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

1.1. MecTo y4eOHOro mpeaMera B CTPYKType OCHOBHOH npodeccHOHAIbHON
o0pa3oBaTe/IbHOM MPOIPAMMBI:

[Iporpamma  yuyeOHOro nmpeameTa  SIBISETCS  YacTbl0O  OCHOBHOM
npodeccuoHanbHol oOpaszoBatenbHOM mporpammbl CIIO, peanmusyemoit Ha 06asze
OCHOBHOT'O 001IEro 00pa3oBaHusi, U BXOJUT B 00111€00pa30BaTeNbHbIN LUK Yy4EOHOTO
iaHa.

PabGouas mnporpamma ydeOHOro mnpeaMera pa3paboTaHa Ha OCHOBE
@denepansbHOr0 TOCYAAPCTBEHHOIO 00pPa30BaTENBHOIO CTAaHJApPTa CPEIHEro OO0IIero
oOpa3oBaHus M NPUMEPHON OCHOBHOW 00pa30BaTENIbHOM MpOrpamMMbl, 0J0OpEHO Ha
3aceganuu [lenarornueckoro coera ®I'bOY JITIO UPTIO nporokomom Ne6/2025 ot
«18» anpens 2025 rona.

1.2. Hesab U miIaHUPyeMble Pe3yJibTATHI OCBOCHUS Y4e0OHOr0 npeaMeTa

1.2.1. Iesin yueOHOro nmpeamera:

Copaepxkanue mporpaMMbl  y4eOHOro mpenMera «®du3mka» HaAMpaBiICHO Ha
JOCTH)KCHUE CIICTYIOIINX TIeICH:

* (¢dopMHpOBaHME UHTEpeca M CTPEeMJICHHUS OOy4alolUXCcs K HAyYHOMY
U3YYEHUIO TPUPO/IbI, PA3BUTHE WX UHTEIJIEKTYAIbHBIX U TBOPUYECKHUX CITIOCOOHOCTEH;

* pa3BUTHE TMPEJCTaBICHUH O HAyYHOM METOJE€ TMO3HAHUSA M (HOPMHUPOBAHHE
UCCJIeI0BATEIBCKOTO OTHOIIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

* (¢dopMHpOBaHME HAYYHOTO MHUPOBO33PEHHS KaK pe3ysbTaTa U3y4eHUS OCHOB
CTPOCHHS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DHU3UKH;

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

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

JlocTkeHne dSTUX T1eleld O00eCreYrMBaeTCs pEIIeHWeM CICAYIOMUX 3aaad B
npolecce U3yyeHus Kypca (GU3MKU Ha YPOBHE CPEAHETO 0011ero 00pa3oBaHUs:

*  TpUOOpETeHHE CUCTEMBbI 3HAHUN 00 O0MMX (U3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUIX, BKIIOYAsl MEXaHUKY, MOJEKYISIPHYIO (PU3UKY, DIEKTPOANHAMUKY,
KBaHTOBYIO (PM3UKY U AJIEMEHTHI aCTPO(PU3UKH;

* (dopMHpOBaHNE YMEHHI MPUMEHSATHh TEOPETHUECKHE 3HAHUS I OOBICHCHUS
du3nuecknx SBICHWNW B TPUPOAEC W JUIS TPHUHATHS TPAKTUYECKUX PEIICHUH B
MOBCEIHEBHOM KU3HU;

*  OCBOEHHE CIOCOOOB PEIICHMS PA3IMYHBIX 3aJ1a4 C SIBHO 33JJaHHOMN (pU3nuecKoit
MOJICNBbIO, 3aja4, TOAPa3yMEBAIONINX CaMOCTOSATEIBHOE CO3/JaHue (PU3HUECKON
MOJIENIA, COOTBETCTBYIOIIEH YCIOBUSAM 3aa4H;

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



* OBJIAJICHUE METOAAMHU CaMOCTOSATEIBHOIO IUIAHUPOBAHUA U IPOBEICHUA
(pu3HUECKNX IKCIIEPUMEHTOB, aHAJIM3a U MHTEPHPETALUd HH()OPMALUU, ONIPEAEIICHUS
JOCTOBEPHOCTH IOJIYYEHHOI'O PE3YIbTATA;

* CO3JaHME YCIIOBMM Ui pPa3BUTUSA YMEHHUH IPOCKTHO-UCCIIEI0BATEILCKOM,
TBOPYECKOMN JEATEIbHOCTH.



1.2.2. Ilnanupyemble 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, METAMPEAMETHBIMU H
MpeIMETHBIMU  pe3ylibTaTaMu 00yuyeHus Oa3oBoro ypoBHs (nmanee — IIPO)
®I'OC COO npencrapieHbl B TAOIHIIE:



Koa n
HAHMEHOBaHMHE
(popmupyembIx
KOMIIeTeHIH i

H.]IaHI/IpyeMLIe pe3yJabTaThbl 0CBOCHHUS NMPOrpaMMBbI 10 TUCHUIIJIMHE

O6mmue’

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

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

JIM9HOCTHBIE PE3yIbTATHl JOJKHBI OTPaXKaTh B 9aCTH
TPYAOBOTO BOCITUTAHHS:

- TOTOBHOCTh K
MacTepCTBa, TPYI0JIIO0UE;

- TOTOBHOCTh K aKTUBHOM
TEXHOJOTMYECKOW M  COLMAIBHOM  HANpPaBIEHHOCTH,
CIIOCOOHOCTH WHUITUTUPOBATH, TUTAHUPOBATH "
CaMOCTOSITEIIBHO BBITTOJTHITH TAKYIO JICATCIbHOCTD;

- MHTEpeC K pa3audHbiM chepaM mpodecCHOHATEHON
JIEATEIHHOCTH,

- TOTOBHOCTh M CHOCOOHOCTH K 0Opa3oBaHHIO U
caM000pa30BaHMIO HA IPOTSHKEHUU BCEH KU3HM.

MeranpeaMeTHbIE pe3yIbTaThl TOJDKHBI OTPAXKaTh:

OBnageHue YHUBEPCATHHBIMHU y4eOHBIMU
MO3HABATEILHBIMHU JCHCTBHSIMH:

a) 6a30BBIC JIOTUYECKHUE JICHCTBUS:

CaMOCTOSTENBHO (POPMYIUPOBATh U aAKTYAIM3UPOBATH
mpooJieMy, paccMaTpuBaTh €€ BCECTOPOHHE; YCTaHABIIMBATh
CYIIIECTBCHHBIM TMPU3HAK WJIM OCHOBAHMS JUISI CPAaBHEHMS,
knaccupukanuu U 00OOIIEHHUS; ONpEAeisATh  ILelu
NESATEIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPHUTEPUU HUX
JOCTH)KCHHS; BBISIBJISATH 3aKOHOMEPHOCTH M MPOTHBOPEUHS
B pPacCMaTpUBACMbIX SIBJICHUSX; BHOCHTh KOPPEKTHBBI B
NeSITeNIbHOCTh, OLIGHMBAaTh COOTBETCTBUE  PE3yNIbTATOB

OCO3HaHHC IOEHHOCTH

TpyAay,

JACATCIIBHOCTH

[1P6 1. ChopmupoBaHHOCTH TPEACTABICHUH O POJIU
U MecTe (PU3MKH U aCTpPOHOMHHU B COBPEMEHHOH Hay4YHOU
KapTHHE MHpa, O cUcTeMooOpa3yromeld poiau (U3UKK B
pa3BUTHH €CTECTBEHHBIX HayK, TEXHUKH
U COBPEMEHHBIX TEXHOJOTHM, O BKIAJAE POCCHUCKUX
U 3apyOEKHBIX YUYEHBIX-(QU3UKOB B pa3BUTHE HAyKH;
NOHMMaHWEe  (QU3UYECKOW  CYIIHOCTH  HaOII0JaeMbIX
SBJICHUN MUKPOMHpA, MAaKpOMHUpPa U MeraMupa; NOHUMaHue
POJIM aCTPOHOMUU B MIPAKTHUECKOH AEATEIbHOCTH YeIOBeKa
U JajbHEHIIeM HayYHO-TeXHUYECKOM pa3BUTUH, pOJIU
¢u3uku B (GOPMUPOBAHUM KPYrozopa U (PyHKIHMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa JUIsl peIIeHUs] TPAKTUYECKUX 3a/1a4;

I[IP6 2. CdopMHUPOBAaHHOCTh YMEHUW paclio3HaBaTh
dbusndeckue sBICHUs (MPOIECChI) W OOBACHATH WX HA
OCHOBE  M3Y4YEHHBIX  3aKOHOB:  pPaBHOMEpPHOE U
PaBHOYCKOPEHHOE MNPSIMOJIMHENHHOE IBH)KEHHE, CBOOOIHOE
najieHue Tell, [JBWKEHUE II0 OKPY)KHOCTHM, HHepLus,
B3aUMOJICHCTBHE Tell, KoslebaTenbHOE IBKEHNE, PE30HAHC,
BOJIHOBOE JBHXKeHUE; nuddy3usi, OpOyHOBCKOE IBUKEHUE,
CTPOEHHE JKUAKOCTEH U TBEpAbIX TeJl, U3MEHEHHe oObema
TeJI IPU HarpeBaHUM (OXJIaXAECHUH), TEIUIOBOE PaBHOBECHE,
UCMapeHue, KOHJEHCalus, IUIABJICHUE, KpUCTaJUIM3aLus,
KUANIEHWe,  BJIQXHOCTb  BO3/1yXa,  CBA3b  CpeaHeH
KWHETHYECKOW 3HEPruM TEMJIOBOIO IBMKEHHUS MOJEKYN 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.).




LeNsM, OLEHHMBATh PUCKU TIOCIEICTBUN JAEATENbHOCTH;
pa3BUBaTh  KPEAaTHMBHOE  MBIIUJICHUE TPH  PEIICHUH
YKU3HEHHBIX IPo0JIeM;

0) 6a30BBIC UCCIICTIOBATEIILCKHE JICHCTBUS:

- BIIQJICTh HAaBBIKAMH Y4YE€OHO-HCCIICOBATEIILCKOW |

HpOGKTHOI\/JI JACATCIBbHOCTH, HaBBbIKaMU paspcliCHuA
npooseM;

- BBISIBIIATH MMPUYUHHO-CJICACTBCHHBLIC CBs3H u
AKTYaJIM3UPOBATH 3aaavy, BBIIBHUT'aTh THUIIOTE3Y (S

peHICHI/Iﬂ, HaXOIUThb aprMeHTI)I IJIA J1OKa3aTCJIIbCTBA CBOUX
YTBEPKIACHHM, 3a1aBaTh [TapaMeTpbl U KPUTEPUU PELICHNUS;

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

- YMGTB HepeHOCI/ITI) 3HAHUA B HOSHaBaTeHBHYIO n
MIPAKTUYECKYIO YaCTH KU3HEICATCIILHOCTH,

- YyMETh HMHTETPHPOBATH  3HAHHS
MpeAMETHBIX 00JIaCTeH;

- BBIIBUTATh HOBBIC WJCH, NpEIarath OpUTHHAJIbHBIC
MOIXOJIbI U PEIICHUS;

- MPOSIBJIATH CHOCOOHOCTh HMX HCIOJb30BaHUS B
MMO3HABATEIBHON U COIUAIBHOM MPAKTHKE;

-TIPOSIBJISATH CIIOCOOHOCTH u TOTOBHOCTH K
CaMOCTOSITEIILHOMY MIOMCKY METOJIOB peleHus
MPAKTUYECKUX 3aJiay, MPUMCHEHHIO DPA3JIMYHBIX METOJIOB
[MO3HAHHUS;

- cTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 3a/1a4M B
00pa30BaTeIIbHON JIEATEILHOCTH U JKU3HECHHBIX CHTYAIUsX;
BBISIBIISITh  MPUYUHHO-CIIEJICTBEHHBIE  CBSI3U U IS
JIOKa3aTeNIbCTBA CBOMX YTBEPKICHHH, 3a/1aBaTh MapaMeTphI
Y KPUTEPHUH PEUICHUS aKTyaTu3upoBaTh 3a7auy, BbIIBUTATh
TUTOTE3Y €€ pPellieHus, HAaXOAUTh apTyMEHTHI;

U3  pa3HbIX

a0COJIIOTHON TeMIepaTypoi, NOBBILIEHHE MABJICHUS TIa3a
IIPY €r0 HarpeBaHUM B 3aKPbITOM COCYZE, CBSI3b MEXIY
napaMeTpamMM  COCTOSIHMSL Ta3a B HM30IpOIECCaXx;
3JIEKTpU3aLUs TeJ, B3aUMOJICHCTBUE 3apsiioB, HarpeBaHUe
NPOBOJHMKA C TOKOM, B3aMMOJCWCTBHE MAarHUTOB,
AIIEKTPOMArHUTHAS WHAYKIHS, JEHCTBUE MATHUTHOTO TOJIS
Ha TIPOBOJHMK C TOKOM U JBIKYIIMHCA  3apsi,
AIIEKTPOMArHUTHBIE KOJIEOAHWSI W BOJIHBI, MPSMOJIHMHEHHOE
pacnpoCTpaHEHHE  CBETa, OTpaXX€HUE, MpeJoMIICHHE,
uHTepdepeHus, audpakuus W MOJApU3aLUS  CBETa,
nucriepcust cBeta; (orosnekTpuueckuii 3hPexT, cBeToBOE
JaBJIeHHE, BO3HMKHOBEHME JIMHEHYAaTOro CHEKTpa aroMma

BOJIOPO/Ia, €CTECTBCHHAS " HCKYCCTBCHHAS
PaanOaKTUBHOCTD;

[1P6 3. Brnagenue ocHOBOTOJIAraIOMUMHU (PU3HUYECKIMHU
HNOHATUSIMM W BEJIMYMHAMH, XapaKkTepU3yIOIUMU
buszndeckue mporecchl (CBA3aHHBIMH C MEXaHWYECKUM
IBUKEHUEM, B3aUMOJCHCTBHEM TeJl, MEXaHWYECKUMU
KoJeOaHUsIMU M BOJIHAMH;  aTOMHO-MOJIEKYJISIPHBIM
CTpOEHUEM BEIIECTBA, TEIIOBBIMU POIIECCAMU;

JJIEKTPUYECKUM M MAarHUTHBIM TOJISIMH, AJIEKTPUUYECKUM
TOKOM, DJJICKTPOMAarHUTHBIMH KOJICOAHUSIMH M BOJHAMU;
ONTHYCCKUMM  SIBIICHUSIMH, KBAHTOBBIMU  SIBICHUSIMH,
CTPOCHHEM aToOMa M aTOMHOTO S7pa, PaJIdOaKTHBHOCTHIO);
BJIaJICHWE  OCHOBOMOJIAralomMUMU  ACTPOHOMHUYECKUMU
MOHATUSIMU, TO3BOJISIIOIIMMH XapaKTEepHU30BaTh IMPOLIECCHI,
MPOUCXOSIIME Ha 3BE3/1aX, B 3BE3JHBIX CHUCTEMaxX, B
MEXKTATaKTHICCKON Ccpele; ABWKEHHWE HEOECHBIX Tell,
SBOJIIOLIMIO 3B€3]1 U BeeeHHoI;

[IP6 4. Bnagenue 3aKOHOMEPHOCTSMHM, 3aKOHAMHU
u TeopusiMu (3akoH BcemupHoro Tarotenus, [, I u III
3akOHbl HBIOTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOU
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- aHAJIM3UPOBATh MOJIYUYEHHBIE B XOJI€ PELLICHUS 3a1a4u
pe3yJbTaThl, KPUTUYECKH OLIEHUBATh HMX JOCTOBEPHOCTD,
[IPOrHO3UPOBAaTh HM3MEHEHHWE B HOBBIX YCIOBHUAX; JaBaTb
OIICHKY HOBBIM CHUTYAIlMsIM, OIICHWBATh NPUOOPETEHHBIN
OTIBIT;

- pa3pabarbIBaTh IUIaH pELIEHUS MPOOJIEMBI C YYETOM
aHaJIM3a MMEIOIIMXCS MaTepHalIbHbIX U HeMaTepualbHBIX
pecypcoB; CTaBUTh MpOOJIEMBl U 3aJayH, JOMyCKarollue
aIbTepHATUBHbBIC PELLICHUS

DHEPIMH, 3aKOH COXpaHEHHsd  HMITYJIbCa, IPUHIIAI
CYNECPIIO3NIIUHA CHII, IIPUHIMUIT PaBHOIIPAaBHOCTHU
WHEPIUATbHBIX CUCTEM OTCUETa; MOJIEKYJISIPHO-
KMHETHYECKYI0 TEOPHIO CTPOCHHS BEIECTBA, TIa30BbIC
3aKOHBI, HGpBI:IfI 3aKOH TCPMOANHAMHNKHU 3aKOH
COXpaHEHHUs AEKTPUUECKOTro 3apsiaa, 3akoH Kynona, 3akoH
Oma i yvacTka 1end, 3akoH Owma I TOJHOM
ANEKTpUYECKON 1enu, 3akoH J[[xoyns - JleHma, 3akoH
BHGKTpOMaFHHTHOﬁ HWHAYKIMHU, 3aKOH COXPAaHCHUS DHCPIUH,
3aKOH TPSMOJUHEHHOTO paCIpOCTPAHEHHsS] 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
pacmajza); yBEpPEHHOE  WCIOJIb30BaHWE  3aKOHOB W
3aKOHOMEPHOCTEH TpH aHaimu3e (PU3NYECKUX SIBICHUU M
MPOLIECCOB;

I[IP6 6. Bimamenue OCHOBHBIMH METOJAaMH HAyIHOTO
MO3HAHUS, UCTIOIb3yEeMbIMH B (DU3HKE: MPOBOJIUTH MPSIMbIE
U KOCBEHHBbIE M3MEpeHUs (PU3MUECKUX BEIMYWH, BbIOHMpas
ONTUMAJILHBINA CIIOCOO0 M3MEPEHUsSI U UCIIONb3Yysl W3BECTHBIC
METO/Ibl OILICHKH IMOTPEIIHOCTeH H3MEpEeHUid, MNPOBOJAUTH
UCCIIeIOBaHNE  3aBUCUMOCTEH  (U3MYECKUX  BEIMYUH
C HCIIOJIb30BAaHUEM TMPSIMBIX HU3MEpPEHUH, OOBSICHSTH
MOJIyYE€HHBIE PE3YNIbTAThl, UCTOJb3YSd (PU3NUYECKUE TEOPUHU,
3aKOHBI U MOHATHS, U JeTaTh BBIBOJIbI; COOIIOAATH MpaBHiia
0e30macHOTO Tpyaa
Opu TPOBEICHUH HCCIEAOBAaHUNH B paMKax yueOHOro

IKCIIEPUMEHTA U y4eOHO-HCCIIeJ0BATENbCKOM
JEATEIIBHOCTH c UCIIOJIb30BAaHUEM U(PPOBBIX
M3MEPUTENIBHBIX YCTPOWCTB u 1a00paTOPHOTO
oOopynoBaHus;  cHOPMUPOBAHHOCTb  MPEACTaBICHUMN




0 MCTOJJaX MOJYUYCHUSA HAYYHBIX ACTPOHOMUYCCKUX 3HaHHfI;

I[MP6 7. CdopMUpOBaHHOCT, YMEHHUS  pelIaTh
pacueTHbIE 33/1a4H C SBHO 33/IaHHON (PU3MUECKO MOICIbIO,
UCIIOJb3YS (usnueckue 3aKOHBI

U TPUHIUIBI, HA OCHOBE aHalM3a YCJIOBUS 3a/add
BBIOMpPATh (PU3MUECKYIO MOJIENb, BBLACHATH (DU3NUECKUE
BEJIMYMUHBI U (QOpMYsbl, HEOOXOJUMBIE Ul €€ pPEelIeHus,
IPOBOAMTH  pacueTbl U OLEHUBAaTh  pEaIbHOCTh
MOJIyYEHHOTO 3HaueHusi (U3NYECKOW BEIMYUHBI; penlaTh
KayeCTBEHHbIE 3a/1aui, BBICTpanBas JIOTUYECKH
HEIIPOTUBOPEUYMBYIO IIENOYKY PACCYXKIEHUH C ONMOpPOM Ha
U3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (U3NUECKUe
SBJICHUS

OK 02. Mcnosib30BaTh
COBPEMEHHBIC CPEJICTBA
MOUCKA, aHATIU3a U
HHTEpPIpETAINH
nHpopMmaruu

1 nH(pOpPMAITMOHHBIC
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a71a4
npodeccruoHaIbHON
NeSITeNIbHOCTH

JIMIHOCTHBIE PE3yIbTAThl JOJKHBI OTpaXkaTh B YaCTH
IIEHHOCTH HAyYHOTO ITO3HAHUS:

- c(OPMHPOBAHHOCTH MUPOBO33pCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO  pa3BUTHS
HAayKd W OOINECTBEHHON MPaKTHKH, OCHOBAaHHOTO Ha
IMaJore KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeECTa B TIOJHUKYJIBTYPHOM MHUPE;

- COBEPIICHCTBOBAHUE SI3BIKOBOW M UYHTATEILCKOU
KYJBTYPBI KaK CPEJICTBa B3aMMOACHCTBUS MEXTY JFOJbMU U
MO3HAHUS MUPA;

MertanpeaMeTHbIe  pe3yJabTaThl  JAOJDKHBI
OBnanenue YHUBEPCATBHBIMU
MO03HABATEIbHBIMH JICHCTBUSMH:

B) paboTa ¢ uHpopmaIuei:

- BIAQJETh HABBIKAMU TOJyYeHHs WHQPOpMAIMU W3
HMCTOYHUKOB pasHBIX THUIIOB, CaMOCTOSITENILHO
OCYILIECTBISITh  TOWCK, aHAIM3, CHUCTEMATH3AlHMI0 W
WHTEpIpeTanio WHGOPMALIUU PA3NUYHBIX BUIOB U (GOopM

OTpaXaTh:
y4eOHBIMU

[IP6 5. YmMmeHue yuyuTHIBaTH T'paHUIBl MPUMEHEHUS
U3YyYCHHBIX (PU3MUECKUX MOJEJCH: MaTephaibHas TOYKa,
MHEepLHaJIbHAs CHUCTeMa OTcueTa, WJCaNbHbIN Ta3; MOJeNu
CTPOEHUSl Ta30B, XUAKOCTEH M TBEPIBIX TN, TOUCUHBIN
JNEKTPUYECKUl 3apsij, saepHas MOJelb aToMa, HyKJIIOHHAs
MOJIeTTh aTOMHOTO aapa
IIpU pelIeHnr HU3NYECKUX 3a/1a4;

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOM IMO3UIIUHU TI0
OTHONICHHIO K (pru3nueckod uHopMaIuu, noaydyaeMon u3
pa3HbIX HMCTOYHUKOB, YMEHHMH HCIIOJIb30BaTh LUGPOBHIE

TEXHOJIOTUU TUIS MIOKCKa, CTPYKTYpUPOBaHUS,
UHTEpIIPETallMM U TMpeACTaBIeHUS Y4eOHON M Hay4HO-
MOMYJISIPHOM uHpOpMaI; pa3BuTHe YMEHUU

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




IIPE/ICTaBICHMUS;
- CO3JaBaTh TEKCTHl B Pa3IMYHbIX (hopMaTax ¢ y4eToMm

Ha3Ha4YeHUs MH(POPMAIMH U LEJIEBON ayIUTOPHH, BIOUpast

ONTUMAIIbHYIO (POPMY NIPEICTABICHHS U BU3yaTH3aINN;

- HCIONB30BaTh CPEACTBA HMHGOPMAIMOHHBIX |
KOMMYHUKAITHOHHBIX TEXHOJIOTHIA B pereHnn
KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX W OpPraHU3allMOHHBIX
3a/a4 ¢ cOOM0JIeHEM TpeOOBaHUI AIPrOHOMUKU, TEXHUKHU
0€30MacCHOCTH, TUTHEHBI, PECYPCOCOEPEKEHUSI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMAIIMOHHONW O€301MacHOCTH;

- BJANCTh HAaBBIKAMH pACMO3HABAHUS W  3alIUTHI
nHpopMauu, HOOPMAITMOHHONU 0€30TTaCHOCTH JIMYHOCTH

OK 03. ITmannpoBats u
pealln30BBIBATH
coOCTBEHHOE
npodecCuoHaIbHOE

U JIMYHOCTHOE
pasBuTHE,
MpePUHUMATETBCKY
10 JICSITENIbHOCTh B
npodeccruoHaIbHON
cdepe, UCIOIL30BAThH
3HAHUS [0 MPABOBOM

1 (puHAHCOBOM
IrPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIUIX

JIM4HOCTHBIE PE3ybTAaThl JOJDKHBI OTpa)kKaTh B YacTH
JyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUSA:

- CHOCOOHOCTh OIIEHMBATh CHUTYallMI0 M MPUHUMATh
OCO3HAHHBIE pEIICHUS, OPHEHTUPYICh HAa MOPAIBHO-
HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

-OCO3HaHME JIMYHOTO BKJIaJ B HOCTPOEHUE YCTONYMBOTO

Oynymuiero;

MeranpeaMeTHbIE PE3YNIbTaThl  JOJDKHBI  OTPaXKaTh:
OsBnageHue YHUBEPCATbHBIMHU PETYISITUBHBIMA
NEUCTBUSIMU:

a) caMOOpraHu3aIus:

- CaMOCTOSITEJIbBHO OCYHIECTBISATh IO3HABATEIbHYIO
NESATEIBbHOCTh,  BBIABIATH  NpOOJIEMBI, CTaBUTh U
dbopmynupoBaTh cOOCTBEHHBIE 33Jaud B 00Opa3oBaTeIbHOM
JESATEIbHOCTH U )KU3HEHHBIX CUTYALUSX;

- CaMOCTOATENIbHO  COCTaBJSATh IUIAH  PEUICHUS
MpoOJIeMBbl C YYETOM HMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEANIOYTEHUM;

- Z1aBaTh OLICHKY HOBBIM CUTYaLlHsIM;

ITP6 9. ChopmMupoBaHHOCTH COOCTBEHHOMW TMO3UIIUH TIO
OTHOLIEHMIO K (hru3nueckod nHpopmanuu, noirydaeMon u3
pa3HbIX HMCTOYHUKOB, YMEHHMH HCIOJIb30BaTh LUGPOBHIE

TEXHOJIOTUU TUISt MOKCKa, CTPYKTYpUPOBaHUS,
UHTEpPIpETallMl U TMpeACTaBiIeHUs Y4eOHOW M HaydHO-
MOIMYJISIPHO M nHdopmanuu; pa3BUTHE YMEHHI

KPUTHYECKOTO aHAJIM3a MoJlydaeMoil HHpopMaIuu




CrocoOCTBOBAaTh  (OPMUPOBAHUIO U MPOSBICHHUIO
IIUPOKON JPYIUIIMM B  PasHbIX 0OJacTSIX 3HAHUH,
MOCTOSIHHO ~ TOBBIIATh  CBOM  0Opa3oBaTeNbHBIA U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!

UCIIOJIb30BAaTh IPUEMbl peQuieKCUM Uil  OLIEHKH

CUTYallH, BbIOOpa BEPHOTO PELLIEHUS;
- YMEThb OLICHMBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh
peuieHus Mo uX CHUKEHUIO

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

JIMYHOCTHBIE PE3YNbTATHl JIOJDKHBI OTpakaTh B YacTH
[IEHHOCTH HAYYHOTO MMO3HAHMUS:

-OBJIaJICBAaHNE HABBIKAMHU Yy4€OHO-HMCCIIEIOBATEIBCKOM,
MPOEKTHOM U COIMATILHOM JIEATEIIbHOCTH;

MeranpeaAMeTHBIE PE3YNIBTAThl JODKHBI  OTPaXKaTh:
OsgnageHue YHUBEPCATHHBIMHU KOMMYHUKATHBHBIMHU
NEUCTBUSIMU:

0) coBMeCcTHas ACSITEIBHOCTD:

-  NOHMMAaTh M  HCIIOJIE30BaTh
KOMaHIHOU

Y UHJIMBHIYAJIbHOW pabOTHI;

- BBIOMpPATh TEMAaTUKY U METOJbI COBMECTHBIX JICHCTBHI
C Y4eTOM OOIMX HHTEPECOB W BO3MOXKHOCTEH Ka)KI0TO
YJIeHa KOJIJICKTHBA,

- MNOpUHUMATh 1E€JIM COBMECTHOM JIeATEIIbHOCTH,
OpPraHu30BbIBaTh W KOOPJAMHUPOBATH JCHCTBUS IO €€
JIOCTHIKEHHIO: COCTABJISATh IUIaH JACHCTBUIM, pacnpeneiiarh
poJii ¢ y4eTOM MHEHHH YYacTHUKOB, OOCYXIaTh
pe3yNbTaThl COBMECTHOM pabOThI;

-OLICHUBATh KAa4eCTBO CBOCTO BKJIaJa M KaXIOTO
y4yacTHUKa  KOMaHAbl B  OOmUMH  pe3ynbTarT 1o
pa3paboTaHHBIM KPUTEPUSIM;

MPEUMYILEeCTBA

[TP6 10. OBnanenue ymeHussMH paboTaThb B TpyIIe
C  BBIMIOJIHEHWEM  PA3IMYHBIX  COIMAJBHBIX  POJIEH,
TUTAHUPOBATh PabOTy TPYIMIBI, PAIlHOHAIEHO PACIIPEIEIIATh
NEeSTeTbHOCTh B HECTAaHJAPTHBIX CHUTYAIMsIX, aJeKBAaTHO
OIICHMBATh BKJIAI KaXKJAOTO W3 YYAaCTHUKOB TPYIIBI B
pEIIeHNE paccMaTpruBaeMoOn MPoOIEMbI




OLICHUBATh HJIEH C
MPAaKTUYECKOUN

-Ipeajaratb HOBBIE TMIPOEKTHI,
MO3UIIMM  HOBU3HBI, OPUTMHAIHHOCTH,
3HAYUMOCTH; KOOPJAMHUPOBATH
M BBINOJHATH  pabOTy B YCIOBUSX  PEaJbHOTO,
BUPTYAJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

-OCYIIECTBIIATh IMO3UTHUBHOE CTpaTeruyeckoe
MOBEJIECHWEe B  Pa3IMYHBIX  CHUTYalUsX,  MPOSIBISATH
TBOPYECTBO M BOOOpaKEHUE, OBITh MHUITMATUBHBIM.

OsgnageHue YHUBEPCATHHBIMHU peryiIsTUBHBIMU
JIeHCTBUSIMU.

T') MPUHSTHE Ce0s U IPYTHUX JTIOJICH:

- IPUHUMATh MOTHBBI M APTYMEHTHI IPYTUuX JIIOACH TpH
aHaJIN3€e PE3YJIbTATOB JICITEILHOCTH

OK 05. OcymiecTBisTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHUKAITUIO HA
roCyJIapCTBEHHOM
s3e1ke Poccuiickoit
®denepanvu ¢ y4eTOM
0COOEHHOCTEH
COLIMAJBEHOTO U
KYJIbTYpHOTO
KOHTEKCTA

JIMYHOCTHBIE PE3YNBTATHl JOJDKHBI OTpPakaTh B YacTH
ACTETUYECKOTO BOCIIUTAHUS:

- ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIOYAs ICTETUKY
ObITa, HAYYHOIO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
TpyAa U OOIECTBEHHBIX OTHOIICHUH;

B 00J1aCTH MATPUOTUYECKOTO BOCIUTAHUS MPOSIBIISTD:

-IICHHOCTHOE€  OTHOLIEHHWE K  TOCYAapCTBEHHBIM
CHUMBOJIaM, HCTOPUYECKOMY U HPUPOJHOMY HACJENIUIO,
MaMATHUKaM, TpaaulusM HapoaoB Poccum, nocTikeHUsM
Poccuu B Hayke, HCKYCCTBE, CLIOPTE, TEXHOJIOTHSIX U TPYIIE;

MetanpeaMeTHble pe3yabTaThl JOKHBI  OTPAXKaTh:
OBnazneHue YHUBEPCAIbHBIMU KOMMYHUKAaTHUBHBIMU
NEUCTBUSIMU:

a) oOmieHue:

- OCYIIECTBISITh KOMMYHHKAIIMM BO Bcex cdepax
JKU3HH,

- pPa3BEpPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHS
C UCIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB

I1P6 1. CdopmupoBaHHOCTh MPEACTABIECHUI O pPOJIH
U MecTe (PU3MKM M aCTPOHOMHMHM B COBPEMEHHOM Hay4yHOM
KapTUHE MHpa, O CHUCTeMooOpa3yromieil ponu (QU3uKud B
pa3BUTUU €CTECTBEHHBIX HayK, TEXHUKH
U COBPEMEHHBIX TEXHOJIOTMHA, O BKJIaJAE€ POCCUUCKUX
U 3apyOC)KHBIX YyYEHBIX-(DU3UKOB B pa3BUTHE HAYKH;
NOHMMaHWEe  (PU3UYECKOW  CYIIHOCTH  HAOII0JaeMbIX
SBJICHUH MUKPOMHPA, MAKpOMHUpPA U MEraMupa; NOHUMaHue
POJIM aCTPOHOMUU B MPAKTHUECKOH AEATEILHOCTH YeI0BeKa
U JajbHEHlIeM Hay4YHO-TEXHUYECKOM pa3BUTUHU, pOJIU
¢uzuku B HOPMUPOBAHUU KpPYyro3opa v (PyHKIMOHAIBHON
IPaMOTHOCTH YeJIOBEKa JJISl PeLICHUs MPAKTUYECKUX 33]1a4




OK 07. CoaeiicTBoBaTh
COXPaHEHHIO
OKpY’Kalollel Cpebl,
pecypcocOepexeHHIo,
MIPUMEHSTH 3HaHUsI 00
W3MCHCHHUH KITMMATa,
TIPUHITATIBI
OEepeKITUBOTO
MIPOU3BO/ICTBA,

3¢ deKTUBHO
JIEMCTBOBATH B
Ype3BhIYANHBIX
CUTYaITUSIX

JIn4HOCTHBIE PE3yNIbTATHl JOJDKHBI OTpaXkaTb B YacTH
9KOJIOTHYECKOIO BOCIIUTAHMS:

- copMHPOBAHHOCTH  DKOJOTHMYECKOH  KYJIBTYPHI,
ITIOHUMAaHHE BIIVSTHUS COLIMAIbHO-OKOHOMHUYECKHUX
MPOLECCOB HA COCTOSIHUE MPUPOJTHON U COUUAIBHOUN CPEIb,
OCO3HAHHE  TIJIO0AJIBHOTO  XapakTepa  AKOJIOTMYECKUX
npooseM;

- IUIAHUPOBAHME M OCYILECTBICHHE JIEUCTBUM B
OKpYKalollel cpesie Ha OCHOBE 3HAHUS LIEJIed YCTOMYHUBOTO
pa3BUTHS YEIIOBEUECTBA;

AKTHUBHOE HENpPUATHE ACWCTBUMN, HNPUHOCSIIMX BpEI
OKpYyKarolleu cpene

I[IP6 8. CdopMupoBaHHOCTE YMEHHS TPHUMEHSTH
MIOJTy4YECHHBIC 3HAHUS JJIs1 OOBSICHEHUS YCIOBUN MPOTEKAHUS
buU3MYEeCKUX SABJICHUH B TPUPOAC U Uil TNPUHITHS
MPAKTUYECKUX PEIICHUHA B TOBCEAHEBHOM KWU3HM JUIS
obecrieueHns 06€30MaCHOCTH MPU OOpaIEHHH C OBITOBBIMHU
npudopaMu M TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS
37I0POBBS M COOJTIOJICHUSI HOPM DKOJIOTHUECKOTO TTOBEICHUS
B OKpYXKawlIell cpene; IOHUMaHUE HEOOXOIUMOCTH
MPUMEHEHUS] JOCTIKCHUM (QU3UKU ¥ TEXHOJIOTHH s
palMoOHATBLHOTO TTPUPOIOTIOIH30BAHUS

1.2.3. llpodeccuonanbubie koMneTeHnuu (najee - IK)

MK.2.3 OcymecTBasATh KOHTPOJIb KaueCTBa TEKYIIErO COePKaHUS TyTH, PEMOHTHBIX U CTPOUTEIBHBIX PaboT.




2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEIMETA

2.1. O0bem yueOHOro nmpeaMeTa M BUAbI Y4eOHOM padoThl

Bua yyeOHoM padoThI

O0BeM B yacax

O0bem 00pa3oBaTe/IbHOM MPOrpPaMMbl Y4e0OHOI 0 IpeMeTa 144
1. OcHoBHOE cogepxkanue’ 95
B T.U..

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..

Teopernueckoe oOydeHHe

[Tpaktnueckue (1abOpaTopHbIE) 3aHATUS

WuauBuayanbHbIi npoekT (0a/nem)

IIpoMe:xkyTOUHAsI aTTeCTAIUS . 3a4€T C OICHKOW B | cemecTpe 30

u sk3ameH Bo |l cemectpe ®

% OcHoBHOE cofep:kaHHe BKIIOYAET CONEPIKATENbHBIE JIMHUM MO y4ebHOMY npeamery «®Dusuka» (6a30Bbli ypOBEHD)
denepanpHON 00pa3oBaTENBFHON MPOrpaMMBI CpETHEr0 00IIero o0pa3oBaHys, YTBEpKICHHON NMPHUKa30M MUHHCTEpCTBA
npocBemmennst Poccniickoit @eneparmm ot 18 mas 2023 r. N 371 (B pemaxkumu Ilpukaza Munnpocsemennst Poccnn

ot 9 okTs10ps 2024 . N 704).
4

WM CKOHLIEHTPUPOBAHO B pazaene [IpukiiagHoi MOLyb.

HpO(i)CCCI/IOHaJ'IBHO OPUCHTHUPOBAHHOC COACPIKAHUEC MOKET OBITH pacopeacscHo 1mo pasaciam (TeMaM)

5 (I>0pMa HpOMe)KyTO‘IHOﬁ aTTeCTallui M KOJHUYCCTBO YaCOB, OTBOAMMBIX Ha €€ MPOBCACHHUC, PCTIIaMCHTUPYHOTCS

yuaeOnsM manoM OIT CITO




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

®opmupyemMble
Coaep:kanue yueOHOro MaTepuajia (OCHOBHOE H O6nem o1 1
HanmeHnoBaHue pa3iesioB U TeM npodgeccHonaaILHO opueHTHPoBaHHoe)®, 1abopaTopHbIe U
NPaKTUYeCKHE 3aHATHUS, TPUKJIATHONH MOAYJ/Ib (IPU HAJTUYNH) 1acoB | mpogeccuonaLHbIe
KOMIIeTEeHI[UH
1 2 3 4
Pazgea 1. @Pu3duka u MeTOIbl HAYYHOI'0 O3HAHUS
Tema 1.1 Conepxxanue yueOHOro MarepuaJa: 2
BBenenue ®u3zuka - Hayka o mnpupoae. Haydnele wmeTOABI IO3HAHMSA
OKpYXaromero Mupa. Poilb dKCIepuMEHTa W TEOPHH B TIPOIIECCE
MO3HAHUS TPHPOABL. OKCHepuMeHT B ¢usuke. MoaenupoBaHue
¢busznueckux  sABIEHUM W mpoueccoB. HaydHble  rumoresbl. 1
®usnueckue 3aKOHBI M TeOopud. ['paHHMIBI  TPUMEHUMOCTH OK 03
¢usnueckux 3akoHoB. [IpuHimn cootBercTBUA. Poimb u  Mmecto OK 05
¢bu3uku B pOpMUPOBAHUHN COBPEMEHHOM HAy4yHOU KapTHHBI MUpa, B
MPAKTUYECKOUN ACATEIbHOCTH JIIOACH
CamocTtosrenbHas paboTa 00yJaromuxcs: NOJIy4YUTh TPOU3BOIHBIE 1
equuuLel B cucreme CU.
Paszngen 2. MexaHuka 25
Tema 2.1 Conep:xanue y4yeOHOIro MaTepuaJa:
Kunematuka Mexanndueckoe aBrkeHHe. OTHOCHTEIBHOCTH MEXaHHYECKOTO OK 01
nexenus. Cucrema otcuera. Tpaektopus. [lepemernienue, CKOpoCcTh OK 02
(cpenHsii  CKOpPOCTh, MTHOBEHHAasi CKOPOCTb) U YCKOpEHHUE OK 04
MaTepUalbHOM TOYKH, MX MPOEKIUU HA OCHU CUCTEMBbI KOOPAMHAT. 4 OK 05
CnoxeHue nepemelieHnii U CloXeHue cKopocTel. PaBHoMepHOe U OK 07
PaBHOYCKOPEHHOE MPSAMOJIMHENHOE JIBUKECHUE. I'pacduxu IIK 2.3
3aBUCUMOCTH  KOOpDAMHAT, CKOPOCTH, YCKOPEHMs, NyTHU U
nepeMenieHnsl MaTepuanbHOM TOukH OT BpemeHu. CBoOojHOE

® O6pasoBaTenbHas OpraHu3aIys BIPABE CAMOCTOSTENBHO ONPENENATh MOCIEN0BATENFHOCTh H3YIEHH)s PA3/IEoB U TEM, BXOIAIIMX B HUX, & TAKIKE MEPEPACTIPENENIATh KOTUIECTBO
4acoB JUISI OCBOGHUSI OOYyJalomIMMUCS y4eOHOTO Marepuana, ¢ Y4eTOM JIOTHKH ()OPMHPOBAHWS TPEIMETHBIX PpE3YyNbTaTOB, OOMMX M MPO(ECCHOHATIBHBIX KOMIIETECHIIHH,
MEXIPEIMETHBIX CBSI3€H C IPYrMMH TUCHUINIMHAMHA 0011e00pa3oBaTenbHOro u odmenpodeccrnonansHoro nukiio yueoxoro mrana OIT CIIO.




najeHue. YckopeHue cBoOoaHoro manaeHus. KpuBonmneiliHoe
JIBW)KEHUE. J[BMKEHHWE MaTepualbHOW TOYKU 110 OKPYXKHOCTH C
MMOCTOSIHHOM M0 MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAsS
ckopocth. Ilepron m uacrora oOpamenus. LlenTpocTpemMutensHoe
yCKOpeHHe. TeXHUYeCKrue yCTPOMCTBA U IIPAKTUYECKOE IPUMEHEHUE:!
CHUJIOMETP, IBMKEHHUE CHApSJIOB, LIETIHbIE U peMEHHbIE Nlepeaun™

HpaKTI/I‘IeCKOC 3aHATHE

IIpaxkTnueckoe 3anstue Nel KunemaTtuka

CamocrosTensHas paboTa 00yJaronuxcs: MOBTOPEHUE, 3a/1a4H,
3aMO0JHUTh CPABHUTENIbHYIO TAOINIlY NPSIMOJIMHENHBIX ABM)KSHU.

Tema 2.2
JAnnamuka

Conep:xxanue y4yeOHOro MaTepuaJa:

[IpuHnun otHOcutenbHOCTH ['anmunes. IlepBeiii 3axkoH HeroToHa.
HNuepumansuble cuctrembl otcuera. Macca Ttenma. Cuna. [lpunimn
cynepno3uiuu cuil. Bropoil 3axkoH HproToHa uisi MartepuaibHOM
TOYKM B WHepuuaibHOM cucteme orcueta (MCO). Tperwmit 3akoH
HproToHa 11 MaTepHaNbHBIX TOYEK. 3aKOH BCEMUPHOIO TATOTEHUS.
Cuna tsxectu. IlepBasgs kocmuueckas cKopocTb. Cuia yHnpyrocrti.
3akon I'yka. Bec Tema. Tpenue. Buasl Tpenus (1okosi, CKOJIbKEHHUS,
kayenusi). Cuna Tpenus. Cyxoe tpenue. Cuia TpeHUsl CKOJIBXEHUS U
cuna Tpenus nokos. Kosdduuuent tpenus. Cuna conmpoTHBIICHUS
IpU JABW)KEHUM Tella B JKUIAKOCTH wiu rasze. IlocrymartenbHoe u
BpalllaTelbHOE JBM)KEHUE a0COJIOTHO TBEPAOTO Tejaa. MOMEHT CHIIbI
OTHOCHUTENIbHO Ocu BpaimleHus. llnedo cuibl. YcioBus paBHOBecus
tBepaoro tena B MCO. TexHuueckue yCTpOWCTBA M NMPaKTUUYECKOE
NPUMEHEHHUE: TOIITUITHUKY, TBHKEHIE UCKYCCTBEHHBIX CITYTHHUKOB™

JlaGopaTopHble 3aHATHSA

Jlaboparopnas pabota Nel. HccrnemoBaHue yCIOBHII paBHOBECHUS
TBEPJOTO TEJA, UMEIOIIETO OCh BPAIlIEHUs

CaMocTosTenbHAs pa60Ta o6yqaronmxc;1: y‘le6HI/IK, 3aga4u.
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Tema 2.3
3aKoHBI COXpaHEHNSI B MEXaHUKe

Conep:xanue y4yeOHOro MaTepuaJa:

Mexannueckass pabota W MOIIHOCTh. KuHeTndeckas SHEprus.
[loTteHumanpHas 2Heprus. 3aKOH COXPAHEHHUS MEXAHMYECKOU
sHepruu. PaboTta cuibl TshKecTH W Cwilbl ynpyroctu. Ilpuvenenue
3aKOHOB coxpaHeHus. Vcronp30BaHHME 3aKOHOB MEXAHMKH JUISA
00BSCHEHUS JIBUKEHUS HEOECHBIX TEJ U JUISl pa3BUTUSL KOCMHUYECKUX
HCCIEA0BAaHUM, IPaHMIBl NIPUMEHUMOCTH KIIACCUYECKONM MEXAHUKH.
Nmnynec maTtepuanbHOW TOYKM (Teda), CUCTEMBl MaTepHUaIbHBIX
Touek. Mmmynbc cunbl M M3MEHEHHE UMIyjbca Tela. 3aKOH
coxpanenus umnyibca B MCO. PeaxtuBHOe aBmxeHue. Pabota
cuinbl. MomHocTh cwibl. KnHeTnueckass »Heprus MaTepHualbHON
Touku. Teopema 00 UW3MEHEHUM KUHETHYECKON  DHEPIUH.
[TorenumaneHas sHeprus. lloTeHuManbHass dSHEPrus  ynmpyro
nepopMUpOBaHHON MpyXHuHbIL. [loTeHIManbHas SHeprus Tena BOIU3U
noBepxHocTH 3emu. lloTeHIManbHble W HEMOTCHIMAIBHBIC CHJIBL.
CBs3b paOOThl HEMOTEHIUAIBHBIX CUJI C U3MEHEHHEM MEXaHUYECKON
DHEPTUU CHCTEMBI TeJl. 3aKOH COXPaHCHMSI MEXaHWYECKOM DHEPIHUU.
VYnpyrue u Heynpyrue CTOJIKHOBEHHS ™

IIpakTnyeckoe 3ansiTue

[Ipaktnueckoe  3amstue Ne2  Ompenenenue  koddduimenTa
KECTKOCTH MTPY>KUHBI

JlaGopaTopHble 3aHATHUSA

JlaGopatopnast pabota Ne2. MccrnemoBanue CBsi3U pabOTHI CHIIBI C
U3MEHEHHEM MEXaHHYECKOU PHEepruu Teja Ha MpUMeEpe PacTSKEHHS
PE3NHOBOTO KI'yTa

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

Paznea 3. MoJiekyasipHasi pu3uka 1 TepMOIMHAMHUKA

22

Tema 3.1
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM
Teopum

Copep:xaHue yueOHOr0o MaTepuaJa:

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOH TEOpUHM U HUX
onbITHOe oOocHOBaHMe. bpoyHoBckoe aBwxkeHue. [dudoysus.
XapakTep JBM)KEHHUS M B3aUMOJICHCTBUS YacTHIl BeliecTBa. Mojenu
CTPOEHHUS Ta30B, KHUIKOCTEH U TBEpPAbIX Tel1 U OOBSICHEHHE CBOMCTB

39




BEILIECTBA HA OCHOBE ATHUX MoJesneil. Macca u pasMepbl MOJIEKYIL.
KomuuectBo  BemiectBa. Ilocrosimnas  ABoraapo.  TemioBoe
paBHOBecue. Temmeparypa m ee usmepenue. lllkana temmneparyp
Henscust. Mopens upeanbHoro rasza. (OCHOBHOE  ypaBHEHUE
MOJIEKYJIIPHO-KUHETUUECKON TEOPUU UAEaIbHOTrO ra3a. AOCOIIOTHAs
TEMIIepaTypa Kak Mepa CpeJHEN KMHETUYECKOW 3HEPIuu TEIJIOBOIO
nBvkeHus vactull rasza. Illkama temneparyp KenbBuHa. ['azoBble
3akoHbl. YpaBHeHHe MenneneeBa-Kianelipona. 3akon /[lanbrona.
W3ompouieccel B HJ€albHOM ra3e C IOCTOSHHBIM KOJMYECTBOM
BemecTBa. ['paduyeckoe mpeacTaBieHre HU30IMPOLECCOB: H30TEPMA,
n3oxopa, wuzobapa. TexHuueckue ycTpoilcTBa W HPAKTHUECKOE
MIpUMEHEHHEe: TepMOMeTp, bapomeTp™

CamocrosTenbHas paboTa 00yJaronuxcs: yaeOHUK, 3a1a4u.

JlabopaTropHble 3aHsITHSI

JlabopaTtopHnast pabota Ne3. M3zyueHne 0 JHOTO M3 U30ITPOIIECCOB

Tema 3.2
OCHOBBI TEPMOJAMHAMMKHA

Conep:xanue y4yeOHOro MaTepuaJa:

Buayrpennsis sHeprus. Pabora wum Teruonepemaya. KonmuecTBo
TEIJIOTHl. YpaBHEHHE TeruioBoro OanaHca. IlepBoe Hawamo
TEPMOJIMHAMUKH. AnuabatHblii  TIpolLIecC. BTtopoe  Hauano
tepMmoauHamMuku. TeroBbie aurarenu. K11/l temioBoro aBuraresns.
Oxpana npuponbsl. TepMoauHamMuyeckas cucrema. BHyTpeHHss
SHEPTHsI TEPMOJIMHAMHYECKOM CHCTEMBI M CIOCOOBI €€ M3MCHCHHUSI.
KonnuecTBo TemnoTel 1 pabota. BHyTpeHHsIs SHEPTUs 0JTHOATOMHOTO
uJeadbHOro Trasza. Buapl Temonepenadd: TEMJIONPOBOJAHOCTD,
KOHBEKLHUs, W3JIy4eHUe. YJenbHas TEIJIOEMKOCTh BEIlEeCTBa.
KonnuecTBo TemmoTel mpu Teronepenade. [lonstue o6 aguadbaTHoM
npornecce. IlepBriit 3akoH TepMoauHaMuku. lIprumeHeHue nepBoro
3aKOHa  TEepPMOJMHAMHUKKM K  u3omporeccam. [ 'paduyeckas
uHTepIpeTanuss paboThl raza. BTopoil 3akoH TepMOIUHAMUKH.
HeobOpatumocTs mporieccoB B Npupoie. TemioBble MAaIIUHBL.
[TpuHIMIBI AecTBHS TEMIOBBIX MaminH. [IpeobpazoBanus sSHEPrUM B
TeruioBbIX MamuHax. KosdduireHnt nonesHoro neicTBUsl TEIIOBOM
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mamusbl. [ukn KapHo u ero ko3¢ ¢uuueHT Mojie3HOro JeHCTBUS.
DKoJOTUYeCKHe  MPOOJIEMBI  TEIUIOPHEPreTHKH.  TeXHWYecKue
yCTpPOMCTBa U MPAKTUUYECKOE MPUMEHEHUE: JABUraTellb BHYTPEHHETO
Cropanusi, OBITOBOM XOJIOJMIBHHUK, KOHAUIHOHEP™

CamocrosTenbHas paboTa 00yJaronmxcs y4eOHHK, 3a1a91

Tema 3.3

AFpeFaTHble COCTOSIHUA BelIeCTrBa "
da3zoBbie
nepexoabl

Conep:xxanue y4yeOHOIro MaTepuaJa:

[TapooOpa3zoBanne U KoHAeHcalusa. VcmapeHwme W KUIIEHHE.
AOcoIoTHasE 1 OTHOCUTENbHAS BIAXHOCTHh BO3AyXa. HachlleHHbII
map. YjaenpHas ~— TemioTa — mapooOpa3oBaHUs.  3aBUCHMOCTH
TEMIIEpaTypbl  KUIIEHHs ~ OT  JaBleHusd.  [Bepmoe  Telo.
Kpucrannumaeckue u amopdHbie Tejda. AHHU3OTPONHS CBOWCTB
kpuctauioB. JKugkme kpucramibl. CoOBpeMEHHBIE MaTepHabI.
[InaBneHne W Kpuctaum3anus. YJeibHas TEIUIOTA IUIABJICHMUS.
CyOmmmarusi. YpaBHEHHE TEIJIOBOTo OanaHca™

IIpakTnyeckoe 3ansAiTHE

IIpakTnueckoe 3anstue No3 OCHOBBI TEPMOJTUHAMUKU

CamocrosrenbHas paboTa oOydaroumxcs: y4eOHUK, BBIPACTUTh JOMa
KPUCTAJUI COJIM U OMKCATh IMpolecc Kpuctaum3anuu. [loagrotoska
3aueTy 1o pasgeny «MomnekynapHas — (uU3MKa U OCHOBBI
TEPMOTUHAMHUKI

Paznea 4. DuekTpoanHamMmuka

11

Tema 4.1
JIEeKTPOCTATHKA

Conepxanue y4eOHOro MarepuaJa:

DnekTpu3anus Teia. DJIEeKTpUYecKuil 3apsa. JlBa BHa 3IEKTPUUYECKUX
3apsioB. [IpoOBOJHMKHM, [WAPIEKTPUKA W TOJYNPOBOJHUKH. 3aKOH
COXpaHEHUs ANMEKTPUUECKOTO 3apsaa. B3aumonelcTBre 3apsaoB. 3aKOH
Kynona. ToueuHblii 530€KTpUYECKUN 3apsi. ODJIEKTPUUYECKOE TOJIE.

OK 01
OK 02
OK 03
OK 04
OK 05
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HanpskeHHOCTE  3s1ekTpHueckoro nossd. IlpuHnun cynepnosunuun
OJICKTPHUYCCKUX nojeit. Jlmaun HAIMPsSOKCHHOCTU JJICKTPHUYCCKOI'O I10JIA.
Pabota cun osnekrpocrarnueckoro mosist.  [lotenmman. PasHocts
IIOTCHIMAJIOB. HpOBOIIHI/IKI/I U JUDJICKTPHUKHU B OJJICKTPOCTATUUCCKOM
noJe. JvnekTpuyaeckas MIPOHUIIAEMOCTb. DIEKTPOEMKOCTb.
Konpencarop. DnekTpoeMKOCTbh IUIOCKOTO KOHJEHcAaTopa. OHeprus
3apsOKEHHOTO KOHJIeHcaTopa™

HpaKTI/I‘IeCKOC 3aHATHE

[IpakTnueckoe 3anstue Ned Kongencaropbl

CamocTtosarenbHas pabota oOyJaromuxcs: yaeOHIK, H300pa3uTh
rpadu4ecKy KapTUHBI JJIEKTPUUECKHUX MOJICH pa3InIHBIX CUCTEM
3apsiIOB.

Tema 4.2
IocTOSAHHBIN JIEKTPUYECKH TOK.
Toxku B pa3iMYHbIX cpeaax

Conep:xanue y4ye0OHOro MaTepuaJa:

DJIEKTPUYECKUI TOK. YCJIOBHS CYIIIECTBOBAHUS IEKTPUYECKOTO TOKA.
Hctounuku toka. Cuna Ttoka. IlocrosHubiii Tok. Hanpsbkenue. 3akoH
Oma 1y ydacTka UENH. DJIEKTPUYECKOE COMPOTUBIICHUE. Y IETbHOE
conpoTuBiiecHHe  BemecTtBa.  [lociaenoBarenbHOe,  MapajlIeNbHOE,
CMEIIIaHHOE COEIMHEHHE MPOBOJHUKOB. PaboTa 31eKTpuyeckoro Toka.
3akon  [xoynsa-Jlenua. MourHoCTh AIIEKTPUUYECKOTO TOKa.
ONEeKTpOABUKYILAs CHJIa U BHYTPEHHEE CONPOTHBICHUE HCTOYHMKA
Toka. 3akoH OMa I MOJHOM (3aMKHYTOM) SJIEKTPHYECKOM IICTIH.
KopoTkoe 3ambikaHue. ONEKTPOHHAas  MPOBOJAMMOCTb  TBEPHABIX
METaJUIOB. 3aBUCHUMOCTh CONPOTHUBIICHUS METAUIOB OT TEMIEPATYpPHI.
CBepXnpoBOAUMOCTb. DJEKTpUYECKUd TOK B Bakyyme. CBoiicTBa
ANEeKTpOHHBIX My4KoB. [lomymnpoBonuuku. CoOCTBEeHHass U IpUMecHas
IPOBOJIUMOCTh MOJIYIIPOBOIHUKOB. CaoiicTBa p-n-nepexoja.
[TonynpoBoAHUKOBBIE TPUOOPBI. DIEKTPUUECKUH TOK B pacTBOpax U
paciuiaBax  JJIGKTPOJIUTOB.  ODJIEKTPOJUTHYECKAss  JAUCCOLMALIMUSL.
DNeKTponun3. ODNEeKTpUYeCKMil TOK B ra3zax. (CaMOCTOSATENbHBIN U
HECaMOCTOSITeNbHBIN pa3psia. Mosnus. [Tnazma*

OK 07

| cemectp:

MaKCHMAaJbHAsl HAarpy3Ka:

60
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Oési3aTeIbHAsI HATPYy3Ka:

Jlexkuuu:

JlabopaTopHble 3aHATHS:

NMPAKTHYCCKUEC 3aHATHUS:

CamocrosiTesibHas padora

IIpomexxyTo4yHast aTTecTanus B (JOpMe 3a4eTa C OLEHKOM

Tema 4.3
MarnutHoe moJie.
SHCKTPOMaFHI/ITHaH l/lH}IyKIII/IH.

Conepxxanue yueOHOro MaTepuaJa:

IlocrossHHBIE MarHuTBEL. B3amMOAEHCTBHE IIOCTOSHHBIX MArHUTOB.
MarnutHoe 1mosne. Bekrop MarHuTHOM — mHAYKIMH. [IpuHImn
CYNEPHO3UIMA MArHUTHBIX MOJIEW. JIMHMM MarHUTHOM WHAYKIUU.
KapTuHa nuHWI MarHUTHOW MHIYKIHMHU TOJISI MOCTOSHHBIX MAarHWUTOB.
MarnuTHoe T0JIe TPOBOJAHWKA ¢ TOKOM. KapTwHa JIWHUN WHIYKIIUU
MarHUTHOTO TIOJISl JUIMHHOTO TPSMOTO TPOBOJHHKA W 3aMKHYTOTO
KOJIBIIEBOIO MPOBOJHMKA, KaTylIKM ¢ TokoM. OmnbslT Opcrena.
B3aumoperictBue npoBoAHUKOB ¢ TokoM. Cuiia Amriiepa, ee MOIyJb U
HanpasieHnue. Cuna JlopeHna, ee MOayiab W HampasiieHHE. JIBUXKeHHE
3apsOKCHHOW YacTHIBI B OJHOPOJHOM MAarHMUTHOM moJjie. PaGorta cuibl
Jlopenua. SBneHue 3yeKTpoMarHUTHOM HHAYKIUU. [loTok BekTopa
MarHUTHOM WHAYKIMU. OJEKTPOJBWXKYIIAsd CWIa HWHIYKIUH. 3aKOH
3JeKTpOMarHuTHOM wuHaykuuu Papanes. BuxpeBoe snekTpuueckoe
noJjie. DNEeKTPOABMIKYIIAs CUjla UHAYKIIMU B MPOBOJHUKE, IBUKYILIEMCS
MOCTYNaTEIbHO B OJHOPOJHOM MarHuTHOM moJie. IIpaBuiio JleHia.
NHnykTUBHOCTB. SIBI€HHME CaMOMHAYKIMHU. OJEKTPOABMXKYIIAs Cuja
CAaMOMHJIYKIMU. OHEpPrusi MArHUTHOTO TIOJISI KAaTYIIKM C TOKOM.
DIIEKTPOMAarHuTHOE IoJjie™

IIpakTH4eckoe 3aHsATHE

[TpakTnueckoe 3anarue Ne5 Cunta Amnepa, cuia JlopeHna

JlabopaTopHble 3aHsATHS

JlaGopatopHast pabota Ned. MccnenoBaHue NeHCTBUS MOCTOSITHHOTO
MarHuTa Ha paMKy ¢ TOKOM

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
I1IK 2.3

43




Jlaboparopuas paborta No5. M3ydeHue sBIEHUS JIEKTPOMATHUTHOU
VHAYKIAN

CamocTrosTrenpHas padoTa 00yJaronuxcs: TOBTOPSHHE, 3a1a9u

Pazgen 5. Kosie0anus u BOJIHBI

20

Tema 5.1 Mexauunueckue
U YJIEKTPOMATHUTHBbIE KOJIeOaHUA

Coaep:kanue yueOHOro MaTepuaJa:

KonebarenbHast cuctema. CBOOOJHBIE MEXaHUYECKHE KOJIECOAHHUS.
lNapmonnueckue konebanus. Ilepuon, vacrora, amMmiauTyga u Qasza
koneOanuil. [lpykuHHBIH MasgTHUK. MareMaTuyeckuii MasTHUK.
VYpaBHeHHe rapMOHMUEcKUX Kosebanuil. [IpeBpamienue suepruu npu
rapMoHndeckux kosieOanusx. KomebartenbHpiii KoHTYp. CBOOOHBIE
JJIEKTPOMArHUTHbIE KOJIeOaHUs B HA€aIbHOM KoJjebaTelbHOM
KOHTYype. AHAJIOTUsl MEXIy MEXaHUYECKUMU U 3JIEKTPOMATrHUTHBIMU
konebanusMu. Popmyina TomcoHa. 3akOH COXpaHEHUS SHEPrUH B
uaeanbHOM KosiebaTenbHOM KOHTYpe. [IpencraBienue o 3aTyXaromux
KojeOaHusx. BolHyXIeHHbIe MexaHUueckue KojeOaHus. PesonaHc.
BriHyX/I€eHHBIC 3JEKTpOMAarHuTHbIE KoJsieOaHus. [lepemeHHBII TOK.
CunyconaaibHbIN IEPEMEHHBIA TOK. MOIIIHOCTh MEPEMEHHOTO TOKA.
AMIUIMTYHOE U JeHCTBYIOIIEe 3HAUYEHUE CUJIbl TOKAa U HANPSDKEHUS.
Tpanchopmarop. IlpousBoactBo, mepenada U HoTpediieHUE
ANEKTPUYECKOM IHEPruu. IKOJIOTMUECKUE PUCKU MPHU MPOU3BOJICTBE
aneKTpudeckoil sHeprun. KyiabTypa UCIONIb30BaHUs AJIEKTPOIHEPTUU
B [TOBCE/IHEBHOM JKU3HU ™

JlaGopaTopHble 3aHATUA

Jlaboparopnas pabota Ne6. MccienoBanue nepeMeHHOro TOKa B
[ENH U3 TI0CIEeI0BATEIbHO COSAMHEHHBIX KOHACHCATOPA, KaTyLIKU
U pe3ucTopa

Tema 5.2 Mexannueckue
U 3JIEKTPOMATHUTHBIE BOJHBI

Conepxanue y4eOHOro MarepuaJa:

Mexanuyeckue BOJIHBI, YCIOBHUSL pacnpocTpaHeHus. Ilepuon.
CkopocTh pacnpocTpaHeHHMsi W JjduHa BosHBL [lomepeunble U
npoJoNbHbIe BOJMHBL. MHTepdepeHIns u Audpakins MEeXaHUYECKUX
BoJH. 3BYK. CKOpocTh 3Byka. [I'pomMKoCTh 3Byka. BeicoTa ToHa.
TemOp 3Byka. OJEKTPOMArHUTHBIE BOJIHBI. YCIOBHUS HW3Iy4CHHS

OK 01
OK 02
OK 04
OK 05
OK 07
I1IK 2.3
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JJIEKTPOMAarHUTHBIX BOJIH. B3anmuas opueHranus Bektopos E, B, v B
JIEKTPOMArHuTHOM BoJiHE. (CBOMCTBA 3JIEKTPOMATrHUTHBIX BOJIH:
OTpa)kCHHE, IIPEJIOMIICHHE, HoJIsIpU3aLus, mdpaxus,
uHTeppepeHnus. CKOpOCTh ANMEKTPOMarHuTHBHIX BojH. [llkama
JIEKTPOMArHUTHBIX BOJIH. [IpuMeHeHHe 3IeKTPOMarHUTHBIX BOJIH B
TEXHUKE W ObITy. [IpUMHIMIBI paguoOCBSI3M U TEJNEBHJICHUS.
Paguonokamus. DJEKTpOMAarHUTHOE 3arps3HEHHE  OKpy’Karolei
cpenb™

HpaKTI/I‘IECKOC 3aHATHE

[IpakTnueckoe 3anstue Ne6 M3mepenue JUIMHBI CBETOBOM BOJIHBI C
MTOMOIIBI0 TU(GPAKITMOHHON peréTKu

CamocrosTenbHas paboTa 00yJaronuxcs: TOAr0OTOBKA K 3a4€Ty 10
pazneny «Konebanust u BOJTHBDY

Tema 5.3
Onrtuka

Conep:xxanue y4yeOHOro MaTepuaJa:

I'eomerpuueckas onrtuka. [IpsMonvHEiTHOE pacnpoCTpaHEHUE CBETa
B oaHoponHo# cpene. Jlyud cBera. ToueuHbli HMCTOYHHMK CBETA.
OtpaxkeHne cBeTa. 3aKkoHBl OTpaxkeHus cBera. [locTpoenue
n300pakeHU B TUIOCKOM 3epkaiie. [IpemomieHue cBeta. 3aKOHBI
npenomiieHus: cBeTa. AOCOJIIOTHBIM TMOKa3aTelb IPEIOMIICHUS.
[lonHoe BHyTpeHHee oTpaxeHue. llpenenbHbIA YroJl MOJHOTO
BHYTpEHHEro otpaxenus. Jlucnepcus cBera. CloXHBIA COCTaB
6enoro ceera. L[Ber. CoOuparoiue u pacceuBaroliye JUH3bl. TOHKas
nuH3a. DOKYyCHOE pacCTOSHUE M ONTUYECKAas CUJIAa TOHKOM JIMH3BI.
[TocTpoenne wu3o0pakeHnii B COOMpAIOMIMX U  PACCEHBAIOIINX
nuH3ax. PopMmysna TOHKOM JIMH3BL. YBEIWYEHHUE, 1aBAEMOE JIMH30M.
[Ipenenbr NPUMEHMMOCTH T€OMETPUYECKOM ONTHKU. BonHoBas
ontuka. Untepdepenius cera. KorepeHTHbIE UCTOYHHUKHU. Y CIIOBHS
HAOMIOJICHUs] MAaKCUMYMOB M MHUHHMYMOB B HWHTep(EepeHIIMOHHOMN
KapTHHE OT ABYX CMH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB. [ludpakims
ceera. Judpakimonnas pemierka. YcioBue HaOMIOACHHS TIaBHBIX
MakCUMyMOB IIpH MaJ€HUH MOHOXPOMAaTHYECKOTO CBETa Ha
mdpakoHHYI0 perietky. [lonspuzanus ceeta™
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HpaKTI/I'leCKOC 3aHATHE

[IpakTnueckoe 3ansrue Ne/ Ontuka

JlabopaTropHble 3aHATHUS

Jlaboparopuas pabota Ne7. OnpenencHue mokasaremns
NPETOMIICHUS CTEKIIa

Jlaboparopuas padota Ne8. MccienoBanue cBOWCTB N300pakeHUN
B JIMH3aX

CamocrosTenbHas paboTa 00yJaronuxcs: yueOHuK, 3a1a4u

N

Pa3nes 6. OcHOBBI ClIeMAJILHOM TEOPHH OTHOCUTEIbHOCTH

Tema 6.1
OCHOBI)I TCOpI/[I/[ OTHOCHUTECJIBHOCTHU

Conep:xanue y4yeOHOro MaTepuaJa:

I'panuubl MPUMEHUMOCTH  KJaccHYeckod Mexanuwku. [locTynaTtel
CHeIUaJIbHON TEOPUU OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOYJIsS
CKOPOCTH CBE€Ta B BAKyyM€, MPUHIIMIT OTHOCUTEIBHOCTH DWHIITEWHA.
OTHOCUTENHHOCTh  OJTHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHH W
COKpAIleHUE JUIMHBI. JHEPIrusi U UMIYJIbC PEISATUBUCTCKON YaCTHILBI.
CBsA3b MAacChl C AHEPrUed W UMITYJIBCOM PEISTUBUCTCKOM YaCTHIIBI.
DHeprus NoKOsi CBOOO0THOM YaCTHIIbI

CamocrosTenbHas paboTa 00yJaronuxcs: yaeOHUK, 3a1a9u

OK 01
OK 02
OK 04
OK 05
OK 07

Pa3znen 7. KBantoBas pusuka

16

Tema 7.1
JJ1IeMeHThI KBAHTOBOM ONTHKH
Crtpoenue atoma

Conep:xanue y4yeOHOIro MaTepuaJa:

®dotonbl. ®opmyna [lnanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTOM.
OHeprus u umnyibc @oroHa. OTKpbITHE U HUCCIEIOBAHHE
dortorddexra. Onbitel A.I'. CronmeroBa. 3akoHbl (oTod(deKTa.
VYpaBHenune DitnmreitHa 11 dotosddexra. "Kpacnas rpanuma
dotorddekra. [laBnenue ceera. Omnbithl [1.H. JlebeneBa. Xumuyeckoe
neiicTBue cBeTa. TexXHHMYecKHe yCTPOWCTBA U MPAKTUYECKOE
npuMeHenue: (oTodneMeHT, (OTOAATUMK, COJHEeuHas Oartapes,
CBETOUO/]T

Monens atoma Tomcona. OnbiTel Pesepdopaa mo paccesHuio -uacTuil.
[lmanerapnas mognens aroma. Iloctymarel bopa. U3nyduenue wu
norjonieHre (POTOHOB MPH Mepexoie aTOMa C OJTHOTO YPOBHSI SHEPTUU

OK 01
OK 02
OK 04
OK 05
OK 07

46




Ha Jpyroid. Buasl cnektpoB. CrekTp ypoBHEH 53HEpruM aroma
BoJOopoaa. BosHoBbIE cBolicTBa 4yacTul. Bonnel ne  bpois.
KopnyckynsipHo-BosnHOBOM Jyanu3M. CHOHTaHHOE M BBIHYKJIEHHOE
u3nydenue. Jludpakuus >IeKTPOHOB B KpHCTaLIax. YCTPOMCTBO H
OpUHIUI paboTHI J1a3epa. TeXHUYeCKne yCTPONCTBA M MPAKTUUECKOE
MPUMEHEHME:  CIEKTPaJbHBIM  aHamu3  (CHEKTPOCKOI),  Jiaszep,
KBAHTOBBIN KOMITBIOTEP

JlabopaTropHble 3aHsITHS

Jlabopatopnast pabora Ne9. Onpezenenue JIUHBI CBETOBOW BOJHBI C
MOMOIIBI0 TUGPAKITIOHHON pEIIeTKH.

JlaGopatopuast pabora Nel(. HaGmiomeHue  CIUIOITHOTO |
JMHENYaTOro CIEeKTPOB.

Jlabopatopnas pabora Nel 1. Uzydyenue sinenus pororddekra.
JlaGopatopnast pabotra Nel2.M3ydyeHune TpeKOB 3apsOKEHHBIX YaCTHIL
10 TOTOBBIM (hoTOrpadusim.

Tema 7.3
ATOMHOE S1IPO

Conep:xanue y4eOHOro MaTepuaJa:

OKCHEPUMEHTHI,  JIOKA3BIBAIOIIME  CJIOKHOCTh  CTPOCHHUS  s1pa.
OtkpeiTHe pagumoakTuBHOCTU. OmbITE Pe3epdopna mo onpeneneHuio
cocTaBa paauvoakTUBHOro wu3nydeHus. CBoiictBa anbga-, Oera-,
raMMa-u3JilydeHus. BiausHue paaoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OT1kppiTHE TpPOTOHA U HeWrpoHa. HykinoHHas Mojens sjapa
I'eitzenOepra-MBanenko. 3apsn  sapa. MaccoBoe 4YHCIO — siapa.
N3otombl. Anbda-pacman. DNEKTPOHHBIH M TO3UTPOHHBIN OeTa-
pacnaj. ['aMmMa-u3inydyenue. 3akOH paAMOAKTUBHOTO pacnaga. JHeprus
CBSA3M HYKIIOHOB B siape. Spepubie cuibl. Jlepekr maccwl siapa.
SAnepuble peakuuu. JleneHue u cuHTe3 sAep. SAnepHblil peakTop.
Tepmosinepubiii  cuHTe3. [IpoOmeMbl M TEPCIEKTUBBI  SACPHOMN
SHEPIreTUKU. OKOJOTMYECKUE  AaCHeKThl  SJIEPHOW  DHEPreTUKH.
OneMeHTapHble  YacTHIpl.  OTKpbpITHE  MO3UTpoHA.  MeTosl
HaOIIOICHUS u perucTpanuu AJIEeMEHTapHbBIX YacTHLI.
OdyHaaMeHTanbHble  B3auMoOJeicTBUs.  EamHcTBO  pusmueckoit
KapTUHBI MUpPa
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HpaKTI/I'leCKOC 3aHATHE

[IpakTnueckoe 3anarue Ne§ IloBropenue

CamocrosTenbHas padoTa 0Oy4Jaronuxcs: YIeOHUK, 3a1a4n

Pa3nes 8. DiieMeHTHI ACTPOHOMMH U ACTPOPU3NKHU

Tema 8.1
DJIeMeHTbI ACTPOHOMMU
U acCTPOPU3NKHU

Conepxxanue yueOHOro MarepuaJa:

Dranbl pa3BUTHs acTpoHOMUH. [IpUKiTaiHOe 1 MUPOBO33PEHUYECKOE
3HaueHue acTpoHoMuu. Bun 3Be3qHoro Heba. Co3Be3nus, spKue
3BE3/Ibl, IUIAHETHI, X BUAUMOE JABuxkeHne. ColHeuHas cucTeMa.
[Inanetsl 3eMHOM rpynmnsl. [ImaneTsi-ruranTel. Mansie Tena
Comneunoit cuctemsl. ComHile, potochepa u atmochepa. ConmHeunas
aKTUBHOCTb. MicTouHuk sHeprun CostHIA U 3B€31. 3BE3/bI, HX
OCHOBHBIE XapakTEPUCTUKHU. /lnarpaMma "criekTpanbHbIi Ki1ace -
CBETUMOCTE". 3Be3/IBI TJIaBHOM MOCIIEIOBATEIIFHOCTH. 3aBUCUMOCTD
""Macca - CBETUMOCTS" U1 3B€3/] IIaBHOU MOCIECNOBATEIILHOCTH.
Buyrpennee crpoenue 38e3/11. COBpeMEHHbIE TPEACTABICHUS O
MPOUCXOKACHUU U 3BOJIrOIMH COJIHIIA U 3BE3]1. DTalbl )KU3HU 3BE3 /1.
Muneunsbiii [IyTh - Hamia ["anaktuka. CrinpanbHasi CTpyKTypa
lNanaktuku, pacnpenenenue 3Be31, raza v nbuid. [lonoxxenue u
nexenrne Connna B ['anaktuke. Tunbl ranaktuk. [nockas u
chepuueckas noacucreMsl ['anakTuku. PaguoranakTuky ¥ KBazaphl.
UepHsbie AbIphI B sifipax rajakTuk. Beenennas. Pacimupenue
Bcenennoii. 3akon Xa66ma. Pazoeranue ramaktuk. Teopust bosbiioro
B3pbIBa. PenmmkToBOe M3nmydenune. MacmtabHast CTpykTypa Beenennoi.
Mertaranaktuka. Heperenasie mpo6ieMbl aCTPOHOMHH

JlaGopaTopHble 3aHATUA

Jlaboparopuas pabota Nel3. HalGmroneHuss HEBOOPYKEHHBIM
IJIa30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX TPHIIOKEHUH ISt
OTIpeJieNieHUs] TOJIOKEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3usi CEBEPHOTO MOTYIIAPUs U SIPKUE 3BE3]IbI

OK 01
OK 02
OK 03
OK 05
OK 07
I1IK 2.3

IIpomexxyTouHas arrecTanus (3K3aMeH)

30

| 11 cemectp:
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MaKCHMaJIbHasi Harpy3Ka:

84

o0si3aTesIbHAsA HAIPy3Ka: 44
Jleknuuu: 16
JaboparopHbie padoThbI: 20
IIpakTHyecKue 3aHATHSA: 8
CamocrosiTeibHas padora: 10
IIpome:kyTouHasi aTTecTanus B hopMe IK3aMeHa: 30
3a roa:
MaKCHMaJlbHasi Harpy3Ka: 144
O0s3aTesbHAsi HArpy3Ka: 95
Jleknuu: 53
JlabopaTopHnbie padoThbI: 26
IIpakTHyeckue 3aHATHSA: 16
CamocrosiTesibHas padora: 19
IIpomexyTOYHASI ATTECTALMSA: 30

*
Hpod)eccuonmbno 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
CpeaHero o01ero 00pa3oBaHus U3ydaeTcsl B YCIOBUSAX KaOUHETA.

O6opynoBaHue yuyeOHOTO KaOUHETa!

- IOCaJI0YHBIE MECTA [0 KOJIMYECTBY O0OYHAIOIINXCS;

- pabouee MecTo MpenoaaBaTelis;

- KOMIUTIEKT Y4eOHO-HAIISTHBIX TTOCOOMIA;

- KOMIUIEKT 2JIEKTPOHHBIX BUI€OMATEPUAJIOB;

- 3aJIaHus JJIs1 TPOBEPOUYHBIX padoT;

- IPO(PECCUOHATIBHO OPUEHTUPOBAHHBIC 3a1aHUS;

- MaTepuaibl HK3aMeHa.

Texuuueckue cpeacta 00ydeHHs:

- IEPCOHATBHBIN KOMITHIOTED C JIMIIEH3UMOHHBIM MTPOTPAMMHBIM 00€CTICUeHUEM;

- 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 TEXHUYECKHE C Pa3HOBECAMU;

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. BosbTMETp JTAOOPATOPHBIA;

11. konopumeTp ¢ HAOOPOM KaJTOPUMETPUUYECKUX TEIl;

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 IIITATHBE;

17. Buaeokamepa Jjisi pabOThI C ONTHYECKUMH NpUOOpaMU;

18. reHepaTop 3BYyKOBOIA;

19. rurpometp (ICUXPOMETD);

20. Tpy3 HaOOpHBIN;

21. nuHAMOMETP JEMOHCTPAIMOHHBIN;



22.  KOMIUIEKT MOCY/IbI IEMOHCTPAIMOHHON C TPUHAIICIKHOCTSIMHU;

23. MaHOMET)p KUJIKOCTHOM I€MOHCTPAIIMOHHBIN;

24.  MeTp IEeMOHCTPAIIMOHHBIN;

25.  MUKPOCKOII IEMOHCTPALIMOHHBIH;

26. Hacoc BaKyyMHbI KOMOBCKOTO;

27. CTOJIMK IIOJJbEMHBIN;

28. WTaTUB AEMOHCTPALMOHHBIA (PU3NUECKUI;

29.  DIEKTPOIUIUTKA;

30. HaOOp MEMOHCTPAIMOHHBIN M0 MEXaHUYECKUM SIBIICHUSIM;

31. Habop IEMOHCTPAIMOHHBIN 110 JUHAMHUKE BPAIIaTSIIBHOTO JBUIKEHUS;

32. Habop JEMOHCTPAIMOHHBIA 110 MEXaHUYECKUM KOJICOAHUSM;

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 JEMOHCTPALMOHHBIM MO MOJEKYISIPHONH (QU3UKE U TETIOBBIM
SBJICHUSM;

46. HaboOp IEMOHCTPAIIMOHHBIN 11O Ta30BBIM 3aKOHAM;

47. Habop KanmuuIspoOB;

48. TpyOKa IS IEMOHCTPAIIMN KOHBEKIIUH B )KUIKOCTH;

49. UMIMHIPHI CBUHIIOBHIE CO CTPYTOM;

50. map ¢ KOJBIOM;

51. BBICOKOBOJBTHBIM HCTOYHHK;

52. reHepartop BaH-Ie-Trpaada;

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 AYrooOpa3HbIi;

59. Mar’HuT MOJIOCOBOM JIEMOHCTPAIIMOHHBIN;

60. wMamuHa dIeKTpodopHas;

61. MaATHHK JIEKTPOCTATHYCCKHIA;

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

64. Habop AEMOHCTPALMOHHBIN MO MOJYIPOBOJHUKAM;

65. Habop AEMOHCTPALMOHHBIN 10 IOCTOSHHOMY TOKY;

66. HaOOp JAEMOHCTPAIMOHHBIN MO IEKTPUUECKOMY TOKY B BaKyyME;

67. Habop JEMOHCTPALMOHHBIN MO JIEKTPOAUHAMUKE;

68. Habop [t IEMOHCTPALIMU MATHUTHBIX MOJIEH;

69. nHabop /I AEMOHCTpPAIUU IEKTPUUECKUX MOJEH;

70.  TpancpopMarop y4eOHBIN;

71. mamouka CTCKJISHHAS;

72. mamodka 00HHUTOBAS;

73. npubop yneHIa;

74.  cTpenku MarHUTHBIC HA MITATHBAX;

75.  CyJITaH 3JEeKTPOCTATUUECKU;

76. IITaTUBBI U30JIUPYIOIIHE;

/7. DIEKTpOMarHuT pa300pHBIN;

78. HabOp JEMOHCTPAMOHHBIN TI0 TEOMETPUUYECKOMN 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 JIJIst MOCTOSTHHOTO UCTIOh30BaAHUS;

85.  KOMIUIEKT MOpTPETOB sl 0hOpMIICHUST KaOMHETA;

86. KOMIUIEKT IeMOHCTPAIIMOHHBIX YICOHBIX TAOJIHII.

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

3.2 UndopmannonHoe odbecrieueHre 00ydeHust

Ilepeyenbr ucnoab3yeMbIX YyueOHbIX M3AaHuii, HWHTepHeT-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  jgocryma: JUisi  aBTOPH3.
MIOJIb30BATEIIEH.

2. ®usmka : 10-i kmacc : 6a30BbIi U yrayOnEHHBI YPOBHU : YYEOHHK : B 2 4acTsX /
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 :
ANEeKTpOHHBIN //  Jlanb : 2yekTpoHHO-OMOMuoTeuyHass 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 : 6a30BbI U YrayOAEHHBIA YPOBHU : YUEOHHK : B 2 4acTAX /
JI. . T'enpenmreiin, A. A. bynatosa, 1. H. Kopuunbes, A. B. Komkuna. — 3-¢
u3n., crep. — Mocksa : I[Ipoceemenue, 2022 — Yactes 1 — 2022, — 191 ¢c. —
ISBN 978-5-09-087420-5. — TekcT : »nekTpoHHbIM // JlaHb : 3IEKTPOHHO-
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
Kontpois ® omeHka pe3yJbTaToB OCBOEHUS Y4eOHOro mnpeaMera
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

o/c’

YCTHBIN OIPOC;

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

(bpoHTaNbHBIHN OIPOC;
KOHTpOJIbHAs paboTa;
HaOJIFOIEHHE 3a

BBITIOJITHCHUEM
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

MPaKTUIECKUE
paboTHI (perieHne
Ka4eCTBEHHBIX
Y pacUeTHHIX 3a7a4);

TECTUPOBAHUC,

pelIeHne Keic-3aaay;

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

BBINIOJTHEHHE
MIPaKTUYECKUX
3aJaHui
poheCCUOHAITBHOM
HaIpaBJICHHOCTH;

OK 05. OcymiecTBasiTh YCTHYIO
Y MACbMEHHYI0 KOMMYHHKAIUIO HA
rocyJaapCcTBEHHOM si3blke Poccuiickoit
denepanyy ¢ y4eToM 0COOEHHOCTEN
COIL[MAIBHOTO
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

BBITIOJIHEHUE 3a/laHUI
IIPOMEKYTOYHOU
aTTecTanuu

OK 07. CoznelicTBOBaTh COXpPaHEHUIO

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

" TIpogeccoHaTbHO OPHEHTUPOBAHHOE COZIEPIKAHHME (COIEPIKAHME TIPHKIIAHOTO MOJYJIs).
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OKpYKarollen Cpebl,
pecypcocOepexeHUI0, TIPUMEHSTh
3HaHUS 00 N3MEHEHHUH KIIMMaTa,
MPUHLIUIIB OEPEKITUBOTO
MIPOU3BOICTBA, 3P (HEKTUBHO
JIEMCTBOBATH B UPE3BbIYANHBIX
CUTYaIusAX

Pazgen 3. Temnr 3.1., 3.2., 3.3.
Paznen 4. Temr1 4.1.,4.2., 4.3
Pazgen 5. Temnr 5.1., 5.2., 5.3.
Pazgen 7. Temnr 7.1, 7.2
Pasznen 8 Tema 8.1
ITo/c

1K 2.3 OcymiecTBasTH KOHTPOJIb
Ka4yecTBa TEKYIIErO COJCPKAHUS ITYTH,
PEMOHTHBIX U CTPOUTEIBHBIX PadoT.

Pazgen 2. Temnr 2.1., 2.2., 2.3.
Paszgen 3. Temnr 3.1., 3.2., 3.3.
Pazmen 4. Temsr 4.1.,4.2., 4.3
Paszgen 5. Temnr 5.1., 5.2., 5.3.
Paszgen 8 Tema 8.1
Ilo/c
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	17. видеокамера для работы с оптическими приборами;
	18. генератор звуковой;
	19. гигрометр (психрометр);
	20. груз наборный;
	21. динамометр демонстрационный;
	22. комплект посуды демонстрационной с принадлежностями;
	23. манометр жидкостной демонстрационный;
	24. метр демонстрационный;
	25. микроскоп демонстрационный;
	26. насос вакуумный комовского;
	27. столик подъемный;
	28. штатив демонстрационный физический;
	29. электроплитка;
	30. набор демонстрационный по механическим явлениям;
	31. набор демонстрационный по динамике вращательного движения;
	32. набор демонстрационный по механическим колебаниям;
	33. набор демонстрационный волновых явлений;
	34. ведерко архимеда;
	35. маятник максвелла;
	36. набор тел равного объема;
	37. набор тел равной массы;
	38. прибор для демонстрации атмосферного давления;
	39. призма, наклоняющаяся с отвесом;
	40. рычаг демонстрационный;
	41. сосуды сообщающиеся;
	42. стакан отливной демонстрационный;
	43. трубка ньютона;
	44. шар паскаля;
	45. набор демонстрационный по молекулярной физике и тепловым явлениям;
	46. набор демонстрационный по газовым законам;
	47. набор капилляров;
	48. трубка для демонстрации конвекции в жидкости;
	49. цилиндры свинцовые со стругом;
	50. шар с кольцом;
	51. высоковольтный источник;
	52. генератор ван-де-граафа;
	53. дозиметр;
	54. камертоны на резонансных ящиках;
	55. комплект приборов и принадлежностей для демонстрации свойств электромагнитных волн;
	56. комплект приборов для изучения принципов радиоприема  и радиопередачи;
	57. комплект проводов;
	58. магнит дугообразный;
	59. магнит полосовой демонстрационный;
	60. машина электрофорная;
	61. маятник электростатический;
	62. набор по изучению магнитного поля земли;
	63. набор демонстрационный по магнитному полю кольцевых токов;
	64. набор демонстрационный по полупроводникам;
	65. набор демонстрационный по постоянному току;
	66. набор демонстрационный по электрическому току в вакууме;
	67. набор демонстрационный по электродинамике;
	68. набор для демонстрации магнитных полей;
	69. набор для демонстрации электрических полей;
	70. трансформатор учебный;
	71. палочка стеклянная;
	72. палочка эбонитовая;
	73. прибор ленца;
	74. стрелки магнитные на штативах;
	75. султан электростатический;
	76. штативы изолирующие;
	77. электромагнит разборный;
	78. набор демонстрационный по геометрической оптике;
	79. набор демонстрационный по волновой оптике;
	80. спектроскоп двухтрубный;
	81. набор спектральных трубок с источником питания;
	82. установка для изучения фотоэффекта;
	83. набор демонстрационный по постоянной планка;
	84. комплект наглядных пособий для постоянного использования;
	85. комплект портретов для оформления кабинета;
	86. комплект демонстрационных учебных таблиц.
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