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1. O0mas xapakTtepucTuka padodeil mporpaMmMbl 001e00pa3oBaTeJbLHOIO NMpeaMeTa
«Pusznka»
1.1.MecTto 001eo0pa3oBaTejibHOIO NpeIMeTa B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMmbl
CIIO:
O6meoOpazoBarenbubiii  npeamer OVII 09 «®Dusuka» sBiasercs o00A3aTENBHOM YacThIO
00111e00pa30BaTEILHOTO IHKJIA 00pa3oBaTeabHOM mporpaMMbl B cooTBeTcTBUH ¢ PI'OC CIIO 1o
npodeccuu 23.01.17 Mactep 1Mo peMOHTY ¥ 00CITy>KHBAaHHIO aBTOMOOMIIEH

1.2. lleau 1 nJIaHUpPyeMble Pe3yJibTAThl 0CBOCHUS NpeaMeTa:
1.2.1. Henau npeamera:

Copep:xanue mnporpaMMmbl o0ImIeoOpazoBaTenbHOro mnpeaMera @u3nMka HANMpaBlIEHO HA
JOCTIKEHUE CIETYIOIUX Herneit:

. ¢dbopMHupoBaHHE WHTEpECa M CTPEMIICHHs O0YYaromUXCcs K HAyYHOMY H3yUYCHHIO
IPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

. pa3BUTHE TMPEICTaBICHUA O HAYYHOM METOJEe IO3HaHWs W (HOpPMUpPOBAHHE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

. dbopMupoBaHHEe HAYYHOTO MHUPOBO33PEHHUS Kak pe3yjbTaTa H3YYEHHS OCHOB
CTPOCHUS MaTepuu U PyHAaMEHTAIBHBIX 3aKOHOB (DU3HKH;

. dopmMupoBaHUE yMEHUN OOBSICHATH SIBICHHS C HCIIOJNB30BaHUEM (PU3UIECKUX
3HaHUI 1 HAYYHBIX JOKA3aTEIbCTB;

. dbopMupoBaHUe TpEACTaBIEHUH O ponu (GU3MKKM [ pa3BUTUSA JIPYTHX

€CTECTBEHHbIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTikenne 3TuX 1eneil o0ecrnieynBaeTcsi peleHHeM CIeIyIoIIUX 3agad B Ipolecce
n3y4yeHus Kypca GU3UKUA Ha YPOBHE CPEAHETO 001Iero 00pa3oBaHus:

. pUOOpeTeHNe CUCTEMBbl 3HAHUNH 00 o0muX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPUAX, BKIIOUAs] MEXaHUKY, MOJIEKYJISIPHYIO (DU3UKY, SJIEKTPOJUHAMUKY, KBAHTOBYIO
(GU3KKY U 3JIEMEHTBI aCTPOPU3UKH;

. (dbopMupOBaHHE YMEHUN NPUMEHSATh TEOPETUYECKHE 3HAHUS JUIsl OOBSICHEHUs
¢bu3nyeckux SIBICHUH B MPHUPOJE M JUIS NMPUHATUS NPAKTUUYECKUX PEIIEHHH B MOBCETHEBHOM
KHU3HH,

o OCBOEHHUE CIOCOOOB pElIeHMs] pa3IMyYHbIX 33Jad C SBHO 3aJaHHOW (U3NYECKOU
MOJIeIbIO, 3a/ay, MOoJpa3yMEBAaIOIIUX CaMOCTOATEIbHOE CO3/laHue (PU3NUYEeCKOW MOJelnu,
COOTBETCTBYIOIIEH YCIOBUAM 3a7auu;

o MOHUMaHNUEe (PU3NYECKUX OCHOB U MPUHIIUIIOB JEHCTBUS TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHX MPOIIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPEy;
o OBJIQJICHHE METOJIaMH CAMOCTOSITEILHOTO TJIAHUPOBAaHUST W TMPOBEIACHUS

GuU3MYECKUX DKCIEPUMEHTOB, aHallu3a M HHTEpPHpeTalnuud WHQPOPMAIUHU, OINpeaeTIeHUs
JIOCTOBEPHOCTH MOJTYYEHHOT'O Pe3yJIbTaTa;

o CO3JaHME YCJIOBUHM JJsi pa3BUTHUS YMEHUN MPOEKTHO-UCCIIEN0BATENbCKOM,
TBOPYECKOH 1€ TETLHOCTH.

1.2.2. Tlnanupyembie pe3y/ibTaTbl O0CBOeHHsI 0011e00pa30BaTEJILHOI0 NMpeaMeTa B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

O6mue xomnerenuuu (nanee — OK) u npodeccronanbupie komnereHun (nanee — [1K)
®I'OC CIIO B COOTHECEHMHM C JIMYHOCTHBIMH, METANpPEIMETHBIMU H MPEIMETHBIMU
pesyipTaTamMu oOydeHus 6azoBoro ypoBHs (manee — I1P6) ®I'OC COO mnpencraBieHbl B
TabnuIe:

(



Kox v nanmenoBanue
(popmupyemMbIX
KOMIIeTeHI M i

[InanupyeMble pe3yJbTaThl 0CBOECHHS IPOrPAMMBI N0 IMCHHUIJIMHE
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OK 01. Beibupatp
CIIOCOOBI peLIeHUs
3amaq
npodeccHoHaIbHON
JeSATeIbHOCTH
PUMEHUTEIHHO

K Pa3InYHBIM
KOHTEKCTaM

JIM9HOCTHBIE  pPe3yIIbTAThI
TPYI0BOT'O BOCITUTAHHMS:

- TOTOBHOCTh K TpPYIy, OCO3HAHHE IICHHOCTH MAacTepCTBa,
Tpynonooue;

- TOTOBHOCTh K AKTHBHOH JESITEIBHOCTH TEXHOJIOTHUECCKOM
51 COLMaILHOM HaIlPaBJICHHOCTH, CIIOCOOHOCTD
WHUIIUUPOBATH, IIAHUPOBATh U CAMOCTOSTEIHHO BBIITOHSTH
TaKyIo JCSITCIBHOCTD;

- UWHTEpeC K pa3nmuyabiM chepam TpodheCCUOHATLHOM
eITEIIbHOCTH,

- TOTOBHOCTh W  CIOOCOOHOCTh K  OOpa30OBaHHIO
¥ caM0oOOpa30BaHMIO Ha MPOTSHKEHUU BCEH JKU3HHU;

- YMCHHE IPOTHO3HPOBATH HEOJIArONPHUSTHBIC SKOJIOTHICCKIEC
MOCTEACTBHS MPEANPUHIUMAEMbIX ACHCTBHM, TIPEeIOTBpaIlaTh
HX;

MetanpeaMeTHbIe pe3yiabTaThl TOJKHBI OTPaXaTh:
OBnajicHUe YHUBEPCATLHBIMH YYCOHBIMH TIO3HABATCILHBIMH
JEUCTBUSIMHU:

a) 6a30BBIC TOTUYECKHUE ICUCTBUS:

CaMOCTOSITENNbHO  (OpPMYIHpOBaTh U AKTyallM3UpPOBATh
npo0JemMy, paccMaTpuBaTh €€ BCECTOPOHHE; YCTaHABIWBATH
CYIIECTBEHHBI TPU3HAK WM OCHOBAaHUS [JISI CpPaBHEHWS,
knaccupukanmu W 00OOIIEHUS;  ONpEeAeNATh  IEIu
NEeSTENIbHOCTH, 3a/laBaTh IMapaMeTpbl W KPUTEPUH UX
JIOCTHIKEHHUS; BBISBIISATH 3aKOHOMEPHOCTH W MPOTHBOPEYUS B
paccMaTpUBaeMBIX — SBIICHUSX; BHOCUTh KOPPEKTHBBHI B
JIESITEIIbHOCTD, OIICHHUBATh COOTBETCTBHE PE3yJILTATOB IIEJISM,
OIICHUBATh PHUCKHU TOCIEICTBUN NEATEIHHOCTH; Pa3BUBATh
KpEaTHBHOE MBINIJICHUE TP PEIICHUN KU3HESHHBIX MPOOJIEM;

AOJDKHBI  OTpaXXaTb B  4YaCTH

IIP6 1. CdopmupoBaHHOCTH NPEACTABICHUNH O pPOJIH
U MecTe (PU3UKU U aCTPOHOMHUU B COBPEMEHHON Hay4HOI
KapTUHE MHpa, O CUCTEeMOOOpasyromieil ponu GuU3MKu B
pa3BUTUHU €CTECTBEHHBIX HayK, TEXHUKH
U COBPEMEHHBIX TEXHOJIOTMHA, O BKJIAJE POCCHUMCKUX
U 3apyOCKHBIX Yy4YeHBIX-(DU3MKOB B pa3BUTHE HAYKHU;
NOHUMaHUE (PU3NYECKOM CYIIHOCTH  HaOJI0/1aeMbIX
SIBJICHUHA  MHUKpOMHpa, MaKpOMHpa U  MEraMmpa;
NOHUMAHUE POJU  ACTPOHOMHUU B  MPAKTUYECKOM
JEATEIbHOCTH  4YeJIOBeKa W JaJbHEHIIEM Hay4HO-
TEXHUYECKOM pa3BUTHH, ponu (1071633097
B (opMuUpOBaHMU Kpyrozopa U (PyHKIMOHAIBHOMN
IPAaMOTHOCTH YEJIOBEKA /Ui PEIICHUS MPAKTUYECKUX
3a/1a4;

[MP6 2. CdopMupOBaHHOCTH YMEHUW paclo3HaBaTh

¢usnueckue  sBIEHUS  (Mpolecchl) U OOBSACHATH
WX Ha OCHOBE W3yYCHHBIX 3aKOHOB: pPaBHOMEPHOE
U PaBHOYCKOPEHHOE  TMPSMOJMHEWHOE  JBIKEHUE,

CBOOOJIHOE TMaJIeHHWEe TeJ, JBIKEHHE IO OKPY>KHOCTH,
WHEpLUs,  B3aUMOJEHCTBHE  Tel,  KoieOaTelbHOe
NBIDKEHUE, PE30HAHC, BOJHOBOE JBIKEHHE; TUDPy3us,
OpOYHOBCKOE JIBIDKEHUE, CTPOSHUE JKUIKOCTeH U
TBEPJBIX TEJ, U3MEHEHHE 00beMa Tel NPH HarpeBaHUHU
(oxJaxaeHuu), TEIJIOBOE paBHOBECHE, HCHapeHue,
KOHJICHCAIIMsI, TUTABJICHWE, KPUCTAJUTM3aIlvs, KHUIICHUE,
BJIQXXHOCTh BO3/YyXa, CBS3b CpEAHEH KUHETUYECKOH
SHEPTUU TEIJIOBOTO JBMKEHHUS MOJIEKYJ € aOCONMIOTHOU
TEMIIEpaTypoOl, TMOBBIIIEHUE [ABJIEHUS Ta3a IpU €ro
HarpeBaHWW B  3aKPBITOM COCYJZle, CBSI3b  MEXIY




0) 6a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUSA:

- BIIQJCTh HAaBBIKAMU  y4eOHO-UCCIICJIOBATEILCKON |
MIPOCKTHOM JIeATEIbHOCTH, HAaBBIKAMHU pa3perieHus: mpooiem;
- BBISBIIATE NPUYUHHO-CIICICTBCHHBIE CBSI3H u
aKTyaJM3UpOBaTh 3a7avy, BBIJIBUTATh THIIOTE3Yy €€ PEIICHHS,
HAaXOAWTh  apPryMEHThl s  JIOKa3aTelbCTBAa  CBOMX
YTBEPKJICHHH, 3aJ1aBaTh napameTpbl
U KPUTEPUU PEIICHHSI,

- aQHAJIM3UPOBATh TMOJYyYEHHBIE B XOJE pELICHUS 3aJaud
pe3yNbTaThl, KPUTHYECKH OIICHUBATh WX JIOCTOBEPHOCTH,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX;

- yMeTh TIEPEHOCHUTh 3HAHWS B I[IO3HABATCIBHYIO W
MPAKTHYECKYIO YaCTU KU3IHEACSITEIbHOCTH;

- yMETh HMHTETPUPOBATh 3HAHUS W3 PA3HBIX IMPEAMETHBIX
obnacreii;

- BBIIBUTaTh HOBBIE HIEH,
MOJIXO/IbI U PEIICHUS;

- MPOSBIIATh  CIOCOOHOCTh WX  HUCIHONB30BAaHUS B
MO3HABATEJIbHON U COIIMATIbHON MPAKTUKE;

-TIPOSIBIATH CITIOCOOHOCTH M TOTOBHOCTBH K CAMOCTOSITEIbHOMY

npeajaratb  OPUTHMHAJILHBIC

MOMCKY  METOJOB  pEIIeHUs  MpakTHYEeCKUX  3ajad,
IIPUMEHEHHUIO Pa3JINYHbIX METOOB II03HAHNUS;
-cTaBUTb ¥ (OPMYyJIHUPOBATH  COOCTBEHHbBIE  3aJaud

B 00pa30BaTeNbHON AEATEIIbHOCTH M KU3HEHHBIX CUTYalHsX;
-BBISIBIISITH MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U u
aKTyaJIn3UpOBaTh 3aJady, BBIABUIATH THUIIOTE3Yy €€ PELICHUS,
HaXOAWTh  apryMeHTbl i1  JIOKa3aTeIbCTBA  CBOMUX
YTBEpKJICHHI, 3a71aBaTh MapaMeTpbl U KPUTEPUU pEIICHUS;

AQHAIM3UPOBATh TMOJYYEHHbIE B XOJE€ pEIICHUs 3aJauu
pe3yJIbTaThl, KPUTUYECKH OLICHMBATh MX JOCTOBEPHOCTD,
MPOrHO3MPOBaTh H3MEHEHHWE B HOBBIX YCIOBUSX; JaBaTh
OLIGHKY HOBBIM CHUTYallMsIM, OI€HMBATh INPHOOPETEHHBIN
OMBIT; Pa3pabaThIBaTh IUIAH PELIEHHUs MHPOOIEMBbI C y4EeTOM
aHaIM3a UMEIOUIMXCS MATepUAIbHBIX M HEMaTepUaIbHBIX

napaMeTpamMu  COCTOSIHMSL Ta3a B H30Mpolieccax;
3JIEKTPU3ALIMS TEl, B3aMMO/ICHCTBHUE 3apsi/ioB,
HarpeBaHve IMPOBOJHMKA C TOKOM, B3aUMOJICHCTBHUE
MarHuTOB, OJJICKTPOMATrHUTHAs MHAYKIHS, JACHCTBUE
MAarHUTHOTO TOJISl Ha MPOBOJHUK C TOKOM M JBHKYLIANUCS
3apsn, OJCKTPOMArHUTHbIE KOJeOaHWs W BOJIHBI,
MPSIMOJIMHEMTHOE PacHpOCTPaHEHUE CBETA, OTPAKECHHUE,
IIpEIOMIIEHUE, uHTEepEpeHIHs, nudpakuus
u NoJIsipu3aIus CBETa, JUCTIEpCHS CBETa;
(doToanekTpuyeckuii  3PQeKT, CBETOBOE JaBJICHUE,
BO3HMKHOBEHHE JIMHEMYATOro CHEKTpa aroMa BOJAOpOJa,
€CTECTBEHHAsI U UCKYCCTBEHHAsl PaJOAKTUBHOCTE;

[IP6 3. BmameHue OCHOBOIOJATAIOIIMMHU (PU3HUCSCKHUMHU
MOHSATUSMU W BEIIMYMHAMHU,  XaAPAKTEPU3YIOIIMMHU
(bu3mdeckrue mporecchl (CBA3aHHBIMM C MEXaHUUYECKHM

JABHKCHHUEM, B3aI/IMOZ[€I>'ICTBI/IeM TCJI, MCXaHHWYCCKHMU
KOJIcOAaHMSIMU U BOJIHAMMU, ATOMHO-MOJICKYJIAPHBIM
CTPOCHUCM BCIICCTBA, TCIIJIOBBIMUA nmponueccamMu;,

BJIEKTPUYECKUM W MArHUTHBIM TOJSIMH, JIEKTPUYECKUM
TOKOM, 3JIEKTPOMArHUTHBIMH KOJIEOAaHUSMU U BOJIHAMU;
ONTUYCCKUMH SBJICHUSMU, KBAHTOBBIMU SIBIICHUSIMH,
CTPOEHUEM atToma 5 aTOMHOT'O sapa,
PaIMOaKTUBHOCTHIO); BIAJCHUE OCHOBOTMOJATAIOITUMU
aCTPOHOMUYECKUMHU MMOHATHUSIMH, MMO3BOJISIOIIUMU
XapaKTepHU30BaTh MPOIIECCHI, MPOUCXOAIINE HA 3BE3/1AX,
B 3BE3JHBIX CHCTEMax,
B MEXTAJIAKTUYECKON cpejie; MBIKEHHE HEOECHBIX Tell,
ABOJIIOLMIO 3Be311 U BeelneHHoii;

[IP6 4. Bnagenwe 3aKOHOMEPHOCTAMH, 3aKOHAMU
U TeopusiMH (3akOoH BceMupHoro tsrotenus, [, II u III
3akOoHbl HBIOTOHA, 3aKOH COXpAaHEHUS MEXaHUYECKOU
SHEpPrUMH, 3aKOH COXPAaHEHUs HWMILYJIbCa, IPUHIUI
Cynepro3uIuu CHII, MIPUHIIAI PaBHONPABHOCTH
WHEPLMAIBHBIX  CHCTEM  OTCYETA;  MOJIEKYJISIPHO-




peCypcoB;

OCYLIECTBJIATh LI€JICHANPABICHHBIN IOMCK MEPEHOCA CPEACTB
U cIoco00B AMCTBUS B TPOPECCUOHAIBHYIO CPELy;

yMETh MEPEHOCUTH 3HaHUS B MO3HABATEIIbHYIO
U IIPAKTUYECKYI0 001aCTU KU3HEACSITEIbHOCTH;

yMETh HWHTErPUPOBATH 3HAHUS M3 Pa3HbIX MPEAMETHBIX

06J'IaCTCI71; BbIABHUI'ATh HOBBIC naecu, npeajaraTtb
OpPUTrMHAJIbHBIC TOAXOAbI U PCIICHUS
CTaBUTb HpO6JICMBI u 3aJa4u, JO0ITyCKaromunue

AJIBTCPHATUBHBIC PCIICHUA

KUHETUYECKYI0 TEOpPHUI0 CTPOCHHS BEIIECTBA, TI'a30BbIE
3aKOHBI, TIEPBBIM  3aKOH TEPMOJAMHAMHUKH;  3aKOH
COXpaHEHHUs DJIEKTPUYECKOro 3apsnaa, 3akoH KyroHa,
3akoH OMa i y4yacTka 1emnu, 3akoH Oma Jjisi TOJIHOM
3JIEKTpUYECKOM 1enu, 3akoH Jxoyna - JleHua, 3akoH
3JEKTPOMArHUTHOM  MHIYKIMH, 3aKOH  COXPAHCHHS
SHEPruM, 3aKOH MPSMOJIIMHEHHOTO PpPacHpOCTpaHEHUs
CBETA, 3aKOH OTpPaXCHUs CBETA, 3aKOH MPETOMIICHHS
CBETa; 3aKOH COXPAHEHHUs HHEPTUM, 3aKOH COXpaHEHUs
UMITYJIbCa, 3aKOH COXPAHECHHS AJIEKTPUYECKOTO 3apsina,
3aKOH COXpPaHEHHUS MAacCOBOTO YHCIa, MOCTynatel bopa,
3aK0H PaZMOaKTUBHOIO pacnana); YBEpPEHHOE
UCIIOJIb30BaHUE 3aKOHOB
¥ 3aKOHOMEPHOCTEH Npu aHanu3e (U3NUECKUX SBICHHUI
U TIPOIIECCOB;

I[IP6 6. BrnageHne OCHOBHBIMH METOJAMU HAyYHOTO
MO3HAHMS, UCHOIB3yEMbIMU B (U3MKE: TMPOBOIUTH
npsiMble M KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIUYUH,
BBIOMpAs ONTUMAJIBHBINA CIIOCO0 M3MEPEHUs U UCIIONIb3YS
M3BECTHBIE METOJIbl OIIEHKH MOTPEIIHOCTENd H3MEpPEeHUH,
MPOBOJIUTH HCCJIEIOBAHUE 3aBUCUMOCTEHN (PU3nUecKux
BEJIMYMH

C UCIOJIb30BAaHWEM TMPSMBIX HM3MEpPEHUN, OOBACHITH
MONyYEeHHBIE  PE3yNbTaThl, HCIONB3ys  (UINYECKUE
TEOpHH, 3aKOHBI W TIOHATHUS, W JEJIaTb BBIBOJIBI;
coOnrogath  mpaBuia  Oe30mMacHOro  TpyAa  MpH
MPOBEICHU U HUCCIIEIOBAaHUN
B paMKax y4eOHOro DJKCIepuMeHTa ©  y4eOHO-
HCCIIEIOBATEeNbCKON JESTEIbHOCTH C HCIIOJIb30BAaHHUEM
HU(POBBIX U3MEPUTENBHBIX YCTPOUCTB U TaOOPATOPHOTO
obopynoBanus; CHOPMHPOBAHHOCTh  MPEIACTABICHUI
0 MeToAax TOJYYeHHs] HAay4YHBIX AaCTPOHOMHYECKUX
3HAHUH;

[1P6 7. ChopMHUPOBaHHOCTh YMEHHsI pEIIaTh pacyeTHBIC




3aJaud € SBHO 3a/JlaHHOW  (U3MUECKOW MOJeNblo,
UCTONB3Yys (PU3NUECKUE 3aKOHBI ¥ MIPUHIUIIBI; HA OCHOBE
aHalnu3a yCIOBMs 3aJayd  BbIOMpaTh  (PU3HYECKYIO
MOJIeNb, BBIACIATh (PU3NUECKUE BEITUYMHBI U (POPMYIIBI,
HEOOXOUMBbIE Ui €€ PEUIeHUs, IPOBOJUTh PacyeThl U
OLICHUBATh  PEAIBHOCTh  IOJYYEHHOIO  3HA4YCHMS
(¢u3n4ecKoil BENIMYMHBI, pelllaTh KAaueCTBEHHbIE 3a/1a4H,
BBICTpauBasi JIOTUYECKH HENPOTUBOPEUUBYIO LENOUYKY
paccyXII€HHH ¢ OINOpPOM Ha HW3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3HUUECKHUE SIBICHHS

OK 02. Mcnonb3oBaTh
COBPEMEHHBIC CPEIICTBA
MOKCKA, aHaIHN3a

Y MHTEPIIPETALAN
nHpopmauu

1 HH(pOPMaITMOHHBIC
TEXHOJIOTUHU

JUTSL BBITIOJTHEHUS 337124
npodeccuoHanbHOM
JeSATEIIHOCTH

JIMYHOCTHBIE pe3yNbTaThl JOJDKHBI
LIEHHOCTU HAYy4YHOTO [MO3HAHUS:

- c(hOpPMHPOBAHHOCTE MMPOBO33PEHMSI, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKU M OOILECTBEHHOU
HPaKTUKH, OCHOBAHHOTO Ha Jasore KYJIBTYP,
CIIOCOOCTBYIOLLETO OCO3HAaHHIO  CBOEro  Mecra B
MOJIUKYJIBTYPHOM MHPE;

- COBEPIICHCTBOBAHME SI3bIKOBOM M YUTATENBCKON KYJIBTYpPHI
KaK CpEACTBAa B3aMMOJCHCTBUS MEXKIY JIIOAbMHM U TO3HAHMS
MUDA;

MeranpegMeTHble  pe3ynbTaTbl  JOJDKHBI  OTpaXkaTh:
OBnazneHre yHUBEPCAJIbHBIMU YYEOHBIMH O3HABaTEJIbHBIMU
JEUCTBUSIMU:

B) paboTa ¢ uHpopmauei:

- BIIQJAETh HAaBBIKAMU TMONy4YeHHs HHGPOpMALUU U3
MCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEILHO OCYILECTBIISThH
NOWCK, AaHalu3, CUCTEMATU3alMI0 W  HUHTEPIPETALHUIO
MH(pOpMaIlUU PAa3INYHBIX BUJIOB U (OPM MPEACTABICHUS;

- co3JaBaTh TEKCTHl B PA3IMYHBIX (opMaTax C ydeToM
Ha3HayeHUs MHOpMalMK U 1LIEJEBOM ayIuTOpUH, BHIOUpAs
ONTUMAJIbHYIO (POPMY MPEACTABICHHS U BU3YaTTU3alNH;

- OLEHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTH HH(pOpMAaIUH,
€€ COOTBETCTBHE ITPAaBOBBIM U MOPAJIIbHO-3TUUECKUM HOpMaM;
- UCIIOJIb30BaTh cpeacTBa MH(POPMALMOHHBIX

oTpaXaTb B YaCTH

I[IP6 5. YMeHue yuuThIBaTh TPaHULBI TPUMEHEHUS
M3YUYEHHBIX (PU3NYECKUX MOJEJNICH: MaTepuaabHas TOYKa,
VMHEpLUalbHask CUCTEMA OTCUETa, UICAIbHBIN ra3; MOJEIu
CTPOEHUA Ta30B, KUIAKOCTEH M TBEPIbIX TEJI, TOYECUHBIN
JJEKTPUYECKUNA  3apsij, sAepHas  MOJAEIb  aroMa,
HYKJIIOHHAas MOJEJIb aTOMHOIO siApa IpU PELICHUU
(bu3nuecKux 3a/1ay;

I[TP6 9. CdhopmupoBaHHOCTE COOCTBEHHOW MO3UIIMH 10
OTHONICHHUIO K (pu3mueckoi MHQPOpMAIUH, MOIydaeMOi
W3  pa3HbIX HMCTOYHUKOB, YMEHUW  MCIIOJIb30BaTh
(G POBBIE TEXHOJIOTUU AJIS MOUCKA, CTPYKTYPUPOBAHUS,
WHTEPIpETAIlM U TIPEACTABJICHUS y4eOHONW W Hay4HO-
MIOIYJISIPHOM uHbOpMaIuy; pa3BUTHE yMEHUM
KPUTUYECKOTO aHaJIn3a MojydyaeMoi nHdopmauu




U KOMMYHHMKAIIMOHHBIX  TEXHOJOTHMM B  pEUICHUH
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OpraHU3aI[MOHHBIX
3aja4 ¢ CcoOOJIOZeHHEM TpeOOBaHMM SPrOHOMHKH, TEXHUKH
0€301aCHOCTH, TUTHEHBI, PecypcocOepekeHus, MPaBOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMAIIMOHHON O€30MacCHOCTH;

- BJIQJICTh HABBIKAMH PACIIO3HABAHUS M 3aIIUTH HHPOPMALUH,
nHGOPMallMOHHON 6€30MMaCHOCTH JIUYHOCTH

OK 03.
[InanupoBath

U pealn30BbIBATH
COOCTBEHHOE
npodeccuoHaIbHOe
Y JIMYHOCTHOE
pas3BuUTHE,
MpeNPUHIMATEIHCK
VIO IeATEIIbHOCTh

B
npo¢ecCuOHAITBHON
cdepe,
MCTIOJIh30BaTh
3HAHUS 0 PaBOBOU
1 (MHAHCOBOM
IrPaMOTHOCTH

B Pa3IMYHBIX
KU3HEHHBIX
CUTYaITUSIX

JIMuyHOCTHBIE pe3yNbTaThl JOJDKHBI OTpakaTb B YacTH
JYXOBHO-HPABCTBEHHOI'O BOCITUTAHMSL:

- CIIOCOOHOCTH  OIIEHMBAaTh CUTYyallUI0 U
OCO3HAHHbIE PELICHUs, OPUEHTHUPYACh Ha
HPaBCTBEHHBIE HOPMBI U IICHHOCTH;

- OCO3HAaHUE JIMYHOTO BKJIAJ B IOCTPOCHHE YCTOWYMBOIO
Oy my1ero;

MeranpeameTnble  pe3ysibTaThl  JODKHBI  OTpaKaTb:
OgnajieHre YHUBEPCATBHBIMH PETYJISTUBHBIMH JICHCTBUSMU:
a) CaMOOpraHu3aLuUs:

- CaMOCTOSITEIbHO  OCYIIECTBISATh  I103HABATEIbHYIO
NeSITebHOCTD, BBISIBIISATh po0IeMsl, CTaBUTH
U QopMyIupOBaTh COOCTBEHHbBIE 3a/1lauyll B 00pa30BaTEbHOM
NeSITeIbHOCTH U )KU3HEHHBIX CUTYAIUsX;

- CaMOCTOSITENIbHO COCTABIIATh IJIAH PEHICHUS TMPOOJIEMBI
C  Y4YyeToM  MMEIOLIUXCA  PecypcoB,  COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;

- 1aBaTh OLIEHKY HOBBIM CUTYallUsIM;

-pacmupsATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX
IIPEANIOYTEHUN;

- Jle7aTh OCO3HaHHBIM BBIOOp, apryMEHTHPOBATh €ro, Oparb
OTBETCTBEHHOCTD 32 PELICHHUE;

-CoCcOOCTBOBaTh (DOPMHUPOBAHHUIO U TPOSBICHUIO ITHPOKOU
SPYIUIMH B Pa3HBIX 00JacTAX 3HAHUN, TOCTOSHHO MOBBIIIATH
CBOI1 00pa3zoBaTeIbHBIN U KYJIbTYpPHBIH YPOBEHB;

0) CaMOKOHTPOJIb:

UCIOJIb30BaTh NPUEMBbl pe(IIeKCUU Ui OLICHKH CUTYalluH,

MNpUHHUMATh
MOpPaJIbHO-

IMIP6 9. CdhopMHUPOBAaHHOCTH COOCTBEHHOH IMO3HUIIUU TIO
OTHOIICHUIO K (U3MUYecKOil HH(OpMAIMHU, MOTy4aeMOil
u3 Pa3HbIX HCTOYHHUKOB, YMeHI/Iﬁ HUCITOJb30BATh
11 POBbIC TEXHOJIOTHH IS TIOMCKA, CTPYKTYPHPOBAHHS,
UHTEPIIPETALIMA U MPEACTaBICHUs] Y4eOHON M Hay4dHO-
HOMYJISIPHO# uHpopmanuu; pa3BUTHE  YMEHHii
KPUTUYECKOTO aHAJIM3a MOJTydyaeMoil nH(opMaIiu




BBIOOpA BEPHOTO PEIICHHUS;

- YMETh OIICHUBAaTh PUCKH U CBOEBPEMEHHO IPUHUMATH
PEIICHUS 110 UX CHUKEHUIO,

B) SMOLIMOHAIBHBIN MHTEIIIICKT

- CTpPEMJICHHE K JOCTH)KCHHMIO IIEJIM W YCIEeXy, ONTHMHU3M,
WHULIUATUBHOCTb, YMEHHUE JCHCTBOBATh, MCXOJ U3 CBOMX
BO3MOKHOCTEI;

- CIIOCOOHOCTh ITOHMMATh 3MOIIMOHAJIBLHOE COCTOSHHE
JIPYTHX, YYUTBHIBATh €r0 MPHU OCYIIECTBICHUH KOMMYHUKAIIUH,
CIOCOOHOCTH K COUYBCTBUIO U CONEPEKUBAHUIO;

- COCOOHOCTH BBICTPAaWBaTh OTHOUICHHS C APYTUMU JIHOJbMU,
3a00THTHCS, TPOSIBIISATH MHTEPEC M pa3pemiaTh KOHPIUKTHI

OK 04. Db dexTuBHO
B3alMO/ICHICTBOBATh
u paboraTth

B KOJUICKTHBE

U KOMaH/ie

JInyHOCTHBIE pE3yabTaThl JOJDKHBI OTpaXkaTb B  YacTH
LIEHHOCTU HAYyYHOTO [MO3HAHUS:

- OBJAJEBaHME HaBbIKAMU Yy4eOHO-HCCIIE0BATEIILCKOM,
MPOEKTHOM U COLIMATIbHOM AEATEIIBHOCTH;

MeranpeaMeTHble  pe3ynbTaTbl  JOJDKHBI  OTpPaXkaTh:
OBnanenue YHUBEPCATbHBIMU KOMMYHHUKaTUBHBIMU
JEHUCTBUAMMU:

0) coBMeCTHas I€SITEIbHOCTD:

- TIOHMMaTb W HCIOJB30BaTh IPEMMYLIECTBA KOMAaHJIHOU
Y MHIMBUIyaJIbHOMN paboThI;

- BbIOMpaTh TEMaTHKy M METOJIbl COBMECTHBIX IEHCTBUH ¢
y4eTOM OOLIMX MHTEPECOB M BO3MOXKHOCTEH Ka)KIOro 4jeHa
KOJJIEKTHBA;

- PUHUMATh
OpraHU30BBIBATH
U KOOPJMHHUPOBATH JAEUCTBUSA 110 €€ JOCTHXKEHUIO: COCTABIISTh
IUIaH JIEWCTBUM, pacHpefesiTb pOJIM C YYETOM MHEHMU
Y4aCTHUKOB, OOCYKJaTh pe3yJIbTaThl COBMECTHON pabOThI;
-OLIEHUBATh KAueCTBO CBOETO BKJIAJa U KaXKJOTO Y4aCTHUKA
KOMaHAbl B 0Owmuil pe3yiabTarT 1Mo  pa3padOTaHHBIM
KPUTEPHUSIM;

-Ipe/ularaTb HOBBIE IPOCKTHI, OLCHMBATh WJEU C IO3UIMH

e COBMECTHOM JIeSITeTbHOCTH,

IIP6 10. OsnageHue ymeHussMM paloTaTh B TpyIIe

C  BBIIOJHCHUCM  pPa3JIUYHBIX COLOHWAJIBbHBIX pOJIGI\/JI,
IJIaHUPOBATb pa6 oTy T'pyHIIbL, paiuoOHaJIbHO
pacnupeaciiiaTb JACATCIBHOCTD B HECTaHAAPTHBIX

CUTyalusX, aJCKBAaTHO OLEHUBATH BKJIAJ KaXIOro H3
YYaCTHUKOB TPYIIIBI
B pElIEHUE pacCMaTpUBAEMOM MTPOOIEMBbI
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HOBHM3HbI, OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYMMOCTH;
KOOPJIMHHUPOBATh ¥  BBIMOJNHATE PabOTy B  yCIOBHSX
peanbHOro, BUPTYaJILHOTO u KOMOHWHHUPOBAaHHOTO
B3aUMOJCHCTBUS;

-OCYILIECTBJISITh  MO3UTUBHOE CTPATErMYECKOE IOBEACHHUE
B Pa3MYHBIX CUTYyalMsX, MPOSABISITH TBOPYECTBO U

BOOOpakeHUe, ObITh HHUITUATHBHBIM.

OBnajieHre YHUBEPCATBHBIMU PETYISITUBHBIME JICHCTBUSMHU:
T) IPUHATHE ce0s U IPYTUX JIOACH:

- TPUHAMATh MOTHBBI M apPTYMEHTBI JIPYTHX IIIOJICH TIpH
aHaJIU3e Pe3yJIbTaTOB JICATEIILHOCTH;

- MPU3HABAThH CBOE MPABO ¥ MMPABO JIPYTHUX JIOACH HA ONMIUOKY;
- pa3BHBATh CIIOCOOHOCTh IOHUMATh MHP C MO3UIHH JAPYTOrO
YeJoBeKa

OK 05 OcyuecTBiATh
YCTHYIO

U IMCbMEHHYIO
KOMMYHUKAITUIO

Ha rocy/1apcTBEHHOM
sa3bike Poccuiickoit
Oenepanuu

C y4eToM
ocoOeHHOCTeH
COLIMAJILHOTO

U KyJBTYPHOTO
KOHTEKCTa

JIM4HOCTHBIE pPe3yJbTaThl JIOJKHBI
ACTETUYECKOTO BOCITUTAHUS:

- DCTETUYECKOE OTHOIIIEHUE K MUPY, BKJIIOYAs CTETHUKY ObITa,
HAy4YHOTO M TEXHMYECKOr0 TBOPYECTBA, CIIOpPTa, TpyAa
¥ OOIIECTBEHHBIX OTHOIICHHIA;

B 00JIaCTH MAaTPUOTHUECKOTO BOCTTUTAHUS TIPOSIBIISITh:
-IIEHHOCTHOE OTHOILIIEHHE K TOCYJIapCTBEHHBIM CHUMBOJaM,
HUCTOPUYECKOMY U TPUPOJHOMY HACIEIUIO, TaMSTHUKaM,
TpaauusaM HapoaoB Poccun, noctuxkenusm Poccuun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX U TPY/IC;

oTpaxaTb B YaCTH

MeranpeameTHbie pE3yIbTaThI JTIOJDKHBI OTpaXKaTh:
OsmageHue YHUBEpCATbHBIMHU KOMMYHUKATHBHBIMU
JEUCTBUSIMU:
a) o0reHue:

- OCYIIECTBIIATh KOMMYHHKAIIMH BO BCeX c(epax KU3HU;

- pacrio3HaBaTh HEBEepOAJbHbIE CPEACTBA OOIIEHUS, TOHUMATh
3HAQYCHUE COLMAIIBHBIX 3HAKOB, PAClO3HABATh IPEINIOCHUIKH
KOH(JIMKTHBIX CUTYaIMi U CMATYaTh KOHQIUKTHL;

- Ppa3sBEepHYTO U JIOTUYHO WH3Jararb CBOK TOYKY 3pEHHUS
C MCIOJIb30BAaHUEM A3BIKOBBIX CPENICTB

I[IP6 1. CdopMUpPOBaHHOCTh NPEACTABICHUNA O pOJIU
U MecTe (PU3UKU U aCTPOHOMHUH B COBPEMEHHON Hay4HOM
KapTHHE MHpa, O CUCTeMooOpasyromield posiu (U3MKU
B pa3BUTHH €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOTHH, O BKJIAaJ€ POCCUHCKHUX
n 3apyOeXHBIX YYEHbIX-(DU3UKOB B pa3BUTHE HAyKU;

NOHMMaHWe (U3NYECKOM CYIIHOCTH  HaOJI0JaeMbIX
ABJICHUM  MHMKPOMHpPA, MakKpOMHpa UM  MeEramupa;
[IOHUMaHUE POJIM  ACTPOHOMHUU B  IPAKTUYECKOHN
NEeATEIbHOCTH YeJI0BEeKa

U JAIbHEWIIEM HAyYHO-TEXHUUYECKOM Ppa3BUTHH, PpOJIHU
¢bu3uku B GOpMUPOBAHUM KPYro3opa U pyHKIIMOHAIBHOMN
IPaMOTHOCTH Y€JOBEKa JUIsl PEIIEHHUS MPaKTHYECKUX
3aj1a4
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OK 07. CoxmelicTBOBaTHL
COXPaHEHUIO
OKPYKaroIlel CpeIbl,
pecypcocOepexeHmIo,
MPUMEHSTh 3HAHHS

00 M3MEHCHUH
KJIMMAaTa, MPUHITUIIBI

JInaHOCTHBIE  pEe3yJIbTaThl
HKOJIOTHYECKOTO BOCIIUTAHUS:
- cOpMHUPOBAHHOCTH FKOJIOTMUECKON KYJIbTYpbl, TOHUMAaHHUE
BIUSHUS  COIMAILHO-DKOHOMHYECKUX  TPOIECCOB  Ha
COCTOSTHUE TPUPOJHOW M COIMAIBHON Cpeibl, OCO3HaHHE
I00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM;

- INTAaHUPOBAHUE U OCYIIECTBICHHUE JEHCTBUN B OKPY KarOIIEH

JOJDKHBI OTpaXaTb B  YaCTHU

I[IP6 8. CdopMuUpOBaHHOCTh yMEHUS NIPUMEHSTH
MOJlyYeHHbIE  3HAHUS Ui OOBSICHEHHS  yCIOBHM
OpoTeKaHus (QU3NYECKUX SBICHUW B MPUPOAE U IS
NPUHATHAA NPAKTUYECKUX PELICHMHM B IIOBCEAHEBHOMU
KU3HU

i obecreueHHs
c OBITOBBIMU

oOparteHuu
TEXHHUYCCKUMH

0€30MacHOCTH  NPHU
npudopamu u

OepeXITMBOTO cpele Ha OCHOBE 3HAHMA LEJIed YCTOMYMBOTO PA3BUTHUA | YCTPOWCTBAMH, COXPAHEHHS 370POBbS M  COOIOJCHHUS
MIPOU3BO/ICTBA, YeNI0BEUeCTBa; HOPM HKOJIOTHYECKOTO TIOBEJICHUS B OKPY>KaIOIIEH Cpene;
3¢ HeKTHBHO aKTUBHOE  HEMpHUSATHE  JEHCTBUM, MPUHOCAIIUMX  Bpel | IOHUMaHWE HEOOXOJUMOCTH NPUMEHEHUS JTOCTHKCHUI
JeiCTBOBAThH OKpYXarolieu cpene; buzuku
B UPE3BBIYAIHBIX - QAKTUBHOE HENpUATHE JEHCTBUHM, NPUHOCIIIMX Bpea | U TEXHOJIOTHUH I palliOHAIBLHOTO IPUPOAOIOIb30BaHUS
CUTYaIUsAX OKpYXarolieu cpene;

- YMEHHE NPOTrHO3UPOBATH HEOJATOIIPUSITHBIE 3KOJIOTUUYECKHE

MOCNEACTBHS MPEANPUHIUMACMBIX JCHCTBUM, MPEeIOTBpaIlaTh

170:4
1IK 1.2. OBJIaJICBAHUE HaBBbIKAMH yueOHo-uccnenoBatensckoi, | [IP6 10. OBmagenume ymeHusMu paboTath B TpyIIe
OcyuiecTBiATh MPOEKTHOM U COLMATIbHOM e TeIbHOCTH; C BBIMOJIHEHHEM pAa3IMYHBIX COLMAJIBHBIX  pOJIEH,
TEXHUYECKOE MeranpeameTHble  pe3yJbTaTbl  JODKHBI  OTpaXkaTh: | IJITAHUPOBATh paboty CPYIIIIbI, paroHaIbHO
o0cCiTyKUBaHUE OBnanenue YHUBEPCATbHBIMU KOMMYHUKATUBHBIMH | paClIpeieNisiTh  JCSITENIbHOCT B HECTaHJAPTHBIX
aBTOTPAHCIOPTHBIX JEHCTBUSIMHU: CUTyallusiX, aJeKBATHO OIEHMBATH BKJIAJ KaXJIOro H3
CPEICTB 0) coBMeCTHast e TEIbHOCTb: Y4aCTHUKOB rpyIIBI

- TNOHMMAaTh M MHCIIOJB30BaTh IMPEUMYIIECTBA KOMaHIHOU
Y MHIMBUIyaJIbHOM paboThI;

- BBIOMpaTh TEMaTHKy M METOJIbl COBMECTHBIX IEHCTBUH ¢
y4eToM OOLIMX MHTEPECOB M BO3MOXKHOCTEH Ka)KIOro 4jeHa
KOJIJICKTHBA;

- NpUHUMATH
OpraHU30BBIBATh
U KOOPJMHHUPOBATH JAEUCTBUS 110 €€ JOCTHXKEHUIO: COCTABIISTh
IUIaH JIeMCTBUHM, pachpeiessTb pOJd C Y4YeTOM MHEHHH
Y4aCTHUKOB, OOCY>KIaTh pe3yJIbTaThl COBMECTHON pabOThI;
-OIICHUBATh Ka4eCTBO CBOETO BKJIaZa W Ka)JOT0 y4acTHHKA
KOMaHJIbl B OONIMI  pe3ynbTaT 1o  pa3paboTaHHBIM

e COBMECTHOM JIeSITeTbHOCTH,

B pCHICHUC paCCManHBaeMOﬁ HpO6J’IeMH
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KPUTEPHUSIM;

-TpejyIaraTh HOBBIE TPOCKTHI, OICHUBATh HJIEH C TO3UIHH
HOBU3HBI, OPUTMHAIBHOCTH, TMPAKTUYECKOW 3HAYMMOCTH;
KOOPJAMHHUPOBATH ¥  BBIOJNHATH PabOTy B  yCIOBHSX
pealibHOTO, BUPTYaJIbHOTO u KOMOMHHUPOBAHHOTO
B3aUMOJCHCTBUS;

-OCYILIECTBJISATh IO3UTUBHOE CTPAaTErMYecKOe IOBEACHHE
B Pa3IMYHBIX CUTYallUsX, TMPOSBISTH TBOPUYECTBO H
BOOOpa)keHUE, ObITh NHUITUATUBHBIM.

OBnajicHUe YHUBEPCATBHBIMU PETYISATUBHBIMU JCHCTBUSIMMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- TPUHAMATh MOTHBBI M ApPTYMEHTBI JPYTHX JIOJEH IIpH
aHaJIM3€e PE3yJIbTAaTOB AEATEIbHOCTH;

- MPU3HABAThH CBOE MPABO M MPABO JIPYTHX JIFOACH HA ONTUOKHY;
- pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3ULUU JIPYTOTO
YeJIoBeKa
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2. CTpykTypa H coaepxkanue 001eo0pa3oBaTeJbHON IUCIUILINHBI

2.1 O0beM TUCUMILUIMHBI U BHABI Y4e0OHOH padoThI

Bup yueoHoii padoTbl O0bem B
yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIJIMHBI 186

OcHoOBHOE conep:kanue’ 180

B T.4.

TEOPETUYECKUE 3AHITUSA 129

J1a00paTOPHBIE 3aHIATHS 20

[IpakTrueckue 3aHATUS 31

Koncynbranun 12

B 1.4 npogeccuoHaILHO OPHEHTHPOBAHHOE CO/lepPKaHue (coAepKaHue 40

NMPUKJIAJTHOT0 MOYJIAA)

IIpomexyTounas arrecTanms (3K3aMeH) 6
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2.2. TeMaTHYeCKHUIi TUIAH U COJAepPKaHUe TUCHUIIMHBI « DU3HKA»

TEJIOM 3a IOCIEAO0BATEIIbHBIE PABHBIC NPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM [BHIKEHHUHU C
Ha4yaJIbHOW CKOPOCTBIO, paBHOW HYJI0. MI3ydyeHne NBUKEHHUS IapuKa B BSI3KOW KUIKOCTU. M3ydueHue

JABHMOKCHUA TCJIA, 6pOI_HCHHOFO TOPHU30HTAJIBHO.

HaumenoBanue Conep:kanue y4eOHOro MaTepuasa (0OCHOBHOE M PO} ecCHOHAILHO OPUEHTHPOBAHHOE)4, O0bem | @opmupyemble
pa3aesioB H TeM JIadopaTopHbIe U NPAKTHYECKHE 3aHATHS, NPUKJIATHON MOAY/Ib (IIPH HATHYHUH) YacoB | KOMIIETCHIIUH
1 2 3 4
Pa3nen 1. ®u3uka ¥ MeTOIbI HAYYHOT0 MO3HAHUS 2
Tema 1.1 Copaepxxanue y4eOHOIo MaTepuaJia 2 OK 03
Beecnue. @du3nka - Hayka o npupoje. Hayuneie MeToabl MO3HAHUS OKpYy»Karoliero mupa. Ponb skcnepumenTal OK 05
Teoperunueckue U TEOPHUU B MPOLIECCE MO3HAHMS MPHUPOJBL. DKCIIEPUMEHT B (u3uke. MoaenupoBaHue (GpU3HUECKUX
ACIIEKThI DM3KMKM, KAK  [BreHMi M mpoueccoB. Hayunble rumore3bl. OH3MYECKME 3aKOHBI W TEOPUM. | paHUIBI
Hayku (1) MPUMEHUMOCTH (QU3NYecKuX 3akoHOB. IlpuHimmn coorBercTBUsA. Ponb u Mecto ¢usuku B
(hOopMUPOBAHUN COBPEMEHHOM Hay4YHON KapTUHBI MUPA, B MPAKTUYECKOU NESTEIILHOCTH JIIOIeH
Pasnen 2. Mexanuka 30
Tema 2.1 Conep:xanue yueOHOro Mmarepuajia 8
Kutemarnka (2-5) IIpodeccnoHaIbHO OPUCHTHPOBAHHOE COAePKAHUE
Mexanuyeckoe aBuKeHHe. OTHOCHUTENBHOCTh MeXaHuWdeckoro JjBwkeHus. Cucrema orcuera| 2
TpaexTtopus. Ilepemerienne, ckopocTh (CpedHsisl CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOpPEHHE
MaTepHUaIbHOM TOYKH, MX IMPOEKIMH HAa OCU CHUCTeMbl KoopauHar. ClI0)KeHHE IepeMelleHUul u
CJI0’KEHUE CKOPOCTEN.
Buabl MexaHM4eCKOro JBUKEHUSA
PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPAMOJIMHENHHOe NBUkKeHHe. | paduku 3aBUCUMOCTH KOOPJAMHAT, OK 01
CKOPOCTH, YCKOpPEHHUS, MYTH M TEPEMEIICHUS MaTepuaibHON TOYKHM OT Bpemenu. CBoOomnoe 2 OK 02
nazeHue. YckopeHue cBoOoaHoro naaeHus. KpuBonuneitHoe ABmkeHue. J[BikeHrne MaTepuanbHOM
TOYKM II0 OKPYKHOCTH C IIOCTOSSHHOM IO MOAYJIO CKOpPOCTBIO. YTJIOBas CKOPOCTb, JIMHEHHas
ckopocTb. [lepron u yactora oOpamieHus. LleHTpocTpeMHUTENbHOE YCKOPEHUE
IIpakTuyeckue 3aHATHS
IIpakTnyeckas padora Ne 1:
3MepeHre MIHOBEHHOM CKOpOCTH. MccieoBaHHE COOTHOMIEHHMS MEKIY MYTAMH, NPONJCHHBIMKA| 2
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IIpakTuyeckas padora Ne 2:TexHUUECKHE YCTPOMCTBA U MPAKTUYECKOE TPUMEHEHUE: CITIUIOMETP,
NIBUKEHUE CHAPSJIOB, LICTIHBbIE U PEeMEHHBIC Mepeaun. TeXHUYeCKHue yCTPOMCTBA U MPAKTUUECKOE
[PUMEHEHHE: TOJIIMITHUKY, ABM)KEHHE HCKYCCTBEHHBIX CIYTHHUKOB. TeXHUYECKHe yCTpOHCTBa U
MMPAKTUYECKOE MPUMEHEHHUE: MOIIUITHUKHY, JBUKEHUE UCKYCCTBEHHBIX CHYTHUKOB

Tema 2.2
Jlnnamuka (6-10)

Conep:kaHue y4eOHOT0 MaTepuaJia

10

IIpodeccnonaIbHO OPMEHTHPOBAHHOE COAEPKAHME

3akonbl Mexanukn Hbrorona. [Ipunnun orHocurensHoctu [Manunes. Ilepsblii 3akoH HbroToHa.
WNuepuuaneHble cucteMbl oTcuera. Macca tena. Cuna. [IpuHiun cynepnosunuu cuil. Bropoit 3akoH
HrproTona mis marepuanbHOM TOUkKM B uHepruanbHOM cucteme otcuera (MCO). Tperuii 3akoH
HproToHa 1711 MaTepuaibHBIX TOYEK.

3aKoH BceMHPHOro TArorenusi. Cuiia TsizkecTu.

IlepBas kocMuuyeckas ckopoctb. Cuna ynpyroctu. 3akoH ['yka. Bec tena. Tpenue. Bunbl Tpenus
(nmokosi, ckoyibxkeHusi, kaueHus). Cuiia Tpenus. Cyxoe TpeHue. Cuiia TpEeHUS CKOJIbKEHHUS U CUIIA|
tpeHus nokosi. Kosdduuuent tpenus. Cuna conpoTUBIEHUS NMPU IBUKEHUU TeJa B KUAKOCTU HIIH
raze. [locrynarenbHoe M BpallaTeabHOE JBM)KEHUE aOCOJIIOTHO TBEPIOro Tena. MOMEHT CHIIbL
OTHOCUTEIIbHO OcH BpaueHus. [1nedo cunbl. YcnoBus paBHoBecus TBepaoro teaa B UCO

HpaKanecmle 3aHATHUSA

IIpakTnueckass padora Ne3: I3ydyeHue pABKeHHs Opycka IO HAaKJIOHHOW IUIOCKOCTH MO/
NEMCTBUEM HECKOJBKMX CHJI. TEeXHHYEeCKHME YCTpOWCTBAa M  INPAKTUYECKOE IPHUMEHEHUE:
[OJIIIAITHUKY, TBUYKEHUE HCKYCCTBEHHBIX CITyTHUKOB

JlabGopaTopHble 3aHITUS

JlabopaTopHasi padora 1. VccienoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE
1 pe3MHOBOM 00paslie, OT UX JedopMaluu.

JlaGopaTopHas pa6ora 2. lMccnenoBanue ycioBuil paBHOBECHS TBEPJOTO Tella, MMEIOIIETO OCH)
BpallCHHS

Tema 2.3
3aKOHBI COXpPAHEHUS B
Mexanuke (11-16)

Coneprxanue y4eGHOro MmaTepuaja

12

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COACPKAHUE

Mexannuyeckasi padora u MmomHocTb. Kunerndeckast sHeprusi. [loreHnmanbHas sHeprusi. 3akoH
COXpaHEHHUs MeXaHWYecKoW »Hepruu. PaboTa CHUIBI TSHKECTH W CHIBI ynpyroctu. lIpumeHeHue)
3aKOHOB COXpaHeHMs. Micronb30BaHNe 3aKOHOB MEXaHUKH JIJIsI OOBSICHEHUS JIBHXKCHHSI HEOSCHBIX Te
W U9 Pa3BUTHSI KOCMHYECKUX HCCIEAOBAHUM, FPAHUIIBI TPUMEHUMOCTH KJIACCUUECKOW MEXaHUKH.
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJEPKAHUE

Nmnysabc MaTepuanbHON TOYKH (Tesna), CHCTeMbl MaTepHAJBHBIX To4YeK. mmynbsc cuibl u

M3MCHCHUEC NMITYJIbCa TCJIaA. 3aKoH COXpaHCHUA NMITYJIbCA. PeakxtuBHOE JBUKCHUC.
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Padora cuuabl. MomHocTh cuiibl. KuHeTmdeckas 3HEprus MarepuaibHOM Toukw. Teopema o0 2
M3MEHEHUN KUHeTHueckou sHepruu. lloreHumanbhas sHeprus. lloTeHumanbHash HEPrus ymnpyro
nedopMupoBaHHO TpyXuHbl. lloTeHnmanbHas SHeprus Tejaa BOJM3H TMOBEPXHOCTH 3€MIIH.
[loTeHnmanpbHble U HEMOTEHIMAIbHBIE CUJIbI. CBSI3b pa0OTHI HEMOTEHIIMAIBHBIX CUJI C U3MEHEHUEM
MEXaHUYECKON YHEPTrUU CUCTEMBI TeJl. Y IPYrue U HEYNPYTrHe CTOIKHOBEHHUS
IpakTHYecKne 3aHATHS
[IpakTuueckue paboThI: 2
IIpakTnueckas paGora Ne 4: lI3yueHue CBsI3U CKOpPOCTEH Tel NpU HEYNPYroM YJape.
VccnenoBanue cBsi3u pabOTHI CHIIbI C U3MEHEHHUEM MEXaHWYEeCKOW SHEPTUU Tela. 2
IIpakTnyeckas padora Ne 5: TexHuuyeckue ycTpoilcTBa M NMPAKTUYECKOE MPUMEHEHUE: BOJOMET,
KOIIep, IPYKUHHBII NUCTOJIET, IBUKEHUE UCKYCCTBEHHBIX CHYTHUKOB U PAKET.
JlabopaTopHble 3aHATHS 2
JlabopaTopuasi padora 3. VccnenoBaHue cBS3u pabOThl CHJIBI C W3MEHEHHEM MEXaHHYECKOU
PHEPrUU TeJla Ha IPUMEPE PACTKEHHS] pE3UHOBOT'O JKI'yTa

Paznea 3. MoJiekyisipHasi GU3MKa U TEPMOIMHAMMKA 36

Tema 3.1 Conep:xaHue yueOHOro MaTepuajia 16

OcHOBBI OCHOBHbIE MOJIOXKEHUA MOJIEKY/IAPHO-KUHETUYECKOW TEOPUM U UX onbiTHoe obocHoBaHMWe. bpoyHoBckoe 2

MOJIEKYJISIPHO- naukeHve. Anddysna. XapakTep ABUNKEHWUA Y B3aUMOAENCTBUA YaCTUL, BELLLECTBA.

kuHeThueckonTeopun ([IpodeccnoHaIBLHO OPUEHTHPOBAHHOE CO/IeP/KaHue

(17-24) Mopgenu cTpoeHus rasos, XXUAKOCTEU U TBepAbIX TeNl U 06bACHEHWe CBOMCTB BELLECTBAa Ha OCHOBE 3TUX 2
mopeneit. Macca M pasmepbl monekyn. KosamyectBo BewectBa. [octosHHas ABoragpo. Tennosoe
paBHoBecue. TemnepaTypa 1 ee usmepeue. LLikana Temnepatyp Lienbcus. Mogenb naeanbHoro rasa. OK 01
IIpodeccnoHaIbLHO OPHEHTHPOBAHHOE COAEPKAHUE 8§ 8?
OcHOBHOe ypaBHeHHMe MOJIEKYJISIPHO-KMHETHYeCKOH TeopuMu MIeajlbHOro rasa. AOcomtoTHas] 2 OK 04
TeMIepaTrypa Kak Mepa cpelHeld KUHETUUECKOW YHEPTUU TEIIOBOTO JABMXXEHUS yacTull rasza. [lkanal OK 05
remnepatyp KeneBuHa. ['a3oBble 3akoHBI. YpaBHeHue MeHnneneea-Knanelipona. 3akoH JlanpToHa. OK 07
M3omnpoueccsl B HJ€aTbHOM Tra3e C TOCTOSHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe K 1.2
[pe/icTaBIeHHE W30IIPOLIECCOB: U30TEPMa, H30X0pa, n3obapa ’
Pemenue 3a1a4 ¢ npo¢ecCHOHAILHONH HANPABJIEHHOCTHIO 10 TeMe «OcHoBbl MKT» 2
[IpakTrueckue 3aHATHs )

[TpakTryeckue paboTHI:
IIpakTuyeckas padora Ne 6 Vizmepenue macchl Bo3yXxa KJIACCHOM KOMHATE HA OCHOBE U3MEPEHUN
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00beMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3/1yXa B HEH.
IIpakTnueckas padora Ne 7 TexHuueckue ycTpoiicTBa U MPaKTUUECKOE IPUMEHEHHUE: TEPMOMETP,
OGapomeTp

JlabopaTopHble 3aHATHS

JlabopaTtopnasi paGora 4. OmpenereHue Macchl BO3/lyXa B KJIACCHOM KOMHAaTe Ha OCHOBE
M3MepeHuil 0ObeMa KOMHAThI, JaBJICHUS U TEMIIEPAaTyphl BO3yXa B HEH.

JlabopaTtopHasi pabora 5. lccienoBaHue 3aBUCMMOCTH MEXIY [apaMETpaMU COCTOSIHUS
a3peXKEeHHOT 0 ra3a

Tema 3.2
(OCHOBBI
TePMOTUHAMUKA

(25-29)

Conep:xanue yueOHOTro MmaTepuajia

10

BuyTpenHnsisi 3Heprusi. Pabora u teronepenadya. KonuuectBo TemaoTel. YpaBHEHHE TEIJIOBOIO
Oanmanca. IlepBoe Hauanmo TepMomuHamukH. AnuabaTHBI — Tporecc. Bropoe  Hauano
repmoguHamuku. Temnossle nsuratenu. KIIJ[ temmooro nsurarens. Oxpana npupogsl. T
IIpodeccnonabHO OPHEHTHPOBAHHOE CO/IEPKAHME

TepMonnHamuueckas cucreMa. BHYyTpeHHsIsI SHEprusi TepMOJIUHAMUYECKONH CUCTEMbI U CHOCOOBI
ee n3MeHeHus. KonnyecTBo TemioTsl U paboTa. BHYTpeHHsS 3Heprus 0JHOATOMHOTO HAEAJIBHOTO
rasza. Buapl Teruionepenadn: TEIIONPOBOAHOCTh, KOHBEKLINSA, U3IIyUEHHUE. Y J€lIbHAs TEIIIOEMKOCTD,
BenecTBa. KonnuecTBo TemioTel npu Temnonepenaye. [lonstue 06 aanabatHoM nporecce. [lepBbiif
3aKOH TepMOJMHAaMUKH. [IpuMeHeHHMe mNepBOro 3akOHa TEPMOJMHAMUKHM K H30IpOLEccaM.
['paduueckas uHTeprperanus paboTel raza. Bropoil 3akon TepmoaunHamuku. HeobpaTumocTtsb
MIPOLIECCOB B MIPUPOIE.

IIpodeccnoHaILHO OPHEHTHPOBAHHOE COAEPKAHUE

TennoBble MamuHbl. [IpuHIMOBL fnelcTBUS TeIOBBIX MamuH. [IpeoOpa3oBaHusi SHEpruu B
TeruioBbIX MamuHax. Koadduuuent nonesnoro aerictBus TemoBoit MamuHbl. [{ukn Kaprao u ero
KOA((ULUEHT MOJIE3HOTO JEHCTBUS. DKOJOTMYECKHE MPOOJIEMbl TEIUIOIHEPIeTUKU. TeXHUYECKHUe
YCTPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: JBHUraTeilb BHYTPEHHETO CropaHus, OBITOBOM
XOJIOUJIbHUK, KOHJTUIITUOHED

Pemenue 3a1a4 ¢ npoecCHOHAIBLHONH HANIPABJIEHHOCTHIO 110 TeMe «OCHOBBI TEPMOIAMHAMM K

\S]

JlabopaTopHble 3aHsATHS

JlaGopaTopHas padora 6. l3mepenne yaenpbHOM TeMI0EMKOCTH

Tema 3.3

Conep:xanue yueOHOro MmaTepuajia

10
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ArperaTHble IlapooOpa3oBanne W KoHaeHcanus. Vcrnapenue u kureHue. AOCOTIOTHAS M OTHOCHUTENbHAss| 2
COCTOSIHMS BELLIECTBA [BJIAYKHOCTh BO34yxa. HackllleHHBI nap. VYaenpHas TemioTa napooOpa3oBaHHUs. 3aBUCHUMOCTH
1 (dazoBbie TeMIIepPaTyphbl KUTIEHUS OT AAaBJICHUS.
Ilepexonpbl (29-33) TBepnoe Teno. Kpucramummdeckue u amopgHbie Tena. AHU30TPONHS CBOWCTB KpUCTAIUIOB. Kuakue
kpuctaiiel. CoBpemeHHble MaTepuanbl. [lnaBineHne u Kpucramiuzanus. YielbHas TeIUoTa 2
rianenus. CyOnaumarusi. Y paBHEHHE TEIUIOBOTO OanaHca
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJIEPKAHUE
[TpakTHueckoe MPUMEHEHHWE B TOBCCIHEBHOHM JKU3HM M HAa TPOU3BOJICTBE (PU3MYECKUX 3HAHUK o 2
CBOMCTBAX Ia30B, KHUAKOCTEH U TBepAbIX Ten (Pa3paboTka npe3eHTaluii 1 X 3aIIuTa)
[IpakTHYECKUE 3aHATHS
IIpakTuyeckasi padora Ne§: TexHuueckue ycTpoilcTBa U MPAKTUUECKOE IPUMEHEHHUE: TUTPOMETP H| 2
[ICUXPOMETP, KaJIOPUMETP, TEXHOJIOTMM IIOJYyYEHUS COBPEMEHHBIX MAaTEpHUajOB, B TOM YHUCIE
HAaHOMATEpPHAJIOB, 1 HAHOTEXHOJOTUHU
JlabGopaTopHble 3aHATHSA 2
JlaGoparopHas padota 7. OnpeneneHue BIaKHOCTH BO3AyXa
Paznen 4. DieKTpoaAnHAMHUKA 28
Tema 4.1 Conep:xxanue yueOHOT0 MaTepuajia 8
DJIEKTPOCTAaTHKA IIpodeccnonanLHO OPHEHTHPOBAHHOE COlEPIKAHME
(44-47) DneKTpU3auma Ten. dNeKTpUIecKknii 3apaa. [1Ba BUAA 3N1EKTPUYECKUX 3apaa0B. NPOBOAHVKM, ANMINEKTPUKN 1| 2
NONYNPOBOAHMKM. 3aKOH COXPaHeHUs 3NEKTPUYECcKoro 3apsaa. Baaumogeictaune 3apasos. 3akoH KynoHa.
ToYeUHbI 3NEKTPUYECKUIA 3apad. DNeKTpuyeckoe nose. HanpsaKeHHOCTb 31eKTPUYECcKoro nons. MpuHumMn
CynepnosvuUMn 3N1eKTPUYECKUX nosel. JIMHUM  HanpPAXKEHHOCTM 3/eKTpudeckoro noss. Pabota cun
5NeKTPOCTaTUYecKoro noss. MoteHuman. PasHoCTb NOTEHLMANOB. OK 01
IIpodeccnoHaIbLHO OPHEHTHPOBAHHOE COAEPKAHUE 8§ 8?
[IpoBOAHUKHU U AWIIEKTPUKHU B 3JIEKTPOCTATHYECKOM MoJie. /ldnekTpiuueckasl MPOHULIAEMOCTb. 2 OK 04
OnexkTpoeMKocTh. KoHeHcaTop. DIeKTpOEMKOCTh MIOCKOTO KOHJAEHCATOPa. DHEPrus 3apsiKEHHOIO OK 05
KOHJIEHCATOopa
HpaKanecll)me 3aHATHSA OK 07
IlpakTuyeckass paGora Ne 9 l3mepeHne OJIEKTPOEMKOCTH KOHACHcaTopa. TexHuueckwe| 2
YCTpOICTBA M TNPAKTUYECKOE IPUMEHEHHE: DIEKTPOCKOI, 3IIEKTPOMETP, 3JIEKTPOCTATHYECKAs
3alUTa, 3a3eMJICHHE AJIEKTPONPUOOpPOB, KOHAEHCATOp, KOMUPOBAJIBHBIA ammapar, CTPyHHBIN
IPUHTEP
JlabopaTopHble 3aHATHSA 2

JlabopaTopnasi padora 8. V3mepeHne 3JIeKTpOEeMKOCTH KOHJIEHCATOpa
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Tema 4.2 Conep:xxaHue yueOHOT0 MaTepuaJa: 12
[TocTostHHbIM DJIeKTPUYeCKMI TOK. YCIIOBUSl CYLIECTBOBAaHHUS AJIEKTpudeckoro Toka. Mcrounuku Toka. Cuia 2
DICKTPUYECKHM TOK.  [roka. [TocTosHubli Tok. Hanpsokenue. 3akon OMa 11 y4acTKa LIEMH.
Toku B pasmmyHbIX DJIEKTPUUYECKOE COIMPOTHUBJICHHE. YIeJIbHOE CONpOTUBICHHE BemlecTBa. [locnenoBarensHoe,
cpenax (48-53) napajuieIbHOE, CMEIIaHHOE COEIMHEHHE MPOBOJAHMKOB. PaboTa 3JIeKTpHYecKOoro ToKa. 3aKoH
Jxoyis-Jlenna.
IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHME
MoOIIHOCTD 3JIEKTPHUYECKOr0 TOKA. OJEKTPOJABIIKYINAs CWJIa W BHYTPEHHEE CONPOTHUBIECHUE 2
MCTOYHUKA TOKa. 3akoH OMa il MOJHOU (3aMKHYTOM) aekTpuueckoil renu. Koporkoe 3ambikaHue.
(OJIEKTPOHHAsl MPOBOJAMMOCTb TBEPABIX METANIOB. 3aBUCHUMOCTb COINPOTUBIIEHUS METAJUIOB OT
TeMIIepaTyphl.
IIpodeccnoHaIbLHO OPHEHTHPOBAHHOE COACPKAHME 2
CBepXnpoBOAMMOCTb. DJEKTPUYECKUM TOK B BakyyMe. CBOHCTBA 3JIEKTPOHHBIX ITyYKOB.
[TorynpoBonHuku. CoOCTBEHHasi M MpUMECHass MPOBOAMMOCTH MOJYNPOBOJHUKOB. CBOMCTBA p-n-
nepexona. [lomynmpoBogHHKOBBIE TPUOOPHL. DIEKTPUYECKHM TOK B pacTBOpaX MU pacijiaBax
DIIEKTPOJINTOB. DJIEKTPOJIUTHUECKAs AUCCOLMALMS. OJEKTPOIM3. DJIEKTPUUECKUH TOK B raszax.
CaMocCTOsITEIbHBIN M HECAMOCTOSITENbHBIN pa3psa. Monnus. [lna3zma
[ IpakTHyecKkue 3aHATHS 2
IIpakTyeckas padora Nel0: Texnudyeckue ycTpoicTBa U MPAaKTUYECKOE IPUMEHEHUE: aMIIepMETD,
BOJIETMETP, PEOCTaT, HICTOUHUKU TOKa, JEKTPOHArpeBaTeIbHble MPUOOPHI, AIEKTPOOCBETUTEIbHBIE
npuOOpbI, TEPMOMETP CONPOTUBIICHUS, BAKyyMHBIH IHOJ, TEPMHUCTOPbl M (HOTOPE3UCTOPHI,
MOJIYITPOBOIHUKOBBIN JTMOJI, TAJIbBAHUKA
JlabopaTopHble 3aHTHS
JladopaTopnasi padora 9. M3yueHue cMeIaHHOTO COeTUHEHUS PE3UCTOPOB. 2
JlabopaTtopnass paGora 10. l3mepeHue OSIEKTPOABMKYIIEW CHUJIBI HCTOYHMKA TOKAa M €0
BHYTPEHHETO COMPOTUBIICHHUSI. 2
Tema 4.3 Copaepxxanue y4eOHOIro MaTepHuaJa 8
MarnuTHOE ToJe. IlocTosiHHbIe MarHuThbl. B3anMoneicTBHE IMOCTOSHHBIX MarHuTOB. MarHuTHoe mone. Bektop,
DIEKTPOMArHUTHAS — [MArHUTHOM UHAYKUUH. [[PMHIMI CyNEPIIO3MIMU MATHUTHBIX T0Jaed. JIMHMM MarHUTHOM MHAYKIMA. 2

mHIyKus. (54-57)

KapTuHa JTMHUIA MarHUTHOM MHIYKIHMH IOJS TOCTOSIHHBIX MArHUTOB. MarHUTHOE MOJI€ MPOBOIHUKA
c TokoMm. KapTuHa NMHUN WHAYKUMM MAarHUTHOTO TOJISI JAJMHHOTO MPSIMOTO MPOBOJHHUKA U
3AMKHYTOTO KOJIBIIEBOTO TIPOBOJHUKA, KaTymkud ¢ TokoMm. OmnwiT Opcrema. BzammonelictBue
IIPOBOJHUKOB C TOKOM.

Cuna Amnepa, ee moaynb U HanpasneHue. Cuna JlopeHua, ee moaynb W HanpasneHue. [BuKeHue
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3apAXEHHOM uacTMubl B OAHOPOAHOM  MarHUTHOmM nose. Pabota cuabl  JlopeHua. flBneHue
B/IEKTPOMArHUTHON MHAYKUMK. [TOTOK BEKTOPA MarHUTHOM MHAYKUUU. DNEKTPOABUIKYLLAA CUIA UHAYKUMN.
3aKOH 3/1eKTPOMarHMTHOM nHAayKkumm Papasen. BuxpeBoe aneKkTpmuyeckoe none.

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COEPKAHUE

JIeKTPOABMKYIASE CHJIA MHAYKIUAM B TNPOBOJHUKE, ABHKYIIEMCH MOCTYNATEJbHO B
OTHOPOAHOM MArHMTHOM mnoJje. IIpaBwio Jlenna. MHAYKTUBHOCTB. SIBJIEHHME CAMOMHIYKLIHH.
DJICKTPOABMIKYIIAS CHJIA CAMOMHIYKIMU. OHEPrusi MArHUTHOTO TIOJs KaTyIIKM C TOKOM.
DJIEKTPOMArHUTHOE TOJIe

HpaKTI/I‘{CCKHe 3aHATHUA

IIpakTuyeckas padora Nell: TexHuueckue yCTPOHCTBAa U IPAKTUUYECKOE IPUMEHEHUE!
[IOCTOSIHHBIE MAarHWThl, 2JEKTPOMArHUTHI, 3JIEKTPOJBUIATEIb, YCKOPUTEIN 3JIEMEHTApHBIX YacCTHIL,
MHIYKLIMOHHAS I1eYb

Pazgen 5. Koaedoanus

H BOJIHbI

24

Tema 5.1
MexaHHnYecKue 1

DIICKTPOMArHUTHBIE
koseOanus (58-61)

Conep:xxanue yueOHOT0 MaTepuajia

KonedaTeabnas cucrema. CBoOoaHble MexaHuueckue kojeOanusa. ['apMoHHuUeckue KoleOaHHS.
[lepuon, wacrtora, amrumatyga W ¢asza konebanuid. [IpyXuHHBIH MasTHUK. MaTemMaTHuecKui
MasiTHUK. YpaBHEHUE TapMOHMYECKHX KosiebaHui. IIpeBpaiieHue sHepruu NMpU rapMOHUYECKHX
koneOanusx. KomebaTenbHblil KOHTYp. CBOOOIHBIE AJIEKTPOMATHUTHBIE KOJIEOAHUS B HJICATHHOM,
K0JIeOaTeIbHOM KOHTYpe. AHAJIOTUS MEXy MEXaHMUECKUMH U 3JIEKTPOMArHUTHBIMU KOJIEOaHUSMH.
Dopmyna Tomcona.

IIpodeccnoHaIbLHO OPHEHTHPOBAHHOE COAEPKAHUE

3aKOH cOXpaHeHHsI JHepruM B HAeaJbHOM KoJie0aTelbHOM KoOHType. IlpencraBnenue o
3aTyXalolux KojeOaHUsAX. BbIHykaeHHble MexaHHueckue koijeOanus. PesonaHc. BbIHyXIeHHbIE
HIIEKTpOMarHuTHeIe Konebanus. Ilepemennplil Tok. CuHyCcOMAANbHBIN IEpeMEHHBIN TOK. MoIIHOCTh
[EPEMEHHOI0 TOKA. AMIUINTYAHOE U JIEHCTBYIOIIEE 3HAYEHHUE CUJIbl TOKA U HAIIPSDKEHUS.
Tpanchopmarop. [IpousBoacTso, nepegaya u norpedaeHue IIeKTPUIECKOH IHEPTrUM.
(DKOJIOTUYECKME PUCKHA IPU HPOU3BOJCTBE DJIEKTPUUECKON 3Hepruu. KynbTypa HCIOIB30BaHUSA
PIEKTPOIHEPTUU B OBCEAHEBHOM KU3HU

IIpakTHYecKkHe 3aHATHA

IpakTnyeckass padora Nel2: TexHuueckue yCTpOWCTBA M IPAKTUYECKOE TMPUMEHEHHE:
PIEKTPUYECKUI 3BOHOK, TeHEepaTOp MEPEMEHHOr0 TOKa, JIMHUU AJIEKTpoIepeiay

Tema 5.2
MexaHudecKue u
BHGKTpOMaFHI/ITHLIe

Conep:xkaHue yueOHOIro MaTepuasia:

MexaHuuyecKHe BOJIHBI, yCJI0BHSI pacnpocrpaneHusi. Ilepuon. CkopocTh pacnpocTpaHeHUs M|

uinHa BosiHbL. [lonepeunsie M npososibHble BosiHBL. MHTepdepenius U audpaxims MeXaHHUECKUX

OK 01
OK 02
OK 04
OK 05
OK 07
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BOJIHEI (62-65)

BOJIH.

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COACPKAHME 2
3Byk. Ckopoctb 3BYyKa. ['pomkocTh 3Byka. Bwicora ToHa. TeMOp 3Byka. DJIEKTPOMAarHWUTHBIC
BOJIHBI. Y CJIOBUSI U3JIyYEHHUs DJIEKTPOMArHUTHBIX BOJH. B3anmHas opueHtanusa BekTopoB E, B, v B
PIIEKTPOMAarHMTHON BOJIHE. 2
CBolicTBa JIEKTPOMATHUTHBIX BOJIH: OTPa:KeHHe, MpeJoMJIeHue, NoJasipu3anus, Judpaxkuus,
uHTepdepeHuusa. CKOpPOCTh 3JIEKTPOMAarHUTHBIX BOJIH. [llkasia 3I€KTpOMarHUTHBIX  BOJIH.
[TprMeHeHHEe 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE M ObITY. [[pHHIMITBI paMOCBS3H U TEICBUICHHUS.
Panuonokanus. DJeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpebl
[ IpakTHUECKUE 3aHATHS 2
IIpakTuyeckas padora Nel3: Texnuueckue ycTpoicTBA U MPAKTHUUYECKOE IPUMEHEHHE:
My3bIKaJIbHBIE WHCTPYMEHTBHI, YJIBTPAa3BYKOBas JIMArHOCTHKA B TEXHUKE M MEAMIIMHE, pajap,
aIMONPUEMHHMK, TEICBU30D, aHTeHHA, TeaehoH, CBY-neun
Tema 5.3 10

Ontuka (66-70)

Coaep:xanue yueOHOro MaTepuaJia
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IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHME

IIpupona cBera. ToueuHblii HcTOUYHHMK cBeTa. (CKOpPOCTh pPacIpOCTPAHEHUS] CBETA. 3aKOHbI
oTpakeHUsI U mpenomiieHus: cBeta. CoiHeuHble U JdyHHble 3aTMeHus. [Ipunnun [oitrenca. [lonnoe
OTpakKEHHUE.

JTunsel. [TocTpoenune nzobpakenus B JinH3ax. Popmysia TOHKOH JIMH3BI. Y BEJTUYCHUE JIMH3HI.

['11a3 xak onrtuueckas cuctema. Onrtudeckue npuodopsl. Teneckonbl. Cuna cBera. OCBEUICHHOCTD.
3aKOHBI OCBEUICHHOCTH

I'eomeTrpnueckass ontuka. [IpsmonuHeiiHoe pacnpocTpaHEHHE CBETa B OJHOPOAHOH cpene. Jlyu
cBeta. ToyeuHblii HMCTOYHHMK cBeTa. OTpakeHHE CBeTa. 3aKOHBI OTpakeHus cBera. [loctpoenue
M300pakeHHI B IIIOCKOM 3epkaie. [Ipenomiienne cBeta. 3aKOHbI IPEIOMIICHUS cBeTa. AOCOTIOTHBIH
nmokasarenb mpenomiieHus. llomHoe BHyTpeHHee oTpaxeHue. IlpenenabHbI Yrom MOJIHOTO
BHYTPEHHETO OTPAXKECHUS.

Jucnepcusi ceera. CioxHbii coctaB 6enoro ceera. Lser. Cobuparomniyue U paccerBarofe JTUH3bI.
Tonkasg mnmH3a. DOKyCHOE pACCTOSHHME M ONTHYECKas CWJIa TOHKOM JuH3bL. lloctpoeHue
M300paXXeHUl B COOMPAIONIMX M paccerBaronnX JuH3axX. DopMyiia TOHKOW JTUH3BI. YBeIUYEeHUE,
maBaeMoe JIMH30M. [Ipenenbl MpuMEHUMOCTH T€OMETPUYECKON ONTUKH.

BosinoBasi ontuka. Mutepdepenuus cera. KorepeHTHble WCTOYHUKU. YCIOBUS HaONIOACHUS
MaKCHMyMOB U MHUHHUMYMOB B HMHTEP(EPEHIIMOHHON KapTUHE OT JABYX CHH(A3HBIX KOTE€PEHTHBIX
MCTOYHUKOB. Jludpakius cBera. JludpakuuoHHas pemieTka. YcloBHE€ HAOMIOJEHUS TIJIaBHBIX
MaKCUMyMOB TIpH TMaJCHUM MOHOXPOMATHYECKOTO CBeTa Ha JUPPAKIMOHHYIO PpEIIEeTKY.
[lonsipusanus cBera

[TpakTHdeckue 3aHsTH

IIpakTnyeckue padorer Nel4:

HaGnronenue aucnepcuu cBeTa.

TexHUYecKue yCTPOMCTBa M MPAKTHUECKOe MTPUMEHEHUE: 0UKH, JIymna, oToanmnapar, MpOeKIIMOHHBIN
annapaT, MI/IKpOCKOH, TCJICCKOII, BOJIOKOHHas OIITHKA, }II/I(l)paKHI/IOHHaH pemeTKa, HOJ'I?IpOI/I)I,
TEJIeCKOI

Pa3nesa 6. OcHOBBI cielIHAJILHON T€OPUU OTHOCUTEJIbHOCTH

F N

Tema 6.1

OCHOBBI CHICITHAJIBHOM
TEOPUH
OTHOCUTCIBbHOCTHU

(71-72)

Conep:kaHue y4eGHOr0o MaTepuasa:

['paHulbl NPUMEHUMOCTH  KJIacCHYeCcKOM  MexaHuku. llocTynaTel  crnenualbHOW — TEOPHH,
OTHOCUTCIIBHOCTU: MHBAPUAHTHOCTb MOAYJISI CKOPOCTH CBETA B BAKYYME, IPUHIOUIT OTHOCUTCIIBHOCTH]
OliHITeHa. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHU M COKPAILLEHUE JJIMHBI.
OHEprusi W HMNOYJbC PEISITUBUCTCKOM dacTuibl. CBsI3b MAacChl C DSHEPrHEl W HMIYJbCOM|

OK 01
OK 02
OK 04
OK 05

IIK 1.2.
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peHHTHBHCTCKOﬁ YaCTHUIIbI. BHGPFI/H{ IIOKOA

buonornueckoe nelicTBUE PallOAKTUBHBIX JIydei. DJIeMEHTapHbIE YaCTULIbI

DKOJIOTHYECKUE aCHEKTHI SACPHON DHEPTreTUKH. DJIEMEHTApHbIE YacTUIlbl.. EMWHCTBO (hU3MUecKoi

Pa3znen 7. KBanToBasi pusuka 15
Tema 7.1 Conep:kaHue y4eOHOT0 MaTepuaJia: 4
DJIEMEHTBI KBAaHTOBOU (MoTonbl. Popmyia [lnanka cBa3u sHepruu (OTOHA C €ro YaCTOTOM. DHEPrUs U UMIYJbC GpoToHa, 2
ONTUKH OTtkpeiTue U uccienoBanue Goroaddexra. Onwitel A.I'. CtoneroBa. 3akoHbl poTodrdhdekra.
(73-74) Onbitel I[LH. JlebeneBa u H.A. BaBmioBa. ®ortodddexr. YpaBHenue DWHIITEHHA s
doTtoaddekra. "Kpacnas rpanuma" porodddekra. /laBaeHue crera.
IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHME 2
Buemnuit - gorosnextpuueckuii 3 dekr. BuyTtpennuit doroadpdexr. Tumbl ¢PoTo31EMEHTOB.
[Tpumenenne porodrddexra
XuMHu4yeckoe JelcTBME CBeTa. TEeXHUYECKHME YCTPOICTBA M MPAKTUYECKOE MPUMEHEHHE:
(boToIeMeHT, POTONATUHK, COTHEUHAsI OaTapesi, CBETOINO
Tema 7.2 Conep:xxanue yueOHOT0O MaTepuaJa: 4
Crpoenue atoma Mopeabr atoma Tomcona. OmbiTel Pesepdopaa mo paccesnuto -yactuu. [lmanerapnas mozens — 2
(75-76) aroma. ITocrynarel Bopa. M3nydenue u moriomeHue (OTOHOB IPH IEPEXOJE aTOMa C OJHOTO
YPOBHS DHEPTUU HA JPYTOM.
Buabl cnexktpoB. CrieKTp ypoBHEH 3HEprUM aToMa BoJI0poja. BoiHoBBIE cBoMcTBa yacTull. BosHbl
ne bpoins. KopnyckynspHo-BomHOBOW Ayanu3M. CIIOHTAaHHOE M BBIHYXKICHHOE U3IydeHHe. 2
Jludppakus 37IE€KTPOHOB B KpUCTasIaX. YCTPOMCTBO M MNPUHIMI paboThl Jlazepa. TexHudeckue
YCTPOMCTBA U MPAKTUYECKOE NPUMEHEHNE: CIIEKTPAJIbHBINA aHANIN3 (CIIEKTPOCKOI), J1a3ep, KBAHTOBBIN
KOMIIBIOTED
Tema 7.3 Copepxxanue y4eOHOro marepuaJia 11
ATOMHOE SITIPO JKCIEPUMEHTDbI, I0Ka3bIBaIOLIHE CJI0KHOCTh CTpoeHusi siapa. OTKpbITHE DPaJMOAKTUBHOCTH. 4
(77-81) OnbiTel Pezepdopna mo ompenesneHuIo cocTaBa paJdOaKTHUBHOTO M3iyueHus. CBOHCTBa aibda-,
Oera-, raMMa-u3Iy4eHus. BausHue paanoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. OTKpbITHE MPOTOHA U
HEUTPOHA.
Anepubie cuabl. [edext maccel snpa. SAnepHsie peakumu. JleneHue m cuHTe3 sAnep. Snepueiii| 2
peakrop. TepmosiaepHblit cunTe3. [Ipo0ieMbl U IEepCIEKTUBHI SIEPHOM SHEPreTUKH.
JHepreTH4YecKMii BBIXOJ sJAePHBbIX peakuui. VckyccTBeHHas pajaMOAaKTUBHOCTh. J[leneHue)
TsoKeNbIX saep. llenmHas saepHas peakuus. YmpaBiseMas LeENHas peakuus. SIOepHbl peakTop.
TepmosiaepHblil cuHTe3. DHeprus 3Be3. [lomyueHue pagnoakTUBHBIX U30TONOB M MX MpPUMEHEHue. 2

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 1.2
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KapTUHBI MUPa

IIpakTH4ecKkue 3aHATHSA 3
I[IpakTuyeckue padornl Ne 15:
M ccnenoBaHue TPEKOB YacTuil (10 TOTOBBIM (oTorpadusim).
TexHUUeCKue yCTPOHCTBA M NMPAaKTUYECKOE MPUMEHEHHE: (OTOIIEMEHT, (OTOJATUYUK, CONHEUHAs
Oatapesi, CBETOAMO/, CIEKTPOCKOI, Jla3ep, KBAaHTOBBIM KOMIIBIOTEp, NO3MMETpP, Kamepa Buibcona,
sIepHBINA peakTop, aToMHasi bomba
Pa3znen 8. DiieMeHTBI ACTPOHOMUY U ACTPOPU3NKH 7
Tema 8.1 Onementel  (Coaep:xkaHue y4eOHOT0 MaTepuajia 2
ACTPOHOMHUU U OTanbl pasBUTHS acTPOHOMMHU. [IpukinagHoe U MUPOBO33PEHUECKOE 3HAYEHHE acTpoHoMuu. Buny 2
acTpopU3UKH 3Be3iHOro Heba. Co3Be3usl, sipKue 3Be3/bl, IVIAHEThI, UX BUAUMOE JBHKeHue. CollHeuHasi CucTeMa.
(82-83) [11aHeThl 3eMHOW IPYIIIbL. OK 01
Ilnanersi-rurantbl. Manble Tesqa ConneuHoil cuctemsl. Comnnue, ¢dorocdepa u armocdepa. OK 02
ConHeuyHass akTuBHOCTh. Mcrounuk »sHeprunm CosHna u  3Be3d. 3BE3/Abl, HX OCHOBHBIE 2 OK 03
XapaKTepUCTUKU. THIIBI. OK 05
BuyTpenHee crpoenune 3Be3J. CoBpeMEHHBbIE NPEJICTABICHUS O IMPOUCXOXKAECHUU M HBOJIIOLMU OK 07
ConHIa u 3B€3/1. JTalbl )KU3HU 3BE3]. K 1.2
Muneunsiii [1yTe — Hama [Manaktuka. CnupansHas cTpykTypa ["anaktuku, pacnpeneneHnue 3Be3], rasa,
u nelti. [lonmoxxenue u amkenue Connna B ['anaktuke. Tunsl ranaktuk. ITnockas u chepuueckas
noacucTemsl ['anakTuku PagnorasakTuky u kBaszapel. UepHble IbIPHI B AJlpax TAIaKTHK. BceenenHas.
Pacmiupenune Bcenennoil. Pazberanue ramaktuk. Teopus bonbmioro B3pbiBa. MerarajgakTHka.
Hepermennsie mpo6sieMbl aCTPOHOMUU
Tema 8.2 Dpomoniss  [Ypok B (popMe JOKJIAI0B M Npe3eHTANNN 3 OK 03
BceeHHOH (84) ["arakTka. COBpEMEHHBIE IPEICTABIICHUS O CTPOCHHUH U 3BOIIONNHA Beenennon OK 05
YepHble ObIpbl B siipax TanakTuk. Bcenennas. Pacmmpenue Bcenennoit. PasOeranue ramakTHk. OK 07
Teopus bonbiioro B3peiBa. Meraranaktuka. Hepemiennsie mpo6ieMbl acTpOHOMUU [IK' 1.2
FO.A I'arapyuH — OJBUT YEJIOBEKA
Pa3BUTME KOCMOHABTUKM B COBPEeMeHHOW Poccum
KoncyabTanuu 12
IIpomexyTouHas aTrecTanms (3K3aMeH) 6
Bcero: 180
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3. YcaoBust peajM3anuu NporpaMMbl 001eo00pa3oBaTe/ibHOTO MpeaMeTa

3.1. Tpeb6oBaHusI K MHHMMAJbHOMY MAaTEPHAIbHO-TEXHHUYECKOMY
odecneyeHunIo

B coorBerctBum ¢ TtpeboBanuamu DPIOC COO k MarepuaibHO-
TEXHUYECKOMY OOECIEUYeHHI0 Yy4eOHOTOo Tpoliecca 0a30BbI YpOBEHb Kypca
(GbU3UKY HAa YPOBHE CPEIHEro 00IIero 00pa3oBaHus TOJDKEH N3YUYaThCs B YCIOBUSIX
kaOuHeTa (PU3MKM WIM B YCIOBUSAX HMHTETPUPOBAHHOIO KaOWHETa MPEeIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

B kabunere ¢u3uku JODKHO OBITh HEOOXOoauMoe JiabopaTOpHOE
o0OpyJlOBaHUE Il BBIMOJHEHUS YKa3aHHBIX B TMporpamMme 1o (usuke
MPAaKTHYECKUX PAa0OT U JEMOHCTpAIMOHHOE 000pyaoBaHue. J[eMOHCTpallMOHHOE
o0opynoBaHue (POpMUPYETCSI B COOTBETCTBUU C TMPUHIIMIIOM MHUHUMAJIBHON
JIOCTATOYHOCTH U OOECIEYMBAET MOCTAHOBKY MEPEUUCICHHBIX B MpOTpaMMe IO
¢u3MKe KIIOYEBBIX EMOHCTpAIMi IS HMCCIEAOBAaHUS HW3y4aeMbIX SIBICHUN U
MPOIIECCOB, SMIUPUYECKUX U (YHIAMEHTAIBHBIX 3aKOHOB, HMX TEXHUYECKHUX
npuMeHneHuil. JlabopatopHoe o0opyoBaHue ISl 1a0OPATOPHBIX U MPAKTUYECKUX
pabot ¢dopmupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U OO€CTICUMBACTCS
B pacuéTe OJHOr0 KOMIUIEKTa Ha ABYX O0yUYaroluXCsl.

TemaTuyeckne KOMIUIEKTHI JJAOOPATOPHOrO O0OPYIOBaHUS HOJKHBI OBITH
MOCTPOEHBI Ha KOMIUJIEKCHOM HCIOJIb30BAaHUM AHAJIIOTOBBIX M IU(POBBIX
puOOPOB, a TaKKE€ KOMITBIOTEPHBIX M3MEPUTEIBHBIX CHUCTEM B BHJE ITU(POBBIX
Ja00paTOpuH.

O6opynoBanne yueOHOTO KaOUHETA:

- TOCA/I0YHBIE MECTA MO KOJUYECTBY O0yUYaIOITNXCS;
- pabodee MeCTO IIperno1aBaTes;

- KOMIUICKT Y4eOHO-HATJISITHBIX TIOCOOMIA;

- KOMILIEKT JIEKTPOHHBIX BUJIEOMATEPHUAIIOB;

- 3aJ1aHus AJI IPOBEPOUYHBIX paboT;

- npo¢eCCUOHANTBHO OPUEHTUPOBAHHBIE 3aJaHUS;

- MaTC¢pHrajbl OK3aMCHaA.

26



TexHunueckue cpeacTBa 00yUueHUs:
- IEPCOHAIBHBINA KOMIBIOTED C JIMIIEH3UOHHBIM IIPOTPAMMHBIM 00€CTICUCHUEM;
- IPOEKTOP € HKPAHOM.
- 3ampl  (OMONMOTEKa, YWTAJIbHBIA 3al C BBIXOJOM B HH(DOPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHYIO ceTb HTepHET).
[IpumepHblii  TepedeHb  JEMOHCTPALIMOHHOTO W JaOOpPaTOPHOTO
000pyIOBaHUS:
1. [udposas nadbopatopus o Gusnke s MpenogaBaTes;
[udporas nadboparopus o Gpuznke 151 00ydaromerocs;
Becrel TexHHUYECKME C pa3HOBECAMU;
Komrekt jyist 1abopaToOpHOTo MpakTUKyMa MO OINTHKE;

Kommekt 1t 1abopaTOpHOTro MpakTUKyMa [0 MEXaHHUKE;

AN

Kommnekr myis  1ab0paTOpHOTO MPAaKTHKyMa IO MOJIEKYJISIPHOM
buzuke
U TEPMOIMHAMUKH;

7. Kommnekr ansa mabopatropHOro MpakTUKyMa IO 3JIEKTPUYECTBY
(c reneparopom);

8. Komrmnekt myis u3ydeHus: BO30OHOBIISIEMBIX HCTOYHHUKOB SHEPIHH
(colHEUHOM, BETPOBOM SHEPruH, OMO-, MEXAaHWYECKOM W TEPMOIICKTPUUICCKOU
HYHEPreTUKH );

0. AmrepMeTp J1ab0paTOPHBIN;

10.  BoawsT™meTp 1abopaToOpHBIL;

11.  Konopumerp ¢ HA0OpPOM KAJIOPUMETPUUECKUX TET,

12. Tepmometp 1abopaTOPHBIIL,

13.  KowmmuekT i  WM3y4YeHUS  OCHOB  MEXAHWKH, ITHEBMATUKHU
¥ BO30OHOBJISIEMBIX HCTOYHUKOB DHEPTUU;

14. Bapometp-anepour;

15. byok nuTaHus peryaupyeMsblid;

16. Be0-kamepa Ha MOJBUKHOM ILTATUBE;

17. Bunpeokamepa jist pabOThI C ONTHYECKUMU TPUOOpaMUu;
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18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
SABJICHUSIM;

46.

['eneparop 3ByKOBOI;

['urpometp (ICUXpomeTp);

['py3 HaOOpHBIA;

JIlnHaMOMETp IEMOHCTPALIMOHHBIM;

KoMIieKkT nocyapl IeMOHCTPALIMOHHOM C TPUHAIJICKHOCTSIMU;
MaHoMeTp KUJIKOCTHON JEMOHCTPALMOHHBIN;

MeTtp 1eMOHCTPalMOHHBIM;

Mukpockon 1EMOHCTPALIMOHHBIM;

Hacoc Bakyymub1i1 KoMOBCKOTO;

CTonuK o bEMHBIN;

[lITaTuB 1EMOHCTPAIMOHHBIN (DU3NUECKUM;

DJIEKTPOIUIATKA;

Habop neMOHCTpaiMOHHBIN 0 MEXaHUYECKUM SIBIICHUSIM;
Habop 1eMOHCTpaliMOHHBIN MO JUHAMHUKE BPaIllaTeIbHOTO JIBMKCHUS,
Habop neMOoHCTpallMOHHBIN 10 MEXaHUYECKUM KOJICOaHUSIM;
Habop 1eMOHCTpaliMOHHBIN BOJHOBBIX SIBJICHUA;

Benepko Apxnmena;

Mastauk MakcBenna;

Hab6op ten paBHOro 00beMa;

HaGop ten paBHOI Macch;

[Tpubop nns gemoHcTpanuyu aTMOCHEPHOTO JIABIICHUS;
[Tpu3ma, HAaKJIIOHSIOIIASICS C OTBECOM;

PoIuar 1eMOHCTpaLIMOHHBIM;

Cocynpl coobmmaronmecs;

CrakaH OTJIMBHOM IEMOHCTPALIMOHHBIN;

Tpy6xa HptoToHa;

[ITap [Tackans;

Habop neMoHCTpalMOHHBINA MO MOJEKYJISPHON (U3HKE U TEIJIOBBIM

Ha60p ,Z[GMOHCTpaHI/IOHHHﬁ I10 Ta30BBIM 3aKOHAaM,
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47. Habop kanuuispos;

48. TpyOka nns 1eMOHCTpAllMd KOHBEKIIUU B dKUJKOCTH;

49. umuHIpHI CBUHLIOBBIE CO CTPYTOM;

50. Iap c xonbIOM;

51. BBICOKOBOIBTHBIN HCTOYHHK;

52. Teneparop Ban-ne-I'paada;

53.  Jlozumerp;

54. KaMepTOHBI Ha pE30HAHCHBIX SIINKAX;

55. KowmmuekT npubOpoB U MNPUHANICKHOCTEH IS JIEMOHCTpAIUU
CBOMCTB JICKTPOMarHUTHBIX BOJIH;

56. Kowmmiekr npuOOpoB i H3yYEeHUsS] TMPUHIIMIIOB pajuorpreMa
U pajuornepeiauu;

57. KoMILIEKT MpOBOJIOB;

58.  Maraut nyroodpasHblii;

59.  Marsur nosjocoBoi 1€MOHCTPAMOHHBIN;

60. Mammwuna snexkTpodopHasi;

61. MasTHUK 31EKTPOCTaTUYECKHUIA;

62. HabGop no n3yueHuto MarHuTHOTO TOJIsl 3eMJIH;

63. HabGop aeMOHCTpaIMOHHBIN 110 MATHUTHOMY TIOJTFO KOJIBIIEBBIX TOKOB;

64. HabGop n1eMOHCTpaIMOHHBIN MO MOIYTPOBOIHUKAM;

65. Halop neMOHCTpalMOHHBIH 110 MOCTOSIHHOMY TOKY;

66. HabGop neMOHCTpalMOHHBIN MO JIEKTPUUYECKOMY TOKY B BAKYYME;

67. HabGop neMoHCTpaIMOHHBIN 1O JIEKTPOINHAMUKE;

68. HabGop aysa neMOHCTpalud MarHUTHBIX TIOJICH;

69. Habop a1t IeMOHCTpALMK JICKTPUIECKUX TTOJICH;

70.  Tpancdopmarop yueOHBINH;

71. Ilamouka CTEKJISIHHAS;

72. Ilamouka >00HHUTOBAS,

73.  Ilpubop Jlena;

74.  CTpenku MarHWTHBIC HA IITATUBAX;
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75.  CynTaH 3J€KTpOCTaTHYECKUI;

76.  1lITaTUBBI U30JIUPYIOIINE;

77.  DIeKTpoMarHuT pa300pHbIN;

78. Habop AeMOHCTpalMOHHBIN 10 TEOMETPUYECKON ONTHKE;

79. HabGop neMoHCTpaIllMOHHBIN 110 BOJTHOBOM OINTHUKE;

80. CrnekTpockoI ABYXTPYOHBI;

81. Habop cnekTpalibHbIX TPYOOK C MCTOUHUKOM MUTaHUS;

82.  VYcranoBka mis uzyueHus Gotodpdexra;

83. Habop nemoHCTpaiimoHHBIN N0 noctosiHHoM [1nanka;

84. KoMIIeKT HarIsaHbIX ITOCOOHH 11 MOCTOSTHHOI'O MCITOJIb30BaHUS
85.  KomrmuiekT nopTpeToB /it 0popMIIeHHUS KaOUHETA;

86. KommiekT 7eMOHCTpPalMOHHBIX YUYE€OHBIX TaOJuII.

[IpumepHBIli  TEpeUYeHb  JIEMOHCTPAIIMOHHOTO W JIaOOpaTOpPHOIo

000pyI0BaHUSI HOCUT PEKOMEHIaTEIbHBIN XapaKTep.

[Ipu Hamuuuum HEOOXOAUMOTO OOOPYJOBaHUSI 3aHATUS 10 (UBUKE

B HEKOTOPBIX CIydasiX MOTYT MPOBOAHUTHCS B UMEIOIIUXCS B 00pa30BaTeIbHOM
OpraHu3alii MacTEPCKUX WIIH JIaDOpaTOPUSIX.

3.2 UudopmanuonHoe obecriedeHue 00ydeHust

Jist  peamu3ami TporpaMmbl  00IIe0Opa3oBaTEIBLHOTO  MpEeAMeTa
Ooubsmoreunbit (oHJ 00pa3oBaTENbHONW OpTraHW3allMM HMMEET IeYaTHhIC W/WIU
AJIEKTPOHHBIE YUEOHUKH U Pa3padOTaHHbBIE B KOMIUIEKTE C HUMH Y4eOHbBIE TOCOOUS
(mpu  HaIWM4MM), JONYIICHHBIE K  HCIOJB30BAHUIO TMPU  peaU3aIuu
o0pa3oBaTeIbHBIX MpPOrpaMM CpeIHEero MpoQecCUOHATLHOTO 00pa3oBaHus,
peanu3yeMbIX Ha 6a3e OCHOBHOIO 00IIEro 00pa3oBaHus’.

[Ipu peanusanmum TpOrpaMMbl  MPEAMETa BO3MOXKHO  HCIOJb30BAHHE
AJIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, JOMYIIEHHBIX K WCIOJb30BaHUIO TIPU

peanusanyu 06pa3oBaTENLHBIX IPOrPAMM CPEIHETO 00IIEro 00pa3oBanms’
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4. KoHTposb W oOleHKa Ppe3yabTATOB OCBOEHHSI 0011e00pa30BATEILHOIO

npeameTa

KOHTpO.Hb H OHCEHKA pPC3yJIbTaTOB OCBOCHUA O6Hl€06p&30BaTeJII>HOFO

npeaMeTa pPacKphIBAIOTCS 4Yepe3 MPEIMETHBbIE Pe3yJbTaThl,

HaIpaBJICHHBIC Ha

dbopmupoBanue oOmMX U TPOPECCHOHANBHBIX KOMIIETEHLIMA MO pasieiaam

U TCMaM COACPIKaHUA y‘{€6HOFO MaTtcpualia.

Koa n naumenoBanue
(hopMupyeMbIX KOMIIeTeH M

Pa3zgen/Tema

THn oeHOYHBIX
MeponpUusI THIA

OK 01. Bseibupats cmoco0sl
pereHusI 3aay
npodeccHOHATBHOM JIeSTeIIEHOCTH
MPUMEHUTEIbHO K  Pa3JInYHbIM|

Paszgen 2. Temsr 2.1.,2.2., 2.3.
Pasnen 3. Temnr 3.1., 3.2., 3.3.
Pasnen 4. Temr1 4.1.,4.2., 4.3
Pazgen 5. Temsr 5.1.,5.2., 5.3.

KOHTCKCTaM Paznen 6. Tema 6.1
Pazgen 7. Temwr 7.1, 7.2, 7.3
Paznen 8 Tema 8.1
ITo/c’
OK 02. Hcnonw3osars Paspen 2. Temsr 2.1., 2.2., 2.3.
COBPEMEHHBIC CpEACTBa IIOMCKa, Paspen 3. Temnl 3.1., 3.2., 3.3.
aHaIM3a Hu HHTCpHUPCTAUNH Pasnen 4. Temsr 4.1.,4.2.,4.3
H(bOpMaLUK Pazgen 5. Temsr 5.1.,5.2., 5.3.
1 WH(OPMAIMOHHBIE TEXHOJIOTHH Pasnen 6. Tema 6.1
hue| BBLIIOJIHEHHS 3a1ay

MpoPECCUOHATBHON JIEATETLHOCTH

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

OK 03. [Tnanuposats Paznmen 1. Tema 1.1

M peanu3oBbIBaTh  coOcTBeHHOe Paznen 3. Temsi 3.1.,3.2., 3.3.
npodeccroHanbHoe Paznen 4. Temb1 4.1.,4.2., 4.3
151 JUYHOCTHOE pasBUTHE, Pasnen 8 Tema 8.1
MpEANPUHIMATEIBCKYIO o/c

e TeIbHOCTh

B npodeccuoHaIbHON  cdepe,

MCIIOJIb30BATh 3HAHUS

Mo TpaBoBOM U  (UHAHCOBOH

FPaMOTHOCTH B pa3IMYHBIX

PKU3HEHHBIX CHTYaITHSIX

OK 04. OddexTusHo| Paznen 2. Temsr 2.1.,2.2., 2.3.
B3aMMOJIEHCTBOBATE M pabOTaTh Pazpen 3. Temsr 3.1., 3.2., 3.3.

B KOJJICKTUBC U KOMaH/IC

Pa3znen 4. Temn1 4.1.,4.2., 4.3
Pazpen 5. Temnr 5.1.,5.2., 5.3.
Pazgen 6 Tema 6.1

Pasnen 7. Temnr 7.1, 7.2, 7.3
ITo/c

OK 05. OcymecTBiasiTh YCTHYIO

U MACbMCHHYIO KOMMYHHKAIIUIO HQA

Pa3zmen 1. Tema 1.1
Pazgen 2. Temsr 2.1.,2.2., 2.3.

YCTHBIH OIpoc;
(POHTATEHBIAOIIPOC;
KOHTpOJIbHAs paboTa;
Ha0JI0/IeHue

3a BBIIIOJTHEHUEM
nabopaTOpHBIX paboT;
MpaKTH4ecKre paboThl
(pemienue
Ka4eCTBEHHBIX

Y pacyeTHBIX 33ja4);
TECTUPOBAHUE;
pelIeHne Kenc-3a1ay;
BBITIOJIHEHHE
MPAKTUYECKHX
3aJaHui
po¢eCCHOHATBHON
HanpaBJIeHHOCTH;
BBITOJIHEHUE 3a/IlaHHUH
ITPOMEXKYTOUHON
aTTecTaluu

" TIpodeccHOHATBHO OPUEHTUPOBAHHOE COEPIKAHUE (CONEPIKAHME TIPUKIIATHOTO MOIYJIS).
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roCy1apCTBEHHOM A3BIKE]
Poccuiickoit denepanuu ¢ y4eToM
0coOeHHOCTEH COLMAJIBHOTO
1 KyJIbTYPHOI'O KOHTEKCTa

Pazgen 3. Temsr 3.1., 3.2., 3.3.

Pasnen 4. Tems1 4.1.,4.2., 4.3

Pazpen 5. Temnr 5.1.,5.2., 5.3.

Pasnen 6. Tema 6.1

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

ITo/c

OK 07. CopeiicTBOBaTH
COXPaHCHHIO OKPYKAIOIIEH Cpellbl,
pecypcocOepexeHIIo, MPUMEHSTH
3HaHUS 00 W3MEHEHHH KJINMAaTa,

Pazgen 2. Temsr 2.1.,2.2., 2.3.
Pa3zgen 3. Temsr 3.1.,3.2., 3.3.

Pasnen 4. Tems1 4.1.,4.2., 4.3

Pasnen 5. Temsr 5.1.,5.2., 5.3.

TIPAHIIHATIBI Gepesnsoro Pasnen 7. Temnr 7.1, 7.2
[POU3BOCTBA, 3(1)(1)6KTE/IBHO Pasnien 8 Tema 8.1
NEHCTBOBaTh B YPE3BBIYAMHBIX o/
CUTYyaIUsAX or¢

1IK 1.2. Paszgen 2. Temsr 2.1.,2.2., 2.3.

Pasnexn 3. Temsr 3.1., 3.2., 3.3.

Pasnen 4. Temr1 4.1.,4.2., 4.3

Pasgen 5. Temsr 5.1.,5.2., 5.3.

Pazgen 7. Temnr 7.1, 7.2
Pasnen 8 Tema 8.1
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