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1. O0masi  xapakTepUCTHKAa  NPUMepPHOl  padodeid  MPOrpamMmbl

001eo0pa3oBaTeJIbHOM JUCUUILIMHBI «DU3HKA»

1.1.MecTo AMCHMILIMHBI B CTPYKTYpe o0pa3oBarte/ibHOil nporpammsl CIIO:
OobueoOpa3oBaTenpHas aucuuIUiMHa «®dusnkay sBIsSeTCs 0053aTENbHON

4acThlo  00Ie00pa30BaTENILHOTO I[HMKJIAa O00pa3oBaTeNbHOM MPOrpaMMbI B

cootBercTBUU ¢ PI'OC CIIO 1o

(npogheccuu/cneyuanvrocmu)

1.2. Lean u nuianupyembie pe3yJibTaThl 0CBOCHHS TUCHHUILINHBI:
1.2.1. Heau TUCHUTVIMHBI:

Copepxanue mporpaMmbl 001eo0pa3oBaTeabHON AUCUUILINHBL Du3nka
HAIpPaBJICHO Ha JOCTH)KEHUE CIEYIOUINX LEJIEH:

e  (opMupOBaHME MHTEpPECA U CTPEMJICHHs O0YyUaroOIMXCAd K HayYHOMY
U3YYEHHUIO TPUPOJBI, pa3BUTHE MX MHTEJUIEKTYalbHbBIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

®  pa3BUTUE MPEACTABIEHUH O HAYYHOM  METOJAE  IO3HAHUS
U GOPMUPOBAHUE UCCIIEOBATEIBCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSM;

e  (dopMHUpPOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yJbTaTa M3ydeHUs
OCHOB CTPOCHHMSI MaTepUH U (PyHTaAMEHTaTbHBIX 3aKOHOB (PH3UKU;

e  (opMupOBaHME YMEHUH OOBACHATH SIBICHHUS C UCIOJIb30BAHUEM
(bu3nyeCKUX 3HAHUM U HAYYHBIX J10Ka3aTEIbCTB;

e  (opMUpOBaHME MPEACTABICHUN O PO PUUKHU I PA3BUTHUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA.

JlocTkeHne 3TUX Lelei 00ecreunBaeTCsl pelieHueM CIIeIyIoMX 3a1ad
B IIpoliecce U3yueHus Kypca (PU3MKU Ha YPOBHE CPEIHEr0 00IIero oOpa3oBaHus:

e  npuoOpeTeHWe CHUCTEMBl 3HAaHMH 00 0o0mmMX  (U3HUIECKHUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpHUAX, BKIIOUas MEXAHHUKY, MOJIEKYJSIPHYIO
(bu3MKy, 3EKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIE€MEHTHI aCTPODU3HUKY;

e  (dopMupOBaHME yMEHHMH TPUMEHATb TEOPETHUYECKHE 3HAHUS
U1 OOBsICHEHUSI (PU3UYECKUX SIBICHUM B MPUPOAE U JJI MPUHATHUS MPAKTUIECKUX

pEILICHUN B NOBCEIHEBHOW KU3HH;



®  OCBOCHHEC CHOCOOOB pEHICHHUS PA3IUYHBIX 33Jad C SBHO 3aJaHHOU
(bu3MYeCKO MOJCIBIO, 3a/ad, IMOJAPa3yMEBAIOIINX CAMOCTOSTEIBHOE CO3JaHUE
(bU3UYECKON MOJIEH, COOTBETCTBYIOIICH YCIOBUSIM 33/1a4H;

¢  [IOHMMaHHE (PU3HYCCKUX OCHOB M IMPUHIIUIIOB JICHCTBUSA TEXHUYCCKUX
YCTPOMCTB U TEXHOJOTUYECKHX ITPOIIECCOB, UX BIIMSHUS Ha OKPYXKAIOIIYIO CPEAY;

®  OBJIAJCHHUC METOIaMH CaMOCTOSTEIILHOTO TTAaHUPOBAHMSI
U TIpOBeleHUS (U3MUCCKHX OKCIICPHMEHTOB, aHaIW3a MW HWHTCPIPETAINN
uH(POPMAITUH, OTIPEICTICHHSI TOCTOBEPHOCTH TOJYUYSHHOTO Pe3yJIbTaTa,;

® CO3JaHME  YCIOBHWM U  Pa3BUTHS  yYMEHHHA  TPOCKTHO-
HCCIIEIOBATENBCKOW, TBOPUECKOM JIESITETbHOCTH.

Ocobennocms  opMuposaHus COBOKYNHOCMU 3a0ad U3y4yeHus Qu3uKu
OISl cucmemsl  CpeoHe2o  NpoPecCUOHAIbHO20  00pA308aAHUS  3AKIIOUAEMCS
8 Heobxooumocmu peanu3ayuu nPogpheccuoHalIbHOl HANPAGIEHHOCMU DeuaemMblX
3a0au, yuéma ocobennocmetl cqhepvi OessmenbHoCcmu OYOYuUx Cneyuaiucmos.

IIpoepamma no ¢usuxe npedocmasnsem G03MONCHOCHb Ol Pearu3ayuu
PA3UYHBIX MEMOOUYECKUX NOOX0008 K Op2anu3ayuu 0oyueHus (uzuke npu yciosuu
COXpaHeHUsi 00A3aMeNbHOL YACU COOEPHCAHUSL KYPCA.

IIpenooasamensy enpase camocmosmenvHo 6vlOUpamMs Gopmy U3yyeHus
mamepuana: Jnekyus, O0eMOHCmpayus >3KCnepuMeHma, npakmuyeckas paboma,
NPAKMUKYM O PEUeHUI0 3a0a4 U np., a maxice no c60emy YCMOMpeHUo nposooum
0eMOHCMPAYUOHHble U  1aDOpamopHvie pabomvl ¢ Y4EMOM UMEIWe20cs
obopyoosanusi  (onpedensimo — NPOOOINCUMENbHOCb  J1AOOPAMOPHO20 UL
NPAKMU4ecKo2o 3aHAMus, OONOJIHAMb €20 OpPYeUMU UOAMU padbom: u3zyyeHue
meopemuiecKo20 Mamepuaid, peuweHue 3a0ad, paboma ¢ mexHuyeckum mekcmom,
mecmuposanue u np.)

IIpenooasamensy camocmosmenvHo onpeoeisiem Nocied008amelbHOCHb
usyuenuss U 00veM 4acos, 0OmeooUMblll HA U3YYeHUe OMOEIbHbIX meM, 8bloupaem
memamuxy npogheccuoHaiIbHO OPUEHMUPOBAHHO20 COOEPIHCAHUSL OUCYUNTUHBL 8
3asucumocmu om cneyugpuku 0yoywjei npopheccUuoHaIbHOU  OessmenrbHOCmU

00YUAIOWUXCHL.



1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHHS 001Ie00pa30BaTEIbLHOM
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oo6mme komnetenuu (panee — OK) u npodeccrnonaabHbie KOMIETEHITUH (J1asiee —
[IK) ®I'OC CIIO B COOTHECEHMHM C JIMYHOCTHBIMH, METANpPEIMETHBIMH U
IpeIMETHBIMUA pe3ylibTaTaMu o0ydeHus ©OazoBoro ypoBHs (mainee — IIPO)

®I'OC COO npexacraBieHsl B Ta0IULE:



Kox ¥ HauMeHOBaHHe
dopmupyembIx
KOMIIeTeHII NI

HHaHpreMble PE3YJbTATHI OCBOCHUSA NPOIrPaMMbI 110 JTUCIHHUIIJIHHE

Oo6mmue!

JMCHAIIMHAPHbIE?

OK 01. Beibupatp
CIIOCOOBI peLIeHUs
3amaq
npodeccHoHaIbHON
JeSATeIbHOCTH
PUMEHUTEIHHO

K Pa3InIHBIM
KOHTEKCTaM

JIn4HOCTHBIE pE3yJbTaThl JOJDKHBI OTPaKaTh B 4YacTH
TPYZIOBOI'O BOCIIUTAHMUS:
- TOTOBHOCTb K TPYZAY, OCO3HAaHHME LEHHOCTH MacCTEpCTBa,

TPYZIOJIO0HE;

- TOTOBHOCTH K aKTHBHOM JIEATEIIBHOCTH TEXHOJIOTUIECKOM U
COLMATTLHOM HaIpaBJICHHOCTH, CIOCOOHOCTh
WHUIIMMPOBATh,  IUIAHUPOBATh U CaMOCTOSITEIBHO

BBITIOJIHATD TaKYI0 JCATCIBbHOCTD,

- UHTEpeC K pasuuHbIM cdepaM MnpodecCHOHANBHOIM
JeATEIIbHOCTH,

- TOTOBHOCTH U CIIOCOOHOCTH K OOpa3oBaHHIO U
camMo00pa30BaHUIO HA IPOTSHKEHUH BCEH JKU3HU.
MeramnpeaMeTHbIe Pe3yabTaThl JOJIKHBI OTPAXKATH:

OBnanenue YHUBEPCAIbHBIMU Y4eOHBIMH
MIO3HABATEJbHBIMU ACHCTBUSAMMU:

a) 6a30BBIC TOTUUYECKHE ICUCTBUS:

CaMOCTOSITENIbHO  (OPMYJIUPOBaTh U aKTyaJIU3UPOBATh

npoOyeMy, paccMaTpHBATh €€ BCECTOPOHHE; YCTaHABINBATh
CYLIECTBEHHBIN IMPHU3HAK WJIM OCHOBAaHUS Ui CpPaBHEHUS,
KJacCUpUKauuu ¢ 00OOLIEHUs;  ONpeAensTh  LeIu
NeSITeIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEpPUH UX
JOCTUIKCHUS; BBIABIIAAITH 3aKOHOMCPHOCTH U IPOTUBOPCHUUS B
paccMaTpUBaeMbIX SBJICHMSX; BHOCUTb KOPPEKTHUBBI B
JACATCIIbHOCTD, OIICHHUBATh COOTBETCTBUEC PE3YJIbTATOB
LEeNsIM, OIICHMBATh PUCKU TOCIEACTBUN JIEATEIbHOCTH;
pa3BHUBaTH Kp€aTHuBHOC MBIIIJICHHUE npu pEeIICHUN
KU3HEHHBIX Mpo0IeM;

I[TIP6 1. CdopMHpOBaHHOCTh TMPEACTABICHUNH O POJHU
U MecTe (DU3MKH U aCTPOHOMHUH B COBPEMEHHOM HAyYHOUH
KapTUHE MHpa, O cucTemooOpasyromiei poiu (Gusmku B
pa3BUTUU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOTHM, O BKIAAE POCCHUICKUX
U 3apyOeXHbIX YYCHBIX-(QU3UKOB B pa3BUTHE HAYKH;
MOHUMaHHue GU3NYECKOM CYIITHOCTH HAOII0JAEMBIX SIBJICHUN
MHUKpPOMHpA, MaKpoOMHpa M MeramMumpa; MOHUMaHHUE pPOJIHU
aCTPOHOMHUHU B MPAKTUYECKOW JEATEIbHOCTU YEIOBEKa U
JabHEHIIIeM HayYHO-TEXHHYECKOM Pa3BUTHH, POJIU (GPU3HUKH
B (opmupoBaHuM  Kpyrozopa H  (QYHKIMOHAIBHON
IPaMOTHOCTH Y€JI0BEKa JIJIsl peLIeHUsI IPAaKTUUECKUX 3a/1ay;
I[IP6 2. CdopMupOBaHHOCT, YMEHUH pacrno3HaBaTh
¢uznyeckue spaeHus (Ipo1ecchl) U OObICHITh UX Ha OCHOBE
M3Y4YECHHBIX 3aKOHOB: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
NpSIMOJIMHEHOE JBMKEHHME, CBOOOJHOE TMaJeHHe Tell,
JIBUKEHHE TI0 OKPY’KHOCTH, HHEPLIMSI, B3aUMOJICHCTBUE TE,
Kose0aTebHOe BUKEHHE, PE30HAHC, BOJIHOBOE JIBUJKEHUE;
g dy3ust, OpOyHOBCKOE ABMKEHHUE, CTPOCHHE KHUIKOCTEH U
TBEpPABIX TeJl, W3MEHEHHE oObeMa Tell NpPHU HarpeBaHuU
(oxnmaxeHun),  TEIJIOBOE  paBHOBECHE,  HCIIapeHue,
KOHJEHCALlUs, IUIaBJICHHE, KpHUCTAJUIM3AlMs, KUIIEHUE,
BIIQ)KHOCTb BO3/1yXa, CBSA3b CPEAHEN KMHETUYECKOU SHEPTUU
TEIUIOBOTO  JBMKEHHS  MOJIEKyJl C  aOCONIOTHOU
TEMIIEPATypOH, NOBBILIEHWE JaBJIEHUS Tra3a IpH €ro
HarpeBaHUU B 3aKPBITOM COCY/I€, CBSI3b MEX 1y ITapamMeTpamMu
COCTOSIHMSI Ta3a B M30IpOLECCax; DJEKTpU3alus  Tell,

1 O6IIII/IC PE3YIbTAThI C(l)OpMyJ'II/IpOBaHLI B COOTBETCTBUM C JIMYHOCTHBIMHU W MCETAPCAMETHBIMU
O6IIICO6pa3OBaTGJ'IBHaH JUCHUIIIINHA.

pesynbratamu ®I'OC COO, B ¢opMHUpOBaHMH KOTOPHIX Yy4YacTBYET

2 JIucuUnIMHAPHBIE PE3YIbTaThl CQOPMYIIMPOBAHBI U IPOHYMEPOBAHbI B COOTBETCTBUM C TPEOOBAHUAMMU K IIPEJAMETHBIM pe3yibTartam 6azosoro yposHs (ITP6) ®IOC COO (ITpuxas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penakmus ot 27.12.2023 1.).
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0) 6a30BBIC UCCIIEIOBATEIILCKIE ICHCTBUS:

- BIIQJICTh HABBIKAMU y4YEOHO-HCCIICIOBATEIBCKOH U
MPOSKTHON  JIeATENBHOCTH,  HAaBBIKAMU  Pa3pelICHUS
npo0Jem;

- BBIBJIATH ~ NPUYUHHO-CIEACTBEHHBIE  CBSI3U W

aKTyaJIM3UPOBaTh 33J1a4y, BBIIBUTATh THIIOTE3Y €€ PEIICHUS,
HaXOIUTb apFYMeHTBI JJIA JOKa3aTCJIbCTBA CBOHUX
YTBEPIKIACHHM, 33]1aBaTh MapaMeTPbl K KPUTECPHH PEIICHUS;
- aHaJII/I3I/IpOBaTB HOHy‘-ICHHbIe B XOJ€ peH_IeHI/HI 3a1a4u
pe3ybTaThl, KPUTUYCCKH OILICHUBATh WX JOCTOBEPHOCTD,
HpOFHO?;I/IpOBaTI) N3MCHCHHC B HOBBIX YCHOBI/ISIX;

- yYMeThb TIEPEHOCUTh 3HAHUS B TIO3HABATCILHYK U
HpaKTI/I‘-IGCKYIO HaCTU XKU3HCACATCIIbHOCTH,

- YMETh HMHTEIPUPOBATh 3HAHUS W3 Pa3HBIX NPEAMETHBIX
o0OJacrei;

- BBIIBHraTh HOBBIC HJCH, MpeJiaraTh OPUTHHAIbHBIC
MOJIXOJIbI ¥ PELICHUS;

- IMPOABJIATH CIIOCOOHOCTh WX HCIIOJB30BaHHUSI B
MMO3HaBaTeIbHOM U COI_II/IaJIBHOP’I IPAKTHKE,

-IIPOSABIIATH CIIOCOOHOCTH n TOTOBHOCTbH K
CaMOCTOATCIIBHOMY IIOUCKY METOJ0B peuicHu-d

MPaKTUYECKUX 3a]ad, MPUMEHEHUIO Pa3IUYHBIX METOIOB
MO3HAHUS;

- craBUTh W (GOPMYITUPOBATH COOCTBEHHBIE 3a/Jaud B
00pa30oBaTeNbHON NEATENBHOCTH U )KU3HEHHBIX CUTYAIIUAX;
BBISIBJIATH ~ NPUYUHHO-CIEJACTBEHHBIE  CBS3M W JUIS
JIOKa3aTelIbCcTBa CBOUX YTBEPKIEHUH, 3a7]aBaTh apaMeTpbl
W KPUTEPUU PEIIEHUS aKTyaTu3UpOBaTh 3a/1a49y, BBIJBUTATh
TUIIOTE3Y €€ pelIeHUs, HAaXOUTh apTYMEHTHI;

- aHaJU3HWPOBATH TOJYYCHHBIE B XOJI€ PEIICHHS 3aa4d
pe3yabTaThl, KPUTHUUECKH OLIEHUBATh HUX JIOCTOBEPHOCTb,
MPOTHO3UPOBATh M3MEHEHHE B HOBBIX YCIOBHUSX; /1aBaTh
OIICHKY HOBBIM CHTYallUsiM, OIICHMBATh MPUOOPETEHHBIN
OTIBIT;

B3aMMOJICHICTBHE 3apsijIoB, HarpeBaHHe IPOBOJHUKA C
TOKOM, B3aUMOJICHCTBUE MAarHHUTOB, JJIEKTPOMArHUTHAsS
WHAYKIUS, ICWCTBUE MAarHUTHOTO TOJS HA TPOBOJHHUK C
TOKOM W  JBWKYIIUHCS  3apsl, OSJICKTPOMAarHUTHBIC
KosieOaHUsT M BOJIHBI, TPSMOJMHEHHOE PAaCHpOCTpaHEHUE
CBETa, OTPaXCHHE, TPEIOMIICHHE, HWHTePPEepPEHIIHS,
Iudpakuus W TMONSpHU3alUs CBETa, JUCIEPCHs CBETa;
dotoanekrpuuecknii  dpdexT, CcBETOBOE  JaBJIICHHE,
BO3HMKHOBEHHE JIMHEHYATOro CIEKTpa aroma BOIOPOAA,
€CTECTBCHHAsI U HCKYCCTBCHHAS PaJIMOAKTHBHOCTD;,

[1P6 3. BiageHue OCHOBOMOJAralOMMMU (HUINIECKUMHU

MOHATUAMHU U BEJIMYNHAMU, XapakTepU3yOIUMHU
¢duzndecKkue mpolecchl (CBA3aHHBIMH C MEXaHUYECKUM
JBIJKCHHEM, B3aWMOJCHCTBUEM Te€J, MEXaHUYECKUMU
KOJeOaHUsIMU W BOJIHAMH;  aTOMHO-MOJICKYJISIPHBIM
CTPOEHUEM BEILIECTBA, TEIUIOBBIMU IIPOLIECCAMHU;

QJICKTPUYCCKUM W MArduTHBIM IIOJSAMHU, OBJIICKTPUYCCKHUM
TOKOM, OJICKTPOMAarHuTHBIMHA KOJ'IC6aHI/I${MI/I 1 BOJIHAMH,
ONTUYECKUMHU  SIBIICHUSAMH, KBAHTOBBIMH  SIBJICHHUSMHU,
CTPOCHHMEM aTOMa M aTOMHOTO Sipa, PaJIUOAKTHBHOCTHIO);
BJIJICHUE  OCHOBOIIOJIATAlOIIMMU  aCTPOHOMHUYECKUMU
MOHATHUAMHU, MO3BOJIAIOIINUMU XaPAKTCPU30BATH IMPOLICCCHI,
MPOUCXOSIIME HA 3BE3/1aX, B 3BE3JAHBIX CHCTEMAxX, B
MEXTaJIaKTUUECKOMI cpeac; JIBUIKCHHUC HG6€CHBIX TECJI,
ABOJIIOLIMIO 3B€3]1 U BCeeneHHoi;

I[IP6 4. Bnagenue 3aKOHOMEPHOCTSIMM,  3aKOHAMH
u TeopusmH (3akoH BcemupHoro Tsarotenus, I, I u III
3akoHbl HbrOTOHA, 3aKOH COXpaHEHUS MEXaHUYECKON
SHEPTUM, 3aKOH COXPAHEHWs  HMILYJbCa, IPUHIUI
CYNEPIIO3ULUN CuII, IIPUHLAIT PaBHOIIPAaBHOCTH
MHEPLUAIbHBIX CUCTEM OTCUETa; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHUI0 CTPOCHHs BELIECTBA, TIa30BbIE
3aKOHBI, IEPBBIM 3aKOH TEPMOJIMHAMUKH; 3a4KOH COXPAHECHMS
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- paspabarhiBaTh IUIaH PEHICHUS TPOOJIEMBI C yYETOM
aHaJIM3a MMEIOUIUXCS MaTEpHAIbHBIX M HEMaTepHaIbHBIX
pecypcoB; CTaBUTh MPOOJEMBI M 3aJaud, JOIYCKAIOIINe
aJIbTEPHATUBHBIE PELICHUS

ANIEKTPUYECKOTO 3apsija, 3akoH Kynona, 3akon Owma yis
y4dacTKa I1end, 3akoH OMa JIJ1s IOJTHOH AIIEKTPUYECKOH 1STH,

3akoH [Ixoynsa - JleHma, 3akOH AJIEKTPOMArHUTHOHN
UHAYKIUM,  3aKOH  COXpPaHEHUs  DHEPruM,  3aKOH
IPSIMOJIMHEMHOIO  pacHpOCTpPaHEHUsT  CBETAa,  3aKOH
OTpaKE€HMsI CBETa, 3aKOH IPEJIOMIIEHUS CBETa; 3aKOH

COXPAaHEHHUs SHEPIuH, 3aKOH COXPAaHEHUS UMITYJIbCa, 3aKOH
COXPAHEHHs JJIEKTPUYECKOIO 3aps/a, 3aKOH COXPaHEHUS
MaccoBOI'0 YHCJIa, OCTyJ1aThl bopa, 3aKoH paanoakTUBHOTO
pacriaza); YBEpEHHOE  HCIOJb30BAHUME  3aKOHOB U
3aKOHOMEPHOCTEH MpH aHanu3e (PU3MUECKUX SBICHUH U
IIPOLIECCOB;

I[IP6 6. BnageHue OCHOBHBIMM METOJAMH HAy4HOT'O
MO3HAHUS, UCTIOJIb3YEMbIMH B (PU3HKE: IPOBOJUTH NPSIMbIE U
KOCBEHHBIC H3MEpeHUs! (PU3MUECKUX BEJIWYHH, BBIOMpAs
ONTUMAJIbHBIA CIOCO0 MU3MEpPEHHs U UCHOJIb3ys U3BECTHBIE
METO/ABl OLIEHKM IIOTPEIIHOCTEd W3MEpPEHUM, NPOBOAUTH
UCCIIEJIOBaHUE  3aBUCUMOCTEH  (U3MYECKUX  BEJIUYUH
C HCIOJIb30BAaHUEM TMPSMBIX H3MEPEHUH, OOBICHAThH
MOJIy4YE€HHBIE Pe3yibTaThbl, UCIOIb3Ys (PU3NUYECKUE TEOpUH,
3aKOHBI U MOHATHUSA, U JeTaTh BBIBOJIBI, COOMIOATh MpaBuiia
0e30MacHOro Tpyaa
OpU TPOBEJEHUM HCCIEIOBAaHUH B paMKax y4eOHOro
AKCIIEPUMEHTA U Y4eOHO-HUCCIIeI0BATENbCKON 1€ATEIbHOCTH
C UCIOJIb30BAHUEM LU(PPOBBIX U3MEPUTEIBHBIX YCTPOUCTB U
1a60paTOPHOTO 000py10BaHMUS; c(hOpMHUPOBAHHOCTH
MPECTaBICHUI

0 METO/Iax MOJYYEHHS] HAyYHbIX aCTPOHOMHUYECKUX 3HAHUM;
ITP6 7. CchopMupoBaHHOCTb YMEHMs pelllaTh pacueTHbIE
3a/1auu ¢ SIBHO 33JJaHHON (DU3UYECKON MOECIBIO, UCTIOJIB3YSI
buznueckue 3aKOHBI
Y MIPUHIUIIBI;, HA OCHOBE aHaJIM3a YCIOBHS 3a/1a4K BHIOUpATh
¢bu3nUecKy0 MO/eNb, BBIICIATh (PU3NUYECKHE BEIUYMHBI U
dbopMyIibl, HEOOXOIMMBIE Uil €€ pEeUIeHMs, MPOBOIMUTH
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pacycCThbl U OLUCHUBATH PCAJIBHOCTDL IMOJYYCHHOI'O 3HAYCHUSA
(bPISH‘ICCKOfI BCIMYHMHBI;, PCIIaThb KAa4YCCTBCHHBLIC 3alaa4H,

BBICTpaWBasi JIOTMYECKH HEMPOTUBOPEUUBYIO  ILIETIOUYKY
paccyXJeHUi ¢ OmOpod Ha U3YYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (DU3HUECKUE SIBJICHHUSI

OK 02. cnons3oBath | JINUHOCTHBIE pPE3yJbTAaThl JOJKHBI OTpaxkaTh B yactd | [IP6 5. VYMeHue yuuTHIBaTH TpAHMIBI PUMEHEHUS

COBpPEMEHHBIE CPEACTBA
MIOMCKa, aHAJIH3a

Y UHTEPIIPETALUU
nHpopmanuu

1 nH(pOpMaIMOHHBIE
TEXHOJIOTUU

IUTSL BBITIOJTHEHHMS 33124
npodeccHoHaIbHON
JeSATeIbHOCTH

LIEHHOCTU HAay4YHOTO ITO3HAHUS:

- c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HayKd U OOIIECTBEHHOMH
NPaKTUKH,  OCHOBAHHOI'O  Ha  Juajore  KyJbTyp,
CIOCOOCTBYIOLLIETO ~ OCO3HAaHMIO  CBOEro  Mecra B
MOJIMKYJIbTYPHOM MUDE;

- COBEpUICHCTBOBAHUE SI3bIKOBOM U UNTATENIbCKON KYJIBTYPBI
KaK Cpe/CTBa B3aUMOJICUCTBUS MEKIY JIFOJAbMU U MMO3HAHUS
MUDA;

MeranpenmMeTHsie  pe3yiabTaThl  JOJDKHBI  OTPaXKarhb:
OBnanenue YHUBEPCAIbHBIMU Y4eOHBIMH
MIO3HABATEJbHBIMU ACHCTBUSAMMU:

B) paboTa ¢ uHpopmauei:

- BIQJeTh HABBIKAMU IMOJy4YyeHHs MHopManuu U3

MCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSTEIBHO OCYILIECTBISTh
IIOMCK, aHalIM3, CUCTEMATU3alUI0 M HHTEPIpPETALNIO
MH(pOpMaLlMU Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS;

- CO3/1aBaThb TEKCThl B pa3IM4YHBIX (opMaTax C Y4ETOM
Ha3Ha4yeHHs] UH(OpMAaLMK U 1IeNIeBOI ayAUTOpUHU, BBIOMpast
ONTUMAJIbHYIO (POPMY MPEACTABICHHS U BU3yaIU3alUH;

- HUCIOJB30BaTh  CpeACTBAa  HMH(DOPMALMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOT U B peleHnn
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OPTaHU3allMOHHBIX
3a1a4 ¢ coO0ZCHNEM TpeOOBaHUI APrOHOMUKHU, TEXHUKU
0€30MacHOCTH, TUTHEHBI, pECypcocOepexeH sl, IPaBOBbIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM 0€301acHOCTH;

- BIAJETh HAaBbIKAMHU  DPACIIO3HABAHWS U  3allUTHI
uHpopManuu, UHGOPMAIIMOHHON 0€30MaCHOCTH JINYHOCTH

W3YYCHHBIX (U3NYECKUX MOJIENICH: MaTepuaibHas TOYKa,
WHepLHaIbHAsg CHCTEMa OTCYETa, MCaJbHBIA ra3; MOJECIH
CTPOEHHUS Ta30B, JKUJIKOCTEH W TBEPABIX TEJ, TOYECUYHBIN
ANEKTPUYECKUN 3apsl, AaepHas MOJAENb aTOMa, HyKJIOHHAs
MOJCTb aTOMHOTO sapa
P pelIeHuH (PU3NYECKUX 3a]1a4;

I[TP6 9. CdopMHUPOBaHHOCTH COOCTBEHHOH ITO3UIUU 10
OTHOUICHHIO K (hu3nueckoil nHpopMaluu, noixydaeMoil us3
pa3HbIX HUCTOYHUKOB, YMEHHWH WCIIONB30BaTh HHU(PPOBBIC

TEXHOJIOTUHU I IIOKCKa, CTPYKTYpPUPOBAHH,
MHTEpPIpETallUM U MpeICTaBiICHUs] Y4eOHOH M Hay4yHO-
HOIYJISIPHOM uHpOpMaLNH; pa3BUTHE YMEHUU

KPUTHYECKOI0 aHAJIN3a MoTy4aeMoi HHpopMauu




OK 03. IlnanupoBars
U pealin30BbIBAThH
cOOCTBEHHOE
npodeCCUuOHATBLHOE

Y JINYHOCTHOE
pasBuUTHE,
IPEINPUHIMATEIbCKY
10 JICSATEIBHOCTD

B mipoeccroHabHOM
cdepe, UCIIOTB30BATH
3HaHMA 10 IIPABOBOM
1 (pUHAHCOBOM
IPaMOTHOCTH

B Pa3JIUYHBIX
KU3HEHHBIX CUTYaIUSIX

.HI/ILIHOCTHBIC peSyJILTaTBI JOJIDKHBI OTpa)KaTB B YacCTu
AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUA:

- CHOCOOHOCTh OLEHHMBATh CHTyallMI0 W TNPUHUMATh
OCO3HAHHBIC PCHICHHUA, OPHUCHTUPYACH Ha MOPAJIBHO-
HpaBCTBeHHBIe HOpMBI
" IEHHOCTH,

-OCO3HAHUC JIMYHOI'0 BKJIaA B IIOCTPOCHUC YCTOﬁqHBOFO
Oynyero;

MeranpeameTHble  pe3yJibTaTbl  JOJDKHBI  OTpaXkaTh:
OsBnageHue YHUBEPCAIbHBIMU peryasiTUBHBIMU
JEUCTBUSIMU:

a) cCaMOOpTaHMU3aIINS:

- CaMOCTOSITEJIBHO  OCYLIECTBIIITh  NO3HABATEIbHYIO
JeATEeIbHOCTh,  BBIBIATH  NPOOJIEMBI, CTaBUTh U

dbopMyIpoBaTh COOCTBEHHBIC 33a4d B 00pa3oBaTEILHOM
JEATEIbHOCTH U )KU3HEHHBIX CUTYyalUsX;

- CaMOCTOSITEIbHO COCTaBJIATh IUIaH PEIICHUs MPOOJIEMBI C
y4ETOM UMEIOLIUXCS pecypcos, CcOOCTBEHHBIX
BO3MOYKHOCTEHN

Y IIPEANIOYTEHU N

- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

Croco0CTBOBaTh ()OPMHUPOBAHUIO U MPOSBICHUIO IMIUPOKOM
SPYIUIMK B pPa3HbIX 00JacTAX 3HAHWM, MOCTOSHHO
MOBBILIATh CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb;
0) CaMOKOHTPOJIb:

UCIOJIb30BaTh NMpUEMBbl peIeKCUuu JUIsl OLIEHKH CUTYalluHu,
BbIOOpa BEPHOT'O PEIICHUS;

- YMETb OLIEHHWBAaTh PUCKU U CBOEBPEMEHHO INPUHUMATD
peleHus

110 UX CHWYKEHUIO

I[TP6 9. CdopMHUPOBaHHOCTh COOCTBEHHOUH MO3UIUU 10
OTHOIICHHUIO K (U3UYECKON MHPOPMALIUHU, TOTYyIaeMOi M3
pasHBIX HCTOYHHMKOB, YMEHHUH HCIIOJIB30BaTh LU(PPOBBIC

TEXHOJIOTHH JUTSL MIOUCKA, CTPYKTYpPUPOBaHMUS,
MHTEpPIpETallud M TPEJICTaBICHUs Y4eOHOH M Hay4yHO-
MONYJIAPHOM uH(popMaIuu; pa3BuTHE yMEHUI

KPUTUYECKOTO aHaJIH3a MoJydyaeMoi nH(opMaruu

OK 04. DddexTuBHO
B3alMO/IEIICTBOBATH
1 paboTaTh

JImgyHOCTHBIE pPE3YIbTAaTbl AOJDKHBI OTpaXaTb B YaCTU
HNCHHOCTH HAYYHOTI'O ITO3HAHUA:

I[IP6 10. OBnameHue yMeHUsIMH paboTaTh B TpyIIe
C  BBIIOJHEHHUEM  DPA3JIMYHBIX  COLMAIBHBIX  pOJIEH,
IUTAaHUPOBATh pabOTy TPYIIIbl, PallMOHANIBHO pacIpenessaTh
JIESITENIbHOCTh B HECTAaHAAPTHBIX CHUTYalMsX, aJeKBaTHO
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B KOJJIEKTHUBE U
KOMaH/JIe

-OBJIaJICBAaHNE  HAaBBIKAMU  Y4eOHO-HCCIIEI0BATEIbCKOM,
MPOEKTHOMN

1 COIMAJIbHOMN IeATCIbHOCTH;

MertanpeameTHble  pe3ysibTaThl  JODKHBI  OTPa)aTh:
OBnanenue YHUBEPCAIbHBIMU KOMMYHHUKATHBHBIMU
NEUCTBUSIMU:

0) coBMeCTHasl I€SITEIbHOCTD:

- IOHUMATh U UCIOJIL30BaTh MPEUMYIIECTBA KOMaHIHOMN

U MHIUBUIYAIbHON PaOOTHI;

- BBIOMpaTh TEMATUKy M METOJIbI COBMECTHBIX JECUCTBUI C
Y4ETOM OOILMX UHTEPECOB U BO3MOKHOCTEN KAXKIOI0 WieHa
KOJIJIEKTHBA;

-  IpUHMMATh  LEJIM  COBMECTHOM  JI€ATENbHOCTH,
OpraHU30BBIBATH

U KOOpAMHHUPOBATh JIEUCTBUS 10 €€ JOCTHUKEHHMIO:
COCTaBIIATH IJIaH JACUCTBUMU, paclpenensiTh POJIU C yU4eTOM
MHEHHH YYaCTHUKOB, OOCYXKIaTh Pe3yJbTaThl COBMECTHOMN
paboThI;

-OLIEHUBATh KAaUYECTBO CBOETO BKJIA/JA U KaXJI0T0 Y4aCTHUKA
KOMaHAbl B 0OWUMH pe3yapTaT MO pa3pabOTaHHBIM
KPUTEPUSIM;

-TpeaJsiaraTb HOBBIE MPOEKTHI, OLIEHUBATh HJEU C MO3HUIHUU
HOBHU3HBI, OPUTMHAJIBHOCTH, IPAKTHYECKONH 3HAYMMOCTH,
KOOPJMHUPOBATh

U BBIIIOJHATH paboTy B YCIOBUAX pEabHOTO, BUPTYaIbHOTO
¥ KOMOMHHUPOBAHHOT'O B3aUMO/ICHCTBUS;

-OCYILLIECTBJIATh TIO3UTHUBHOE CTPATETMYECKOE IOBEIEHUE
B pa3MYHbIX CHUTYyallUaX, MPOSBISATH TBOPYECTBO U
BOOOpakeHUE, OBITh NHUITUATHBHBIM.

OBnanenue YHUBEpPCaIbHBIMU PETyJISTUBHBIMHU
JEUCTBUSIMU:

T) IPUHSATHE ce0s U IPYTUX JIOACH:

- MPUHUMATh MOTHBBI U QpTYMEHTHI IPYTHX JIOAEH TpH
aHaAJIM3€ Pe3yNbTAaTOB AEATEIbHOCTU

OIICHUBATh BKJIAJl KaXJAOTO W3 YYACTHUKOB TPYIIIBI
pelleHre paccMaTpuBaeMoi IpooOIeMbl

B
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OK 05. Ocy1ecTBasiTh
YCTHYIO U TUCbMEHHYIO
KOMMYHHKAITUIO

Ha TOCyAapCTBEHHOM
s361Ke Poccuiickoi
denepanuu ¢ y4eToMm
oco0eHHOCTEH
COLIMAILHOTO

U KYJIBTYPHOTO
KOHTEKCTa

JInyHOCTHBIE pe3yNbTaThl JOJDKHBI OTpa)kaTb B YacTH
3CTETUYECKOTIO BOCIIUTAHUS:

- ACTETHYECKOE OTHOILICHUE K MUPY, BKJIKOYas SCTETHKY
ObITa, HAYYHOTO U TEXHUYECKOIr0 TBOPUECTBA, CIIOPTa, TPYIa
1 OOIIECTBEHHBIX OTHOIICHHUIH;

B 00J1aCTH MAaTPUOTHYECKOT'O BOCIIUTAHUS MTPOSBIIATH:
-[IEHHOCTHOE OTHOILEHUE K TOCYJapCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY U TNPUPOJHOMY HACJIEAMIO, MaMATHHUKAM,
TpaguuusM HaponoB Poccum, noctmxkenusm Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJOTHUSIX U TPYJIE;

MeranpeaMeTHble  pe3yibTaThl  JOJDKHBI  OTPAXKATh:
OsnazgeHue YHUBEPCATbHBIMU KOMMYHHKATHBHBIMU
JNIEUCTBUSIMU:
a) o0meHue:

- OCYHICCTBJIATE KOMMYHHKAIUA BO BCCX C(bepax KHU3HH,
- Pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3pPCHUSA
C MCITOJIb30BAHUCM SA3BIKOBBIX CPCACTB

I[IP6 1. CdopMHpOBaHHOCTh TPEACTABICHUN O pOJIU
U MecTe (PU3MKM U aCTPOHOMHUHM B COBPEMEHHOM Hay4dHOH
KapTUHE MHpa, O CHCTeMooOpasyromed posin (u3uku B
pa3BUTHU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOTHM, O BKIAJAE POCCUMCKUX
U 3apyOeXHbIX YYEHbIX-(QU3UKOB B pPa3BUTHE HAYKHU;
MOHUMaHKe (PU3NIECKOH CYITHOCTH HAOII0IaEMbIX SBJICHUIN
MHUKPOMMpPA, MAaKpOMHpPa M MeEramMMpa; IOHUMaHUE pPOJIHU
aCTPOHOMHUHU B IPAKTUYECKOM JAEATEIbHOCTU 4YEJIOBEKa U
JlalibHeHIeM HayYHO-TEXHUYECKOM pa3BUTHH, POJIU (PU3HUKU
B (opmupoBaHuM  Kpyroszopa MU  (QYHKIHMOHAIbHOU
I'PaMOTHOCTH 4Y€JI0BEKa JJIsl PELICHUs] IPAaKTUYECKUX 3a]1a4

OK 07. CopnetictBoBaTh | JINuHOCTHBIE pe3ynbTaThl JOMKHBI OTpaxkarb B yactu | [IP6 8.  CdopmupoBaHHOCTE  yMEHHUS  NPUMEHSTH
COXPaHEHUIO HKOJIOTUYECKOTO BOCIIUTAHUS: MOJTyYEHHBIC 3HAHUS I OOBSICHEHUS YCIOBUI MTPOTEKaHUS
OKpY’Karollle cpeisl, - chOPMUPOBAHHOCTh  DKOJIOTMUECKOH  KyJNbTYpBI, | (PU3HUECKUX SIBJICHUI B IpUpOIE
pecypcocOepexeHmto, MMOHUMaHUE BITUSTHUS COITUATbHO-9KOHOMUYECKHX | U TUTSt TIPUHSATHUS MPAKTUYECKUX pereHui
MIPUMEHATH 3HAHUS MIPOLIECCOB HA COCTOSIHUE TIPUPOTHON U COIIMAILHOM CpPENibl, | B TIOBCEIHEBHOM >KM3HM g oOecredeHuss 0e30MacHOCTH
00 U3MEHEHUU OCO3HaHWE TJOOATBHOTO  XapakTepa  JKOJOTHYECKUX | MPU OOpAIIEHUU C OBITOBBIMHU MPUOOPAMU M TEXHUYECKUMU
KJIUMATa, MPUHIHUIIBI npooieM; YCTpOICTBaMH, COXpaHEHHUs 3A0POBbs U COOIIOICHUS HOPM
OEpEKITUBOTO - IUJIJAHUPOBaHWE W  OCYIIECTBJICHHE JEWCTBHM B | DKOJOTUYECKOTO TIOBEACHHUS B OKpYXKaloIIeH cpeje;
MIPOU3BOICTBA, OKpYKaroIlei cpeie Ha OCHOBE 3HAHUS 1€J1ei YCTOMYUBOTO | MOHMMAaHUe HEOOXOAMMOCTH TMPUMEHEHUS JIOCTHXKEHUM
¢ exTuBHO Pa3BUTHS YEIIOBEUECTBA; ((N7Z1N’ u TEXHOJIOTHI
NENCTBOBATH AKTUBHOE HENpUATHE JEHUCTBHUM, MNPUHOCIMIMX Bpel | s pallMOHAIBHOTO MPUPOIOTIOIb30BAHMS

B UpE3BBIYANHBIX OKpYXarolleu cpene

CUTYaIUSIX

IK...

3 VxaswBatorcss IIK, 371eMEHTHI KOTOPHIX (POPMHpPYET NPUKIAIHOH MOIY/b (IPO(ECCHOHANLHO OPMEHTHPOBAHHOE coiepxkaHue) B cootercTBuM ¢ ®I'OC peamnsyemoit
npodeccun/cnennansHocta CIIO.
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2. CTpyKTYpa U coep:kaHue 00111e00pa3oBaTeJbHOH JUCIANINHBI

2.1 O0beM TUCHUNIMHBI U BUIbI y4e0HO padoThI

Bup yueoHoii padoTbl O0bem B
yacax

O061beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIJIMHBI 144

OcHoBHOE conep:kanue’ 112

B T.4.

TEOPETHUYECCKUE 3aHITHS 86

J1ab0paTOPHBIE 3aHIATHS 26

IIpodeccuoHaIbLHO OPHEHTHPOBAHHOE CO/iepKaHue (CoepKaHUe 39

NPHUKJIATHOr0 MOYJIs1)°

IpomexkyTounas arrecramus (dk3ameH)° ikl

* OCHOBHOE COJEP)KAHHME BKIIOUAET COAEPKATENLHBIE JIMHUA TI0 ydeOHOMY mpeamery «Dusuka» (6a30BbI YPOBEHE)
denepanpHOll 00pa3oBaTENILHON NPOrpaMMBI CpeTHEro 00IIero o0pa3oBaHusl, yTBEPKICHHON NMpHUKa3oM MUHHCTEpCTBA
npocsemenus Poccuiickoit ®@enepanun ot 18 mas 2023 r. N 371 (B pemakuuu Ilpukaza Munnpocsemenus Poccun
oT 9 okTs16pst 2024 1. N 704).

5 TlpodeccHoHanbHO OpPHEHTHPOBAHHOE COJEPKAHME MOJKET OBITH PACIPENENeH0 MO pasfenaM  (TeMam)
WM CKOHLIGHTPUPOBAHO B pazzeine [Ipukiiainoit MoayIb.

& ®opma IpoMesKyTOYHOMN aTTeCTAlUU M KOJIMYECTBO YaCOB, OTBOJUMbIX Ha €€ NPOBEIEHHE, PErTIAMEHTHPYIOTCS y4eOHBIM
mwrarom OIT CTIO
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2.2. TemaTu4yeckuii IJIaH U coepKaHue TUCHUIIMHBI «DU3HKAY

HaumenoBanue Conep:xkanne y4e0HOro MaTepuaja (0CHOBHOE M NPO(heCCHOHATBLHO OPHEHTHPOBAHHOE) O0bem | Popmupyemble
pa3aesioB H TeM JIa0opaTOpHBIE U NPAKTHYECKUe 3aHATHUS, NIPUKJIAJAHON MOAYJ/Ib (IIPH HAJIMYUH) YacoB | KOMIIETCHIIUH
1 2 3 4
Pa3nes 1. ®u3nka u MeToAbl HAYYHOI'O TO3HAHMS 2
Tema 1.1 Conep:xaHue yueOHOro MaTepuasia 2 OK 03
Beenenue ®dusuka - HayKka o npupoje. Hayunsle MeTo1bl O3HAHUS OKpYkKaroliero Mupa. Poiib sakciepumeHTa u OK 05
TEOpUU B Mpoliecce MO3HAHHWS MPUPOIBL. DKCHepuMeHT B dusuke. MojenupoBaHue (PU3NIECKUX
SIBJIEHUM U miponieccoB. Hayunsle runore3pl. @PU3nyecKkue 3aKOHblI U TEOPUH. | paHUIIBI IPUMEHUMOCTH
¢busnueckux 3akoHOB. [Ipunuumn coorBercTBuUs. Ponbs 1 MecTo Gpu3uku B GOpMUPOBAHUH COBPEMEHHOM
Hay4YHOW KapTHHBI MUPA, B IPAKTUYECKOMN IEATEIHOCTH JIFOACH
Pa3nen 2. MexaHuka 18 OK 01
Tema 2.1 Coaepixkanue y4eOHOIro MmaTepuaJia 4 OK 02
Kunemaruka Mexanudeckoe JaBukeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOro JBMkeHus. Cucrema oOTcYera. OK 04
Tpaekropus. Ilepemerienue, ckOpocTh (CpeaHsisi CKOPOCTb, MCHOBEHHAs CKOpPOCTb) U YCKOPEHME OK 05
MaTEpHUaJIbHOM TOYKHM, MX IPOEKIMH HAa OCH CHUCTEMbl KOOpAMHAT. CJOXEHHE IEepPEMEIEHUN | OK 07
CIIO)KEHHE CKopocTed. PaBHOMeEpHOE M paBHOYCKOPEHHOE MpsIMOJMHEHHOe aBmxeHue. I'paduku TK®
3aBUCHUMOCTH KOOpAMHAT, CKOPOCTH, YCKOPEHHs, IIyTH M IEPEMEIIEHUS MaTEpUaIbHOM TOYKH OT
BpeMeHu. CB0OOJHOE TMajieHHE. YCKOpeHHe CBOOOMHOTO TmajeHus. KpuBOoIMHENHHOE BHXEHHE.
JIBM>KeHHE MaTepUaIbHOW TOUYKU IO OKPYKHOCTH C TOCTOSIHHOM IO MOJIYJIIO CKOPOCTBIO. YTJIOBas
CKOPOCTb, JHHENHasi ckopocTh. [lepuon u dacrora oOpamienus. LleHTpocTpeMHUTENbHOE YCKOPEHHE.
TexHu4yeckue ycTpolcTBa U MPaKTUUECKOE NPUMEHEHHUE: CIIUJOMETP, ABHKEHUE CHAPSIIOB, LIEMTHBIE U
pEMEHHBIC IEpeaaYn
T[IpaKTHYeCKHE 3aHATHS
[IpakTuueckue padbOTHI:

" O6pasoBareybHas OPraHU3aIMs BIPABE CAMOCTOATENBHO OMPEAENATh MOCIIEN0BATENLHOCTh U3yUeHHs PA3JENoB U TeM, BXOJANINX B HUX, @ TAKKE MEPEPACIIPENENITh KOJIUIECTBO
4acoB ISl OCBOGHHUs OOyd4aromMMKCS Y4eOHOTO Marepuana, C YYeToM JIOTMKH (OPMHPOBAHHUS IPEIMETHBIX pe3yJbTaTOB, OOMIMX W TNPOQECCHOHANBHBIX KOMIICTEHIIHH,
MEXIPEIMETHBIX CBSI3€H C IPYyTrMMHU TUCHUITIMHAMH 00111e00pa3oBaTesI-HOTO 1 001IenpodeccHoHanbHOro nukioB yuedHoro miana Ol CIIO.
8 TIK ®T'OC CIIO npodeccyt Ui CIELUaIbHOCTH TOJKHBI ObITH OTPaXKEHbI B COIEPKAHUM yIeOHOTO MaTepuaia.

® Yachl npakTHYecKUX paboT ydTeHbl B COJEPKAHHU Y4eOHOro MaTepuaia M BXOJAAT B 00llee KOJIMYECTBO 4acoB Mo TeMme. Uachl 1abopaTopHBIX paboT M MpodecCHOHATLHO
OpUEHTHPOBAHHOTO COACPKAHMUS YUUTHIBAIOTCS OTIEIBHO.
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N3mepenne MrHOBeHHOM ckopocTu. MceciaenoBaHuE COOTHOLICHUS MEXAY ITYTSMH, IPONIACHHBIMU
TEJIOM 3a IOCJIEJOBATEIbHbIE PABHBIC NPOMEKYTKHM BPEMEHHU IIPU PAaBHOYCKOPEHHOM [BIKCHUH C
Ha4yaJIbHOW CKOPOCTBIO, PABHOM HYII0. M3yueHue NBMKEHMS IIapuKa B BA3KOM >KMAKOCTH. M3yueHue
JBMDKEHUS TeIa, OpPOLIEHHOr0 FOPU30HTAJIbHO

Tema 2.2 Coaepsxkanue y4eOHOro MmaTrepuaJia

JluHamuKa IIpunnun ornocurensHocTH [anmwiies. Ilepsbiil 3akoH HeproToHa. MHepuuanbHble CUCTEMBI OTCYETA.
Macca tena. Cuna. [Ipunuun cynepno3unuu cuii. Bropoit 3akon HeroToHa AJ1s1 MaTepuaibHOM TOUYKHU B
unepuuanbHoit cucteme orcuera (MCO). Tperuit 3axkon HproToHA 111 MaTepuanbHbIX TOYEK. 3aKOH
BcemupHoro Tsarorenus. Cuna tsokectu. [lepas kocmuueckas ckopocts. Cuna ynpyroctu. 3akoH ['yka.
Bec Tena. Tpenne. Buasl Tpenus (1mokosi, ckoiibxkenus, kadeHus). Cuna tpenus. Cyxoe tpenue. Cuina
TPEHHsSI CKONbXKEeHHs U cuina TpeHus mnokos. Kosdduuument tpenus. Cuna cOmpoTUBICHUS MpU
JIBUKEHUM Tella B KUAKOCTH WM rasze. llocrymarenpHoe M BpamiatreiabHOE ABHKEHHE aOCOIIOTHO
TBEpJAOro Tena. MOMEHT CHUIIbl OTHOCUTENIBbHO OcH BpauieHus. [lmedo cunbl. YcnoBusi paBHOBeCHs
tBepaoro tena B MCO. TexHuyeckue ycTpoilcTBa M NPAKTUYECKOE NPUMEHEHHUE: MOJIINUITHUKH,
JIBUKEHUE HUCKYCCTBEHHBIX CIYTHUKOB
[IpakTHyecKue 3aHsATHS
[IpakTuueckue padbOTHI:
N3ydenune nBuxeHus: Opycka Mo HaKJIOHHOH MJIOCKOCTHU MO/ 1M CTBUEM HECKOJIBKHUX CHIL.
HccnenoBanue 3aBUCMMOCTH CHJT YIIPYTOCTH, BOZHUKAIOIINX B 1e(pOPMHUPOBAaHHON NPYKUHE U
PE3UHOBOM 00paslie OT BeIMYUHBI X AedopMaiiu
JlabGopaTopHble 3aHITUS
JlabopaTtopHas pabota 1. VccrienmoBanue yciioBUl paBHOBECHSI TBEPJIOTO Teja, UMEIOIIETO OCh
BpalIeHUs

Tema 2.3 Conep:xanue yueOHOT0o MaTepuasia

3aKOHBI Mexanunueckass pabota u MourHocTh. Kunernueckas sHeprus. [loTeHuumanbHas sHeprus. 3aKoH

COXPAaHCHHA B COXPAaHEHHUs MEeXaHUUYeCKOM 3Hepruu. Pabora cuibl TSKECTH U CUIIBI yripyrocTu. [I[ppumeHeHre 3akoHOB

MEXaHUKE coxpaHeHus. Mcrnonb30Banue 3aKOHOB MEXaHUKH Ui OOBSICHEHUS JBWXEHHS HEOECHBIX TeN U JJIs

Pa3BUTHUA KOCMHUYCCKUX HCCH@}IOB&HHﬁ, T'paHULIbI IPUMEHUMOCTH KJIACCHYECKOI MEXaHUKH. I/IMHy.]'II)C
MaTepUaIbHOM TOYKH (Tela), CHCTEMBI MaTePHANIbHBIX TOUEK. IMITyIbC CHIIBI M U3MEHEHUE UMITYIIbCa
Tena. 3akoH coxpanenus ummynbca B MCO. PeaktuBHoe nBmkenue. Pabora cuibl. MOITHOCTH CHITHL.
Kunernueckass sHeprus MaTtepuaibHOW TOYKH. Teopema 00 W3MEHEHHWM KHUHETHMUYECKON HSHEPruu.
[lorenunansHass oHeprus. IloTeHumanbHas dSHeprus yOopyro AeGOpMHUPOBAHHOW MPYKUHBI.
[ToTennmanpHas 3Heprusi Tena BOMM3HM MOBepXHOCTH 3emud. [loTeHlManbHble W HEMOTEHIUATbHbBIE
cuabl. CBS3b pa6OTBI HETIOTCHIHUAJIBHBIX CHUJI C U3MCHCHUEM MeXaHn4YeCKOH OHCPIrMU CUCTEMBI TCII.
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3aKOH COXpaHEHHs] MEXaHUYECKON PHEPIUH. YIIPYTHe U HEYNIPYTUe CTOJIKHOBEHMUSI

[IpakTueckue 3aHsATHS

[IpakTryeckue paboOTHI:

W3ydeHue CBsI3M CKOPOCTEH Tea NpH HeymnpyroM yaape. McciemoBaHue cBsi3M paOOTBI CHIIBI C
M3MCHEHHEM MEXaHUYECKOW SHEPIHH TeJa.

TexHuueckue ycTpOWCTBA M IPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOIEp, MPYKUHHBIA IHCTOJIET,
JBMKCHUE MUCKYCCTBCHHBIX CITyTHUKOB M PaKeT.

Hcronp30BaHNE 3aKOHOB MEXAaHUKH JUISi OOBSICHCHHUS IIBIDKCHUS HEOSCHBIX TEN WM Ul Pa3sBUTHS
KOCMHUYECKUX HCCIICJIOBAHUN, TPAHUIBI MPUMCHUMOCTH KJIACCHUYSCKONM MeXaHuKH. Mmuranms
HEBECOMOCTHU

JlabGopaTopHble 3aHATHUS 2
JlaboparopHast padora 2. VccienoBanue cBS3u padOTHI CHIIBI C U3MCHCHHEM MEXaHHUYECKON dHEpPruu
TeJa Ha IpUMepe PacTsHKeHHsI pe3UHOBOTO JKI'yTa
Pa3gen 3. MoJiekyasipHasi puzuka u TepMOANHAMHUKA 20

Tema 3.1 Conep:xanue yueOHOro Mmarepuajia 6

OCHOBBI OCHOBHbBIE TOJOXEHUS MOJIEKYJSPHO-KMHETUYECKOH TEOPUM U UX OINBITHOE OOOCHOBaHUE.

MOJICKYJISIPHO- | BpoyHoBckoe nBuxkeHue. [uddysua. Xapaktep ABMKEHHS W B3aUMOACHCTBHSI YaCTHI[ BEILECTBA.

KMHETUYECKOU Monenu CTPOCHMS I'a30B, JKUIKOCTEN U TBEPABIX TCII U 00BsICHEHHE CBOICTB BEIIECTBA HA OCHOBE DTHUX

TeOpUn Mozeneil. Macca u pasmepsl Monekys. KonmuuectBo BemiectBa. IlocrossHHas ABoragpo. TemoBoe OK 01
paBHOBecue. Temneparypa u ee nsmepenue. lllkana remneparyp Llenscus. Monens uaeanbHOro rasa. OK 02
OCHOBHOE ypaBHEHHE MOJEKYISIPHO-KMHETHUECKOW TEeOopuHM uAeadbHOro rasza. AOcCoIoTHaAs OK 03
TeMIlepaTypa Kak Mepa CpeHell KMHeTHYEeCKON SHEpruu TEIJIOBOro JBMKeHUs yactull rasa. [llkana OK 04
temnepatryp KenbBuna. 'a3oBble 3akoHbl. YpaBHeHue MeHnneneeBa-Knaneiipona. 3akoH JlanbToHa. OK 05
N3omporeccsl B uaeaabHOM T'a3e C OCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I paduyeckoe npeacraBieHme OK 07
M30MPOIIECCOB: N30TEpMa, U30X0pa, n300apa. TexHUUecKue yCTpoicTBa U MPAKTUYECKOE PUMEHEHUE:
TepPMOMETP, OAPOMETP
[TpakTudeckue 3aHATHS
[TpakTrueckue paboThl: M3MepeHnne Macchl BO3yXa KJIacCHOM KoMHate. MccremoBanrue 3aBUCUMOCTH
MEXJ1y apaMeTpaMy COCTOSIHUSL Pa3peKEHHOro ra3a
JlabopaTopHble 3aHATHSA 2
JIaGoparopHas pabota 3. M3yueHune 0JIHOTO U3 U30IMPOLIECCOB

Tema 3.2 Conep:xaHue yueOHOTo MaTepuajia 4
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OCHOBBI
TEPMOIUHAMUKHU

Buyrtpennsas sueprusa. Pabora u Termonepenada. KonuuecTBO TEmoThl. YpaBHEHHE TEIIOBOTIO
Oananca. [lepBoenauano trepmoauHamMuKu. AnnabatHblil pouecc. Bropoe Hadaiao TepMOIUHAMHUKU.
Temuossie nurarenu. KI1/] temmoBoro aurarens. Oxpana npuposl. TepMoaguHaMuyeckasi CucTeMa.
BuyTpeHHss sHeprus TepMOAMHAMHUYECKON CUCTEMBI U CIIOCOOBI ee n3MeHeHusl. KoanuecTBo TeraoThl
u pabota. BHyTpeHHSs SHEprusi OJHOATOMHOTO WJIEIBHOTO Tasza. Buasl Teruionepenavu:
TEIUIONPOBOJHOCTb, KOHBEKIUS, U3JIy4eHHE. Y 1eJIbHAs TEIUIOEMKOCTh BelecTBa. KoanyecTBo TennoThl
npu Ttertonepenaye. llonstue 00 anmabatHoM mpouecce. I[lepBplii 3aKOH TEPMOAMHAMHKH.
[IpumeneHue nepBoro 3akoHa TEPMOJMHAMUKY K H3omporeccaM. [ paduyeckas nHTeprnpeTaus padboThl
raza. Bropoii 3akon TepmoanHamMuku. HeoOpaTUMOCTh mpoleccoB B mpupoze. TeroBbie MalinHbI.
[TpuHnunel neiicTBus TeruioBbiIX MamuH. [IpeoOpazoBaHusi SHEpPruM B TEIUIOBBIX MAIIMHAX.
KoaddunmenT noneznoro neicTBus TeruioBoit MamuHbl. [{ukin KapHo 1 ero ko3dGuimeHT nojae3noro
NeHCTBHS. DKOJIOTHUECKHUEe MPOOIeMbl TEIUIOPHEPTeTUKU. TeXHUYeCcKre YCTPOHUCTBA U MPAKTUYECKOe
PUMEHEHHE: ABUTaTe]Ih BHYTPEHHETO CrOpaHusi, OBITOBOI XOJOIMIbHUK, KOHIUIIMOHED

JlabopaTopHble 3aHATHSA

JlaboparopHast pabota 4. I3mepeHue yaenbHON TeIIOEMKOCTH

Tema 3.3
ArperaTtHble
COCTOSIHUS
BEllleCTBa U
(azoBble
MepeXO0/IbI

Conep:xanue yueOHOro MmarepuaJjia

[TapooOpa3oBanue u KoHAcHCanus. VicnapeHre u KuneHrne. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAYKHOCTh
Bo3ayxa. HacellieHHbI map. YaenpHas TEIUIOTa MapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEPATypbl
KUIIEHUs1 OT JaBieHus. TBepaoe Teno. Kpucramnmueckue u amopdHbie Tena. AHU30TPOIHUS CBOWCTB
kpuctamnoB. JKunkue kpuctamipl. CoBpeMeHHbIE Marepuaibl. [lnaBieHHMe W KpUCTATU3AIUA.
VY nenpHas Teriora miasieHus. Cyonumarus. Y paBHEHHE TETIOBOTO OanaHca

[IpakTueckue 3aHsATHS

[IpakTuueckas padbora: TexHudyeckue ycTpoiuCTBa U MPAKTUUECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJJOPUMETP, TEXHOIOTUU IOJIyYEHHUSI COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHCIIE
HAaHOMAaTEpPHAJIOB, U HAHOTEXHOJIOTHH

JlabopaTopHble 3aHATHS

JlaboparopHas pabora 5. OnpeneneHue BIaXXKHOCTH BO3AyXa

Pa3nen 4. DjekTpoanHaMuKka

28

Tema 4.1
DJIEKTPOCTAaTUKA

Copep:kaHue y4eOHOT0 MaTepuaJia

OnekTpu3anus Ten. OJEKTpUYeCKHi 3apsn. JlBa Buma sieKTpudyeckux 3apsaoB. lIpoBogHukw,
JOUDJIEKTPUKNA WU TIOJIYNPOBOAHMKH. 3aKOH COXPaHEHUs DJJIEKTPUUECKOro 3apsja. BsaummopeiictBue
3apsnoB. 3akoH Kynona. TodeuHnslil snexTpuueckuid 3apsia. DiaekTpuueckoe moje. HampspkeHHOCTb
NeKTpudeckoro mnousid. [IpuHIMN cyneprno3uuuy 3J€KTPUYECKUX Moyed. JIMHUM HanpsKEeHHOCTH
ekTpuueckoro noist. Pabora cui anekrpocratuueckoro nosst. IloteHuuan. Pa3HOCTh NOTEHIMAIIOB.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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[TpOBOMHUKH W JTUAICKTPUKHA B DJIEKTPOCTATHYECKOM Toje. JludnekTpuyeckas MPOHUIIAEMOCTb.
OnekrpoeMkocTb. KoHleHCaTop. DIEKTPOEMKOCTh TUIOCKOTO KOHJCHCATOpa. DHEPIHs 3apsHKEHHOTO
KOH/JICHCATOpa

HpaKTH‘lGCKI/Ie 3aHATUA

[IpakTuyeckue paboThl: M3MepeHHe 3JIEKTPOEMKOCTH KOHJeHcaropa. TexXHHuYecKue YCTpoicTBa U
IIPAKTUYECKOE NPUMEHEHHUE: IEKTPOCKOII, IEKTPOMETP, JIEKTPOCTATUYECKas 3allUTa, 3a36MIICHUE
EKTPONPUOOPOB, KOHJAEHCATOP, KONMPOBAIbHBIN annapar, CTPYHHbII IPUHTED

Tema 4.2
TlocTOSTHHBIM
SIIEKTPUYECKUN
ToK. Toku B
Pa3JIMYHBIX
cpenax

Conep:kaHue y4eOHOT0 MaTepuaJia

DNEeKTpUUECKUN TOK. YCIOBHUS CYLIECTBOBAHUS 3JIEKTPUUECKOro Toka. Mcrounuku toka. Cuia Toka.
ITocrosHubli TOK. Hanpsbkenue. 3akoH Oma Ui ydacTka LENH. DJIEKTPUUECKOE CONPOTHUBIICHHUE.
YaensHOE conporuBieHUe BemiecTBa. [locienoBaTenbHOE, MapauieNnbHOE, CMEIIAHHOE COCIUHEHHUE
poBOJIHUKOB. PaboTa sanekrpuueckoro Toka. 3akoH Jlxoyinsa-JIenna. MOIHOCTb 31€KTPUYECKOro TOKA.
DONeKTpOABMKYLIasi CUJla U BHYTPEHHEE CONPOTHUBIIEHUE MCTOYHHMKA TOKA. 3akoH OMa ajisi MOJHOM
(3amMKHYyTOM) 3nekTpudeckoil nenu. KopoTkoe 3aMblkaHMe. DJIEKTPOHHAasl MPOBOAMMOCTH TBEPJBIX
METAJJIOB. 3aBUCHUMOCTb CONPOTHUBIIEHUS METAJUIOB OT Temieparypbl. (CBepXIpOBOJUMOCTb.
Onexkrpudeckuil Tok B BakyyMme. CBoicTBa 31eKTpOHHBIX 1ydkoB. [losynpoBoanuku. CoOCTBEHHAs U
IIpUMECHas IPOBOAMMOCTb IOJXYHpOBOAHUKOB. CBolicTBa p-N-nepexona. IlomxynpoBOgHUKOBBIE
npuOOpsl. DIEKTPUYECKMH TOK B pacTBOpPax M pacIulaBaX 3JIEKTPOIUTOB. DJIEKTPOIUTHYECKAs
aucconyanus. JIEKTPOIn3. DIEKTPUYECKUH TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSATENBHBIN
paspsan. Mounus. [Tnazma

[IpakTueckue 3aHsATHS

[IpakTnueckas padbora: TexHu4yeckue yCTpOHCTBA U MPAKTUUECKOE TPUMEHEHUE: aMIIEPMETD,
BOJIETMETP, PEOCTAT, HCTOUHUKHU TOKA, 3JIEKTPOHArpeBaTeIbHbIe MPHUOOPHI, HIEKTPOOCBETUTEIbHbBIE
puOOPHI, TEPMOMETP CONPOTUBIIECHHUS, BAKYYMHBIN AHOJ], TEPMHUCTOPHI U POTOPE3UCTOPHI,
IIOJIYIIPOBOJHUKOBBIN MO/, FaJIbBAHUKA

JlabopaTopHble 3aHATHS

JIaGopartopHas paboTa 6. V3yueHue cMemanHOro COeAMHEHUS Pe3UCTOPOB.
JlabopaTopHas pabota 7. I3MepeHune aIeKTPOIBIKYIIEH CHIIBI MCTOYHHUKA TOKA M €T0 BHYTPEHHETO
COIIPOTHBIICHUS

Tema 4.3
MarunutHoe
roJe.
DIIEKTPOMAarHuT
Hasl HHYKIIWS.

Conep:xanue y4eOHOT0 MaTepuaJia

IlIocTostHHBIE MarHuThel. B3auMoAeWCTBUE IIOCTOSHHBIX MAarHuroB. MaruutHoe moise. Bekrop
MarHuTHOM MHIYKUIWH. [I[pHHIMO cynepno3suuuy MAarHWTHBIX ITosiel. JIMNHMM MarHUTHOM WHIyKLIHH.
KapTuna nMHMN MarHUTHON MHIYKIMM TOJIS TOCTOSTHHBIX MarHUTOB. MarHUTHOE 10JI€ IPOBOJIHUKA C
ToKOM. KapTuHa JIMHMI WHIYKIMA MarHUTHOTO MOJIS JJIMHHOIO MPSIMOTO MPOBOJHUKA U 3aMKHYTOTO
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KOJIBLIEBOT'O MPOBOJAHMKA, KaTyIIKK ¢ TokoM. OnbIT Dpcrena. B3aumoielicTBre mpoBOAHUKOB C TOKOM.
Cuna Ammnepa, ee MoayJsib U HamnpasieHue. Cwia JlopeHua, ee MoayJib U HampaBieHue. J[BuxkeHue
3apsOKEHHOM 4YacTUIlbl B OJHOPOAHOM MarHuTHOM 1mone. PabGora cunel Jlopenua. SBnenue
9JEKTPOMArHUTHOM HMHAYKUWU. [IOTOK BeKTOpa MarHUTHOM MHAYKLIMH. DJIEKTPOABUKYIIAS CHIIA
WHIYyKUUUA. 3aKOoH JyieKTpoMarHuTHOM wuHaAykuuun Dapanes. BuxpeBoe »sieKkTpuyeckoe IoJe.
DNEeKTpOoABMKYIAsA CHUJIA UHAYKUUU B IPOBOJHHUKE, JBMXKYLIEMCS IOCTYNATEIbHO B OJAHOPOJHOM
MarHutHOM Tnosie. [lpaBuno Jlenma. UHAyKTUBHOCTD. SIBIeHHME CaMOMHIYKIWU. DJIEKTPOIABUKYILAS
CUJIa CAMOMHYKIMH. DHEPrus MarHUTHOT'O NOJISI KATYIIKHU C TOKOM. DJIEKTPOMarHuTHOE 10JIe

[IpakTueckue 3aHsATHS

[IpakTueckue padoTel: M3yueHrne MarHUTHOTO MOJIsl KATYIIKH C TOKOM.
TexHudyeckue ycTpolcTBa M NPAKTUYECKOE NPUMEHEHME: IOCTOSIHHBIE MArHHUTHI, 3JEKTPOMAarHUTHI,
JJIEKTPOJIBUIATEb, YCKOPUTEIM JIEMEHTAPHBIX YAaCTULl, HHAYKIMOHHAS IIeYb

JlabopaTopHble 3aHATHSA

JIaGoparopHas padota 8. VcciienoBanue qeiicTBUS IOCTOSHHOTO MAarHUTa HA PaMKy C TOKOM
JlaboparopHast pabota 9. M3yueHue sIBICHUS YJICKTPOMArHUTHOW WHIYKIIAH

Pa3nen 5. Kosre0anus 1 BOJIHBI

22

Tema 5.1
MexaHnuecKue
151
PIEKTPOMArHuTH
ble KOJIEOaHUs

Conep:xanue yueOHOTo MmaTepuajia

KonebarenbHas cucrema. CBoOOnHBIE MexaHM4yeckue KoyiebaHus. [‘apmMoHudeckue KoaeOaHUs.
[Tepuon, yacrora, amrutyna u ¢asza konedanuit. [Ipy>kxuHHBIA MasTHUK. MaTeMaTHYeCKUN MasTHUK.
VYpaBHeHHe rapMoHHUYecKHX Kojebanuil. [IpeBpaiieHne sHEpruM NpU rapMOHUYECKUX KOJIEOaHMSX.
Konebarenbubiit koHTYp. CBOOOAHBIE 3JEKTPOMAarHUTHBIE KOJIEOAHUS B HI€aIbHOM KOJIE0ATEIbHOM
KOHType. AHAJIOTUS MEXIYy MEXaHWYEeCKHMMHU U 3JIEKTPOMarHUTHbIMHM KojeOaHusmu. Popmyna
TomMcona. 3akoH coxXpaHEHMs] SHEpPruu B HA€aIbHOM KoseOaTesbHOM KoOHType. IlpencraBienue o
3aTyXarolux KojeOaHusX. BbIHyXaeHHble MexaHWueckue kojeOaHus. Pe3onaHc. BrIHyXIeHHbIE
ANIeKTpOMarHuTHele Kosebanus. Ilepemennsblii Tok. CUHYCOMAAIbHBIA TEPEMEHHBIH TOK. MOIIIHOCTD
IIEPEMEHHOTO TOKAa. AMIUINTYIHOE M JACUCTBYIOLIEE 3HAUEHUE CHJIbl TOKAa W HaNpsKEHUS.
Tpancdopmarop. [IponsBoacTBO, epenaya u MOTPEOICHUE IIEKTPHUUESCKOM IHEPTUU. DKOJTOTHIECKHE
PUCKU TIPU IPOU3BOJCTBE DJIEKTPUUECKON 3Hepruu. KylbTypa HCIOIB30BaHUS 3JIEKTPOIHEPTUU B
MOBCEIHEBHOMN KU3HU

HpaKTI/I‘-ICCKI/IC 3aHATUA

[IpakTueckue pabotel: MccienoBanue 3aBUCMMOCTH MEPUOJIA MaNbIX KoJieOaHWM rpy3a Ha HUTHU OT
JUIMHBI HUTHU U Macchl rpy3a. TeXHUUECKHE yCTPONUCTBA U MPAKTUYECKOE IPUMEHEHNUE: AIEKTPUIECKUI
3BOHOK, FT€HEpATOp NEPEMEHHOI0 TOKa, JIMHUU dJIeKTpolepeay

JlabopaTopHble 3aHATHSA

OK 01
OK 02
OK 04
OK 05
OK 07
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JIabopatopHas pabdora 10. McciienoBanue nepeMeHHOT0 TOKa B LEMH U3 MOCIEI0BATEIBHO
COCJIMHEHHBIX KOHJICHCATOPA, KaTYIIKH U PE3UCTOpa

Tema 5.2
MexaHndecKrue
151
PJICKTPOMArHUTH
bI€ BOJIHBI

Conep:xanue yueOHOro MmaTepuajia

Mexanudeckue BOJHBI, yCiIoBHs pacnpocTpanHeHus. [lepuon. CkopocTs pacnpoCTpaHeHUs W JIMHA
BouHBI. [Toniepeunsle u npoionbHbIe BOIHBL. MHTepdepeHus u nudpakius MeXaHMu4eCKUX BOJIH. 3BYK.
CxopocTs 3ByKa. ' poMkocThb 3Byka. BoicoTa ToHa. TemOp 3Byka. DJ1€KTpOMAarHUTHHIE BOJIHBI. Y CIIOBUS
U3ITy4eHUs 3JIEKTPOMAarHUTHBIX BOJIH. B3anMHuas opuenranus BekTopoB E, B, v B anexTpoMarnutHoi
BosiHe. CBOMCTBA 3JIEKTPOMATrHUTHBIX BOJIH: OTPAXKEHHE, NPEIOMIICHUE, MOJIIpH3anus, AuQpaKius,
untepdepenius. CKOpoCTh 3NeKTpoMarHUTHBIX BOJIH. [lIkana snexTpomMarHuTHeIX BONH. [Ipumenenue
OJICKTPOMArdMTHBIX BOJIH B TEXHHUKE U 6I>ITy. HpI/IHIII/IHI)I PaaroCBA3U U TCIICBUACHU. Pannonoxaum{.
DIEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAIOLLEH CpeIbl

[IpakTHyecKue 3aHATHS

[IpakTnueckas pabora: TexHUYECKHE YCTPOMCTBA M IPAKTHYECKOE IPUMEHEHHE: MY3bIKaJbHbIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBas JAMArHOCTHKA B TEXHUKE W MEIUIIMHE, pajap, paJuonpUEMHUK,
TeJIeBU30p, aHTeHHa, Tenedon, CBY-neun

Tema 5.3
OnTuka

I'eomerpuueckas onrtuka. [IpsMonuHeiiHOe pacIpOCTpaHEHHE CBETA B OJHOPOAHOM cpene. Jyu cBera.
Toueunslit uctounuk cBeta. OTpakeHHe cBeTa. 3aKOHbI OTpakeHus cBeta. [locTpoenune nzobpaxeHuit
B MUIOCKOM 3epkane. [Ipemomienue cBera. 3aKOHBI MPETIOMJICHHUS CcBeTa. AOCONIOTHBIN TOKa3aTelb
npenomienus. [lonHoe BHyTpeHHee oTpakeHue. [IpeienbHbli yroi MoJHOro BHYTPEHHET0 OTPaKEHUSI.
Hucnepcusi cera. CrnoxHbiii coctaB Oenoro cBera. I[Ber. Cobuparomue 1 paccenBaroIve JIMH3HI.
Tonkas nuH3a. POKyCHOE PacCTOSHUE U ONTHYECKasi CUila TOHKOM JMH3bI. [locTpoenue nzo0paxeHuit
B COOMPAIOIIMX U pacceUBAIOUINX JIMH3aX. PopMylia TOHKON JIMH3bI. YBEJIUYEHHE, 1aBAEMOE JINH30M.
[Ipenensl mpuMEHMMOCTH TreoMeTpuueckoil ontuku. BomHoBas ontuka. MHTepdepenuus cperta.
KorepenTHsie nucTouHuKkU. Y COBUSI HAOTIOIEHNS MAKCUMYMOB U MUHUMYMOB B HHTEP(PEPEHIITMOHHON
KapTUHE OT JIByX CUH(A3HBIX KOTEPEHTHBIX HICTOUHUKOB. [{udpakius cBera. J(udpakunonnas pemerka.
Vcnosue Ha6JHO)ICHI/I$[ rNIaBHBIX MAKCMMYMOB TIIpU IAACHUHM MOHOXPOMATHYCCKOIO CBETAa Ha
auQpakiuuoHHyIo pemeTky. [lonsgpuzamms cBeta

[IpakTueckue 3aHsATHS

[IpakTueckue padotsl: Habmonenue aucnepcun ceera. TexHUYeckue yCTpOHCTBA U MPAKTUYECKOE
IpUMEHEHHE: OYKH, JyTa, (poToanmnapar, MpOSKIIMOHHBIHN anmapaTt, MUKPOCKOII, TEJIECKOII,
BOJIOKOHHASI ONTUKA, AM(PpaKIIMOHHAS pElIeTKa, MOJISIPOUI, TEJIECKOI

JlabopaTopHble 3aHATHSA

JlabopaTtopHas pabota 11. Onpenenenue mokasaress TPETOMICHHUS CTEKIIa
JlaboparopHas pabdota 12. HMiccnenoBanue cBONCTB M300pakeHUI B JIMH3AX
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Pa3gen 6. OcHOBBI cClelHATbHOI TEOPHH OTHOCUTEIHLHOCTH 2 OK 01
Tema 6.1 Coaeprxanue y4eOHOro MmaTepuaJia 2 OK 02
OCHOBBI TEOPHU | ['paHUIbl  NPUMEHUMOCTH  KJIACCHMYECKOM  MexaHuku. [locTysnaThl  CIENMAIbHOW — TEOPUH OK 04
OTHOCHUTCJIIBHOCT | OTHOCHUTECIIBHOCTH: MHBAPHUAHTHOCTh MOJYJI CKOPOCTU CBE€TA B BaKyyMe, IIPUHIUI OTHOCUTCIbHOCTHU OK 05
141 OliHmTelHa. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE JIMHBI. OK 07

OHeprus M UMIYJIbC pPEJIATUBUCTCKONM yacTHlbl. CBSI3b Macchl C D3HEPrUEd M UMILYJbCOM
PENATUBUCTCKON YaCTHUIIbl. DHEPIUs MOKOsI CBOOOIHOM YaCTHIIbI

Pasnen /. KanroBasi puszuka 12
Tema 7.1 Conep:xxanue yueOHOro MmaTepuajia 4
DJIEMEHTBI ®otonsl. ®opmyna [lnanka cBsizu >HEpruu (HOTOHA C €ro YaCTOTOW. DHEpPrus M UMIYJIbC (HOTOHA.

KBaHTOBOU OtkpsiTue u uccnenoBanue pororddexra. Oneitel A.I'. Cronerosa. 3akonsl poTtorddexra. YpaBHeHHE
ONTUKU OunmrTeina s oroaddexra. "Kpacnas rpanuma" dortosrddekra. Hasnenne ceera. Ombiter [1.H.
JlebeneBa. Xumuueckoe NeiicTBHE CBeTa. TeXHHMYECKHE YCTPONCTBA M NMPAKTHUYECKOE MPHUMEHEHUE:
dboToreMeHT, POTONATYHK, COTHEUHAsl OaTapesi, CBETOIHO/
Tema 7.2 Conep:xxanue yueOHOro Mmarepuajia 4
Ctpoenue atoma| Mogens aroma Tomcona. OnbiThl Pesepdopaa mo paccesnmio -gactun. [lnanerapHas MOJENb aToMa.
[Tocrynatel bopa. U3nydenue u nornomieHue GOTOHOB MPU MEPEXO0JIE aTOMA C OJHOTO YPOBHS SHEPTUU
Ha aApyroil. Buasl cnektpoB. CriekTp ypoBHEH 3Hepruu aTromMa BoAopoa. BoiHoBble cBOIICTBA YaCTHIL.
Bonnsl ne bpoiinsa. KopnyckynsipHo-BonHOBOH nyann3M. CIIOHTaHHOE M BBIHYXKIECHHOE H3JIy4EHHUE.
Judpakius 3I€KTPOHOB B KpUCTaIaX. YCTPONCTBO M MNPUHLMI paboThl ja3epa. TexHHUYecKue
YCTpPOMCTBA U MPAKTUUYECKOE MPUMEHEHHE: CIEKTPAIbHBIM aHalu3 (CIIEKTPOCKOI), Ja3ep, KBAHTOBBIH
KOMIIBIOTEP
IIpakTnueckue 3aHATHS
[IpakTnueckas padbora: HabmoneHue nuHeiuaToro crekrpa
Tema 7.3 Coaepsxanue y4eOHOro MaTepuasa 4

ATOMHOE PO

OKCIEPUMEHTHI, JOKA3bIBAIOIINE CI0KHOCTh CTPOEHMS sapa. OTKpPBITHE paguOaKTUBHOCTU. OIBITHI
Pesepdopna nmo onpeneneHuio cocTaBa paauoakTUBHOTO n3nydenus. CBoiicTBa anbda-, 6eTa-, raMma-
M3JIy4eHus. BiusHue pajnoakTMBHOCTH HA JKUBBIE OpraHu3Mbl. OTKpBITHE NPOTOHA W HEWTPOHA.
Hyxnonnas mozens siapa IeitzenOepra-lBanenko. 3apsin siipa. MaccoBoe uucio siapa. M3oTomsl.
Anbda-pacnan. OIEKTPOHHBIH U TO3UTPOHHBIM  Oera-pacman. ['amma-usnmyudenue.  3akoH
PaZMOAaKTUBHOTO pacmaja. JHEprusl CBSA3U HYKJIOHOB B sijpe. SlaepHble cuibl. JledexT macchl spa.
SAnepusie peakiuu. [lenenue u cuntes saep. Anepusiit peakrop. Tepmosaepublil cunres. [IpobGiaems! u
NIEPCIIEKTUBBI SIIEPHOM DHEPIreTUKU. DKOJOTMYECKUE ACHEKTHI SIIEPHONM SHEPreTUKU. DJIEMEHTapHbIE
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gacTulbl. OTKpPBITHE MO3UTPOHA. MeTonpl HAOMIONEHUS W PErHCTPalUU 3JIEMEHTApHBIX YacTHUIl.
@dyHaamMeHTalbHble B3auMoeiicTBus. EnuHCTBO (hr3nueckoi KapTHUHBI MUpa

[IpakTHyecKue 3aHsATHS

[IpakTrueckue padotsl: MccnenoBanue TpeKoOB YacTHIl (110 TOTOBBIM GoTorpadusim).

TexHuueckue ycTpoOMCTBAa M IPAKTHUYECKOE NPUMEHEHME; A03UMETp, Kamepa BuilbcoHa, sAnepHBbIi
peakTop, aToMHas bomba

Pa3nen 8. DiieMeHTHI ACTPOHOMUU U ACTPOPUZNKHI 8
Tema 8.1 Coaeprxanue y4eOHOro MmaTepuaJia: 6
JJIEMEHTBI DTtanbl pa3BUTHS acTpoHOMHHU. lIpukiianmHOe W MHPOBO33PEHUYECKOE 3HAYEHHUE acTpoHOMUM. Bun
ACTPOHOMMH 3Be3iHOro Heba. Co3Be3ausi, sSiPKUE 3BE3/Ibl, IUIAHETHI, UX BUIUMOE JBIbKeHHe. CoJIHEUHAsl CHCTEMA.

1 acTpOoQu3uKK | I[lnaneTsl 3eMHOM rpymmbl. [InaneTsi-rurantbl. Massie Tena Conneunoii cucremsl. Connite, porochepa
u atmocgepa. ConHeynass akTUBHOCTh. VcTtounuk »Heprun ConHIA W 3Be3/. 3BE3/bl, ©X OCHOBHBIC

xapaktepucTukud. [luarpamma  "chnekTpalbHBIM = KJIacC -  CBETUMOCTB'. 3B€3Abl  IJIABHOM OK 01
IIOCJIEZI0BATENBHOCTH. 3aBUCUMOCTD '"Macca - CBETUMOCTB' JIJIs1 3B€3]1 TJIaBHOM I1OCIIEJ0BATEIbHOCTH. OK 02
Bnytpennee crpoenue 3Be31. CoBpeMEHHBIE IPEACTABICHHS O TPOUCXOXKICHUH U 3BoItounu ConHIa OK 03
U 3Be3/1. DTallbl )KU3HHU 3Be31. Mieunsiii [1yTh - Hama ["anaktuka. CniupanpHas cTpykTypa ['anakTuku, OK 05
pacnpeneneHue 3Be3], raza u noui. [lonoxenue u neuxxenue Connna B ["anaktuke. Tunsl rajakTuk. OK 07

[Tnockast u cheprueckas noacucrems! ['anaktuku. PaguoranakTiuky v kBa3apbl. YepHbIe IbIPHI B Apax
ranakThk. Bcenennas. Pacmmpenue Bcenennoil. 3akon Xa60ma. Pasberanue ramaktuk. Teopus
Bonwmoro B3peiBa. PenukroBoe msnmydenue. MacmtabHas cTpyktypa Bceenmennoit. MeraraiakTuka.
Heperiennble npo0aeMbl aCTPOHOMUHT

JlaGopaTopHble 3aHATHUS 2
JIaGoparophas pabora 13. HaGmroieHUs1 HEBOOPYKEHHBIM TIJ1a30M € UCIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPWIOXKEHUN JUIsl ONPENeIeHUs MOJI0XKEHUsI HEOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBepHOro NMoIyIapus U sipKue 3BE31bl

IpodeccnonaILHO OPHEHTHPOBAHHOE COlep/KaHNe (Coaep:KaHHe NPUKJIATHOro MoayJs ) 0* 32 OK, ITIK

0 TIpodeccmoHanbHO OpHEHTHPOBAHHOE COZlEpXkaHue Jyis 6a30BOrO YPOBHS M3yYeHMsS JUCIMILIMHBI «DU3MKa» C PACIIMPEHHBIM M3yYEHHEM OTJEbHBIX Pa3/leiOB, MMEIONINX
HanOosee BayKHOE 3HAYEHHE JUIS TOCIIEAYIOLIEr0 N3yYeHHUs 001IeTTpohecCHOHANBHBIX JUCIHUILIMH U podeccnoHanbHbIx Moaysieir @I'OC CITO, MoxeT ObITh MPEACTaBICHO B ABYX
BapuaHTax: B BUJIE NIPUKIAIHOTO MOJYJIS, HEMOCPEACTBEHHO HAIPaBJICHHOTO Ha (popMHpOBaHKHE ONHOHN MM Oosiee MpoQecCHOHANBHBIX KOMIETEH INH, KaK MPaBHIIO, CBSI3aHHBIX C
MOJTy4EHHEM MPAaKTHYECKUX HaBBIKOB, MJIM B BUJE MPO(ECCHOHAIFHO OPUEHTHPOBAHHOTO COJIEPKaHMsl, HAIIPABJIEHHOTO Ha yriTyOJIeHHOE U3yUYeHUE TeM pasziesa, peleHre O0bIIero
KOJIMYEeCTBA MTPAKTUUECKHX 3a/]a4, KEHCOB 1 BBITIOJIHEHUE JIOTIOJHUTEIBHBIX JTa00PAaTOPHBIX PadOT, MHTEIPHPOBAHHBIX C KOHKPETHOH 001enpode CCHOHATBHON TUCIUILTHHOM.

* B pamMKax Kypca MOTYT OBITh IPOBEICHBI MHTETPUPOBAHHBIE 3aHATHS C YIETOM COJEPKATEIBHBIX MEXKIIPEIMETHBIX CBSI3€H MO ABYM M Ooiiee 0011eo0pa30BaTeIbHBIM TUCIIHILIHHAM:
- Maremartunka: pemieHne CUCTEMbl YpaBHEHUH, JHHEHHas (yHKuus, napaboina, runepboia, nux rpaduku u cBOCTBa, TPUTOHOMETpHUECKHE (YHKIMH: CHHYC, KOCHHYC, TaHTEHC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHYECKOE TOXAECTBO, BEKTOPbl M HX IPOEKLHUU HAa OCU KOOPJAMHAT, CIOKEHUE BEKTOPOB, PEIICHWE CHUCTEMBbl YPABHEHMM, IPOU3BOJHBIC
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IIpomeskyTounasi arrectamus (DK3aMeH)
Bcero: 144

3JIEMEHTAPHBIX (YHKINH, TPU3HAKHU 1T0I00HS TPEYTOJILHUKOB, ONpeeIeH e IUIOMAIN INIOCKNX GUryp U o0beMa Tedl.

- Buonorus: MmexaHn4eckoe ABMKEHUE B )KMBOH npupoae, 1ndpy3usi, ocMoc, TETUIO0OMEH >KMBBIX OPraHU3MOB (BH/IBI TETIONIEPEIayul, TETFIOBOE PAaBHOBECHUE ), SIICKTPUIECKHUE SIBIICHUS
B )KMBOH NpHUpPOJE, KosiebaTeIbHbIE IBI)KECHHS B )KHMBOM NPUPOJIE, ONITHYECKHUE SBJICHUS B )KUBOH MPHUPOJIE, ICHCTBIE PaHaliii HA )KUBBIE OPTaHU3MBI.

- XuMus: JUCKPETHOE CTPOEHHUE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BELECTBA, MOJISIPHAS Macca, TEMJIOBbIE CBOMCTBA TBEPBIX Tel, JKUAKOCTEH U ra30B, IEKTPUUECKHUE
CBOHCTBAa METAJJIOB, AJICKTPOJIMTHYECKAs JUCCOLMALNS, TalbBaHUKA, KPUCTAJUIMYECKas CTPYKTypa TBEPIBIX TeJI, MEXaHM3Mbl 00pa30BaHMS KPHCTAJUIMYECKOW pEeLIeTKH,
CIEKTPAJIbHBIM aHAIU3.

- T'eorpadms: BIaXXHOCTH BO3IyXa, BETPHI, OapoMeTp, TEpMOMETpP, MAarHWTHBIE IIOJIOCa 3E€MIIM, 3alIe)KH MAarHUTHBIX pyX, (oTOoCheMKa 3eMHOH IOBEPXHOCTH, IMpEACKa3aHHe
3eMJIETPSICEHUI.
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3. YcaoBus peanu3anuu MPOrpamMMblI o01eodpasoBaTeIbHOM
TUCHUNIIHHBI

3.1 TpeGoBaHuss K MHHHMAJBLHOMY MAaTepPUAJIbLHO-TEXHUYECKOMY
o0ecrne4eHn 10
B cootBerctBuu ¢ TpeboBanusimu OI'OC COO k maTepuaibHO-TEXHHUYECKOMY
o0ecrniedueHno y4eOHOro mporecca 0a30BbI ypOBEHb Kypca (PU3UKKM Ha ypOBHE
cpenHero ooiiero o0pa3oBaHUs OJKEH U3y4aThCsl B YCIOBUIX KaOUWHETa (GU3UKU
WIA B YCIOBHUSX UHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO
nukina. B xabunere Qu3Mku J0ODKHO OBITH HE0OXOoauWMoOe J1abopaTOpHOE
o0OpyJlOBaHUE Il BBIMOJHEHUS YKa3aHHBIX B IMporpamMme 1o (usuke
MPAKTHYECKUX Pa0OT U JEMOHCTpAIlMOHHOE 000pyaoBaHME. J[eMOHCTpallMOHHOE
o0opynoBaHue (POpMUPYETCSI B COOTBETCTBUU C TMPUHIIMIIOM MHUHHUMAJIBHON
JIOCTaTOYHOCTH M 00eCIevYrBaeT MOCTAaHOBKY IMEPEUMCICHHBIX B MPOTpamMme 0
bu3MKe KITIOYEBBIX JAECMOHCTpPAIUNA Ui HWCCIICIOBAHUS W3YYaeMBIX SIBICHHA W
MPOIIECCOB, SMIHUPUYECKUX U (YHIAMEHTAIBHBIX 3aKOHOB, HMX TEXHUYECKHUX
npuMeHneHuit. JlaboparopHoe o0opyioBaHuE sl 1a0OPATOPHBIX U MPAKTUYECKUX
pabot QopMupyeTcs B BHIEC TEMAaTHUYECCKHUX KOMILICKTOB M oOecreuynBaeTCs B
pacuéTe OJHOr0 KOMIUIEKTa Ha JBYX oOydarommuxcs. TemMaTudecKrue KOMILUICKTHI
7a00paTOpHOTO OOOPYIOBAHUSL JOJAKHBI OBITh MOCTPOEHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBbHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOPATOPUH.
O6opynoBanne yu4eOHOTO KaOUHETA:
- IOCA/I0YHBIE MECTA MO KOJUYECTBY O0YUaIOLINXCS;
- pabouee MecTo npernoaaBaTes;
- KOMIUIEKT Y4eOHO-HarIsIAHBIX TOCOOUIA;
- KOMIUJIEKT 3JIEKTPOHHBIX BUJICOMATEPHAIIOB;
- 3aIaHUS 1JIs IPOBEPOYHBIX PaboT;
- Ipo(peccroHaIbHO OPUEHTUPOBAHHBIC 33/1aHNUS;
- MaTepuasbl SK3aMeHa.

TexHru4ecKue CpecTBa 00yYEHUS:
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- IEPCOHANBHBIA KOMITBIOTEP C JTUIEH3MOHHBIM MPOrPaMMHBIM 00€CTIEUEHHUEM;

- IPOEKTOP € SIKPAHOM.

- 3ampl  (OMONMOTEKa, YWTAJIbHBIA 3al C BBIXOJOM B HH(OpPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHYIO ceTb HTEepHET)

[TpumepHBIii IepeueHb AEMOHCTPALMOHHOTO U JIA0OPATOPHOTO 000PYIOBAHMS

1. [Mudposas mabopaTopus o Gpu3nKe s MperogaBaTes,
2 [udporas nadboparopus mo Gu3KMKe 11 00ydaromerocs,
3 Becbl TeXHMUECKHE C pa3HOBECAMHY;

4, Komrekt jyist 1abopaToOpHOTro MpakTUKyMa MO ONTHKE;

5 Komrekt y1st 1abopaTOpHOTo MpakTUKyMa MO MEXaHHUKE;

6. Kommekt a1t 1abopaTopHOro MpakTUKyMa M0 MOJIEKYJIIPHOU (U3uKe

U TCPMOIMHAMUKH,

7. Komrektr mms mabopaTopHOro MpakTHKyMa IO AJIEKTPHYECTBY (C
TE€HEPaTOPOM);
8. Komrmnekt myis u3ydeHus: BO30OHOBIISIEMBIX HCTOYHHUKOB SHEPIHH

(COMHEYHOM, BETPOBOW 3HEPruu, OMO-, MEXAHHUYECKOW U TEPMORIIEKTPUYECKOU

HYHEPTETUKH );
9. AmMniepmeTp J1a00paTOpHBIN;
10. BonbT™meTp 1abopaTopHbIii;
11. KonopumeTp ¢ HabopoM KaTOpUMETPUIECKUX TEIT;
12. TepmomeTp 1a00paTOPHBIN;
13. KommiekT st wu3y4eHHs] OCHOB MEXaHMKH, TIHEBMATUKH U

BO300HOBJIIEMBIX HCTOYHHUKOB OHCPI'UHU;

14, bapomerp-anepoupn;

15. biiok nuTaHus peryampyemsii;

16. Be0-kamepa Ha OJIBUKHOM IITATHUBE;

17, Buneokamepa j1st paboThl ¢ ONITUYECKUMU TTPUOOpaMU;
18. ['eneparop 3ByKOBOI;

19. ['urpometp (ICUXpOMETD);
20. ['py3 HaOOpHBIiL;
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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.
SIBIICHUSIM;
46.
47.
48.
49,

JlnHamMoMeTp 1EMOHCTPALIMOHHBIM;

KoMruiekT nocy bl AEMOHCTPALIMOHHOM C IPUHAJICKHOCTIIMU;
MaHOoMeTp KUAKOCTHOU JEMOHCTPALIMOHHBIN;

MeTp 1EMOHCTPALMOHHBIN;

MuKpOCKON IEMOHCTPALIMOHHBIN;

Hacoc Bakyymub1i1 KoMOBCKOTO;

CTOonuK Mo beMHBIN;

[IITaTuB 1EMOHCTPALIMOHHBIN (PU3HYECKUIL;

DNEeKTPOIUTUTKA;

Habop neMoHCTpallMOHHBIN 110 MEXAHUYECKUM SIBJICHUSIM;
Habop 1eMOHCTpallMOHHBIN MO JUHAMUKE BPaIllaTeIbHOTO IBUKEHUS,
Habop neMoHCTpallMOHHBIN 110 MEXaHUYECKUM KOJIEOaHUSIM;
Habop eMOHCTpallMOHHBIN BOJHOBBIX SIBJICHUI;

Benepko Apxnmena;

Mastauk MakcBenna;

Habop Ten paBHOTrO 00BEMQ;

Hab6op Ten paBHOM Macch,

[Tpubop 115t AeMOHCTpay aTMOC(EPHOTO TaBICHUS;
[Tpu3ma, HAKJIOHSIOIIASICS C OTBECOM;

Phruar 1eMOHCTpaliMOHHBIM;

Cocyabl coobIaronmecs;

CrakaH OTJIMBHOM JIEMOHCTPAIIMOHHBI;

Tpy6Oxa HptoToHa;

[Tap ITackans;

Habop nemMoHCTpaInmoHHBINA MO MOJEKYISIPHONH (PU3HUKE W TEIJIOBBIM

Habop neMOHCTpalMOHHBIH M0 Ta30BbIM 3aKOHAM;
Habop kanwiispos;
TpyOka asst feMOHCTpaLMU KOHBEKIIUHU B KUAKOCTH;

[{nHIpEI CBUHLIOBBIE CO CTPYIOM;
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50. [ITap ¢ konbLIOM;

51. BEICOKOBOJIBTHBIN HCTOYHHK;

52. ['eneparop Ban-ne-I'paada;

53. Jo3umeTp;

54. KaMepTOHBI Ha pE30HAHCHBIX SIIIUKAX;

55. KommiekT npuOopoB U MPUHAJICHKHOCTEHN SISl JEMOHCTPALIUKA CBOMCTB
AIIEKTPOMArHUTHHIX BOJIH;

56. KoMmriektr mnpuOOpoB miis W3yYCeHHS TPUHIMIIOB paguompreMa

H paguoIICpCaain,

57. Komr1iiekT mpoBo/10B;

58. Marsut nyrooOpa3Hblii;

59. Marsur nosiocoBOM I€EMOHCTPALIMOHHBIM;

60. MarmmHa snekTpodopHasi;

61. MasTHUK 2JEKTPOCTaTUYECKUI;

62. Habop mo u3yueHnto MarHuTHOTO TI0JIs 3eMITH;

63. Habop neMOHCTpallMOHHBIN IT0 MArHUTHOMY TIOJTFO KOJIBIIEBBIX TOKOB;
64. Habop aeMoHCTpaIlMOHHBIN 10 MOTYTPOBOHUKAM;

65. Habop neMoHCTpalMOHHBIN 110 MOCTOSSHHOMY TOKY;

66. Habop 1eMOHCTpaIlMOHHBIH 110 JIEKTPUIECKOMY TOKY B BaKyyMe;
67. Habop neMoHCTpaIlimoHHBIH 10 3JIEKTPOIMHAMUKE;

68. HaGop nisa neMoHcTpaluy MarHUTHBIX TTOJICH;

69. Habop m1st neMoHCTpanuu SJIeKTPUIECKUX MOJIEH;

70. Tpanchopmarop yueOHbINH;
71. ITamouka CTeKJISIHHAS;
12. ITanouka »00HUTOBAS;

73. [Tpu6Gop JleHia;

74. Ctpenku MarHUTHBIE Ha IITaTUBAX;
75. CynTaH 371€KTpOCTaTUYECKHI;

76. [IITaTUBBI N30TUPYIOIIHE;

77. DNEeKTpOMarHuT pa30opHBIii;
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78. HaGop 1eMOHCTpallMOHHBIN 110 TEOMETPUIECKON OTITHKE;

79. Habop 1eMOHCTpallMOHHBIN 110 BOJTHOBOM ONTHKE;

80. CrHeKTpOoCKOIl ABYXTPYOHBII;

81. Habop criekTpaiabHbIX TPYOOK C HCTOUHHKOM ITUTAHMUS;

82. YcranoBka juist u3ydeHus Gpororddekra;

83. Habop nemoHcTpaoHHslif 1o noctosHHoM [1nanka;

84, KOMIUTEKT HarJIIHBIX TOCOOUH /IJIsl TOCTOSTHHOTO MCTIONB30BaAHUS;
85. KomMrmiekt noptpeToB i1t opopMiieHUs1 KaOUHETA;

86. KoMriiekT 1eMOHCTpallMOHHBIX YU€OHBIX TAOJIHII.

[IpumepHbIN IEpedeHb JEMOHCTPAIIMOHHOTO U TA00PATOPHOTO 000PYI0BaAHUS
HOCHUT PEKOMEH/IATEJIbHBIN XapaKTep.

[Ipu Hanmuuu HEOOXOAMMOTO 000PYI0BAHUS 3aHATHSI 10 (PU3UKE B HEKOTOPHIX
ClydasiX MOTYT TPOBOJMTBHCS B MMEIOIIMXCS B 00pa3oBaTeIbHOM OpraHu3aluu
MaCTEPCKUX WM JIA0OpaTOPUSIX.

3.2 UndopMmaunonHoe odecnevyeHue o0yueHmsi

JUiss  peanuzauuu  OporpaMMbl  JUCHMIUIMHBI ~ OMONHMOTEYHBIM  (OHA
o0pa30BaTeNbHON OpraHU3alMKM JOHKEH WUMETh IEeYaTHbIE W/WJIN AJIEKTPOHHBIC
y4eOHUKH W pa3pabOTaHHBIE B KOMIUIEKTE C HHMMHU Yy4yeOHBbIE MocoOus (mpu
HaJIM4YuM), JNOMYIIEHHbIE K HWCIOJb30BAaHUIO MPU pealn3airi 00pa3oBaTEIbHBIX
porpamMMm CpeaHero mpohecCHOHATBLHOTO O0pa30BaHUs, pPeaTM3yeMbIX Ha 0aze
OCHOBHOT'O 00IIEro 00pa3oBaHms L,

[Ipu peanuzanuu TPOrpaMMbl JUCIMIUIMHBI BO3MOXKHO HCIOJIB30BAHHE
AJIEKTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB, AOMYIIEHHBIX K HCIOJIB30BAHHUIO MPHU

peanu3anuy 00pazoBaTeIbHBIX IIPOrPAMM CPEIHETO 00IIero 0opasoBanus 2,

1 TIpukas MunucTepcTBa npocseleHus Poccuiickoil Denepauu ot 5 Hos6ps 2024 r. N 769 «O6 yTBepskIeHUH
(enepanpHOTO MEPEUHs yUeOHUKOB, HOMYICHHBIX K HCIOIBb30BaHUIO IIPY PEATN3ALUH NMEIOIINX TOCy JapCTBEHHYTO
aKKpeIUTAIMI0 00pa30BaTEIbHBIX MPOTpaMM HadalbHOTO OOIIET0, OCHOBHOTO OOIIEro, CpeaHero ooOIero
00pa3oBaHKs OpraHNU3alKsIMH, OCYIIECTBISIONIMMHU 00pa30BaTENbHYIO AEATEIBHOCTD, U YCTAHOBIICHUH IPEICIIEHOTO
CpOKa HCIIOJIb30BaHUsI MCKJIIOYEHHBIX YUYCOHHKOB M Pa3paOOTaHHBIX B KOMILIEKTE C HUMH Y4EOHBIX IocoOuit» (B
akTyanbHOI penakuun). CcbUlKka Ha yKa3aHHBIN NpuKa3 akTyansHa Ha 20.02.2025 r.

12 TTpukas Munucrepctsa npoceenienus Poccuiickoit ®enepamun ot 18 urons 2024 r. N 499 "O6 yTBepkaeHun
(enepasbHOrO meEpeyHsl JJICKTPOHHBIX 00pa30BaTENFHBIX PECYPCOB, NOMYIIEHHBIX K HCIOJIb30BAHMIO IIPHU
peanu3alyM MMEIOMINX T'OCYAAapCTBEHHYIO aKKPEAMTAlMI0 00pa3oBaTENbHBIX IPOrpaMM HayajJbHOTO OOILero,
OCHOBHOTO 00IIIero, cpeaHero oomero ooOpasoBaHus» (B akTyaldbHOW penakiyu). CchUlka Ha YKa3aHHBIN MPUKa3
aktyasibHa Ha 20.02.2025 .
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4. KoHTposb M OLEHKa Ppe3yJbTAaTOB OCBOEHUSI 001e00pa3oBaTeIbLHOM

AUCIHUILIHHDBI

KoHTposib M oOLeHKa pe3yJbTaTOB OCBOEHUS 00Ie00pa30BaTEIbHON

AUCHUIIIIMHBI PACKPBIBAIOTCA UCPC3 JUCHUIIMHAPHBIC PC3YJIbTAThI, HAIIPABJICHHBIC

Ha ¢opMUpoBaHHE OOLMUX U MPO(EeCcCHOHANBHBIX KOMIIETEHIMM MO pasfenaMm U

TEMaM COZEpKaHus yueOHOTro MaTepHaia.

Kox m HanmenoBanue
(hopMupyeMbIX KOMIIETEHIIM i

Paszgen/Tema

Tun oeHoYHBIX
MepPONpHUATHH

OK 01. BeiObupats criocoObI pemeHusy
3ajay npodeccuoHaIbHOM
NesITeIbHOCTH MPUMEHHUTEITHHO
K Pa3IMYHBIM KOHTEKCTaM

Pasnen 2. Temsr 2.1., 2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2., 3.3.

Pasnen 4. Temr1 4.1.,4.2., 4.3

Paznen 5. Temsr 5.1.,5.2., 5.3.

Pasznen 6. Tema 6.1

Pazgen 7. Temer 7.1, 7.2, 7.3
Pa3nen 8 Tema 8.1

ITo/ct®

OK 02. Mcnonb30oBaTh COBPEMEHHBIE
CpelcTBa MOUCKA, aHAIIU3a

Y MHTEpIpeTai HHPOpMaIIUU

1 HUHPOPMAIMOHHBIE  TEXHOJOTHUU
TSt BBITIOJIHEHU S 3a/1ay
npodeccCHOHANBHOM NesTENbHOCTH

Paznen 2. Teme1 2.1., 2.2., 2.3.
Pasnmen 3. Temsr 3.1., 3.2., 3.3.

Pasnen 4. Temr1 4.1.,4.2., 4.3

Pasznen 5. Temsr 5.1.,5.2., 5.3.

Pazgen 6. Tema 6.1
Pazgen 7. Temwr 7.1, 7.2, 7.3
Pasnen 8.

ITo/c

OK 03.
M peaJu30BbIBAThH

IInanupoBars|
coOCTBEHHOE

Pasnen 1. Tema 1.1

Pasnmen 3. Temsr 3.1., 3.2., 3.3.

B3aHMOﬂCﬁCTBOBaTB n
B KOJUICKTUBC U KOMaH/IC

paboTtarh

npodeccuonanbHoe W smuHocTHOE Paszmen 4. Temsr 4.1.,4.2., 4.3
pasBuTue, npeanpuHUMaTenbckyro Pasznen 8 Tema 8.1
NEATENBHOCTD ITo/c

B npodeccnoHanbHOM coepe,

MCII0JIb30BATh 3HAHUS

MO0  MNpaBoBOW W (PUHAHCOBOH

FPaMOTHOCTH B Pa3IUYHbBIX

PKU3HEHHBIX CUTYaIHsIX

OK 04. OddextuBHO| Paznen 2. Temsr 2.1., 2.2., 2.3.

Pasnmen 3. Temsr 3.1., 3.2., 3.3.

Pasnen 4. Tems1 4.1.,4.2., 4.3

Paznen 5. Temsr 5.1.,5.2., 5.3.

Pa3nen 6 Tema 6.1
Paspgen 7. Temnr 7.1, 7.2, 7.3
ITo/c

OK 05.

OcCyLIecTBIATh  YCTHYIO

Pasznen 1.

YCTHBIN OIIPOC;
(GpoHTaNbHBIHONPOC;
HaOIro1eHNe

3a BBITIOJTHEHUEM
n1abopaTopHbIX padoT;
npakTU4yeckue padoTh]
(peenue
KayeCTBEHHBIX

U pacyeTHBIX 3a/1ay4);
TECTUPOBAHUE;
pelIeHne Keic-3a1ay;
BBIIOJIHEHHE 3aaHUN
IIPOMEKYTOUHOU
aTTecTaluu

13 [IpogeccronansHO OPUEHTHPOBAHHOE COEpIKaHME (COAEpKAHNE IPHKIAAHOTO MOLYIs).
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M [HCbMEHHYI0  KOMMYHHUKAILIMIO
Ha roCyJJapCTBEHHOM SI3BIKE
Poccuiickoit dDexaepaiuu ¢ y4eToM
0COOEHHOCTEH COLIMATILHOTO
1 KyJIbTYpPHOTO KOHTEKCTa

Paznmen 2. Temr1 2.1., 2.2., 2.3.
Pasnmen 3. Temsr 3.1., 3.2., 3.3.

Pasnen 4. Temr1 4.1.,4.2., 4.3

Paznen 5. Temsr 5.1.,5.2., 5.3.

Pasnen 6. Tema 6.1

Paznen 7. Temer 7.1, 7.2, 7.3
Pa3znen 8 Tema 8.1

ITo/c

OK 07. CopnelicTBOBaTh COXpPaHEHMIO|

Paznen 2. Temsr 2.1., 2.2., 2.3.

OKPYKaroIIeH cpensl,| Pasgen 3. Temsr 3.1., 3.2, 3.3.
pecypcocOepekeHHIO, npumeHaTs Pasnen 4. Temur 4.1., 4.2., 4.3
sHaHug 00 w3MeHeHunm KiamMmara,| Paszmen 5. Temsi 5.1., 5.2., 5.3.
[IPUHITUTIBI oepexxuBoro| Pasgen 7. Temsr 7.1, 7.2, 7.3
MPOU3BOJICTBA, s dextuHo| Paznen 8 Tema 8.1
MercTBOBATh B ype3Bbryaitibix| [To/c
CUTYaIHSIX

IIK... ITo/c
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