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1. Oo6mas XapaKTepUCTUKA padoueit MPOrpamMMmbl
0011e00pa3oBaTeJIbHOM TUCHUUIIMHBI «DU3HKA»

1.1. MecTOo AMCUMINIMHBI B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl

CIIO:

JucuurminHa «DPuznka» SIBJISIETCS 00s13aTeNbHOMI YaCThIO
o011eo0pa3oBaTeNbHOrO IMKIa 00pa30BaTEIbHOM MPOrpaMMbI B COOTBETCTBHM C
dbenepaibHBIM TOCYIapCTBEHHBIM 00pa3oBaTeIbHbIM cTaniapToM (ganee — GI'OC)
cpeaHero mpodeccuoHanbHoro oopazoBanus (nanee — CIIO) mo cnenuanabHOCTH
38.02.07 baHkoBCcKoOE I€I10.

1.2. llesqtn ¥ MuIaHMPYeMble Pe3yJabTaThl 0CBOEHHS AUCIIUIINHBI:

1.2.1. Heau TUCHUIIMHBI:

Conepkanue MporpaMmbl  00IIe00pa30BaTeIbHON AUCIUILIMHEL Du3uka
HaIPaBJICHO HA JJOCTUKEHHUE CIETYIOINX LEIeH:

e (popmupoBaHue y o0yyarommxcsi yBepeHHOCTH B LIEHHOCTH 00pa30BaHMUs,
3HAYMMOCTH (DU3WUYECKUX 3HAHUN [JI1 COBPEMEHHOTO KBaJU(DHUIIMPOBAHHOIO
CIEIUAJIMCTA MPU OCYIIECTBIECHUN €0 TPOQPECCHOHATLHON IeATeIbHOCTH;

¢ (opMHpOBaHHUE €CTECTBEHHO-HAYYHON IPAMOTHOCTH;

e OBJIaJCHUC crienupuyecKou CHUCTEMOU bu3uYeCKUX MMOHSTHUM,
TEPMHUHOJIOTUEN U CUMBOJIUKOW;

® OCBOCHHE OCHOBHBIX (DU3MUECKUX TCOPUM, 3aKOHOB, 3aKOHOMEPHOCTEN;

® OBJIQJICHUE OCHOBHBIMM METOJIaMM HAYYHOT'O [IO3HAHUS MPHUPOJIHI,
UCIIONIb3yeMbIMU B (u3uKke (HAOJI0JICHUE, ONMKMCaHUEe, U3MEPEHUE, BBIIBUIKCHHE
TUIIOTE3, POBEJICHUE SKCIIEPUMEHTA);

® OBJIQJICHHE YMEHHUSIMH 00pabaThIBaTh JaHHBIC SKCIICPUMEHTA, OOBSICHITH
MOJIyYEHHbIE PE3yJIbTaThl, yCTaHABIMBATh 3aBUCUMOCTH MEXAYy (HU3NYECKUMU
BEJIMYMHAMM B HaOJIF0JJaeMOM SIBJICHUH, JIeJIaTh BHIBOJIBI;

e (popMupoBaHHE yMeHHUs peniaTh (PU3NUECKHe 3aJaud pa3HbIX YpPOBHEU
CJII0’KHOCTH;

® pa3BUTHUE MO3HABATEIbHBIX UHTEPECOB, NHTEIIEKTYAJIbHBIX U TBOPUECKUX
CrOCOOHOCTEM B Tpoliecce MPUOOpETeHHs 3HAHUHN C UCIIOJIb30BaHUEM Pa3IMUHBIX
HUCTOYHUKOB WH(MOPMAIMU W COBPEMEHHBIX HWH(POPMAIIMOHHBIX TEXHOJIOTHH;
yMEHHI (GOpMYJIUPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO MO3ZUIIUIO 110 OTHOIICHHUIO
K ¢puzndeckor nHpopMammu, mojry4yaeMoi U3 pa3HbIX HCTOUHUKOB;

® BOCIHMTaHHE YyBCTBA TOPJAOCTH 3a POCCHICKYIO (DM3UYCCKYIO HAYKY.

1.2.2. Tlmanupyemsbie pe3y/jbTaTbl OCBOCHHS 0011e00pa3oBaTeJbHOM
aucuIIMHbI B c0oTBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

O6mue kommeteHmuu (mazee — OK) ®I'OC CIIO B cooTHeceHHH C
JUYHOCTHBIMHU, METANPEIMETHBIMH M TIPEAMETHBIMUA pE3yJIbTaTaMH OOYyUYCHUS
6azoBoro ypoBHs (nanee — [1P6) ®I'OC COO npencraBiieHbl B TaOIUIIE:



Kon
U HaMEeHOBaHHe
(opmupyembIx
KOMIIeTeHII M i

IInanupyemble pe3yJbTaTbl 0CBOCHHMS IIPOrPAMMBI 110 JMCHUIIIMHE

O6mme!

JMcuuIIMHAPHbIE

OK 01. Beibupatp
CHOCOOBI pelIeHHUs 3a1a4
npohecCHOHATBLHOM
JeSITeIIbHOCTH
PUMCHUTEIBHO

K Pa3JIUNYHBIM
KOHTEKCTaM

JInyHOCTHBIE pe3ynbTaThl JOJDKHBI OTPAKaTh B YacTH
TPYZOBOI'O BOCIIUTAHHUS:
- TOTOBHOCTb K TPYyZy, OCO3HAHUE LIEHHOCTH MacCTEpCTBa,

Tpyaomooue;

- T'OTOBHOCTD K aKTHBHOM JIeTCILHOCTH
TEXHOJIOTUYCCKOM

H COLTMAJIbHOM HaIpaBJIE€HHOCTH, CIIOCOOHOCTD
WHHUIMUPOBATh,  I[UIAHUPOBATH U CaAMOCTOSITEJILHO

BBITIOJHATH TAKYIO JICATEIIBHOCTH;

- HMHTEpEeC K pa3Iu4HbiM cdepaMm npodeccHoHaIbHON
JIEITENHHOCTH,

- TOTOBHOCTH U CHOCOOHOCTh K  00pa3oBaHUIO
1 caM0o00pa30BaHUIO Ha MPOTSHKEHUN BCEH JKHU3HH,
MeTanpeamMeTHbIe pe3yIbTaThl TOJDKHBI OTPAXaTh:
Osnasenue YHUBEPCATbHBIMU y4eOHBIMH
[I03HABATEJILHBIMY IEHCTBUSIMU:

a) 0a30BBIC JJOTUYECKUE JICHCTBHS:

CaMOCTOSITENILHO  (POPMYJIHPOBaTh H  aKTyAIH3HUPOBATH
pooieMy, paccMaTpuBaTh ee BCECTOPOHHE;
YCTaHABIIMBATh CYIICCTBEHHBIM TMPU3HAK WJIA OCHOBAHHS

I[TP6 1. CdhopmMupoBaHHOCTH MPEACTABICHUNH O POJIU
1 MecTe (PU3MKH U aCTPOHOMUHU B COBPEMEHHON HAay4HOU
KapTUHE MHUpPa, O CcHUCTeMooOpasyromei ponu (HU3NKU
B Pa3BUTHU €CTECTBEHHBIX HAayK, TEXHUKH U COBPEMEHHBIX

TEXHOJIOTHI, O BKJIQJ€ POCCUHUCKUX U 3apyOeKHBIX
YYCHBIX-(OU3UKOB B  pa3BUTHE HAyKW; [MOHUMAHHE
¢u3nyeckoil  CymHOCTH  HAOMIOJAaeMBIX  SIBICHUHN

MUKPOMHUpPA, MaKpOMHUpa U METramHpa; MOHHUMaHUE POJIU
aCTPOHOMUU

B MPAKTUYECKOMN JEATEIBHOCTH YEJIOBEKA U JAJIbHEHIIEM
Hay4YHO-TEXHHUYECKOM pa3BUTHH, poin buzuku
B (opmupoBaHum Kpyrosopa H  (PyHKIHOHAIBHOM
IPAMOTHOCTH YEJIOBEKAa [UJIsl PELIEHUs MPaKTUYECKHX
3aza4;

I[IP6 2. CdopMuUpOBaHHOCTh YMEHHH pacro3HaBaTh

¢usnueckue  sBieHUs  (Tpouecchl) U OOBACHATH
UX Ha OCHOBE M3YYEHHBIX 3aKOHOB, paBHOMEpPHOE
U PaBHOYCKOpPEHHOE  NpPSAMOJIMHEHHOE  JIBUXKCHHE,

cBOOOJHOE MaJeHHE Tell, JBUXKEHUE [0 OKPYXHOCTH,
UHEpLHUs,  B3aUMOJCHCTBME  Tel,  KoiebareslbHOe

JUIL  CpaBHEHHMs, KiacCH(pUKAIMU W  00O0OIIeHUs; | ABMIKCHUE, PE30HAHC, BOJIHOBOE IBIKCHHE, Tuddy3us,
OTIPEIETIATh IeNI JCATeILHOCTH, 33/1aBaTh MapaMeTphl U | OPOYHOBCKOE ABMKCHHE, CTPOCHHE KUIKOCTEH U TBEPIBIX
KpUTEPUHN TeJN, W3MEHEHHWe o0beMa Tel IPH  HarpeBaHHUU
UX  JOCTMDKCHHS;,  BBISIBISATH  3aKOHOMEPHOCTH M | (OXJIAKICHUH), TEIUIOBOC PABHOBECHE, HCIAPCHHUE,

! O6ume pe3ynbTaThl CHOPMYITHUPOBAHBI B COOTBETCTBUH C JIMYHOCTHEIMA M METaNpeaAMETHEIME pesynsratamu GIOC COO, B popMUPOBaHUM KOTOPHIX YUaCTBYET
o0meoOpa3oBaTebHas TUCIHIDIMHA.
? JIMCIMIUIMHAPHEIE PE3YIBTATHL CHOPMYITMPOBAHEI M TIPOHYMEPOBAHBI B COOTBETCTBUHM ¢ TPEOOBAHUAME K NPEAMETHBIM pe3yabTaTaM 6a30soro yposus (I1P6) ®T'OC COO (Ipukas
Muno6puayku Poccun ot 17.05.2012 Ne 413 (pemakums ot 27.12.2023 r.).
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IIPOTUBOPEYUS

B PacCMaTPUBAEMBbIX SIBICHUAX

0) 6a30BBIC UCCIICIOBATEIBLCKUE ICHCTBUS:

- BIAJETh HaBbIKAMU Y4eOHO-HMCCIEIOBAaTENbCKOW U
HpOGKTHOﬁ JACATCIIbPHOCTH, HaBbIKaMU paspeuicHu-d
npo0Jem;

- BBIABJIISATH MMPUYIUHHO-CIICACTBCHHBIC CBs3H1 n
aKTyaJlu3upoBaTh 3aj7lady, BBIIBUraTh THUIIOTE3y €€
peliCHus, HAXOAUTb AaApPTyYMCHTBI JUIA JO0Ka3aTCJIbCTBA
CBOMX YTBEp)KJICHUH, 3a/1aBaTh MapaMmeTpbl U KPUTEPUU
pelIeHus;

- aQHAIM3UPOBATh IOJIyYEHHbIE B XOJE pPELICHUS 3aJayu
PE3yJbTaThl, KPUTUUICCKNU OUCHHUBATHL HUX JOCTOBCPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX;

- YMCTb IMNCPCHOCUTH 3HAHUA B IIO3HABATCIIbHYIO H
MPAKTUYECKYIO YaCTH KU3HEACSITETbHOCTH;

- YMEThb HHTETPUPOBATH 3HAHUA U3 Pa3HBIX IPEIMETHBIX
obnacTei;

- BBIABHUI'aTb HOBBIC HWACHU, MpCAjiaratb OpPUTrMHAJILHLIC
MOJIXO/IbI U PELICHHUS;

- MIPOABJIATH CHOC06HOCTB X HCIIOJIB30BAaHHSA B
MO3HABATEJIbHOM U COLIMAIbHOM MTPAKTHKE

KOHJICHCAIINS, IUIABJICHHUE, KPUCTAUTM3AlUs, KHUIICHHE,
BJIIAKHOCTh BO3/lyXa, CBSI3b CpPEAHEH KUHETHYECKOU
SHEPTUM TEIJIOBOTO ABMXKCHUS MOJIEKYT C aOCONIOTHOU
TEMIEPaTypoil, TOBBIIICHUE JJaBJIEHUS Ta3a MpU €ro
HarpeBaHuu

B 3aKpBITOM COCyJA€, CBA3b MEXIy IapaMeTpamu
COCTOSHUSI Ta3a B U30MpoIleccax; SJICKTPHU3aIMs Tel,
B3aMMO/ICIICTBIE 3aps0B, HarpeBaHUE IPOBOJHHKA C
TOKOM, B3aMMOJICHCTBHE MAarHUTOB, 3JEKTPOMArHUTHAS
WHAYKIMS, JecTBHE MarHUTHOTO TMOJsl Ha MPOBOJHUK C
TOKOM

W JBIKYIIMWCSA 3apsijl, DJIEKTPOMarHUTHBIE KoJeOaHUs
W BOJHBI, TPSMOJIMHEHHOE pAaCIpPOCTPAHCHHE CBETA,
OTpakeHue, mpeyioMmieHue, uHTepdepeHnms, nudpaxius
u MOJIIPU3AIUS CBETa, JUCTIepCHS CBETa;
dbortoanexktpuuecknii  3h(dEKT, CBETOBOE  JIaBIICHHUE,
BO3HUKHOBEHHE JIMHEHYATOro CIEKTpa aToMa BOJIOPOAA,
€CTECTBEHHAs U UCKYCCTBEHHAs PaJIM0aKTUBHOCTD;

I1P6 3. BnaseHue OCHOBOIONATAIOUIMMU (PU3HUECKUMHU
MOHATHSIMM ¥ BEJIMYMHAMHU,  XapaKTepPU3YIOIIMMHU
(u3nueckre MPOUecChl (CBA3aHHBIMU C MEXaHUYECKUM

JBHKCHHUEM, B3 aHMOﬂeﬁCTBHeM TCJI, MEXAaHUYCCKUMH
KoJIeOaHHSIMHU n BOJIHaAMU, ATOMHO-MOJICKYJISIPHBIM
CTPOCHUEM BCIIIECTBA, TCIIJIOBBIMU ImponeccaMu;

OJICKTPUYCCKUM W MArHUTHBIM IMOJISIMU, JJICKTPUYCCKUM
TOKOM, JJICKTPOMAarHUTHBIMU KOJCOAHHSIMH W BOJHAMHU;
OIITHYCCKHUMHU  ABJIICHUSAMU, KBAaHTOBBIMH  SABJICHUSIMU,
CTPOCHHEM aTOMa M aTOMHOTO sJIpa, PAAMOAKTHBHOCTHIO);
BJIAICHUC OCHOBOIIOJIararommMun ACTPOHOMUYCCKUMU
MOHATUSIMH, TTO3BOJISIFOIIUMH XapaKTEPU30BaTh MPOLIECCHI,
OpoucCxondmue Ha 3BE€34aX, B 3BCE3JHBIX CHUCTCMAX,
B MEXTaJaKTUUECKOW cpefe; MBWKEHHE HEOECHBIX Tell,
9BOJIIOLMIO 3B€3]1 U BCelleHHOIM;




I[IP6 4. BnaneHue 3aKOHOMEPHOCTSIMM, 3aKOHAMH
u TeopusMu (3akoH BcemupHoro Tsarorenus, I, 11 u III
3aKOHbl HbBIOTOHA, 3aKOH COXpaHEHUs MEXaHUYECKOU
DHEPrUHM, 3aKOH COXPAHEHHA HMILYJIbCA, IPUHIIMII
CYNEPIIO3ULINU cul, IPUHLUII  PABHOIPABHOCTH
MHEPLMAIBHBIX  CUCTEM  OTCYETa;  MOJIEKYJISPHO-
KMHETUYECKYI0 TEOPUI0 CTPOEHHUs BELIECTBA, Ta30BbIE
3aKOHBI, TIEPBBIM  3aKOH  TEPMOJUHAMMKH;  3AKOH
COXPAaHEHHUs DJIEKTPUUECKOTro 3apsja, 3akoH KyioHa,
3akoH OMa mJis ydacTka 1enu, 3akoH Oma Uil MOJHOU
JJIEKTPUYECKON uenu, 3akoH Jlxoyns - JleHma, 3akoH
JJIEKTPOMAarHUTHOM ~ MHIYKLUUH, 3aKOH  COXPAaHEHHs
SHEPIUM, 3aKOH MPAMOJIUHEHHOIO pacIpOCTPaHEHUs
CBETa, 3aKOH OTPAKEHUS CBETa, 3aKOH IPEIOMIICHUS
CBETA; 3aKOH COXPAHECHMS DHEPIUM, 3aKOH COXPaHECHUS
HMITYJIbCA, 3aKOH COXPAHEHHUsS DJIEKTPUYECKOIO 3apsna,
3aKOH COXPaHEHUs MacCOBOIO 4YHCIA, IMOCTyJaThl bopa,
3aKOH PaavoOaKTUBHOTO pacnaza); YBEPEHHOE
HCIIOJIb30BAaHHUE 3aKOHOB U 3aKOHOMEPHOCTEM IIPU aHAIU3e
(bU3NYeCKUX SIBICHUH U MPOLIECCOB;

I[IP6 6. BnaneHue OCHOBHBIMH METOJAaMH HAy4HOTO
MO3HAHUSA, MCIOJIB3YEeMbIMU B  (QU3UKE: MPOBOJIUTH
npsiMble ¥ KOCBEHHbIE M3MEpPEHUs] (PU3NYECKUX BEJIHYUH,
BbIOMpPAas ONTUMAJbHBIN CIOCO0 M3MEPEHUs U UCHOIb3Ys
W3BECTHBIE METOIB! OLICHKU IIOIPEIIHOCTEN W3MEPEHUH,
IIPOBOJUTh HCCIEOBAHUE 3aBUCUMOCTEH (U3NUECKUX
BEJIMYMH

C UCHOJb30BAHUEM MPAMBIX H3MEPEHUH, OOBICHAITH
MOJlyYeHHbIE  pe3yNbTaThl, HCHOJB3Yd  (pusnueckue
TEOpUHU, 3aKOHBl M TIOHATHA, M JEJIaTh BBIBOJBL;
coOuro1aTh MpaBmiia 6e30MacHOro TPyAa NP MPOBEIECHUH
HUCCIIEIOBAaHUN

B paMKax yd4e0HOro OKCHepUMEHTa U  y4eOHO-




WCCIIEIOBATENIbCKON  JESATEIbHOCTH C HCIIOJIb30BAHHEM
HU(POBBIX U3MEPUTEIBHBIX YCTPONCTB M JTAOOPATOPHOTO
o0opymoBaHusi;  CPOPMUPOBAHHOCTh  TPEICTABICHUN
0 MeTOoAax IOJIyYeHUsI HayYHbIX aCTPOHOMHUYECKHUX
3HAHUIM;

[TP6 7. ChopMupoBaHHOCTH YMEHHS pEIIaTh pacyeTHHIC
3ala4il ¢ SIBHO 3a/JIaHHOM  (U3WYECKOW MOJEIbIO,
UCTOJNb3Ys (pU3MUecKre 3aKOHbl U MPUHIUIBI; HA OCHOBE
aHaJM3a yCJIOBUSA 3a/1a4M BHIOMpATh (PU3NUECKYIO0 MOJIEINb,

BBIIEIATh  (U3MYECKHE  BEIWYMHBI ©  (OPMYJIHI,
HEOOXOIMMEIE

JUIS €€ pEeIICHWs, MPOBOJANUTh pPAacyeThl W OILEHUBATh
pPETbHOCTh  TMOJYYCHHOTO  3HAYCHUS  (PUINIECKOU

BEJIMYUHBI; pElIaTh KAaueCTBEHHBIC 3a/IadyM, BBICTpAWBas
JIOTUYECKH HEMPOTHUBOPEUYHBYIO IEMOUYKY PACCYKICHHIMA
C ONOpOoH Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
1 QU3HYECKUE SIBICHHUS

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE CPEICTBA
MOKCKa, aHaJIn3a

U MHTEPIPETAIUU
uHdopmanuu

1 MH(OpPMAIIOHHBIE
TEXHOJIOTHH

JUTS BBITIOJTHEHUS 33124
npodeccuoHaIbHON
JESITEIIbHOCTH

JInuHOCTHBIE PE3yJIbTAThl JIOJDKHBI OTpPaXaTh B YaCTH

[IEHHOCTH HAYYHOTO MMO3HAHUS:

- c(hOpPMHUPOBAHHOCTD MHUPOBO33PCHUS,

COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS

HAayKH ¥ OOIIECTBEHHON MPAKTUKH, OCHOBAaHHOTO Ha

JMaore KyJbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO

MecTa

B MIOJIUKYJIBTYPHOM MHPE;

- COBEpPIICHCTBOBAaHWE SI3BIKOBOM W  YUTATEIbCKOU

KyJbTYPBbl KaK CPE/ICTBA B3aUMOJICHCTBUS MEKIY JIFOIbMU

Y TI03HAHHS MUDPA;

MeTanpeamMeTHbIe pe3yIbTaThl TOJDKHBI OTPAXKaTh:
Onnanenue YHHBEPCATLHBIMU y4eOHBIMH

MO3HABATEILHBIMU JICHCTBUSMU:

B) pabora ¢ uHpopmaIuei:

- BJIAJICTh HABBIKAMH TOJYYCHHS HHQOpPMAIMH W3

[IP6 5. VYmMeHwe yuYWUTHIBAaTH TpaHUIBI TPUMEHEHUS
W3YYCHHBIX (DM3MUECKUX MOJENIei: MaTepuaibHas TOUYKA,
MHEpLUaIbHasl CUCTEMA OTCUYETA, UJICATIbHBIN ra3; MOAEIIN
CTPOEHUS Ta30B, KUIAKOCTEH U TBEPIBIX TEJ, TOUCUHBIN
JJEKTPUYECKUN  3apsij,  sAIepHas  MOJENb  aToMa,
HYKJIOHHasi MOJEJIb AaTOMHOIO sjipa TMpH PEIICHUU
(buznueckux 3aaay;

[MP6 9. CdopmMupoBaHHOCT COOCTBEHHOW TO3HIIMH
10 OTHOILIEHUIO K pu3nueckoit nHPopMaIuu, MoIydyaeMon
Y3 pa3HbIX UCTOYHUKOB, YMEHUH HCIIOIH30BaTh U(POBBIC

TE€XHOJIOTUH JUTSL MIOMUCKA, CTPYKTYpUPOBaHUS,
WMHTEpHpETallud M TpEICTaBICHUs y4eOHOW M Hay4yHO-
MONYJIAPHOMN uH(pOopMaLnu; pa3BuTHE YMEHUI

KPUTHYECKOT'O aHaJIM3a MoJIy4aeMoi HH(pOpMaIiu




HNCTOYHHUKOB pa3HBIX TUIIOB, CaAMOCTOATCIBbHO
OCYIIECTBIIATh TIOWCK, aHaJU3, CHUCTEMATH3AIMI0 |
MHTEpIpeTalni0 HHPOPMALIUU PA3IMYHBIX BUJOB U (GOopM
MIPEJICTaBJICHHS,

- HNCIIOJIBb30BaATh Cpe,Z[CTBa I/IH(bOpMaI_II/IOHHBIX
U KOMMYHHKAIIMOHHBIX  TEXHOJIOTMH B  pEIICHUU
KOTHHUTHUBHBIX, KOMMYHI/IKaTI/IBHBIX nu OpF AHU3aIIMOHHBIX
3a/1a4 ¢ cOOII0ICHNEM TPeOOBaHMI SPTOHOMUKH, TEXHUKU
0€30MMacHOCTH, TUTHEHBI, PeCypcocOepekeHUs, MPABOBBIX
M OTHYCCKUX  HOPM, HOPM  HH(OPMAIMOHHOU
0€30IaCHOCTH

OK 03. ImanupoBaTh

U peajn30BbIBATH
coOCTBEHHOE
npodeccuoHabHOE

Y JINYHOCTHOE Pa3BUTHE,
PEIPUHAMATEIBCKY IO
JESITeNIbHOCTD

B IIPO(heCcCHOHATLHOM
cdepe, UCIIOIB30BATh
3HaHUA 110 IPABOBOM

1 (PMHAHCOBOU
TPaMOTHOCTH

B Pa3IMYHBIX
JKU3HEHHBIX CUTYaIUIX

JInyHOCTHBIE pe3ynbTaThl JOJDKHBI OTPAKaTh B YacTH
JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUSA:

- CHOCOOHOCTh OLICHMBATh CHUTYallUI0 U INPUHUMATh
OCO3HAHHBIE PELICHUS, OPUEHTUPYACh HAa MOPAIBHO-
HPaBCTBEHHBIE HOPMBI
U LIIEHHOCTH;

-OCO3HaHMUE JIMYHOTO BKJIAJ B IIOCTPOCHHE YCTOMYMBOIO

Oy ymero;

MertanpeameTHble pe3yabTaThl T0JKHBI OTPaXaTh:
OBnanenue YHHUBEPCATbHBIMU PETYISITHBHBIMU
IEUCTBUSIMU:

a) caMOOpraHu3aIus:

- CaMOCTOSATEIbHO  OCYHIIECTBIISATh  IO3HABATEIIbHYIO
NESITEIbHOCTh,  BBISIBJIIATH ~ TPOOJIEMBI, CTaBUTh H

(dbopMyIIMpoBaTh COOCTBEHHBIE 3a7]aUul B 00pa30BaTEIbHOMN
JeSITeTbHOCTH

Y )KMU3HEHHBIX CUTYalIHSX;

- CaMOCTOSITENIbHO COCTaBJIATH IUIAH PELICHUS MPOOJIEMBI
C y4eTOM UMEIOUIMXCA  PpEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEAIIOYTCHU;

0) CaMOKOHTPOJIb:

MCTIOJIb30BaTh MPUEMBI Pe(ICKCHH JUIs OLICHKH CUTYAI|H,

I[IP6 9. CdopmupoBaHHOCTH COOCTBEHHOW IO3UIIUH
0 OTHOIIEHUIO K pr3mdeckoil nHPOpMAIUH, TOTydaeMOn
13 Pa3HBIX UCTOYHUKOB, YMEHHI UCITIOJIB30BaTh IIU(POBEIC

TEXHOJIOTUH JUIS IIOMCKA, CTPYKTYpHUPOBAHUS,
UHTEpIpeTallud M HNpeICTaBlIeHUs Y4eOHOW M Hay4yHO-
HONYJIAPHOMN uHpOpMaINH; pa3BUTHE YMEHUH

KPUTHUYECKOI0 aHaIM3a Moxy4aeMoi nHbopMauu




BbIOOpa BEPHOT'O PELICHHUS;
- YMETb OLEHMBAaTh PUCKU U CBOEBPEMEHHO NPUHHMATh
pELIECHUs 10 UX CHUYKEHUIO

OK 04. DddexTuBHO
B3aMMO/ICFICTBOBATh
1 paboTaTh
B KOJUICKTHBE
U KOMaHJie

JInyHOCTHBIE pE3yJIbTATHl JIOJKHBI OTpPa)XaTh B YACTH
LIEHHOCTH HAYyYHOT'O MTO3HAHUS:

-OBJI/ICBaHME HABBIKAMU Y4eOHO-HMCCIIEI0BATEIbCKOM,
MPOEKTHOM U COLIMATIBHOM JAEATEIbHOCTH;
MeranpeaMeTHbIE pe3yabTaThl JOJKHBI OTPaXaTh:
OBnazieHue  yHUBEPCAIbHBIMM  KOMMYHUKATHUBHBIMHU
IEUCTBUSIMU:

0) COBMECTHAs JIeITCIbHOCTD:

- MOHMMATh U HCIIOJIb30BATH MPEUMYLIECTBA KOMaHIHON
Y MHIUBHTyJIbHON pabOTHI,

- BBIOMpATh TEMATUKy U METOJbl COBMECTHBIX JIEHCTBUI
C y4eTOM OOMNIMX HMHTEPECOB M BO3MOXKHOCTEH KaXJIOTO
YJIeHa KOJIJICKTHBA;

- TOpUHUMATh  LETM  COBMECTHOM  JIEATENIbHOCTH,
OpraHU30BbIBATh M KOOPJAMHUPOBATh JEHUCTBUS IO €€
JIOCTH>KEHMIO: COCTaBIIATh IUIAH ACHCTBUM, pacIpeneisaTh
POl C y4eTOM MHEHHUH YYaCTHHKOB, OOCYXJaThb
pe3yJIbTaThl COBMECTHON pabOTHI;

-OIICHMBATh KayeCTBO CBOEro BKIaJga M  KaXOOro
y4acTHUKA KOMaHAbl B  OOmMHUHA  pe3yiabTar  Iio
pa3pabOTaHHBIM KPUTEPHUSIM;

OsBnagecHue YHUBEpCAIbHBIMU peryJsTUBHBIMU
IECUCTBUSIMU:

T') IPUHSTHE CeOs U JPYTHUX JIIOICH:
- IPUHUMATh MOTUBBI U apTYMEHTHI OPYTUX JIOACH TpHU
aHaJIM3€ Pe3yJIbTATOB JICATEILHOCTH

[IP6 10. OBnageHue yMEHHUSIMH paboOTaTh B TPYIIIE

C  BBIIOJIHEHUEM  pA3JIMYHBIX  COLHUAIBHBIX  POJICH,
IUIAHUPOBATh paboty TPy, paloHaIbHO
pacnpenenarb JIeATETbHOCTh B HECTaHJapPTHBIX

CUTyalUsiX, aJEKBaTHO OLEHUBATh BKJAJ KaXJA0ro H3
Y4aCTHUKOB TPYIIIIbI
B pEllEHUE paccMaTpruBaeMoil mpoOIemMbl

OK 05. OcymiecTBiATh
YCTHYIO ¥ TUCBMEHHYO
KOMMYHHKAIIUIO Ha
rOCYJapCTBEHHOM SI3bIKE

JIMYHOCTHBIE pPE3ynbTaThl JOJDKHBI OTpaXkaTb B YacTH
3CTETUYECKOTO BOCIUTAHUS:

- DCTETUYECKOE OTHOLIEHHE K MHUPY, BKIIOUYAS ICTETUKY
ObITa, HAy9HOTO M TEXHUYECKOT'O TBOPYECTBA, CIIOPTA,

I[TP6 1. CdhopmMupoBaHHOCTH MPEACTABICHUNH O pPOJIHU
1 MecTe (PU3MKH U aCTPOHOMHHU B COBPEMEHHON HAay4HOM
KapTUHE MHpa, O CHUCTEeMOooOpasyromeil ponu (QU3UKU
B Pa3BUTUU €CTECTBEHHBIX HAyK, TEXHUKU U COBPEMEHHBIX

10



Poccuiickoit @enepanuun
C y4eTOM 0COOEHHOCTEH
COLIMAJIBHOTO U

KyJIbTYPHOTO KOHTEKCTa

Tpyna

M OOIIECTBEHHBIX OTHOIICHHI;

B O6HaCTI/I HanI/IOTI/I‘{eCKOI‘O BOCIIUTAHUSA HpOHBHHTBZ
-IICHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CHUMBOJIAM,
I/ICTOpI/I‘-IeCKOMy 148 HpHpOIIHOMy HacJICaAu, InaMATHHUKAM,
TpaguuusM HaponoB Poccum, goctmxenusm Poccun B
HayKe, UCKYCCTB€, CIIOPTE, TEXHOJIOTUAX U TPYAE;
MeranpeamMeTHbIe Pe3yIbTaThl JOJDKHBI OTPaXKaTh:
OB.HaI[eHI/IC YHI/IBepca.HLHBIMI/I KOMMyHI/IKaTI/IBHbIMI/I
IEUCTBUSIMU:

a) obmeHue:

- OCYHIECTBIISITh KOMMYHHUKAIIMH BO BCeX chepax KU3HU;

- pa3sBepHYTO U JIOTHYHO H3JIAraTh CBOIO TOYKY 3PEHUS
C MICTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

TEXHOJIOTHH, O BKIAaJ€ POCCUHCKUX U 3apyOexHBIX
yYeHbIX-(QU3UKOB B  pa3BUTHE HAyKH; [MOHUMAaHHE
¢u3nueckoil  CyIIHOCTH  HAOMIOJAeMBIX  SIBJICHUUN
MHUKPOMHpA, MAaKpOMHpa U MEramMHupa; MOHMMaHHUE POJIU
aCTPOHOMUU

B MPAKTUYECKOW JEATEIHbHOCTH YEJIOBEKa W JaJIbHEHIIEM
Hay4YHO-TEXHUYECKOM pa3BUTHH, poiu buzukn
B (opMupoBaHMM Kpyrozopa ¥  (PYHKIIMOHAIHHOU
rPAMOTHOCTH YEJIOBEKAa [UJIsl PELICHUs MPaKTUYECKHX
3a1a4

OK 07. CogetictBoBath | JIMuHOCTHBIE pE3yJbTAaThl JODKHBI OTpakath B uactH | [IP6 8. CdopmMupoBaHHOCT, yMEHHUS NPUMEHATH
COXpaHEHHIO HKOJOTUYECKOTO BOCITUTAHHS: NOJNyYeHHbIE  3HAHUS  JUIA  OOBSCHEHHS  YCIIOBUH
OKpYXKarolel cpebl, - c(hOpPMHUPOBAHHOCTh  HKOJIOTUYECKOH  KYJIBTYpHI, | IPOTEKaHUS (U3NYECKUX SIBICHHUH B TPUPOAE U JUIS
pecypcocOepexeHuro, HNOHHMaHHe BIIMSTHUS COIMAJIbHO-9)KOHOMUYECKUX | IPUHATUS MPAKTUYECKUX PEIICHWH B MOBCEIHEBHOM
NPUMEHSTH 3HaHUS 00 NPOIIECCOB HAa COCTOSIHUE NPUPOAHONM M COLMAIBHOW | KU3HH JUIs oOecrieueHus: 0€301MacHOCTH pU OOPAIICHUH C
U3MEHEHHUH KJIMMaTa, cpensl, OCO3HaHHE r7100aJIbHOTO Xapakrepa | OBITOBBIMH NPUOOpAaMH M TEXHHYECKUMH YCTPOWCTBAMH,
NPUHIUIBI OEPEXIIMBOTO | SKOJIOTUYECKUX MPOOIIeM; COXpaHEHHMs  3[0pOBbSI M  COOJIIOZIGHUS  HOPM
HPOU3BOJICTBA, - IUIAHUPOBAaHME M  OCYIIECTBICHHE JCHCTBHH B | SKOJOTMYECKOTO TIOBEICHHA B OKpYXKaIOUIeH Cpeae;
pdexTuBHO OKpYyKalolled cpeJe Ha OCHOBE 3HAHMA LeJed | MOHMMaHHe HEOOXOJMMOCTH TNPUMEHEHUS IOCTHKEHHMA
JIeiCTBOBATh YCTOWYHMBOTO PAa3BUTHS YETIOBEUECTBA; GM3MKH W TEXHOJNOTMH Ui PalHOHAIBHOTO
B UpE3BbIYAITHBIX aKTUBHOE HENPHUATHE JICHCTBUH, TNPHUHOCIIIUX Bpel | IPUPOIONOIb30BAHUS

CUTYyaLHsiX OKpYKarollen cpene
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2. CTpyKTypa M coaepkaHue JTUCHUILIHHbI

2.1 O0bemM AUCUMIIIMHBI M BUABI YU4eOHOI padOThI
OuyHana popma

Buna yueOHoii padoThI

O0BeM B yacax

O0bem 00pazoBaTeIbHOM MPOrpaMMbl Y4eOHOM TN CIUTIIUHBI 108
BT. 4..

TEOPETHUECKOE 00yUeHHe 70
nabopaTOpPHbIE 3aHATHS 20
MIPAKTUYECKHUE 3aHATUS 16
Camocmosmenvras paboma 0
IIpome:xxyTOoUHAS aTTecTALMA (3a4ET C OL[EHKOM) 2

3ao4Has ¢opma

Buj yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl Y4eOHOM 1M CHHUIIJIMHBI 108
BT. U..

TEOpeTUIECKoe 00yueHne 8
nabopaTOpPHbIE 3aHATHS 6
MPAKTUYECKHUE 3aHITUS 4
Camocmosamenvhas paboma 88
I[IpomMe:xxyTouHasi aTTecTanus (3a4eT C OLICHKOM) 2
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2.2. TemaTu4yeCcKuil IJIAH U COJIEP:KAHUE TUCHUTIIMHBI «dusmnka»

HaumenoBanue Conepsxanue y4eGHOro MaTepuasia (0CHOBHOE U MPO(ECCHOHAILHO OPHEHTHPOBAHHOE)?, Oo0bem | Dopmupyembie
pa3iesIoB M TeM JIa00paTOpPHBIE U NPAKTHYECKHE 3aHATHS, IPUKJIAAHON MOAYJIb (IPH HAJIMYHH) 4acoB | KOMIIETCHIIUH
1 2 3 4
Pa3nes 1. dusnka u MeTOAbl HAYYHOI'0 O3HAHMS 2
Tema 1.1 Conep:kaHue y4eOHOIro MaTepuaJia 2 OK 03
Beenenue duszuka - Hayka o mpupoje. HayuHble MeToIbl MO3HAHUS OKpy’Karomero wmupa. Poib OK 05

JKCIIEPUMEHTa M TEOpUHM B TMpollecce IMO3HAHMSI MPUPOAbL. ODKCHEPUMEHT B (U3UKe.
MopenupoBanue pu3nyeckux sBjaeHui U npoueccoB. Hayunsle runore3sl. @usnueckue 3aKOHbI U
Teopuu. ['paHuLbl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpuHiun coorBerctBus. Posb u Mmecto
¢u3uku B pOpMHUPOBAHUHM COBPEMEHHON HAyYHON KapTHHBI MHpa, B IPAKTUYECKOM eATeIbHOCTH

monei
Pa3znen 2. Mexanuka 16 OK 01
Tema 2.1 Coaepixanue yueOHOro MaTepuasa 4 OK 02
KunemaTtuka Mexanudeckoe aBukeHue. OTHOCUTEIBHOCTh MEXAHMYECKOro ABMkeHus. CucrtemMa OTCUeTa. OK 04
Tpaekropus. Ilepemerienne, CKOPOCTh (CPEHSsS CKOPOCTh, MTHOBEHHAS CKOPOCTh) U YCKOPEHHUE OK 05
MaTepHATbHOW TOYKH, UX MPOEKIUH HAa OCH CHCTEMBbl KoopauHat. CloKeHue NepeMenieHui u OK 07

CIIOKE€HUE CKOpocTel. PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJIMHEWHOE nBrkeHue. [ paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTHU, YCKOPEHUS, MyTH U MEPEMEIECHUs MAaTepUaIbHON TOYKH OT
BpeMenn. CB0OOOHOE TafieHUE. YCKOpEeHHe CBOOOIHOTO TaneHus. KpuBonnmHelWHOe IBUKEHUE.
JIBrKeHHME MaTepualibHOM TOYKH II0 OKPY)KHOCTH. YTIIOBas CKOpPOCTb, JIMHEWHAs CKOPOCTb.
ITepuon n yacrota. [{leHTpOCTpEMUTEIBHOE YCKOPEHUE

[TpakTh4ecKue 3aHATHs"

[IpakTuyeckue paboOTHI:

N3mepeHne MrHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXKAY IyTSMH, NPOWIEHHBIMU TEJIOM 3a IIOCJIEI0BATEIIbHBIE
paBHbIE IPOMEKYTKH BPEMEHH IPU PABHOYCKOPEHHOM JBHIKEHHH C HAYAJIBbHOM CKOPOCTBIO,

* O6pasoBaTenbHasi OPraHU3alysl BOPABE CAMOCTOATENBHO ONMPEIEISTh OCIEOBATENLHOCTh U3yYEHHS PAa3/IeNiOB U TeM, BXOISIIMX B HUX, & TAKXKE MEPEPACIPEIENsTh KOJIUIECTBO
4acoB ISl OCBOEHHsI OOYYalOIIMMHCS Y4eOHOro Marepuajia, ¢ Y4YeTOM JIOTMKM (OPMHUPOBaHHMS HPEIMETHBIX DPE3yJbTaToB, OOMIMX M NpPO(eCcCHOHANBHBIX KOMIETEHINH,
MEXKIPEIMETHBIX CBSI3€H C APYrMMH JUCHUILTMHAMU 00111e00pa30oBaTeIbHOTrO U 001IenpodeccHoHanbHOro HUKIoB yuedHoro miana OIT CIIO.

* Yacel NpakTHYECKUX paboT yUTEHBI B COINEPKAHMM YU4eOHOTO Marephalia M BXOJAT B OOIIEE KOJHYECTBO YacoB 1O TeMe. Yackl JabopaTopHBIX paboT W MpO(eCcCHOHAIBHO
OPHEHTHPOBAHHOTO COJIEPKaHHS YUUTBHIBAIOTCS OTAEIBHO.
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PaBHOU HYJIIO.
N3ydenue nBrKeHuUs mapuka B BI3KOM )KUIKOCTH.
M3ydueHue nBMKEHUS Tejaa, OpPOIIEHHOTO0 TOPU30HTAIILHO

Tema 2.2
JluHamuka

Copep:kanue y4e0HOIro MaTepHuaJia

[Ipunnun orHocutensHOcTH [amwitesd. Ilepswiii 3akoH HbroroHa. MHepuuaibHble CHCTEMBI
orcuera. Macca tena. Cuna. Ilpunuun cynepno3unuu cuia. Btopoit 3akoH HberoToHa 1uist
MaTepuaibHOM TOukd B uHepuuansHOi cucteme orcuera (MCO). Tperuit 3akon HeroToHa s
MaTepualbHBIX TOYEK. 3aKOH BceMUpHOro tsiaroreHus. Cuna tspkectu. [lepBas kocmuueckas
ckopocth. Bec Tena. Cuna ynpyroctu. 3akon ['yka. Cuna tpenusi. Cyxoe tpenue. Cuia TpeHuUs
CKOJIb>KEHUS U cuiia TpeHus nokos. Koadduument tpenus. Cuna conpoTUBIeHUs MPU JBUKECHUU
TeNa B KMJKOCTH Wiu rase. [loctynatenbHoe M BpalaTesbHOE JABM)KEHUE a0COIIOTHO TBEPIOTO
Tena. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpauieHus. [limeyo cunbl. YcnoBusi paBHOBECHUS! TBEPIOTO
tena B UCO

HpaKTI/I‘IeCKI/Ie 3aHATUA

[IpakTuueckue padbOTHI:

N3ydenune nBuxeHust Opycka Mo HaKJIOHHOM IJIIOCKOCTHU MO JeHCTBUEM HECKOJIBKUX CHIL.
HccnenoBanue 3aBHCHUMOCTH CWJI YIIPYTOCTH, BO3HUKAIONIMX B Je(OPMHUPOBAHHOW MpPYXHHE U
PE3UHOBOM 00pasiie OT BEIUYUHBI X J1e(hOpMalHH.

HccnenoBanue yCIoBHi PaBHOBECHS TBEPAOTO Tella, UMEIOLIEr0 OCh BPAIICHUS

Tema 2.3
3aKOHBI COXPaHEHUS
B MEXaHUKE

Conep:xaHue yueOHOT0 MaTepuasa:

Nmmynbe MaTepuanbHONW TOYKH, CHCTEMbI MaTE€pHANbHBIX TOYEK. MIMIynbC CHUibl U M3MEHEHHE
uMIyibca Tena. 3akoH coxpaHeHus umnyibca B MCO. PeaktuBHOe nBukeHue. PaGora cuibl.
MomHocth cuibl. KuHeTnueckas sHeprusi marepuanbHON Touku. TeopemMa 00 H3MEHEHUH
KMHeTH4Yecko 2Hepruu. IloreHnmaneHas oHeprus. [loTeHumanpHas dHEprus  ynpyro
nedopMupoBaHHOM mpyxuHbL. [loTeHnManpHas SHeprus Tena BOJIM3U TMOBEPXHOCTH 3€MITH.
[loreHnuanbHble M HEMOTEHIMANbHBbIE CHIBL. CBs3b pabOThl HEMOTEHUMATBHBIX CHII C
M3MEHEHHEM MEXaHMYECKOM 3HEPIruu CUCTEMbI Tesl. 3aKOH COXpPAaHEHHs] MEXaHUYECKOW SHEPTHUH.
Ynpyrue u Heynpyrue CTOJIKHOBEHHUS

[IpakTHyeckue 3aHsATUs

[IpakTuueckue padbOTHI:
W3yuyeHune cBs3M CKOPOCTEH TeJ IPU HEYIIPYTOM YAape.
HccnenoBanue cBs3U pabOThI CHIIBI C I3MEHEHHEM MEXaHUYECKON SHEPruH Tena

ITpodeccHoHAIBLHO OPHEHTHPOBAHHOE COepPKaHMe (Colep/KaHNe PUKIATHOTO MOXYJIst)
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IIpakTHYecKHe 3aHATHSA

[MpakTuueckass pabora: TexHUUECKHE YCTPOWCTBA U MPAKTUYECKOE MPUMEHEHHE: CIHUIOMETP,
JIBIDKEHUE CHApSIOB, IIEMHBIE KW PEMEHHBIC Iepefadd, TMOIIIMITHUKNA, BOJOMET, KOTIep,
pr)KHHHBIﬁ IIUCTOJICT, ABUKCHHUC I/ICKyCCTBeHHBIX CHYTHI/IKOB )41 paKeT.

[IpakTtuueckass pabota: Vcmonp30BaHME 3aKOHOB MEXaHUKH JUII OOBSCHCHHUS JIBUKCHUS
HC6€CHBIX TCII W A paBBI/ITI/ISI KOCMHNYCCKUX PICCJICI[OBaHI/IfI, FpaHI/ILIBI HpI/IMeHI/IMOCTI/I
KJIaCCUYECKOM MeXaHUKH. VIMUTaIMs HEBECOMOCTH

Pasnea 3. Mosekynsipaas puznka 1 TepMOAUHAMHUKA

22

Tema 3.1
OCHOBEI
MOJICKYJISIPHO-
KHHETUUYCSCKOM
TEOPUH

Coneprxanue y4e0HOr0 MaTepuaJia:

OCHOBHBIE  TIOJIOKEHHUS  MOJIEKYJSIPHO-KMHETUYECKOW Teopuu. bBpOyHOBCKOE  JIBHJKEHHE.
Huddys3us. Xapaktep IBUKEHHUS U B3aUMOJICHCTBUS YaCTHIl BellecTBa. Mojenu cTpoeHus ra3os,
KHJIKOCTEH U TBEPABIX Tel U OOBSICHEHHE CBOMCTB BEIleCTBa HA OCHOBE ATHUX Mojenell. Macca u
pasmepbl Monekyn. KommuectBo BemectBa. IloctosHHas Aoragpo. TemmoBoe paBHOBecHe.
Temnepatypa u ee usmepenue. lllkxama temneparyp Llenbcus. Monens uzaeanbHOro rasa.
OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETUYECKON TEOpUU MJI€AIBHOro ras3a. AOCOooTHas
TEMIEpaTypa KaK Mepa CpelHEld KMHETUYECKOW SHEPruu TEIUIOBOIO JBMIKEHMS YacTHIl rasa.
[lIxana remneparyp KeneBuna. Ypasuenne MenaeneeBa-Knaneiipona. 3akon Jlanerona. ['a3oBbIe
3aKoHbI. M3omponeccsl B MACAIBHOM ra3e C IOCTOSHHBIM KOJIMYECTBOM BEIIECTBA: M30TEPMA,
n30Xxopa, u3obapa

IIpakTuyeckue 3aHsITUS

[IpakTuueckue pabOTHI:
N3mepenne macchl BO3ayXa KIaCCHOM KoMHaTe. Mccie1oBaHue 3aBUCUMOCTH MEXKITY
rapaMeTpamMu COCTOSIHUS Pa3peskeHHOro rasa

JlabopaTropHble 3aHATHUS

JlabopaTtopHas paborta 1. M3ydyenune ogHOT0 M3 U30IPOIIECCOB

Tema 3.2
(OCHOBBI
TEPMOAMHAMHUKH

Coneprxanue y4e0HOr0 MaTepuaJia:

TepmoaunaMuueckas cucteMa. BHYTpeHHss SHEpIrus TEpPMOJAMHAMHUYECKONW CHUCTEMBI U CIIOCOOBI
ee u3MeHeHus. KomuuecTBo TeroTsl U pabota. BHYTpeHHSS SHEPTUsl OTHOATOMHOTO U/1€aTbHOTO
raza. Bugsl Teronepenadyu: TEIUIONPOBOJHOCTh, KOHBEKIMs, M3JIy4eHHE. TEIUIOEMKOCTh Tena.
YenbHas TEIUIOEMKOCTh BellecTsa. KoanmdecTBo TEIIOTH! mpu Terionepenade. IlepBbiil 3akoH

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

> TlpodecCHOHANEHO OPHEHTUPOBAHHOE COJAECPXKAHUE [Js 0a30BOTO YPOBHS H3YUYEHUs IUCHHUILIMHBL «DU3KMKa» HOCHT TNPUMEPHBIA XapakTep M MOXKET OBbITh H3MEHEHO
nperno/iaBaTeieM B COOTBETCTBUH ¢ yueOHbIM rutaHom OIT CIIO.
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TepMOIMHAMUKH. [IpuMeHeHne nepBoro 3aKkoHa TEPMOAMHAMUKHU K H3onporeccam. I'paduueckas
uHTEpIpeTanus paboTsl raza. TeruoBsle MammHBL [IpUHIMOBL JEWCTBHSA TEIUIOBBIX MAIIHH.
[IpeoOpa3oBaHust SHEPrUM B TEIUIOBBIX MamnHax. Kosg¢uiment nonesHoro neiictus (naiee —
KIT) termmoBoit wmammubl. [lukn Kaprao wm ero KIIJ[. Bropoit 3akoH TepMOIWHAMUKH.
HeoOpaTUMOCTh NMPOIIECCOB B MPUPOIE. DKOJOTHUECKUE MPOOIIEMBI TETNIOIHEPTETUKU

HpaKTI/ILIeCKI/IC 3aHATHA

[IpakTudeckas padota: M3mepenue yienbHON TEIIOEMKOCTH

Tema 3.3
ArperaTHble
COCTOSIHUS BEILIECTBA
1 (a3oBbIe
nepexoabl

Coaepsxkanue yueOHOro MaTepuaJa:

[TapoobpazoBanue u KoHAeHcalus. Mcnapenue u kuneHue. Y IenbHas TerioTa napoodpazoBaHusl.
3aBUCHUMOCTh TeMIIepaTyphbl KUIIEHUS OT JaBieHHs. AOCONIOTHAs M OTHOCHUTEIbHAs BIA)KHOCTD
Bo3ayxa. Haceimennsiii map. TBepaoe teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPOIHS
CBOMCTB KpucTayuioB. JKuakue kpuctauibl. CoBpeMeHHble Marepuanbl. [lnaBnenune wu
KpUCTaJTM3anus. Y aenabpHas Teriora miasinenus. Cyonumanus. Y paBHEHHE TEIJIOBOTO OanaHca

JlabopaTopHble 3aHATHS

JlabopaTopHas pabota 2. OnpeneneHue BIaXHOCTH BO3AyXa

IIpodeccnoHabHO OPHEHTHPOBAHHOE COAepKaHMe (ColepKaHue MPUKJIATHOTO MOXYJIS)

IIpakTnyeckue 3aHATHS

[MpakTudeckas pabdora: TexHUYECKHE YCTPOWCTBA M MPAKTUUYECKOE MPUMEHEHHE: TEPMOMETD,
6apometp. OmnpezeneHue mMacchl BO3qyXa B KOMHAaTe Ha OCHOBE HM3MepeHUN o0bemMa KOMHATHI,
JIABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

[IpakTtuueckass paborta: TexHHUECKHE YCTPOWCTBA M TPAKTUYECKOE INPUMEHEHHE: JBUTATEIb
BHYTPCHHCTO CropaHmusd, GBITOBOﬁ XOJIOAUIIbHUK, KOHAUIUOHCP, THUIPOMETPp W INCUXPOMETP,
KaJIOpUMETP, TEXHOJIOTUH TOITYYSHHS] COBPEMEHHBIX MAaTepHAJIOB, B TOM YHCJIE HAHOMATEPHAJIOB,
1 HAHOTCXHOJIOTUU

Pa3znen 4. DiiekTpoauHaMuKa

24

Tema 4.1
DJIEKTPOCTaTHKA

Conep:xaHue yueOHOro MaTepuaJia:

Onextpuzanus Tel. DieKTpudeckuil 3apsia. /IBa Buaa snekTpuueckux 3apsoB. IIpoBogHukw,
JTUBJIEKTPUKU U MOJIYIPOBOJAHUKH. 3aKOH COXPAHEHUs AJIEKTpUYECKOro 3apsna. Bzaumoneiicteue
3apsoB. 3akoH Kynona. Dnektpudeckoe none. HanpskeHHOCTB 3nekTprudeckoro nosist. [puHnun
CYTIEPIIO3UIIMM 3JIEKTPUUECKUX ToJei. JIMHNKM HampspKeHHOCTH »JeKTpudeckoro moisi. Pabora
cunl  anekTpocratuueckoro mois. [lorennuman. PasHocts noreHuuanos. IIpoBogHuku U
JURJIEKTPUKHU B AIEKTPOCTATUYECKOM MoJe. JIMINEeKTpUUECcKasi IPOHULAEMOCTh. DIIEKTPOEMKOCTb.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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KonneHncarop. D11eKTpOeMKOCTb IJIOCKOTO KOHJEHCATOpa. DHEPrusl 3apsyKEHHOTO KOHJEHCATOpa

HpaKTI/ILIeCKI/IC 3aHATHA

[Mpaktrueckas padoTa: M3amepeHne 31eKTpOeMKOCTH KOHICHcCaTopa

Tema 4.2
[TocTosAHHBII
AIIEKTPUYECKUH TOK.
Tokn B pa3nn4HbIX
cpenax

Coaepsxkanue yueOHOro MaTepuaJa:

DNEeKTPUYECKU TOK. YCJIOBHSI CYIIECTBOBAHHS AJIEKTpUUecKoro Toka. Mcrounmku toka. Cuna
Toka. IlocrostHHbi TOK. Hampspkenne. 3akon Oma Ui ydacTKa LENH. OJIEKTPUUECKOE
CONPOTHBIIEHUE. YI€IbHOE CONpPOTUBJIEHHE BemiecTBa. llocnenoBaTenbHoe, MapaienbHOE,
CMEIIaHHOE COEJMHEHUE IMPOBOAHUKOB. PaboTa snekTpuyeckoro Toka. 3akoH JDxoyns-Jlenua.
MOoOIHOCTh 3JIEKTPUYECKOTO TOKa. OJEKTPOABMXKYLIas CuUjla W BHYTPEHHEE COINPOTHUBIECHUE
UCTOYHHMKA ToKa. 3akoH Oma Uil MoJMHOW (3aMKHYTOM) nsnekTpuyeckoi nemnu. Kopotkoe
3aMbIKaHUeE.

ONEeKTpOHHAas NPOBOAMMOCTH TBEPABIX METAUIOB. 3aBUCHUMOCTH COINPOTHUBIIEHUS METAJIOB OT
temneparypbl. CBEpXNpOBOIUMOCTb. DJIEKTPUUYECKHM TOK B BakyyMe. CBONCTBa 3JEKTPOHHBIX
nyuykoB. [lomynmpoBoguuku. CoOCTBEHHass M TNpPUMECHAs HPOBOJUMOCTb IOJYIPOBOJHHUKOB.
CaoiicTBa p-n-nepexona. IlomynpoBogHUKOBEIE MPUOOPBI. DIEKTPUUYECKHM TOK B pacTBopax H
paciuiaBax 3JIEKTPOJUTOB. DJIEKTPOJIUTUYECKAS AUCCOLMALMS. DJIEKTPOIN3. DIEKTPUUYECKUM TOK
B razax. CaMocToATeIbHBIA U HECAMOCTOATENbHBIN pa3paa. Monnust. [1nazma

JlabopaTropHble 3aHATHS

JlabopaTtopHas pabota 3. M3y4eHne CMEIIaHHOTO COSMHEHUS PE3UCTOPOB.
JlaboparopHas pabota 4. I3mepeHue 3MeKTPOABUKYIIEH CUITbI HICTOYHUKA TOKA U €T0
BHYTPEHHETO COIIPOTUBJICHUS

Tema 4.3
MarauTHOE T0JI€.
DJIEKTPOMAarHuTHas
WHTY KIS

Copaep:xkaHue y4eOHOI0 MaTepuasia

[TocTostHHbIE MarHuThl. B3anMopneicTBHe NOCTOAHHBIX MarHuTOB. MarnutHoe mnoisie. Bekrtop
MarHuTHOM MHAyKUMH. IIpuHnun cynepnosuuuu. JInHun marautHOM nHAykuuu. Kaptuna nunui
MAarHuTHOM HMHAYKLIMH I0JS TOCTOSHHBIX MAarHUTOB. MarHuTHOE I0JIE€ MPOBOJHHUKA C TOKOM.
Kaptuna nunauii 1osiss ITMHHOTO MPSMOT0 MPOBOAHUKA M 3aMKHYTOTO KOJBIIEBOTO MPOBOJAHHKA,
KaTymku ¢ TokoM. OnbIT Opcrena. BzanmoaeiictBre npoBogHUKOB ¢ TokoM. Cuia Amrepa, ee
Moayib u HampasieHue. Cwna JlopeHna, ee MOIysib W HampaBlieHHE. J[BH>KeHHE 3apsKeHHOU
YacTULIBI B OJJHOPOJHOM MarHUTHOM mojie. Pabota cuibl Jlopenua. SIBneHue 31eKTpOMarHUTHOM
nHaykuuu. Ilotok BekTopa marHuTHOW MHAYKUMH. DJIC MHAYKIUM. 3aKOH 3JI€KTPOMAarHUTHOM
nHaykunn @apanes. BuxpeBoe snekrpruueckoe mojie. DNEKTPOJABHKYLIAs CHJIa UHAYKUUU B
MIPOBOJIHUKE, JBMXXYIIEMCS IMMOCTYNAaTeIbHO B OAHOPOJAHOM MarHUTHOM moJie. I[lpaBuio Jlenna.
NuayktuBHOCTh. SBineHue camouHaykiuu. DJIC caMOMHAYKIMU. DHEPrus MArHUTHOTO TOJIS
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KaTYILIKH C TOKOM. DJIEKTPOMarHuTHOE M0JIe

HpaKTI/ILIeCKI/IC 3aHATHA

[MpakTudeckue padoThl: M3ydueHne MarHUTHOTO TOJIST KaTYIIKK ¢ TOKOM. VccnenoBanue neicTBus
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢ TOKOM

JlabopaTopHble 3aHATHUS

JlaboparopHasi pabota 5. 3yueHue siBICHHUS AIEKTPOMArHUTHOW WHAYKIIMH

IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COAepKaHMe (COlepPKAHUE TPUKJIATHOTO MOTYJIS)

IIpakTH4yecKue 3aHATHSA

IIpakTuyeckast pabota: TexHHYECKHE YCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHE: 3JIEKTPOCKOII,
3JIEKTPOMETP, KOHJEHCATOP, KONUPOBAIbHBIM amnmapar, CTPYHHBIM IPUHTEP, aMIEepMeTp,
BOJIBTMETD, peocrar, VUCTOYHUKHU TOKa, JJIEKTPOHArPEBATEIbHBIC pudopBl,
AJIEKTPOOCBETUTENBHBIC TPUOOPHI, TEPMOMETP CONMPOTHUBIICHHS, BAKYYMHBIH U0/, TEPMUCTOPHI U
(GoTOpe3nucTOpsl,  MONYHNPOBOJHMKOBBIM  JMOJ,  TalbBaHUKA,  IIOCTOSHHBIE  MAarHuTHl,
3JIEKTPOMATHUTBI, 3JIEKTPOABUIATEIIb, YCKOPUTEIIN JIEMEHTAPHBIX YAaCTULL, UHIYKIIMOHHAS 1€Yb.
IIpakTuyeckast pabora: Mepbl 371€KTpoOE30IaCHOCTH, 3JIEKTpOCTaTUYeCKas 3allluTa, 3a3eMJICHHE
IIEKTPONIPUOOPOB, KOPOTKOE 3aMbIKAaHHE

Pazgea 5. Kojie0anusi 1 BOJIHBI

22

Tema 5.1
MexaHuuecKue 1
BIEKTPOMAarHUTHBIE
KOJIeOaHH

Coaep:xaHue y4eOHOro MaTepuaJia

Konebarenbnas cuctema. CBoboanblie konebanus. ['apmonndeckue konebanus. [lepuoa, gacrora,
amruintyna u (asza konebanuil. [IpyxuHHBI MasTHUK. MaremMaTH4eCKUil MasTHUK. YpaBHEHUE
rapMOHUYECKUX Konebanuid. KunemaTnueckoe M JUHAMHUYECKOE OINMCAaHUE Kojie0aTeIbHOIro
nBuwkeHus. [lpeBpailieHne sSHepruM HpU TrapMOHMYECKHX KosiebaHusX. CBs3b aMIUIUTY/IbI
KoJIeOaHUH HCXOAHOM BENMYMHBI C aMIUIMTYJOH KojeOaHH ee CKOPOCTH U YCKOPEHHS.
KonebaTenpHbIii KOHTYP. CBoOopaHbIC AIEKTPOMArHUTHbBIE KoJieOaHus
B MJCAIbHOM  KojJeOaTeNbHOM  KOHType.  AHAIOTUS  MEXAy  MEXaHHYEeCKUMH U
JEKTPOMAarHuTHeIMU  KosneOaHusimu. @opmyna TomcoHa. 3aKkoH COXpaHEHHMsI SHEPruu B
ueaIbHOM Koyie0aTeabHOM KOHTYype. BbIHyXneHHble MexaHudeckue KoieOaHus. Pe3onanc.
Pe3onancHas kpuBasd.  BpIHyXI€HHbIE 3JIEKTpOMarHUTHbIE KojeOaHus. [lepeMeHHBIN TOK.
CuHycoMJaIbHBII TNEpEMEHHBIH TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIMTYJHOE H
NeiicTByolee 3HaYeHUE CUIIbI TOKa U HanpsbkeHus. Tpancdopmatop. [IpousBoacTso, nepenaya u
noTpeOiIeHne IEKTPUIECKON SHEPriuy. DKOIOIHYECKHE PUCKH ITPH MTPOU3BO/ICTBE dJIEKTPUUECKON
sHeprun. KynbTypa HCIoap30BaHMsI JIEKTPOIHEPTUHU B IOBCEIHEBHON KU3HH

HpaKTI/I‘-IeCKI/IC 3aHATU

OK 01
OK 02
OK 04
OK 05
OK 07
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[IpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH ITEPUO/Ia MAJIbIX KOJIEOaHHUH Tpy3a Ha HUTH OT JUTMHBI HUTH U MacChI
rpy3a. lccienoBaHue TIEpEeMEHHOTO TOKa B LENH W3 MOCIEIOBATEIbHO COCIHHEHHBIX
KOHZIEHCATOpa, KaTyIIKH
U pe3ucTopa

Tema 5.2
MexaHUJecKue 1
BIIEKTPOMArHUTHbBIE
BOJTHBI

Copep:kanue y4e0HOIr0 MaTepHuaJia

Mexanudeckue BOJHBI, ycioBHUs pacrnpoctpaHeHus. [lepuoa. CkopocTh pacnpocTpaHeHHUs U
JuirHa BoiHbL. [lonepeunsie u npoaoiabHbIe BONHBL. HTEepdepenius u nudpakins MeXaHHueCKux
BOJIH. 3BYK. CkopocTh 3ByKa. [’ poMKkocTh 3ByKa. Beicota ToHa. TeMOp 3Byka. DJIeKTpOMarHuTHHIC
BOJIHBI. Y CITOBUS U3TYUYCHHs SJIEKTPOMarHUTHBIX BOJH. B3anMuas opuenTanus BektopoB E, B u v
B DJIEKTPOMAarHuTHOW BoOJHE B Bakyyme. CBOMCTBAa AJIEKTPOMAarHUTHBIX BOJIH: OTPa)KEHUE,
npenomiieHue, noiaspusanus, nudpakuus, uatepdeperus. CKOpOCTh MEKTPOMATHUTHBIX BOJH.
IMxana OJICKTPOMArHuTHBIX BOJIH. HpI/IMeHeHI/Ie QJICKTPOMArduTHBIX BOJIH B TCXHHUKE U 6BITy.
[IpuHIMIBI paguocBsi3u W TeneBuieHHs. Panuonmokanus. DNEKTPOMArHUTHOE 3arpsi3HEHUE
OKpYKaroIIEe Cpeapbl

Tema 5.3
OnTuka

[IpsiMonuHeitHOE pacnpocTpaHEHUE cBeTa B OJHOpoAHOM cpexe. JIyu cBera. OTpaxkeHue cperta.
3akoHbl oTpakeHus cBeta. [locTpoenne n3oOpaxeHuit B TIockoM 3epkaie. [Ipenomienue cera.
3akoHbI TperoMieHHsl cBeTa. AOCOMIOTHBIA TOKa3aTenb mpenomiieHus. [lomHoe BHyTpeHHee
otpaxkeHue. [IpeaenbHbIA yroa MOJHOTO BHYTpeHHEro oTpakenus. Jlucnepcust cBeta. ClIOKHBIN
coctaB Oenmoro cBera. L[Ber. CoOuparomue u paccenBaroniue auH3bl. ToHkas nuH3a. POKycHOe
paccTosiHUE W ONTHYEeCKas cuia TOHKOM suH3blL. [locTpoeHue n3o0paxkeHuil B coOuparomux u
paccenBaronMx JauH3ax. DopMyna TOHKOW JMH3bI. YBENIMUYEHHE, AaBaeMoe JHMH30i. [Ipenenst
MPUMEHUMOCTH TeOMeTphuecKoil ontuku. MHTepdepenuus cera. KorepeHTHbIE HCTOYHHKH.
VYcnoBus HaOMIOAEHUS MAaKCHMyMOB M MUHUMYMOB B HHTE€P(GEPEHLIMOHHOW KapTHHE OT JABYX
crH(]A3HBIX KOTePEHTHBIX MCTOYHHUKOB. ludpakius cBera. [JudpakunonHas pemerka. Y CiIoBue
HAONIO/IEHUsT TJIABHBIX ~MaKCUMYMOB TMpH TaJeHUH MOHOXPOMATHYECKOTO CBeTa Ha
audpakimonHyo pemeTky. [lonspusanms cBera

HpaKTI/I‘leCKI/Ie 3aHATU

[TpakTrueckas pabota: HabmroaeHue nucrnepcun cBeTa

JlabopaTopHble 3aHATHS

JlabopaTtopHas padora 6. i3MepeHue moka3aTesst MPeIoOMICHHS CTEKIa
JlaboparopHast pabota 7. MccnenoBanue CBOMCTB U300paKEHHUH B TMH3AX

IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COJePKaAHUE (CoepPKaAHNe MPUKJIATHOT0 MOLYJIs1)

19




IIpakTH4yecKue 3aHATHSA

IIpakTnyeckass paborta: TexHHueckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHe: ceficMorpad
JJIEKTPUYECKUN 3BOHOK, I'€HEpaTOp NEPEMEHHOI0 TOKA, JUHUU AIIEKTpoIepenad, My3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas JUArHOCTHKA B TEXHUKE W MEIWLUHE, panap, paJuolNpPHEMHUK,
TEJIEBU30p, aHTeHHa, Tenedon, CBY-neus, ouky, Jiyna, oToanmapar, NpOEKIMOHHBINA ammapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI ONTHKA, IU(PAKIIMOHHAS PeLIeTKa, HOISPOM, TEIECKOI.
[IpakTuueckass paborta: Bunbl mznyuenuil. Buasl cnexktpoB. CrnekTpsl ucnyckanus. CrexTpsl
norsomenus. CrnektpanbHblii aHanu3. CHeKkTpasbHble Kiacchl 3Be3/A. YIbTpadHuOIETOBOE
nznydyenue. MadpakpacHoe msmyuenue. PenrrenoBckue snyun. Mx mpupona u cpoiicta. Illkana
NEKTPOMAarHUTHBIX U31yYCHUU

Pa3jnen 6. OcHOBBI cieMAJIBbHON TEOPUHM OTHOCUTEJIBLHOCTH 2 OK 01
Tema 6.1 Coaep:xkanue yueGHOIro MaTepuaia 2 OK 02
OCHOBBI TEOpUH I'panuubl  IPUMEHUMOCTH  KJIACCUYECKOM MexaHuku. [locTymarsl crenuanbHOM — TEOpUU OK 04
OTHOCHUTCJIbHOCTHU OTHOCUTEJIBHOCTH: HWHBAPHUAaHTHOCTb MOJIYJIsl CKOPOCTHM CBe€Ta B BaKyyme, IIPHHIUII OK 05

OTHOCHUTEJILHOCTH OHHIITEHHA. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHU U
COKpallleHHE JJIMHBI. DHEPrusi U MMIYJIbC CBOOOMHOW dYacTuilbl. CBSI3b MacChl C DHEPrUEH M
MMITYJIbCOM CBOOOJHOM YacTUIbl. DHEPIUs NOKOSI CBOOOJHON YaCTHLIBI

Pa3znen 7. KBanToBas pusuka 14 OK 01
Tema 7.1 Conep:xanne y4eOHOro MaTepuaja 2 OK 02
(DIIEMEHTBI ®oronsl. Dopmyna [lnanka cBs3u sHEpruu GOTOHA C €ro YaCTOTOW. DHEPIUs U UMITYJIbC (POTOHA. OK 04
KBAaHTOBOM ONTHKH OtkpeiTie U uccaenoanue (ororddexra. Onbitel A.I'. CroneroBa. 3akoHbl ¢orodddekra. OK 05

VYpaBuenue DitHmreiiHa s pororddexra. "Kpacnas rpanuna" gororddexra. JlaBnenue cpera. OK 07
Omnpitel [1.H. JIeGeneBa. XuMudeckoe JeiCTBHE CBETA
Tema 7.2 Conep:xaHue yueOHOro MaTepuaJia 4

Ctpoenue atoma

Mogpens aroma Tomcona. OnbiTel Pesepdopra mo uccnenoBanuio ctpoeHus: aroma. [lnanerapHas
Mozens aroma. [loctynatel bopa. M3nyuenue u morsomieHre (GpOTOHOB MpH MEPEX0je aToMa ¢
OJIHOT'O YPOBHS PHEPIMHM Ha pyroi. Bunpl cekTpoB. CIeKTp ypOBHEN SHEPIUU aTOMa BOAOPOJA.
BonHoBbie cBoiicTBa 4yactuil. Bomnbel 1ge bpoina. KopmyckylsipHO-BOJHOBOW — Tyaiau3M.
Judpaxius 351eKTpoHOB B KpucTaiuiax. CIOHTAaHHOE U BBIHYXJIEHHOE M3ITydyeHHe. Y CTPOMCTBO U
MpUHLIMI paboThI J1a3epa

[IpakTryeckue 3aHATHA

[IpakTrueckas padora: Habmronenue TMHEHYATOTrO CIIeKTpa
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Tema 7.3
ATOMHOE SIIpO

Conep:kaHue y4eOHOTr0 MaTepHuaJia

MeTtoapl HAOMIONEHUS M PETUCTPALUU DJIEMEHTapHbIX 4YacTull. OTKpPBITHE PaJIUOAKTUBHOCTH.
OmnsiTel Pe3epdopaa mo ompeneneHnio cocTaBa paAHoaKTHBHOTO m3nydeHus. CBoicTBa anbga-,
Oera-, raMMa-u3nyudeHus. BnusHue panoakTUBHOCTH Ha JKUBbIE Opranu3Mbl. OTKpBITHE IPOTOHA
n HeltpoHa. Hyknonnas moznens sanpa I'eiizenOepra-MBanenko. 3apan sapa. MaccoBoe 4ucio
siapa. M3otomnbl. Anbda-pacnaz. DIeKTpOHHBIN U TO3UTPOHHBINA OeTa-pacnaj. ['amma-u3nydeHue.
3aKOH paJMOAKTUBHOTO pacmajaa. DHEPrusi CBA3M HYKJIOHOB B supe. Snepubie cuibl. Jledext
Maccel sapa. fAnepuble peakuuu. Jlenenue m cuHtes saep. AnepHeiid peaktop. TepmosiaepHbiil
cunre3. [Ipo0neMbl W MEPCHEKTUBBI SIEPHOW IHEPTETUKU. DKOJOTMUYECKHE ACIEKTHI SIIEPHOM
SHEPreTUKU.  OJieMeHTapHble  4YacTulbl.  OTKpeiTHE  NO3UTpoHA.  DyHAAMEHTAJIbHBIC
B3aUMOJICVCTBHUS

HpaKTI/I‘IeCKI/IC 3aHATUA

[TpakTryeckas padora: MccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM (oTorpadusim)

IIpodeccuonaibHO OpEHTHPOBAHHOE COEPKAHUE (COoepPKAHNE MPUKJIATHOTO MOLYJIs1)

[IpakTrueckue 3aHATHA

[IpakTuueckas padora:

1. JlenmoBass wrpa: [loHATHs, CBA3aHHBIC C M3YYCHHEM METOIOB HAYYHOT'O TIO3HAHUS: SIBJICHUE,
Hay4YHBIH (akT, TUnoTe3a, GuU3MYecKas BENUYHMHA, 3aKOH, TEOpHUs, HAOIIOJIEHUE, DKCIEPUMEHT,
MOJICIMPOBAHUE, MOJICIIb, U3MEPEHHE.

2. Ilpaktryeckas padota: TexHudeckne yCcTpoiCTBa U MPAKTUYECKOE MPUMEHEHHUE: (POTORIEMEHT,
dboTomatuuk, conHeuHas Oarapesi, CBETOAMOJ, CHEKTPOCKOI, Jia3ep, KBAHTOBBIM KOMIIBIOTED,
J03UMETp, KaMepa BuiibcoHa, siiepHbIN peakTop, aToMHas OoMOa

Pa3pnen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Tema 8.1
(JJIEMEHTBI
ACTPOHOMUU H
acTpo(hU3NKU

Coaep:xaHue yueOHOro MaTepuaJia

Bun 3Besnnoro He6a. Co3Besnusi, ipKue 3BE3[bl, IIIAHETHI, UX BUAUMOE JBIKeHUe. ColHeuHas
cuctema. [lmanersl 3emHoi rpynmbl. [lmanersi-rurantel. Mamnbie Tena COJHEYHOM CHCTEMBI.
Comnnue, potocdepa u armocdepa. ConHeunass akTUBHOCTb. Mcrounuk sHeprun ConHIIA U 3BE3.
3Be3/bl, WX OCHOBHBIE XapaKTEPUCTHUKH: Macca, CBETUMOCTh, paguyc, TeMmIepaTypa, HxX
B3aMMOCBA3b. 3BE€3/Ibl TVIABHOW MOCIEAOBATEIbHOCTU. 3aBUCUMOCTh ''Macca - CBETUMOCTB'" IS
3B€3l TJIABHOW  MOCJEAOBAaTeNbHOCTH. BHyTpeHHee cTpoenue 3Be3n. CoBpeMeHHbIE
MPEACTABICHUS O MPOUCXOXKACHUH U 3BooMK CoJIHLA U 3BE3[. DTallbl )KU3HU 3Be37. MileuHbIit
[IyTs - Hamta [Nasnaktuka. CnupanbHasi CTpyKTypa l'anakTHKu, pacnpeieeHle 3Be3/, ra3a U MbLIN.

OK 01
OK 02
OK 03
OK 05
OK 07
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Ionoxenue u nuxenne Connua B ['anakruke. [lnockas u cepuueckas noacucTeMsl [ anakTHKH.
Tunbel ramakTuk. PaguoranakTukyd W KBaszapbl. YepHble IbIPbl B sApax TalakTUK. BceneHHas.
Pacmmpenne Bcenennoit. 3akon Xa606ma. Pazberanme ramaktuk. Teopuss bombimoro B3pbIBa.
Mopeny «ropsiueti  Bcenennoit». MacmrabHas cTpykTtypa Bceenennoil. MeraranakTuka.

Hepemennbie mpo06eMbl aCTPOHOMUHU

JlabGopaTopHble 3aHATHSA 2
JIaGoparopnas pabota 8. Habmo1eHrs HeBOOPYKEHHBIM IJ1a30M C UCIOIb30BAHUEM
KOMITBIOTEPHBIX TPUIIOKECHUHN JIJIsl ONIPECTICHHS TIOJI0XKEHUSI HeOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3auss CeBEpHOTO MOTyIIApHUs U SIPKUE 3BE3/IbI
[lIpomeskyTounas arrecranus (JuddepeHnpopaHHsblii 3a4eT) 2
[Bcero: 108
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3. YcioBus peaju3anuu NporpaMmMbl U CHUILINHBI

3.1 TpeGoBaHNsi K MUHUMAJIBLHOMY MATEPUAIbHO-TEXHHYECKOMY 00eCle4eHH IO

Peanuzammst mporpamMmbl  THCHMIUIMHBL TpeOyeT Hanmudus yd4eOHOTO KaOWHeTa
(bu3uKu.

B kabunere ¢Qusuku ectb HeoOXoaumoe JiabopaTopHOE OOOpYJIOBaHUE ISt
BBITIOJTHCHUS YKA3aHHBIX B MIPOrpaMMe Mo (pU3HUKe Ja00OpaTOPHBIX U MPAKTHUECKUX padoT
U JIEMOHCTpaIMOHHOE 000pYI0BaHUE.

JlemoHCTpanoHHOE 000py0BaHHe (GOPMHUPYETCS] B COOTBETCTBUHU C MPUHIIUAIIOM
MUHUMAJIBHON  JIOCTATOYHOCTM M OOecHeurBaeT IOCTAHOBKY TIEPEUMCICHHBIX B
nporpamMme no (pu3uKe KIHYEBBIX AEMOHCTPAIUN I UCCIEAOBAHUS N3yYaeMbIX SIBICHUHN
U TPOIIECCOB, OMIMPUYECKUX U (PYyHIAMEHTAJIbHBIX 3aKOHOB, HMX TEXHUYECKHUX
IIPUMEHEHHM.

JlabopatopHoe  obOopymoBaHWE NI YYECHHYECKUX  MPAKTUYECKHX  padoT
dbopmupyeTCcsi B BUJE TEMAaTHYECKUX KOMIUIEKTOB M 00ECTICUMBACTCS B Pacu€Te OHOTO
KOMIUIEKTA Ha ABYX O0yYarOLIUXCA.

Tematnueckue KOMIUIEKTBI JTaOOpPAaTOPHOrO OOOPYJOBaHHMS TOCTPOEHBI HA
KOMIUIEKCHOM  HCITIOJNB30BAaHUHM AHAJIOTOBBIX M LU(DPOBBIX MpHUOOPOB, a TaKxKe
KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE LIU(PPOBBIX JTA0OPATOPHIA.

O6opynoBaHue yueOHOTO KaOMHETA.

TexHuueckue cpecTBa 00yUyeHUsI:

- IEPCOHAJIbHBIN KOMITBIOTEP C JIUIIEH3UOHHBIM MPOTPAMMHBIM 00€CTIeUeHUEM;

- IPOEKTOP C IKPAHOM.

- 3anpl (OMONMOTEKA, YWTAIBHBIA 3al C BBIXOJAOM B HMHGPOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHYIO ceTh HTepHET).

3.2 IlepeyeHb OCHOBHOH M [IONOJHHUTEJIbHOM Y4YeOHOHM JIMTepaTyphl,
He00X0AUMOii IJIs1 0CBOEHHS TN CUHHIJIMHbI

Kanamnukos, H.II. ®wusuka: yd4eOHMK U TMPAKTUKYM JJII  CPEIHETO

npodeccronansHoro obpazoBanusa / H. Il. Kanamnukos, C. E. MypaBbeB. — 3-e u3j.,
nepepadb. u gom.— MockBa: M3pmarensctBo  FOpaiit, 2026. — 507 c.—
(ITpodeccuonanbHoe  obpazoBanue). —  ISBN 978-5-534-12827-7. —  Teker

anekTpoHHbI  //  OOpasoBatenbHas 1uatdopma  IOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/600239

Aizennion, A.E. ®wusuka: yuyeOHMK ¥  TPaKTUKYM IS  CPEIHEro
npodeccuonanbHoro obpazoanus / A. E. Aiizeniion. — Mocksa : U3patenscTBo OpaiiT,
2026. — 380 c. — (IIpodeccuonanproe obpazoBanue). — ISBN 978-5-534-18089-3. —
Texcr : anextponnbii // OOpazoBarenpHas miatdopma IOpaiir [caiit]. — URL:
https://urait.ru/bcode/584539

l'opmau, B.B. ®wusuka: yuyeOHUK 118 cpeaHero MnpodhecCruOHaIbHOTO
oOpaszoBanus / B. B.T'opmau. — 2-e uza., ucnp. u jgon. — Mocksa : M3narenbcTBo
Opaiit, 2026. — 215 c. — (IIpodeccuonansuoe odOpazoBanue). — ISBN 978-5-534-
09366-7. — Texct : snekTpoHHblid // O6pazoBarenbHas miatdopma IOpaiiT [caliT]. —
URL: https://urait.ru/bcode/598752



https://urait.ru/bcode/584539
https://urait.ru/bcode/600239
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3.3. HupopmanuonHoe odecreyeHne peau3anu NporpaMmmbl

Jna peanuzanuu nporpamMmbl OnOmuoTeunsit Gona YeOokcapcKoro HHCTUTYTA
(punmana) MOCKOBCKOTO TMOJUTEXHUYECKOTO YHHUBEPCUTETA MMEET JJICKTPOHHBIE
oOpa3oBaTeibHble U MH()OPMALIMOHHBIE PECYPCHI VISl KCII0JIb30BaHUS B 00pa30BaTEILHOM
mporiecce.

DnexkTpoHHO-0ubMoTeuHble cuctembl (OBbC), BKIIIOUAIONIME IEKTPOHHBIN KaTaior
Y TIOJTHOTEKCTOBBIC JOKYMEHTHI:

- OBC «JIAHb» -https://e.lanbook.com/

- OOpa3zoBarenbHas wiatdopma FOpaiir - https://urait.ru

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

[TpodeccuonanpHas 6a3a JTaHHBIX U

PIH(bOpMaLII/IOHHO-CHpaBO‘{HBIe
CHCTCMBI

Wndopmanus o nmpaBe COOCTBEHHOCTH (PEKBU3UTHI JOTOBOPA)

YuurenbCkuil noprai
https://www.uchportal.ru/

Ypoku, mpe3eHTanu, KOHTPOJIbHBIE paOOThI, TECTHI,
KOMIIBIOTEPHBIE MPOTPAMMBI, METOIUYECKHE DPa3pabOTKH IO

PYCCKOMY SI3bIKY U JIUTEPATYPE.

Hayunas »snektponnas OuOmmoreka eLIBRARY.RU - 310
KPYIMHEHIIUH pOCCUHCKUE MH(POPMALMOHHO-aHAINTHYECKUI
noprain B O00JAaCTM HAyKH, TEXHOJOTMH, MEAMIMHBI U
oOpa3oBaHUs, COIEpKalIMii pedepaTbl U TOJHBIE TEKCTHI
Oonee 26 MJIH Hay4YHBIX CTaTed W MyOJUKAIMi, B TOM YHUCIE
AIIEKTPOHHBIE Bepcuu Oosee 5600 poccuiCKUX Hay4dHO-
TEXHUYCCKUX JKYyPHAJIOB, U3 KOTOPBIX Oosee 4800 KypHalloB B
OTKPBITOM JOCTYIIE€ CBOOOIHBIN 10CTYII

Hay4yHas 3JIEKTPOHHas OnOIMoTeKa
Elibrary
http://elibrary.ru

Ha mnoprame mpencraBieHbl pa3iW4YHbIE TEMaTHYECKUE
paszenbl, BKIIOYAIONIME KaTajor ydeOHOTro 000pyHOBaHUS,

. DK3AMCHALIMOHHBIE W TEMATHYECKUE IUIAHBI, II0YPOYHBIC
O06pa3oBarenbHbIN nopTan
«Vae6ar pa3pabOTKH, METOJMYECKYI0 KONWIKY, MaTepuanbl 10
https://www.ucheba.com/ MHQOPMALIMOHHBIM TEXHOJIOTUSIM B IIKOJIE, TICUXOJIOTHH,

JIOLLIKOJIBHOMY BOCIIUTAHHUIO, JIOTIOJTHUTEIIbHOMY

00pa30BaHMIO, YIPABICHUIO OOpa30BaHMEM U BHEKJIACCHOM

pabot

Oenepanbublii  moptan  «Poccuiickoe  oOpa3oBaHHe»  —

YHHUKAJIbHBI HMHTEpHET-pecypc B cdepe o0pa3oBaHHi U

HayKH.

ExxenHeBHO NyONMKYyeT caMble aKTyallbHble HOBOCTH, aHOHCHI
®denepasbHbIi HOpTaj | COOBITHI, MH(POPMALIMOHHBIE MAaTEPUAIIbI TS IIUPOKOTO Kpyra
«Poccniickoe yurtatenel. ExeHenenbHO Ha - moprane  pasMenarTcs
o0Opa3oBaHue» [DIEKTPOHHBIH DKCKJIIO3UBHBIE  MAaTE€pHallbl, HMHTEPBBIO C  BEAYLIUMH
pecypc] — https://ro-edu.ru/ CIIeNMaTUCTaMU — TIEJaroraM, TICHUXOJOTraMH, Y4YEHBIMHU,

pEenopTaXKu U aHATUTUYECKUE CTAThU.

YuTaTenu MoNydaroT AOCTYH K HOPMATHBHO-TIPABOBOWM 0Oa3ze
chepbl 00pazoBaHMs, OHM MOIYT IIOJb30BATHCS CaMbIMHU
Pa3JINYHBIMU IIOJIE3HBIMU CEpPBUCAMU — TAKUMH, KaK OHJIANH-
TECTUPOBAHUE, ONPOCHI 10 AKTyaJIbHBIM TEMaM U T.[1.



https://ro-edu.ru/
https://www.ucheba.com/
http://elibrary.ru/
https://www.uchportal.ru/
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4. KoHTpOJIb M OLIEHKA Pe3yJIbTATOB OCBOCHUS IMCHMIIINHBI

KoHTpo/1b M OLeHKA pe3yIbTaTOB OCBOCHMSI AUCLIUIUIMHBI PACKPBIBAIOTCS Yepes
JUCUUIUIMHAPHBIE — PE3yJbTaThbl, HalpaBJI€HHble Ha (OPMUPOBAHHE OOUMX U
npo(eCcCHOHATIBHBIX KOMIIETEHIIMM MO pasjieraM U TeMaM COJAepKaHHUS Y4eOHOro

MaTepuaia.

THun oeHoYHBIX
MeponpUsATHI

F(oz[ M HAUMEHOBaHHUe Paznen/Tema

OPMHPYeMbIX KOMIIETeH U

OK 01. BsiOupare cnoco0sl | Pazgen 2. Temsr 2.1., 2.2., 2.3.
peurenust 3ana4 | Pasgen 3. Temsr 3.1., 3.2., 3.3.
pOQeCcCHOHATBHOM Pasnen 4. Temn1 4.1., 4.2., 4.3.

ACATCIIbBHOCTH IIPUMCHHUTCIIBHO
K Pa3IMYHbIM KOHTCKCTaM

Pazgen 5. Temnr 5.1., 5.2., 5.3.
Paznen 6. Tema 6.1.

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

OK 02. Hcnonbs3oBatk | Pasnen 2. Temsr 2.1., 2.2., 2.3.
COBPCMCHHBIC CPCACTBA IIOMCKA, | Paznen 3. Temnr 3.1., 3.2., 3.3.
aHaan3a u UHTEPIPETALNN | Pasnen 4. Temsr 4.1.,4.2., 4.3.

YCTHBIN OIPOC;

uHbopmauy, Y| Paspen 5. Temw 5.1., 5.2, 5.3. ponTanbHBIH onpoc;
MH(OPMAIIMOHHBIE  TEXHOJIOTHHU
(opmar Pa3nmen 6. Tema 6.1. HA0TI0/IeHIe
s BLIIOTHEHHS 3ajau
. Pazmen 7. Temsr 7.1, 7.2, 7.3. 3a BBITOJTHECHHCM
npo¢eCcCuOHAITBHON

Pasnen 8. Tema 8.1 1a00paToOpHBIX PadoT;

IEeITEIbHOCTH

MPAaKTUYECKHE PaOOTHI
OK 03. [lnanuposats | Pasmen 1. Tema 1.1.

(peenue
U peann3oBbIBaTH coOcTtBeHHOE | Paznen 3. Temsr 3.1., 3.2., 3.3.

KayeCTBEHHBIX
npodeccHoHanbHOe U | Paznen 4. Temn1 4.1.,4.2., 4.3. )
JIMYHOCTHOE Pa3BHTHE, | Pasnen 8. Tema 8.1 Y PacYETHBIX 3a/1a4);
MPEAIIPUHUMATEIBCKY IO TCCTHPOBAHHC,
NEeATEILHOCTD PCHICHUC KCUC-3a/1aY;
B mnpodeccruonansHOl  chepe, HaOJIIOICHUE U OLICHKA
HCIIOIB30BAaTh 3HAHUS o IIOATOTOBKHA  JIEJIOBOM
MPaBOBOM Hu (buHaHCOBOM UTPEL;

I'PaMOTHOCTH BBHITIOJTHEHUE 33 IaHHIA
B Pa3IUYHBIX JKM3HEHHBIX N

MIPOMEKYTOTHON
CUTYaITUSIX

aTTeCTalNu
OK 04. OddextuBHO | Paznen 2. Temsr 2.1., 2.2., 2.3.

B3aMMOJICHCTBOBATh U paboTaTh
B KOJIJICKTUBE U KOMAaHJE

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

Pasnen 4. Temn1 4.1.,4.2.,4.3

Paspen 5. Temnr 5.1., 5.2., 5.3.

Pa3znen 6 Tema 6.1.
Paspen 7. Temnr 7.1, 7.2, 7,3

OK 05. OcymiecTBiaTh YCTHYIO
U MUCBbMCHHYIO KOMMYHHKAIIUIO
Ha  TOCYJIapCTBEHHOM  SI3bIKE

Pasnen 1.

Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2, 3.3.
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Poccuiickoit ®denepannn c
y4eToM ocoOeHHOCTeH
COLIMAJILHOTO

U KyJIbTYPHOI'O KOHTEKCTa

Paznen 4.
Paznen 5.
Pa3nen 6.
Paznen 7.

Temr1 4.1.,4.2.,4.3
Temsr 5.1.,5.2.,5.3.
Tema 6.1.

Temsr 7.1,7.2,7.3

Pa3nen 8. Tema 8.1
OK 07. CogneiictBoBaTh | Pasnen 2. Temsr 2.1., 2.2., 2.3.
COXpaHCHUIO OKpY’arowen | Pasnen 3. Temsr 3.1., 3.2., 3.3.
Cpeabl, PECYpCOCOCPEREHHUIO, | Pasnen 4. Temsi 4.1., 4.2., 4.3
TIPUMCHATE SHaHHA 06 | pasgen 5. Tempi 5.1., 5.2., 5.3,
U3MCHCHHHN KJIMMaArta, HpI/IHIII/IHI)I Pasz[eﬂ 7 TCMBI 71’ 72
OepeKIMBOTO MIPOU3BO/ICTBA, Pasnen 8. Tema 8.1

3¢ exTHBHO  NEeHWCTBOBATH B
YpE3BbIYAITHBIX CUTYAIUSIX
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