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1. HACIIOPT PABOYE# ITPOr'PAMMBI YYEBHOM JACIUTIINHBI
OV]1.13 ®U3UKA

1.1. O6aacTh NnpuMeHeHNUs MPOrPaMMBbI

Pabouass mporpamma obmieobpa3oBarenbHol yueOHOW muctmmuimHbl OY /.13 ®dusnka sBISETCS YacThio
MIPOrpaMMBbl TIOATOTOBKH crieiuanuctoB cpemnero 3BeHa (IITICC3) Ha 0a3e OCHOBHOTO OOIIEro OoOpa3oBaHUS H
MpeHa3HauCHA TS M3yueHHsI (PU3UKU B MPOeCCHOHAIBHBIX 00pa3oBaTenbHbIX opranuzamnusax CI10, peanusyromux
00pa3oBaTEeIBHYI0 MPOTPaMMYy CpEIHEro oOIIero oOpa3oBaHUS Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUS TpU
MOJITOTOBKE CIIEIUAIMCTOB CpeqHero 3BeHa mo crneuuaibHocTd  08.02.09 MoHTaxk, Hanmajka M SKCILTyaTalus
AJIEKTPOOOOPYIOBAHUS TPOMBINUICHHBIX M TPa)TaHCKUX 3JIaHWH, pealn3yeMoil Ha 0a3e OCHOBHOTO OOIIEro
00pa3oBaHMI.

1.2. MecTO TUCHUILIUHBI B CTPYKTYpPe OCHOBHOI 00pa3oBaTeIbHOM MPOrpaMMbl:
Pa6ouas nporpamma aucuumunael OY /1. 13 duzuka oTHOCUTCS K 00111600pa30BaTEIbHOMY UKITY U UMEET KOJ
OV]1.13 B coorBercTBHH ¢ yueOHBIM TwiaHoM [ITICC3  crernuansHocTH 08.02.09.

1.3. Heau v nuiiaHupyeMble pe3yJbTAThI OCBOEHMS TMCUMIIIMHbI:

1.3.1. llean u 3apa4m AUCHUTITIHHBI

Cozepkanre TpOrpaMmbl  001Ie00pa30BaTENbHON AUCHUIUIMHE (DH3MKa HAMPaBIeHO Ha JOCTHKCHUE
CIIEIYIOLIMX LieNeit:

— (opMHpOBaHKe UHTEpPECa M CTPEMIICHHSI OOYUAOIINXCS K HAYIHOMY H3YYEHHIO TPUPOJBI, PA3BUTHE HX
UHTEJUIEKTYaJIbHBIX ¥ TBOPYECKUX CIIOCOOHOCTEH;

— pa3sBUTHUEC HpeHCTaBHCHI/Iﬁ O HAYYHOM MECTOEC IMO3HAHUA 1 d)OpMI/IpOBaHI/Ie HUCCIICA0BATCIBCKOIO OTHOIIICHUS
K OKpYXarolluM SIBJICHUSIM

— (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yJabTaTa H3YUCHHs OCHOB CTPOCHHS MAaTepHd H
(hyHIaMEHTaIbHBIX 3aKOHOB (DU3HKU;

— (¢opMupoBaHue yMeHHH OOBSCHITH SIBJICHHUS C HCIOJNB30BaHMEM (DU3MYECKHX 3HAHWUM M HAYYHBIX
JI0Ka3aTeIbCTB;

— (hopMHUpOBaHHE MPEACTaBICHUH O POiM (PU3MKM U PA3BUTUS APYTHX €CTECTBEHHBIX HAYK, TEXHUKH H
TEXHOJIOTHH.

JocTixeHne 3TuX nenell odecrneynBaeTcs peleHneM CIeAyIoIUX 3a4ad B IpoLecce n3ydeHus Kypca QU3HKu
Ha YPOBHE CPEIHEro 00IEero 00pa3oBaHMs:

— IpUOOpETeHUE CUCTEMbl 3HAHUN 00 00ImIMX (PU3UUECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, BKIOUAs
MEXaHHUKY, MOJIEKYJIPHYIO (DU3HKY, JIEKTPOIMHAMUKY, KBAHTOBYIO (DPM3UKY M 3JIEMEHTHI aCTPO(U3HKY;

— (opMHUpOBaHHE YMEHUH NPHUMEHATh TEOPETHUYECKHE 3HAHUS A1 OOBACHEHUS (DU3HUYECKHX SBICHUN B
NPUPOJE U JUIS IPUHATHS IPAKTHYECKUX PEIICHUH B IOBCETHEBHON JKU3HU;

— OCBOGHHE CIOCOOOB pEIIeHUS pPAa3IMYHBIX 3aJad C SBHO 3aaHHOM (U3MYECKOH MOJENbIo, 3a1ad,
MOZPa3yMEBAIOIINX CaMOCTOSTENIBHOE CO3JaHNe (PU3NIECKOM MOJIETIH, COOTBETCTBYIOIIECH YCIOBUSIM 3a1auH;

— TOHMMaHHE (PU3UYECKUX OCHOB U IPHHIMUIIOB JEUCTBUS TEXHUYECKHX YCTPOMCTB M TEXHOJIOTHYECKHX
MPOLIECCOB, UX BIIMSHHS Ha OKPY)KAIOLIYIO Cpely;

— OBJAJICHHE METOAAMH CaMOCTOSTENBHOIO IUIAHWPOBAHUSA W IPOBENEHUS (U3UUSCKUX OSKCIIEPHMEHTOB,
aHaJIN3a U UHTEPIIpETaluu HH(OopMaIHy, OoNpeaeIeH s JOCTOBEPHOCTH MTOTYYSHHOT O Pe3ynbTaTa;

— CO3/IaHUE YCJIOBUM JUIsSl pa3BUTHS YMEHUH IPOEKTHO-UCCIEA0BATENBCKOM, TBOPUECKOMN €A TENBHOCTH.

1.3.2. OcBoenue conep:kanusi y4eOHoi AucuuniInnbl «@u3nka» odecrneunBaeT JOCTHKEHUE
CTYI€HTAMH CJIEAYIOLIMX Pe3yJIbTATOB:

- MpeIMeTHBIX:

- [1.01 ChopmupoBaHHOCTH MPECTABICHUN O POJIA M MECTe (PU3UKH U aCTPOHOMHUH B COBPEMEHHON HAyIHOM
KapTHHE MHUpa, O CHCTEMOOOpa3ylommeil pou (U3NKKM B PAa3BUTUH €CTECTBEHHBIX HayK, TEXHUKH M COBPEMEHHBIX
TEXHOJIOTHH, O BKJIaJe POCCHUIICKUX M 3apyOSKHBIX YUCHBIX-(DH3HKOB B pa3BHTHE HAYKH; IIOHUMaHHE (QU3MUECKON
CYITHOCTH HaOIIONaeMBIX SIBICHHA MHKPOMEpPA, MaKpOMHpa M MeraMupa; IIOHMMaHHE DPOJM acTPOHOMHUH B
NPaKTUYECKOW JEATENFHOCTH YeJOBeKa W JalbHEHIIeM HaydHO-TEXHHYECKOM DPAa3BHTHH, pONM (U3UKH B
(bopMHpOBaHHN KPYro3opa U (pyHKIMOHAJIBHON IPaMOTHOCTH YeJIOBEKa JIsl PELICHUS PAaKTHUSCKUX 3a/1a4;

- I1.02. ChopMupoBaHHOCTE YMEHHN paco3HaBaTh (HU3UIECKUE SBICHUS (TIPOILIECCHI) M OOBSICHATh UX Ha
OCHOBE M3yYCHHBIX 3aKOHOB: PaBHOMEPHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE BIKEHHE, CBOOOIHOE aJeHHE
TeN, IBIKEHHE IO OKPY)KHOCTH, MHEPLHs, B3aMMOJICHCTBUE Tell, KoJeOaTeIbHOEe IBIDKCHHUE, PE30HAHC, BOTHOBOES
nBkeHne; 1 dy3us, OpOoyHOBCKOE IBIDKEHHE, CTPOCHUE KHUIKOCTEH M TBEPIBIX TEl, H3MEHEHHE 00heMa Tel Ipu
HarpeBaHWM (OXJIAKIEHWM), TEIUIOBOE pPAaBHOBECHE, WCIIAapeHWe, KOHICHCAIWs, IUIABICHHE, KPHCTAJIH3AINS,
KHIICHUE, BIIAXKHOCTD BO3/yXa, CBSI3b CPEIHEH KHMHETHIECKON SHEPTHUH TETUIOBOTO ABMKEHHS MOJICKYIT C aOCOIOTHOM
TEMIIEpaTypOH, TTOBHIIICHNE JABJICHUS ra3a MPH ero HarpeBaHUM B 3aKPHITOM COCY[E, CBSI3b MEXIY MapameTpamu
COCTOSIHMS Ta3a B M30IMPOIIECCax; IEKTPU3AIMs Tel, B3aUMO/ICHCTBHE 3apsI0B, HarpeBaHNe MPOBOJHUKA C TOKOM,
B3aMMOJICHICTBHE MAarHUTOB, 3JIEKTPOMArHUTHAS MHAYKIMS, IEWCTBHE MArHUTHOTO TOJISI HA MPOBOJHHUK C TOKOM H
JBIDKYIIUICS 3apsil, SJIEKTPOMAarHUTHBIE KOJIeOaHMs M BOJHBIL, MPSMOIMHEHHOE PaCIpOCTPaHEHNE CBETa, OTPaKEHHE,
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TIpesioMJIeHue, HHTepdepeHtus, TudpaKkuus 1 MoIspu3anys CBeTa, IUCTIepcHst cBeTa; GorodnekTprudeckuii addexT,
CBETOBOE JaBJICHWE, BO3HMKHOBEHHE JIMHEHYAaTOrO CIIEKTpa aToMa BOJOpOJ]a, €CTECTBEHHAs W HCKYCCTBEHHAS
PaZMOaKTUBHOCTE;

- 11.03. BrmageHue OCHOBOIOJATAIONIMMH (U3MYECKHUMHU TOHATHSMUA M BEIWYMHAMH, XapaKTepHU3YIOUIMMHU
¢usmyeckre mpouecchl (CBA3aHHBIMH C MEXaHHUYECKUM JIBIDKCHHEM, B3aMMOJCHCTBHEM TeJl, MEXaHHYECKUMH
KoJieOaHHUSIMH U BOJIHAMH; aTOMHO-MOJIEKYJISIPHBIM CTPOEHHEM BEIECTBA, TEIUIOBBIMHU IIPOIECCAMH; SIEKTPUIECKAM
W MarHUTHBIM TOJSIMH, 3JIEKTPUYECKUM TOKOM, DJIEKTPOMATHUTHBIMU KOJEOAHHMSMH ¥ BOJHAMHM; ONTHYECKHUMHU
SIBICHUSIMY; KBAaHTOBBIMH SIBJICHHSIMH, CTPOCHHEM aroMa W aTOMHOTO spa, PaJnOaKTHBHOCTHIO); BIIaJCHHE
OCHOBOITOJIATAIOIIMMU ~ aCTPOHOMHYECKUMH  TMOHSITHSIMH,  TIO3BOJISIIONIMMH  XapaKTepu30BaTh  IIPOLIECCHI,
IPOUCXOMAIIME Ha 3B€3JaX, B 3BE3NHBIX CHCTEMax, B MEXIalaKTHYeCKOH cpese; OBIKEHHE HEOECHBIX Tell,
IBOJIIOLIUIO 3Be3] U BeeneHHol;

- [1.04. Bnanenne 3aKOHOMEPHOCTSIMHU, 3aKOHAMH U TEOpHSAMH (3aKOH BcemupHoro Tsrorenus, I, I u III
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHHS MEXaHMYEeCKOW DHEPrHH, 3aKOH COXPAaHEHHs WMITYJbCa, IPHHIIMII
CYMNEpro3UIMU CWJI, TPUHIUII PABHONPABHOCTH HWHEPIHUAIBHBIX CHUCTEM OTCYETa; MOJEKYJISIPHO-KHHETHYECKYIO
TEOPHIO CTPOEHHS BELIECTBA, FA30BbIE 3aKOHBI, NEPBbIH 3aKOH TEPMOAUHAMUKY; 3aKOH COXPAHEHUS JIEKTPUUECKOTO
3apsia, 3akoH Kysona, 3akon Oma 1y ydacTka Lemny, 3akoH OMa /Ui IOJTHOM IeKTPUYECcKOH e, 3akoH Koy
- JleHnma, 3aKOH SJEKTPOMAarHUTHOW WHIYKIMM, 3aKOH COXPAaHEHUS OJHEPrMH, 3aKOH NPSMOJIMHEHHOrO
pacnpocTpaHEeHHs CBETa, 3aKOH OTPa)KEHUS CBETa, 3aKOH IPEJIOMJICHUSI CBETA; 3aKOH COXPAHEHHS 3HEPTUM, 3aKOH
COXpPaHEHHs UMITYJIbCA, 3aKOH COXPAHEHHS AIEKTPUUECKOr0 3apsa, 3aKOH COXpaHEHHS MacCOBOI'0 YHCIIA, HOCTYJIAThI
Bbopa, 3aKk0H paJMOaKTUBHOTO paclaja); YBEpPEHHOE MCIIONb30BAHUE 3aKOHOB U 3aKOHOMEPHOCTEH IpH aHalIu3e
(U3NYECKUX SIBIICHUN U MPOIECCOB;

- [1.05. YMeHue yuuThiBaTh TPaHUIIBI IPUMEHEHHSI U3YYEHHBIX (M3MYECKUX MOJIENEi: MaTepuaibHas TOUKa,
HHEpUHAJIbHas CUCTEMaAa OTCUECTA, H}IeaHbeIﬁ ras; MoA€iiu CTPOCHUA Ira30B, )KH)]KOCTCﬁ " TBEPABIX TEII, TOUCUHBIN
ANIEKTPUUECKUH 3apsif, sAepHast MOJEIb aTOMa, HyKJIOHHAs MOJIeIb AaTOMHOT O sijpa IIPH pelIeHnH (PU3NUEeCKUX 3a1a4;

- I1.06. BnaneHue OCHOBHBIMH METOJAMHU HAaYYHOIO INO3HAHUS, HMCIONB3YEMBIMH B (M3HKE: IPOBOIUTH
MpAMBIE U KOCBEHHBIC U3MEPCHUA d)I/ISI/I‘{eCKI/IX BCJIMYHH, BI)I6I/Ipa${ ONTUMAJILHBIN CITOCO0 N3MEPCHUA U UCIIOIB3YA
HN3BCCTHBIC MCTOJbI OLICHKH l'[OFpCIHHOCTeﬁ I/ISMCp@HI/Iﬁ, IpOBOJUTL HCCICIOBAHUEC 3aBUCHMOCTEH q)I/ISI/I‘IeCKHX
BEJIMYMH C HCIIOJIb30BAaHHEM IIPAMBIX W3MEPEHUH, OOBSCHSATH MONy4EHHBIE PE3yJbTaThl, UCIONB3YA (U3UYECKUE
TEOpHHM, 3aKOHBI M IIOHATUS, W JelaTh BBIBOABI;, COONIONATh NpaBWia O€30IacHOrO Tpyda NpPH IPOBENCHUH
HCCIIeI0BAaHMI B paMKax yueOHOro SKCIepHMEHTa U y4eOHO-HCCIeA0BATENbCKOM NeATEIbHOCTH C UCTIOIb30BaHUEM
UU(POBBIX W3MEPUTENBHBIX YCTPOMCTB M J1a0OPATOPHOrO 000pPYIOBaHUS; CHOPMUPOBAHHOCTh MPEACTABICHUN O
METOAAaX MOIy4YeHHS HaydHbIX aCTPOHOMHUYECKUX 3HAHHH;

- I1.07. ChopMUpOBaHHOCTh YMEHUsI pelllaTh pacyeTHBIC 3aJla4d C SIBHO 3aJlaHHOW (DU3UUECKOM MOJIENbIO,
UCTIONB3YS (PM3MYECKHE 3aKOHBI ¥ IPUHLMIII, HA OCHOBE aHAJIM3a yCJIOBHA 3a7a4i BHIOMPATh (PU3MUECKYIO MOZEID,
BBIIENATH (DM3MYECKUE BETHMYMHBI U (POpMyYIIbl, HEOOXOIMMBIE Ul €€ PElleHHs, TPOBOJUTH PACUETHl M OLIEHUBAThH
peanbHOCTh ITOY4eHHOT 0 3HaYeHH (PU3NUECKOI BETMUMHBL; pellaTh Ka4eCTBEHHBIE 3a1a41, BBICTPAUBAs JIOTHIECKH
HETPOTHBOPEUMBYIO IIETIOYKY PACCYXKACHUI ¢ ONOpOH Ha W3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (U3HUEcKue
SIBJICHHUS;

- [1.08. CopmMupoBaHHOCTH YMEHUSI IPUMEHATD ITOJy4eHHBIE 3HAHUS U1 OOBSICHEHNUS YCIOBHI POTEKAHUS
(br3HYecKrX SABJICHUI B IPUPOE U U1 IPUHATHUS IPAKTHIESCKUX PEIIEHNH B TOBCEAHEBHOMN )KU3HU 111 0OeCIIeUeHUS
0€30MacHOCTH TPH 00palIeHNH ¢ OBITOBBIMH MPHOOPAMU M TEXHUYECKUMH YCTPOHCTBAMHU, COXPAHEHHS 3I0POBbSI U
COOJIOZIEHHST HOPM DKOJIOTUYECKOI0 ITOBEACHUS B OKpYXKarollel cpere; NOHUMaHUe HeOOXOIMMOCTH IPUMEHEHHUS
JOCTIDKEHHH (PU3UKK M TEXHOIOTHH [UIS palOHAIBHOT'O IPUPOIOIIOIb30BAHIS;

- I1.09. CdopmMupoBaHHOCTH COOCTBEHHON TMO3UIMH MO OTHOIICHHIO K (U3UUECKOW HHPOpMAIHH,
NOJlydaeMOd M3 pa3HbIX HMCTOYHHKOB, YMEHHH WCIONB30BaTh LU(POBBIE TEXHOJIOTMH JUIA  IIOUCKA,
CTPYKTYPHPOBAHHs, HHTEPIPETALNMHA U NPEACTaBICHHUS Y4eOHOH M HaydHO-TIONMYISpHON MH(pOpManuH; pa3BHTHE
YMEHUU KPUTHIECKOT0 aHAIN3a MoTydaeMoi HH(popManuy;

- I1.10. OBnameHne ymeHHSMH paboOTaTh B TPYIIE C BBHIIOJTHEHHEM pPAa3UYHBIX COLHUAIBHBIX POJIEH,
IUIAaHUPOBATh PAOOTY TPYIIIBL, PALIHOHAIBHO PACIIPENENATh ASSITENHHOCT B HECTAHAAPTHBIX CUTYALMsX, aleKBaTHO
OLICHUBATH BKJIAJ] KQKIOTO U3 YYACTHUKOB I'PYIIIEI B PEIICHHE pacCMaTPHBaeMON MPOOIeMBbI

- JIMYHOCTHBIX:

- B TPYAOBOM BOCIIUTAHMM:

- TOTOBHOCTB K TPYAY, OCO3HaHHE ICHHOCTH MAcTepPCTBa, TPYJOIO0HE;

- TOTOBHOCTb K aKTUBHOH JEATEIbHOCTH TEXHOJIOTHYECKON M COLMAIBbHOM HAaIIPaBICHHOCTH, CIOCOOHOCTb
WHUIMUPOBATH, TUNIAHUPOBATH M CAMOCTOSITEIILHO BBIIONHATH TAaKYIO JNESTEIbHOCTB;

- HHTepeC K pa3mnyHbIM chepaM npodeccrnoHaTsHON AeITENBHOCTH,

- TOTOBHOCTB U CITOCOOHOCTB K 00pa30BaHUIO U CAMOOOPA30BAHMIO HA TPOTSHKEHUH BCEH JKU3HM;

- YMEHHeE ITPOTHO3MPOBATH HEOIATOIIPUATHBIE IKOTOTUUECKHE MOCIEICTBHS MPEATIPUHIMAEMBIX JeHCTBUH,
MIPEA0TBpaIIaTh MX;

- B IeHHOCTH HAY4YHOT0 MO3HAHUS:

- c(OpMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAayKH H
OOIIECTBEHHON MPAKTHKH, OCHOBAaHHOI'O Ha JHaJiore KyJIbTyp, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B
TIONMKYJIBTYPHOM MHPE;
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- COBEpIICHCTBOBAHHME SI3BIKOBOM M YNTATENBCKOM KYJIBTYPHI KaK CpEJCTBA B3aHMMOJICHCTBHS MEXIY
JIIO/IBMH U TIO3HAHUS MUPa;

- OBJIa/ICBaHNE HABBIKAMH y4€OHO-MCCIIE0BATENbCKON, TPOSKTHON U COIIMAIBHOMN JIESITEbHOCTH;

- B IYXOBHO-HPABCTBEHHOM BOCIUTAHMM:

- CIIOCOOHOCTH OIIEHWBATh CUTYAIMIO M NPUHIMATh OCO3HAHHBIE PELIEHUs], OPHEHTHPYSICh Ha MOpPaJILHO-
HpPaBCTBEHHbIE HOPMBI U IEHHOCTH;

- OCO3HAHME JINYHOT'O BKJIA/I B TIOCTPOEHHE YCTOHYMBOTO OYAyIIEro;

- B 3CTETUYECKOM BOCITUTAHHH:

- DCTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAsl ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA,
cropra, TpyAa ¥ oOIIeCTBEHHBIX OTHOLICHUIT;

- B NaTPHOTHYECKOM BOCITUTAHHUM:

- IIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIaM, HCTOPHUECKOMY W MPUPOTHOMY HacIEHIo,
MaMsITHUKaM, TpaJulusM HaponoB Poccum, moctimkennsim Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHAX U
TpyZe;

- B JKOJIOTHY€CKOM BOCITUTAHNM:

- cOpMHPOBAHHOCTh DKOJIOTHYECKOH KYJIBTYPbI, TOHUMAaHUE BIMSIHUS COIMAILHO-DKOHOMHYECKUX
TMIPOLIECCOB Ha COCTOSIHUE MTPUPOITHOM M COLMATIBLHON CpeJibl, OCO3HAHUE IIT00ATFHOTO XapaKTepa SKOIOTHYECKHUX
poosIeM;

- INITAHUPOBAHKE U OCYIIECTBIICHUE JICHCTBHI B OKpYXaOIIeH Cpe/ie Ha OCHOBE 3HAHUS LIeNIe YCTOHYNBOTrO
Pa3BUTHS YETIOBEUYECTBA;

- AaKTUBHOE HENPUATHE NEUCTBUN, IPUHOCAILNX BPE OKpYKaIOUIEH cpene;

- AaKTUBHOE HENPUATHE NEUCTBUN, IPUHOCAILNX BPE OKpYKaIOUIEH cpene;

- YMCEHHE TIPOTHO3HUPOBATH He6HaFOHpI/IﬂTHBIe OKOJIOTMYECKUEC TIOCICACTBUA TMPECAIIPUHUMACMBIX
JIEACTBHM, PEJOTBPAIIATH UX.

- MeTanpeIMeTHBIX:

- OBJIaJIeHUe YHUBEPCAJbHBIMH Y4eOHBIMHU N03HABATEIbHBIMH 1€ CTBUAMU:

a) 0a3oBble JOrHYeCKHe IeCcTBUSI:

CaMOCTOSITETIbHO (DOPMYNIMPOBATh M aKTyaJIM3HPOBAaTh MPOOJIEMY, paccMaTpuBaThb €€ BCECTOPOHHE;
yCTaHABJIMBATh CYLIECTBEHHbII MPU3HAK MJIM OCHOBAHMS ISl CpaBHEHMS, Kiaccu(UKauy U 00001IeHHS; ONPEIeIisiTh
LIEJTN IeSITeNIFHOCTH, 334aBaTh TapaMeTphl U KPUTEPUU UX JOCTHKECHHUS; BBIABIISATH 3aKOHOMEPHOCTH U MPOTHBOPEUHS
B PaCCMaTPHUBAEMBIX SIBICHUIX; BHOCUTh KOPPEKTHUBEI B ICSITEIHHOCTD, OLICHUBATh COOTBETCTBHE PE3yIHTATOB IIETISIM,
OLICHUBATh PHUCKHU IIOCIEACTBUM IEATEIbHOCTH, Pa3BUBAaTh KPEATHBHOE MBIIIJICHHE NPH PEIICHUH >KU3HCHHBIX
pooJiiem;

0) 0a3oBbIe Hccaea0BaTeIbCKHIE IeCTBUSA:

- BJIQJICTh HABBIKAMH Y4eOHO-HMCCIIEIOBATENLCKOM M MPOEKTHOW AEATEIbHOCTH, HABBIKAMHU pa3pelleHuUs
npobiiem;

- BBIIBJISTH [IPUIHHHO-CIICACTBEHHBIE CBSI3U M aKTYaJH3UPOBATh 3a/1a4y, BBIIBUTATh TUIIOTE3Y €€ PelIeHus,
HAXOIUTh apTyYMEHTHI JJIS T0Ka3aTeIbCTBAa CBOUX YTBEP)KICHHM, 3aJaBaTh ITapaMeTPhl M KPUTEPUN PEIICHUS,;

- aHAJIM3MPOBATh IIONYYEHHBIE B XOJA€ pEUICHUS 3aJadll pe3yiIbTaThl, KPUTUYECKH OLIEHUBATh HX
JOCTOBEPHOCTH, IPOTrHO3UPOBATH H3MEHEHNE B HOBBIX YCIOBUSX;

- YMETh IEPEHOCUTD 3HAHUS B MIO3HABATENBHYIO U IPAKTUYECKYIO YaCTH KU3HEACATEIbHOCTH;

- YMETb UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIaCTeif;

- BBIIBUTaTh HOBBIE WICH, TIPEIaraTh OPUTHHAIBHBIE TIOAXOBI M PEIICHNS;

- TIPOSIBJISITH CIIOCOOHOCTP X MCIIOIb30BAHUS B ITO3HABATEILHON M CONMANBHON MIPAKTUKE;

- TPOSBIISITH CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIFHOMY TIOMICKY METOAOB PEIICHUS MPaKTUIECKUX
3a/1a4, IPUMEHEHHIO Pa3IMIHBIX METOIOB TIO3HAHIS,

- cTaBuUTh U (POPMYITUPOBATH COOCTBEHHBIC 33/1a4d B OOpPA30BATENBHOW ACATENBHOCTH W KU3HEHHBIX
CUTYaIWAX;

- BBIIBJIATD [IPUIHHHO-CIICACTBEHHBIE CBSI3U M aKTYaJIHU3UPOBATh 33/1a9y, BBIIBUTATh TUIIOTE3Y €€ PeIIeHus,
HAaXOIWUTh APTYMEHTH IS JOKA3aTeNbCTBA CBOMX YTBEP)KICHWH, 3aJaBaTh MapaMeTPbl W KPUTEPHH PEIICHHUS,
AHAM3UPOBATh TONYYCHHBIE B XONE PEIICHUS 3a/1adll Pe3yNbTaThl, KPUTUYECKA OIEHWBATh MX IOCTOBEPHOCTH,
MIPOTHO3MPOBATH M3MECHEHHE B HOBBIX YCIOBHSX; JaBaTh OLCHKY HOBBIM CHTYAIWsIM, OIICHHUBATH IMPHOOPETEHHBIN
OITIBIT; Pa3padaThIBATh IJIAH PEIICHUS TIPOOIIEMBI ¢ YIeTOM aHalTN3a NMEIOIIXCSI MATePHAIEHBIX U HEMaTepHATbHBIX
PECYPCOB; OCYIIIECTBIISTH IeNICHAIPABICHHBIH ITOUCK TIEPEHOCAa CPEICTB U CIIOCOOOB IEHCTBHS B MPOeCCHOHANTBHYIO
cpely; yMeTh NEepEeHOCHTH 3HAHWS B TO3HABATENFHYI0 W MPAKTUICCKYIO OONACTH KHU3HENCATETHHOCTH, yMETh
WHTETPUPOBATh 3HAHWSA U3 PA3HBIX MPEIMETHBIX O0NAcTel; BBIIBUTATh HOBBIC HIICH, MpPEIaraTh OpPUTHHAIBHEIC
TTOJIX OBl ¥ PEIIEHNUS; CTABUTH IIPOOJIEMBI U 331a4H, JIOMTYCKAIOIINE alTbTePHATUBHBIC PEIICHUS .

B) padora ¢ nHpopManueii:

- BJAJETh HAaBBIKAMH TIOTYYEHHsS HH(GOPMALMH M3 WCTOYHHKOB pPA3HBIX THIIOB, CaMOCTOSATEIHHO
OCYIIECTBIIATh ITOWCK, aHAIN3, CHCTEMATH3AIMI0 W HMHTEPIpETalyio MH(OOpMAanWHM pasIMdHBIX BUJIOB U (OpM
TIPE/ICTaBIICHUS;

- cO3/1aBaTh TEKCTHl B Pa3IMUHBIX (popmaTax C ydeToM HasHA4YeHHs MH()OPMALMM W IEJICBOH ayAUTOPHH,
BBIOMpast ONTHMAIBbHYIO ()OPMY TPEICTABICHHS U BU3YaIH3aLUM;
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- OIICHHWBAThH JOCTOBEPHOCTH, JICTHTUMHOCTh HH(OpPMAIMH, €€ COOTBETCTBHE MPABOBHIM W MOPAIBHO-
STHYECKUM HOpMaM;

- UCIIONT30BATh CPENICTBA HH(POPMAIIMOHHBIX U KOMMYHHKAIIHOHHBIX TEXHOJIOT M B PEIICHUN KOTHUTHBHBIX,
KOMMYHHUKATUBHBIX ¥ OPTaHU3AIMOHHEIX 33/1a4 C COONFO/ICHUEM TPeOOBaHUI S)PTrOHOMUKH, TEXHUKH 0€30IMacHOCTH,
THUTHUCHEI, PECYpCOCOePEKEHUS, TPABOBBIX M ATHYCCKAX HOPM, HOpM MH(POPMAITHOHHOMN Oe30MacHOCTH;

- BJIQJICTh HABBIKAMHY PACIIO3HABAHUS ¥ 3aIUTHI HHGOPMANU, HH)OPMAIIMOHHON 0€30ITaCHOCTH JINYHOCTH.

- OBJIAJIcHUE YHHUBEPCATBHBIMH PEeryJIITHBHBIMU TeHCTBASIMU:

a) caMoopraHu3aums:

- CaMOCTOSITEIBHO OCYIIECTBIATh IO3HABATCIBHYIO JCATEIBHOCTh, BBIABJIATH MPOOJIEMBI, CTaBUTh H
(hopMyTHpPOBaTH COOCTBEHHEIC 3a/1a49M B 00pa30BaTEIBHOM JCSITEIHHOCTH U )KU3HCHHBIX CHTYAIUAX;

- CaMOCTOATENILHO COCTABJIATH IUIAH PEIICHUS MPOOIEMBI

C YY4E€TOM UMCIOIIUXCS PECYPCOB, COOCTBECHHBIX BO3MOXXHOCTEH U MPEIIOYTCHHIA;

- TaBaTh OIICHKY HOBBIM CHUTYAITUSIM;

- paCIIUPATH PAMKH YUESOHOTO MPEIMETa Ha OCHOBE JTMUHBIX MPEIIIOYTCHHIA;

- JIeNiaTh OCO3HAHHBIN BEIOOP, apTYMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32 PCIIICHUE,

- CrmocoOCTBOBAaTh (POPMUPOBAHHIO WM TPOSBJICHUIO IIMPOKOH 3PYIAHMIMH B Pa3sHbIX 00JacTAX 3HAHWH,
ITOCTOSIHHO TOBBIIIATH CBOI 00pa30BaTENIbHBIN M KYJIBTYPHBIN YPOBCHbD;

0) CAMOKOHTPOJIb:

- HCIIOJIB30BAaTh MPUEMBI PE(IICKCHH IS OIICHKH CUTYAIlUH, BBIOOpA BEPHOTO PEIICHUS;

- YMETh OLICHMBATh PUCKU ¥ CBOCBPEMEHHO NMPUHUMATh PEIICHHUS 110 UX CHHKCHHIO;

B) OMOIUOHAIbHBIN HHTEJLJIEKT

- CTpeM.]'IeHI/Ie K JOCTHXXCHUIO 1ICIIN U ycrlexy, OIITUMHU3M, HHUIIHATUBHOCTD, yMeHI/Ie ﬂeﬁCTBOBaTb, ucxons
13 CBOUX BO3MO>KHOCTEH;

- CIIOCOOHOCTh TOHUMATh 3MOIMOHAIBHOE COCTOSHHE IPYrWX, YYUTBIBATh €r0 TPH OCYLIECTBICHUH
KOMM YHHUKAIIUH, CIIOCOOHOCTh K COUYBCTBHIO U COIIEPEXKHUBAHHUIO;

- CHOCO6HOCTL BLICTpaI/IBaTB OTHOLLICHUS C )Ipyl"I/IMI/I JIIOAbMH, 38.60TI/ITI>CH, l'[pOHBJ'[f{TI) I/IHTepeC u pa3peLuaT1)
KOH(JIUKTHI;

r) NpUHSATHE ceOs U IPYTUX JIojei:

- IPUHUMATh MOTUBBI U aPTYMEHTHI JPYTHX JIOJACH NMPH aHAIN3€ PE3YAbTATOB AESTEIHLHOCTH;

- IPU3HABAThH CBOE MPABO U MPaBO APYTHX JIIOJCH Ha OINOKHY;

- pa3BMBaTh CIOCOOHOCTH MOHMUMATh MUP C MO3UIMHU JIPYTOro YeloBeKa.

- OBJIaJIeHUE YHHBEPCATbHBIMI KOMMYHUKATUBHBIMH AeiCTBUAMM:

a) o0meHue:

- OCYIIECTBJISITH KOMMYHHKAILIMH BO BeeX chepax ®KHU3HH;

- pacro3HaBaTh HeBepOaIbHbIC CPEICTBA OOLICHUS, IOHUMATh 3HAYCHHE CO[AIbHBIX 3HAKOB, PACIIO3HABAThH
MPEANOCHUIKH KOH(QIUKTHBIX CUTYallui U CMATYATh KOH(IUKTHI;

- Pa3BEPHYTO U JIOTUYHO HU3JIaraTh CBOIO TOUKY 3PEHUS C HCIOIH30BAHUEM SI3BIKOBBIX CPECTB.

0) coBMecTHAasI 1eITeJIbHOCTh:

- IIOHUMATh U UCTIOB30BATh MIPEUMYIIECTBA KOMAHIHOM
Y MH/AUBUIyAIbHON paboThI;

- BBIOMpATh TEMATUKY U METO/bI COBMECTHBIX JEUCTBHH C Y4ETOM OOIIUX MHTEPECOB M BO3MOXKHOCTEH
KaXJIOTO WiIeHa KOJIJIEKTHUBA;

- TPUHUMATH IIETTH COBMECTHOH NEATeFHOCTH, OPTaHW30BBIBATH W KOOPAHHUPOBATH NICHCTBUSA IO €€
JMOCTIDKEHHIO: COCTaBIATh IDIAH JEWCTBUHA, PACIpEnNeNsiTh PONM C y4eTOM MHEHHH YYaCTHHKOB, OOCYKIAaTh
pe3yaBTaThl COBMECTHOM paboTEHI;

- OIEHWBATh KAdeCTBO CBOETO BKIAJa W KaXIOrO YyJYaCTHMKAa KOMAaHIBl B OOMIMIA pe3ynbTaT II0
pa3paboTaHHBIM KPUTEPHUSIM;

- TpemIaraTh HOBBIE IPOEKTHI, OLEHUBATh WACH C MO3HWINU HOBU3HBI, OPUTHHAIBHOCTH, MPAaKTUIECKOH
3HAYUMOCTH; KOOPAMHUPOBATH U BBHIIOIHATH PAOOTY B YCIOBHAX PEabHOTO, BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO
B3aUMOJCHCTBHS,

- OCYIIECTBIISTH ITIO3UTHBHOE CTPATEIMIECKOE TIOBEACHNE B PA3IMIHBIX CUTYAILIHSX, IPOSBIISITH TBOPUYECTBO
1 BOOOpakeHne, ObITh HHUIINATHBHBIM.

OK 01. Bsibmpatrp cnocoObl pemieHHsi 3amad MpoeCCHOHATBFHONW AEATENFHOCTH, NPUMEHHUTENBHO K
Pas3IMYHBIM KOHTEKCTaM;

OK 02. Mcnonp30BaTh COBpEeMEHHBIE CPENICTBA ITOUCKA, aHATM3a W MHTEPIIPETAIIH HHPOPMAaIIIH
1 HH(OpPMalMOHHBIE TEXHOIOTHH JUTS BBITONMHEHUS 33/1a4 MPO(eCCHOHANBHOM ASSTEbHOCTH;

OK 03. IlmanupoBaTh W peasu30BBIBATH COOCTBEHHOE NPO(ECCHOHATHHOE W JIMYHOCTHOE DPAa3BHUTHE,
TIPENNIPUHAMATEIECKYIO JEATebHOCTh B MPO(ECCHOHANBHON cdepe, HCHOonb30BaTh 3HAHUS 10 (MHAHCOBOM
TPaMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX CUTYAIHAX;

OK 04. DddexTuBHO B3anMOICHCTBOBATh U padOTaTh B KOJUICKTHBE W KOMAH/IE,

OK 05. OcymecTBiIiTh YCTHYIO M ITMCEMEHHYI0 KOMMYHHUKAIIMIO Ha TOCYIapCTBEHHOM si3bIke Poccuiickoit
Deneparyy ¢ y4eTOM 0COOEHHOCTEH CONMAIBHOTO M KyJIBTYPHOTO KOHTEKCTa,
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OK 07. ConeiicTBOBaTh COXpaHEHHIO OKpPYXKAIOIIEeH Cpelbl, pecypcocOepeKeHnIo, TPUMEHSTh 3HAHHUS 00
W3MEHEHNW KJIMMara, NpPUHLUIE OepeXIMBOrO NPOW3BOACTBA, A(PQEKTHBHO AEHCTBOBATh B YPE3BBIYAHHBIX

CUTyalluAX;

IIK 1.1. BemomHsATs paOGoTHI IO BBOAY IOMOBBIX CHJIOBBIX CHCTEM B SKCILTYaTaIlHIo;

IIK 1.2. BemonHsATs paOOTHI 110 BBOAY JTOMOBBIX CIA00TOYHBIX CHCTEM B SKCILTYaTaIlHIo;

[IK 2.1. IIpoBepATh TEXHUYECKOE COCTOSIHAE MYHUIIMIANIBHBIX JIMHUH IEKTpoIepeaay;

IIK 3.3. BbIMOMHATE MPOBEPKY U HATANKY JIEKTPOOOOPYIOBaHUS Ha OOBEKTaX JJIEKTPOCHAOKEHUS B
MIPOMBIIIJIEHHOM U TPaXIaHCKOM CTPOMTENHCTBE, B TOM YHCJIE C Pa3IMUHBIMU BHJIAMU PEJICHHBIX 3aIIUT;

[IK 4.2. BbINOMHATE MOHT@X W HaJaJIKy 3JEKTPOOOOpYIOBaHMS aBTOMATH3AIMH CHCTEM YIpaBIICHHS
BEHTIWIAIMH, KOHIUIIMOHUPOBAHUS, BOJOCHAOKEHHSI, OTOILICHHS.

1.2.2. [Inanupyemblie pe3ybTaThl OCBOeHHUsI 0011e00pa30BaTe/IbHON JMCUMIIJIMHBI B COOTBETCTBUU C
®T'OC CIIO u Ha ocHoBe PI'OC COO

U CaMOCTOSATENBHO
JIEATEIHLHOCTE;

- MWHTEpeC K  Ppa3IH4YHbIM
npohecCrOHAIBLHOM JIeSTeIbHOCTH,
- TOTOBHOCTH M  CIIOCOOHOCTL K
00pa3oBaHMIO

U caM000pa30BaHUIO Ha MPOTSHKEHUH BCeit
JKHA3HU,

BBIITOJIHATHL  TaKYHO

chepam

- yMeHHe MPOrHO3UPOBAThH
HeOJIaronpusTHoIC 9KOJIOTUYECKHE
TMIOCIIEACTBHSA HpeANPUHUMAEMBbIX

JIECTBUH, IPENOTBPAILATh UX;
MeramnpenMeTHsie  pe3ylIbTaThl
OTpaXkaTh:

OBnajzieHHe YHUBEPCATBHBIMU Y4eOHBIMU
MT03HABATENbHBIMU JEHCTBUAMU:

a) 6a30BbIC JIOTUIECKHE JICHCTBUS:
CaMoCTOSITENbHO  (OPMYAHPOBaTh U
aKTyaJIH3HpOBaTh mpobiemy,
paccMaTpuBaTth ee BCECTOpPOHHE;
YCTaHABIMBATh CYIIECTBEHHBIH MPH3HAK
win OCHOBaHUS UL CpaBHEHHS,
KITaccu(UKAIII u 0000I1ICHUS;
OIIPEIENATh IEIH JEeITEeIhHOCTH, 3a1aBaTh
TmapaMeTpsl ¥ KPUTEPUH WX JTOCTIKEHUS,
BEISIBIIATH 3aKOHOMEPHOCTH u
MPOTHBOPEYHMsI B PacCMaTPUBAEMBIX
SIBIICHUSIX;  BHOCHTH  KOPPEKTHUBHI B
JeSITeITbHOCTh, OIICHUBAaTh COOTBETCTBUE
pe3yABTaTOB IMENsM, OIICHMUBATH PHUCKA
MOCTICICTBUIA  NIETETHbHOCTH; pa3BHBATh
KpEaTHBHOE MBIIUICHHE T[IPH PEUICHUN
JKU3HEHHBIX TIPOOJIEM;

0) 6a30BbIC UCCTIEOBATENBCKIC ACHCTBHA:
- BJIAJICTD HaBBIKAMU yaebHO-
HCCIIeI0BATEIBCKON u MIPOEKTHOU

JIOJKHBI

Kon U IInanupyembie pe3yJbTaThl OCBOCHUS AHCIUILTHHBI

HanMEHoBaHuE O0mmue JucuuninHapHble

(popmMupyembIx

KOMIIeTeHIU

OK 01. Boibupats | JInunocTHBIE pe3ynbTaThl nomwkuel | [1. 01. ChopMupoBaHHOCTH Tpe/ICTaBICHUM
CHOCOOBI  pemIeHus | OTpaXkaTh B YACTH TPYAOBOI'O BOCIIUTAHUS: | O PONM M MecTe (PU3MKM M acTPOHOMHHU B
3a1adq - TOTOBHOCTb K TpYLy, OCO3HaHHME | COBPEMEHHOM Hay4HOM KapTHHE MHpa, O
npodecCHOHANBHOW | IIEHHOCTH MacTePCTBa, TPYAOIIO0HE; cucTteMooOpasytomeit  ponu  GU3MKA B
JeSITeNbHOCTH - TOTOBHOCTh K AQKTHBHOMW JESTENBbHOCTH | Pa3BUTHH E€CTECTBEHHBIX HAyK, TEXHUKH W
NPUMEHHUTENHEHO TEXHOJIOTTUECKON COBPEMEHHBIX  TEXHOJIIOTHH, O BKJIazae
K pa3IUYHBIM | U COLIMAJIbHOU HaIPaBJICHHOCTH, | POCCUHCKHUX

KOHTEKCTaM CIIOCOOHOCTh MHUIIMMPOBATh, IIAHUPOBAThH | U 3apyOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHUE

HAYK{; TIOHUMaHHe (U3NYECKON CYIIHOCTH
HaOMIoJaeMbIX  SBICHHH  MHKPOMHpa,
MaKpoOMHpa M MeramMMpa; MOHMMaHHE POIU
ACTPOHOMMH B MPAKTHYECKOH NeATeIbHOCTH
YeJIOBeKa W JaJbHEHIIEM  HAay4dHO-
TEeXHUYECKOM pa3BUTHH, POIM (U3MKKM B
(hopmupoBaHuH Kpyrosopa u
(YHKIMOHANBHOH T'PaMOTHOCTH YeJOBeKa
JUIS peLIeHUs] IPaKTUYEeCKUX 3a/1ay;
M. 02. CdopmupoBaHHOCTD
pacro3HaBath ¢dusnueckue
(Tporieccrl) U OOBSICHATD

UX Ha OCHOBE H3YYEHHBIX
paBHOMEpHOE

U PaBHOYCKOPEHHOE  INpPAMOJIMHEHHOE
IBIDKEHHE, CBOOOAHOE TameHWe  Ted,
IOBIDKEHHE 110 OKPYKHOCTH, HWHEpIHs,
B3aUMoZeiicTBHE  Tenm,  KonebarenbHOE
JBIDKEHHE, PE30HAHC, BOIHOBOE JBH)KEHUE;
muddys3us, OpoyHOBCKOE JBIDKEHHE,
CTPOCHHE JKHIAKOCTEH W TBEpPIBIX Ted,
U3MEHEeHHe o0beMa Tel IpU HarpeBaHUH

YMEHUN
ABJICHUS

3aKOHOB:

(oxmakmeHWn),  TEINIOBOE  paBHOBECHE,
WCTIapeHne,  KOHACHCAIWs,  IUIaBJICHUE,
KPUCTAJUTH3AISI,  KUIEHHE,  BJIAXXHOCTH
BO3/lyXa, CBA3b CpPEOHEH KUHETUYECKOU

SHEPTUM TEIUIOBOTO JIBIKCHHS MOJIEKYT C
a0CONIOTHON TeMIiepaTypoi, TOBBIIICHHE
JABIICHWSI Taza NPH €ro HarpeBaHWH B
3aKpBITOM cocyne, CBSI3b MEXIY
rapaMeTpamMu COCTOSIHHS rasa B
M30MPOLECCaX; SNEKTpU3aLU Tell,
B3aMMOJICHCTBUE  3apsiOB,  HAarpeBaHHE
NPOBOJHMKA C TOKOM, B3aUMOJACHCTBHE
MarHuTOB, 5SJIEKTPOMAarHWTHAas WHIYKIIUS,
JIECTBUE MATHUTHOIO MO HA IPOBOJHHUK C
TOKOM u JBYDKYIIUHCS 3apsig,
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JIeATENTLHOCTH,
pobiem;
- BBUIBJIATH

HaBbIKAMU  pa3pelICHUA

MIPUYNHHO-CIIEJICTBEHHBIE
CBA3M U  aKTyaJU3UpoBaTh  3ajady,
BBIBUraTb  THUIIOTE3y €€  pEIICHUs,
HAXOAUTh apTyMEHTHI Ul J0Ka3aTenbCcTBa
CBOUX YTBEp)KJICHMH, 3a7aBaTh MapaMeTpPhl
Y KPUTEPUH PELICHUS;

- QaHaJIM3MpOBaTh IONY4EHHbIE B XOE
peleHys 3aJaun pe3yNbTaThl, KpUTUYECKU

OLICHUBATH ux JIOCTOBEPHOCTb,
MPOTHO3UPOBATh HW3MEHEHHE B HOBBIX
YCIIOBUSIX;

- yMeTb  TEpPeHOCUTh  3HAHUS B

MO3HABATENILHYI0 M TPAKTHYECKYIO0 YacTH
KHU3HEACATEIBHOCTH;

- YMETh UHTETPUPOBATH 3HAHMS U3 PA3HBIX
TpeMETHBIX 00IacTeif;

- BBIABHIaTh HOBBIE HJEH, INpeliarath
OpHUTI'MHAIIbHBIE MTOAX OB U PEIISHNS;

- MpOSABJIATH CHOCO6HOCTB ux
HCIIOJIb30BaHUS B MMO3HaBaTEJIbHOMN u
COLIMAJIbHOW IIPAKTHKE;

-IPpOABJIATH CHOCO6HOCTB U T'OTOBHOCTH K

CaMOCTOSITEJIBHOMY  TOMCKY  METOZIOB
peleHus MIPAKTHUECKUX 3ajad4,
MIPUMEHEHUIO Pa3IUYHBIX METOJIOB
MTO3HAHMS,

-CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE
3a1a4u

B 00pa3oBaTenbHOI
JKU3HCHHBIX CUTYALMSIX;

JACATCIIBHOCTH U

- BBIABIATH  IIPUYMHHO-CIICACTBEHHBIC
CBSI3M W aKTyaJIU3UpoBaTh  3ajauy,
BBIIBUIaTb  THUIOTE3y €€  PELICHUs,

HaXOJWUTh apryMEHTHI IS JOKA3aTelbCTBA
CBOMX YTBEp:KJCHUH, 3a/1aBaTh apaMeTpbl
U KPUTEPUH PELICHUS;

aHaJIM3MpOBaTh IIOMYy4EHHbIE B  XOJE
peLIeHNs 3a7a4y pe3yabTaThl, KPUTUIECKU
OLICHUBATh nx JIOCTOBEPHOCTb,
IIPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCIOBHSX;  JaBaTh  OLEHKY  HOBBIM
CUTYyaIlsIM, OLICHWBAaTh IPHOOPETEHHBIN
OMBIT, pa3pabaThlBaTh IUIAH PEIICHUS
MIPOOJIEMBI C YYETOM aHAJIN3a NMEIOIINXCS
MaTepHaNbHBIX M HEMaTepUalIbHBIX
pecypcos;

OCYIIECTBIISITh LEJICHANPABICHHBIA MOMCK
TIepeHoca CpescTB

" CI10co00B IENCTBUSA B
poeCCHOHATIFHYIO CPENY;

yMETh MIEPEHOCHTb 3HaHUS B
M03HABATENbHYIO

u TIPAKTHIECKYIO obmacti
KHU3HEJeATEIbHOCTH;

YMETh WHTETPHPOBATh 3HAHMS M3 Pa3HbIX
MIPEAMETHBIX 00JIacTeil; BBIIBUTAaTh HOBBIE
W7IeH, TIpeyIaraTh OpUTHHAIBHBIE MTOIX OJIbI
1 pelIeHus;

CTaBUTH TIPOOIIEMBI u 3a7a4H,
JIOIYCKAaOIHe albTePHATUBHBIE PELICHHUS

JJICKTPOMATHUTHBIE KOJIEOAHUS W BOJHBI,
NpSIMOJIMHEWHOE PACIpOCTPAHEHUE CBETA,
OTpaKeHHe, MPENOMIICHIE, HHTep(epeHIINS,
mudpaxmms

U TOJSIpH3alMsi CBETA, JMCIICPCHs CBETa;
(orosnexTpuueckuii  3pdekT, cBeToBOE
JaBJcHHE, BO3HHKHOBCHHE JIHHEHYATOrO
CIIEKTpa aroMa BOAOPOJNA, CCTECTBCHHAS H
HCKYCCTBEHHAsI PaJHOaKTHBHOCTS;

I1. 03. BnanmeHune OCHOBOIONATAIOIINMHU
(U3HYECKUMH TIOHSATUSIMA W BEITMYMHAMH,
XapaKTePHU3YIOIINMHU (PU3UIECKUE TPOIIECCHI
(CBA3aHHBIMH C MEXaHUUYECKHM [IBHXKCHHEM,

BSBHMOHeﬁCTBHeM TCII, MCXaHUYCCKUMU
KojeOaHUusIMH n BOJIHAMH, aTOMHO-
MOJICKYJISIPHBIM CTPOCHHUEM BCIICCTBA,

TCIJIOBBIMU TTpOLECCAaMU; JJICKTPUICCKUM U
MAaravuTHBIM NOJIAMU, DJICKTPUYCCKUM TOKOM,

DJIEKTPOMArHUTHBIMA ~ KOJNEOAHUSIMH W
BOJIHAMMY; ONTUYECKUMU SBIICHUSAMU;
KBAHTOBBIMHU ABJICHUAMU, CTpOCHHeM aToMa
W aTOMHOTO S[pa, PpPaIuOAKTHBHOCTHIO);
BIIaZICHHE OCHOBOIONATAIOIUMHU
aCTpOHOMI/I‘ICCKI/IMI/I IIOHATUAMMU,
MO3BOJISFOLIMHU XapaKTepU30BaTh
MPOIECCHI, MPOUCXOJSIIME Ha 3BE3Jax, B
3BE3HBIX CUCTCMaAX,

B MEXKraJlaKTUUeCKOil cpele; JBUXEHHE
HeOECHBIX  TeN, DBOIIOLMIO 3BE3] W
BcenenHnoii;

I1. 04. BnangeHue 3aKOHOMEPHOCTSIMH,
3aKOHAMU

U TEOPUSIMH (3aKOH BCEMHUPHOTO TSATOTEHHUS,
I, I m III 3akonsl HproToHa, 3aKoH
COXpaHECHHS MEXaHWYECKOM 3HEpTHH, 3aKOH

COXpaHEHHUS UMITyJIbCa, TIPUHLINI
CYNEPIO3ULUT cui, MPUHLUI
PaBHONIPABHOCTH MHEPLUUANBHBIX CHCTEM

OTCYETA; MOJIEKYIAPHO-KUHETUIECKYIO
TEOPHIO CTPOCHHS BEIIECTBA, Ta30BbBIE
3aKOHBI, TIEPBBI 3aKOH TEPMOAWHAMUKH;
3aKOH COXPaHEHHS DJICKTPHUUECKOro 3apsna,
3akoH Kymona, 3akom Oma mns ydacTka
LICTIH, 3aKOH Oma TS TOJTHOM
JJEKTPUYECKON Lenu, 3akoH J[xoymsa -
Jlenna, 3aKOH 3JIEKTPOMAarHUTHOM
WHIYKIAHA, 3aKOH COXPaHEHUS »HEPTHUH,
3aKOH MPSMONIMHEHHOTO PaCIpOCTPaHEHUS
CBeTa, 3aKOH OTPaKEHUS CBETa, 3aKOH
MPEIOMIICHHSI CBETa; 3aKOH COXPaHEHHUS
SHEPTWH, 3aKOH COXPaHEHHWsS WMITYIIbCa,
3aKOH COXPaHCHHS DJICKTPUYECKOTO 3apsna,
3aKOH COXpaHEHUS MacCOBOTO  YHCIA,
moctynatel bopa, 3akoH paanoaKTUBHOTO
pacmana); YBEPEHHOE HCIIOJIB30BaHIE
3aKOHOB

u 3aKOHOMEPHOCTEN
(hM3MYIECKUX SIBIICHUHA

Y TIPOLIECCOB;

II. 06. BmameHne OCHOBHBIMH METOIAMU
HAay4yHOrO TIO3HaHUS, HCHOJb3YEMBIMU B
(hm3HKe: MPOBOAUTH MPSMBIE M KOCBEHHBIC
W3MepeHus (M3MYECKUX BEIWYWH, BHIOHpAs

npyd  aHanu3e
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ONTHMAaJIEHBIA CII0co0 U3MCPCHUA u
HCIIOJIb3ysd HU3BECTHBIC MCETOJAbI OLCHKU
rnorp CIITHOCTEH H3MepeHHI71, IPpOBOAUTH

WCCIEZIOBAaHNE 3aBHCHMOCTEH (H3MIECKUX
BEITMYHH

C WHCMOJb30BAHHEM TPSIMBIX H3MEPEHHU,
OOBSICHATh  TIONy4CHHBIE  PE3YNIbTATHI,
UCTIONB3Ysl (PU3NUECKHE TEOPUH, 3aKOHBI U
TIOHSTHS,, W JeNaTh BBIBOJBL, COOJIONATH
npaBuia  0Oe3omacHoro  TpyAa  IpH
MPOBEICHUH UCCIIEAOBaHNI

B paMKax y4eOHOr 0 3KCIIepUMeHTa U yueOHO-

UCCICAOBATENILCKOM  eSATENBHOCTH c
HCIIOIb30BaHUEM 1 POBBIX
HU3MEPUTENBHBIX yCTpOICTB "
nabopaTopHOro 000pynoBaHus;

c(hOPMHUPOBAHHOCTH TPEICTABIEHHIMA

0 MeTofax MOJTYYEHUS HAaYYHBIX
ACTPOHOMHMYECKUX 3HAHUM,

I1. 07. ChopmMupoBaHHOCTH YMECHHUS PEIIATh

pacyeTHble 3aJa4dM € SIBHO 3aJaHHOMN
(huzngeckoit MOJIETIBIO, UCTIONB3YS
(hM3UYeCKHe 3aKOHBI U IPUHITUITBI, HA OCHOBE
aHalM3a  yCIOBMA ~ 3aJaud  BHIOMpATh

(hu3MUECKyIO MOJIENb, BBIIENSATh U3UUIECKHE
BEJIMYMHBI ¥ (POPMYIIBI, HEOOXOAUMBIE IS €€
pellicHNs, TIPOBOANUTEL PAcUeThl M OLICHUBATH

peanbHOCTD MOJIy4EHHOT0 3HA4YEHUs
(u3HIecKoi BEJINUMHBI; pemiath
Ka4eCTBEHHbIC 3a/auy, BBICTpauBas

JIOTUYECKH HEMPOTHBOPEUUBYIO IIEMOYKY
pacCyXIeHUH C OINOpod Ha H3Y4YEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH M (hU3HYECKUE
SBIICHHS

OK 02.
Hcnons3oBats
COBPEMEHHBIE
cpencTBa  IIOHCKA,
aHaIM3a

U UHTEpIpeTalu
nHpopmanuu

u
nH(pOpMaIMOHHbIE
TEXHOJIOTUH

JUISL  BBIIOJHEHHS
3a1aq
npodeCcCHOHANBHOMN
JeSTEeNEHOCTH

JlmuHOCTHEBIE pe3yIbTaThl JIOJDKHBI
OTpakaTh B YacTH IEHHOCTH HAy4YHOTO
TTO3HAHUS:

- chopMHPOBAaHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHOU
MIPAKTUKHA, OCHOBAaHHOTO Ha JHajore
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHHIO
CBOET0 MECTa B IMOMUKYABTYPHOM MHPE;

- COBEpIICHCTBOBAaHUE  S3BIKOBOH M
YUTATENBCKON KYJIBTYPHI
KaK CpeACcTBa B3aWMOACHCTBHUS MEXIY
JIOABMU ¥ TIO3HAHUS MUPA;
MeramnpeaqMeTHsle  Pe3yNbTaThl  AOJKHBI
orpaxkaTth: OBIajjeHHe YHUBEPCATbHBIMHU

y4eOHBIMH MI03HaBaTENbHBIMHU
NEWCTBUSIMU:

B) paboTa ¢ uapOopMaImei:

- BIAJETh  HAaBBIKAMH  TONYYEHUS

nHpOpMAIMK W3 WCTOYHUKOB PA3HBIX
THIOB, CAMOCTOSITEIEHO OCYIIECTBISTH
MOWCK, aHaln3, CHCTEeMaTH3alWI0 |
MHTEPIPETANNIO HHPOPMAIMN Pa3INIHBIX
BHAOB 1 (OPM MPENCTaBICHNS;

- co3maBaTh TEKCTBI B  Pa3IMYHBIX
¢dopmMaTtax ¢  yderoM  Ha3HAUCHUS
nHpOpMAIMK W IENEeBOM  ayAWTOpHH,
BBIOHpast ONTHUMAJIbHYIO bopmy

NPEACTABJICHNSA W BU3YAJIN3AlIUN;

I1. 05. VYmeHue yuuTBIBATH TPaHHILIBI
NPUMEHEHUS  W3YYEHHBIX  (PM3MYECKHX
MojIenei: MaTepHasbHast TOYKa,

WHEpLHUATIbHAS CHCTEMa OTCUETa, ICaIbHBII
ra3; MOJENIM CTPOECHUs Ta30B, KUJIKOCTEH U
TBEPABIX TEJ, TOYEUHBIM 3JIEKTPUUECKUN
3apsj, siiepHas MOJENb aToMa, HYKIOHHAas
MOZIENb aTOMHOrO sapa MpH PpELICHUH
(usnueckux 3amad;

I. 09. CdopmupoBaHHOCTH COOCTBEHHOIA
MO3UIMK TI0 OTHOLICHHIO K (pu3ndeckoi
uHpopmManmy, TONydaeMOW U3  Ppa3HBIX
HCTOYHHKOB, yMeHHUH HCIIOJIb30BATh
I(poBBIE  TEXHONOTMH  JUIS  TIOWCKA,
CTPYKTYPHUPOBAaHUs,  HMHTEPIpETAllid U
NPENCTaBICHUsT  y4eOHOM W HaydHO-
NOMYJISpHOH  WH(pOpManWy;  pa3BUTHE
YMEHHI KPUTHUECKOT0 aHAJIN3a MOJIy4aeMOi
nHpOpMALIIT
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- OLICHUBATh JOCTOBEPHOCTD,
JICTUTUMHOCTD I/IH(I)OpMaIII/II/I,
€€ COOTBCTCTBUEC IPABOBBIM U MOPAJIbLHO-
OTUYCCKUM HOPMaAM;

- HCTIONIb30BATh cpencTBa
“H(pOpMAaOHHBIX

U KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
peteHun KOTHUTHBHBIX,
KOMMYHHUKATUBHBIX ¥ OpPTraHU3allMOHHBIX
3ajad ¢ coOmrojieHueM — TpeOoBaHUiA
SPrOHOMHKH, TEXHHKH Oe30MacHOCTH,

TUTHEHBI, PeCypcocOepekeH s, MPaBOBBIX
u STHYECKUX HOPM, HOPM
WHPOPMAIIMOHHON 0E30MaCHOCTH;

- BJaJEeTh HABBIKAMH pACHO3HABAHUS U
3ammTel HHPOpPMAIUH, HH)OPMAIHOHHON
0€30MaCHOCTH JINYHOCTU

OK 03.
[TnmanupoBath

U
peann3oBbIBATh
COOCTBEHHOE
npodeccruoHab
HOE u
JIMYHOCTHOC
pasBuTHE,
MIpEANPUHAMATE
JIBCKYIO
JeATENbHOCTD

B
npodeccroHanb
HOM chepe,
UCIIONB30BaTh
3HaHUA 1o
IIpaBOBOM u
(buHAHCOBOI
IPaMOTHOCTH

B pa3IH4HBIX
KHU3HEHHBIX
CHTYalUsIX

JIn4HOCTHBIE Ppe3yNbTaThI
OTpaXkaTh B YacTH
HPaBCTBEHHOT'O BOCITUTAHUS:
- CIIOCOOHOCTh OLICHHWBATh CUTYALUIO |
MpYUHUMAaThb OCO3HaHHBIC peuIcHus,
OpHUEHTHUPYSICh Ha MOpaJbHO-
HpaBCTBCHHBIC HOPMBI U LICHHOCTHU,

- OCO3HAHHWE JIMYHOTO BKJIAJ B IOCTPOCHUE
YCTOWYMBOTO OyyIIEro;
MeTanpeleeTHLIe Ppe3yabTaThl  JOJIPKHBL
oTpaxkaTh: OBlaJieHue YHHBEPCAIHLHBIMU
PETryIATUBHBIMU HeﬁCTBHﬂMI/IZ

a) caMOOpTraHU3aLUs:

- CaMOCTOSITENBEHO OCYIIIECTBIIAT
[I03HABATEJIbHYIO AEATEIbHOCTD, BBIBIATH
poOIEeMBI, CTaBHUTH
u (opmynupoBaTh COOCTBEHHBIC 3a][a4H B
00pa3oBaTeIbHOM JeATEIbHOCTH u
KU3HEHHBIX CHTYallUsX;

- CaMOCTOSTENIBHO  COCTaBIATH  IUIaH
pereHus poOIEMbI
C  y4eTOM  HMEIOIIUXCI  PEeCypCoB,
COOCTBEHHBIX BO3MOXHOCTEH U
MIPEANIOYTEHUN;

- JaBaTh OLIEHKY HOBBIM CHTYaILlUsIM;
-pacIIMpsTh paMKH y4eOHOr o peaMeTa Ha
OCHOBE JINYHBIX IPEIIIOYTECHHH;

JIOJKHEI
JTlyXOBHO-

- nienarth OCO3HAHHBIN BBIOOD,
apryMEeHTHPOBATh ero, Opath
OTBETCTBEHHOCTD 32 PEIIICHNUE;

-croco0cTBOBaTh  (hOPpMHUPOBAHUIO |

MPOSBIICHUIO INUPOKOM 3pYAWIMH B
pa3HbIX 00JAcTAX 3HAHWH, ITOCTOSHHO
MOBHINIATH CBOW  00pa3oBaTEeNbHBIN U
KyJIbTYPHBIH YPOBEHb;

0) CAMOKOHTPOITB:

WCTIONIB30BaTh MPHUEMBI PEPICKCHU IS
OLCHKM CHTyalld, BBIOOpa BEPHOrO
pelIeHus;

- YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO
TIPUHAMATh PEIICHHS TI0 UX CHIKEHUIO,

B) 3MOIIMOHAIBHBIN HHTEIICKT

- CTpeMJICHWE K JOCTIKCHUIO LEMH |
yclexy, ONTUMHU3M, HHUIMATHBHOCTS,
YMEHUE JEeHCTBOBaTh, UCXOAS M3 CBOHMX
BO3MOXKHOCTEH;

- CIIOCOOHOCTH IIOHNMATh SMONIMOHAIBHOE
COCTOSIHUE JPYTHX, YYHUTBIBATH €r0 MpHU
OCYIECTBICHUH KOMMYHUKAIIHH,

IT. 09. CdopmupoBaHHOCT COOCTBEHHOMU
MO3UIMK TI0 OTHOLIEHWIO K (pu3ndeckoi
nHdopmanmy, TONy4aeMoOW W3  Pas3HBIX
WCTOYHHKOB, yMeHUI UCIIOIb30BaTh
mQpoBble  TEXHOJIOTMU  JUIS  TIOWCKA,
CTPYKTYPHUPOBaHUS,  HMHTEpIpEeTalud |
NpeACTaBiIeHUss  y4eOHOH W HaydHO-
NONyJspHOW  WH(pOpMalWKM;  pa3BUTHE
YMEHHH KPUTHYECKOI0 aHAJIN3a MOJTy4aeMOoi
nHpopmanuu
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CIIOCOOHOCTH K
COMEePEXUBAHUIO;

- CITIOCOOHOCTD BBICTPAaUBATh
OTHOIIEHUS  C  JPYTUMH  JIIOIbMH,
3a00TUThCS, MpOSBISATE  UHTEPEC U
paspeniath KOHQJIUKTHI

COYYBCTBHIO u

OK 04.
D¢ dexTrBHO
B3aUMOJCHCTBOBATh
u paborath
B KOJIJIEKTUBE
M KOMaHIe

JInaHOCTHBIE Ppe3yNbTaThI JIOJDKHEI
OTpakaTh B YacTW IIEHHOCTH HAay4HOTO
TIO3HAHUS:
- OBJIaJeBaHWE HaBBIKAMH  y4eOHO-
HCCIIEeI0BATEIbCKOM, TIPOEKTHOM u
COIMAJIBHOM JIeSITeNbHOCTH;
MeranpenMeTHble pe3yJIbTaThl  JTOKHBI
otpaxath: OBJaJieHMe YHUBEpPCAJIbHBIMU
KOMM YHUKAaTUBHBIMU JIEHCTBUSIMHU:
0) COBMECTHAs ICATEILHOCTb:
- TIOHUMATh u HCIIOIb30BaTh
NperMYyIIecTBa KOMaHJTHO#
Y MH/IMBHyaJIbHON paboThl;
- BBIOMpPAaTh TEMaTHKy M  METOJBI
COBMECTHBIX JIEWCTBHH C Y4ETOM OOIIMX
WUHTEPECOB M BO3MOXHOCTEW Ka)JIOro
YJieHa KOJIJICKTUBA;
- MpUHUMAaThb
JACATCIIBHOCTH, OpraHnu30BbIBATH
U KOOpAUHUPOBATb [EUCTBUS IO €€
JIOCTHKEHUIO: COCTABJIATH IUIAaH JACHCTBUIM,
pacnpenensiTh POk C y4eTOM MHEHHH
YYaCTHHKOB,  OOCYKAaTh  Pe3yJIbTaThl
COBMECTHOH paboThI;
-OIICHMBATh KadeCTBO CBOEro BKJIaga U
KO)KIOI0 y4YacTHHKAa KOMaHIbl B OOIIMH
pe3yJbTaT 1o pa3paboTaHHBIM KPUTEPHAM;
-TpejJiaraTb HOBBIE MPOEKTHI, OLIEHUBATbH
uzieu c MO3UIUU HOBHU3HBI,
OpPUT'MHAJIBHOCTH, IIPAKTUYECKON
3HAa4YUMOCTH; KOOpAMHHPOBAThH u
BBINOJHATH PaOOTY B YCIOBUSX PEAIbHOTO,
BUPTYaJbHOTO U KOMOHMHUPOBAHHOTO
B3aNMO/ICHCTBHS,
-OCYILIECTBIIATh
CTpaTeruuecKoe
B Pa3IMYHBIX
TBOPUYECTBO U
HMHUIMATHBHBIM.
OsnaneHne YHUBEPCAIBHBIMU
PETYNATUBHBIMHU JACHCTBHUSIMU:
T) IpuHATHE ce0s U IPYTUX JIOACH:
- IPUHUMATh MOTUBBI M ApTYMEHTHI JPYTHX
JIOAEM  Opu  aHanu3e  pe3yJabTaToB
JeATENBHOCTH;
- TIPU3HABATh CBOE TPABO U MPABO APYIUX
JIFOJIel Ha OIIMOKH;

- pa3BHUBATh CIIOCOOHOCTH TOHUMATh
MHp C MTO3HIMHN IPYTOTr0O YeIOBEKa

Lenu COBMECTHOM

MO3UTHBHOE
[IOBE/ICHUE

CUTyalUsiX, MPOSIBISATH
BOOOpaXkeHue,  ObITh

I1. 10. OBnaneHne yMeHWsAMH paboTaTh B
TpyImime

C BBHINOJIHEHHEM pa3IMYHBIX COIMAIBHBIX
poneif, IUIaHUpOBaTH pabOTy  TPYIIIEL,
PALOHAIIBHO PACIIPENENATh IeSTeNbHOCTh B
HECTaHAAPTHBIX ~ CHUTYyalUiX, a/IeKBaTHO
OLICHMBATh BKJIaJ Ka)KJOTO W3 YYaCTHHKOB

TPYIIIBI
B PElICHHE paccMaTpUBaeMOi PoOIeMbI

OK 05.
OcymiecTBIATh
YCTHYIO

u MTUCEMEHHYIO
KOMM yHHUKAIIHIO

Ha
TOCYIapCTBEHHOM
s3eIke  Pocchiickoi
®denepanyuu

¢ yaeToM

JImaHOCTHBIE Pe3yABTATHI JTOJIXKHBI
OTpakaTh B  YaCTH  JCTETHICCKOTO
BOCITUTAHHS:

- OCTETHYECKOE OTHOIICHHE K MUY,
BKIJIFOYAs. OJCTETUKY OBITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOpPTa, TpyHAa
¥ OOIIECTBEHHBIX OTHOIIICHHIH;

B 00JIaCTH MATPHUOTHYECKOTO0 BOCHHTAHUS
TIPOSIBIISATE:
-LIEHHOCTHOE
roCy1apCTBEHHBIM

OTHOILICHHUE K
CUMBOJIaM,

I1.01. ChopMupoBaHHOCTE MPEACTABICHHI O
pomn

u Mecre (HU3NKM W acTpOHOMHHM B
COBPEMEHHOM HaydyHOW KapTHHE MuUpa, O
crcTeMoo0pa3yromiei ponu 7637171
B Pa3BUTHM E€CTECTBCHHBIX HAyK, TEXHHKH
W COBPEMEHHBIX TEXHOJOTHH, O BKJIaje
POCCHICKHX

1 3apyOeKHBIX YUCHBIX-(HU3UKOB B Pa3BUTHE
HaYKH; TTOHMMaHue (PU3NYECKOH CYIIHOCTH

12




0COOEHHOCTEH

HUCTOPUYCCKOMY U IPUPOAHOMY HACJICOHIO,

HaGJ’IIOI[aeMLIX SIBJICHHUIA MUKpOMHpa,

COLMAJIbHOI' O NaMATHUKaM, TPAJUIHAM Haposos Poccun, MaKpOMHpa ¥ MCramupa; MOHHMAaHHC POJIH
u KyIbTypHOro | AOCTHAKEHHAM Poccun B Hayke, HCKYCCTBE, | acTpOHOMHM B HPAKTHYECKOH NESATENLHOCTH
KOHTEKCTA CIIOpTE, TEXHOJIOTUSX U TPYAE; YelIOBEKa

Meranpenmerseie  pesynbTaThl  JOKHBL | i ajp peffirem HAYIHO-TEX HHYECKOM

orpaxaTs: OBianeHue _YHUBEPCAILHBIMU | yapymyy  pormu usuke B (hOpMHUPOBAHHH

KOMMYHUKaTUBHBIMU JEHCTBUSMMU: <

SICHC: KpYro3opa 1 yHKIMOHAIBHOH TPaMOTHOCTH

) 0o YeNoBeKa Ui PELIeHUs NPaKTUYECKUX 3a1a4

- OCYILECTBIIATh KOMMYHMKAIlUd BO BCEX

cdepax KU3HH;

- pacrio3HaBaTh HeBepOaJbHBIE CPEACTBA

o0meHus, MIOHUMAaTh 3HaYeHUE

COLMAJIBHBIX ~ 3HAKOB,  PAaclO3HaBaTh

MIPEANIOCBUIKY KOH(IMKTHBIX CUTYalldd W

CMSITYaTh KOH(IJIMKTHI;

- pa3BepHYTO M JIOTMUYHO HU3JaraTh CBOIO

TOUKY 3peHust

C MCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB
OK 07. JInuHOCTHBIE pE3YJIbTaThI noixkHsl | T1.08. CdhopmupoBaHHOCTB YMEHUS
ConelicTBOBaTh OoTpaxkaTb B HaCTH  SKOJIOTMYCCKOIO | MpUMEHSATH  IOJIYYCHHBIC  3HAHUA  JJIsd
COXPaHEHUIO BOCITUTaHHA: _ | obbsacHenus yCIOBUH [IPOTEKAHUS
OKpYKaloIIeH - COPMHUPOBAHHOCTE  SKONOTHYECKOMH (u3nueckux SIBJICHUHA B TPUPOJAE W JUIs
Ccpenpl, KyJIbTYpbI, TIOHUMAHHE BIWSHW | pppgris  NpakTUYECKUX — PElICHME B
pecypcochepesenn | COLMANTPHO-KOHOMUYECKUX MPOLECCOB HA | 1op o mmepmoii S—

COCTOSIHME TPUPOAHOM M  COIHUAIBHON
10, MPUMEHSTH Ui obecrieueHHst  O0€30MaCHOCTH  IPH

cpelibl, OCO3HaHHE ITT00AIBHOI0 XapaKTepa
3HAHMS . o0OparieHnu
00 maMeneHnn | oo HCCRIX npobaem; ¢ OBITOBBIMH MPUOOpPAMH M TEXHUYECKUMH

- IJJAHHPOBaHME M  OCYIIECTBIICHHE N
KJIMMaTa, JieHiCTBH B OKpy)Katoleii cpejie Ha ocHope | YCTPOHCTBAMH,  COXPaHEHMA  3/10pOBbS M
MIPUHLUIIBI 3HAHMS eI yCTOMYMBOTO pa3sBHTHS cobmroieHus HOPM OKOJIOrHYECKOrO
OepeKIIUBOrO YeNoBEYECTRa, MOBEJIEHUsT B OKpyXKaromedl  cpene;
TIpOU3BOACTBA, aKTUBHOC HETIpUSITHE HeﬁCTBHﬁ, IIOHUMaHNEC HCO6XOHHMOCTH TMPUMEHCHUA
3¢ PeKTUBHO IPUHOCSIIMX BPEJ] OKPYKAIOLIEH CpeJIc; JIOCTHYKEHHUN 076371’
JeHCTBOBATh - aKTMBHOE  HeNpusiTHe  JICUCTBUH, | ©  TEXHOJIOTMH  IUId  PAaLMOHAJIBHOIO
B UPE3BBIYAHHBIX | MPUHOCSIINX BPEJ OKpYXKaloIlle cpere; MPUPOJIONOJIb30BAHUS
CUTYaIMsAX - yMEHHE MPOrHO3UPOBAThH

HeOIaronpusTHoIC 9KOJIOTUYECKHE

TMIOCIIE/ICTBHSA HpeANPUHIMAEMBbIX

JICCTBUI, IPENOTBPALLAT UX
IIK 1.1. Bemomnnats | JIndHoCTHBIE pe3yabTaTHI nomkubl | [1.01 ChopMupoBaHHOCTS NpeACTaBICHUH O

paboThl 1O BBOXY
JIOMOBBIX CHJIOBBIX
CHCTEM B
IKCILTYaTaIHIO;
TIK 1.2. Beimmonuars
paboTel MmO BBOAY
JIOMOBBIX
¢J1a00TOYHBIX
CHCTEM B
IKCILTYaTaIHIO;
[IK 2.1. IIpoBepsTh
TEXHUYECKOE
COCTOSIHUE
MYHHUIUTATBHBIX
JIMHAR
JNIEKTpOIIepeiay;
TIK 3.3. Bemmonusars
MPOBEPKY u
HaNaJKy
AIEKTPOOOOPyI0Ba
HUS Ha OOBEKTax
AIEKTPOCHAOKEHUS
B TPOMBIIUICHHOM
u TpaxXTaHCKOM

OTpa)kaTb B YacTH LEHHOCTH HAyYHOTO
TIO3HAHUSA:

- TOTOBHOCTb K TPYyLy, OCO3HAHHUE
LEHHOCTH MacTepCcTBa, TPyAOI00He;

- TOTOBHOCTh K AKTHBHOH IEATEIbHOCTH

TEXHOJIOTMIECKOH Hu COLIMAJILHOM
HATIPaBIICHHOCTH, CIIOCOOHOCTH
HMHHILIUPOBATb, IUTAHUPOBATh u
CaMOCTOSITENIHHO ~ BBIIOJHATH  TaKylo
JeATENBHOCTB;

- WHTepec K pasauyHbiM  chepam

poeCcCHOHAIBHON 1SS TETLHOCTH;

-OBJIaJICBaHUC HaBBIKAMH yaebHo-
HCCIIEI0BATENbCKOM, IPOEKTHON

M COIUAJILHOM NeSITEIbHOCTH.
MeramnpeaqMeTHsIe PE3yNbTaThl  JAOJKHBI

OTpakaThb:
OBianeHne yHWBEPCAIFHBIMU YIeOHBIMH
MO3HABATENbHBIMU JCHCTBHAMM:

a) 6a30BbIE JOTHUECKHE ICHCTBHSL:
CaMOCTOSITENIbHO  (OPMYIMPOBATH U
aKTyaJM3UpPOBAThH npobiemy,
paccMaTpuBaTh ee BCECTOPOHHE;
yCTaHaBIMBATh CYIIECTBEHHBIN MPHU3HAK

pon M MecTe (UMK U acTPOHOMHHU B
COBPEMEHHO Hay4yHOW KapTUHE MHpa, O
cucTteMooOpasytomieit  ponu  puzukd B
Pa3sBUTHUM E€CTECTBEHHBIX HAayK, TEXHUKU U
COBPEMEHHBIX  TEXHOJOTHH, O BKIAJe
poccuiickux W 3apyOeXHBIX  Y4EHBIX-
(M3UKOB B pa3BUTHE HAYKH; IMOHUMaHHE
(u3mgeckol  CyImIHOCTH — HaONIOIaeMBIX
ABICHUH  MHKPOMHpA, MakpoMupa H
Meramupa; MOHUMaHHUE POJIN aCTPOHOMHUH B
MPaKTHYECKOW JESTENbHOCTH 4YENOBEKa H
JanbHeHIeM Hay4YHO-TEXHUYECKOM
pa3BuTHH, ponu (pU3WKH B (HOPMHUPOBAHUH
Kpyrosopa 1 (yyHKIIMOHATbHON IPaMOTHOCTH
YeloBeKa IS PEIICHHS MPaKTHYECKUX

3a1ay;
I1.02. CdopmupoBaHHOCTH YMEHHHA
pacro3HaBaTh ¢bm3Hueckue SIBJICHHS

(porteccl) W OOBACHATH WX Ha OCHOBE
W3YUCHHBIX 3aKOHOB: paBHOMEPHOE W
PaBHOYCKOpEHHOE TIPSIMOJIMHEHHOE
IBIDKEHUE, CBOOOMHOE  MaJeHHWe  Tedl,
IBIDKEHHE TI0 OKPYXHOCTH, HMHEpPIHS,
B3aNMOJICHCTBHE  TeN,  KOIeOaTelbHOe
JIBIDKEHHE, PE30HAHC, BOJTHOBOE NBI)KCHHE;
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CTPOUTCIILCTBE, B

TOM qyuclie c
Pa3TUYHBIMU
BHIAMH PEJICHHBIX
3aIlINT;

TIK 4.2. Beimonuars
MOHTQX W HaJlaJIKy
3JIEKTPOOOOPYI0BA
HHS aBTOMaTU3AI[IH
CHUCTEM YIIpaBJICHUS
BEHTHIISILINY,
KOHIUIIMOHUPOBAH
Hsl,
BOZOCHAOKEHUS,
OTOILJICHHUS.

WIA ~ OCHOBaHUS Ui CpaBHEHWH,
KITacCU(UKAIIHI u 0000TIeHNS;
OMPEIENIATh LEU NEeITELHOCTH, 33/1aBaTh
napamerpbl U KPUTEPUH HX JOCTHXKCHUS,
BBISIBIISITH 3aKOHOMEPHOCTU u
NPOTHBOPEYHS B PacCMaTPHBACMBIX
SIBJICHUSIX;  BHOCHTh  KOPPEKTHBHI B
JIeATENbHOCTh, OLICHUBATH COOTBETCTBHE
pe3yIbTAaTOB LIENSIM, OLCHHBATH PHCKH
MOCNE/ICTBUNA  NIeSATebHOCTH; Pa3BHUBAThH
KpPEaTHBHOE MBIIUIEHHE TPU PEIICHUH
JKM3HEHHBIX ITpo0IieM;

0) 6a30BbIC UCCIICIOBATEIBCKHUE ACHCTBHS:
- BIIAJICTh HaBBIKAMH y4eOHO-
HCCITIeTOBATENBCKOM u MPOEKTHOM
JeATENbHOCTH, HABBIKAMH  pa3penieHus
npooIeM;

- BBIBIATH  [PUYUHHO-CIIEACTBEHHBIC
CBSI3M W aAKTyalu3upoBaTh  3ajady,
BBIBUIaTh  THUIOTE3y €€  PEelICHUs,
HAXOMIUTh APTYMEHTBI JJIsI JI0Ka3aTeNbCTBA
CBOMX YTBEPKICHUMN, 3a7aBaTh IIapaMeTPhl
U KPUTEPUU PELLECHNS,

- AaHaJIM3UpOBATh l'lOJ'Iy'-ICHHBIe B XOI€
pEIIeHHs 3a/1a4l PEe3YJIbTaThl, KPUTHUECKU

OLIEHUBATh uxX JIOCTOBEPHOCTH,
NPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCIIOBHSAX;

- yMeTb  IIEPEHOCHTh  3HAHUA B

MO3HABATENIFHYI0 M TPAKTHYECKYI0 YaCTH
JKU3HENEITEILHOCTH,

- yMeTh MHTETPUPOBATh 3HAHUSA U3 PAa3HBIX
MpeAMETHBIX o0nacTeif;

- BBIIBUTAaTh HOBBIC HJEH, IpeasaraTh
OpPHUTHHAJIEHBIE TIOXOABI M PELICHHUS;

- MPOSIBIATE  CIIOCOOHOCTh  HX
WCIOJIB30BaHUsA B IIO3HABATEIbHOM M
COLIMAJIbHON ITPAKTHKE;

-TIPOSIBIISITH CLIOCOOHOCTh U TOTOBHOCTH K

CaMOCTOSITEJIbHOMY ~ IOUCKY  METOJI0B
peteHus MPaKTHYECKUX 3a;ad,
MIPUMEHEHHIO Pa3IU4HBIX METOIOB
[TO3HAHUS,

- CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE
3aJa4 B 00pa30BaTEIbHOH NEATEIbHOCTH
U OKU3HEHHBIX CHUTYalWsX; BBIABIATH
NPUYMHHO-CIICIICTBEHHBIE CBSA3M M UL
JIOKa3aTeJIbCTBa  CBOMX  YTBEPIKICHHI,
3aJ]aBaTh apaMeTphl 1 KPUTEPHHU PELICHHS

aKTyaJU3UpOBaTh  3aJady, BBIIBUTATH
TUIIOTE3y €€  pEIIeHWA,  HaXOOWTh
apryMeHTBI;

- aHATM3MPOBAaTh IONYYEHHBIE B XOME
peIIeHNs 3a1a4y PEe3yabTAThl, KPUTHIECKH

OIICHUBATH ux JOOCTOBEPHOCTD,
NPpOrHO3UPOBATE W3MEHCHHE B HOBBIX
YCIIOBUSAX, JaBaThb OLICHKY HOBBIM

CUTyallsIM, OLICHWBATh IPHOOPETEHHBIH
OIIBIT;

- pa3pabaThIBaTh IJIaH PEIIEHUs TPOOIEMBI
c Y4ETOM aHaIHu3a HUMEFOLIUXCS
MaTepHaNbHBIX M HEMaTepUalIbHBIX

T dysus, OpOYHOBCKOE JIBUKEHHE,
CTPOCHUE JKUIKOCTEH © TBEpPABIX Ted,
U3MEHCHHE O00bheMa Ten TPU HarpeBaHUHU

(oxmaXkeHnu),  TEIUIOBOE  paBHOBECHE,
UCTIapeHne,  KOHJEHCAlWs,  IUIABJICHHUE,
KPHUCTAJUTM3alMs, KHUIIEHHE,  BII&XHOCTb
BO3AYyXa, CBSI3b CpeOHEH KUHETHYECKOU

SHEPTHU TEIUIOBOTO JBMXKCHHUS MOJICKYN C
a0COIIOTHOM  TeMIIepaTypol, MOBHIIICHHE
JABJICHUS Ta3a TMPH €ro HarpeBaHUU B
3aKPBITOM cocye, CBSI3b MEXIy
mapameTpamMu COCTOSIHHSI rasa B
M30MpoIIeCccax; SJIEKTPU3AIIHS Ten,
B3aMMOJICHCTBHE  3apsOB, HAarpeBaHUC
MPOBOJTHMKA C TOKOM, B3aUMOJCHCTBHE
MAarHUTOB, SJICKTPOMArHUTHAS WHIYKITHS,
JICHCTBHE MAaTHUTHOTO TIOJISI HA TIPOBOJIHUK C
TOKOM u JIBYOK YU CSI 3aps,
3JICKTPOMATrHUTHBIC KOJICOAHUS W BOJIHBI,
MPSMOJIMHEHHOE PACIpPOCTPAaHEHUE CBETa,
OTpaKeHHE, MPEJIOMIICHUE, HHTePEpPCHITHS,
JTU(paKIns u MOJIApU3aLus CBETA,
JTUCTIepCUst  CBeTa;  (DOTOIIEKTPHUCCKUI
3¢ dekT, CBETOBOE JTaBJICHUE,
BO3HMKHOBEHHE  JIMHEWYaTOro  CIHEKTpa
atoMa BOJIOpPO/IA, €CTECTBEHHAs u
I/ICKyCCTBeHHaH paJlI/IOS.KTI/IBHOCTI);

[1.03. Bmamenuwe  OCHOBOMNOJATAIOIIMMH
(pU3NUECKMMU TIOHATHSMH WM BEIMYMHAMH,
XapaKTepU3YIOIIUMHU (PU3MIECKUE MPOLIECCHI
(CBSI3aHHBIMHU C MEXAaHUYECKUM JIBIDKEHHUEM,
B3aMMOJCHCTBUEM  Te€Jl, MEXaHWYCCKUMH
KOJcOaHUSIMM W BOJHAMH,  aTOMHO-
MOJICKYISIPHBIM ~ CTPOCHHEM  BEIIECTBa,
TEIUTOBBIMU TIPOLIECCAMU; AIIEKTPUIECKUM U
MAarHUTHBIM TTOJISIMH, 3IIEKTPUIECKUM
TOKOM, AJIEKTPOMArHUTHBIMU KOJIEOAHUSIMU
W BOJHAMH, ONTHYECCKUMHU SIBICHHSIMU,
KBAaHTOBBIMH SBIICHHSMH, CTPOCHHEM aToMa
U aTOMHOTO S/Ipa, paJHOaKTUBHOCTHIO);
BJIaJICHHC OCHOBOIIOJIATAIOIIMH
ACTPOHOMHUYECKUMU ITOHATUSMH,
ITO3BOJISIOIIMMH XapaKTepHu30BaTh
MPOIIECCHI, TPOMCXOASIINE Ha 3Be3Jax, B
3BE3HBIX CHCTEMAaX, B MEKIaJIaAKTHYECKOMN
cpeze; OBIKEHNE HeOSCHBIX Tell, IBOIIOIUIO
3Be3] 1 BeenrenHoi;

11.04. Bianenne 3aKOHOMEPHOCTSIMH,
3aKOHAMHU M TEOPHSMHU (3aKOH BCEMHPHOTO
Tarorerus, I, II u III 3akomer HeroToHa,
3aKOH COXpPAaHECHUS MEXaHUYECKOW SHEepIuH,

3aKOH COXPAaHCHHS WMIIYNIbCa, MPUHIMI
CYNEPIO3UINT cH, TPUHIAIT
PaBHONIPABHOCTH HMHEPIMAIBHBIX CHCTEM

OTCYETA; MOIEKYISPHO-KHHETHYECKYIO
TEOPHIO CTPOCHHS BEIISCTBA, Ta30BBIC
3aKOHBI, TIEPBHIM 3aKOH TEPMOIMHAMUKHY,
3aKOH COXPAHCHHUS AJIEKTPHUECKOTO 3apsiaa,
3akoH Kymona, 3akoH Oma ams ydacTka
LICTIH, 3aKOH Oma IS TOJTHOM
JJIEKTPUYECKON 1enu, 3akoH JDxoyns -
Jlenma, 3aKOH 3JIEKTPOMarHUTHOU
WHAYKLIWH, 3aKOH COXPAHEHUS OSHEPruw,
3aKOH MPSIMOJIMHEMHOI0 pacnpoCcTpaHEHHsI

14




PECypCOB; CTAaBUTH HpO6J’I€MLI n 3a1a4u,
JO0ITyCKaronue aJIbTCPHATUBHBIC PCIIICHUS.

CBETa, 3aKOH OTPaXCHHS CBETa, 3aKOH
MPETOMIICHHS CBETa, 3aKOH COXpPaHCHHUS
SHEPTHH, 3aKOH COXpaHCHUS UMITYIIbCa,
3aKOH COXPAHCHHUS AJIEKTPHUYCCKOTO 3apsiia,
3aKOH COXpaHEHHWs MAacCOBOTO  YHCIIA,
MOCTYNaThl bopa, 3aKoH pPaJuOAKTUBHOTO
pacmana);  YBEpEHHOE  HCIOJIB30BaHUC
3aKOHOB M 3aKOHOMEPHOCTCH TpU aHau3e
(hM3MYIECKHX SIBIICHHH U TPOIECCOB;

I1.05. VYMmenue  yuuThIBaTH  TpaHHUIIBI
NPUMEHEHNSI  U3YYEeHHBIX  (DU3UUECKUX
MOgIeINeH: MaTepHanbHas TOYKa,

WHEpIMaIbHas CHCTEMa OTCUCTa, HICaTbHBII
ra3; MOJCIH CTPOCHUSI Ta30B, YKUIKOCTCH U
TBEPIBIX TEJN, TOYCYHBIH SJICKTPHUUCCKUI
3apsn, sjepHas MOJAETbh aToMa, HYKIOHHAs
MOJIC]Tb aTOMHOI'O sIIpa MPH  PEIICHUH
(u3nueckux 3amay;

[1.06. BnaneHne OCHOBHBIMU METOAAMHU
HAyYHOTO IIO3HAHUS, WCIONb3yEeMBIMU B
(hu3MKe: MPOBOMUTH TPSAMBIC U KOCBCHHBIC
HU3MepeHus: (hU3NUECKUX BEJUYWH, BRIOMpas
ONTHMAJBHBIA  CIIOCOO  W3MEpeHus |
I/ICHOHBSyﬂ HU3BECTHBIC METO/bI OLICHKHU
MOrPEIIHOCTE  U3MEPEHUHl, INPOBOIUTH
HCCICIOBAaHUE 3aBHCUMOCTCH (DH3HUUECKUX
BCJIIMYUH C HUCIIOJIB30BaAHHEM MpAMBIX
U3MEPEHN, OOBSCHATD [IOJIy4YEHHBIE
pe3yabTaTHI, UCTIONB3YS ¢busnueckue
TEOPHM, 3aKOHBl W TIOHATHUS, M JIeNaTh
BBIBOZIBI; COONIONATh MpaBHia GE30MacHOro
TpyAa TpH TPOBEICHUU HCCIICAOBAaHUNA B
paMKax y4eOHOro HKCIIEpUMEHTa U yueOHO-

HCCIIeI0BATENbCKOM JeATEeNbHOCTH c
HCIIOJIb30BAaHUEM (POBBIX
MU3MEPUTENIBHBIX YCTPOHCTB u
1a60paTOPHOTO 000pyI0BaHNS;
cOPMUPOBAHHOCT ~ MPENCTaBICHHH O
MeTomax HONTy4eHHs Hay4YHBIX

ACTPOHOMMYECKUX 3HAHUIA;

I1.07. ChopMupoBaHHOCTH YMEHHS pelIaTh
pacdeTHble 3ajayd C SIBHO 3aJaHHOM
(br3HIecKoi MO/IETIBIO, UCIIONB3Ys
(u3mueckne 3aKOHBl W TNPUHLUIBL, Ha
OCHOBE aHaJIM3a yCJIOBHS 3aJaddl BBHIOMpAThH
(usnueckyro MOJIETIb, BBIJICTISITH
(u3ndyeckne  BEMUYMHBI W (OPMYIIBL,
HEOOXOAMMBIE Ul €€ PELICHHs, MPOBOAUTH
pacdeTsl M OIECHUBATh  PEATBHOCTH
MOJIYYCHHOTO  3HA4YCHUS ¢usmueckon
BEJINYMHBI, PEIIaTh KAa4eCTBEHHBIC 3aJadH,
BBICTPaNBas JOTHUECKH HEMPOTHBOPEUNBYIO
LENOYKY pacCyXIeHMH ¢ Omopoll Ha
W3ydCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(hu3mdIecKue SBICHNUS,

I1.08. CdopmupoBaHHOCTH YMEHUS
NPUMEHSTh  TONYYCHHBIE  3HAHMA IS
00BSCHEHUS YCIIOBHH MIPOTEKaHNs
(m3uUecKuX SIBIEHWH B TPUPOAE M IS
NPUHATHS ~ TPAKTUYECKUX  PEIICHWH B
TIOBCETHEBHOW KM3HM 11  oOecriedeHus
6e30macHOCTH PH OOPAIIEHUH C OBITOBBIMH
pudOpaMu U TEXHUIECKIMH YCTPOHCTBAMH,
COXPaHEHHMS 37I0POBbS M COONIIOACHHS HOPM
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JKOJIOTHYCCKOI'0O IMOBCACHUS B Oprxcanmeﬁ

cperne; MOHMMAaHHE HEoOX0IMMOCTH
NPUMEHEHNSI  JOCTIKEHHH  (QU3UKH |
TEXHOJIOT M Ui PpaLOHAIEHOTO
MPHUPOAONONB30BAHMYS;

I1.09. CdopmupoBaHHOCTE COOCTBEHHOMI
MO3UIMM TI0 OTHOIICHHIO K (HU3MYECKOH
nHopmanuy, TOMy4aeMOH W3  Pa3HBIX
HCTOYHHKOB, YMEHHH HCIIOJIb30BATh
(poBBIE  TEXHONOTMH  JUIl  TIOHCKa,
CTPYKTYPHUPOBAHUs,  WHTEPIIPETallMN |
NpEe/ICTaBIeHUs]  y4eOHOM W HaydHO-
MOMYJISIPHOW ~ WH(pOpPMalyy;  pa3BUTHE
YMEHHI KPUTHYECKOT0 aHaJIM3a TT0JTy4aeMOit
nHpopmanuy;

I1.10. OBnapeHue yMmeHHsSIMH pPaboOTaTh B
Tpynrme ¢ BBIMOJHEHHWEM  pa3JIn4HBIX
COIIMAJIBHBIX pOJIEH, IUIaHUPOBaTh paboOTy
TPYNIbl,  PAlMOHAIBHO  pacIpelensTh
JIeITENIbHOCTh B HECTAHJIAPTHBIX CHTYaIIHAX,
aJICKBaTHO OLIEHMBATh BKJIAJ KaXXJOro W3
Y4aCTHUKOB TpYyMNIIbI B peUICHUe
paccMaTpuBaeMoi POOJIEMBI.
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIBbHOMN JUCHUILIMHBI « PU3UKA»

2.1. O6beM QUCHMILIUHBI ¥ BHABI Y4e0HOH padoThl

Bun y4e0Hoii padoThI O0BeM B yacax
O0BeM 00pa3oBaTebHON MPOrPAMMBbI JUCHMILTHHDI, 180
B TOM 4YHCJIE:

OcHoBHOE coaep:kanme, 92
B TOM YHCJIE:

TEOopeTUIeCKoe 00yUCHHE 66
NPAKTHYECKUE 3aHATHS 4
J1a00paTOPHBIC 3aHATUS 16
KOHTPOJIbHBIE PaOOTHI 6
IIpodeccnonabLHO-0pHEeHTHPOBAHHOE COeP:KaHNe,

B TOM YHUCIJIC: 36
TEOpEeTUUECKOE 00yUCHHE 18
J1a00paTOPHBIC 3aHATHUS 2
NpPaKTUYECKUE 3aHITUSA 16
CamocrosiTesibHasi padoTa 38
IIpomesxyTounas atrectanms (I depeHINPOBaHHBIA 3a4eT) 2
KoncyabTanuu 4
IIpomesxyTouHas aTTecTanmst (dK3aMeH) 8
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2.2. TemaTnyeckuii nJaH u coxep:xanue ydeonoi gucuuniaunsl OY /113 «@uznka»

HaumenoBanue
pa3aesioB U TeM

Conep:xanue y4eOHOro Mmatepuana (0CHOBHOe U NMpodecCHOHATBLHO OPUEHTHPOBAHHOE), KOHTPOJIbHbIE PadoThl,
Ja0dopaTopHbIe M MPAKTHYECKHE 3aHATHS, CAMOCTOSITeJIbHbIE PadoTa, padoTa HaJl HHANBUAYAJTbHBIM IPOEKTOM

Oo0bemMm
4acoB

DopMupyeMble
KOMIIeTeHIIUH

Paznen 1. @u3nka M METOABI HAYYHOI0 NO3HAHUS

Tema 1.1
BBenenne

Conep:xanue yueOHOr0 MaTepuajia:

®uzuka — Hayka o npupoge. [Ipumenenue GU3NKH B TEXHMKE U TEXHOJIOTHUSIX

®dusmuka - Hayka o npupozae. HaydHele MeTonsl MO3HAaHUS OKpyXarollero mupa. Poib skcrepuMeHTa M TE€OpUU B
npoliecce NO3HAHUS NPUPOJIBI. DKCIEpUMEHT B pu3uke. MonenupoBanue GU3n4YecKux sBJIeHH 1 porieccoB. HayuHbie
rurnore3bl. DU3NUECKUe 3aKOHBI U TeOpuH. |'paHuIbl NPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpUHITUIT COOTBETCTBHSI.
Posb u MecTo pu3uku B popMUpOBAHMN COBPEMEHHON HAYYHON KapTUHBI MUPa, B IPAKTUYECKON eI TEbHOCTH JIFOJICH.
[IpyMeHeHne B CIeIaIbHOCTH.

OK 03
OK 05

CamocTosiTesibHas padoTa:

[TpounTath TEKCT yueOHMKA, 3aN0JIHUTh TAOJHIY, PEIIUTh 33/1a41

Paznen 2. Mexanuka

27

Tema 2.1
Kunematuka

Cojep:xaHue yue0HOro MaTepuaJia:

MexaHu4ecKoe IBHKeHHE

MexaHnnueckoe JBHIKCHUC. OTHOCHTEIILHOCTh MEXaHUYECKOI'0 JBHXXCHUA. Cucrema oTcuera. TpaeKTopI/m.
[Nepemerenue, CKOpoCTh (CPEeAHsS CKOPOCTh, MTHOBEHHAS! CKOPOCTh) U YCKOPEHNE MaTePHAIbHON TOUKH, UX MPOCKLIUH
Ha OCH CUCTeMBbI koopauHaT. CIo)keHHe IepeMeIeHUI U CI0XKEHHEe CKOPOCTEH.

CamocTosiTejibHas padoTa:

[IpounTaTh TEKCT yueOHMKA, OTBETUTH HA BONPOCH! MaparpagoB, BHIIOIHUTH TECTHL

PaBHOMepHOe U PABHOYCKOPEHHOE HpﬂMOJ’lHHeﬁHOQ JABHIKCHUC

PaBHOMEpHOE W PAaBHOYCKOPEHHOE NPSAMOJIMHEHHOE IBIDKEHHE. ['paduky 3aBHCHMOCTH KOOPAMHAT, CKOPOCTH,
YCKOpEHHMS, IyTH U IepeMelleHNs] MaTepuaabHON TOYKH OT BpeMeHH. CBOOOIHOE majeHue. Y CKOpeHne cBOOOIHOro
TIaJIeHHUsI.

CamocTosiTejibHasi padoTa:

[IpounTaTh TEKCT yueOHNKA, OTBETUTH Ha BOMPOCH! IMaparpa)oB, BEIIOIHUTH TECTHL

KpuponuHneiinoe ABM:KeHHE

KpuBonuneiiHoe aBmxeHue. [[BrxeHne MaTepuanbHON TOUYKH IO OKPYKHOCTU € IOCTOSHHOM MO0 MOJYJIIO CKOPOCTBIO.
YrmoBas CKOpPOCTb, JHHEHHas ckopocTh. llepmonm m wactora oOpameHus. LleHTpocTpeMHTENsHOE YCKOpPEHHE.
TexHu4eckue ycTpoiicTBa M MPAaKTHYECKOE NPUMEHEHHE: CIHIOMETp, IBI)KCHHWE CHApPSIOB, ILEMHBIC M PEMEHHBIC
nepenayn.

CamocTosiTeJibHAasi padoTa:

[TpounTaTh TEKCT yaeOHMKA, OTBETUTH Ha BOMPOCHI aparpados, BHIOIHUTB TECT.

Tema 2.2
JAunamuka

Conep:xaHue y4eOHOro MaTepuaJa:

3akonbl HeloTOHA. 3aK0H BceMUPHOro Tarorenns. Cuiia TsxKecTH
[puaInn otHOcHTensHOCTH ["ammnes. Ilepseiii 3akoH Herotona. MHeprmanpHbIe cucTeMbl oTcaeTa. Macca Tena. Cra.
IIpunnun cynepno3uimu cuwi. Bropoil 3akon HeloTOHa 17151 MaTepualIbHOM TOYKHM B MHEPLIMAILHOM CHCTEME OTCUETa

OK 01
OK 02
OK 04
OK 05
OK 07
K 1.1
K 1.2
MK 2.1
IIK 3.3
1K 4.2

18




(MCO). Tpernii 3axon HploToHa 11 MaTepHalbHBIX TOYEK. 3aKOH BceMHpHoOro TsroreHus. Cuia Tspkectu. [lepas
KOCMHUECKasl CKopocTh. Bec Tena.

CamocTosiTesibHAas padoTa:

HpoanaT}, TCKCT y‘le6HI/IKa, OTBCTUTH Ha BOIIPOCHI Haparpa(bOB, BBITTIOJIHUTH TCCTHI.

Cuabl ynpyroctu. CWibl TpeHust

Cuna ynpyroctu. 3akon ['yka. Tpenue. Bunbl Tpenust (1okosi, ckonbxeHus1, kadenus). Crna tpenust. Cyxoe TpeHue.
Cuiia TpeHuUs CKONIbKEHHS U criita TpeHust nokost. Koaguuunent Tpenns. Cuia conpoTHUBIIEHHS IPU IBU)KEHHUHN Tejla B
KHUJKOCTHU WJIM Ta3e.

CamocTosiTesibHAas padoTa:

HpO‘II/ITaTB TCKCT y‘{e6HI/IKa, OTBCTUTH Ha BOIIPOCHI napar‘pa(bOB, BBITIOJIHUTH TCCTHI.

JJ1eMeHTbI CTATUKHU
[MocTynaTtensHOE U BpalaTeIbHOE ABMKCHUE a0COTFOTHO TBEPIOTo Teja. MOMEHT CHIIBI OTHOCHTEIBHO OCH BPAIICHUSI.
ITnedo cunbl. YcnoBus paBHoBecus: TBepaoro Tena B UCO.

Tema 2.3

3aKkoHbI COXpaHeHHs

B MEXaHUKeE

Cojnep:xkanue yueOHOr0 MaTepuajia:

Mexannyeckasi padoTa M MOIIHOCTb. JHeprus. 3aKOH COXPAaHEHHs MeXaHNYecKoil IHeprum.

Pabora cunbl. Pabota CHIIBI TSDKECTH M CHIIBI YIIPYrocTH. MoliHocTh cuiibl. KiMHeTH4eckas SHeprusi MarepualibHOMl
tTouku. Teopema 00 M3MeHeHHH KMHeTH4eckol sHepruu. [loTeHmanbHas sHeprus. [loTeHuanbpHas SHEpPrust yrpyro
nedopmupoBaHHOW TNPYXUHBL. [loTeHIManbHasi SHEprus Tena BOMM3M TOBEPXHOCTH 3eMJIM. 3aKOH COXPaHEHWS
MexaHuuecKkol sHepruu. lloTeHIManpHBIE W HEMOTEHIMaJbHbIe CHIBL. CBA3b PabOTHl HEMOTEHIMAJIBHBIX CHI C
U3MEHEHHEM MEXaHWYEeCKOM SHEPTUU CUCTEMBI Tell.

CamocTosiTe/ibHasi padoTa 00y4yaruerocs:

[IpounTaTh TEKCT yueOHMKA, OTBETUTH HA BONPOCH! MaparpagoB, BHIIOIHUTH TECTHL

Hmnyabce. 3akoH coxpaHeHus uMiyJibca. IIpuMeHeHNe 3aKOHOB COXpaHEeHHs
Nmnynsc MaTepuanbHON TOUKH (TeIa), CUCTEMbl MaT€pUANbHBIX ToueK. MIMITynbC CHIIbI M M3MEHEHHE UMITYJIbCa Tela.
3aKoH COXpaHEHMs UMIyJbca. PeakTuBHOe nBIKeHHE. IIpyMeHEHHE 3aKOHOB COXpaHEHHs. YINpPYrue U HEynpyrue
CTOJIKHOBEHHUs. VICIONb30BaHUE 3aKOHOB MEXAHWKU sl OOBACHEHMS JBID)KEHHMS HEOCCHBIX TN M IS Pa3BUTUA
KOCMUYECKHX MCCIIeI0BaHHUH, TPaHHILIBI IPUMEHHMOCTH KIaCCHYECKOH MEXaHUKH.

CamocTosiTejibHasi padoTa:

[IpounTaTh TEKCT yueOHMKA, OTBETUTH HA BONPOCH! MaparpagoB, BHIIOIHUTH TECTHL

[IpakTHyeckoe/1adopaTOpHOE 3aHATHE:

[IpakTryeckas padora Nel Pemenue 3amad mo temam paszziena «MexaHuKa

IIpodeccroHaIbHO OPHEHTHPOBAHHOE COEPKAHNE:

[IpakTryeckas padora No2 TexHudeckue ycTpoCTBa M MPAKTHUECKOE MPUMEHEHHE: TOAIINITHAKH, BOJIOMET, KOIep,
TIPYKHHHBIN MUCTOJIET, IBM)KEHHUE NCKYCCTBEHHBIX CIIYTHHKOB M PAKET.

Pa3znen 3. MosekyJasipH

asl cbn3m<a U TCPMOJUMHAMUKA

29

Tema 3.1
OcHOBBI
MOJIEKYJISAPHO
KHHeTHYeCKOMH
Teopuu

CoaepixaHue y4efHOro MaTepuaJja:

OcHOBBI MOJIEKYJIIPHO-KUHETHYecKO0il Teopuu. Temneparypa

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYIIPHO-KMHETHIECKOH TEOPHH M MX OMBITHOE 000CHOBaHME. BpoyHOBCKOE IBIKEHHE.
Huddysnsa. Xapakrep IBIKCHHS W B3aWMOJCHCTBUS YaCTHIl BemlecTBa. MOZAEIH CTPOCHHS Ta30B, JKUAKOCTEH U
TBEPHABIX TeNl U OOBSCHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelneil. Macca u pasMepsl Monekyn. KommaectBo
BeutectBa. [locrosnnast ABoraapo. TennoBoe paBHoBecue. Temneparypa u ee uamepenue. llkana remnepatyp Llenbcusi.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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CamocTrosiTesibHasg padoTa:

HpoanaT}, TCKCT y‘le6HPIKa, OTBCTUTH Ha BOIIPOCHI naparpa(bOB, BBITIOJIHUTH TCCTHI.

Hneanbhblii ra3. 'azoBble 3akonbl. M3onpoueccol

Mognens uaeanpHOro raza. OCHOBHOE YpaBHEHHE MOJICKYISIPHO-KHHETHUCCKON TEOPHU HUICATBHOTO raza. AOCOIIOTHAS
TeMmIeparypa Kak Mepa CpeqHell KHHETHYECKOW 3HEprHH TEIUIOBOTO JBIKCHWs dacTul] rasza. Illkama temmepatyp
KenbBuna. I'a3oBbie 3akoHbl. Y paBHeHHE MeneneeBa-Knaneiipona. 3akon JlansToHa. M3omporeccsl B uaeaabHOM rase
C TIOCTOSTHHBIM KOJIMYECTBOM BelecTBa. | padudyeckoe mpencTaBicHHE W30IPOIIECCOB: H30TepMa, H30X0pa, u300apa.
TexHUYECKHE YCTPONCTBA M MPAKTUICCKOE MPUMCHEHUE: TEPMOMETP, OapoMeTp.

CamocTosiTesibHas padoTa:

HpO‘II/ITaTB TCKCT y‘Ie6HI/IKa, OTBCTUTH Ha BOIIPOCHI naparpa(bOB, BBITIOJIHUTH TCCT.

IIpakTHyeckoe/1a60paTOPHOE 3aHATHE:

JlabopatopHas pabora Nel OnbiTHas npoBepka 3akona I 'eii-JIroccaka.

Tema 3.2
OCHOBBI
TePMOAMHAMUKH

Cojep:xanue yueOHOr0 MaTepuajia:

BHayTpennsis sneprus. PaGora u Tennonepeaaya. Y paBHeHHe TelIoBOro dagaHca

TepmoanHaMuueckass cucreMa. BHYTpeHHsist DHEPrHs TEPMOAMHAMHUYECKONM CHCTEMBI M CIOCOOBI €€ W3MEHEHHS.
KonunyectBo Teruiorel M pabora. BHYTpeHHsis SHEprusi OJHOATOMHOIO WJealbHOrO rasa. Buabl Temonepenayu:
TEIUIONNPOBOAHOCTD, KOHBEKIUSA, U3TYyUCHUE. y;le.]'[bHaH TCINIOCMKOCTh BCHICCTBA. KonnuecTBO TEIIOTHI Inpu
Teronepeaaye.

CamocTrosiTesibHasi paGoTa:

[TpounTath TEKCT yueOHHKA, OTBETUTH HA BOIIPOCHI NaparpagoB, BHITIOIHUTh TECTHI.

ITepBoe Haua10 TepMOAUHAMUKH. ATua0aTHBII npouecc. Bropoe Hauano TepMoAMHAMHUKHA

[ousiTue 06 anuabarHoM mporiecce. [1epBblii 3ak0OH TepMOaMHAMHKY. [IprMeHeHne epBoro 3aKoHa TEPMOANHAMUKY K
uzonpoueccam. ['paduueckas uHTepnperanus paboThl raza. Bropoit 3akoH TepmomuHamuku. HeoOpaTumMocTb
HPOLIECCOB B IPUPOJE.

CamocTosiTejibHasi padoTa:

[IpounTaTh TEKCT y4eOHMKA, OTBETUTH HA BONPOCH! MaparpagoB, BHIIOIHUTH TECTHL

Tenuosbie npurarenau. KI1/| tensioBoro asurarens. OxpaHa npupoasl.

[TpuHOMOEI AeCTBUS TEIUIOBBIX MaluH. [IpeoOpa3oBaHus SHEPTUM B TEIIOBBIX MamuHaX. Kosdduuuent monesxHoro
nercTBus TerioBoi mammHbl. [{ukn KapHo u ero xoadduimeHT mone3Horo AeHcTBUs. DKOIOrHYecKUue MpoOIeMbl
TETUIO3HEPTreTHKH. TeXHUUeckue YCTpOicTBa M INPAKTUYECKOE IPUMEHEHHE: JBUraTelb BHYTPEHHETO CrOpaHHs,
OBITOBOM XONOAMIBHUK, KOHIUIHOHED.

CamocTosiTeJibHas padoTa:

[TpounTaTh TEKCT yaeOHMKA, OTBETUTH Ha BOMPOCHI naparpados, BEITOIHUTB TECT.

Tema 3.3

ArperartHblie
COCTOSIHUS BellecTBa
u ¢azoBbie

nepexo/bl

Conep:xaHue y4eOHOro MaTepuaJa:

CaoiicTBa napa. CBoiicTBa JKHAKOCTH
[MapoobpazoBanue u KoHaeHcaius. Mcnapenune u kumnenue. AOCONIOTHAS M OTHOCHUTEIbHAS BIAXKHOCTh BO3AYyXa.
Hacobitenslil map. Y iespHas TEII0Ta napoodpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUsSI OT JAaBJICHHUSL.

CamocTosiTesibHAs padoTa:

[TpounTaTh TEKCT yaeOHMKA, OTBETUTH Ha BOMPOCHI aparpad)oB, BHIOIHUTH TECTHIL.

IIpodeccnoHaIbLHO OPMEHTHPOBAHHOE COJIeP:KAHME:

MK 1.1
K 1.2
IK 2.1
K 3.3
1K 4.2
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JlabopaTopHast padota Ne2 3MepeHne BIa)KHOCTH BO3AyXa. 2
CpoiicTBa TBEpAOro TeIa 2
Teepnoe Teno. Kpucrammmueckue n amopdHble Tena. AHM3OTPONUS CBOMCTB KpHUCTAIOB. JKHIKHE KPHCTAJUIBI.
CoBpeMeHHbIe Marepuanbl. [ImaBneHMe W KpucCTAUIM3anuMs. YjaenbHas Temviora IuaBineHus. CyOnmumanys.
YpaBHeHHe TeIuIoBoro dajanca.
CamocTosiTeqibHAA padoTa 00Y4AOLINXCA:
[TpounTaTh TEKCT yueOHNKA, OTBETUTH Ha BONPOCKHI naparpados, BHIIIOIHUTH TECT.
IIpodeccnonanbHO OPHEHTHPOBAHHOE COdEPIKAHME:
[paktiueckas padora Ne3 TexHu4eckue YCTpOHCTBAa M MPAKTHYECKOE IMPUMEHEHHE: TUTPOMETP U IICUXPOMETP, 5
KaJIOPHUMETP, TEXHOJIOTHH TIOJIYYeHHUs] COBPEMEHHBIX MaTEpHaJIOB, B TOM YKCIIe HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.
KonTponbsnas padora:
Konrponbhas pabora Nel no pazzaeny «MonekyssipHast GU3UKa U TEPMOJMHAMHKAY.
Paznen 4. DiaekTponuHAMHUKA 51
Tema 4.1 Cojnep:xkanue yueOHOr0 MaTepuajia: OK 01
DJIeKTpoCcTaTHKA 3akon KyJsiona. JiekTpuueckoe mose. 2 OK 02
OnexTpuzanys Tel. OJeKTpUYecKuil 3apsan. JBa Buaa anekTpudeckux 3apsioB. [IpOBOIHMKM, IUAICKTPUKH U OK 03
MOTYIPOBOIHUKH. 3aKOH COXpPaHEHUs JIEKTpUUYecKoro 3apsana. Bzaumoneiicteue 3apsanoB. 3akoH Kynona. Todyeunsrit OK 04
SNEKTPUYECKUHA 3apsia. OiexkTpuyeckoe mnone. HanpsokeHHOCTh aniekTpudeckoro mosisd. IlpuHnum cymeprno3unuu OK 05
JMIEKTPUYCCKUX TMOJeH. JIMHUM HaNpsHKEHHOCTH 3JICKTPHUYECKOro moiss. PaboTa CHil 3JIEKTPOCTATHUYSCKOrO ITOJIS. OK 07
IloreHuman. PazHocTh NOTEHIIMAIIOB. IK 1.1
CamocTosTeabHas paboTa: IK 1.2
ITpo4nTaTh TEKCT y4eOHMKA, OTBETHTH HA BOIPOCHI Naparpados, BHITOIHUTH TECTHI. 1K 2.1
IIpoBogHUKH H AMIJIEKTPHKH. DJIeKTPoeMKOCcTh. KoHaeHcaTopBI. 2 11K 3.3
IIpoBOIHUKYM U JUANIEKTPUKH B JIEKTPOCTATHUECKOM IMone. J{MaleKTpudeckas MPOHUIAEMOCTb. JJIEKTPOEMKOCTb. 1K 4.2
Enuanner anextpoemkoctd. Konpencatopsl. CoenvHEHHE KOHAEHCATOPOB B OaTapero. ODHEPrus 3apshKEHHOTO
KOHJIeHcaTopa. DHeprusl 3neKTpuueckoro nossl. IlpuMeHeHne B CeMaIbHOCTH.
CamocTosiTeJibHAasi patoTa 00yYalOIIMXCS
[IpounTaTh TEKCT yueOHNKA, OTBETUTH Ha BOMPOCH! IMaparpa)oB, BEIIOJIHUTH TECTHL
IIpakTHyeckoe/1a00paTOpPHOE 3aHATHE:
JlabopaTopHast pabora Ne3 MzamepeHue 3J1eKTpOeMKOCTH KOHJ/IEHCATOpa.
IIpodeccroHa/IbHO OPHEHTHPOBAHHOE COJeP:KaHHe:
[paktuueckass padbora Ne4 TexHHUYECKHE YCTPOWCTBA M MPAKTUYECKOE MPHUMEHEHHE: 3JIEKTPOCKOI, JJIEKTPOMETp, | 2
JIEKTPOCTaTHUECKAsA 3aIMTa, 3a3€MJICHHUE JIEKTPOIPHUOOpPOB, KOHIEHCATOpP, KOMHPOBANBHBIN ammapar, CTpyHHBIN
TIPUHTED.
Tema 4.2 Conep:xkaHue y4eO0HOro MaTepuaja:
IMocTosiHHBIH DaexkTpuueckuii Tok. 3akoH Oma a5 yyacTka nenu. CoeAnHeHHe CONPOTUBIEHMI 2

JIEKTPUYECKH TOK.
Toku B pa3IuYHBIX

cpenax

DNEeKTPUIECKUI TOK. Y CIIOBHS CYIIECTBOBAHMS IEKTPHIECKOro Toka. Mcrounnku Toka. Crna Toka. [10CTOsTHHBIHA TOK.
Hamnpspxenne. 3akon Oma Ui ydacTka HEMH. DJIEKTPHUECKOEe CONPOTHBIICHUE. Y IeTbHOE CONPOTHBIICHNE BEIIECTBA.
[locnemoBartenpHOE, NapaJUIENbHOE, CMEMIAHHOE COSIMHEHNE MPOBOTHUKOB.

CamocTosiTesibHAs padoTa:
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HpoanaT}, TCKCT y‘le6HI/IKa, OTBCTUTH Ha BOIIPOCHI Haparpa(bOB, BBITIOJIHUTH TCCTHI.

IIpakTHyeckoe/1a60paTopHOE 3aHATHE!

JlabopaTopHast pabota Ne4 3ydeHne cMeIIaHHOTO COEAWHEHNUS PE3UCTOPOB.

PabGoTra 1 MOLIHOCTB dJIeKTPUUECKOro ToKa. 3akoH Jxoyasi-Jlenua. 3akon Oma 1151 NOTHON Henu

Pabora snekrpuueckoro Toka. 3akon J[xoymns-JleHna. MoOIHOCT 3J€KTPUIECKOTO TOKa. DJIEKTPOABIDKYIIAs CHIa U
BHYTPCHHEE CONPOTHUBJICHUE UCTOYHUKA TOKa. 3akoH OMa JUIs TIONHOW (3aMKHYTOM) ayekTpudeckoi menu. Koporkoe
3aMbIkaHue. [IpuMeHeHne B CeNUaIBHOCTH.

CamocTosiTesibHas padoTa:

HpO‘{I/ITaTI: TCKCT y‘le6HI/IKa, OTBCTUTH Ha BOIIPOCHI naparpa(bOB, BBITIOJIHUTH TCCTHI.

IIpakTHyeckoe/JadopaTopHoe 3aHsATHE:

JlabopatopHas pabora Ne5 V3amepeHue 3JIeKTpOIBMKYIIICH CHITBI ICTOUHHKA TOKA M €0 BHYTPEHHETO COMPOTHBIICHHSL.

HpO(l)eCCI/IOHaJIbHO OPHCHTHUPOBAHHOEC COACPKAHME:

HpaKTI/I‘IeCKaH pa60Ta Ne5 TexHuueckne yc’[‘pOﬁCTBa " NPAKTUYCCKOC MPUMEHCHHUE: aMIICPMETP, BOJIBTMETP, PEOCTaT,
HNCTOYHUKHU TOKA, SJICKTPOHATI'PEBATC/ILHBLIC HpI/I60pI)I, SJICKTPOOCBCTUTCIILHBIC HpI/I60pI)I, TCPMOMETP COMMPOTUBJICHUA.

Cojep:xaHue yue0HOro MaTepuaJia:

JJIeKTPUYECKHii TOK B METAJLIAX, 3IEKTPOJIUTAX, ra3ax U BaKyyme

SHCKT'pOHHaH IpOBOAUMOCTL TBEPAbIX METAJJIOB. 3aBHCUMOCThH COIMPOTUBJICHUA MCTAJJIOB OT TEMIIEPATYpPhI.
CBepxnpoBOAUMOCTb. DJIEKTPHUYECKUH TOK B pacTBOpax M pacilaBaX OdJEKTPOIUTOB. OJIEKTPOIUTHUYECKAsS
JUCCOIMAIHS. DIEKTPONN3. DIEKTPHUUECKU TOK B razax. CaMOCTOsTENIbHBIN U HECAMOCTOSTEIbHBIN pa3psa. MonHus.
ITna3ma. DnexTpuyeckuii TOK B BakyyMme. CBoMcTBa 3JIEKTPOHHBIX My4KOB. IIpuMeHeHne B celnaibHOCTH.

CamocTosiTejibHas padoTa:

[IpounTaTh TEKCT yueOHHKA, OTBETUTH Ha BOMPOCH! Maparpag)oB, BEIIOJIHUTH TECTHL

DJIeKTPHYECKUIH TOK B MOTYNPOBOTHUKAX
[NonynpoBoauuku. CoOcTBEHHAs M INPHUMECHAs IPOBOAMMOCTh IOIYNPOBOAHMKOB. CBOWCTBa p-N-mepexoxa.
[NonynpoBoaHuKoBble NpHOOPEL. [IpuMeHeHne B CIEHMaIbHOCTH.

CamocTosiTejibHas padoTa:

[IpounTaTh TEKCT yueOHHMKA, OTBETUTH HA BONPOCH! MaparpagoB, BEIIOIHHUTH TECT.

IIpodeccoHaIbHO OPHEHTHPOBAHHOE COIeP:KAHNE:

[pakruueckas padora Ne6 TexHHUYeCKHE YCTPOICTBA M MPAKTHYECKOE TPUMEHEHHE: BAKyyMHBIN MO/, TEPMHUCTOPBI U
(OTOpPE3UCTOPHI, HOTYIPOBOIHUKOBBIA ANOA, TaJIbBAHUKA

Kourtposnbhas pa6ora:

Kontponsnas padora Ne2 mo Temam pazzaena « IEKTPOTHHAMHKAY

Tema 4.3

MarnuTHoe noJe.
DJIeKTPOMArHUTHASA
HHIYKIUSA

Conep:kaHue y4eGHOro MaTepuaJa:

ocTosinHbIe MAarHUTHL. MarautHoe noJie. OnsiT Jpereaa. OnbiT AMnepa. MarHuTHbIe CBOCTBA BellleCTBA
ITocTosiHHBIE MarHuThl. B3auMonelicTBUE NOCTOSTHHBIX MAarHUTOB. MarHutHoe nose. BekTop MarHUTHOM MHAYKLUH.
[IpyuHUMI cyneprno3uuuyd MAarHUTHBIX NoJdel. JImHMM MarHuTHOM MHAYKUMU. KapTuHa NMHMNA MarHUTHON MHAYKLHMH
TIOJISl TIOCTOSTHHBIX MAarHUTOB. MarHWTHOE TI0JI€ MIPOBOJHIKA C TOKOM. KapTuHa MMHWI WHIYKIUN MarHATHOT'O TOJS
JUIMHHOTO TPSMOrO TPOBOJAHWKA W 3aMKHYTOI'O KOIBIIEBOIO MPOBOAHHKA, KATyMKH ¢ TOKOM. OmBIT Dpcrena.
BsanmopneiictBue mpoBOAHWKOB C TOKOM. [mrmore3a Ammepa. MarHWTHBIE CBOicTBa BemlecTBa. llpuMeHeHHWe B
CIIEI[HAJIbHOCTH.
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CamocTrosiTesibHasg padoTa:

HpoanaT}, TCKCT y‘le6HI/IKa, OTBCTUTH Ha BOIIPOCHI Haparpa(ba, BBITIOJIHUTH TCCT.

Cuniaa Amnepa. Cuna Jlopenna 2

Cuia Amriepa, ee Moyib 1 Hanpasiienne. Cria Jloperna, ee MOyitb M HanpaBiieHHe. J[BIbkeHne 3apsHykKeHHOM YacTHIIbI

B OTHOPOJHOM MarHUTHOM Tone. Pabora crisl Jloperia. [Ipumenenune cmiibl AMiiepa U crtel JIopeHta.

CamocTosiTesibHas padoTa:

[TpounTaTh TEKCT yueOHMKA, OTBETUTH Ha BOMPOCHI raparpados, BHITOIHUTH TECTHIL.

IIpakTHyeckoe/1a60paTOpPHOE 3aHATHE:

[Ipaktiueckass padora Ne7 l3ydyeHne MarHUTHOTO IIONISi KaTYIIKA C TOKOM, JAEHCTBHS MarHUTHOrO TOJIS Ha

NPSIMOJIMHEHBIA POBOIHUK M PAMKY C TOKOM

Cojepxkanue yueOHOro MaTepuaJa:

JJIeKTPOMarHuTHast MHAYKIMA. MarauTHsli notok. Buxpesoe snexkTpuyeckoe noJje. Ilpasuio Jlenna 2

SIBrieHne ANeKTpOMarHUTHOM MHAYKIHMH. [T0TOK BeKTOpa MarHUTHOW MHAYKIMU. DJIEKTPOJBIDKYIIAS CHIa UHIYKIIHH.

3aKoH aneKTpoMarHuTHON nHAyKIMu Papazes. BuxpeBoe aekTpuueckoe moje. JNeKTPOIBIKYIIAs CHila MHIYKINH B

NPOBOJIHHKE, IBUKYIIEMCSI TOCTYIATENLHO B OTHOPOJJHOM MarHUTHOM mosne. [Ipasuiio Jlenna.

CamocTosiTesqibHAs padoTa:

[TpounTath TEKCT yueOHHMKA, OTBETUTh HAa BOIIPOCHI Naparpag)oB, BHITIOIHUTh TECTHI

IlpakTHyecKkoe/1abopaTOpHOE 3aHSITHE:

JlabopaTopHast pabora Ne6 M3yueHue siBieHus DJIEKTPOMArHUTHON WHIYKIUH

Camounaykuusi. UHIyKTHUBHOCTb. JJIEKTPOMATHUTHOE TO0J1e 2

WHayKTHBHOCTH. SIBIeHME CAaMOMHIYKLIMHU. ONEKTPOABIXKYINAsS CHJIa CAMOMHIYKIWH. DHEPTHUS MAarHUTHOTO OIS

KaTYyIIKH ¢ TOKOM. DJIEKTpOMarauTHoe nose. [IpumMenenne B cnennalbHOCTH.

CamocTosiTesqibHAA padoTa:

[IpountaTh TEKCT yueOHUKA, OTBETUTh HA BOMPOCHI aparpadoB, BHIIIOIHUTD TECT.

IIpodecconalbHO OPUEHTHPOBAHHOE COdEPIKAHME:

[paktiueckass pabora Ne8 TexHuueckne yCTPOMCTBA W TPAKTHYECKOE NPHUMEHEHHE: IOCTOSHHBIE MATHUTHL, 2

3JIEKTPOMATHUTBHI, 3JIEKTPOABUIATENh, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTHII, HMHIYKIIMOHHAS 11€Yb

MpomexkyTounas arrecranus (1uddepeHIHPOBAHHBINH 3a4eT) 2
Pasnea 5. Kosie0anusa v BOJHBI 32
Tema 5.1. Conep:xkaHue y4eOHOro MaTepuaja: OK 01
Mexannveckue I'apmonunueckue xkonedanus. KosebareabHble cucTeMbl. MexaHnyeckue KoJie0aHus 2 OK 02
U djekTpoMaruuTHble | KonebarenpHas cucrema. CBoOGomHble MexaHmdeckne Konmebanus. ['apmonmueckue konebanms. [lepmon, dacrora, OK 04
KoJIe0aHus ammmutyna ¥ (aza koneOanuil. [IpyXKMHHBI MasTHHK. MaTeMaTH4YeCKHil MasTHHK. YpPaBHEHHE TapMOHHYECKHX OK 05

koneOanuii. [IpeBparenue YSHEPTUU IPH TAPMOHUIECKAX KOJIeOaHISIX. OK 07

CamocTosiTe1bHAs PadoTa: MK 1.1

[IpounTaTh TEKCT y4eOHHKA, OTBETHTH Ha BOIPOCH! MaparpadoB, BHITOIHAT TECTHL 1K' 1.2

JJIeKTPOMATrHUTHBIE KoleOaHusi. @opmyaa Tomcona 2 1K 2.1

Konebarenpupiii koHTYp. CBOOOAHBIE 3JEKTPOMATHUTHBIC KOJNICOAaHWS B WACATHHOM KOIEOATETHHOM KOHTYpE. EE i;

AHanorus MeXIy MEXaHHYEeCKUMH M 3JIEKTPOMAarHUTHBIMHU KoneOanmamMu. @opmyna Tomcona. 3akoH COXpaHEHUS
SHEPTUH B HACAITBbHOM KosebarenpHoM KoHType. IlpeactaBieHme o 3aTyxamoumx KoneOaHUsX. BeIHyXneHHbIE
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MEXaHHYECKHE  KOJICOaHUs. Pe3onanc. BI)IHy)KﬂeHHI)Ie QJICKTPOMArHuTHBIC  KOJI ebanus. HpI/IMeHeHI/Ie B
CIICIIMAJIBHOCTH.

CamocTosiTesibHasg padoTa:

HpO‘lI/ITaTB TCKCT y‘le6HI/IKa, OTBCTHUTH Ha BOMPOCHI naparpa(bOB, BBIITOJIHUTH TCCTHI.

Ilepemennnlii Tok. TpanchopMaTopsl. IeKTPOIHEPIrUus

ITepemennsbiit Tok. CUHYCOUIATBHBIN ITEPEMEHHBIN TOK. MOIIIHOCTh IEPEMEHHOT0 TOKa. AMILTUTYAHOE U IEHCTBYIOIIEE
3HAYCHHWE CWJIBI TOKa W HampsbkeHws. Tpanchopmatop. [IpomsBomcTBO, INepenada W MOTPEOJICHUE AIIEKTPHICCKON
SHEPTUU. OKOJIOTMYECKUE PUCKH TMPU TMPOU3BOJCTBE JJIEKTpUUECKOM dHepruu. KynbTypa HCHIOIB30BaHUS
SJIEKTPOIHEPTUU B NMOBCEIHEBHOM kHU3HU. [I[puMeHeHne B CIIEIMAIbHOCTH.

CamocTtosiTesibHas padoTa:

HpO‘II/ITaTB TCKCT y‘Ie6HI/IKa, OTBCTUTH Ha BOIIPOCHI naparpa(bOB, BBITIOJIHUTH TCCTHI.

IpakTHyeckoe/1a60paTOPHOE 3aHATHE:

JlabopatopHas pabora Ne7 UccnemoBaHHe TEPEMEHHOTO TOKa B IEMH W3 TOCIEAOBATECIBHO COCIUHCHHBIX
KOHJIGHCATOpa, KaTYIIKH U pe3UcTOpa

HpO(l)eCCHOHaJ'leO OPMECHTHPOBAHHOC COACPKAHMUE:

[MpakTryeckas padora Ne9 TexHUUeCKUe YCTPOICTBA U PAKTHIECKOE TPUMEHEHHE: AIEKTPUUECKU 3BOHOK, TEHEpaTop
TIEPEMEHHOI0 TOKA, TMHUH JIEKTpoIepeaay

Tema 5.2.
Mexannveckue

U JIEKTPOMarHUTHbIE
BOJIHBI

CojepixaHue yue0HOro MaTepuaJia:

Mexanuyeckne BOJIHbI. 3BYK

MexaHuyeckre BOJHBI, YCIoBHA pacnpocTpaHeHus. Ilepuon. CkopocTh paclpOoCTpaHEHHS M AJUHA BOJHBEI.
Ionepeunsie U npononsHble BOMHBL. MHTepdepeHus u audpakuus MEXaHHYECKUX BOJH. 3BYK. CKOpPOCTh 3BYKA.
I'pomkocTs 3ByKa. Bricora Tona. TemOp 3Byka. [IpiMeHeHne B CIEIHATBHOCTH.

CamocTrosiTesibHasi paGoTa:

[IpounTaTh TEKCT yueOHHKA, OTBETUTH HA BONPOCH! MaparpagoB, PEeIIUTh 3a1a49H, BBIIOIHHUTD TECT.

DJIeKTPOMArHUTHbIE BOJIHBI

OJIeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUSI U3JIy4EHUS JJIEKTPOMAarHUTHBIX BOJH. B3aumHast opuenranus sekropos E, B, v B
9JIEKTPOMarHUTHOHN BonHe. CBOMCTBA HIIEKTPOMATHUTHBIX BOJIH: OTPayKeHHE, IpeIoMIIeHHE, TOIpU3anus, TudpaKIys,
unTepdepeHnus. CKOPOCTh AIIEKTPOMArHUTHBIX BOJH. lIprMeHEHHe 37eKTPOMArHUTHBIX BOJH B TEXHHKE M OBITY.
[IpuHIUIBl paanocBsA3u M TeneBuaeHMs. Panuonokanusi. DJIEKTPOMAarHUTHOE 3arpA3HEHHE OKPYXKAoLIeH Cpesbl.
[IpumMeHeHne B CHEHaIbHOCTH.

CamocTosiTeJibHas padoTa:

[TpounTaTh TEKCT yueOHMKA, OTBETUTH HAa BOMPOCHI Maparpad)oB, BHIOIHUTh TECTHIL.

Tema 5.3
OnTuka

Conep:kaHue y4eGHOro MaTepuaJa:

I'eomeTpHuyeckasi onTHKA

I'eomerpuueckas onrtuka. IlpsmonuHeliHOe paclpocTpaHeHHWE cBeTa B OAHOpoAHOW cpexe. Jlyu csera. TodeuHsli
HCTOYHMK cBeTa. OTpaskeHHe cBeTa. 3aKOHBI OTpakeHHMs cBeTa. lIlocTpoeHme M300pakeHHH B IUIOCKOM 3€pKale.
[Ipenomienue cBera. 3aKOHBI MPENIOMIICHUS cBeTa. AOCONIOTHBIN MoKa3arens mpenomieHus. [lomHoe BHyTpeHHEe
oTpakeHue. IIpenenpHbIN yro MoTHOro BHYTPEHHEro oTpaskeHusl. [IpuMeHeHne B cneniaabHOCTH.

CamocTosiTesibHAs padoTa:

[TpounTaTh TEKCT yaeOHMKA, OTBETUTH HAa BOMPOCHI Maparpad)oB, BHIOIHUTH TECTHIL.

IIpakTHyeckoe/1a00paTOPHOE 3aHATHE:
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JlabopatopHas pabora Ne8 OnpeeneHue moka3aTess MPETOMICHHS CTEKIIa

JInn3el. Iucnepcusi cBeta 2
Cobuparonue u paccenBaromye JUH3bI. ToHKas iauH3a. DOKycHOE pacCTOsIHHE M ONTHYECKasl CHia TOHKOH JIMH3BI.
[MocTpoenne n3o0pakeHnit B COOMPAIONINX M pACCEHBAIOIINX JIMH3aX. DOpMyia TOHKOW JTMH3EL. Y BEJIMUEHHUE, TaBaeMoe
nH30M. TIpenens! mpruMeHNMOCTH TeoMeTprUeckoil ontuky. [lucnepcus ceera. CioxHbBIIH cocTaB Oenoro ceera. L[Ber.
[TpumeHeHnE B CHEMAIBHOCTH.
CamocTosiTesibHas padoTa:
[TpountaTh TEKCT yueOHUKA, OTBETUTH HA BOMPOCHI naparpados, BHIITOIHUT TECTHI.
BoanoBasi onTuka 2
BonHoBas ontuka. MHuTepdepenims cBera. KorepeHTHble HMCTOYHHMKH. YCIOBHS HaONIOAECHHS MaKCUMYMOB U
MHUHUMYMOB B WHTep(EpPEHLIMOHHOW KapTHHE OT ABYX CHH(a3HBIX KOT€pEeHTHBIX HMCTOYHHMKOB. Judpaxims csera.
JudpaxumonHas perierka. Y cIoBre HaOIIOICHNS TNIABHBIX MAKCUMYMOB TIPH NaJICHUM MOHOXPOMAaTHYECKOro CBeTa Ha
mudpakumoHHyro pemierky. lonsipusarms cBera. Bunbl msnydenuii. Mcrounnku cBera. CHeKTpbl W CHEKTPaIbHBIN
ananus. lllkana snexTpoMarHuTHBIX BOJH. [IprMeHeHre B crielnalbHOCTH.
CamocTosiTesqibHAs padoTa:
[TpounTath TEKCT yueOHHKA, OTBETUTH HA BOIIPOCHI Iaparpag)oB, BHITIOIHUTh TECTHI
IlpodeccHonaTIbHO OPHEHTHPOBAHHOE CO/IEPKAHUE:
[MpakTryeckas padora NelO TexHuueckre yCTpOCTBa U MPAaKTHUECKOE PUMEHEHHE: YIbTPa3ByKOBasl TUarHOCTHKA B | 2
TEeXHHKE U MEJIMIIMHE, pajiap, paJHoNpuéMHHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neus, ouky, syna, ¢poroannapar,
NPOEKIIMOHHBIA amnmapar, MHKPOCKOI, TEJNECKOI, BOJOKOHHAs OINTHKA, IU(paKIMOHHAS pelleTKa, MOJsSpOns,
(doTodIeMEHT.
Pa3gen 6. OCHOBBI clIENHAJIbHOI TEOPUU OTHOCHTEJIbHOCTH 2
Tema 6.1 Cojep:xkaHue yueOHOro MaTepuajia: OK 01
OCHOBBI Teopun | [ocTyaaThl CHEMHATLHON TEOPHH OTHOCHTEILHOCTH 2 OK 02
OTHOCHTEJILHOCTH I'paHuibl NPUMEHMMOCTH —KJIaCCHYECKOW MeXaHHMKH. IIOCTy/JaThl —CHENUAIBHOM TEOPHMH OTHOCHTEIbHOCTH: OK 04
WHBAapUAHTHOCTH MOJXYJS CKOPOCTH CBeTa B BaKyyMe, IMPUHIWI OTHOCHUTENBHOCTH JiHIITEHHA. OTHOCHTETHFHOCTH OK 05
OZHOBPEMEHHOCTH. 3aMe/JIeHHe BpPEMEHH U COKpaIeHHe JITHHBI. DHEPTUsl H UMITYJIBC PEISITUBUCTCKOM YacTHIBI. CBS3b
MAacchl C HEPrHeil U UMITYJIbCOM DENSTHBUCTCKOM YaCTHIIBI. JHEPTusi MOKos cBOOOJHOM wacTuipl. [Ipumenenue B
CIICIIUATILHOCTH.
Pasnen 7. KBanToBasi pusuka 19
Tema 7.1 Conep:xkaHue y4eO0HOro MaTepuaja: OK 01
DeMeHThbI ®otonbl. Dotorddexr. apaenue ceerTa 2 OK 02
KBAHTOBOI ONTHKH ®oronpl. Popmyna Ilnanka cBsS3M SHeprum (OTOHA C €ro 4YacTOTOH. DHEprus W UMITYNbC (GorToHa. OTKpBHITHE H OK 04
uccnenoBanue Qorodddexra. Onbitet A.I. CroneroBa. 3akoHbl ¢ortodddexra. YpaBHeHnue OiHINTEHHA IS OK 05
¢dororddexra. «Kpacnas rpanuia» gorodddexra. Japnenue ceera. OnbiTol [1L.H. JlebeneBa. Xumuueckoe aeiictBue OK 07
cBera. TexHHYECKHe YCTPOWCTBA M MPAKTUUECKOE NMPUMEHEHHe: (POTO3TEeMEHT, (POTOAaTUHK, CONHEYHas Oarapes, K 1.1
cBeroanon. IIpuMeHeHne B CnennaibHOCTH. [IK 1.2
CamocTosTeibHas padoTa: IK 2.1
[IpounTaTh TEKCT y4eOHHKA, OTBETUTH Ha BOMPOCH! MaparpagoB, BEIIOIHHUTH TECT. 1K 3.3
Tema 7.2 Conep:xaHue y4eOGHOr0o MaTepuaJa: 11K 4.2
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Crtpoenne atoma

Mopean atoma. Buabl cnekTpoB.

Mognens atoma Tomcona. Omeitel Pesepdopna mo paccesanro yactuil. [IranerapHas monmens atroma. [Toctynatet Bopa.
Wznmydyenne u moriomnieHrue (OTOHOB IMPH TEPEXOJIe aTOMa C OJHOTO YPOBHS SHEPTHH HA JAPYroil. Bumbl criekTpos.
CriexTp ypOBHEH 3HEPrHH aTOMa BOJAOPOAA.

CamocTosiTesibHas padoTa:

HpO‘{I/ITaTI: TCKCT y‘le6HI/IKa, OTBCTUTH Ha BOIIPOCHI naparpa(bOB, BBITIOJIHUTH TCCTHI.

IpaxkTuyeckoe/1a00paTopHoOE 3aHATHE:

JlabopatopHas pabora Ne9 Hab:roneHre CIIONTHOrO ¥ JMHEHYATOr0 CIICKTPOB

BouaHoBLBIe cBoOlicCTBA YacTHIL

Bonzossle cBoiicTBa uactuil. Bonuel ne bpoitna. KopnyckynsapHo-BonHOBOM Tyanu3M. CIIOHTaHHOE U BBIHYXJIEHHOE
u3inydenue. Jnppakiys 3JeKTPOHOB B KpUCTAIIaX. Y CTPOWCTBO M MIPUHIMI PabOTHI a3epa. TexHuueckne ycTpoicTBa
U MPAaKTHYECKOe NMPUMEHEHHE: CIIEKTPaIbHbBIA aHann3 (CIEeKTPOCKOI), Ja3ep, KBAaHTOBBIH KOMITbIoTep. [IprMeHeHne B
CHENaIbHOCTH.

Tema 7.3
ATOMHOE AIPO

Cojnep:xkanue yueOHOr0 MaTepuasia:

PagnoaxktuBHocTh. CTpoeHue siapa. SlnepHbie cHiIbI

OKCIIEPUMEHTBI, TOKa3bIBAIOIINE CIOKHOCTh CTpoeHHs siapa. OTKphITHE pamuoakTHBHOCTH. OmbiThl Pe3epdopaa mo
ONpE/ICNIEHHI0 COCTaBa paJMOaKTUBHOro wm3nydeHus. CBoiicTBa anbda-, Oera-, ramMma-usnydeHus. BiusHue
pPaZiMOaKTHBHOCTH HA JKMBbIE OopraHu3Mbl. OTKpbITHE NpoToHAa M HelTpoHa. Hykmonnas mozens sinpa IeiizenOepra-
WBanenko. 3apsa sapa. MaccoBoe umcio sapa. M3oromsl. Anbda-pacnan. DIeKTPOHHBINA U MO3UTPOHHBIN OeTa-pacna.
amma-usnydeHue. 3aKoH paJuoaKTUBHOrO pacnajia. JHEeprus CBSI3H HYKJIOHOB B siape. SnepHbie cunbl. Jledekt Maccht
anpa.

CamocTosiTejibHas padoTa:

[IpounTaTh TEKCT yueOHMKA, OTBETUTH HA BONPOCH! MaparpagoB, BEIIOIHUTH TECTHL

SnepHble peakuyuy. JeMeHTAPHbIE YaCTHIIBI

Snepubie peakuuu. lenenue u cuntes saep. Snepusiit peakrop. TepmosinepHsiii cuHte3. [Ipo0iemMbl U epCHEKTUBBI
SIIEPHOM SHEPTEeTHKH. DKOJIOTHUECKHUE aCHEKTHI SIAEPHOI SHEPTeTUKH. DIeMeHTapHbIe YacTullbl. OTKPBITHE O3UTPOHA.
Mertonsl HaONIOAEHHS M PErUCTpallM dJIEMEHTapHBIX dYacThl. DyHOaMeHTanbHble B3auMopeicTBus. EmuHCTBO
(bu3nUecKoil KapTHHBI MUpA.

CamocTosiTejibHas padoTa:

[IpounTaTh TEKCT yueOHMKA, OTBETUTH HA BONPOCH! MaparpagoB, BHIIOIHUTH TECTHL

KouTtposnbhas pa6ora:

Koutposnbnas pa6ora Ne3 o Temam pasnenoB «Konebanus u Boiael. OcHoBel CTO. KBanrtoBasi Gusnkay

Pa3zpen 8. DjieMeHTbI aCTPOHOMUU U aCTPOPUUKH

Tema 8.1
JeMeHTbI
aCTPOHOMHUH

U ACTPOPU3UKH

Conep:kaHue yu4eGHOro MaTepuaJa:

3Be3anoe He6o. CorHeyHasi cCHCTEMA. 3Be3abl

Otanbl pa3BUTHS acTpoHOMHMH. [IpuKiIazHOe M MHPOBO33PEHUYECKOE 3HAUEGHHWE ACTPOHOMHH. Bun 3Be3mHOro Heba.
CozBe3nus, spKue 3BE3[bl, IUIAHETHI, MX BHIMMOE IBIkeHHe. CoiHeuHas cucrema. [ImaHeThl 3eMHOH TpYIIIBL
[Tmanersi-ruranTel. Mansie Tena Comaeunoit cucteMsl. Comane, gorocdepa n atmocdepa. ComHeuHass aKTHBHOCTb.
Ucrounnk sHeprun ConHIa W 3Be3x. 3BE31Ibl, X OCHOBHBIC XapaKTEPUCTHKH. J[MarpaMma «cHeKTpaibHBIA Kiace —
CBETHMOCTB». 3Be3Ibl TJIABHOM IOCIIEOBATENILHOCTH. 3aBHCHMOCTh «Macca — CBETHMOCTBY» JUISL 3BE3Jl TJIaBHOH

OK 01
OK 02
OK 03
OK 05
OK 07
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IOCICJOBATCIIBHOCTH. BHYI‘peHHee CTPOCHUC 3BC3I. COBpeMeHHLIe MpCACTABJICHUSA O MPOUCXOKIACHUU W 3BOJIIOIIUU
COJ'IHIIa " 3BC3/. JTansl JKU3HA 3BC3 1.

CamocTosiTesibHasg padoTa:

HpoanaT}, TCKCT y‘l66HI/IKa, OTBCTUTH Ha BOIIPOCHI Haparpa(bOB, BBITTIOJIHUTH TCCTHI.

Coneprxanue yueOHOro MaTepuaJja:

I'anakTuxu. Beenennas

Mneunsnii Ilyre - nHama lamaktuka. ChnupanbHas CTpyKTypa lamakTukuy, paclpeneneHue 3Be3], ra3a U IbUIN.
[onoxenne n apmwxenne ComHua B ['amaktuke. Tumbl ramakruk. [Tnockas u chepuueckas moacucreMsl [ agakTuku
Pagnoranaktuky 1 kBazapbl. UepHbIe JBIPHI B s/Ipax ranakTuk. Beenennas. Pacmmpenne Beenennoii. 3akon Xa006ma.
Pasz0eranue ramaktuk. Teopus Bosbmioro B3pbiBa. PenmmkToBoe m3nmyduenue. MacimtaOHas cTpykTypa BcenmeHHOR.
Meraranaktika. HepeneHHble npo0aeMbl aCTPOHOMHHU.

Koncyabranmu:

IIpoMe:xyTOuHasi aTTecTanus (3K3aMeH)

BCEI'O:

180
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3. YCJIOBUSI PEAJIU3AIIAN PABOYEM ITPOT'PAMMBI YUEBHOM U CIIUTLTAHBI
3.1. MaTepuaibHO-TeXHHUYECKOE ofecredeHne

Peanmzanms nporpaMMbl JUCHUILIHHBI TpeOyeT Hamm4us yaeOHoro kabuHera «Ousnka». B xabuHere Gpusuku
JIOJDKHO OBITh HEOOXOIMMOE J1a0OpaTOpHOE 00OpYyIOBaHHE Ul BBHINIONHEHWS yKa3aHHBIX B IporpamMMe Mo (H3HKe
nabopaToOpHBIX PAOOT U IEMOHCTPAIIMOHHOE 000PYIOBaHHE.
OO6opynoBaHue yueOHOTO KaOHHETA:
- OCaI0YHbIE MECTA M0 KOIUYECTBY O0yJAaIOIIHXCS;
- paboyee MeCTO NperoaaBaTes;
- KOMIUICKT 3JIEKTPOHHBIX BHICOMATEPUATIOB;
- 3aIaHKs [UIS TEKYLIEro KOHTPOJIS;
- mpo(hecCHOHATTLHO OPUCHTUPOBAHHBIC 38 JaHUS;
- MaTepHabl YK3aMeHa;
- yueOHO-MeToandeckuit komruiekc mo OY/I.13 ®usnka, B TOM unce:
- METOIMYECKUE YKa3aHHUS MO BBIMOTHEHUIO MPAKTHYECKHUX PadoT;
- METOIMYECKUE YKa3aHHUS MO BBIMOIHEHUIO Ta00paTOPHBIX padorT;
- METOINYECKHE PEKOMEH/IAIIMH 10 BBITOJHEHUIO CAMOCTOSTENILHOM paboThI;
- KOHTPOJILHO-OI[CHOYHbBIE CPE/ICTBA TS MPOBE/ICHUSI TEKYIIICH aTTECTAIlNH;
- KOHTPOJILHO-OI[CHOYHbBIE CPEICTBA TS TPOBEICHUSI IPOMEKYTOYHON aTTECTaIIUH.
TexHUUYECKHE CPEJICTBA O0YUCHHS:
- HepCOHaJ'IBHBIﬁ KOMIIBIOTEP C BBIXOJAOM B I/IH(bOpMaLII/IOHHO-TeJ'leKOMMyHI/IKaI_H/IOHHyIO CCTh I/IHTepHeT;
- UHTCpAaKTHUBHAsA JTOCKa,
- OMOJIMOTEKa, YNTAJIBHBIN 3aJ1 C BBIXOJIOM B MH(QOPMAIMOHHO-TEIEKOMMYHHKAIIMOHHYIO ceTh MHTepHeT.
- BCIIOMOTaTeNbHOe 000py/I0BaHKEe: MATHUTHO-MapKepHast T0CKa.
[IpuMepHBIi MepedeHb JEMOHCTPAIHOHHOTO U 1a60paTOpHOTo 000PYIOBAHHSL:
[udposast madopaTopus Mo GU3UKE IS MPErnoaBaTes;
udposas nadoparopus no Gu3uKe 1isi 00y4arOIIErocs;
Bechl TexHIYECKHE C pa3HOBECAMU;
Kommnekt 115 1a60paTopHOro MPpaKTHKyMa MO OITHKE;
Kommnekt 151 1a60paTOpHOro MPAaKTHKyMa MO MEXaHUKE;
KomruiekT [uist 1a00paTopHOro MpakTHKyMa MO MOJISKYJISIPHOH (DU3UKe
U TEPMOJMHAMUKHY;
7. KomrutekT [yist 1aOOpaTOpHOro NPaKTHKyMa 110 AJIEKTPUUECTBY
(c rerepaTopom);
8. KommrekT i u3ydeHus: BO30OHOBIISIEMBIX MCTOYHUKOB SHEPIUM (COMHEYHOH, BETPOBOI 3Hepruu, Ouo-,
MEXaHUYECKOH U TePMODIIEKTPUIECKOI SHEPTeTHKH);
9. Awmmnepmerp 1a00paTOPHBIN;
10. BonbT™meTp 1a00paTOpHBbIi;
11. Konopumetp ¢ HaOOPOM KaJIOpUMETPUUECKHX TEIT;
12. TepmomeTp 1a00OPATOPHBIN;
13. KoMIuteKT uist 3y4eHUs: OCHOB MEXaHUKH, THEBMATHKU U BO30OHOBIISIEMBIX HCTOYHUKOB YHEPTHH;
14. bapomerp-anepouns;
15. briok UTaHUS PeryIupyeMbIii;
16. Be6-kaMepa Ha HOBHIKHOM IITATHBE;
17. Bugeokamepa 1iist pabOTHI C ONITHYECKUMHE TIPHOOPaAMIL;
18. T'enepaTop 3BYKOBOW;
19. TurpomeTp (TICUXpOMETP);
20.'py3 HabGOpHBbI1;
21. lunamMoMeTp JAEMOHCTPAIIMOHHbIH;
22. KOMIUTEKT NOCy/Ibl IEMOHCTPAIMOHHON C TIPHHAUISKHOCTSIMU;
23. MaHOMETp KHUIKOCTHOU JIEMOHCTPAIHOHHBIN;
24. Metp AeMOHCTPAIMOHHBIN;
25. MHKpOCKOI IeMOHCTPAIIMOHHbIH;
26. Hacoc BakyymHbIit KoMOBCKOTO;
27. CTOIUK MTOXBEMHBIIA;
28. llITaTB JEMOHCTPALMOHHBINH (HHU3HUECKU;
29. DIIEeKTPOIUTNTKA;
30. Habop 1eMOHCTpalMOHHBIA IO MEXaHUYECKUM SIBIICHUSIM;
31. Habop JeMOHCTpaMOHHBIH IO TMHAMUKE BPAIIaTEIbHOIO TBIKCHHS;
32. Habop neMOHCTpaMOHHBIN IO MEXaHMYECKUM KOJICOaHUM;
33. Habop neMOHCTpallnOHHBIN BOTHOBBIX SIBIICHUIA,
34. Benepko Apxumena;
35. MasTHuk MakcBea;

RN
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36. Habop Ten paBHOro odbema;

37.Habop Ten paBHOI Macchl;

38. TIpubop mist IeMOHCTpaIy aTMOC(HEPHOTO TABJICHUS,

39. TTpu3ma, HAKITOHSFOMIASICS C OTBECOM;

40. Ppryar 1eMOHCTPAIIMOHHBIH;

41. Cocynsl cOOOMIAOIITHECS;

42. CrakaH OTJIMBHOM JI€MOHCTPALMOHHBIH;

43. TpyOxa Herorona;

44, 1ap IMackas;

45. Habop IeMOHCTPAIMOHHBIH [0 MOJICKYJSIPHOW (DM3UKE U TETIOBBIM SIBICHHSM;
46. HabGop IeMOHCTPAIIMOHHBIH O Ta30BEIM 3aKOHAM;

47.Habop Kanmuuispos;

48. TpyOxa J1sl IEMOHCTPAIUU KOHBEKIIUH B KUIKOCTH;

49. {unmuHApBI CBUHIIOBBIE CO CTPYTOM;

50. I1Iap ¢ konbIOM;

51. BbICOKOBONIBTHBIH HCTOYHHUK;

52.T'eneparop Ban-ne-I"paacda;

53. Jozumerp;

54. KaMepToHbI Ha PE30HAHCHBIX SIIUKAX;

55. KommiekT nprOOpoB U MPUHAISKHOCTEH TS IEMOHCTPAIIMH CBOMCTB 3JICKTPOMArHUTHBIX BOJIH;
56. KomriekT nprOOpOoB A1k U3y4CHUs IPHHIIUIIOB paJHonprueMa
U pajuonepeaan;

57. KoMIutekT mpoBOIOB;

58. MarHut nyrooOpa3HbIi;

59. MarHuT nosocoBoi 1€eMOHCTPAIIMOHHBIN;

60. Mammna anektpodopHasi;

61. MasTHHK BJIEKTPOCTATHIECKUI;

62. Habop mo u3y4eHno MarHuTHOTO OISl 3eMIIH;

63. Habop JeMOHCTpalMOHHBIH 110 MATHUTHOMY MOJIIO KOJIBIIEBBIX TOKOB;
64. Habop 1eMOHCTPalMOHHBIN 110 MOTYIPOBOJIHUKAM;

65. Habop 1eMOHCTpalMOHHBIH 110 IIOCTOSTHHOMY TOKY;

66. Habop 1eMOHCTPalMOHHBIN 110 3JIEKTPUUECKOMY TOKY B BaKyyMe;
67. Habop 1eMOHCTpalMOHHBIN 110 3JIEKTPOIUHAMHKE;

68. Habop 1u1st IeMOHCTpanyy MarHUTHBIX TOJIEH;

69. HaGop 1u1s1 IeMOHCTpaLUK JIIEKTPUUECKHUX TOJEH;

70. Tpanchopmatop y4eOHbIH;

71.11amouka CTEKIIHHAS,

72.ITamouka >00HUTOBASI,

73. ITpubop Jlenna;

74. CTpenky MarHUTHBIE Ha IITaTHBAX;

75. CynrtaH 3JIeKTpOCTaTHYECKHI;

76. LIITaTUBBI H30JIUPYIOIIHUE;

77.27eKTpOMarHuT pa30opHBIN;

78. Habop JeMOHCTPaMOHHBIN 110 T€OMETPUIECKON ONTHKE;

79. Habop JeMOHCTPAIMOHHBIN 110 BOIIHOBOH ONTHKE;

80. CriekTpocKoTI IByXTPYOHbIH;

81. Habop crnekTpajibHbIX TPYOOK C HCTOYHHKOM ITUTAHHS;

82. YcranoBka s u3yueHus: porodddexra;

83. Habop neMoHCTpanoHHbIH 110 ocTossHHOM [Tnanka;

84. KoMIUTeKT HarsIqHBIX TOCOOMIA IS IIOCTOSIHHOT'O MCIIOJIB30BaHHS;
85. KoMmrutekT mopTperoB st opopmiieHus: KaOUHETa;

86. KoMIUIEeKT IEeMOHCTPAIIMOHHBIX YISOHBIX TAOIHII.

3.2. UnpopmannoHHoe ofecneyeHne peajiu3aluu NporpaMmmsl

3.2.1. OcHoBHBIE NTEYaTHbIC H3TAHUSA

1. Mskummes, .5 ®muka. 10 xracc. bazoBeiii u yrmyonéunsiii ypoBau : Yuebnuk / [.51. Msaxumes, b.b.
Byxosues, H.H. Corckuit; mon. pen. H.A. TTapdentseBa — Mockaa : [Ipocerenue, 2025. — 435 ¢. — ISBN 978-5-09-
127073-0. — URL: https://book.ru/book. — TekcT : 37eKTPOHHBIIA.

2. Msxnmes, I'.51. ®m3uka. 11 knacc. ba3oBsiit n yriayonéunsii ypoBau : YueOnuk / I'.Sl. Mskwumes, b.b.
Byxosues, B.M. Hapyrusn; nmon. pea. H.A. IappentseBa — Mocksa : [Ipocsemenne, 2025. — 443 c¢. — ISBN 978-5-
09-127063-1. — URL.: https://book.ru/book/959921. — TekcT : 311eKTPOHHBIA.
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3.2.2. JlonoJtHUTEIbHbIE HCTOYHUKH

1. ImutpueBa B.®. ®usuka ans npodeccuii U CrenuaaIbHOCTeH TEXHIYECKOro MPOo(His: YIeOHUK IS CTY/I.
yapexaeHui cper. mpod. oopaszosanus / B.®. ImurpueBa. — 5-¢ 3., crep. — M. : 3maTenbCckuil EHTP « AKaIeMuUs,
2018. — 448 c. — ISBN 978-5-446865703.

2. Imutpuepa B.®. ®dusuka s npodeccuii u crienuaibHOCTe! TeXHuIeckoro npods. COOpHUK 3a1a4: y4eo.
[Mocobue s cryn. Yupexaenwuii cpen. [Ipod. O6pazoBanus / B.®. [Imutpuena. — 3-e u3f., crep. — M. : 3marenbckuit
neHTp «Akagemus», 2018. — 256 ¢c. — ISBN 978-5-446872909.

3. OmutpueBa B.®. ®usnka mnst npodeccuil U crienuanbHOCTEd TeXHHYecKoro npodus. JlabopaTopHsblit
MIPaKTUKYM: y4e0. mocodus yapexaenuii cpen. npod. oopazosanus / B.®.[imurpuea, A.B. Kopxyes, O.B. Myprasuna.
- M. : Usnatenbckuii ieHTp «Akagemusi», 2019. / B. @ Jimutpuera, A. B. Kopxyes, O. B. Myprasusa. - 5-e u3j,, crep.
- MockBa : Akanemus, 2019 - 160 c.; ISBN 978-5-4468-8319-6.

4. PeivkeBnd A.I1. ®@uswmka. 3amaunuk. 10-11 kim.: - M. : JIpoda, 2013. ISBN 978-5-358-11908-6 ®dusuka.
3amaynuk. 10—11 w1 : mocobue s obeodpazosart. yuapexacuuit / A. I1. PeimkeBna. — 17-¢ u3n., crepeotun. — M.
: Apoda, 2013. — 188 c. : mir. — ISBN 978-5-358-11908-6.

5. lucrannmonHasi oOyuaromasi cucteMa Jyisi OATOTOBKM K TOCY/apCTBEHHBIM dk3ameHam «Pemnry EID». —
Pexxum noctyma: http://pemryers.pd;

6. Emunas komwiekuuss HU(POBBIX 00pa3oBaTeIbHBIX pecypcoB. — Pexum moctyma: hitp://school-
collection.edu.ru/catalog/pupil/?subject;
7.  Hay4yHo-momymspHeli  ¢u3MKO-MaTeMaTwdeckuid  kypHan  «KBaut» —  Pexum  gocryma:

https://kvant.mccme.ru/
8. Inaropma SKiacc. — Pexxum gocryma: http://www. yaklass.ru /;
9. Poccuiickas anekrpoHHas mkona. — Pexxum pocryna: http://www.resh.edu.ru/;
10. ®UIIHA (BIIP 11 kinacc). — Pexxum nocryna: http:/www.fipi.ru /;
11. DnextponHas Gubanoreynas cucrema Book.ru — Pexxum mpoctyma: https://book.ru/;
12. DnextponHslii yueoHuk — Pesxum nocrymna: http://www.physbook.ru/.
13. Inardopma amnst GpicTporo popMupoBaHus HaBbIKOB «skillsdu.ru.
14. TInardopma «math-phys.ru» (tpeHaxep popmyn o dusuxe).
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4. KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHHW S YUEFHOM JUCHUILIAHBI

KOHTpO.]Ib N OLEHKA pE3YJIbTaTOB OCBOCHUA O6me06paSOBaT€J'H;HOI71 JUCHUIUIAHBL PACKPBIBAKOTCA YCPC3
JAUCHUIUIMHAPHBIC PE3YJIbTAThl, HAIIPABJICHHLIC Ha (bOpMI/IpOBaHI/Ie OGHII/IX n HpO(I)eCCI/IOHaJ'II)HLIX KOMHGTGHHI/Iﬁ 10
pasaciaM U TeMaM COACPIKAHUA y‘IC6HOl"O MarepuaJia.

Oobmasi/npodeccuonanbHas
KOMIIETCHIINA

Pa3znen/Tema

Kpurtepun onenkn

Tun onmeHOYHBIX
MepONpPUsSITUSI

OK 01. BeiGuparts crioco0sr
pelieHus 3a1aq
podeCCHOHATHHOMN
JIeATENBHOCTH
MPUMEHUTENBEHOK
Pa3IUYHBIM KOHTEKCTaM

Pazpen 2. Temn1 2.1., 2.2., 2.3.
Pazpen 3. Temnr 3.1., 3.2., 3.3.
Paznen 4. Temnr 4.1., 4.2., 4.3
Pazgen 5. Temw1 5.1., 5.2., 5.3.
Pazgen 6. Tema 6.1

Pazgen 7. Temw1 7.1, 7.2, 7.3
Pazgen 8 Tema 8.1

90-100% NPaBUWIBHBIX
OTBETOB — «5»;

65- 89%  mnpaBWIBHBIX
OTBETOB — «4»;

50-64% NPaBUIBHBIX
OTBETOB — «3»;

MmeHee 50% - «2»

OK 02. Ucnonb3oBaTh
COBpEMEHHBIE CpeJICTBA
TIOUCKa, aHaJIu3a 1
HHTEpIpeTALNH
nHdopmanuu, u
nH}popManOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHHUS 3a/1a4

Pazpen 2. Temn1 2.1., 2.2., 2.3.
Paznen 3. Temn1 3.1., 3.2., 3.3.
Paznen 4. Temr1 4.1.,4.2.,4.3
Pazpen 5. Temw1 5.1., 5.2., 5.3.
Paznen 6. Tema 6.1

Pazngen 7. Temn1 7.1, 7.2, 7.3
Paznen 8.

90-100% NPaBUIBHBIX
OTBETOB — «5»;

65- 89%  mnpaBWIBHBIX
OTBETOB — «4»;

50-64% NPaBUIBHBIX
OTBETOB — «3»;

menee 50% - «2»

[PEANPHHIMATEIBCKYIO
JESITENbHOCTD B
npoeccroHaNbHOM
cepe, UCTIONB30BAThH
3HaHMA 10 (PUHAHCOBOM
IPaMOTHOCTH B PA3IHIHBIX
)KU3HEHHBIX CHTYALIAIX

npodeccruoHaTBHOM

JIeATeIIbHOCTH

OK 03. IInmanupoBath u Paznen 1. Tema 1.1 90-100% MIPaBUIIbHBIX]
peanu30BHIBATDH Paznen 3. Temsr 3.1., 3.2., 3.3.| orBeToB — «5»;
COOCTBEHHOE Pasnen 4. Temni 4.1.,4.2.,4.3| 65- 89% mpaBWIbHBIX
npoeccroHaNbHOE U Paznen § Tema 8.1 OTBETOB — «4»;
JINYHOCTHOE Pa3BUTHE, 50-64% MPaBUIIbHBIX|

OTBETOB — «3»;
Menee 50% - «2»

OK 04. DddextrBHO
B3aUMOJEICTBOBATH U
paboTaTh B KOJJICKTUBE U
KOMaHJIe

Paznen 2. Temr1 2.1., 2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2., 3.3.
Paznen 4. Temr14.1.,4.2.,4.3
Pazgen 5. Temr1 5.1., 5.2., 5.3.
Pasnen 6 Tema 6.1

Pazpgen 7. Temn1 7.1, 7.2, 7.3

90-100% MpaBUIbHBIX
OTBETOB — «5»;

65- 89%  mpaBWIBHBIX
OTBETOB — «4»;

50-64% MpaBUIBHBIX
OTBETOB — «3»;

Mmeree 50% - «2»

OK 05. OcymmecTBiaTs
YCTHYIO HITUCHMEHHYO
KOMMYHHUKAIIMIO Ha
TOCYIapCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢
Y9eToM 0COOEHHOCTEN
COIMATIBHOTO U
KYJIbTYPHOTO KOHTEKCTa

Paznmen 2. Temnr 2.1., 2.2., 2.3.
Paznmen 3. Temsr 3.1., 3.2., 3.3.
Paznen 4. Temn1 4.1.,4.2.,4.3
Paznmen 5. Temsr 5.1., 5.2., 5.3.
Pasnen 6. Tema 6.1

Pazpgen 7. Temn1 7.1, 7.2, 7.3
Pasnen 8 Tema 8.1

OK 07. ConeiictBOBaThH
COXPaHEHHIO
OKpYXaIoLEe cpeapl,
pecypcochepekeHuto,
MIPUMEHSTH 3HAHUS 00
N3MEHEHHH KJIMMaTa,
TIPUHIOMTIBI OEPEKITNBOTO
TIPOM3BOJICTBA,

3¢ PEKTUBHO JIeHCTBOBATH
B UPE3BBIYANHBIX
CUTYaIISIX

Paznen 2. Temsr 2.1., 2.2., 2.3.
Paznen 3. Temsr 3.1., 3.2., 3.3.
Pasnen 4. Temne1 4.1.,4.2.,4.3
Paznmen 5. Temsr 5.1., 5.2., 5.3.
Paznmen 7. Temnr 7.1, 7.2,7.3
Paznen 8 Tema 8.1

90-100% MIPAaBUIIbHBIX
OTBETOB — «5»;

65- 89% mpaBWIBHBIX
OTBETOB — «4»;

50-64% MIPaBUIIbHBIX
OTBETOB — «3»;

MmeHee 50% - «2»

90-100% MIPAaBUIIbHBIX
OTBETOB — «5»;

65- 89% mpaBWIBHBIX
OTBETOB — «4»;

50-64% MIPAaBUIIbHBIX

OTBETOB — «3%»;
menee 50% - «2»

- YCTHBIH OIIPOC,

- TECTUPOBAaHHE,

- HaAOJIOLEHHE 3a XOHOM|
BBINOJTHEHUS
nabopaTopHbIX padoT,

- BBIIIOJTHEHHE OTYETOB IO
nabopaTopHBIM paboTam,

- BBINOJIHEHHE OTYETOB T10
MpakTH4eckuM  paboram
(pemieHuE Ka4ECTBEHHBIX U
pacueTHBIX 3a7ay),

- BBINOJTHEHHE
MIPaKTUYECKUX 3aIaHuM
npoeCcCHOHATBLHOMN
HAalpaBJICHHOCTH,

- BBIIOJHEHHE 3aJaHuM]
BHEAyIUTOPHOI
CaMOCTOSITENTEHON paboTHI,
- BBIIIOJHEHHE 3aJaHUM
KOHTPOJIBHBIX padoT,

- BBIIIOJHEHHE 3aJaHUM
MIPOMEXYTOUHOM
aTTeCTalNu:

g hepeHITPOBaHHOTO
3a4era M 9K3aMeHa.
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IIK 1.1. Bemonusath
paboTHI 110 BBOILY
JIOMOBBIX CHJIOBBIX CHCTEM
B OKCIUTYaTalHIo

Pazgen 2.
Paznen 3.
Pazpgen 4.
Paznen 5.
Paznen 7.

Tems1 2.1., 2.2.,2.3.
Temm 3.1, 3.2, 3.3.
Temr14.1.,4.2.,4.3
Temmr 5.1, 5.2.,5.3.
Temer 7.1,7.2,7.3

90-100% MIPaBUIIbHBIX
OTBETOB — «5»;

65- 89%  mpaBWIBHBIX
OTBETOB — «4»;
50-64% MIPaBUIIbHBIX

OTBETOB — «3»;
MeHee 50% - «2»

TIK 1.2. BemoasaTs
PpaboTEHI 110 BBOY
JIOMOBBIX CI1a00TOYHBIX
CHCTEM B DKCILTyaTaIUIO

Pazgen 2.
Pazpgen 3.
Paznen 4.
Pazgen 5.
Pazgen 7.

Temnr 2.1., 2.2., 2.3.
Temm 3.1., 3.2, 3.3.
Temrp14.1.,4.2.,4.3
Temm 5.1, 5.2.,5.3.
Temrr 7.1,7.2,7.3

90-100% NPaBUIBHBIX
OTBETOB — «5»;

65- 89%  mnpaBWIBHBIX
OTBETOB — «4»;

50-64% NPaBUIBHBIX
OTBETOB — «3»;

MeHee 50% - «2»

IIK 2.1. IIpoBepsaTh
TEXHUYECKOE COCTOSIHUE
MYHUIUNAIBHBIX JTUHUN
JJIeKTpoIepeiad

Paznen 2.
Pazpgen 3.
Paznen 4.
Pazgen 5.
Paznen 7.

Temm1 2.1, 2.2., 2.3.
Temmr 3.1., 3.2., 3.3.
Temr14.1.,4.2.,4.3
Temm1 5.1, 5.2.,5.3.
Temr1 7.1,7.2,7.3

90-100% NPaBUIBHBIX
OTBETOB — «5»;

65- 89%  mnpaBWIBHBIX
OTBETOB — «4»;

50-64% NPaBUIIBHBIX
OTBETOB — «3»;

MmeHee 50% - «2»

1K 3.3. BeinmonusaTts Pasmen 2. Temnr 2.1., 2.2.,2.3.| 90-100% MPaBUJIbHBIX|
NPOBEPKY U HAJIAJKY Paznen 3. Temsr 3.1., 3.2., 3.3.| orBeTOB — «5»;
anekTpoobopynoBanust Ha | Paznen 4. Temsr 4.1.,4.2.,4.3| 65- 89%  npaBHIbHBIX
00BeKTax Paznen 5. Temsr 5.1., 5.2., 5.3.| orBeTOB — «4»;
3JIEKTPOCHA0KEHUS B Paszmen 7. Temnr 7.1, 7.2, 7.3 | 50-64% MPaBUJIbHBIX|
IMPOMBIIIIJICHHOM U OTBCTOB — ((3));
TpaKJaHCKOM menee 50% - «2»
CTPOUTENBCTBE, B TOM

YHCIIE C Pa3INYHBIMU

BUIaMU peJICHHBIX 3alUT

TIK 4.2. BEIIOIHATH Pazgen 2. Temsr 2.1., 2.2., 2.3.| 90-100% MPaBUIHHBIX]
MOHTaX U HaJaJKy Pazgen 3. Temnr 3.1., 3.2, 3.3.| oTBeTOB — «5»;
ANIEKTPOOOOPYIOBAHUS Paznen 4. Tembr 4.1.,4.2.,43| 65- 89% npaBMIbHBIX
aBTOMAaTH3aLIMHU CUCTEM Pazgen 5. Temnr 5.1., 5.2., 5.3.| oTBeTOB — «4;
YIIpaBJIEHUS BEHTUIIALIUH, Pazmen 7. Tems1 7.1, 7.2, 7.3 | 50-64% IIPaBUIIbHBIX|

KOHIUIIHOHUPOBAHHS,
BOJIOCHAOKEHMS,
OTOILIEHHS

OTBETOB — «3»;
MeHee 50% - «2»
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