTHEIE PE3YIbTAThl AOJDKHBI OTpaXaTb B 4aCTHU
OKOJIOTHYECKOT'O BOCITUTAaHUA:

- copMHUPOBAHHOCTH  IKOJOTUYECKOH  KYJIbTYPHI,
MMOHUMAaHHE BJIMSTHUSA COIMAIBLHO-3KOHOMHYECKUX
MPOIECCOB HA COCTOSIHUE MPUPOTHON U COLUAIBHOM CPEIbl,
OCO3HAaHWE TJOOATBHOTO  XapakTepa  IKOJOTHYECKUX
npooseM;

- IUIAHUPOBAaHWE M OCYIIECTBIEHUE JCUCTBUH B
OKpY’Kalolllel cpejie Ha OCHOBE 3HAHUS LIee YCTOMYUBOTO
Pa3BUTHSI YEIIOBEUECTBA;

AaKTUBHOE HEMpUATHE ACUCTBUM, NPUHOCAIINX Bpea
OKpY’KarolleH cpese

I[IP6 8. CdopmMupoBaHHOCTH YMEHHUS MPUMEHSTH
MOJTydeHHBIC 3HAHUS I 00BSICHEHUS YCIOBUH MPOTEKAHUS
Gu3MYeCKUX SABICHUH B TIPUPOJEC W JUIS TPHHSITHS
MPAKTUYECKUX PEIICHUH B TMOBCEIHEBHOW KWU3HU A
obecrieueHnsi 6€30MaCHOCTH TPU OOpAIIEHUH C OBITOBBIMHU
npuOopaMu M TEXHUYECKHUMH YCTPOMCTBAMHM, COXPAHEHMUS
3I0pPOBbS U COOJIIOJICHUSI HOPM 3KOJIOTHYECKOTO MMOBEACHUS
B OKpyXarolled cpene; MOHMMaHHE HEOOXOAUMOCTH
NPUMEHEHUS JOCTM)KeHMH (UMK W TEXHOJOTUH s
paloHaIbHOTO MPUPOAOTIONB30BAHUS

1.2.3. Ilpodeccuonaibubie kKomnereHuuu (ganee - IK)

K 3.1 [lmaampoBaTh W OpPraHWU30BHIBATH PabOTy MO TPAHCHOPTHO-JIOTHCTHYECKOMY OOCITYKHBaHUIO B c(epe TPy30BbIX

MIEPEBO30K




2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEIMETA

2.1. O0bem yueOHOro nmpeaMeTa M BUAbI Y4eOHOM padoThl

Bua yyeOHoM padoThI O0beMm B yacax

O0bem 00pa3oBaTe/IbHOM MPOrpPaMMbl Y4e0OHOI 0 IpeMeTa 144
1. OcHoBHOE cogep:Kanue’ 95
B T.4.:

Jlexumu, ypoku 53
JlabopatopHbie 3aHITHS 26
[IpakTHyecKkne 3aHATHS 16
2. CamocTosiTejibHas padoTa o0y4aronierocsi (Bcero) 19
3. Ilpogpeccuonanvho  opuenmuposamHoe  coOepIICAHUE 32
(cooepaicanue npukiaono2o Mooyas)*

B T.4.:

TeopeTnueckoe oOyueHue
[Tpaktnueckue (1abOpaTopHbIE) 3aHATUS
WHuBuayanbHbIH TPOCKT (Oa/Hem) Her
IIpome:xxkyTounass arrectanusi B ¢opme 3k3amena Bo |l 30
cemMecTpe

3 OcHOBHOE cOEpKaHHE BKIIOYAET COJEPKATENIbHbIE JUHUM MO yueOHOMy mpeamery «Dusnkay (6a30BbIil ypOBEHb)
denepanpHON 00pa3oBaTENBFHON MPOrpaMMBI CpETHEr0 00IIero o0pa3oBaHys, YTBEpKICHHON NMPHUKa30M MUHHCTEpCTBA
npocsemmennst Poccuiickoit @enepammu ot 18 mas 2023 r. N 371 (B pemaxkumu Ilpukaza Munnpocsemennst Poccnn
ot 9 okTs10ps 2024 . N 704).

4 TIpodeccHOHANBHO OpPHEHTHPOBAHHOE COJEPKAHUE MOXKET OBITh PACHPENETIEH0 MO pasaeiam  (Temam)
WJIN CKOHLIEHTPUPOBAHO B pazzene [IpukiaaHoit Momyib.




2.2. TemaTH4yeckuii IUIaH M coJep:kaHue y4eOHOro npeamera «Ouznkan

Coaep:kanue yueOHOro MaTepuajia (OCHOBHOE H Obnem ®opmupyembie o01He
HaumeHnoBanue pa3jesioB U TeM npodeccuonaaLHO OPHEHTHPOBAHHOE), 1a00PATOPHbIE U qacos | M npogeccHOHAIbHbIE
NPaKTUYeCKHe 3aHATHUSA, TPUKJIATHONH MOAYJ/Ib (IPU HAJIUYNH) KOMIIeTEHI[UH
1 2 3 4
Pazgea 1. @Pu3duka u MeTOIbl HAYYHOI'0 O3HAHUS
Tema 1.1 Coaepxxanue yueOHOro MarepuaJa: 2
BBenenue ®usuka - Hayka O npupone. Hayuneie MeTOnbl IO3HAHWSA
OKpy»Xaroliero Mupa. Poib 3KcriepuMeHTa U TEOpUM B Ipoliecce
TO3HAHUS MPUPOJBI. DKCIEpUMEHT B (usuke. MoaenupoBanue
¢busznueckux sABIEHMM U mporeccoB. HayuHble TUMOTE3BI 1
®u3nyeckue 3aKOHBI M TEOpUH. [paHUIBI TPUMEHUMOCTH OK 03
¢usnueckux 3akoHOB. [lpuHuun cootBeTcTBUs. Ponb u mecTo OK 05
¢u3uky B (OpMHUPOBAHUN COBPEMEHHOI Hay4YHOW KapTHHBI MHUDA,
B IPAKTHUYECKOMN JNEATEIbHOCTH JIFOACH
CamocTtosrenbHas paboTa 00yJaromuXcs: OJIy4YUTh TPOU3BOIHBIE 1
equHuIsl B cucreme CH.
Paszngen 2. MexaHuKa 25
Tema 2.1 Conep:xanue y4yeOHOIro MaTepuaJa:
Kunematuka Mexanuueckoe JBHKEHHE. (OTHOCUTENBHOCTh MEXAHUYECKOTO
nBwxkenus. Cucrema orcuera. Tpaektopus. Ilepemenienue, OK 01
CKOPOCTH (CpeaHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHUE OK 02
MaTepUAIbHOH TOUKH, MX NPOEKIUH HA OCH CHCTEMBI KOOP/MHAT. OK 04
CrnoxeHue nepeMenieHui 1 CloKeHUe ckopocteil. PaBHoMepHOe u 4 OK 05
pPaBHOYCKOpPEHHOE  MpsMONuHEiiHoe  aBwkeHue.  ['paduku OK 07
3aBUCHUMOCTH  KOOpAMHAT, CKOPOCTH, YCKOpPEHHUs, MyTH U K 3.1
nepeMelleH!s] MaTepuanibHOM Touku OT BpeMmeHH. CBoOOJHOE
najeHue. YckopeHHe cBOOOJHOro majaeHus. KpuonuHeiitHoe
JIBUKEHHE. J[BHDKEHHE MaTepHalbHOW TOYKH 1O OKPY)KHOCTH C

® OGpa3oBaTenbHas OpraHU3aIys BIPABE CAMOCTOSTENBHO ONPEIENATH MOCIEN0BATENFHOCTh H3YIEH)s PA3IeIOB H TEM, BXOANIMX B HHUX, a TAKKE MEPEPACIIPENETIATH KOTHIECTBO
4acoB JUISI OCBOGHHUS OOYyJaloNIMMUCS y4eOHOTOo Marepuana, ¢ YYeTOM JIOTHKH ()OPMHPOBAHUS IIPEAMETHBIX pPE3yAbTAaTOB, OOUIMX W NPO(PECCHOHATHHBIX KOMIIETEHIUH,
MEXIPEIMETHBIX CBSI3€H C IPYrMMH JTUCIUILITMHAMH 0011e00pa30BaTeIbHOIO U 00IIEeTTpOodecCHOHaIbHOr0 NMKIOB yaeoHoro miana OIT CIIO.




MOCTOSSHHOM IO MOJYJIK CKOpPOCTBIO. YTIJIOBass CKOPOCT,
nuHeWHas  ckopocTh. I[lepmox w  wactota  oOpamieHws.
LenTpocTtpemuTenbHoe ycKOpeHHUE. TEeXHUYECKUE YCTpOWCTBA U
MPaKTUYECKOE TMPUMEHEHHE: CHUIOMETp, IBUKEHHUE CHAapsIOB,
HEMHbIE U peMEHHBIC TTepeaaun™

HpaKTI/I‘IeCKOC 3aHATHE

IIpakTnueckoe 3ansTue Nel KunemaTtuka

CamocrosTensHas paboTa 00yJaronuxcs: MOBTOPEHUE, 3a/1a4H,
3aM0JHUTh CPABHUTENIbHYIO TaOINILY NPSIMOIMHENHBIX ABM)KEHU.

Tema 2.2
JAnnamuka

Conep:xanue y4yeOHOro MaTepuaJa:

[IpuHnnn otHocurensHOCTH ['ammies. IlepBeiii 3akoH HproToHA.
HNueprumansable cucteMbl oTcyeta. Macca tena. Cuna. [Ipunimn
cynepno3uiuu cwi. Bropoi 3akoH HprOTOHA JUisi MarepuaibHOU
TOYKM B mHepuuanbHOU cucrteme otcyera (MCO). Tpermii 3akoH
Hprorona misi  maTepuanbHBIX TOYEK. 3aKOH BCEMHUPHOTO
tarotenus. Cuna Tsbkectu. [lepBas kocMuueckas ckopocth. Cuia
ynpyroctu. 3akoH ['yka. Bec tena. Tpenue. Buasr Tpenus (mokos,
ckonbxeHusi, kaueHus). Cuma tpenus. Cyxoe tpenue. Cuna
TPEHMsI CKOJIbXKEHUS U cuiia TpeHus nokos. Koadduiuuent tpenus.
Cuita cONpOTHUBIICHMS IPU JIBU)KEHUU TeJla B KUIKOCTU WJIM Tase.
[loctynarensHoe ¥ BpamiateabHOE  JBUXKEHHE  aOCOJIIOTHO
TBEPAOTO Tejla. MOMEHT CHJbl OTHOCUTEIBHO OCH BpaIICHUS.
[lnevo cunbl. YcnoBus paBHOBecust TBepaoro tena B HCO.
TexHuueckue yCTpOMCTBA UM NIPAKTUYECKOE  MPUMEHEHHE:
MOAIIUITHUKY, IBIYKEHUE UCKYCCTBEHHBIX CITYyTHUKOB™

JlaGopaTopHble 3aHATHSA

Jlaboparopnas pabora Nel. MccnenoBanue ycrnoBU paBHOBECHS
TBEPJOTO TEJA, UMEIOIIETO OCh BPAIlIEHUs

CaMocTosTenbHAs pa60Ta o6yqaronmxc;1: y‘le6HI/IK, 3aga4u.
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Tema 2.3 Conepxxanue yueOHOro MaTepuaJa:
3aKoHBI COXpaHEeHUS] B MeXaHHMKe Mexannueckasi paboTa M MOIIHOCTh. KuHeTHdeckas SHEprus.
[loTreHumanpHas »sHeprus. 3aKOH COXpPaHEHMsS] MEXaHUYECKOU
sHeprun. PaboTa CHIIBI TSDKECTH W CHIIBI ynpyrocTu. [lpumenenune
3aKOHOB COXpaHeHHs. lcnosib30BaHME 3aKOHOB MEXAaHUKH IS
OOBSICHEHUS JIBWKEHHS HEOECHBIX TeJl MW Uil pa3BUTHUSA
KOCMHYECKUX HCCIIEA0BaHUN, TpaHUIbI IPUMEHUMOCTH
KJIJacCMYeCKON MexaHuku. Mmmyrnbc MarepuaibHOM TOukM (Tena),
CUCTEMBl MaTEpUalbHBIX TOYEK. VIMITylIbC CHIBI M W3MEHEHHUE
HMMITyJIbCa TeNa. 3aKoH coxpaHeHus nmmynbca B MCO. PeaktuBHOE
nBmwxkenue. Paborta cumiupl. MomHocTh cuiibl. KuHeTHueckas
SHEPTHsi MaTepuaabHOM TOYKKM. Teopema 00 W3MEHEHUH
KUHETUYECKOU SHEPTUM. [ToreHumanbHas SHEPTHUSL.
[loTennmanpHas sHeprus ynpyro aehopMHpPOBAHHON TMPYKUHBI.
[loTennmanpHast BSHeprus Tena BOMU3M TOBEPXHOCTH 3E€MJIH.
[loTeHnmanpHple W HEMOTEHIMANbHBIE CHIbL. CBsI3b pabOTHI
HEMOTEHUNAJIBHBIX CHUJ C U3MEHEHHUEM MEXaHUYECKON HHEPruu
CUCTEMBbI Te€J. 3aKOH COXpPAaHEHHUS MEXAaHWYECKOW HHEPTHHu.
Yupyrue u Heynpyrue CTOJIKHOBEHHS ™

IIpakTnyeckoe 3aHsAiTHE

[Ipaktnueckoe 3amsatue Ne2. Ompenenenue KoddduimeHTta
WKECTKOCTH MPY>KUHBI

JlaGopaTopHble 3aHATHSA

JlaboparopHas pabota Ne2. MccnenoBanue cBsi3u pabOThI CHUIIBI C
U3MEHEHHEM MEXaHUYEeCKOW SHEpruu Tela Ha Ipumepe
paCTSHKEHUS PE3UHOBOTO KIyTa

CamocrosTensHas pa60Ta 06yqafonmxca: y‘le6HI/IK, 3aJa4u

Pa3nes 3. MoaekyasipHasi pu3nka ¥ TepMOAHHAMHUKA

22
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Tema 3.1
OCHOBBI MOJIEKYJISIPHO-KHUHETHYECKOI
Teopuu

Coaep:kanue yueOHOro MaTepuaJa:

OcCHOBHBIE T0JIO)KEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOpUU U UX
OTBITHOE OOOCHOBaHWe. bpoyHOBckoe nBmkeHue. Juddysus.
XapakTtep JBWXEHMS W B3aUMOJECHCTBHS YACTHI[ BEUIECTBA.
Mopnenn CcTpoeHMsI Tra3oB, JKUIKOCTEM M TBEpAbIX Tel U
00BsICHEHHE CBOMCTB BEIlECTBA HA OCHOBE 3THX Mojeneil. Macca u
pasmepsl  mojekyna. KonumuectBo — BemectBa.  IloctosiHHas
ABorajnpo. TeroBoe paBHOBecue. Temreparypa U ee U3MepeHue.
[lIkama Temneparyp Llenbcus. Moaenp wuaeambHOro rasa.
OcHOBHOE  ypaBHEHHE  MOJEKYISIPHO-KMHETUYECKOW  TEOpHUH
HJeanbHOTO Traza. AOCOJIOTHAsI TeMIlepaTypa Kak Mepa CpeaHein
KMHETUYECKOM HEepPIruu TEIJI0BOTO ABM)KEHMs yacTull rasza. [llkana
temniepatyp  KeneBuHa.  ['a3oBble  3akoHBL.  YpaBHEHUE
MenneneeBa-Knaneiipona. 3akoH [laneToHa. HM3ompoueccsl B
WJealbHOM Tra3e ¢ TOCTOSHHBIM KOJMYECTBOM  BEIECTBA.
I'padmyeckoe mpezcraBiieHne W30MPOLIECCOB: U30TEpPMa, U30X0pa,
n3o0apa. Texunueckue ycTporcTBa U MPAKTUUECKOE MPUMEHEHHUE:
TepMoOMeTp, bapomeTp™

CamocTosTenbHas pabota oOydyaronmxcs: yueOHHK, 3aJauu.

JlaGopaTopHble 3aHATHSA

JlaGopaTtopnast pabora Ne3. M3yueHue 0JHOTO M3 U30IIPOIIECCOB

Tema 3.2
OCHOBBI TEPMOJAMHAMHUKHA

Conep:xanue y4yeOHOIro MaTepuaJa:

Buytpennsis sueprus. Pabora u Termonepenada. KomuuectBo
TEIUIOTHL. YpaBHEHHE TeruioBoro Oamanca. llepBoe Hauano
TepMOJIUHAMHUKU. AjuabaTHbIA  mpomecc. Bropoe  Hawano
tepmonuHamuku. Temmoswsie  nurarenu. KIIJ[  temmosoro
nsurarens. OxpaHa mnpupoasl. TepMoAMHAMHMYECKAss CHUCTEMA.
BuyTpeHHss >Heprus TEpMOIAMHAMUYECKON CHUCTEMBI U CIIOCOOBI
ee u3MeHeHus. KonnyecTBo TernoTsl W pabota. BHyTpeHHss
SHEPrusi OJHOATOMHOIO HACAbHOIrO ra3a. Buael Tensonepenauu:
TEIJIONPOBOJHOCTb, KOHBEKIIHUA, U3ITyYEHUE. VY nenbHas
TEIJIOEMKOCTh ~ BEIIECTBA. KonuyectBo ~ Temnotel  mpu
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teronepenaue. I[lonstue o6 anmabatHom npouecce. I[lepBriii
3aKOH  TepMoAMHaMHKH.  [IpumeHeHune  mepBoro  3akoHa
TEPMOJMHAMHMKHU K H3ompoueccaMm. I'paduueckas MHTEpHpeTaLus
paboTel raza. Bropoil 3akoH TepmoauHamuku. HeoGpatumocTtb
poueccoB B npupoie. Temnoeie MamnHbl. [[puHIMIIBI AEHCTBUS
TEINIOBbIX MamuH. [IpeoOpazoBaHus SHEpPruM B  TEIUIOBBIX
MamHax. Kosdduiment mone3Horo  JIEHCTBUS — TEIUIOBOM
Mamusbl. [{ukn KapHo u ero koagpGuIueHT none3Horo AecTBusl.
DKoJIoTHYeCKHe MpoOJIeMbl  TEIUIOPHEPreTHKU. TexXHUueckue
ycTpoiicTBa M NPaKTHUYECKO€  MPHUMEHEHHE:  JBUTaTelb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOJMIbHHUK, KOHIUIMOHEP™

CamocrosTenpHas paboTa 00yJaronmxcs y4eOHHK, 3a1a91

Tema 3.3

AFpeFaTHble COCTOSIHUA BelIeCrBa "
¢a3oBble
nepexojasbl

Conep:xanue y4yeOHOro MaTepuaJa:

[TapooOpazoBanne u KoHzaeHcanus. lcnapeHue U KumeHHe.
AOcomoTHasT U OTHOCUTENbHAas  BJIQXKHOCTh  BO3yXa.
Haceimmennsiit map.  YnaenpHas TemuioTa MapooOpa3oBaHUSL
3aBUCHUMOCTh TEMIIEpPAaTyphbl KUIEHUs OT JaBJleHUS. TBepIoe TeNo.
Kpucrannmaeckue u amopdubie Tena. AHH30TPOIHUS CBOMCTB
kpuctayuioB. JKuakue kpuctaiwisl. COBpeMEHHbIE MaTepHAIBL.
[InaBnenue W KpucTayu3auus. YJelbHas TEIJIOTa IUIABJICHHUS.
CyOmmmarusi. YpaBHEHHE TEIJIOBOTo OanaHca™

IIpakTnyeckoe 3ansiTHE

[IpakTuueckoe 3anstue No3. OCHOBBI TEPMOIMHAMUKU

CamocrosTenbHas pa60Ta 06yqalonmx051: y‘le6HI/IK, BbBIPpACTUTDH
JA0Ma KpuUCTAJI COJIM MW OIIMCaThb IPOHCCC KPUCTAJIM3alluu.
IToaroToBka k 3a4CTy N0 pasgciry ((MOHGKYHSIpHaH (I)I/ISI/IKa n
OCHOBBI TCPMO JIMHAMUKH

Pasnen 4. DiekTpoamnamMmuka

11
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Tema 4.1
DJIEeKTPOCTATHKA

Coaepikanue yueOHOro MaTepuaJa:

OnekTpuzaiusi  Tel.  DieKkTpuueckuit  3apsn.  JlBa  Buaa
OJICKTPHUYCCKUX 3apsAa0B. HpOBOIIHI/IKI/I, JUBJICKTPUKHA n
HOJIYTIPOBOJIHUKU. 3aKOH COXPAaHEHMs JIIEKTPUUECKOIO 3apsja.
Bzaumopneiicteue  3apsoB.  3akoH — Kymona.  Toueunslit
ANEKTpUYECKUil 3apsia. Dnekrpuueckoe noJie. HampskeHHOCTH
JNEKTPUYECKOTO TOJIA. [IpuHIUMIT Cynepno3uiMy AIEKTPUYECKUX
noJsiel. JInHuM HanpsKeHHOCTH 3JeKTpuyeckoro nosis. Pabora cuin
anekTpoctaruyeckoro mnoiid. [loTenuman. Pa3HoCTh MOTEHIMANOB.
HpOBO)IHI/IKI/I U JUOJICKTPUKU B JJICKTPOCTATHUYCCKOM  IIOJIC.
JusnexTpuueckas MIPOHUIIAEMOCTb. ONEKTPOEMKOCTb.
KonneHncarop. DneKTpoeMKOCTh TUIOCKOTO KOHJEHCATOPA. DHEPrus
3apsOKEHHOTO KOHJIeHcaTopa™

HpaKTI/I‘IeCKOC 3aHATHE

ITpakTnueckoe 3anstue Ne4. KonneHncaropsl

CamocrosTenbHas paboTa 00yJaronuxcs: yaeOHUK, H300pa3uTh
rpaduvecKy KapTUHBI AJIEKTPUUYECKHX TTOJICH Pa3IMUHBIX CUCTEM
3apsi/ioB.

Tema 4.2
ITocTOAHHBIH 3JTeKTPUYECKHUI TOK.
Toxku B pa3IMYHBIX cpeaax

Conep:xanue y4yeOHOIro MaTepuaJa:

DNEeKTpUUECKUNH TOK. YCIOBHUS CYIIECTBOBAHMS 3JICKTPUUECKOTO
toka. HMcrounmku Toka. Cunma Toka. IlOCTOSIHHBIM  TOK.
Hanpsoxenune. 3akon Oma s ydacTka IENU. DJIEKTPUUECKOE
COTPOTHBIICHHUE. VY nenpHOE COTIPOTHUBIICHHE BEIIECTBA.
[locnenoBarenpHOE, MapaieNbHOE, CMEIIAHHOE COEAUHEHUE
npoBOAHMKOB. Pabora snekTpuuyeckoro Ttoka. 3akoH JIxoysms-
Jlenua. MOIHOCTD 3JE€KTPUUYECKOTO TOKA. DJIEKTPOABIKYILAS CUila
U BHYTPEHHEE COINPOTUBJICHUE HUCTOYHUKA TOKa. 3akoH Owma s
MOJIHOM (3aMKHYTOM) anekTpudeckoii nenu. Kopotkoe 3aMbikaHue.
DNEeKTpOHHAs MPOBOJMMOCTb TBEPABIX METAIOB. 3aBUCUMOCTh
CONIPOTHUBIICHUS] METAJUIOB OT TemmepaTrypbl. CBEpXIIPOBOAUMOCTb.
DNeKTpuyecKuii TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX IYYKOB.
[MonynpoBoanuku. CoOCTBEHHass W TNpPUMECHas MPOBOAMMOCTH

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

42




10JIynIpoBOIHUKOB. CBolicTBa p-N-niepexoa. [lomynpoBoaHUKOBBIE
npuOOpsl. DIEKTpUYECKHd TOK B pacTBOpax M paciuiaBax
NIEKTPOJIUTOB. DJIEKTPOJUTUYECKAST AUCCOLHMAIMS. JIEKTPOJIU3.
DONeKTpUYeckuii  TOK B rasax. CaMocTosITeIbHBI U
HECcaMOCTOSITENIbHBIN pa3psa. Monnus. [lnazma*

| cemecTp:

MaKCHMAaJIbHasl HArpPy3Ka:

Oobs3aTesibHasi HATPy3Ka:

Jlexkuun:

JJabopaTopHbIe 3aHATHUS:

NMPAKTUYICCKUEC 3aHATHUA

CamocrosiTesibHasi padoTa

Tema 4.3
MarauTtHoe nmoJjie. JJIeKTPOMATHUTHAS
HHIYKIHUS.

Conep:xanue y4eOHOro MaTepuaJa:

IlocrostHHBIE MarHuThl. B3amMopelicTBHE IOCTOSHHBIX MarHHUTOB.
MaruuTtHoe mone. Bekrop wmarHuTHOW wuHAYKIUU. [lpuHnmn
CYNEPHO3UIIMA MAarHUTHBIX ToJiel. JIMHUKM MarHUTHOW WHIYKIIUU.
Kaptuna nuHMHA MarHUTHOM MHAYKIMKM TOJISI  MOCTOSHHBIX
MarHuToB. MarHuTHOE 10JIe TPOBOAHUKA C TOKOM. KapThHa nuHuUiA
MHIYKIIMM MAarHUTHOTO TMOJsl JJIMHHOTO MPSIMOTO MPOBOJHHMKA M
3aMKHYTOTO KOJIBLIEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM. OIBIT
Opcrena. B3aumoielicTBue mMpoBOAHUKOB ¢ TokoM. Cuita Amriepa,
ee Mmoaynp u Hampasienwe. Cuna Jlopenua, ee Moayiab H
HarnpapjieHue. [[BH>KeHuEe 3apsyKEHHOW YacTHUIbl B OJHOPOHOM
MarHMTHOM hoJie. PabGora  cuibl Jlopenna. SIBnenue
JJEKTPOMAarHUTHOW HMHIOYKIUU. [lOoTOK BekTOpa MarHUTHOM
WHAYKIUU.  OJEKTPOJABIXKYIIAs  CWJIa  UHAYKIUU.  3aKOH
anekTpomMarHuTHOU mHAykimu dapanes. BuxpeBoe snexkTpuieckoe

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
IIK 3.1
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nosie. ODJEKTPOJBIKYIAsl CHJIa HWHAYKIMM B  IPOBOJIHUKE,
JBH)KYIIEMCSI TTOCTYNATEIbHO B OJAHOPOJHOM MArHUTHOM IIOJIE.
IIpaBuno Jlenuna. WHAYKTUBHOCTH. SIBI€HME CAMOWHIYKUHH.
DNEKTPOABMKYIAs CHJIAa CAMOWHAYKIIMH. DHEPrusi MarHUTHOTO
MOJISI KATYIIKH C TOKOM. DJIEKTPOMAarHUTHOE 1moJjie™

HpaKTI/I‘IECKOC 3aHATHE

[Tpaktuueckoe 3anstue NeS. Cuta Amnepa, cuia Jlopenia

JlabopaTropHbie 3aHATHUS

Jlabopatopuast  pabora Ned.  HccnemoBanue — JCHCTBUSA
IMOCTOSITHHOI'O MariuTa Ha paMKy ¢ TOKOM

JlabGopaTopHas pabora No5. Nzyuenue SIBJICHHS
AJIEKTPOMArHUTHON MHIYKITUU

CamocrosTensHas paboTa 00yJarouxcs: MOBTOPEHUE, 3a1a9n

Pazgen 5. Kosie0anus u BOJIHBI

20

Tema 5.1 Mexannueckue
U YJIEKTPOMATHUTHbIE KOJIeOaHUSA

Conep:xxanue ydyeOHOro marepuaJa:

KoneobarensHast cucrema. CBOOOIHBIE MEXaHUYECKHE KOJIEOAHUS.
lNapmonnueckue konebanus. [lepuon, yacrora, ammutyaa u ¢asza
kosiebanuii. IIpykuHHBIN MasTHUK. MaTeMaTHYeCKUid MasTHHK.
VYpaBHeHue rapMoHudeckux kosieOanuil. [IpeBpaienue sHepruu
npu rapMoHuyeckux KoseOaHusx. KomnebarenbHbIi  KOHTYP.
CBOOOJIHBIE  AJNIEKTPOMArHUTHBIE KOJIEOAHUS B  HJICATBHOM
K0J1e0aTeIbHOM KOHType. AHAJIOTHUS MEXAY MEXaHHUUYECKUMH U
ANeKTpoMarHuTHeIMU KoseOaHusimu. Dopmyna Tomcona. 3akoH
COXpAaHEHHUS OJHEPrHMH B HJCATHHOM KOJeOaTeIbHOM KOHTYpE.
[IpencraBnenne o 3aryxarouux KojeOaHUsAX. BbIHYyXIeHHBIC
MEXaHUYECKUE KoJeOaHusl. Pe3onanc. Boinyxaennoie
ANIEKTPOMArHUTHBIE KoJIeOaHUsl. [TepemeHHBI TOK.
CuHycOUJANbHBIN TepeMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUIMTYIHOE U JCUCTBYIOIEe 3HAYCHHE CHIIBI TOKA H
HanpsokeHus.  Tpancopmarop. [lpousBoacTtBo, mepemada u
NOTpeOJIeHUE AIIEKTPUIECKON SHEPTUU. DKOJIOTUYECKUE PUCKH TPU

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 3.1
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IIPOU3BOJCTBE DJIEKTPUUYECKOM dHeprun. KyibTypa HCobp30BaHus
AJIEKTPOIHEPIUH B MOBCEAHEBHOM KU3HU*

JlabopaTopHbie 3aHATHUS

JlaboparopHas padota Ne6. MccinenoBanue mepeMeHHOTO TOKa B
[ENH U3 MOCIIeIOBATEIHHO COSTMHEHHBIX KOHICHCATOPA,
KaTyIIKU U peE3UCTOpa

Tema 5.2 Mexanuueckue
U JIEKTPOMATHUTHbIE BOJHBI

Conep:xxanue y4yeOHOro MaTepuaJa:

MexaHnudeckue BOJIHBI, YCIOBUS pacupocTpanenus. [lepuo.
CKOpOCTh pacmpoCTpaHEHUs W JIMHA BOJHBEL. [lomepeunsie u
MPOI0JIBHBIC BOJTHBI. HNuTtepdepenmus u nudpakims
MEXaHHYEeCKUX BOJIH. 3BYK. CKOpOCTh 3ByKa. ['pOMKOCTBH 3BYyKa.
Bricora Tona. TemOp 3ByKa. DJI€KTPOMarHUTHBIE BOJIHBI. Y CIIOBUS
W3IIy4eHUsl DJEKTPOMAarHUTHBIX BOJIH. B3auMHas opueHTanus
BekTopoB E, B, v B amekrtpomarnutHod BojHe. CBolcTBa
ANIEKTPOMArHUTHBIX BOJIH: OTpaXkKeHUe, peoMIICHHE,
HoJIApU3alus, mudpakius, uHTepPepeHIHs. CkopocTh
ANEKTpOMArHuTHeIX BOJH. [llkama 3IEKTPOMArHUTHBIX BOJIH.
[IpumeHeHre 5>IEKTPOMArHUTHBIX BOJIH B TEXHUKE U  OBITY.
[lpuHnunel  paguocBsizu U TeleBUAEHUsA.  Paguonoxarus.
DNEKTPOMarHUTHOE 3arps3HEHNE OKPYKaoIIen cpeapr™

IlpakTH4eckoe 3aHsATHE

[IpakTuueckoe 3anstue Ne6. MI3mepenure JIMHbI CBETOBOM BOJIHBI €
MOMOIIBIO JU(PPAKIIMOHHON PEIIETKH

CamocTosaTrenbHas paboTa 00yJarouxcs: MOAr0OTOBKA K 3a4eTy IO
pazneny «KoneGaHust 1 BOJTHBDY

Tema 5.3

Conep:xaHue y4eOHOT0 MaTepUaJa:
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Onruka

l'eomerpuueckas ontuka. IIpsmMonuHENHOE pacnpoCTpaHEHUE
cBeTa B OJHOpoAHOW cpene. Jlyd cera. ToudeyHbli HMCTOYHUK
ceera. OTpaxkeHue cBeTa. 3aKOHBI OTpaxkeHus cBeta. [locTpoenue
M300paKeHH B TUIOCKOM 3epkane. [Ipemomiienune cBeta. 3aKOHBI
NpeTOMIICHUSI CBeTa. AOCOJIOTHBIA IMOKa3aTeNlb IPETOMIICHHUS.
[lonHoe BHyTpeHHee oTpakeHue. lIpenenpHbBI yron mOJHOTO
BHyTpeHHero oTpaxeHus. [lucnepcusi cBera. ClOXHBIA COCTaB
oemoro cBera. llBer. CoOuparomue ¥ pacceMBAIONINE JUH3HI.
Tonkas nuH3a. POKYCHOE PACCTOSHHUE U ONTHYECKAs] CHJIAa TOHKOMN
muH3bl.  [locTpoeHne  wm3o0pakeHHMH B COOMpamImKUX U
paccenBaonux JHH3aX. POpMysa TOHKOW JMH3BL. Y BEIUYEHUE,
naBaeMoe JuH30M. Ilpenensl NPUMEHMMOCTH T'€OMETPHUYECKOU
ontuku. BonmHoBast ontuka. MuaTepdepenuus csera. KorepentHsie
WMCTOYHUKHU. YCJIOBHS HAONIOAEHNUS MAaKCUMyMOB U MHUHMMYMOB B
MHTEPPEPEHIIMOHHON KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX
ucTouHNKOB. Jludpakmus ceera. JludpaxkiuoHHas perieTka.
VYcnoBue HaOMOAEHUS TJIaBHBIX MAaKCUMyMOB TIpU MaJeHUU
MOHOXPOMAaTHYECKOTO CBeTa Ha JUPPAKIHOHHYIO PEUIETKY.
[Tonsipuzanus ceera™

IIpakTnyeckoe 3aHsAiTHE

[IpakTrueckoe 3anstue Ne7. Onruka 2
JlaGopaTopHble 3aHATUA
JlaGopaTtopnas pabora Ne7. OnpeneneHue nokazaress
IPETOMIICHUS CTEeKIIa 4
JlaGopaTtopnas pabora Ne8. VccienoBanue cBOHCTB
n300paKeHHI B IMH3aX
CamocTosTenbHas pabota oOy4yaronmxcs: y4eOHUK, 3a/1a4u 2
Pa3nes 6. OCHOBBI ClIENMAJILHOM TEOPHH OTHOCHTEIbHOCTH 4
Tema 6.1 Coaepikanue yueOHOro MaTepuaJa: OK 01
OCHOBBI TEOPHUH OTHOCHTEILHOCTH I'panuipl MPUMEHUMOCTH KIIACCUYECKOM MexaHuku. IlocTynaTsl 2 OK 02
CHeMaNbHON TEOpUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTh MOJYJIS OK 04
CKOpPOCTM CBeTa B BaKyyme, MPUHIMUI OTHOCHTEIBbHOCTH OK 05
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OiHiTeHa. OTHOCUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHUE
BPEMCHU n COKpalCHue JJINHBI. 3H€pFI/IH u HUMITYJIbC
PeNATUBUCTCKON YacTHUIlbl. CBS3b MAacChl C 3HEPTUEH U UMITYJIbCOM
PEISATUBUCTCKOM YaCTUIIbI. DHEPTUsl IOKOS CBOOOTHON YaCTHIIbI

CamocrosTenpHas padoTa 00y4Jaronuxcs: YIeOHUK, 3a1a4n

OK 07

Paspnen 7. KBanToBasi pusuka

16

Tema 7.1
DJieMeHThI KBAHTOBOM ONTUKH
CtpoeHue atoma

Coaep:xkanue yueOHOro MaTepuaJa:

@®oronsl. ®opmyna Ilnanka cBs3u HHepruum (OTOHA C €ro
yacToTOM. OHeprus u wumnyiasc (¢oToHa. OTKpbITHE U
uccnenaopanue ¢orodrpdexra. Ombitel A.I'. CromeroBa. 3aKOHBI
dbotodddexra. VYpaBHenue OiuHmTENHHA IS PoTodddeKTa.
"Kpacnast rpanuna" ¢otosddekra. lapnenue csera. OnbiTsl [1.H.
JlebeneBa. XumMuueckoe AecTBUE cBeTa. TeXHUYECKUEe yCTPOUCTBA
U TpaKTUYECKOe MpUMEHEHHE: (OTOAIEMEHT, (POTOIATUHK,
CoJTHeUHas Oatapesi, CBETOIUO]T

Mogens atoma Tomcona. Ombitel Pesepdopaa mo paccesHuto -
yactul. [lmanerapnas wMogens aroma. Iloctynater  Bopa.
Nznyuenue u nornomienre GOTOHOB MPH MEPEX0ie aToMa C OJHOTO
YpOBHS 3Hepruv Ha Apyrod. Buawl cnexktpoB. CnekTp ypoBHEH
SHEpPruu aroma BoAopoaa. BonHoBble cBoiicTBa yacTull. BosHel ae
bpoitniss.  KoprnyckynsipHo-BoJiHOBOM ayanu3M. CHOHTaHHOE U
BBIHYXJIEHHOE u3iydyeHue. [{udpakius 31eKTpOHOB B KpUCTaLIax.
YCeTpoicTBO M MpUHIKIT pabOTHI Jiazepa. TexHuyeckue ycTpoiicTBa
U MpPaKTUYECKOE  MPHUMEHEHHE:  CHEKTpajbHBIA  aHaIu3
(cmexTpockomn), J1a3ep, KBAHTOBBIA KOMITBIOTEP

JlaGopaTopHble 3aHATHSA

JlaGopatopHas pabota Ne9. OnpeneneHnue JUIMHbI CBETOBOW BOJIHbI
C MOMOLIBIO TU(PPAKIUOHHON peIeTKH.

JlaboparopHas pabora NelO. HabmiogeHwe CIIIOMIHOTO U
JUHEWYaTOro CIEeKTPOB.

JlaGopatopHas pabota Nell. U3yuenue siBnenus ¢porosrpdexra.
JlaGopatopHass pabGota Nel2. M3yueHue TpeKoB 3apsyKEHHBIX

OK 01
OK 02
OK 04
OK 05
OK 07
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YacTHI] 110 TOTOBBIM (oTorpadusm.

Tema 7.2
ATOMHOE S1APO

Coaep:kanue yueOHOro MaTepuaJa:

OKCIIEpUMEHTBI, JIOKA3bIBAIOUIME CJIO)KHOCTh CTPOEHUS A1pa.
OtkpeiTHe  pamguoaktuBHOCTH.  OmbiTel  Pesepdopma 1o
OTIPEICNIEHUIO0 COCTaBa PaJUOAKTHUBHOrO Hu3iydeHus. CBolicTBa
anbda-, 6eTa-, raMMa-u3JIydeHus. BiausHue pagroakTUBHOCTH Ha
KUBbIe opraHu3Mbl. OTKpBITHE TIPOTOHA M HeWTpoHa. HykmoHHas
Mojienb sapa [eizenOepra-MiBanenko. 3apsin siapa. MaccoBoe
yucno  anapa. Mzorombl.  Anbga-pacnaa.  ONEKTPOHHBIA U
MTO3UTPOHHBIN Oera-pacmaj. lNamma-uznyuenne. 3aKkoH
PaAMOaKTUBHOIO pacrajga. OJHEprusi CBA3M HYKJIOHOB B sIJIpe.
SAnepurie cunel. Jlegekt macce siapa. Anepueie peakunn. Jlenenue
U cuHTe3 saep. SAnepHblid peakTtop. TepMosinepHBIA CHHTES.
[Tpo6meMbl U IEPCHIEKTUBBI AIEPHON IHEPTETUKUA. DKOJIOTHICCKUE
acCmeKkThl  SACPHOM  HDHEPreTHKU.  DJEMEHTapHbIE  YaCTHUIBL
OTkpbITHE TO3UTPOHA. MeToabl HAONIONEHUST M PETrUcTpaluu
JJIeMEHTapHbIX 4YacTull. DyHJaMEHTalbHbIE B3aUMOJICHCTBUSL.
EnunctBo usnyeckoil KapTUHBI MUpa

IIpakTnyeckoe 3ansiTue

[IpakTuueckoe 3anstue Ne8. [ToBropenue

CamocTrosrenbHas pabota oOyyaroumxcs: y4eOHUK, 3a/1a4u

Paspea 8. DiieMeHTBI ACTPOHOMMH H ACTPOPHU3HUKH

Tema 8.1
DJIeMeHThI ACTPOHOMMH
H aCTPOPU3UKH

Conepxxanue y4eOHOro MarepuaJa:

Otansl pa3zBuTUsA acTpoHoMud. [IpukiagHOe 1 MUPOBO33pPEHUYECKOE
3Ha4YeHHE acTpoHOMUM. Buj 3Be3aHor0 HeOa. Co3Be3nus, spKue
3BE3/IBl, INIAHETHI, UX BUAUMOE ABIKeHHe. CoJIHEYHAs CUCTeMa.
[Lmanersl 3eMHOM rpynmnsl. [Inanersi-rurantel. Maiblie Tena
Conneunoii cuctemsl. Connile, potocdepa u atmochepa.
Conneunas akTuBHOCTb. Mlcrounuk sHeprun CoJiHIA U 3BE3 /.
3Be3/1bl, UX OCHOBHBIE XapaKTepUCTUKU. JlnarpamMmma

OK 01
OK 02
OK 03
OK 05
OK 07
IIK 3.1
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"CrIeKTpaIbHBIN KJIACcC - CBETUMOCTH". 3B€3/1bI TJIaBHOU
MOCJIEZI0BATEIBHOCTU. 3aBUCUMOCTD '"'Macca - CBETUMOCTD' J171s1
3B€3/] IIABHOM MOCJIEI0BATEILHOCTU. BHYTpEHHEE CTpOEHUE 3BE3I.
CoBpeMeHHbIE NPECTABIECHUS O IPOUCXOKICHUH U IBOJIIOLUN
Connua u 3Be34. Jrtansl xku3HU 38e31. Muieunsiii I1yTe - Hama
lNanaktuka. CniupanbHast cTpykTypa ["anaktuku, pacnpeseneHue
3Be3], ra3a u nelid. Ilomoxkenne u nuxenne CosHia B
lNanaktuke. Tunsl ranaktuk. [1nockas u cepuueckas moacuCTEMBI
lNamaktukn. PagnoranakTuky n kBaszapel. YepHbIE IBIPHI B A/1pax
ranaktuk. Becenennas. Pacmmpenne Beenennoit. 3akon Xa606ma.
Pazberanue ranaktuk. Teopust bonbiioro B3peiBa. PennkroBoe
n3nydeHue. MacmradHas cTpykTypa BeeneHHO.

Mertaranaktuka. Heperenasie npo6eMbl aCTPOHOMHH

JlabopaTopHble 3aHATHUS

JlaGopatopnast pabota Nel3. HaOmtomeHuss HEBOOPYKEHHBIM
TJIa30M C WCIIOJIb30BAaHHEM KOMITBIOTEPHBIX MPHIOKEHUH st

OTIpE/ICIICHUs TIOJIOKEHUSI HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO 2
JaTy: OCHOBHbBIE co3Be3auss CEeBEpHOTrO MOJIyIIapusi U SpKUe
3BE31bI
IIpomMexxyTouHasi aTTecTamus (dK3aMeH) 30
Il cemecTp:
MaKCHMAaJIbHasi HArPy3Ka: 84
o0si3aTeIbHAsI HArPy3Ka: 44
Jlekuumn: 16
JIabopaTopHbIe padoThI: 20
IIpakTHyeckue 3aHATHA: 8
CamocrosiTesibHas padora: 10
IIpomMe:xkyTOUHASA aTTECTAIUA: 30
3a roa:
MAaKCHMAaJIbHAsl HATPY3Ka: 144
O0s3aTeqibHAsA Harpyska: 95
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Jlekuumn: 53

JlabopaTropHblie padoThI: 26

IIpakTnyeckue 3aHATHSA: 16

CamocrosiTesibHas padora: 19

IIpomexyTouHas atTrectanus B popme dk3amena — || cemectp: 30

*
Hpod}eccuonaﬂbno OopUueHmupoeaHHble d1eMenNbl
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3. YCJIOBUSA PEAJIMBALIIMA YYEBHOI'O IPEJIMETA

3.1. TpeGoBaHusi K MUHMMAJIBLHOMY MATEPHAJIbHO-TEXHHYECKOMY
odecneyeHHIo

B coorBerctBum ¢ tpedoBanusimu GI'OC COO k MarepuanbHO-TEXHUYECKOMY
oOecrieyeHuto y4eOHOro mpoiiecca 0a30Bbld YpOBEHb Kypca (U3MKM Ha YpOBHE
CpelHero o01ero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBUSAX KaOMHETa (PUBHKHU.

O6opynoBaHue yuyeOHOTO KaOUHETa!

- IOCaJI0YHBIE MECTA [0 KOJIMYECTBY O0OYHAIOIINXCS;

- paboudee MecTO IpenoaaBaTels;

- KOMIUTIEKT Y4eOHO-HAIISTHBIX TTOCOOMIA;

- KOMIUIEKT 2JIEKTPOHHBIX BUI€OMATEPUAJIOB;

- 3aJIaHus JJIs1 TPOBEPOUYHBIX padoT;

- IPO(PECCUOHATIBHO OPUEHTUPOBAHHBIC 3a1aHUS;

- MaTepuaibl HK3aMeHa.

Texuuueckue cpeacta 00ydeHHs:

- IEPCOHATBHBIN KOMITHIOTEP C JIMIIEH3MOHHBIM MTPOTPaMMHBIM 00€CIICUCHUEM;

- IPOEKTOP C HKPAHOM.

[TpumepHbIi IEpedeHb TEMOHCTPAIIMOHHOTO U 1a00paTOpHOro 000pYA0BaAHHUS:

1. udposast 1abopaTopus mo Gpusznke s IpenoaaBaTes;

2. rudposast 1abopaTopus mo Gusnke s 00ydaromerocs;

3. BEChl TEXHUYECKUE C PA3HOBECAMH;

4, KOMIUIEKT JJI TAOOPAaTOPHOTO MPAKTUKYMA 110 ONTHKE;

S. KOMIUIEKT JJI TaOOpaTOPHOTO MPAKTUKYMA [0 MEXAHUKE;

6. KOMIUIEKT JUIsl J1ab0paTOpHOrO0 MPAaKTUKyMa MO MOJEKYJISIpHON (u3nke
U TEPMOJAMHAMUKY;

7. KOMIUIEKT IS JJaDOpaTOPHOTO MPAaKTUKyMa IO  AJIEKTPUYECTBY
(c reneparopom);

8. KOMIUIEKT IS M3y4YEeHHUS BO30OHOBISIEMBIX MCTOYHHUKOB JSHEPTUU
(comHeuHOM, BETPOBOM JHEPruu, OHO-, MEXAaHWYECKOW M TEPMOIJIECKTPHUCCKOMN
SHEPIeTUKH );

Q. aMIiepMeTp J1a00paTOPHbIN;

10. BombTMETp TAOOPATOPHBIIA;

11. konopumeTp ¢ HAOOPOM KaJTOPUMETPUUYECKUX TEIT;

12.  TepmomeTp 1a00OpaTOPHBIN;

13. KOMIUIEKT IS  W3yYeHHS  OCHOB  MEXaHUKH,  ITHEBMATHKHU
¥ BO30OHOBIISIEMBIX HICTOYHUKOB SHEPTHH;

14. Gapomerp-aHepoOus,

15.  OJIOK MUTaHUA PETYIUPYEMBIii;

16. BeO-kaMepa Ha IMOJBM)KHOM INTATHBE;

17. Buaeokamepa Jjisi pabOThI C ONTUYECKUMH NpUOOpaMu;

18. reHepaTop 3BYyKOBOIA;

19. rurpometp (ICUXPOMETD);

20. Tpy3 HaOOpHBIN;

21. nuHAMOMETP JEMOHCTPAIMOHHBIN;



22.  KOMIUIEKT MOCY/IbI IEMOHCTPAIMOHHON C TPUHAIICIKHOCTSIMHU;

23. MaHOMETp KUJKOCTHOM IEMOHCTPAIIMOHHBIN;

24.  MeTp IEeMOHCTPAIIMOHHBIN;

25.  MUKPOCKOII J€MOHCTPAIlUOHHBIN;

26. Hacoc BaKyyMHbI KOMOBCKOTO;

27. CTOJIMK IIOJJbEMHBIN;

28. WTaTUB AEMOHCTPALMOHHBIA (PU3NUECKUI;

29.  DIEKTPOIUIUTKA;

30. HaOOp MEMOHCTPAIMOHHBIN M0 MEXaHUYECKUM SIBIICHUSIM;

31. Habop IEMOHCTPAIMOHHBIN IO JUHAMUKE BPAIIATEIIbHOTO JIBHKCHUS,

32. Habop JEMOHCTPAIMOHHBINA IT0 MEXAaHMYECKUM KOJICOAHMSIM;

33. HabOp NEMOHCTPAIIMOHHBIN BOJHOBBIX SIBJICHUI;

34. Benmepko apxumesa;

35. MasgTHUK MaKCBEJIa;

36. Habop Tea paBHOTO 00bEMA;

37. Habop Ten paBHOM MaccChl,

38.  mpubop A1 AEMOHCTpAIIMU aTMOC(HEPHOTO JIaBJICHHUS;

39. mpu3Ma, HaKJIOHSIOMIASICS C OTBECOM;

40. pbluar A€MOHCTPAIMOHHBIN;

41. cocynbl COOOIIAOIINECS;

42. crakaH OTJIMBHOMN JI€MOHCTPAIlMOHHBIN;

43. TpyOKa HBIOTOHA,

44,  map mackais;

45. Habop IEMOHCTPALMOHHBIA MO MOJEKYISPHONH (QU3NKE U TEIUIOBBIM
SBJICHUSM;

46. HabOp IEMOHCTPALIMOHHBIN 1O Ta30BBIM 3aKOHAM;

47. Habop KanmuuIspoOB;

48. TpyOKa IS IEMOHCTPAIIMN KOHBEKIIUH B )KUIKOCTH;

49. UMIMHIPHI CBUHIIOBHIE CO CTPYTOM;

50. map ¢ KOJBIOM;

51. BBICOKOBOJBTHBIM HCTOYHHK;

52. reHepatop BaH-Ie-rpaada,

53. no3umerp;

54.  KaMepTOHBI HAa PE30HAHCHBIX SIIUKAX;

55. KOMIUTEKT MpUOOPOB W MPUHAIJICKHOCTEH M IEMOHCTPAIUA CBOWCTB
AIEKTPOMArHUTHBIX BOJIH;

56. komruiekT TpHOOPOB JUIsI W3YYCHUS TPUHIWAIOB  PaaUONPHEMa
U pajuonepeiayu;

57.  KOMIUIEKT IPOBO/IOB;

58. MarHuT AYrooOpa3HbIii;

59. Mar’HuT MOJIOCOBOM JIEMOHCTPAIIMOHHBIN;

60. wMamuHa 35IeKTpodopHAas;

61. MaATHHK JIEKTPOCTATHYCCKHIA;

62. Habop MO M3yYEHUIO MATHUTHOTO TOJIS 3EMIIH;
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63. HabOp JAEMOHCTPAIMOHHBIN IO MArHUTHOMY TOJIIO KOJBIEBBIX TOKOB;

64. Habop JEMOHCTPALMOHHBIN M0 MOJYIPOBOIHUKAM;

65. Habop AEMOHCTPALMOHHBIN 10 IOCTOSHHOMY TOKY;

66. HaOOp JEMOHCTPAIMOHHBIN MO IEKTPUUECKOMY TOKY B BaKyyME;

67. Habop JEMOHCTPALMOHHBIN MO JIEKTPOAUHAMUKE;

68. Habop [t IEMOHCTPALIMU MATHUTHBIX MOJIEH;

69. nHabop /I AEMOHCTPAIMH ICKTPUUSCKUX MOJIEH;

70.  TpancpopMarop y4eOHBIN;

71. mamouka CTCKJISHHAS;

72. mamodka 300HHUTOBAS;

73. npubop yneHIa;

74.  cTpenku MarHUTHBIC HA MITATHBAX;

75.  CyJITaH 3JEeKTPOCTATUUECKU;

76. IITaTUBBI U30JIUPYIOIIHE;

/7. DIEKTpOMarHuT pa300pHBIN;

78. HabOp JEMOHCTPALMOHHBIN 0 TEOMETPHUECKOMN ONTHKE;

79. Habop JEMOHCTPALMOHHBIN MO BOJIHOBOM ONTHKE;

80.  cmexkTpocKoI ABYXTPYOHBIN;

81. mHabop creKkTpalbHbIX TPYOOK C UCTOYHUKOM ITUTAHUS;

82. ycranoBka s uzyuenus hotodpdexra;

83. Habop JEMOHCTPALMOHHBIN 1O TOCTOSHHOM TIJIaHKA;

84. KOMIUIEKT HarJISIAHBIX TOCOOMH /1JIs1 MOCTOSTHHOTO MCTIOIh30BaHNUS;

85.  KOMIUIEKT MOpTPETOB sl 0hOpMIICHHUS KaOWHETA;

86. KOMIUIEKT IeMOHCTPAIIMOHHBIX YICOHBIX TAOJIHII.

[IpumepHbIN MIepeueHb TEMOHCTPAIMOHHOTO U JIA0OPaTOPHOTO 000pPYI0OBaHUS
HOCHUT PEKOMEHIATEIIbHBIN XapaKTep.

3.2 UndopmannoHHoe odecnievyeHne o0yueHmst

Ilepeyenbr ucnoNb3yeMbIX YyuUeOHbIX M3AaHuii, HWHTEpHeET-pecypcos,

JAOMOJIHUTEIbHOM JIUTEPATYPbI
OcCHOBHBIC HCTOYHHMKHU:
1. ®wuzwuka : 10-i xacc : 6a30BbI U yrAyONEHHBINA YPOBHU : YYEOHHUK : B 2 4acTsx /
JI. O. T'enaenmreitd, A. A. bynarosa, 1. H. KopaunseB, A. B. Komkuna ; noa
penakiueit B. A. OpnoBa. — 6-e u3n., ctep. — Mocksa : [Ipocsemnienue, 2025 —

Yactp 1 — 2025. — 304 c. — ISBN 978-5-09-122600-3. — TexkcrT :
ANEeKTpOHHEIN //  Jlanb : osnekrpoHHO-OMOMmMoTewnass cucrema. — URL:
https://e.lanbook.com/book/473012 —  Pexum  gocTyma: Uil aBTOPH3.
MIOJIb30BATEIIEH.

2. ®usmka : 10-# kmacc : 6a30BbIi U yrayOIEHHBIN YPOBHH : yYEOHHK : B 2 9acTAX /
JI. O. T'enaenmreitd, A. A. bynarosa, 1. H. KopaunseB, A. B. Komkuna ; nmon
penakmueit B. A. OpnoBa. — 6-¢ u31., crep. — Mocksa : [Ipocsemenne, 2025 —

Yactp 2 — 2025. — 239 c¢. — ISBN 978-5-09-122601-0. — TexkcrT :
AJICKTPOHHBIN //  JlaHb : JJEKTpOHHO-OMOMMoTewynas cucrema. — URL:
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https://e.lanbook.com/book/473012

https://e.lanbook.com/book/473009 —  Pexum  jgocTyma: JUIs  aBTOPH3.
[I0JIb30BATEIIEH.

. ®usuka : 11-i kiacc : 6a30BbIA U YyryOJAEHHBIA YPOBHU : YUEOHHK : B 2 4acTAX /
JI. O. T'enpenmireiin, A. A. bynatosa, 1. H. Kopuunses, A. B. Komkuna. — 3-¢
u3n., crep. — Mocksa : I[Ipoceemenue, 2022 — Yactes 1 — 2022, — 191 ¢c. —
ISBN 978-5-09-087420-5. — TekcT : »nekTpoHHbIM // JlaHb : 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/334736 — Pexum
JocTyna: JAJis aBTOPU3. MOJIb30BaTeIEH.

. ®usuka : 11-i kiacc : 6a30BbI U YyrIyOJAEHHBIA YPOBHU : YUEOHHK : B 2 4acTAX /
JI. 3. T'ennenmteitn, A. A. bynarosa, 1. H. Kopaunses, A. B. Komkuna. — 3-¢
u3f., crep. — Mocksa : Ilpocsemenue, 2022 — Yacts 2 — 2022. — 206 c¢. —
ISBN 978-5-09-087421-2. — TekcT : »neKTpoHHbIN // JlaHb : BJIEKTPOHHO-
oubroreunas cuctema. — URL: https://e.lanbook.com/book/334739 — Pexum
JocTyna: JAJis aBTOPU3. MOJIb30BaTeIEH.

JlonoTHUTEIbHbIE HCTOYHUKH:

. OpymxoBa, O. H. Kparkuii kypc pusuku ¢ npuMepamMu pemieHus 3aaad : yueoHoe
nocobue / O. H. Opymxona, H. B. [llabynuna, B. M. FOnkoBa. — ApXaHTebCK :
CADY, 2024. — 150 c. — ISBN 978-5-261-01749-3. — Tekcr : 351eKTpOHHBIH //
Jlanb : anexkTpoHHO-O0MOIMOoTeuHas cuctema. — URL:
https://e.lanbook.com/book/484871 (narta obparenus: 10.06.2025). — Pexum
J0CTyna: JAJisk aBTOPU3. MOJIb30BaTEIEH.
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O

MNPEAMETA
Kontpons ® omeHka pe3yJbTaToB OCBOEHUS Y4eOHOro mpeaMera
pacKphIBalOTCA  4Yepe3  JUCUUIUIMHAPHBIE  PE3yJbTaThl,  HAMpaBJIEHHbIE  Ha

dbopmupoBaHue oO0MKUX U MPO(PEeCCHOHATBLHBIX KOMIETEHIIMM MO pa3fesiaM U TeMaM
coJiep KaHusl y4eOHOro MaTtepuana.

Kona n naumenoBanue
(hopMHUPYEMBIX KOMIICTCHITHHA

Paszgen/Tema

Turr orleHOYHEIX
MEpPONPUITUI

OK 01. Beibupats criocoObl perieHus
3a/1a4 MpoPeCCHOHAIBHOU
NeSATeTbHOCTH TPUMEHUTEIHHO K
Pa3IMYHBIM KOHTEKCTaM

Pazgen 2. Temnr 2.1., 2.2., 2.3.

Paszgen 3. Temnr 3.1., 3.2., 3.3.

Pasgen 4. Temn1 4.1.,4.2.,4.3

Paszgen 5. Temnr 5.1., 5.2., 5.3.
Pasnen 6. Tema 6.1

Pasgen 7. Temn1 7.1, 7.2, 7.3
Paszmen 8 Tema 8.1

ITo/c®

OK 02. Mcnosnb30BaTh COBpEMEHHBIE
CpeICTBa MOUCKA, aHAJIU3a U
UHTEpIpeTanui nHpopMauu u
nH(OPMaLMOHHbIE TEXHOJIOTUN JJIs
BBITIOJTHEHUS 33]1a4 PO (ecCuoHaIbHOM
JeSITeIbHOCTH

Paznen 2. Temsr 2.1., 2.2., 2.3.
Paznen 3. Temsr 3.1., 3.2., 3.3.
Pasnen 4. Temsr 4.1.,4.2.,4.3
Paznen 5. Temsr 5.1., 5.2., 5.3.
Pa3zgen 6. Tema 6.1
Paznen 7. Temer 7.1, 7.2, 7.3
Pa3nen 8 Tema 8.1
ITo/c

YCTHBIN OITPOC;
(bpoHTaNbHBIN OIPOC;
KOHTpOJIbHAs paboTa;

HaOJIFOIEHHE 3a

BBITIOJIHEHUEM
mabopaTOPHBIX padoT;

OK 03. IlmtanupoBaTh 1 peaanu30BbIBAThH
coOcTBeHHOE MPOGECCHOHATBFHOE U
JUYHOCTHOE pa3BUTHE,
MpeNPUHUMATEIBCKYIO 1eATEIbHOCTh
B npodeccuoHanbHOM chepe,
MCI0JIb30BATh 3HAHUS MO MIPABOBON U
(mHAHCOBOW I'PaMOTHOCTH B
Pa3IMYHbIX KU3HEHHBIX CUTYaLUIX

Pasngen 1. Tema 1.1
Pazgen 3. Temsr 3.1., 3.2., 3.3.
Pazgen 4. Temr1 4.1.,4.2.,4.3

Pa3nen 8 Tema 8.1

ITo/c

MpaKTHYECKHe
paboTHI (penieHne
KayeCTBEHHBIX
Y pacUeTHBIX 3a7a4);
TECTUPOBAHUE;
pelIeHne Keic-3aaay;
BBITIOJTHEHHE
MPAKTHYECKUX

OK 04. DddexTrBHO
B3aMMO/ICHCTBOBAThH M PabOTaTh B
KOJUICKTUBE U KOMaH]Ie

Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temsr 3.1., 3.2., 3.3.
Pazgen 4. Temr1 4.1.,4.2.,4.3
Pazgen 5. Temnr 5.1., 5.2., 5.3.
Paszgen 6 Tema 6.1
Pazgen 7. Temw1 7.1, 7.2, 7.3
ITo/c

3aJaHui
npodeCcCuoOHAIBHOM
HAIPaBJICEHHOCTH;
BBITIOJTHEHHE 3a/1aHU
MIPOMEXYTOUYHOU
aTTecTaluu

OK 05. OcymecTBIsATh YCTHYIO U
MMCBMEHHYIO KOMMYHHUKAIMIO Ha
rocylapcTBEHHOM s3blke Poccuiickoit
denepanun ¢ yueToM 0COOEHHOCTEN
COLIMAJIBHOTO U KYJIBTYPHOTO KOHTEKCTA

Paszgen 1. Tema 1.1
Pazpen 2. Temsr 2.1., 2.2, 2.3.
Pazpen 3. Temsr 3.1., 3.2, 3.3.
Pazgen 4. Temn1 4.1.,4.2.,4.3
Pazpen 5. Temsr 5.1., 5.2., 5.3.

Pazgen 6. Tema 6.1

Pazpgen 7. Temsr 7.1, 7.2, 7.3

Paszpen 8 Tema 8.1

ITo/c

® TIpogeccronanbHO OPHEHTHPOBAHHOE COZIEPIKAHKE (COIEPIKAHNE TIPHKIIATHOTO MOJYJIs).
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OK.06 IIposBiATh IrpaX/1aHCKO-
NaTPUOTUYECKYIO TIO3HIIUIO,
JEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHHE HA OCHOBE TPAAUIIMOHHBIX
00I11e4eIOBEYECKUX [IEHHOCTEH, B TOM
YHCIIe ¢ yYEeTOM rapMOHHU3AIUN
MEKHAIIMOHAIBHBIX H MEXPEIUTHO3HBIX|
OTHOIICHHH, TPUMEHSTh CTaHIAPTHI
AHTUKOPPYIMIIUOHHOTO MOBEICHHS

Pazgen 1. Tema 1.1
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3.
Pazngen 4. Temr1 4.1.,4.2.,4.3
Paszgen 5. Temnr 5.1., 5.2., 5.3.

Paznen 6. Tema 6.1

Pasgen 7. Temn1 7.1, 7.2, 7.3

Paznen 8 Tema 8.1

ITo/c

OK 07. CozelicTBOBaTh COXpaHEHUIO
OKpYKarolleu cpebl,
pecypcocOepekeHHI0, TPUMEHSITh
3HaHUS 00 U3MEHEHUH KIIUMarTa,
MPUHIIMIIBI OEPEKITUBOTO
MIPOU3BO/ICTBA, 3PPEKTUBHO
JIEMCTBOBATH B UPE3BBIYANHBIX
CUTYaIUSIX

Pazgen 2. Temnr 2.1., 2.2., 2.3.
Paszgen 3. Temnr 3.1., 3.2., 3.3.
Pazgen 4. Temn1 4.1.,4.2.,4.3
Paszgen 5. Temnr 5.1., 5.2., 5.3.
Pazgen 7. Temnr 7.1, 7.2
Paszmen 8 Tema 8.1
ITo/c

[IK 3.1 IInanupoBats n
OpraHu30BBIBATH PaOOTY MO
TPaHCIOPTHO-IOTUCTUYECKOMY
00CTyKMBaHUIO B cepe rpy30BbIX
IIEPEBO30OK.

Paznen 2. Temsr 2.1., 2.2., 2.3.
Paznen 3. Temsr 3.1., 3.2., 3.3.
Pasnen 4. Temsr 4.1.,4.2.,4.3
Paznen 5. Temsr 5.1., 5.2., 5.3.
Paznen 8 Tema 8.1
ITo/c
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