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1. OBIASA XAPAKTEPUCTHUKA P:ABO‘IEFI ITPOI'PAMMBbI
OBIHIEOBPA3OBATEJIBHOU JUCIIUIIJIMHbI

1.1.006s1acTh npuMeHeHns pado4eii MporpaMMbl

PaGouas mporpamMma yueOHOW MTUCHIUTIIUHBI SBISIETCS YaCThIO MPOTPAMMBI TTOJITOTOBKU
crennanuctoB cpeaHero 3eHa (mainee — IIIICC3) B coorBerctBum ¢ PI'OC CIIO mo
cnenuaibHoCcTH 1o cnenuaibHocTu 13.02.07 DnexrpocHabxeHue (1o 0Tpacism)

YueOHas TUCHUIUIMHA BXOAUT B 001eo0pa3zoBaTenbHbli muki [ITICC3

1.2 LHean u njiaHupyemMble pe3yJbTAThl 0CBOCHUS JUCHMILIUHbI:
B pesynpraTe oCBOCHHMS yYEeOHOW MUCIUIUIMHBI OOYYalOIMMKCSA JOJDKEH JOCTHYb
CJIEYIOIINE PE3YIbTATHI:

JIUYHOCHIHbLE:

- YYBCTBO TOPJIOCTH M YBAXEHUSI K UCTOPUM U JOCTHUKEHUSIM OTECYECTBEHHOMU
dbuznyeckod Hayku; (QU3MYECKH TpaMOTHOE TOBeIeHHE B MPOheCCHOHAIBHOU
NEeATEIBbHOCTH U OBITY MpU 0OpalIEeHU! ¢ MPUOOpaMH U YCTPOHUCTBAMY;

- TOTOBHOCTh K MPOJOJDKCHUIO OOpa30BaHUsI U TOBBIINICHUS KBadu(uUKaluu B
n30paHHOM TPOGECCUOHAIBHOW JEATEbHOCTY U OOBEKTMBHOE OCO3HAHUE POJIU
(bU3UYIECKUX KOMIIETEHIIUHA B 3TOM;

- YMEHHE WCIOJIb30BaTh JOCTH)KCHHUS COBPEMEHHOM (PU3MYECKOH HayKu u
(U3UYECKUX TEXHOJIOTHH JJIS TTOBBIIMICHUS COOCTBEHHOTO MHTEUICKTYaIbHOTO Pa3BUTHUS
B BBIOpaHHOM ITpodeCcCHOHAIbHON eATeIbHOCTH,

- YMEHHE CaMOCTOSATEIIbHO J0OBIBaTh HOBBIC JIA ce0s (U3WYSCKHE 3HAHUS,
UCITIOB3YS JIJISl TOTO JOCTYITHBIC HCTOYHHUKH WH(POpMAIIHH;

- yYMEHHME BBICTpaMBaTh KOHCTPYKTHMBHBIE B3aMMOOTHOIIECHHUS B KOMAaHJE IO
pelIeHnto o0UX 3a/1ay4;

- yYMEHHE YIOpaBIsATh CBOEW TMO3HABATEIbHOW JEATEIBHOCTHhIO, MPOBOJUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEIICKTYyaJIbHOTO Pa3BUTHS,

Memanpeomemmuwle:

- WCIIOJIb30BAHMUE PA3JIUYHBIX BUJIOB MTO3HABATEILHOU JIEATEILHOCTH JIJIs PEIICHUS
dbu3ndyeckux 3adad, INPUMEHEHHWE OCHOBHBIX METOJOB mMo3HaHMs (HAOJIOICHMUS,
ONMCaHUsA, U3MEPEHUS, SIKCIIEPUMEHTA) JIJI1 U3YYEHUS Pa3IMUYHBIX CTOPOH OKPYXKaroIIeH
JICMCTBUTEIILHOCTH;

- HCMOJIb30BAHUE OCHOBHBIX MHTEJUIEKTYyaJIbHBIX OINEpalldii: MOCTAHOBKH 3aJayH,
dbopMynupoBaHMs ~ THINOTE3bl, aHAIW3a W CHUHTE3a, CpaBHEHUS, O0000IIeHNs,
CHUCTEMAaTH3allMi, BBISBICHUS TPUUYUHHO-CJICJACTBEHHBIX CBS3€M, IMOKMCKAa aHAJIOrOB,
dbopMyIUpPOBaHUS BBIBOJIOB I U3YYCHHUS PA3IMYHBIX CTOPOH (PU3HMYECKUX OOBEKTOB,
SBJICHUA M TMPOIECCOB, C KOTOPHIMHU BO3HHMKAET HEOOXOIUMOCTb CTaJIKUBAThCS B
npodeccroHanbHO cdepe;

- YMEHHUE T'e€HEepUpOBaTh MJEH U ONPEACNISATh CPEACTBA, HEOOXOAUMBIC I HX
peanuzaluu;



- YMEHHE€ HCIOIb30BaTh PA3IUYHbIE WCTOYHUKU JUIsl MOJTy4YeHUs (HU3NYecKOon
nH(pOpMaIKH, OLIEHUBATh €€ TOCTOBEPHOCTH;

- YMEHHUE aHaJIM3UPOBATh U MPEACTABIATH, HHGOPMAIIUIO B PA3IMYHbBIX BUAAX;

- yMEHHE MyOJUYHO MPEICTaBIATh PE3ylbTaThl COOCTBEHHOI'O HCCIEIOBaHUS,
BECTH JIUCKYCCHHM, JOCTYMHO M TapMOHMYHO coO4YeTas CcoJepkaHue #u (HOpMbl
npecTaBisieMol HHpOopMaIuy;

npeomemHnule:

1) chopMHUPOBAaHHOCTH MPEACTABICHUN O POJIM U MeCcTe (DU3UKU U aCTPOHOMHUHU B
COBPEMEHHOM HAYyYHOU KapTHHE MHUPA, O CUCTEMOOOpa3ytolie poiau (U3MKU B pa3BUTUU
€CTECTBEHHBIX HAyK, TEXHUKH M COBPEMEHHBIX TEXHOJOTHUH, O BKJIAJE POCCHUHCKUX U
3apyOEKHBIX YUYECHBIX-(U3UKOB B PA3BUTHE HAYKH; MOHMMaHHUE (U3UYECKON CYIIHOCTU
HAOJIOIAEMBIX SIBJICHUM MHMKPOMHpA, MaKpOMHpa W Meramupa; IOHHUMaHUE poJid
ACTPOHOMHUHM B MPAKTUYECKOM JEATETbHOCTH 4YEJIOBEKAa M JaJbHEHIIEM Hay4YHO-
TEXHUYECKOM Pa3BUTHH, POJIU (PU3UKH B (POPMHUPOBAHUU KPYro30pa U (PyHKIIMOHATILHON
IPAaMOTHOCTH Y€JIOBEKA ISl peIIEHUs TPAKTUYECKUX 3a/1ay;

2) chopMHpOBAaHHOCTH YMEHHUI paclio3HaBaTh (PU3NICCKUE SBIICHUS (IIPOIECCHI) U
OOBACHATH MX HA OCHOBE H3YUYEHHBIX 3aKOHOB: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
MPSMOJIMHEMHOE JBUKEHUE, CBOOOJHOE TMaJICHUE TeJ, JBHIKEHHE 110 OKPYKHOCTH,
UHEpLUs, B3aUMOJEUCTBUE TeJ, KOoJeOAaTeIbHOE MABM)KEHHE, PE30HAHC, BOJHOBOE
IBUKeHUE; TU(Py3usi, OpOYHOBCKOE ABMKEHHUE, CTPOCHUE KUAKOCTEH M TBEPJIBIX TEI,
U3MEHEHuEe o0beMa Tel NpH HarpeBaHUM (OXJAXJEHUH), TEIUIOBOE pPABHOBECHUE,
UCIIapEHUE, KOHACHCALIMs, TUIaBJICHNUE, KPUCTAJUIN3allMsl, KUIIEHUE, BIAXKHOCTh BO3/lyXa,
CBSI3b CpPEIHEW KMHETUYECKOW SHEPTUM TEIJIOBOIO ABMXKEHUS MOJIEKYJ] C aOCOJIIOTHOU
TEMIIEPATYPOl, TIOBBIIICHUE AABICHUS Ta3a MPU €ro HarpeBaHUHU B 3aKPBITOM COCYIE,
CBA3b MEXAY IlapaMeTpamMHu COCTOSIHHS Tra3a B H30MpPOLECcCax; 3JIEKTpU3alUs Tel,
B3aMMOJICWCTBHE 3aps/iOB, HarpeBaHWe NPOBOJHUKA C TOKOM, B3aMMOJICHCTBUE
MAarHUTOB, JICKTPOMAarHUTHAas UHAYKIMS, IEMUCTBUE MAarHUTHOTO MOJis Ha MPOBOJHUK C
TOKOM U JABWXKYIIUNCS 3apsf, IEKTPOMArHUTHBIE KOJEOAHUS U BOJIHBI, IPSIMOJIMHENHOE
pacnpoCTpaHEHUE CBETa, OTpa)K€HUe, NpesioMieHue, HHTepdepeHuns, audpakuus u
nojsipu3anusl CBeTa, Juclepcusi cBera; (orolrnekrpuueckuit 3¢PdEeKT, CBETOBOE
JaBJICHUE, BO3HUKHOBEHHME JMHEHYATOro CIEKTpa aToMa BOJOpPOAA, €CTECTBEHHAs WU
UCKYCCTBEHHAs paIMOAKTUBHOCT;

3) BiajeHUE OCHOBOIOJATAONIUMH (U3NYCCKHMMU TOHATHSIMH M BEIMYHMHAMH,
XapaKTEepU3yIOIMUMHU (PU3NYECKUE MPOIECCHI(CBI3aHHBIMU C MEXAHUUYECKUM JIBUKEHUEM,
B3aMMOJICUCTBHEM  TEJI, MEXaHWYECKUMH KOJICOAHHWSMU U  BOJHAMHU, AaTOMHO-
MOJIEKYJISIDHBIM CTPOCHHEM BEILIECTBA, TEIUIOBBIMU TMIPOLIECCAMU; BJIEKTPUUECKUM U
MAarHUTHBIM TIOJISIMH, DSJEKTPUYECKUM TOKOM, DJIECKTPOMATHUTHBIMU KOJICOAHUSMU H
BOJTHAMHU;, OINTUYECKUMHM SIBJICHUSIMHU; KBAaHTOBBIMU SIBJICHUSMH, CTPOCHHEM aToma M
aTOMHOTIO a1pa, PaAMOaKTUBHOCTBIO); BIIAJICHUE OCHOBOIIOJIaratoIuMH
ACTPOHOMUYECKUMH  TIOHSATHSIMH,  TO3BOJIIOIMIMMH  XapaKTEpPH30BaTh  MPOLECCHI,
OPOUCXONAIIME Ha 3Be3JaxX, B 3BE3JHBIX CHCTEMaX, B MEXIaJlaKTUUYECKOU cpele;
JIBIDKEHHE HEOECHBIX TeJI, DBOJIIOIIMIO 3Be3/ U BeeleHHoi;

4) BmajgeHWE 3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPUSAMH (3aKOH BCEMHPHOTO
tarotenus, |, 1l u Il 3akonsl HeloTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW SHEpIuw,



3aKOH COXPaHEHUsl UMITYJIbCa, TPUHIUI CYNEPIO3ULIUUA CUJI, IPUHIIUIT PABHOTIPABHOCTH
WHEPIUATBHBIX CHUCTEM OTCUETa; MOJICKYJIIPHO-KHHETUYECKYI0O TEOPHIO CTPOCHHUS
BEIIIECTBA, Ta30BbIC 3aKOHBI, MEPBHI 3aKOH TEPMOIWHAMUKH; 3aKOH COXpPaHCHUS
ANEKTPUYECKOro 3apsija, 3akoH Kyrnona, 3akoH Oma aJig ydyacTka 1enu, 3akon Oma Jiist
MOJIHOW DJIEKTPUYECKOW Lenu, 3akoH Jkxoyna - JleHma, 3aKOH 3JEKTPOMATHUTHOMN
UHAYKIUU, 3aKOH COXPAaHEHUsI HSHEPTUU, 3aKOH MPSIMOJUHEHHOTO paclpoCTpaHEHUs
CBETa, 3aKOH OTPaKCHUS CBETA, 3aKOH MPEJIOMJICHUS CBETA; 3aKOH COXPaHEHUS YHEPTUH,
3aKOH COXpPaHEHHUs HMITYJIbCa, 3aKOH COXpaHEHHUs SJIEKTPUYECKOTO 3apsija, 3aKoH
COXpaHEHHUsI MacCOBOTO 4YHCIA, MOCTyJaThl bopa, 3akoH paJuOaKTUBHOIO pacmnajaa);
YBEPEHHOE HCIIOJIb30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEH MpH aHalu3e (PU3MUECKHX
SIBJICHUU U ITPOLIECCOB;

5) yMeHHe yYHTHIBaTh TPAHUIBI TIPUMEHEHUS H3YyYCHHBIX (DH3MUCCKHX MOJCIICH:
MaTepHalibHasi TOYKa, WHEPIHAIbHAsICUCTEMA OTCUETa, WJACAIBHBIA Ta3; MOJIEIu
CTPOEHUS ra30B, )KUIAKOCTEH U TBEPJIBIX TEJI, TOUCUHBIN dJIEKTPUUECKUN 3apsil,

dliepHasi MOJEeNIb aToMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MpU PEHICHUH
bu3nuecKkux 3aaay;

6) BiagcHHE OCHOBHBIMH METOJaMH HAYYHOTO IIO3HAHUS, HCIOJb3YEMBIMH B
¢bu3HKe: MPOBOANTH NMPSIMbIE M KOCBEHHBIC M3MEpPEHUs (PU3MUECKUX BEIMYWH, BBIOHMpas
ONTHMAJIBHBIA CIMOCO0 W3MEPEHHUS W HCIONB3yS M3BECTHBIC METOABI  OICHKHU
MOTPEIIHOCTE U3MEPEHUM, MPOBOJUTH MCCIEAOBAaHUE 3aBUCUMOCTEH (U3UUYECKUX
BEJIMYUH C MCIOJIb30BAaHUEM TPSIMBIX W3MEPECHHM, OOBICHATDH MOTYUCHHBIC PE3YIbTaThl,
UCTIONB3YysT (U3MYECKUE TCOPWUU, 3aKOHBI W TIOHATHSA, W JIeJaTh BBIBOJBI; COOJIFOIATH
mpaBuja O€30IacHOTO TpyJa MPH IMPOBEACHUHM HCCIICIOBAaHWNA B paMKax y4eOHOTO
DKCIIEPUMEHTa M  Y4eOHO-MCCIIENOBATEILCKOW JCSITCIIBHOCTH C  HCIIOJB30BAaHUEM
U(GPOBBIX ~ M3MEPUTENBHBIX  YCTPOMCTB W JIaDOpaTOpHOro  00OPYIOBAHUS;
c(hOpPMHUPOBAHHOCTD MPEJICTABICHUNA O METOAaX MOJYYCHHUS HAYYHBIX aCTPOHOMHUYECKUX
3HAHUM;

7) chopMHPOBAHHOCTh YMCHHS pelIaTh PAaCUCTHBIC 3aqaud C SBHO 3aJaHHOM
(bu3nuecKoil MOJENbI0, HUCHOJIb3ys (U3NYECKHe 3aKOHBI M TPHUHIIUIBI, HA OCHOBE
aHajM3a yCIOBUS 3aJa4dl BBIOUpATh (U3MYECKYIO MOJENb, BBIICIATh (HU3UUYECKUE
BETUYMHBI W (OPMYJIBI, HEOOXOMUMBIC MJIS €€ PEIICHHs, MPOBOAUTH pacyeThl W
OIICHWBATh PEATLHOCTh IMOJYYEHHOTO 3HA4YCHUS (U3MUCCKOW BEITUYMHBI, pEIIaTh
KaueCTBCHHBIC 3aJ1ayd, BBICTpaWBass JIOTHYECKH HEMPOTHBOPCUYMBYIO  IICTIOUKY
pacCcy X JeHU C OMOpoil Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE
SIBJICHUIS;

8) chopMHUPOBAaHHOCTh YMEHUS MPUMEHSTH MOJyUYCHHbIC 3HAHUS JUISI OOBSICHEHHUS
YCJIOBHM MpOTeKaHusI GU3UUECKUX SIBJICHUN B MPUPOJIC U JJIS MIPUHATHUS MPAKTUYECKUX
pelieHnid B MOBCEIHEBHOM XKM3HU JJIs1 oOecrieueHuss 0€30MMacHOCTH MpH OOpaIlieHUuu C
OBITOBEIMU TIpHOOpPaMU W TEXHMUYECKUMHU YCTPONCTBAMH, COXPAHCHUS 3I0POBbI U
COOJIIO/IEHNST HOPMAKOJIOTHYECKOTO TOBEICHUS B OKpYXKalollehd cpene; MOHUMaHue
HEOOXOAMMOCTH MPUMEHEHHUS JOCTWKEHUNA (PU3UKU U TEXHOJIOTHH IS PAllMOHATBLHOTO
MIPUPOIOTIOTH30BAHMS;

9) chopMHPOBAHHOCTL COOCTBECHHOW IMO3MIMK II0 OTHOIIEHUIO K (PH3UUECKOM
nH(popMaIuu, MoIy4yaeMoOl U3 Pa3HBIX MCTOYHHKOB, YMEHUU HCIOJIb30BaTh MU(PPOBHIE



TEXHOJOTHH JJIsl TOMCKA, CTPYKTYpPUPOBAHMS, WHTEPIPETAIMM U MPEICTaBICHUS
y4eOHOIl M Hay4YHO-TIOMYJISIpHOW HMH(OpPMAIMK; pa3BUTHE YMEHHUH KpUTHYECKOTO
aHaJM3a rnoyryyaeMoi HHpopMauy;

10) oBnaseHue yMEHUSMH Pa0OTaTh B TPYNIE C BBIIOJIHEHHEM pPa3IHYHBIX
COL[MAJIBHBIX POJIeH, MIAaHUPOBATh PAa0OOTy TPYMIIbI, PALMOHAIBHO PaCIpEACIATH
JIESTEIbHOCTh B HECTAHJAPTHBIX CUTYyalMsIX, aJIeKBaTHO OICHUBATh BKJIAJ KaXKJOTO
U3 YYACTHUKOB TPYIIIHI B pEIICHUE PacCMaTPUBAEeMON IPOOIIEMBI;

11) oBmagerue (chopMHUPOBAHHOCTH MPEICTABIICHUI) TpPaBUIAMU 3aICH
buznyeckux GopMyn perabeHO-TOUCHHON cucTeMbl oOo3HaueHuit JI.bpaitnsa (s
CJICTIBIX U CJTA00BUIAIINX 00YUYAIOIINXCS).



2. CTPYKTYPA U COAEPX KAHUE OBIIIEOBPA3OBATEJILHOM

JAUCHUIIJIMHBI
2.1. O0bem 001e00pa3oBaTeNIbHOM TUCHHUILJIMHBI U BUJbI y4e0HOI1 padoThI
Buj yueOHoi1 padoThl O0bem B
yacax
O0beM 00pa3oBaTe/IbHON NPOrpaMMbl Y4eOHOH TUCHHUIIJIMHBI 176
B TOM YHCJIE:
-110 BUJIaM y4€OHBIX 3aHITHI:
Jlekumu, ypoku 56
JlaGopaTtopHbie 3aHATHS }
[IpakTHueckue 3aHATUS 62
Koncynpranmmn 2
CamocrosiTesibHasi padoTa 48
I[IpomexyTouHnas arrecTtanusi B popme KOHTPOIbHOU paboThI (1 ]
ceMecTp), IK3aMeHa (2 ceMecTp).




2.1. TemaTn4yeckuii JIaH U cojiep:KaHue 001Ie00pPa30BaTEIbHON Y4eOHOM AUCIIUIIMHBI

Koanl
KOMIIeTEeHI]
Conep:kanue y4eOHOIro MaTepuasia, J1ad0paTopHble U MPAKTUYECKHUE MM,
HanmenoBanme 3aHATHS, CAMOCTOSITeIbHAs padoTa o0yuyaromerocs, Kypcopas padora O0bem YpoBennb (bopmupos
pa3iesioB U TeM (mpoeKT) (ecnu IpeayCMOTPEHBI), HHbIE BU/IbI y4eOHO# padoThl B 4acoB 0CBOEHMSI AHUIO
COOTBETCTBHH € Y4eOHBIM IVIAHOM KOTOPLIX
€roco0cTBY
€T JIEMeHT
NPOrpamMMmsblI
IlepBbIii cemecTp 64
BBenenue ®dusnka — pyHgaMeHTagbHas HayKa o mpupoje. EcTecTBeHHO — HayYHBIN METOT 2 1 JInuHoCTHBIE,
MMO3HAHMS, €T0 BO3MOKHOCTH Y I'PAHUIIBI IPUMEHUMOCTH. MoenpoBanme MeTaIpeIMETHbIE U
(bU3NYIECKUX SIBIICHHUH U MPOLIecCOB. PoJIb SKCIIepUMEHTa U TEOPUH B IPOLIECCE IIPEAMETHBIE
MO3HaHMs npupoabl. Pusnyeckas BenuuuHa. [lorpemnoctn nu3mepeHuit KOMIIETEHIINH B
¢buznveckux BeauunH. Ou3ndeckue 3aKoHbl. [ paHUIIbI IPUMEHUMOCTH COOTBETCTBUHU C
¢u3nueckux 3akoHOB. [loHATHE O PpHU3MUECKOI KapTHHE MHpa. 3HAUCHHE ®I'OC cpennero
(bU3UKH TPU OCBOCHHH CIICIIHAIIBHOCTH o0miero
IIpogeccnonaIbHO-OPHEHTHPOBAHHOE COAEPIKAHUE 24 o0Opa3oBaHus,
Paszpnen 1. Mexanuka YTBEPKJIEHHOTO
Tema 1.1. OcnoBbl |CoaepskaHue y4eOHOI0 MaTepuaia IIPUKa30M
KHHEMATHUKH Mexanuyeckoe JBUKEHHE. XapaKTEPUCTUKUM MEXAHUYECKOTO JBHIKCHUS: 4 1 Mpunucrepcrsa
IepeMeNIeHne, IMyTh, CKOPOCTb. PaBHOMEpHOE MpPSMOIMHENHOE JIBUKECHHE. 00pasoBaHus 1
VYckopenne. PaBHomepemeHHoe TpsMonuHelHoe aBkeHHe. (CBoOoIHOE Haykn P® ot
najgeHde Tel. JIBUJKEHHE Tejia, OpOLIEHHOrO IIOA YIIOM K TOPU3OHTY. 17.05.2012 Ne 413
PaBHOMEpHOE ABMKEHUE IO OKPY>KHOCTH
IIpakTuyeckoe 3ausaTue Nel Pemenue 3anau «PaBHOMEpHOE IBUKEHUEY 2 2
IIpakTHyeckoe 3anaTue Ne2 Penenue 3a1a4 «PaBHOYCKOPEHHOE IBHOKEHHUE) 2
Tema 1.2. Conep:kaHue y4eOHOIro MaTepuaa
3akonbl mexanukH| [lepsolii 3akon HetoTona. Cuna. Macca. Mimmyiisc. 4 1
HrioTona Bropoii 3akon HetoToHa. OCHOBHOM 3aKOH KJIACCUYECKON JUHAMUKH.

Tperuii 3akoH HproToHa. 3aKOH BCEMHMPHOTO TATOTEHMs. |'paBUTAlIMOHHOE




none. Cuna tskxectd. Bec. CrnocoObr m3MepeHus macchl Teil. Cuibl B
MeEXaHUKE.

IpakTuyeckoe 3anaTue Ne3 «Kunemartuka. 3akonbl Mexanuku HoroToHay 2 2,3
Tema 1.3. Conep:kaHue y4eOHOT0 MaTepHuaJia
3aKoHbI 3aKOH COXpaHEHMs UMITYJIbca. PeakTUBHOE IBUYKEHUE. 4 1
COXpaHEeHHs B Pabora cunmel. PabGota moOTeHIMAIBHBIX CHJI.  MOIIHOCTh. DHEPTHUs.
MeXaHHMKe Kunernueckass osueprus. IloreHumanbHass »5sHeprusi. 3aKOH COXpaHEHUS
MeXaHW4YeCcKoM sHepruu. [Ipumenenne 3aKk0HOB COXpaHEHMUS.
IpakTuyeckoe 3ansitue Ned Pemienue 3anau "J[BukeHue mnoja JEHCTBUEM 2 2
HECKOJIBKUX CHJI»
IIpakTuyeckoe 3anaTHe NeS Permenue 3a1au " 3aK0OHbI COXpaHEHUS B 2 2
MEXaHUKE
IMpakTuyeckoe 3ansaTne Ne6 Penienue 3agau "3akoHbl COXpaHEHUS B 2 2,3
MEXaHUKE
Pa3nes 2. MoJsiekyasipuasi pu3nka v TepMOIHHAMHUKA 30
Tema 2.1. Coaep:xanue yueOHOTro MaTepuaJia
OcHoBBI OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKON Teopun. Pazmepsl u Macca 4 1
MOJIEKYJISIPHO- MoJieKyl1l U aTtoMoB. bpoyHoBckoe nBuxkenue. quddysusa. Cunsl u sHEprus
KHHETHYeCKOoi MEXMOJIEKYIIAPHOTO B3auMojieicTBUsl. CTpoeHue razoo0pa3HbIX, JKUIKUX H
TeOPHUH. TBepbIX TeJ. CKOPOCTH IBIKEHHS MOJIEKYI U X U3MEPEHHE.
Hneanvubiii ra3  (MneanbHbiii ra3. /[laBnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYJSPHO-
KMHETHYECKON Teopuu. TemrepaTypa W ee u3MepeHue. ['a30Bble 3aKOHBI.
AOCOTIOTHBIN HYNb TEMIEpaTyphl. TepMOAMHAMUYECKAS IKaJIa TEMIEPATYpPHI.
YpaBHEHHE COCTOSIHUS UACATHHOTO raza. MoJsipHasi ra30Basi MOCTOSTHHAS.
IIpakTuyeckoe 3anaTue Ne7 Pemenue 3amau «YpaBHeHue MenpeneeBa- 2 2
Knanelipona. ['a30BbIe 3aKOHBDY
Tema 2.2. Copep:kanue y4eOHOIro MaTepuaa
OcHoBBI OcCHOBHBIE TIOHATUS W ONpeAelieHus. BHYTpeHHsiE DJHEprusi CHUCTEMBI. 6 1
TePMOAMHAMHUKHN |BHyTpeHHss1 2Heprus wuaealbHOro rasa. Pabora um Termuora Kak (QOpMbI

nepefadyd dHEpruu. TemIoeMKOCTb. YAelbHas TEIJIOEMKOCTb. Y PaBHEHHE
TertoBoro Oananca. [lepBoe Havasio TepMOAMHAMUKH. AMa0aTHBIN MPOIIEeCC.
TemnosBele nBurarenu. IlpuHumn nedictBus TeruioBo MamuHbl.  KITJT

TCIIJIOBOT'O ABUTIaTCIIA.




BTOpOC Ha4daJIO0O TCPMOJUHAMUKMU. XOJ'IO,Z[I/IJ'IBHBIG MalIWHBI. OxpaHa IIPpUPOJbI.

IIpakTnueckoe 3ansaTue Ne Pemenue 3anau «llepBbiii 3aKkoH
TepMOauHaMUKU. [IpuMenenue nepBoro 3akoHa TEPMOJIUHAMUKH K
H30IIPOLECCAMY.

Tema 2.3.

CBoiicTBa mapos.

CpoiicTBa
JKHJAKOCTEH.
CaoiicTBa
TBEPAbIX TeJl

Copep:kanue y4eOHOro MaTepuaJa

Hcnapenne u koHaeHcanus. HachleHHbIi nap 1 ero cBoicTBa. AOCONIOTHAS U
OTHOCHUTEJIbHASA BJIAXKHOCTh BO3yXa. Touka pocsl. Kunenue. 3aBUCUMOCTD
TEeMIIepaTyphl KAIIEHU OT AaBieHus. lleperpeTslii map u ero ucrosib30BaHue B
TEeXHUKE. XapaKTepUCTHUKA )KUJIKOTO COCTOsIHUS BellecTBa. [loBepXHOCTHBIN
CJIOH JKUJKOCTH. DHEPIUs IOBEPXHOCTHOI'O CJIOS. SIBJIEHMS HA IpaHuLEe
XKUJKOCTHU C TBEpAbIM TenoM. KanmuisapHele siBiaeHus. XapakTepucTHKa
TBEPJIOTO COCTOSIHUSI BEIIECTBA Y IPYTHe CBOMCTBA TBEPABIX Tell. 3aKoH ['yka.
Mexanuyeckue CBOMCTBA TBEPABIX Tel. TermmoBoe pacimpeHue TBEPAbIX Tell U
*)uJkocten. [1naBneHne u kpuctaums3anus.

CamocrosiTesibHas padora

12

Pa3nes 3. DiekTpoanHaMuKa

28

Tema 3.1.
DJleKTpHYecKoe
noJje

Conep:xaHue yueOHOro MaTepuaJia

DneKTpUYeCcKuit 3apsi1. 3aKOH COXPaHEHUs AIEKTPUIECKOTO 3apsiaa. 3aKOH
Kynona.

Onexrpudeckoe moiie. HanpsokeHHOCTH AnekTpraeckoro nois. [TpuHimn
cyrneprno3unuu nonuen. Pabora cun snekrpocratudeckoro moins. [loreniuman.
Pa3HOCTh OTEHITMAIOB. DKBHUIIOTEHITHAILHEIC TOBEPXHOCTH. CBSI3b MEXKTY
HaMPSKEHHOCTHIO M PA3HOCTHIO TOTEHITHAIOB AJIEKTPUIECKOTO MOJIS.
[TpoBOTHUKY B 3JIEKTPUIECKOM IT0JIe. JIUDTIEKTPUKH B DJIEKTPUIECKOM TIOJIE.
[Monspuzanus audnexTpukoB. KonaeHncaropsl. CoequHEHNE KOHIEHCATOPOB B
Oarapero. DHeprus 3apsHKEHHOTO KOHIGHCATOpa. DHEPTHUS dIIEKTPUIECKOTO
OIS

IIpakTuyeckoe 3ansaTre Ne9 Pemenue 3agau «NEKTPUUECKOE TTOJIEN.
IIpoMe:xxyTOUYHAsI aTTECTAlUs -KOHTPOJIbHAs padoTa

Bropoii cemecTp

112

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COCPKAHUE

Tema 3.2.

| Conep:xanne yueGHoro marepuasa

10




3aKOHBI
NOCTOSHHOI'O
TOKA

YcnoBusi, HEOOXOAUMBIE JIJI1 BOSHUKHOBEHHUS W TOJJIEPIKAHKS IJICKTPHUECKOTO
Toka. Cmima TokKa M IUIOTHOCTh TOKa. 3akoH OMa Juisi ydacTKa IICTIH.
3aBUCHMOCTh 3JIEKTPUYECKOTO COMPOTUBIECHUS OT MaTepuaia, JIMHBI U
IJIOIIAN TTONEPEUYHOI0 CEUYEHUS IMPOBOJHHMKA. 3aBUCUMOCTH COMPOTHBIICHUS
MIPOBOJIHUKOB OT TEMIIEPATYpHI.

OJIC ucrounuka. 3akoH OMma nis nojHod nenu. CoelrHEHUE MPOBOJIHHUKOB.
CoenuHeHrEe UCTOYHUKOB 3JIEKTPUYECKOM SHEpTHU B 6aTapero.

TennoBoe neWcTBHE ANEKTPUYECKOTO TOKa. 3akoH JIxoymns-Jlenna. Pabora n
MOIIHOCTb JIEKTPUYECKOTO TOKA.

IIpakTuyeckoe 3anaTue Ne 11 «3aK0HBI TOCTOSTHHOTO TOKa

Tema 3.3.
DJIeKTpUYecKHil
TOK B Pa3JIHYHBIX
cpeaax

Coaep:xanue y4eOHOIro MaTepHuaJia

DNeKTpUUECKU TOK B MeTaJulax. DJIEKTPOHHbIN ra3. Pabora Beixoaa.
DNEKTPUYECKUN TOK B DJIEKTPOIUTAX. DNEKTposn3. 3akoHbl Dapanes.
[IpumeHneHue 1eKTpoIIn3a B TEXHUKE.

DneKTpUUYECKUi TOK B razax v Bakyyme. Monusanus rasza. Buabl ra3oBbix
pa3psaos. [lonstue o nnazme. CBONCTBA U IPUMEHEHHUE 3JIEKTPOHHBIX TYYKOB.
DneKkTpudeckuil TOK B nonynpoBogHukax. CoOCTBEHHas! MPOBOAUMOCTh
M0JIyIPOBOIHUKOB. [107yITpoBOJTHUKOBBIE TPHOOPHI.

Tema 3.4.
MaruutHoe moJjie

Coaep:xaHue y4eOHOro MaTepuaJia

BexkTop nHIyKIIMu MarHuTHOrO nosist. JleicTBre MarHUTHOTO MOJIsl Ha
MPSMOJIMHENHBIN MPOBOJAHKK C TOKOM. 3aKOH AMriepa. B3anmonelicTBie TOKOB.
MarnuTHbIi oTok. PaboTa mo nepemMenieHno B MarHuTHOM T10J1€ TTPOBOJTHUKA
C TOKOM.

JleficTBe MarHUTHOTO TOJIA Ha OB KyIMiics 3apsia. Cuna Jlopenna.
OrnpezenieHne yAeIbHOr0 3apsiia. Y CKOPUTENIH 3apsHKEHHBIX YacTHII.

Tema 3.5.
DJIEKTPOMATHUTH
ast HHIYKIUSA

Conep:kanue y4eOHOTro MaTepuaa

DneKTpoMarHuTHas MHAYKLIKA. BuxpeBoe aiekTpuieckoe node.
CaMOMHyKIIHsI. DHEPrys MArHUTHOTO TTOJISL.

IIpakTnyeckoe 3anaTue Nel2 Pemenue 3agau «MarauTHoe nose.
DNeKTpOMarHuTHas MHIYKIHS)

IIpakTuyeckoe 3ausiTue Nel3 Pemenue 3anauy « MarauTHoe moJie.
DNEeKTpOMaruHuTHast MHIYKITUS»

2,3

Pa3nen 4. Kojred0anusi ¥ BOJIHBI

24

Tema 4.1.

\Conepmaﬂne y4e0OHOro MaTepHuaJia

11




Mexanunueckue
KoJ1e0anus

KosebartenpHoe aBrkenue. ['lapmonndeckue kojedanus. CBOOOIHBIC
MeXaHHYeCKHe Konebanus. JInHeiinbIe MexaHnuecKue KojiebaTeIbHbIe
cucremsl. [IpeBparienne snepruu npu kojiaedaTeabHOM ABHKeHHHA. CBOOOIHBIE
3aTyXxarllue MeXaHnYeCcKue KoyieoaHus. BeIHyKIeHHbIC MEXaHUYCCKUE
KoJieOaHusI.

Tema 4.2.
Ynpyrue BoJIHbI

Coaep:xaHue y4eOHOIro MaTepuaJia

ITonepeynsle ¥ NPOIOJIBHBIE BOJIHBI. XapaKTEPUCTUKU BOJIHBL. Y DaBHEHHE
TIOCKO# Oerymieid BonHbl. MHTepdepennuns BoaH. [lonsarue o audpaxium BoIH.
3BYKOBBIE BOJIHBI. YJIBTPa3BYK U €r0 IPUMEHEHHUE.

IpakTuyeckoe 3anaTue Ne 14 Pemenue 3anau «MexaHnnueckue KoieOaHus u
BOJIHBD)

IpakTuyeckoe 3ansaTue Nel5 Pemrenue 3anau «MexaHndeckue KojieOaHus
BOJIHBI»

2,3

Tema 4.3.
JIEKTPOMATHUTH
ble KOJIeDaHusl.
JJIEKTPOMATHUTH
bl€ BOJIHbI

Coaep:xaHue yueOHOro MaTepuaJia

CBoOoHBIE ANIEKTpOMarHuTHbIE KoseOanus. [IpeBpaienue sHepruu B
KOJIeOaTeIbHOM KOHTYpE. 3aTyXaloIlIHie 3JIEKTPOMAarHUTHIC KOJIeOaHusI.
I'enepaTop He3aTyXarOMIMX IEKTPOMATHUTHBIX KoJieOaHuii. BeIHy X 1eHHbIE
AIEKTPUUECKUE KOJIeOaHusl.

[Tepemennslit TOk. EMKOCTHOE ¥ MFHIYKTHBHOE COTIPOTHUBIICHUS ITEPEMEHHOTO
ToKka. 3akoH OMa Jy1s e IEpeMEeHHOTo Toka. PaboTa 1 MOIITHOCTh
nepeMeHHoro Toka. ['enepatopsl Toka. Tpancdopmaropsl. Toku BEICOKOM
gactoThl. [lonydenune, mepenada u pacrpeeneHne IeKTPOIHEPTUH.
DIEeKTPOMArHUTHOE MOJIe KaK 0COOBIN BUA MaTepuu. DIEKTPOMArHUTHbBIE
BosIHBL. Bubpatop 'epua. OTKpbITHIN KonebaTenbHbIN KOHTYp. M300peTeHue
pamguo A.C. ITonoBeiM. [Tonsitue o paarocssszu. [Ipumenenue
AJIEKTPOMArHUTHBIX BOJIH.

CamocrosiTesibHast padoTa

10

Pa3gen 5. OnTuka

24

Tema 5.1.
IIpupona cBera

Coaep:xanue yueOHOIro MaTepuaJia

CxopocTh pacnpocTpaHEHUs CBETA. 3aKOHBI OTPAXKEHUS U IPETIOMIICHUSI CBETA.
[TonHoe oTpaxkenue cBera. JInu3bl. ['11a3 kak ontryeckas cucrema. OnTudecKkue
pUOOPBHI.

Tema 5.2.

Conep:kanue y4eOHOT0o MaTepuaJia

12




BosiHoBBIE WunTepdepennus creta. KorepeHTHOCTH cBEeTOBBIX Jiyueil. HTepdepeniys B 2 1
CBOliCTBa CBeTa TOHKHX IJIeHKax. [Tonocel paBHo# Tonumuel. Konsna HeroToHa.
Hcnonp3oBanue nutepdepeHn B Hayke u TexHuke. udpakius cera.
Judpakius Ha 1mieny B napauieldbHbIX Jiydax. {udpakiuonnas pemeTka.
[TonsiTre o ronorpadumu.
[Tonspuzanus nonepeunsix BoH. [lonspuzamus ceera. J[BoitHoe
ayuyenpenomiuenue. [lonspounsl. lucnepeus csera. Bunbl ciektpoB. CrekTpsl
ucnyckanusi. CHeKTpbl NOTJIOMIEHUs. Y IbTpaduoIeTOBOE U HH(PpaKpacHOe
n3iydeHus. PentreHoBckue ayuu. VX npupona u cBOMCTBA.
IpakTuyeckoe 3anaTue Nel6 Pemenne 3anau «IIpenomienue crera. 4 2
Jlndpakimonnas pemeTka
IIpakTnueckoe 3anaTue Nel7 Pemenue 3anau «lIpenomienue ceera. 4 2,3
Jlndpakimonsas pemeTka
CamocrosiTejibHasi paboTa 10 3
Pa3nes 6. CnenmnaJjibHasi TeOPMs OTHOCUTEJIBLHOCTH 6
Tema 6.1. Coaep:xanue yue0HOro MaTepHaJia
CnennanbHas MHBapnaHTHOCT, MOIyJsl cKopocTd B Bakyyme. llocTymaTel OiHIITEHHA. 2 1
TEeOpHs [IpocTpaHCTBO M BpeMs CIIEIMAIBHONM TEOPUHA OTHOCHTEIIBHOCTH.
OTHOCHTENBbHOCTH |CBsI3b MAacChl M SHEPTUU CBOOOTHON YaCTHIIBI. DHEPTHUs MOKOs
IIpakTnyeckoe 3anaTue Nel8 Pemenne 3anau «CBsA3b Macchl U SQHEPTUU 4 2
CBOOOIHOM YaCTHUIbl. DHEPTHUs TOKOS»
Pasznen 7. KBanToBas pusuka 32
Tema 7.1. Copaepxanue yueOHOro MaTepuasa
KBanToBasn TennoBoe nznyuenue. Pacnipenenenue suepruu B CeKTpe aOCOIOTHO YEPHOTO 2 1
ONTHKA Tena.
KBanroBas runoresa [1nanka. ®otonsl. BHennuii porosnekrpudeckuii
s dext. Buyrpennuit horoaddext. Tumbl porornemenToB. JlaBieHue cBeTa.
[ToHsiTHE O KOPIYCKYJISIPHO-BOJIHOBOM MPHUPOJIE CBETA.
IIpakTnyeckoe 3anaTue Nel9 Pemenue 3anau "®opmyna DWHIITENHA U1 6 2
dbotorddexra. DoToHb!"
IpakTuyeckoe 3anaTue Ne2() Pemenne 3anau «KBaHTOBast ONTHKA» 6 2,3
Tema 7.2. Conep:xxanue yueOHOro MaTepuaJia

13




®du3uka aroma. |PazBuTHe B3IJIS0B HAa CTPOEHUE BEUIECTBA. 3AKOHOMEPHOCTH B @TOMHBIX 2 1
du3nka aTOMHOI0 |CIIEKTpax Bojopoa. SnepHas monenb aroma. OnbiTel J. Pezepdopaa. Monens
sapa aroma Bojopoza o H. bopy.

I'mnotesa ne bpoiinsa. CooTHomeHue HeonpeneaeHHocTel [ elizenoepra.
KBanrtoBble reneparopsl. EcTecTBeHHast pail0aKTHBHOCTh. 3aKOH
paanoakTUBHOrO pacnaga. CriocoObl HAOMIOACHUS U PETUCTPALIUH 3aPSKEHHBIX
gactuil. Ddexr BaBunosa-Uepernkosa. CTpoeHHE aTOMHOTO Spa.

JledekT Macchl, SHEPTUS CBA3U U YCTOMYMBOCTh ATOMHBIX sJiep. S iepHbie
peakuuu. MIckyccTBeHHas paIMOAKTUBHOCTS. Jlenenue Tskenbix saep. Llennas
siIepHas peakuus. YIpasisieMas LelHas peakuus. S1epHsblil peakTop.
[Tonyyenue paarnoakKTUBHBIX U30TONOB U MX MPUMEHEHUE. buonornyeckoe
JICCTBUE PAJAMOAKTUBHBIX U31y4YeHUN. DJIE€MEHTAapHbIC YACTHUIbI.
CamocrosiTesibHas padora 16 3

Koncyabranuun -

IIpomexyTouHas aTTecTALMA — IK3aMeH 8

J1is XapaKTepUCTUKH YPOBHS OCBOCHUS yUeOHOTO MaTepraia UCIOIB3YIOTCS CIEeIyIOIIe 0003HAYCHHUS:
1. — o3HaKkoMUTENBbHBIN (Y3HABAHUE U3YYEHHBIX OOBEKTOB, CBOMCTB);

2. — peNPOAYKTUBHBIN (BBITIOJIHEHUE JEATEILHOCTH 110 00pa3ily, HHCTPYKIIMH, METOTUICCKUM PEKOMEHIAITUSAM WJTH TT0]T
PYKOBOJCTBOM);

3. — MPOAYKTUBHBIN (TIJITAHUPOBAHKUE U CAMOCTOSITEILHOE BHITIOJIHEHUE JEATEIHLHOCTH, PEIICHHE MPOOIEMHBIX,
CUTYallMOHHBIX 3aJIaHUM ).



3 YCJIOBUsA PEAJIMBAIINN PABOYEN IHPOI'PAMMUbI
OBINEOBPA3OBATEJIBHOU TNCIUIT/INHBI

3.1 MarepuajbHo-TeXHHUYECKOE OOecreyeHue

ITpu peanuzanuu 00pa30BaTEIBHONM MHPOrpaMMbl IO  CHELHUAIBHOCTU
13.02.07 DOnektpocHabxeHHe (MO OTpacisiM) HCHOJB3YIOTCS  CIEAYIOLINE
KOMITOHEHThI MaTepHabHO-TEXHUUECKON 0a3bl Il U3YUYCHUS JUCIUILTHHBL.

YueOunas aynuropus 18 Ha 30 mocagouHbIX MECT ISl MIPOBEACHUS yU4EeOHBIX

3aHATHI BCeX BUAOB (B T.4. MPAKTUUECKOW MOJTOTOBKH O0YYAIOIIUXCS), TPYIIOBBIX
U WHAWUBUIYAJIbHBIX KOHCYJBTALIMN, TEKYIIETO KOHTPOJSI M MPOMEKYTOUYHOU
arrectanuu 1o aapecy yi. IlpsuumaukoBa 1.14 ctp. 6 yueOHbId Kopmyc 21.
IlepcoHanbHbIll KOMIIBIOTEP C BBIXOJAOM B MHTEPHET, 3KPaH JJIA MPOEKTOPa, TOCKA
MapKepHas, IPOCKTOp, 2 KOJOHKH, Y4YeOHBIC CTOJBI, YYCHHUYCCKUE CTYJIbS,
KJIaBUATypa, KOMIIbIOTEPHAs MbIIb, HATJISAHBIE TOCOOUSI, TIAKATHI.

Jlexumonnsie aymutopun 31 n 15 -mo 120 mocagounsix mect.IlepconanbHbII
KOMIIBIOTEP C BBIXOAOM B HHTEPHET, DKpaH sl MPOEKTOpa, TOCKAa MapKepHasd,
IPOEKTOp, 2 KOJIOHKU, Yy4eOHBbIE CTOJbI, YYCHUYECKHE CTYJbs, KJIaBUATYpa,
KOMITBIOTEpHAsI MBIIlIb, HATJISAHBIC IMOCOOMS, TUIaKaThl, CTEHIbI 1O ajpecy VIl
[IpstHunHuKOBA 1.14 cTp. 6 yuebHsii kopmyc 21.

[ToMelienre aJjiss caMOCTOSITEILHOM pabOThl 00yUarommxcs, ayautopus 6, ¢
BBIXOJIOM B ceTh «VHTEepHET» U JOCTYNIOM B SJEKTPOHHYIO HH(POPMAIMOHHO-
0o0pa3oBaTeIbHYIO Cpelly YHUBepcHuTeTa 1o aapecy yi. [Ipsuumnukosa 1.14 ctp. 6
y4eOHbIi Kopryc 21, cnenuann3upoBaHHasi MeOelb: CTOJBl YyYeHWYecKue — 6 IiT.,
ctynbsa — 12. TexHuueckue cpencrtBa oOyueHus u marepuaibl: [lepcoHanbHbIC
KOMITBIOTEPHI C BBIXOJIOM B HUHTEPHET — 6 IIT.

[Tomemenune st caMocTOsITENbHOM PaboThl oOydaronuxcs — lleHTpanbHas
HayuyHas Oubmmotexa numenu H.W. XKenesnosa no anpecy JluctBenanunas anmies, 2,
Kop1. 1, — ynTanpHBIC-KOMITBIOTEpHBIE 3aIThI (Ha 50 MOCagoYHBIX MECT) C BBIXOJIOM B
WHTEpHET.

Ilepeuenv He 00x00uMbIX KOMNIEKMOE JTUUEHIUOHHOZ0 NPOPAMMHOZO
obecneueHus.

Microsoft Office (Microsoft Office Excel, Microsoft Office Word, Microsoft
Office PowerPoint, Microsoft Access 2007),0Oneparnmonnas cucrema Microsoft
Windows 10, ZIP, Google Chrome, Adobe Reader, Skype, Microsoft Office 365,
AntuBupyc Kacnepckuii.

3.2. YueOHas auTepaTypa u pecypchbl HHGOPMALMOHHO-00pa30BaTeIbHOM

CPCALIYHUBECPCUTETA, BKIIIOYAad IEPECUYCHD yqe6H0-MeTozmqec1cor0 odecreuyeHus AJIA

CaMOCTOSATEIbHOM PadoThl 00YYAOLIMXCS 10 AUCHUIIIMHE
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OcHoBHas JiUTEpPATypa

1. Apucrorens, -. @usuka / Apucrorens ; nepeBoguuk B. I1. Kapmnos.

— Mocksa : U3narenbctBo FOpaiit, 2023. — 228 ¢. — (AHTOJIOTUSI MBICIH). —
ISBN 978-5-534-08826-7. — Texcr : anexkTponHsIi // ObpazoBatenbHast
wiatgopma FOpaiit [caiit]. — URL: https://urait.ru/

2. Bacunnes, A. A. ®usuka : yaeOHOE TOCOOUE I CPETHETO
npodeccrnoHabHOro odpazoanus / A. A. Bacuibes, B. E. ®enopos,

JI. JI. XpamoB. — 2-¢ u31., ucnp. u gon. — Mocksa : M3gatensctBo FOpaiiT,

2023. — 211 c. — (IlpodeccuonanpHoe oopazoBanue). — ISBN 978-5-534-05702-
7. — Texkcrt : anexTponHbIii // O6pa3oBaTenpHas wiardopma KOpait [caiiT]. —
URL: https://urait.ru/

3. Auizeniion, A.E. ®usuka: y4eOHUK U MPAKTUKYM [JIsI  CPEIHETO
npodeccuonanpbHoro obpazoBanus / A. E. Aizeninon. — Mocksa : M3matenscTBo
Opaiit, 2023. — 335 ¢. — (IIpodeccronanbroe oopazoBanue). — ISBN 978-5-534-
00795-4. — Texcr : anextpoHHbIN / OOpa3oBaTtenbHas Tiargopma FOpaidt [cait].
— URL.: https://urait.ru

JlonmoJIHUTeIbHASI JIUTepaTypa:
1. Ky3nenoB, C. W. ®usuka: onTtuka. DJIEMEHTbl aTOMHOW M SIEPHOU

bu3uKH. DeMeHTapHble YacTUIlbl: yueOHoe nocodue st By3oB / C. W. Ky3Henos.
— Mocksa: UznarensctBo FOpaiit, 2021. — 301 ¢. — (Bpiciiee oO6pa3oBanue). —

ISBN 978-5-534- 01420-4. — Texkcr: onexkTpoHHBIM //  OOpa3oBaTenbHas
wiatgopma KOpaiit [caiT].

Y4eOHO-MeTOAMYECKHE MATEPHAJIbI:

1. Meroanueckue ykazaHus K TPaKTUIECKUM/Ta00paTOpHBIM paboTam
(Onexrponnsiii pecypc)/ Koposun FO.U., T'opoxos [.B., — Mocksa: PI'AYVY-
MCXA, 2021 — 5bC —«PI'AY-MCXA»

HNuTepHer — pecypcebl

OnexktpoHHO-O0nbmMoTeyHas cuctema PITAY-MCXA um. K.A. Tumupsizera
(manee DBC) caitt www.library.timacad.ru

Hayunas ANIEKTPOHHAS ounbmoTeka «KubepJlennnka»
-https://cyberleninka.ru/
CeteBas AIEKTPOHHAs oubnmoTeka arpapHbIX BY30B

4. KOHTPOJIb MU OHLEHKA PE3YJIBTATOB OCBOEHUA
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https://urait.ru/
https://urait.ru/bcode/514208
https://urait.ru/bcode/513094
http://www.library.timacad.ru/
https://cyberleninka.ru/
https://e.lanbook.com/books

JTYYEBHON UCHATIIMHBI
4.1,

@opMbI 1 METO/IbI KOHTPOJISI M OIIEHKH Pe3yJIbTATOB 00y4eHH sl

PesyiabTaTnl 00yyeHus

®opMbI U METOAbI
KOHTPOJISI ¥ OLIEeHKH
pe3yJabTaToB
00y4eHust

JUYHOCMHbLE:

- YyBCTBO T'OPJOCTH M YB@)KEHUS K MCTOPUM U JOCTHKEHMSIM
OTEYECTBECHHOHN (PU3MUECKON HAYKH; (PU3UUECKU TPAMOTHOE MOBEICHHE B
poeCCUOHAIBHON JIEATETLHOCTH U OBITY IPU 0OpaIleHUuH ¢ MpruOopaMu
U YyCTPOMCTBAaMHU;

- TOTOBHOCTb K IPOAOJDKEHHIO OOpa3oBaHUS U IOBBILICHUS
KBaJM(pUKAIMK B M30paHHON mNpodecCHOHAIBHONW AEATENbHOCTH |
00BEKTUBHOE OCO3HAHUE POJIH (PU3NYECKUX KOMIIETEHLIUH B 3TOM;

- YMEHHUE HCIOIb30BaTh JAOCTIKEHHSI COBPEMEHHOW (hHM3MYECKOM
HayKl M (U3MYECKUX TEXHOJOTMM Uil TOBBIILIEHUS COOCTBEHHOIO
WHTEJUIEKTYaJIbHOTO  Pa3BUTHUA B  BBIOpaHHOW NpodecCHOHATHHOM
NesTeNbHOCTH;

- YMEHHE CaMOCTOSTENILHO JJOOBIBATh HOBBIE IS ce0s1 hpu3ndecKue
3HaHUS, UCHOJB3Ys JAJI 3TOTO JOCTYIHbIE HCTOUHUKU UH(OpMaIuy;

- yYMEHHE BBICTpAaMBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOILICHHS B
KOMaH/Ie 110 pelIeHUI0 001X 3a/1a4;

- YMEHHE YIPABIIATH CBOECH I103HABATEIBHOM JEATEIBHOCTHIO,
IIPOBOJIUTh CaMOOLIEHKY YPOBHSI COOCTBEHHOI'O MHTEIJIEKTYaIbHOTO
pa3BUTHS,

MemanpeomenHbie:

- HUCHOJb30BaHWE  pa3IMYHBIX  BUJOB  IO3HABaTEJIbHOU
JESITeTbHOCTH JUIs peuleHns (PU3NIECKHUX 3a/1a4, TPUMEHEHHE OCHOBHBIX
METO/IOB MT03HaHMs (HAOIr0A€HUS, ONTUCAHUS, U3MEPEHUS, SKCIIEPUMEHTA)
IUTSL I3YYSHHS PA3IMIHBIX CTOPOH OKPY)KAIOIIEH eHCTBUTEIEHOCTH;

- HUCMOJb30BAaHUE OCHOBHBIX MHTEIUIEKTYaJIbHBIX OIEparHii:
MOCTAHOBKH 3aJlaud, (OPMYJIMPOBAHUS THUIOTE3bl, aHAJIM3a W CHHTE3a,
CpaBHEHMsI, O0OOOIIEHMs, CUCTEeMAaTU3allMl, BBIABICHUS TPUUYUHHO-
CIIEZICTBEHHBIX CBSI3€H, MOUCKA aHAIOTOB, (POPMYINPOBAHHS BBIBOIOB IS
U3YYEHHs] pa3IM4YHbIX CTOPOH (PU3MUYECKUX OOBEKTOB, SBICHUH U
MPOIIECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOIMMOCTH CTAJIKMBATHCS B
npodeccuoHanbHOU cdepe;

- yMEHHE TEHEpHUpOBaTh
HEO0XOAUMBIE ISl UX peasln3alluy;

- YMEHHE HCIOJb30BATh PA3IMYHBIE UCTOYHUKHU IS TTOTYYEHUS
¢buznveckoil nHpopMaIK, OLIEHUBATh €€ TOCTOBEPHOCTH;

- yYMEHHE aHAIM3WPOBAaTh W TPEACTaBIATh HH(OpMAIMIO B
pa3IMYHBIX BUAAX;

- yMeHHMe NyOJIMYHO NPEJCTaBIATh pe3yabTaTbl COOCTBEHHOTO
WCCIIC/IOBAHMSI, BECTH JMCKYCCHH, IOCTYITHO M TapMOHHYHO COYeTas
cojiepkanue U (hopMBbl peCTaBIsIeMON HH(pOpMaIH;

npeomemmuuoie:

1) chopmupoBaHHOCTH MPEACTABICHUN O POJIH U MeCTe (PU3UKHU 1

ACTPOHOMHH B COBPEMEHHOW Hay4YHOW KapTHHE MHPA, O

unacn MW onpeacidaTb CpPEACTBa,

Tekyuii KOHTPOJIb:

r OIPOC YCTHBIN

(bpoHTaNBHBIN);
- TECTUPOBAHUE;

r BBITIOJIHECHHUEC

UCbMEHHOU pabOTHI;

r BBITIOJIHECHHUEC

IPAKTUYECKON pabOThI
(MHIMBUTyaNTbHAS
dbopma paboThI)

[Ipomexyrounas
arrecTanud B 1
cemectpe B hopMme
KOHTPOJbLHOU
padoTHl,

BO 2 ceMecTpe — B
dopme 3K3aMeHa.
MeTton npoBeaeHus
IIPOMEKYTOUYHON
aTTecTaluu —
BBITTOJIHEHHE
KOMILJIEKCHOT'O
3a/1aHus
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cucteMooOpa3yromed poiu (U3UKA B PA3BUTHH €CTECTBCHHBIX HayK,
TEXHHUKA W COBPEMEHHBIX TEXHOJIOTMM, O BKJIAJAE POCCUUCKUX H
3apyOCKHBIX  YYCHBIX-QU3MKOB B pa3BUTHE HAyKH; TOHUMaHUE
(bu3MUECKO# CyIHOCTH HAOIIOaeMBIX SBICHUI MUKPOMHPA, MaKpOMHUPA
U Meramupa; T[OHMMaHH€ POJMU AaCTPOHOMHH B  HPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKA U JAJbHEUIIEM HAy4YHO-TEXHUYECKOM Pa3BUTHH,
pos  ¢usuku B (QopMHUpPOBAHWUM Kpyrozopa U (PYHKIIMOHAIBHOU
rPaMOTHOCTH YEJIOBEKA I PELICHUS TPAKTUYECKHUX 3a/1aY;

2) chopMHUPOBAaHHOCTH YMEHHH paCIO3HaBaTh (DU3HUYCCKHE
SIBJICHUsI (TIPOIECCHI) U OOBSACHATh WX HA OCHOBE M3YYCHHBIX 3aKOHOB:
paBHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJMHEHHOE  JBUYKEHHE,
CBOOOJIHOE TAJEeHUE TeJ, JBWXKEHHE IO OKPYXKHOCTH, WHEPIUS,
B3aUMOJICHCTBUE TeJI, KoJieOaTeIbHOE ABHKEHUE, PE30HAHC, BOJHOBOE
nBokeHue; nudgysus, 6pOyHOBCKOE ABIKEHHE, CTPOCHUE JKUIKOCTEH U
TBEPJBIX TEJl, U3MEHEHHWE O0beMa T NpPH HarpeBaHWH (OXJIAKICHHH),
TEIUIOBOE  pPABHOBECHE,  HCHApEHUE, KOHACHCAUHWs,  IUJIABJICHHE,
KpUCTAJUIM3ALUsl, KUIIEHHE, BIAXKHOCTh BO3AyXa, CBA3b CpeaHEl
KMHETUYECKON SHEPruH TEIJIOBOTO JBIKCHHUS MOJEKYJ C a0CONIOTHOMN
TEMIIEpaTypol, NOBBIIICHHE JaBJICHUsS ra3a IpH €ro HarpeBaHuu B
3aKpBITOM COCYAE, CBSI3b MEXAY MapaMeTpaMH COCTOSIHHUS Tra3a B
M30Mpolleccax; AIEKTpU3aLUs TEJ, B3aUMOJICUCTBUE 3apsi10B, HArpeBaHUe
MPOBOJHHUKA C TOKOM, B3aWMOJICICTBUE MArHHUTOB, 3JEKTPOMATrHUTHAs
WHIYKUWS, JOEWCTBHE MAarHUTHOTO MOJs Ha MPOBOJHHUK C TOKOM U
JNBIDKYIIMICS — 3apsii, OJICKTPOMArHUTHBIE KOJIEOAHWS W BOJIHBI,
MPSAMOJIMHEHHOE PaclpOCTpaHEHHE CBETa, OTPaXEHHUE, MPEIOMJICHUE,
uaTepdepeHims, Tudpakus U TMOJIIPU3aIUs CBETa, JHUCIICPCHS CBETA;
doTosnekTpuuecknii  3P(HEKT, CBETOBOE JIaBJICHHE, BO3HUKHOBCHHUE
JINHEMYaTOro CHeKTpa aToMa BOJAOPOAA, €CTECTBEHHAsI U MCKYCCTBEHHAs
PaaO0aKTUBHOCTb;

3) BiaJeHHE OCHOBOIOJATAIOIIUMH (BU3UUCCKUMHU TOHATHIMH U
BEJTMYMHAMH, XapaKTePU3YIOIUMHU (PU3NUECKHE MPOIIECCHI(CBSI3aHHBIMU C
MEXaHUYECKHM IBM)KCHUEM, B3aHMOACHCTBHEM TEII, MEXaHUYCCKUMU
KoJeOaHUsIMU U BOJTHAMH; aTOMHO-MOJIEKYISPHBIM CTPOCHHUEM BEIECTBA,
TEIUIOBBIMU  TIPOLIECCAMH; DJIEKTPUYECKMM W MAarHUTHBIM TOJISIMH,
ANEKTPUYECKUM TOKOM, DIIEKTPOMATHUTHBIMU KONECOAHUSIMH U BOJHAMH;
ONTHUYECKUMU SIBICHUSMH; KBAHTOBBIMU SIBIEHUSMU, CTPOCHUEM aToMa U
aTOMHOTO S7pa, PaJUOaKTUBHOCTHIO); BJIAJIEHWE OCHOBOIMOJATAIOIINMU
ACTPOHOMUYECKUMHU  TOHATUSIMH, IO3BOJISIIOIIMMH  XapaKTEPU30BaTh
MPOLECCHl, NPOUCXOIAIINE Ha 3BE3JaX, B 3BE3IHBIX CHUCTEMAaX, B
MEXTAIAKTHYECKOHN cpefie; NBIKEHHE HEOECHBIX TeJ, IBOIOIUIO 3BE3/ U
Bcenennoli;

BIIQJICHUE 3aKOHOMEPHOCTSIMU, 3aKOHAMHU W TEOPUAMH (3aKOH
BcemupHoro tsarorenus, I, II u Il 3akonsr HeroTOHA, 3aKOH coXpaHEeHUs
MEXAaHUYECKOW DJHEPruM, 3aKOH COXPAHCHUS HMITYJIbCA, MPUHIUI
CYNEPIO3UIIMU CUJI, IPUHLUIT PABHOMPABHOCTH HHEPLMAIBHBIX CHUCTEM
OTCYETa; MOJEKYIIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOEHHUS BEIIECTBA,
ra3oBbl€ 3aKOHBI, MEPBbI 3aKOH TEPMOAMHAMHUKH; 3aKOH COXPAHEHHS
AJIEKTPUYECKOTo 3apsaa, 3akoH Kyiona, 3akoH Oma 171 ydacTka LenH,
3akoH Oma JIsl TIOJTHOM aneKTpudeckoil nenu, 3akoH [[xoyns - Jlenia,
3aKOH 3JIEKTPOMArHUTHOW MHAYKIMH, 3aKOH COXPAHEHUS SHEPIUH, 3aKOH
NPSMOJIMHENHOTO PACIPOCTPAHEHUSI CBETA, 3aKOH OTPAKEHUS CBETA,
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3aKOH MpPEJIOMJIEHUS CBETa; 3aKOH COXPAHEHUS DHHEPru, 3aKOH
COXpaHEHHMS HMITYJIbCa, 3aKOH COXPAHEHHUS OHIIEKTPUUYECKOro 3apsia,
3aKOH COXpaHEHHs MacCOBOrO 4wMcia, MOcTyldarel bopa, 3akoH
pPalMOAaKTUBHOTO paclaja); YBEpEHHOE HCIOJIb30BaHUE 3aKOHOB H
3aKOHOMEPHOCTEH MpH aHanu3e (U3NUECKUX SIBICHUN U MPOIIECCOB;

5)  yMcHMe YYMTBHIBaTh TPAaHHIBI MPUMCHEHHS H3YYCHHBIX
¢dbuznuecKkux MoJenel: MaTepuaigbHas TOYKa, HHepUualbHascUCcTEMa
OTCUeTa, UACAIBHBIN I'a3; MOJEIN CTPOCHUS Ira30B, )KUAKOCTEN U TBEPABIX
TeJ, TOUCYHBIN JIEKTPUUECKUM 3aps/,

sepHas MOJIeNIb aToMa, HyKJIOHHas MOJENb aTOMHOTO Sifjpa IpH
peuieHny GU3NYECKUX 3a/1a4;

6) BJIAJICHUE OCHOBHBIMH METOJaMH HAY4YHOTO TIO3HaHUS,
UCIOJIb3YEMBbIMU B (DU3HKE: TPOBOAUTH MPSMbIE U KOCBEHHbIE U3MEPEHUS
(U3NYEeCKUX BENUYMH, BHIOMpas ONTHMANBHBIA CHOCOO0 H3MEpeHHs W
UCIIONIb3YSl HW3BECTHBIE METOABl OILIEHKH TOrPEUIHOCTEH W3MEpeHH,
MPOBOJUTH HCCIENOBAaHHE 3aBHUCHUMOCTEH (DU3MUYECKMX BEIUYHMH C
UCIIONIb30BAaHUEM  TPSAMBIX  U3MEpPEHUH, OOBACHATH  MOTyYCHHBIE
pe3yabTaThl, WCHONB3Yysd (PU3MUYECKHEe TEOpPUH, 3aKOHBI W TOHATHUS, U
JeNaTh BBIBOJBI, COOMIOAATh MpaBWiIa O€30MacHOTO Tpyda Mpu
MIPOBE/ICHNH MCCIIEIOBAHNH B paMKaxX yueOHOTO SKCIIEpUMEHTa U y4eOHO-
UCCIIEIOBATENILCKON  JCSITENIbHOCTH C  HUCIHOJb30BaHUEM  ITHM(PPOBBIX
U3MEPUTENIbHBIX ~ YCTPOMCTB M J1abopaTOpHOro  00OpyHOBaHUS;
c(hOPMUPOBAHHOCTh MPEJACTABICHUNH O METOJaX MOJYyYEHHUS HayYHBIX
ACTPOHOMHUYECKUX 3HAHUM;

7) c(OpMUPOBAHHOCTh YMEHHUS pelIaTh pacdeTHbIe 3aJaud C
SIBHO 33JJaHHOM (PM3UYECKON MOEIBIO, UCTIONb3YS (PU3NYECKHE 3aKOHBI U
MIPUHIIMIIBI; HA OCHOBE aHAlM3a YCIOBUS 3aJaud BHIOMPATH (HU3HUECKYIO
MOJIeNb, BBIIENATH (PU3MUECKUE BEJIWYHHBI M (OPMYIBI, HEOOXOAUMBIC
Ul €€ pelleHus,, NPOBOJUTH pacyeTbl M OLIEHUBAThb pPEaTbHOCTb
TIOJTyYEHHOTO 3HAYCHUs (U3UYECKON BEIMUYUHBI; pellaTh KaueCTBEHHBIC
3aJaud, BBICTpauBas  JIOTUYECKH  HENPOTUBOPEUMBYIO  IETMOYKY
pacCyXIE€HHII C OMOpOM Ha HW3YyYECHHBIE 3AaKOHBI, 3aKOHOMEPHOCTH U
¢bu3nveckue sBICHUS;

8) c(OPMHPOBAHHOCTh YMEHHS TPUMEHATh MOJyYCHHBIC
3HaHUS s OOBSACHEHMs YCIOBHM NMpOTEKaHHUs (U3MUECKUX SIBICHUHA B
NpUPOJE W IS TIPUHATHS TPAKTUYECKUX DPEIICHWH B TIOBCEIHEBHON
KU3HU ISl oOecriedeHus Oe30MacHOCTH MpU OOpalieHHH C OBITOBBIMU
npubopaMH W TEXHHYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3II0OPOBBS U
COOJIIOJICHUSI HOPMAKOJIOTHUECKOTO TMOBEJIEHHUSI B OKpY)KaroLle cpene;
MOHWMaHWE HEOOXOJAWMOCTH TPUMEHEHHUsl MJOCTIDKEHWH (U3UKH U
TEXHOJIOTHH [yl PallMOHATIBHOTO MPUPOJIOTIONIE30BAHMS;

9) c(hOpMUPOBAHHOCTHh COOCTBEHHOW MO3UIIMH IO OTHOIIIEHHUIO
K (usnueckoid wuHpOpMalMHU, MOTy4aeMOH U3 pasHBIX HMCTOYHHKOB,
YMEHUH  HCIONB30BaTh  IUQPOBBIE  TEXHOIOTUH  JUISL  TIOWCKA,
CTPYKTYpUPOBAHUS, HHTEpIpETAllMM W TpEeACTaBICHUs y4yeOHOW U
HAYYHO-TIONYJSIpHOW HWH(GOpMAIMK;, pa3BUTHE YMEHHH KPUTHUECKOTO
aHaJM3a rnoyryyaeMoi napopmammm;

10) oBmageHue yMEHUSMH pabOTaTh B IPYIIE C BHITOJHEHHUEM
pPa3IUYHBIX  CONMANBHBIX pOJIeH, TIIAHUPOBaTh pPabOTy TPYIIIIHI,
paIMoHAIFHO PaCTIPEeNITh NeATELHOCTh B HECTAHIAPTHBIX CUTYAIIHsX,
aJIeKBAaTHO OIICHMBATH BKJIAJl KAXI0TO M3 YYACTHUKOB IPYIIBI B PELICHHE
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paccMaTpuBaeMoi poOIIeMBl;

11) oBnagenue (cOpMHPOBAHHOCTH MPEACTABICHUI) TPAaBUIAMHU
3anucu Gu3nIecKux GopMyl1 penbeHO-TOUCIYHON CUCTEMbl 0003HAUYCHHIA
JI.Bpaiins (mu1st cnensix ¥ cIaboBUIMIIMX 00YyJAIONUXCS).
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