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tpeboBanuit ®I'OC CIIO no npodeccuu 26.01.09 MoTopuct cyaoBoii u padoueii
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1. O0mas xapakrepucTuka padodeil mporpamMmbl 0011e00pa3oBaTeJIbHOM
AUCHUIIMHBI «DU3uKa»

1.1. MecTo AUCHUIIMHBI B CTPYKTYpe oOpa3oBaTenbHOM nporpammsl CIIO:
O6meo6pazoBaTenbHas guciuiuinHa «duszuka» sgBisercss 00sA3aTENbHOW YaCThIO
0011e00pa3oBaTeIbHOTO IMKIAa 00pa30BaTEIBLHON MPOTpaMMBbl B COOTBETCTBUU C
®I'OC CIIO no mpodeccun 26.01.09 MoTopuct cya0Boii.

1.2. leau u muiaHupyemble pe3yJbTaThl OCBOCHUS TUCIUILIAHBIL:

1.2.1. Hean 1uCUUIJIMHBI:

Copeprkanue mporpaMmsbl 00111€00pa30BaTENIbHON TUCITUTUIMHBI Du3nKa
HAIpPaBJICHO Ha JOCTHXKEHUE CISAYIONIUX IIeJICH:

o dbopMHpoBaHHE MHTEpECa W CTPEMJICHHUS OOyYarolMXcs K HayYHOMY
U3YYEHUIO IPUPO/IbI, PA3BUTHE UX UHTEIIEKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

o pa3BUTHE TIPEACTABICHUM O HAyYHOM METOJA€ TIO3HAHUA |
dbopMUPOBaHUE UCCIIEIOBATEILCKOIO OTHOIIEHUS K OKPY KAIOUIUM SIBICHUSIM;

o dbopMHUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KAaK pe3yjbTaTa HU3y4YeHUs
OCHOB CTPOCHHS MaTepUu U (PyHIaMEHTATbHBIX 3aKOHOB (DH3UKH;

o dbopMupoBaHUe yMEHUN OOBSCHATH SBJICHUS C HCIOJIb30BAHUEM
(Gu3MUeCKUX 3HAHUI ¥ HAYYHBIX JOKA3aTeIbCTB;

o (dbopMHupOBaHUE TIPEACTABICHUA O POJIU (QU3MKHU TSI PA3BUTHS APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTrkeHre 3TUX LieJied 00ecleunBaeTCs PelICHUEeM CIEAYIONIUX 3aaad B
nporiecce u3yueHus Kypca GU3uKd Ha YPOBHE CpeIHEro o0IIero oopa3oBaHus:

o MpUOOpETEeHNE  CHCTEMbl  3HaHUH 00  0o0mMX  (PU3HMYECKHUX
3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHUIX, BKIIOUYAs MEXaHUKY, MOJICKYJIAPHYIO (DU3HUKY,
AIEKTPOJMHAMUKY, KBAHTOBYIO (DU3HKY M DJIEMEHTHI aCTPOPU3UKHY;

o dbopMHpOBaHWE YMEHUH TIPUMEHATH TEOPETUYECKHE 3HAHUSA IS
00BbsICHEHHSI (DU3UYCCKUX SIBICHHH B TIPUPOAC W IS TPUHATHS TPAKTHICCKUX

pEIIEHU B MOBCEHEBHOM KU3HH;



o OCBOEHHE CIOCOOOB pEIIeHMs Pa3jMyYHBbIX 3a7ad C SIBHO 3aJaHHOU
du3nueckoil MOJEINbIO, 3a/ad, MOJAPa3yMEBAIOIIMX CaMOCTOATEIBLHOE CO3/IaHHE
(bu3HYeCKO MOJIEIIH, COOTBETCTBYIOIICH YCIOBHUSIM 33]1a4H;

o NOHUMaHUEe (PU3NYECKUX OCHOB W MPUHLHUIIOB JEUCTBUS TEXHUYECKUX
YCTPONCTB M TEXHOJOTUYECKUX MPOLECCOB, MX BIUSIHUS HA OKPY>KAIOIIYIO CPENY;

o OBJIAJICHUE METOJaMH CaMOCTOSTEILHOTO TUIAHUPOBAHUS U TTPOBEICHUS
GU3MYEeCKUX  JKCIIEPUMEHTOB, aHajM3a © UWHTEpHpeTanud  WHPOPMAIHH,
oTnpeeeHus JOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

o CO3[JaHHE€  YCIOBUM [  pa3BUTUS  yMEHHM  IPOEKTHO-

HCCIIEIOBATENIBCKOM, TBOPUYECKOMN AEATEIBHOCTH.



1.2.2. Ilnanupyembie pe3yabTaTbl 0CBOCHHS 0011e00pa30BaTeIbHON TUCHUILINHBI B cooTBeTcTBHU ¢ PI'OC CIIO n
Ha ocHoBe ®I'OC COO
O6mue kommnerenuuun (ganee — OK) u npodeccuonanbubie komnereHiuu (namee — I[IK) ®I'OC CIIO B cooTHeceHUM ¢

JUYHOCTHBIMHU, METANpeIMETHBIMU U TPEAMETHBIMU pe3ylibTaTaMu o0ydeHus 6a3oBoro ypoBHsa (nmaiee — [1P6) ®I'OC COO

MpCaCTaBJICHLI B Ta6J'II/II_[eZ

Koa m HanmMeHoBaHue
¢popmupyembIx
KOMIleTeHI M

HJ'IaHI/IpyeMI)Ie pe3yJbTaThbl 0OCBOCHUSA NMMPOrpaMMbI 10 JTUCHUIIJINHE

O6mme!

JMcuunIMHAPHbIE?

OK 01. Bei0upartb
CIoCco0bI peieHust
3agay4
npogdeccuoHaIbLHOM
AeATEeJBbHOCTH
NPUMEHUTEJIbHO

K pPa3ju4YHbIM
KOHTEeKCTaM

JInyHoCTHBIE pPE3yNbTATHI
TPYZIOBOTI'O BOCITUTAHHUS:

JOJDKHBI OTpaXaTb B 4YaCTHU

- TOTOBHOCTb K TpPYyAY, OCO3HaHUE IIEHHOCTH MAacTepCTBa,
Tpynomooue;

- TOTOBHOCTb K aKTHBHOM JEATCILHOCTH TEXHOJIOTHYECCKOM
Y COLIMAJILHOM HAMPaBIEHHOCTH, CIIOCOOHOCTh HHUIIUUPOBATH,
IJIAHUPOBaTh M CAMOCTOSITEJIBHO  BBIMOJHATH  TaKylo
JIeITEIIbHOCTB;

- HWHTEepeC K pasnu4HbIM cdepam npodecCHOHaTHLHOU
JIeSITCIIbHOCTH,

- TOTOBHOCTh M  CHOCOOHOCTH K  0OOpa30BaHHUIO

U caMo00pa30BaHUIO Ha MPOTSHKEHUN BCEH JKU3HH,

- YMEHHE MPOTHO3UPOBATh HEOIArONpPUATHBIE SKOJIOTHYECKHE
MIOCJIE/ICTBHSI MPEAIPUHUMAEMBIX JAECHCTBUM, MPEIOTBPAILATh
Ux;

MeranpeameTHbIe pe3yabTaThl JOJKHBI OTPaXkKaTh:
OBnajieHHe yHMBEPCAJIbHBIMH yYeOHBIMU IO3HABATEIbHBIMU

I[IP6 1. CdopMUpPOBaHHOCTh MPEACTABICHUNH O pOJIU
1 MecTe (PU3UKU U aCTPOHOMHUU B COBPEMEHHOM Hay4dHOMU
KapTHHE MHpa, O CUCTeMooOpasyloled ponu (U3MKU B
pa3BUTUN €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOTHMH, O BKJIAaJ€ POCCUHCKHX
n 3apyOeXHBIX YYEHbIX-(DU3UKOB B pa3BUTHE HAyKU;
NOHMMaHWe (U3NYECKOM CYIIHOCTH  HaOJII0JaeMbIX
SIBJIGHUH  MHKpPOMHpa, MakKpoMHMpa M  MEramupa;
NOHMMAaHHUE pOJIM  ACTPOHOMUM B  IIPAKTHYECKOHN
NESATENIbHOCTH  4eloBeKa M JajbHeiIieM HaydyHo-
TEXHUUYECKOM pa3BUTHH, ponn bu3uKu
B (GOpMHUPOBaHMM Kpyrosopa Hu (YHKIHOHAIHHOU
IPaMOTHOCTH YE€JOBEKa JUISl PELICHHUs MPaKTUYECKUX
3az1a4;

IIP6 2. CdopMupoBaHHOCTb YMEHMH paclio3HaBaTb
¢usnueckue  sABIEHUS  (mpouecchl) U OOBACHATH
UX HA OCHOBE M3YYEHHBIX 3aKOHOB: PaBHOMEPHOE

1 O6ume pe3ynbTaThl CHOPMYIUPOBAHEI B COOTBETCTBUH C TMYHOCTHBIMU U MeTanpeaMeTHbiMu pesyiasraramu @T'OC COO, B GopMUpOBaHUH KOTOPBIX y4acTBYeT 00IIe00pa3oBaTebHas AUCLHHUIUINHA.
2 JIucUMIUIMHAPHBIE PE3YJILTATHI CHOPMYIIMPOBAHBI M IPOHYMEPOBAHBI B COOTBETCTBHY C TPEOOBAHUAMHU K IIPEAMETHBIM pe3yJIbTatam 6a3080ro yposHs (ITP6) ®I'OC COO (Ilpukas MuHoOpHayKu
Poccun ot 17.05.2012 Ne 413 (pemakuust ot 27.12.2023 1.).




NEUCTBUSIMU:
a) 0a30BBIC JJOTHYECKHE JICHCTBUS:
CaMOCTOSATENIbHO  (OPMYJIMPOBaTh W  aKTyaJIU3UPOBATH

npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE; YCTaHABJIHMBATH
CYIIECTBECHHBIA TNPU3HAK WM OCHOBAaHUS I CPaBHCHMS,
KkIaccupukanuu U O0OOIICHUS;  ONpPENeNsiTh  LEIH
JNEATCIIBHOCTH, 3a/aBaTh IapaMeTpbl W KPUTEPHH HX
JOCTHIKEHHUS; BBISBIISITh 3aKOHOMEPHOCTH W MPOTUBOPEYUS B
paccMaTpUBAEMbIX  SIBIICHUSAX; BHOCHUTh KOPPEKTHBBHI B
JIESITEIIbHOCTD, OIICHHUBATh COOTBETCTBHE PE3YyJILTATOB IIETISM,
OLICHMBATh PHCKH IIOCJICJICTBUN JEATEIBHOCTH; pa3BHBATh
KpEaTHBHOE MBIIIJICHUE MTPH PEIICHUN KU3HEHHBIX MPOOJIEM;
0) 6a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

- BJIaJeTh HaBBIKAMU  y4€OHO-UCCIIEIOBATEIBCKOU U
MPOEKTHOM J1eATeIHbHOCTH, HABBIKAMHU Pa3peleHus mpoodiem;
- BBISBIISITE MPUYUHHO-CJICICTBCHHEIC CBSI3H u
aKTyaJIu3UpOBaTh 3aJauy, BBIBUTATh TUIIOTE3Y €€ peIICHHs,
HAaXOJWTh  aApryMEHTHl IS  JIOKa3aTelhCTBAa  CBOMX
YTBEPKICHHIH, 3aaBaTh napameTpsl
U KPUTEPUU PEIICHHSI,

- aHANU3MPOBATh TOJYYEHHBIE B XOJ€ pEHICHHs 3a7auu
pe3yNbTaThl, KPUTHYSCKH OIICHWBATh WX JIOCTOBEPHOCTb,
MPOTHO3UPOBATh M3MEHEHHE B HOBBIX YCIIOBHSIX;

- yMeTh TIIEPCHOCUTh 3HAHHWS B TIO3HABATCIIHYIO W
MPAKTHYECKYIO YaCTH KU3ZHEACSITEIbHOCTH;

- yMeTh HMHTETPUPOBATh 3HAHUSA W3 Pa3HBIX MPEAMETHBIX
o0Jacrei;

- BBIIBUTaTh HOBBIE HIEH,
MIOJIXOJTBI U PEIICHHUS;

- MPOSIBIIATh ~ CIIOCOOHOCTh WX  HUCIONB30BaHUS B
MMO3HABATEJIbHON U COIIMAIIbHOM MPAKTHKE;

-TIPOSIBJISITH CIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIILHOMY
MTOMCKY METOJIOB PEIICHUS MPAKTUYECKHX 3a/1a4, TPHUMECHCHHUIO

npeajaratb OPUTHHAJILHBIC

U pPaBHOYCKOPEHHOE  MPSIMOJMHEHHOE  JBIIKEHHE,
CBOOOMHOE TAJCHHWE TeJ, ABM)KCHHE IO OKPYXKHOCTH,
WHEpIMsI,  B3aMMOJEHCTBHE  Tel,  KoJjebaTelbHOoe
JBUKCHHE, PE30HAHC, BOJIHOBOE JBIKEHUE; TUPdy3us,
OpOYHOBCKOE JIBIDKEHHE, CTPOCHHE KUIKOCTEH M TBEPIBIX
TeNn, W3MEHEHHe o0beMa Tel TpU  HarpeBaHUU
(oxJakJeHun), TEIJIOBOE pPaBHOBECHE, HCIApEHHE,
KOHJCHCAIIMS, IUIABJICHUE, KPUCTAJLIU3AIUs, KHIICHUE,
BIQKHOCTh BO3/1yXa, CBS3b CpEIHEH KUHETHYECKOU
SHEPIUH TEIUIOBOTO ABIDKEHHSI MOJIEKYJ C aOCOJIFOTHOU
TEMIIEPATypOi, TMOBBIIICHUE JaBJICHHUS Ta3a IPH €ro
HarpeBaHUU B  3aKPBITOM COCYJE, CBSI3b  MEXIY
napamMeTpamMH  COCTOSHHSL Tra3a B H30IpoIleccax;
AJIEKTPHU3AIHA TEJl, B3aUMOJICHCTBHE 3apsA 0B, HATPEBAaHHE
IPOBOJHMKA C TOKOM, B3aUMOJICHCTBHE MAarHUTOB,
JNIEKTPOMArHUTHAsT WHIYKIUS, JEWCTBHE MAarHUTHOTO
MoJisi Ha TMPOBOJHUK C TOKOM M JBUXKYIIUICS 3apsl,
AIEKTPOMATrHUTHBIC KOJICOAHUS U BOJHBI, IPSMOJIMHEHHOE

pacmpocTpaHeHHe CBETa, OTpa)KeHHe, MPEIOMIICHHUE,
uHTepdepeHIus, mudpakims
u MOJIIpU3AIUs CBeTa, TUCTIepCUst CBeTa;
dbotosnektpuuecknii  3p(HeKT, CBETOBOE JaBJICHUE,

BO3HUKHOBEHME JIMHEHYATOrO CIIEKTpa aTomMa BOJOPOJa,
€CTECTBEHHAs U HCKYCCTBEHHAs PaJlOAKTUBHOCTE;

I1P6 3. BnageHue OCHOBOMOJArarolUMHU (DPU3MYECKHUMU
NOHATUAMM W BEJIMYMHAMH,  XAPAKTCPU3YIOIIMMHU
¢u3nueckre Mnpouecchl (CBSI3aHHBIMU C MEXaHHYECKHUM

JABHKCHHEM, BSaHMOHCﬁCTBHCM TCJI, MCXaHHYCCKHMU
KOIcOaHUsIMH U BOJIHAMMU, ATOMHO-MOJICKYJIAPHBIM
CTPOCHUCM BCIICCTBA, TCIIJIOBBIMA nponeccaMu,

OJICKTPUYCCKUM W MArovuTHBIM IIOJISAIMU, SJICKTPUYCCKUM
TOKOM, 3JICKTPOMAarHuTHBIMU KOJIEOAHMSIMH U BOJIHAMH,
OIITUYCCKUMH  SABJICHUAMH, KBAHTOBBIMH SBJICHUSIMU,




pa3IM4YHBIX METOJOB IT03HAHUS;

-CTaBUTh U (OpMynupoBaTh  COOCTBEHHBIC  33/Ja4H
B 00pa30BaTeIbHOMN AEATEIIbHOCTH U dKU3HEHHBIX CUTYaLUsX;
-BBISIBIISAT IIPUYMHHO-CJIEICTBEHHBIE CBA3U u
aKTyaJIn3UpOBaTh 3aJady, BBIABUIaTh TMIIOTE3Yy €€ PELICHMS,
HaXOAUTb  apryMeHTbl  JJ1  JI0Ka3aTeIbCTBAa  CBOMX
YTBEPKIACHUM, 3a/1aBaTh IIapaMeTPhl U KPUTEPUH PELICHNUS;
AQHAIN3UPOBATh IOJYYEHHbIE B XOJE€ pElICHUs 3aJauu
pe3yJIbTaThl, KPUTUYECKH OLICHUBATh MX JTOCTOBEPHOCTD,
IPOrHO3UPOBaTh H3MEHEHHWE B HOBBIX YCIOBUSX; JaBaTb
OLIEHKY HOBBIM CUTYyallUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;
pa3pabarbIBaTh IJIAH PEIICHHs MPOOJIEMBI C YYETOM aHaIn3a
UMEIOLINXCS MAaTEPUaIbHBIX U HEMAaTEPUAIILHBIX PECYPCOB;
OCYLIECTBJIATh LI€JICHANPABICHHBIN MOMCK IEPEHOCA CPENICTB
U CIIOCOOO0B JEUCTBHS B TPO(ECCHOHANIBHYIO CPELY;

YMETb MIEPEHOCUTh 3HAHUSA B M03HABaTEJIbHYIO
U TIPAaKTHYECKYI0 00J1aCTH XKU3HEAEATEIbHOCTH;

YMETb HWHTErpupOBaTh 3HAHUS M3 Pa3HbIX NPEIMETHBIX
oOmacrteif;  BBIABUraTh  HOBbIE  MJEHM,  Ipejlaratb
OpPUTMHAJIbHBIE MTOIXO0/IbI U PEILICHUS;

CTaBUTh MPOOJIEMBI U 3a]1a4H, TOMyCKaIOIIKe aJbTepHATUBHBIE
pelieHus

CTPOCHUEM aTOMA U aTOMHOI'O Apa, pa,I[I/IoaKTI/IBHOCTI)IO);

BJIaAICHUC  OCHOBOIIOJAratomyMmu  aCTpOHOMHUYCCKUMU
IIOHATHUAMU, IIO3BOJIAIOIIIMMHA XapaKTEepUu3oBaTh
OpoHEeCChbl, MNPOUCXOAAINIMC Ha 3BE3JaX, B 3BC3JHBIX
CHUCTCMaAX,

B MEXTaJIAKTUYECKON cpejie; NBUKEHHE HEOECHBIX Tell,
9BOJIIONMIO 3Be3]1 M BeceneHHoi;

[IP6 4. BuageHue 3aKOHOMEPHOCTSIMHM, 3aKOHaMU
U TeopusiMu (3akoH BcemupHoro tsaroteHus, [, II u III
3akOHbl HBIOTOHA, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPIHM, 3aKOH COXpPAHEHUs UMIIyJbCa, IPUHIUI
CyNepHo3HIIUU CHII, MNPUHLIMI  PaBHONPABHOCTHU
WHEpPUUAIbHBIX  CHUCTEM  OTCYETa;  MOJEKYJSIPHO-
KMHETUYECKYI0 TEOPUI0 CTPOEHHUSI BEUIECTBA, Ta30BbIE
3aKOHBI, TIE€PBBI 3aKOH TEPMOAMHAMUKH;, 3aKOH
COXpAaHEHUs DBJIEKTPUYECKOro 3apsaa, 3akoH Kymona,
3akoH OMa i ydacTka 1enu, 3akoH Oma Jiisl TOJIHON
SJIEKTPUYECKOM 1enu, 3akoH Jxoyna - JleHua, 3akoH
3JEKTPOMAarHUTHOM  MHIYKLHMH, 3aKOH COXPAHEHHS
SHEpPruH, 3aKOH MPSAMOJUHEHHOTO paclpOCTPaHECHUS
CBETA, 3aKOH OTpPaXEHUsl CBETa, 3aKOH MPETOMIICHHS
CBETA; 3aKOH COXPAHEHMS SHEPrUH, 3aKOH COXPAHCHHS
HMMITYJIbCA, 3aKOH COXPaHEHUsl SJIEKTPUUYECKOTO 3apsja,
3aKOH COXpPaHEHHUs MacCOBOr0 4YHCia, MOCcTynaTel bopa,
3aKOH PaaOAKTUBHOIO pacmnajna); YBEPEHHOE
HCIIOJIb30BaHUE 3aKOHOB
Y 3aKOHOMEPHOCTEH mpu aHanu3e (HU3UIECKUX SBICHHI
U IPOLIECCOB;

[IP6 6. Bnamenue OCHOBHBIMH METOJAMH HAYYHOTO
MO3HAHUS, HCIONB3YeMbIMH B (HU3UKE: TPOBOAUTH
MIpsSIMbIE M KOCBEHHBIC M3MEPEHUsI (PU3MUECKUX BEIIUYHH,
BBIOMpAsi ONTUMATBHBINA CIIOCO0 M3MEPEHHSI U UCTIONb3YS
WU3BECTHBIE METOJIbl OIEHKH MOTPEHIHOCTEH H3MEPEHUH,




IIPOBOAUTE HMCCIIEJOBAHUC 3aBHCUMOCTEH (bl/ISI/ILIeCKI/IX
BCJIIMYMH

C HCHOJb30BAaHMEM MpPSAMBIX H3MEPEHUH, OOBIACHATH
MOJlyYeHHbIE  Pe3yJbTaThl, HUCHONB3Yd (U3NYecKHe
TEOPHH, 3aKOHBI U OHATHUS, U JIeNIaTh BbIBO/IbI; COOIIOJATh
npaBuiga  0e30MacHOrO  Tpyda HpU  NPOBEICHHUU
HCCIIENOBaHUI

B pamMKax y4yeOHOro OKCHepuMEeHTa ©  y4deOHO-

UCCIIEI0BATEIbCKON JEATENbHOCTH C MCIIOJIb30BaHUEM
U(PPOBBIX U3MEPUTEIBHBIX YCTPOUCTB U JIAOOPATOPHOTO
o0opynoBaHusi;  cHOPMUPOBAHHOCTb  IPEJCTABICHUN
0 MeToJaxX IOJlyuYeHHsI HAYyYHBIX aCTPOHOMHYECKHX
3HAHUU,

[1P6 7. CopmupoBaHHOCTH YMEHHS pEILlIaTh pacueTHhIE
3aJaud € SBHO 33/JaHHOW (U3MUECKOW MOJeNblo,
MCTIONB3ys (PU3NUECKHE 3aKOHBI ¥ MPHUHIUIIBI; HA OCHOBE
aHaJM3a yCJIOBUS 3a/1a4l BEIOUPATh PU3UUECKYIO MOJIEINb,
BBIIENATh  (DU3WYECKHE  BEIMYUHBI W (POPMYIIBI,
HEoOXOMMBbIE Ui €€ PELIeHHs, MPOBOJUTh PacdeThl U
OLICHUBATh  PEATBbHOCTh  TOJYYEHHOTO  3HAYCHUS
¢u3nyecKkoil BENMUMHBI, pellaTh KaueCTBEHHbIE 3a/1a4H,
BBICTpaWBasi JIOTMYECKH HEMPOTHBOPEUMBYIO MEMOYKY
paccy’KIeHMi ¢ Omopod Ha HW3y4YeHHBIE 3aKOHBHI,
3aKOHOMEPHOCTH U (PM3HUECKUE SIBIICHHSI

OK 02. Ucnonb3oBaTh
COBpeMeHHbIe
CpeICTBa MOUCKA,
aHaJIM3a

¥ HHTepnpeTanuu
uHpopmannu

1 MHGOPMALMOHHbIE
TeXHOJIOTHH

JJIsl BBINIOJTHEHH S

JIuyHOCTHBIE pE3yNbTaThl  JOJIKHBI
LEHHOCTU HAYyYHOTO MMO3HAHUS:

- c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAyKH M OOIECTBEHHOM
MPaKTUKH, OCHOBAHHOTO Ha Jasnore KYJBTYP,
CIOCOOCTBYIOIIETO OCO3HaHUIO CBOETO MecTa B
MOJIMKYJIbTYPHOM MHDE;

OTpa)XaTb B YaCTU

I[IP6 5. YMeHHe YyYMTBHIBaTH TPAaHUIBI MPUMEHEHHS
M3YYEHHBIX (PU3UUECKHX MOJIeNel: MaTepralibHasi TOYKa,
HMHEpLHAIbHAs CUCTEMA OTCUETA, UJCAJIbHBIN Ia3; MOAEIN
CTPOEHUS Ta30B, KUIKOCTEH M TBEPIBIX TEJ, TOUYCUHBIN
JNEKTPUYECKUH  3apsia, AJepHas  MOZENb  aToMa,
HYKJIOHHAas MOJENb aTOMHOIO sipa TpU pelIeHUun
¢bu3nyeckux 3ajaad;

I[TP6 9. CdhopmupoBaHHOCT, COOCTBEHHOW TO3UIIMH 10
OTHOWICHMIO K (PU3UUECKO HHPOpMALIUH, TOTyYaeMOoi u3




3aja4
npogeccuoHaIbLHOM
AeATeJIbHOCTH

- COBEpUICHCTBOBAHUE SI3bIKOBOM U YUTATENHCKON KYJIBTYPHI
KaK CpE/ICTBAa B3aMMOJCHCTBUS MEXIY JIIOAbMHU U IO3HAHMS
MUDA;

MeranpenmeTHsle  pe3yibTaTbl  JOJDKHBI  OTpa)kaTb:
OBnazneHre yHUBEPCAJIbHBIMU Y4YEOHBIMH MO3HABATEJIbHBIMU
JICUCTBUSIMU:

B) pabota ¢ uHpopMaIuei:

- BJIaJIeTh HaBBIKAMHU TIOJTYYECHUSI HHPOPMALIUU U3 HCTOYHUKOB
pa3HbIX THUIOB, CaMOCTOSATEIbHO OCYIIECTBIATH TOUCK,
aHalM3, CHUCTEMAaTH3alMI0 W HMHTEPIPETANI0 HWH(GOpMAIHN
pa3IMYHbIX BUJOB U (DOPM IpE/ICTABICHHUS,

- CO3[aBaTh TEKCTHl B PAa3IUYHBIX (opMaTax C y4eTOM
Ha3Ha4YeHUs MHOpMalMKU U LENEBOM ayJAUTOpUH, BHIOUpAS
ONTUMAIIEHYIO (DOPMY MPEICTABICHHUS U BU3YaJIH3AIHH;

- OLIEHUBATh [JOCTOBEPHOCTb, JIETUTHUMHOCTh HH(OpMaIuH,
€€ COOTBETCTBHE MTPABOBBIM U MOPAJIIbHO-3TUYECKUM HOpMaM;
- HCII0JIb30BATh CpencTBa MH(POPMALIMOHHBIX
¥ KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH B PEIICHHH KOTHUTHBHBIX,
KOMMYHUKaTUBHBIX M  OpPraHM3allMOHHBIX  3agad ¢
coOIroIeHNEM TpeOoBaHU SPrOHOMUKH, TEXHUKHU
0€30I1aCHOCTH, TUTHEHBI, pecypcocOepekeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MaCHOCTH;

- BIJICTh HaBBIKAMU PACTIO3HABAHUS U 3aIUTHI HH(POpPMAIIHH,
nH(pOpMaIMOHHOM 0€30MaCHOCTH JIMYHOCTH

pa3HbIX MCTOYHUKOB, YMEHHMH MCII0Jb30BaTh LU(POBbIE
TEXHOJIOTUH JUTS IIOUCKA, CTPYKTYpUPOBaHMUS,
UHTEpIpeTallud M MpeACTaBlIeHUs] y4eOHOW M HaydHO-
MIOIYJIAPHON UHpOpMaLUY; pa3BuTHE YMEHUU
KPUTHYECKOI'0 aHajIM3a [ojyyaeMoil nHdopMaiuu

OK 03.
IlnanupoBars

U pean3oBbIBATh
co0cTBEHHOE
npogeccHOHAIbHOE
U JIMYHOCTHOE€
pa3BuTHE,
NpeANpUHUMATETb
CKYI0

JInuHocTHEIE PE3YJIbTAThl JOJIZKHBI OTpaXaTb B YaCTHU
}IYXOBHO'HpaBCTBeHHOFO BOCIIMTAHUA .

- CHOCO6HOCTB OLICHUBAThb CUTyaluuro )51 MNpUHHUMATH
OCO3HAHHBIE  PEUICHUs, OPUEHTUPYACh HAa  MOPAJIBHO-
HPAaBCTBCHHLIC HOPMBI 1 ICHHOCTH;

- OCO3HAaHHUEC JIMYHOI'O BKJIad B IIOCTPOCHUC yCTOfI‘—IPIBOFO
Oymymiero;

MeranpenmeTHbIe pe3yIbTaThl JTOJKHBI OTpaXkaTh:
OBJIaI[GHI/Ie yHI/IBepca.HI:HI:IMI/I peI‘YHHTI/IBHbIMI/I ,Z[eflCTBHSIMH:

IMTP6 9. CdhopMUpOBaHHOCTH COOCTBEHHOH IMO3UIIUU TIO
OTHONICHHUIO K (hpr3nueckoil nHdopmanuu, noayyaemMon u3
pa3HbIX MCTOYHUKOB, YMEHHMH HCIIOIB30BaTh LHU(POBLIE
TEXHOJIOTHH JUISt MIOKCKa, CTPYKTYpUPOBaHUS,
UHTEepOpETallud U TpeACTaBICHUS Y4eOHOW M HaydHO-
MIONYJIAPHON uHbOopMaIuy; pasBUTHE YMEHHU
KPUTHUYECKOI'0 aHaJIN3a MoJIydaeMoi HHPOpMauu
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AEeATECJIbHOCTD a) CcaMOOpraHu3anus:

B - CaMOCTOATENBbHO  OCYLIECTBISATh  IO3HABATEIbHYIO
npogeccHOHAIBLHOMT NeSITeTTbHOCTD, BBISIBIISITh poOJIeMBI, CTaBHTh
chepe, U GopMyIupoBaTh COOCTBEHHBIE 33/1a4ll B 00pa30BaTEIbHOM
HCIOJIb30BaTh NEeSITEIIbHOCTH U )KU3HEHHBIX CUTYaIUsIX;

3HAHMA 10 - CaMOCTOSITENIHO COCTaBIIATh IUIAH PEIHICHUS MPOOJIeMbI
MPaBoOBOIi 1 C  Y4YeToM  HMCKIIUXCA  PECypcoB,  COOCTBEHHBIX
(punancosoi BO3MOKHOCTEH U IIPEAIIOYTECHMI;

rPaMOTHOCTH - IaBaTh OLIEHKY HOBBIM CHTYaIlHsIM;

B Pa3JIMYHbIX -pacIupATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX
JKH3HEHHBIX NPENOYTCHUI,

CHUTyalMsAX - JleNlaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpOBATH €ro, Opartb

OTBETCTBEHHOCTH 3a PELICHUE;
-CIIOCOOCTBOBATh (DOPMHUPOBAHUIO M IPOSIBIICHUIO IIHPOKOM
SPYIUILMH B Pa3HBIX 00JaCTAX 3HAHUN, IOCTOSHHO MOBBILIATH
CBOI1 00pa3oBaTeIbHBIN U KYJIbTYpHBIH YPOBEHB;

0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh IMpHUEMBbl peQIeKCUN IS OLEHKH CHUTYyaluH,
BbIOOpa BEPHOI'O PEIICHUS;

- YMETh OILICHMBaTh PUCKM M CBOEBPEMEHHO IIPUHUMATH
PELICHHS 110 UX CHUKEHUIO;

B) SMOILMOHAJIbHBIM HHTEJIEKT

- CTpEeMJIEHHE K JOCTH)KECHHUIO LEIU U YCIEXY, ONTHUMU3M,
MHULHAATUBHOCTh, YMEHHE JEHCTBOBAaTh, MCXOJs W3 CBOMX
BO3MOXKHOCTEH;

- crocoOHOCTh MOHUMATh YMOLMOHAIBHOE COCTOSIHUE JIPYTHUX,
YUYUTBIBATH €r0 MPH OCYIIECTBIECHWH KOMMYHHMKAIIWH,
CHOCOOHOCTh K COUYBCTBHIO U COIIEPEKHUBAHUIO;

- CIIOCOOHOCTDH BBICTPaMBaTh OTHOIIECHUS C IPYTHUMH JIIOJIbMU,
3a00TUTHCSI, TPOSIBISATh MHTEPEC U pa3peniaTb KOHPJIUKTHI

OK 04. D¢pdexTuBHo | JINYHOCTHBIE pe3yJibTaThl JODKHBI oOTpaxarb B uactd | [IP6 10. OBnagenue ymeHusiMu paboTaTth B TIpymie
B3aMMO/1eliCTBOBATH LIEHHOCTH Hay4YHOT'O MIO3HAHMS: C BBINOJIHEHUEM pPa3IMYHBIX COLUAIBHBIX  POJEH,
U padoraTh IIJIAaHUPOBATh paboty TpyIIBL, paloHaIbHO
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B KOJIVICKTHUBE
U KOMaH/I€

- OBJI3JICBaHME HaBBbIKAMHU Y4eOHO-HMCCIIEI0BATEIbCKOM,
MPOEKTHOM U COLIMATIbHOM AEATEIbHOCTH;

MertanpeameTnble  pe3yibTaTbl  JIOJKHBI OTpaXkaTh:
OBnanenue YHUBEPCAIbHBIMU KOMMYHHKATUBHBIMU
NEUCTBUSIMU:

0) coBMeCTHasl 1€ TEIIbHOCTD:

- MOHUMaTh W UCIOJb30BaTh MPEUMYIIECTBA KOMaHIHOU
Y MH/IUBU1yaJIbHOM paboThI;

- BBIOMpATh TEMAaTUKy U METOAbl COBMECTHBIX ICHCTBHIl ¢
y4eToM OOLIMX MHTEPECOB M BO3MOXHOCTEH Ka)KJOro 4jeHa
KOJIJIEKTHBA;

- MPUHUMATh Henu COBMECTHOI JeSITENIbHOCTH,
OpraHU30BBIBATH

U KOOPJMHHUPOBATH JAECUCTBUSA 110 €€ JOCTHXKEHUIO: COCTABIISATh
IJaH JeWCTBUM, paclpelensTh poJM C YYEeTOM MHEHHU
Y4aCTHUKOB, OOCY>KJaTh pe3yJIbTaThl COBMECTHON pabOThI;
-OLICHUBAaTh KAu€CTBO CBOETrO BKJIAaJa M Ka)XJOr0 yYaCTHUKA
KOMaH/1bl B OOIIMH pe3yIbTaT 10 pa3pad0TaHHBIM KPUTEPUSIM;
-npejiaratb HOBBIE IMPOEKTHI, OLIEHUBATh WIEU C MO3UIIHMU
HOBU3HBI, OPUTMHAIBHOCTH, TPAKTUYECKOW 3HAYMMOCTH;
KOOPJMHHUPOBATH U BBITIOIHATH padOTy B YCIOBUSAX PEATLHOTO,
BUPTYaJIbHOIO U KOMOMHHPOBAHHOI'O B3aUMOECHCTBHUS;
-OCYLIECTBJISITh  [TO3UTUBHOE CTPAaTETMUECKOE IIOBEACHHE
B pa3IMUHBIX CHUTYyalUsAX, TMPOSBISATH TBOPUECTBO U
BOOOpakeHUE, OBITh NHUITUATHBHBIM.

OBnajieHne yHUBEPCAIbHBIMU PETYJISTUBHBIMU JIEHCTBUSIMU:
T') MPUHSTHE Ce0s U IPYTUX JIFOICH:

- OpPUHUMATh MOTHUBBI M apryMEHTHl JAPYTHX JIIOAEH mpu
aHaJIM3€e Pe3yJIbTAaTOB IEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTHUX JIFOJIeH Ha OMIHOKH;
- pa3BUBATh CIMIOCOOHOCTHh MOHUMATh MHUP C MO3UIUH JPYTroro
4eJI0BEKa

pacmpenenartb  JIeATEJbHOCTh B HECTaHJAPTHBIX
CUTyallusiX, aJCKBAaTHO OIEHMBATH BKJIAJ KaXJIOro H3
Y4aCTHUKOB TpyIHIbI
B PELICHUE PacCMAaTPUBAEMOM MTPOOIEMBI

OK 06. ITposiBasiTh

JInuaOCTHBIC PE3YJIbTAThI  JOJIZKHBI  OTPA’XXKaTb B Y4CTHU

I1P6 1. CdopmMHpOBaHHOCTh NPEACTABICHUNH O pPOJHU
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rPakKJAaHCKO-
NATPHOTHYECKYIO
MO3ULHIO,
AEeMOHCTPHPOBATh
0CO3HAHHOE
NoBeJleHHe HA OCHOBeE
TPAAMIHOHHBIX
POCCHIICKUX TYXOBHO-
HPaBCTBEHHbIX

JCTETHYECKOIO BOCITUTAHUS:

- 3CTETUYECKOE OTHOIICHUE K MHUPY, BKIIFOYAst SCTCTUKY ObITa,
HAYYHOI'O M TEXHHYECKOr0 TBOPYECTBA, CIIOpTa, TpPy/Aa
1 OOIIECTBEHHBIX OTHOIICHHUIH;

B 00JIACTH MMaTPUOTUYECKOTO BOCITUTAHHUS IIPOSIBIISATE:
-IIECHHOCTHOE OTHOIICHHWE K TOCYJapCTBCHHBIM CHMBOJIAM,
HUCTOPHUYECKOMY M MPUPOJHOMY HACIEAUIO, MMaMSATHUKaM,
TpaguiusM HapoaoB Poccun, noctmwkenusm Poccun B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPY/IE;

U MecTe (U3UKH U aCTPOHOMHUH B COBPEMEHHOM HAy4YHOM
KapTHHE MHpa, O CHCTEeMOoOpasyrouiei poiu (HU3NKH
B pa3BUTHH €CTECTBEHHBIX HayK, TEXHHUKH
U COBPEMEHHBIX TEXHOJIOTMH, O BKJIAJAE POCCUUCKUX
U 3apyOeXHBIX YUYCHBIX-(M3UKOB B DPAa3BUTHE HAYKU;

MOHMMaHHe (U3UYECKOH CYIIHOCTH  HaOJI0IaeMbIX
SBJICHUH  MHKpOMHpA, MakKpoMHpa H  MEraMupa;
NOHMMAaHWE POJM  AaCTPOHOMHUU B  TNPAKTHYECKOU
JEATEIILHOCTH YeoBeKa

LHeHHOCTel, B TOM MeranpenmeTHsle  pe3yJbTaThl  JOJDKHBI  OTpakaTh: | U JajbHEHIIEM HAyYHO-TEXHUYECKOM pa3BUTHM, POJIHU
YyHCJIe ¢ y4eTOM OBnagenue YHHUBEpCAIbHBIMU KOMMYHHUKATUBHBIMH | (pU3MKH B (OPMHUPOBAHUM KPYTro30pa U (PyHKLIHMOHAIBHOM
rapMOHM3alUHN JENCTBUSAMU: IPaMOTHOCTH Y€JOBEKa JUIsl pEILICHUs MPaKTHUYECKUX
MEKHAIMOHAJILHBIX H | a) oOIIeHue: 3a7a4

MesKpeJIMTHO3HbIX - OCYLIECTBJIATh KOMMYHHKAIIMU BO BCEX cepax KU3HU;

OTHOLICHM, - pacrio3HaBaTh HeBepOasbHbBIE CPEICTBA OOIIEHUS, TOHUMATh

NPUMEHSTH 3HauU€HUE COLMAIbHBIX 3HAKOB, PAacIO3HaBaTh MPEANOCHUIKH

CTAHAPTHI KOH(IMKTHBIX CUTYallUil U cMsTr4aTh KOH(JIUKTHI;

AHTHMKOPPYNLUMOHHOIO | - Pa3BEpHYTO M JIOTUYHO U3JIaratb CBOK TOYKY 3pEHHUS

MOBeICHUS C MCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

OK 07. JInuHOCTHBIE pe3yibTaThl JOJDKHBI oTpaxarb B 4actd | [IP6 8. CdopmupoBaHHOCTH yMEHHS NPUMEHSTH
CoaeiicTBoBaTH DKOJIOTHYECKOTO BOCIIUTAHUS: NOJy4YeHHblEe 3HAaHUS Uil OOBSCHEHHS  yCIOBHH
COXpaHEHMIO - c(hopMHPOBAHHOCTH HKOJIOTMYECKOM KYyJIbTYphl, TOHUMAHUE | IPOTEKaHUsI (U3MYECKUX SBJICHUN B MNpupoae u id
OKpY:Kaluiei cpefbl, | BIUSHUS  COLMAIBHO-DKOHOMMUYECKHX  IPOLECCOB  HA | IPUHATUSA MPaKTUYECKUX PEIIEHUNH B IOBCEIHEBHOU
pecypcocOepe:KeHHI0, | COCTOSIHUE NPUPOJHOW U COLHUAIBbHOM Cpeibl, OCO3HAHHUE | )KM3HU

NPUMEHATH 3HAHUS
00 U3MEHEeHNH

r7100aIbHOTO XapaKTepa AKOJIOTHUECKUX MPooIeMm;
- IUITAHUPOBAHKE U OCYILECTBIIEHUE IEUCTBUI B OKPYIKAIOIIEH

s obecnieueHust 0€30MaCHOCTH  TMpH  OOpalleHUH
¢ OBITOBBIMU PUOOpPAMU U TEXHUUYECKHMH YCTPONUCTBAMU,

KJIMMATA, NPUHOMIBI | CPEJIe HA OCHOBE 3HAHMS Ilelied YCTOWYMBOIO pA3BUTHUS | COXpaHEHUs  3[0POBbS M COONIOJIEHUS  HOPM
0epe:KInBOro YeJI0BEYECTBa; 9KOJIOTHYECKOTO TIOBEJIEHUS B OKpY)Kalollleld Ccpene;
NPOM3BOACTBA, AKTUBHOE  HEMpUATHE JCWCTBHM, MPHUHOCAIIMNX  BpeJd | MTOHUMaHUue HEOOXOIUMOCTH MPUMEHEHUS TOCTHKEHUI
3¢ PeKTHBHO OKpYXaIoIlIei cpeae; buzukn

AeHCTBOBATH - AKTHUBHOE HEMpUSATUE JIeUCTBUM, MPUHOCIIIMX Bped | U TEXHOJOTUM JUIsl palliOHATBHOTO MPUPOAOIIOIH30BAHUS
B Ype3BbIYAHHBIX OKpYXaloIlIei cpeae;

CUTYaIUsAX - YMEHHE MPOTHO3UPOBATH HEOIATOMPHSITHBIE YKOJIOTHYECKIE
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MOCICACTBUA NPCAIIPUHUMACMBIX ,Z[CﬁCTBPIﬁ, npeaoTBpaliaTb
ux

IIK 1.3. BeInoaHsATh
MOHHUTOPHUHT pabOTHI
CyJ0BOM
SHEPreTUYECKON
YCTaHOBKHU U
CYJIOBBIX
TEXHUYECKHUX
CPEIICTB MpHU
HECEHUH MaITUHHOU
BaxThl

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHMIO, B TOM UUCIIE
camM000pa30BaHMIO, Ha IPOTHKEHUH BCEH JKU3HU;
CO3HATEJIbHOE OTHOIIEHUE K HETPEPHIBHOMY 00pa30BaHUIO
KaK yCIJIOBHIO YCIICUIHOM NMPO(hecCHOHATBEHON U
00IIECTBEHHOM AESITETbHOCTH;

OCO3HAHHBIN BEIOOP Oyayiel mpodeccu 1 BO3MOKHOCTEH
peanu3anuu cOOCTBEHHBIX )KHU3HEHHBIX IJIAHOB; OTHOILIIEHUE K
po(hecCHOHATILHON NeSTEIbHOCTH KaK BO3MOKHOCTH
y4acTus B PELICHUH JINYHBIX, OOIIECTBEHHBIX,
rOCYIapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MTPOOJIEM;

BJIa/ICHUE HaBBIKAMH IMO3HABATEIbHON, yueOHO-
UCCJIEIOBATEIbCKOM U MPOEKTHOM AESITEIbHOCTH, HaBbIKAMU
pasperieHus npo0iaeM; ciocOOHOCTh M TOTOBHOCTD K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHHS MPAKTUYECKUX
3a/1a4, MPUMEHEHHIO PA3JIMYHbIX METOI0B TIO3HAHMS,

YMEHHE UCIOJb30BaTh CPEACTBA HMH(POPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TexHojorui (nanee — MKT) B pemenuu
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U OPraHU3allMOHHBIX 33]1a4
C coOmoJieHHeM TpeOOBaHUIl  SPrOHOMHMKH, TEXHUKHU
0€30MacHOCTH, TUTUEHBI, pecypcocOepeeHus, MPaBOBBIX U
TUYECKHX HOPM, HOPM HH(POPMAIIMOHHON 0€30MacHOCTH

c(OPMHUPOBAHHOCTH IPEACTABIECHUI O POJIU U MECTE
(U3MKK B COBPEMEHHOW HAYYHOH KapTHHE MHPA;
IOHUMaHKUEe PU3NYECKOI CYIIHOCTH HAaOJII0JaeMbIX BO
Bcenennoii siBnenuit, ponu pu3nku B HopMHUpOBaHUH
KpPYro3opa u (yHKIMOHAIBHOM IPaMOTHOCTH Y€JIOBEKa
JUISL pEeIIEHUs IPAKTHYECKUX 3a/1a4;

c(OPMHPOBAHHOCTh YMEHUS peliaTh pU3HUEcKue

3a/1a4u;

C(OPMHUPOBAHHOCTh YMEHHUS TNPUMEHATh IIOJIy4YEHHBIE
3HaHUS Ui OOBACHEHHWS  YCIOBHH  IMPOTCKAHHS
¢bu3nyeckux sBIEHUM B mpupoae, NpodeccHoHaTbHON
chepe W AN TPUHATHA NTPAKTUYECKUX pPEIICHUA B
[IOBCEHEBHOM KU3HU
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2. CTpyKTYypa U coep:kaHue 0011e00pa30BaTeIbHOM TUCHUIIIMHBI

2.1 O0beM TUCHUNIMHBI U BUbI y4e0HOH padoThI

Bup yueOHoii padoThI O0bem B
yacax

O0bem 00pa3oBaTe/IbHON NPOrPAMMBI TUCHUILUIHHBI 228
1. OcHoBHOE coaep:kaHue 210
BT. 4.:
TEOpEeTHYeCcKoe 00ydeHune 122
1a00PaTOPHO-TIPAKTHYECKUC 3aHSATHUS 88
2. IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE COIePKAHNE 58

3. CamocTonTeIbHAsI padoTa

IMpomexyTounas arrecTanus (IK3aMeH)
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2.2. TemaTnueckuii IVIaH M coJiepPrKaAHNE JUCHHUILIUHBI «PU3nKa»

HaumenoBanue
pa3esioB U TeM

Coaep:xanue y4e0HOro MaTtepuasa (0CHOBHOEe U NMPodecCHOHATLHO OPUEHTHPOBAHHOE)3,
JabopaTopHble U NPAKTHYECKHE 3aHATUSA, IPUKJIATHON MOAYJIb (IPH HAJTUYHUH)

Oo0LeMm
4acoB

dopmHpyeMble
KOMIIeTCHIIUH

1

2

4

Pasznen 1. ®uzuka n METOAbI HAYYHOI'O MO3HAHUA

Tema 1.1
Beenenue

Conep:kaHue y4eOHOT0 MaTepuaJia

@dusuka - Hayka o npupoje. HayuHble METObI ITO3HAHUS OKPYKAIOWIEro Mupa. Posb s3kcnepuMenTa u
TEOPUH B MPOIECCE IMO3HAHUSA MPUPOJABI. DKCIEPUMEHT B (usuke. MonaenupoBaHue (HU3UICCKUX
sIBJIEHUI U riporieccoB. Hayunbie runore3pl. @U3n4eCcKre 3aKOHbI U T€OpUU. [ paHULIbI IPUMEHUMOCTH]
(bu3mveckux 3akoHOB. [IpuHIun coorBeTcTBUs. Posib 1 MecTO Gu3HKK B (HOPMUPOBAHUH COBPEMEHHOM
Hay4YHOW KapTHHBI MUPA, B IPAKTUYECKOM IEATEIBHOCTH JIFOACH

OK 01
OK 02

Pa3znea 2. Mexanuka

57

Tema 2.1
Kunematuka

Conep:xanue yueOHOTo MaTepuajia

OcHOBHOE cO/Iep:KaHue.

MexaHU4JecKoe JABUXXCHHUC. OTHOCHUTENBLHOCTE MEXaHUYECKOTO JABUXXCHUA. Cucrema otcyera.
TpaexTtopus. [lepemenienne, ckopocTh (CpenHssi CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOpEHHE
MaTepHaIbHON TOYKHU, UX MPOCKIUH HA OCH CUCTEMBI KOOpAHHAT. PaBHOMEPHOE M paBHOYCKOPEHHOE
mpsiMONUHEHOe JBMkeHHe. [paduku 3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHS, MyTH U
MepeMeleH!s] MaTepualbHOM TOYKH OT BpeMeHH. CBOOOIHOE majieHue. YCKOpeHHue CBOOOTHOTO
najgeHus. KpuBonuHeiiHoe nBHkeHNE. [|BUKEHNE MaTEpUAIbHON TOUKH 110 OKPY>KHOCTH C MOCTOSTHHOM
M0 MOJYJII0O CKOPOCTHIO. YTJIOBasi CKOPOCTb, JIMHEWHas ckopocTh. Ilepmon m vactora oOpaiieHwus.
LleHTpoCTpEMUTENBHOE YCKOPEHHE

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlePKAHUE

[IpakTHueckoe NpuUMeHEeHHE (PU3NYECKUX 3HAHWW B TIOBCETHEBHOW JKU3HU MJIs WCIOJB30BaHUs
MPOCTBIX MCXAaHU3MOB, MHCTPYMCHTOB, TPAHCIIOPTHBIX CpeJICTB: CIIMAOMETP, ABHKXCHHUEC CHapsAI0B,
LIENTHbIE U PEMEHHBIE MTEPEIAUH.

TexHnuecKkne YCTpOfICTBa U MPAKTUYCCKOC NPUMCHCHUC: MOAIIMUITHUKHU, ABUKCHUC HMCKYCCTBCHHBIX
CIyTHUKOB.

12+3

IIpakTuyeckue 3aHATHS

OK 01
OK 02
OK 04
OK 06
OK 07
IK 1.3.

3 O6pasoBarenbHas OPraHU3ays BIPABE CAMOCTOATENBHO ONPEAENSTh MOCIEN0BATENLHOCTh U3YYEHHS. PA3IENIOB M TEM, BXOAIMX B HUX, & TAKKE MEPEPACIPENEIATh KOIMYECTBO YACOB ISl OCBOSHHS
00yualomuMucs y4eOHOro MaTepualia, ¢ y4eToM JIOTHKU (POPMHUPOBaHUS NPEIMETHBIX PE3YJIbTaTOB, OOLIMX M HNPO(GECCHOHAIbHBIX KOMIIETEHIMH, MEKIPEIMETHBIX CBA3CH C JAPYTMMHM JIUCLUIUIMHAMU
0611e00pa3zoBaTensHOro U 061enpodeccnoHanbHOro UkiIoB yuebnoro miana OIT CIIO.
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Ocnosnvle nabopamopuo-npakmuueckue 3anamus (JII13):

JIII3 1: BBIYHCIUTH CKOPOCTH M IYTh PABHOMEPHOI0 NPSIMOJIHHEHHOT0 IBUKEHU S
JITI3 2: ucciienoBaTh YCKOPEeHHE TeJia IPH PABHOYCKOPEHHOM /IBHKEHUH

JIII3 3: BBIYMCJMTH CKOPOCTh, YCKOPEHHS M IIYTh PH PABHOIIEPEMEHHOM JIBHKEHUHU
JIII3 4: BLIYUCJIUTH BeJTHYHHBI IPH PABHOMEPHOM JIBHKEHHH M0 OKPY’KHOCTH

Tema 2.2 Conep:xaHue yueOHOT0 MaTepuasia 15
JlnHamuka [Ipunnun orHocurensHoCcTH ['amwites. Ilepbiil 3akoH HeroToHa. MHepruanbHble CUCTEMBI OTCYETA.
Macca tena. Cuna. [Ipunuun cynepno3unuu cuii. Bropoit 3akon HeroToHa aJ1s1 MaTepuaibHOM TOUYKHU B
nHepuuanbHol cucreme orcueta (MCO). Tperuit 3akon HploToHa a1 MaTepuanbHBIX TOYEK. 3aKOH
BcemupHoro Tsarorenus. Cuna tsokectu. [lepas kocmuueckas ckopocts. Cuna ynpyroctu. 3akoH ['yka.
Bec Tena. Tpenne. Buasl Tpenus (mokosi, ckoiibxkenus, kadeHus). Cuna tpenus. Cyxoe tpenue. Cuial
TPEHHsS] CKONbXEeHHs U cuia TpeHus mnokos. Kosddunuent tpenus. Cuna cONpoTUBICHUS MpU
NBUOKEHUM Tella B KUAKOCTH WM rasze. llocrymarenpHoe M BpamiatreiabHOE ABHKEHHE aOCOIIOTHO
TBEpAOro Tena. MOMEHT CHUIIbl OTHOCUTENIBbHO OcH BpauieHus. Ilmedo cunbl. YcnoBusi paBHOBeCHs
rBepaoro Tesna B UCO
IpakTHYecKHe 3aHATHS 3+1
Ocnognvte nabopamopno-npakmuyeckue sauamus (JII13):
JIII3 S: nccaenoBaTs ABUKEHHE TEJIAa MO/ AeiiCTBHEM NOCTOSHHOM CHJIbI
JITI3 6: BBIYMCAUTH MapaMeTphl TeJla, HCMOJIb3Ysl BTOpOii 3akoH HbloTOHA
JII3 7: BBIYUCJIUTDH CHJIBbI B IPUPOIE
Pewenue 3a0au c npogheccuonanvnoil nanpaenennocmuio no pasoeny «Mexanukay:
JIII3 8. BHIYHCIUTH YCJI0BUSI PABHOBECHSI TBEP/0I0 TeJia (Ha mpuMepe, Cy/10B)
Tema 2.3 Coaepskanue y4eOHOro marepuaJia 15
3aKOHBI COXpaHEHUs B [MexaHudecKas pabota u moutHoCcTh. KuHeTnueckas sneprusi. [lorennuanshas sueprus. Pabora cubl
MEXaHUKE 3aKOH COXpaHEHHs MEeXaHU4ecKOil sHepruu. PaboTa cuibl TSHKECTH M CHIIbI ynpyrocTu. [Ipumenenue
3aKOHOB coxpaHeHus. UMnynbc MatepraibHOM TOUKH (Tea), CHCTEMbI MaTepUaIbHBIX ToueK. iMmysbe
CHJIbI M U3MEHEHHE UMITYJIbCA TeJla. 3aKOH COXpaHEHUsl uMNyJibca. PeakTMBHOE ABM)KEHHUE.
IIpakTuyeckue 3aHATHS 4
JIII3 9: BbIYMCIANTH MOLIHOCTH TeJsia (Ha mpuMepe, Cy10B)
JITI3 10: BRIYHCINTH PeaKTHBHOE ABHKEHHE TeJl (Ha mpuMepe, Cy/10B)
JITI3 11: BEIYMCIANTH ABHKEHHE MOAIIUITHUKOB
JIII3 12: BEIYMCIUTD IBHKEHHE HCKYCCTBEHHBIX CIIYTHHUKOB
Pa3nen 3. MoJiekyasipHasi pU3HKA H TEPMOAMHAMHUKA 57 OK 01
Tema 3.1 ‘Conepma}me yueOHOro MaTepuaja 9+4 OK 02
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OCHOBBI OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJSIPHO-KUHETUYECKOM TEOpMM M HUX OIBITHOE OOOCHOBaHUE.
MOJIEKYJIIAPHO- bpoyHnoBckoe nBmwxkenue. Huddysus. Xapaktep ABWKEHHS W B3aUMOJCHCTBHS YaCTHI[ BELIECTBA.
KHHeTHYecKkolTeopun MoJenu cTpoeHHs ra3oB, )KUJKOCTEH U TBEPAbIX TeNl U 00BSICHEHNE CBOICTB BEIIECTBA HA OCHOBE 3THX|
Mozeneil. Macca u pazmepsl Monekyid. KonuuectBo BemiectBa. IlocrositHHas Aorangpo. TerioBoe
paBHOBecue. Temmeparypa u ee usmepenue. lllkana remneparyp Lenscus. Moaens uaeanpHOro rasa.
OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKONH TEOpUM HUAEAIBHOro rasa. ['a3oBble 3aKOHBI.
YpaBuenue MenpeneeBa-Knanelipona. 3akon /lanbToHa.
IIpogeccnonaIbHO-OPHMEHTHPOBAHHOE COJleP:KAHME
DU3nYeCcKUe OCHOBBI OTXKUI'A, 3aKAJIKH, OTILYCKA.
Tepmuueckas 00paboTKa MeTaa
[lapameTpsl COCTOSIHUS PA3PSKEHHOTO rasa
TexHUYeCKHe YCTPONCTBA M MPAKTHICCKOE TPHUMEHEHHE: TEPMOMETP, OapoMeTp
IpakTHYecKHe 3aHATHS 442
Ocnognte nabopamopno-npakmuyeckue 3auamus (JII13):
JIII3 13. BoIYHCJINTH TapaMeTPhl MOJIEKYJT
JIII3 14. BoruncauTh JaBJjieHHue HieaJlbLHOro ra3a
JITI3 15: BBIYMCIUTH CKOPOCTH TENJIOBOI0 IBMKEHUSI MOJIEKYJI ra3a
JITI3 16: BIYMCJIMTH NapamMeTpbl 0CHOBHOT0 ypaBHenust MKT
Pewenue 3a0au c npogpeccuonanvnoii nanpagiennocmoio no pazoeny «Monekynapnasa gusuka u
MepMOOUHAMUKAY
JIII3 17: BBIMMCIUTH MacCy BO3lyXa B KOMHaTe
JITI3 18: UcciienoBanue 3aBUCUMOCTH MeKAY MapaMeTPaMH COCTOSIHHMS Pa3peKeHHOro rasa (B
e’KUMe OHJIAIH)
Tema 3.2 Conep:xaHue yueOHOT0o MaTepuajia 9+3
OCHOBBI Buytpennsst sHeprus. Pabota u Temnonepenada. KoiauuecTBO TemIOThl. YpaBHEHHE TEIUIOBOTO
TEPMOJUHAMUKN Oananca. [lepBoenauano tepmoauHamMuKu. AnnadbaTHbli npouecc. Bropoe Hadano TepMOIUHAMHUKH.

Temossle neuratenu. KITJ TteruioBoro asurarens. OxpaHa npupojbl. TepMonnHaMudeckas CHCTEMA.
BHyTpeHHSsI SHeprus TEpMOAMHAMHUYECKON CUCTEMBI U CIIOcOObI ee n3MeHeHHsl. KoanuecTBo TenaoThl
u pabota. BHyTpeHHsIE SHeprusi OJHOATOMHOTO HJAEAIBHOTO Tasza. Buasl Teruonepenayu:
TETTIONPOBOHOCTh, KOHBEKIUS, N3JIy4eHHE. Y IeJIbHASI TEIUIOEMKOCTh BelecTBa. KommuecTBo TernnoTs]
npu Ttertonepenaye. llonstue 00 anmabatHoM mpouecce. I[lepBplii 3aKOH TEePMOAMHAMHKH.
[IpMeHeHue epBoro 3aKoHa TEPMOJMHAMUKY K H3omporieccaM. I paduyeckas nHTeprnpeTaus padboThl
rasa. Bropoil 3akon TepmoanHamuku. HeoOpatumocTs mporeccoB B mpupoze. TerioBble MalinHbI.

[lpuHiMnel  aeiicTBusl  TemioBbiIX MamuH. [IpeoOpazoBaHusi SHEPrUHM B TEIJIOBBIX MAalIMHAX.

OK 03
OK 04
OK 06
OK 07
IIK 1.3.
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Koaddunment noneznoro neictBus TernoBoil mamuuel. Hukin KapHo u ero koadduumeHT noae3Horo
NICHCTBUA.

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlEPKAHUE

JKOJIOTUYECKHE MPOOIEMBI TETNIOIHEPTCTUKH.

TexHuyeckue ycTpoicTBa U MPAKTUUECKOE MPUMEHEHHUE: IBUTATeIh BHYTPEHHETO CrOpaHus, ObITOBOM
XOJIOAWJIBHUK, KOHAUIIUOHED

TexHMYecKue yCTpOMCTBAa M MPAKTHYECKOE MPUMEHEHHE: TMIPOMETP U ICUXPOMETP, KAIOPUMETD,
TEXHOJIOTHH MOJTYYEHHUs COBPEMEHHBIX MaTepUaiOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH]

IIpakTHYecKHe 3aHATHS 5+2
JIII3 19: nccienoBaTh BJIaKHOCTH BO31yXa B IIOMELCHUH.
JIII3 20: BRIYUCINTDH BHICOTY KATMJLISIPA )KMAKOCTH PA3JIMYHON IIOTHOCTH
JIII3 21: n3mepeHne NOBEPXHOCTHOIO HATSIKEHHS JKUAKOCTH
JITI3 22: Bp1uncauTh K03 puuneHTa TeNaI0BOro paciimpeHnst MeTalioB
JIII3 23: BBIYMCIUTH NapaMeTPbl METAJUIOB € UCNO0JIb30BAHHEM 3aKOHOB TePMOANHAMUKH
Pewtenue 3a0au ¢ npogpeccuonaibhoil HANPABIEHHOCMbIO
JITI3 24: BRIYMCJIMTH TeMIIEpaTypy ra3a B 0aJUIOHAX NPH NUTAHUM ABUTaTeJIei
JITI3 25: Bpruncants KIIJ| aBuraresei
Tema 3.3 Conep:xaHue yueOHOT0o MaTepuajia 11
ArperaTHbie ITapooOpazoBanue u KoHaeHcaus. Vicnapenue u kunenue. AGCONOTHAS U OTHOCUTENbHAS BIaXXHOCTb
COCTOSTHUAIBEILECTBA  Bo3ayxa. HacbllmieHHbI map. YjaenpHas TeIuloTa MapooOpa3oBaHUs. 3aBUCUMOCTb TEMIEPATYpbI
1 GasoBbie KUIIeHUs OT AaBieHus. TBepaoe Teno. Kpucrammuueckue u amopdHble Tena. AHM30TPOIHS CBONCTB
[CPCXOabI kpuctaiinoB. JKunkue kpuctauibl. CoBpeMeHHble Marepuaibl. [lnaBieHuMe W KpuCTaIU3alus.
VY nenpHas Temiora miasneHus. Cyonumanus.
Pasjnen 4. DjekTpoauHAMHUKA S7
Tema 4.1 Copaepsxkanue y4eOHOIro maTrepuaJia 11+1
DIIEKTPOCTATHKA OneKTpr3anusl Tel. OJEKTpUYeCKHil 3apsn. JlBa Buma sieKkTpudyeckux 3apsaoB. lIpoBogHukw, OK 01
NUDJIEKTPUKNA U TOJYNPOBOJHUKU. 3aKOH COXPAHEHHUs 3JIEKTPUYECKOro 3apsana. Bsaummoneincrtsue OK 02
3apsAnoB. 3akoH Kynona. TodeuHslil 35eKTpudYecKkuil 3apsa. DiekTpudeckoe rnosie. HanpskeHHOCTh OK 03
DIIEKTpUYeCKOoro mnouid. [IpuHnun cyneprno3uuuu 3JI€KTPUYECKUX IoJIeld. JIMHUM HanpsyKEeHHOCTH OK 04
piieKTpuyeckoro nousd. Pabora cui anexrpoctatnueckoro mnois. [lorennnan. PasHocTs moTeHIMANIOB. OK 06
[IpoBOOHMKM M AMDIEKTPUKH B DIIEKTPOCTATUYECKOM IoJe. JIM3IeKTpuueckas IpPOHUIAEMOCTb. OK 07
Di1ekTpoeMKOCTh. KoHmeHcaTop. DIIEKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpa. DHEPTUs 3apsKCHHOTO IIK 1.3.

KOHJIEHCAaTopa
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlePKAHUE
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TexHuyeckue  ycTpoiicTBAa U MPAKTUYECKOE  MPUMEHEHHUE:  OJEKTPOCKON,  AJIEKTPOMETP,
HIIEKTPOCTATUYECKAs 3alIUTa, 3a3€MIICHHE AJIEKTPOIPHUOOPOB, KOHACHCATOP, KOMMPOBAJIBHBIN anmnapar,
CTPYWHBIN TPUHTEP

JIII3 Ne 33. BeruucauTh NapaMeTpbl CHIIBbI H IVIOTHOCTH TOKA
JITI3 Ne 34, BoIYHCIMTD 3JIeKTPOJABHKYIYIO CHJTY HCTOYHHKA TOKA

JITI3 Ne 35. BoIuuCaIuTh NapaMeTphbl 3JIEKTPUYECKOr0 TOKA B 3aK0He OMa /1JIsl y4acTKA Henu

IIpakTHYecKHe 3aHATHSA 7
JIII3 Ne26. Beruncauts cuity Kysnona st AByX 3apsijioB
JIII3 Ne27. BbIYHCINTH HANIPSAKEHHOCTD 3JIEKTPHYECKOr0 MOJIst
JIII3 Ne 28. BorunciuTh padoTy CHJI 3JIEKTPOCTATHYECKOT0 MOJIs
JIII3 Ne 29. BbIYMCIHMTB CBSI3b MEKIY HANMPSIKEHHOCTHIO U Pa3HOCTHIO MOTEHIIHAJIOB
JJIEKTPUYECKOr0 OIS
JITI3 Ne 30. BeruucjuTh NapaMeTpbl KOHAEHCATOPOB
JITI3 Ne31l. BBIYHCINTH JHEPTUIO 3aPSIKEHHOT0 KOHAeHCcAaTopa
JIII3 Ne 32. BoIYMCJIUTB JHEPTHIO JJIeKTPHYECKOr0 MoJIst
Tema 4.2 Conep:xanue yue0HOIro MaTepuaJia: 4+1
[TocTostHHBI# DJIEKTPUUECKUN TOK. YCIOBHUS CYLIECTBOBAHUS 3JIEKTPUUECKOro Toka. Mcrounuku toka. Cuia Toka.
PIICKTPUYECKHUM TOK.  [[TocTosiHHbIA TOK. Hanpsokenue. 3akon Oma Juls ydacTKa ILIENH. DJIEKTPHYECKOE COIMPOTHBIICHHUE.
Toxu B pasiuyHbIX YnenpHOE compoTHBieHHE BemlecTBa. [locienoBarenbHoe, MapaieabHOE, CMENIAHHOE COEIMHEHMUE]
cpenax MpoBOIHUKOB. PaboTa anekTpuueckoro Toka. 3akoH Jlxoyinsa-JIenna. MOIMHOCTB 31€KTPUYECKOro TOKA.
JIEKTPOABMKYIIAasl CUJla U BHYTPEHHEE CONPOTHUBIIEHHME MCTOYHMKA TOKa. 3akoH OMma ajs MOJHOM
(3aMKHYTOI) 3nekTpudeckoil nenu. KopoTkoe 3aMblkaHMe. DJIEKTPOHHAasl MPOBOJAMMOCTH TBEPJBIX|
METaJJIOB. 3aBUCHUMOCTb CONPOTHUBIIEHUS METAJIOB OT Temieparypbl. (CBepXIpOBOJUMOCTb.
JeKTpuuecKuil Tok B BakyyMme. CBoiicTBa 31eKTpOHHBIX My4koB. [TomynpoBoanuku. CoOCTBeHHAs U
MpUMECHas MPOBOAMMOCTbH IOJIYHNpOBOAHUKOB. CBolcTBa p-N-mepexona. IlomxynpoBOAHUKOBBIE
npuOOphl. DIEKTPUYECKMH TOK B pacTBOpPax M pacIulaBaX HJIEKTPOIUTOB. DJIEKTPOIUTHYECKAs
mucconuanus. JIeKTPoiIn3. DIEKTpUYECKU TOK B ra3ax. CaMOCTOATEIbHBIA U HECAaMOCTOSTENbHbII
pa3psa. Monnus. [1nazma
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlePKAHUE
TexHUYEeCKHE YCTPOMCTBA U IIPAKTUYECKOE IIPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, UCTOYHUKHU
TOKa, OJEKTpOHArpeBaTelbHbIE  MPUOOPHI,  AJIEKTPOOCBETUTEIbHBbIE  MPUOOPHL,  TEPMOMETP
COIIPOTHBIICHUS, BaKyyMHBIH MO, TEPMHUCTOPHI U (OTOPE3UCTOPHI, MOIYNPOBOJHUKOBBIA THOI,
raJibBaHUKa
IIpakTHyeckune 3aHATHSA 11+3
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JIII3 Ne 36. BbruncaiuTh napaMeTpsbl 3JIEKTPUYECKOr0 TOKA B 3ak0oHe OMa /I MOJIHOM 1enu
JIII3 Ne 37. BeluncauTh NapaMeTpshl 3J1eKTPUYECKOr0 TOKA IPH MOCJIe0BATeJIbHOM
COeIMHeHHUH
JIII3 Ne 38. BoIuuc/IUTh HapaMeTPbl JJIEKTPUYECKOr0 TOKA NP NaPaJlJieIbHOM COeIMHEHUH
JIII3 Ne 39. BoI4uC/IUTh HapaMeTPbl 3JIEKTPUYECKOr0 TOKA NMPU CMEIIAHHOM COeIMHEeHNH
JITI3 Ne 40. BoruucauTh mapaMeTpbl COeJUHEHUE HCTOYHUKOB JIEKTPUYECKOM IJHEPTrUHU B
O0aTapero
JII3 Ne 41. BeruncauTh napaMeTpsbl 3J1eKTPUYECKOro TOKa B ra3ax
JIII3 Ne42. BeuucnTh HapamMeTphl 3JIEKTPOJIH3a PAaCTBOPOB
JIII3 Ne43. Beruncants napamerpsl popmy.isl [xoyiis-Jlenna
Pewenue 3a0au ¢ npoghpeccuonanbHoil HanPagIeHHOCHbIO
JITI3 Ne 44: uccienoBaTh TeMIEPaTypy HUTH JIAMIIbI HAKAJTUBAHUS
JII3 Ne 45: ncciaenoBarh TeMIEpaTypHOro ko3¢ puuueHTa cONpoTUBIICHUS] METAJLIOB, €
TpedoBanueM «MoJioabie NpodeccuoHaIbI»
JITI3 Ne 46: BBIYHCJIUTD 3J1eKTPOXUMUYeCKH K03 duiuenT npu o0padoTke MeTasia

Tema 4.3
MarauTHoOe moe.
DIIEKTpOMarHuTHas
MHIYKIIUSL.

Conep:xanue yueOHOro Mmarepuajia

[TocTossHHBIE MarHuThl. B3anMMOAENCTBHE TMOCTOAHHBIX MAarHUTOB. MarHuTHOe moJe. Bekrop
MarHuTHOM MHIAYyKUMU. [IpyHIMO cynepno3uiuyu MarHUTHBIX Mojieil. JIMHUM MarHUTHON MHIYKIIHH.
Kaptuna muHMi MarHUTHOM MHAYKIIMH TTOJISI TOCTOSIHHBIX MarHUTOB. MarHuTHOE T0JIe MPOBOIHHKA C
rokoM. KapTuHa NMHMI UHIYKIIMM MarHUTHOTO MOJIsl JJIMHHOTO MPSMOTO MPOBOJHUKA U 3aMKHYTOTO
KOJIBLIEBOTO MPOBOJAHMKA, KaTyIIKK ¢ TokoM. OmbIT Dpcrena. B3anmoielicTBie mpoBOIHUKOB C TOKOM.
Cuna Amnepa, ee Moaysib U Hamnpasienue. Cuna JlopeHua, ee MOAyJib U HampasiieHue. [[BukeHue
3apsOKEHHOW YacTHIbl B OJIHOPOJAHOM MarHUTHOM mone. PabGorta cunbl Jlopenma. SBnenue
PIEKTPOMArHUTHOM MHAYKUMU. [IOTOK BEKTOpa MarHUTHOM MHAYKIMH. DJIEKTPOJABHXKYIIAs CHIIA|
MHIYKOAHA. 3aKOH DJJIEKTPOMarHuTHoOM wuHAyKuu @apanes. BuxpeBoe »sieKTpHueckoe IOJe€.
DNEKTPOABUKYILAsA CHUJIAa UHAYKIMU B IMPOBOJHHUKE, JIBMXKYLIEMCS MOCTYNATEIbHO B OJAHOPOJHOM
MarHuTHOM Tose. [IpaBwio Jlenma. MHIyKTHBHOCTB. SIBJIeHME CaMOMHAYKIWU. DJIEKTPOIABHKYIIAS
CUJia CAMOUMHIYKIIMH. DHEPrys MArHUTHOTO MOJISI KATYIIKU C TOKOM. DJIEKTPOMAarHuTHOE MOJIe
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlEPIKAHUE

TexHruuecKue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOCTOSHHBIE MAarHUTHI, 3JIEKTPOMArHUTHI,
PIIEKTPOJIBUTATEIb, YCKOPHUTEIH 3JIEMEHTAPHBIX YAaCTHI], MHAYKIIMOHHAS MT€Yb

10+1

IIpakTHYecKHe 3aHATHS

JIII3 Ne 47. BoIYHCIUTD 3JIEKTPOMATHUTHYI0 HHIAYKIIUIO
JII3 Ne 48. Beruucants I/1C caMOMHAYKIMH KATYIIKH B MATHUTHOM I10JI€

JII3 Ne 49. BeruucjauTh HHAYKTHBHOCTh KATYIIKH B MATHUTHOM 110J1€
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JII3 Ne 50. BeruucjuTh MATHUTHYI0 IPOHUIIAEMOCTD BellleCTB
JIII3 Ne 51. Beruucaurh cuiry JlopeHna 3apsizkeHHOM 4acTHIbI
JIII3 Ne 52. BoI4HMCIMTh CHJIy AMIIepa NPOBOIHUKA

JIII3 NeS3. BoI4ucIMTh MOAYJb BEKTOPA MATHUTHOM MHIYKIUHA
JII3 54: BBIYMCIUTD 3JHEPIrHI0 MATHUTHOI'O NOJIsI

Pa3znea 5. Koseoanus

M BOJIHBI

57

Tema 5.1
MexaHndeckue 1
DIICKTPOMArHUTHEIE
KoJIeOaHUs

Conep:xanue yueOHOro MaTepuajia

KonebarenbHas cucrema. CBoOOnHBIE MexaHMuyeckue KosiebaHusa. ['apmMoHmyeckue KoseOaHus.
[lepuon, yacroTa, aMruTyaa u $asza konebanuit. [IpyxuHHbIN MasTHUK. MaTeMaTHYECKUN MasiTHUK.
YpaBHeHHe rapMOHUYECKHUX KojieOanuil. IIpeBpalieHre sHEpruM Mpu rapMOHUYECKUX KOJIeOaHMSX.
KoneOarenbHblit KOHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B HI€aIbHOM KOJIEOATEIbHOM
KOHTYpe. AHAJIOTUS MEXIY MEXaHWYeCKMMU WU 3JIEKTPOMarHUTHBIMH KojeOanusimMu. Dopmyia)
ToMcoHa. 3aKkOH COXpaHEHMsI SHEPruu B HJ€aIbHOM KosiebaTesnbHOM KOHType. IlpencraBienue o
3aTyXalolluX KojeOaHusX. BbIHyXJeHHble MexaHuueckue kojieOanHus. Pe3onaHc. BeIHyXIeHHbIE
HIIEKTpOMarHuTHele Kosiebanus. Ilepemennpiii Tok. CUHYCOUAANBHBIN NEpEMEHHBIH TOK. MOIIHOCTD
[IEPEMEHHOTO TOKAa. AMIUINTYIHOE M JACUCTBYIOLIEE 3HAUYEHUE CHJIbl TOKAa M HaIPSHKEHUS.
Tpancopmarop. [IponsBoicTBO, epenaya U NOTPEOICHUE ITEKTPUUECKON IHEPTUH.
IIpodeccnoHaILHO-OPHEHTHUPOBAHHOE COAEPKAHUE

OKOJIOTUYECKUE PUCKU IIPU MTPOU3BOJICTBE JIEKTPHUUECKON IHEPIHH.

TexHnyeckue yCTpONCTBA M IPAKTUYECKOE IPUMEHEHME: JJIEKTPUYECKUH 3BOHOK, TI'€HEPATOp
[EpEeMEHHOI0 TOKa, JIUHHUHU JIeKTponepeaay

4+2

IIpakTHYecKHe 3aHATHSA

IIpakTnyeckas padora:
JII3 55: BpIuMcaIUTh NapaMeTpPbl TAPMOHUYECKUX KOJIeOaHu
JITI3 56: ucciaenoBaTh XapakTePpUCTHKU KOJIe0aHUS MAaTEMATHYECKOT0 MATHHKA
JII3 57: BBIYMCIUTH NapaMeTPbl MATEMAaTHYECKOT0 MATHUKA
JITI3 58: BBIYMCJINTH NapaMeTpbl NPY>KMHHOT0 MAATHHKA
JITI3 59: BBIYMCJINTH NapaMeTPOB MePeMEHHOr0 TOKa
JITI3 60: BBIYMCJINTH NapaMeTPbl FeHepaTopa nepeMeHHOro ToOKa
JIII3 61: BbIYMCIUTH €MKOCTHOE CONPOTHBJIEHHE NIePEMEHHOI0 TOKA
JIII3 62: BIYMCJIMTH HHAYKTHBHOE CONPOTHBJIEHHE IEPEMEHHOI0 TOKA
JIII3 63: BBIYMCJIMTH NapaMeTpsl 3akoHa OMa IS 3J1eKTPUYeCKOii lien NepeMeHHOro ToKa
JII3 64: BpruncauTh padoTy nepeMeHHOr0 TOKa

JIII3 65: BBIYMCIUTH MOIIHOCTH MEPEMEHHOI0 TOKA

12+1

OK 01
OK 02
OK 04
OK 06
OK 07
IIK 1.3.
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Pewenue 3a0au c npogpeccuonanbroii HanpPaeiIeHHOCHbIO
JITI3 66: BRIYMCJIMTH NapaMeTpsl TpaHcdopmaTopa

Tema 5.2 Conep:xaHue yueOHOIro MaTepuaJia: 13+4
MexaHn4eckue u MexaHuuyeckue BOJIHBI, yciioBusl pacrpoctpaHeHus. [lepuon. CkopocTh pacnpOCTpaHEHUs U AJIMHA
QJIEKTPOMAarHuTHbIE  BousiHBL. [loniepeunsle u npooabHbIE BOJIHBL HTepdepeHus u qudpakius MEXaHUYEeCKUX BOJIH. 3BYK.
BOJIHBI CxopocTb 3ByKa. I'poMkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa. DJ€KTpOMarHUTHbIE BOJIHBI. Y CJIOBHS]
W3JIy4EHUs 2JIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHtanus Bektopos E, B, v B anekTpoMarauTHoi
BosiHE. CBOMCTBA 3JEKTPOMATHUTHBIX BOJIH: OTPAXXKEHHE, NMPEIOMIICHHUE, MOJISIpH3anus, AUQpaKkius,
uHTephepeHiys. CKOpOCTh AMEKTPOMArHUTHBIX BOJIH. [1Ikaa 37eKTpOMarHUTHBIX BOJIH.
IIpogeccnonanbHO-OpHMEHTHPOBAHHOE CO/IeP:KAHMNE
[IpyuMeHeHMe 3IIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHLAIIBI paIUOCBA3YU U TEJIEBUACHMS. Pagronokanus.
DJIEKTPOMAarHUTHOE 3arPsA3HEHNE OKPYIKAIOIIEH CPEIbI.
TexHuyeckue ycTpoiicTBa M IPAKTHYECKOE IPUMEHEHHE: MY3bIKaJIbHbIE  MHCTPYMEHTHI,
YJIbTPa3ByKOBasl AUArHOCTUKA B TEXHUKE U MEAMLIMHE, pajap, paguoNpUEMHUK, TEIEBU30D, aHTCHHA,
renedon, CBU-neup
IIpakTHyeckne 3aHATHSA 2
IpakTnyeckas padora:
JII3 67: BbIYMCIUTH XaPAKTEPUCTHKU MEXaHUYeCKOI BOJIHBI
JIII3 68: BbIuMCINTD NapaMeTphbl 3JIEKTPOMAarHUTHBIX BOJTH
Tema 5.3 ['eomeTpuueckas onrtuka. [IpsMonuHeiiHOe pacipoCTpaHEHHE CBETA B OJTHOPOAHOM cpene. JIyu cBera. 10+2
OnTuka Toueunslit HcTOUHUK cBeTa. OTpaxkeHue cBeTa. 3aKOHbI OTpakeHus cBeta. [locTpoeHne n3o0paxkeHui

B muiockoM 3epkaie. [Ipemomienue cBera. 3aKOHBI TPEIOMJICHUSI cBeTa. AOCOIIOTHBIN TMOKa3aTeh)
npenomiieHus. [loaHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHblil yros NoJIHOro BHYTPEHHETO OTPaKEHUS.
Jlucnepcust cBera. Cobuparonirie U pacceuBaroniue JUH3bl. ToHKas nuH3a. @OKYCHOE pacCTOSHUE U
OINITHYECKas Criia TOHKOW TUH3BL. [locTpoeHne n300paxeHnii B COOMPAIOIUX U PACCEUBAIOIINX JIMH3AX.
DopMyia TOHKOM JIMH3BL. Y BEJIMUEHNE, JaBaeMoe JTUH30M. [Ipeaensl npuMeHUMOCTH T€OMETPUIECKON
ontuku. BomHoBas ontuka. UnTepdepenius ceta. KorepeHTHbIE HCTOUHUKH. Y CJIOBUS HAOMIOICHUS
MaKCUMyMOB M MHUHHMYMOB B WHTEpPGEPEHIIMOHHOW KapTHHE OT JBYX CHH(]A3HBIX KOTCPEHTHBIX]
ucTouyHUKOB. Jludpakmus cera. JudpakumonHas pemetka. YciaoBue HAOMIOACHHS TIABHBIX
MaKCHUMYMOB TpY MaJ€HUH MOHOXPOMAaTUYECKOT0 CBeTa Ha AMPPaKIHOHHYIO0 pemeTKy. [lonspusamus
CBETa

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlePKAHUE

HaburoieHre aucrepcuu CBeTa.
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TexHuyeckue ycTpoHCTBa UM MPaKTHUYECKOE MPUMEHEHHUE: OUKH, Jyma, (hoToarmapar, NpoeKIIMOHHBIH
armapat, MEKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, TU(paKIIMOHHAS pElIeTKa, MOJISIPOHI, TEIECKOI

Ctpoenue aToma

Mopenb atoma Tomcona. OnbiThl Pesepdopaa mo paccesnuto -uactuinl. [Inmanerapras mMonens atoma.
[Toctynatsl bopa. M3nydenue u nornouieHre (OTOHOB MPH MEPEXOie aTOMa ¢ OJJHOT'O YPOBHS SHEPTUH
Ha npyroi. Bunel ciektpoB. CiekTp ypoBHEW HEPrun aTroma BoJopo/ia. BosiHOBBIE CBOMCTBA YaCTHII.
Bonnsl ne bpoiinsa. KopnyckynspHo-BonHOBON ayanu3M. CIIOHTaHHOE M BBIHYXKICHHOE H3JIy4YECHHUE.

ndpakys AIEKTPOHOB B KpUCTAJIaX. Y CTPOMCTBO U MPUHIUI pabOThI Jlazepa.

IpakTHYecKHe 3aHATHS 7
IIpakTuyeckue padboThbI:
JIII3 69: BeIYMCANTH NapaMeTPhbl 3aKOHA OTPaKEHHUsI CBeTa
JIII3 70: BBIYMCANTH MapaMeTPhbl 3aKOHA MPeJIOMJIeHHsI CBeTa
JIII3 71: BHINOJHUTH MOCTPOEHHE B JINH3AX
JII3 72: BbI4MCAUTH NapaMeTpbl (POPMYJIbI TOHKOI JTUH3BI
JIII3 73: BbIuMCIUTH NapaMeTpbl HHTepdepeHnu B KoJbuax HboToHa
JII3 74: BIuMCIaUTH NapaMeTpbl AM(PPaKIUM HA 1IeJIn
JITI3 75: BBIYMCIUTD NapaMeTphbl M (PPAKIHOHHOIN pelleTKH
Pa3nen 6. OcCHOBBI cIelHATbHOI TEOPUH OTHOCHTEIbHOCTH 4
Tema 6.1 Conep:xaHue yueOHOIro MaTepuaJia: 4 OK 01
OCHOBBI ClIEHMANbHON [(paHUIbl  NPUMEHMMOCTH  KIACCHYECKOM  MeXaHuKW. IlocTynarel  CHENUAIBbHOM — TEOpHU OK 02
Teopun OTHOCUTEJIbHOCTHU: MHBAPHUAHTHOCTh MOAYJISI CKOPOCTU CBETa B BaKyyMe, MPUHIUI OTHOCUTEIBHOCTH OK 04
OTHOCUTCIIBHOCTH OlHITEHa. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHM M COKpAIIECHHE JUIMHBIL. OK 05
OJHeprus W UMIYJIbC PEIATUBUCTCKOM vacTHlbl. CBSI3b Macchl € DJHEPrUed M UMILYJIbCOM
EJIATUBUCTCKON YaCTULIbl. DHEPIHUsl TOKOSI
Pa3nes 7. KBantoBasi pusuka 56
Tema 7.1 Copaepsxanue y4eOHOIro MmarepuaJia: 17+1
DIIEMEHTBI KBaHTOBOU [DoTtoHbl. Popmyia [lnanka cBsa3u 3Hepruu (GOTOHA C €ro YaCTOTOM. DHEPIUs M UMITYJbC (OTOHA.
ONTHKHU OTkpeiTHe U uccnepoBanue Gorordpdexra. Onbitel A.I'. Cronerosa. 3akonsl poTodpdexra. YpaBHeHHE
DiinmTeiitHa st poroaddexra. "Kpacnas rpanuna" dotosdpdexra. Hasnenne cera. Onbitsl [1.H. OK 01
JlebeneBa. Xumudeckoe JeiicTBUE CBETA. OK 02
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlePKAHUE OK 04
TexHuueckue ycTpoiicTBa M MPaKTHUYECKOE NpUMEHEHHUE: (POTOIEMEHT, (HOTOAATUMK, COJHEUHAs OK 06
OaTapest, CBeTOINOT
OK 07
Tema 7.2 Coaepsxanue y4eOHOIro MmaTepuaJia: 14+1 K 1.3.
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IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlEPKAHUE
TexHuuecKue ycTpoicTBa U MPaKTUYECKOe MPUMEHEHHUE: CIEKTPaIbHBIN aHAIU3 (CIIEKTPOCKOI ), JIa3ep,
KBaHTOBBII KOMIIBIOTEP

JlabopaTopHble 3aHATHS

JITI3 76: BLIYMCIANTDH NapaMeTpbl (pOTOHA

JIII3 77: BpIuMCcaIUTh NapaMeTpbl ypaBHeHus: JifHIITelHA 1715 poTodPpdekTa
JITI3 78: BoIYHCIUTH KPacHyIo rpanuiny ¢poroddgexra

JIII3 79: BbIYMCJINTD JaBJE€HUE CBETA

Tema 7.3
ATOMHOE SIAPO

Conep:xanue y4eOHOro MaTepuaJia

DKCIEPUMEHTBI, JTOKA3BIBAIOIINE CIOKHOCTh CTPOCHHUs siipa. OTKPBITHE PagUOAKTUBHOCTU. OMBITHI
Pesepdopra o onpeaeneHuIo cocTaBa paIuoakTUBHOro usnyueHus. CBoiicTBa anbda-, 6era-, raMma-
M3JIydeHusl. BiusiHue pajroakTUBHOCTH HA KUBBIE OpraHu3Mbl. OTKpBITHE MPOTOHA U HEUTPOHA.
Hyxnonnas mozens siapa ['eitsen6epra-MBanenko. 3apsn siapa. MaccoBoe yucio sapa. M30Tomsl
Anbda-pacniag.  DIGKTPOHHBIH W  TO3UTPOHHBIA  Oera-pacman. [amma-usnmydenue.  3akoH
PaMOAKTUBHOIO pacmaja. DHEepPrusi CBA3M HYKJIOHOB B sipe. SnepHbie cuibl. JledekT macchl sapa.
Anepubie peakuuu. Jlenenue u cuntes saaep. Anepusiit peaktop. Tepmosaepublii cunres. [Ipodaemsl u
MEePCIEKTUBBI SACPHON SHEPreTHUKU. DKOJIOTUYECKUE ACTIEKThI SAEPHOU IHEPreTUKHU. DJIEeMEHTapHbIE
gacTUIbl. OTKpBITHE MO3UTPOHA. MeTOonpl HAOMIONEHUS U PErHCTPAlMH SJIEMEHTAPHBIX YacCTHIIL.
DyHaamMeHTanbHbIe B3auMoieiicTBUs. EqUHCTBO (hr3nueckoit KapTUHBI MHUpa
IIpo¢deccnoHa/ILHO-OPHEHTUPOBAHHOE COAECPKAHUE

TexHudyeckue ycTpoMCTBa M MpakTUYECKOE MpUMEHEHHe: (OTOINEMEHT, (POTONATUHMK, CONHEUHAS
OaTapesi, CBETOIMOJ, CIEKTPOCKOII, Jia3ep, KBAaHTOBBIM KOMIIBIOTEp, JO3MMETpP, kKamepa Buibcona,
SIICpHBINA peakTop, aToMHasi bomba

9+1

HpaKanecmle 3aHATHUSA

IIpakTn4yeckue padoTsI:

JITI3 80 BbIuMCAMTHL CTPOEHHME ATOMA JleMeHTa B Tadaune MeHaeseeBa

JITI3 81 BbIYMCIUTH NapaMeTPhbl 3aKOHOMEPHOCTE B aTOMHBIX CIIeKTPax BOA0pojaa
JITI3 82 BbIYMCIUTH NapaMeTphbl 3aKOHA PA/IMOAKTHBHOIO pacnaja

JITI3 83 u3yyenue cnoco6oB HAOII0AeHUSI U PerHCTPALMM 3aPsIKeHHBIX YaCTHIL
JIII3 84 BBHIYMCIMTH YJHEPTHIO CBA3H HYKJIOHOB B siApe

JITI3 85 BpIuncauTh 1edeKT Macchl sjaep

JITI3 86 BbIuncauThb gedeKT Macchl sjep

JITI3 87 BoIUMCIMTDH MapaMeTpbl siIePHBIX peakiuii

JITI3 88 BoIUMCIANTH NapaMeTpbl siIePHBIX pPeaKkiuii
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Pa3znen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKHU

Tema 8.1 DneMeHThI
ACTPOHOMHH U
acTpou3uku

Conep:kaHue y4eOHOT0 MaTepuaJia

JTanbl pa3BUTUA acTpoHOMHUHU. [IpuKiIagHOE M MHPOBO33PEHUECKOE 3HAUYCHHE acTpoHOMUU. Bujl
3Be3HOro Heba. Co3Be3aus, IPKUE 3BE3/Ibl, IUIAHETHI, UX BUIUMOE JBIKeHHe. CoJIHEUHas CHCTEMA.
[Tnanetsl 3emMHOM rpytisl. [LtaneTsi-rurantel. Mansie Tena Conaeunoit cucremsl. Connie, potocdepa)
u atmocdepa. ConHeuHnass akTUBHOCTh. Mctounuk sHeprun CoJiHIIA M 3Be31. 3BE37bl, HX OCHOBHBIC
xapakTtepucTuku. Jluarpamma '"CHeKkTpalibHBIM  KJIacC -  CBETUMOCTH'. 3Be3/bl  IJIABHOM
IMOCJIEIOBATEILHOCTH. 3aBUCUMOCTE "'Macca - CBETHMOCTh" IS 3Be3] TJIAaBHOM MOCIIEI0BATSIbHOCTH.
Buaytpennee crpoenue 38e31. CoBpeMEHHBIE MPEICTABICHUS O TPOUCXOXKICHUH U dBOToMH COJTHIA
Y 3BE€3]1. DTanbl )KU3HU 3Be311. Mueunslil [1lyTh - Hama ["anaktuka. CnupaibHas cTpykrypa ['anakTukuy,
pacrpesiesieHue 3Be3/, ra3a u neutd. [lonoxenue u nmwxkenune Connna B ['anaktuke. TUmbl raJakTuk.
[Tnockas u cepudeckas moacucTeMsl [ agakTuku. PaguoranakTuku v KBazapbl. YepHBIC IBIPHI B SIpax|
ranakThk. Bcenennas. Pacmmpenne Bcenennoii. 3akon XaO06ma. PasOeranme ramaktuk. Teopus
bonbiioro B3peiBa. PenukToBoe m3nmyuenue. MacmrtabHas cTpykTypa Bcenennoil. MeraramnakTuka.

Hepemennsie npobeMbl aCTpOHOMUU

OK 01
OK 02
OK 03
OK 06
OK 07

IMpomexyTouHast aTTecTanus (IK3aMeH)

Bcero:

228
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3. YCJOBUA PEAVIMBALIMU TPOI'PAMMBI JUCHUIIJIMHBI

3.1. TpeOoBaHus1 K MUHUMAJbHOMY MATEPUAJILHO-TEXHUYECKOMY 00eCIe4eHuIo
Peanuzarmus nmporpaMMbl JUCITUTUTHHBI TPeOyeT Hamuuus yaeOHoro kabunera « DU3UKM»,
nJabopatopuu HU3NKH.

O6opynoBanmne yueOHOro kKabuHera:

- IOCA/I0YHBIE MECTA MO KOJUYECTBY 00YUYaIOUTNXCS;
- KOMIUIEKT Y4eOHO-HATJISIIHBIX TTOCOOMIA;
- TUTIOBBIC KOMIUIEKTHI Y4eOHOTO 000pymoBaHus « DUBHKNY.

Texnnueckue cpeacTBa 00y4eHUs:

- KOMIIBIOTEP C JIUIIEH3UOHHBIM TIPOTrPAMMHBIM 00CCTICUCHHEM;
- MyJIbTUMEIUATIPOCKTOP;
- DKpaH.

Jns  mpoBedeHus J1a0OpaTOpHBIX pabOT HeoOXoauma  CreluaIu3upOoBaHHAas
nabopatopus, 0OOpyIOBaHHAs HW3MEPUTEIBLHOM ammapaTrypou, obecrednBaroniei
MIPOBEJICHUE BCEX MPEAYCMOTPEHHBIX B IIPOrpaMMe JIabOpaTOPHBIX padoT.

[IpakTrueckue 3aHATHS TPOBOAATCS C BBIAAYCH WHIWBUIYATBHBIX 3aJaHUUN ITOCIE
U3YYCHUSl pelIeHUs TUIOBOM 3amaud. [IpoBeseHue KOHTPOJIS TMOATOTOBIEHHOCTH
00ydJaronuxcsi K BBIMOJHEHUIO JIAOOPATOPHBIX M MPAKTUYECKUX 3aHATHH, pyOS)KHOTO U
MIPOMEKYTOYHOTO KOHTPOJISI YPOBHS YCBOCHHS 3HAHWW MO pasiaeiaM AWCIHUIUIMHEI, a
TaK)Ke MPEBAPUTEIHBHOTO MUTOTOBOTO KOHTPOJISI YPOBHSI YCBOCHHUSI 3HAHMM 3a CEMECTp

PCKOMCHAYCTCA IIPOBOAUTD C UCITIOJIb30BAHHUEM TCCTOB.

3.2. HupopmanuonHoe odecrniedeHue 00y4eHust
Ilepeyenb pekoMeHayeMbIX YUeOHBIX U3IaHNH, MHTEPHET-PECYPCOB,
JAOTOJHUTEJbHOM JIMTePaTypPhbl

OcCHOBHbBIE HCTOYHUKH:

1. Msxkumes, I'. 4., byxosues, b. b., Corckuii, H. H. / Tlon pen. [TapdentreBoit H. A.
®dusnka. Yueonuk mis 10 k1. — M.: U3narensctBo «IIpocBemenney», 2019. — 416¢.
2.Msxumes, I'. 4., byxosues, b. b., Yapyrun, B.M. / ITox pen. [lapdentreBoit H. A.
®duzuka. Yueobnuk mis 11 k. — M.: UznarensctBo «IIpocBemenne», 2019. — 399c¢.
3.ImutpueBa, B. ®. dusuka pi1s1 npodeccuil U CrnenuanbHOCTEN TEXHUYECKOTO
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npodwist: ydeOHUK JUIsi 00pa30BaTeIbHBIX YUPEKIACHUN HAYAILHOTO U CPEIHETO
npodeccuonansHoro obpasosanus / B. @. JImutpueBa. — 2-e u3a., crep. — M.:
N3natensckuii ieHTp «Akanemusi», 2025. - 448 c.
4. PomvkeBny A.Il. COopuuk 3amad mo ¢usuke it 9-11 kimaccoB cpemHel MKoJbl.- M.:
[Tpocsemienue, 2008.
5. Auzenyon, A. E. ®u3nka: y4eOHUK U MPAKTHKYM JIJISI CPEIHET0 TPO(PECCHOHATIEHOTO
o6pazoBanus / A. E. Aizennon. — Mocksa: M3narensctBo FOpaiit, 2023. — 335 c.
6. Camoiinenko I1. Y. ®usuka mis npodeccuii M CreMUaIbHOCTEH COIMAIBHO-IKO-
HOMHYECKOTr0 ¥ TYMaHHUTapHOTO MNpoduieh: Y4eOHHUK IS 0O0pa30BaB.ydpEeIKICHUM
HadaJlbHOTO W cpemHero mpod. obpasoBanus / [1.M. Camoiinenko. — 5-e wu3m.,
crep. — M.: Uzparenbckuil neHTp «Akagemusi», 2013. — 496 c.
7. PomuonoB, B. H. ®usmka s Kojiemkei: ydeOHOe MmocoOue i CpeaHero
npodeccronanbHoro odpaszopanus / B. H. PoagnonoB. — MockBa: M3gaTenbcTBO
FOpaiit, 2019. — 202 ¢
INTERNET-PECYPCHBI.

1. Enunas kosekuusi udpoBbIX 00pa3oBaTeIbHBIX PeCypcoB. — PexuM aocrtyma:
http://school-collection.edu.ru/catalog/pupil/?subject=30  (mata oOpareHus:

29.08.2022);

2. KM-mkona. — Pexxum pocryma: http://www.km-school.ru/(nara oOparieHus:
29.08.2022);

3. OtkpeiTass ¢usuka. — Pexum pgocrtyma: http://www.physics.ru/courses/

op25part2/design/index.htm (gara oopamenus: 29.08.2022);
4. Tlnarpopma SAKnacc — Pexxum mocryna: http://www. yaklass.ru /(nara
obpaenus: 29.08.2022);
5. Poccuiickast 3eKTpoHHas MiKojga — Pexkum moctyma: http://www.resh.edu.ru/
(mata oopamenus: 29.08.2022);
6. ®dusuka.ru. — Pexum gocrtyma: http://www.fizika.ru (gara oOpamieHus:
29.08.2022);
7. ®UIIN (BIIP 11 xnacc) — Pexxum poctyna: http://www.fipi.ru /(nata
obpaenus: 29.08.2022);
8. DnexTpoHHbIN yueOHUK — Pexum goctyna: http://www.physbook.ru/(nata
obparmienus: 29.08.2022).
9. Ilnmardopma ms 6sicTporo hopmupoBanus HaBBIKOB «skillsdu.ruy;
matdopma «math-phys.ru» (Tperaxep bopmyn o pusuke).
4. KoHTPOJIb M OLIEHKA Pe3yJIbTATOB OCBOEHUS M CHMIIJIMHbI
KoHTposib W oOleHKAa pacKphIBaIOTCS 4Yepe3 YCBOCHHBIE 3HAHUA U
npruoOpeTeHHbIE 00YUAIOIMMUCS YMEHUS, HAallpaBJIeHHbIE Ha (POpMUPOBaHUE OOIIUX U
npo(hecCHOHANBHBIX KOMMEeTeHIHMH. KoMMeTeHIMN MODKHBI OBITh COOTHECEHBI C
NPEeIMETHBIMU pe3yJabTaTaMH. J[Js KOHTPOJsI M OIICGHKH pe3yJbTaTOB OOydYeHUS
penojiaBaresb BbIOUpaeT (hOpMbl U METOJIBI C YUETOM MpodhecCHuOHANN3AMN 00yUeHUs
0 MIPOrpaMMe AUCIUTIIHHBI.

Kox m nanmenoBanue Pa3znen/Tema THI OLeHOYHBIX
(popMupyeMBbIX KOMIIETEHIIM I MepOonpUATHIA
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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/
http://www.fizika.ru/
http://www.fipi.ru/
http://www.physbook.ru/(дата

OK 01. Beibupats criocoOsI Pasnen 1. Temsr 1.1., 1.2, 1.3
pemienus 3aaa4 npodeccunonanbhoil | Paszgen 2. Temsr 2.1., 2.2., 2.3.
JIEATEIIbHOCTH TPUMEHUTEIBHOK Paspmen 3. Temsr 3.1., 3.2., 3.3, 3.4.,
Pa3IMYHBIM KOHTEKCTaM 3.5.
Pasnen 4. Temr1 4.1., 4.2,
Pasnmen 5. Temsr 5.1.,5.2., 5.3.
Pasnen 6. Tems! 6.1., 6.2,
OK 02. Ucnionb30BaTh Pazmen 1. Temsr 1.1., 1.2, 1.3
COBpPEMEHHBIEC CPEJICTBA ITOUCKA, Paszmen 2. Tems1 2.1., 2.2., 2.3.
aHaJIM3a M WHTEPIPETAIH Paszgen 3. Temsr 3.1., 3.2., 3.3,
uHpopmanuu nuHpopManuonusie | 3.4., 3.5.
TEXHOJIOTHH JIJIS BBIIIOJTHCHUS Pasnen 4. Temnr 4.1., 4.2.
3aj1a4 podeccuoHaIbHON Paszmen 5. Temsr 5.1.,5.2., 5.3.
JCSATCIbHOCTH Paznen 6. Temnr 6.1., 6.2.
OK 03. ITnanupoBats u Pasnen 1. Temsr 1.1., 1.2, 1.3
peaan30BbIBATh COOCTBEHHOE Pasznen 2. Temr1 2.1., 2.2., 2.3.
npodecCHOHATBHOE U Paznen 3. Temst 3.1., 3.2., 3.3,
JUYHOCTHOE Pa3BUTHE, 3.4.,3.5.
PEIITPUHAMATEITHCKY IO
JIEITEILHOCTD B
npodeccuoHanbHOM chepe,
HCIIOJIb30BaTh 3HAHMS 110
(uHaHCOBO I'PaMOTHOCTH B
Pa3IMYHbIX KHU3HCHHBIX
CUTYaIUAX
OK 04. 3ddextuHO Pasgen 1. Temsr 1.1.,1.2, 1.3
B3aMMOJICHCTBOBATh U pabOTATHB Paznen 2. Temnr 2.1., 2.2., 2.3.
KOJJIEKTUBE U KOMaH/ e Pasnen 3. Temsr 3.1., 3.2., 3.3,
3.4.,3.5.
Pasgen 4. Temn1 4.1., 4.2.
Pa3zmen 5. Temsr 5.1.,5.2,, 5.3.
Pasnmen 6. Temur 6.1., 6.2.
OK 06. IIposiBiATh rpak1aHCcKo- Pasgenl. Temsr 1.1.,1.2, 1.3
NaTPUOTHUYECKYIO MO3ULHIO, Paszmen 2. Temur 2.1., 2.2., 2.3.
J€EMOHCTPUPOBATH OCO3HAHHOE Paznen 3. Temnr 3.1., 3.2., 3.3,,
IIOBEJEHNUE Ha OCHOBE 3.4., 3.5.
TPaJULIMOHHBIX POCCUNCKUX Pasgen 4. Tems1 4.1., 4.2.
JyXOBHO-HPAaBCTBEHHBIX Paznen 5. Temnr 5.1., 5.2, 5.3.
[IEHHOCTEH, B TOM 4HcIe ¢ yueToM | Pazuen 6. Tems! 6.1., 6.2.
rapMOHU3AINN
MEKHAI[HOHATBHBIX U
MEKPETUTHO3HBIX OTHOIICHU,
MPUMEHSITh CTaHIAPTHI
AHTUKOPPYIIIHOHHOTO TTOBEICHHUS
OK 07. CopetictBoBaTh Pasgen 1. Temsr 1.1.,1.2,1.3
COXPaHEHUIO OKPYXKaIOIIeH Paznmen 2. Temsnr 2.1., 2.2., 2.3.
CPEIIBI, PECYPCOCOCPEIKCHHMIO, Pazgen 3. Temnr 3.1., 3.2., 3.3,,
MIPUMEHATH 3HAHUS 00 3.4., 3.5.
W3MEHEHUU KJIMMAaTa, TPUHLHIIBI Pasgen 4. Temsr 4.1., 4.2.

- YCTHBIH OIPOC;

- (ponTampHBIHOIpPOC;

- OIIEHKA KOHTPOJIbHBIX
pabor;

- HaOJI0ZeHME 3a X0JI0M
BBITIOJTHEHUS
nabopaTopHBIX PadoT;

- OIICHKA BBITMIOJIHCHUS
nabopaTopHBIX PadoT;

- OIICHKA MPaKTHYECKUX
pabort (pereHus
Ka4eCTBECHHBIX,
pacyeTHBIX,
npodeccuoHaIbHO
OpPUEHTUPOBAHHBIX 3a7a4);
- OIICHKA TECTOBBIX
3aJJaHUH;

- HaOJIoZeHHE 32 X0JI0M
BBITIOJTHCHHUSI
WH/IUBUYaTbHBIX
MIPOEKTOB U OIIEHKA
BBHITIOJTHEHHBIX IPOCKTOB;
- BLIIOJHEHHUE 3aJJaHUN
o

TG depeHIIPOBAaHHOMY
3a4eTy, IPOBEICHHUS
9K3aMeHa
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OepeKIIMBOTO IPOU3BOICTBA, Paznen 6. Temsr 6.1., 6.2.
3¢ (heKTHBHO ACHCTBOBATH B
YpPE3BbIYANHBIX CHUTYAIMSIX
IIK 1.3. Beimoausts Pa3zgen 1. Tema 1.3
MOHUTOPUHT PabOTHI CyAOBOM Paznen 2. Tema 2.1, 2.2, 2.3
HEPreTUUECKON YCTAaHOBKU U Pa3znen 3. Tema 3.2, 3.3
CYIOBBIX TEXHHYECKHX CPEICTB Paznen 4. Tema 4.2
IpH HECEHMU MALIMHHOMN BaXThl Paznen 5. Tema 5.1

Pazgen 6. Tema 6.1, 6.2
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