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JAIIO «MPIIO») B kayecTBe MPUMEPHOI MPOrpaMMBbI C y4eTOM IMpodeccHOHANbHON HalpaBICHHOCTH
IporpaMM CpeaHero MpodecCHOHATLHOTO 00pa3oBaHUs, pealu3yeMblX Ha 0a3e OCHOBHOTO OOIIETO
00pa30BaHMs C MOJIYICHUEM CPETHETO 00IIero 00pa3oBaHusl.
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1. O6man xapakTepucTHKA padoyeii mporpaMMbl 0011e00pa30BaTEeIbHON JUCIHIIMHBI
«Duzuka»

1.1. MecTo THCHUIUIMHBI B CTPYKTYpe o0pa3oBaTesibHO# nporpammbl CIIO:

OobmeoOpa3oBaTtenbHas  guciuiuimHa — «DPu3nka»  SBISETCS  00S3aTelNbHOM  YacThiO
0011e00pa3oBaTeIbHOrO IUKJIa 00pa3oBaTelibHON MporpamMMmbl B cooTBeTcTBHH ¢ @I'OC CIIO mo
cnenuanbHocT 31.02.01 JleuebHoe neno.

1.2. leqn u muIaHupyeMble Pe3yabTAThl 0CBOEHHUS TUCHUTLINHBI:

1.2.1. leau AucUnJIMHbI:

CopepxaHue NpoOrpaMMbl 0O0IIEOOpa30BaTEIBPHON TUCHUIUIMHBI DPHU3WMKa HANpaBiICHO Ha
JOCTHIKCHHUE CIICAYIONIUX LIEJICH:

® (QopmupoBaHHE y O0YYaIOLIUXCS YBEPEHHOCTH B LEHHOCTH O0pa30BaHMs, 3HAUMMOCTH
¢bu3nyeckux 3HaAHUK JUI1 COBPEMEHHOTO KBAIM(UIUPOBAHHOIO CHELMAINCTA NPU OCYLIECTBICHUU
ero nmpodeCCUOHATBHON ACSITEITLHOCTH;

® (opMUPOBAHUE ECTECTBEHHO-HAYYHOU I'PaMOTHOCTH;

® oBjajgeHHe crenuduyeckord CcucTeMol (U3NYECKUX TOHSATHHA, TEPMHHOJIOTHEH U
CHMBOJIUKOM;

® (OCBOCHHE OCHOBHBIX (PM3NYECKUX TEOPUU, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJIaJICHHUC OCHOBHBIMHM METOJAAMU HAYYHOI'O IO3HAHHUA IIPUPOIBI, HCIIOJIB3YyEMbIMU B
(1)I/ISI/IKC (Ha6J’IIOI[€HI/IC, OIIMCAHHUC, UBMCPCHUC, BBIABUKCHUC I'MITIOTC3, ITPOBCIACHUC BKCHGpI/IMeHTa);

® OBJIAJACHUC YMCHUSIMHU 06pa6aTLIBaTL JaHHBIC JKCIICPUMCHTA, OOBSACHATH MOJIYYCHHBIC
pPe3yibTaThbl, YCTAHABJIMBATHL 3aBUCHUMOCTU MCKIAY (1)I/I3I/I‘16CKI/IMI/I BCINYHNHaAMH B Ha6JHO,Z[aCMOM
SABJICHHH, ACJIAaTh BBIBOAbI,

® (opmupoBaHue yMeHHUs peniaTh GU3UUECKUE 33/1a4l Pa3HBIX YPOBHEU CIIOKHOCTH,

® Dpa3BUTHE [TO3HABATEIIbHBIX UHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPUYECKUX CIOCOOHOCTEN B
npouecce NpUOOpeTeHUs] 3HAHUW C MCIOJNb30BAHUEM Pa3IMYHBIX HCTOYHUKOB HMH(OpMALMM U
COBPEMEHHBIX HMH(QOPMAIIMOHHBIX TEXHOJOTUH; YyMeHul QopMmynupoBatb M 0OOCHOBBIBATh
COOCTBEHHYIO MO3UIIMI0O MO OTHOLIEHWIO K (pu3nueckod uHPOpMaluu, MOIYy4aeMOM M3 pa3HBIX
HUCTOYHUKOB;

® BOCHHUTAHUE YyBCTBA TOPJOCTH 32 POCCUMCKYIO (PU3UYECKYIO HAYKYy.

1.2.2. TlnanupyeMsbie pe3yJbTaThbl OCBOEHHS 0011€00pPA30BATENbHON JUCHUNJIHHBI B
coorBeTcTBHH ¢ PI'OC CIIO u Ha ocuoBe PI'OC COO

O6mue xomnerennuu (nanee — OK) u mpodeccuonanbubie kommereHuu (namnee — [1K)
®I'OC CIIO B COOTHECEHMH C JUYHOCTHBIMHU, METANPEIMETHBIMU U MPEAMETHBIMU PE3YJIbTaTaMu
00ydenus 6azoBoro ypoBHsi(naiaee—I1P6) ®I'OC COO mnpeacrasieHsl B TAOIHIIE:



Kon
H HAaHMEHOBaHUe
(popmupyembIx
KOMIIeTeHIN I

I[InanupyemMble pe3yJibTaThbl 0CBOEHHS POrPaMMBbI 10 AU CUUILJIMHE

Oo0mrue

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

OK 01. Beibupats
CIIOCOOBI penIcHHs 3a/1a4
npodeccnoHaTEHOM
JeSTEIbHOCTH
MPUMEHHUTEIBHO

K Pa3JInYHbIM
KOHTEKCTaM

JImyHOCTHBIE pE3yibTaTbl AOOJDKHBI OTpaXaTb B YaCTH
TPYAOBOT'O BOCIIMTAHUA:
- TOTOBHOCTBb K TpyAay, OCO3HAHHWEC LNCHHOCTHU MACTCPCTBA,

TPYIOIO0ue;

- TOTOBHOCTD K aKTHBHOU IEeITEILHOCTH
TEXHOJOTHYECKOMH

51 COLIMAILHON HaTPaBJICHHOCTH, CIIOCOOHOCTH
UHUIMUPOBATh,  IUIAHHUPOBaTh W CAMOCTOSTEIBHO

BBITIOJIHATD TaKYI0 JCATCIbHOCTD,

- WHTEpeC K pa3iuyHbiM chepam mpodecCHOHATLHOU
JESITEIIbHOCTH,

- TOTOBHOCTH U CHOCOOHOCTh K  00pa3oBaHUIO
U caMo00pa30BaHUIO Ha MPOTSHKEHUN BCEH JKHU3HH,
MeTtanpeaMeTHbIE pe3yNbTaThl IOJKHBI OTPAXKAaTh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATEILHBIMU JIEHCTBUSMU:

a) 0a30BBIC TOTUYECKHE ICUCTBUS:

CaMOCTOSITENIbHO  (POPMYJMPOBATh M  aKTyalIH3UPOBATH
npobiemy, paccMaTpuBaTh ee BCECTOPOHHE;
YCTaHABIIMBATh CYIIECTBEHHBIM MPU3HAK WA OCHOBAHUS

I CpaBHEHHUs, KiacCHpUKAIMH W 0OOOIICHUS;
ONpeNeNsATh LUEIN NEATeIbHOCTH, 33JaBaTh MapaMeTpbl U
KpUTEPUHU

UX  JIOCTH)KEHMS;  BBISBISATH  3aKOHOMEPHOCTH U
MIPOTUBOPEUUS

B PacCMaTpPUBAEMBIX SIBICHUSX
0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

IMIP6 1. CdhopMupoBaHHOCTh NPEACTABICHUNH O POJIH
U MecTe (PU3MKH U aCTPOHOMHUHU B COBPEMEHHOM HayuyHOH
KapTUHE MHUpa, O CHUCTEMOOOpasyrouel poiau (pusuku
B Pa3BUTHUU €CTECTBEHHBIX HAYK, TEXHUKU U COBPEMEHHBIX
TEXHOJOTHH, O BKIAJAE€ POCCUHCKUX U 3apyOEKHBIX
yYEHbIX-(DU3UKOB B  pa3BUTHE HAayKd; [TOHUMaHHE
(¢u3MUecKoil  CYIIHOCTH  HAOJIOaeMBIX  SIBJICHHUU
MHUKPOMHpA, MaKpoMHpa U Meramupa; HOHUMaHHE POJIH
aCTPOHOMUU

B NPAKTHUYECKOW JIEATEILHOCTH YeJIOBEeKa M JajbHEeHIIeM
HayYHO-TEXHHUYECKOM  pa3BUTHUH, pomu bu3nku
B (opMUpOBaHMM Kpyro3opa M  (QYyHKIHMOHAIBHOM
IPaMOTHOCTH 4YeJOBEKa Ul pELIEeHUs NPaKTUYECKUX
3ajau;

I[MP6 2. CdopmupoBaHHOCTH YMEHHH pacro3HaBaTh
¢usnueckue  sgBiAeHHWS ~ (IPOIECChl) H  OOBACHATH
WX Ha OCHOBE U3YYEHHBIX 3aKOHOB, pPaBHOMEPHOE
U  PaBHOYCKOPEHHOE  NPSIMOJIMHEWHOE  JBUKCHHUE,
cBOOOZIHOE TaJeHue Tell, ABM)KEHHE IO OKPY>KHOCTH,
WHEpLUs,  B3aUMOJAEHUCTBHE  Tel,  KoyiebaTelbHOe
JBUKEHHE, PE30HAHC, BOJIHOBOE MABIDKEHHUE; auddysus,
OpOYHOBCKOE JIBUKEHUE, CTPOSHHE XKHUIKOCTEH U TBEPABIX

TeJl, W3MEHEHHe o0bemMa Tel TpH  HarpeBaHUU
(oxymakaeHuu), TEMJIOBOE paBHOBECHE, HCIIApPEHHE,
KOHJEHCAlMs, IUIABJICHUE, KPUCTAIIM3AlUs, KHUIIECHUE,

BJIIQXXHOCTh BO3/AYyXa, CBSI3b CpEIHEW KUHETHYECKOU
SHEPTUU TEIMJIOBOIO JBMKEHMSI MOJIEKYJ C abCOJIOTHOM
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- BJIAJACTb HaBBIKaMH y‘Ie6HO-HCCHC,HOBaTeHBCKOﬁ n

NPOCKTHON  JCSITEIBHOCTH, HABBIKAMH  Pa3pCIICHHS
npo0Jem;

- BBUSIBIISITh  NPUYHUHHO-CJICJCTBEHHBIC  CBSI3U |
AKTYAJIM3UPOBATH 3a1a4y, BbIIBHUT'AaTh TUIIOTE3Y (&9

pelIeHUs, HaXOOUTb AapryMEHThl M JOKa3aTelIbCTBA
CBOMX YTBEpXKICHUM, 3aJaBaTh IapaMeTpbl U KpUTEpUU
peleHus;

- AQHAJIM3MPOBATh IIOJYYCHHBICE B XOJE pEUICHUs 3aJadyu
pe3yJbTaThl, KPUTUYECKH OLIEHUBATH UX JOCTOBEPHOCTD,
IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHUSX;

- yMETb IIEPEHOCUTHh 3HAaHUA B II03HABATEIBHYIO U
IIPAaKTUYECKYIO YaCTH )KU3HEIEATEIbHOCTH;

- YyMETb MHTErPUPOBATh 3HAHUSA U3 PA3HBIX IPEIMETHBIX
o0OJacrei;

- BBIJBUTaTb HOBBIE WHJEH, INpellaraTb OpPUTHHAIbHBIC
MIOAXOABI U PELICHHUS;

- IPOSIBJISITh  CIOCOOHOCTh MX MHCIHOJB30BAHUSA B
ITO3HABATEJILHON U COLIUAIIBHOW MTPAKTHKE

TeMIepaTypoi, TMOBBIINICHUE JIaBJICHUsA Ta3a MpPHU €ro
HarpeBaHuu

B 3aKpBITOM COCYylle, CBSI3b MEXAYy M[apaMeTpaMu
COCTOSIHUSI Ta3a B M30MpOLECcCax; dJIEKTpHU3alMs Tell,
B3aUMOJICICTBUE 3apsiI0B, HArpeBaHHWE IPOBOJHUKA C
TOKOM, B3aMMOJECHCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHJIYKIUS, JEACTBUE MAarHUTHOTO TOJI HA IPOBOJHUK C
TOKOM

W JIBIDKYITUHCS 3apsll, 3JICKTPOMArHUTHBIC KojeOaHus
M BOJIHBI, NPSIMOJMHEHHOE pacIpOCTPaHECHHE CBETA,
OTpakeHHE, TpeJoMIIcHUE, WHTepdepeHIus, nudpakius
u MOJISIpU3aIs CBETA, JIUcrepcust CBETa;
dotoanekTpuyeckuii  3QQeKT, CBETOBOC  JaBJICHHEC,
BO3HMKHOBEHME JIMHEMYATOro CHEKTpa aroMa BOJIOPOja,
€CTECTBEHHAsI U UCKYCCTBEHHAsI PaJIOAKTUBHOCTb;

[IP6 3. BnageHue OCHOBOIOJIATAIOMUMH (PU3NICCKUMHU
MOHATUSAMH W BEIUYMHAMH,  XapaKTEePU3YIOIIUMHU
¢u3nueckre Mpouecchl (CBA3AaHHBIMU C MEXaHHYECKUM

JABHKXCHHUEM, B3aI/IMOI[€I\/JICTBI/IeM TCJI, MEXAaHUYCCKUMH
KOJICOAHUSIMH u BOJIHaAMH, ATOMHO-MOJICKYJIAPHBIM
CTPOCHUEM BCIIICCTBA, TCIIJIOBBIMUA ImponecccamMu;,

JJIEKTPUYECKUM M MAarHATHBIM TOJISIMH, JJIEKTPUUYECKUM
TOKOM, DJICKTPOMAarHUTHBIMH KOJEOAHHSIMHU W BOJHAMU;
ONTUYECKUMH SBJICHUSAMH; KBAHTOBBIMH SIBIICHUSIMH,
CTPOCHHUEM aTOMa M aTOMHOTO fJIpa, PaTMOAKTUBHOCTHIO);
BJIAJICHUE  OCHOBOIIOJATAlOIUMH  ACTPOHOMUYECKUMU
MOHSITUSIMH, TTO3BOJISIIOIIMMH XapaKTepU30BaTh MPOIIECCHI,
MPOUCXOASAIIME Ha 3Be3/laX, B 3BE3JHBIX CHUCTEMaX,
B MEXTaJaKTHUYECKOW cpefie; IBIKEHHE HEOECHBIX Tel,
ABOJIIOLMIO 3Be311 U BeeleHHoid;

I[IP6 4. Brnagenue 3aKOHOMEPHOCTSIMH, 3aKOHAMHU
u TeopusMHu (3akoH BcemupHoro Tsarorenus, [, 11 u III
3akOHbl HBIOTOHA, 3aKOH COXpPaHEHHS MEXAHUYECKOU
SDHEPrMH, 3aKOH COXPAHECHUS MMIIYJIbCA, MPUHUHII
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CYNEpPHO3ULMM  CHJI,  HPUHLMI  PaBHOIPABHOCTU
UHEPLUAJIbHBIX ~ CHUCTEM  OTCYE€Ta;  MOJEKYJAPHO-
KMHETUYECKYI0 TEOpPHUI0 CTPOEHMSI BEIIECTBA, TIa30BbIE
3aKOHBI, IIEPBBII  3aKOH  TEPMOJUHAMHKH;  3aKOH
COXpaHEHHUs DJIEKTPUYECKOro 3apsna, 3akoH KyioHa,
3akoH OMa mJis ydacTka 1enu, 3akoH Oma i MOJIHOU
JJIEKTpUYECKON uenu, 3akoH Jlxkoyna - JleHma, 3akoH
JNIEKTPOMAarHUTHOM  MHIYKLUHM, 3aKOH  COXPaHCHHUs
SHEPruy, 3aKOH HPSIMOJIMHEWHOIO PACIpPOCTPaHEHUS
CBETa, 3aKOH OTPAXEHUS CBETA, 3aKOH IIPEIOMIICHUS
CBETa; 3aKOH COXPAHEHMsI SHEPruH, 3aKOH COXpPaHEHUs
UMIIyJbCa, 3aKOH COXPAHEHHUsS D3JIEKTPUUYECKOIo 3apsja,
3aKOH COXpaHEHMsI MacCcOBOro 4Hclia, mocTyiaTel bopa,
3aKOH pPaavoOaKTUBHOTO pacrnaza); YBEPEHHOE
UCIIOJIb30BaHUE 3aKOHOB U 3aKOHOMEPHOCTEH IpHU aHaIu3e
(bu3NYeCKUX SIBICHUH U IPOLIECCOB;

[IP6 6. BnaneHue OCHOBHBIMM METOJaMH HAay4YHOI'O
NO3HAHUS, MCIOJNB3YeMbIMH B  (HU3UKE: IPOBOJUTH
MpsIMbIE U KOCBEHHBbIE M3MEpPEHUs (PU3NUECKUX BEJINYUH,
BBIOMpAsi ONTUMAJIBHBIM CIOCOO M3MEPEHUs U UCHOJIb3Ys
W3BECTHBIE METOJBI OLICHKH ITOIPEIIHOCTEN W3MEpPEHUH,
IPOBOJIUTHh HCCIEOBAHUE 3aBUCUMOCTEH (U3NUECKUX
BEJIMYMH

C HCHOJb30BAHUEM TMPSIMbIX HM3MEpPEHHUH, OOBACHATDH
MOJIyYeHHbIE  pe3yJbTaThl, HUCHONB3YS  (pU3MUeckue
TEOpUHU, 3aKOHbl M TIOHATHUSA, M JEJaTh BBIBOIBI;
coOiroAaTh nMpaBuia 6€30MacHOro TpyAa MpU NMPOBEIECHUN
HCCIIE0BAHUI

B paMKax Yy4eOHOro OKcliepuMeHTa U  ydeOHo-
HCCIIEIOBATENbCKON JEATEIBHOCTH C  MCIIOJIb30BaHUEM
HU(POBBIX U3MEPUTENIBHBIX YCTPONCTB U J1abOpaTOPHOTO
o0opynoBanusi;  cOPMHPOBAHHOCTb  IpeJICTaBICHHM
0 MeToAax IIOJIy4eHHUs HAayYHbIX AaCTPOHOMHYECKHX
3HAHUH,




[TP6 7. ChopMHUpPOBAHHOCTH YMEHHS DPEIIaTh PACUCTHHIC
3aJa4yd  C SIBHO 3aJaHHOM  (U3UYECKON  MOJEeINblo,
MCTOJNIB3Ys (PU3MYECKHE 3aKOHBI U MPUHIIHUIBI;, HA OCHOBE
aHaJIM3a yCJIOBHS 3aJlauM BbIOUpaTh (PU3HUECKYIO0 MOJEIb,

BBICTSATE  (DM3WYECKHE  BEIUYMHBI W (OPMYIIBI,
HE0OXOaMMBIE

JUISE €€ pEeIIeHUs, MPOBOJUTH pacuyeThl U OICHUBATH
pPEATbHOCTh  TOJYYCHHOTO  3HAYCHHUS  (U3UYCCKOM

BEJIMYMHBI, pEIIaTh KAaueCTBEHHBIC 3aJa4M, BBICTpAaWBas
JIOTHYECKH HENMPOTHUBOPEUHBYIO IEMOYKY PaCCYXIACHHIMA
C OIOpON Ha U3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU
U GU3NYECKUE SIBICHUS

OK 02. Ucnonb3oBath
COBpPEMEHHBIE CPEJICTBA
MOMCKa, aHanu3a

Y UHTEpIpeTalun
uHpopmManuu

1 uHGOPMAIMOHHBIE
TEXHOJIOTHH

JUTSL BHITIOJTHEHUS 33724
npogecCuOHAITBHON
NEeATEIbHOCTH

JInyHOCTHBIE pe3yNbTaThl JOJDKHBI OTpakKaThb B 4YacTH
LIEHHOCTU HAyYHOI'O MTO3HAHUS:

- c(OpMHPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HayKdl M OOIIECTBEHHOM IPaKTHKH, OCHOBAHHOIO Ha
JMAJIore KYyJbTYp, CIIOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO
MecTa

B IIOJIUKYJIbTYPHOM MHUPE;

- COBEpPLICHCTBOBAHHWE S3BIKOBOM W  YUTATEIbCKON
KYJIBTYPBI KaK CPEJICTBA B3aUMOJEHCTBUS MEKIY JIIOJbMU
Y TIO3HAHUSI MUPA;

MetanpeaMeTHbIE pe3yNbTaThl JOJKHBI OTPaXkKaTh:
Osnanenue YHUBEpCAIbHBIMHU y4eOHBIMU
MIO3HABATEJILHBIMU JIEHCTBUSAMMU:

B) paboTa ¢ uHpopmaIuei:

- BJAJeTh HaBbIKAMM TMOJIyuYeHHs HHGOpMALMU U3
HCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEITLHO
OCYIIECTBIIATh IOMCK, aHalu3, CHUCTEMATH3aLUI0 U
MHTEPIIPETalNI0 HHPOPMALIMK Pa3IMYHBIX BUAOB U (HOpM
IIPEJICTaBIICHHUS],

- HCII0JIb30BaTh

CpencTBa MH(OPMaIIMOHHBIX

I[IP6 5. VYMeHue yduTHIBaTH TpaHUIBl MPUMEHEHUS
W3YYCHHBIX (DM3MUYECKUX MOJEINICH: MaTepualibHas TOYKa,
VMHEpLUalbHasl CUCTEMA OTCYETa, UACAIbHBIN ra3; MOAeIn
CTPOCHHUSI Ta30B, JKUJIKOCTEH M TBEPIBIX TEJI, TOYCUHBIN
JJEKTPUYECKUN  3apsi,  sAIepHas  MOJENIb  aroMa,
HYKJIOHHAasi MOJENIb AaTOMHOTO sipa TIPU PEIICHUH
(dbuzmvecKux 3aay;

[MP6 9. CdopmupoBaHHOCTE COOCTBEHHOW TMO3HUIIMH
10 OTHOIIEHUIO K (pU3ndecKoil mHpopMaIuu, moTydaeMon
U3 pa3HbIX UICTOYHUKOB, YMEHHI HCIIONB30BaTh HU(POBHIE

TEXHOJIOTHH JUTS IIOUCKA, CTPYKTYPUPOBAHHSI,
UHTEpIpeTallid U TpeACTaBICHUs Y4eOHOW M HaydHO-
MONYJIIPHOM nH(popMaIuu; pa3BUTHE yYMEHUN

KPUTHUYECKOT'0 aHaJIN3a MoJIy4aeMoi HHpOpMaIuu




U  KOMMYHUKAI[MOHHBIX  TEXHOJOTHH B  pEIICHUU
KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX M OPraHHU3aI[HOHHBIX
3aa4 ¢ coOM0IeHHeM TpeOOBaHUI H)PrOHOMUKH, TEXHUKH
0€30MacHOCTH, THTHEHBI, PeCypcocOepeKeHusl, IPAaBOBBIX
U OTUYECKMX  HOpPM, HOpM  HMH(OPMALMOHHOMN
0e30MacHOCTH

OK 03. [lmanupoBaTh

U pPeaJn30BbIBAThH
coOCTBEHHOE
npodeccuoHansHOe

Y JINYHOCTHOE Pa3BHUTHE,
MpeANPUHIMATEIBCKYIO
JeSTEIILHOCTD

B npoeccroHanbHoi
cdepe, UCTIOIB30BaTh
3HAHUSA T10 IPABOBOU

1 (MHAHCOBOM
IrPaMOTHOCTH

B Pa3JIMYHBIX
KU3HEHHBIX CUTYaIIHSIX

JIn4HOCTHBIE pE3yNbTaThl JOJDKHBI OTPAXKaTh B 4YacTH
JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS:

- CcHoCOOHOCTh OLEHMBATh CHUTYallUl0 U HpPUHUMATb
OCO3HAHHBIC pEUICHUS, OPUEHTUPYACh HA MOPAJIBHO-
HPaBCTBEHHBIE HOPMBI
Y LIEHHOCTH;

-OCO3HAHME JIMYHOI'O BKJIAJ B IIOCTPOCHUE YCTOMYHMBOIO

Oynyuiero;

MetanpeaMeTHbIE pe3yNbTaThl IOJKHBI OTPAXKAaTh:
Osnanenue YHUBEPCATbHBIMHU peryasTUBHBIMU
JEUCTBUSIMHU:

a) caMOOpTaHHU3aIUs:

- CaMOCTOSITETHO  OCYIIECTBISATh  MO3HABATEIbHYIO
NEeSTENIbHOCTh,  BBISIBIATH ~ MPOOJEMBI, CTaBUTh W

dbopMyIupoBaTh COOCTBEHHBIC 33/1a4l B 00pa30BaTeIbHOM
JESITENIbHOCTH

Y )KH3HCHHBIX CUTYAIIHSX;

- CaMOCTOSITENTLHO COCTAaBIATh IJIaH PELICHUs MPOOIEeMbI
C Yy4eTOM HWMEIOIIUXCS  PEecypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHNI;

0) CaMOKOHTPOJIb!

UCIIONIb30BATh MPHEMBI pepIieKCUn IS OLEHKU CUTYaIlUH,
BBIOOpA BEPHOTO PEIICHHUS;

- YMeTh OIIEHHWBAaTh PUCKU U CBOEBPEMEHHO MPUHUMATh
pEIICHUS TI0 UX CHIDKECHUIO

I[IP6 9. CdopmMupoBaHHOCTH COOCTBEHHOW IO3UIIHH
10 OTHOIIEHUIO K pr3nudeckoil nHpOpMAIIUHU, TTOTydaeMOn
U3 Pa3HBIX UCTOYHUKOB, YMCHUH HCIIOJIb30BaTh U(POBHIC

TEXHOJIOTHH JUTS IIOUCKA, CTPYKTYPUPOBAHHSI,
UHTEpHpeTallil M NpEeACTaBICHUs Y4eOHOW M Hay4HO-
HONYJIIPHOMN nHpOpMAILINH; pasBUTHE yMEHUI

KPUTHUYCCKOI'O aHaJIn3a nonyqaeMoﬁ I/IH(bOpMaL[I/II/I

OK 04. DpdexTuBHO
B3aUMOJCUCTBOBAThL

JImgyHOCTHBIE pE3yiabTaTbl AOJDKHBI OTpaXaTb B YaCTH
HNCHHOCTH HAYYHOT'O ITO3HAHU:

I[IP6 10. OBnanenue ymeHUsIMH paboTaThb B TpyMIe
C  BBIIOJIHEHUEM  pa3IMYHBIX COLMAIBHBIX  POJIEH,
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u paborath
B KOJIJICKTHBE
Y KOMaH/Ie

-OBJIaJICBAHUE HAaBBIKAMHU  y4eOHO-HCCIICIOBATEIbCKOM,
MIPOCKTHOM M COIMATILHOM IS TEIbHOCTH;
MeranpeamMeTHbIe pe3yIbTaThl JOKHBI OTPAXKaTh:
OBnajgeHne  yHUBEpPCATbHBIMH  KOMMYHHUKATHBHBIMHU
JCUCTBUSIMU:

0) cCOBMECTHas I€ITEIIbHOCTD:

- MMOHUMATh W WCIOJB30BaTh MPEUMYIIECTBA KOMaHIHON
Y UHIUBUIyaJIbHOW PabOTHI;

- BBIOMPATh TEMATHKy W METOJbI COBMECTHBIX JIEHCTBUI
C y4eToM OOUIMX HHTEPECOB M BO3MOXKHOCTEH Ka)I0ro
YyJIeHa KOJIJICKTHBA,

- TpUHUMATh  [EJM  COBMECTHOM  JCSATCIBHOCTH,
OpPTaHHW30BBIBATh W KOOPJUHUPOBATH ICHCTBHS TI0 €€
JIOCTMDKCHHIO: COCTaBIIATh IUTaH JACHCTBUM, pacmpeneisiTh

pojii C Y4YeTOM MHEHHMH Y4aCTHUKOB, OOCYXIaTb
pe3yibTaThl COBMECTHOM paboThl;

-OLIEHMBaTh KAauecTBO CBOEro0 BKJaJa U  KaXJIOTo
y4aCTHMKAa  KOMaHAbl B  OOmMH  pe3ynbTaT 1o
pa3zpaboTaHHBIM KPUTEPUSIM;

OgBnanenue YHUBEPCATbHBIMU PEryJIsTUBHBIMU
NEUCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:
- MPUHUMATh MOTHBBI U apTyMEHTHI JPYTUX JIOACH MPHU
aHaJIM3€e PE3yNbTATOB JIEATETHbHOCTH

IUIAHUPOBATD paboty IpYNIIbL, paloHaIbHO
pacnpenensirtb JESITEIbHOCTh B HECTaH/IapTHBIX
CUTyallUsiX, aJeKBaTHO OIEHMBATh BKJAJ KaXJOro H3
Y4aCTHUKOB TpyHIIbI
B PELICHHE PacCMAaTPUBAEMOI TPOOIIEMBI

OK 05. OcymiecTBisiTh
YCTHYIO U IUCbMEHHYIO
KOMMYHHKAIUIO HA
rOCYZapCTBEHHOM SI3bIKE
Poccuiickoit deneparun
C y4eToM 0coOeHHOCTEH
COLIMAJIBHOTO U
KYJIbTYPHOI'O KOHTEKCTa

JlugHOCTHBIE PpE3yNbTaThl JIOJDKHBI OTpa)kaTh B YaCTH
ACTETUYECKOTO BOCTIUTAHUS:

- ACTETHUYECKOE OTHOIIEHWE K MHpPY, BKIIOYAs ICTETHUKY
ObITa, HAYYHOTO U TEXHHUYECKOTO TBOPUYECTBA, CIIOPTA,
TpyAa

1 OOIIECCTBEHHBIX OTHOIICHHUH;

B 00JIaCTH MAaTPUOTHYECKOTO BOCTTUTAHUS TIPOSIBIISITh:
-IIEHHOCTHOE OTHOLIEHUE K TOCYIapCTBEHHBIM CUMBOJIAM,
HUCTOPUYECKOMY M TIPUPOTHOMY HACIIEIUIO, TTaMSITHUKAM,

I[IP6 1. CdopmupoBaHHOCTh TMPEACTABIECHUNA O POJIH
U MecTe (PU3UKU U aCTPOHOMHMU B COBPEMEHHOW Hay4HOI
KapTUHE MHpa, O CHUCTEeMOooOpasyroleil poiu (U3UKU
B Pa3BUTHUU €CTECTBEHHBIX HAYK, TEXHUKU U COBPEMEHHBIX

TEXHOJOTHM, O BKJIaJ€ POCCUHUCKUX U 3apyOeKHBIX
YYEHBIX-(DU3UKOB B  pa3BUTHE HAayKd; [TOHHMaHHE
(dbu3mdYecKkoil  CymHOCTH  HAOJIOMAeMBIX  SIBIICHUUN

MHUKPOMHUPA, MAaKpOMHpa U MEraMHupa; MOHUMAaHHE POJIH
aCTPOHOMHHU
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TpaguuusM HapojoB Poccuu, noctmxenusim Poccum B
HayKe, HICKYCCTBE, CIOPTE, TEXHOJIOTUSX U TPYIIE;
MertanpeameTHble pe3yabTaThl T0JKHBI OTPAXKaTh:
OBnaziecHue  yHMBEPCAIbHBIMM  KOMMYHUKATHBHBIMU
JIEHCTBUSMU:

a) o0meHue:

- OCYIIECTBIIATh KOMMYHHKAITUU BO BCEX cepax KU3HH;

- Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPCHUSA
C UCITIOJIb30BAHUCM S3BIKOBBIX CPCACTB

B MIPAKTUYECKON JEATEILHOCTH YeNIOBEKa U JalbHEHIIeM
HAyYHO-TEXHUYECKOM  DPa3BUTHHM,  poilu  (DU3HKHK
B (opmupoBanum Kpyrozopa H (QYHKIHOHAIBHOM
TPAaMOTHOCTH 4eJOBEKAa JUIS PEIICHUS MPAKTHYECKUX
3amay

OK 07. CoxmelicTBOBaTHL
COXpaHEHUIO
OKpY>KaroIen cpespl,
pecypcocOepekeHHtIo,
MIPUMEHSTH 3HAHUS 00

JInyHOCTHBIC pe3yiibTaTbl AOOJDKHBI OTpaXaTb B YaCTH
9KOJOTHYCCKOI'0 BOCITMTaHHA:

- C(I)OpMI/IpOBaHHOCTB 9KOJIOTUYECKOM KYJIbTYPHI,
IIOHMMaHHC BIIMSTHHUA COMaJIbHO-3KOHOMHNYCCKUX
MpoucCCoB Ha COCTOSHHC HpHpOZ[HOﬁ W COLMaJIbHOU

IIP6 8. CdopMUpOBaHHOCTb  YMEHHS  IPUMEHSTbH
[OJlyYeHHblE€  3HaHUA A1 OOBSCHEHUS  YCJIOBUM
OpoTeKaHus (U3NYECKUX SIBICHUM B NpUpoAe U UL
IPUHATUSA TPAKTUYECKUX PEIICHUH B ITOBCEJHEBHOU
XKHU3HU JUIsL oOecrieueHust 0€30MacHOCTH IPU OOpaIEHUH C

M3MEHEHHH KITHMATA, cpenbl, OCO3HAHHE rJ100aJIBbHOTO XapakTtepa | OBITOBBIMH MPHOOpAaMH U TEXHUYECKUMH YCTPOMCTBAMH,
NIPHHLKIBI GepexnBoro | oK OTOTHHCCKHX npobiem; 3 3 COXpaHCHHMsS  310pOBbS U CO6J’IIOZLCHI/I}Iv HOpM
NMPOM3BOJICTEA, - TUIAHWpOBaHME M  OCYIIECTBICHHE JCHCTBMA B | OKONOTMYECKOrO TOBEACHWA B OKPYKAIOWEH CpEne;
(b deKTHBHO OKpY)KAlOIIEd ~ Cpefe Ha OCHOBE 3HAHWA  LENCH | IOHMMAHHE HGO6XOI[I/IMOCTI/£ IIPUMEHEHUs JOCTHKECHUU
NeiicTBOBATh YCTOHYHBOTO PasBHTHA JENI0BEYECTBa; bu3uku U TEXHOJIOTHI JUIL  PalMOHAIBHOTO
B Upe3BBMAIHBIX AKTMBHOE HENPWATHE JEHCTBHH, NPHHOCAUMX BPEJ | PHPONONIONB30BAHHA
CHTyamusx OKpYXKarolllen cpene
IIK 1.2. - VYMeHHe [NpPHUMEHATh IIOJIY4YEHHbIE 3HAHWSA JUIS | - BJIAJIETh 3aKOHOMEPHOCTSMH, 3aKOHAMU M TEOPHUSMH
ObecneunBaTh OOBSICHEHUS SBJICHH, IMPOLECCOB, YCIOBMM, cuTyanuil, | (3akoH BcemupHoro tsrorenus, [, II u III 3akoHbI
COOITIOICHHE BO3HMKAIOIIUX B IPAKTUYECKOM JeATEIbHOCTH W Ui | HplOTOHA, 3aKOH COXpAaHEHHMs MEXaHWYECKOW DSHEpIuw,
CaHUTAPHO- npUHATHS 3()(HEKTUBHBIX PEIICHUN 3aKOH COXPAaHEHUS MMILYJbCa, NPUHLUI CYINEPIO3ULIHU
SIIHIEMUOTOTHIECKIX - HHCHHHHMHHpOBaVHHOCTL U OTBETCTBEHHOCTh 3a | CWJI, MPHUHIMI PABHONPABHOCTU HHEPLUHUAIBHBIX CHCTEM
[IPABIIT U HOPMATHBOB pe3ynbTaThl y‘leﬁl;IOI/I ACATENILHOCTH M IOATOTOBKH K | OTCYETa; MONEKYNIAPHO-KHHETHIECKYIO TEOPHIO CTPOCHHS
- npodeccuoHaNbHON NeSTENbHOCTH. BEILIECTBA, ra3oBble 3aKOHBI, TIEPBBII 3aKOH
MEHIHHCKOR - CaMOCTOSITENNFHOCTh NIPU PELICHUH PAa3IMYHbIX YUEOHBIX | TEPMOJMHAMMKH, 3aKOH COXPAHEHHS DSJIEKTPUYECKOTO
Opranmsatn 3apsga, 3akoH Kymona, 3akon Oma it yyacTka IEIu,

nu HpOI/ISBO)ICTBeHHI)IX 3aga4.
- YMmenune
II03HaBaTEIbHON

HUCIIOJb30BaTh
JACATCIIBHOCTH

pa3uyHbIe
TSt

BUJIBI
perieHus

3akoH Oma JUIsi MOJTHOM AJIEKTPUYECKOM LenH, 3aKOH
Jxoyna - JleHna, 3aKOH 3JE€KTPOMArHUTHON WHAYKIWH,
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HPOU3BOICTBEHHBIX 3a71a4.
- VYMenue 10OBIBaTh M HCIOJIB30BaTh HWH(POPMAIHMIO B
cdepe npodeccuoHATBHON N1eATETHHOCTH.

- VYMeHue WHCHoabp30BaTh CpeAcTBa HMH(OPMALMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOT I B
petreHur 1podecCHOHANBHBIX 3a/a4.

- KommyHuKabensHOCTh, yMEHHE BHICTPANBaTh
KOHCTPYKTUBHBIC B3aMUMOOTHOILICHHUA B KOMaHIIHOfI
paboTe no peueHuto o0mux NpodeccuoHaNbHbIX 3a/1auy.

3aKOH COXpPAHEHUs DHHEPruH, 3aKOH NPSIMOJIUHEHHOro
pacrpocTpaHeHHs CBETA, 3aKOH OTPa)KEHUsS CBETa, 3aKOH
MIPEJIOMJIEHUS] CBETA; 3aKOH COXPAHEHHUS DHEPIHH, 3aKOH
COXpaHEeHMSI UMITYJIbCa, 3aKOH COXpaHeHHUs
JIEKTPUUYECKOrO 3apsfia, 3aKOH COXPAHEHUS MacCOBOIO
yuciaa, HocTyiaarel  bopa, 3akoH  paJnOaKTHBHOTO
pacraga); yBEpEHHOE  HCIOJIb30BAaHUE  3aKOHOB U
3aKOHOMEPHOCTEH IpH aHalu3e (PU3MUECKUX SIBICHUH U
IIPOLIECCOB

coOyroaTh MpaBWiIa OHKCIUTyaTallMd OOOpYHOBaHHUS MU
oxXpaHbl Tpyna mpu paboTe B IOMELIEHUSAX C
aCeNTUYECKUM PEXKUMOM;

coOuro1aTh TpeOOBAHUS OXpaHbl TPY/la MPH 0OpalleHUH ¢
OCTPBIMHU (KOJIIOIIMMU U PEXYIIMMH) HHCTPYMEHTAMH,
OMOJOrM4ECKUMH MaTepHalaMu.

[IK 2.1. IIpoBoauTh
oOcieioBanne
MalHEHTOB C LEIbIO
JINarHOCTUKHU
HEOCII0KHEHHBIX
OCTpPBIX 3a00JIeBaHU
U (UJI1) COCTOSIHUM,
XPOHUYECKHX
3a00JIeBaHUM M MX
o0ocTpeHuit, TpaBM,
OTpaBJICHUI

- YMeHuEe aHaJIM3UpOBaTh U MPUMEHATH TOJyYEHHBIE
3HaHUS JIsl OOBSICHEHUS SBIIEHUH, MPOIIECCOB, YCIOBHIA,
CUTYaIlMi, BOZHUKAIOIIUX B MPAKTHYECKOW JESITEIbHOCTH
U 17151 TpUHATUSA 3G (HEKTUBHBIX PEIICHUN.

- JIUCIMTUIMHUPOBAHHOCT W OTBETCTBEHHOCTH 32
pe3ynbTaThl MpoheCcCHOHATBHON AeSITENFHOCTH.

- CaMOCTOSITETLHOCTh ~ MPU  PEHIEHUH  Pa3IMYHBIX
IIPOU3BOCTBEHHBIX 3a/1a4.

- YMenue HCIIOJIB30BaTh pa3ynuHbIE BH/JIBI
[I0O3HABATEIILHON JIeATEIbHOCTH JUTS peuieHus

IMPON3BOJACTBCHHBIX 3aa4.

- YMeHue no0bIBaThb M HUCHOJIb30BAaTh HH(MOPMAIHMIO B
chepe mpodeccoHaTbEHON e TENHHOCTH.

- KommyHuKabenbHOCTb, yMeHue BBICTPANBATh
KOHCTPYKTUBHBIC B3aUMOOTHOIIICHUA B KOMaHHHOfI
paboTe 1o pereHn o o0muX NPo(ecCHOHAIBHBIX 3a/1a4.

- C(i)OpMHpOBaTI) YMCHUSA IMIPUMCHSATD IMOJIYYCHHBIC 3HAHUA
JUIS TIPUHATHS MPAKTUYECKUX pEIIEeHU B MOBCEIHEBHOM
XKU3HU, A obecriedeHnst 0€30MacHOCTU MpU OOpalieHuH
¢ OBITOBBIMU IPUOOpPAMU U TEXHUUECKUMH YCTPOHCTBAMH,
COXpaHEHHS  3/I0pOBbSI W COONIONEHHS  HOPM
9KOJIOTMYECKOro TIOBEJICHUS B OKpYXarolleil cpene;
IIOHUMaHUE H€06XOI[I/IMOCTI/I MMPUMCHCHUA JIOCTI/DKCHI/Iﬁ

¢u3MKKH M TEXHOJNOTHMH Ui  pPalMOHAIBHOTO
MPUPOIONOIB30BAHUS;
- chopMUpPOBAThH YMEHUS IPUMEHSTh

NeKTpU(UIMPOBAaHHOE U pydyHOEe OOOpyAOBaHHE U
WHCTPYMEHT B JIEATEIBHOCTH (hesbaiiepa;

- chopMHUpOBaTh  3HAHHWS TEXHOJIOTHMH O0OCIEIOBaHUS
MAlMEHTOB C IE€JbI0 JUArHOCTUKU HEOCIOKHEHHBIX
OCTpBIX 3a00JieBaHUN U (WJIM) COCTOSHUN, XPOHHUYECKHX
3a00JeBaHUN U UX 0OOCTPEHMI, TPABM, OTPABJICHUH;

- copMHpOBaTH YMEHHSI COOII0AaTh TPEOOBAHUSI OXPAHBI

TpyZa B Ipo(ecCHOHATBHON e TeNbHOCTH (embamepa.
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2. CTpyKTYypa M cojiep:KaHHe 001e00pa3oBaTeIbHO 1 CHUIITHHBI

2.1.00beM QMCHUILIMHBI U BBl YU4eOHO# padoThl

Bup yueOHoii paboTbl

Oobvem ¢ uacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 108

B T.4.

OcHoBHOe cojiep:KaHue 88

B T. Y.:

TeopeTuyeckoe o0ydeHue 86

MIPAKTUYECKHUE 3aHATHS 2

IIpodeccnonanbHO OpMEHTHPOBAHHOE COJePKAHME 20

BT. U..

TEOopeTHYECKOe 00yUeHNE -
20

MPAKTUYCCKHEC 3aHATUA

IIpomexyTouynas arrecranus (AuddepeHIMPOBAHHBIN 324eT)

13



2.2. TemaTn4yeckni IJIAH U COJAEPKAHNE JUCHUILIMHBI «DU3NKA)»

BpeMeHu. CB0OOJHOE MajneHUe. YCKOpeHHue CBOOOMHOrO majeHus. KpuBonuHelHOe IBUKEHUE.
/[Br>KeHHE MaTepUaIbHOW TOYKH MO OKPYKHOCTH. YTJI0Basi CKOPOCTh, JUHEWHAsI CKOpOCTh. [lepuox
1 yactoTta. LleHTpocTpeMuTenbHOE YCKOpEHHE

[IpakTHyecKkue 3aHATHS

[TpakTiueckue paboThI:

3MepeHrie MTHOBEHHON CKOPOCTH.

VccnenoBaHue COOTHOLICHHSI MEXIY MYTSIMH, MIPOMJIECHHBIMHU TEJIOM 3a IOCJIEA0BATEIbHBIE PABHBIC
IIPOMEKYTKH BPEMEHH IPH PAaBHOYCKOPEHHOM JBMKEHUHU C HAYAJIBHON CKOPOCTBIO, PABHOW HYIIIO.

I/ISYLICHI/IC ABWIKCHUS IApHUKa B BSI3KOM JKMIKOCTH.

HaumeHnoBanue Coaeprxanue yueOHOro MaTepuasa (0CHOBHOe U NPogecCHOHAJIBHO OPUEHTHPOBAHHOE), O0bem | Popmupyembie
pa3aesioB U TeM JabopaTopHble U NPAKTHYECKHE 3aHATHS, PUKJIATHON MOAYJIb (IPH HAJTUYHUH) 4acoB | KOMIIETeHNH
1 2 3 4
Pa3nen 1. ®u3uka u MeTOIbI HAYYHOT'0 MIO3HAHMS 2
Tema 1.1 ConepikaHue y4eOHOro MaTepuasia 2 OK 03
Beenenue @du3uka - HayKa o npupoje. Hayuneie MeToabl MO3HAHUS OKpYXkKaromero mupa. Ponb sxcriepuMeHTal OK 05
U TCOPHUU B IMPOLIECCE MO3HAHMS MPHUPOJBL. DKCIIEPUMEHT B ¢u3uke. MoaenupoBanue (GU3NIECKUX
saBleHUH u mporeccoB. Hayunblie rumote3pl. @u3uyeckue 3aKOHbBI U TeOopuu. ['paHUIBI
MPUMEHUMOCTH (u3nyeckux 3akoHOB. I[lpunuun coorBerctBua. Poinp u Mmecto Qu3uku B
(bopMUPOBaHUN COBPEMEHHOM Hay4YHO! KapTUHBI MUPA, B MPAKTUYECKOU IEATEIBHOCTH JIOeH
Paznen 2. Mexanuka 16 OK 01
Tema 2.1 CopaeprxaHue y4eOHOro MaTepuaJia 4 OK 02
Kunemaruka Mexanuueckoe aBrkeHHE. OTHOCHUTENBHOCTh MEXaHHW4Yeckoro BwkeHus. Cucrema orcyera. OK 04
Tpaektopus. Ilepemenienue, cKOpocTh (CpeaHssI CKOPOCTb, MIHOBEHHAs CKOPOCTh) M YCKOpEHHE OK 05
MaTepUalbHOW TOYKHM, MX IPOEKIMH Ha OCH CUCTeMbl KoopauHar. CII0)KEHHE INEepeMELEHUN U OK 07
CJIO’)KEHUE CKopocTei. PaBHOMepHOE M paBHOYCKOpPEHHOE MpsMOJIMHENHHOe ABMkeHue. I'padpuku IK 1.2
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, NYTH U NEPEMEUICHUsS] MaTEpUaIbHOW TOYKH OT IK 2.1
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3yueHue ABMKEHUS Tea, OpPOIIEHHOTO TOPU30HTAIBHO

Tema 2.2 Copaeprxanue y4eOHOIo MaTepuaJia

J/lnHamuka [IpuHuun otHocurenbHOCTH ['anunes. Ilepssiii 3akoH HprotoHa. MHEpuuaibHble CUCTEMBI OTCYETA.
Macca Ttena. Cuna. [lpunmun cynepnosuuuu cui. Bropoit 3axkon HpioToHa st MatepuanbHOM
Touku B MHepuuaibHOl cucrteMe orcuera (MCO). Tperuii 3akoH HploToHa 17151 MaTepuasbHBIX
TOYeK. 3aKOH BceMupHoro tsaroreHusa. Cuiia Tsoxectu. llepBas kocmuueckas ckopocTs. Bec Tena.
Cuna ynpyroctu. 3akoH ['yka. Cuna Tpenus. Cyxoe TpeHue. Cuia TpeHHUsI CKOJIBKEHUS M CHJIa
rperust nokosi. Kosdduuuent tpenus. Cuna conpoTUBIIEHUS NPU JABHKEHUU Tella B KUJIKOCTH WM
raze. [locrynatenbHoe W BpamiaTenbHOE ABMKEHHE a0CONIOTHO TBEPAOro Tena. MOMEHT CHIIBI
OTHOCHUTENIbHO ocH BpaieHus. [1nedo cumnbl. Y ciaoBus pasHoBecus TBepaoro tena B UCO
[IpakTHyeckue 3aHATUA
[TpakTrueckue pabOThI:
3ydeHue ABMKEHUS OpycKa MO HAaKJIOHHOW TUIOCKOCTH IO JHCTBHEM HECKOIBKUX CHJL.
VccnenoBaHue 3aBUCHUMOCTH CHUJI YIPYTOCTH, BO3HHKAIOUIMX B JAe()OpMHpPOBAHHOW NPYXKHHE U
pe3nHOBOM 00paslie OT BEIHUUHBI UX Aedopmaluu.
lccenoBanue yClIOBUN paBHOBECHUS TBEPIOTO TeJIa, UMEIOIIEr0 OCh BPaICHUS

Tema 2.3 Conep:xxanue yueOHOT0 MaTepuaJia:

3aKOHBI COXpaHEHUs
B MEXaHUKE

IMnynbsCc MaTepUaabHOM TOYKHM, CHUCTEMbl MaTepUalbHBIX TOYeK. MMIynabCc CHiIbI U M3MEHEHue
MMITyJIbca Tena. 3akoH coxpaHeHusi umnyiabca B MCO. PeaktuBHOe nBmxeHue. Pabora cuiibl.
MormHocTs cunbl. KuHernueckass sHeprusi marepuaibHOM Toukd. Teopema 00 HM3MEHEHUH
KUHeTH4deckol  sHepruu. [loreHnmaneHas  SHeprus.  [loTeHumaneHas  dHEprus  ympyro
negopMupoBaHHONW MpyXHHbL. [loTeHIManpHas SHEprust Tejaa BOJU3M TOBEPXHOCTH 3EeMIIH.
[ToTeHMambHBIE M HEMOTEHIMATbHbIE CHIIBL. CBS3b paOOThl HEMOTEHIHUAIBHBIX CHII C U3MEHEHHUEM
MEXaHUYECKOM SHEPIHHM CHUCTEMBI Tell. 3aKOH COXPAHEHHMS MEXAaHWYECKOM HSHEpPruu. YIpPyrue Hu
HEYNpPYIrue CTOJIKHOBEHMS

[IpakTHueckue 3aHATHS

[TpakTudeckue paboThI:
l13y4yeHne CBA3M CKOPOCTEN TEJN IPU HEYNIPYTOM YyIape.
lccnenoBanue CBA3U pabOTHI CHIIBI C K3MEHEHUEM MEXaHWYECKOM SHEPTuH Tena

IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COAEpPKaAHMe (COAePKAHNE TPUKJIIATHOTO MOXYJIS)
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I[IpakTu4yeckue 3aHATHS

[Mpaktuyeckas pabora: TexHHuUecKHe YCTPOHCTBA W TNPAKTUYECKOE MPUMEHEHHE IO B
cnenuanbHocTd 31.02.01 JleyeOHoe nemo: CIMAOMETp, ABMIXKEHHE CHAPSIOB, IETHbIE M PEMEHHBIC
repefadyy, MOIIINUIHUKY, BOJOMET, KOINEp, HPYXUHHBIA IHCTOJIET, ABM)KEHHE MCKYCCTBEHHBIX
CIIyTHUKOB U PAKET.

[TpakTnyeckas pabota: Mcrnonb30BaHue 3aKOHOB MEXAHUKU JUIsl OOBSCHEHUs JBMIKEHHsSI HEOECHbBIX
Tel W I PAa3sBUTUS KOCMHYECKHUX HCCICIOBAaHUM, TIPAHULBI MPUMEHMMOCTH KJIACCHUYECKOU
MeXaHUKH. FIMHATanus HEBECOMOCTH

Bunpl Temionepenadn: TEIIONPOBOTHOCTh, KOHBEKITHS, U3TydeHUE. TermToeMKOCTh Tena. Y AeabHas
TEIUIOEMKOCTh  BemiecTBa. KonmuecTtBO  TeminoTel mNpu  Temionepenayde. llepBblid  3aKOH

Pa3nen 3. MoJiekyisipHasi QU3MKA U TEPMOJAMHAMHUKA 22
Tema 3.1 Conep:xanue yueOHOT0 MaTepuaJia: 6
OCHOBBI OCHOBHBIC TIOJIOKEHHS MOJIEKYJISIPHO-KUHETHYECKOH Teopun. bpoyHoBckoe aprkenue. uddysus.
MOJIEKYJIIPHO- XapakTep ABMKEHUS M B3aMMOJEHUCTBUS YACTHIL BellecTBa. Mojaenn CTpPOCHHs I'a30B, JKUIKOCTEH 1
KMHETHYECKOU TBEPABIX Tell U OOBSICHEHHWE CBOMCTB BEIECTBA HAa OCHOBE 3TUX Mojeieil. Macca U pazMepsl
TEOPUHU Mouekyi. KonnuectBo BeniectBa. [loctostnaas ABoraapo. TeroBoe paBHoBecue. TeMiepatypa u ee
n3mepenue. Illkama temneparyp Llenbcus. Mopens wupeanpHoro raza. OCHOBHOE YpaBHEHUE
MOJIEKYJISIPHO-KMHETUUECKOM TEOpUM HJealbHOro rasza. AOCOJIOTHAas TeMmIepaTypa Kak Mepa
CpeHEW KMHETUYECKOW YHEPTUHU TEIUIOBOTO JBMKEHMs yacTul] ra3a. [llkama remneparyp KenbBuna.
YpaBuenne MenneneeBa-Knaneiipona. 3akon Jlanmbrona. ['a3zoBeie 3akoHbl. M3omporeccel B
M7€aIbHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BELIECTBa: U30TepMa, U30X0pa, n3obapa
[TpakTHUeckue 3aHATHS
[TpakTHyeckue paboTHI:
l13MepeHre Macchl BO31yXa KJIacCHOM KoMHaTe. MccnenoBaHue 3aBUCUMOCTH MEXy ITapaMeTpaMu
COCTOSIHUS pa3peXEHHOI0 Ta3a
JlaGopaTopHble 3aHATHA
JlaGopaTopnast pabota 1. M3ydenne ogHOTO M3 U30IPOIIECCOB
Tema 3.2 Copepxxanue y4eOHOro MarepuaJia: 6
OCHOBBI TepMoauHaMudeckas cucTeMa. BHyTpeHHsS 3Heprusi TepMOAMHAMUYECKON CUCTEMbI U CIIOCOOBI ee
TEPMOJUHAMUKU n3MeHeHus. KonnyecTBo TemaoTel U pabota. BHyTpeHHsIsI SHEprusi 0IHOATOMHOT'O MJI€aJIbHOTO ra3a.
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TepMoauHaMuKu. [IpuMeHeHne mepBOro 3aKoHa TEPMOJMHAMUKHM K u3ompoueccaM. ['paduueckas
MHTEeprpeTanus padboTel ra3a. TemnoBble MamuHbl. [IpUHLOMIB JEHCTBUS TEIUIOBBIX MAIIKH.
[IpeoOpa3oBaHusi SHEPrHUH B TEIUIOBBIX MamuHaxX. KosddunumeHnt moneznoro aedcTBus (namnee —
KIIJI) temmoBoit wmamumubl. [lukn Kapuo u ero KIIJ[. Bropoit 3akoH TepMOIMHAMHKHU.
HeoOpaTuMOCTh IPOIIECCOB B MPUPOAE. DKOJOTHIECCKHE MTPOOIEMBI TETIOIHEPTCTUKH

HpaKTI/I‘ICCKI/Ie 3aHATHUA

[TpakTuueckas pabota: M3Mepenue yneiabHON TEIIOEMKOCTH

Tema 3.3
ArperaTHble
COCTOSIHUSI BEILIECTBA
1 (Qa3oBbIe
Mepexoabl

Conep:kaHue y4eOHOT0 MaTepuaJia:

[TapooOpa3oBanue u KoHAeHcalus. VMcnapenue u kumeHue. YaenbHas TeIioTa mapooOpa3oBaHMUs.
3aBUCHUMOCTb TEMIIEpPATypbl KHUIEHMSI OT JAaBJieHUS. AOCOJIOTHAs U OTHOCHUTEIbHAs BIIAXKHOCTh
Bo3ayxa. Hacermennsrii map. Tepgoe Temo. Kpucrammueckue u amopdHbie Tena. AHU30TPOIUS
cBoiictB  kpuctayuioB. Kugkue kpucramwisl. CoBpeMeHHble Marepuanbl. IlnaBnenue wu
KpUCTAIIM3aus. Y IeibHas Teruiora miaeneHus. Cyonumanus. Y paBHEHHE TEIIOBOro OanaHca

JlaGopaTopHble 3aHATHSA

JlaGopaTopHnast padota 2. Onpenenenre BIaXHOCTH BO3AyXa

IpodeccuoHaILHO OPHEHTHPOBAHHOE COepPKaHUE (Codep:KaHNe TIPUKIATHOTO MO/YJIs1)

HpaKanecm[e 3aHATHSA

[TpakTuyeckas pabota: TexHHYeCKHE YCTPOWCTBA M NMPAKTHUECKOE MPUMEHEHUE B CHEIHMaIbHOCTH
31.02.01 JleueGHoe menmo: Tepmomerp, OGapomerp. OmpeneneHue Macchl BO3AyXa B KOMHATe Hal
OCHOBE N3MEpEHUI 00beMa KOMHATHI, JaBJIECHUS U TEMIIepaTypbl BO3yXa B HEil.

[TpakTuyeckas pabota: TexHHUECKHe YCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHUE B CHELHaTbHOCTH
31.02.01 JleueOHOe mem0: qBUTATENh BHYTPEHHETO CTOpaHusi, OBITOBOM XOJIOIUILHUK, KOHIUIIUOHED,
TUTPOMETP U MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTHH MOJIYYE€HHUs COBPEMEHHBIX MaTepuajoB, B TOM
YyKclie HAHOMaTepHUaoB, U HAHOTEXHOJIOTUHU

Pa3nes 4. DjeKTpoaAMHAMMKA

24

Tema 4.1
DIIEKTPOCTAaTUKA

Conep:kaHue y4eOHOro MaTepuasa:

ONeKTpu3anusl Tell. ODJEeKTpUuecKuil 3apsia. J(Ba Buaga snexkTpuyeckux 3apsaoB. IIpoBogHukw,
MTUAJICKTPUKA U TOJYNPOBOAHUKUA. 3aKOH COXPAaHEHHUS AJICKTPUYECKOro 3apsiia. BzammomeiicTBue
3apsanoB. 3akoH Kynona. DnmekTpuueckoe moisie. HanmpspkeHHOCTh 3eKTpUYecKoro modis. [TpuHiumn
CYTEPHO3UINH IEKTPUUECKUX TMosiel. JIMHUM HanpsyKeHHOCTH 3ieKTpuyeckoro nojis. Pabora cun
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biekTpoctarudeckoro moiis. [lorennuan. PasHocTs moteHnyanoB. [IpoBOJHUKH M AUAJIEKTPUKH B
PIIEKTPOCTaTHYECKOM Tioie. JMdnekTpuyeckas MPOHHMIIAEMOCTh. DJEKTpoeMKOCTh. KonpaeHcarop.
DIEKTPOEMKOCTh TUIOCKOTO KOHJIEHCATOpa. DHEPTHsl 3apsHKEHHOTO KOHIEHCATOpa

[IpakTHyeCKUE 3aHATUA

[pakTrueckas padota: Mi3mepeHune 21eKTpOeMKOCTH KOHIGHcCaTopa

Tema 4.2
[TocTosTHHBIN
PIEKTPUYECKUI TOK.
TOKM B pa3iIMyHbIX
cpenax

Conep:kaHue y4eOHOT0 MaTepuaJia:

DIEKTPUYECKUN TOK. Y CIOBHs CyLIECTBOBAHUS 3JIEKTPUUECKOro Toka. Mcrounnku Toka. Cuia Toka.
[TocrosiHublil TOoK. Hanpspkenue. 3akoH OMa a8 ydacTKa LENH. DJIEKTPUUECKOE COIPOTHBIICHHUE.
Y nenpHOE compoTuBieHue BemecTsa. llocienoBarenbHoe, napawuiebHOE, CMEIIAHHOE COSAUHEHUE
poBoAHUKOB. PaboTa 3nexTpuueckoro Toka. 3akoH J[koyns-JIeHna. MOIIHOCTE 3JIEKTPUYECKOTO
TOKAa. DJEKTPOJBUXKYIAasi CUJIa U BHYTPEHHEE CONPOTHUBIEHUE UCTOYHMKA TOKa. 3akoH Oma ans
MOJIHOM (3aMKHYTOM) 3yieKTprueckoit nenu. KopoTkoe 3aMbIkanue.

OJIEKTPOHHAs NPOBOJAMMOCTb TBEPABIX METANIOB. 3aBUCUMOCTH COIPOTHUBIIEHUS METAIUIOB OT
remneparypbl. CBepXIpPOBOAUMOCTb. OJIEKTPUYECKUH TOK B Bakyyme. CBOMCTBa 3JIEKTPOHHBIX
nyuykoB. [lomynpoBoanuku. CoOcTBeHHass M INpHUMECHas MPOBOAMMOCTH IOJIYIIPOBOJHUKOB.
CgoiicTBa p-n-nepexoaa. IlomynpoBogHHKOBBIE MPHOOPHL. DJIEKTPUUYECKUI TOK B pacTBOpax M
paciiaBax 3JIEKTPOJIMUTOB. DJIEKTPOJIUTHYECKAs AMCCOLUAIMS. DJIEKTPOIU3. DIEKTPUUECKU TOK B
razax. CaMOCTOSITENIbHBIA U HECAMOCTOSITENbHBIN pa3psia. Monnus. [lnazma

10

JlabopaTopHble 3aHATHS

JlaGopatopHas pabota 3. M3yueHue cMeIaHHOro COeMHEHUS Pe3UCTOPOB.
JlaGopatopHas pabota 4. I3MepeHne 3JeKTpOoABMKYIIEH CHIIbl MCTOYHHUKA TOKA U €r0 BHYTPEHHET 0
CONPOTHUBIICHUS

Tema 4.3
MarauTHoe moJie.
DJIEKTPOMAarHuTHas

VHTYKIIUS

Conep:kaHue y4eGHOr0 MaTepuaja

[locTostHHBIE MarHuThl. B3aummonelcTBHE IOCTOSIHHBIX MAarHuToB. MarautHoe mnose. Bekrtop
MarHuTHOM MHAYKUMHU. [IpuHimn cyneprnio3unmu. JInHuM marHuTHOM MHAyKunu. KapTtuHa ImHMN
MarHuTHOM WHAYKIIMU IIOJISI TOCTOSHHBIX MAarHWTOB. MarHMTtHoe Moje IPOBOJHHUKA C TOKOM.
KapTuHa AMHMNA 1OJIA AJMHHOTO HPSIMOIO IPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJIHUKA,
KaTyllku ¢ TokoM. OmelT Opcrena. B3aumopnelictBue npoBogHMKOB ¢ TokoM. Cuiia Ammepa, ee
Monysb U HampasineHue. Cuna JlopeHua, ee MoOIylb M HalpaBleHHE. [[BHKeHHE 3apsKEeHHON

YAaCTHUIBI B OJHOPOJHOM MarHuTHoM moje. PabGora cunel Jlopenua. SIBieHue 3ieKTpoOMarHUTHOMN
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mHaykuu. [loToxk BekTopa MarHUTHONW WMHAYKUMH. DJIC HMHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykiun @dapazges. BuxpeBoe aiekTpuyeckoe Ioyie. DJIEKTPOJABIDKYINAs CHjla HWHIYKIUUA B
MPOBOJIHUKE, JBMKYIIEMCSI IOCTYMATEeIbHO B OJHOPOJHOM MarHUTHOM rmone. [lpaBuno Jlenma.
NunyktuBHOCTh. SIBienue camouHaykuuu. OJC caMOMHIYKIMU. DHEPrusi MarHUTHOTO IOJIS
KATYIIKU C TOKOM. DJIEKTPOMArHuTHOE I0JIe

HpaKTI/I‘ICCKI/Ie 3aHATHUA

HpaKTI/I‘ICCKI/Ie pa60TBI: I/IsyquI/Ie MAarduTHOTO IOJIsI KaTYHIKH C TOKOM. I/ICCJ'Ie,Z[OBaHI/Ie HeﬁCTBHH
IMOCTOAHHOT'O MAarouTa Ha paMKy € TOKOM

JlabopaTopHble 3aHATHS

JlaGopaTopHnas pabota 5. M3yuenue siBICHUS 3JIEKTPOMAarHUTHON MHAYKIIMH

IpodeccuoHaILHO OPHEHTHPOBAHHOE CO/lepKaHUE (Codep:KaHNe TIPUKIATHOTO MOYJIs1)

IIpakTH4yecKkue 3aHATHS

[TpakTuueckas pabota: TexHHMUECKHUE YCTPONCTBA U MPAKTHUECKOE NMPUMEHEHHE B CHEIUAIBHOCTH
31.02.01 JleueOHOE nem0: AJIEKTPOCKOM, AJIEKTPOMETP, KOHJICHCATOpP, KOMHWPOBAIBHBIA ammapar,
CTpYHHBIH NPUHTEP, aMIEPMETpP, BOJBTMETP, PEOCTAT, UCTOYHUKU TOKa, AJIEKTpOHArpeBaTesbHbIE
puOOpbI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTUBICHUS, BaKyyMHBIH JHOI,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOIYIPOBOAHUKOBBIA U0/, TaJIbBAHWKA, IMOCTOSHHBIE MarHUTHI,
AIIEKTPOMArHUThI, AJIEKTPOJIBUTaTelb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS TEYb.
[TpakTuyeckas pabota: Mepbl 371€KTpOOE30MacCHOCTH, 3NIEKTpOCTaTUYecKas 3allluTa, 3a3eMJICHHE
HIIEKTPONPUOOPOB, KOPOTKOE 3aMbIkaHKe B cienuanbHocTd 31.02.01 JleweGHoe neno.

Paszaea 5. KosieGanus u BOJHBI

22

Tema 5.1
MexaHUYECKHE U
PIIEKTPOMArHUTHBIE
KOJICOaHMS

Conep:xanue yueOHOro MmaTepuajia

KonebartenbHas cucrema. CBoboaHble kKoneOaHus. ['apmonndeckue kosebanus. Ilepuon, vacrora,
ammuintyna U Qasza konebanuil. IlpyxuHHBIM MasTHUK. MareMaTH4ecKHil MasTHHUK. YpaBHEHUE
rapMOHUYECKUX KoseOanuil. KuHemaTnueckoe W JUHAMHUYECKOE OIMCaHUE KojeOaTeIbHOro
nBIOKeHus. [IpeBpaliienne sHepruu Npu rapMOHUUYECKUX KojeOaHusx. CBsA3b aMIUIUTY/Ibl KosleOaHut
MCXO/IHOW BETMYMHBI C aMIUIUTYJOU KoJIeOaHUH ee CKOpOoCcTH U yckopeHus. KonebaTenbHbIi KOHTYP.
CBOOOHBIE 3JI€KTPOMAarHUTHbHIE KosebaHus
B HJICAIbHOM KO0JIE0ATeIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHHUUYECKUMHU U 3JIEKTPOMarHUTHBIMU
koneOanusimMu. Popmyna TomcoHa. 3aKOH COXpaHEHHUsS SHEPIHM B HIACATHBHOM KOJIEOATEIHLHOM
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KOHType. BBIHYyXIIeHHBIE MeXaHudeckue KkoyieOaHus. Pe3onanc. Pe3oHaHcHas — kpuBas.
BbIHY)XJICHHBIC AJICKTPOMAarHuTHBIE KojeOanus. [lepemennbii Tok. CHHYyCOMIAIbHBIN TTepEMEHHBIH]
TOK. MOIIHOCTh MEPEMEHHOTO TOKAa. AMIUIMTYJHOE W JCHCTBYIOLIEE 3HAYCHHE CHJIbI TOKa U
HanpsokeHus. Tpanchopmarop. [TponsBoacTBo, nepenada u moTpPeOICHUE IICKTPHUSCKON YHEPTHH.
DKOJIOTUYECKUE PHUCKHM TpPH MPOU3BOJICTBE 3JEKTpUUYECKOM sHepruu. KysnbTypa uCHonb30BaHUS
PIIEKTPOIHEPIHH B TOBCEHEBHOM KU3HU

HpaKTI/I‘ICCKI/Ie 3aHATHUA

[TpakTrueckue paboThI:

VccnenoBaHue 3aBUCMMOCTH MEPUOJIa MANbIX KOJIEOAHHH Tpy3a Ha HUTH OT JUIMHBI HUTH M MaccChl
rpy3a. MccrnenoBanue nepeMeHHOro TOKa B MM U3 MOCIEA0BATEIbHO COEAMHEHHBIX KOHJEHCATOPa,
KATYIIKH

U pe3ucTopa

Tema 5.2
MexaHu4ecKkue 1
PIIEKTPOMAarHUTHBIE
BOJIHBI

Conep:xanue yueOHOro marepuajia

MexaHnueckue BOJIHBI, yCiIoBUsA pacnpocTtpaHenus. Ilepuoa. CkopocTs pacpoCTpaHeHus U JUIMHA
BoJIHBL. [lomepeunsle U npojaosibHbIE BOJHBL. MHTEepdepeHys U qudpakius MeXaHHYECKUX BOJIH.
3Byk. CkopocTh 3ByKa. I'poMKOCTb 3ByKa. BeicoTa ToHa. TemOp 3Byka. DIEeKTpPOMarHuTHbIE BOJIHBI.
YcinoBus M3Ty4deHUs 3JEKTPOMAarHUTHBIX BOJIH. B3anMHuas opuentanust BektopoB E, B u v B
DIIEKTPOMAarHUTHOW BoJHE B BakyyMme. CBoOICTBa JJIEKTPOMArHUTHBIX BOJH: OTpa)KEHHE,
nperomiieHue, mnoispusauus, nudpakuus, uHTepdepeHus. CKOpOCTh AIEKTPOMArHUTHBIX BOJIH.
[[Ikana >7€KTPOMAarHUTHBIX BOJH. [IpMMeHEHHME AJIEKTPOMAarHUTHBIX BOJH B TEXHUKE U OBITY.
[IpyHIMIIBI  paguoCcBsI3W M TeneBuAcHUs. Panuonokanus. DJIEKTPOMAarHWTHOE 3arpsi3HEHUE
OKpYXKaroIlen cpebl

Tema 5.3
OnTuka

[IpsimonuHEHOE paclpocTpaHEHHE CBeTa B ONHOpOAHOU cpene. Jlyu cBera. OTpaxeHue cBera.
3akoHBI OoTpaskeHHs cBeTa. [locTpoeHue n3o0paxeHUi B IUIOCKOM 3epkane. [Ipemomiienue cpera.
3aKOHBI TpEJOMIIEHHUsS cBeTa. AOCONIOTHBIA ToKazaTenb npenomieHus. [lonmHoe BHyTpeHHee
oTpaxkeHue. [IpenenbHbIl yroa MoJHOro BHYTpeHHero otpaxeHus. [ucnepcusti cBera. ClOKHBIN
coctaB Oemoro csera. L[Ber. CoOuparonue u pacceuBaroniue JUH3bI. ToHKas nuH3a. DOKyCHOE
paccTosiHME W ONTHYecKas cwiia TOHKOM nuH3bL. [locTpoeHue u3zoOpakeHMl B coOMparomux u
paccenBaromiux JauH3ax. dopmyna TOHKON JMH3BL. YBEJIWYEHHE, JaBaeMoe JHMH30U. [Ipenens

NPUMEHUMOCTH TeoMeTpuueckoil ontuku. HMHTepdepenuus cpera. KorepeHTHbIE HCTOYHHKH.
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YcnoBus HaOMIOAEHHS MakKCUMyMOB M MHHMMYMOB B HMHTEP(EpPEHIIMOHHOW KapTUHE OT IBYX
cuH(pa3HBIX KOTEPEHTHBIX HCTOYHUKOB. Judpakuus cera. [dudpaxkinuoHHas pemierka. YciaoBue
HaOJI0ICHNUS TJIABHBIX MAKCHMYMOB IIPH MaJIeHUH MOHOXPOMAaTUYECKOTO CBETa Ha TU(PPAKIIMOHHYIO
pewetky. [lonsapuszanus ceera

[IpakTHyeCKUE 3aHATUA

[TpakTiueckas pabora: Habmonenue nucnepcuu cBeTa

JlaGopaTopHble 3aHATHSA

JlaGopaTopHas pabota 6. M3mepenue nmokasaTess MpeaoMIICHUS CTEKIIa
UlaGopaTopnast padora 7. MccnenoBanue cBOMCTB H300payKEHUN B TMH3AX

IpodeccuoHaILHO OPHEHTHPOBAHHOE CO/lepKaHUeE (Codep:KaHNe MIPUKIATHOTO MOYJIs1)

IIpakTH4yeckue 3aHATHS

[TpakTuyeckas paborta: TexHHYEeCKHE YCTPOWCTBA M NMPAKTHUECKOE NMPUMEHEHHUE B CHEHAIbHOCTH
31.02.01 JleueOHoe nemo: ceiicmorpad 3JICKTPUUYECKHH 3BOHOK, T€HEpaTop IEPEeMEHHOrO TOKa,
JIMHUM JIEKTpOIepeaay, My3bIKajlbHble MHCTPYMEHTHI, yJIbTPAa3BYKOBas JUArHOCTHUKA B TEXHHUKE U
MeIUIIUHE, paxap, paJuoNpHEMHHK, TEJIeBH30p, aHTeHHa, TenedoH, CBY-meub, ouku, nyma,
¢doroanmapar, NPOEKUMOHHBIA  ammapar, MHKpPOCKOI, TEJECKOI, BOJIOKOHHAas  OITHKA,
MU pakMOHHAs pelleTKa, MOISIPOUI, TEIECKOIL.

[TpakTiueckass pabGota: Bunpl usnydenuil. Buasl cnektpoB. Crnektpsl ucnyckanus. CHeKTpsl
norsomenus. CrnekTpanbHblil  aHanu3. ChekTpalbHble KiacChl 3Be3A.  YIbTPadHOJIETOBOE
u3nydenue. MHdpakpacHoe uznyueHue. PentrenoBckue ayuu. Mx mpupona u cpoiictBa. Illkana
PIIEKTPOMArHUTHBIX U3JIy4E€HUN

Pa3nen 6. OcHOBBI cIelHATbHOI T€OPUH OTHOCHTEIHLHOCTH

Tema 6.1
OCHOBBI TEOPUU
OTHOCUTEJIbHOCTH

Conep:kaHue y4eGHOT0 MaTepuaja

['paHunbl NPUMEHUMOCTH  KJIACCHMYECKOM  MexaHuku. IlocTynaTel  crienManbHONM  TEOpUHU
OTHOCUTEJIBHOCTH: HHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BAKyyMe€, IIPUHIIUIT OTHOCUTEILHOCTH
DifHireiiHa. OTHOCUTENBLHOCTh OAHOBPEMEHHOCTU. 3aMEJUICHHE BPEMEHU M COKpPAIlEHHE JJIMHBI.
DHeprus W UMITYJIbC CBOOOJHOW dYacTHIbl. CBs3b MacChl C JHEPTHUEH U UMIYIHCOM CBOOOIHOMN
YACTHUIIBI. DHEPTHsI OKOSI CBOOOIHOM YaCTHIIBI
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OK 02
OK 04
OK 05

Pa3nen 7. KBantoBas pusuka

14

Tema 7.1

‘Conepmaﬂne yueOHOro marepuaJja

OK 01
OK 02

21



IJIEMEHTEI
KBAHTOBOU OIITHUKHA

Dotonbl. Popmymna [lnanka cBsi3u 3HEpruu (POTOHA C €ro YaCTOTOW. DHEPTHsl U UMITYJIHC (HOTOHA.
OtkpeiTie U wuccienoBanue Goroadpdexra. Onbitel A.I'. CroneroBa. 3akonbl (orodddexra.
YpaBHenune DiHmTeliHa st dorodddekra. "KpacHas rpanuma" dotorddekra. [laBneHue caera.
Omnbitet [1.H. JIebeneBa. Xumuueckoe ecTBHE CBETa

Tema 7.2
CTpoeHue aToma

Conep:xanue yueOHOro MmaTepuajia

Mopenb aroma Tomcona. OnbiTel Pe3epdopna 1mo uccienoBaHuio CTpoeHus aroma. IlmanerapHas
Monenb aroma. [loctynatel bopa. W3nydenue u mornomieHue (QOTOHOB IMPH Mepexoiie aroma C
OJIHOTO YpPOBHS 3HEpPruu Ha Apyrod. Buasl cniekTpoB. CriekTp ypOBHEH 3HEPruM aroMa BOJIOPOJA.
BonHoBble cBoiicTBa yactull. Bonusl e bpoitna. Kopmyckynspro-BonHoBol ayanusMm. Judpakuus
AIEKTPOHOB B KpucTaiaX. CIOHTAaHHOE W BBIHYXKJICHHOE H3TydeHHE. YCTPOWCTBO M TPHUHIIHI]
paboTHI J1a3epa

[IpakTHyeckue 3aHATUA

[TpakTiueckas pabota: HabmoneHnue nuHeiiuaToro crekrpa

Tema 7.3
ATOMHOE SI7PO

Conep:xanue yueOHOro MaTepHaJia

Metoapl HaONIOEHUS W PEruCTpaldd 3JEeMEHTApHBIX 4YacTull. OTKpHITHE pPaJAMOAaKTHBHOCTH.
Oneitel Pezepdopna mo ompeneneHuio cocTaBa paJuOaKTHBHOTO u3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3Iy4eHUs. BiausHue paaroakTUBHOCTU Ha JKUBbIE OpraHu3Mbl. OTKpBITHE NPOTOHA U
HerTpoHa. Hyknonnas moznens snpa ['eiizenOepra-lBanenko. 3apsia siapa. MaccoBoe uucio sjpa.
3oTonbl. Anbga-pacnaj. DIEKTPOHHBIA M MO3UTPOHHBIM OeTa-pacman. ['amMma-uznydeHue. 3aKoH
PalMOAaKTUBHOIO pacrnaja. DHeprus CBA3M HYKJIOHOB B sAape. SnepHble cuibl. [legexkT mMaccsl spa.
Snepuble peakiuu. [lenenue u cuntes saep. SAnepusiii peakrop. TepmosiaepHsiit cunres. [Ipo6iemsbl
M TIEPCHEKTUBBl  SACPHOM DHEPreTHKH. OKOJIOTMYECKHE AaCleKThl SIIEPHOW  DHEPIEeTUKH.
DneMeHTapHble YacTULIbl. OTKpbITHE TO3UTPOHA. DyHIaMEHTAJIbHbBIE B3aUMOIEHCTBUS

[IpakTHyecKkue 3aHATHS

[TpakTiueckas pabota: MccrnenoBanue TpekoB yacTHIL (IT0 TOTOBBIM GoTorpadusim)

IIpodeccrnonaibHO OPHMEHTHUPOBAHHOE COJEPKAHUE (COoAepKAHUe TPUKJIIATHOTO MOIYJIs1)

HpaKTI/I‘-ICCKI/Ie 3aHATHUA

[TpakTuyeckas padora:
1. lenoBast urpa: IloHsTHS, CBSI3aHHBIE C N3YYEHHEM METOJ/I0B HAyYHOTO IMO3HAHUS B CIIELUATbHOCTH]

31.02.01 JleueOHOe Aeno: sBIICHUE, HAYYHBIN (DAKT, TUTIOTE3a, (PU3NUYECKaAsl BEIMYNHA, 3aKOH, TEOPHUS,

OK 04
OK 05
OK 07
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Ha0JI0/IEeHUE, SKCIIEPUMEHT, MOJIETTUPOBAaHUE, MOJEIh, U3MEPEHHUE.

2. llpaktuueckas pabora: TexHuyeckue yCTpOIICTBA U MNPAKTUYECKOE MPUMEHEHHE II0
cnermanbHocT  31.02.01 JleweOHoe neno: QorodneMeHT, (OTOAATYMK, COJMHEYHas Oartapes,
CBETOAMOJI, CIEKTPOCKOII, JIa3ep, KBAaHTOBBIA KOMIIBIOTEP, JO3UMETpP, Kamepa BuibcoHa, sIepHBIN
peakTop, aToMHas 6omba

Pazgen 8. DiieMeHTHI

ACTPOHOMHUM U ACTPOPUUKHU

Tema 8.1

Conep:kaHue y4eOHOro MaTepuaJjia

IJIEMEHTEI
ACTPOHOMUU U
acTpodu3uKu

Bun 3BesnHoro Heba. Cospe3ausi, sipKue 3BE3[Ibl, IUIAHETHI, UX BUAMMOE JBIKeHHe. ConHeuHas
cuctema. [1naners 3emHoi rpynnsl. [Inanersi-rurantsl. Mansie Tena ConHeunoi cucremsl. ConHue,
dorochepa u atmochepa. Conaeunast akTuBHOCTh. VicTounuk sueprun CoiHIA U 3BE31. 3BE3/bI, UX
OCHOBHBIE XapaKTEpPUCTUKU: Macca, CBETUMOCTb, PaJNyC, TEMIlepaTypa, UX B3aUMOCBSI3b. 3BE3[bl
[JIaBHOM IOCJIENOBATENIbHOCTH. 3aBHUCUMOCTh 'Macca - CBETHMOCTB"' JJisi 3B€3]l TIJIaBHOM
Mocie0BaTeIbHOCTU.  BHyTpeHHee cTpoenue 3Be3d. COBpeMEHHBIE  MPEACTaBICHUS O
MpoucxoxaeHud u 3Bomounu ConlHIa W 3Be3/A. JTambl KU3HMU 3Be3]. Mieunblii [lyTs - Hamia
["anaktuka. CrimpaneHas cTpykTypa ["anaktuku, pacnpeneneHue 3Be3/, raza u nouid. [lonoxenue u
nerxenne Conuna B ['anaktuke. [Tnockast u cepudeckas moacucremsl ['anaktuku. THIIBI TalaKTHK.
PanuoramakTuku # KBazapbl. YepHble AbIppl B AlIpax TalakThK. BceneHnHas. Pacmmpenue
Bcenennoii. 3akon Xa0O6ma. Paz6eranue ranaktuk. Teopust bonbiioro B3psiBa. Mogens «ropsiueit
Bcenennoii». Macmrtabnas crpyktypa Bceenennoit. Meraranaktuka. Hepemennbie mpoOieMbl
ACTPOHOMUHU

JIabopaTopHbIe 3aHATHS

ﬂa6opaTopHa;1 pa60Ta 8. Ha6J'IIOI[eHI/I$[ HCBOOPYKCHHLIM I'NTa30M € UCIIOJIB30BAHUECM KOMIIBIOTCPHBIX
HpI/IHO)KCHI/Iﬁ A OIPEACIICHUSA TTOJIOKCHU A HeOeCHBIX 00OBEKTOB Ha KOHKPCTHYIO AaTy: OCHOBHBIC

co3Be3iusi CeBepHOro MoIyImapus U sipKue 3Be31bl

OK 01
OK 02
OK 03
OK 05
OK 07

Bcero:

108
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3.YciaoBusi peaju3anuu nporpamMmsl 00111e00pa3oBaTeIbHOM T CHUILTHHBI

3.1 TpeGoBaHusi K MUHUMAJILHOMY MATEPUAJIBLHO-TEXHHYECKOMY O0ecredeHHIo

[Tporpamma yueOHOM TUCHUIUIMHBI peau3yeTcsl B yaeOHOM KabuHeTe (pU3nKH.

B kaOunere pu3nku umeercs 1abopaTopHoe 00OpPYAOBaHHUE NSl BHIOJHEHHS YKa3aHHBIX B
nporpaMme 1o $pu3nKe J1ad0paTOPHBIX U MPAKTUIECKUX pabOT U JEMOHCTPAIMOHHOE 000pyI0BaHHUE.

JleMOHCTpallMOHHOE  00OpyAOBaHHE (OPMHPYETCSI B  COOTBETCTBUUM C  MPHHLUIIOM
MUHUMAJIBHON JOCTATOYHOCTH M OOECleynBaeT IOCTAHOBKY IEPEUYMCICHHBIX B IIporpamme IO
¢u3nKe KIIOYEBBIX JEMOHCTpPAIMi [UIsl HCCIIEJOBaHMS H3Y4YaeMbIX SIBICHUH U TPOIECCOB,
SMIIUPHUUECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUH.

JlaGoparopHoe o0OpyaOBaHHE ISl YYCHHUECKHUX MPAKTHUECKUX paboT obecrieunBaeTcs B
pacuyére 0JJTHOTO KOMILIEKTa Ha ABYX O0YUYarOIIUXCS.

TemaTnueckue KOMIUIEKTHI J1TaOOpaTOPHOTO OOOPYAOBAaHUS IOCTPOCHBI HAa KOMIUIEKCHOM
UCITIOJIb30BAaHUM AHAJIOTOBBIX M LU(POBBIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPHUTEIHHBIX
CHCTEM B BHJIE IU(PPOBHIX Ta00paToOpuid.

O6opynoBanue y4eOHOT0 KaOUHETa:

- IOCA/I0YHBIE MECTa MO0 KOJUYECTBY 00YyUarOIINXCS;

- pabouee MecTO MpenojaBaTes;

- KOMILJIEKT y4eOHO-HArISAHBIX TOCOOUiA;

- KOMIUIEKT JIEKTPOHHBIX BUACOMATEPHATIOB;

- 3aJJaHMs [T IPOBEPOUYHBIX paboT;

- IpoheCCHOHATILHO OPUEHTUPOBAHHBIE 3a/1aHMS,;

- MaTepualbl JUQPepeHIIMPOBAHHOTO 3a4YeTa.

TexHnuueckue cpeacTBa 00y4eHUS:

- IEPCOHAIBHBIA KOMIBIOTED C JIMIIEH3UOHHBIM IIPOTPAMMHBIM 00€CTIeUeHUEM;

- IPOEKTOP C SKPAHOM.

- 3ampl  (OMOIMOTEKa, YHWTAIBHBIA 3aJ1 C  BBIXOAOM B HMH(OpPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTb VIHTepHeT).

[lepeueHb JEMOHCTPALIMOHHOIO U JIa0OPAaTOPHOTO 00OPYAOBAHUS:

[Hudposas nadbopaTopus 1o Ghu3MKe AJIs MPENOIaBaATENS;

[udposas nadbopaTopus 1o ¢pusmke i1 00yJaromerocs;

Becsl TexHu4eckne ¢ pa3HOBECaMU;

KommexT 11 1a6opaTopHOro NpakTUKyMa MO ONTHKE;

KommekT /15t 1a60paTopHOro MpakTUKyMa 0 MEXaHUKE;

KommiexT 15t 1abopaTopHOro NpakTUKyMa IO MOJIEKYISpHON (PU3KKE U TEPMOIMHAMUKE;
KommekT 15 1a60paTopHOro NpakTUKyMa MO 3JIEKTPUUYECTBY (C T€HEpaToOpoM);

No ook owhE

8. KommekT asst nu3ydeHus: BO30OHOBIISIEMBIX MCTOUHUKOB PHEPTUU (COTHEYHOH, BETPOBOU
DHEPTUH, OM0-, MEXaHUYECKOH B TEPMOIJICKTPUIECKON SHEPTETUKN );

9. Ammepmerp 1ab0paTOPHEIA;

10. BompT™meTp mabopaTOpHBIf;

11. Konopumerp ¢ HaOOpOM KaJTOPUMETPUUECKUX TEI;

12. TepmomeTp 1a00paTOPHBIIA;

13. KommiekT ajs u3y4eHus: OCHOB MEXaHHUKH, THEBMATUKU U BO30OHOBIISIEMbIX HCTOYHHUKOB
SHEPIuu;

14. bapomertp-anepownn;

15. bnok nuTaHus perynupyeMslii;

16. Be0-kamepa Ha MMOJBUKHOM IITATUBE;

17. Buneokamepa it pabOThl C ONTHYECKUMHU MTPHUOOpaMU;
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18.
19.
20.
21.
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.

['enepaTop 3ByKOBOI;

['urpomeTp (cuxpomerp);

['py3 HaOOpHBIii;

JlnHamMomeTp N1EMOHCTPalOHHBIN;

KoMruiekT nocyibl 1I€MOHCTPAIMOHHON ¢ TPUHAIJICKHOCTSIMU;
MaHOMeTp )KUIKOCTHOM I€MOHCTPAlMOHHBIN;

Metp n1eMOHCTpPallMOHHBIH;

MuUKpOCKOIT JEMOHCTPALIMOHHBIH;

Hacoc Bakyymubiii KomoBckoro;

CTOJIMK IOIbEMHBII;

[IITaTUB TEMOHCTPAIMOHHBIN (PHU3NIECKHIA,

DNEeKTPOIUIUTKA;

Habop neMoHCTpaliOHHBIN IO MEXaHUYECKUM SIBJIICHUSIM;
Habop neMoHCTpaliOHHbBIN IO JUHAMUKE BPAILATEIBHOTO ABUKCHUS;
Habop nemMoHCcTpaloHHBIH 110 MEXaHUYEeCKUM KOJIeOaHusIM;
Habop nemMoHCcTpaloHHBIM BOJTHOBBIX SIBJICHHIA;,

Benepko Apxumena;

Mastauk MakcBenna;

Habop ten paBHOrO 00BEMA;

HaGop ten paBHOIT Macchl;

[Tpubop i neMOHCTpanuu aTMOC(HEpPHOTO JaBJICHHUS,
[Tpr3Ma, HaKJIOHSIOIIASICS C OTBECOM;

Pbryar neMoHCTpallMOHHBIH;

Cocynsl coobmaroniuecs;

CrakaH OTJIMBHOW J€MOHCTPAaLlMOHHBII;

TpybOxa HproToHa;

[Tap ITackans;

Habop neMoHCTpaliOHHBIN TT0 MOJIEKYJISIPHON (DM3UKE U TETUIOBBIM SIBIICHUSIM;
Habop neMoHCTpaliioHHBIN 110 Ta30BBIM 3aKOHAM;

Ha6op xanmmisapos;

TpyOka y1st AeMOHCTpAIK KOHBEKIIUHU B KUIAKOCTH;
[{unuHapsl CBUHIIOBBIE CO CTPYTOM;

[Tap ¢ xonbLOM;

BbICOKOBOIBTHBIN UCTOYHUK;

I'enepatop Ban-ne-I'paada;

Ho3nmerp;

KamepToHbl Ha pe30HAHCHBIX SIIUKAX;

Komrmiiekr  mpubGopoB W TOPHHAMIEKHOCTEH  JJI1  JEMOHCTPAllUM  CBOWCTB

SJICKTPOMArHuTHBIX BOJIH;

56.
S57.
58.
59.
60.
61.
62.
63.

KommiexT nprOopoB /i U3y4eHHs IPUHLUIIOB PaHoNprueMa U paauonepeiadm;
Kom1uiekT npoBo10B;

Marsut n1yrooOpas3Hblii;

Marsut nosiocoBOM JEMOHCTPALIMOHHBIM;

MaiuHa snektpodopHasi;

MasTHHK 3JI€KTPOCTaTUYECKUH;

Habop mo u3ydeHnro MarHuTHOTO OIS 3eMJTH;

Ha6op )IeMOHCTpaI_[I/IOHHI)II\/’I 10 MarHUTHOMY ITOJIIO KOJIBILEBLIX TOKOB;
25



64. Habop neMOHCTpaIMOHHBIN 110 TOTYIPOBOAHUKAM;

65. Habop neMOHCTpallMOHHBIHN MO TOCTOSTHHOMY TOKY;

66. HaGop neMOHCTpaLMOHHBIN MO JIEKTPUYECKOMY TOKY B BAKYYME;
67. Habop neMOHCTpalMOHHBIN MO AJIEKTPOAUHAMHUKE;

68. Habop anst neMOHCTpaiii MarHUTHBIX TOJIEH;

69. Habop asst 1eMOHCTpaIuy SIEKTPUIECKUX MOJIeH;

70. Tpancdopmarop yueOHBIH;

71. Ilajmouka CTEKIAHHAS;

72. Ilamouyka >00HHUTOBAS;

73. Ilpu6op Jlenma;

74. CTpenky MarHUTHBIE HA IITaTUBAX;

75. CynTaH 31€KTpOCTaTUYECKUI;

76. IlITaTuBBI N3OIUPYIOLIHE;

77. DnexTpoMarHuT pa30opHBIN;

78. Habop AeMOHCTpaIlMOHHBIN 110 TEOMETPUUICCKOMN OITHKE;
79. Habop AeMOHCTpAIlMOHHBIH 110 BOJTHOBOM ONITHKE;

80. Cnektpockon JBYXTpyOHBIH;

81. Halop crnekTpaabHBIX TPYOOK C HICTOYHUKOM IMUTAHMUS,
82. Ycranoka mis uzydenus Gporodrphekra;

83. Habop nemMoHCTpannoHHbIH 10 ocTossHHOM [11anka;

84. KommuiekTt HarJsiiHBIX TOCOOUH I TOCTOSIHHOTO MCTIOJIb30BaHMS,
85. Kommuext moptperoB st opopmieHns KaOMHETa,

86. KommiekT 7eMOHCTpallMOHHBIX YUeOHBIX TaOJIHII.

3.2 UndpopmanuoHHOe o0ecniedeHre 00yUeHust

Jis peanu3aluy NpOrpaMMbl JAUCLUIUIMHBL OMOIMOTEYHBIH (OHJ HMMEeT IeyaTHblE WU
3JIEKTPOHHBIE YUEOHUKH.

OcHOBHbIE HCTOYHHKH:

1. JmutpueBa B.®. ®usuka 18 npodeccuil U crnennaabHOCTEH TEXHUYECKOTO MPOQHIIS:
yueOHUK 11 00pa30BaTENbHBIX YUpEKIEHUH cpea.nmpod. odpazoBanus. — M., 2022.

2. JImutpueBa B.®. ®usuka mis npodeccHii U CIeNUAIbHOCTEH TEXHHYECKOTO MPOQUIIS.
COopHuk 3anau: ydeO.nmocoOue [uis 00pa3oBaTeNbHBIX yUpexaeHuil cpel. mpod. odpazoBaHus. —
M., 2023.

3. Tpodumona T.N., dupcos A.B. ®usuka. CnpaBounuk. — M., 2022.

4, Oupco A.B. dusuka i npodeccuid U CHELUANBHOCTEH TEXHMYECKOIO U
€CTECTBEHHOHAY4YHOro mpoduiei: ydeOHUK 11 00pa3oBaTENbHBIX YUPEXKIACHUH cpen.npod.
obpazosanus / mox pea. T. Y. Tpodumosoit. — M., 2023.

JlonoJHUTeIbHbIEe HCTOYHHKH:

1. Camoitnenko II.U. COopHuk 3amad w BOMpochl Mo ¢u3MKe: ydyeOHoe mocodue s
CTYACHTOB OOpa30BaTEeNIbHBIX YUPEXAECHUH cpeaHero mnpodeccuoHanibHOro obpa3oBaHust /
IT.1.Camoiinenko, A.B. Ceprees — M.: U3narensckuii neHTp «Akanemusn»,2023.

2. Jlykammn B.M. COopuuk 3amau mno ¢wusuke, B.W.Jlykamun, E.B.MBanoBa. -
M.:IIpocsenienue, 2023.

3. Kabapmua O.®. ®usuka: CripaBovyHbIE MaTepHaibl: YIeOHbIE TOCOOUS TSl ydamuxcs. -
M.: Tlpoceemenue, 2022.

4. PeivkeBnu A.Il. ®@usmka. 3amaunuk. 10 — 11 ki1.: mocobue mis 001meoOpa3oBaTEIbHBIX

yupexenuit / A.Il.PermkeBuy. — M.: [Ipoda, 2022.
26



5. @®usmka B Ta0IUIAX YHUBEPCATHHOE CIPABOYHOE TIOCOOME Il IIKOJbHUKOB H
abUTypUECHTOB.

Ilepeyenb UHTEpHET-pECYpPCOB:

1. Enunas KOJUTCKITUS G POBBIX 00pa3oBaTebHBIX pecypcoB.—Pexum
nocryna:http://school-collection.edu.ru/catalog/pupil/?subject=30;

2. KM-mkomna. — Pesxum mocryma: http://www.km-school.ru/;

3. OTkpeITast pusznka.—Pexxum nocrymna:
http://www.physics.ru/courses/op25part2/design/index.htm;

4. Inardopma SKnacc — Pexxum noctyna: http://www. yaklass.ru /;Poccuiickas
9JIEKTPOHHAsI 1IKojia — Pesxum mocryma: http://www.resh.edu.ru/;

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

6. ®UIIN (BIIP 11 xmacc) — Pexum pocryma: http://www.fipi.ru /;DmexTpoHHbIi yaeOHHK—

Pexxum mocryma:http://www.physbook.ru/.
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4. KOHTPOJIb U OLIEHKA Pe3yJIbTATOB OCBOCHHUSA 00111€00Pa30BaATEIbHOM IUCHUNIMHBI

KoHTposib ¥ oueHKa pe3ylbTaTOB OCBOEHHUS OO0IIe00pa30BaTEIbHON AUCIMILTUHBI
PacCKpBIBAIOTCS Yepe3 AUCHUILUIMHAPHBIC PE3yNIbTaThl, HANpaBlIeHHbIC HAa (JOPMUPOBAHHME OOIIMX H
npoecCHOHABLHBIX KOMIIETCHIIUN IO pa3JieliaM U TeMaM COJIep KaHus y9eOHOTo MaTepuaa.

Koa 1 HaMMeHOBaHMe Pa3znen/Tema T OeHOYHBIX
(popMupyeMBbIX KOMIIETEHIIH A MeponpusTHI
OK 01. BwiOupate cnoco6siPazmen 2. Temsr 2.1., 2.2., 2.3.

pereHus samayPasnen 3. Temsr 3.1., 3.2., 3.3.

npodeccuoHaibHON  AesTenbHocTHPaznen 4. Temur 4.1.,4.2., 4.3.

[IPUMEHUTEIHLHO Pasmen 5. Temsr 5.1.,5.2., 5.3.

K Pa3IMYHBIM KOHTEKCTaM Paznen 6. Tema 6.1.

Pasnen 7. Temnr 7.1, 7.2, 7.3.
Paznen 8. Tema 8.1

OK 02. Hcnoas3oBatePa3aen 2. Temsr 2.1., 2.2., 2.3.
cOBpeMeHHbIe cpencTtBa Tmoucka,Paszmen 3. Temsr 3.1., 3.2., 3.3.

aHaM3a u unrepnperanunPazaen 4. Temor 4.1.,4.2., 4.3.
uHpopManuu, U nHPpopmanuonnsiePa3nen 5. Temsr 5.1.,5.2., 5.3.

TEXHOJOTMH  Juisi  BeImonHeHusPa3men 6. Tema 6.1. .
[YCTHBIN OIIPOC;

3a71a4 npodeccnonanbHoiPaznen 7. Temsr 7.1, 7.2, 7.3. .
(pOHTANBHBIN OTIPOC;
eATENLHOCTH Paznen 8. Tema 8.1 5
HaOII0CHIE
OK 03. [TnanupoBatsPa3nen 1. Tema 1.1. A
3a BBIITOJIHEHUEM|

1 peann3oBbiBaTh  coOctBeHHOEPaszmen 3. Temnr 3.1., 3.2., 3.3. 5 5
lTabopaTOpHBIX PadoOT;
npodeccuoHaibHoe U JMuHOocTHOEPazmen 4. Temur 4.1.,4.2., 4.3. patop p ’
MpaKTUYECKHEe pPadoTh]
pa3BuTHe, npeanpuHuUMaTenbckytoPaszaen 8. Tema 8.1
(peuenue

IeITEIbHOCTD
. KaueCTBEHHBIX
B npodeccuoHanbHOl  cdepe,
. U pacyeTHBIX 3a/1ay4);
MCII0JIb30BaTh 3HAHUS I10 MTPABOBOM

. TeCTUPOBAHUE;
u  (uUHAHCOBOM  TIpaMOTHOCTH .
[pelIeHne Kelic-3aaa4;

B Pa3INYHbIX YKU3HEHHBIX

HaOJII0/IeHUE M OLEHKA
b e MOJTOTOBKH  JICJIOBOH|
OK 04. O¢pdexruBnoPaznen 2. Temsr 2.1.,2.2., 2.3.

B3anMoOJieiicTBOBaTh U  pabortarsPaznen 3. Temst 3.1., 3.2., 3.3. Eiﬁ:;;HeHHe saanui
B KOJUIEKTUBE U KOMAaH/IE Pasnen 4. Temnr 4.1.,4.2., 4.3
Paznmen 5. Temsr 5.1.,5.2., 5.3.
Paznmen 6 Tema 6.1.

Pasmen 7. Temsr 7.1, 7.2, 7,3
OK 05. OcymectBuare ycTHytoPa3znen 1.

U TUCBMEHHYI0 KoMMyHHKaruioPasnen 2. Temsr 2.1., 2.2., 2.3.
Ha roCyJJapCTBEHHOM s3eikelPasnen 3. Temsr 3.1., 3.2., 3.3.
Poccuiickoit @eneparuu ¢ yaeromPasznen 4. Temsr 4.1., 4.2., 4.3
0COOEHHOCTEH conmansHoroPasmen 5. Temsr 5.1., 5.2., 5.3.
1 KyJIbTYpPHOTO KOHTEKCTa Paznen 6. Tema 6.1.

Pazgen 7. Temnr 7.1, 7.2, 7.3
Paznen 8. Tema 8.1

OK 07. CogeticrBoBaTtePasnen 2. Temsr 2.1., 2.2., 2.3.

COXpaHEeHHI0 OKpyKatomiei cpensiPaznen 3. Temst 3.1., 3.2., 3.3.

[IPOMEKYTOUHON
aTTeCTaluU
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[pecypcocOepekeHHIO,

[TPUHIIUITBI
[POU3BOCTBA,
IEeCTBOBATL B
CUTYyaIUAX

IIPHUMCHSTH
3HAHHS 00 W3MEHEHHUU KiimMara,

Ype3BbIYaHBIX

Pasnen 4. Temre1 4.1.,4.2.,4.3
Paznmen 5. Temsr 5.1.,5.2., 5.3.
oepexxnuBoroPaznen 7. Tems 7.1, 7.2
s dexruBHOPaznen §. Tema 8.1

[1K 1.2. O6GecnieunBath
COOJII0ZICHHE CAHUTApHO-
SIINAIEMUAOJIOTUYECKUX TIPABUIL U
HOPMAaTUBOB MEIULIMHCKOM
OpraHu3auu

HEOCIIO)KHEHHBIX
3a0oeBaHU W (WJIM) COCTOSTHUH,

000CTpeHui, TpaBM, OTpaBICHUN

[1K 2.1. IlpoBoauth oOcnenoBaHme
MAlMEHTOB C IEJIbI0 JUArHOCTHKH
OCTPBIX

XPOHHUYCCKUX 3a00€BaHUi H UX

I1co Pa3zpen 2. Tema 2.3.
Pasznen 3. Tema 3.3.
Pasnen 4. Tema 4.3
Paznen 5. Tema 5.3.
Pasgen 7. Tema 7,3

[YCTHBIN OIIPOC;
(bpOoHTANBHBINA OIIPOC;
HaOJIFO[eHIE

3a BBITIOJIHCHHUEM|
lmabopaTopHbBIX PadoT;
[IPAKTUYECKUE pPaOOTH]
(peuenue
KauyeCTBEHHBIX

U pacyETHBIX 3a/1a4);
TeCTUPOBAHUE;
[pelIeHne Kelic-3aaay;
HaAOJIIOJIEHUE U OIICHKA
MOArOTOBKK  JIEJIOBOM|
UTPBI,

BBITIOJTHEHHE 3aJIaHHI
[IPOMEKYTOUHOMN

ATTCCTallu
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