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1. Oobuasn XapaKTepUCTHKA NPUMEPHOH padoueit
NMPOrpamMmMbIo0Ie00Pa30BaTeIbHONINCIUILIMHBI «DU3UKA»
1.1. MecTto AuCUUILIMHBI B CTPYKTYpe o0pa3oBaresibHO# nporpammbl CI1O:

O6meobpazoBaTenbHas IUCHUIUIMHA «DU3MKay SABISIETCS 0053aTEIBHON YacThIO
o01ieo0pazoBaTeabHOr0 IUKiIa 00pa30BaTEIbHOM MPOrpaMMbl B COOTBETCTBHH C
dI'OC CIIO 1o 15.01.05 Ceapiuk (PY4HO#H ¥ 4YACTHYHONW MeXaHM3MPOBAHHONW CBAPKH

!Hal'l.]'laBKI/I ).

1.2. Hesu 1 mi1aHupyeMble pe3yJbTaThl OCBOCHUS JUCHUIJINHBI:

1.2.1. lean nuCHUATIMHBI:

Conepxanue mporpaMMbl  00Ie00pa3oBaTeIbHON AUCIUIUIMHBL Du3nka
HAIPABJICHO Ha JOCTHKCHUE CIICAYIONTUX IICIICH:

o dbopMHpOBaHUE WHTEPECAa U CTPEMIICHHUS OOYYAIOUIUXCS K HAyYHOMY
U3YYCHHWIO TPUPOJBI, Pa3BUTHE WX HMHTC/UICKTYyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

o pa3BUTHE TIPEACTaBIEHUM O HAYYHOM METOJe TIO3HAHUS W
dbopMupoBaHUE UCCIETOBATEILCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBJICHUSIM;

o dbopMupoBaHUE HAYYHOTO MHUPOBO33PEHHS KaK pe3ysibTaTa U3y4eHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATHLHBIX 3aKOHOB (DHU3HKH;

o dbopmMupoBaHue yMEHUN OOBSICHATH SBICHUS C HKCIOJb30BAaHUEM
br3UYEeCKUX 3HAHUN U HAYIHBIX JJOKA3aTEIbCTB;

o dbopMupoOBaHUE TIPEACTABICHUA O POIU (DU3UKU JIJIST PA3BUTUS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTkeHnue 3TUX I1eneil o0ecrneuynBaeTcsl PeleHneM CIEIYIONINX 3a1ad B
mpoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIeTo 00pa3oBaHUs:

o npuoOpeTeHne  CHCTeMbl  3HaHMH 00  o0mmX  (QU3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHsX, BKIIOYAsS MEXaHUKY, MOJICKYISIPHYIO
bu3HKY, SIEKTPOINHAMUKY, KBAHTOBYIO (DM3HUKY M DJIEMEHTHI aCTPODU3HKY;

o dbopMHUpOBaHUE YMEHHI MPUMEHSATH TEOPETUYCCKUE 3HAHWS IS
0oOBsICHeHHUS (PU3NYECKHUX SIBICHUN B TPUPOJE W I TPUHSATUS MPAKTUICCKUX

pEIICHUI B MOBCETHEBHOW KU3HU;



o OCBOEHHE CIIOCOOOB PEIICHHsS] PA3NIMYHBIX 3a/7a4 C SBHO 3a/laHHOMN
(¢u3znueckoil MoOIEeNbplo, 3a/ay, MOAPA3yMEBAIOLIUX CAMOCTOSITENIbHOE CO3JaHHe
bu3nUYecKor MOJIEIH, COOTBETCTBYIOIIEH YCIOBUSM 3a]1a4H;

o NOHUMaHue (PU3NYECKUX OCHOB W MPUHIIUIIOB JIEUCTBUS TEXHUUYECKUX
YCTPOMCTB M TEXHOJIOTHUYECKHUX MPOILIECCOB, UX BIUSHUS HA OKPYKAIOILIYIO CPENY;

o OBJAJICHUE  METOJAaMU  CaMOCTOATEIBHOrO  IUIAHUPOBAHUS U
npoBefeHUsT  (PUBMUECKUX  DKCIEPUMEHTOB, aHAJIM3a U HWHTEPIPETAIUU
uH(OpPMALIMH, ONIPEIeNIEHUs] JOCTOBEPHOCTH MOTYUYEHHOTO PE3yJIbTaTa;

o CO3/laHUE  YCJIOBUH 171 Pa3BUTUS  YMEHUHM  MOPOEKTHO-

UCCIIEN0BATENBCKON, TBOPUECKOU JAEATEITLHOCTH.

1.2.2. Ilnanmpyembie pe3yJbTaThl OCBOCHHS 0011€00pPa30BaATEILHOM

aucuIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO

O6mue komneteniuu (nanee — OK) u npodeccronanbHbie KOMIETSHITMHU (faee —
I[IK) ®I'OC CIIO B COOTHECEHHMHM C JIMYHOCTHBIMHU, METANPEIMETHBIMU W
IpeAMETHBIMU pe3ysibTaTaMu o0ydeHus O6azoBoro ypoHs (namee — [IP6) ®I'OC

COO npexacraBieHbl B TaOJIHIIE:



Koa n HamMeHOBaHHUe

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUS NPOrpaMmMbl 0 JTUCIHHUIIJIMHE

(popmupyembIx Oo6ume! JIMcuMIIMHAPHbIE?
KOMIIEeTeHIM i
OK 01. Beibupath JIuyHOCTHBIE  PE3yAbTATHLAOKHBI OoTpakarb B yactu | [IP6 1. CdopmupoBaHHOCTH NpEACTaBICHUNA O POJIU

CTIOCOOBI pelIeHUs
3amad
npodeccuoHaIbHOM
JeATSITLHOCTH
MMPHUMCHUTCIIBHO

K pa3jIn4YHbIM
KOHTCEKCTaM

TPYAOBOTO BOCITUTAHHS:
- TOTOBHOCTh K TpPYAY,
TPYyI0JII001E;

- TOTOBHOCTH K AKTUBHOM NEATEIHLHOCTH TEXHOJOTHYECKOM
u COIMAIIEHOM HAIPaBJICHHOCTH, CIIOCOOHOCTH
WHUIUAPOBATH, IJIAHUPOBATh U CAMOCTOSITEIILHO BBITIOIHSTH
TaKyIo JIeSITEeIHHOCTD;

- HWHTEpeC K pasnmuyHeiM cdepam npodecCHOHATBHOU
JIEATEIHHOCTH,

- TOTOBHOCTH M  CIOCOOHOCTh K  0Opa3oBaHUIO
¥ caMOOOPa30BaHUIO HA IPOTSHKCHUH BCe KU3HMU;

- YMEHHUE MPOTHO3UPOBATh HEOIATONPHUATHBIE SKOJIOTUUECKUE
TOCJIEACTBUS MPEANPUHUMAEMBIX JICHCTBUM, TTPEIOTBpAIIaTh
HX;

MeranpeaMeTHbIE pe3yIbTaThl TOJDKHBI OTPAXKATh:
OBnajieHUEe YHUBEPCAIbHBIMU YUYE€OHBIMHU ITO3HABATCIIBHBIMH
NEUCTBUSIMU:

a) 6a30BBIC JIOTHUECKHE ICHCTBUS:

CaMOCTOSITEIBHO  (OPMYJIMPOBATh W aKTyaJlU3UPOBATH
npo0ieMy, paccMaTpuBaTh €€ BCECTOPOHHE; YCTaHABJIMBATH
CYIIECTBEHHBI MPU3HAK WJIM OCHOBAHUS JUIsI CPaBHEHUS,
kinaccupukanuu M 00OOIIEHUS;  ONPENeNATh  IEIH
NEATEIBbHOCTH, 3aJlaBaTh TapaMeTpbl W KPUTEPUU HX
JIOCTYDKCHHMS; BBISBIISATh 3aKOHOMEPHOCTH M IPOTUBOPEYHS B
paccMaTpuBaeMbIX  SIBJICHHSIX; BHOCHTH KOPPEKTHBBI B
JeSITeNIbHOCTh, OIICHHUBATh COOTBETCTBHE PE3yIbTAaTOB IIEIIsM,

OCO3HAaHUEC HNCHHOCTU MACTCPCTBA,

U MecTe (PM3UKH U aCTPOHOMHH B COBPEMEHHOW HAyYHOU
KapTHHE MHpa, 0 cucTeMooOpasyromend ponn (GU3NKA B
pa3BUTHH €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOTHH, O BKIAJE POCCHUCKUX
U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH;
NOHMMaHWEe (PU3MYECKOM CYIIHOCTH  HaOJI0JIaeMBbIX
ABJIGHUH  MHUKpPOMHpa, MakpoMupa M  MeErammpa;
NOHMMAaHWE PpOJIM  ACTPOHOMUM B  IPAKTHUECKOH
NEeSTeIbHOCTH  4eJoBeKa M JajbHeilieM Hay4yHo-
TEXHUYECKOM pa3BUTHH, poiu buzuku
B (opMUPOBaHMU Kpyrozopa u (YHKUIHOHAJIBHOMN
IPaMOTHOCTU YeJIOBEKa JUI pEUIeHHUs MPaKTHUYECKUX
3ajay;

I[IP6  2.ChopMupOBaHHOCTH  YMEHHUU
busndeckue  sABICHUS  (TIPOIECCHI) W
UX Ha OCHOBE H3YYCHHBIX 3aKOHOB: paBHOMEpPHOE
U pPaBHOYCKOPEHHOE  IPSAMOJMHEHHOE  JBU)KEHUE,
CcBOOOJIHOE TMajZieHue TeJl, ABWXKEHHME IO OKPYXHOCTH,
UHepLUs,  B3aUMOJEHCTBME  Tel,  KoJjeOaTelbHOe
JIBIDKEHUE, PE30HAHC, BOJHOBOE JBHXEHHUE; TUhdy3us,
OpOYHOBCKOE JBM)KEHHE, CTPOEHHE IKHMJIKOCTEH U
TBEPJIBIX TeJ, U3MEHEHHE 00beMa TeJ MpHU HarpeBaHUU
(oxJaxxJeHuu), TEMJOBOE pPABHOBECHE, HCHApPEHHE,
KOH/IGHCAllUs, IUIaBJICHME, KpHUCTAIM3alMs, KHUIIEHUE,
BIQXKHOCTb BO3/lyXa, CBA3b CpPENHEH KUHETHUYECKOMN
SHEPIUU TEIJIOBOTO JABMXEHMs MOJIEKYJ C aOCOJIOTHOM

pacro3HaBaTh
00BSICHATH

'06mue pesynbraThl CHOPMYIMPOBAHBI B COOTBETCTBMH C JMYHOCTHBIMM M MeTanpeaMeTHeiMH pesyinsratamu ®IOC COO, B (GOPMHUPOBAHMM KOTOPBIX YYacTBYET
obmeobpa3oBaTeIbHAs TUCHHUIUINHA.
2 [lucIMIUTMHAPHBIE PE3yIbTaThl cOPMYIIMPOBAHBI M IPOHYMEPOBAHBI B COOTBETCTBHH € TPEOOBAHMAMM K NPEIMETHBIM pe3yibTataM 6asosoro yposHs (ITPG) ®T'OC COO (Ipukas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (pemaxuus ot 27.12.2023 1.).
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OLICHUBATb PHCKHU HOCJ’ICHCTBI/Iﬁ ACATCIIbHOCTH,; PAa3BHUBATH
KpCAaTHBHOC MBIIIIJICHUEC IIPU PCIICHUU KU3HCHHBIX HpOGJ’ICM;
0)0a30BbIC UCCIICIOBATEIBCKUE ICHCTBUS:

- BJIAJETh HABBIKAMH  y4EOHO-UCCIICJIOBATEIBCKON |
IIPOEKTHOM /I€ATEIbHOCTH, HABBIKAMU pa3peleHus Npooiem;

- BBIABIIATH IMPUYUHHO-CJICACTBCHHLIC CBsA3U u
AKTyaJIM3UpPOBATh 3a/la4y, BBIABUI'ATh IT'MIIOTE3Y €€ PCIICHMA,
HaXO0IUTh APTYMCHTEI JJISA J0Ka3aTcjJabCTBA CBOUX
YTBEPKJICHHH, 3aJ1aBaTh rapaMeTpsl
U KPUTEPUU PELICHUS,

- AaHaJIu3UpoOBaTh IIOJYYCHHBIC B XOA€ PCIICHUA 3adadyu
PE3YIbTAThl, KPUTHUYCCKU OLCHUBATHL HX JOCTOBCPHOCTD,
IMPOTHO3UPOBATh UBMCHCHHUE B HOBBLIX YCIIOBUAX,

- YMETH IMEPEHOCUTH 3HAHUA B IMMO3HAaBaTCJIIbHYIO )51
MPAKTUYCCKYIO YaCTH KUSHCACATCIbHOCTHU,

- yMeThb HWHTETPUPOBATh 3HAHWS M3 PAa3HBIX IPEIMETHBIX
obnacreii;

- BBIIBUTAaTh HOBBIC HJICH,
MOIXObI M PEIICHHUS,

- HPOSIBJIATE  CIIOCOOHOCTh  HMX
MO3HABATEIPHON M COLMAIIBHON MTPAKTUKE;
-TIPOSIBIISATH CIIOCOOHOCTh ¥ TOTOBHOCTH K CAMOCTOSITEIILHOMY

npeajiaratb OpUIrnHaJIbHBIC

HCIIOJIb30BaHMA B

IIOUCKY MCTOJIOB pCeUICHUA IMPAKTUYCCKUX 3aJa4,
IIPUMCHCHUIO PA3JIMYHBIX MCTOAOB IMO3HAHM,
-CTaBHUTb n (I)OpMyJ'II/IpOBaTB COOCTBEHHEBIE 3aJa4uu

B 00pa30BaTENIbHON JAEATENbHOCTH U KU3HEHHBIXCUTYaIHSX;
-BBISBIIATD IPUYHHHO-CJIEICTBEHHbIE CBSI3U u
aKTyaJIM3MpoBaTh 3a/1auy, BbIJBUIATh MIIOTE3Y €€ pelleHUs,
HaxXOJUTh  apryMeHTbl I JOKa3aTelbCTBAa  CBOUX
YTBEPKJCHUH, 331aBaTh MMapaMeTPbId KPUTEPUH PELLICHHUS,;

AHAJIM3MPOBATh IIOJIyYEHHbIE B XOJE PEIICHUS 3ajauu
pe3yiabpTaThl, KPUTHYECKH OLICHMBAThb HX JIOCTOBEPHOCTb,
IIPOTHO3UPOBATbU3MEHEHNE B HOBBIX YCJIOBMSX; J1aBaTh
OLICHKY HOBBIM CHUTYyallUsIM, OIICHMBATh IPHOOpPETEHHBIN

TEMIIEPAaTypOl, TOBBIIICHHE MABJIICHUS Taza MPU €ro
HArpEBaHWM B  3aKPBITOM COCY/AE, CBSI3b MEXIY
nmapamMeTpamMH  COCTOSIHHS Tra3a B HM30IpoIeccax;
AIIEKTPU3ALIUS Tell, B3aUMO/ICICTBHE 3apsioB,
HarpeBaHWE TPOBOJHUKA C TOKOM, B3aUMOJICHCTBUE
MarHuToB, OJJIEKTPOMArHUTHAS HMHIYKIHs, JICHCTBUE
MarHUTHOTO TIOJISI HA TIPOBOJIHUK C TOKOM M JIBYDKYITUICS
3apsn, OJCKTPOMArHWTHBIC  KOJICOAHWS W BOJIHBI,
NpSMOJIMHEIHOE PacIpOCTpaHEHHE CBETa, OTpPaKEHUeE,
IIPEJIOMJIIEHUE, uHTepdepeHus, TUPPaKIUs
u TIOJIIPU3AITHS CBeTa, THCTIEPCHUS CBeETa;
doTosnekTpuyeckuii  3P¢eKkT, CBETOBOE JaBJIICHUE,
BO3HUKHOBEHHWE JIMHEHYATOr0 CHEKTpa aroma BOJIOpOJa,
€CTeCTBCHHAS M UCKYCCTBCHHAS PaIMOAKTHBHOCTE;

[IP6 3.BnameHune OCHOBOTOJATAIOIIUMHU (U3HIESCKUMHU
NOHATHSIMM M BEJIMYMHAMH,  XapaKTepU3YIOIIUMU
bu3ndecKue MpOoIEecChl (CBA3aHHBIMH C MEXaHUYECKUM

JBHWXKXCHUEM, B3aHMOHeﬁCTBHeM TCJI, MCXaHHYCCKHMU
KOJICOaHHSIMH U BOJIHAMH, ATOMHO-MOJICKYJIAPHBIM
CTPOCHHUEM BC€IICCTBA, TCIIJIOBBIMHA mponcccamMu,

3JIEKTPUYECKUM W MarHUTHBIM MOJISIMH, 3JICKTPUYECKUM
TOKOM, 3JICKTPOMArHUTHBIMU KOJICOAHUSMH W BOJIHAMM;
ONTHYCCKUMH  SBJICHHSMH; KBAHTOBBIMU SBIICHUSIMH,
CTPOEHUEM aroma u aTOMHOTO sapa,
PaIMOAKTUBHOCTBIO); BIIAJICHUE OCHOBOIIOJIArarOIUMHU
aACTPOHOMUYECKUMH MIOHATHUSIMU, IMO3BOJISIOIIMMHU
XapaKTepU30BaTh MPOIIECCHI, TPOUCXOIAIINE HA 3BE3/IaX,
B 3BE3IHBIX CHCTEMaXx,
B MEXKTAJTaKTHUECKOH cpene; NBIKEHHE HEOECHBIX Tedl,
SBOJIIOLIMIO 3B€3]11 U BeenmeHHoi;

I[IP6 4. BnageHue 3aKOHOMEPHOCTSMH, 33aKOHAMH
U TeopusMu (3aKoH BcemMupHoro Tsarotenus, I, I u III
3aKkOHbl HBIOTOHA, 3aKOH COXpAaHEHUsS MEXaHUYECKOU
DHEPrUM, 3aKOH COXPAHEHUS HUMIIYJIbCA, [PUHIUI




OTBIT; pa3pabaThIBaTh IUIAH PEUICHHUS MPOOIEMBI C Y4ETOM
aHaM3a MMCIOIIUXCS MAaTepHaJbHBIXU HEMaTepUaTbHbBIX
pecypcos,;

OCYIIECTBIISITh IEJICHAPABICHHBIN MMOMCK IEpEeHOCca CPEICTB
HCIIOCO0OB JICHCTBUS B TPO(HECCUOHATIBHYIO CPEILY;

yMETh MIEPEHOCUTh 3HAHUS B MI03HABATEIIbHYIO
Y TIPAaKTUYECKYI000JIACTH KU3HEICATEIILHOCTH;

yYMETh HWHTETPHUPOBATh 3HAHMUS W3 Pa3HbIX MPEAMETHBIX

00J1acTeN ;BLIIBUTaTh HOBBIC HAJEH, npeyiaratb
OPUTHHAIBHBIE TOAXO/IbIN PEIICHNUS;
CTaBUTH pOoOIIEMBI u 3aJ1a49m, JIOMyCKAIOIIUe

AJIbTCPHATUBHBIC PCIICHUA

CYNCPIIO3NIUHN CHII, IMPUHIMIT PaBHOIIPAaBHOCTHU
WHEPUUATbHBIX  CHUCTEM  OTCU€Ta;  MOJIEKYJISAPHO-
KMHETHYECKYI0 TEOPHI0 CTPOCHHS BEIIECTBA, Ta30BbIC
3aKOHBI, HepBI)If/’I 3aKOH TEPMOJUHAMHKH 3aKOH
COXpaHEHHUs DJJICKTPUYECKOTO 3apsiga, 3akoH Kymnona,
3akoH OMa i ydacTka 1enu, 3akoH Oma Jajst TOoJIHOM
ANEKTpUYECKON uenu, 3akoH J[xoyns - JleHma, 3akoH
BHGKTpOMaFHHTHOﬁ WHAYKIHH, 3aKOH COXpaHCHUMA
SHEPTrUM, 3aKOH TMPSIMOJMHEHHOTO PaCIpPOCTPAHCHHS
CBETa, 3aKOH OTPAXEHUs CBETA, 3aKOH TMPETIOMIICHHS
CBETa; 3aKOH COXPAHEHUsI DHEPTUU, 3aKOH COXPAHCHHS
HUMITYJIbCA, 3aKOH COXPAaHEHHS AJICKTPHUYECKOTO 3apsfa,
3aKOH COXpaHEHHWs MacCOBOTO YHCNa, MocTynarsl bopa,
3aKOH pPaanoaKTUBHOTO pacmaza); YBEpPEHHOE
WCITOJIh30BaHNE 3aKOHOB
¥ 3aKOHOMEPHOCTEH mpu aHanu3e (PU3MYECKUX SBICHHUI
U TIPOIIECCOB;

[IP6 6. Bragenue OCHOBHBIMM METOJAMH HAYYHOTO
MO3HAHUS, WCHOJIB3YeMbIMU B (PU3UKE: TMPOBOJIUTH
npsiMble U KOCBEHHBbIE U3MEPEHUs] (PU3UUECKUX BEIHYUH,
BbIOMpAsi ONTUMANBbHBIN CIIOCO0 U3MEPEHUS U UCTIOJb3YS
U3BECTHBIE METOJbl OLEHKU MOTPEIIHOCTEH H3MEpPEeHUH,
IPOBOAUTH HCCIEAOBAHME 3aBUCUMOCTEH (PU3MUECKuX
BEJIMYMH

C UCHOJb30BAHUEM TMPSAMBIX HU3MEPEHHUH, OOBICHATH
MOJIyYEHHBIE  PE3YNIbTaThl, HCIONb3yd  (PUINYECKHE
TEOpUU, 3aKOHbI M TOHSATHS, M JeJaTh BBIBOJbL;
cobmomath  mpaBwia  0e30mMacHOTO  TpyAa  NpuU
MIPOBEACHUH ucciae10BaHu I
B pamMKkax yueOHOro OSKCIepUMEHTa U  y4eOHO-
MCCJIEI0BATENIbCKON JIESITENIbHOCTU C MCMOJb30BAHUEM
U(POBBIX U3MEPUTENBHBIX YCTPOUCTB U 1a00PAaTOPHOTO
obopymoBanus; cHOPMHUPOBAHHOCTh  MPEICTABICHUN
0 METOoJax TOJIYYeHHs] HAYYHBIX aCTPOHOMHYECKHX




3HAHUM

[1P6 7. ChopMHpOBAaHHOCTH YMEHHS pEIIaTh PAcUETHBIC
3aJaud  C SBHO 3aJaHHOW (PU3MUYECKOW MOJIEINBIO,
UCTIOJB3YS (PM3MUECKUE 3aKOHBI M MPUHIUITEI; HA OCHOBE
aHaM3a yCJOBHA 337add  BBIOMpaTh  (PU3HYECKYIO
MOJIeNb, BBIJACTATh (PU3MUECKUE BEITUYMHBI U (POPMYIIBL,
HEOOXOUMBIE JUIsl €€ peIleHUs, MPOBOJAUTh PacyeThl U
OLICHMBAaTh  pPEaJbHOCTh  IOJYYEHHOIO  3HAYEHUs
¢u3nyecKkoil BEIMUYMHBI, pellaTh KaueCTBEHHbIE 3a/a4M,
BBICTpauBas JIOTUYECKH HENPOTUBOPEUUBYIO IIETIOYKY
pacCyX JIeHHI ¢ ONOpol Ha M3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hH3HYECKUE SIBICHUS

OKO02. Mcnonb3oBaTh
COBPEMEHHBIC CPEJICTBA
MTOUCKA, aHATTN3a
WUHTEPIIpETAIuUUHMOP
Maluu

1 nH(POpPMAITMOHHBIC
TEXHOJIOTUU

JUIS BBITIOJIHEHUS 3a7a4
npodeccruoHaIbHON
NeSITeNIbHOCTH

JIMIHOCTHBIE PE3YJIBTATHl  JIOJDKHBI
IIEHHOCTH HAyYHOTO ITO3HAHUS:

- copMHPOBAaHHOCT, MHPOBO33PCHHS, COOTBETCTBYIONIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUsI HAYKH U OOIECTBEHHOM
MIPaKTHKH, OCHOBaHHOTO Ha Janore KYJBTYP,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MUDE;

- COBEpIICHCTBOBAHME S3bIKOBOM M UUTATENBCKON KYIbTYpPbI
KaK CpeJCTBa B3aUMOJICHCTBUS MEXKIY JIIOJbMH U TIO3HAHHS
MUpa;

MertanpeaMeTHbIle  pe3YNbTaThl JOJIKHBI OTpaXKaTh:
OBnazneHue yHHBEpPCATbHBIMU Y4€OHBIMH TO3HABATEIHHBIMU
NEUCTBUSIMU:

B)pabota ¢ nHpopmarue:

- BIQAeTh HaBBIKAMHU TOJy4YeHHUS UHPOpMALUU U3
HMCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSITEIbHO OCYIIECTBIIATH
MOUCK, AaHallu3, CHUCTEMATH3alMI0 W  HUHTEPIPETALUI0
nH(OPMALIUY PA3ITUYHBIX BUAOB U GOPM IPEICTABICHUS;

- CO3/aBaTh TEKCTHl B pa3IMYHBIX (opmarax C y4eToM
Ha3HaueHUs WHQOpMAIMKU U IIeNeBON ayIuTOpUH, BHIOUpAS
ONTUMANBHYIO (HOPMY TIPECTABICHUS U BU3YalIU3allHH;

- OIIEHUBATh JIOCTOBEPHOCTh, JICTUTHMHOCTh HH(OpPMAIHH,

OTpaxkaTb B YacTH

I[IP6 5. VYMeHue y4duThIBaThb TPaHULBl TPUMEHEHUS
U3YYCHHBIX (DU3NYECKUX MOJETICH: MaTepruanbHas TOYKa,
WHepIMalibHas CHCTeMa 0TCYeTa, HealTbHBIN Ta3; MOJIEIN
CTpOEHUS Ta30B, KUAKOCTEH M TBEPABIX TN, TOYCHHBIN
JNEKTpUYECKUIl  3apsiA,  sIepHas  MOJeNlb  aroma,
HYKJIIOHHas MOJIeJIb aTOMHOTO siipa TpU pelIeHUuU
bu3nIecKuX 3a1a4;

ITP6 9. ChopMHupOBaHHOCTH COOCTBEHHOM ITO3ZHIIMH I10
OTHOLICHHIO K (u3nyeckoi uHGPOpMalUH, MOIydaeMon
U3 pasHbIX MCTOYHHMKOB, YMEHHUU  HCIOJIB30BaTh
u(ppOBbIE TEXHOJIOTUU Ui MTOUCKA, CTPYKTYPUPOBAHUS,
UHTEPIIPETAllMM U TPEACTaBICHHUS Y4eOHONW U Hay4dHO-
MOMYJSIPHOM uHbOopMaIuy; pa3BuTHE YMEHHH
KPUTHYECKOTO aHaIM3a MoTy4aeMoil uHpopMauu




€€ COOTBCTCTBUC MPABOBLIM U MOPAJIbHO-3TUYCCKHUM HOPMaM;,

- UCIOJb30BaTh CpeacTBa MH(POPMALIMOHHBIX
U KOMMYHHUKAIlMOHHBIX  TEXHOJOIMH B  pELICHUU
KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX M OPTraHU3AI[MOHHBIX

3amad ¢ COOMIOIEHUEM TpPeOOBAaHMI JPrOHOMHKH, TEXHUKU
0€30MacHOCTH, TMTHUEHBI, pecypcocOepeXeHtsl, NMPaBOBBIX U
TUYECKUX HOPM, HOPM HUH(POPMALIMOHHOW O€30MaCHOCTH;

- BJIaJIETh HaBbIKAMH PaclO3HaBaHUS U 3aIUThI HHPOpPMAIHH,
MH(POPMAIMOHHOMN 6€30MaCHOCTH TUYHOCTH

OKO03. [TnanupoBaTh
Y peaNn30BbIBATH
coOCTBEHHOE
npodeccroHalbHOE
Y JINYHOCTHOE
pas3BuUTHE,
MPEIIPUHIMATETBCK
VIO IESITETbHOCTh

B
npodecCuoHaTbHOM
chepe,
UCIIOJIb30BAaTh
3HaHUS 110 TIPABOBOM
1 (puHAHCOBOM
IPaMOTHOCTH

B Pa3JIMYHBIX
KU3HCHHBIX
CUTYaIUsIX

JImgaHOCTHEIE pE3yabTaThl JOOJDKHBI OTpaXaTb B YacCTHU
AYXOBHO-HPABCTBECHHOT'O BOCIIMTAHUA:

- CIocOOHOCTh  OIIEHMBAaTh CUTYyallUI0 U
OCO3HAHHBIE PEIICHUs, OpPUCHTUPYICh Ha
HPAaBCTBCHHBIC HOPMbI U ICHHOCTH,

-OCO3HaHMWE JIMYHOTO BKJIAJ B IIOCTPOCHHE YCTOWYHBOTO

MIPUHUMATD
MOPAJIBHO-

Oynymuiero;

MertanpeqMeTHbIe  pe3yNbTaThl  JOJDKHBI  OTpaXkaTh:
OBnajicHre YHUBEPCATBHBIME PETYISITUBHBIME JICHCTBUSMU:
a)caMOOpraHu3aIus:

- CaMOCTOSITEIbHO  OCYIIECTBISITH  TO3HABATEIbHYIO
NS TEITbHOCTD, BBISIBIISITh poOJIeMBI, CTaBHTh

u GopMyaupoBaTh COOCTBEHHBIE 337a4M B 00pa30BaTEIbHOM
JESITEIIbHOCTH U KU3HEHHBIX CUTYALAAX;

- CaMOCTOATENBHO COCTaBJISATh IUIAH pPELIeHHUs IpoOIeMbl
c Y4ETOM  HUMEIOIIMXCS  PECYPCOB, COOCTBEHHBIX
BO3MOYHOCTEHN U NPEANIOYTECHU;

- 1aBaTh OLICHKY HOBBIM CUTYallUsM;

-paciupsTh paMKd y4eOHOTo IpeaMeTa Ha OCHOBE JIMUHBIX
MPEIIIOYTEHH;

- JlenaTh OCO3HAHHBIN BBIOOP, apryMEHTHpOBaTh €ro, Opartb
OTBETCTBEHHOCTH 3a PELICHUE,

-CII0cOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO IIHUPOKOM
SPYIUIMH B Pa3HbIX 00JaCTAX 3HAHHM, OCTOSIHHO MOBBIIIATH
CBOI 00pa30oBaTeNIbHBIN M KYJIBTYPHBIH YPOBEHb;

[1P6 9. CdhopmupoBaHHOCTH COOCTBEHHOM IMO3HIIMH TI0
OTHOIIICHUIO K (PU3MYECKON HHGPOPMAIMH, TMOTydaeMOM
U3 pasHbIX MCTOYHMKOB, YMEHHUH  HCIOJIb30BaTh
u(ppOBbIE TEXHOJIOTUU Ui MTOUCKA, CTPYKTYPHUPOBAHUS,
UHTEPIIPETallMM U MpPEACTaBIeHHUs y4eOHON M HaydHO-
HMOMYJISIPHOMN nHpopManuu; pasBUTHE YMEHUN
KPUTHYECKOIO aHaJIN3a MoTy4aeMoil nHpopMauu




6)CaMOKOHTPOJIb!

WCIO0JIb30BaTh MPUEMBI Pe(ICKCUU JUIS OLIEHKH CHTYAIlHH,
BBIOOpA BEPHOTO PEIICHHS,

- yMETh OIICHMBAThb PUCKHM W CBOEBPEMEHHO IPUHUMATH
pelIeHus Mo UX CHUKEHUIO;

B) SMOIMOHAIbHBIA HHTEIUICKT

- CTpeMJieHHe K JIOCTH)KEHHI0O TIeIH U YCIexy,
ONTUMU3M,MHUITUATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXOJIS U3
CBOHMX BO3MO>KHOCTEH;

- CITOCOOHOCTh TOHHMMAaTh AMOIMOHAJIBLHOE COCTOSIHUE
JIPYTUX,YIUTHIBATh €T0 MPU OCYIIECTBICHUH KOMMYHHUKAIIUH,
CIOCOOHOCTH K COYYBCTBHIO U COTIEPEIKUBAHUIO;

- CcrnocoOHOCTh BBICTPaMBAaTh OTHOUIEHHS C JIPYTUMH
JIIOJIbMU,3a00TUTECS, TPOSIBISATH HMHTEpEC U pa3peuiarhb
KOH(ITUKTHI

OK 04. 3ddexTuBHO
B3aMOJEHCTBOBATh
1 paboTarth

B KOJUICKTHBE

1 KOMaH/Ie

JImgHOCTHEBIE pPE3YIbTAThl  JOJIDKHBI
IECHHOCTHW HAYYHOTI'O ITO3HAHUA:

oTpaXatTb B 4YacCTH

-OBJIaJIcBaHUE HaBBIKAMH y4eOHO-HCCIIEI0BATEIBCKOM,
MPOEKTHOM U COIMATILHOM JIEATEIIbHOCTH;
MertanpeaMeTHbIC pe3yiabTaTh JOJDKHBI

oTpaxarb:OBlIalcHUE YHUBEPCAIbHBIMA KOMMYHUKAaTUBHBIMH
NEUCTBUSIMU:

0) coBMeCTHasl 1eATEIbHOCTb:

- IIOHMMarb W UCIOJb30BaTh IPEUMYILECTBA KOMAaHJHOU
U MHJIUBUYaJIbHON PabOTHI;

- BbIOMpaTh TEMaTUKy M METOJIbl COBMECTHBIX IEHUCTBUH C
y4ETOM OOLIMX MHTEPECOB M BO3MOXKHOCTEH KaXKI0To WieHa
KOJUIEKTHBA;

- IIPUHUMATh
OpraHU30BbIBATH
U KOOPJIMHHUPOBATH ACUCTBUS M0 €€ JOCTHKEHHIO: COCTaBIISTh
IJIaH JEUCTBUHM, paclpeleisaTb pOIUd € Y4YEeTOM MHEHHUM
YYaCTHHUKOB, OOCYKJaTh pe3ylbTaThl COBMECTHON pabOTHI;
-OLICHUBATh KAayeCTBO CBOEr0 BKJIAJA M KaXKJIOTO YYaCTHHUKA

OciIn COBMECTHOM ACATCIIBHOCTH,

[IP6 10.OBmamenue ymeHUsSIMH pabOTaTh B TPYIIIE
C BBINIOJHCHWEM pa3IMYHBIX COLMAIBHBIX  POJICH,
TUTAHUPOBATh paboty TPYIIIBI, palMoHaIbHO
pacripeniensiTh  JeATeNbHOCTh B HECTaHIAPTHBIX
CUTYallUsX, aJCKBAaTHO OIICHUBATh BKJIAJ KaXKIOTO W3
YYaCTHHUKOB TPYIIIIBI
B PEUICHUE PaCCMAaTPUBAEMOH ITPOOIIEMBI




KOMaHJIbl B  OOIIMit
KpUTEPUSIM;
-Ipesiaratb HOBBIE MPOEKTHI, OLICHUBATh WJEU C TO3UIIMU
HOBU3HEI, OPUTMHAIILHOCTH, MPaKTUYECKON
3HAYUMOCTH;KOOPIMHUPOBATh W  BBHINOJHATH paboTy B
YCIIOBHSIX PEaTbHOTO, BHUPTYAJIbHOTO M KOMOWHHPOBAHHOTO
B3aUMO/JICHCTBHS,

-OCYIIECTBJISTh TIO3UTUBHOE CTPATETUYECKOE TOBEICHUE
B Da3JMYHBIX CHUTYyallUsX, TMPOSBIATH TBOPYECTBO U
BOOOpakeHHe, OBITh HHUITUATHBHBIM.

OBnazieHue YHUBEPCAIbHBIMU PETYIISITABHBIMU JCHCTBUSIMMU:
I)IpUHATHE ce0s U APYTUX JIOACH:

- MPUHUMATh MOTHUBBI M apPTyMEHTHI APYTUX JIOJIEH TpH
aHaJIN3€ PE3YJIbTATOB JICATEIbHOCTH;

- IPU3HABATHCBOE MPABO U MIPABO IPYTUX JIOJIEH HA OIITUOKH;
- pa3BUBATh CIIOCOOHOCTH MIOHUMATh MUP C MO3UIUHA JPYTOTO
YyeraoBeKa

pesynbraT 1o  pa3paboTaHHBIM

OK 05 OcyiiecTBasiTh
YCTHYIO

Y MUCbMEHHYIO
KOMMYHUKAIUIO

Ha roCy1apCTBEHHOM
sa3e1ke Poccuiickoit
®Denepanuu

C y4eToM
0COOEHHOCTEH
COIIMAILHOTO

U KYJIbTYPHOT'O
KOHTEKCTa

JInuHOCTHBIE PpE3yJbTAThI
CTETHYECKOTO BOCIIUTAHMS:
- ACTETHUYECKOE OTHOIIEHUE K MUPY, BKJIFOYAsi ICTETUKY ObITA,
HAy4yHOTO M TEXHHUYECKOTO TBOPYECTBA, CIOpTa, Tpyaa
M 0OIIECTBEHHBIX OTHOILIIEHU;

B 00JIaCTH MATPUOTHIECKOTO BOCHUTAHUS MTPOSIBIISATH:
-[IEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHMBOJIaM,
HCTOPUYECKOMY M MPUPOJHOMY HACIEAUIO, NaMATHHKAM,
TpaauLusaM HapoJoB Poccun, noctuxkenusam Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYIE;

MeranpeameTHbIe pe3ynbTaThl JIOJKHEI
oTpaxkath:OBlaiecHHE YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
JIEUCTBUSIMHU:

a)oOIieHue:

- OCYIIECTBJIATh KOMMYHHKAITH BO BCEX cdepax KU3HHU;

- pacnio3HaBaThbHEBepOaTbHBIE CPENICTBA OOIICHMUS, TOHUMATh
3HAQUYEHHE COLMAJIbHBIX 3HAKOB, PACMO3HABATh MPEINOCHUIKH

JOJDKHBI OTpaXaTb B YacCcTHU

[IP6 1.ChopMHpOBaHHOCTH TPEACTABICHUNH O POJHU
1 MecTe (PU3UKH U aCTPOHOMHH B COBPEMEHHOW HayIHOM
KapTHHE MHpa, O CHUCTEeMOOOpasyromei ponu (HU3NKU
B pa3BUTUU €CTECTBEHHBIX HayK, TEXHUKH
U COBPEMEHHBIX TEXHOJOTHH, O BKJIaJ€ POCCUUCKHUX
U 3apyOCKHBIX YUEHBIX-(GU3UKOB B pa3BUTHE HAYKH;

NoHMMaHue (PU3UYECKON CYIIHOCTH  HaOIIOIaeMBIX
ABIIGHUH  MHUKpPOMHUpa, MakpoMupa ©  MErammpa;
NOHMMAaHWE POJM aCTPOHOMUU B  MPAKTHUECKOUH
JeSITENIbHOCTH YeoBeKa

U JaJbHEHIIeM Hay4yHO-TEXHUYECKOM pa3sBHTUH, POJIU
¢u3uku B GOpMUPOBAHUU KPYro3opa U (PyHKIHOHATIBHON
IPaMOTHOCTU YeJIOBEKa JUI pELIeHUs MPaKTHUECKUX
3aj1a4
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KOH(IMKTHBIX CUTYaI[il U CMSAT4YaTh KOH(JINKTHI,
- PasBEpHYTO M JIOTUYHO M3JIararb CBOK TOYKY 3pEHUs
C MCIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB

OK 07. CopeiicTBOBaThH
COXPaHEHUIO
OKpY’Kalollel Cpebl,
pecypcocOepekeHunIo,
IMIPUMCHATHL 3HAHUSA

00 M3MeHeHUn
KJIIMMaTa, MPpUHIUIIbL

JIn4HOCTHBIE  PE3yabTaTbl  JOJDKHBIOTPAXKATH B
9KOJIOTMYECKOI0 BOCIIUTAHHUS:

- cOPMUPOBAHHOCTh IKOJIOTHYECKON KYIbTYpHI, TOHUMAHHE
BIIUSHUSA COIIMAJIBHO-3KOHOMHMNYECKHUX IIponeccoB Ha
COCTOSIHME€ MPHUPOJHOW W COLMAIBHON Cpelbl, OCO3HAHUE
100aTbHOTO XapaKTepa IKOJIOTHUYECKUX TTPoOIem;

- IJJAHUPOBAHUE U OCYILECTBIICHUE JEUCTBUN B OKPYKAOIIEH

qacTHu

I[IP6 8. CdopMUPOBAHHOCTE yMEHHS MPUMEHSTH
NOJlydeHHBIE  3HAHUS  UIi  OOBSICHEHUS  YCIOBHH
NpOTeKaHUs (QU3MYECKUX SIBICHUA B TPUPOAE U JUIs
NPUHATHAS TPAKTUYECKUX PEIICHUH B IOBCEIHEBHOM
KU3ZHU

Uit obecrieueHus
c OBITOBBIMU

0e30macHOCTH  TNpuU
npudopamMu "

oOpareHuu
TECXHUYCCKUMUN

OepeXIIMBOTO cpele Ha OCHOBE 3HAHHUS IeJIed YCTOMYMBOTO PAa3BUTHUS | yCTPOWUCTBAMH, COXPAHEHHUS 370pPOBbSI U COOJIIOJICHUS
MIPOU3BO/ICTBA, YeJI0BEYECTBA; HOPM 3KOJIOIMUYECKOTO MOBEICHUS B OKpYXKaIoLIeH cpene;
3¢ hexTUBHO aKTUBHOE  HEMpHUATHE  JIEHCTBUM, TNPUHOCAIIMX  Bpea | MOHUMaHWE HEOOXOIWMOCTH TPUMEHEHHS TOCTIKCHHI
JIEMCTBOBATH OKpYKarollen cpene; busuku
B UpE3BBIYANHBIX - aKTUMBHOE€ HENpUATHE JACWCTBUM, TMPUHOCAIIMX BPEJA | U TEXHOJOTUH JUIsl PAllHOHAIBHOTO MPHUPOAOIOIb30BAHNS
CUTYalUsIX OKpY»Kalolllel cpene;

- YMEHHE NMPOTHO3UPOBATH HEOIATONPUSITHBIE SKOJIOTHUECKHE

MOCJIEICTBUS MPEANPUHUMAEMBIX NEHCTBUH, MPeIoTBpaLaTh

Ux
IIK®...

3 TIK ykaswiBatrotcst B cootBercTBHE ¢ ®T'OC CIIO peanusyemoii npodeccru / CrienmanbHOCTH
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2. CTpykTypaucoaep:xkanue 001eo0pa3oBaTe/bHOM TUCIUIINHBI

2.100bemM IUCUMINIMHBIMBUABIY4e0OHOPadOThI

Bua yueoHoii paboTbl O0bem B
yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 180
OcHoBHoOe coaepxkanue’ 148
B T.4.
TEOPETUYECKUE 3aHATHS 110
abopaTOPHBIC 3AHITHUS 38
IpodeccnoHabHO OPUEHTHPOBAHHOE Co/lepkaHue (CoAep:KaHue 24
NPUKJIATHOTO MOYJIs1)°
JuddepenuupoBaHHbIii 3aueT 2
IIpomeskyTouHas aTTecTanmus (3k3ameH)° 6

*OCHOBHOE COMIEPIKAHKE BKIIIOUAET COAEPIKATENbHBIE JMHUU N0 yueOHOMY npeamery «Dusrka» (6a30BbIi ypOBEHD)
denepanpHO  00pa30BAaTENBHOW IMPOTPaMMBI  CPEAHEro o0mero oOpa3oBaHWs, YTBEPXKICHHOW MNpPUKa30oM
MunucrepctBa mpocsemeHnst Poccumiickoit @enepammm ot 18 mas 2023 r. N 371 (B pemakmum Ilpukasa
Munnpocseniennst Poccuu ot 9 okrsiops 2024 r. N 704).

*TIpodeccHOHATBHO OPHEHTHPOBAHHOE COJIEPIKAHME MOXET OBITh PACHpPENEIeH0 10 paszenam (Temam) HiIH
CKOHIIEHTPHPOBAHO B pazene [Ipukia Hoi Moxyis.

®®opma MPOMEKYTOUHOI aTTeCTalM¥ M KOJIMYECTBO YacoB, OTBOIMMBIX HA €€ TPOBEIECHHE, PErTIAMEHTHDPYIOTCS
yuaeOnsM manoM OIT CITO
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2.2. TeMaTH4YeCKUMIVIAHUCOACPKAHUEC AU C UM ITHHBI« DU UK

HaumenoBanue Conepskanue y4e6HOro MaTepuaia (0CHOBHOE U NPO(ecCHOHAILHO OpHEHTHPOBaHHO0e)7, | OObem | Dopmupyembie
Pa3esioB U TeM 1260paTOPHbIE M NPAKTHYECKHE 3AHATHS, IPUKJIATHOH MOLY/Ib (IPH HAJTMYMH) 4acoB | KOMIETEHIUH
1 2 3 4
Pasnen 1.®uU3MKA U METOIbI HAYYHOIO TIO3HAHUS 2
Tema 1.1 Conep:xxanue y4eOHOro MaTepuaja 2 OKO03
Benerue dusuka - Hayka 0 npupoje. HayuHble METOIbI TIO3HAHUS OKPYKAKONIEro Mupa. Pojib sKcriepuMeHTa) OKO5

1 TEOPUM B IPOLECCE MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (u3nuke.MoaenupoBaHue pU3NYECKUX
SBICHUM M 1poueccoB. Hayunelie rumnore3sl. @Pu3nMdeckue 3aKOHBI W TEOpPHUH. [ 'paHuUIBI
MPUMEHUMOCTH (pusmueckux 3akoHoB. Ilpunnun coorBercTBus.Ponb U  mecto ¢u3uku B
(hopMHpPOBaHUM COBPEMEHHOM HAy4YHOI KapTUHBI MUpPA, B MPAKTUUYECKOI IeATEIbHOCTH JItOJIeH

Pa3zjnen 2.Mexanuka 22
Tema2.1 Conep:xaHue y4eOHOro MaTepuaja 6
Kunemarnka Mexannyeckoe JBkeHHe. OTHOCHUTENBHOCTh MeXaHHW4ecKoro aBiwkeHus. Cucrema otTcyera.

Tpaekropus. Ilepemerenue, ckopocTh (CpeaHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTh) U YCKOPEHHUE
MaTepUaTbHOM TOYKH, MX MPOEKIUH Ha OCH CHUCTeMbl KoopiauHaT. CloxkeHHe NepeMelleHud u

CIIO’)KEHHE CKOpocTel. PaBHOMEpHOE M paBHOYCKOpPEHHOE NPSIMOJIMHEWHOE NBIKeHue. [ 'paduku OKO1
3aBUCUMOCTH KOODPJIMHAT, CKOPOCTH, YCKOpPEHUS, IMyTH M NEepeMelIeHUs MaTepHUaJbHOW TOUYKH OT OKO02
BpeMeHH. CBOOOTHOE TajeHHME. YCKOpEeHHE CBOOOJHOrO MajeHus. KpuBoJMHEWHOE IBMIKEHUE. OKO04
J[Br>keHHEe MaTEepUadIbHOM TOYKHU IO OKPYXHOCTH C MOCTOSHHOW MO MOJIYJIO CKOPOCTHIO. YTJIOBas OKO5
CKOPOCTb, JIWHEHHAss CKOpOCTh. [lepro u yactota oOpamenus. LleHTpocTpeMuTeIbHOE YCKOPEHHE OKO07

HpaKTI/I‘IeCKI/Ie SaHHTHHB

[IpakTrueckue pabOTHI:

3mepenne MTHOBEHHOUM ckopocTu. MccrnenoBaHue COOTHOIICHHUS MEXKAY MYTSAMH, MPOUIECHHBIMU
TEJIOM 3a MOCIEA0BaTeIbHbIE PAaBHBIE MPOMEKYTKH BPEMEHH MPHU PAaBHOYCKOPEHHOM JBHXKEHUU C
HAYallbHOM CKOPOCTHIO, paBHOU HYyI0. M3ydeHune ABM>KEHUS IIapuKa B BSI3KOH xuakoctu.M3yuenue
NIBUKEHHS TeJ1a, OPOIIIEHHOTO TOPU30HTATBHO.

" O6pa3oBaTenbHas OpraHU3aIys BIPABE CAMOCTOSTENBHO OMPEAENSTh TOCIEN0BATENHHOCTD U3ydEHHs PA3/IEIoB U TEM, BXOJANINX B HHUX, a TAKXKE MEPEPACTIPENENSTH KOTHIECTBO
YacoB JUISi OCBOCHHUS OOYYarOLIMMHCS Y4eOHOro MaTepuajia, ¢ Y4eTOM JIOTHKH (OPMHPOBaHHS IPEAMETHBIX PE3ylIbTaToB, OOMMX H MPO(PEeCcCCHOHATBHBIX KOMIICTCHIHH,
MEXIPEIMETHBIX CBSI3€H C IPYrMMH TUCIUINIMHAMHA 0011e00pa3oBaTenbHOro u odmenpodeccrnonansHoro nukiios yueoHoro mrana OIT CIIO.

8acel mpakTMYECKUX PabOT yuTeHBI B COAEPKAHMH Y4eOHOrOo MaTepuana W BXOAAT B OOLIEE KOIMYECTBO 4ACOB MO TeMe. Yackl J1abOpaTOPHBIX paboOT M TPO(ECCHOHATBHO
OPHEHTHPOBAHHOTO COMEP KAHMS YIUTHIBAIOTCS OTIEIBHO.
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TeXHUYEeCKUE yCTPOUWCTBA U MPAKTUYECKOE NTPUMEHEHUE: CIIMAOMETP, JIBHKEHUE CHAPSJIOB, LICTIHBIC
U pEeMEHHBIE Iepelayu. TeXHUYECKUE YCTPOMCTBA M IMPAKTUYECKOE NPUMEHEHHE: IMOIUIMITHUKH,
NIBU)KEHUE HCKYCCTBEHHBIX CITYTHUKOB. TE€XHUYECKHE YCTPOMCTBA U MPAKTUYECKOE MPHUMEHEHHUE:
[OIIIMITHUKH, IBU)KEHUE UCKYCCTBEHHBIX CITYTHUKOB

Tema 2.2
J/IlnHamuka

Conepxxanue y4eOHOro MaTepuasa

[IpuHnmn otHOcutenbHOCTH ['anmunes. Ilepseiii 3akoH HerotoHa. MHepuanbHble CHCTEMBI OTCYETA.
Macca Ttena. Cuna. Ilpunnun cyneprno3uniuu cui. Bropoit 3akoH HploToHa s MartepuanbHOM
TOukM B HMHepuuanbHOl cucrteMe otcueta (MCO). Tperuit 3akoH HploToHa 1151 MaTepuasbHBIX
TOYEK. 3aKoH BceMupHoro TtsroteHus. Cuma Tsokectu. IlepBas kocmuueckas ckopoctb. Cunal
yopyroctu. 3akoH ['yka. Bec tema. Tpenue. Buabl TpeHust (mokosi, ckojbxeHus, kauenus). Cuia
Tpenus. Cyxoe Tpenue. Cuia TpeHHs CKOJbKEHUS U cuia TpeHus nokos. KoapdunueHTt TpeHus.
Cuna conpoTHUBIIEHUS IPU IBKEHUU Tella B KUIAKOCTU UM Tase. [locTynaTtenbHoe U BpaliaTeabHOe
NBUKEHHE aOCOJIIOTHO TBEPAOTO Tesna. MOMEHT Chilbl OTHOCUTENBHO OCH BpauleHus. [lneqo cumsl.
YcnoBust paBHoBecus TBepaoro tena B UCO

[IpakTHueckue 3aHATHS

[IpakTuueckue paboThl: M3yueHune aBmxeHUs OpycKka MO HAKJIOHHOW TUIOCKOCTH TOJ JCUCTBHEM
HECKOJIbKUX CHJI. TeXHUYEeCKHe yCTPOMCTBA M MPAKTUYECKOEe MPUMEHEHHUE: MOAIIUITHUKY, ABUKEHHE
ICKYCCTBEHHBIX CITYTHHKOB

JlabopaTopHble 3aHATHS

JlaGoparopHas paborta 1.MccienoBanue 3aBUCHMOCTU CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPY>KUHE
1 pe3MHOBOM 00pasIie, OT UX jAedopmariuu.

JlaGoparopHas pabora 2. MccnemoBaHue ycIOBUM paBHOBECHs] TBEPAOTO Tela, MMEIOIIETO OCh
BpaIlCHUS

Tema 2.3
3aKOHBI COXPaHCHHS
BMEXAHUKE

Conepxxanue y4eOHOro Marepuasa

MexanunueckaspabotauMoiHOCTb. Kunetnueckasaneprus.  [loTeHnumaneHas — sHeprus.  3aKoH
COXpaHEHUS MEXaHUYEeCKO SHEPIHUu.
PaboTacunbITsoKeCTUMCHIBIYTpYrocTu. [ [puMeneHne3akoHoBcoxpaHeHus. FIcriosib30BaHHE3aKOHOBME
XaHUKU 110 0bSICHEHU A IBM)KEHUSTHEOCCHBIX TENN I PA3BUTHS KOCMHUYECKHX UCCIIEIOBaHU,
IpaHUIBI IPUMEHUMOCTH KJIacCHYecKoi MexaHuku. VIMIynbc MaTepraibHONU TOUKH (Teja), CHCTEMBbI
MaTepHaAIbHBIX TOUeK. MIMITyIbC CHIIBI M U3MEHEHHE UMIIYJIbca Tela. 3aKOH COXPaHEHHs HMITYJIbCa.
PeaktuBHOe aBmwxeHue. Paborta cuibl. MomHocTe cuibl. KuHeTHueckas sHeprus maTepHalbHOMN
Touku. Teopema 00 U3MEHEHUM KMHeTHuYecKoi sHepruu. [loreHnuansHas sHeprus. [loTeHuansHas
PHEprus ynpyro aepopmMupoBaHHOU MpyKuHbL. [loTeHIMaNbHas SHEprys Tejaa BOIU3U MOBEPXHOCTH

3eMITH. IloTenuuanpHble M HEMOTEHIIUAIbHBIC CHIIBIL. CBs3b pa60TBI HCIIOTCHIUAJIBHBIX CHII C
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M3MEHEHUEM MEXaHUYECKON YHEPIUU CUCTEMBI TeJl. YIIPYIUe U HEYIPYrue CTOJIKHOBEHUS

[IpakTyecKkue 3aHsATHs

[IpakTndyeckne paboOThI:

3yueHnue CBs3M CKOPOCTEW Ten Mpu HeynpyroM yaape. MccnemoBanue cBsi3M paOOThl CHIIBI C
3MEHEHUEM MEXaHUYECKOM 3HEpruu Tena.

TexHuueckue ycTpoiicTBa M MPAaKTUYECKOE MPUMEHEHUE: BOJIOMET, KOIEp, MPYKUHHBIA MHUCTOJIET,
NBI>KEHHUE UCKYCCTBEHHBIX CITYTHHKOB U PaKeT.

lcnonb30BaHME 3aKOHOB MEXAHMKH JUIsl OOBSCHEHUS JIBUKEHUS HEOECHBIX TeN W JUIsl Pa3BUTHUS
KOCMUYECKUX HCCIEIOBAaHUM, TpaHULBl MPUMEHMMOCTH KiIaccudecko wmexaHuku. Hmwuranus
HEBECOMOCTHU

JlabopaTopHbIe 3aHATHA 2
JlaGoparopHas padota 3. MccinemoBanue CBsA3HM pabOTHI CHJIBI C N3MEHEHUEM MEXaHWYECKOM SHEPTHN
TeJIa Ha IPUMEPE PACTSHKCHHSI PE3WHOBOTO KI'yTa
IpodeccHOHAILHO OPHEHTHPOBAHHOE CoJepKaHue (CofepKaHue MPUKIATHOTro Moxyis)’ 4
[ Ipakmuueckue 3ansamus 4
I1.p. Ne I «Pacuem mexanuueckot pabomul 0isi NOOHAMUS CBAPOYHO20 ANNAPAMay.
I1.p. Ne 2 «Pacuem cunvl, HeoOX00UMOU OJisl PACMANCEHUS MAMepUana noo 0eucmsuem Hazpy3Kuy»
Pa3nen 3. Mogiekyasipaasi pu3uKa ¥ TepMOIUHAMHUKA 30
Tema 3.1 Conep:xaHue y4eOHOIro MaTepuaja 6
OCHOBBIMOJIEKYJIAPHO- |(OCHOBHBIE  TOJIOKEHUS MOJIEKYISIPHO-KAHETUYECKOH TEOPHHM M MX ONBITHOE O0O0OCHOBAHME.
KUHETUYECKOUTEOPHHU [BpoyHOBCKOE aBukeHue. JIuddysus. Xapakrep JBWKEHHS M B3aMMOJCHCTBUS YaCTHI[ BEIIECTBA.

Mojenu CTpOEHHUs ra3oB, KUAKOCTEH M TBEPHABIX TET U OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE
bTux Mozene. Macca u pasmepsl Mojekyild. KonmuectBo BemectBa. IloctosinHast Aoramapo.
TeruoBoe paBHOBecue. Temmeparypa u ee usmepenue. lllkama temneparyp Llenscus. Mopenb
naeanbHOro raza. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KMHETHMUECKOW TEOpUU HJICaTbHOTO Trasa.
AOGCOIOTHAS TeMIlepaTrypa Kak Mepa CpeqHeil KHHETHYEeCKOM YHEPTUU TEIJIOBOTO JIBKEHHUS YaCTHIL
raza. [lIxkana remneparyp KenbBuna. ['a30Bble 3akoHbl. YpaBHeHue MenaeneeBa-Knanelipona. 3akoH|
JlanbroHa. M3ompolieccsl B HaealbHOM Tra3e ¢ MOCTOSHHBIM KOJMYECTBOM BellecTBa. [ paduueckoe
Mpe/ICTaBJICHHE U30IPOIIECCOB: H30TEpMa, U30X0pa, h300apa

HpaKTI/IquKI/Ie 3aHATUA

[IpakTuyeckue paboThI:

I/I3MepeHHe MacCChbl BO31yXa Ki1accHO# komHare. McciiegoBanne 3aBUCHUMOCTH MCKAY IMapaMCeTpaMu

OKO1
OKO02
OKO03
OK04
OKO05
OKO07

*TIpodeccHOHATBHO OPUEHTHPOBAHHOE COIEPKAHUE MOKET OBITh PACTIPEIENEHO MO pasienaM (TeMam) WK CKOHIIEHTPHPOBAHO B pas/ene [IpukiaaHoii MOTyIb.
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COCTOSIHMSI Pa3pe)KEHHOTO Tra3a. TeXHWYeCKHe YCTPOMCTBA M NPAKTHYECKOE MPUMCHCHHUE:
TEPMOMETp, OapoMeTp

JlabopaTopHble 3aHATHA

JlaboparopHas padora 4. OnpenencHre Macchl BO3AyXa B KIIACCHON KOMHATE HA OCHOBE U3MEPCHHIA

00BbeMa KOMHATBI, JaBJICHHUS U TEMIIEPATYPhI BO3/IyXa B HEH.

JlaGopatopHass pabGora 5. UccnemoBaHwe 3aBHCHMOCTH MEXIY IapaMeTpaMU  COCTOSIHUS
a3peKEHHOTO rasa

Tema 3.2
(OCHOBBITEPMOJUHAMHU
K1

Conepxxanue y4eOHOro MaTepuasa

Buytpennss sHeprusg. PaGota u Temmonepenada. KonudecTBo TeuioThl. YpaBHEHHE TEMJIOBOIO
OanaHca. [TepBoenauano TEPMOJUHAMHUKH. AnnabaTHBIN mpotiecc.
Bropoenauanorepmoaunamuku. Ternoseieqsurarenu. KI1rerioBoroisurarens. OxpaHarnpupoibl.
Tepmoannamuueckasi cuctema. BHyTpeHHSsS sHEpTUs TePMOIMHAMHYECKON CHUCTEMBI U CIIOCOOBI €€
n3MeHeHus. KonuuectBo TemnoTel ¥ pabota. BHyTpeHHsIsI 3HEprHsl 0THOATOMHOTO H1€aIbHOTO rasa.
Bunel Teruionepenaun: TEIJIONPOBOJHOCTb, KOHBEKIIMS, HW3Iy4YeHHE. YJIeNbHAs TEIIOEMKOCTh
BemecTBa. KommuecTBo TermioTel mpu Teruonepenade. [lonarue 06 aguadbatHom mpouecce. [lepBriii
3aKOH TEpMOJMHAMHUKH. lIprMeHeHume nepBOro 3akoOHa TEPMOJMHAMMKM K H30IPOLECCAM.
['paduueckass wHTEepnperanus padOThl raza. Bropoil 3akoH TepmomuHaMuku. HeoOpaTHMOCTH
mpoueccoB B npupoge. TermoBble MamuHbl. [IpyHOMNBI  OEHCTBUSA  TEIUIOBBIX  MAIIWH.
[IpeoOpazoBaHusi SHEPTHH B TEIUIOBBIX MammHaX. Kod3puimeHT mosie3HOro JAEUCTBUS TEIUIOBOM
Mamusbl. [{ukn KapHo u ero ko3¢ ¢QUIMEHT MoJIe3HOro AEHCTBHS. DKOJOTMYECKUue MpoOIeMbl
TEIUIOOHEPreTUKU. TeXHUYeCKne YCTPOMCTBA U IIPAKTUYECKOE IIPUMEHEHNE: JBUTATEIb BHYTPECHHETO
Cropanusi, ObITOBOM XOJIOJMJIbHUK, KOHIUIIMOHEP

JlabopaTopHble 3aHATHS

JlaboparopHas pabotabd./3mepenue yaenpHO TeII0eMKOCTH

Tema 3.3
ArperaTHble
COCTOSTHUSIBEIIIECTBA
1 (pa3oBbIe
MEPEXOIbI

Conepxxanue y4eOHOro Marepuasa

Hapoo6pa303aHHe K KOHIACHCaLuid. I/IcnapeHHe U KuneHue. AOCOIIOTHAg U OTHOCHUTEJIbHAs
BJIAJKHOCTb BO3yXa. HaCBIH_IeHHHﬁ rap. VYaenbHas TerioTa napoo6pa30BaHI/I;1. 3aBHCHUMOCTB,
TCMIICPATYypbl KUIICHHUA OT JaBJICHHA. TBCpZ[OG TCIIO. KpI/ICTaJ'IJ'II/ILIeCKI/Ie n aMOp(bHBIe TCJa.
AHI/IBOTpOHI/ISI CBOMCTB KpHUCTAJIJIOB. )KI/II[KI/IC KpHUCTAJJIbI. COBpeMeHHHe MaTCpHraJibl. IInaBnenue u
KpuCTaJlJIN3alusl. VY aenpHasa TEMIOTa MIaBICHHUS. CY6J'II/IMaI_II/I$I. ypaBHCHI/Ie TEIUIOBOTro OajlaHca

HpaKTI/IquKI/Ie 3aHATUA

HpaKTI/I‘{eCKaH pa60Ta: Texauueckue YCTpOI\/’ICTBa U TIPAKTUYCCKOC TPHUMCHCHUC. TUTPOMCETP U
MICUXPOMCTP, KAJIOPpHUMETP, TCXHOJOIWMHU IMOJYUCHUSA COBPCMCHHBIX MATCPUAIIOB, B TOM YHCJIC

HAaHOMATCPpHaJIOB, 1 HAHOTCXHOJIOTUH
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JlabopaTopHble 3aHATHS

JlaboparopHas pabota 7.0npeneneHneBIaKHOCTUBO3IyXa

IpodeccnoHaILHO OPHEHTHPOBAHHOE CO/IepKaHMe (COIepKAHHE MPUKJIATHOTO MOIYJIs1)

SN

I Ipaxmuueckue 3anamus
I1. p. No 3 «Pacuem maccol 8030yxXa 8 C8APOYHOU MACMEPCKOUY
I1. p. No 4 «Onpeodenenue ocmamka mexHuuecko2o 2a3a 8 OauloHe»

Pasnen 4. CtpoeHue B

cecCTBa

10

Tema 4.1
CtpoeHue BelecTa

Conep:xxanue y4eOHOro Marepuasa

@da3Hble COCTOSHUS BellecTBa U (pa3HbIe MePexo/Ibl.

TBEpIOE COCTOSTHUE BEIIECTBA, )KHUIKOE, ra3000pa3Hoe u mazMa. Daszueie nepexoasl. OcoOeHHOCTH
(ha3HBIX IEPEXOA0B IS XKene3a u cTanu. Touka Kropwu.

['openne. B3pbIB.

[Tonarne mua3msl. Temneparypa miasmel. @usnka ropenns. Gusnka B3phiBa.

Jlebopmarum.

Bunel nedbopmanuii. Ynpyras gedpopmanus. ledopmanus Metajuia npu HarpeBe U OCThIBAaHUH.

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJlepkaHue (ColAep:KaHue MPUKJIATHOT0 MOTYJIs)

o

[ Ipaxmuueckue 3anuamus
I1. p. Ne 5 «Pacuem memnepamypul 2aza Ha ONACHOCMb 83Pbl8A»
1. p. No 6 «Pacuem cunvl, mpebyemoul 011 yOAUHeHUs. CMAailbHOU NRPOBOSOKILY

Pa3nen 5.9/eKTpoauHAMHIKA

38

Tema 5.1

Conep:xanue yueOHOro marepuaJjia

9J'IeKTpO CTaTHKa

DJIeKTpU3alus Tel. OJJNEKTpUuueckui 3apsia. JIBa Buza 3yeKTpuyecKux 3apsiioB. [IpoBoaHukw,
NTUAIIEKTPUKU U TOJYMPOBOJHUKU. 3aKOH COXPAaHEHHUs JIIEKTPUYECKOro 3apsijia. BzaumoneicTBue
3apsoB. 3akoH Kynona. Toueunslid anekTpudeckuid 3apsia. DnekTpuueckoe noJie. HamnpsoxkeHHOCTH)
QIIEKTpUYecKoro mosist. [IpuHIMI Cyneprno3unuy 3MeKTPUYecKUX mojei. JIMHUuM HanpssKeHHOCTH
priekTpudeckoro mois. Padora cui anextpoctaruueckoro noss. [lorenmnuan. Pa3HocTh MOTEHIIMATIOB.
[IpOBOMHUKKM M JUAIEKTPUKU B AJIEKTPOCTATHUYECKOM IoJie. JluanekTpudeckas MPOHHUIIAEMOCTb.
DnekTpoeMKocTh. KoHaeHcaTop. DIeKTpOEMKOCTh IJIOCKOTO0 KOHAEHCATOpa. DHEPTUs 3apsyKeHHOTO
KOHJIEHCAaTopa

HpaKTI/IquKI/Ie 3aHATUA

3MepeHne 2IEKTPOEMKOCTH KOHJEHcaropa. TexHuYeckue yCcTpOWCTBA UM NPAKTUYECKOE
[IPUMEHEHHE:  DJIEKTPOCKOI,  JJEKTPOMETpP,  3JEKTPOCTAaTHYeCKas  3alluTa,  3a3€MIICHHE
HIIEKTPONTPUOOPOB, KOHJICHCATOP, KOMMPOBAJILHBIN anmnapar, CTpyHHbII NPUHTEP

JlabopaTopHble 3aHATHS

OKO1
OKO02
OKO03
OK04
OKO05
OKO07
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JlabopartopHas padota 8. MI3MepeHue aIeKTPOEMKOCTH KOHJICHCATOPa

Tema 5.2
TTocTOSAHHBIM

PIEKTPUYECKUN TOK.

Toky B pa3inyHbIX
cpenax

Conepxxanue y4eOHOIro MaTepuaJia:

DNIEKTPUUECKUN TOK. Y CIOBHSI CYIIECTBOBAHMSI AIEKTPUUECKOro Toka. Mcrounnku Toka. Cuna Toka.
[Tocrosinubiii Tok. Hanpsokenne. 3akon Oma ajig ydacTka Ienu. DJIEKTPHUYECKOE COMPOTUBIICHHE.
Y nenpHOE conpoTuBieHHE BemlecTBa. [locnenoBarenbHoe, MapaielbHOE, CMEIIaHHOE COEAUHEHNE
[IpOBOJHUKOB. PaboTa snexrpuueckoro toka. 3akoH Jlxoyns-JleHna. MoOIIHOCTD 31EKTPUYECKOTO
TOKa. DJEKTPOJBMKYIAs CHJIa U BHYTPEHHEE CONPOTUBIEHUE MUCTOYHMKA TOKa. 3akoH Oma Jyid
MOJTHOU (3aMKHYTOMW) ayiekTpuueckoi nernu. KopoTkoe 3ambikaHue. DJIEKTPOHHAS MPOBOIAUMOCTD
TBEPAbIX  METAJUJIOB. 3aBUCUMOCTh COMPOTUBIIEHUS  METaJJIOB OT  TeMIepaTypsbl.
CBepXNpoBOJIUMOCTh. JJIEKTPUYECKHI TOK B BakyyMme. CBOICTBa 3JEKTPOHHBIX ITyYKOB.
[lonynpoBoanuku. CoOCTBEHHass U MpUMECHasi MPOBOJMMOCThH MOJYIMPOBOJHUKOB. CBoMcTBa p-N-
nepexona. llomynpoBogHuKOBBIE HPHOOPHI. OJIEKTPUYECKUH TOK B pacTBOpax MU pacijiaBax
DIIEKTPOJIUTOB. JNEKTPOJUTUYECKAs JUCCOLMALMSA. OJIEKTPOJU3. DJIEKTPUYECKUH TOK B Trasax.
CaMOCTOSATENBHBIN M HECAMOCTOATENbHBIN pa3psa. Monnus. [lnazma

[IpakTHueckue 3aHATHS

[IpakTuueckass pabota: TexHWYEecKHWe YCTPOMCTBA W TPAKTUYECKOE MPUMEHEHHUE: aMIIEpPMETD,
BOJIbTMETP, PEOCTAT, UICTOYHHKHU TOKA, AJIEKTPOHArpeBaTesbHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
MpuOOpPHl, TEPMOMETP COMPOTHUBIICHUS, BAKyyMHBIH JHOJ, TEPMHUCTOPHl U (POTOPE3UCTOPHI,
[OJTYyIPOBOIHUKOBBIH MO/, TaJlbBAaHUKA

JlabopaTopHble 3aHATHS

JlaGoparopHas pabota 9. M3yyeHue cMemaHHOTO COEIMHEHUSI PE3UCTOPOB.

JlaGopaTopnas padota 10. i3mepenue 31eKTpoABMKYIEH CHUIbI HCTOYHUKA TOKA M €70 BHYTPEHHETO|
CONPOTHUBIICHUSI.

JlaGopaTopnas padora 11. Habmoaenue anekTpoausa

Tema 5.3
MarsuTHOE MHoJe.
DJIEKTpOMarHuTHas
WHYKIUS.

Conepxanue y4eOHOro Marepuasa

[locTosiHHbIe MarHuThl. B3auMmojeicTBHE MNOCTOSIHHBIX MArHMTOB. MarHutHoe moJie. Bekrop,
MarHUTHOM MHAYKUMU. [IpuHLMI Cyniepno3ulMi MarHUTHBIX Mosie. JIMHMM MarHUTHOM MHIYKLIVH.
KapTrHa nMHUI MarHUTHOM MHIYKUMU TOJI OCTOSSHHBIX MarHUTOB. MarHMTHOE M0JI€ TPOBOIHUKA]
c TokoM. KapTuHa JMHUN WHAYKIMM MAarHUTHOTO TOJIA JUIMHHOTO MPSIMOTO MPOBOJHUKA H
3aMKHYTOTO KOJIBLIEBOTO IIPOBOJIHMKA, KaTylmlku ¢ TokoM. OmnbiT Opcrepa. BsaumonelictBue
MMPOBOJHUKOB ¢ TOKOM. Cuna Ammepa, ee Moayidb W HampasieHue. Cuna JlopeHua, ee MOOynb U
HampaBiieHUe. J[BHKeHUE 3apsHKEHHOM YacTUIBI B OJHOPOJHOM MarHUTHOM moje. Paborta cuiiel
Jlopenua. fIBneHue dSIE€KTpOMarHUTHOM MHAYKUMH. [IOTOK BEKkTOpa MAarHUTHOM WHIYKIUU.

aﬂeKTpO,I[BI/DKYH_IaH CHJIa MHAYKIHWH. 3akoH BHGKTpOMaFHHTHOﬁ HWHAYKITUN (I)apaﬂeﬂ. BI/IXpCBOC
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QIIEKTPUYECKOE ToJie. OJEKTPOJBMKYIAas CWIa MWHAYKIUMUA B IIPOBOJHMKE, JBMXKYILEMCS
[IOCTYNATE€JIbHO B OJHOPOJAHOM MarHuTHOM nosie. IlpaBuno JleHnma. MHOykTUBHOCTB. fIBicHHE
CAaMOMHJIYKIIMH. DJIEKTPOJBIKYIIAsl CHJIa CAMOMHIYKLIMUA. DHEPIrusi MarHUTHOTO TOJIS KaTyIIKU C
TOKOM. DJIEKTPOMAarHUTHOE 10JIe

[IpakTyeckue 3aHATHS

[IpakTuyeckas pabora: TexHWYecKne YCTPOWCTBA W MPAKTHUYECKOE NPUMEHEHHUE: MOCTOSHHBIC
MAarHUTBI, JIEKTPOMAarHUThI, JIEKTPOIBUIATENb, YCKOPUTEIN dJIEMEHTAPHBIX YACTHL, MHAYKIIMOHHAS
[e4Yb

JlabopaTopHble 3aHATUSA

JlaGopaTopHnast pabota 12. MccnenoBanue AEMCTBUS MOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.
JlabopaTopHnast pabota 13. M3yuenue siBIIeHHsI JIEKTPOMArHUTHOW WHTYKITHSI

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJepxkaHue (CoAep:KaHue MPUKJIATHOTO MOTYJIs)

[ Ipaxmuueckue 3ansamus

I1. p. No 7 «Pacuem nomepu MowHOCmMuU 8 npo600ax»

[1.p. Ne 8 «Pacuem suepeuu, 3ampaqiusaemor Ha C8aAPKy»

I1. p. No 9 «Pacuem mowHoCmu c8apouHo20 mpancghopmamopay

1. p. Ne 10 «Pacuem obwezco conpomueienus uyenu npu NAaApaiieibHOM COEOUHEHUU CEAPOUHDLX|
mpancgopmamoposy

Pasznen 6. CBeToBbIC IBJCHUSA

10

Tema 6.1

CBeTOBELIE SIBJICHHS

CBETOBOM CHEKTP.

CBeT U ero BOCIPUSITUE ITa30M.

MeTo 16l KOHTPOJISI CBAPHBIX IIBOB.

Du3nyecKue OCHOBBI METOJIOB KOHTPOJIS: BHEUTHUIM OCMOTp, paAraliMoHHast 1e(heKTOCKOMus,
MarHUTHBIN KOHTPOJIb, YIBTPa3BYKOBas JePEKTOCKOMHS, KaMUJUIIpHas 1e(heKTOCKOMuUs, KOHTPOJIb
CBapHBIX IIBOB Ha MPOHUIIAEMOCTb, TPOYHE METO/IbI (ITPOBEPKA C UCTIOIH30BAHINEM BUXPEBBIX TOKOB
W T.I1.)

IIpodeccnoHaTIbHO OPHEHTHPOBAHHOE COAePKaHME (CoMepKaHUe PUKJIATHOTO MOTYJIs)

o

IIpaxmuyeckue 3aHamus

I1. p. Ne 13 «Onpedenenue yacmomul pabomul 2eHepamopa 01 NPUMEHeHUs. YIbmpa38yK08020
UCCe008aHUs 6HYMPEHHUX 0edeKmo8 6 ceapkey

I1. p. Ne 14 «Onpedenenue ckopocmu 31eKmMpoHO8 npu 21eKMpPOHHO-TIYYe80U C8apKe

Pa3znen 7.Ko1e0anusa u BOJIHBI

28

Tema

\Coz(epmaﬂne yueOHOro MaTepuaJa

OKO1
OKO02
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7/.1Mexaundeckue u
DIIEKTPOMArHUTHBIS
KoJIe0anus

KonebarenpHas cucrema. CBoOOAHBIE MexaHW4Yeckwe KosieOaHus. ['apmMoHmveckue KoJjaeOaHwMs.
[leprion, dwacroTa, ammuTyaa u ¢asza konebanuid. [IpyXKWHHBIH MasSTHUK. MareMaTH4YeCKHid
MasTHUK. YpaBHEHHE T'apMOHHUYECKUX KoJjiebanui. lIpeBpalieHue sHEpruu Mpu TrapMOHHUYECKHX
konebanusax. KomebarenbHblii KOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJIEOaHHS B HICATHHOM
KoJ1e0aTeIbHOM KOHTYpE. AHAJIOTHSI MEXTy MEXaHHYECKHMH H 3JICKTPOMArHUTHBIMU KOJICOaQHHSIMU.
@®opmyna Tomcona. 3akoH COXpaHEHHS DSHEPIMM B HJCATHHOM KOJEOATeIIbHOM KOHTYpE.
[IpencraBieHue o 3aTyxarouux KojeOaHusX. BriHyXeHHbIE MexaHUuecKue KosneOaHus. PesoHaHc.
BoIHyKIeHHbIE AJIEKTpOMarHuTHele KoseOaHus. [lepemenHsblil Tok. CHHYCOMAAIBHBIN TEPEMEHHbII
TOK. MOIIHOCTh MEPEMEHHOr0 TOKa. AMIUIMUTYIHOE M JACWCTBYIOIIEE 3HAUEHHME CUJIbI TOKA H
HanpspkeHus. Tpancdopmarop. [IpousBonacTBo, nepenada U NOTPeOICHUE DIEKTPUUECKON IHEPIHH.
JKOJIOTUYECKHE PHUCKU MNP IMPOU3BOJCTBE 3JIEKTpUUecKON sHepruu. KynbTypa HCHOIB30BaHUS
PIIEKTPOIHEPIHH B MOBCEAHEBHOM KU3HU

[IpakTueckue 3aHATHS

[IpakTuueckas pabota: TexHHUeckwe YCTpOWCTBA M TMPAKTHUUECKOE MPUMEHEHUE: AICKTPUUCCKHH]
3BOHOK, T€HEpaTOp MNEPEMEHHOTO TOKA, JINHUH JJIEKTpoIepeaayd

JlabopaTopHble 3aHATHSA

JlaGopaTopnas pabota 14. VMccrnenoBanue 3aBUCUMOCTH TEPHUOIAa MAJIbIX KOJEOaHHH Tpy3a HA HUTH]
OT JUIMHBI HUTU U Macchl Tpy3a.

JlaGopaTopnass pabora 15. HccnemoBaHue mepeMEHHOTO TOKa B IIENMH W3 IOCJIEIOBATEIHHO
COEJIMHEHHBIX KOHJIEHCATOPa, KaTYIIKH U PE3UCTOpa

Tema 7.2
MexaHndecKnue u
PIIEKTPOMAarHUTHBIC
BOJIHEI

Conep:xaHue y4eOHOIro MmaTepuaJia:

MexaHu4yecKue BOJHBI, YCiIoBUs pacnpoctpanenus. [lepuoa. CkopocTh pacnpocTpaHeHUs W JUIMHA
BoJHbI. [lonepeunsie U MpoaosibHBIE BoJIHBL. MHTepdepenuns u audpakuus MEeXaHHUYECKUX BOJIH.
3Byk. CkopocThb 3ByKa. ' poMKoCTh 3ByKa. BricoTa ToHa. TemOp 3Byka. DIEeKTpOMArHUTHBIC BOJIHBI.
YcinoBusl M3NMydeHHs] SJCKTPOMAarHUTHBIX BOJIH. B3aummHuas opueHtauus BektopoB E, B, v B
DIIEKTpOMArHuTHOM BojHE. CBOMCTBAa AJIGKTPOMArHUTHBIX BOJIH: OTPaKEHHUE, MPEJIOMIICHHE,
nossipusanus, audpaxkuus, wuHrepdeperuus. CKOpoOCTb dNeKTpoMarHuTHeiX BonH. [llkana
DIIEKTPOMArHUTHBIX BONH. [IprMeHeHue 37eKTPOMarHUTHBIX BOJIH B TeXHUKE U ObITy. [IpuHIUTIBI
paaroCBs3U U TeNeBUACHUA. Pagronokanns. DI€KTpOMarHUTHOE 3arpsi3HEHUE OKPY)KAIOIEN CpeJibl

HpaKTI/IquKI/Ie 3aHATUA

HpaKTI/I‘{eCKaH pa60Ta: Texauueckue YCTpOﬁCTBa U TMPAKTHUYCECKOEC TPHUMCHCHUC. MY3bIKAJIbHLIC
MHCTPYMCHTBI, YJIIBTPAa3BYKOBAsA AUAIHOCTHKA B TCXHHUKEC W MCIUIHUHC, panap, paI[I/IOHpI/IéMHI/IK,

TEJIEeBU30p, aHTeHHA, TenedoH, CBY-neunb

OKO04
OKO05
OKO07
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Tema 7.3
Onruka

['eomerpuueckass ontuka. [IpsAMoiiMHETHOE paclpoOCTpaHEHHE CBETa B OJHOPOAHOW cpexne. Jlyu
cBera. Toueunnld MCTOYHMK cBeTa. OTpakeHUEe CcBeTa. 3aKOHbI OoTpakeHusi cBera. [loctpoenue
M300paXeHUH B TUIOCKOM 3epkaie. [IperoMieHue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN
rmokasarenb npenomseHus. [lomHoe BHyTpeHHee oTpaxkenue. IIpenenbHbIi  yroa MOJHOTO
BHYTpEeHHETO oTpakeHus. Jucnepcus csera. CinoxxHblil coctaB Oenoro cera. L[Ber. Cobuparomme u
pacceuBatomye JUH3bl. ToHKas auH3a. POKYCHOE PACCTOSHHME M ONTUYECKAash CUJIa TOHKOW JIMH3BI.
[TocTpoenne M300pakeHU B COOMPAIOIIMX M PACCEMBAIOIIUX JMH3aX. DopMysia TOHKON JUH3HI.
YBenuueHue, gaBaemMoe JMH30#. [lpenenbl mMpUMEHMMOCTH T€OMETPUYECKON ONTHKHA. BomHoBas
ontuka. uTepdepenius csera. KorepeHTHbIE UCTOUYHUKU. Y CIOBHUS HAaONIOEHUS MAaKCUMyMOB U
MUHAMYMOB B WHTEPPEPEHIIMOHHONH KapTHHE OT JBYX CHH(A3HBIX KOTCPEHTHBIX HCTOYHHUKOB.
Jludpakuust cBera. [[udpakunonHas pemrerka. YCaoBUE HAOMIOACHUS TJIaBHBIX MAaKCUMYMOB TIPH
MaJeHM MOHOXPOMAaTHYECKOT0 cBeTa Ha MU pakmoHHyo pemeTky. [lonspusanus cBera

[IpakTueckue 3aHATHS

[IpakTrueckue pabOTHI:

HaGnronenue aucnepcun cBeTa.

TexHu4yecKkre yCTpOMCTBa M MIPAKTHUECKOE TPUMEHEHHUE: 0YKH, JIyIa, oToanmnapar, mpoeKIIMOHHBIN
arnmapat, MHKpPOCKOI, TEJIECKOI, BOJOKOHHAs ONTHKA, IU(PAKIMOHHAS PEIIETKa, ITOJISIPOH/I,
TEJIECKOII

JlabopaTopHble 3aHATHSA

JlaGopaTopHas padora 16. OnpeneneHuenoKka3aTeasanpeIoOMICHHICTEKIIA.
JlaGopaTopnas pabdota 17. MccrnenoBanne cBOWCTB M300pakKeHUH B JIMH3AX.
JlaGopaTopHas pabora 18. Habmonenue qucnepcun cBeTa

Pasgen 8.0cHOBBI crie

IIHaJIbHOﬁ TCOPUH OTHOCUTECJIBHOCTH

o

Tema 8.1

(OCHOBEI CIIeIIUAJIbHOM
TeOpUHr
OTHOCHUTEIBHOCTH

Conepxxanue y4eOHOro Marepuaia:

FpaHI/IL{LI IIPpUMCHUMOCTHU KJIacCHYecKOi MCXAaHHKHU. HOCTYHaTLI crnernuaabHOM TCOPpUHU
OTHOCUTCIIbHOCTU: MHBAPUAHTHOCTb MOAYJIA CKOPOCTH CBCTA B BAKYYMC, IIPUHIUII OTHOCUTCIILHOCTU
OiiHImTeiHA. OTHOCHTEIBHOCTD OJHOBPEMCHHOCTHU. 3aMC,Z[J'IeHI/Ie BpEMCHU MU COKpPaAIlICHHUC IJIHMHBI.
3Hepr1/m U HMITYJIbC peHHTHBHCTCKOﬁ YacCTUIbI. CBsi3b MacChl C 3Hepl"I/IeI71 H HMITYJIbCOM
peHHTHBHCTCKOﬁ YaCTHUIbI. SHCPFI/IH IIOKO

OKO1
OKO02
OK04
OKO05

Pasznen 9. KBanroBas

(pusuka

17

Tema 9.1
JIJIEMEHTHI
KBAHTOBOMOIITUKHA

Conep:xaHue y4eOHOT0 MaTepHaJa:

@®otonbl. Popmyna [Tnanka cBs3M 3HEpPruu GOTOHA C €ro YaCTOTOW. DHEprust ¥ UMIYNIbC (POTOHA.
OtkpeiTe U wucciaenoBanue ¢orodddexra. Ombitel A.I. CroneroBa. 3akoHsl ¢orodrddekra.

YpaBuenue OiHmTeiHa s porosddexra. "Kpachas rpanuna" dorosddekra. JlaBieHue cpeta.

OK 01
OK 02
OK 04
OK 05
OK 07
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Omneitel I1.H. JlebeneBa. Xumudeckoe aeiicTBue cBeTa. TeXHUYECKHE YCTPOUCTBA M MPAKTUYCCKOE
npuMeHeHne: (OoTOdIEMEHT, OTOJATYHK, COJIHEUHAs OaTapesi, CBETOIHOT

Tema 9.2

Conep:kaHue y4e0HOr0 MaTepHuaJa:

CrtpoeHue aToMa

Monens atoma Tomcona. OmeiTel Pesepdopaa no paccestauro -vactuil. [Inanerapaast MoJienb atoma.
[Toctymarel Bopa. M3nydenune w moromenne (OTOHOB IMPH IMEPEXOAE aToMa C OJHOTO YPOBHS
SPHEpruu Ha Apyro. Buasl crnexktpoB. CHeKTp YpOBHEW 3HEpPrMM aToMa BoJOpoja. BoiHoBble
cBoiictBa uactul. Bomnusl nae bpoiina. KopnyckymnsipHo-BonHOBOM 1yanu3Mm. CHOHTaHHOE H
BBIHYXICHHOE H3inydeHue. [{udpakius 31eKTpoOHOB B KpUCTaJlIaX. Y CTPONCTBO M MPUHIUI PabOTHI
nmazepa. TexHuueckue YCTpPONMCTBA W MpPaKTHUECKOE MPUMEHEHME: CIIEKTpalbHBIA aHAJIN3
(ciekTpockom), Jlazep, KBAHTOBBIA KOMITBIOTED

JlabopaTopHbIe 3aHATUSA

JlaGopaTopnast padota 19. Habmroienne muHEeHYaTOro CrieKTpa

Tema 9.3

Conep:xaHue y4eOHOro Mmarepuaja

ATOMHOE SIApO

OKCIEPUMEHTHI, IOKA3BIBAIOIINE CIIOKHOCTH CTPOCHUS siapa. OTKPhITHE PAAMOAKTUBHOCTH. OTBITH]
Pesepdopna mo ompeneneHuo cocTaBa pagoaKTHBHOTO u3iydeHus. CBolicTBa anbda-, Oera-,
raMma-u3iydeHus. BiMsHue paJuoaKTHUBHOCTH Ha >KUBbIe OpraHu3mbl. OTKpBITHE MNpPOTOHA U
HeliTpoHa. Hyknonnas monens siapa ['eiizenbepra-lBanenko. 3apsn siapa. MaccoBoe 4ucio siapa.
M3oTombl. Anbda-pacran. DIeKTpOHHBIN M MO3UTPOHHBIN Oera-pacnaz. ['amMma-uzimydenune. 3aKoH
PaAMOaKTUBHOIO pacraja. DHEPrus CBsI3U HYKJIOHOB B snpe. AnepHbie cuibl. JlegekT mMacchl sipa.
Anepubie peakuun. Jlenenue u cuntes saep. AnepHeiit peakrop. Tepmosaepnsiii cuaTes. [IpodaemMbr
1 TEepCHEKTUBBI  SJCPHON HSHEPreTHUKU. OKOJOTMYECKHE AaCMHeKThl SACPHOM  DHEPreTHUKH.
OneMeHTapHble 4YacTUlbl. OTKpbITUE MO3UTPOHA. MeToapl HAOMIOAEHUS U PETUCTpaLUU
piieMeHTapHbIX yacThll. DyHIaMeHTalIbHbIE B3auMoIeiCcTBUA. ENMHCTBO pu3nuecKkoil KapTHHBI MUPa

HpaKTI/I‘IeCKI/Ie 3aHATUA

[IpakTuyeckue paboThI:

MccnenoBanue TPEKOB YacTHIL (ITO TOTOBBIM (oTorpadusam).

TexHuueckre ycTpOHMCTBA W MPAKTUYECKOE MPHUMEHEHHE: (OTOIIEMEHT, (POTOJNATUMK, COTHEUHASI
Oatapesi, CBETOAMO/I, CIIEKTPOCKOII, ja3ep, KBAaHTOBBIH KOMIIBIOTED, AO3UMETP, kamepa BuibcoHa,
sIIepHBINA peakTop, aToMHast 6oMba

Pa3zgen 10. DiaeMeHTHI

ACTPOHOMHUM M ACTPOPU3UKH

11

Tema 10.1

Conepxxanue y4eOHOro Marepuasa

DJIEMEHTHI
ACTPOHOMMHU U
acTpoPU3UKI

OTallbl Pa3sBUTHA aCTPOHOMUH. HpI/IKJ'IaIlHOC 1 MHPOBO33PCHUYCCKOC 3HAUYCHUC aACTPOHOMMUHU. Bug,
3BC3IHOT'O HeOa. C03BCBIII/I}I, APKUC 3BC3/bI, INIAHCTBI, X BUAUMOC JIBUKCHHC. CoaneyHas cucrema.
IImaneTsl 3eMHOM I'pynIibl. IInanerel-rurantel. Manbsie Tema COJIHEYHOM CHCTEMBI. COJ'IHI_IC,

OKO1
OKO02
OKO03
OKO05
OKO07

22




doTocthepa u atmocdepa. ConHeuHast akTUBHOCTh. MicTounuk 3ueprun CoJiHIIA U 3BE3]1. 3BE3/IbI, UX
OCHOBHBIC XapaKTepUCTUKHU. J[marpamma '"CHEKTpaJbHBIA KJIACC - CBETUMOCTH". 3BE€3/bl TJIaBHOM
[10CJIE0BATEILHOCTU. 3aBUCUMOCTb "'Macca - CBETUMOCTB" JUIs 3B€3/1 IVIaBHOM MOCIIE10BATEIILHOCTH.
Buyrtpennee crpoeHue 3Be3l. COBpEMEHHbIE IPEJICTABICHUS O IPOUCXOXKIEHUH U SBOJIIOLMH
ConHua u 3Be31. JTanbl )kM3HU 3Be31. Mueunsblil [yt - Hama [Manaktuka. CnimpanbHasi CTpYKTYpa
["anakTuky, pacrpeneneHue 3e3f, raza u neliu. [lonoxenue u aBmxenue CosHua B ['anmakTuke.
Tunsl ramaktuk. [lnockas u cepuueckas moacucrems! ['anakTuku PaguoranakThKu U KBa3apsbl.
UepHble AbIpbl B siapax ranaktuk. Beenennas. Pacmnpenue Beenennoit. 3akon Xa60mna. Paz6eranue
ranaktuk. Teopust bonbmioro B3psiBa. PennkroBoe nsnyuenue. MacmraOHas cTpykTrypa Beenennoi.
Mertaranaktuka. Hepernenasie npo6ieMbl aCTPOHOMHH

JlabopaTopHble 3aHATUSA 2
JlaGopaTopuast pab6ota 20. HalmrogeHuss HEBOOPYKEHHBIM TJIa30M C  HCIOJIb30BaHUEM|
KOMIIBFOTCPHBIX HpI/IJ'IO)KeHI/II\/'I AT OIIPCACIICHHUA TTOJIOKCHUA HeOeCHBIX 00BEKTOB HA KOHKPETHYIO
naTy: OCHOBHBIC c0o3Be31ust CEBEPHOTO MOIYIIAPHUS U IPKUE 3BE3]IbI
Tema 10.2 CBapka B KocMoOcCe. 2
DJIEMEHTHI
AcTPO(hH3UKH.
TpodeccHOHATLHO OPHEHTHPOBAHHOE COlePKaHue (Colep:KaHue MPUKJIATHOro Moxyas) 0% 24 OK TIK*
/IudppepeHiupoBaHHbIN 3a4eT 2
IpomexxyTounas aTrecTamus (IK3aMeH) 6
Bcero: 180




3. YcJoBus peajn3ainui NporpaMMsbl 0011€00pa3oBaTebHOM THCIUIINHBI

3.1. TpeboBanuss K MHHHUMAJLHOMY MAaTEPHAIbHO-TEXHUYECKOMY
o0ecre4YeHn 10

B coorBerctBun ¢ tpeboBanusimu DPI'OC COO k wmaTepuansbHO-
TEXHUYECKOMY OO0eCleueHn0 y4eOHOro rporecca 0a30BBIi ypOBEHb Kypca
bU3UKHM Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus JOJKEH U3y4aThCs B YCIOBUSIX
KaOuHeTa (U3WKM WIM B YCIOBUSAX HWHTETPUPOBAHHOTO KaOWHETa MPEIAMETOB
€CTEeCTBEHHO-HAYyYHOTo IMkia. B kabuHeTe Gu3MKHU JOKHO OBITH HEOOXOAUMOE
nabopaTopHOe OOOpPYJOBaHUE IS BBIMOJHCHHUS YKa3aHHBIX B TPOrpaMMme II0
¢u3MKe  TPAaKTHYECKUX  pabOT W JICMOHCTpAIlMOHHOE  O0OpyAOBaHHME.
JleMoHCTpaInmoHHoe 00opyaoBaHue (HOPMHUPYETCS B COOTBETCTBUH C MPUHITUTIOM
MUHUMAJIbHOW JOCTATOYHOCTH W OOECIICUMBACT ITOCTAHOBKY TEPCUMCICHHBIX B
nporpaMme 1o (PU3MKe KIFOYCBBIX JEMOHCTPAIMNA JIJIT UCCICAOBAHHS M3y94aeMbIX
SABJIGHUA ¥ TIPOLIECCOB, SMIUPUYECKUX U (YHIAMEHTAIbHBIX 3aKOHOB, UX
TEXHUYECKUX NpuMeHeHui. JlabopaTopHoe obopynoBaHue AJid J1aOOPATOPHBIX U
NpaKTHYECKUX paboT QopMupyercs B BHAE TEMATHYECKUX KOMIUIEKTOB H
obecrieunBaeTcs
B pacuéTe OJJHOTO KOMIUIEKTa Ha JBYX OOydYarommxcs. TeMaTH4ecKue KOMIUICKTHI
71a00paToOpHOTO OO0OPYIOBAaHMUS JOJDKHBI OBITh TIOCTPOEHBI HAa KOMIUICKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IMGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTETBHBIX CUCTEM B BUJIE ITU(DPOBBIX TaOOpaTOPHUH.
O6opynoBaHue yuyeOHOTO KaOMHETa!
- MOCAJI0YHBIE MECTA M0 KOJIMYECTBY 00yJarONInuXcs;
- pabouee MEeCTO MpenoaBaTes;
- KOMIUIEKT Y4€OHO-HArJISIHbIX OCOOUI;
- KOMIUIEKT 3JIEKTPOHHBIX BUACOMATEPUATIOB;
- 3Q/TaHMSI IS IPOBEPOYHBIX padoT;
- MPOE€CCUOHATTEHO OPUEHTUPOBAHHBIC 33 TaHMS;
- MaTepuabl YK3aMeHa.

TexHuueckue cpesicTBa OOyUeHUS:
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- IEPCOHAJIbHBIN KOMIIBIOTEP C JIULIEH3MOHHBIM MPOrPAMMHBIM 00€CTIEUEHUEM;

- IPOEKTOP € IKPAHOM.

- 3anbl  (OMONMOTEKa, 4YWTAIbHBIA 3all C BBIXOAOM B HMH(POPMALUOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh MIHTepHeT).

[IpumepHblii  mepeyeHb  JEMOHCTPALMOHHOTO U JaOOpaTOpPHOro

000py10BaHMUS:
1. Hudposas nadopaTopus o Gpu3MKe AJis NMpenoiaBares,
2 Hudposas nadbopatopus no Gusuke s 00yqaronierocs;
3 Bechl TexHrueckne ¢ pa3HOBECAMU;
4. KomrmutekT 11t 1abopaTopHOTO MPaKTHKYMa IO OMTHKE;
) KomrutekT 11t 1abopaTopHOTO MPAaKTHKyMa 110 MEXaHUKE;

6. Kommnekr mis nabopaTOpHOrO MpakTHUKyMa IO MOJEKYJISIPHOU

(1)1/131/11(6 U TCPMOANHAMUKE

7. KommutekT anst mabopaTopHOTrO MpakTUKymMa MO 3JIEKTPUYECTBY (C
TreHEPaTOpPOM);
8. KoMmrutekT myis u3ydeHHs BO30OHOBISEMBIX HCTOYHUKOB SHEPTUU

(comHe4HOM, BETPOBOM HJHEPruM, OMO-, MEXaHUUYECKOW M TEPMODIEKTPUUECKOMN
SHEPreTUKH);

Q. AmMriiepMeTp 1a00paTOPHBIN;

10. BoupT™meTp 1abOpaTOpPHBIN;

11. Konopumetp ¢ HaOOPOM KaTOPUMETPUIECKUX TET;

12.  Tepmomerp 1ab0OpaTOPHBIN;

13. Kommiekt uisi MW3y4eHHS OCHOB MEXAHWKH, ITHEBMATUKU U
BO300HOBJISIEMBIX UCTOYHUKOB SHEPTHH;

14.  BapomeTp-aHepou;

15. Bsiok nuTaHus peryiupyeMblii;

16. Be06-xamepa Ha TIOJIBI)KHOM IITATHBE;

17. Bugeo xamepa st pabOThl ¢ ONTUHYECKUMH TPUOOpaAMU;

18. T'enepaTop 3BYKOBOI;

19. T'mrpomerp (ICUXpOMETp);
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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.
SBJICHUSM;
46.
47.
48.

['py3 HabOpHBIif;

JlnHaMoMeTp 1eMOHCTPAllMOHHBIN;

KomrekT nocyapl AEMOHCTPALIMOHHOM C MPUHAJICKHOCTIIMU;
ManomeTp KUIKOCTHON JEMOHCTPALMOHHBIM;

MeTtp 1eMOHCTPAMOHHBIN;

Mukpockon AEMOHCTPALIMOHHBIN;

Hacoc BakyymubIil KoMOBCKOTO;

CTOJHUK NOABEMHBIN;

[TaTuB 1EMOHCTPALIMOHHBIN (PU3UYECKHUIA;

DIIEKTPOIINTKA;

HaGop neMoHCTpaliMOHHBIN 110 MEXaHUYECKUM SIBJICHUSM;
HaGop nemMoHCTpaliMoHHBIN 110 JUHAMHKE BPAIIaTeIbHOTO JIBUKCHUS,
HaGop nemMoHCTpaliOHHBIN M0 MEXaHUYECKUM KOJICOAHUSIM;
HaGop nemMoHCTpalioOHHBIN BOJIHOBBIX SIBJIICHH;

Benepko Apxnmena;

MasTtauk MakcBeda;

Ha6op ten paBHOro o06bema;

HaGop ten paBHOI MacchI;

[Tpubop s neMoHcTpalu aTMocQepHOTo JaBICHNUS;
[Ipu3ma, HAKJIOHSIOMIASCA C OTBECOM;

Poryar neMoHCTpalMOHHbIM;

Cocyasl coobmraronuecs;

CrakaH OTJIMBHOW IEMOHCTPALIMOHHBIN;

Tpy6Oxa HeroToHa;

[Tap ITackans;

HaGop memMoHCTpanmoHHBIA IO MOJICKYJSIPHON (PU3WKE W TETUIOBBIM

Habop nemMoHCTpaIiMOHHBIN M0 Ta30BBIM 3aKOHAM;
Ha6op xanunisipos;

TpyOka 111 1eMOHCTpAIlMM KOHBEKITUU B )KUIKOCTH;
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49.
50.
o1,
52,
53.
54,
55.

[{unuHAPBI CBUHIIOBBIE CO CTPYTOM;
[Tap ¢ xkonbLIOM;

BBICOKOBOIBTHBIN UCTOYHHUK;
I'enepatop Ban-ge-I'paada;
Jlo3umerp;

KaMepToHbBI Ha pE€30HAHCHBIX SUIUKAX;

Kommiexkt mnpubGopoB u MNpUHAICKHOCTEH Uil JE€MOHCTpaIuu

CBOMCTB QJICKTPOMArdHUTHBIX BOJIH;

56. Komruiekt mpuOOpoB 1jisi HW3ydEHUs TNPUHIMIIOB PAJd0 TNpUEMa U
paauonepenaun;

57.  Kowmmiekt npoBoioB;

58.  Maruut n1yroodpasHblii;

59.  MarsuTt noj0coBOW J€MOHCTPALIMOHHBIH;

60. Mamwuna snexTpodopHasi;

61. MasTHUK JIEKTPOCTATHIECCKUN;

62. HabGop 1o u3y4eHn0 MarHuTHOTO OIS 3eMIIH;

63. HabOop nemoHCTpalMOHHBIN 110 MATHUTHOMY TIOJIIO KOJIBLIEBBIX TOKOB;

64. HabGop neMOHCTpaIMOHHBIN 1O MOJYIPOBOIHUKAM;

65. HabGop neMoHCTpaIlMOHHBIN 10 TOCTOSTHHOMY TOKY;

66. HabGop neMoOHCTpaIMOHHBIN O JIEKTPUIECKOMY TOKY B BaKyyMe;

67. Habop neMOHCTpaAIMOHHBIN M0 JIEKTPOANHAMUKE;

68. HaGop mis neMoHCTpaIii MarHUTHBIX TI0JICH;

69. Habop mist neMoHCTpamuu SIEKTPUIESCKUX TTOJIEH;

70. Tpancopmarop y4eOHBIN;

71. Tlanouka CTEKJISHHAS,

72. Tlamouka >00HMTOBAS;

73. Ilpubop Jlenma;

74.  Crpenkud MarHMTHBIC HA IITATUBAX;

75.  CynTaH 3JIeKTpOCTaTHYECKUN;

76.  lllTaTUBBI M30TUPYIOIINE;
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/7. DaeKTpoMarHuT pa300pHbIN;

/8. Habop neMOHCTpallMOHHBIN 110 TEOMETPUUECKOMN OINTHUKE;

79. Habop neMoHCTpalMOHHBIN 110 BOJIHOBOM ONTHKE;

80. Cnektpockomn IBYXTPYOHBIN;

81. Halop cnekTpanbHbIX TPYOOK C HCTOUHUKOM MHUTAHUS;

82.  YcranoBka miis uzydeHus pororpdexra;

83. HaGop nemoHcTpaunoHHbIH o noctosHHou [Inanke;

84. KoMIuleKT HarJsHBIX TOCOOUH ISt MOCTOSTHHOTO UCIIOJIb30BaHUS;
85.  Kommiekt nopTtperoB /it opopmiieHus] KaOuHeTa;

86. KommieKT 1eMOHCTPAIIMOHHBIX Y4eOHbIX TaOIuUIL.

[lpumepHBIi  TepeYeHbh  JAEMOHCTPAlMOHHOTO M J1abopaToOpHOTO

000pyAOBaHUS HOCUT PEKOMEHIATEIbHBIN XapaKTep.

[Ipy HamUYuu HEOOXOIUMOTO OOOpPYAOBAHHUS 3aHATHS 10 (QHU3MKE

B HEKOTOPBIX CIIy4asX MOTYT MPOBOJHUTHCS B UMEIONINXCS B 00pa3oBaTeIbHON
OpTaHM3AIMHA MACTEPCKHUX WIH Jab0paTOpHUsX.

3.2 UndopmanuonHoe odecnevyeHne 00ydeHusi

JUis  peanm3anii  TPOTpaMMbl  JTUCHUIUIMHBI  OuMOmuoTeuHsld  QoOHT
o0pa3oBaTeIbHON OpraHU3alliy JOJDKCH HMETh IeYaTHBIC W/WJIM DIICKTPOHHEIC
y4eOHUKH M pa3paboTaHHBIE B KOMIUICKTE C HHUMH Yy4eOHBbIE MocoOus (mpu
HAJIMYIWH), JOMYIICHHBIE K HCIIOJIb30BAHUIO TIPH PeaTn3alnu 00pa30BaTeIbHBIX
MpOrpaMM CpelHero mpodecCHOHANIBHOTO 00pa30BaHUs, pealn3yeMbIXx Ha Oasze
OCHOBHOT'O 00IIEro 06pa3oBanHus 2,

[Ipu peanuzanuu MPOTpaMMbl TUCHUIUIMHBI BO3MOXKHO HCITOJIH30BAHUE
AIIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, JOMYIICHHBIX K HCIOIB30BAHUIO MPHU

peanusanuy 00pa3oBaTeNIbHBIX IPOrPaMM CPEHEro 00Lero oopasopanus s,

TIpuxas MunucrepcTsa npocselieHus Poccuiickoit ®enepamuu o 5 HosOps 2024 1. N 769 «O6 yrBepskaeHUU
¢denepanbHOro rmepeyHs  y4eOHHWKOB, JONYIICHHBIX K HCIIOJIB30BAHHIO MPH  PEATU3ALUH  HMEIOIINX
TOCYIapCTBEHHYIO aKKpEINTALMIO 00pa30oBaTebHBIX IPOrpaMM HadaIbHOTO OOIIEro, OCHOBHOT'O OOIIET0, CPETHETO
o01mero o0pa3oBaHUsl OPTaHM3ALMSIMH, OCYIIECTBIIOIMIMNME 0O0pa30BATENBHYIO JEATENFHOCTh, W YCTAHOBICHUH
TIPE/ICIFHOTO CPOKA MCIIONb30BAHMS HCKIIOYEHHBIX yYEOHWKOB M pa3padOTaHHBIX B KOMIUIEKTE C HUMHU y4EOHBIX
rocobuit» (B akTyansHOH penakunm). CcblUTka Ha yKa3aHHBIA NpHKa3 aktyanbHa Ha 20.02.2025 1.

13 Mpukas MunucrepcTsa mpocemenusi Poccuiickoit @eneparmu ot 18 urons 2024 r. N 499 "O6 yTBepkaeHun
(eneparbHOrO TepeyHs HICKTPOHHBIX OOPa30BaTENBHBIX PECYpCOB, MOMYIIEHHBIX K HCIIOJIb30BAHUIO TIPH
peanu3aniy HMMEIONIMX TOCYAapCTBEHHYIO AKKpEIUTAIMI0 00pa3oBaTeNbHBIX MpOrpaMM HadaabHOTO OOIIero,
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4. KOHTPOJIb U OLIEHKA Pe3yJIbTATOB OCBOEHMS THCIIUILIHHBI
Kontpoib u omeHka pe3yiabTaTOB OCBOEHHUS 0011€00pa3oBaTebHON
JAUCIMILTNHBI PACKPBIBAIOTCA Yepe3 MUCIUILTHHAPHBIE pe3yIbTaThl, HApaBiIcHHbIC

Ha ¢opMHpoBaHUE OOLMX U TPO(ECCHOHATBHBIX KOMIIETEHLUMH MO pasjaenam

Y TeMaM COJIep>KaHUs y4eOHOro MaTepuaa.

Koau HauMeHoOBaHHe Paznen/Tema THIOLEHOYHBIX
¢dopmMupyeMbIXKOMIIETEH U MepOonpUATHI
OK 01. Bsibupate cnoco6sl Pazmen 2. Temsr 2.1.,2.2., 2.3.
permeHus 3ajga4 Paznen 3.Temsr 3.1.,3.2.,3.3.

npodeCcCHOHANTBHOU JEATENHHOCTH
IMPUMCHUTCIIEHO K Pa3INIHbIM|

Pasznen 4.Tems1 4.1.,4.2., 4.3

Paszgen 5. Temnr 5.1.,5.2., 5.3.

KOHTCKCTaM Paznen 6.Tema 6.1

Paznen 7. Temsr 7.1, 7.2, 7.3

Pa3zgen 8 Tema 8.1

Io/ct YcTHEI onpoc;
OK 02. Hcnone3oBate Paszmen 2.Temsr 2.1.,2.2., 2.3. dpoHTaNBHBIN OITPOC;
COBPEMEHHBIE cpeacrBa Ioucka, Pasgen 3.Temsr 3.1.,3.2.,3.3. KonTposbHas padora;
aHATH3A M WHTEpNIpeTaumH Pasgen 4.Temsi 4.1.4.2., 4.3 S —
uH(opMaIIH Pasnen 5. Temst 5.1.,5.2., 5.3, 33 BIIOIHEHAEM
M MHQOPMALMOHHBIC TEXHONOTHA pysner 6 Tema 6.1 1a60paTOpHHIX PaboT:;
1St BBINOJIHEHHS 3a/1a4

npodeccuoHaIbHOM 1eATeNbHOCTH

Pazgen 7. Temw1 7.1, 7.2, 7.3
Pazgen 8 Tema 8.1
ITo/c

MPaKTUYECKUE PadOTHI
(peurenue
Ka4eCTBEHHBIX

OK 03. [TnanupoBats| Paznen 1.Tema 1.1 )
1 PACUCTHBIX 3aJ1a4);

u peasm3oBbiBaTh  cobOctBeHHoe Pazmen 3.Tewmsr 3.1.,3.2.,3.3.

npodeccnonanbHoe Pasgen 4. Tembi 4.1.,4.2., 4.3 TCCTHPOBARHC,

141 JIUYHOCTHOE pasBuTHe, Pasnen 8 Tema 8.1 PCLICHNE KEUC-3a/1ad,

MPEAPUHIMATEIBCKYIO Mo/c BBIIIOJIHCHHE

neaTebHOCTE NPAaKTUICCKHUX

B  mpodecCHOoHAIbHOU  cdepe, 3a/laHui

KCIT0JIb30BAaTh 3HaAHMS npodeccrnoHaIbHON

[0 1paBoBOM W  (DUHAHCOBOH HAIPABJICHHOCTH;

rPaMOTHOCTH B pa3IMYHBIX| BBITOTHEHHE 3a(aHMit

PKU3HCHHBIX CUTYaIUsIX HPOMEXYTOUHOI

OK } 04. OddextuBHo| Pasznen 2. Tems 2.1.,2.2., 2.3. B —

B3auMoJIelicTBOBaTL M paboTaTh| Pasmen 3.Temsr 3.1.,3.2.,3.3.

B KOJIICKTUBC U KOMaHIC

Pasgen 4.Tems1 4.1.,4.2., 4.3

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

Pasnen 6 Tema 6.1
Pazgen 7. Temsr 7.1, 7.2, 7.3
ITo/c

OK 05. OcymecTBisiTb YCTHYIO

1 IMUCbMCHHYIO KOMMYHHKAIIUIO HQ|

Paszgen 1.Tema 1.1

Pazgen 2. Temur 2.1.,2.2., 2.3.

OCHOBHOT'O OOIIEro, CpeHero odmero oopa3oBaHus» (B akTyanbHOM pemakiuu). CchUIKa Ha YKa3aHHBIA NpPHKa3

aktyanpHa Ha 20.02.2025 1.

4 TIpogeccronanbHO OpHEHTHPOBAHHOE COZIEPIKAHME (COIEPIKAHKIE TIPHKIIATHOTO MOJYJIs).
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roCyJIapCTBEHHOM SI3BIKE
Poccniickoii denepanuu ¢ y4eToM
0coOeHHOCTEN COLIMAJILHOTO

U KyJIbTYpPHOI'O KOHTEKCTa

Pa3pmen 3.Temsr 3.1.,3.2.,3.3.
Pasnen 4.Tems1 4.1.,4.2., 4.3

Pazgen 5. Temur 5.1.,5.2., 5.3.

Pa3gen 6.Tema 6.1

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

ITo/c

OK 07. CopeiicTBOBaTH
COXPAHCHHUIO OKPY)KAIOIICH CPEJIbl,
PECYPCOCOCPEKEHUIO, TPUMEHSTH
sHaHUS 00 W3MEHEHUU KiImMara,

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

Pazpen 3.Temsr 3.1.,3.2.,3.3.
Pasgen 4.Tems1 4.1.,4.2., 4.3

Paszgen 5. Temnr 5.1.,5.2., 5.3.

MPHHIHATIB! OCPEAIMBOTO) pyyner 7. Tempi 7.1, 7.2
NpOM3BOJICTEA, 3(1)(1)6KT\I’/IBHO Pasnen 8 Tema 8.1
NMelicTBOBaTh B UYpPE3BBIYANHBIX
CUTYaIHsx Io/c

IIK...
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