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1. MACHOOPT PABOYEM MPOTI'PAMMBI JUCIUILINHBI

C0O0.02.01 «DPuzuka»

1.1. O6saacTh NpUMEHEHUsI MPOTrPaAMMBbI

PabGouass mporpaMma MEXIUCUMIUIMHAPHOTO Kypca SIBIASETCS YacTbIO IPOrpaMMBbI
MOJTOTOBKH CIEIHAIMCTOB CPEIHEr0 3BEHA B COOTBETCTBUH C (eJepalbHBIM TOCYIap-
CTBEHHBIM 00pa30BaTENbHBIM CTaHJIAPTOM CPEIHEro MpoQecCHOHaILHOr0 00pa3oBaHUs 1O
crenanbHocT 36.02.03 300TeXHMS, YTBEPKIACHHBIM MpPUKa3oM MMHUCTEPCTBA MPOCBE-
menust Poccuiickoit @enepaunu ot 19.07. 2023 r. N 546.

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

1.3. e 1 3aga4n y4eOHOM AMCHHUILVIMHBI — TPeOOBAHMSA K pe3yJbTaTaM OCBOCHHS y4eOHOI
AUCUMILIUHBI:

B pe3ynbpTare 0CBOCHUS AUCIUIUTHHBI 00YJaIONMTUNACS TOJDKEH 3HATh:

-c(hopMUPOBAHHOCTH MPEACTABICHUN O PO U MecTe (U3UKU B COBPEMEHHOW HAayyHOW KapTHHE
MHpa, O CUCTEMOOOpa3ymolel posin (U3NKU B Pa3BUTHUU €CTECTBEHHBIX HAayK, TEXHUKH U COBpE-
MEHHBIX TE€XHOJIOTHH, O BKJIaJ€ POCCUHCKUX M 3apYOEKHBIX YUCHBIX-(U3UKOB B pa3BUTHE HAYKH;
(DUBUYECKYIO CYITHOCTh HAOJIIOaeMbIX SBJICHHH MUKPOMHpa, MaKpOMHUpa U Meramupa; poiu Qu-
3UKH B ()OPMHUPOBAHUH KPYyro3opa U GyHKIHOHATIHLHON I'PAaMOTHOCTH YE€JIOBEKa JJISl PELICHHUs MpaK-
TUYECKUX 3a/1a4;

B pesynpTare ocBOCHHS AUCIUIUITMHBI 00 YJIArOITUICS JOJIKEH YMETh:
- pacmio3HaBaTh (pr3UUYECKUE ABICHUS (TIPOIECCHI) U OOBSICHATH X HA OCHOBE M3yUEHHBIX 3aKOHOB;

- BJIaaCTh OCHOBOIIOJIArarommuMu (1)I/I3I/I‘-ICCI(I/IMI/I IMOHATUAMU WU BCIIMUMHAMHU, XaPaKTCPUIYIOIITUMHU (bmnqe-
CKHE IIPOLECCHI;

- BIAJICTh 3aKOHOMEPHOCTSMH, 3aKOHAMU U TeOpusMHU (3akoH BcemupHoro TsroteHus, I, Il u III 3axonbI
HrroToHa, 3aKOH COXpaHCHHS MEXaHWICCKON dHEPTHH, 3aKOH COXPAHCHHS UMITYJIbCa, TPUHITUI CYIEPIIO3H-
AW CHJI, IPUHIIAIT PAaBHOIIPABHOCTH HHEPITUATHHBIX CUCTEM OTCUETa; MOJICKYIISIPHO-KHHETHUECKYIO TEOPHIO
CTPOCHUS BEIIECTBA, TA30BBIC 3aKOHBI, IIEPBEII 3aKOH TEPMOINHAMUKH; 3aKOH COXPAaHEHUS dJIEKTPUICCKOTO
3apsna, 3akoH Kymona, 3akoH Oma s y9acTka Iernu, 3aKkoH OMa I TIOJTHOW DIICKTPUUYECKOH e , 3aKOH
Hxoynd - JleHna, 3aK0H 3J€KTPOMAarHUTHOW MHAYKIIMH, 3aKOH COXPAHEHUS SHEPTUH, 3aKOH MPSIMOJIUHENHO-
T0 pacrpoCTpaHEHHUS CBETa, 3aKOH OTPAKEHUS CBETA, 3aKOH IMPEIIOMJICHHS CBETA; 3aKOH COXpPAHCHUS dHEP-
THH, 3aKOH COXpaHEHHUS UMITYJIbCa, 3aKOH COXPAHCHHSI SJICKTPHUICCKOTO 3apsiaa, 3aKOH COXpPaHEHHUS MacCOBO-
T'0 YHCIIa, MOCTyIaTel bopa, 3aK0H pagInoakTHBHOTO pacrana);

- YBEPEHHO HUCIOJIB30BATh 3aKOHBI M 3aKOHOMEPHOCTH TIPY aHaju3e GU3NICCKUX SBICHUH U MPOIIECCOB;
- YYUTHIBAThH TPAHUIIBI MPUMEHEHHS N3YYCHHBIX (PU3NICCKUX MOJICIICH;

- IPOBOAUTH MPAMBIC U KOCBCHHBIC U3MCPCHUA (bHBI/I‘{eCKI/IX BCJINYHH, BBI6I/Ipa$I ONTUMAJIBHBIA CIOCO0 U3-
MCPCHUA U HUCIIOJIB3Ys U3BCCTHBIC MCTOJbI OLICHKH HOFpCHIHOCTeﬁ I/I3M€p€HI/If/’I, HUCCICOa0BaTh 3aBUCHMOCTEH
(1)I/I3I/I‘-ICCKI/IX BCJIMYMH C UCITIOJB30BAHUCM IIPAMBIX I/I3Mep€HI/If/’I;

- 06’LHCH}ITB IMMOJTYUYCHHBIC PE3YJIbTAThl, UCIIOJIb3YA (1)I/IBI/I‘l€CKI/I€ TCOPHHU, 3aKOHLI U IMMOHATHUA, U 1CJIaTh BBIBO-
TIBL;



-co0roaTh mpasuiia 0€30MacHOro TpyJa MpH MPOBEAESHUH UCCIIEIOBAHNN B paMKaxX yu4eOHOTO SKCIIEpUMEH-
Ta 1 y4eOHO-HCCIIeJ0BATENLCKON AEATENFHOCTH C UCTIOJIb30BaHUEM HU(POBBIX U3MEPUTEIBHBIX YCTPOUCTB
1 1a00paTOPHOTO 00OPYIOBAHHUS;

- pemaTth pacdeTHbBIC 3a/1a4d C SBHO 3aJJaHHOW (PU3MUYECKON MOJEIBbIO, MCIOb3ysl (hU3NUECKHEe 3aKOHBI U
MIPUHIINTIBL,

- IPUMEHSATH TOJyYeHHbIE 3HAHUA U1 OOBSICHEHUS YCIOBHM MPOTEKaHUs (PU3NYECKUX SBIICHUN B
MPUPOJIC U JUISI IPUHSTUS TPAKTHYECKUX PEIICHUN B MMOBCEIHEBHOMN JKU3HH I oOecrieueHus 0e3-
OIIACHOCTH NP 0OpAILEHUH ¢ OBITOBBIMU MPUOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMU, COXPaHEHUS
3JI0POBbSI U COOJIIOJICHUSI HOPM SKOJIOTMYECKOT 0 TIOBEACHHUS B OKpYXKAroIlei cpejie;

[To yue6HOMY mipenmety "dusuka" (yriayOJeHHBIH YPOBEHb) TPEOOBaHUS K IPEAMETHBIM pe3yiIbTa-
TaM OCBOCHHUS YIIIyOJIEHHOTO Kypca (PM3MKHU JODKHBI BKIIIOYATh TPeOOBAHUS K pe3yabTaTaM 0CBOE-
HUs1 0230BOTO Kypca U JOMOTHUTEIHHO OTPaXKaTh:

1)chopMHPOBAaHHOCTh MOHUMAHUS POJIU (PU3MKH B SKOHOMHUYECKOM, TEXHOJIOIMUYECKON, COLMANb-
HOMW 1 3THUYECKON chepax AesTeNIbHOCTH YeJI0BEKa; POJIH U MecTa (PM3UKU B COBPEMEHHOM Hay4yHOU
KAPTUHE MHPA; POJIM ACTPOHOMHH B IIPAKTHUYECKON ACATEILHOCTH YEJIOBEKA M JaJlbHEHUIIEM Hayd-
HO-TEXHUYECKOM pPa3BUTHUU;

2)cOopMHUPOBAHHOCTh CUCTEMBI 3HAHUHN O (PU3UIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHUSX, JIeH-
CTBYIOIIMX HA YPOBHSIX MUKPOMHpPA, MAKPOMHUPA M METaMHpa, IPEACTAaBICHUN O BCEOOIIEM Xapak-
Tepe (U3MYECKHX 3aKOHOB; MPEICTABICHHNA O CTPYKTYpE TMOCTPOCHHUS (PU3NYECKOH TEOpUH, UTO
MO3BOJIUT OCO3HATh POJIb (PyHIaMEHTAJIbHBIX 3aKOHOB U MPUHIMIIOB B COBPEMEHHBIX MPEICTaBIIC-
HUSIX O MPHUPOJE, TOHATh TPAHUIBI MPUMEHUMOCTH TEOPHH, BO3MOKHOCTH MX TPUMEHCHUS IS
OIMMUCAHUSA CCTCCTBCHHOHAYYHBIX SIBJICHUH U MMpOoLCCCOB;

3)chopMUPOBAHHOCTh YMEHHSI Pa3inyaTh yCIOBHS MPUMEHUMOCTH MoOJENeld (U3NYECKUuX Tel U
MPOIIECCOB (SBJICHWI): MHEPIHATbHAS CHCTEMa OTCYETa, MaTepHaibHAas TOYKA, PaBHOYCKOPEHHOE
JIBUKEHHE, CBOOOHOE TaeHne, abCOMIOTHO ympyras aedopmaius, abCoTOTHO ynpyroe u abdco-
JIOTHO HEYIIPYroe CTOJIKHOBEHUS, MOJIEJICH ra3a, >KUJIKOCTH M TBEPAOTO (KPUCTAIUTMYECKOT0) Tea,
UJICaTbHOTO Ta3a, TOYEUHBIA 3apsijl, OAHOPOJHOE 3IEKTPUUYECKOE I0JIe, OJHOPOJHOE MarHUTHOE
1oJjie, TApMOHUYECKHE KOJIEOaHUsI, MAaTEMAaTHICCKU MasSTHUK, UACATbHBIA MPYKUHHBI MasTHHK,
TapMOHHWYECKHE BOIIHBI, UACANBHBIA KOJIEOATENbHBIN KOHTYp, TOHKas JIMH3a, MOJEJNeH aroma,
ATOMHOTO SIIpa U KBAHTOBOW MOJENH CBETA;

4)copMUPOBAHHOCTH YMEHHUSI OOBSICHATH OCOOEHHOCTH MPOTEKaHUS QU3MUECKUX SIBJICHUI: MeXa-
HUYECKOE JBIDKEHHE, TEIUIOBOE JBM)KECHHE YaCTHIl BEIIECTBA, TEIJIOBOE PaBHOBECHE, OPOYHOBCKOE
nBukeHue, Auddys3us, HcmapeHue, KUIMeHHEe W KOHACHCAllWs, IUIaBJIIEHWE M KpHUCTaIM3alus,
HAIpPaBJICHHOCTh TEIJIONEpeaayy, MEKTPU3ANU Tell, SKBUIIOTCHIIUAILHOCTH TOBEPXHOCTH 3apsi-
KEHHOT'O MPOBOJHMKA, MEKTPOMArHUTHON MHIYKIIMH, CAMOUHIYKIIMH, 3aBUCUMOCTH COIPOTHUBJIE-
HUS TIOJIYTIPOBOJHUKOB "p-" U "n-TUMOB" OT TemIieparypsl, pe30HaHca, HHTEPPEPEHIINH BOJH, JH-
(dbpakuuu, TUCTIEPCUH, TTOJHOTO BHYTPEHHETO OoTpaxkeHus, GoTodddekT, pusnueckue MPUHITUIIBI
CIIEKTPAIILHOTO aHaju3a U paboThl Jazepa, "anbda-" u "Gera-" pacmansl siiep, raMMma-u3aydeHue

AACP;



5)chopMUPOBAaHHOCTH YMEHUM TMPUMEHSATH 3aKOHBI KJIACCHYECKOW MEXaHWKH, MOJICKYJISIpHON (u-
3UKH M TEPMOJMHAMUKH, JIEKTPOAMHAMUKHU, KBAHTOBON (DM3MKHU JUIs aHaIM3a U OOBSICHEHUS sIBJIe-
HUN MUKpOMHpA, MaKpOMUpa U MEramupa, pa3indarh YCIOBUs (FPaHHULbI, 00JIaCTH) MPUMEHUMO-
CTH (PU3NYECKUX 3aKOHOB, TOHUMATh BCEOOIIMN XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB (3aKOH CO-
XPAaHEHUs] MEXAHMYECKOW HHEPTUH, 3aKOH COXPAHEHHUs MMITYJIbCA, 3aKOH BCEMUPHOIO TATOTEHUS,
NIEPBBIA 3aKOH TEPMOJMHAMMKHU, 3aKOH COXPAHEHHUS 3JIEKTPUUYECKOTO 3apsiia, 3aKOH COXPaHEHUs
SHEPTUM) U OTPAHUYEHHOCTh MCIOJIb30BAaHUS YaCTHBIX 3aKOHOB; aHAJIU3UPOBATh GU3UYECKUE MPO-
LIECCBI, HCIIOJIb3Ys] OCHOBHBIE TIOJIOKEHUS, 3aKOHBI M 3aKOHOMEPHOCTU: OTHOCUTEIIBHOCTh MEXaHU-
YeCKOT0 JIBMKEHHUS, (POpMYyIIbl KHHEMATUKH PaBHOYCKOPEHHOTO JBHMKEHUS, Tpeodpa3oBanus [ anu-
Jest 11 CKOPOCTH M IepeMelleHus, Tpy 3akoHa HploToHa, npuHOun otHocutenbHOCTH ["anmies,
3aKOH BCEMUPHOTO TATOTEHHUS, 3aKOHBI COXPAHEHUS MMITYJbCAa M MEXAHWYECKOW SHEPruu, CBS3b
paboThl CHIIBI C U3MEHEHHEM MEXaHMYECKOW HHEprHH, YCIOBUS PAaBHOBECHS TBEPHOTO Tela; CBA3b
JIABJICHUSI UJCAJbHOIO ra3a co CpEeIHEN KMHETUYECKOW SHEPTrUel TEIUIOBOrO JABUKEHHUS M KOHILICH-
TpalMen ero MOJIEKYJ, CBSA3b TEMIIEPATypPhl BELIECTBA CO CPEIHEN KUHETHUYECKON dHEPrueu ero ya-
CTHII, CBS3b JABJIECHMS UCATBHOTO ra3a ¢ KOHLEHTpAalMEeW MOJIEKYNI U €r0 TEMIEPATypoil, ypaBHE-
Hue MeHnneneeBa-Kianeitpona, nepBbli 3aKOH TEPMOJAMHAMHUKHU, 3aKOH COXPAHEHUS SHEPTUH B TEI-
JIOBBIX IIPOLIECCAX; 3aKOH COXPAaHEHUs AIEKTPUUYECKOro 3apsiia, 3akoH KyinoHa, MOTEHIMATbHOCTb
3JEKTPOCTATHYECKOTO MOJIsA, MPUHLHKII CYNIEPHIO3ULIUN JIEKTPUUYECKHX Ioyel, 3akoHa KyioHa; 3a-
KoHbl OMa JuIsl y4acTKa LEeTH U [yl 3aMKHYTOM 3JIEeKTpUYECKOl 1ienu, 3akoH Jxoyns-Jlenna, 3akoH
3JEKTPOMArHUTHOM MHIYKUMH, ITPaBUiIo JIeHa, mocTynaTel CenuaibHOM TEOPUU OTHOCHTEIBHO-
ctu DiiHIITelHa, ypaBHeHHE DiHIITeHHa U1 GoTorddexTa, nepBblii 1 BTOpoil moctynatsl bopa,
MIPUHIIMIT HEONpeeNeHHOCTH | eiizenbepra, 3aK0OH COXpaHEeHMsI 3apsijia, MaCCOBOIO YHUCIIa U dHEp-
TUU B SJICPHBIX PEAKIHUAX, 3aKOH PAAMOAKTUBHOIO paclaia;

6)cOopMHPOBAHHOCTh YMEHHI MPUMEHSTHh OCHOBOIOJAraloIie aCTPOHOMHUYECKUE MOHSTHUS, TEO-
pUU Y 3aKOHBI JIJIs aHAJIU3a U O0BSCHEHUS (PU3MUECKHUX MPOIECCOB MPOUCXOMSIINX Ha 3BE3/IaX, B
3BC3HBIX CHUCTCMAxX, B MEKTaJIaKTU4ECKON cpeac; ABUKCHHUA H€6GCHBIX TCJ, 5BOJIIOIIMK 3BC34 U
Bcenennoi;

7)chopMUPOBAaHHOCTh YMEHUN HCCIEIOBATh U aHAIM3UPOBATH Pa3HOOOpa3Hble (HU3NUYECKUE SIBIIC-
HUS U CBOMCTBA OGBGKTOB, MMPOBOAUTH CaMOCTOATCIIbHBIC UCCIICAOBAHUSA B PCAJIbHBIX U JIa60paT0p-
HBIX YCIIOBHSIX, YHTAaTh M aHAJIU3UPOBATH XAPAKTEPUCTHKH MPHUOOPOB U YCTPOUCTB, OOBSICHSTH
MPUHIUIIBI UX PaOOTHI;

8)chopMUPOBAHHOCTH MPECTABICHUN O METO/IaX IMOJIYUYCHUsI HAYYHBIX aCTPOHOMUYECKUX 3HAHUI;
BJIa/ICHHE YMEHHUSAMHU CaMOCTOSITENIbHO (POPMYIHPOBATh LIeIb UCCIeI0BaHUS (IIPOEKTA), BHIBUTATD
TUIOTE3bl HA OCHOBE 3HAHUS OCHOBOTOJAralonuX (GU3NYECKUX 3aKOHOMEPHOCTEH U 3aKOHOB, MPO-
BEPATh UX IKCIEPUMEHTAIbHBIMU CPEICTBAMU; IJIAHUPOBATH U MPOBOJIUTH (hHU3HUECKUE DKCIIEPH-
MEHTBI, OTIMCHIBATh U aHATM3UPOBATH MOJTYYCHHYIO IIPHU BBIMOJTHEHUH YKCIIEPUMEHTa HH(OPMAIIHIO,
ONpPEIENATh JOCTOBEPHOCTh MOJYYEHHOIO PE3yibTaTa;

9)chopMupoBaHHOCTH YMEHHsI pelIaTh PACUETHBIC 33/aud C SIBHO 3aJaHHON M HESIBHO 3aJaHHOU
¢u3nvecKkoil MOJeNbI0: HA OCHOBAaHMM aHAJIM3a YCJIOBHS BHIOMpATh (PU3MUECKUE MOJENH, OTBEYa-
folue TpeOOBaHUAM 33/1a4U, MPUMEHSTh (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYNAThl (HU3H-
YeCKUX TEOPHUH MPHU UCIIOJIB30BAHUH MATEMaTUYECKMX METOAOB pPELICHUs 3a1a4, IPOBOAUTH pacye-
Thl Ha OCHOBaHMM MMEIOLIUXCS JaHHBIX, aHAJIM3UPOBATh PE3yJbTaThl U KOPPEKTHUPOBATH METOIbI



pEILICHUs C YYETOM IMOJYYEHHBIX Pe3yNbTaToB; PellaTh KaueCTBEHHbIE 3aauu, TpeOyromue npume-
HEHMsI 3HAHWHM M3 Pa3HBIX Pa3/esioB MIKOJIBHOTO Kypca (DM3MKH, a TaKKe WHTErpalluy 3HAHUHN U3
IpYTUX MPEAMETOB €CTECTBEHHOHAYYHOTO LIMKJIA: BHICTPAUBATH JIOTMUYECKYIO LEMOUYKY paccyxie-
HUM ¢ ONOpPOi HAa U3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SBICHUS;

10)chopMupoBaHHOCTH YMEHUN aHATU3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BO-
CTBCHHOMW JICATCILHOCTH YCIIOBEKA, CBA3AHHON C (PM3NYCCKUMU MPOICCCAMH, C IMO3HMIIMHA IKOIOTH-
4ecKoil 0e30MacHOCTH; MPEACTABICHUI O PAIMOHATHFHOM MPHPOAONOIL30BAHUH, & TAKXKE Pa3yM-
HOM HCIOJIb30BaHUU JOCTHKCHUH HAYKH M TEXHOJOTHH IS TATbHEHIIEro Pa3BUTHS YEIIOBEYECKO-
ro OOIIECTBA;

11)oBnanenue pa3IMIHBIMU crioco0aMu paboThl ¢ wHboOpMaIel GU3NIECKOro COEPIKaHMs C HC-
MOJIb30BaHUEM COBPEMEHHBIX WH(pOPMALMOHHBIX TEXHOJOTWH, Pa3BUTHE YMEHUIH KPUTHUECKOTO
aHaJM3a M OIICHKH JOCTOBEPHOCTH MOJTYy4aeMOi WH(POPMAIIHH;

12)oBnazenrie OpraHU3allMOHHBIMHE U MMO3HABATEIbHBIMU YMEHHUSIMH CaMOCTOSITEIBHOIO Mpuolpe-
TEHUS HOBBIX 3HAHHI B MPOIECCE BBIMOIHEHHS MPOEKTHBIX U Y4eOHO-HUCCIEeIOBATENIbCKUX padoT,
YMEHHUSIMH paboTaTh B TPYIIE C BHIMOJHEHHUEM Pa3IUYHbIX COIMAbHBIX POJeH, MIIaHUpOBaTh pa-
00Ty TPYIIBI, PAITMOHATEHO PACIPEEISITh ACITeILHOCTh B HECTAHIAPTHBIX CUTYAIUAX, aJI€KBATHO
OLICHMBATh BKJIAJ] KQX/I0TO U3 YYACTHUKOB IPYIIIbI B pEIICHUE PacCMaTPUBAEMON MTPOOIIEMBI;

13)chopmMupoBaHHOCTH MOTHBALIMKM K Oyaymieil mpodecCuOHaIbHON NeATeIbHOCTH MO0 CIeIralb-
HOCTSIM (PH3UKO-TEXHUYECKOTO MPODUIISL.

2. CTPYKTYPA U COAEPKAHUE JUCIUITJIMHDbI

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

Buj yueOHoi1 padoThl O0bem
4acoB

MaxkcumainbHast yueOHas Harpyska (BCero) 164
O6s13aTenbHas ayIuTopHas yueOHasi Harpyska (BCero) 156
B TOM YHCIIE!
JIEKIIUHI 58
nabopaTopHbBIC PAOOTHI 49
IIPAKTUYECKUE 3aHATUS 49
KonTposb
ITpomesxyTouHas arrecranus B GopMe K3ameHd, Op 8




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

Haenonante |l Simakrims oo pABors 53 oL o P PAGOS pves) (et | O acom | JRORSHE
npeoycmMompeHbl
| 2
Pa3pnen 1 MexaHHUKa
Coneprkanne ydeOHOro (JIEKIIMOHHOT0) MaTepraia
K Tema 1.1 1 | Mexanuueckoe naBuxenue. [lepemenenune. [1yts. Ckopoctsh. PaBHOMEpHOE NPSIMOTMHEN- 2
HHeMaTHia HOE JBIDKEHHE. Y ckopeHue. PaBHonepeMeHHOe psiMosinHeiiHOoe iBrxkeHne. CBoOoHOe
nazenue [IBuxeHue tena, OpoIIeHHOTO MO/ YIJIOM K TOpU30HTY. PaBHOMEpHOE ABM>KEHNE
110 OKpYXHOCTH. PaBHOMEpHOE JBUKEHUE 110 OKPYKHOCTH.
IIpakTuyeckoe 3ansaTue Nel Pemenue 3agau no reme «KnuHemaTtnka U TUHAMUKA» 2
JlabopaTopHas padora Nel VccrnenoBanus IBUKEHUS Tella O JEHCTBUEM IMOCTOSHHOMN 2
CHUIBI.
JlabopaTopHas padora Ne2 «VccnegoBaHue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBXKEHHUSI OT 2
Beca Tena»
Tema 1.2 Copepxanue yaeOHOro (JICKIIMOHHOT0) MaTepHralia
3akoHbI Mexa- = > = o)
ankn Herorona | 2 | Ilepsbiii 3akon Herotona. Cuna. Macca. Umnynsc. Bropoit 3akon Herotona. OcHOBHOI
3aKOH Kiaccuueckoi ¢u3uku. Tpernit 3akoH HbproToHa. 3aKOH BCEMHUPHOTO TATOTEHHSL.
Bec. HeBecomocts. I'paButanimonnoe mosie. Bec. CiocoOsr uamepenust Macchbl Tea. Cuitbl
B MexaHMKe. CWIIbI B IPUPOJE: YIPYTOCTh, TPEHUE, CHUJIA TSKECTH.
3 | 3akoH coxpaHeHus umnyibca PeaktuBHoe aBmxkenue. Pabora. MomHocTs. DHeprus. 3a- 2
KOH COXpaHEHMsI MeXaHnueckou sHeprun. [IpruMeHenne 3aKkOHOB COXpaHEHUs
IpakTuyeckoe 3ansaTue Ne2 Pemenue 3agau no reme «/3yueHrne 3aKOHOB COXPAHEHU D) 2
Pajnen 2 OcHOBBI MOJIEKYJIAPHOI (PU3NKH M TEPMOIMHAMHKH
Tema 2.1 Copepxanue yaeOHOro (JICKIIMOHHOT0) MaTepHralia
OcHonbt moute- 4 | OcuHosuble nonoxxenuss MKT. OnbiTHOE 000CHOBaHKHE OCHOBHOTO MnojoxeHuss MKT 2
KYJISIPHO — K- - .
HETHYECKOMH Teo- Me:xmonekyinspHoe B3aumozeiicTsue VaeanbHblii ras. JlaBnenue raza. OCHOBHOE ypaB-
111)111111/154 gé'.e‘ﬁg’)’_ nerne MKT juist nueansHoro rasa. YpasHenue Menneneesa-Knaneitpona. Mzonporneccs
npouecchl 1 uX rpaduku.
JlaboparopHasi padora Ne3 n3ydeHne U30TEPMUYECKOT0 M30XOPUYECKOr0 Mpoliecca. 2
Jlaboparopnas padora Ned. Onpenenenne OTHOCUTEIBHOM BIQXKHOCTH BO3/1yXa 2
JlabopaTopHas padora NeS Onpenencnue kodhPuimenTa BI3KOCTH KUIKOCTH 3

IIpakTnueckoe 3ansaTue Ne 3 Pemenue 3a1au no reme «/3ydeHne n30nporeccoBy»




Tema 2.3
OcHOBBI TEPMO-
AUHAMHUKHU

Con

eprkaHue y4eOHOro (JIEKIIMOHHOT0) MaTepraia

5

V3MeHeHre BHYTPEHHEH SHEpruM ra3a mpu TermIooOMeHe U coBepieHuH padoTsl. Komm-
4yecTBO TenaoTel. [lepBoe Havano TepmoanHamuku. PaboTa ra3a npu n3006apHOM U3MEHe-
HUM 00bEéMa. DU3MUECKUI CMBICI YHMBEpPCAJTbHOW ra3oBOM MOCTOSIHHOM. [IpuMeneHue
IIEPBOr0 Ha4yajla TCPMOJAMHAMHUKH K U30IPOLIECCAM.

IIpakTuyeckoe 3ansaTne Ned Pemenue 3a1a4 no teMe «OCHOBBI TEPMOAMHAMUKI

Tema 2.4.
CaoiicTBa mapos

Con

eprkaHue y4eOHOro (JIEKIIMOHHOT0) MaTepHraia

[Tonstue ¢aspl BemecTBa. HacwimeHHsli map u ero cBoiictBa. BiaaxkHocts Boznyxa. [Ipu-
O0pbI Ul onpeeNeHus BIaKHOCTH Bo3ayxa. Kunenue. OTuero 3aBHCHUT TemIeparypa
kunenns. Kputuueckoe cocrosinue BemiectBa. [loBepxHocTHOE HaTskeHHe. CMaynBaHUe.

Kanumnspraocts. Kanuuisipaele sBieHMs B IPUPOJE, OBITY, TEXHHKE.

Tema 2.6
CgoiicTBa TBep-
AbIX TeJ

Con

epkaHue y4eOHOTo (JIEKIIMOHHOT0) MaTepuaia

7

Kpucranmmaeckoe cocrosiuue BemectBa. [edopmarus. Tumbl cBszeil B kpucramiax. Bu-
IIbl KPUCTAJUIMYECKHUX CTPYKTYp. [edopmanns u e€ Buapl. MexaHu4eckoe HanpspKEHUE.
3akon ['yka. lnarpamma pactsokenus. TertoBoe pacmupenue TBEpAbIX Tei. dedhopmarius
u e€ BuAbl. Mexannueckoe HanpspkeHue. 3akoH ['yka. Jlnarpamma pactspkenusd. TerioBoe
pacmpeHue TBEPABIX TeN.

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

Pa3znen 3

DJIEKTPOANHAMHUKA

Tema 3.1
DIIeKTpHYecKoe
noJsie

Con

eprkaHue y4eOHOro (JIEKIIMOHHOT0) MaTepraia

SIBnenue anekTpuU3alMM TeNl. DIEKTPUUECKUN 3apsi. 3aKOH COXpaHEHMS 3apsia. 3aKOH
Kynona. Dnektpudeckas nocrosHHas. [[uamekTpuyeckas MPOHUILIAEMOCTh cpenabl. Jlu-
ANEKTPUKH. DIEKTPUUECKOE TI0JIE U €ro HaPsHKEHHOCTD. [IpuHIun cynepno3uuuy mnosien.
I'paduaeckoe mzobpakenue moneit. Pabora, coBepmaemasi cuiamu IoJjsl MO TEpeMeIne-
HuUo 3apsana. Ilorennuman u pa3HOCTh NOTEHIUAIOB. DKBUIIOTEHIIMAIBHBIE TTOBEPXHOCTH.
CBsi3p MeX1y HANpPsSKEHHOCTHIO U Pa3HOCTHIO MOTEHIMANOB. [IpOBOJHUKY B AyeKTpuye-
CKOM 1oJ1e. JIU3JIEeKTPUKH B 3JIEKTPUUECKOM TIOJIE.

OnekTpoémkocTh. Konaencarop. CoeMHEHUS] KOHAEHCATOPOB. DHEPIHsl JIEKTPUUECKOTO
TIOJISI 3aPsKEHHOT0 KOHAEH caTopa




IIpakTuyeckoe 3ansaTne Ne6 Pemenue 3agau no reme «JEKTPUIECKUN TOK U TTPOBOJI-
HUKID)

JlabGoparopuas padora Ne6 «ccrnenoBanue 3JI€KTPOCTATUYECKOTO MO

Tema 3.2
3aK0HBI IOCTO-
SAHHOI'0 TOKA

Con

eprkaHue y4eOHOro (JIEKIIMOHHOT0) MaTepraia

10

®u3nYECKUEe OCHOBBI TPOBOAMMOCTH METAIIOB. [10CTOAHHBIN 51ekTpruyeckuii Tok. Cuna
Y TJIOTHOCTD TOKA. Y CJIIOBHSI BOZHUKHOBEHUS AnnekTpuueckoro Toka. IJC. 3akonsl Oma.
ConpoTHBiIEHHE — KaK AJIEKTpUYECKasi XapaKTEpPUCTUKA TPOBOJHHUKA. 3aBUCUMOCTD CO-
MIPOTHUBJICHUS] IPOBOJHUKA OT Temneparypsl. [IoHsATHE 0 CBEPXIIPOBOANMOCTH

11

[TocnenoBarensHOE, MapaIeIbHOE U CMEIIIAHHOE COeIMHEHUE oTpedurteneii. Pabora u
MOIIHOCTb ITOCTOSIHHOTO TOKa. 3akoH /xoyinsa-Jlenna. TemnoBsle AeicTBUs TOKa

JlaGoparopuas padora Ne7 Onpenenenne J./[.C. 1 BHyTpEeHHETO COMPOTUBIIEHUS HC-
TOYHUKA HAITPSIPKCHU A

JlabopaTopHas padora Ne8 «COopKa IEKTPUIECKOH e, H3MEPEHUE CHUITBI TOKA U
HaIPsDKEHUS Ha €€ PA3JIMYHbIX yYaCTKaX).

IpakTuyeckoe 3ansaTue Ne 7 Pemenue 3agau no teme «3aKOHbI IOCTOSTHHOT'O TOKa»

Tema 3.3.
DJIeKTPpUYeCKH i

TOK B
PA3IHYHBIX
cpenax.

Con

eprkaHue y4eOHOro (JIEKIIMOHHOT0) MaTepraia

12

DJNEeKTpUYECKUi TOK B MeTajulaX. OJEKTPOHHBIM ra3. Pabora BeIxoma. DnexTpuue-
CKMH TOK B BJIEKTpOJUTax. OJjekTposin3. 3akoHbl Dapanes. [IpuMeHeHue snekTposiausa
B TEXHUKE.

13

DJIEKTpUYECKMH TOK B razax M Bakyyme. MoHm3zaums raza. Buubl ra3oBbIX pa3psiaoB.
ITonstue o mnazme. CBOWCTBa M MPUMEHEHHUE 3JIEKTPOHHBIX ITYYKOB.

14

DNeKTpUYecKuid TOK B MOIXynpoBoaHHKaX. COOCTBEeHHAs] MPOBOJUMOCTD MOJTYIPOBO/-
HUKOB. [107TyITpOBOTHUKOBBIE TPUOOPEI.

IIpakTuyeckoe 3ansaTue Ne§ Pemienue 3amad nmo teme «NEKTPUUECKUNA TOK B Pa3yiMy-
HBIX cpefax»

Tema 3.4
MarnuTHoe no-
Je.

Con

eprkaHue y4eOHOro (JIEKIIMOHHOT0) MaTepraia

15

OTtkpbiTHE MarHUTHOrO 1oJs. [IoCTOSAHHBIE MarHUTHl U MarHUTHOE moje 3emin. Buxpe-
BOM XapaKTep MarHUTHOrO moJjisi. MarHuTHas nocrosiHHas. MarHuTHas NpOHUIIAEMOCTh
cpensl. ['paduueckoe n300pakeHre MarHUTHBIX MOJeH. MarHUTHBIE TIOJST MPSIMOJTUHEH-
HOT'O MPOBOJHHMKA C TOKOM, KPyTOBOI'O TOKa M CoJieHomJa. MaruuTtHas mHaykuus B3au-
MOJIeliCTBHE TOKOB. JleiicTBIE MarHUTHOTO I0JI Ha IIPOBOJHUK C TOKOM. 3aKOH Amriepa.
MarHuTHbII NOTOK.

16

Pabora o mepemenieHno MpoBOJHUKA C TOKOM B MAarHUTHOM TioJie. JlelicTBre MarHUTHO-




ro moss Ha ABwxkyuuics 3apsa. Cuna Jlopenna. J[BuskeHue 3apsyKEHHOM 4acTUIBI B Mar-
HHUTHBIX U BHGKTpI/I‘-IeCKI/IX I10JIAX

17

HanpspkeHHOCTh MarHuTHOTO 1O CBSI3b MHAYKIIMU U HAPSHKCHHOCTH MarHUTHOTO T10-
JI1. MarauTtHble CBOMCTBA BCIIECTBA. KpI/IBaH HaMarHn4uBaHus. MaruuTHas 3aluch WH-
dhopmarumu.

IIpakTnyeckoe 3ansaTne Ne9 Penenue 3anaq no reme «MarHuTHoOe 10JIe»

Pa3nen 4

Koge0anus v BOJIHBI.

Tema 4.1
MexaHn4ecku
KOJIe0aHus

Con

epxaHue y4eOHOro MaTepuana

1

KonebarenpHoe nBmkenue. ['apMoHMYecKkrne KOJIEOAHUS M MX XapaKTEPUCTHKHU. JIMHEH-
HbIE MEXaHWYeCKHue KosebarenabHble cucTeMbl. [IpeBpalienre 3Hepruu npu Konedareb-
HOM JBWXEHUU. PactipocTpaneHnue kojieOaHuM B yIpyrou cpeje.

JlabopaTopHnasi padora Nel «l3ydeHue 3aBUCHMOCTH TiepuoAa KojeOaHUN HHUTSIHOTO
MasiTHUKA OT JIMHBI HUTH»

IIpakTuuyeckoe 3ansatue Nel Pemenue 3amau Ha Temy «MexaHW4yeckue KojieOaHHs W
BOJIHBD)

Tema 4.2
Yupyrue BoJIHBI

Con

epxaHue y4eOHOro MaTepuana

2 | [lomepeunsle W TPOJOJIbHBIC BOJIHBI. XapaKTEPUCTHUKUA BOJHBL. MHTEpdepeHIus BOJIH.
[Tonsatue o nudpaxiyy BoJgH. 3ByKOBBIE BOJHBL. YJIBTPa3BYK U €r0 NIPUMEHEHHE
Tema 4.3 Copepxanue yueOHOro Matepuala
dmekTpoMar- | 3 | JyekTpOMarHHTHOE IOJE H €ro PACHPOCTPAHEHHE B IPOCTPAHCTBE B BUJE IEKTPOMAT-
HHUTHBIC BOTHBI HUTHBIX BOJH. OTKPBITHIA KOJEOATENbHBIA KOHTYp KaK HCTOYHHMK JJIEKTPOMArHUTHBIX
BOJIH. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH. DHEPrUs 3JEKTPOMAarHUTHOroO nojst. dusnyve-
CKHE OCHOBBI PaJInOCBSI3H.
IIpakTnyeckoe 3ansiTne Ne2 PemieHue 3anau Ha TeMy «YIPyrue U 3J1€KTPOMarHUTHBIE
BOJIHBD»
Pasjien 5 OnTuka
n Tema 5.1 Conepxanue yueOHOTO MaTepraia
PHpOAa cBetd. 7y DneKTpOMarHuTHas IPUPO/a CBETA. 3aBUCUMOCTh MEXAY AJIMHON CBETOBOI BOJIHBI U Ya-

CTOTOM AJIEKTPOMArHUTHBIX KosieOannii CkopocTh cBeTta. CBeTOBOM MOTOK. OCBEIEH-
HOCTb. 3aKOHbI ocBelEHHOCTU. [IpuHiun I'toiireHca. 3akoHbI OTpa)KEHUS CBETA. 3aKOHBI
npenomiieHus. [lonHoe oTpakeHue cBera.

JlabopaTopHas padora Ne2 «OrnpeneneHue nokazaress NpeJoMIICHUs CTEKIIay

JlaGopatopHas padora Ne3 «3yuenue nuntepdhepeHunu cBeTa




JlabopaTopHas padora Ned «/3yuenue nudpakiyy CBETa C MOMOIIBIO Jla3epay

JlabopaTopnasi pabora NeS OnpeneneHue mokasaress NpeIoMIIEHHs CTEKIIa 4
IIpakTuyeckoe 3ansatue Ne3 Pemenue 3amau Ha Temy «Dotomerpus. ['eomerpuueckas 4
ONTHKA»
B Tema 3.2 | Copepsxanne yueGHOro Matepuana
Oi];l,;);; ‘c’:fei‘;f’“' 5 | KorepeHTHOCTH 1 MOHOXPOMATUYHOCTh. IHTepdepeHIus cBera, ee NposBICHHS B IIPUPO- 2
1e W npuMeHeHue B TexHuke. Judpaxuus cera. {udpakius csera Ha mienu B napai-
nenbHbIX Tydax. Jlucnepcus ceeta. Pasnoxenue 6enoro cBera mpu3moii Lpera ten. Bumbt
crieKTpoB. CEKTPAJIbHBINA AaHAJIU3.
JlaGopaTopHas pa6ora Ne6 «3MepeHue IIMHBI CBETOBOM BOJIHBI C TOMOIIBIO Audpak- 4
IMOHHOM PEIIETKU»
JlabopaTopHas padora Ne7 «HaGmro1eHre CIJIONIHOTO U JIMHEHYATOrO CIIEKTPOBY 4
IIpakTnueckoe 3anaTne Ne4 Penenue 3anad Ha TeMy «BOJIHOBBIE CBOMICTBA CBETA 4
Pa3nen 6 OCHOBBI CHIENMATbHOI TEOPUH OTHOCUTEJIBLHOCTH
Tema 6.1 CopeprxaHue yaeOHOro MaTepralia
OcHoBBI CrIenH- - - >
aJLHOM Teopuu NuBapuaHTHOCTL MOAYJIS CKOPOCTH cBeTa B Bakyyme. [loctymarsl OuHimurteiHa. IIpo-
OTHOCHTEIBHO- CTPAaHCTBO M BPEMsI CHELMAIBHOM TEOPUHM OTHOCHUTENBHOCTU. CBsI3b Macchl U dHEPruu
cru 6 CBOOOTHOM YaCTUIIBI. DHEPTHS TTOKOSI.
IIpakTuyeckoe 3ansitue NeS Pemenue 3a1a4 Ha TeMy «OCHOBBI TEOPUU OTHOCUTEIBHO- 4
CTU»
Pazpen 7 DJIeMEeHThI KBAHTOBOI PU3HKH
Tema7.1 CopepxaHue yaeOHOTO MaTepHrala
KeautoBas on- 7 [ Tennopoe usimyuenne. PacrpeieleHne SHEPIMH B CIEKTPE aOCOMIOTHO UEPHOrO Tea. 2
THKA KBanToBas rtumoresa Ilmanka. ®otoHbel. Bremmuit  dorosnekrpudeckuii  >(pdexr.
Buytpennuii gortospdexr
IIpakTuyeckoe 3ansaTue Ne6 Pemenue 3agau Ha Temy «KBaHTOBas ONTHKA 4
Tema7.2 Copepxanrie yaeOHOro (JIeKIIMOHHOT0) MaTepHraa
®u3uka aroma | 8§ | PazBurre B3MIS0B Ha CTPOSHHE BEIIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BO- 2
nopoxa. SnepHast mozens aroma. OnbiTel D. Pesepdopna.
9 | Mogens aroma Boaopoma mno H.bopy. I'mmore3a ne bpoitns. CooTHomeHue Heomnpe- 2
nenéunocreit I'eiizen6epra. KBantoBble reHepaTOpHI.
IIpakTuyeckoe 3ansaTue Ne7 Pemenue 3agau Ha temy «Dusnka aroma 4




Tema7.3
Pdusuka aTom-
HOT'0 siApa

Coneprkanne yd4eOHOTro (JIEKIIMOHHOT0) MaTepraia

10

3KCHepI/IMeHTaJIBHBI€ METOAbI peFI/ICTpaI_II/II/I BapH)KCHHBIX qacTum. ECTCCTBeHHaSI pa;u/lo-
AKTUBHOCTbh W €€ BHUJbL. 3aKOH paJMOAKTUBHOrO pacnaaa. buomornyeckoe AeicTBHE pa-
JMOAKTUBHBIX U3i1ydeHui. CocTaBa TOMHBIX siiep. OTKpBITHE TO3UTPOHA U HEUTPOHA.

11

Anepubie cunbl. JlepexkT maccel. DHEprus CBS3M aTOMHBIX sjep. BBl KOCMHUYECKOTO
n3yudenus. [lornomenne KOCMHYECKOTo W3ITyYeHHs B 3eMHOU aTMocdepe. AHTHYACTHIIBIL.

12

B3aumnble mpeBpameHus BeniecTsa U nojs. JleneHue TshKenblX aTOMHBIX siaep. Llennas
peakuus JeneHus. YIpasiseMas LenHas peakuus. SnepHbeie peakropsl. [lomydenue pa-
JUOAKTUBHBIX M30TONOB M HMX NPHUMEHEHUE B MEIHIHHE, IPOMBIIUIEHHOCTH, CEIbCKOM
xo3siicTBe. buosornyeckue AEMCTBUS paJuOAKTUBHBIX W3Iy4eHUI. DJIeMEHTapHbIEC Ya-
CTHLIBIL.

IIpakTnueckoe 3ansaTne Ne8 Penenne 3anaq Ha Temy «®u3MKa aTOMHOTO siApay

JlabopaTopHas padora Ne8 «3yuenue 3akoHa ¢poTodrdpdexrar

Kountpoas (3x3amen, ap)

Bcero

- AEIE

164




3. 3. YCJIOBUA PEAVIM3AIIUU JUCIUITJIMHDBI

3.1. TpeGoBaHusA K MUHMMAJIBHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecneYeHH 0

Peanuzarus yueOHOM UCIMIUIMHBI TPeOyeT HATMUKS KaOrHEeTa (PU3HKH:

- Yuebnas ayauropus Ne 75 mis npoBeeHUs] YUeOHBIX 3aHSATHH, BBIITOJHEHHUS KypCOBOTO MPO-
exTa (paboTbl), B TOM YHUCIJIE€ TPYNIOBBIX U MHAUBUAYAIbHBIX KOHCYJIbTALUNA, TEKYIIEr0 KOHTPOJS U
MIPOMEKYTOUHOM aTTECTalllu, OCHAIICHHAS CIEIHATU3UPOBAaHHON Mebenbio (pabodyee MecTo Iperno-
naBaTelis, CTOJIbl, CTY/bs, AyAUTOPHAS JOCKa, MOMKa).

Texnuueckue cpencrtsa oOyueHUs: HAOOp JEMOHCTPAIMOHHOTO O0OpYyIOBaHHS - (TEIEBHU30D,
MIePCOHAIBHBIA KOMIIBIOTEP(2)); CIeHAIU3UPOBAHHOE y4eOHOE 000PYI0BAHUE - TUCK U TPY3, MUJUIH-
METpOBas JIMHEHKa, CEKYHJIOMEphl, YCTAHOBKAa MAaTEeMAaTHYECKOTO MasTHHUKA, BBHIIPSIMUTENb, Mara3uH
COINPOTUBIICHUH, HEU3BECTHOE COMPOTHBIICHUE (IIPOBOJHUK HUXPOMOBBIN), PEOXOpA, MHUKpOaMIIEp-
METp, BUPTYyaibHas JabopaTopust PU3MKH, IITAHTCHIUPKYIb;, Y4eOHO-HArIAHbIE TOcOOusT o0ecredn-
BaloIllMe TEMATUYECKUE WILTIOCTPALIMH, COOTBETCTBYIONINE pabouyuM yuyeOHBIM IIporpaMmam.

VYuebnasa ayauropust Ne 74 i npoBefieHUs Y4eOHBIX 3aHSATHI, BHIIOJIHEHUS KYPCOBOTO MPOEK-
Ta (paboThl), B TOM YHUCJI€ TPYNIOBBIX M WHAMBHAYAIbHBIX KOHCYIbTAllUH, TEKYIIEro KOHTPOJIS U
MIPOMEKYTOUHOM aTTECTalllu, OCHAIICHHAS CIEIHATU3UPOBAaHHON Mebenbio (pabodyee MecTo Iperno-
naBaTelis, CTOJbI, CTY/bs, AyAUTOPHAs JOCKa, MOMKa).

TexHuueckue cpeacTBa 00ydeHus: HabOp JEeMOHCTPALIMOHHOTO 000pyI0BaHuUs (ay U0 CUCTEMA,
MIPOCKIIMOHHBIN SKpaH, MPOCKTOP, MEPCOHATLHBIN KOMIBIOTEP), YIeOHO-HATIIAIHbIE TTOCOOMsT obecrie-
YHUBAIOLIUE TEMATUYECKUE UIUTIOCTPALIMU, COOTBETCTBYIOLINE pab0YnM Y4eOHBIM IpOrpaMMaM - rajie-
pest mopTpeToB (HU3UKOB, My3el (pU3NUECKUX MPUOOPOB, BUPTYyanbHas JabopaTopus GpU3NKH.

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuer Ne 1834 ot 16.03.2010
000 «tOxnas Codreepnas komnanus»; Office Standard 2013 JIumensus Ne 64009631 ot 28.08.2014
OPEN 94014224Z7E1608 ot Microsoft Volume Licensing Service Center; Adobe acrobat reader
CBoOoaHO pacmpocTpaHsieMoe porpuerapHoe mporpammuoe obecrieuenne; Google Chrome CBo6o1-
HO pacmpoctpansemoe 110, muuensus freeware; Unreal Commander CBoboaHO pacmpocTpaHsemMoe
1O, mmnensus freeware, Zoom Tapud bazoBeiii CBobGomaHo pacnpoctpansemoe I10,
ZoomVideoCommunications, Inc; Skype CBoboaHO pacmpocTpaHsieMoe MpONpHETaApHOE MPOrpamMM-
Hoe obecrnieuenue; Dr.Web [orosop Ne PT'A 12130035 ot 13.12.2022 1. mexay ®I'bOY BO «/loH-
ckoit TAY» u 000 «KOMITAHUS I'OHJJAJIb®»; 7-zip CBobogHOo pacmpoctpansemoe 110, GNU
Lesser General Public License; Yandex Browser CBo6oHO pacnpocTpansiemoe [10

3.2. UndopmanmonHoe obecriedyeHue 00yuYeHust

K Hcnonws3yer-
OJIMYECTBO IK3EM-
No Cs IIpU U3y-
OcCHOBHbBIE HCTOYHUKH IUSIPOB B OMOITMOTEKE
m\in YEHUU pas-
/ cepuika Ha DBC
JIeTIOB
1 |Poraues, H. M. ®u3uka. YueOnbiii kypce i | https://e.lanbook.co 1-7
cpeaHero npodecCuoHAIbHOTO 00pa30BaHuUs : m/book/403874

yaebHoe nocobue mis cro / H. M. Poraues, O.
A. JleBuenko. — 3-e u3f., crep. — CaHKT-
[TerepOypr : Jlanb, 2024. — 312 ¢. — ISBN
078-5-507-49831-4. — TekcT : 27IeKTPOHHBIN //
UlaHb : 3eKTPOHHO-OMOIMOTEUHAS CUCTEMA. —

URL.: https://e.lanbook.com/book/403874—
PexxuM f0CTyma: 71l aBTOPHU3. TIOJIb30BATEIICH.

2 |KacesaHoB, B. A. ®usuka: 11-i knacc: yriny0- | https://e.lanbook.co 1-7
MEHHBIN ypoBeHb : yueOHuK / B. A. KacbsiHOB. m/book/334877
— 11-e u3n., crep. — Mockaa : [Ipocsenienue,




2023. — 493 ¢. — ISBN 978-5-09-103622-
0. — TekcT : anexkTpoHHbI // JIaHb : mek-

TpOHHO-OMOMMoTeyHas cucrema. — URL:
https://e.Janbook.com/book/334877

— Pexxum mocTyma: 11 aBTOpU3. MOJIB30BaTe-
ITEN.

KacwsHoB, B. A. ®usuka: 10-if kmacc: yrinyo-
MEHHBIN ypoBeHb : yueOHuK / B. A. KacbsHOB.
— 11-e u3n., crep. — Mockaa : IIpocsenienue,
2023. — 480 c. — ISBN 978-5-09-103621-

3. — Texkcr : anmekTpoHHbIl // JIaHb : 2J1eK-

TpoHHO-OnOIMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/334853

— PexxuM nocTtyna: Ajisi aBTOpU3. MOJIb30BaTe-
meu.

https://e.lanbook.co
m/book/334853

AxcenoBa, E. H. O6mas pusuka. MexaHnuka
(rmaBsblI Kypea) : yuebHoe nocodue i cro /
E. H. AkcenoBa. — 2-e usn., crep. — CaHKT-
[TerepOypr : Jlanb, 2024. — 128 ¢. — ISBN
978-5-507-50307-0. — TekcT : 3IEKTPOH-
HbIi // JIaHb : 37eKTPOHHO-OMOIMOTEYHAS CU-
crema. — URL:
https://e.lanbook.com/book/417869— Pexum
JIOCTyMa: JIJIsl aBTOPH3. MOJIH30BATEINICH.

https://e.lanbook.c
om/book/417869

2,3,4,5

Axcenosa, E. H. O0mas ¢usuka. Tepmoau-
HaMHUKa U MOJIEKyJIsipHasi pu3uKa (TJIaBbl
Kypca) : yaeObnoe nocodue ans cno / E. H.
AxkcenoBa. — Cankt-IlerepOypr : Jlausb,
2020. — 72 ¢. — ISBN 978-5-8114-6537-
8. — Texcr : anexkTpoHHbIH // JIaHb : 31ek-
TpoHHO-OnbOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/148482 .

— Pexxum mocTyma: i aBTopu3. MOJIb30Ba-
TeJIEH.

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

12,3,4,5

ﬂOl’lOJ’lHI/ITeJ'IbeIe HCTOYHUKH

KommuecTBo dKx3eM-
IUIIPOB B OMOIMOTEKE
/ ccpuika Ha DBC

Hcnonw3y-
eTCsl IIpU
W3y4YECHUU
paszenoB

[TpakTHKyM 1O pelIeHunto 3a1a4 00IIero Kyp-
ca ¢pusuku. Mexanuka : yuedHOe mocodue
ns cno / H. I1. Kanamaukos, T. B. KoTsip-
1o, C. JI. Kycros, I'. I'. Cniupun. — 2-e u3sn.,
crep. — Cankr-IlerepOypr : Jlans, 2024, —
292 ¢c. — ISBN 978-5-507-50313-1. —
TexcT : anexTpoHHbli // JIaHb : 371eKTPOHHO-

https://e.lanbook.co
m/book/417887
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onbmmoreunasa cucrema. — URL:
https://e.lanbook.com/book/417887— Pexum
JOCTYyTIA: JUISl aBTOPHU3. MOJIh30BaTEIICH.

[TpakTHKyM IO pelIeHH o 3a1a4 o 001eMy
Kypey ¢usukn. Konebanus u BomHbl. OnTHKA
: yaebnoe nocodue mis cro / H. T1. Kanami-
HukoB, H. M. KoxeBuukos, T. B. Kotsipio,
I'. I'. Cnupun. — Cankr-IlerepOypr : Jlans,
2 12021.—208 c. — ISBN 978-5-8114-6885-
0. — TexkcT : anextpoHHsIii // Jlaub : dmek-
TpOHHO-OMOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/153653— Pexum
JOCTyTA: JIJIsl aBTOPH3. TMOJIH30BATEIICH.
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m/book/153653

3 | Tpynos, I'. M. O6mas ¢usuka. JfononHu-
TEJIbHBIC MATEPUATIBI JJISI CAMOCTOSTEILHOM
paboThI : yauebHOe mocobue st cio / ['. M.
Tpynos. — Caunkr-IlerepOypr : Jlans, 2020.
— 72 c.— ISBN 978-5-8114-5797-7. —
TekcT : 251eKTpoHHBIH // JIaHb : AIEKTPOHHO-
oubnuoteunas cucrema. — URL:
https://e.lanbook.com/book/146680

— Pexxum noctyna: asst aBTOpU3. MOJIb30Ba-
TeJIEH.

https://e.lanbook.c | 1,2,3,4,
om/book/146680 6,7

4 | Akcenona, E. H. O6mas ¢uszuka. DnekTpu-
YECTBO M MarHeTu3M (TJaBbl Kypca) : yueo-
Hoe nocobue st crio / E. H. AkcenoBa. — 2-
e u3l., crep. — Cankr-IlerepOypr : Jlanp,
2024. — 112 ¢. — ISBN 978-5-507-51639-
1. — TexcT : anexTpoHHbIH // JIaHb : dnek-
TpoHHO-OnbOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/426257— Pexum
JI0CTyMa: JIJIsl aBTOPH3. MOJIH30BATEINICH.

https://e.lanbook.c 2,3,4
om/book/42625740
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IlepeyeHb HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM

HaumeHoBaHue pecypca

| Pe:kum mocryna

Hayunast snektponHas Oubimoreka

http://ebs.rgazu.ru

DOrepoccuiickast ceTb pacnpoCcTpaHeHus paBoBoi nHpopmarmu «KoH-

cyabTanT [Iimocy

://[www.consultant.ru




HaumeHoBaHue pecypca

| Pesxum goctyna

HarrionaibHOE aKKpeIMTallMOHHOE areHTCTBO B chepe 0OpazoBaHus

www.fepo.ru

crBus PocToBckoit o0mactu

OdurmanbHelii calT MUHHCTEPCTBA CEIBCKOTO X035HCTBA U TIPOIOBOITh-

http://www.don-agro.ru

OdurmanbHbIN IOpTAT MPABUTENHLCTBA POCTOBCKOM 00IacTH

http://www.donland.ru

Caiit u3narensctBa «lIpocBenienue» (pyopuka «Pu3nka)

http://www.prosv.ru

Caiit u3natensctBa [poda (pyOpuka «Dusnka)

http: //www.drofa.ru

4. KOHTPOJIb U OEHKA PE3YJIbTATOB OCBOEHMU:
YYEBHOU JUCIIUITJIMHbI

KOHTpO.HB " OLICHKA PC3YyJIbTATOB OCBOCHU y‘lG6HOI>i JAUCHUIIIMHBL OCYIICCTBIIACTCA NpCIoaa-
BaTCJIEM B IMPOLECCE MPOBCACHUSA NPAKTUICCKHUX SaHHTHﬁ, a TaKXC BBIIIOJTHCHUA 06y‘laIOH_II/IMI/IC$I HH-

ANBUAYAJIBHBIX ITPOCKTOB.

Pe3yabTaTnl 00yueHnust
(ocBOeHHBIE YMEHHS, YCBOCHHbIE 3HAHMS)

@®opMbI U METOAbI KOHTPOJISA U OllEH-
KH
pe3yJabTaTOB 00y4YeHHUs

B pesynbprare oOydeHus: 00yqaroniuiicst JOJIKeH:

3HATb:

c(pOPMHUPOBAHHOCTh IPEACTABICHUIN O POJIU U Me-
cre (M3MKHU B COBPEMEHHOM HAyYHOH KapTUHE MU-
pa, 0 cucTeMoo0Opa3yrouIe ponu GU3NKU B pa3BH-
THUU €CTECTBEHHBIX HAYK, TEXHUKH U COBPEMEHHBIX
TEXHOJIOTHH, O BKJIaJIe POCCHMCKUX U 3apyO0eKHBIX
yUeHBIX-(DU3UKOB B Pa3BUTHE HAYKHU; PUIUUECKYIO
CYIIHOCTb HaOJI0AAEMBIX SIBJIEHUI MUKPOMUDA,
MaKkpoMHUpa U Meramupa; poiu pusuku B hopMu-
pOBaHUU Kpyro3opa U QyHKIIMOHAJIBHON I'PaMOTHO-
CTH YeJIOBEKa ISl PELICHUs IPAaKTUYECKUX 3a/1a4;

VYerubliii onpoc. Pemenue 3anad. Beimosne-
HUE pacueTHOl paboThl, TabopaTopHas pa-
6ora. [loaroroBka u 3amura pedepara. Ou-
3U4ECKUU JUKTaHT. TecTupoBaHue

YMETh:

pacro3HaBath (pu3ndecKkue SBICHUS (TIPOIECCHI) U 00b-
SICHSITh UX HA OCHOBE M3YYCHHBIX 3aKOHOB;

YerHbii onpoc. Pemenne 3aaayd. Beinonne-
HUE pacyeTHOI paboThl, 1abopaTopHas pa-
6ora. [loaroroBka u 3amura pedepara. Ou-
3U4ECKUN OUKTAHT. TecTUupoBaHue

BIIAJICTh OCHOBOTIOJATAIONIMMU (PH3UUECKUMU TTOHSTHUS-
MU W BEIHYUHAMH, XapaKTePU3YIONIMMHU (U3NYecKHe
MIPOLIECCHI;

VYcerablii onpoc. Pemenue 3anayd. Beinosne-
HUE pacdyeTHON paboThI, TabopaTopHas pa-
6ota. [loaroroBka u 3ammuTta pedepara. du-
3U4ECKUU JUKTaHT. TecTupoBaHue

BIIAJIETh 3aKOHOMEPHOCTSMH, 3aKOHAMH M TCOPHUIMHU
(3akon BcemmpHoro TsroteHus, I, I1 u 11l 3akonsr Hpro-
TOHA, 3aKOH COXPAHCHHS MEXaHUIECKOW DSHEPTHH, 3aKOH
COXpaHEHUSI HUMITYJIbCa, TPHUHIINAI CYIECPIO3UITUN CHJI,
MIPUHITAI PaBHOTIPABHOCTH HWHEPITUATBHBIX CHCTEM OT-
cdeTa; MOJEKYISIPHO-KHHETHICCKYIO TEOPHUIO CTPOCHHS
BEILIECTBA, Ta30BBIC 3aKOHBI, TIEPBBIA 3aKOH TEPMOJIUHA-
MUKH; 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiaa, 3a-
koH KynoHa, 3akon OMa asis yyacTka 1emnu, 3akoH Oma
JUISL TIOMHOM dIeKTpuyecko nenu, 3akoH Jlxoyns -
JleHna, 3aKOH AIEKTPOMArHUTHOW MHAYKIIMH, 3aKOH CO-

VYeraslii onpoc. Pemenue 3anad. Beinosae-
HUE pacuyeTHON paboThI, TabopaTopHas pa-
6ota. [logroroBka u 3amuTta pedepara. du-
3U4ECKUU JUKTaHT. TecTupoBaHue




XpaHEHUs] SHEPTUH, 3aKOH MPSAMOJIUHENHOTO pacIpo-
CTpaHEHMs CBETa, 3aKOH OTPaKEHWs CBETa, 3aKOH Ipe-
JIOMJICHHUSI CBETA; 3aKOH COXPAHEHHUS SHEPruH, 3aKOH
COXPAaHEHHUS UMITYJIbCA, 3aKOH COXpPAaHEHWs 3JIEKTpHYe-
CKOTO 3apsfa, 3aKOH COXPAaHEHUs] MacCOBOT0 YUCIA, TO0-
cTynaTtsl bopa, 3aK0H paJloakTHBHOTO paclana);

YBEPCHHO HCIOJb30BaTh 3aKOHbI W 3aKOHOMCPHOCTHU
IIpU aHAJIN3C (1)I/I3I/I‘-ICCKI/IX SIBIICHUH U MMpOoLCCCOB;

VYcerubiii onpoc. Pemenue 3anayd. Beinosne-
HUE pacdyeTHON paboThI, TabopaTopHast pa-
6orta. [TogroroBka u 3amura pedepara. Ou-
3U4ECKUN OUKTaHT. TecTupoBaHUe

YYUTHIBATh TPAHUIIBI MPUMEHEHUS H3YYCHHBIX (hU3NYe-
CKHUX MOJICIICH;

VYcrabiii onpoc. Pemenue 3anayd. Beimosne-
HUE pacueTHOI paboThl, TabopaTopHas pa-
6ora. [loaroroBka u 3amura pedepara. Ou-
3UYECKUI AUKTAHT. TecTupoBaHue

MPOBOJUTH NPSMbIE U KOCBEHHbIC W3MepeHUs (huznde-
CKUX BEJIMYWH, BEIOUPAst ONTUMAIILHBINA CIIOCO0 U3Mepe-
HUS ¥ UCIIONb3YsI U3BECTHBIE METOMBI OICHKU MOTpell-
HOCTEH W3MEPEHUH, MCCIEI0BATh 3aBHCUMOCTEH (hU3M-
YECKHUX BEJIMYUH C HCIOJIb30BAaHUEM MPSMBIX U3MeEpe-
HUH;

YerHbii onpoc. Pemenne 3aaa4d. Beinonse-
HUE pacueTHOI paboThl, TabopaTopHas pa-
oora. [loaroroBka u 3amura pedepara. Ou-
3UYECKUI AUKTAHT. TecTupoBaHue

OOBSICHATH TONyYEHHBIE Pe3yJIbTaThl, UCHONB3Ys (HU3H-
YeCKUE TEOPUH, 3aKOHBI U MTOHSATHS, U I€NaTh BEIBOJBI;

Ycerubliii onpoc. Pemenue 3anad. Beinosne-
HUE pacyeTHOI paboThl, TabopaTopHas pa-
6orta. [TogroroBka u 3ammura pedepara. Ou-
3UYECKUI AUKTAHT. TecTupoBaHue

peuiaTth paCyYCTHLBIC 3aa4yu C SABHO 3aZ[aHHOﬁ (1)1/131/1‘16—
CKOH MOZACIIbIO, HCIIOJIb3Yd (bPIBI/IHCCKI/IC 3aKOHbI H
MMPUHIIAIIBI;

VYcerubiii onpoc. Pemenue 3anad. Beinosae-
HUE pacueTHOI paboThl, TabopaTopHas pa-
6ora. [loaroroBka u 3amura pedepara. Ou-
3UYECKUI AUKTAHT. TecTupoBaHue

IPUMEHATh NOJIY4YEHHBbIE 3HaHUA ISl OOBSICHEHUS
YCIIOBHM MPOTeKaHUs (PU3NYECKUX SIBICHUI B MpH-
pole W Uil NPHUHATUSA NMPAKTHUYECKUX PpEIIeHUH B
MOBCEIHEBHOM KM3HM Ul oOecrieueHust OGe3orac-
HOCTH TIpH OOpalieHnu ¢ OBITOBBIMU MPUOOpPAMU U
TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHMsI 3[10pO-
Bbs U COOJIIOJICHHsI HOPM KOJIOTHUYECKOro MOBeJie-
HUs B OKPYXKaroLIed Cpee;

Ycerablii onpoc. Pemenue 3anad. Beinosae-
HUE pacueTHOl paboThl, TabopaTopHas pa-
oora. [loaroroBka u 3amura pedepara. Ou-
3UYECKUI AUKTAHT. TecTupoBaHue

Hmozoevlii Konmpons:

IK3amen, op
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