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COJIEPKAHHUE
OO6mrast xapakTepucTuka paboueit mporpaMmbl Y4eOHOTO TIpeaAMeETa
CtpykTypa U cozepkaHue yueOHOro mpeaMera
VYcaoBus peanuzaiuu paboueid mporpaMMbl y4eOHOTO MpeameTa

KoHTpoJib 1 o11eHKa pe3ysIbTaToB OCBOEHUs paboyeil mporpaMmbl
y4eOHOTro mpeaMeTa
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1. OBIIIASI XAPAKTEPUCTUKA PABOYEH ITPOI'PAMMBI
YUYEBHOI'O TIPEIMETA
1.1. Mecto yueOHOr0 nmpeMeTa B CTPYKTYpe OCHOBHOI1 00pa3oBaTe/IbHOI
NPOrpaMMblI

YueOuprii  mpenMer — «Dusnka»  SABISETCS  00S3aTENPHOM  4YacThIO
o01eo0pa3oBaTeNIbHOTO IHKJIa oOpa3oBarenbHOM mporpamMmbl CIIO — Tlporpammer
MOATOTOBKM CIECIIMAIMCTOB CPEeAHEro 3BeHa 1o crnenuaibHocTh 15.02.06 MoHTax,
TeXHUYECKass  JOKCIUTyaTalisi W PEMOHT  XOJOJWJIBHO-KOMIIPECCOPHBIX U
TETUIOHACOCHBIX MAIIMH U YCTAaHOBOK (10 OTPACIISIM).

1.2. Heamn, 3aga4u U IIAHUPYeMble pe3yJbTaThl 0CBOEHMsI padoueii

NporpaMMbl Y4eOHOI0 npeaMera

1.2.1. Henu u 3agauu paéoyeil mporpaMmbl y4eOHOT0 MpeaMeTa
Conepxanue paboueid nmporpaMmmbl yueoHoro npeameta «duzukay HampaBIeHO
Ha JJOCTUKEHUE CIETYIOUIUX HeJIei:

* (opMupoBaHue y OOydYarOUIMXCS YBEPEHHOCTH B IIEHHOCTH OOpa3oBaHMUS,
3HAYUMOCTH  (UBMYECKUX 3HAHUW i1 COBPEMEHHOI0  KBAIU(PUIIUPOBAHHOTO
CIIEUAIIUCTA TPU OCYIIECTBICHUH €T0 MPOPECCUOHATILHON NEATEeIbHOCTH;

* (opMupOBaHHE €CTECTBEHHO-HAYYHOU IPAMOTHOCTH;

* OBJIAJICHUE CTIEM(PUIECKON CUCTEMON (DU3HUECKUX MMOHATUN, TEPMUHOJIOTHEN U
CHUMBOJIMKOM;

* OCBOCHHME OCHOBHBIX (PM3UYECKUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

* OBJIQJICHUE OCHOBHBIMH  METOJAAaMW  HAyYHOTO  I[IO3HAHUA  MPHUPOJIBI,
HCIIOJB3YeMbIMH B (u3uKe (HAOIIOACHUE, OINKMCaHWEe, H3MEPEHHUE, BBIABIIKCHHUE
TUTIOTE3, MPOBEJICHUE SKCIIEPUMEHTA);

* OBJIQJICHUEC YMEHUSIMU o0O0pabaThiBaTh JaHHBIE OKCIEPUMEHTa, OOBSICHSITH
MOJYYCHHBIC PpEe3yJbTaThl, YyCTaHABIMUBATh 3aBUCHUMOCTH MEXIy (PU3NYCCKUMU
BEJIMUMHAMU B HAOJII0/1a€MOM SIBJICHUHU, JIETIATh BHIBO/IBI;

* (opmupoBaHue ymeHus pemath (QuU3NUECKHWe 3adaud  pa3HbIX ypOBHEH
CJIO’KHOCTH;

* pa3BUTHE I[I03HABATEJIbHBIX HHTEPECOB, HMHTEUICKTyaIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEW B mpolecce MPUOOpPEeTEeHHs 3HAHUNM C HWCIOJIb30BAHUEM Pa3IMYHBIX
MCTOYHUKOB MH(POPMAIIUA U COBPEMEHHBIX MH(DOPMAIMOHHBIX TEXHOJIOTHI; YMEHUN
dbopmynupoBaTh U OOOCHOBBIBATH COOCTBEHHYIO TIO3WIIMIO TI0 OTHOIICHHIO K
bu3ndecKo nHPpOpMaIIUU, TTOJIyIaeMOU U3 Pa3HBIX UICTOYHUKOB;

* BOCITUTaHWE YYBCTBA TOPJOCTHU 32 POCCUMCKYIO (DU3UYECKYIO HAYKY.

OcBoenue kypca yudeOHOTO mpenmera «®Dusmkay MpeanojaracT pericHue
CJIEIYIOIUX 3a/1a4:

* MpuoOpeTeHue 3HaHUN 0 (PyHIaMEHTAIbHBIX (PU3NUECKUX 3aKOHAX, JEKaIIUX B
OCHOBE COBPEMEHHOW (PU3MYECKOM KapTUHBI MHUpa, MPUHIMIOB JACUCTBUS
TEXHUYECKUX YCTPOWCTB U MPOU3BOJCTBEHHBIX IPOIECCOB, O HaMOO0JIee Ba)KHBIX
OTKPBITUSIX B 00JIacTH (DM3MKH, OKA3aBIIMX OIPEICIAIONIee BIMSHUE Ha pPa3BUTHE
TEXHUKU U TEXHOJIOTUU;



* MOHWUMaHUE (PU3NYECKON CYIIHOCTU SBJICHUH, MPOSBISIIONIMXCS B paMKax
MIPOU3BOJICTBEHHOM JESATEIbHOCTH;

* OCBOECHHME CIOCOOOB HCIOJNBb30BAaHUSA (DU3UUECKUX 3HAHUM I PEIICHUS
MPaKTUYECKUX U MPOPECCHOHANBHBIX 3a7ad, OOBSCHECHUS SIBICHUN MPHUPO/IBI,
MPOU3BOJICTBEHHBIX M  TEXHOJOTUYECKUX MPOLECCOB, MPUHIIMIOB  JECUCTBUS
TEXHUUYECKUX TPUOOPOB M YCTPOMCTB, oOecreueHus Oe30MacHOCTH MPOU3BOJICTBA U
OXpaHbl IPUPO/IBI;

* (opmMupoBaHHE yMEHUN peliaTh y4eOHO-TIPaKTUYECKUE 3alayu (PU3UYECKOTrO
coJiepkaHus ¢ y4EToM npodhecCHOHATBHONM HalPaBIECHHOCTH;

* IpUOOpETEHHUE OIbITa MO3HAHUS U CAaMONO3HAHUS; YMEHUN CTaBUThH 3aJlaydl U
pemarh npoosieMbl ¢ Y4ETOM MpodhecCHOHANBHON HANIPaBICHHOCTH;

* (opMupoBaHHE YMEHUM MCKaTh, aHATU3UPOBATh U 00pabaThiBaTh (PU3MUECKYIO
nHpopMaIuio ¢ y4éTomM npodeccruoHaIbHONW HAPaBICHHOCTH;

* MOArOTOBKa OOYYaOIIMXCSA K YCIEUIHOMY OCBOCHMIO TUCUMUIUIMH U MOIYJIEH
MPO(PECCUOHAIBHOTO LUKJIA: (OPMUPOBAHUE Y HUX YMEHHUU U OIbITa AEATEIbHOCTH,
XapakTepHbIX s mpodeccuil / MOMKHOCTEH CHyXalluX WIM CHEeIHaIbHOCTEH,
MOJIy4aeMbIX B TPO(PECCHOHATBHBIX 00pa30BaTENbHBIX OPTaHU3ALUSAX;

* MOATOTOBKA K ()OPMHPOBAHUIO OOIIMX KOMHIETEHIMH OyAyHIEro CHelualucTa:
caMoo0pa30oBaHus, KOMMYHHUKAI[MM, MPOSBICHUS TPaKIAHCKO-MIATPUOTHUECKOU
MO3UIIUU, COTPYAHUYECTBA, NMPUHATHS PEIICHUM B CTAaHAAPTHONW W HECTaHJAPTHOU
CUTYaIMsIX, MPOEKTUPOBAHUS, IPOBE/ICHUS HU3UUECKUX U3MEPEHU, YPHEKTUBHOTO U
0€30MacHOT0 HKCIOJIb30BAHUSA PA3JIMYHBIX TEXHUYECKUX YCTPOWCTB, COOIIOJCHUS
MpaBUJI OXPaHbI TPyJa Mpu padoTte ¢ GU3NIECKUMU TPUOOpaMu 1 000PyAOBaHUEM.

Oco0eHHOCTh (POPMUPOBAHUSI COBOKYITHOCTH 3a/ad H3ydeHUs (HU3UKH JUIs
CUCTEMBbl  CpeJHEero  MNpo¢ecCHOHAIbHOrO  00pa30BaHUS  3aKJIIOYaeTcss B
HEO0OXOAMMOCTH pealin3ali NpodecCuoHaNbHOM HANPABIEHHOCTH PEIIAeMbIX 3aad,
yu€Ta 0COOCHHOCTEU cephl NeSITEILHOCTH OYIYIINX CIEIUATUCTOB.

B pesynbrarte ocBoeHUs1 yueOHOTO mpeaMeTa OO0y4aroluiics JOJIKEH 3HATh!

* CMBICJ NOHATHI: (QU3NYECKOEe SBICHUE, TMIOTE3a, 3aKOH, TEOpPHUsl, BEUIECTBO,
B3aUMOJICHCTBUE, SJIEKTPOMArHUTHOE I0JIe, BOJHA, (OTOH, aToM, aTOMHOE fJpo,
MOHU3UPYIOIINE U3TYyUYEHUS;

* CMbICH (DU3UYECKUX BEJIMYMH: CKOPOCTb, YCKOPEHHE, Macca, Cuja, UMITYJbC,
paboTa, MeXaHW4YeCKas SHEPTus, BHYTPEHHsSISI JHEPrus, abCOIIOTHAs TeMIeparypa,
CpeAHsii KWUHETHYECKas »HSHEPrusi YacTUI[ BEIIeCTBA, KOJHUYECTBO TEIUIOTHI,
3JIEMEHTAPHBIN JIEKTPUUYECKUN 3apsil;

* CMBICHT (U3UYECKUX 3aKOHOB KJIACCUYECKON MEXaHUKH, BCEMUPHOTO TATOTCHHS,
COXPAaHEHMUSl DHEPruU, HUMIIYJIbCa U DJIEKTPUUYECKOTrO 3apsifa, TEPMOJNHAMUKH,
ANEKTPOMATHUTHON MHAYKINH, PoTodddexTa;

* BKJIQJl POCCUHCKHUX M 3apyOE€KHBIX YUYEHBIX, OKA3aBIIUX HAUOOJIbLIEE BIIHUSHUE
Ha pa3BUTHE (PUBUKH;

B pesynbTaTe ocBoeHUs yueOHOro npeaMeTa 00ydaroiics 10KEH YMeTh:

*  TPOBOJAUTH HAOIIOJECHUSI, INIAHUPOBATH U BBITIOJIHATH SKCIIEPUMEHTHI,
*  BBIJIBUTaTh TUIOTE3bI U CTPOUTH MOJIETIH,
* MPUMEHSTH MOJYYEHHBbIE 3HAHUS MO (PU3MKe JJIs1 OOBSICHEHUsT Pa3HOOOPa3HBIX

(bU3NYECKUX SIBJICHUN U CBOMCTB BEILIECTB;
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1.2.2.

NPAKTUYECKH HUCIOJIb30BATh (DU3HUECKHUE 3HAHUS;

OLIEHUBAThH JOCTOBEPHOCTh €CTECTBEHHO-HAYUYHON MH()OpMAIIHH;

UCITI0JIB30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHUS JUIsl PEIICHUS NPAKTUYECKUX
3a]1a4 TTOBCEIHEBHOM XKU3HU, oOecreueHus] 0€30MacHOCTH COOCTBEHHOM KU3HH,
PaMOHAIBHOTO MTPUPOJONOIB30BAHNS U OXPaHbl OKPYXKAIOLIEH CpeIbl.
OTKCHIBaTh U OOBACHATH (DU3MUECKUE SBICHUS U CBOMCTBA TEJ: CBOWCTBA ra3oB,
JKUJKOCTEN M TBEPIBIX TEN; AIEKTPOMArHUTHYIO UHAYKIHIO, PACIPOCTPAHECHUE
AJIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOWMCTBAa CBETAa; H3JIYYECHHE U
MIOTJIOIIEHHE cBeTa aTOMOM; (hoTOdh(PEKT;

OTJINYATh TUIIOTE3bI OT HAYYHBIX TEOPUH;

JI€TIaTh BBIBOJIBI HA OCHOBE AKCIEPUMEHTAIBHBIX TAHHBIX;

NPUBOJUTH TMPUMEPHI, TMOKA3bIBAIOIIKME, YTO: HAOMIONEHUS M DKCHEPUMEHT
SBJIAFOTCS. OCHOBOM JJIs1 BBIJIBH’KEHHUSI TUIIOTE3 U TEOPUIA, TO3BOJISIOT IPOBEPUTH
UCTUHHOCTh TEOPETHUYECKUX BBIBOJIOB; (PM3MUECKash TEOPHs JAET BO3MOKHOCTh
OOBSACHATh M3BECTHBIC SIBICHHS MPUPOABbI U Hay4yHble (DaKThl, MPEACKa3bIBAThH
ellle HEU3BECTHBIE SIBJICHUS;

IPUBOJUTH NPUMEPHl MPAKTUYECKOTO HCIOIb30BaHUS (DU3UUECKUX 3HAHUIL:
3aKOHOB MEXaHUKH, TEPMOJMHAMUKH U DJIJIEKTPOJUHAMUKH B HHEPreTHUKE;
pPa3IUYHBIX BHUJIOB JJICKTPOMAarHUTHBIX M3IYyYEHUW I8 pPa3BUTUSA Paauo U
TEJICKOMMYHUKAIIMM, KBAaHTOBOW (PU3MKM B CO3JaHHUM SIICPHON DHEPreTHKH,
Ja3€poB;

BOCIIPUHMMATh U Ha OCHOBE ITOJIyYEHHBIX 3HAHUN CaMOCTOSITEIBHO OLICHUBATh
uHdopmarmio, cojepxamryrocss B coobmenusx CMU, Uurepuere, HaydHO-
MOMYJISIPHBIX CTATHSIX.

MPUMEHSTH TTOJIYYCHHBIC 3HAHUS IS PEIICHHs (PU3UUECKHUX 3a]1ay;

OTpEeNENIATh XapakTep (GU3NIECKOro mnpoiecca rno rpaduky, tTadauie, Gopmyiie;
U3MEPATh Psii GU3HUECKUX BEJIMYMH, MPEJCTABIsA PE3yJbTaThl U3MEPEHUN C
YY4ETOM MX MOTPELTHOCTEM.

Ilnanupyembie pe3yabTarTbl OCBOCHUS padoveil mporpamMMbl Y4eOHOIO
npeamera B coorsercreuu ¢ PI'OC COO

OcBoenue coaepkanus yudeOHoro mnpeamera «®Pusmka» oOecreunBaeT

JOCTHXKCHHUC 06y‘IaIOHlI/IMI/ICSI CICAYIOIMUX JIHUHOCHIHBIX PE3YIIBTATOB!

JP 1

I'paxxnanckoe BocnuTaHue:

- HpI/IHHTI/Ie TpaJII/II_II/IOHHI)IX HaIlMOHAJIbHBIX, O6HI€‘—ICJ'IOBC'—I€CKI/IX FyMaHI/ICTI/I'—IeCKI/IX nu
JEMOKPATHYECKUX LIECHHOCTEN;

- TOTOBHOCTH HpOTHBOCTOfITB NACOJIOTNN E)KCTpeMI/ISMa, HalfMoHaJIMu3Mma,
KceHo(hoOUH, TUCKPUMUHAITUH 110 COLUATbHBIM, PETUTHO3HBIM, PACOBBIM, HAIIMOHATLHBIM
MpU3HAKaM

JIP 2

IIarprornyeckoe BOCIMTaHUE:

- chopMUPOBAHHOCTH POCCUUCKON TPaKIaHCKOM UIEHTUYHOCTH, TAaTPUOTH3MA,
YBaXKEHUS K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTHU nepe PonnHoM, roproctu 3a
CBOM Kpai, cBOIO PoaunHy, CBOH S3bIK U KYJIbTYpPY, IPOILIOE U HACTOAILEE
MHOTOHallMOHAJIBHOTO Hapoaa Poccuu;

- [ICHHOCTHOE OTHOILIEHUE K FOCYJapCTBEHHBIM CUMBOJIAM, HCTOPUYECKOMY U
MPUPOAHOMY HACJIEAUIO, MTAMSATHUKAM, TPAIULHUAM HapoaoB Poccun, 1O0CTHKEHUAM
Poccuu B Hayke, HCKyCCTBE, CHOPTE, TEXHOJIOTUAX U TPYJIE;
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- uaeiiHas yOeKIeHHOCTh, TOTOBHOCTh K CIY’KeHHUIO M 3amuTte OTedecTsna,
OTBETCTBEHHOCTH 3a €T0 CyJIb0y

JIP 3

I[yXOBHO-HpaBCTBeHH()e BOCIIMTaAaHHE:
- CIIOCOOHOCTh OICHUMBATh CUTYallMIO U IPUHUMATh OCO3HAHHBIC PCIICHUS,
OPHUCHTHPYACH HAa MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTHU

JIP 4

JcTeTnYecKoe BOCIUTAHME:

= 3CTCTHUUYCCKOC OTHOILICHUC K MI/Ipy, BKJIFO4Yas 3CT€TI/IKy 6BITa, Haquoro U TCXHUYCCKOT'O
TBOPYECTBA, CIIOPTA, TPYAa M OOIIECTBEHHBIX OTHOIIICHHU;

- CHOCO6HOCTB BOCHpI/IHI/IMaTB paSHI/I‘-IHBIG BUJIbI I/ICKyCCTBa, TpaI[I/ILII/II/I 158 TBOpquTBO
CBOETO U APYTHX HAPOJOB, OIIYIaTh IMOIIMOHAILHOE BO3/ICHCTBUE UCKYCCTBA;

- Y6€)KI[€HHOCTB B 3BHAYUMOCTHU IJIA JUYHOCTHU U O6H.[CCTB3, OTCYCCTBCHHOI'O U MI/IpOBOI‘O
HCKYCCTBa, ATHUYECKHX KYJIbTYPHBIX TPAIUIIUU U HAPOJHOTO TBOPUYECTBA;

- TOTOBHOCTHB K CaMOBBIpa)KCHI/IIO B pa3HBIX BHUIax I/ICKyCCTBa, CTpeMJIeHI/Ie HpOSIBJ'DITb
KadyeCcTBa TBOPUYECKOMN JIMIHOCTH;

JP 5

duznyeckoe BOCIUTAHUE:
- cpOpMHUPOBAHHOCTH 3JI0POBOTO U OE30IaCHOTO 00pa3a KU3HH, OTBETCTBEHHOTO
OTHOILIEHUS K CBOEMY 3/I0POBBIO

JIP 6

TpynoBoe BocnuTanue:

- TOTOBHOCTB K TPY/y, OCO3HAHHE IICHHOCTH MacTepPCTBa, TPYIO0JIIO0HE;

- TOTOBHOCTB K aKTHBHOM JIEATEILHOCTH TEXHOJIOTMUECKON B COIMaJIbHOM
HaHpaBJIeHHOCTI/I, CHOCO6HOCTI) I/IHI/ILII/II/IpOBaTB, HJIaHI/IpOBaTL 1 CaMOCTOSITCIIBHO
BBIIIOJIHATH TaKYIO AESTEIbHOCTD;

- HHTEPEC K Pa3InYHBIM chepaM IpoecCHOHATBHOMN IeATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIN BBIOOp OyayIIel npodeccun U peaan30BbIBaTh COOCTBEHHBIE
JKN3HCHHBIC IIJIaAHBI.

JP 7

JKOJI0THYECKOE BOCIIUTAHHUE:

- ¢(OPMHUPOBAHHOCTD HKOJIOTHUECKON KyJIBTYphl, IOHUMAHUE BIUSHUS COLUAIBHO-
HYKOHOMMYECKHUX IPOLIECCOB HA COCTOSHUE IPUPOIHOM U COLIMAIILHOM CPENbI, OCO3HAHUE
r7100aIbHOTO XapakTepa 3KOJOrMYECKUX MpoOieM;

- AKTUBHOE HENPUATHE NEUCTBUM, IPUHOCAIINX BPEJ OKPYKAKOIIEH cpele;

JIP 8

HeHHOCTb HAYYHOI'O MO3HAHUS:

- C(i)OpMI/IpOBaHHOCTI) MHUPOBO33pCHUS, COOTBCTCTBYIOIICT'O COBPEMCHHOMY YPOBHIO
Pa3BUTHA HAYKU U O6HI€CTB€HHOI>1 IMPAaKTUKH, OCHOBAHHOT'O HA JUAJIOTC KYJIBTYD,
CHOCO6CTBYIOH_ICFO OCO3HAHHIO CBOCTO MECTA B MOJIMKYIIBbTYPHOM MHPE;

- COBCPHICHCTBOBAHUC SI3BIKOBOM 1 UMTATEIbCKOM KYJbTYPBI KaK CpCIACTBa
B3aUMOJICHCTBHUS MCXKAY JIOAbMU W ITO3HAHUWA MUPA,

- OCO3HAaHHEC ICHHOCTH HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTH OCYIIECTBIIATH
IMPOCKTHYIO U UCCIICAOBATCIBCKYIO JCATCIbHOCTh NHANBUAYAJIbHO U B I'PYIIIIC

OcBoenue conaepkanust ydeOHoro mnpeamera «®Duszukay oOecreurnBaceT

JOCTHXKCHHUC O6yanOHlI/IMI/IC$I CICAYIONINX METANIPEAMETHBIX PC3YyJILTATOB!:

OB.HalIeHI/le YHUBEPCAJIBbHBIMHA y‘leﬁﬂbIMl/l NMO3HABAaTCJIbHBIMHU I[BﬁCTBI/[SIMHZ

MP 1

a) bazoevie ozuyecKue 0elucmeus:

- CaMOCTOATEIBFHO (POPMYJIMPOBATH U aKTyaJIM3HPOBATH MPOOJIEMY, paCCMaTPHUBATh
€€ BCECTOPOHHE;

- YCTaHABIIMBATh CYNIECTBEHHBIA MIPU3HAK WM OCHOBAHUS JJISI CPABHCHHSI,
Kiaccuukanuu u 0000IICHHS;

- OTIPEICIIATH IIEIH JISATSIIEHOCTH, 33J1aBaTh TapaMEeTPhl M KPUTEPUH UX JIOCTHIKCHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTHUBOPEYHS B PACCMATPUBACMBIX SIBJICHUSX;

- BHOCUTH KOPPEKTHUBBI B JICATSIILHOCTD, OIICHUBATh COOTBETCTBUE PE3yIhbTaTOB
1IEJISIM, OLICHUBATh PUCKHU MTOCJICICTBHH JICSITCIIBHOCTH;

- pa3BHBATh KPEATUBHOE MBIIIJICHHUE MTPU PEIICHUH XU3HECHHBIX MPOOJIEM;
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MP 2

0) bazoevie uccneoosamenvckue 0elcmeus:

- BJIQJICTh HaBBIKaMHU y4eOHO-UCCIICIOBATEILCKOM M MMPOCKTHOM JEITEeILHOCTH,
HaBBIKAMH pa3pelIeHUs pooIeM;

- BBISIBJISITH TIPUYMHHO-CIICJICTBEHHBIC CBA3M M aKTyalIM3UPOBATh 3a/1a4y, BBIJIBUTaTh
TUIIOTE3Y €€ PCUICHUA, HAXOAUTh APIr'yMCHTEI JJIA JOKa3aTCJIbCTBA CBOUX YTBep)KﬂeHHﬁ,
3aJ1aBaTh MapaMeTPbl K KPUTECPHH PEIICHUS;

- AHAJIM3HUPOBATD IMOJIYUCHHBIC B XOAC PCUICHHMA 3aJa4l pE3YyJIbTaTbhl, KDUTHUYCCKHU
OIICHMBATh X JIOCTOBEPHOCTH, IIPOTHO3UPOBATh H3MEHEHHE B HOBBIX YCIIOBHUSX;

- YMETh MEPEHOCUTH 3HAHUS B TIO3HABATEIILHYIO M MMPAKTUICCKYIO 00JIaCTH
JKU3HEIESITEIIBHOCTH,

- YMETbh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

- BBIJIBUTATh HOBBIC UJICH, ITPEIIaraTh OPUTHHAIBHBIC TIOIXO/IbI U PELICHHUS,
CIIOCOOHOCTH MX UCTIOJB30BAHUS B TIO3HABATEILHON U COIIMAIILHOM MPAKTUKE;

MP 3

8) paboma c ungopmayueii:

- BJIQJICTh HAaBBIKAMU TIOJyYeHUS HHPOPMAIIUU U3 HCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITENIbHO OCYIIECTBIIATH MMOUCK, aHAIIN3, CUCTEMATU3AIMIO U UHTEPIPETAIIHIO
uH(GOPMAIIUN PA3INIHBIX BUIOB U (OPM TPEICTABICHUS;

- CO371aBaTh TEKCTHI B PA3IMYHBIX popMaTax ¢ y4eTOM HazHaYeHHs UH(OPMALIUU U
IEJICBOM ayTUTOPUH, BRIOMPAsT ONITUMATILHYIO (hOpMY IIPECTABICHUS U BU3YATH3AIIH;

- OLICHUBATh JIOCTOBEPHOCTb, IESTHTUMHOCTDh MH(OpPMALINH, €€ COOTBETCTBHE
MIPABOBBIM Ml MOPAIILHO-3THYCCKIM HOPMaM;

- HCTIOJIb30BATh Cpe/ICTBA MH(POPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
peIIeHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIIMOHHBIX 337129 C COOJIIOICHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30M1aCHOCTH, TUTUEHBI, pecypcocOepekeHus,
MIPABOBBIX U ATHYECKUX HOPM, HOpM MH(DOPMAIIMOHHOW OE30ITaCHOCTH;

- BIIQJIETh HaBBIKAMU PACIIO3HABAHUS U 3alIUTHI HHPOpMAIIK, HHOPMALIMOHHON
0€e30MacHOCTH JTUYHOCTH,

OBnaneHne YHuBEPCAJTbHBIMU KOMMYHHKATHBHBIMHA JelCTBUSAAMM

MP 4

a) oowenue:

- OCYIIIECTBIIATh KOMMYHHUKAIIMH BO BCeX c(epax KU3HU;

- pacro3HaBaTh HeBepOAIBHBIC CPEICTBA OOIICHMSI, TOHUMATh 3HAYEHUE COITUATBHBIX
3HAKOB, Paco3HaBaTh MPEANOCHUTKA KOH(PIUKTHBIX CUTYAIIMH M CMATYaTh KOH(JIUKTHI,

- pa3BEepPHYTO M JIOTUYHO M3J1araTh CBOKO TOUKY 3PEHUS C HCIIOIb30BAHUEM SI3BIKOBBIX
CPEJICTB,;

MP S

0) coemecmHasn 0esmebHOCHLb:

- IOHUMATh U UCIOJIb30BaTh IPEUMYILIECTBA KOMAaHAHON ¥ MHIUBUYaTIbHOU PabOTHI;

- IPUHUMATB €U COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBAaTh U KOOPAUHUPOBATH
JIEUCTBUSA 110 €€ TOCTUKEHUIO: COCTABJIATH IUIaH IEUCTBUMN, PACIIPEAEIATH PO C YUETOM
MHEHHUH Y4aCTHUKOB, 00CYKIaTh pe3y/lbTaThl COBMECTHON pabOThI;

— KOOPJMHUPOBATH U BBITIOJIHATH PA0OTY B YCIOBHSIX PEabHOTO, BUPTYaTHHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

— OCYIIECTBIATh NO3UTHUBHOE CTPATErMYECKOE IOBEACHUE B PA3JIMYHBIX CUTyalUsAX,
MIPOSIBJISITH TBOPUECTBO ¥ BOOOpaKEHHE, OBITh MHUIIMATHBHBIM;

OB.HalIeHI/le YHUBEPCAJIBbHBIMHA PEryJasiTUBHBIMU HeﬁCTBHﬁMHZ

MP 6

a) camoopzanu3ayua:

- CaMOCTOSITEIBHO OCYILECTBIIATh IO3HABATEIBHYIO ACSITENBHOCTD, BBISBIIATH
poOJIeMbl, CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE 33/1a41 B 00pa30BaTEIbHOM
JIEATEIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

- CAMOCTOSITEJIBHO COCTABJIATh IUIaH PELICHUs TPOOJIEMBI C YIETOM UMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH ¥ MPEIOYTEHUI;

- IaBaTh OLIEHKY HOBBIM CHTYallUsIM; CIIOCOOCTBOBATh (POPMUPOBAHUIO U
MPOSIBJICHUIO IIMPOKON SPYAUIIMH B Pa3HbIX 0071acTAX 3HAHUM, TOCTOSHHO MOBBIIIATH CBOM
00pa30oBaTeNbHBINA U KYIBTYPHBI YPOBEHb,
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MP 7

0) camoKoHmpo.Jip:

- ACIIOJIB30BaTh MPHEMBI pe(IICKCHUH JJIs OIICHKH CHTYAIlMH, BEIOOpPAa BEPHOTO
peleHus;

- YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATh PEIICHHS 10 UX CHUKCHHMIO;

MP 8

6) IMOUUOHANbHBLIL UHMEIEKN, NPEONOIazZalouuil ChopMUpOBaAHHOCHIb:

- CaMOPETYJIMPOBAHMS, BKIFOUAOIIETO CAMOKOHTPOJIb, YMEHUE TPUHUMATH
OTBETCTBEHHOCTH 32 CBOE TIOBEJICHUE, CIIOCOOHOCTH aJalTHPOBATHCS K IMOIIMOHATLHBIM
W3MEHEHUSM U NPOSBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

- BHYTPEHHEW MOTHBALIMH, BKIIFOYAIOIIECH CTPEMIIEHUE K TOCTHKEHUIO LIEH U
ycnexy, ONTUMHU3M, HHULIMATUBHOCTh, YMEHUE JAEHCTBOBATh, UCXO/IS U3 CBOUX
BO3MOXKHOCTEIA;

MP 9

2) npunamue ceosa u opyzux arooei:

- IPUHUMATH ceOsl, TOHUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA,

- MPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX JIFOACH MMPU aHATU3€ PE3YJIbTATOB
JIeATCIIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTHUX JIt0JIeH Ha OMIMOKH,

OcBoenue conaepkanust ydeOHoro mnpeamera «®Duszukay oOecreuynBacT

JOCTHXKCHHUC 06y‘{aIOHlI/IMI/IC$I CICAYIOMUX MPEAMETHBLIX PC3YJIbTATOB!

1P 1

-c()OpPMHUPOBAHHOCTD MPEAICTABICHHUM O POJIM U MecTe (PU3UKU U ACTPOHOMUU B
COBPEMEHHOW Hay4YHOUW KapTHHE MHUPa, O CUCTEMOOOPa3yIOIIeH poiiu (GU3NKH B PA3BUTUN
€CTECTBEHHBIX HayK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTHUH, O BKIIaJIe POCCUNUCKUX U
3apyO0eKHBIX YICHBIX-(DU3UKOB B Pa3BUTHE HAYKU; TOHUMAHHUE (DU3MUECKOHN CYIITHOCTH
Ha0II0/1aeMBIX SIBICHUI MUKPOMHUPA, MAaKpPOMHUpPA U METraMHpa; TOHUMAaHUE POJIH
ACTPOHOMUU B MPAKTUUECKON JIEATETLHOCTH YETIOBEKA U JaIbHEHIIIEM HayYHO-
TEXHUYECKOM Pa3BUTHH, POIH PU3UKU B (HOPMUPOBAHUH KPYro3opa U (PyHKIIMOHATHHON
IPAaMOTHOCTH Y€JIOBEKA JIJIsl PEIICHUSI MPAKTUYECKUX 3a71a4;

I1P 2

-c(hopMUPOBAHHOCTh YMEHUH PAaCHO3HABATh PU3MUECKUE SIBICHHS (IIPOLIECCHI) U
OOBSACHATH UX HA OCHOBE MU3yYEHHBIX 3aKOHOB: PABHOMEPHOE U PABHOYCKOPEHHOE
pSIMOJIMHEIHOE IBUKEHUE, CBOOOIHOE Ma/IeHUE Tel, ABHKEHHE M0 OKPYKHOCTH,
MHEpLUs, B3aUMOJICHCTBHE Tell, KOJIeOaTeIbHOE ABUKEHHE, PE30HAHC, BOJTHOBOE
IBIOKeHUE; TUddy3us, OpOyHOBCKOE JIBMKEHUE, CTPOCHUE KUIAKOCTEH U TBEpABIX Tell,
U3MEHEeHHe 00beMa Tell IIPU HarpeBaHUM (OXJIAXIEHUH ), TEIJIOBOE PABHOBECHE,
HCIIapeHue, KOHIECH AL, IUIABICHUE, KpUCTAIIIM3ALUs, KUIIEHUE, BIA)KHOCTh BO3/1yXa,
CBSI3b CpelHEN KMHETUYECKON SHEPrHH TEIJIOBOTO ABM)KEHUS MOJIEKYIT C a0COIIOTHOM
TEMIIEPATYPOH, MOBBIIIEHNE JAABJICHUS T'a3a [IPU €r0 HArPEBAHUHU B 3aKPBITOM COCYAE, CBA3b
MEXy apaMeTpaMH COCTOSIHMS ra3a B U30MPOLEeccax; MIEKTpU3aLus Tel,
B3aMMO/JICICTBHUE 3apsA/10B, HArPEBAHKUE ITPOBOAHMKA C TOKOM, B3aUMOJICHICTBUE MATHUTOB,
QJICKTPOMAarduTHass HHAYKIUS, I[el\/JICTBI/Ie MAarauMTHOIO ITOJIA Ha IIPOBOJHUK C TOKOM U
JBYDKYIUICS 3apsij, SIEKTPOMarHUTHbIE KoieOaH!s U BOJIHBI, IPSIMOJIMHEITHOE
pacnpocTpaHEeHHUE CBETa, OTpakeHUeE, IpeJoMIIeHIe, nHTepdepeHIus, tudpakiuus u
MOJISIpU3aLUs CBETa, TUcepcHs cBeTa; GpoToanekrpuueckuii 3hdekt, CBeToBOE 1aBJIeHHUE,
BO3HHUKHOBEHHE THHESHYIATOTO CIICKTpa aToMa BOAOpOoJa, CCTCCTBECHHAA U NCKYCCTBCHHAA
pasvoOaKTUBHOCTb;

P 3

- BJIaJICHUE OCHOBOTIOJATAIONTUMHU (PU3UICCKUMHU MTOHSATHSIMH W BEJIMUNHAMU,
XapaKTEPU3YIOMUMHU (PU3UICCKHE TTPOIIECCH (CBA3aHHBIMH C MEXaHHUECKHUM JIBHOKCHHEM,
B3aMMOJIECTBUEM TEN, MEXaHNUECKUMH KOJIECOaHUSIMHU 1 BOJIHAMH; aTOMHO-
MOJIEKYJIIPHBIM CTPOSHHEM BEIlIECTBA, TEIJIOBBIMU MPOIIECCaMU; JIEKTPUUECKUM U
MarHUTHBIM TIOJISIMH, SJIEKTPUIECKUM TOKOM, JIEKTPOMAarHUTHBIMHU KOJICOAHUSIMHU 1
BOJTHAMU; ONTHYCCKUMU SBJICHUSIMH; KBAHTOBBIMHU SIBJICHHSIMHU, CTPOSHUEM aToMa M
ATOMHOTO SI/Ipa, PaIMOAKTHBHOCTHIO); BIIAJICHUE OCHOBOIIOIATAIOIIIMMH
ACTPOHOMHUYECKUMU MOHSITUSMH, TTO3BOJISIOIIMMU XapaKTEPU30BaTh MPOIIECCHI,
MIPOMCXOAIINE Ha 3BE€3/1aX, B 3BE3/IHBIX CUCTEMAaX, B MEKTATAKTHIECKOM Cpefie; TBUKEHNE
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HeOECHBIX TeJl, BOJIIOLUIO 3Be3/] U Beenennoii;

IIP 4

- BJIaZICHHE 3aKOHOMEPHOCTSIMU, 3aKOHAMH U TEOPUSMU (3aKOH BCEMHPHOTO TATOTEHHUS, I,
II u III 3akoHbl HhIOTOHA, 3aKOH COXPaHEHUS] MEXaHUYECKON YHEPTHH, 3aKOH COXPAHECHUS
HMITYJIbCA, IPUHLIMI CYNEPIO3ULUN CUJI, IPUHLUII PABHOIIPABHOCTH MHEPLHUAIBHBIX
CHUCTEM OTCUETA; MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHHUS BEILIECTBA, T'A30BbIE
3aKOHBI, IEPBbII 3aKOH TEPMOIMHAMUKH; 3aKOH COXPAHEHUs JEKTPUUYECKOTO 3apsa,
3akoH Kynona, 3akoH Oma Ju1st yyacTka Lemnu, 3akoH Oma Juist IOJTHOM 3JIEKTPUYECKON
Lemnu, 3akoH J>xoyns - JIeH1a, 3aKkoH 3JIEKTpOMarHUTHOM MHIYKIIMH, 3aKOH COXPaHEHUS
SHEPIrUH, 3aKOH MPSAMOJIMHENHOTO PACIIPOCTPAHEHHUS CBETA, 3aKOH OTPAXKECHHS CBETA,
3aKOH IPEJIOMJIEHHS CBETA; 3aKOH COXPAHEHUS YJHEPIUH, 3aKOH COXPaHEHUs UMITYJIbCa,
3aKOH COXPaHEHUS MIEKTPUUECKOI0 3apsiaa, 3aKOH COXPaHEHUsI MacCOBOIO YHCIIA,
noctynatel bopa, 3aKoH paioaKTUBHOTO Paciaja); yBepEHHOE UCI0JIb30BaHNE 3aKOHOB
Y 3aKOHOMEPHOCTEH NpH aHam3e GU3NYECKUX SBICHUN U MPOIIECCOB;

IIP 5

- YMEHUE YYUTHIBATh I'PAHULIbI IPUMEHEHHsI H3YUYE€HHBIX (PU3HUECKUX MOJeNneil:
MaTepuaabHas TOYKa, MHEPIHAJIbHAs CUCTEMA OTCUETA, UJICAIbHBIN I'a3; MOJENIN CTPOCHUS
ra3oB, )KUJKOCTEH U TBEPbIX TeJl, TOUCUHBIN 3JEKTPUUECKUH 3aps, sJIepHas MOJEIb
aToMma, HyKJIOHHAsl MOJIeJIb aTOMHOTO si/Ipa MPH pelieHnd (U3NIECKUX 3a/1a4;

IIP 6

- BIIaZICHHE€ OCHOBHBIMH METOJaMH Hay4YHOTO IMO3HAHUS, UCTIOJIb3YEeMbIMU B (DU3HKE:
MIPOBOJIUTH MPSIMBIE U KOCBEHHBIE U3MEPEHUS (PU3NIECKUX BEITHMYUH, BEIOUpast
ONTUMAJIBHBINA CLIOCOO MU3MEPEHUS U UCIIOIb3Yys U3BECTHBIE METObI OLICHKH MOTPEITHOCTEMN
U3MEpEeHUi, IPOBOJUTH UCCIIEI0BAHUE 3aBUCUMOCTEN (PU3MUECKUX BEIUYHUH C
UCIOJIb30BaHUEM IPSIMbIX U3MEPEHUH, OOBSICHSTD MOJIYYEHHBIE PE3YIbTAThl, UCTIOIb3YS
¢bu3nvecKne TeOpru, 3aKOHBI U TIOHSTHSI, U JIeaTh BBIBOJIBI, COOIIOAATH TpaBUIIa
0€30MacHOro Tpy/ia IpU MPOBEICHUU HCCIEA0BaHUN B paMKaX yueOHOro SKCIIEPUMEHTA U
y4eOHO-HCCIIeIOBATENBCKOM IEATEILHOCTH C UCTIONB30BaHUEM HU(PPOBBIX H3MEPUTEIBHBIX
YCTPOMCTB U 1a0OpaTOPHOTO 000PYI0BaHMS; CPOPMUPOBAHHOCTD MPEICTABICHUIN O
METOJIaX MOJTY4YEHHs HAYYHbIX aCTPOHOMUYECKUX 3HAHUM

P 7

- chopMHpPOBAaHHOCTH YMEHHUS PEIIaTh PACUETHBIE 3a]]a4H C SIBHO 33/IaHHOM (U3ndecKon
MOJICJIbIO, UCTIOJIb3YS (PU3MUeCKHe 3aKOHbBI M MPUHIIMITBL, HA OCHOBE aHAJIU3a YCIOBUS
3a/lau¥ BHIOMPATh (U3UUYECKYIO MOJIEINb, BBIICIATh PU3NUECKUE BETMYUHBI U (DOPMYIIBI,
HEOOXOMMBIE JIJISl €€ PeIlIeHHUs, TPOBOIUTH PACUETHI U OIICHUBATH PEAIbHOCTD
MOJIYYEHHOTO 3HAUYCHUS (DU3HUECKON BEIMYUHBL, pellaTh KadeCTBEHHbIE 3aauH,
BBICTPaNBas JOTMYECKH HEMPOTUBOPEUUBYIO LIEMIOYKY PACCYKICHHI C OMOPOM Ha
W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UUYECKUE SBICHHUS,

IIP 8

- chopMHPOBAHHOCTH YMEHHUSI IPUMEHSTH ITOJTYYEHHbIE 3HAHUS 17151 OOBSICHEHUSI YCIIOBUI
npoTekaHus GU3NYECKUX SBJICHUH B IPUPOE U IS IPUHATHUS MPAKTHUECKUX PELICHUN B
MTOBCETHEBHOM JKU3HM ISl oOecrieueHus: 0€30MacHOCTH P 0OpaIleHUH ¢ OBITOBBIMU
npubopaMy U TEXHUYECKHMMHU yCTPOICTBaMU, COXPaHEHUS 370POBbs M COOIIOIEHUS] HOPM
9KOJIOTUYECKOT0 MOBEICHUS B OKPYKaIOLIEH cpejie; MOHMMaHNuEe HEOOXOUMOCTH
MPUMEHEHMS JOCTHKEHUH (PU3UKU U TEXHOJIOTUH JUTs palluOHAIbHOTO
MIPUPOIONOIB30BaAHUS;

1P 9

- ¢(OpMHUPOBAHHOCTH COOCTBEHHOM MO3UIIMK IO OTHOIIEHUIO K (hru3nyeckoit nHpopmarum,
MOJTy4aeMO U3 pa3HbIX HCTOYHUKOB, YMEHHI UCIIOB30BaTh MU(POBBIE TEXHOIOTUH IS
MOUCKA, CTPYKTYPUPOBAHMSI, UHTEPIPETALIMU U NIPECTaBICHUs y4eOHOM U Hay4HO-
MOMYJISIPHOM WH(OpMAINK; pa3BUTHE YMEHHI KPUTHUECKOTO aHAIIM3a TIOTyYaeMOon
uHpopManuy,

ITP 10

- OBJIaJICHHUE YMEHUSAMHU Pab0TaTh B TPYIIE C BHITOJHEHUEM PA3TUYHBIX COIIHATBHBIX
poJiel, IIaHupPOBaTh PadOTy IPYIIIBI, PAlIMOHAIBHO PACIIPENETATh N€ATEIbHOCTD B
HECTaHAPTHBIX CUTYAIIUSIX, aICKBATHO OIICHUBAThH BKJIA]] KQXKIOTO M3 YYACTHUKOB TPYIIIIHI
B pellIeHHE paccMaTpUBaeMOl NpobIEeMBI;

ITP 11

- oBJasieHue (chopMUPOBAHHOCTD MPEICTABICHHIA ) IPABIIIAMU 3aMTUCH (PU3UIECKUX
dhopmyn penbedHO-TOUEUHOM cucTeMBI 0003HaueHuH JI. bpaiins (s caensix u
CITA0OBUASIINX O0YJArOIIINXCS).
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2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IIPEIMETA

2.1. O0beM yueOHOr0 npeaMeTa U BUAbI y4eOHOIl padoThI

Bup yueoHoii paboThbl O0bem yacoB
O0bem 00pa3oBaTeIbHON NPOrpaMMbl Y4eOHOI0 NpeaMeTa 172
B T.4.
1. OcHOBHOE coJep:KaHue 124
B T.4.
TEOPETUYECKOE 00yUeHUE 122
IIPAKTUYECKHE 3aHITHS
nabopatopHbie pabOTHI 2
2. ITpodreccoHaIbHO OPHEHTHPOBAHHOE COJIEPKAHIE 32
B T.4.
TEOPETUIECKOe O0yUeHNE 6
IIPAKTUYECKHUE 3aHSITHS
1ab0paTopHbIE PaOOTHI 26
NuauBuayanbHblii IPOEKT 16
IIpome:xxyTouHasi arTecTanus (3K3aMeH)
2.2. TemMaTu4yecKHuii IJIaH U coJiepKaHUe YUeOHOro NMpeaMera
HaumenoBanue | Coaep:kanue yueOHOro MatepuaJa, jaboparopubie | O0bém | dopmupyem
pa3aesioB  TeM padoThI 00y4YarOIINXCH JacoB ble
pe3yJIbTaThl
o0yueHust
1 2 3 4
Beenenue. Copepxanue yueOHOro MaTepuasa JIP2, JIPS,
Pu3uka u ®uszrka - pyHaaMeHTalIbHasl HayKa O IPUpo/IE. JIP7
MeTOAbI HAYYHOr0 | EcrecTBEeHHO-HAay4YHBIN METOJ ITIO3HAHUS, €T0 MP1-M9
MO3HAHMSA BO3MOKHOCTH Y TPaHULIbI IPUMEHUMOCTH. IMP1-11P11
OKCIEpUMEHT U TEOPHUs B IIPOLIECCE TO3HAHUS
npupobl. MoaenupoBanue GU3NYECKUX SIBJICHUN U
npoueccos. Posb 3kcriepuMeHnTa U TEOPUH B IpoLiecce
MO3HAHUS NpUpobl. PU3nUecKasi BeTUIHHA.
duznyeckue 3aK0HbI. | paHUIIBI IPUMEHUMOCTH
¢duznyeckux 3aKk0OHOB U Teopuil. [IpuHIMNI
cootBeTcTBUs. [loHATHE O PU3MUECKOIl KapTHHE MUpa.
[TorpemnocTu n3MepeHuil PU3NYECKNX BEITUUHH.
Pasznen 1. Mexanuka
Tema 1.1 CoaepxxaHue y4yeOHOIro MaTepuasa JIP1, JIP3,
OCHOBBI Mexanuyeckoe IBUKEHUE U €ro BUIbl. MarepuanbHas JIPS8
KHHEMATHKH TO4Ka. OTHOCUTEIBHOCTh MEXaHNYECKOTO IBUKEHHS. MP 1-M 9
Cucrema orcuera. [IpyHIMI OTHOCUTEIBHOCTH ITP1-I1P11
["anunes. CriocoObl onucanust ABUKEHUS. TpaekTopusl.
ITyts. Ilepemeinenne. PaBHOMEPHOE IPAMOIIMHENHOE
nBrxeHne. CkopocTb. MrHOBEHHAs M CpEIHSAS
CKopocTHU. Y ckopenue. [IpsMonmHeitHoe ABUKEHHE C
MOCTOSIHHBIM YCKOpeHUeM. [[BuxkeHHe ¢ MOCTOSHHBIM
YCKOpEHHEM CBOOOHOTr0 najeHus. PaBHOMepHOe
JBUKCHHUE TOYKH 110 OKPYKHOCTH, YIJI0Basi CKOPOCTb.
IlenTpocTpeMuTenbHoOe yckopeHue. Knnemaruka
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abCOJIIOTHO TBEPJOTO Tea.

Tema 1.2
OCHOBBI IUHAMUKHA

Coaep:xanue yueOHOT0 MaTepHaJia

OcHoBHas 3amava quHamMukd. Cuia. Macca. 3aKOHbBI
Mexanuku Heiorona. Cuisl B mpupoe. Cuiia TsKecTu
Y CUJIa BCEMUPHOTO TATOTEHHU. 3aKOH BCEMHUPHOTO
TAroTeHus. llepsas kocMuuyeckast CKOpOCTb.
JIBmykeHue miaHeT u MajbiX TeJa COIHEYHONW CUCTEMBI.
Bec. HeBecomocTs. Cuitbl ynpyroctu. Cuibl TpeHUS.

JIP1, JIP4
MP 1-M 9
IP1-MP11

Tema 1.3
3aKoHBI
COXpaHeHHSs B
MeXaHHKe

Conep:kanue y4eOHOT0 MaTepHuaJia

Wmnynec Tena. MMmynbe cuibl. 3aKOH COXpaHEHUS
uMItynbca. PeakTnBHOE pABMkeHME. MexaHnuyeckas
pabota u MomHOCTb. KuHeTnueckas 3Heprus.
[loTeHumanbHast  SHEprusi.  3aKOH  COXpaHEHUs
MEXaHWYEeCKON HHepruu. PaboTta CuUIbI TSDKECTH H
CHUJIBI YIOPYTOCTH. KoncepBaruBHbie CUJIBL.
IIpumeHeHne 3akOHOB coxpaHeHus. lcnonb3oBaHue
3aKOHOB MEXaHUKU Uil OOBSACHEHUS JIBIKCHUS
HEOECHbIX T€l M Ul Pa3BUTUS KOCMHYECKUX
UCCJIEI0BAHUM, TPAHMIIBI MIPUMEHUMOCTH
KJIACCHYECKON MEXaHUKH.

JIP3, JIP7
MP 1-M 9
ITP1-11P11

IIpodeccrnonaIbHO OPHEHTHPOBAHHOE COJIEPKAHNE

JlaboparopHas pabota Nel. M3ydeHue 3akoHa
COXpaHEHHUsI UMITYJIbCa

JIPS, JIPS
MP 1-M 9
MP1-TIP11

Pazgea 2. MoJsiekyasipHas pu3uKa 1 TEPMOAUHAMHUKA

30

Tema 2.1
OcHoBbBI
MOJIEKYJISIPHO-
KHHEeTHYeCKOM
TeopuH

Coaep:xxanue yue0HOro MaTepHaJia

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOM
Teopun. Pa3meppl M Macca MOJIEKYlI M aTOMOB.
bpoynoBckoe  mBwxkenue. Cuibl W DHEprus
MEXMOJIEKYJIIpHOro  B3auMozencteus.  CrpoeHue
ra3oo0pa3HbIX, JKUJIKUX M TBEPIBIX Ten. MieanbHbIi
ra3. JlaBnmenme raza. OCHOBHOE  ypaBHEHHE
MOJIEKYJISIPHO-KUHETHUECKOI TEeopuu ra3os.
Temneparypa u ee usmepenue. TepmoauHamudeckas
nIKasia TEMIIepaTyphbl. AOGCOTIOTHBIN HYJIb
temneparypbl.  Temmeparypa  3Be3n.  Ckopoctu
JIBUKEHMSI MOJIEKYJ M UX U3MEPEHHUE.

JIP1, JIP7
MP 1-M 9
MP1-TIP11

IIpodeccnoHAIBHO OPHEHTHPOBAHHOE COACPKAHME

VYpaBHEeHHE COCTOSHUS UACATHLHOTO ra3a.
W3zomporieccs! u ux rpaduku. ['a3o0Bbie 3aKOHBI.
MossipHas ra3oBas OCTOSTHHAs

IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COAEPKAHME

Jlaboparopnas pabota Ne2. [ToBepka 3akoHa boiins -
Mapuorra

JIP3, JIP6,
JIP7

MP 1-M 9
MP1-TIP11

Tema 2.2
OcCHOBBI
TePMOAUHAMMKH

Coaep:xanue yueOHOro MaTepHaJia

BHyTpeHHss 3Heprusi cucreMbl. BHyTpeHHss sHEprus
uaeanbHoro rasa. Pabora u Temora Kak (hopmbl
nepenayd  SHEpPruv.  TeIIoeMKOCTh. Y AelbHas
TEIUIOEMKOCTb. KonmdecTBO TEmIOTHL. YpaBHEHUE
TeruioBoro Oananca. [lepBoe Hayano TepMOJIMHAMUKH.
AnuabaTtHBI mporiecc.

JIP2, JIP6
MP 1-M 9
MP1-TIP11

IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COAEPKAHME

JIP4, JIPS,
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Bropoe nauano trepmonuHamuku. [IpuHiun nencreus
TemoBOM MamuHbl. TermmoBeie aBurarenu. KIIJT
TEIJIOBOI'O  JIBMTAaTENIsl. XOJOAWIBHBIE  MAIIMHEIL.
OxpaHa npupobl.

JIP7
MP 1-M 9
I1P1-11P11

Tema 2.3
ArperatHbie
COCTOSIHUS
BeleCTBA U
(pazoBble
nepexoabl

Coaep:xanue yueOHOT0 MaTepHaJia

Kunenue. 3aBUCHMMOCTBh TeMIIEpaTypbl KHUIIEHHS OT
nasineHusd.  Kpurtudeckoe  COCTOSHHE — BEILECTBA.
XapakTepucTuKa >KMJIKOTO COCTOSIHHS — BEIECTBa.
IToBepXHOCTHBIN ciou JKAJIKOCTH. OHeprus
ITOBEPXHOCTHOT'O CJ04. brvxunit MOPSIIOK.
[ToBepxHocTtHOe HaTspkeHHe. CmaunBaHue. SIBneHus
Ha TpaHUUE KUAKOCTH C  TBEPIAbIM  TEJIOM.
Kanwuisapuele sBneHus. XapaKTEpUCTHKAa TBEPAOIrO
coctosiHus BemlecTBa. Kpucramimyeckue u amopdHbie
Tena. YHpyrue cBOWCTBa TBEpABIX Tel. 3akoH I'yka.
Mexanuyeckue cBoiicTBa TBepAbIX Teil. [lmacTuueckas
(ocrarounasi) nedopmarus. TerioBoe pacHIMpeHHE
TBEpAbIX Tel U xkuakocten. Koaddunment nuneiinoro
pactmpenus. KoagpunueHT 00bEMHOTO paciupeHHsl.
VYuer pacumpenus B TexHuke. llnaBnenue. Y aenbHas
temiora miasiieHus. Kpucrammsanus. [Ipaktuaeckoe
NPUMEHEHUE B TOBCEAHEBHOW >KU3HU (DU3MUECKUX
3HAHUM O CBOMCTBAX ra3oB, KUIAKOCTEN U TBEPABIX TEI

JIP1, JIP3,
JIP6

MP 1-M 9
ITP1-11P11

IIpodeccrnoHaIbHO OPHEHTHPOBAHHOE COJEPKAHME

Hcnapenue n konaeHcanus. HacpleHHsll map u ero
cBoiicTBa. AOCOJIIOTHAsE U OTHOCHUTENbHAs BJIAXKHOCTb
Bo3ayxa. [IpuOopel Ui oOmpeneneHus: BIIAXKHOCTU
BO3/yXxa. Touka pochl.

HpO(l)eCCI/IOHaJIbHO OPHCHTHUPOBAHHOC COACP/KAHUE

JlaboparopHas pabota Ne3 OmnpenencHue BIaXHOCTH
BO3/TyXa.

JlaGopaTtopnast pabota Ned Onpenenenue
Kod(UIIMeHTa TOBEPXHOCTHOTO HATSHKEHUS
KUOAKOCTHU

JIP1, JIPS,
JIP6, JIPS
MP 1-M 9
MP1-TIP11

P

azjges 3. DJIeKTPOAMHAMHUKA

58

Tema 3.1
DJleKTpUYecKoe
noJje

Coaep:xanue yueOHOIro MaTepHaJia

12

DIIEeKTpUYECKHE 3apsibl. DIeMEeHTapHBII
ANEKTPUYECKUN 3apsii. 3aKOH COXpaHEHUs 3apsja.
3akoH  Kynoma.  Dnextpuueckas  IOCTOsSHHAs.
DIIEKTpUUYECKOE moJe. HarnpsixeHHOCTh
AJIEKTPUYECKOTO Toyist.  [IpuHIUMIT  CyMepro3uIiu
nosnei. IIpoBOogHUKM B BIEKTPUYECKOM  TMOJIE.
Jwuanektpuku B 3nekTpudeckoM mone. [lomsapuszanms
TUDIIEKTPUKOB. PaboTra cHl  3IEKTPOCTATHYECKOTO
nois. Ilorenmman. PasHocTth noreHnuaioB. CBS3b
MEXIYy HaIpPSKEHHOCTBIO U Pa3HOCTHIO MOTEHIMAIOB
BIIEKTPUYECKOTO TOJS. DJIEKTPOEMKOCTh. ETUHUIIBI
AIEKTPOEMKOCTH. Konpnencaropsr. CocauHenue
KOHJIEHCATOpOB B Oarapero. DHeprusi 3apspKeHHOTO
KOHJIEHCATOpa. DHEpPrus  BJIEKTPUUYECKOrO  MOJI.
IIpruMeHeHrne KOHJIEHCATOPOB.

JIP2, JIP7,
JIPS

MP 1-M 9
MP1-TIP11

IIpodeccnoHAIbLHO OPHEHTHPOBAHHOE COACPKAHME

JIP6, JIPS
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JlaGopatopHas pabota Ned
JIEKTPUYECKON eMKOCTH KOHAEHCATOPOB

Omnpenenenue

MP 1-M 9
ITP1-1TP11

Tema 3.2
3aKkoHBI
MOCTOSTHHOT'O
TOKA

Coaep:xanue yueOHOT0o MaTepHuaJia

14

VYcnoBust, HE0OX0AUMBIE /17151 BOSHUKHOBEHHUS U
NOJJEPKAaHUS JIEKTpUUecKoro Toka. Cuiia Toka u
IUIOTHOCTb TOKa. 3akoH OMa /J1s1 y4acTKa LelH.
3aBUCUMOCTbD 3JIEKTPUUYECKOIO CONPOTUBIIEHUS OT
MaTepHaia, JJIMHbI U IO 11 ONEPEeYHOro CeYeHUs
IIPOBOJHMKA. 3aBUCUMOCTb JIEKTPUUYECKOTO
COIIPOTHUBJIEHUS IPOBOJAHUKOB OT TEMIIEPATYPHI.
TemmneparypHbiii K03()(HUITUEHT COTPOTHBIICHUSL.
CaepxmpoBoaumocTs. PaboTa 1 MOLTHOCTB
IIOCTOSIHHOTO TOKa. TersoBoe nelicTBre ToKa. 3aKOH
Jxoynsa-JIeHna. DneKTpoABUAKYIIAs CUJIa HCTOYHUKA
ToKa. 3akoH OMma JU1s MOMHOM [enH. DIeKTPUIECKHe
nenu. [lapannensHoe U nocnenoBaTeabHOE
COEIMHEHHE NMPOBOIHUKOB. 3akoHbl Kupxroda mms
y351a. CoeJMHEeHNEe UCTOYHUKOB 3JIEKTPUUECKOM
9HEpruu B OaTapero.

JIP1, JIP4,
JIP7

MP 1-M 9
MP1-IP11

IIpodeccrnoHaILHO OPHEHTHPOBAHHOE COJEPKAHME

JlaboparopHuas pabota Ne6 OmnpenencHue yaeabHOTO
COIIPOTHUBJICHUS IPOBOIHUKA.

JlaGopaTtopnas padota Ne7 Mzmepenue I/IC u
BHYTPECHHETO COIPOTHUBIICHHSI ICTOYHHUKA TOKA.
JlaboparopHas pabota Ne8 U3ydeHne 3aKk0HOB
MIOCJICIOBATEIBHOTO U MAPAIJICIEHOTO COCTMHCHUI
MIPOBO/THHKOB.

JlaboparopHas pabota Ne9 UccnenoBanue
3aBUCHUMOCTH MOITHOCTH JIAMITHI HAKAJIMBAHUS OT
HANPSDKEHUS Ha €€ 3aKuMax.

JIP3, JIPS,
JIP6, JIPS

MP 1-M 9
MP1-TIP11

Tema 3.3
DJIeKTPHYECKUH
TOK B Pa3JIMYHBIX
cpenax.

Conep:xanue yueOHOTo MaTepuaJia

ONEeKTpUYeCKU TOK B MeTajlaX, B 3JEKTPOJIMUTAX,
ra3ax, B BaKyyMe. OJIEKTpOJIM3. 3aKOH JJIEKTPOJIN3a
®dapanes. DIEKTPOXUMHUYECKUN DSKBUBAJICHT. Busl
ra3oBbIX paspsfoB. TEpMODJIEKTPOHHAS 3MHCCHUS.
[Inasma. DNEKTpUYECKUH TOK B IOJYINPOBOJHUKAX.
CobOcTBeHHasT M MpHUMECHas MPOBOAMMOCTH. P-n
HEPEXOI. [Ipumenenne MIOJIYTIPOBOTHUKOB.
[TosrynpoBOTHUKOBBIE TPUOOPBHI.

JIP2
MP 1-M 9
IMP1-11P11

Tema 3.4
MarnuTtHoe moJjie

Conep:kaHue y4eGHOr0 MaTepuasa

Bekrop nHAyKIIMM MarHuTHOTO ToJis. HanpsikeHHOCTh
MarHUTHOTO MoJis. JleficTBMe MarHuTHOTO MOJIS Ha
MPSMOJIMHENHBINA TPOBOJAHUK C TOKOM.
BsaumopeiictBue TokoB. Cuna Ammepa. [Ipumenenue
cuiibl Amnepa. MaruuTHbli oTok. Pabota o
MEPEMEILICHUIO MPOBOJIHUKA C TOKOM B MAarHUTHOM
nose. JleMcTBre MarHUTHOTO MOJIs Ha IBUKYLIUHCA
3apsia. Cuna Jlopenua. [Ipumenenue cuiel JlopeHia.
Ornpenenenue yAaenbHOro 3apsiaa. MarHuTHbIE
CBOIICTBA BellleCTBA. MarHUTHas MPOHUIIAEMOCTb.
ConHeyHas aKTUBHOCTD U €€ BIMSHHUE HAa 3eMIIIO.
MarnutHbie Oypu

JIP6, JIP8
MP 1-M 9
IIP1-11P11

TeMma 3.5

Coaep:xanue yueOHOT0o MaTepHuaJia

JIP1, JIPS
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JIEKTPOMATHUTH
ast MHAYKIHUS

SIBneHue aneKTpoMarHuTHOM UHAYKIUU. [IpaBuio
JleHiia. 3aK0H 3MEKTPOMAarHUTHOW UHAYKIUH.
Buxpesoe anexrpuueckoe nojue. IC nHayKIIUU B
JBWKYIIMXCS IPOBOAHUKAX. SIBIEHNE CAMOMHIYKIIUU.
NHAyKTUBHOCTh. DHEPrUsl MArHUTHOTO T10JIsI TOKA.
B3auMoCBA3b 2JIEKTPUYECKUX U MATHUTHBIX MOJIEH.
DJIEKTPOMarHUTHOE M0JIe

MP 1-M 9
ITP1-11P11

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COIEPKAHME

Jlaboparopuas pabota NelO Mzydenue siBneHus
AJIEKTPOMArHUTHOW MH]TKIIHH

JIP3, JIP6
MP 1-M 9
ITP1-11P11

Pa3gen 4. Koj1ie0aHus M BOJHBI

16

Tema 4.1
MexaHnnueckue
KOJIeOaHus u
BOJIHBI

Conep:kanue y4eOHOT0 MaTepuaJia

KonebarenbHoe nBmkenue. ['apmoHndeckue
koJiebanusi. CBOOOIHBIE MEXAHUYECKHE KOJICOaHNs.
[IpeBpalieHue 3HEpruu Ipu KoJiedaTeIbHOM
nBikeHnn. CBOOOIHBIC 3aTyXaIONME MEXaHUYECKUE
Kosnebanusi. Marematuueckuii MasTHUK. [IpyKuHHBIN
MasiTHUK. BBIHYX/ICHHbIE MEXaHUYECKHE KOJICOAHNS.
Pe3onanc. Ilonepeunsie u MpoaOIbHBIE BOJIHBI.
XapakTepUCTUKH BOJTHBI. 3BYKOBBIEC BOJIHBI.
YIIbTpa3ByK U €ro NPUMEHEHUE

JIP4, JIPS
MP 1-M 9
ITP1-11P11

Tema 4.2
JIEKTPOMATHUTH
ble K0JIeOaHus 1
BOJIHBI

Coaep:xanue yueOHOTr0 MaTepHaJia

10

CBoOoiHBIE 3JIEKTPOMAarHUTHbIE Kose0aHusl.
[IpeBpaiieHrie sHEpruum B KOJIEOATEIBHOM KOHTYpE.
®opmyna TomcoHa. 3aTyxaromue 3JeKTPOMarHuTHbIE
KOJIeOaHusI. I'eneparop He3aTyXaroluX
DIIEKTPOMArHUTHBIX  KonebaHwil.  BeIHYXJeHHBIE
anekTpudyeckue  koneOaHus.  [lepemMeHHBI  TOK.
I'eneparop nepemMeHHOro ToOKa. EMKOCTHOe W
WHIYKTUBHOE COMPOTUBIIEHUS TEPEMEHHOIO TOKA.
AKTUBHOE  compoTuBieHue. 3akoH Oma g
AIIEKTPUYECKON IenHu IepeMeHHoro Toka. Paborta u
MOIIHOCTh ~ MEPEMEHHOro  Toka. Pe3oHanc B
anekTpudyeckol  menu. Tpancopmaropsl.  Toxu
BBICOKOM  4actoThl. [lomydeHnue, mnepemaya
pacnpeneleHne 3MEeKTPOIHEPTHH. DIEKTPOMarHuTHOE
moJjie Kak OCOOBIH BUJ MaTepuH. DIEKTPOMArHUTHHIE
BoiHBL.  CBOWMCTBA  DJEKTPOMAarHUTHBIX  BOJIH.
Bubparop I'epria. OTKpBITBINA KONEOATENBHBIM KOHTYP.
N3o6perenne pammo A.C. ITlomoBeiM. I[lonsiTe o
paauocBszu. [lpunnun paguocBsasu. Ilpumenenue
9JIEKTPOMArHUTHBIX BOJIH.

JIP1, JIP2,
JIP7, JIPS

MP 1-M 9
MP1-TIP11

IIpodeccnoHATIBHO OPHEHTHPOBAHHOE COACPKAHME

JlaGopatopnass pabGora Nell W3yuenue pabOTHI
Tparcopmaropa

JIPS, JIP6
MP 1-M 9
ITP1-11P11

Pa3nen 5. OnTuka

18

Tema 5.1
IIpupona cBera

Coaep:xanue yueOHOro MaTepHaJia

Toveunslii ICTOYHUK cBeTa. CKOPOCTh
pacrpoCTpaHEHUs CBETA. 3aKOHBI OTPAKEHUS U
npenomiieHus: cBeta. CoJHEUHbIe U JTyHHBIE 3aTMEHHS.
ITpunuumn I'oiirenca. [lonnoe orpaxenue. JIMH3BL
ITocTpoenue nzobOpaxenus B nuH3ax. opmyra

JIP3
MP 1-M 9
ITP1-I1P11

15




TOHKOM JIMH3BI. Y BeIMUeHHUE IUH3EI. I 1a3 Kak
onTHyeckas cucreMa. OnTuyeckue mpruoopsI.
Teneckonnl. Cunna cBeTa. OCBEIIEHHOCTh. 3aKOHBI
OCBEIIICHHOCTH

IIpodeccrnonaibHO OPMEHTHPOBAHHOE COIEP:KAHUE

JlaGopaTtopHnas padora Nel2 Onpenenenue moxkasaremns
IPEJTOMIICHUS CTEKIIa

JIP3, JIP8
MP 1-M 9
I1P1-11P11

Tema 5.2
BoJunoBble

CBOICTBA CBeTa

Conep:kanue y4eOHOT0 MaTepuaJia

Wutepdepentust cBeta. KorepeHTHOCTh CBETOBBIX
nyderd. MaTepdepennus B TOHKUX TuIeHKaX. Kosbia
Hrrotona. Mcnons3oBanue HHTEPPEPEHIINU B HAYKE U
texHuke. Judpakuus ceera. Judpakuus Ha menn B
napajuleNbHeIX  Jy4daxX. JludpakuuoHHas pemieTka.
[Tonsitue o rojorpaduu. Ilonspuszanus nonepeyHbIx
BOJIH. [Honspuszanus CBETA. JIBoiiHOE
nyuenpenomienue. [lomspounsl. Jucnepcus cBera.
Bunet  usnyuenuit. Bunel  cnektpoB.  CrnekTpsl
ucnyckanus. Crektpbl noriomeHus. CrnekTpaibHbIi
aHaJm3. CrexTpalibHbIe KJIACCBI 3BE3/1.
VabstpaduoneroBoe  um3nydenue.  HMubpakxpacHoe
n3nydyenue. PentreHoBckue nyun. VX mnpupoma u
cpoiicTBa. llIkana 37eKTpPOMArHUTHBIX U3J1y4YECHUM.

JP2, JIP7
MP 1-M 9
ITP1-11P11

Hpocbeccnonaﬂbno OPHCHTHUPOBAHHOC COACP/KAHUEC

Jlaboparopuass pabora Nel3 OmnpenerneHue IITUHBI
CBCTOBOM BOJHBI C [OMOIIBIO  AU(PAKIIMOHHOMN
peLIeTKU.

JIP1, JIP2
MP 1-M 9
MP1-TIP11

Tema 5.3

CrneuuajbHas

Teopus

OTHOCHUTCJIIBHOCTH

Coaep:xanue yueOHOro MaTepHaJia

JIBrm>xeHue co ckopocThio cBerta. [locTynarsl Teopuun
OTHOCHUTEIILHOCTH U CIIEJICTBUS U3 HUX.
NHBapraHTHOCTH MOAYJISl CKOPOCTH CBETA B BaKyyMe.
DHeprus mokosi. CBs3b MacChl U JHEPTHH CBOOOTHOM
HJaCTUIIbI. OneMEHTBI peﬂflTI/IBI/ICTCKOﬁ JUHAMUKU

JIP7
MP 1-M 9
ITP1-1TP11

Pa3nea 6. KantoBas puszuka

12

Tema 6.1
KBanroBas
ONTHKA

Conep:xanue yueOHOTro MaTepuaJia

KBanToBas runoresa [lnanka. TeroBoe uznydenue.
KopmyckyinsipHo-BoJIHOBOM ayanu3M. GOTOHBI.
I'mnoresa e bpoiisist 0 BOJIHOBBIX CBOMCTBAX YaCTHIL.
CooTtHomienue HeompeaeneHnoctel ['eizendepra.
JlaBrneHue ceeTa. XMMHYECKOE ACHCTBUE CBETA.
Omngitel I1.H. Jle6eaesa u H.1. Basunosa.
doroaddext, YpaBHeHHEe DUHIITEHHA AJIs
dotordpdexra. BHenmnmit poTornexTpuaecKkuit

s dext. Buyrpennuit poroaddext. Tumbr
dorornnementoB. [Ipumenenne poroaddexra

JIP1, JIP2
MP 1-M 9
MP1-TIP11

Tema 6.2

duzuka atoma u
aTOMHOI0 s1Ipa

Coaep:xanue yueOHOro MaTepHaJia

PasBuTHe B3rII10B Ha CTpOeHUE BelecTBa. Mozaenn
CTPOEHHS aTOMHOTO si/ipa. 3aKOHOMEPHOCTH B
aTOMHBIX CIIEKTpax Bojopoza. SAnepHas MOAEIb
atoma. OnbeiTel . Pesepdopaa. Moaens atoma
Bozopoza no H. bopy. KBanroseie noctynars! bopa.
Jlazepsl. PagnoakTMBHOCT. 3aKOH paliOaKTUBHOTO
pacniaga. PannoaktuBHble mpeBpaiieHus. Criocoobl

JIP2, JIP4,
JIP7

MP 1-M 9
MP1-TIP11
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HAOJIO/IEHUS M PETHCTPAIH 3apSHKEHHBIX YaCTHI.
Dddext BaBunora - UepernkoBa. CTpoeHHE aTOMHOTO
sapa. JlepekT Macchl, SHEPTUs CBS3U U YCTOHYHBOCTh
aTOMHBIX sA1ep. AnepHble peakuuu. Snepuas
SHEPreTUKa. JHEPreTUUECKHUI BBIXO/ SIICPHBIX
peakuuii. IckyccTBeHHas paIuOaKTUBHOCTh. Jlenenue
TsDKENBIX snep. Llennas saepHas

Pasznea 7. Crpoenne Beenennoit

Tema 7.1 Copaepxxanue yueOHOIro MaTepuaJa JIP1, JIP8
Crpoenue CoJtHeUHas cucTeMa: IJIaHeThl U MaJlble Tejla, CUCTeMa nP1-11P11
CouHevyHoMH 3emns—Jlyna
CHUCTEMBI
Tema 7.2 Copnepxxanue yueOHOIo MaTepuasia JIP2, JIP3,
IBoIIONHSA Crtpoenue u 3Bororust CoHIa v 3BE31. JIP8
Bceaennoii Knaccudukanus 38€31. 3BE3bI U UICTOYHUKHU HX MP1-M9
sHepru. ['anaktuka. CoBpeMEeHHbIE TPEACTABICHUS O P1-11P11
CTPOEHUHU U 3BOJIFOLMH BceneHHou.
Jlaboparopnasi pabora
Jlaboparopnas pabGora Neld. Uzydyenue KapThl
3B€3JHOro Heba
NuauBuayaabHbIi NPOEKT 16 JIP1- JIP8
MP 1-M 9
ITP1-1TP11

TemaTnka HHAUBUAYAJIbHBIX ITPOCKTOB

RHRoOoo~NoOar~WNE

17.
18.
19.
20.
21.
22.
23.
24,

25.
26.
27.

0.
11.
12.
13.
14.
15.
16.

AKycTHYECKHE CBOMCTBA IOJIYITPOBOJHUKOB.
AnpTepHaTUBHAs DHEPIEeTHKA.

AHTHYHAs MEXaHMKa

AtomHast pusuka. M3oTomsl.

becnpoBognas nepenada sHEPIUU

buomexannka yenmoBeka

buonuka. TeXxHUYECKH B3I/ HA )KUBYIO IPUPOLY.
buo¢usuka. Konebanus u 3Byku

BnusiHue TeIoBbIX MAlllMH Ha KU3HD YEJIOBEKA.
Bo3znyxomnaBanue

Bpewms u ero usmepenue

Bcenennas u TeMHas maTepust

I"onorpadust u ee mpuMeHEHHE.

Kunkre kpucTamibl

3aragKy 030HOBBIX JABIP

N3mepenne BIaKHOCTH BO3/1yXa U YCTPOMCTBA JUIS €€
KOPPEKTUPOBKH.

N3ydenue npunHmna paboThl TIOMUHECIIEHTHOHN JIaMIIOUKH
HckyccTBeHHas rpaBUTalMsI HA KOCMUYECKHUX anmnaparax.
Hcnons30BaHMe 37EKTPO3HEPTUN B TPAHCIIOPTE.
KBaHTOBBIE CBONCTBA CBETA.

Krnaccudukanus u XxapakTepUCTUKH 3JI€MEHTAPHBIX YaCTHII.
Kopposus metannos

Kocmuueckoe maTepuanoBeieHre

Metozbl HaOMIOACHUS U PETUCTPALIUN PATUOAKTUBHBIX U3ITYYEHUH U
Y4acTHII.

MexaHuka cepae4HOoro Iryjibca

Hano61oTexHOoI0rH B COBPEMEHHOM MUpE.
HaHoTexHOI0rus — MeXIUCIUIIIMHAPHAS 001aCTh
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(dyHIaMEHTAILHON ¥ IPUKJIAHON HAYKU U TEXHUKH.
28. HeHbIOTOHOBCKASA KUIKOCTH
29. OTkpbITHE u pUMEHEHHE BBICOKOTEMIIEPATYPHOI
CBEPXITPOBOANMOCTH.
30. [lna3zma — 4eTBepTOE COCTOSIHUE BEIIECTBA.
IIpome:kyTouHas arTecTauus (IK3aMeH) JIP1- JIP8
MP1-M 9
IIP1-1TP11
Bcero: | 172

3. YCJIOBUSA PEAJIN3AIIAU PABOYEM ITPOT'PAMMBI YYEBHOI'O
ITPEAMETA

3.1. MarepuajbHO-TeXHHYECKHE  YCJOBHSl  peaju3anuu  padoueit
NporpaMMbl y4eOHOTI0 npeaMera

st peanuzanuu paboued mporpamMmbl Y4eOHOro MpeaMeTa MPeaycMOTPEHbI
CleNyIolMe  COelHalbHble  TOMeIleHusa: KkaOuHer  martematuku Ne 11,
MynbTUMeINMHBIA KabuHeT Ne 30, maGoparopust ¢uzuku Ne 21, mabopatopus
MH()OpPMATUKU U UHPOPMALIMOHHBIX TEXHOJOTUN B NPOo(eCCUOHANBHON AESTEIbHOCTH
No 25.

Kaouner matemaTuxku Ne 11

Y4yeOHast ayauTopus sl MPOBEACHUS yUEOHBIX 3aHITHH, IJIS TPYIIOBBIX U
WHIUBUTYyTBHBIX KOHCYJIBTAIIMH, IJII CAaMOCTOSTEIBHOW paboOTHI, I TEKYIIEro
KOHTPOJIS ¥ TPOMEKYTOYHOM aTTECTAIINH.

Cron u cTyn njs mpernojaBaTensi, CTOJbI U CTYJbs JUIsl 00yJaronumxcs, 10cKa,
TpubyHa, MexnayHaponaHas cuctema enunuil (CH), mopTpeTsl y4eHbBIX, y4eOHO-
METOAUYECKUN KOMIUIEKC «DPU3UKaY.

MyabTuMeauiiHbIi kKaOuHeT Ne30

VYyebHas ayauTopus JUisi MPOBEAEHUS yUE€OHBIX 3aHSATHH, JUIS TPYNIOBBIX H
WHJUBUTyJIbHBIX KOHCYJBTAIIUM, AJI TEKYIIIETO KOHTPOJIS.

Cronbl U CTYmbs JUIs1 00yJaronuxcsi, CTON U CTyJ AJist nipenoaasaTens. Cucrema
87" ActivBoard 387 Pro Mount DLP nHa pa3nenbHOM HacTeHHOM KperieHuu, [10
Activinspire (+ BcTpoeHHBbIE KOJIOHKM W Tmipoektop). Hoyroyxk (IT9BM hp 650
<C5C49EA#ABC> i3 2328M /4/320/ DVD-RW/WiFi/BT/ Win8Pro/15.672,32 kr) ¢
BBIXOJIOM B ceTh VHTepHeT M mnporpaMMHbIiM obOecrnieueHuem: Microsoft Windows
7(Kontpakr  Ne0327100004511000026-45788 ot  06.06.2011),  LibreOffice
(0ecrutatHoe\cBOOOIHO pacmpocTpansiemoe), SHaekc bpaysep(OecriatHoe\cBoOOAHO
pacnpoctpansiemoe), MathCad Edu(morosop 06-1113 ot 15.11.2013)

JlaGopaTopus ¢puzuxu Ne21

VYuebHas ayauTopus AJi MIPOBEACHUS JTA0OPATOPHBIX 3aHSATHUH, JIJIST TPYMIIOBBIX
U VHAUBUAYATbHBIX KOHCYJBTAIMM, JUISI CAMOCTOSITENIbHOW PAOOTHI, IJISI TEKYIIETO
KOHTPOJIA.

Cron ®w CTyn aid mpenojaBaTesis, CTOJMbI M CTyJbs Il 00ydarouuxcs,
AJIEKTPOHHBIN 00pa30oBaTeIbHBIN KoMIUIEKC 0 Pu3nke, 1a00paTOPHBIN KOMIUIEKT MO
MeXaHUKe, J1a00paTOpHbIM KOMIUIEKT MO MOJIEKYJSIPHON (U3MKE UM TEpMOIAUHAMUKE,
1a00paTOPHBIN MPUOOP BIEKTPUUYECKUN, UCTOYHHUK BBICOKOTO HAMNPSHKEHUS, TpUOOp
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AIEKTPOU3MEPHUTEIIbHBI  KOMOWHUPOBAHHBIM, TpUOOp IS W3YyYCHHS] Ta30BBIX
3aKOHOB, aMIIEPMETP MOCTOSIHHOTO TOKA, aMIIEPMETP MEPEMEHHOIO TOKa, BOJIBTMETP
MOCTOSTHHOTO TOKa, BOJBTMETP TEPEMEHHOTO TOKAa, BEChI y4YEOHBIE C THPSMH,
MUKpOMETp, OapomeTp, AUGPAKIUOHHBIA W3MEPUTETh JJIUHBI CBETOBON BOJIHBI,
MOJIEJIb MOJIEKYJISIPHOTO CTPOEHHUsI MarHurta, Npuoop [UIsl AEMOHCTPAalWU MpaBUIIA
JleHma, KOMIUIEKT AU(PPAKIMOHHBIX PpEHIEeTOK JJid J1abopaTOpHBIX  padorT,
CBETOQUIIBTPHI, MpHU3Ma MPSMOIrO 3pEHHs, CIEKTPOCKom, Talnuia, ydeOHo-
METOIMYECKHUI KOMIUIeKC «DU3uKay.

JlaGopaTropusi wuHPOPMATHKH HW HHPOPMAIMOHHBLIX TEXHOJOIrMHA B
npogeccuoHAIbHOM esATeJIbHOCTH Ne 25

VYyebnas ayautopus Il TPOBENEHUS Y4€OHBIX, JaOOPATOPHBIX 3aHATHH, IS
TEKYIIEro KOHTPOJIS.

Cron u Kpecno sl NpenojaBaress, CTOJIbl W Kpecia s oOydarouiuxcs,
nepcoHanbHbIe KommbioTepbl I TP Business — 15 mT. ¢ BeIX0JI0M B ceTh MHTEpHET U
nporpamMmmMHbiM oOecrieueHueM: MS Windows 10(kontpakt Nell2 ot 30.07.2015),
1C:Ilpeanpusitue 8 (nuueH3noHHbIM goroBop 2205 ot 17.06.2015), LibreOffice
(6ecrutatHOC\cBOOOIHO pacmpocTpansiemoe), SAumekc.bpaysep (OecruiatHoe\cBOOOIHO
pacnpoctpansiemoe), Hamr Cax 10 (koutpakt NeCCG BP-542 or 04.10.2017), GIMP
(6ecrutatHOC\cBOOOMHO pacmpocTpansemoe), Inkscape Project(6ecrurarnoe\cBoOO HO
pactpoctpansiemoe), CIIC Koncynprant I[lmoc (moroop 5329-C ot 01.06.2015),
Hasoromnnarenbimuk FOJI (6ecrzaTHOE\CBOOOAHO pacupocTpaHseMoe),
DxoHomuueckuid aHamu3 4.0 (morosop 2007\158 ot 23.10.07), MathCad Edu, Ramus
Educational  (GecrumatHOe\cBoOOMHO — pacmpocTpaHsiemoe),  Bizagi  Modeler
(0ecrumatHoe\cBOOOMHO — pacmpocTpansemoe), 7  Zip  (OecruiatHOe\CBOOOAHO
pacrpoCTpaHseMoe).

[Tomeniennss kaOWHETOB W Ja0OpPaTOPUU COOTBETCTBYIOT TpeOOBaHUAM
CaHuTapHO-3MHUIEMHUOJIOTHYeCKUX MpaBuil 1 HopMatuBoB (CanlluH 2.4.2 Nel178-02):
OCHAILIEHO TUIIOBBIM OOOPYJOBAaHMEM, B TOM YHCJIE CIECHHATM3UPOBAHHON y4eOHOMN
MeOeJbI0 U CpeicTBaMU OOy4eHHUsI, HEOOXOUMBIMU JJISI BHITIOJIHEHUSI TPeOOBaHUMN K
YPOBHIO OJITOTOBKH O0YYaIOIIUXCS.

Y4eOHo-MeTOAUYeCKOe o0ecmedeHne: YYEOHO-METOAMYECKUN  KOMIUIEKC
y4yeOHoro npeamera « Du3nKa.

3.2. UudopmannoHHoe olecmeveHHe peaju3annu padodeidl NMPOrpaMmsl
yueOHOro npeamera

OcHoBHbIe ucTOUHUKH (ON):

1. Jloreunenko, C. O., ®usmka + ellpunmoxenue : yuebnmk / (. O.
JlorBunenko. — Mocksa : KuoPyc, 2022. — 437 c. — ISBN 978-5-406-08888-3. —
URL.: https://book.ru/book/941758. — TeKcCT : 31eKTPOHHBIH.

2. Tpodumona, T. U., Kypc ¢usuku ¢ npumepamu pemieHus 3agad B 2-X
tomax. Tom 1 : yuebnuk / T. . Tpodpumona, A. B. ®upcoB. — Mocksa : KnoPyc,
2022. — 577 ¢. — ISBN 978-5-406-09078-7. — URL: https://book.ru/book/942134.
— TexkcT : 3JIEKTPOHHBIN.

3. Tpodumona, T. U., Kypc ¢usuku ¢ npumepamu pemieHus 3agad B 2-X
toMax. Tom 2 : yuebnuk / T. . Tpodumona, A. B. ®upcoB. — Mockga : KnoPyc,
2022. — 378 ¢. — ISBN 978-5-406-09079-4. — URL: https://book.ru/book/942135.
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— TexcrT : 3JIEeKTPOHHBIN.
Jlonoanurenbubie ncrounuku (JAN):
1. Tpodumona, T. U., dusuka. B Tabnumax u popmynax : yaeOHOe mocodme

/' T. N. TpopumoBa. — Mocksa : KuoPyc, 2023. — 447 ¢. — ISBN 978-5-406-10966-

3. — URL.: https://book.ru/book/947208. — TekcT : 2IeKTPOHHBIH.

2. Masyposa, B. A., ®usnka : yue6Hoe mocodue / B. A. Mazyposa. —
Mockga : KnoPyc, 2022. — 1044 c. — ISBN 978-5-406-09274-3. — URL.:
https://book.ru/book/942826. — TeKcT : 27eKTPOHHBIH.

Hnrepuer-pecypenl (U-P):

1. OBC «Jlanby: caiit. — Pexxum noctymna: http://e.lanbook.com /. — 3arnaBue
C 9KpaHa.

2. OBC «PykonT»: caift. — Pexum gocryna: http://rucont.ru /. — 3arnasue ¢
dKpaHa.

3. Ontuka [oOpa3oBaTenbHbIN cepBep [DNEKTPOHHBIN pecypc]: cailT //
Pexxum noctyma: http://optics.ru / .. —3ar. ¢ skpaHa.

4, Poccuiickuii 061ieo0pa3oBaTeabHbIN OPTAN [ DIEKTPOHHBIN pecypc]:

caiit // Pexxum noctyna: http://edu.ru/ . — 3arnaBue c s3xpaHa.

4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHUSI PABOYEN
IHPOI'PAMMBbI YYEBHOTI'O ITPEIMETA

Pe3yabTaThl 00y4YeHus

DopMbI U METObI OIIEHKH

JIMYHOCTHBIE Pe3yJibTaThI:

JIP 1 I'paxknanckoe BOCIIUTaHUE

JIP 2 TlaTpuoTruyeckoe BOCTUTAHUE

JIP 3 JlyXOBHO-HpaBCTBEHHOE BOCIIUTAHUE
JIP 4 DcTeTnyeckoe BOCIIMTAHUE

JIP 5 ®dusndeckoe BOCIIMTaHUE

JIP 6 TpynoBoe Bocriutanue

JIP 7 DKonoruyeckoe BOCIUTAHNE

JIP 8 LleHHOCTH Hay4YHOTO MO3HAHUS

- YCTHBIH OIIpOC;

- (hpOHTANIBHBIN OIPOC;

- OIICHKA KOHTPOJBHBIX PadoT;

- HaOJII0ICHKE 32 XO0JIOM BBITTOJIHEHUS
1abopaTOPHBIX padoT;

- OLIEHKA BBINOJIHEHU Ja00paTOPHBIX paboT;
- OIICHKA TECTOBKIX 3aJIaHUIM;

- HaOJII0ICHKE 3 XOJIOM BBITTOJIHEHUS
WH/IMBUYyIbHBIX TIPOSKTOB M OIICHKA
BBINOJIHEHHBIX TPOEKTOB;

- OIICHKA BBITTOJIHEHUS IOMAIHUX paboT;

- HAaOJII0ICHNE U OLIEHKA PelIeHus Keic-3a/1ay;
- HaOJIIOZICHNE U OIIEHKA JEJI0BOM UIPHI,

- DK3aMeH

MeTanpeamMeTHble pe3yJibTaThbl:

OBJ1aieHHe YHUBEPCAJIbHBIMH YUeOHBIMU
MO3HABATEJLHLIMHU JAeHCTBUAMM:
MP 1 06a3oBbI€ JOTHUECKUE TEHCTBUS:

MP 2 0a3o0Bble UCCIEIOBATENBCKUE AEHCTBUS:

MP 3 pabota ¢ uaHpopmMaImeit
OBianeHue yHHBEPCAJIbHbIMH
KOMMYHHKATHBHBIMU JAeHCTBUSIMH:
MP 4 oGmieHue

MP 5 coBMecTHas IesTEIHHOCTh
OBianeHue yHHBepPCaAJIbHbIMH
peryasiTHBHbIMU JAeHCTBUSIMM:

- YCTHBIH OIpoC;

- (hpOHTANIBHBIN OIPOC;

- OIICHKA KOHTPOJBHBIX PadoT;

- HaOJII0ZICHKE 3 XOJIOM BBITTOJIHEHUS
1abopaTOPHBIX padoT;

- OLICHKA BBINOJIHEHUS Ja00paTOPHBIX PadoT;
- OIIEHKA TECTOBBIX 3aJIaHUII;

- HaOJII0ZICHKE 3 XOJIOM BBITTOJIHEHUS
WH/IMBUYATbHBIX TIPOCKTOB M OIICHKA
BBINOJIHEHHBIX TPOEKTOB;

- OIICHKA BBIMTOJIHEHUS JOMAIIHUX paboT;

- HaOJII0ZICHNE U OLICHKA PElIeHUs Keic-3a/1ay;
- HaOJII0/IEHNE U OLIEHKA JIeJIOBOM UTPBI;
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MP 6 camoopranuzanus

MP 7 caMmOKOHTpOJIb

MP § smo1MOHaNBHBIN UHTEIIEKT
MP 9 npunsTHE CeOs U IPYTUX JIIOACH

- OK3aMCH

IIpenmeTHble pe3yabTaThI:
IMP1-ITP11

- YCTHBIN OMpOC;

- (hpOHTANIBHBIN OIIPOC;

- OIICHKA KOHTPOJIBHBIX PadoT;

- HaOJIFO/ICHUE 32 XOJIOM BBITIOJTHEHHS
71a00paTOPHBIX padoT;

- OIICHKA BBIMOJTHEHUS J1a00paTOPHBIX padoT;
- OIICHKA TECTOBBIX 3a/IaHUII,

- HaOJIFO/ICHUE 32 XOJIOM BBITIOJTHEHHS
WH/IMBUYAIbHBIX TIPOCKTOB M OIICHKA
BBITIOJTHEHHBIX IMPOCKTOB;

- OIICHKA BBIMOJIHEHUS JOMAIIHUX paboT;

- HaOJIFO/ICHUE U OIIEHKA PEIICHUS Kehc-3a1ad;
- HAaOJIIOZICHUE U OIICHKA JICJIOBOI UIPHI,

- DK3aMeH
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