[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®KO: Tkayesa Jlapuca BnagumuposHa

[HomkHocTb: U.0. oupekTopa

[arta nognucanus: 16.09.2025 20:15:44

YHUKanbHbI MPOrpaMMHbIA KIKOY:

[Tpunoxenne

k IIIICC3 o crennaibHOCTH
23.02.06 TexHuueckas SKCIUTyaTalus

6193ebd093351b6251af28b8e5ef9cbb3f05df49 ITOABMXHOTO COCTaBa JKEJIC3HBIX 10pOr

PABOYAS IPOTPAMMA YUYEBHOM JUCIUILIAHBI
OV/I.11 ®U3UKA

baszosas noocomoska
cpeone2o npoghecCuoHaIbHO20 00PA308aHUS

(I'00 nauano noozomoexu - 2025)



COIEPKAHHUE
Ha3Banmue pa3zgeiia

. OBIIIASI XAPAKTEPUCTHKA PABOYEI
[TIPOTPAMMDBI YUYEBHOU JUCHATUIAHEI

. CTPYKTYPA U COJEPXXAHUE  VYEBHOM
JTIMCHUTUIMHBI

. YCJIOBUS PEAJIM3ALIUN VYEBHOM
JTICHUTUIMHBI

. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUS
JTIACLIATUIIAHBI

Crp.

53

42



1. OBHIASI XAPAKTEPUCTUKA PABOUYEM ITPOIT'PAMMbBI YUYEBHOH
JAUCHUITIVIMHBI «®@U3UKA»

1.1. MecTo AUCHMIUIMHBI B CTPYKType OCHOBHOH MNPOo()ecCHOHAITBHOII
00pa3oBaTeJbHOI MPOrPpaMMBbI:

IIporpamma JVCLIUIIIUHBI SIBIIACTCSA 4acCTbIO OCHOBHOM
npodeccuoHanbHON obOpa3zoBatenbHON mporpammel  CIIO, peanmsyemoit Ha 0ase
OCHOBHOTO 00IIero o0pa3oBaHus, U BXOJIUT B 00111€00pa30BaTEIbHBIN MUK YyIeOHOTO
IU1aHa.

PabGouass mporpamma y4yeOHOW HIHUCHMIUIMHBI pa3paboTaHa Ha OCHOBE
®denepanbHOTO TOCYAAPCTBEHHOIO 00Pa30BaTEIBLHOTO CTaHAApTa CPEIHEr0 OOIIEro
o0pa3oBaHUs ¥ MPUMEPHON OCHOBHOM 00pa30oBaTeIbHON MPOrpaMMbl, OJ00pEHO Ha
3acenanuu I[lenarorudyeckoro coera ®I'bOY AI1O UPIIO npotokonom Ne6/2025 ot
«18» anpens 2025 roaa.

1.2. He.]'ll: U INIAHUPYEMBIE PE3YJIbTATbI OCBOCHHUA TUCIHUIIJINHDBI

1.2.1. Heau 1UCHUTNIMHBI:

Conepxkanue  mporpaMmbl  00I1IeoOpa3zoBaTeibHOM  nucHUIUIMHBL — Dusuka
HaIIpaBJIEHO HA JOCTH)KEHHE CIEAYIOMIMX LEeeil:

* (QopMHpOBaHME UWHTEpeca M CTPEMJICHUA OOYyYalolUXcsi K HayYHOMY
M3YUYEHUIO MPUPOIbI, PA3BUTHE UX MHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

*  pa3BUTHE NPEICTABICHUNA O HAYYHOM METO]I€ TO3HAHUS

1 (OpMHUPOBAHUE UCCIIEA0BATEIHCKOTO OTHOIICHHS K OKPY KAIOIIUM SBJICHUSIM;

* (opMHpOBaHME HAYYHOTO MHPOBO33PEHHS KakK pe3ysbTaTa M3Y4YEHUSI OCHOB
CTPOEHHUS MAaTepuHu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

* (dopMUpOBaHHE YMEHUU OOBSICHATH SBJICHUSI C HCIOJIb30BaHUEM (DU3NUECKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEJIbCTB;

* (opMHpOBaHME TPEACTABICHUA O poiM (PU3MKU I Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTUH.

JlocTikeHue 3TuX 1efield 00ecreurnBaeTcsl peleHueM CIeayoIuX 3a/1a4

B IIpoliecce U3yueHUs Kypca (PU3MKU Ha YPOBHE CPEIHEro 00IIero oOpa3oBaHus:

* NpUOOpEeTEeHHE CUCTEMBbI 3HaAHUN 00 OOmMX (U3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUAX, BKIKOYAsT MEXaHHUKY, MOJIEKYJSPHYIO (PU3HUKY, AJIEKTPOJUHAMUKY,
KBaHTOBYIO (PM3HMKY U 3JI€MEHTHI aCTPOPU3UKHY;

* (opMHUpOBaHUE YMEHUI IPUMEHSTh TEOPETUUECKUE 3HAHUS

JUTsl OOBSICHEHUS! (PU3NYECKUX SIBJICHUI B IPUPOJAE U JIJISl IPUHATUS TPAKTUUECKUX
pELIEHNN B TOBCEAHEBHOM KU3HU;

*  OCBOEGHHE CIOCOOOB pelIECHUs PA3IMYHBIX 33/1ay C ABHO 33JaHHOU (u3HUeCcKOn
MOJIENIbIO, 3ajad, IMOAPa3yMEBAIOIIMX CaMOCTOSATEIbHOE CO3/aHhe (PU3NYECKOU
MOJI€JIM, COOTBETCTBYIOIIEH YCIOBHSIM 3a1a4H;

* MOHMMaHHE (PU3MYECKHUX OCHOB U NPHUHIMIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLECCOB, MX BIUSIHUS HA OKPYKAIOIIYIO CPENY;



*  OBJAJICHHUE METOJaMH CAMOCTOSATEIHHOTO TUTAHUPOBAHHSI

U TpoBeIeHUs: (PU3UYECKHX OSKCIEPUMEHTOB, aHalu3a © HWHTEPIpPETaluu
UHPOPMAITUH, ONIPEICTICHHUS TOCTOBEPHOCTH MOTYUYCHHOTO PE3yJIbTaTa,

* CO3JMaHHWE YCJIOBUW JUIS Pa3BUTHUS YMEHHHA TMPOEKTHO-HCCIIECI0BATEILCKOM,
TBOPYECKOU JIEATEITHHOCTH.

Ocobennocms  hopmuposanus COB0OKYNHOCMU 3a0ay U3VYEHUs @QUIUKU  OJiA
cucmemvl  cpeOHe20  NPOeccUOHANbHO20  00pA308aHUsl  3AKIIOYAEmCcs 8
HeoOX00UMOCMU peanu3ayuy npoGecCuOHAIbHOU HANPABIEHHOCTIU PeulaemblX 3d0ay,
yuéma ocobenrHocmell cghepvl desmenbHOCmU OYOYWUX CNEYUATIUCTIOS.

Ilpoepamma no  @usuke npedocmasisem B03MONCHOCHb Ol peaiu3ayuu
PA3UYHBIX MEeMOOUYEeCKUX NOOX0008 K op2anHu3ayuu ooydenus @usuxe npu ycio8uu
coxXpaneHusi 0053ameibHOl YaACMU COOEPHCAHUSL KYPCA.

Ilpenooasamenv  enpase  camMoCmosimenbHoO  6blOUpamsb — POpMy  U3yUeHus
mamepuana: J1eKyus, OeMOHCMpayus IKCHEPUMEHmd, NnpaKkmuyeckas paboma,
NPAKMUKYM N0 peuenuio 3a0ay u np., a makice no ceoemy YCMOMpeHuo nposooum
O0eMOHCMPAYUOHHbIE U 1AOOPAmMopHble  pabomvl ¢ YUEMOM — UMEIOWe20Cs
obopyoosanusi  (onpeoensimv  NPOOONNCUMENbHOCMb  1AOOPAMOPHO20 UL
NPAKMUYECKO20 3aHAMUS, OONOJHAMb €20 OpyeumMu eudamu pabom: u3yyeHue
Mmeopemuyecko20 Mamepuand, peweHue 3a0ad, paboma ¢ mexHudecKum mekCcmom,
mecmupoganue u np.)

Ilpenooasamenvy ~ camocmoamenvho  onpeoensem — NOCIE008AMENLHOCHLb
usyyeHuss U 006veM uacos, OMEOOUMbIL HA U3VHUEHUe OMOENbHbIX MmeM, Gbloupaem
MeMamuxy HnpopeccCUoOHATbHO OPUEHMUPOBAHHO20 COOEPIHCAHUSL  OUCYUNIUHBL 8
3asucumocmu  om  cneyugpuku  Oyoywer  npogeccuoHaibHou  0esimeabHOCmuU
00yYaAOUUXCHL.



1.2.2. Ilnanupyembie  pe3yJbTaThl OCBOCHHUS 001eodpasoBaTeJIbHOM
aucuIIMHLI B cooTBeTcTBHHU ¢ PI'OC CIIO u Ha ocnoBe ®I'OC COO

O6mme komnerennnn (Hanee — OK) u npodeccroHaIbHBIC KOMIICTCHITUH (ajaee —
I[IK) ®I'OC CIIO B COOTHECEHHMHM C JUYHOCTHBIMH, METANPEAMETHBIMU U
MpEAMETHBIMA  pe3yibTaTaMu oOydeHuss 0Oa3oBoro ypoBHsS (mamee — [IPO)
®I'OC COO npencraBieHsl B TAOIUIIE:



Koa
HauMeHOBaHHe
(popmupyembIx
KOMIIeTeHII Ui

[Inanupyemble pe3y/bTaThl 0CBOEHHS MPOrPAMMBbI 110 TUCHUIIHHE

Oo6mmue!

JMCHUIIHHAPHbIE?

OK 01. Beibupats
CIIOCOOBI peIICHUS
3ama4
npoheCCuOHATLHON
JeSTEIbHOCTH
MIPUMCHHUTEITHHO
K pa3IM9IHBIM
KOHTEKCTaM

JluyHOCTHBIE pe3yJbTaThl JOKHBI OTpPaXXaThb B 4YaCTH
TPYIOBOT'O BOCITUTAHHUS:

-  TOTOBHOCTbL K
MacTepcTBa, TPYA0II00uE;

- TOTOBHOCTE K AKTHBHOH
TEXHOJOTUYECKOW W COLMAJIbHOM  HAIpaBJIECHHOCTH,
CIIOCOOHOCTH WHULIUAPOBATH, TUTAHUPOBATH 51
CaMOCTOSATENIbHO BBITIOJIHATH TAKYIO JACSTEIHHOCTD;

- MHTEpeC K pa3Iu4HbIM cdepam npodecCHOHaATbLHON
JIEeITEIbHOCTH,

- TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUH BCEH KU3HU.

MeranpeameTHbIe pe3yIbTaThl TOJDKHBI OTPaXaTh:

OsgnageHue YHUBEPCATbHBIMHU y4eOHBIMH
II03HABATEILHBIMHU JEHCTBUASIMU:

a) 6a30BBIC JJIOTUYECKHE ICHCTBUS:

CaMOCTOSITENIbHO (OPMYITUPOBATh U aKTyaJTU3WPOBATH
npo0OyeMy, pacCMaTpUBaTh €€ BCECTOPOHHE; yCTaHABIUBATh
CYIIIECTBEHHBIM TMPHU3HAK WUJIM OCHOBAHMS [IJISi CPABHEHHS,
Kiaccupukanuu U OOOOIIEHUsS;  ONPEeneNsiTh  LEeTu
NEATCIbHOCTH, 3a/1aBaTh IapaMeTpbl W KPUTEPHH WX
JOCTUKEHHUS; BBISBISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUUS
B paccMaTPUBAEMBIX SIBICHUSX, BHOCHUTH KOPPEKTHUBHI B
NesITeNIbHOCTh, OLIEHWBAaTh COOTBETCTBHUE PE3YJIHTATOB

OCO3HaHHUEC OCHHOCTH

TpyAay,

ACATCIIbHOCTH

I1P6 1. CdopMupOBaHHOCTH NPEACTABICHUNA O pPOJIU
U MecTe (PU3MKM U aCTPOHOMHUHU B COBPEMEHHOH Hay4yHOMH
KapTHHE MHUpPaA, O CUCTeMooOpasyromell poiau (U3MKU B
pa3BUTUH €CTECTBEHHBIX HayK, TEeXHUKU
U COBPEMEHHBIX TEXHOJIOTUH, O BKJIaJ€ POCCUUCKUX
U 3apyOeXHBIX YYCHBIX-(QU3UKOB B pPa3BUTHE HAYKH;
NOHMMaHWe  (U3WYECKOH  CYHNIHOCTH  HaOJI0JaeMbIX
SIBJIGHUH MUKPOMHpA, MAaKpOMHUpa U MeraMmupa; NOHUMaHNe
POJIM ACTPOHOMHHM B ITPAKTUUYECKON AEATEIbHOCTH Y€JIO0BEKa
U JalbHEeHIIeM HayYHO-TEXHMYECKOM pa3BUTHH, POJIU
buzukn
B (GopMHpOBaHWM Kpyrozopa #  (YHKIHOHAIHHOH
IrPaMOTHOCTH Y€JIOBEKa JIJISl peLICHUs MPAKTUYECKUX 3a/1ay;

I[IP6 2. CdopMHPOBAaHHOCTH YMEHMH PpPAaCIO3HABATh
¢usnueckue sBIEHUS (MpoLEcChl) U OOBACHATH HMX Ha
OCHOBE  M3YUYEHHBIX  3aKOHOB:  PAaBHOMEPHOE W
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE JBHKEHHE, CBOOOJHOE
NaJcHUE TeJl, JBWKEHUE II0 OKPYKHOCTH, HHEpLU,
B3aUMO/ICIICTBHUE Tell, KoseOaTelIbHOE JABM)KEHUE, PE30HAHC,
BOJIHOBOE ABWXEHUE; NUDPPy3usi, OpOyHOBCKOE ABHKEHUE,
CTpOEHHE XUAKOCTEH U TBEPABIX TEJ, U3MEHEHHE o0bema
TEJ MPU HarpeBaHUU (OXJIaKIEHHUH ), TEIUIOBOE PaBHOBECHE,
HCIIapEHHEe, KOHJICHCALWsA, IJIaBJICHHUE, KpUCTAJIU3alus,
KWIIEHWE,  BJIAXKHOCTb  BO3JyXa, CBSI3b  CpeIHEH

1 OOmme pesymbraThl cOPMYJIMPOBAHBI B COOTBETCTBUM C JIMYHOCTHBIMH M MeETanpeaMeTHbiMU pesyinbratamu ®T'OC COO, B (OPMHPOBAHMH KOTODPBIX yYacTBYET
o01meoOpa3oBaTenbHas JUCHHUIUIMHA.

2 JlucoynInHAPHBIE PE3yIbTaThl cPOPMYIMPOBAHBI U IPOHYMEPOBAHBI B COOTBETCTBUHM C TPEOOBAHUAMH K MPEAMETHBIM pe3yibTataM 6asosoro yposas (ITP6) ®I'OC COO (ITpuxas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (pemakuust ot 27.12.2023 1.).




LEJsIM, OIEHWBATh PUCKUA TIOCIEICTBHHA JCATEIBHOCTH;
pa3BuUBaTh  KpEaTHMBHOE  MBIIUICHUE TPH  PEIICHHU
KHU3HEHHBIX MPOOIIeM;

0) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBYS:

- BJIAJEeTh HaBBIKAMU Y4E€OHO-MCCIIEIOBATEIbCKOW H

MPOSKTHOH  NEATENBHOCTH,  HaBBIKAMH  pa3pelICHUs
npo0Jem;

- BBUIBISITh  NPUYHUHHO-CJICJICTBEHHBIC CBSI3U W
aKTyaJIM3MpOBaTh  3aJady, BBIBUTATh THIIOTE3y €€

pelieHus, HaXOAUTh apTyMEHTHI JJIS JOKAa3aTeIbCTBA CBOMX
YTBEPXKACHUH, 3a71aBaTh NapaMeTPbl U KPUTEPUU PEIICHNUS,

- aHAJM3HUPOBATH MOJYYCHHBIC B XOJI€ PELICHUS 3a1aul
pe3yabTaThl, KPUTHUYECKH OLIEHUBATh HMX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

- yMETh NEPEHOCUTh 3HAHUS B IO3HABATEIbHYI U
MPAKTUYECKYIO YaCTH KU3HEICATCIbHOCTH;

- YyMeTb HMHTETpUPOBATh  3HAHHS
MpeAMETHBIX 00J1acTel;

- BBIJIBUTaTh HOBBIE WJEH, Mpeiaratb OpUTHMHAIbHbIE
MOAXObI U PEIICHUS;

- TPOSBIATH CHOCOOHOCTH HMX UCIOJB30BAaHUSI B
MMO3HABATEJILHON U COIMATIbHOM MPAKTHKE;

-MPOSIBIIATH ~ CIHOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATEIILHOMY MTOUCKY METO/IOB petieHus
MPaKTUYECKUX 3a]lad, MPUMEHEHUIO Pa3IUIHBIX METO0B
MMO3HAHMS;

- CTaBUTHh U (HOPMYIHPOBATh COOCTBEHHBIC 33/1ayll B
00pa30BaTEeNbHON NEATENBHOCTH U KU3HEHHBIX CUTYaIUsX;
BBISIBIIATh ~ MPUYUHHO-CJICJICTBEHHBIE  CBS3M W IS
JTIOKa3aTelIbCTBa CBOUX YTBEPIXKICHUH, 3a7aBaTh apaMeTphl
Y KPUTEPHUH PEIICHUS aKTyaTu3UpPOBaTh 3a/1a4y, BBIABUTATh
TUIIOTE3Yy €€ pelIeHUs, HAXOUTh aPTYMEHTHI;

U3  pa3HbIX

KUHETUYECKONH SHEPTrUM TEIUIOBOTO JBMKEHHUS MOJIEKYJT C
a0COJIOTHOW TeMIepaTypol, NOBBIIICHHE JaBJICHUS Ta3a
IOpU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXKIY
nmapameTpaMH ~ COCTOSIHMS ~ ra3a B H30MpOLEccax;
QJIEKTPHU3AIMs TeJ, B3aUMOJCHCTBHE 3apsi/iOB, HArpEBaHHE
IPOBOJIHUKA C TOKOM, B3aUMOJEHCTBHE MAarHHUTOB,
AIIEKTPOMAarHuTHAsT MHAYKIHS, ASHCTBUE MAarHUTHOTO TOJIS
Ha TOPOBOAHMK C TOKOM W JBWKYIIUHCA 3apsm,
AIIEKTPOMArHUTHBIC KOJICOaHUs M BOJHBI, MPSIMOJIHHEHHOE
pacrpocTpaHeHHE  CBETa, OTpaXCHHWE, IPEIOMIICHUE,
uHTeppepeHrs, aAudpaknus © TOJNIPU3ALMUS  CBETa,
mucrepcust cBera; Gorodnekrpudeckuii 3pQexT, cBeToBOE
JIaBJICHUE, BO3HHKHOBEHHE JIMHEWYATOrO CIIEKTpa aTroma

BOJIOPO/IA, €CTeCTBEHHAs u MCKYCCTBEHHAs
PaIMOaKTUBHOCTD;

[1P6 3. Biiagenne oCHOBOIONIATAIOMMME (PU3UICCKUMHU
IIOHATUAMU n BEJIIMUMHAMMU, XapaKTCPU3yroIuMnu
¢dbuzmdeckue Tmporecchl (CBA3aHHBIMH C MEXaHUYECKUM
JBIDKEHUEM, B3aUMOJEMCTBUEM Tell, MEXaHWYECKUMHU
KOJICOAHUSAMH W BOJIHAMM;,  aTOMHO-MOJIEKYJISIPHBIM
CTPOGHHEM  BEIeCTBa,  TEIUIOBBIMU  Ipolieccamy;

SHCKTpI/ILIeCKI/IM WU MAar"duTHBIM IIOJISAMH, BJIGKTpI/I‘IGCKI/IM
TOKOM, BHGKTPOMaFHI/ITHBIMI/I KOHe6aHI/I$IMI/I N BOJIHaAMWH,
OIITUYCCKUMU SIBJICHUAMU KBAaHTOBBIMH SABJICHUAMU,
CTPOCHHEM aToMa M aTOMHOTO S/pa, PaJIlO0aKTUBHOCTHIO);
BJIAJICHUE  OCHOBOINOJIAralOUIMMU  aCTPOHOMHYECKUMU
MOHSATHUAMHM, TO3BOJISIOIIMMU XapaKTepU30BaTh MPOLIECCHI,
MPOUCXOAIINE Ha 3BE3/1aX, B 3BE3/HBIX CHUCTEMaX, B
MEXKTIAKTHIECKON cpele; ABWKEHHWE HEOECHBIX Tell,
IBOJIONNIO 3Be311 M BeellenHoii;

[IP6 4. BnaneHue 3aKOHOMEPHOCTSIMH, 3aKOHAMHU

1



- QaHAJIM3UPOBATH MOIYYCHHBIE B XOJI€ PEIICHUs 3a1a4u
pe3yNbTaThl, KPUTUUYECKH OICHUBATh MX JOCTOBEPHOCTb,
MPOTHO3UPOBATh M3MEHEHHE B HOBBIX YCIJIOBHUSX; JaBaTh
OIICHKY HOBBIM CHTYyaIlusiM, OIICHHBATh MPUOOPETCHHBII
OTIBIT;

- pa3palaThIBaTh IJIaH PEHICHUS MPOOJIEMBbI C YUETOM
aHall3a MMEIOIIMXCS MaTepHalIbHBIX U HeMaTepualbHBIX
pPECYPCOB; CTaBUTh MPOOJIEMBI M 3a/ayd, JOMYCKAaoIlue
ATbTEPHATUBHBIC PEIICHUS

U TeopusMH (3aKoH BcemupHoro tsaroteHus, [, II u III
3aKkOHbl HbBIOTOHA, 3aKOH COXpAaHEHUs MEXaHWYECKOU
SHEPTHM, 3aKOH COXpPAHEHUS  HMIYJbCa, MPUHIUI
CyNepIIO3UINI cul, MPUHIUIT PaBHOIIPaBHOCTH
HWHEPIHUATbHBIX CUCTEM OTCUETa; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHHsI BEUIECTBA, I'a30BbIE
3aKOHbI, MEpPBBIA  3aKOH  TEPMOJMHAMMKHU;  3aKOH
COXpaHEHUs IEKTPUUECKOro 3apsiaa, 3akoH Kynona, 3akoH
Oma s yyacTka 1wend, 3akoH Owma I TIOJHOM
SJIEKTPUYECKOM 1enu, 3akoH Jxoyns - JleHna, 3aKkoH
3JIEKTPOMArHUTHOM MHYKIIUU, 3aKOH COXPaHEHUS YHEPTUH,
3aKOH MPSMOJIMHEHHOTO pacnpoCTpaHEHHUsI CBETa, 3aKOH
OTpa)X€HUs CBETa, 3aKOH NIPEJIOMJIEHUS CBETa; 3aKOH
COXpaHEHUs SHEPIruH, 3aKOH COXPAHEHUSI UMIYJIbCA, 3aKOH
COXpaHEHUsl BJIEKTPUYECKOTO 3apsAlia, 3aKOH COXPAHEHMS
MaccOBOI'0 4YKciia, OCTyJIaThl bopa, 3aKoH pasinoaKTUBHOTO
pacmazna);  yBEpEHHOE  HCIIOJIb30BAaHME  3aKOHOB U
3aKOHOMEPHOCTEH TIpH aHanu3e (PU3NYECKUX SIBICHUU U
IIPOLIECCOB;

[IP6 6. BnameHue OCHOBHBIMH METOJIaMU HAy4YHOTO
MO3HAHMS, UCTIOJIb3YEMbIMH B (PM3UKE: MPOBOIUTH MPSMBIE
U KOCBEHHBIE M3MEpeHUs (PU3MYECKUX BEIMYMH, BHIOHpas
ONTUMAIBHBIA CIIOCO0 M3MEPEHUSI U UCIIOJb3Ysl U3BECTHBIE
METOJABl OLICHKH NOTPEIIHOCTEd HW3MEpPEHUN, NPOBOIUTH
HCCIEOBAaHUE  3aBUCUMOCTEH  (U3WYECKMX  BEJIUYUH
C UCHONB30BaHHWEM TMPSIMBIX U3MEPEHHUH, OOBICHITH
MOJIy4E€HHBIE Pe3yJIbTaThl, UCTIONB3Ys (DPU3HUECKUE TEOpPUH,
3aKOHBI U MOHATHS, U JANaTh BBIBOJIBI; COOMIOAATH MpaBUiia
6e30MmacHoro Tpyaa
MpU  TPOBEICHUM WCCIEAOBAaHUN B paMKax ydeOHOTo
IKCTIEPUMEHTA u y4eOHO-HCCIIeI0BATEIbCKON
JeATETbHOCTH c HCIIO0JIb30BaHUEM U (POBBIX




U3MEPUTEIIbHBIX YCTPOMCTB u 71a00paToOpHOro
00opy10BaHUS; C(OPMHUPOBAHHOCTb  IPE/CTaBICHUM
0 METO0/1ax MOJTY4YEHHs] HAyYHbIX aCTPOHOMHUYECKUX 3HAHUI;

I[MP6 7. CdopmupoBaHHOCTH  YMEHHUS  peIIaTh
pacueTHbIe 3a/1a4 C SIBHO 33JJaHHOHN (PU3HUECKON MOJIEIBIO,
UCTIONb3YS ¢buznyeckue 3aKOHBI
UM IDPUHLUIBI, HAa OCHOBE aHalIM3a YCJIOBUS 3aJaud
BBIOMpATh (PU3MYECKYIO MOJENb, BBLIEIATh (PU3NUECKUE
BEJIMYMHBI U (HOPMYJIBI, HEOOXOMUMBIE JUISI €€ pPEeIICHUS,
OPOBOAMTH  pacyeTsl U OLEHUBaThb  peajlbHOCTh
NOJYYCHHOTO 3HA4YeHUs (PU3MUYECKOW BEMYMHBI, pPEIIaTh
KayeCTBEHHbIE 3a/1a4H, BbICTpauBas JIOTUYECKH
HENPOTUBOPEUMBYIO LIENOYKY PACCYXJEHUH C OMOpod Ha
U3yYEHHbIC 3aKOHbI, 3aKOHOMEPHOCTH U (PHU3HUECKUE
SIBJICHMSI

OK 02.
Ucnonb3oBars
COBpPEMEHHBIE CPECTBA
MIONCKa, aHAJIHM3a
U UHTEpIIpeTalun
uHpopMauu
1 uHGOPMAIMOHHBIE
TEXHOJIOTUHU

JUTSL BBITIOJTHEHHSI
3agaq
npodeccnoHaNbHOMI
JeATeTbHOCTH

JlugHOCTHBIE pe3yJIbTaThl JOJDKHBI OTPaXaThb B 4YaCTH
LIEHHOCTH HAy4YHOT'O MTO3HAHUS:

- c(hOopMUPOBAHHOCTH MHPOBO33PEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HAyKd M OOIIECTBEHHON TNPAaKTUKH, OCHOBAHHOTO Ha
JManore KyJabTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeECTa B MOJIMKYJIBTYPHOM MHDE;

- COBEPUICHCTBOBAaHHUE S3BIKOBOM M YHTATEIbCKOU
KYJBTYpPBI KaK CPEJICTBa B3aUMOJICHCTBUS MEXTY JIFOIbMU U
MTO3HAHMS MUDA;

MeranpeameTHeie  pe3yibTaThl JAOJKHBI
OsBnageHue YHUBEpCaIbHBIMU
IMO3HABATEILHBIMH ACHCTBUSIMH:

B) paboTta ¢ uHdopmarmei:

- BJIAJICTh HaBBIKAMH TOJy4YeHHs HHPOPMAIMH W3
HCTOYHHUKOB Pa3HBIX THIIOB, CaMOCTOSITEILHO

OTpaXkaTh:
y4eOHBIMU

I[IP6 5. YMmeHue yuuThIBaTh I'paHULBl NPUMEHEHUS
M3Y4YEHHBIX (U3NYECKUX MOJeNel: MaTepuaybHas TO4YKa,
WHEepLHAJIbHAs CHUCTEMa OTCcueTa, WICAJIbHBIN ra3; MOJeNnu
CTPOEHHsI Ta30B, >KUJAKOCTEH W TBEPABIX Te€J, TOYEUHBIN
JNEKTPUYECKUH 3apsii, sAepHas MOJEIb aTOMa, HyKJIOHHAs
MOJIEb aTOMHOTO anpa
IpY pelIeHnU GU3NUECKUX 3a1a4;

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOMW MO3UIIUU T10
OTHOIICHHIO K (u3NYecKoil mH(popMaluu, Moixy4aeMon u3
pa3HbIX HCTOYHUKOB, YMEHHMI HCIMONb30BaTh LU(POBHIE

TEXHOJIOTHH JUIS MIOUCKa, CTPYKTYPHUPOBAHUS,
UHTEpOpETallMi U TPEACTaBIEeHUs Y4eOHOH M HaydHO-
MOTYJIAPHOM UH(pOpMaLUY; pa3BuTHE YMEHUH

KPUTHUYECKOT'0 aHaJIN3a MoJIydaeMoi HHPOpMaIuu




OCYHIECTBIIATH ~ TOMCK, AaHAJIN3, CHCTEMaTH3alUI0 U
MHTEPIIPETari0 MH(GOpMAUU Pa3INYHBIX BHIOB U (OpPM
MIPECTABICHHUS;

- CO37aBaTh TEKCTHl B PA3JIMYHBIX (hopMaTax C y4ETOM
Ha3zHa4YeHUs MH(OpPMAIMK U LEIEeBOI ayIMTOPHH, BHIOHpas
ONITHMANBHYIO ()OPMY NPEICTABICHHS U BU3YyJIU3aIHH;

- HCIIONBb30BaTh CpPEACTBA HMH(POPMAIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH B peuIeHun
KOTHUTUBHBIX, KOMMYHHUKATHBHLBIX W OPraHU3allMOHHBIX
3a/a4 ¢ cOoOI0JeHMEM TpeOOBaHUM IPrOHOMHUKHU, TEXHUKU
0€30MaCHOCTH, TUTUEHBI, PecypcocOepekeHus], IPaBOBBIX U
THYECKUX HOPM, HOPM HH(OPMAIIMOHHOH 0€301MacHOCTH;

- BIAJICTh HABBIKAMHM pACIIO3HABAHWS M  3aIIUTHI
uHpOpMaImy, THPOPMAIIMOHHONH OE30ITaCHOCTH JIMYHOCTH

OK 03.
[InanupoBars
Y pealln30BbIBATH
COOCTBEHHOE
npodeccuoHanbHOe
Y JINYHOCTHOE
pas3BuUTHE,
peINpPUHIMATENbCKY
10 JICATEIHHOCTD
B Npo¢eCCUOHAITBHOU
cdepe, HCTIOTB30BaTh
3HaHUS 110 PaBOBO
U (UHAHCOBOM
IPaMOTHOCTH
B PA3IUYHBIX
KU3HEHHBIX CHTYaIUsIX

JInyHoCTHBIE pe3yabTaThl JOKHBI OTpaXkarb B 4acTH
JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSA:
- CIIOCOOHOCTH OLIEHMBAaTh CUTYallUI0 M TPUHUMATh

OCO3HAHHBIE PEIICHHS, OPUEHTHUPYSICh Ha MOPAIBHO-
HPaBCTBEHHBIC HOPMBI
¥ [ICHHOCTH,

-0CO3HAHME JINYHOTO BKJIA] B IOCTPOECHHUE YCTOMYUBOTO
Oymymiero;

MeranpeameTHbie  pe3yiabTaThl JOJKHBI  OTPaXKaTh:
OsBnageHue YHUBEpCATbHBIMHU pPeryIsTUBHBIMU
IEWCTBUSIMU .

a) caMOOpTraHu3aLUs:

-  CaMOCTOSITEJIbHO OCYLIECTBJISATh IO3HABATEIbHYIO
NeSTeNbHOCTh,  BBISBISATH  NPOOJIEMBbI,  CTaBUTh U
dbopMynupoBath cOOCTBEHHBIE 3a/ladil B 00pa3oBaTeNbHOM
NESATETbHOCTH M )KU3HEHHBIX CUTYAITUsX;

- CaMOCTOSITEIbHO  COCTaBJISTh

IUIaH  peUIeHUs

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOI MO3UIIUU IO
OTHOIICHHUIO K (U3MUECKOr MH(POPMAIUH, TOTyIaeMOn H3
pasHBIX HCTOYHHMKOB, YMEHHMH WCIIONB30BaTh HH(POBEIC

TEXHOJIOTHH JUTS IIOMCKA, CTPYKTYpHUPOBAHUS,
WHTEpIpeTalii M MpeACTaBICHUs Y4yeOHOW U Hay4yHO-
HOIYJISIPHOM UH(pOpMaLnY; pa3BuUTHE yYMEHUI

KPUTHYCCKOT'O aHAJIN3a nonyqaeMoﬁ I/IH(1)OpMaI_II/II/I




poOJIEMBI C YYETOM MMEIOLIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEN

U IIPEANIOYTCHUN;

- 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

CHocoOCTBOBaTh  ()OPMUPOBAHUIO M TPOSIBICHHIO
LHIMPOKOM  3pyAMLMH B  pPa3HbIX oOONACTAX  3HAHMI,
IIOCTOSIHHO ~ NOBBILIATh  CBOM  0Opa3zoBaTelbHBIN U
KYJIbTYPHBII YPOBEHbD;

0) CaMOKOHTPOJIb!

UCIIOJIb30BaTh INpUEMBbl  pediekcun  ans
CHUTYyaIll{, BBIOOpA BEPHOTO PEIICHHS,;

- YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh
peleHus

110 UX CHHYKEHUIO

OLCHKHU

OK 04.
D¢ dexTnBHO
B3aHMOJICHCTBOBATh
1 paborath
B KOJIJICKTHBE U
KOMaHE

JInyHOCTHBIE pe3ybTaThl JOJKHBI OTPaXXaTb B 4YacCTU
LIEHHOCTH HAy4YHOT'O MTO3HAHUS:

-OBJIaJIEBAHNE HABBIKAMHU Yy4e€OHO-HCCIIEI0OBATEIHCKOM,
MPOEKTHOM
M COIMAJIBHOM NCATCIBHOCTH;

MeranpeaMeTHbIe pPE3yJIbTATHI
OsBnageHue YHUBEPCATbHBIMHU
JIECTBUSIMHU:

0) cOBMeCTHasl I€SITEIbHOCT:

-  TOHMMAaTh M  HCIOJH30BaTh
KOMaHTHOU

Y MHIUBHUIYAIbHON paboTHI,

- BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JICHCTBUI
C yd4eTroM OOIIMX HMHTEPECOB M BO3MOXKHOCTEH KasKIOTO
YJIeHa KOJIJICKTHUBA,

- TpUHUMATh
OpraHu30BbIBATH

HAOJIKHBI  OTPAXKATh:
KOMMYHUKATHBHBIMHU

MIpeuMyIIeCcTBa

COBMECTHOM

Oeiun JACATCIIBHOCTH,

I1P6 10. OBnagenue ymeHusMu paboTaTh B TpyIle
C  BBIIOJHEHUEM  PAa3JIMYHBIX  COLHUAIBHBIX  pOJIEH,
IJIAaHUPOBATh padOTy TPYIIIbI, PAllMOHAIBHO PaclpeaesiTh
NeSTEIbHOCTh B HECTaHAAPTHBIX CUTYyallUsIX, aJIeKBaTHO
OLICHMBATh BKJAJ KaXJIOr0 W3 YYaCTHUKOB TpyHNbl B
peleHre paccMaTpuBaeMoi MpooIeMsbl




U KOOPIMHMPOBATH JEHCTBUSA IO €€ JOCTH)KEHUIO:
COCTABJIATh IUIaH JEMCTBUM, pacupenensTh POJId C yYETOM
MHEHUH Y4YaCTHHUKOB, OOCYXKIaTh Pe3yJbTaTbl COBMECTHOMN
paboTsI;

-OLICHUBATh KAauyeCTBO CBOEr0 BKJIaJa M KaxJIO0ro
yd4acTHMKa  KOMaHJIpl B  OOmWMH  pe3yapTar IO
pa3pabOTaHHBIM KPUTEPUSIM;

-lIpeajiaraTb  HOBBIC IIPOCKTBI, OLICHHBATL HIACU C

IIO3UIIMM  HOBU3HBI, OPUIMHAIBHOCTH, IIPAKTUYECKOH
3Ha4YMMOCTH; KOOPJIMHHUPOBATH
U BBIIOJHATH  pabOTy B  YCIOBHUSIX  pEaJIbHOIO,
BUPTYaJIBHOTO
1 KOMOMHMPOBAHHOTO B3aUMOJICHCTBHUS;

-OCYyLIECTBIIATH [IO3UTUBHOE CTPATETUYECKOe
[IOBEJICHUE
B PAa3IMYHBIX CHUTYalMsX, MPOSABIATH TBOPYECTBO U

BOOOpakeHne, ObITh MHUITUATHBHBIM.
OBnanenue YHUBEPCATbHBIMU
JNEUCTBUAMMU:
I') IpUHATHE ce0s U IPYTHX JIIOJCH:
- IPUHUMATh MOTHUBBI U apTyMEHTHI JPYTUX JIIOJeH NpH
aHaJN3€e Pe3yJIbTaTOB JACATEILHOCTH

PEryJIATUBHBIMH

OK 05.
Ocy1ecTBIATh YCTHYIO
Y TUCBMEHHYO
KOMMYHHKAITUIO
Ha TOCYJITapCTBEHHOM
s13b1Ke Poccuiickoi
denepanun ¢ yueToM
0COOCHHOCTEH
COLIMAJILHOTO

JIM9HOCTHBIE Pe3yJbTaThl JOJKHBI OTPaXKaTh B YaCTH
ACTETHYECKOT0 BOCTIUTAHHMS:

- 3CTETUYECKOE OTHOIIECHUE K MHUPY, BKIIOYAs ICTCTHKY
OblTa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
TpyAa
1 OOIIIECTBEHHBIX OTHOIICHUIA;

B 00J1aCTH MAaTPUOTHUIECKOTO BOCIIUTAHUS MTPOSIBIISATH:

-IICHHOCTHOE  OTHONICHHE K  TOCYJapCTBCHHBIM
CUMBOJIAM, HMCTOPHUYECKOMY ¥ TIPUPOJHOMY HACJIEIUIO,

I[TP6 1. ChopmupoBaHHOCTHh TPEACTABICHUN O POJHU
n MecTe (PU3MKU M aCTPOHOMHH B COBPEMEHHOI Hay4HOUN
KapTUHE MHpa, O cUcTeMooOpasyrouiel poiau (Qusuku B
pa3BUTHN €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOTMH, O BKJIAaA€ POCCUNHCKHUX
U 3apyOeXHbIX YYEHBIX-(QU3UKOB B pa3BUTHE HAYKH;
NMOHMMaHHe  (u3MyecKoW  CYHNIHOCTH  HaOJII0JaeMbIX
SBJIEHUN MUKPOMHpA, MaKpOMHpa U MeraMmupa; NOHUMaHue
pOJIM ACTPOHOMMH B IPAKTUYECKON JEATEIBHOCTH YEI0BEKA




U KyJIBTYPHOTO

IMaMATHUKaM, TpaauluiM HaApOAOB POCCI/II/I, JOCTHKCHUAM

n I[aJ'IBHCfIH.IeM Hay4YHO-TCXHUYCCKOM pa3BHUTHHU, POJIHU

KOHTEKCTa Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX U TpYyae; | GU3MKU
MertamnpeqMeTHble  pe3ysbTaThl JOJDKHBI  OTpaXaTh: | B (OPMHPOBAHMM  Kpyrozopa U  (YHKIHOHAIHHOMH
OBnanenue YHUBEPCATIbHBIMU KOMMYHHMKAaTHUBHBIMU | FPAMOTHOCTH Y€JIOBEKA JIJISl PELICHUS PAKTUYECKUX 3a/1a4
JNEUCTBUAMMU:
a) oOmeHue:
- OCYLIECTBJISITh KOMMYHMKAallUM BO BceX cdepax
KHU3HH;
- pa3BepHYTO U JIOTUYHO M3JaraTh CBOIO TOUKY 3pEHUS
C MCIIOJIb30BAaHUEM SA3BIKOBBIX CPEJICTB
OK 07. JInyHOCTHBIE pe3ybTaThl JOJKHBI OTPaXXaTb B 4YacTH I[IP6 8. CdopMUPOBAaHHOCTH YMEHHS IPUMEHSTH
CopnelicTBOBaTh 9KOJIOTMYECKOI0 BOCIIMTAHUSA: IIOJTyYEHHbIE 3HaHMsI 17151 OOBSCHEHUS YCIOBUM NPOTEKaHUs
COXPaHEHUIO - c(OpPMHUPOBAHHOCTb  3KOJIOTUYECKOH  KYJbTYpBI, | pU3HUECKUX SIBJICHUN B npupoe
OKpY’Karollen cpeapl, [IOHUMaHHe BIIMSIHUSA COLMAJIbHO-3KOHOMHYECKUX | U Ui HOPUHATHS IPAaKTUYECKUX peLeHui
pecypcocOepexeHno, | MPOLECCOB Ha COCTOSIHUE IPUPOAHOM U COLMANbHOM Cpeibl, | B TIOBCEAHEBHOM XKM3HM A oOecriedeHus: 0e30MacHOCTH

HpI/IMeHﬂTI) 3HAHUA
00 M3MEHEHUH
KJImMara, HpI/IHHI/IHI)I

OCO3HaHue II100aILHOr0
npo0em;

- IUIAHMPOBAaHHWE W OCYIIECTBICHHE JEHCTBUM B

XapakTrepa  IKOJIOTMYECKUX

npu oOpaieHny ¢ OBITOBBIMU IPUOOPAMHU U TEXHUYECKUMHU
yCTPOMCTBAMM, COXpaHEHUS 310POBbsI U COOIIIOICHUS HOPM
JKOJIOTHUYECKOIO0 IOBEACHUS B OKpYXKaroUEHd Cpene;

OEpEKITUBOTO OKPY’KaIOIIEeH CpeJie Ha OCHOBE 3HAHUSA IIeJIel YCTOMYMBOTO | TOHUMAaHUE HEOOXOAUMOCTH TMPUMEHEHHUS JOCTHIKEHUU
IIPOU3BOJICTBA, pa3BUTHA YEJIOBEYECTBA, buzuku u TEXHOJIOTHH
3¢ HeKTHBHO AKTUBHOE HEINpUATHE JEUCTBUM, MPUHOCIIIMX BpeX | M PAMOHAIBHOTO IIPUPOIOIIOIB30BaAHUS

JIENICTBOBATh OKpY>Karolllen cpene

B UPE3BBIYANHBIX

CUTyalUAX

IIK 1.2 TIpoBoauTh - YMEHHE ONpeNeNsTh KOHCTPYKTUBHBIE 0COOEHHOCTH Y3JI0B - chopMupoBaTh MPEACTABIECHHUS: O CBOMCTBAX METAJLIOB,
TEXHUYCCKOEC U JIeTasen )KeNe3HOI0POKHOTO MO/IBUKHOTO COCTABA, CIUIaBaX, BUAAX  KOPpPO3UHM, OONacTH  IPUMEHEHHs
O6CJ‘IY)KI/IBaHI/Ie " - MIOHUMAaHHE CHCTEMBI TEXHUYECKOTO OOCIYKMBAHUSA H | HeMETAJUTHUECKUX U KOMITO3ULIMOHHBIX MaTepHaoB, BUIaX U
pPEMOHT PEMOHTA JKCJIC3HOAOPOIKHOTO TIOJABMIKHOI'O COCTaBa CBOMCTBax TOIUIMBA, CMAa30YHBIX M 3AIIUTHBIX MaTepuajax,
JKEJIE3HOIOPOKHOTO CBOMCTBAax HEOPraHUYECKUX M OPraHUYECKHX COCIUHECHMIA,

IIOABMKHOI'O COCTaBa B
COOTBETCTBHH C

MapKUPOBKE U NEPEBO3KE IPy30B 10 JKEIE3HOMU J0pore.




TpeOOBaHUSIMHU

TEXHOJIOTMYECKHUX

IIPOLIECCOB.

[1K 3.2. PazpabaTbiBaTh | YMEHUE ONpEAETATh TEXHOJOTHUECKHE MPOIEecChl Ha CchopmupoBaTh MNpencCTaBIEHUE O TEXHOJIOTHYECKUX
TEXHOJIOTMYECKUE PEMOHT OTHAEIBHBIX ACTAJCH M Y3JIOB JKEIE3HOIOPOKHOIO | IIPOLECCaxX IPU PEMOHTE JKEIE3HOAOPOKHOIO IOABHUKHOIO

MPOLECChl HA PEMOHT
OTJIENLHBIX ACTalICH B
y3J10B
YKEJIE3HOI0POKHOTO
IIOJIBMDKHOTO COCTaBa B
COOTBETCTBHHU C
HOPMaTUBHOMN
JOKyMEHTalUEH.

MOJABMKHOTO COCTaBa B COOTBETCTBHM C HOPMAaTHBHOMN
JIOKYMEHTAIUEH.

coCTaBa




2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIUILIAHBI

2.1. O0beM yueOHOH JUCHUIIMHBI H BU/bI Y4eOHOH padoThl

Bua yueOHo# padoThl

Oo0BeM B yacax

O0bem 00pa3oBaTe/ibHOI NPOrpaMMbl Y4eOHOI0 peaMeTa 144
1. OcHOBHOE cojepxKanne’ 80
B T.4..

Jlekmuu, ypoku 54
[TpakTuueckue (1ab0paTOpHBIC) 3aHATHS 26
2. CamocrosTeqbHas padoTa odyyamonierocs (Bcero) 34
3. Ilpogheccuonanvno  opuenmuposanHoe  cooepoicanue 32
(codeporcanue npuxiadono20 mooyis)*

B T.4.:

Teopetnueckoe o0yueHue

[TpakTuyeckue (JlabopaTopHbIE) 3aHITUS

WuauBuayanbHbINA TPOEKT (Oa/mem)

IlpomesxyTo4uHas aTTecTanus (3K3aMeH)° 30

3 OcHoBHOE copiepkaHUe BKIIOYAET COAEpKAaTENbHBIE JUHAM II0 ydeOHOMY mpeameTy «Dusuka» (06a30BEI ypOBEHS)
denepaibHON 00pa30BaTEIBLHON MPOTPAMMBI CPETHETO O0IIEro 00pa3oBaHus, YTBEPKIESHHOW PpHKa3oM MUHHUCTEpCTBA
npocBemeHus: Poccuiickoit ®@eneparuu ot 18 mas 2023 r. N 371 (B pemakuuum Ilpukaza Munnpocseniennss Poccun

oT 9 okTs16pst 2024 1. N 704).
4

WM CKOHLIEHTPUPOBAHO B pazzeine [Ipukiiainoit MoayIb.

[IpodeccrnoHaIbHO OPHUEHTHPOBAHHOE COJEpKAHUE MOXKET OBITh pachpeleNieHo 10  pazaenam  (Temam)

5 MdopMa NPOMEKYTOYHOH AaTTECTALMM W KOJNMYECTBO 4YaCOB, OTBOJAUMBIX HA €€ IIPOBEICHHE, PErJaMEHTHPYHOTCS

yueOHbIM tutanom OIT CITO




2.2. TemaTHYeCKHii JIAH U COJIeP:KAHNE TUCHUILTUHBI « DU3HKa)»

HanmenoBanmue pa3jiesioB u Conep:xxanue yueOHOro MaTepuaJia (0OCHOBHOE U MPO(ecCHOHAIBLHO O0bem dopmupyembie
TeM OpHEHTHPOBaHHoe)%, 1a60paTOpHbIE H MPAKTHYECKHE 3aHATHS, IPUKJIAXHOA | 4YacoB oouue u
MOJy.Ib (IIPH HATHYHH) npogeccHoHaIbLHbIE
KOMIIETEeHIIUH
1 2
3 4

Pa3zjen 1. @u3uka u MeTOAbl HAYYHOT0 MO3HAHUSA

Tema 1.1 Copepxxanue yueOHOIro MaTepuaJia: 3

BBenenne Ouzuka - Hayka o mpupoje. Hayunble MeToAbl MO3HAHHS OKPYKAIOLIEro MUpA.

Ponb skcnepuMeHnTa UM T€OpuHM B Ipoliecce MO3HAHUS NPUPOJIbl. DKCIIEPUMEHT B
¢uzuke. MonenupoBanue (QU3MYECKUX SBIEHUNH © mpoieccoB. Hayunbie

runore3bl. Pu3nyeckre 3aKOHbl U TEOPUU. I'paHULIbl TPUMEHUMOCTH (PU3HUYECKUX ! OK 03
3akoHOB. [Ipunnun coorBerctBus. Posnb m Mmecro ¢usuku B (opMupoBaHuH OK 05
COBPEMEHHOM HAYYHOU KapTHUHBI MUPA, B IPAKTUYECKON AESATENbHOCTH JIFOICH
CamocrosTenbHas paboTa 00y4aronMXcs: HOIYYUTh TPOU3BOIHbIE €TUHHIIBI B 5
cucreme CU.

Pa3nen 2. MexaHuka 22

Tema 2.1 Copepxxanue yueOHOTro MaTepuaJa:
Kunematrnka Mexannueckoe aBrmkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO  JIBH)KEHUS. OK 01

Cuctema orcueta. Tpaektopus. Ilepememienne, CKOpocTh (CpeaHsisi CKOPOCTD, OK 02
MT'HOBEHHAsl CKOPOCTh) M YCKOPEHHE MaTepHaIbHON TOYKH, WX MPOEKLIUH Ha OCU OK 04
cucteMbl KoopauHar. CloKeHHEe TNEpPEeMEIIEHHH W CI0KEHHE CKOPOCTEH. 5 OK 05
PaBHOMEpHOE W paBHOYCKOpPEHHOE TMpsSMOJUHEWHOe jaBWkeHue. ['paduxu OK 07
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHHs, IIyTH U IIEPEMEIICHUs [IK' 1.2
MaTepHaJbHONH TOUYKH OT BpeMeHU. CBOOOIHOE MajeHue. Y CKOpeHHe cBOOOIHOTO IIK 3.2

nanenus. KpuBonuHelHoe nBWXKeHHE. JIBM)KEHHE MAaTEpUATIBHOM TOYKHA IO
OKPYKHOCTH C IOCTOSIHHOM 10 MOJIYJII0 CKOPOCTBIO. YTJIOBAsI CKOPOCTh, JINHENHAS

® O6pazoBarenbHas OpraHU3aLys BIPABE CAMOCTOATENLHO ONPENENIATh HOCIEI0BATEILHOCTh H3yUEHHS Pa3IeloB U TeM, BXOMANIMX B HHX, a TAKKE HePepaclpeeaTh KOJITIECTBO
4acoB JJIsl OCBOCHHSI OOYYalOUIMMHCS Y4eOHOro Marepuaia, C y4eTOM JIOTHMKH (OPMUPOBAHHUS MPEAMETHBIX PE3yJbTaTOB, OOLIMX W MNPO(GECCHOHATBHBIX KOMIETEHIINH,
MEXIPEIMETHBIX CBSI3€H C IPYTUMH TUCIUIUITMHAMHA 0011e00pa30BaTeIbHOr0 U 00MIenpodecCHOHATBHOTO ITUKIoB yueoHoro miana OIT CIIO.




ckopocTb. Ilepumon u uacrora oOpameHus. LleHTpocTpeMHUTENIbHOE YCKOPEHHE.
TexHndeckue ycTpoiicTBa W NMPaKTUYECKOE MPUMEHEHHE: CHHUJIOMETP, IBHKCHUE
CHaps0B, LIETTHBIE U pEMEHHBIC TIepeaadn™

HpaKTI/I‘IeCKI/Ie ?»aHSITI/IH7

[IpakTuyeckue paboOTHI:

M3mepeHre MrHOBEHHOM ckopocTH. MccienoBanie COOTHOIICHHST MLy MyTSIMHU,
NPOWJICHHBIMH TEJIOM 32 IOCJIC0BATCIbHBIC PABHBIC MPOMEKYTKH BPEMEHU TPU
PaBHOYCKOPEHHOM JIBH)KCHHU C HAa4albHOM CKOPOCTBIO, paBHO HyI0. M3ydeHue
JIBIDKCHUS IIAPUKA B BSI3KOW JKUAKOCTH. M3ydeHue ABMKEHUS Tena, OpOIICHHOTO
TOPU30HTAILHO

CamocrosTenpHas paboTa 00yJaromuXcs: TOBTOPEHHE, 3a1auH, 3aI0JIHUTh
CPaBHHUTEIBHYIO TAOIHILY IPSIMOTHMHEHHBIX JBUKCHUM.

Tema 2.2
JIlnnamuka

Coaep:xxanue yueOHOIro MaTepHaJia:

ITpuauun otHocutensHoCcTH ['anmmies. Ilepseiit 3akoH Herotona. MuepuuanbHbie
cucteMbl oTcuera. Macca Tena. Cuna. [lpunHnun cyneprodunuu cui. Bropoit
3akoH HprOTOHa 171 MaTepuallbHOW TOYKM B HMHEPUHUAIBHON CHUCTEME OTCuUeTa
(MCO). Tperuii 3axoH HploTOHa A7 MaTepuaibHBIX TOYEK. 3aKOH BCEMHUPHOIO
taroteHusi. Cuna Tsokectu. IlepBas kocmuyeckass ckopoctb. Cuna ympyrocrw.
3akoH I'yka. Bec Tena. Tpenue. Bunapsl TpeHus (MOKOS, CKOJIbKEHUS, KaUEHMUS).
Cuna tpenusi. Cyxoe TpeHue. Cuiia TpeHHUS! CKOJIBKEHHSI U CUjla TPEHHUS IMOKOS.
Koaddurment tpenusi. Cusia COMpOTUBIICHHS TPU JIBIXKCHHH Tella B JKUJIKOCTH
win rtaze. lloctymarensHOoe W BpallaTelbHOE IBUKEHHE aOCONIOTHO TBEPAOTO
Tesa. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpamieHud. I[lmedo cunbl. YcmoBus
paBHOBecus TBepaoro tena B MCO. TexHuueckue ycTpoWCTBa M MPaKTUUECKOE
MPUMEHEHHUE: TOAIINITHUKH, JBUKEHNUE UCKYCCTBEHHBIX CITYTHUKOB™

HpaKTI/ILIeCKI/IC 3aHATUA

" Yacpl npakTHYECKMX paboT yuTeHbl B COJEPkKAHMH Y4eOHOIO MaTepualia M BXOJAT B OOlIee KOJMYECTBO 4acoB Mo TeMe. Yachl J1aGopaTopHbIX paboT U IPO(ECCHOHANBHO
OPUEHTHUPOBAHHOTO COAEPIKAHUSI YUUTHIBAIOTCS OTAENBHO.
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[IpakTuyeckue paboOTHI:

W3yueHune JBIKEHUs Opycka [0 HAKJIOHHOW IUIOCKOCTH THOJA JIeHCTBHEM
HECKOJIbKUX cuil. MccnenoBaHue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B
ne(hOPMUPOBAHHOM IPYKUHE  PE3UHOBOM 00pasiie OT BEIUYUHBI UX JieGopMaIiu

JlabopaTopHble 3aHATHS

JlaGopatopnast padorta 1. MccrnemoBanue yclIoOBH paBHOBECHs TBEPIOTO Tela,
MMEIOLIET0 OCh BpallleHuUs!

CamocrosiTenpbHas paboTa 00yJaronuxcs: y4eOHHK, 3aJa4H.

Tema 2.3
3aKoHBI COXpaHeHHS B
MeXaHHKe

Copaeprxanue yueOHOTro MaTepuaJa:

Mexanunueckast pabora u MouHocTb. Kunernueckas sHeprus. IloreHnuanbHas
SHEprus. 3aKOH COXPaHEHHs] MEXaHHMYECKOW sHeprud. PaboTa CHIIBI TSDKECTH H
cuibl ynpyroctu. IIpuMeHenue 3akoHOB coxpaHeHus. lcronb3oBaHME 3aKOHOB
MEXaHUKH Ui OOBSICHEHMsS] JBW)KEHHS HEOECHBIX Tel U JUlsl pa3BUTHUSA
KOCMHUYECKHMX HCCIIEJOBAHMM, IPaHULbl IPUMEHUMOCTH KJIACCHYECKON MEXAHUKH.
Nmnynbe MaTepranbHONW TOUKHM (Tena), CUCTEMBbl MaTepUalbHbIX ToueK. MMimyibe
CWJIBI U H3MEHEHHME MMIIyJIbCa Teja. 3aKkOH coxpaHeHus wummynsca B HMCO.
PeaktuBHOe nBmwxenue. Pabora cuibl. MomHocTh cuiibl. Kunernueckas sHeprus
MarepuagbHOH Touku. Teopema 00 W3MEHEHUM KHHETHYECKOH SHEprum.
[lorenunanvHas »Heprus. IloTeHIManbHas 3Heprust ynpyro aepopMuUpoBaHHON
npyxuHbl. [loTeHumanpHas SHeprus Tena BOJIM3M MOBEPXHOCTH  3eMJIH.
[loTeHunanpHple W HEMOTEHIMAIbHbIE CUIIbL. CBs3b pabOThl HEMOTEHIUAIbHBIX
CWJI C U3MEHEHMEM MEXAaHWYECKOW DJHEPruu CHUCTEMBI Tell. 3aKOH COXPaHEHUs
MEXaHUYECKOM dHepruu. Ynpyrue u Heynpyrue CToOJKHOBEHUs ™

HpaKTI/I‘{eCKHe 3aHATUA

[IpakTudeckue paboOTHI:

N3yuenue cBs3u CKOPOCTEH Ten mpu Heymnpyrom yaape. MccnemoBaHue CBs3u
paboThI CHIIBI C U3MEHEHHEM MEXaHWUYECKOUM SHEePTUHU Tea.

TexHudeckue yCTpOMCTBA M TPAKTUYECKOE TPUMEHEHHE: BOJOMET, KOTep,
MPY>KUHHBINA TUCTOJIET, JIBUKEHNUE UCKYCCTBEHHBIX CIIyTHUKOB U PAKET.
Hcmionbp3oBanne 3aKOHOB MEXAHUKH IJISI OOBSICHEHHUS ABWKEHUS HEOECHBIX TET U
JUISL  Pa3BUTHUSI  KOCMUYECKHMX  MCCIEIOBAHMM, TpaHUIbl MPUMEHUMOCTHU
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KJIaCCUYECKOM MeXaHuku. UMuTanusa HEBECOMOCTH

JlabopaTopHble 3aHATHSA

Jlaboparopuas pabora 2. HccnemoBaHue cBsi3u pabOThl CUJIBI C HW3MEHEHHEM
MEXaHUYECKOM SHEPruu Tella Ha IPUMEPE PACTSKEHUSI PE3UHOBOIO XKIyTa

CamocTosTenbHas pabota o0yyarommxcs: y4eOHUK, 3a/1a4u

Paznen 3. Mosiekyasipuasi pu3uKa 1 TEPMOJIMHAMHKA

24

Tema 3.1
OCHOBBI MOJICKYJISIPHO-
KMHETHYeCKOH Teopuu

Copaeprxanue yueOHOTro MaTepuaJa:

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM M MX OIBITHOE
obocHoBanne. bpoyHoBckoe mBmwkenue. Auddysus. Xapakrep ABWKCHHS H
B3aMMOJICHCTBUS YacTULl BellecTBa. MoJeln CTpPOEHHs TIa30B, XHJIKOCTEH HU
TBEPAbIX T€J U 00BCHEHHE CBOWMCTB BEILIECTBA HA OCHOBE 3TUX Mozenel. Macca u
pasmepsl Mousekyn. KommuectBo BemiectBa. I[locrosinaas Asoragpo. Temsosoe
paBHOBecue. Temmneparypa u ee usmepenue. Illkana temmnepatyp lLlenbcus.
Mogens uneanpHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJSPHO-KUHETHYECKOM
TEOpUU UJAEaNbHOro rasza. AOCOdIOTHas TeMmIrepaTrypa Kak Mepa CpeaHei
KMHETUYECKOW SHEPruu TEIUIOBOro JBMKEHHUS dacTul rasza. lllkama temneparyp
KenbBuna. ['a3oBeie 3akoHbl. YpaBHeHue MenaeneeBa-Knanelipona. 3akoH
Janprona. HM3ompoueccel B HIEaNbHOM TIa3€ C IIOCTOSHHBIM KOJINYECTBOM
BellecTBa. ['paduueckoe mpencTaBICHHE M30MPOLIECCOB: H30TEpPMa, H30X0pa,
n3o0apa. TexHuueckue ycTpOHCTBA M NMPAKTUYECKOE NPUMEHEHHUE: TEPMOMETD,
OGapomeTp™

HpaKTI/I‘{eCKHe 3aHATUA

[Tpaktnyeckue pabotrel: M3MepeHume Macchl BO3AyXa KJIACCHOW KOMHATe.
HccnenoBanue 3aBUCUMOCTH MEXy ITapaMETPaMU COCTOSIHUS pa3peXeHHOI0 Ta3a

CaMocTosTeIbHas pa60Ta 06yqa10mnxcsiz y‘{e6HI/IK, 3aga4u.

JlaGopaTopHble 3aHATHSA

JlaGopatopHas pabota 3. M3ydyeHue oHOro U3 U30IpoIeccoB

Tema 3.2
OCHOBBI TEPMOAMHAMHKH

Copepixanue yueOHOTro MaTepuaJa:

Buytpennsiss sHeprus. Pabotra wu Temsomepenada. Komu4yecTBO —TEMIIOTHI
VYpaBHenne temioBoro Oamanca. [lepBoe Havanmo TepMOIMHAMHUKUA. ATUAOATHBINA
npouecc. Bropoe Hauano TepmonuHamuku. TemsnoBbeie aBuratenu. KITJ]
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terioBoro apurarend. OxpanHa npupoasl. TepmoauHamuueckas CHCTEMA.
BHyTpeHHsAS SHEprusi TepMOJIMHAMUYECKOW CHUCTEMBI U CIOCOObI €€ M3MEHEHHUS.
KonndectBo TeminoTsl u pabora. BHyTpeHHSsI 3HEPTHsl OJHOATOMHOTO HJI€AIbHOTO
raza. Bunapl Temonepenayu: TEIIONPOBOJHOCTb, KOHBEKLMS, HW3JIyYCHHE.
VienpHas TEIUIOEMKOCTh BellecTBa. KOIMYECTBO TEIIOTHI NPU TEILIONEpenaye.
[TonsitTue 006 anuabatHom mponecce. [lepBblif  3aKOH  TEPMOJIMHAMUKH.
[IpumeHeHne TEpBOro 3aKOHA TEPMOJUHAMUKH K H3omporeccaM. ['padudeckas
uHTeprpeTanus paboTsl raza. Bropoit 3akoH TepmoamHamuku. HeoOpaTtumocthb
nmpoueccoB B mnpupoae. TenmoBble MamuHbl. [IpyHUOWNBI [EHCTBUS TEMIOBBIX
mammH. [IpeoOpa3oBanus »sHepruu B TemOBbIX MamuHax. Koaddunuent
MOJIE3HOTO JACWCTBUS TeruioBoi MamuHbl. [lukn Kapao um ero xosddumment
MOJIE3HOTO JEHCTBHS. DKOJIOTHYECKUE MTPOOIEMBI TETNIOOHEPTeTUKH. TeXHIUUecKue
YCTPOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: JABUIATENIb BHYTPEHHETO CrOpPaHUs,
OBITOBOM XOJIOIUIbHUK, KOHTUITMOHED™

JlabGopaTopHble 3aHATHUS

JlabopaTtopHas pabota 4. VI3aMepeHue y1eapHON TeTI0EMKOCTH

CaMocTosTenpHas pa60Ta O6y‘laIOH_[I/IXC$I y‘{e6HI/IK, 3aga4un

Tema 3.3
ArperaTHbie COCTOSIHUA
BelecTrsa u ¢asoBble
nepexoabl

Conep:xanue yueOHOIro MaTepuaJa:

[TapooOpa3oBanue u koHjaeHcauus. Vcnmapenwe u kunenue. AOCOMIOTHAs U
OTHOCHUTEJIbHAS BIIAXKHOCTb Bo3Ayxa. HacelmieHHbI mnap. YienpHas TeIuioTa
napooOpa3oBaHusi. 3aBUCUMOCTbh TeMIIEpaTyphl KUIEHUS OT jAaBiieHus. TBepaoe
teso. Kpucrannuueckue u amopdHble Tesna. AHU30TPONUS CBOWCTB KPUCTAJIIOB.
Kunkue xpucramisl. CoBpeMeHHble MaTepuanbl. [lnaBieHne U KpucTamuu3amms.
VY nenbHas Teriora mwiasieHus. Cyonumanys. YpaBHEHHE TemioBoro Oamnanca™

[TpakTueckue 3aHATHS

[Tpaktuyeckas pabota: TexHHUECKHE YCTPOHCTBA M MPAKTUYECKOE MPUMEHEHHE:
TUTPOMETP U TNICUXPOMETP, KAaJOPUMETP, TEXHOJOTHHM IOJIYYEHHUS COBPEMEHHBIX
MaTepHaJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJOTUH

CamocrosiTenbHass paboTa 00ydaromuXcs: y9eOHHUK, BBIPACTHUTH JIOMa KPHUCTAJLI
CONIM M OMHCaTh MpolecC Kpucrammuizanuu. [loaroroBka k 3adery mo pasaeny
«MonekynsipHast (GU3UKa 1 OCHOBBI TEPMOTUHAMHKI)
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JlabopaTopHble 3aHATHS

JlaGoparopHas padota 5. OnpeneneHue BIaKHOCTH BO3AyXa

Pazjen 4. DiekTpoauHaMuKa

20

Tema 4.1
DJIeKTPOCTATUKA

Conep:kanue y4eOHOT0 MaTepuaJia:

OnexTpuzauus Teia. DJIEKTPUUECKUH 3apsia. JBa BuAa AJIEKTPUYECKUX 3apsiiOB.
[IpoBOIHMKHN,  JOUANEKTPUKA U TOJYHNPOBOJHUKH. 3aKOH  COXpaHEHUs
aJIeKTpuYecKoro 3apsana. B3aumopelictBue 3apsnoB. 3akoH Kynona. Toueunsiii
3JIEKTPUYECKUN 3apsi. DJeKTpuueckoe mnoje. HanpspkeHHOCTh 3JIEKTPUUYECKOro
nons. [IpyHuun cyneprno3uiuy 3JIEKTPUYECKUX Mojed. JIMHUM HanpsyKEHHOCTH
anekTpudeckoro mons. PabGora cun anekrpoctatmyeckoro mnoss. [lorennwmarn.
Pasnoctes moreHuumanoB. IIpoBOJAHMKM U JUAJIEKTPUKU B 3JIEKTPOCTATUYECKOM
nosie. JludpnekTpuueckass NPOHULIAEMOCTb. JIeKTpoeMKocTb. KoHneHcarop.
DJIEKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOpa. DHEPrusl 3aps>KEHHOTr0 KOHIeHcaTopa™

HpaKTI/IquKI/IC 3aHATUA

IIpaktnyeckue  paboTbl:  M3MepeHHE  AJIEKTPOEMKOCTH  KOHJIEHCATopa.
TexHuyeckue yCTpOMCTBA W IPAKTUYECKOE IPUMEHEHHE: DJIEKTPOCKOII,
AJIEKTPOMETP, AJIEKTPOCTATUYECKAs 3allluTa, 3a3eMJIEHHE HIIEKTPONpuOOpOB,
KOH/JIEHCATOP, KOMMPOBAJIBHBIN anmapar, CTpyHHBINA IPUHTED

CamocTosTenbHas pabota o0yuaromxcs: yaeOHUK, H300pa3uTh rpaduyuecku
KapTHUHBI WIEKTPUUYECKUX MOJIEeH PA3IMUHBIX CUCTEM 3apsiI0B.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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Tema 4.2
HocTosiHHBIH
3JIeKTpU4ecKril TOK. Toku
B Pa3JIMYHBbIX Cpeaax

Copaepxxanue yueOHOro MaTepuaJa:

DNEeKTpUUECKUl TOK. Y CIOBUS CYIIECTBOBAHUS JEKTPUUECKOT0 ToKa. McTouHMKN
toka. Cuia Toka. [locrostHublil Tok. Hanpsbxkenue. 3akon Oma it ydacTka LEMH.
DNEKTpUYECKOe  COMPOTUBIEHUE.  YJIENbHOE  CONPOTHUBIICHUE  BEIIECTBA.
[TocnenoBarenbHOE, MapajyIebHOE, CMEIIAHHOE COEAMHEHHE IPOBOJAHHMKOB.
PaGota anekTpudeckoro Toka. 3akoH Jxoyins-JIlennia. MOmHOCTh 3JIEKTPUYECKOTO
TOKa. DJEKTPOABMKYIIAsl CUJIa U BHYTPEHHEE COINPOTHBIEHUE HCTOYHHMKA TOKA.
3akon OMa /U1 MOJIHOM (3aMKHYTOI1) AekTpudeckoii enu. KopoTkoe 3amMbIkaHue.
DNEeKTpOHHAas MPOBOJUMOCTh TBEPJBIX METAJJIOB. 3aBUCHUMOCTb COIPOTHUBIICHUS
METaJIOB OT TemMneparypbl. CBEpXIPOBOAUMOCTb. DJIEKTPUUECKUIN TOK B BaKyyMe.

CpoiicTBa 3mekTpoHHBIX My4yKoB. [TomymnpoBomnuku. CoOCTBEHHAs W IPUMECHAs 2
IPOBOJIUMOCTb HOJIYIPOBOIHUKOB. CgoiicTBa p-n-nepexoja.
[TomympoBOTHUKOBBIE TPUOOPEI. DIEKTPUIECKUH TOK B PacTBOpax W paciuiaBax
3JIEKTPOIUTOB. DIEKTPOIUTHYUECKAs JUCCOLMALNA. DIEKTPOIN3. DIEKTPUUECKUI
TOK B razax. CaMocTosiTeNnbHbIN U HECAMOCTOSTENbHBIN pa3psaa. Monnus. [Tnazma™
[TpakTHyeckue 3aHsATUS
[IpakTnueckas padbora: TexHuueckue yCcTpoiicTBa U MpaKTUIECKOE
IIPUMEHEHHE: aMIIEpMETP, BOJIbTMETP, PEOCTaT, HCTOUHUKHU TOKA,
AJIEKTPOHATpeBaTEIbHBIE TPHOOPHI, STEKTPOOCBETHTEIBHBIE TPUOOPHI,
TEPMOMETP CONPOTUBJICHHUS, BAKYYMHBIH 1H0JI, TEPMUCTOPHI M (POTOPE3UCTOPHI,
TIOJTYTIPOBOIHUKOBBIN JIMOJT, TAIbBAHUKA
JlabopaTopHble 3aHATHS
JlabopaTopHas pabota 6. M3ydyeHne CMEIaHnHOoro COeAMHEHUS PE3UCTOPOB.
JIaGopartopHas pabota 7. I3MepeHune 37eKTpOABHKYIIEH CHIIbI HCTOYHHUKA TOKA 4
Y €r0 BHYTPEHHETO COMPOTHBIICHHS
| cemectp:
MAKCHMAJIbHAs HATPY3Ka: 57
O06s13aTesIbHAsE HATPY3Ka: 37
Jlekuum: 25
JadopaTopHbIe 3aHATHSI: 14
CamocrosiTeibHas padora 20
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Tema 4.3
MarxnuTHoe moJie.
DJIeKTPOMArHUTHAasI
HHAYKIHS.

Conep:xxanue yueOHOro MaTepHaJia:

ITocTtossHHBIE MarauThl. B3amMonaelcTBHE ITOCTOSHHBIX MarHMTOB. MarHuTHOE
nosie. Bekrop MarHUTHOM MHAYKLMU. [IpyHIUI Cyneprio3uIiMM MarHUTHBIX I1OJICH.
Jluaum marHuTHOM uWHAYKUMU. KapThHAa JWHUA MarHUTHOM WHIYKUMM TMOJIA
MOCTOSIHHBIX MarHUTOB. MarHUTHOE 1MOJie TPOBOJHUKA ¢ TOKOM. KapThHa nuHuiA
WHIYKIMM MarHUTHOTO TMOJA JIMHHOTO MPSAMOrO MPOBOJHHUKA M 3aMKHYTOIO
KOJIBIIEBOT'O TPOBOJIHMKA, KaTymiku ¢ TokoM. OmbiT Dpcrena. B3aumopeiicTBue
MPOBOJHUKOB ¢ TokoM. Cuiia Ammepa, ee MOysib U HanpaBienue. Cuia JlopeHua,
€e MOIyJIb W HamlpasieHHE. [[BH)KEHHE 3apsyKEHHOM YacTULbl B OJHOPOJHOM

MarHuTHOM 1onie. PabGora cunbl  Jlopenma. SIBieHHe 3IIEKTPOMArHUTHOU OK 01
uHayKiud. [loTok BekTOpa MAarHMTHOM WHAYKIUHU. OJIEKTPOABMXKYIIAS CHJIa 9 OK 02
WHIYKUMAWA. 3aKOH  3JIGKTpOMarHuTHOM  uHAykuuu  @Papanes. Buxpesoe OK 03
ANEKTPUYECKOE TMOJie. DIEKTPOABUXKYINAs CHJIAa HWHIYKIMH B IPOBOJHUKE, OK 04
JBUKYIIEMCS [IOCTYNATeIbHO B OJJHOPOJHOM MarHuTHOM nose. [IpaBuno Jlenna. OK 05
NHIyKTUBHOCTS. SIBnenne CaMOWHIYKLINH. DIEeKTPOABUKYIIIAS cuia OK 07
CAaMOMHAYKIMU.  ODHEPrusi  MAarHUTHOTO  MOJSI  KAaTyIIKU C  TOKOM. MK 1.2
DJIeKTpOMarHuTHOE moje™ K 3.2
[IpakTHueckue 3aHATHs
[TpakTrueckue paboTel: M3ydeHre MArHUTHOTO TTOJISI KATYIIKU C TOKOM.
TexHuueckue YCTpOICTBA W MPAKTUUECKOE MPUMEHEHHE: TOCTOSHHBIE
MarHuThl, SJEKTPOMATrHUTHI, JJIEKTPOJBUTATENh, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTHUL, THAYKIIMOHHAS I€Yb
JlabGopaTopHble 3aHsITUS
JlaboparopHas pabota 8. MccrnenoBanue OeiCTBUS MOCTOSHHOTO MarHUTa Ha 4
paMKy ¢ TOKOM
JlaboparopHas pabota 9. 3yueHue siBIeHUs YIEKTPOMArHUTHOW WHAYKIIMH
CamocTtosTenpHas paboTa 00yJaronuxcs: MOBTOPEHHUE, 3a1a4u 4
Paszgen 5. Kosieoanus 1 BOJIHBI 26
Tema 5.1 Mexauuueckue | Coaep:kaHue yueOHOro MaTepuaJia: OK 01
U YJIEKTPOMATrHUTHbIE KonebarenbHas cucrema. CBoOOAHbIE MeXaHUYecKHe KojeOanus. ['apMoHndeckue 6 OK 02
KOJIeOaHUA koneOanus. Ilepuon, dvactora, ammuutyna u ¢aza kosuebanuil. [IpyxuHHBIN OK 04
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MasTHUK. MaTeMaTu4ecKuii MasTHHK. YpaBHEHHE TapMOHUYECKHUX KOJICOaHUI.
[IpeBpamienre »HepruuM MNpu TrapMOHUYECKUX Konebanusx. KosebaTenbHblit
KOHTYp. CBOOOAHBIE 3IEKTPOMAarHUTHBIE KOJICOAHUS B UACATHHOM KOJIeOaTEIIbHOM
KOHType. AHajioruss MeXAy MEXaHWYECKUMU M DIIEKTPOMATHUTHBIMU
kosnebanusmMu. P@opmyna TomcoHna. 3aKOH COXpaHEHHUS SHEPIUU B HACAIBHOM
KosiebarenbHOM — KoHType. IlpencraBienue o  3aTyXaroumux — KoseOaHMAX.
BremHyxnenHsle  MexaHudeckue — KoneOanus.  Pesonanc.  BeIHyXIeHHBIE
JJIeKTpOMarHuTHele  Kosiebanusa.  I[lepemenusiii  Tok.  CHHycOuAaIbHBIN
NEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOT0 TOKa. AMIUTUTY/IHOE U JIEHCTBYIOIIEE
3Ha4YeHUe CUJIbl TOKA U HanpspkeHus. Tpanchopmarop. [IponsBoactso, nepenaya u
noTpebIeHUE IEKTPUUECKON SHEPruu. DKOJOTUYECKHE PUCKU IIPU IIPOU3BOJICTBE
JNEKTpUYECKOM  dHepruu. KynbTypa HUCHOIB30BaHUSA  JJIEKTPOIHEPIHMH B
[IOBCE/IHEBHOM JKU3HU™

HpaKTI/IquKI/IC 3aHATUA

[IpakTnueckue pabotel: HMcciaenoBaHue 3aBUCHMOCTH —IE€pHOJA  MallbIX
KosebaHUi Ipy3a Ha HUTH OT JUIMHBI HUTH M Macchl rpy3a. TexHuuyeckue
YCTPOKCTBA M IPAKTUYECKOE ITPUMEHEHHUE: JIEKTPUYECKUIM 3BOHOK, F€HEpaTop
IIEPEMEHHOT0 TOKa, JIMHHUH YIEKTponepeaay

JlabGopaTopHble 3aHsITUS

JIaGopartophas pabota 10. MccnenoBanue nepeMeHHOro ToKa B LENH U3
NOCJIEI0BATENBHO COCIMHEHHBIX KOHIEHCATOPa, KAaTYIIKH U PE3UCTOpa

Tema 5.2 MexanuueckKue
U 3JIEKTPOMATHUTHBbIE
BOJIHBI

Coaep:xxanue yueOHOro MaTepuaJia:

MexaHnuyeckue BOJIHBI, ycioBHs pacnpoctpaHeHus. llepuon. Ckopocth
pacnpocTpaHeHuss W JUIMHA BOJIHBL [lomepedyHble W MPOJOJIBHBIE BOJIHBI.
Wutepdepenius u audpakius MexaHWdecKuxX BOJH. 3BYK. CKOpPOCTh 3BYyKa.
I'pomkocTh 3Byka. Bricota Tona. TemOp 3Byka. DJNEKTpPOMAarHWTHBIE BOJIHBI.
VcnoBust U3MydeHUs 3JIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTalusi BEKTOPOB
E, B, v B »mektpomarHuTHOM BoJiHE. (CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, MpeIoMIICHHE, MoJsipu3anus, nudpakius, nartepdeperius. CKopocTb
ANEKTPOMAarHUTHbIX BOJIH. [llkama »smekTpoMarHUTHBIX BOJH. I[IpuMeHenue
DIIGKTPOMArHUTHBIX BOJH B TEXHUKE U ObITY. [IpuHIUOBI paguocBs3U U
TeseBuAeHus. Panuonokanus. DJIEKTPOMAarHUTHOE 3arpsi3HEHHE OKpYKarolleu

OK 05
OK 07
I[IK 1.2
IIK 3.2
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cpenbr™

[IpakTrueckue 3aHATUS

[Ipaktnueckas  pabora: TexHHUeckHMe  yCTpPOHCTBA H  IPAKTUUYECKOE
MIPUMEHEHUE: MY3bIKaJbHbIE WHCTPYMEHTBI, YJIbTPa3BYKOBas UAarHOCTHKA B
TEXHUKE W MEAMIMHE, pajgap, paauonpuéMHUK, TEICBU30D, aHTCHHA, TeledoH,
CBUY-nieun

CamocTtosTenbHas paboTa 00ydaronmxcs: MOAroOTOBKA K 3a4eTy M0 pa3aeny
«Konebanus u BOJHBI»

Tema 5.3
Onruka

Coaep:xanue yueOHOro MaTepHaJia:

I'eomerpuueckasds onrtuka. [IpsmonuHeldHOE  pacnmpoCTpaHeHUE CBeTa B
onHopoaHou cpene. JIyu ceera. Toueunelii ncrounuk ceera. OTpakeHHE CBeTa.
3akoHbl oOTpakeHus cBera. llocTpoeHne u300paxkeHH B IUIOCKOM 3€pKale.
[Ipenomnenue cBera. 3akOHbBI MpENOMIICHHUsS cBeTa. AOCOJIOTHBIA IOKa3aTelb
npesnomienus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHbBI Yros IOJIHOIO
BHYTpeHHero otpaxenus. Jucnepcust cBera. CllOXHBIH cocTaB 0enoro cpeTa.
[IBer. CoOuparonue u paccewBaromye JHUH3bI. ToHkas muH3a. DokycHoe
paccTossHUE W OITHYecKas cuiia TOHKOHM nuH3bl. IlocTpoeHune u3oOpaxkeHuil B
coOuparIMX U paccenBaloIuX JuH3aX. DopMmysa TOHKOW JHMH3BL. Y BEIUYEHHE,
naBaemMoe JIuH30M. [Ipenensl NpUMEHNMOCTH F€OMETPUYECKON ONTUKU. BonHoBas
ontuka. atepdepennns ceera. KorepeHTHbIE HCTOYHUKU. Y CIIOBUSI HAOIIOACHUS
MaKCUMyMOB 1 MUHHUMYMOB B UHTep()EpPEHLIMOHHONW KapTUHE OT JIBYX CHH(A3HBIX
KOTepEeHTHBIX MCTOYHUKOB. Jludpakuus cBera. J[udpakumonHas peleTka.
VYcioBue HaOIOIEHHS TIIaBHBIX MAaKCUMYMOB TP Na/IeHUM MOHOXPOMAaTHYECKOTO
cBeTa Ha JudpakuoHHYI0 pemeTky. [longpuzanus ceera™

HpaKTI/I‘-ICCKI/IC 3aHATUA

[IpakTuueckue padbotsl: Habmonenue aucnepcun ceera. TexHudeckue
YCTPOMCTBA U MPAaKTHUYECKOe MPUMEHEHHE: OUKH, JIyTa, poToanmnapar,

MIPOEKIIMOHHBIN anmapar, MUKPOCKOII, TEJIECKOI, BOJJOKOHHAS ONTHKA,

TU(QPaKIMOHHAS PEIIeTKA, MOJIIPOUI, TEIECKOI

JlabopaTropHble 3aHATHSA




Jlaboparophas pabora 11. Onpenenenne mokaarest MPEJIOMICHUS CTEKIa
JlabopaTtopHas pabota 12. MccnenoBanue CBONCTB M300pakKeHHUH B JIMH3aX

CamocTtosTenpHas padora o0ydaronmxcs: Y9eOHUK, 3a/1a4n

I

Pa3znen 6. OCHOBBI crienMAJIbHOM TEOPUH OTHOCUTEJIbHOCTH

Tema 6.1
OcHoBBI TEOPUH
OTHOCUTEJIbHOCTH

Conep:xxanue yueOHOTro MaTepHaJia:

['paHuLBl TPUMEHHMMOCTH KJIacCHYeCKOM MexaHuku. lloctynaTel crnenuanbHOU
TEOPUU OTHOCUTEIBHOCTU: WHBAPUAHTHOCTh MOJIYJISI CKOPOCTH CBETa B BAKyyME,
MPUHUUIT OTHOCUTEJIBHOCTH ODifHIITeHa. OTHOCUTEIBHOCTh OJAHOBPEMEHHOCTH.
3amemsieHHe BpPEMEHM U COKpalleHWE JUIMHBL. OJHEpPrusT U UMILYJIbC
peNATUBUCTCKOM  4yacTulbl. CBA3b MacChl € DBHEPrued U UMIYJIbCOM
PEIATUBUCTCKON YaCTUIIBI. DHEPTHUSI IIOKOSI CBOOOHON YaCTHIIBI

CamocrosTenbHas pa60Ta 06yqa10u1nxc;1: y‘le6HI/IK, 3aJa4un

OK 01
OK 02
OK 04
OK 05
OK 07

Paszpnen 7. KpanToBas pusuka

12

Tema 7.1
DJIeMeHThI KBAHTOBOM
ONITUKH

Coaep:xxanue yueOHOIro MaTepHaJia:

®oronbl. ®opmyna [lnanka cBs3u SHEpruHM (OTOHA C €r0 YaCTOTOW. DHEPTUs H
umnyinbe (otoHa. OtkpeiTue U uccienoBaHue (otordpdexra. Omnbitel Al
CroneroBa. 3akonbl (orodddexra. YpaBHenue DifHmTerHa misa dortodddekra.
"Kpacnas rpanuna" ¢orosd¢ekra. Jlapnenue cera. OnbiThl II.H. JleGenena.
XUMUYECKOEe JEHUCTBUE CBETAa. [EeXHHUYECKHE YCTPOWCTBA M MPAKTUYECKOE
npuMeHeHue: GoTo3JIeMeHT, POToAaTUHK, COJTHeUHas OaTapesi, CBeTOMO]]

Tema 7.2
Crtpoenue aToma

Copepxxanue yueOHOTro MaTepuaJa:

Mogens aroma Tomcona. OmbiTel Pe3epdopaa 1o paccesHUIO -4acTHULL.
[Inanerapuas Momens aroma. Iloctynatel bopa. M3nydyenue u morsonieHue
(OTOHOB TpU MEpexojie aroMa C OJHOTO YPOBHS JHEPrud Ha Apyrou. Bujsl
crekTpoB. CHeKTp ypOBHEM SHEpruM aroMa BOAOPOJa. BoONHOBBIE CBOMCTBa
yactull. Bonnsl ne bpoins. KopnyckynspHo-BonHOBO#N Ayanu3M. CIIOHTaHHOE U
BBIHYXJICHHOE H3iydeHue. Judpakuus 31eKTpOHOB B KpUCTaUIax. Y CTPONCTBO U
OpUHIUI paOoThl Ja3epa. TexHu4Yeckre yCTpoHCTBa U MPAKTHUYECKOe TPUMEHEHHE:
CHEKTPaJIbHBIN aHa K3 (CIIEKTPOCKOII), Jia3ep, KBAHTOBBIH KOMIBIOTED

HpaKTI/ILICCKI/IC 3aHATUA

[TpakTuyeckas padora: HabmroneHue TMHEHYaToro crekTpa

OK 01
OK 02
OK 04
OK 05
OK 07
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Tema 7.3
ATOMHOE S1APO

Copaepxxanue yueOHOro MaTepuaJa:

OKCIIEPUMEHTHI, JTOKa3bIBAIOIIME CIOXHOCTh CTpoeHUs saapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuto  cocraBa
panuoakTuBHOrO wu3nmyuyeHus. CBoiictBa anbda-, Oera-, ramma-u3Iy4yeHHs.
BnusitHue paaMoakTUBHOCTH Ha JKMBbIE OpraHu3Mbl. OTKpBITHE MPOTOHA U
HerTpoHa. Hykmonnas wmogmens siapa [eiizenOepra-ViBanenko. 3apsin  sapa.
MaccoBoe uncio siapa. Mzotonsl. Anbga-pacnan. DIeKTPOHHBIN U TO3UTPOHHBIN
Oera-pacnaj. ['amMMa-uznyueHnue. 3aKOH paMOAKTUBHOTO pacmajia. DHEpTus CBs3u
HYKJIOHOB B siape. Snepusie cuibl. Jlepext maccwl siapa. SnepHble peakiuw.
Jenenue u cuntes anep. SAnepusiii peakrop. TepmosiaepHsiil cunrtes. [Ipodiaemsl u
NEPCIEKTUBBl  SIAEPHOW  DHEPreTUKHU. OKOJOTMUECKHE  AacleKThbl  sIepHOM
SHEPreTUKU. JJeMEeHTapHble 4acTulbl. OTKpeITHE MO3UTpOHA. MeToasl
HAOJIOJIEHUsT M PETrUCTpallMM 3JIEMEHTapHbIX dYacTull. DyHIamMeHTalbHbIE
B3anMoeiicTBusl. EqMHCTBO (hm3nueckoil KapTUHbBI MUpa

[IpakTHyecKue 3aHsATHS

[Ipaktuyeckue paboTsl: MccrnemoBaHue TpekoB dacTHI (1O TOTOBBIM
¢dotorpadusam).

TexHuueckue ycTpoWcTBa M MpPAaKTUYECKOE NMPUMEHEHHUE; JT03UMETp, Kamepa
Buiibcona, siiepHbIi peakTop, aTOMHas boMba

CamMocTtosTenpHas pa60Ta 06y11a10u11/1x051: y‘IC6HI/IK, 3agavuu

Pa3nes 8. DiieMeHTBHI aCTPOHOMHH M aCTPOPU3UKH

34

Tema 8.1
DJIEeMEeHTBI ACTPOHOMMH
U aCTPOPU3NKH

Coaep:xxanue yueOHOro MaTepuaJia:

Otanbl pa3BUTHS acTpoHOMUU. [IpHKIagHOE 1 MUPOBO33pEHYECKOE 3HAUEHUE
actponomuu. Bun 3Be3nHoro neb6a. Co3Be3nus, IpKre 3BE3/IbI, INIAHETHI, UX
BuuMoe ABmxeHue. Conneunas cucrema. [lnmanerst 3eMHol rpynnbl. [Inanersi-
ruradTel. Mansie Tena Comneunoit cuctemsl. Comuiie, hotocdepa u armocdepa.
Conneunas akTuBHOCTb. VicTounuk sHepruu CoJiHLA U 3BE3/1. 3BE3/Ibl, UX
OCHOBHBIE XapaKTEpUCTUKH. /lnarpamMma "crieKTpaabHbIN KJIacc - CBETUMOCTB .
3Be3 1Bl II1aBHOH MOCIIEI0BATEIIFHOCTH. 3aBUCUMOCTD '"Macca - CBEeTUMOCTD" JIJIs
3B€3/1 [JIABHOM MOCJIeI0BATENIbHOCTU. BHYyTpeHHee cTpoeHue 38e31. COBpeMEHHBIE
MPEACTABICHUS O MPOUCXOXKACHUH U 3BOTOINH COJIHLIA U 3BE3/1. DTallbl )KU3HU
3Be3d. Mueunslii [1yTh - Hama [Nanaktuka. CinpanbHas cTpykrypa ["amakTuku,

OK 01
OK 02
OK 03
OK 05
OK 07
IIK 1.2
K 3.2
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pacmpeneneHue 3Be31, ra3a u npuid. [lonoxenue u apmxenue ConHila B
["anaktuke. Tunsl ranaktuk. [Inockas u chepuueckas nmoacucremMsl ['anakTuki.
Papnoranaktuku u kBazapsl. UepHble ABIPHI B s/Ipax rajJakTUK. BeeneHHast.
Pacmupenue Beenennoit. 3akon Xa066ma. Paz6eranue ranaktuk. Teopust
Bonpiioro B3peiBa. PenmkroBoe nznyuenue. MacmrabHas CTpykTypa BeeneHHOM.
MertaranakTtuka. Heperennsie mpo0aemMbl aCTpPOHOMUU

JlabGopaTopHble 3aHATHS

JlaGopaTopHnas pabora 13.

Ha6J’IIOI[eHI/I$I HCBOOPYKCHHBIM  T'JIa3OM C

WCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHUH JJIsI OTIPEIEICHUS TTOJ0KEHUS 2
HeOeCHBbIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3qusi CeBepHOro
MIOJTYIIIApUS M IPKUE 3BE3/IbI
IIpome:xxyTouHasi arrecTanusi (9K3aMeH) 30
Il cemectp:
MaKCHMAaJIbHAsl HATPy3Ka: 87
00s13aTeJIbHAS HATPY3KAa: 43
Jlekumm: 29
J1a0opaTopHbIe padoThI: 12
CamocrosiTesibHas padora: 14
IIpomMe:xxyTOYHAsI aTTECTALUSA: 30
3a ron:
MaKCHMaJIbHasi Harpy3Ka: 144
Oo0s3aTesqibHAsI HATPY3Ka: 80
Jleknuu: 94
JlabopaTopHblie padoThbI: 26
CamocrositesibHas padora: 34
IIpoMe:xxyTOoUYHAasI aTTeCTALUSA: 30

*
HpOd)QCCUOHCIﬂbHO OPUEHMUPOBAHKRbLE DIEMEHNbL
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3. YCJIOBUSA PEAJIU3AIIUU YYEBHOM JUCLUILIUHBI

3.1. TpeGoBaHusi K MUHMMAJbLHOMY MATEPUATbHO-TeXHUYECKOMY

o0ecrne4eHn 10

B coorBerctBun ¢ TtpeboBanusmu PIOC COO k wmarepualibHO-
TEXHUYECKOMY oOecredeHnio y4eOHOoro mpoiecca 0a30BbIil ypoBeHb Kypca (U3UKH
Ha YPOBHE CpPEeAHEro o01ero oopa3oBaHus JTOHKEH U3y4aThCsl B YCIOBUSIX KaOMHETa
GU3NKKM WIK B YCIOBHUSX HMHTETPUPOBAHHOIO KaOWHETa MPEIMETOB €CTECTBEHHO-
Hay4YHOro nukia. B kabuHeTe Pu3MKK MOHKHO OBITH HEOOXOAUMOE J1abopaTOpHOE
o0opyI0BaHUE /1JIsi BHITIOJHEHUS YKa3aHHBIX B MpPOrpaMMe Mo (PU3MUKe MPaKTHUYECKUX
paboT W JAEeMOHCTpalMoOHHOe oOopyaoBaHue. JleMOHCTpalmoHHOE 000pY/I0OBaHUE
(GopMupyercss B COOTBETCTBUM C MPHUHIMIIOM MHUHUMAIbHOM JOCTaTOYHOCTU U
o0ecnieunBaeT MOCTAHOBKY IE€PEUUCIICHHBIX B IMporpaMme No (PU3MKE KIIFOUYEBBIX
JEMOHCTpPALIUN JIJIs1 UCCIICIOBAHMSI M3ydYaeMbIX SIBICHUN U MPOILECCOB, YMIUPUIECKUX
U (QyHIaMEHTaIbHBIX 3aKOHOB, WX TEXHUYECKHMX NpuMeHeHul. JlabopaTopHoe
o0opymoBaHue g JTaOOpPaTOPHBIX M TPAKTHUECKUX paboT ¢dopMupyercs B BUJEC
TEMaTHYECKHUX KOMILUIEKTOB U 00ecreynBaeTcs.

B pacuére ogHOro KoMmIuiekTa Ha ABYX oOydarommxcd. Temarndeckue

KOMILIEKTBl  JIaDOpAaTOPHOrO  OOOpYIOBaHMUS JOJDKHBI  OBITh  MOCTPOEHBI  Ha
KOMIUIEKCHOM HCIOJb30BaHUM AHAJOTOBBIX M LU(POBBIX NPUOOPOB, a TaKKE
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUI€ HU(POBBIX JAOOPATOPUIA.

O6opynoBanue yueOHOTO KaOMHETa:

- IOCa/I0YHbIE MECTA MO KOJIMYECTBY O0YUaIOUINXCS;

- pabouee MecTo mperoaaBaTes;

- KOMIUIEKT Y4€OHO-HATJISIIHBIX TTOCOOMIA;

- KOMITJIEKT 3JIEKTPOHHBIX BUJIEOMATEPHAIIOB;

- 3aJ1aHuUs AJIs1 TPOBEPOUYHBIX padoT;

- mpo(peccroHaAIbHO OPHUEHTUPOBAHHBIE 33/TaHNUS;

- MaTepHabl SK3aMeHa.

TexHuYecKue cpeacTra 00yIeHUS:

- IEPCOHABHBIA KOMITBIOTED C JTUIIEH3MOHHBIM MPOTPaMMHBIM 00€CTICUCHHUEM;

- MPOEKTOP C IKPAHOM.

- 3ambl  (OMONHMOTEKAa, YWUTAIBHBIA 3aJl C BBIXOJOM B HH(MOPMAIIMOHHO-
TEJICKOMMYHUKAIIMOHHYIO CETh UHTEPHET).

[IpumepHBIN TepedeHb TEMOHCTPAIIMOHHOTO U 1a00paTOpHOTO 000PYA0OBAHMUS:
nudpoBas mabopaTopus 1Mo GU3MKE I MPENO1aBaTels;

rdposas madbopatopus o GU3MKe JJIs1 00yUarOIIErocs;

BEChI TEXHHUYECKHE C Pa3HOBECAMU;

KOMIUICKT IS TaOOPaTOPHOTO MPAKTUKYMa 0 ONTHKE;

KOMIUICKT ISl TaOOPaTOPHOTO MPAKTUKYMa M0 MEXaHHKE;

KOMIUIEKT IiJIsl JTabOpaTOPHOTO MPAaKTUKyMa IO MOJEKYJSAPHOU (PH3UKe
¥ TEPMOJIMHAMUKY;

oghkowdrE



7.

8.

9.

10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21,
22,
23.
24,
25,
26.
217,
28.
29.
30.
31.
32,
33.
34.
35.
36.
37.
38.
39.
40,
41.
42.
43.
44,
45.
SBJICHUSIM;

KOMIUIEKT JUIsl  Ja0OpaTOpHOrO MPAaKTUKyMa IO  3JIEKTPUYECTBY
(c rerepatopom);
KOMIUIEKT JJIsl M3Yy4YE€HHS BO300HOBIIIEMBIX HCTOYHUKOB SHEPIHH
(comHe4YHOW, BETPOBOM HSHEpPruM, OWO-, MEXAHHUYECKOW U TEPMOIJIEKTPUUECKOMN
SHEPreTUKH);

aMmIiepMeTp J1adOpaTOPHBIN;
BOJIbTMETP J1aOOPaTOPHBIH;
KOJIOPUMETP C HAOOPOM KaJIOPUMETPUUECKUX TEI;
TEPMOMETP J1a00paTOPHBIL;

KOMIIJICKT JIIs1 HN3YyUCHUA OCHOB MCXaHHKH, ITHCBMAaTUKH
1 BO30OHOBJISEMBIX HCTOYHHKOB OHCPI'UH,

OapoMeTp-aHepou;

OJIOK MUTaHUS PETYIUPYEMBIN;

BeO-KaMepa Ha MOJBUKHOM IIITaTUBE;

BHJI€OKaMepa isl padOThI C ONITUYECKUMU pUOOpaMH;
re€HepaTop 3ByKOBOW;

TUTPOMETD (IICUXPOMETD);

Ipy3 HaOOPHBIN;

JTUHAMOMETP JIEMOHCTPAIIMOHHBIN;

KOMIUIEKT MOCY/Abl IEMOHCTPALIMOHHON € MIPUHAJJICAKHOCTSIMU;
MaHOMETP KUJKOCTHOW JEMOHCTPALIMOHHBIN;

METP JIEMOHCTPALMOHHBIM;

MUKPOCKON JIEMOHCTPAIlMOHHBII;

HACOC BaKyyMHBII1 KOMOBCKOTO;

CTOJIUK ITOJbEMHBIN;

MITATUB JIEMOHCTPAIMOHHBIA (DU3UUECKU;
AIEKTPOILIUTKA,

Ha0Op IEMOHCTPAIIMOHHBIN MO MEXAHUYECKUM SIBJICHUSIM;
Ha0Op IEMOHCTPAILIMOHHBIN 1O JUHAMHKE BPAIIATEIIbHOTO IBUKEHUS,
Ha0Op IEMOHCTPALIMOHHBIN M0 MEXaHUUYECKUM KOJICOAHUSIM;
Ha0Op IEMOHCTPALIMOHHBIA BOJTHOBBIX SIBJICHUI;

BEJIEPKO apXxuMea;

MasTHUK MaKCBEJIa;

Ha0op TeJI paBHOrO 00bEMa;

Habop TeJ paBHOW MacCHI;

mpuoOp s AEMOHCTPAIMK aTMOC(HEPHOTO TaBJICHHUS;
MpU3Ma, HAKJIIOHAIOUIASICS C OTBECOM;

pblYar 1€eMOHCTPALlMOHHBIN;

COCYJIBI COOOIIAOIINECS;

CTAaKaH OTJMBHOW JIEMOHCTPALIMOHHBIN;

TpyOKa HbIOTOHA;

Iap nackais;

HA0Op JIEMOHCTPAIIMOHHBIA IO MOJIEKYJSIpHOU (U3UKE M TEIJIOBBIM
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46.
47.
48,
49,
50.
o1,
52,
53.
54,
55.

Ha0Op AEMOHCTPALIMOHHBIN MO TA30BBIM 3aKOHAM;

Ha0Op KalWJIJISPOB;

TpyOKa JJi JEMOHCTPAIMK KOHBEKIIMU B KHUIKOCTH;

UIMHJPHI CBUHIIOBBIE CO CTPYTOM;

ap ¢ KOJIbLIOM;

BBICOKOBOJIBTHBIN HCTOYHUK;

reHepaTop BaH-Ae-rpaada;

TIO3UMETD;

KaMEpPTOHBI Ha Pe30HAHCHBIX SIIUKAX;

KOMILJIEKT MPUOOPOB M MPHHAUICHKHOCTEH I AEMOHCTpAIUU CBOWCTB

QJICKTPOMAIrHUTHBIX BOJIH,

56.

KOMIIJICKT HpI/I60pOB AL HU3YUCHHUA  IIPHHLOUIIOB  paavoOIIpucMa

" paguoIICpcaaiun,

57,
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71,
72,
73.
74,
75.
76.
77,
78.
79.
80.
81.
82.
83.
84.
85.
86.

KOMIUIEKT MPOBOIOB,;
MarHuT AyrooOpa3HbIii;

MAr"HuT MOJIOCOBOM JEMOHCTPAOHHBIN;

MalllMHa AEKTpodopHas;

MasITHUK DJIEKTPOCTATUYECKUA;

Ha0Op MO U3YYEHUIO MATHUTHOTO TOJISI 3€MJIH;

Ha0Op NEMOHCTPAIIMOHHBIN IO MATHUTHOMY TOJIIO KOJIBIIEBBIX TOKOB;
HA0Op JAEMOHCTPAIMOHHBIN M0 MOTYTPOBOHUKAM;

Ha0Op AEMOHCTPAIMOHHBIN 110 TTOCTOSSHHOMY TOKY;

HAOOp AEMOHCTPAIMOHHBIN 0 JIEKTPUYECKOMY TOKY B BaKyyM€;
HA0Op JEMOHCTPAIMOHHBIN IO DJIEKTPOIMHAMUKE;

HAOOp AJII IEMOHCTPAIIMA MAarHUTHBIX MOJIEH;

HAOOP AJI IEMOHCTPAIMH dTEKTPUIECKUX TTOJICH;
TpaHchopmaTop yueOHbIN;

Majio4yKa CTeKJIsTHHAS,

majoukKa 300HUTOBAS;

puoop JIECHIIA;

CTpEJIKA MarHUTHBIC HA IITAaTUBAX;

CYJITaH AJIEKTPOCTATUUECKU;

MITATUBBI U30JIUPYIOIIUE;

AIIEKTPOMATHUT Pa300PHBIA;

Ha0Op JEMOHCTPAIIMOHHBIN 110 TEOMETPUIECKOM OTTHKE;

Ha0Op JEMOHCTPAIIMOHHBIN 11O BOJTHOBOW OTITHKE;

CIEKTPOCKOI IBYXTpPYOHBIi;

Ha0Op CMEKTPaIbHBIX TPYOOK C ICTOUHUKOM MUTAHUS,

yCTaHOBKa st u3ydeHus pororddexra;

Ha0Op AEMOHCTPALMOHHBIN 11O MOCTOSIHHOM TUIAHKA;

KOMIUJIEKT HAIJISIIHBIX MTOCOOMH JIJIsi TOCTOSIHHOTO MCIIOJIb30BAHUS;
KOMILJIEKT MOPTPETOB AJisA 0(hOpMIIeHUS KAOUHETA;

KOMILJIEKT JJEMOHCTPALIMOHHBIX YU€OHBIX TAOIHII.
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[IpumepHbIl TIEpeYeHb AEMOHCTPAIMOHHOTO U JJAOOPATOPHOIO O00OpYAOBaHUS
HOCHUT PEKOMEH/IaTeIbHBIN XapakTep.

[lpy Hanumuuu HEOOXOAMMOrOo  O0OPYIOBAaHMUA 3aHATHA 1O  (PHU3UKE
B HEKOTOPBIX CIy4yasx MOIYT HPOBOAUTHCA B HMMEIOLIUMXCS B 00pa30BaTEIbHON
OpraHu3alMHd MACTEPCKUX WJIHU JIA0OPATOPHSIX.

3.2 UndopmaunoHHoe odecnevyeHne 00yueHust

Ilepeyens wucnoJb3yemMbIX Y4eOHbIX wu3aaHui, MHHTepHeT-pecypcos,

JAOTOJIHUTEIbHOM JIUTEPATYPhI
OcCHOBHBIC HICTOYHUKHU:

1. Mskumes, I'. 5. ®usuka: 10-i knacc: 6a30BbIi U YIi1yOIEHHBIA YPOBHH ;| YUSOHUK
/ T'. 4. Msakumes, b. b. byxosnes, H. H. Corckuii ; mon penakmueir H. A.
[MapdentreBoit. — 10-e u3z., crep. — Mocksa : [IpocBemenue, 2023. — 432 c.
— ISBN 978-5-09-103619-0. — Texkct : snekTpoHHbIH // JlaHb : 3JIEKTPOHHO-
onbmmoreunas cucrema. — URL.: https://e.lanbook.com/book/335051

2. Msxkumes, I'. 5. ®usuka: 11-i knacc: 6a30BbId U yIIyONEHHBIN YPOBHU : YI€OHUK
/ T'. . Mskuwes, b. b. byxosues, B. M. Yapyrun ; nox pepakuueidr H. A.
[TapdentbeBoit. — 11-e u3g., crep. — Mocksa : IIpocsemenne, 2023. — 432 c.
— ISBN 978-5-09-103620-6. — Texkct : snekTpoHHBIH // JlaHb : 3JIEKTPOHHO-
oubmmoteunas cuctema. — URL: https://e.lanbook.com/book/335054

JlonoJIHUTeIbHbIE HCTOYHUKM:

1. KacesiHoB, B. A. ®usuka: 10-i knacc: yriyOn€HHBIN ypoBeHb : yueOHUK / B. A.
KacwsnoB. — 11-¢ u3n., crep. — Mockaa : [Ipocsemnienue, 2023. — 480 c. — ISBN
978-5-09-103621-3. — Tekcrt : s1ekTpoHHBIN // JlaHb : 2MEKTPOHHO-OMOINOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/334853

2. Kacwsnos, B. A. ®usuka: 11-i kmacce: yrryOn€HHBIA ypOBEeHB : yueOHUK / B. A.
KacwsinoB. — 11-e uzn., crep. — Mocksa : Ilpocsemenne, 2023. — 493 c. —
ISBN 978-5-09-103622-0. — Texkct : anekTpoHHbldi // JlaHb : 3JM€KTpOHHO-
onbmmoreunas cucrema. — URL: https://e.lanbook.com/book/334877

3. PoraueB, H. M. ®wuzuka. YueOHBIH Kypc M CpeaHero mnpodhecCHOHATBLHOTO
oOpazoBanus : yuebHoe nocodue ais cro / H. M. Poraues, O. A. JleBuenko. — 3-¢
u3n., crep. — Cankr-IlerepOypr : Jlanp, 2024. — 312 ¢. — ISBN 978-5-507-
49831-4. — Tekct : anekTpoHHbIH // JlaHb : 2IeKTPOHHO-OMOIMOTEUHAS CHCTEMA.
— URL.: https://e.lanbook.com/book/403874 . — Pexwum goctyna: ajis aBTOPH3.
II0JIb30BAaTEIIEH.

4. JlorBunenko, O.B. ®usuka + ellpunoxenue : yueOuuk / Jloreunenko O.B. —
Mocksa : KuoPyc, 2019. — 341 c. — ISBN 978-5-406-06464-1. — URL.:

https://book.ru/book/929950. — TekcT : 37aeKTpOHHBIH. (DIEKTPOHHOE U3JaHUE).

5. Jlorunenko O.B. ®usuka. [Ipaktukym : yuebHoe nocodue / Jlorsunenko O.B. —
MockBa : KnoPyc, 2022. — 358 c. — ISBN 978-5-406-09966-7. — URL.:
https://book.ru/book/944582. — TeKcT : 37eKTPOHHBIH.

Ilepeuyens UHTEpPHET-pPECYpCOB:
1. bank 3aganuii PISA EHI - Pexum noctyna: http://www.mobuschool.02edu.ru
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>...PISA...estestvennonauchnaya.../;

2. Enaunas xosutexius mudpoBeIx 00pa30BaTeNIbHBIX PECYpCOB. - Pexkum moctyma:
http://school-collection.edu.ru/catalog/pupil/?subject=30;

3. KM-mkoma. - Pexxum gocryma: http://www.km-school.ru/ ;

4. Otkpeitas ¢m3uka. - Pexwm jgocrtyma:  http://www.physics.ru/courses/
op25part2/design/index.htm;

[Tnarpopma SAKnace - Pexxum nocryma: http://www. yaklass.ru;

Poccuiickas anexTpoHHas mKkoia - Pexxum nocryma: http://www.resh.edu.ru/;
®dwusuka.mi. - Pexxum gocryma: http://www.fizika.ru;

®UIIN (BIIP 11 kmacc) - Pexxum goctyma: http://www.fipi.ru /;

DJeKTpOHHbBIN yueOHHK - PesxuMm goctyma: http://www.physbook.ru/.
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUA JUCHUIIJIMHBI

KoHTpoib M oOmeHka pe3yibTaToOB OCBOEHHUS 00IIe00pa3oBaTeIbHON
JTUCITUTUTMHBI PACKPBIBAIOTCS Yepe3 AUCITUIUTMHAPHBIE PE3yIbTaThl, HAIIPaBICHHBIC HA
dbopmupoBaHre OOMMX W NPOPECCHOHAIBHBIX KOMIETEHIIMHA 10  pas3zeiam

Y TEMaM COJIepKaHus yueOHOro MaTepHaa.

Ko 1 HaumenoBanue
(hopMHUPYEMBIX KOMIIETCHITUI

Pasgen/Tema

TUn OIleHOYHBIX
MEpONPUATHI

OK 01. Beibupats criocoOb1
peleHus 3a1aq
poeCCHOHATILHOM JIeATEILHOCTH
MIPUMEHHUTEIHHO K Pa3INYHbIM
KOHTEKCTaM

Pazgenm 2. Temsr 2.1.,2.2., 2.3.
Pazpgen 3. Temnr 3.1., 3.2., 3.3.

Pazgen 4. Temn1 4.1.,4.2.,4.3

Pazgen 5. Temnr 5.1., 5.2., 5.3.

Pa3nen 6. Tema 6.1
Pazgen 7. Temnr 7.1, 7.2, 7.3
Pa3zgen 8 Tema 8.1
ITo/c?

[YCTHBIH OIIpOC;

OK 02. Ucnonp30Barth
COBpPEMEHHBIE CPEJICTBA MTOUCKA,
aHaJM3a U UHTEPIPETALNH
uHpOpMaIu
1 MHPOPMAIIMOHHBIE TEXHOJIOTHUHU
JUUIS BBIITOJTHECHUS 337124
po¢eCCUOHAIBHON JIEATEIbHOCTH

Pazgen 2. Temsr 2.1.,2.2., 2.3.
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.

Pa3nen 6. Tema 6.1
Pazgen 7. Temnr 7.1, 7.2, 7.3
Pa3zgen 8 Tema 8.1
ITo/c

(poHTaTBHBII ONpOC;
KOHTpOJIbHAsI paboTa;
Ha0JII0/IEHUE 32

BBIITOJIHCHUEM
lmabopaTopHBIX padoOT;

OK 03. ITnanupoBats
U peaJn30BbIBaTh COOCTBEHHOE
npodeccuoHaIbHOe
U JINYHOCTHOE Pa3BHUTHE,
PEANPUHIMATENbCKYIO
JeSITeTTHHOCTD
B IipodeccuoHaIbHOM chepe,
WCTIOJIh30BATh 3HAHUS
110 IPaBOBOW U (PMHAHCOBOI
TPaMOTHOCTH B Pa3IMYHBIX
KU3HEHHBIX CUTYalUsiX

Pasnen 1. Tema 1.1

Pazgen 3. Temnr 3.1., 3.2., 3.3.

Pasnen 4. Teme1 4.1.,4.2.,4.3
Pasznen 8 Tema 8.1
ITo/c

[pakTHYeCKUe padoTh
(pemieHue
Ka4eCTBEHHBIX

U pacueTHBIX 33/]a4);
TeCTUPOBAHUE;

[pELLIEHHNE KelCc-3a1ay;

BBITIOJTHCHHC

OK 04. DddexTuBHO
B3aMMO/ICHICTBOBATh U PabOTaTh
B KOJJIEKTUBE U KOMaH/Ie

Paznen 2. Temur 2.1.,2.2., 2.3.
Pazpen 3. Temnr 3.1., 3.2., 3.3.
Pazgen 4. Temn1 4.1.,4.2.,4.3
Pazgen 5. Temer 5.1., 5.2., 5.3.
Pazgen 6 Tema 6.1
Pazgen 7. Temnr 7.1, 7.2, 7.3
ITo/c

OK 05. OcyuiecTBisATh yCTHYIO
U NMCbMCHHYIO KOMMYHUKAIUIO Ha
TOCYJJapCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢ yuetom
0CcOOEHHOCTEH COLMaNbHOTO
U KYJIbTYPHOTO KOHTEKCTa

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

Pa3nen 6. Tema 6.1

Paznen 7. Temer 7.1, 7.2, 7.3

Pazgen 8 Tema 8.1

MPAKTUYECKUX 3aJaHUI
npoheccuoHaIbHOM
HaINpaBJIeHHOCTH;

BEITIOJTHEHHE 3aJaHHI
[IPOMEKYTOUHOU
aTTecTalluu

8 ITpodeccroHanbHO OPUEHTHPOBAHHOE COJIEPKaHNE (COIEPKAHNE IPUKIALHOIO MOIYJIA).
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ITo/c

OK 07. ConelicTBOBaThL
COXPaHEHHUIO OKPYXKAIOIIEH Cpeibl,
pecypcocOepeKeHUI0, MPUMEHSITh

3HaHKUS 00 M3MEHEHUHU KIIMMAaTa,
MIPUHITUIIEI OEPEKITMBOTO
IPOU3BOJICTBA, 3P (HEKTUBHO
JICUCTBOBATh B YPE3BbIUAMHBIX
CUTYyaIusxX

Pazgenm 2. Temsr 2.1.,2.2., 2.3.
Pazpgen 3. Temnr 3.1., 3.2., 3.3.

Pazgen 4. Temn1 4.1.,4.2.,4.3

Pazgen 5. Temnr 5.1., 5.2., 5.3.

Pazgen 7. Temnr 7.1, 7.2
Pasnen 8 Tema 8.1
ITo/c

lIK...
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