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T Hex UCHUITUHBI:

- (opMupoBaHHEe HMHTEpeca M CTPEMJICHUS OOYYAIOUIMXCS K HAYYHOMY H3yUCHHIO
IIPUPO/IbI, PA3BUTHE UX MHTEIIEKTyaIbHbIX U TBOPUECKUX CIIOCOOHOCTE;

- pa3BUTHE TIPEACTABICHWI O HAYYHOM METOJ€ NO3HAaHUSA U (OPMHPOBAHUE
HCCIIEIOBATENIbCKOIO OTHOIIEHUSI K OKPYXKAIOIIUM SIBJICHUSIM;

- (opmupoBaHMe HAyYHOTO MHPOBO33PEHHsI KaK pe3yjibTaTa HM3y4eHUS OCHOB
CTPOCHUS MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

- (dopMHUpOBaHHE YMEHUU OOBICHATH SBJICHHUS C HCIIOJb30BAaHUEM (PU3NUYECKUX
3HAHUW U HAYYHBIX JJOKA3aTeJIbCTB;

- (dopMupoBaHME TPEACTAaBICHUN O poiu QUIUMKKA JUISI  PA3BUTHS  JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJOTHUH.

2. MecTo IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/bHON MPOrpaMmMbl

Bxonut B 0O0mieoOpa3oBarenbHbI UK Kak oOs3arenpHas oOiieoOpa3oBaTesibHas
JTUCHMILTNHA

3. KoMmnerennumn odyuarouerocsi, popmupyembie B pe3yJibTaTe 0CBOCHHUS

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 4.3

4. TpeGoBanus Kk pe3yjbTaTamM 0CBOCHHUS IMCUMILIMHBI

B pe3yabTaTe OCBOEHUS IUCIUIUIMHBI 00yJaroMiCs TOJIKEH:

3HaTh:

- mpaBmiia 0€30MacHOro TpyAa MpHU MPOBEICHUH HCCIEIOBaHHUM B paMKax ydeOHOTO
SKCIEPUMEHTA, Y4eOHO-HUCCIeIOBATEIbCKON U MPOEKTHOM NeATeNbHOCTH C MCHOJIb30BaHUEM
U3MEPUTEIIBHBIX YCTPOUCTB | JIAOOPATOPHOTO 00OPYIOBAHHS;

- 3HaTh O (UBHYECKHUX SBJICHHAX (Ipoleccax) M OOBSICHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KUHETUYECKOW TEOPUU CTPOCHMS BELIECTBA U DJIEKTPOJIUHAMHKU:
paBHOMEpPHOE M PABHOYCKOPEHHOE MPSMOJIMHEHHOE IBMKEHHE, CBOOOTHOE MaJleHUE Tell,
JIBUKEHHE TI0 OKPY)KHOCTH, HWHEpUHMs, B3aumojeiictBue Ttei, auddys3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHUE JKUJKOCTeH M TBEPIbIX TeJ, U3MEHEHUE 0O0beMa TeJ MpHU HarpeBaHUU
(oxyaxkeHun),  TEIUIOBOE  paBHOBECHE,  HCIApEeHHe,  KOHJEHCAllUs,  IUIaBJICHUE,
KpUCTAJIIIN3alusl, KUIEHUE, BIAXXHOCTh BO3/yXa, IOBBIIICHHE MaBJICHHSA Tra3a IpU €ro
HarpeBaHWU B 3aKpPBITOM COCYJAE, CBSI3b MEXKIYy I[apaMeTpaMu COCTOSHHUS rasa B
U30IIpolLIeccax, AMMEKTPU3alus Tell, B3aUMOJICHCTBUE 3apsAI0B, dIEKTpUUYECKasi MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOe, MarHUTHOE NEMCTBHS TOKA, B3aUMOJEWCTBUE MAarHHUTOB,
AIIEKTPOMArHUTHAsT WMHIYKIHS, ACWCTBUE MArHUTHOTO TOJsI HAa MPOBOJAHUK C TOKOM U
IBUOKYIIMICS — 3apsif, ODJIGKTPOMArHUTHBIE KoOJIe0aHWS U BOJIHBL, MIPSIMOJIMHEIHOE
pacmpocTpaHeHHUEe CBeTa, OTpaKeHue, mpelromiieHue, uHTephepeHuus, audpakuus u
MoJIsipu3alds CBeTa, JUCHepcHs cBeta, ¢oTodnekTpuueckuii 3pdexr (pororddekr),
CBETOBOE JIaBJICHHE, BOSHUKHOBEHUE JTMHEMUATOrO CIIEKTpa aTOMa BOJOPO/Ia, ECTECTBEHHAS U
HCKYCCTBEHHAsl PaliOAKTUBHOCTb;

- 3HaThb ACTPOHOMMYECKHE OCHOBOIIOJIATAIOIINE TIOHATHUS U

- IIPOLIECCHI, TPOUCXOIAIINE HA 3BE3/1aX, B 3BE3HBIX CHCTEMAX, B MEKIAJIAKTUYECKOU
cpene;

- 3aKOHBI JIBM)KEHUSI HEOECHBIX TeJl, HBOJIIOLMIO 3Be3/1 U BeeneHHo.

yMeThb:

- BBIMOJIHATH SKCIIEPUMEHTHI 110 UCCIEI0BAHHUIO (PU3NYECKUX SBJICHUN M MPOLIECCOB C
UCIOJb30BAHMEM TMpPSMBIX M KOCBEHHBIX HW3MEpeHuil, mnpu 3ToM (OpMYIHPOBATH




npobieMy/3agady W THUIOTE3y Yy4eOHOro OJKCIEpUMEHTa, coOUpaTh YCTAaHOBKY U3
MPEUI0KEHHOTO 000pYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIIUPOBATH BBIBOJIBI;

- OCYHIECTBIISITh MPSIMbIE M KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEIHYUH, TPH ITOM
BBIOMPATh ONTHMANBHBIA CIIOCOO M3MEPEHHS U HCIOJb30BATh HM3BECTHBIE METOIBI OLIEHKU
IIOIPEIIHOCTEN U3MEPEHUN;

- HMCCIIE0BaTh 3aBUCUMOCTH MEXAY (PU3MYECKMMH BEIMYMHAMU C HCHOJIb30BAaHHEM
NpSMBIX H3MEpPEHUIl, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATb pPE3YJIbTAThI
MOJTy4EHHOH 3aBHCUMOCTH (PM3UYECKUX BEITHMYUH B BHJIE TAOIUI] U TPAPHUKOB, JETaTh BHIBOIBI
10 pe3yabpTaTaM UCCIEA0BaHUS;

- JEMOHCTPUpPOBATh Ha TpHUMeEpax poJib U MecTo (U3MKH B (OPMHPOBAHUHU
COBPEMEHHOM HAY4YHOW KapTHHBI MUpPa, B Pa3BUTUM COBPEMEHHOM TEXHHUKH M TEXHOJIOTMH, B
MPAKTUYECKOU JIeATETLHOCTH JIIOJIEH, IETTIOCTHOCTh U €IMHCTBO (PM3MUECKOM KapTHUHBI MUPA;

- ONHUCBHIBaTh MEXaHMYECKOE [JBWKEHHME, WCHOJb3Yysl (U3NYECKHUE BEIUMYMHBIL:
KOOpAMHATA, IyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHIA, UMITYJIbC TENa,
KMHETUYeCKasi SHEeprus, MOTEHIMallbHas SHEeprus, MexXaHuueckas paboTa, MeXaHHYecKas
MOIIIHOCTh; IpPH ONHCAHWU MPABUIBHO TPAKTOBAaTh (DU3MUECKUN CMBICI HCHOIb3YEMbIX
BEJIMYMH, WX OOO3HAUYEHHS W EIUHUIIBI, HAXOAUTHb (OPMYJbl, CBS3bIBAIOIINE JIAHHYIO
(bu3NYECKYIO BEIMUUHY C IPYTUMU BETUUYUHAMU;

- YKa3bIBaTh (POPMYIbI, CBS3BIBAIOLIUE JAHHYIO (U3MYECKYIO BEIMYMHY C JIPYTHMMH
BEJTMYMHAMU;

- aHaNM3UpPOBaTh (PU3HUECKUE MPOLIECCHl U SBJIEHUS, UCIONB3Yys (PU3HUECKHUE 3aKOHbI
Y IPUHIMIBL 3aKOH BceMHUpHOTO Tsrotenus, 1, II u Il 3akonsl HproTOHA, 3aKOH cOXpaHEeHUs
MEXaHUYECKOM DHEPIuM, 3aKOH COXPAHEHWs HMIYJIbCa, NPUHLMII CYNEPHO3HUIMHN CHUJI,
IIPUHLIMI PaBHOIIPABUS HHEPLUAIBHBIX CUCTEM OTCUETA.

- QHAJIM3UPOBATh MOJICKYJIIPHO-KUHETUYECKYIO TEOPHIO CTPOEHUS BELIECTBA, T'a30BbIE
3aKOHBI, CBS3b CPEIHEH KHHETUYECKOM DHEPruu TEIUIOBOTO JIBIKEHHUS MOJIEKYT C
a0COJIFOTHOU TeMITepaTypoH.

- OIMCBHIBATH M3YYEHHBIE TEIUIOBBIC CBOWCTBA TEI M TEIUJIOBBIE SIBICHUSA, UCIOJb3Ys
¢du3nyeckue BEIMUYUHBL: JABJICHHE Tra3a, TEMIEpaTypa, CpeIHss KHHETHYeCKas SHEeprus
Xa0TUYECKOTO JIBUKEHHUS MOJIEKYJN, CPEIHEKBAaJpaTU4HAs CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHH:S 3HEprusi, pabora raza, KO3QpQHUIUHUEHT MOJIE3HOT0 JEHCTBUSA TEIIIOBOTO
JBUraTelis; IMpU ONUCAaHUM IPaBWIBHO TPAKTOBaTh (PU3MUYECKHH CMBICI MCIOJIb3yEeMbIX
BEIMYUH, HUX OO003HAUYEHUS M EIUHMLbI, HAaXOAUTh (OPMYIIbI, CBSA3BIBAIOIIUE JAHHYIO
(GU3NYECKYIO BEIMYUHY C IPYTMMU BEIMUYUHAMU;

- AHAJIM3UPOBATH NIEPBBIN 3aKOH TEPMOJAUHAMUKH,

- OOBSCHATH OCHOBHBIE NPUHIMIIBI JCHCTBUS MAaIIMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3inyarh yCIOBUS UX O€30MaCHOTO MCIOJIB30BaHUS B IOBCEAHEBHOM KU3HH;

- aHaJIM3UPOBATh 3aKOH COXPAHEHMS JJIEKTPUUYECKOTO 3apsna, 3akoH KyioHa, 3akoH
Oma, 3aKOHBI IIOCJIEJOBATEIBLHOIO W MAPAJJICIIBHOTO COEAMHEHHUS IPOBOJHUKOB, 3aKOH
Jbxoynsa-JIeHna, 3aK0H 3J€KTPOMAarHUTHON UHAYKLUH,

ONMCHIBATh M3YyYEHHBIE OUIEKTPUYECKHME M MAarHuUTHBIE CBOMCTBA BeEIIECTBA U
ANIEKTPUYECKHE SIBJICHHS (IIPOLIECCHI), MCMOB3Yd (DU3MUYECKHE BEIMYUHBI: 3JIEKTPUUYECKUI
3apsl, MIEKTPUUECKOE I10JI€, HAIIPSKEHHOCTD 110715, IIOTEHIHMAII, PA3HOCTh IIOTEHIMAIIOB, CUIIA
TOKa, HaNpsDKEHHE, CONPOTHUBIEHHE, OSICKTPOMATrHUTHbIE KoJeOaHHs; MpU ONHUCAHUU
IIPaBUIBHO TPAKTOBATh (PM3UYECKUH CMBICT MCIOJIB3yEMBIX BEIUYMH, MUX 0003HAUYEHUS U
€IMHHULIBI;

- OIpEAENATh HAINPaBJIICHWE BEKTOpa MHAYKLUMU MarHUTHOIO TOJS IPOBOJHHUKA C
TOKOM, cuibl Amnepa u cuiibl Jlopenna;

- QHAIM3MPOBATh 3aKOH MPSMOJIMHEHHOIO paclpOCTPAaHEHUs CBETa, 3aKOHBI
OTpaXXCHMsI CBETA, 3aKOHBI ITPEJIOMJICHUS CBETA.



- CTpPOUTb M OIMCBHIBaTb M300pa)kKeHUE, CO3/1aBAEMOE IUIOCKUM 3€pKajloM, TOHKOM
JIMH30M;

- ONKCHIBaTh M3yYCHHbIC KBAHTOBBIC SIBJICHUS M IPOIIECCHI, MCIOJB3YsS (pU3nuecKue
BEJIMYUHBI: CKOPOCTh JIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETa, SHEPTHs U
UMIynbCc (POTOHA, MEPUOJ MOJypacmana, SHEPrus CBSI3M ATOMHBIX S/Ep, NMPH ONUCAHUU
MPaBUIBHO TPAKTOBATh (PM3UYECKUH CMBICT HCHOJIB3yEMBIX BEIMYWH, X 0003HAUYEHUS U
€IMHUIIBI, YKA3bIBaTh (POPMYJIBI, CBSA3BIBAIOIIME JAHHYIO (GU3NYECKYIO BEIIMYHHY C IPYTUMHU
BEJIMYUHAMH, BBIYUCIISATH 3HAYCHHE (PU3NICCKOI BETHUNHBL;

- aHaIM3WPOBATh ypaBHEHWE OWHIITEHHA i1 ¢PoTodddexra, 3aKOH COXpaHEHHS
SHEPTHH, 3aKOH COXPAHEHUS MMITYJbCa, 3aKOH COXPAaHEHHs JJIEKTPHYECKOTO 3apsizia, 3aKOH
COXpaHEHHs MacCOBOTO YHMCIIA, MOCTYIaThl bopa, 3aKOH paJinoaKTUBHOTO pacraja, Ipu STOM
pa3nuyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U YCIOBHUS
(rpaHuIBl, 00J1ACTH) TPUMEHUMOCTH;

- TPUBOJUTH TNPUMEPHI BKIAJa POCCHICKHX W 3apyOeKHBIX YUCHBIX-(PH3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOIIECCOB OKPYXKAIOIIETO MHpAa, B PAa3BUTHE TEXHUKH U
TEXHOJIOTHH;

- WCTIOJIB30BaTh TEOPETUYECKHE 3HAHUS MO (U3MKE B IMOBCEIHEBHOW KU3HH IS
obecrnieueHns 6€30MacHOCTH MpH oOpallleHnu ¢ NpubopaMu U TEXHUYECKUMHU YCTPOICTBaMH,
IUTSL COXpAaHEHUSI 3JI0POBbsSI U COOFOIEHHSI HOPM SKOJIOTUYECKOTO TIOBEJICHUS B OKPYIKAIOIIeH
cpene;

- paboTaTh B TPYIIE C BHINIOJHEHUEM DPa3IHUHBIX COIMAIBHBIX POJICH, IJIAHUPOBATH
paboTy TPYIIBI, palMOHATFHO paCIpeneNaTh 00S3aHHOCTH W TUIAHUPOBATH JICATEIHHOCT B
HECTaHIAPTHBIX CUTYAIMsIX, OIICHUBATh BKJIAJ KXKIOTO M3 YUACTHHKOB T'PYIIIBI B PEUICHHE
paccMaTpuBaeMoi MpooOJIEeMBbI.

- pewaTh pacyeTHbIE 3a/a4d C SBHO 3aJaHHOM (U3UYECKON MOJEINbIO, HMCIOJb3Ys
¢u3nyeckue 3aKOHbBl M IPUHLUIMBL, HAa OCHOBE aHaJIM3a YCJIOBHUS 3alauyd BbIOMpATh
(DMBUYECKYIO MOJIENb, BBIACIATh (PU3MUECKHE BETUYHHBI U (OPMYIIBI, HEOOXOAUMBIC IS €€
peleHysl, IPOBOAUTh PacUeThl M OLICHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HAU€HUs] (PU3NUECKON
BEJIMYUHBI;

- pewaTb KayeCTBEHHbIC 3aJaud: BBICTPAUBATh JIOTUYECKH HENPOTHBOPEUUBYIO
LENOYKY pacCyKIEHUH C HCIOJIb30BAHUEM H3YUEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U
(bu3n4eCKuX SBICHUN;

- HCIIONb30BaTh IPU PELICHMM Y4eOHBIX 3a/Jad COBPEMEHHbIE HMH(OPMAIOHHbIE
TEXHOJIOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHMSI, HHTEPIPETALUU U NPEACTaBIeHUs ydeOHOU U
HAy4YHO-TIONYJISIPHOM MH(QOPMALUK, MOTYYEHHOW M3 pa3IMYHbIX MCTOUYHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M0Jy4aeMyr0 HH(OpPMAIHIO;

- IPUMEHATH OCHOBOIIOJIArAIOLME ACTPOHOMHUYECKHE MOHATHUS, TEOPUU U 3aKOHBI JJIs
aHaimu3a U OOBSCHEHUS (PU3MYECKHX HPOLECCOB, NMPOUCXOAALIMX HA 3BE3/aX, B 3BE3JHBIX
cucTeMax, B MEXKIaJJaKTU4eCKON cpese, ABMKEHMS HEOECHBIX TeJl, 3BOJIIOLMU 3BE3] U
Bcenennon.

HMeTh NpeIcTaB/IeHue!

- O TpaHUIAX NPUMEHEHUs M3Y4eHHBIX (PU3MUECKUX MOJEJel: MaTepuanbHas TOUKa,
MHepLUallbHAs CcHCTeMa OTcueTa, aOCOJIOTHO TBEpAOe TeNo, HACAIbHBIM Ta3, MoJenu
CTPOEHHUS Ta30B, XKHUJIKOCTEH M TBEPIBIX TeJ, TOUCUHBIM 3JEKTPUUECKHUI 3apsj, JIyd CBeTa,
TOYEYHBIM UCTOUYHHUK CBETA, AJIepHasi MOJIENIb aTOMa, HYKJIOHHAsi MOJIENIb aTOMHOTO sifjpa MpH
peneHnu (puU3NYecKux 3a/1ay;

- MPEJCTaBIEHHUEe O POJIM aCTPOHOMMHU B MPAKTHUECKOW JEATEIbHOCTH YelIOBEKa U
JaTbHEeHIeM HayqYHO-TEXHUUECKOM Pa3BUTHH.

OO0masi Tpy10eMKOCTb IV CHUTIIHHbBI



cocraBisieT — 172 gaca (B T.4. mpodeccuoHaTbHO-OPUEHTHPOBAHHOE cojiepkanue — 80
4acoB), U3 HUX:

TeopeTudeckue 3aHsaTust — 112 gacos,

nabopatopHbie pabOTHl — 26 4acoB,

[IpaKTUYECKUE 3aHATH - 22 Yaca;

KOHCYJbTallMK — 4 yaca.

Bujx npoMeKyTO4YHOM aTTeCTAlMM:

maddepenunpoBanHbIi 3aueT 1 cemecTp - 2 yaca.

9K3aMeH 2 ceMecTp — 6 4acoB.

5. PaGouyio nporpammy pa3padoraJ

A.JI. OneiikuHa, pernoiaBaTelb NepPBOH KBATH(PHUKAMOHHOW KaTETOPHH, paanou3uK,
OaxayiaBp

[Mpeaceaarens UHKAOBOI KOMHCCHHI
o01meolOpazoBaTe/bubIX, OOUIX FYMAHHTAPHBIX _‘5}///_ E.C.barnacosa
0 COUNATBHO-IKOHOMMMCCKUX AHCIHILINH



