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1. TIACIIOPT PABOYEM ITPOTPAMMBI OBIIET'O YYEBHOT'O IIPEMETA OVYII1.4 ®U3UKA

1.1. MecTo TUCIUIIITUHBI B CTPYKTYpPE OCHOBHOM MpodeccroHaabHOi 00pa3oBaTeIbHON MPOrpaMMbl

OOmwuii

y4eOHBbII
00111e00pa30BaTEIIHLHOTO

npeamer  OVIL4

OHUKIa

«Du3uKa SABJIACTCA 00s13aTeIIbHON

cneuuanbHocTd 09.02.07 MHpOpMaLMOHHBIE CUCTEMBI U IPOTPAMMHUPOBAHHE.

1.2. Heau 1 miiaHupyemMblie pe3yJabTAaThbl 0CBOCHUS 00111ero yueOHOro npeamera:
1.2.1. Ilenu u 3agaum 00IIEro y4eOHOro mpeaMera:

Coneprkanre mporpamMmsel ooreoOpazoBarenbHoro yueonoro npeamera OVYII1.4 dusuka HampaBiaeHO Ha

JOCTHIXKCHHUC CIICAYIOIIUX LeJIeH:

- opmMupoBaHuEe UHTEpEca U CTPEMIICHUS 00y4aloUIMXcs K HAyYHOMY M3YYEHHUIO MPHUPOJbI, pa3BUTHE

HNX MHTCIJICKTYaJIbHBIX U TBOPYCCKUX CHOCO6HOCTCﬁ;

- Ppa3sBUTHUC Hpe,Z[CTaBJ'IeHI/Iﬁ O HaydYHOM MCETOAC IIO3HaHUA H (bOpMPIpOBaHI/IC HCCICI0BATCIBCKOI'O

OTHOIICHHSA K OKPYKAIOIIUM SABJICHUSAM,

- q)OpMI/IpOBaHI/Ie HAYYHOI'O MUPOBO33PCHHA KaK PE3yJibTaTa HU3YUCHUA OCHOB CTPOCHHUA MATCpUH U

(dyHIaMEHTaJIbHBIX 3aKOHOB (DU3HKHU;

(1)OpMI/IpOBaHI/IC YMCHI/Iﬁ OOBACHATHL SIBJIEHUS C MCIIOJIb30BaHUEM (1)I/I3I/IIICCKI/IX 3HAHUU U HAayYHbIX

JI0KA3aTeIIbCTB;

- q)OpMI/IpOBaHI/Ie Hpe,I[CTaBJ'IeHI/Iﬁ O poJin (1)I/ISI/IKI/I IJIg pa3dBUTUA APYTUX €CTCCTBCHHBIX HAYK, TCXHUKHU U

TEXHOJIOTUH.

1.2.2. Ilnanupyembie pe3yJabTaThl OCBOEHUS o0mIero y4yeOHoro mpeamera B cooTBerctBuu ¢ ®I'OC

CIIO u Ha ocuose ®OII COO.

OcBoenne conepkanus obmiero yueonoro npeamera OVIL.4 «®Dusukay obecnieunBaeT JOCTHKCHHE

CTYACHTaMU CJICAYHOLINX PE3YJIbTATOB:

HnaHpreMHe PE3YIbTAaTbl OCBOCHUSA IPCAMETA

JInunocTHBIE I
Pe3yabTAThI MeTanpeaMeTHbIE Pe3yIbTaThl PEIMCTHBIC
(JIP) (MP) (TTP)

JIP1. MP1. bazoeie noruueckue | [IP1. nemoHcTpupoBaTh Ha mHpuUMepax pojib U
IPaX1aHCKOI0 JNENCTBUS: MecTo (pu3uku B (OPMHUPOBAHUM COBPEMEHHOU
BOCIIUTAHMUS: CaMOCTOSITENILHO HAyyHOM  KapTUHBl  MHpa, B  pa3BUTUHU
c(OPMHPOBAHHOCT | GOPMYIHUPOBATH U | COBpPEMEHHOM TEXHMKM UM  TEXHOJOTHH, B
b IPaXXIaHCKOW | aKTyallM3UpoBaTh  MpoOJeMy, | MPaKTUYECKON JIeSITEIIbHOCTH Trofei,
MIO3ULIUU paccMaTpuBaTh e€ | IeJIOCTHOCTh U €IMHCTBO (PU3UYECKON KapTHHBI
oOyuarolerocsi Kak | BCeCTOPOHHE; MUDA;

aKTUBHOTO U | OIpPENENATh nenu | [IP2.  yuuTeIBaTh  TpaHUIBl  TNPUMEHEHUS
OTBETCTBEHHOT'O NeSITeNIbHOCTH, 3aJaBaTh | M3YYEHHBIX (PU3MUECKUX MOJENEN: MaTepraibHas
qJIeHa napaMeTpsl M KpPUTEpUM HX | TOYKA,  HMHEpIUalbHas  CHCTeMa  OTCUETa,
pOCCUICKOTO JOCTHKEHHUS; abCoMIOTHO TBEPIOE TeNo, WJeaNbHBIM ras,
o0111ecTBa; BBISBJISITH 3aKOHOMEPHOCTH U | MOJEIM CTPOEHHS ra3oB, )KMIKOCTEH M TBEPIBIX
MIPUHSTHE MIPOTUBOPEUHS B | T€Jd, TOYEUHBbIM JJIEKTpUYECKUI 3aps] MpH
TpaULIMOHHBIX paccMaTpUBaEMBIX peneHnH (PU3NYECKHX 3a/1a4;

oO1ieyenoBeyeckn | (pU3NYECKUX SBICHUSX; I1P3. pacno3HaBaTh  (u3MUECKHE  SIBICHUSA
X pa3pabaTbIBaTh IJIaH pemeHus | (mpolecchl) U OOBICHATh MX Ha OCHOBE 3aKOHOB
TYMaHUCTHYECKUX | MpOOJeMbl ¢ Y4€TOM aHallM3a | MEXaHUKU, MOJIEKYISIPHO-KUHETHYECKONH TEOpUU
u UMEIOUINXCA MaTepUAIbHBIX U | CTPOEHMS  BEIIECTBA U DJIEKTPOJMHAMHKU:
JNEMOKPAaTUYECKUX | HEMATEPHAIBHBIX PECYPCOB; paBHOMEpHOE u PaBHOYCKOPEHHOE
LIEHHOCTEH; BHOCHTD KOPPEKTUBBI B | IpSMOJIMHEIHOE ABIKEHHE, CBOOOIHOE IMaJeHHE
TOTOBHOCTb  BECTH | AEATEIbHOCTb, OLICHMBATh | TE€J, JBWJKECHHE IO OKPYKHOCTH, WHEpIHS,

4acTblO
obpazoBarensHol nporpammbl CITO B cootBeTcTBUM ¢ PI'OC 1o




COBMECTHYIO
JeSITeNIbHOCTD B
WHTEpecax
Ipax/IaHCKOT0
o0111eCTBa,
y4acTBOBaTh B
CaMOYIIpaBJIEHUU B
o0pa3oBaTenbHOM
OpraHu3allly;
yMEHUE
B3aMMO/ICIICTBOBAT
b C COIHMAIBHBIMH
UHCTUTYTaMHU B
COOTBETCTBUH C HX
byHKIHSIMHI u
Ha3HA4YCHHEM;
TOTOBHOCTh K
TYMAHUTApPHOH U
BOJIOHTEPCKOM

e TeTbHOCTH;
JIP2.
MaTPUOTHIECKOTO
BOCIUTAHHS:
c(hOpPMUPOBAHHOCT
b poccuiicKon
rpak1aHCKOM
UJCHTUYHOCTH,
MaTPUOTH3MA;
LIEHHOCTHOE
OTHOIIIEHNE K
roCy/1apCTBEHHBIM
CHUMBOJIaM,
JOCTHUKEHUSIM
POCCUICKHX
y4€HBIX B 00IacTH
(U3HUKHN U TEXHUKE;
JIP3. JTyXOBHO-
HPABCTBCHHOT'O
BOCIIUTAHMS:
c(hOpMHUPOBAHHOCT
b  HPABCTBEHHOTO
CO3HAHUS,
3TUYECKOTO
MTOBEJICHHS,
CIIOCOOHOCTh
OIICHUBATh
CUTYAIUIO u
MPUHUMATH
OCO3HaHHbBIE
pelIeHus,
OpPUEHTHPYSIChH
MOpaIbHO-
HPABCTBCHHBIE
HOPMBI U

Ha

COOTBETCTBUE pE3yIbTaToOB
1easM,  OICHWUBAaTh  PHUCKH
MIOCJICACTBHI IEATECIbHOCTH;
KOOPJIMHUPOBATH U BBHITIOJHATH
paboTy B yCIOBUSX peaibHOTO,
BUPTYaJIBHOTO H
KOMOMHHPOBAHHOTO
B3aMMOJICHCTBHA;

pa3BHUBAThH KpeaTHBHOE
MBIIUICHAE  TPH  PEIICHUU
JKU3HEHHBIX TTPOOIIEM;

MP2. Ba3osble
HCCIIEN0BATENbCKIE NEHCTBUS:
BIIQJICTh HAYYHOUN
TEPMHUHOJIOTUEHN, KITIOUEBBIMU
MIOHSATHSIMHA M METOJaMU
buznyeckoil HayKu;

BJIQJICTh HABBIKAMH Y4cOHO-
HCCIIEN0BATENLCKOM U
MIPOSKTHOM JIeATETHbHOCTH B
obnactu HU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO
K CAMOCTOSITEIIbBHOMY MTOUCKY
METOJIOB PEIICHHS 3a/1a4
(U3UYECKOTo COJIepIKaHUs,
MPUMECHECHHUIO Pa3IMIHBIX
METOA0B MMO3HAHU,

BJIAJIETh BUJAMH JI€ATEILHOCTH
0 MOJYY€HUIO HOBOTO 3HAHUS,
€ro MHTEPIPETAILHH,
npeoOpa3oBaHuUIo U
MIPUMEHEHHUIO B Pa3IMIHBIX
yu4eOHBIX CUTYaIHSIX, B TOM
YUCJIE MPU CO3JIaHUN yUeOHBIX
MIPOEKTOB B 0071acTH (DU3HKHY;
BBISIBJISITH IPUYHHHO-
CJICACTBEHHBIC CBSI3U U
aKTyaJIM3UpPOBATh 3a1a4y,
BBIJIBUTATh TUIIOTE3Y €€
peIIeHus, HaXOIUTh
apryMEeHTHI [
JI0KA3aTeIbCTBA CBOMX
YTBEPXKACHUIA, 3a]1aBaTh
napaMeTpsl U KPUTEPUU
peleHus;

AHAIM3UPOBATH MOJTYICHHBIC B
XO/JIe pelIeHHs 3a1a9u
Pe3yIIbTaThl, KPUTHICCKH
OIICHUBATh UX JIOCTOBEPHOCTH,
MIPOTHO3HPOBATH H3MCHECHHE B
HOBBIX YCIIOBUSIX;

CTaBUTH U (POPMYIUPOBATH
COOCTBEHHBIC 33/1a4U B
00pasoBaTenbHON

B3amMoJeiicTBue Ten, Auddy3us, OpPOyHOBCKOE
JBW)KEHUE, CTPOCHHE JKUIKOCTEH W TBEPIBIX TET,

U3MEeHeHne o0BéMa Tenm TpH  HarpeBaHUU
(OXIaKICHUH ), TETIJIOBOE paBHOBECHE,
UCIapeHue, KOHJICHCAIIUS, TUTaBJICHUE,

KpUCTAJIIN3aLusl, KUIICHUE, BIAXKHOCTh BO3AYXa,
MOBBILICHHUE J1aBJICHUS T'a3a IPU €ro HarpeBaHuu B
3aKpBITOM COCYyJZle, CBA3b MEXKAY IapaMeTpaMu
COCTOSIHUS Ta3a B H30IpoLEccax, JIEKTPHU3aLUsi
TeJl, B3aUMOJICHCTBHE 3aps/I0B;

[1P4. omnucelBaTh MEXaHUYECKOE JBHMIKCHHE,
UCTIONB3Ys (pU3MUECKUe BEIWYHMHBI: KOOPAMHATA,
IIyTh, IEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca
Tena, Cuila, WMIYJIbC Tela, KUHETHYecKas
DHEPrus, MOTCHIMAIbHAS SHEPIHsl, MEXaHUYECKas
paboTa, MEXaHUYECKasi MOUIHOCTh; PU OIMUCAHUU
IOPaBUIBHO TPAKTOBAaTh (U3MYECKUH  CMBICI
UCIOJIb3YEMBIX BEJIMYUH, HMX OOO3HAUYE€HUS U
eIMHULIBI, HAXOAUTh (OPMYJIBIL, CBS3BIBAIOLIUE
JaHHY!0 (U3HYECKYI0 BEJIWYUHY C JPYTHUMH
BEJIMYMHAMU;

[1P5. onuchIBaTh M3YYEHHbIE TEIJIOBBIE CBOWCTBA
TEJI U TEIJIOBBIE SIBIICHUS, UCIIOJB3Ys (GU3NUECKUE
BEJIMYMHBI: JaBJIEHUE ra3a, TeMIepaTypa, CpeaHss
KMHETUYECKasi YHEPrUsl XaOTUYECKOTO JBM)KECHUS
MOJIEKYI, CpeIHEKBaipaTUYHAs CKOPOCTh
MOJIEKYJI, KOJINYECTBO TEIUIOTHI, BHYTPEHHSA
sHeprus, paboTa rasza, Kod(Q(QUIUEHT MOJIE3HOTO
JIEHCTBUS TEIUIOBOIO JIBUTATENs; MPH ONUCAHUH
MPaBWJIBHO TPaKTOBaTh  (DU3HUECKUH  CMBICI
UCTOJNb3yEeMbIX BEJIMYMH, WX 0003HaueHUs u
€IMHULBI, HaXOIUThb (QOPMYJbI, CBS3bIBAIOLINE
JaHHYI0 (U3MYECKYI0 BEIMYUMHY C JIPYTMMHU
BEJIMYMHAM;

[1P6. onuceBaTh M3y4YEHHbIE DSJIEKTPUUYECKUE
CBOICTBa BeIIECTBA M DBJEKTPUYECKHE SIBICHUSA
(mporecchl), UCHONb3ys (PU3NYECKHE BETMYUHBIL:

AIIEKTPUYECKUIN  3apsl, dJEKTPUUECKOe IIoJIe,
HANpPsDKEHHOCTh  TIOJIA, TOTEHIMaN, pPa3HOCTh
MOTEHIIMAJIOB, TPU  ONHCAHWUH  TIPABUIHHO

TPAaKTOBaTh (PU3MUECKUI CMBICT MCIOIB3YEMbIX
BEJIMYMH, UX 0003HAYEHUS U €IMHUIIBI; YKa3bIBATh
(dopMyIbl, CBS3BIBAIOIIME JAaHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMHU BETMYUHAMU;

[1P7. ananu3upoBaTh (U3UUYECKHUE MPOLECCHl U
SBJICHUS, MCNONb3ysd (U3MUECKHE 3aKOHBI U
IIPUHIUIIBL: 3aKOH BCEMUPHOIrO TAroreHus, I, I u
III  3akonbl HpIOTOHA, 3aKOH COXpaHEHHUS
MEXaHUYECKOM DOHEPruH, 3aKOH COXPaHEHHUs
UMITyJIbCa,  IPUHLHWII  CYNEpPHO3ULIHH  CHII,
IPUHLMII PaBHONpPABUS HHEPLUAIBHBIX CHCTEM

oTcuéTa, MOJIEKYJISIPHO-KHHETUYECKYIO TEOPHIO
CTPOCHHMSI BEIIECTBA, Ta30BbI€ 3aKOHBI, CBS3b
CpeHel KHWHETHYECKOM HSHEPruuh TEIIOBOTO




[IEHHOCTH, B TOM
quclie B
JeSITebHOCTH
YUYEHOTIO;
OCO3HaHUE
JUYHOTO BKJaJa B
MMOCTPOCHHE
YCTOHYUBOTO
Oysymero;

JIP4.
3CTETUYECKOTO
BOCITUTAHWS:
ACTETHYECKOE
OTHOIIICHUE K
MUDY, BKJIIOUast
ACTETHKY HAyIHOTO
TBOPUYECTBA,
MIPHUCYIIIETO
busnueckoil Hayke;
JIP5.  TpynoBoro
BOCIIUTAHMUS:
HWHTEpEeC K
pa3IMYHbIM
chepam
npodeccroHanbHO
W OCATEIbHOCTH, B
TOM quclie
CBSI3aHHBIM c
¢buzukoit u
TEXHUKOW, YMEHHE
COBEpIIATh
OCO3HAHHBII
BBIOOp  Oymymieit
npodeccuun u
pean30BhIBaTh
COOCTBEHHBIE
KU3HEHHBIC
TJTaHBI; TOTOBHOCTH
U CIOCOOHOCTh K
00pa3oBaHHIO u
caM000paz0BaHMIO
B o0nactu (QU3UKU
HAa  TPOTSKECHHUH
BCEH KHU3HU,

JIP6.
IKOJIOTHYECKOTO
BOCITUTAHWS:
c(hOpMHUPOBAHHOCT
b DKOJIOTUYECKOM
KYJIBTYPHI,
OCO3HaHUE
rJ100aJIbHOTO
Xapakrepa
HKOJIOTHYECKHUX

JeSITEILHOCTH, B TOM YHUCIIE
MIPU U3YYCHUH (PU3HKH;

JIaBaTh OLIEHKY HOBBIM
CUTYyallUsM, OLICHUBATh
IPUOOPETEHHBIN OIIBIT;

YMETb IIEPEHOCUTh 3HAHUS 110
¢u3uKe B MPAKTHUECKYIO
001aCTh J)KU3HEESTEIbHOCTH;
YMETh HHTETPUPOBATh 3HAHUS
U3 Pa3HBIX IPEAMETHBIX
obnacreii;

BBIJIBUTATh HOBBIC UJIEH,
npeJlaraTb OpUruHaIbHbIE
MOJXO/IbI U PEUICHHUS;

CTaBUTh NPOOJEMbI U 3a7auH,
JIOTTYCKAIOII1e

AJIBTCPHATUBHLBIC pCHIGHI/Iﬂ;

MP3. Pabora ¢ nundopmarueii:
BJIAJICTh HABBIKAMHU TOJTYUYCHHUS
uHpopmanuu GU3NIECKOTO
COJIepKAaHUS U3 UCTOYHHUKOB
pa3HBIX TUIIOB,
CaMOCTOSITEITEHO
OCYIIECTBIISATH TIOUCK, aHAIN3,
CHCTEMaTH3AIHIO U
MHTEPIPETANIO UHPOPMALIHH
pa3IMYHBIX BUJOB U GOPM
IpEeCTaBICHHUS;

OILIEHUBATh JOCTOBEPHOCTH
uHpOpMaINH;

UCTIOJIB30BaTh CPE/ICTBA
UH(POPMALIMOHHBIX U
KOMMYHHKAIIHOHHBIX
TEXHOJIOTHH B pellIeHUN
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpraHU3alMOHHBIX 3a/1a4 C
coOiroieHreM TpeOoBaHU I
SPrOHOMUKHU, TEXHUKH
0€30IacCHOCTH, TUTHEHEI,
pecypcocOepexeHus,
MIPAaBOBBIX M THYECKUX HOPM,
HOPM HH(}OPMAIIMOHHOH
0€e30MacHOCTH;

CO03/1aBaTh TEKCTHI
buznyecKoro coaepxKaHus B
pa3In4HbIX popmarax ¢
YYETOM Ha3HAYCHUSA
UH(OpMAaIIUU U LIETEeBOI
ayJIUTOpPUH, BBIOMpas
ONTUMAJIbHYIO (hopMy
MpEeJICTaBICHUS U
BU3YaJIU3aIIH;

IBUKEHUSI MOJIEKYJT c a0CoTIOTHON
TeMIepaTypor, NEpPBbIA 3aKOH TEPMOJAMHAMUKH,
3aKOH COXpaHEHUS DIIEKTPUIECKOTO 3apsia, 3aKOH
Kynona, mnpu »5ToM pas3nuyarh CJIOBECHYIO
(GOpMYyIUPOBKY 3aKOHA, €ro MaTeMaTHYECKOe
BBIDOKEHHE W YCIOBUsS (TpaHMIIBI, OOJIACTH)
MPUMEHUMOCTH;

[TP8. 0OBACHITH OCHOBHBIE MPHUHITUIBI JICHCTBHS
MalliH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB;

pa3nu4arh YCIIOBUS ux 0e301MacHOTO
MCII0JIb30BaHUs B IOBCEIHEBHOM JKU3HH;

ITPO. BBIIIOJIHATH JKCIIEPUMEHTBI o
UCCIICIOBAaHUIO  (M3UYECKUX  SIBICHUMH U
IIPOLECCOB €  MCIOJIb30BAaHUEM IPSIMBIX, U
KOCBEHHBIX MU3MEPEHU, pu 9TOM

dbopMymupoBaThk TpodIeMy/3aady W THIIOTE3Y
y4eOHOro 3KCIEepUMEHTa, COOUPaTh YCTAHOBKY U3
NPEUIOKEHHOTO 000PYIOBaHHMSI, TIPOBOJAUTE OIBIT
U GOpPMYJIMPOBaTh BHIBOJIBI,

[TP10. ocymecTBisATh MpsIMBIE M KOCBEHHBIC
U3MepeHuss (QU3MUECKUX BEIUYMH, IPU STOM
BbIOMpaTh ONTHMAJbHBIA CIIOCOO H3MEpEeHus u

UCIIOJIb30BaTh  U3BECTHBIE  METOABl  OLEHKHU
IIOTPELIHOCTEN U3MEPEHUN;
[TP11. wuccnemoBaTb  3aBUCHUMOCTH — MEXAY

(¢u3NYECKUMHU BEIMYMHAMU C HCIOJIb30BaHUEM
OpSMBbIX HU3MEPEHUH, IPU 3TOM KOHCTPYMPOBATH
YCTaHOBKY, ¢bukcupoBarthb pe3yNbTaThl
MOJYYEHHOM 3aBHUCUMOCTH (PU3NYECKUX BEINYHMH
B BUJE TaOnMI U rpadHKOB, J€NaTh BBIBOJBI MO
pe3ysbTaTaM UCCIEJOBAHUS;

[TP12. cobmomaTe mpaBwiia 0E30MacHOro Tpya
IPpY TPOBEACHMM MCCIEAOBAaHUH B  paMKax
yueOHOro 9KCIIEPUMEHTA, yuebHo-
HCCJIE0BATEIBCKON U IPOEKTHOMN AEATEIBbHOCTH C
HCIIOJIb30BAaHUEM M3MEPUTEIbHBIX YCTPOMCTB U
1a60paTOpHOTO 0OOPYIOBAHUSL;

[1P13. pemares pacy€THblE 3a7a4d C SIBHO
3aJJaHHOM  (U3MYECKONl MOJenblo, HCIONb3Ys
¢buznyeckue 3aKOHbBl W TMPUHIUIBL, HA OCHOBE
aHaM3a yCJIOBHA 3a/1a4M BBIOMpATh (PU3NYECKYIO
MOJielb, BBLAEHATh (PU3NYECKHE BEIUYMHBI U
dopmynbl, HeoOXomuMble s €€  pelleHus,
MPOBOAMTH pacu€Thl M OLEHUBATh pPEaJIbHOCTH
MOJIyYEHHOTO 3HaYeHUs (PU3NYECKOI BETUUNHBL;
[1P14. pearb Ka4eCTBEHHEIE 3a7a4u:
BBICTPAaUBaTh  JIOTMYECKH  HENPOTUBOPEUUBYIO
LENOYKY pacCyKIEHUI C ONmopoil Ha HM3y4YeHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE SBICHUS;
[1P15. wucnonp30BaTh MNpU pPELIEHUH Y4EOHBIX
3aj1a4 COBPEMEHHBIE UH(pOPMAaIMOHHbIE
TEXHOJIOTUM JJIs1 IIOUMCKA, CTPYKTYpUPOBaHMUS,
UHTEpPOpPETallud M TPEACTABICHUS Y4EeOHOH U
HAYYHO-TIONYJISIPHON HMH(POPMAIMK, TMOJTYICHHOU




npobiem;
IUIAaHUPOBaHUE U
OCYILIECTBIIEHUE
NEUCTBUM B
OKpYy>Karolen
cpeie Ha OCHOBE
3HaHUSA nenen
YCTOHYUBOTO
pa3BUTHUS
4eJI0BEYECTBA;
Pacmmpenue
OTbITa
NesITeNIbHOCTH
JKOJIOTUYECKOU
HaIpPaBJIEHHOCTH
Ha OCHOBE
UMEIOLIUXCS
3HaHUU 10 (pu3MKe;
JIPY. LIEHHOCTH
HAy4YHOTO
MO3HAHUS:
c(hOPMUPOBAHHOCT
b MHPOBO33pEHHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY
YPOBHIO pa3BUTHS
(buzndecKoit
HayKH; OCO3HaHHE
LIEHHOCTU Hay4YHOU
NesITeNIbHOCTH,
TOTOBHOCTB B
nporecce
u3ydeHust (QU3NKU
OCYILIECTBIISTh
MIPOEKTHYIO u
HCCIIEIOBATENbCKY
10 JESITEIbHOCTD
WHIUBUAYATBHO W
B TpyTIIe.

MP4. KoMMyHHKaTUBHBIE
YHUBEpCaIbHbIC YICOHBIC
JIeNCTBUA:

OCYIIECTBJISATH OOIIEHNE Ha
ypokax (pU3UKU U BO
BHEYPOYHOU AEATEIbHOCTH;
pacno3HaBaTh MPEANOCHLUIKH
KOH()JIMKTHBIX CUTYaIMi 1
CMSr4aTh KOH(IUKTHL;
Pa3BEPHYTO U JIOTUYHO
M3J1arath CBOIO TOUKY 3PEHUS C
HCIIOJIL30BAHUEM SI3BIKOBBIX
CPE/CTB;

IMOHUMATh U HCII0/IL30BaTh
MPEUMYIIECTBA KOMaHIHON U
WHIUBUTYaJIbHON PabOThI;
BbIOUpATh TEMAaTUKY U METO/IbI
COBMECTHBIX JICCTBUM C
yu€TOM OOIIMX UHTEPECOB, U
BO3MOYKHOCTEH Ka)KJI0T0 dIeHa

KOJIJIEKTHUBA,

IIPUHUMATD LIEJIU COBMECTHOM
JESTEIIBHOCTH,
OpraHU30BBIBATH U
KOOPJAMHUPOBATh IEUCTBUSA 110
€€ JOCTUKEHUIO: COCTABIIATH
IJIaH IEUCTBUH, paclpeaciaTh
poJIn ¢ y4ETOM MHEHUU
Y4aCTHUKOB, 00CYXIaTh
pE3yJIbTaThl COBMECTHOM
paboThI;

OLICHUBATh KAYECTBO CBOETO
BKJIaJ]a U Ka)KJIOTO Y4aCTHHKA
KOMaH/Ibl B OOIMI pe3yapTar
1o pa3paboTaHHBIM
KpUTEPHUSIM;

npeJiaraTb HOBbIE MPOEKTHI,
OLICHMBATh UJIEH C MO3ULUU
HOBU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;
OCYIIECTBIISATH TO3UTUBHOE
CTPaTErnuecKoe MOBEJECHUE B
pa3IMYHbIX CUTYaIUsX,
IIPOSIBIIATH TBOPUYECTBO U
BOOOpakeHue, ObITh
VMHUIIMaTUBHBIM;

MIIS. PerynstuBHbie
YHUBEpCAJIbHbIE YUeOHbIE
JIEHCTBHSL:

CaMOOpPraHu3aLus:
CaMOCTOSITEIILHO
OCYIIECTBIISATh
IIO3HABATEJIBHYIO
JeSITeTIbHOCTH B 00J1aCTH

U3  DPA3NMUYHBIX  HMCTOYHUKOB,  KPUTHUYECKHU
aHAJIM3UPOBATh MOJTyYaeMyro HH(popmaluio;
[TP16. nmpuBOIUTH MpPUMEPHI BKJIAJa POCCHUHCKUX
U 3apyOexHbIX YUEHBIX-(OU3UKOB B pa3BUTHE
HayKd, OOBSCHEHHE IPOLIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTU;

[TP17. ucnonp30BaTh TEOPETUUYECKUE 3HAHUS IIO
¢bu3nKe B MOBCEIHEBHOM XKU3HU JUIsl 0OecrieueHust
0e30macHOCTH TpU OOpalleHuu ¢ mpubopamu U
TEXHUYECKUMU YCTPOMCTBAMHU, AJII COXPaHEHUS
3JI0pPOBbSl M COOJIFOJIEHUSI HOPM SKOJIOTHYECKOTro
MOBEICHUS B OKPYKAIOLIEH CPENE;

[1P18. pabGortaTth B rpymme C BBIIOJHCHUEM
pa3IMYHBIX COLMAIbHBIX pOJEH, IUIAHUPOBATH
paboTy Tpynmbl, palUOHAIBHO PACHPEENSTh
00s13aHHOCTU U IUIAHHUPOBATH JEATEIbHOCTH B
HECTaHIapTHBIX CUTYaIusX, aJIeKBaTHO
OLICHMBAaTh BKJIAJ KaXJOr0 U3 YYaCTHUKOB
TPYMIbL B pelIeHHE paccMaTprUBaeMoil mpoOIeMBbl.
[1P19.  yuuThIBaTH  TpaHULB  TPUMEHEHHS
U3YYEHHBIX (PU3NYECKUX MOJIENeH: TOYECUHBIH
ANEKTPUYECKUNA 3apsif, JIyd CBETa, TOYECUHBIN
UCTOYHUK CBETa, sJEpHAas MOJelb aToMa,
HYKJIOHHAsi MOZIEJIb aTOMHOTO si/ipa MpH pelIeHUun
buznyeckux 3a1ay;

[1P20. pacmo3HaBaTh (U3NYECKHUE  SBICHUSA
(mportecchl) U OOBSICHATHL MX HA OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKM U KBAHTOBOM  (PU3UKHU:
AIIEKTpUYeCcKas IIPOBOAMMOCTS, TEIUIOBOE,
CBETOBOE, XUMHUYECKOE, MAarHUTHOE JEWUCTBUS
TOKa, B3alMOJEICTBHE MarHuroB,
AIIEKTPOMarHuTHast UHAYKLNSA, neicTBue
MarHMTHOTO TIOJII HA IPOBOJAHHUK C TOKOM U
JBUKYLIUICS 3aps, ANIEKTPOMAarHUTHBIE
KosieOaHus U BOJIHBI, IPSIMOJIMHEHOE
pacnpocTpaHeHHe CBeTa, OTpakeHue,
npejgoMiIeHue, HUHTeppepeHuus, Tudpakuus u
NOJIIpU3aLus CBeTa, qucnepcus CBeTa,
doroanextpuueckuit  apdpext  (horoaddexr),
CBETOBOE J]aBJICHHE, BOZHUKHOBEHHUE JIMHEHYaTOro
CIEKTpa aroMa BOAOPOJAa, €CTECTBEHHAas U
HCKYCCTBEHHas paJIMOAKTHBHOCTH;

[TP21. onuchiBaTh U3YYCHHBIE CBOICTBA BEIIECTBA
(amexTpHuuecKue, MarHuTHbIE, ONTHYECKUE,
IIEKTPUYECKYIO NMPOBOJUMOCTD PA3JINYHbBIX CPEN)
U DJIEKTPOMArHUTHBIE  SIBJICHUS  (IIPOLIECCHI),
UCIIOJIB3YS ¢buznyeckue BEJIMYMHBIL:
AIIEKTPUYECKUH 3apsil, CUJIa TOKA, SJIEKTPUUYECKOE
HaIpsDKEHUE, DIIEKTPUYECKOE  CONPOTHBIICHHE,
pPa3HOCTh MOTEHIMAJIOB, 3JIEKTPOJIBIKYIIAS CHUIIA,
paboTa TOKa, MHIYKIMS MarHUTHOTO MOJs, CUiIa
Amnepa, cuna  JlopeHma,  MHIYKTUBHOCTh
KaTYILKH, SHEPTUs ANIEKTPUUECKOTO U MArHUTHOTO
MoJIe, TepuoJ W YacTtoTa KojeOaHuil B




(GU3UKU ¥ aCTPOHOMHUH,
BBISIBIIATH MPOOJIEMBI, CTABUTH
U GOpMyIUpOBaThH
COOCTBEHHBIC 3a]1a4H;
CaMOCTOSATEIIBHO COCTABIISATD
TJIaH PeIIeHUs PACYETHBIX U
Ka4eCTBEHHBIX 3a7a4, IUIaH
BBITIOJIHCHHS TIPAKTHYECKOM
paboThI C YY4ETOM UMEIOLIUXCS
pecypcoB, COOCTBEHHBIX
BO3MOXKHOCTEH U
MPEAIIOYTEHU;

JIaBaTh OIEHKY HOBBIM
CUTYaIUsIM;

pacIMpsTh paMKH y4eOHOTO
MpeaMeTa Ha OCHOBE JTMYHBIX
MpEANOYTEHU;

JienaTh OCO3HAHHBINA BBHIOOD,
apryMeHTHUpOBAaTh €ro, opaTh
Ha ce0s OTBETCTBEHHOCTh 32
pEIICHHE;

OLICHUBATh IPUOOPETEHHBIN
OIIBIT;

CIIOCOOCTBOBATH
(GhOpMHUPOBAHHIO U
MIPOSIBIICHUIO SPYIUIIUU B
obsactu (HU3UKH, TOCTOSTHHO
MMOBBINIATE CBOM
00pa3oBaTeNbHbII U
KYJIbTYpPHBIN YPOBEHb;

MP6. CaMOKOHTpOIIB,
OMOIIMOHAIBHBI HHTEJUICKT:
JaBaTh OLIEHKY HOBBIM
CUTYaIUsIM, BHOCUTH
KOPPEKTHUBHI B JAESATENBHOCTbD,
OIIEHUBATh COOTBETCTBUE
PE3YyNbTATOB LIEJISIM;

BIIaJICTh HABBIKAMHU
MO3HABATENbHOM pedeKcuu
KaK OCO3HAHUS COBEPIIIAEMBIX
JENUCTBUI U MBICIIUTEIIbHBIX
MIPOIIECCOB, UX PE3YJIbTATOB U
OCHOBaHMIA;

HCIIOJIb30BAaTh IPUEMBI
pedIiekcuu s OIeHKU
CUTYyalluH, BBIOOpa BEPHOTO
pelIeHus;

YMETH OIICHUBATh PUCKH H
CBOEBPEMEHHO TPUHUMATh
PEIICHUS TI0 UX CHUKEHUIO,
MPUHUMATH MOTHBBI U
apTyMEHTHI IPYTUX TIPH
aHaJIN3€ Pe3yNbTaTOB
JIeSITCIIBHOCTH;

KoJIeOaTeIbHOM KOHTYpe, 3apsii U CHJla TOKa B
nporecce TIapMOHHMYECKHX —3JIEKTPOMAarHUTHBIX
KonebaHui, (POKyCHOE PAacCTOSHUE U ONTHYECKas
CWJa JIMH3bI, IpU  ONHUCAHUM  IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOIB3YEMbIX
BEJIMYMH, UX 0003HAUYEHUS U €IUHMIIbI, YKa3bIBaTh
(dopMyIbl, CBSA3BIBAIOIIME JAHHYIO (PU3HUUECKYIO
BEJIMYMHY C JPYTUMH BEJIMUYUHAMY;

[1P22. onwucbiBaTh  W3y4eHHBIE  KBAaHTOBBIC
SBJICHUS W TIPOLECCHI, HCHOJIb3yd (U3NYECKHE
BEJIMYMHBI: CKOPOCTh 3JEKTPOMAarHUTHBIX BOJIH,
JUIMHA BOJIHBI M 4YacTOTa CBETa, JHEPIus u
uMIynbc GoToHa, MepHoA Molypacnaia, SHeprus
CBSI3W aTOMHBIX S/I€p, IPU OMHCAHUU MPABUIBHO
TPAKTOBaTh (PU3MUECKUM CMBICT MCIOJIb3YEMbIX
BEJIMYMH, UX 0003HAUYEHUS ¥ CIUHHIIBI, YKa3bIBATh
(bopMyIbl, CBA3bIBAIOIIME JaHHYK (U3MUECKYIO
BEIMYMHY C JPYTUMH BEIWYHMHAMH, BBIYHCIATH
3Ha4YeHue (PU3NUECKOMN BEITUYMHBI;

[1P23. ananmu3upoBaTh (PU3MUECKUE IMPOLECCH U
SBJICHUS, MCIIONIB3Ysl (DU3MUYECKHE 3aKOHBl U
MIPUHLIMIIBI: 3aKOH OmMma, 3aKOHEI
H0CJIEI0BATEIBHOTO u napajiesIbHOro
COCIMHEHUSI TPOBOJHUKOB, 3akoH JDxoymsa—
JleHna, 3aKOH AJIGKTPOMAarHUTHOM WHAYKIHH,
3aKOH NPSMOJMHEWHOTO PacIpOCTPaHEHUs CBETA,
3aKOHBl OTPAXKEHMS CBETAa, 3aKOHbI MPEIOMIICHHUS
cBeTa, ypaBHeHue DifHiTelHa 11t poTtorddekra,
3aKOH COXPAHEHMs SHEpPrMH, 3aKOH COXpaHEeHUs
UMITYJIbCa, 3aKOH COXPAHEHUS DIIEKTPUYECKOTO
3apsijia, 3aKOH COXpAaHEHUs MaccOBOIO YHCIA,
noctynarel  bopa, 3aKOH  pagMOAKTHBHOTO
pacriaga, MpU OSTOM pa3iIuyaTh  CJIOBECHYIO
(GOpMYITHPOBKY 3aKOHa, €ro MaTeMaTHYecKoe

BBIp@)KEHUE U YyCJIOBUA (IpaHUIBI, OOJIACTH)
PUMEHUMOCTH;
[1P24. onpenensTh  HampaBlI€HHE  BEKTOpa

WHAYKIIMA MarHUTHOTO TIOJS TPOBOJHUKA C
TOKOM, cuiibl Amniepa u cuiisl JlopeHia;

[1P25. ctpouTs W ONHUCHIBATH W300paKEHHE,
C03/1aBa€MO€ IIOCKUM 3€pKajioM, TOHKOW JIMH30M;
[1P26. BBITIOJTHSATD 9KCIIEPUMEHTHI 1o
UCCIICIOBAaHUIO  (U3UYECKUX  SIBICHUH U
MIPOLIECCOB €  HCIOJNb30BAaHUEM IMPSIMBIX, U
KOCBEHHBIX U3MEpEHUI: pu 3TOM
dbopmynupoBath MpobiIeMy/3amadyy W TUIOTE3Y
y4eOHOT0 HKCIEPUMEHTA, COOUPATh YCTAHOBKY U3
MPeJI0KEHHOTO 000py/I0BaHuUs, POBOJIUTH OMBIT
1 GOPMYyIHUPOBATH BBHIBOJIBI;

[TP27. ocymiecTBisATh MpsIMBIE M KOCBEHHBIC
U3MEpeHus: (PU3MUECKUX BEIUYHH, TPU OTOM
BBHIOMPATh ONTHUMAIBHBIA CIOCO0 HW3MEPEHHUS U
UCIIOJIb30BaTh  U3BECTHBIE  METOABl  OLEHKHU
MOTPEIIHOCTEN U3MEPEHUN;




MPUHUMATH CeOsI, TOHNMAS
CBOM HEJIOCTATKH H
JIOCTOMHCTBA;

MIPUHUMATh MOTUBHI U
apryMEHTHI IPYTUX MPH
aHaJIM3€e PE3yJIbTaTOB
JIeATEIbHOCTH;

MIPU3HaBaTh CBOE MPaBO U
IpaBo JIPYTUX HA OUIHOKH;
MP7. coBepiieHCTBYETCA
SMOIIMOHAIBHBIN HHTEILJICKT,
MPEAIoNararo
c(hopMUPOBAHHOCTb.
CaMOCO3HaHHsI, BKJIFOYAIOIETO
CIIOCOOHOCTH IMTOHUMATh CBOE
SMOIIMOHAJIBHOE COCTOSIHHE,
BHJICTh HAIIPABJICHUS Pa3BUTHS
COOCTBEHHOM AMOITMOHATILHOU
cdepbl, ObITh YBEPEHHBIM B
ceoe;

caMOpEeryJIupOBaHHs,
BKITIOYAIOIIETO CAMOKOHTPOJTb,
yYMEHHE MPUHUMATD
OTBETCTBEHHOCTH 34 CBOE
MIOBEJICHUE, CITIOCOOHOCTh
aJanTUPOBATHCS K
SMOIMOHAJIBHBIM H3MEHEHUSM
U TIPOSIBIISITH THOKOCTD, OBITh
OTKPBITBIM HOBOMY;
BHYTpEHHEH MOTHBAIINU,
BKJIIOYAKOIIEN CTPEMJIICHHE K
JTOCTHIKEHUIO IIeNTU U YCIIEeXY,
ONTHUMHU3M, HHUIIHMATHBHOCTD,
YMEHHE JIeHCTBOBATh, UCXOSI
U3 CBOMX BO3MOXKHOCTEH;
OMIIATHH, BKITFOYAFOIICH
CITOCOOHOCTH TTOHUMATh
AOMOITMOHAIBHOE COCTOSIHHE
JIPYTHX, YIUTHIBATh €T0 MPH
OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO U
COTIEPEKUBAHUIO;
COIHAIbHBIX HABBIKOB,
BKJTFOYAIOITUX CIIOCOOHOCTH
BBICTPAnBAaTh OTHOIIICHUS C
JIPYTUMH JIOJBMU, 3a00TUTHCS,
MIPOSIBIISATH MHTEPEC H
pa3pemiaTh KOHQIUKTHL.

[1P28. wuccnemnoBaTh 3aBUCUMOCTH  (PU3UYECKUX
BEJIMYMH C UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUN:
npu 3TOM  KOHCTPYHMpOBATh YCTaHOBKY,
¢bukcupoBartb pe3yabTaThl MOJIy4EHHOM
3aBUCUMOCTH (PM3MYECKUX BEIHMYMH B BHUJE
Tabiu U rpaduKoB, JAeNaTh BBIBOJIBI IO
pe3yJbTaTaM MCCIIEJOBAHNUS;

ITP29. cobmromate mpaBuiaa O€30MACHOTO Tpyaa
OpU TPOBEACHWU HCCIENOBAaHMA B  paMKax
y4eOHOTo HKCIEPUMEHTA, yueOHo-
HCCJIEIOBATENIBCKOM U MPOEKTHOM AESITeTbHOCTH C
UCTIOJIb30BAHUEM HW3MEPUTENBHBIX YCTPOWCTB U
71a00paTOPHOTO 00OPYI0BAHHS;

[MP30. pemate pacy€THBIE 3ama4dl C  SIBHO
3aJaHHOM (U3UYECKON MOJENbI0, HCHOJB3Ys
¢u3nveckue 3aKOHBI M TPUHIMIIBI, HAa OCHOBE
aHaJM3a yCJIOBHS 3aJa4d BbIOUpATh (U3HUECKYIO
MOJIENIb, BBIICTATH (U3UUYECKHE BEIHYMHBI U
dbopMynbl, HeoOXoAuMble [UIsI €€ pelleHus,
NPOBOJIUTHh PAcu€Thl M OICHWBATh PEATbHOCTH
MOJIy4EHHOT0 3Ha4YeHUs (PU3UUECKOI BEIIMYMHBL;
I1P31. peiarb KayeCTBEHHbIE 3aJ1auu:
BBICTpAaUBaTh JIOTMYECKH  HEMPOTUBOPEUUBYIO
[EMOYKY PACCYKACHUH C OMOPOH Ha M3ydeHHBIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3UYECKHE SIBIICHUS;
[1P32. wucnonp30BaTh TPU pEHICHUH YUEOHBIX
3a1au COBpPEMEHHBIE nH(OPMaLIMOHHBIE
TEXHOJIOTUH ISl TIOUCKA, CTPYKTYpUPOBAHMUS,
UHTEpHpEeTallud M TpEeACTaBICHUs Y4eOHOH u
HAy4YHO-TIOMYJISIPHON HMH(OpMaMK, MOTy4YEeHHOU
U3  PAa3NUYHBIX  HCTOYHUKOB,  KPUTUYECKU
aHAJTM3MPOBATH MOJTydaeMyl0 HHPOPMAIIUIO;
[1P33. 00BSACHATH MPUHILMUIBI JEHCTBUS MAaIIWH,
npuOOPOB M TEXHUYECKHX YCTPOWCTB, pPa3indarh
ycinoBUs UX 0€30IIaCHOTO  MCIIONB30BaHMS B
MOBCEHEBHON JKM3HH;, MPHUBOAWUTH TPHUMEPHI
BKJIaJla POCCUICKMX U 3apyOeKHBIX YUEHBIX-
Gu3MKOB B pa3BUTHE HAyKH, B OOBSCHEHUE
IPOIIECCOB OKPYKAIOLIET0 MHpa, B pPa3BUTHE

TeXHHKH W TexHomorui; IIP wmcmonp30BaTh
TEOPETUYECKHUE 3HAHUS 1o busnke B
MOBCEIHEBHOM  JKHM3HM  JJI1  oOecIeueHus

0e30macHOCTH TpU OOpalleHuu ¢ mpubopamu U
TEXHUYECKUMHU YCTPOWCTBAMH, IJISi COXpPAaHECHUS
3JI0pOBbSI U COOJIOAEHUS HOPM 3KOJIOTMYECKOTrO
MOBEJICHUS B OKPYKAIOLIEN CPENE;

[1P34. paGotate B Trpynme ¢ BBIIOJHEHUEM
Pa3NIMYHBIX COIHMANBHBIX pOJIeH, TUIAHHUPOBATH
paboTy TIpymnmbl, pPalUOHAIBHO paclpeneniTh
0053aHHOCTH W IUJTAHUPOBATh JESITEIBHOCTh B
HECTaHAAPTHBIX CUTYyalUsX, aJIeKBaTHO
OLIEHMBATh BKJIAJ KaXJOr0O W3 YYaCTHHUKOB
IpyIIbl B PEHICHUE PACCMAaTPUBAEMOI MTPOOIIEMBI)




1.3. KomnnuecTBo 4acoB Ha OCBOEHHWE MTPOTrPaMMBbI OOIIETO y4eOHOTO TPEeIMETa:
Jist ouHO#M pOpMBI 00yUEHUSI:
MaKCUMaJIbHOW y4eOHON Harpy3Kku cTyneHTa — 117 gacoB, U3 HUX:
00s13aTeNIbHON ayJUTOPHOM yueOHOM HAarpy3KH cTyaeHTa - 117 gacos;

2. CTPYKTYPA U COAEPXXAHMUE OBIIEI'O YYEBHOI'O IIPEAMETA

2.1. O6bem yueOHOTro mpeaMeTa U BUIbI y4eOHOM paboThl

Bunx yueOHol paboThl O6BEM YACOB
Ounas popma 00ydeHHs
OO0s3arenbHas 4acTh
117
MakcumanpHasi ~ ydyeOHass  Harpyskal
(Bcero) 1 cemectp 2 ceMecTp
51 66
OOGs3arenbHas  ayauTOpHas — ydueOHas 117
Harpyska (Bcero)
B TOM YHCJIE: - -
JIEKLIUA 45 58
MPAKTUYECKUE 3aAHATHUSL 6 8
[IpomexyTouHas aTrectanus B popme 1 cemecTp- apvras 2 cemectp-
(hopMa aTTecTalMu B nudhepeHIMpOBaHHbIN
BHJIC TECTUPOBAHUS |3a4€T, B BHJIC TECTUPOBAHUS
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2.2. Temartuyeckuii miaH u coaepkanue oomero yueonoro npeamera OYI1.4 ®U3UKA

[Ipunnun otHocutenvHocTH ['anmunes. IlepBwiii 3akon HeioTona. WHepimanbHbIe
cucteMbl oTcuéra. Macca tena. Cuna. IlpuHnmm cymepno3uiiuu cwil. Bropoit 3akoH
HeroTona st marepuanbHON TOuku. Tperuil 3akoH HberoToHa [U1si MaTepuanbHBIX
TOYeK. 3aKOH BCeMUpHOro tarorenus. Cuna tsxectu. IlepBas kocMudeckas CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena. Tpenne. Bunbl Tperust (IOKOS, CKOJTBXCHUS,
kauennsi). Cuna tperms. Cyxoe Tpenne. Cuia TpEeHHS CKOJNBXKEHUS W CHJIA TPEHUS
noxost. Koaddunuent tpenus. Cuiia CONPOTUBIICHUS IPH JBHKCHUU TeJla B )KUIKOCTH

i raze. [locTymarensHoe W BpamaTelbHOE JBIKCHHE a0COJIOTHO TBEPIOTO Tela.

HaumenoBanwue paznenoB | CopepxaHue yaeOHOr0O Marepuala, 1abopaTOpHbIC U MPAKTHUECKUE 3aHSATHS, Ounas popma dopmMupyemsie
U TEM CaMOCTOSITEeNIbHAsI paboTa CTYJCHTOB 00ydeHus PC3YJIbTATHI
Oos3arenbHas
4acThb
1 2 3 4
Paznmen 1. ®usnka U METOABI HAYYHOTO TIO3HAHUS 1
Tema 1.1 ®usuka u mertoms] ComepxaHue yueOHOro MaTepuana: 1 JIP 1-4, 6,7
Hay4HOI'O [TO3HAHHUS ®uznka — Hayka o npupojie. HayuHrsle MeTObI MO3HAHMS OKpY’KarolIero Mupa. Poss) MP 1,4
SKCHEPUMEHTa U TEOPUH B MPOLECCE MO3HAHMS MPUPOABI. DKCHEPUMEHT B (hUBHKE. P1,24
MogenupoBanne (U3MYECKUX SBIGHWH W mporeccoB. HaydHble THIOTE3BI.
dusznyeckre 3aKOHbI W TEOpUH. ['paHUIBl NPUMEHUMOCTH (U3MUECKUX 3aKOHOB.
[Mpurnmn coorBercTBus. Pomp m Mecto Qu3ukn B (HOPMHUPOBAaHWU COBPEMEHHOU
Hay4YHOM KapTUHBI MUPA, B IPAKTUYECKON NESTEIBHOCTH JIFOAEH.
Pasgen 2. Mexanuka 24 JIP 1-7
Tema 2.1 Kunemaruka CopeprxkaHue yueOHOro MaTepHaa; 6 MP 1-7
Mexannyeckoe nwxkeHHe. OTHOCHUTENBHOCTE MEXAaHHMYECKOTo IBIKEeHHS. Cucrema I1P 1-1-18
orcuéra. Tpaextopus. Ilepememienne, ckopocTh (CpedHsAs CKOPOCTb, MTHOBEHHAs
CKOpPOCTb) M YCKOPEHHE MAaTEpHAIbHON TOYKH, HUX MPOCKIUH HA OCH CHCTEMBI
koopauHat. CloXKeHre IIepeMeIeHHH W CIOXEHHEe CKopocTei. PaBHomepHoe u
PaBHOYCKOPEHHOE MPSIMOJMHEHHOE IBIKEHHE. ['paduku 3aBHCHMOCTH KOOpAWHAT,
CKOpPOCTH, YCKOPEHHUS, NMyTH U TEPEMENICHUS MAaTepUATbHOW TOYKH OT BPEMEHHU.
CBoOonHOE mazeHue. Y CcKopeHue cBoOOAHOro najaeHus. KpuBoianHeiHOe ABMKEHUE.
JIBI>KeHHe MaTepHalibHOM TOYKM 110 OKPYKHOCTH C IIOCTOSIHHOM II0 MOJIYJIIO
CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEWHAsE CKOPOCTh. [lepros 1 yacToTa oOpalieHusl.
LentpoctpemurensHoe ycKopeHHe. TexXHHYecKne YyCTpoHCTBa M MPaKTHYECKOe
IPUMEHEHHUE: CIIUIOMETD, IBM)KEHUE CHAPSA0B, LIEHbIC U peMEHHBIC TIepe/layu.
Tema 2.2 JluHamuka Coneprxanne yaeOHOro MaTepuaa; 6
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MoOMEHT cuiibl OTHOCHUTEIBLHO OCHM BpamieHud. [lmeuo cunbl. YcaoBuUS paBHOBECHS
TBEpAOro Tenma. TexHMYecKHe YyCTpOMCTBA W MPAKTHUECKOE MPUMEHEHUE:
TOAIIUITHUKY, IBU’KEHHUE UCKYCCTBEHHBIX CITyTHUKOB

Tema 2.3 3akoHBI COXpaHEHUS]

Copep:xanue yueOHOro MaTepuana:

B MCXaHHKEC

HNmnynsc MaTepuasibHOM TOYKM (Tena), CHUCTEMbl MAaTEPHATbHBIX TOYEK. MIMITyIbC
CHWIIBI ¥ W3MEHEHHE HWMIyJhCa Tela. 3aKOH COXpaHeHHS HMITylbca. PeakTHBHOE
nBkenne. Padora cuisl. MomHOCTE Cwtbl. KuHeTHdeckass dHEprus MaTepHaTbHOH
Touku. Teopema 00 M3MEHEHHHM KHHETHUYECKOW »Hepruu. lloTeHumanbHas SHepTus.
[lorenumanbHas »Heprust ympyro nehOopMHUPOBaHHOW NpyKWHBEL [loTeHImanpHas
SHeprus Tena BONMM3M moBepxHOCTH 3emiu. [loTeHIuanbHbIE W HEMOTEHIMAIBHBIC
cuibl. CBs3b pabOTHI HEMOTCHUUATBHBIX CHJI C U3MEHEHHEM MEXaHHMUYECKOW IHEPTUH
CUCTEMBI TeJ. 3aKOH COXPAHECHHSI MEXaHWYECKOH SHEepruu. YIPyrue U HEyIpyrue
CTOJIKHOBEHMs. TE€XHUYECKUE YCTPOMCTBA M MPAKTHUECKOE MPUMEHEHHUE: BOJOMET,
KOIIEp, NPY>KUHHBINA ITUCTOJIET, IBUKEHUE PAKET

HpaKTI/I‘leCKI/Ie 3aHATHA.

[IpakTuueckoe 3anstue Ne 1. MccnenoBanue ABMKEHUSI Tella MOJ JAEHCTBUEM
IIOCTOSIHHOM CHJIBI.

[Ipaktuueckoe 3ansarue Ne 2. CoxpaHeHHE MEXaHHYECKOH HHEPruH IMpU
JBIKEHUHU TeJa MOJI ACHCTBUEM CHJI TSHKECTH M YIIPYTOCTH.

[IpakTuueckoe 3ansatue Ne 3. M3yueHne ocoOEHHOCTEN CHIIBI TPEHUS.

Paznen 3. MonekyssipHast GU3MKa ¥ TEPMOTMHAMHUKA

18

Tema 3.1 OCHOBBI

Copep:xanue yueOHOTO MaTepuana:

MOJIEKYJIIPHO - KUHETUYECKOM
Teopuu

OCHOBHBIE TIOJIOKEHHS MOJIEKYJIAPHO-KMHETHYECKON TEOpUH W WX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapaktep ABWKEHUS H
B3aMIMOICMCTBUS YaCTHUI] BEeIIeCTBA. MOJIeNn CTPOCHHUS Ta30B, JKUIAKOCTEH M TBEPIIBIX
TeJd U OObSCHEHHE CBOICTB BEIIECTBA Ha OCHOBE ATHX Mojejeil. Macca u pasMepsl
mousiekyn. KomuuectBo BemiectBa. [locTosnHas ABoranapo. TermioBoe paBHOBECHE.
Temneparypa u e€¢ msmepenne. lllkana temmneparyp Llenbcus. Mogens uaeanbHOTO
raza. OCHOBHOE ypaBHEHHE MOJEKYJISPHO-KHHETHYECKOW TEOPHU HJIEAIbHOTO Ta3a.
AOcooTHas TeMmIeparypa Kak Mepa CpelHed KHHETHYECKOW DHEPTrHH TEIIOBOTO
JBrKeHus dactul rasza. [llkana remnepatyp KenbBuHa. ['a30Bbie 3aKOHBI. Y paBHEHUE,
MenpeneeBa—Knaneiipona. 3akon [ansToHa. M3ompoueccsl B HAEaNbHOM Tas3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['padudeckoe mpejcTaBieHHe H30MPOIECCOB:
nu30TepMa, H30Xopa, wu300apa. TexHudyeckne YCTPOWCTBA W  NPAKTHYECKOE
PUMEHEHHUE: TEPMOMETP, OapoMeTp.

Tema 3.2 OCHOBBI

Coneprxanne yaeOHOTO MaTepHaa.

TCPMOANHAMUKHA

TepMO,I[I/IHaMH‘{eCKaH cHuCTEMA. BHYTpeHHﬂH OHEprugd TepMOI[HHaMH‘leCKOfI CHCTEMBI

u crnocoObl eé m3meHeHns. KonmuecTBo Temnotel W pabota. BHyTpeHHSs 3HEprus

JIP 1-7
MP 1-7
ITp 1-1-18
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OJTHOATOMHOTO HJeaJbHOTO Ta3a. Buiel Temonepenavn: TEIUIONPOBOIHOCTD,
KOHBEKIIWS, U3TyUYCHUE. YIelbHAs TeIIIOEMKOCTh BellecTBa. KOMU4eCcTBO TEIUIOTHI
npu Tteronepenade. Ilonstme o006 anmabatHoM mnpouecce. [lepBelil  3akoH
TepMOIUHAMUKH. [IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHKH K H30IPOIIECCAM.
I'padmyeckas wuHTEpmpeTanus pabOThl ra3a. BTopoli 3akOH TEPMOIMHAMUKH.
HeoOparumocTh mporieccoB B mpupojie. Teriopble MaliuHbl. [I[pUHIMIBL ACHCTBUSA
TEIUTIOBBIX MamuH. [IpeobpazoBaHns PHEPTUH B TEIUIOBBIX MamuHaX. Koadduiment
MOJIC3HOTO JielicTBUs TeruioBol Marmmubl. [ukn KapHo u ero xoadduiment
MOJIC3HOTO JICHUCTBUS. DKOJOTHYECKHE MPOOJIEMbI TEIUIOHEPTeTUKH. TeXHUYECKUE
YCTPOMCTBA M MPAaKTUYECKOEe TPUMCHEHHE: JBHIraTelb BHYTPEHHETO CropaHus,
OBITOBOM XOJIOIMIHHHK, KOHJAUIIMOHEP.

Tema

33

COCTOSIHUS
@Da30BbIE IIEPEXOIBL

ArperatHble

Coneprxkanue yueOHOTO MaTepHraa:

BCIICCTBA.

[lapooOpa3oBanre u KoHAeHcanusa. VcmapeHne u kureHue. AOCOMIOTHas u
OTHOCHUTEJIbHAs BIAKHOCTh BO3Ayxa. HacelmeHHslii mnap. VYaenbHas TemjoTa
napoo0Opa3oBaHusi. 3aBUCMMOCTb TEMIIEpaTyphl KUIICHUS OT AaBieHus. TBépmoe Teo.
Kpucramnmueckne u amopdHble Tena. AHU30TPONHUS CBOWCTB KpUCTAIIOB. JKumkue
kpuctayuisl. CoBpeMeHHble MaTepuanbl. [lnaBneHue u KpucTanmauzanus. Y aelbHas
Teriota TuiaBneHus. CyOnmmanus. YpaBHEHHE TeruioBoro Oamanca. TexHHYecKue
YCTPOHCTBA M NMPAKTUYECKOE NMPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KaJIOPHMETP,
TEXHOJIOTUH MOJTYUYCHUA COBPEMCHHBLIX MaTECpHUAJIOB, B TOM YHCJIC HAHOMATCPUAJIOB, H|
HAHOTEXHOJIOTHH.

Paznen 4. DnexTpoarHaMuKka

26

Tema 4.1 DnexkrpocraThka

Coneprxkanne yueOHOTO MaTepHraa:

OnexTpu3zanus TeJl. ONEKTpUYEeCKHHd 3apsn. J[Ba BHIa DSIEKTPHYECKUX 3apsiioB.
[IpoBoaHMKH, AUIIEKTPUKHA U TOIYMPOBOJAHUKH. 3aKOH COXPAaHEHUS 3JIEKTPUUIECKOTO
3apsaa. BsaumopeiictBue 3apsoB. 3akoH Kymona. TouedHbIi anekTpudeckuii 3aps.
OnexTpuyeckoe ToOJe. HampsokéaHocTe  snekTpuueckoro noms.  [Ipunnmm
CYNEPIO3ULINN AIEKTPUUECKUX M0JeH. JINHNN HaNpsHKEHHOCTH 31EKTPUYECKOrO MOJIS.
PabGora cua anmextpocraTuueckoro mojs. [loreHiman. Pa3HOCTH MOTEHIMAJIOB.
[IpoBOoZHMKM M JAMINEKTPUKH B DIEKTPOCTATHUECKOM Tone. JlmanekTpuueckas
MIPOHUIIAEMOCTh.  JNEeKTpoéMKocTh. KoHmeHcatop. DIeKTpOoEMKOCTh  ITOCKOTO
KOHZIEHCAaTOpa. JHEPrus 3apsHKEHHOTO KOHAEHcaTopa. |eXHWYECKHe YCTpOMCTBa U
MPAKTHYECKOE TPUMEHEHUE: DJIEKTPOCKON, 3JIEKTPOMETpP, IIIEKTPOCTATHUECKAs
3aluTa, 3a3€MJICHHE JIIEKTPOIPHOOPOB, KOHAEHCATOP, KOMHUPOBAIBHBIM ammapar,
CTPYMHBIN IPUHTED.

Tema

4.2

TTocTosHHEBIH|

Copepxanne yueOHOTO MaTepuaa:

JIP 1-7
MP 1-7
TP 1-1-18
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3JEKTpUUeCKU TOK. TOKH B
pPa3IUYHBIX Cpelax

ONEeKTPUICCKUN TOK. YCJIOBHS CYIICCTBOBAHHS JIICKTPUYECKOTO TOKA. VICTOUYHWKH
Toka. Cuna Toka. IloctosHHbIN TOok. Hampspkenue. 3akon Oma A ydacTKa LEMH.
OneKTpuYecKoe COTPOTHUBJICHHE. VY nensHoe CONPOTHUBIICHUE BEIIECTBA.
[locnmenoBarenbHOE, MapaienbHOE, CMEIIAHHOE COSAMHEHHE MPOBOAHHUKOB. Padora
aNeKTpudeckoro Toka. 3akoH Jlxoyms—JleHnma. MOIIHOCTh 3JEKTPUYECKOrO TOKA.
ONEeKTPOABIIKYILAS CHUJIa U BHYTPEHHEE CONPOTHUBICHHE UCTOYHHUKA TOKa. 3akoH OMa
JUTS TIOJTHOW (3aMKHYTOW) aneKTprdeckoi menu. KopoTkoe 3aMbikaHue. DIeKTPOHHAS
MIPOBOAMMOCTb TBEPJBIX METAJUIOB. 3aBHUCHUMOCTb COINPOTUBIECHHS METAJIOB OT
TeMreparypsl. CBEpXNPOBOAMMOCTb. OJEKTPUYECKHH TOK B Bakyyme. CBOMCTBA|
ANEeKTPOHHBIX TMy4KOB. [lomympoBoganku. CoOCTBEHHAs M MPUMECHAS MTPOBOJAUMOCTD
nonynpoBoAHUKOB. CBoiictBa p—N-mepexoaa. [lomynpoBOAHHWKOBBIE MPHOOPEI.
OnexTpuyeckuil TOK B pacTBOpax M pacIulaBax 3JEKTPOIMUTOB. DJIEKTPOIUTHUYECKAs]
Juccolanus. ONEKTPOIU3. ODJIEKTPUUYECKUH TOK B razax. CamMoCTOSTENbHBIA U
HECaMOCTOSTENbHBIN pa3psa. Monnus. Ilnazma. TexHuyeckue ycTpoWcTBa U
MpaKTUYECKOe IPUMEHEHUE: aMIlepMeTp, BOJBTMETP, PEOCTaT, HCTOYHUKU TOKa,
AJIEKTPOHATPEBATENbHBIE TPHOOPHI, 3JEKTPOOCBETUTENbHBIE TPHOOPHI, TEPMOMETP
COIIPOTHUBIIEHUS, BAaKyyMHBII JHOx, TEPMUCTOPEI 5 (hoTOpe3UCTOpHI,
HOHYHpOBOILHHKOBBIﬁ JAN0/J, raJIbBaHHKa.

HpaKTI/I‘leCKI/Ie 3aHATHUA.

[Ipaktuueckoe 3ansitue Ne 4. M3zyuenme 3akona Oma ajig y4yacTKa IIETIH,
MOCJIEA0BATEIBHOIO U NAPAJUIEIbHOTO COEAMHEHUS IPOBOJHUKOB.

[IpakTuueckoe 3anstue Ne 5 M3ywyenune 3akoHa Oma A MOJTHOW LIETH.
Omnpenenenne DJIC 1 BHyTPEHHETO CONPOTHBIICHUSI HCTOYHHUKA TOKA.

HpaKTI/I‘leCKOC 3aHsaTHE Ne 6. Y aenpHOE COIIPOTUBJICHUC ITPOBOJJHHUKA

Tema 4.3 MarautHoe MoJIE.
DNeKTpOMarHuTHAS UHIYKITUS

Coneprxkanne yueOHOTO MaTepHraa:

IToctosnnbie MarHuThl. B3auMojelcTBUE NOCTOSIHHBIX MarHWTOB. MarHuTHOE MoJIe.
Bexrop maruutHOM uHAyKUuW. [IpuHUIMN cynepno3uMy MarHUTHBIX Mosiel. JIuHuy
MarHuTHOW WHAyKnuH. KapTuHa JUHWA MarHUTHOM WHAYKIIMHM TIOJIS TOCTOSHHBIX
MarHuToB. MarHuTHOE TOJie¢ TMPOBOJHHUKA C TOKOM. KapTwHa JIWHUN WHIYKIUH
MAarHUTHOrO IMOJISI JAJIMHHOTO TMPSIMOI0 MPOBOJHHMKA W 3aMKHYTOTO KOJBLEBOTO)
MIPOBOJIHMKA, KaTymKu ¢ TokoM. OmbIT Dpcrena. B3ammonelicTBre MPOBOJTHHUKOB C
TokoM. Cmna Awmmepa, e€ mMomynb W HamnpaBienue. Cuna Jloperma, e€ Momynb H
HarpaBjeHue. J[BkeHue 3apspKeHHOW 4YacTUIbl B OJHOPOAHOM MAarHUTHOM IIOJIE.
Pabora cumber Jlopenma. SIBneHume 3MeKTpOMArHUTHON WHIyKIud. 11oTOK BekTOpa
MAarHUTHOM WHIYKIUH. ONEKTPOABIKYIIAS cuia WHIYKIUH. 3akoH
JNeKTpoMarHuTHOM  uHAykuuu  @Dapanes. BuxpeBoe  anekTpuueckoe  IOJE.
ONEeKTPOABIDKYIIAS CHJIa MHAYKIIMH B MPOBOJHUKE, TBIDKYIIEMCS ITOCTYNATEIHHO B

OAHOPOAHOM MAIrHUTHOM IIOJIC. HpaBI/IJ'IO J'IeHua. I/IH,I[YKTI/IBHOCTB. SIBneHue
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CaMOMHAYKIMH. DJICKTPOIBHKYIIAS CHJIa CAMOWHIYKITH. JHEPTUS MAarHUTHOTO TTOJIS
KaTyIIKU C TOKOM. OJEKTPOMAarHUTHOE Tojie. TeXHWYecKue YCTpoucTBa U
MPaKTUYECKOE MIPUMEHECHHUE: MOCTOSHHBIE MAarHHUThI, AEKTPOMATHHUTHI,
AJIEKTPOJIBUTATEIh, YCKOPUTEIH DIIEMEHTAPHBIX YaCTHII, HHTYKIIOHHAS T1€Yb.

Pasgen 5. Konebauus v BOJIHBI

24

Tema 5.1 Mexannueckue #

Copepxkanue yueOHOro MaTepuaa:

3JIEKTPOMAarHUTHBIE
KoJie0aHus

KonebatenbHas cuctema. CBoOOHBIE MeXaHHYeCKHe KojieOanms. ['apMoHHYEeCKHE
konebanus. [lepuon, yactoTa, ammuntyaa u ¢asa kojebanuid. [Ipy>KWHHBII MasTHUK.
MareMaTHueCKU MasSTHHK. YpaBHEHHE TapMOHWYECKHX KoyieOanuii. IIpeBpammeHre
SHEpPruM MpH TapMOHWYECKHMX KoneOaHmsx. KomebarempHblii KOHTYp. CBOOOIHBIC
3IIEKTPOMAarHUTHBIE KOJIeOaHUsI B HIEaTbHOM KoJeOaTeNbHOM KOHType. AHAJIOTHS]
MEXIy MEXaHMYECKHMMH M JIEKTPOMAarHUTHBIMHU KoneOanusmu. @opmyna TomcoHa.
3aKoH COXpaHEHUs SHEPIHU B UACAILHOM KonebaTensHOM KOoHTYpe. IIpencrasnenue o
3aTyxammux KojeOaHUsX. BBIHYXIeHHbIE MexXaHWYecKue KojeOaHus. Pe3oHaHc.
By aeHHbIe drIeKTpoMarauTHeIe Koebanus. [lepemennstii Tok. CHHYCOUIaTbHBIN
MEepEeMEHHbIM TOK. MOIIHOCTh NEPEMEHHOIO TOKA. AMIUIUTYAHOE U JIEHCTBYIOLLEE
3Ha4YeHUE CHJIBI TOKa M HampspkeHus. Tpancdopmarop. [IpousBoncTBo, mepenada u
NoTpeOJIEHNE BIEKTPUYECKON 3HEpruu. DKOJIOTMYECKHE PUCKH NPH MPOU3BOICTBE
a5IeKTpo3Heprun. KynpTypa nConb30BaHus 3JIEKTPO3HEPTHH B TOBCEIHEBHOM KHU3HU.
TexHuueckue yCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: 3JIEKTPUYECKUN 3BOHOK,
TeHepaTop NEPEMEHHOr0 TOKa, IMHHUHU JIEKTpoIiepeaay.

Tema 5.2 Mexanuueckue ¥

Coneprxanue yueOHOTO MaTepHaa:

OJICKTPOMArdiuTHbLIC BOJIHBL

MexaHnueckre  BOJHBI, ycioBus  pacrnpoctpaneHus. [lepumon.  CkxopocTb
pacpocTpaHeHuss W JuidHa BoaHBL. llomepeunslie u NPOJIOJIbHBIE  BOJIHBI.
Wntepdepennmss m audpaxims MexaHudeckux BoyH. 3BYK. CKOpOCTh 3BYyKa.
I'pomkocTh 3Byka. Beicora ToHa. TeMOp 3ByKka. DJIEKTPOMArHUTHBIC BOJHBL. Y CIIOBHUS
W3TY4YEHUs] JIEKTPOMAarHUTHBIX BOJIH. B3anmuas opuenrtaums BextopoB E, B, v B
JNIeKTpOMarHuTHOW BoiHe. CBOMCTBAa ANEKTPOMATHUTHBIX  BOJH: OTPa)KCHUE,
TIpeIoMIIEHUE, MOJISpU3aIus, T QpaKys, HHTEpEpeHIINSI. CxopocTh,
JJIEKTPOMAarHUTHBIX ~ BojH. lllkama  »neKTpoMarHWTHBIX  BOJMH. [IpuMeHeHue
AJIEKTPOMATHUTHBIX BOJH B TEXHHUKE W OBITY. [IpUHIIUITBI paMOCBSI3H ¥ TEJICBHICHUSI.
Paguonokanus. DNeKTpOMarHuTHOE 3arpsi3HEHHE OKpYKatollel cpelbl. TeXHUIecKue
yCTpoiicTBa M NPAaKTUYECKOE  MPUMEHEHHE:  MY3bIKAIbHBIE  MHCTPYMEHTBI,
VIIbTPa3BYKOBasl JIMArHOCTHKA B TEXHUKE W MEIWIMHE, pajap, paJuolpuéMHUK,
TeNeBU30p, aHTeHHa, Teaedon, CBY-meys.

Tema 5.3 Onruka

Copepxanne yueOHOTO MaTepuaa:

I'eomerpuueckas onrtuka. [IpsmonuHeliHOE pacHpoCTpaHEHHE CBETa B OJIHOPOJIHOMU

cpene. Jlyu cBera. ToueuHblid HCTOYHUK cBeTa. OTpakeHHE CBETA. 3aKOHBI OTPAXKECHHUSI

JIP 1-7
MP 1-7
ITP 1-18-33
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cBeta. [locTpoenmne m3o0paxkeHuit B iockoM 3epkaie. [IpenomieHune cBeta. 3aKOHBI
npejaomMiieHus cBeTa. AOCONIOTHBIN MMOKa3arenb mpenomieHus. [lonHoe BHyTpeHHee
oTpaxkeHue. [IpenenbHbI yroa MoJHOTO BHYTPEHHET0 oTpaxkeHus. J{ucnepcus cpera.
Cnoxsplli coctaB Oemoro cBera. llper. CoOwmparome W pacceWBAIOIINE JTHH3HL
Tonkass nuH3a. DOKycHOE paccTOSHHE M ONTHYECKas CHUa TOHKOM JIMH3BI
[locTpoenne u300pakeHN B COOHMpAIOIIMX M pacceuBaromux jiuH3ax. Dopmyna
TOHKOM JMH3BL. YBeIWdYeHue, JnaBaeMoe JuH30M. Ilpegensl mDpUMEHHMOCTU
reoMeTpuyeckoi onTukdu. BomHoBas ontuka. MHTepdepenuus csera. KorepeHTHBIE
WCTOYHUKU.  YCIIOBUS ~ HAONIOJIEHUS  MakCUMyMOB M MUHUMYMOB B
nHTep()EepPeHIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX HWCTOYHHKOB.
Hudpaknus csera. JudpakunoHHas pemérka. YciaoBue HaONIONEHHUS TIIaBHBIX|
MakCUMyMOB TIpH TMaJ€HUH MOHOXPOMATHUYECKOTO CBeTa Ha JU(PPAKIHOHHYIO
PELIETKY. [onsipuzanust cBera. TexHHYeCKHe YCTPOWCTBA U MPAKTUYECKOE
NpUMEHEHHE: OYKH, Jyma, QoToanmapar, NPOCKIMOHHBIA ammapar, MHUKPOCKOII,
TEJIECKOII, BOJIOKOHHAS! ONTHKA, TU(PaKIMOHHAs peIIETKa, MOJISIPOUI.

Tema 5.4 BonHoBBIE CBOWCTBA

Copepxanne yueOHOro MaTepuana:

CBCTa

Wntepdepennus ceera. KorepeHTHOCTh cBETOBBIX Jiydeil. lHTEepdepeHus B TOHKHX|
mieakax. Konpma HeroTona. Mcnosnp3oBanne wHTEp(epeHINE B HAyKe U TEXHUKE.
Hudpakius ceera. Judpakuus Ha menu B mapamienbHbIX Jydax. JudpakunoHHas
peuterka. [lonsitue o romorpadum. [Monmspuzanus monepedynbix BoyH. [lonmspuzarms
cera. /JlpoitHoe syuenpenomnenue. [lomspouasl. [ucnepcus cBera. Bunsl
n3nyueHu. Bunabl cnektpoB. CnekTpel ucimyckaHus. CHEKTpsl IOTIOLICHHMS.
CrnextpanbHelii  aHanm3. CHekTpajbHbIE KIacchl 3Be3A.  YIbTpa@HOIETOBOE
n3nyuyenue. UMudpakpacHoe wuznydenue. PentreHoBckme myun. Mx mnpupoma u
cBoiicTBa. [llkana 3JIeKTpOMarHuTHBIX U3TYyYEHUH.

[IpakTryeckue 3aHsATHS:

ITpaktuyeckoe 3ansTre Ne7 M3ydenue unrepdepeHunu ceera u audpaxiuu
CBETa C MOMOUIbIO AUPPAKITMOHHON PEIIETKH.

Pa3nen 6. OcHOBHI crienivaabHOM Teopuu oTHOcUTENbHOCTH (nanee — CTO)

Tema 6.1 OCHOBBI

Copep:xanue yueOHOrO MaTepuaia

CIeaIbHOU TEOpUH
OTHOCUTEIIbHOCTH

I'paHuLIBl TPUMEHUMOCTH KJIaCCUYECKONH MeXxaHUKH. [locTynaTel cienualibHON TEOpUY
OTHOCUTEIbHOCTHA: MHBAPUAHTHOCTb MOJYJS CKOPOCTH CBE€Ta B BaKyyMe, IPUHIIUIL
OTHOCHUTEIHHOCTH ODWHINTEeWHA. OTHOCHTENHHOCTh OJHOBPEMEHHOCTH. 3aMeIeHNE
BPEMEHH M COKpAIEHHE JIUHBL. OJHEPTUs W HMITYJIbC PEISITHBUCTCKON YaCTHIIBL.
CBsI3p Macchl ¢ HEPTHEN U UMITYJIbCOM PESITUBUCTCKOM YacTHIIBI. DHEPTHs MOKOS.

JIP 1-7
MP 1-7
ITP 1-18-33

Pasnen 7. Kantosas ¢usnka

14

Tema 7.1 3JI€M€HTI>I| Copepxanne yueOHOTO MaTepuaa:

JIP 1-7
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KBaHTOBOM ONTHKH

®ortonsl. @opmyna [lmanka cBs3u SHepruw (OTOHA C €r0 YACTOTOW. DHEPTUsS H
umnynbsc ¢porona. OTKpeITHE U HccnenoBanne poroddpdexta. OmpiTel A.I'. CTonerosa.
3akonbsl (otoaddekra. YpaBHenue OiinHmreitna ans  ¢dorodddekra. «KpacHas
rpaaumay ¢otodddekra. laBnenme cera. Ombrtel I1L.H. JleGemeBa. Xummuueckoe
JeiicTBUE cBeTa. TeXHUYECKHUE YCTPOHWCTBA W NPAKTUYECKOE MPHUMEHEHHE:
¢dorosneMeHT, HOTONATUHK, COTHEUHAsl OaTapesi, CBETOANO/.

Tema 7.2 CtpoeHue aroma

Copepxanue yueOHOro MaTepuana:

Mogens atoma Tomcona. OnbiTel Pezepdopaa mo paccesuuro o-dactuil. [lnanerapHas
Moxens aroma. [loctynarer bopa. U3nydyenne u mornomenrne GOTOHOB P TIEPEXO/IEC
aToMa C OJIHOTO YPOBHS JHEpruM Ha Npyrod. Buael cnextpoB. CrekTp ypoBHEH
SHEPruM aroMa BoJopoja. BosiHOBBIE cBokcTBa 4yactul. Bonnel ae bpoins.
KopnyckynapHoBomHOBOM nyanu3Mm. CHOHTAHHOE U BBIHYXKACHHOE H3IyYCHUE.
TexHuueckue YCTPOWCTBA U MPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJIbHBIA aHaIU3
(cexkTpocKoI), 1a3ep, KBAHTOBBIH KOMITBIOTED.

Tema 7.3 AToMHOE PO

Copep:xanue yueOHOro MaTepuana:

OKCHepUMEHTHI,  JOKa3bIBAIOLME  CIOXKHOCTh  CTpoeHus  siapa.  OTKpBITHE
pannoaktuBHOCTH. OmbITEl Pesepdopaa mo ompeneneHuo coctaBa paanoaKTUBHOTO
m3nmydeHus. CoiicTBa anbda-, 6eTa-, TaMMa-u3ITydeHus. BrusHue pagroakTHBHOCTH
Ha XUBbIe OopraHu3Mbl. OTKpHITHE MPOTOHa M HeWTpoHa. HykioHHas mozaens sapa
IeiizenOepra-lBanenko. 3apsg simpa. MaccoBoe uumcio sapa. M3otombl. Anbgda-
pacman. ONEKTPOHHBIH M TO3UTPOHHBIA Oera-pacman. ['ammamsmyueHue. 3akoH
pannoaKTUBHOTO pacmaja. JHEPTrHsl CBs3U HYKJIOHOB B sape. Snepubie cuibl. JledekT
maccel sapa. fnepHele peakuumu. [leneHue u cuHTe3 sAep. SAAepHBIM peakTop.
Tepmosinepusiit  cunte3. IlpoOneMbl W NEPCHIEKTHBBI  SIIEPHOW  AHEPreTHKH.
OKOJIOTHYECKHEe acCHeKThl AIePHON 3HEPreTHKU. DIeMeHTapHble YyacTHULlbl. OTKPBITHE
no3utpoHa. Merojpl HAONIOJIEHUS W  PETUCTPAlMK  3JIEMEHTAPHBIX  YacTHII.
@DyHraMeHTaNbHbIE B3aUMOJACHCTBHA. EAMHCTBO (Qu3MyecKod KapTHHBI MHpa.
TexHuyeckue ycTpoicTBa M IPAKTHUYECKOE TMPHUMEHEHHE: JIO3UMETp, Kamepa
BuiibcoHna, siiepHbIi peakTop, aToMHast bomba

MP 1-7
ITP 1-18-33

Paznen 8. DneMeHTH acTPOHOMUH U aCTPOPHU3UKH

Tema 8.1 DJIEeMEHTHI

CopepxaHue yueOHOro MaTepuaa:

aCTPOHOMUHU U aCTpO(l)I/BI/IKI/I

Oranbel  pa3BuTHS acTpoHOMuu. [IpuKiIamHOE W MHPOBO33PEHYECKOE 3HAYCHHUC
actpoHomuu. Bun 3B€3aH0r0 HeOa. Co3Be3nus, sipKue 3BE3/bI, IUIAHETHI, UX BUIHUMOE
mBwkenre. Comaeynast cucrema. Comnune. ComHedyHass aKTHUBHOCTB. VICTOYHMHK|
sHeprun ComHna W 3BE3A. 3BE3IBI, WX OCHOBHBIE XapaKTepucTuku. Jlmarpamma
«CTIEKTPAIBHBIA KJIACC — CBETHMOCTBY». 3BE3IBI TIIABHOW IOCIEIOBATEIEHOCTH.
3aBHCUMOCTE «Macca — CBETHMMOCTEY» IS 3BE3] TJIaBHOH I1OCIEA0BATEILHOCTH.

Buytpennee crpoenue 3B€31. CoBpeMEHHBIE NPENCTABIECHUS O MPOUCXOXKIECHUM U

(o]}

JIP 1-7
MP 1-7
ITP 1-18-33
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sBomrortui CojrHITa 1 3BE31. DTarmbl )Ku3HU 3BE3M. Meunsrii [1yTe — Hamra ["anakTuka.
[Tonoxxenne n asmwxenue Connua B 'anaktuke. Tunsl ramaktuk. Paguoranaktuku u
kBaszapbl. U€pHbIe ABIPBI B sapax raidakTtuk. DBceneHnnad. Pacmupenue BceneHHOM.
3akon XaO6ma. Paszberamme ramaktmk. Teopuss bompmmoro B3peiBa. PemmkroBoe

n3nydyeHue. MacmirabHass crpykrypa Bcenennoii. Meraranaktuka. HepeméHubie
PO0JIEMbI ACTPOHOMUMU.

[IpomesxyTouHast arrectanus B popme 1udhepeHIIIpOBAHHOTO 3a4eTa

Bcero

117
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3. YCJIOBUS PEAJIM3AIINN PABOYEM ITPOI'PAMMBI OBIIEI'O YYEBHOT'O ITPEJMETA
3.1. TpeboBaHUSI K MUHUMAJIILHOMY MaTEpUAIbHO-TEXHUYECKOMY 00ECIICUCHHIO
OcBoenue nporpammbl obmero yueoHoro mpeamera OVIL.4 dusuka ana cnenumanbHocTr 09.02.07
WNubopMalinoHHbIE CHCTEMBI B IPOTPAMMUPOBAHHE.
OcHaleHHOCTh KaOMHeTa!
- IOCAZI0YHbIE MECTA MO KOJIMYECTBY CTYAEHTOB (CTOJIBI U CTYJIbSl YYCHHUYECKUE ayTUTOPHEIC);
- pabouee MecTO TpenoaBarest (CTOI KOMIIBIOTEPHBIN, CTOM);
- yueOHO-MeTOIMUecKoe obecneueHue:
- 1abopaTtopHoe 000pyIOBaHKE JIJISl HCCIIEIOBAHUS TIeTIeH TTOCTOSTHHOTO TOKa;
- 1abopatopHoe 000pyI0BaHKE TSl UCCIIEIOBAHUS 1IeTIel IEPEMEHHOTO TOKa;
- U POBBIC MYIBTUMETPHI,
- TabopaTopHoe 000pyI0BaHUE ISl HCCIIEIOBAHUS ONTUYECKUX SIBICHUN;
- pa3IaTOYHbBIN MaTepUall.
TexHuueckue cpencTBa 00ydeHus (MepcoHaIbHbIE KOMITBIOTEPHI, OPTTEXHUKA):
- Cb Intel Celeron 1700 MHz DDRRAM256 MB — 5 ut.;
- monurtop 17 LG Flatron T 710 PH — 5 mur,;
- pabouas craumus HP-Compad dx2000 — 3 mit.;
- IUIIEH3UOHHOE NnporpammHoe odecneuenue: OC.
- MynbTUMeuitHBIN TpoekTOopEPSONEB-S12;
- DKpaH;
- npuntep HPLASERJETP 1005 USB2.0
- IPUKJIQJHOE MTPOrpaMMHOE 0OecrieueHHe:
- cUCTEeMa MPOrpaMMHUPOBAHHOTO KOHTPOJIS 3HAHUH (AMpeH);
- QIIEKTPOHHBIE CIIPABOYHBIE TIOCOOHS;
- IPE3CHTAIIMH 110 TEMaM IPeMETa.

3.2. Hudopmanuonnoe obecrieueHue 00ydeHHs
[TepeueHs pekoMeHIyeMbIX yueOHBIX 3AaHuil, THTepHeT-pecypcoB, TOMOIHUTENEHON TUTEPATYPHI.
OCHOBHBIE UCTOUYHHUKH:

OUI. KacesaHoB, B. A. ®usuka: 10-i1 kiacc: yriyonéHHslii ypoBenb : yueOHuk / B. A. KacbsiHOB. —
11-e uzn., ctep. — Mocksa : [Ipocsemenne, 2023. — 480 c. — ISBN 978-5-09-103621-3. — Tekcr :
AJIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/334853. — Pesxxum gocTyma: 1jist aBTOPHU3. OJIb30BATEIEH.

ON2. KaceaHoB, B. A. ®usuka: 11-i1 kiacc: yriyonénnsiii ypoBens : yueOHuk / B. A. KacbsiHOB. —
11-e uzn., ctep. — Mocksa : [Ipocsemenne, 2023. — 493 c. — ISBN 978-5-09-103622-0. — Tekcr :
AJIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/334877 — Pexxum nocTyma: assi aBTOPH3. TOJIb30BaTeNeH.

I[OHOJ'IHI/ITGJ'IBHBIG HUCTOYHUKU:

J1. ®usuka : 10-if xknacc : 6a30BbIid ypoBeHsb : yueOHuk / JI. O. I'ennenmreiin, A. A. bynarosa, U.
H. Kopaunses, A. B. Komkuna. — 3-e¢ u3g., crep. — Mocksa : [Ipocsemenue, 2022. — 256 ¢. —
ISBN 978-5-09-092528-0. — Texkcr : anekTpoHHbii // JIaHb : 31€KTPOHHO-OMONIMOTEYHAas cCUCTeMa. —
URL.: https://e.lanbook.com/book/334724. — Pexxum goctyma: Ijist aBTOPHU3. TOIH30BATEIIEH.
JA2. ®usuka : 11-if xnacc : 6a30Bblid ypoBeHb : yueOHuk / JI. 3. I'enpenmreiin, A. A. bynatosa, 1.
H. Kopuaunses, A. B. Komkuna. — 3-¢ u3g., crep. — Mocksa : [Ipocsemenue, 2022. — 253 ¢. —
ISBN 978-5-09-092529-7. — Tekcr : anekTpoHHbIi // JIaHb : 371€KTPOHHO-OMONIMOTEYHAs cCUCTeMA. —
URL.: https://e.lanbook.com/book/334727. — Pexxum pocTyma: Ijist aBTOPHU3. TOIb30BATEIIEH.
DIIEKTPOHHBIE PECYPCHI:

OP1. DnexTponHo-6ubanoTeuHas cucrema «M3narenscrBa «Jlanp» [DnekTpoHHBINH pecypc]. - Pexum
noctyma: http://e.lanbook.com.

OP2. DnektpoHHO-OMONMOTeYHass cuctemMa  «ibooks.ruy[OmekTponnslii  pecypc]. — Pexum
nocryma: http:http://ibooks.ru

DP3. DnexTponHO-OuGmMoTeunas cucrema «FOPAMT» [dnextponnsiii pecypc]. - Pexum mocryma:
http://urait.ru

OP4. DnexTpoHHO - OMOIMOTEUHas cucTeMa «3HaHUYyM» [DIeKTpOHHBIN pecype]. - Pexum mocryma:
https://znanium.ru
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4. KOHTPOIJIb 1 OLIEHKA PE3VJIbTATOB OCBOEHMA OBIIET'O YYEBEHOI'O

I[NPEAMETA

KoHTposib M OLlEHKa pe3yabTaTOB OCBOEHHUS OOLIEro y4dyeOHOro IpenMeTa OCYLIECTBIISETCS

nmpenoaaBaTeyIEM B IIPOLUECCC IMPOBEACHUA IMPAKTUICCKUX 3aHATHH U TECTUPOBAHHS, a TAKKE BBIIIOJTHCHHUA
CTYACHTaMH WHAWBUAYAJIbHBIX 3aIaHUil.
KOHTpOJIB M OLCHKA PaCKPbIBAOTC YEPE3 NUCHUILIMHAPHBIC PE3YJIbTAThI.

Paznen/Tema JucnurmuHapHsie (TpeaMETHBIC) Tun oleHOYHBIX
pe3yIbTaThl MEPOTPHSITHIA
Tema 1.1 ®usuka 1 MeTOIBI JIP 1-4,6,7 TecTupoBanue;
HAay4YHOT'O [TO3HAHUS MP 1-7 YCTHBIM OIIPOC;
ITP 1-18 (hbpOoHTAIBHBIN
Tema 2.1 KunemaTtuka JIP 1-4,6, 7 MMHUCbMEHHBIN OIPOC;
MP 1-7 CaMOCTOSITEIbHAS
ITP 1-18 pabora;
Tema 2.2 JInnamuka JIP 1-4,6,7 OnCHKa COCTaBJICHHBIX
MP 1-7 MpPE3eHTAlU 10 TeMaM
ITP 1-18 pasjena;
Tema 2.3 3akoHbI JIP 1-7 AuGhepeHImpoBatHbii
COXPAHEHHUs B MEXAHUKE MP 1-7 3a4CT MPOBOZUTCA B
IIP 1-18 (hopMe TecTHpOBAHUS.
Tema 3.1 OcHOBEI JIP 1-4,6,7
MOJIEKYJISIPHO - MP 1-7
KMHETUYECKOU Teopuun 1P 1-18
Tema 3.2 OcHOBEI JIP 1-4,6,7
TEPMOAUHAMUKHU MP 1-7
ITP 1-18
Tema 3.3 ArperarHeie JIP 1-7
COCTOSIHUSI BEIIIECTBA. MP 1-7
@Da3oBbIE NEPEXOBI ITP 1-18
Tema 4.1 DnextpocTaTnka JIP 1-4,6,7
MP 1-7
ITP 1-18
Tema 4.2 IlocToSHHBIN JIP 1-7
anekTpuieckuil Tok. Toku B MP 1-7
pa3IMYHBIX Cpelax ITP 1-18
Tema 4.3 MaraurtHoe nouie. JIP 1-4,6,7
OneKTpOMarHuTHas MP 1-7
WHTYKIHST ITP 18-33
Tema 5.1 Mexanndeckue u JIP 1-4,6,7
AIIEKTPOMATrHUTHBIE MP 1-7
KoJIeOaHHS ITP 18-33
Tema 5.2 MexaHuuyeckue 1 JIP 1-7
JJIEKTPOMArHUTHBIE BOJIHBI MP 1-7
ITP 18-33
Tema 5.3 Onruka JIP 1-4,6,7
MP 1-7
ITP 18-33
Tema 5.4 BonHoBbIE JIP 1-7
CBOMCTBA CBETa MP 1-7
ITP 18-33
Tema 6.1 OCHOBBEI JIP 1-4,6,7
CIIELUAIILHON TEOpUHU MP 1-7
OTHOCHUTEIIbHOCTH ITP 18-33
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Tema 7.1 DaeMeHTBI

JIP 1-4,6, 7

KBAHTOBOM ONTHKHU MP 1-7
ITP 18-33
Tema 7.2 CtpoeHue atoma JIP 1-4,6,7
MP 1-7
IIP 18-33
Tema 7.3 ATomHOE 11pO JIP 1-4,6,7
MP 1-7
ITP 18-33
Tema 8.1 DimeMeHTHI JIP 1-7
aCTPOHOMUH U MP 1-7
acTpou3uku ITP 18-33

Jluct u3MeHeHH pabodeli mporpaMMbl

[Tpunoxenue 1

Conepxanue H3MEHEHUS,
paboyeil nporpamMmbl

CTpaHHuIa

/lata u HOMEp mpOTOKOJIA
sacemanusg MK

OcHoBaHHE U3MEHEHUS

no
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