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Pabouas nporpamma yuyeOHoi nucuumiunbl «OU3UKA» pa3zpaborana Ha
OCHOBAaHMH MPUMEPHON NPOrpaMmbl Y4eOHON IUCUUIUIMHBI, PEKOMEHOBaHHOM
OI'AY «®UPO» (mportokon Ne 3 ot 21 utons 2015 r., Perucrpannronnsiii Homep
peuensun 384 ot 23 wurona 2015 r. ®T'AY «OUPO»), B COOTBETCTBUU C
PekoMeHlaussMH IO OpraHU3alyy MOJIYy4YEHHUs CpeaHero oomero oOpa3oBaHUs B
npejesax 0OCBOEHUs 00pa30BaTENbHBIX MPOTrpaMM CpPeaHEro NpodeccuoHaIbHOro
oOpa3zoBaHusg Ha 0a3e OCHOBHOro oOmiero ooOpaszoBanusi ¢ yuderom llpumepHoit
OCHOBHOM 00pa3oBaTeslbHOM MporpaMMbl CpeAHero ooiiero oOpa3zoBaHus,
0/100peHHO# penieHueM (peaepaibHOr0 yueOHO-METOIUUECKOr0 O0BEIUHEHUSI 110
obmemy oOpazoBanuio (mpotokon oT 28 utons 2016 r. Ne 2/16-3) u Ilpukasa
MunucrtepcrBa npocselieHus Poccuiickoit deaepanun ot 12 aBrycra 2022 roaa
Ne 732 «O BHeceHuum u3MeHEeHUUW B (QeaepanbHbIi TOCYAAPCTBEHHBIN
oOpa3oBaTelbHBI CTaHIAPT CPEIHEr0 OOHIero 00pa30BaHMs, YTBEPKIACHHBIN
npukazoM MuHuctepcTBa oOpa3zoBanus M Hayku Poccuiickoit deneparuu ot 17

Mas 2012 r. N 413».

CocraBuTtenu: pernoaaBarens kadeapsl 00meo0pa3oBaTeIbHBIX JUCIATLIINH
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1. IACHOPT PABOYEMN TIPOT'PAMMbI YUYUEBHOM JAUCHUITJINHBI
«ODUIUKA»

1.1. O6s1acTh IpUMeHEHUsI IPOrPaAMMbI

PabGouas mnporpamma yueOHON aucummuiubbl siBasercs dvactbio [IIICC3 mo

cuemuaisHocTaM ClIO:
36.02.02 3ootexHusg,

35.02.09 HMxtuonorus u ppiOOBOICTBO;

35.02.06 TexHomorUM MPOU3BOJCTBA U MEPEPAOOTKU CEIIHCKOX03IMCTBEHHON

IPOYKIIHH.

1.2. MecTo y4eOHOM TMCHUIIMHBI B CTPYKTYpe nporpammbl IIICC3
B ydyebHOM mane y4eOHas gucuuriinHa «@Du3nka» BXOJHWT B COCTaB ITUKIIA
0011e00pa30BaTeNbHBIX YUECOHBIX AUCIUIUIMH U3 TpeJlaraeMbiX 00pa3oBaTEIbHbBIX
obiacTen.
1.3. Heau u 3aga4m y4eOHOMH TMCUUIIMHBI — TPeOOBAHMS K pe3yjbTaTam
OCBOEHHUS JUCIHHUIINHDBI:
pabouasi mporpaMmMa OpPHEHTHUPOBaHA Ha JOCTHXKCHHUE CICAYIOIINX IIEeJICH:
1) TMYHOCTHBIX, BKIHOYAKOIIHX:
0CO3HAHHE O00YYAOITUMHUCS POCCUMCKOHN TPaKIaHCKON UCHTHIHOCTH;
TOTOBHOCTh K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOTIPEETICHHUIO;
HaJIM4YMe MOTHBAIMK K 00YUYEHUIO U TUYHOCTHOMY Pa3BUTHIO;
I[eJICHANPaBJICHHOE PAa3BUTHE BHYTPEHHEW MO3UIIMHU JIMYHOCTH HA OCHOBE
JYyXOBHO-HPAaBCTBEHHBIX  IIEHHOCTEM  HaponoB  Poccuiickot  Penepauuu,
HMCTOPUYECKUX M HAIIMOHAIBHO-KYJIBTYPHBIX TPAIUIIUN, (POPMUPOBAHNUE CHUCTEMBI
3HAYNMBIX IIEHHOCTHO-CMBICIIOBBIX YCTaHOBOK, AHTUKOPPYHIIHOHHOTO
MHPOBO33PECHHUS, IPABOCO3HAHUS, DKOJOTMYECKOM KYJIbTYpbl, CIOCOOHOCTHU
CTaBHUThH 1LIEJIM U CTPOUTH KU3HEHHBIE TIJIAHbI,
2) MeTanpeIMETHBIX BKIIOYAIOIINX
OCBOCHHBIC OOYYAIOIIMMHUCS MEXIPEAMETHBIC TOHATHS M YHHUBEPCAIbHBIC

yueOHbIe eUCTBUS (PEryIATUBHBIC, TO3HABATEIbHBIC, KOMMYHUKATUBHBIC);



CIOCOOHOCTh WX HCIOJIb30BaHUS B I[IO3HABATEIBHOM M COLMAJIBHOMN
MPAKTUKE, TOTOBHOCTh K CaMOCTOSATEIBHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO
y4eOHOM  AESATENBbHOCTH,  OpraHu3alMd  Y4eOHOro  COTpyJHHYECTBA  C
MeJarornuecKuMu  pabOTHUKAMU U CBEPCTHUKAMH, K YYacCTHIO B IOCTPOCHHU
MHIUBUIYaIbHON 00pa30BaTeIbHON TPAEKTOPUY;

OBJIQJICHUE  HaBBIKAMU  Y4e€OHO-UCCJIEIOBATEIbCKOM, MPOEKTHOU U
COIIMAJIbHOM JICATEIIBHOCTH;

3) npeAMETHBIX, BKIIOYAOIIHUX

OCBOCHHUE OOYYArOITUMUCS B XOJE U3YyUCHUsS YUEOHOTO MpeaMeTa HaydHbBIX
3HaHUW, YMEHUN U CIIOCOOOB NEUCTBUM, cHEU(DPUUECKUX JIJII COOTBETCTBYIOIICH

peAMETHOM 00JIacTH.

B pesynbraTe ocBoeHuMs yueOHOUW AucuumuinHbl «Dusnka» 00ydarommiics
J0JIKeH chOPMHUPOBATH U OBJIAJIETH'
e copMupOBaTh MNPEACTaBICHUH O pPOJIM U MecTe (U3UKM B COBPEMEHHOMN
HAyYHOM KapTUHE MHUpa, O cHCcTeMooOpasymwmield poiau (UMK B Pa3BUTHH
€CTECTBEHHBIX HAyK, TEXHUKU U COBPEMEHHBIX TEXHOJOTHUM, O BKIIaJI€ POCCUMCKUX
U 3apyOeKHBIX YYCHBIX-(DU3UKOB B Pa3BUTHE HAyKH, MOHUMaHUE (PU3HYECCKON
CYLIHOCTH HaOJt0/laeMbIX SIBICHUH MUKPOMHUpPA, MaKpOMHpa U MEraMupa;
NOHUMAHHUE POJIM ACTPOHOMUU B TNPAKTHYECKON [ESITEIBHOCTH 4YEJIOBEKa H
JaNbHEUIIEM HAyYHO-TEXHUYECKOM Pa3BUTHH, PO (U3HKH B (POPMUPOBAHUU
Kpyrozopa ¥ (YyHKIIMOHATBHOW T'PAaMOTHOCTH 4YEJIOBEKa [UJISi  pEIIeHUs
MPaKTUYECKUX 3a/1a4;
* copmupoBaTh yMEHHUS pACIO3HABaTh (PU3UYECKHUE SIBICHUS (MPOIECCH) H
OOBSCHATHh UX Ha OCHOBE M3yYEHHBIX 3aKOHOB: PABHOMEPHOE W PaBHOYCKOPEHHOE
MpSIMOJIMHEWHOE ABUKEHHE, CBOOOJHOE MaJeHUE Tel, IBU)KEHUE TI0 OKPYKHOCTH,
WHEPIMS, B3aWMMOJICHCTBUE TeJ, KoueOaTeabHOE NBIKCHHUE, PE30HAHC, BOJTHOBOE
nBkeHue; nuddysusi, OpOyHOBCKOE ABUKEHUE, CTPOCHUE KUIAKOCTEN U TBEPIABIX
Tel, W3MEHEeHue oObeMa Tell TpU HarpeBaHuu (OXJaXACHUHU), TEIIOBOE

PaBHOBCCHC, HCIIAPCHHUC, KOHACHCAIUS, IINIABJICHHUC, KPpHCTAJLUIM3allkda, KHIICHHC,



BJIAJKHOCTB BO3/1yXa, CBSA3b CPEAHEN KUHETUUYECKOW YHEPTUU TEIIOBOTO JBUKCHUS
MOJEKY1 C aOCOJIOTHOM TEeMIIepaTypou, MOBBIICHUE [aBJIICHHUS Ta3a MpPU €ro
HAarpe€BaHWU B 3aKPBITOM COCYJE, CBSI3b MEKIY MapamMeTpaMHu COCTOSIHUS ras3a B
M30MpPOLIECCaX; AJIEKTPU3aluUs T, B3aUMOJICHCTBUE 3apsAJOB, HarpeBaHUE
MPOBOJHUKA C TOKOM, B3aMMOJECHUCTBUE MArHUTOB, JICKTPOMArHUTHAS UHIYKIIUSA,
NEUCTBME MArHUTHOTO TMOJA Ha MNPOBOJAHUK C TOKOM W JABWXKYILIUWUCS 3aps,
AJIEKTPOMArHUTHbIE KOJICOAHUS M BOJIHBI, MNPSIMOJIMHEHMHOE paclpoCTpaHeHUE
CBETa, OTPaXXCHHE, MpeaomiieHue, uHTepdepeHus, audpakius U Moaspu3aIus
CBETa, Jucriepcus cBeTa; (QoTodjeKkTpuueckuit 3P EeKT, CBETOBOE JIaBJICHUE,
BO3HUKHOBEHUE JIMHEMYATOTO CHEKTpa aTroMa BOJOPOJia, €CTECTBEHHas W
HUCKYCCTBEHHAs paJIMOaKTUBHOCT;

* OBJIAJICTh OCHOBOIIOJATAIONIUMHA (PU3HUYECKUMH TOHATHSIMU W BEJIMYMHAMH,
XapaKTEePU3YIOIIMMU  (pu3ndeckue mporecchl (CBSI3aHHBIMH C MEXaHUYECKUM
JIBUKEHUEM, B3aHMOJIEUCTBUEM TeJl, MEXaHMUYECKUMHU KOJIEOaHUSIMH M BOJIHAMU;
aTOMHO-MOJIEKYJIIDHBIM ~ CTPOCHHEM  BEUIECTBA, TEIUIOBBIMH  IIPOLIECCAMHU;
ANEKTPUUYECKUM U MarHUTHBIM HOJISIMU, ANEKTPUUECKUM TOKOM,
ANIEKTPOMAarHUTHBIMH KOJICOAHUSMU U BOJIHAMH;, OINTHYECKUMH SBICHUSIMU;
KBAaHTOBBIMU  SIBIICHUSIMH,  CTPDOEHMEM  aroMa ©  aTOMHOIO  fJpa,
PaauOaKTUBHOCTBIO);  BIIAJICHHE  OCHOBOIIOJATalOIMMH  ACTPOHOMUYECKUMU
HNOHATUSAMH, MO3BOJSIOIIMMHU XapaKTEPU30BaTh IPOLIECCHI, MPOUCXOASIIUNE Ha
3Be3/1aX, B 3BE3JIHBIX CUCTEMAaX, B MEXXTaJaKTUUECKON Cpesie; ABUKEHUE HEOSCHBIX
TEJI, SBOJIIOIMIO 3Be3/] M BCcelleHHO;

* OBJIAJAECTh 3aKOHOMEPHOCTSIMHU, 3aKOHAMU U TEOPHUSIMU (3aKOH BCEMHUPHOTO
tarorenus, I, II m III 3akonbl HproTOHA, 3aKOH COXpaHEHUS MEXAHHUYECKOU
SHEPrUH, 3aKOH COXPAHECHUS HMMITYJIbCA, IPUHUUN CYIEPIO3ULNU CHJI, TPUHIHUII
PAaBHONIPABHOCTH WHEPLUHAIBHBIX CUCTEM OTCUETA; MOJEKYJISIPHO-KUHETHYECKYIO
TEOPUIO CTPOEHHUS BEIIECTBA, I'a30BbI€ 3aKOHBI, MEPBbIM 3aKOH TEPMOJIMHAMHUKHU;
3aKOH COXPaHEHHMS DIIEKTPUYECKOro 3apsiaa, 3akoH Kymnona, 3akoH Oma mis
y4yacTka nenu, 3akoH Oma Ay MOJIHOW AJIEKTPUYECKOW LEeNH, 3aKOH JDKoynsd -

J'IeHua, 3aKOH BHGKTpOMaFHHTHOﬁ HMHAYKIOHWHU, 3daKOH COXPAHCHUA SHCPIUuH, 3aKOH



MPSMOJIMHEWHOTO PaclpoOCTpaHEHUsI CBETa, 3aKOH OTPAXXEHHUS CBETa, 3aKOH
MIPEJIOMJICHUS CBETA; 3aKOH COXPAHCHHS YHEPrUH, 3aKOH COXPAHCHHS HMMITYJIbCA,
3aKOH COXpaHEHUs AJICKTPHUECKOTO 3apsia, 3aKOH COXpaHEHHUS MAacCOBOTO YHUCIIA,
mocTyaTel bopa, 3aK0H pagMOaKTHBHOTO paclaja); YBEPEHHOE HCIIOIb30BaHUE
3aKOHOB W 3aKOHOMEPHOCTEH NpH aHaau3e PU3NIECKUX SBJICHUN U TIPOIIECCOB;

* YMETh YYHMTHIBATH TPAHUIBI NPUMCHCHHUS HM3YyYEHHBIX (U3MUECKUX MOJICTICH:
MaTepHalibHas TOYKa, WHEpPIHAIbHAs CUCTEMa OTCUETa, MACATBHBIN ra3; MOJCIH
CTPOCHUS Ta30B, KHJIKOCTCH W TBEPJBIX TEJ, TOYCUHBIH SJICKTPUUCCKUN 3apsij,
siepHas MOJENIb aTroMa, HYKIOHHAas MOJENb aTOMHOTO sjpa TpPH PEIICHUU
dbu3nUecKux 3a1ay;

* OBJIAJICTh OCHOBHBIMH METOJIaMH HAY4YHOT'O TIO3HAHHS, HCIOJIb3yeMbIMU B
(Gu3HMKe: MPOBOAWTH MPSAMbIC W KOCBEHHBIC HM3MEpPEHUS (U3MUCCKHX BEIUYHH,
BbIOMpasi ONTHUMAJbHBIA CIOCOO W3MEPEHUS W HCIOJIb3ys HM3BECTHBIC METOJIbI
OLICHKH TIOTPEIIHOCTEH W3MEpEeHUM, MPOBOJIUTh HCCIEAOBAHUE 3aBUCUMOCTEH
¢u3nueckux BEIMYMH C MCIOJIB30BAHUEM TMPSMBIX HU3MEpPEHUU, OOBSCHATH
MOJIYYEHHBIE PE3YNIbTAThI, UCIIONB3Ys (HU3MUECKUE TEOPUH, 3aKOHBI U TMOHSTHUS, U
JienaTh BBIBOJBI, COONIIOAATH MpaBuiia OE30MacHOro TpyAa MpU MPOBEICHUH
UCCJIEIOBAaHUN B paMKaxX y4yeOHOro SKCIEpUMEHTa M y4eOHO-HCCIIeI0OBATEIHCKON
JESTENBHOCTH C HCIOJIB30BAaHUEM LHU(PPOBBIX HU3MEPUTEIBHBIX YCTPOUCTB W
nabopaTtopHOro 00OpynoBaHMs; CHOPMHUPOBATh TPEACTABICHUNH O METoaax
MOJIYYCHHSI HAyYHBIX aCTPOHOMUYECKUX 3HAHUIA,

e cdopMmupoBaTh YMEHHs peEIIaTh pacyeTHbIE 3aJayd C SIBHO 3aJIaHHOUN
buznueckoi MOJENbI0, UCTIONB3Ys (PU3UUECKUE 3aKOHBI M TIPUHIIMITBG; HA OCHOBE
aHaIM3a yCIOBUS 3aJladyd BbIOMpATh (GU3UYECKYIO MOJIEIb, BBIACIATh (U3HUUECKUE
BETTMYHMHBI U (POPMYIIBI, HEOOXOIUMEBIE I €€ pEeIICHUs, TPOBOAUTH PACUETHI H
OIICHWBATh PEATHHOCTH MOJTYYEHHOTO 3HAUCHUS (U3MYECKOW BEIWYUHBI, PEIIaTh
KAueCTBEHHBIC 3a/I1aud, BBICTpaWBas JIOTUYECKH HEMPOTHBOPEUMBYIO IEMOYKY
pacCyKIeHUl ¢ OMOpOi Ha M3yUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUYECKUE

SIBJICHUS;



* copmupoBaTh YMEHHUS NPUMEHATH MOJNyYEHHBIC 3HAHUSA i1 OOBSICHEHUS
YCIOBUIM TpOoTeKaHUs (U3MYECKUX SBICHUN B MPHPOAE U ISl TPUHATHUSA
MPAKTUYECKUX PEIICHUI B MOBCEAHEBHOM JKU3HU JUIsl 0OecieueHns 0e301acHOCTH
npy oO0paileHud C OBITOBBIMM NPUOOpaMH MU TEXHUYECKUMHU YCTpPOMCTBaMH,
COXpaHEHHUsl 3J0pPOBbS U COOMIOACHHS HOPM SKOJOTHYECKOTO TIOBEICHHUS B
OKpy)XarIel cpene; MOHMMaHWE HEOOXOAMMOCTH TPHUMEHEHHUS JOCTHKCHHM
(GU3NKH U TEXHOJIOTUH I PAIIHOHAIBHOTO TIPUPOIOTIONH30BAHHS,
* cdopMUpoBaTh COOCTBEHHBIE IMO3UIMU IO OTHONICHUIO K (U3HUECKOMN
UHPOpPMAINK, TMOJy4aeMOW W3 pa3HbIX HCTOYHHMKOB, yMEHHUU WCIOIb30BaTh
MUQPPOBBIE TEXHOJOTHH /Il TIOWCKA, CTPYKTYPHPOBAHUS, WHTEPIPETAUUA |
IpeCTaBIICHUs] yYeOHON M HAyJIHO-TIOMYJISIPHOW WH(OPMAIINK; pa3BUTHE YMEHHM
KPUTHYECKOTO aHaJIM3a MoJlydaeMoil mHpopmanmm;
* OBJaJETh yMEHHUSAMH paboTaTh B TPYIIE C BBINOJHEHHUEM Pa3INIHBIX
COLIMAJIBHBIX POJIeH, TIaHUPOBATh PabOTy TPYIIbI, PAIMOHAIBHO PACTIPEACNAThH
JESTENbHOCTh B HECTAHJAPTHBIX CHUTYallUAX, aJIeKBaTHO OLIGHUBATh BKJIAJ
KaXXJI0TO M3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBI;
* OBJIaJIETh (CHOPMUPOBAHHOCTH MPEICTABIICHUI) MTPaBUIIAMH 3aMUCH (PU3NIECKUX
dbopmyn penbedHO-TOUCHHOU cucTeMbl 00o3HaueHui JI. bpaitnst (mas cienbix u
CaOOBUAAIINX 00YJAIOITHUXCS).

1.4. PexoMeHayeMoe KOJMYECTBO YacOB Ha OCBOeHHe padouei
NPOrpaMMbl Y4eOHOIi JTUCIUITHHBI:

MaKCHMaJIbHOUM yueOHo# Harpy3ku - 106 qacoB, B TOM 4mcIie:

00s13aTeNbHON ayIUTOPHON yueOHOM Harpy3ku - 106 gacos;

2. CTPYKTYPA U COJIEP)KAHUE YYEBHOH JUCHUTIJIUHBI
2.1. O0bem yueOHOI TUCHUTLIHHBI M BUBI Y4e0HO# padoThI

Buj yyeOHoi padoThI Oo0bem
4acoB
MakcumaJibHasi yuyeOHasi HArpy3kKa (Bcero) 159
Oo0s13aTesibHAs ayIMTOPHAs yueOHasi HArpy3Ka (Bcero) 106
B TOM YHCJIE:
nabopaTopHbie PabOTHI 38




IMPAKTUYCCKNUC 3aHATHA

40

HUroroBasi arrecrauuss B ¢opme nuddepeHInpoBaHHOTO
3ayera




2.2. TemaTu4ecknii IJIaH U colep:KaHUe Y4eOHOU TUCHUIINHBI « Du3nka»

Conep:kanmne y4eOHOro MaTepuaJia, JJaboparopHbie padoTbl U

HaumenoBanue Yposennb
NPaKTHYeCKHe 3aHATH, CAMOCTOSITE/IbHAA padoTa O6bem yacoB
pa3iesioB U TeM OCBOEHHUA
o0yuarmmxcs
1 2 3 4
Paznen 1. Mexanuka 46
Beenenne.  OTHOCHUTEIBHOCTH  MEXAaHUUYECKOTO  JIBHIKCHUS.
Cuctembl orcuera. XapaKTepUCTHUKA MEXAHUYECKOTO JIBHKCHHUS: 9 5
Tema 1.1. BBenenue. NepeMeNIeHue, CKOpOCThb, YCKOpeHue. Buasl  ABWKEHUS
Kunemartuka. (paBHOMEPHOE, PAaBHOYCKOPEHHOE) U UX Tpaduueckoe onrcaHue.
JlaGopatopHbie pabOTHI 4 3
[IpakTHueckue 3aHATHS 4 3
Bzaumopeiicteue Ten. IlpuHOMI Cyneprno3uiuv Cuil. 3aKOHBI
nuHamMukn Herotona. Cwiibl B IpHUpoOJie: YIIPYrOCTh, TPEHHUE, CUiIa 2 2
Tema 1.2. /IluHAMHKA. pHp YHpyT » 1P ’
TSYKECTH. 3AaKOH BCEMUPHOTO TAroTeHus. HeBecoMocTs.
Cuubl B ipupoae.
JlabopatopHbie pabOTHI 2 3
[IpakTrueckue 3aHATHS 4 3
3aKOH COXpaHEHUs] HUMIYyJbca U PEAKTUBHOE IBUKEHUE. 3aKOH 2 2
Tema 1.3. 3aKoHbBI COXpaHCHHS MEeXaHW4YeCKoM dHeprun. Pabora 1 MOITHOCTS.
COXpaHeHHUs] B MeXaHHKe.
P JlabopatopHbie pabOTHI 2 3
[IpakTrueckue 3aHATHS 4 3
Mexanuyeckue KojeOaHus. AMIUIMTyAa, TMEPUOJA, YacTOTa
Tema 1.4. KosieOanus u 9 .
kKojeOanuil. Mexanuueckue BoJHBL. (CBOICTBA MEXaHUYECKHUX 2 2

BOJIHBI.

BOJH. /JInmuHa BONHBI. 3BYKOBBIE BOJIHBL. YJIBTPA3ByK M €ro

10




HCIIOJIb30BaHUC C/X, B TCXHHUKEC 1 MCOMUIIUHC.

JlaGopatopHbie pabOThI 2 2
[IpakTuyeckue 3aHsATUS 4 3
CamocTosTenbHas paboTta 12 3
Paszpnen 2. Mouiekyasipas ¢puzuka. Tepmogunamuka 36
Uctopuss aromuctuueckux yueHuil. HaOmrojneHUss U ONBITHI,
MOATBEPKAIOIINE ATOMHO-MOJIEKYJISIPHOE CTPOCHUE BEIECTBA. 2 2
Tema 2.1. OcHOBBI Macca u pasmepsl Mosiekys. TeruioBoe aBuxkeHUE. AOCOIOTHAs
MOJIEKYJIAPHO— TeMIrepaTypa Kak Mepa CpelHel KUHETUYECKON SHEPTrUU YacTHIL.
KHHETHICCKOM TCOPHH. JlaGopatopHbie pabOTHI 2 3
[IpakTrueckue 3aHATHS 4 3
OObsicHEHUE arperaTHBIX COCTOSIHUN BEIlIeCTBa HA OCHOBE aTOMHO-
MOJIEKYJISIPHBIX MpeAcTaBiieHnil. Moaenb uaeanbHoro ra3za. Cs3b
MEXIy NaBICHUEM U CpPEAHENW KUHETUYECKOW SHEpruer MOJEKYI
raza. M3ompoueccel. Mojiens cTpoeHust KUAKOCTH. HachlleHHbIe 2 2
Tema 2.2. ’Kuakue u Y HEHACHIIIEHHbIE Tapbl. BraxHocTh Bo3ayxa. [loBepxHocTHOE
TBEpAbIE Teja. HATSDKEHUE M CMaduBaHue. Mopenb CTpOEHHS TBEPABIX TEIN.
AMopdHBIC BeIeCTBA H JKUAKAC KPUCTAUIBL. VI3MeHeHus
arperaTHbIX COCTOSIHUM BEUIECTBA.
JlabopatopHbie pabOTHI 2 3
[IpakTHueckue 3aHATHS 4 3
Buytpennsis  sHepruss u  pabora rasza. llepBmlii  3akoH
TepMoAMHaMUKU.  HeoOpaTUMOCTh ~ TEIUIOBBIX  MPOIECCOB. 2 5
Tema 2.3. TeroBble aBUTaTeM M OXpaHa oOKpyxkaromen cpeasl. KIIJT
TepMmoanHaMuKa. TEIJIOBBIX JBHUTaTEJICH.
JlabopatopHbie pabOTHI 2 3
[TpakTuueckue 3aHATHS 4 3
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CamocTosTenbHas paboTta 12 3
Paznen 3. DanekrpoauHamMuka 54
B3anmopelicTBre 3apsyKE€HHBIX TE. DJNEKTPUUECKUM 3apsii. 3aKOH
COXpaHEHHUS IEKTPUUYECKOTO 3apsiaa. DIEKTPUIECKOE ToJIe. 5 9
Tema 3.1.
Hanpsbkennocts  mosiss.  [IpoBOAHMKM W AUDJIEKTPUKH B
DJIeKTPOCTATHKA.
AJIEKTPUUYECKOM TI0JIC.
JlaGoparopHbie pabOThI 4 3
[TpakTrueckue 3aHATHS 2 3
[TocTtostHHBIN 2nekTpudeckuii Tok. Cuia TOKa, HaNpsOKCHHE,
AJIEKTPUUYECKOE CONpOTUBIeHHE. 3akoH OMa JjIsl ydacTKa Ielu. 9 9
Tema 3.2. [TocrostHubIii | T€IUIOBOE JEHCTBUE IJIEKTPUUECKOrO0 ToKa. 3akoH Jlxoysns-
IEKTPHYECKHUI TOK. Jlenmia. MOITHOCTD IEKTPUUECKOTO TOKA.
JlaGopatopHbie pabOTHI 8 3
[IpakTrdeckue 3aHATHS 2 2
MarnutHoe nose. [TocTostHHbIE MarHUTHI U MATHUTHOE T10JI€ TOKA. 2 2
Tema 3.3. MaruutHoe Cuna Amnepa. [TpuHImMn nelcTBUS JIEKTPOJBUTATENS.
noJie.
JlabopatopHbie pabOThHI 2 3
SIBneHne BIEKTPOMArHUTHOW WHAYKUMHW. [IpuHOUI aercTBUS
anekTporeneparopa.  llepemennsrit  Tok.  Tpancdopmarop.
Tema 3.4. [IpousBoacTBO, Tepesadya | MOTPEOJEHHUE DJIEKTPOIHEPTHH. 2 2
DJIeKTPOMATrHUTHAS [Ipobmembr  sHEprocOepexxeHnus. TexHHKa OCE30IMAaCHOCTH B
HHIYKI M. o0OpamieHnu ¢ IECKTPUICCKIM TOKOM.
JlabopaTopHbie pabOTHI 2 3
[TpakTuueckue 3aHATHS 2 3
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Tema 3.5.

BHGKTpOMaFHI/ITHOe IIOJIC U JJICKTPOMArHMTHBIC BOJIHBI. CKOpOCTB

JJIeKTPOMATHUTHbBIE 2
AJEKTPOMArHUTHBIX BOJIH.

BOJIHBI.
CBer Kak DdJeKTpOMarHuTHas BodHa. HWHTepdpepeHuuss u
nudpakius cBeTa. 3aKOHBI OTPAKEHHSI W TPEJIOMIICHHUS CBETA.
HNucniepcus  cBera. Pa3nuynbie  BUIBI  AJIEKTPOMArHUTHBIX 2

TeMma 3.6. CBeTOBLIE U3JIy4YeHUN, HX CBONCTBA U TMPAKTUYECKHE MPUMECHECHUSI.

BOHLL Onrtuueckue nmpudopsI.
JlaGopatopHbie pabOTHI 4
[TpakTrdeckue 3aHATHS 2
CamocTtosrtenbHas paborta 14

Pa3nen 4. CtpoeHue aToMa M KBaHTOBasi GU3NKA 23

I'mnotesa [Inanka o kBa"Tax. ®oroaddexr. @oToH. BosHOBBIE U

Tema 4.1. CBeToBBIC . .

KBAHTLI KOPIYCKYJISIpHBIE CBOICTBA cBETA. TE€XHUYECKHE YCTPOICTBA,

) OCHOBaHHBIE Ha UCIOJIb30BaHUU (poTordPekTa.

CrpoeHue aroma: IUIaHETapHas MOJEIb M Mojaenb bopa.

Tema 4.2. CTtpoeHue P P P

ATOMA [Tornonienue u ucnyckaHue cBeTa arToMoM. KBaHTOBaHKE SHEPTHUU. 2

) [IpyrHIMIT 1EWCTBHS U MCHOJIB30BAHUE JIa3€pa.

CrtpoeHue aTOMHOTO siipa. DHEPTUsl paCIICIUICHUS Spa U sJiepHast
SHEpreTHKa.

Tema 4.3. ®usuka PanuoakTrBHBIE M3TYYEHHS U UX BO3ACUCTBUE HA KUBBIC

aTOMHOIO fA/Ipa. OpraHU3MBI.
JlabopatopHbie pabOTHI 2
[IpakTrueckue 3aHATHS 4
CamocTosrenbHas padoTta 15
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HUmozcosas ammecmayus 6 popme oughghepenyuposannozo

3auema.
Hroro odsi3aTesibHOM 106
HATPY3KH
CamocrosiTeibHasI 53
padora
Bcero 159

JUis XapaKTEpUCTUKH YPOBHSI OCBOEHHUS yUeOHOr0 MaTepuasa UCIoIb3yI0TCs CIeAyIOLUMe 0003HAUEHUS:

1. — o3HaKOMUTENbHBIN (Y3HaBaHUE PaHEe U3yUYEHHBIX 0ObEKTOB, CBOICTB);

2. — peTpOIyKTUBHBIH (BBIMOJHEHUE ACSITEIBHOCTH 110 00pa3ily, HHCTPYKIIUU WUIIU O]l PYKOBOJICTBOM )

3. — IPOAYKTUBHBIN (IIJITAHUPOBAHKUE U CAMOCTOSITENILHOE BBITIOJIHEHUE JEATEIBHOCTH, PEIICHHE MPOOIEMHBIX 3a/1a4)



3. YCJIOBUS PEAJIN3AIIMA YUEBHOM JUCHUILIUHBI
3.1. TpeGoBaHusi K MUHMMAJBHOMY MATEPUATBHO-TEXHUYECKOMY
olecrne4YeHuIo
Peanuzanus y4eOHOW JUCHUIUIMHBI TpeOyeT Hamuyus ydyeOHOro kabOuHeTa
«Duzukay.
Ob6opynoBanue yueOHOro kabmHera:
- IOCaJI0YHBIE MECTA M0 KOJIMYECTBY OOYHAIOIINXCS;
- paboyee MEeCTO MPeno1aBaTes;
- KOMIUIEKT y4eOHO-HATJIAIHbIX TocoOuil «Pu3nka»;
TexHu4yeckue cpeacTsa 00y4eHH sl JIEKIIMOHHBIX Ay AU TOPHIi:

Peanuzanms y4eOHOW JUCIUIUIMHBI TpeOyeT HaIW4Yusl YyYeOHbIX KaOWHETOB,
OCHAILIEHHBIX MYJIbTUMEAUNHBIM 000pyI0BaHuEM — ayoumopus 119
-Okpan 3x2 LUMiIEN MoTopu30BaHHBIN
-IIpoextop EpsonEB-X12
-llIxad nacrennbIit
-HoyTtOyk
Tun LIIT Mobile DualCore Intel Celeron B830, 1800 MHz
Cucremnas miara FUJITSU FINBB29
Yurcer cucremuoit miatel Intel Panther Point HM70, Intel Sandy Bridge
Cucremnas namsts 1895 Mb
Buneoanantep Intel(R) HD Graphics (773972 KB)
JuckoBbiii HakonuTenb TOSHIBA MQO1ABF032 SCSI Disk Device (320 I'B,
5400 RPM, SATA-III)
-Kononku Microlab
- KaGenu xkoMmmyTanum.
Ayoumopusa 209
-OkpanScreenMedia 2x2
-IIpoextopEpsonEB-X12
-llIxad macrennsrit
-HoyTtOyk
Tun L{IT Mobile DualCore Intel Celeron B830, 1800 MHz
Cucremnas mata FUJITSU FINBB29
Yuricer cucremuoit matel Intel Panther Point HM70, Intel Sandy Bridge
Cucremnas namsts 1895 Mb
Buneoamantep Intel(R) HD Graphics (773972 Kb)
Huckoseiii Hakorureab TOSHIBA MQO1ABF032 SCSI Disk Device (320 I'B,
5400 RPM, SATA-III)
-Kononku Microlab;
- KaGenu komMmmyTanum.
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Ayautopus 211
-Okpan Didis2x2
-IIpoekTop ASER
-llIxad HacTeHHbIN
-Konmonku DNS
- Kabenu kommyTanuu
-HoytOyk (koHpurypanms):
(- Tun LIIT DualCore , 1600 MHz;
- Cucremuas riata Hewlett-PackardHPNotebook;
- urnicer cuctemHuou miarsl HensBecTHO;
- Cucremnas namsath 3944 Mb;
- Buneoanantep Intel(R) HD Graphics (1 I'B);
- Muckoserii Hakonutens TOSHIBA MQO1ABF050 ATA Device (500 I'b, 5400
RPM, SATA-III).

Texnuueckoe odecrnedyeHue Jad00paToOpun

Noen/n | Hueenmapuwiii Homep Haumenoeanue 060opyoosanus

1. 002101362002296 ["'enepatop 3BykoBo# (0,1 I'ii-100 xI'1r)

2. 002101362002282 Jlo3umeTp OBITOBOI

3. KommiekT mpubopoB 1 MpruHAICKHOCTEH

- JUTA IEMOHCTpALIMU CBOMCTB
AJIEKTPOMArHUTHOTO TTOJIS.

4, 002101362002286 Ha60p" JIEMOHCTpAlMOHHBIN "BonHoBas
BaHHa

d. 002101362002284 Habop ,'I'[eMOHCTpaHI/IOHHBII/I BonHoBas
OIITHKA

6. Ha6op nemonctpannonnsiii "['a3oBbie

002101362002290 3aKOHBI U CBOMCTBA HACBIIICHHBIX TapOB"

HP

1. 002101362002287 Habop neMoHCTpaIimoHHbBIN

"T'eomerpuueckas ontuka"

8. 002101362002289 HaGop nemoHcTpaninoHHbIN "3BYKOBBIE

KOJIeOaHUS U BOJIHBI"




Q. Habop nemoHcTpainoHHbIM

002101362002292 "MounekynspHas (pU3MKa U TENIOBbIE
sIBJICHUS "
10. 002101362002291 Habop nemoHcTpanmoHHbIN

"IloynipoBOIHUKOBBIE TPHUOOPHI"

11. 002101362002285 Ha6"0p JEeMOHCTpauOHHBIN "IloCTOSTHHBIMI
TOK
12. 002101362002283 Habop nemoHcTpanimoHHbIN

"DJIEKTpUYECKHI TOK B Bakyme"

13. 002101362002288 Ela60p I[GMOHCTpaHI:I'OHHBII/I
DIIeKTpOAMHAMUKA
14. Habop cniektpaibHbIX TpYOOK C

HCTOYHHUKOM IIMTaHUA

15. 002101360136020 KT MeKTpUYECKHM IKOIBHBIHI

16. - BricokoBoibTHBIN ucTOUHHK 30KkB

17. 00000018563 Ha6op naboparopusiii «MexaHnueckue
SIBIICHUSD)

18. Ha6op nmadoparopusiii «OnTudeckue
SIBIICHUSD

JlabopaTopHoe o0opyaoBaHue:

1. Awmmepmerpsl nabopaTopHble C TIpeAeioM U3MepeHus 2A s
MIOCTOSIHHOTO TOKa

2. Becol yueOHbIC ¢ TUPSIMU

3. Bonbr™meTrpsl 1abopaTtopHbIE ¢ TpeaeaoM u3MepeHus 6B 11 moCTOSHHOTO
TOKa

4. VICTOYHMKH MOCTOSIHHOTO U TIEPEMEHHOI0 TOKa
Karymka - moTok
Kunroun 3amMbIkaHus TOKa
KoMmmuiekTsl IpoBOJIOB COEMHUTENbHBIX
[TpubGops! 1151 U3BMEPEHUSs JTMHBI CBETOBOUW BOJIHBI
. Komriekr nun3
10. Komrekt oTorpaduit TpeKOB 3apsSKEHHBIX YaCTHII
11. HaGop npsiMbIX U TyTOOOpa3HbIX MAarHUTOB

©oo~No O
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12. TlpubGopsl 1as UCCACAOBAHUS DJIEKTPOCTATUUECKOTO B3aUMOACUCTBUS
IaPUKOB

13. Peoctathl moJI3yHKOBBIE

14. Pprvar - nuHeiika

15. TepmomeTpsl 1abOpaTOpHBIE

16. lTaTuBkI 1abopaTopHbIE

17. JIuneiiku

18. TpancdopmaTop paz0opHbIii

19. [Ipubopkl FNEKTPOUZMEPUTEIIHHBIE KOMOMHUPOBAHHbIC

3.2. UudopmanuoHHoe odecriedyeHne 00ydeHusl.
1. Mertoauyeckne ykazaHusi 10 TPOBEJACHUIO J1aOOpPaTOpPHBIX PaboT 1o

yueOHoi aucuuruinae "®uzuka". Y. 1. (pazgen "Mexanuka", "MonexynspHas
¢uzuka") : Meronuueckue ykazanus / benropoackuii 'AY ; cocr.: JI. 0. Caxnosa,

I'. A. Cene3neBa, B. 1. MyxuH. - Maiickuii : benropoackuii 'AY, 2015. -42 ¢

http://gps.ru/PtdY f

2. [Munckuii, A. A. ®usuka: y4eOHHK [ cpeaHero mpodeccroHaIbHOTO
obpazoBanus]| / A. A. Ilunckuii, I'. 10. I'pakoBckuit. - 4-¢ uzn., uchp. - M. :

®opym, 2016. - 560 c.

3. Ilunckuii, A.®. duszuka: y4eOHUK [mJ1 cpeaHero mpodeccHoHaTLHOTO
obpazoBanus]| / A.A. IMunckuii, I'.}O. I'pakoBckuii; mox obm. Pen. FO.M. [luka,
H.C. IlypsimieBoit. — 4-e uzg., ucnp. — M.: ®opym, 2014.- 560 c.

WNuTepHer-pecypchl

http://lib.bsaa.edu.ru

4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHMS YYEFHOM

T COUTIITAHBI

KouTposib M oOmeHKa pe3ylbTaTOB OCBOCHHS YYCOHOM JIUCIUTLIAHBI
OCYILECTBIIIETCS IPENOAABATEIEM B MPOLECCE MNPOBEACHUS MPAKTUYECKUX

3aHATHH W JTA0OpaTOpHBIX paboOT, TECTHPOBAHUA,

a TaK JXXC BbIIIOJIHCHHA

O6y‘-IaIOIHI/IMI/IC${ HHAWBUAYAJIbHBIX 3aHaHHﬁ, IIPOCKTOB, I/ICCJ'IC,Z[OBaHI/II\/’I.

Pe3yabTaThl 00y4eHusi (OCBOCHHbIE YMEHMS,
YCBOEHHbIE 3HAHMS)

DopMbI U METOAbI
KOHTPOJIAA U OLEHKU
pe3yJbTaTOB 00yYeHUs

YMmenus:

ONMUCHLIBATHL U O0OBSICHATH (U3NYecKUe SIBJIEHUS H
CBOMiCTBA TeJ: [IBIDKCHHE HEOECHBIX TEII W
HWCKYCCTBEHHBIX CITYTHHKOB 3€MJIM; CBOMCTBa Ta3o0B,
KUJAKOCTEH W TBEPIABIX TEJN; DAICKTPOMArHUTHYIO
WHAYKIMIO, PaclpoCTPaHEHUE AICKTPOMArHUTHBIX
BOJIH; BOJIHOBBIC CBOWMCTBa CBE€TA; W3JIYYCHHE U

nabopaTopHbIC padoTHI,
BHEAY/IUTOPHBIC
CaMOCTOSITEIbHBIE PAOOTHI
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MOTJIOIIEHHE CBETa aTOMOM; (PoTOdP(PEeKT

OTJIMYIATDb 'MIIOTC3bI OT HAYYHBIX TGOpI/Iﬁ

BHEAYAUTOPHBIE
CaMOCTOSITEIIbHBIE pa0OTHI

JeJIaTh BBIBOABI
JTAHHBIX,

Ha OCHOBC OKCIICPUMCHTAJIbHBIX

BBIIIOJIHEHUE
VHIUBUYyaJbHBIX
IIPOCKTHBIX 3aJaHUN

NPUMEHATH MOJYYEHHbICe 3HAHUSA [IJIA PelICHUS
dusuyeckux 3ajgav;

1a60paTOpHBIE paOOTHI

onpeaessiTb Xapakrep (u3Myeckoro mpouecca Mo | BHeayIUTOPHbIE

rpaduky, Tabnuie, hopmyie; CaMOCTOSITEJIbHBIE Pa0OTHI

U3MepSATh Psia QU3MYECKUX BEIWYWH, TPEICTaBIsAs | JaOOpaTOPHBIC paboTHlI,

PE3yNIbTATHl UBMEPEHUI C YUETOM UX MOTPEIIHOCTEeN; | BHEAyAUTOPHbBIE
CaMOCTOSITEIbHBIE PA0OTHI

HCIO0JIb30BAaTh MPHOOPETEHHBbIE 3HAHNUSI M YMEeHHUs B | 1abopaTopHbie paboTHI,

NMPAKTHYECKON [eSITeJIbHOCTH ¥ IOBCEJIHEBHOM | BHEAYIUTOPHBIE

JKU3HH.

I oOecrieueHrss 0€30MaCHOCTH SKU3HEIESITEILHOCTH
B TIPOIIECCE HUCIOJIb30BAHUS TPAHCIOPTHBIX CPEJICTB,
OBITOBBIX  DJICKTPONIPUOOPOB, CPEICTB PaaHO- H
TEJIEKOMMYHHUKAIIMOHHON CBSI3H;

OIICHKM BJIMSIHUSI Ha OPTraHW3M 4YeJOBEKa U JPYyrue
OpraHU3MBbI 3arpsI3HEHUS OKPYKAIOIIECH CPEeIbl;

CaMOCTOSITEIbHBIE PA0OTHI

paIllMOHAJIBLHOTO  MPUPOAOIOIB30BAHUS U 3aAIUTHI
OKpY’Karolen Cpeibl.

3Hanus:

CMbIC]I MOHSATHII: (Qu3HUEecKOe SBJICHHUE, TUIIOTE3a, | KOHTPOJIbHAS pabora,
3aKOH, TEOpHsl, BEIIECTBO, B3aMMOJICHCTBHE, | CAMOCTOsITeIbHAs ~ paboTa,
AJICKTPOMAarHUTHOE TMOJie, BOJIHA, (OTOH, aTOM, | TECTUPOBAHHUE

aTOMHOE SIAPO, MOHU3HUPYIOIIME HU3JTy4YEHUs, TIJIaHETa,

3Be3J1a, TaJlakThKa, Bcelrennas;

CMBICJ (pu3uyeckMx  BeJHYMH:  CKOPOCTb, | KOHTPOJIbHAS pabora,
yCKOpeHHe, Macca, CHJla, HUMIyJIbC, paboTa, | caMOCTOsSTEIbHAS pabor,
MEXaHW4YecKass  JHEPrus, BHYTPEHHSS  JHEPrus, | GPOHTAIBHBIA OMPOC

a0CoJIIOTHAasE TeMIleparypa, CpEIHsIsl KUHETHYecKas
SHEpPrus 4YacTUIl BEIIECTBA, KOJMYECTBO TEIUIOTHI,
AJIEMEHTAPHBIN AJEKTPUUYECKUN 3apsif;

CMBICJT  (pU3MYECKHX  3aKOHOB  KJIACCUYECKOM
MEXaHUKH, BCEMHUPHOTO TATOTEHHS, COXPAHCHHUS
SHEPIrUH, HUMIIyJIbCa U DJCKTPUYECKOTO  3apsja,
TEPMOJUHAMHUKH,  DJICKTPOMAarHUTHOW  HWHIYKIIWH,
dboToaddexra;

KOHTPOJIbHAS pabora,
caMoCTosTeNbHasT  paborTa,
TECTUPOBAHUE
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BKJIAQJ POCCHHMCKUX H
OKa3aBIIUX HauOOJbIIEEe
du3uKy.

3apy0eKHbIX Y4YEHBIX,

BJIUSAHUC

Ha pa3BHUTHE

CaMOCTOSATEIbHAs
TECTUPOBAHUE

pabora,
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