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1. Oomas XapaKTepUCTUKA paboueit NPOrpamMMmbl
001eo0pa3oBaTeJIbHON TUCHUIIMHBI «DU3HKA)»

1.1. MecTo NMCHUIVIMHBI B CTPYKTYpe 00pa30BaTe/ibHOIl NMPOrpamMMbl

CIO:

JlncuurinHa «DPuznkan SIBJIICTCS 00s13aTEILHON 4acTbIO
0011e00pa30BaTENbHOIO HUKJIa 00pa30BaTEIbHON MPOrpaMMbl B COOTBETCTBUU C
dbenepanbHbIM FOCY1IapCTBEHHBIM 00pa3oBaTeibHbIM cTaHaapToM (fanee — GI'OC)
cpeanero npodeccruoHaibHOro odpaszopanusa (nainee — CIIO) mo cnenuanbHOCTH
40.02.04 Pa3paboTka 1 ympaBieHHe MPOrPaMMHBIM 00€CTICUECHUEM.

1.2. Hean u miiaHupyemble pe3yJibTaThl 0CBOEHUS] TUCIUIJIMHBI:

1.2.1. Hean 1uCHUNJINHBI:

Conepxanue mporpaMMbl 00111€00pa30BaTeIbHON TUCHUIITUHB Du3nka
HaIIPaBJICHO HA JJOCTUKEHUE CIEIYIOIINX LEEeH:

* (opmMupOBaHHE y OOYYAIONINXCS YBEPEHHOCTH B IIEHHOCTH 00pa30BaHMsI,
3HAUUMOCTH (DU3UYECKUX 3HAHUA 11 COBPEMEHHOTO KBAIU(DHUITMIPOBAHHOTO
CHEIUAINCTa MPU OCYIIECTBICHUH €T0 MPOoheCCUOHATBHON EATeTbHOCTH,

¢ (GopMHpOBaHNE ECTECTBEHHO-HAYYHON TPAaMOTHOCTH;

® OBJIaJICHUE  CHEHU(PUUYECKON  cuUcTeMON  (PU3MYECKUX  TOHATHUH,
TEPMHUHOJIOTHEN U CUMBOJIMKON;

® OCBOEHHE OCHOBHBIX (PU3MUYECKUX TEOPHI, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJAQJCHUE OCHOBHBIMH METOJaMU HAy4YHOTO TIO3HAHHUS TPUPO/IBI,
UCIIOb3yeMbIMU B (u3uke (HaOJIOJeHNe, ONMUCAaHWE, U3MEPEHHE, BBIJIBUKCHUE
TUIOTE3, IPOBEACHUE IKCIIEPUMEHTA);

® OBJIaJICHUE YMEHUSAMH 00pabaThiBaTh JTaHHBIE SKCIEPUMEHTA, OOBICHIThH
MOJIYYeHHBIC PEe3yJIbTaThl, YCTAHABJIMBATh 3aBUCHMOCTH MEXIY (HU3NYECKUMU
BETMYMHAMU B HA0J101aeMOM SIBJICHUH, JI€NIaTh BHIBOJIBI;

* ¢dopMupoBaHHWE yMEHUS peliaTh (PU3NYECKHE 3a7a4d Pa3HBIX YPOBHEH
CJIO’KHOCTH;

® pa3BUTHUE MMO3HABATEIIbHBIX UHTEPECOB, MHTEIIEKTYAJbHBIX U TBOPUECKUX
CIIOCOOHOCTEH B TIpoliecce MPUOOPETEHUSI 3HAHUKM C MCIIOJIh30BAHUEM Pa3IMYHBIX
MCTOYHUKOB HWH(OpMAIIMU U COBPEMEHHBIX HMH(GOPMAIMOHHBIX TEXHOJOTHUH;
yMeHu# (opMyIupOBaTh U 0OOCHOBBIBATH COOCTBEHHYIO MO3ULUIO 110 OTHOUIEHUIO
K puznueckoit nHOpMaLINK, TOTYIaeMOUN U3 pPa3HbIX UCTOYHUKOB;

® BOCIIUTAHHUE YYBCTBA TOPIOCTH 3a POCCUICKYIO (PU3UUECKYIO HAYKY.

1.2.2. Ilnanupyemblie pe3yJibTATHI OCBOCHHsSI 001Ie00pa30BaTENIbHOIM
mucuIIMHEGBI B c00TBeTCTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

O6mme xomnereHiuu (mamee — OK) ®I'OC CIIO B cooTHECEHHUU C
JMYHOCTHBIMHU, METANPEIMETHBIMU M MPEAMETHBIMH pe3yibTaTaMu OO0yYeHUS
6azoBoro ypoHs (manee — [1P6) ®I'OC COO npencraBieHbl B TabIuUIIE:



Kona
U HAMMEHOBaHHe
bopmupyembIx
KOMIIEeTeHIN I

IInanupyemMble pe3yJbTaThbl 0CBOCHHS IPOrPaMMBbI 110 M CHMIIJIMHE

Oo6mme!

JucuuIIMHApHbIE?

OK 01. Beibupats
CHIOCOOBI peleHus 3a/1a4
npodheCCHOHATTLHON
JeSITeIIbHOCTH
MPUMEHUTEITHHO

K Pa3IndHbIM
KOHTEKCTaM

JIM4HOCTHEIE PE3YJIbTAThI OOJIKHBI OTpaXaTb B YaCTH
TPYAOBOI'O BOCIIMTAHUA:
- TOTOBHOCTb K TPpydy, OCO3HAHUC LICHHOCTU MACTCPCTBA,

TPYIOJTFOOHE;

- TOTOBHOCTH K aKTI/IBHOf/'I JCSATCIIBHOCTU
TEXHOJIOTHYECKOU

u COIMAJIbHOM HaIPaBJIEHHOCTH, CIIOCOOHOCTH
WHULIUUPOBATh,  IUIAHUPOBATb U CaMOCTOSITEIIBHO

BBITIOJIHATH TAaKyIO 1€ATEIIbHOCTB;

- WHTEpPEC K pasIuyHbiM cdepaM MpodecCHOHATHHON
NeSITeTbHOCTH,

-  TOTOBHOCTh W  CIIOCOOHOCTH K  0Opa3oBaHUIO
¥ CaMOOOPA30BaHMIO HA MPOTSHKEHUN BCEH KU3HM,
MertarnpenMeTHbIe pe3yIbTaThl JOKHBI OTPAKATh:
OBnanenue YHUBEpPCAIbHBIMU y4eOHBIMH
TI03HABATEIbHBIMU JICHCTBHUSIMH:

a) 0a30BbIE JIOTHUECKUE ICHCTBHS:

CaMOCTOSITENIbHO  (DOPMYJTHPOBATh M aKTyaJU3UPOBAThH
npobiemy, paccMaTpuBaTh ee BCECTOPOHHE;
yCTaHABJIMBATh CYNICCTBEHHBIH NMPU3HAK MM OCHOBaHUS

I[IP6 1. CdopMUPOBAaHHOCTb TPEACTABICHUH O POJH
U MecTe (PU3MKH U aCTPOHOMHHU B COBPEMEHHON HAay4HOM
KapTHUHE MHpa, O CHUCTEeMOOOpasyromed ponu (Gu3nku
B PAa3BUTHUU €CTECTBEHHbBIX HAyK, TEXHUKU U COBPEMEHHBIX
TEXHOJIOTUH, O BKJAJE POCCHUICKHX M 3apyOeKHBIX
yY€HBIX-QU3MKOB B  pa3BUTHE HAYKHM; IOHHMMAaHUE
¢u3nueckoil  CymIHOCTM  HAOJIOJAaeMbIX  SIBICHHM
MHUKpPOMHpA, MaKpoMHpa ¥ Meramupa; HOHUMaHHE POJIH
aCTPOHOMMUU

B MPAKTHYECKOW EATEIIbHOCTH YelloBeKa U JalbHeHIem
HAYYHO-TEXHUYECKOM  Pa3BUTHH, poiu bu3uKu
B (opMuUpOBaHMHM Kpyro3opa U (QyHKIHOHATHHOU
IPaMOTHOCTH YeJIOBEKAa /IS pPELICHHS MPAaKTUYECKUX
3ajay;

I[MP6 2. CdopMUPOBAaHHOCTH YMEHUW paCIO3HABATH

buzuveckue  sBICHHUS ~ (TMPOIECCHI) U OOBICHATH
UX HAa OCHOBE U3YYCHHBIX 3aKOHOB, pPaBHOMEPHOE
U DPaBHOYCKOpPEHHOE  TPSMOIIMHEHHOE  JIBUKCHHE,

CBOOO/JIHOE TaJeHUE Tell, ABMKEHHE IO OKPYXKHOCTH,
WHEPIHS, B3aUMOJIEICTBUE Te, Koae0aTeIbHOe

JUIsE  cpaBHEHUSs, Kiaccupukanmuu ©u  OOOOIICHHUS; | NBIKEHUE, PE30HAHC, BOJIHOBOE IBMXKEHHE;, AU(PQy3us,
OTIPECIIATh 1SN ACSITeILHOCTH, 3a7aBaTh MMapaMeTphl U | OPOYHOBCKOE JABHKCHHE, CTPOCHHUE JKUKOCTCH U TBEPIBIX
KpUTEpUU Tel, UW3MEHEeHHe o0bemMa Tel TMpPU  HATPEBAHHUH
UX  JOCTHDKCHHS,  BBISBISATHL  3aKOHOMEPHOCTH M | (OXJIaKICHHHU), TEIUIOBOC PAaBHOBECHE, HCIApPCHHE,

! O6mme pesynbraThl cOPMYITMPOBAHEI B COOTBETCTBUHM C JJHYHOCTHBIMU M METanpeaMeTHbMu pesynbratamu @I'OC COO, B popMHPOBAHHY KOTOPBIX YIaCTBYET
obmieo0pazoBarenbHas AUCIUTIIHNHA.
2 JlucuMILIIMHAPHBIE PE3YJIbTaThl C(POPMYJIMPOBAHBI H IPOHYMEPOBAHBI B COOTBETCTBUHU C TPEOOBAHMAMM K IIPEAMETHBIM pe3yJbTatam 6a308oro yposus (ITP6) ®I'OC COO (ITpukas
Muno6puayku Poccuu ot 17.05.2012 Ne 413 (penakuus ot 27.12.2023 1.).
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MIPOTUBOPEUHS
B pacCCMaTPUBAEMBIX SBICHHIX

0) 0a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- BJIAJCTh HaBBIKAMU Y4E€OHO-HCCIIEIOBATEILCKOU U
MPOEKTHON  JESATENBHOCTH, HABBIKAMHU  pa3pelICHUS
npo0em;

- BBISIBIATH  NPUYUHHO-CIEACTBEHHBIE  CBS3H WU
aKTyaJu3upoBaTh 3ajady, BBIBHUTATh THIOTE3y €€
pelIeHHs, HaxXOIUTh apryMEeHTHl IS JI0Ka3aTeIbCTBa
CBOMX YTBEpKICHUH, 3aaBaTh MapaMeTPbl U KPUTCPUU
peIICHNUS;

- aHAJIM3UPOBATH IOJYYEHHBIC B XOJI€ PEIICHHs 3aJa4d
pEe3yNbTaThl, KPUTUYECKU OIICHUBATh MX JIOCTOBEPHOCTH,
MIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSX;

- yMeTh TMEPEHOCUTh 3HAHHWS B TIO3HABATEIBHYIO W
MIPAKTUYECKYIO YACTH KU3HEICATCITLHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX
o0OJacrei;

- BBIIBUTaTh HOBBIC WJEH, TNpeiaraTh OpPUTHHAILHBIC
IOJTXOJTBI U PEIIICHHS;

- MPOSIBIIATh CIMOCOOHOCTh MX HWCIHOJB30BaHUS B
MIO3HABATEJIbHON U COLIMAIBHON MTPAKTHKE

KOHJCHCAIIUSA, IUIABJICHHUE, KPHUCTAJUIM3AlNs, KUTICHHE,
BIIAKHOCTh BO31yXa, CBSI3b CpPEAHEH KUHETHYECKOU
SHEPTUU TEIUIOBOTO JBIKEHUS MOJIEKYJ C a0COIIOTHOM
TEMIIEpaTypol, TOBBIIICEHWE [aBJICHUA Tra3a IMpH €ro
HarpeBaHUU

B 3aKpBITOM COCyJ€, CBA3b MEXKIy IapaMeTpamu
COCTOSIHMSI Ta3a B H30MpoLeccax; JJIEKTpU3alMs Ted,
B3aMMOJICIICTBIE 3aps]0B, HarpeBaHUE IPOBOJHHUKA C
TOKOM, B3aMMOJICHCTBHE MArHUTOB, 3JIEKTPOMAarHUTHAS
MHAYKIMS, JeMCTBHE MarHUTHOTO MOJs Ha MPOBOJHUK C
TOKOM

W JIBIDKYIIMNCS 3apsijl, DJIEKTPOMarHUTHbIE KOJeOaHUs
U BOJHBI, TMPSMOIIMHEHHOE pACIpPOCTPAHCHHE CBETA,
OTpakeHue, IpesioMmyieHue, uHTepdepeHus, audpaxius
u MOJIIPU3AIUS CBeTa, JHCTIepCus CBETA;
dbotoanexkrpuyeckuii  3¢G(HEeKT, CBETOBOE  JIaBJICHHUE,
BO3HMKHOBEHHUE JIMHEHYATOro CIIEKTpa aToMa BOJAOPOJa,
€CTEeCTBEHHAsI U HCKYCCTBCHHAS PaHOAKTHBHOCTD;

I1P6 3. BnaseHue OCHOBOIONATAIOUIMMHU (PU3HUECKUMHU
MOHSATHSIMH W BEJIMYMHAMH,  XapaKTePU3YIOIIMMH
¢usnueckre mnporecchl (CBA3aHHBIMU C MEXaHUYECKHM

JABUXKXCHUEM, BSaHMO)IefICTBHeM TCJI, MEXAaHUYCCKUMU
KOJIeOaHHSIMU n BOJIHaAMH, ATOMHO-MOJICKYJIIPHBIM
CTPOCHUEM BCIIIECTBA, TCITIJIOBBIMHU mponecccamMu,

JJIEKTPUYECKUM M MAarHUTHBIM TOJIAMH, DJIEKTPUYECKUM
TOKOM, J3JICKTPOMAarHuTHBIMHA KOJ'Ie6aHI/ISIMI/I 1 BOJIHAMH,
OIITUYECKUMM  SBJICHHMSMH, KBAHTOBBIMU SIBIICHUSIMH,
CTPOCHHUEM aTOMa M aTOMHOTO SJIpa, PAAMOAKTUBHOCTHIO);
BJIAJICHUE  OCHOBOIIOJATAlOIIMMH  ACTPOHOMUYECKUMHU
MOHATHUAMU, MMO3BOJJIAIOIMIUMHA XaPAKTCPU30BATH MPOUCCCHI,
MPOUCXOJSIIME HA 3BE3/1aX, B 3BE3JHBIX CHUCTEMaXx,
B MEXTaJaKTHUECKOW cpefie; IBIKEHHE HEOECHBIX Tel,
ABOJIIOLIMIO 3B€3]1 U BeeleHHoi;

I[IP6 4. Bragenue 3aKOHOMEPHOCTSIMH, 3aKOHAMH




U TeopusiMHu (3akoH BcemupHoro tsarorenus, I, II u III
3akoHbl HBIOTOHA, 3aKOH COXpaHEHHS MEXaHUYECKOU
SHEPTrUM, 3aKOH COXpaHEHUsi MMIYJbCa, MPUHIINI
CyNepHo3UuLIu CHII, MPUHLIMAI PaBHONPABHOCTH
MHEpUHUATbHBIX CHCTEM OTCUCTa; MOJIEKYJISIPHO-
KMHETUYECKYI0O TEOPUI0 CTPOEHHUS BEIIECTBA, TIa30BbIC
3aKOHBI, TEpPBBIM 3aKOH  TEPMOJMHAMHKH;  3aKOH
COXpAaHEHUs OJJIEKTPUUECKOro 3apsifa, 3akoH KyioHa,
3akoH OMa a1 yyacTka 1enu, 3akoH Oma st MOoJIHOM
AJIEKTPUYECKOM 1enu, 3akoH JDkoyns - JleHna, 3akoH
AJEKTPOMArHUTHOM  MHAYKIHMH, 33aKOH  COXpPaHEHHUS
SHEPruHM, 3aKOH MPAMOJHUHEHHOTO pPacHpOCTPAHEHUS
CBETa, 3aKOH OTPAXXEHHUs CBETa, 3aKOH MPEIOMJICHUS
CBETA; 3aKOH COXPAHECHHUSI HHEPruH, 3aKOH COXPaHCHUS
HMMITyJIbCa, 3aKOH COXPAaHEHMs 3JIEKTPUYECKOro 3apsija,
3aKOH COXPaHEHHsI MacCOBOr0 4ucia, NmocTyyarsl bopa,
3aKOH PaauO0aKTUBHOIO pacmana); YBEpPEHHOE
HCIIOJIb30BaHNUE 3aKOHOB M 3aKOHOMEPHOCTEH MpU aHATIN3e
(bU3HYECKUX SIBIICHUN U MPOIIECCOB;

[IP6 6. Bnamenwe OCHOBHBIMH METOJAMH HAyYHOTO
MO3HAHUS, UCHOIb3yeMbIMU B (U3HKE: MPOBOAHTH
MpsIMbIE U KOCBEHHBIC M3MEPEHUsI (PU3NYECKUX BEITUYHH,
BBIOMpAsi ONTUMANIBHBIN CIIOCOO M3MEPEHHS U HUCIIONb3YS
M3BECTHBIE METOJBI OLICHKH IOIPEIIHOCTEN W3MEpPEHHI,
MPOBOANWTH HCCIEIOBAaHUE 3aBUCUMOCTEH (PUINUECKUX
BEINYUH

C HCIIOJIb30BAHMEM TPSIMBIX HW3MEpPEHUl, OOBACHATH
MOJIyYeHHBIE  PEe3yibTaThl, HCHOJB3Yysl  (pu3nyeckue
TEOpPUM, 3aKOHbl M TMOHATHSA, U JeJlaTb BBIBOJBI,
co0ro1aTh npaBuia 6€30MacHOro TpyAa NpU MPOBEACHUN
HCCIIeJOBaHUM

B paMKax yd4eOHOTO DJKCIIEpUMEHTa U  y4deOHO-
HCCICAOBATCILCKON ASATCILHOCTH C HCIIOJIb30BAaHUCM
IH(GPOBBIX M3MEPUTEIBHBIX YCTPONCTB M Ja00PaTOPHOTO




o0opymoBaHusi;  CPOPMHUPOBAHHOCTH  MPEICTABICHUN
O METOoAax IIOJIyYeHHUs Hay4HbIX AaCTPOHOMHYECKHX
3HAHUM;

[TP6 7. ChopMuUpOBaHHOCTH YMEHHS PEIIaTh PACUETHBIC
3aJa4i ¢ SIBHO 3a/IaHHOM  (U3WYECKOW MOJEIbIO,
UCTONB3Ys (pU3MUecKre 3aKOHbl U MPUHIUIBI, HA OCHOBE
aHaJM3a yCIOBUA 33/1a4H BBIOMPATh (PU3NYECKYIO MOJEIb,

BBIICIATh  (U3WYECKHE  BEIWYMHBI ©  (HOPMYJIHI,
HEOOXOIMMEIE

JUIS €€ pEIeHHUs,, MPOBOIAWTH pacueThl W OICHHUBATh
peambHOCTh  IMOJYYEHHOTO  3HAYeHHs  (PU3HYECKOMH

BEJIMYMHBI; PEIIaTh KadyeCTBEHHBIC 3ajadd, BBICTPAaHWBas
JIOTUYECKH HEMPOTUBOPEUYMBYIO MEMOUYKY PaCCYyKICHHIA
C OIOpOM HAa U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
1 (QU3UYCCKUE SABJICHHUS

OK 02. Mcnonbs3oBaTh
COBpPEMEHHBIE CPEJICTBA
MOKCKa, aHaJIn3a

Y MHTEpIIpeTalun
nHpopmarun

1 MH(OpPMaITMOHHBIE
TEXHOJIOTHH

JUTSL BRITIOTHEHUS 33124
npo¢eCcCHOHATBHON
JeSITebHOCTH

JIngHOCTHBIE pe3yJbTaThl JIOJDKHBI OTpa)kaTh B YaCTH
IIECHHOCTHU Haquoro IIO3HAHUA:

- c(hopMUPOBAHHOCTH MHPOBO33PCHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSA
HAayKl W OOINECTBEHHOW TMPaKTUKH, OCHOBAHHOTO Ha
JUAJIOTe KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa

B IIOJIUKYJIBTYPHOM MHDPE;

- COBEpILICHCTBOBAHME SA3BIKOBOM W  YHUTATEIbCKOU
KYJIbTYPBI KaK CpPEICTBA B3aUMOJEHUCTBUS MEKIY JHOAbMU
Y TIO3HAHUS MHPA;

MeranpeameTHsle pe3yabTaThl JOJKHBI OTpaXKaTh:
OsBnageHue YHUBEPCATbHBIMHU y4eOHBIMU
II03HaBaTCJIIbHBIMHA HCﬁCTBHﬂMHI

B) pabora ¢ uHpopMaIuei:

- BIQJETh HaBBIKAMU TOJYy4YEHUS HHPOpMaUM U3
HCTOYHUKOB pa3HBIX THIIOB, CaMOCTOATEILHO
OCYIJ_IGCTBJ'DITB IIOUCK, aHaJIn3, cucreMaTui3ainuro nu
MHTEPIPETANNIO WHOOPMAIIUK PA3IUYHBIX BUIOB M (HOpM

[IP6 5. VYmeHuwe yuMTHIBaTH TPAHUIBI TMPUMEHEHUS
W3YYCHHBIX (DM3MUECKUX MOJeNiel: MaTepuanbHasl TOUYKa,
MHEpLHaIbHas CHUCTEMa OTCUeTa, UeaNbHbIN ra3; MOJIEIH
CTPOECHUS Ta30B, XKUIAKOCTEH U TBEPIBIX TEJ, TOUYCUYHBIN
ANIEKTPUYECKU  3apsii, sAepHas  MoOJenb  aroma,
HYKJIOHHasi MOJENIb AaTOMHOIO sipa TMpH pPEIICHUU
(bu3uYecKuX 3a1ad4;

I[MP6 9. CdopMupPOBAaHHOCTH COOCTBEHHOW TMO3HIINH
10 OTHOIIEHUIO K (hU3UIeCKO nH(pOpMAIUH, TTOTydaeMOM
U3 pa3HbIX UCTOYHUKOB, YMEHUH UCTIOIH30BATh IHU(PPOBLIC

TEXHOJIOTHH TUISt MOUCKa, CTPYKTYpUPOBaHHS,
MHTEpIpEeTallud M NpEeACTaBiIeHUs Y4eOHOW M Hay4yHO-
MOMYJISIPHOM nHpopmanuu; pa3BUTHE YMEHHI

KPUTUYECKOT'O aHaJIN3a MoJIydaeMoi HHPOpMaLuu




MPEICTaBICHHUS,
- UCTIOJB30BaTh CpencTBa UH(POPMAIIMOHHBIX
n KOMMYHUKAIITUOHHBIX TEXHOJIOTUH B peICHNN
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OpTaHU3aI[MOHHBIX
3a/1a4 ¢ coONMI0IeHneM TpeOOBaHUI IPrOHOMUKHU, TEXHUKH
0€301acHOCTH, TUTHEHBI, PECYPCOCOEPEIKEHHMSI, TTPABOBBIX
U DOTUYECKUX  HOpM, HOPM  UH(OPMALMOHHOU
0€30MacHOCTH

OK 03. ITnanupoBars

Y peain30BbIBAThH
coOCTBEHHOE
npo¢eCcCuoHAIBHOE

Y JIMYHOCTHOE Pa3BHUTHE,
MPEIIPUHIMATEIBCKYIO
JeSTeIbHOCTh

B npodeCCHOHATHHON
cdepe, UCToIb30BaTh
3HAHUS M0 MPABOBOM

1 (GUHAHCOBOM
IPaMOTHOCTH

B Pa3JIUYHBIX
KU3HCHHBIX CHTYaIUsIX

.HI/I‘-IHOCTHBIG pe3y.HBTaTBI JOJIP)KHBI OTpa)KaTB B YacCTu
AYXOBHO-HPAaBCTBECHHOT'O BOCIIUTAHUA:

- CHOCOOHOCTH OLIGHUBATh CUTYalMI0 M MPUHAMATh
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HAa MOPAJIbHO-
HpaBCTBeHHBIe HOpMBI
1 IICHHOCTH,

-OCO3HAHUE JIMYHOIO BKJIAJ B IOCTPOEHUE YCTOHYHMBOIO
Oynyero;

MeranpeameTHble pe3yabTaThl JOJKHBI OTpaXKaTh:

OBnanenue YHUBEPCATLHBIMU PEryISITUBHBIMU
JEUCTBUSAMMU:

a) CaMOOPTaHM3AITUS:

- CaMOCTOSITEJIbHO  OCYIIECTBIIATh  MO3HABATEIbHYIO
NEeSTeNIbHOCTb,  BBISIBJIATH ~ MPOOJEMBI, CTaBUTh U

dbopMynupoBaTh COOCTBEHHEIE 3a7]a4l B 00pa30BaTEIbHON
JeSITeITbHOCTH

Y )KU3HEHHBIX CUTYAIIHSIX;

- CaMOCTOSITENIFHO COCTABIISITh TUIAH PEUICHHS MPOOIEMBI
C Y4YyeTOM HMEIOIUXCA  PECypcoB,  COOCTBEHHBIX
BO3MOYKHOCTEN U MPENOYTEHU;

0) CAaMOKOHTPOJIb:

UCTIOJIB30BaTh PUEMBI Pe(ICKCHH IS OLICHKH CUTYaIlnH,
BbIOOpa BEPHOT'O PEIICHUS;

- YMETh OILICHUBATh PUCKA U CBOEBPEMEHHO NMPHHUMATh
pEIICHUS TI0 UX CHIKEHUIO

I[MP6 9. CdopMupPOBAaHHOCTH COOCTBEHHOW TO3HIIHH
110 OTHONIIEHUIO K (hU3UYEeCKON MH(POpPMAIUH, TTOJTyIaeMOM
U3 Pa3HBIX UCTOYHUKOB, YMEHHUI UCIIOIb30BaTh U (POBLIE

TEXHOJOTHUHI TUISt MOMCKa, CTPYKTYpUPOBaHMS,
MHTEpIpeTallud M TpeACTaBiIeHUs Y4yeOHOW M Hay4yHO-
MOMYJISIPHOM nHpopMmanuu; pa3BUTHE YMEHHI

KPUTHYECKOT'O aHaJIN3a MoJydaeMoi HHPOpMauu

OK 04. Db dexkTuBHO

JImgHOCTHEIE PE3YyJabTaThbl IOOJIKHBI OTpa)XaTb B YaCTH

ITIP6 10. OBmamenwe yMeHUSIMH paboOTaTh B TpYIIIE




B3aMMOJCHCTBOBATh
u paborath

B KOJIJICKTHBE

1 KOMaHJIe

LIEHHOCTH Hay4YHOTI'O ITIO3HAHHUS:
-OBJIaZIeBaHHE HaBbIKAaMU Y4eOHO-HMCCIIEI0BaTENbCKOM,
MPOEKTHOM U COLIMATIBHOM JAEATEIbHOCTH;
MeranpeameTHble pe3yabTaThl JOJKHBI OTPaXaTh:
OBnajgeHue  yHUBEpPCATbHBIMU  KOMMYHHUKATHBHBIMU
NEUCTBUSIMU:

0) COBMECTHAs JICSITCIIBHOCTD:

- IOHMMaTh M MCIOJIb30BaTh NPEUMYIIECTBA KOMaHIHOU
Y MH/IUBHTyalIbHON pabOTHI;

- BBIOMpATh TEMATHUKy U METOJbl COBMECTHBIX JEUCTBUI
C yueToM OOIIMX MHTEPECOB U BO3MOKHOCTEH Ka)10ro
YJleHa KOJIJIEKTHBA;

- [OpUHUMATh  LEJIH  COBMECTHOM  JCATEIBHOCTH,
OpraHM30BbIBATH W KOOPAMHHMPOBATH JIEUCTBUSA IO €€
JOCTHKEHMIO: COCTaBIIATh IUIAH ACHCTBUM, PaCIpEACIATh

poaM € y4eTOM MHEHMH YYacTHUKOB, OOCYX/JaTh
pe3yabTaThl COBMECTHOU PabOTHI;

-OLICHMBAaTh KauecTBO CBOEro BKJIaZa M  KaXA0ro
yYaCTHMKa KOMaHAbl B  OOmMH  pe3yiabTar o
pa3zpaboTaHHBIM KPUTEPUSIM;

Ognangenue YHHMBEpCATbHBIMU PeryIsTUBHBIMHU
NEUCTBUSIMU:

T) IPUHSATHE ce0s U IPYTHUX JIFOICH:
- MPUHUMATh MOTUBBI M apTyYMEHTHI JAPYTHUX JIIOJIECH TIpH
aHAJIM3€e PE3YJIbTATOB JIEATEIHbHOCTH

C  BBIMIOJIHEHHWEM  Pa3UYHBIX  COIMAIBHBIX
IUTAHUPOBATD paboty IpYIIIbL, paloHaIbHO
pactipeneniaTtb  JAEATENbHOCTb B HECTaHIapPTHBIX
CUTyallusiX, aJeKBAaTHO OICHUBATh BKJIAJ] KaXJO0ro U3
Y4aCTHUKOB TPYIIIBI
B pellieHUE paccMaTpUBaeMON IpoOIeMbl

poJIen,

OK 05. OcyiiecTBasiTh
YCTHYIO U TUCHMEHHYIO
KOMMYHHKAITAIO HA
rOCy/IapCTBEHHOM SI3bIKE
Poccuiickoit ®eneparuu
C Y4ETOM OCOOCHHOCTEM
COLIMAILHOIO U
KyJIbTYPHOT'O KOHTEKCTa

JIMYHOCTHBIC PE3yIbTAaThl JOJDKHBI OTpakaTh B YaCTH
JCTETUYECKOTO BOCITUTAHHMS:

- CTETHYECKOE OTHOIIECHHE K MHUPY, BKJIIOYAs ICTETHKY
ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
Tpyna

1 OOIIIECTBEHHBIX OTHOIICHHI;

B 00JIACTH MATPUOTUYECKOTO BOCITUTAHUS TPOSIBIIATH:
-IICHHOCTHOE OTHOIICHUE K rOCYIapCTBEHHBIM CHMBOJIAM,
HUCTOPHYECKOMY U IPUPOAHOMY HACIIEIUIO, MAMITHUKAM,

I[TIP6 1. CdhopmMupoBaHHOCTh MPEJACTABICHUH O POJIH
U MecTe (PU3MKH U aCTPOHOMHHU B COBPEMEHHOW HAay4HOM
KapTUHE MHpa, O CHUCTeMooOpasymwiei poau (HU3UKH
B Pa3BUTHUHU €CTECTBEHHBIX HAYK, TEXHUKU U COBPEMEHHBIX

TEXHOJIOTHH, O BKJIAJ€ POCCUUCKUX | 3apyOeKHBIX
YYEHBIX-(QU3UKOB B  pa3BUTHE HAYKH; IOHHUMAaHUE
buzmaecKoit CYIIHOCTH Ha0JII0OJaeMBbIX SIBIICHUH

MHUKpPOMHpA, MaKpoMHpa ¥ MeramHupa; NOHUMaHHUE POJIH
aCTPOHOMHUU
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TpaguuusM HaponoB Poccuum, noctmxenusim Poccuum B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX U TPYJE;
MertanpeaMeTHbIE PE3YJIbTAThI JOJKHBI OTPAXKaTh:
OBnageHne  yHUBEpPCAJbHBIMM  KOMMYHHMKAaTUBHBIMU
JEUCTBUAMMU:

a) oOIeHue:

- OCYIIECTBIISITh KOMMYHHUKAIIUU BO BCEX cepax KU3HH;

- Pa3BEpHYTO M JOTMYHO H3JIaraTh CBOK TOYKY 3pEHUS
C MCIIOJIb30BAHHUEM SI3BIKOBBIX CPEACTB

B MPAKTUYECKOW JEATEIBHOCTH YEJIOBEKA U JAJIbHEUIIEM
Hay4YHO-TEXHUYECKOM pa3BUTHH, ponu bu3uKu
B (opMupoBaHuM Kpyroopa H (PYHKIHMOHAIBHOM
rPaMOTHOCTH 4YeJOBEKa ISl PEIICHUS MPAKTHYECKHUX
3a7a4

OK 07. CoxnelicTBOBaThL
COXPaHEHUIO
OKpY>Kalolleu cpebl,
pecypcocOepereHuIo,
MIPUMEHATH 3HAHUS 00

JIM4HOCTHBIE pe3yNbTaThl JOJDKHBI OTpaXkaTh B YacTH
OKOJIOTHYCCKOI'O BOCIIUTAHUA

- chOpMUPOBAHHOCTb  JKOJOTUYECKOW  KYJIBTYpHI,
IIOHHUMAaHHUEC BIIMAHUA COUAJIBHO-3KOHOMUYECCKUX
MPOIIECCOB HA COCTOSHUE MPUPOJHOM W COIMAIBLHOU

I[IP6 8. CdopMuUpOBaHHOCTL YMEHHSI TPUMEHATH
MONlyYeHHbIE  3HAHHUS  JUIS  OOBSCHEHUS  YCIOBHIA
NpoTeKkaHus (U3MUECKUX SBJICHUM B TNpUpOAE U JUIs
IPUHATUSA TNPAKTUYECKUX PEIICHWM B IIOBCEIHEBHOU
KU3HH 7151 00ecTieueHHs] 0€30MaCHOCTH TMPU OOPAICHUH C

M3MEHEHHUH KJIMMaTa, cpensl, OCO3HAHHE r7100aIbHOTO XapakTepa | ObITOBBIMH IPUOOpPaMU M TEXHHUYECKUMH YCTPOWCTBAMH,
MIPUHITUTIBEI OCPENKITUBOTO | AKOJIOTHUECKUX TTPOOIIeM; COXpaHEHUs 3I0pPOBbSI u COOITFO ICHUS HOPM
MIPOU3BOICTBA, - IUJIAaHUPOBaHUE W  OCYUIECTBICHUE JEHUCTBUM B | SKOJOTMYECKOTO TIOBEICHUS B OKpYXalolled Cpese;
s dexTuBHO OKpY)KalIIel cpeae Ha OCHOBE 3HAHHUS  IIeJIel | MTOHUMaHUEe HEOOXOIUMOCTH TPUMEHEHHs TOCTHKCHHUI
JEeHCTBOBATH YCTOMYMBOI'O pa3BUTHUS YEJIOBEUECTBA; buzuKu 51 TEXHOJIOT U1 e paluoOHAIBHOTO
B UpE3BBIYAITHBIX aKTUBHOE HENpPHATHE ACHCTBUN, MPUHOCIIIMX BPEJ | MPUPOIONOIb30BAHUS

CUTYyaIUsIX OKpY2Karomien cpee
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2. CTpyKTypa M coaepkaHue JTUCHUILIHHbBI

2.1 O0beM AUCHMILVIMHBI U BUABI Y4eOHOH padoThI
Ounas popma

Buj yue6Hoii padoThl

0O0neM B yacax

O0bem o0pa3oBaTebHOM NPOrpaMMbl Y4€OHOM JHCHHUIIIMHBI 108
BT. U..

TEOpPETHYECKOE 00yUeHUe 70
nabopaTOpHbIE 3aHATHUSL 20
MIPAKTHYECKUE 3aHATHS 16
Camocmosmenvhas paboma 0
IIpomexyTouHas aTrecTanus (3a4€T C OLEHKOM) 2

3aounas popma

Bup yueOHoit padoThI

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMbl y4eOHOM JUCHUNIJIMHBI 108
BT. 4..

TeopeTuiyeckoe 00ydeHue 8
1ab0paTOPHBIE 3aHATHS 6
MPAKTUYECKHUE 3aHITHS 4
CamocmosmenvHas paboma 88
IIpomexxyTouHasi aTTecTamusi (3a4eT ¢ OIICHKOM) 2
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2.2. TemaTudyecKkuii JIAH M COieP:KaHMe JUCHUILINHBI «DPU3UKa)»

CIIOKeHHEe CKopocTed. PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJUHEHHOE NIBIKEeHHE. | 'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTU, YCKOPEHUS, IYTU U MEPEMELICHUsI MaTepUaIbHON TOYKU OT
BpeMeHn. CB0OOOIHOE TazieHUE. YCKOpeHHe CBOOOIHOTO TajeHus. KpuBoiguHeWHOE IBUIKEHUE.
JIB>K€HHE MaTepuaabHOM TOYKM II0 OKPYKHOCTU. YTIJIOBasg CKOpPOCTb, JIMHEWHAs CKOPOCTbH.
[Tepuoa u yactora. LIeHTpOCTpEMHUTEIBHOE YCKOPEHHE

[IpakTHueCcKHE 3aHATUS "

[TpakTyeckue paboTHI:

N3mepenne MrHOBEHHON CKOPOCTH.

HccnenoBaHue COOTHOLIEHUS MEXKAY IyTAMH, NPOWIEHHBIMU TEJIOM 3a IIOCJIEI0BATEIIBHBIE
paBHbBIC TIPOMEXKYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM JBMKEHUU C HAYaJIbHOM CKOPOCTBIO,

paBHOM HYIIIO.

HaumenoBanue Conepskanue yae6HOro Marepuasa (0CHOBHOE M PO(eCCHOHAILHO OPHEHTHPOBAHHOE), Oo0bem | DopMupyemble
pa3iesioB U TeM J1a0opaTOpHbIE U NPAKTHYECKHE 3aHATHS, IPUKJIAAHOI MOIYJ/Ib (IPH HAJIMYMH) YacoB | KOMIIETEHIIUH
1 2 3 4
Pa3nes 1. ®u3nka 1 MeTobl HAYYHOI'O TO3HAHMS 2
Tema 1.1 Conep:kaHue y4eOHOr0 MaTepuaJjia 2 OK 03
Beenenne Oduzuka - Hayka o mnpupone. HayuHele MeTombl TO3HAHHMS OKpy’Karomero wmupa. Ponb OK 05
OKCIIEPUMEHTa W TEOPUU B TPOLECCe TO3HAHUS MPHUPOIBL. KCIEPHUMEHT B (HU3UKE.
MonenupoBanue GU3NYECKUX SIBICHUN U mpoieccoB. Hayunble rumote3bl. du3nueckue 3aKOHBI U
Teopuu. ['paHUIIBI MPUMEHUMOCTH (PU3NICCKUX 3aKOHOB. [IpuHIMTT cOOTBETCTBUs. POJIb 1 MecTo
¢bu3uky B HOpMHPOBAaHUK COBPEMEHHOW HayYHON KapTHUHBI MUPA, B IPAKTHUECKON JESTEIbHOCTH
JOJIer
Paznea 2. Mexanuka 16 OK 01
Tema 2.1 Coaep:xaHue yueOHOT0 MaTepuajia 4 OK 02
Kunemartuka Mexanuueckoe aBuxkeHre. OTHOCHUTEIBHOCTh MEXaHMYECKOro asuxkeHus. Cucrema orcuera. OK 04
Tpaexropus. [lepemenienne, ckOpocTh (CpeiHsAs CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE OK 05
MaTepHabHOW TOYKH, UX MPOEKIUH HAa OCHU CHCTeMbl KoopauHat. ClokeHue MepeMeleHUd U OK 07

3 O6pasoBarenbHas OpraHU3alys BIPAaBE CAMOCTOATEILHO OHPENENATh IOCIEI0BATEILHOCTh H3YUEHHS Pa3AeloB U TeM, BXOIAIIMX B HUX, a TAKXKE IepPEPacIIpeIeiaTh KOIMYECTBO
YacoB M OCBOCHHUS OOYYAIOIIMMHCS y4eOHOTro MaTepHaia, C yd4eTOM JIOTHKH (OPMHPOBAHUS IMPEIMETHBIX pPE3YJIbTaTOB, OOIMUX W TPOQPECCHOHANBHBIX KOMITCTCHIIUH,
MEXIIPEIMETHBIX CBS3€H ¢ APYTHMH AUCIUILTIHAMYA 00IIe00pa30BaTeIbHOTO 1 00IeTpodeCCHOHATBHOTO MUKIIOB yaebHoro miana OIT CIIO.
4 Yacel mpakTHYEeCKHMX paboT YUTEHHI B COAEPKAHUN yIeOHOr0 MaTEpPHAIa U BXOIAT B 00LIEE KOTHYECTBO 9ACOB IO TEME.
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N3yueHne nBUKEHUs APUKA B BA3KOU KUJIKOCTH.
W3yuenne qBMKEHUS Tesa, OpOLIEHHOTO TOPU30HTAIBHO

Tema 2.2
JImaamuka

Coaep:kaHue y4eOHOT0 MaTepHAJIa

[Ipunuun otHocutenbHocTH [anuies. IlepBwiii 3akoH HbroToHa. MHepuuanbHble CHCTEMBI
orcueta. Macca tena. Cuna. Ilpunuun cynepnos3unuu cui. Btopoit 3axkon HbroToHa st
MaTepuaibHOW TOYKHM B MHepnuanbHOU cucteme orcuera (MCO). Tpetuit 3akon HproToHa st
MaTepualbHBIX TOYEK. 3aKOH BceMUpHOro TsiroteHus. Cuna Tspkectu. I[lepBas kocMmuueckas
ckopocThb. Bec tena. Cuna ynpyroctu. 3akoH ['yka. Cuna tpenusi. Cyxoe tpenue. Cuna TpeHus
CKOJIbXKEHUS U cuiia TpeHus nokos. Koaddumuent tpenus. Cuna cOnmpoTHBIICHUS TPU TBUKCHUH
Tena B KHUAKOCTH wiH rase. [locTymarenbHoe W BpamiateabHOe IBUKEHHE aOCONIOTHO TBEPAOTO
Tena. MOMEHT CHJTbI OTHOCUTENIbHO OCH BpailieHus. [lneuo cumbl. Y CioBus paBHOBECHUSI TBEPIOTO
tena B UCO

IIpakTyeckre 3aHsTUS

[TpakTryeckue paboTHI:

N3ydenne nBuxeHust Opycka 1o HaKJIOHHOW IUIOCKOCTH MO/ JE€HCTBUEM HECKOJIBKUX CHJL.
HccnenoBanue 3aBHCUMOCTU CHJI YNPYTOCTH, BO3HUKAIOUIMX B J€(OPMHUPOBAHHOU MpPYXHUHE U
PE3NHOBOM 00pasIie OT BEIHYUHBI HX J1e(hOpMAIIHH.

HccnenoBaHue ycloBUN paBHOBECHUS TBEPIOTO TeJIa, UMEIOIIEr0 OCh BPALICHMSI

Tema 2.3
3aKOHBI COXPAaHEHUS
B MCXaHUKC

Conep:xaHue y4eGHOT0 MaTepuasia:

HMmmynbe MaTepuanbHONW TOYKH, CUCTEMbBI MAaTE€pPHANIBHBIX TOueK. MMIynbc cuibl 1 M3MeHeHue
UMIyJibca Tena. 3akoH coxpaHeHus ummynbca B MCO. PeaktuBHOe nBukeHue. Paborta cuiibl.
MormnocTts cuibl. KuHernyeckas sHeprus MarepuaibHOM Touku. Teopema 00 H3MEHEHUH
KuHeTH4ecKorn dHepru. [loreHumanbHas sHeprus. lloTeHuuanbHas JHEPrUs  ynpyro
nepopMUpOBaHHONW MNpyXHUHbL. lloTeHuManbHas sSHeprus Tena BOJM3U TMOBEPXHOCTH 3EMIIH.
HOTGHHI/IaJ'II)HBIG 1 HCIIOTCHUIUAJIBHBIC CHIIbI. CBsi3b pa6OTI)I HCIIOTCHIUMAJIBHBIX CHJI C
MU3MEHEHUEM MEXAHWYECKOM DHEPIUU CUCTEMBI TEJl. 3aKOH COXPAHEHMS] MEXAHUYECKOW YHEPTUH.
Ynopyrue u Heynpyrue CTOIKHOBEHUS

Hp AKTUYCCKUC 3aHATHA

[IpakTrueckue pabOTHI:
N3ydeHue cBsI3u CKOPOCTEN TEN IPU HEYNIPYTOM yAape.
HccnenoBanue cBsi3u pabOThI CUIIbI C U3MEHEHUEM MEXaHWYEeCKOW SHEPruu Teja

14




IIpodeccHOHATBLHO OPHEHTHPOBAHHOE CONEPIKAHME (COdepsKAHUE PUKIATHOTO MOLYJIst)’ 4

IlpakTHyeckne 3aHATHS

[TpakTudeckas pabora: TexHHMYECKHE YCTPOHCTBA M MPAKTUYECKOE MPUMEHECHHE: CITHIOMETD,

JBWJKECHHE CHApANIOB, LEMHbIE M pPEMEHHbIE Iepefaud, IOJIINIHUKA, BOJOMET, KOIeEp,

MPY>KUHHBINA TUCTOJIET, ABUKEHUE UCKYCCTBEHHBIX CITyTHUKOB U PaKET.

[IpakTnueckass paborta: HMcrnonb3oBaHHe 3aKOHOB MEXaHUKU MJii OOBSCHEHHS JBUKCHUS

HEOCCHBIX Tl W IS Pa3BUTHS KOCMHUYECKUX WCCIEAOBAHUN, TPAHUIBI MPUMEHHUMOCTH

KJIACCUYECKOW MeXaHUKU. MIMUTaIs HEBECOMOCTH

Paznen 3. MoJsiekyasipuasi pu3nka U TEpMOJIMHAMHUKA 22 OK 01

Tema 3.1 Coaep:xkanue y4e0HOro MaTepuaJia: 4 OK 02
OCHOBBI OCHOBHBIE  TIOJIO)KEHHUSI  MOJIEKYJIIPHO-KMHETUYECKOH Teopuu. bpoyHOBCKOe ABUKEHUE. OK 03
MOJICKYJIIPHO- Huddysus. Xapaktep ABHKCHHUS U B3aMMOJICHCTBHS YaCTHI] BellecTBa. MoIenu CTpOeHUs ra3oB, OK 04
KMHETUYECKOU JKUJKOCTEH M TBEPHBIX Tell U 00BsSICHEHUE CBOMCTB BEIIECTBA Ha OCHOBE dTUX Mojeiei. Macca u OK 05
TeOpuHn pa3mepnel MoJiekys. KomuuectBo BemiectBa. IlocrosiHHass ABoraapo. TermoBoe paBHOBECHE. OK 07

Temmnepatypa u ee usmepenue. Illkana temmneparyp Llenscusa. Mopenb HaeanpHOro rasa.

OcHOBHOE ypaBHEHHE MOJICKYJSIPHO-KUHETUYECKON TEOpUU HJCaTbHOTO Ta3a. AOCOMIOTHAs

TeMIlepaTypa Kak Mepa CpelHeld KUHETHYECKON IHEPruy TEIJIOBOTO JBMKEHHUS YacCTHUIl rasa.

[lIxana Temneparyp KenbBuna. YpaBHenue MenneneeBa-Knanelipona. 3akoH /lansTona. ['a3oBble

3aKoHbl. M30mpoliecchl B MI€ATbHOM Tra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BEILECTBA: HM30TEpMA,

n30xopa, u3obapa

IIpakTHYECKHE 3aHITHS

[TpakTuueckue padboOTHI:

N3mepeHne macchbl BO3/1yxa KIACCHOM KoMHate. MccnenoBanue 3aBUCUMOCTH MEXKITY

rapaMeTpamMu COCTOSIHUSI pa3peKEHHOI0 ra3a

JlabopaTopHble 3aHATHS 2

JlaGopatopnas padora 1. M3ydyeHue omHOTO U3 M30MPOLIECCOB
Tema 3.2 Conep:xaHue yueOHOTo MaTepuaJja: 6
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OCHOBBI
TEPMOTUHAMHUKH

TepMmoanHaMuyeckasi cucteMa. BHYTpeHHSIsl SHEprUsl TEPMOJAMHAMUYECKON CHCTEMBI M CTIOCOOBI
ee u3MeHeHus. KonnuecTBo TemnoTsl U paboTa. BHyTpeHHsIs1 S3HEprusi 0THOATOMHOTO H1€aIbHOrO
raza. Buzasl Temnonepenayu: TEMJIONPOBOAHOCTb, KOHBEKIIMS, U3NydeHHE. TermIoeMKOCTh Tena.
VYnenbHas TemioeMKocTh BenlecTBa. KommuecTBo Temnorsl mpu Termsonepeaade. [lepBoiil 3akoH
TepMoauHamMuKu. [I[puMeHeHre epBoro 3akoHa TEPMOJIMHAMUKH K u3omporieccam. I 'padudeckas
UHTepIpeTanus padoThl ra3a. TeruioBble MamMHbL. [IpUHLIMNBI AEHCTBUSI TETUIOBBIX MAIIUH.
[TpeoOpa3oBanust SHEPTUU B TEIUIOBBIX MamnHax. Koadduiuent noaesHoro aeiicteus (naisee —
KITI) TemmoBoit wmammubel. I{ukn Kapuo wm ero KIIJ. Bropoit 3akoH TepMOIWHAMHKH.
HeoOpaTuMoCTh IpOoIIecCOB B MPUPOIC. IKOJOTHUECKHE MPOOIEMbI TEIIOIHEPTCTUKH

[IpakTuyeckue 3aHATHS

[Tpaktrueckas pabora: Mi3sMepeHHe yACIbHON TEIJIOEMKOCTH

Tema 3.3
ArperaTHble
COCTOSIHUS BEILIECTBA
1 (azoBbIe
Hepexo/ibl

Coaep:xxanue yueOHOro MmarepuaJjia:

[TapooOpazoBanue u KoHIeHcauus. VciapeHne 1 KumneHue. Y qenpHas TeroTa napooOpa3oBaHusl.
3aBUCUMOCTb TeMIepaTyphbl KUIMEHHUsI OT JaBlieHUs. AOCONIIOTHAasS U OTHOCUTENIbHAsl BIAXXKHOCTh
Bo3ayxa. Haceimennsiit nap. TBepaoe teno. Kpucramimueckue u amop@ubie Tena. AHU30TPOIUS
CBOMCTB KpucTtaiuioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBienue wu
KpUCTalIu3anus. Y aenbHas Teriora miasienus. Cyonumarys. Y paBHEHHE TEIIOBOTroO OanaHca

JlabopaTopHble 3aHATHS

Jlabopartopnast pabota 2. OnpeneneHrne BIaXHOCTH BO3IyXa

IlpodeccHoHaIbLHO OPHEHTHPOBAHHOE Co/iepKaHue (Coaep:KaHue MPUKJIATHOT0 MOTYJIs1)

IIpakTHYecKHe 3aHATHS

[Tpaktuyeckass pabota: TexHHYeckHe yCTPOWCTBA M TMPAKTHUECKOE NPHUMEHEHHE: TEPMOMETP,
Oapometp. Ompenenenne mMaccel BO3[yXa B KOMHAaTe€ Ha OCHOBE M3MEPEHUI oO0bemMa KOMHATBI,
JIABJICHUSI U TEMIIEPATyPbl BO3/1yXa B HEH.

ITpakTnyeckass pabora: TexHMuUeckHe yCTpOWCTBA M IPAKTHUYECKOE NPUMEHEHHE: ABHUraTellb
BHYTPEHHEIO CrOpaHusi, OBITOBOM XOJOAWIBHHMK, KOHIUIIMOHEP, THIPOMETP U MCHUXPOMETP,
KaJIOPUMETP, TEXHOJOTUU ITOIYYEHHUs] COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCJIE HAHOMATEPHAJIOB,
Y HAHOTEXHOJIOTMU

Paznen 4. diekTpoguHaMuKa

24

Tema 4.1
DJIEKTpOCTaTHUKA

Conep:xkaHue y4eOHOro MaTepuasia:

DneKTpu3alus Tel. DJEeKTpUYecKuil 3apsan. [[Ba Buaa snekTpuyueckux 3apsanoB. [IpoBoaHukw,
JURJIEKTPUKU U TTOJYIPOBOJAHUKH. 3aKOH COXPAHEHMs JIEKTPUUECKOro 3apsaa. BzaumoneincTeue
3apsanoB. 3akoH Kynona. Dnekrpudeckoe noje. HanpssK€HHOCTD 3JIGKTPUUECKOTo mojis. IpuHiun
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CYNEPIIO3UIMU DJICKTPUUECKUX ToJei. JIMHUKM HampspKeHHOCTH 3JeKTpudeckoro mois. Pabora
CUl aJekTpoctarndeckoro moss. IloreHuman. PasHocTs mnoreHmuanoB. IIpoBogHUKH
JURJIEKTPUKHU B 3JIEKTPOCTATHUECKOM IToJIe. J(ManekTpuuecKas MPOHULAEMOCTb. DJIEKTPOEMKOCTb.
Konzgencarop. 1eKTpOEeMKOCTh INIOCKOTO KOHIEHCATOpa. DHEPIHsl 3apsyKEHHOI0 KOHJAEHCATOPa

ITpakTHYECKHE 3aHATHS

HpaKTI/I‘IeCKaﬂ pa60Ta: I/I3MepeHHe QJICKTPOCMKOCTH KOHACHCATOpa

Tema 4.2
TlocTOSTHHBIN
PIEKTPUYECKHUI TOK.
TOKHM B pa3IuyHBIX
cpenax

Conep:kaHue y4eGHOT0 MaTepuasa:

DNEeKTpUYECKU TOK. YCJIOBHS CYIIECTBOBAHMS 3JIEKTpUUecKoro Ttoka. Mcrounuku toka. Cuna
toka. Ilocrosuubiii TOk. Hampstkenue. 3akoH Oma st ydacTka Ienu. ODJIEKTPUYECKOE
CONPOTHUBJIEHUE. YJEIbHOE CONpOTUBIEHUE BemiecTBa. [locienoBarenbHoe, mMapamienbHOE,
CMEIIaHHOE COEAMHEHUE MPOBOAHUKOB. Pabora snexTpuueckoro toka. 3akoH J[xoynsa-Jlenna.
MOIHOCTh ANEKTPUYECKOTO TOKa. DJIEKTPOABUKYINAS CHUJIa M BHYTPEHHEE CONPOTUBIICHUE
HUCTOYHHMKA TOKa. 3akoH Owma uisi TOJHOM (3aMKHYTOM) siekTpuyeckod wenu. KopoTkoe
3aMbIKaHUE.

DJIeKTPOHHAs MPOBOJAMMOCTb TBEPJbIX METAJIOB. 3aBHCHUMOCTh COINPOTHBJICHUS METAIOB OT
TeMreparypbl. CBEpXIPOBOAUMOCTb. DJIEKTPUUYECKUNA TOK B BakyyMme. CBOICTBa 3JE€KTPOHHBIX
nyukoB. [lomynpoBoanuku. CoOCTBEHHass W TMPUMECHAs] MPOBOJUMOCTBH TOJYIPOBOIHUKOB.
CpoiicTBa p-n-nepexona. [lomynpoBogHUKOBEIE MPUOOPHL. DIEKTPUUYECKHI TOK B pacTBOpax H
pacmiaBax 3JIEKTPOJUTOB. DJIEKTPOJUTHYECKAS IUCCOLMALINS. DIEKTPOIU3. DIEKTPUUECKUN TOK
B razax. CaMoCTOsTENbHBIM U HECAMOCTOSITENbHBIN pa3psaa. MonHus. [1nazma

JlaGopaTopHble 3aHITHA

Jlaboparopnas padota 3. M3yueHue cCMEmaHnHOTO COSAMHEHUS PE3UCTOPOB.
JlaGopartopnast padota 4. I3mepeHue 371eKTpOABIKYIIEH CHUIIBl MICTOYHUKA TOKA U €T0
BHYTPEHHETO COMPOTUBIICHUS

Tema 4.3
MarauTHoOe 1oJje.
DIIeKTpOMarHuTHas
MHTY KIS

Conep:xkanue yueOHOIro MaTepuaJa

[TocrossHHBIE MarHuThl. B3auMOAEHCTBUE NOCTOSHHBIX MAarHuTOB. MarHutHoe mnojie. Bekrop
MarHuTHOW MHAYKUMU. [IpuHumn cynepno3unuu. JInHuM MarHuTHOW MHAYKIMU. KapTuHa nuHuit
MarHUTHOM MHAYKIMH TOJS MOCTOSHHBIX MAarHUTOB. MarHuTHOE MOJIE€ MPOBOJHUKA C TOKOM.
KaptrHa nuHMI 1O ITMHHOTO MPSMOI0 MPOBOAHUKA M 3aMKHYTOTO KOJBLEBOIO IPOBOJHMKA,
KaTymku ¢ TokoM. OnbIT Opcrena. B3anmoaeilictBue npoBoHUKOB ¢ TOKOoM. Cuiia Amrepa, ee
Moaysib U HampasieHue. Cuna JlopeHia, ee MOAyJib W HampaBiieHHE. [[BH>KeHUE 3apsyKeHHOMN
YacTUIlbl B OAHOPOJHOM MarHuTHoM nose. Pabora cuinel Jlopenna. SIBieHue 3y1eKTpOMarHuTHON
uaayknud. Ilotok BekTopa MarHuTHOM MHAYKUMH. DJC umHaykuuu. 3aKOH 3JEKTPOMarHUTHOU
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unaykuun @apanes. BuxpeBoe snekTpuyeckoe mojie. DNEKTPOJBIIKYIIAs CHJIa UHIAYKIUU B
MPOBOJHUKE, ABMKYIIEMCSI MOCTYNATEIbHO B OJHOPOJHOM MarHuTHOM mnoje. [IpaBwno JleHma.
NunykrtuBHocTh. SIBnenue camouuaykuuu. DJIC caMOMHAYKUMU. DHEPrus MArHUTHOTO TOJIS
KaTYIIKH ¢ TOKOM. DJIEKTPOMAarHUuTHOE IOJIe

ITpakTHYECKHE 3aHATHS

HpaKTI/I‘IeCKHC pa60TLI: I/I3y‘l€HI/Ie MAarovMTHOI'O IIOJIAA KaTYIOKKU C TOKOM. I/ICCJ'Ie,I[OBaHI/Ie ,Z[CﬁCTBHSI
INOCTOAHHOI'O MariuTa Ha paMKy C TOKOM

JlabopaTopHble 3aHATHS

JlabopaTopras pabora 5. 3ydeHue SBICHUS 3JISKTPOMArHUTHON MHIYKIIHH

IIpodeccnoHabHO OPHEHTHPOBAHHOE COlepKaHMe (colepKaHue MPUKJIATHOTO MOTYJIsI)

IIpakTHYecKHe 3aHATHS

[TpakTudeckas pabora: TeXxHMUYECKHE yCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHE: SJIEKTPOCKOII,
AJIEKTPOMETP, KOHJIEHCATOp, KOIMUPOBAJIBHBIMN ammapar, CTPYHHBIA MPUHTEP, aMIEepMET),
BOJIBTMETD, peocrar, HCTOYHUKU TOKa, DJIEKTpOHArpeBaTeIbHbIE npudOpHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHHUSI, BAKYYMHBII AHOJ, TEPMUCTOPHI U
(GOTOPE3UCTOPBI,  MOJYNPOBOJAHUKOBBIM  JHOJ,  TalbBaHWKA,  IOCTOSHHBIE  MAarHUTHI,
AIIEKTPOMArHUTHI, JJIEKTPOJIBUTATelb, YCKOPUTENHU 3JIEMEHTAPHBIX YaCTULl, HHAYKLINOHHAS 11€Yb.
[TpakTuyeckas pabora: Mepsl 37eKTpo0Oe30MacHOCTH, IEKTPOCTaTUYECKast 3allnTa, 3a3eMIICHUE
ANEKTPONPUOOPOB, KOPOTKOE 3aMbIKAaHUE

Pa3gea 5. Kosie0anus v BOJIHBI

22

Tema 5.1
MexaHndecKne u
BIEKTPOMAarHUTHbIE
KOJIeOaHMS

Coaep:kaHue yueOHOT0 MAaTEpHAJIA

Konebarenbnas cucrema. CBoboanbie koiebanus. ['apmonndeckue konebanus. [lepuon, wacrora,
ammutyaa u ¢aza koneGanuid. [IpyXuHHBIM MasTHUK. MaTeMaTnyeckuil MasTHUK. YpaBHEHHE
rapMOHUYECKUX KoseOannid. KuHemaTmueckoe M IHMHAMHUYECKOE OIMCAaHHE KOJIeOATEITbHOTO
nBwkeHus. IlpeBpalieHue »HepruuM NpU TapMOHMYECKMX KojeOaHusX. CBs3b aMIUTUTYAbI
KOJICOAHWH WCXOMHOM BEIWYMHBI C aMIUTUTYIOH KOle0aHWH €€ CKOPOCTH M YCKOPEHHS.
KonebarenbHblii KOHTYD. CBobonHbIE 3JIEKTPOMAarHUTHbIE KoJyieOaHus
B HWJACAJbHOM  KoieOaTelIbHOM  KOHType. AHalorus  MEXIy  MEXaHWUYeCKUMHU U
3JIEKTPOMAarHUTHbIMM ~ KosieOaHusmMu. @Popmyna TomcoHa. 3akOH COXpaHEHHMs HHEPrUu B
ueaTbHOM KoJie0aTeIbHOM KOHTYpe. BBIHYX/IeHHBIE MexaHndeckue kojeOaHus. Pe3onanc.
PezonancHas kpuBas.  BblHyX/JeHHbIE 3JIEKTpOMarHuTHblE KoJjieOaHus. llepeMeHHBINH TOK.
CuHyconJaIbHbI TNepeMEeHHbIH TOK. MOIIHOCTh NEPEMEHHOT0 TOKAa. AMIUIUTYHOE H
JieicTByIOIIIee 3HAUEHUE CHJIbI TOKa M HampsbkeHus. Tpanchopmarop. [IpousBosacTBo, nepegaya u
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noTpeOIeHNE PIEKTPUIECKON SHEPTHH. DKOJIOTUYECKHE PUCKH ITPH MTPOU3BOJICTBE DIEKTPUIECKOM
sHepruu. KynabpTypa ucrnosnb30BaHus 37€KTPOIHEPTHH B TOBCEHEBHOM KU3HU

HpaKTI/I‘{eCKI/IC 3aHATHU

[IpakTrueckue pabOTHI:

HCCHCI[OBB.HI/IG 3aBUCHUMOCTH IICpHUOJa MaJIbIX KOHe6aHI/II\/'I T'py3a Ha HUTU OT JJIMHBI HUTU U MACCBL
rpy3a. MccienoBaHue TIEpEMEHHOTO TOKa B IEMU W3  IOCIENOBATEIbHO COCTUHEHHBIX
KOHJCHCATOpA, KaTYIIKA
U pe3ucTopa

Tema 5.2
MexaHndeckue u
3H€KTpOMaFHI/ITHbIe
BOJIHBI

Coaep:kaHue yueOHOT0 MaTepHAaJIa

Mexanudeckue BOJHBI, ycioBHs pacnpocTpaHeHus. llepuon. CkopocTe pacmpocTpaHEeHUs u
JuTHA BOJTHEL. [lonepeunbie U poaoIbHbIe BOJIHEL. HTEpdepenius u nudpakins MEXaHHIECKUX
BOJIH. 3BYK. CKOpOCTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3Byka. DJIEKTpOMarHUTHHIC
BOJIHBI. Y CJIOBUSI U3JIyYEHHUS JIEKTPOMArHUTHBIX BOJH. B3aumHas opueHTanus BekTopoB E, B u v
B JJIEKTPOMAarHUTHOW BOJHE B BakyyMe. CBOMCTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpPa)KE€HUE,
npesoMIieHue, noispusanws, nudpaxius, naTepdepernus. CKOpOCTh dIEKTPOMArHUTHBIX BOJH.
[lkana 37eKTpOMarHUTHbIX BOJH. [IprMeHeHHe 3JeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.
[IpuHuunel paguocBs3u W TeleBUAeHUs. Panuonokarus. DJIEKTPOMAarHUTHOE 3arps3HEHUE
OKpY’KaroIeH cpeipl

Tema 5.3
OnTuka

[TpsimonuHeiHOE pacnpoCcTpaHeHue cBeTa B OJHOpOoJHOM cpene. Jlyu cBera. OTpaxeHue cBeTa.
3akoHbl oTpaxkeHus cBeTa. [locTpoeHne nzo0paxkenuil B iockom 3epkaine. [Ipenomienue cBera.
3aKoHBI TPETOMIIEHUS cBeTa. AOCONIOTHBIA TOKa3arenb mperaomieHus. [lonHoe BHyTpeHHEe
oTpakeHue. IlpenenbHbIN yroil MOJTHOTO BHYTpPEHHETo oTpaxkeHus. Jucnepcus cBera. CloKHBIM
cocraB Oenoro cera. [[Ber. CoOuparomue u paccenBaronue TuH3bL. ToHKas nuH3a. DOKyCHOE
paccTosiHue U ONTHUYECKas cuia TOHKOM nuH3bL [locTpoeHue n3o00pa)keHHIl B cOOMparOmUX U
paccenBaronux JnH3aX. Popmylia TOHKOM JHUH3BL. YBEJIUYEHUE, AaBaemoe JIMH30U. [Ipemenbl
MPUMEHUMOCTH TreoMmeTpuueckoi ontuku. HMuTepdepenius csera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMIOACHUS MAaKCUMyMOB M MHHHMYMOB B MHTEP(QEpPEHIIMOHHON KapTHHE OT IBYX
cUH(}pa3HbIX KOTEPEHTHBIX UCTOUHUKOB. [ludpakius ceera. udpakiuonHas pemerka. Y cIoBHe
Ha6JIIOI[eHI/ISI TJIaBHBIX MaKCUMYMOB npu InagcHun MOHOXpPOMATHYCCKOI'O CBC€Ta Ha
qudpakuuoHHyto pemetky. [lonspusanus cBera

19




IIpakTH4eCKHE 3aHITHS

[TpakTrueckas padora: HabmroaeHne 1UCiepcuu CBeTa

JlabopaTopHble 3aHATHS

JlabopartopHas pabota 6. Mi3MepeHue moKa3aTess MPETOMICHUS CTEKIIa
Jlaboparopras padota 7. MccrenoBannue CBOMCTB H300paKEHUH B JIMH3aX

IMpodeccnonabHO OPHEHTHPOBAHHOE COlep:KaHMe (colep;KaHue MPUKJIATHOT0 MOIYJIsl)

IIpakTHYecKHe 3aHATHS

[Tpaktudeckass pabora: TexHHMUeCKHe yCTPOWCTBA M NPAKTUYECKOE INMPHMEHEHHE: ceiicMorpad
ANEKTPUYECKUN 3BOHOK, '€HEpPATOp MEPEMEHHOIO TOKa, JUHUU JIIEKTpoIepeaad, My3blKaJbHbIE
MHCTPYMEHTHI, YJIbTPa3BYKOBasl TUArHOCTHKA B TEXHUKE M MEIULMHE, pajap, paguolpHUEMHUK,
TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus, ouky, aymna, oroanmnapar, NpOSKIIMOHHBIN anmapar,
MHUKPOCKOTI, TEJIECKOTI, BOJIOKOHHASI ONTHKA, TU(PAKIIMOHHAS PEIIETKA, MOISPOHI, TEIECKOII.
[Ipaktrueckas pabora: Buasl m3nyuenuid. Buapl crmektpoB. CrekTpbl uciyckanus. CIEKTpbI
nornomenus. CnektpanbHblii aHanu3. CHekTpalbHbBIE KJIAcChl 3BE3l. YIbTpadHOIeTOBOE
nsnydyenue. Mudpakpacnoe nznyuenue. Penrrenosckue ayun. VX mpupona u cBoiicta. Illkana
AJIEKTPOMATHUTHBIX U3JIYYCHHUI

Pa3znen 6. OcHOBBI crienMAJILHONH TEOPUU OTHOCHUTEILHOCTH

Tema 6.1
(OCHOBBI TEOpUH
OTHOCUTCIIbHOCTHU

Conep:xanue yueOHOro MmaTepuajia

['panunbl NPUMEHUMOCTH KJIACCHYECKOM MeXaHukH. llocTymarel crHenuMansbHOM  TEOpHH
OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTb MOJYJISI CKOPOCTHM CB€Ta B BakKyyMe, NPUHUUII
OTHOCHUTEIBHOCTH ONHIITENHA. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHHE BPEMEHU M
COKpaIlleHHe UIMHBI. DHEPrus W HMIYJIbC CBOOOMHON 4YacTuilbl. CBSI3b MAacChl C JHEPrued u
MMITYJIbCOM CBOOOJHOM YaCTHIIbI. DHEPTHs IMOKOSI CBOOOTHON YaCTHITHI
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Pa3nea 7. KBantoBas pusuka
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Tema 7.1
JIIEMEHTEI
KBAaHTOBOU OIITUKH

Conep:xanue yueOHOT0o MaTepuajia

®otonbl. Popmyina [Tnanka cBA3u sHEprUH (POTOHA C €ro YaCTOTON. DHEprus U UMIYJIbC (POTOHA.
OtkpbiTue U ucciaenaoanue ¢goroapdexra. Onbitel A.I. CroneroBa. 3axoHbl (oTo3ddexrta.
VYpaBuenue DitHIuTeitHa 1151 poTorddexra. "KpacHas rpanuna” dpororddexra. JlaBieHue cpera.
Omnwitel I1.H. JIeOeneBa. XuMuueckoe AeHCTBUE CBETA

Tema 7.2
CtpoeHue aToMa

Conep:kaHue y4eOHOTO MaTepuasia

Mopenb atoma Tomcona. OnbiTel Pesepdopaa mo uccnemoBanuto ctpoenus aroma. [Inmanerapuas
mozenb aroma. [loctynatel bopa. M3nyuenue u mornomieHne (OTOHOB MpU MEPEXOJIe aToMa C
OJIHOTO YPOBHSI SHEpTruH Ha Apyroi. Buapsl ciekTpoB. CrieKTp ypOBHEH SHEPTUM aTOMa BOJIOPOIA.
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BonnoBeie cBoiictBa wactul. Bomubl ge  bpoitna.  KopmyckynsipHO-BOJHOBOM — Tyayin3M.
Hudpakmus smekTpoHOB B Kpuctamuiax. CIIOHTaHHOE W BBIHYKJIEHHOE U3JIydeHUE. Y CTPOMCTBO U
PUHIUI PaOOTHI Ja3epa

HpaKTI/I‘IeCKI/IC 3aHATHUA

[TpakTuyeckas pabora: Habnronenue TMHEWYATOro CIIeKTpa

Tema 7.3
ATOMHOE SIAPO

Coaep:kaHue y4eOHOro MaTepuaa

MeTtonbpl HAaOMIOACHUS U PErHCTpallMM 3JIEMEHTAPHBIX 4YacTULl. OTKpBITHE DPATUOAKTUBHOCTH.
OmnbiTel Pe3epdopaa no onpeneneHuio cocraBa pajloakTUBHOTO m3nydeHus. CBoMCTBa anbga-,
Oera-, raMMa-u3JIy4YeHus. BiusHue paguoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. OTKpBITHE TIPOTOHA
u HeWtpoHa. Hyknonnas moxens snapa I'eiizenOepra-MBanenko. 3apsn sapa. MaccoBoe 4mcIiio
anapa. M3otonsl. Anbda-pacnan. DIeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacmaj. I'amma-u3nyyeHue.
3aKOH paJMOAaKTUBHOIO pacmaja. DHEprusl CBA3M HYKJIOHOB B supe. SnepHsie cuibl. [legext
Macchl sapa. Snepusle peakumu. [lenenue m cuHTre3 saaep. AnepHbii peakrop. TepMosaepHbIN
cuHre3. [Ipo0neMbl M MEPCHEKTUBBI ANEPHOW PHEPreTHKU. DKOJIOIMYECKHE AaCHeKThl sIEPHOU
SHEPreTUKU.  OJeMEeHTapHble  4YacTulpl.  OTKphiTHE  mO3UTpoHAa.  DyHIAMEHTaJIbHbIE
B3aMMOJECHCTBUS

[IpakTuyeckue 3aHsTUS

[TpakTrueckas pabota: McciemnoBanue TpeKOB YyacTull (110 roToBBIM (poTorpadusim)

IpodeccnoHaIbHO OPHEHTHPOBAHHOE Co/lepKaHue (Coaep:KaHUe MPUKJIATHOT0 MOTYJIs)

Hp AKTUYCCKUC 3aHATHA

[IpakTuueckas padora:

1. lenoBass urpa: IloHATHS, CBsA3aHHBIE C M3YYEHUEM METOJOB HAy4YHOTO MO3HAHUSA: SIBJICHUE,
Hay4YHBIA (akT, runoTes3a, (pusuyeckas BeIUYHHA, 3aKOH, TEOPHSs, HAONIOACHHUE, IKCIICPUMEHT,
MOJEJIMPOBAHUE, MOJIEIIb, U3MEPEHHE.

2. Ilpaktuyeckas padora: TexHnueckue yCTpoiCcTBa U MPAKTHUECKOE MPUMEHEHHE: (DOTOIIEMEHT,
dotomatuuk, coimHedHas Oatapesi, CBETOAMOJ, CIEKTPOCKOI, Jia3ep, KBAHTOBBIA KOMIIBIOTED,
JIO3UMETP, Kamepa BHiIbcoHa, sIACPHBIN peakTop, aTOMHas 6omM0Oa

Pa3nen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3MKH

=)

Tema 8.1
(D1eMEHTEI
ACTPOHOMUU U
ACTPOPU3UKH

Coaep:kaHue y4eOHOT0 MaTepuaJsia

Bun 3Be3qnoro neba. Co3Be3aus, pKUE 3BE3/bl, TUIAHETHI, UX BUANMOE ABMkKeHUE. ColHeuHas
cucrema. [lnanetsl 3emHO¥ Tpynmbl. [lmanerbi-rurantel. Manbie Tena CONHEYHOW CHCTEMBI.
Connne, horocdepa u armocdepa. ConHeunast akTuBHOCTh. MicTounuk sHeprun CoJiHIIAa U 3BE3/I.
3Be31bl, WX OCHOBHBIC XapaKTePUCTHKH: Macca, CBETUMOCTb, paJMyC, TEMIEparypa, HUX
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B3aUMOCBA3b. 3BE€3/Ibl TJIABHOW MOCIEAOBATEIIbHOCTU. 3aBUCUMOCTh ''Macca - CBETUMOCTB'" st
3B€3]] TJIABHOM  MOCIEN0BaTebHOCTH. BHyTpeHHee cTpoeHue 3Be3n. CoBpeMEHHBbIE
MIPEACTABICHUS O TPOUCXOXKACHUH U HBONIONMK COJIHLIA U 3BE3]]. DTallbl )KU3HU 3Be3/. MieuHbIi
[TyTh - Hamra ["anaktuka. CniupanbHas cTpykrypa ['anakTuku, pacnpenesieHue 3Be3/1, ra3a U MbUIH.
[Tonoxenne u nBwxenune Connua B [amaktuke. [lmockas u  cdepuueckas MOACUCTEMBI
lanaktuku. Tunsl ranakTuk. PaguoranakTuku W KBazapbl. UepHble ABIPHI B siApax TrajlaKTHK.
Bcenennas. Pacmmpenune Beenennoii. 3akon Xa66ma. Pa30Oeranue ramaktuk. Teopust bombioro
B3pbIBa. Monens «ropsiueit Beenennoit». Macmrabnas ctpykrypa BcenenHoil. MeTaranakTuka.
Hepemniennbie mpo0JieMbl aCTPOHOMUH

JlaGopaTopHble 3aHATHA 2
Jlaboparopuas padota 8. HabmroaeHusi HEBOOPY>KEHHBIM IJ1a30M C UCTIOJIB30BaHUEM
KOMITBIOTEPHBIX IPUIIOKECHUH JIJISI ONPEACTICHHS TTOJIOKEHHS HEOSCHBIX 00 BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3arsi CeBEpHOTO NMOMYNIAPHSI U SIPKUE 3BE3/IbI
IIpome:xxyTounasi arrectamus ([{uddepeHnmpoBaHHbIi 3a4eT) 2
Bcero: 108
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3. YcioBusi peajin3aiuy NporpaMMbl M CHUNIIMHBI

3.1 TpeOoBaHM K MUHHMAJIbHOMY MAaTEPUAIBbHO-TEXHUYECKOMY 00eCIeYeHH 0

Peanuzauuss mporpamMmbl JAMCHUIUIMHBL TpeOyeT HalWyusi y4eOHOro kaOuHeTa
(pu3nKw.

B kabunere ¢Qusuku ecth HeoOxoaumoe sabopaTopHoe 0OOpyAOBaHUE IS
BBITIOJIHEHUS YKA3aHHBIX B Mporpamme no ¢Gusuke J1abopaTOpHBIX U MPAKTUYECKUX padoT
U JIEMOHCTPAIMOHHOE 000PYI0BaHHUE.

JlemoHCcTpanmonHoe o0opyaoBaHue (HOPMUPYETCS B COOTBETCTBUHU C MPUHIIUTIOM
MUHUMAaJIbHOM  JTOCTaTOYHOCTHM U OO0ECIeYMBAeT IIOCTAHOBKY IIE€PEUYHCIECHHBIX B
nporpamme 1o (U3MKe KIIUYEBBIX TEMOHCTPALUH IS HCCIEA0BaHUS N3YYaeMbIX SBJICHUN
U TPOIECCOB, OHMIUPUYECKUX M (PYHIAMEHTAIBHBIX 3aKOHOB, HX TEXHHYECKHUX
IPUMEHEHUM.

JlaGoparopHoe  oOopylnoBaHME  Jii  YYEHHYECKHX  MPAKTHYECKUX  padoT
dopmupyeTcss B BUAEC TEMAaTHUYECKUX KOMIUIEKTOB M OOECIIEUYMBACTCS B pacdy€re OJIHOTO
KOMILJIEKTA Ha JBYX 00YyYarolUXCsl.

Temarnueckne KOMIUIEKTHI JITaOOpPaTOPHOTO OOOPYIOBaHHWS TOCTPOCHBI Ha
KOMIUIEKCHOM ~ HCIIOJB30BAaHUHM aAHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUIE IIU(PPOBBIX JIAOOPATOPHIA.

O6opynoBaHnue yueOHOTO KaOMHETA.

Texnuueckue cpeacTBa 00yYeHUsI:

- IEPCOHATBbHBINA KOMIIBIOTED C JIMIIEH3UOHHBIM IIPOTrPAMMHBIM 00€CIIEUEHUEM;

- IPOEKTOP C IKPAHOM.

- 3amgel  (OMONHMOTEKA, YHTANBHBIM 3ad1 C BBIXOAOM B HWH(OPMAIIMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO CeTh VIHTEpHET).

3.2 IlepeyeHb OCHOBHOW W /JONOJHHUTEJIbHOW Y4YeOHOM JHMTEpaTryphbl,
HE00X0AMMOM /151 0CBOCHUS AMCUHUIIIMHBI

Kamamnukos, H.II. ®wusuka: ydyeOHUK U TNPAKTUKYM JJII  CPEIHETO

npodeccronansHoro ooOpazoBanus / H. 1. Kanamnukos, C. E. MypaBbeB. — 3-e u3j.,
nepepad. u  gon.— MockBa: MsparensctBo  Opaiit, 2026.— 507 c.—
(ITlpodeccuonanbHoe  obpazoBanue). —  ISBN 978-5-534-12827-7. —  Tekcr

anekTpoHHbit  //  OOpaszoBarenbHast 1uargopma  IOpaitit  [caiit]. —  URL:

https://urait.ru/bcode/600239

Aizennion, A.E. ®wusuka: yuyeOHMK ¥ TPAKTUKYM JUISI  CPEIHETO
npodeccroHanbHoro oopazoanus / A. E. Aizeniion. — Mocksa : U3patenscTBo FOpaiiT,
2026. — 380 c. — (IIpodeccuonanproe obpazoBanue). — ISBN 978-5-534-18089-3. —
Texcr : anextponnbii // OOpazoBarenpHas tuiatpopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/584539

l'opmau, B.B. ©@wusuka: yuyeOHUK J1s8 CcpeaHero MnpodhecCUOHATBHOrO
obpazoBanusi / B. B.'opnau. — 2-e u3pa., ucnp. u jgon. — Mocksa : N3aaTenscTBo
Opaiit, 2026. — 215c.— (Ilpodeccuonansuoe ob6pazoBanue). — ISBN 978-5-534-
09366-7. — Texkcr : anexTpoHHbIN // OOpazoBatenbHas miardopma FOpait [caiiT]. —
URL: https://urait.ru/bcode/598752



https://urait.ru/bcode/600239
https://urait.ru/bcode/584539
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3.3. HupopmanuoHHOe oOecnedeHne peaju3any NporpaMmMbl

JUis peanuzauuy nporpammbl O0ubnuoTeuHsld (oHa YebokcapcKoro HMHCTUTYTA
(punmnana) MOCKOBCKOrO MOJMTEXHUYECKOTO YHHUBEPCUTETa MMEET JJIEKTPOHHbIE
oOpa3zoBaTesibHble M MH(OPMALIMOHHBIE PECYPCHI JIJIsl UCIIOJIB30BaHUs B 00pa30BaTEIIbHOM
npolecce.

OnexTpoHHO-0MbanoTeunsle cucreMsl (OBbC), BKItOYaromue 3JeKTPOHHBIN KaTanor
Y MIOJTHOTEKCTOBBIE JJOKYMEHTHI:

- OBbC «JIAHb» -https://e.lanbook.com/

- O6pazoBarenbHas mnatdopma FOpaitt - https://urait.ru

- IPR SMART -https://www.iprbookshop.ru/

[Ipodeccruonanphas 6a3a N1aHHBIX U

MH(POPMAIMOHHO-CITPABOYHBIC WNudopmanms o mpaBe COOCTBEHHOCTH (PEKBU3HUTHI JOTOBOPA)
CUCTEMBI
YuurtensCkuil moprai Ypoku, npe3eHTannu, KOHTPOJIbHbIE paOOThI, TECTHI,
https://www.uchportal.ru/ KOMIIBIOTEPHBIE NPOTPaMMbl, METOJUYECKHE pPa3pabOTKH IO

PYCCKOMY SI3BIKY U JINTEpaType.

Hayunas »nextponnas Oubinoreka eLIBRARY.RU - »sto0
KpYIMHEUIUH  pOCCUICKMA  WHOOPMAIMOHHO-aHATUTHICCKUN
nopran B OONAacTH HAyKd, TEXHOJOTWH, MEIUIMHBI H
oOpasoBaHus, cojepxamuii pedeparbl U TOJHBIE TEKCTHI OoJiee
26 MJIH HayuyHBIX CTareil M NyOJUKalUii, B TOM 4YHCIE
ANEeKTpoHHbIE Bepcuu Oonee 5600 poccuiickMX HaydHO-
TEXHUYECKUX KYPHAJIOB, U3 KOTOpbIX Oonee 4800 xypHalloB B
OTKPBITOM JOCTYII€ CBOOOIHBIM 10CTYI

Hay4Has AJIEKTpPOHHAsl OMbInoTeKa
Elibrary
http://elibrary.ru

Ha nopTaiie npeacTaBieHbl pa3TuYHbIE TEMAaTUISCKUE Pa3Ieibl,
BKJTIOYAIOIINE KaTajior y4eOHOTO o0opyIoBaHus,
JK3aMCHAIIMOHHBIE W TEMATHYECKUE IUIAHBI, IOYpPOUYHBIC
pa3pabOTKH, METOJWYECKYI0  KONWIKY, MaTepuaibl IO
WH()OPMALIMOHHBIM ~ TEXHOJOTHSIM B IIKOJE, TICHXOJIOTHUH,
JIONITKOJIBHOMY BOCITHTAHHUIO, JOMOJHUTEILHOMY 00pa30oBaHHUIO,
YIPaBJICHUIO 00pa30BaHMEM M BHEKJIACCHOK paboT

OO6pazoBatenbHbIN TopTal «Yueba»
https://www.ucheba.com/

Oenepanbubiii - moptann  «Poccuiickoe  oOpazoBaHme» «— —
YHUKaJIbHBIH HHTEPHET-pecypc B cepe 00pa3oBaHUS U HAYKH.
ExxenneBHO myOsMKyeT camble akTyallbHble HOBOCTH, aHOHCHI
COOBITHIA, MH(POPMAITMOHHBIE MaTEPHABI IS ITHPOKOTO Kpyra
®enepanpublii opTan «Poccuiickoe | yntareneil.  ExxeHenenbHO  Ha  mopTaje  pa3MeniaroTcs
oOpa3zoBaHe» [ DIEKTPOHHBIH OKCKIIIO3UBHBIE ~ MaT€pUAIbl, HMHTEPBBIO C  BEAYLIUMH
pecypc] — https://ro-edu.ru/ CrienMajucTaMd — TeJaroraM, IICHXOJIOTaMH, YYEHBIMH,
pENOPTaKK U aHAIUTUIECKUE CTATHU.

UuraTenn mMomy4yaroT JOCTYNl K HOPMAaTHBHO-TIPABOBOM 0ase
chepsl 0o0Opa3oBaHHsl, OHHM MOTYT TIOJIB30BATHCS CAMBIMHU
Pa3IMYHBIMHU TIOJIE3HBIMU CEpPBHCAMHU — TAaKMMHM, KaK OHJIAWH-
TECTUPOBAHUE, ONPOCHI MO AKTYaTHHBIM TEMaM H T.JI.



https://www.uchportal.ru/
http://elibrary.ru
https://www.ucheba.com/
https://ro-edu.ru/
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4. KOHTPOJIb M OlIEHKA Pe3yJIbTATOB OCBOCHM S JUCHMILIUHbBI

KoHTpoJIb M OlleHKa PE3yJIbTaTOB OCBOCHHUS JUCIUILIANHBI PACKPBIBAIOTCS YEpPE3
JTUCIUIUTMHAPHBIE  PE3yibTaThl, HampaBleHHble Ha (opmMupoBanue oOmUX U
npodeccHoHaNbHBIX KOMIIETEHIMHA MO pa3feliaM U TeMaM COJAEpKaHUs Y4eOHOro

Marepuana.

Kox u HauMeHOBaHUe
(opMupyeMbIX KOMIIETEHIMH

Paszgen/Tema Tunm oeHOYHBIX

MepOonpUsATHIA

OK O0lI. BsiOupars cnoco0sl | Pazmen 2. Temsr 2.1.,2.2., 2.3.
pemeHust 3ama4 | Pasznen 3. Temnr 3.1., 3.2., 3.3.
npoQecCHOHATBHOM Pasznen 4. Temr1 4.1.,4.2., 4.3.
ACATENBHOCTH  HPUMEHHTENBHO | Pasnen 5. Tempr 5.1., 5.2., 5.3

K Pa3JIMYHbIM KOHTCKCTaM Pa3)leﬂ 6. Tema 6.1

Pazgen 7. Temnr 7.1, 7.2, 7.3.
Pa3nen 8. Tema 8.1

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

OK 02. Hcmnonb3oBarts
COBPEMEHHBIE CPE/ICTBA IOMCKA,

aHaimusa W HHTCPIPETANNH | Paznen 4, Temsl 4.1.,4.2., 4.3.

uH(opmarmm, Y| Paznen 5. Temsr 5.1., 5.2., 5.3. YCTHBIH OTIPOC,
MH(OPMALIMOHHBIE  TEXHOJIOTHH Pasnen 6. Tema 6.1. (bpoHTaNbHBINA OMPOC;
JJIsL BBITIOJTHCHU S 3a1a4 HaGJIIOI[eHI/Ie

o Pazgen 7. Temnr 7.1, 7.2, 7.3.
npodecCuoHAIbHON 3a

BBINIOJIHEHUEM|
Paznen 8. Tema 8.1

ACATCNLHOCTH nabopaTopHbIX padoT;
OK 03. Tlnannposatk | Pasnen 1. Tema 1.1. IpaKTHYECKUE PabOTE]
U peanu3oBbIBaTh COOCTBEHHOE | Paznen 3. Temsr 3.1., 3.2., 3.3. (pemmenme

PO eCCHOHAIBHOE u

JIE‘{I(-iI)OCTHOG pa3BUTHE, gzi:ﬁ g izle ; .11 242043, KauCCTBCHHBIX
IpeANPHHEMATENBCKYIO ' ' U PACUeTHBIX 3a71a1);
JIeATEIIbHOCTD TECTUPOBAHUEC,

B npodeccHOHANBHON  cdepe, pelenne Kerc-3a1ay;
HUCIOJIb30BaTh 3HaHUA o HaOJIIOJIEHNE M OLIEHKA
IIPaBOBOM u ¢uHaHCOBOM IIOATOTOBKH  JICJIOBOY|
IPAaMOTHOCTH HTDBI;

B Pa3ITUYHBIX KU3HEHHBIX BHTIOHEHNE  3anauuii
cuTyanuax MIPOMEKYTOUHOMN

OK 04. OddexruBHo | Paszpen 2. Temsr 2.1.,2.2., 2.3 ATTeCTAIMH

B3aHMOHeﬁCTBOBaTB n pa6OTaTB
B KOJUICKTUBC U KOMaH/I€

Pazgen 3. Temnr 3.1., 3.2., 3.3.

Paznen 4. Temer 4.1.,4.2.,4.3

Pazpgen 5. Temsr 5.1.,5.2., 5.3.

Paznen 6 Tema 6.1.
Pazpgen 7. Temnr 7.1, 7.2, 7,3

OK 05. OcymiecTBasiTh yCTHYIO
U THChMEHHYI KOMMYHUKAIIHIO

HA  TOCYIJapCTBEHHOM  SI3BIKE
Poccuiickoit ®denepannun C
YYICTOM 0COOEHHOCTEH

Pazpgen 1.

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

Paznen 4. Temer 4.1.,4.2.,4.3




26

COLIMAJIBHOTO
U KyJIbTYPHOTO KOHTEKCTa

Pazgen 5.
Paznen 6.
Pazgen 7.
Paznen 8.

Temsr 5.1.,5.2.,5.3.
Tema 6.1.

Temsr 7.1,7.2,7.3
Tema 8.1

OK 07. CopelcTBOBaTH
COXPaHEHUIO OKpYyXKaroIieu
Cpenbl, pecypcocOepeKeHuIo,
MIPUMEHSTh 3HAHHS 00
U3MCHCHUU KJIMMara, HpI/IHIII/IHI)I
OEpEKITMBOTO NIPOM3BOJICTBA,

3¢(EeKTHBHO  JICWCTBOBAaThH B
Ype3BbIUANHBIX CUTYAIHSIX

Paznen 2.
Paznen 3.
Paznen 4.
Pa3pnen 5.
Paznen 7.
Pa3nen 8.

Temsr 2.1.,2.2., 2.3.
Temsr 3.1.,3.2., 3.3.
Tempr 4.1.,4.2.,4.3
Temsr 5.1.,5.2.,5.3.
Temnr 7.1, 7.2
Tewma 8.1




