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1. MACHOOPT PABOYEM MPOTI'PAMMBI JUCIUILINHBI

CO0.02.01 «Dusnka»

1.1. O6saacTh NpUMEHEHUsI MPOTrPaAMMBbI

PaGouast mporpaMma JIUCHUIUIMHBI ~ SIBISETCS  YAacThIO  MPOTPAMMBI  MOJATOTOBKH
crenuanucToB cpenHero 3seHa B coorBercTBUM ¢ PI'OC mo cnemumansHoctn CIIO 36.02.02
300TEXHUS.

1.2. MecTo y4eOHOl IMCHUILUIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKH CHEHUAIUCTOB
cpeaHero 3BeHa: JlucuuruinHa siBisgercs npounbHoi (MHAexkec COO.02) u OTHOCUTCS K TpyIe
00111e00pa30BaTEeNbHBIX YICOHBIX JUCITUIUINH CpeIHEro MpodecCHOHATBHOTO 00pa3oBaHus (MHIEKC
CO).

1.3. Ilesan 1 3aga4yn y4eOHOM AMCHHUILNIMHBI — TPeOOBAHMSA K pe3yJbTaTaM OCBOCHHS y4eOHOI
AUCUMILIUHBI:

B pe3ynbrare 0CBOGHUS NUCIUILTUHBI O0YYaIOLIHICS JOKEH 3HATD!

-c()OpMHUPOBAHHOCTh TPEJCTABICHUN O POJM U MecTe (U3UKH B COBPEMEHHOW HAyYHOH KapTHHE
MHUpa, O cHUCTeMOooOpa3yiouie ponu (U3MKA B Pa3BUTHH ECTECTBEHHBIX HAYK, TEXHUKH U
COBPEMEHHBIX TEXHOJIOTHH, O BKJIAJ€ POCCUUCKHX U 3apyOeKHBIX YUYEHBIX-(QU3UKOB B pa3BUTHE
HayKd; (PU3NYECKYIO CYIIHOCTb HaOJIOMaeMbIX SIBICHUH MHKPOMHpA, MaKpoMHpa U Meramupa;
poin puzuku B (HOpMUPOBAHUU Kpyrozopa M (YHKIMOHAIBHONW TPaMOTHOCTH YeJOBEKa s
pElIeHUs TPAKTUIECKHX 3a71a4;

B pe3ynbrare 0CBOCHUS AUCHUILTUHBI O0YYaIONIIUICS TOKEH YMeTh:
- pacno3HaBaTh (pU3NUECKUE ABICHUS (IIPOLECCH) H OOBSICHATH X HA OCHOBE U3YUCHHBIX 3aKOHOB;

- BJaIeThb OCHOBOIOJATalOIIMMH (PU3NYECKUMHU TOHATUSMH U BEJIMYMHAMH, XapaKTEPHU3YIOLIUMHU
(u3nIecKue Mmporecch;

- BIJIaJICTh 3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPHUSIMHU (3aKOH BcemupHOTO TsroTeHus, I, I u III 3akoHBI
HrioToHa, 3akOH CoOXpaHEHHS MEXaHWYECKOM SHEPruM, 3aKOH COXPAHCHHUS WMIYJIbCa, TPUHIUI
CYNEpIO3ULMKA CWJ, MPUHIUI PaBHONPABHOCTA WHEPUHUATIBHBIX CHUCTEM OTCYETa; MOJICKYJISIPHO-
KUHETHUYECKYI0O TEOPHUIO CTPOCHHUS BEILECTBA, Ta30BHIC 3aKOHBI, MEPBBIM 3aKOH TEPMOJAMHAMHKH; 3aKOH
COXpaHEHUS ANMEKTPUUECKOro 3apsaa, 3akoH Kynona, 3akon OMa 1 yyacTka 1enu, 3akoH OMa JiIsl TOJIHOM
ANEKTpUUECKON 1enu, 3aKkoH J[koyns - JIeHla, 3aKOH DJIEKTPOMArHUTHONM WHAYKIIMH, 3aKOH COXPaHEHUS
SHEPrUH, 3aKOH MPAMOIMHEHHOr0 pacHpoCTpaHECHUs CBETA, 3aKOH OTPAKEHHUS CBETA, 3aKOH MPEIOMIICHUS
CBETA; 3aKOH COXPAHEHHUS DSHEPTUM, 3aKOH COXPAHCHUS HMITYNIbCA, 3aKOH COXPAHEHUS DJIEKTPUUYECKOTO
3apsia, 3aKOH COXpaHEHHs] MacCOBOTO YHCIIa, TOCTYNaThl bopa, 3aK0H paAroakTUBHOTO pacmaja);

- YBEPCHHO MCIIOJIB30BATh 3aKOHLI 1 3aKOHOMCPHOCTHU IIPHU aHAJTIU3C (1)I/IBI/IHCCKI/IX SIBJICHUI U mpouecCCoB;
- YUUTBIBATH I'PAHUIIBI IPUMCHCHUA N3YYCHHBIX (1)H3PI‘-I€CKI/IX MOZ[CHCP’I;

- TPOBOJIMTH MpPSIMBIE W KOCBEHHBIC M3MEpPEHHs (U3MUECKUX BEIUYWH, BBIOMpAs ONTHUMAIBHBIA CHOCOO
W3MEpPEeHMsI W UCHONb3ysd HW3BECTHBIE METOMBI OIEHKH IOTPENTHOCTEH W3MEpEeHHH, WCCIIe0BaTh
3aBUCUMOCTEN (PU3MUECKIX BEITMYUH C HCIIOIH30BAHNEM MIPSMBIX H3MEPCHUIA;

- OOBSICHATH IMOJIYYC€HHBIC PE3YJIbTaThbl, HWCIIOJIB3Ysd (I)I/I3I/I‘-ICCKI/IC TCOPpUH, 3aKOHBI U IIOHATHA, U OCJIATh
BBIBOJBI,

-coOMIOaTh MpaBwiia 0OE30MacHOr0 TpyJa MPU TPOBEICHUM HCCICIOBAaHWI B paMKaxX ydeOHOro
AKCIIEPUMEHTA U Y4eOHO-UCCIICIOBATEILCKON IEATEIEHOCTH C UCIOIb30BaHUEM U(PPOBBIX N3MEPUTEITBHBIX
YCTPOWCTB 1 1ab0paTOpHOTO 000PYIOBAHNS;



- peuiatb paCuCTHbIC 3a4a4u C SABHO BaﬂaHHOﬁ (1)I/I3I/I‘-ICCKOﬁ MOJCJBIO, UCIIOIBb3YS (bHBI/I‘lCCKI/Ie 3aKOHbI 1
MIPUHIIAIIBI;

- IPUMEHSTH TOyYCHHBIC 3HAHUS U OOBSICHEHUS YCIOBUI MPOTEKaHUS (PU3MUECKUX SBICHUN B
OpUPOJEC W JUIsl NMPUHATHS MPAKTUYECKHX PEHICHUWH B IMOBCEJHEBHON JXM3HHU Uil OOECIeYEeHHUs
0e30macHOCTH TIpH  OOpalieHuu ¢ OBITOBBIMH TPUOOpAaMHU M TEXHHUYECKUMH YCTPOWCTBAMH,
COXPAHEHHUS 3I0POBbS U COOIIOICHUS HOPM KOJIOTUYECKOTO IMMOBEJICHUS B OKPYKAIOIIEH Cpe/ie;

[To yueOHomy mnpenmery "duzuka" (yriyOJICHHBIM YPOBEHB) TpeOOBaHUS K MPEAMETHBIM
pe3yabTataM OCBOEHHUS YIJIyOJIEHHOTO Kypca (M3MKM JOJDKHBI BKIIOYaTh TPeOOBaHUS K
pe3yabpTaTaM OCBOCHHUs 0a30BOTO Kypca U JIOTIOTHUTEIILHO OTPaKaTh:

I)chopMUpOBAaHHOCTH TMOHWMAHHUS POJW (U3HKA B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHOW M 3THYECKON cepax NesTeNbHOCTH YeJIOBEKa; pOJId U MecTa (PU3UKU B COBPEMEHHOU
HAay4yHOM KapTHHE MHpa; pPOJIM AaCTPOHOMUU B IPAKTUYECKOM MNEATEIBHOCTH 4YEJIOBEKA H
JaJIbHENIIIEM HayYHO-TEXHUYECKOM Pa3BUTUH;

2)c(hOpMUPOBAHHOCTh CUCTEMbI 3HAaHUH O (DU3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUsX,
JEUCTBYIOIMX HAa YPOBHSIX MHUKPOMHPA, MAaKpOMHUpPAa U MErammpa, MpeJCTaBIC€HUH O BceoOlieM
xapakTepe (hU3MYECKHX 3aKOHOB; MPEJCTABICHUN O CTPYKTYpE MOCTPOCHHUS (PU3MUECKON TEOpHH,
YTO IO3BOJMT OCO3HaThb pOJIb (DyHIAMEHTAJIbHBIX 3aKOHOB M IIPUHIMIIOB B COBPEMEHHBIX
IIPECTABICHUSX O TPUPOAE, IOHATH TIPAaHULBl MPUMEHMMOCTH TEOPHIl, BO3MOXHOCTHU UX
IPUMEHEHMSI JUIs ONMCaHUs €CTECTBEHHOHAYYHBIX SIBJICHUHN U ITPOLIECCOB;

3)chOopMHPOBAHHOCTh YMEHHUsSI pa3jinyarh YCIOBHS MPUMEHHMOCTH Mojnened (hU3MYECKHX Tell U
MIPOLIECCOB (SBJICHMIA): MHEpLUAIbHAs CUCTEMA OTCUeTa, MaTepuaabHas TOYKA, PABHOYCKOPEHHOE
JBIDKEHUE, CBOOOJHOE TajeHue, aOCOMIOTHO ympyras aedopmaius, aOCOJIOTHO YIPyroe u
abCOIFOTHO HEYNPYroe CTOJKHOBEHMS, MOJIETECH rasa, ®HUJAKOCTA U TBEPIOTO (KPUCTALTHYECKOTO)
TeNa, WICaJbHOTO Tra3a, TOYCYHBIA 3apsl, OJHOPOJHOE JJIEKTPUYECKOE TI0Je, OIHOPOIHOE
MarHuTHOE MoJie, TApMOHUYECKHE KoJeOaH!sl, MaTEeMaTUIECKUN MasiTHUK, UJICAJIbHBINA MTPYKUHHBINA
MasiTHUK, TApMOHUYECKHE BOJIHBI, WICANBHBIN KOJeOaTeIbHBIH KOHTYp, TOHKas JIMH3a; MOJIENeH
aToMa, aTOMHOTO siJpa U KBAHTOBOW MOJICITH CBETA;

4)chopMHUPOBAHHOCTb yYMEHHUS OOBACHATH OCOOCHHOCTH TPOTEKAHUS (PU3UUECKUX SBICHUM:
MEXaHW4YEeCKOE [BIDKCHHE, TEIUIOBOE JIBM)KEHHE 4YacTHI[ BEIIECTBA, TEIJIOBOE pPAaBHOBECHE,
OpoyHOBCKOe JBHXKeHHE, auddy3us, ucrnapeHue, KHUIIEHHE M KOHACHCAIMs, IUJIaBlIeHHE U
KPHCTAJUIM3AIMsl, HANPaBICHHOCTh TEIJIONepeau, JICKTPU3ALUN TeJ, SKBHIIOTEHIMAIBHOCTH
MOBEPXHOCTU  3apsDKEHHOTO  MPOBOJHUKA, 3JEKTPOMArHUTHOW WHAYKIMHM, CAMOMHIYKIIHH,
3aBUCUMOCTH CONPOTHUBJICHUS MOJYIPOBOAHUKOB "p-" M "n-TMMOB" OT TemmepaTypbl, pe30HaHca,
uHTepPEpEeHIINH BOJIH, AU(PAKIUK, TUCTIEPCHH, TIOJTHOTO BHYTPEHHETO OTpaXKeHHs, HOoTodPQEKT,
($bU3MYeCKre TMPHUHIMIBI CIIEKTPAIbLHOTO aHaiM3a W paboThl Jaszepa, "ambda-" u "Oera-" pacmassl
A7ep, TaMMa-u3JIydeHHe sep;

5)chopMUpPOBaHHOCT yYMEHUH TPUMEHATH 3aKOHBI KJIACCHYCCKONM MEXaHWUKH, MOJIEKYISIPHOU
(bI/ISI/IKI/I U TCPMOAWHAMHKHU, DJICKTPOJUHAMUKH, KBaHTOBOU (1)I/IBI/IKI/I )11 aHaJi3a u OGBHCHGHHH



SBJIIGHUH MHKpOMHpA, MakKpoMHpa U Meramupa, pasjiudaTh YCJIOBUS (TpaHUIbI, 00JIacTH)
MPUMEHUMOCTH (DU3MUECKHUX 3aKOHOB, IOHUMATh BCeOOIUil XxapakTep (pyHIaMEHTATbHBIX 3aKOHOB
(3aKOH COXpaHEHHUS MEXaHMYECKOW PHEpPrHM, 3aKOH COXPAaHEHHUS HMITYJIbCa, 3aKOH BCEMHPHOIO
TATOTEHUS, MEPBBIA 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAHEHHUS SJIECKTPUUYECKOTO 3apsija, 3aKOH
COXPAaHEHUS DHEPIUH) W OrPAHUYCHHOCTh HCIOJB30BAaHUS YACTHBIX 3aKOHOB; aHAJIM3UPOBATH
(du3MUecKre TPOIECChl, WCIOIB3ys OCHOBHBIE TIOJOKEHUS, 3aKOHBl M 3aKOHOMEPHOCTH:
OTHOCUTENIbHOCTh ~MEXaHMYECKOro JABMKEHMs, (OpMynbl KHHEMAaTUKH pPaBHOYCKOPEHHOTO
IBUKCHHSI, TIpeoOpazoBanus lamuiies A CKOPOCTH M TEpeMeleHus, Tpu 3akoHa HpioToHa,
MPUHLUIT OTHOCUTENBHOCTH ['anmuies, 3aKOH BCEMHMPHOIO TATOTEHHs, 3aKOHBl COXPAHEHMS
UMITYJIbCA U MEXaHMYECKON PHEPIruH, CBSA3b pabOThl CHIIBI C U3BMEHEHHEM MEXaHWYEeCKOW SHEprHH,
YCJIOBHSI paBHOBECHS TBEPJOIO Tela; CBS3b JABIEHUS UCAIBHOTO raza co CpeaHell KHHETUYECKOU
SHEPTUeN TENIOBOrO ABUKEHUS U KOHIIEHTPALMEW €ro MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO
CpeaHeld KMHETUYECKOM SHEPrUuen €ro 4acTull, CBA3b JAABJICHUS WJICAIIBHOIO ra3a ¢ KOHLIEHTpauuen
MOJIEKYJl W €ro TemIeparypoil, ypaBHeHue MenzaeneeBa-Knanelipona, TmepBblid 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHEHHS DSHEPruu B TEIUIOBBIX IMpoOIleccax; 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsiia, 3akoH KyloHa, MOTEHUNAIbHOCTh 3JEKTPOCTATHYECKOTO OIS, TPUHIIUI
CYNEpIIO3UIINHN 3JIEKTPUUECKUX Mojel, 3akoHa Kymona; 3akonbl Oma Juisi ydacTka Lend U JJis
3aMKHYTOM 3JIEKTPUYECKON 1enu, 3akoH Jxoyins-JIeHna, 3aKoH 3JIeKTPOMAarHUTHOM WHIYKIIHH,
npaBwio JleHna, mocTynarhl CHENUAIBHON TEOpUU OTHOCUTEIBHOCTH OWHINTENHHA, ypaBHEHHE
OiiamTelHa s portorddexra, mepBwlii U BTOPOU MOCTyAaThl bopa, mpuHITMTT HEompeeIeHHOCTH
[eiizenbOepra, 3aK0H COXpaHEHUs 3apsa, MAaCCOBOTO YHCIIA U SHEPTUU B SIICPHBIX PEAKIUIX, 3aKOH
PaauOAKTUBHOTO pacIaja;

6)chopMUPOBAaHHOCTH YMEHUW TPHUMEHSITH OCHOBOIIOJIATAIONINE ACTPOHOMHYECKHE TOHSTHSI,
TCOPHUH U 3aKOHBI JIS1 aHAJIN3a U OGBHCHGHHH q)HBI/I‘ICCKI/IX MponeCcCoOB MPpOUCXOAANIUX Ha 3BC34aX,
B 3BE3/IHBIX CHCTEMaX, B MEKTAIAKTUUECKON CPeJe; NBHKCHHS HEOCCHBIX TEIl, YBOJIIOIIUU 3BE3] U
Bcenennoi;

7)cOpMHPOBAHHOCTh yMEHHUI HCCIIEOBAaTh M aHAIM3MPOBATh pPa3HOOOpasHble (U3NYECKHE
SBJICHUSI W CBOWCTBa OOBEKTOB, IPOBOIUTH CaMOCTOSTEIBHBIC HCCIICAOBAHMS B PEATBbHBIX H
71a00paTOPHBIX YCIOBHSX, YMTAaTh M AHAIM3WPOBATh XAPAKTEPUCTUKH NPHUOOPOB U YCTPOMCTB,
OOBSCHSTH PUHIIMIIBI UX PaOOTHI;

8)copMHUPOBAHHOCTD MPECTABICHUN O METOAAX MOJYyYEHUs HayUYHBIX aCTPOHOMMUYECKUX 3HAHUM;
BJIaJICHHE YMEHUSIMH CaMOCTOSTENIbHO (POPMYIHPOBATH 1I€Tb UCCIEA0BAaHUS (IIPOEKTA), BHIIBUTaTh
TMIIOTE3bl HA OCHOBE 3HAHUS OCHOBOINOJIArAlOIMX (PU3MUECKUX 3aKOHOMEPHOCTEH M 3aKOHOB,
MPOBEPATh HUX SKCIEPUMEHTAJIbHBIMH CpPEACTBAMH; IUIAHUPOBATb M IPOBOJAUTH (U3NYECKUE
OKCIIEPUMEHTHI, ONHCHIBATh W AHAJIM3UPOBATH IIOIYYCHHYIO IIPU BBIIIOJHEHUU DSKCIIEPUMEHTA
MH(OPMAIIHIO, ONIPENEIIATH TOCTOBEPHOCTh MOJTYYEHHOTO PE3yNbTaTa;

9)chopMUPOBAHHOCTh YMEHUS pellaTh pacueTHBIC 3aJa4d C SBHO 33aJaHHOW W HESIBHO 3aJaHHON
(bU3MYECKO MOJENbIO: Ha OCHOBAaHMHM aHAIW3a YCJIOBHS BBIOMpAaTh (HU3UYECKHUE MOJIEINH,
OTBEYAIOIIMe TPEOOBAHUAM 3a7a4l, TPUMEHSITH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThI
(GU3NYECKUX TEOPHId MPH UCIIONB30BaHUM MATEMaTHUYECKUX METOJOB PEUICHHUs 3a/1ad, MPOBOJUTH
pacucTbl Ha OCHOBAHUU HMCIOMIUXCA JAaHHBIX, AHAJIU3UPOBATL PE3YJIbTATBI U KOPPCKTUPOBATH
METOBI PEHICHUS C YIETOM IOJIyYEHHBIX PE3yIbTaTOB; PEIIaTh KAYECTBEHHBIC 3a/1a4H, TPEOYIOIIHe



MIPUMEHEHUSI 3HAaHUM U3 Pa3HBIX pa3AesioB MIKOJBLHOTO Kypca (GU3HKH, a TaKKe MHTETPalliy 3HAaHUH
U3 JPYyrUX TPEeIMETOB €CTECTBEHHOHAYYHOTO IIMKJIA: BBICTPAMBATh JIOTHYECKYIO LEMOYKY
paccyXIeHUi ¢ OTIOpOoi Ha U3yYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUecKue SBICHUS;

10)chopMupoBaHHOCTh yYMEHUW aHAIM3UPOBATh W  OICHUBATh IIOCIEACTBHS OBITOBOW |
MIPOU3BO/ICTBEHHOH JI€ATEILHOCTH UYEJIOBEKA, CBA3aHHON ¢ (DM3MYECKUMH MPOIECCaMU, ¢ MO3UIUN
9KOJIOTMUECKON 0€30MacHOCTH; MPEACTAaBICHUI O PallMOHAIBHOM MPUPOAOIOIB30BAHUN, & TaKXKe
pa3yMHOM HCIIOJIb30BAHUU [JOCTHMKEHUM HAyKM M TEXHOJOTMM [Js JajJbHEHIIEro pa3BUTHSA
YyeJI0BEYECKOro OOIEeCTBa;

11)oBnanenue pasnu4YHBIMH criocobaMu padoThl ¢ MH(popMalmend (U3NYECKOro COAepkKaHUS C
UCTIOJIF30BAHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHHA, pa3BUTHE YMEHUI KPUTHYECKOTO
aHaJM3a U OLIEHKU JOCTOBEPHOCTHU MOJIy4aeMOoi HH(pOpMaIIIH;

12)oBnasenrie  OpraHU3allMOHHBIMU W [O3HABATEJIbHBIMM ~ YMEHHSIMH  CaMOCTOSITEIIBHOTO
MPUOOPETEHUsI HOBBIX 3HAHUHN B MPOLIECCE BHIIOJHEHUS MPOCKTHBIX U Y4eOHO-HCCIIEI0BATENbCKUX
paboT, yMmeHusMH paboTaTh B TPYIIE C BBINOJHEHUEM PA3IMYHBIX COIMAIBHBIX POJIEH,
IUIAHUPOBATh pabOTy TPYyMIMbl, PAUOHAIBLHO paCHpEleNiTh AESITeNbHOCTh B HECTaHAAPTHBIX
CUTYyallUsiX, aJICKBaTHO OLIEHUBATh BKJIAJ KaXKJOTO U3 YYACTHUKOB TPYIIbl B pEIICHUE
paccMaTrpuBaeMoil mpoOIeMbl;

13)chopmupoBaHHOCTh MOTHBaMM K  Oyaymied  mpodecCHOHAIbHOM — JIEATEIBHOCTH IO
CHETHATBHOCTIM (PU3UKO-TEXHUIECKOTO MPOduIIs.

2. CTPYKTYPA U COAEPKAHUE JUCIUITJIMHDbI

2.1. O0beM y4eOHOM TMCHUIUIMHBI U BU/IbI Y4eOHO# padoThI

Buna yueOHoii padoThI Oo0bem
4acoB

MaxkcumanbHast yueOHas Harpyska (Bcero) 234
O0s3arenbHas ayaquTOpHas yueOHast Harpy3Ka (BCero) 156
B TOM YHUCIIE!
JIEKIINHU 58
nmabopaTopHbIe PaOOTHI 49
[IPAKTUYECKUE 3aHATUS 49
caMmocTosiTeNbHast paboTa 77
KOHCYJIbTalUs 1
KonTposb
NuauBuayanbHbINA TPOEKT 6
[TpomesxyTounas arrecrauus B GopMe 3K3ameHd, Op




2. TemaTuyeckuii mjan u cogep:;kanue gucuumInabl COO0.02.03 «Pusukar»

Coaep:xanue yueOHOro MmaTepuaJia, 1a00paTopHbie pad0OTHI U MIPAKTHYECKHE

HaumenoBanne | ;00,00 0o MocTonTebHAS PAGOTA 00YIAIOIHXCSI, KYPCOBAsi paboTa (Mpoext) | O6bem uacos | JPOBEHD
pa3aeiioB H TEM R ) OCBOEHHUS
Pa3z}e.11 1 Mexz%nmca
Copepxanrie yaeOHOTO (JIEKIIMOHHOTO) MaTepHraa
Kl;rlfg;falop}xa 1 | Mexanndeckoe asmxenue. [lepemenienue. [Tyts. Ckopocts. PaBHOMEpHOE 2
NPAMOJIMHENHOE ABUKEHUE. Y CKOpeHHe. PaBHONepeMeHHOE NTPSAMOJIMHEHOE ABUKECHHUE.
CBobOoaHoe najzenue [[Buxenue tena, OpOIIeHHOT0 MO YIJIOM K TOPU30HTY.
PaBHOMEpHOE IBUKEHNUE IO OKPYKHOCTU. PaBHOMEpPHOE BUKEHHE 110 OKPY’KHOCTH.
IIpakTuyeckoe 3anaTue Nel Pemenue 3agau no teMe «KuHemarnka u JUHAMUKaY 2
JlabopaTopHas padora Nel VccrienoBanus IBUKEHUS Tella O JIEHCTBUEM IMOCTOSHHOMN 2
CHUIBI.
JlaGoparopuasi padora Ne2 «lccrienoBanne 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT 2
Beca Tena»
CamocrosiTesibHas padoTa yyamuxcs g
[ToaroroBka O0T4ETOB O JTAOOPATOPHBIX PAbOTAX. 2
BrinonHenue KOHTPOJIbHON PabOTHI
]?:gl‘l:gnl];% Conepxanue yueOHOTO (JIEKIIMOHHOT0) MaTepHaa
MEeXaHUKH 2 | Ilepssiit 3akoH Hptorona. Cunma. Macca. Umnynbsc. Bropoit 3akon HerotoHa. OCHOBHOM 2
Hetorona 3aKOH Kjaccudeckoi ¢usuku. Tpermii 3akoH HploTOHA. 3aKOH BCEMUPHOTO TATOTEHUS.
Bec. HeBecomocts. I'paButanimonnoe mosie. Bec. CiocoOsr uamepenust Macchbl Tea. Cuitbl
B MexaHuke. CUJiIbl B IPUPOJIE: YIPYTOCTh, TPEHUE, CUIa TSHKECTH.
3 | 3axkoH coxpaHeHus uMmyibca PeakTuBHOE nBrxkeHne. Pabora. MomHocTs. DHEprusi. 2
3aKOH COXpaHEHHs MeXaHU4ecKol sHeprun. [IpumeHeHne 3aK0OHOB COXpaHEHHUS
IpakTuyeckoe 3ansaTue Ne2 Pemenue 3agau no reme «M3yueHrne 3aKOHOB COXPAHEHU D) 2
CamocrosiTesibHasi padoTa yyamuxcs 4
Paznen 2 OCHOBBI MOJIEKYJISAPHOI (PU3HKH M TEPMOTUHAMHKH
Tema 2.1 Conepxanue yueOHOTO (JIEKIIMOHHOT0) MaTepHaa




Moﬂ(glg;lﬁzglﬂo _ |4 | Ocnosusle nonoxenns MKT. OnbiTHOE 060cHOBaHKHe 0CHOBHOTO monoxerns MKT. 2
KHHETHYeCKOM MexmonekynsapHoe Baumoierictere Mneanbubiil ra3. JlaBnenue raza. OCHOBHOE
Wne ;lr ﬁggggj ras. ypasaenne MKT miis uaeansHoro rasza. Ypasuenue MenneneeBa-KnanelipoHa.
N3onpouneccol W3onpoueccs 1 UX rpaduky.
JlaGoparopHasi padora Ne3 n3ydeHre U30TEPMUYECKOT0 U30XOPUYECKOr0 Mpoliecca. 2
JlaboparopHas padora Ne4. OnpeneneHue OTHOCUTENbHOM BJIa)KHOCTH BO3IyXa 2
JlabopaTopnasi padota NeS Onpenenenue kodhduimeHTa BI3KOCTH KUIKOCTH 2
IpakTuyeckoe 3ansaTue Ne 3 Pemenue 3agad no reme «M3yueHue u30mporneccoBy 2
CamocrosiTesibHas padoTa yyamuxcs 2
[ToaroToBKa OT4ETOB O JIAOOPATOPHBIX paboTax
rgecl‘]‘{?"gﬁ Copneprxanue yueOHOTO (JEKIIMOHHOT0) MaTepuaa 2
TepMoauHamukn | O | VI3MCHEHNE BHYTpEHHEH OSHEpruu rasa Ipu TEIJIOOOMEHE W COBEPIICHHH PalOTHI.
KommaectBo Teruotel. [lepBoe Hawano TepmommHamuku. Paborta rasa mpu n3o0apHOM
n3MeHeHnn o00béMa. @OU3NUYECKHl CMBICT YHUBEPCAJIBHON Ta30BOM IMOCTOSTHHOM.
[IpuMeHeHue nepBoro Hayana TEPMOJAMHAMUKH K U30ITPOLIECCAM.
IIpakTuyeckoe 3anaTne Ned Perenue 3a1a4 no teMe «OCHOBBI TEPMOAMHAMUKI 2
CamocTrosiTesibHasi padoTa yyamuxcs 2,1
Beinonnenue KOHTPOJIBLHON PabOTHI.
Tema 2.4. Conepxanrie yaeOHOTO (JIEKIIMOHHOTO) MaTepHraa
CBoiicTBa mapos
6 | [lonsarue ¢a3pl BemecTBa. HacwlmeHHBIH Map W €ro cBOWCTBa. BiakHOCTH BO3myXa. 2
[Mpubopsl ist ompeneneHuss BIaXHOCTH Bo3ayxa. Kumenwme. Otuero 3aBUCUT
Temreparypa kumnenus. Kpurnueckoe cocrosiHue emiectBa. [IoBepXHOCTHOE HATSKEHUE.
CwmaunBanue. Kammnspaocts. KanuiisipHble siBICHUS B IPUPOJIE, OBITY, TEXHUKE.
Tema 2.6 Cogepxannie yaeOHOTO (JIEKIIMOHHOTO) MaTepHraa
CaoiicTBa 7 | Kpucramnuieckoe cocrosinue BemectBa. Jlepopmarus. Tumbl cBsA3ell B KpucTaiax. 2

TBEPAbIX TEJ

Bunpl  kpucraumueckux crpyktyp. Jedpopmamms wu eé Mexanundeckoe

HanpspkeHue. 3akoH ['yka. Jlnarpamma pactsikenus. TernoBoe pacuimpeHue TBEPABIX TEIL.

BUIBL.

Hedopmarmus u e€ Bumpl. MexaHuyeckoe HampspkeHue. 3akoH ['yka. Jlmarpamma
pacTsbkeHusd. TennoBoe pacIMpeHue TBEPIBbIX TEIl.




IpakTuyeckoe 3anaTne NeS Pemenue 3agau 1o teme «CBONCTBA TBEPBIX TEI»

CamocrosiTesibHas padoTa yyamuxcst
BrimonHeHNE KOHTPOJIBLHOM PaOOTHI.

—

Pa3znen 3

DJIeKTPOAMHAMUKA

Tema 3.1
dIeKTpUYeCcKoe
noJie

Con

eprkaHue y4eOHOro (JIEKIIMOHHOT0) MaTepraia

SIBnenue anekTpu3anMM TeN. DIEKTPUYECKUN 3apsi. 3aKOH COXpAaHEHMS 3apsia. 3aKOH
Kynona. Omnexkrtpuueckas mnocrosiHHas. JludnexkTpuueckass INPOHULIAEMOCTb CPENBI.
JIM3IeKTpUKU. DJEKTPUYECKOE I0JIe€ M €ro HampspKEHHOCTh. [IpuHIMI cynepno3uuuun
noneil. ['padudueckoe m3oOpaxkenue moneid. Paborta, comepimiaemasi CHIIaMd TOJNS IO
nepeMeleHnto 3apana. IloTeHnMan M pa3sHOCTh MOTEHLIMAIOB. OJKBUIIOTEHIUAJIBHBIE
MOBEPXHOCTU. CBsA3b MEXAY HAIPSHKEHHOCTBIO M PA3HOCTBIO NMOTCHIMANIOB. IIpoBonHuKHN
B QJIEKTPUYECKOM IoJIe. JIMIIEKTPUKH B DJIEKTPUYECKOM IOJIE.

OnextpoémkocTsb. Konnencarop. CoequHeHNsI KOHAEHCATOPOB. DHEPIHUsl DIIEKTPUUIECKOTO
T10JIs1 3apsKEHHOI0 KOHJEHCAaTopa

IIpakTuyeckoe 3ansaiTe Ne6 Pemenue 3agaq no reme «JEKTPUIECKUM TOK U
MIPOBOIHUKI

JlabGoparopHas padora Ne6 «ccnenoBanue 3JIeKTPOCTATUYECKOTO OIS

CamocrosiTesibHas padoTa yyamuxcs
IToaroroBka otuera o 1a00paTOPHBIX paboTax.
BeinonHenue KOHTPOJIBEHON PaOOTHI.

—Noud N

Tema 3.2
3aKOHBI

MMOCTOAHHOI'O
TOKaA

Con

eprkaHue y4eOHOro (JIEKIIMOHHOT0) MaTepraia

10

®u3nYECKEe OCHOBBI TPOBOAMMOCTH METAIIOB. [10CTOAHHBIN 51ekTpruyeckuii Tok. Cuna
Y IUIOTHOCTH TOKA. Y CJIOBUS BO3HUKHOBEHUS 3jieKTpruueckoro Toka. J/[C. 3akonsr OMma.
CornpoTuBiieHHE — KaK AJIEKTPUUECKask XapaKTEepPUCTUKA TPOBOJHUKA. 3aBUCUMOCTh
COMMPOTUBJICHUS ITPOBOJHUKA OT TCMIICPATYPHI. IToustue o CBCPXIPOBOAUMOCTH

11

[TocnenoBarenbHOE, MapaieIbHOE U CMELIAHHOE COeMHEHUE ToTpeduTeneid. Pabora u
MOIIHOCTb ITOCTOSIHHOTO TOKa. 3akoH /xoyins-Jlenna. TemnoBsle AeicTBUs TOKa

JlaGoparopuas padora Ne7 Onpenenennie J./[.C. 1 BHyTpEeHHETO CONMPOTUBIICHUS




HCTOYHHUKA HAITPAKCHUA

JlabopaTopHasi padota Ne8 «CO0opKa 31IeKTpUIECKOi 1IeMu, H3MEPEHNE CHITBI TOKA U 2
HaIpsDKEHUS Ha €€ Pa3INYHbIX yYaCTKaxX).
IMpakTuyeckoe 3ansaTue Ne 7 Pemenue 3agau no teme «3aKkOHbI TOCTOSTHHOT'O TOKa» 2
CamocTosiTesibHasi padoTa yyamuxcs %
[ToaroroBka oT4era o 1abopaTOpHBIX padboTax. 1
BrimmonHeHNE KOHTPOIBHOM padOTHI
Tema 3.3. Cogepxanrie yaeOHOTO (JIEKIIMOHHOTO) MaTepHraa
JJIeKTpHUYecKuil | 12 | DnekTpuyeckuii  TOK B~ MeTaUlax.  OJNEKTpOHHBIH  ra3.  PabGora BeIXOna. 2
TOK B ONEeKTpUUECKUH TOK B 3JIEKTposuTax. OiekTponus. 3akoHsl Dapaned. [Ipumenenue
PasJInIHBIX IMEKTPOJIN3a B TEXHHUKE.
cpenax.
13 | DnekTpuyecknii TOK B ra3ax W Bakyyme. Monusanust raza. Buabl ra3oBbIX paspsiioB. 2
[Tonsitue o mmazme. CBOMCTBA M MPUMEHEHHUE AJIEKTPOHHBIX MYYKOB.
14 | DnexkTpudeckuil TOK B noynpoBogHuKax. CoOCTBEHHass TPOBOIUMOCTH 7
MOJIYIIPOBOTHUKOB. [10yIIpOBOTHUKOBEIE IPHOOPEI.
IIpakTnuyeckoe 3anaTue Ne8 Pemenue 3amady nmo Tteme «OIEKTPUUYECKMM TOK B 2
Pa3IMYHBIX cpeaax»
CamocTrosiTesibHasi padoTa yyamuxcs %
BrimionHeHNE KOHTPOJIBLHOM PaOOTHI.
Tema 3.4 Copepxanne yueOHOro (JIEKIIMOHHOI0) MaTepHraa 2
MaruutHoe 15 | OTKpbITHE MAarHUTHOTO 1O0JA. I[IOCTOSIHHBIE MArHMTHI M MATCHUTHOE IIOJIE 3EMIIN. )
noJe. BuxpeBoii xapakrep MAarHMTHOTrO I0Jisi. MarHuTHas IOCTOsAHHAas. MarHurHas
MPOHUIIAEMOCTh cpefbl. ' padudeckoe nM300pakeHWE MarHUTHBIX ToJied. MarHuTHBIC
TOJIs1 IPSAMOJIMHENHOTO MPOBOJHUKA C TOKOM, KPYTOBOI'O TOKa M CojieHouAa. MarnuTtHas
uHAYKIMA B3anmoneiictBue TOKOB. JleiicTBME MAarHMTHOTO TOJISl HA MPOBOJHHUK C TOKOM.
3akoH Amriepa. MarHUTHBIN OTOK.
16 | Pabora mo mnepeMemieHuI0 MPOBOJAHMKA C TOKOM B MarHUTHOM 1one. JledcTBue 2

MarHMTHOTO MOJI1 Ha JABWXKywwuica 3apsana. Cuna Jlopenuna. J[BukeHue 3apspKeHHOM

YaCTHULIbI B MATHUTHBIX U 3JICKTPUYCCKUX IMOJIIX




17 | HanpskeHHOCTh MarHUTHOTO ToJisl. CBsI3b MHAYKUMM M HANPSHKEHHOCTH MArHUTHOTO 2
nosisi. MarHuTHbele cBOMcCTBa BemlecTBa. KpuBas HamMarHuumBaHus. MarnuTHas 3amuch
uHpOpMaIuu.

IIpakTnyeckoe 3ausaTue Ne9 Pemenue 3agau no reme «MarauTHoe Moje» 1
CamocrosiTesibHasi padoTa yyamuxcs 3
Pa3nen 4 KoJie6anusi u BOJIHBI.
Me{;gﬁ; “I‘é}:]ﬂ/l ConeprkaHue yueOHOTO MaTepuaa
KoJIeOaHus 1 | KonebGarenbHoe aBwkeHue. [apMoHHuUecKHMe KoJeOaHUSI M UX XapaKTEPUCTHKH. 2
JluHeliHple MeXaHWYeCKHe KosiebaTenbHble CHUCTeMBbl. lIpeBpalieHue »HEpruu Ipu
KoJieOaTeIbHOM JIBIKeHUH. PacripocTpanenue koebanuii B ynpyrou cpee.
JlabopaTopHas padora Nel «/3ydyeHue 3aBUCHMMOCTH TepHOJia KOJICOAHWI HUTSHOTO 4
MasATHHMKA OT JIJIMHBI HUTHY
IIpakTuuyeckoe 3ansatue Nel Pemenue 3amau Ha Temy «MexaHW4Yeckue KoJeOaHHs U 4
BOJIHBI»
CamocrosiTesibHas padoTa yyamuxcs. %
[ToaroroBka oT4eTOB O JTAOOPATOPHBIX pabOTaX.
ynprl;z?ﬁg 1‘3‘62.11111,1 CopepxaHue yaeOHOro MaTepralia

2 | [lomepeunsle W MPOJOJIbHBIC BOJIHBI. XapaKTEPUCTHUKUA BONHBL. MHTEpdepeHIus BOJIH. 2

[Tonsatue o nudpaxyy BoJIH. 3ByKOBBIE BOJIHBL. YJIBTPa3BYK U €r0 MPUMEHEHHE
Tema 4.3 Copepxanue yaeOHOTO MaTepHrala
DJIEeKTPOMArHUT | 3 | DIeKTPOMarHUTHOE TOJIE W €ro pacmpoCTpaHEHHEe B MPOCTPAHCTBE B  BHIC 2
HblI€ BOJIHBI ANEKTPOMArHUTHBIX BOJH. OTKpBHITBIA  KoJeOaTeabHBIA KOHTYP KaK HMCTOYHHK

AJIEKTPOMArHUTHBIX ~ BOJIH. CpoiicTBa  DJIEKTPOMAarHUTHBIX  BOJIH. DHeprust
ANEKTPOMAarHUTHOTO 1oJist. @U3NYECKUE OCHOBBI PAIUOCBSI3H.
IIpakTnueckoe 3ansiTne Ne2 PemieHue 3a1au Ha TeMy «YIPyrue U 3J1€KTPOMarHUTHBIE 4
BOJIHBI»
CamocTrosiTesibHasi padoTa yyaluxcs %

BrimmotHeHHE KOHTPOIBHOM pabOTHI

Pa3zpen 5

Onrtuka




Tema 5.1
IIpupoxaa cBera.

Con

epxaHue yueOHOro MaTepuana

4

DneKTpoMarHuTHasi Ipupoja CBeTa. 3aBUCUMOCTh MEX]1y IJIMHON CBETOBOM BOJIHBI U
YaCTOTOM MEKTPOMArHUTHBIX KoseOanuii CKopocTh cBeTa. CBETOBOM MOTOK.
OcBenéHHoCcTh. 3akoHbI OCBEIIEHHOCTH. [Ipuniun ['tolirenca. 3aKOHbI OTPAKEHHS CBETA.
3akoHbl nnpenomieHus. [loiHOe oTpaxeHue cBeTa.

JlabGoparopHas padora Ne2 «OnpeneneHue nokas3aTesst MPeJIoOMIICHUS CTEKIIay

JlabopaTopHas padora Ne3 «/3yueHnue natephepeHIuy CBETay

JlaGopaTopHas padora Ne4 «3yuenne qudpakinuy cBeTa ¢ MOMOIIBIO Ja3epay

JlabopaTopHas padora Ne5 OnpeneneHue nokasaress MNpeIoMIICHUS CTEKIIA

IIpakTnueckoe 3ansitue Ne3 Pemenue 3agau Ha temy «Potomerpusd. ['eomerpuueckas
OIITHKA»

AN NN NN

CamocrosiTesibHasi padoTa y4amuxcs
[ToaroroBka oT4eTOB O JTAOOPATOPHBIX padbOTaX.

N

Tema 5.2
BoJiHOBBIE
CBOIiCTBA CBETA.

Con

epxaHue yueOHOro MaTepuana

KorepeHTHOCTP M MOHOXPOMAaTUYHOCTb. VHTepdepeHIMs cBeTa, €€ IMpOsBICHUS B
npupojie U MpuMeHeHHe B TexHuke. Jubpakuus cBera. udpakius cBera Ha mienud B
napajieNbHbIX JTydax. Jucnepcus csera. Paznoxenue Genoro csera mpusmoii L{gera temn.
Bunel ciektpoB. CrieKTpaibHbIN aHAIIN3.

JlaGoparopHass padora Ne6 «I/I3mepeHue IIMHBI CBETOBOM BOJIHBI C IOMOIIBIO
IUGPaKIIMOHHON pEereTKI

JlaGopaTopHas pa6ota Ne7 «HabmrofeHue CIIONTHOTO U JTMHEHYATOTO CIIEKTPOBY

IIpakTnueckoe 3anaTne Ne4 Penenue 3anad Ha TeMy «BOJIHOBbIE CBOMICTBA CBETA

CamocrosiTesibHas padoTa yyamuxcs
[ToaroToBka OTYETOB O JTAOOPATOPHBIX pabOTaXx.
BrimmonHeHHE KOHTPOIBHOM pabOTHI

—Nouy N N

Pa3nen 6

OcHOBBI CHIENHATIBHOI TEOPUU OTHOCUTEIBHOCTH

Tema 6.1

Con

eprkaHue ydeOHOro MaTepuasa




cnglcn}:&?;;oﬁ MHBapnaHTHOCT, MOJyYJsl CKOpOCTH cBeTa B BakyyMme. llocrynarel OifHIITElHHA. 2
TeOpPUH IIpocTpaHcTBO M BpeMsl CHELUATIBHON TEOPUH OTHOCUTENBHOCTU. CBA3b MacChl U SHEPTUU
OTHOCHTHem’HOCT CBOOOTHOM YacCTHIIbI. DHEPTHUs MTOKOSL.
6 | IlpakTtuueckoe 3ansitue NeS Pemenue 3agau Ha Temy «OCHOBBI  TEOpHH 4
OTHOCHUTEIbHOCTH»
CamocTosiTesibHasi padoTa y4amuxcs %
BrimmonHeHNE KOHTPOJIBLHOM PaOOTHI.
Paznen 7 DeMeHTbI KBAHTOBOI (pU3NKH
Tema7.1 Copneprxanue yueOHOTO MaTepuana
KsanroBas 7 TennoBoe u3nyuenue. PacmpeneneHue sHEpruHM B CIIEKTpe aOCONMIOTHO YEPHOTO Tea. 2
ONnTHKA KBantoBas rumote3a Ilnanka. @otonbl. Buemnwmii ¢GoTosnekTpudeckuii  PQexT.
Buytpennuii gortospdexr
IIpakTnueckoe 3anaTne Ne6 Pemenne 3ana4y Ha Temy «KBaHTOBas ONTHKa» 4
CamocTrosiTesibHasi padoTa yyamuxcs 3
Tema7.2 Copepxanue yueOHOro (JIEKIIMOHHOI0) MaTepHraa
®usuka atoma | 8 | PazBuTHe B3IJIS/I0B HA CTPOCHHE BEIIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIIEKTpax 2
Boopoja. SAnepuas moaens aroma. Oneitel 3. Pesepdopna.
9 | Mogen» aroma Bomopona mno H.bopy. T'mmoreza pe bpoitns. CooTHouieHue 2
HeonpenenéuHoctei ['elizen6epra. KBaHTOBbIE TeHEPATOPHI.
IIpakTuyeckoe 3ansaTue Ne7 Pemenue 3agau Ha temy «dusnka aromay 4
CamocTrosiTesibHasi padoTa yyamuxcs 4
Tema7.3 Cogepxanrie yaeOHOTO (JIEKIIMOHHOTO) MaTepHraa
PDu3uka 10 | DkciepuMeHTaIbHBIE METOABl PpErucTpaluu 3apsDKEHHbIX 4YacTull. EcrtecTBeHHas 2
aTOMHOIO siApa PaZaMoOaKTUBHOCTh U €€ BUABl. 3aKOH PaJIMOaKTUBHOTIO pacnaja. buonornyeckoe nencTeue
paavoaKkTUBHBIX U3ydyeHui. CocTaBa TOMHBIX sjiep. OTKpBITHE O3UTPOHA U HEUTPOHA.
11 | SAnepubie cunbl. JledhexT mMaccbl. DHEpPrusi CBSI3M aTOMHBIX sAep. BUIBI KOCMHUYECKOTO 2
n3ydeHus. [lormomenne KOCMUYECKOTO U3IIYICHHS B 36MHOM aTMochepe. AHTUYACTHIIBI.
12 | B3auMHble TIpeBpallleHUsl BEIIeCTBA U Mousl. JleneHue Tskenbix aTOMHBIX sanep. LlenHas 2

peakuus JAcleHMs. YIpasisieMmas LenHas peakuus. SnepHeie peaktopsl. [lomydeHue




PaIUOAKTUBHBIX U30TOIIOB U UX IIPUMEHEHUE B MEAMIIMHE, IPOMBIIIJIEHHOCTH, CEJIbCKOM
xo3siicTBe. buonormyeckue nAeWcTBUsS PpAAUOAKTUBHBIX M3JIYYEHHH. OJeMEHTapHbIE
YaCTHUIBI.

IpakTuyeckoe 3ansaTue Ne8 Pemenue 3a1a4 Ha TeMy «Du3rka aTOMHOTO SiIpay»

JlabopaTopHas padora Ne8 «3yuenue 3akoHa ¢poTodrpdexrar

CamocrosiTesibHasi padoTa yyamuxcs
[ToaroToBka OTYETOB O JTAOOPATOPHBIX pabOTaXx.
Brinonnenue KOHTPOJIBLHON PabOTHI.

— N A AA

Konrtpoas (3x3amen, ap)
NuaauBuayaabHbIA NPOEKT
Bcero 234




3. 3. YCJIOBMSA PEAJIM3AIIMN JUCIIAITJIMHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTePUAJIbHO-TEXHUYECKOMY 00ecneYeHn 0

Peanuzamus yueOHOM TUCIUIUIMHBI TpeOyeT HATNYWs KaOWMHETa (PU3HUKU:

- Yuebnas ayauropust Ne 75 nist mpoBeieHUs] Y4eOHBIX 3aHSATHH, BBHITIOJIHEHUSI KYPCOBOTO
npoekTa (paboThl), B TOM 4YHCIE TPYIIMOBBIX M HHIMBUIYaJbHBIX KOHCYJNbTALUN, TEKYILIETO
KOHTPOJISI W TPOMEXKYTOYHOH aTTecTallud, OCHAIIEHHAs CIHEIUATU3UPOBAHHON MeOembio
(pabouee MecTO TIperoIaBaTeis, CTOJbI, CTYIbs, ayIMTOPHAS T0CKA, MOWKA).

Texnuueckue cpenctBa o0OydeHus: HaOOp JIEMOHCTPALMOHHOTO O0OpyIOBaHUSA -
(TemeBU30p, MEPCOHATBHBIN KOMIBIOTEP(2)); CHENUATU3UPOBAHHOE yueOHOE O00OpYIOBaHHE -
JICK | TPY3, MIJUTUMETPOBAsi TWHEHKA, CEKYHIOMEPHI, YCTAHOBKA MAaTEMaTHUYECKOTO MasSTHUKA,
BBIIPSAMUTENb, MAarasuH CONPOTHUBIICEHUWH, HEU3BECTHOE COMPOTHUBIECHHE  (IIPOBOIHUK
HUXPOMOBBIN),  peoXopl,  MHUKpOaMIepMeTp, BUPTyalbHas  JabopaTopusi  (PU3UKH,
MITAaHTCHIIUPKYIb;,  y4eOHO-HArISAHBIE  TOCOOUS 00€eCIIeUNBAIOIINE  TEMATHYECKUE
WJLTIOCTPAIINH, COOTBETCTBYIOIINE PA00YNM yUeOHBIM MTPOTPAMMAM.

VYuebnas aygutopus Ne 74 nns mpoBeneHHs] yUeOHBIX 3aHSTHM, BBIIIOJHEHHUS] KYPCOBOTO
npoekTa (paboThl), B TOM YHCIE TPYIIOBBIX M HHIWBUIYaJbHBIX KOHCYJIBTALUN, TEKYIIETO
KOHTPOJISI ¥ MPOMEXYTOUYHOH aTTecTalld, OCHAIlEHHAas CHeNUaIU3UPOBAHHON MeOembio
(pabodee MecTO MpenoiaBaTesi, CTOJbI, CTYIbs, ayJUTOPHAS TIOCKA, MOUKA).

Texauveckue cpeacTtBa oOydeHHs: HAOOp JAEMOHCTPAIIMOHHOTO OOOpYAOBaHUS (ayaHo
CUCTEMa, TPOCKIMOHHBIA 3KpaH, MPOECKTOP, MEPCOHATBHBIA KOMITBIOTEP), YU4eOHO-HATIISIHBIC
nocoOus 00ECTeUNBAIONINE TEMATHYECKUE WJUTIOCTPAIlMU, COOTBETCTBYIOIIHE pabouuM
y4eOHBIM TMporpamMmaM - rajuepes MOpTPeToB (U3UKOB, My3el (U3NYECKUX NpHOOPOB,
BUPTYyaJIbHAsI TabopaTopust HU3HUKH.

3.2. UnopmannonHoe obecneyenne 00y4eHus

KonuuectBo Vcrionb3yerc
No 9K3EMIUISAPOB B s TIpH
m\n Ocnosupie neTounMKH OnbMMoTeKe / CChUTKA | M3yYEHHUH
Ha OBC pa3zenoB
1 |Poraues, H. M. ®u3uka. YueOHbiii kypc st | https://e.lanbook.co 1-7
cpeaHero npodecCuoHaIbHOTO 00pa30BaHUS : m/book/403874
yuebHoe nocoobue s cro / H. M. Poraues, O.
A. JleBueHnko. — 3-e uzj., crep. — CaHKT-
[TerepOypr : Jlanb, 2024. — 312 ¢. — ISBN
078-5-507-49831-4. — TekcT : 27IeKTPOHHBIH //
JIaHb : AIeKTPOHHO-OMOIMOTEUHASI CUCTEMA. —
URL: https://e.lanbook.com/book/403874 —
Pexxum TocTyna: JJisi aBTOPHU3. TIOJIB30BaTENICH.
2 |KacebsiHOB, B. A. ®usuka: 10-i kimacc: https://e.lanbook.co 1-7
yrIyONEHHBIN ypoBeHb : yueOHuk / B. A. m/book/334853
KacpsanoB. — 11-e u3n., crep. — Mockaa :
[Tpoceemenue, 2023. — 480 c. — ISBN 978-5-
09-103621-3. — Texkcr : anexTpoHHbIH // JIaHb
: QIIEKTPOHHO-OMOINOTEYHASI CUCTEMA. —
URL: https://e.lanbook.com/book/334853
— PexxuM poctyma: 11 aBTopus.
[1OJIb30BATEIIECH.
3 | Akcenona, E. H. O6mas ¢usuka. Mexanuka | https://e.lanbook.c | 2,3,4,5




(rnmaBeI Kypca) : yaeOHOe mocodue s crio /
E. H. AkceHoBa. — 2-e u3n., crep. — CaHKT-
[letepOypr : Jlans, 2024. — 128 c. — ISBN
978-5-507-50307-0. — TekcCT : 37€KTPOHHBII
// JlaHb : 2eKTPOHHO-OMOIMOTEUHAS
cucrema. — URL:
https://e.lanbook.com/book/417869 —
Pexxum noctyna: asis aBTopus.
IT0JIb30BATENIEN.

om/book/417869

AxkcenoBa, E. H. O6mras ¢pusuka.
TepmoauHaMuka v MOJIEKYISIpHAST (PU3HKA
(rmaBswI Kypca) : yuebHoe nocodue i cro /
E. H. AkcenoBa. — Cankr-IlerepOypr :
Jlans, 2020. — 72 c. — ISBN 978-5-8114-
6537-8. — Tekcr : anekTpoHHbIH // JIaHb :
AIIEKTPOHHO-OUOIMOTEYHAS CUCTEMA. —

URL: https://e.lanbook.com/book/148482
— Pexxnm octyna: 1uist aBTopus.

MOJIL30BaTEJIEH.

https://e.lanbook.c
om/book/148482

12,3,4,5

m\o

ﬂ;Ol’[OJ’IHHTCJ’lBHbIe HCTOYHUKH

KonngecTBo
IK3EMILISPOB B
OuOIMoTEKE / CChIKA
Ha ObC

Hcnonb3yer
s IIpU
U3Yy4YEHUHU
pa3zesoB

[IpakTUKyM IO pelIeHuIo 3a1a4 00IIero
Kypca ¢pu3uku. Mexanuka : yueOHoe 1mocooue
s cno / H. I1. Kanamuukos, T. B.
Koteipio, C. JI. Kycros, I'. I'. Cniupun. — 2-
e u3a., crep. — Cankr-IletepOypr : Jlanb,
2024. — 292 ¢. — ISBN 978-5-507-50313-1.
— Texkcr : anektponHslii // Jlans :
AJIEKTPOHHO-OMOIMOTEUHAs CUCTEMA. —
URL: https://e.lanbook.com/book/417887—
Pexxum noctyna: st aBTOpU3.
I10JIb30BATEIICH.

https://e.lanbook.co
m/book/417887

12,3,4,5

[IpakTHKyM 1O peueHuo 3a1a4 mo oomemMy
Kypcy ¢usuku. Konebanus u Bosnnbl. OnTuka
: yaeObHoe nmocodue mis cro / H. T1.
Kanammuwnkos, H. M. KoxxeBuukos, T. B.

Koteipino, I'. I'. Criupun. — CaHKT-
[TerepOypr : Jlanb, 2021. — 208 ¢. — ISBN

https://e.lanbook.co

m/book/153653

12,3,4,5,7




978-5-8114-6885-0. — Tekcr :
AIEKTPOHHBIN // JIaHb : 3JIEKTPOHHO-
oubanoreunas cucrema. — URL:
https://e.lanbook.com/book/153653
— Pexxnm noctyna: 1uist aBTOpu3.

MOJIL30BaTEJIEH.

3 | Tpynos, I'. M. Obmast pusmka.
JloTIOJTHUTEThHBIE MAaTePUATBI IS
CaMOCTOSITeNIbHOM paboThI : yueOHOE
nocobue s cro / I'. M. TpyHoB. — CaHkT-
[letepOypr : Jlans, 2020. — 72 c. — ISBN
978-5-8114-5797-7. — Texkcr :
ANIEKTPOHHBIH // JIaHb : 3IEKTPOHHO-
oubnuoreunas cucrema. — URL:
https://e.lanbook.com/book/146680

— Pexxum poctyma: s aBTopus.

MOJIL30BaTEJIEH.

https://e.lanbook.c

om/book/146680

4 | Akcenosa, E. H. O6miast pusuka.
DNEeKTpUYECTBO U MarHeTusM (riaaBbl Kypca) :
yaebHoe nmocooue st cro / E. H. AkceHosa.
— Canxrt-IlerepOypr : Jlans, 2020. — 112 c.
— ISBN 978-5-8114-6536-1. — TekcT :
ANIEKTPOHHBIH // JIaHb : 3IEKTPOHHO-
6ubnnoreynas cucrema. — URL:

https://e.lanbook.com/book/1
— Pexxnm noctyna: 1uist aBTOpu3.

MOJIL30BATEIIEN.

https://e.lanbook.c

om/book/148481

2,3,4

Ilepeyenb HH(pOPMALMOHHBIX CIPABOYHBIX CHCTEM

HaumeHoBaHue pecypca

| Pe:xum mocryna

Hayunas snekTponHas 6ubnmoreka

http://ebs.regazu.ru

DOIIepoccuiickas ceTb pacpocTpaHeHus IPaBOBOW HH(OpMAIU
«KoHncynpranT [Lmrocy

://'www.consultant.ru

HarmonansHOE akKpeIMTaIllMOHHOE areHTCTBO B chepe 00pazoBaHms

www.fepo.ru

OdunmanbHbiii calT MUHHCTEPCTBA CEITBCKOTO X035HCTBA U

MIPOIOBOJILCTBHS PocTOBCKOI 00nacTu

http://www.don-agro.ru




HaumeHoBaHue pecypca

| Pexunm nocryna

OdunmansHbINA MOpTaJT MPaBUTENHLCTBAa POCTOBCKOM 00IacTH

http://www.donland.ru

Caiit m3narenbctBa «lIpocsemenue» (pyopuka «Duszmka)

http://www.prosv.ru

Caiit m3narenbcTBa Jpoda (pydpuka «Duszmka)

http: //www.drofa.ru

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS
YYEBHOU JUCTIUITJIMHBbI

KoHTporlb UM  oueHka pe3ynbTaToB
OCYyLLIeCTBNSIETCA npenogaBaTeneM B npouecce

OCBOEHUsi  y4ebHOM  OUCUMMMMUHBI
NpoBeAeHNsI MPaKTUYECKNX 3aHATUN, a

TakXXe BbINOJIHEHUA O6y'-IaI-OLIJ,VIMI/ICFI nHamemayarnbHbIX NPOEKTOB.

Pe3yabTaTnl 00yuenust
(ocBOeHHBIE YMeHMsI, yCBOCHHbIE 3HAHUS)

@®opMbl U METOAbI KOHTPOJIS H
OLIEHKH
pe3yabTaTOB 00y4YeHHUs

B pesynbpTaTe o0ydeHus: 00yqaroniuics JOJKEH:

3HATb:

c(OpPMHPOBAHHOCTD MPEACTABICHUN O POJIU U
MecTe (U3UKU B COBPEMEHHOW HAyYHOU KapTHHE
MHpa, 0 cucTeMooOpasyroiei poym Gu3nuku B
Pa3BUTHUU €CTECTBEHHBIX HAyK, TEXHUKU U
COBPEMEHHBIX TEXHOJIOTHH, O BKJIaJIE POCCUMCKUX U
3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH;
($U3nUECKyI0 CYIHOCTh HAOII01aeMBbIX SIBICHHH
MUKPOMHPA, MAKPOMUPA U METAMUPA; POJIU
¢u3uKu B OpMHUPOBAHUH KPYro3opa u
(GYHKIMOHATIBLHON TPAMOTHOCTH YEJIOBEKA ISt
pelIeHUs MPaKTUYEeCKUX 3a/1a4;

YerHbil onpoc. Pemenne 3aaau.
Brimonnenue pacueTHoit paboThl,
nabopartopHas pabora. [Togroroska u
3amuta pedepara. OU3NYECKUil TUKTAHT.
TectupoBanue

YMETh:

pacrio3HaBaTth (pU3WUYECKHUE SBICHHUS (MPOIECCH) U
OOBSACHSTH UX HA OCHOBE U3yUYCHHBIX 3aKOHOB;

YerHbil onpoc. Pemenue 3aaau.
Brimonnenue pacueTHoit paboThl,
nabopartopHas pabora. [Togroroska u
3amuTa pedepara. OU3NIECKUil TUKTAHT.
TectupoBanue

BIIQJICTh OCHOBOTIOJIATaO MU (huzmuecKkuMu
MOHATUSAMHU W BEIUYMHAMHU, XapaKTECPHU3YIOUTUMH
(hu3HueCcKue MPOIECCHI;

VYcrabliii onpoc. Pemienue 3amay.
Brimonnenue pacueTHoit paboThl,
nabopartopHas pabora. [Togroroska u
3amuTa pedepara. DU3UIECKUN TUKTAHT.
TectupoBanue

BIIAZICTh 3aKOHOMEPHOCTSMH, 3aKOHAMH W TEOPHIMH
(3akon BcemupHoro Ttsarorenus, I, II m III 3akoHBI
HproToHa, 3aK0H COXpaHEHUsI MEXaHWYECKOW IHEPTUH,
3aKOH COXPaHCHUS WUMITYJIbCA, TPUHITUAI CYIIEPIIO3UITIH
CHWJI, TIPUHIIATI PAaBHOIIPABHOCTH WHEPITUATHHBIX CHCTEM
OTCUeTa; MOJICKYJISIPHO-KHHE THIECKYTO TEOPHIO
CTPOCHHUS BEIIECTBA, TA30BLIC 3aKOHBI, MEPBBIA 3aKOH
TEPMOJIMHAMUKH; 3aKOH COXPAHEHUS DIEKTPUUYECKOTO
3apsinaa, 3akoH Kynona, 3akoH OMa anid ydacTka LEMu,
3akoH OMa JUisi TOJHOM 3JCKTPUYECKOM IenH, 3aKOH
Hxoyns - Jlenia, 3aK0H 3IEKTPOMArHUTHON WUHAYKIIUU,
3aKOH COXpaHEHWs JHEPruH, 3aKOH MPSIMOJIUHEHHOTO
pacrpoCcTpaHEHUs CBETA, 3aKOH OTPAXKCHHUsSI CBETA, 3aKOH

VYerablii onpoc. Pemenue 3amay.
Brimonnaenue pacuetHoit paboThl,
naboparopnas padota. [TogroroBka u
3amuTa pedepara. DU3UIECKUN TUKTAHT.
TectupoBanue




NPETOMIICHHS CBETA; 3aKOH COXPAaHEHHsI SHEPTHH, 3aKOH
COXpaHEHUs UMITYJIbCa, 3aKOH COXpaHeHUs
ANEKTPUYECKOTO 3apsiia, 3aKOH COXPaHEHHUs] MacCOBOTO
yHucna, TOCTynaTsl bopa, 3akoH paanoakTUBHOTO
pacmaza);

YBEPCHHO HUCHOJb30BATh 3aKOHbBI W 3aKOHOMCPHOCTHU
IIpU aHAJIN3C (bHBI/I‘lCCKI/IX SIBJICHUI U mpoHuecCoB;

VYcerubliii onpoc. Pemienue 3amay.
Brimonnenue pacueTHoit paboThl,
nabopartopHas pabora. [Toaroroska u
3amuTa pedepara. DU3HIECKUN TUKTAHT.
TectupoBanue

YUUTBIBATH I'paHHUIBI IIPUMCHCHUSA HU3YUYCHHBIX Y cTHEBII orpoc. Penienne 3aaa4.

(usnueckux Moxenei; Brimonnaenue pacuetHoit paboThl,
naboparopnas padota. [TogroroBka u
3amuTa pedepara. U3HIECKUN TUKTAHT.
TectupoBanue

IIPOBOJUTH IIPAMBIC n KOCBCHHBIC U3MCPCHUA Y cTHEBII orpoc. Penienne 3aaa4.

(u3MUecKuX BENWYHH, BBHIOWpPAs ONTHUMAJBHBIA CHOCOO
U3MEpPEHNS M HCHOJIb3ys W3BECTHBIE METOABI OIIEHKH
MOTPELIHOCTEN U3MEPEHUH, UCCIeA0BaTh 3aBUCUMOCTEHN
(u3NUecKUX BEIMYMH C HCIHOJIB30BAHHUEM MPSMBIX
WU3MEpEHNH;

Brimonnenue pacueTHoit paboThl,
nabopaTtopHas pabota. [Togroroska u
3amuTa pedepara. Ou3ndeckuii TUKTAHT.
TectupoBanue

OOBSICHATH IMOJIYUYCHHBIC PE3yIbTAaThI, HCIIOJIB3YA
(bPIBI/IHCCKI/IC TCOpHHU, 3aKOHBI W TIOHATHA, W [CJIaTh
BBIBOJBI;

VYcerabliii onpoc. Pemienue 3amay.
Brimonnenue pacueTHoit paboThl,
nabopartopHas pabora. [Togroroska u
3amuTa pedepara. DU3HIECKUN TUKTAHT.
TectupoBanue

peliath  pacueTHbie 3aJadyd € SABHO  3aJIaHHOM
(hU3MYECKON MOEIBIO, UCTIONB3Ys (PU3NUECCKHE 3aKOHBI
Y TIPUHIIUTIBI,

YerHbil onpoc. Pemenne 3aaau.
Brimonnaenue pacueTHoit paboThl,
nabopatopnas padora. [Tonroroska u
3amuTa pedepara. DU3HIECKUN TUKTAHT.
TectupoBanue

NPUMEHSTh TOJyYeHHbIE 3HAHUS ISl OOBSCHEHUS
YCIIOBUH TpOTeKaHWs (U3MYECKUX SBICHUU B
OpUPOJE U JUIsl TPUHATHUS MPAKTHUECKUX PELIeHUN
B TIOBCEAHEBHOM KM3HU Ui  OOecreueHHs
0€30MacCHOCTH TpH  OOpalleHuH ¢ OBITOBBIMH
npudbopamMu U YCTPONCTBAMH,
COXpaHEHMsI 370pOBbsl U  COOJIOACHHS HOPM

9KOJIOTHYECKOTO TIOBEJICHHUS B OKPY)KAOIIIEH cpelie;

TEXHUYCCKUMHU

YerHbil onpoc. Pemenue 3aaau.
Brimonnenue pacueTHoit paboThl,
nabopartopHas pabota. [Togroroska u
3amuTa pedepara. Ou3Mdeckuii TUKTAHT.
TectupoBanue

Hmozoewlii Konmpoinw:

IK3amen, Op
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