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1. OBLIASA XAPAKTEPUCTHKA
PABOYEU NPOTI'PAMMbI YYEBHOU JUCIHUITJIMHBI
«OY .11 ®PU3UKA»

1.1. MecTo 1MCHUIUVINHBI B CTPYKTYpe 00pa30BaTe/JIbHOM MPOrpaMMbl

VYyeOnas mucruiummaa «OYJ[.11 ®usukay sABigercs 4acThio oOIIe00pa3oBaTEIbHOTO
MKJIa 0o0pa3oBaTENbHONW MPOrpaMMbl B COOTBETCTBHH C (eiepalbHbIM TOCYJapCTBEHHBIM
oOpa3oBaTelibHbIM CcTaHAapToM Mo crneuuanbHoctu 44.02.02 IlpenongaBanue B HayalbHBIX
KJIaccax, YTBEPKACHHBIM NpHKa3oM MuHucrepctBa npocseuieHus Poccuiickoir denepannn
ot 17.08 2022 r. Ne 742.

1.2. Hean 1 muiaHupyemble pe3yabTAaThbl OCBOCHHUS YUeOHOW TUCIIUTINHbI

1.2.1. lesu y4eOHO JUCUMIIIIMHBI

OCHOBHBIMHU LIETAMH U3Y4CHUST (PU3UKH SBISIOTCS:

— dbopMUpOBaHUE HMHTEpECa M CTPEMIICHHUS OOYYaromMXCsi K HAyYHOMY H3yUYEHUIO
MPUPOJIBI, PAa3BUTHE UX UHTEIUIEKTYAIBHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

- pa3BUTHE TPEICTaBICHUI O HAy4YHOM METOAE€ IMO3HaHUSA U (HOPMHUpPOBAHUE
HCCIIEN0BATENBCKOIO OTHOUIECHUS K OKPYXKAIOIIHUM SIBJICHUSM;

— dbopMupoBaHME HAyYHOTO MHPOBO33PEHMsSI KaK pe3yiabTaTa HU3YYCHHs OCHOB
CTpOEHUS MaTepuu U QYHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

— dbopMupoBaHUE YMEHHUI OOBSICHITH SBJICHHUS C HCIOJIb30BaHUEM (PU3UUECKUX
3HAaHUUW U HAYYHBIX JI0KA3aTEIbCTB;

— dbopMupoBaHUE MpEACTaBICHUM O ponu (QU3MKU Uil pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOT .

JlocTimkenne 0003HAYEHHBIX Iiefiell oOecreunBaeTcsl peIIeHHueM CISAYIOIIMX 3a1ad B
npoLecce U3y4eHusl Kypcea:

- MpPUOOPETeHHE CHUCTEMbl 3HAHUW 00 OoOUmMX QU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPUsAX, BKIIOUYAsi MEXaHUKY, MOJIEKYJIAPHYIO (PU3HKY, HNEKTPOIMHAMHKY, KBAHTOBYIO
(GU3HKY U DIIEMEHTHI aCTPOPU3HKH;

- dbopMUpoBaHUE YMEHHMI NPUMEHSTh TEOPETHYECKHE 3HAaHUA Il OOBICHEHUS
(bu3NUecKUX SBJICHUNA B MPUPOAE U JUISI NPHUHATHS MPAKTUYECKUX DPELIEHUH B MOBCEIHEBHOU
KU3HU;

- OCBOCHHE CIIOCOOOB DELICHMS Pa3IMYHBIX 33/ad C SBHO 3aJaHHOW (U3NYECKOU
MOJIeNbIO, 3ajad, IOApa3syMEeBAIOIIUX CaMOCTOSTEIbHOE co3AaHue (usndeckoil Moneny,
COOTBETCTBYIOILIEH YCIIOBHSIM 3a7a4H;

— MOHUMaHue (PU3UYIECKUX OCHOB M MIPHUHIIUIIOB JACHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

- OBJIaJICHUE METOJaMU  CaMOCTOSITEJIBHOTO  IUIAHUPOBAHMUS M TMPOBEACHUS
Gu3MUecKUX OKCIEPUMEHTOB, aHalW3a M HUHTepHperauud HHPOpMallMU, OIpeaesieHus
JOCTOBEPHOCTH MOJYYEHHOT'O PE3yJIbTaTa;

— CO3/IaHUE YCIIOBUM JUISi pPa3BUTUA YMEHMH IPOEKTHO-UCCIEN0BATEIIbCKOM,
TBOPUYECKOH JI€ATEIHbHOCTH.



1.2.2. [Inanupyemble pe3yabTaTbl 0CBOCHHUS Y4eOHOI JMCUUNIUHBI B COOTBETCTBUH
¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oco0oe 3Ha4ueHNe TUCHUIUIMHA UMeeT Ipu popmupoBanuu u pazsutun OK 01, OK 02, OK
04, OK 05, OK 06, I1K 1.1:

Koa n naumenoBanue
¢GopmupyembIx
KOMIIeTeHIN

I[Inanupyembie pe3yjbTaThl 0CBOCHHS THCIUILIUHBI

Oo0mrue

JAucnunimmHapHblie (MpeaMeTHbIE)

OK 01. Beibupats
CIOCOOBI PeICHUs
3amad
npodeccHnoHATEHOM
JeSTEITbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B dactu Tpy10BOro BOCUTaHUA:
-TOTOBHOCTb K TPYAY, OCO3HAHUE
IIEHHOCTH MacTePCTBa, TPYA0IIO0HE;
-TOTOBHOCTBH K aKTUBHOM
JIEeSITEILHOCTH TEXHOJIOTHYECKON 1
COLIMAJIbHOW HAIIPABJIEHHOCTH,
CITOCOOHOCTh HHUITUUPOBATD,
MJIAHUPOBATh U CAMOCTOSITEIHHO
BBINIOJIHATH TAKYIO JAESTEIbHOCTD;
-MHTEPEC K Pa3INIHBIM chepam
po¢eCCHOHAIBHON JEATEIHHOCTH,
OBnazieHne yHUBEpPCAIbHBIMU
yueOHBIMU MTO3HABATEIBHBIMU
JIECUCTBUSMU:

a)0a30BbIC JIOTHYCCKHUE JICHCTBUS:
-CaMOCTOATENBHO (HOPMYIHPOBATH U
aKTyaJIM3UpPOBaTh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
-yCTaHaBJIMBaTh CYIIECTBEHHbBIN
MIPU3HAK WJIX OCHOBAHUS ISt
CpaBHEHMsI, KacCU(PUKALIUU U
00001IeHNS;

-OIPEAEINATh eI JeATEIbHOCTH,
3a/1aBaTh MapaMeTPhbl U KPUTEPHUH UX
JIOCTHIKCHMUS,

-BBISIBJISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEYUS B paCCMaTPUBAEMBIX
SIBJICHHUSAX

-BHOCUTbH KOPPEKTHUBHI B
JIeATEIIbHOCTD, OLICHUBATD
COOTBETCTBUE PE3YJITATOB LIEIISIM,
OIICHUBATh PUCKH TTOCIIECICTBHI
JIeSITCIIbHOCTH;

-pa3BUBATh KPEATHBHOE MBIIIJICHUE
MIPH PEIICHUH KU3HEHHBIX MPoOIeM
0)0a30BbIe UCCIIETOBATEIbCKUE
JEHCTBUA:

-BJIaJIETh HaBBIKAMU y4eOHO-
HCCIIEIOBATENILCKON U IMPOEKTHOMN
JIeATEILHOCTH, HaBBIKAMU
paspernieHus npooiaem;

BBIABJISITh IPUYUHHO-CJICICTBEHHbIE

-c(hopMupoOBaTh NpECTABICHUS O
pomnu 1 MecTe GU3UKU U
aCTPOHOMMUHU B COBPEMEHHOMU
Hay4HOH KapTUHE MHUpa, O
cuctemMoo0pa3yrolei poiau GU3NKu
B Pa3BUTUU €CTECTBEHHBIX HaYK,
TEXHUKU U COBPEMEHHbIX
TEXHOJIOTHi, O BKJIAJIE POCCUACKUX
U 3apYOEIKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH; IOHUMaHHE
(bu3nYecKol cymHocTH
HAOJII0/JaEMBbIX SIBJICHUN
MHUKPOMHPA, MAKPOMUPA U
Meramupa; IOHUMaHue poJiu
aCTPOHOMMHU B IPAKTUUECKOI
NeSITeIbHOCTH YeJIOBeKa U
JAJIbHENIIIEM HAYyYHO-TEXHUYECKOM
pa3BUTHH, PONIH (PU3HUKHU B
(hopMHUpPOBaHUU KPYTro3opa
(YHKIIMOHATILHOW IPaMOTHOCTH
YeJI0BEKa I PEILIECHUs
MPaKTUYECKUX 3aj1ay;
-chopMupoBaTh yMEHUS pelIaTh
pacueTHbI€ 3a/1a4M C BHO 3aJJaHHOU
(bu3nYecKoil MOAEIBIO, UCIIOIb3YS
(u3nyecKkre 3aKOHbI U IPUHIIUIIBI;
Ha OCHOBE aHaJIM3a yCJIOBUS 3a1a4u
BBIOMpATh PUBNYECKYIO MOJIEIIb,
BBIIENATh (PU3NYECKHE BEIMYUHBI U
(hopmyIbl, HEOOXOIUMBIE IS €€
pelIeHns, IPOBOAUTDH PACUETHI U
OILICHUBATh PEAIbHOCTD
IIOJIyYE€HHOT'O 3HAYECHHUS
(u3nUecKoil BeIMYNHBIL; peliaTh
KaueCTBEHHBIE 3a/1a4l, BHICTpAanBas
JIOTUYECKH HETIPOTUBOPEUUBYIO
LIETIOYKY PACCYKICHHUH C OIIOPOX HA
M3Yy4YEeHHbIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HUYECKHE
SBIICHHUS;

-BJIaJIETh OCHOBOIIOJIAraIOUIUMHU
(U3MYECKUMU TOHATHSIMU U




CBSI3U U aKTyaJIU3UpOBaTh 3a/a4y,
BBIJIBUTATh TUIIOTE3Y €€ PelICHus,
HaXO/UTh apIyMEHTHI JJIs
JI0Ka3aTeJIbCTBA CBOMX YTBEPKICHUM,
3aJjaBaTh apaMeTpbl U KpUTEPUU
peLIeHHS;

-aHAJIM3UPOBATH IIOJTYYEHHBIE B X0O/1€
pelLIeHus 3a/1a4l PE3YJIbTaThl,
KPUTUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH
U3MEHEHHE B HOBBIX YCIIOBUSX;
-yMETb NEPEHOCUTH 3HAHUS B
IIO3HABATENIbHYIO U IPAKTUYECKYIO
001aCTH KU3HEICATCIHEHOCTH;
-yMETb UHTETPUPOBATh 3HAHUS U3
pa3HbIX IPEIMETHBIX 00J1acTeM;
-BBIIBUTaTh HOBBIE UJIEH, IPEJIaraTh
OpPUTHHAIBHBIC TIOJIXO/IbI U PEIICHUS;
-CIIOCOOHOCTb UX UCIOJIb30BaHUS B
ITIO3HABATEJIBHON U COLMAIBHOU
IPaKTHKE.

BEJIMYMHAMU, XapPaAKTEPUIYIOIIUMHU
(bu3nvecKue mpoIecch
(CBSI3aHHBIMH C MEXaHUYECKHM
JBM>KCHUEM, B3aMOJICHCTBHEM TeE,
MEXaHHYECKUMH KOJIeOaHUSIMU U
BOJIHAMU; aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM BENIECTBA, TEIJIOBBIMU
Mpolieccamu;

3JIEKTPUYECKUM U MarHUTHBIM
MOJISIMU, DJIEKTPUUECKUM TOKOM,
3JICKTPOMArHUTHBIMU KOJICOAHUSIMU
U BOJIHAMU;

OIITHYCCKUMM SIBICHUSIMH;
KBAHTOBBIMH SIBIICHHSIMH,
CTPOCHUEM aTOMa M aTOMHOTO s]1pa,
PaIMOaKTUBHOCTBIO); BIIaJICHUE
OCHOBOIIOJIAraloIIUMU
ACTPOHOMHUYECKUMH TTOHATUSIMH,
MO3BOJISIIOIIMME XapaKTepU30BaTh
MPOILIECCHI, TPOUCXOASIINE Ha
3B€3/1aX, B 3B€3JHBIX CUCTEMaX, B
MEKTaJaKTUYECKOU CPEJIE;
JIBM)KCHUE HEOESCHBIX Tell,
9BOJIOLMIO 3Be311 U BeelleHHoii;

- BJAJETh 3aKOHOMEPHOCTSIMHU,
3aKOHAMHU U TEOPUSIMH (3aKOH
BcemupHoro tarorenus, I, II m III
3aKoHBI HpI0TOHA, 3aK0H
COXPaHEHHUs MEXaHUYECKOU
SHEPTHH, 3aKOH COXPaHEHUS
MMITYJIbCA, IPUHLIUI CYNEPIO3ULUN
CHJI, IPUHIIUTI PAaBHOIIPABHOCTH
MHEPIHUAIbHBIX CUCTEM OTCUETA;
MOJICKYJIIPHO-KUHETUYECKYIO
TEOPHIO CTPOEHHUS BEILIECTBA,
ra30BbI€ 3aKOHBI, TIEPBBINA 3aKOH
TEPMOJIUHAMMKH; 3aKOH COXPaHEHUs
AJIEKTPUIECKOTO 3apsi/ia, 3aKOH
Kynona, 3akon Oma 1 ydacTka
e, 3akoH OMa I TOJTHOM
3JEKTPUYECKOH 11eNH, 3aKOH
Hxoyns - Jlenia, 3akoH
3JEKTPOMArHUTHOW MHIYKIUH,
3aKOH COXpaHEHUs SHEPTUH, 3aKOH
MPSIMOJIMHENHOTO paclpOCTPAHEHUS
CBETA, 3aKOH OTPaKCHHS CBETA,
3aKOH IPEIOMJIEHHS CBETA; 3aKOH
COXpaHEHUs SHEPTHH, 3aKOH
COXpaHEHHUs UMITYJIbCa, 3aKOH
COXPAHEHUS JICKTPUUECKOTO
3apsiia, 3aKOH COXpaHEeHUs
MAacCOBOTO Yucya, NocTynarsl bopa,




3aKOH PaJHOaKTHBHOTO Pacraia);
YBEPEHHOE HCIOJIb30BaHUE 3aKOHOB
Y 3aKOHOMEPHOCTE! TPH aHaJIH3e
(U3NYECKUX SIBICHHH U MPOLIECCOB.

OK 02. Mcnonb3oBaTh
COBpEMEHHBIE CPEICTBA
MOKCKA, aHaJn3a U
HUHTEPIPETAINH
nHpopManuu, u
nH(pOPMALOHHBIE
TEXHOJIOTUU JIJIs
BEITIOJTHEHHUS 3a/1a4
npodeccnoHanbHOM
JeSATSIbHOCTH

B obnacTu IeHHOCTH Hay4YHOTO
MO3HAHUS:

-c(hopMHPOBAHHOCTH MUPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U
00IIeCTBEHHOM MPAKTHKH,
OCHOBaHHOTO Ha JIUAJIOTe KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO
MeCTa B MOJHUKYJIbTYPHOM MHUPE;
-COBEPIIEHCTBOBAHHUE SI3bIKOBOM U
YUTATEIbCKOM KyIbTYphl KaK CpEICTBa
B3aMMOJICHCTBHS MK JIOJBMU H
MO3HAHUSAMUPA;

-OCO3HAHME ICHHOCTH HAay4YHOHU
JESITEIbHOCTH, TOTOBHOCTh
OCYIIECTBIISITH IPOSKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTD
WHWBUIYAILHO U B TPYIITIE;
-OBnazieHre yHUBEPCATbHBIMU
y4eOHBIMU MTO3HABATEIIBHBIMU
NEUCTBUSIMU:

B) pabota c uHpopmaIuei:

-13 UICTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITENTEHO OCYIIIECTBIISATh
MIOWCK, aHaJIN3, CHCTEMAaTU3alUI0 U
WHTEPIPETAINIO HHPOPMAIIHH
pa3IMYHBIX BUIOB U (popm
NIPE/ICTaBIICHHUS;

-CO3/1aBaTh TEKCTHI B PA3IUYHBIX
dbopmarax ¢ yueToM Ha3HAUYCHUS
uH(pOpPMAIIUHU U 1IETIEBOM ayAUTOPUH,
BbIOMpas ONTUMANBbHYIO (hOpMY
MIPEJICTABICHUS U BU3yaTH3alluy;
-OIICHUBATH JIOCTOBEPHOCTH,
JETUTUMHOCTH UH(OPMALINH, €€
COOTBETCTBUE IMPABOBBIM U MOPATHHO-
THYECKUM HOPMaM;

-ACTIOJIb30BaTh CPEJICTBA
UH(OPMALIMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA B
pEIIeHNH KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX H
OpTaHU3AIMOHHBIX 33724 C
cobioieHreM TpedoBaHUH
APTrOHOMUKHU, TEXHUKH OE30MacCHOCTH,
TUTHEHBI, PECYPCOCOEepEKEHN,
MIPABOBBIX U THYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMaCHOCTH;

YMETh YUYUTHIBATh FPAHUIIBI
MPUMEHEHUS U3yYEHHBIX
(bu3HYECKUX MOJIEIeH:
MaTepHuaibHasi TOUKa, UHepLUaIbHas
cUCTEMa OTCUEeTa, UCAIbHBIN ra3;
MOJIeJIA CTPOCHHUSI Ta30B, KUJIKOCTEH
Y TBEPABIX TEJI, TOUEUHBII
AIEKTPUUECKUN 3apsl, iAepHas
MO/IeJIb aTOMa, HYKJIOHHAsI MOJIEb
ATOMHOTO SIpa TP PEIICHUHN
(bu3nueckux 3aaay.




-BJIa/ICTh HABBIKAMH PACIIO3HABAHUS U
3alIUTHl HH(pOPMALINH,
nH(pOpMaIMOHHOM 0€30MMacHOCTH
JIMYHOCTH.

OK 04. DddexTuBHO
B3aHMOJICHCTBOBATh U
paboTaTh B KOJIJIEKTHBE
1 KOMaH/IE

-TOTOBHOCTb U CIIOCOOHOCTb K
00pa30BaHUIO U CAMOPA3BUTHIO,
CaMOCTOSITEJIbHOCTH U
CaMOOTIPEICIICHUIO;

-OBJIaJICHUE HaBbIKAMU  y4eOHO-
HCCIIEN0BATENIBCKOM, IPOCKTHON U
COLIMAJIBHON JeSITEeNbHOCTH;
OBnaneHrne  yHUBEPCAIbHBIMU
KOMMYHHUKATUBHBIMH JEHCTBUSAMU:
0) coBMeCTHas 1eATeITbHOCTD:

- IOHUMATb U UCIIOJIb30BaTh
IIPEUMYILECTBA KOMaHHOU
WH/IMBUYaJIbHOU paboTHI;
-IIPUHUMATh LEJIM COBMECTHOM
JeSITeIbHOCTH, OPraHU30BbIBATh U
KOOPJWHUPOBATH JCHCTBUS 110 €€
JIOCTH)KEHUIO: COCTABIIATH IJIaH
JIEHCTBHM, paclpenessaTh poJt ¢
y4€TOM MHEHUH Y4aCTHUKOB
00CYX/1aTh pe3yJIbTaThl COBMECTHOM
paboTHI;

-KOOPJMHUPOBATH U BHITIOJHATH
paboTy B yCIOBHSX PEaJIbHOTO,
BUPTYaJIbHOT'O ¥ KOMOMHHPOBAHHOTO
B3aUMO/IEICTBHUS;

-OCYIIECTBIISITh TO3UTUBHOE
CTpaTEeruuecKoe MoBeICHHE B
Pa3IMYHBIX CUTYaLUsX, TPOSBIIATH
TBOPYECTBO U BOOOpakeHUE, OBITh
WHUIHATHBHBIM

OgnajieHne yHUBEpCaTbHBIMU
PETYISATHBHBIMH JEHCTBUSIMHU:

I') IpUHATHE ce0s U IPYTUX JIIOJCH:
-IPUHAMATh MOTHBBI M apTyMEHTHI
JPYTUX JIO/IeH pU aHaAIN3e
pe3yIbTaTOB JESATETHLHOCTH,
-TIpU3HABaTh CBOE MIPABO U MIPABO
NpYTUX JIO/IeH Ha OITUOKH; Pa3BUBATh
CHOCOOHOCTh MOHUMATh MHP C
TO3HIIAN JIPYTOTO YEIIOBEKa.

- OBJIAZICTh YMEHUSIMH paboTaTh B
TpYIIIE C BBIMOJIHEHUEM
pa3IMYHBIX CONUATBHBIX POJICH,
IUTAHUPOBATh paboTy rPyIIIHL,
paIMoOHAIEHO PACHIPECIISATh
JeSITeIbHOCTD B HECTaHAPTHBIX
CUTYyaIIHsX, aJICKBATHO OICHUBATh
BKJIQ/I KX/I0TO U3 YUaCTHHKOB
TPYIIIBI B PEIICHHE
paccMatpuBaeMoi POOJIEMBI.

OK 05. OcymecTBasiTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAITUIO Ha
rOCyJIapCTBEHHOM
s13b1Ke Poccuiickoi
denepanyu ¢ y4eTomM
oco0eHHOCTEH
COLIMAJILHOTO U

B obiactu JCTETUYCCKOrO
BOCIIUTAHUA .

-3CTETUYECKOe OTHOIICHHE K MHUPY,
BKJIFOYast 3CTeTI/IKy Hay‘IHOFO
TBOPYECTBA, MPUCYIIETO (PUINUECKOU
HayKe;

-CIIOCOOHOCTH BOCIIPHHUMATh
pa3JInYHbIC BUJIBI HCKYCCTBA,

- YMETh pacno3HaBaTh GU3NUECKUE
SIBJICHHS (TIPOIIECCHI) U OOBICHSITH
MX Ha OCHOBE M3yYEHHBIX 3aKOHOB:
pPaBHOMEPHOE M PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE IBUIKEHUE,
cBOOOHOE MaJieHue Tell, IBUKEHUE
10 OKPYXHOCTH, UHEPLIUS,
B3aHMOJICHCTBHE TEII,




KYJIbTYPHOT'O KOHTEKCTa

Tpaauluu W TBOPYECTBO CBOCTO U

JIPYTUX HapOJIOB, OILIYIIATh
SMOI[MOHAIIEHOE BO3JICHCTBHE
HCKYCCTBA,;

-yOeXIeHHOCTh B 3HAYUMOCTH IS
JIAYHOCTH 51 ob1recTBa
OTEYECTBEHHOI'O u MHPOBOT'O

HCKYCCTBd, 3THHYCCKUX KYJIbTYPHBIX
TpaI[I/II_[I/Iﬁ M HApOJHOI'O TBOPUYECTBA,

TOTOBHOCTL K CaMOBBIPAKCHHUIO B
Pa3HBIX BHUAaX UCKYCCTBA, CTPEMIICHHUC

OPOSIBJIATE ~ KauecTBa  TBOPYECKOU
JUYHOCTH;
OBnasneHrne  yHUBEPCAIbHBIMU

KOMMYHUKAaTHBHBIMU JICHCTBUSIMU:
a) oO1IeHue:

-OCYILECTBIATh KOMMYHUKAIUU
BCeX cdepax KHU3HH,
-pacro3HaBaTh

BO

HeBepOaTbHBIC
cpeiacTBa oO1eHus, MMOHUMATh
3HA4YCHUE COLMAIIbHBIX  3HAKOB,
pacro3HaBartb MIPEITOCHUTKH
KOH(JIMKTHBIX CUTYyalui u
CMSTYATHKOH(DITUKTHI,

- Ppa3BEepHYTO U JIOTHYHO H3JIaraTh
CBOIO TOUKY 3peHUs c
MCIIOJIb30BaHUEM SI3BIKOBBIX CPEJICTB.

KoebaTeIbHOE JIBHIKECHHE,
pEe30HaHC, BOJIHOBOE JIBUKEHUE;
muddy3usi, O(pOyHOBCKOE JIBIIKCHHE,
CTPOCHHUE KUIKOCTEN U TBEPIABIX
TeJ, U3BMEHEeHHEe o0bema Tejl pu
HarpeBaHuu (OXJIaXJAEHUN),
TEIUIOBOE paBHOBECHE, UCIIAPEHHUE,
KOH/JICHCALlUsl, TUIaBJICHUE,
KpUCTAJUIN3AIMS, KUTICHHE,
BJIQ)KHOCTh BO3/yXa, CBSA3b CPEAHEN
KUHETUYECKOW SHEPTUH TEIJIOBOTO
JBUKEHUSI MOJIEKYJT C a0COJIFOTHOM
TEMIEPaTypOil, MOBBILLICHUE
JTaBJICHUs ra3a IpU €ro HarpeBaHUuU
B 3aKPBITOM COCY/I€, CBS3b MEKIY
napaMeTpaMM COCTOSIHUSA ra3a B
U30IPOIIECCax;

- JICKTpU3auus TeJl, B3aUMOJICCTBUE
3aps0B, HarpeBaHue MPOBOIHUKA C
TOKOM, B3aUMOJICHICTBUE MarHUTOB,
ANEKTPOMArHuTHAsT MHAYKLIUS,
JiefiCTBIE MarHUTHOI'O MOJISl Ha
MPOBOJHUK C TOKOM M JIBUKYITHIICS
3apsij, 3JIEKTPOMarHuTHbIE
KoJieOaHUs ¥ BOJIHBI,
NPAMOJIMHENHOE PaCIPOCTPAHEHUE
CBETa, OTPaXEHUE, TPEIOMIICHUE,
uHTepepenuus, nudpakuus u
HOJISIPU3AIUS CBETA, TUCTIEPCHS
cBeTa; PoTodIeKTpuIeCcKHil 3 PexT,
CBETOBOE JaBJICHNE, BOSHUKHOBEHUE
JMHENYaToro CreKTpa atoma
BOJIOPOJA, ECTECTBEHHAS U
HCKYCCTBEHHAs paiMOAKTUBHOCTh

OK 06. IIposBasaTs
IpaXx/1aHCKO-
MaTPUOTHYECKYIO
MO3UIHIO,
JEMOHCTPUPOBATh
OCO3HAaHHOE MOBEJICHHE
Ha OCHOBE
TpaJULIMOHHBIX
POCCUMCKUX AYyXOBHO-
HPaBCTBEHHbIX
LICHHOCTEH, B TOM
YHClie C Y4EeTOM
rapMOHM3aLUU
MEXHAIIMOHAIBHBIX U
MEXPETUTNO3HBIX
OTHOIIICHHH,
MIPUMEHSTh CTaHIAPTHI
aHTUKOPPYINLHUOHHOIO

BIaJeTh HaBBIKAMH I103HABaTEIbHOM

pednexcun KaK OCO3HaHUS
COBEPLIAEMBIX JNEUCTBUI 51
MBICJTUTEIIbHBIX MPOIIECCOB, ux
pEe3ynbTaTOB U OCHOBAHMIA;
HCIIONIB30BaTh MPUEMBI  pedIIeKCUH
JUISL  OLIGHKH  CHUTyalluu, BbIOOpa
BEPHOTO PEIICHNUS,

yMETh OIICHUBATh PHUCKH u

CBOEBPEMEHHO NPUHHUMATh pPEIICHUS
10 UX CHWKEHUIO;

NPUHUMATh MOTHUBBI W apTyMEHTHI
JIpyrux TpH aHajdu3e pe3yJbTaToB
JeSITEIbHOCTH.

OpUHUMATh  ce0s, TMOHUMas
HEI0OCTAaTKU U JOCTOUHCTBA,
NPUHUMATh MOTHUBBI U apTyMEHTHI
Jpyrux TpH aHaJIu3e pe3yJbTaToB

CBOH

-co0Jr01aTh MpaBUIIa
0e30MacHoro Tpyia npu
NPOBEIEHUH UCCIIEI0BAaHUI B
paMKax y4eOHOTO IKCIIEpUMEHTA,
y4e0HO-UCCIIeIOBATENIbCKON U
MPOEKTHOM AEATETbHOCTH
C UCIIOJIb30BaHUEM M3MEPUTEIBHBIX
YCTPONCTB U 1a00OPaTOPHOTO
000pynOBaHUs;

pelarh pacy€THbIE 3a4a4U C
SIBHO 33/1aHHON (PU3NYECKOI
MO/IENBIO, UCTIONB3YS (PU3NIECKHE
3aKOHBI U IPUHIIUIIBI, HA OCHOBE
aHaJM3a YCIIOBHSI 3a/1a4X BEIOMPATh
(U3NYECKyI0 MOJIETIb, BBIIEIATh
(bu3nvecKre BeTUINHBI U (POPMYIIBI,
HE00XOAUMBIE
JUIst €€ peleHusi, MPOBOJIUTh
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MMOBEIEHUS

JeSITEIbHOCTH;
IIpU3HABaTh CBOE
IPaBO JIPYTUX HA OLIMOKH.

opaBo U

pacuéThl U OLICHUBATh PEATbHOCTh
MOJTyYEHHOTO 3HAYCHHS
(bu3MUeCcKOil BETNYNHBL;

peraTh KaueCTBEHHBIC
3a/1a4yM: BBICTPAUBATh JJIOTUYECKHU
HEMPOTUBOPEUUBYIO IIETIOUKY
paccyXIeHHi C OOpoM Ha
W3y4eHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (hU3HUecKue
SIBJICHUS,

MCIIOJIb30BATh NIPU PEIICHUU
y4eOHBIX 337a4 COBPEMEHHbBIE
UH(GOPMaIMOHHbIE TEXHOJIOTUH IS
MIOKCKA, CTPYKTYPHUPOBAHWS,
UHTEPIIPETALUU U TPECTABICHUS
y4eOHOI 1 HayIHO-TIOMYIISIPHOU
uH(pOpMaInK, MOJTYyYCHHON U3
Pa3TUYHBIX UCTOYHUKOB,
KPUTHYECKU aHATU3UPOBATh
MOJTy4aeMyr0 HHPOPMAIIHIO;

OOBSACHATH TPUHLIUIIBI
NEHCTBHS MAIllUH, PUOOPOB U
TEXHUUYECKUX YCTPOMCTB, pa3anuvaTh
yCJIOBHSI X O€3011aCHOTO
UCIIOJIb30BaHUs B TIOBCETHEBHOM
KU3HU;

MPUBOJIUTH PUMEPHI BKIIaAa
POCCHUHCKHX U 3apyOEKHBIX
yuEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, B OOBICHEHUE
IPOILIECCOB OKPY>KAOLIET0 MUPA, B
pa3BHUTHE TEXHUKH
1 TEXHOJIOTHI;

UCTIOJTb30BaTh
TEOpETUYECKHE 3HAHUS 10 (PU3HKE B
MMOBCEAHEBHOM KU3HU
IUTs 0OecrieueHnst 0€30MaCHOCTH
pH oOpalieHny ¢ npudopamMu 1
TEXHUYECKUMHU yCTPOUCTBAMU, IS
COXpaHEeHHS 3JI0POBbS U
COOJIIO/ICHHSI HOPM 3KOJIOTHYECKOTO
MOBEICHUS B OKPYKAIOIIEH CPELE;

paboTaTh B rpyIIe C
BBITIOJTHEHUEM Pa3ITUIHBIX
COLIMATILHBIX POJICH, TNIAHUPOBATH
paboTy rpynibl, palliOHAIBEHO
pacripenenats 0053aHHOCTH U
TUTAHUPOBATh JIESTEITLHOCTH B
HECTaHJapPTHBIX CUTYAIIHIX,
a/IeKBaTHO OIICHUBATh BKJIA](
KaKJIOTO U3 YIaCTHUKOB T'PYIIIBI B
pelIeHrne paccMaTprBaeMoi
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poOJIEMBI.

IIK.1.1 IIpoexkTupoBath
nporecc o0y4eHust Ha
OCHOBE (heepabHbIX
rOCyJapCTBEHHBIX
00pa3oBaTeNbHBIX
CTaHJapTOB,
MPUMEPHBIX OCHOBHBIX
00pa3oBaTEeIbHBIX
MpOrpaMM HAYaJIbLHOTO
oO1mero oopasoBaHus

B wactu Tpy0BOTO BOCIIUTAHUS:

- TOTOBHOCTb K TPYIY, OCO3HaHNE
[IEHHOCTH MAacTEepPCTBa, TPYI0JIF00ne;
- TOTOBHOCTb K aKTHBHOM
JeSITeTbHOCTH TEXHOJIOTUIECKOHN 1
COIIMAJIbHOM HANPaBICHHOCTH,
CIIOCOOHOCTh MHULIMMPOBATD,
IUTAHUPOBATh U CAMOCTOSITEIBHO
BBITOJIHATH TaKyIO 1€ATEIIHOCTB;

- MHTEPEC K pa3In4HbIM chepam
npoeCCHOHATLHOMN 1eATEIbHOCTH.
OgnajieHNe yHUBEPCATLHBIMU
y4eOHBIMH 1TO3HABATEIHHBIMH
NEUCTBUSIMU:

a) 0a30BBIC TOTUUECKHUE ICUCTBUS:

- CAMOCTOATENILHO (POPMYIHPOBATH U
aKTyaJIu3UpoOBaTh NPoOIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBATh CYLIECTBEHHBIN
NpU3HAK WA OCHOBAHHS JIs
CpaBHEHMsI, KJIacCU(UKALUHU U
0000111eHN;

- OTIPENICIISTH LENN ACATEIIHOCTH,
3a71aBaTh MapaMeTPbl U KPUTEPUH UX
JOCTHOKEHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH U
MPOTHBOPEYHS B pacCMaTPUBAEMBIX
SIBJICHUSIX;

- BHOCHTh KOPPEKTHBEHI B
NeSITeIbHOCTD, OLIEHUBATh
COOTBETCTBHUE PE3YIBTATOB IIETISIM,
OLIEHUBATh PUCKH MOCIEACTBUI
NeSITeTTHHOCTH;

0) 6a30BBIE UCCIIEIOBATEIILCKUE
JIEUCTBHUS:

- IPOSIBJISATH CLIOCOOHOCTh U
TOTOBHOCTH K CAMOCTOSITEILHOMY
MOUCKY METOJIOB PEIICHHS
NPaKTUYECKHX 3a/1a4, TPUMEHEHHIO
Pa3IMYHBIX METOI0B TIO3HAHUS;

- aHAJTM3WPOBATH MOTyYSHHBIE B XO/I€
pelLleHHs 3aJauu pe3yJIbTaThl,
KPUTHYECKH OI[CHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH
U3MEHEHHE B HOBBIX YCIIOBUSX;

- OCYILIECTBJISATH II€JICHANIPABICHHBII
MIOWCK TIEPEHOCA CPEJICTB M CITOCOOOB
JeicTBUS B MPO(ECCHOHAIBHYIO
cpeny;

B) paboTta ¢ nHpopmarmei:

- BJIaJICTh HABBIKAMH TTOJTYYCHUS

-BJIAJICTh OCHOBOIIOJIATAIOITIMH
(U3NYECKUMU TIOHATHIMA U
BEITMYMHAMU, XapaKTEPHU3YIOIUMHU
(bu3nYecKue mpoIecchl
(CBSI3aHHBIMH C MEXaHUYECKUM
JIBIDKEHUEM, B3aUMO/ICHCTBAEM TeTl,
MEXaHHUYECKUMH KOJIeOaHUIMU U
BOJIHAMH;, aTOMHO-MOJIEKYJISPHBIM
CTPOCHHEM BEIECTBA, TCIJIOBBIMU
poIieccamu;

INMEKTPUYECKUM U MATHUTHBIM
HOJISIMH, DJIEKTPUYECKHM TOKOM,
ANIEKTPOMArHUTHBIMH KOJICOaHUSIMU
Y BOJIHAMU;

OTIpPEACIIATh MENU U 3a7add ypoKa,
IUIAHUPOBaTh €0 C  Y4eTOM
0COOeHHOCTEHN METOMKHU
npernoiaBaHus y4eOHOro MpeaMeTa,
BO3pacTa, Kjacca, WHIANBUIYATbHBIX
U BO3PAaCTHBIX  OCOOCHHOCTEH
00yJaronumxcsi ¥ B COOTBETCTBUU C
COBPEMCHHBIMU TPEOOBaHUSIMH K

YPOKY (IMIaKTUYECKUMH,
OpraHU3allMOHHBIMH,
METOANYECKUMHU, CaHUTapHO-

TUTHUEHUYECKUMH HOPMaMH);

dbopmynupoBaTh pa3TUYHBIE BUIBI
y4eOHBIX 3aJla4 ¥ MPOEKTUPOBATH U
peleHrne B COOTBETCTBUH €

YPOBHEM  TIO3HABATENBHOTO  H
JIMYHOCTHOT'O Pa3sBUTHA
oOyJaromuxcs;

MIPOCKTUPOBATh TMPOIECC OOyUECHUS
Ha OCHOBE benepanbHOTO
TOCYIapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHJapTa
HayaJbHOTO 001ero oOpa3oBaHMS,
MPUMEPHBIX 00pa3oBaTeIbHBIX
porpamm;

MPOEKTHUPOBATh IPOrpamMMBbI

Pa3BUTHS YHUBEPCAIbHBIX YUEOHBIX
JIefCcTBUI;

IIPOEKTUPOBATH IIPOEKTHO-
HCCIIEIOBATENBCKYIO AESTeIbHOCTD
B HaYaJIbHOM IIIKOJIE;
MPOEKTUPOBATh MPOIECC OOYUCHHUS
C YYETOM INPEEMCTBEHHOCTHU MEXIY
YPOBHSIMU 00pa30BaHMS;
MPOCKTUPOBATH MPOIIeCC 00yIeHUS
C y“IeTOM I/IHI[I/IBI/II[ya.HBHI:IX
0COOEHHOCTEHN 00YJarOIINXCSI
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WH(OPMAIIUN U3 UCTOYHUKOB Pa3HBIX
THUIIOB, CAMOCTOSITEIHHO OCYIIECTBIATh
ITOMCK, aHAJIN3, CHCTEMATH3ALIMIO U
HUHTEPIPETAINIO HHPOPMAIIHH
pa3IMYHBIX BUIOB B (popm
MIPEJICTaBICHHUS.

OBjajicHue YHUBEPCATbHBIMHU
PETYIATUBHBIMU ICHCTBUSMU:

a) CaMOOPI-aHU3AIINH:

- Jlenatb  OCO3HAHHBIA  BBHIOOD,
apryMeHTHPOBATh ero, OpaTh
OTBETCTBEHHOCTb 32 PEIICHHE

2. CTPYKTYPA Y COJIEP)KAHUE YUYEBHOM JIUCOUIIJINHBI

2.1. O0beM y4yeOHOI JUCUMIJIMHBI U BUABI Y4eOHOH padoThl

Bup yuyeoHoii padoTbl

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMbl y4eOHOM JUCHUIIIMHBI 72
BT. Y..

B T.4. B jopMe NPaKTHYECKOIl MOAT0TOBKH 4
1. OcHOBHOE cojiepKaHue 70
B T.4..

TEOpeTHYecKoe 00yUeHne 50
71a0opaTOpHbIE 3aHATHS 16
Camocmosmenvuas paboma 4
IIpome:xxyTouHas arrecranus B ¢popMe 3a4eTa ¢ OLCHKOH 2
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2.2. TemaTu4eckuii JIaH U COAEPKAHUE YUeOHOH TUCHHUILIUHBI

HaumenoBanue
pa3aesioB U TeM

Conep:kanue y4ye0HOro Marepuasa (0OCHOBHOE M MPO(ecCHOHAILHO OPUEHTHPOBAHHOE),
JabopaTopHble U MPAKTHYECKHE 3AHATHS, IPUKJIATHON MOLYJIb (IPU HAJTHYHMH)

O0beM
4acoB

dopmMupyembie
KOMIIeTEeHI[UH

1

2

4

Pa3zgen 1. ®usuka u

METOAbI HAYYHOI'0 MO3HAHUSA

Tema 1.1
Bsenenue

Conep:xanue yueOHOro MaTepuaJia

®usuka - Hayka o npuponae. HayuHble MeTonpl IO3HAHMS OKpyKamomero Mmupa. Poib
SKCHEpUMEHTa M TEOpUM B Ipolecce IO3HAHUS MPUPOJbl. OKCHEPUMEHT B (U3HUKE.
MopenupoBanue GU3NIECKUX SBICHUH U mporeccoB. Haydnsie runore3bl. u3ndyeckue 3aKOHBI
U TeopuH. ['paHUIBI IPUMEHUMOCTH (Qu3MUecKuX 3akoHOB. IlpuHiun coorBercTBusd. Ponb u
MecTo (u3uku B (HOPMUPOBAHMHM COBPEMEHHOW HAayYHOW KapTHHBI MHUpPA, B TPAKTHYECKOM
JESITEIbHOCTH JIIOJEH

OK 01, OK 02,
OK 04, OK 05,
OK 06

Pa3zpen 2. Mexanuka

16

Tema 2.1
Kunematuka

Conep:xanue yueOHOro Marepuasia

Mexanunueckoe ABM>keHHE. OTHOCUTEIBHOCTh MEXaHWYeCKOoro nBumxkeHus. Cucrema orcuera.
Tpaekropus. [lepemenienne, CKOpoCTh (CpeaHssl CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE
MaTepHabHOW TOYKHU, UX MPOEKLUUH Ha OCH CHUCTeMbl KoopAuHAT. CloXeHue nepeMeneHni u
CIIO)KEHHE CKOpoCcTel. PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHENHOEe qBUkKeHHe. |'papuku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U MEPEMEIICHUs] MaTepUAIbHOM TOUKH OT
BpeMeHu. CBOOOIHOE TafieHue. Y CKOpeHue cBOOOIHOTO majieHus. KpuBonnHeitHOe TBHXEHUE.
JIBIKeHHEe MaTepUaIbHOM TOYKHM MO OKPY)KHOCTU. YTJIOBask CKOPOCTb, JMHEWHash CKOPOCTb.
ITepuon n yacrora. l{leHTpOCTpEMUTEIIBHOE YCKOPEHUE

HpaKTI/I‘leCKI/IC 3aHATUA

[IpakTuueckue pabOTHI:

N3mepenne MTrHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOLICHMS MEXKIY ITYTSMH, IMPOWIECHHBIMH TEJIOM 3a ITOCIIEI0BATEIbHBIE
paBHbIE IIPOMEKYTKH BPEMEHM IIPU PABHOYCKOPEHHOM JABUKEHUU C HAYAIBHOM CKOPOCTHIO,
PaBHOI HYJIIO.

N3yuenue nBUKEHUS APUKA B BA3KOU JKUIKOCTH.

W3ydenue nBuxeHus Teaa, OpOIIEHHOr0 TOPU30HTAIBHO

OK 01, OK 02,
OK 04, OK 05,
OK 06, IIK 1.1

Tema 2.2

ConeprxaHue y4e0HOro MaTepuaJia
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J/IluHamuka

[Tpunmun otHocutenbHocTH [anmunes. IlepBeiii 3akon HeroToHa. MHepimanabHble CUCTEMBbI
orcuera. Macca tena. Cuna. [lpunnun cynepno3unuu cwi. Bropoit 3akon Herotona st
MaTepuaibHOW TOUKH B MHepuuainbHOi cucrteme orcueta (MCO). Tperuit 3akon HproToHa miis
MaTepualbHBIX TOYEK. 3aKOH BCeMHpHOro TaroteHus. Cuna Tsxectu. llepBas xocmuueckas
ckopocTh. Bec tena. Cuna ynpyroctu. 3akoH ['yka. Cuna tpenus. Cyxoe tpeHue. Cuia TpeHus
CKOJIb)KEHUsT U cuja TpeHus mokos. Koaddumuent tpenus. Cuiia CONPOTHBICHUS TIPU
JBUKEHHUH Tejla B )KMJIKOCTH WM rase. [locTynarenbHoe U BpalaTelbHOe ABHKEHNE aOCOIIOTHO
TBEPAOro Tena. MOMEHT CHJIbl OTHOCUTEIBHO OCU BpamieHusa. llnedo cunbl.  YcioBus
paBHoBecus TBeporo tena B MCO

[IpakTueckue 3aHsATHS

[IpakTryeckue paboTHI:

N3ydenue nBuxeHust Opycka 1o HaKJIOHHOW IUIOCKOCTH MO J€HCTBUEM HECKOJIBKUX CHJI.
HccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIMX B J1€(OPMHUPOBAHHON MPYXKHUHE U
PE3MHOBOM 00pa3lie OT BEIUYHUHBI UX AePOpMaIIiH.

HccnenoBanue ycioBui paBHOBECHUS TBEPIOTO TeJIa, UMEIOIIEr0 OCh BPalllCHUSI

Tema 2.3
3aKOHbBI COXPAaHEHUS
B MEXaHUKE

Conep:xanue y4eOHOro MaTepuaJa:

WNmnynbc MaTepuaabHOM TOYKH, CUCTEMbl MaT€pHAJIbHBIX TOYEK. MIMITyJIbCc CHUJIBI U MU3MEHEHUE
uMIynabca Tena. 3akoH coxpaHeHust umnyiasca B UCO. PeaktuBHoe nBukeHue. PaGora cuiibl.
MomtHocts cunbl. Kunermueckass sHeprus MarepualbHONM Touku. Teopema 00 HM3MEHEHHH
KMHeTH4Yecko dSHepruu. [loTteHumaneHas oHeprus. IloTeHumanbHass 5SHeprus  ympyro
nepopmupoBaHHON mNpyxuHbI. IloTeHIManbHas 3Heprus Tena BOJIM3M MOBEPXHOCTU 3EMIIH.
[ToreHnuaneHble W HE MOTEHUUAIbHblE CWibl. CBA3b pPabOThl HE MOTEHIMAIBHBIX CUJI C
U3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TENl. 3aKOH COXPAHEHUS MEXAHUYECKON SHEPTUH.
Yupyrue u Heynpyrue CTOJIKHOBEHHUS

[IpakTrueckue 3aHATHS

[IpakTudeckue pabOTHI:
N3ydeHue cBA3M CKOPOCTEN TEN IIPU HEYNIPYTOM Yyape.

HCCJ’IC}IOB&HH@ CBs3U pa6OTBI CHIIBI C I3MECHEHHEM MEXaHHYSCKOU OHEPIrUu TCJIa

IIpodeccnonaibHO OpEHTHPOBAHHOE COJeP:KaHUe (CoaepKaHue TPUKJIATHOTO MOIYJIs)

IIpakTHYecKkne 3aHATHA
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[Tpaktrueckas pabora: TexHHYECKHe YCTpOIMCTBAa M NMPAKTHYECKOE MPHMEHEHHUE: CIUIOMETD,
ABWIKCHUC CHApAAO0B, HOCHHBIC W PEMCHHBIC IEpCHaadyn, MNOAIIMWIIHWUKH, BOAOMCT, KOIICpP,
NPY>KUHHBINA TIHCTOJIET, ABHKEHNE NCKYCCTBEHHBIX CITyTHUKOB U PakKeT.

[IpakTuueckas paborta:
Hcnonp30BaHne3aKOHOBMEXaHUKUIII00bSCHEHUS IBUYKEHISTHEO S CHBIX TEITU VT PA3BUTHS
KOCMHNYECCKHUX I/ICCJICIIOBaHI/IfI, T'paHullbl TPUMCHUMOCTH KJIACCHYECKOM MEXaHUKH. I/IMI/ITaLII/ISI
HEBECOMOCTH

OK 01, OK 02,
OK 04, OK 05,
OK 06, I[IK 1.1

HiealbHOro Trasza. Bumupl TCIUIonepeaayu: TCIJIOMPOBOAHOCTb, KOHBCKIUA, HU3JTYyUYCHUC.
TennoemMkoCcTh Teda. YAeabHas TEINIOEMKOCTh BEIECTBA. KoauuecTBO TEILIOTHI npu
TCIIornepeaayc. HepBHﬁ 3aKOH TCPMOANHAMHKHU. HpI/IMeHeHI/Ie IepBoOro 3aKOHa
TCPMOJUHAMHUKHN K H3O0IPOLCCCaM. Fpa@nqecxaﬁ HHTCpHIpCTALUA pa6OTBI raza. TemoBkle

Paznen 3. MoJjiekyasipHasi pu3uKa 1 TEePMOAMHAMHUKA 12
Tema 3.1 Conep:xanue yueOHOro MaTepuaJa: 2
OcHOBBI OCHOBHBIE TIOJIOXKEHHUSI MOJIEKYJIIPHO-KMHETHUECKON Teopuu. bBpoyHOBCKOE IBHKECHHE.
MOJIEKYIISIPHO- Huddysus. Xapakrep NBMKCHHS M B3aMMOACUCTBHUS YaCTHI[ BelIecTBa. MOIENH CTPOCHHS
AHETHIeCKOM ra3oB, )KUJKOCTEH M TBEPJBIX T U OOBSCHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MOJENECH.
reopHm Macca u pasmepbl Mmoisekyn. KomumuectBo BemiectBa. IlocrostHHast ABoragpo. TemnoBoe

paBHOBecue. Temneparypa u ee usmepenue. lllkana temneparyp Llenscus. Monens naeaabHOro
raza. OCHOBHOE YypaBHEHHE MOJEKYJISIPHO-KUHETUYECKOM TEOpUM HJEAJIbHOIO  Trasa.
AbGcoutoTHas Temreparypa Kak Mepa CpeJHed KHMHETHYECKOH >Hepruu TeljOBOTO JABHMIKEHHS
yactull rasza. lllkama temneparyp KenbBuna. YpaBHenue MenneneeBa-Knaneiipona. 3akoH
HManerona. ['a3zoBble 3akoHbI. M3ompoueccsl B WICAIBHOM ra3e C INOCTOSHHBIM KOJIMYECTBOM
BElECTBA: U30TE€pMa, U30X0pa, n3obapa
[IpakTHueckue 3aHATHS
[IpakTuueckue padbOTHI:
N3Mepenne macchl BO3ayxa KJIacCHOM KoMHaTe. MccneoBanue 3aBUCUMOCTH MEXKITY
IapaMeTpamMy COCTOSIHHS Pa3pesKEHHOIo rasa
JlabopaTopHbIe 3aHATHS 2
JIaGoparophas pabota 1.M3ydeHneo1Horo u3 U30MpoLeccoB
Tema 3.2 Conep:kanue y4yeOHOro marepuaJa: 2
OcHOBBI TepmonnHamuyeckas cuctemMa. BHyTpeHHSSl SHEPTUsl TEPMOAMHAMHYECKON CUCTEMBI U CITOCOOBI
TePMOJUHAMUKU ee u3MeHeHusd. KomumyecTBo TemynoThl U paboTa. BHYTpeHHsST SHepruss OJHOATOMHOIO
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MamuHbl. [IpuHOMOBL neficTBUA TeryioBbIX MammH. [IpeoOpa3oBaHusi >HEPTUU B TEIUIOBBIX
mamuHax. Koaddunuent nonesznoro aeiicteus (nanee — KI1/1) tenmosoit mammnsl. Hukn Kapuo
u ero KIIJ[. Bropoii 3akoH TepmoauHamuKkd. HeoOpaTUMOCTh TMpPOIECCOB B MPHUPOJIE.
DKoJoru4ecKue npoOIeMbl TEII0O3HEPTETUKH

HpaKTH‘lGCKI/Ie 3aHATUA

[IpakTnueckas pabora: M3Mepenue yieapHOM TEMI0EMKOCTH

Tema 3.3 Conep:kanue y4yeOHOro MaTtepuaJa: 2
ArperatHblie [TapooOpazoBanne ©  KOHAeHcanus. VcmapeHme W KumneHWe. YAenbHas — TEIUIoTa
CoCTOsIHUS BemecTBa | 1apooOpa3oBaHus. 3aBUCUMOCTh TeMIEpaTypbl KHIIEHUS OT JaBieHus. AOcoioTHas u
1 (pasoBble mepexopl| OTHOCHTENbHAS BIAXHOCTE BO3JyXa. Hacpimennsnii nap. Tepnoe Teno. Kpucramnmdeckue u
amopdHbie Tena. AHU30TPONHUS CBOMCTB KpucTauioB. Kumkue kpuctamibl. CoBpeMeHHbIE
Matepuainbl. [lnaBneHune u Kpucramnusauus. YjaenpHas TeruioTa IuiaBiaeHus. CyOnumanus.
YpaBHeHHE TEII0BOro 6anaHca
JlabopaTopHble 3aHATHSA 2
JIaboparopHast pabota 2. OnpenencHue BIaXXHOCTH BO3IyXa
IIpodeccnoHabHO OPUEHTHPOBAHHOE COJAEPKAHME (CONePKAHUE TPUKJIATHOTO MOAYJIs1) 2
IIpakTHYecKkue 3aHATHA
IIpakTyeckas pabota: TexHHMUECKHE YCTpOMCTBAa M MPAKTHUYECKOE MPHUMEHEHHE: TEPMOMETP,
6apometp. OnpezeneHre Macchl BO3Jyxa B KOMHATE€ Ha OCHOBE M3MEpPEHHH 0o0beMa KOMHATHI,
JaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.
[IpakTuyeckas pabora: TexHUUecKHe YCTpOMCTBa M NPAaKTUYECKOE NPUMEHEHHUE: JBHUraresb
BHYTPEHHEI0 CropaHusi, ObITOBOM XOJIOAWJIbHUK, KOHJIUIMOHEP, TMTPOMETP U IICUXPOMETD,
KaJIODUMETP, TEXHOJOTMU  IIOJIy4EHHs COBPEMEHHBIX MaTepHaloB, B TOM  YHUCIE
HAaHOMAaTepHaJIOB, 1 HAHOTEXHOJIOTUU
Paznen 4.2exkTpoanHaMmuka 14 OK 01, OK 02,
Tema4.1 Coaep:xanue yueOHOro MarepuaJa: 2 OK 04, OK 05,
JJIEKTPOCTaTHKA Onektpu3anus Ten. DNEKTpUYEecKui 3apsan. JlBa BHIa ayeKTpUYecKux 3apsaoB. [IpoBogHukw, OK 06, IIK 1.1

JTUAJIEKTPUKA M TOJYNPOBOJHUKH.  3aKOH  COXPaHEHUs  BJIEKTPUUYECKOro  3apsja.
B3anmoneiicteue  3apsanoB.  3akoH Kymona. Onektpuueckoe mosne.  HampsbkeHHOCTH
3NEKTpUUecKOro nosst. [I[puHumn cynepno3unu dIeKTPUYECKUX mosiei. JIMHuM HanpsyKeHHOCTH
JNeKTpUYecKkoro moiisa. PabGora cunm anmekTpocratudeckoro moss. [lorenmuman. PasnocTh

IIOTCHIMAJIOB. HpOBO,[[HI/IKI/I U JUBJICKTPUKH B BJICKTPOCTATHYCCKOM IIOJIC. I[I/I3J'ICKTpI/I‘-IeCKa$I
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IIPOHUIIAEMOCTh. DJIEKTpOoeMKOCTh. KoHzeHcaTtop. DIIeKTPOEeMKOCTh IJIOCKOTO KOHJAEHCATOpa.
DHeprus 3apsHKEHHOI0 KOHAEHcaTopa

HpaKTH‘lGCKI/Ie 3aHATUA

IIpakTnueckas pabora: Mi3MepeHue 31eKTpOEeMKOCTH KOHIEHCATOpa

Temad.2
TTocTosHHEBIN

BHCKTpI/I‘IeCKI/Iﬁ TOK.

Toku B pa3mu4HbIX
cpenax

Conep:kanue y4yeOHOro MaTepuaJa:

DNEeKTPUYECKUI TOK. Y CIOBUSL CYHIECTBOBAaHUS 3JIeKTpuueckoro Toka. Mcrounuku Toka. Cuna
toka. IlocrossHubii ToOk. Hampsokenue. 3akon Oma Juisi yyacTka IEMU. OJEKTPUYECKOE
COIIPOTHBIIEHUE. YIeJIbHOE CONPOTHUBIIEHUE BemlecTBa. [locienoBarenpHoe, MNapajiesbHOE,
CMEIlIaHHOE COe/IMHEHUE MPOBOJHUKOB. PaboTa snexTpuueckoro toka. 3akoH Jxoyns-JIenna.
MoOIHOCTh 3NEKTPUYECKOTO0 TOKA. ODJIEKTPOJBMXKYIAs CHJIA M BHYTPEHHEE COIpPOTUBIICHHE
UCTOYHUKA TOKa. 3akoH Oma s moiHOM (3aMKHYTOH) anektpudeckoi menu. KopoTkoe
3aMbIKaHUE.

DNEeKTpOHHAsl MPOBOAMMOCTb TBEPJBIX METAIOB. 3aBUCUMOCTh CONPOTUBIICHUS METAILIOB OT
Temreparypbl. CBEpXMPOBOAMMOCTh. DJIEKTPUUECKUM TOK B Bakyyme. CBOWMCTBa 3JIEKTPOHHBIX
nyukoB. [lomynpoBoanuku. CoOcTBeHHass W MPHUMECHAs MPOBOJUMOCTH MOIYIMPOBOIHHUKOB.
CaoiicTBa p-n-nepexoja. [1osynpoBoHUKOBBIE MPUOOPHI. DIEKTPUICCKUA TOK B PAcTBOPAx U
pacruiaBax 3JIEKTPOIUTOB. DNEKTPOJUTUUYECKAS TUCCOUUALIUSL. DIEKTPOIU3. DIEKTPUUECKUI TOK
B razax. CaMOCTOSITEIbHBIM U HECAMOCTOSTENbHBIN pa3psan. Momuus. [1nazma

JlaGopaTopHble 3aHATHSA

JlabopaTtopHas padota 3. M3ydyeHne cCMEIanHoro COeIMHEHUs PE3UCTOPOB.
JlabopaTtopHas pabota 4. VI3aMepeHue aIeKTPOABIKYIIEH CUITbI HCTOYHUKA TOKA U €T0

BHYTPEHHETO CONPOTUBIICHUS

Tema 4.3
MarauTHOE TI0JIe.
DIIeKTpOMarHuTHas
WHYKIUS

Conep:xanue yueOHOro MaTrepuasa

[TocTostHHbIE MarHWUTHL. B3anmMoJeiCTBHE IMOCTOSHHBIX MAarHUTOB. MarHuTHoe moie. Bektop
MarHuTHOM uHAYKUMH. [IpuHnun cynepnozuumu. Jluauu marHutHOM uHAykuuu. Kaprtuna
JUHUI MarHUTHOM MHIYKIUU TOJIS MOCTOSHHBIX MarHUTOB. MarHuTHOE MOJi€ MPOBOJHMKA C
TokoM. KapTuHa nMHMI 10N JJIMHHOTO NIPSIMOTO NPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KAaTYHIKN ¢ TOKOM. OnbIT Opcrena. BzaumonecTBue MpoBOIHUKOB ¢ TOKOM. Cuina
Awmrniepa, ee Mmonynb U HampasieHue. Cuna Jlopenna, ee Monynb M HampabileHue. J[BHykeHue
3apsDKEHHOM YacTHULbI B OJHOPOJHOM MarHUTHOM rmoine. PaGota cunbl Jlopenma. SIBnenue
ANEKTpOMarHuTHOM MHIYKIMH. [loTok BekTopa MarHuTHOW MHAYKIMH. DJ(C MHAYKUMU. 3aKOH
ANIEKTpOMarHuTHOM MHAykuuu Papanes. BuxpeBoe anekTpuyeckoe moje. INEKTPOABMKYILAs
CWJia MHIYKLIHUH B ITPOBOJHUKE, TBHKYILIEMCS ITOCTYNATEIbHO B OJHOPOJHOM MarHUTHOM IIOJI€.
IIpaBmio Jlenna. MunyktuBHOCTh. fIBieHne camomuaykuuu. DJIC camMOMHIOYKIMH. DHEprus
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MArduMTHOTO ITOJIA KaTYIOIKKU C TOKOM. :‘)HGKTPOMaFHI/ITHOC I10JIE

[IpakTueckue 3aHsATHS

[Ipaktuyeckne paboThl: M3ydueHne MarHUTHOTO TMOJIA KAaTyIIKd C TOKOM. MccienoBanue
JeWCTBUS IOCTOSSHHOI'O MarHUTa Ha paMKy € TOKOM

JlabGoparopHble 3aHATHSA

JlaboparopHast pabota 5. 3ydeHwne sBIeHUS JJIEKTPOMATHUTHONW WHAYKIIUN

HpO(l)eCCI/IOHaJILHO OPUCHTHPOBAHHO€ COACPKAaHUEC (conepma}me NMPUKJIAAHOTO MOI[y.TIH)

HpaRTn'{ecmle 3aHATHSA

[IpakTrnyeckas padota: TexHuueckre yCTpoHWCTBA M MPAKTUYECKOE NMPUMEHEHHE: JIEKTPOCKOIL,
JJIEKTPOMETP, KOHJEHCATOP, KONMPOBAIBHBIM almapar, CTPYyWHBIA IPHUHTEp, aMIepMerp,
BOJIBTMETD, peocrar, UCTOYHUKHU TOKa, AJIEKTPOHArpeBaTEIbHbIC npudopsl,
AJIEKTPOOCBETUTENbHBIE IPUOOPHI, TEPMOMETP CONPOTHUBIIEHUS, BAKYYMHBIN MO, TEPMUCTOPHI
U (OTOpe3ucTopsl, MNOIYIPOBOJHUKOBBIA JAMOMA, TajdbBaHHKA, IIOCTOSIHHbIE MAarHHTBHI,
3JIEKTPOMArHUTBHI, 3JIEKTPOABUTATEIb, YCKOPUTEIIH 3JIEMEHTAPHBIX YACTUL], UHIYKIIHOHHAs I1€Yb.
[TpakTrueckas paboTa:Mepsl 21eKTPOOE30MaCHOCTH, NEKTPOCTAaTHYECKas 3AIIUTA, 3a3EMJICHHE

ANEKTPONPUOOPOB, KOPOTKOE 3aMbIKAHUE

Pazgea 5. KoJsie0anus 1 BOJTHBI

12

Tewma 5.1
MexaHU4ecKue 1
PIEKTPOMArHUTHBIE
KoJIe0aHMs

Conep:xanue yueOHOro Marepuasia

Konebarenbnast cucrema. CBoOonHble KojeOanusa. ['apmonuueckue koneOanus. Ilepuon,
4acToTa, aMIUIUTyAa U ¢a3a kosnebaHuil. [IpyKuHHBI MasTHUK. MaTeMaTH4ecKUil MasTHHK.
VYpaBHeHHEe TapMOHUYECKHX KojeOanuil. KuHemaTmyeckoe # JUHAMHUYECKOE OIHMCAHHUE
KosiebaTenbHOro JBMXeHus. lIpeBpaiieHne Hepruu npu rapMOHMYECKHX KojebaHusix. CBs3b
aMIUINTYZbl KOJeOaHWH HMCXOAHOM BEJIWYMHBI C aMIUIMTYAOW KoyieOaHMIl ee CKOpOCTH U
yckopenusi.  KonebGarenbHblii  KOHTYp.  CBOOOJHBIE  DJIEKTPOMAarHUTHbIE  KOJeOaHMs
B HUJCATBHOM  KojeOaTeabHOM  KOHType. AHaJOrMs  MEXAYy  MEXaHHUYEeCKUMH U
AJIEKTPOMArHUTHBIME  KoseOanusmMu. @opmyna TomcoHa. 3aKkOH COXpaHEHHS DHEPIrUU B
uJearbHOM KojebaTeabHOM KOHType. BBIHYyX/IeHHble MexaHuueckue Koyiebanus. Pe3oHaHc.
PezonancHas kpuBas. BbIHYXIeHHbIE 3JEKTpPOMAarHUTHbIe KojeOaHus. IlepeMeHHBIH TOK.
CuHycOMAQIBHBIA IEPEMEHHBI TOK. MOIIHOCTE MEPEMEHHOTO TOKa. AMIUIMTYIHOE U
JeiicTBYIOIIEe 3HaUEHNE CUIIBI TOKa U HampspkeHus. Tpanchopmarop. [IponsBoscTBo, nepenaya
U TOTpeOJieHne JIIEKTPUUYECKOW HHEpruu. OKOJOTMYeCKHe PHUCKH TMpH MPOU3BOJACTBE
aneKkTpuyeckoi s3Hepruu. KynpTypa ucrosnb30BaHus 3JEKTPOIHEPTUU B IOBCEHEBHON KU3HU

[TpakTueckue 3aHsATUS

OK 01, OK 02,
OK 04, OK 05,
OK 06, IIK 1.1
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IIpakTryeckue paboThI:

HccnenoBanne 3aBUCMMOCTH TIEpHOJa MallbIX KoleOaHWW rpy3a Ha HUTH OT JUIMHBI HUTH H
Maccel rpysa. MccnenoBaHne NepeMEHHOIO TOKa B LIENM M3 IIOCIENOBATEIBHO COEOMHEHHBIX
KOHJIEHCATOopa, KaTyILKH
U pe3ucTopa

Tema 5.2
MexaHUdecKue 1
PJIEKTPOMArHUTHBIE
BOJTHEI

Conep:xanue y4ye0OHOro MmaTepuasa

MexaHnueckue BOJHBI, ycloBHs pactpocTpaHeHus. Ilepumon. CkopocTh pacnpocTpaHEHUs U
muHa BosHBL.  llomepeunble W MpozoJibHbIE BONHBL MHTepdepenuus u  audpaxmus
MeXaHu4ecKux BOJH. 3ByK. CkopocTh 3Byka. I'pomkocTh 3Byka. Beicota Tona. TemOp 3Byka.
DONEeKTPOMarHUTHHIE BOJIHBI. YCIOBHUS H3JIy4EHUS JJIEKTPOMAarHUTHBIX BOJH. B3anMHas
opueHTtauuss BekTopoB E, B m v B anexkrpomMarHuTHOM BoaHE B BakyyMe. (CBolicTBa
NEKTPOMAarHUTHBIX  BOJIH:  OTPaKEHHME,  NPEJIOMJICHHE,  MOJspu3auus,  AUPpaKius,
uHTepdepeHys. CKOPOCTb 3JEKTPOMAarHUTHBIX BOJH. Illkanma 31eKTpOMarHUTHBIX BOJIH.
[IpuMeHeHHe SJEKTPOMATHUTHBIX BOJH B TEXHWKE M ObITY. [IpHHIMIBI paguoCBsi3u H
TeneBuAeHU. Paguonokanysi. DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYXKAKOUIEH Cpeibl

Tema 5.3
OnTuka

[IpsimonuHeitHOe pacripocTpaHeHHE cBeTa B OJHOpoAHOU cpene. Jlyu cBera. OTpakeHue cBeTa.
3akoHbI oTpakeHus cBeta. [locTpoenue nzobpaxkeHuii B muockom 3epkaie. [Iperomienue caera.
3aKkoHBI TPETOMJICHHUS CBeTa. AOCOJIOTHBIN IMOKa3aTenb mnpenomsieHus. I[lonHoe BHyTpeHHee
otpaxxeHue. [IpeaenbHblid yroi MoJIHOr0 BHYTPEHHETo oTpaxkenus. Jlucnepcust cera. CloxKHBIM
coctaB Oenoro cBera. [{Ber. CoOuparoiue u paccenBaroniye JUH3bI. ToHkas nuH3a. DOKyCcHOE
paccTosiHue M ONTHUYecKas cuja TOHKOW JuH3BL [locTpoeHune m3o00paxeHuil B coOMparomux 1
paccenBaronmx auH3ax. @opMyna TOHKOW JMH3BL. YBeIWUYeHUE, naBaeMoe JMH30M. [Ipemenst
MIPUMEHUMOCTH reoMmeTpuueckoi ontuku. MuTepdepenius csera. KorepeHTHbIE HCTOYHHKH.
VYcnoBus HaOm0IEHNs MaKCUMyMOB U MUHHMYMOB B MHTE€P(QEPEHLMOHHON KapTHHE OT JIBYX
cuH(pa3HbIX KOTePEHTHBIX UCTOYHUKOB. Judpakuus ceera. Judpakiuonnas pemierka. Y cIoBue
Ha6J'II-OZ[€HI/I$I rIaBHBIX ~MAaKCUMYMOB npn MnaacHuMu MOHOXPOMATHYCCKOIO CB€Ta Ha
nudpakMoHHyio pemietky. [lonspusamus ceeta

[IpakTueckue 3aHsATUS

ITpakTuyeckas pabora: HabOnronenue nucnepcuu cBeTa

JlabopaTopHble 3aHATHS

JIaboparopHas pabota 6. MI3mepeHune noka3aTes MPeIoOMICHUS CTEKIa
JlabopaTopHas pabora 7. McciemoBanue CBOWCTB H300paKeHU B TMH3AX

IIpodeccnoHanbHO OPUEHTHPOBAHHOE COJePKaAHNeE (CONePKAHUE TPUKJIATHOTO MOTYJIs1)

IIpakTuyeckue 3aHATHA
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[Ipaktuyeckas pabora: TexHUYECKHE YCTPOMCTBA M INMPAKTHUECKOE NMpPUMEHEHHe: ceiicMorpad
ANEKTPUYECKUI 3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JIMHUU AJIEKTPOIIEpPEay, MYy3bIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3ByKOBasl TMAarHOCTHKA B TEXHUKE U MEIULMHE, pajap, pagHuONpUEMHUK,
TeJeBU30p, aHTeHHa, Tenedon, CBU-neus, ouku, naymna, GoroanmapaT, IpOESKIIMOHHBIN amnmapar,
MHUKPOCKOII, TEJIECKOIl, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIeTKa, MOISIPOUI, TEIECKOIL.
[Ipaktrueckas pabora: Bunbl m3mydenuit. Buapl criektpoB. CriekTpsl uicmyckaHusi. CreKTpbl
nornomeHus. CrnekTpanbHbld aHanu3. CHeKTpalibHbIE KIIacChl 3Be3l. Y IbTPapHuOIETOBOE
nznydenue. Mudppakpacnoe n3nydenne. Pentrenosckue yun. x nmpupona u cBoiictea. Illkana
ANEKTPOMAarHUTHBIX U3yYEHHM

Pa3znen 6. OcHOBBI cienAJIbLHOM TEOPUHM OTHOCUTEIbHOCTH OK 01, OK 02,
Tema 6.1 Conep:xanue yueOHOIro Marepuasia OK 04, OK 05,
OCHOBBI TEOPUH I'paHunpl OpPUMEHMMOCTH KJIAaCCMYECKOW MexaHuku. IlocTynaTel crenuanbHOM —TeopuH OK 06
OTHOCHUTEIIEHOCTH OTHOCUTEJIBHOCTU: MHBAPHMAHTHOCTh MOJYJIS CKOPOCTM CBe€Ta B BaKyyMme, IPUHIMII

OTHOCUTENIbHOCTH DiHITelHa. OTHOCHTENBHOCTh OJHOBPEMEHHOCTH. 3aMeNJICHHE BPEMEHH H
COKpaIlleHUE JUIMHbI. DHEpPrusi U MMIIyJbC CBOOOJHON yacTuibl. CBsA3b Macchl C 3HEprueil u
MMITYJIbCOM CBOOOJTHOM YacTUIIbl. DHEPrHsl MOKOsl CBOOOHON YaCTHUIIbI

Pasznen 7 .KBanToBas pusuka OK 01, OK 02,
Tema7.1 Coaep:xanue yueOHOro MaTepuasia OK 04, OK 05,
JJIEMEHTHI ®oronsl. Popmyna Ilnanka cBsizu sHeprunm (POTOHA € €ro 4acTOTOM. DHEPruss U HMITYJIbC OK 06, IIK 1.1

KBAaHTOBOM OIITHKH

¢orona. OtkpbiTHe U uccrnepoBanue @orodpgexra. Ombitel A.I. CromneroBa. 3aKoHBI
dbotorddekra. YpaBuenue DinmreitHa s poroaddexra. "KpacHas rpanuna" dorodddexra.
JNlaBnenue ceera. OnbiTel I[1.H. JlebeneBa. Xumudeckoe elCTBHE CBETA

Tema 7.2
Ctpoenne atoma

Conep:xanue yueOHOro Marepuasa

Mogens aroma Tomcona. OmnbiTel Pesepdopaa mno uccienoBaHHIO CTPOEHHUS aTOMA.
[Inanerapnas mozxens atoma. Iloctynmatel bopa. U3nmyuenue u morsjoimeHue (GOTOHOB mpu
IIEPEX0/Ie€ aTOMa C OJHOIO0 YPOBHS PHEPruM Ha Apyrod. Buasl cnektpoB. CnexkTp ypoBHeH
SHEpPIruM aroma Bojaopoja. BosHoBbIe cBoiicTBa wactul. Bomuer ne bpoia. KopmyckynspHo-
BOJIHOBOM Jyanu3M. Jludpakuus s31eKTpoHOB B KpucTajuiax. CHOHTaHHOE M BBIHYXKACHHOE
W3JIy4eHHE. Y CTPOICTBO M MPUHIIMAI pabOTHI 1a3epa

HpaKTI/ILICCKI/IC 3aHATUA

[IpakTnueckas pabora: Habmonenue nTuHeR4aToro crnekTpa

Tema 7.3

Coaep:xaHue yueOHOro MaTepuaJia
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IATOMHOE SI7IpO

MeTtoapl HaOMIOACHUS U PErHCTPAIMM dJIEMEHTapHbIX yacTull. OTKpPBITHE PaJHOAKTHUBHOCTH.
OmnbiThl Pesephopaa mo onpeneneHuio cocraBa paaroakTUBHOTO u3nydeHus. CoiicTBa anbpda-,
Oera-, raMMa-usnydyeHus. BnusHue paavoOaKkTUBHOCTH Ha JKUBBIE OpraHu3Mbl. OTKpbITHE
npotoHa u HelTpoHna. Hykimonnas moaens sigpa Ieitzen6epra-MBanenko. 3apsan sapa. MaccoBoe
yucno sapa. M3otomnbel. Anbda-pacnaz. DIEKTPOHHBIM W MO3UTPOHHBIM OeTa-pacran. ['amma-
u3JlyyeHue. 3aKOH paJMoaKTUBHOIO pacnajia. DHEPrus CBsI3U HYKJIOHOB B siipe. SIepHbIE CUIIBIL.
Hlebekt wmaccel sapa. SnpepHbie peakiuu. JleneHwe W CcuHTE3 suep. SaepHBIA peakTop.
Tepmosinepubiii cunte3. [IpoGieMbl M HEPCHEKTHBBI SIIEPHON SHEPreTUKU. DKOJOTHUECKHUE
aCHeKThbl  SIIGPHOM  SHEPreTHKU.  OJeMEHTapHble  4acTulbl. OTKpbITUE  IO3UTPOHA.
DyHIaMEHTAJIbHBIE B3aUMOJECHCTBUS

HpaKTI/IquKI/IC 3aHATHA

ITpakTuyeckas pabora: MccnenoBanue TpekoB yacTuil (110 TOTOBBIM (oTorpadusim)

IpodeccoHaIbLHO OPHEHTHPOBAHHOE CO/IEPKaHME (COTepPKAHNE MPUKJIATHOTO MOXYJIs)

HpaKTI/IquKI/IC 3aHATUA

[IpakTuueckas padora:

1. lenoBas urpa: IloHsATuUsA, CBsI3aHHBIE C MU3YYEHHEM METOJOB HAy4HOI'O IIO3HAHUSA: SIBJICHHE,
HAy4HBIN (akT, TUroTe3a, (pu3nyeckas BEIMYMHA, 3aKOH, TEOpHs, HaOIr0IeHUE, SKCIIEPHMEHT,
MOZEIIMPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

2. [Ilpaxktmueckass pabora: TexHuueckue ycTpoicTBa UM TNPAKTUYECKOE MPUMEHEHHE:
¢doTodneMeHT, GoTonaTUNK, CoHEUHas OaTtapes, CBETOAMO/, CIIEKTPOCKOI, Jia3ep, KBAHTOBBIM
KOMIIBIOTEP, TO3UMETP, KaMepa BuiibcoHa, siepHbIil peakTop, aToMHas 6oMba

Pa3nes 8.2s1eMeHTHI aCTPOHOMMH U ACTPOPU3MKH

Tema 8.1
JJIeMEHTbI
ACTPOHOMHUU U
acTpo(hU3UKH

Conep:xanue yueOHOro MaTrepuasa

Bun 3Be3gHoro He6a. Co3Be3aus, sipkue 3Be3/Ibl, MJIAHETHI, UX BUAUMOE JBHXkeHHe. ColHeuHas
cuctema. [lmanersl 3emHol rpynmbl. [Imanersi-rurantel. Manbie Tena COTHEYHOW CHUCTEMBI.
Connne, ¢otocdhepa u armocdepa. ConHeunas akTuBHOCTh. Mcrounuk sHeprun CosHna u
3Be€311. 3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKH: MAcCa, CBETUMOCTb, PAJNYC, TEMIEpATypa, UX
B3aMMOCBSA3b. 3BE3/bl IVIABHON I1OCJIEOBATEIBLHOCTH. 3aBUCUMOCTD 'Macca - CBETUMOCTB' JUIS
3B€3l IUVIABHOW IIOCJENOBATEIBbHOCTH. BHyTpeHHee crpoeHue 3Be3n. CoOBpEMEHHBIE
MIPECTABICHUS] O NPOUCXOXAEHMH M 3Bomounu ConHua M 3Be3[. OTallbl KU3HU 3BE3.
Muieunsiit [1yTe - Hama [Mamaktuka. CnimpanibHasi CTpyKTypa ['allakTuKu, pacnpenesieHue 3Be3/I,
raza u neutd. [lonoxxenue u nBuwxenue Connma B [amaktuke. Ilnockas u chepuyeckas
noacuctemsl ['amaktuku. Tunel ranaktuk. Paguoranaktuky v kBasapbsl. YepHbIe JbIpBI B sIpax
rajakTHK. Beenennas. Pacimupenne Beenennoit. 3akon Xa66ma. Paz6eranue ramaktuk. Teopus

OK 01, OK 02,
OK 04, OK 05,
OK 06
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Meraranaktuka. Hepenennbsie mpo6aemMbl aCTpOHOMUHT

Bonwsmoro B3peiBa. Mojens «ropsiueli Bceenmennoii». Macmrabnas cTtpykTypa BcenenHnoil.

JlabopaTopHble 3aHATHSA 1

JIaGoparopHas pabota 8. HabmoeH1s HEBOOPYKEHHBIM I71a30M C UCIOIb30BAHUEM

KOMIIBIOTEPHBIX IPUIOKEHUHN IJIS1 OIPEETICHHS [IOJI0KEHHS] HEOEeCHBIX 0OBEKTOB Ha

KOHKPETHYIO JIaTy: OCHOBHBIE co3Be311s CeBEpHOro Molylapus U sipKue 3Be3/1bl

CamocrosiTesibHas pabora. Busbl TennoBsIx JBUraTenei 4
I[IpoMe:xxyTouHasi aTTecTanus (3a4€T C OLICHKON) 2

Bcero:

72
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3. YCJIOBUS PEAJIN3AIIMM YUYEBHOM TUCIIUTIJIMHBI

3.1. s peaam3auvu NPOrpaMmMbl Y4eOHOH AMCHHUIUVIMHBI MPeLyCMOTPEHbI
cJeayolne cnenuajbHble MOMeleHus:

Kabuner «I"'yMaHUTApHBIX U COMMATHLHO-3KOHOMUYECKUX TUCITUTUTHHY OCHAIICH:

- CHEeUMATM3UPOBAaHHOM MeOenpl0 M CcHUCTEMON XpaHeHus (pabounme Mecrta
oOydaromuxcsi, pabouee MeCTO MpenojaBarens, MmKapbl IS XpaHEHUs Pa3IaTOYHOTO
JTUJAKTUYECKOTO MaTepuaia u Jp.);

- TEXHUYECKHE cpeACcTBa 00yueHUs: (KOMIBIOTEP C BO3MOKHOCTBIO MOJKIIIOUEHUS
K  UH(OPMAIMOHHO-TEIEKOMMYHUKAlIMOHHOW ~ cetu  «WHTepHEeT»,  MpOeKTop,
MyJbTUMEIUIHOE 000pynoBanue, MDY);

- y4eOHO-HarISAHbIE TOCOOUS (KOMIUIEKTHl YUeOHBIX TaOJIHIl, CTCHIOB, IJIAKaTOB
" 7p.);

- JTUIaKTHYECKHE MaTepHasibl (3aJaHus I MPAKTUYECKUX padoT, IS pa3HBIX
BUJIOB OILIEHOYHBIX MPOIIEYP U AP.).

3anel (0MOIMOTEKA, YNTAIBHBIN 3aJ1 C BBIXO/IOM B ceTh IHTEpHET).

CrenpanbHOE TOMEIIEHUE I OpPTaHM3aIlMM  CaMOCTOSITEIIBHONW — PaboThI,
OCHAILIEHHOE 000PYy/I0BaHUEM:

- KOMITBIOTEpHAsT TEXHUKA (KOMIIBIOTEPHI C BO3MOXHOCTHIO TOJKIIIOUCHUS K
UH(OPMAIIMOHHO-TEJIEKOMMYHUKAITMOHHON ceTH «IHTepHeT», MpUHTEP, CKaHeD ).

3.2. UugopmannoHHoe o0ecnieyeHne peain3alui NPorpaMmbl

Jns  peanuzanuu  nporpaMmbl  OuOMMOTe4HBIM  (OHI — 0Opa3oBaTeNbHOU
OpraHW3alluy pacrojaracT IMEeYaTHBIMA M OJJEKTPOHHBIMH O00pa30BaTEeNbHBIMU U
UH(OPMAIIMOHHBIMH ~ PECypcamMH, pPEKOMEHJIOBAaHHBIMH I  HCIOJb30BaHUS B
o0pa3oBaTeIbHOM IpolLIecce.

3.2.1. OcHOBHBIE TeYATHbIE U (UJIH) JTeKTPOHHbIE U3IaHUS

1. ITypeimea H. C., Baxeesckass H. E., Hcaes /I. A , Hapyrun B M , ®usuka
bazoBsriit ypoBenb. Yuebnuk nns CI1O — 2024, 512 c.

3.2.2. J/lonoJHUTEIbHbIE HCTOYHUKHU

1. HoBas o6pa3zoBatenwsHas cpena. — URL: http://www.edu.ru/ — Pexxum mocrtyna:

cBOOOHBIN. — TeKCT: 2NMeKTpOHHBIH. (1aTta obpamenus: 06.02.2026)
2. Vuurenbckuit moptasn. — URL: https://www.uchportal.ru/load/31 — Pexum

noctyna: ceoboansiid. — [lencoBer. HoBoctu obpazoBanus. — URL: https://pedsovet.org/—

Pexxum noctyma: cBoGomubiii. — TekcT: 3meKTpoHHBIA. TEKCT: AIeKTpOHHBINA. (nara
oOpamenus: 06.02.2026)
3. Hayunas snektponHas Oubnuorexka (HOb). — URL: http://www.elibrary.ru/ —

Tekct: anekTpoHHbIH. (maTa obpamenus: 06.02.2026)
4. Enunas xojuteknus IHQPPOBBIX oOpa3oBarenbHbIX pecypcoB. — URL:
http://school-collection.edu.ru/ — TekcT: anekTpoHHbIH. (HaTa oopamenus: 06.02.2026)



http://www.edu.ru/
https://www.uchportal.ru/load/31
https://pedsovet.org/
http://www.elibrary.ru/
http://school-collection.edu.ru/
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4. KOHTPOJIb ¥ OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOU

JUCHMUIJIUHBI

I/I3ylle1me AUCHHUIIIMHBI 3AKAHYUBAECTCHA 3a4emom ¢ ouenxoﬁ

Oo6mas, npodeccnonaibHasA
KOMIeTEeHI A

Pa3nen, tema

Tun oeHoYHbIX
MeponpHuATHI

OK 01.Bre16upats crioco0bt
penieHus 3a1a4
npohecCHOHATBLHOM
JIeSATEIbHOCTH
MMPUMCHHUTCIILHO K pa3JINYHbIM
KOHTCKCTaM

P1 Tema 1,2,3 II-o/c
P2 Tema 1,2,3 I1-o/c

OK 02.Hcnonp30BaTh
COBpPEMEHHBIE CPEJICTBA
MOMCKa, aHAJIN3a U
WHTEpIpeTanuu HHPOPMAIIHH,
1 nH()OPMAIMOHHBIC
TEXHOJIOTHH JIJI BBIIOJIHEHUS
3a/1a4 IpodeccHoHaIbHOM
EeITEIbHOCTH

P1 Tema 1,2,3 I1-o/c
P2 Tema 1,2,3 I1-o/c

OK 03. IlnanupoBats u
peaan30BbIBaTh COOCTBEHHOE
npoeccuoHaIbHOE U
JUYHOCTHOE Pa3BUTHE,
PEIPUHIMATENbCKYIO
NeSITebHOCTD B
npodeccuoHanbHOM chepe,
UCIOJIb30BaTh 3HAHUS 1O
(uHaHCOBON T'PaMOTHOCTH B
Pas3INYHbIX )KU3HEHHBIX
CUTYyalHAX

Pl. Temer 1.1.,1.2, 1.3
P2. Temsr 2.1.,2.2.,2.3.

P3.Temsr 3.1.,3.2.,3.3,,34.,
3.5.

P7. Temm 7.1.,7.2.

OK 04.9¢dexTuBHO
B3aMOJCHCTBOBATh U
paboTaTh B KOJUIEKTUBE U
KOMaHJIe

P1 Tema 1,2.3 I1-o/c

P2 Tema 1,2,3 II-o/c

OK 05.0cymiecTBisATh yCTHYIO
Y IUCbMEHHYIO
KOMMYHUKAITUIO Ha
rOCYJapCTBEHHOM SI3bIKE
Poccniickoit denepanyu ¢
y4eTOM 0COOeHHOCTEH
COITMATBHOTO M KYJBTYPHOTO
KOHTEKCTa

P1 Temal,2,3 IT-o/c

P2 Tema 1,2,3 II-o/c

OK 06. ITposaBnsaTh
rPaKIaHCKO-TTaTPUOTHYECKYIO
MO3UIHUIO, IEMOHCTPUPOBATH

P1 Tema 1,2,3 I1-o/c

-YCTHBIN 0IIPOC;

- (ppoHTaNBHBIN OMpPOC;

- OIICHKA KOHTPOJIBHBIX PadoT;
- HaOJII0/IeHUE 33 XOJIOM
BBITOJIHEHUS TA00PaTOPHBIX
pabor;

- OIICHKA BBITIOJIHEHUS
71a00paTOPHBIX padoT;

- OIICHKA MPAKTUYECKHUX
pabort (pemeHus
Ka4eCTBEHHBIX, PACYECTHBIX,
npodeccuoHaNbHO
OpUEHTUPOBAHHBIX 3a71a4);

- OIICHKA TECTOBKIX 3aJIaHUIM;

- HaOJIIOICHHE 33 XOJI0M
BBITTOJTHEHHS
WHIUBUAYAIIbHBIX IPOCKTOB U
OIIEHKA BBIMTOJIHEHHBIX
IPOEKTOB;

- OIICHKA BBITTOJIHEHUS
JIOMAIIIHUX CaMOCTOSATENbHbIX
paboT; - HaOMIoIcHUE U
OLIEHKa pelIeHus Keic-3a1a4;

- HaOJII0/IEHNE U OLIEHKA
JI€JI0OBOU UTPBI
YeTHBIN onpoc

3ayer ¢ OLEHKOH




25

OCO3HAHHOE MOBEJICHUE Ha
OCHOBE TPaIULIMOHHBIX
POCCUHCKHX TYXOBHO-
HPaBCTBEHHBIX I[EHHOCTEM, B
TOM YHUCJIE C yYETOM
rapMOHH3aLUU
MEXHAIIMOHAIbHBIX U
MEXPEJIUTUO3HBIX
OTHOUICHU, TPUMEHSATD
CTaHJapThI
AHTUKOPPYIMLHUOHHOTO
MOBE/ICHUS

P2 Tema 1,2,3 I1-o/c

I1K.1.1 ITpoexTupoBarhb
mporecc 00y4eHusl Ha OCHOBE
(denepanbHbIX
rOCy/IapCTBEHHBIX
00pa3zoBaTebHBIX
CTaH/apTOB, MPUMEPHBIX
OCHOBHBIX 00pa30BaTEIIbHBIX
MpPOrpaMM Ha4aJIbHOTO
obmero oopa3oBaHus

P2. Tems1 2.1.,2.2.,2.3.

P3.Temn 3.1.,3.2.,3.3.,3.4,,
3.5.

P7. Temm 7.1.,7.2.

- OIICHKA BBITMTOTHCHHUS
71a00paTOPHBIX padoT;

- OIIEHKA MPAKTHYECKHUX
padort (pemeHus
KaueCTBCHHBIX, PACUCTHBIX,
npodeccuoHanbHO
OpPUEHTUPOBAHHBIX 3a71a4);

- OIICHKA TECTOBBIX 3aJIaHUM;

- HaOJII0ICHHE 32 XOJI0M
BBITIOJTHEHUS
WHMBUIYAIBHBIX TPOCKTOB U
OIICHKA BBIMTOJHEHHBIX
MIPOCKTOB;

- OIIEHKA BBITIOJTHEHUS
JIOMAIITHUX CaMOCTOSITEIBHBIX
paboT; - HabmoIeHre U
OLICHKA pPElIeHUs Kelc-3a1a4;

- HaOJII0/ICHHE U OlIEHKA
JIEJIOBOW UTPBI
YeTHBIN onpoc
3aueT ¢ OLEHKON
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