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1. ACIIOPT PABOYEH MPOT'PAMMBI YYEFHOU JUCIHUTLIAHBI
1.1 ObaacTe npuMeHeHHs1 pado4eil NPOrpaMMbl

Pabouas mporpamMma yueOHON AMCUUIUIMHBI SIBISETCS YacThi0 0Opa30BaTENbHOW MPOTPaMMBbI
cpenHero mpogecCHOHATBHOTO 00pa30BaHMs - TPOTPAMMBI IIOATOTOBKH CIIEIIUATIICTOB CPEIHETO
3BeHa B coorBerctBUM ¢ PI'OC CIIO mno cneumansHoctH 08.02.03 IlpousBoactso
HEMETAJUTMYECKUX CTPOUTEIBHBIX U3/ICTIHIA M KOHCTPYKIIHH .

1.2 MecTo AUCHHUILUINHBI B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

Pabouass mporpamma o00meoOpa3oBaTeIbHON y4eOHOW JUCHHMILIMHBI BXOJUT B  OJIOK
"l[IpodunpHble  AUCHUIUIMHBI"  TPEIHA3HAYCHHBIA I8 peanu3aldd  o0pa3oBaTEIbHOU
nporpaMMbl  CpeaHero  oOmero oOpa3oBaHHMs B MpeAeliax  OCBOSHUST  OCHOBHOM
npodeccuoHalibHONM  oOpa3oBarenbHOM mporpammbl  CIIO Ha 06aze OCHOBHOTO OOIIETO
o0OpazoBaHusl.



2. PE3YJIBTATBHI OCBOEHUS YYEFHOM TUCITATIINHBI

OK 01.: Buvibupamv cnocobvl pewienus 3a0a4 NpopeccuoHaIbHOU  OesmeibHOCmU
NPUMEHUMENLHO K PA3TUYHBIM KOHMEKCMAM.

PesynbTaTel 00yueHus (00mme):
JlnyHOCTHBIE PE3YJbTATHI JOKHBI OTPAXKATH B YACTU TPYJOBOTO BOCITUTAHUS:
- TOTOBHOCTD K TPY/y, OCO3HaHHE [IEHHOCTU MacTepCcTBa, TPYy0Jt00ue;
- TOTOBHOCTb K aKTUBHOMU JIEATEIBHOCTH TEXHOJIOTUYECKOMN
U COLMAIBbHOM  HamNpaBICHHOCTH, CIHOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATh U
CaMOCTOSITEJIbHO BBITIOJIHATH TAKYIO JACSITEIbHOCTD;
- HHTEpEeC K pa3IndHbIM chepam npodeccuoHanbHON AesITebHOCTH,
- TOTOBHOCTbH U CITIOCOOHOCTH K 00pa30BaHUIO
U caMo00pa30BaHUIO Ha MPOTSHKEHUN BCEH JKU3HH,
- YMEHHE  TPOTHO3UPOBATH  HEOJATONMPUSATHBIC  JKOJOTUYECKHE  TOCICICTBHS
IpeIPUHUMAEMBIX JEHCTBHM, MPEeI0TBPALIaTh UX;
MertanpeameTHble pe3yabTaThl 10JKHBI OTPAXKATh:
OBnazieHre yHUBEPCAIbHBIMU Y4EOHBIMH MO3HABATEIbHBIMU JCHCTBUSIMMU:
a) 6a30BBIC JTOTUYECKHUE ICUCTBUS:
caMoCTOSITeNIbHO (OPMYITUPOBATh U AKTyaJIM3UpPOBaTh MpoOIEeMy, paccMaTpuBaTh ee
BCECTOPOHHE; YCTAaHABJIMBATh CYIIECTBEHHBIM NpPHU3HAK WJIA OCHOBAaHUA [JIsi CpPaBHEHWS,
KJacCu(pUKaUu U O0OOIICHUS; ONPENeNiaTh LENH NeATEIbHOCTH, 3a/laBaTh MapaMeTpbl U
KPUTEPUU UX JOCTHIKEHUS; BBISBIISITH 3aKOHOMEPHOCTH ¥ IPOTUBOPEUHS B pacCCMaTPUBAEMBbIX
SBIICHUSX; BHOCHTb KOPPEKTHBBI B JEATEIbHOCTb, OIICHMBATh COOTBETCTBHE PE3YJILTATOB
[[EJIsIM, OIEHWBATh PHUCKU TMOCIEACTBUN NEATEIbHOCTH; Pa3BUBATh KPEATUBHOE MBIIICHUE
IIPU PEIICHUH )XKU3HEHHBIX MPOOIeM;
0) 0a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:
- BJaJIeTh HaBBIKAMU Y4YEOHO-HCCIEAOBATEIbCKON M MPOEKTHOW NEATEIbHOCTH, HAaBBIKAMHU
paspetnieHus npoodiem;
- BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBS3H U aKTyallM3UPOBATh 33/1a4y, BEIBUTATh TUIIOTE3Y
€e peIeHUs, HAXOJUTh apryMEHTHI IS JI0Ka3aTeJbCTBA CBOMX YTBEP)KICHUM, 3a/aBaTh
napameTpsl
U KPUTEPUU PEIICHHSI,
- QHAJIM3UPOBATH MOJTYYCHHBIE B XOJI€ PEIICHHUS 3a7aul pe3yIbTaThl, KPUTUYECKH OIICHUBAThH
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCJIOBHSIX;
- YMETh NMEPEHOCUTH 3HAHUS B TO3HABATENbHYIO U MPAKTUYECKYIO YACTH KU3HEIEATEIbHOCTH;
- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;
- BBIZIBUTATh HOBBIE UJI€U, TIPEIaraTh OPUTUHATBHBIE TIOJXObI U PEIICHHUS,
- IPOSIBIISATH CITOCOOHOCTH MX MCTIOIB30BaHMS B TTO3HABATEILHON M COIIMAILHON TTPAKTHKE;
-TIPOSIBIISITH  CITIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY TOHMCKY METOJIOB PEIICHHS
MPaKTUYECKHX 3a/1a4, MPUMEHEHHUIO Pa3IUIHBIX METOJIOB MTO3HAHMSI;
-CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3a/1a4l
B 00pa30BaTEIbHON JIEATETLHOCTH M JKU3HEHHBIX CUTYAIHX;
-BBISIBIISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3H M aKTyaTU3UPOBATh 3a7a4y, BBIIBUTATh TUIIOTE3Y
€e peIeHus, HAXOIUTh apryMEHTHI IS JI0Ka3aTeJbCTBA CBOWX YTBEP)KICHUM, 3a/1aBaTh
napaMeTpsl U KPUTEPUH PEIICHHUS,
aHAJM3UPOBATH TIOJYUYCHHBIE B XOJ€ PEIICHHS 3aJaud Pe3yJbTaThl, KPUTHUYECKH OIEHHUBAThH
UX JOCTOBEPHOCTH, MPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBMSX; /JaBaTh OLIEHKY HOBBIM
CUTYaIUsIM, OIEHWBATh MPHOOPETEHHBIN OIBIT; pa3padaThiBaTh IJIAH PEIICHHs] MTPOOIEMBI C
YUETOM aHaJn3a UMEIOIINXCS MaTepUaIbHBIX U HEMaTepUaIbHBIX PeCypCOB;
OCYIIIECTBIISATH I€JICHAIIPABIICHHBIN MOUCK IEPEHOCa CPEICTB
U CI0CO0O0B AeHCTBUS B MPO(ECCHOHANBHYIO CPEy;




YMETh IEPEHOCUTH 3HAHUS B MIO3HABATEIbHYIO
U TIPAKTUYECKYIO 00JIaCTH KU3HEACITEIbHOCTH;
YMETh WHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEJAMETHBIX O0JacTei; BBIIABUTATh HOBBIC HJICH,
npeyiaraTb OpUrMHaJIbHbIE TIOXO0/bI U PEIICHHUS;
CTaBHUTb IPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aJIbTEPHATUBHbIC PEIICHHS

PesynpTaTel 00ydeHust (IUCIUTITHHAPHBIC):
ITP6 1. ChpopMUpOBaHHOCTH MPECTABICHUHI O POJIH
U Mecre (U3MKM W aCTPOHOMHMM B COBPEMEHHOW HAay4YHOH KapTUHE MHpa, O
cucTeMoobpasymomieil poiau PU3NKH B Pa3BUTHU €CTECTBEHHBIX HAYK, TEXHUKH
Y COBPEMEHHBIX TEXHOJIOTUH, O BKJIaJIe POCCUMCKHUX
U 3apyOCKHBIX YYEHBIX-(PU3UKOB B PAa3BUTHE HAYKH; MOHHUMAaHUE (PU3MUYECKOW CYIIHOCTU
Ha0JI0/IaeMBIX SIBJICHUM MUKPOMUPA, MAaKpPOMUpA U METaMHUPa; IOHUMAaHHE POJIU aCTPOHOMUU
B MPAKTUYECKON JEATEIBHOCTH 4YeJIOBEKa M JlajJbHEHIIEM HAayYHO-TE€XHUYECKOM Pa3BUTHUU,
ponu pu3uKH
B (opMupoBaHUHM Kpyrozopa W (PYHKIMOHAITBHOM TPAMOTHOCTH YEJIOBEKa YIS PEIICHUS
MPAKTUYECKUX 3a7a4;
[1P6 2. CchopMupoBaHHOCTH YMEHHH pacro3HaBaTh (U3NYECKHE SBICHHS (IIPOIECCHI) U
OOBSCHATH
UX Ha OCHOBE U3YYEHHBIX 3aKOHOB: PABHOMEPHOE
U PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE ABM)KEHHE, CBOOOJIHOE MajeHHe TeJ, IBUKEHHE I10
OKPY)KHOCTH, WHEPIHs, B3aUMOJEHCTBHE TeJ, KoyeOdaTreabHOe JBIKCHHE, pPE30HAHC,
BOJIHOBOE JBMXeHHE; Tuddy3us, OpOyHOBCKOE TBUKEHHE, CTPOCHHUE KUAKOCTEH U TBEPIBIX
TeJ, W3MEHEHHE oO0beMa Tell Mpu HarpeBaHuM (OXJIaXICHHUM), TEIJIOBOE pPAaBHOBECHE,
ucrnapeHue, KOHIeH Iy, IaBJIeHne, KPUCTAJUTU3AIMS, KUTICHHE, BIAXKHOCTh BO3/1yXa, CBA3b
CpedHel KWHETHYeCKOW DHEPruM TEIUIOBOTO JBIDKCHHS MOJIEKYT C aOCONOTHOU
TEMIEPaTypoil, MOBBIIICHNE AAaBJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBS3b
MeXJly mapaMeTpaMy COCTOSIHUS ra3a B U30IPOLECCaxX; IEKTPU3ALUs T, B3aUMOJIEHCTBUE
3apsi10B, HarpeBaHUE MPOBOJIHUKA C TOKOM, B3aMMOJIEHCTBHE MAarHUTOB, SJIEKTPOMArHUTHAs
WHIYKIWSA, JeWCTBHE MAarHUTHOTO IOJS Ha MPOBOAHUK C TOKOM W JBIDKYIIMICS 3apsi,
DIIEKTPOMArHUTHBIE KONEOAHWs W BOJHBI, MPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETa,
OTpakeHUe, IpeJoMiieHre, nHTepepeHus, TudpaKuus
U TIOJNISIpU3aIusl CBETa, AUcCIepcus cBeta; GorosnekTpuueckuii 3hdexT, cBeToBoe aBleHUE,
BO3HUKHOBEHHE JIMHEMUYaTOro CIEKTpa aToMa BOJOpPOJA, €CTECTBEHHAs M HCKYCCTBEHHas
PaANOAKTUBHOCTE;
[IP6 3. Bnagenue OCHOBOMONATAOMUMHA (PU3UYECKUMH TIOHATUAMH W BEJIUYHHAMH,
XapaKTePU3YIOMIMMHA (PU3NYECKUE TPOIECChl (CBS3aHHBIMU C MEXaHWYECKUM JIBIKEHUEM,
B3aMMOJICHCTBUEM TeJl, MEXaHUUECKUMHU KOJICOAHUSIMU M BOJIHAMU; aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHMEM BEILECTBA, TEIUIOBBIMU MPOLECCAMHU; AIEKTPUUYECKUM M MArHUTHBIM IMOJISIMU,
NMEKTPUIECKUM TOKOM, DJIECKTPOMATHUTHBIMU KOJICOAHUSMH ¥ BOJHAMH; ONTHYECKUMH
SABJICHUSIMU;  KBAaHTOBBIMU  SIBIICHUSIMH, CTPOE€HHEM aroMa M  aTOMHOIO  fjpa,
pPaZvo0aKTUBHOCTHIO); BJAJ€HWE OCHOBOIOJIATAIOIIMMHU ACTPOHOMUYECKHUMH TOHSATUSMU,
MO3BOJISIIOIIMMH  XapaKTepPU30BaTh MPOIECChl, MPOUCXOASIIME Ha 3BE3/1aX, B 3BE3/IHBIX
CUCTEMaX,
B MEXT'aJIJaKTHUECKOM cpeie; IBH)KeHUE HEOECHBIX TeJl, BOJIIOIUIO 3Be3/] U BeenenHol;
[1P6 4. Bnanenne 3akOHOMEPHOCTSIMH, 3aKOHAMH
u TeopusiMu (3akoH BcemupHoro Tsrotenus, I, II u 11l 3akonsr HeroTOHA, 3aKOH cOXpaHEeHUS
MEXaHUYECKOM HHEpPruM, 3aKOH COXPAHEHHS HMITYJIbCa, NPUHIMI CYNEpIO3UIUUA CHJI,
MPUHIUIT PaBHONPABHOCTH MHEPLUATBHBIX CHCTEM OTCYETA; MOJIEKYJSIPHO-KMHETHUYECKYIO
TEOPUI0 CTPOEHHUS BEILECTBA, T'a30BbI€ 3aKOHBI, MEPBbI 3aKOH TEPMOAMHAMMKH; 3aKOH
COXpaHEHHUs AJIEKTPUUECKOro 3apsiia, 3akoH Kymnona, 3akon Oma aJig ydacTKa LIETH, 3aKOH
Oma U1 MOJHON 3JeKTpUuYecKor 1enu, 3akoH Jxoyns - JIeHua, 3aKkoH 3JeKTPOMarHUTHON
WHIYKIWW, 3aKOH COXPAaHEHMsI PHEPTrUH, 3aKOH MPSAMOJIUHEHHOTO pPacHpOCTpaHEHHUs CBETa,



3aKOH OTPaXCHMs CBETa, 3aKOH MPEJIOMIJICHUS CBETA; 3aKOH COXPAaHEHHs SHEPIUH, 3aKOH
COXpaHEHHsS] HMIIYJIbCa, 3aKOH COXPAHEHHUS 3JIEKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHUS
MaccoBOIO0 4YHMCIIa, TOCTyJaThl bopa, 3aKkOH pagHMOaKTUBHOTO paclaja); YBEpPEHHOE
UCIIOJIb30BAHUE 3aKOHOB

¥ 3aKOHOMEPHOCTEH TIpH aHAIH3e PUINICCKUX SIBICHUN

U TIPOIIECCOB;

[1P6 6. Bnajenue OCHOBHBIMH METOJaMHU HAyYHOTO MO3HAHMSA, UCIOJIB3YEMBIMU B (PU3UKE:
IPOBOJNTH NPSIMBIE M KOCBEHHBIE U3MEPEHHs (PU3MYECKUX BEJIMYMH, BEIOMpasi ONTUMAIbHBINA
Croco0 M3MEpEeHHs M HUCMOJIb3ys H3BECTHBIE METOMABI OICHKH MOTPEIIHOCTEH HM3MEpEeHHUH,
IPOBOJNTH UCCIICIOBAHUE 3aBUCHMOCTEH (PU3NUECKUX BEITHUUH

C HCHOJB30BAHUEM IMPSIMBIX H3MEPEHHH, OOBACHATH MOJTYYEHHBIC PE3yJbTaThl, UCIIONb3YS
¢u3nyeckne TEOpUH, 3aKOHBI M TOHSATHS, W JIeNaTh BBIBOABI, COOMIONATh MpaBUIa
0€e301acHOro Tpy/a MpH MPOBEACHUHU HCCIIEJOBAHUI

B paMKax y4eOHOrO OSKCICpUMEHTa U Yy4eOHO-HCCIIEAOBATENbCKOW IEATENBHOCTH C
UCTIOJIb30BaHUEM LU(MPOBBIX M3MEPUTEIBHBIX YCTPOHCTB W JIAOOPaTOPHOTO OO0OPYAOBaHUS;
c(OPMUPOBAHHOCTDH MPEACTABICHUN

0 METOJax MOJIYYEHHUS HAyYHBIX aCTPOHOMUYECKUX 3HAHUH;

I1P6 7. CdopMHUPOBaHHOCTH YMEHMs pelIaTh pacyeTHbIE 3aJauyd C SBHO 3a/JlaHHOU
(Gu3nUecKoil MOAEBIO, UCIONB3YS (PU3MUYECKHE 3aKOHBI W MPHUHIUIIBI; HA OCHOBE aHAIHM3a
YCJIOBHUS 33/1a4d BHIOMpATh (U3MYECKYIO MOJENb, BBIICIATH (U3MYECKUE BEIWYMHBI U
¢dopmyIbl, HEOOXOAMMEBIE JUIS €€ PEHICHHs, IPOBOJUTH PAcyeThl M OICHWBATh PEATBbHOCTH
NOJYYEHHOTO 3HaYCHUs (PU3NYECKON BEIWYHMHBI; PelIaTh Ka4YeCTBEHHBIC 3aa4H, BEICTpanuBast
JIOTHYECKH HETPOTHBOPEUYMBYIO IETMOYKY PACCYKIEHHH C OMOpO HAa HM3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3MUYECKHE SBICHUS

OK 02.: Hcnonvzosamv cospemenHble Ccpe0Cmea NOUCKA, AHAIU3A U UHMepnpemayuu
ungopmayuu, U UHGOPMAYUOHHBIE MEXHON0UU OISl BLINOIHEHUS 3A0ay NPOPECCUOHATLHOU
oesimelbHOCU.

PesynbTarsl 00ydenus (oouiue):
JImuaOCTHEBIC PE3YIBTATHI JOJIKHBI OTpaXaThb B HaCTH HCHHOCTU HAYYHOI'O ITO3HAHUA:
- ¢(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd M OOIIECTBEHHOW NMPaKTUKH, OCHOBAaHHOTO HA JHAJIOTe KYJIBTYp, CIIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTA B MOJIUKYIBTYPHOM MHUDE;
- COBEpIICHCTBOBAHHUE S3BIKOBOM M UNTATEIbCKON KYJIBTYPBI
KaK CPEJICTBA B3aUMO/ICHCTBHS MEXTy JIFOJIbMH U ITO3HAHUS MUPA;
MeTaHpeHMCTHBIe PE3YIbTATBI JOJIKHBI OTpaXaTh: OBJ'IaI[CHI/Ie YHUBCPCAJIbHBIMU y‘Ie6HI)IMI/I
NIO3HABATEIbHBIMU JICHCTBUSIMU:
B) paboTa ¢ uHpopmauei:
- BIQJETh HAaBBIKAMU IMOJYYeHUs HMH(OpMANMU W3 HCTOYHUKOB pasHBIX THUIIOB,
CaMOCTOSITENIFHO OCYIIECTBIISITH TOWCK, aHalW3, CHCTEMATH3alUI0 ¥ WHTEPIPETALNIO
UH(OpPMAIIMU Pa3INYHBIX BUAOB U (POPM MIPEACTABICHHS;
- co37aBaTh TEKCThI B Pa3IMYHbIX (popMaTax ¢ y4eTOM HazHAueHUs MH(OpMallMU U LEJIeBOU
ayJIUTOPHH, BEIOUPasi ONTUMAIIBHYIO (pOpMY Ipe/ICTaBICHHS U BU3YaIH3allny;
- OLICHUBATh IOCTOBEPHOCTh, IESTHTUMHOCTbh UH(OpPMALINH,
€€ COOTBETCTBHE MPABOBBIM M MOPAIIbHO-3TUUYECKUM HOPMaM;
- UCTIOJIH30BATh CPEACTBA MHPOPMAITMOHHBIX
U KOMMYHHKAIIMOHHBIX TEXHOJOTMH B PEHIEHUH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX |
OpTraHU3aIMOHHBIX 3a71a4d C COOIIO/ICHIEeM TPeOOBaHUH APTOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHEHBI, pecypcocOepeXeHHs, MPaBOBBIX M ITHUYECKUX HOPM, HOPM HH(POPMAIIMOHHON
0€30I1aCHOCTH;
- BJaJeTh HaBbIKAMM pACMO3HABAHUSA M 3alIUThl WHpOpManUU, HHGOPMAIIMOHHON
0€30MacHOCTH TUYHOCTH




PesynbraTsl 00ydeHus (IMCIUITTMHAPHBIE):

I[IP6 5. YMmeHuwe ydHMTHIBaTh TPAHUIIBl NPUMEHEHHS HW3YYEHHBIX (U3HUYECKUX MOJICIICH:
MaTepuaibHas TOYKa, UHEpLHUaJIbHAs CUCTEMA OTCUETa, UJCAJIbHBIN Ta3; MOJIEIN CTPOCHUS
ra3oB, )KMJIKOCTE€H U TBEPJIBIX TEJl, TOUEUHBIN 3JEKTPUUECKHUM 3apsfl, AiepHas MOJEIb aTOMa,
HYKJIOHHAs1 MOZIETIb ATOMHOTO sI/Ipa MPU PEeLIeHUN (PU3UIECKUX 3a1a4;

I[IP6 9. CdopMHpPOBAaHHOCTL COOCTBEHHOW TO3WIIMUA 10 OTHOIICHHIO K (U3HYECKOU
uHpOpMaLUK, TOJYy4aeMOW M3 pa3HbIX HCTOYHUKOB, YMEHHUI HCIONb30BaTh LUPPOBBIC
TEXHOJIOTHH JJIsl IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMUA U MPEACTAaBICHUS y4eOHOU U
HAYYHO-TIOMYJISIPHOW MH(OPMALMU; pa3BUTHE YMEHUIN KPUTHUYECKOTO aHAIU3a IOIy4aeMOn
uHpopmanuu

OK 03.: IInanuposame u peanusosviéamv cOOCMEEHHOE NPOPDECCUOHANbHOE U TUYHOCHOE
paseumue, npeOnpUHUMAmMenbCeKyio 0esmerbHOCmb 8 NPopeccUoHanIbHoU cghepe, UCNOIb308AMb
3HAHUS NO NPABOBOIL U (PUHAHCOBOU 2PAMOMHOCIIU 8 PA3IUYHBIX HCUSHEHHBIX CUMYAYUSIX.

Pesynbrarel 00y4yenus (obuue):
JIMYHOCTHBIE Pe3yabTAThI IOJHKHBI OTPAXKATh B YACTH AYXOBHO-HPABCTBEHHOTO BOCTIUTAHHMS:
- CIOCOOHOCTH OIICHMBATh CUTYAIUIO U IPUHUMATh OCO3HAHHbBIE PEIICHUs, OPUCHTUPYAICH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;
- OCO3HAHHE JTMYHOTO BKJI/ B IOCTPOCHHUE YCTOMYMBOTO OYIyIIEro;
MertamnpenMeTHble  pe3yibTaThl  JOJDKHBI  OTpaxarb: OBiajgeHne  yHUBEPCAIbHBIMU
PEryIATUBHBIMU JI€HCTBUSMHU:
a) caMOOpTaHHU3aIlUs:
- CaMOCTOSITENIbHO OCYIIECTBIISITh IMO3HABATENbHYIO ACSITEIBbHOCTb, BBISIBISTH IMPOOJIEMBI,
CTaBHTb
u (hopMmynupoBaTh COOCTBEHHBIC 3a/layll B 00pa30BaTENbHOMN NEATEIHLHOCTH U KU3HEHHBIX
CUTYaIHsX;
- CAMOCTOSITEJIBHO COCTABJISATh IUIaH PELIeHUs POOIEMBI
C YY€TOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEATOUTECHU;
- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;
-pacImmpsATh paMK{ y4eOHOTO IPEMETa Ha OCHOBE JIMUHBIX MPENTOYTCHHN;
- ZienaTh OCO3HAHHBIN BBIOOD, apIryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEILICHHE;
-CI0co0CTBOBATh (POPMHUPOBAHUIO M TMPOSBICHUIO MHMPOKOH SPYIUIUMH B Pa3HBIX O0JIACTIX
3HaHUH, TOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIH YPOBEHbD;
0) CaMOKOHTPOJIb!
UCIIOJIb30BaTh MPUEMbI pe(IIEKCUU [T OLIEHKH CUTYallM, BBIOOpa BEPHOT'O peIIeHUS;
- YMETh OLIEHMBATh PHCKH U CBOEBPEMEHHO NPUHUMATDH PEUICHUS MO UX CHIDKEHUIO;
B) SMOLIMOHAJIbHBIN UHTEIIJIEKT
- CTpemJIeHHE K JOCTIKCHHIO MEeIW W YyCIeXy, ONTUMH3M, WHHIIMAaTUBHOCTh, yMEHHE
JecTBOBATh, UCXO/I U3 CBOMX BO3MOXKHOCTEH;
- CIIOCOOHOCTH TOHMMAaTh AMOIIMOHAIBHOE COCTOSHHE JIPYTMX, YYHTHIBATH €ro TpH
OCYILECTBJIEHUH KOMMYHUKAIIUH, CIOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHUIO;
- CIIOCOOHOCTh BBICTPAaWBaTh OTHOIICHUS C JPYTUMH JIIOJbMH, 3a00THUTHCS, TPOSIBIISATH
MHTEPEC U pazpemaTh KOH(IUKTHI

Pe3ynbrarel 00ydeHus (TUCIUILIMHAPHBIE):
I[TIP6 9. CdopMupoBaHHOCTh COOCTBEHHOW TO3UIIMM IO OTHOIICHHIO K (HU3HUECKON
WHPOpPMANIUK, TOTYy9aeMOW M3 pa3HBIX HCTOYHWKOB, yYMEHHWI WCIIONB30BaTh IUPPOBBIC
TEXHOJIOTUH ISl TIOUCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETALUU U MPEACTaBICHUS y4yeOHOU U
HAYYHO-TIOMYJIIPHON MH(OPMAITNH; pa3BUTHE YMEHUH KPUTHYECKOTO aHAM3a IOIydaeMOn
uHpopMaun



|OK 04.: Dpdexmusro 3aumodelicmeosams u pabomams 8 KOJIeKmuee U KOMaHoe.

PesynbraTel 00y4yenus (oomue):
JIMuHOCTHBIE pe3yabTaThl JOJKHBI OTPAXKaTh B YACTU IEHHOCTH HAYYHOT'O ITO3HAHMSL:
- OBJIaJICBaHUE HAaBBIKAMM Y4E€OHO-UCCIIEIOBATENbCKOM, IPOEKTHOW M  COLMAJIbHOMN
JeSITEIbHOCTH;
MeranpeameTHsle  pe3yibTaThl  JOJDKHBI  OTpaxkaTh: OBilaneHue  yHUBEPCAIbHBIMHU
KOMMYHHUKATHUBHBIMH JEHCTBUSAMU:
0) coBMeCTHasl I€SITEIbHOCTD:
- IOHUMAaTb U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOM
Y MHIUBHUIYAJLHON pabOTHI,
- BbIOMpATh TEMaTHKy M METOJbl COBMECTHBIX JEHCTBHM C y4eTOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEM Ka)KJI0T0 Ul€Ha KOJUIEKTHBA,
- IPUHUMATD LEJIM COBMECTHOH J1€ATEIbHOCTH, OPIraHU30BbIBATh
Y KOOPJMHUPOBATh ACUCTBUS 110 €€ JOCTUKEHHUIO: COCTABIIATH IIJIaH JAECUCTBUM, PacIIpeiesaTh
POJIM € Y4ETOM MHEHHMH y4aCTHUKOB, 00CYKIaTh Pe3y/IbTaThl COBMECTHOMN paboThI;
-OIICHUBATh Ka4eCTBO CBOETO BKJIA/A M KaXKJIOTO YYaCTHHUKA KOMAH/bl B OO pe3yabTar o
pa3paboTaHHBIM KPUTEPUSIM;
-peAsiaraTb HOBBIE IPOEKTHI, OLEHUBAaTh HJAEU C MO3UIUH HOBU3HBI, OPUTHHAIBHOCTH,
IPAaKTUYECKON 3HAUMMOCTH; KOOPJIMHUPOBATH U BBINOJIHATH pabOTy B YCIOBUSAX PEAIbHOIO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOI'O B3aUMOEHCTBHUS;
-OCYIIECTBIIATh HO3UTUBHOE CTPATETNUYECKOE [TOBEICHUE
B PA3JIMYHBIX CUTYaLUSAX, IPOSBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH HHULIUATUBHBIM.
OBnajieHne yHUBEpCAIbHBIMU PETYISTUBHBIMU JCHCTBUSAMMU:
T') IpUHATHE ce0s U IPYTHX JIFOCH:
- IPUHUMATh MOTUBBI U aPIYMEHTHI IPYTUX JIOAEH IpU aHaIu3€e pe3yIbTaToB JIesATeIbHOCTH;
- IPU3HABaTh CBOE [IPaBO U MIPAaBO APYTHUX JIOJIEH HA OLINOKHY;
- pa3BUBaTh COCOOHOCTh MOHUMATh MHUP C MO3UIMU APYrOro 4eJoBeKa

PesynbTarsl 00yueHus (IMCUUIUIMHAPHBIE):
ITP6 10. OBnasenue yMeHUsIMHU paboTaTh B IpyIe
C BBIMOJIHEHHEM pa3IMYHBIX COLMAJIbHBIX pOJIeH, IUIAHUPOBaTh pPadOTy TPYIIIIbI,
pallMOHAIBHO PACHPENEATh JEATENbHOCTh B HECTAaHAAPTHBIX CHUTyalMsX, aJeKBaTHO
OLICHMBATh BKJIAJ KaX/10T0 U3 YYaCTHUKOB TPYIIIIbI
B PELICHHE pacCMaTPUBAEMOM MTPOOIEMBI

OK 05.: Ocywecmensams ycmHuy1o u NUCbMEHHYIO KOMMYHUKAYUIO HA 20CYOAPCMEEHHOM A3blKe
Poccuiickoii @edepayuu ¢ yuemom ocobennocmeli COyUanrbHO20 U KYabmypHO20 KOHMEKCMA.

PesynbTarsl 00ydenus (oouiue):
JImuaOCTHEBIC PE3YIBTATHI JOJIKHBI OTPaXXaThb B 4HaCTHU 3CTCTUYCCKOTO BOCIIMUTAHUSA:
- ACTETMYECKOE OTHOILICHUE K MHUPY, BKJIIOYas CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPy/Aa
¥ OOIIIECTBEHHBIX OTHOLICHUIA;
B 00/1aCTH NMaTpUOTUYCCKOI'0 BOCIIUTAHUA ITPOSABJIATE:
-IIEHHOCTHOE OTHOIIEHHE K T'OCYAAapPCTBEHHBIM CHMBOJIAM, MCTOPUYECKOMY H MPUPOIHOMY
HacCJICOWUIO, IaMATHHKaM, TpaulousaM HapOJd0B POCCI/II/I, JOCTHXXCHUAM Poccun B HAyKe,
UCKYCCTBE, CIOPTE, TEXHOJOTHSX U TPY/IE;
MeTaHp €IMCTHBIC PE3YIbTATHI JOJIZKHBI OTpaXXaThb: OBHa}IeHI/Ie YHUBCPCAJIbHBIMU
KOMMYHUKAaTHBHBIMU JICHCTBUSIMU:
a) oOrieHue:
- OCYLIECTBIISATh KOMMYHHKAILIUK BO BCEX Cepax KU3HHU;
- pacrio3HaBaTh HeBepOaJIbHBIC CPECTBA OOIICHMS, TOHUMATh 3HAYECHHE COI[MATIbHBIX 3HAKOB,
pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid U CMATYaTh KOH(IMKTEHI;
- Pa3BEpHYTO U JIOTHYHO H3JIaraTh CBOIO TOUKY 3PEHHS



C UCIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB

PesynbpTaTel 00ydeHust (IUCIUTITHHAPHBIC):
ITP6 1. ChpopMUpOBaHHOCTH MPEICTABICHUHI O POIH
U Mecre (U3MKM U aCTPOHOMHHM B COBPEMEHHOW Hay4yHOW KapTUHE MHpa, O
cucTeMooOpa3yromieit ponu GU3NKU
B Pa3BUTUU €CTECTBEHHBIX HAYK, TEXHUKHU
Y COBPEMEHHBIX TEXHOJIOTMH, O BKJIAJI€ POCCUUCKUX
U 3apyOEKHBIX y4YeHBIX-(DM3MKOB B Pa3BUTUE HAYKU; MOHUMaHHE (DU3HUECKON CYIIHOCTH
HA0JII0JaEMBIX SIBJICHUM MUKpPOMHUpPA, MAaKpOMUpa U METaMHUpa; IOHUMAHHUE POJIM ACTPOHOMUU
B IIPAKTUYECKOH JESITEIbHOCTH YeJIOBeKa
U JalbHEHIIIeM HayYHO-TEXHUYECKOM Pa3BUTHH, POJIM (PU3UKHU B (POPMUPOBAHUU KPYro3opa u
(GyHKIIMOHAIBHOU IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUS MTPAKTHUYECKHUX 3aj1a4

OK 07.: Cooeticmgosamb coXpanenuio oKpyicaioueli cpeovl, pecypcocoepedlceruio, NpUMeHsms
3HAHUsL 00 UBMEHEeHUU KIUMAMA, HNPUHYUNBL Oepedciu8o2o Npou3eo0cmsd, 3¢hgdexmueno
0eticmeosamy 6 Upe36blyaliHbIX CUMYAYUSIX.

Pesynbrarel 00y4yenus (obuue):
JIn4HOCTHBIE PE3yNbTATHI IOJKHBI OTPaXKaTh B YaCTH 3KOJOTMYECKOTO BOCIUTAHUS:
- c(hOopMHpPOBAHHOCTh JKOJIIOTUYECKOW KYJIbTYphl, IOHMMAaHWE BJIUSHHUS COILUAIBHO-
HPKOHOMUYECKUX IPOLIECCOB HA COCTOSHUE MNPUPOJHOW U COLMAIBHOM cpeibl, OCO3HaHUE
JI00aNbHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM;
- IUITAHUPOBAHKE U OCYILECTBIEHUE JICVCTBUI B OKPYKAIOIIEH Cpeie HA OCHOBE 3HAHUS LIEJICH
YCTOMUYMBOIO Pa3BUTHS YEJIOBEUECTBA;
AKTUBHOE HEMPUATHUE JICUCTBUMN, IPUHOCSAIINX BPE] OKPYKAOUIEH CPEE;
- aKTUBHOE HENPUATUE ACUCTBUM, IPUHOCAILINX BPE OKPYKAIOIIEH cpele;
- YMEHHE  [pPOTHO3UPOBATH  HEOIArONPUSATHBIE  SKOJOTMYECKHE  IOCIEACTBUS
IIPEIITPUHUMAEMBIX JEHCTBUI, TPEIOTBPAILATh UX

PesynbTarsl 00yueHus (IMCUUIUIMHAPHBIE):
ITP6 8. ChopMUPOBAaHHOCTb yMEHHUS NPUMEHATH IOJIyY€HHbIE 3HAHUS sl OOBSCHEHHUS
YCIIOBUM MPOTEKAHUS (PU3NYECKUX SBICHUM B MPUPOAEC M Ul MNPUHATHS MPAKTUYECKUX
pPELIECHNI B IIOBCEIHEBHOW KU3HU
Uit obecrieyeHust 0e30MacHOCTH IpU 00pallieHun
c ObITOBBIMH MpHOOpaMM U TEXHUYECKHMMM YCTPOMCTBaMH, COXPAaHEHHUsS 3/I0pOBbS U
cOONIOAEHUSI HOPM DSKOJOTMYECKOrO TIOBEJIEHUS B OKpYXarouled cpene; MOHUMaHUE
HE00XO0/IMMOCTH NPUMEHEHUSI TOCTHXKEHUH (PprU3uKu
Y TEXHOJIOTUH I pallMOHAIIBHOTO IPUPOIOTIOIb30BaAHMS
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3. CTPYKTYPA U COAEP)KAHUE YUYEBHOM JUCIHUILIAHBI

3.1 O0beM y4eOHOI TUCHMIIMHBI M BU/IbI Y4eOHOH padoThI

Buj yuedHoii padoThI O0BeM yacoB

MaxkcuMaJjibHasi yueOHasi HAarpy3Ka (Bcero) 180
Oo6s3aTenbHasi ayIUTOPHAsA yueOHasi Harpy3Ka (Bcero) 160
B TOM YHCIIE:

JIEKITHHA 82

nabopaTopHbIE pabOTHI 20

MPAaKTUIECKUE 3aHATHS 56
KoncyabpTanuu 2
IIpomexyTouyHas arrecTaums (3k3aMeH, 1M depeHIIPOBAHHBIN 3a4eT) 20

3.2 TemaTu4eckuii MJIaH M co/lepsKaHue Y4eOHOM TUCIUTIIUHBI

dopmupyemble

Conep:xanue yueOHOro MaTepuasa Cemectp | Yacos
KOMIIeTeHINH

PA3JIEJI 1 ®u3nKka 1 MeTOIbl HAYYHOT0 MO3HAHMSA 2

Tema 1.1 ®usuka - Hayka o npupoge. Hayunble MeToAbl IO3HAHUA OKPY KAIOLIET0
mupa. Poub JkcnmepuMeHTa W TeOpMH B Nponecce IO3HAHUS TNPHPOABL.
JkcnepuMeHT B (usuke. MogenupoBanue (puznyeckux sIBJeHHIl M IPOLECCOB.
Hayuynble runore3nl. ®u3nyeckue 3aKOHbI U TeopuH. I'paHMIBI NPHMEHMMOCTH 2 OK 03., OK 05.
¢usnuecknx 3akoHoB. IlpuHmun coorsercrBusi. Poab M Mecro (uU3UKH B
(opMHupOBaHNH CcOBpeMEHHOH HAy4YHOW KapTHHBI MHpPa, B MNPaKTHYeCKOi
JeTeJILHOCTH JIIoAeH

CopnepixaHue JeKIMOHHOI0 MATEPHAJIA:
HayuHble MeTOABI MO3HAHUA OKpy:Karolero mupa. Ponb skcnepuMeHTa u

TEOPHH B TIpOLeCCe IO3HAHWSA MPHUPOABI. ODKCHEPUMEHT B (DH3HKE. ! 2
MonennpoBanue GU3NICCKUX SBICHUH U MPOIECCOB.
PA3JIEJI 2 MexaHuka 23
OK 01. - OK

Tema 2.1 KunemaTuka 8 05., OK 07.
Copep:kaHue JeKIIMOHHOTO MaTepHaJa:
1 Mexanmyeckoe — nBWKeHHE.  OTHOCHTENBHOCTH  MEXaHHYECKOTO 1 2

nBikeHus. Crctema orcuera. Tpaekropus.

[epemenienne, CKOPOCTh (CPemHss CKOPOCTh, MTHOBEHHAS CKOPOCTB) U

YCKOpEHHE MAaTepHAbHOW TOYKH, MX MPOSKIMH Ha OCH CHCTEMBI
o | KoopuHarT. CrnoxeHre TIepeMENICHHH W CIIOKCHHE CKOPOCTEH. 1 2

PaBHOMEpHOE U PaBHOYCKOPEHHOE IIPSMOJIMHEHHOE JIBUJKEHUE.

I'paduku 3aBHCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHS, NMyTH U

TICPEMECIICHUSA MaTepHaanoﬁ TOYKH OT BPpEMECHMU.

CBobogHOE najieHue. Yckopenue CBOOOJTHOTO MaJCHHUS.

KpuBonunelinoe nBmwxkeHue. [IBMKeHHE MaTepHaIbHOW TOYKH IO
3 | OKPY)XKHOCTH C TIOCTOSIHHOW TI0 MOAYJIO CKOPOCTBIO. YTJOBas 1 4

CKOpOCTb, JIMHEHHas ckopocTh. [lepmox w wacrora oOpaiieHus.

LleHTpOCTpEMUTENBHOE YCKOPEHHE

OK 01. - OK

Tema 2.2 luHamMuka 11 05.. OK 07.

Copep:xaHue JeKIIMOHHOTO MaTepHaJia:

Ipunnun otHocurensHoctu [Tamunes. Ilepseii  3axkoH  HeroroHna.
Wuepuumaneusle cucremsl orcuera. Macca Tena. Cuna.  IlpuHuun
cynepno3unuu cuil. Bropoii 3akoH HproToHa ans MarepuanbHOR TOYKH B
nHepruansHoi cucteme otcdera (MCO). Tperwmit 3akon HproroHa mms 1 6
MaTepHATIBHBIX TOUYEK. 3aKOH BCEMHUPHOrO TATOTeHHsA. CHia TSKECTH.
ITepBast kocmuueckast ckopocth. Cuma ynpyroctu. 3akoH ['yka. Bec tena.
Tpenue. Buabl TpeHus (TmOKOs, CKONBKEHUs, KadeHus). Cmia TpeHHs.
Cyxoe TpeHue.

Conep:xanue NpakKTUYECKUX 3aHATHIA:

IIpaktudeckue paGotel: M3ydeHwe IBIKEHUS Opycka IO HAKIOHHOM
TUIOCKOCTH TMOJ EACTBUEM HECKOJBbKUX CWI. TEeXHHYECKHUE YCTPOMNCTBa U
MPAKTUYECKOE MPUMEHEHHE: MOAIUINHUKH, JBUKEHHE HCKYCCTBEHHBIX
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CITYTHHUKOB

Copep:xanue Ja00paTOPHBIX 3aHATHIA:

JlabopaToprast paborta 1. McciaemoBaHme 3aBUCHMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIIUX B IIPYKIHE

U pe3UHOBOM 00pasIie, OT uxX AedopMarnu.

JlabopaToprast pabora 2. MccnenoBaHHe YCIOBHH paBHOBECHS TBEPIOTO
Tela, MMEIOIIET0 OCh BPAIECHHS

Tema 2.3 3aKkoHbI COXpaHEeHHUSI B MeXaHUKe

OK 01. - OK
05., OK 07.

Copep:xkaHue JeKIMOHHOTO MaTepHaJsa:

Mexannyeckass paboTta ©W  MOIIHOCTh. KuWHeTHYecKas  SHEPIrus.
[ToTenuuanbHast SHeprusi. 3aKOH COXPAHEHHS MEXaHUYECKOH HHEeprumu.
PaGota cumpl TsKECTH W CWIIBI  yOpyrocTH. IIpyMeHeHHe 3aKOHOB
coxpaHeHusa. Hcmonb30BaHHE 3aKOHOB MEXAHUKU Mg OOBACHEHUS
JIBIDKCHUSI HEOCCHBIX TEl M JJIST Pa3BUTUS KOCMHUYCCKUX HCCIICIOBaHUIA,
TPaHUILIBI MIPUMEHUMOCTH KJIaCCUYECKOM MEXaHUKH. Nmmnynbe
MaTepHaJbHON TOUYKH (Teda), CHCTEMBbl MaTepHANBHBIX TOYEK. VIMITyJbC
CHIIBI W W3MCHCHHE WMITyJIbCa Tella. 3aKOH COXpaHEHUS HWMIIYJbCa.
PeaxtuBHoe nBmkenue. Pabora cumibl. Momuocts cuibl. KnHeTnyeckas
SHEeprus MaTepualbHOW TOYkd. TeopemMa 00 W3MEHEHHH KHHETHYECKOU
sHeprud. [loteHmmanbHas »Heprus. lloTeHIMANBbHAS SHEPTHS YIPYTO
JIe(OPMHUPOBAHHON MpPYKHUHBL [lOTEHIMANbHAsE OJHEPTHs Tejla BOIU3U
noBepxHocTH 3emiu. [loTeHnnanbHble W HEMOTEeHUIUaNbHbIEe CHIIbL. CBS3b
pabOThl HEMOTEHIMATbHBIX CHJI C H3MCHCHHEM MEXAaHHUCCKOW SHEPIrUu
CUCTEMBI TeJl. YIPYrue U HeYIpYrue CTOJIKHOBEHUS

Copaep:xaHue NPaAaKTHYECKUX 3aHSATHIA:

W3yueHue cBsA3M CKOpPOCTEH Ten NpH Heympyrom yxaape. McciemoBanue
CBSI3U PaOOTHI CUIIBI C UBMEHEHHEM MEXaHHMYECKOIl QJHEPTHHU Tela.
TexHMUECKHEe YCTPOUCTBA W MPAKTHUECKOE MPUMEHEHHE: BOJOMET, KOTIEp,
MPY>KAHHBIA ACTOJIET, IBUKCHNE HCKYCCTBEHHBIX CITyTHUKOB H PAKET.
Hcnonp3oBaHne 3aKOHOB MEXaHHUKH JJIsI OOBSICHEHNS ABIDKCHHUS HEOSCHBIX
Tenl W A pa3BUTHS  KOCMHYCCKHX  HCCICHOBAHWHA, TPaHUIIBI
MPUMEHIMOCTH KJIACCHIECKOW MeXaHUKH. VIMUTAINsT HEBECOMOCTH

PA3JIEJI 3 MoaekyJisipHas GU3MKa H TEPMOJHHAMHKA

16

Tema 3.1 OcHOBBI MOJIEKYJISIPHO-KUHETHYECKOI TeOpUH

OK 01.- OK
05., OK 07.

ConepixaHue JJeKIMOHHOTO MaTePUaJIa:

OCHOBHBIE TIOJIOXKEHHUS MOJIEKYJIIPHO-KHHETHYECKOHM TEOPHH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmxkenue. Juddysus. Xapakrep ABmkeHus U
B3aMMO/JICHCTBHA YacTHI] BemecTBa. MoJen CTPOCHHUS T'a30B, KHUIKOCTEH
U TBEPABIX TNl U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THUX MOJIEIEH.
Macca u pasmepsl Moiekyl. KomnuectBo BemiectBa. IlocTostHHAs
ABorazpo. TemnoBoe paBHoBecue. Temneparypa u ee uzmepenue. lllkana
temrniepatyp Llenscus. Monens npeansHoro rasa. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KMHETHYECKOW TEOpHUHM HJealbHOrO Tasza. AOCOIoTHas
TeMIiepaTypa Kak Mepa CpeJHel KHHETHYECKOH OSHEpruH TEIIOBOTO
JBIbKeHus yactul rasa. lllkana temnepatyp KensBuna. 'a30Bble 3aKOHBI
VYpaBuenue MengeneeBa-Knanelipona. 3akon Jlanerona. M3onponeccs B
U/leallbHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM BemecTBa. I 'paduueckoe
Ipe/ICTABICHUE N30IIPOIIECCOB: H30TEPMaA, H30X0pa, n300apa

Coaep:xanue NpaKTHYECKUX 3aHATHIA:

M3mepenne maccsl  Bo3gyxa KiaccHOM  komHare.  MccienoBanue
3aBHCHMOCTH MEXAYy TapaMeTpaMH COCTOSIHHS Da3peKeHHOTO Tasa.
TexHuyeckue yCTpOHCTBA W IPAKTUYECKOE IMPUMEHEHHUE: TEPMOMETP,
OGapomeTp

Conep:xkanue J1adOpPaATOPHBIX 3aHATHIA:

JlabopatopHast paGora 3. OmpenencHue MacChl BO3AyXa B KIaCCHOU
KOMHAaTe Ha OCHOBE U3MEPEHUH o0beMa KOMHATHI, JaBICHUS U
TEeMIIEPATyphl BO3/1yXa B HEH.

Tema 3.2 OCHOBBI TEPMOAMHAMUKH

OK 01. - OK
05., OK 07.

Couepmax—me JICKIIMOHHOT'0 MaTepuaJja:
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Buytpennss sHeprusi. Pabora u Teminonepenaya. KomudecTBO TEIIIOTHI
VpaBHenue TtemnoBoro ©Oamanca. [lepBoe Hadano TEpPMOJUHAMUKHU.
AnmabatHpIi mpomecc. Bropoe Hawano TtepMoaWHAMUKH. TernuioBbie
meuratenu. KIIJ temmoBoro meurarems. KonmdecTBo TemnmoTsl U pabora.
BuyTpeHHAsT SHeprms  OJHOATOMHOTO  HICaNbHOTO  Tra3a.  Bumsl
TEIUTOTIepEIadr: TEIUIOIPOBOIHOCTD, KOHBEKIHUS, W3JIy4CeHHE. Y IeibHas
TEIUIOEMKOCTh BeIIecTBa. KOJMYECTBO TEIUIOTHI MpPH TeIUIoIeperaye.
[Monstue 006 aamabatHOM mporecce. [lepBbIli 3aKOH TEPMOJAWHAMUKH.
[IpumeneHne mepBOro 3aKoHa TEPMOAMHAMHUKH K  H30IPOIECCAM.
I'paduueckas WHTEepOpeTanus  padoThI rasa. Bropoii 3aKOH
TEPMOJIMHAMUKHU.

Copep:xanue Ja00paTOPHbIX 3aHATHIA:
JlabopaTopHast padoTa 6. MI3MepeHHe yaeapHO! TeI0OEMKOCTH

Tema 3.3 AFpeFaTHbIe COCTOAAHMA BeIECTBA U (l)a3OBbIe nepexoabl

OK 01. - OK
05., OK 07.

Cozlep)lcalme JICKIIMOHHOTI'0 MaTepuaJja:

Hap006pa3OBaHHe u KOHACHCaIus. I/IcnapeHI/Ie u KUIICHUC.
AOconroTHAasE U OTHOCHTENIbHAS BIIAKHOCTD BO3ayXa. HaCLIHIeHHLIﬁ
mnap. y,I[eJ'ILHa?[ TCILJIOTa nap006pa3OBaH1/I$[. 3aBHCHMOCTH TEMIICPATYPhbL
KUIICHUA OT JaBJICHHA. TBep,Z[OG TCIO.

Kpucrammmueckne wu amopdHBIe Tena. AHH3OTPONHUS  CBOWCTB
kpuctawioB. JKungkume Kpuctawisl. CoBpeMEHHBIE  MaTepHAIBL
[lmaBneHre W KpUCTAJUIM3ANUSA. YIENbHAs TEIUIOTa IUIABIICHHUS.
CyOnumarusi. YpaBHEHHE TCIIOBOTO OayilaHCca

Conep:xanue NpakKTUYECKUX 3aHATHIA:

[Ipaktuueckast pabora: TexHUYEeCKHWE YCTPOWCTBA U  MPAKTHUECKOE
[IPUMEHEHHUE: TUTPOMETP U TICUXPOMETP, KaJOpUMETP, TEXHOJIOTUHU
MOJIy4EHUsI COBPEMEHHBIX MAaTEpHUaliOB, B TOM UYHCJE HAaHOMATEpHAJIOB, U
HaHOTEXHOJIOTHH

Conep:xkanue JadopaTOPHBIX 3aHATHIA:
JlabopaTopHas pabota 7. OnpejiesicHHEe BIaXXHOCTH BO3AyXa

PA3JIEJI 4 Dj1eKTPpOAMHAMHKA

27

Tema 4.1 DiekTpocTaTuKka

OK 01. - OK
05., OK 07.

Copaep:xaHue JIEKHHOHHOI0 MaTepuaja:

OnexTpusalus Tela. DIEKTPUUEeCKUN 3apsia. JBa BHUIa 3NEKTPUUYECKUX
3apsaoB. [IpOBOAHMKH, IUAJIEKTPUKA M TIOJNYNPOBOAHUKH. 3aKOH
COXpaHEHHs JIEKTPUUIECKOT0 3apsia. Bzanmoneiictue 3apsiioB. 3aKoH
Kynona. ToueuHblii 3ieKTpUYECKUH 3apsil. ODJIEKTPUUYECKOE TOJIE.
HamnpspkeHHOCTh  3neKTpuyeckoro mosst. [IpuHIMI  cyneprno3uiun
IEKTPUUECKHX TMOJIEH.

JluHMM  HANpPSDKCHHOCTH — DJCKTPUYECKOro  mojs. Pabora  cuut
anexkTpocTatuueckoro mnojsa. IloreHnuan. Pa3HocTh NOTEHIMANIOB.
[IpoBOMHUKH ¥  JWIJCKTPHUKH B  3JICKTPOCTATHYECKOM  IIOJIE.
JudnexkTpudeckas MPOHHUIIAEMOCTh. DJIEKTpOeMKOocTh. KoHaeHcaTop.
OJEeKTPOEMKOCTh IIIOCKOTO KOHJEHcaTopa. ODHEprus 3apsyKCHHOTO
KOHJIeHCaTopa

Coaep:xanue NpaKTHYECKUX 3aHATHIA:

N3MmepeHne 31eKTpOeMKOCTH KOHAEHcaTropa. TexXHHYecKHe yCTpOHCTBA U
HPaKTHYECKOE IPUMEHEHHE: 91EKTPOCKOTI, JNEKTPOMETP,
3MEeKTpOCTaTHYeCcKas 3aIuTa, 3a3eMJICHHE JIEKTPOIIPUOOPOB,
KOHJICHCATOP, KONMPOBAJIbHBIN anmapar, CTpyHHbII NpuHTEp

Copep:xanue Ja00paTOPHbIX 3aHATHIA:
JlabopaTopHast padoTa 8. Mi3MepeHHe 3JeKTpOeMKOCTH KOHIEHCATOpa

Tema 4.2 IocTosiHHBII dIeKkTpHYecKnii TOK. TOkHM B pa3IH4YHBIX cpegax

11

OK 01. - OK
05., OK 07.

Conep:kaHue JEKIIMOHHOTO MaTepHaJsia:

DNEeKTPUYECKHd TOK. YCJOBHS CYIIECTBOBAHUS D3JEKTPUYECKOTO TOKA.
Wcrounnkn Toka. Cuna toka. [ToctosHHbI Tok. Hampspkenne. 3akon Oma
JUIL  ydacTKa LenHu. OJEKTPUYEeCKOe COMPOTHBICHHE. Y eJIbHOe
COIPOTHUBIICHHE BEILIECTBA. IMocnenoBarensHOE, napaJuieNnbHoe,
CMELIaHHOEe COCJMHEHHE IMPOBOAHUKOB. PaboTa 3JIeKTPUYECKOro TOKA.
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3akon Jxoyins-Jlenna. MOITHOCTb AJIEKTPUUECKOTO TOKA.

Copaep:xaHue NPAKTHYCCKUX 3aHSITHIA:

ONeKTPOABIIKYIIAs CHJIa M BHYTPEHHEE COIPOTHUBIICHHE MCTOYHHMKA TOKA.
3akon Oma g moHOW (3aMKHYTOW) 3nekTpuieckoil mermu. Koportkoe
3aMbIKaHHE. OJIEKTPOHHAS NPOBOJMMOCTh TBEPABIX MeTaIoB. PereHne
3ajga4

Copep:xaHue J1a00paTOPHbBIX 3aHATHIA:
JlabopatopHas paboTta 8. M3MepeHune 3IeKTpOeMKOCTH KOHACHCATOPa

CopnepixaHue JJeKIMOHHOI0O MaTepuaJia:

3aBUCHMOCTD COINPOTHUBIICHUS METaIIoB oT TEeMIIEPaTypPHL.
CBepXIIpOBOAUMOCTb. DJIEKTpUYeckuit TOK B Bakyyme. CBoiicTBa
9NEKTPOHHBIX TNy4koB. IlomympoBonuuku. CoOCTBEHHas W IpuUMecHas
MPOBOJUMOCTD MOJTYyIIPOBOIHUKOB. CaoiicTBa p-n-nepexona.
ITonmynpoBoHUKOBBIE NPHOOPBEL. DNEKTPUUYECKU TOK B pacTBOpax H
pacmiaBax 3NEKTPOJIMUTOB. DneKTpoIuTHYeCKast JUCCOLAALTHSL.
OnexTponu3. OnekTpuueckuil Tok B raszax. CaMOCTOSATENbHBI U
HECaMOCTOSITENbHBIN pa3psa. Moanus. [lnazma

Conep:xanue NPpaKTHYECKUX 3aHATHIA:

IIpaktiueckass pabora: TexHWYEeCKHE YCTPOWCTBA M NPAKTHYECKOE
NPUMEHEHHE: aMIIEpMETp, BOJIBTMETP, pEocTaT, HCTOYHHUKH TOKa,
3JIEKTPOHArpeBaTeIbHbIe TPUOOPHI, 3JIEKTPOOCBETHTENBHBIE TMPHOOPEL,
TEPMOMETP  CONPOTHBJICHHS, BaKyyMHBIH JAHOJ, TEPMHCTOPHI W
(hOoTOPE3UCTOPHI, MOJYITPOBOTHUKOBBII THOJI, TAIbBAHUKA

Conep:xkanue J1adopaTOPHBIX 3aHATHIA:

JlabopaTopHras paboTa 9. 3yueHre CMEIIAaHHOTO COCTUHECHUS PE3UCTOPOB.
Jlabopatopnass pabora 10. V3mepeHue IICKTPOABUXKYIICH  CHIIBI
HNCTOYHHKA TOKa U €TI0 BHYTPCHHETO COIIPOTUBJICHUA.

JlabopatopHas pabota 11. HabmoaeHue anekTpousa

Tema 4.3 MaruuTHoe noJie. JJeKTPOMATHUTHASI HHAYKIIUS.

10

OK 01. - OK
05., OK 07.

Coz[epmalme JICKIIMOHHOT'0 MaTepuaJja:

IlocTossHHBIE MarHuThl. B3auMozeiicTBUE€ IIOCTOSIHHBIX MAarHUTOB.
MaruutHoe none. Bektop MarHuTHOM —uHAYKUMH. [IpuHIMDO
CYNEpHO3ULMY MarHUTHBIX MoJeHd. JIMHUM MarHMTHONM HWHIYKIHH.
KapTtuHa nuHMA MarHUTHOM MHAYKIUH IOJISI TIOCTOSHHBIX MarHUTOB.
MarnuTtHOE NoOje NPOBOJHMKA ¢ TOKOM. KapTWHa IMHHMN MHOYKIUU
1 | MarHUTHOTO MOJA JUIMHHOTO IIPSMOTO IPOBOJHHWKA U 3aMKHYTOTO
KOJBLEBOr0 MPOBOJHMKA, KAaTymKH ¢ TokoM. OmelT Opcrena.
B3aumMopeiicTBue MpoBOJHUKOB ¢ TokoM. Cuila AMrepa, ee MOAYNb U
Hanpasienue. Cmia JlopeHiia, ee MOAYNb U HampaBieHHe. J|BHKeHne
3apsHKEHHON YacTHIIBI B OJJHOPOJIHOM MarHMTHOM Toje. Pabota cuiibl
JlopeHua. SIBneHue 3MeKTPOMarHuTHOM HHAYKIMH.

IToTox BekTOpa MArHUTHOW WHAYKIMH. OJIEKTPOJBIDKYIIAS CHJIA
WHIYKIUHA. 3aKOH 3JIEKTpPOMarHUTHONW mHAyKiuu Dapanes. Buxperoe
JJEKTPUYECKOE TOoJie. DNEKTPOIABMXKYLIas cuja HWHAYKUMH B
2 | IPOBOIHUKE, IBIKYIIEMCS MOCTYMATEIFHO B OMHOPOAHOM MarHUTHOM
nosie. IlpaBuno Jlenua. MHAYKTUBHOCTH. SIBleHHME CaMOMHAYKLHU.
DNEeKTPOJBUKYILAS CHJIA CAMOUHAYKIMHU. DHEPrus MarHUTHOTO IOJISI
KaTYIIKU C TOKOM. DJIEKTPOMAarHUTHOE MOJIe

Copaep:xanue NPAKTHYCCKUX 3aHSITHIA:

[Ipaktiueckass pabora: TexHHYecKkMe YCTPOWCTBA M  NPaKTUYECKOE
MPUMEHEHHNE: TIOCTOSHHBIE MaTrHUTHI, JIEKTPOMAarHUTHI, 3JICKTPOIBUTATENb,
YCKOPHTENH AJIEMEHTAPHBIX YaCTHIl, HHAYKIIMOHHAS 11€Yb

Conep:xkanue J1adOpPaTOPHBIX 3aHATHIA:

1 JlaGopatoprass pabora 12. HcciemoBaHue AEWCTBHUA TOCTOSHHOTO
MAarHuTa Ha PaMKy C TOKOM.

2 JlaGoparoprast pabora 13. M3ydenwe sIBIEHUS DIEKTPOMATHUTHON
WHIYKIAS

PA3JIEJI 5 KoseGanusi M BOJHBI

50

Tema 5.1 MexaHu4ecKHe U YJIEKTPOMATHUTHBIE KOJIe0aHus

10

OK 01. - OK
05., OK 07.

Coz[epmalme JICKIIMOHHOT0 MaTepuaJja:
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KonebatenpHast cucrema. CBoOoJgHBIE MEXaHHMYECKHE  KOJICOaHMS.
Tapmonmdeckne konebanus. Ilepmonm, dacroTa, amrumMTyaa u  ¢asa
komebannii.  [IpyXWHHBIE ~ MasTHHK. MaTeMaTHYecKHid  MAasTHUK.
YpaBHeHHEe TapMOHHYECKHX KojeOanmid. [IpeBpamieHue »HEpruM mpu
rapMoHHYecKknX Konebanusx. KomebarenpHbli KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHBIC KOJCOaHMS B HJCANBbHOM KOJIEOATEIFHOM KOHTYpE.
AHamnorust MexX1y MEXaHHIECKUMH U 3JIEKTPOMArHUTHBIMH KOJICOaHUSMHU.
@®opmyna TomcoHa. 3aKOH COXpaHEHUs OJHEPrMH B  HACAITLHOM
KosebaTenbHOM KOHType. llpencraBieHne O 3aTyxalomMX KoJeOaHMsX.
BeiHyX/IeHHBIE MexaHuueckue KojeOaHus. Pe3zonanc. BwIHYXIeHHbBIE
JNeKTpoMarHuTHele KoneOanus. IlepemeHHbl TOk. CHHYycOMIaNbHBIN
MEepeMEHHBIH TOK. MOIIHOCTh IEPEMEHHOT0 TOKa. AMIUIMTYAHOE |
JEUCTBYIOIlee 3HA4YEHHE CWJIBI TOKa W HampshkeHus.. Tpanchopmarop.
IIpomsBoacTBO, mepemada © TMOTPEOICHWE DICKTPUUECKOH OSHEPTHH.
OKOJMOTHYECKNE PHUCKH TPH TPOM3BOACTBE 3JICKTPUYESCKOH OSHEPTHH.
KynpTypa ucnonp30BaHus 3IEKTPOIHEPTUH B TIOBCEJHEBHOH JKH3HU

ConepixaHue NPaKTHYECKUX 3aHATHIA:
IIpaktiueckass pabora: TexHWYeCKHE YCTPOWCTBA M NPAKTUIECKOE

MPUMEHECHHE: JIIEKTPHUYECKH 3BOHOK, TEHEpaTop IEPEeMEHHOTO TOKa, 2
JIMHAU JICKTpoIiepesayd
JInddepeHninpoBaHHbIN 3a4eT 2
Coaep:xkanue JadopaTOPHBIX 3aHATHIA:
1 Jlabopatopnass pabora 14. HccienoBaHue 3aBHCHMOCTH IEPHOAA 2
MaJIbIX KoJieOaHMH rpy3a Ha HUTH OT JAJIMHBI HUTH U Macchl Ipy3a.
2 JlabopaTopnas padota 15. McciaeqoBanue nepeMEHHOTO TOKa B IICTTH U3 2
IIOCTIeIOBATENbHO COCTUHEHHBIX KOHACHCATOPA, KaTYIIKHU U PE3UCTOpPa
OK 01. - OK
Tema 5.2 MexaHu4eckue M 3JJeKTPOMATHUTHBIE BOJIHBI 16
05., OK 07.
Copaep:xaHue JeKIMOHHOT0 MaTepHaJa:
MexaHHuecKue BOJIHBI, yclIoBHA pacipocTpanenus. Ilepuosa. Cxopocth
1 | pacmpocTpaHeHuss W JUIMHA BOJHBL [lomepeuHsle M NPOJOJBHBIE 2
BoJiHbl. MHTephepeHnus u tudpakiys MEXaHUUECKUX BOJIH.
3Byk. CxopocTs 3ByKa. ' poMKoCTh 3ByKa. BeicoTta ToHa. TemOp 3ByKa.
2 | DNeKTpOMAarHUTHBIC BOJHEI. YCIIOBHSI M3TYYCHUS DIEKTPOMATHUTHBIX 2
BOJTH.
B3aumnas opuenrauus Bektopos E, B, v B 351eKTpOMarHUTHON BOJIHE.
CBoiicTBa DIIEKTPOMArHUTHHIX BOJH: OTpPaKEHUE, MPEIIOMIICHHE,
3 | momspuzanus, Tudpakmus, nHTephEpEHITHS. CkopocTb 2
ANEKTPOMArHUTHEIX ~ BoNH. Illkama  SJEKTPOMArHUTHBIX  BOJIH.
[IpuMeHeHne 3JIeKTPOMATrHUTHBIX BOJH B TEXHHKE U OBITY.
4 [puHIIMIBL ~ paxuoCBs3H U TeJICBUICHUS. Pagmonoxarus. 2
OJIeKTPOMarHuTHOE 3arpsI3HEHNE OKPYXKAroIel cpeibl
Copaep:xaHue NpaKTHYECKUX 3aHSITHIA:
IIpaktudeckas paborta: TexHHUECKHE YCTPOWCTBA M MPAKTHUECKOE
1 | npumenenue: My3BIKaJbHBIE  HMHCTPYMEHTHI,  YJIbTPa3BYKOBas 4
JUAarHOCTHKA B TEXHUKE W MEIUITHE
IIpaktudeckas paborta: TexHHUECKHE YCTPOWCTBA M MPAKTHUECKOE
2 | mpuMeHeHue: pajxap, paauoONpPUEMHHUK, TEJICBU30p, aHTEHHA, Tene(oH, 4
CBY-neun
OK 01.-OK
Tema 5.3 OnTuka 24 05.. OK 07.
Copep:xaHue JEKIIMOHHOTO MaTepHaJia:
1 I'eomerpuueckas onrtuka. IIpsMonuHelHOe pacIpoCTpaHEHUE CBETA B 2
OJIHOPOJHOH cpefie.
JIyu cBerta. Toueunslii ucrouHuk cBera. OTpakeHHE CBeTa. 3aKOHBI
2 | orpaxenus cBera. [locTpoeHne H300paKCeHUII B IUIOCKOM 3epKajle. 2
IIpenomneHue cBera. 3aKOHBI NPENOMIICHHSI CBETA.
Copaep:xanue NPAKTHYCCKUX 3aHSATHIA:
AOCOIOTHBIN MOKa3aTelb MpeaoMiIeHus. [10JHOe BHYTpEHHEE OTpaKeHHE. 2
[IpenenpHBINA YToJ MOJHOTO BHYTPEHHETO OTPasKEHUSL.
Copep:xaHue JeKIMOHHOTO0 MaTepHaJia:
1 | Hucnepcust  cBera. CrnoxHblii  cocraB  Oesoro  csera. IIBer. | 2

15




Cobuparonie M pacceuBaronive JMH3bL. ToHkas nuH3a. DOKycHOe
paccTossHUE M ONTHYecKass Ccuia TOHKOM JsmH3BL. [locTpoenue
n300pakeHMi B COOMPAIOIINX W PACCEHBAIOIIIX JIMH3AX.

®opMmyna TOHKOW JIMH3bI. YBEJIWYEHHUE, AaBaeMoe JUH30M. IIpeneinst

2 MIPUMEHUMOCTH F€OMETPUIECKON ONTHKH. 2
Hudpaxmust cBeta. JnudppaknuoHHas perreTka. YCIoBHEe HaOIOIeHUSI
3 | TIaBHBIX MaKCHMYMOB IIPU MaJCHHM MOHOXPOMAaTHYECKOTO CBETa Ha 2
Ju(pakIHoOHHYIO penteTky. [Tonspuzanus cBeta
ConepxaHue NPaKTHYECKHUX 3aHATHIA:
BomnaoBast ontuka. MaTepdepenuns csera. KorepeHTHbIE HCTOYHUKH.
1 VYcnoBust  HaOmogeHMST ~ MakCHMyMOB W MHHHMYMOB B 2
nHTEep(EPEHINOHHON KapTHHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX
HCTOYHHKOB.
2 [MpakTryeckue paboOTHI: 4
HabnroneHue nucrnepcuu CBeTa.
TexHu4eckue yCTpOHCTBa M MPAaKTUUECKOE NPUMEHEHHE: OYKH, JIyma,
3 | ¢oroanmapar, NPOEKUHOHHBIA ammapar, MHKPOCKOIN, TEeJIeCKOI, 2
BOJIOKOHHAsI ONTHKA, IU(PPAKIIMOHHAS PELIeTKa, MOJISIPOUI, TEIECKOI
Coaep:xkanue JadopaTOPHBIX 3aHATHIA:
1 JlaGoparopnass pabota 16. OnpeneneHue mokazaTens MPETOMIICHHUS 1
CTeKJIa.
2 JlabopaTtopnast pabora 17. HccrmemoBaHume CBOICTB H300pakeHHil B 2
nH3aX. [TocTpoeHne n300pakeHHs TOHKOH JIMH3BI
3 | JlaboparopHas pabota 18. Habmonenne nucnepcun cBeTa 1
PA3/IEJI 6 OcHOBBI ClIeNHATbHOI T€OPHH OTHOCHTEIbHOCTH 5
Tema 6.1 OcHOBBI cIelHAJIbHOI TEOPHH OTHOCHTEJIbHOCTH 5 OK 01., 0K 02,,
' P OK 04., OK 05.
ConepixaHue JJeKIMOHHOI0 MaTepUaJia:
I'paHuIBI TPUMEHUMOCTH KJIACCHYECKOH MeXaHWKH. IlocTynarsi
1 | ciennanbHO TEOpPHM OTHOCHTENBHOCTH: WHBAPHAHTHOCTH MOJYJIA 2
CKOPOCTH CBETA B BAKyyMe, IPUHIUI OTHOCHTEJILHOCTH DHHIITEHHA
2 OTHOCUTENBHOCTh  OJHOBPEMEHHOCTH. 3aMeUIeHHe BpEeMEHH U 1
COKpalleH!e JJIMHBL. DHEPrHs U UMITYJIbC PEISITUBHCTCKON YacTHIIBL.
Coaep:xanue NpaKTHYECKUX 3aHATHIA:
CBs3p Macchl C DJHEpPrue M HMITyJIbCOM PEISTUBUCTCKOM YacCTHIIBL. 2
DHeprus nokos
PA3JIEJI 7 KBanToBast pu3nka 23
T 719 . 6 OK 01. - OK
ema 7.1 DjieMeHTbI KBAHTOBOW ONTHKH 05.. OK 07.
ConeprkaHue JIEKIIMOHHOT0 MaTepUaJia:
®otonbl. ®opmyna [Inanka cBs3u sHEepruu (GOTOHA C €ro YaCTOTOM.
1 Ouepruss u  uMIyiasC (GoroHa. OTKpBITHE ©  HCCIIEIOBAHHUEC 1
¢dorospdekra. Ombitel A.I'.  CroneroBa. 3akoHbl (oToaddexra.
YpaBHeHue DiHmTeHA 1151 poToddhdekra.
2 "Kpacnass rpanmma" ¢oroaddekra. [aBnenune cpera. Ombiter [1.H. 1
Jlebenera. XumMudeckoe NeHCTBHE CBETA.
ConeprkaHue NPaKTHYECKHUX 3aHATHIA:
1 TexHnyeckue  ycTpoWCTBAa M TNPAKTHYECKOE  NPHMEHEHHE: 2
¢oToasieMeHT, HOTOAATIHK,
2 TexHn4eckue ycTpOHCTBa M NPaKTHYECKOE NPHMEHEHHE: COJHeYHas 2
Oarapesi, CBETOINO]T
OK 01., 0K 02,
Tema 7.2 CTpoenune aroma 7 OK 04., OK 05.,
OK 07.
ConeprkaHue JJeKIMOHHOT0 MAaTEePUaJIa:
Mopens atroma Tomcona. OmbiThl Pesepdopna mo paccesHUIO -4acTHIl.
IInanerapuas monens atoma. [loctynatel bopa. M3nydenue u nornomieHue 2
(hOTOHOB TIpM TEpexo/Ie aToMa C OJJTHOTO YPOBHS YHEPTUH HA OPyroi. Buast
CIIEKTPOB.
ConepixaHue NPAaKTHYECKUX 3aHATHIA:
CriekTp ypoBHEH dHEpruu aroma BOAOpoIa. BoHOBBIE CBOWCTBA YaCTHII. 2

Bounst ge bpoitnsa. KopnyckynsipHO-BOJTHOBOM 1yan3M.
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Copep:xaHue JeKIIMOHHOTO MaTepHaJia:

CnoHTaHHOE W BBIHYXJAEHHOE wm3mydeHue. [ludpaxuus s35eKTpOHOB B
KpUCTaUIaX. YCTPOWCTBO ¥ NPUHIWI paboTHl Ja3epa. TexHUUecKue
YCTPOWCTBA M MNPAKTHYECKOE IPUMEHEHHE: CIIEKTPalbHBI aHaIu3
(ciekTpocKoI), Ja3ep, KBAHTOBBIH KOMITHIOTED

Copep:xaHue J1a00paTOPHBIX 3aHATHIA:
JlabopatopHas pabota 19. HabmoneHne TnHeHYaToro crekTpa

Tema 7.3 ATOMHOe sIAPO

10

OK 01., 0K 02,
OK 04., OK 05.,
OK 07.

Cozlep)lcalme JICKIIMOHHOT'0 MaTepuaJja:

OKCNIepUMEHTBI,  JOKa3bIBAlOIIME  CIOXHOCTh  CTPOEHHUS  dfpa.
OtkpbiTHE paanoakTuBHOCTH. OmnbITEl Pesepdopna mo ompeneneHuio
coCTaBa paJroakTUBHOrO u3nydeHus. CBolicTsa anbga-, 6era-, raMma-
U3IydeHus. BnusHue pajiMOaKTHBHOCTH Ha JKUBBIE OPIaHU3MBL
OTkpelTHe TMpoTOHAa U HeltpoHa. HywioHHas Moxens szapa
IetizenOepra-MBanenko. 3apsaa sapa. MaccoBoe yncio siapa. M3oToms.
Anpda-pacnan. DIeKTpOHHBIN W TO3UTPOHHEIH OeTa-pacma.

OHeprust cBA3M HYKJIOHOB B snpe. Snepubie cuibl. [ledekt maccl
sapa. SnepHble peakiuu. JleneHue U CUHTE3 sfep. S AepHblil peakTop.
Tepmosimepusiii  cuaTe3. I[IpoOIEMBI © TEPCHEKTHBBI  SACPHOI
SHEPTeTHKH.

OKONIOTHYECKHE aCHEKTBl SIIEPHOM DHEPreTHKH. OIJIEMEHTapHbIE
gacTHl. OTKPBITHE TTO3UTPOHA. MeToAbl HAOMIOCHMS M PETHCTPALIN
3JeMeHTapHblX  yactul.  (DyHHaMeHTalbHBIE  B3aUMOJECHCTBUA.
EnuHCcTBO (hM3nveckoi KapTHHBI MUpa

Coneprxanue yuyeOHOr0 MaTepuaia 6

OKCHEepPUMEHTHI,  JO0Ka3bIBAIOIIME  CJIOXKHOCTh  CTPOCHUS  sijipa.
OTtkphiTHe paguoakTUBHOCTH. OmbiThl Pe3epdopaa mo ompeaencHuo
cocTaBa paJuoaKkTUBHOTO m3nyucHus. CBoiicTBa anbda-, Oeta-, ramMmma-
H3JIy4YCHU. Bnusuune PaaguOaKTUBHOCTU Ha JKUBBIC OpPraHU3MBbI.
OTkpeITHE TpoTOHAa W HelirpoHa. HykioHHas Monenb szapa
I'eiizenOepra-lBanenko. 3apsy sapa.

Coaep:xanue NpaKTHYECKUX 3aHATHIA:

1

MaccoBoe uucmo siapa. M3oromel. Amnbda-pacman. DNeKTPOHHBIH U
MO3UTPOHHBIN Oera-pacma. Tl'amma-uznyuenue. 3aKkoH
paJlOaKTHBHOTO paciaja.

[pakTuueckue padboTHI:

HccrenoBanne TpekoB 9acTHIl (IT0 TOTOBEIM (poTorpadusim).
TexHUYecKMe  YCTpOHCTBA M NPAKTHYECKOe  MPUMEHEHHE:
¢dorosnement, (HOTOAATYMK, COJHEYHAs  Oarapes, CBETOAUO/,
CHEKTPOCKOII, Jia3ep, KBAHTOBBIH KOMIIBIOTEp, NO3UMETpP, Kamepa
BunbcoHa, sigepHbIil peakTop, aToMHas 6omMba

PA3JIEJI 8 D1eMeHThbI aCTPOHOMHUH U acTPO(PHU3INKH

34

Tema 8.1 DiieMeHTBI ACTPOHOMMH M ACTPOPU3NKH

34

OK 01. - OK
03., OK 05., OK
07.

Conepmaﬂue JICKIIMOHHOTI'0 MaTepuaJja:

Otanbl pa3BUTHS acCTPOHOMHHM. lIpuKiIagHOE M MHPOBO33PEHUYECKOE
3HAUEHWE acTpoHoMHMH. Bun 3BesgHoro Heba. Co3Be3nus, spKHe
3BE3/bl, IUIAHEThl, HUX BUAUMOe ABWKeHHE. CoJHEYHas CUCTEMA.
I1naneTs! 3¢MHOH rpyNMbL.

ILmanerei-rurantel. Mambsle Tema ConHeunolr cucteMbl. CouHIE,
¢dorocdepa u armochepa. CotHedHAsT aKTUBHOCTh. VICTOYHUK YHEPTUH
ConHua u 3Be31. 3Be3/bl, X OCHOBHBIE XapaKTePUCTUKHU. J(narpamMmma
"crieKTpasIbHbII KJ1acc - CBETUMOCTB". 3Be3 bl TJIABHOM
MOCJIEI0BATEILHOCTH.

3aBucUMOCTh  ''Macca -  CBETHMMOCThL" IS  3B€3J  IJIaBHOM
[OCIeI0BaTEIbHOCTA. BHyTpeHHee cTpoeHue 3Be3d. CoBpeMeHHbBIC
MPEACTABICHUS O MPOUCXOXKACHUH H dBoJronmu COJHIA W 3BE3I.
Oranbl KU3HH 3BE3/.

Mneunsiii  Ilyte - Hama Tamaktuka. CrhupaibHas CTPYKTypa
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lanaktuku, pacmpeneneHue 3Be3d, Tra3a W nbuid. llnockas u
ceprdeckas noacucTeMsl | anakTukn PangnoraiakTHKY B KBa3apsl

Coaep:xaHue NPAKTHYECKUX 3aHATHIA:

2
TTonoxenue n amxenne Conana B ["anmaxkTrke. THIIBI TAIAKTHK.
CopnepixaHue JJeKIMOHHOI0O MaTepuaJia:
UepHble ObIpbl B siApax rajakTuk. Becenennas. Pacmupenue BceeneHHold..
Teopus bBompmoro B3peiBa. PemmkroBoe wm3mydenue. MacmraOHas 2
cTpykTypa Bcenennoif. Meraramaktuka. HepemreHHsle mpoOieMbl
ACTPOHOMHH
ConepixaHue NPAKTHYECKHUX 3aHATHIA: 2
3akon Xa00a. Pa3beranue rajakTuk
Copep:xanue Ja00paTOPHBIX 3aHATHIA:
Jlabopatopnast pabora 20. HaOmioneHuss HEBOOPY)KEHHBIM TIJIa30M C
UCIIONIb30BAaHUEM  KOMIBIOTEPHBIX  INPWIOKEHHUH JUIS  ONpeeleHus 1
TOJIOKEHHsI HEOECHbIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3aus CeBepHOro MoJyuapus U sipkue 3Be3/1bl
Koncynprarus 2
9K3amMeH 18

18




4. VCJIOBUSI PEAJIN3ALIUM PABOYEI IPOTPAMMBI YUEBHOI
JUCHUIINHDBI

4.1 TpeOoBaHMsA K MUHUMAJIBLHOMY MAaTEePHAJbLHO-TEXHUYECKOMY 00ecrne4eHHI0
Jis peanu3anuu mporpaMmbl y4eOHOM JTUCIUTUIMHBI HEOOXOAUMBI CIEAYIONTHE TOMEIICHUS:

1. B-19 KaGuner pu3uku U MaTeMaTHKW - ydyeOHas ayJuTOpUs IJIS MPOBEICHHS 3aHATHI
BCEX BHUJOB, MPEIYCMOTPEHHBIX O0Opa30BaTEJIbHOW MpOrpaMMoi, B TOM YHCIIE
TPYNIOBBIX U UHIUBUIYaIbHBIX KOHCYIbTALMN, TEKYIIETO KOHTPOJIS U MPOMEKYTOUHON
aTTecranuu. YueOHas meOenp Ha 48 mocagodHbIX MecT: mapra 4-x MecTHas — 12 mr.;
kadenpa HacTonbHas — 1 WIT.; CTOJ MpenojaBaTes ¢ AUMKAMU JJs XpaHeHus — 1 miT.;
CTyl mpenojaBarens — | mrT.; gocka kiaccHas — 1 mT. KommbiorepHas TexHHUKA:
Hoytoyk Asus x5401, 15.6, intel core i3 5005u 2.0 GHz, O3Y 416, SSD 512 T6.
Mynerumennitaas Texauka: 3kpas Elite Screens M119WS1; npoekrop Epson EB-X18.

4.2 Hepeqeﬂb JIMICH3UOHHOT'0 MMporpaMmMHoOro odecneyeHu

1. Mozilla Firefox - 6pay3zep
2. MoiiOduc - opucHbIi maker
3. Foxit Reader - mporpamma st mpocMoTpa J0KyMeHTOB B (hopmare PDF

4.3 UndopmanuonHoe odecrnieyeHne 00ydeHust
4.3.1 OcHoBHas JUTEpaTypa

1. JlorBunenko, O. B., ®usuka + ellpunoxenue : yuebnuk / O. B. JlorBuaenko. — MockBa
: KunoPyc, 2026. — 437 c¢. — ISBN 978-5-406-15042-9. — URL:
https://book.ru/book/958981

2. Tpopumosa, T.M. dusuka ans mnpodeccuii M CHENMATBHOCTEH TEXHUYECKOTO MU
€CTECTBEHHO-Hay4HOTro npodwuieit : yuedbHoe nocodbue / T. Y. Tpodumosa, A.B. dupcos.
- M. : Axanmemus, 2012. - 400 c. - (HauanpHoe u cpemHee mpodhecCHOHATBEHOE
obpaszoBanmue). - ISBN 978-5-7695-6812-1 : 527-00. 15

3. Tpodumosa, T.M. Puszuka mns npodeccuii M CHEUATBHOCTEH TEXHUUYECKOTO MU
€CTeCTBEHHO-Hay4yHoro mnpoduiei. COopHUK 3amay : ydyeOHoe mocobue / T. U.
Tpodumona, A.B. @upcos. - M. : Akagemus, 2012. - 288 c. - (HauanpHoe U cpennHee
npodeccuonanbHoe oopazoBanue). - ISBN 978-5-7695-6777-3 : 395-00. 15

4.3.2 JlonoJiHUTE/IbHAA JINTEpaTypa (BK/I0Yasi epuOAMYecKHe U31aHUsT)

1. [mutpuena, B.®. ®usuka 1s npodeccuii U crnenuanbHOCTe TEXHUUECKOro Mpopuis,
KonTponbhble Mmatepuansl : yuebHoe nocodue / B. ®@. JImutpuesna, JI.M. Bacuibes. - M. :
Axanemus, 2012. - 112 c. - (HavanpHOe U cpeaHee npodeccrHoHaabHOe 00pa3oBaHue). -
ISBN 978-5-7695-8127-4 : 244-00. 5

2. JlorBunenko, O. B., ®uszuka. [Ipaktukym : yuebnoe nocobue / O. B. JlorBuneHko. —
MockBa : KnoPyc, 2025. — 358 c. — ISBN 978-5-406-14517-3. — URL:
https://book.ru/book/957431

3. Tpodumona, T.N. Kypc ¢pu3mku ¢ mpuMepaMu perieHus 3a1ad B 2-X TOMax : YICOHHK.
T. 2/ T. U. Tpopumona, A.B.@upcos ; T.U.Tpopumona, A.B.dupcos. - M : Knopyc,
2010. - 384c. - ISBN 978-5-406-00341-1 : 400-00. 2
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4. Tpodumosa, T.U. Kypc ¢pusmku ¢ mpuMepaMu petieHus 3aaad B 2-X Tomax : yueOHuk. T.
1/ T. U. Tpodpumonra, A.B. ®upcos ; T.M. Tpopumona, A.B. ®upcos. - M : Knaopyc,
2010. - 584c. - ISBN 978-5-406-00340-4 : 400-00. 2

4.3.3 Ilepeyenb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. DBC «Book.ruy, https://www.book.ru/
2. OBC «Jlanby, https://e.lanbook.com/

4.3.4 UnTepHeT-pecypcebl

1. https://moomfo.ru/ MockoBckoe ¢Gu3nYecKoe OOIMECTBO — COTPYAHHYECTBO YYEHBIX,
npernoaaBaTesei U CTYJACHTOB
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5. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS YUEBHOM

TACIATITAHBI

Kon
KOMIIETEeHIIMH

(DOPM])I U ME€TOAbI OLICHKH

OK 01.

YCTHBIH, GPOHTAIBHBINA W/WIIN IMCBMEHHBIH OIPOC;

HaGumoienue 3a BBIOJIHEHUEM PAKTHYECKOH paOoThI;

[ToaroroBka M BEICTYIUICHHE C JOKJIAJIOM, COOOLICHUEM, ITPE3CHTaIHEH;

KonrponbHas pabdora;

IIpomexyTouHast aTTeCTaLMS;

WnTtepnperanns pe3ysnpTaToB HAOMIOAECHMH 3a AEATEIBHOCTHIO OOYYaIOIIErocs B IpoIecce
OCBOCHHSI 00pa30BaTEIHHON IPOTPaMMEI

OK 02.

YcTHBIH, GpOHTATBHBIN W/WIH THCEMEHHBIH 0IpOC;

HabmoneHne 3a BRINOITHEHHEM IIPAKTHIECKOH paboTEI,

IToaroroBka 1 BEICTYIUICHHE C JOKJIAJIOM, COOOICHUEM, TIPE3CHTAUEH;

KontponsHas pabora;

[IpomexyTouyHas aTTecTanus;

Wurepnperanyst pe3yabTaTOB HAOJIONCHHUH 3a JESATENbHOCThIO OO0ydarolerocs B Mpolecce
OCBOCHHMS 00pa30BaTeIbHON NPOrpaMMBbI

OK 03.

YcTHBIH, GpOHTATBHBIN W/ WM THCBMEHHBII O1Ipoc;

HaGumioienue 3a BBINONIHEHUEM IPAKTHYECKOH paboThI;

IToaroToBka U BBICTYILICHHE C AOKIAJ0M, COOOIICHUEM, IPE3CHTAIUCH;

KoHTponsHas padota;

[IpomexyTouHas aTTecTanus;

Wurepnperanys pe3ysbTaTOB HaOMIOJICHHH 3a IEATENBHOCTBIO OO0YyYaromierocss B Ipolecce
OCBOCHHsI 00pa30BaTEIBHON MPOrpaMMBbl

OK 04.

YcTHBIH, (pOHTATBHBIA W/WIH THCEMEHHBIN OIPOC;

HabmroneHne 3a BRIOIHEHNEM MIPAKTHIECKOH PaOOTHI;

[ToaroroBka M BEICTYIUICHHE C JOKJIJIOM, COOOIIIEHHUEM, TTPE3CHTAINEH;

KoHnTponbHas pabora;

[IpomexyTouyHas aTTecTanus;

Wurepnperanusi pe3yjibTaTOB HAOJIOJEHMH 3a JEesATENbHOCThIO OOydYaromierocs B Ipolecce
OCBOCHHMS 00pa30BaTeIHLHOMN NPOrpaMMBbI

OK 05.

YcTHbIH, (pOHTABHBIN W/ WM TUCBMEHHBI O1Ipoc;

HabnroneHue 3a BBITOJIHEHHEM MPAaKTHYECKOH paboTHI;

IToaroToBka u BBICTYIIEHUE C IOKJIAJIOM, COOOIIEHHEM, IPE3EHTaIINE;

Konrponbhas pabora;

IIpomexxyTouHas arTecranus;

WnTtepriperanus pe3ysibTaToB HAOMIOAEHMH 3a AEATEIBHOCTHIO OOydYaromerocs B Ipolecce
0CBOEHHsI 00pa30BaTEIHHOM IPOrPaMMEI

OK 07.

YcTHBIH, GPOHTATBHBIN W/WIH THCEMEHHBIN OIPOC;

Hab:monenne 3a BBIIOIHEHWEM MTPAKTHYECKOH PaOOTBI;

IToaroToBKa M BBICTYIUICHHE C TOKJIAZ0M, COOOIICHUEM, TPE3eHTAIHEH;

Kontpomasnas pabora;

[IpomexyTouyHas aTTecTanus;

WuTepnperanus pe3ynbTaToB HAOMIONCHWH 3a JEATEIBHOCTHIO OOYUaIOIIerocs B IIpoIecce
OCBOCHHS 00pa30BaTEIHLHOMN MPOrpPaMMBI
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6. JUCT U3MEHEHUWH U JTONOJHEHUIN PABOYEN ITPOT'PAMMBI

Ne i/

Buabl lIOlIOJIHeHHﬁ H

Jlara u HoMep NPOTOoKoJIa
3aceganns IIIK, Ha koTopoMm
ObLIH PACCMOTPEHbI H

HopmatuBHbIii TOKyMeHT

M3MEHEeHHH
0100peHbI M3MEHEHHS U
JIONOJTHEHU S
B cBs3m:
- ¢ OOHOBJICHHEM JOTOBOPOB Ha
OKa3aHue ycIyT o

NPENOCTABICHUIO  JOCTyNA K
OBC B CHOHCKH JHTEpaTypHI
BHECEHBI N3MEHEHMS;

- IIPEACTaBICHUH  3aIpOCOB
paboronareneii (B 4acTH
BapuaTUBHBIX JUCHUIIINH;
CpOKOB u 3a1aHUI I
IIPOBEJICHUS. NIPOU3BOJCTBEHHOM
TIPAKTHAKH)

- HM3MCHCHHEM HOPMATHBHBIX,
periaMeHTHPYIOLIHX
JOKYMEHTOB M IPOrPaMMHOTO
obecrnieueHHs

IIpotokon 3acemanms IILK Ne
04 ot 06 HOs1Ops1 2025 T.

DIEeKTPOHHO-OMOINOTECUHAS
cucTeMa H3JarenscTBa «JlaHby
http://e.lanbook.com/

KonTtpakt Ne25-9 ot 14.10.2025.
JocTynHOCTh: €O BCEX TOUYEK
nocryna cetu MaTepHer
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