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VHMKATbHbIA NPOMPa 230BATEBLHON IPOrPaMMBbI OATOTOBKH CHENHATINCTOB CPEHEro 3BeHa
JeTchea907C I ATEHOCTIE 27502,07 Y npaB/ieHHe KauecTBOM NPOAYKIMH, IPOLECCOB U YCJIYT (10

0Tpac/sim)

1. ey n3yyeHust TMCHUTNIMHBI:

- (hopMupoBaHNe HHTEpeca U CTPEMJIEHUS O0y4aroIuXcs K HAyYHOMY HM3YYEHHUIO IPUPOBbI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

- pa3BUTHE TMPEJICTABIEHHMM O HAydyHOM MeToJle¢ IIO3HaHus M  (OPMHUPOBAHUE
UCCIIEIOBATEIBCKOTO OTHOIICHHS K OKPY)KAIOIINM SBJICHHSIM;

- (GopMHpOBaHHE HAyYHOIO MMPOBO33PEHMsI KaK pe3yjbTaTa HM3y4eHHUsS OCHOB CTPOEHUS
MaTepuu U GyHAaAMEHTAIBHBIX 3aKOHOB (PU3HKH;

- (opMHpOBaHUE YMEHUH OOBSACHSATH SIBJIEHUS C UCIOJIb30BaHHWEM (U3NYECKUX 3HAHUN U
HAYYHBIX J0Ka3aTEeJIbCTB;

- (popMHpOBaHUE NPEICTABICHUN O POIM (PU3MKH I Pa3BUTHSI APYIUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHH.

2. MecTo IMCHMIVIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMbl

Bxomutr B 00meoOpazoBaTenbHBI LUK Kak oOs3aTenpHas —oOmieoOpa3oBarenbHast
JUCLUIUIMHA

3. Komnerenuuu odyuarierocsi, popMupyembie B pe3yJibTaTe 0CBOCHHA

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, 1K 1.3

4. TpeboBanus K pe3yJbTaTaM 0CBOEHHUS THCHMIIHHBI

B P€3yJIbTaTe OCBOEHUS TUCLMILIMHBI 00YyYaIOIIMNACS TO0JIKEH:

3HATh:

- mpaBwja 0Oe€30lacHOro TpyJa IpH INPOBEJCHUM HCCIEAOBaHMM B paMKax ydeOHOro
IKCIEPUMEHTA, YIeOHO-UCCIIEI0BATEIbCKOW U TIPOCKTHOM JEATEIEHOCTH C MCIOIB30BAaHHEM
U3MEPUTENIbHBIX YCTPOUCTB U 1JaOOpaTOPHOr0 000PYAOBaHUS;

- 3HaTh O (PU3NYECKUX SABJICHUSIX (TIpoIleccax) U OOBICHATh UX HA OCHOBE 3aKOHOB MEXAHUKH,
MOJIEKYJISIPHO-KMHETUUECKOM  TEOpUU  CTPOEHHUS  BEIIeCTBA U IJIEKTPOJUHAMUKH:
paBHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKEHHE, CBOOOTHOE MaJeHUE Ted,
JBIDKEHUE T10 OKPYKHOCTH, HHEpLHMs, B3auMmojeiictBue Ten, anpdys3us, OpoyHOBCKOE
JBW)KEHUE, CTPOSHHUE JKUIKOCTEH M TBEPIBIX TeJ, M3MEHEHHEe 00beMa Tel MpPU HarpeBaHHUU
(oxJaxJeHun),  TEIUIOBOE  paBHOBECHE,  HUCHAapeHHe,  KOHJAEHcalMs,  IUIaBJICHHUE,
KpUCTAUTU3aIMsl, KUTIEHHEe, BIIA)KHOCTh BO3/yXa, MOBBIINICHUE JaBICHUS Tra3a IpPH €ro
HarpeBaHWU B 3aKPBITOM COCYZAE, CBsA3b MEXAy I[apamMeTpaMH COCTOSIHMsS Tra3za B
M30TIPOIIECCax, IIEKTPU3ALMUS TEJ, B3AUMOJICHCTBHE 3aps/I0B, AIEKTPHUECKask TPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHMUYECKOE, MArHUTHOE JIeHCTBUS TOKA, B3aUMOJEWCTBUE MAarHuTOB,
DIIEKTPOMArHUTHAS WHIYKIUS, JCHCTBHE MAarHUTHOTO TIOJsl HAa IPOBOJHUK C TOKOM U
JBWDKYIIMICS — 3apsil, OJIGKTPOMAarHuTHbIE KojieOaHWs M BOJHBI, HNPSAMOJIMHEIHOE
pacnpocTpaHEeHUE CBEeTa, OTpakeHUe, NpeJomiieHue, HHTepdepeHuus, audpakuus u
NOJISIpU3alusl CBeTa, JAUCHEepcUst cBeTa, (oTodnekTpudeckuil >pdext (poTorddexr),
CBETOBOE JIaBJIICHNE, BOSHUKHOBEHHE JIMHEWYATOTO CIIEKTPa aTOMa BOJOPO/Ia, ECTECTBECHHAS U
UCKYCCTBEHHAs PaIHOAKTUBHOCTb;

- 3HaTh ACTPOHOMUYECKHE OCHOBOTIOJIATAIOIINE TIOHATHS U

- IPOLIECChI, MPOMCXOIAIINE HA 3BE3/1aX, B 3B€3/IHBIX CUCTEMAX, B MEXTaAJTAKTUUECKOM cpeie;
- 3aKOHBI JIBDKEHUS HEOECHBIX TEJ, SBOJIOINIO 3Be3/] U BeelreHHOM.

yMeThb:

- BBITNOJHATH SKCIEPUMEHTHI IO HCCICIOBAHHIO (U3MYECKUX SIBICHHA W IPOIECCOB C
UCTOJIb30BAaHUEM TMPSIMBIX M KOCBEHHBIX HM3MEpEHHH, Npud OSTOM (HOPMYIUPOBATH



npoOnemMy/3ajady W THIOTE3y Yy4eOHOTO DKCIIEPUMEHTa, CoOuUpaTh YCTAaHOBKY U3
IPEI0KEHHOTO 000PYAOBaHUs, TPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOBI;

- OCYILIECTBJISITh MpPSMbIE U KOCBEHHbIE HM3MEpEHUs (PU3MYECKHX BEIMYMH, HPU STOM
BbIOMpaTh ONTHUMAJIbHBIA CIIOCOO M3MEPEHUS U HCI0JIb30BATh M3BECTHBIE METOJbI OLIEHKHU
MOTPEIIHOCTEN U3MEPEHUN;

- UCCIIEIOBATh 3aBUCUMOCTH MEXIy (PM3NYECKHMMHU BEIIMYMHAMH C MCIIOJIIb30BAHHEM MPSMBIX
U3MEpPEHU, IPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YyJIbTATHI MOJIYUYEHHOM
3aBHUCUMOCTH (U3WYECKUX BEJIWYMH B BHUAE TaOMUIl M TpaduKOB, JenaTh BBIBOJABI IO
pe3ynbTaTam UCCIIEIOBaHHUS;

- JIEMOHCTPUPOBATh Ha MPHUMEPAX POJIb U MeCTO (U3MKU B (POPMUPOBAHHM COBPEMEHHOMN
Hay4YHOM KapTHUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B IPAKTUYECKOU
NeSITeILHOCTH JIF0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOIN KAPTHHBI MUPA;

- ONUCHIBATh MEXAHMUYECKOE [BIKEHHUE, HCIONb3ys (PU3NYECKHE BEIMYUHBI: KOOpIWHATA,
IyTh, IEPEMEIIEHNUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUla, UMIIYJIbC Tela, KHHETUYeCcKas
SHEeprus, MOTeHLHaJIbHAas PHEpPrusi, MeXxaHuyeckas pabora, MEXaHWYECKass MOIIHOCTh; MPHU
ONMCAHWU TNPABUIBHO TPAKTOBAaTh (PU3MYECKUII CMBICI HCIOJNb3YEMbIX BEJIMYUH, HX
0003HaYeHHs] W €NUHUIBI, HAaXOAUTHb (HOPMYIbI, CBA3BIBAIOIIME JaHHYIO (U3HUECKYIO
BEJIMYMHY C APYTMMHU BETUYUHAMU;

- yKa3biBaTh (OpMysbl, CBS3BIBAIONIME MJAHHYIO (PU3UYECKYI0 BEIUYHHY C APYTUMHU
BEJIMYUHAMU;

- aHaANM3UPOBaTh (DU3MUYECKUE TMPOLECCHl U SBICHUSA, HCIONB3Yyd (U3UYECKUE 3aKOHBI U
INPUHIMIBL: 3aKOH BceMupHoOro tsarorenus, I, II u III 3akonel HeroTOHA, 3aKOH COXpaHEHMS
MEXAaHUYECKOM SHEPIruM, 3aKOH COXPAHEHUs WMIYJbCa, MPUHLMUI CYNEPHO3ULNN CHUJ,
IPUHLINI PABHOIIPABUS HHEPLUAIBHBIX CUCTEM OTCUETA.

- AHAJIMW3UPOBATH MOJIEKYISIPHO-KUHETUYECKYI0 TEOPHI0 CTPOCHMSI BEIIECTBA, I'a30BBIC
3aKOHbBI, CBSI3b CpEIHEH KHUHETUYECKOM SHEpPruu TEIUIOBOTO JIBUKEHUS MOJIEKYN C
a0COIOTHON TEMIEPaTypO.

- OIKCHIBaTh HW3YYEHHbIE TEIUIOBbIE CBOMCTBA TEN U TEIJIOBBIE SIBJICHUS, HCIIOJIb3YS
¢u3nyeckue BENWYMHBL: JaBJICHME ra3a, TeMIepaTypa, CpeaHssl KUHEeTH4YecKas SHEeprus
XA0TUYECKOT0 JBUKEHHSI MOJIEKYJ, CPEIHEKBaJpaTH4Has CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSS 3HEprus, padoTta rasza, KO3QGUIMEHT MOJIE3HOro ASHCTBUS TEIIOBOTO
JBUTATENs; MPU ONUCAHUHM MPABWIBHO TPAaKTOBAaTh (U3MUECKUN CMBICT HCIHOJIb3YEMBIX
BEIMYMH, WX O003HAUEHUS M EIUHMIBI, HAXOAWUTh (OPMYJbI, CBSI3bIBAIOIIUE JAHHYIO
(bu3HYECKyI0 BEIMYMHY C IPYTUMU BEINYUHAMM;

- aHAJIM3UPOBATh NIEPBBIN 3aKOH TEPMOJINHAMUKH,

- 00BSCHATH OCHOBHbBIE MPUHLUIIBI JEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pas3nnyarh yCiaoBUsA MX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

- aHANM3MPOBAaTh 3aKOH COXPaHEHMs AJIEKTPUYECKOro 3apsna, 3akoH Kysona, 3axkon Owma,
3aKOHBI IIOCJIEN0BATENBHOIO U MAapalIEIbHOIO COEIUHEHUS IPOBOJHUKOB, 3aKOH JDKoyms-
Jlenia, 3aK0H 3JEKTPOMarHUTHOM MHIYKIIUH,

ONMCHIBATh U3YYEHHBIE 3JIEKTPUUYECKHE M MarHUTHBIE CBOMCTBA BELIECTBA U AJIEKTPUUYECKUE
SBJICHHUS  (MPOIECCHI), MCIOJB3ysl (PU3MUECKHE BEIMYMHBL DJICKTPUUYECKUN  3apsif,
IIEKTPUYECKOE TI0JI€, HAIIPSPKEHHOCTD T10JIs1, TOTEHIIMAJ, Pa3HOCTh MOTEHIMAJIOB, CUJla TOKa,
HaNpsDKEHUE, CONPOTHBIICHHE, DJIEKTPOMArHUTHBIE KOJIEOAHMsI; MPU OMUCAHUM IMPaBUIBHO
TPaKTOBATh (PU3MUECKHUI CMBICI UCTIOIb3YEMBIX BETUUNH, UX 0003HAUEHUS U €AUHUIIBI;

- ONpENENATh HAIpaBlieHWE BEKTOpa MHAYKIMUM MAarHUTHOTO IOJI MPOBOJAHHMKA C TOKOM,
cuiibl Ammnepa u cuiel Jlopenna;

- AQHAJTU3UPOBATh 3aKOH NPSIMOJMHEHHOTO pPACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI IIPEJIOMJIEHUS CBETA.

- CTPOUTH U OIUCHIBATh U300paKEHUE, CO3/]aBAEMOE TIIOCKUM 3€pKajioM, TOHKOM JIMH301;



- ONHUCHIBATh H3YYCHHbIC KBAaHTOBBIC SIBJICHUS M TMPOILECCHI, HCIMONb3Yysd (U3ndecKkue
BEJIMYMHBI: CKOPOCTh SJICKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTA CBETA, DHEPTUS H
UMIyasC (POTOHA, MEpPHOJ MOoypachaja, dHEpPrus CBA3M AaTOMHBIX SA€p, IPHU OMNHUCAHUU
NPaBUWIBHO TPAKTOBATh (PU3MUYECKUI CMBICT HCMIONB3YyEeMBIX BEIHYUH, UX OOO3HAYCHHS U
€MHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIIUE JNaHHYIO (PU3UUYECKYIO BEIHUUHY C IPYTHUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKOM BEITMYUHBI;

- aHANM3UPOBaTh ypaBHeHHE ODWHIITEWHa Ui GoTodddekTa, 3aKOH COXpaHEHHUS SHEPrHH,
3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH COXPAHEHUS 3JIEKTPUUECKOI0 3aps/ia, 3aKOH COXPAHEHUs
MacCcOBOI'0 YHMCIa, MOCTyJaThl bopa, 3aKOH paguoaKTUBHOTO pacraja, Mpu 3TOM pa3inyaTh
CJIOBECHYIO (POPMYIIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHUE U yCIOBHUS (TPAHHUIIBL,
00J1aCTH) TPUMEHUMOCTH;

- TIPHUBOJUTH MPHUMEPHI BKIAJAa POCCUHCKUX U 3apyOeKHBIX YUYCHBIX-(DH3UKOB B Pa3BUTHUE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

- CIOJIb30BATh TEOPETUYECKHE 3HAHUS TI0 (PU3KKE B MOBCETHEBHOM KU3HU JUIs 00ECTICUCHHS
0e30MacHOCTH Mpu OOpallleHuHd C NpudopaMu M TEXHUYECKHMMM YCTpOMCTBaMH, IS
COXpaHEHHUsI 3JI0pOBbsS M COOJIIOJEHUS HOPM SKOJIOTMUECKOTO IMOBEJCHHUS B OKpYXKarolleu
cpene;

- paboTaTh B IPYIIE C BBHIIOJIHEHWEM Pa3IMYHBIX COLMAIBHBIX POJICH, IUIaHUPOBaTh paboTy
TPYNONbl, PAlMOHATIBHO paclpeneisTh O0O0S3aHHOCTH M IUIAHUPOBATh JEATEIbHOCTH B
HECTAaHAAPTHBIX CUTYAIMIX, OLIEHUBATH BKJIAJ] KXKJOTO W3 YYaCTHHKOB T'PYIIIBI B PEUICHUE
paccMaTpuBaeMoii MpoOIeMBbl.

- pewarb pacyeTHbE 3aJaud C SBHO 3aJaHHOW (U3UYECKOH MOJENbI0, HCIIONb3Ys
dbusznyeckue 3aKOHbI M TMPHUHIMIBI, HA OCHOBE AaHalIM3a YCJIOBUSA 3a/ladydl BBIOMPATH
($U3NIECKyI0 MOZEIb, BBIACIATh (PU3UUECKUE BEIUYHHBI U (POPMYIIBI, HEOOXOAUMBIC ISl €€
pelieHus, IPOBOJAUTH PACUYETHI M OLIEHUBAThH PEaIbHOCTD MOJIYUEHHOTO 3HaUYeHUs (hPHU3HUECKOi
BCJIMYMHBI,

- pemaTh KadyeCTBEHHBIE 3aJaud: BBICTPAUBATH JIOTUYECKH HEMPOTUBOPEUUBYIO IIETIOUKY
paccyXAeHUM C HCIOJIb30BAHUEM H3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH M (PHU3NYECKUX
SIBIICHUI;

- FICTIOJIb30BATh NPU PEIICHUH YYeOHBIX 337a4 COBPEMEHHbIE HH(POPMAITMOHHBIE TEXHOJIOTUU
JUISL TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIpPETAllMd U TPEACTaBICHUS y4eOHOW M HAay4dHO-
MOMYJISIPHOW ~ WH(pOpMAMK, TOMYyY4SeHHOW W3 PA3JUYHBIX HUCTOYHUKOB, KPHUTHYCCKU
aHAIM3UPOBATH MOJy4aeMyro HH(OPMAIINIO;

- IPUMEHSTH OCHOBOIIOJIAratoIfe aCTPOHOMUYECKHUE MOHSTHSI, TEOPUU U 3aKOHBI JJIsl aHAJIN3a
U 00bSCHEeHUsI (PU3NYECKUX MPOIIECCOB, MPOUCXOAIINX HA 3BE3/1aX, B 3BE3JHBIX CUCTEMaX, B
MEXTaJIaKTHIECKOM cpefie, ABUKEHUSI HeOECHBIX TeJ, SBOJIOIMH 3Be3/1 U BceleHHOH.

HMeTh NMpe/cTaBJIeHHe:

- O TpaHHWIaxX TNPUMEHEHHUS HW3YUYEHHBIX (QHU3MUECKUX MOJEJeH: MarepuanbHas TOYKa,
UHepIHalbHas CHUCTeMa OTcyeTa, aOCOJIIOTHO TBEpPAOE TeJO, HJEAIbHBIA TIa3, MOJeNu
CTPOCHUS Ta30B, KHUIKOCTEH M TBEPIBIX TEJ, TOUCYHBIN AIEKTPUUECKUH 3apsii, JIyd CBeTa,
TOYCYHBI MCTOYHUK CBETA, AJIEPHAS MOJIEbh aTOMa, HYKJIIOHHAsI MOJIeh aTOMHOTO siipa MpU
pemieHnn GU3NYECKUX 3a/1a4;

- TpeACTaBIEHHWE O  POJIM AaCTPOHOMHHM B TIPAKTHUYECKON JESITENbHOCTH 4YeJNOBEeKa H
JabHEHIIIEM HayIHO-TEXHUYECKOM Pa3BUTHH.

OO0masi TPy10€eMKOCTb M CUMILINHBI

coctaBimsieT — 144 gacoB (B T.4. mpodeCCHOHATBLHO-OPUEHTUPOBAHHOE COJepKaHue — 54
qaca), U3 HUX:

TeopeTndeckue 3aHsaThs — 84 Jaca,

nabopaTopHble paboThl — 26 4acos,

MIPaKTUYECKUE 3aHATHS - 22 yaca;



KOHCYJbTaIMu — 4 yaca.

Bua npoMexyTO4YHOM aTTEeCTALMU:

HuddepennmpoBannplii 3auet 1 cemectp 2 yaca.

’K3aMeH 2 ceMecTp — 6 4acos.

5. Pa6Gouyro nporpammy pa3zpadoraJ

Bbarmacoa E.C., mpemnomaBarenb BBICHICH KBATM(PUKAIIMOHHON KAaTETOPUHU, MArUCTp TIO
HanpasineHuto «llemaroruueckoe o6pa3oBaHue»

[Ipeacesarens UHKIOBOH KOMHUCCHH
o0eodpaioBaTenLHEIX, ODIIMX MYMAHHTAPHEIX g E.C.barnacoea
W COIHATEHO-IKEOHOMHMECKHX JTHCIHITITHH



