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1. O0mas xapakTepHCTHKAa NMPUMEPHOil padoyell MporpaMMbIode00pa3oBaTeIbHOMN
AUCHUILTHHBI «DU3UKa»
1.1. MecTo IMCHUMIIIMHBI B CTPYKTYpe o0pa3oBaTejbHol nporpammsl CIIO:

OOmeobpazoBarenbHas aucuuminHa  «@u3nka» sABIsETCAd  00s3aTENbHOW  YacThIO
0011e00pa30BaTEILHOTO LUKJIa o0pazoBaTenbHON IIPOrpaMMbl
B cootBeTcTBUM ¢ PI'OC CIIO no cnenuansuoctu 40.02.04 FOpucnpyaeHus.

1.2. Ileau 4 iIaHUpPyeMble pe3yJbTAThl 0CBOCHHS AU CHUIIINHBI:

1.2.1. Heau TUCUMILIUHBI:

Copepxanre nmporpamMmbl 001e00pa3oBaTeIbHON TUCIUIUIMHEI DHU3MKa HANpaBIeHO HA
JOCTHO)KEHUE CIEeTYIOIUX LeNei:

® (hopMupOBaHHE y O0yUYaAIONIUXCSI YBEPEHHOCTH B IICHHOCTH 00pa30BaHUsI,3HAYUMOCTHU
busznyecKkux  3HAHUM I COBPEMEHHOr0  KBAIM(PHUIMPOBAHHOTO CHEIUAINCTA  MpU
OCYIECTBIICHUH €ro MPo(hecCHOHAITBHOM NesITeIbHOCTH;

L4 (1)OpMI/IpOBaHI/IC eCTGCTBCHHO'HaquOﬁ I'paMOTHOCTH;

® oOBJaJeHHE CHenu(UIECKON CUCTEeMOH (U3NYECKUX TMOHITUH, TEPMUHOJOTHEH W
CUMBOJIMKOI;

® OCBOCHHE OCHOBHBIX (PM3NYECKUX TEOPUI, 3aKOHOB, 3aKOHOMEPHOCTEI;

® OBJIaJICHNE OCHOBHBIMU METOJAaMHM HAY4YHOI'O IIO3HAHUS IPUPOJBI, UCIOJIB3YEMBIMU B
¢usuke (HAOMIOJCHME, ONHMCAHWUE, W3MEPEHHE, BBIIBMKCHHWE THUIIOTE3, TPOBEICHHE
JKCIEPUMEHTA);

® OBJIaICHHUC YMCHUSIMH O6pa6aTI)IBaTI) JaHHBIC S3KCIICPUMCHTA, O6”I)HCH$ITI)HOJIYT~ICHHI>IC
pPE3yibTaThbl, YCTAHABJIINBATb 3dBUCUMOCTH MCKIY (1)I/I3I/I‘16CKI/IMI/I BCINYMHaAMH B Ha6J'IIOI[a€MOM
SABJICHUH, NC€JIaTh BBIBOJBI,

L4 q)OpMI/IpOBaHI/IC YMCHU: peIaTh (bnsﬂqecxne 3a1a4U pa3HbIX ypOBHeﬁ CJIOKHOCTH,

® Dpa3BUTHE I[I03HABATEJIBHBIX HMHTEPECOB, HHTEIUIEKTY&IbHBIX W  TBOPYECKHUX
crocoOHOCTeH B mpoliecce NpuoOpeTeHusl 3HaHUM C MCIIOJIb30BaHUEM Pa3JIMYHBIX MCTOYHHKOB
MH(pOpMallUl U COBPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJOTHH; yMEHUN (QOopMyIHpoBaTh U
000CHOBBIBAaTh COOCTBEHHYO MO3ULIUIO [T0 OTHOLIEHUIOK (PU3NUYeCcKOi nHpOpMaLIUH, TOTydaeMoi
13 pa3HbIX HICTOYHUKOB;

® BOCHHUTAHUE YyBCTBA TOPJOCTH 32 POCCUMCKYIO (PU3UYECKYIO HAYKY.

1.2.2. [Inannpyemble pe3yJbTAThl OCBOEHHSI 00111e00pPa30BaTEJIbHON IMCUUILUIUHBI B
coorBercTBHHu ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

O6mue xomnerenuuu (nanee — OK) u npodeccronanbubie komnereHun (nanee — [1K)
@I'OC CIIO B COOTHECEHMH C TUYHOCTHBIMHU, METANIPEIMETHBIMU U IIPEAMETHBIMH PE3YJIbTaTaMU
o0ydeHus 06a30BOTO YpOBHSI (mamee — I1P0O)
®I'OC COO npencrapiieHbl B Ta0IULE:



Kon
M HauMeHOBaHHe
GopmMupyembIx
KOMIIeTeHI U

IInanupyeMble pe3yJbTaThl 0CBOEHHS] IPOrPAMMBI 110 TMCIUIJIHHE

Oo01mme

JAucnunimHapHbie

OK 01. BeiOupars
CIIOCOOBI peICHUs 33124
npodeccnoHaTBEHOMI
JESTEITbHOCTH
PUMEHUTEIBHO

K Pa3JInYHbIM
KOHTEKCTaM

JIMYHOCTHBIE PE3yNIbTaThl JIOJKHBI OTpPakaTh B YaCTH
TPYAOBOTO BOCIIUTAHUS:

- TOTOBHOCTh K TPYIy, OCO3HAHHE IIEHHOCTH MacTEepPCTBa,
TPYAOIO0HE;

- TOTOBHOCTb K aKTHBHOH JIESATEIbHOCTH TEXHOJIOTHUECKOM
" COLMATILHOU HaIpaBJICHHOCTH, CTIIOCOOHOCTH
WHUIIMAPOBATh,  IUIAHUPOBATH W CAMOCTOSITEIILHO
BBITIOJTHSATE TAKYIO JIESTEIIBHOCTH;

- HHTEpeC K pa3iuyHbiM cdepam mpodheccCHoHAIbHON
NeSTEILHOCTH,

- TOTOBHOCTP M  CIHOCOOHOCTh K  OOpa30BaHHIO
¥ caM000pa30BaHUIO HA MPOTSHKCHUH BCEH YKU3HMU;
MeTtanpeameTHble pe3yiabTaThl IOJKHBI OTPaXKaTh:
Ognanenne YHHUBEPCATBHBIMHU YYIeOHBIMH
MO3HABATEIbHBIMU JICHCTBUSMHU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

CaMOCTOSITENTFHO  (POPMYIHPOBaTh M AKTYAIU3UPOBATH
npobiemy, paccMaTpuBaTh ee BCECTOPOHHE;
yCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK WM OCHOBAHUSA

Ul CpaBHEHMs, Kiaccupukanmuu U 0000IIeHus;
OIIPEAEIATh LIENIN AESITEIbHOCTH, 3a7aBaTh MapamMeTphl U
KpUTEpUH

UX  JOCTH)KEHHS;  BBIABIATH  3aKOHOMEPHOCTH U
MIPOTUBOPEYHS

B PacCMaTpPUBAEMBIX SBICHHSIX
0) 60a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUS:
- BIAJAETh HaBBIKAMHU Y4eOHO-HCCIEAOBATEIbCKON U

HpOGKTHOI\/II JCATCIIBHOCTH, HaBBIKaAMH PaspCIICHUA
npobiuem;
- BBIABJIATH  IPUYMHHO-CICACTBEHHBIC  CBSI3U  H

I[TP6 1. CdhopmMupoBaHHOCTh MPEJACTABICHUNH O POJIH
U MecTe (PU3MKH U aCTPOHOMHMHU B COBPEMEHHOW HAay4HOMU
KapTUHE MHpa, O CHUCTeMooOpasyrouieil poiu (GU3UKH
B Pa3BUTUU €CTECTBEHHBIX HAYK, TEXHUKHU U COBPEMEHHBIX

TEXHOJOTHI, O BKIAJE€ POCCUUCKUX U 3apyOEKHBIX
Y4CHBIX-QU3UKOB B  PA3BUTHE HAYKH; [MOHUMaHUE
(bu3IecKoit CYIIHOCTHU HaO0II0HaEMBIX SIBJICHUH

MHUKPOMHpPA, MAaKPOMHpa M MEramupa; INOHUMaHUE POJIH
aCTPOHOMUU

B IIPAKTUYECKON JAESITEIBHOCTH YEJIOBEKA W JAJbHEUIIEM
HAy4YHO-TEXHUUYECKOM pa3BUTHH, poau ¢buznkn
B (opMupoBaHum Kpyro3opa ©  (QYHKIHOHAIBHOM
IPAaMOTHOCTH YEJIOBEKA [UIl PELICHUs IPAKTHYECKUX
3a1adg;

I[IP6 2. CdopMHpPOBAaHHOCTh yMEHHUI pacro3HaBaTh

¢usznueckue  sABIeHUS ~ (Ipouecchl) U OOBACHATH
UX Ha OCHOBE M3YYEHHBIX 3aKOHOB, pPaBHOMEPHOE
U PaBHOYCKOPEHHOE  MpPSIMOJIMHEHHOE  JBUXKEHHE,

CcBOOOJTHOE TaJICHUE TeJ, JBWKCHHE IO OKPYKHOCTH,
WHEPIHS, B3aUMOJICHCTBHIE Te, KOJIeOaTeIbHOE IBUKEHNE,
pE30HaHC, BOJIHOBOE JBMkKeHHE; Tuhdy3us, OpOyHOBCKOE
JIBIDKEHUE, CTPOEHUE IKUIKOCTE ¢ TBEPABIX TE,
U3MEHEHHE 00beMa TeJl MPH HarpeBaHWH (OXJIAKICHUN),

TEIJIOBOE  PABHOBECHE,  UCIIAPEHUE,  KOHJICHCAIMS,
IJIABJICHUE, KPUCTAJUIM3alMsl, KUIIEHHUE, BJIAXHOCThb
BO3/JyXa, CBSI3b CpPEIHEH KHUHETUYECKOW DSHEpPruu
TEIUIOBOTO  JIBIDKEHUS  MOJEKYyl C  aOCONIOTHOM

TEMIIEpAaTypoOM, IIOBBIIICHUE MJABJICHUS Tra3a IpU €ro
HarpeBaHuu

B 3aKpBITOM COCYyJle, CBS3b MEXIy MapaMeTpaMu




aKTyaJIM3UpOBAaTh 3ajady, BBIIBHraTh THIIOTE3y €€
pelIeHUs, HaXOMUTh apTyMEHTHI I JIOKa3aTelbhCTBA
CBOMX YTBEP)KJICHUH, 3a7aBaTh MapamMeTpbl U KPUTCPUU
pelIeHus;

- AQHAJM3UPOBATh IOJYYCHHBIC B XOJC PEIICHUS 3aJa4d
pE3yNbTaThl, KPUTUYECKU OIICHUBATh MX JOCTOBEPHOCTH,
MPOrHO3UPOBATh U3MECHEHHUE B HOBBIX YCIIOBHSIX;

- yMeTh TIEPEHOCHTHh 3HAHWS B I[IO3HABATEIBHYIO U
MPAKTUYECKYIO YaCTH KU3HEACATCIILHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX
obacrei;

- BBIIBUTaTh HOBBIC HJCH, NpeIaraTh OPUTHHAILHBIC
MOJIXO/IbI U PEIICHUS;

- MPOSIBIISATE  CIIOCOOHOCTh HMX HUCIOJB30BAaHUS B
MO3HABATEIPHON M COIMAIbHOM MPAKTHUKE

COCTOSIHMSI Ta3a B M30IPOIEccax; OJJICKTpHU3aAIUs Tell,
B3aUMOJICHCTBUE 3apsi/iOB, HarpeBaHuWE IIPOBOJHUKA C
TOKOM, B3aMMOJICCTBHE MAarHHUTOB, JJICKTPOMAarHUTHAS
WHIYKIUA, JEHCTBUE MAarHUTHOTO MOJisSi HA MPOBOJHUK C
TOKOM

U JABUXKYIIUUCA 3apsjl, 3JIEKTPOMAarHUTHBIE KoJieOaHUs
W BOJIHBI, TPSIMOJUHEHHOE pacCIpOCTPAHCHHE CBETA,
OTpakeHHe, TpeloMIIeHHe, UHTeppepeHIrs, AUGPaKIH
u TTOJISIpU3AITUS CBETa, JUCTICPCUS CBETa;
dorornekTpudeckuii  3QQPeKT, CBETOBOC  JaBJICHHE,
BO3HMKHOBEHHE JIMHEHYATOrO CHEKTpa aroMa BOAOPOJA,
€CTECTBEHHAS U UCKYCCTBEHHAs! PaJIMOAKTUBHOCTD;

ITP6 3. BnageHue OCHOBOMOJIAralOMUMHU (HU3UIECCKUMU
MOHATUSAMH W BEJIMYMHAMH,  XapaKTEePU3YIOIIUMU
(du3uYecKrue Mporecchl (CBI3aHHBIMA C MEXAHHUYCCKHUM

JABWXKCHUEM, B3aHMOH€ﬁCTBHeM TCI, MCXaHUYCCKUMU
KOJIeOaHHSIMHU u BOJIHAMU, ATOMHO-MOJICKYJISIPHBIM
CTPOCHUCM BE€IICCTBA, TCIIJIOBBIMU nponeccamMu,

JNEKTPUYECKUM W MAarHUTHBIM TOJISIMH, 3JIEKTPUYECKUM
TOKOM, 3JIEKTPOMAarHUTHBIMU KOJICOAHUSMHU M BOJIHAMU;
ONTHUYECKUMH  SBJIICHUSMHU; KBAaHTOBBIMHU SIBJIICHUSIMH,
CTPOECHHEM aToMa M aTOMHOT'0 s/pa, PaJHOaKTUBHOCTBIO);
BJIQJICHUE  OCHOBOIIOJIATAOIIMMH  ACTPOHOMHYECKUMU
MOHATUSAMH, ITO3BOJIAIOLIMMU XapaKTEPU30BaTh IIPOLIECCHI,
MIPOMCXOMAIINE Ha 3BE€3JaX, B 3BE3IHBIX CHCTEMaXx,
B MEXTaJJaKTUYeCKOIl cpene; ABM)KEHHE HEOECHBIX Tell,
SBOJIIOIHIO 3BE3]T M BeelrenHoi;

I[IP6 4. BnageHue 3aKOHOMEPHOCTSIMM, 3aKOHAMH
U TeopusMH (3akoH BcemupHoro Tsrorenws, [, I u III
3aKOHBl HBIOTOHA, 3aKOH COXpaHEHUs MEXaHUYECKOU

OHEPIrur, 3aKOH COXpPaHCHHA  HMIIYJIbCa, MPHUHIIUIT
Cyneprno3numuunu CHIJI, TPpUHIOUIT PpaBHOIIPAaBHOCTHU
HHEPLIHUATBbHBIX CHCTEM OTCUECTa, MOJICKYJISIPHO-

KHHCTUYCCKYIO TCOPUIO CTPOCHHUSA BCIHICCTBA, TI'd30BbIC




3aKOHBI, TEpBbIiI  3aKOH  TEPMOIAMHAMHKH;  3aKOH
COXpaHEHMsI JIEKTPUUECKOTr0 3apA/1a, 3akoH KynoHa, 3akoH
Oma pna ywacTtka uenu, 3akoH OMa 11 MOJHOH
ANEKTPUYECKOM 1enu, 3akoH Jlkoyns - JleHna, 3aKkoH
AIIEKTPOMArHUTHOM  MHIYKIUH, 3aKOH COXPaHEHUS
SHEPruM, 3aKOH MPSIMOJIMHEHHOTO pPAaCIpPOCTPAHEHUS
CBETa, 3aKOH OTPA)KEHUS CBETA, 3aKOH IIPEJIOMJICHUS CBETA;
3aKOH COXPAHEHHUS YHEPIHH, 3aKOH COXPAaHEHUS UMITYJIbCA,
3aKOH COXpaHEHHUS OJJIGKTPUYECKOTo 3apsijia, 3aKoH
COXpaHEHMsI MaccoBOro 4mcia, nocrynatsl bopa, 3akoH
pPaZOaKTUBHOTO paclaja); yBEPEHHOE HCIOIb30BAHKE
3aKOHOB M 3aKOHOMEPHOCTEW NpH aHAIM3e (U3UIECKUX
SIBIIGHUH U MPOIIECCOB;

I[IP6 6. BianeHue OCHOBHBIMM METOAAMHM HAy4YHOI'O
MO3HAHUS, UCIIOJIb3YEMBIMH B (DU3HKE: MPOBOIUTH MPSMBIE
U KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEIUYUH, BHIOMpAs
ONTUMAJIbHBIN CIIOCO0 U3MEPEHHUS U UCTIOJb3Ysl U3BECTHbIE
METO/BI OLIEHKH IOIPEIIHOCTEN W3MEpPEHUM, ITPOBOJUTH
UCCJIEIOBAaHNE 3aBUCUMOCTEH  (U3NYECKUX BEJIUYMH
C UCHOJb30BAHHWEM TMPSIMBIX M3MEPEHHUH, OOBACHATH
MOJIy4YE€HHBIE PE3YyJIbTaThl, UCIIONIb3Ysl PU3NYECKUE TEOPUH,
3aKOHBI U MOHATHS, ¥ JIENIaTh BHIBOIBI; COOI0OIATh MTpaBHIia
0e30macHOro TpyJna NpHU MPOBEIEHUU HCCIEA0BaHUN
B paMKax y4eOHOro OKCHepUMEHTa U  y4eOHo-
UCCIIEIOBATENbCKON  JeSITEIbHOCTH C MCIIOJIb30BAaHUEM
U(PPOBBIX U3MEPUTENIBHBIX YCTPOICTB U J1a00paToOpHOro
obopynmoBaHus;  CPOPMHUPOBAHHOCTH  TPEIICTABICHUN
0 MeToAax IONY4YEHHs HAy4YHbIX AaCTPOHOMHUYECKHX
3HAHUM;

ITP6 7. ChopMHpPOBAHHOCTh YMEHHS pellaTh pacyeTHbIE
3aJlayd ¢ SIBHO 3aJlaHHOW  (U3MYECKOW MOJENbIO,
UCMONB3Yys (PU3UYECKHE 3aKOHBI M MPHUHIIMIIBL, HA OCHOBE
aHaM3a YCJIOBUS 3a7a4¥ BRIOMPATh (PU3NUECKYIO MOJIEIb,
BBIICTISITh  (DU3MYECKHWE  BEIMYMHBI W (OPMYIIBL,




HEeo0X0IUMBIE

JUISL €€ PEIICHUs, IMPOBOJUTh pacueThl U OICHUBATH
pPCATbHOCTh  TMOJYYCHHOTO  3HAYeHUS  (U3HYCCKOM
BEJIMYMHBI; peIlaTh KadyeCTBEHHBIC 3aJa4yHd, BBICTPaHUBas
JIOTUYECKH HEMPOTUBOPCUYMBYIO IIEMOUYKY PACCYKICHHMA
C OIOpOH HAa W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
1 QU3HYCCKUE SBICHHUS

OK 02. Hcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA
MIOMCKa, aHAJIH3a

Y UHTEPIIPETALUU
uHpOopMaIuu

1 MH(pOpMaIMOHHBIC
TEXHOJIOTUH

JUTSL BBITIOJTHEHHMS 33144
npodeccHnoHATEHOM
JeSITEITbHOCTH

JInyHOCTHBIE pPE3yNabTaThl JOJDKHBI OTpa)kaTh B YacTH
LIEHHOCTH HAyYHOTO MO3HAHUS:

- cOPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOILIECTBEHHON

IIPaKTUKY, OCHOBAaHHOIO  HA  JUajore  KyjibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa
B IIOJIMKYJIBTYPHOM MUDE;

- COBEpPILICHCTBOBAaHME SA3BIKOBOM M  YHUTATEJIbCKOU

KYJIBTYPBI KaK CPeJCTBA B3aUMOICHCTBUS MEXTY JIIOIbMH
Y TIO3HAHUSI MUDA;

MertarnpeaMeTHbIE Pe3ybTaThl JOJDKHBI OTPAXKaTh:
Ognanenue YHUBEPCAJIbHBIMU yueOHBIMU
MO3HABATEIHHBIMH JICHCTBUSMHU:

B) paboTa ¢ uHpopmanueil:

- BJaJEThb HaBBIKAMM TOJY4YEHHUs HMHPOpMALUU U3
HCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSITEIILHO
OCYILIECTBIATh MOWCK, aHalu3, CHUCTEMAaTH3alUl0 U
MHTEpHpeTanuio HHPOPMALIUU Pa3IMYHBIX BUJOB U (OpM
MIpe/ICTaBJICHMUS;

- HCII0JIb30BATh CpeacTBa UH(POPMALIMOHHBIX

n KOMMYHHKAIIUOHHBIX TEXHOJIOTHH B pPEeIICHUA
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OPTraHU3AI[MOHHBIX
3a/1a4 ¢ COOJTI0ICHNEM TPEOOBAHMI I)PTOHOMHKH, TEXHUKH
0€30MaCHOCTH, TUTUEHBI, PeCypcocOepekeH s, MPaBOBBIX
Y 3TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM 6€30MaCHOCTH

IIP6 5. VYMeHue yuuThIBaThb TIpaHMILBl IPUMEHEHUs
U3YyUYEHHBIX (PU3NYECKUX MOJeNel: MarepuaibHas TOYKa,
MHEepLHaIbHas cUCTeMa OTCUEeTa, WICAJIbHBIN ra3; MOJEIN
CTPOCHHUS Tra30B, KUAKOCTEH M TBEPABIX Te€J, TOUEUHBIH
AIIEKTPUYECKUH 3apsi]l, siiepHasi MOZEb aTOMa, HYKJIOHHAs
MO/I€JIb aTOMHOT'0 Si/ipa MPH pelieHNH (PU3NYEeCKHUX 3a/1a4;
I[MP6 9. CdopMHuPOBAaHHOCTH COOCTBEHHOW TO3HIIMH
10 OTHOILEHUIO K (GU3NUECKOM HH(pOpMaIMK, TIOTydaeMon
U3 Pa3HBIX UCTOYHUKOB, YMEHUH UCIIOIB30BaTh MU(POBEIE

TEXHOJIOTUH TUISL NIOMCKa, CTPYKTYPHUPOBaHUS,
MHTEpPIpETallM U TPEACTABICHUs y4eOHOW M HaydHO-
HOIYJISIPHOM uHpOpMaLNN; pa3BUTHE YMEHUH

KPUTHYECKOI0 aHAJIN3a MoIy4aeMoi HHPOopMauu

OK 03. ITnanupoBatb
U peaIn30BbIBATh

JIM4HOCTHEIE PE3yJbTAaTbl OOJIKHBI OTpaXaTb B YaCTU
AYXOBHO-HPABCTBCHHOT'O BOCITUTAHUA:

I[MP6 9. CdopMupPOBAaHHOCTH COOCTBEHHOW TMO3HIIMH
110 OTHONIIEHUIO K (PU3NIECKON MH(MOPMAINH, TTOJTydaeMon




COOCTBEHHOE
npodeccuoHaIbHOe

Y JINYHOCTHOE Pa3BUTHE,
IPEINPUHIMATEIbCKYIO
JeSITeITbHOCTD

B nipoeccroHabHOM
cdepe, UCIIOTH30BATH
3HaHUA 110 IPaBOBOM

1 (UHAHCOBOU
IPaMOTHOCTH

B Pa3JIUYHBIX
KU3HEHHBIX CUTYaIHSIX

- CHOCOOHOCTh OLIEHMBAaTh CHUTYallMl0 M IPUHUMATh
OCO3HAHHbIC PEUICHUS, OPUEHTUPYACh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI
U LIEHHOCTH;

-0CO3HAHHUE JIMYHOIO BKJIAJ B IOCTPOCHHE YCTOMYMBOIO

Oyymero;

MeTtanpeameTHble pe3yinbTaThl JOJKHBI OTPaXKaTh:
OBnanenue YHHUBEPCATHHBIMU PETYISITHBHBIMU
NEUCTBUSIMU:

a) CaMOOpTraHU3aIUs:

- CaMOCTOSITEbHO  OCYIIECTBIISAITh  MO3HABATEIIbHYIO
NESATCNIbHOCTh,  BBISIBJIATH ~ TPOOJEMBI, CTaBUTh H

(bopMyIMpoBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOM
JeSITEIbHOCTH

U )KM3HEHHBIX CUTYaLMsIX;

- CaMOCTOSITENIbHO COCTAaBJIATh IJIAH PEIIEHUsl MPOOIeMbl
C Yy4eTOM HMEIOLUXCA  PEcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHUM;

0) CaMOKOHTPOJIb!

HCIOJIb30BATh PUEMBI Pe(PICKCHH JUTsl OLIEHKH CUTYallUH,
BBIOOpA BEPHOTO pPEIICHHUS;

- YMEThb OLEHUBATb PUCKU U CBOEBPEMEHHO NPUHUMATh
pelIeHns 0 UX CHU)KEHUIO

M3 Pa3sHbIX UCTOYHUKOB, yMeHI/Iﬁ HCIIOJIBb30BAThb I_II/I(I)pOBI)IC

TEXHOJIOTUH JUIS IIOMCKA, CTPYKTYPUPOBAaHHs,
UHTEpIpEeTallud M NpeACTaBiICHUs Y4eOHOW M HaydHO-
MO YJIIPHOMN uHpOpMaLIUH; pa3BUTHE YMEHUH

KPUTHYECKOI0 aHAJIM3a MOoIy4aeMoil HHpopMauu

OK 04. DdpexTrBHO
B3aMMO/IEHCTBOBATh
1 paborath
B KOJIJICKTHBE
Y KOMaHJIe

JInyHOCTHBIE PE3yNbTaThl AOJDKHBI OTpaXkaThb B YacTH
LIEHHOCTH HAy4YHOI'0 NTO3HAHUS:

-OBJIaJICBAHME HABBIKAMU y4e€OHO-HCCIICIOBATEIHCKOM,
MPOEKTHOM U COLMATIbHOM JEATEIIbHOCTH;
MertanpeaMeTHbIE PE3YIbTATHI JOJKHBI OTPAXKATh:
OBnazeHue  yHUBEpPCAJIbHBIMM  KOMMYHUKATHBHBIMHU
IeHCTBUSIMU .

0) COBMECTHasl IeITeIIbHOCTD:

- IOHUMATh W MUCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON
Y UHAUBUAYAILHON paboTHI;

- BBIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX ICHCTBUI

I[IP6 10. Osnagenue ymeHussMH palOoTaTb B TpyIIe
C  BBIMOJHEHHUEM DPA3JIUYHBIX  COLMAJIBHBIX  PpOJIEi,
TUTAHUPOBATH PaOOTY TPYIIIBI, PAITMOHAIBHO PACTIPEACTISATh
JeSITeIbHOCTh B HECTaHJAPTHBIX CHUTYalUsX, aJE€KBaTHO
OIICHWBATh BKIAJ KaXIOTO U3 YYaCTHUKOB TPYIIIEI
B PELICHNE pacCMaTPUBAEMO TPOOIEMBI




C y4eToM OOIIMX MHTEPECOB U BO3MOXKHOCTEH Ka)J0ro
YJIeHA KOJIJIEKTUBA;

- INpUHUMATh LEIM  COBMECTHOM  JCSATEIBbHOCTH,
OpPraHMU30BBIBATh U KOOPJAUHUPOBATH JCHCTBUS IO €€
JOCTUKCHHIO: COCTABIIATH IIAH ACUCTBUM, paclpeneisiTh
poaM C YyYeTOM MHEHUH YYaCTHHKOB, OOCYXIaTbh
pe3yabTaThl COBMECTHON pPabOTHI;

-OLIEHMBAaTh Kau€CTBO CBOETO BKJIa/1a M KAXK/10T'0 yUaCTHUKA

KOMaHbpl B OOmMiI pe3yapTaT MO pa3pabOTaHHBIM
KPUTEPUSIM;
Osnanenne YHUBEPCAIbHBIMU PEryJasTUBHBIMU
JIEHCTBUSIMU

T) IPUHATHE Ce0sl U IPYTHX JIFOICH:
- MPUHUMATh MOTUBBI M apTyMEHTHI JPYTUX JIOACH MpU
aHaJIN3e PE3yJIbTATOB JIEATEILHOCTH

OK 05. Ocy1ecTBasiTh
YCTHYIO ¥ IUCbMEHHYIO
KOMMYHMKAIUIO Ha
roCylapCTBEHHOM SI3bIKE
Poccuiickoit ®enepanun
C y4eToM 0coOeHHOCTEH
COLIMAJIBHOTO U
KYJIbTYPHOI'O KOHTEKCTa

JInyHOCTHBIE pPE3yJabTaThl JOJDKHBI OTpa)kaTh B YaCTH
3CTETUYECKOTO BOCITUTAHHS:

- ACTETUYECKOE OTHOIIECHHWE K MHpPY, BKIIOYAs ICTETUKY
ObITa, Hay4HOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
Tpyna

M OOILECTBEHHBIX OTHOIIECHUI;

B 00JIaCTH MATPUOTHIECKOTO BOCITUTAHUS TTPOSIBIISTH:
-IIEHHOCTHOE OTHOILIEHUE K TOCYAApCTBEHHBIM CHUMBOJIAM,
HMCTOPUYECKOMY M TIPUPOHOMY HACJIECAMIO, MaMITHUKAM,
TpaguuusiM HapoaoB Poccum, noctmxeHussim Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHIX U TPY/IE;
MeranpeameTHbie pe3yabTaThl TOJKHBI OTPAXKaTh:
OBnazieHue  yHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMHU
JIEHCTBUSIMU

a) obmieHue:

- OCYIIECTBIATh KOMMYHHUKAIIUU BO BCeX cepax KU3HH,

- Pa3BEpHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHUS
C MCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

I[TP6 1. CdhopMHPOBAaHHOCTH TPEACTABICHUH O pOJIH
U MecTe (PU3UKU U aCTPOHOMHUHM B COBPEMEHHOW HAyYHOU
KapTUHE MHpa, O CHUCTeMooOpasyromeld poiau ¢GU3UKU
B Pa3BUTUU €CTECTBEHHBIX HAYK, TEXHUKHU U COBPEMEHHBIX

TEXHOJIOTHI, O BKJIAJE€ POCCUWCKUX U 3apyOEeKHBIX
yueHbIX-(U3UKOB B  pa3BUTUE HAYKH; TTOHMMaHUE
(U3MYECKON  CYIIHOCTH  HAOJIOMAaeMbIX  SIBICHUU

MHUKpPOMHpA, MAaKpOMHMpa U MEramupa; IOHUMaHHUE POJIH
aCTPOHOMUU

B NPAaKTHUUYECKON JEATEIBHOCTH YEJIOBEKAa U AAJIbHEHIIEM
HAy4YHO-TEXHUUYECKOM pa3BUTHUH, ponu buzuku
B (opMupoBaHuMM Kpyro3opa M  (QYHKIHMOHAIBbHOM
rPaMOTHOCTH YeJIOBeKa Ui PEeLIeHUs MPAKTUYECKUX 3a]1a
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OK 07. CoxmelicTBOBaTHL
COXPaHEHHUIO
OKpYIKaroIien cpejipl,
pecypcocOepexeHmIo,
MPUMEHSTH 3HaHUS 00
W3MCHECHUU KIIUMaTa,
TIPUHITUITBI OEPEHKITUBOTO
MIPOU3BOJICTBA,

3¢ pexTUBHO
JIECTBOBATH

B UpE3BbIUATHBIX
CUTYaIUSIX

JImuHOCTHEIE PE3YIbTATBl OOJIKHBI OTpaXXaTb B 4YaCTU
OKOJIOTHYCCKOT'O BOCIIMTaAHUA

- c(hOPMHUPOBAHHOCTb  JKOJIOTUYECKON  KYJIbTYpHI,
ITIOHUMAaHHE BIIUSTHUSA COLIMAIbHO-3KOHOMUYECKHUX
IIPOLIECCOB HA COCTOSHHUE IPUPOJHOW M COLMAIBHOU
Cpeasl, OCO3HaHHUE rJ100aJIBHOTO Xapakrepa
9KOJIOTUYECKUX MTPOo0IIeM;

- IUIAHUPOBAaHME U  OCYIIECTBIECHHE JCHCTBUA B
OKpY)KalIllel CcpeAe Ha OCHOBE 3HAaHMs  Lielled

YCTOMYMBOTO pPa3BUTHUS YEJIOBEUECTBA;
aKTUBHOE HEMpUATHE JEUCTBUH, NPUHOCIIIUX Bpel
OKpY>Karollen cpejie

I[TIP6 8. CdopMUpPOBAaHHOCT YMEHHUS IPUMEHSATH
NOJydeHHbIE  3HAHHWS A7 OOBSCHEHHS  YCIIOBHM
npoTeKkaHus (U3MYECKUX SBICHUM B MpUpOAe U Ui
IIPUHATUSA TPAKTUYECKUX PEIICHWH B IIOBCEIHEBHOU
KU3HU I obecriedeHust 0€30MacHOCTH MU OOpaIleHuH! ¢
OBITOBBIMU NPUOOpPaMU U TEXHHUUYECKUMH YCTPOWCTBAMH,
COXpAaHEHHsI  370pOBbI U COONMIOACHUST ~ HOPM
JKOJIOTUYECKOIO0 IIOBEJIEHUs B OKPYXKAIOLIEH Cpelne;
MOHMUMaHUE HEOOXOAMMOCTH MPUMEHEHHS JOCTHUKCHHIMA
buzuku U TEXHOJIOTUH JUIsL  palMOHAIbHOIO
MPUPOJIONOIB30BAHUS
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2.1 O0beM TUCHUILINHBI U BUABI Y4e0HOIi padoThI

CTpykTypa u cogep:kaHne 0011e00pa30BaATEIbHOM M CUMILIHHBI

Bup yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl 00111€00pa3oBaTeIbHOM

78
AUCHUTIIHHBI
BT. 4.
TeopeTuyeckoe o0yueHue 44
MPaKTHYECKOe 00yUCHUE 34

IIpomekyTouHas aTTecTanMs
2 cemMecTp

HuddepennmpoBaHHbIT

3a4€CT
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2.1. TemaTH4ecKHii IJIAH U COAePKAHUE JUCHUILIMHBI «DU3NKa»

HaunmenoBanue
pa3ieioB U TeM

Coaep:xanue yueOHOro MaTepuaia (OCHOBHOE U MPO(ecCHOHATIBLHO OPMEHTHPOBAHHOE),
Ja00paTopHble U MPAKTHYECKHE 3AHATHS, IPUKJIATHON MOLYJIb (IPU HAJTUYHMH)

O0nLeM
4acoB

®opmupyemMble
KOMIIETCHIIUH

Cemectp 1

Pasznea 1. duzuka u m

€TOAbI HAYYHOI'0 MO3HAHUSA

Tema 1.1 Conep:xanue yueOHOro MmaTepuajia

BBenenue

®du3suka - Hayka o npupoje. Hayunbeie MeTobl MO3HAHUS OKpYXaroniero Mupa. Poib sxkcnepumenTa
¥ TEOPUH B TPOLIECCE MO3HAHUS MTPUPOJIBI. DKCIEPUMEHT B (u3nke. MoaennupoBanne GU3NIECKUX
sSBIeHU u 1mpoueccoB. Hayuneie runore3sl. Pusnueckue 3aKOHbl M Teopuu. [paHuiibl
NPUMEHUMOCTH (u3nyecknx 3akoHOB. [IpuHIMD coorBercTBHs. Ponmb M Mecto (QU3MKH B
(hopMHPOBaHUH COBPEMEHHOI Hay4YHOI KapTUHBI MUPA, B IPAKTUYECKON JeSITENIbHOCTH JIOeH

OK 03
OK 05

Pasznea 2. Mexanuka

12

Tema 2.1

Conep:xanue yue0HOro MaTepuaJia

Knnematuka

Mexanuueckoe nBukeHuE. OTHOCUTENIBHOCTh MEXaHUYeCKoro JBukeHus. Cucrema oOTcuerTa.
Tpaextopust. [lepemenienue, ckopocTh (CpeHss CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE
MaTepUaIbHOW TOUYKH, UX MPOEKIUH HAa OCH cUCTeMbl KoopiauHaT. CloXeHHEe NepeMeleHul U
ClIO’)KeHHe CKopocTeil. PaBHOMepHOe W paBHOYCKOpPEHHOE MpsMOJIMHENHHOoe OBMXeHue. I'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, IIyTH U NEPEMELICHNs MATEPUAIbHON TOYKH OT
BpeMmeHu. CBoOO/IHOE majieHue. YcKopeHue cBoOoaHOro naaeHus. KpuBosnmHeiiHOe IBHXKEHHE.
JIBMKEHNE MaTepualibHOM TOYKHM II0 OKPYKHOCTH. YTIIOBas CKOpPOCTb, JIMHEWHAs CKOPOCTb.
ITepuon u yactora. LIeHTpOCTPEMUTEIIBHOE YCKOPEHUE

[IpakTHueckue 3aHATHS

[IpakTyeckue paboTHI:

N3mepenne MrHOBEHHOW CKOPOCTH.

HccenenoBanue COOTHOLIEHUS MEXKY ITYTSAMU, IPONMACHHBIMU TEJIOM 32 I1I0CJIE0BATEIbHBIE PABHbIE
MIPOMEXKYTKH BPEMEHH P PABHOYCKOPEHHOM JIBUKEHHUH C HAYAJIBHOW CKOPOCTBIO, PABHOM HYIIIO.
N3yuenue nBUKEHUS IAPUKA B BA3KOU KUIKOCTH.

W3ydenue nBuxenus tenaa, OpOIIEHHOrO0 TOPU30HTAIBHO

Tema 2.2

Copep:kaHue y4eOHOT0 MaTepuaJia

J/InHamuka

[Tpunaun otHocutensHoCTH ['anuies. [lepBsiii 3akoH HeroTOHA. IHEpLIHaAIbHBIE CUCTEMBI OTCUETA.
Macca tema. Cuna. [lpuanun cynepmno3uiuu cwi. Bropoi 3akon HeroToHa /utsi MatepuaibHOM
Touku B uHepuuanbHou cucteme orcuera (MCO). Tperuii 3akon HproToHa 171 MaTepHaIbHBIX
TOYEK. 3aKOH BCeMUpHOTo Tarotenus. Cumna tsxectu. [lepBas kocMuueckasi ckopocth. Bec Tena.
Cuna ynpyroctu. 3akoH I'yka. Cuna tpenus. Cyxoe TpeHue. Cuila TpeHHs CKOJIBKEHHUS U CUIIa

OK 01
OK 02
OK 04
OK 05
OK 07
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Tpenus nokos. Koadgdunuent tperus. Cuna COnpoTUBICHUS TTPH IBHXKCHUH TeJa B KUIKOCTH HIIH
raze. [locTtymarenpHoe W BpamiateabHOE IBUKEHHE a0CONIOTHO TBEPAOTO Tela. MOMEHT CHIIBI
OTHOCHUTEJILHO OCH BpaieHus. [1inedo cuibl. YcnoBus paBHoBecus TBepaoro teaa B MCO

[IpakTueckue 3aHsATHS

IIpakTryeckue paboTHI:

W3yuenne nBmxeHus: OpycKa 1o HaAKJIIOHHOM IIIOCKOCTH MO/ JEHCTBUEM HECKOJIBKHUX CHIL.
HccnenoBanue 3aBUCHUMOCTU CHJI YIIPYTOCTH, BO3HUKAIOUIMX B A€()OPMUPOBAHHOW HpPYKUHE U
PE3UHOBOM 00pasIie OT BEIMYUHBI HX J1e()OpMAIIHH.

HccnenoBanue ycioBui paBHOBECHUS TBEPIOTO TeJIa, UMEIOIIEr0 OCh BPALCHUS

Tema 2.3 Conep:xanue yueOHOIro MaTepuaJia: 4

3aKOHBI COXpaHEHUs | MIMITyJibC MaTepuaIbHOW TOYKH, CHCTEMBI MAaT€PUAIbHBIX TOYEK. VIMIYJIbC CHIIBI U U3MEHEHHE

B MEXaHUKC uMITyJbca Tena. 3akoH coxpaHeHus ummynbca B MCO. PeaktuBHOe nBuxkeHue. Paborta cuibl.
MomHocts cwiibl. KuHernueckass sHeprus MarepuaibHOM TOukd. Teopema 00 H3MEHEHUM
KuHeTH4eCcKoN dHepruu. lloteHumanbHas sHeprus. lloTeHumManbHast JHEPrUsS  YNpPyro
nepopMupoBaHHON MpykuHbl. lloTeHUManbHas BSHeEprust Tejaa BOJU3U IMOBEPXHOCTH 3eMIIH.
[ToreHnanbHbIe U HETIOTEHIUAIBHBIE CHITBL. CBS3b Pa0OTHI HEIOTCHIIMAIBHBIX CHJI C H3MEHEHUEM
MEXaHUYECKON DHEPTUU CHCTEMBI T€J. 3aKOH COXPAaHEHHUS MEXAHWYECKOW PHEPrUH. YIpyrue u
HEYIPYTUe CTOJIKHOBEHMSI
[IpakTHueckue 3aHATHS
[IpakTuueckue padboOTHI:
N3ydeHue cBA3M CKOPOCTEN TEIN IIPU HEYNIPYTOM YyIape.
WccnenoBanue cBsi3u pabOThHI CUIIbI C U3MEHEHUEM MEXaHWYECKOM SHEPruu Tesa
IIpodeccnonaIbHO OPHEHTHPOBAHHOE CO/IePKaHNe (COlep:KaHNe MPUKJIAHOT0 MOAYJIsT) 2
IIpakTnyeckue 3aHATHSA
[IpakTnueckast paborta: TexHHMUeckHe YCTpOICTBA M NPAKTHUYECKOE MPUMEHEHHE: CIUIOMETD,
JBUKEHHE CHApSA0B, LIEMTHBIE U PEMEHHBIE IIEPE1adut, IOIIUITHUKH, BOJLOMET, KOIIEP, IPY>KUHHBII
MUCTOJIET, IBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB U PaKeT.
[IpakTruyeckas pabora: Mcrnonp30BaHHE 3aKOHOB MEXaHUKHU /17151 0OBSCHEHUS ABMXKEHHS HEOECHBIX
Ted W JJI Pa3BUTHUA KOCMUYECKUX MCCIEJI0BAaHUN, TPAaHUIBl MPUMEHHUMOCTH KJIAaCCHYECKOM
MeXaHMKH. MIMHUTanus HEBECOMOCTH

Paznen 3. MoJiekyasipHasi pU3HKa U TEPMOANHAMHKA 14 OK 01
Tema 3.1 Coaep:kanue y4eOHOro MaTepuaJia: 4 OK 02
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(OCHOBEI
MOJIEKYJISIPHO-
KUHETHYCCKOU
TEOPUHU

OCHOBHBIE  TIOJIO)KEHHUSI  MOJIEKYJSIPHO-KMHETUYECKOM TeopuHu. bBpOyHOBCKOE ABUMKEHUE.
Huddysus. Xapakrep IBUKESHUS U B3aUMOACHUCTBHS YaCTHII BemecTBa. MoJie/in CTpOeHHs ra3os,
KHUJKOCTEH U TBEPJbIX TeN U OOBSICHEHHE CBOMCTB BellecTBa HA OCHOBE ATHX Mojenel. Macca u
pasmepbl mosekyn. KommuectBo BemiectBa. Ilocrosinnass Aoraapo. TeroBoe paBHOBecHE.
Temneparypa u ee usmepenue. lllkana remneparyp Lenscusa. Moaens uaeanbHoro raza. OCHOBHOE
ypaBHEHHE MOJIEKYJIIPHO-KUHETHYECKOW TEOPUU HCATBHOTO Ta3a. AGCONIOTHAS TeMIIepaTypa Kak
Mepa CpellHed KMHETUYECKOM SHEepruu TEIUIOBOIrO ABMXKEeHUs vacTtul rasza. lllkana temmepatyp
KenbBuna. VYpaBuenue MenneneeBa-Knaneiipona. 3akon [lanbTona. ['a30Bble 3aKOHBI.
N3onponeccel B MAcalbHOM Tra3e ¢ IMOCTOSHHBIM KOJIMYECTBOM BEILECTBA: M30TEpMa, M30X0pa,
n3o0apa

HpaKTI/IquKI/IC 3aHATUA

[IpakTuueckue padOTHI:
H3mepenne Macchl BO3ayXxa KIIacCHOM KoMHaTe. MccnenoBanne 3aBHCUMOCTH MEXKITY
mapaMeTpaMH COCTOSHUSI Pa3peKEHHOrO ra3a

JlaGopaTropHble 3aHATHSA

JlaboparopHas padota 1. V3ydeHune 0AHOTrO U3 U30MPOIECCOB

Tema 3.2
OCHOBBI
TEPMOIUHAMUKHU

Conep:xaHue y4eOHOT0 MaTepuasa:

TepmoaunamMuueckas cucreMa. BHyTpeHHsIsl SHEPTHs TEPMOJIMHAMHYECKON CHCTEMBI U CIIOCOOBI €€
n3MeHeHusa. KonnuecTBo TEIoTel U pabota. BHyTpeHHSs dHEpPrusi OJHOATOMHOTO HAEaTbHOTO
raza. Buapl Teronepenayu: TEMJIOMPOBOIHOCTh, KOHBEKIIUS, M3JIydeHHE. TeIIoeMKOCTh Tena.
VYnenbHas TemIoeMKOCTh BelecTBa. KonnuecTBo TEmIOTHI npu Teruionepeaaue. [lepBriii 3akoH
TepMoarHaMuKH. [IpuMeHeHrne nmepBoro 3akoHa TEPMOJUHAMUKHU K H3ompolieccaM. ['paduueckas
uHTeprpeTanust padoThl ra3za. TeruioBble MamMHBL. [IpHHIMIBI JEHCTBHUS TEIUIOBBIX MAIIWH.
[IpeoOpa3oBanus 3HEPrUU B TEIUIOBBIX MamMHax. KoadduimeHt nonesHoro neicTBus (nanee —
KITZA) tennoBoit mamuubl. [{ukn Kapuo u ero KIIJ. Bropoii 3akoH TepMOIMHAMUKHU.
HeobpatumocTh mporieccoB B mMpUpoIe. IKOJIOTHIECKUE TPOOIEMBI TETIIIOIHEPTETHKH

HpaKTI/I‘-ICCKI/IC 3aHATUA

IIpakTnueckas pabora: Mi3Mepenue yeapHOM TENI0EMKOCTH

Tema 3.3
ArperaTHble
COCTOSTHUS BEILIECTBA
1 dazoBble
[EPEXO0/IbI

Conep:xaHue y4eOHOT0 MaTepuasa:

[TapooGpa3zoBanue u koHAeHCaus. Vicapenue u kumneHue. Y aeabHas TeIioTa mapooopa3oBaHusI.
3aBUCHUMOCTh TeMIIepaTyphbl KUIECHHs OT JaBlieHUs. AOCONIOTHAs U OTHOCUTENIbHAs BIAXKHOCTh
Bo3ayxa. Hacermennsnii map. TBepaoe Teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOTIHS
cBoiicTB KpuctayuoB. JKunkue kpuctamisl. CoBpeMeHHble Marepuanbl. IlnaBieHue u
KpucTau3anus. Y neiabHas Teriora miasineHus. Cyonumanus. Y paBHeHHE TEIUIOBOTO OanaHca

OK 03
OK 04
OK 05
OK 07
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JlabGopaTropHble 3aHATHSA

JlaGopaTopHas padota 2. OnpeneneHue BIaKHOCTA BO3IyXa

IIpodeccnonanbHO OPUEHTHPOBAHHOE COJepKaAHNeE (CONEPKAHUE TPUKJIATHOTO MOTYJIs1)

IIpakTnyeckue 3aHsATHS

[Ipaktuyeckas pabora: TexHuyeckre YCTPOWCTBA M TNPAKTHUYECKOE MPHUMEHEHHE: TEPMOMETD,
6apometp. Ompenenenne mMacchl BO3AyXa B KOMHAaTe€ Ha OCHOBE M3MEpEHHH oO0bemMa KOMHAThI,
JIABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

[Ipaktnyeckas pabora: TexHHueckue yCTpONHCTBA M IMPAKTMUYECKOE NPUMEHEHHUE: JBHUIraTellb
BHYTPEHHEI0 CropaHusi, OBITOBOM XOJOJWIbHHUK, KOHAMIIMOHEpP, TUIPOMETP U IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH TTOITYYEHHUs COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCJIE HAHOMATEPHUAJIOB,
Y HAHOTEXHOJIOTUH

Pa3nen 4. DjaekTpoauHAMHUKA

12

Tema 4.1
DJIEKTPOCTaTHUKA

Coneprxanue y4eGHOr0 MaTepuaJa:

Onexrpuzauus Tel. ODJIEKTpUYEeCKUi 3apsn. [IBa Buaa asekTpudeckux 3apsanos. lIpoBonHukw,
JUBJIEKTPUKU U MOJIYIIPOBOJHUKU. 3aKOH COXPAaHEHUs 3JIEKTPUUECKOro 3apsijia. BzanmonelictBue
3apsanoB. 3akoH Kynona. Onexkrpuueckoe nose. HanpskeHHOCTD anekTpuyeckoro noss. [IpuHnun
CYINEPHO3ULIMH AIEKTPUUECKUX MoJiel. JIMHUM HanpsKeHHOCTH 3JIeKTpUuyecKoro nois. Pabora cun
anekTpocTtarnyeckoro nois. [lorennuan. PasHocts noteHnnanos. IIpoBOIHUKY M JUAIIEKTPUKH B
JIEKTPOCTATUYECKOM ToJIe. J{uasiekTpuueckasl IPOHUIIAEMOCTb. DIeKTpoeMKocTb. Konaencarop.
DIEKTPOEMKOCTh INIOCKOr0 KOHJIEHCATOPa. DHEPIHUsl 3apsyKEHHOI0 KOHIEHCAaTopa

[IpakTueckue 3aHsATHS

HpaKTI/I‘leCKaH pa60Ta: I/I3MepeHI/Ie 9JICKTPOCMKOCTH KOHJACHCATOPA

Tema 4.2
TTocTossHHBII

ToKM B pa3mnyHbIX
cpenax

Conep:xaHue y4eOHOT0 MaTepuasa:

3J1€KTpI/I‘-ICCKI/II>'I TOK.

DJIEKTPUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHUS SJIEKTpUYECKOro Toka. Mcrounuku Toka. Cuia
toka. llocrosHublli TOkK. Hampsokenuwe. 3akon Owma Uil ydacTka LENH. OJIEKTPUUECKOE
CONPOTHUBIICHNE. Y IEIBbHOE CONpPOTHBIICHHE BenlecTBa. [locienoBarenbHOe, MapauIeNbHOE,
CMEIIaHHOE COEMHEHUE MPOBOJHUKOB. PaboTa snexTpuyeckoro toka. 3akoH Jlxoyins-Jlenua.
MOIHOCT 3NEKTPUYECKOTO TOKA. OJIEKTPOABMKYILAs CHJIa M BHYTPEHHEE COIPOTUBIICHUE
UCTOYHMKA Toka. 3akoH Owma Juig moiHOW (3aMKHYTOM) »snexTpuyeckod nemnu. Koportkoe
3aMbIKaHUE.

ONEeKTpOHHAs NPOBOAMMOCTb TBEPBIX METAUIOB. 3aBHCHUMOCTb COINPOTUBIEHHUS METAJUIOB OT
TeMreparypbl. CBepXMpOBOIUMOCTb. DJEKTpUYECKUil TOK B Bakyyme. CBONCTBa 3J€KTPOHHBIX
nyukoB. [lomynpoBoanuku. CoOcTBEeHHass M IpUMECHas NPOBOAMMOCTH IOJYIIPOBOJHUKOB.
CpoiictBa p-n-nepexona. IlonynpoBogHUKOBBIE MPUOOPHI. DIEKTPUYECKH TOK B pacTBOpax M
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pacIuiaBax 3JEKTPOJIUTOB. DINEKTPOIUTUYECKAS TUCCOLMALNS. DIEKTPOIU3. DIEKTPUUECKUI TOK B
razax. CaMoCTOATENbHBIN U HECAMOCTOATENbHBIN pa3psia. Monnus. [lnazma

JlaboparopHble 3aHATHSA

JlaboparopHast pabota 3. M3y4yeHre CMEIIaHHOTO COSTUHEHUS PE3UCTOPOB.
JlabopatopHas pabora 4. ViaMepeHne 37eKTPOABHKYIIEH CHIIbI HCTOYHHKA TOKA H €T0
BHYTPEHHETO COIIPOTUBJICHUS

Tema 4.3
MarauTHOE oe.
DJICKTpOMarHuTHas
HTYKIUST

Conep:xanue yueOHOro MaTepuaJia

[TocrossHHbIE MarHuThl. B3anMoAeHCTBHE MOCTOSIHHBIX MarHuTOB. MarHutHoe mone. Bektop
MarHuTHON nHAyKuud. [lpunnun cynepno3unuu. Jlunun maruutHoi nHAykuuu. Kapruna nuauii
MarHUTHOM WMHAYKIIMH TIO0JSl MOCTOSHHBIX MarHUTOB. MarHuTHOE 1O0JIe MPOBOJHUKA C TOKOM.
Kaprtuna nuHM 1O ITMHHOTO MPSMOIO MPOBOJAHMKA M 3aMKHYTOT'O KOJIBIIEBOTO IPOBOJIHHKA,
KaTtymku ¢ TokoM. OnbIT Opcrena. BzanmonelictBue npoBoHUKOB ¢ TokoM. Cuiia Amriepa, ee
Moayap U Hampasienue. Cwia JlopeHna, ee MOIylb W HampaBiieHHE. J[BHKEHHUE 3apsyKeHHOU
YJaCTUIIBI B OJHOPOJTHOM MarHUTHOM Tojie. Pabora cuibl JlopeHna. SIBeHue 31€KTPOMarHUTHOM
nHaykuud. [lotok BekTopa MarHuTHOM MHAYKUMH. DJC MHAYKUMU. 3aKOH 3JIEKTPOMAarHUTHOM
unaykinuu Papanes. BuxpeBoe snekrpuueckoe mojie. DNEKTPOJABHKYIIAs CHJIA WHIYKIUUA B
MIPOBOJIHUKE, JBMXXYLIEMCS MOCTYNATEeIbHO B OAHOPOAHOM MarHuTHOM mnoie. IlpaBuino Jlenua.
NunyktuBHOCTh. SABnenue camomuaykiuu. DJ[C caMOMHIYKIIMU. DHEPrUsi MAarHUTHOTO TOJIS
KaTYHIIKHA C TOKOM. DJIEKTPOMarHuTHOE T0JIe

HpaKTI/I‘leCKI/IC 3aHATUA

[TpakTrueckue paboTel: 3yueHne MarHuTHOTO TOJIS KaTYIIKK ¢ TOKOM. VccrienoBanue eicTBUs
IIOCTOSSHHOIO MarHWTa Ha paMKy ¢ TOKOM

JlaGopaTopHble 3aHsITUS

JlaGoparopHas pabota 5. V3ydeHue sBIeHHs IEKTPOMAarHUTHONW MHTYKIIUU

IIpodeccnoHabHO OPUEHTHPOBAHHOE CO/lepKaHue (Colep:KaHue MPUKJIATHOT0 MOAYJIs1)

IIpakTHYecKHe 3aHATHA

[IpakTuueckast pabora: TexHHUYECKHE YCTPOWCTBA M MPaKTUYECKOE MPUMEHEHHUE: AJIEKTPOCKOT,
JJIEKTPOMETP, KOHJEHCATOP, KONUPOBAIBbHBIA ammapar, CTPYWHBIM IIPUHTEP, aMIIEpMETP,
BOJIbTMETP, PEOCTAT, UICTOYHUKH TOKA, 3JIEKTPOHArpeBaTeIbHbIE IPUOOPHI, AIIEKTPOOCBETUTEIbHbBIE
npuOOpBl, TEPMOMETP CONPOTUBIICHUS, BAKYyMHBIH IHOJ, TEPMHUCTOPbI U (OTOPE3UCTOPHI,
ITOJIYIIPOBOJTHUKOBBIM ~ JUOJ,  TaJbBAHWKA, IOCTOSHHBIE  MArHWATBHI,  3JEKTPOMArHMTHI,
9JIEKTPOJABUIaTElb, YCKOPUTEIH 3JIEMEHTAPHBIX YAaCTULl, UHAYKIIMOHHAS I1€Yb.

ITpakTryeckas pabota: Mepbl 31eKTpoOE30NaCHOCTH, MIEKTPOCTATUYECKAsl 3allNTa, 3a3€MJIEHUE
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‘ ANEKTPONPUOOPOB, KOPOTKOE 3aMbIKAHUE

Cemectp 2

Paszaea 5. Kosie0anus 1 BOJHBI

18

Tema 5.1
MexaHndeckue 1
DIIEKTPOMArHUTHBIE
KOJIeOaHU

Conep:xaHue yueOHOTo MaTepuajia

KonebarenbHas cucrema. CBoboanble konebanus. ["apmonnyeckue konebanus. [lepuon, yactora,
amruTyaa u ¢aza konebanuid. [IpykuHHBI MasTHUK. MaTeMaTHUeCKUi MasiTHUK. YpaBHEHHE
rapMOHUYECKUX KoseOaHui. KuHemaTnueckoe M IMHAMHUYECKOE OINUCAHHE KOJIEOATEIBbHOrO
nwkeHus. [lpeBpamieHue »HEPrUM TNPU TapMOHWYECKHX KoJjeOaHWsX. CBS3b aMILIUTYIIBI
Kosie0aHUH HCXOAHOM BEJIMYMHBI C aMIUIUTYJOH KojeOaHWi ee CKOPOCTHM M YCKOPEHHS.
KonebarenbHblit KOHTYD. CBoOo1HBIE 3JIEKTPOMAarHUTHBIE KoseOaHus
B MJI€AJIbHOM K0JIeOaTeIbHOM KOHTYpE. AHAJIOTHS MEXy MEXaHUUECKUMHU U 3JIEKTPOMarHUTHBIMU
konebanusamu. @opmyna ToMcoHa. 3aKOH COXpaHEHHs SHEPrUM B HACATHHOM KOJIEOATEIbHOM
KOHType. BBIHyXIeHHble MexaHudeckue KosieOaHusa. Pesonanc. Pe3onaHcHas KpuBasi.
BoiHykaeHHbIe  3JIeKTpoMarHuTHble  KoneOaHus. IlepemenHwlii  Tok. CuHYycOMAANbHBIN
IIEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOI0 TOKA. AMIUIUTYJHOE U JEHCTBYIOIEE 3HAYCHUE CUJIBI
TOKa M HampsbkeHus. Tpancdopmatop. IIpousBoacTBo, nepeaaya u nNoTpedIeHUE IEKTPUUECKON
9HEpruu. OKOJOTMYECKHE PpHUCKH IIpU IPOU3BOJACTBE AJIEKTpudeckod sHepruu. KynbTypa
VCII0JIb30BAaHUS JIEKTPO3HEPTUH B TOBCETHEBHOM JKHU3HU

HpaKTI/I‘leCKI/IC 3aHATUA

[IpakTuueckue padboTHI:

HccnenoBanue 3aBUCUMOCTH MEPUO/Ia MAJIBIX KOJIOAHUHM Ipy3a HA HUTH OT JUITMHBI HUTH U MacChl
rpyza. MccnemoBaHue TIepeMEHHOTO TOKa B ILENM W3 IOCIEIOBATEIbHO COEIMHEHHBIX
KOHJIeHCcaTopa, KaTYIIKH
U pe3ucropa

Tema 5.2
MexaHU4ecKue 1
PIIEKTPOMAarHUTHBIE
BOJIHBI

Copep:kanue y4eOHOT0 MaTepuaJia

MexaHuueckue BOJIHbI, YCI0BHS pactipoctpanenus. [lepuon. CkopocTh pacnpocTpaHeHuUs U JITTUHA
BOJIHBIL. [lomepedynsie u po10sIbHBIC BOJHBEL. MHTEpdepeHtus u nudpakius MEXaHUIeCKUX BOJTH.
3Byk. CkopocTsb 3ByKa. [ poMkocTh 3ByKa. Bricota ToHa. TeMOp 3ByKa. DNeKTpOMarHUTHBIE BOTHBI.
VYcnoBus u3nydeHus: AJIEKTPOMArHUTHBIX BOJH. B3amMuas opuentanus BektopoB E, B u v B
JJIEKTPOMAarHUTHOM BOJIHE B BakyyMme. CBOICTBa 3JIEKTPOMAarHUTHBIX BOJH: OTpa)XXEHUE,
npesioMiieHre, mossipuszanus, rudpakmus, naHTepdepennns. CKOpoCTh IEKTPOMArHUTHBIX BOJIH.
[Ikxana >7eKTpOMarHUTHHIX BONH. [IpuMeHEeHHE >EeKTPOMArHUTHBIX BOJIH B TEXHHKE U OBITY.
[IpuHUMnBl paguocBsI3W W TeneBUACHUA. Panuonokanus. DJIEKTPOMAarHUTHOE 3arps3HEHUE
OKpY>KarolleH CpeJibl
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Tema 5.3
OnTuka

[IpsimonnHeliHOE pacnpocTpaHeHUE CBeTa B OJHOPOAHOU cpene. JIyu cBera. OTpaxkeHue cBera.
3akoHbl oTpakeHus cBeta. IlocTpoenne nzodpaxeHuil B miockom 3epkaie. [Ipenomienue caera.
3akoHbl TperoMJIeHUs cBeTa. AOCOMIOTHBIM TOKazaTenb mpenomiieHus. [lonHoe BHyTpeHHee
orpaxxenue. [IpenenbHbI yron MOJHOTO BHYTpeHHEro orpaxkenus. Jucnepcus csera. ClIoKHbBIN
cocraB Oenoro ceta. L[Ber. Cobuparomue u pacceuBaroniie JuH3bl. ToHkas nuH3a. DokycHoe
paccTosiHAE W ONTHYECKas CHjia TOHKOW JuH3BL llocTpoeHne m3o0pakeHHil B COOMpPAIOIINX U
paccenBaromx JauH3ax. Dopmysia TOHKOM JIMH3bL. YBelW4YeHUe, AaBaeMoe JIMH30i. [Ipenenst
NPUMEHUMOCTH T€OMETpHUYecKoi onTuku. Murtepdepenuus cera. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOMIOAEHUS MaKCUMyMOB U MHHHUMYMOB B HHTEP(EPEHLUMOHHOW KapTHHE OT JIBYX
crH(]A3HBIX KOTePEHTHBIX MCTOYHUKOB. Judpakmus csera. Audpakmmonnas pemerka. YciaoBue
HAONIO/IEHUsI TJIABHBIX ~MaKCUMYMOB TIpM MaJ€HUUM MOHOXPOMATUYECKOTO CBeTa Ha
TudpakoHHyto penietky. [lonspuzanus ceera

HpaKTI/IquKI/IC 3aHATUA

IIpakTnueckas pabora: HabmoneHnue nucnepcuu cBera

JlaboparopHble 3aHATHSA

JIabopaTopHas pabora 6. Vi3mepeHne nmokasaTess IpeJIoOMIICHUS CTeKIIa
JIaGoparopHas pabota 7. MccienoBanue cBOMCTB H300paskeHUM B JTMH3aX

IIpodeccnonaibHO OPMEHTHPOBAHHOE COJeP:KaHUeE (CoepKaHue TPUKJIATHOT0 MOAYJIs)

HpaKanecmle 3AaHATHUSA

[IpakTnyeckas pabora: TexHHueckHe yCTPOMCTBA M MPAKTHUYECKOE MPHUMEHEHHe: ceiicMorpad
JJEKTPUYECKUN 3BOHOK, I'€HEpPATOp MEPEMEHHOI0 TOKA, JUHHUHU JJIEKTPOIEpeaad, My3bIKaJbHbIE
MHCTPYMEHTHI, YJIbTPa3BYKOBas JUArHOCTHKA B TEXHUKE M MEIULUHE, panap, paluONpPHEMHUK,
TEJEeBU30p, aHTeHHa, TenedoH, CBY-neus, ouky, ayna, ¢oToamnmnapar, NPOEKIMOHHBIN anmnapar,
MHUKPOCKOII, TEJIECKOTI, BOJIOKOHHAsI ONTHKA, IU(PaKIIMOHHAs peleTKa, NOISPOHI, TEIECKOI.
[IpakTnueckast pabora: Bunel uznydenuii. Bunbl cnextpoB. CnexTpsl ucmyckaHus. CHeKTpbl
nornomenus. CnekTpanbHblii aHanu3. CHekTpajibHble KIacchl 3Be3l. YIbTpaduoneTroBoe
uznyuenue. Muadpakpacnoe mnznyuenue. Penrrenosckue myuu. Mx npupona u cBoiicta. Illkana
JIEKTPOMAarHUTHBIX U3JIy4E€HUN

Paznen 6. OcHOBBI CIENHATbHOI T€OPUH OTHOCHTEIHHOCTH

o

Tema 6.1
OCHOBBI TEOPUU
OTHOCUTEIIBHOCTH

Conep:xanue yueOHOro MmaTepuajia

I'paHnuBl NPUMEHMMOCTH  KIJIACCMYECKOM MexaHuku. [locTynmarel cnenuanbHOM — TEOpUH
OTHOCUTENIbHOCTH: HHBAPUAHTHOCTH MOJYJS CKOPOCTH CBE€Ta B BaKyyMe, IPUHIIUI
OTHOCUTENBHOCTH JWHIITENHHA. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHUE BPEMEHU U
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COKpaIllCHHE JJTMHBI. DHEPrusi U MMITYJIbC CBOOOJHOW dYacTHIlbl. CBSI3b MacChl C SHEpPrHUEH M
HUMITYJTECOM CBOOOTHOM YaCTHIIBI. DHEPTHS TIOKOsI CBOOOHON YaCTHUIIBI

Pa3nen 7. KBanToBasi pusnka

10

Tema 7.1
IJIEMEHTEI
KBAaHTOBOU OIITUKU

Conep:xanue yueOHOro MmaTepuajia

®dotonbl. ®opmyina [lnanka cBs3u sHEprUH GOTOHA C €r0 YaCTOTON. DHEPIrHs U UMITYJIBC (POTOHA.
OtkpeiTe u uccnenoanue (ororddexra. Ompitet A.I. Croneroa. 3akoHbl (oTodddexTa.
VYpasuenue DiinmTeina ansa pororddekra. "Kpacnas rpanuna" porosaddexra. [laBnenue certa.
Omnpitsl [1.H. JlebeneBa. Xumudeckoe IeiicTBUE CBETa

Tema 7.2
CtpoeHue aToMa

Conep:xanue yueOHOro MmaTepuaJia

Mopenb atoma Tomcona. OnbiTel Pesepdopaa o uccnegoBanuto ctpoenus atoma. [nanerapaas
Mozenb aroma. [loctynatel bopa. M3nydyenne u mornomieHre (pOTOHOB MpU MEPEXojie aToMa C
OJIHOTO YPOBHsI 3HEpIruM Ha Jipyroi. Bunel ciektpoB. CrieKTp ypoBHEHM 3HEPIUU aTroma BOJOPOAA.
BonnoBrle cBoiicTBa yactuil. Bomusl ne bpoitns. KopryckynsipHo-BosiHOBO# ayanu3m. dudpakims
ANEKTPOHOB B KpucTramiax. CIIOHTaHHOE M BBIHYKJIEHHOE U3JydyeHHE. Y CTPONMCTBO U MPUHIUI
paloThI J1a3epa

[IpakTrueckue 3aHATHS

ITpakTuyeckas pabora: HaOnronenue muHeHyaToro crekTpa

Tema 7.3
ATOMHOE AP0

ConepxaHue y4eGHOro MaTepuaJjia

Mertonbl HaOMIOAEHHUS W PETHCTPALMU AJIEMEHTapHbIX YacTUll. OTKpBITHE PaJdOAKTUBHOCTH.
OmneiTel Pezepdopra mo ompeneneHnio coctaBa pagloakTUBHOIO u3inydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3Iy4yeHus. BiusHue paJuoakTUBHOCTH Ha JKUBbIe OpraHu3Mbl. OTKpBITHE POTOHA
u HeitpoHa. Hykinonnas mozens siapa ['eiizenbepra-MBanenko. 3apsz siapa. MaccoBoe unciio sapa.
N3otonsl. Anbga-pacnan. DIeKTpOHHBIN U MMO3UTPOHHBIN OeTa-pacnan. ['amma-u3nyuenue. 3akoH
PaZMOaKTUBHOIO pacnaaa. JHeprus CBsI3U HYKJIOHOB B sifpe. Saepubie cuibl. [ledekt maccsl sapa.
SAnepuble peakuuu. JlemeHue U cuHTE3 sAnep. SnepHsli peakTop. TepMOsIEepHBIM CHHTES.
[IpoGieMbl ¥ IEpCIEKTUBBI SAEPHOM YHEPIeTUKH. DKOJIOTUYECKUE aCTIEKTHI SIEPHON SHEPTETHKHU.
OnemeHTapHble YacTullbl. OTKphITHE MO3UTPOoHA. DyHITaMEHTAJIbHbBIE B3aUMOJICHCTBUS

[IpakTueckue 3aHATHS

[IpakTnueckas pabora: Mccienoanue TpekoB 4acTHI] (110 TOTOBBIM GoTorpadusim)

IIpodeccnonaibHO OpMEHTHPOBAHHOE COJeP:KaHUE (COAepKAHUE TPUKJIATHOTO MOAYJIs)

[IpakTrueckue 3aHATUS
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[IpakTuueckas padora:

1. lenoBast urpa: [lonsTus, cBsA3aHHBIE C M3YyYEHHEM METOJOB HAY4YHOI'O TO3HAHUSA: SIBJICHUE,
Hay4yHBI (akT, TUroTe3a, pu3nyeckas BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHHE, SKCIIEPUMEHT,
MOJICJIUPOBAHUE, MOJIEINb, U3MEPEHHUE.

2. Ilpaktuyeckas padora: TexHuueckue ycTpoicTBa U MpakTUYecKoe MpUMEHEeHHE: (POTOIIEMEHT,
dboTonaTunk, coiHEYHas OaTapesi, CBETOAMOJ, CIEKTPOCKOII, Jia3ep, KBAHTOBBIA KOMIIBIOTED,
J03UMETp, Kamepa Bunbcona, sifepHblil peakTop, aromMHas 6omba

Pa3nes 8. JiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

Tema 8.1
DIIEMEHTBI
ACTPOHOMHH U
acTpopu3uKu

Conep:xanue yueOHOro MaTepuaJjia

Bun 3Be3nHoro Heba. Co3Be3nus, sspKue 3B€3]Ibl, IUIAHETHI, UX BUIUMOE ABMKeHHe. ConHeyHas
cuctema. [lmanersr 3emHoO#M rpynmbl. [lnanersi-rurantel. Manbsie Tena COJIHEUHON CHUCTEMBI.
Connue, gorochepa u armochepa. ConHeuHast akTuBHOCTh. Mcrounuk sneprun CosHIA U 3BE31.
3Be31pl, MX OCHOBHbIE XapaKTEPUCTHKH: Macca, CBETUMOCTb, paJUyC, TeMIeparypa, HuX
B3aMMOCBA3b. 3BE€3/lbl TJIABHOW MOCIEAOBATEIBHOCTU. 3aBUCUMOCTh ''Macca - CBETUMOCTB'" MJis
3B€3/] [VIaBHOM MOCie10BaTeIbHOCTH. BHyTpeHHee crpoenue 38e31. COBpeMEHHBIE MTPEICTABICHUS
0 MpOUCXO0KAeHUH U 3Boionuu CosHLa U 3Be3z. OTambl )KU3HU 3Be3A. Mieunsiii [IyTs - Hama
lNanaktuka. CnupanbHas cTpykTypa ["anakTuku, pacnpeneneHue 38e3/, raza u nobuid. [lonoxenue
n neuwxenune Connua B amaktuke. [Inmockas u cdepuueckas noacucrems! [amakTuku. Turmbl
raJIakTUK. PaguoranakThky v KkBa3zapel. UepHbIe AbIpHI B iApax raakTUK. Beenennas. Pacmmpenue
Bcenennoii. 3akon Xa066usa. Paz6eranue ranaktuk. Teopus bonbuioro B3peiBa. Mojiens «ropsyeit
Bcenennoii». MacmtabHas ctpykrypa Bceenennoil. Meraranaktuka. HepemeHHble mpoOsieMbl
ACTPOHOMUU

JlabopaTopHble 3aHATHUS

J'Ia60paT0pHa;1 pa60Ta 8. Ha6J'IIOI[eHI/I$I HCEBOOPY’KCHHLIM I'J1a30M € UCITIOJIB30BAHUCM
KOMITBIOTCPHBIX HpI/I.]'IO)KeHI/Iﬁ AJIA ONPEACTICHUSA TTOJIOKCHUA HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
AaTy: OCHOBHBIC CO3BC3/1UA CeBepHoro IoJrymapus 1 ApKue 3BC3/1bI
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3. YeaoBus peanu3zanuy NporpaMMsl 0011e00pa3oBaTeIbHON M CHUTLTHHBI
3.1 TpeGoBaHus K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecredeHnI0
Peanuzanus mporpaMMbl AUCHUIUIMHBL TPEOYET HAMUYHSI y4eOHOTO KaOuHeTa (PU3HKH.

3.2 UndopmanuonHoe odecriedeHne 00yueHust
OcHoBHas JuTepaTypa:

1. Msikumies, I'. SI. ®usuka: 10 kmacc: 6a30BbIi U YIITYyOJIEHHBIA YPOBHH | YICOHUK /
I'. 1. Mskumes, b. b. Byxosues, H. H. Corckwii ; mox penakmueit H. A. IlaphentseBoit. — 11-¢
u3a. — Mocksa : Ilpocsemenue, 2024. — 432 ¢. — ISBN 978-5-09-112178-0. — Tekcr :
AIIEKTPOHHBIA //  DNeKTpoHHBIM pecypc 1mdpoBoit  obpaszoBarenbHOi cpensl  CIIO
PROFo6pasosanue : [caiit]. — URL: https://profspo.ru/books/132340. — Pexxum goctyma: st
apropusup. Ilonp3oBarenen

2. O®uzuka: 10 knacc: 6a30BbIit ¥ yriuy0néuusiii yposau. B 2 yactax. Y.1 : yueOHuk /
JI. O. I'enpeniureiin, A. A. bynarosa, 1. H. Kopauibes, A. B. Komkuna ; non penakuueii B. A.
OpnoBa. — 5-¢ m31. — Mocksa : [IpocBemenue, 2024. — 304 ¢. — ISBN 978-5-09-117295-9,
978-5-09-115469-9 (u.1). — Tekcr : SNEKTPOHHBIA // DIEKTPOHHBIN pecypc HPPOBOI

o0Opa3oBaTenbHOI cpelbl CIIO PROFoGpa3zoBanue : [caiT]. — URL:
https://profspo.ru/books/132343. — Pesxxum aoctyna: mis aBropusup. [loap3oBareneit
3. O®uzuka: 10 knacc: 6a30Bbiit 1 yriuy0néHuslii ypoBau. B 2 actax. Y.1 : yueOHuk /

JI. O. I'enpeniureiin, A. A. bynarosa, 1. H. Kopauibes, A. B. Komikuna ; non penakuueii B. A.
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4. KOHTPOJIb M OlI€eHKA Pe3yJbTATOB 0CBOCHHS 00111€00pa30BaTe/IbHON TN CHUILTHHBI
KoHTpoJib U olleHKa pe3ylbTaToB OCBOCHUS 0O0II€00pa30BaTENbHON TUCIUILINHBI

PaCKpBIBAIOTCSL 4epe3 JUCUUIUIMHAPHBIC pe3yJbTaThl, HANpaBJICHHbIE Ha (HOPMUPOBAHHE

o0umx u npodeccuoHabHBIX KOMIETCHLUN MO pa3lielaM U TeMaM COJep)KaHus y4eOHOro

MarepHania.

Kox m HanmenoBanue

(hopMupyemMbIX KOMIIETEHIM

Pa3zpgen/Tema

THI OLeHOYHBIX
MepPONpUATHH

OK 01. Bribupars
pelieHus
npodeCCHOHATLHON

JACATCIIBHOCTH IMPUMCHHUTCIILHO
K pa3/IM4YHbIM KOHTCKCTaM

Paszpen 2. Temn1 2.1., 2.2., 2.3.
Paspmen 3. Temsr 3.1., 3.2., 3.3.
Pasnen 4. Temr1 4.1.,4.2., 4.3.
Pasnmen 5. Temnr 5.1.,5.2., 5.3.

Pasnen 6. Tema 6.1.
Pasgen 7. Temnr 7.1, 7.2, 7.3.
Pa3gen 8. Tema 8.1

OK 02.

HUcnonn30BaTh
COBPEMEHHBIC CpEJICTBA ITOMCKA,
aHaImM3a u WHTEPIpETAINT

Pasnen 2. Temnr 2.1., 2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2, 3.3.
Pasmen 4. Temr1 4.1.,4.2., 4.3.

ACATCIBHOCTD

MpeANPUHUMATEIBCKYIO

B IpodeccnoHanbHOM

nH(popManuu, Pasznen 5. Temsr 5.1.,5.2., 5.3.
nHbopManuoHHble TexHonoruu | Pazmen 6. Tema 6.1.

IUIA BBINOJIHEHUS Pazgen 7. Temnr 7.1, 7.2, 7.3.
npodeccnoHaTBEHOM Pazmen 8. Tema 8.1
IEeITEIbHOCTU

OK 03. [TnanupoBats | Pazmen 1. Tema 1.1.

u peanusoBbiBaTh cobOctBeHHoe | Pasnmen 3. Temsr 3.1., 3.2., 3.3.
po¢eCCHOHAIEHOE Paznen 4. Teme1 4.1.,4.2., 4.3.
JIMYHOCTHOE Pazgen 8. Tema 8.1

BBaHMOHCﬁCTBOBaTB n pa6OTaTL
B KOJIZICKTUBE U KOMaHIC

HCIOJIb30BaTh 3HaHUS

IIPaBOBOM " ¢uHaHCOBOM

IPaMOTHOCTH

B Pa3IMYHBIX KU3HEHHBIX

CUTYallUsX

OK 04. Dddextuno | Pazmen 2. Temsr 2.1., 2.2., 2.3.

Pasgen 3. Temsr 3.1., 3.2., 3.3.

Pasmen 4. Teme1 4.1.,4.2., 4.3

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

Pa3zgen 6 Tema 6.1.
Pazgen 7. Temwr 7.1, 7.2, 7,3

conuaJibHOIro

OK 05. OcymiecTBasiTe YCTHYIO
U MUCbMEHHYI0O KOMMYHHUKAIUIO
Ha  TOCYJapCTBEHHOM
Poccuiickoit  Penepauuu
y4eTOM 0coOeHHOCTEH

U KyJIbTYPHOTO KOHTEKCTa

Paznen 1.

Pazgen 2. Temsr 2.1., 2.2., 2.3.
Paspmen 3. Temsr 3.1., 3.2., 3.3.

Pasgen 4. Temnr 4.1.,4.2., 4.3

Pasnen 5. Temnr 5.1.,5.2., 5.3.

Pasznen 6. Tema 6.1.
Pazgen 7. Temnr 7.1, 7.2, 7.3
Pasnen 8. Tema 8.1

ConelicTBOBaTH
OKpY Karollen

OK 07.
COXPaHCHHIO
cpepl, pecypcocOepeeHHIO,

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

Pasnen 4. Temr1 4.1.,4.2.,4.3

YCTHBIN OIIPOC;

(b poHTANBHBINA OIPOC;
HaOJI0IeHNE

3a BBINOJIHEHHEM
n1abopaTOpHBIX PaboT;
IpaKTHYECKUe padboThl
(pemienue
Ka4eCTBEHHBIX

U pacyeTHBIX 3a/1a4);
TECTUPOBAHUE;
pelieHne Kerc-3a1ay;
HAOJII0JIEHUE U OLIEHKA|
HOJATOTOBKH  JIEJIOBOM|
WTPHI;

BBITIOJTHEHHUE  3aJaHUi
MIPOMEKYTOUHOU
aTTecTaluu
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MIPUMEHSATH 3HAHUS 00 | Paznen 5. Temnr 5.1.,5.2,, 5.3.
W3MEHEHUU Kiaumara, npuHuunsl | Pasnen 7. Temsr 7.1, 7.2
OCpPEIKITUBOTO npousBoAcTBa, | Paznen 8. Tema 8.1
3¢(eKTHBHO  JCWCTBOBAaTH B
YPE3BBIYANHBIX CUTYAITUSIX

5.0LIEHOYHBIE MATEPHUAJIBI K TIPOMEXYTOUYHOMN ATTECTAIIUA
5.1.Bonpocskl k 3a4éTy

. Uro Takoe ¢pusuka? Kakue pusznueckue siBiIcHUS BbI 3HaeTE?

. Kakue MeTo1p1 HayyHOTO TIO3HAHUS HCIIONB3YIOTCS B (pU3nKe?

. Uto Takoe mexanuueckoe aBmxenue? llpuBeaure npumepsl.

. UeM oTnuyaercs nyTh OT epeMeleHus?

. Uro Takoe ckopocth? Kakue Bubl CKOPOCTH BbI 3HAETE?

. Uro Takoe yckopenue? [Ipu kakoM ABUKEHUU OHO BOSHHKAET?

. Kakoe nBuxenue Ha3zpiBaeTcs paBHOMepHbIM? [IpuBenure npumep.

. Kakoe nBuxenue HazbiBaeTcsi paBHOycKopeHHbIM? [IpuBenuTe npumep.

. Uro Takoe cBoboaHOE nasieHne? Yemy paBHO yCKOpeHHEe CBOOOIHOTO MaieHus?
. Chopmymnupyiite nepBblii 3akoH HproToHa.

. Chopmynupyiite BTopoii 3akoH HeloToHa.

. Chopmymupyiite TpeTHii 3aKkoH HproToHa.

. Uro Takoe cuna tspkectu? Kak oHa HanpaBieHa?

. Uro Takoe cuina tpenus? OT 4yero oHa 3aBUCHUT?

. Yro Takoe cuna ynpyroctu? Chopmynupyiite 3akoH ['yka.

. Yro takoe umnynsc Tena? Kak oH o6o3HauaeTcs U B uéM uzMmepsiercs?

. Chopmynupyiite 3aK0OH COXpaHEHUS UMITYJIbCA.

. Uro takoe kunernyeckas sHeprusi? [lo kakoit popmyse oHa BbIUUCISIETCS?
. Uro Takoe noteHuuanbHas Heprua? Kakue BUIbI IOTEHIIMAIBHON SHEPTUU Bbl 3HacTE?
. ChopmynupyiTe 3aKOH COXpaHEHUSI MEXaHUYECKOM YHEPTHUH.

. Uro takoe mosnekyna? KakoBsl ocHOBHbIE nonoxenust MKT?

. UeM otnuyaroTcst TBEpbIE TeNA, )KUIKOCTH U T'a3bl [0 CTPOECHUIO?

. Uro Takoe nudpPy3us? Ilpuseanure npumepsl.

. Uto Takoe Temriepatypa? B kakux equHUIIAX OHA U3MEPSIETCS?

. Uro takoe nasneHue raza? OT 4ero OHO 3aBUCHUT?

. Copmynupyiite 3akoH boins—Mapuorra (M30TepMHUYECKHI ITpoIece).

. Uto Takoe BHyTpeHHss1 sHepTHsi? Kakumu ciocobamu €€ MOKHO U3MEHUTH?
. UTo Takoe TerIonpoBOIHOCTb, KOHBEKIUS U U3JIydeHHUE?

. Uto Takoe yaenbHasg TEMIOEMKOCTh BEIIECTBA?

. Uro takoe anexkrpudeckuil 3apsin? Kaxue BUIbI 3aps 0B CYIIECTBYIOT?

. Chopmynupyiite 3axkoH Kyiona.

. Uro takoe anexkTpuyeckuil Tok? KakoBbl ycI0BHs €T0 CyIIECTBOBAHUSA?

. Chopmynupyiite 3akoH Oma 11 y9acTKa IeMu.

. Uro Takoe maruuTHOe nosie? Kak ero oOHapyXuTh?

. UT0 Takoe NeKTpOMAarHuTHast MHAYKIH? KTO OTKpbUI 3TO siBIEeHUE?

. Kakoe nBuxenue HaspiBaetcs konedarenbHbIM? [IpuBeauTe npumepsl.

. YUto Takoe BoiHa? Kakue BUIbI BOJIH BEI 3HaeTe?

. Uro Takoe cBet? CHopmynupyiite 3aK0OH OTpaKECHUS CBETA.

. Uro takoe potodddexr? Chopmynupyiite 3akoHbI poTodddexra.

. Yro takoe atoM? OnumuTe MIaHETapHYIO MOJEIb aTOMa.
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Ouenka «oTIH4YHO» (5 0a/10B)

ITonso 1 IMMPaBUJIbHO OTBCYACT HA BOIIPOC, U3JIaracT MaTcpual JOTUIHO U
IIOCJICAOBATCIBHO,

CBo0Oo1HO BrajzieeT (HU3MUECKON TEPMUHOIOTHEH 1 0003HAUCHUSIMU (HPU3HUECKUX
BEJIMYHH;

[TpuBoAUT pUMEPHI (HPU3NICCKHUX SBJICHUI U3 TOBCETHEBHOM JKU3HHU;
[TpaBuibHO GopMyIUpyeT pU3HUECKUE 3aKOHBI U OOBSCHSET UX CYTh;
Jlomyckaet He Ooiee 0JJHOW HE3HAYUTEITbHONH HETOUHOCTH, KOTOPYIO JIETKO
UCTIPABIISIET CaM.

Ouenka «xopomo» (4 0aJu1a)

JIa€T mpaBUIIbHBIN, HO HEIOCTATOYHO IMOJHBIM OTBET HA BOIPOC;

Brnazneer ocHOBHOI (u3ndecKol TEPMUHOIOTHEH, HO JOTYCKAeT HE3HAUUTEIbHbIC
HETOYHOCTH;

DopmMyTuUpyeT 3aKOHBI B 1IEJIOM BEPHO, HO C HEOOJIBIIUMU YIPOIICHUSIMH;
[IpuBOAMT MpUMEpPHI, HO HE BCET/Ia MOYKET UX MOJIPOOHO OOBSICHUT;

HonyckaeT 1-2 HETOYHOCTH, KOTOPBIE UCTIPABIISET C TOMOILBIO IIPETOJaBaTES.

Ouenka «ya0BJ1eTBOPUTEIbHO» (3 6aJL1a)

Jla€t HemoJIHbIM OTBET, IOKa3bIBaET ()parMEeHTapHbIE 3HAHUS 110 TEME;
HcnpIThIBaeT 3aTpyiHeHUs B GOpMYIHPOBKE GU3NUECKUX 3aKOHOB U OTIpEIETICHUI;
[TpuBOIUT HENOCTATOUHO MPUMEPOB WM MPUBOJUT UX C OLIMOKAMMU;

Brnaneer 6a30Boit TepMHHOJIOTHEH, HO TyTaeT MOHATHUS;

JlomyckaeT HECKOJIBKO CYIIECTBEHHBIX OIINOOK, YaCTh U3 KOTOPBIX UCIPABIISIET C
MOJICKAa3KOM MpenoiaBaTes.

OueHka «Hey10BJIETBOPUTEIBHO» (2 0as1a)

He MoxeT 1aTh MpaBUIIBHBIN OTBET HA IIOCTABIEHHBIN BOIIPOC;

He 3HaeT OCHOBHBIX (PM3UYECKUX 3aKOHOB, OHATHUI U OIpeieNIeH il
He moxeTr npuBecTH HU OAHOTO NMpUMepa (PU3HMUECKOTO SBICHHUS;

He Brnageer ¢pu3nveckoil TepMUHOIOTHEH;

He Mo>eT 0TBETUTH Ha HaBOJSAIIME BOIIPOCHI IIPETIOIaBATEIIS.
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