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1. OBIIASI XAPAKTEPUCTHUKA PABOYEH ITPOI'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCIHUATIIJINHBI .03 ®U3UKA
O6meoOpazoBarenpHas aucuuiuinHa «Du3nka» sBIsSETCS 00sS3aTeIbHON YacThIO
o011e00pa3oBaTebHOIO HUKJIA 00pa30BaTesibHONM MPOrpaMMbl B COOTBETCTBHUH C
OI'OCCIIO mo 26.02.01 Dxcmtyaranusi BHYTPEHHUX BOAHBIX TyTeid, 26.02.03
CynoBoxnenne, 26.02.05 Okcmiyatanus CyIOBBIX YHEPIETHUYECKHX YCTAaHOBOK,
26.02.06 Dxcrutyaraiysi CyloBOTO 3JI€KTPOOOOPYIOBaHUS U CPENICTB aBTOMATHUKH
OCHOBHOTO o0miero o6pazoBanusa. 23.02.01 Opranuzamuss 0epeBO30K U
yIpaBlIeHUE Ha TPAHCTIOPTE (Ha BOAHOM TPAHCIIOPTE)

1.2. Ileau u miIaHupyemble pe3yJbTaThl OCBOCHHS AU CHUTIIUHBI

1.2.1. llean TUCHUIINHBI:
dbopmupoBaHue y OOydYaromMXCs YBEPEHHOCTH B IICHHOCTH OOpa30BaHMS,
3HAYMMOCTH (DU3WYECKUX 3HAHUK JII COBPEMEHHOIO KBaJIU(UIIMPOBAHHOTO
CIEIUAJIMCTA MPU OCYIIECTBIECHUH €T0 PO eCCHOHATILHON AeATeIbHOCTH;
OBJIaJicHUE CIenUpUISCKON CUCTEMON (PU3MUECKUX TMOHATHM, TEPMHHOJIOTHEH WU
CUMBOJIMKOM;
OCBOCHHE OCHOBHBIX (DH3UYCCKUX TCOPHUH, 3aKOHOB, 3aKOHOMEPHOCTEHH;
OBJQJICHUE  OCHOBHBIMH  METOJaMHU  HAy4HOTO  IIO3HAHUS  IIPUPO/IBI,
UCIIOJB3YyeMbIMU B (u3uKe (HaONIOJeHUEe, ONMMCAaHHWE, U3MEPEHHE, BBIJIBHKCHHUC
TUIIOTE3, IPOBEICHUE SKCIIEPUMEHTA);
OBJaJICHUE YMCHHMSAMU o0O0OpadaThiBaTh JaHHBIC OKCIECPUMEHTa, OOBICHITH
TIOJIYYCHHBIC PE3yJbTaThl, YCTAaHABJIMBATh 3aBUCUMOCTH MEXAY (GHU3UUIECKUMHU
BEJIMYMHAMH B HAOJIIOJaEMOM SIBJIEHUH, 1€1aTh BEIBOII;
dbopMHpOBaHUE YMEHUS PelIaTh (PU3NUECKUE 3a/1aUN PA3HBIX YPOBHEH CIIOKHOCTH;
pa3BUTHE TI03HABATEIBHBIX HWHTEPECOB, WMHTCIUICKTYAIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH B Ipoliecce MPUOOPETCHHS 3HAHUHN C HCIIOJIb30BaHUEM Pa3IMUIHBIX
MCTOYHUKOB HWH(OPMAIIMM U COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHH;
ymMeHui  GOopMyIMpoBaTh U  OOOCHOBBIBaTH COOCTBEHHYIO TMO3ULMIO IO
OTHOINIEHUIO K Pu3nueckoil nHMOpPMAITUH, TOTydaeMOi U3 Pa3HBIX HCTOYHUKOB;
BOCITUTAHNE YYBCTBA TOPJOCTH 32 POCCHUCKYIO (PM3UUECKYIO HAYKY.

Oceoenue kypca « Dusuxa» npeononazaem peuierue cieoyiouux 3a0ay.
npuoOpeTeHNe 3HaHUK O (yHIAMEHTAIBHBIX (DU3NYECKUX 3aKOHAX, JICKAIUX B
OCHOBE COBPEMEHHOW (PU3NYECKOW KapTHHBI MHpA, TPUHIIUIIOB JEHCTBUS
TEXHUYECKUX YCTPOWUCTB U MPOU3BOACTBEHHBIX MPOIIECCOB, O HAMOOJIee Ba)KHBIX
OTKPBITUSAX B 001acTH (DU3UKH, OKA3ABIIMX OMPEICIIAIONIee BINIHUE HA PA3BUTHEC
TEXHUKH U TEXHOJIOTHH;

MOHUMaHuEe (HU3NYCCKON CYIIHOCTH SIBJICHHWH, NPOSBISIONIMXCS B paMKax
MIPOU3BOJICTBEHHOM JIEATEILHOCTH,

OCBOCHHE CITOCOOOB HCIOJIB30BaHUS (PU3NYECKUX 3HAHUU JJIA MPAKTUYECKUX H
npoecCHOHANBHBIX  3a7ad, OOBSICHEHHS SBICHUW TPOU3BOJCTBEHHBIX U
TEXHOJIOTHYECKHX MPOIIECCOB, TPUHITUTIOB OXPAHBI TPUPOIBL;
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dbopMupoBaHUEe yMEHHWH pemaTh y4eOHO- MpaKTUYECKHe 3amadd (U3UYEeCKOTrO
CoJIepKaHusl C Y4ETOM Ipo(heCCUOHATLHON HAIIPABICHHOCTH;

NpUOOpETEHNE OIbITa TMO3HAHWUS M CAMOIO3HAHWS, YMEHHUW CTaBUTh 3aJaddl |
permarh mpooJIeMbl ¢ YIETOM MpodeCCHOHAIBHON HAIIPaBICHHOCTH;
dbopMupoBaHHEe YMEHUWI HCKaTh, aHAIM3MPOBATH U 00pabaThIBaTh (HUZUUIECKYIO
uHbOopMaInIo ¢ YYETOM MPOo(hecCHOHATFHOM HAMTPABICHHOCTH;

MOJITOTOBKA OOYYAIOIIUXCS K YCIEUTHOMY OCBOSHHUIO ITUCIHMIUIMH M MOJIYJCH
npo(eCCHOHANBFHOTO MHKIA: (QOPMHUPOBAHWE y HHUX YMEHMA M  OIbITa
JESTEIIBHOCTH, XapaKTepHBIX I Tpodeccuid / MOMKHOCTEH CIy)KaluX WA
CHCIMATLHOCTEH, TMOJIy9aeMbIX B  MPOo(EeCCHOHAIBHBIX  00pa30BaTEIbHBIX
OpTaHU3aIHSIX;

NOJArOTOBKa K  (OPMHUPOBAHHUIO  OOMIMX  KOMIETCHIUH  CHEIHaTUCTa:
caMmo00pa3oBaHusl, KOMMYHUKAI[MU, COTPYITHUYECTBA, PEUIEHUI B CTaHIAPTHOU H
HECTaHIAPTHOH  CHUTyallusX, NPOCKTHPOBAHUS, TPOBEICHUS  (DPU3HUECKUX
u3Mepenuii, d5¢pdekTuBHOr0 U  0Ee30MacHOr0  HWCHOJB30BAHUS  PA3JIMYHBIX
TEXHUYECKUX YCTPOMCTB, COONIIOJCHHS TpaBWJ OXpaHbl Tpylda NHpu padboTe ¢
buznueckuMu TprudopamMu U 000PYTO0BAHUEM.

OcobenHocth (GOpPMHUPOBAHUS COBOKYMHOCTH 3a/iay M3ydeHUs] (DU3UKH IS
CUCTEMBI ~ CpeAHero mnpodecCUOHATBHOTO  O00pa3oBaHUsSI  3aKJIIOYAETCs B
HEOOXOJMMOCTU peau3alui MpPoPEeCCHOHATLHON HAMPaBIEHHOCTH PEIIaeMbIX
3a/1a4, yu€Ta 0COOCHHOCTEH cPephl AeATEIbHOCTH OYyIINX CIIEIIUATUCTOB.

B pesynbmame oceoenus oucyuniunvl 06y4arouuticsi OOAHCeH 3HaAMb.

e CMBICI TIOHATHH: (U3NUEeCKOoe SBJICHUE, THUIOTE3a, 3aKOH, TEOpHs,
BCIIIECTBO, B3aMMOJICHCTBHE, SJIEKTPOMArHWUTHOE II0JIe, BOJIHA, (DOTOH, aToM,
aTOMHOE S7IPO, HOHU3UPYIOIIHNE U3ITYICHUS;

e CMBICI (PU3MYECKUX BEIWYUH: CKOPOCTh, YCKOpEHHEe, Macca, CHJa,
UMITYJIbC, paboTa, MEXaHW4YecKash JHEprusi, BHYTPEHHsISI JHEprusi, abCONIOTHas
TEeMIIepaTypa, CpPeIHSS KUHETHYECKash JHEPrusi YacTHIl BEIIeCTBA, KOJIUYECTBO
TEIUIOTHI, 3JIEMEHTAPHBIN JJIEKTPUUECKUN 3apsi;

e CMBICI (PU3NYECKHX 3aKOHOB KJIACCHYECKOW MEXaHUKHU, BCEMHUPHOTO
TATOTCHUS, COXPAHCHMsI DHEPIHH, HWMIIyJbca M JJICKTPUYECKOTO 3apsja,
TEPMOJIUHAMHUKH, JIEKTPOMArHUTHOM UHIAYKINH, (oTodPdekTa;

e BKJIQJ] POCCHUCKHUX M 3apyOC)KHBIX YUYCHBIX, OKa3aBIIUX HaMOOJIbIICE
BIIUSTHUC HA Pa3BUTHE (PU3UKM;

B pe3ynomame oceoenust oucyuniunsl 00y4arOWULicsi OOIHCEH YMemb:

 BBIJBUTATh THIIOTE3BI U CTPOUTH MOJCIIH,

. IIPOBOIUTH HAOJIFOICHHS, INTAHUPOBATH M BBIMOJIHATH SKCIICPUMECHTHI,

e MPUMEHATH TIOJIYYCHHBIC 3HAHHS 10 (GU3NKe T OOBICHCHHS
pa3sHOOOpa3HBIX (PU3UUYCCKHUX SBICHUN U CBOMCTB BEILICCTB;

e MPAKTUYECKH UCTIOIH30BaATh (PU3NUYECKUE 3HAHUS;

e OIIEHUBATH JOCTOBEPHOCThH €CTECTBEHHOHAYYHOUN MH(MOPMAIIHH;

e WCIONB30BaTh MPUOOPETEHHBIE 3HAHWA W YMEHUS [JISl PEIICHUS



NPAaKTUUECKUX 3a7ad MOBCEJIHEBHOM JKM3HHM, oOecreyeHus 0e30macHOCTU
COOCTBEHHOM U3HHU, PAIMOHAILHOTO MPHUPOAOINOIb30BAHUS U  OXPaHBI
OKpPYXaloIleh Cpeibl.

e ONUCHIBATh U OOBSACHATH (PU3UUECKUE SIBJICHUS U CBOMCTBA TEJ: CBOWMCTBA
ra3oB, OKHJIKOCTEM U  TBEPABIX Ted; DJIEKTPOMArHUTHYIO  HMHAYKIIMIO,
pacmpocTpaHeHUE DBJIEKTPOMArHUTHBIX BOJH; BOJIHOBbIE CBOWCTBA CBETA;
U3ITy4YEeHHE U MOTJIONIEHHE cBeTa aToMOM; (OTOdI(PPEKT;

e OTJIMYATh THIOTE3bI OT HAYYHBIX TEOPUIA;

e JIeNaTh BHIBOJBI HA OCHOBE KCIIEPUMEHTANbHBIX JaHHBIX;

e TPUBOJIUTH MPUMEPHI, MOKAZBIBAIOIIUE, YTO: HAOIIOJCHHUS U SKCIIEPUMEHT
SBIISIIOTCS OCHOBOM I BBIIIBIDKEHUSI TUIIOTE3 U TEOPUid, TO3BOJSIOT MPOBEPUTH
UCTUHHOCTh TEOPETHMUECKHX BBIBOJIOB; (pu3mueckas TeOpHsl JaeT BO3MOXKHOCTH
OOBSICHATH U3BECTHBIE SBJICHUS TPUPOJIBI U HAyYHbIE (PAKTHI, MPEACKA3bIBATh CIIIe
HEU3BECTHBIC SBJICHUS,

e MPUBOAUTH MPHUMEPHl MPAKTHUUYECKOTO HCIHOJb30BaHUS (HUIUUECKUX
3HAHWI: 3aKOHOB MEXAHHUKHU, TEPMOAUHAMUKU U DJICKTPOJUHAMUKHA B SHEPTETUKE;
pPa3IMYHBIX BHJIOB JJIEKTPOMATHUTHBIX W3IYYCHUU ISl pPAa3BUTUA PaTUO H
TEJICKOMMYHUKAIIMM, KBAaHTOBOM (U3UKU B CO3JAHUU SIACPHONM DHEPTETUKH,
Ja3€epoB;

e BOCIIPUHUMATh M HA OCHOBE IMOJYYEHHBIX 3HAHUUA CAMOCTOSATEIHHO
olleHUBaTh WH(OpMaluio, coaepxkainryrocs B coobmenussx CMU, HutepHere,
HAYYHO MOMYJISIPHBIX CTaThsIX.

e TPUMEHSTH MOJYYCHHBIE 3HAHUS JIJIs pelIeHs (PU3NUECKHX 3a/1a4;

e ONpenensaTh xapakrep (u3nyeckoro mpoiiecca no rpaduxy, Tadiuile,
hopmyme*;

e UBMEPATh pAd  (PUINYECKUX BEIUYMH, TPEIACTABIAS Pe3yJIbTaThl
M3MEPEHUH C YYETOM UX IMOTPEIIHOCTEM.



1.2.2.
CIIO u Ha ocHoBe PI'OC CO00

Ilnanupyembie pe3yabTaTbl OCBOCHHS 001e00pa30BaTe/JbHOM AUCHHUILVIMHBI B cooTBeTcTBUM ¢ PI'OC

Oco0oe 3HaueHue NUCIUIUTMHA uMeeT npu popmupoBanuu U pazsutuu OK u I1K.

Kox u HaumeHoBaHue popMupyemMmbix
KOMIIeTeHIH i

IInanupyemble pe3yJbTaThl 0CBOEHUS I CHMILIMHBI

0omuel

JucuuninHapubie

OK. 01. BeiOupars ciocoObI perieHus 3a1aq
npohecCHOHAIBHON IeATEeThHOCTH
NPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM

B yacTu TpyA0BOI0 BOCIIUTAHMS:

- TOTOBHOCTb K TPYAY, OCO3HAHNE IEHHOCTH
MacTepcTBa, TPYy10ito0ue;

- TOTOBHOCTb K aKTUBHOU J€ATEIbHOCTH
TEXHOJOTHYECKON U COLMAJIBHOM HANIPaBJICHHOCTH,
CIIOCOOHOCTh UHUIIMUPOBATH, TUIAHUPOBATH U
CaMOCTOSITEJIbHO BBITIOJIHATH TAKYIO JACSTEIBHOCTD;
- UHTEpEC K Pa3InIHbIM chepam
poeCCHOHAIBHON JEATEIHHOCTH,

OBjaieHUe YHHBEPCAJIbHBIMH Y4eOHBIMU
NMO3HABATEJIbHBIMU ACHCTBUAMM:

a) 0a3oBble JIOTHYECKHE 1eliCTBHA:

- CaMOCTOATEIBHO (hOPMYITHPOBATH U
aKTyaJIu3upoBaTh NMpoOIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK WUITH
OCHOBAHWUS JUIsl CPABHEHUS, KJIaCCU(UKAIIUU U
00001IeHNS;

- OIPENENATh LEIH e TEIbHOCTH, 3a/1aBaTh
napameTpbl U KpUTEPUU UX JTOCTHKEHHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH U IPOTUBOPEYHS B
paccMaTpUBAEMBbIX SIBICHUSX;

- BHOCUTbH KOPPEKTHUBHI B JACSITEIILHOCTD, OIIEHUBATH

- BJIQIETh OCHOBOMOJIATAIOIIUMU (PHU3HUECKUMU
MOHATUSMHU U BEJINYMHAMU, XaPAKTEPU3YIOILIUMHU
buznyecKue nporecchl (CBI3aHHBIMU C
MEXaHUYECKUM JIBU’)KEHHEM, B3aUMOJECICTBUEM
TeJ, MEXaHUYECKUMHU KOJIeOaHUsIMU U BOJTHAMU;
aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM BEILIECTBA,
TEIJIOBBIMH IIPOLIECCAMH; JIEKTPUUECKUM U
MAarHUTHBIM TOJISIMU, 3JIEKTPUUECKUM TOKOM,
AJIEKTPOMArHUTHBIMU KOJICOAHHUSIMU U BOJIHAMU;
ONTUYECKUMH SIBIICHUSIMU; KBAHTOBBIMU
SIBJIEHUSIMHU, CTPOCHUEM aTOMa M aTOMHOTO f]1pa,
PaIMOAKTUBHOCTHIO); BJIAJICHUE
OCHOBOIIOJIArarolUMHU aCTPOHOMUYECKUMU
MOHATUSAMH, ITO3BOJISAIOIIMMU XapaKTEPU30BaTh
MIPOLECCHI, TPOUCXOSIIME HA 3BE3/1aX, B 3BE3HBIX
CHCTEMAX, B MEKTaJTaKTUYECKOU CpeJIe; IBUKEHNE
HEOECHBIX TeJ, YBOJIIOIHIO 3Be3]1 U BeeneHnHoil;
BJIaJIETh 3aKOHOMEPHOCTSIMH, 3aKOHAMU U
TeopusiMu (3akoH BcemupHoro tarotenus, I, 11 u 111
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHUsI
MEXaHUYECKOW dHEPTUHU, 3aKOH COXPaHEHHUS
MMIYJbCa, MPUHIUIT CYNEPIIO3UIIMNA CHUJT, TPUHIIAIT
PaBHONPABHOCTH UHEPLIUATIBHBIX CUCTEM OTCUETA;
MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS




COOTBETCTBHUE PE3yJIbTATOB LIEJISIM, OLICHUBATh
PHUCKH MOCTEACTBUMN ACSATEIBHOCTH;

- pa3BUBaTh KPEATUBHOE MBIILJICHUE TIPU PEIICHUN
YKU3HEHHBIX ITpo0iieM

0) 0a3oBbIe HCCIEA0BATEIbCKHE JeHCTBHSI:
BJIa/IETh HABbIKaMU Y4eOHO-UCCIIE0BATEILCKOMN U
MIPOCKTHOM 1€ATEIbHOCTH, HABBIKAMU Pa3pelICHUs
npo0Jem;

- BBISIBJISITh IPUYUHHO-CIICJICTBEHHBIE CBSI3U U
aKTyaJIU3UpOBaTh 3a/1a4y, BBIIBUTATh TUIIOTE3Y €€
pellIeHus, HaXOAUTb apTyMEHTBI JJIst
JIOKa3aTelIbCTBA CBOMX YTBEPKIICHUM, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

- aHAJM3UPOBATH MOJIYYCHHBIC B XO/I€ PEIICHUS
3aJja4uM Pe3yJbTaThl, KPUTHUYECKH OIICHUBATh HX
JIOCTOBEPHOCTD, TPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIOBHSIX;

- YMETh MIEPEHOCUTH 3HAHUS B TO3HABATEIIbHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEACATEIHHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX
IpeIMETHBIX 00acTel;

- BBIIBUTaTh HOBBIE UJIEH, IPEJIaraTb
OpUTHMHAJILHBIE TIOJIXO0/IbI U PEIICHUS; CIOCOOHOCTh
MX UCIOJIb30BaHUs B TO3HABATEIbHOU U
COIIMAIbHON MPAKTHKE.

BEILIECTBA, FA30BbIC 3aKOHbI, IEPBBIM 3aKOH
TEPMOJIMHAMUKH; 3aKOH COXPAHEHUS
AIIEKTPUUECKOTO 3apsiaa, 3akoH Kynona, 3akon Oma
JUISL y4acTKa 1enu, 3akoH OMa JJis MOJTHOM
AJIEKTPUYECKOM 1IeTH, 3aKoH J>koyis - JIeHa,
3aKOH 3JIEKTPOMAarHUTHOW MHIYKIIMH, 3aKOH
COXpaHEHUsI YPHEPTUH, 3aKOH MPSIMOJIMHEHHOTO
pacpocTpaHEHHUs CBETAa, 3aKOH OTPAXKEHUS CBETA,
3aKOH MPEJIOMJICHHUS CBETa; 3aKOH COXPaHECHUS
SHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH
COXpaHEHUsI DJIEKTPUUYECKOTO 3aps/ia, 3aKOH
COXpaHEHUsI MacCOBOI'0 YMCJIa, MOCTyJIaThl bopa,
3aKOH PaJMOaKTUBHOTO PaCIiajia); yBEpEHHOE
KCIIOJIb30BaHKUE 3aKOHOB M 3aKOHOMEPHOCTEH Mpu
aHam3e (PU3NIECKUX SBICHUH U MTPOIECCOB;

- chopMHpOBaTh YMEHUS pellaTh pacueTHbIE
3a/1auy C SIBHO 33JIaHHON (PU3UYECKOI MOJIETTBIO,
UCTIONB3YS PU3MUYECKUE 3aKOHBI U TPUHIIMIIBI; Ha
OCHOBE aHaJIi3a yCJIOBUS 3aJ]a4l BbIOUpATh
(U3UYECKYIO MOJIEINb, BBIICTATh GU3NUECKUE
BEJIMYUHBI U (POPMYIIbI, HEOOXOAMMBIE AJIS €€
perIeHus1, IPOBOIUTEH PACUEThI M OLIEHUBATh
PEAbHOCTh MOTYYEHHOTO 3HaYeHHs PU3NIECKON
BEJIMYMHBI; pelIaTh KaueCTBEHHBIC 3a/1a4H,
BBICTpaNBasi JOTUYECKH HEPOTUBOPEUHBYIO
IIETIOYKY PACCYKJICHHH C OMTOPON Ha N3YUEHHBIC
3aKOHBI, 3aKOHOMEPHOCTH M (PH3UYECKHE SIBIICHUS;
- chopMupOBaTh MOHUMAHUS POJTH QUBHKHU B
3KOHOMUYECKOM, TEXHOJIOTMIECKOM, COLIMAIbHON 1
ATUYECKOH cdepax NesaTeTbHOCTH YeJI0OBEKa; PO U




MecTa (PU3UKK B COBPEMEHHOW HAYYHOU KapTHHE
MUPA; POJIM ACTPOHOMUU B IIPAKTHUYECKON
JIeATEIIbHOCTH Y€JI0OBEKA U JalbHEHIIEM HAyYHO-
TEXHUUYECKOM Pa3BUTHU

chopMHpPOBATh YMEHUS pa3vyaTh yCIOBUS
NPUMEHUMOCTH MoJIeNel (PU3NUECKUX TNl U
IIPOLIECCOB(SABICHUI): MHEPLIMATIbHAS CUCTEMA
0TCYETa, MaTepHaIbHAs TOYKA, PABHOYCKOPCHHOE
JBIDKEHUE, CBOOOIHOE Na/ieHue, aOCOI0THO
ynpyras nedopmariysi, abCOII0THO yIPYroe u
a0COJIIOTHO HEYNPYroe CTOJKHOBEHUS, MOJETIeH
rasa, JKUJKOCTHU U TBEPJOro (KpUCTAIIINYECKOIO)
TeJa, UICAIBHOIO ra3a, TOYCYHBIN 3apsi,
OJIHOPOAHOE JIEKTPUUECKOE T10JI€, OAHOPOJHOE
MarHuTHOE I10JI€, FApMOHUYECKHE KoeOaHus,
MaTEMaTUYECKUN MasTHUK, UAEATIbHBIN
NPYXKUHHBIA MasiTHUK, TAPMOHUYECKUE BOJIHBI,
ujieabHbIN KonebaTeabHbI KOHTYp, TOHKAs JIMH3a;
MOJIEJIEd aToMa, aTOMHOTO s1/Ipa ¥ KBAHTOBOU
MO/JIeNIN CBeTa; CPOPMHUPOBATH YMEHUS OOBACHATD
0COOEHHOCTH MPOTEKAHUs PUINUECKUX SBJICHUIL:
MEXaHUYECKOE JIBUKEHUE, TEIIOBOE IBMKCHUE
YacTHUL BELIECTBA, TEIUIOBOE PaBHOBECHE,
OpoyHOBCKOe JIBHXKeHHe, Tuddy3us, ucnapenue,
KHUIIEHNE U KOHJIEHCAL|s, IIJIaBJICHUE U
KPUCTAJUIM3aLKsl, HAlPaBJIECHHOCTh TEIUIONEPEIayu,
AIIEKTPU3ALIAN TEJ, SKBUIIOTEHIIMAIILHOCTH
MOBEPXHOCTH 3apsHKEHHOTO MPOBOJIHUKA,
AIIEKTPOMAarHUTHOW MHIYKIMH, CAMOUHIYKIUH,
3aBHCHUMOCTH COIPOTUBIICHUSI MTOTYIIPOBOHUKOB




"p-" 1 "O- TUIIOB" OT TeMIlepaTypbl, pE30HAHCa,
uHTepdepeHIy BOJIH, TUPPaKIUU, TUCTICPCHUH,
MOJTHOTO BHYTPEHHETO OTpakeHus, poTorddexr,
¢du3nvecKkre NPUHIMIBI CIEKTPAIbHOTO aHAIHM3a U
paboThl J1a3epa, "anbda--" u "Oera--" pacnasl
a1ep, raMmma u3JiydeHue sjaep; chopMupoBaTh
MOTHBALUIO K OymyIeit npoeccnoHaIbHOM
NEeSITETLHOCTH 10 CHEIHATBHOCTSIM (PU3HUKO-
TEXHUYECKOTO MPOQUIIS;

OK 02. Mcnonb30BaTh COBPEMEHHBIE
CpeZCTBa IIOUCKA, aHAJIN3a U
UHTEpIpeTanuu HHGOpMaIum, u
MH(}OPMaLMOHHBIE TEXHOJIOTUHU IS
BBINOJIHEHMSI 3314 NpodeccuoHaIbHON
NeSITEIbBHOCTH

B o06s1acTH HEHHOCTH HAYYHOI'O O3HAHUS:

- cpopmupoBanHoe™ MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY  YpPOBHIO
pa3sBUTHs HAyKd M OOILECTBEHHOM NpPaKTUKH,
OCHOBAaHHOTO Ha KYJBTYD,
CIOCOOCTBYIOILIIETO OCO3HAaHUIO CBOEro MecTa B

Juajiore

MOJUKYJIBTYPHOM MHUPE;
- COBEPIIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOMN
KyJbTYpbl KaK CpPEJCTBA B3aUMOJCHUCTBUS MEXKIY

- YMETbh YUUTHIBATh IPAaHUILbI IPUMEHEHHUS
M3YYEHHBIX (PU3HUECKUX MOJIeNIel: MaTepruaibHas
TOYKA, HHEPIMAJIbHASI CUCTEMA OTCYETA,
WJICATTbHBIN ra3; MOJEIN CTPOCHUS Ta30B,
KUJIKOCTEN U TBEPJIBIX TEJI, TOUEUHBIN
AIEKTPUYECKUN 3aps/l, iAepHas MOJIeNIb aTOMa,
HYKJIOHHAsi MOZIEJIb @TOMHOTO SIIpa MPU PEIICHUHN
buznyecKux 3a1ay;

- copMUPOBATH YMEHHUS UCCIIEIOBATH




JIIOJIbMU U TTIO3HAHUS MUPA;
- OCO3HAHHME IIEHHOCTH HAYYHOM JEATEIbHOCTH,
TOTOBHOCTD OCYLIECTBJIATh  MPOEKTHYHD U
HCCIIEA0BATEIbCKYIO NEeSATEIbHOCTh
WHJUBUIYaJIbHO U B TPYIIIIE;

OBJaeHue YyHUBEPCAJIbHBIMH Y4eOHBIMU
M03HABATEJIbHBIMH /ICHCTBUSIMH:

B) padoTa ¢ unopmaumeii:

- BJIQJICTh HABBIKAMU TOJTyYEHUsI HHPOpMaALIUU U3
HMCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIBLHO
OCYILIECTBIATh MOUCK, AaHAJIN3, CUCTEMATU3aLUIO0 U
UHTEPIIPETALNIO UHPOPMALIMK Pa3IMYHbIX BUJOB U
dbopM mpencTaBIeHUS;

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (popMaTax ¢
y4eTOM Ha3HaueHus: HHPOPMAIUU U LIeJIeBOM
ayJIUTOPHUH, BBIOUpPAs ONTUMAIBHYIO POopMy
MPEACTABJICHUS U BU3YAIU3alINH;

- OLICHUBATh JOCTOBEPHOCTh, JIETUTUMHOCTD
nH(popMaIru, ee COOTBETCTBUE MPABOBBIM U
MOPaJIbHO-3TUYECKUM HOPMaM;

- MCTIOJIb30BaTh CPE/ICTBA MHPOPMAIIUOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTUN B PEIICHUH
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpTaHM3AIMOHHBIX 3371a4 C COOI0ICHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTHUEHBI, pECypcocOepexeH s, IPABOBBIX U
ATHUYECKUX HOPM, HOPM WH(OPMAIIMOHHON
6C3OHaCHOCTI/I; BJIAACTH HABbIKAMU PACIIO3HABAHUSA U
3aIUThl KHPOPMALIUK, HHPOPMALIMOHHON 0€301aCHOCTH

aHAJIM3UPOBATh Pa3HOOOpa3HbIE (PU3HUECKue
SIBJICHHUS U CBOHMCTBA OOBEKTOB, IPOBOIUTH
CaMOCTOSITENIbHBIC UCCIICIOBAHUS B PEANBHBIX U
71a00paTOPHBIX YCIOBUSX, YUTATh U aHAJIM3UPOBATD
XapaKTePUCTUKHU MPUOOPOB U YCTPOUCTB,
OOBSICHATH IPUHIIUIIBI UX PAOOTHI,

- chopMHUPOBATh YMEHHUSI pElIaTh pacueTHbIC
3aJ1a4M C SIBHO 33JJaHHOM M HESIBHO 33aJJaHHOU
(bu3nUeCcKOil MOJIENbI0: HA OCHOBAHUU aHAIIN3a
yCIJIOBUS BBIOMpaTh PU3NUECKHE MOJEIH,
OTBeYaroIue TpeOOBaHUAM 3a7auMl, IPUMEHSTh
(bopMyIIbI, 3aKOHBI, 3aKOHOMEPHOCTHU M MTOCTYJIATHI
(bU3NYIEeCKUX TEOPHil ITPH UCTIOIH30BAHUHT
MaTeMaTHYECKUX METOJIOB PEUICHHUS 3a]ad,
MIPOBOJIUTH PacyeThl HA OCHOBAHUW MMEIOIIIXCS
JAHHBIX, aHATTU3UPOBATH PE3YyIbTATHI U
KOPPEKTHPOBATh METO/IbI PEIIEHHS C yYETOM
MOJIyYEHHBIX Pe3yJIbTaTOB; pellaTh KayeCTBEHHbIE
3ajjauu, TpeOyrolue NPUMEHEH!Us 3HaHU| 13
pasHBIX pa3/eoB MIKOIBHOTO Kypca GU3UKH, a
TaKXXe MHTETrpaLluy 3HAaHUN U3 IPYTUX NPEIMETOB
€CTECTBEHHOHAYYHOTI'0 LIUKJIa: BHICTPAUBAaTh
JIOTUYECKYIO LIENOYKY pacCyKICHUN ¢ OOPOi Ha
M3yUeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3HYecKue SIBICHNUS;

OBJIAJIETh PA3IMYHBIMH CIIOCOOaMU PabOTHI ¢
uH(popMaImeil PU3NIECKOro CoaepKaHus ¢
HUCITIOJIB30BAHUEM COBpCMeHHI)IX I/IH(l)OpMaHI/IOHHBIX
TEXHOJIOTHA, Pa3BUTHE YMEHHUH KPUTUYIECKOTO
aHaJIM3a U OTICHKH JIOCTOBEPHOCTH MOJTydaeMOM
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JIMYHOCTH

uHpOpMaIny;

OK 03. [InanupoBath U peain30BbIBATH
coOCTBEHHOE NTPOPECCUOHATILHOE
JUYHOCTHOE Pa3BUTHE,
IpeIPUHUMATEIBCKYIO I€ATEILHOCTD B
npodeccuoHanbHOM chepe, UCIoTb30BaTh
3HaHUS 110 (PUHAHCOBOM rPaMOTHOCTH B
Pa3IMYHBIX )KU3HEHHBIX CUTYAIIUSIX

B o0s1acTH 1y XOBHO-HPAaBCTBEHHOI 0O
BOCIIUTAHMSA: CPOPMUPOBAHHOCTH HPABCTBEHHOT'O
CO3HAHMUsI, STUYECKOI0 ITOBEJICHNUS;

- CIIOCOOHOCTB OIEHUBATH CUTYAIMIO U PUHUMATD
OCO3HAHHBIE PEUICHUs, OPUECHTUPYSICh HA MOPATBHO
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOIICHHE K CBOUM POJIUTEISIM
U (UJK) IPYTUM 4YI€HaM CEMbH, CO3JIaHUIO CEMbU
Ha OCHOBE OCO3HAHHOI'O MPUHATHS LIEHHOCTEN
CEMENHOM KU3HU B COOTBETCTBUHU C TPAAULIUSIMU
Hapoz10B Poccuu;

OBiaieHHe YHUBEPCAJIbLHBIMH PeryJsiTHBHbIMU
AeCTBUAMMU:

a) caMOOpraHu3aums:

- CaMOCTOSATEIbHO OCYIIECTBIISATh TO3HABATEIbHYIO
JESITENIbHOCTb, BBISBISATH MPOOJIEMBI, CTABUTH U
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4H B
00pa30BaTeNbHOM 1eATeTbHOCTH U JKU3HEHHBIX
CUTYaIUsX;

- CaMOCTOSITENILHO COCTAaBJIATH IJIaH PEIICHUS
poOJIEMBI C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEIITOYTEHUN;

- JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;
croco6cTBOBaTh (HPOPMUPOBAHUIO U MPOSIBICHUIO
ITUPOKOU IPYIUIIUU B PA3HBIX 00IACTSIX 3HAHUH,

- BJIaACTb OCHOBHBIMU METOJJAMH HAYUYHOT'O
NO3HAHMS, UCIIOIBb3YEMBIMH B (DU3UKE: TPOBOIUTD
MMPAMBIC 1 KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘ICCKI/IX
BEJINYMH, BEIOMpasi ONITUMAJIBHBINH CIIOCO0
HU3MCPCHUS U UCIIOJIB3Ys U3BCCTHBLIC MCTO/IbL
OLICHKH MTOTPEIHOCTEH U3MEPEHNUI, POBOIUTH
MCCIICIOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEITMUNH
C UCIOJIb30BaHUEM IPSAMBIX U3MEPEHUI, OOBSCHSITH
MOJIYYCHHBIC PE3YJAbTAThI, UCTIONB3Ys (PU3UUECKUE
TEOPUH, 3aKOHBI ¥ TTOHATHSL, ¥ JIeTIaTh BHIBOJIBL;
coOnroarh rpaBuiia 6€30MacHOro Tpy/a Mpu
NPOBEACHUH UCCIIEJOBAaHUN B paMKax y4eOHOro
IKCIIEPUMEHTA U y4eOHO-NCCIIeJ0BATENbCKOM
JIeATEIFHOCTH C UCIOIb30BaHUEM IIH(PPOBBIX
M3MEPUTEILHBIX YCTPOUCTB U J1a00paToOpHOTO
00opynoBaHus; COPMUPOBAHHOCTh
IIPEACTABICHUIM O METO/IaX MOJYyYEHUsI HAyYHBIX
aCTPOHOMUYECKHUX 3HAHMIA;
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MOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTeIbHBIN U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

UCIOJIb30BaTh MPUEMbI pE(IIEKCUU [Tl OLIEHKH
CUTYyallUH, BBIOOpA BEPHOT'O PEILICHUS;

- YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO
IIPUHUMATD PELIEHUS I10 UX CHUKCHHUIO;

B) SMOIIMOHAJIbHBIH HHTEJLJIEKT,
npeanoJarauuii cGopMupoBaAHHOCTD:
BHYTPEHHEN MOTUBALUH, BKIHOYAIOIIEH
CTPEMJICHHE K IOCTHIKEHUIO LIENH U yCIIEXY,
ONTUMM3M, HHULUATUBHOCTh, YMEHUE AEHCTBOBATb,
UCXOJS U3 CBOMX BO3MOYKHOCTEH;

- SMIATHH, BKITIOYAIOIIEH CIIOCOOHOCTh IIOHMMATh
AMOLIMOHAIBHOE COCTOSIHUE JPYTUX, YUUTHIBATh €T0
IIPHU OCYIIECTBIEHUN KOMMYHUKAIIMH, CIOCOOHOCTh
K COUYBCTBUIO U CONEPEKUBAHUIO; COLUATBHBIX
HAaBBIKOB, BKJIFOYAOIIUX CIIOCOOHOCTH BBICTPAaUBaTh
OTHOUIEHHUSI C APYTUMHU JIIOAbMH, 3a00TUThCS,
MPOSBIISATH UHTEPEC U pa3periaTh KOHQIUKTHI.

OK 04. DddexTnBHO B3aUMOICHCTBOBATH U
paboTarh B KOJUIEKTHBE U KOMaH/IE

- TOTOBHOCTh K CAaMOPa3BUTHIO,
CaMOCTOSITEIBHOCTU U CaMOOTIPE/ICIICHUIO;
-OBJIaJIeHNE HAaBBIKAMH y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHON M COIMAIbHOM
JIeITEIIbHOCTH;

OBiaieHHe YHHBEPCAJIbHBIMH
KOMMYHHUKATHBHBIMU /Il CTBUSIMH:

0) coBMecTHas 1eSITeJIbHOCTD:

- OBJIaJIETh YMEHUSAMHU padOTaTh B IPyMIIE C
BBITIOJTHEHUEM Pa3IMYHbIX COLIMATIBHBIX POJIEH,
IUTaHUPOBATh paboTy rPYMIIbI, pallMOHATBHO
pacnpenensarTh AesITEIbHOCTh B HECTAaHAAPTHBIX
CUTYallUsX, aJICKBaTHO OLEHUBAThH BKJIAJ KAXJIOTO
U3 YYaCTHUKOB I'PYIIIBI B pELICHHE
paccMaTpuBaeMoi MpoOIeMsl;

OBJIaZICB OPTraHU3allMOHHBIMHA U IMO3HABATCIIbHBIMHA
YMCHHUAMHU CaMOCTOATCIIBHOI'O an06peTeHI/1$1
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- IOHMMAaTh U MCIOJIb30BaTh IPEUMYILIECTBA
KOMaHJHOU ¥ UHJIMBUyaJbHOU paboThI;

- IPUHUMATH LIEJI1 COBMECTHOM ACSATEIBHOCTH,
OpraHU30BbIBATh U KOOPAMHUPOBATH JEHCTBUS MO
€€ JIOCTUKEHHUIO: COCTABIIATH ILJIaH ACHCTBUH,
pacupenensiaTh pojid ¢ y4e€TOM MHEHUNM YYaCTHUKOB
00CyXJ1aTh pe3yibTaThl COBMECTHOM paboTHI;

- KOOPAMHUPOBATDH U BBHIMOIHATH paboOTy B
YCIIOBHSIX pPE€abHOT0, BUPTYAJIbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;
OCYILECTBIIATH MIO3UTUBHOE CTPATErMYECKOE
MOBEACHUE B PA3IMYHBIX CUTYALUSAX, IPOSBIAThH
TBOPYECTBO U BOOOpaKeHHE, ObITh MHUIIMATHBHBIM
OBy1aieHHe YHMBEPCAJIbHBIMHU PeryJsiTHBHbIMU
AeCTBUAMMU:

r) NIpUHATHE ce0sl U IPYTUX JIIOei:

- IPUHUMATh MOTHUBHI U apTyMEHTBI JIPYTUX JIFOIeH
[IPY aHAJIU3E PE3YIBTATOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JIPYTUX JIIOACH
Ha OIMHUOKH

- ;pa3BHBaTh CIOCOOHOCTH MTOHUMATh MHD C
MO3UIINY JAPYTOTO YeIOBEKa

HOBBIX 3HAHUU B IMpoHECCCC BBIITOJHCHUSA
NPOEKTHBIX U Y4eOHO-HCCIIEIOBATENbCKUX PAdOT,
YMEHUSIMHU paboTaTh B TPYIIIIE C BHIIOTHEHUEM
Pa3IUYHBIX COLUANBHBIX POJIEH, MIIaHUPOBATh
paboTy TpyIIIbL, PAMOHAIBHO pacIpeeNiTh
JIeATeIbHOCTh B HECTAH/IapPTHBIX CUTYaIHSX,
aJIeKBaTHO OIICHUBATH BKJIAJ] KAXKIOTO U3
YYaCTHHUKOB I'PYIIIBI B PEIICHUE pacCMaTprUBaeMOit
po0JIEMBI;

OK 05. OcymiecTBIsATh YCTHYIO H
MUCHbMEHHYIO KOMMYHUKALIMIO Ha
roCyIapCTBEHHOM sA3bIke Poccuiickoi
denepaliyu ¢ y4eToM 0COOeHHOCTEH
COIIMAIBHOTO U KYJIETYPHOTO KOHTEKCTa

B o0y1acTH 3cTEeTHYECKOr0 BOCIIUTAHUSA

- ACTETUYECKOE OTHOIIECHUE K MUPY, BKITIOYAs
ACTETUKY OBITA, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA U OOIIECTBEHHBIX
OTHOIIICHU;

- CITIOCOOHOCTH BOCTIPUHUMATh Pa3InYHbIC BUIBI

- chopMupoBaTh YMEHHUS PAcIIO3HABATH
¢busnueckue sBIeHUS (IPOLECChl) U OOBICHITH UX
Ha OCHOBE M3yYEHHBIX 3aKOHOB: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE IBUKEHUE,
CBOOOIHOE MajieHHE TEII, IBUKEHUE 11O
OKPY>KHOCTH, HHEPIIHS, B3aUMOJICHCTBHE Te,
KoJieOaTeIbHOE JIBM)KCHUE, PE30HAHC, BOJTHOBOE
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HCKYCCTBA, TPAJAUIIMU U TBOPUYECTBO CBOETO U
JIPYTUX HApOOB, OUIYIIATh SMOIMOHAIIBHOE
BO3/EHCTBUE UCKYCCTBA;

- YOKJI€HHOCTh B 3HAYMMOCTH JIJIsl JINYHOCTU U
oOmiecTBa 0TEUECTBEHHOTO U MUPOBOI'O UCKYCCTBA,
STHUYECKUX KYJIBTYPHBIX TPAJAULIMI U HAPOJAHOTO
TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIPAYKEHUIO B Pa3HbIX BUJIAX
HCKYCCTBA, CTPEMIJIEHUE MPOSBIIATH KauecTBa
TBOPYECKOMN JIMYHOCTH;

OBjaieHUe YHHUBEPCAJIbLHBIMH
KOMMYHHKATUBHBIMH /Ie/iCTBUSIMH:

a) o01eHue:

- OCYILIECTBJIATH KOMMYHUKAIIUU BO BceX chepax
JKU3HU;

- pacnio3HaBaTh HeBepOaJIbHbBIE CPEACTBA OOIIEHUS,
MMOHUMATh 3HAYEHHUE COIMAIbHBIX 3HAKOB,
pacno3HaBaTh MPEMNOCHUTKH KOH(MIMKTHBIX
CUTYaIU U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIararb CBOKO TOYKY
3pC€HUA C UCITIOJIB30BAHHUEM A3BIKOBBIX CPCACTB

JBIOKeHUE; Tuddy3us, OpOyHOBCKOE ABIKEHHE,
CTPOEHHE )KUJKOCTEH U TBEPABIX Tell, U3MEHEHHE
o0beMa TeJ IPH HarpeBaHUU (OXJIaXKICHUH ),
TEIUIOBOE PaBHOBECHE, UCIIAPEHUE, KOHIEHCALlUs,
IUIaBJICHUE, KPUCTAIUIM3ALINS, KUTICHUE, BIaXKHOCTh
BO3JlyXa, CBA3b CPEHEN KHHETUUECKON SHEPriU
TEIUIOBOTO JIBUKEHUS MOJIEKYIT ¢ a0COIOTHOM
TeMIIepaTypoi, MOBBILLICHUE AABJICHUS ra3a IIPH €ro
HarpeBaHUU B 3aKPBITOM COCY/E, CBSI3b MEXKIY
napamMeTpaMH COCTOSIHMS I'a3a B H30Mpolieccax;
AIIEKTPU3ALUS TEJI, B3AUMOJCHCTBUE 3aps/IOB,
HarpeBaHue MPOBOJIHUKA C TOKOM, B3aUMOJICHCTBHE
MarHuTOB, JIEKTPOMArHUTHAS WHAYKIHS, IeHCTBUE
MarHUTHOTO I10JIs1 Ha IPOBOIHUK C TOKOM U
JBYDKYIIUHCS 3apsii, SIEKTPOMAarHUTHBIC
Koj1e0aHMsI U BOJIHBI, IPSIMOJIMHEIHOE
pacnpoCTpaHEeHUE CBETa, OTPAKEHUE,
npesjomiIeHue, nHTephepeHIys, Audpakus u
MOJISIPU3AIUS CBETA, TUCTIEPCHS CBETA,
doroanexkrpuueckuit 3pdekt, cBeToBOE 1aBICHUE,
BO3HHUKHOBEHUE JIMHEWYATOTO CIIEKTPa aToMa
BOJIOPOJIa,  €CTECTBEHHAass W  HCKYCCTBEHHas
pPaIMoOaKTUBHOCTE;

chopMHpOBATh CUCTEMY 3HAHUH O (HUINIECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPHSIX,
JEHCTBYIOIINX Ha YPOBHSX MHUKPOMHpA,
MaKpoMHpa W Mera MHupa, NpPEACTaBICHUNH O
BceoOmeM  xapakTtepe  (U3HMYECKHX  3aKOHOB;
NpPEACTaBICHUH O  CTPYKType  MOCTPOCHHS
¢u3nveckoil TeOpuM, YTO MO3BOJIUT OCO3HATH POJIb
(byHIaMEHTAIbHBIX 3aKOHOB M TMPUHIMIIOB B
COBPEMEHHBIX NPEICTaBICHUSIX O MPUPOAE, MOHATh
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rpaHvibl IPUMCHUMOCTU Teopnﬁ, BO3MOXHOCTH HUX
MNPUMCHCHUSA I OIHNCAHUA CCTCCTBCHHOHAYYHBIX
SIBJIEHUW U MPOLIECCOB

chopMupoBaTh YMEHUS IPUMEHSATH 3aKOHBI
KJIACCHYECKON MEXaHWKH, MOJICKYIISIPHOU (DU3HKU U
TEPMOJUHAMUKH, 3JIEKTPOJUHAMUKH, KBAHTOBOM
(bu3HKY 711 aHATTU3a U OOBSICHEHUS SIBJICHUIA
MHUKpPOMHUpPA, MAKPOMHUpPA U MEra MHpa, pa3iandarb
yCIIOBUS (TPaHMIIBI, 00JIACTH ) TPUMEHUMOCTH
(bu3MYECKUX 3aKOHOB, TOHUMATh BCEOOIINI
xapakrep (pyHIaMeHTaIbHbIX 3aKOHOB (3aKOH
COXpaHEHUsI MEXaHUYECKOW SHEPTHUH, 3aKOH
COXpaHEHUs UMITYJIbCA, 3aKOH BCEMUPHOTO
TATOTEHUS, IIEPBbII 3aKOH TEPMOJIMHAMMKH, 3aKOH
COXpaHEHUs AEKTPUUECKOTO 3aps/ia, 3aKOH
COXPaHEHUs PHEPTUH) U OTPAHUYEHHOCTh
WCIIOJIb30BaHUs YACTHBIX 3aKOHOB; aHATIM3UPOBATh
buznyecKre MpoIecChl, UCIOIb3YsS OCHOBHbBIE
MOJIOKEHMSI, 3aKOHBI U 3aKOHOMEPHOCTH
OTHOCHUTEJIbHOCTh MEXaHUYECKOTO JIBUKEHUS,
(hopMyJTbI KHHEMAaTUKH PaBHOYCKOPEHHOTO
JBUKEHHUSI, TpeoOpa3oBanus ['anuies 171 CKOPOCTH
U TIepeMeIIeHus, Tpu 3akoHa HproTOHA, MPUHITUTT
oTHocuTenbHOCTU ["anunes, 3akoH

BCEMHPHOTO TATOTEHUS, 3aKOHBI COXPaHEHUS
UMITYJTbCa U MEXaHUYECKOW YHEPTUH, CBA3b PaOOTHI
CHJIBI C I3MEHEHUEM MEXaHWUECKON YHEPTUH,
YCIJIOBHS paBHOBECHS TBEPAOTO TEJA; CBA3b
JIaBJICHUS UI€aTLHOTO Tra3a co CpeIHen
KMHETHUYECKOW SHEPTUEH TEIJIOBOTO JIBHXKEHUSI U
KOHIIEHTPAIMEH €r0 MOJIEKYJI, CBSI3b TEMIIEPaTypPhI
BEILIECTBA CO CPEAHEN KUHETHUUECKON SJHEPTUEHN €TO
YACTHII, CBSI3b JIABJICHUSI HJICAJTLHOTO Ta3a C
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KOHIIEHTpAIMEeN MOJIEKY U €r0 TEMIIEPATYPOH,
ypaBHeHuEe MeHieneeBa-Kianeiipona, nepBbiit
3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHUS 3HEPTUU
B TEILJIOBBIX IMIPOLIECCAX; 3aKOH COXPAHECHUS
ANIEKTPUUECKOTO0 3apsizia, 3akoH Kyiona,
MOTEHIUATBHOCTh 3JIEKTPOCTATUYECKOIO OIS,
MPUHLIMII CYNIEPIO3ULIMH NIEKTPUUECKUX TTOJIEH,
3akoHa Kynona; 3akonsl OMa 1 yyacTka Uenu u
JUISl 3aMKHYTOM DJIEKTPUYECKOH LENH, 3aKOH
Jxoyisa-JIeHna, 3aK0H EKTPOMarHuTHOM
MHAYKIMU, TpaBwiIo JIeHa, nocTynarsl
CIIELUATIbHON TEOPUU OTHOCHUTEIIBHOCTH
OMHIITeHA, ypaBHEHUE DUHIITEHHA 115
dororddexra, mepBblil 1 BTOpoii mocTynarsl bopa,
IPUHLIMI HeonpeaeneHHocTu [ eii3endepra, 3akoH
COXpaHEHUs 3aps/ia, MaCCOBOI'O UMCIIA U SHEPTUU B
AJIEPHBIX PEAKLHUAX, 3aKOH PaJUOaKTHUBHOIO
pacnaja;

OK 07. ConelicTBOBaTh COXPaHEHHIO
OKpYXKarollel cpeibl, pecypcocOepekeHuIo,
IPUMEHSTH 3HaHUS 00 U3MEHEHUU KJIMMaTa,
HPUHIUIBI OEpeKITUBOrO MPOU3BO/ICTBA,

3¢ (peKTUBHO AEHCTBOBATh B UpE3BBIUYANHBIX
CUTYalLHsIX

B o6s1acTH 3K010IrM4€CKOr0 BOCIIUTAHUS:

- cOpMHUPOBAHHOE YKOJIOTHIECKON KYJIbTYPHI,
MNOHMMAHHE BIUSHUS COLUAIBHO-DKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE MPUPOAHON U
COLIMAJIBHOM Cpe/ibl, OCO3HAHUE II100aIBLHOTO
XapakTepa 3KOJOTUYECKUX MPOOIIeM;

- TUIAHUPOBAHME U OCYIIECTBICHUE JCHCTBUI B
OKpPY’KaIOILleH cpefie Ha OCHOBE 3HaHUS Leei
YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HETPUATUE NEUCTBUMN, IPUHOCSIINX BPEL
OKpYXaroIlei cpeje;

- yMEHHUE NMPOrHO3UPOBATh HEOIArONPUATHBIE
HKOJIOTMYECKHE TIOCTIEACTBUS MTPEANPUHIMAEMbIX
JIEHCTBUM, IPEAOTBPALLATD UX;

- cOpMHPOBATH YMEHHUSI IPHUMEHSTH TTOTyICHHBIE
3HaHUS Ul OOBSICHEHHUS YCIIOBUH MPOTEKAHUS
(bU3NYeCKUX SIBICHUH B IPUPOAE U JIJISl IPHHSATHUS
NPAaKTUYECKUX PEIICHUI B TOBCEHEBHOM KU3HU
Juis o0ecrieyeHns 6e30MacCHOCTH TP OOPALIEHNH C
OBITOBBIMU IIPUOOPAMU U TEXHUYECKHUMHU
YCTPOMCTBAMHU, COXPAHEHHUs 37I0POBbS U
COOJTIOJIEHHS] HOPM DKOJIOTMYECKOT0 TIOBEJICHUS B
OKpY’Kalollel cpesie; MOHUMaHue He00X0AUMOCTH
MPUMEHEHHUS JOCTUKEHUHN (PU3UKU U TEXHOJIOTUI
JUTSL PalliOHATIBHOTO TIPHPOIOTIOIE30BAHMS,

- OBIIAZIETh (CPOPMUPOBATH MPEACTABICHUS)
MpaBWJIaMu 3anucu Gu3ndeckux Gopmyi
penbedHO-TOUEYHOM cucTeMbl 0003HaueHui J1.
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- paCciupCHUC OIbITa ACATCIBHOCTHU
9KOJIOTHYECKON HAITpaBJICHHOCTH,

OBJIQJICHUE HABBIKAMU Y4EOHO- HCCIIEIOBATEIBCKOM,
MIPOEKTHOM U COIMANIbHOM JIeTEIbHOCTH

Bpaiins (auis cinenbix u ciiaboBUASIINX
oOyJaromuxcs);

chopMUpOBaTh YMEHUS aHATU3UPOBATH U
OLIEHUBATh ITOCJIEACTBHS OLITOBOM U
MIPOU3BOICTBEHHOM JIEATEILHOCTH YEJIOBEKA,
CBSI3aHHOU C (PU3UYIECKUMH MPOIICCCAMH, C
MO3UILIMI SKOJOTHYECKOM 0€30IMacHOCTH;
IIPEACTABICHUM O PAllMOHAIBHOM
MPUPOAOIIOIB30BAHUH, & TAKKE Pa3yMHOM
KCIIOJIb30BaHUU JTIOCTHKEHUN HAYKU U TEXHOJIOTUI
JUISL TaJTbHEUIIEro pa3BUTUS YETI0BEYECKOTO
obmecTna

K 2.3 JJJId BII OcymiecTBisith BBIOOP
0o0OpyIOBaHUs, JJEMEHTOB M  CUCTEM
o0opynoBaHusl JJsl 3aMEHBI B TIpolecce
IKCIUTyaTaIlHH.

[1K 1.4. U CM OcyiiecTBasTh BBIOOD
000pyIOBaHuUs, JIEMEHTOB U CUCTEM
00opyI0BaHus /IS 3aMEHBI B IIpoliecce
JKCIUTyaTalluy CyloB

- QHAJIM3UPOBATH MOJTYYEHHBIE B XO/1€ BBIIIOJHEHUS
1a00paToOpHOI pabOThI pe3ysIbTaThl, KPUTUUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH
M3MEHEHNE B HOBBIX YCIIOBUSX;

- CaMOCTOATEIBHO ONPEIENIATh U3HOC I€Tale! 1
000py10BaHUs, MOAJIEKAIINX 3aMEHE B X0J1€
BBINOJIHEHUS Ta0OpaTOPHOH paboThI

- CaMOCTOSITEJIBHO COCTABIISATh IJIaH PELICHUS
npoOJIEMBI C yUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

- cpopMUpOBaATH YMEHUE aHATU3UPOBAThH U
OIICHUBATh COCTOSIHUE O0OPYIOBAHUS;

- c(OpMHUPOBATh YMEHUE MOI0UPATH 3aMEHY
000pyI0BaHUIO;

- chopMHpOBaTh YMEHUS aHATTU3UPOBATH U
OLCHUBATH MMOCICACTBUA OBITOBOM U
MIPOU3BOJICTBEHHON JESITENFHOCTH YEIIOBEKA,
CBSI3aHHOU C (PU3NICCKUMHU MPOIIECCAMHU, C
MO3UIUI KOJIOTUYECKON OE30MaCHOCTH;

[IK 1.1. JIJIA CB IInanuposars u
OCYILECTBIIATH I1IEPEXO]] B TOUKY
Ha3HA4YEHUs, ONPEIEIATh MECTOIOI0KEHNE
CynHa

- BBISIBJISITH IPUYUHHO-CIIEICTBEHHBIE CBSI3U U
aKTyaJIM3UpOBAaTh 3ajauy, BBIIBUTATh TUIIOTE3Y €€
pellieHus, HaXOAUTb apTyMEHTHI IS
JI0Ka3aTeNNbCTBA CBOMX YTBEPKACHUMN, 3a1aBaTh
napamMeTpbl U KpUTEPUU PEIICHUS;

- BJIaJIETh OCHOBHBIMU METOJIaMU HAy4YHOT'O MTO3HAHUS,
WCTIOJIb3YEMBIMU B (PU3UKE: TIPOBOUTH MPSMbIC U
KOCBEHHBIC U3MEPEHUs (PU3NIESCKUX BEIMYUH, BRIOUpas
ONTUMAJBHBIN CIIOCO0 U3MEPEHUS U UCTIONB3YS
W3BECTHBIE METObI OLICHKHU MOTPEIIHOCTEN U3MEPEHUH,
MTPOBOJIUTH UCCIICAOBAHUE 3aBUCUMOCTEH (pr3ruecKux
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- aHAJM3HUPOBATH MOJYYCHHBIC B XO/€ PELICHUS
3aJ1auM Pe3yJIbTaThl, KPUTHUYECKH OLICHUBATh MX
JIOCTOBEPHOCTD, TPOTHO3UPOBATh U3MEHEHHE B
HOBBIX YCJIOBHSIX;

- YMETh IEPEHOCHUTDH 3HAHUSI B IO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIaCTH KUZHEICATSIILHOCTH;
-BBIJIBUTATh HOBBIEC UJIEH, IIPEAJIAraTh
OPUTHMHAJILHBIEC TIOJIXOJIbI M PEIICHUS;

BEIIMYMH C UCTIOJIb30BaHUEM TIPSIMBIX H3MEPECHHI,
OOBSICHATH MOJTyYCHHBIC PE3YJIbTAThI, HCIIOIb3YSI
(bu3nueckne TeOpHUH, 3aKOHBI U TIOHATHS, U JeNIaTh
BBIBOJIBL;

- chopMHpOBaATH YMEHUS pelIaTh paCUCTHHIC
3aJlau C SIBHO 33JJaHHON (PU3NYECKOI MOJIETIBIO,
UCTIONB3YS (PU3MUYECKUE 3aKOHBI U TPUHIIHITBI; HA
OCHOBE aHaJIi3a yCIIOBUS 3a]]a4l BEIOUpATh
(U3HYECKYIO MOJICITb, BBIICTSATh PU3NUCCKUE
BEJIMYUHBI U (POPMYIIBI, HEOOXOAUMBIE JITIS €€
peLIeHHs], TPOBOJAUTH PACUYEThl U OLICHUBATH
pPEabHOCTD MOTYYEHHOTO 3HaYeHHs (PU3NIECKON
BEJIMYMHBI; pelIaTh KAaU€CTBEHHbBIE 3a/1a4H,
BBICTpaNBasi JOTMYECKA HEMPOTHBOPEUUBYIO
LIETIOYKY PaCCYKIEHHI C ONOPON Ha U3YyUEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

[1K 1.2. JIJIS1 OM H3MepaTs 1 HacTpauBarh
ANIEKTPUYECKHUE 1IENH U AIEKTPOHHbIE Y3IIbI

- CaMOCTOSTENIBHO OIPENEIATh U3HOC JETaNICH U
000pyoBaHus, OISKAIINX 3aMEHE B XOJIe
BBITIOJTHEHUS TA00OPaTOPHOM pabOThHI
CaMOCTOSITETILHO COCTaBIISITh TUIAH PELICHHUS TPOOIIEMBI
C Y4eTOM MMEIOIIHNXCSI PECYpPCOB, COOCTBEHHBIX
BO3MOYHOCTEN U NPEANIOYTEHUH;

- chopMHpOBaTH YMEHUE aHATTU3UPOBATDH U
OIICHUBATh COCTOSIHUE O0OPYIOBAHUS;

- chopMupoBaTh yMEHHUE MOAOUPATH 3aMEHY
000pyI0BaHUIO;

- chopMHpOBaTh YMEHUS aHATTU3UPOBATH U
OLCHUBATH MMOCICACTBUSA OBITOBOM U
MIPOU3BOJICTBEHHOMU JESITENFHOCTH YEIIOBEKA,
CBSI3aHHOM C PU3NYECKUMHU MPOIIECCAMHU, C
MO3HIIAN KOJIOTHYECKON 0€30MacHOCTH;

[IK 1.1. JJIA OII ITnanupoBars, BBIIOJIHATh
U KOHTPOJHMPOBATh MEPEBO30OYHBIN MPOLECC
Ha  TpaHCIOpTe, B TOM 4YHCIE C
IPUMEHEHUEM COBpPEMEHHBIX
MH(OPMAITMOHHBIX TEXHOJIOTUI

- AHAJIM3UPOBATDH IMOJITYYCHHBIC B XOAC PCHICHUA
3aaa4u pe3yJIbTaThbl, KPUTUUCCKU OLICHUBATDh UX
JOCTOBCPHOCTD, MIPOTHO3UPOBATHE U3SMCHCHHUC B
HOBBIX YCJIOBUSIX;

c(hopMUPOBATh YMEHHS pElIaTh pacueTHBIC 3aJa4H
C SIBHO 33JIaHHON (DU3UYIECKON MOJIETIBIO, UCTIOIb3YS
(I)I/I3I/I'—ICCKI/IG 3aKOHBI U HpI/IHIII/IHI)I; Ha OCHOBC
aHalM3a yCIOBUS 3a7]a4i BEIOUPATh (PU3NYECKYIO
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- CaMOCTOSITEIBLHO OCYIIECTBIATH I0O3HABATEILHYIO
JESITEIIbHOCTD, BBISBIISITH TIPOOJIEMBI, CTABUTH H
dbopMynupoBaTh COOCTBEHHBIC 3a/1a4H B
00pa3zoBaTeNbHON JEATEIbHOCTH U KU3HEHHBIX
CUTyaluiX;

CaMOCTOSITEIILHO COCTABJIATh IJIaH PEIICHUS MPOOIICMBI
C YYETOM HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MO>XHOCTEHN U MPEATIOUTEHHUI;

MOJIEJTb, BBIACIATH (PU3HMUECKUE BETHUUHBI U
(hopMyJIbI, HEOOXOIUMBIE JIJISl €€ PeIICHUS,
MIPOBOJNTH PACUEThI U OIICHUBATH PEAIbHOCTH
MOJIy4EHHOTO 3HA4YCHUS (PU3HUECKON BEIIMUNHBL;
pemaTh KaueCTBEHHBIC 334U, BEICTPAHBast
JIOTUYECKH HETIPOTUBOPEUUBYIO IICTIOUKY
paccy>KIeHHU ¢ ONIOPON HAa N3YUEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;
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2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA3OBATEJILHOM

JTUCHUATIIMHBI

2.1 O0beM TUCHUNJIMHBI U BUIbI Y4eOHOH PadoThl

Buna yueOHoii padoThI

O0BeM B yacax

O0bem 00pa3zoBaTeJIbHOM MPOrPAMMBbI IM CIIATIJIMHbI 180

1. OcHoBHOE conepxaHue 94
BT. U..

TEOPETUIECKOe O0ydeHNe 48
1abopaTOpPHBIE 3aHATHS 14
NPaKTUYECKHE PAOOTHI 28
2. IIpoeccnoHaILHO-OPHEHTHPOBAHHOE COJIePIKaHUE 68
B T. U..
TEOpeTU4ECcKoe 00yuyeHue 42
abopaTOpPHBIE 3aHATHS 10
MPaKTUYECKHE padOThI 20
IIpomeskyTOoUHAs aTTecTaUMs (IK3AMEH) 18




2.2. TemaTu4eckuii IVIaH U cojiepKaHue THCHHIIMHBI «PU3NKa»

HaumenoBanue ConeprxaHue y4eOHOro MaTepuasia, 1aéopaTopHbie padoThl U MPAKTHYECKUE OoBbem ®opmupyemble
pa3aesioB U TeM 3aHATHS, CAMOCTOSITE/IbHAS padoTa 00y4alomuXxcs 4acoB o01mume u
(siex\mp | mpodeccHoHATBH
\;120) ble KOMIIeTeHINHI
1 2 3 4
Beenenue. Copep>kaHne y4yebHoro marepmana: 2(2/-1-) | OK3,0K5
Qusuka u memodvl | Ousuka — QyHIAMEHTAIbHAsA HayKa O NpHUpose. ECTeCTBEHHO-HAYYHBIN METO TI03HAHUS,
HAYYHO20 NO3HAHUA €ro BO3MOXXHOCTH W TPAaHHIBI TMPUMEHUMOCTH. ODKCHEPUMEHT W TEOpHUsS B MpOIecce
MO3HAHUS MpHUpPOAbl. MonenupoBanue GU3NYECKUX SBICHUM U mporeccoB. Pomb
OKCIIEPUMEHTA W TEOPHHM B TIPOIECCe IMO3HAHUs MNpUpoabl. Du3uveckas BeIHYMHA.
duznyeckre 3aKoHbI. [ paHUIBl TPUMEHUMOCTH (DPU3HUECKHUX 3aKOHOB U Teopuil. [Ipuniun
coorBercTBUs. [loHsATHE O QU3MUeckod KapTuHe Mupa. llorpemHocTH U3MEpeHHi
busznueckux BeNMMYUH. 3Hauenue uzuku npu oceoenuu npogeccuti CIIO u
cneyuanvrocmet CI10.
Pazgen 1. Mexanuka 30 OK 1,0K 2, 0K 4,
Tema 1.1. Cogep>xkaHne yd4ebHoro marepmana: 12 OK 5, OK 7, IIK
Kunemamuxa. (2\2\2) 2.3, IIK 1.1, IIK
1. | MexaHuyeckoe IBW)KEHHE W €ro BUabl. MarepuanbHas Todyka. CKalspHbIE U 1.2, TIK 1.4, IIK
BEKTOpHbIE (pU3MUECKHE BEIUUUHBI. OMHOCUMENbHOCHb MEXAHUYECKO20 OBUNCEHUS. 11
Cucmema omcuema. Ilpunyun omuocumenvrocmu Ianunes. Cnocobvl onucanus
osudcenusi. Tpaexmopus. I[lymo. [lepemewenue. Paenomeproe npsamonuHelinoe
osuoicenue. Ckopocmo. YpasHnenue oOeudiceHus. Menogeennas u cpeoHss CKOpoCmu.
VYekopenue. Ilpamonuneinoe osudiceHue ¢ NOCMOAHHbIM YCKOpeHueM. Jleudcenue ¢
NOCMOAHHBIM YCKOpeHUuem c60600H020 nadenus. PaBHOMEpHOE TBM)KEHUE TOYKH IO
OKPY)KHOCTH, YIJIOBasi CKOpOCTh. LIeHTpocTpemurenpbHOe yckopeHue. KnHemarwmka
a0COJIIOTHO TBEP/IOTO Tea.
B ToM yncnie npakTHUeCKHuX U 1a0OpaTOPHBIX 3aHITUMN:
2. | Jlaboparopuasi padora Nel. [3yuenue Oeuowcenus mena, Opoutennoz2o | 2
20PU30OHMATILHO.
3. | IpakTuyeckas padora Nel. JIpmwkenue ten. I[loctymarenpHOoe W BpamiareinbHoe | 2

JBIDKCHHE. YITI0Bas U JIMHEHAas CKOPOCTL.

21




4 | IpakTudeckas padora Ne2. « Pewenue 3a0au no KuHemamuxey. 2
Tema 1.2. CopaepixkaHne ydyebHoro marepumana: 12
3akonvt  mexanuxu (-\2\-)
Hpvromona. 1. | 3akon BcemupHoro Tsarorenus. Ilepsas kocmuueckas ckopoctb. HeBecoMocTs.
Cunbl B npupoje. 3akoHbl HproToHa
B ToMm yncnie npakTHuecKHUX U JIaOOpaTOPHBIX 3aHITUMN:
2. | IIpakTuyeckas padora Ne3 «3axkonsl MexaHuku HeroToHa» 2
3. | IpakTuueckas padora Ned «3akoHbl MexaHUKH HbroToHA» 2
4. | Ilpakmuueckan padoma Ne5 «3axouwt mexanuxu Hotomona» 2
5. | JlaGoparopuasi paGora Ne2.
W3ydeHure ABMKEHUS KaHOHMYECKOTO MasTHUKA. 2
Tema 1.3. Copgep>kaHne yyebHoro marepuana: 6
3akonwvl coxpanenus e (2\-\-)
MexaHuke
1. | Umnynsc tena. Mmmynbe cuiibl. 3aKkOH COXpaHEHHs] HMITylbca. PeakTuBHOE
IBIDKEHUE. MexaHndyeckas paboTa ©  MOIIHOCTE. KHHeTHuYeckass HSHEprus.
ITorennuanbpHast sHeprus. 3aKOH COXpaHEHMsI MEXaHW4ecKoil sHepruu. Pabora cuisl
TSOKECTM M cwibl ynpyroctu. KoHncepBatuBHble cuiibl. IIpuMeHeHue 3akOHOB
coxpaHeHMs. lcnosip3oBaHME 3aKOHOB MEXAaHUKU Ui OOBSCHEHUS JBMIKEHUS
HeOECHBIX Tel M JUISl Ppa3BUTHS KOCMHUYECKUX MCCIEIOBAaHUM, TpaHMIIbI
IIPUMEHMMOCTH KJIACCUYECKOW MEXaHHKH.
Ilpakmuueckoe npumenenue @Quauyeckux 3HAHUL 8 HNOBCEOHEBHOU JHCUSHU OJA
UCNONIL308AHUS NPOCMBIX MEXAHUZMO8, UHCTNPYMEHMO8, MPAHCHOPMHBIX CPEOCMS.
B TOM uncne npakTHYecKUX U J1a00paTopHBIX 3aHATHI:
2. | IpakTudeckasi padora Ne6 «3akoH COXpaHCHHsI WMITYJIbCA, 3aKOH COXpaHEHHUS | 2
SHEPTUN»
Pazoen 2. Konebanus u gonnel. 10 OK 2,0K4,0K>5,
OK 7, IIK 2.3 TIK
Tema 2.1. Copep>kaHne yye6Horo marepmana: 8 L1, IIK 1.2, TIK
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Mexanuueckue 1. | KonebarensHoe nprmxkenue. I'apmonnyeckue konebanus. CBOOOIHBIE MEXaHUYECKHEC 1.4, TIK 1.1
Koiebanus. kosieOanus. [IpeBpamienue sHepruum npu KosiebarenbHOM JBUkKEHHH. CBOOOIHBIE
3aTyxarollue MeXaHu4yeckue Kosebanus. Maremarudeckuii MasTHUK. [Ipy>KuHHBIH
MasiTHUK. BbIHYX/1IeHHbIE MeXaHUUecKHe Kojebanus. PezonaHc.
B ToMm yncrnie npakTuuecKHuX U J1aOOpaTOPHBIX 3aHITUMN:
2. | IIpakTuueckas padora Ne 7. «OmnpeneneHue nepruoasbl ¥ 4aCTOThI MEX KOJIeOaHHiT». 2
3. | JlaGoparopunas padora Ne 3. «MccnenoBanue nepuosa KojebaHuii MaTeMaTu4eckoro | 2
MasiTHUKa»
4. | JlaGoparopuasi padora Ne 4. «lVccnenoBanue mnepuoja KojdeOaHUN MPYKUHHOTO | 2
MasiTHUKa)»
Tema 2.2. CoaeprxaHne yyebHoro marepmana: 2
Mexanuueckue 6onnbt | 1 | Mexannueckass BonHa. HHrepdepenuus BonH. Judpakumu BonH. CKOPOCTH
pacnpoCTpaHEeHHE BOJIHBI. 3BYK.
Pa3zoen 3. Ocnogvl MONEKYAAPHOU PUIUKU U MEPMOOUHAMUKU 26 OK 1, 0K 2, OK 3,
OK40OKS5, OK7
Tema 3.1. CogepixaHne yuye6HOro Marepmana: 8 IK 2.3 TIK 1.1,
OcCHO8bL MONEKYIAPHO (2\-\-) LK 1.2, TIK 1.4,
- KuHemuueckou K 1.1
meopuu. Hoeanvnoui | 1. | OCHOBHBIC TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON Teopuu. Pasmepbl u Macca
2as. MOJIEKYJ ¥ aToMOB. bpoyHoBckoe nBukeHHe. CUilbl U SHEPTUsl MEXMOJIEKYJIIPHOTO
B3aumoeiicTBus. CTpoeHue ra3000pa3HbIX, KUAKUX U TBEPAbIX Tel. MneanbHbIi ras.
HaBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KMHETHUECKOW TEOpUHU Ta30B.
Temnepatypa u  ee  usMmepeHue.  AOCOMIOTHBII  Hylb  TEMIEpaTyphl.
Tepmonunamuyeckass mikana temreparypbl. CKOpPOCTH IBHKEHHS MOJEKYI U UX
u3MepeHue. Ypasuenue cocmosinus uoeanvbno2o 2asa.
H3zonpoyeccol u ux epaguxu. I'azoswvie 3akonsl. Monapuas 2azo8as nocmosHHas
B ToM ymcnie npakTHUeCKHX U 1aDOPaTOPHBIX 3aHITUMN:
2. | IIpakTuyeckas padora Ne 8. «OcHoBHbIe TonoxeHnss MKT» 2
3. | IlpakTuyeckas padora Ne 9. «OcHoBHoe ypaBHeHue MKT» 2
Tema 3.2. CopgepixaHne yye6HoOro marepmana: 10
OcHoegul (4\2\2)
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mepMOoOUHAMUKU

2.
3.

BHyTpeHHssT 3HEprusi CUCTeMbl. BHyTpeHHsisE 3Heprus ujaeaapbHoro rasza. Pabora u
TerioTa Kak GopMbl mepenadyd SHepruu. TemnoeMKocTh. YieiabHas TEeII0EMKOCTb.
KonmdgecTtBo  TemioTel. YpaBHeHHWE TeIuioBoro ©Oamanca. [Ilepgoe  Hauano
mepmoounamuxu. Aouabamuviii  npoyecc. Bmopoe Hauwano mepmooOuHAMUKU.
IHpunyun Oeticmseusi mennogot mawunvl. Tennosvie osueamenu. KIIJ] mennosozo
osueamerns. Xonoounvrvie mauwiunvl. OXpana npupoowi.

B ToMm yncrnie npakTUuecKHX U JIaDOpaTOPHBIX 3aHITUMN:
Jlabopamopnasa paboma Ne 5 « Tennosoii banrancy
Ilpakmuueckaa paboma Ne 10. «Iazo6vie 3aKoHbl, nepsbvill 3aKOH MEPMOOUHAMUKIY

Tema 3.3. CsoiicTBa
NMapoB, KUAKOCTel u
TBEPABIX TeJl.

Cogep>xkaHne yye6Horo martepmana:

(4\\)

2.

Ucnapenne u kouneHcauus. HachllieHHBIM map M ero cBoiicTBa. AOCONIOTHasA U
OTHOCHUTENIbHAsl BIAXHOCTh Bo3ayxa. [Ipubopbl [uisi omnpeaeneHUs BIAXHOCTH
Bo3ayxa. Touka pockl. Kunenue. 3aBUCMMOCTh TEMIEPATYPbl KUIIEHUSI OT JABJICHUS.
Kputnueckoe cocrosuue BemectBa. lleperpeTsiii map M €ro HMCIOJb30BaHHE B
TEXHUKE. XapaKTEPUCTHKA >KUJIKOrO COCTOSIHUS BemiecTBa. [I0BEpXHOCTHBIN cioi
KUAKOCTU. DHepausi nogepxHocmuo2o cnos. brauosxcnuii nopadox. Iloeepxnocmuoe
Hamsxcenue. Cmauusanue. flenenus Ha cpaHuye HCUOKOCMU C MBEPObIM MENLOM.
Kanunnapnvie senenus. Xapakmepucmuka meepoo20 COCMOAHUS — Beujecmaq.
Kpucmannuueckue u amopghnvie mena. Ynpyeue ceoticmea meepovix men. 3aKoH
I'yvka. Mexanuueckue ceoticmea meepovix men. Iliacmuueckas (ocmamouuasi)
oegpopmayus. Tennosoe pacuiupenue meepovix men u sHcuoxkocmetl. Kosgpguyuenm
nunelinoeo pacwupenus. Koagpguyuenm ob6vémnozo pacwupenus. Yuem pacuiupenus
6 mexHuke. Ilnasnenue. YoenvHas menioma niagnenus. Kpucmannuzayus.
Ilpakmuueckoe npumeHenue 6 NOBCEOHEBHOU MHCUSHU (PU3UYECKUX 3HAHUU O
CBOLICMBAX 2a308, HCUOKOCMEU U MEepoblX Mmell.

B ToM yncnie npakTHUeCKHuX U 1a0OPaTOPHBIX 3aHITUM:
Jlabopamopnasa paboma Neb. « Uzmepenue 61axcHoCmu 8030yxay.

2

Pasznen 4. OCHOBBI 2JIEKTPOAMHAMHUKH.

54

Tema 4.1.
Anexkmpuueckoe noe

CopgepicaHne yye6HOro marepmana:

10
(4141-)

OK 1, OK 2, OK 3,
OK 4, OK 5, OK 7
MK 2.3 MK 1.1,
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2.
3.

DneKTpUUECKUe 3apsiibl. DIIEMEHTAPHBIN ANEKTPUUYECKUHN 3apsil. 3aKOH COXpPaHEHUs
3apsga. 3akoH KynoHa. DnekTpuyeckas TMOCTOSIHHAs. OJEKTPUUECKOE —TIOJIE.
HanpspkeHHOCTh  aniekTpuueckoro  mois. IlpuHunun — cyneprno3uuuy — IMOJIEH.
IIposoonuku 6 anexkmpuyeckom noue. JudNeKmpuxu 6 21eKmpuyecKkom Hnoie.
Honapusayua  oudsnekmpurkos. Paboma cun  31eKMpoOCmMaAmuyeckoeo  NOJA.
llomenyuan. Pasnocms nomenyuanos. (Cea3v  mexcoy HANPA’CEHHOCMbIO U
PA3HOCMbIO  NOMEHYUAN08 DJIeKMPU4ecko2o nois. nekmpoemkocms. Eounuyvl
anekmpoemkocmu. Konoencamopwr. Coedunenue KoOHOeHcamopos 6 bamapero.
Duepeus 3apancenno2o KoHOeHcamopa. JHepausi daeKkmpuiecko2o noas. llpumenenue
KOHOEHCamopos.

B ToMm yncnie npakTUYeCKHX U 1a0OPaTOPHBIX 3aHITUMN:
Ilpakmuueckasa paooma Ne 11. «3axkon Kynona»
Ilpakmuueckan paboma Ne 12. «llomenyuan. Konoencamopwi»

2
2

[IK 1.2, TIK 14,
IK 1.1

Tema 4.2.

3aKOoHBI MOCTOTHHOTO
INNEKMPUYECKO20
moka.

CogeprxkaHne yye6HOro Mmarepmana:

18
(41414)

w

YcnoBus, HEOOXOAUMBIE JUISI BOSHUKHOBEHUS M TTOIICPIKAHUS JICKTPHUSCKOTO TOKA.
Cuna TOKa W IUIOTHOCTh ToKa. 3akoH Oma A ydacTka Lenu. 3aBUCUMOCTh
AJIEKTPUUYECKOTO COMPOTUBIIEHUS OT MaTepuala, JJIUHBI M IUIOMIAJHd TMONEPEUYHOTO
CeUeHHs MPOBOJHUKA. 3a8UCUMOCIb INIEKMPUYECKO20 CONPOMUBIEHUS NPOBOOHUKO8
om memnepamypeol. TemnepamypHuwlii Koaghhuyuenm CONPOMUBTIEHUSL.
Ceepxnposooumocme.

PaboTta 1 MOIITHOCTH MOCTOSIHHOTO TOKAa. TerioBoe AeicTBre Toka. 3akoH Jxoyna—
JleHua. DNeKTpOABMXKYIIAas CUJIa UCTOYHMKA TOKA. 3akoH Oma sl MOJHOM Uemnu.
Onektpuueckue 1enu. [lapamiensHoe ©  TOCIENOBaTENbHOE  COCIMHEHUE
MIPOBOJIHUKOB.

3axonvlt Kupxeogha onsn yzna. Coedunenue uUCmMOYHUKOB INEKMPUUECKOU SHepeUuu 6
bamapero.

B ToMm yncnie npakTHUeCKHUX U J1aDOPaTOPHBIX 3aHITUMN:

Jlabopamopnaa paboma Ne 7. «l3yuenue nocnedo8amenbHo20 COEOUHEHUS
NPOBOOHUKOB»

Jlabopamopnas paboma Ne 8. «/3yuenue napannenvHoco coeOuneHust NPO8OOHUKOBY.
Ilpakmuueckan padoma Ne 13. 3axonbl nocied08amenbHO20 U NAPALLEILHO2O
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5.

6.

coeouHeHUsi NPOBOOHUKOS

IpakTnyeckas padora Ne 14. TerioBoe AEHCTBUE AEKTPUUECKOTO TOKA. 3aKOH
Jxoyns—IJlenia. PaboTa u MOIIHOCTD 3JIEKTPUYECKOTO TOKA.

Ilpakmuueckaa paooma Ne 15. «Ob6o6wenue no meme 3aKOHbL NOCMOSHHO20
NIeKMPUHECKO20 MOKAN.

Tema 4.3.
Onekmpuueckuit mok
6 paznuuHbIX cpeoax

CopeprxaHne yye6HoOro marepmana:

(41-1-)

1.

Dnexmpuueckuii mox 6 MEemauiax, 8 IeKmpoiumax, 2azax, 6 eakyyme. JNeKkmpous.
3axon anexmpoauza @apades. DNSKTPOXUMUYCCKUA SKBUBAICHT. Buabl ra3oBbIX
paspsnoB. TepMmosnekTporHast smuccust. [Lna3ma.

Onexmpuueckuii  mox 6  noaynposoouuxax. Cobcmeennass U NPUMeECHAs
nposooumocmu. P-n nepexoo. Ipumenenue norynposoonuxos. Ilonynposoonuxosule
npubopol.

Tema 4.4.
MarbauTHoe moJie.

CopeprxaHne yye6HOro marepmana:

6
(212/-)

1.

2.

Bekrop nnnykuuu marautHoro nosist. HanpsbkeHHOCTs MarHuTHOrO nosis. Jleiicteue
MAarHUTHOTO MOJIS HAa NPSIMOJIMHEWHBIA TPOBOJHUK C TOKOM. B3anmoieiicTBre TOKOB.
Cuna Awmmepa. Ilpumenenue cuibl Amnepa. MarHuTHbIE TOTOK. PaGora 1o
MEPEMEIICHUIO TPOBOJIHUKA C TOKOM B MarHUTHOM I10J1€. JIeCTBME MarHUTHOTO TOJISI
Ha aBwxkymuiics 3apsa. Cuna Jlopenua. [Ipumenenue cunsl Jlopenua. Onpenenenue
YAEIBHOIO 3apsa.

Mazenummnvie ceoticmea sewgecmea. Maenumnas nponuyaemocme.

B ToM yncne mpakTUYecKux U 1ab0paTOpHBIX 3aHATHH:
IpakTuyeckasi padora Ne 16. «Onpenenenne cuiibl Ammepa u JlopeHiay

Tema 4.5
DJIeKTPOMATHUTHAS
HHIYKIIHUS.

CopepicaHne yueb6Horo marepmana:

@I-1-)

SBnenue snekrpoMarHuTHOM UHAYKUUU. [IpaBuno Jlenna. 3akoH 3JI€KTpOMarHUTHOM
uHAykuuu. BuxpeBoe »snektpuueckoe mone. OJIC MHAYKIMM B ABMKYIIMXCS
MIPOBOJHHUKAX.

SABnenne camoMHAYKUMH. HHOYKmMusHoCmb. OHepeuss MACHUMHO20 N0 MOKA.
B3zaumocesnzw snexkmpuueckux u MacHumHwIX nojeu. INeKmpomMacHUmHoe noJe

Tema 4.6.
DJIEKTPOMATHHUTHBIE

Copep>xaHne yye6HOro marepmana:

8
(2121

OK 2, OK 4, OK 5,
OK 7, TIK 2.3 TIK
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KoJIe0aHus.

2.
3.

CBoOomHbIe  2JEKTpOMAarHuTHele  Konebanus.  [IpeBpamienue — SHEpruMm B
konebarenbHOM KoHType. Dopmyna Tomcona. 3aryxaromiue 3JI€KTPOMarHUTHbBIE
koneOanus.  [eneparop ~ He3aTryxamImUX  AJIEKTPOMArHUTHBIX  KOJEOaHMIA.
BreiHyX/eHHBIE — AJIeKTpUYeckue kosneOanus. [lepemennviti  mok. [enepamop
nepemenno2o moka. Emxkocmuoe u unoykmuenoe conpomuenienuss nepemMenHo20 moxa.
AxmusHnoe conpomuenenue. 3akon Oma 015 31eKmMpU4ecKoli yenu nepemenHo20 moxda.
Paboma u mowmnocmsv nepemennoco moka. Pesouwanc 6 snexmpuueckou yenu.
Tpancpopmamopwi. Toxu evicoxou uacmomsi. [lonyuenue, nepedaua u pacnpeoenenue
aneKmposHepeuy. IIEKTPOMArHUTHOE TI0JI€ KaK 0COOBII BUJI MaTepuH.

B ToM uyucIie mpakTHYeCKUX U JIA0OPATOPHBIX 3aHSATHIH:
Ilpakmuueckan paboma Ne 17. «KonebamenvHulii KOHmMYp»
IIpakTuyeckas pa6ora Ne 18 «llepeMeHHbIN TOKY

N

1.1, IIK 1.2, IIK
14,1IK 1.1

Tema 4.7
JIEKTPOMATHUTHBbIE
BOJIHBI.

CopeprxaHne yye6HoOro marepmana:

1.

DnekTpoMarHuTHeIe BOJHBL. CBOMCTBA 3JEKTPOMAarHUTHBIX BOJH. Bubparop ['epua.
OTKpbITHIN KONEOaTenbHbI KOHTYp. M300perenue paguo A.C. [TonoBeiM. [TonsiTue o
paauocsssu. [punuun pagnocsssu. [IpumMeHeHne 31eKTpOMarHuTHBIX BOJH

Pa3znen 5. Onmuxa

20

Tema 5.1
I'eomerpuueckas
ONTHKA.

CopepicaHne yueb6Horo marepmana:

14
@1-1-)

1.

ook own

Toueunblii HCTOUHUK cBeTa. CKOPOCTh paclpOCTPaHEHUsI CBETA. 3aKOHBI OTPAXKEHUS 1
npenomienus ceera. [Ipuanun [roitrenca. IlonmHoe orpaxenue. Jlunzsl. [loctpoenue
n3o0paxenus: B nuH3ax. DopMmyna TOHKOW JIMH3BL. YBETWYEHHE JHH3BL [7a3 Kak
onmuueckas cucmema. Onmuueckue npubopol. Cuna ceema. OceewéHnocms. 3aKOHbL
0CBEULeHHOCTI.

B TOM uncne npakTHYecKUX U J1a00paTopHBIX 3aHATHI:

IIpakTuyeckasi padora Ne 19. « 3akoH OTpak€HUE U PACTIPOCTPAHEHUE CBETAY
JlaboparopHas paGora Ne 9. «Ornpezenenne nokasareis NpeaoMIeHUsT CTEKIIay.
IIpakTuyeckas padora Ne 20. «3aKOH NPEIOMIIEHUS CBETA»

IIpakTnyeckas padora Ne 21. «IlocTpoenue B muH3ax»

JladoparopHasi pa6ora Nel0 «Omnpenenenre GOKYCHOTO PaCCTOSHUS JTUH3BI

NDNDDNDNDN

OK1OK?2OK4
OK 5 IIK 2.3 TIK
1.1, TIK 1.2, IIK
1.4, 1IK 1.1
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Tema 5.2.
BoaHoBBIe cBoiicTBa
cBeTa.

Cogep>xkaHune yye6Horo marepmana:

6
(21-12)

1.

Humepgpepenyua ceema. Koeepenmnocmv ceemoguvix nyueu. Humepgepenyus 6
monkux naenxax. Konvya Hwromona. Hcnonvzosanue ummepgpepenyuu 8 Hayke u
mexuuke. Jugpakyua ceema. Jugpakyus Ha wenu 8 NAPANIENbHbIX JIYYAX.
Jugdpaxyuonnas pewemxa. llousitue o ronorpadbuu. llonapusayus nonepeurvix 60.H.
Honapuzayua ceema. /[sotinoe nyuenpenomnenue. Ilonapoudwt. Jlucrnepcusi cBera.
Bunel uznydenuii. Buasl cniektpoB. CriekTpbl ucnyckanusi. CeKTpbl MOTJIOMICHUS.
CrektpanbHblii aHaMM3. YbTpaduoneroBoe uanydenue. MuppakpacHoe HU3IIydeHUe.
Pentrenosckue myun. Mx mnpupoma u cBoiictBa. Illkama 3rmeKTpoMarHUTHBIX
W3JTyYEHH.

B ToM 9mcIie mpakTHYECKHUX U JIA0OPATOPHBIX 3aHITHM:
Jlabopamopnas pavoma 11. «M3zmeperue Onubl BOIHbL C NOMOWBIO OUDPAKYUOHHOU
peuiemruy

Pa3zien 6. JjieMeHTbI KBAHTOBOM (DM3UKH.

16

Tema 6.1.
Keanmoeaa onmuka

Cogep>xkaHne yye6Horo martepmana:

6
(4/121-)

1.

2.

JIBrkeHue co CKOpOCThIO cBeTa. [locTynarel TEOpUM OTHOCHUTEIBHOCTH U CIEACTBUS
13 HUX. VIHBapMaHTHOCTh MOJYJISl CKOPOCTHU CBETa B BakyyMme. DHeprus nokos. CBs3b
Macchl ¥ YHEPTUU CBOOOIHOM YaCTUIIBI. DIIEMEHTHI PENIITHBUCTCKON JTHHAMUKA

Keanmosas ecunomesa Ilnanka. Tennogoe uznyuenue. KopnycKynapHo-601H0B01
oyarusm. Domonsl. lunomeza Oe bpoiina o eonnosvix ceolicmeax yacmuy.
Coommuowenue Heonpedenennocmeti 1 etizenbepea. /asenenue ceema. Xumuueckoe
Oeuicmeue ceema. Onvimer [1L.H. Jlebedesa u H.U. Basunosa. Domosggexm.
Vpasuenue Oiinwmetina ona  gomosgpgexma. Buewnuii omosnekmpuiecKut
agpghexm. Buympennuii  gpomosgpgpexm. Tunvr  homoanemenmos. Ilpumenenue

Gpomosgghexma

B TOM uncne npakTHYecKUX U J1a00paTopHBIX 3aHATHI:
IIpakTnueckas padora Ne 22 «3akonsl ®otorddexrar

OK 1, OK 2, OK 4,
OK 5, 0K 7

MK 2.3 MK 1.1,
MK 1.2, TIK 1.4,
MK 1.1

Tema 6.2.

CopgepikaHne yye6HOro marepmana:

10

OK1,0K2,0K35,
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AToMHas (pu3HKa

Hown

Pa3Butue B3MIAI0B Ha cTpoeHue BemiecTBa. SaepHas moaenb aroMa. OmnbITel .
Pezepdopna. Moxens atoma Bomopoaa mo H. bopy.

Crpoenue aromHoro siapa. Jledext wmacchl, siiepHBIC CHWIIBI, SHEPTUS CBS3U H
YCTOMUYMBOCTh ATOMHBIX SIED.

EcrecTtBenHass paamoakTUBHOCTh. Buabl paaMoakKTUBHOTO H3JIY4YeHHUS. 3aKOH
PaaNOAKTUBHOIO pacnajia.

UckyccTBeHHas paanoakTHUBHOCTh. JleneHue Tsokenblx saep. llemHas sanepHas
peakuusi. SIaepHbIi peakTop.

B ToMm yncne npakTUuecKHuX U 1a0OpaTOPHBIX 3aHITUMN:

IIpakTnyeckas padora Ne 23 «3akoHbI paJJOaKTUBHOIO pacnaaa

IMpakTuyeckas padora Ne 24 «SnepHbie peakum»

JlabopaTtopnasi padora Nel2 «MccnemoBaHue TPEKOB 3apsDKEHHBIX YaCTHUIl IO
dhoTorpadusim»

N

OK 7, IIK 2.3 TIK
1.1, IIK 1.2, IIK
1.4, 1IK 1.1

Pasnen 7. Ctpoenne Bce

JIeHHOH

Tema 7.1
Ctpoenne CosiHeuHOI
CUCTEMBI

CopepirxaHne yye6HoOro marepmana:

1.

ConHeuyHas cucTema: IJIaHETHl U Malble Tena, cucreMa 3eminsi—IlyHna. Ctpoenue u
sBomtoniust Comunia u 3BE34. Kinaccudukanus 3BE3M. 3BE3ABI M MCTOYHUKH HX
SHEPTHUH.

l"atakTuka. CoBpeMEeHHBIE TTPEICTABJICHHS O CTPOCHHUH U SBOJIIOIIMH BceneHHoi

OK1OK?2OK4
OK50K7

K 2.3 IIK 1.1,
I[IK 1.2, TIK 14,
K 1.1

Hpomeofcymouuaﬂ ammecmauun

18

Bcezo:

180
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30

3. YCJIOBUS PEAJTU3ALIMY TIPOTPAMMBI OBLIIEOBPA3OBATEJIBHOM
JUCHUILIAHBI

3.1. TpeOoBaHNsi K MHMHHUMAJbLHOMY MATepPHAIbHO-TEXHHYECKOMY 00ecneveHuIo.
Peasu3anus mporpaMMsl JUCUUILIMHBI TPeOyeT HAIMYMA Y4eOHOTro KaduHeTa Pu3nKM.
O06opynoBaHue yueOHOTo KabuHeTa:
Hudposas nadopaTopust 1o Gpu3mKe i yUUTE,
Hudposas naboparopust mo Gpu3uKe 11 yUSHUKA,;
Becsl TexHu4eckue ¢ pa3HOBECAMUY;
KomruiexT amst 1abopaTopHOro MpakTUKyMa 10 ONTHKE;
KommiekT 17151 1ab0paTOpHOTO MPAKTHKYMa 110 MEXaHHKE;
KomruiexT amst 1abopaTopHOro MpakTHKyMa [0 MOJIEKYIsIpHOU (pusmuke;
AmMniepmeTp J1a00paTOpHBIii;
KomruiekT amst 1abopaTopHOTo MpakTUKyMa 0 3JEKTPUIECTBY (C TEHEPATOPOM);
KoMIutekT miisi u3yd4eHuss BO30OHOBIISIEMBIX MCTOYHHUKOB SHEPTUU (COJTHEYHOM, BETPOBOM
SHEpPruu, OMo-, MEXaHUYECKOU U TEPMORIIEKTPUIECKON IHEPTETUKH );
10. BonpTMeTp mabopaTOpHBIN;
11. Komopumerp ¢ HaOOpPOM KATOPUMETPHUCCKUX TEJI;
12. TepmomeTp 1a0OPaTOPHBIA;
13. KoMmjiekT ans u3yd4eHHUs OCHOB MEXaHHKH, MHEBMATUKHM M BO300OHOBISIEMBIX HCTOYHUKOB
SHEPIUH;
14. bapomerp-aHepouI;
15. bnok nuTaHus peryiupyemslii;
16. Be0O-kamMepa Ha MOJIBH)KHOM IITaTUBE;
17. Bupeokamepa st paboThI C ONITHYECKUMHU IPUOOPaMHU;
18. T'enepaTop 3BYKOBOI;
19. T'urpomertp (ICUXpOMETD);
20. I'py3 HaOOpHBIii;
21. JluaamoMeTp IeMOHCTPAIlMOHHBIN;
22. KoMIiekT mocyabl IeMOHCTPAIlMOHHON C MPUHAAIE)KHOCTIMU;
23. MaHoMeTp XUAKOCTHON JIEMOHCTPAIIMOHHBIN;
24. Metp 1eMOHCTPAIMOHHBI;
25. MUKpPOCKOII JEMOHCTPAIMOHHBIH;
26. Hacoc BakyymHbIil KoMoBcKoOrO;
27. CTONHNK HOABEMHBII;
28. IlltatuB 1EeMOHCTPAIIMOHHBIN (PU3NUECKHIA,
29. DNeKTpOILTUTKA,
30. HabGop neMOHCTpallMOHHBIN 110 MEXaHUYECKUM SIBIICHUSIM;
31. Habop neMOHCTpaIlMOHHBIN TTO0 THHAMHUKE BPAIIATSIIbHOTO JBMKCHUS;
32. Habop neMOHCTpallMOHHBIN M0 MEXaHUYECKUM KOJIeOaHUsIM;
33. Habop neMOHCTpaIlMOHHBINA BOJIHOBBIX SIBJICHHI;,
34. Benepko Apxumena;
35. Mastauk Makcseinia;
36. Habop Ten paBHOro oo6nema;
37. Habop Ten paBHOI Macchl;
38. I[Ipubop nmst 1eMOHCTpAIMK aTMOC(HEPHOTO JaBICHUS;
39. Tlpu3ma, HAKIIOHSFOIIASICS C OTBECOM;
40. Ppryar 7eMOHCTPAIIMOHHBIN;
41. Cocyasl cOOOMIAIONINECS;
42. CrakaH OTIUBHOW JIEMOHCTPAIIMOHHBIIA;
43. Tpyb6ka HproToHa;
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44, lap ITackans;

45. HaGop neMOHCTpaIlMOHHBIN IO Ta30BBIM 3aKOHAM;

46. Habop kanuiisipos;

47. TpyOka 1 AEMOHCTpAIlUU KOHBEKIIUH B JKUJIKOCTH;

48. LlmnuHOpbI CBUHIIOBEIE CO CTPYTOM;

49. Illap c xonbIIOM;

50. BBICOKOBOJILTHBIN HCTOUHHK;

51. TI'eneparop Ban-ne-I'paada;

52. Jlozumerp;

53. KamepToHb! Ha pe30HAHCHBIX SIIHUKAX;

54. KommiektT npuOOpoB M NPUHAMICKHOCTEH UIsI JEMOHCTpAIlMM CBOMCTB 3JIEKTPOMArHUTHBIX
BOJIH;

55. Kommiekt nmpubopoB 1l H3ydeHUs IPUHIUIIOB paMoNprieMa U paJnuonepeiaun
56. KoMIuiekT npoBoioB;

57. Marsut 1yroo0pasHslii;

58. Marsut noyiocOBO# IEMOHCTPAIIMOHHBIN;

59. Mammuna 31eKTpodhopHas;

60. MasTHHK 3JIEKTPOCTATUICCKU;

61. Habop mo n3y4eHHI0 MarHUTHOTO TOJIST 3eMJIH;

62. HaGop neMOHCTpallMOHHBIA IO MATHUTHOMY TOJIIO KOJBIEBBIX TOKOB;
63. HabGop neMOHCTpallMOHHBIN MO MOTYITPOBOIHUKAM;

64. HaGop neMOHCTpallMOHHBIN MO MOCTOSHHOMY TOKY;

65. HabGop neMOHCTpalMOHHBIH 10 AIEKTPOIMHAMUKE;

66. HaGop a1 1eMOHCTpaIiii MarHUTHBIX TOJICH;

67. HaGop amnst 1eMOHCTpAIUH SIEKTPUIECKUX MOJIEH;

68. TpancdopmaTtop y4eOHBII;

69. ITamouka CTEKJIIHHASL,

70. ITamouka 300HHUTOBAS;

71. Tlpubop Jlena;

72. CTpenku MarHUTHBIE Ha IITaTUBAX;

73. CyntaH 31eKTpOCTaTHYECKH;

74. ITaTUBBI U30JIUPYIOLIHE;

75. DneKTpoMarHuT pa300pHbIii;

76. HabGop neMOHCTpaLlMOHHBIN [0 FeOMETPUYECKOM ONTHKE;
77. HabGop neMOHCTpallMOHHBIN 11O BOJTHOBOH OINTHKE;

78. CrekTpocKoI IBYXTpYOHBIH;

79. Habop cnieKTpaibHBIX TPYOOK C HICTOUHUKOM MTUTAHUS;
80. VYcranoBka st u3ydenus gporodddexra;

81. HabGop meMOHCTpanMOHHKIH 1o ocTostHHOM [Tmanka;

82. KommiekT HarisaJHbIX TOCOOUH /1711 IIOCTOSTHHOTO MCIIOJIb30BaHMS,
83. Komrurekt noprpetoB aist opopmiieHHs KaOnHeTa;

84. KoMIuleKkT JeMOHCTPALMOHHBIX Y4eOHBIX TAOIHII.

3.2. HupopmannoHHoe o0ecnieyeHre 00yUeHUsI

1. Jns peanuszanuu nporpamMMmbl  OuOIMOTEYHBIH (OHA 00pa3oBaTENbHON OpraHU3aluu
JOJDKEH MMETh Te4aTHbIe /MU 3JIEKTPOHHBIE 00pa3oBaTeibHbIE W MH()OPMAIMOHHBIE PECYpCHI,
PEKOMEHIOBaHHbIE ISl MCIOJIb30BaHUS B 00pa3oBaTeNbHOM IIpOllecce, HE CTaplie MSATH JET C
MOMEHTa U31aHusl.

2.PexoMeHyeMble TMe€4YaTHbIE MW3JaHUA 10 peaju3anuu 001eo0pa3oBaTeNbHON  JUCIUILTUHBI
IpEe/ICTaBICHbI B METOJMUECKUX PEKOMEHAALUAX M0 OpraHn3alui 00ydeHusl.

[TepedeHpb UCTIONB3YEMBIX YUE€OHBIX W3NaHul, IHTEpHET-PECYPCOB, NOMOJHUTEIBHON JTUTEPATYPhI
OCHOBHbIE UCTOYHUKH:
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1. Kpasuenko, H. 10. ®usuka [DnexkTpoHHbI pecypc]: yueOnuk u npaktukym ais CIIO / H. 1O.
KpaBuenko. — M. : MWsmarensctBo IOpaiit, 2018. — 300 c¢. URL: https:/biblio-
online.ru/book/1D208927-2996-46B3-B8FF-F3F55FF62666 - (dara obpamienus: 21.05.2018).

2. Msxkumes, I'. f. ®usuka. 10 k. [Tekcr]: yue6. ayis oOmieodpazoBar. opr.: 6a30BbIid ypoBeHb / I.
S. Mskumes, b. b. byxoBues, H. H. Corckuii; mon pen. H. A. IlappentreBoii. - 3-¢ usg. - M. :
[Ipocsemenue, 2017. - 432 c.
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S1. Msxumes, b. b. byxosues, B. M. Hapyrun; nox pea. H. A. IlapbentbeBoit. - 4-¢ u3m. - M. :
ITpoceemenue, 2018. - 436 c.

JlononHuTeIbHBIE UCTOUHUKH:

1. bexman, . H. AromHas u sipepHas ¢u3uKa: pajlOaKTUBHOCTh U MOHM3HUPYIOIIME H3ITy4EHUS
[DnexkTpoHHBI pecypc]: yaeOHUK aiis OakanaBpuara u maructparypsl / . H. bekman. — 2-e usn.,
ucrp. u jgon. — M. : MUzparenbctBo [Opaiit, 2018. — 398 c¢. URL:www.biblio-
online.ru/book/CC95A403-E772-48A7-AE64-B1FF80F23AEC- ([lata obpamienus: 21.05.2018).

2. BacwmmbeB, A. A. ®usmka [DnekTpoHHBI pecypc]: ydeOHoe mocobue mus CIIO / A. A.
Bacunbees, B. E. ®enopos, JI. I. XpamoB. — 2-¢ u3f., uctp. u gomn. — M. : U3narensctBo HOpaiir,
2018. — 211 c. URL:www.biblio-online.ru/book/0FDD4E6F-2916-436E-8A27-B851F461AEGB -
([lara obpamenus: 21.05.2018).

3. Uobarymmun PY. ®wusmka. Yacte 2. DJIEKTPUYECTBO M MAarHETH3M [DIEKTPOHHBIA pecypc]:
Metonuueckue pexomennauuu/ Wo6arymmun PY.,, Ky3spmuueBa B.A.— DOneKkTpoH. TEKCTOBbIE
nanable.— M.: MOCKOBCKasi rocynapcTBeHHas akajeMus BogHoro tpancnopra, 2016.— 39 ¢. URL:
http://www.bibliocomplectator.ru/book/?i1d=65692.- - (lara oopaienus: 21.05.2018).

4. Wponos, N.E. 3agaun mo obmeit ¢usuke [DnekTpoHHBIH pecypc]: YueOHoe mocobwme: yueod.
nocobue — OnekrpoH. paH. — Cankr-IlerepOypr: Jlawp, 2018. — 420 c¢. - URL:
https://e.lanbook.com/book/992307category pk=918#book _name -(/lata oopamenus: 21.05.2018).
5. Kys3emuuena B.A. Kypc nekuuii no o0mieit pusuke. Yacts |. Mexanuka u MosiexynsapHas Gu3nka
[OnexTponHsblii pecypc]/ KyzpmuueBa B.A., [TonomopeB O.A.— DneKTpOH. TEKCTOBbIE JaHHbIE.—
M.: MockoBckass TOCyJIapCTBeHHas akajaeMusi BoaHoro Ttpascmopta, 2016.— 107 c. URL:
http://www.bibliocomplectator.ru/book/?id=65845. - (/lata oopammenus: 21.05.2018).

6. Ilepenbman, 5. W. 3anumarensHast ¢usuka. B 2 xH. Knuura 1[Onexrponssiit pecype]: / . U.
[lepenbman. — M.: MUzparensctBo  FOpaiit, 2017. — 224 c¢. URL:https://biblio-
online.ru/book/52DB7140-0362-4719-96FE-9591372BA4CF6 - (/lata obpamenus: 21.05.2018).

7. Tpodumona, T. . PykoBomcTBo k pemieHuto 3amad mo (Gusuke [DIEKTPOHHBIN pecypc]:
yuebHoe mocobue mist CIIO / T. U. TpodumoBa. — 3-e u3a., uctp. u pomn. — M. : U3garenbcTBo
IOpaiit, 2017. — 265 «c¢. URL:www.biblio-online.ru/book/65C1CD78-22C0-4A48-B45E-
OFF2AC9E3ATA - ([dara obpamenus: 21.05.2018).

8. ®wusumka [DnekTpoHHBIH pecypc]: MeToauueckne pPEKOMEHIAIMK [0  IOATOTOBKE K
BCTYNHTEIbHBIM 3Kk3aMeHaM/ H.B. AnekcanapoBa [u Jp.].— DNeKTpOH. TEKCTOBBIE AaHHbIe.— M.:
MockoBckasi ~ TOCyOapCTBeHHass — akajueMuss  BomHoro  TpaHcmopra, 2014.— 57  c.
URL:http://www.bibliocomplectator.ru/book/?id=46881. - (/lara o6pamienus: 21.05.2018).

9. MUzBectus BY3. ®usuka [Tekct] : exemec. Hayd. )xypHas/ MuH-Bo 00pa3. u Hayku P®D, Tomckwmii
roc. yH-T. - Tomck : Cu6. ¢pusuko-TexHud. uH-T, 1958 - . - BBIXOIUT exxeMecsayHo.
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4. KOHTPOJIb U OLIEHKA PE3VJILTATOB OCBOEHMS YUEBHOM
JUCHUILIAHBI

KOHTpOJ'IB M OLICHKA PE3YJIbTaTOB OCBOCHUA y‘lC6HOI>i JUCHUIINIMHBI PACKPBIBAIOTCA Y€PE3 YCBOCHHEIC

3HaHUA U HpI/I06peTeHHbIe O6y’-IaIOH_II/IMI/ICH YMCHH:, HAIIPABJICHHBIC Ha
KOMHCTGHHI/II/I JOJI?KHBI OBITH COOTHECEHEI C MMPEAMETHBIMHA

HpO(l)eCCI/IOHaJ'IBHBIX KOMHeTeHHHﬁ.

dbopmMupoBaHue 00X H

pe3ynbratamu. J{Jsi KOHTPOJIS M OIICHKH PE3Y/JbTaTOB OO0YyYEHUSs MperoiaBareilb BEIOUpaeT GopMbl U
METOIBI C YYETOM MPO(ECCHOHANTN3ANH 00Y4EHHS 10 IPOrpaMMe TUCIUTUINHBI.

Koa n HaumenoBanmne (popMupyemMsbix
KOMIIeTeHITHI

Paszgen/Tema

Tun
MepOonpPUATHI

OICHOYHBIX

OK 01. Breibupars crnocoObl penieHus
3amad npodeccruoHaTbHON
NESTeIbHOCTH  NMPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM

Paspen 1.Temn! 1.1., 1.2,

1.3
Pazgen 2. Tewmsl
2.2.,2.3.

Pazgen 3. Tewmsl
3.2.,3.3.,34.,35.

2.1,

3.1,

Pazgen 4. Temn1 4.1., 4.2.

Paznen 5. Tewmnl
5.2.,5.3.

Pa3pgen 6. Temn! 6.1.

5.1,

, 6.2,

Pazgen 7. Temnr 7.1, 7.2.

OK 02. Hcnonb3oBaTh COBPEMEHHbIE

CpeacTBa  TIOWCKA, aHalM3a U
UHTEPIIPETALNH uH(popMaIu
WH()OpPMAITMOHHBIE TEXHOJIOTHUU IS

BBITIOJTHCHUA 3a1a4 HpO(I)eCCHOHaHLHOﬁ
JACATCIIBHOCTHU

Pazgen "1.Temkl

1.2,1.3

Pazgen 2. Tewmsl
2.2.,2.3.

Pazgen 3. Tewmnr
3.2.,3.3, 3.4, 35.

1.1,
2.1,

3.1,

Pazgen 4. Temn1 4.1., 4.2.

Paznen 5. Tewmbl
5.2.,5.3.

Pasnen 6. Temsr 6.1.

5.1,

, 6.2,

Pazgen 7. Temur 7.1, 7.2.

OK 03. IInanupoBath U peanu30BbIBaTh

Pazpen 1.Temn! 1.1., 1.2,

COOCTBEHHOE TNPO(EeCcCCHOHAIBHOE | 1.3
JIMIHOCTHOE pa3BHUTHE, Pasgen 2. Temmr 2.1.,
MPEANPUHUMATENBCKYIO J€ATEIbHOCTh 2.2.,23.
B npodeccuoHaIbHOM chepe, Paszgen 3. Temnr 3.1., 3.2,
MCIIONB30BaTh 3HAHUS O (PUHAHCOBOMA 3.3.,34, 3.5.
IPaMOTHOCTH B Pa3IMYHBIX KU3HECHHBIX
CUTYAIHIX
OK 04. DddexkTuBHO Pazgen 1.Temsr 1.1., 1.2,
B3aMMOJICHCTBOBaTh W  paboTarh B 1.3
KOJUISKTHBE 1 KOMaHJIE Pazgen 2. Temsr 2.1.,
2.2.,2.3.
Pazgen 3. Temur 3.1., 3.2,

3.3.,34.,35.

Pasnen 4. Temrr 4.1., 4.2.

Paznen 5. Tewmnl
5.2.,5.3.

Pazgen 6. Temnr! 6.1.

5.1,

,6.2.

Pasnen 7. Temsr 7.1, 7.2.

- YCTHBIH OIIpOC;
-(ppoHTaNBHEII OMPOC;
-Ol[eHKa KOHTPOJIbHBIX
pabor;

-HaOJII0ICHHE 32 XOJI0OM
-BBITIOJTHCHUS
nabopaTopHEBIX PaboT;
-OIICHKA BBITTOJIHECHHS
1abopaTopHEIX PaboT;
-OIICHKA MPAKTHYECKUX
pabot (peteHus
Ka4eCTBEHHBIX, PACUYCTHBIX,
podecCHOHATEHO
OPHECHTUPOBAHHBIX 33]1a4);

- OIICHKA TECTOBBIX
3aJIaHuUi;

-HaOJIIOAECHHUE 3a XOI0M
-BBITIOJTHCHUS
WHIUBUIYAIbHBIX MMPOEKTOB
M OICHKA BBIMOJHEHHBIX
MIPOEKTOB;

- BBIIOJIHCHHUE
AK3aMEHAIMOHHBIX 33/ IaHUI

- YCTHBIH OIpOC;
-(ppoHTaNBHBIH Ompoc;
-OIICHKa KOHTPOJIBHBIX
pabor;

-HaOJIFOIEHHE 32 XOI0M
-BBITIOJIHEHUS
abopaTOPHBIX padoT;
-OIIeHKa BBITIOJTHEHUS
1ab0paTOPHBIX padoT;
-Ol[eHKa MIPAKTUIECKHUX
pabor (pemieHus
KaueCTBEHHBIX, PACUETHBIX,
po¢eCCUOHATBHO
OpPUEHTHPOBAHHBIX 3a/1a4);

- OIIeHKa TECTOBBIX
3aJIaHuM;

-HaOJIFOIEHHE 32 XOI0M
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OK 05. OcymecTBiaarb YCTHYIO H
MUCbMEHHYI0  KOMMYHHMKAIMI0O  Ha
roCcylnapcTBEHHOM si3bIke Poccuiickoit
®denepaiu ¢ y4eToM OCOOEHHOCTEH
COLIMANILHOTO U KYJIBTYPHOTO KOHTEKCTa

Pazgen 1.Temsr 1.1., 1.2,
1.3 Pasnmen 2. Temnr 2.1.,
2.2.,2.3.

Pazgen 3. Temur 3.1., 3.2,

3.3, 34, 3.5.

Pazgen 4. Temn1 4.1., 4.2.
Pazgen 5. Temer 5.1.,
5.2.,5.3.

Pazgen 6. Temn1 6.1., 6.2.
Pazgen 7. Temnr 7.1, 7.2.

OK 07. ConeilcTBOBaTh COXPAHEHUIO

Pazgen 1.Temnr 1.1., 1.2,

OKpYXarolen cpenpl, 1.3
pecypcocOepekeHuIo, MPUMEHSTD Paznen 2. Temer 2.1.,
3HaHus 00 HM3MEHEHMH KJIMMara, 2.2.,2.3.
MPUHIIUIIBI OepeKITMBOTO Pazgen 3. Temur 3.1., 3.2.,
MIPOU3BOJICTBA, 3¢ deKTUBHO 3.3,,3.4., 3.5.
IEUCTBOBATh B Ype3BbIYAHBIX Pazgen 4. Temn1 4.1., 4.2.
CUTYaIHIX Paznen 6.Temsr 6.1., 6.2.
Pazgen 7. Temnr 7.1, 7.2.
I[IK  2.3. OcymecTBiasTh  BBIOOP Pazgen 1. Temnr 1.1., 1.2,

000py/IOBaHUs, DSJIEMEHTOB U CHUCTEM
00opy/10BaHuUs JUIsl 3aMEHBI B IIpoliecce
AKCIUTYaTallu.

I[IK 1.4. OcymecTBiasits  BBIOOD
000py/IOBaHUs, SJIEMEHTOB U CHUCTEM
00opy/10BaHuUs JUIsl 3aMEHBI B IIpolecce
AKCIUTyaTaluu CyJ10B

I1K 1.1. [InanupoBarh 1 OCYLIECTBIISATH
nepexox B TOYKY  Ha3HAYeHUS,
OIPEAEIIATH MECTOIOJIOKEHUE CyAHA
[IK 1.2. W3mepsarb u HacTpauBarb
ANIEKTPUYECKUE LIENH U DIIEKTPOHHBIE
Y3JIbI

IIK 1.1. IlnanupoBarb, BBINOJIHATE M
KOHTPOJIMPOBAThH MePEBO30YHBIH
IIPOLIECC HAa TPAHCIIOPTE, B TOM UHUCIIE C
IPUMEHEHUEM COBPEMEHHBIX
MH(OPMAITMOHHBIX TEXHOJIOTUI

Pasznen 2. Temer 2.1.
Pazgen 3. Temsr 3.2., 3.3.
Paznen 4. Temor 4.2.
Pazgen 5. Temnr 5.1
Pasnen 6. Temsl 6.2

-BBIIIOJTHEHHUS
I/IH,III/IBI/II[yaJIBHbIX HpOeKTOB
M OICHKA BBIMTOJHSHHBIX
MIPOEKTOB;

- BBIITOJTHCHHE
AK3aMEHAIMOHHBIX 3aJaHui

- YCTHBIH OMpOC;
-(ppoHTaNBHBII OMpOC;
-OIICHKA KOHTPOJIbHBIX
pabor;

-HaOJIIOJICHHE 33 XOJI0M
-BBITTOJIHCHUS
71a00paTOPHBIX padoT;
-Ol[eHKa BBITIOJTHEHHUS
nabopaTopHBIX PaboT;
-OIICHKA MPAKTHYECKUX
pabot (peteHus
Ka4eCTBEHHBIX, PACUYCTHBIX,
npodeCcCuOHATHLHO
OPHECHTUPOBAHHBIX 33]1a4);

- OLICHKa TECTOBBIX
3aJIaHuM;

-HaOJIIOAECHHUE 3a XOI0M
-BBITIOJIHEHUS
WHUBUIYATBHBIX TIPOEKTOB
U OILIGHKA BBITOJHEHHBIX
MIPOEKTOB;

- BBHITIOJTHEHHE
DK3aMEHAIMOHHBIX 3aJaHNi
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