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Pabouas nporpamma o6mieoOpazoBarensHoi aucuiuinabl «OJ1.11 ®dusnka» paspadboraHa
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ot 18 ampenst 2025 r., ¢ yueToMm TpeOoBaHU (eaepaabHOTO TOCyAapCTBEHHOT0 00pa30BaTeIbHOTO
CTaHJapTa cpeaHero mpodeccuoHarIbHOro0 00pa3oBaHus o cnenuaibHocT 54.02.01 Juzaitn (mo
oTpacisaM), yreepxkaeHHoro Ilpukazom Munnpocsemenus Poccun ot 05.05.2022 Ne308 (pen. ot
01.09.2022) "OO6 ytBepxkacHUHN (eaepaTbHOIO rOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
cpennero npodeccuoHaabHOTro 00pazoBanus o crenuaabHocTu 54.02.01 u3aitn (o orpacism)".
3apeructpupoBano B Muntocte Poccuu 25.07.2022 Ne69375.

Opranuzanus-pazpaboTuuk: rocygapCcTBEHHOE OI0KETHOE MpodeccuoHaIbHOEe 00pa3oBaTeIbHOE
yupexenue «MIBaHoBckoe XyAoxkecTBeHHOe yunnuiie umenn M.M. Mamtotunay.
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1. O0mas xapakTepucTHKA NPUMepPHOH padoyeil mporpaMMblo0eo0pa3oBaTeIbHOM
aucuunannabl «O/1.11 ®@uzuka»
1.1. MecTo IMCHUILIHHBI B CTPYKTYype o0pa3oBaresbHoi nporpammsl CIIO:
O6meo6pazoBarenpHas nucuuminaa «OJ[. 11 duszuka» sBisieTcss 00s3aTeNbHON YacThIO
0011e00pa30BaTeIHLHOTO UKJIa o0pa3oBaTenbHOI MPOrpaMMBbI
B coorBercTBuH ¢ PI'OC CIIO mo cnenmansHOcTH 54.02.01 [u3zaiin (o orpacisM). PaGouas
nporpamma obmieo0pazoBatenbHor nuctuminabl «OJ[.11 Pusuka» paccumtana Ha 2 roxa

00y4eHwusI.

1.2. leqn ¥ muIaHupyeMbie pe3yabTaThl 0CBOEHHUS TUCHUTINHBI:
1.2.1. Heau AUCUMIIMHBI:
Copepxanuie mporpaMMmbl obOmeobpazoBatenbHol  aucuuiuimabl  «OJ[.11  Dusukar

HAIlpaBJICHO HA JOCTHIKCHUC CIICAYIOINUX ueneﬁ:

® (opMupoBaHHuEe y 00y4arOlIUXCsl YBEPEHHOCTH B IIEHHOCTH 00pa30BaHuUs,3HAYUMOCTH
¢u3nyecKux  3HAHUM I COBPEMEHHOr0  KBAIM(PHUIMPOBAHHOIO CHELUAINCTA  MpU

OCYILECTBIICHUH €ro Npo(hecCHOHAIBHOM esITeIbHOCTH;

® (GopMHpOBaHUE €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH;

® oBiajieHHe crenupuyecko cucTteMon (GU3NYECKUX MOHATHH, TEPMHUHOJIOTHEH H
CHMBOJIUKOM;

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

® OBJIaICHHUC OCHOBHBIMH METOJAMU HAY4YHOI'O IMO3HAHUS IMPHUPOJBI, UCIIOJIb3YECMbIMU B
(1)I/ISI/IKC (Ha6J'IIOI[eHI/Ie, OITMCAaHUC, HN3MCPCHUC, BBIABH)XCHHEC THUIIOTE3, IMPOBCACHUC

HKCIIEPUMEHTA);

® OBJIAJACHUE YMCHUAMU O6pa6aTBIBaTB JaHHBIC SKCIICPUMEHTA, O6’B${CH${TBHOHy‘—IeHHBIe
pe3yNbTaThl, YCTAHABIMBATH 3aBUCUIMOCTH MEXIY (GU3MUYECKUMHU BETUYMHAMHU B HAOIIO/1aEMOM
SIBIICHUH, JIeaTh BHIBOJIBI,

® (opmupoBaHue yMEeHHS pemiaTh (U3NIECKUE 314U PA3HBIX YPOBHEH CIIOKHOCTH;

® Pa3BUTHC IIO3HABATCIIbHBIX HHTEPECOB, HUHTCJICKTYaJIbHBIX u TBOPUYECCKUX
CIIOCOOHOCTEH B mporiecce MPUOOPETeHUs 3HAHUM C MUCTOIB30BAHUEM PA3IMUYHBIX HCTOYHHUKOB
uH(pOpMAIlMM U COBPEMEHHBIX HH(GOPMAIMOHHBIX TEXHOJOTHH; yYMEHUU (QOpMYyITUpOBaTH H
000CHOBBIBATH COOCTBEHHYIO TIO3UITHIO TI0 OTHOIIECHUIOK (pr3nueckor HHPOPMAIIHH, TTOTy4aeMOM

M3 pasHbIX HCTOYHHKOB,

® BOCIHTAHUE YYBCTBA TOPJIOCTH 32 POCCUUCKYIO (PU3HUECKYIO HAYKY.



1.2.2. Ilnanupyemblie pe3yabTAaThl 0CBOEHHSI 00111e00pa30BaTeJIbHOM TUCUUILJIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Oo6mue xomnerennuu (nanee — OK) u npodeccnonansusie kommereHmn (ganee — [1K)
®I'OC CIIO B COOTHECEHUH C TMYHOCTHBIMU, METAIIPEIMETHBIMHU U TPEAMETHBIMU PE3YJIbTaTAMHU
o0yueHus 06a30BOTO YPOBHSI (mamee — I1P0O)

@I'0OC COO npencrapiieHsl B Ta0IHLIE:



Koa
M HauMeHOBaHHe
popmupyembIx
KOMIIeTEeHIInii

l'[.nalmpyeMbIe pe3yJbTaThbl 0OCBOCHUSA NIPOrpaMMbIl 10 JTUCHUIIJINHE

O6mmue!

JMcuunIMHAPHbIE?

OK 01. Beibupats
CHIOCOOBI pereHus 3a/1a4
npoeCCHOHATBLHON
JeSATEIIbHOCTH
MPUMEHUTEIIBHO

K Pa3InYHBIM
KOHTEKCTaM

JInyHOCTHBIE pE3yJIbTAaThl JIOJDKHBI OTpa)kaTh B YaCTH
TPYJIOBOI'O BOCITUTAHHS:

- TOTOBHOCTh K TPYAY, OCO3HAHUE LIEHHOCTH MAacTepCTBa,
TpyAoIt00ue;

- TOTOBHOCTh K aKTUBHOM JICSITETbHOCTH TEXHOJIOTHUECKON
u COIIMAJIbHOM HaIpaBJIE€HHOCTH, CIIOCOOHOCTh
WHULIMMPOBATh,  IUIAHUPOBATh U CaMOCTOSITEIHHO
BBIIIOJIHATH TaKyIO J€ATEIbHOCTD;

- HMHTEpPEeC K pasIudHbIM cdepaMm MnpodecCHOHATBHON
JIeATEIIbHOCTH,

- TOTOBHOCTh W  CIOCOOHOCTH K  0Opa3OBaHHIO
1 caM0o00Opa30BaHMIO Ha MIPOTSHKCHUH BCEH JKM3HU;
MerarnpeameTHbIe pe3yIbTaThl TOJDKHBI OTPAXKaTh:
Osnanenue YHUBEpCaIbHBIMU y4eOHBIMU
MMO3HABATEILHBIMH JIEHCTBUSIMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBUS:

CaMOCTOATENbHO (HOPMYJIUPOBaTh W  aAKTyaJU3UPOBATH
npoOiemy, paccMaTpuBaTh ee BCECTOPOHHE;
YCTaHABIIMBATh CYIECTBEHHBIA MPU3HAK WA OCHOBAHUS

I[IP6 1. CdhopMUpOBaHHOCTb NPEACTABICHUNH O POJIH
U MecTe (PU3MKH U aCTPOHOMMHU B COBPEMEHHOW Hay4HOIl
KapTHUHE MHpa, O CHUCTEeMOOOpasylomend poiu (HU3NKH
B Pa3BUTHUU €CTECTBEHHbBIX HAYK, TEXHUKU U COBPEMEHHBIX
TEXHOJIOTUH, O BKJIAJEC POCCHMCKHX M 3apyOesKHBIX
yYeHbIX-(QU3UKOB B  pa3BUTUE HAYKH; IIOHMMaHUE
(GU3MYECKON  CYIIHOCTH  HAOJIOMAaeMbIX  SIBICHUUN
MHUKpPOMHpA, MakpoMHpa ¥ Meramupa; HOHUMaHHE POJH
aCTPOHOMHUU

B NPAKTHUYECKOM JEATEJIbHOCTH YelloBeKa U JalibHeHiem
HAYYHO-TEXHHYECKOM  Pa3BUTHH, pomu ¢buznkn
B (opMupoBaHMM Kpyrosopa M  (QYHKIHMOHAIBHOM
IPaMOTHOCTH YEJIOBEKAa /ISl PEIICHHS MPAKTUICCKUX
3ajay;

I[IP6 2. CdopMHUPOBAaHHOCTH, YMEHHW paCIO3HABATH

¢busnueckue  sABiIeHUs ~ (Tpolecchl) U OOBACHATH
WX Ha OCHOBE W3YYCHHBIX 3aKOHOB, PaBHOMEPHOE
U PaBHOYCKOPEHHOE  MPSIMOJIMHEHHOE  JBUKECHHE,

CBOOOJIHOE TIAJIEHUE TeJ, JBI)KEHHE IO OKPY>XKHOCTH,

JUIS  CpaBHEHMS, Kiaccuukamuu u  0000IIeHUs; | MHEePIHSs, B3aUMOICHCTBHE Te, KoJIeOaTeIbHOE IBIKEHUE,
OTIpeENATh 1IeNIN AESITEeIbHOCTH, 3aJaBaTh MapaMeTphl U | pe30HAHC, BOJIHOBOE JBMKEeHHE; Tuddy3us, OpOyHOBCKOE
KpUTEpHUH JIBIJKEHHE, CTPOEHHUE JKHIKOCTEH W TBEpABIX T,
WX  JIOCTHKEHHS;  BBISBISATH  3aKOHOMEPHOCTH U | U3BMEHEHHE O0beMa TeJ MPU HarpeBaHUHU (OXJIAXKIICHUH),
MIPOTUBOPEYUS TEIJIOBOE  paBHOBECHE, UCIAPEHUE,  KOHJEHCALUs,
B pacCMaTpPUBAEMBIX SIBJICHUSIX MJIaBJICHUE, KPUCTAJUIM3AIUs, KHUICHHE, BIAKHOCTH
0) 6a30BBIC UCCIIEIOBATEIBLCKUE ICHCTBHS: BO3/lyXa, CBS3b CpelHEW KHHETHMYECKOM DHEpruu

1 O6mme pe3ynpraThl chOPMyYIUPOBAHBI B COOTBETCTBHY C TMYHOCTHEIMH U METaIpeqMeTHBIMA pe3yiabraramu @T'OC COO, B (popMHUPOBAHUE KOTOPBIX YYaCTBYET
obmeoOpa3oBaTenbHas JUCIUILINHA.

2 JlucuunIMHapHbIE Pe3yJbTaThl cGOPMYJIMPOBAHBI U IIPOHYMEPOBaHbI B COOTBETCTBHH C TPEOOBAHUAMH K MPEAMETHBIM pe3yJbTaTaM 6a3zoBoro yposHs (ITP6) ®I'OC COO (TTpukas

Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penmakuus ot 27.12.2023 r.).




- BJAaAC€Tb HaBBIKAMHU y‘-Ie6HO'I/ICCHeI[OBaTe.HBCKOf/'I )41
MIPOCKTHON  JCATEIBHOCTH, HABBIKAMH  pa3pelICHHS
pooem;

- BBIBIATH  NPUYMHHO-CIIEJCTBEHHBIE  CBSI3U W
aKTyaJII/I3I/IpOBaTB 3a,ual1y, BbIABUT'aTb I I/IHOTe3y cc
peIICHMsI, HAaXOAWTh apryMEHTHl I J0Ka3aTebCTBA
CBOMX YTBEpXKICHHUH, 3aaBaTb IapaMeTpbl U KPUTEpUU
pEIICHMS,

- aHaJII/I?;I/IpOBaTb HOJIy‘-ICHHbIe B XO0A¢€ peH_ICHI/ISI 3a1a4u
pe3yJbTaThl, KPUTHYECKU OICHUBATh HUX JOCTOBEPHOCTD,
HpOFHO3I/IpOBaTI> N3MCHCHHUEC B HOBBIX YCJ'IOBI/UIX;

- yMeThb MEPEHOCHTh 3HAHHWS B [O3HABATCIBHYIO U
HpaKTI/IquKyIO YaCTH KU3HECACATCIIbHOCTH,

- YMETh MHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIAMETHBIX
obJacrei;

- BBIABHraTh HOBBIE HJICH, IpeQIaraTb OPUTMHAJIbHBIC
MOJXOJBI U PEIICHUS;

- HpO?IB.H?[TI) CHOCO6HOCTI) X HCIIOJIB30BAHUA B
[I03HABATEIBHOM U COLUAILHOM IPAKTUKE

TEIUIOBOTO  JIBWKEHUS  MOJIEKYJ ¢  aOCOJIOTHOM
TEMIIEpaTypoil, MOBBIIICHUE JABJICHUS Ta3a NpPU €ro
HarpeBaHuu

B 3aKpBITOM COCYZ€, CBSI3b MEXIY MapaMeTpamu
COCTOSIHMSI Ta3a B H30MpOIEccax; JJIEKTPU3AMs Ted,
B3aUMOJICHCTBHE 3apsJI0B, HAarpeBaHHE IPOBOJAHHUKA C
TOKOM, B3aMMOJAEHUCTBHE MarHUTOB, 3JEKTPOMArHUTHAs
WHIYKIUS, JCWCTBUE MAarHUTHOTO TIOJSI HA MPOBOJHUK C
TOKOM

W JBWOKYIIUHCS 3apsij, DSJICKTPOMArHUTHBIC KOJICOaHHS
U BOJIHBL, TPSIMOJHMHEHHOE paclpoCTpaHEHHE CBETa,
OTpaKEHHE, TpEIOMIICHUE, UHTepPepeHIHs, AUGPAKIHS
u MOJISIPUA3ALIUS CBeTa, JUCTIEPCHS CBETA;
doToanekrpuuecknii  3G(dEKT, CBETOBOE  JIaBIICHHUE,
BO3HMKHOBEHHE JIMHEHYATOr0 CIIEKTpa aroma BOJOpOJa,
€CTECTBCHHAsI U HCKYCCTBCHHAS PaJMOAKTHBHOCTD;,

[1P6 3. BrageHue OCHOBOIOJIATAIOUIMMH (PU3UUECKUMHU
NOHATUSMH WM BEJIMYMHAMH,  XapaKTEPHU3YIOUIMH
¢dusnveckne nporecchl (CBI3aHHBIMU C MEXaHUYCCKHM

JABUXKXCHUEM, BSaHMOHeﬁCTBHGM TCJI, MCXaHUYCCKUMH
KOJIcOaHHSIMHU u BOJIHAMU, ATOMHO-MOJICKYJISIPHBIM
CTPOCHUCM BE€IICCTBA, TCIIJIOBBIMU nponeccamMu,

JJEKTPUYECKUM U MAarHUTHBIM MOJIAMH, IEKTPUUYECKUM
TOKOM, JJICKTPOMArHUTHBIMU KOJEOAHUSIMU U BOJIHAMU;
ONTUYECKUMHU SBJICHUSIMH; KBAaHTOBBIMHM SBJICHHSIMHU,
CTPOCHHEM aTOMa U aTOMHOTO s/Ipa, PaJMOaKTUBHOCTHIO);
BJIAJICHUE  OCHOBOIIOJIATAKOLIMMHU  ACTPOHOMUYECKUMU
MOHATUSIMH, TTO3BOJIAIOIIMMH XapaKTEPU30BaATh MPOLIECCHI,
MPOUCXOJAIIME Ha 3Be3/laX, B 3BE3JHBIX CHUCTEMaXx,
B MEXTaJaKTUYECKOW cpefe; IBWKEHHE HEOECHBIX Tell,
ABOJIIOLIMIO 3B€3]1 U BeeneHHoi;

[IP6 4. Bragenue 3aKOHOMEPHOCTSIMH, 3aKOHAMH
U TeopusMH (3akoH BcemupHoro tsarorenus, I, Il u III
3akOoHbl HBIOTOHA, 3aKOH COXpaHEHHUs MEXaHHYECKOU




SHEPruM, 3aKOH COXPAHEHUS HMIIYJbCa, IPUHIIMII
CYNEepHno3uluu  CHl, IOPUHIUII  PaBHOIPABHOCTU
WHEPLUUATIBHBIX  CHUCTEM  OTCU€Ta;  MOJIEKYJISIPHO-
KUHETHUYECKYI0O TEOPUIO CTPOEHMs BEILECTBA, Ia30BbIE
3aKOHBI, TEpPBbII  3aKOH  TEPMOJMHAMMKH;  3aKOH
COXPaHEHMsI JEKTPUUECKOTO 3apsiia, 3aKoH KyJioHa, 3akoH
Oma s ywactka wenu, 3akoH OMa a8 NOJIHOM
JNeKTpUYecKkol uenu, 3akoH Jlxoyns - JleHma, 3akoH
AJIIEKTPOMAarHUTHOM  MHIYKUUH, 3aKOH COXPAaHEHHUs
SHEPIUH, 3aKOH NPSAMOJUHEHHOT0 paclpoCTpaHEHUS
CBETAa, 3aKOH OTPAYKEHUS CBETA, 3aKOH IIPEJIOMJICHUS CBETA;
3aKOH COXPAHEHUS SHEPIUHU, 3aKOH COXPaHEHHUs UMITyJIbCa,
3aKOH COXpPAHEHHUS JJIEKTPUYECKOrOo 3apsija, 3aKOH
COXpaHEHMsI MaccoBOro 4Mcia, HocTyiarel bopa, 3akoH
paZMoaKTUBHOIO paclaja); YBEPEHHOE MCII0Ib30BaHHE
3aKOHOB M 3aKOHOMEPHOCTEH INpH aHalu3e (PU3MUECKUX
SIBJICHUM U IIPOLIECCOB;

I[IP6 6. BnaneHue OCHOBHBIMM METOAAMHM HAay4YHOI'O
MO3HAHUS, UCIIOJIb3YEMbIMU B (PU3HKE: TPOBOAUTH MIPSIMbIE
Y KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEIUYUH, BHIOMpas
ONTUMAJIbHBIN CIIOCO0 U3MEPEHHUS U UCTIOJIb3Ysl U3BECTHBIE
METO/BI OLIEHKH IOIPEIIHOCTEN W3MEpPEHUM, ITPOBOJUTH
UCCIICIOBAaHUE  3aBUCHUMOCTEH  (U3MYECKUX  BEIMYUH
C MHCIOJNIb30BAaHUEM TMPSIMBIX H3MEpPEHUH, OOBIACHATH
MOJIyYeHHBIE Pe3yJIbTaThl, UCHOJB3Ysl (PU3NYECKHE TEOPUH,
3aKOHBI U MMOHATHS, U JIEJIaTh BBIBOIbI; COOJIOIATh ITpaBHIIa
0e3omacHOro TpyAa HpU TNPOBEIEHUH HCCIIeAOBAHHUM
B paMKax y4yeOHOro OJKclepuMeHTa U  ydeOHo-
UCCJIEIOBATENBCKON JEATEIBHOCTH C MCIIOJIb30BAHUEM
U(POBBIX U3MEPUTENBHBIX YCTPONCTB U J1abOpaTOPHOTO
o0opynoBaHusi;  C(HOPMHUPOBAHHOCTb  IPEJCTaBICHUM
0 MeTofax IMOJIy4eHHUs HayYHBIX acCTPOHOMHUYECKHUX
3HAHUH,

I1P6 7. ChopMUpOBaHHOCTh YMEHHMs pelIaTh pacueTHhIE




3aJjaud  C SBHO 3aJaHHOW (U3WYECKOH MOJENbIo,
UCIONB3Ys (PU3MUecKHe 3aKOHBI U MPHUHIIMIIBI; HA OCHOBE
aHaJIM3a YCIIOBHS 33aJla4d BIOUpaTh (PU3MUECKYIO MOJIEIb,

BBIICIATh  (U3NYECKHE  BCIWYMHBI H  (OPMYJIHI,
HEOOXOIUMEIE

JUIS €€ pEIICHHs, IMPOBOAMTH pacyeThl W OIIEHHUBAThH
pCaTbHOCTh  IMOJYYECHHOTO  3HAaueHHs  (U3NYECKOM

BCJIMYMHBI; PEIIaTh KAaueCTBEHHBIC 3a/lau, BBICTpaMBas
JIOTHYECKH HEMPOTHBOPEUMBYIO LIEMOYKY PACCYKACHUI
C Omopoll Ha W3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3UYECKHUE SIBICHUS

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIC CPEIICTBA
MOKCKa, aHaJIHn3a

Y MHTEPIIPETALNN
nHpopmanuu

1 HH(pOpPMaITMOHHBIC
TEXHOJIOTUU

JUTSL BRITIOJTHEHUS 33724
npodeccnoHanbHOM
JeSATEIILHOCTH

JInyHOCTHBIE pPE3yNbTaThl JOJDKHBI OTpaXkaTb B 4YacTH
LIEHHOCTH HAy4YHOT'O MTO3HAHUS:

- cpOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON

MPaKTUK{, OCHOBAaHHOIO  HA  Juajore  KyJbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa
B MNOJIMKYJIBTYPHOM MUDE;

- COBEpILICHCTBOBAHHME S3BIKOBOM W  YHUTATEIbCKOU

KyJbTYpBI KaK CPEJCTBA B3aUMOJIECHCTBUS MEXY JIIOJbMH
1 IIO3HAHUA MHUPaA,

MertamnpeaMeTHble pe3yabTaThl JOJKHBI OTPAXKaTh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
M03HABATEIbHBIMU JEUCTBUSIMMU:

B) paboTa ¢ uHpopmaImei:

- BIAJeTh HAaBBIKAMHM TIOJy4eHUs HHQOpMaALMM U3
HMCTOYHHUKOB pasHBIX THUTIOB, CaMOCTOSITEITLHO
OCYWIECTBIIATh TOUCK, AaHalIM3, CHUCTEeMATH3alUI0 M|
MHTEpIpeTaio HHPOPMAIMK Pa3INYHbIX BUIOB U (HOopM
MIPEJICTABICHHUS;

- UCTIONIb30BATh cpexncrTsa WH(POPMAIIMOHHBIX
U KOMMYHMKAIIUOHHBIX  TEXHOJOTMH B  pEIICHUH
KOTHUTUBHBIX, KOMMYHHKATHUBHBIX W OpPraHU3allMOHHBIX
3aJ1au ¢ cOOJII0JIeHHEM TPpeOOBaHUIl SPrOHOMUKH, TEXHUKH

I[IP6 5. VYMeHue yuUTHIBATh TPaHUIBl MPUMEHEHUS
W3YYCHHBIX (DM3MUSCKUX MOJCINCH: MaTepualibHas TOYKa,
MHEpLUalbHasl CUCTEMA OTCYETA, UICANbHBIN ra3; MOAEIN
CTPOEHHUS Ta30B, XKUJKOCTEH M TBEPHABIX TEJI, TOUCUHbIN
ANEKTPUUECKUH 3apsil, siiepHas MOJEIb aT0Ma, HYKJIOHHAs
MOJIeJTh ATOMHOTO SIJIpa MPH pelieHuH (PU3NIESCKHUX 3a71ad;
I[IP6 9. CdopmupoBaHHOCT, COOCTBEHHOW MO3HUIIMH
10 OTHOIIEHUIO K (pu3nveckoi nHPOpMAIUH, TOTyIaeMOn
U3 pa3HbIX UCTOYHUKOB, YMEHUH HCIOIH30BaTh U(PPOBHIE

TEXHOJIOTHH JUTSL IIOMCKA, CTPYKTYPHUPOBAHMS,
UHTEpHpeTallii M TpEeACTaBIeHUs Y4eOHOH M Hay4HO-
MONYJIAPHOMN nH(popMaIuu; pa3BUTHE YMEHUH

KPUTUYECKOT0 aHaJIM3a MoJy4yaeMoi HHpOpMauu




0€30MMacCHOCTH, TUTHCHBI, PECYPCOCOEPEKEHHUS, MPABOBBIX
Y 9TUYECKUX HOPM, HOPM HH(OPMAIIMOHHOM 6€301acHOCTH

OK 03. IlnanupoBarb

U pealin30BbIBAThH
coOCTBEHHOE
npodeCCUuOHATBHOE

Y JIMYHOCTHOE Pa3BUTHE,
PEINPUHIMATEIBCKY IO
JEATEILHOCTD

B IPO(eCCUOHATIBHOM
cdepe, UCTIOIB30BaTh
3HaHUS 110 PABOBOM

1 GUHAHCOBOM
IPaMOTHOCTH

B pa3IMYHBIX
KU3HCHHBIX CUTYaIUsAX

JIn4HOCTHBIE pEe3yJIbTAaThl JOJDKHBI OTpa)kaTb B YacTH
JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS

- cIocoOHOCTh OLEHMBAThb CHUTYalUUI0 W IPUHUMATH
OCO3HAHHBbIE PEUICHUSA, OPUEHTUPYACh HA MOpPAJIbHO-

HPaBCTBEHHbIE HOPMBI
H IICHHOCTH,

-OCO3HAHHWE JMYHOrO BKJIAJ B MOCTPOEHUE YCTONYHBOTO
Oymymero;

MerarnpeameTHbIe pe3yIbTaThl TOJDKHBI OTPAXKaTh:
Osnanenne YHUBEpCaJIbHbIMU peryasiTUBHBIMU
JIEHCTBUSIMU

a) CaMOOpTraHU3aIUs;

- CaMOCTOATENbHO  OCYIIECTBIISATH  MO3HABATEIbHYIO
NEATEIbHOCTh,  BBIABJIATH  MPOOJEMBbI, CTaBUTh W

(dhopMyIpoOBaTh COOCTBCHHBIE 33a]]a4M B 00pa30BaTeIbHON
JeSITeIbHOCTH

Y )KHU3HCHHBIX CHTYAIIHIX;

- CaMOCTOSITENIbHO COCTAaBIISAThH IJIAH PEIlIeHUs MPOOIeMbl
C yYeTOM UMEIONINXCS  PEeCcypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEAINIOYTEHNM;

0) CaMOKOHTPOJIb!

WCIOJIb30BaTh MPUEMbI pe(IeKCUH ISl OLIEHKH CUTYAIIHH,
BBEIOOPA BEPHOTO PEIICHHUS,

- YMeThb OLIEHWBAaTh PUCKU U CBOEBPEMEHHO MPUHUMATh
pEIICHHUS 110 UX CHIKEHHUIO

I[MP6 9. CdopMuPOBAaHHOCTH COOCTBEHHOW TO3HIIMH
10 OTHOIICHUIO K (PU3NIECKOH HH(DOpMAIIHH, TIOTyIaeMOn
M3 pa3HbIX HCTOYHUKOB, YMCHI/Iﬁ HUCITOJIb30BAThH LII/I(l)pOBBIG

TEXHOJIOTHH JUTSL MIOMCKA, CTPYKTYPHUPOBAHMS,
UHTEpPIIpETAllMM U TPEACTABICHUS YYEOHOH M Hay4dHO-
MONYJIAPHOMN uH(popMaIuu; pa3BuTHE YMEHUU

KPUTHYECKOTO aHAJIM3a MOJIy4aeMoi HHPOpMaIuu

OK 04. D¢ddextuBHO
B3aUMO/IEVICTBOBATh
U paboTatb
B KOJIJICKTHBE
Y KOMaH/Ie

JInyHOCTHBIE pPE3yNBTAaThl AOJDKHBI OTpakaTb B YacTH
LIEHHOCTH HAy4YHOTO MTO3HAHUSA:

-OBNI/ICBAHME HABBIKAMU Y4eOHO-HCCIIEI0BATENbCKOM,
MPOEKTHOM U COIMATIbHOMN JIEATEIIbHOCTH;
MeranpeameTHbIe PE3YIbTAThI JOJKHBI OTPAXkKaTh:
OBnazieHue  yHUBEPCAJIbHBIMH  KOMMYHHUKATHBHBIMU
JICHCTBUSAMMU:

ITP6 10. OsnageHue ymeHUsMH paOoTaTh B TpymIe
C BBIIOJIHEHHEM  PA3JIMYHBIX  COIMAIBHBIX  POJIEH,
IUTAHUPOBATH PaObOTY IPYIIIBI, PATMOHAIBHO PACHIPEACTAT
JeSTEIbHOCTh B HECTaHIAPTHBIX CHUTYyalUsX, aJ€KBAaTHO
OLICHMBAaTh BKJIAJ KaXJOr0 M3 YYaCTHUKOB TIPYIIIBI
B PELIEHNE PaCCMATPUBAEMOM TPOOIEMBI




0) COBMECTHAsl IeITCIbHOCTD:

- IIOHUMAaTh M HCIOJIb30BaTh IPEUMYIIECTBA KOMaHIHON
Y UHUBUIYAIBHON pa0oThI,

- BBIOMpATh TEMATHKy M METOJIbI COBMECTHBIX JCHCTBUI
C y4eToM OOMIMX HHTEPECOB M BO3MOXKHOCTEH Ka)JIOTO
YJIeHa KOJIJICKTUBA;

-  [pUHAMATh  LEIM  COBMECTHOH  JICATCIHLHOCTH,
OpPraHHM30BBIBATh W KOOPJIUHUPOBATH JICHCTBHS IO €€
JOCTHKEHMIO: COCTaBIATh IUIAH ACUCTBUM, paclpenessaTh
poJaM C yYeTOM MHEHHUH YYaCTHHKOB, OOCYXIaTh
PE3yJIbTaThl COBMECTHON PAOOTHI;

-OIICHUBATh KAYECTBO CBOETO BKJIA/Ia U KAYKIOTO yYaCTHUKA

KOMaHipl B OOmMIA pe3ydbTaT IO pa3padOTaHHBIM
KPUTEPHSIM;
OsBnageHue YHUBEpCAJIbHBIMHU peryJISTUBHBIMU
NEUCTBUSIMU:

I') IPUHATHE ce0sl U IPYTUX JIFOACH:
- NPUHUMAaTb MOTUBBI U apryMEHTHI JAPYTuX JIOAECH mpu
aHAJIM3€ Pe3yJIbTaTOB JIEATEIILHOCTH

OK 05. OcyuiecTBisATh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAIMIO HA
TOCYJIapCTBEHHOM SI3BIKE
Poccuitckoit deneparuu
C YU4E€TOM 0COOEHHOCTEH
COLIMAJIBHOTO U
KYJbTYPHOTO KOHTEKCTA

JInyHOCTHBIE pE3yJbTAaThl JIOJDKHBI OTpa)kaTh B YaCTH
3CTETHYECKOTO BOCITUTAHHUS:

- ACTETUYECKOE OTHOILIEHHWE K MHpPY, BKIIOYAs 3CTETUKY
ObITa, HAYyYHOTO M TEXHUYECKOTO TBOPYECTBA, CIOPTA,
TpyHna

¥ OOIIECTBEHHBIX OTHOIIICHUIA;

B 00J1aCTH MaTPHOTUYECKOTO BOCITUTAHHUSI IPOSIBIISATH:
-IIEHHOCTHOE OTHOUIEHUE K FOCYyJAapCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY M MPUPOJHOMY HACIEIHIO, MaMSITHUKAM,
TpaguuusiM HaponioB Poccum, noctmkenusim Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYJIE;
MertanpeaMeTHbIE PE3YIbTATHI JOJKHBI OTPAXKATh:
OBnazeHue  yHUBEpPCAJIbHBIMM  KOMMYHUKATUBHBIMHU
EWCTBUSIMU

a) obieHue:

ITP6 1. CcdhopMUpPOBaHHOCTb NPEACTABICHUNH O POJIH
U MecTe (PU3MKU U aCTPOHOMHUM B COBPEMEHHON Hay4yHOU
KapTHUHE MHpa, O CHUCTeMOoOpasyroued poiu (GU3NKH
B Pa3BUTUU €CTECTBEHHBIX HAYK, TEXHUKH U COBPEMEHHBIX
TEXHOJIOTUH, O BKJIAJE POCCHUMCKMX M 3apyOe’KHBIX
YUEHbIX-(OU3UKOB B  pa3BUTHE HAyKH; IMOHHUMaHHE
¢usnyeckoil  CymHOCTM  HaOJIOJAaeMbIX  SIBICHHH
MUKPOMHpA, MAaKPOMHpa M MEramupa; NOHUMaHUE POJIH
aCTPOHOMUU

B IIPAaKTUYECKON JAESITEIBHOCTH YEJIOBEKA W JAJbHEHUIIEM
Hay4YHO-TEXHUYECKOM pa3BUTHH, poun ¢buznkn
B (QopMuUpOBaHHU Kpyrozopa # (yHKIUOHAJIHHOU
IPaMOTHOCTH Y€JI0BEKA Ul PELICHUS IPAKTUYECKUX 3a1a4
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- OCYHICCTBIAATD KOMMYHHUKAIIMHU BO BCCX C(bean KHN3HH,
- Pa3BEPHYTO H JIOTMYHO H3JIaraTb CBOKO TOYKY 3PCHUIA
C UCIIOJIb30BAHUCM A3BIKOBLIX CPCACTB

OK 07. ConeiicTBOBaThH JIn4HOCTHBIE pe3yJbTaThl JOJDKHBI oTpaxaTh B 4actu | [IP6 8. CdhopmMupoBaHHOCTH yMEHHUS  NPUMEHSTh
COXPAaHEHUIO 9KOJIOTUYECKOT'O BOCIIUTAHUS: MONly4eHHbIE  3HAHUA N1 OOBSCHEHUS  YCJIOBUU
OKpYKarollen Cpeibl, - c(OpMUPOBAHHOCTb  JKOJOTUYECKOW  KYJbTYpPHI, | IPOTEKaHUsS (PU3MUECKUX SBJICHUM B MNpUpOAEe U Ui
pecypcocOepeReHuIo, MMOHUMAaHUE BITUSIHUSA COIIMAIbHO-OKOHOMUYECKUX | MPUHATHS MPAKTUYECKUX PEHICHUH B TMOBCEIHEBHOMN
MPUMEHSITh 3HaHUSI 00 MPOLIECCOB HA COCTOSIHUWE MPUPOJHOW M COLMAIBHOW | KU3HHU JUIsl oOecrieueHus: 6e30MacHOCTH MPH OOpAIEHUH C
M3MEHEHUH KJIMMAaTa, Cpenbl, OCO3HAHUE 100aIbHOTO Xapakrepa | OBITOBBIMUA MPUOOpPAMH U TEXHHYECKUMH YCTPONCTBAMH,
MIPUHIIMIIBI OEPEKITUBOTO | SKOJOTHYECKHUX MPOOIIeM; COXpPaHEHHUS  3JI0pOBbS M COONMIOJEHUS  HOPM
MIPOU3BOJICTBA, - IUIAHUPOBAaHHWE W  OCYLIECTBIIEHHWE JEHCTBUII B | SKOJIOIMYECKOIO TIOBEJIEHUS B OKpY’)Kalolled cpene;
3¢ heKTHBHO OKpyXarollled cpeae Ha OCHOBE 3HAHMUA IeNiel | MOHMMaHHe HEOOXOAMMOCTH TMPUMEHEHHS JOCTHUKCHHM
NEeNCTBOBATH YCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA; busuKu U TEXHOJIOTHH UL palMOHAILHOTO
B UpE3BBIYAITHBIX AKTUBHOE HEMPUATHE JEHUCTBUH, NPUHOCIIIUX BpPE. | MPUPOAONOIB30BAHUS

CUTYaLHIX OKpY>Kalollel cpelie
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2. CTtpykTypa u cogep:kaHue 0011e00pa3oBaTebHOM N CHUIIINHBI

2.1 O0beM TUCHUNIMHBI U BUbI y4e0HO padoThI

Bup yueoHoii padoTbl O0bem B yacax
O0bem o0pa3oBaTebHON NPOrpaMMbl JUCHHUILINHBI 104
OcHOBHOE coep:Kanne’ 88

B T.4.

TEOPETHUUECKUE 3aAHITHUS 72
nabopaTopHEIC 3aHATHS 16
IIpodeccuonaIbHO OPHEHTHPOBAHHOE cOAePKaHMe (CopAep:KaHHe 14
NPUKJIATHOr0 MOayJis)*

MPAKTUYECKHE 3aHITHS 14
ITpomexkyTounas arrecramus (1uddepeHuupoOBaHHbIN 3aueT)® 2

3 OcHoBHOE comepkKaHne BKIKOYAET COAEPKATENBHBIE JUHHUU 10 ydeOHOMY npeaMeTy «Dusuka» (6a3oBBI ypOBEHB)
denepaibHOI 00pa30BaTENBHON MPOTPAMMBI CPETHETO 00IIEro 00pa3oBaHus, YTBEPKISHHON MprKa3oM MUHHCTEpCTBA
npocBemeHus: Poccuiickoit @eneparu ot 18 mas 2023 r. N 371 (B penakuuun IIpukaza Munnpocsemenus Poccnn
oT 9 okTs16pst 2024 1. N 704).
4 TlpodeccnoHaTbHO OPHUEHTHPOBAHHOE COZAEPKAHHE MOXKET OBITh paclpeneieHo 1o pasfenaMm  (TeMam)
WM CKOHLICHTPUPOBAHO B pazzene [IpukinaaHoit MOIyb.
> dopMa NPOMEXYTOUHOH aTTECTALMM U KOJIMYECTBO YACOB, OTBOAMMBIX Ha €€ MPOBEACHHE, PErIaMEHTHPYIOTCS
yueOHbIM tutanom OIT CITO
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2.1. TemaTuyecKHii IUIaH U co/iepPKAHUE TUCHHUIJIMHBI «DPU3NKa»

[TpakTueckue paboTHI:

N3mepeHne MrHOBEHHOUW CKOPOCTH.

HccenenoBanue COOTHOMIEHUS MEXK Ty ITyTSMU, IPOMACHHBIMH TEJIOM 32 ITOCJIEI0BATEIbHBIE PAaBHBIE
IIPOMEKYTKH BPEMEHH IIPU PAaBHOYCKOPEHHOM JBHYKEHUHU C HAYAJIbHOU CKOPOCTBIO, PABHOU HYIIIO.
W3yueHne nBUKEHUS IAPUKA B BA3KOW KUIKOCTH.

I/IBYI-ICHI/IC JABHOKCHMA TCJIA, 6p0H_ICHHOFO TOPHU30HTAJIILHO

HaumenoBanue Conep:kanne yueOHOro Marepuasa (0CHOBHOE M NPodecCHOHAILHO OPHEHTHPOBaHHoe)®, Oo0bem | Dopmupyemble
pa3/iesioB U TeM J1abopaTopHble H NPAKTHYECKHE 3aHATHSA, TIPUKJIATHON MOAYJIb (IPH HAJTUYHUHI) 4acoB | KOMIIETEHIUH
1 2 3 4
Pa3nes 1. ®u3nka u MeToAbl HAYYHOI'O O3HAHMS 2
Tema 1.1 Conep:xxaHue yueOHOT0 MaTepuajia 2 OK 03
Beenenne ®usuka - HayKka o npupojae. Hayunbsie MeTo/1pl MO3HAHUS OKpY Karo1ero mupa. Poib skciepumenTa OK 05
U TEOPUH B MPOLIECCE MO3HAHUS TPUPOIbI. DKCIEPUMEHT B (u3nke. MoaenupoBanue GU3NIECKUX
ABIIeHUNW U mporeccoB. Hayunbie rumnore3sl. @Dusuueckue 3aKOHbl W TEOPUHU. [ paHUIIBI
NPUMEHUMOCTH (u3nyeckux 3akoHOB. [IpuHuMD coorBercTBHs. Poimb m Mecto (QU3HKH B
dbopMUPOBaHUN COBPEMEHHOM Hay4YHOI KapTUHBI MUPA, B IPAKTUYECKON JESITEIbHOCTH JIIOJCH
Pa3nen 2. MexaHuKa 16 OK 01
Tema 2.1 Coaep:xxanue yueOHOro MmaTepuajia 4 OK 02
Kunemaruka Mexannyeckoe nBrxkeHHE. OTHOCHUTENHLHOCTh MEXaHHUYECKOro ABMKeHus. Cucrema oTcueTa. 2 OK 04
Tpaekropus. [lepemenienue, ckOpocTh (CpeliHss CKOPOCTh, MTHOBEHHAs! CKOPOCTb) U YCKOPEHHE OK 05
MaTepuaibHOW TOUYKH, UX MPOEKIMH HAa OCH CUCTeMbl KoopauHaT. Clio)KeHHEe MepeMelleHud U OK 07
CIIOKEHHE CKOpOCTeil. PaBHOMEepHOE M paBHOYCKOPEHHOE MPSMOJUHEWHOE NBHXKeHUE. I paduku
3aBHCHUMOCTH KOOPJAMUHAT, CKOPOCTH, YCKOPEHUS, MyTH U MEpPEMEIIEeHUs] MaTepUaIbHOW TOUKH OT
BpeMeHu. CBoOOHOE majieHue. YCcKopeHue cBoOoIHOro mnaaeHus. KpuBoiuHeiHoe IBUXKEHHE.
JIBrK€HHE MaTepuaibHOM TOYKHM II0 OKPYKHOCTH. YTJIOBas CKOpPOCTb, JIMHEWHAs CKOPOCTb.
ITepuon u yactora. LIeHTPOCTPEMUTEIBLHOE YCKOPEHUE
[IpakTUyecKue 3aHATUs’ 2

® O6pasoBarenbHas OpraHu3alys BIPaBe CAMOCTOATEIHHO OHPEAE AT IOCIEI0BATENLHOCTh H3yUEH s Pa3IeloB U TeM, BXOIAIIMX B HUX, 4 TAKKE HePepacnpeNeliaTh KOJITIECTBO
4acoB JJIS OCBOCHUS OOYYaIOUIMMHUCS Y4eOHOrOo MaTepHuaia, C Y4YeTOM JIOTHKH (POpMHpPOBaHHS MPEIMETHBIX PE3yJbTaTOB, OOMHUX H MPOPECCHOHANBHBIX KOMIICTCHIIUH,
MEXIPEIMETHBIX CBSI3€H C IPYTUMH TUCITUTUIMHAMHY 0011e00pa30BaTenbHOI0 U 00MIenpodeccHoHATEHOTO IUKI0B yueoHoro mnana OIT CIIO.
" Yacel mpakTHUeCKMX pabOT YUTEHBI B COZAEpKAHUM y4eGHOro MaTepuana M BXOJAT B oOlIee KOIMYECTBO 4acoB Mo TeMme. Yackl 1abOpaTopHBIX paboT M HpodecCHOHATHLHO
OPHUEHTHUPOBAHHOI'O COACPKAHUA YUUTBIBAIOTCA OTACJIBHO.
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Tema 2.2
JImaamuka

Coaep:xanue yueOHOro MmaTepuaja

[Tpunnun otHocutenbHocTH ["anuiies. [lepssiii 3akoH HeroToHa. HEpmanbHble CUCTEMBI OTCUETA.
Macca Tena. Cuina. I[lpunmun cynepno3uuuu cuwi. Bropoii 3akon HeroroHa st maTepualibHON
TOYKH B mHepruanpHoi cucteMe orcuera (MCO). Tpernit 3akoH HploToHa a1 MaTepuaibHBIX
TOYEK. 3aKOH BceMHUpHOro Tsarorenus. Cuia Tspkectd. [lepBas kocMuueckas ckopocTh. Bec tena.
Cuna ynpyroctu. 3akoH ['yka. Cuna tpenus. Cyxoe tpeHue. Cuiia TpeHHUSI CKOJIBKEHUSI U CHIIa
Tperust mokosi. Koadguiment tpenns. Cuia COMPOTHBIICHUS TP JIBIKEHUU TeJa B KHUIKOCTHU HITU
raze. [loctynarensHoe M BpamateabHOE JBHXKEHHE aOCOJIIOTHO TBEPIOTO Teia. MOMEHT CHIIbI
OTHOCHUTEJIbHO ocH BpaieHus. [1nedo cumbl. ¥YcnoBust pasHoBecust TBepaoro tena B UCO

HpaKTI/I‘{CCKHe 3aHATHUA

[TpakTrueckue pabOThI:

N3y4yeHune nBrKeHHs OpyCKa 10 HAKJIOHHOW TNIOCKOCTH ITOJT ISHCTBUEM HECKOJIBKUX CHIL.
HccnenoBanue 3aBHCHMOCTH CHJI yIIPYTOCTH, BO3HUKAIONIMX B Ae()OpPMHUPOBAHHOW NpPYKUHE H
PE3MHOBOM 00pasiie OT BENUYHUHBI UX Je(POpPMAIIHH.

HccnenoBanue ycioBui paBHOBECHS TBEPIOTO Tella, MMEIOIIEr0 OCh BPALICHUS

Tema 2.3
3aKOHBI
COXPaHCHHUS
B MEXaHUKE

Conep:xxanue yueOHOTo MaTepuaJja:

HMMItyneC MaTepHabHONM TOYKHM, CHCTEMBI MaTE€pUalbHBIX TOYEK. MIMIyJbC CUIIBI MU U3MEHEHHUE
uMIysibca Tena. 3akoH coxpaHeHus umnyibca B MCO. PeaktuBHoe nBmxeHue. PaGora cuibl.
MomHocTh cuibl. KuneTnueckas sHeprusi martepuanbHOM TOukd. Teopema 00 H3MEHEHUU
KMHETU4eCKOW dHepruu. llorenuuanbHas oHeprus. IloTeHuumanbHas dSHEprus  yInpyro
nedopMupoBaHHON mpyxuHbl. [loTeHnManpHas SHeprus Tena BOJU3UM TMOBEPXHOCTH 3€MIIH.
[ToreHnuanbHbIE U HETIOTEHIMAIbHBIE CUIIbI. CBS3b paOOThI HEIOTEHIIMAIBHBIX CUJI C U3MEHEHHUEM
MEXaHUYECKON SHEpPruu CUCTEMbI Tel. 3aKOH COXPaHEHMs] MEXaHWUYECKOH 3Hepruu. YIpyrue u
HEYIPYrue CTOJIKHOBEHUS

ITpakTHyeCcKue 3aHATHS

[TpakTuyeckue paboOTHI:
N3ydeHue cBA3M CKOPOCTEN TeNl IPU HEYNPYTOM YyIape.
HccnenoBanue cBsi3U pabOThI CHIIBI C K3MEHEHHEM MEXaHWYECKOM SHEpruu Tena

IpodeccnonanLHO OPHEHTHPOBAHHOE COleP/KAHNE (CoaepKaHMe NPUKIATHOI0 MOxyJIsi)®

IlpakTHYeckHe 3aHATHA

8 [TpoeccHOHATBLHO OPUEHTHPOBAHHOE COJIEPIKAHUE ISl 6A30BOT0 YPOBHS U3y4EHUS JMCIUILIMHBI « DU3HMKA» HOCUT IIPUMEDPHBIH XapaKTep ¥ MOXKET ObITh H3MEHEHO IIPENoiaBaTeeM
B cooTBeTCTBHH ¢ yueOHbIM mmanoMm OI1 CITO.
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[Ipaktuyeckas pabora: TexHHWYEeCKHE YCTPOMCTBA M IMPAKTHYECKOE MPUMEHEHHE: CIUIOMETD,
JIBYDKEHUE CHAps0B, LIEITHbIC U pEMEHHBIE IIepeiaut, OALUIHUKH, BOJOMET, KOEp, IPYKUHHBIN
MUCTOJIET, IBUKEHUE NCKYCCTBEHHBIX CITlyTHUKOB U PaKeET.

[Tpaktuyeckas padora: Mcronb30BaHie 3aKOHOB MEXaHUKH JIJIs1 OOBSICHEHUS ABUYKEHMSI HEOECHBIX
TE€1 W A8 Pa3BUTHA KOCMUYECKUX MCCIEIOBAHUN, TI'PAaHUIbl NMPUMEHMMOCTH KJIACCHUECKOMN
MeXaHUKHU. VIMuTanus HeBeCOMOCTH

Pa3nen 3. MoJieky

sipHast GU3MKA M TEPMOAUHAMHKA

22

Tema 3.1
(OCHOBEI
MOJIEKYJIIPHO-
KUHETUYECKOM
TEOPUHN

Conep:xanue yueOHOT0 MaTepuaJja:

OcCHOBHBIE TIOJIOKEHHUS MOJEKYJIPHO-KMHETUYECKOM TeOopuu. DBpOyHOBCKOe JBHMIKEHHE.
Huddysus. Xapakrep IBIKSHHUS W B3aUMOICHCTBUS YaCTHII BelecTBa. Moienu CTpOeHHsI Ta30B,
KHUJIKOCTEH M TBEpPbIX TN U 00bACHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojesei. Macca u
pasmepsl monekys. KonmuectBo BemiectBa. IlocrositHHass ABoragpo. TemioBoe paBHOBeEcCHE.
Temmneparypa u ee usmepenue. lllkana remneparyp Llenscusa. Mogens uneansHoro raza. OCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KHHETHYECKOW TEOPUU HICATFHOTO Ta3a. AOCOIIOTHAS TEMIIEpaTypa Kak
Mepa CpelHEel KMHETUYECKOM 3HEPIHH TEIUIOBOrO IBMXKEHMS 4acTull rasa. Illkama temneparyp
KenbBuna. VYpasHenue Mengeneea-Knaneiipona. 3akon [anpToHa. [a3oBbie  3aKOHBI.
M3onponeccsl B MICAIBHOM Ia3e C MOCTOSHHBIM KOJIMYECTBOM BEILECTBA: M30TEPMa, U30X0pa,
n3zobapa

HpaKTI/I‘{CCKHe 3aHATHUA

[TpakTueckue paboOTHI:
N3Mepenne macchbl BO3Myxa KJIIACCHOM KoMHaTte. MccnenoBanre 3aBUCUMOCTH MEXKITY
napaMeTpaMH COCTOSIHUS Pa3peKEHHOro ra3a

JlabopaTopHble 3aHATHS

JlabopaTtopHnast pabora 1. V3ydeHnne ogHOTO M3 W30IPOIIECCOB

Tema 3.2
OCHOBBI
TepMOI[I/IHaMI/IKI/I

Conep:kaHue y4eGHOro MaTepuasa:

TepMmoanHamuyeckasi cucteMa. BHyTpeHHssS 2HepTrUsi TEpPMOAMHAMUYECKOM CUCTEMBI U CTIOCOOBI €¢
n3MeHeHus. KoiaumdecTBo TemwioTel U pabora. BHyTpeHHsS SHEPrHs OJHOATOMHOTO HJI€aTbHOTO
raza. Buasl Teruionepenadn: TEMJIONPOBOAHOCTh, KOHBEKIUS, U3y4eHUE. TEeIIOeMKOCTh Tela.
VienpHas TEmoeMKOCTh BemlecTBa. KoiamdecTBo TemaoTsl mpu Teronepenade. [lepBoiil 3akoH
TepMoanHAMUKH. [[puMeHeHre mepBoro 3akoHa TEPMOJMHAMUKHN K m3omporeccaM. ['paduaeckas
UHTEpIpeTanuss padoThl ra3a. TeruioBble MamMHBL. [IpUHIMNBI JEHCTBHUS TETUIOBBIX MAIITHH.
[IpeoOpa3zoBanus sHepruu B TEMIoBbIX MaminHax. Koadduuuent nonesHoro neictsus (manee —
KITJ]) temnoBoit wmamuubl. ukn Kapno u ero KIIJ. Btopoif 3akoH TepMOIMHAMHKHU.
HeobpaTtuMocTs mpo1ieccoB B mpupoie. DKOJIOTHIECKUE TPOOIEMBbI TEIJI0OIHEPTETHKA

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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[TpakTHyecKue 3aHsATUS

[TpakTnueckas pabota: M3Mepenue yieabHOM TEIIOEMKOCTH

Tema 3.3
ArperaTHble
COCTOSIHHSI BEIIECTBA
1 (a3oBbIC
MEepPEXOIb

Conep:xanue yueOHOT0O MaTepuaJja:

[Tapoo6pazoBanue u koHaeHcauus. Mcnapenne u kuneHue. Y iesbHas TerioTa napooOpa3oBaHusl.
3aBUCUMOCTh TEMIEpaTypbl KUICHHUS OT AaBlieHHs. AOCOTIOTHAs U OTHOCHUTENIbHAS BIIAYKHOCTD
Bo3ayxa. Haceimennslii map. TBepaoe teno. Kpucraminyeckue u amopdHblie Tena. AHU30TPOIUS
cBoiicTB KpuctaysoB. JKuakue kpuctaibl. CoBpeMeHHble Marepuanbsl. IlnaBieHune u
KpUcTalu3anus. Y aenbHas Temora miasnenus. Cyonumanus. Y paBHEHHE TEIJIOBOTo OajaHca

JlaGopaTopHble 3aHATHSA

JlaboparopHas paboTta 2. OnpeneneHue BIaXKHOCTH BO3AyXa

IIpodeccnoHabLHO OpEHTHPOBAHHOE Colep:KaHue (Colep:KaHHe PHKJIATHOTO MOTYJIs)

IIpakTH4yecKkue 3aHATHS

[TpakTuyeckas pabota: TexHHdyeckue yCTPOHCTBAa M INPAKTHUECKOE IMPUMEHEHHE: TEPMOMETP,
O6apometp. OmnpeneneHue mMaccel BO3AyXa B KOMHATE€ Ha OCHOBE M3MEpPEHHMH 00beMa KOMHATHI,
JIaBJICHUsI U TEMIIEPATyphl BO3/lyXa B HEH.

[Ipaktuyeckas pabora: TexHHUYECKHE YCTPOWCTBA M IPAKTHYECKOE NPUMEHEHHE: JBHTaTelh
BHYTPEHHEIO CrOpaHusi, OBITOBOM XOJIOAMJIBHUK, KOHJUIIMOHEP, TUIPOMETP M ICHXPOMETP,
KaJIOPUMETP, TEXHOJIOTUH IIOJIy4EHHUs] COBPEMEHHBIX MaTEPUAIIOB, B TOM UMCIIE HAHOMAaTEPHUAJIOB,
Y HAHOTEXHOJIOTUHU

Paznen 4. DaexkTpoauHaMuka

22

Tema 4.1
DIIEKTPOCTATUKA

Conep:xkaHue yueOHOTro MaTepuasia:

DrnexTpuzanus TeN. DJEeKTpHUYecKuil 3apsin. J[Ba Buma snekTpuueckux 3apsioB. [IpoBogHUKWH,
JUBJIEKTPUKU M MOJYIPOBOJIHUKHU. 3aKOH COXpPaHEHUs 3JIEKTPUUECKOro 3apsjaa. BzaumoseiictBue
3apsanoB. 3akoH Kynona. Dnexkrpuueckoe nose. HanpsxeHHOCTD 31ekTpuyeckoro nois. [IpuHmnun
CYIIEPIIO3UIMH AIEKTPUUYECKHX Mosel. JIMHUK HanpspKeHHOCTH 31eKTpruueckoro noisi. Padora cun
anekTpocTarndeckoro nois. [lorernman. Pasnocts noreHnmanos. [IpoBOTHUKY U TUATIEKTPUKHU B
AIIEKTPOCTATUYECKOM Mouie. JudnexTpuyeckas MpoOHUIIAEMOCTh. DeKTpoeMKocTb. KoHeHcarop.
DIEeKTPOEMKOCTh IJIOCKOr0 KOHJIeHCaTopa. DHEprusi 3aps>KeHHOr0 KOHJEHCATopa

HpaKTI/ILIeCKI/Ie 3aHATUA

I[TpakTuyueckas pabora: Vi3amepeH#e 3JeKTPOEMKOCTH KOHIeHCcAaTopa

Tema 4.2

Conep:xkaHue yueOHOIro MaTepuasia:

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

TOKHM B pa3iIMyHbIX
cpenax

BHCKTpI/ILIeCKI/Iﬁ TOK.

DJIEKTPUYECKUI TOK. YCJIOBHS CYILIECTBOBAHMS 3JEKTpUUYecKoro Ttoka. Mcrounumku toka. Cuna
toka. IlocrosHHbii TOK. Hampsikenuwe. 3akoH Oma i ydacTKa IEeNU. OJEKTPUUECKOE
CONPOTHUBIICHUE. YEIbHOE CONpPOTUBIEHHE BellecTBa. [locienoBarenpHoe, MapaiesbHOE,
CMEIIIaHHOE COeIMHEHHE MPOBOIHUKOB. Pabora snekrpuueckoro Toka. 3akoH J[xoymsa-JleHua.
MOIIHOCTh 3JEKTPUYECKOTO TOKA. OJEKTPOJABMXKYIAS CHUJa W BHYTPEHHEE COINPOTHUBIIECHUE
HUCTOYHHMKA TOKa. 3akoH Owma s TOJHOH (3aMKHYTOM) sJjeKkTpuyeckod 1enu. KopoTkoe
3aMbIKaHHUE.

OJIEKTPOHHAsA MPOBOJAMMOCTh TBEPIBIX METAJUIOB. 3aBHUCHUMOCTb COINPOTHUBIICHHS METANIOB OT
TeMriepaTypbl. CBEpXIMPOBOAUMOCTb. JJIEKTPUUYECKUN TOK B Bakyyme. CBOMCTBa 3JEKTPOHHBIX
nyukoB. [lomynpoBoanuku. CoOCTBEHHass W MPHUMECHAs MPOBOJUMOCTD TMOJIYIPOBOTHUKOB.
CaoiicTBa p-n-nepexona. IlomynpoBoHUKOBbIE NPUOOPHL. DJIEKTPUUYECKUII TOK B pacTBOpax U
paciuiaBax 3J€KTPOJIUTOB. DIEKTPOJIUTHYECKAS JUCCOUUALINS. DIEKTPOIU3. DIEKTPUUECKUM TOK B
razax. CaMoCTOATENbHBIA U HECAMOCTOSTENbHBIN pa3psit. MonHus. I[lnazma

JlaGopaTopHble 3aHTHSA

JlaGopaTtopHast pabota 3. M3ydeHue CMEIaHHOTO COSIUHEHUS PE3UCTOPOB.
JlaGopatopHas pabota 4. MI3MepeHne 3JeKTPOABIKYIICH CHIIBI ICTOYHHKA TOKA U €T0
BHYTPEHHETO COIIPOTUBJICHUS

Tema 4.3
MarauTHOE oe.
DJIEKTpOMarHuTHas
MHIYKIAS

Coaep:xxanue yueOHOro MmaTepuajia

12

ITocrosiHHbIE MarHuThl. B3anMoaeicTBHE MNOCTOSIHHBIX MarHUTOB. MarnutHoe mone. Bektop
MarHuTHOM uHAyKuud. [lpunmun cynepno3unuu. Jlunun marautHor uaAykuuu. Kapruna nuauit
MAarHUTHOM WHAYKUIHUH TOJS MOCTOSHHBIX MAarHUTOB. MarHMTHOE MOJIE MPOBOJHHUKA C TOKOM.
KaptrHa nuHM 0O IIMHHOTO MPSIMOTO MPOBOJHMKA U 3aMKHYTOI'O KOJIBIIEBOTO MPOBOJIHUKA,
Karymku ¢ TokoM. OnbIT Opcrena. B3aumoneilictBue nmpoBoaHUKOB ¢ TokoMm. Cuiia Ammepa, ee
Moayab U HampaBieHue. Cuia JlopeHna, ee MOIyJlb U HampaBlieHue. /[BU)KeHHE 3apsKEeHHOUN
YaCTHUIIbI B OJTHOPOJHOM MarHuTHOM Tmonie. Pabota cuibl Jlopenna. SIBieHue 31eKTpoOMarHuTHON
uHaykuuu. [lotok BekTopa MarHuTHOM MHAYKUMH. DC MHAyKUMU. 3aKOH AJIEKTPOMArHUTHOMN
uHaykiun @apanes. BuxpeBoe snekTpuyeckoe mojie. DJIEKTPOJBIDKYIIAsS CUjia MHAYKIUU B
IIPOBOJHUKE, JABMKYLIEMCS MOCTYNATENbHO B OJHOPOJHOM MarHuTHOM rmone. IIpasuiio Jlenna.
NunyktuBHOCTH. fIBneHne camoumHaykiuu. DJIC caMOMHIYKIMU. DHEPrUsi MArHUTHOTO MOJIA
KATYHIKH C TOKOM. DJIEKTPOMArHMuTHOE MOJIe

ITpakTHyeCcKue 3aHATHS

HpaKTI/ILICCKI/Ie paGOTBII I/I3yquHe MAarauTHOTI'O IOJISA KaTYIIKKU C TOKOM. HccnenoBanue neicTBUS
IMOCTOAHHOI'O MariuTa Ha paMKy ¢ TOKOM

JlaGopaTopHble 3aHATHSA
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JlaGopaTtopHast pabota 5. V3ydyenue siBjaeHuUs 3JI€KTPOMArHUTHON UHIYKIIUU

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COepPKaAHMe (COePKAHUE TPUKJIATHOTO MOTYJIs)

HpaKaneCRne 3aHATHSA

[Tpaktuyeckas pabora: TexHUUECKHE YCTPOMCTBAa M MPAKTUYECKOE NMPUMEHEHHE: 3JIEKTPOCKOII,
JJNIEKTPOMETP, KOHJIEHCATOP, KONUPOBAIBHBIA ammnapar, CTPYHHBbIM NIPUHTEDP, aMIIEPMETP,
BOJIETMETP, PEOCTaT, ICTOUHUKH TOKA, 3JIEKTPOHArpeBaTeIbHbIe IPUOOPHI, JIEKTPOOCBETUTEIbHbBIE
npuOOpsl, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH IHOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI,
IIOJyIPOBOJHUKOBBIM ~ AMOJ,  TajbBaHUKA, IIOCTOSHHBIE  MAarHUTBHI,  BJIEKTPOMArHUTBHI,
AJIEKTPOJIBUIaTENb, YCKOPUTEIH JIEMEHTAPHBIX YaCTUL, UHAYKIMOHHAS I1€Yb.

[TpakTtuyeckas pabota: Mepsl 37eKTpoOE30IaCHOCTH, IEKTPOCTaTUYECKas 3allyTa, 3a3eMJICHUE
3IIEKTPONIPUOOPOB, KOPOTKOE 3aMbIKAaHHE

Pa3znea 5. Kosie0anus 1 BOJHBI

20

Tema 5.1
MexaHUYeCcKHe U
AIIEKTPOMArHUTHBIC
KoJIeOaHUs

Conep:xanue yueOHOT0 MaTepuajia

Konebarenbnas cucrema. CBoboanbie konebanus. ['apmonndeckue konedanus. [lepuon, yactora,
ammuTyaa U ¢aza koneOanui. [IpyKuHHBIN MasTHUK. MaTeMaTnyeckuid MasTHUK. Y paBHEHHUE
rapMOHMYECKHX KosiebaHuil. KuHemarmueckoe M JMHAMUYECKOE OINMCAHUE KOJIEOATEIbHOTO
nBwkeHus. [lpeBpalieHue 5HepruM NpU TapMOHMYECKMX KojeOaHusX. CBsA3b aMIUTUTYAbI
KOJICOAHUH HCXOAHOM BEJIMYMHBI C aMIUIUTYAOM KojeOaHWi ee CKOPOCTH M YCKOPEHHS.
KonebaTenbHbIi KOHTYP. CBoOoanbie ANEKTPOMATrHUTHBIE KoJieOaHus
B MJI€aJIbHOM K0JIe0aTeIbHOM KOHTYpe. AHAJIOTHS MEXy MEXaHUUECKUMHU U 3JI€KTPOMarHUTHBIMU
koneOanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPIrUU B HJIEAJIbHOM KOJIEOATEIbHOM
KOHType. BBIHy)XJIeHHble MexaHudeckue Konebanus. Pe3zonanc. Pe3oHaHcHas KpuBas.
BoiHyKJIeHHBIE  AJIeKTpOMarHuTHele  KojeOaHus. IlepemenHbli Tok. CHHycCOWJAIbHBIN
NIEPEMEHHBIN TOK. MOIHOCTh IEPEMEHHOT0 TOKAa. AMIUIUTYTHOE U JEHCTBYIOIEE 3HAYCHUE CUJTIBI
TOoKa U HampspkeHud. Tpanchopmatop. [IponsBoacTBo, nepeaaya u noTpediieHne dIEKTPUIECKON
DHEPruM. OKOJIOTMYECKHE PHUCKH IIpU MPOU3BOACTBE JJIeKTpuueckod sHepruu. KymbTypa
MCII0JIb30BaHUs JIEKTPOIHEPTUHU B TOBCEIHEBHOM JKU3HU

ITpakTHyeCcKue 3aHATUS

[TpakTuyeckue pabOTHI:

HccnenoBanue 3aBHCHMOCTH TIEPHOJIa MAITBIX KOJIeOaHUH Tpy3a Ha HUTH OT JUTHHBI HUTH U MacChl
rpy3a. HMccienoBaHue NEpeMEHHOTO TOKAa B IENM U3 IOCIENOBATEIbHO COEJMHEHHBIX
KOHJICHCATOPA, KaTyIIKA
U pe3ucropa

Tema 5.2

Conep:kaHue y4eGHOr0 MaTepuasia

OK 01
OK 02
OK 04
OK 05
OK 07
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MexaHudeckue u
PIEKTPOMAarHUTHBIE
BOJIHEI

MexaHnuecKre BOJTHBI, YCIOBUS pactipocTpanenus. [lepuoa. CKOpoCTs pacipoCTpaHEHUs | JITHHA
BouIHBL. [lonepeunsie u mpoaoiabHbIe BONMHBL. MHTepdepennns u audpakuns MEXaHUYeCKUX BOJH.
3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHA. TeMOp 3ByKa. DIIeKTPOMarHUTHBIE BOJTHEI.
YcinoBus U3My4YeHHs] AJIEKTPOMArHUTHBIX BOJH. B3aumuas opuenTanus BektopoB E, B u v B
AJIEKTPOMAarHUTHOW BOJIHE B BakyyMme. CBOMCTBAa 3JIGKTPOMArHUTHBIX BOJH: OTpPa)KEHUE,
npenomiieHue, nojispuszanus, nudpaxuus, uaTepdepernns. CKOpOCTh IEKTPOMAarHUTHBIX BOJIH.
IIxama SJICKTPOMAriuTHBIX BOJIH. HpI/IMCHeHI/Ie OJICKTPOMArduTHBIX BOJIH B TCXHUKC H 6BITy.
[TpuHUMIBI pagvoCBSI3U U TeleBUACHUA. Pagumonokarus. DIEKTPOMAarHUTHOE 3arps3HEHHE
OKPYXAaIOIIEH Cpeabl

2 Kypc — 32 yaca

Tema 5.3
OnTuka

[IpssiMonuHeitHOE pacnpocTpaHEeHUE cBeTa B OJHOpoAHOU cpexe. JIyu cBera. OTpaxeHue cBeTa.
3akoHbBI OoTpakeHus cBeTa. [locTpoeHne n3o0pakeHn B TIIOCKOM 3epkaie. [Ipenmomiienne cBera.
3akoHbl TpenoMyeHHs cBeTa. AOCONIOTHBIN TMoOKazaTenb mnpenomieHus. [lonHoe BHyTpeHHee
oTpaxkenue. [IpeaenbHbI yroa MoJHOTO BHYTpeHHEro oTpaxkenus. Jucnepcus cBera. ClIOXKHBIN
coctaB Oenoro ceera. L[Ber. CoOuparomue u pacceuBaromue auH3bl. ToHkas nuH3a. PoOKycHOE
paccTosiHHE W OINTHYECKas CHjla TOHKOW JuH3BL llocTpoeHne m3o0pakeHHi B cOOMpAIOMMX U
pacceuBarOmMX JuH3aX. DopMyna TOHKOW JMH3bI. YBeIMuYeHHUE, AaBaeMoe JIMH30i. [lpenensl
NPUMEHUMOCTH Te€OMeTpHueckoi ontuku. WHTepdepennus cera. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMOIEHUS MAaKCUMYMOB M MUHUMYMOB B HHTEP(EPEHIIMOHHOW KapTHHE OT JABYX
CHH(]A3HBIX KOTEPEHTHBIX MCTOYHHUKOB. udpakius cBera. AudpakunonHas pemierka. YcCloBUe
HaOJIOAEHUST TJAaBHBIX MAaKCUMyMOB IpM MAJEHUM MOHOXPOMAaTHYECKOIo CBeTa Ha
mudpaknuoHHyto pemeTky. [lonspuzanus cera

10

HpaKTI/I‘{eCKHe 3aHATUA

[TpakTnueckas pabota: HabmoneHue qucnepcuu cBeTa

JlabopaTopHble 3aHATHS

JlaGopaTtopHas pabota 6. M3mMepenune mokaszaTessi MpeaoMIICHUS CTEKIIa
JlaboparopHnas pabota 7. MccnenoBanue CBOMCTB U300paskeHUH B JIMH3aX

IIpodeccrnonaIbHO OPHMEHTHPOBAHHOE COJEePKaHUeE (CoaepKaAHHe MPUKJIATHOT0O MOYJIsl)

HpaKTuqecm[e 3aHATHSA

[Tpaktuyeckas pabora: TexHuuyeckue ycTpOHCTBa M NpaKTHUECKOE NMpPUMEHEHHe: ceiicMorpad
3JIEKTPUYECKUNA 3BOHOK, T€HEpPATOp MEPEMEHHOI0 TOKA, JUHUMU AJIEKTpoIepeaad, My3bIKaIbHbBIC
WHCTPYMEHTBI, YJITPa3BYKOBasi AUArHOCTUKA B TEXHHUKE M MEIMIMHE, pazap, paavuoOlpUEMHUK,
TeJEeBU30p, aHTeHHa, TenedoH, CBY-neus, ouku, jaymna, (oToamnmnapar, NpOEKIIMOHHBII anmnapar,
MHUKPOCKOII, TEJIECKOTI, BOJIOKOHHASI ONTHKA, TU(PAKIIMOHHAS pelIeTKa, HOIPOUI, TEIECKOI.

[TpakTnueckast pabora: Bunel uznyuyenuit. Buapl cnektpoB. CnekTpbl ucnyckanus. CHeKTpbl
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noriomieHus. CrektpanbHblii  aHamu3. CHEKTpalibHBIE KJIACCHl 3Be3N. YIbTpaduoiIeToBOE
nsnydyenue. Mudpakpacnoe nznyuenue. PerrrenoBckue nyun. VX mpupona u cBoiicta. Illkana
AJIEKTPOMATHUTHBIX U3JIYYCHHI

Pa3jnen 6. OcHOBBI crIeIHAIBHON TEOPUH OTHOCUTEIBLHOCTH 2 OK 01
Tema 6.1 Cozep:kanme y4eGHOIo MaTepualia 2 OK 02
OCHOBBI TEOpUH I'paHnnBl  IPUMEHMMOCTH  KJIACCUYECKOM MexaHuku. [locTynarsl cnenuanbHOM — TEOpUH OK 04
OTHOCUTEIIbHOCTH OTHOCUTEIIbHOCTH: HMHBAPUAHTHOCTH MOJYJIS CKOPOCTH CBeTa B  BaKyyMe, MPUHIUI OK 05

OTHOCHUTEJIBHOCTH ODWHIITEWHAa. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U
COKpallleHHE [UIMHbI. DHEpPrusi U UMIYJIbC CBOOOMHOM yacTuibl. CBSI3b Macchl C SHEprued u
MMITYJIbCOM CBOOOIHOM YaCTHUIIbI. DHEPTHUs MOKOs CBOOOHON YaCTHIIBI

Pa3znen 7. KBanToBasi pusuka 12 OK 01
Tema 7.1 Conepsxanne yue0HOr0 MaTepuaia 2 OK 02
DJIEMEHTHI ®oronsl. Popmyna [lnanka cBsi3u sHepruu HOTOHA C €ro YacTOTOW. DHEPTUs U UMITYJIbC (POTOHA. OK 04
KBaHTOBOM OITUKH OtkpeiTe u uccnenoBanue (orordpdexra. Ombitel A.I'. CromeroBa. 3akoHbl (oTodhdeKTa. OK 05

VYpaBHenue DitHiTerHa 1 pororddekra. "Kpacnas rpanuna” gororddekra. [aBnenue crera. OK 07
Onpritel I1.H. JIeGeneBa. Xumuueckoe 1eHCTBUE CBETA
Tema 7.2 Coaep:xxanue yueOHOT0o MmaTepuaJjia 4
Crpoenue aroma Monenbs aroma Tomcona. OnbiTel Pesepdopaa mo uccnempoBanuio ctpoeHus: aroma. [InanerapHas 2
mogenb aroma. Iloctynarsl bopa. M3nydyenue u nornomeHue (GOTOHOB MPH MEPEXOJe aToMa C
OJIHOTO YpOBHS PHEpruM Ha Jipyroi. Bunpl cnextpoB. CrieKTp ypoBHEH SHEPrUM aToMa BOAOpPOAa.
Bonnossle cBoiicTBa yactull. Bonusl e bpoiins. KopnyckynsipHo-BoaHOBoM ayanusMm. Audpakius
AJIEKTPOHOB B KpucTamaax. ClIOHTaHHOE M BBIHY)KJIEHHOE H3JyuyeHUe. Y CTpPONCTBO U MPHUHIIMII
paboThl J1a3epa
[IpakTueckue 3aHATHS 2

ITpakTnyeckas pabora: HaOnronenue nuHeHyaToro crekTpa




Tema 7.3
ATOMHOE SIPO

Coaep:xaHue y4eOHOIr0o MaTepHuaJia

MeToapl HAOMIOACHUS U PETUCTPALMM 3JEMEHTAPHBIX 4YacTUll. OTKpBITHE PaTUOAKTUBHOCTH.
OmnbiTel Pesepdopaa mo ompeneneHno cocTaBa paAHoOaKTHBHOTO m3nydyeHus. CBoicTBa anbpda-,
Oera-, raMMa-u3NydyeHus. BrnusHue painoakTUBHOCTU Ha KUBbIE OpraHu3Mbl. OTKpBITHE IPOTOHA
u HerTpoHa. HykionHas mojens siapa [ eiizenbepra-lBanenko. 3apsiy siapa. MaccoBoe 4rcio siapa.
N3otonsl. Anbda-pacnan. DIeKTpOHHBIN U TO3UTPOHHBIN OeTa-pacraj. ['amma-uznydenue. 3akoH
PaIuoaKTUBHOTO paciaaa. DHEPTus CBSI3U HYKJIOHOB B siipe. Snepusie cuibl. Jledekt macch siapa.
Snepubie peakuuu. Jlenenue u cuHTe3 saep. AnepHuiii peaktop. TepmosiaepHBI CHHTES.
[TpoGuieMbl ¥ IEPCIEKTUBHI SAEPHON SHEPTETUKU. DKOJIOTUYECKUE ACTIEKThI AJIEPHON IHEPTETUKHU.
OneMeHTapHble yacTulbl. OTKphITHE MO3UTPOoHA. DyHIaMEHTaIbHbIE B3aUMOJEHCTBHUS

IIpakTHyeCcKue 3aHATUS

ITpakTrueckas padota: MccnenoBanue TpekoB yacTull (110 roToBbIM (poTorpadusim)

IpodeccuoHaLHO OPHEHTHPOBAHHOE CO/lepKaHue (Coep:KaHNe MPUKJIATHOTO MOYJIs1)

HpaKTI/I‘{CCKHe 3aHATHUA

[IpakTuyeckas pabora:

1. JlenoBas urpa: IloHsATHs, CBA3aHHBIE C M3yYE€HHUEM METOJOB HAayYHOTO IO3HAHMS: SIBIICHHE,
HaY4HBII (aKT, TUmoTes3a, (pusmueckas BENIWYHMHA, 3aKOH, TEOPHs, HAOIIOJACHUE, SKCIIEPHMEHT,
MOJIEJIMPOBAaHUE, MOJEIb, U3MEPEHHUE.

2. Ilpaktuyeckas padora: TexHUYECKHE YCTPOHCTBA U MPAKTUIECKOE MPUMEHEHHUE: (POTOIIEMEHT,
doronaTunK, CONHEYHas Oarapes, CBETOJIUOJ, CIEKTPOCKOI, Jia3ep, KBAHTOBBIM KOMIBIOTED,
JI03UMETp, KaMepa BuiibcoHa, siiepHblil peakTop, aToMHasi bomba

Pa3nes 8. DiieMeHTBI aCTPOHOMUH M ACTPOQU3UKH

Tema 8.1
DIIEMEHTHI
ACTPOHOMUHU U
ACTPOPU3UKU

Coaep:xanue yueOHOTo MmaTepuajia

o

Bup 3Beznnoro neba. Co3Be3ausi, SpKUe 3BE3/IbI, TUTAHETHI, UX BUANMOE ABMXKeHue. ColHeuHas
cuctema. [lmanersl 3emHO#l Tpynmbl. [Imanersi-rurantel. Manble Tena CONHEYHOW CHCTEMBI.
Comnre, porocdepa u armocdepa. ConHeunast akTuBHOCTh. VcTounuk sHepruu CoiiHIIa U 3BE3/I.
3Be37pl, WX OCHOBHBIE XapaKTEPUCTUKH: Macca, CBETHMOCTh, paaWyC, TemrmepaTypa, HX
B3aMMOCBS3b. 3BE3/bl IVIaBHOU ITOCIIENOBATEIILHOCTH. 3aBUCUMOCTh ''Macca - CBETUMOCTL' s
3B€3]1 TJIaBHOM TOCIIeI0BaTeIbHOCTH. BHYyTpeHHee cTpoeHue 3Be3/1. COBpeMEHHbIE MPEACTaBICHUS
0 MPOUCXOXKIAEHUU U 3BotonnKr COJHIA W 3B€3/1. JTamnbl )KU3HU 3Be31. Miteunbiii [IyTh - Hamma
[Nanaktuka. CnupanbHas cTpykTypa [anakTuku, pacmpeneneHue 3B8e3/, ra3a u nputd. [lonoxenue
n aewxenne Comnma B [Mamaktuke. Ilnockas m cdepuueckas moacucremsbl [amaktuxu. Turmbl
raiakTuk. PaguoranakTuku u kBa3apel. YepHbIe IbIpHI B Apax ranakTuk. Becenennas. Pacimmpenue
Bceenennoit. 3akon Xa06usa. Pa30eranne ranaktuk. Teopusi bonbmioro B3peiBa. Mojenpb «ropsiue

OK 01
OK 02
OK 03
OK 05
OK 07
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Bcenennoit». Macmtabuast crpykrypa Bceenennoil. Meraranaktuka. HepemieHHbIE MPOOIeMbI
ACTPOHOMHUHU

JlabopaTopHble 3aHsATHS 2
JlaGopatopHas pabota 8. HabmrojeHHs HEBOOPY>KEHHBIM IJ1a30M C UCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIOKESHUHN TSl ONpeAeTICHUS OJI0XKEeHNUS HEOECHBIX 0O BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3aMsi CEBEpPHOrO NOJYyIIApHsl U IPKUE 3BE3/1bI

Ipomexyrounas arrectanus (AuddepenunpoBannblii 3auer) 2
Bcero®: 104

9 B paMKax Kypca MOTYT ObITh IPOBE/IEHbI HHTErPUPOBAHHbIE 3aHATHS C YUETOM COJIEPHKATENBHBIX MEKIPEAMETHBIX CBA3€EH 10 ByM U Gosiee 0611e06pa30BaTe bHBIM JUCIHILTHHAM:
- Maremaruka: pelieHne CHCTeMbl ypaBHEHHH, JinHelHas (QyHKuus, napadona, runepbosa, ux rpadMki U CBOWCTBA, TPUTOHOMETpUYECKUE (PYHKIIUM: CUHYC, KOCHHYC, TaHI'€HC,
KOT@HICHC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M MX INPOEKIMH HAa OCH KOOPAMHAT, CIOXKEHHE BEKTOPOB, PEIICHHE CHUCTEMBl YpPaBHEHHH, INPOM3BOAHBIC
9JIEMEHTAPHBIX (yHKINH, TPU3HAKY TTOI00HS TPEYTOJILHUKOB, OIIpe/IeIeHUE TUIOIAIH IUNIOCKUX (GHUryp U 0ObeMa Tel.

- Buonorus: MmexaHn4eckoe ABMKEHUE B )KMBOH npupoae, 1ndpy3usi, ocMoc, TETUIO0OMEH >KMBBIX OPraHU3MOB (BH/IBI TETIONIEPEIayul, TETFIOBOE PAaBHOBECHUE ), SIICKTPUIECKHUE SIBIICHUS
B )KMBOH NpHUpPOJIE, KosiebaTeIbHbIE IBI)KECHHS B )KMBOI NPUPOJIE, ONITHYECKUE SBJICHUS B )KUBOH NPHUPO/IE, NEHCTBIE PaHaliii HA )KUBBIE OPTaHU3MBI.

- XuMus: JUCKPETHOE CTPOEHHUE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BELECTBA, MOJISIPHAS Macca, TEMJIOBbIE CBOMCTBA TBEPBIX Tel, JKUAKOCTEH U ra30B, IEKTPUUECKHUE
CBOHCTBAa METAJJIOB, AJICKTPOJMTHUYECKAs JUCCOLMALNS, TalbBaHWKA, KPHCTAJUIMUECKas CTPYKTypa TBEPAbIX TeJl, MEXaHH3Mbl 00pa3oBaHMsi KPUCTAIMYECKOW pElIeTKH,
CIEKTPAJIbHBIM aHAIU3.

- T'eorpadus: BIaXXHOCTH BO3IyXa, BETPHI, OapoMeTp, TEPMOMETpP, MAarHUTHBIE IONMIOCa 3€MIIM, 3aJIe)KH MAarHUTHBIX pPyHA, (OTOCHEMKAa 3€MHOW TOBEPXHOCTH, INpEICKa3aHUe
3eMJIETPSICEHUI.
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3. YcaoBus peaju3anuu NporpaMmbl 001eo0pa3oBaTebHOM JUCHUILIHHBI

3.1 TpedoBaHUsI K MUHUMAJbHOMY MaTepHAJbHO-TeXHHYECKOMY 00ecle4eHn 0

Peanuzanus mporpaMMbl AUCHUIUIMHBI TPEOYEeT HANWYHS y4eOHOTO KaObuHeTa (PU3HKH.

O6opynoBaHue yueOHOTO KaOUHETa:

- [I0CAJJOYHbIE MECTA 10 KOJIMUYECTBY O0yUaroIuXcs;

- pabouee MeCTO IpernoaBaTers;

- KOMIUIEKT y4eOHO-HaTJISTHBIX TTOCOOHIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUEOMATEPHUATIOB;

- 3aJJaHMsl JUI IPOBEPOUHBIX paboT;

- Ipo¢heCCHOHATILHO OPUEHTUPOBAHHBIE 3a/1aHUS,;

- MaTepualbl JUQPepeHIIMPOBAHHOTO 3a4YeTa.

TexHuueckue cpercTBa 00y4eHus:

- IEPCOHATIbHBIN KOMITBIOTEP C JIULIEH3MOHHBIM NIPOIPaMMHBIM 00€CIIeYeHUEM;

- IPOEKTOP C IKPAHOM.

- 3ampl  (OmOnmMOTEeKa, YWTANBHBIA 3a1 C  BBIXOJAOM B  HMH(OPMAIMOHHO-
TEJIEKOMMYHHUKAL[MOHHYIO ceTb VIHTepHeT).

3.2 UndopmannonHoe odecrieyeHne 00y4eHust

OCHOBHBIE HCTOYHUKHU:

1. JL.O. I'engenmreitn, F0.U. [lux ®@usnka. 10 kiacce: ydaeOHHUK 1151 00111€00pa30BaTeIbHBIX
yupexieHui: (0a30Bblil ypoBeHb) - M.: Muemo3uHa, 2012.

2. J1.D. I'enpenmreiin, FO.M. luk @usnka. 11 kiacc: yueGHUK A1 00111e00pa30BaTeNbHbIX
yupexaeHuit: (6a3oBblii ypoBeHb) - M.: Muemo3uHa, 2012.

3. ®usuka: yueOHuk/A.A. [Tunckuit, I'.YO. I'pakosckuit. — M.: DOPYM — UH®PA-M, 2008.
-559%c.

4. ®uzuka.l10,11 xnacc. 3agauHuk Ay 00II€00pa30BaTENbHBIX yUpEeKIeHUMN: (0a30BbIi
yposens)/ JI.O. I'ennenmreitn, JI.A. Kupuk, U.M. I'ensdrar, N.1O. Henamesr - M.: Muemo3uHa,
2012.

JlomoTHUTEIbHBIE NCTOYHHUKH:

1. Msakumes I'.51. ®uzuka: 10-i knacc: 6a30Bblil U yriayOieHHbIH ypoBHH: yueOHUK / .51
Mskumes, b.b. byxosues, H.H. Corckuii; mog pen. H.A. TlapdentseBoit. —10-e u3n., crep. —
Mockaa, [Ipocsemenue, 2023. — (Knaccuueckuit kypce) // Ob

2. Msxumes I'.51. ®usuka: 11-i knacc: 6a30Bblil U yriayOneHHbIH ypoBHU: yueOHUK / .51
Mskumes, b.b. byxosues, B.M. Yapyrun; nox pea. H.A. IlapdpentreBoit. — 11-e usn., crep. —
Mockaa, [Ipocsemenue, 2023. — (Knaccuueckuii kypc) //9b.
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4. KoHTPOJIb U OlleHKA Pe3YJbTATOB 0CBOEHNsI 00111e00pa30BaTeILHOM U CIUNITHHBI

KoHTpoJIb U OlleHKAa pPe3ylbTaTOB OCBOCHHS OOIIEOOpa30BATEIBHON TUCITUTLINHEI

PAaCKpBIBAIOTCS 4epe3 IUCUUIUIMHAPHBIE pe3yJbTaThl, HANpaBJICHHbIE Ha (HOPMUPOBAHHE

06H_II/IX n HpO(i)eCCI/IOHaJ'II)HBIX KOMHGTCHI_[I/Iﬁ o pasaciaM U TEMaM COACPIKAHUSA y‘IC6HOFO

Marepuajia.

Kox m HanmenoBanue

(popMupyeMbIX KOMIIETEHIM A

Pa3zgen/Tema

THn oeHOYHBIX
MepOonpUsI THIA

OK 01. Beibupars
pereHusI
npodeccnoHaTEHOM

ACATCIIBHOCTH IMPUMCHHUTCIIBHO
K pa3IMYHbIM KOHTCKCTaM

Pasnen 2. Temsr 2.1., 2.2., 2.3.
Paspmen 3. Temsr 3.1., 3.2., 3.3.
Pasmen 4. Temr1 4.1.,4.2., 4.3.
Paszgen 5. Temsr 5.1.,5.2., 5.3.

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

OK 02.

Hcnonw3o0BaTh
COBPEMEHHBIE CPEICTBA IOUCKA,
a”Haign3a u HUHTEpHpeTaIuu

Paszgen 2. Temnr 2.1., 2.2., 2.3.
Paspmen 3. Temsr 3.1., 3.2., 3.3.
Pasmen 4. Temr1 4.1.,4.2., 4.3.

CUTyalusax

NpeAPUHUMATCIIBCKYTO

¢buHaHCOBOM

JeSITeTbHOCTD

B mpodeccnoHanbHOMI
WCTIOJh30BATh 3HaHUS
[IpaBOBOM u
TPaMOTHOCTH

B Pa3JIMIHBIX JKHU3HCHHBIX

uH(poOpMaIIHH, Pasnmen 5. Tems1 5.1.,5.2., 5.3.
WH(POPMAIIMOHHBIC  TEXHOJIOTUU Pasen 6. Tema 6.1

UL BHITTOMHCHHA Pasmen 7. Tems 7.1, 7.2, 7.3.
npodeccnoHanbHOM

eSTEeNbHOCTH Pazgen 8. Tema 8.1

OK 03. [Inanupoats | Pazmen 1. Tema 1.1.

U peanu3oBbiBaTh coOcTBeHHOE | Pazgen 3. Temsr 3.1., 3.2., 3.3.
PO(ECCHOHATBLHOE Pasgen 4. Temnr 4.1.,4.2., 4.3.
JIMYHOCTHOE

Pasnen 8. Tema 8.1

OK 04.

S¢dexTuBHO
B3aUMOJICHCTBOBAaTh U PabOTATh
B KOJUICKTHBE U KOMaH/Ie

Paszgen 2. Tems1 2.1., 2.2., 2.3.
Pasgen 3. Temsr 3.1., 3.2., 3.3.

Pasgen 4. Temsr 4.1.,4.2., 4.3

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

Pa3zngen 6 Tema 6.1.
Pazgen 7. Tems1 7.1, 7.2, 7,3

conuaJibHOIro

OK 05. OcyuecTBisiTh YCTHYIO
U NMUCbMCHHYIO KOMMYHUKAIIUIO
Ha  TOCYJapCTBEHHOM
Poccuiickoit  Penepaunu
Y4ETOM 0coOeHHOCTEH

U KyJIbTYPHOTO KOHTEKCTa

Pasnen 1.

Pasgen 2. Temn1 2.1., 2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2., 3.3.

Pasnen 4. Temr1 4.1.,4.2.,4.3

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

Pasnen 6. Tema 6.1.

YCTHBIN OIIPOC;
(pOHTANIBHBIH OIpOC;
HalJto1eHne

3a BBITTOJTHEHHEM
1a0opaTopHBIX padoT;
pakTH4Yeckue padoTh]
(pemenue
Ka4yeCTBEHHBIX

U pacyeTHBIX 3a/1ay);
TECTUPOBAHHUE;
pelIeHne Keic-3a1ay;
HaOJIIO€HNE U OIICHKA|
MOJITOTOBKH  JIETIOBOH|
WTPBI;

BBINOJIHEHUE 3aJIaHUI]]
MIPOMEKYTOUHOU
aTTecTaluu
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Pazgen 7. Temwr 7.1, 7.2, 7.3
Pazgen 8. Tema 8.1

OK 07. CopeicTBOBaTh
COXPAHEHHUIO OKpY’Karolen
CpeIbl, pecypcocOepeReHuIo,
MIPUMEHSTh 3HAHHS 00
HU3MCHCHHUH KJIMMAaTa, HpI/IHI_[I/IHBI
OepexKIIMBOTO IIPOM3BO/ICTRA,

3¢ (eKTHBHO  JCWCTBOBAaTH B
Ype3BbIUANHBIX CUTYAIHSIX

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

Pasnen 4. Temr1 4.1.,4.2.,4.3

Pasznen 5. Temnr 5.1.,5.2,, 5.3.

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