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1. O0mas xapakTepucTHKa padodeil MporpaMmMbIo0eo0pa3oBaTe/bHOM AU CHUIIIMHBI
«Pusznka»
1.1. MecTto aucuMIuIMHBI B CTPYKTYype o0pa3oBartenbHoi nporpammsbl CI1O:

OOmeobpazoBarenbHas aucuuminHa  «@u3nka» sABIsETCAd  00s3aTENbHOW  YacThIO
0011e00pa30BaTEILHOTO LUKJIa o0pazoBaTenbHON IIPOrpaMMbl
B cooTBeTcTBHH ¢ ®PI'OC CIIO mra YITIC 38.00.00, 43.00.00, 46.00.00, 49.00.00.

1.2. Ileau 4 iIaHUpPyeMble pe3yJbTAThl 0CBOCHHS AU CHUIIINHBI:

1.2.1. Heau TUCUUIIUHBI:

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
OCYIIECTBIICHUH €r0 MPo(hecCHOHANTBHOM IesITeIbHOCTH;

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, BBUIBIDKCHHE THUIIOTE3, IIPOBEICHHE
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, NICJIaTh BBIBOJBI,

L4 q)OpMI/IpOBaHI/IC YMCHU: peIaTh (I)I/I3I/IquKI/IC 3ala4U pa3HbIX ypOBHCfI CJIOKHOCTH,

® Dpa3BUTHE I[I03HABATEJIBHBIX HMHTEPECOB, HHTEIUIEKTY&IbHBIX W  TBOPYECKHUX
crocoOHOCTeH B mpoliecce NpuoOpeTeHUs] 3HaHUH ¢ UCIOJIb30BAHUEM DPA3JIUYHBIX 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 npencrapiieHsl B Ta0IULE:



Koa
M HanMeHOBaHHe
GopmMupyembIx
KOMIIeTeHIN

l'[.nalmpyeMbIe pe3yJbTaThbl OCBOCHUSA NPOrpaMMbI 10 JTUCHUIIJINHE

Oo01mme

JAucnunimHapHbie

OK 01. BeiOupars
CIIOCOOBI pelICHUs 33124
npodeccHnoHATEHOM
JeSTEITbHOCTH
PUMEHUTEIBHO

K Pa3JInYHBIM
KOHTEKCTaM

JIMYHOCTHBIE PE3yIbTAThl JIOJDKHBI OTpPakaTh B YacCTH
TPYAOBOTO BOCIIUTAHUS:

- TOTOBHOCTh K TPYIy, OCO3HAHHE IIEHHOCTH MacTEepPCTBa,
TPYIOJIO0HE;

- TOTOBHOCTb K aKTHBHOH JIESATEIbHOCTH TEXHOJIOTHUCCKOM
" COLMATTLHOU HaIpPaBJICHHOCTH, CTIIOCOOHOCTH
WHUIIMAPOBATh,  IUIAHUPOBATH W CAMOCTOSITEIILHO
BBITIOJTHSATH TAKYIO JESTCIBHOCTD;

- HHTEpeC K pa3iuyHbIM cdepam mpodhecCHoHAIbHON
JeSTeILHOCTH,

- TOTOBHOCTP M  CIHOCOOHOCTh K  OOpa30BaHHIO
¥ caM000pa30BaHUIO Ha MPOTSHKCHUH BCEH YKU3HU;
MeTanpeaMeTHbIe pe3ynbTaThl TOJKHBI OTPaXKaTh:
Ognanenne YHHUBEPCATBHBIMHU YYIeOHBIMH
MO3HABATEIbHBIMU JIEHCTBUSMHU:

a) 0a30BbIC JIOTUYECKUE JICHCTBHUS:

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

Ul CpaBHEHMs, Kiaccupukanmuu U 0000IIeHus;
OIIPEAEIATh LIENIN AEATEIbHOCTH, 33JaBaTh MapaMeTpsl U
KpUTEpUH

UX  JOCTH)KEHHS;  BBIABIATH  3aKOHOMEPHOCTH U
MIPOTUBOPEUHS

B PacCMaTPUBAEMBIX SIBJICHHSIX
0) 6a30BbBIC UCCIIEIOBATEIbCKUE ACHCTBUS:
- BIAJAETh HaBBIKAMHU Y4eOHO-HCCIEAOBATEIbCKON U

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

I[TIP6 1. CdopmMupoBaHHOCTh MPEACTABICHUNH O POJIH
U MecTe (PU3MKH U aCTPOHOMHHU B COBPEMEHHOW HAay4HOM
KapTUHE MHpa, O CHUCTEeMOOOpasyrouieil poiau Qu3uKu
B Pa3BUTUU €CTECTBEHHBIX HAYK, TEXHUKHU U COBPEMEHHBIX

TEXHOJIOTHI, O BKIAJAE€ POCCUUCKUX U 3apyOEKHBIX
YYCHBIX-QU3UKOB B  PA3BUTUE HAYKH; [MOHUMaHUE
(bu3IecKoi CYIIHOCTHU HaOII0HaEMBIX SIBJICHUH

MHUKPOMHpPA, MAaKPOMHpa M MEramupa; INOHUMaHUE POJIH
aCTPOHOMUU

B IIPAKTUYECKON JAEITEIIBHOCTU YEJIOBEKA U JAJbHEUIIEM
HAy4YHO-TEXHUUYECKOM pa3BUTHH, poau ¢buzukn
B (opMupoBaHum Kpyro3opa ©  (QYHKIHMOHAIBHOM
IPAaMOTHOCTH YE€JIOBEKA [UIsl PELICHUs IPAKTHYECKUX
3a1ad;

ITIP6 2. CdopMHpPOBaHHOCT, YMEHHI pacro3HaBaTh

¢usznueckue  sABIeHUS  (Hpouecchl)) U OOBACHATH
UX Ha OCHOBE U3YYEHHBIX 3aKOHOB, PaBHOMEPHOE
U PaBHOYCKOPEHHOE  MpPSIMOJIMHEHHOE  JBUXKEHHE,

CcBOOOJTHOE TaJICHUE TeJ, JBWKCHHE IO OKPYKHOCTH,
WHEPIHS, B3aUMOJICHCTBHIE Te, KOJIeOaTeIbHOE IBUKEHUE,
pE30HaHC, BOJIHOBOE JBMkeHHE; Tuddy3us, OpOyHOBCKOE

JABMIKCHHUE, CTPOCHUC }KH)IKOCTeﬁ U TBCPABIX TCII,
U3MEHEeHHEe o0beMa Tel MPU HArpeBaHUU (OXJIAXKICHUU),
TEIJIOBOE  PABHOBECHE, UCIIAPEHUE,  KOHJICHCAIMS,
IJIABJICHUE, KPUCTAJUIM3alMsl, KUIIEHHUE, BJIAXHOCThb
BO3/JyXa, CBS3b CpPEIHEH KHUHETUYECKOW DSHEpPruu
TEIUIOBOTO  JIBIDKEHUS  MOJEKYyl C  abDCONIOTHOM

TEMIIEpaTypoOM, IIOBBIIICHUE MJABJIEHUS Tra3a IpU €ro
HarpeBaHuu

B 3aKpBITOM COCYyJle, CBS3b MEXIy MapaMeTpaMu




aKTyaJIM3UpOBAaTh 3ajady, BBIIBHraTh THIIOTE3y €€
pElIeHUs, HaXOMUTh apryMEHTHI MJIs1 JI0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a7aBaTh MapamMeTpbl U KPUTCPUU
pelIeHus;

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

- yMeTh TIEPEHOCHTHh 3HAHUA B T[IO3HABATCIBHYIO U
MPAKTUYECKYIO YaCTH KU3HEACATCIILHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX
obacrei;

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

- MPOSIBIISATE  CIIOCOOHOCTh HMX HUCIOJB30BAaHUS B
[M03HABATEIPHON M COLMAIBHOMN MPAaKTHKE

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

U JABUXKYIIUUCA 3apsill, 3JIEKTPOMAarHUTHBIE KoJieOaHUs
W BOJIHBI, TPSIMOJUHEHHOE pacCIpOCTPAHCHHE CBETA,
OTpakeHHe, TpeloMIIeHHe, UHTeppepeHIrs, AUGPaKIH
u TTOJISIpU3AITUS CBETa, JUCTICPCUS CBETa;
dorornekTpudeckuii  3QQPeKT, CBETOBOC  JaBJICHHE,
BO3HMKHOBCHHE JIMHEHYATOrO CIEKTpa aToMa BOJOpOjA,
€CTECTBEHHAS U UCKYCCTBEHHAs! PaJIMOAKTUBHOCTD;

IIP6 3. BmaneHue OCHOBOMOJIAralOMUMH (HU3UIECKUMU
MOHATUSAMH W BEJIMYMHAMH,  XapaKTEePU3YIOIIUMU
¢u3uYecKrue Mporecchl (CBSI3aHHBIMH C MEXaHHMYECKUM

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

JNEKTPUYECKUM W MAarHUTHBIM TOJISIMH, 3JIEKTPUYECKUM
TOKOM, 3JIEKTPOMAarHUTHBIMU KOJICOAHUSMHU M BOJIHAMU;
ONTHUYECKUMH  SBJIICHUSMH; KBAaHTOBBIMHU SIBJICHUSIMH,
CTPOCHHEM aToMa M aTOMHOTI'0 A]pa, PaJHO0AKTUBHOCTHIO);
BJIQJICHUE  OCHOBOIIOJIATAOIIMMH  ACTPOHOMHYECKUMU
MOHATUSAMH, ITO3BOJIAIOLIMMU XapaKTEPU30BaTh IIPOLIECCHI,
MIPOMCXOMAIINE Ha 3BE€3JaX, B 3BE3IHBIX CHCTEMaXx,
B MEXTaJJaKTUUYECKOH cpene; ABM)KEHHE HEOECHBIX Tell,
SBOJIIOIHIO 3BE3]T M BeelrenHoi;

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

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

KHHCTUYCCKYIO TCOPUIO CTPOCHUS BCHICCTBA, TI'da30BLIC




3aKOHBI, TEpBbIiI  3aKOH  TEPMOIAMHAMHKH;  3aKOH
COXpaHEHMsI JIEKTPUUECKOTr0 3apA/1a, 3akoH KynoHa, 3akoH
Oma pna ywacTtka uenu, 3akoH OMa 11 MOJHOH
ANEKTPUYECKOM 1enu, 3akoH J[xoyns - JleHna, 3akoH
AIIEKTPOMArHUTHOM  MHIYKIMHM, 3aKOH  COXPaHEHHUS
SHEPruM, 3aKOH MPSIMOJIMHEHHOTO pPAaCIpPOCTPAHEHUS
CBETa, 3aKOH OTPA)KEHUS CBETA, 3aKOH IIPEJIOMJICHUS CBETA;
3aKOH COXPAHEHHUS YHEPIHH, 3aKOH COXPAaHEHUS UMITYJIbCA,
3aKOH COXpaHEHHUS OJJIGKTPUYECKOTO 3apsijia, 3aKOH
COXpaHEHMsI MaccoBOr0 4YHcCIa, MocTyiaaTsl bopa, 3akoH
pPaZOaKTUBHOTO paclaja); yBEPEHHOE HCIOIb30BAHKE
3aKOHOB M 3aKOHOMEPHOCTEW NpH aHAIM3e (U3UIECKUX
SIBIIGHUH U MPOIIECCOB;

I[IP6 6. BiageHue OCHOBHBIMM METOAAMHM HAay4YHOI'O
MO3HAHUS, UCIIOJIb3YEMBIMU B (PU3HKE: IPOBOIUTH MIPSIMbIC
U KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEIUYUH, BHIOMpAs
ONTUMAJIbHBIN CIIOCO0 U3MEPEHHUS U UCTIOJb3Ysl U3BECTHbIE
METO/BI OLIEHKH IOIPEIIHOCTEN W3MEpPEHUM, ITPOBOJUTH
UCCJIEIOBAaHNE 3aBUCUMOCTEH  (U3NYECKUX  BEJIUYHH
C UCHOJB30BAHHMEM IMPSIMBIX HM3MEpPEHHUH, OOBACHATDH
MOJIy4YE€HHBIE PE3YyJIbTaThl, UCIIONIb3Ysl PU3NYECKUE TEOPUH,
3aKOHBI U MOHATHS, ¥ JIENIaTh BHIBOIBI; COOI0OIATh MTpaBHIia
0e30macHOro TpyJna NpHU MPOBEIEHUU HCCIEA0BaHUN
B paMKax yd4eOHOro OKCHepUMEHTa U  ydeOHOo-
UCCIIEIOBATENbCKON  JeSITEIbHOCTH C MCIIOJIb30BAaHUEM
U(PPOBBIX U3MEPUTENBHBIX YCTPOHCTB U J1a00paTOPHOTO
obopynmoBaHus;  CPOPMHUPOBAHHOCTH  TPEIICTABICHUN
0 MeToAax IONY4YEHHs HAy4YHbIX AaCTPOHOMHUYECKHX
3HAHWH,

ITP6 7. ChopMHpPOBaHHOCTh YMEHMs pelIaTh pacyeTHbIC
3aJlayd ¢ SIBHO 3aJlaHHOW  (U3MYECKOW MOJENbIO,
UCMONB3Yys (PU3UYECKHE 3aKOHBI M MPHHLMUIIBI, HA OCHOBE
aHaM3a YCJIOBUS 3a7a4¥ BRIOMPATh (PU3NUECKYIO MOJIEIb,
BBIICTISITh  (DU3MYECKHWE  BEIMYMHBI W (OPMYIIBL,




HEeo0X0IUMBIE

JUISL €€ pEeIIeHUs, MPOBOJUTH pacueThl U OICHUBATH
pPCATbHOCTh  TMOJYYCHHOTO  3HAYeHUS  (U3HYCCKOM
BEJIMYMHBI; PEIIaTh KauyeCTBEHHBIC 3a/Jay, BHICTpanBas
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 3314
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 OCO3HAHHUIO 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
MO03HABATEIbHBIMH JCHCTBUSIMH:

B) paboTa ¢ uHpopmanueil:

- BJAJETh HaBbIKAMHM TOJy4YeHUS UHPOpMALUU U3
HCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSITEIILHO
OCYILIECTBIATh MOWCK, aHalu3, CHUCTEMAaTH3alUl0 U
MHTEpHpeTanuio HHPOPMALIUU Pa3IMYHBIX BUJOB U (OpM
MIpe/ICTaBJICHMUS;

- HCII0JIb30BATh CpeacTBa MH(POPMAaIMOHHBIX

n KOMMYHHKAIIUOHHBIX TEXHOJIOTHH B peICHNN
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

I[IP6 5. YmeHue yuuThIBaTh TPAHULBI [PUMEHEHHS
M3YyYEHHBIX (PU3NYECKUX MOJeNel: MaTepuaibHas TOYKa,
MHEepLHaIbHas cUCTeMa OTCUEeTa, WICAJIbHBIN ra3; MOJEIN
CTPOEHUS Ta30B, XHUAKOCTEH M TBEPABIX TEJ, TOYECUHBIN
AIIEKTPUYECKUH 3apsi]l, siiepHasi MOZEb aTOMa, HYKJIOHHAs
MO/I€JIb aTOMHOT'0 Si/ipa MPH pelieHNH (PU3NYEeCKHUX 3a/1a4;
I[MP6 9. CdopMupOBaHHOCTH COOCTBEHHOW TO3HIIMH
10 OTHOILEHUIO K (GU3NUECKOM HH(pOpMaIMK, TIOTydaeMon
U3 Pa3HBIX UCTOYHUKOB, YMEHUH UCIIOIB30BaTh MU(POBEIE

TEXHOJIOTUH TUISL NIOMCKa, CTPYKTYPHUPOBaHUS,
MHTEpIIpETallM U TpeACTaBIeHUs y4eOHOH M HayyHO-
HOIYJISIPHOM uHpOpMaLNN; pa3BuUTHE YMEHUU

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 OTHONIEHUIO K (hM3NIEeCKON HHGMOPMAIINH, TOTydaeMOi




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 pPEUICHUS, OPUEHTUPYACh HAa MOPAJIBHO-
HPaBCTBEHHBIE HOPMBI
U LIEHHOCTH;

-0CO3HAHHUE JIMYHOIO BKJIAJ B IOCTPOCHHE YCTOMYMBOIO

Oyymero;

MeTtanpeameTHble pe3yinbTaThl JOJKHBI OTPaXKaTh:
OBnanenue YHHUBEPCATHHBIMU PETYISITHBHBIMU
NEUCTBUSIMU:

a) CaMOOpTraHU3aIUs:

- CaMOCTOSITEIbHO  OCYIIECTBISITh  MO3HABATEIbHYIO
NESATCNIbHOCTh,  BBISIBJIATH ~ TPOOJEMBI, CTaBUTh H

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

U )KM3HEHHBIX CUTYaLMsIX;

- CaMOCTOSITENIbHO COCTAaBJIATh IJIAH PEIIEHUsl MPOOIeMbl
C YY4eTOM HMEIOIUXCS  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 M0JIy4aeMoi HHpopMaIuu

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 IeITeIIbHOCTb:

- IOHUMATh W MUCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON
Y UHAUBUAYAILHON paboTHI;

- BBIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX ICHCTBUI

I[IP6 10. OsBnanenue ymeHHsIMH paboTaTb B TpyIIe
C  BBIMOJHEHHUEM DPA3JIUYHBIX  COLMAJIBHBIX  PpOJIEi,
TUTAHUPOBATH PaOOTY TPYIIIBI, PAITMOHAIBHO PACTIPEACTISATh
JeSITeIbHOCTh B HECTaHJAPTHBIX CHUTYalUsX, aJE€KBaTHO
OIICHWBATh BKJIQJ KaXIOTO W3 YYACTHUKOB TPYIIIEI
B PELICHHE pacCMaTPUBAEMOI TPOOIEMBI




C y4eToM OOIIMX HHTEPECOB M BO3MOYKHOCTEH KakI0ro
YJIeHA KOJIJIEKTUBA;

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

-OLIEHMBATh Kau€CTBO CBOETO BKJIa/1a M KAXK/I0T0 yYaCTHUKA

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

T) IPUHATHE Ce0s U IPYTHX JIFOICH:
- MPUHUMATh MOTUBBI M apTyMEHTHI JPYTUX IIOJCH mpu
aHaJIN3e PE3yJIbTATOB JIEATSILHOCTH

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 BOCITUTAHHUS:

- 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 TIPUPOTHOMY HACIEUIO, TTAaMSITHUKAM,
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. CdhopMHupOBAaHHOCTH TPEIACTABICHUNA O pPOJH
U MecTe (PU3UKU U aCTPOHOMHUHM B COBPEMEHHOW HAyYHOU
KapTUHE MHpa, O CHUCTeMooOpasyromied poiu (U3UKU
B Pa3BUTUU €CTECTBEHHBIX HAYK, TEXHUKHU U COBPEMEHHBIX

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

MHUKpPOMHpA, MAaKpOMHMpa U MEramupa; IOHUMaHHUE POJIH
aCTPOHOMUU

B IPAaKTUYECKON JEATEIHOCTH YEJIOBEKA U JAJIbHEHIIEM
HAy4YHO-TEXHUUYECKOM pa3BUTHUH, ponu buzuku
B (opMupoBaHuMM Kpyro3opa M  (QYHKIHMOHAIBbHOM
rPaMOTHOCTH YeJIOBEKa /Ui PEeLIeHUs MPAKTUYECKUX 3a/1a4
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OK 07. ConeiicTBOBaThH JInyHOCTHBIE pe3yabTaThl TOJDKHBI oTpaxaTh B 4actu | [IP6 8. CdhopMupoBaHHOCTH yMEHHS NPUMEHSATH
COXPAHEHHUIO 9KOJIOTMYECKOI0 BOCIIUTAHUS: NOJydeHHbIE  3HAHHWS A7 OOBSCHEHHS  YCIIOBHM
OKpY>KaroIlen cpespl, - c(OpMUPOBAHHOCTb  JKOJOTUYECKOW  KYJIBTYpBI, | MPOTEKaHUsS (PU3MYECKUX SIBICHUM B MNpUpOAe U Ui
pecypcocOepeKeHuIo, IIOHUMaHHE BIIUSTHUS COLIMAJIbHO-DKOHOMMUYECKUX | IPUHATUSA MPAKTUYECKUX PEIIEHUH B IOBCEAHEBHOMN
MPUMEHSTh 3HaHUSI 00 MPOLIECCOB HA COCTOSIHUWE MPUPOJHOW M COLMAIBHOW | KU3HHU JUIsl oOecrieueHus: 6e30MacHOCTH MPH OOpAILEHUH C
W3MEHEHUHU KIIMMarTa, Cpenpl, OCO3HaHHE IJ100aJIbHOTO XapakTepa | OBITOBBIMU MPUOOpAaMH U TEXHUYECKUMH YCTPOMCTBaMHU,
MIPUHIIMITBI OEPEKITMBOTO | SKOJOTHUYECKHUX MPOOIIeM; COXpaHEeHMsI  3JI0pOBbS M COONIOJEHUS  HOPM
IIPOU3BOICTBA, - IUIAHUPOBAaHME U  OCYILIECTBIECHME JEHCTBUM B | DKOJOIMYECKOIO IIOBEJCHMS B OKPYXKAIOLIEH Cpeac;
3¢ heKTHBHO OKpy)XawlIlel cpeae Ha OCHOBE 3HAHMS Ileliedl | MOHUMaHHe HEOOXOJUMOCTH TNPUMEHEHHS JOCTHKEHHIM
JIeicTBOBATh YCTOMYMBOT'O Pa3BUTHUS YEJIOBEUECTBA; buzuku U TEXHOJIOTUH JUIsL  palMOHAIbHOIO
B UpE3BBIYAITHBIX aKTUBHOE HEMPUATHE JEHUCTBUH, NPUHOCIIIUX Bpel | MPUPOAONOIB30BaAHUS

CUTYalHsIX OKpY>Karollen cpejie

IIK
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2.1 O0beM TUCHUIIMHBI M BBl Y4eOHOH padoThl

CTpykTypa u cofep:kaHue 0011e00pa30BaTEIbHON TN CIUILINHBI

Bup yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl JUCHHUILINHBI 108
OcHOBHOe coiep:KaHHe 88
B T.4.

TEOPETUUECKUE 3aHITHUS 72
nabopaTopHEIC 3aHATHS 16
IIpodeccuoHabHO OPEHTHPOBAHHOE cOAep:KaHHe (Coiep:KaHue 20
NPUKJIATHOTO MOIYJIs1)

MPAKTUYECKHUE 3aHITHS 20

IMpomexyTounas arrectanus (1uddpepeHHPOBaAHHDII 3a4€T)
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2.1. TemaTuyeckuii IUIaH U co/iepPKAHUE TUCHUIJINHBI «DPU3NKA

HauMmenoBanmue
pa3aesioB H TeM

Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M NPO(PeCcCHOHATBLHO OPUEHTUPOBAHHOE),
J1a00paTOPHbIE M NPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAYJIb (IPH HAJTMYHH)

O0BeM
yacoB

dopmMupyembie
KOMIIeTEeHIIUH

1

2

4

Pasznea 1. duzuka u m

€TOAbI HAYYHOI'0 IMO3HAHUSA

Tema 1.1 Conep:xanue yueOHOro MmaTepuajia

BBenenue

®du3suka - HayKa o npupone. Hayunbie MeToabl MO3HAHUS OKpYyKarouiero mupa. Pois skcnepumenTa
U TEOPUU B IPOLIECCE MO3HAHUS TPUPO/Ibl. DKCIEPUMEHT B (pu3nke. MoaenupoBanue GU3NIECKuX
sABIEHUM W 1poueccoB. Hayuynelie rumnore3sl. ®Pusnueckue 3aKOHbl M Teopuu. [‘paHuIbI
IPUMEHUMOCTH (u3nyeckux 3akoHoB. [IpuHuun coorBercTBus. Poimb M Mecto (Qu3MKM B
(hopMHpPOBaHNY COBPEMEHHOW HAYYHOW KAPTHHBI MUPA, B IPAKTHUECKOU JEITEITHHOCTH JIFOIeH

OK 03
OK 05

Paszgea 2. Mexanuka

16

Tema 2.1

Conep:xanue yueOHOro MaTepuaJjia

Kunematuka

MexaHn4deckoe JABHXXCHUC. OTHOCHUTENBLHOCT MEXAHUYECKOTO JABMIKCHUA. Cucrema oTcuera.
Tpaekropus. [lepemeiienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE
MaTepI/IaHBHOfl TOYKH, UX MPOCKIHMU HA OCH CHUCTCMblI KOOpAWHAT. CnoxeHue HepeMCHIeHI/H\/JI n
CIIOKeHHE cKopocTel. PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHENHOe nBmkeHue. ['paduku
3aBUCUMOCTH KOOpAMWHAT, CKOPOCTH, YCKOPCHUA, ITYTU U IIEPEMCIICHUSA MaTepHaHBHOﬁ TOYKH OT
BpemeHu. CBOOOAHOE TajieHHe. YCKOpeHue cBoOoAHoro majeHus. KpuBonuHeHOe ABIKEHUE.
JIBrKeHHEe MaTepualbHOM TOYKHM IO OKPYKHOCTH. YTJIOBas CKOpPOCTb, JIMHEMHAs CKOPOCTb.
ITepuon n yacrora. [leHTpOCTpEMUTEIIBHOE YCKOPEHUE

[IpakTHuecKkue 3aHATHS

[IpakTyeckue paboTHI:

N3mepenne MrHOBEHHOUW CKOPOCTH.

HccenenoBanue COOTHOLIEHUS MEXKY ITYTAMU, IPOMACHHBIMU TEJIOM 32 I10CJIE0BATEIIbHBIE PABHbIE
MIPOMEXKYTKH BPEMEHH P PABHOYCKOPEHHOM JIBUKEHHUH C HAYAJIBHOW CKOPOCTBIO, PABHOM HYIIIO.
N3yuenue nBUKEHUS IAPUKA B BA3KOU KUIKOCTH.

W3ydenue nBuxeHus Tena, OpOIIeHHOr0 TOPU30HTAIBHO

Tema 2.2

Conep:xanue yueOHOro MmaTepuajia

J/InHamuka

[Tpuniun otHocutenbHOCTH ["anuies. [1epsiii 3akoH HeroToHA. THEpLIMAIbHBIE CUCTEMBI OTCUETA.
Macca Ttena. Cuna. Ilpunnun cynepnozunuu cui. Bropoit 3akoH HeroToHa 11 MaTepuanbHOU
TOYKH B mHepruanpHoi cucreme orcuera (MCO). Tpernii 3akon HploToHa a1 MaTepuaibHBIX
TOUEK. 3aKOH BCEMHUPHOTro TaroreHus. Cuna Tspkectu. [lepBas kocmuueckas ckopocTs. Bec tena.

OK 01
OK 02
OK 04
OK 05
OK 07
IK
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Cuna ynpyroctu. 3akoH ['yka. Cuna tpenus. Cyxoe TpeHue. Cuia TpEeHUs! CKOJIbKEHHUS U CUJia
Tpenust mokost. Koapurment tpenus. Cuia COMpOTUBIICHUS MPH IBIXKEHUH TeJa B )KHUIKOCTH UITH
raze. [locTtynarenpbHoe U BpamiateabHOE IBUXKEHHE aOCOJIOTHO TBEPAOrO Teja. MOMEHT CHIIbI
OTHOCUTEINILHO OcH BpaieHus. [1inedo cunbl. YcnoBus paBHoBecus TBepaoro tena B UCO

HpaKTH‘lGCKI/Ie 3aHATUA

[IpakTryeckue pabOTHI:

M3ydeHne IBIKEHUs OpyCcKa 0 HAKIIOHHOM IUIOCKOCTH MO ACHCTBHEM HECKOJIIBKUX CHIL.
HccnenoBanye 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B Je()OPMHPOBAHHON IMPYKUHE U
PE3MHOBOM 00pa3iie OT BEIUYUHBI UX JAe(POPMALIUH.

HMccneioBanue yCIoBUi paBHOBECHSI TBEPIOTO TEJIA, HMEIOIIET0 OCh BPAIICHHS

Tema 2.3 Conep:xanue yueOHOro MmaTepuaJia: 4

3aKOHBI COXPaHEHUs NMnynsc mMaTepralbHONW TOYKH, CHCTEMBI MaTE€pUalbHBIX TOYEK. MIMIynbC Cuibl U M3MEHEHHUE

B MCXaHHUKE uMIynbca Tena. 3akoH coxpaHeHus umnyibca B MCO. PeakrtuBHoe nBukeHue. Pabota cuibl.
MouHocts cuibl. KuHeTnueckas sHeprusi MarepuaslibHOM TOukd. Teopema 00 H3MEHEHHH
KUHeTHYeckoW sHepruu. [lorennuanbHas oHeprus. IloTeHumanbHas dHEPrus  ymnpyro
nepopMupoBaHHON mpyxuHbL. [loTeHUManpHas BSHeprus Tejna BOJU3M IMOBEPXHOCTH 3E€MJIU.
[ToreHnanbHble U HEMOTEHIUAIBbHBIE CUITbI. CBS3b Pa0OTHI HEMOTEHIUAIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKON HEPTrUU CHCTEMBI Tel. 3aKOH COXpPAaHEHHUS MEXaHWYECKOW PHEpruu. YIpyrue u
HEYIIPYTUE CTOJIKHOBEHMSI
[IpakTueckue 3aHsATHS
[IpakTyeckue paboTHI:
N3ydenue cBA3M CKOpOCTEN TeI MIPU HEYIIPYTOM yape.
HccnenoBanue cBs3M pabOThl CHIIbI C K3MEHEHHEM MEXaHUYEeCKON SHEpruu Tena
IIpodeccnoHanbHO OPUEHTHPOBAHHOE COJepxKaAHNe (CONepPKaHUe MPUKJIATHOTO MOAYJIs1) 4
IIpakTHYecKHe 3aHATHA
[Ipaktuyeckas pabota: TexHHUYeckHe YCTPONHCTBA M IPAKTHUECKOE MPUMEHEHHE: CIUAOMETP,
JBUKEHHE CHApSAI0B, IEMTHbIE U PEMEHHBIE NTepeladyn, OIIUITHUKH, BOJOMET, KOIEpP, IPY>KUHHBII
MIUCTOJIET, IBUKEHNE UCKYCCTBEHHBIX CITyTHUKOB U PaKeT.
[IpakTrueckas padota: Mcnonbp3oBanne 3aKOHOB MEXaHHUKH JIJII OOBSICHEHUS IBUKEHUST HEOSCHBIX
T€1 W AJ pa3BUTHUA KOCMUYECKUX MCCIENOBAHUN, TI'PAaHUIBl NMPUMEHMMOCTH KJIACCHUECKOMN
MexaHHUKHU. VIMUTalus HEBECOMOCTH

Paznen 3. MoJiekyasipHasi pu3uKa U TEpMOANHAMHUKA 22 OK 01
Tema 3.1 | Conepskanue yue6Horo Matepuana: 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 Jlaaprona. ['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

JIaboparopHas padota 1. M3ydyeHune 0omHOTO U3 U30MPOIIECCOB

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 —
KITHA) temnoBoit wmammubl. [ukn Kapuo wu ero KIIJ. Bropoil 3akoH TepMOAMHAMHUKH.
HeobpatumocTh mporieccoB B mMpUpoIe. IKOJIOTHIECKUE TPOOIEMBI TETIIIOIHEPTETHKH

HpaKTI/I‘-ICCKI/IC 3aHATUA

[IpakTnueckas pabora: M3mMepenue yaeapHOM TEMI0EMKOCTH

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 TeMIEepaTypbl KUIEHHS OT JaBlieHUs. AOCONIIOTHAS U OTHOCUTENbHAs BIQKHOCTH
Bo3ayxa. Hacermennsnii map. TBepaoe Teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOTIHS
cBoiicTB KpuctayuoB. JKunkue kpuctamisl. CoBpeMeHHble Marepuanbl. IlnaBieHue u
KpucTau3anus. Y ieiabHas Teriora miasineHus. CyOnumanus. Y paBHeHHE TEIUIOBOTO OaaHca

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: TexHHYECKHE YCTPOHCTBA M INPAKTHUECKOE MPHUMEHEHHE: TEPMOMETD,
6apometp. Ompenenenne mMacchl BO3AyXa B KOMHAaTe€ Ha OCHOBE M3MEpEHHH oO0bemMa KOMHAThI,
JABJICHUS U TEMIIEpATyphl BO3/lyXa B HEM.

IIpakTnyeckass pabora: TexHHuUeckue yCTpOHWCTBA M INPAKTHUUECKOE IPUMEHEHME: JBUraTellb
BHYTPEHHEI0 CropaHusi, OBITOBOM XOJOJWIbHHUK, KOHAMIIMOHEpP, TUIPOMETP U IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH TTOITYYEHHUs COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCJIE HAHOMATEPHUAJIOB,
1 HAHOTEXHOJIOTUU

Pa3nen 4. DjaekTpoauHAMHUKA

24

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. Onexrpudeckoe none. HanpspxkeHHOCTh asekTpudeckoro noss. [Ipunnun
CYINEPHO3ULIMH AIEKTPUUECKUX MoJiel. JIMHUM HanpsKeHHOCTH 3JIeKTpUuyecKoro nois. Pabora cun
anekTpocTtarnyeckoro nois. [lorenuuan. PasHocts noreHnnanos. IIpoBOIHUKY U AUDIEKTPUKU B
JIEKTPOCTATUYECKOM TOJI€. J{nasieKTpuuecKkasl MPOHUIIAEMOCTb. DIeKTpoeMKocTb. KoHneHcarop.
DIEKTPOEMKOCTh INIOCKOr0 KOHJIEHCATOPa. DHEPIHUsl 3apsyKEHHOI0 KOHIEHCAaTopa

[IpakTueckue 3aHsATHS

HpaKTqucxaﬁ pa60Ta: I/I3MepeHHe QJICKTPOCMKOCTHU KOHJACHCATOPA

Tema 4.2
TTocTOSTHHBIN

ToKM B pa3mnyHbIX
cpenax

Conep:xaHue y4eOHOT0 MaTepuasa:

3J1€KTpI/I‘-ICCKI/II>'I TOK.

DNEeKTPUYECKU TOK. YCJIOBHS CYIIECTBOBAHHS AJIEKTpHUYECKOro Toka. Mcrounmku toka. Cuma
toka. llocrosHublli TOkK. Hampsokenuwe. 3akon Owma Uil ydacTka LENH. OJIEKTPUUECKOE
CONPOTHUBIICHNE. YJIEIbHOE CONpPOTUBIIEHHWE BemecTBa. [locnenoBarenbHoe, MapauieNbHOE,
CMEIIaHHOE COEMHEHUE MPOBOJHUKOB. PaboTa snexTpuyeckoro toka. 3akoH Jlxoyins-Jlenua.
MOIHOCT 3NEKTPUYECKOTO TOKA. OJIEKTPOABMKYILAs CHJIa M BHYTPEHHEE COIPOTUBIICHUE
UCTOYHMKA Toka. 3akoH Oma Juid mojnHOW (3aMKHYTOW) snekTpudyeckod menu. Kopotkoe
3aMbIKaHUE.

ONEeKTpOHHAs NPOBOAMMOCTb TBEPBIX METAUIOB. 3aBHCHUMOCTb COINPOTUBIEHHUS METAJUIOB OT
TeMreparypbl. CBepXMpOBOIUMOCTb. DJEKTpUYECKUil TOK B Bakyyme. CBONCTBa 3J€KTPOHHBIX
nyukoB. [lomynpoBoanuku. CoOcTBEHHass M IHpUMECHas NPOBOAMMOCTb IMOJYINPOBOJHUKOB.
CpoiictBa p-n-nepexona. IlonynpoBogHUKOBBIE MPUOOPHI. DIEKTPUYECKH TOK B pacTBOpax M
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pacIuiaBax 3JEKTPOJIUTOB. DINEKTPOIUTUYECKAS TUCCOLMALNS. DIEKTPOIU3. DIEKTPUUECKUI TOK B
razax. CaMOCTOATENbHBIA U HECAMOCTOSATENbHBIN pa3psi. Monnus. [lnazma

JlaboparopHble 3aHATHSA

JlaboparopHast pabota 3. M3yueHne cMEIIaHHOTO COSTMHEHUS PE3UCTOPOB.
JlabopatopHas pabora 4. Vi3MepeHue 3JeKTPOABHKYIIECH CHIIbI HCTOYHMKA TOKA M €T0
BHYTPEHHETO COIIPOTUBJICHUS

Tema 4.3
MarauTHOE moJe.
DJICKTpOMarHuTHas
HTYKIUST

Conep:xkanue y4eOHOT0 MaTepuaJia

[TocrossHHbIE MarHuThl. B3auMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHutHoe mone. Bekrtop
MarHuTHON nHAyKuud. [lpunnun cynepno3unuu. Jlunun maruutHoi nHAykuuu. Kapruna nuauii
MAarHUTHOM WHIAYKUHUH TOJS MOCTOSHHBIX MAarHUTOB. MarHuTHOE MOJIE MPOBOJHHMKA C TOKOM.
Kaprtuna nuHMI 1O IJIMHHOTO MPSMOIO MPOBOJAHMKA M 3aMKHYTOI'O KOJIBIIEBOTO MPOBOJIHHKA,
KaTtymku ¢ TokoM. OnbiT Opcrena. BzanmonelictBue npoBoHUKOB ¢ TokoM. Cuiia Amriiepa, ee
Moayap u Hampasienue. Cwia JlopeHna, ee Moaynb M HampaBlieHHE. J[BH)KEHHE 3apsyKeHHOM
YJaCTUIIBI B OJHOPOJTHOM MarHUTHOM Tojie. Pabora cuibl JlopeHna. SIBieHue 37I€KTPOMarHUTHOM
nHaykuuu. [lotok BekTopa MarHuTHOM MHAYKUMH. DJC MHAYKUMU. 3aKOH 3JIEKTPOMArHUTHOM
unnykuuu @Papanes. BuxpeBoe snekTpuyeckoe mojie. IDJIEKTPOABIDKYIIAS CHIIA WHIYKIUU B
MPOBOJHUKE, ABMKYLIEMCS MOCTYNATENbHO B OJHOPOJHOM MarHuTHOM rmone. IIpasuiio Jlenua.
NunyktuBHOCTh. SABnenue camomuaykiuu. DJIC caMOMHIYKIIMU. DHEPrusi MAarHUTHOTO TIOJIS
KaTYIIKHA C TOKOM. DJIEKTPOMAarHuTHOE T0JIe

[IpakTueckue 3aHATHS

[TpakTrueckue padboTel: N3yueHne MarHuTHOTO MOJIst KaTyIIKku ¢ TokoM. VccnenoBanue necTBust
IIOCTOSSHHOIO MarHWTa Ha paMKy ¢ TOKOM

JlabGopaTopHble 3aHAITHUS

JlaGoparopHas pabota 5. 3ydeHue siBIeHHsI 3J1€KTPOMAarHUTHONW MHTYKIIMU

IIpodeccnoHabHO OPUEHTHPOBAHHOE COJlepKaHue (COMepPKaHue MPUKJIATHOT0 MOAYJIs1)

IIpakTHYecKHe 3aHATHA

[IpakTnueckast pabora: TexHHUYECKHE YCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: AJIEKTPOCKOT,
JJIEKTPOMETP, KOHJEHCATOP, KONUPOBAIBbHBIA ammapar, CTPYyWHBIM IIPUHTEP, aMIIEpMETP,
BOJIbTMETP, PEOCTAT, UCTOYHUKH TOKa, JIEKTPOHArpeBaTeIbHbIE IPUOOPHI, AIEKTPOOCBETUTEIbHbBIE
npuOOpBl, TEPMOMETP CONPOTUBIICHUS, BAKYyMHBIH IHOJ, TEPMHUCTOPbI U (POTOPE3UCTOPHI,
MTOJIYIIPOBOJTHUKOBBIM ~ JUOJ,  TaJbBAHWKA, IOCTOSHHBIE  MArHWATHI,  3JEKTPOMArHMTHI,
JJIEKTPOJABUIaTElb, YCKOPUTEIH JJIEMEHTAPHBIX YaCTHULl, UHAYKIIMOHHAS I1€Yb.

ITpakTrueckass pabota: Mepbl 37eKTpoO€30IaCHOCTH, MIEKTPOCTAaTUYECKAasl 3allnTa, 3a3€MJICHUE
AJIEKTPONPUOOPOB, KOPOTKOE 3aMbIKAaHHE
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Paszaea 5. Kosie0anus 1 BOJTHBI

22

Tema 5.1
MexaHndeckue 1
DIIEKTPOMArHUTHEIE
KoJIeOaHU

Conep:xaHue yueOHOTo MaTepuajia

KonebarenbHas cucrema. CBoboanble konebanus. ["apmonnyeckue konebanus. [lepuon, yactora,
amruTyaa u ¢aza koneGanuid. [IpykuHHBI MasTHUK. MaTeMaTHUeCKUi MasiTHUK. YpaBHEHHE
rapMOHUYECKUX KosebaHui. KuHemaTnueckoe M JMHAMHUYECKOE OINKCAHHE KOJIEOATEIBbHOrO
nBwkeHus. [lpeBpamieHue »HEPrUHM TNPU TapMOHMYECKHX KojeOaHWsX. CBS3b aMILIUTY.IBI
Kole0aHUH MCXOAHOM BEJIMYMHBI C aMIUIMTYJOH KojeOaHMi ee CKOPOCTHM M YCKOPEHHUS.
KonebartenbHblit KOHTYD. CBoOO1HBIE 3JIEKTPOMAarHUTHBIE Kose0aHus
B MJI€AJIbHOM K0JIeOaTeIbHOM KOHTYpE. AHAJIOTHS MEXy MEXaHUUECKUMHU U 3JIEKTPOMarHUTHBIMU
kosneOanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPrUU B HJI€ATBHOM KOJEOATEIbHOM
KOHType. BpIHyXIeHHble MexaHudeckue KosieOaHus. Pesonanc. Pe3onaHcHas KpuBasi.
BoiHykaeHHbIe  3JIeKTpoMarHuTHble — KosneOaHus. IlepemenHblii  Tok. CuHYycOMAANbHBIN
IIEPEMEHHBIN TOK. MOIIHOCTD IEPEMEHHOI0 TOKA. AMIUIUTYJHOE U JEHCTBYIOIEE 3HAYCHUE CUJIBI
TOKa M HamnpsbkeHus. Tpancdopmatop. IIpousBoacTBo, nepeaaya u nNoTpedIeHUE IEKTPUUECKON
SHEpruu. OKOJIOIMYECKHE PpHUCKH IIpU IPOU3BOACTBE AJIEKTpudyeckod sHepruu. KynbTypa
HCIIOJIb30BAHHUS DJIEKTPOIHEPTUU B TIOBCETHEBHOM KU3HH

HpaKTI/I‘leCKI/IC 3aHATUA

[IpakTuueckue padboTHI:

HccnenoBanue 3aBUCUMOCTH MEPUO/Ia MAJIBIX KOJIEOAHUH Ipy3a Ha HUTH OT JUTMHBI HUTU U MacChl
rpyza. MccnemoBaHue TIepeMEHHOTO TOKa B ILENM W3 IOCIEIOBATEIbHO COEJMHEHHBIX
KOHJIeHCcaTopa, KaTYIIKH
U pe3ucropa

Tema 5.2
MexaHUYecKre 1
PIIEKTPOMAarHUTHBIE
BOJTHBI

Conep:xanue yueO0HOro MaTepuaJia

Mexanuyeckue BOJIHBI, YCIOBHS pactipoctpanenus. [lepuon. CKopocTh pactipocTpaHeHuUs U JITTHHA
BoJHEL. [lonepeunsie u mpoAoabHbIe BOTHBL. MHTepdepeHIus U Audpakius MEXaHn4eCKUX BOJH.
3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3Byka. DIEeKTpOMarHUTHBIC BOJIHEI.
VYcnoBusi U3nydeHus SJIEKTPOMATHUTHBIX BOJH. B3ammuas opuentanus BexktopoB E, B u v B
3H€KTpOMaFHHTHOﬁ BOJIHE B BaKyyMc€. CBoiicTBa QJICKTPOMAarHuTHBIX BOJIH: OTPaXXCHUC,
npenomiieHue, nonspusanus, audpakuus, natepdeperius. CKOPOCTh AIEKTPOMArHUTHBIX BOJH.
IMxana OJICKTPOMAariuTHBIX BOJIH. HpI/IMeHeHI/Ie SJICKTPOMArouTHBIX BOJIH B TCXHUKC U 6I)ITy.
[IpuHUMnBl paguocBs3W W TeneBUACHUsA. Panuonokaius. DJIEKTPOMArHUTHOE 3arps3HEHUe
OKpY>Karollen cpeibl

Tema 5.3
OnTuka

[IpsmonnHeiHOE pacnpoCTpaHEHUE CBETa B OJHOPOAHOU cpene. JIyu cBera. OTpakeHHe CBeTa.
3akoHbI OTpakeHus cBeTa. [locTpoeHne n300pakeHuid B TNIOCKOM 3epkane. [Ipenomienue ceta.

OK 01
OK 02
OK 04
OK 05
OK 07

18




3aKkoHBl IperIoMIIeHUs cBeTa. AOCONIOTHBIA IOKa3arenb mperaomieHus. [lonHoe BHyTpeHHee
orpaxxeHue. [IpenenbHbI yroa MOJHOTO BHYTpeHHEro oTpaxkeHus. Jucnepcusi ceera. CiOXKHBIN
coctaB Oenoro csera. L{Ber. CoOuparonye u paccenBaronye JuH3bl. ToHkas nauH3a. DokycHoe
paccTosiHAE W ONTHYECKas CHja TOHKOW JuH3BL IlocTpoeHne m3o0pakeHHil B cOOMpPAIOINX U
paccenBaronMx JuH3ax. @opMysia TOHKOW JMH3bl. YBEJIMYEHHE, AaBaeMoe JIMH30i. [Ipenenst
NPUMEHUMOCTH T€OMETpHUYecKoi onTuku. Murtepdepenuus cera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB U MHUHHUMYMOB B HMHTEP(EPEHLMOHHON KapTHHE OT ABYX
cHH(]A3HBIX KOTePEHTHBIX MCTOYHUKOB. Judpakius ceera. Audpakiuonnas pemerka. YcloBHue
HaOJMIOZCHUS TJaBHBIX MAaKCMMYMOB IIpM MAJEHUM MOHOXPOMAaTHYECKOI'O CBeTa Ha
TudpakoHHyto penietky. [lonspuzanus ceera

HpaKTI/IquKI/IC 3aHATUA

IIpakTnueckas pabora: Habmonenue nucnepcuu cBera

JlaboparopHble 3aHATHSA

JIaGoparopHas pabota 6. I3MepeHne nokasareist IpeIoMIICHHUS CTEKIIa
JlaGopaTopHas padora 7. McciemoBaHue CBOWCTB H300payKEHUH B JIMH3AX

IIpodeccHoHATLHO OPHEHTHPOBAHHOE COepPKaHMe (Coep:KaHue PUKJIATHOTO MOTYJIsI)

HpaKaneCKne 3AaHATHUSA

IIpakTnyeckas pabora: TexHHueckue yCTpOMCTBA M MPAKTHUYECKOE MPHUMEHEHHe: ceicMorpad
JJIEKTPUYECKUN 3BOHOK, I'€HEpPATOp MEPEMEHHOI0 TOKA, JUHHUH JJIEKTPOIIEpeaad, My3bIKaJbHbIE
MHCTPYMEHTHI, YJIbTPa3BYKOBas JUArHOCTHKA B TEXHUKE M MEIULMHE, panap, paIuONpPHEMHUK,
TEJEeBU30p, aHTeHHa, TenedoH, CBY-neus, ouky, jaymna, ¢oToamnmnapar, NPOEKIMOHHBIN anmnapar,
MHUKPOCKOII, TEJIECKOTI, BOJIOKOHHAsI ONTHKA, TU(paKIIMOHHAs peleTKa, NOISPOH I, TEJIECKOI.
[IpakTnueckast pabora: Bunel uznydenuit. Bunabl cnextpoB. CnekTpbl ucmyckaHus. CrHeKkTpbl
nornomenus. CrnektpaibHblil aHamu3. CHeKTpalibHble KJIacChl 3Be3J. YJIbTpadHOIeTOBOE
uznyuenue. Mudpakpacnoe nznyuenue. Penrrenosckue myuu. Mx npupona u cBoiictsa. Illkana
JIEKTPOMAarHUTHBIX M3JIy4E€HUN

Paznen 6. OcHOBBI CIEHATbHOI T€OPUH OTHOCHTEIHHOCTH

Tema 6.1
OCHOBBI TEOPUU
OTHOCUTEIIBHOCTH

Conep:xanue yueOHOro maTepuajia

I'paHnuBl PUMEHMMOCTH  KJIACCMYECKOM MexaHuku. [locTynmarel cnenuanbHOM — TEOpUH
OTHOCHUTEIIBHOCTH: HHBAPUAHTHOCTb MOJYJIS CKOPOCTH CBE€Ta B BaKyyMe, IIPUHIIUII
OTHOCHTEIIBHOCTH OHHIITEMHA. OTHOCHTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHHE BPEMEHU M
COKpallleHHe JJIMHBL. DHEpPrusi U MMILYJIbC CBOOOAHOM wacTuipl. CBSI3b Macchl C DHEpruedl u
HMMITYJIbCOM CBOOOHOM YaCTHUIIbI. DHEPTHUS IMOKOsI CBOOOTHON YaCTHIIBI
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Tema 7.1
JIIEMEHTBHI
KBAHTOBOU OITHUKUA

Conep:xanue y4eOHOT0 MaTepuaJia

®otonsl. Popmyna [Tnanka cBs3u sHEprun (POTOHA C €r0 YaCTOTOM. DHEPrust ¥ UMITYJIbC (POTOHA.
OtkpeiTne u uccienoanue (ororpdexra. Ompitel A.I'. CroneroBa. 3akonbl (ororddexra.
VYpasaenne DiinmTeitHa 1 porodddekra. "Kpacnas rpannma” dororddexra. [JaBnenue creta.
Omertel [1.H. JlebeneBa. XuMuueckoe JEUCTBUE CBETA

Tema 7.2
CTtpoeHue aToma

Conep:xanue yueOHOro MmaTepuajia

Mogens aroma Tomcona. OnbiTel Pezepdopna o uccnenoBanuto crpoeHus aroma. [lnanerapnas
mozenb atoma. Iloctynatel bopa. M3mydenue u mornomeHne (GOTOHOB MPH MEPEXOJe aToMa C
OJIHOT'O YPOBHsI 3HEPIHM Ha Ipyroi. Bunel ciektpos. CrieKTp ypOBHEHM 3HEPTUH aToMa BOLOPOAA.
Bonnossle cBoiicTBa yactuil. Bonner ne bpoiinsa. Kopnyckynspao-BoaHOBO# ayanusM. Judpakuus
JIEKTPOHOB B KpucTajulaX. CIIOHTaHHOE U BBIHYKIEHHOE M3JIydyeHHUE. Y CTPONCTBO M NPHUHLMII
paboTHI Ta3epa

HpaKTI/IquKI/IC 3aHATUA

[IpakTnueckas padbora: HabmroneHue TMHENYaToro crnekTpa

Tema 7.3
ATOMHOE SIAPO

Coaep:xanue y4eOHOro MaTepHuaJia

Metoapl HAOMIONEHUS W PETUCTPAIMH AJIEMEHTApPHBIX 4acTUll. OTKPBITHE PaJNOAKTHBHOCTH.
OmnbiTel Pe3epdopaa mo onpeneneHnio cocraBa pajnoakTUBHOIO m3nydeHus. CoicTBa anbda-,
Oera-, raMMa-u3ydeHus. BausHue paguoakTUBHOCTU Ha KUBbIE OpraHu3Mbl. OTKpBITHE TPOTOHA
u HeiitpoHa. HyknonHas mozens siapa Ieiizen6epra-lBanenko. 3apsin aapa. MaccoBoe uucio spa.
N3otonsl. Anbda-pacnan. D1eKTpOHHBIA U MO3UTPOHHBIN OeTa-pacnaj. ['aMMa-uznyueHue. 3akoH
PallMOaKTUBHOTO paciaaa. JHEPIus CBsI3U HYKJIOHOB B sijipe. SnepHblie cuibl. Jledekt maccol spa.
Snepubie peakuuu. Jlenenue m cuHTe3 sAnep. AnepHslii peaktop. TepMmosiaepHBII CHUHTES.
[Tpo6nemMbl ¥ EPCIIEKTUBHI SIIEPHOI SHEPTreTUKH. DKOJIOTMUECKUE ACTIEKTHI SJIepHON SHEPreTUKU.
DnemeHTapHble YacTullbl. OTKpbITHE MO3UTPOoHA. DyHTaMEHTaJIbHbIE B3aUMOJIEHCTBUS

HpaKTI/I‘-ICCKI/IC 3aHATHA

[IpakTnueckas pabora: MccienoBanue TpekoB yacTHI] (110 TOTOBBIM GoTorpadusim)

IIpodeccnonaibHO OpMEHTHPOBAHHOE COJEePKaHUE (COoaepKaHUe TPUKJIATHOT0 MOAYJIs)

[IpakTrueckue 3aHATHS

[IpakTuyeckas padora:

1. HdenoBas urpa: [loHATHS, CBA3aHHBIE C U3YUYEHHEM METOJIOB HAyYHOTO MO3HAHMS: SIBJICHUE,
Hay4HbIM (akT, runoresa, pusnueckas BENIWYMHA, 3aKOH, TEOPHs, HAOIIOJACHUE, SKCIIEPHUMEHT,
MOJICJINPOBAHHUE, MOJIEIIb, U3MEPEHHUE.
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2. [Ipaktuueckas pabora: TexHHUuecKHUe yCTPOMCTBA U MPAKTUYECKOE IPUMEHEHHE: (POTORIEMEHT,
dboTonaTunk, coiHE4Has OaTapesi, CBETOIMOJ, CIEKTPOCKOI, Jja3ep, KBAHTOBBIM KOMIIBIOTED,
J03UMETp, Kamepa Bunbcona, sifiepHblil peakTop, arToMHasi 6omba

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M ACTPOPU3UKHU

Tema 8.1
DIIEMEHTBI
ACTPOHOMHH U
acTpou3nku

Conep:xanue yueOHOro MmaTepuajia

Bun 3Bezgnoro Heba. Co3Be3nusi, spKue 3BE3[bl, IJIAHETHI, UX BUAUMOE JBMxkeHHe. ColHeuHas
cuctema. Ilmanersr 3emHoOM rpynmbl. [lnanersi-rurantel. Manbsie Tena COJIHEUHOM CHUCTEMBI.
Connue, porocdepa u armocdepa. Connednast akTuBHOCTh. Mctounuk snepruu CosHIa U 3BE3/I.
3Be3/1bl, HUX OCHOBHBIE XapaKTEPUCTUKHU: Macca, CBETUMOCTb, paauyc, TeMmIeparypa, Hux
B3aMMOCBA3b. 3BE€3/lbl IJIABHOW MOCIEAOBATEIBHOCTU. 3aBUCUMOCTh ''Macca - CBETUMOCTB'" s
3Be3]1 TJIABHOU TTOCIIeIoBaTeIbHOCTH. BHyTpeHnHee ctpoenue 38e311. CoBpeMEHHBIE MPEACTaBICHUS
0 MPOUCXOXKJeHUU U 3Boarounu ConHIa U 3Be3. JTalbl KU3HU 3Be34. Miteunsiil [lyTs - Hama
lNanaktuka. CrimpanbHas cTpykTypa [anakTuku, pacupeneieHue 38e3/, ra3a u nbutd. [lonoxenue
un npwkenue Comuna B [Namaktuke. Ilnockas u cdepuueckas moacucremsl ['amaktuku. Turmbl
raJlakTuK. PaguoranakTvky v kBa3zapel. UepHbIe AbIpHI B iApax raakTUK. Beenennas. Pacmmpenue
Bcenennoii. 3akon Xa066ma. Pa3zberanue ramaktuk. Teopust bonbiioro B3peiBa. Moaens «ropsiueit
Bcenennoii». Macmrabnast ctpykrypa Bcenennoil. Meraranaktuka. Hepemienasie mpoOiieMbl
ACTPOHOMUH

JlaGopaTopHble 3aHATHSA

JIaGoparopHas pabota 8. HabmroieHns HEBOOPYKEHHBIM IJ1a30M C UCHOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUH JIs1 ONIPEIEIICHUS MT0JI0KEHNS HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1Ms1 CEBEPHOTO NOJyHIapHs U IPKUE 3BE31bI

OK 01
OK 02
OK 03
OK 05
OK 07

IMpomexyrounas arrectamus ([uddepeHnnpoBaHHbIi 3a4eT)

Bcero:

108

21




3.

YciaoBus peaau3annu NporpaMmal 0011€00pa3oBaTeIbHOM TUCHUILINHBI

3.1 TpeGoBaHusi K MUHUMAJILHOMY MATEPHAJbLHO-TEXHHUYECKOMY 00ecrevdeHHIo

Peanu3arust mporpaMMBbl OCYIIECTBIISICTCS B y4eOHOM KaOuHeTe (Pu3uKy.

B kabunete ¢usnku ecTh HEOOXOIUMOE JIA0OPATOPHOE 0OOPYIOBAHUE TSI BBIMTOJTHEHUS
YKa3aHHBIX B IPOrpaMMe 1o (hu3HKe 1a00paTOPHBIX U MPAKTUISCKUX pa0OT U IEMOHCTPAITMOHHOE
obopynoBanue. JleMOHCTpanMOHHOE 000pyI0BaHUE POPMHUPYETCSI B COOTBETCTBUH C IIPHUHIIAIIOM
MUHUMAJIBHON JOCTATOYHOCTH M 00ECIeYMBACT MOCTAHOBKY MEPEUYUCICHHBIX B MPOrpaMMe I10
(GU3nKe KIIFOYEBBIX JIEMOHCTPALMH ISl HMCCICIOBAaHUS HM3y4acMbIX SIBJICHUHW M IIPOIECCOB,
IMIUPUUYECKUX B (PYHIAMEHTAIBHBIX 3aKOHOB, MX TEXHHUYECKUX NpuMeHeHui. JlabopaTopHoe
00OpyIOBaHUE Ul YYCHHMUYECKHX IMPAKTHUYECKUX paboOT (popMupyercs B BHIE TEMaTHYECKHX
KOMIIEKTOB M 00ecneunBaeTcs B pacuéTe OJHOTO KOMIUIEKTa Ha JBYX OOYyYaroIIMXCs.
TemaTudeckue KOMIUICKTHI JIa0OPaTOPHOTO OOOpYIOBaHMS TMOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAHUH aHAJIOTOBBIX U MU(DPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX
CHCTEM B BHJIE IIU(PPOBBIX JTabopaTopuid.

ObopynoBanue yueOHOT0 KaOMHeTa:

- MOCAJI0YHBIC MECTA MO0 KOJIMYECTBY 00YJArOIIUXCS;

- pabouee MeCTo IpernoIaBaTes;

- KOMIUIEKT y4eOHO-HArJISIHBIX TIOCOOHIA;

- KOMITJICKT 3JICKTPOHHBIX BHICOMATEPHAIIOB;

- 3aJIaHMsl JUIs TPOBEPOUHBIX padoT;

- mpoeCCHOHATEHO OPUCHTHPOBAHHBIC 3aJaHHS,

- MaTepualbl U PEpEeHIIMPOBAHHOTO 3a4eTa.

TexHuueckue cpencTBa 00ydeHus:

- IEPCOHATILHBIN KOMITBIOTED C JTUIICH3HOHHBIM IIPOTPAMMHBIM 00€CIICUCHUEM;

- IPOEKTOP C HIKPAHOM.

3aJIbl (6I/I6HI/IOTeKa, YHUTaIbHBIN 3all C BBIXOJJOM B I/IHCI)OpMaI_II/IOHHO-

TEJIeKOMMYHUKALlMOHHYIO ceTh HTepHeT).
IlepedyeHb AEMOHCTPALIMOHHOTO U J1a00PaTOPHOTo 000PYIOBAHUS:

1. [Hudposas nabopaTopust 1o Ghu3MKe AJIs MPENOIaBATENS;

2. [Tudposas nabopaTtopus no ¢pusnke 111 00ydaroLierocs,;

3. Becol TexHnueckue ¢ pasHOBECAMU;

4. KommexT 1t 1abopaTopHOro NpakTUKyMa MO ONTHKE;

S, KommuiexT 1151 1abopaTopHOro NpakTUKyMa 10 MEXaHUKE;

6. Kommnekt s 1abopaTOpHOro MpakTHKyMa IO MOJEKYISIpHOH (u3uKe U
TEPMOJIMHAMHUKE;

7. KommiekT [1st 1a60paTopHOro NpakTUKyMa MO 3JIEKTPUUYECTBY (C T€HEpaTopoM);

8. KomriekT a1t u3ydeHus: BO30OHOBIISIEMBIX MCTOYHHUKOB SHEPTHU (COTHEUHOM,
BETPOBOM HEPTUH, OMO-, MEXaHUYECKOI U TEPMOIIEKTPHUUECKOM SHEPTeTUKN );

9. AmnepmeTp 1abopaTOpHBIN;

10. Bonbt™metp nabopaTopHbIit;

11. Konopumerp ¢ HabopoM KaJopuMETPUUECKUX TET;

12. TepmoMmeTp 1a60paTOPHBIIA;

13. KommiekT ansi m3ydeHHWs: OCHOB MEXAHHKH, IMHEBMATHKH W BO300HOBIISIEMBIX
HCTOYHHKOB SHEPTHH;

14. bapomerp-anepour;

15. brok nuTanus peryanpyemsiii;

16. Beb-kamepa Ha TOABM)KHOM IITATHBE;

17. Buneokamepa asst paboThl ¢ ONITHYECKUMU PHOOpaMH;

18. ['eneparop 3ByKOBOM;

19. I'urpometp (ncuxpomerp);

20. ['py3 HabOpHBIA;

21. JlnHamMomeTp N1EMOHCTPalOHHBIN;
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22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.

56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

KoMruiekT nocyibl 1€MOHCTPAIMOHHOM ¢ TPUHAAJIEKHOCTSIMU;
MaHOMETp KUJIKOCTHOM JI€MOHCTPAllMOHHBIN;

Mertp neMOHCTpaMOHHBIN;

MUKpOCKOIT IEMOHCTPALIMOHHBIH;

Hacoc BakyymHbI111 KOMOBCKOTO;

CTOJIMK IOIbEMHBII;

[IITaTUB TEMOHCTPAIMOHHBIN (PHU3NIECKHIA,

DJIEKTPOIUIUTKA;

Habop neMoHCTpaliMOHHBIN IO MEXaHUYECKUM SIBJIICHUSIM;
Habop neMoHCTpallMOHHBIN IO JUHAMUKE BPAIATEIbHOTO BUKCHUS;
Habop neMoHCTpaIlmOHHBIN 110 MEXaHUYECKUM KOJICOAHUSIM;
Habop neMoHCTpallMOHHBIN BOJIHOBBIX SIBJICHH;

Benepko Apxumena;

Mastauk MakcBena;

Habop ten paBHOrO 00BEMA;

HabGop Ten paBHOI Macchl;

[Tpubop i feMOHCTpauK aTMOC(HEPHOTO JaBJICHHUS,
[Ipr3Ma, HaKJIOHSIOIIASICSl C OTBECOM;

PpIuar nemoHCTpauMOHHBIN;

Cocynsl coobimaronuecs;

CrakaH OTJIMBHOI 1IEMOHCTPAIIMOHHBIH;

Tpy6xa HproToHa;

[Tap ITackans;

Habop neMoHCTpaIOHHBIH 110 MOJIEKYISIPHON (PU3UKE U TETUIOBBIM SBIICHUSIM;
Habop nemMoHCTpaioHHBIN IO Ta30BBIM 3aKOHAM;

Habop xanumispos;

TpyOka 1y1st AeMOHCTpaIMK KOHBEKIIUU B KUIKOCTH;
[{unuHapsl CBUHIIOBBIE CO CTPYTOM;

[ITap ¢ xkonbIOM;

BBICOKOBOIBTHEIM MCTOYHHK;

['eneparop Ban-ne-I'paada;

Ho3umerp;

KamepToHbl Ha pe30HAHCHBIX SIIHUKAX;

Komrtext HpI/I60pOB u HpHHaﬂHe)KHOCTCﬁ A ACMOHCTpaluun CBONCTB
SJICKTPOMArHuTHBIX BOJIH,
Komrrext HpI/I60pOB AJI1 U3YUYCHUS TPUHOUIIOB PAaAUOIIpUCMa U pauonepeaavun;

Kommuiekt npoBoios;

Marsut 1yrooOpa3Hblii;

MarHur nojaocoBOM 1€MOHCTPAMOHHBIN;

MainuHa snexkrpodopHasi;

MasTHHK 3JIEKTPOCTaTUYECKUI;

Ha6op no n3yueHnio MarHuTHOTO MOJIst 3eMJIH;

Habop nemoHCcTpalioHHBIM 110 MArHUTHOMY TOJIIO KOJIBIIEBBIX TOKOB;
Habop neMoHCcTpalinOHHBIH O TOJTYIPOBOJHUKAM;

Habop neMoHCTpaIoHHBIH 110 TOCTOSHHOMY TOKY;

Habop neMOHCTpalMOHHBIH MO AJIEKTPUYECKOMY TOKY B BaKyyMe;
Habop neMOoHCTpallMOHHBIHN IO 3JIEKTPOIMHAMHUKE;

Habop ans neMoHCTpauy MarHuTHBIX MOJICH;

HabGop m1st teMoHCTpariy 3JIeKTPUIECKHIX TOJICH;
Tpancdopmarop yueOHBIH;

ITamouka cTeKIsIHHAS;

[Tamouka >00HUTOBAS;
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73. [Tpubop Jlenua;

74. CTpenku MarHuTHHIE HA ITATHBAX;

75. CynraH 351eKTpOCTaTUYECKUI;

76. [IITaTUBBI U30JUPYIOIINE;

77, DJEeKTpPOMAarHuT pa30opHBIii;

78. Habop neMoHCTpaliMOHHBIN MO0 TEOMETPUUYECKOMN OITHKE;
79. Habop neMoHCTpanimoHHBbI 110 BOJITHOBOW OIITHKE;

80. CHeKTpOCKON IBYXTPYOHBIIA;

81. Habop crniekTpanbHbIX TPYOOK C HCTOYHUKOM IUTAHUS;
82. YcranoBka 115 uzydenus ¢potodrpdexra;

83.  Habop nemMoHCTpannoHHBIH 10 mocTosHHOM [1nanka;

84. KoMIuieKT HarsiiHbIX TTOCOOMH 151 IIOCTOSTHHOTO MCIIOJIb30BAHHUS;
85. KommiekT moptperoB aiist ohopmiieHus: KabuHeTa;

86. KoMIuiekT 1eMOHCTpallMOHHBIX Y4eOHbIX TaOIHII.

[lepeueHp  1E€MOHCTpPalMOHHOTO W JilabopaTOpHOro  OOOpYyIOBaHUS ~ HOCHUT
PEKOMEHIaTENbHBIN XapaKTep.

[Tpu Hamuumum HEOOXOAMMOTO 000pYIOBaHMSA 3aHATHS MO (PU3NKE B HEKOTOPBIX CIydasix
MOTYT MPOBOAMUTHCS B UMEIOLIUXCS MACTEPCKUX UIIH Ja00paTOPUSIX.

3.2 UndopmannoHHoe odecneyenune odyueHust

Jns peanuzandu TpOrpaMMmbl  AUCIHUIUIMHBL OHOMMOTEUHBIH (GoHA 00pazoBaTenbHON
OpraHHU3aIi UMEET MeYaTHbIC U/WIN 3JEKTPOHHBIE YIEOHUKH U pa3paOOTaHHbIE B KOMILJIEKTE C
HUMHU Yy4eOHBIC MOCOOMs (MPU HATWYHH), JONYIICHHBIC K HUCIOJIB30BAHUIO TIPH peallu3alnn
00pa3oBaTeNbHbIX MPOTrPaMM CPEHETO MpodeccnoHaIbHOr0 00pa30BaHus, pealu3yeMbIX Ha 0aze
OCHOBHOTO 00I1IeT0 00pa30BaHMs.

[Ipn peanm3anuu MPOrpaMMbl JAUCHUIIIUHB BO3MOXHO HCIOJb30BAHUE SIEKTPOHHBIX
00pa3oBaTeNbHBIX  PECYpPCOB,  JOMYIIEHHBIX K  HCIOJB30BAHMIO TPH  peaTu3aluu
00pa3oBaTeNbHbIX TPOrPaMM CPETHET0 00IIero 00pa3oBaHusl.

PGKOMGHI[yeMBIC IMEYaTHBIC U3JIaHUS 110 peain3aluu O6H_ICO6pa3OBaTeJ'ILHOI\/'I JAUCIUITIINHBI
OCHOBHbBIC HCTOYHHUKH:

1. Msxumes, I'. S., byxosues, b. b., Corckuii, H. H. / Ilox pen. IlappentreBoit H.
A. ®usuka. Yuebnuk ans 10 k. — M.: U3parensctBo «IIpocsemenuer, 2019. — 416¢.

2. Msikuies, I'. 5., Byxosues, b. b., Yapyrun, B.M. / [lox pen. [Tapdentoesoii H. A.
®usnka. Yueonuk s 11 ki — M.: M3natensctBo «IIpocBemenue», 2019. — 399c.

JlononHuTENbHBIE HCTOYHUKH:

3. HmutpueBa, B. @. ®Ousuka ans npodeccuil U CHENHUAIBLHOCTEH TEXHUYECKOTO
npoduns: yd4eOHUK 17 0Opa3oBaTENbHBIX  YUPEKICHHM HA4aJbHOTO M CPEIHEro
npodeccuonansHoro oopazopanus / B. @. JImutpuena. — 2-e usn., crep. — M.: M3garensckuii
ueHtp «Akagemusy, 2019.- 448 c.

ITepeuennr MHTEpHET-pECYPCOB:

1. Ennnas xommekuuss 1UQPOBBIX 00pa3zoBaTelbHBIX pecypcoB. — Pexum pocryma:
http://school-collection.edu.ru/catalog/pupil/?subject=30 (mnara obparmienus: 29.08.2022);

2. KM-mkona. — Pexxum moctyma: http://www.km-school.ru/(nata o6pamenunsi: 29.08.2022);
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3. Ortkpsitast pusuka. — Pexxum nocryna: http://www.physics.ru/courses/
op25part2/design/index.htm (n1ara obparenus: 29.08.2022);

4. [Tnardopma AKnace — Pexxum nocryna: http://www. yaklass.ru
/(maTaobparienus: 29.08.2022);

5. Poccuiickas 3JIEKTPOHHAs 1IKOJIa - Pexum JIoCTyma:
http://www.resh.edu.ru/(nara obparenus: 29.08.2022);

6. Omuka.ru.  — Pesxxum noctymna: http://www.fizika.ru (mara
obparmenus:29.08.2022);

7. OUIIN (BIIP 11 xnace) — Pexxum goctyna: http:// www.fipi.ru
/(maTaobparienus: 29.08.2022);

OneKTpoHHBIM y4eOHMK — Pexxum gocryma: http://www.physbook.ru/(nata
29.08.2022).

oOpareHus:
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4. KOHTPOJIb M OlIeHKA Pe3y/JbTATOB 0CBOCHUS 00111e00pa30BaTe/IbHON N CHUILTHHBI
KoHTposib M oleHKa pe3yabTaTOB OCBOCHHUS O0O0Ie00pa3oBaTEIbHOM JTUCITUTIINHBI
PacKpbBIBAIOTCS Yepe3 NUCIUTUTMHAPHBIC PE3YyIbTAaTh, HAIIPABICHHBIC HA POPMHUPOBAHUE OOIITUX U

npodeCcCHOHANBHBIX KOMIIETEHIMA 10 pasfieJlaM M TeMaM COJIepKaHusl y4eOHOro

MaTepHana.

Kox m HanmenoBanue

(popMupyemMbIX KOMIIETEHIIM A

Pasznen/Tema

THn oeHOYHBIX
MepOonpUuSITHIA

OK 01. Beibupare cmocoObl

pelieHus 3a7a4
npodeccnoHaTbEHOM
JEATCILHOCTH — TPHUMEHHUTEIBHO

K pa3IMYHbIM KOHTCKCTaM

Pasnen 2. Temnr 2.1., 2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2., 3.3.
Pasnen 4. Temr1 4.1.,4.2., 4.3.
Paznmen 5. Temsr 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. Hcnons3oBats | Paspen 2. Temsr 2.1., 2.2., 2.3.
COBPCMCHHBIC CPCACTBA IOMCKA, | Pasmen 3. Temsr 3.1., 3.2., 3.3.
aHaimmsa W MHTCPHPCTAUMH | Pasnen 4. Temsr 4.1., 4.2., 4.3.
undopmanum, 1| Pasnmen 5. Tems1 5.1.,5.2., 5.3.
MH()OPMALIMOHHBIE  TEXHOJIOTHH Paznen 6. Tema 6.1,

A BHHOHHeIEHH sanat Paszgen 7. Temsr 7.1, 7.2, 7.3.
npodeccnoHaTbHOM

NESITebHOCTH Pasznen 8. Tema 8.1

OK 03. [Tmanuposats | Pa3zgen 1. Tema 1.1.

U pealn3oBbIBaTh coOcTBeHHOE | Pazmen 3. Temsr 3.1., 3.2., 3.3.
npodeccHOHaIbHOe 1| Paznen 4. Temsr 4.1.,4.2., 4.3.
JUYHOCTHOE PasBUTHE, | Pazyen 8. Tema 8.1
MpeANPUHIMATETHCKYIO

JEATEIbHOCTh

B npodeccuoHanbHON  cdepe,

HCIT0JIb30BaTh 3HAHUS o

[IpaBOBOM 151 ¢buHaHCOBOM

TPaMOTHOCTH

B Pa3IMYHBIX JKA3HEHHBIX

CUTYAITUSX

OK 04. OddextusHo | Pasnen 2. Temsr 2.1., 2.2, 2.3.

B3aMMOJICIICTBOBaTh U paboTaTh
B KOJIJIEKTUBE U KOMaHJE

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

Pasgen 4. Temnr 4.1.,4.2., 4.3

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

Pa3znen 6 Tema 6.1.
Pazgen 7. Temsr 7.1, 7.2, 7,3

OK 05. OcymiecTBasiTe YCTHYIO
U NHACBMEHHYI0 KOMMYHUKAIIHIO

Ha  TOCYJapCTBEHHOM  SI3BIKE
Poccuiickoit  ®enepauuu ¢
y4EeTOM 0coOeHHOCTEH
COILIMATILHOTO

U KyJIbTYPHOTO KOHTEKCTa

Pazgen 1.

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

Pasnen 4. Temr1 4.1.,4.2.,4.3

Paszmen 5. Temsr 5.1.,5.2., 5.3.

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

YCTHBIH OIpOC;
(GpoHTaNbHBINA OMPOC;
HaOJro/1eHue

3a BBITIOJTHEHUEM
nabopaToOpHBIX paboT;
IPAaKTHYECKUE padOThl
(pemenue
KaueCTBEHHBIX

U pacueTHBIX 3aj1a4);
TECTUPOBAHHUE,;
pelieHue Kerc-3a1ay;
HaOJII0/IeHUE U OLICHKA|
HONTOTOBKH  JIEJIOBOMU
UTPBI;

BBINIOJIHEHUE  3aJaHUN
IIPOMEKYTOUYHON
aTTecTaluu
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OK 07. ConelicTBOBaTH
COXPaHECHHIO OKpYy>Karomien
cpensl, pecypcocOepeReHuIo,
IIPUMEHSITh 3HAHUA 00
W3MEHCHHUH KJIMMaTa, MPHHIUIIBI
OepeKITMBOTO IPOM3BOJICTBA,
3¢ exTuBHO  JEHCTBOBATH B
Ype3BbIUAIHBIX CUTYAIHIX

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

Pasnen 4. Temr14.1.,4.2.,4.3

Paszpen 5. Temnr 5.1.,5.2,, 5.3.

Pazgen 7. Temnr 7.1, 7.2
Paznen 8. Tema 8.1

ITK
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