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00pa3oBaTeNbHOIO CTaHJAapTa CpeaHero oOmero o0pa30oBaHUS YTBEPXKIECHHOTO IPHUKA30M
MunucrepctBa obpa3oBanusi U Hayku Poccuiickoit @epepaunu ot 17 mas 2012r.Ne 413 (B
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1. O0mas xapakTepucTiKa padoueil NporpaMmMsbl 001e00pa3oBaTeIbHON JMCHUTIIMHbBI
«Pusuka»

1.1. MecTo IMCUMILITHHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

Oo6meobpa3oBaTenbHas guciuIuiiHa «Du3nKa» SBISAETCS O00S3aTENIBHON  YacThIO
obmeobpazoBaTesbHOTO MUKJIa oOpazoBarenbHol porpammbl CITIO B cooTBercTBHM ¢ DI'OC 110
npodeccun 08.01.28 Macrep OTACIOYHBIX CTPOUTEIBHBIX M JIEKOPATHBHBIX paboT Ha Oasze
OCHOBHOT0 00111eT0 00pa30BaHMs C MOJydeHUeM cpeaHero oomero oopazoanus (COO).

1.2. llenu u miIaHupyeMble pe3yJbTaThbl 0CBOECHHS TUCHHUILJIMHBI:
1.2.1. ean 0611e00pa30BaATENbHOI TUCHUNIHHBI

Conepxanue mnporpammbsl 00I11€00pa3oBaTeNbHON JuCHUMIUIMEBL DU3MKa HANpaBieHO Ha
JOCTH)KEHUE CIEeTYIOLUX Leel:

e (opMupoBaHHE HHTEpeca U CTPEMJICHUs O0yYaroIIMXCsl K HAYYHOMY M3YUYCHMIO MPHUPOJIBI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® pa3BUTHE TPEACTABICHUH O HAYYHOM METO/A€ TMO3HaHUs U  (HOpMUpOBAHHE
HCCIIEI0BATEIbCKOTO OTHOILEHHS K OKPY)KAIOLUM SIBJICHUSIM;

e (opMupoBaHHE HAyYHOTO MHPOBO33PEHHs KaK pe3ysibTaTa W3Y4eHHUs OCHOB CTPOCHHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opMupoBaHue yMeHHUHl OOBSCHITH SIBICHUS C HUCIOJb30BaHUEM (U3NYECKUX 3HAHUN U
HAYYHBIX JOKa3aTeIbCTB;

e (opMupoBaHue NpeACTaBIECHUIN 0 posu (U3MKU Ul Pa3BUTHUS APYIHMX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHH.

JlocTrkeHne 3THX Leseil oOecrieunBaeTcsl peleHreM CIeIyONINX 3a/1a4 B IIPOLecce H3yIeHHS
Kypca (pU3UKU Ha YPOBHE CPEHEr0 OOIIEero 00pa3oBaHus:

e [pUOOpEeTeHHEe CHUCTEMBbl 3HaHMW 00 OOmHMX (U3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPHSIX, BKJIIOYAs MEXAaHUKY, MOJEKYJSPHYIO (QH3HUKY, DJEKTPOIAWHAMHKY, KBAHTOBYIO (DHU3HKY H
AIIEMEHTHI acTPODU3UKY;

e (opMupoBaHHe YMEHMH NMPUMEHATh TEOPETUUYECKHUE 3HAHUSA Ui OOBACHEHUS (PU3MUECKUX
SIBJICHUI B TIPUPOJIC U JUTS IPUHATHUS MPAKTHUECKUX PEIICHUN B TIOBCETHEBHOW )KHU3HU;

® OCBOEHHE CIIOCOOOB pEIIeHHs Pa3IMYHBIX 3a7ay C SIBHO 3a/JlaHHON (hHU3MUYECKON MOJIENbIO,
3aja4, MOJpPa3zyMeBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (PU3NYECKOH MOJeNH, COOTBETCTBYIOLICH
YCIIOBUSIM 33JIauH;

e [OHMMaHHe (U3MYECKHMX OCHOB M MPUHIUIOB JACUCTBUS TEXHMYECKHX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

® OBJIAZICHWE METOJAMH CaMOCTOSTEIBHOTO IUTAHUPOBAHHS W TIPOBEICHHS (PHU3UICCKUX
OKCIEPUMEHTOB, aHAIMW3a W HUHTEpHpeTanud HHQOPMALUH, ONpENEIeHUss JIOCTOBEPHOCTU
MOJIy4EHHOTO pe3ysbTara;

® CO3JaHME YCIOBHH Ui PAa3BUTUS YMEHHH MPOEKTHO-MCCIEIOBATEIbCKON, TBOPYECKOU
NeSITeTbHOCTH.

1.2.2. Ilnanupyemble pe3yJbTaThbl OCBOECHHUsI 0011e00pa30BaTeIbHON IMCUMILVIMHBI B
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coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO
O6mme xomnereniuu (nanee — OK) u npodeccnonansubie kommnerenuuu (nanee — [TK) ®I'OC
CIIO B cOOTHECEHHH C JTMYHOCTHBIMHU, METANPEIMETHBIMH U MPESIMETHBIMH PE3yJIbTaTaMU O0Y4YCHHUS

6azoBoro ypoBHs (nanee — [1P6) ®I'OC COO npeacTaBieHbl B TA0IHIIE:



Kox v HaumenoBanue
GopMupyembIx
KOMIIEeTeHIIUIi

IlnanupyemMble pe3yJbTaThl 0CBOEHHS IPOrPaMMBbl MO IHCHHUIJIMHE

Oo0mrue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. Beiouparnb
€1oco0blI penieHus
3aja4
npogeccuoHAIbHOM
AesITeJIbHOCTH
NPUMEHHUTETbHO

K pa3jin4HbIM
KOHTEKCTaM

JIM4HOCTHBIE PE3yJbTaThI
TPYAOBOTO BOCIIUTAHUS:

- TOTOBHOCTh K TpPYAY, OCO3HaHWE IIEHHOCTH MacTEepCTBa,
TpynoJItO0HeE;

- TOTOBHOCTb K aKTHMBHOM I€ITEIBLHOCTH TEXHOJIOTHMYECKOM
u COIATILHOM HAIPaBICHHOCTH, CIIOCOOHOCTD
WHUILIMMPOBATH, TUIAHUPOBATh M CAMOCTOSITEIIBHO BBITIOJHSTH
TaKyIo JACSITeILHOCTD,

- HWHTEpPEC K pa3IuYHbIM
JIEATEIILHOCTH,

- TOTOBHOCTh M  CIIOCOOHOCTh K  0Opa30oBaHUIO
¥ caM000pa30BaHUIO HA MPOTSHKCHUH BCEH KH3HMU;

- YMEHHE MPOTHO3UPOBATHh HEOIArONPUSTHBIE SKOJIOTHUYECKHE
MOCIICACTBHS MPEANPUHUMACMBIX JCHCTBHUH, TTPEIOTBpAIIaTh
HX;

MeTanpeaMeTHbIe pe3yIbTaThl JIOJDKHBI OTPaXKaTh:
OBnaneHue yHHBEpPCaIbHBIMU YY€OHBIMH TO3HABATEIHHBIMU
IEHCTBUSIMU .

a) 6a30BbIC JTOTHYECKHE JCHCTBUS:

CaMOCTOSITENIbHO  ()OPMYJIUPOBATh ¥ aKTyalIU3HPOBAThH
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE; YCTaHaBJIMBATh
CYIISCTBCHHBI TMPU3HAK WJIM OCHOBAaHHUS JUIsl CPABHCHHS,
knaccupukanud U 000OIIeHUs;  OmpeAensiTh  IelH
NEeATEIbHOCTH, 3a/1aBaTh TMapaMeTpsl W KPUTEPUH UX
JOCTHOKCHHS; BBISBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEYHS B
paccMaTpuBaeMbIX  SIBJICHHUSX; BHOCHTh KOPPEKTHBBI B
JEATEIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB IIEIISM,
OIICHWBATh PHCKH ITOCIICACTBUI JEATCIILHOCTH, pPa3BUBAThH
KpeaTUBHOE MBIIIJICHHUE MIPU PEIICHUH KU3HEHHBIX POOIIEM;
0) 6a30BbBIC UCCIIEIOBATEIbCKUE ICHCTBUS:

AOJDKHBI OTpaXaTb B 4YaCTHU

chepam mpodeccHoHaTbHOM

I[TIP6 1. CdopMHupOBaHHOCTH MPEACTABICHUNH O POJHU
U MecTe (PU3UKU U aCTPOHOMHMH B COBPEMEHHOW HAay4YHOU
KapTUHE MHpa, O CUCTeMOoOpa3yromiei poiu (U3NKU B
pa3BUTUN €CTECTBEHHBIX HaykK, TEXHUKU
U COBPEMEHHBIX TEXHOJOTHH, O BKJIAJE POCCUICKUX
U 3apyOeXHBIX YYCHBIX-(OU3UKOB B pa3BUTHE HAYKH;
NOHMMaHue (PU3MYECKONH CYIIHOCTH  HAOII0/IaeMBIX
ABJIGHUM  MHKpPOMHpa, MakpoMupa U  MeEramupa;
MIOHUMAHUE POJM  aCTPOHOMUM B  IPAKTUYECKOH
JESITEJIbHOCTH  4YeJOoBeKa M JajJbHEHIIeM HayyHo-
TEXHUYECKOM pa3BUTHH, poin buzuku
B (opmupoBanum Kpyrozopa u (QYHKIHOHAIBHOW
IPaMOTHOCTH 4eJIOBEKAa JJIsi PEIICHUS MPAKTUYECKUX
3ajady;

I[MP6 2. CdopmupoBaHHOCT, YMEHHH pacro3HaBaTh

¢uznueckue  sABIeHUS  (mpouecchl) U OOBACHATH
UX Ha OCHOBE M3YyYEHHBIX 3aKOHOB: pPaBHOMEPHOE
U PaBHOYCKOPEHHOE  MpPSIMOJIMHEHMHOE  JBUKEHHE,

CBOOOZHOE TMajJeHHe Tel, IBUKEHHE IO OKPYKHOCTH,
WHEpIUs,  B3aUMOJICHCTBHE  Tell,  KoJyieOaTeIbHOE
JBUKEHHE, PE30HAHC, BOJHOBOE JBIKeHUE; nuddysus,
OpOYHOBCKOE JIBH)KCHUE, CTPOEHUE IKHUIAKOCTEH U
TBEPABIX Tell, U3MEHEHHE 00beMa TeNl MPU HarpeBaHUU
(OXMakIeHUH), TEIUIOBOE paBHOBECHE, HCIApEeHHE,
KOHJIEHCAllUsl, TUIABJIIEHWE, KpUCTAIM3alus, KHUIIECHUE,
BIIAJKHOCTh BO3/lyXa, CBSA3b CpEOHEW KUHETHUYECKOU
SHEPTUU TEIIOBOTO JBIKEHUS MOJIEKYT C abCONIOTHON
TEMIIEpaTypoOl, TIOBBIIIICHUE JIaBIICHUS Ta3a TMPU €ro
HarpeBaHUM B  3aKPBITOM COCYJE, CBS3b MEXKIY
mapamMeTpamMl ~ COCTOSIHHS Trasa B HM30MpoIeccax;




- BIAACTh HAaBBIKAMU  y4eOHO-UCCIICJIOBATEILCKONH |
MIPOEKTHOM JIeATEIbHOCTH, HABBIKAMHU Pa3peLICHUS MPOOJIeM;
- BBISIBJISITD MIPUYUHHO-CIICICTBCHHBIE CBSI3H u
aKTyaJIM3UPOBATh 3aJ]a4y, BBIIBHUTaTh THIIOTE3Y €€ PEIICHHUS,
HaXOQUTh  apryMEHThl U1  JIOKa3aTelbCTBA  CBOMX
YTBEPIKICHUH, 3a/aBaTh napameTpsl
Y KPUTEPUU PELICHUS,

- aHAJIM3MPOBATh IIOJYYCHHBIC B XOJE PpCIICHHS 3aa4u
pe3yNbTaThl, KPUTUYECKU OIICHUBATh HX JIOCTOBEPHOCTH,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

- yMeTh T[IEPEHOCUTh 3HAHHWS B TMIO3HABATCIIBHYI0 U
MPAKTUYECKYIO YaCTH KU3HEICATCIILHOCTH;

- yMeTh WMHTETPHPOBATh 3HAHUS W3 PA3HBIX IMPEAMETHBIX
obacTei;

- BBIJIBUTAaTH HOBBIE HJIEH,
MOJIXOJIbI M PEILICHUS;

npeajaratb OpUIrnHaJIbHBIC

- MPOSIBIISATE ~ CIIOCOOHOCTh WX  HCIOJB30BaHUS B
MMO3HABATEILHON M COIMATIbHON MPAKTHKE;

-~IPOSABIIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIbHOMY

MOMCKY  METOJOB  pEIIeHUs  MpaKTUYEeCKUX  3ajad,
MIPUMEHEHHIO Pa3JINYHbIX METOI0B IIO3HAHMUS,
-CTaBUTb U (OpPMYyIUpOBaTh  COOCTBEHHbBIE  3ajauu

B 00pa30BaTeNbHON AEATEIIBHOCTU M JKU3HEHHBIX CUTYaLlUsX;
-BBISABIIATD NPUYUHHO-CJIE/ICTBEHHBIE CBSI3U u
aKTyaJlM3UpOBaTh 3aJady, BBIIBUIaTh TMIIOTE3Yy €€ PELICHMS,
HaXOQUTh  apryMeHTbl U1  JIOKa3aTeabCTBAa  CBOMX
YTBEPXKACHUM, 33JaBaTh apaMETPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBATh TMIOJIyYEHHbIE B XOJ€ peIIeHus 3ajaydu
pe3ysbTaThl, KPUTUYECKH OIIEHMBAThb MX JIOCTOBEPHOCTD,
MPOrHO3UPOBaTh H3MEHEHHWE B HOBBIX YCIOBUSX; JaBaTh
OLIEHKY HOBBIM CHUTYyallMsIM, OILICHMBAaTh IPHOOPETEHHBIN
OTBIT; pa3padaThIBaTh IUJIAH PEHICHUS MPOOJIEMBI C y4ETOM
aHaJIM3a HUMEIOUIMXCS MAaTEepUAIbHBIX M HEMaTepUaJIbHBIX

ANEKTPU3ALIMS TElI, B3aMMO/ICHCTBHUE 3apsJioB,
HarpeBaHue IMPOBOJHUKA C TOKOM, B3aMMOJCHCTBUE
MarHuTOB, OJJICKTPOMAarHUTHAs WHIYKLHUS, JIEWCTBUE
MarHUTHOTO TOJIsl Ha MPOBOJHUK C TOKOM U JBHKYITUKACS
3apsAll, OJEKTPOMArHUTHBIE KOJEOAHUS U  BOJIHBI,
MPSAMOJIMHETHOE PacClpOCTPaHEHHUE CBETa, OTPAKECHHE,
IIPEIOMIICHUE, UHTEpEepeHIIHS, Tudpaknus
n MOJIsIpU3aus CBETA, JUcTepcust CBETA;
dorornekTpudeckuii  3QQPexT, CBETOBOE JaBIICHUE,
BO3HUKHOBEHHE JIMHEHYATOro CIEKTpa aroMa BOJAOpOja,
€CTECTBEHHAs U UCKYCCTBEHHAS! PaJIMOAKTUBHOCTD;

[TP6 3. BrnageHue OCHOBOIOJATAOIIMMHU (PU3HUCSCKUMHU
MOHATUSAMH W BEJIMYMHAMH,  XAPaAKTEPU3YIOIIUMHU
($u3UYEeCKHEe TMPOIECChl (CBA3AHHBIMH C MEXaHWYECKUM

JABUXKCHUECM, BBaHMOILGfICTBHeM TCI, MCXaHHYCCKHMU
KoleOaHusIMH U BOJIHAMU, ATOMHO-MOJICKYJISAPHBIM
CTPOCHUCM BCIICCTBA, TCIIJIOBBIMHA nponcccamMu;,

JJIEKTPUYECKUM U MATHUTHBIM IOJISIMH, JIEKTPUYECKUM
TOKOM, 3JIEKTPOMarHUTHBIMH KOJIEOAHUSIMU U BOJIHAMU;
ONTUYECKUMHU SBJICHUSAMH; KBAHTOBBIMU SIBICHUSAMHU,
CTPOCHHEM aToma " aTOMHOT'O anpa,
PallMOaKTUBHOCTBIO); BJIAJCHHE OCHOBOIIOJIATAIOIIUMHU
aCTPOHOMUYECKUMH MOHATHUSIMH, MTO3BOJISIOIIMMHU
XapaKTEePU30BaTh MIPOLIECCHI, IIPOUCXOASIINE HA 3BE3/aX,
B 3BE3/IHBIX CUCTEMAX,
B MEXTraJlaKTUYEeCKOH cpeje; ABM)KEHHE HEOSCHBIX Tel,
SBOJIIOIHIO 3BE3]T M BeelrenHoi;

I[IP6 4. BnageHue 3aKOHOMEPHOCTSAMH, 3aKOHAMHU
U TeopusiMu (3akoH BcemupHoro TaroteHus, I, II u III
3aKOHBl HBIOTOHA, 3aKOH COXpAaHEHHUS MEXaHUYECKOU

OHEpPIrur, 3aKOH COXpaHCHHA HMITYJbCa, MMPUHIUII
Cyneprno3numuun CHIJI, TPpUHIOUIT PaBHOIIPAaBHOCTHU
HHCPLIUATIbHBIX CUCTEM OTCUECTa, MOJICKYJIAPHO-

KHHCTUYCCKYIO TCOpUIO CTPOCHHA BCIICCTBA, I'a30BbLIC




pecypcos;

OCYIIECTBIISIThH IEJICHANPABICHHBINA MMOUCK TEPEHOCAa CPEJICTB
U Cc110co0OB JACHUCTBHUS B MPOGECCHOHAIBHYIO CPEILLY;

YMETh MIEPEHOCUTH 3HaHUS B MI03HABATEIBHYIO
U TIPAKTHYECKYIO 00JIaCTH KHU3HEISATCIbHOCTH,

YMETh HMHTETPUPOBATH 3HAHHS M3 pa3HBIX MPEIMETHBIX

06HaCT€I>'I; BBIJIBHUI'aTh HOBBIC niacu, npeajaratb
OPUI'MHAJIBHBIC ITOAXOJAbI U PCUHICHU S,
CTaBUTb HpO6JIeMI)I n 3aJa4i, AOITyCKarouue

AJIBbTCPHATUBHLBIC PCHICHUS

3aKOHBI, IIEPBBIA 3aKOH TEPMOAMHAMUKH;  3aKOH
COXpaHEHMsI SJIEKTpUYECKOro 3apsifa, 3akoH Kynona,
3akoH Oma mJig ydacTka 1enu, 3akoH Oma It TOJIHOM
ANeKTpUYeckoil nenu, 3akoH [[xoyns - Jlenma, 3akoH
AIIEKTPOMAarHUTHOM  MHIAYKIMM, 3aKOH  COXpaHEHUs
SHEPIUH, 3aKOH NPSMOJUMHEHHOr0 pacrnpoCTpaHEHUs
CBETa, 3aKOH OTPAKEHUS CBETAa, 3aKOH IIPEIOMJICHUS
CBETa; 3aKOH COXPAHEHUs PHEPIuH, 3aKOH COXpPaHEHHUs
UMITYJIbCaA, 3aKOH COXPAHEHHUs 3JIEKTPUYECKOro 3apsja,
3aKOH COXpPAHEHHs MaccOBOI0 4uclia, moctynarsl bopa,
3aKOH PaAMOaKTUBHOTO pacnazna); YBEpEHHOE
UCIIOJIb30BaHUE 3aKOHOB
¥ 3aKOHOMEPHOCTEH Mpu aHamu3e (QU3HUYECKUX SBIICHUHN
U TPOLIECCOB;

I[IP6 6. BnageHue OCHOBHBIMM METOJAaMU HAay4HOTO
[IO3HAHUS, UCHONb3YyeMbIMU B (pU3MKe: NPOBOAUTH
NpsSIMbIE U KOCBEHHBIE U3MEPEHUS (PM3MUECKUX BEIUYHH,
BbIOMpasi ONTUMAJIBHBIN CIIOCOO M3MEPEHUs U UCTONb3Ys
W3BECTHBIE METOJBI OLEHKHU IOTPEIIHOCTEH W3MEpPEHUH,
IPOBOJUTHh MCCIIEOBAHUE 3aBUCHUMOCTEH (pru3nueckux
BEJIMYUH

C HCIOJb30BaHMEM MPSAMBIX H3MEPEHUH, OOBICHATH
MOJIyUEHHBIE  PE3yNbTaThl, MCHONb3Ys  (PUINUECKUE
TEOpUH, 3aKOHbl M IIOHATHS, W JeJaTb BBIBOABI;
coOnmofarh  mpaBuia  Oe30macHoro  Tpyda  Hpu
IIPOBEJICHUU UCCIIEJOBaHUM
B paMKax ydeOHOro OKclepuMeHTa U  ydeOHo-
UCCJIEIOBATENbCKON JAEATEIbHOCTH C HCIOJIB30BAHUEM
U (POBBIX U3MEPUTENBHBIX YCTPOUCTB U J1a0OPATOPHOTO
o0opynoBanusi;  chOpMUPOBAHHOCTH  MpPEACTABICHUN
0 MeToJax TOJNy4YeHHUs Hay4YHBIX AaCTPOHOMHYECKHX
3HAHUM;

I1P6 7. CchopMHpOBAaHHOCTh YMEHHUS peUIaTh pacyeTHbHIE
3aJjaud  C SIBHO 3a/laHHOM  (u3uyeckoil MoJeINblo,




UCTIONB3Ys (PU3UYECKUE 3aKOHBI ¥ MIPUHIUIIBI; HA OCHOBE
aHajaM3a yCJIOBUSA 3aJaud  BbBIOMpaTh  (U3MYECKYIO
MO/IEIb, BBIJACTATh (PU3MUYECKUE BEITUYMHBI U (POPMYIIBI,
HEOOXOAUMBIE Ul €€ PELIeHUs, IPOBOJIUTh pacueTsl U
OLICHUBATh  PEAJIBHOCTh  IIOJYYCHHOIO  3HAYEHHUS
(bu3nueckoil BeIMYMHBI, pellaThb KaueCTBEHHbIE 3a/lauH,
BBICTpauBasi JIOTMYECKH HENPOTHBOPEUUBYIO LEMOUYKY
pacCyXJIE€HHH C OIOpOM Ha HW3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU M (PU3HUYECKHUE SIBICHUS

OK 02. Ucnoib30BaTh
COBpeMEeHHbIe
CpeacTBa MOUCKA,
aHa/IM3a

U MHTepHpeTanun
uHopmanuu

¥ HH(POPMALMOHHBIE
TeXHOJOTUH

JJIS1 BBINOJTHEHU A
3aga4
npogdeccuoHAIbLHOM
AesITeJIbHOCTH

JINYHOCTHBIE PE3ybTAThl  JOJKHBI
LIEHHOCTH HAy4YHOTO MO3HAHUS:

- c(OPMHPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHsS HAyKH U OOILIECTBEHHOMU
MPAKTUKH, OCHOBAHHOTO Ha Jasore KYJBTYD,
CIIOCOOCTBYIOIIETO  OCO3HAHHUIO CBOETO  MecTa B
HOJIUKYJIBTYPHOM MUDE;

- COBEpLICHCTBOBAHME SI3bIKOBOM M YUTATENILCKOM KYJIbTYpPBI
KaK CpEeACTBAa B3aMMOJCHCTBUS MEXKIY JIIOABMH U TO3HAHUSA
MUDa;

MeranpeqmMeTHble  pe3ynbTaTbl  JOJDKHBI  OTpaXkaTb:
OBnaneHue yHHMBEpCaIbHBIMU Y4€OHBIMHM MO3HABATEIbHBIMU
JEUCTBUSAMMU:

B) paboTa ¢ uHpopmaruei:

- BIQJETh HaBbIKAMU MOJy4YeHHUs HUHGPOpMALUU U3
HCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIISIThH
MIOMCK, AaHajlu3, CUCTEMATH3alUIl0 U  HUHTEPIPETALHNIO
nH(pOpMaLIUY PA3IUYHBIX BUIOB U (OPM MPEICTABICHUS;

- cO37aBaTh TEKCTHl B pa3MUYHBIX ¢opMmarax ¢ ydyeToM
Ha3HayeHUs: MHQOpMalMKU U 1eJeBOM ayauTOpuu, BHIOMpast
ONTUMAJIbHYIO (POpMY NPEJCTABICHUS U BU3yaIU3alluu;

- OLEHHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh HH(OpMAIUH,
€€ COOTBETCTBHE ITPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;
- HCII0JIb30BATh CpeacTBa MH(OPMALIMOHHBIX
U KOMMYHHUKAIIMOHHBIX  TEXHOJOTMH B  pELICHHH

oTpaxarb B 4YaCTH

[IP6 5. YMmeHue yuuTHIBaTh TPaHUIBI TPUMEHEHUS
W3YYCHHBIX (DH3MYECKHX MOJIENICH: MaTepralbHas TOYKa,
MHEpLUalbHasi CUCTEMA OTCUETa, UACANbHBIN ra3; MOJIEIN
CTPOCHHMSI Ta30B, JKUJIKOCTEH W TBEPIBIX TEJ, TOUCUHBIN
ANEKTPUYECKUN  3apsi, sAepHas MOJEIb  aroMa,
HYKJIOHHAs MOJ€JIb AaTOMHOrO siApa IpU PELICHUU
buznyueckux 3a1ay;

ITP6 9. CdhopMUPOBAaHHOCTH COOCTBEHHOM IO3UIUU I10
OTHOIICHHIO K (u3udeckold MHGOpMAIUH, MOTydaeMoi
W3 pa3HBIX HCTOYHHMKOB, YMEHHH  HMCIOJIb30BaTh
1M(pOBBIE TEXHOJIOTUU JI MOUCKA, CTPYKTYPUPOBAHUS,
WHTEPIPETAMN U TIPEACTABICHUS y4eOHONW W Hay4HO-
MONYJIIPHOMN uH(pOopMaInu; pa3BUTHE YMEHUI
KPUTUYECKOTO aHaJIN3a MojydyaeMoi nHdopmaiuu




KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX M OPTaHU3AIMOHHBIX
3ama4 ¢ coOJIofeHHeM TpeOOBaHMUN SPrOHOMHKH, TEXHUKH
0€30MaCHOCTH, TUTHEHBI, PecypcocOepeKeHHsl, IPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE30MaCHOCTH;

- BJIAJICTh HABBIKAMH PACTIO3HABAHUS W 3aIUTHI HH()OpPMAIIHH,
nH(OPMAIIMOHHON OE30MACHOCTH JTHYHOCTH

OK 03.
IIlnanupoBarb

U peain30BbIBATH
co0CTBEHHOE
npodeccuoHaIbLHOE
U JIMYHOCTHOE
pa3Burue,
npeanpuHUMAaTe/Ib
CKYIO

e TeJIbHOCTh

B
npogdeccuoHAIbLHOM
ctepe,
HCIO0JIb30BATH
3HAHMSA 10
NMpPaBoOBOM U
(punancosoi
rPaMOTHOCTH

B PA3JINYHBIX
JKM3HEHHBIX
CUTYaIUAX

JINYHOCTHBIE pE3yJBTAaThl  JOJIKHBI
JyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUSA:
- CHOCOOHOCTh OLICHMBAaTh CUTYallUI0 H
OCO3HaHHbIE pEUICHUs, OpPUEHTUPYACh Ha
HPaBCTBEHHbBIE HOPMBI U LICHHOCTH;

- OCO3HaHWE JMYHOIO0 BKJIAJ B IIOCTPOCHUE YCTOWYMBOIO
Oyymero;

MeranpeameTHple  pe3yabTaTbl  JOJDKHBI OTpaxkaTh:
OBnazneHne yHUBEPCAIBHBIMU PErYISITUBHBIMU JCHCTBUAMMU:
a) CaMOOpPTraHU3aIUs:

- CaMOCTOSITEIbHO  OCYIIECTBIATh  IO3HABaTEJIBbHYIO
NEeSATEIbHOCTb, BBISIBIIATH po0JIEMBI, CTaBUTh
u (opMynupoBaTh COOCTBEHHBIE 3a/la4d B 00pa30BaTEIbHOM
NEeSITEIbHOCTH U KU3HEHHBIX CUTYyalUsIX;

- CaMOCTOSITENIbHO COCTaBIIATh IUIAH PpEIIEHUS MpOoOJIeMbl
C  Y4eTOM  HMEIOUIUMXCA  PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTEHU;

- 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

-paclIMpsATh paMKH y4eOHOro HpeaMeTa Ha OCHOBE JIMYHBIX
MIPEATIOYTEHNN;

- JleNaTh OCO3HAHHBIM BBIOOP, apryMeHTHpPOBATh €ro, Opartb
OTBETCTBEHHOCTb 34 PEIICHUE;

-CII0coOCTBOBAaTh (POPMHUPOBAHUIO M TPOSIBICHUIO IITHPOKON
SPYAMLIMH B Pa3HbIX 00JaCTSIX 3HAHUM, TOCTOSIHHO MOBBILIATD
CBOM 00pa3oBaTeNbHBIN U KYJIbTYpHBIH YPOBEHB;

0) CaMOKOHTPOJIb:

WCIOJIb30BAaTh MpPHUEMBl peduIeKCUU Ui OLIEHKH CUTYalluH,

OoTpaxXkarb B YaCTH

IPUHUMATD
MOpaJIbHO-

ITP6 9. CdhopmupoBaHHOCT, COOCTBEHHOW IO3HUIIMH 10
OTHONIICHHIO K (u3udeckold WHPOPMAIUH, MOTydaeMOi
U3 pa3HbIX HMCTOYHHMKOB, YyMEHHMH  HCIHOJIB30BaTh
U(POBBIE TEXHOJOTHH ISl TIOUCKA, CTPYKTYPUPOBAHHUS,
WHTEPIIPETAllMM U TPEACTaBICHHUS Y4eOHONH M Hay4dHO-
MO YJIIPHON uHpOpMaLNH; pa3BUTHE YMEHUI
KPUTHYECKOI0 aHAJIM3a MOTy4aeMoil HHpopMaIuu
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BBEIOOpA BEPHOTO PEIICHHUS,

- yMEThb OIICHUBaTh PUCKA M CBOEBPEMEHHO NPUHUMATh
pPCeIICHUS IO UX CHUIKCHUIO,

B) YMOITMOHAIbHBIA WHTEJUICKT

- CTPCMJICHUC K OJOCTHXXCHHUIO HCIW M YCICXY, OITUMH3M,
WHUIMATUBHOCTh, YMEHHE JCHCTBOBaTh, MCXOAS W3 CBOUX
BO3MOXKHOCTEIA;

- CIIOCOOHOCTh TOHHUMATh SMOILMOHAIBHOE COCTOSHHE
JpYruX, yYUTBIBATDH €TI0 IIPU OCYIIECTBICHUHN KOMMYHUKAIUH,
CIOCOOHOCTH K COYYBCTBHIO M CONIEPEIKUBAHUIO;

- CHOC06HOCTI) BBICTpanBaTh OTHOLICHUWA C APYTHUMHU JIFOJIbMU,
3a00TUTBCS, TIPOSIBIIATH HHTEPEC U pa3peniaTh KOHQIUKTHI

OK 04. D¢pdexTuBHo
B3aHMMOJAEHCTBOBATDH
U padoTaThb

B KOJIJIEKTHBE

H KOMaH/Ie

JInyHOCTHBIE pPE3yJbTaThl JOJKHBI OTpakaTb B YacTH
LIEHHOCTU HAyYHOT'O [TO3HAHUSL:

- OBJIQJICBAaHUE HABBIKAMU Y4YEOHO-HUCCIIEIOBATEIBCKOM,
MPOEKTHOM M COIMAIBLHOMN JIEATEIIbHOCTH;

MeranpeameTHbIe pe3ynbTaThl JOJDKHBI OTpaxaTh:
Osnanenne YHUBEpCAIbHBIMHU KOMMYHUKATUBHBIMU
IEHCTBUSIMU .

0) COBMECTHasl IeATeIbHOCTD:

- TIOHMMaTh W WHCIOJb30BATh NPEUMYIIECTBA KOMaHIHOU
Y MHAMBHUAYaIbHON paboTHI;

- BBIOMpaATh TEMAaTUKy W METOABl COBMECTHBIX NEUCTBHM C
y4eTOM OOIIMX HHTEPECOB M BO3MOXKHOCTEH Ka)KAOTO UJIeHa
KOJIJIEKTHBA,

- MIPUHUMATh
OpraHU30BHIBATH
Y KOOPJAMHUPOBATH JIEUCTBUS MO €€ JOCTUKEHUIO: COCTABIIATD
IJIaH JEWCTBUM, paclpeaesisiTh poOJd C Y4ETOM MHEHUU
Y4aCTHUKOB, O0CYXIaTh PE3yIbTaThl COBMECTHON PabOTHI;
-OIIEHMBaTh KAa4e€CTBO CBOET0O BKJIAJa M KaXJOTO y4YaCTHHKA
KOMauipl B O0Omui pe3yiabTar 1Mo  pa3pabOTaHHBIM
KPUTEPUSIM;

-Ipe/yIaraTb HOBBIE TNPOEKTHI, OLIEHUBATh UJEH C MO3ULIUU

OCIn COBMECTHOM ACATCIBHOCTH,

I[IP6 10. OsnageHue ymeHusiMH pabOTaTh B TpyIIe

C BBINOJIHEHUEM pPa3JMYHBIX COLMAIBHBIX  POJIEH,
IIJIJAHUPOBATH paboty TPYIIIHL, paloOHAIBHO
pacupenenarb — ACATCIBHOCT B HECTaHIAPTHBIX

CUTyallUsX, aJeKBaTHO OLIEHMBATh BKJaJ KaXXJIOro W3
YYaCTHHUKOB TpYIIIBI
B pEIlIEHUE paccMaTpUBAEMOM MPoOIEeMBbI
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HOBU3HBI, OPUTHHAJIBHOCTH, MPAKTUUYECKOW 3HAYUMOCTH;
KOOPJAMHHPOBATh M  BBINOJHATH PabOTy B  YCIOBHSIX
peanbHOro, BUPTYaJIbHOTO 51 KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;

-OCYHIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TOBEICHHUE
B Pa3IMYHBIX CHUTYyallUsiX, TMPOSBIATH TBOPYECTBO U

BooOpakeHue, ObITh HHUIIUATUBHBIM.

OBgiazicHre YHUBEPCATBHBIMH PETYJISITHBHBIMH JICHCTBUSMU:
T) IPUHITHE CE0sl ¥ IPYTHX JIFOICH:

- NPUHUMATh MOTUBBI WU apPryMEHTHl APYTUX JIOACH MpH
aHaJM3e pe3yabTaTOB JIEATEILHOCTH;

- IPU3HABAThH CBOE MPABO U MPABO IPYTUX JIOACH Ha OIIUOKH;
- pa3BUBAThH CIIOCOOHOCTh TOHUMATH MHP C TTO3UIUH JPYTOTO
YeJI0BeKa

OK 05 OcyuecTBasiTh
YCTHYIO

U MICbMEHHYI0
KOMMYHHUKAIUIO

HA rocy1apCcTBEHHOM
sa3bike Poccuiickoit
Denepanuu

€ y4eToM
0oco0eHHOCTeH
COIHATBLHOTO

U KYJbTYPHOTO
KOHTEKCTAa

JInyHOCTHBIE pE3yJIbTATHI
3CTETUYECKOTO BOCITUTAHHUS:
- 3CTETHYECKOE OTHOIICHUE K MUPY, BKJIIOYasi ICTETUKY ObITa,
HAYyYHOTO M TEXHHMYECKOIO0 TBOPYECTBA, CHOPTA, TpPyHa
M O0IECTBEHHBIX OTHOIIEHUH;

B 00J1aCTH MaTPHUOTUYECKOTO BOCITUTAHHUSI IPOSIBIISATH:
-[IEHHOCTHOE OTHOLIEHHE K TOCYJIapCTBEHHBIM CHMBOJAM,
HUCTOPUYECKOMY M TPUPOJHOMY HACIEAUIO, NaMSTHUKaM,
TpaguuusM HapoaoB Poccuu, goctmxkenusam Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPYAE;

AOJDKHBI  OTpaXaTb B 4YaCTH

MeTtanpeMeTHbIe ~ pe3ylbTaThl  JIOJDKHBI  OTPaXKaTh:
OBnanenue YHHUBEPCATbHBIMU KOMMYHUKATHBHBIMH
JICUCTBUSIMHU:
a) obieHue:

- OCYIIECTBIIATh KOMMYHHUKAIIMU BO BCEX Cepax KU3HH;

- pacro3HaBaTh HeBepOaJbHBIE CpeICTBA OOIIECHNUS, TOHUMATh
3HAYEHHE COLMAIbHBIX 3HAKOB, PAacHO3HaBaTh MPEANOCHUIKU
KOH(IMKTHBIX CUTYallil U CMr4aTh KOH(JIUKTHI;

- pa3BepHYTO M JIOTUYHO U3Jaratb CBOK TOYKY 3pEHUs
C MCII0JIb30BAaHUEM S3BIKOBBIX CPEJICTB

I[TP6 1. CdopMuUpOBaHHOCTHh MPEACTABICHUNH O POIHU
U MecTe (PU3MKU U aCTPOHOMUU B COBPEMEHHOW HAy4HOI
KapTHHE MHpa, O CHCTEMOOOpasylomend poiu (Gu3nuku
B pa3BUTUU €CTECTBEHHBIX HayK, TEXHHUKHU
W COBPEMEHHBIX TEXHOJIOTMH, O BKJIAJAE€ POCCUUCKUX
U 3apyOCKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH;

NOHMMaHWE (U3MYECKOM CYHIIHOCTH  HaOJII0IaeMBbIX
SBJICHUH  MHMKpOMHMpa, MAaKpoOMHpa U  MEraMmupa;
NOHMMAaHWE PpOJIM  acTPOHOMUU B  IPAKTUUYECKOU
JESATEIBHOCTH 4eJI0BEKa

U JajbHEWIIeM HayYHO-TEXHHUYECKOM DPa3BUTHH, POJIU
¢u3uku B GOpMUPOBAHUU KPYrozopa U (HyHKIIMOHATIBHON
IPaMOTHOCTH 4YeJIOBeKa IS PEIICHUS TPaKTHYECKUX
3a1a4
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OK 07.
CopaeiicTBOBaThH
COXpaHEeHH IO
OKpY:Kawllel cpeabl,
pecypcocoepekeHn 10,
NMPUMEHATH 3HAHUS
00 U3MeHeHHH
KJIMMATAa, TPUHIHUIIBI
0epexIMBOro
NMPOM3BO/ICTBA,

3¢ dekTUBHO
JIeHCTBOBATH

B Ype3BbIYANHBIX
CUTYaIUAX

JIMYHOCTHBIE  PE3YNbTAThI
JKOJIOTMYECKOTO BOCIIMTAHUSA:
- ¢(hOPMUPOBAHHOCTH HKOJIOTUYECKOHN KYIbTYphl, HOHUMAHHE
BIUSHUSA  COLMAJIBHO-DKOHOMMYECKHX  IIPOLECCOB  Ha
COCTOSIHUE MNPHUPOJHOM M COUHUAIBHOM Cpelbl, OCO3HAHUE
r7100aJIbHOTO XapakTepa 3KOJ0rMYECKUX IpooiIeM;

- IUITAHUPOBAHUE U OCYILECTBIICHUE NCUCTBUI B OKPYKAIOILIEH
Cpelle Ha OCHOBE 3HAHMs ILEJIed YCTOMYMBOIO pa3BUTHSA
YEJI0BEUECTBA;

AOJDKHBI  OTpaXXaTb B 4YaCTH

aKTUBHOE  HEMpUATHE JACWCTBUI, MNPHUHOCAIINX  Bpea
OKpY>Kalollen cpere;
- QaKTUBHOE HEMpUATHE JCHCTBUI, NPUHOCIIIUX Bpea

OKpY>Kalolleu cpere;

- YMEHHE MMPOTHO3UPOBATH HEOIATONPUATHBIE SKOJIOTHUECKHE
MoCICACTBUA NPCAIIPUHUMACMBIX I[GflCTBI/Iﬁ, npeaoTspaliaTb
ux

I[MP6 8. CdopMupoBaHHOCTHP yMEHHUS TPUMEHATH
MOJIyYeHHBbIE  3HAHMSI ISl  OOBSCHEHUS  YCIOBUM
NpPOTEKaHUs (PUINYCCKUX SBICHUA B TPHUPOAC H IS
NPUHATHS TPAKTUYECKUX PEUICHUH B MOBCEIHEBHOMN
YKU3HU

I obecnieyeHus: 0€30MacHOCTH TPH  OOpalleHUur
c OBITOBBIMU ~ TpHOOpaMH U TEXHUYCCKUMHU
YCTPOMCTBAMH, COXpaHEHMsI 3JI0pPOBbS U COOJIIOJICHUS
HOPM 3KOJIOTMYECKOT0 MOBECHHS B OKPYXKAIOIEH cpese;
MOHMMaHUE HEOOXOAMMOCTH MPUMEHEHUS JOCTHKEHUN
¢buzuku

Y TEXHOJIOTUH I PAllMOHAIBHOTO IPUPOIOTOTIH30BaAHUS

IIK 1.1. Bemmoansars
IITYKATYpPHbIE
padoThl MO OTaENIKE
BHYTPEHHHX U
HAPYKHBIX
MOBEPXHOCTEH 31aHUU
U COOPY/KEeHHUH

- YMEHUE aHaJIU3UPOBATH U MPUMEHSATH [1OJIyYEHHbIE 3HAHUS
JUIsl OOBSICHEHUS SIBJICHHM, TPOIIECCOB, YCJIOBHM, CHUTYaIlHi,
BO3HHUKAIOMIUX B MPAKTUYECKON JEATENbHOCTH U JUIA
npUHATUSA () (HEKTUBHBIX pEILICHUH;

- JUCUMIUIMHUPOBAHHOCTb U OTBETCTBEHHOCTh 32
pe3ynbTaThl MpodeccnoHalbHOM 1eATeNbHOCTH;
- CaMOCTOATEIbHOCTH pu peleHnu
MIPOU3BOJICTBEHHBIX 3ajay;

- yYMEHHUE MCIIOJIb30BaTh pa3jIMyHble BUABI MO3HABATEIbHON
NEeSITeIbHOCTH JUIsl pEIIeHUs TPOU3BOICTBEHHBIX 3a/1a4;

- yMeHHe M00BIBaTh W MCIOJIb30BaTh HHPOPMAIIHIO B cepe
npoeCCUOHATILHON JIeATENbHOCTH;

- KOMMYHUKaOeJIbHOCTb, yMEHHE BBICTpauBaTh
KOHCTPYKTHUBHBIE B3aMMOOTHOIICHHUSI B KOMaHIHOH paboTe 1o
pEelIeHHI0 00IUX MPOPEeCcCCHOHANBHBIX 3a/1a4.

Pa3INYHBIX

-C(i)OpMHpOBaTI) YMCHUA IMIPUMCHATH IMMOJIYYCHHBIC 3HAHWA
JUIS TIPUHATUS NPAKTUYECKUX PEHICHUI B MOBCEAHEBHOM
KHU3HH, U1 obecrieueHus: 0€30MacHOCTHU MPU 00pallieHun
¢  OblTOBBIMM  mpuOOpaMM M TEXHUYECKUMHU
YCTPOMCTBAMH, COXpPAHEHHUS 3J0POBBS H COOJIIOJICHHS
HOPM 3KOJIOIMYECKOTI0 MOBEJCHUS B OKpYXKaroIlel cpese;
IIOHUMaHHuE H€O6XOI[I/IMOCTI/I MMPHUMCHCHUSA Z[OCTI/I)KGHI/Iﬁ

¢u3ukn M TEXHOJOTMH I pallOHAJIBHOTO
MPUPOIONOIB30BAHUS;

- cdopMupoBaThb YMEHUs IPUMEHSATH
ANEKTpU(ULIMPOBAHHOE U py4yHOE OO0OpyIOBaHHE U
MHCTPYMEHT;

- chopMupoBaTh 3HAHUS TEXHOJIOTUU

MPUTOTOBIICHUS, HAHECEHHSI U 00paOOTKH MITYKATypHBIX
pacTBOpPOB M CMECEN;

- chopMHpoOBaTh YMEHUsI COOMIOIATh TPEOOBAHHUS

OXpaHbl TpyJda NpPU HAXOKICHUM HA CTPOUTEIBHOU
TUTIOIIAJIKE.
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2. CTpyKTYypAa U cojiep:KaHue 00111e00pa30BaTeIbHOI TUCIHIIIMHBI

2.1. O0beM TUCHUNJIMHBI U BUJbI y4e0HOI padoThI

Bup yueOHoii padoThl O0bem B
yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 180
OcHoBHOE coepxxaHue 104
B T.4.
TEOPETUYECKUE 3aHATHUS 76
J1a00paTOPHO-TIPAKTUYECKUE 3aHATHUS 28
IIpogeccuonanbHO OpEHTHPOBAHHOE CO/lep:KaHKe (coep:KkaHne 58
NMPUKJIAJTHOT0 MOYJIfA)
TEOPETUYECKUE 3aHATHUS 40
J1a00paTOPHO-TIPAKTUYECKHUE 3aHATHUS 18
IIpomexyTounas arrecTanms (3K3aMeH) 18
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2. CTpyKTYypa u cojepkaHue 00111e00pa3oBaTe/IbHOM JUCIMILIHHbI

2.2. TemaTn4yecKkHi IJIAH U COJAEPKAHNE JUCUUILIMHBI «DU3NKA)»

Macca tena. Cwia. Ilpunnun cynepno3unmu cui. Bropoit 3akoH HeroToHa myis MaTepuanbHOU
Toukr B HHepuuanbHOil cucteme otcuera (MCO). Tperuit 3akoH HploToHa 171 MaTepuabHbIX
TOYeK. 3aKOH BceMUpHOro tsaroreHus. Cuna Tspkectu. IlepBas kocmuueckass ckopocTb. Cuinal
ynpyroctu. 3akoH ['yka. Bec tenma. Tpenue. Buabl Tpenus (mokosi, ckoiabxeHus, kaueHus). Cuma
rpeHusi. Cyxoe Tpenue. Cuna TpeHHs CKOJIBXKEHHUS U cuiia TpeHus nokosd. Kosdduiument tpenus.
Cuna conpoTUBIIEHUS NIPU JIBUYKEHUU Tella B )KUAKOCTU Uiy rase. [locTynarenbHoe U BpalaTeabHOe
NBIDKEHUE a0COJIOTHO TBEPAOrO Tesia. MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpalieHus. 1lnedo cuisbl.

'Y ciioBust paBHOBecus TBepaoro tesna B MCO

HaumenoBanue Conep:xkanue yuye0HOro Mmarepuasa (0CHOBHOE M MPO(decCHOHAILHO OPUEHTHPOBAHHOE), Oo0bem | Dopmupyembie
pa3/iesioB H TeM J1a0opaTopHble M MPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOAY.JIb (MIPH HAJTHYHHU) YacoB | KOMIETEeHIUH
1 2 3 4
Pa3zien 1. dusuka U MeTOAbI HAYYHOT0 MO3HAHUS 2
Tema 1.1 ConepikaHue y4eGHOro MaTepuasia 2 OK 03
Beenerue dusnka - HayKa o npupoje. HaydHbie METO/IBI MO3HAHUS OKPYKAIOMIEro Mupa. Pojib sKcriepuMenTa OK 05
U TEOpPUHU B IpOLECCE MO3HAHUS MPUPOJBL. DKCIIEPUMEHT B ¢u3uke. MojaenaupoBanue GU3NIECKUX
ABICHMM M 1npoueccoB. Hayuneie runore3pl. Pusnyeckue 3aKOHBI M TEOpUH. ['paHuUIBI
NPUMEHUMOCTH (u3nueckux 3akoHoB. [IpuHumn coorBercTBuss. Poiab u mecto Qusuku B
(bopMUPOBAHNN COBPEMEHHOM Hay4YHOU KapTUHBI MUPA, B IPAKTUYECKON JESITEIbHOCTH JTHOAEH
Pa3mes 2. MexaHuKa 16
Tema 2.1 Conep:xxanue yueOHOro MmaTepuajia 4
Kunemaruka Mexanuueckoe JBMKeHHE. OTHOCHUTENIBHOCTh MeXaHHueckoro JBmkeHus. Cucrema oTcueTa.
Tpaektopus. Ilepemenienue, ckopocTb (CpefHsisi CKOPOCTb, MTHOBEHHAsl CKOPOCTh) M YCKOpPEHHE
MaTepHaJIbHOW TOYKH, MX HPOEKIMH HAa OCHU CHCTeMbl KoopAuHAT. ClOoKeHHe NepeMelleHud u
CloKeHHe cKopocTel. PaBHOMEpHOE M PaBHOYCKOPEHHOE NpSMOJMHENWHOE NBMKeHue. I'padpuku
3aBHCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUs, MYTH U TepeMelIeHHs] MaTepUaibHON TOYKH OT
BpeMeHu. CB0OOJHOE MajneHUe. YCKOpeHHue CBOOONHOrO TmajeHus. KpuBonmuHelHOE IBUKEHUE. OK 01
JIBMKEHME MAaTEepHAIbHOM TOYKU 10 OKPY)KHOCTH C ITOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO. YTJIOBas OK 02
CKOPOCTb, TWHEWHAass CKOpoCTh. [lepuos u yactota oOpamenus. LleHTpocTpeMuTeIbHOE YCKOPEHHE OK 04
Tema 2.2 Conep:kanue y4e0HOro MaTepuasia 4 OK 05
JluHamnka I IpuHiun otHOcHTenbHOCTH ['amunes. IlepBsiii 3akoH HproToHa. MHEpuManbHble CHCTEMBI OTCUETA. OK 07
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JlaGopaTopHO-nIpaKkTHYeCKUEe 3aHATHS

1.  UccnemoBaHue  3aBUCHMOCTH  CHJI  YIOPYFOCTH,  BO3HHKAIOIMX B IPYKHHE
U pE3MHOBOM 00paslie, OT uxX JeopMauu.
2. lccnenoBanue ycioBHi paBHOBECHS TBEPAOTO Tejla, UMEIOLIEr0 0Ch BpaLICHHsI

Tema 2.3
3aKOHBI COXPAHEHUS B
MEXaHUKE

Conep:xanue yueOHOro MmaTepuajia

Mexannueckass pabora u MoiHocTh. Kunetnueckas sHeprus. IloteHuuanbHas sHeprusi. 3akoH
COXpaHCHHSI MEXaHWYECKOW HHepruu. PaboTa CHUIBI TSHKECTHM W CWIBI yrnpyroctd. [IpumeHeHwme
3aKOHOB cOoXpaHeHus. Microip30BaHue 3aKOHOB MEXAHUKH JIJIs1 OOBSICHEHHSI IBUYKEHUSI HEOECHBIX Tel
M JUIsl pa3BUTHS KOCMUYECKHX HCCIICIOBAHUM, TPAHUIbI PUMEHUMOCTH KJIACCUYECKOW MEXAHHKHU.
MnynsC MaTepHalibHOM TOYKHU (Tena), CHUCTEMbl MaTepuaibHBIX ToueK. MMmynsc cuibl u
M3MEHEHUE UMITyJIbCa TeNla. 3aKOH COXpaHeHHUs umilyibca. PeaktuBHOe nBukenue. Pabora cuiibl.
MormHocTh cunbl. KuHeTudeckass »HEprusi MaTepuaabHOM TOuku. Teopema 00 H3MEHEHHUH
KUHETUYECKON  »sHepruu. lloreHumanbHas  sHeprusa. [loTeHnumanpHas  3HEPrUss  ymnpyro
medopMupoBaHHON TpyxkuHBL. [loTeHnManpbHas »Heprus Tena BOMU3M TMOBEPXHOCTH 3EMIIH.
[MoTeHunanpHble U HEMOTEHIMANbHBIE CHIIBI. CBsI3b PabOThl HEMOTCHIIMAIBHBIX CHUJI C U3MEHECHUEM
MEXaHUYECKOW SHEPTUU CUCTEMBI TEJl. YIIPYIUe U HEYIIPYTUE CTOJIKHOBEHUS

JIabopaTopHO-IpaKTHYeCKHE 3aHATHUS

3. HccnenoBanue cBsizM paOOThl CHJIBI C U3MEHEHHEM MEXAHMYECKOW IHEPruu Tejla Ha MpUMepe
ACTSKEHUsSI PE3UHOBOTO KI'yTa

Paznen 3. MoJieky.asip

Hasl (lmsmca U TEPMOAUHAMHUKA

16

Tema 3.1

OCHOBBEI
MOJICKYJISIPHO-
KHHETUYECKOU TeOpUHr

Conep:xxanue yueOHOro MmaTepuajia

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJIIPHO-KMHETUYECKOH TEOPUHM U MX ONBITHOE OOOCHOBAHHME.
bpoyHoBckoe nBuxkeHue. Juddysus. Xapakrep IBHKEHUS U B3aUMOAECWCTBUS YACTHI] BEIIECTBA.
Mogenu CTpOeHHUs ra30B, KHUJIKOCTEH U TBEPAbIX TeJl U OOBSICHEHHWE CBOWCTB BEIECTBA Ha OCHOBE
pTUX Moaeneld. Macca m pasmepsl Monekyn. KonmdectBo BemectBa. [locrosiHHas Asoranpo.
TeruioBoe paBHOBecue. Temneparypa u ee m3mepenue. lllkama temneparyp lLlenbcusa. Mopens
uaeanbHoOro raza. OCHOBHOE ypaBHEHHME MOJIEKYJISPHO-KMHETHYECKOM TEOpUU HAEAIbHOIO Tas3a.
IAGCONIOTHAs TeMIIepaTypa Kak Mepa CpeHeld KHHETHUYECKOM SHEepPruM TEIJIOBOTO JBMKEHHS YaCTHUIL
ra3a. [[Ixana remneparyp KenpBuna. ['a30BbIe 3akoHBI. YpaBHeHuEe MeneneeBa-Knanelipona. 3akoH
JlampToHa. M30mporecckl B UeaJbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM BemlecTBa. I 'paduyeckoe
NpeCTaBICHNE H30IIPOLIECCOB: M30TEPMA, H30X0pa, n300apa

JIaGopaTopHO-IpaKTHYEeCKHE 3aHATHUS

4. Ormpenenenue mMacchl BO3JlyxXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEpEHHH o0beMa KOMHATHI,
TaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEU.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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5. VccienoBanne 3aBUCHIMOCTH MEXTy TapaMeTpaMH COCTOSIHHS Pa3peKEHHOTO ra3a

Tema 3.2
(OCHOBBI
TEPMOJIMHAMUKHU

Conep:xanue yueOHOT0o MmaTepuajia

BuyTpennsas sHeprus. Pabora m Temonepenada. KoauuecTBO TeIUIOTHL. YpaBHEHHE TEIJIOBOIO
Oananca. [lepBoe Hauano TepmoauHaMUKU. AnnadaTHbii npouecc. Bropoe Hayaio TepMOIMHAMMKH.
TermoBbie nuratenu. KIIJ TtemoBoro asuratens. OxpaHa npupopbl. TepmoaumHaMHuuecKas
cucreMa. BHYTpeHHSS JHEpPrus TEPMOJMHAMHYECKOW CHCTEMBI M CIIOCOOBI €€ HM3MEHEHHUSI.
KosinyecTBO TEIIOTHl W paboTa. BHYTpeHHSs SHEpPrus OJAHOATOMHOIO HJEANBbHOrO rasza. Bumbl
TEIUIoNEepeaut: TEIJIONPOBOJHOCTh, KOHBEKLINS, U3IyUyeHHUE. YIelIbHAs TEIIOEMKOCTh BEIIECTBA.
KosnyecTBo TemioTsl npu Temonepenade. [lonsrue o6 agmaGatHoM mnpouecce. IlepBblii 3akoH
TepMOIMHAMHKH. [I[puMEeHeHue MepBOro 3aKOHAa TEPMOAMHAMHUKHU K H3omporeccaMm. I 'paduueckas
uMHTeprnpeTanus paboTel rasza. Bropoil 3akoH TepmonuHamuku. HeoOpaTuMocTh mpoueccoB B
npupoze. Temnosble MamuHbl. [IpuHIMIEL 1eficTBUS TemoBbIX MaluH. [IpeoOpa3oBanus sHepruu B
rerutoBbIX MamuHax. Koadduument nonesnoro aevicteus termmoBoit Mamuuel. L{ukn Kapao u ero
KO3(QULMEHT MOJE3HOro AeHCTBUA. DKOJOrMYecKHe MpoOIeMbl TEIJIOIHEPreTUKU. TeXHUuuecKue
yCTpOMCTBa M IPAKTHUYECKOE MPUMEHEHUE: [IBUraTellb BHYTPEHHErO CropaHusi, OBITOBOM
XOJIOIUJIbHUK, KOHIULIMOHED

JlaGopaTopHO-TpaKTHYECKHE 3aHATHS

6. 3mepenne yaenpHoM TemI0eMKOCTH

Tema 3.3
ArperaTHble
COCTOSTHUS BEILIECTBA
1 (GazoBbie
MEepPEXO0/Ibl

Conep:xanue yueOHOro marepuajia

[TapooOpa3zoBanne u KoHaeHcanus. lcnapenwme u kumneHue. AOCONIOTHAS W OTHOCUTEJIbHAs
BIQXKHOCTh BO3/AyXa. HacwlllleHHBIH map. YaenbHas TemjaoTa NapooOpa3oBaHMs. 3aBUCHMOCTh
TeMIepaTypbl KWIeHUs OT aaBleHus. TBepmoe Tteno. Kpucrammuueckume u amopdHbie Tena.
IAHM30TpOIUsl CBOMCTB KpucTtaiioB. XKuakue kpucramuibl. CoBpeMeHHble MaTepuaibl. [lnaBnenue u
KpucCTaJIM3aus. Y ienbHas TerioTa miasineHns. CyonumManus. YpaBHEHHE TEIIOBOro OanaHca

JIaGopaTopHO-IpAKTHYECKHE 3AaHATHS

7. OnpeiesieHue BIaXXHOCTH BO3yXa

Pa3nen 4. DjieKTpoaMHAMMKA

20

Tema 4.1
(JIEKTpOCTaTHKA

Conep:kaHue y4eGHOT0 MaTepuaja

OJNeKTpU3anusl Tell. DJEeKTpUuecKuil 3apsia. J(Ba Buaga snexkTpuyeckux 3apsaoB. [IpoBogHukw,
IMTASIIEKTPUKH U TIOJYNPOBOJHHUKUA. 3aKOH COXPAHEHUS AJIEKTPUUECKOro 3apsga. BzammoperncrBue
BapsiioB. 3akoH Kynona. Toueunslid anekTpuyeckuil 3apsa. Diekrpudyeckoe nosie. HampsxeHHOCTh
PIEKTpUYECKOro moJigd. [IpuHIMI Cynepno3uiuu 3MEKTPUYECKUX MoJied. JIMHUM HanmpsyKeHHOCTH

PJICKTPHUYCCKOT'O ITOJIA. Pabora cun QJICKTPOCTATUYCCKOI'O T10JIA. IloTrenuuan. Pa3HOCTh NOTEHIIMATIOB.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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[TpOBOMHUKN W IUAJIEKTPUKH B AJIEKTPOCTATHYECKOM IToJie. JIMAnmeKTpuueckas MpOHUIIAEMOCTb.
D1eKTpoeMKOCTh. KoHieHcaTop. DIeKTPOEeMKOCTh IJIOCKOTO KOHACHCATOPA. DHEPIrus 3apspKeHHOTO
KOHJICHCATOpa

JlabopaTopHO-IpaKTH4YeCKHE 3aHATUSA

8. HSMepeHI/IC OJICKTPOCMKOCTHU KOHJCHCATOPpAa

Tema 4.2
TlocTosITHHBII

Toku B pa3nu4HbIX
cpenax

BHCKTpI/I‘ICCKI/Iﬁ TOK.

Conep:kaHue y4eOHOT0 MaTepuaJia:

DIIEKTPUUECKHUI TOK. Y CIOBUS CYIIECTBOBAHUS AIEKTpUueckoro Toka. Mcrounuku Toka. Cuia Toka.
ITocrossuubii TOK. Hanpsokenue. 3akon Oma Jyuisi ydacTka Lenu. DJIEKTPUYECKOE CONMPOTHUBIICHHUE.
'Y nenpHOE compoTuBieHUE BemlecTBa. [locienoBaTenbHoe, napauiesibHOE, CMEIIAHHOE COSAMHEHUE
npoBoAHUKOB. PaboTa snexTpuueckoro Toka. 3akoH J[xoymns-Jlenna. MOIIHOCTE AIEKTPUYECKOTO
TOKA. DJEKTPOJBIDKYIAs CHJIa M BHYTPEHHEE CONMPOTHUBIICHHE HCTOYHMKA TOKa. 3akoH Oma st
MOJHOM (3aMKHYTOM) snekTpuueckoi menu. KopoTkoe 3amblkaHue. DJIEKTPOHHAsI MPOBOAMMOCTH
TBEPJIBIX METaJIOB. 3aBHCHMOCTD COTNPOTHUBIICHHUS METaJIOB oT TeMIIepaTyphI.
CBEpXIpPOBOAUMOCTb. JJIEKTPUYECKUH TOK B Bakyyme. CBOHCTBa 3JIEKTPOHHBIX ITYYKOB.
[ToxynpoBoanuku. CoOCTBEHHAss U MPUMECHAsI MPOBOJAMMOCTD MOJIYNPOBOAHUKOB. CBOMCTBA P-N-
nepexona. [loaynpoBogHHKOBBIE NPUOOPHL. DJIEKTPUUECKUNW TOK B pacTBOpax M pacIuiaBax
DIIEKTPOJIUTOB. DJIEKTPOIUTHUYECKAS AUCCOLMALMS. DJIEKTPOIN3. DJIEKTPUUYECKUM TOK B Tra3ax.
CaMOCTOSITENIbHBIM U HECAMOCTOSITENbHBIN pa3psa. Monnus. [1nazma

JlabopaTopHoO-IpaKkTHYeCKHe 3aHATHUS

0. MI3yyeHne CMEIIaHHOTO COCTUHEHUS PE3HCTOPOB.
10. Mi3mepeHue 211eKTpOABIKYILEH CHIIBI HCTOYHHKA TOKA ¥ €T0 BHYTPEHHETO COMPOTHBIICHUS.
11. HabmogeHue >5eKTposn3a

Tema 4.3
MarauTHOE TI0JIe.
DNeKTpOMarHuTHas
IMHIOYKIIASL.

Conep:xanue yueOHOro marepuajia

[TocTossHHBIE MarHuThl. B3anMoOAENCTBHE MOCTOSHHBIX MArHUTOB. MarHuTHoe moJie. Bekrtop
MarHUTHOW MHAYKUWU. [IprHIMI Cynepno3ulMM MarHUTHBIX MOJIed. JINHUM MarHUTHOW MHIYKLIUH.
KapTuHa TMHUIA MarHUTHOW WHIYKIIMH TOJI MTOCTOSTHHBIX MarHUTOB. MarHuTHOE MoJie MPOBOJAHUKA
c TokoMm. KapTuHa NMHUN WHAYKIIMM MarHUTHOTO TOJIA JJIMHHOTO NPSIMOTO NPOBOJHUKA H
BAMKHYTOTO KOJIBIIEBOTO MPOBOJHHKA, KaTymku ¢ TokoM. OmnbIT Opcrepa. B3aumopelctBue
MPOBOJHUKOB ¢ TOKOM. Cuiia Amrmepa, ee Moayib U Hampasienue. Cuna JlopeHua, ee Moaynb U
HarpaBieHue. J[BIKeHHE 3apsoKeHHOW YacTHIBI B OJHOPOJHOM MarHWUTHOM Tmosie. PaGota cuitbr
Ulopenua. fIBneHue dSJIEKTPOMAarHUTHOM HMHAYKIUU. [lOTOK BEKTOpa MArHMUTHOM WHIAYKLIHH.
OJIEKTPOABIKYIAas CUIa WHAYKIHMHM. 3aKOH 3JIEKTpOMarHuTHOW wHAykuun @Papanes. Buxpesoe
DIEKTPUYECKOE ToJie. DNEKTPOABMXKYIAs CUjla HWHIAYKUMM B TPOBOJHUKE, JIBUKYILIEMCS

MOCTYNAaTeIbHO B OJHOPOAHOM MarHUTHOM mose. IIpaBuno Jlenna. MHAyKTHBHOCTB. fIBIEHUE
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CaMOMHAYKIUH. DJEKTPOJBUXKYIIAs CHJIAa CAMOMHIYKLIMU. DHEPIrUus MarHUTHOTO IMOJIA KaTYIIKH C
[TOKOM. DJIEKTPOMArHUTHOE T10JI€

JlabopaTopHO-nIpaKkTHYeCKUEe 3aHATHS

12. UccnenoBanue nelCcTBUA MOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.
13. V3yyeHue siBneHUs 3J1€KTPOMArHUTHOW MHIYKIUS

Pa3mea 5. Koreoanus

H BOJIHbI

24

Tema 5.1
MexaHUYeCcKHe U
BIIEKTPOMarHUTHbIE
KOJICOaHHS

Conep:kaHue y4eOHOro MaTepuaJjia

Copnepxxanue y4eOHOIo MaTepuaJia:

KonebarenbHass cuctema. CBoOOJHBIE MexaHHYeckHe KojeOaHus. ['apmMoHMueckue KosebGaHusl.
[Mepuon, dacrora, amruMTyaa u ¢asa konebanuid. [IpykuHHBIH MasTHUK. MaTeMaTHYeCKUN
MasTHUK. YpaBHEHUE TapMOHMYECKHX KosieOaHui. IIpeBpaiieHue sHepruu NpU rapMOHHUYECKHUX
koseOanusax. Konmebarenbupii KOHTYp. CBOOOAHBIE AIIEKTPOMArHUTHBIE KOJICOAHUS B HICATHHOM
K0JIeOAaTEIbHOM KOHTYpe. AHAJIOTUS MEXy MEXaHUYECKHMMHU U 3JIEKTPOMArHUTHBIMU KOJeOaHUSIMH.
@opmyna TomcoHa. 3aKOH COXpaHEHHsS DJHEPTMU B HJCATBHOM KOJeOaTeNTbHOM KOHTYpE.
[IpencraBiaeHue o 3aTyxarolux KojeOaHUsIX. BoiHyXk/eHHbIe MexaHuueckue kosiebanus. Pe3onanc.
BoIHyKI€HHBIE AJIEKTpOMarHuTHele KojeOanus. [lepemennbiil Tok. CUHyCOUANbHBINA IEPEMEHHBIH
TOK. MOIIHOCTE INEPEMEHHOIO TOKa. AMIUIMTYJIHOE M JCUCTBYIOLIEE 3HAYCHHE CHJIBI TOKA U
HanpspkeHus. Tpanchopmarop. [IpousBoacTso, nepenaya v noTpeOIeHUE dIEKTPUUECKON IHEPIHH.
DKOJIOTUYECKME PHUCKUM IPH IPOU3BOJCTBE DJIEKTPUUECKOM 3Hepruu. KysbTypa HCIOIB30BaHUsA
PIEKTPOIHEPIUU B TOBCEAHEBHOM KU3HU

JIaGopaTopHO-IpaKTHYECKHE 3aHITHS

14. VccnenoBaHue 3aBHCUMOCTH TEPUOJIa MaNbIX KoJeOaHW Tpy3a Ha HHUTH OT JIJIMHBI HUTH W
MacChl Tpy3a.

15. HccnenoBanue NMEPEMEHHOTO TOKAa B IEMH U3 MOCIIEAOBATEILHO COCAMHEHHBIX KOHJIEHCATOPA,
KaTYIIKH M PE3UCTOPA

Tema 5.2
MexaHU4eCcKue 1
BIEKTPOMArHUTHBIE
BOJTHBI

Conep:kaHue y4eGHOr0 MaTepuaJa:

MexaHnuyeckHe BOJIHBI, YCI0BUsA pacnpocTtpaHeHus. [lepuon. CKkopocTe pacnpocTpaHeHUs U JUIMHA
BoJHBL. [lomepeunsle U TpoaoJibHBIE BOJHBL. MHTEpdepeHrs U Tudpakius MEXaHWYECKUX BOJIH.
3ByK. CkOpoCTh 3ByKa. [ poMKkocTh 3Byka. BricoTa ToHa. TemOp 3Byka. DIeKTpOMArHUTHBIEC BOJIHBI.
YcnoBusl U3IIydeHMs DJIEKTPOMAarHUTHBIX BOJIH. B3auMHasg opueHranus BekropoB E, B, v B
PIEKTPOMAarHUTHONW BOJHE. (CBOWCTBA SJIEKTPOMAarHUTHBIX BOJH: OTpPaXXE€HUE, IPEIOMIICHUE,
nonspuzanus, audpakuus, wuHTepPepeHuus. CKOpPOCTh AJIEKTpOMarHUTHBIX BoOJH. [llkana

PICKTPOMAriMTHBIX BOJIH. HpI/IMeHeHI/Ie OJICKTPOMArdMuTHBIX BOJIH B TCXHHUKEC H 6LITy. HpI/IHHI/IHBI

OK 01
OK 02
OK 04
OK 05
OK 07
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PaZUOCBA3M U TeNeBUIeHUs. Paaronokanus. DIeKTpOMarHUTHOE 3arps3HEHNE OKPY)KAIOIIen Cpeibl

Tema 5.3
OnTuka

['eomerpuueckas ontuka. [IpsAMOIMHENHOE pacIpoOCTpaHEHUE CBETAa B OJHOPOAHOW cpene. Jlyu
cBeTa. TodeuHbl MCTOYHUK cBeTa. OTpakeHUE CBeTa. 3aKOHBI OTpakeHus cBera. IlocTtpoenue
M300paXeHUI B TUTIOCKOM 3epKaie. [Ipenomienne cBera. 3aKOHBI IPEIOMIICHUS cBeTa. AOCOTIOTHBIN
nokasarenb mpenomiieHus. llomHoe BHyTpeHHee oTpaxeHnue. I[IpenenbHbIE Yroia MOJIHOTO
BHyTpeHHero oTpakenus. Jlucnepcus cBera. CrnoxkHbIi coctaB 6enoro ceera. [[Ber. Cobupatomue u
pacceuBaromue JuH3bl. ToHkas nuH3a. OKYCHOE pacCTOSHHE W ONTHUYECKas CUiia TOHKOW JIMH3BI.
[MocTpoenre M300pakeHUI B COOMPAIONINX M pacCceUBaOIMUX JuH3aX. DopMyla TOHKOW ITUH3BI.
YBenuueHue, naBaeMoe JUH30M. [Ipenensl NpUMEHUMOCTH TE€OMETPUYECKOM ONTHUKU. BonHoBas
ornrtuka. MaTepdepenius ceera. KorepeHTHbIE HCTOYHUKH. Y CIIOBUSI HAONMIOACHHUS MaKCUMYMOB U
MUHUMYMOB B HUHTep(EpPEHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.
Jluppaknus ceera. udpakumonHas pemierka. YciaoBUE HaOJIONEHUS TIABHBIX MAKCUMYMOB IIpU
MaJeHU MOHOXPOMATHUECKOTo cBeTa Ha qudpakinoHHyto peueTky. [lonsgpuzanus cBera

JlaGopaTopHO-IpaKTHYEeCKHE 3aHATHS

16. Onpenenenue noka3aress NpeaIoMIIECHUs CTEKJIA.
17. UccrnenoBanue CBOMCTB N300payKEHU B JIMH3AX.
18. HaGuroeHue TUCrepcun CBeTa

Paznen 6. OcHOBBI cClIeHATIbHOI TEOPHH OTHOCUTEILHOCTH

o

Tema 6.1

OCHOBBI CIIEIINATHLHON
TEOPUH
OTHOCHTEIBLHOCTHU

Conep:kaHue y4eGHOT0 MaTepuaJa:

I paHuLBI  NPUMEHMMOCTH  KJIACCHYECKOM  MexaHuku. llocrymarel  crnenuanbHOW — TEOPUH
OTHOCHUTEJIBHOCTH: NHBAPUAHTHOCTb MOAYJISI CKOPOCTH CBETA B BAKyyM€, IPUHIIUIT OTHOCUTEIBHOCTH
OWHITEHA. OTHOCUTEIBHOCTh OAHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHU U COKPAILLEHUE JJIMHBI.
OHEprus W UMIYJIbC PEISITUBUCTCKOW dYacTulbl. CBSI3p Macchl C DHEPrUEd U HMMITYJIbCOM
EJSITUBUCTCKON YaCTULIbI. DHEPIHsl MOKOs

OK 01
OK 02
OK 04
OK 05

Pa3zgea 7. KBantoBas

(puszuxa

14

Tema 7.1
JJ1eMEHTHI KBAHTOBOM
OITUKHA

Conep:kaHue y4eOHOro MaTepuasa:

doronsl. Popmyna [lnanka cBs3u 3Heprun GoTOHA € €ro YacTOTOM. DHEprust U UMMYJIbC (HOTOHA.
OtkpeiTe U uccienoBanue ¢orodddexra. Onbitel A.I. CroneroBa. 3akoHbl (oTOdPdeKTa.
YpaBuenune OiinmrTeiiHa s pororddexra. "KpacHas rpanumna" dotodrddekra. JlaBnenue cperta.
Omneitel [1L.H. JlebeneBa. Xumudeckoe NeHCTBUE cBeTa. TeXHMUYECKHE YCTPONCTBA M MPAKTUYECKOE
npuMeHeHue: (OTOANEeMEHT, GOTOAATUHK, COJTHEUHas OaTrapesi, CBeTOMOT

Tema 7.2
CtpoeHue aToma

Conep:kaHue y4eOHOro MaTepuasa:

Monenb atoma Tomcona. OnbiTel Pezepdopaa o paccesauto -yactuil. [lnanerapnast monens aroma.

HOCTYJ'IaTBI Bopa. I/I3J'Iy‘-ICHI/IC 1 IIOTJIOIICHHEC (I)OTOHOB IIpru IMepexoa€ aroMa C OJHOI'0 YPOBH:

OK 01
OK 02
OK 04
OK 05
OK 07
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bHepruu Ha apyrod. Buabl criekTpoB. CHEKTp YpPOBHEW SHEpruM aroma Bojoponaa. BoyiHOBBIE
cBoiictBa wactuu. Bonnbl ne bpoiing. KopnyckynspHo-BosHOBOM ayanu3M. CHOHTaHHOE H
BBIHYX/ICHHOE n3iydeHue. udpakius 3JeKTpOHOB B KpUCTAIUIaX. Y CTPONCTBO U MPUHIUI PabOThI
mazepa. TexHMUYeCKHE YCTPOICTBA M NPAKTUYECKOE NPUMEHEHHE: CIEKTPAJIbHBIA aHaJIN3
(crieKTpocKoI), Jia3ep, KBAHTOBBIH KOMIIBIOTED

JlabopaTopHO-IPpaKTH4YeCKHE 3aHATUSA

19. HaGnroaeHue JIMHEHYaToro CreKkTpa

Tema 7.3
ATOMHOE SIAPO

Conep:xanue yueOHOIro MaTepuaJia

DKCIIEPUMEHTBI, JOKA3BIBAIOIINE CIOKHOCTh CTPOCHHA Anpa. OTKpeITHE pagUOaKTUBHOCTH. OIBITHI
Pesepdopna 1o ompeneneHUI0 COCTaBa pPaguoOaKTUBHOTO u3MydeHus. CBoiicTBa anbda-, Oera-,
ramMma-u3JIydeHus. BinsHue paguoakTMBHOCTM Ha JKUBBIE OpraHu3Mbl. OTKpBITME IPOTOHA H
HeliTpoHna. Hykionnas moxens simpa ['eitzenOepra-MiBanenko. 3apsn siapa. MaccoBoe 4uciio sipa.
M3otonbl. Anbda-pacnaj. DIEKTPOHHBIM M MO3UTPOHHBIM Oera-pacnan. ['amma-uznydyeHnue. 3akoH
[paZOaKTUBHOTO pacnaja. JHEprus CBA3M HYKJIOHOB B sjpe. SnepHbie cuibl. Jledekr mMaccel sapa.
Snepuble peakiuu. [lenenue u cuntes snep. SnepHsiit peakrop. TepmosaepHblid cunTes. [IpoGnemMsl
M [EPCHEKTUBBI  SACPHOM HHEPreTHKH. OKOJIOTMYECKHE AaCleKThl SIIEPHOW  DHEPIEeTUKH.
OneMeHTapHble vacTUlbl. OTKpBITHE TO3UTPOHA. MeToapl HaONIOACHUS M PErucTpaluu
DIIEMEHTAPHBIX YacTIl. DyHIaMeHTaIbHbIE B3aUMOAeHCTBUS. EnuHCTBO hr3nueckoll KapTHHBI MUPA

Pa3nes 8. JiieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

Tema 8.1 DnemeHThI
ACTPOHOMUU U
acTpo(hU3UKH

Conep:xanue yueOHOro marepuajia

OTtanbl pa3BUTHs acTpoHoMmuH. [IpuKkiiamHoe W MHPOBO33PEHUECKOE 3HAYCHHE acTpOHOMHH. Bupy
3Be3qHOr0 Heba. Co3Be3us, SpKUe 3BE3/Ibl, TUIAHETHI, X BUANMOE JIBIKeHHe. ColHeYHas cucTeMa.
[Mnanersr 3emHOM rpynnbl. [lnanersi-rurantsl. Manbie Tena ConHeuHol cuctemsl. CodHIle,
dotocdepa u atmocepa. ConHeunast akTuBHOCTh. VicTounuk sHeprun ColiHIIa U 3Be3/1. 3BE3/Ibl, X
OCHOBHBIC XapaKTEPUCTHKU. JlmarpamMma "CHEKTpaIbHBIA KJIACC - CBETUMOCTH'". 3BE3/IbI TJIABHOM
MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTD "'Macca - CBETUMOCTb" JUIsl 3B€37] IJIaBHOM MOCJIE10BATEIbHOCTH.
BuyTtpennee ctpoeHue 3Be3n. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOKICHUM M SBOJIOIUU
ConHua u 3Be37. DTanbl KU3HU 3Be31. Mueunsiil [1yTs - Hama [Nanaktuka. CrniupanbHas CTPYKTYpa)
["anakTuky, pacupeneneHue 3Be3/, raza u noiid. [lonoxxenue u nBuwxenue CoisHia B [anaktuke.
Tunsl ramakTuk. [Imockas u chepuueckas noacuctemsl [anakTuku PaguoramakTUKA U KBa3aphl.
UepHble IbIphl B Aapax ranaktuk. Beenennas. Paciupenne Beenennoil. 3akon Xa66ma. Pazoeranue
ranakTuk. Teopust bonbiioro B3psiBa. PenukroBoe u3nydenue. MacmraOHasi CTpykTypa BeeneHHoid.
MeTtaranaktuka. Hepenenusie npo6ieMbl aCTPOHOMHH

JIaGopaTopHO-TIpAKTHYECKHE 3aHATHS

OK 01
OK 02
OK 03
OK 05
OK 07

22




20. HaGmromeHuss HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BAHMEM KOMITBIOTEPHBIX TPHIIOKEHUHN IS
OIMPCACIICHHUA ITOJIOKCHHA HeOECHBIX 06’b€KTOB Ha KOHKPCTHYIO JaTy: OCHOBHBIC CO3BC3OUsA
CeBepHOro MOTyIHIapus U spKUe 3BE3/Ibl

IIpogeccnoHaTbHO OPHEHTHPOBAHHOE CO/Iep:KaHue (Co/lepKaHNe MPHUKJIATHOT0 MOAYJIsH) 58 OK 01
Tema 9.1 Coaep:xkaHue yueOHOro MaTepHaJia 10 OK 02
DIeKTpUYeCcKHii TOK [DIEKTPUUYECKUN TOK B METalaX, B JIEKTPOJIMTAX, ra3ax, B BaKkyyMme. DIEeKTposin3. Buabl ra3oBbix OK 03
B Pa3JIMYHBIX cpeaax pa3psnoB. TepmosnexkTpoHHas sMmuccus. llmazma. DnekTpuyeckuil TOK B IMOJYNPOBOJIHUKAX. OK 05
CoOcTBeHHAass W TpuUMecHas MpoBoauMocTd. P-n mepexon. IlpumeHenue mMOIyNpPOBOIHUKOB. OK 07
[ToynpoBoHuKOBBIE TIprOOpel B mpodeccun 08.01.28 MacTtep OTHENOYHBIX CTPOUTEIBHBIX W K 1.1
ITeKOpaTUBHBIX PadOT.
UlaGopaTOpHO-TIPAKTUYECKUE 3aHATHUS 4
Pemenne 3amay ¢ npodeccmoHanbHON  HampaBiieHHOCThIO Tpodeccuu  08.01.28 Mactep
OTJICJIOUHBIX CTPOUTEIBHBIX U JIGKOPATUBHBIX paloT.
Tema 9.2 Conep:xanue yueOHOro MaTepuaJia 10
DJIeKTPOMATHUTHASL [SIBIEHNE SJIEKTPOMAarHUTHOM WHAYKUMU. BuxpeBoe nsnekrtpuyeckoe mnosne. D/JC wuHayknum B
HHIYKIHSA IMBUKYIIUXCA TPOBOJHUKAX. SIBleHHME caMOMHIYKIUH. WHIYKTUBHOCTh. ODHEPrus MarHUTHOTO
moJisi TOKa. B3auMOCBSA3b AJNEKTPUYECKUX M MarHUTHBIX mosied B mpodeccun 08.01.28 Macrep,
OTJIEJIOYHBIX CTPOUTEIIHHBIX M IEKOPATUBHBIX PaboT.
UlaGopaTopHO-IIpaKTUYECKHE 3aHATHUS 4
Pemienne 3amad ¢ mpodeccroHaTbHOM HampaBieHHOCThIO To mpodeccun 08.01.28 Macrtep
OTJICJIOYHBIX CTPOUTEIBHBIX U IEKOPATUBHBIX paloT.
Tema 9.3 Conep:xanue yueOHOTro MaTepHuaJia 10
JaekTpoMarHuTHble [(CBOOO/HBIE >JIEKTPOMAarHUTHble KosiebaHus. [IpeBparieHue sHepruu B KoJeOaTEIbHOM KOHTYpE.
KOJIe0aHUS 1 3aryxawolue 3JIeKTPOMarHuTHele KosiebaHus. ['eHeparop He3aTyXarolMX 3JIEKTPOMarHUTHBIX
BOJIHBI KosieOaHui. BeIHyKeHHBIE 5eKTprueckue konedanus. [lepemennslii Tok. ['eHepaTop nepeMeHHOro
roka. llomydenue, mepenaya u pacmpeaesieHue sekTposHepruu B npodeccun 08.01.28 Macrtep
OTJICJIOYHBIX CTPOUTEIBHBIX U IEKOPATUBHBIX paloT.
UlaGopaTOpHO-TIPAKTUYECKUE 3aHATHUS 4
Permenue 3amau ¢ npodeccuoHanbHON HanpaieHHOCThIO npodeccun 08.01.28 Mactep OTAET0YHBIX
CTPOMTENBHBIX M JEKOPATHBHBIX padoOT.
Tema 9.4 Ilpupoaa CoaepkaHue y4eOHOIro MaTepuasa 10
cBeTa 3akoHBl OcBemleHHocTH B mpodeccun 08.01.28 Mactep OTAENOYHBIX CTPOUTEIBHBIX U
ITeKOpaTUBHBIX PadOT.
UlaGopaTOpHO-TIPAKTUYECKUE 3aHATHUS 6
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Pemenue 3amad ¢ mpodeccroHanbHON HampaBiieHHOCThIO 1o mpodeccun 08.01.28 Mactep
OTACIIOYHBIX CTPOUTCIIBHBIX U JCKOPATUBHBIX pa60T.

IMpomexxyTouHnasi arrecTamus (IK3aMeH)

18

Bcero:

180
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3. YcioBus peajn3alnui NporpaMMsl 00111€00pa30BaTeI1bHON THCHUTLIMHBI

3.1. s peajqu3anuu nNporpaMmbl TUCHUILUINHBI IMEETCS B HATTMYUU
y4ueOHbIN KaOuHeT «Du3nKay.

B cootBercTBum ¢ TpeboBanusimu ®I'OC COO k mMarepuaabHO-TEXHHYECKOMY 00€CTICUCHUIO
ydaeOHOro mpoiiecca 0a30BbIi ypOBEHb Kypca (DM3WKH Ha YPOBHE CPEIHETO OO0IIero oOpa3oBaHUS
U3y4aeTcs B yCIOBUSIX KaOWHeTa (PU3UKHU.

B kaOunere pus3nku umeercss HeoOxoanMoe JabopaTopHoe 000pYyJOBAHUE IJISI BHIMIOJTHEHUS
yKa3aHHBIX B IpOTpaMMe o PU3MKE MPAKTUIECKUX padoT U IEMOHCTPAIMOHHOE 000PYIOBaHHE.

JleMOHCTpallMOHHOE 000PYAOBaHUE 00ECIIEYNBAET MOCTAHOBKY MEPEYNCICHHBIX B IPOTPaMMe
no (¢u3MKE KIIOYEBBIX JEMOHCTPAIM JJIi WCCIIEAOBAHUS H3YyYaeMbIX SIBJICHHH U IPOLECCOB,
SMIIUPHUUYECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHHUUYECKUX MPUMEHEHHI.

JlaboparopHoe oOopymoBaHue [Uisi J1a0OpaTOPHBIX M NPAKTHYECKUX paboOT B BHUJE
TEMaTHYECKUX KOMIUIEKTOB 00ECIeuMBaeTCAB pacuére OJHOTO KOMILIEKTAa Ha JBYX OOy4YarolIUXCS.
Temaruueckue KOMIUIEKTHI J1a0OpaTOpPHOTO OOOPYIOBAaHHS TMOCTPOEHBI Ha  KOMIUIEKCHOM
UCTIOJIb30BAaHUM AQHAJIOTOBBIX M HU(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX H3MEPHUTEIbHBIX
CHCTEM B BHJIE IIU(PPOBBIX JTa00OpaTOPHUi.

Ob6opynoBaHue yueOHOro kabuHera:
- I0CaIOYHbIE MECTA 110 KOJIMYECTBY 00yUarOIuXCs;
- pabouee MeCTO MpenojaBarTes;
- KOMIUIEKT y4eOHO-HarIsAHbIX 10COOUI;
- KOMIUIEKT 3JIEKTPOHHBIX BUAEOMATEPHUAJIOB;
- 3aJJaHKS JUIs1 IPOBEPOYHBIX paboT;
- Ipo(eCCUOHATILHO OPUEHTUPOBAHHbIE 3a/IaHMS;
- MaTepualIbl FK3aMeHa.
TexHuueckue cpeicTBa 00y4eHus:
- IEPCOHAIBHBIN KOMITBIOTEP C JMIIEH3MOHHBIM ITPOTPAMMHBIM 00eCIIeUeHUEM;
- IPOEKTOP C IKPAHOM.
[TepedeHb 1EMOHCTPALMOHHOTO U JIAOOPATOPHOTO OOOPYIOBAHUS:

[Tudposas nabopaTopus o (pu3MKe AJs MPeroaaBaTes;
[Tudposas nabopaTtopus no ¢pusnke A1 00ydaroLerocs;
Becsl TexHu4eckne ¢ pa3HOBECaMU;

KomrmiekT 1t 1a60paTopHOro NpakTUKyMa 0 O THKE;

oW e

KomrmiekT [1st 1abopaTopHOTo MPaKTUKyMa Mo MEXaHHUKE;

6. Kommiekt g aboparopHOro  MpakTHKyMa IO MOJEKYJsIpHOW  (u3mke
U TEPMOIMHAMUKHY;

7. Kommuekr ISt 71a00paTOPHOTO paKTUKyMa o JNEKTPUUECTBY
(c renepaTropom);

8. KommuiekT ais u3ydeHus: BO30OHOBISIEMBIX MCTOUYHUKOB SHEPTHH (COJHEYHOH, BETpOBOU
DHEPTuH, OM0-, MEXaHWMIECKOH B TEPMOIJICKTPUIECKOIN SHEPTETUKH);

9. AmmepmeTp 1abopaTOpPHBIN;

10. BombT™eTp 1abopaTOpHBIN;

11. Konopumerp ¢ HaOOpOM KalIOpUMETPHUUECKHX Tell;

12. Tepmometp 1ab0OpaTOPHEIA,

13. Kommuiekr ISt U3YyYEHUS OCHOB MEXaHHKH, THEBMATUKU
¥ BO30OHOBJISIEMBIX HCTOYHUKOB YHEPTUH;

14. Bapometp-aHnepous;



15. bnok nuTaHus peryinupyemblii;

16. Beb-kamepa Ha TOJABHKHOM IITATUBE;

17. Buneokamepa 1y1si paboThI C ONITHYECKUMH MPUOOPaAMH;

18. I'eneparop 3ByKOBOM;

19. T'urpomeTp (TIcuxpomMerp);

20. I'py3 HaGopHBI;

21. JluHaMOMETp AEMOHCTPAIIMOHHBIN;

22. KOMIUIEKT MOCY/bl AEMOHCTPAIMOHHON C MPUHAIIIC)KHOCTSIMU;

23. MaHoMeTp >KUKOCTHOM I€MOHCTPALMOHHBIN;

24. MeTtp n1eMOHCTPAIIMOHHBIN;

25. MUKpPOCKOII IEMOHCTPAIIMOHHBIN;

26. Hacoc BakyymubIit KomoBckoro;

27. CTOJUK IOaBEMHBIN;

28. lllTaTuB 1eMOHCTPAIMOHHBIN (PU3NUECKHUIA,

29. DIeKTPOIUINTKA;

30. HaGop nmeMOHCTpaIMOHHBIN 10 MEXaHUYECKUM SBIICHUSIM;

31. HaGop meMOHCTpaIMOHHBIN 1O TUHAMUKE BPAIATSIILHOTO JIBHKCHUS;

32. Habop n1eMOHCTpaIMOHHBIN M0 MEXaHUYECKUM KOJIeOaHUsIM;

33. Habop neMoHCTpaIimOHHBINA BOJTHOBBIX SIBJICHUH;

34. Benepko Apxumesna;

35. Masarauk MakcBemia;

36. Habop ten paBHOrO 00BEMA;

37. HaGop Ten paBHOI MaccChl;

38. TIpubop mist neMoHcTpanuu aTMOc(HEepHOTO JaBJICHHUS,

39. Ipu3ma, HAKIIOHSIOMIASICSI C OTBECOM;

40. Ppryar 1eMOHCTPAIIMOHHBIIH;

41. Cocynsl cOOOIIAONIINECS;

42. CrakaH OTJIMBHOH IEMOHCTPAIIOHHBIIA;

43. Tpy6xa HrroToHa;

44, lap ITackans;

45. Habop 1eMOHCTpaIMOHHBIHN 110 MOJEKYISIPHON (PU3UKE U TETUIOBBIM SBICHUSIM;

46. Habop 1eMOHCTpAIIMOHHEIH 110 Ta30BBIM 3aKOHAM;

47. Habop xanmuisipos;

48. TpyOka mysi JeMOHCTPAITUU KOHBEKITUHU B KUKOCTH;

49. [uaHAPBI CBUHIIOBBIE CO CTPYTOM;

50. [Iap ¢ KombIOM;

51. BBICOKOBOJIBTHBIM HCTOUHHK;

52. T'eneparop Ban-ne-I'paaca;

53. Jlo3umerp;

54. KaMepTOHBI Ha Pe30HAHCHBIX SIIHUKAX;

55. Kommuiekt  mpubOpoB WM TNPUHAMIEKHOCTEH  JJIS  JEMOHCTpPAlldd  CBOWCTB
AJIEKTPOMArHUTHBIX BOJIH;

56. KomrutekT puOOpoB TUTST W3YICHHUS MIPUHIIUITOB paaronpueMa
U paJuorepenayn;

57. KomIuiekT mpoBoJOB;



58. Maruut nyroo6pa3Hslii;

59. Marsut noJIoCOBOM JEMOHCTPAIIMOHHBIN;

60. MammuHa snekTpodopHasi;

61. MasTHHUK 2JIEKTPOCTATUYCCKUIA;

62. HaGop 1o u3y4eHno MarHuTHOTO T0JIs1 3eMIIH;

63. HaGop nemMoHCTpalMOHHBIHM 110 MArHUTHOMY TOJIIO KOJIBIIEBBIX TOKOB;
64. HaGop neMoHCTpanMOHHbI 10 MOTYIPOBOIHUKAM;

65. Habop neMoHCTpanoHHbIH 110 TOCTOSITHHOMY TOKY;

66. HaGop neMoHCTpalMOHHbIH 110 3JEKTPUYIECKOMY TOKY B BaKyyME;
67. HabGop neMOHCTpaliMOHHBIH 110 3JIEKTPOJUHAMUKE;

68. Habop s meMOHCTpaIuy MarHUTHBIX TOJICH;

69. HaGop s neMOHCTpaIuy JICKTPUIECKUX MOJICH;

70. TpanchopmaTop yueOHBIH;

71. ITanouka CTEKJIIHHASL;

72. Tlanouka 00HUTOBAS,

73. Tlpubop Jlenua;

74. Crpenku MarHUTHbIE HA IITAaTUBAX;

75. CyitaH 3JeKTpOCTaTHUECKHUI;

76. IITaTUBBI H30IUPYIOIINE;

77. DneKTpOMarHutT pa3oopHbI;

78. Habop neMOHCTpallMOHHBIH [0 T€OMETPUUECKOMN OINTHKE;

79. Habop neMOHCTpaIlMOHHBIN 110 BOJTHOBOM OITHKE;

80. CnexTpockon IBYXTpYOHBIA;

81. HaGop cnekTpanbHBIX TPyOOK C HICTOYHUKOM ITUTAHHUS;

82. YcranoBka s uzyuaenus porodrddexra;

83. Habop nemoHCTpanmoHHbIH 110 mocTostHHOHM [Tanka;

84. KoMIuteKT HarIsIHbIX MOCOOUH /17151 MOCTOSIHHOTO UCTOJIb30BAHUS;
85. Komrutekt nopTpeToB 11t opopmileHHs KaOUHETa,;

86. KoMIuieKT 1eMOHCTPALMOHHBIX YUeOHbBIX TaOIHII.

Nudopmanuonnoe odecneyenne 00ydeHus

Jns peanu3alMM MpOrpaMMbl JUCHUIUIMHBI OWOMMOTEUHBIM (OHJ HMeeT NedaTHble U
AIIEKTPOHHBIE YUEOHUKH.

OcHOBHBIC HCTOYHHMKH:

1. JmurtpueBa B.®. ®dusuka s npodeccuili U crequanbHOCTEH TEXHUUYECKOro Mpoduiis:

yueOHUK JuIg 00pa30BaTENbHBIX YUpPEKACHUH cpea. pod. odpa3zoBanus. — M., 2022.

2. JImutpueBa B.®. ®dusuka qia npodeccuil M crenuanbHOCTEH TEXHUYECKOTO MPOQHIIS.
COopHuk 3agau: yued. mocoOue i 00pa3oBaTeNbHBIX YUpEeKICHUN cpel. mpod. oOpa3oBaHus. —
M., 2023.

3. Tpodumona T.1., Dupcor A.B. ®usuka. CipaBounuk. — M., 2022,

4. ®upcoB A.B. ®usuka a1 mnpodeccuil U CHEUMATBHOCTEH TEXHUYECKOIO H
€CTECTBCHHOHAY4YHOTO mpoduiiel: ydeOHUK mJisi 00pa3oBaTENbHBIX YUPEKICHUU cpea. mpod.
obpazoBanus / mox pex. T. Y. Tpodumosoii. — M., 2023.

JlonoJHUTeIbHbIEe HCTOYHHKH:



1. Camoiinenko I1.M. COopHHMK 3amad M BOMNpOChl NO (Qu3MKe: ydueOHOe mmocodue JuIs
CTYJICHTOB 00pa30BaTENbHBIX YUPSKIACHUN CcpeaHero mnpodeccuoHanbHoro odbpazoanusi / I1.I.
Camoiinenko, A.B. CepreeB — M.: U3narenbckuil eHTp «Akanemus», 2023.

2. Jlykamuun B.M. COopuuk 3amad mo dwusuke, B.M. Jlykamun, E.B.MBanosa. — M.:
IIpocsemenue, 2023.

3. Kabapaun O.®. ®duzuka: CrpaBouHble MaTepHaibl: ydyeOHbIE TOCOOUS ISl yYalIUXCs. -
M.: Ilpoceenue, 2022.

4. PeimkeBnu A.Il. @wusuka. 3amauamk. 10 — 11 ki1.: mocobue nnst oOieo0pa3oBaTeIbHBIX
yupexaenuit / A.Il. PermkeBuu. — M.: lpoda, 2022.

5. O®wusuka B TabIMIIAX YHHUBEPCAJIBHOE CIPABOYHOE IMOCOOME JUIS MIKOJBHHKOB H
aOUTYpPUEHTOB.

Ilepeuenb UnTEpHET-pECypPCoOB:
1. Equnas KOJIICKIIUS 1 (POBBIX 00pa3oBaTeNbHBIX pecypcoB.—Pexum

nocryma:http://school-collection.edu.ru/catalog/pupil/?subject=30;

2. KM-mikoma. — Pexxum mocryma: http://www.km-school.ru/;

3. Otkpeitas pusuka.—Pexum gocrymna:
http://www.physics.ru/courses/op25part2/design/index.htm;

4. Inardopma SAKnacc — Pexxum mocryma: http://www. yaklass.ru /;Poccuiickast
9JIEKTPOHHAsI 1IKoja — Peskum mocryma: http://www.resh.edu.ru/;

5. ®usmka.ru. — Pexum  gocryma:  http://www.fizika.ru;

6. ®UITN (BIIP 11 kmacc) — Pexum gocryma: http://www.fipi.ru /;DnexTpoHHbiii yueOHUK—

Pesxxum noctyma:http://www.physbook.ru/.



http://school-collection.edu.ru/catalog/pupil/?subject=30
http://www.km-school.ru/(дата
http://www.physics.ru/courses/
http://www/
http://www.resh.edu.ru/
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4. KOHTPOJIb M OlIeHKA Pe3y/JIbTATOB OCBOCHU S JUCIUIJIMHBI
KoHuTposib, ¥ omeHKa pe3yabTaTOB OCBOCHUS 00IIEe00pa30BaTEIbHOM  AMCIUILUTHHBI
PacKpBIBAIOTCS Yepe3 NHUCHMUILIMHAPHBIC PE3YJIbTAaThl, HANpaBJIeHHbIE Ha (GOPMHpPOBAHHUE OOLIUX M

npodecCHOHATBHBIX KOMIIETEHIIMI MO pa3/ieliaM U TeMaM COJIepKaHusl yueOHOro Marepuaia.

Koa n naumenoBanue
(hopMupyemMbIX KOMIIETEHIM

Pa3zgen/Tema

Tun oeHOYHBIX
MepOonpUSTHIA

OK 01. Bsibupats crocoOsl
pereHus 3aay
npodeccnoHaABHON e TeIbHOCTH
NPUMEHUTEIIPHO K  Pa3JInYHBIM

Pasnen 2. Temnr 2.1., 2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2., 3.3.

Pasgen 4. Temer 4.1.,4.2., 4.3

Pasznen 5. Temnr 5.1.,5.2,, 5.3.

PO ECCHOHAIBHON e TEIHHOCTH

Pazgen 7. Temwr 7.1, 7.2, 7.3
Pa3zgen 8 Tema 8.1
ITo/c

Pa3zgen 5. Temsr 5.1.,5.2., 5.3.

Paznen 6 Tema 6.1
Pasgen 7. Temnr 7.1, 7.2, 7.3
ITo/c

OK 05. OcymecTBisiTb yCTHYIO
U MIHMChMEHHYI0 KOMMYHHKAIIUIO HA
rOCYIapCTBEHHOM SI3BIKE]
Poccutickoit denepanuu ¢ y4eToM
ocoOeHHOCTeH COLIMAJIBHOTO
U KYJIbTYPHOTO KOHTEKCTa

Pasgen 1. Tema 1.1

Paznen 2. Temsr 2.1., 2.2., 2.3.
Pasgen 3. Temsr 3.1., 3.2., 3.3.

Pasnen 4. Temr1 4.1.,4.2., 4.3

Pa3zgen 5. Temsr 5.1.,5.2,, 5.3.

Pasmen 6. Tema 6.1

KOHTCKCTaM Pasnen 6. Tema 6.1

Pazgen 7. Temwr 7.1, 7.2, 7.3

Paznen 8 Tema 8.1

ITo/c
OK 02. Hcnonb3oBats| Paznen 2. Temsr 2.1., 2.2., 2.3.
COBpPEMEHHbIE CpelcTBa IOUCKa, Paszmen 3. Temsr 3.1., 3.2., 3.3. YCTHBIN OIPOC;
AQHaJIM3a u uHTepnpeTaunn Paznen 4. Temer 4.1., 4.2., 4.3 (pOHTAIBHBIAOIPOC;
MH(OpMAUK Pasznen 5. Temsr 5.1.,5.2,, 5.3. KOHTpOJIbHAs padoTa;
1 WHGOPMAIMOHHBIE TEXHOJIOTHH Passen 6. Tema 6.1 HABTIONCHHE
ISt BBIIIOJTHECHHMS 3a7ay|

3a BBIMOJIHCHUEM
n1abopaToOpHBIX PadoT;
MPAaKTUYECKHE PaOOTHI

OK 03. [Inanuposats Pazmen 1. Tema 1.1

(pemenue
u  peanu3oBbiBaTh  coOcTBeHHOE Paznen 3. Temsr 3.1., 3.2., 3.3.

Ka4yeCTBEHHBIX
npodeccHoHaIbHOE Paznen 4. Temsr 4.1.,4.2., 4.3 1 pACHETHEIX 3272%);
151 JIMYHOCTHOE pasBuTHE, Pasnen 8 Tema 8.1 p Aad);
peAPUHUMATEITBCKYIO Mo/c TCCTUPOBAHUC,
mesITenbHOCTD pPEIICHUC KCUC-3a1aY;
B npodeccuoHanbHOl  cdepe, BBITIOJTHEHUE
KCII0JIL30BATh 3HAHUA MPAKTUIECKIX
Mo TMpaBoBOM ©  (PUHAHCOBOM 3aaHnN
FPaMOTHOCTH B pa3IMYHBIX POdECCHOHANBHOI
PKU3HEHHBIX CHUTYaITUSIX HaTPABIEHHOCTI;

b
OK } 04. 3(1)(1)61%TI/IBH0 Paznen 2. Temsr 2.1.,2.2., 2.3. BBIIOHEHUE 3a1aHHi
B3aNMMOIENCTBOBATE H PabOTaTh .
i KonneII[c e 1 Omatne p Paszgen 3. Temsr 3.1., 3.2., 3.3. NPOMEKYTOUHOIH
Pasgen 4. Temnr 4.1.,4.2., 4.3 ATTeCTALMN




Pazgen 7. Temwr 7.1, 7.2, 7.3
Pasnen 8 Tema 8.1
ITo/c

OK 07. ConelicTBOBAaTH,
COXPAHEHHUIO OKpPYXAIolehd Cpeibl,
PECYpCOCOEPEIKECHUIO, TTPUMEHSATH
3HaHUgd 00 W3MEHEHHH KJIHMMAarTa,

[IPUHITATIBI OEepEIKITUBOTO
MPOU3BOICTBA, 3¢ (HeKTHBHO
IeCTBOBAaTh B YpPE3BbIYANHBIX|
CUTYyaIUsIX

Paszpen 2. Temr1 2.1., 2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2., 3.3.
Pasnen 4. Temr1 4.1.,4.2.,4.3
Paznen 5. Temnr 5.1.,5.2., 5.3.
Pazgen 7. Temnr 7.1, 7.2
Pazgen 8 Tema 8.1

ITo/c

I1K 1.1. BImoaHATh IITYyKaTypHbIE
[pabOThI [0 OTAETIKE BHYTPEHHUX U
HapY>KHBIX IOBEPXHOCTEHN 31aHUN U
coopyskeHui (M3CIIUHA, Y3JI0B,
meTaneil)

ITo/c Tema 9.1 — 9.4




