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1. MACHOOPT PABOYEM IMPOI'PAMMBI JUCIIUILINHBI

CO0.02.01 «DPu3uKa»

1.1. ObaacTh NpUMeHeHHUs1 IPOrPaMMBbI

Pabouast mporpaMMa JUCHHIUIMHBI SBJISETCS YacThIO MPOTPAMMBI MOATOTOBKH CIICIIAAIIH-
cToB cpeaHero 3BeHa B cooTBeTcTBUM ¢ PI'OC no cnermanpHocT CITO 36.02.02 300TeXHMS.

1.2. MecTo y4eOHOH AMCUUILIMHBI B CTPYKTYpe NPOrpamMMbl MOATOTOBKH CIENMAJTHCTOB
cpeanero 3BeHa: /lucuunnuna sisisercs npoduinbHoi (MHaeke CO.02) m OTHOCUTCS K Tpymie
00111€00pa30BaTeNbHBIX YICOHBIX AUCITUIUIMH CPETHErO MPOPECCHOHATBHOTO 00pa3oBaHusl (MHIEKC
CO).

1.3. e 1 3aga4n y4eOHOM AMCUMIIMHBI — TPeOOBAHMA K pe3yJIbTaTaM OCBOCHHUS] Y4eOHOM
AUCUMILIUHBI:

B pPE3yiabTaTe OCBOCHU AUCHUIIJIMHBL O6yanOHlHﬁCH JOJKEH 3HATh.

- 0 poiu ¥ MecTe (PU3MKH B COBPEMEHHON HAy4YHOW KapTHHE MHPA, O CHCTEMOOOpa3yoLe poiIn
(Gu3MKN B pa3BUTUM €CTECTBEHHBIX HAayK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTUH, O BKJIAJE POCCHI-
CKUX U 3apyOeXHBIX y4EHBIX-(DU3UKOB B Pa3BUTHE HAYKH; (PU3NUECKYIO CYIIHOCTH HAOII0IaeMBIX
SBJICHUM MUKPOMUPA, MaKpOMHpa U MEraMupa; poiib (U3MKU B (OpMUPOBAaHUM KPYro3opa U (yHK-
III/IOHEL]IBHOI71 rpaMOTHOCTH YCJIOBCKA IJIA PCIICHUSA NPAKTHYCCKUX 3a/1a4,

B pe3ynbraTe 0cBOEHMS NUCHUIUIMHBI O0yUYaIOLIUIICS T0JKEH YMeTh:
- pacno3HaBaTh (pu3HUYecKue SBJICHUs (TIPOLECCH]) U OOBSICHSITH MX HA OCHOBE M3yYCHHBIX 3aKOHOB;

- BJIaaCTh OCHOBOIIOJAraroImuMnu (1)I/I3I/I‘I€CKI/IMI/I TMOHATHUAMHU U BECIMYUHaAMH, XapaKTEPUIYIOIUMHA (I)I/I3I/I‘I€-
CKHE IIPOLECChI;

- BIQJIETh 3aKOHOMEPHOCTSMH, 3aKOHAMU U TeOpusMHU (3akoH BceMupHoro TsroteHus, I, II u Il 3akonb
HrroToHa, 3aK0H COXpaHEHHsI MEXaHWYECKOI YHEPruH, 3aKOH COXPaHEHHs MMITYJIbCa, IPUHLUI CYNepHO3H-
UM CUJI, IPUHIMIT PABHOIIPABHOCTH MHEPLUAIBHBIX CUCTEM OTCYETA; MOJIEKYJISIPHO-KUHETUYECKYIO TEOPHUIO
CTPOEHUSI BEILIECTBA, Fa30BbIE€ 3aKOHBI, IEPBbIH 3aKOH TEPMOJUHAMUKH; 3aKOH COXPAHEHUS HJICKTPUIECKOTO
3apsana, 3akoH Kymona, 3akon Oma 1t ygacTka 1emnu, 3aKkoH OMa JIJ1s1 IOJTHOM 3JIEKTPUYIECKOM e, 3aK0H
Jxoyins - JIeHna, 3aK0H 2JIEKTPOMAarHUTHOM MHIYKIIUH, 3aKOH COXPAHEHMSI SHEPTUH, 3aKOH IPSIMOIUHENHO-
TO pacrpoCTpaHEHHUs CBETA, 3aKOH OTPAXXEHHs CBETA, 3aKOH IPEIOMJIEHHUS CBETa; 3aKOH COXpPAaHEHHS dHEp-
THH, 3aKOH COXPaHEHUS UMITYJIbCa, 3aKOH COXPAHEHUsI AIEKTPUIECKOT0 3apsiia, 3aKOH COXPAaHEHHS] MacCOBO-
ro 4ucia, moctynarsl bopa, 3akoH pagroakTHBHOTO paciaja);

- YBEpEHHO HUCIOJIb30BaTh 3aKOHBI 1 3aKOHOMEPHOCTH NIPY aHa u3e QU3NIECKUX SBICHUH U MPOIIECCOB;
- YYMTHIBATh IPAHULBI IPUMEHEHHS N3yUEHHBIX PU3MUECKUX MOJIEIEH;

- IPOBOAUTH MPAMbBIC U KOCBCHHBIC U3MCPCHUS (I)I/ISI/I‘IGCKI/IX BCJINYHH, BBIGI/IpaH OINTHUMAIIBHBIA CITIOCO0 H3-
MCPCHUA U HUCIIOJIb3Ys U3BCCTHBIC MCTOJbI OLICHKHN HOFpeIHHOCTeﬁ H3MepeHHﬁ, nccjaca0BaTb 3aBUCHUMOCTEH
(1)I/ISPI‘ICCKI/IX BCJIMYMH C UCIIOJIB30BAHUCM IIPAMBIX H3Mep6HHﬁ;

- O6TJSICH$ITI) HOHyT-IeHHBIe pe3yHBTaTBI, I/ICHO.HI)3y5[ (1)I/I3I/IT-IGCKI/IG TeOpI/H/I, 3aKOHBbI U IIOHATHA, U ACJIaTh BBIBO-
IIB;

-co0JIr01aTh MpaBwiia 0€30MaCHOTO TPY/a MPH MTPOBEICHUH UCCIIEIOBAHNH B paMKaX y4eOHOTO SKCIIEPHMEH-
Ta U y4eOHO-UCCIIE0BATEIbCKON IEITEIBHOCTH C UCIOJIb30BaHUEM H(PPOBBIX U3MEPHUTEIBHBIX YCTPOMCTB
1 1a060paTopHOTO 000PYIOBAHNS;

- pelaTh pacyETHBIC 3aJa4M C SBHO 3aJaHHON (PU3NYECKOUW MOJE/bI0, UCIONb3Ys (PU3UUECKHUE 3aKOHBI U
MIPUHIIUIIBI,



- IPUMEHSTH TOJyYCHHbIC 3HAHUS 1JI1 OOBACHEHUS YCIOBHUM MpPOTEKaHUsI PU3NYECKUX SBJICHUH B
MPUPOIC U JUIS TPUHATHS MPAKTUUECKUX PEIICHUI B TOBCETHEBHOM KU3HU 7Sl oOecrieueHus 0e3-
OTIACHOCTH NP 00pALEHUH ¢ OBITOBBIMU MPUOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMH, COXPaHEHUS
3JI0OPOBBSI U COOJIIOJICHUS HOPM KOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOIIEH cpene;

[To yue6HOMY mipenmety "dusuka" (yriayOJeHHBIH YpOBEHb) TPEOOBaHUS K IIPEIMETHBIM PE3yibTa-
TaM OCBOCHUS YTIyOJICHHOTO Kypca (PU3WKH JOJDKHBI BKIIOYATh TPEOOBAHUS K pe3ybTaTaM OCBOC-
HUs1 0230BOTO Kypca U JOMOIHUTEIBHO OTPaXkKaTh:

1)chopMHUpOBAaHHOCTH MOHUMAHUS POJIM (PU3UKHU B SKOHOMHYECKON, TEXHOJOTHYECKON, COIHAIIb-
HOM M 3TUYECKOU cepax AesITeTbHOCTH YeJIOBEKa; poJik U MecTa (PU3UKH B COBPEMEHHOM Hay4HOM
KapTUHE MHPA; POJIM aCTPOHOMHUHU B MPAKTUUECKOU JEATEIbHOCTH YEJIOBEKa U JalbHEHIIeM Hayd-
HO-TEXHHUYECKOM Pa3BUTHH;

2)chopMHpPOBAaHHOCTH CHCTEMBI 3HAHHUM O (PU3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX, JAeH-
CTBYIOIIMX HA YPOBHSX MHUKPOMHPA, MAKPOMHUpPA U METaMHpa, MPEACTABICHUN O BCEOOIEM Xapak-
Tepe (PU3NYECKUX 3aKOHOB; MPEACTABICHUN O CTPYKTYpE MOCTPOEHUS (U3UUYECKON TEOpHH, YTO
IIO3BOJIUT OCO3HATh POJb (PyHAAMEHTAJIbHBIX 3aKOHOB U MPHUHIIMIIOB B COBPEMEHHBIX IpPEJCTaBIIE-
HUSAX O MPHUPOAE, MOHATH TPAHUIIBl MPUMEHUMOCTH TEOPH, BO3MOXHOCTH HUX MPUMEHEHUs i
OIMCaHUs ECTECTBEHHOHAYYHBIX SIBJIEHUM U IIPOLIECCOB;

3)chopMHPOBAHHOCTh YMEHHSI Pa3jiMdyaTh YCIOBHS MPUMEHUMOCTH MOJeield (PU3NYeCKHX Tel U
MPOIIECCOB (SBJICHUI): MHEPIMAIbHAs CHCTEMa OTCYETa, MaTepHalibHas TOYKA, PABHOYCKOPEHHOE
JIBUKCHHE, CBOOOHOE TaieHue, abCOMIOTHO ynpyras aedopmarius, abCOIIOTHO yIpyroe u adco-
JIFOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICIICH ra3a, )KHIKOCTH U TBEPIOTO (KPUCTAUINYECKOT0) Teja,
UACATHHOTO Ta3a, TOYCUHBIH 3apsl, OAHOPOJHOE SJIEKTPUYECKOE I0JIe, OJHOPOJHOEC MArHUTHOE
roJie, TaApMOHHYECKHUE KOJeOaHUsI, MaTeMaTUYECKUN MasTHUK, WICAbHBIN MPYKUHHBIH MasTHUK,
TapMOHUYECKHE BOJIHBI, WJEATbHBIN KoJieOaTebHBIM KOHTYp, TOHKas JIMH3a; MOJENed aToma,
aTOMHOTO $S/ipa M KBAHTOBOW MOJIEJIH CBETA;

4)chopMUPOBAHHOCTh YMEHUSI OOBSICHAT OCOOEHHOCTH MPOTEKaHUs (PU3MYECKUX SBICHUMN: Mexa-
HUYECKOE JBM)KEHUE, TEIJIOBOE JIBUYKEHUE YaCTHIl BEIIECTBA, TEIJIOBOE paBHOBECUE, OPOYHOBCKOE
nBKeHue, auddysus, ucrnapeHue, KUMEHHE W KOHJCHCAlUs, IUIaBJICHHE M KpUCTAJUIM3alus,
HaIpaBJIEHHOCTh TEIUIONEPENaut, JIEKTPU3ALUN Tell, SKBUIIOTEHIUAIbHOCTH MOBEPXHOCTH 3apsi-
KEHHOT'O MPOBOJIHUKA, HIEKTPOMArHUTHON MHIYKLIUH, CAMOUHAYKIIUH, 3aBUCUMOCTH COTIPOTHUBIIE-
HUS TOJTYNMPOBOAHUKOB "p-" 1 "n-THUHOB" OT Temmeparypsl, pe3oHaHca, HHTep(EepeHIINN BOIH, AU-
¢dpakumu, AUCHEPCUH, MOJHOIO BHYTPEHHEro oTpaxeHus, (poTodddexrt, ¢puzndeckue MPUHLUIBI
CIEKTPAJIBLHOTO aHaliM3a W paboThl Jazepa, "ambda-" u "Oera-" pacnansl siaep, raMma-u3TydeHUE
A5Eep;

5)chopMHUPOBAHHOCTh YMEHUI MPUMEHSITh 3aKOHBI KJIACCHUECKON MEXaHHKHU, MOJEKYISIpHOU (u-
3UKHA ¥ TEPMOJIMHAMHUKH, DJIEKTPOTMHAMHUKY, KBAHTOBOW (DPM3UKH JJISl aHAM3a U OOBSICHEHUS SIBIIC-
HUN MUKpOMHpA, MAaKpOMHUpa U MEraMupa, pa3iudarh YCIOBUS (TPaHUIIbI, 00IACTH) MPUMEHUMO-
cTH (U3UYECKUX 3aKOHOB, TOHUMATh BCEOONTUH XapakTep QyHIaMEHTATBHBIX 3aKOHOB (3aKOH CO-
XpaHEHUs] MEXaHUUYECKOW IHEPruu, 3aKOH COXPaHEHUs UMIYJbCa, 3aKOH BCEMUPHOTO TATOTEHMUS,



IIEPBbII 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHHMsS DJIEKTPUUYECKOrO 3apsia, 3aKOH COXPaHEHHUS
SHEPTUM) U OTPAHUYCHHOCTH MCIOIH30BAHUS YACTHBIX 3aKOHOB; aHAIM3UPOBATh (PU3UUECKHE MPO-
LIECCHI, UCTIOJIb3Ysl OCHOBHBIE MOJIOKEHNS, 3aKOHBI M 3aKOHOMEPHOCTH: OTHOCHUTEJIBHOCTh MEXaHU-
YECKOTO JIBMKEHUS, (POPMYITbl KHHEMATUKH PABHOYCKOPEHHOTO JIBMKEHUS, TpeoOpa3oBanus [ anm-
Jes I CKOPOCTH M IEepeMENIeHUs], TpU 3akoHa HbroToHa, nmpuHUUMI OTHOCUTENbHOCTH ['anunes,
3aKOH BCEMUPHOTO TATOTEHHS, 3aKOHbI COXPAHEHUS UMIYJIbCAa U MEXAHUYECKOM HHEPIruH, CBS3b
paboThl CHIIBI C U3MEHEHHEM MEXaHHYeCKON PHEpPIruH, YCIOBHS PAaBHOBECHS TBEPJOro Teja; CBSI3b
JIABJICHUSI UJCAJIbHOIO ra3a Co CpeIHEW KMHETUYECKOW SHEPrUel TEIUIOBOTO JIBUKEHUS U KOHLICH-
Tpauuen ero MoJIEKyJI, CBsI3b TEMIIEPATYphl BELIECTBA CO CPEAHEN KMHETUYECKOM dHEpPruei ero ya-
CTHUL, CBSI3b JIABJICHUS MCAIBHOIO ra3a ¢ KOHUEHTpauUel MOJIEKYJ U €ro TeMIIepaTypoH, ypaBHe-
Hue MenneneeBa-Kianeiipona, nepBblii 3aKOH TEPMOIMHAMUKH, 3aKOH COXPAHEHUS YHEPTUU B TEII-
JIOBBIX MPOLECCaX; 3aKOH COXPAHEHUs 3JIEKTPUUYECKOro 3apsiaa, 3akoH KylloHa, MOTEeHIHATIbHOCTh
3JEKTPOCTATUYECKOTO TOJIsA, MPUHLIUI CYNEPHO3ULIUU JIEKTPUUECKUX Mosiel, 3akona Kynona; 3a-
KOHbI OMa U1l yyacTKa LENH U U1 3aMKHYTOM 3JIEKTpUYECKON Lienu, 3aKoH Jlxoyisa-JIeHna, 3akoH
3JEKTPOMArHUTHOM WMHIYKIUH, TIpaBuio JIeHla, mocTyaaThl CielMalbHOW TEOPUU OTHOCHUTEIBHO-
CTH DWHINTEWHa, ypaBHeHUEe DiHIITeHHA 111 poroaddexTa, mepBolid 1 BTOpoil moctynaTtsl bopa,
MIPUHIUIT HeonpeaeneHHocTu ['eitzen0Oepra, 3akoH COXpaHEHHs 3apsjia, MacCOBOTO YUCia U dHEp-
TUU B SJIEPHBIX PEAKIUAX, 3AKOH PAJMOAKTUBHOIO pacnaja;

6)chopMUPOBAHHOCTh YMEHUI MPUMEHSATH OCHOBOIOJATAIOIINE aCTPOHOMUYECKHE MOHSATHS, TEO-
pUU Y 3aKOHBI JUJISl aHATN3a U OOBSICHEHUS (PU3NYECKUX MPOIIECCOB MPOUCXOSAIIMX Ha 3BE37aX, B
3BE3/IHBIX CHCTEMaX, B MEXKTaJlaKTHUYECCKOW Cpejie; JABMKCHHUS HEOCCHBIX TEII, DBOJIIOIUU 3BE3] H
Bcenennoi;

7)chOpMHPOBAHHOCTh YMEHUH HCCIIENOBATh U aHAIM3UPOBATH PA3HOOOpPA3HbIe (pU3MUECKUE SIBIIC-
HUS U CBOWCTBA OOBEKTOB, IPOBOJUTH CAMOCTOSITEIbHBIE UCCIEIOBAaHUS B PEAJIbHBIX U JabopaTop-
HBIX YCIIOBHSAX, YHTaTh W AHAJIU3UPOBATH XAPAKTEPUCTUKH NPUOOPOB M YCTPOMCTB, OOBACHATH
MPUHLUIBI UX PaOOTHI;

8)copMHUPOBAHHOCTh MPEACTABICHUN O METO/IaX MOJIYYEHHUSI HAyYHBIX aCTPOHOMUYECKUX 3HAHW;
BJIa/ICHUE YMEHUSMHU CaMOCTOSITENIbHO (POPMYJIMPOBATh 1LEIb UCCIE0BaHMs (IIPOEKTa), BbIIBUTaTh
TMIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIOJIAraloNMX (PU3MUECKUX 3aKOHOMEPHOCTEH U 3aKOHOB, IPO-
BEPATh UX IKCHEPHUMEHTAIBbHBIMU CPEJICTBAMU; IJIAHUPOBATh U MPOBOAUTH (PU3NYECKUE IKCIEPU-
MEHTBHI, OIMCHIBATh U aHAJTM3UPOBATh MOJYYCHHYIO IIPU BBIIOJHEHUH SKCIIEpUMEHTA HHPOPMALIHUIO,
OIPENIENIATh JOCTOBEPHOCTb IOJIYYEHHOIO PE3yibTara;

9)chopMUpOBaHHOCTH YMEHHMSI peliaTh pacueTHbIC 3a/Ja4d C SIBHO 3aJaHHOW M HESIBHO 3aJaHHOU
(dbu3nyecKoil MoJIeNbI0: HA OCHOBAHWU aHajM3a yCIOBHUS BBIOMpaTh (hHM3MUECKHE MOJENH, OTBeua-
omue TpeOOBaHMSIM 3a/1a4d, MPUMEHSITH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJaThl (hU3H-
YECKUX TEOPHl MPHU UCIOIb30BAHUNA MAaTEMAaTUYECKUX METOOB PEIICHMS 3a/1ay, TPOBOJIUTH pacye-
THl HA OCHOBAaHWW MMEIONINXCS JTAHHBIX, aHAJTM3UPOBATh PE3YJIbTAThl M KOPPEKTUPOBATH METOJIBI
pEIIeHUs ¢ YIETOM IMOJIYICHHBIX PE3yNIbTAaTOB; PeIllaTh KaueCTBEHHBIC 3a/1a4H, TPeOyIolue mprume-
HEHUs 3HAHWH W3 Pa3HBIX Pa3/eloB MIKOJIBHOTO Kypca (M3WKH, a TaKK€ WHTETpallud 3HAHWHA U3
JIPYTUX MPEAMETOB €CTECTBEHHOHAYYHOI'O IIMKJIA: BBICTPAWBATh JIOTUYECKYIO LIEMOUYKY pacCyxkje-
HUM ¢ OTIOPOI Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UUECKHE SIBICHUS;



10)chopMupoBaHHOCTH YMEHUN aHAIU3UPOBATh U OLEHUBATH MOCIEACTBUS OBITOBOW M NMPOU3BOA-
CTBEHHOW JEATEIBHOCTH YEI0BEKa, CBA3aHHON ¢ (PU3MUYCCKHUMHM MPOIICCCAMH, C TO3UIIUI SKOJIOTH-
YeCcKON 0e30MacHOCTH; MPEACTABICHHUI O PAIMOHAIBHOM MPUPOJIONOIL30BAHNUHN, & TAKIKE pa3yM-
HOM HCITOJIb30BaHUH JOCTHKEHUN HAYKH W TEXHOJIOTUH I JaIbHEHIIIErO Pa3BUTHS YEIOBEUYECKO-
ro 0O0IIEeCTBa;

11)oBnagenne pa3aIMUHBIME CIIOCO0aMH paboThl ¢ WHpOpManeld GU3HMIECKOTO COACPKAHUS C UC-
MOJIb30BAaHUEM COBPEMEHHBIX WH(OPMAIMOHHBIX TEXHOJIOTUH, Pa3BUTHE YMEHHU KPHTHYECKOTO
aHaJM3a M OIICHKH JOCTOBEPHOCTH MOJTYyYaeMOi WH(POPMAIIHH;

12)OBJ'IaI[€HI/IC OpraHnu3allMOHHBIMH W IIO3HABATCIbHBIMU YMCHUSAMH CaAMOCTOATCIBHOI'O anOGpe-
TEHHS HOBBIX 3HAHUII B MMpOoHECCC BLIMMOJIHCHUA IMPOCKTHBIX U y‘-Ie6H0'I/ICCJIeI[0BaT€JIBCKI/IX pa60T,
YMCHUAMU pa6OTaTB B I'pyIIIIC € BBIIIOJIHECHUCM PA3JIMYHBIX COLHAJIBHBIX pOJ'ICfI, IJIaHUPOBAThL pa-
60Ty T'pyHIibl, paiuOHAJIBHO PACHPCACIIATh ACATCIBHOCTD B HECTAHAAPTHBIX CUTYyallusaX, aICKBATHO
OLCHUBATDH BKJIAZ KAXKAOTO U3 YHACTHUKOB I'PYIIIBI B pCHICHUC paCCManHBaCMOfI HpO6JICMBI;

13)chopmMupoBaHHOCTh MOTHUBALIMU K Oyaymiei mpodeccHoHaNbHOW JesITeNbHOCTH MO CHelHalb-
HOCTSIM (PH3UKO-TEXHUYECKOTO TTPODHUIIS.

2. CTPYKTYPA U COAEP)KAHUE JUCHUIIJINHBI

2.1. O0beM y4eOHOM JMCUMILIMHBI M BU/IbI Y4eOHOH padoThl

Buj yueOHoit padoThl Oo0bem
4acoB

MakcumanbHasi yueOHasi Harpy3ka (BCero) 234
O0s3arenbHas ayaAuTOpHas yueOHast Harpy3ka (BCero) 156
B TOM YHCIIE!
JICKITIH 58
nabopaTopHble paboThI 49
MIPaKTUYECKHUE 3aHSATH 49
caMoCTosITeNIbHas paboTa 77
KOHCYJbTalUs 1
KoHTpob
ITpomerxyTouHas arrectanus B GopMe 9K3ameHd, Op




2. TemaTrudeckuii nJjaH u cogep;xkanue gucuumnasl CO.02.01 «®@uzukay»

e | e oot ooy b o B PGOES opociy i | O wacon | SRSBSHE
1 Z
Pa3nen 1 MexaHHKa
Coneprkanne y4eOHOro (JEKIIMOHHOT0) MaTepraia
K Tema 1.1 1 | Mexanuueckoe asmxkenue. [lepememenue. [1yts. Ckopocts. PaBHOMEpHOE npsiMonnuHEH- Z
HHeMaTHYA HOE JBIDKEHHE. Y cKopeHue. PaBHonepeMeHHOe psiMosinHeitHOe BrukeHne. CBOOOIHOE
nagenue [[BukeHue Tena, OpoIIeHHOro MO YTJIOM K TOpU30HTY. PaBHOMEpHOE IBH)KEHUE
10 OKPY’KHOCTH. PaBHOMEpHOE IBI)KEHHE IO OKPY>KHOCTH.
IIpakTnueckoe 3ansaTue Nel Pemenne 3anay no teme «KnnemaTuka u JMHaAMUKa Z
JlabopaTopHas padora Nel VicciienoBanus IBMKEHUSI TeJla MO IEHCTBUEM IMOCTOSTHHOM Z
CHJIBIL.
JlabopaTopHas padora Ne2 «VccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBXKEHHUS OT Z
Beca Tena»
CamocrosiTesbHast padoTa y4amuxcst %
[ToaroroBka oT4eTOB O JTAOOPATOPHBIX pabOTaX. 2
BrinmonHenne KOHTPOIBHOM paboThI
Tema 1.2 Copepxannie yaeOHOro (JIEKIIMOHHOT0) MaTepuana
3akoHbI Mexa- > 1 v T C M i B = I 0 ” 7
ki HeIoToHA epBbli 3akoH HproTona. Cuna. Macca. Umnynbe. Bropoit 3akon HetoToHa. OcHOBHOM
3aKOH Kiaccuueckod ¢usuku. Tperuit 3akoH HproTOHA. 3aKOH BCEMHPHOTO TSTOTEHHS.
Bec. HesecomocTs. I'paBuTanonnoe nosne. Bec. Crnoco6s! usmepenus maccol Ten. Cuibsl
B MexaHnke. CHIbI B IPUPOJIE: YIPYTOCTh, TPEHUE, CHUJIA TSHKECTH.
3 | 3akoH coxpaHeHHs UMITYJIbca PeakTnBHOE nBroKeHHe. PaboTa. MomHoCTh. DHeprus. 3a- Z
KOH COXPaHEHHUs MEXaHU4YeCKOoU sHepruu. [IpuMeHnenne 3akOHOB COXpaHEHUS
IpakTuyeckoe 3ansaTue Ne2 Pemenue 3agau no teme «3yueHne 3aKOHOB COXPAHEHUS Z
CamocrosiTesibHasi padoTa y4aluxcst 4
Paznes 2 OcHOBBI MOJICKYJ/ISIPHOM (PM3HKH H TEPMOJAMHAMHUKH
chgg‘; ﬁgﬂe_ CopepxaHre y9eOHOro (JICKIIMOHHOT0) MaTepHaa '
4 | OcuHosuble nonoxeHuss MKT. OnbiTHOE 0600cHOBaHUE 0cHOBHOTO Toyiokenuss MKT. Z

KYJISIPHO — KH-
HETHYeCKOil Teo-
puu. Ugeasin-
HbI# ra3. U3o-

MesxmorekyisipHoe B3auMozencTeue Maeanbublii ras. JlaBinenue raza. OCHOBHOE ypaB-
nenue MKT nns uneanbHoro raza. Ypasuenne MenneneeBa-Knaneiipona. M3omnpoueccs
1 X rpaduKu.




MpoueCChI

JlabGoparopHasi padora Ne3 n3ydeHne U30TEPMUYECKOr0 M30XOPHUUECKOI0 IMpolecca.

N

JlabopaTopnasi paGora Ne4. OnpesesieHne OTHOCUTEIBHOM BJIAKHOCTH BO3AYyXa

N

JlabopaTopHas padora NeS5 Onpenencnue kodhuieHTa BI3KOCTH )KHIKOCTH

IIpakTnueckoe 3ansaTue Ne 3 Pemenue 3a1au rno reme «/3yueHue u30nporeccoB»

NN

CamocrosiTesibHasi padoTa y4amuxcs
[ToaroToBka 0T4ETOB O JIAOOPATOPHBIX paboTax

Tema 2.3
OcHoBBI TEPMO-
AUHAMMKH

Con

eprkaHue y4eOHOro (JISKIIMOHHOTO) MaTepHasa

V3MeHeHne BHYTpEHHEH SHEpruu rasa npu TermiooOMeHe U coBepuieHnn padboTsl. Komm-
yecTBO TeryoThl. [lepBoe Havano TepmoanHamMuku. PaboTa raza npu u300apHOM HU3MEHe-
HUU 00bEMa. PU3MYECKUI CMBICI YHMBEpPCAIbHOW ra3oBoil mocrosstHHOW. Ilpumenenue
IIEPBOr0 Hayajla TEPMOJAMHAMUKH K U30IIPOLIECCAM.

N B

HpaKanecxoe 3anaTue Ned Pemenue 3aJa4 110 TCMC «OcHOBBI TCPMOIAUHAMHKH

CamocrosiTesibHas padoTa y4aluxcst
BrinonHeHne KOHTPOJIBHOU paboThI.

Tema 2.4.
CaoiicTBa napos

Con

epkaHue y4eOHOTro (JIEKIIMOHHOI0) MaTepuaia

[Tonstue ¢a3zbl Bemecta. HachlenHblil nap u ero cBoiicta. BrnaxHocTts Bo3nyxa. [1pu-
O0pbl Ul onpezeNieHus BIaKHOCTH Bo3ayxa. Kumenue. OTdero 3aBHCUT TeMmIieparypa
kunenus. Kputnyeckoe cocrosiuue BemiectBa. [loBepxHocTHOE HaTskeHHe. CMadynBaHUe.

KaHI/IHHﬂpHOCTB. KaHI/IJ'IJ'ISIpHLIe SABJICHUS B IIPUPOJC, 6BITy, TCXHHUKC.

Tema 2.6
CgoiicTBa TBep-
ABIX TeJI

Con

ep>kaHue y4eOHOTo (JIEKIIMOHHOT0) MaTepuaa

7

Kpucrannumueckoe cocrostnue emiecta. Jledhopmanus. Tunsl cBa3eil B kpucramiax. Bu-
JIbl KPUCTAJUIMYECKUX CTPYKTYp. [edopmanus u e€ Buasl. MexaHHueckoe HampsKeHHE.
3axoH ['yka. [luarpamma pactspkenus. TeruoBoe pacmupenue TBEpAbIX Tel. Jedopmanus
u e€ BUAbl. Mexannueckoe HanpskeHue. 3akoH I'yka. Jlnarpamma pactsxenus. Tennosoe
paclIipeHne TBEPABIX TEIL.

IpakTuyeckoe 3anaTue Ne5 Pemenue 3agau 1o teme «CBONCTBA TBEPBIX TEI»

CamocrosiTesibHast padoTa y4amuxcst
BrinonHeHne KOHTPOIBLHOM paOOTHI.

Pa3zngen 3

DJIEKTPOANHAMHUKA

Tema 3.1

Copeprkanne y4eOHOro (JIEKIIMOHHOTO) MaTepraa




DilIeKTpuYecKoe
noJie

SIBrieHME ANEKTpU3AlMU TeNl. DIIEKTPUUYECKUH 3apsii. 3aKOH COXpaHEHMs 3apsiaa. 3aKoH
Kynona. Dnexrpuueckas nocrtosHHas. JlusnexkTpuueckas MPOHMLIAEMOCTb cpebl. Ju-
ANEKTPUKH. DIEKTPHUUECKOE TOJIe U €ro HANPsLKEHHOCTD. [IpuHIMN cyneprno3uiiuu nojieil.
I'paduueckoe n3o0paxenue noiueil. Pabora, coBepiiaemasi cuiaMH TOJs 1O TepeMerie-
HuUto 3apsana. [loreHnuan U pa3HOCTh MOTEHIMAIOB. DKBUIIOTEHI[MAIBHBIE TTOBEPXHOCTH.
CBs13p MeXly HaNpsSKEHHOCTHIO U PA3HOCTBIO MOTEHLIMAIOB. [IpOBOJHMKY B 3ileKTpUye-
CKOM 1oJ1e. JIUdIeKTPUKH B 3JIEKTPUUECKOM TOJIE.

OnexrpoéMmkocTh. Konaencarop. CoequHeHNs] KOHAEHCATOPOB. DHEPIUsl AIIEKTPUUECKOTO
NOJISI 3apSKEHHOTO KOHZEHCAaTopa

IIpakTHyeckoe 3anaTHe Ne6 Perienue 3a1au no teme «NEKTPUUECKUNA TOK U TPOBOJI-
HUKI)

JlabGoparopuasi padora Ne6 «lccrnenoBanue 3JIEKTPOCTATUUECKOTO OIS

CamocrosiTesibHast padoTa y4yalmuxcst
[ToaroroBka oTueTa 0 1a0OPaTOPHBIX pabOTaX.
BeimosHeHne KOHTPOIBHOW paboTHI.

o N

Tema 3.2
3aK0HBI MOCTO-
STHHOI'0 TOKA

Con

ep>kaHue y4eOHOTo (JIEKIIMOHHOT0) MaTepuaia

10

®duznyeckrue OCHOBBI IPOBOJAUMOCTH MeTaIoB. [locTOsIHHBIN 3nekTpruueckuii Tok. Cuna
U IUIOTHOCTB TOKA. Y CJIIOBHSI BOBHUKHOBEHUS eKTpudeckoro Toka. JJIC. 3akonsl Oma.
ConpoTHBIIEHHE — KaK AJIEKTPUUECKasi XapaKTepUCTUKA TPOBOAHMUKA. 3aBUCUMOCTh CO-
IIPOTUBJICHHS IIPOBOJHUKA OT TeMueparypsl. IIoHsATHE 0 CBEPXIIPOBOAMMOCTH

N

11

[TocnenoBarensHOE, MapayieIbHOE U CMEIIAHHOE COeMHEHne ToTpeduTeneit. Pabora u
MOIIHOCTbh MMOCTOSTHHOTO TOKa. 3akoH [[xoynsa-Jlenna. TernnoBblie nelicTBUS TOKa

JlabGoparopuas padora Ne7 Onpenenenne O./[.C. 1 BHyTpeHHETO COPOTUBIIEHUS UC-
TOYHUKA HAIPSKEHUS

JlabopaTopHas padora Ne§ «COopka 2IeKTpUIECKOH TN, U3MEPEHNE CUITBI TOKA U
HaIPsHKEHUS Ha €€ PA3JIMYHbBIX YYACTKaAX)».

IIpakTHyeckoe 3anaTHe Ne 7 Pemenne 3a1a4 1o teme «3aKOHbBI IOCTOSSHHOTO TOKa)

CamocrosiTesibHasA padoTa y4aluxcst
ITonroroBka otyera o 1a00paTOPHBIX paboTax.
BrinorHeHNE KOHTPOIBHOM pabOTHI

o N

Tema 3.3.
dJleKTPUYeCKUil
TOK B

Con

epkaHue y4eOHOTO (JIEKIIMOHHOT0) MaTepuana

12

DNEeKTpUYECKH TOK B MeTallaX. OJEKTPOHHBIH Tra3. Pabora BbIxoma. DnekTtpuue-
CKHH TOK B AJIEKTpoJuTax. JnekTposnn3. 3akoHbl Papaned. [IpuMmeHeHne snexkTposamnsa




Pa3TMYHBIX
cpenax.

B TCXHHKCE.

13

DOnexTpuuecKuid TOK B Tra3ax W Bakyyme. MoHuzanus rasa. Buasl rasoBbIX pa3psiioB.
ITonsatne o mnazme. CBOWMCTBA M MPUMEHEHHUE 3JICKTPOHHBIX ITYYKOB.

14

DONEeKTpUUECKUH TOK B MOJIyNpoBoAHUKAaX. COOCTBEHHAs MPOBOJUMOCTD IOJIYIIPOBOJI-
HUKOB. [10J1yITpOBOIHUKOBBIE IPUOOPBI.

IIpakTnueckoe 3ansitue Ne§ Pemenue 3a1au no teme «OIEKTPUUYECKUIM TOK B pa3jiny-
HBIX Cpelax»

CamocrosiTesibHast padoTa y4yalmuxcst
BeimosHeHne KOHTPOIBHOW paboTHI.

Tema 3.4
MarnuTtHoe mo-
Je.

Con

epkaHue y4eOHOro (JIEKLIMOHHOI0) MaTepuaia

15

OTKpbITHE MAarHUTHOTO TOJIsl. [ToCTOSTHHBIE MarHUTBI U MarHUTHOE moJie 3emiu. Buxpe-
BOW XapakKTep MAarHUTHOIO Mojs. MarHuTHas noctositHHasg. MarHuTHas MPOHULIAEMOCTh
cpenbl. ['paduueckoe M300pakeHHe MAarHUTHBIX TOJIed. MarHuTHBIE TIOJI MPSIMOJIUHEH-
HOr0 IIPOBOJHMKA C TOKOM, KPYrOBOIO TOKAa M cojleHOouAa. MaruutHas uHAyKus B3au-
MoJeicTBUE TOKOB. JleiiCTBME MAarHUTHOIO OJIL HA MMPOBOJIHUK C TOKOM. 3aKOH AMIiepa.
MarauTHBIH TTOTOK.

16

PaGota o mepemenieHnto NPoBOJHUKA C TOKOM B MarHUTHOM TioJie. J{eficTBue MarHuTHO-
ro moJis Ha ABWXKymuics 3apsa. Cuna Jlopenna. JBrkenne 3apsyKeHHON YacTHIbI B Mar-
HUTHBIX U DJIEKTPUYECKUX TOJAX

17

HanpspkeHHOCTh MarHUTHOTO T0JIs1. CBSI3p MHAYKIIMU U HAMPSKECHHOCTH MarHUTHOTO T10-
nsi. MarHuTHble cBOlcTBa BellecTBa. KpuBass HaMarHnunMBaHus. MarHuTHas 3amuch WH-
dhopmarumu.

Hpalcanecxoe 3anaTue Ne9 Pemienue 3a1a4d 1mo TeMe «MarauTHoe mojiey

CamocrosiTesibHasi padoTa y4aluxcst

Paznen 4

KoJie0anus 1 BOJIHBI.

Tema 4.1
MexaHu4YecKH
KoJe0aHus

Con

CpKaHUC y‘-IeGHOFO MaTcpurajia

1

KonebarenbHoe nuwxkenue. ['apMoHHueckne konebaHUS M UX XapaKTepUCTHKU. JIuHei-
Hble MeXaHWYecKHue KosebarenbHble cucTeMbl. [IpeBpalieHre sHepruu npu Kosiedareb-
HOM JBWXeHUU. PactipocTpanenue kojaebaHuil B ypyrou cpene.

JlabGopaTopHnasi padora Nel «/3ydyeHue 3aBUCHMMOCTH TiepHoJia KOJIEOAHWM HUTSIHOTO
MasiTHHUKA OT AJIMHBI HUTH»

IIpakTuyeckoe 3ansatTue Nel Pemenue 3amau Ha Temy «MexaHWueckne KojieOaHHS U
BOJIHBI»




CamocTosiTesibHasi padoTa y4aluxcs.
[ToaroroBka 0TY4ETOB O JTAOOPATOPHBIX PabOTAX.

Tema 4.2
Yupyrue BoJIHbI

Con

epkaHue yuyeOHOTo Marepuana

[Tonepeunsle W MPOIOIBHBIC BOJHBI. XapaKTEPUCTHKH BOJHBL. MHTepdepeHurs BOJH.
ITonsaTue o nu¢pakuyy BoJaH. 3ByKOBbIE BOJIHBI. YJIbTPA3BYK M €r0 IPUMEHEHUE

Tema 4.3
duaekTpoMmar-
HHUTHbIE BOJHBI

Con

epaHue yueOHOro MaTepuasa

DNEKTPOMarHuTHOE I0JIE U €r0 PACHPOCTPAHEHHUE B MIPOCTPAHCTBE B BHJE INIEKTpOMAr-
HUTHBIX BOJH. OTKpPBITHIN KoJeOATEIbHBIH KOHTYP KaK HCTOYHMK 3JIEKTPOMArHUTHBIX
BOJIH. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH. DHEPrUsl 3JIE€KTPOMAarHUTHOrO nosst. Pusnde-
CKHE€ OCHOBBI PaJIMOCBSI3H.

IIpakTnueckoe 3ansTue Ne2 Pemienue 3agau Ha TeMy «YIOpPyrue U 3JI€KTPOMArHUTHBIC
BOJIHBI»

CamocrosiTesibHas padoTa y4aluxcst
BrinosiHeHue KOHTPOJIbHOM paboThI

NG

Pa3zpgen 5

Ontuka

Tema 5.1
IIpupoaa csera.

Con

epkaHue y4eOHOro Marepuaa

4

DJeKTpoMarHuTHas pupojia cBera. 3aBUCUMOCTb MEXY JJIUHON CBETOBOW BOJIHBI U Ya-
CTOTOM 3J€KTPOMarHuTHbIX Kosebanuii Ckopocts cBeTa. CBeToBOM MOTOK. OCBEmIEH-
HOCTb. 3aKoHbI ocBeEHHOCTH. [Tpuniun ['toiirenca. 3akoHbI OTpaXKeHUs CBETA. 3aKOHBI
npenomierus. [lomHoe oTpaxkeHue cBeTa.

JlabopaTopHas padora Ne2 «Ornpenenenue nokasaresus IPeJIOMIICHUs CTEKIIa»

JlaGopatopHas pabora Ne3 «3yuenue nntephepeHun cBeTay

JlabGopaTopnas padora Ned «M3yuenne nudpakinm cBeTa C TOMOIIBIO JIa3epar

JlabopaTopHas padora Ne5 OnpeneneHue nokasarels NpeIoMIICHUs CTEKIa

IIpakTnueckoe 3anstue Ne3d Pemenue 3agau Ha temy «Potomerpus. ['eomerpuueckas
OTITHKA

N BNNDN B

CamocrosiTesibHast padoTa y4aruxcst
IToaroroBka oT4eTOB O JTAOOPATOPHBIX pabOTaXx.

N

Tema 5.2
BoJiHoBbIE cBOIi-
CTBa CBeTAa.

Con

CpKaHUC y‘-IeGHOFO MaTcpurajia

KorepenTHocTh 1 MOHOXpOMAaTHYHOCTh. IHTepdepeHLns cBeTa, ee MpOsSBICHUS B IPUPO-
ne U npuMeHeHune B TexHuke. [{udpakmus cBera. [udpakius cBera HA IIeIW B Mapai-
nenpHBIX aydax. Jlucnepcus ceera. Paznoskenue 6emoro cBera npusmoit [{Bera ten. Bums
cneKTpoB. CIIeKTpabHbIN aHAIU3.




JlaGopaTopHas padora Ne6 «lI3MepeHue JJIMHBI CBETOBOM BOJHBI C TIOMOIIBIO TU(DPaK-
LMOHHOW PELIETKU»

N

JlabopaTopHas padora Ne7 «HaOaro1eHre CIJIONIHOTO U JIMHEHYATOrO CIIEKTPOBY 4
IIpakTnueckoe 3ansaTue Ned4 Penienue 3a1a4 Ha TeMy «BoJIHOBBIE CBOIICTBA CBETa» 4
CamocrosiTesibHast padoTa y4yalmuxcst 5
[ToaroroBka 0T4ETOB O J1A0OPATOPHBIX PAbOTAX. 1
BrinosiHeHNE KOHTPOJIbHOM paboThI
Pa3znen 6 OCHOBBI CHIENHAJIBHOI TEOPUN OTHOCUTEJIbHOCTH
Tema 6.1 CopepxaHre yaeOHOro Marepuaa
OcHoBBI cienH- - » i
aJbHOI Teopuu NuBapuanTHOCTE MOMYJsi CKOpocTH cBeTta B Bakyyme. [loctymarer OiHmTeiHa. IIpo-
OTHOCHTEJIbHO- CTPAHCTBO M BpEMS CHEHUATBHOM TEOPUM OTHOCUTEIBbHOCTH. CBSI3b MacChl U SHEPrUU
cru CBOOO/IHOM YaCTUIbl. DHEPrUs MOKOSL.
6 | MpakTuyeckoe 3anaTne NeS5 Pemenne 3anad Ha TeMy «OCHOBBI TEOPHH OTHOCHTEIBHO- 4
CTH»
CamocrosiTesbHast padoTa y4almuxcst i
BrinosHeHNEe KOHTPOJIBLHOU paboThI.
Paznen 7 DJieMeHThl KBAHTOBOI (pU3NKHU
Tema7.1 Coneprkanue y4eOHOro MaTepuana
KBantoBasi on- 7 T TernoBoe msmyueHue. PacrpeneicHHe SHEPIHM B CIEKTpe aGCOMIOTHO YEPHOTO Tela. Z
THKA KsanroBas runore3a Ilmanka. @oroHbl. BHemmuii  Qorosnextpuueckuii > Qexr.
Buytpennuii dororddext
IIpakTuyeckoe 3ansaTne Ne6 Pemenue 3aga4 Ha TeMy «KBaHTOBast ONTHKA 4
CamocrosiTesibHasi padoTa y4aluxcst 3
Tema7.2 CopepxaHrie yaeOHOTo (JIEKIIMOHHOT0) MaTepuana
®usuka atoma | 8 | PazBuTHe B3IMISI0B Ha CTPOCHHE BEMIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIIEKTPaxX BO- 2
nopoxa. SnepHast mozens aroma. OneiTel O. Pesepdopra.
9 | Mogens atoma Bomopona mo H.Bopy. I'mmotesa me Bpoitnsa. CooTHomeHue Heompe- 2
nenéunocrei ['eiizen6epra. KBanToBble reHEepaTOpBHI.
IpakTuyeckoe 3ansiTue Ne7 Pemenue 3agau Ha Temy «Du3nuka aroMar 4
CamocrosiTesbHasi padoTa y4amuxcs 4
Tema7.3 Copepxanrie yaeOHOTO (JIEKIIMOHHOTO) MaTepuana
®usuka atom- | 10 ‘ DKCIEPUMEHTAIIbHBIE METObI PETUCTPAIIMU 3aAPSKEHHBIX YacThll. EcTecTBEeHHAas! paguo- 2




HOTO siipa

aKTUBHOCTb U €€ BUJbl. 3aKOH paguOaKTUBHOIrO pacrnana. buosornueckoe aeicTBue pa-
JIMOAKTUBHBIX 3nydeHuid. CocrtaBa TOMHBIX sijiep. OTKPBITHE MO3UTPOHA U HEUTPOHA.

11

Snepusie cuibl. JlegekT Macchl. DHeprus CBsI3W aTOMHBIX siep. Buasl KOCMHUYECKOTro
n3ydenus. [lornomenne KOCMHYECKOT0 U3ITyYeHHs B 3eMHOU aTMocdepe. AHTHYACTHIIBIL.

12

B3aumnble nmpeBpaleHus BellecTBa U nojs. JleneHue Tsokenablx aTOMHBIX sanep. Llennas
peakuus JerneHus. YIpasiseMas LenHas peakuus. fAnepHsie peakropsl. [lomydeHnue pa-
JUOAKTUBHBIX M30TOIOB U HX NPUMEHEHHE B MEIULMHE, IPOMBIIUIEHHOCTH, CEIBCKOM
xo3siicTBe. buonornyeckue AeMCTBUS paJuOAKTUBHBIX W3Iy4EHHH. DJeMeHTapHblE Ya-
CTHLIBL.

IIpakTnueckoe 3ansaTue Ne8 Penenne 3aa4 Ha Temy «®u3MKa aTOMHOTO s1Ipay

JlabopaTopnasi pabora Ne§ «13yuenue 3akoHa poTodPpdexrar

CamocrosiTesibHasA padoTa y4aluxcst
[ToaroroBka 0TY4ETOB O JTAOOPATOPHBIX PAOOTAX.
BrlirorHeHHE KOHTPOJIBLHON paOOTHI.

[l NSRS S S

Kontpoab (3x3amen, ap)

Bcero

234




3. YCJIOBUA PEAJIMBAIIMU JUCHUITJIMHBI

3.1. TpeGoBaHus1 K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecne4eHH 0

Peanuzarus yueOHOM TUCHMIUIMHBI TpeOyeT HATMUus KaOuHeTa (U3HKU:

- Yuebnas ayauropus Ne 75 mis npoBeneHUs] y4eOHBIX 3aHSATHHA, BBIITOJTHEHHUS KypCOBOTO IPO-
exTa (paboTbl), B TOM YHUCJI€ TPYNIOBBIX U MHAMBUAYAIbHBIX KOHCYIbTAllMH, TEKYIErO0 KOHTPOJIS U
MIPOMEKYTOUHOM aTTECTAalllH, OCHAIICHHAs CIEIHAIN3UPOBAaHHON Mebenbio (pabodyee MeCTO Mpemno-
naBaTelis, CTOJb, CTY/bs, AyAUTOPHAs JOCKa, MOIKa).

TexHuueckue cpeacTBa OOy4eHHUs: HAOOp AEMOHCTPAIMOHHOTO 000OpyIOBaHMSA - (TEIEBU30D,
MepCOHANBHBIN KOMIBIOTEP(2)); criennaln3upoBaHHOe yueOHOoe 000pyAOBaHUE - IUCK U TPY3, MUILIHU-
METpOBas JIMHENKA, CEKYHAOMEpPHbI, YCTAHOBKA MaTEMaTHUYECKOTO MasTHUKA, BBIIPSIMUTEINb, Mara3uH
COINPOTUBIICHUHN, HEU3BECTHOE COMPOTHUBIICHUE (IIPOBOJHUK HUXPOMOBBIN), PEOXOPA, MHUKpOaMIIEp-
METp, BUpTYyaibHas JadopaTopus (pU3MKH, ITAaHTCHIUPKYIIb; Y4eOHO-HArIAIHbIe TOcOOusT obecredn-
BaIOIIME TEMATUYECKUE WILTIOCTPALIUU, COOTBETCTBYIOIIUE paO0OYNM YUEOHBIM MPOTrpaMMaMm.

VYuebnas ayauropust Ne 74 1iist npoBefieHUsT Y4eOHBIX 3aHATHIA, BHIIOIHEHUS! KYpPCOBOTO MPOEK-
Ta (paboThl), B TOM 4YHCII€ TPYNMNOBBIX M HHAWBUIYaTbHBIX KOHCYJIbTAIMM, TEKYIIEr0 KOHTPOJSA U
MPOMEXKYTOUYHON aTTECTAI[MHU, OCHAICHHAs CIEIUATN3UPOBAHHON MeOenpio (pabodyee MECTO Mpero-
J1aBaTeIsl, CTOJBI, CTYJIbS, ayJJUTOPHAS JOCKA, MOMKa).

TexHuueckue cpencTa 00ydeHUs: HA0Op IEMOHCTPAIIMIOHHOTO 000PYAOBaHUS (ayAHO CHCTEMA,
MIPOEKIIMOHHBINA IKPaH, IPOEKTOP, MEPCOHATBHBIA KOMIBIOTED), Y4eOHO-HArJISAHbIE TOCO0Us o0ecte-
YUBAIOLINE TEMaTUUECKHUE WIUTIOCTPALU, COOTBETCTBYIOIINE padounuM yueOHBIM IIporpaMmam - raje-
pest HopTpeToB (PU3UKOB, My3el pundeckux mpuOOpoB, BUPTyalibHas JadopaTopus HU3HKH.

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuet Ne 1834 or 16.03.2010
000 «tOxnas Codreepnast kommanusi»; Office Standard 2013 Jlutensust Ne 64009631 ot 28.08.2014
OPEN 940142247ZZE1608 ot Microsoft Volume Licensing Service Center; Adobe acrobat reader
CB0001HO pacmpocTpaHseMoe MpolpreTapHoe nporpaMmHoe obecneuenue; Google Chrome CroGon-
HO pacmpoctpansemoe [10, munensus freeware; Unreal Commander CBoOomHO pacripocTpaHsiemMoe
10, munensuss freeware; Zoom Tapud bazoseiit CobOomno pacmnpoctpansiemoe [IO,
ZoomVideoCommunications, Inc; Skype CBoboaHO pacmpocTpaHsieMoe MPONPHETAPHOE MPOrpaMM-
Hoe oOecnieuenue; Dr.Web Jlorosop Ne PT'A 12130035 ot 13.12.2022 r. mexay ®PI'BOY BO «/lon-
ckoit 'AY» u OO0 «KOMITAHUA I'DHAAJIb®y; 7-zip CBoboano pacmpoctpansemoe 110, GNU
Lesser General Public License; Yandex Browser CBo6oxHo pacnpoctpansiemoe [10

3.2. UudopmanuonHoe odecniedeHne 00y4eHust

K Hcnonb3yer-
OJIMYIECTBO IK3EM-
No s IIPU U3Y-
OcHOBHbBIE HCTOYHUKH IJISIPOB B OMOJIMOTEKE
n\n YCHUH pa3-
/ ccpuika Ha DBC
JIETIOB
1 |Poraues, H. M. ®u3uka. Y4ueOHbIi KypcC s URL: 1-7
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4. KOHTPOJIb 1 OEHKA PE3YJIbTATOB OCBOEHMU:
YYEBHOU JUCIIMITJIMHBI

KOHTpOJ'IL M OILICHKA pE3YyJIbTaTOB OCBOCHHA yqe6H0171 JUCHUILTUHBL OCYIICCTBIIACTCSA IIpCrIoaa-
BaTCJIEM B IMPOLECCCC NPOBCACHUS NPAKTUICCKUX 3aHSITI/II>'I, a TAaKKC BBIIIOJIHCHU A OGy‘IaIOH_[I/IMI/ICSI HnH-

JAUBUAYAJIBHBIX IIPOCKTOB.

Pe3yabTathl 00yueHus
(ocBOeHHBIE YMEHHsl, YCBOCHHbIE 3HAHMA)

®opMbI M METObI KOHTPOJISI U OLI€H-
KH
pe3yJbTaTOB 00y4eHusI

B pesynbrare 00yueHus: 00yJaromuiics T0MmKeH:

3HATh.

c(OPMHPOBAHHOCTH MPEACTABICHUH O POJIK U Me-
cre (PM3MKU B COBPEMEHHOM HayYHOH KapTHHE MU-
pa, o cucteMoobpasyroleit poiau GU3NKH B Pa3BU-
TUU €CTECTBEHHBIX HAayK, TEXHUKU U COBPEMEHHBIX
TEXHOJIOTUH, O BKJIa/I€ POCCUNCKUX U 3apyOex HbIX
YUYEHBIX-(DU3UKOB B Pa3BUTUE HAYKH; (PU3HUECKYIO
CYLIHOCTb Ha0JII0/Ia€MBIX SIBJICHUH MUKPOMUpA,
MaKpoMHUpa U MEraMmupa; poiu Gpu3uku B Gpopmu-
pOBaHMM Kpyro3opa U GyHKIMOHAIbHONW IPaMOTHO-
CTH YeJIOBEKA IS PEIICHUs IPAaKTUUYECKUX 3a/1a4;

VYerHb onpoc. Pemenne 3aaa4d. Beinonse-
HHE pacyeTHOM paldoTsl, 1abopaTopHas pa-
6ota. [loaroroBka u 3ammuTra pedepara. Ou-
3U4ECKUH JUKTaHT. TecTupoBaHue

YMeETh:

pacmo3HaBaTh QU3MUYECKHUE SBICHUS (IPOLECCH) U 00b-
SICHSITh X HA OCHOBE M3YYEHHBIX 3aKOHOB;

VYcerabiit onpoc. Pemienue 3aiad. Beinosnxe-
HUE pacueTHOH paboThl, 1abopaTropHas pa-
6ora. [Toarororka u 3ammura pedepara. Ou-
3U4YEeCKUi UKTAHT. TecTupoBaHue

BJIaACTh OCHOBOIIOJIArarouimMnu (1)H3I/I‘IGCKI/IMI/I TIOHATHA-
MH W BCIWYHMHAMH, XAPAKTCPUIYHOIIUMU (1)I/I3I/I"IGCKI/I€
IMPOLCCCHI;

VYerHbi onpoc. Pemenve 3aaa4d. Beinonne-
HHE pacyeTHOM paldoThl, 1abopaTopHas pa-
6ora. [Togroroska u 3amura pedeparta. Ou-
3U4ECKUH JUKTAHT. TecTupoBaHue

BIIAJIETh 3aKOHOMEPHOCTSIMH, 3aKOHAMH W TEOPHUSIMHU
(3axoH Bcemuproro tarorenus, I, I u 11l 3akonsr Hero-
TOHA, 3aKOH COXPaHEHHS MEXaHHMYECKOW SHEPruH, 3aKOH
COXpaHEHUSI HUMITYJIbCa, MPUHIUI CYMEPIO3UINN CHUI,
MPUHIIAIT PABHOIPABHOCTH WHEPIIUAIBHBIX CHUCTEM OT-
cdeTa; MOJEKYJSIPHO-KUHETUICCKYIO TEOPUIO CTPOCHHSI
BEIIIECTBA, TA30BBIC 3aKOHBI, TIEPBBIA 3aKOH TEPMOIUHA-
MHKH; 3aKOH COXPaHEHUS JJIEKTPUUECKOTO 3apsiga, 3a-
koH Kynona, 3akon Oma it yyacTka 1emnd, 3akoH Oma
JUIS TIOJIHOM AJIEKTPUYECKOW 1enu, 3akoH Jxoyna -
JleHma, 3aKOH 3NMEKTPOMarHUTHONW MHIYKITUH, 3aKOH CO-
XpaHEHUs JHEPTUH, 3aKOH MPSMOIUHEHHOTO pacIpo-
CTpaHEHHS CBETa, 3aKOH OTPaXKEHHs CBETa, 3aKOH IIpe-
JIOMJICHUS. CBETAa; 3aKOH COXPAaHEHUS JHEPTUH, 3aKOH
COXpPaHEHUSl UMITYJIbCA, 3aKOH COXpPaHEHHS 3JICKTpHYe-
CKOI'0 3apsijia, 3aKOH COXpPaHEHUsI MacCOBOI'0 YMCIa, IO-
cTynatel bopa, 3aKOH palMOaKTHBHOTO pacmaa);

VYerHbii onpoc. Pemenne 3aaa4d. Beimonne-
HHE pacyeTHOM padoThl, 1abopaTopHas pa-
6ota. [ToaroroBka u 3ammuTta pedepara. du-
3U4ECKUI JUKTAHT. TecTupoBaHue

YBEPEHHO HCIIOJIB30BaTh 3aKOHBI U 3aKOHOMEPHOCTH
MIpH aHann3e (PU3NUECKUX SIBIEHUI U MPOIECCOB;

VYerHbii onpoc. Pemenve 3aaa4d. Beimonne-
HUE pacuyeTHOU paboThI, TabopaTopHast pa-




oora. [logroroBka u 3amura pedepara. Ou-
3U4ECKUU QUKTaHT. TecTupoBanue

YYHUTHIBATh T'PAHUIIBI IPUMEHEHUS M3YYCHHBIX (hU3HUEC-
CKHMX MOJICIICH;

VYerHb onpoc. Pemenne 3aaa4d. Beinonse-
HHE pacyeTHOM paldoThl, 1abopaTopHas pa-
6ota. [lonroroBka u 3amura pepepara. Ou-
3U4ECKUU QUKTaHT. TecTupoBaHue

MPOBOJIUTH TIPSIMBIE M KOCBEHHBIC M3MEpeHUs (pu3mue-
CKUX BEJIMYWH, BRIOUPAst ONTHUMAJILHBIA CIIOCO0 M3Mepe-
HUSl U HCIIONIb3YSl M3BECTHBIE METOJBI OIEHKH IMOTPEI-
HOCTEH W3MEpeHHui, HCCleA0BaTh 3aBUCUMOCTEH (Pu3H-
YeCKHUX BEJIMYMH C WCIOJB30BAaHUEM MPSMBIX H3Mepe-
HUMH;

VYcrubiii onpoc. Pemenue 3anayd. Beinosnne-
HUE pacuyeTHON paboThl, TabopaTopHast pa-
6ora. [TogroroBka u 3ammura pedepara. Ou-
3UYECKUI JUKTAHT. TecTupoBanue

OOBSICHATH IOIyYEHHbIE Pe3yJbTaThl, UCHONB3YS (HU3M-
YeCKHUEe TEOPUH, 3aKOHbI U IIOHSTHUS, U AETAaTh BBIBOJIBI;

VYerHbi onpoc. Pemenne 3aaad. Beinonse-
HHE pacyeTHOM paboTskl, 1abopaTopHas pa-
6ota. [lonroroBka u 3amura pepepara. Ou-
3M4ECKUI QUKTaHT. TecTupoBaHue

pelaTh pacyeTHbIE 3aJadd C SBHO 3aJaHHOW (usnde-
CKOW MOJEJbI0, HCIONIB3YsT (U3NYECKUE 3aKOHBI U
MIPUHLUIIBI;

VYerHbi onpoc. Pemenve 3aaa4d. Beinonne-
HHE pacyeTHOM paboThl, 1abopaTopHas pa-
6ota. [logroroska u 3ammuTra pedepara. du-
3U4ECKUI JUKTaHT. TecTupoBanue

[IPUMEHSTh NOJyYeHHbIE 3HAHUS ISl OOBSCHEHHS
yCIOBUH NPOTEKaHUs GU3NYECKUX SBJICHUH B IpU-
polle U AJii NPUHATUS MPAKTUUYECKUX PELICHUM B
MIOBCEJTHEBHOM KM3HM JUIsl obecriedeHus: Oezormac-
HOCTH TIpH OOpalieHuu ¢ OBITOBBIMU MPUOOpaMU H
TEXHUYECKMMHU YCTPOMCTBAMM, COXPAHEHUS 3[0PO-
Bbs U COOJIIOJICHHS] HOPM DKOJOTHMYECKOro IMOBEJe-
HUS B OKpYXKaIoLIeH cpene;

VYerHbi onpoc. Pemenve 3aaa4d. Beinonne-
HHE pacyeTHOM padoThl, 1abopaTopHas pa-
6ota. [logroroska u 3ammuTra pedepara. du-
3U4ECKUH JUKTaHT. TecTupoBanue
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