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[Iporpamma oOmeo6pazoBarenbHoit nuctuuinabl OO1.06 «DusukaypazpaboTaHa B
cootBercTBUM ¢ PI'OC cpeanero odmero obpazoBanus (IIpuka3 MunucrepcTBa
oOpa3zoBanusgs u Hayku P® or 17 mag 2012 r. Ne 413 "OO yrBepx)aeHUU
dbenepaibHOTO TOCYIapCTBEHHOTO 00Pa30BaTEILHOTO CTaHJapTa CpPEHEro OOIIero
oOpa3oBaHuA", ¢ UBMEHEHUSIMU U AOMONHEHUsAMU 0T:29 nexabpst 2014r., 31 nexalps
2015r., 29 utonsa 2017r., 24 cenrsiOps, 11 ngexabps 2020r., 12 asrycrta 2022r.), ¢
yueTomMTpeOoBaHui(penepanbHOrorocy1apCTBEHHOro00pa3oBaTeIbHOIOCTaH1apTa
cpeaHero mnpodeccuoHalbHOrO oOpa3zoBanus 1o mnpodeccun 15.01.05CBapiiuk
(pydHOo W YaCTUYHO MeEXaHU3UpPOBaHHOM cBapku (HamnaBku)) (IIpukas
MunucrtepctBa o6pazoBanusi U Hayku PD or«29»suBaps 2016r. Ne50), npumepHoi
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npodeccroHaIbHBIX 0011e00pa30BaTeNbHBIX OpraHu3aiui, yreepxaeHHon CoBeToM
O OLEHKH COJAEpKaHWs U KadyecTBa MPUMEPHBIX pabodyux Mporpamm
o011eo0pa3oBaTeIbHOTO U COLMAIBHO-TYMAaHUTAPHOTO  LHUKIOB  CPEIHEro
npodeccronanprHoro odpazopanus [Iporokon Nel4 or 30 HossOps 2022r.,mporpaMMbl
BocniuTanus odyuarommuxces mo npodeccun 15.01.05 Cpapmuk (pydHOH U YaCTUYIHO
MEXaHU3WPOBAHHOW CBAPKU (HAILJIABKH))

Opranuzanusa-pa3padoTUHK: bumuan ['BIIOY «Tpourkuii TEXHOJIOTHUECKHUI
TEXHUKYM»

B ¢. OkTa0phCKOE.
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1. OBIIIAS XAPAKTEPUCTUKA PABOUYEH NPOTPAMMBI
OBIIEOBPA3OBATEJIBHOU JUCIHUIIJIMHBI ®U3ZUKA

1.1. MecTo 1MCUMILVIMHBI B CTPYKTYype o0pa3oBaTesibHOI nporpammsbl CITIO
Oo6meobpazoBaTenbHas AUcHUIUIMHA «Du3ukay SBASETCS YacTblO MPEAMETHOU
obOnactu, u3yuyaercs B obOmieoOpazoBaTenibHOM 1ukie ydeOHoro tuiaHa OIIOII
CIIO «Tpouukoro TEXHOJOTUYECKOIO TEXHUKYyMa»  MNpodeccur/crneluanbHOCTH
15.01.05CBapmuk (pyyHOM M YaCTUYHO MEXAaHU3UPOBAHHOM CBAapKH (HAIUIABKH)), C
yuetoM mnpodeccuoHanbHoi HanpasieHHoctn ®I'OC CI1O

1.2 Ilenu u mu1aHupyembie Pe3ynbTaThl:

1.2.1 Lenu oOmreoO6pa3zoBaTebHON TUCIUTLIMHBI

Conepxxanue mporpaMmbl  00IIe0O0pa3oBaTebHOM  MTUCHUIUIMHB  Du3nka
HaIPaBJIEHO Ha JOCTH)KCHUE CIEAYIOIIUX IIeNIeH:

* (hopMupoBaHue y 00Yy4YaIOIIMXCS YBEPEHHOCTH B IIEHHOCTH OOpa3OBaHUS,
3HAYMUMOCTH (PU3MUECKUX 3HAHUU IS COBPEMEHHOTO KBaJIU(PHUIIMPOBAHHOTO
CHEIUAIKCTA MPU OCYIIECTBICHUH €ro Mpo(ecCHOHaIbHOM IeITeTbHOCTH;

* popMupOBaHHE €CTECTBEHHO-HAYYHOU rPaMOTHOCTH;

* oBlageHue  cnenupuyeckod  cucTeMod  (UBMYECKUX ~ MOHATHIA,
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

* OCBOEHHUE OCHOBHBIX (PU3NUYECKUX TEOPHUIA, 3aKOHOB, 3AKOHOMEPHOCTEH;

* OBJAJICHHE OCHOBHBIMH METOJIaMU HAYYHOTO TIO3HAHUS MPHUPOIBI,
UCTIONIb3yeMbIMU B (u3uke (HaOMIOIeHHe, ONMUCAaHUE, H3MEPEHHUE, BBIIBUKEHUE
TUIO0TE3, MPOBEACHUE YKCIIEPUMEHTA);

* OBJIQJICHUE YMEHUSIMH 00pabaThiBaTh JaHHBIE SKCIEPUMEHTA, OOBICHATH
MOJIYYCHHBIE PE3yJbTaThl, YCTAaHABIMBATH 3aBUCHUMOCTA MEXAY (HU3MUYECKUMU
BEJIMYMHAMH B HAOJI0/Ia€MOM SIBJICHUH, JENIaTh BHIBOJIBI;

* (dopMHupoBaHWE YMEHHUS pemaTh (PU3NUECKHE 3aJaddl pa3HbIX YpPOBHEU
CJI0KHOCTH;

* pa3BUTHE TMO3HABATEIBHBIX MHTEPECOB, MHTEJUICKTYaJbHBIX M TBOPUYECKUX
CITOCOOHOCTEH B TIpoIecce MPUOOPETEHUS 3HAHUK C UCITOIh30BAaHUEM PA3JIMYHBIX 5 B
paMKax pemnieHus] MPUPOJbI, ACHCTBUS HCTOYHHKOB MH(POPMAIMU M COBPEMEHHBIX
WHOOPMAITMOHHBIX TEXHOJOTHH; YMEHH (OpMyIUpoBaTh U OOOCHOBHIBATH
COOCTBEHHYIO TO3HUIIMIO MO OTHOMICHUIO K (pu3mdeckoil mHpopMaIuy, MOIydaeMOn
13 pa3HbIX UCTOYHUKOB;

* BOCIIUTaHWE YYBCTBA TOPJOCTH 32 POCCHUUCKYI0 (U3UYECKYI0 HAYKYy.
OcBoenne kypca O/l «®Pu3ukay npeanonaraeT pelieHue cieayolnX 3a/1a4:

* mnpuoOpeTeHue 3HAaHUM O (QyHIAAMEHTaJbHbIX (PU3NUECKUX 3aKOHAX,
JeXKaluX B OCHOBE COBPEMEHHOM (hU3NYECKON KapTUHBI MUPA, MPUHIIUIIOB JEHCTBUS
TEXHUYECKUX YCTPOWCTB M MPOU3BOJCTBEHHBIX IPOIECCOB, O HamOoJiee Ba’KHBIX



OTKPBITUSAX B 00JIaCTH (PU3HMKH, OKA3aBIIHUX OTMPECIAIONISe BIUSHUC HA Pa3BUTHE
TEXHUKU U TEXHOJIOTHH;

* TOHWMaHWE  (PUBUYCCKON  CYIIHOCTH  SIBJICHHWHA,  TPOSBIISIOIIUXCS
MIPOU3BOJICTBEHHOM JICATEILHOCTH;

* OCBOCHHE CITOCOOOB HCITOIB30BaHUS (PU3MUYECKUX 3HAHUU JIJIS MPAKTHUYECKUX
u  npodeccHoHATbHBIX 3a1ad, OOBSICHCHHS SBICHUH IMPOW3BOJACTBEHHBIX U
TEXHOJOTUYECKUX IPOIECCOB, NMPHHIIMIIOB TEXHUYECKUX NPHOOPOB U YCTPOWCTB,
oOecrieueHus: 6€30MaCHOCTH MPOU3BOJCTBA U OXPaHbl IPUPOIbI;

* (dopmupoBaHWEe yYMEHHH pemarh  y4eOHO-TIPAKTHYECKHUE  3aTadyu
(Gu3HIECKOTro CoAepKaHUs ¢ yIETOM PO ECCHOHATLHOM HAPaBICHHOCTH;

* MPUOOPETEHUE OIBITA TTO3HAHUS U CAMOIIO3HAHHUS, YMEHUW CTaBUTh 3a/1a9U U
pemarh npoOeMbl ¢ YIETOM PO ECCHOHATBHON HATTPABICHHOCTH;

* (opmupoBaHme yMeHWH WCKaTh, aHAJU3UPOBaTH M 00pabaTHIBATH
dusnueckyro HHPOpMaIUIO ¢ YIETOM PO ECCHOHAITBHON HANIPABICHHOCTH;

* TIOJITOTOBKA OOYYAFOIIMXCS K YCIICITHOMY OCBOCHHIO JTUCIUTIIINH U MOYJICH
npo(deCCHOHAIBLHOTO IHKIa: (POPMHUPOBAHUE Y HUX YMCHHH M OIBITA JEATEIHLHOCTH,
XapaKTepHbIX JUId mpodeccuid / JOMKHOCTEH CyKalluX WIH CHCIUATbHOCTCH,
IOJTy4aeMbIX B IIPO(eCCHOHAITBHBIX 00pa30BaTEIbHBIX OpraHU3aIHIX;

* TMOArOTOBKa K (OPMHPOBAHWUIO OOIIMX KOMIICTCHIIMK  OymyIiero
CHeIUaINCTa: caMooOpa3oBaHMs, KOMMYHHUKAIIUH, TPOSIBJICHUS TI'PakJIaHCKO-
NaTPUOTUYECKOM TMO3UIIUH, COTPYIHUYECTBA, MPUHATHSA PEIICHUNA B CTaHIAPTHOU U
HECTaHJAAPTHOM CUTyaIUsX, MPOSKTUPOBAHUS, MPOBEACHUS (HU3MUECKUX U3MEPEHUH,
3G (HEeKTUBHOTO M OE30MAaCHOTO UCTIONB30BAHMS PA3TUYHBIX TEXHUYECKUX YCTPOUCTB,
COOMIOJIEHUsI TIPAaBUJI OXpaHbl Tpyda Mpu padore ¢ puzmyeckumu npudopamu u
obopynoBanueM. OcoOeHHOCTh (OPMHPOBAHUS COBOKYMHOCTH 3aJady H3Y4YEHHS
(GU3UKHA I CUCTEMBI CpeHEero MpodeCCHOHAIIBHOTO O00pa30BaHUs 3aKII0UYaeTCs B
HEOOXOJMMOCTH peanu3alud MnpodecCHOHANBHONW HAMNpPaBICHHOCTA PEIIaeMbIX
3a/1a4, yaéTa 0coOeHHOCTEN chephl AeATeTbHOCTH Oy aYIIUX CIEIUATUCTOB.

B pe3yabTaTe ocBOeHMS TMCUMILIMHBI 00y4aIOIIMIACSH T0JIKEH 3HATD:

* CMBICII TIOHATUH: PU3NYECKOE ABJICHHUE, TUIIOTE3a, 3aKOH, TEOPHs, BEIIECTBO,
B3aMMOJICHICTBHE, DJIEKTPOMArHUTHOE IOJie, BONHA, ()OTOH, aTOM, aTOMHOE SIIpO,
MOHU3UPYIOIINE U3TYyUCHUS;

* cCMBIC]T (PM3UYECKUX BEIMYHMH: CKOPOCTh, YCKOPEHHUE, Macca, Cujla, UMITYJIbC,
paboTta, MexaHWYecKas dHEeprus, BHYTPEHHSSI dHEPrus, aOCOJIOTHAs TeMIIeparypa,
CpPeIHssl KWHETHYECKas »OHEPrus YacTUI[ BEIIECTBA, KOJIMYECTBO TEIUIOTHI,
3JIEMEHTAPHBIN AIEKTPUUECKUH 3apsi;

* CMBICT (U3UYECKUX 3aKOHOB KJIACCHYECKOM MEXaHUKH, BCEMHPHOTO
TATOTEHUS, COXpPAaHEHUS DJHEPruu, WMIYyJIbCa ©  DJICKTPUUECKOTO  3apsja,
TEPMOJNHAMUKH, SJICKTPOMArHUTHON UHAYKIUH, hoToddPekTa;

* BKJAJ POCCHMCKUX U 3apyOeXKHBIX YYCHBIX, OKa3aBIIMX HAMOOIbIIEE
BIIUSTHUE HA Pa3BUTHEC (DHU3UKU;

B pe3yabTaTe ocBOeHMS THCUHUILIUHBI 00Yy4AOIIHUIACH T0IKEH YMETh:

* MPOBOJIUTH HAOIOJCHUS, TUTAHUPOBATH U BHITIONHATH SKCIIEPUMEHTHI,

* BBIJIBUTATh THIIOTE3HI U CTPOUTH MOJIEIH,
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*  TPUMCHATh TOJYYCHHBIC 3HAHUSA TI0 (U3BHUKE OO0BSICHEHUS
pa3zHo00pa3HbIX (U3UUECKUX SIBICHUN U CBOMCTB BELIECTB;

* MPAKTUYECKH MCTIOIh30BaTh (PU3NYCCKUC 3HAHMS;

* OIICHUBATh JJOCTOBEPHOCTH €CTECTBEHHO-HAYYHON HH(OpPMAIIHH;

* HCIONB30BaTh NPHOOPETCHHBIC 3HAHWS W YMEHUS JUISI  pEHICHUS
MPaKTUYECKUX  3aJad [OBCEIHEBHOW JKM3HHM, oOecrneueHus 0e30MacHOCTH
COOCTBEHHOM XKM3HU, PAIIMOHATHFHOTO MPUPOAOIIOIBE30BaHUS U OXPAHbI OKPYKaIOIIEH
CpeIBbL.

* ONUCHIBATh U OOBSACHATH (PU3NUYCCKUE SBICHHUS M CBOWCTBA TEJN: CBOWCTBA
ra3oB, OKHJIKOCTEH W  TBEPABIX  TEJI,  OJICKTPOMArHUTHYIO  WHIYKIUIO,
pacmpocTpaHeHHE AJIEKTPOMArHUTHBIX BOJIH, BOJHOBBIE CBOMCTBA CBETA; M3IIyUYCHHUE
U TIOTJIOLIEHUE CBETa aTOMOM; (POoTOdPEKT;

* OTJIMYATh TUTIOTE3BI OT HAYYHBIX TEOPHUIA;

* JIeJIaTh BBIBOJIBI HA OCHOBE IKCIIEPUMEHTAIBHBIX JTAHHBIX;

* IPUBOJUTH MPUMEPHI, MMOKA3BIBAIOIINE, YTO: HAOIIOACHUS M DKCIECPHUMECHT
SIBJISFOTCS. OCHOBOW JUISI BBIIBMDKCHHS THIIOTE3 W TEOPHH, MO3BOJIIOT NPOBEPUTH
UCTUHHOCTh TCOPETUYCCKUX BBIBOJOB; (HU3MUECKas TEOpUsS JIaeT BO3MOXKHOCTh
OOBSICHATh M3BECTHBIC SBJICHUS MPUPOJbI U HaydHbIC (aKThl, MPEIACKA3bIBATH CIIEe
HEU3BECTHBIC SBJICHUS;

* IPUBOJUTH MPUMEPHI MPAKTHYECKOTO MCIOJIb30BaHMS (HU3UUICCKUX 3HAHUM
3aKOHOB MEXAaHHUKH, TEPMOJUHAMUKH U DJIEKTPOJUHAMUKHU B DPHEPIETUKE; PA3TIUYHBIX
BUJIOB AJIEKTPOMATHUTHBIX U3YUYEHUH JJIA PA3BUTHUS Pajio U TEJIEKOMMYHHKAIUH,
KBAaHTOBOM (DM3UKHU B CO3/IAHUU SIEPHON SHEPTETUKH, JIa3€POB;

* BOCIHPUHUMATh M Ha OCHOBE TOJIYYEHHBIX 3HAHUH CaMOCTOSITEIHHO
olleHMBaTh WHGOpPMaIMIO, cojaepxaimrytocss B coobmenusx CMMU, HWurephere,
HAYYHOTIOMYJISIPHBIX CTAThSIX.

* IPUMEHATD MOJYUYEHHBIC 3HAHUS I peuieHust GU3NUeCKuX 3a1a4;

* ompenenaTh XapakTep (u3Mueckoro mpolecca 1o Tpaduky, TadIuUIe,
dbopmyne*; wu3MepsATh psa GUHYSCKUX BEIMYMH, TPEACTaBISAS PE3yJbTaTh
U3MEPEHUM C YUYETOM UX MOTPEIIHOCTEN.

B pamkax mporpamMmbl y4eOHOW AUCIUILUIMHBI 00y4YaIOMIMMUCS OCBAUBAIOTCS
JUYHOCTHBIE, METANpPeIMETHbIE W TMPEIMETHBIC pe3yJabTaThl B COOTBETCTBUU C
tpeboBanusamu DPI'OC cpemanero obmero ob6pasoBanusi: audHoctHbie (JIP),
MetanpeaMetasie (MP), mpeamerHbie 1y 6azoBoro ypoBHs usydenus (I1P6).

JJIs

Kon u IInanupyemsblie pe3yJbTaTbl 0CBOCHHS JMCIHIIIHHBI

HAHMEHOBaHHe

(OpPMHpyeMBIX OO0mue (IMYHOCTHBIE,

» MeTanpeIMeTHbIe) JucnuiuinHapHble (MpeaMeTHbIE)

KOMIIeTEeHII U
OK 01. JIP 24 roTOBHOCTb K aKTUBHOM ITP6 02 chopMHPOBaHHOCTH YMEHHH
Bribupats JESTEIbHOCTH TEXHOJIOTHYECKON U pacrio3HaBaTh (hpu3NUYEeCKUe SIBICHUS
CrocoOBbl COLIMAJIBHOM HAIPaBJIEHHOCTH, (mporecchl) U OOBSCHATH UX Ha
pelIeHns CIOCOOHOCTh MHUIIMMPOBATD, OCHOBE M3YYEHHBIX 3aKOHOB!
3a1a4 IJIAHUPOBATh U CAMOCTOSATENBHO PaBHOMEPHOE U PABHOYCKOPEHHOE
npoeccoHab | BHIIOJIHATH TaKylO A€ATEIbHOCTD; NPSIMOJIMHENHOE IBH)KEHUE,
HOM JIP 25 uHTepec K pa3nuyHbIM chepam cBOOOIHOE Ma/IeHHE Tell, IBWKEHHE
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JACATCIBHOCTH
MMPUMCHUTCIIBHO
K pa3IM4HbIM
KOHTCKCTaM

npodecCHOHAIBHON IeATETHbHOCTH,
YMEHHUE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oymyuiei mpodeccuu U peaTu30BbIBATH
COOCTBEHHBIE KH3HCHHBIC TUIAHBL;

MPII 01 camocrosiTenbHO
(hopMyIHpOBATh U aKTYaJM3UPOBATH
npo0semMy, paccMaTpUBaTh ee
BCECTOPOHHE;

MPII 02 ycraHaBIMBaTh CYIIECTBEHHbIN
MIPU3HAK UM OCHOBAHMUS JUIsl CPAaBHEHUS,
KJIacCCU(UKAIIUU U 0000IICHHUS,

MPII 03 onpenensate nenu
NeSITeNIbHOCTH, 3a/1aBaTh

napaMmeTpsl U KPUTEPUU UX JOCTHKEHHUS,
MPII 04 BbISBASATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYUS B

paccMaTpuBaeMbIX SIBJICHUSX;

MPII 05 BHOCUTH KOPPEKTUBEI B
NeSITeNIbHOCTh, OLIEHUBATh COOTBETCTBUE
PE3yNbTaTOB LIEJISIM, OLIEHUBATh PUCKH
MOCJICICTBUH NEATCILHOCTH;

MPII 10 popMupoBaHue HayqYHOTO THUIIA
MBIIILJIEHHS, BJIaZICHHE HayYHOU
TEPMHHOJIOTHEH, KITIOUEBBIMU
MOHATUSMHU U METO/IaMU;

MPII 12 BBISBISATH TPUUUHHO-
CIIEICTBEHHBIE CBSA3H U aKTyaJIU3UPOBATh
3a/1auy, BBIJIBUTaTh TUIIOTE3Y €€
pelIeHNs, HaXOAUTh apryMEHTHI JIJ1s
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUM,
3a/laBaTh MapaMeTpbl U KPUTEPUU
pelIeHus;

MPII 13 ananu3upoBaTh MOJTYyYEHHbIEC B
XO/JIe pelIeHHs 3a1a4H Pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBAThH UX
JOCTOBEPHOCTH, IPOTHO3UPOBATH
W3MEHEHHE B HOBBIX YCIOBUSIX;

MPII 18 ymeTp UHTErpupOBaTh 3HAHUS
Y3 pa3HbIX IPEIMETHBIX 00acTei;

MPP 01 camoCTOSATENBHO OCYIIECTBIISTh
M03HABATENBHYIO JESITENTbHOCTD,
BBISIBJIITH IPOOJIEMBI, CTABUTH U
(dbopmynupoBaTh COOCTBEHHBIE 33]]aUH B
00pa3oBaTesIbHON AEATEIbHOCTU U
KU3HEHHBIX CUTYyalUsIX;

MPP 02 caMOCTOSITEIBHO COCTABIISATh
IUTaH pelIeHus IpoOIeMbl ¢ y4EeTOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEN U IIPEANIOYTCHUN

110 OKPY>KHOCTH, MHEPLIHUS,
B3aMMO/ICHCTBHE Tell, KoJiebaTeIbHOe
JBID)KEHUE, PE30HAHC, BOJIHOBOE
IBIDKeHUE; muddy3us, OpoOyHOBCKOE
JBWKEHUE, CTPOCHUE JKUIKOCTEH 1
TBEPIIBIX TEJI, U3MEHEHHE 00beMa Tell
IIPU HarpeBaHUU (OXJIAXKAECHUN),
TEIIOBOE PaBHOBECHE, HCIIAPEHUE,
KOH/ICHCAINs, TIaBJICHHUE,
KPHUCTAJLTN3AIH, KATICHHE,
BJIQKHOCTB BO3/1yXa, CBSA3b CPEIIHEH
KMHETUYECKOM SHEPIUH TETIOBOTO
JBIKEHUSI MOJIEKYJT C a0COJTFOTHOM
TEMIIepaTypo, MOBBIIIICHNE JTABICHUS
rasa IpH €ro HarpeBaHuM B 3aKPBITOM
CoCyJie, CBSI3b MEXIY IapaMeTpaMu
COCTOSIHHS T'a3a B U30TIPOIIECCAX;
ANIEKTPHU3AIHS TEJI, B3aUMOJICHCTBUE
3apsiIOB, HarpeBaHKUE POBOTHHUKA C
TOKOM, B3aUMO/JICHCTBUE MarHUTOB,
ANIEKTPOMAarHUTHAsT HHIYKITHS,
JeCTBUE MarHUTHOTO TOJIST Ha
MIPOBOJTHUK C TOKOM U JIBMIKYIIIUHCS
3apsil, SIEKTPOMAarHUTHbIE KOJIeOaHus
U BOJIHBI, IPSIMOJINHEITHOE
pacrpocTpaHEeHHE CBETA, OTPAKEHHUE,
IpeIoMIIeHue, HHTepdepeHIus,
TU(paKkus 1 NoJIIpU3alus CBETa,
JCTIEPCHUs CBETA;
doTosnekrpuyeckuii 3hPexT,
CBETOBOE JIaBJIEHUE, BOSHUKHOBEHUE
JMHENWYaToro CIeKTpa aroma
BOJIOPO/1a, €CTECTBEHHAs U
UCKYCCTBEHHAsl PaIMOAKTUBHOCTb;
[1P6 03 Biagenue
OCHOBOIIOJIATAIOLUIUMHU (PU3NIECKUMU
HOHATUSAMH U BEITMYMHAMU,
XapaKTepU3yIIIUMU HU3NIECKUe
npolecchl (CBA3aHHBIMU C
MEXaHUUYECKUM JIBUKEHUEM,
B3aMMO/ICHCTBHEM Tell,
MeXaHUYECKUMH KOJIeOaHUSMH U
BOJIHAMH; aTOMHO-MOJIEKYJISIPHBIM
CTPOEHHEM BEIECTBA, TETJIOBBIMU
npoleccaMu; NEKTPUUECKUM U
MarHUTHBIM TOJISIMH, JIEKTPUUECKUM
TOKOM, 3JIEKTPOMAarHUTHBIMU
KOJIEOAHUSIMU U BOJIHAMU;
ONTUYECKUMU SIBICHUSIMH;
KBAHTOBBIMU SIBIICHUSIMU, CTPOEHUEM
aToMa M aTOMHOTO si7pa,
PaJIMOAKTUBHOCTHIO); BIIJICHUE




OCHOBOIIOJIAralOIUMHU
ACTPOHOMUYECKUMHU TIOHSTHUIMH,
IIO3BOJIIOIMMU XapaKTepU30BaTh
IIPOLIECCHI, IPOUCXOAAIINAE HA
3BE€3/1aX, B 3BE3JIHBIX CUCTEMAX, B
MEKTATAKTUYECKOU Cpelie; IBUKEHNE
HEOECHBIX TeJl, IBOJIIOLIMIO 3BE3]1 U
Bcenennoi;

I1P6 04 Bnanenue
3aKOHOMEPHOCTSIMH, 3aKOHAMH U
TEOPUSAMHU (3aKOH BCEMHUPHOTO
tarotenuns, I, IT u 111 3axoHBI
HeroTona, 3ak0H coXpaHeHUs
MEXaHMYECKOW SHEPIrUH, 3aKOH
COXpaHEHUs UMITYJIbCA, TIPUHITUIT
CYIEPIIO3UITUU CUJI, IPUHITUTI
PaBHOIPABHOCTH WHEPIIUATHHBIX
CHUCTEM OTCYETA; MOJIEKYJISIPHO-
KUHETUYECKYIO TEOPUIO CTPOCHUS
BEIIIECTBA, Fa30BbI€ 3aKOHBI, MEPBBII
3aKOH TE€PMOJIMHAMUKH; 3aKOH
COXpaHEHUs JIEKTPUIECKOTO 3aps/Ia,
3akoH KynoHa, 3akon Oma st
y4acTKa 1enu, 3akoH Oma ist
MOJTHOM AJIEKTPUUYECKOM 1IEMH, 3aKOH
Hxoynsa - Jlenia, 3akoH
3JEKTPOMArHUTHOW MHIYKIMH, 3aKOH
COXpaHEHUs SHEPIHH, 3aKOH
MPSIMOJIMHENHOTO PACTIPOCTPAHEHUS
CBETa, 3aKOH OTPA)XCHUs CBETA, 3aKOH
MIPEJIOMJICHUS CBETA; 3aKOH
COXpaHEHUs SHEPIUH, 3aKOH
COXpaHEHUs UMITYJIbCa, 3aKOH
COXpaHEHUs dJIEKTPUUECKOTO 3aps/a,
3aKOH COXPAaHEHUsI MacCOBOTO YHCIIA,
noctynatsl bopa, 3akoH
pPaZiMOaKTUBHOTO pacrlaja);
YBEPEHHOE MCIOJIb30BaHUE 3aKOHOB U
3aKOHOMEPHOCTEN TP aHAIIN3€E
buznyecKuX SBICHUHN U MPOILIECCOB;
[1P6 05 ymeHue y4uThIBaTh TPaHULIBI
MPUMEHEHUS U3YUYEHHBIX (U3NUECKUX
MOJIEJICH: MaTepuaibHas TOUKa,
MHEepLUaibHasl CUCTEMA OTCUETA,
UJeaIbHBIN ra3; MOJEIHN CTPOCHUS
ra3oB, KUIKOCTEH U TBEPHBIX TET,
TOYECYHBIN IEKTPUUECKUH 3apsif,
s/iepHasi MOJIEJIb aTOMa, HYKJIOHHAs
MOJIEJIb ATOMHOTO siJIpa IpH peLICHUN
buznueckux 3auad;

[TP6 07 copMUpOBaHHOCTH YMEHUS
peniaTh pacueTHhIE 3a7a4u C IBHO




3alaHHO# (PU3UIECKON MOJIEIbBIO,
UCTIOJIB3YS (PU3UUECKUE 3aKOHBI U
IIPUHLIMIIBI; HA OCHOBE aHAIM3a
YCIIOBHS 3a]1a4i BBIOHPATh
(U3NYECKYIO MOJIENb, BBIACIATh
¢du3nUeckre BEUMIUHBI U (POPMYIIBI,
HE0OXO0UMBIE IS €€ pPEeLICHUS,
IIPOBOJMTDH PacyeThl U OLICHUBATh
PEaIbHOCTh MOJIYYEHHOT'O 3HAYEHUS
($u3MYECKOI BETMYNHBI; pellaTh
KayeCTBEHHbIE 3aJ]aul, BBICTpanuBas
JIOTUYECKH HETIPOTUBOPEUNBYIO
LETOYKY PACCYX IEHUI C OTIOPOM HA
M3YyYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (pu3NYecKue SBICHHUS;

[TPy 02 cpopMupOBaHHOCTH CUCTEMBI
3HaHUM 0 PU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSX,
JIEWCTBYIOIIMX HA YPOBHSIX
MUKpPOMHpA, MaKpOMHUpa U MEraMmupa,
MpeJICTaBICHHU 0 BCceoOIeM
Xapakrepe pU3NYeCKHX 3aKOHOB;
MPEJCTABICHUN O CTPYKTYpE
MOCTPOeHUS (PU3NUECKON TEOPHUH, UTO
MO3BOJIUT OCO3HATH POJIb
(byH1TaMeHTaJIbHBIX 3aKOHOB U
MIPUHIIMIIOB B COBPEMEHHBIX
MPEJICTABICHUSX O MPUPOJIE, IOHATH
TPaHULIBI TPUMEHUMOCTHU TEOPHIA,
BO3MOYKHOCTH MX IPUMEHEHUS JJIs
OTHMCAaHUS €CTECTBEHHOHAYYHBIX
SBJICHUH U MPOIIECCOB;

ITPy 03 chopMupoBaHHOCTH YMEHUS
pa3ianyaTh yCIOBHS IPUMEHUMOCTH
Mozeneil GpU3nYecKux Tel u
MIPOLIECCOB (SBIICHUH ): MHEPIHATbHAS
CUCTEeMa OTCYeTa, MaTepuallbHas
TOYKa, PABHOYCKOPEHHOE JIBIKEHHE,
cBOOOIHOE MajeHue, abCOIIOTHO
yrpyras Aegopmarusi, abCOJIIOTHO
yIpyroe u aOCOJOTHO HEYIIPYTroe
CTOJIKHOBEHUS, MOJIEJIEN Ta3a,
KUIKOCTH U TBEPIOTO
(KpUCTaJUIMYECKOr0) Tena,
U/I€IbHOTO ra3a, TOUCUHBIN 3apsiz,
OJIHOPOJHOE JIEKTPUUECKOE TOJIE,
OJIHOPOJHOE MarHUTHOE I0JIE,
rapMOHHUYECKHE KoJIeOaHus,
MaTeMaTHYeCKU MasTHUK,
UJCAIbHBIN NPYKUHHBIA MAATHHUK,
rapMOHUYECKHE BOJIHBI, H1€AIbHBIN
KoJIe0aTeNbHbIN KOHTYP, TOHKas




JIMH3a; MOJIEJIed aToMa, aTOMHOI'O
A/lpa ¥ KBAaHTOBOW MOJIEJIM CBETA;
[TPy 04 copMHpPOBaHHOCTH YMEHUS
OOBSICHATH 0COOEHHOCTH MPOTEKAHUS
(Gu3NYECKUX SBJICHUIN: MEXaHUYECKOE
JBUKEHUE, TEIJIIOBOE IBUKEHUE
YacTHUIL BEILIECTBA, TEIJIOBOE
paBHOBecHE, OPOYHOBCKOE JIBH)KEHUE,
g ¢ysus, ucnapeHue, KUIeHue u
KOHJICHCAlNs, IUIABJIEHUE U
KpUCTAJIIM3alsl, HAPABJIECHHOCTh
TEIUIONEepeIaun, AEKTPU3ALINHU Tell,
SKBUTIOTEHIIMATIHLHOCTH MTOBEPXHOCTH
3apsKEHHOTO MTPOBOHUKA,
ANEKTPOMATHUTHON UHIYKIWH,
CaMOMH/IYKIINH, 3aBUCUMOCTHU
CONPOTHBIIEHUS IOJTYIPOBOJHUKOB
"p-" 1 "n-TUnIOB" OT TeMIIepaTypHl,
pe3oHaHca, HTephEPEHITUN BOJIH,
TG PaKIUK, TUCTIEPCUH, TIOJTHOTO
BHYTPEHHETO OTPaKEHHUS,
doTorpdext, puszndeckre MPUHIUTIBI
CHEKTPAJIbHOTO aHalln3a U paboThI
nasepa, "anmbda-" u "Oera-" pacnasl
a1ep, raMMa-u3y4eHue sep;

[TPy 05 chopmupoBaHHOCTh YMEHUH
IPUMEHSATh 3aKOHBI KJIACCUYECKOHN
MEXaHUKH, MOJIEKYJIIPHON (U3UKHU U
TEPMOANHAMUKH, NIEKTPOJUHAMUKH,
KBAHTOBOM (DM3UKU JUIsl aHAIN3a U
OOBSICHEHUS SIBIEHUN MUKPOMUDA,
MaKpoOMHUpa U MEraMupa, pa3jindarb
ycJI0BHS (TpaHUIIbI, 00IaCTH)
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
IOHUMAaTh BCEOOIINH XapakTep
(byHIaMeHTaIbHBIX 3aKOHOB (3aKOH
COXpaHEHMs MEXaHUYECKOM SHepruu,
3aKOH COXpPaHEHUS UMITYJIbCa, 3aKOH
BCEMHUPHOTO TATOTEHUS, IIEPBBIN
3aKOH T€PMOJAMHAMUKH, 3aKOH
COXpPaHEHMs AIEKTPUUECKOTO 3apsija,
3aKOH COXpaHEeHHUs SHEPTUH) U
OTPaHUYEHHOCTh MCTIOJIb30BAHUS
YaCTHBIX 3aKOHOB; aHAIU3UPOBATh
(du3nUecKue Mpoueccsl, UCIOIb3YS
OCHOBHBIE TTOJIO’KEHUS, 3aKOHBI U
3aKOHOMEPHOCTH; OTHOCUTEJIBHOCTD
MEXaHHUYECKOTO IBMXKEHUS, (HOpMYIIbI
KHHEMAaTHUKHU PaBHOYCKOPEHHOTO
JBYDKEHUS, TpeoOpazoBanus [ amunes
JUIsS CKOPOCTH U TIEpEMEIIEHUs, TPH
3akoHa HproTOHA, IpUHIMI
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OTHOCUTeNbHOCTH ["anunes, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI
COXpaHEHUs UMITYJIbCa U
MEXaHU4ECKOMN JHEPrUH, CBA3b
paboTHI CUJIBI C U3MEHEHUEM
MEXaHUYECKOM IHEPTUH, YCIOBUSA
paBHOBECHS TBEPJOTO TEJA; CBA3b
JTaBJICHUSI UJICAJIbHOTO Ta3a co
CpeIHEeW KMHETUYECKON dHEPTrUen
TEIJIOBOTO JABUKEHUS U
KOHLIEHTpAalLMeN ero MOJIEKYyJ, CBSI3b
TeMIEpaTypbl BEMIECTBA CO CPETHEN
KUHETUYECKON SHEPrUEH €ro 4acTull,
CBS3b JIaBJICHUS U/I€aIbHOTO ra3a C
KOHIIEHTpal¥ed MOJIEKYJI U €ro
TEMIIEPaTypOl, ypaBHEHUE
MenneneeBa-KnanelpoHna, nepBsli
3aKOH T€PMOJMHAMUKH, 3aKOH
COXpaHEHHUS SHEPTHH B TETUIOBBIX
poleccax; 3aKOH COXpaHEeHUS
AJEKTPUYECKOTO 3apsijia, 3aKOH
Kynona, noteHimaibHOCTh
AIEKTPOCTATHYECKOTO TOJISA, TPUHITUTI
CYINEPIIO3UIUH IEKTPUUECKHUX TOJIEH,
3akoHa KynoHa; 3akonsl Oma jist
y4acTKa LEeNu U Ul 3aMKHYTOM
3JIEKTPUYECKOH 1IeTH, 3aKoH J[>Koyiis-
JleH1a, 3aKOH 3JIEKTPOMArHUTHOM
WHIYyKIUY, npaBuio Jlenna,
MOCTYJIaThl CIIELIMAIBHON TEOPUHU
OTHOCHTEIBHOCTH DHUHIITEIHA,
ypaBHEHHE DUHIITEHHA 15
dboToarddekra, epBbIi U BTOPOIH
noctynatel bopa, mpuHImMn
HeonpeaeneHHoCTH [ elizenoepra,
3aKOH COXPAaHEHMs 3apsiia, MaCCOBOTO
YHCJIa U SHEPTUH B SACPHBIX
peakLMsIX, 3aKOH PaIMOAKTUBHOTO
pacnaza;

[TPy 06 chopmMupoBaHHOCTH YMEHUI
MPUMEHATh OCHOBOIIOJIAraroLue
ACTPOHOMUYECKHE MOHSTHS, TEOPUH U
3aKOHBI JJIsl aHAIN3a U OOBSICHEHUS
(bu3nUecKuX MpOLECCOB
MPOUCXOJSAIINX Ha 3BE3/1aX, B
3BE3/IHBIX CHCTEMAX, B
MEXKTaJaKTUYECKOM CpeJie; ABUKEHUS
HEOECHBIX Tell, IBOJIIOIMU 3BE3]1 U
Bcenennoi;

[TPy 07 copMHpOBaHHOCTH YMEHUI
MCCJIEeI0BaTh U aHAJIU3UPOBATH
pa3Ho0Opa3Hble PU3NUECKUE SIBICHUS
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U CBOHCTBa 0OBEKTOB, POBOJIUTH
CaMOCTOSITENIbHBIE UCCIIE0BAHNS B
peabHBIX U JJA00PATOPHBIX
YCIIOBUSIX, YATATh U AaHAIU3UPOBATh
XapaKTEPUCTUKU IpUOOPOB U
YCTPOUCTB, OOBSICHITD MPUHIUITBI HX
paboTHI;

[TPy 08 copmupoBaHHOCTH
MPEJCTABICHUI O METOAaX
MOJIy4EHUS] HAyUHBIX
aCTPOHOMMYECKUX 3HAHUM; BIIaJIcHUE
YMEHMSIMH CAMOCTOSITEITEHO
(bopMynupoBaTh LEeIb UCCIET0BAHUS
(mpoexTa), BbIABUraTh TMIIOTE3bI HA
OCHOBE 3HAHUSI OCHOBOTIOJIATr Al0IINX
(bu3nYECKUX 3aKOHOMEPHOCTEHN U
3aKOHOB, IPOBEPSATH UX
SKCIEPUMEHTAJIbHBIMU CPEJICTBAMU;
IUTAHUPOBATh U IPOBOAUTD
buznyecKue 3KCIepuMEHTHI,
OTIMCHIBATh U aHAJM3UPOBATH
MOJIy4YE€HHYIO NP BHINOJIHEHUH
JKCIIEpUMEHTa HH(pOpMaIIHIo,
OTpeNENATh JOCTOBEPHOCTD
HOJIy4EHHOTO pe3yNbTaTa;

ITPy 09 chopmMupoBaHHOCTH YMEHUS
pelaTh pacueTHbIE 33JJa4u C SBHO
3aJaHHOU U HESIBHO 3aJaHHOMI
(bu3n4ecKkoil MO/IEIbIO: HA OCHOBAaHUU
aHaJM3a yclIOBUs BbIOMpATh
(bu3nyeckue MOoJenu, OTBEYaroIe
TpeOOBAHUAM 33/1a4H, IPUMEHSTh
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH
U TIOCTYJIaThl (PU3NYECKUX TEOPUI
IPY UCTOJIb30BAHUM MAaTEMATUHYECKUX
METOJIOB PELIeHUs 3ajiay, IPOBOANUTh
pacyeTbl Ha OCHOBaHUU UMEIOLUXCS
JTAHHBIX, AaHATU3UPOBATh PE3YJILTAThI
U KOPPEKTUPOBATh METO/Ibl PEIICHUS
C Y4ETOM IOJIy4EHHBIX Pe3yJIbTaTOB;
pelaTh KaueCTBEHHBIE 3a/auH,
TpeOyrolIe MpUMEeHEH!s 3HaHUH 13
pa3HBIX pa3/IeioB IKOJIBHOIO Kypca
¢bu3uKy, a TaKKe HHTETPALU 3HAHUH
U3 JPYTUX NPEeIMETOB
€CTECTBEHHOHAYYHOTO LIMKJIA:
BBICTPANBATh JIOTHUECKYIO LIETIOUYKY
pacCyXIEHU C OIOPOM Ha
W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U QU3UYECKUE SIBIICHHUS;

[TPy 13 copmMHpOBaHHOCTH
MOTHBALIUH K Oymymien
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npodeccHoHaBEHOM IS TEIILHOCTH T10
CHENUATBHOCTSIM (DPU3HUKO-
TEXHUYECKOTO MPOQUIs

OK 02.
Hcnones3oBats
COBPEMEHHBIE
CpeacTBa
IIOMCKA, aHaJIN3a
"
MHTEpIpETANU
nHpopmMaluu u
nH(pOpPMaIMOHH
bl€ TEXHOJIOTUU
JUISl BBITIOJIHEHUS
3aja4
npodeccuoHab
HOM
NeSITeNIbHOCTH

JIP 24 rOTOBHOCTB K aKTUBHOM
NESTETbHOCTH TEXHOJIOTUYECKON U
COLMAIbHOW HAIIPABJICHHOCTH,
CIOCOOHOCTh MHUIIMHPOBATH,
IJIAHUPOBATh U CAMOCTOSATEIBHO
BBITIOJIHATH TAKYIO JACSTEIBHOCTD; .

JIP 26 TOTOBHOCTH U CITIOCOOHOCTH K
00pa30BaHUIO U cCaMOO0Opa30BaHUIO HA
NPOTSKEHUU BCEH )KU3HU;

MPII 07 BnageTh HaBBIKAMU y4eOHO-
HCCIEA0BATENBCKON U POEKTHOM
NESITeTFHOCTH, HABBIKAMU Pa3pelieHus
npooseM;

MPII 09 oBnanenue BUIaMu
NESTETFHOCTH TIO TTOJTYYSHUIO HOBOTO
3HAHUS, €r0 UHTEPIPETAINH,
peoOpa3oBaHUIO U TPUMEHEHUIO B
Pa3IUYHBIX YU€OHBIX CUTYAIUSAX, B TOM
YUCJIE MPU CO3/IaHUU YIEOHBIX U
COILIMANIbHBIX MPOEKTOB;

MPII 21 BnageTh HaBbIKAMH MOJTYYCHUS
nH(pOPMAaLIUU U3 UCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSATEIHHO OCYILIECTBISATh
MOUCK, aHAJIU3, CHCTEMAaTU3ALIUIO U
MHTEpIpeTA0 HHPOPMAIHH
Pa3IMYHbIX BUJOB U popm
MIpe/ICTaBJICHHUS;

MPP 01 caMOCTOSITEIBHO OCYILIECTBIISATh
M03HABATEIbHYIO ACATEIbHOCTD,
BBISIBIISITH TIPOOJIEMBI, CTABUTH U
(dbopMynupoBaTh COOCTBEHHBIE 337a4U B
00pa30BaTENbHOM 1eATEIHHOCTH U
KU3HEHHBIX CUTYaIHIX;

MPP 02 caMOCTOSITE€IBHO COCTaBJISITh
IJIaH PEIICHUs MTPOOJIEMBI C YYETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTSHUN

ITP6 01 chopmupoBaHHOCTH
IPEJICTaBICHUN O POJIU U MECTE
($U3MKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
MHUpa, 0 CUCTEMOOOpPa3yIoLIe posn
(GU3MKHN B pa3BUTUU €CTECTBEHHBIX
HayK, TEXHUKH U COBPEMEHHBIX
TEXHOJIOTHH, O BKJIAJIe POCCUUCKUX U
3apyO0eXKHBIX YUEHbIX-(U3UKOB B
pa3BUTHE HAyKH; IOHUMaHUe
¢u3nyecKoil CyIHOCTH
Ha0JI0JaeMbIX SIBJIEHUM MUKPOMUDA,
MakpoMHpa U MeraMupa; NoHUMaHue
POJIM aCTPOHOMUU B MPAKTUYECKOMN
JeSITeIbHOCTH YeJIOBEKa U
JaJbHENIIEM HayYHO-TEXHUYECKOM
pa3BUTHH, POJIU (DU3UKH B
dbopMUpOBaHUU KPYro3opa 1
(GyHKIIMOHAIBHONW I'PaMOTHOCTH
YeJI0BeKa JUIsl peIleHUs]
NPaKTUYECKUX 3a]a4;

ITP6 09 chopMupoBaHHOCTH
COOCTBEHHOM ITO3UIINHU IO
OTHOIICHUIO K (PU3UIECKOM
UH(pOpMaLNY, TOJIy4aeMOH U3 pa3HbIX
UCTOYHUKOB, YMEHUH UCII0JIb30BaTh
U(PPOBBIE TEXHOJIOTUHU TS IOMCKA,
CTPYKTYPUPOBAHUs, UHTEPIPETALIMH U
npejcTaBieHus ydeOHOM U Hay4HO-
HOMNYyJsIpHON HH(pOpPMALMK; Pa3BUTHE
YMEHUH KPUTHYECKOTO aHaIM3a
noJry4aeMoil nHpopMmaluu;

[TPy 01 cpopmupoBaHHOCTH
HOHUMAaHUs POJH (PU3KUKU B
SKOHOMHUYECKOM, TEXHOJIOIMUYECKOH,
coLMaIbHOM U 3THYEcKO chepax
NesITeIbHOCTH YeJIOBeKa; POJI U
MecTa (PU3UKU B COBPEMEHHOM
Hay4YHOH KapTHUHE MUPA; POJIN
ACTPOHOMMH B IIPAKTUYECKOM
JEATEIBHOCTH YEJIOBEKA U
JabHEeHIIeM HayqYHO-TEXHUUECKOM
pa3BUTHH;

[TPy 06 cpopmMHpOBaHHOCTH YMEHUI
IIPUMEHSTH OCHOBOIIOJIAT AIOIINE
ACTPOHOMMUECKUE TIOHSTHSI, TEOPUH U
3aKOHBI JUIsl aHAJIN3a U OObSICHEHUS
(bHU3nUECKUX MPOIECCOB

13




IIPOUCXOAIINX Ha 3B€3/1aX, B
3BE3JHBIX CUCTEMAX, B
MEXTaJaKTUUECKON CpeJie; IBUKEHUS
HEOECHBIX TeJl, IBOJIIOLIUHU 3BE3] U
Bcenennoi;

[TPy 08 copmMupoBaHHOCTD
MPEJCTABICHUI O METOAaX
MOJTy9EHUST HAYIHBIX
aCTPOHOMMYECKUX 3HAHUM; BJIaJIcHUE
YMEHMSIMU CAMOCTOSITEIILHO
(bopMynupoBaTh LEIb UCCIET0BAHUS
(mpoekTa), BBIABUTATh TUIIOTE3HI Ha
OCHOBE 3HAHUSI OCHOBOTIOJIATr aAl0IINX
$u3nYECKUX 3aKOHOMEPHOCTEHN U
3aKOHOB, IPOBEPSTH UX
AKCIEPUMEHTAIbHBIMU CPEJICTBAMU;
TUTAHUPOBATh U TIPOBOJIUTH
buznyecKue 3KCIepuMEHTHI,
OTIMCHIBATh U AHAJM3UPOBATH
MOJTYYEHHYIO TIPH BBITIOJTHEHUH
JKCIIEpUMEHTa HH(OpMaIIHIo,
OTIPENENIATh JOCTOBEPHOCTD
MOJIyYEHHOTO pe3yJbTaTa;

[Py 11 oBnaneHue pa3TMYHbIMU
criocobamu paboThl ¢ HHGOPMAITHEH
(U3UYECKOTO COIEPKAHUS C
HCII0JIb30BAHUEM COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHH,
pa3BUTHE YMEHUN KPUTHUECKOTO
aHaJIM3a U OIICHKHU JOCTOBEPHOCTH
MoJIy4aeMoi HHpOpMaInH;

OK 04
DddexTuBHO
B3aMMO/ICHCTBOB
aTh U paboTaTh B
KOJUICKTUBE U
KOMaHJ1e

JIP 24 roTOBHOCTb K aKTUBHOU
JESATEIbHOCTH TEXHOJIOTUYECKOMN U
COLIMAIbHOM HAIPaBJIEHHOCTH,
CIOCOOHOCTH MHUIIMHUPOBATH,
IUIAHUPOBATH U CAMOCTOSITEIEHO
BBINIOJIHATD TaKYHO JAESTEIbHOCTD;

MPII 03 onpenensarts 1eiu IesITeIbHOCTH,
3aJaBaTh NapaMeTPbl U KPUTEPUU UX
JOCTH>KEHUS;

MPII 04 BBISBIATH 3aKOHOMEPHOCTH U
MPOTUBOPEUNS B

paccMaTpuBaEMBbIX SIBJICHUSX;

MPII 05 BHOCUTB KOPPEKTHBEI B
JEeSITEIbHOCTD, OLIEHUBAaTh COOTBETCTBUE
PE3yAbTATOB LIEJSIM, OLICHUBATh PUCKH
MOCIIE/ICTBUI JIESITEIBHOCTH;

MPII 13 ananu3upoBaTh NOTYYECHHBIE B
XOJI€ PelIeHUs 3a]]a4Ml pe3yabTaThl,
KPUTUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh
W3MEHEHUE B HOBBIX YCIOBUSIX;

ITP6 10 oBageHue yMEHHUSIMU
paboTaTh B rpyNIe C BHITIOJHEHUEM
Pa3IMYHbIX COLMATIBLHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIIIIHI,
paloHaIbHO pacupenensiTh
JESITeNIbHOCTh B HECTAHAPTHBIX
CUTYyaIusX, aJleKBaTHO OLIEHUBATh
BKJIaJ] KQKJIOTO U3 YYaCTHUKOB
TPYIIIbI B pellIeHne paccMaTpruBaeMoi
poOJIEMBI;

ITPy 12 oBnanenue
OpraHu3alMOHHBIMU U
MO3HABATEIbHBIMU YMEHHUSIMU
CaMOCTOSITEILHOTO PUOOPETEHHS
HOBBIX 3HaHUI B IIpouecce
BBITIOJTHEHHSI IPOCKTHBIX U y4EOHO-
HCCIIEIOBATENbCKUX paboOT, yMEHUSIMU
paboTaTh B TpyIMIE C BHIIIOJHEHUEM
Pa3IMYHBIX COLMAIBHBIX POJIEH,
TUTAHUPOBATh PabOTY TPYIIIIHI,
panMoOHAIbHO PaCIPEAEISATh

14




MPII 18 ymeTh UHTETpUPOBATH 3HAHUS
13 pa3HbIX IPEIMETHBIX 00JacTel;
MPK 03 Bnagers pa3iuuHbIMU
crocob0amMu OOILEHUS U B3aUMOICHCTBHS,
MPK 04 aprymMeHTHpOBaHHO BECTH
JIAAJIOT, YMETh CMSTYaTh KOH(MIMKTHBIC
CUTYalllH;

MPK 05 pa3BepHyTO 1 JIOTUYHO U3JIaraTh
CBOIO TOUKY 3pEHHUSI C UCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MPK 08 npuHMMaTh LIETU COBMECTHOMN
JEeATeNIbHOCTH, OPraHU30BbIBATh U
KOOPJMHHPOBATH JICMCTBHUSA 110 €€
JOCTHXEHUIO: COCTABJIATH IJIaH
JEUCTBUH, PacCIIPeieNATh POJIA C YIETOM
MHEHUHN YYaCTHUKOB, 00CYXAaTh
Ppe3yNbTaThl COBMECTHOM PabOTHI;

MPP 08 naBaTh OLIEHKY HOBBIM
CUTYalUsIM, BHOCUTb KOPPEKTHUBHI B
JeATeNIbHOCTh, OLIEHUBATh COOTBETCTBUE
PE3YyNbTaTOB LIETSIM;

MPP 16 conmaabHbIX HaBBIKOB,
BKJTFOYAIOIIUX CLIOCOOHOCTH BBICTPAaUBATh
OTHOUICHUS C APYTUMHU JIOJIbMH,
3a00THUTHCS, IPOSIBIISITH UHTEPEC U
paszperarb KOHQIUKTHI;

MPP 18 npuHuMaTh MOTHBBI
apryMEHTBI IPYTUX JIFOJIeH pU aHAIT3e
PE3YNbTATOB JIESITELHOCTH;

MPP 19 npuznaBate CBOE MpaBo U MpaBo
JPYTHUX JIFOAEH Ha OIIMOKH;

JeSITeIbHOCTh B HECTAHJAPTHBIX
CUTYallUsX, aJICKBaTHO OLICHUBATh
BKJIa/1 KQXK/IOTO U3 YUaCTHUKOB
TPYIIIBI B pelICHHE pPaccCMaTpUBAEMOi
poOJIEMBI;

[TPy 13 cdopmupoBaHHOCTH
MOTHBAIMU K Oyaymieit
npodecCHOHATLHOM IS TEIILHOCTH T10
CHEIHATBHOCTSIM (DPU3HUKO-
TEXHUYECKOTO PO QU

OK 07.
CoeiicTBOBATHL
COXPaHEHUIO
OKpYy’Karoleu
Cpenbl,
pecypcocOepexe
HUIO, IPUMEHSITh
3HaHUsA 00
W3MEHEHUU
KIIuMarTa,
TIPUHIIUIIBI
OepeXIMBOTO
MIPOM3BO/JICTBA,
3pPEeKTUBHO
JIECTBOBAThH B
Ype3BhIUANHBIX
CUTYaITUSIX

JIP 27 chopMupoBaHHOCTh
9KOJIOTHYECKOM KyJIbTYphl, TOHUMaHUE
BIIMSIHUS COLIMATbHO-PKOHOMHUYECKUX
MIPOIIECCOB Ha COCTOSTHUE MPUPOTHOM U
COLIMATILHOM Cpeibl, 0CO3HAHUE
r1100aTbHOTO XapaKTepa KOJIOTUIECKUX
pooiem;

JIP 28 nmiaHupoBaHUE U OCYLIECTBIICHUE
JIEUCTBUI B OKPYKAIOILIEH cpesie Ha
OCHOBE 3HAHUS 11eJIel YCTOMYMBOTO
pa3BUTHS YEJIOBEUECTBA;

MPII 21 BnageTh HaBbIKAMHU MOJTYYECHUS
nH(MOPMALIUU U3 UCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEIbHO OCYIIECTBIISATh
MOUCK, aHAJIN3, CHCTEMATU3aLUIO U
HMHTEPIPETAINIO HHPOPMAIIHH
pa3IUYHBIX BUJIOB U popm
MpEeACTABICHUS;

MPK 05 pa3BepHyTO U JIOTUYHO U3JIaraTh
CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

ITP6 08 chopMUpOBaHHOCTH YMEHUS
MPUMEHSITH [TOJTy4E€HHBIC 3HAHUS JIJ1s
00BsICHEHUS YCIOBHM MPOTEKAHUS
buznyecKux ABIECHUN B IPUPOJIE U
JUISL IPUHSATHUS TPAKTUYECKUX
pellIeHn B TOBCEIHEBHOM JKU3HU IS
obecrieueHust 0€30MaCHOCTH MPHU
oOpareHnu ¢ OBITOBBIMU IPHOOpaMu
U TEXHUYECKHUMH YCTPOICTBaMHU,
COXpaHEHMs 3JI0POBbsI U COOIIOICHUS
HOPM 3KOJIOTMYECKOT0 TIOBECHUS B
OKpY>Karollel cpesie; HOHUMaHHue
HE00X0IMMOCTH NPUMEHEHUS
JOCTYO)KEHUHN (PU3MKH U TEXHOJIOT U
JUISL palliOHATILHOTO
IPUPOIOIIOIH30BAHHUS;

[TPy 10 copmMHpOBaHHOCTH YMEHUI
AHATM3UPOBATH U OIICHUBATH
MOCTIeICTBUS OBITOBOM U
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MPP 01 camocTOSI-TENBHO OCYILLECTBIISITH
MIO3HABATENBHYIO JACSTEILHOCTD,
BBISBJIATH MIPOOJIEMBI, CTAaBUTh U
(bopMyHpoBaTh COOCTBEHHBIE 33/1a4H B
00pa30BaTeIIbHOM IESITETHPHOCTH U
KM3HEHHBIX CUTYaIIUsX;

MPP 03 naBarb OLIEHKY HOBBIM
CHUTYaIIUsIM;

MPP 05 nenatb 0CoO3HaHHBIN BHIOOD,
apryMEeHTHpOBATh €T0, OpaTh OTBETCTBEH-
HOCTB 32 PEIICHHE;

IIPOU3BOJICTBEHHON JESATEILHOCTH
YeJI0BeKa, CBA3aHHOU C (PU3MYECKIMHU
MpOLECCaMU, C TO3ULINHI
HKOJIOTHYECKOH Oe301acHOCTH;
IIPEACTABIICHUH O palMOHAIIBHOM
IIPUPOJIONOJIBL30BAHUY, a TAKKE
pPa3yMHOM HCII0JIb30BAHUU
JIOCTHKEHUN HAYKU U TEXHOJIOTHH JUIsl
JAIBHENIIETO Pa3BUTH
YeJI0BEYECKOro 00IIeCTBa;

IIK 1.9.
[IpoBoauTh
KOHTPOJIb
CBapHBIX
COCAMHEHUHN Ha
COOTBETCTBUE
TEOMETPUIECKHI
M pa3Mepam,
TpeOyeMbIM
KOHCTPYKTOPCKO
5

Y TIPOU3BOJICTBE
HHO-
TEXHOJIOTMYECKO
W IOKyMEHTalluH
10 CBapKe

JIP 24 rOTOBHOCTB K aKTUBHOM
NESITeTbHOCTH TEXHOJIOTUYECKON U
COLMAIbHOW HAIIPABIEHHOCTH,
CIIOCOOHOCTh UHUIIMUPOBATD,
MJIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJTHATH TAKYIO JICSITEIHHOCTD; .
MPP 01 camMOCTOSATENBHO OCYIIECTBIISTh
TTO3HABATENBHYIO JIEATETLHOCTb,
BBISIBJISITH TIPOOJIEMBI, CTABUTh U
dhopmynupoBaTh COOCTBEHHBIC 3a1aU B
00pa3zoBaTeNbHON JCATEIHHOCTH U
KU3HEHHBIX CUTYaIHSIX;

MPP 02 caMOCTOSATENBHO COCTABIISATh
IJIaH pEeIIeHUs MTPOOIIEMBI C YYETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHHI;

MPP 03 ngaBath OLIEHKY HOBBIM
CUTYaIUsIM;

MPP 05 nenatb oco3HaHHBIN BBIOOD,
apryMeHTHPOBAaTh €ro, OpaTh
OTBETCTBEH-HOCTD 3a PEIICHUE;

MPP 06 onieHrBaTh PUOOPETECHHBIH
OTIBIT;

MPP 11 yMeTh olileHUBaTh PUCKHU U
CBOEBPEMEHHO MPUHUMATh PELICHUS T10
WX CHUKEHUIO

I1P6 06 BiageHNE OCHOBHBIMU
METO/IaM{ HaAy9HOT'O TTO3HAHUS,
UCIIOJIb3YEeMBIMHU B (PH3HKE:
MIPOBOJMTH MPSIMBIC U KOCBEHHBIC
U3MepeHus: QU3NICCKUX BEITUIHH,
BbIOMpasi ONTUMAaJIBHBIN CIIOCO0
WU3MEpPEHUS M MCIIOJIb3Ys U3BECTHBIC
METO/IbI OI[EHKH TIOTPENTHOCTEH
WU3MEPEHUH, IPOBOJINUTH HCCIIEJOBAHUE
3aBUCHMOCTEH (PU3NICCKIX BEIMYNH C
WCII0JIb30BaHUEM TIPSIMBIX U3MEPEHUH,
O0O0BSACHATH NOJTyYEHHBIE PE3YIbTATHI,
UCIOJIB3YS PU3NYECKUE TEOPHH,
3aKOHBI U TOHATHS, U JIEJIaTh BHIBO/IBI;
co0Iro1aTh MpaBmiia 6€30MacHOTO
TpyAa MpHU NPOBEIACHUU
HCCIIEIOBaHMI B paMKax yueOHOTO
SKCIIEPUMEHTA U y4eOHO-
HCCJIEIOBATENIbCKON AEITEIbHOCTHU C
MCII0JIb30BaHNEM IIU(POBBIX
U3MEPUTENIbHBIX YCTPOUCTB U
71a60paTOPHOTO 0OOPYIOBAHHS;
c(hOpMHUPOBAHHOCTH MPEACTABICHUN O
METO/1aX MOJY4YEeHHUS Hay4YHBIX
ACTPOHOMUYECKUX 3HAHMIA;

[TP6 07 copMUpOBaHHOCTH YMEHUS
peliaTh pacueTHbIC 33]]a4u C SIBHO
3aJaHHOM (PU3HUECKON MOJIEINbIO,
UCTIOJIB3YS (PU3NYECKUE 3aKOHBI U
MIPUHIIMIIBI; HA OCHOBE aHAIH3a
YCIIOBUS 3a]1a4M BHIOMPATh
(bU3NYECKYIO MO/JIENb, BBIICTATH
dbuznyeckue BeMMUUHBI U GOPMYIIBI,
HEO0OXOUMBIE IS €€ pelIeHUs,
MPOBOJNTH PACUEThl U OIICHUBATH
pPEaTbHOCTH MOJTYYEHHOTO 3HAYCHHUS
bu3nYECKOil BETUYHHBI; peIiaTh
KayeCTBEHHBIE 3a]]a4l, BEICTpanBas
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JIOTHYECKH HETIPOTUBOPEUUBYIO
LEMOYKY PAaCCyXIEHUN C OMOPON HA
U3yUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U PU3NYECKUEC SIBIICHHS,

ITP6 10 oBnageHne yMEHUAMHU
paboTaTh B TPYIIIE C BHIOJIHEHUEM
pa3IMYHBIX COIMATBHBIX POJICH,
IUTAHUPOBATh pabOTy IPYIIIHI,
palMOHAIEHO PaCIIPeNeIATh
JeSITeTbHOCTh B HECTAHJAPTHBIX
CUTYalHsX, aJeKBaTHO OLIECHNUBATh
BKJIQ/T K&XKJIOTO U3 YYaCTHUKOB
TPYIIIBI B pEIIEHHE PacCMaTpUBAEMOM
poOJIEMBI;

[TPy 07 cpopmMupoBaHHOCTH YMEHUM
UCCIIEIOBATh U aHATU3UPOBATH
pazHO0Opa3Hbie PU3NUECKUE SBICHUS
U CBOICTBa 0OBEKTOB, IPOBOIUTH
CaMOCTOSTEIbHBIC UCCIICIOBAHHS B
peabHBIX U JIA0OPATOPHBIX YCIOBHSIX,
YUTATh ¥ aHAIU3UPOBATH
XapaKTEPUCTUKN TPUOOPOB U
YCTPOMCTB, 0OBACHATH MPUHIIMITBI KX
paboTHI;

[TPy 09 chopmMupoBaHHOCTH YMEHUS
peliaTh pacueTHbIE 33J]a4u C SIBHO
3aJaHHOU U HESIBHO 3aJaHHOMI
buznyecKoil MOJENbI0: Ha OCHOBAaHUU
aHaJIM3a yCcIOBUs BHIOUPAThH
buznyeckue MoJIenH, OTBEYaIOIUe
TpeOOBaHUsAM 3a]a4ul, IPUMEHSATh
bopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTHU
U TIOCTYyJaThl (PU3UUECKUX TEOPUI MPH
HCIIOJIb30BAaHUU MAaTEeMAaTUYECKUX
METO/IOB peUIeHUs 3a/1a4, POBOIUTh
pacueThl Ha OCHOBAHUU UMEIOIINXCS
JAHHBIX, aHATHU3UPOBATH PE3YIHTATHI
U KOPPEKTUPOBATH METO/IbI PEIICHHUS C
YUETOM TMOJIY4YEeHHBIX PE3yIbTaTOB;
pelaTh KaueCTBEHHBIE 3aJauH,
TpeOyrolIe MpUMEeHEH!s 3HaHUH 13
pa3HbIX pa3/ienoB MIKOJIBHOTO Kypca
¢bu3uKy, a TaKKe UHTETPALU 3HAHUH
U3 APYrUX MpeMETOB
€CTeCTBEHHOHAY4YHOTO LIMKJIA:
BBICTPaMBATh JIOTHYECKYIO LIETTOUKY
pacCyXIEHU C OIOPOH Ha
U3yUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U PU3UYECKHUE SIBIICHHUS,;
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[TPy 13 copmHupoBaHHOCTH
MOTHBALUH K Oymymien
npodeccHnoHaTbEHOM IS TEIILHOCTH T10
CHENUATBHOCTSIM (DPU3HUKO-
TEXHUYECKOTO PO QU

1.4 IlpuMeHeHHe 3JIEKTPOHHOI0 O0YUYeHHsI M TEXHOJOTH TUCTAHIIMOHHOT 0
o0pa3oBaHus

Peanuzamusa  comepkaHusi  HpPOrpaMMbl  BO3MOXHA C  NPUMEHEHUEM
AIEKTPOHHOTO OOYYEHHUS] W TEXHOJOTUM NMCTAaHIIMOHHOTO O0Opa30oBaHMs, OTKPBITHIX
o0pa3oBaTeIbHBIX PECYPCOB .

1.5 Peanuszanus cogepkaHus NporpamMmel s odydyawomuxcsa ¢ OB3

Peanuzanus comepkaHusi 00pa3oBaTeNbHONW MpOrpaMMbl W KOHTPOJIb
PEe3YyIbTATOB €€ OCBOCHHUS ISl 00YYaOIIUXCS C OrPAaHUYCHHBIMU BO3MOXHOCTSIMHU
3M0POBbS U  WHBAIUAOB  OpPraHU3yeTCsS C  y4eToM  OCOOCHHOCTEM WX
NCUXO(U3UIECKOTO Pa3BUTHS, WHAUBUIYATBHBIX BO3MOXHOCTEH U COCTOSIHUS
310POBBA.
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2. CTPYKTYPA U COAEPKAHUE
OBIIEOBPA3OBATEJBHOM YYEFHOM JUCIUILINHBI

2.1. O0bem 00mICO0Opa30BaATE/bHON Y4eOHOW IMCHMIVIMHBI U BHAbI Y4eOHOM
HATPY3KH

Bua yueOHoii paGoThl O0bem B yacax
O0beM 00pa3oBaTeIbHONH MPOrpaMMbl AU CHUTLTHHBI 180
OcHoBHOE coep:kaHue 162
B T. ..
TEOPEeTHYECKOE 00yIeHNE 68
nabopaTopHbIe PaOOTHI 36
MIPAKTUICCKHUE 3aHITHS -
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJIEPKAHNE 58
(mpakTUYecKasi MOAroTOBKA)
B T. 4.
TEOpPETHYECKOE 00yUeHUE -
nabopaTopHbIe PadOTHI -
MPAKTUYECKHUE 3aHATHS 58
KoncyabTanuu 12
IIpomexyTouHasi aTTecTauus — IK3aMeH 6
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2.2. TeMaTH4eCKHH IUIaH U COAepP:KaHUe 0011e00pa30BaTEIbHON Y4eOHOH IMCHUILIMHBI «PU3HKa»

Oobem,
akaa.4/ B TOM
yucie B Koabl komMneTeHumni, JU4HOCTHBIX,
HaumeHoBanu
¢ pasIeNoB 1 Conepxxanue yueOHOro Marepuajia u (pOpMbl OpraHu3aluu dhopme MeTafnpeIMeTHbIX U NPeIMeTHBIX
Tem JAeSITeJIbHOCTH 00y4alomMXCs NMPAKTUYECKO | Pe3yJbTATOB, (()OPMHUPOBAHUIO KOTOPHIX
i CIOCOOCTBYET 3JIEMEHT MPOrPpaMMbl
MOAr0TOBKH,
aKaa.4
BBenenue. 1/0
BBenenue Conep:xxanue 1
duszuka u 1. ®wusuka —  (QyHAaMeHTanbHas Hayka O  IPHPOJE. 1 OK 02, JIP 24, JIP 26,
METO/Ibl EcTtecTBeHHOHAyYHBI METOJ TMO3HAaHUS, €ro BO3MOXKHOCTH U MPII 07, MPII 09,
HAY4YHOI'0 IpaHULIbl TPUMEHUMOCTH. MoaenupoBaHue GU3NYECKUX SIBJICHUH U MPII 21, MPP 01,
MO3HAHUA nporeccoB. Poslb 3KcnepuMeHTa W TEOPHUM B MpPOLECCe MO3HAHMS MPP 02, ITP6 01,
npupoabl. Dusnyeckas BeauuuHa. [lorpemHoCTH  HU3MEpeHui ITP6 09, ITPy 01,
(bu3UIeCKuX BEJIMYMH. dusznueckue 3aKOHBL. ['panuier ITPy 08, ITPy 11
MPUMEHUMOCTH (pu3nyeckux 3akoHOB. [loHarne o dusnyeckoi
KapTUHE MHpa. 3HaUYeHne Gpu3uku npu ocBoeHuu npodeccuii CI1O.
IIpakTHYecKue 3aHATHS U J1A00pPATOPHbIEe PadOThI -
Pazgen 1. Mexanuka 27/0
Tema 1.1 Coneprxanue 3
Kunemaruka 1. Mexannueckoe nmxenue. [lepemenenune. [lyrb. CKOpocCTb. 1 OK 01, JIP 24, JIP 25,
2. PaBHOMEpHOE MPSAMOJIMHEHHOE IBIDKEHHE. Y CKOPEHUE. 1 MPII 01, MPII 02,
PaBHONEpeMeHHOE TPSMOJMHEMHOE ABUKEHHE. MPII 03, MPII 04,
1 MPII 05, MPIT 10,

3. IBmxenue no okpyxHoctu. CBoOoIHOE Mazenue. JBikeHue
Tena, OPOIIEHHOTO MO YTJIOM K TOPU30HTY.

MPII 12, MPII 13,
MPII 18,
MPP 01, MPP 02,
I1P6 02, ITP6 03,
I1P6 05, ITPy 02,
I1Py 03, ITPy 04

IIpakTHyeckne 3aHATHA M 1a00paTOpHbIE padoThI
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Oobem,
aKaa.4/ B TOM

yuciie B Koabl KoMneTeHIHii, JUYHOCTHBIX,
HaumeHnoBaHu
¢ pasIeNoB 1 Coaep:kaHue y4eOHOro MaTepuasia u GopMbl OpraHu3anuu (popme MeTanpeIMeTHbIX U MpPeIMeTHBIX
Tem AeATEeJILHOCTH 00YyUYaIomMXCsl NMPaKTHYECKO | Pe3yJIbTATOB, JOPMHUPOBAHUIO KOTOPBIX
71 CIMOCOOCTBYET 3JIeMEHT MPOrpaMMblI
MOJArOTOBKH,
aKaa.y4
Tema 1.2 Copep:xanue 3
Jlnnamuka 1. WneprnmanbHbie cucteMbl oTcu€ra. [lepBeiii 3akoH HproToOHA. 1 OK 01, JIP 24, JIP 25,
Cuna. Macca. CriocoObl U3MepeHHst MacChl Tel. MPII 01, MPII 02,
2. BzaumonetictBue Ten. Btopoii 3akon Hetotona. OCHOBHOM 3aKOH 1 MPII 03, MPII 04,
KJIACCMYECKOM NTMHAMUKHU. Tpetuii 3akoH HeroToHA. MPII 05, MPII 10,
3. 3akoH BceMUpHOTo TsAroTeHus. [ paButanonHoe noje. [BmkeHne 1 MPII 12, MPII 13,
wianet Bokpyr Cousniia. Cuna Tshkectr. Bec. Cuitbl B MEXaHHKe. MPII 18, MPP 01,
MPP 02, TTP6 02,
ITP6 03, ITP6 04,
ITP6 05, ITP6 07,
[TPy 02, ITPy 03,
[TPy 04, ITPy 05,
ITPy 06, ITPy 09
IIpakTHYecKue 3aHATHS U J1A00pPaTOPHbIE PadoThI 6
JlabopaTtopnas pabota Ne 1 «McciaenoBanue ABMKCHHS TeJa MO 3 IIK 4.3, OK 01, OK 04,
NEUCTBUEM MOCTOSIHHON CUJIBI. JIP 24,
JlaGopaTopnast pabota Ne 2 M3yueHue 0cCOOCHHOCTEH CHIIbI TPEHUS 3 MPII 03, MPII 04,

(CKONBKECHHMS ).

MPII 05, MPII 18,
MPK 03, MPK 04,
MPK 05, MPK 08,
MPP 08, MPP 16,
MPP 18, MPP 19,
ITP6 06, ITP6 07,
ITP6 10, ITPy 07,
ITPy 08, ITPy 09, ITPy 12
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Oobem,
aKaa.4/ B TOM

yucie B Koabl komnereHnuii, JMYHOCTHBIX,
HanmeHnoBanu
¢ pasIeNoB 1 Coaepixkanue yueOHOro Matepuasia u GopmMbl OpraHu3auN ¢popme MeTanpeJIMeTHbIX U NpeIMeTHBIX
Tem AeITeJIbHOCTH 00y4YalommXxcst NPAaKTHYECKO | pe3yJIbTaTOB, (POPMHUPOBAHUIO KOTOPBIX
71 CIOCOOCTBYET 3JIeMEeHT NPOrpaMMblI
NOATOTOBKH,
akaa.4
Tema Conep:kanue 3
1.3.3axoHb1 1. Wmnynsc Tena. 3akoH COXpaHEHHMs HUMIyJbca. PeakTHBHOE 1 OK 01, OK 02, OK 07,
coXpaHeHMs B | BIKeHue. PakerocTpoeHne M OCBOE€HHE KocMoca (M3ydeHHe JIP 24, JIP 25,
MeXaHHKe OKOJIO3EMHOI'O IPOCTPAHCTBA, MCTOPUS COBETCKOM KOCMOHAaBTHKH, MPII 01, MPII 02,
COBPEMEHHBIE METO/Ibl M3y4UeHHsI OJIMKHET0 KOCMOca). MPII 03, MPII 04,
2. Pa6ora cuibsl. PaboTa moTeHIIMaIbHBIX CHII. MOIIHOCTB. 1 MPII 05,
3. Dueprus. Kunernueckass sueprus.. [loTeHIManpHas OSHEPrUs. 1 MPII 10, MPII 12,
3aKOH COXpaHCHUS MEXaHWUYeCKOW sHeprud. [IpuMeHeHHe 3aKOHOB MPII 13, MPII 18,
COXpaHEHUA. MPP 01, MPP 02,
ITP6 02, ITP6 03,
ITP6 04, ITP6 05,
ITP6 07, ITP6 08,
ITPy 02, ITPy 03,
ITPy 04, ITPy 05,
ITPy 06, ITIPy 09,
ITPy 10
IIpakTHYecKHre 3aHATHS U JIaDopaToOpHbIe padoThI 12
Jlaboparopnas pabora Ne 3 «M3ydyeHue 3aKkoHa COXpaHEHUS 3 [1K 4.3, OK 01, OK 04,
HMITYJIbCA. ». JIP 24,
Jlaboparopnas pabota Ne 4 CpaBHeHHE paOOThI CUJIBI C U3MEHEHHUEM MPII 03 — MPII 05, MPII 18, MPK 03 —
KUHETUYECKON SHEPruu Tea. 3 MPK 05, MPK 08,
JlaboparopHas pabora Ne 5 H3ydyeHuwe 3aKOHOB COXpaHEHHUS Ha MPP 08, MPP 16,
npuMepe  yaapa  apoB M OaUVIMCTMYECKOTO0  MasTHUKA. 3 MPP 18, MPP 19,
JlaGopatopHast pabota Ne 6 «M3yueHne coxpaHeHUs MEXaHHUYECKOM ITP6 06, ITP6 07,
SHEPrUM IIpU JBUKEHUU Teja I0J JNEHUCTBUEM CHII TSKECTH U 3 I1P6 10, ITPy 07,

YIIPYTOCTH.

ITPy 08, ITPy 09, ITPy 12
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Oo0bem,
aKaa.4/ B TOM

yucie B Koabl komneTeHunii, JU4HOCTHBIX,
HaumeHoBanu
¢ pasIeNoB 1 Coaepixkanue yueOHOro Matepuasia u GopmMbl OpraHu3auN dhopme MeTafnpeIMeTHbIX U NPeIMeTHBIX
Tem JAeSITeJIbHOCTH 00y4aloIMXCs NMPAKTUYECKO | Pe3yJbTATOB, (()OPMHUPOBAHUIO KOTOPHIX
71 CIOCOOCTBYET 3JIEMEHT MPOrpaMMbl
MOAr0TOBKH,
akaa.4
Pazjnen 2. Mogiekyisipuasi pu3uKa ¥ TEPMOIUHAMHKA 27/0
Tema 2.1. Coaepixkanue 1
OcHoBBI 1. OcHOBHbBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETHYECKONH TEOpHH. 1 OK 01, JIP 24, JIP 25,
MOJIEKYJsIpHO- | bpoyHoBckoe aBmkenue. Jquddys3us. Pasmep m Macca monexkyn u MPII 01, MPII 02,
KHHeTH4YeCKOo# | atoMoB. KoimuecTBo BeliecTna. MPII 03, MPII 04,
TeOpUuM MPII 05,MPII 10,
(MKT). MPII 12, MPII 13,
MPIT 18, MPP 01,
MPP 02, I1P6 02,
I1P6 03, TT1P6 04,
I1P6 05, ITP6 07, I1Py 02, I1Py 03, [1Py
04, ITPy 05, ITPy 09
IIpakTHYecKHe 3aHATHS U JJA00pPaTOPHbIEe padoThI -
Conep:xanue 2 OK 01, JIP 24, JIP 25,
1. MWpeanwvubrii ra3. JlaBimenme ra3a. OCHOBHOE YypaBHEHHE 1 MPII 01, MPII 02,
MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH Ta30B. MPII 03, MPII 04,
2. Temmeparypa u e€ usMepeHue. YpaBHEHUE COCTOSHUS UIEATLHOIO 1 MPII 05, MPII 10,

rasa. I'a3oBbie 3aKOHBI.

MPII 12, MPII 13,
MPII 18, MPP 01,
MPP 02, I1P6 02,
ITP6 03, I1PG 04,
ITP6 05, ITP6 07, TPy 02, ITPy 03, 1Py
04, ITPy 05, ITPy 09

IIpakTnuyeckne 3aHATHS U J1a00paTOpPHbIE padoThI
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Oobem,
aKaa.4/ B TOM

yucie B Koabl komneTeHunii, JU4HOCTHBIX,
HaumeHoBanu
¢ pasIeNoB 1 Conepxxanue yueOHOro Marepuaja u (pOpMbl OpraHu3aluu dhopme MeTafnpeIMeTHbIX U NPeIMeTHBIX
Tem JAeSITeJIbHOCTH 00y4aloIMXCs NMPAKTUYECKO | Pe3yJbTATOB, (()OPMHUPOBAHUIO KOTOPHIX
i CIOCOOCTBYET 3JIEMEHT MPOrpaMMbl
MOAr0TOBKH,
aKaa.4
Tema 2.2. Coaepixkanue 2
OcHoBBI 1. OcHOBHbIE MOHATUS U oOlpeAeieHus. BHYTpeHHss »Heprus 1 OK 01, OK 07,
TePMOAMHAMM | CHCTEMBbl. BHYTpEHHSS SHEPTHs UI€aIbHOTO ra3a. JIP 24, JIP 25,
KU PaboTta u Temnora kak (GopMbl Tiepenadu dHEPruu. TermoEMKOCTb. MPII 01, MPII 02,
YpaBHEHHE TEIIOBOTO OayiaHca. MPII 03, MPII 04,
2. [lepBoe u BTOpOE Havajga TEPMOJIUHAMUKHA. ATMaOaTHBIN TPOIIECC. 1 MPII 05, MPII 10,
HeobOpatumocts  TeruoBbIX — mpoueccoB. [lpuHnunm — nedcTBus MPII 12, MPIT 13,
TEIIOBOH MAallIUHBI. KIIJI TENJIOBOTO JBUTATE. MPII 18,
TepMoauHaMuyeckas ImiKajga TemrnepaTryp. XOJIOAUIbHbIE MallWHBI. MPP 01, MPP 02,
Tennossie neuratenu. OxpaHa IPUPOIBI. I1P6 02, TTP6 03,
I1P6 04, ITP6 05,
I1P6 07, T1P6 08,
[1Py 02, TPy 03,
[1Py 04, ITPy 05,
[1Py 09, ITPy 10
IIpakTHYecKkue 3aHATHS U J1A00pPaTOPHbIE PadoThI -
Tema 2.3 Conepxanue 2
ArperaTHbie 1. XapakTepucTuka TapoOOpPa3HOrO  COCTOSHHS  BEIIECTBA. 1 OK 01, OK 07,
COCTOSIHUS HUcnapenune u xoHpaeHcanusa. HachlllleHHBIM Tap M €ro CBOMCTBA. JIP 24, JIP 25,
BellleCTBA M AOGCOIIOTHAS M OTHOCHUTEJIbHAS BIAXXHOCTH BO3yXa. TOUKa POCHI. MPII 01, MPII 02,
¢a3oBble 2. Kunenue. 3aBUCHMMOCTh TeMIeEpaTypbl KHIIEHHS OT JaBIICHHS. 1 MPII 03, MPII 04,
nepexo/bl IleperpeThiii map U €ro UCMOJIb30BAHUE B TEXHUKE. MPII 05, MPII 10, MPII 12, MPII 13,

MPII 18,

MPP 01, MPP 02,
T1P6 02, TIP6 03,
TIP6 04, TIP6 05,
T1P6 07, TPy 02,
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Oobem,
aKaa.4/ B TOM

yucie B Koabl komneTeHunii, JU4HOCTHBIX,
HaumeHoBanu
¢ pasIeNoB 1 Conepxxanue yueOHOro Marepuaja u (pOpMbl OpraHu3aluu dhopme MeTafnpeIMeTHbIX U NPeIMeTHBIX
Tem JAeSITeJIbHOCTH 00y4aloIMXCs NMPAKTUYECKO | Pe3yJbTATOB, (()OPMHUPOBAHUIO KOTOPHIX
71 CIOCOOCTBYET 3JIEMEHT MPOrpaMMbl
MOAr0TOBKH,
aKaa.4
[TPy 03, [1Py 04,
ITPy 05, ITPy 09
IpakTHYecKne 3aHATHUS U JIa0opaTOpPHbIE padoThl 3
JlabopaTtopHnast pabota Ne 7 «3mepeHue BIa)KHOCTH BO3TyXa» 3 [IK 4.3, OK 01, OK 04,
JIP 24,
MPII 02, MPII 03,
MPII 04, MPII 05,
MPII 18, MPK 03,MPK 04, MPK 05,
MPK 08,
MPP 08, MPP 16,
MPP 18, MPP 19,
I1P6 06, IT1P6 07,
I1P6 10, TPy 07,
ITPy 08, ITPy 09, ITPy 12
Conepxanue 1
1. XapakTepucTuka KHAKOTO COCTOsIHUA BelecTBa. [[oBepXHOCTHBIM 1 OK 01, JIP 24, JIP 25,

clioit KHUIKOCTH. :‘)HCpFI/IH IOBEPXHOCTHOI'O CJIOA. SIBneHus Ha
I'paHHUIC ) XUAKOCTHU C TBCPAbIM TCIOM. KaHI/IJ'IJ'IHpHLIe SIBJICHMUA.

MPII 01, MPII 02,
MPII 03, MPII 04,
MPII 05,
MPII 10, MPII 12,
MPII 13, MPII 18,
MPP 01, MPP 02,
I1P6 02, ITP6 03,
ITP6 04, ITP6 05,
I1P6 07, ITPy 02,
[1Py 03, I1Py 04,
ITPy 05,ITPy 09
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HaumenoBanu
e pa3iesioB u
TEM

Coaepixkanue yueOHOro Matepuasia u GopmMbl OpraHu3auN
AeITeJIbHOCTH 00y4YalommXxcst

Oo0bem,
aKa;.4/ B TOM
qHcje B
dpopme
NMPAKTUY€eCKO
71
MOJATrOTOBKH,
aKaa.g

Koabl koMneTeHIUiA, TUYHOCTHBIX,
MeTanpeIMeTHBIX U MPeIMeTHbIX
pe3yJbTaToB, (POPMUPOBAHUIO KOTOPBIX
CIOCOOCTBYET 3JIEMEHT MPOrpaMMbl

IIpakTnyeckue 3aHATHA U J1a00paTOPHbIE padOTHI

6

Jlaboparopuas pabora Ne 8 «l3MmepeHne MMOBEPXHOCTHOTO
HaTAXKCHUA ) KUAKOCTH.)»

Jlaboparoprass pabora Ne 9 HM3ydeHme OCOOSHHOCTEH TEIJIOBOTO
paciupenus BOIbI.

3

3

TIK 1.9, OK 01, OK 04,
JIP 24,

MPII 01, MPIT 02,
MPII 03, MPIT 04,
MPII 05, MPIT 18, MPK 03, MPK 04,
MPK 05, MPK 08,
MPP 08, MPP 16,
MPP 18, MPP 19,
TIP6 06, IIPG 07,
TIP6 10, ITPy 07,
TPy 08, TPy 09, [TPy 12

Conep:xanue

1. XapakTepucTuka TBEpJOro cocTosiHusl BemiecTBa. Jledopmarms.
Ynpyrue cBoiictBa TBepabix Tel. 3akoH ['yka. MexaHnudeckue
CBOMCTBA TBEPABIX TEI.

TemoBoe pacimupenue TBepAbIX Tel. [InaBiaeHue u KpucTamuu3anms.

OK 01, OK 07,
JIP 24, JIP 25,
MPII 01, MPII 02,
MPII 03, MPII 04, MPII 05,
MPII 10, MPII 12,
MPII 13, MPII 18,
MPP 01, MPP 02,
I1P6 02, ITP6 03,
ITP6 04, I1P6 05,
I1P6 07, ITP6 08,
[1Py 02, ITPy 03,
[1Py 04, ITPy 05,
ITPy 09, I1Py 10

IIpakTnyeckne 3aHATHA M 1a00paTOPHbIE padOTHI
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Oo0bem,
aKaa.4/ B TOM

yucie B Koabl koMIneTeHIUI, THYHOCTHBIX,
HaumeHoBanu
¢ pasIeNoB 1 Conepxxanue yueOHOro Marepuaja u (pOpMbl OpraHu3aluu (popme MeTanpeIMeTHbIX U MpPeIMeTHBIX
Tem JAeSITeJIbHOCTH 00y4aloIMXCs NMPAKTUYECKO | Pe3yJbTATOB, (()OPMHUPOBAHUIO KOTOPHIX
71 CIOCOOCTBYET 3JIEMEHT MPOrpaMMbl
NMOATOTOBKH,
aKaa.4
Jlabopatopnast  pabora Ne 10  HabGmromenue  mporecca
KpHUCTaJTU3AIIIT 3
Jlabopatopnast pabota Ne 11 M3zyuenue negopManvivi pacTsKEHHUS. 3
JlaboparopHas pabota Ne 12 WM3yueHue TEmJIOBOTO pPACUIMPEHUS
TBEP/IBIX TEJ. 3
Pa3nea 3. DiekTpoanHaAMHUKA 24127
Tema 3.1. Copep:xanue 6
JuiekTpocTaTd | 1. DJNeKkTpudeckue 3apsnabl. 3aKOH COXPAaHEHHS 3apsfa. 3aKoH 2 OK 01, JIP 24, JIP 25,
Ka Kynona. DOnekrpuueckoe mnojie. HanpsikeHHOCTh 3JIEKTPUUYECKOTO MPII 01, MPIT 02,
MOJIA. [TpunIun CyNEepHO3UIUU MOJIEN. PaboTta cui MPII 03, MPII 04,
3JIEKTPOCTATUYECKOTO TOJISI. MPII 05,
2. Tlorenmman. Pa3HOCTEP IIOTEHIIMAJIIOB. ODKBUIIOTEHIMAILHEBIE 2 MPII 10, MPII 12,
noBepxHOCTH. CBs3b MEXAY HANPSHKEHHOCTBIO W Pa3HOCTHIO MPII 13, MPIT 18,
MOTEHIMAJIOB JIEKTPUUYECKOTO TOJIS. MPP 01, MPP 02,
3.  IvpiieKTpUKd B DIEKTpUYecKOoM  moje.  Ilonspusanus 2 ITP6 02, TIP6 03,
JIMDIIEKTPUKOB. [IpoBOAHUKH B DIEKTPUYECKOM ToJIe. ITP6 04, TIP6 05,
Konpencaropel. CoelMHEHUE KOHJCHCATOPOB B OaTapero. DHEprwsl I1P6 07, 1Py 02,
3apsHKCHHOTO KOHJEHCATOpa. DHEPrus 3JEKTPUIECKOTO MOJIS. TPy 03, ITPy 04,
I1Py 05, ITPy 09
IIpakTHYecKue 3aHATHS U J1A00PaTOPHbIE PadoThI 3
IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE COJAEPKAHME
ITpaktueckoe 3anarue Ne 1 Pemenue 3anau. 3
Tema 3.2. Conepxanue 6
3aKoHBI 1. YcrnoBusi, HEOOXOMUMBIE IJii BO3HUKHOBEHUS W TOJICPKAHHSI 2 OK 01, OK 07,
MOCTOSTHHOI'O 3EeKTpUUecKoro Toka. Cuiia TOKa U INIOTHOCTh TOKA. JIP 24, JIP 25,
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Oo0bem,
aKaa.4/ B TOM

yucie B Koabl komneTeHunii, JU4HOCTHBIX,
HaumeHoBanu
¢ pasIeNoB 1 Conepxxanue yueOHOro Marepuaja u (pOpMbl OpraHu3aluu dhopme MeTafnpeIMeTHbIX U NPeIMeTHBIX
Tem JAeSITeJIbHOCTH 00y4aloIMXCs NMPAKTUYECKO | Pe3yJbTATOB, (()OPMHUPOBAHUIO KOTOPHIX
71 CIOCOOCTBYET 3JIEMEHT MPOrpaMMbl
MOAr0TOBKH,
akaa.4
TOKA 2. DIEeKTPUUYECKOE COMPOTHUBJICHHE. 3aBUCUMOCThH JJIEKTPUUYECKOTO 2 MPII 01, MPII 02,
COINPOTHUBIICHHSI OT MaTepHaia, IJIWHbl W IUIOMIAJHA TOMEPEYHOTrO MPII 03, MPII 04,
CEYECHUS IIPOBOJIHHKA. 3aBUCUMOCTh IEKTPUIECKOTO MPII 05,
COTIPOTHUBIICHUS] TPOBOJHUKOB OT TeMIlepaTyphl. 3akoH Oma ist MPII 10, MPIT 12,
yuacTka mnenu 0e3 DJ[C. DmekTpoaBMKyIas CHiia UCTOYHHKA TOKA. MPII 13, MPII 18,
3axon OMa Jij1g OJTHOH TIETH. MPP 01, MPP 02,
CoennHenne npoBOIHUKOB. COeTMHEHNE NCTOYHUKOB I1P6 02, ITP6 03,
AIIEKTPUYECKON PHEPTUHU B OaTapero. ITP6 04, TTP6 05,
3. 3akoHn [[xoyns-Jlenna. PaboTa u MOIIIHOCTB AMEKTPHYECKOTO TOKA. 2 I1P6 07, T1P6 08,
TemnmoBoe nelcTBUE TOKA. [TPy 02, ITPy 03,
[1Py 04, ITPy 05,
I1Py 09, ITPy 10
IIpakTHYecKHe 3aHATHS U JIaOOpPaTOPHbIE padoThI 15
IIpodeccrnonabHO-OPUEHTHPOBAHHOE COEPKAHMUE
[IpakTuueckoe 3anarue Ne 2 «M3yuenue 3akoHa Oma sl ydacTka 3 IIK 1.6, OK 01, OK 04,
LIETH TIPH TTOCJIEA0BATEILHOM COCIMHEHUN TPOBOJHUKOBY JIP 24, MPII 01,
[IpakTuueckoe 3anarue Ne 3 «M3yuenue 3akoHa Oma Uil ydacTka MPII 02, MPIT 03,
LIETH TIPU NTapajuIeIbHOM COSAMHEHUH MPOBOTHUKOB) 3 MPII 04, MPII 05,
[Ipaktueckoe 3anatue No 4 I3ydyenuwe 3akoHa Oma Aisi TOJHOU 3 MPII 18, MPK 03, MPK 04, MPK 05,
LICITH. MPK 08,
IIpaktuueckoe 3anstue Ne 5 «Omnpenenenue OJIC u BHYTpEeHHEro 3 MPP 08, MPP 16,
CONPOTHUBIICHUS UCTOYHUKA HAIIPSKEHUS» MPP 18, MPP 19,
[pakTuueckoe 3amsatue Ne 6 Onpenenenne KoddduumenTa 3 ITP6 06, TIP6 07,
TOJIE3HOTO JEHCTBHS DIEKTPHIECKOTO YaiHUKA. ITP6 10, ITPy 07,
ITPy 08, ITPy 09, ITPy 12
Tema 3.3. Coaepikanue 6
dIIeKTpHYec 1. DnexkTpuyeckuii TOK B MeTajulaX. ODJEKTPOHHbIM ra3. Pabota 2 OK 01, OK 07,
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Oo0bem,
aKaa.4/ B TOM

yucie B Koabl komneTeHunii, JU4HOCTHBIX,
HaumeHoBanu
¢ pasIeNoB 1 Coaepixkanue yueOHOro Matepuasia u GopmMbl OpraHu3auN ¢popme MeTafnpeIMeTHbIX U NPeIMeTHBIX
Tem AeITeJIbHOCTH 00y4YalommXxcst NPAaKTHYECKO | pe3yJIbTaTOB, (POPMHUPOBAHUIO KOTOPBIX
71 CIOCOOCTBYET 3JIeMEeHT NPOrpaMMblI
NOATOTOBKH,
akaa.4
KHH TOK B BBEIXOJIA. JIP 24, JIP 25,
Pa3IH4YHBIX 2. DIeKTpUYECKH TOK B DIEKTPOJUTaX. IJEKTPOJH3. 3aKOHBI 2 MPII 01, MPII 02,
cpeaax Q@apanes. [IpuMeHEHUE 2IEKTPOIIM3a B TEXHUKE. MPII 03, MPII 04,
3. Drekrpuyeckuil TOK B ra3ax W Bakyyme. MoHuszamus rasa. Bumsrl 2 MPII 05,
ra3oBeix paspsyuoB. [lonsrtue o mmazme. CBOWCTBa M TPUMEHEHHE MPII 10, MPII 12,
AIEKTPOHHBIX ITyYKOB. MPII 13, MPIT 18,
OnekTpuveckuit  Tok B mojymnpoBoaHukax — CoOCTBeHHas MPP 01, MPP 02,
IPOBOAUMOCTB TIOJTYTIPOBOHHKOB. 110IyIIPOBOAHUKOBBIE TPUOOPEL. I1P6 02, ITP6 03,
I1P6 04, ITP6 05,
I1P6 07, T1P6 08,
[1Py 02, TPy 03,
[1Py 04, ITPy 05,
[1Py 09, TPy 10
IIpakTHYecKkue 3aHATHS U J1A00pPaTOPHbIE PadoThI 3
IIpodeccnoHabHO-OPHEHTHPOBAHHOE COECPKAHME
[IpakTuueckoe 3anstue Ne 7 Pemienue 3a1ay. 3
Tema 3.4. Conepxanue 4
MarsuTHoe 1. MarautHoe mone. BeKTop MWHAYKIIMM MAarHUTHOTO MOJIS. 2 OK 01, JIP 24, JIP 25,
1noJie MarauTHBIH TOTOK. MPII 01, MPII 02,
2. JleiicTBM€ MArHUTHOTO TOJISI HA MPSIMOJIMHEHHBIA MPOBOJAHUK C 2 MPII 03, MPII 04,

TOKOM. 3akoH Awmrmepa. BzammonelictBue TokoB. Paborta 110
IIEPEMEILEHUIO ITPOBOJHUKA C TOKOM B MarHUTHOM IIOJIE.
JlelicTBrEe MarHUTHOTO NOJIS Ha ABWXKyHuiics 3apsia. Cuna JlopeHna.

OHpeI[eJ'IeHI/Ie YACIBHOTO 3apsja. YCKOpI/ITCHI/I 3apsSPKCHHBIX YaCTUII.

MPTI 05,
MPII 10, MPIT 12,
MPII 13, MPII 18,
MPP 01, MPP 02,

T1P6 02, TIP6 03,
TIP6 04, TIP6 05,
T1P6 07, [Py 02,
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Oobem,
aKaa.4/ B TOM

yucie B Koabl komneTeHunii, JU4HOCTHBIX,
HaumeHoBanu
¢ pasIeNoB 1 Conepxxanue yueOHOro Marepuaja u (pOpMbl OpraHu3aluu dhopme MeTafnpeIMeTHbIX U NPeIMeTHBIX
Tem JAeSITeJIbHOCTH 00y4aloIMXCs NMPAKTUYECKO | Pe3yJbTATOB, (()OPMHUPOBAHUIO KOTOPHIX
i CIOCOOCTBYET 3JIEMEHT MPOrpaMMbl
MOAr0TOBKH,
aKaa.4
[TPy 03, [1Py 04,
[TPy 05, ITPy 09
IIpakTHueckue 3aHATHS M J1a00paTOPHbIe PadOThI -
Tema 3.5. Conepxanue 2
JJieKTpoMar- 1. DnexkTpoMarHuTHas WMHAYKIUS. BHXpeBOe 3JIEKTpHUYECKOE IOJIE. 2 OK 01, JIP 24, JIP 25,
HUTHaA CamMouHIyKIHS. DHEPTHUsi MArHUTHOTO TOJISL. MPII 01, MPII 02,
HHAYKIMS MPII 03, MPII 04,
MPII 05,
MPII 10, MPIT 12,
MPII 13, MPIT 18,
MPP 01, MPP 02,
I1P6 02, TTP6 03,
I1P6 04, I1P6 05,
I1P6 07, ITPy 02,
[1Py 03, ITPy 04,
I1Py 05, ITPy 09
IIpakTHYecKHe 3aHATHS U J1a00pPaTOPHbIEe PadoThI 6
IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE COAECPKAHME
[Ipaktnueckoe  3ansitue Ne 8 «3yuenue  sBueHUs 3 I[IK 1.6, OK 01, OK 04,
JJIEKTPOMArHUTHOM UHIYKLIUU JIP 24,
[Ipaktuueckoe 3anstue Ne 9 Pemenue 3anay. 3 MPII 01, MPII 02,

MPII 03, MPII 04,
MPII 05, MPII 18, MPK 03, MPK 04,
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Oobem,
aKaa.4/ B TOM

yucie B Koabl koMneTeHUni, IUIHOCTHBIX,
HaumeHnoBaHu
¢ pasIeNoB 1 Conepxxanue yueOHOro Marepuaja u (pOpMbl OpraHu3aluu (popme MeTanpeIMeTHbIX U MpPeIMeTHBIX
Tem AeATEeJILHOCTH 00YyUYaIomMXCsl NMPaKTHYECKO | Pe3yJIbTATOB, JOPMHUPOBAHUIO KOTOPBIX
71 CIMOCOOCTBYET 3JIeMEHT MPOrpaMMblI
MOATOTOBKH,
akaa.yd
MPK 05, MPK 08,
MPP 08, MPP 16,
MPP 18, MPP 19,
ITP6 06, ITP6 07,
I1P6 10, TTPy 07,
ITPy 08, TPy 09, TPy 12
Paznen 4. Kosebanusi M BOJIHBI 16/31
Tema 4.1. Conepxanue 2
Mexanuuec 1. KonebGarenpbHOe  nBWKEHHME. [ apMOHWYECKHE  KoJieOaHUSI. 2 OK 01, JIP 24, JIP 25,
KHe CBoOoguble MexaHudeckue KosieOauusa. JIMHeWHble MeXaHWYECKUe MPII 01, MPII 02,
KoJIeOaHMS U KoJieOaTeIbHBIC CUCTEMBI. [IpeBparmenue SHEPTUH  TIPHU MPII 03, MPII 04,
BOJIHBI KoJiebaTenbHOM JBIKeHHH. CBOOOJHBIE 3aTyxaroniue KoJeOaHwus. MPII 05,
BriHyX1eHHBIC MEXaHUYECKHE KOJICOaHUSI. MPII 10, MPII 12,
MPII 13, MPII 18,
MPP 01, MPP 02,
ITP6 02, ITP6 03,
ITP6 04, ITP6 05,
I1P6 07, ITPy 02,
[1Py 03, ITPy 04,
I1Py 05, ITPy 09
IIpakTHYecKHe 3aHATHS U J1a00pPaTOPHbIEe PadoThI 6
IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE COAECPKAHME
IIpaktnueckoe 3ansatue Ne 10 «lM3yuenue 3aBUCHMMOCTH IepHOJa 3 IIK 1.6, OK 01, OK 04,
KoJebaHui HUTSHOTO (WM MPYKMHHOTO) MasiTHUKA OT JUIMHBI HUTH JIP 24,
(unu Maccel Tpy3a).» MPIT 01, MPII 02,
[Ipaktuueckoe 3anatue Ne 11 Pemenue 3amay. 3 MPII 03, MPII 04,

MPII 05, MPII 18, MPK 03, MPK 04,
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Oobem,
aKaa.4/ B TOM

yucie B Koabl komneTeHunii, JU4HOCTHBIX,
HaumeHoBanu
¢ pasIeNoB 1 Coaepixkanue yueOHOro Matepuasia u GopmMbl OpraHu3auN ¢popme MeTanpeJIMeTHbIX U NpeIMeTHBIX
Tem AeITeJIbHOCTH 00y4YalommXxcst NPAaKTHYECKO | pe3yJIbTaTOB, (POPMHUPOBAHUIO KOTOPBIX
71 CIOCOOCTBYET 3JIeMEeHT NPOrpaMMblI
NOATOTOBKH,
akaa.4
MPK 05, MPK 08,
MPP 08, MPP 16,
MPP 18, MPP 19,
I1P6 06, IT1P6 07,
I1P6 10, ITPy 07,
I1Py 08, ITPy 09, TTPy 12
Conepxanue 2
1. TlonmepeuHsle M MPONOJIBHBIE BOJHBL. XapAKTEPUCTHUKU BOJIHBI. 2 OK 01, OK 07,
VYpaBHeHue 1UIOCKOM Oerymiel BoJHBL. HWHTEpdepeHIus BOJH. JIP 24, JIP 25,
[Tonatue o gudpakiuu BOJH. 3BYKOBBIC BOJIHBI. YJIBTPAa3BYK U €TO MPII 01, MPII 02,
MPUMEHEHHE. MPII 03, MPII 04,
MPII 05,
MPII 10, MPII 12,
MPII 13, MPII 18,
MPP 01, MPP 02,
I1P6 02, TTP6 03,
I1P6 04, I1P6 05,
I1P6 07, TTIP6 08,
[1Py 02, ITPy 03,
[1Py 04, ITPy 05,
I1Py 09, [1Py 10
IIpakTHYecKue 3aHATHS U J1A00pPaTOPHbIE PadOThI 2
IIpodeccnoHaTbHO-0PHEHTHPOBAHHOE COACPKAHME
[IpakTnueckoe 3anarue Ne 12 Pemenue 3anau. 2
Tema 4.2. Conepxanue 4
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Oobem,
aKaa.4/ B TOM

yucie B Koabl komneTeHunii, JU4HOCTHBIX,
HaumeHoBanu
¢ pasIeNoB 1 Conepxxanue yueOHOro Marepuaja u (pOpMbl OpraHu3aluu dhopme MeTafnpeIMeTHbIX U NPeIMeTHBIX
Tem JAeSITeJIbHOCTH 00y4aloIMXCs NMPAKTUYECKO | Pe3yJbTATOB, (()OPMHUPOBAHUIO KOTOPHIX
71 CIOCOOCTBYET 3JIEMEHT MPOrpaMMbl
MOAr0TOBKH,
akaa.4
JJleKTpoMar 1. Cpoboanble ndyeKTpoMarHuTHele Kojebanus. IIpeBpaieHue 2 OK 01, OK 07,
HHTHBIE SHEpPruu B KOJIE0ATENBHOM KOHTYpe. 3aryxaromme JIP 24, JIP 25,
KOJIeOAHUSI U | 5leKTPOMATHUTHBIE  KojebaHus.  ['eHepaTop  HE3aTyXalOIIHX MPII 01, MPII 02,
BOJIHbI 5JIEKTPOMATHUTHBIX KOJIEOaHHMIA. MPII 03, MPII 04,
BoinyxaeHHble snekTpuueckue KojeOaHus. IlepeMeHHBIN TOK. MPTI 05,
EMKOCTHO® W WHIYKTHBHOE COTPOTHUBIICHUSI TIEPEMEHHOTO TOKa. MPIT 10, MPIT 12,
3akoH OMa IS SIEKTPUUYECKOM MU MEPEMEHHOTO TOKa. MPII 13, MPII 18,
2. 'ereparop nepeMeHHOro Toka. PaboTa U MOIIHOCTh IIEPEMEHHOT 2 MPP 01, MPP 02,
paTop MepeMeHHOro Toka. Pabota u MOLTHOCTH MEPEMEHHOTO
Toka. ['eneparopsr Toka. Tpancopmaropsl. TOKH BBICOKOH YaCTOTHI. gllzg 8421’ ggg 82’
[Tonyuenue, nepegaya u pacnpeielieHue IEKTPOIHEPTUH. IIPG 07. TIPG 08,
[TPy 02, ITPy 03,
[1Py 04, ITPy 05,
I1Py 09, ITPy 10
IIpakTHYecKue 3aHATHS U J1A00pPaTOPHbIEe PadoThI 9
IIpodeccrnoHabHO-OPHEHTHPOBAHHOE COEPKAHMUE
IIpaxtudeckoe 3aHaTHe N 13 «EMKOCTHOE CONMpOTHBIIEHHE B LIEMH 3 [IK 1.6, OK 01,
MEPEMEHHOTO TOKa JIP 24,
[Ipaktuueckoe 3anstue Ne 14 «IHAYKTUBHOE CONPOTUBIICHUE B LIENH 3 MPII 01, MPII 02,
MEPEMEHHOTO TOKa MPII 03, MPII 04,
[IpakTuueckoe 3anstue Ne 15 Pemenue 3a1ay. 3 MPII 05, MPII 18,

MPK 03, MPK 04,
MPK 05, MPK 08,
MPP 08, MPP 16,
MPP 18, MPP 19,
I1P6 06, ITP6 07,

T1P6 10, TIPy 07,
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Oobem,
aKaa.4/ B TOM

yucie B Koabl komneTeHunii, JU4HOCTHBIX,
HaumeHoBanu
¢ pasIeNoB 1 Coaepixkanue yueOHOro Matepuasia u GopmMbl OpraHu3auN ¢popme MeTanpeJIMeTHbIX U NpeIMeTHBIX
Tem AeITeJIbHOCTH 00y4YalommXxcst NPAaKTHYECKO | pe3yJIbTaTOB, (POPMHUPOBAHUIO KOTOPBIX
71 CIOCOOCTBYET 3JIeMEeHT NPOrpaMMblI
NOATOTOBKH,
akaa.4
I1Py 09, ITPy 12
Conepxanue 2
1. DnexkTpoMarHuTHOE TIOJIE Kak OCOOBIH BHUJ  MaTepuw. 2 OK 01, OK 07,
DNeKTPOMarHUTHBIE BOJIHBI. JIP 24, JIP 25,
Bubpatop I'epria. OTKpeITHIN KOJIeOaTenbHBINH KOHTYp. M300peTenne MPIT 01, MPII 02,
pamno A.C. IlomoBemm. Ilomstme o pamnocssasu. Ilpumenenue MPII 03, MPII 04,
3JIEKTPOMArHUTHBIX BOJIH. MPII 05,
MPII 10, MPIT 12,
MPII 13, MPII 18,
MPP 01, MPP 02,
I1P6 02, TTP6 03,
I1P6 04, ITP6 05,
I1P6 07, T1P6 08,
[TPy 02, ITPy 03,
[1Py 04, ITPy 05,
[TPy 09, ITPy 10
IIpakTHYecKue 3aHATHS U J1A00pPaTOPHbIEe PadoThI 2
IIpodeccrnoHaIbHO-OPUEHTHPOBAHHOE COJAEPKAHME
[IpakTuueckoe 3anstue No 16 Pemenue 3anay. 2
Tema 4.3. Conep:xanue 2
IIpupona 1. CxkopocTb pacnpOCTpaHEHHUsI CBETA. 3aKOHBI OTPAXKEHUA U 2 OK 01, JIP 24, JIP 25,
cBeTa npenomiieHus csera. llomHoe oTpaxkenue. JIuH3bpl ['7nma3  kak MPIT 01, MPII 02,

onrudeckas cucrema. ONTUYECKHE HpI/I60pBI.

MPII 03, MPII 04,
MPII 05,

MPII 10, MPIT 12,
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Oo0bem,
aKaa.4/ B TOM

yucie B Koabl komneTeHunii, JU4HOCTHBIX,
HaumeHoBanu
¢ pasIeNoB 1 Coaepixkanue yueOHOro Matepuasia u GopmMbl OpraHu3auN ¢popme MeTafnpeIMeTHbIX U NPeIMeTHBIX
Tem AeITeJIbHOCTH 00y4YalommXxcst NPAaKTHYECKO | pe3yJIbTaTOB, (POPMHUPOBAHUIO KOTOPBIX
71 CIOCOOCTBYET 3JIeMEeHT NPOrpaMMblI
MOAr0TOBKH,
akaa.4
MPII 13, MPII 18,
MPP 01, MPP 02,
I1P6 02, TTP6 03,
ITP6 04, I1P6 05,
I1P6 07, TTPy 02,
[TPy 03, [TPy 04,
I1Py 05, TPy 09
IIpakTnyeckue 3aHATHS U J1a00paTOPHbIE padoThI -
Tema Conepxxanue 4
4.4 BoanoBble | 1. HWarepdepennus cBeta. KOrepeHTHOCTh CBETOBBIX JIydeH. 2 OK 01, OK 07,
cBOlicTBa HNutepdepeniius B TOHKHX TIeHKaX. [loJ0CH paBHOM TOJIIIMHBEI. JIP 24, JIP 25,
cBeTa Konbma Herorona. Hcmonp3oBanue uHTEphEpEeHIIMM B HAyKe | MPII 01, MPIT 02,
TEXHUKE. MPII 03, MPII 04,
2. Indpakmus crera. Judpakius Ha MIeId B MapaJlIeIbHBIX JTydaX. 1 MPII 05,
JudpakunonHas pelieTka. [Tonsipuzanus IIOIIEPEYHBIX MPII 10, MPIT 12,
BoJiH.I lossipuszanus ceera. J{BoitHoe mydenpenomiienue. [lonspounapl. MPII 13, MPIT 18,
3. Hucnepcusi cBeta. Buabsl cnektpoB. CHEKTpbl HCHYCKaHUS. 1 MPP 01, MPP 02,
Crnektpsl nornomenus. CeKTpaabHbId aHamu3. YIbTpapHuoieToBOe I1P6 02, TTP6 03,
u uH(ppakpacHOe U3MY4YEHUs, PEHTTC€HOBCKUE Jy4H (MX MPHUpOAa U I1P6 04, ITP6 05,
cBoiicTsa). Jlazep. I1P6 07, TTP6 08,
[1Py 02, ITPy 03,
[1Py 04, ITPy 05,
ITPy 09, I1Py 10
IIpakTHyeckne 3aHATHA M 1a00paTOPHbIE pad0ThI 12
IIpogeccnoHaILHO-OPHEHTHPOBAHHOE COAECPKAHUE
[Ipaktuyeckoe 3anste Ne 17 «3yueHue uHTeppepeHInn CBETa» 3 IIK 1.6, OK 01,
OK 04, JIP 24,
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Oo0bem,
aKaa.4/ B TOM

yucie B Koabl komneTeHunii, JU4HOCTHBIX,
HaumeHoBanu
¢ pasIeNoB 1 Coaepixkanue yueOHOro Matepuasia u GopmMbl OpraHu3auN dhopme MeTafnpeIMeTHbIX U NPeIMeTHBIX
Tem JAeSITeJIbHOCTH 00y4aloIMXCs NMPAKTUYECKO | Pe3yJbTATOB, (()OPMHUPOBAHUIO KOTOPHIX
71 CIOCOOCTBYET 3JIEMEHT MPOrpaMMbl
MOAr0TOBKH,
akaa.4
[IpakTnueckoe 3anarue Ne 18 M3yuenue nsoOpakeHus: IpeaIMETOB B 3 MPII 03, MPII 04,
TOHKOM JIMH3E. MPII 05, MPIT 18,
[IpaxTueckoe 3anarue Ne 19 U3yduenue qudpakiuuu cBera. 3 MPK 03, MPK 04,
[Ipaktnueckoe 3ansitue Ne 20 I'pagynpoBka cHekTpockonma u MPK 05, MPK 08,
ONpEEICHUE ITTMHBI BOJIHBI CHEKTPATIbHBIX JTUHUU. 3 MPP 08, MPP 16,
MPP 18, MPP 19,
I1P6 06, TT1P6 07,
ITP6 10, ITPy 07,
[1Py 08, ITPy 09, TPy 12
Pa3nenS.0OcHOBBI cienuaJbHOM TEOPUH OTHOCUTEJIbHOCTH
Tema 5.1. Conepxxanue 1
OcHoBBI 1. MuBapraHTHOCTH MOAYJSl CKOPOCTH CBETa B Bakyyme. [loctynaTsl 1 OK 01, OK 02,
cnequaJbHOl | DitHmTeiHa. I[IpocTpaHcTBO M BpeMsl  CIENMAIBHONW  TEOPUH JIP 24, JIP 25,
TEOpHHU OTHOCHUTEILHOCTH. CBSI3b MAacChl M SHEPTHM CBOOOTHOW YaCTHIIBI. MPII 01, MPIT 02,
OTHOCUTEJIbHO | DHEprus MoKosl. MPII 03, MPII 04,
ctu (CTO) MPII 05, MPII 10,
MPII 12, MPII 13,
MPIT 18,
MPP 01, MPP 02,
I1P6 02, ITP6 03,
I1P6 04, ITP6 05,
[1Py 02, ITPy 03,
I1Py 04, ITPy 05,
IIpakTHyeckne 3aHATHA M J1a00paTOPHbIE pad0ThI -
Pa3nen 6. KBanToBas pusnka 4/0
Tema 6.1. Coaepikanue 1
9J1eMEeHThI 1. KsanTtoBas rumore3a Ilmanka. ®dotonnl. JlaBleHHe CBeTa. 1 OK 01, JIP 24, JIP 25,
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HaumenoBanu
e pa3iesioB u
TEM

Coaepixkanue yueOHOro Matepuasia u GopmMbl OpraHu3auN
AeITeJIbHOCTH 00y4YalommXxcst

Oo0bem,
aKa;.4/ B TOM
qHcje B
dpopme
NMPAKTUY€eCKO
71
MOJATrOTOBKH,
aKaa.g

Koabl koMneTeHIUiA, TUYHOCTHBIX,
MeTanpeIMeTHBIX U MPeIMeTHbIX
pe3yJbTaToB, (POPMUPOBAHUIO KOTOPBIX
CIOCOOCTBYET 3JIEMEHT MPOrpaMMbl

KBaHTOBOM
ONITHUKH

Buemnauit gporosnexrpuueckuii 3pdexr. Buyrpennuit porosrddexr.
Tuns! GoTORIEMEHTOB.

MPII 01, MPII 02,
MPII 03, MPII 04,
MPII 05, MPII 10,
MPIT 12, MPIT 13,
MPII 18,
MPP 01, MPP 02,
TIP6 02, TIP6 03,
TIP6 04, TIP6 05,
TPy 02, TPy 03,
TPy 04, TPy 05,

IIpakTHYecKUe 3aHATHS U J1A00pPaTOPHbIEe PadoThI

Tema 6.2.
Crtpoenue
aToma

Conep:xanue

1. Pa3BuTHeE B3rJI10B HA CTPOCHHE BEIIECTBA. 3aKOHOMEPHOCTH B
aTOMHBIX CHIEKTpax BojaopoAa. SAnepuas moaens atoma. OmnbITh O.
Pezepdopna. Monens atoma o H. bopy. KBanToBbie renepaTopsl.

OK 01, OK 02,
JIP 24, JIP 25,
MPII 01, MPII 02,
MPII 03, MPII 04,
MPII 05, MPII 10,
MPII 12, MPII 13,
MPII 18,
MPP 01, MPP 02,
I1P6 02, ITP6 03,
ITP6 04, I1P6 05,
[1Py 02, ITPy 03,
I1Py 04, ITPy 05,

IIpakTnyeckne 3aHATHA U 1a00paTOPHbIE pad0THI

Tema 6.3.

Conepxanue
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Oobem,
aKaa.4/ B TOM

yucie B Koabl komneTeHunii, JU4HOCTHBIX,
HaumeHoBanu
¢ pasIeNoB 1 Conepxxanue yueOHOro Marepuaja u (pOpMbl OpraHu3aluu dhopme MeTafnpeIMeTHbIX U NPeIMeTHBIX
Tem JAeSITeJIbHOCTH 00y4aloIMXCs NMPAKTUYECKO | Pe3yJbTATOB, (()OPMHUPOBAHUIO KOTOPHIX
71 CIOCOOCTBYET 3JIEMEHT MPOrpaMMbl
MOAr0TOBKH,
akaa.4
ATtomHoe siipo | 1. EcrecTBeHHass paJMOaKTUBHOCTb. 3aKOH pPaJWOaKTUBHOTO 1 OK 01, OK 02, OK 07,
pacnaga. CrocoObl HaAOMIONEHUS W PETUCTpAIMH  3apsSHKEHHBIX JIP 24, JIP 25,
gactull. D¢dekr BaBminoBa-Uepenkoa. CTpoeHHEe aTOMHOTO sjpa. MPII 01, MPII 02,
JleexT macchl, JHEPTUsl CBSI3U M YCTOWYMBOCTH ATOMHBIX SJIED. MPII 03, MPII 04,
Snepusie peakuuu. VCKycCTBEHHash paJdOAaKTUBHOCTh. JleneHue MPII 05, MPII 10,
TsokenbIX saep. LlemHas snmepHas peakuus. Ympasisgemas LemHas MPII 12, MPII 13,
peakuus. MPII 18,
3. SAnepusiii peaktop. IlomydeHrne pagroaKTHBHBIX H30TOIOB M HMX 1 MPP 01, MPP 02,
NpUMeHEeHHe. buonorndeckoe IeCTBUE paMOAKTUBHBIX U3TyYECHUM. I1P6 02, TTP6 03,
DNeMeHTapHbIE YaCTHIIBI. I1P6 04, ITP6 05,
I1P6 08,ITPy 02,
[1Py 03, ITPy 04,
[TPy 05, ITPy 09,
[Py 10
IIpakTHYecKue 3aHATHS U JJA00pPaTOPHbIEe PadoThI -
Pa3nen 7. DjieMeHTBHI ACTPOHOMHUM U ACTPOPU3NKH 4/0
Tema 7.1. ] Conepxanue 2
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Oobem,
aKaa.4/ B TOM

HaumeHoBanm yucie B Koabl koMIneTeHIUI, THYHOCTHBIX,
¢ pasIeNoB 1 Coaepixkanue yueOHOro Matepuasia u GopmMbl OpraHu3auN ¢popme MeTafnpeIMeTHbIX U NPeIMeTHBIX
Tem AeITeJIbHOCTH 00y4YalommXxcst NPAaKTHYECKO | pe3yJIbTaTOB, (POPMHUPOBAHUIO KOTOPBIX
71 CIOCOOCTBYET 3JIeMEeHT NPOrpaMMblI
NOATOTOBKH,
akaa.4
DJIeMEeHTBI 1. ActpoHomusi, ee CBsI3b C ApYyruMu Haykamu. PoJib actpoHOMHH B 1 OK 01, OK 02,
ACTPOHOMMM M | Pa3BUTHM LMBHIN3aUMU. OCOOEHHOCTH aCTPOHOMUYECKUX METOJOB JIP 24, JIP 25, JIP 26,
acrpopusuku | uccinenoBaHus. Onruyeckas acTpOHOMHS  (TEJIECKOMbI:  BUJBI, MPII 01, MPII 02,
XapaKTEepUCTUKH, Ha3HaueHHue). 3Be3AHOe HeOO (M3MEHEHUE BHJIOB MPII 03, MPII 04,
3BE3IHOTO HeOa B TEUYEHUE CYTOK, roja). JIeTomcyucieHne W ero MPII 10, MPII 18,
TOYHOCTb (COJTHEUHBbIM W JYHHBIM, IOJMAHCKUI W TPUTOPUAHCKUN MPP 01, MPP 02,
KaJIeHJapH, MPOEKThl HOBBIX KaJeHaapen). I1P6 01, TTP6 02,
[Ipoucxoxnenre ColHEUHON CUCTEMBI, BO3PACT 3eMJIU U APYrUX Tel I1P6 03,
COJIHEUHOM CHCTEMBbI, OCHOBHBIE 3aKOHOMEPHOCTH B COJIHEUHOM [TPy 01, TPy 06,
cucteMe. Bunumoe nBrkeHue MIaHeT U KOH(UTYpaIuy TIaHeT. [TPy 08, ITPy 11
Comnre (o01ue XxapakTepucTUKH, 0COOeHHOCTH cTpoeHust CoHIa 1
e€ armocdepbl, coJiHeYHas aKTUBHOCTH).IIaHEThl 3€MHOM TPYIIIBI
(Mepkypuii, Benepa, 3emms, Mapc; oOmas XapakTepuUCTHKA
atMocdepsl, moBepxHoctu). [lnmanersi-rurantel (FOmutep, Catyph,
VYpan, HentyHn; oOmias XxapakTepucTHKa, OCOOCHHOCTH CTPOEHHUS,
CIyTHUKHU, KOJIbIIQ).
3. Acrtepounbl u mereoputbl. OpOuthl actepounoB. [[Ba mosica 1
actepouioB: [ maBHbI nosic (Mexay opoutamu Mapca u FOnurepa) u
nosic Koiinepa (3a npeaenamu opoutsl Hentyna; [lnyron — onun u3
KpYIMHEUIITUX acTepouioB 3TOTO nosica). duznyeckue
XapaKTepUCTUKH acTepounoB. Mereoputsl. KomeTrsl U MeTeopsl
(OTKpBITHE KOMET, BHUJ, CTPOEHHUE, OPOUTHI, MPHUPOAA KOMET,
MeTeOopbl U 00IH/IbI, MeTeopHbIe MOTOKN). [ToHsATHE 00 acTepouaHO-
KOMETHOM OIIaCHOCTH.
IIpakTnyeckne 3aHATHSA M J1a00paTOPHbIE padOTHI -
Tema 7.2. Conepxanue 2
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Oobem,
aKaa.4/ B TOM

HaumeHoBanm yucie B Koabl komneTeHunii, JU4HOCTHBIX,
¢ pasIeNoB 1 Conepxxanue yueOHOro Marepuaja u (pOpMbl OpraHu3aluu dhopme MeTafnpeIMeTHbIX U NPeIMeTHBIX
Tem JAeSITeJIbHOCTH 00y4aloIMXCs NMPAKTUYECKO | Pe3yJbTATOB, (()OPMHUPOBAHUIO KOTOPHIX
i CIOCOOCTBYET 3JIEMEHT MPOrpaMMbl
MOAr0TOBKH,
aKaa.4
IBoJIIONUS 1. ®usnueckas mpupoda 3Be37 (IIBET, TeMmmeparypa, CHEKTPhl U 1 OK 01, OK 02,
Bceaennoit XUMHUYECKUA COCTaB, CBETUMOCTH, PAIUyChl, MAacChl, CpEIHUE JIP 24, JIP 25, JIP 26,
IUIOTHOCTH). [IBOiHBIE 3B€3/1bl (ONITHYECKUE U (U3NYECKUE BOIHBIE MPII 01, MPII 02,
3BE3/IbI, OMPENEICHHBIX MacC 3Be3/bl M3 HAOMIOACHUN JIBOMHBIX MPII 03, MPII 04,
3B€3/l, HEBUIUMBIEC CIYTHUKH 3Be3a). Dusznueckue MepeMeHHEIE, MPII 10, MPII 18,
HOBBIE U CBEpXHOBBIE 3Be3/bl (Uedeuapl, Apyrue QGuU3nYecKue MPP 01, MPP 02,
MepeMEHHbIE 3BE€3]lbl, HOBbIE M CBepXHOBBIE). [IpoucxoxnaeHue u I1P6 01, TTP6 02,
SBOJIIOIHSA 3BE3I. I1P6 03,
2. Hamra INanmaktuka (cocTtaB — 3Be3/1bI ¥ 3BE€3IHBIC CKOTLIICHUS, 1 [TPy 01, TPy 06,
TYMAHHOCTH, MEX3BE3HbIN ra3, KOCMHUYECKUE JIyYH U MarHUTHBIE [TPy 08, ITPy 11
nosst). Ctpoenue ["aakTuku, BpamieHue ['aqakTUKY U IBH)KCHUE
3Be3]] B Hell. CBepXMacCHBHAs YepHas JbIpa B LIEHTpE | amakTuKH.
Pagnounsnydenue ["anaktuku. Bo3pacT rajnakTuk u 3Be3.
CrpykTypa u macimtadbl BeenenHoii. MeraraimakTuka (CHCTEMBbI
raJlakTUK U KpylmHOMaciTaOHasi CTpykTypa BceneHHol, pacuipenue
MeraranakTuku, TUIIOTE3a «ropsiueil BeenenHoi,
KOCMOJIOTHYECKHUE MOJIENH BceneHHoM, OTKPhITHE YCKOPEHHOTO
pacmuperuss MeTtaranakTuku). IBoronus BeeneHHOM.
IIpakTHYecKue 3aHATHS U JJA00PaTOPHbIE PadoThI -
IIpoMe:xxyTOUYHAsA aTTeCcTAlUsA- IK3aAMEH.
Bcero: 162
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3. YCJIOBUS PEAJIN3AIIMU OBIIIEOBPA3BOBATE/JIBHON YYEBHOM
NTUCHUIIJINHBI

3.1. MaTepunainbHO-TeXHHYECKOe o0ecrevyeHue:

JUist peanuzauuy nporpamMMmbl Y4eOHOM JUCHUIUIMHBI B HAJU4YUM HMEETCS
yueOHbId KaOuHeT ¢u3uku. B coctaB kabuHeTa (PU3MKKA BXOIUT JlabopaTopusi ¢
nabopanTckoii komHatod. [lomemienue kaOuHeTa YIOBIETBOPSET TpeOOBAaHUSAM
CanurtapHo-3nueMuonornyeckux npasuia U HopmatuBoB (CanlluH 2.4.2 No 178-
02) 1 ocHalIEHO TUITOBBIM 000PYIOBAaHUEM.

Ob6opynoBanue yueOHOro kabnHeTa:

- IOCaJI0YHBIE MECTA M0 KOJIMYECTBY 00yHaIOIUXCS;
- pabouee MECTO MPEeno/1aBaTens;

- KOMIUIEKT y4eOHO-HATJISAIHbIX TOcoOul «Du3nKa;

-TexXHM4YeCKrue CpeacTBa O6V‘I€HI/IH: KOMIIBIOTCP, TCICBU30P, IICHATHLIC

AYINOBU3YaJIbHBIC 1 KOMIIBIOTCPHBIC HOCO6I/I}I, l'IpI/I60pI>I U IIPUHAJICKHOCTHU 06I[IGPO
Ha3Ha4YCHU:I, HpI/I60pLI ACMOHCTPAIIMOHHBIC.

O6opynoBanue j1abopaTopuu UM pabounx Mect JiabopaTopuu (00Opya0BaHKE

U1l PPOHTANBHBIX J1a00PAaTOPHBIX PadoT).

JlaGopatopHasi mMeOenb: CTOJNBI, CTYJbs IS CTYJEHTOB — |5 KOMIUIEKTOB;
pabodee MecTo (CTOM, CTYJ) IS MperoaBareys 1 mT.

KomrmuiekT yueOHO—METOqNYECKON TOKYMEHTAIUU

[Iporpamma yueOHON TUCIUTUIMHBI, METOJAMYECKHE PEKOMEHIAIUU TI0 BBITOJTHEHUIO
nabopaTopHeIX paboT 1o (U3MKe, KOMIUIEKT 3aJaHuil KOHTPOJBHBIX U
CaMOCTOSITEIILHBIX PaboT 10 Pu3nke

3.2. UudopmanuonHoe odecrevyeHne peaju3anu NporpaMmmMbl

Jns  peanmusanmuu  TporpaMMmbl  OWOIMOTEeYHBIM GOHA 00pa3oBaTEIBHOM
OpraHW3alliy pacrojaraeT: TNe4YaTHbIe W/WIM DJICKTPOHHBIE 00pa3oBaTENbHBIC U
nH(OpPMAITMOHHBIE pecypchl, pexomeHaoBaHHbie DYMO, mnsg ucnonb30BaHHs B
00pa30BaTeIbLHOM MPOIECCE.

3.2.1. OcHOBHBIE MEYATHBIE U3TaHUS
1. ®usuka : 10 kacc : 6a30BbId U yrayOJeHHBIH YPOBEHD : yueOHUK : B 2-

x gactax, . Yacte 1 / JI. O I'ennenmreiin, A. A. bynarosa, 1. H. KopHunbes,
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pen. B. A. OpnoBa — Mockga : bunom. Jlaboparopus 3uanwuii, 2019. — 299 c. :
rpad., puc., Tadm., Gor.

2. ®usuka : 10 kiace : yueOHHK : 0a30BbIM U yriyOJIeHHbIH ypOoBHH : B 2-x
ygacTax, Yacte 2 / JI. O. I'enaenmreitn, A. A. bynarosa, U, H.Kopauibes, —
Mockga : bunom. JlaGopatopus 3Hanuit, 2019. — 235 c. : rpad., puc., Tadm.,
dor.

3. ®uzuka : 11 knacc : yueOHUK : 6a30BbIil U yrayOJaeHHbIN ypoBeHb : B 2-
x vactax, Yacte 1 / JI. O. I'ennenmreiin, A. A. bynarosa, Y. H. Kopauibes,
pen. B. A. OpnoBa — Mockga : bunom. Jlaboparopust 3uanuii, 2019. — 189 c. :
rpad., puc., Tadm., Gor.

4. ®uzuka : 11 kiace : yaeOHUK : 0a30BbIN U yriyOJdeHHbIH ypoBHU : B 2-x
gacTax, Yacte 2 / JI. O. 'enpenmreitn, A. A. bynatos, U. H. Kopuunses, pen.
B. A. OpnoBa — MockBa : bunom. Jlabopatopus 3nanwmii, 2019. — 203 c. :
rpad., puc., Tadm., Gor.

3.2.2. OcHOBHBIE JIEKTPOHHbIEC U3IAHUS
5. JImutpueBa, B.®. ®usmka g npodeccuit u  cnenUaIbHOCTEH

TEXHUYECKOT0 MpOopuiIsi: y4eOHUK sl 00pa30BaTEIbHBIX YUPEXKICHUN CpE.
npod. obpazoBanus / B. ®. JImutpuena. — 8-e uzn., crep. — M.: Akaagemus,
2020. - 447 c.: mn. — (IlpodeccuonanpHoe obpazoBanue) [caiit]. — 2022. -
URL: https://academia-moscow.ru/reader/?id=473243/ (mata oOpareHus:
29.01.2023). - Pexxum mocTyma: i 3aperuCTPHp. MOoIb30BaTeei

6. YueOnniii onnaitn kypc.®usmuka // MoOUiIbHOE 3IEKTPOHHOE 00pa3oBaHUE:
[cariT]. — 2022. - URL: https://physics.ru/textbook/index.html (mara
obpamenus: 29.01.2023). - PexxuMm noctyna: sl 3aperucTpup. Mojb3oBaTeei
7. YuyeOubii onnaiH kypc.®usuka 10 // MoOuibHOE 3IIEKTPOHHOE
obOpa3oBaHue: [caiiT]. — 2022. - URL.:
https://educont.ru/courses/list/course/e3579ebe-5b73-41af-9d32-
7b303aadeOf6(mata obOpamenus: 29.01.2023). - Pexum pgocryma: s
3aperucTpup. MoJb30BaTeIeH

8. YuebOnniii onmaitH  kypc.®@uszuka 11 // MoOuinbHOE 3IIEKTPOHHOE
obOpa3oBaHue: [caiiT]. — 2022. - URL.:
https://educont.ru/courses/list/course/7d15407e-e5b0-44b6-9385-

h9412b5a9f6(naTta obOpamenus: 29.01.2023). - Pexum goctyma: s
3aperucTpUp. MOJIb30BaTeICH

3.2.3. J/lonoJHUTENbHbIE HCTOYHUKH

9. 3acoB, A. B. Actporomus. 10-11 kmaccer : yueOnuk / A. B. 3acos, B. T.
Cypaun. - Mocksa : HUznarensctBo "IIpocBemenne", 2022. - 304 c. - ISBN
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978-5-09-099530-6. - Tekcr : ANEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1919438 (nmata oOpamenus: 29.01.2023).
— PexxuM ocrtyna: no noamnucke.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM YYEFHOM JUCIUILINHBI

Oowasn/npogheccuonans
HasA KOMHEmeHMHOCMb

Paszoen/Tema

Tun oyenounvix
meponpuamui

OK 01. Berbupatb
CTIOCOOBI pelICHUS
3ajaq
npodeccnoHaIBHON
JeATSITLHOCTH
MPUMEHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM

Paspen 1. Temsr 1.1., 1.2, 1.3 Pa3znen 2. Temur
2.1.,2.2.,2.3. Pa3nen 3. Temsr 3.1., 3.2., 3.3.,
3.4.,3.5. 11 o/c Paznen 4. Temn1 4.1., 4.2. I1 o/c
Pazgen 5. Temnr 5.1., 5.2., 5.3. Pa3znen 6. Tembl
6.1, 6.2. Paznen 7. Temnr 7.1, 7.2

OK 02. Ucnonrs3oBaTh
COBPEMEHHBIE CpPE/ICTBA
MIOMCKA, aHaJIn3a U
WHTEPIpETAIH
nHpopmMaluu U
nH(pOpMaLMOHHbIE
TEXHOJIOTUH JUIS
BBITIOJIHEHUS 3a7a4
npohecCHoHATBHOM
JeATebHOCTH

Pasgen 1. Temnr 1.1., 1.2, 1.3 Pa3nen 2. Tembl
2.1.,2.2.,2.3. Paznen 3. Temnr 3.1., 3.2, 3.3.,
3.4, 3.5. Paznen 4. Temn1 4.1., 4.2. I1 o/c Pa3nen
5. Temer 5.1.,5.2.,5.3. Pazgen 6. Temnr 6.1., 6.2.
Pasnen 7. Temsr 7.1, 7.2

OK 04 3ddexTuBHO
B3aMMOJEHCTBOBAThL U
paboTaTh B KOJUICKTHBE
Y KOMaHe

Pasnen 1. Temsr 1.1., 1.2, 1.3 Pa3zgen 2. TeMmsl
2.1.,2.2.,2.3. Pazgen 3. Temnr 3.1., 3.2., 3.3,
34,35 I1o/cPa3nen4. Temn1 4.1.,4.2. 11 o/c
Pasnen 5. Temsr 5.1., 5.2., 5.3. Pazgen 6. Temnl
6.1.,6.2. Pazgen 7. Temsr 7.1, 7.2

OK 07. ConelicTBOBaThL
COXPAHEHUIO
OKpYKalolle cpebl,
pecypcocOepeKeHHIO,
MIPUMEHSATH 3HAHUS 00
H3MCEHEHHUH KIIMMAaTa,
MIPUHIIUTIB OEPEKITUBOTO
MPOU3BOJICTBA,

3¢ HeKTUBHO
JIENCTBOBAThH B
Ype3BbIYAHBIX
CUTYaLMIX

Pazgen 1. Temnr 1.1., 1.2, 1.3 Pa3nen 2. Tembl
2.1.,2.2.,2.3. Pa3ngen 3. Temsr 3.1., 3.2., 3.3.,
34,35 I1o/cPasnen 4. Temnr 4.1.,4.2. 11 o/c
Pazgen 6. Temnr 6.1., 6.2. Paznen 7. Temsur 7.1,
7.2

IIK 1.9. IIpoBoauTh
KOHTPOJIb CBapHBIX
COCJIMHEHHUI Ha
COOTBETCTBHE
F€OMETPUUECKUM
pa3Mepam, TpedyeMbIM
KOHCTPYKTOPCKOM

Y MPOU3BOJICTBEHHO-
TEXHOJIOTHYECKOH

Pazgen 1. Temsr 1.1., 1.2, 1.3 Pa3ngen 2. Temsl
2.1.,2.2.,2.3. Pazgen 3. Temnr 3.1., 3.2., 3.3.,
3.4, 3.5. Paznen 4. Temr1 4.1., 4.2. I1 o/c Pa3nen
5. Temsr 5.1., 5.2., 5.3. Paznen 6. Temn1 6.1., 6.2.
Pazgen 7. Temur 7.1, 7.2

- YCTHBIN 01poc; -
($pOoHTaNbHBIAONIPOC
; - OLIEHKa
KOHTPOJIbHBIX
pabor; -
HaOJIFOIEHNE 3a
XOJIOM BBITIOJTHEHHSI
1ab0paToOpHBIX
paboT; - orleHKa
BBITIOJTHEHHSI
1ab0paTOpPHBIX
paboT; - orieHKa
MPAaKTUIECKUX
paboTt (pemenus
Ka4eCTBEHHBIX,
pacueTHBIX 3a71a4); -
OIICHKA TECTOBBIX
3aJIaHHIM;
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AOKYMCHTAIUHU 10
CBapKe
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5. MEPOITPUATHUSA, SAIINTAHUPOBAHHBIE HA IIEPHO/I PEAJIM3AIIUN
OBIIEOBPA3OBATEJIBHOU YYEBHOU JUCIUIIJIMHBI

Hara Conep:xanue u popmbl Mecro Koani
eATEJILHOCTH nposese JIP
Cooeporcanue - 0dwas xapaxmepucmuka Meponpusimusl. HUA
Dopmol: Hanpumep, Y4eOHAs IKCKYPCUs (6UpmyaibHas
9KCKYpCUst), OUCKYCCUsl, NPOEKMHAs CecCus, y4eOnasl
NpaKmuKa, npouseo0CmeeHHas NPaKmuKa, ypoK-
KoHYyepm, 0en08as uepa, cemMuHap, cmyoeHueckas
KoHghepenyus u m.o.
Oxts16pb - | [logroToBKa y4acTHUKOB U IIPOBEACHUE €KETOAHOMN Kabuner | OK 01,
NneKadph | OJIMMITHAJIBI TIO 001Ie00pa3oBaTEIbHBIM YU€OHBIM No4 OK 02,
(e’xero1HO) | AUCUMILIMHAM B 2 Typa: 1 Typ — 0TOOpPOUYHBIN 3a0YHBIH, OK 07,
2 Typ — pUHAJIbHBII, OYHBII
nexkadps | [IpoBeneHne OTKPBITHIX YPOKOB, KIIACCHBIX YaCOB, Kabuner | OK 01,
2025, KOHKYPCOB B paMKaX JCKabl. Ned OK 02,
OK 04,
OK 07
Armpenb [IpoBenenne kiaccHoro yaca npuypoyeHHoro k aHwo | Kabuner | OK 01,
2026r KOCMOHABTHKH. Ned OK 02,
OK 07,
Maii 20261 | IlpoBenenue kimaccHOro yaca mnpuypodeHHoro kK aHio | Kabuner | OK 01,
paauo. Ne4 OK 02,
OK 07,
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IIpuioxenue
TeMbl 10KJ1a10B
JIBr>KeHUE Tella IEPEMEHHON MACCHI.
3axonbl Kupxroda 1i1s s5eKTpuyeckon nenu.
MaruutHsle u3MepeHus (IPUHIMUIBL OCTPOCHHS] MPUOOPOB, CIOCOOBI

HU3MCPCHUA MArHUTHOI'O ITOTOKA, MarHuTHOM I/IHI[yKI_[I/II/I).

Maiikn @apaneii — co3gaTelib yueHus 00 3JIeKTPOMarHuTHOM TOJIE.
Hunbsc bop — onun u3 coznareneil cCOBpeMeHHON (U3UKH.

[IpoGaembl 3KOJIOTHH, CBA3AHHBIE C UCTIOIH30BAHUEM TEIJIOBBIX MAIIHH.
[Ibe303nexTprueckuit 3pHeKT, ero NnpruMeHeHue.

CBeT — 3JIeKTpOMarHuTHas BOJIHA.

Cepreii IlaBnoBnu KoponeB — KOHCTPYKTOp M OpPraHM3aToOp IPOU3BOACTBA

paKCTHO-KOCMHHGCKOﬁ TCXHHUKMU.

COBpeMCHHLIG CpCaACTBaA CBA3U.

COJIHIIG — UCTOYHHK JKU3HHU Ha 3eMIIe.

Tembl pedepaToB
Judpakius B HaIlIeH KU3HU.
IlepeMeHHBIN 3JIEKTPUYECKUN TOK U €r0 IPUMEHEHUE.

TeMbl HHAUBUAYAJIBbHBIX IPOEKTOB
Atomuas ¢usuka. M3otonsl. [IpumeHeHne painoakTUBHBIX H30TOIIOB.

Bunper osnektpuueckux paspsAoB. OJNEKTPUUECKHE pa3psiibl Ha  CIyxOe

YCJIOBCKA.

Bcenennas u remHas MaTcpus.

Urops BacunbeBuu KypuatoB — ¢u3MK, OpraHu3atop aTOMHOW HAYKH U

TCXHHKH.

Hcnonp3oBanue 3J€KTPOIHEPTUU B TPAHCIIOPTE.

Knaccudukanus u xapakTepUCTUKHU 3JIEMEHTAPHBIX YaCTHII.
KpuosnekrpoHnuka (MUKpOIJIEKTPOHUKA U XOJIO).

JlazepHble TEXHOJIOTHH U UX UCIIOJIb30BaHUE.

MeTtox MEUYEHBIX aTOMOB.

Metoapl HaOIIOACHUSI PETUCTPALIMHN PAANOAKTUBHBIX U3TYUYEHUN U YACTHIL.
Muxani BacunbeBud JIOMOHOCOB — yUEHBIN SHIIMKIIONIEIUCT.

HanotexHomoruss — MeXIUCIUIUIMHApHAsS 007acTh (YyHIaMEHTAIBHON |

MPUKJIAJHON HAYKU U TEXHUKH.

OnTuyeckue BJICHUS B IPUPOJIE.

IIna3ma — YETBCPTOC COCTOAHUC BCIICCTBA.
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IInanetsr COTHEYHOM CHCTEMBI.

[IpuMeHeHne KUAKUX KPUCTAILIOB B IPOMBILIJIEHHOCTH.
[Ipupona dpeppomarseTusma.

PeakTBHBIE IBUTaTENIN U OCHOBBI pa0OTHI TEIIOBOM MalIUHBI.
Pentrenosckue siyuu. Mcropus otkpsitus. Ilpumenenue.
Pons K. 3. LIn0JIKOBCKOro B pa3BUTUN KOCMOHABTUKH.
CoBpeMeHHas CIIyTHUKOBAs CBS3b.

VYbTpa3Byk (OdydYeHHUE, CBOMCTBA, TPUMEHEHUE).
VYIpaBisieMblii TEPMOSAECPHBIA CUHTES.

VYckoputenu 3apsiKEHHBIX YaCTHIL.

dusnyeckrue CBOUCTBA aTMOC(HEPHI.

DOTOZIEMEHTHI.

DKoJoruyeckue npoOaeMbl ¥ BO3SMOKHOCTH MyTH UX PELICHUS.
DNEeKTpOHHAsI IPOBOJIUMOCTh METAIOB. CBEPXITPOBOAUMOCTD.
Omunuit Xpuctruanosud JleHn — pycckuit Gusmk.
Kunkue KprucTamibl

BinsHue TenioBeIX MAlMH HA )KU3Hb YEJIOBEKa
DNEKTPOMAarHUTHOE U3JIyYEHUE €ro BIUSHHUE .

Bopna BemiecTBo MpUBBIYHOE U HEOOBIYHOE

YapTpa3ByK B IPUPOJE U TEXHUKE.
DOHeprocOeperaroiye JaMIbl «3a» UIN «IIPOTUB)
CBeToauoipl M X MIPUMEHEHUE

Haymnuku, ux BIMsHUE HA OPraHU3M YE€JI0BEKA
OHepreTuka: BUepa, CEro/IHs, 3aBTpa.

ATMocdepHOe aBlIeHNE B KU3HU YeIOBEKa

Cotosslie Tenedonsl. Bpen wimm monn3a

ConHeuHble 6aTapey UX MPUMEHEHHE

[louemy aiicOepru He TOHYT

Benuyaiimmre oTKpeITHS GU3UKU

®dusuka B paboTe TpakTopa

Y nuBuTENBHAS KUIKOCTD

dwusnka B mpodeccrur CBapIINKa
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