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PEIIEH3 UK A
Ha pabouyio nporpammy
10 IUCUHITIHHe «Dusuxay

(HanﬂaBKH))
KBanuukarms BBITYCKHHKA —CBaprmK
}opma 06yuers — OYHasg

Pazpaborupxy: Pacronmmma B.1., Ipenomasarens I'GITOY PO «CHUT»
(DHO, domfcyocmzo, opearnusayus)

17.05.2012 Ne 413 (pem. ot 27.12.2023), onoxenuit GOOIT COQ, YTBEPXKACHHON TpHKazom
Munnpocsemenng Poccun ot 18.05.2023 Ne371, ¢ yuerom IIPUMEPHOH paboyeit IPOrpaMMpI
06m606pa303aTenLHoﬁ AUCHHIUIHHBL «Dusmkay g IpodeccnoHamppx oOpasoBarensHpx
OPTaHH3anuH, ono6peHHoH mHa sacemanun Ilenarormueckoro cosera OI'GOY NIII0 KPITIO
HpoToKosoM No 13 ot 29y, CEHTA0ps 2022 ropa,

Henu u 3anauy OCBOCHHS paboyeit HPOrpaMMbl tueHumnmgy «Du3HKay cooTHecerEs g
00ImMMH ey o0pasoBaTensHO OpOrpaMmer 1o npodeccunls.01.05 CBapuimk (pyuHoit u
HaCTHYHO MEXaHH3UPOBAHHO] CBAPKH (Hamnasku)),

15 HOsI6ps 2023 1. No 863, ®'OC COO, yrBepxgentoro lIpuKkasom MunoGprayku Poccun or

AUCIHILTHHEL, KOHTPOIb U OLleHKa Pe3yJIbTaTOB OCROEHMS 001eo6pasoBates Hoj JUCHUTUTHHEL,

B pasnene «O0ras XapaKTEePUCTHKA paboueii IPOrpaMMeI obueobpasosarepHoH
Y4EOHOM AUCIHIITHHBL «Du3ukay OIpenesIeHo MecTo AUCLHHITIMHEL, KOTOpas sBisercs YaCThIO
obpaszoBaTensHO; HPOTrpaMMbI B COOTBETCTBHY ¢ ®I'oC CI10, peanusyemoit Ha 6aze OCHOBHOI'O
ob1iero 06pasopamms. YKaszanel nemp y Salatuy IICUMILIMHBL, nafo OIIUCaHHEe pe3ynbTaToR
00y4eHus, B Tom HHCIC W omucaHue O6mmx y IpodeccHonansaprx KOMIIeTeHIIH, Ha
(opmuposanue KOTOPbIX Hanenerno 06yyenye.

B paspere «Ctpykrypa u ColepIKaHue 0bmeobpasosaresuol JUCLHTITHHBD)
HPHBEIEHB! 00BEM M BHIE paboTer 1o AUCIHIIMHE, TeMaTHYeCKui may ¢ YKa3aHUeM pasrenos,
TeM, 00beMa 9acos, a Taxke obpasosarensHpx Pe3ynbTaToB.

Pasnen «Venopms beamusanuu  mporpammer 061meo6pasoBarens o JUCIUTUTHHEBD)
BKTIIOY9AeT MatepuamsHoe p TeXHHIECKOe, HHDOpMaOHHOE OCHAaIllCHUE IIpernonaBams
JUCIATITHHE,

B pasgene «Kontpons u onenxa Pe3yNbTaToB 0cBoeHms obmmeobpasoBarenpHoOl
AUCIUIUIMHED) IIPUBE [EHb] IIaHupyeMbie 06pasoBareppie PE3yIbTATEL

Hp0(1)ecCHOHanLHo-OpHeHTHpOBaHHoe COICpXKaHHE  mporpammel CIIOCOOCTBYET
hopmEpoBaHuIO .. IpOQeccuonambLHpIR KOMITeTeHIME B cooTBercTBHEM ‘¢ @ OC CIIO mo
npodeccun 15.01.05 Crapimx (pyunoii i HaCTHYHO MeXaHU3HUPOBAHHO CBAPKH (HaIUIaBKH)).

1K 1.4 TIposoaurs IOATOTOBKY JJIEMEHTOR KOHCTpyKumu(usnenust, ysmnos, AeTalelt) moy
CBAPKY 3a4HCTKY CBAPHBIX WIBOB K YAQJIEHUE ITOBEPXHOCTHBIX nedexTon IOCJIE CBapKH ¢
HCIOJIb30BAHMEM PYYHOT'O 1 MCXaHH3UPOBAHHOIO HHCTPYMeHTY.



U II03HaBartenbHOIM ACATCIIBHOCTH 1 pacumpenne npodeccronansHoi; SPYIHMUUH CTYIEHTOB,
YKa3aHE! pasmiranpe (hopMmEr yuebroii pabdoTkL.

3akiogene: pabouag HIporpamma y4yeGuoji AUCTHIITHHEEL «Duspkay PeKoMeHnyeTcs x
HCIOMb30BaHMIO  mpy IIOATOTOBKE KBaTH UM pOBaHHBIX pabounx, CIyXalux 1o
npodeccunl5.01.05 Crapiux (PY4HOI 1 YacTiHuR MEXaHUBUPOBAHH O CBAPKH (HAILIaBKH)),

P : 5
Tiisligelin 07, 1y Ldadoraee
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PEITEH3U A
Ha pabo4yIo mporpamMmy
0 JuciuIuinae «Pu3ukay
anst npodeccunl5.01.05 Craprux (py4HO¥ B "acTHUHO MEXaHU3UPOBAHHON CBApKH
(HarTaBKw))
KBATH(UKALHS BEITYCKHEKA —CBAPLIUK
dopma o6ydenus — ounas

Paspagorami: Pactorumma B, npenonasate
(PHO, donacrocme, opeanusayus)

o

Pabouass mporpamma o obreobpazoBarensHol  yueGHOM macnumine  «Dusukay,
[IPCACTABICHHAs! HA PELEH3UIO, COCTABIEHA JIOTHYHO, CTPYKTYpa COOTBETCTBYET IIPHHITUITY
CAMHCTBA TEOPETHYECKOr0 M MPAKTHYECKOro OOYyYeHHs. Pasmeisi BBIZICNICHB] THIAKTUYECKH
nenecoobpasno. IlocnegoBarensHoCT TeM, INpelUlaraeMeIX K H3y4eHHIO, HAIpaBlIcHa Ha
Ka9CCTBCHHOC yCBOCHUE y4eOHOro Marepmana. Llemn u 3amaunm JUCHUIUIMHB] COOTHECEHBI C
OOIIMMM TIETSIMU OCBOEHHS 00pa3oBaTeNbHOM TporpamMmer — [IPOrpaMMBI MOJTOTOBKH paboumx,
mo mpodeccun  15.01.05. Crapuuk (PydHOW ¥ yacTHYHO MEXaHU3UPOBAHHOH CBapKh
(mammmaBkm)) Jlormka CIDYKTYPBL, COLCPIKAHHUA, a TaK e yd4eT IpoQecCHOHATBHOM
HAIIPABJICHHOCTH MPOIPAMMBbI IO3BOJIAET AOCTHYL HEOOXOIUMOTO YPOBHS cHOPMHPOBAHHOCTH
00IIMX ¥ IPO(ECCHORATBHBIX KOMIETEHITHIA.

B paboueit mporpamme OTP&KEHA  CBA3H MEXIYy TpeOOBaHMSIMU (hemepanbHOro
TOCYAapCTBEHHOrO  00pa30BATENBHOrO — CTaHAApPTA cpenHero  obmero 06pa3oBaHWS U
benepanbHOTO rocyaapcTBeHHOrO 00pasoBaTENEHOrO CTAHIAPTA CPEAHErO IpO(ECCHOHAILHOTO
obpasopanms mo mpodeccun 15.01.05 Cpapiuk (pydHOH W YACTHYHO MEXaHU3UPOBAHHOMN
CBapKU (HAIUIaBKH)) 4Yepe3 BBLICICHHUE IJIAHKPYEMBIX  00PA30BATETBHEIX pe3yIpTaToB
obpasoBaTenbHOM  OuCHHIUIMEBEL B pabouedl  mporpamme  3aT0XKEHO — OBECHCUEHEHE
NPOQECCHOHANBHON  HANPABIEHHOCTH CPCAHETO  HPO(ECCHOHANBHOTO  06pa3oBaHmMs.
Temarnyeckuit man paGodeit mporpamMmbl oTBeYaCT 3aJla4aM COBEPIIEHCTBOBAHHS CIIOCOOHOCTH
¥ TOTOBHOCTH K JalbHEHIIEeH TPy I0BOH NesATENbHOCTH.

B paGouweit mporpamme mpencTaBieHB MUHHMAILHOE MaTepPHAaIbHO-TEXHUYECKOE
obecrieyenre y4eOHOM NUCIUILIAHEL [ICPEHCHb OCHOBHOH M [OIOJHUTENBHON JIMTEPATYpHI,
MHTCPHET-PECYPCOB. YKa3aHHBIE PECYDPCEHL, 4 TAKKE MATEPHATBHO-TEXHHUECKOE obecneuenne
CIIOCOOCTBYET ILUIAHOMEPHOMY W Ka9CCTBCHHOMY OCBOCHMIO BCEX JUJIAKTHYECKHX €IHHMIL,
YCTaHOBIICHHBIX B Ka4eCTBe Liellel U 3a/1au paboueit mporpaMMebL. ‘

ABTOPOM T'DaMOTHO ONPENENIeHbl THIThI ONEHOYHbIX MEPOTIPUATHH, HCHOIB3yEMEBIE B
Hponecce TEKYIEro M INIPOMEXKYTOYHOTO KOHTPONS, B COOTBETCTBHH ¢ TpeOOBaAHHIMH.
OCHOBHBIC ITOKA3aTENH  OLCHKH pesynbTaTta IO3BOJIIIOT JTHArHOCTHPOBATH JOCTHIKEHME
YCTaHOBICHHBIX 00pa30BaTeIbHBIX PE3YIbTATOR.

3akmouenne: nammas  pabouas nporpaMMa  06uIeo6pa3oBaTebHOM y4eOHOI

o o JACKAIUIRHDL . «DUIUKAY , . PEKOMEHIYeTCS K  HCHOJNB30BAHMIO B, .. IPO(PECCHOHAIBHEIX.. .

00pazoBaTenIbHbIX OpraHMU3aIUsIX B COCTaBe 00pazoBaTeNLHOM IIPOTrPaMMBI
nonpodeccnn15.01.05 Crapmuk (pydHON U YaCTHIHO MEXaHU3UPOBAHHOM CBAapKH (HAIIABKHM))
Penensent:

Frmeenvba & hpreropaber frceeé

7 ‘ (hamudus_rims E)TLY@CTBO)
SETOF PO, GuoF s

(IOIHKHOCTD, 00Pa30BaAHKE)
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. OBLIAST  XAPAKTEPHUCTHKA PABOYEl IIPOI'PAMMBI
YYEBHOU JUCLHUIIIMHBI

. CTPYKTYPA Y COAEPXXAHUE YYEBHOU JTUCIIMITJIMHEI

. VCJIOBUSI  PEAJIM3ALIMM  TIPOTPAMMBI  YUEBHOM
JTICLATUTNHEI

. KOHTPOJIb M1 OHLEHKA PE3VJIbTATOB OCBOEHU
YYEBHOU JUCHUIIIMHBI
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1. O0masi  xapakTepHCTHKA paGoueii mporpaMMbl  001Ie00pa3oBaTEJIbHOM
AUCHHMILIUHBI «DU3HKa»

1.1 MecTto AucuMILVINHBI B CTPYKTYpe o0pa3oBaTtebHoi nporpammbl CI1O:
O6meobpa3oBatenbHas  aucuuiuinHa — «Pusukay  gBiIAeTCS  00s3aTedbHOW  YacThIO
00m1eo0pa3oBaTeapHOro MUKIIA 00pa3oBaTenbHOM porpaMMel B coorBetcTBru ¢ @I'OC CIIO mo
npodeccun 15.01.05 Crapmuk (py4HON U YaCTUYHO MEXaHU3UPOBAHHOW CBApKH (HAILJIABKH)).

1.2. e 1 nJIaHUpPyeMble Pe3yJibTAThI 0CBOCHUS IUCIUIIJIMHbI:
1.2.1. lHeau (M cHUNIMHBI:

Copepxanue nporpamMmbl o01Ieo0pa3oBaTeabHOM TucHuIuiiHbl Ou3nKka HanmpaBiIeHO Ha
JOCTUKEHHUE CIEAYIOUINX LEIeH:

o (dopMHupoBaHUE WHTEpECA M CTPEMIICHHsI O0yJaroIuXcs K HAYYHOMY HM3YYCHHUIO
IPUPOJIBI, Pa3BUTHE X WHTEUICKTYaJIbHBIX M TBOPUECKHUX CIIOCOOHOCTEH;

o pa3BUTHE MPEACTaBICHHH O HAyYHOM METOJE MO3HaHHS W (OPMHUpPOBAHUE
HCCIIEIOBATEIHCKOTO OTHOIICHHS K OKPY)KAIOIINM SIBIICHHSIM;

o (dbopMHEpOBaHHE HAayYHOTO MHPOBO33PEHHsI KaK pe3ysbTara H3y4eHHS OCHOB
CTPOEHHS MaTepuu U GyHJAaMEHTAIBHBIX 3aKOHOB (PU3HKY;

o dopMupoBaHHe YMEHHH OOBSCHATH SBICHUS C HCIOJIb30BaHUEM (DHU3NYECKUX
3HAaHUH U HAYYHBIX JI0Ka3aTeIIbCTB;

o dopMHupoBaHUE TPEACTABICHUA O pond (PU3UKK A  Pa3sBUTUA  JPYTUX

€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTUH.

JocTmwkenne 3TUX Ieneil o0ecrieynBaeTcs pelmeHrueM CIeAYIOIUX 3aaad B Iporecce
M3Y4eHHUs Kypca (pU3UKU Ha YPOBHE CpeIHEro o0Iiero oopa3oBaHus:

. NpUOOpEeTEeHNE CUCTEMBI 3HAHUKH 00 O00muX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHSX, BKIIIOUAsh MEXaHUKY, MOJIEKYJISIPHYIO (DU3HKY, SIEKTPOAUHAMUKY, KBAHTOBYIO
(bU3KKY U TIEMEHTHI aCTPOPU3UKH;

. dbopMupoBaHUEe YMEHUN NPUMEHSATh TEOPETUYECKHE 3HAHUS ISl OOBICHEHUS
bu3nYeCKUX SIBICHUN B MPUPOJE W IJIS NMPUHATHS MPAKTUUYECKUX PEIICHUN B MOBCEIHEBHOMN
JKU3HU,

. OCBOEHHUE CIOCOOOB pEelIeHMs pa3IMuYHbIX 3a7ad C SBHO 33JaHHON (U3NYECKOU
MOJIeIbIO, 3a/lay, MOJPa3yMEBAIONIMX CAMOCTOATEIbHOE coO3/aHue (QU3UYeCKOW MOJENH,
COOTBETCTBYIOLIEH YCITOBHIM 3a/1a4H;

L IIOHHMMaHHEC (1)I/ISI/I‘ICCKI/IX OCHOB Y IIPUHIIUIIOB I[Cf/iCTBPISI TEXHUYCCKUX yCTpOfICTB
N TCXHOJIOTHYCCKUX MMPOUCCCOB, UX BJIUAHUA Ha OKPYKAOMIYIO CPEY,
L4 OBJIAICHUC MCTOHAaMH  CAMOCTOSATCIBHOI'0 IIJIAHUPOBAHUA W  IIPOBCACHUA

(GUBMYECKUX OKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanud WHHOPMAINH, OMpEeIeIeHUs
JIOCTOBEPHOCTH MOJIyYEHHOT'O pe3yibTaTa;

. CO3JJaHME YCJOBUH JJs pPa3BUTUS YMEHUM MPOEKTHO-UCCIEIOBATENbCKOM,
TBOPYECKOM EATEIBHOCTH.

[ ]

1.2.2. [lnannpyemblie pe3yJabTAThI OCBOCHHUS 001Ie00pa30BaTEJIbHON JTMCUUILIUHBI B
coorBercTBMH ¢ PI'OC CIIO u Ha ocaoBe PI'OC COO

Oco0oe 3HaueHue nucHUIUIMHA uMeeT npu popmupoBanuu U passutuu OK u I1K no
npodeccuu 15.01.05 Capuiuk pyqyHON U YaCTUYHO MEXAHU3UPOBAHHOW CBApPKH (HATLIIABKH).



Kon n HauMeHnoBanmne
bopmupyembIx
KOMIIleTeHIIMH

l'[.nalmpyeMbIe PE3YyJbTAaThbl OCBOCHUSA NPOTrpaMMbl IO JTUCHUIIJINHE

Oo0mme

JAucuunianHapHbie

OK 01. Beibupats
CIOCOOBI PeICHUs
3amad
npodeccnoHaTBEHOMI
JESTEITbHOCTH
NPUMEHUTEIBHO

K Pa3JInYHbIM
KOHTEKCTaM

JlugHOCTHBIE PE3yNIBTATHI
TPYJAOBOTO BOCTIMTAHUS:
- TOTOBHOCTh K TPYyAY,
Tpyaoooue;

- TOTOBHOCTb K aKTHBHOM JEATEIHLHOCTH TEXHOJIOTMYECKOM
51 COLMAILHON HAIPaBJICHHOCTH, CIIOCOOHOCTH
WHULIMUPOBATH, TUIAHUPOBATh M CAMOCTOSITCIIBHO BBITIOJHATH
TaKyIo JICSITeIbHOCTD;

- HWHTEpPEC K pa3IudYHbIM
eI TEIILHOCTH,

- TOTOBHOCTh M  CIIOCOOHOCTH K  0OOpa3oBaHHUIO
¥ caMo00pa30BaHUIO Ha MPOTSHKCHUN BCEH JKHU3HH,

- YMEHHE MPOTHO3UPOBATHh HEOIATOMPHUITHBIE SKOJIOTHYECKHE
MOCIICACTBHSI MIPEANPUHIMACMBIX JCHCTBHM, MPEIOTBpAIIaTh
HX;

MertanpeamMeTHbIe pe3yIbTaThl JOJKHBI OTPAXKATh:
OBnaseHre yHHBEPCAIbHBIMU YYEOHBIMH TO3HABATEIbHBIMH
NEUCTBUSIMH:

a) 6a30BBIC JTOTUYECKHE ICHCTBUS:

CaMOCTOSITENIEHO  (DOPMYJIUPOBATh M AKTyaJIM3HPOBAThH
npobiieMy, paccMaTpHBaTh €€ BCECTOPOHHE; YCTaHaBIIUBATH
CYIIECTBCHHBI TPU3HAK WM OCHOBAaHUS IS CPaBHCHWS,
Knaccupukanud U 00OOIIeHUs;  OMpeNeNsiTh  LelH
NESATCIIbHOCTH, 3aJ1aBaTh IapaMeTphl W KPUTEPUH WX
JIOCTMKCHHMS; BBISIBJISATH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B
paccMaTpUBAaEMBIX  SIBJICHUSX; BHOCUTh KOPPEKTHBBHI B
JIeSATEeILHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB IIENISIM,
OIICHUBATh PHCKHU IIOCIICJCTBUN JIEATSIHPHOCTH; Pa3BHBATh
KpEaTHBHOE MBIIIJICHUE TP PEIICHUN KU3HEHHBIX MPOOIIeMm;
0) 0a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- BIAJACTh HaBBIKAMH  y4eOHO-MCCIEOBATEIBCKON W

JAOJDKHBI OTpaXaTb B YaCTHU

OCO3HAHUE HEHHOCTH MAaCTCPCTBA,

chepam mnpodeccruoHaTbHOM

[IP6 1. CdopMHpOBaHHOCTH MPEACTABICHUNH O POJIH
1 MecTe (PU3UKU U aCTPOHOMHH B COBPEMEHHOM HAay4HOU
KapTHHE MHpa, O CUCTEMOOOpasyroliel posu (U3UKU B
pa3BUTUU €CTECTBEHHbIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOTHMH, O BKJIAaJe POCCHUHCKHUX
U 3apyOeXHBIX YYEHBIX-(QU3UKOB B pPa3BUTHE HAYKH;
NOHUMaHUe (U3NYECKON CYIIHOCTH  HaOJII0JaeMbIX
SBJIGHUH  MHUKpPOMHpa, MaKpoMHMpa M  MEramupa;
NOHMMAHHUE pOJIM  aCTPOHOMHUM B  IIPAKTHYECKOU
JEATEIbHOCTH  4YeJIOBEKa W JaJbHEHIIEM  HAy4HO-
TEXHUYECKOM pa3BUTHH, ponu bu3uKu
B (opMupoBaHUU Kpyrozopa M (pyHKIHOHAJIBHON
IPaMOTHOCTH Y€JOBEKAa JUIsl PELICHHs IPAKTHYECKHUX
3a/1a4;

IIP6 2. CdopMupoBaHHOCTb YMEHHMH paclio3HaBaTh

¢usznueckue  sABIeHUS  (mpouecchl) U OOBACHATH
UX Ha OCHOBE MH3Y4YEHHBIX 3aKOHOB: PaBHOMEPHOE
U  PaBHOYCKOPEHHOE  NpPSIMOJIMHEMHOE  JBUXKEHHUE,

cBOOOMHOE TAaJeHHE Tel, ABI)KEHHE IO OKPYKHOCTH,
WHEPLUS, B3aMMOJCUCTBHE  TeI, KoJIe0aTelbHOe
JBUKEHHE, PE30HAHC, BOJHOBOE NBWXKeHHE;, Tuddysus,
OpOYHOBCKOE JIBH)KCHHE, CTPOEHHE IKUIKOCTEH |
TBEPABIX TeJl, U3MEHEeHHE Oo0beMa TeNl MpPU HarpeBaHUU
(oxnaknmeHuw), TEIMJIOBOE paBHOBECHE, HCIApEHHE,
KOHJCHCALMs, IUIABJICHUE, KpUCTAJUIM3alus, KUIEHUE,
BJIIAKHOCTh BO3/lyXa, CBA3b CpEOHEH KHHETHYECKOU
SHEPTUU TEMIOBOTO JBIKEHUS MOJIEKYJT C abCONIOTHOU
TeMIepaTypol, NOBBIIIEHUE [aBJIICHUS Ta3a MpPU €ro

HArpeBaHUM B  3aKPBITOM COCYJ€, CBSI3b MEKIY
nmapaMeTpamMyu COCTOSHWSI Ta3a B  HM3O0MPOIECCax;
AJIEKTPHU3ALIHS T, B3aUMOCHCTBHE 3apsJ0B,




MPOEKTHOM JIeATETHbHOCTH, HABBIKAMHU Pa3peIIeHUs MpooIiem;
- BBISIBIIATD MPUYMHHO-CIIECTBEHHbIE CBA3U u
aKTyaJIN3UpOBATh 3a7avy, BbIABUIaTh TMIIOTE3y €€ PELICHUS,
HaxOJWTh  apryMEHTbl Uil  JIOKAa3aTelIbCTBA  CBOUX
YTBEPKICHHI, 3a7aBaTh rapaMeTpbl
Y KpUTEPUU PELLICHNUS;

- AHAJIU3UPOBATH I[IOJYYECHHBIE B XOJE pPEUICHUs 3alaqyu
pe3ynbTaThl, KPUTHYECKH OLEHUBATh HUX JOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSAX;

- yMEThb T[EPEHOCUTh 3HAaHUA B [IO3HABAaTEIbHYIO U
MPAKTUYECKYIO YaCTH KU3HEAEATEIbHOCTH;

- YMEThb MHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX
o0OJacrei;

- BBIJBUTaTh HOBBIE UJIEH,
MOJXO/Ibl U PELICHUS;

- MPOSBIATH  CIOCOOHOCTh WX  HUCHOJB30BaHUS B
MMO3HABATEJIbHON U COIIMAIbHOM MPAKTHKE;

-MIPOSIBIIATH CITIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIIbHOMY

npeajiaraTb OPUIMHAJIBHBIC

IIOMCKY  METONOB  DEIIEHUS  MpaKTUYECKUX  3ajad,
MPUMEHEHHUIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;
-CTaBUTh M (opMynupoBaTb  COOCTBEHHbIE  3a/1a4M

B 00pa30BaTeNbHOMN 1eATEIbHOCTH U JKU3HEHHBIX CUTYaIHIX;
-BBISIBIISITh IIPUYHNHHO-CJIEICTBEHHBIE CBA3U U
aKTyaJIu3UpoBaTh 3aJauy, BbIIBUTaTh TUIIOTE3Y €€ pEIIeHMUS,
HaXOQUTb  apryMeHThl  JJsi  JI0OKa3aTelbCTBAa  CBOMX
YTBEPKACHUM, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;
AQHAIN3UPOBATh IONYYEHHBIE B XOJ€ pEIHICHHUS 3aJaud
pe3ynbTaThl, KPUTUYECKH OILIEHWBATh MX JOCTOBEPHOCTH,
IIPOrHO3MPOBaTh H3MEHEHHWE B HOBBIX YCIOBUSX; JaBaTb
OLICHKY HOBBIM CHUTyalUsiM, OLEHHBAaTh NPUOOPETEHHBIH
OTBIT; pa3pabaThIBaTh IUIAH PEUIeHHUsS MPOOIEMBbI C Y4eTOM
aHaJIM3a UMEIOUIMXCA MAaTepHAbHBIX M HeMaTepualbHbIX
pecypcoB;

OCYIIECTBJIATh 1EJICHANPABICHHBIN MOUCK MEPEHOCA CPEJICTB

HarpeBaHWe TMPOBOJHMKA C TOKOM, B3aWMOJICHCTBHE
MarHuTOB, OJCKTPOMAarHUTHAs WHIYKIUs, JEHCTBHE
MarHUTHOTO TIOJISI HA TPOBOJHHUK C TOKOM U JIBHKYIIHHACS
3apsiji, OJCKTPOMArHUTHBIE KOJEOaHWUS W BOJIHBI,
NPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTpPakKEHUE,
npeIoMIICHUE, uHTEpEpEHITHS, mdpakus
u HOJISIpU3ALUS CBeTa, JUCTIEPCHS CBETA;
(dboTtoanekTpuueckuii  3G(HEKT, CBETOBOE JaBJICHUE,
BO3HHKHOBEHHUE JTMHEHYATOrO CIIEKTpa aToMa BOAOPOAA,
€CTEeCTBEHHAS U MCKYCCTBCHHAsI PaJIiOAKTUBHOCTH;

[1P6 3. Bmangenune OCHOBOMOJATAIOIIUMH (DU3HMUECKHUMU
NOHATUSMH W BEIMYMHAMH,  XapaKTCPH3YIOUIHMMHU
¢usnveckne Mporecchl (CBA3aHHBIMA C MEXaHUYEeCKUM

JABUXKXCHUECM, B3aHMOﬂeﬁCTBHeM TCJI, MCXaHHNYCCKHMMH
KOJICOQHHSIMH U BOJIHAMMU, ATOMHO-MOJICKYJIAPHBIM
CTPOCHUEM BCIICCTBA, TCIIJIOBBIMH ImpoueccamMu;

JJEKTPUYECKUM M MAarHUTHBIM IIOJISIMH, DJIEKTPHUYECKUM
TOKOM, 3JI€KTPOMarHUTHBIMHU KOJIEOAHUSIMH M BOJIHAMU;
ONTUYECKUMHU SIBJICHUSMH; KBAHTOBBIMU SIBICHUSMHU,
CTPOECHHEM aToma 51 aTOMHOTO anpa,
paZOaKTUBHOCTBIO); BJIAJEHUE OCHOBOIOJATAIOIIHUMU
ACTPOHOMUYECKUMHU MTOHATUSMH, ITO3BOJISIOIIMMU
XapaKTEepU30BaTh MPOLECCHI, IPOUCXOAAIINE HA 3BE3AX,
B 3BE3/IHBIX CHUCTEMAX,
B MEXTaJaKTHYeCKOW cpejie; IBM)KEHHE HEOECHBIX Ted,
JBOJTIOIHIO 3Be3] U BeceneHHoi;

I[IP6 4. BrageHue 3aKOHOMEPHOCTSMH, 3aKOHAMH
U TeopusMH (3akoH BcemMupHoro TtsroteHus, [, II u III
3akOHbl HBIOTOHA, 3aKOH COXpAaHEHHS MEXaHUYECKON
SHEPIHM, 3aKOH COXPAHEHUs UMIIYJIbCA, MPHUHIUI
CYNEpIO3ULUM  CWJ,  IIPUHLUI  PaBHOIPABHOCTH
WHEpPUMAIBHBIX  CHCTEM  OTCYETa;  MOJEKYJISIPHO-
KMHETUYECKYI0 TEOPUI0 CTPOCHHs BEILECTBA, Ia30BbIC
3aKOHbI, TEPBBI 3aKOH TEPMOJAMHAMHUKH; 3aKOH




U CTI0CO0O0B JCHCTBUS B MPO(ECCHOHANBHYIO CPEy;

YMETh NePeHOCUTh  3HAHUSA B MI03HABATEIbHYIO
" MPAKTUYCCKYIO 06HaCTI/I KHU3HCACATCIIbHOCTH,

yYMETh HMHTETPUPOBATh 3HAHUS M3 PAa3HBIX IMPEIAMETHBIX

06J13,CTCI71; BBIJIBHUI'aTh HOBBIC niacu, npeajaratb
OpPUTrHHAJIbHBIC IMTOAXOAbI U PCHICHU A,
CTaBHUTb HpO6JICMLI u 3aJa4u, AOITYyCKAaroue

AJIbTCPHATUBHBIC PCIICHUA

COXpaHEHHUS OJJIEKTPUYECKOro 3apsiaa, 3akoH Kyiona,
3akoH OMma JuIsi ydacTka 1enu, 3akoH Oma i MOJHOU
JJIEKTPUYECKON Lenu, 3akoH [xoyns - Jlenna, 3akoH
JJEKTPOMAarHUTHOM  MHIYKLUHH, 33aKOH  COXPAaHEHHS
SHEPIrHM, 3aKOH MPSMOJIMHEHHOTr0 pacnpoCTpaHEHUs
CBETA, 3aKOH OTPaXCHUs CBETA, 3aKOH MPEJIOMIICHHS
CBETAa; 3aKOH COXPAHEHHUS JHEPrUH, 3aKOH COXPaHECHUS
UMITYJIbCA, 3aKOH COXPAHEHMS JJIEKTPUYECKOro 3apsja,
3aKOH COXpPaHEHMsI MAacCOBOTO 4HCIa, moctynarsl bopa,
3aKO0H PaauOAKTUBHOIO pacmajna); YBEpPEHHOE
HCII0JIb30BAaHUE 3aKOHOB
U 3aKOHOMEpHOCTEeH mpu aHanu3e (GU3NYECKUX SBICHUIN
Y MIPOLIECCOB;

[IP6 6. BnageHwe OCHOBHBIMM METOJIaMH HAay4YHOTO
MO3HAHUS, WCIHOIb3YyeMbIMA B (PH3UKE: TPOBOJIUTH
npsiMble M1 KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIUYUH,
BBIOMpAsi ONITUMAJIBHBIN CIIOCO0 M3MEPEHUs U UCIIOJIb3YsI
W3BECTHBIE METOJBI OLEHKH IOTPEHIHOCTEW N3MEpPEHUH,
IPOBOANTH HCCIEAOBAaHUE 3aBUCHUMOCTEH (DHU3HMUECKHUX
BEJINYUH

C WCIOJb30BAaHUEM TMPSMBIX HU3MEpPEHH, OOBSICHATH
TOJYYEHHBIE  PE3YJbTAaThl, HCIOIB3YsA  (PU3HUECKUE
TEOpPHM, 3aKOHBl W TIOHATUS, M JelaTb BBIBOJBI;
coOnrofarh  mpaBuia  Oe30macHOro  TpyAa  INpu
MPOBEACHUU HCCE0BAHUMI
B paMKax Yy4eOHOro JKCIIEpUMEHTa U  y4eOHO-
HCCIEA0BATENIbCKON AESITENIbHOCTH C HCHOJIb30BAHHEM
IHU(PPOBBIX U3MEPHUTEIBHBIX YCTPOUCTB U J1a0OPATOPHOTO
obopynoBanusi; C(HOPMUPOBAHHOCTh  MPEICTABICHUN
0 MeToAax TOJYYCHHS HAYYHBIX aCTPOHOMHYECKUX
3HAHUI;

[1P6 7. CopmupoBaHHOCTH YMEHHMS pelIaTh pacueTHbIE
3ala4yil  C SBHO 3a/laHHON (DU3HYECKON MOJETBIO,
WCIOJIb3YSl (PU3NYECKUE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE




aHamM3a yCIOBHUA 33Ja4d  BBIOMpaTh  (HU3NYECKYIO
MOJIeJIb, BBIACHATh (PU3MUYECKUE BEIMYUHBI U (POPMYIIBL,
HEOOXOAMMBIC Ul €€ PELICHHS, MPOBOJUTH PACUEThl U
OLIEHUBATh  pEAIbHOCTh  IOJYYEHHOIO  3HAa4YEHHUs
(U3MUECKO BENMYWHBI, pelIaTh KA4eCTBEHHBIC 3aauH,
BBICTpPanBasi JIOTMYECKH HENPOTHBOPEUYMBYIO ILETOYKY
pacCyXIeHHl C ONOpOM Ha M3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBJICHMUSI

OK 02. Mcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA
MIOMCKa, aHAJIHM3a

Y UHTEPIIPETALUU
uHpOopMaIu

1 MH(pOpMaIMOHHBIC
TEXHOJIOTUU

JUTSL BBITIOJTHEHMS 3314
npo¢eCcCuoHANTBHON
NesITeNbHOCTH

JIMuyHOCTHBIE PpE3yIAbTAThl  JOJKHBI
LIEHHOCTH Hay4YHOT'O ITO3HAHMS:

- c(OPMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHs HAayKHM M OOLIECTBEHHOU
NPaKTUKH, OCHOBAHHOTO Ha Jajore KYJIBTYD,
CHOCOOCTBYIOLIETO  OCO3HaHMIO  CBOErO0  MecTa B
HOJUKYJIBTYPHOM MHUPE;

- COBEpPILICHCTBOBAHME S3bIKOBOM M YHMTATENIBbCKOM KyJIbTYpBhI
KaK CpeICTBa B3aUMOJICHCTBUS MEXAY JIIOABMH M IMTO3HAHUS
MUDPA;

MeranpenmMeTHble  pe3yNbTaThl  JOJDKHBI  OTpaKaTh:
OBnajeHne yHHUBEPCAJIbHBIMU y4eOHBIMU IO3HABATEIbHBIMU
NEUCTBUSIMU:

B) paboTta ¢ uHpopmaruei:

- BIQJIETh HABBIKAMH TOJY4YeHUs HWHPOpPMANUU U3
UCTOYHHUKOB DPa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISThH
NOWCK, AaHajh3, CUCTEMAaTH3allMI0 W  HWHTEPIPETALHUIO
UHGOPMALIUU Pa3IMYHBIX BUJOB U (OPM IMPECTABICHHUS;

- CO3[aBaTh TEKCTHl B Pa3UYHBIX (opMarax ¢ ydeToM
Ha3HaueHUs MHpOpMalMU M IIeNIeBOW ayAMTOpPUH, BhIOMpas
ONTUMAITEHYIO (HOPMY TIPECTABIICHHS U BU3yaTH3aIHH;

- OLIGHUBATh JOCTOBEPHOCTH, JIETUTHUMHOCTh HH(OpMAIuH,
€€ COOTBETCTBHE MPABOBBIM H MOPAITBHO-ITHYECKUM HOPMaM;

OTpaxaTb B YaCTU

- HCIIOJb30BaTh cpeacTBa I/IH(I)OpMaL[I/IOHHLIX
u KOMMYHUKaIIMOHHBIX TEXHOJIOTHI B pPEHICHUA
KOTHUTUBHBIX, KOMMYHHUKATHBHBLIX HW OpraHM3allHuOHHBIX

[IP6 5. YMeHue yuuThIBaThb TI'paHULBl IPUMEHEHUS
U3YYEHHBIX (DU3MUECKUX MOJENel: MaTepuaabHas TOYKa,
MHEpIHabHas CHCTeMa OTCYETa, HACATbHBIN Ta3; MOIEIH
CTPOEHHS Ta30B, )KUJKOCTEH M TBEPABIX TEJ, TOUCUHBIN
NEKTpUYECKUN  3apsia, AlepHas  MOJEIb  aToMa,
HYKJIIOHHasT MoJieJlb aTOMHOTO fapa TMpU pPelIeHUU
(u3HUecKux 3a/1a4;

I[TP6 9. CdhopmHupOBaHHOCTH, COOCTBEHHOW ITO3UIIMM 10
OTHOIIEHUIO K (U3HYECKOM HHPOpMALUH, TMOTydaeMOU
U3 pasHbIX HCTOYHHMKOB, YMEHUH  HCIOJb30BATh
IU(GPOBBIE TEXHOJIOTHH JUIS TTOUCKA, CTPYKTYPHUPOBAHMUS,
UHTEpIpeTallid U TpeACTaBlIeHUs] y4eOHOW M HaydHO-
MONYJIIPHOM nH(popManuu; pa3BUTHE yMEHUHI
KPUTUYECKOI0 aHajIM3a MojyyaeMoil nHpopMaiu




3agad ¢ coOJroieHueM TPeOOBAaHUM SPrOHOMHUKH, TEXHHKH
0€301MacHOCTH, TUTUEHBI, PecypcocOepeKeHns, MPABOBBIX H
ATUYECKUX HOPM, HOPM MH(POPMALIMOHHOH 0€3011acHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHUS U 3aIIUTH HH(POPMALIUH,
UH(POPMALIMOHHON 0€30MaCHOCTH JMYHOCTH

OK 03.
IInanupoBars

U peaJln30BbIBATh
COOCTBEHHOE
npodeccuoHaIbHOe
Y JINYHOCTHOE
pas3BuUTHE,
PEIIPUHIMATENbCK
YIO JeSTEIbHOCTD

B
npodeccuoHaTbHON
chepe,
HCIOJIb30BaTh
3HaHMA 10 IPaBOBOM
U (UHAHCOBOM
IPaMOTHOCTH

B PA3IUYHBIX
KU3HEHHBIX
CUTYyalUsAX

JIn4HOCTHBIE pE3yNbTAThl JOJDKHBI OTpaXkaTb B  YacTH
JTlyXOBHO-HPAaBCTBEHHOI'O BOCIIMTAHHUS:

- CIOCOOHOCTh OLIEHHMBaThb CUTYalMI0 U
OCO3HAHHbBIE pEIIEHUs, OPHUEHTUPYACh Ha
HPABCTBEHHBIE HOPMBI U LICHHOCTH;

- OCO3HaHWE JMYHOIO BKJIAJ B IIOCTPOCHUE YCTOWYMBOIO
Oyaymero;

MeranpeameTHsle  pe3yibTaTbl  JIOJDKHBI  OTpa)<aTb:
OBnazneHne yHUBEPCAIBHBIMU PErYISATUBHBIMU JCHCTBUAMMU:
a) caMOOpTaHHU3aIUs:

- CAMOCTOATEIBHO  OCYILECTBJIATh  IIO3HABATEIIBHYIO
JeSITeNIbHOCTb, BBISIBIISITH po0GJIEeMBlI, CTaBUTh
u (hopMynupoBaTh COOCTBEHHBIE 3a/laud B 00pa30BaTEIbHON
JESITEIbHOCTH U KU3HEHHBIX CUTYalUsX;

- CaMOCTOSITENIbHO COCTaBIATh IUIAH pEIIEHUs MpoOJieMbl
C  Yy4eTOM  MMEIOLIUXCA  PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHMUIA;

- 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

-pacIupATh paMKH y4eOHOTO IpeaMeTa Ha OCHOBE JIMUHBIX
IIPEATNIOYTEHU;

- JleJlaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpOBATh €ro, Opartb
OTBETCTBEHHOCTH 3a PELICHUE;

-CII0co0CTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHUIO IIUPOKON
SPYAUIMH B pa3HbIX 00JaCTSIX 3HAHHM, TOCTOSHHO MOBBIIIATD
CBOM 00pa30BaTeNbHBINA U KYJIbTYPHBI YPOBEHb;

0) CaMOKOHTPOJIb!

UCIIOJIb30BaTh MpPUEMBl peQIeKCUU I OLICHKU CUTYaIluH,
BBIOOpA BEPHOTO PEIICHHUS;

- YMEThb OLICHMBAaTb PHUCKH U CBOEBPEMEHHO NIPHHHUMATh

NPUHUMATh
MOpAJIEHO-

I[TP6 9. CdhopmHupOBaHHOCT, COOCTBEHHOW ITO3UIIMM 10
OTHONIICHHIO K (pu3mveckoll WHQPOpPMAIUH, MOITydaeMOi
U3  pa3HbIX MCTOYHHUKOB, YMEHHUH  HCIOJIb30BaTh
U(PPOBBIE TEXHOJIOTHU JJISl TIOUCKA, CTPYKTYPUPOBAHHUSA,
UHTEPIIPETallud U MpeACTaBiIeHUs] Y4eOHON M Hay4dHO-
HONYJIIPHOM nHpOpMALINH; pasBUTHE yMEHUHI
KPUTHYECKOT0 aHaJIM3a MoJy4aeMoil HHpopMauu




pCeICHUS IO UX CHUIKCHUIO,

B) OYMOIIMOHAJIbHBIA HHTEUICKT

- CTPEMJICHUC K JOCTHKCHHUIO LCJIW U YCICXY, OINTHUMH3M,
WHUIIMATUBHOCTh, YMEHUE JIEHCTBOBAaTh, MCXOAS M3 CBOHUX
BO3MOXKHOCTEI;

- CITOCOOHOCTh TOHHUMATh ASMOILMOHAIIBHOE COCTOSHHUE
JpYIUX, YYUTBIBATh €TI0 IPU OCYILIECTBICHUH KOMMYHHUKALIUH,
CITOCOOHOCTH K COYYBCTBHUIO U CONEPESIKUBAHUIO,

- CHOC06HOCTI) BBICTPAMBATh OTHOLICHUA C JPYT'UMHU JIIOABMH,
3a00TUTHCS, TPOSIBJIATH HHTEPEC U pa3peniaTh KOHOIUKTHI

OK 04. D¢ddexrTuBHO
B3aUMOJICHCTBOBATh
u paborathb

B KOJUICKTHBE

Y KOMaH/Ie

JInyHOCTHBIE pe3yJabTaThl JOJKHBI OTpa)kaTb B YacTH
LEHHOCTH HAyYHOTO NTO3HAHUS:

- OBJIQJICBAHWC HAaBBIKAMH  Y4eOHO-HCCIICTIOBATEIBCKOM,
MPOEKTHOM M COIMAIbHOMN JEATEIbHOCTH;

MeranpeameTHbie pe3yJIbTaThl JIOJKHBI OTpaXKaTh:
OsnaneHue YHUBEPCAIbHBIMHU KOMMYHUKaTUBHBIMU
NEUCTBUSIMH:

0) cOBMeCTHas JIeSITEIIbHOCTD:

- TOHMMAaThb M UCIOJb30BaTh MNPEUMYIIECTBA KOMAaHIHOMN
Y MHAUBHUIYaJbHON pabOTHI;

- BBIOMpaTh TEMATUKy W METOJbl COBMECTHBIX JEUCTBHM C
y4eToM OOIIMX MHTEPECOB U BO3MOXKHOCTEH KaKJIOTO YieHa
KOJIJIEKTUBA;

- MPUHUMATh
OpraHU30BbIBaTh
Y KOOPJAMHHUPOBATH JIEUCTBUS IO €€ TIOCTUKEHUIO: COCTABIISATh
IJIaH JIEMCTBHUM, pacHpelensaTh pOJM C YYETOM MHEHHU
Y4aCTHUKOB, OOCYXKAAaTh PE3yIbTaThl COBMECTHON PaOOTHI,
-OLICHUBAaTh Ka4e€CTBO CBOETO BKJIaJa M Ka)XJOTr0 y4acCTHUKA
KOMaHAbl B 0Omuil pe3ynbTar Mo  pa3padOTaHHBIM
KPUTEPHSIM;

-npejiaratb HOBBIE IMPOEKTHI, OLIEHUBATh WJEU C MO3UIIHNU
HOBHM3HbBI, OPUTMHAIBHOCTH, MPAKTHYECKOW 3HAYMMOCTH;
KOOPJIMHHUPOBATh ¥  BBINOJNHATE PabOTy B  YCIOBHSX

OCIn COBMECTHOM ACATCIIBHOCTH,

[IP6 10. OBnanenue ymeHussiMu palOoTaTh B TpyIIe

C BBIIOJHEHUEM  DPA3IMYHBIX COLMAIBHBIX  POJEH,
IJIAHUPOBATH paboty IPYIIIIBI, palOHAIBHO
pacupenensaTs  AEATEIBHOCT B HECTAHIAPTHBIX

CUTyaIlUsX, aJCKBAaTHO OIICHWBATH BKJIAJ KaXIOrO U3
Y4aCTHUKOB 1y o) 7000131
B pellieHUE paccMaTpUBaeMOn IPOOIEMBI
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peanbHOro, BUPTYaJIbHOTO u KOMOMHUPOBAaHHOTO
B3aUMOJICUCTBUS;

-OCYLIECTBIJISITh  MO3UTUBHOE CTPATETHMUYECKOE IIOBEICHUE
B DPa3IMYHBIX CHUTYyallUsAX, IMPOABIATb TBOPYECTBO U

BOOOpakeHue, ObITh MHUITUATHBHBIM.

OBnajeHne yHUBEpCAIbHBIMU PETYISTUBHBIMU JEHCTBUAMU:
T') IpUHATHE ce0s U IPYTHX JIIOCH:

- NPUHMMATh MOTHUBBl W apryMeHTbl JAPYrUX JIOAEH Ipu
aHaJIU3€ Pe3yJbTaTOB JEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIIUOKH;
- pa3BUBaTh CIIOCOOHOCTH IOHUMATh MUP C HO3UIUH JPYTroro
4eJI0BeKa

OK 05 OcymiecTBasTh
YCTHYIO

Y TUCBMEHHYIO
KOMMYHHKAIUIO

Ha TOCYapCTBEHHOM
si3b1Ke Poccuiickoi
denepanun

C yYeTOM
0COOCHHOCTEH
COIIMAJILHOTO

Y KYJIbTYPHOTO
KOHTEKCTa

JIn4yHOCTHBIE pE3yJbTaThl  JOJIKHBI B YacTu
3CTETHYECKOTO BOCIIUTAHMA:

- 3CTETUYECKOE OTHOMICHUE K MUPY, BKIIIOUYAsi ICTETHKY ObITa,
HAay4HOI'O M TEXHHMYECKOr0 TBOPYECTBA, CIOPTa, TpyAd
1 OOIECTBEHHBIX OTHOIICHHI;

B 00J1aCTH MAaTPUOTHUIECKOTO BOCIIUTAHUS MTPOSBIIATH:
-[IEHHOCTHO€ OTHOLIEHHE K TOCYJapCTBEHHBIM CHMBOJAM,
UCTOPUYECKOMY U IMPUPOAHOMY HACIEAMIO, IaMSITHUKAM,
TpaguuusaM HapoaoB Poccuu, noctmxkenussm Poccuu B Hayke,

HCKYCCTBE, CIIOPTEC, TCXHOJIOTUAX U TPYAC,

OTpaXkaThb

MeranpeaMeTHple  pe3yibTaThl  JIOJDKHBI  OTpPa)kaTh:
OBnaneHue YHHUBEPCATbHBIMU KOMMYHHUKATHBHBIMA
NEUCTBUSIMU:
a) oO1eHue:

- OCYLIECTBJIATh KOMMYHHKAIIUU BO BCEX Cepax KU3HH;

- pacro3HaBaTh HeBepOaIbHbBIE CPEICTBA OOIIEHUS, TOHUMATh
3HaYEHHE COIMAbHBIX 3HAKOB, PacHoO3HaBaTh MPEANOCHUIKH
KOH(JIMKTHBIX CUTYAIMH U CMAT4aTh KOH(DIUKTHI;

- pa3BepHYTO M JIOTMYHO H3JaraTh CBOIO TOYKY 3pEHUs
C MCIOJIb30BAHUEM SI3BIKOBBIX CPEACTB

[IP6 1. CdopMHupOBaHHOCTH MpPEACTaBICHUN O POJIU
U MecTe (PU3MKU U aCTPOHOMUHU B COBPEMEHHOW Hay4yHOMH
KapTHHE MHpa, O CHCTEeMOOOpasylomend ponu (HU3HNKH
B pa3BUTUN €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOTHM, O BKJIAAE POCCUNCKHUX
U 3apyOeXHBIX YYEHBIX-(DU3UKOB B pa3BUTHE HAYKU;

MOHMMaHWe (PU3UYECKON CYIIHOCTH  HaOIII0/1aeMbIX
SABIICHUM  MHKpPOMHpA, MakpoMHpa U  MErammupa;
MOHUMaHWE PpPOJM  aCTPOHOMHUU B  MPAKTUYECKOU
JEATEIIBHOCTH 4eJI0BeKa

U JajbHEeWIeM HayYHO-TEXHHYECKOM pa3BUTHH, POJH
¢u3uku B GOpMUPOBAHUU KPYro3opa U GyHKIHOHAIBHON
TPAaMOTHOCTH 4YElIOBeKa JUIS PEIICHUs TPAKTHUYECKUX
3a1a4
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OK 07. CopneiicTBoBaTh
COXPaHCHHIO
OKpY>Karolleu Cpebl,
pecypcocOepeReHHUIO,
MPUMCHSITh 3HAHHUS
00 M3MeHeHnHn
KJIMMAaTa, MPUHITAIIBI
OCpPEIKITUBOTO
MIPOU3BO/JICTBA,

3¢ pexTUBHO
JIECTBOBATH

B UpE3BbIUATHBIX
CUTYaIUAX

JIn4HOCTHBIE PpPE3YyNbTATHI  JIOJIKHBI
9KOJIOTMYECKOr0 BOCIIUTAHHUSA:

- ¢()OPMHUPOBAHHOCTH IKOJIOTUUYECKOH KYJIbTYphl, TOHUMaHHE
BIUSHUS  COLMAIBHO-DKOHOMMYECKHX  IIPOLECCOB  Ha
COCTOSIHME MPUPOJHOM K COLHMAIBHOM Cpeabl, OCO3HAHUE
17100aIbHOTO XapaKTepa HKOJOTMUECKUX Mpobiem;

- IUITAHUPOBAHKE U OCYILECTBIICHUE IEUCTBUHI B OKPYKAIOIIEH
Cpelle Ha OCHOBE 3HaHMs LeJeld YCTOMYMBOIO pa3BUTHS

YCIIO0BCYCCTBA,

OTpa)XaTb B YaCTU

AKTUBHOE  HEMNpUATHE JACWCTBUI, MNPHUHOCSAIIMX  Bpel
OKpYXKarollleH cpese;
- QaKTUBHOE HEMNpUATHE JCHCTBHI, NPUHOCIIIUX Bpea

OKpYKarolIleH cpese;

- YMEHHE MPOTHO3UPOBATH HEOIATOMPUITHBIE SKOJIOTHUYECKHE
MOCJICACTBUA NMPCAIIPUHUMACMBIX IIGI\/'ICTBI/II\/'I, npeaoTBpamaTb
ux

[MP6 8. CdopMuUpOBaHHOCTH yMEHHS TPUMEHATH
NOJYyYCHHBIC  3HAHWS  JUIi  OOBSCHEHHS  yCIOBHUU
MpPOTEeKaHUS (PUINYCCKUX SBICHUA B TPHPOAC H IS
NPUHATHS TPAKTHYECKUX PEIICHUH B TOBCEIHEBHOM
KU3ZHU

sl obecnieyeHuss 0€30MaCHOCTH TpH  OOpalieHUuu
c OBITOBBIMU npubopaMu M TEXHUYECKUMHU
YCTPONCTBAMHU, COXPAHEHUS 3JI0pPOBbSI MU COOJIOICHUS
HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIICH Cpee;
NOHUMaHHE HEOOXOIMMOCTU MPUMEHEHUS JIOCTHKCHHIA
¢buznkn

Y TEXHOJIOTUH JIJISl pallHOHAIILHOTO TIPUPOIOIOIH30BAHUS

[IK 1.4. IIpoBoauTh
MIOATOTOBKY 2JIEMEHTOB
KOHCTPYKIMHU(U3AeTUi
,Y37I0B, JIeTalieil) moj
CBapKy 3a4UCTKY
CBapHBIX IIIBOB H
yaajneHue
MMOBEPXHOCTHBIX
nedeKTOoB mocyue
CBapKu ¢
HCIIOJIb30BaHUEM
py4YHOTO U
MEXaHU3UPOBAHHOTO
WHCTPYMEHTA.

- BJIAJIETh OCHOBHBIMM METOJAMHM HAy4YHOTO ITO3HAHWI,
UCTIOJIb3YyEeMBIMU B (pU3MKe: MPOBOJAUTH MPSIMbIE M KOCBEHHBIE
U3MEpeHUs] (U3NYECKUX BEIMYMH, BBIOMpPAs ONTHUMAaJIbHBIN
CHoco0 U3MEPEeHUs M MCIOJb3Ysl U3BECTHBIE METO/Ibl OLIEHKU
MOTPELIHOCTEN  M3MEpPEHUM, NPOBOJUTH  HCCIEIOBAHUE
3aBUCUMOCTEH (U3UYECKUX BEJIMYMH C HCIOJIb30BaHUEM
OpSIMBIX HM3MEPEHUMN, OOBSCHATH IOJYYEHHBIE PpEe3yNbTaThl,
UCTONB3Ys (PU3NUYECKHe TEOPUH, 3aKOHbI U MOHATHS, U AeJaTh
BBIBOJIBI; COOJIOAATh MpaBwia O€30MacHOro Tpyaa IMpH
OPOBEIEHUM  HUCCIEAOBAaHMM B pamMKax  y4eOHOro
9KCHEPUMEHTA U y4eOHO-HCCIIEe10BATENbCKON

chopMupoBaTh YMEHUs YYHUTHIBATH TPAHULIBI
OPUMEHEHHUS  U3YYEHHBIX  (U3MUECKUX  MOJENEeH:
MarepuaiabHas TOYKA, MHEPLHUAIbHAS CUCTEMA OTCYETA,
UICAIbHBIA I'a3; MOJEIN CTPOCHUS ra3oB, KUAKOCTEH U
TBEPABIX TEJl, JJIEKTPUUYECKUN 3apsifl, JJIEKTPUUYECKUE
LENnu.
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2. CTpyKTypa M coaepxanue 0011e00pa3oBaTeJbHON IUCIUIINHBI

2.1 O0beM TUCHUIIMHBI M BBl Y4eOHOH padoThl

Bun yueOHo# padoThI Oo0bem B
yacax
O0bem o0pa3oBaTeIbHON NPOrpaMMbl JUCHHUILINHBI 180
OcHoBHOE coep:kaHue 82
B T.Y.
TEOPETUYECKHE 3aHITH 60
nabopaTopHbIC 3aHATHS 22
IIpodeccuonanbHO OpEHTHPOBAHHOE co/lep:KaHMe (Co/lep:KaHue 88
NMPUKJIAJTHOT0 MOYJIA)
B T.Y.
TEOPETUUECKUE 3AHITUS 76
MIPaKTUYECKUE 3aHSTUS 12
Koncynabranumn 2
IIpoMeskyTouHasi aTTecTanust (3K3aMeH) 8
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2.2. TemaTu4yeckui JIaH U coiep:KaHue TUCUMILTHHBI «DU3UKaY

HaumeHnoBanue Coaeprxanue yueOHOro Mmarepuasa (0CHOBHOe U NpogecCHOHAJIBHO OPUEHTHPOBAHHOE, O0bem | Popmupyembie
pa3/iesioB H TeM JIa0opaTOpHBIE U NPAKTHYECKHEe 3aHATHS, IPUKJIAAHON MOAYJIb (IIPH HAJTUYMH) YacoB | KOMIIETEeHIUH
1 2 3 4
Pa3nes 1. dusnka u MeTOaAbI HAYYHOT'O TO3HAHMS 2
Tema 1.1 Conep:xxaHnue yueOHOro MaTepuasia 2 OK 03
Beenerue Teopemuueckoe obyuenue 2 OK 05
@duszuka - Hayka o mnpupoae. Hayunele Meroasl NO3HaHMS OKpykaromero wmupa. Pomp
PKCHEpUMEHTa W TEOpUHM B IpoLecce MO3HAHUSA MPUPOAbl. OKCHEPUMEHT B  (PU3MKE.
MonenupoBanue GU3NICCKUX SBICHUHN U TIporieccoB. Hayunbie rumoTe3bl. Guznyeckue 3aKOHBI U
TeopuH. ['paHUIBI IPUMEHUMOCTH (U3MYecKUX 3aKOHOB. IIpuniun coorserctBus. Poib u mecto
¢u3uku B GOpMHUPOBAHUN COBPEMEHHON HAYYHOW KapTHHBI MUPA, B MPAKTHYECKOW ACATEIHHOCTH
Imronei
Paznen 2. MexaHuka 36
Tema 2.1 Copeprxanue y4eOHOro MmarepuaJia 10
Kunemaruka Teopemuueckoe 0byueHue 6
Mexannueckoe JBHKeHHE. OTHOCUTEIBHOCTh MEXaHMYECKOro IBMkeHMs. CucremMa oTcueTa.
Tpaekropus. [lepemenienue, ckopocTh (CpeHsAsl CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOpPEHHE
MaTepUaIbHOW TOYKH, MX IMPOEKIMH HAa OCH CUCTEMbl KoopauHaT. CIIo)K€HUE IEepEMEIEHUN U
CIIOKEeHHE cKopocTel. PaBHOMepHOE M paBHOYCKOpPEHHOE NpsMOJMHeHoe aBuxeHue. ['paduxyl OK 01
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMEIIECHNs MaTepUalbHON TOYKHU OT| OK 02
BpemeHH. CBoOo/HOE mMajeHue. YcKopeHue cBoOojgHoro mnajeHus. KpuBonuHelHoe NBHKEHUE. OK 04
JIBrKEHNE MaTepUaIbHON TOYKH 110 OKPYXHOCTU C IIOCTOSTHHOW MO MOJYJII0 CKOPOCTBIO. YTJIOBas] OK 05
CKOPOCTb, IUHEIHas ckopocTh. Ilepuoa u gyactoTta obpanienus. LleHTpocTpeMuTenbHOE YCKOPEHHe OK 07
[podeccHOoHATLHO-OPHEHTHPOBAHHOE CO/IEPKAHNE YUeOHOr0 MaTepUaa 4 IIK 1.4

3MepeHre MrHOBEHHOUW CKOpocTH. MccnegoBaHne COOTHOLICHUSI MEXAY MYTSIMH, MPOHIECHHBIMH|
TEJIOM 3a IOCJIEA0BATEIbHBIE PABHBIE IIPOMEKYTKH BPEMEHU MPHU PABHOYCKOPEHHOM JIBUYKEHHH C
HayaJbHOW CKOPOCTBIO, PaBHOW HyJ0. M3ydeHwe ABWKEHMS IIApuKa B BSI3KOW KUIKOCTH.
3y4yeHre ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

TexHUUecKrne YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: CIHUIOMETp, ABWKCHHE CHapsIOB,
LIEIHbIE W pEMEHHBIE NepeAadyd. TEeXHUYECKHE YCTPOMCTBA M NPAKTHYECKOE IPUMEHEHUE:

MOAINWITHUKH, NBHXKCHUC MCKYCCTBCHHBIX CITYTHHKOB. Texunueckue YCTpOﬁCTBa " IMPAKTUYCCKOC
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[MPUMCHCHUC: ITOAIIHUITHUKH, IBMKCHUC NCKYCCTBCHHBIX CITYTHUKOB

Tema 2.2 Conep:xxanue yueOHOro MaTepuasia 10
JlnHamuKa Teopemuueckoe obyuenue 6
[ IpuHuun otHOcUTenbHOCTH ['anmunes. Ilepseiii 3akoH HeroToHa. MIHEpIManbHbIe CUCTEMBI OTCYETA.
Macca Tena. Cuna. [Ipunnun cynepno3uuuu cui. Bropoi 3akoH HbroToHa mjisi MatepualibHOM
ToukM B mHepuuaibHoi cucteme orcyera (MCO). Tperuii 3akon HprloToHa st MaTepuambHBIX
TOYeK. 3akoH BceMmHupHOro TsaroteHus. Cuna Tsokectu. IlepBas xocmmueckas ckopocTb. Cuial
yrnpyroctu. 3akoH ['yka. Bec tena. Tpenue. Buabl Tpenus (1okosi, CKojbxkeHUs!, kaueHus). Cunal
Tperusi. Cyxoe TpeHue. Cuiia TpeHUs CKOJBKEHUS U cuia TpeHus nokos. KoaddunueHT TpeHus.
Cuna CONpOTHMBIIEHUS MpU JBUKEHUM Tejla B JKUIKOCTH WM rasze. llocrymarenbHoe u
BpalllaTeIbHOE JABHKEHHE a0CONIOTHO TBEPIOTO Tena. MOMEHT CUJIbl OTHOCUTENIBHO OCH BpallleHUsI.
[1neyo cunbl. YcinoBus paBHoBecus TBepaoro rena B MICO
[IpodeccnoHaIbHO-OPHMEHTHPOBAHHOE CO/Iep:KaHMe Y4eOHOro MaTepuaa 2
! [paxmuueckue 3anamus
[TpakTiueckue padbora Ne 1 yueHue JBUKEHHsSI Opycka MO HAKJIOHHOM IUIOCKOCTH IOJ JIEHCTBUEM|
HECKOJIBKUX CHJI. TEeXHHYECKHMe YCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: IOIUIMITHUKH,
JIBUKEHHE HCKYCCTBEHHBIX CITYTHUKOB
VlabopamopHule 3anamus 2
JlaGopatopHast pabota 1. MccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOLIUX B MPYKUHE
1 pe3nHOBOM oOpasiie, OT uX Jaedopmaluu.
JlaGopatopHast pabota 1.2. MccrnenoBanue ycinoBHil paBHOBECHs TBEPJOrO Teja, UMEIOILEro OCh)
BpallleHus
Tema 2.3 ConeprkaHue y4eGHOro MaTepuasia 16
3aKOHBI COXpaHEHHs B (Teopemuueckoe obyuenue 10

MEXaHUKE

Mexanudeckas pabora u MomHOCTh. Kunetnueckas sHeprus. [loTeHnmanbHass sHEprus. 3aKkoH
COXpaHEHHUsS] MEXaHW4YeCKON sHepruu. PaboTa CMIBI TSHKECTH M CWIBI yNpyroctu. lIpuMeHeHue)
3aKOHOB cOXpaHeHUs. Micronb30oBaHue 3aKOHOB MEXAHUKH I OOBSICHEHUS BIKCHHSI HEOECHBIX
Tel W JJIg Pa3BUTUA KOCMHYECKUX MCCIEOBAHUN, TPAHMIBI MPUMEHUMOCTH KIJIACCUYECKOU
MexaHuKH. IMIynibe MaTepuanbHON TOYKH (Tea), CHCTEMbl MaTepUATbHBIX ToueK. MIMIybe critbl
1 U3MEHEHHE UMITyJIbCca TeNa. 3aKOH COXpaHeHUsl UMITyNbca. PeakTuBHOE ABMKeHUe. PaboTa cuibl.
MomHocTh cuiabl. KuHeTHueckas HSHeprusi MaTepualbHOM Touykd. TeopemMa 00 W3MEHEHHH
KUHETHYEeCKOM  dHepruu. [lorenumanbHas sHeprus. lloTeHumanbHas 3HEPrUsS  yNpyro

nedopMuUpoBaHHON mpyxHuHbL. [loTeHnManpHas HHeprus Tejga BONM3M MOBEPXHOCTH 3EMIIH.
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HOTGHLII/IaJIBHbIe 1 HCIIOTCHIMAJIbHBIC CHUJIBI. CBs3b paGOTBI HCIMIOTCHIHUAJIBHBIX CUJI C UBMCHCHUCM
MEXaHUYECKOM OHCPIUr CUCTEMBI TCII. VnpyrI/Ie 1 HCYIIPYTHUEC CTOJIKHOBCHUA

IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COJIeP:KaHUE YUeOHOI0 MaTepHuaJia

l3ydyeHue CBSI3U CKOpPOCTEW Tenl Mpu Heynpyrom yaape. MccienoBanue cBsi3M paOOTHI CHUJIBI C

M3MEHEHNEM MEXaHUYECKOW SHEPruu Tena. 6
TexXHUYECKHEe YCTPOMCTBA U IIPAKTUYECKOE IPUMEHEHHUE: BOJOMET, KOMEpP, NPYKUHHBIA UCTOJIET,
JIBUKEHHE UCKYCCTBEHHBIX CIIyTHUKOB U PaKeT.
licnionb30BaHue 3aKOHOB MEXAHMKM Ul OOBSICHEHUS JIBUKEHUS HEOECHBIX TN W JUIsl pa3BUTHS
KOCMUYECKHX HCCIIEJOBAaHUM, TpaHUIbl NPUMEHUMOCTH KJIACCHUYECKOM MexaHuku. Hmuranms
HEBECOMOCTHU
Pa3nen 3. MoJiekyasipHast GpU3UKA U TEPMOJIMHAMHUKA 30 OK 01
Tema 3.1 Conep:kanue yueGHOro MaTepualia 12 OK 02
OCHOBBI MOJIEKYJIAPHO- |Teopemuueckoe obyuenue 8 OK 03
KHHCTHYCCKOMTCOPUH  (OCHOBHBIC OJIOKCHHMSI MOJIEKYJISIPHO-KUHETUYECKOH TEOPHUH U UX ONBITHOE OOOCHOBAaHHE. OK 04
bpoyHnoBckoe nBumxenue. Juddysus. Xapaktep ABMKEHUS M B3aHMMOJEHCTBHS YaCTHIl BEUIECTBA. OK 05
Mozenu cTpoeHHs T'a30B, KHUAKOCTEH M TBEP/BIX TeNl U 0OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE OK 07
hTUX Mojene. Macca u pasmepsl Mmoisekyid. KosmuectBo BemiectBa. lloctossHHas Asoranpo. NK 1.4
TeruioBoe paBHOBecue. Temmeparypa u ee usmepenue. Illkana temmneparyp Llenscus. Moneny)
naeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJSIPHO-KMHETHYECKONW TEOpUU WJEAIbHOTO rasa.
AOcomoTHast TeMIepaTypa Kak Mepa CpeJHed KUHETHMYECKOW 3HEpPruu TEeIUIOBOTO JBHMXKEHHS
yactuy raza. Illxana temmeparyp KeneBuna. ['a3oBble 3akoHbBl. YpaBHeHHEe MeHzeneeBa-
Knaneiipona. 3akoH lanpToHa. M3omponecchl B MACANBHOM ra3e C INOCTOSHHBIM KOJIMYECTBOM
BeniecTBa. [ paduueckoe npeacraBieHre U30MPOLIECCOB: U30TEPMa, U30X0pa, h300apa
IIpodeccnoHaTbHO-OPHMEHTHPOBAHHOE COICP/KAHME Y1eOHOr0 MaTepuaia 2
[ Ipakmuueckue 3anamus
[IpakTueckue pabora Ne 2 HM3mepeHue macchl Bo3ayxa KiaccHOM komHare. MccnenoBanue
3aBUCHUMOCTH MEX]y MapaMETpaMU COCTOSHUS Pa3pekEHHOro rasa. TeXHWYeCKHE YCTpOMCTBa U
PAKTHYECKOE IPUMEHEHHUE: TEPMOMETP, OapOMETP
VIabopamopHule 3anamus 2
JlaGopatopnass pabGora 2. HccnemoBaHue 3aBUCHUMOCTH MEXJIYy HapaMeTpamMH COCTOSHUS
[pa3peKEHHOT0 Ta3a
Tema 3.2 Conep:xxaHnue yueOHOro MaTepuasia 10
OCHOBBI IIpodeccnoHanbHO-0PHEHTHPOBAHHOE COJleP:KaHNe Y4eOHOro MaTepuasia 8
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TCPMOIUHAMUKN

Buytpennsst sneprusi. Pabora u temnonepenada. KonndecTBo TemioTel. YpaBHEHHE TEIIOBOTO)
Oanmanca. IlepBoe Havano TepMoAMHAMHMKM. AjauabaTHeli  mpouecc. Btopoe  Hawano
repmoauHamuku. TemnoBeie aurarenu. KIIJ TemmoBoro nBurarens. OxpaHa OPUPOJIBL.
TepmoauHaMudeckas cucteMa. BHyTpeHHsAs sHeprust TepMOAMHAMUYECKOM CUCTEMBI M CIIOCOOBI ee
n3MeHeHna. KoimuecTBo TeruoTsl U paboTa. BHyTpeHHSS SHEprus 0JHOATOMHOTO HJIEAIBHOTO
rasza. Buasl Terionepenayn: TEIIONPOBOAHOCTb, KOHBEKIMS, U3Iy4CHHE. Y IeIIbHAS TEIIOEMKOCTD,
BemiecTBa. KonmnyectBo ternoTsl npu temionepeaaye. [lonsarue 06 agunadataom npouecce. IlepBbrii
3aKOH TEpMOJMHAaMUKH. [IpuMeHeHue mnepBOro 3akoHa TEPMOJUHAMHMKMA K H30IpOLIECCaM.
['paduueckass uHTEprperanus paboTel rasa. Bropoii 3akoH TepmoanHamukd. HeoOpaTHMOCTb
npoueccoB B npupoge. TeroBble MamuHbl. [IpyHIMOBI  AEWCTBHA  TEIUIOBBIX  MAILUH.
[IpeoOpazoBaHus SHEPTHH B TEIUIOBBIX MamnHax. KodaQpuImeHT moae3Horo JASHCTBHS TEIUIOBOM
MmamuHbl. [{ukn KaprHo u ero xosdduuumeHT nosjesHoro AeHCTBHs. DKOJIOTMYECKHE MPOOIEeMBI
TEIJIOOHEPreTUKHU. TeXHHYeckre yCTpOMCTBA M IPAKTHMYECKOE IIPUMEHEHHWE: JIBUIaTellb
BHYTPEHHEI'0 CropaHus, ObITOBOM XOJIOAUIBHUK, KOHAUIIMOHED

VlabopamopHule 3anamus

JlaboparopHas paboTta 3. M3mepeHue yaenbHON TeII0eMKOCTH

Tema 3.3

IATperaTHble COCTOSHUS
BEIIECTBA

1 pa3oBble

Mepexobl

Conep:xanue yueOHOro MmaTepuasia

10

Teopemuueckoe obyuenue

[TapooOpa3zoBanue u KoHnaeHcauusa. Mcmapenue u kumeHue. AOCONIOTHAs M OTHOCUTENbHAs
BJIQXKHOCTh BO3/AyXa. HacelmeHHBIH map. YjaenpHas TemioTa MmapooOpa3oBaHUs. 3aBUCUMOCTb
TEeMIepaTypbl KUNEHWs OT pAaBieHus. Teepmoe Teno. Kpucrammdeckue u amopgHble Tena.
AHN30TponuUs CBOMCTB KpucTamuioB. JKuakue kpucramisl. CoBpeMeHHble MaTepuabl. [lnaBnenue u
KpUcTalu3anys. Y aenpHas Temnora miasnenus. Cyonumanus. YpaBHeHHE TEIJI0BOro OajaHca

HpO(l)eCCI/IOHaﬂbHO-OpI/IeHTl/IPOBaHHOC CoICpPKaHuE yqeﬁﬂoro MaTepualjia

TexHnuueckue yCTpOﬁCTBa " IPAaKTUYICCKOC MPUMCHCHUC: TUTPOMETP U IICUXPOMCTP, KAJIOPUMETDP,
TCXHOJIOTHUU TIIOJIYYCHHA COBPCMCHHBIX MATCpHAIIOB, B TOM 4YHCJIIC HAHOMATCpHAJIIOB, U
HaHOTCXHOJIOTHH

VlabopamopHuvle 3ansamus

JlaGopaTopHnast pabora 4. Onpenenenre BIaXHOCTH BO3AyXa

Pa3nen 4. DjieKTpoaMHAMHKA

40

Tema 4.1
DIIEKTPOCTAaTUKA

Conep:kaHue y4eGHOr0o MaTepuaa

12

IIpodeccnonaibHO-OpMEHTHPOBAHHOE COJeP:KaHUE YUeOHOT0 MaTepHaJia

OJIEKTpU3alMs Tell. OJIEeKTpudeckuil 3apsa. J[Ba Buaa siekTpuueckux 3apsanoB. [IpoBogHUKWH,

JIMDJIEKTPUKH M NIOJIYIPOBOJHUKH. 3aKOH COXpaHEHMs dJIEKTPUUYECKOro 3apsna. B3aumoneiicTBue

10

OK 01
OK 02
OK 03
OK 04
OK 05
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3apsa0B. 3akoH Kynona. ToueuHsblil anekTpudeckuil 3apsa. Dnekrpudeckoe nosie. HanpsxeHHOCTS,
piekTprueckoro nois. IlpuHuun cyneprno3unuu 3yieKTpudeckux mnoned. JImHuM HanpspkeHHOCTH
hiiekTpudeckoro mons. Pabora cun  anmekrpocrarmyeckoro mods. [lorenmman. Pa3zHOCTH
noTeHIMAIoB. [IpOBOIHUKN M JMAJNEKTPUKU B JIEKTPOCTAaTUYECKOM Iojie. Jludnexrpuueckas
[IPOHULAEMOCTb. DJIEKTPOEMKOCTh. KoHAeHcaTop. DJEKTPOEMKOCTbh IUIOCKOTO KOHJEHCATOpa.
OHeprus 3apsHDKEHHOro KoHJeHcaTopa V3MepeHue 371eKTpOoeMKOCTH KOHJeHcaTopa. TexHuueckue
YCTpOMCTBa M IPaKTUYECKOE IPUMEHEHUE: 3IIEKTPOCKOI, 3JIEKTPOMETP, 3JIEKTPOCTaTUYECKas
3alllUTa, 3a3€MJICHHE JJIEKTPOIPUOOPOB, KOHAEHCATOpP, KONMPOBAIBHBIM ammapar, CTPYHHBIHI
[IpUHTEP

VlabopamopHule 3anamus

JlaGopaTopHast pabora 5. M3amMepenue 31eKTpoOeMKOCTH KOHAEHCaTOpa

Tema 4.2
TlocTostTHHBII

SHGKTpI/I‘ICCKI/Iﬁ TOK.

TokM B pa3nu4HbIX
cpenax

Conep:xanue yueOHOTo MaTepuaJia:

16

HpO(l)eCCI/IOHaJIbHO-OpI/IeHTI/IPOBaHHOC CoacpkaHue yqeﬁﬂoro MaTepuajia

DJIEKTPUYECKUI TOK. YCIOBUS CYIIECTBOBaHUS 3JIEKTpUUYECKOro Toka. Mcrounuku Toka. Cuna
toka. [loctostHHbI TOK. Hampsikenue. 3akon Owma uisi ydacTKa LENMH. OJIEKTPUUYECKOE
CONPOTHUBIIEHUE. YJEIBHOE CONpOTHUBIIEHME BelecTBa. IlocimenoBarenpHoe, MapalieNnbHOE,
CMEIIaHHOE COEAMHEHUE MPOBOAHMKOB. Pabora snmektpuueckoro Toka. 3akoH Jlxoyns-JleHia.
MOIIHOCTD 3JIEKTPUYECKOIO TOKA. OJIEKTPOABMIKYIIAS CHJla U BHYTPEHHEE COIPOTUBIICHHE
MCTOYHMKA TOKa. 3akoH Owma 1 TOJHOM (3aMKHYTOM) diekTpuueckoi mernu. KopoTkoe
3aMbIKaHHE. OJIEKTPOHHAas MPOBOJMMOCTb TBEPABIX METAUIOB. 3aBHCHUMOCTH COIPOTUBIIEHUS]
METaJIJIOB OT Temieparypbl. CBEpXIpPOBOAMMOCTb. DJIEKTpUUECKUH TOK B Bakyyme. CBOICTBA
DIIEKTPOHHBIX  MydkoB. IlomympoBonnuku. CoOcTBeHHass M NpUMECHas MPOBOJUMOCTb
0JIynpoBOJHUKOB. CBolicTBa p-N-nepexosa. [TomynpoBogHuKOBbIE TPUOOPEL. DIIEKTPUUECKHI TOK|
B pacTBOpax M pacIjiaBax »JJIEKTPOJUTOB. OJIEKTPOJIMTHYECKAS JUCCOLMALMS. DJIEKTPOJIH3.
DJICKTPUUYECKUH TOK B razax. CaMoCTOSITEIbHBIA U HECAMOCTOSITENbHBIN pa3psaa. Monuus. [lnazma

Hpaxmuqecmte 3AaHAMUA

[TpakTudeckas pabora Ne 3 TexHuuyeckre ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHUE: aMIIepMETp,
BOJIbTMETp, PEOCTAT, HCTOUHUKH TOKA, 3JIEKTPOHArpeBaTEIbHbBIE TPUOOPHI, SIEKTPOOCBETUTENbHBIE
NpuOOpBl, TEPMOMETP COINPOTHBICHUS, BAaKyyMHBIH JHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
[OJIYTIPOBOTHUKOBBIN JTMOJ1, TajlbBaHUKA

10

VlabopamopHule 3ansamus

JlaboparopHas paboTa 6. M3yueHne cMemaHHOTO COeIMHEHHUS PE3UCTOPOB.
JlaGopaTopHas pabota 7. I3mepeHue 371eKTPOABIKYIIEH CHUITBl HICTOYHHKA TOKA U €r0 BHYTPEHHETO

COIIPOTUBJICHUS.

OK 07
I1IK 1.4
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Tema 4.3
MarauTHOE I0JIE.
DNIeKTpOMarHuTHas

MHAYKIIUS.

Conep:xanue yueOHOro MmaTepuajia

12

IIpodeccnonaIbHO-OPMEHTHPOBAHHOE COAEPKAHME YUeOHOTI0 MaTepuasa

[locTosiHHBIE MAarHUThl. B3anMMOAENCTBHE IMOCTOSHHBIX MAarHUTOB. MarmutHoe mnoiie. Bekrop,
MAarHUTHOM WHAYKIUU. [IpuHUOMO Cynmeprno3uiMu MarHUTHBIX MoJied. JIMHMM MarHUTHOM
MHAYKIUMY. KapTrHa TMHAN MarHUTHOM MHAYKIUMU TIOJISI IOCTOSHHBIX MAarHUTOB. MarHuTHOE 1OJI€E
[MPOBOJHMKA C TOKOM. KapTWHa JMHMN WHIYKUMM MArHUTHOTO TOJISI JJIMHHOTO MPSMOTO,
MPOBOJIHUKA W 3aMKHYTOT'O KOJIBIIEBOTO TMPOBOAHUKA, KATymIKM ¢ TokoMm. OmbIT Opcrena.
B3auMozeiicTBue NnpoBOAHUMKOB ¢ TOkoM. Cuna Ammepa, ee MoAyJlbp W HampasieHue. Cuia
JlopeHiia, ee Molysib ¥ HampaBieHue. JBUKEHUE 3apsHKEHHONM YaCTUIIBI B OJJHOPOJHOM MarHUTHOM
nosne. Pabora cuibel Jlopenna. SIBneHue anekTpoMarHuTHONW UHAYKIMH. [I0TOK BEKTOpa MarHUTHOM
WHIYKIIAWA. DJIEKTPOABMKYIAs CUJIa WHIYKUIHUU. 3aKOH 3JIEKTpOMarHuTHOW uHaykuuu dapanes.
BuxpeBoe 35eKTpuyeckoe noje. DIEeKTPOABUKYIIAs CHJla MHAYKIIMU B IPOBOJHUKE, JIBHXKYIIEMCS]
[IOCTYIIATE€JIbHO B OJHOPOAHOM MarHuTHOM mnodie. IIpaBuno Jlenna. MHaykTtuBHOCTE. SIBIeHuMe
CaMOMHAYKIMU. DIEKTPOABUKYILAS CUJIAa CAMOMHIYKIMU. DHEPrusi MArHUTHOTO TOJISI KaTyIIKU C
TOKOM. OJEKTPOMAarHUTHOE ToJie TeXHWYECKUEe YCTPONCTBA W MPAKTUUYECKOE IPUMEHEHUE:
[MOCTOSIHHBIE MATrHUTHI, JIEKTPOMArHUThl, 3JEKTPOJBUIaTEIb, YCKOPUTEIU IJIEMEHTAPHBIX YaCTHII,
WHIYKITMOHHAS TIeYb

VlabopamopHule 3anamus

JlaboparopHas paboTta 8. MccnenoBanue AeiicTBUS MOCTOSHHOTO MarHUTa Ha PaAMKY C TOKOM.
JlaGopaTopHnast pabota 9. VzyueHue siBJIeHUs SJIEKTPOMATHUTHON UHIYKITUS

Pa3znea 5. Koreoanusa n

BOJIHBI

26

Tema 5.1
MexaHUYecKue 1
PIEKTPOMAarHUTHHIE
KoJIe0aHUs

Conep:xxanue yueOHOro MmaTepuajia

IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE COAECP:KaHUE Y4eOHOI0 MaTepuaJia

KonebarenbHass cuctema. CBOOOJHBIE MeXaHWYeckue Kosebanus. ['apmoHndeckue koseOaHMs.
[lepmon, dacrora, amrmutyna u (asa konebanuid. [IpyXKuUHHBIT MasTHHK. MaremaTudecKuil
MasiTHUK. YpaBHEHHE TapMOHHUYECKuX kojeOaHuid. [IpeBpaiieHne >HEpPruM mMpu rapMOHHUYECKUX
kosneOanusx. KonebarenbHblil kKOHTYp. CBOOOAHbBIE 3JEKTPOMAarHUTHBIE KOJEOAaHUS B UACATbHOM
KOJIeOATEeIbHOM  KOHTYpe. AHAJIOTUS MEXJIy MEXaHHUYECKUMH U 3JIEKTPOMarHUTHBIMU
koneOanusiMu. @opmyna TomMcoHa. 3akOH COXpaHEHHs SHEPrUU B HJCAIbHOM KOJIeOaTebHOM|
KoHTYype. [IpencTaBnenue o 3aTyxaroImux KonebaHusx. BeIHYyKeHHbIe MEXaHUYeCKHue KojeOaHusl.
Pe3onanc. BeiHYXIeHHBIE dJIeKTpoMarHuTHbeIe KoneOanus. [lepemenHsiii Tok. CHHYCOUIATBHBIHN

HepeMeHHBIfI TOK. MOH_[HOCTB NEPCMCHHOT'O TOKaA. AMHJII/ITyI[HOC u IIGfICTBYIOL[Iee 3HA4YCHUC CHUJIbI

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 1.4
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TOKa W HampsbkeHus. Tpancdopmarop. I[IpousBoacTBo, mepenavya u mMOTpedICHHE IEKTPUIECKOH]
SHEPruu. OKOJOTMYeCKHe PHUCKA TMpH TMPOU3BOJACTBE dJeKTpuueckoil sHeprun. Kynbrypal
VICII0JIb30BaHUS AJIEKTPOIHEPIUU B IOBCEIHEBHOM KU3HU

Hpakmulzecmte 3AaHAMUA

[IpakTuueckass pabora Ne 4 TexHuueckne yCTpOHCTBA W MPAKTHYECKOE MPUMEHEHHUE:
PIICKTPUYECKUN 3BOHOK, FTEHEPATOP MEPEMEHHOT0 TOKA, IMHUHU JJIEKTpoIepeayd

Tema 5.2
MexaHU4ecKue u
RIIEKTPOMArHUTHBIE
BOJIHBI

Conep:kaHue y4eGHOTo MaTepuaJa:

HpO(l)eCCI/IOHaﬂbHO-OpI/IeHTI/IPOBaHHOC CoacpkaHue yqeﬁﬂoro MaTepuajia

MexaHudecKre BOJIHBI, yCclIoBUA pacnpocTpanenus. [lepuon. CKopocTh pacipoCTpaHEHUs U IJIMHA
BOJIHEIL. [lonepeunsie U npoaoibHBIe BOJMHBL. MHTepdeperus u nudpakiys MEXaHHISCKAX BOJH.
3Byk. CKOpOCTh 3ByKa. [ poMKOCTh 3ByKa. BricoTta ToHa. TemOp 3Byka. DNEeKTPOMAarHUTHBIE BOJIHBI.
YCIIOBUSI W3JyYEHHS SJEKTPOMArHUTHBIX BOJH. B3ammuasi opueHranus BektopoB E, B, v B
PJIEKTPOMArHUTHOM BoJiHe. CBOWCTBA 3JEKTPOMATHUTHBIX BOJIH: OTPAKEHHUE, IPEIOMIICHUE,
nossipuzanus, audpaxius, uHTepdepeHnus. CKOpoCcTh 3NEKTpOMarHUTHBIX BodH. [llkana
HIIEKTPOMArHUTHBIX BOJIH. [IpriMeHeHre AMeKTPOMArHUTHBIX BOJIH B TeXHHUKE M ObITY. [IpuHIIUIIL]
PAaTUOCBsI3M W TeNeBUACHUS. Pamuonokamus. DJIEKTPOMArHUTHOE 3arps3HEHUE OKPYKaOIIeH
cpelbl TeXHUYEeCKHWe YCTPOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: MY3bIKAIbHBIE WHCTPYMEHTHI,
YJIBTPa3ByKOBasi JAUArHOCTMKA B TEXHUKE M MEAUUMHE, pajap, PaJUONPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neun

Tema 5.3
OnTuka

Conep:kaHue y4eGHOr0 MaTepuaJa:

12

[IpodeccrnonaibHO-OPHMEHTHPOBAHHOE COJAEP:KaHUE YUeOHOr0 MaTepuajia

['eomeTpuueckas ontuka. [IpsMonmHENHOE paclpoCTpaHEHHE CBETa B OJHOpOIHON cpene. JIydl
cBeTa. TOYEYHBbIM MCTOYHUK cBeTa. OTpakeHuEe CBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoeHue]
n300pakeHHi B IUIOCKOM 3epkaie. IIpemomieHue cBera. 3aKOHBI MPEJIOMIICHUS CBETa.
AOCOMIOTHBIN TMOKa3aTenb mnpenomieHus. [lonmHoe BHyTpeHHee oTpakeHue. llpenenbHbI yron
MOJIHOTO BHYTpeHHero otpaxeHus. [ucnepcusi cera. CioxHbI coctaB Oenoro csera. LIger.
CoOuparomue 1 paccenBaromue JUH3bl. ToHKas nuH3a. POKYCHOE pacCTOSIHUE U ONTHYECKasi CUJIa|
ToHKOW JHH3BL. [locTpoeHne n3o00pakeHU B COOMpAIONMIMX M pacceuBarommXx JuH3ax. Dopmyna
TOHKOM JIMH3Bl. YBEJIWYEHHE, JaBaeMoe JHMH30M. I[Ipenensl NPUMEHHMOCTH I'€OMETPUYECKON

ontuku. BomHoBas ontmka. WHTepdepennus cera. KorepeHTHbIE HMCTOYHHMKH. Y CIIOBUS
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HaOJI0ICeHNST MAKCUMYMOB U MHUHUMYMOB B MHTEp()EpPEHLIMOHHOW KapTHHE OT JABYX CHH(a3HBIX
KOrepeHTHBIX MCTOYHUKOB. udpakius cBera. JudpakuronHas pemierka. Y ciaoBue HaOIIOICHHUS
[JIABHBIX MAaKCUMYMOB TIpY MAaJCHUU MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIMOHHYIO PEIIETKY.
[ lonsipusanus cBera

Hpaxmuuecxue 3AHAMUA

[TpakTuyeckue padora Ne 5 HabGmronenue qucrnepcun cBeTa.

TexHuueckne yCTpPOWCTBA W  HPAKTHYECKOE IMPHMEHEHHME: O4YKM, Jiyna, (oroarmmapar,
HpOGKHI/IOHHLIf/'I arrmapar, MUKPOCKOII, TCJICCKOII, BOJIOKOHHAA OIITHKa, I[I/I(bpaKHI/IOHHaﬂ pelIcCTKa,
HOJISIPOH /I, TEIECKOI

VlabopamopHule 3anamus

JlaGopaTopHnast padota 10. Onpenenenue nokaszaress IPEJIOMIICHUS CTEKIIA.

Paznen 6. OcHOBBI clIelHATbHOI T€OPHH OTHOCHTEILHOCTH

SN

Tema 6.1

OCHOBBI CHIEIIHAIILHON
Teopuu
OTHOCHUTEILHOCTH

Conep:xanue yueOHOTo MaTepuaJia:

N

Teopemuttecxoe o6yueHue

FpaHI/II_IBI MPpUMCEHUMOCTU KJaCCUYECKON MEXaHHKHU. HOCTy.TIaTBI CHeI_II/IaJ'ILHOI\/'I Teopuy
OTHOCUTCIIBHOCTH: WHBapUAHTHOCTH MOAYJIA CKOpPOCTH CB€Ta B BaKyyMc, IMPUHIUIT
OTHOCUTEIBHOCTH OuHITEeHHA. OTHOCHUTEIBHOCTD OIHOBPCMCHHOCTH. 3aMe,Z[J'IeHI/Ie BpEMCHU U
COKpallCHUC JJIMHBI. 3H€pFI/I$I U UMITYJIBC peHﬂTHBHCTCKOﬁ YaCTUIIbI. CBs3b MaccHI ¢ BHepFHGfI )41
HMMITYJIbCOM peHHTHBHCTCKOﬁ YaCTUIIbI. 3HepFI/I$I ITOKOs

OK 01
OK 02
OK 04
OK 05

Pa3nes /. KBantoBasi puznka
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Tema 7.1
JIEMEHTHI KBAHTOBOM
OIITUKHN

Conep:xkaHue y4eOHOTro MaTepuasa:

HpO(l)eCCI/IOHaﬂbHO-OpI/IeHTl/IPOBaHHOC CoAECpKaAHUC yqeﬁﬂoro MaTepuajia

Dotonbl. ®opmyna [Tnanka cBs3u 3HEpruu (HOTOHA C €ro YaCTOTOH. DHEPrusl U UMITYJIbC (HOTOHA.
OtkpeiTe U uccrnepoBanue Qoroddpdexra. Onbitel A.I. CroneroBa. 3akoHbl (oTodddexTa.
YpaBuenne JitHmTeiiHa aisa ¢potodddekra. "Kpacnas rpanumna" dotosrddekra. Jlapnenue cpera.
Omneitel [1.H. JIlebeneBa. Xumuueckoe neiicTBue cBeta. TeXHUYECKUE YCTPONCTBA U MPAKTHUECKOE]
npuMeHeHue: (OTOIEeMEeHT, (OTOAATUUK, COJTHEUHas OaTtapesi, CBeTOANO]

Tema 7.2
CtpoeHue atoma

Conep:kaHue y4eGHOro MaTepuaJa:

IIpodeccrnonaibHO-OPMEHTHPOBAHHOE COJeP:KaHUE YUeOHOIr0 MaTepuaJia

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuto -yactuil. [lmanerapHas mojensb
atoma. [loctynarel bopa. M3nydenue u moruyomeHne (GOTOHOB IMpH IEpexojie aToMa C OJHOTO

YpOBHS »Hepruu Ha Jpyrod. Buasl cnektpoB. CHEKTp YpOBHEW HSHEpPruyM aTomMa BOAOPOA.

OK 01
OK 02
OK 04
OK 05
OK 07
I[IK 1.4

21




BosiHoBBIE cBoiicTBa 4yactul. Bosnbsl ae  bpoinsg. KopnyCKyiasipHO-BOJHOBOW — JyaJIM3M.
CIIOHTaHHOE U BBIHYXKIECHHOE M3ilyueHue. [udpakius 3JeKTpOHOB B KpUCTALIaX. Y CTPOMCTBO U
PUHIUI PaOOTHI J1azepa. TeXHUYeCKHe YCTPOUWCTBA U MPAKTHUECKOE MPUMEHEHHUE: CIIEKTPAIbHBIN
aHasu3 (CIIEKTPOCKOI), Jla3ep, KBAHTOBbIM KOMIBIOTED

Tema 7.3
ATOMHOE SIAPO

Conep:xanue yueOHOro MaTepuaJia

Teopemuueckoe obyuenue

DKCIIEPUMEHTHI, JOKA3bIBAIOILNE CII0)KHOCTh CTPOEHHUS siipa. OTKpBITHE PaliOaKTUBHOCTU. ONBITHI
Pesepdopna mo ompeneneHuro cocTaBa paauoakTUBHOro u3nmydeHus. CpoiicTBa anbda-, Oera-,
ramMma-u3iydeHus. BiMsiHue paJnoakTUBHOCTH Ha HUBblE€ OpraHu3Mbl. OTKpHITHE MPOTOHA U
HeliTpona. Hyknonnas monens snapa ['eitsen6epra-MBanenko. 3apsia sapa. MaccoBoe yucio sijpa.
30Tonbl. Anba-pacnaz. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaa. I'amma-uznydenue. 3aKoH
pPaZIMoOaKTUBHOTO paciaja. JHEPrusl CBSI3U HYKJIOHOB B sape. SnepHbie cumbl. Jledekt Macchl siapa.
Anepuble peakuunu. Jlenmenne u cuHTE3 sAnep. SnaepHeii peaktop. TepMosiaepHbId CHHTES.
[IpoGyieMbl U MEePCIEeKTUBBI AAEPHON SHEPTETUKU. DKOJIOTUUYECKHE ACIIEKTHI SIIEPHON YHEPTETHKHU.
OneMeHTapHble 4YacTullbl. OTKpbITUE MO3UTPOHA. Meroabl HaONIOAEHUS U perucTpanuu
DIeMEHTapHbIX 4YacTull. DyHIaMeHTaabHbIe B3aUMOJEHCTBUS. EaMHCTBO (u3nueckoil KapTHHBI
Mupa

IIpodeccrnonaibHO-OPMEHTHPOBAHHOE COAEePKaHUE YUeOHOr0 MaTepuaJia

Hpakmuqecmte 3AaHAMUA

[TpakTuueckue padora Ne 6 MccienoBanue TpeKoB yacTull (110 TOTOBBIM (GoTorpadusim).
TexHUYeCKne yCTPOMCTBA M MPAKTHUECKOE NMPUMEHEHHe: (HOTOIEMEHT, (DOTOAATUHK, COTHEUHAS
Oarapesi, CBETOAMO/, CIEKTPOCKOII, JIa3ep, KBAaHTOBBIH KOMIIBIOTEpP, TO3UMETp, KaMepa BuibcoHa,
SIEpHBIN peakTop, aTOMHas bom0Oa

Pa3nes 8. DiieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

Tema 8.1 DIeMeHTHI
ACTPOHOMHUH U
acTpo(hU3UKH

Conep:xanue yueOHOro marepuajia

(o0}

TeopemuquKoe 06yquue

JTanbl pa3BUTHA acTpoHOMMHU. IIpukinagHOE M MUPOBO33pEHUYECKOE 3HAUEHHE ACTPOHOMHUH. Bujy
3Be3gHoro HebOa. Co3Be3nus, spKHe 3Be3/bl, IJIAHETHI, WX BHAUMOE JABMkKeHHe. CoyHedHas
cuctema. [lnmaners! 3emHol rpynnsl. [lnanersi-rurantsl. Manblie Tena COJHEYHOR CHUCTEMBI.
Comnrie, potocdepa u armochepa. ComHedHass akTUBHOCTh. McTounuk sHeprun CoHIA U 3BE3/I.
3BE3/Ibl, X OCHOBHBIE XapaKTEPUCTUKHU. Jlnarpamma "creKkTpalibHbIN Kacc - CBETUMOCTh". 3Be3/1b]
TJIaBHOW IIOCJIENOBATEILHOCTH. 3aBUCHUMOCTEL ''Macca - CBETHMOCTGL" [JId 3BE€3 IJIaBHOU
ocjiea0BaTenbHOCTH. BHyTpeHHee cTpoeHne 3Be3n. COBpEMEHHBIE NPEJICTaBICHHUS O

MPOUCXO0XKACHUU M 3BosonMu CoJiHIIA U 3BE3/. JTamnbl *KWU3HU 3Be3l. Mueunsii [lyTe - Hama

OK 01
OK 02
OK 03
OK 05
OK 07
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["anaktuka. CrimpanpHas cTpykrypa ['amakTuku, pacnpeneiaeHue 3Be31, ra3a u nbuid. [lonoxenue
u apwkenue Connua B [anmaktuke. Tumbl ramaktuk. Ilnockas u cdepuueckas MoIACHUCTEMBI
['asakTukn PajguoranakTuku M KBasapbl. YUepHble [AbIpBl B spax TaJakTUK. BcenenHas.
Pacmupenue Bcenennoi. 3akon XaO06ma. PaszOeranme ramaktuk. Teopus Bombimoro B3peiBa.
PenukroBoe wu3nmydenwe. MacmrabHas cTpykTypa Bceenennoii. Meraranaktuka. HeperieHHbie
po0JIeMbl ACTPOHOMHUH

VlabopamopHule 3anamus 2
JlaGopatopHass pabora 11 HaOnromeHuss HEBOOPYKEHHBIM TJ1a30M C  HCIIOJIb30BaHUEM
KOMITHIOTEPHBIX MPUJIOKEHUHN JUTSL OTPE/ICTICHHUS TTOJI0KEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
maTy: OCHOBHBIE co3Be3usi CeBEpHOTO NOTyIIapusi U IPKUE 3BE3/1bI
IMpomexyTouHnasi arrecTamus (IK3aMeH) 8
Koncynbranumn 2
Bcero: 180
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3. YCJIOBUS PEAJIM3ALIUU TPOT'PAMMBI IMCHUTTJIMHBI
3.1. MuHuMAJIbHOE MATEPUAJIbHO-TEXHUYECKOe o0ecredyeHue

[Iporpamma y4eOHON TUCITUTIIIMHBI peaTu3yeTcsl B KaOuHeTe GU3MKH, 3JIeKTPOTEXHUKHU
U 3JIEKTPOHUKH

1 Cneyuanuzuposannas medensv u cucmemvl XpaHeHust

— CTOJI TIPETIO/IaBaTelIs C AMUKAMH JIJIs XPAHCHHS;

— KpecJo MpenoaBaTeis;

— 0CKa y4eOHas;

— mKadbl I XpaHEHUS HATJISAHBIX TOCOOUH M y4e0HO-METOIMYECKOTO KOMILIECKCA;
— CTOJI YUCHUYECKHI;

— CTYJI YYCHHUYECKHUIL;

— MOCaZ0YHbIE MECTA [0 KOJIMYECTBY OO0 yUaOIIUXCS.

2 Texnuueckue cpeocmea

— ceTeBOM QUIIbTP;

— anmnapaTHbI KOMILJIEKC MOOMIIbHBIN (IIPOEKTOP, MyIbTUMEAUNHBIN KpaH);

— HOYTOYK IIperoaaBaress;

— 0(UCHBII NAKeT MPOrpaMMHOI0 00ECTIEUEeHNUS;

— JIMLEH3NOHHOE MIPOTrPaMMHOE 00eCIICUeHHE;

— 00pa3oBaTesbHbII KOHTEHT U CUCTEMa 3allUThl OT BPeIOHOCHOM MH(OopMaIuy;
— BBIXO/ B JIOKAJIbHYIO CCTh,

— noctyn K cetu HTepHer;

— IIPUHTEP.

3 Cneyuanuzupogarnnoe 060pyoosanue:

— BEChl TEXHMYECKHE C Pa3HOBECAMH; KOMIUIEKT JUIsl JJaOOpaTOPHOro MpakTHKyMa IO
ONTHUKE; KOMIUIEKT JUIsi J1a0OpaTOpPHOTO MpakTUKyMa II0 MEXaHUKE, KOMIUIEKT Jyis
7a00paTOPHOTO MPAKTUKyMa IO MOJEKYISPHOM (HU3MKE W TEPMOJMHAMMKH; KOMILIEKT MIJIs
71a00paTOPHOTO MPAKTUKyMa IO 3JEKTPUYECTBY (C T€HEpPATOpOM); aMmIlepMeTp J1abopaTOPHBIIA;
BOJIETMETP JIaOOPATOPHBIN; KOJOPUMETp € HAOOpOM KaJIOpUMETPUYECKHUX Tell; TEPMOMETP
71a00paTOPHBI; KOMIUIEKT JUIsl U3yYEHHs] OCHOB MEXAaHUKH, ITHEBMATHKHU; OapoMeTp-aHEpOus;
OJIOK TMHUTaHUs peryaupyeMblil; BeO-kamepa Ha IOABMYKHOM INTaTHBE; T€HEpaTop 3BYKOBO;
TUrpoMeTp (ICUXPOMETP); Ipy3 HAOOPHBIN; IUHAMOMETP JEMOHCTPALIMOHHBIN;, KOMIUIEKT

MOCYIbI I[GMOHCTpaI_[I/IOHHOﬁ C MPUHAJICIKHOCTAMMU, MaHOMCTpP X(HHKOCTHOﬁ
I[GMOHCTpaHHOHHBIﬁ; MCTP I[GMOHCTpaIII/IOHHI)II\/'I; MHKPOCKOIT I[GMOHCTpElHHOHHI:Iﬁ; CTOJIUK
noab eMHBIfI; mTaTuB ACMOHCTP aHHOHHLIﬁ (I)I/I3I/I‘-ICCKI/II‘/’I; OJICKTPOIIJIMTKA, Ha6op

JEMOHCTPAIIMOHHBIM [0  MEXaHWMYEeCKUM  SBJIEHUSM; HAOOp JIEMOHCTPAIMOHHBIN IO
MEXaHUYECKUM KoJieOaHUsIM; Ha0Op JEMOHCTPAIIMOHHBIA BOJHOBBIX SBICHH; MpuOOp JUIs
JEMOHCTpallMM aTMOC(epHOro JaBiIEHUs; MpHU3Ma, HAKIOHSIOUIAsCS C OTBECOM; pbluar
JIEeMOHCTPAIIMOHHBII; COCYAbl COOOIIAONINECs; CTaKaH OTJIIMBHOM J€MOHCTpAaIlMOHHBIN; HaObop
JEMOHCTPAIIMOHHBIM IO Ta30BBIM 3aKOHaM; HabOp KamWuIIpOB; TPYOKa Ui JIEMOHCTpAIUU
KOHBEKI[MM B JKUAKOCTH; BBICOKOBOJIbTHBIH HCTOYHHUK; JO3MMETpP; KOMIUIEKT NPHOOPOB JUIS
W3y4YeHUs MPHUHLMIOB paJdoNpUeMa MW paguoNeperadd; KOMIUIEKT IIPOBOJIOB; MAarHuT
NyrooOpa3Hblil; MarHUT MOJOCOBOM JEMOHCTPALMOHHBIA; HA0Op JEMOHCTPAIMOHHBIN 110
MOJIYIPOBOJHUKAM;  HAOOp  JE€MOHCTPAIlMOHHBI MO  MOCTOSHHOMY  TOKY;  Halop
JIEMOHCTPAIIMOHHBIH 110 AIEKTPOJUHAMUKE; HAOOp AJIS IEMOHCTPAIIMN MarHUTHBIX I0JIei; Habop
JUISL IEMOHCTPALIMM AJIEKTPUYECKUX TOJeH; TpaHcopmaTop ydeOHBIH; Majoyka CTEKJISHHAs;
najoyka dS00HUTOBas; mnpubop JleHIa; CTpelKM MarHUTHblE Ha INTAaTHBAax; CYyJATaH
JIEKTPOCTATUYECKHI; IITaTUBBI 30JIMPYIOIIKE; HA0Op AEMOHCTPALIMOHHBIN 10 TEOMETPUYECKOI
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ONTHKE;, HA0OP JEMOHCTPAIMOHHBIA 110 BOJHOBOW ONTHKE;, CIIEKTPOCKOI JIBYXTPYOHBIH,
yCcTaHOBKa 1yt u3ydeHus Gorodrddexra.

— MakeTbl: My(]Ta KyJIO4YKOBas, LMIUHAPUYECKO-KOHUYECKUN PEIyKTOp, BapHaTOPBhI,
YepBAYHBIA PEIYKTOpP C IEMHON mepenaded, peMeHHOW mepenayu, TIIOOOMIHON Tepenadu,
PEAYKTOpP KOHUYECKHI OJHOCTYIIEHYAThIMH.

— MOJIIUITHUKYU POJIMKOBBIE U IIAPUKOBBIE.

4 Jlemoncmpayuortwle yueOHo-Ha2sa0Hble NOCOOUsL:

— KOMIUICKT y4eOHO-HATIISIHBIX TOCOOHIT;

— KOMIUIEKT y4eOHO-METOIUYECKON TOKYMCHTAIlMH, B TOM YHCJI€ Ha 3JICKTPOHHOM
HocHuTene (yuyeOHHKH W ydueOHbIe MOCOOMs, KapTOYKH-3aJaHMsl, 3aJaHuil JJIsl Pa3HbIX BUIOB
OILICHOYHBIX CPE/CTB, TEKYIIEH M MPOMEKYTOUHOM aTTECTAIlMK, KOMILICKThI TECTOBBIX 3a/IaHUM,
METOIUYECKHE PEKOMEH/IAIIMH U Pa3pabOTKu).

3.2. UndopmanuonHoe odecrieyeHne o0ydeHust

Ilepeyenn PeKOMEeHIyeMbIX yueOHBbIX U3TAHUH, HNuTepHeT-pecypcos,
JAOMOJIHUTEIbHOM JIUTEPaTypPhI
OcHoBHAA:

1. JdmutpueBa B.®D. ®usuka. TexHomorumueckuid npoduiib: Y4eOHUK AN CTYI.
yupexaeHuii cpea. mpod. obpasoanus: B 2 4. Y.1/ B. @. [murpueBa. -2-¢ m3n. — M. :
OO06pa3oBaTeIbHO - U31ATEILCKUI HEHTP «Akamemusi», 2024, — 320c.

2. mutpueBa B.®. ®wusmka. Texuosorunueckuit npopuiab: Y4eOHHK s CTYI.
yupexaeHuit cpen. mpod. obpazoanusi: B 2 4. U.2/ B. @. JImutpueBa. -2-¢ uza. — M. :
OO6pa3zoBaTenbHO - U3AATETBCKUI HIEHTP «AKamemusiyn, 2024. — 256c¢.

3. JmutpueBa B.®. ®usuka. Texnomormyeckuit mpoduns: COOpHHK 3amau: yueo.
[TocobOue mist ctyn. ydapesxkneHuid cpen. mpod. oopazosanus:/ B. @. Jimurpuesa. -2-e uzn. — M. :
OO0pa3zoBarenbHO - U3JaTeNbCKUN HEHTp «AkaneMus», 2024. — 256c¢.

4. Hmutpuea B.®D. Pusuka nns npodeccuid M CrEUUANbHOCTEN TEXHUYECKOTO
npodwis: yueOHUK JUIS CTYH. YUYpeXIeHMH cpel. mpod. oOpasoBanus — M. : Mznarenbckuii
neHTp «Akagemusi», 2021. —448c.

5. AmutpueBa B.®. ®uszuka ans npodeccuit ¥ crenuaabHOCTEH TEXHUYECKOT0 Ipo QuIs.
COopHuk 3amad: y4yed. mocoOWe s CTyH. yupexIeHuil cpen. mpod. oOpazoBanus — M. :
W3narenbckuii neHTp «Akanemusi», 2021. —256¢.

6. Msxumes ['.51. ®usuka. 10 xn1: yyeOHuK : 0a30Bblii ypoBHb /.S Mskumes, M.A
[Terposa, C.B CranenoB u np.— 3-e u3., crepeotut.- M.: Ilpocsenienue, 2021.-339c¢.

7. Msaxkuwes .., ®usuka: ba3ossiit ypoBenb: 11 ki: yueOnuk / I'.SI Msxumes, M.A
[Terposa., O.C Yronsuukos u ap.— M.: [Ipoda, 2019.-476¢.

8. [TapdentreBa H. A CoopHuuk 3amad o ¢usuke. 10-11 kmaccer: mocodue uist ydaniuxcst
oOmeoOpa3oBar. opranuzanuid: 6as3oBbiii ypoBenb / H.A IlapdentseBa. - 8-¢ m3a-M.:
IIpoceemenue, 2019.-206¢.

JlonmosiHUTEIbHAS:

1. Kabapaun O.0., OpnoB B.A. DkcnepuMmeHTanbHble 3agaHus mo ¢usuke. 9—11
KJIACChI: yueOHOe TT0COOHe /T yJanuxcs 00meo0pa3oBaTelbHbIX yupexkaeHuii. — M., 2001.

2. KacpsnoB B.A. ®usuka. 10 xi.: YueOHHK ams 001ieoOpa3oBaTelbHBIX YUeOHBIX
3aBeaeHuit. — M.: llpoda, 2003.- 416¢.

3. KacesnoB B.A. ®uzmka. 11 ki.: YueOHHMK 11 0011e00pa30BaTENbHBIX y4eOHBIX
3aBeaenuil. — M.: llpoda, 2002.- 416¢.

4. MsaxumeB ['.5., ®usuka. 10 xn: yuel. mis oOieo0pa3oBaTeIbHBIX YUPEKICHUN :
6azoBbiii 1 npodun. ypoau / ISl Msakumes, b.b Bbyxosnes, H.H.Corckuii, mon pexa. B.U
Huxkonaesa, H.A. TlapdentbeBoii.- 19 —e u3n.— M.: IIpocsemenue, 2010.-366¢.
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5. Mskume ['.5l., ®usuka. 11 ki1 ydel. mmus oOmieoOpa3oBaTEeNbHBIX YUPEIKICHUHN :
6a3oBblif U npodun. yposuu / I'.51 Mskumes, b.b byxosues, B.M. Yapyrun, nox pen. B.U
Hukomnaesa, H.A. TlapdentseBoii.- 18 —e u3a.— M.: IIpocsemenne, 2009.-399c¢.

6.ITunckmit A.A, I'pakoBckuii I'.}JO ®wuszmka: Y4eOHHMK AN CTYIACHTOB YUYpPEXKICHUIH
cpennero npodeccuonaabHoro oopazopanusi-M.: DOPYM: UHD®PA-M, 2003.-560c.

7. TapacoB O.M JlaboparopHbie paboThl 10 (PU3WKE ¢ BOIPOCAMH M 3aJaHUSMU: y4eO.
nocodue.-M.:®OPYM:MH®DOPA-M,2007.-96¢.

8. PeimkeBuuy A.Il ®usmka. 3amaunuk. 10-11 xi1.: mocobue mns oOmieoOpas3oBar.
yupexaenuii / A.Il PeimkeBuu.- 22—e usn., crepeotuit.- M.: JIpoda, 2018- 188c.

DJIeKTPOHHBbIE 00pa30BaTeJibHbIE PeCypChl:

1.BacunbeB, A.A. ®usnka: y4eOHUK IS CpeaHero npodecCHoHaaIbHOro oopasoBanus /

A.A. BacuneeB, B.E. ®enopos, JI.JI. XpamoB. — 2-¢ w34., uchOp. U Ao — MoCKBa:
UznatenbctBo FOpaiit, 2025. — 221 ¢. — (IIpodeccuonanbuoe odpazosanue). — ISBN 978-5-
534-05702-7. — Tekct: anekTpoHHbI // OOpa3zoBarenbHas 1uiargopma FOpaidt [calT]. —

URL: https://urait.ru/bcode/562829

2. Kamammwko, H.IL. ®usmka: y4eOHMK W  TPAKTHKYM JUII  CPEIHETO
npodeccuonansuoro oopazopanus / H.I1. Kanamnukos, C.E. MypaBbeB. — 2-¢ u3f., nepepad. u
gorn. — MockBa:  M3marenbctBo  FOpaiit, 2025.— 496c.—  (IIpodeccuonanpHoe
oOpazoBanue). — ISBN 978-5-534-16205-9. — Tekct: snexktponHbii // OOpa3oBaTenbHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/565996

3. PomuonoB, B.H. ®usuka: ydyeOHOoe mocobue g cpeaHero mnpodeccrnoHalbHOTO

obOpasopanus / B.H. Pogunonos. — 2-¢ u3a., ucnp. u gom. — Mocksa: M3garenscrBo FOpaiit,
2025. — 236 c. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-20786-6. — Tekcr:
AJIEKTPOHHBIN /l OO6pazoBaTenbHas maTdopma Opaiit [caiit]. —

URL: https://urait.ru/bcode/558785
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA30OBATEJIbHOM JUCIHUIIIUHBI

KonTponr © omeHka pe3ylbTaTOB OCBOCHHS  JUCHUIUIMHBI  OCYIIECTBIISETCS
IpernojaBaTeyieM B IPOLECCE IPOBENEHUS TEKYLIEro KOHTPOJISI 3HAHWM: INPU BBINOJIHEHUU
MPAKTUYECKHX, Ja00paTOPHBIX; PyOEKHOI0 KOHTPOJS B OopMe TECTUPOBAHUS U BBINOJIHEHUS
KOHTPOJIBHBIX PAa0OT, a TakXe MPH BHINIOJHCHUH OOYUYAIOUTUMUCS WHIUBUAYAIBHBIX 33JaHUH,
MPOEKTOB, UCCIIEAOBAHUM.

KoHTpons © oOlLEHKa pacKpbhIBalOTCA 4Yepe3 YCBOCHHBIC 3HAHHMA M IPHOOpPETEHHBIC
oOydJaroluMuCsl yMEHUs, HampaBieHHble Ha (popmupoBaHHEe OOMUX U MPO(HECCHOHATBHBIX

KOMHeTeHI_II/II\/JI. KOMHGTGHL{I/II/I JOJIZKHBI OBITh COOTHECEHEI C NpECaAMCTHBIMU PE3YyJIbTaTaMU.

OOGyueHwue 3aBeplIacTcsi IPOMEKYTOYHON aTTecTanuell B hopMe SK3aMeHa.

npodeccnoHanbHOM JesTeNbHOCTH
MPUMEHUTEIIFHO K  Pa3jIu4YHbIM

Pasnen 4. Tems1 4.1.,4.2.,4.3

Pasnen 5. Temnr 5.1.,5.2., 5.3.

B KOJUICKTUBEC U KOMaH/IC

Pasmen 4. Temr1 4.1.,4.2., 4.3

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

Pasnen 6 Tema 6.1
Pasmen 7. Temsr 7.1, 7.2, 7.3

OK 05. OcymecTBiaiarh YCTHYIO

Pasnen 1. Tema 1.1

Kox n HanMeHOBaHHe Paszngen/Tema THun oeHoYHBIX
(hopMupyeMbIX KOMIIETEHIIM A MepOonpUuATHIA
OK 01. Bsibupare cnocoOsl Pasnen 2. Temsl 2.1., 2.2., 2.3.
peleHus 3aja4 Pasgen 3. Temsr 3.1., 3.2., 3.3.

KOHTCKCTaM Paznen 6. Tema 6.1
Pazpgen 7. Temsr 7.1, 7.2, 7.3
Pa3zgen 8 Tema 8.1 .
YCTHBIH OIPOC;
OHTaJIbHBIN OMPOC;
OK 02. HUcnone3oBats| Pazgen 2. Temsr 2.1., 2.2, 2.3. bp 6p g
COBPEMEHHBIC ~CpENCTBA MOWCKa, Pasnen 3. Temst 3.1., 3.2., 3.3. KOMTPOJIbHA paboTa,
H HU
AHAIN3a u MHTEpNpeTalnn Pasznen 4. Temsr 4.1., 4.2., 4.3 abmozenue
MH(pOpMALIHH Paznen 5. Tems! 5.1.,5.2., 5.3. 3agmnonHeHneM .
1 uHGOPMAIMOHHBIE TEXHOJIOTHH Pasnen 6. Tema 6.1 1abopaTOPHBIX PadboT;
TSt BBITIOJTHCHHUS 3a1ay|
6 o ° 29 pasnien 7. Temsi 7.1, 7.2, 7.3 NpaKTHieCkne padoTh!
MpodeccCHOHANBHOM NesTeNbHOCTH
p A Paznen 8 Tema 8.1 (pemenue
KaueCTBCHHBIX
OK 03. [Tnanuposats| Paznmen 1. Tema 1.1 U PacUYETHBIX 3a/1a4);
U peann3oBbIBaTh  coOcTBeHHOE Paznen 3. Temsr 3.1., 3.2., 3.3. TECTUPOBAHHE;
npodeccuoHambHOe Paznen 4. Temb1 4.1.,4.2., 4.3 pelieHre Kerc-3aaag;
158 JIMYHOCTHOC pa3BI/ITI/Ie, Pagﬂeﬂ 8 TeMa 81 BBLIMTOJTHEHUE
MpeIPUHIMATETbCKYIO MPAKTHHYECKHX
e TEIILHOCTD .
. 3aJlaHui
B npodeccuoHanbHOl  cdepe, .
npo¢eCCHOHATBHON
MCII0JTb30BaTh 3HAHHS
MO0 MpaBOBOM W  (UHAHCOBOW HalpaBJICHHOCTH,
rPaMOTHOCTH B Pa3IUYHBIX BBITTOJTHCHUC 3aTAHIH
PKU3HECHHBIX CUTYalHSIX OpOMEXKYTOTHOU
OK 04. OddexTuBHO| Pazmen 2. Temsr 2.1., 2.2., 2.3. aTTecTaluu
B3aMMOJICHCTBOBATE M paboTaTh Pazmen 3. Temsr 3.1., 3.2., 3.3.
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U MUCbMCHHYKO KOMMYHHKAIIUIO HQA
roCyI1apCTBEHHOM A3bIKE]
Poccuiickoit denepanuu ¢ y4eToM
0cOOeHHOCTEH COLIMAJIBHOTO
1 KyJIbTYPHOIO KOHTEKCTa

Pasgen 2.
Pasznexn 3.
Paspnen 4.
Pasznexn 5.
Paznen 6.
Pazgen 7.

Tems1 2.1., 2.2., 2.3.
Temsr 3.1., 3.2., 3.3.

Temr1 4.1.,4.2., 4.3

Temnr 5.1.,5.2,,5.3.

Tema 6.1
Temer 7.1,7.2,7.3

Pasnen 8 Tema 8.1

OK 07. CopelicTBOBaTH|
COXPAHEHUIO OKPY>KAIOLIEH Cpe.bl,
pecypcocOepeeHII0, MPUMEHSTH
3HaHHWA OO0 W3MEHEHMM KJIMMara,
[T PUHLIUIIBI OepeKITMBOTO|
MPOU3BOICTBA, 3¢ pexTHBHO
JIEHCTBOBATh B YPE3BBbIYAMHBIX
CUTYaIUsIX

Paspmen 2.
Pasznexn 3.
Pazgen 4.
Pazpgen 5.
Pazgen 7.

Temsr 2.1.,2.2., 2.3.
Temsr 3.1., 3.2., 3.3.

Temsr 4.1.,4.2., 4.3

Tewmsr 5.1.,5.2.,5.3.

Temsr 7.1, 7.2

Pasnen 8 Tema 8.1

[1K 1.3. Opranu3oBbIBaTh IOCTaBKU

Pasznen 2.

Temsr 2.1.,2.2., 2.3.

pa3IMYHbIMU BUAAMU peﬂeleLIX

3alLNT.

DIIEKTPUYECKON SHEPIHU Pasnen 3. Temnr 3.1., 3.2, 3.3.
MOTPEOUTEISAM C TPUMEHCHHEM Pasnen 4. Tempr 4.1., 4.2., 4.3
CPCACTB aBTOMAaTH3aLUH. Pa3nen 5. Tems! 5.1., 5.2, 5.3.
Pazgen 7. Temnr 7.1, 7.2
[1K 1.4. O6ecnieunBarth Pasnen 2. Temsr 2.1., 2.2., 2.3.
COOJIFO/ICHHE OPraHU3aLMOHHO- Pazznen 3. Temsr 3.1., 3.2., 3.3.
TEXHUYCCKUX MEPOIPUATHI MTPH Paszen 4. Tembr 4.1., 4.2., 4.3
[MOCTABKE JICKTPUUECKON SHEPTHH Pasnen 5. Temsr 5.1., 5.2, 5.3,
[OTPEOHTENAM. Pasnien 7. Temer 7.1, 7.2
[1K 1.5. O6ecneunBars KOHTPOIb, | Pasznen 2. Temsr 2.1., 2.2., 2.3.
Y4€T U pCryIupOBaHHuC Paszgen 3. Temsr 3.1., 3.2., 3.3.
OecrepeOoiHOM MOCTaBKH Paszen 4. Temst 4.1., 4.2., 4.3
DIIEKTPHYECKOH IHEPTHH Paznen 5. Temsr 5.1., 5.2, 5.3.
MOTPEOUTEISAM C TPUMEHECHHEM Pasnen 7. Tembt 7.1, 7.2
CpEJICTB aBTOMATH3aIlNH. ' R
[IK 1.6. ®opmupoBatb u Paznmen 2. Temsr 2.1., 2.2., 2.3.
AKTYyaJTM3UpOBaTh 0a3bl JTaHHBIX Paznen 3. Temsr 3.1., 3.2., 3.3.
O TOTPEOUTENISAX IINEKTPUYECKOH Pasnen 4. Tems1 4.1.,4.2., 4.3
pHCpTMH € HPUMCHCHUEM | pasnen 5 Tewmsr 5.1., 5.2., 5.3.
CPEACTB aBTOMATH3ALINH Pasnen 7. Temnr 7.1, 7.2
[1K 3.3. BEIMomHATS NPOBEPKY U Pazgen 2. Temnr 2.1., 2.2., 2.3.
HaAJKy IEKTPOOOOPYI0BAHHS Ha | Pasnen 3. Temsi 3.1., 3.2., 3.3.
00BEKTaX IJICKTPOCHAOKEHHS B Pasnen 4. Temsr 4.1., 4.2., 4.3
[IPOMBIIUICHHOM W I'DAXIAHCKOM | pasnen 5 Tewmsr 5.1., 5.2., 5.3.
CTPOMTENHCTBE, B TOM YHCIIC C Pasnen 7. Tembr 7.1 ’7 b
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