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COJAEP)KAHUE

OBIIASI XAPAKTEPUCTHUKA PABOYEN MIPOTPAMMBI YYEBHOM
TACIATLITAHBI

CTPYKTYPA U COJEP)KAHUE YYEBHOM JUCIUILINHBI
YCJIOBUSI PEAJTM3AIIAY YYEFHOM JUCITATLINHBI

KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YUEBHOIA
TACIATITAHBI



PaGouas nmporpamma ydebnoi aucuuruimael QY J1.11 @u3uka pazpadboTaHa Ha OCHOBAHUU:

denepanbHOT0  TOCYJApCTBEHHOTO  00pa3oBaTENbHOTO  CTaHIApTa  CpeaHero  OOIIero
o0Opa3oBaHMs, YTBEPKICHHOTO MpPUKa3oM MwuHHCTEpcTBa 00pa3oBaHUs M Hayku Poccuiickoii
®enepanun ot 17.05.2012 r.Ne 413,

[Ipukaza Munucrepcto npocsenieHus: PO ot 12 aBrycra 2022 r.Ne 732 «O BHeCeHUU U3MEHEHUH
B (peiepanbHbBIN rocy1apCTBEHHBIN 00pa30BaTeNbHbIN CTAHIAPT CPETHETO OOIIET0 00pa30BaHU)
nanee I'OC-COO,

[Tpuka3 ot 23.11.2022 Ne1014 «O6 yrBepxkaenun denepanbHoii 00pa3oBaTeIbHON MPOrpaMMbl
cpennero obmiero oopazosanus» (OOIT COO),

[Tpukaz MunoOpuayku Poccun ot 09.12.2016 Nel569 (pen. ot 03.07.2024) «O6 yTrBep)KAeHUH
(benepanbHOr0 rocy1apCTBEHHOTO 00pa30BaTENbHOTO CTaHJapTa CPEAHET0 MPO(hecCHOHATBHOTO
obpaszoBanus o npodeccuu 43.01.09 «IloBap, koHIUTEPY

C Y4ETOM:
— TIpUMEpHOM paboueil mnporpammbl 0011€00pa30BaTENbHON AUCHUIUIMHBL «DPuU3nKay i

npodeccuonanbubix obpazoBatenbHbix opranuzanuit @I'BOY IO WPIIO mporokon Ne 6 ot 18

ampens 2025 r.,

METOAMKH TpPENoJaBaHus 001Ieo0pa3oBaTeNbHON TUCHUILTMHB «Du3nukay yTBepKIEeHHONH Ha
3aceqanun CoBeTa IO OLIGHKE COJIEp)KaHUs M KadecTBa IPUMEPHBIX pabouuMx MporpaMm
00111€00pa30BaTEILHOTO U COLUAIBHO-TYMaHUTAPHOTO IMKIIOB CPEeIHEro Mpo(eccHOHaNIbHOTO
o6pazoBanus [Iporokon Ne 14 ot «30» Hos10pst 2022 1.

Coneprxanue pabdoueit mporpammsl o gucuuminae OY /1. 11du3uka pazpaboTaHo Ha OCHOBE:

CUHXpOHU3AIMU 00pazoBaTenbHbIX pe3yiabTaToB GI'OC COO (JTUYHOCTHBIX, TPEIAMETHBIX,
MmetanpeameTHbix) U ®I'OC CIIO (OK, IIK) ¢ yderoM mnpoduiabHON HampaBIeHHOCTH
CIELMAIBHOCTH;

WHTETPAIMU U TPEEMCTBEHHOCTH cojiepkanus 1o nucuuminae OY .11 dusuka u conepkaHus
y4eOHBIX AUCHUILIUH U nipodeccuoHanbHbIx Moayiei @I'OC CIIO.



1. OBILIASI XAPAKTEPHCTHKA PABOYEN ITPOr'PAMMBI YUEBHOIA
JUCHUIINHBI

1.1. MecTo QMCHUIUVIMHBI B CTPYKTYpe OCHOBHOH NpodecCHOHANIbHOI 00pa3oBaTebHOM
NPOrpamMmMbl

Oo6meobOpa3oBatenbHas  aucnuiuinHa — «DU3MKay  ABIAETCS  00S3aTENhbHOW  YacThIO
001eobpazoBaTelbHOTO IMKIJIa oOpaszoBarenbHON mporpamMmbl B cooTBerctBUH ¢ ®I'OC CIIO mo
npodeccuu 43.01.09 IloBap, kouauTep, ykpymnaennas rpymmna 43.00.00 CepBuc u Typu3m

1.2. ]_[e.]m H INIAHUPYEMBIC PE3yJabTaThbl OCBOCHUA JUCIHUIIIMHBI:

1.2.1. leau AMcOUNJINHbI:

CopepxaHue MporpaMMbl 00IIe00pa30BaTeIbHON JUCIUTLINHBI DU3UKa HAIPABICHO Ha
JTOCTIDKEHHE CIICIYIONINX HesIei:

® (QopmupoBaHue Yy OO0YYalOIIUXCS YBEPECHHOCTH B IEHHOCTH OOpa30BaHUs, 3HAUNMOCTH
(bHU3MYECKUX 3HAHU IS COBPEMEHHOTO KBATH(PHUITUMPOBAHHOTOCIICIIHATIMCTA ITPU OCYIIIECTBICHUN €TO
npodeccnoHALHOM IeATEIIBHOCTH;

® (hopMHpOBaHKE €CTECTBEHHO-HAYYHOH IPAMOTHOCTH;

® OBJaJCHHE CIEeHUPUUECKON CcHCTeMOH (U3MYECKHX TOHATHH, TEPMHUHOJOTHEH U
CHMBOJINKOH;

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

® OBJIaJICHHE OCHOBHBIMH METOJaMU HAYYHOTO IIO3HAHUS MPHUPOAbI, HUCIOJIb3YEeMbIMU B
¢dusuke (HaOMIOZCHUE, OTIMCAHNUE, U3MEPEHHE, BBIJIBIYKEHNE TUTIOTE3, TPOBEICHNUE IKCIIEPUMEHTA);

® OBJaJieHUEe YMEHUsAMH oO0pabaTbiBaTh JaHHBIE SKCIEPUMEHTa, OOBACHATH MOTyuYEHHBIE
pe3yNbTaThl, YCTaHABIMBAaThb 3aBHUCHUMOCTH MEXAY (PU3MYECKMMH BEIMYMHAMU B HaOII0JaeMOM
SIBJICHUH, J1€J1aTh BBIBOJIBI;

® (opMHpOBaHHE YMEHHUS peliaTh (U3NYECKue 3a7ja4ui Pa3HbIX YPOBHEN CIOKHOCTH;

® pa3BUTHE MO3HABATEJIbHBIX MHTEPECOB, HHTEIUIEKTYaJIbHBIX U TBOPUYECKUXCIOCOOHOCTEH B
npouecce NpUOOpPETeHHUs 3HAHUKW C HCIIOJIb30BAHMEM pA3JIMYHBIX HCTOYHMKOB HMH(OpMaLMHU U
COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTWH; yMeHHH ¢OopMyIHpoBaTh U  OOOCHOBBIBATH
COOCTBEHHYIO MO3MIMIO MO OTHOUIEHHIO K (U3MYeCKOM HuH(pOpMaluy, MOJy4yaeMOW M3 pa3HbIX
HCTOYHUKOB;

® BOCIHMTAHHE YYBCTBA T'OPJIOCTH 32 POCCUHCKYIO (PU3HUYECKYIO HAYKY.

1.2.2. Ilnanmpyembie pe3yJbTaTbl OCBOCHHUS 001I€00Pa30BATEbHOM IMCHUILUIMHBI B
coorBeTcTBUH ¢ PI'OC CIIO un Ha ocHoBe PI'OC COO
Ocoboe 3HaueHme qucuuIuinHa uMmeeT npu GopmupoBanuu OK u ITK

Kon u HanmmeHoBaHue ILnanupyeMble pe3yabTaThl OCBOCHHS AUCHUILIHHBI
(popmupyembIx Oo0mme JAucuuniimHapHbie
KOMIIeTEHIU I

OK 01. Beioupartb

JInanoctHble pe3ynbTathl 1oKHEL | [TP6 1. ChopmupoBaHHOCTH

CIoco0bI peneHust
3aaau
npogdeccuoHaIbLHOM
AesATeTbHOCTH
NPUMEHUTETbHO

K Pa3JIM4YHbIM
KOHTEKCTaM

OTpaXaThb B 4aCTHU TPYAOBOT'O
BOCIIMTaHHUA:

- TOTOBHOCTH K TPyAY, OCO3HAHUC

IIEHHOCTH MacTepCTBa,
TPYI0JII00HE;
- TOTOBHOCTH K aKTUBHOU

JIeSITEIbHOCTH TEXHOJIOTHUYSCKOM
n COHH&HBHOﬁ HAIpaBJICHHOCTH,

NPEeJCTaBICHUN O POJIU

1 MecTe (PU3UKH U aCTPOHOMHHU
B COBPEMEHHOH Hay4YHOH
KapTHHE MHpA, O
cucTeMoo0pa3yromiel poau
bus3uKn

B Pa3BUTHUHU E€CTECTBEHHBIX HAYK,
TEXHUKH U COBPEMEHHBIX




CIOCOOHOCTh MHUITUHPOBATH,
IJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJTHSATH TaKYIO JESTEIBHOCTH;
- UHTEpeC K pa3IudHbIM cepam
npodeccnoHaABLHOM JIeATEIIBHOCTH,
- TOTOBHOCTb U CIIOCOOHOCTH K
00pa3oBaHUIO

1 caMm000pa30BaHUIO Ha
MPOTS)KEHUU BCEU )KU3HH;
MeTtanpeamMeTHbIe pe3ynbTaThl
JIOJKHBI OTPAXKATh:

OBnaneHue yHUBEpPCAIbHBIMU
y4eOHBIMU TTO3HABATEIIEHBIMHU
IEUCTBUSIMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHUS:
CaMOCTOSITENIbHO (OPMYITUPOBATH
U aKTyaJlu3upoBaTh NpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
yCTaHABIMBATh CYIIECTBEHHBIN
MPU3HAK WK OCHOBAHUS IS
CpaBHEHHUS, KJIacCU(PUKALIUU U
000011IeHHS; OTIPEEIATH 1SN
JesITeNIbHOCTH, 3a/1aBaTh
napameTpsl U KPUTSPUU

WX JIOCTH)KEHUS; BBISBISIT
3aKOHOMEPHOCTH U TTPOTUBOPEUHS
B pPacCMaTPUBAEMBIX SIBJICHHSIX

0) 0a30BbBIE UCCIIEIOBATEIIbCKUE
JIEUCTBUSA:

- BJIaJIETh HaBBIKAaMU yueOHO-
HCCIIEI0BATENBCKOU U IIPOEKTHOM
NeSATeIIbHOCTH, HAaBBIKaMHU
paspeleHus mpoodieM;

- BBISIBIISITH IPUYUHHO-
CJIEICTBEHHBIE CBSI3U U
aKTyaJIM3UpOBaTh 3a/1a4y,
BBIIBUTATh THIIOTE3Y €€ PEIIeHUs,
HaXOJUTh apTYMEHTBI JIS
JI0Ka3aTeNbCTBA CBOMX
YTBEPKJICHUH, 3a7]aBaTh
napaMeTpsl U KPUTEPUU PEIICHHS;
- aHAJIU3UPOBATH TIOJYUYCHHBIC B
XOJIe pelIeHHs 3a/1a4 Pe3yNIbTaThI,
KPUTHUYECKH OICHUBATh HX
JIOCTOBEPHOCTh, IPOrHO3UPOBATH
W3MCHCHHE B HOBBIX YCIIOBHSIX;

- YMETh MIEPEHOCUTH 3HAHUS B
M03HABATENIbHYIO U PAKTHUYECKYIO
YaCTH KU3HECITEILHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3
Pa3HBIX PEIMETHBIX 00JIacTell;

- BBIJIBUTATh HOBBIE UJICH,

TEXHOJIOTHH, O BKIIaJe
POCCHUHCKHX U 3apyOeKHBIX
YYEHBIX-(DM3UKOB B PA3BUTHE
HAyKH; TOHUMaHue GU3NYECcKOM
CYITHOCTH HAOII0JaeMBIX
SIBJICHU MUKPOMUDA,
MaKpoMHupa U MEraMHpa;
ITIOHUMAaHUE POJIM ACTPOHOMUU
B IIPAKTUYECKOU JIEATEILHOCTH
YeJIOBEKa U IaJIbHENIIEM
Hay4YHO-TEXHUYECKOM
pa3BUTUH, PO DUZUKU

B (DOPMHUPOBAHUU KPYTr0O30pa U
(GyHKIIMOHATIBHON TPaMOTHOCTH
YeJIoBeKa JJIsl PeLeHus
MIPAaKTUYECKUX 3a/1a4;

I1P6 2. CpopMupOBaHHOCTH
YMEHUI pacro3HaBaTh
busnueckue BICHUS
(mpouiecchbl) U OOBSACHATH

MX Ha OCHOBE M3yYEHHBIX
3aKOHOB, PABHOMEPHOE

1 PaBHOYCKOpPEHHOE
MPSIMOJIMHEITHOE IBU)KEHUE,
CBOOOJHOE MaJCHUE TEll,
JIBIKEHUE 110 OKPYKHOCTH,
MHEpLUs, B3aUMOJICUCTBUE Tell,
KoJyieOaTeIbHOE JBUKEHHUE,
pPE30HAHC, BOJIHOBOE JIBUKECHHUE;
g ¢ysusi, OpoyHOBCKOE
IBUKECHHE, CTPOCHHE
KUJKOCTEN U TBEPABIX TEll,
U3MEHeHue o0bemMa Tel pu
HarpeBaHuu (OXJIaXAECHUN),
TEIIOBOE PAaBHOBECHE,
ucnapeHue, KOHIeHcalus,
MJIaBJIECHUE, KPUCTAIIU3AIU,
KHUIIEHUE, BIaKHOCTh BO3]1yXa,
CBSI3b CPEIHEN KMHETUYECKOMN
SHEPTHUH TETUIOBOTO ABUKCHUS
MOJIEKYJI ¢ aOCOJIIOTHOM
TEMIIEpaTypOM, OBBIILICHHE
JaBJICHUS ra3a MpHU ero
HarpeBaHuU

B 3aKPBITOM COCYJE, CBS3b
MeXy mapaMeTpaMu
COCTOSIHMSI Ta3a B
M30IIpOoIIECCax; JEKTpU3aLUs
TeJI, B3aUMOJICVCTBUE 3apsAI0B,
HarpeBaHUe MPOBOJHUKA C
TOKOM, B3aUMOJCUCTBHUE
MarHuTOB, 3JIEKTPOMAarHUTHas




Hpe;maraTb OpI/IF MHAJIBHBIC
MOJXO0/Ibl U PEUICHUS;

- HpOSIBHSITB CHOCO6HOCTL nux
HCIIOJIb30BAHUS B
MO3HaBaTEILHON 1 COIMAILHOM
MPaKTUKE

WHAYKIMS, 1EUCTBUE
MAarHMTHOTO ITOJIS Ha
MIPOBOJHHK C TOKOM

W JIBYDKYIIAKUCS 3apsij,
AJIEKTPOMArHUTHBIC KOIeOaHuUs
Y BOJIHBI, IPSIMOJIMHEHHOE
pacmpocTpaHeHHUE CBETa,
OTpakeHue, IPEIOMIICHHE,
uHTEephepeHIHs, Tu(paKus

Y TIOJISIpU3AIUs CBETA,
JUCTIEPCHS CBETA;
dboTornekrpuueckuii dpdexr,
CBETOBOC JIaBJICHHE,
BO3HHKHOBEHHE JIMHCHYATOTO
CIIEKTpa aToma BOJIOPO/Jia,
€CTECTBEHHAs U UCKYCCTBEHHAS
PaJlMOaKTUBHOCTb;

[1P6 3. Biagenue
OCHOBOITOJIAraFOLIIUMH
(U3HYECKUMU TTOHATUSIMA U
BEIIMYMHAMHU,
XapaKTePU3YIOIIUMU
(hU3HUYECKHE TTPOIIECCHI
(CBSI3aHHBIMM C MEXaHHUYCCKUM
JIBHOKCHHEM, B3aMMOICHCTBHEM
TeJI, MEXaHHYECKUMHU
KoJICOAHMSIMH M BOJIHAMU;
aTOMHO-MOJICKYJISIPHBIM
CTPOCHHEM BEIlECTBa,
TETUIOBBIMU TPOIIECCAMU;
ANEKTPUYECKUM U MAaTHUTHBIM
MIOJISIMH, DJIEKTPUICCKHM TOKOM,
ANEKTPOMArHUTHBIMU
KOJICOAHHSIMH U BOJIHAMU,
ONTUYCCKUMH SIBJICHUSMU;
KBAaHTOBBLIMH SIBIIEHUSIMH,
CTPOCHHEM aToMa U aTOMHOTO
AJ7Ipa, paliOaKTUBHOCTHIO);
BIIaJICHHE
OCHOBOITOJIArarO UMK
aCTPOHOMUYECKUMU
MTOHSITUSIMH, ITO3BOJISTFOIIIMMU
XapaKTepu30BaTh MPOIIECCHI,
MIPOUCXOIAIINE HA 3BE3/1aX, B
3BE3JHBIX CHCTEMAX,

B MEXTAIAKTUYECKOM CpEE;
NBIDKEHNE HEOSCHBIX TEJl,
SBOIIONHIO 3Be3]1 M BeelrenHoir;
I1P6 4. Bnanenue
3aKOHOMEPHOCTSIMH, 3aKOHAMU
Y TEOPUSIMH (3aKOH BCEMHPHOTO
tarorenunsd, I, II u 111 3akoHEI




HeroTona, 3aKk0H coXpaHeHUs
MEXaHUYECKON IHEPTUHU, 3aKOH
COXpaHEHHUS UMITYJIbCa,
MIPUHLUII CYTIEPIIO3ULINH CHIL,
MIPUHIUIT PABHOIIPABHOCTH
MHEPLUUAIbHBIX CUCTEM OTCUETA;
MOJIEKYJIIPHO-KUHETUUYECKYIO
TEOPUIO CTPOCHHUSI BEIIECTBA,
ra3oBbI€ 3aKOHBI, TIEPBBIA 3aKOH
TEPMOJANHAMUKH; 3aKOH
COXpaHEHUs AJIEKTPUUECKOTO
3apsana, 3akoH Kyiona, 3akoH
Oma 1 ygacTka 1ernu, 3aK0H
OMa 119 MOTHOMI
AJIEKTPUYECKOM LIETH, 3aKOH
Jxoyis - JIenua, 3akoH
AJIEKTPOMArHUTHON WHYKIIWH,
3aKOH COXPaHEHUs SHEPIUH,
3aKOH MPSIMOJIMHEWHOTO
pacrpocTpaHeHHUs CBETa, 3aKOH
OTpa)K€HUs CBETA, 3aKOH
MIPEJIOMJICHUS CBETA; 3aKOH
COXpaHEHUs SHEPIHH, 3aKOH
COXpaHEHUs UMITYJIbCa, 3aKOH
COXpaHEHUs JIEKTPUIECKOTO
3aps/ia, 3aKOH COXPaHEHUS
MacCOBOI'0 YMCIIA, TOCTYJIAThI
bopa, 3akoH pagnoakTUBHOTO
pacnaza); yBepeHHOe
HCII0JIb30BaHUE 3aKOHOB U
3aKOHOMEPHOCTEHN IIPH aHAJIN3€E
(bUBUYECKUX SIBJICHUHN U
IIPOLIECCOB;

I1P6 6. Bnanenre OCHOBHBIMU
METOJaMHU HAyYHOTO NTO3HAHUS,
HCIIOTB3YEMBIMH B (DU3UKE:
MPOBOJIUTH MPSIMBIE U
KOCBEHHBIE U3MEPEHUS
(bu3MYECKUX BEIUYNH, BEIOHpas
ONTUMAITBHBIN CIIOCO0
MU3MEPEHUS U UCTIOJIb3YS
W3BECTHBIE METOJIbI OIEHKHU
MOrPEIIHOCTEN U3MEPEHNU,
MIPOBOJIUTH UCCIIEIOBAaHUE
3aBHUCHUMOCTEHN (PU3NIECKIX
BEJINYUH

C MCIOJIb30BAaHUEM MPSIMBIX
WU3MEPECHHH, OOBICHATH
MOJIyYEHHBIEC PE3YJIbTaThI,
UCIOJB3YS PU3UYECKUE TEOPHH,
3aKOHBI U MTOHATUS, U IeNIaTh
BBIBO/JIbI; COOJII0/IaTh PaBHIIa




0e30macHoro TpyAa npu
IIPOBE/IEHUH UCCIIE0BAaHUI

B paMKax y4eOHOro
HKCIEPUMEHTA U y4eOHO-
HCCIIEN0BATEIBbCKON
JEsITeIbHOCTH C
MCTOJIb30BaHUEM HU(POBBIX
M3MEPUTENIBHBIX YCTPOUCTB U
1a00paTOPHOTO 0O0OPYAOBAHMS;
c(OPMHUPOBAHHOCTh
MpECTaBICHUI

0 METO/AX MOJIy4eHHs HayUHbIX
ACTPOHOMUYECKUX 3HAHUM;
I1P6 7. ChopmupoBaHHOCTH
YMEHUS pelIaTh pacueTHbIC
3aJ]auyl C SBHO 3aJJaHHOM
¢bu3nveckoil MoseNbIo,
UCHONb3Ys (PU3NUECKUE 3aKOHbI
Y TIPUHIIMIIBI, HA OCHOBE
aHaJM3a YCIOBHS 3a/1a41
BBIOUpATh (PU3NYECKYIO MOJEIIb,
BBIJICNATH (PU3NIECKHE
BEJIMYMHBI U HOPMYJIBI,
HE00X0IMMBbIE

JUIs €€ PeLeHUs], IPOBOIUTh
pacyeTsl U OLIEHUBATh
peaIbHOCTh MOJIYy4EHHOTO
3HaYeHUs! PU3NYECKON
BEJIMYMHBI; peIIaTh
Ka4eCTBEHHBIC 3a/1a4H,
BBICTPaNBasi JIOTHYECKH
HETMPOTUBOPEUYHBYIO IIETIOUKY
paccyXIaeHU

C OIIOPOM HA U3yUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH

1 GU3HYECKUE SIBICHUS

OK 02. Ucnoib30BaTh
COBpPEeMEHHBbIE CPeACTBA
NMOMCKA, aHAJIN3A

U HHTepnpeTanuu
uHpopmannu

U MHGOPMALUOHHbIE
TeXHOJIOTHH

AJIsl BBINIOJTHEHH S 32124
npodeccuoHaIbLHOM
AeATeJIbHOCTH

JIn4HOCTHBIE PE3YIbTATHI JOJKHBI
OTpa)kaTh B YaCTH IIEHHOCTH
Hay4HOT'O MMO3HAHUS:

- cOpMHUPOBAHHOCTH
MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U
00II1eCTBEHHO TTPAKTUKH,
OCHOBAHHOTO Ha JIUAJIOTe KYJIbTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEro MecTa

B MOJIUKYJIbTYPHOM MUDE;

- COBEPILEHCTBOBAHUE A3BIKOBOU U
YUTATEIbCKOM KYJIbTYPhI KaK
CpelCcTBa B3aUMOJICHCTBUS MEXKTY
JIIOJIbMU U TIO3HAHUSI MUPA;

I1P6 5. YMeHue yuyuThIBaTh
TPaHMIIBI TPUMEHEHUS
W3YYECHHBIX (PU3HUECKUX
MOJIEJIEN: MaTepuaibHas TOUKa,
WHEepLUaIbHask CUCTEMA
OoTCUeTa, UACaATbHBIN a3,
MOJEJIA CTPOCHHUS Ta30B,
KUIKOCTEH U TBEPABIX TEIl,
TOYEYHBIN IIEKTPUUECKUI
3aps, iAepHas MOJIeTh aToMa,
HYKJIOHHasi MOJIeJIb aTOMHOTO
sipa Py perieHur PU3NIeCKUX
3aja4;

ITP6 9. ChopmupoBaHHOCTH
COOCTBEHHOM MO3ULIMHU

110 OTHOIICHUIO K (PU3NUECKON




MertarnpeaMeTHbIe pe3yIbTaThI
JOJKHBI OTPaXKaTh:

OBnazneHne yHUBEpPCAIbHBIMU
y4eOHBIMU MTO3HABATEIbHBIMU
JICUCTBUSAMMU:

B) pabora ¢ uHbopMaIuei:

- BJIaJIETh HABBIKAMH ITOJTyYCHHS
nH(pOpMaLIUY U3 UCTOYHUKOB
Pa3HBIX TUIIOB, CAMOCTOSITENILHO
OCYILIECTBIISThH MOUCK, aHAIIN3,
CHCTEMAaTH3aIHIO U
MHTEpIpeTanio HHPOpMALUU
pa3IMYHBIX BUIOB U GOPM
MIpe/ICTaBIICHHUS;

- CTIIOJIB30BATh CPECTBA
MH(OPMALIMOHHBIX
Y KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI B peIIeHUN
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX U
OpraHM3aIMOHHBIX 33724 C
coOnroeHreM TpeOoBaHU
9PrOHOMUKHU, TEXHUKH
0€3011aCHOCTH, TUTHECHEI,
pecypcocOepexeHus, MPaBOBbIX
Y 3TUYECKUX HOPM, HOPM
H(pOPMaIMOHHOM
0€30MacCHOCTH

uHpOpMaLNH, MOIy4aeMOr U3
Pa3HbIX HCTOYHUKOB, YMEHHUN
UCIIOJIb30BaTh ITU(POBHIE
TEXHOJIOTUH JUIS TIOUCKa,
CTPYKTYpUPOBaHMUS,
UHTEPIIPETalnH U
npecTaBiIeHUs yueOHOM u
HAaYYHO-TIOIYJISIPHOM
uHpOpMALUY; Pa3BUTHE YMEHUN
KPUTHUYECKOTO aHAIIN3a
noJry4aeMoi nHpopmManuu

OK 03. ITnanupoBatb

1 pean3oBbIBATh
co0CTBEHHOE
npogeccHOHAIbHOE

U JIMYHOCTHOE pa3BUTHE,
NpeANpPHUHUMATEIbCKYI0
AesTeJIbHOCTh

B NIpo¢ecCHOHATBHOM
chepe, MCIIO0IB30BATH
3HAHMA 110 IPAaBOBOM

U GUHAHCOBOH
rPaMOTHOCTH

B Pa3/IMYHbIX KH3HEHHbIX
CUTyalUAX

JIMYHOCTHBIE PE3yAbTATHI JOKHBI
OTpakaTh B YaCTH JTyXOBHO-
HPaBCTBEHHOT'O BOCITUTAHHMS:

- CMOCOOHOCTH OILIEHHBATH
CHTYAIIUIO U IPUHUMATH
OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSICH HA MOPATBHO-
HPaBCTBEHHBIC HOPMBI

Y IICHHOCTH;

-0CO3HAHUE JIMIHOTO BKJIA] B
IIOCTPOECHHUE YCTOUUHUBOTO
Oynyuero;

MertamnpeamMeTHbIe Pe3ysIbTaThl
JIOJKHBI OTPaXKaTh:

OgJajicHUE YHUBEPCATbHBIMU
PETYIATHBHBIMH JICHCTBUSIMHU:
a) caMOOpraHu3aIus:

- CaMOCTOSATEIHHO OCYIIECTBIISATh
MO3HABATEIIBHYIO IEATCILHOCTD,
BBISIBJIATH TIPOOJIEMBI, CTABUTH U
(dhopMynupoBaTh COOCTBEHHBIE
3a/1a4d B 00pa30BaTeIIbHON
JeSITEITIbHOCTH

Y )KU3HEHHBIX CUTYaIUsIX;

I1P6 9. CpopmupoBaHHOCTH
COOCTBEHHOW MO3ULIUU

10 OTHOILIEHUIO K (PU3UYECKOU
uHpOpMalLny, MoIy4yaeMoi 13
pa3HBIX HCTOYHUKOB, YMEHHH
UCMOJIb30BaTh IU(POBLIE
TEXHOJIOTUH JIJIS TIOUCKA,
CTPYKTYpUPOBaHHUS,
UHTEpIpeTaluy U
npecTaBiIeHus yueOHOM 1
HAYYHO-TIOMYJISIPHON
nHpOpPMAIINY; Pa3BUTHE YMEHHUN
KPUTHYECKOT'O aHaIN3a
noJjiydaeMoil nudopmanuu




- CaMOCTOSITEIHHO COCTABIISTh
IJIaH PEIIeHUs TPOOIIeMBI

C YUETOM MUMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
MPEIIIOYTEHHI;

0) CaMOKOHTPOJIb:

WCIIOJIb30BaTh IPUEMBI pe)ICKCUU
JUISL OLICHKHU CUTYAaIllH, BEIOOpa
BEPHOTO PEIICHUS;

- YMETh OLIEHUBATh PUCKH U
CBOCBPEMEHHO MPUHUMATh
pElICHUS 110 UX CHIXKEHUIO

OK 04. D¢ dexTnBHO
B3aMMO/IeHCTBOBAThH
U padoraTh
B KOJIJIEKTHBE
U KOMaH/Ie

JIMYHOCTHBIE PE3yNbTAThI 1OJIKHBI
OTpakaTh B YaCTH LICHHOCTH
HAy4YHOT'O MMO3HAHUSA:
-OBJIaJIeBaHNE HaBbIKaMU y4eOHO-
HCCIIEA0BATENBCKOM, IPOEKTHON U
COLMAJIBHON JEATeNbHOCTH;
MeTtanpeameTHble pe3ynbTaThl
JIOJKHBI OTPaXKaTh:

OBnazeHue yHUBEpPCAIbHBIMU
KOMMYHHUKAaTUBHBIMH JEHCTBUSAMMU:
0) COBMECTHasI I€ATEIIbHOCTb:

- IOHUMATh U UCIIOJIb30BaTh
MPEUMYIIIECTBA KOMaHHON

U MHIUBUAYaJIbHON pabOThI;

- BBIOMpPATh TEMATUKYy U METO/IbI
COBMECTHBIX JIEVCTBUN

C Y4ETOM OOIIMX UHTEPECOB U
BO3MOXKHOCTEHN Ka)KJI0T0 YJIeHa
KOJUIEKTHBA,

- IPUHUMATH LIEJIU COBMECTHOM
JeSITeIbHOCTH, OPraHU30BBIBATH U
KOOPJAMHHUPOBATh IEHCTBUSA 11O €€
JOCTUKEHHIO: COCTaBJIATh IJIaH
JIEWCTBUM, PACIIPENIETATh POIU C
y4€TOM MHEHUI yYaCTHHUKOB,
00CYyXIaTh pe3ybTaThbl
COBMECTHOH paboThI;

-OLIEHUBATh KaYeCTBO CBOETO
BKJIaJia M Ka)KJI0T0 Y4aCTHUKA
KOMaH/bl B OOIIHI pe3ynbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;
OBnageHne yHUBEPCATbHBIMU
PETYIATUBHBIMU IEHCTBUAMU:

T') IPUHSATHE ce0sl U IPYTHUX JIIOICH:

- IPUHUMATh MOTHUBBI U
apryMeHThI IPYTHUX JIOACH Mpu
aHaJIM3e Pe3yJIbTaTOB
JIeSITeNIbHOCTH

I1P6 10. OBnageHue ymeHUSIMU
paboTath B rpyme

C BBITIOJTHEHUEM Pa3TMIHBIX
COLIMAJIBHBIX pOJIeH,
IUIAHUPOBATh pabOTy IPYIIIBL,
palMoOHAIIBHO PAaCIpPEAesATh
JESTEeTbHOCTh B HECTaHAAPTHBIX
CUTYyallUsIX, aJIeKBaTHO
OLIEHUBATh BKJIA/ KaXIOTO U3
YYaCTHHUKOB I'PYIIIbI

B PELICHUE PacCMAaTPUBAEMON
poOJIEMBI

OK 05. OcymiecTBJIsAATH
YCTHYI0 H MUCHbMEHHYI0

JImgHOCTHEIE PE3YIbTATHI JOJIXKHBI
OTpaXaThb B 4aCTHU 3CTCTUYCCKOI'O

ITP6 1. ChopmupoBaHHOCTH
IIPEACTABJICHUH O POJIU




KOMMYHUKAIUIO HA
rocyJapcTBeHHOM si3bIKe
Poccuiickoii @exepanuu ¢
yueToM 0CoOeHHOoCTeil
COIHAJIBLHOI0 H
KYJbTYPHOI'0 KOHTEKCTA

BOCIIUTAHUS:
- 3CTETUYECKOE OTHOILLIEHUE K
MUDY, BKITIOYasi 3CTETUKY ObITa,
Hay4HOI'0 U TEXHUYECKOI'O
TBOpPYECTBA, CIIOPTA, TPyAa

1 OOIIECTBEHHBIX OTHOIICHUIA;

B 00JIaCTH MaTPUOTUIECKOTO
BOCIIUTAHMUS IPOSIBIIATH:
-LIEHHOCTHOE OTHOLIEHHUE K
roCyJapCTBEHHbIM CUMBOJIAM,
HCTOPUYECKOMY U IPUPOTHOMY
HacJeAnIo, NaMsATHUKAM,
TpaauuusaM HapoaoB Poccun,
JocTHXeHusIM Poccun B Hayke,
HUCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U
TpyZe;

MeranpeameTHbIE PE3YIbTaThl
JIOJIKHBI OTpaXkaTh:

OBnageHue yHUBEpCATbHBIMU
KOMMYHUKATUBHBIMU JICHCTBUAMH:
a) oOmieHue:

- OCYIIECTBIJISITh KOMMYHUKAIIMH BO
Bcex cepax KU3HH;

- Pa3BEpHYTO U JOTUYHO

M3JIaraTh CBOKO TOUKY 3pEHUS

C UCIIOJb30BAHUEM SI3BIKOBBIX
CPEICTB

U MecTe (PU3UKH U aCTPOHOMUHU
B COBPEMEHHOW HayYHOH
KapTUHE MHpA, O
crucreMooOpasyrolei poiau
¢buzuku

B Pa3BUTUHU €CTECTBEHHBIX HAYK,
TEXHUKU ¥ COBPEMEHHBIX
TEXHOJIOTUi1, 0 BKJIazie
POCCHICKHX U 3apyOeKHBIX
yueHbIX-(DU3UKOB B Pa3BUTHE
HAyK{; TOHUMaHHe (PU3NIECKON
CYIIHOCTH HaOJ01aeMBbIX
SIBJICHUM MUKPOMUDA,
MaKpoOMHUpa U MEraMupa;
[TOHMMAaHUE POJIU ACTPOHOMUHU
B IIPAaKTUYECKOH J1eATEIbHOCTH
YeJIOBEKA U NAJIbHEHIIEM
Hay4YHO-TEXHUYECKOM
pa3sBUTHH, POJIU HUUKU

B (DOPMHUPOBAHUHU KPYTr0o30pa U
(GYHKLIMOHAIBHON IPaMOTHOCTH
YeJIoBeKa JJIsl PeLeHus
IPAKTUYECKUX 3a/1a4

OK 07. ConeiictBoBaTh
COXpPaHEHMIO
OKPpY:KaIolIeH cpeabl,
pecypcocOepexeHuIo,
NPUMEHATH 3HAaHUs 00
U3MEHEeHUM KJIUMAaTa,
NPHHIUIBI
0epexInBOro
NPOU3BOJCTBA,

3¢ pexTUBHO
AeHCTBOBATH

B Ype3BbIYaAWHbIX
CUTyalUAX

JIn4HOCTHBIE PE3yIbTATHI JOJKHBI
OTpaXkaTh B YACTH IKOJIOTHIECKOTO
BOCIIUTAHUS:

- cOpMHUPOBAHHOCTH
3KOJIOTUYECKON KYIbTYpHI,
IOHUMAaHUE BIUSHUS COIUAILHO-
SKOHOMUYECKUX MPOLIECCOB Ha
COCTOSIHHME NPUPOTHON U
COIMAIIBHOU CpeJIbl, OCO3HAHHE
rI100aNBFHOTO XapaKkTepa
9KOJIOTHYECKUX MPOOIIeM;

- IJIAHUPOBAHUE U OCYIIECTBICHUE
JIEWCTBUI B OKPYKAIOIIEH Cpeie Ha
OCHOBE 3HaHHUS LEIEN YCTOMYMBOIO
Pa3BUTHS YEIOBEUECTBA;

AKTUBHOE HEMPUATHE ICUCTBUN,
MIPUHOCSIINX BpeJ OKPYKaOIIEH
cpene

ITP6 8. CpopmMUpOBaHHOCTH
YMEHUS IPUMEHSTh
MOJTyYEeHHbIE 3HAHUS /IS
OOBSICHEHUS! YCIIOBUI
NpoTeKaHHUs PU3NIECKUX
SIBIICHHUI B IPUPOJE U JIJISI
MPUHATHS TPAKTHYECKUX
pELICHHI B TOBCEHEBHOM
JKU3HH U1 00ecTieueHust
6e30macHOCTH NpU OOpaIeHuu
¢ OBITOBBIMH MPUOOpPaMU U
TEXHUYECKUMHU YCTPOCTBaMH,
COXpaHEeHHS 3JJ0POBbS U
COOJIIOICHUSI HOPM
HKOJIOTHYECKOTO MTOBEICHUS B
OKpY>Karollen cpelie;
IIOHUMaHNE HEOOXOMUMOCTH
MPUMEHEHHS JOCTHKEHUH
(U3UKK ¥ TEXHOJIOTUH IS
panroHaIBLHOTO
IPUPOJONOIIB30BAHUS
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IIK 1.1. - [IK1.4
IIK2.1-11K2.8
IIK3.1-11K3.6
I1K4.1-11K4.5
IIKS.1-1IK5.5

TpeOOBaHUS OXpaHbI TPY/a,
HOYKapHOW 6€30I1aCHOCTH U
IIPOU3BOJCTBEHHON CaHUTapHUU B
OpraHu3aluy MUTaHUS;
BUJIbI, HA3HAYEHHUE, ITPaBUIIA
0e30macHOil 3KcILUTyaTaluu
TEXHOJIOTUYECKOTO
obopyoBaHus,
IPOM3BOJICTBEHHOTO MHBEHTApH,
UHCTPYMEHTOB,
BECOM3MEPHUTEIBHBIX TPUOOPOB,
HOCY/Ibl U IIPaBUJIa yXOJa 3a
HUMH;
IpaBUJIa IPOBEICHUS
KOHTPOJILHOTO B3BEUIMBAHUS
IPOIYKTOB;

-TIpaBHUJIa TIOBEPKH

BECOU3MEPHUTEIBHOTO

o0opynoBaHus

I1P6 8. CpopmMUpOBaHHOCTH
YMEHHUSI IPUMEHSATh
MOJTy9YEHHBIC 3HAHHUS [T
OOBSICHEHHS YCIOBUI
NpOTeKaHHUs (PU3NIECKUX
SIBJICHUH B IPUPOJIE U JISI
MPUHSTHSI TPAKTUIECKUX
pELICHHI B TIOBCEIHEBHOM
JKU3HU I 00€CTICUCHHUS
0€301acHOCTH MpU 0OpaIeHUN
¢ OBITOBBIMH NPHOOpaAMH U
TEXHUYECKUMHU YCTPOUCTBAMHU,
COXPAHEHUS 3JI0POBBS U
COOTIOICHHSI HOPM
9KOJIOTHYECKOTO TIOBEJICHUS B
OKpY’Karolleu cpene;
MMOHMMAaHHUE HE0OXOJUMOCTH
MPUMEHEHUS TOCTUKEHHM
(bU3HUKHN ¥ TEXHOJIOTHH st
paIoHaIBHOTO
MIPUPOIONOIB30BaAHUS
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2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIUILIAHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BU/bI Y4eOHO# padoThl

Buna yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrPaMMbl JHCHUIINHBI 106
B T.4. B ()JopMe NPAKTHYeCKOI MOATO0TOBKH 56
1. OcHnoBHoe cogep:kanue 92
B TOM YUCIIE:

TEOpeTU4eCcKoe 00yueHue 50
IIPAKTUYECKHE 3aHITHS 29
1abopaTOPHBIE 3aHATHS 14
2. IIpodeccnoHaATbHO-OPHEHTHPOBAHHOE CO/IePKaHMe 20
B TOM YHCJIE:

IPAKTUYECKHUE 3aHSITUS 20
IIpome:xxyTouynast arrecranus (AuddepeHuMpPOBaHHBIN 3a4eT) 2

12




2.2. TemaTuyecKkuil VIAH U cO/iepP:KaHUe TUCHUILVIMHBI «PU3HKA»

HaumenoBanue Conep:xanue yued0HOro MaTepuasia (0CHOBHOE U NPo(deccHOHAILHO O0BbeM yacoB/B ®opmupyeMble
pa3aesioB U TeM OPHEHTHPOBAHHOE), JTA00PATOPHbIE M NPAKTUYECKHUE 3AHATHS, IPUKJIAJTHOH MOAYJIb | T.4 B (hopme KOMIIeTeHIM U
(nmpu HATMYMH) NPAaKTHYEeCKOM
NMOATOTOBKH
1 2 3 4
Pazgenl. ®usznka u MeTObI HAYYHOI'0 TO3HAHMS 2
Tema 1.1 Coaeprxanue yueOHOIo MaTepuasa 2 OKO03
Beenenne @dusmka - Hayka o mpupone. HayuHele MeTOIbl NMO3HAHUS OKpy»Karoliero mupa. Poib OKO5
SKCHEPUMEHTAa W TEOPHHM B IPOLIECCE IMO3HAHHS MPHUPOJABL. DKCIEPHUMEHT B (DU3HKE.
MopenupoBanue (puznyecKux siBlIeHUM U nporeccoB. Hayunsie runoressl. dusnueckue
3aKOHBl M TeOpuu. ['paHMIBl TPUMEHHUMOCTH (HU3UYECKUX 3aKOHOB. [IpuHIUMT
cooTBeTcTBUs. Poib 1 MecTo pu3uku B GOPMUPOBAHUN COBPEMEHHOM Hay4YHOU KapTHHBI
MUPA, B IPAKTHYECKON AEATEIBHOCTH JIIOIEH
Paznen 2. Mexanuka 16/10 OKO1
Tema 2.1 Coaeprxanue yueOHOro MaTepuaJa 2 OKO02
Kunemaruka Mexannueckoe aBuKeHHE. OTHOCUTENIBHOCTh MeXaHHuYecKoro JBmxeHus. Cucrema OK04
orcuera. Tpaekropusi. Ilepemernenne, CKOpocTh (CpemHSsE CKOPOCTh, MIHOBEHHas OKO05
CKOpOCTh) U YCKOpEHUE MaTepUalIbHOW TOUYKH, UX MPOEKIIUH HA OCU CUCTEMbI KOOP/MHAT. OKO07
CroxxeHre MepeMelIeHU U CI0KEHHE CKOpocTel. PaBHOMEpPHOE M PaBHOYCKOPEHHOE IIK 1.1. - TIK1.4
IpSIMOJIMHEHHOE JBMKeHHE. [ paduKi 3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, 1K2.1-ITK2.8
NyTH U TEpeMelleHHUss MaTepuaJbHOM TOUKM OT BpemeHH. CBoOOIHOE MajeHHeE. T1K3.1-T1K3.6
Yckopenue cBoboHoro najgeHus. Kpuponunelnoe nBrxeHue. /Jgusicenie mamepuaibHou I1K4.1-I1K4.5
MOYKU NO OKPYICHOCMU. Yenosas ckopocms, aunelinas ckopocms. Ilepuoo u yacmoma. TS, 1-TTKS. 5
Llenmpocmpemumenvroe yckopenue
IMpakTuyeckue 3aHATHSA 212
1. MI3yueHue ABMKEHUS IApUKa B BI3KOH JKUAKOCTH.
Tema 2.2 Coaepxanue yueOHOro MaTepuaJa 2
Jlunamunka [Ipunnnn otHocuTensHOCTH ["anunes. [lepoiii 3akoH HeroToHa. IHEpLManbHbIE CHUCTEMBI

orcuera. Macca tena. Cuna. Ilpunuun cynepnoszunuu cui. Bropoii 3akon HeroToHa 115
MaTepuaIbHON TOYKU B MHepImanpHou cucteme otcuera (MCO). Tperuit 3akon HeroToHa
JUIS MaTepUabHBIX TOYEK. 3aKOH BceMUpHoro tiaroreHus. Cuna tspkectu. llepsas
KocMHueckas ckopocth. Bec tena. Cuna ynpyroctu. 3akon ['yka. Cuna tpenus. Cyxoe

TPCHUC. Cuna TPCHUA CKOJIBXXCHUA U CHUJIA TPCHUSA IMOKOS. KOZ—)(I)(I)I/IL[I/ICHT TPCHUA. Cuna
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CONMPOTUBJICHHUA MpHU ABUXCHUHU TCJIa B JKUIAKOCTU WM Trasc. HOCTYHaTeHLHOC n
BpalareabHOe IBUKCHUE a0COIIOTHO TBEPIOTO Teja. MOMEHT CHIIbI OTHOCHUTEIILHO OCH
BpanieHus. [1nedo cunbl. YcnoBus paBHoBecus TBepaoro tena B UCO

IIpakTnyeckue 3aHATHS

2.HccrnenoBanue 3aBHCUMOCTH CHJI YIPYTOCTH, BO3HHKAIOMIUX B JAe(hopMupoBaHHOMN
MPYXUHE U PE3NHOBOM 00pa3lie OT BEJIUUMHBI UX JIehOpMallnu.

2/2

Tema2.3
3aKOHBI COXPAHCHUS
B MEXAaHUKE

Conep:xanue yueOHOro MaTepuasa:

NmMnynsc maTepuaibHOW TOYKH, CHCTEMBl MaTe€pHalbHBIX ToueK. MMmynbC cuiibl U
M3MEHEHHE UMITYJIbca Tella. 3aKOoH coxpaHeHus umiynbea B MCO. PeakTuBHOE TBUKEHHE.
Pabota cunbl. MomHOCTb cunbl. Kunemuueckas snepeusi mamepuaivrou mouxu. Teopema
00 W3MEHEHWUM KUHETHUYECKOW »sHepruu. [lomenyuanvhas sHepeus. lloTeHIMabHAS
SHeprusi ymnpyro nedopMupoBaHHOW MpyxHHBL. [loTeHunanbHas >Heprus Tena BOIU3U
noBepxHoctu 3emiu. [loTeHIManbHBIE M HEMOTEHUMANbHbIE CHJIBL. CBsA3b PabOThI
HEMOTEHUUAIbHBIX CHUJI C U3MEHEHHUEM MEXaHUYECKON PHEPruu CHUCTEMbl Tel. 3aKOH
COXpaHEHUS MEXaHWYECKOW YHEPTUU. YTIPYrue U HEYIPYrue CTOIKHOBEHUS

IlpakTH4yecKkue 3aHATHSA

3.I/ICCJ'IG,I[OBaHI/Ie CBA3HU pa6OTBI CHJIBI C U3MCHEHHEM MEXaHHYECKOH OHCPI'UHU TCJia

2/2

IIpodeccuonajibHO OpHEeHTHPOBAHHOE COJlePKAHUE (COePKAHUE TPUKIIATHOTO
MOIYJIs1)

HpaKaneCKne 3aHATHUSA

3TexHuueckue yCTpoiicTBa M MPaKTHUECKOE IPUMEHEHHUE: 1IETTHbIE U PEMEHHBIE epeaayH,
MOAIIHUITHUKHY.
4PemieHue 3ajja4 NPaKTUUYECKON HaNpaBICHHOCTH

44

Pazgen 3. MoJiekyJisipH

ast PU3NKA U TEPMOJAMHAMHKA

22/12

Tema3.1
OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKON TEOPUHU

Conep:xanue y4eOHOro MaTepuaJia:

OCHOBHBIE MOJIO)KEHUSI MOJIEKYJISIPHO-KMHETUYECKOM Teopuu. BpoyHOBCKOE NBHKEHHE.
Hugpgysus. Xapaxmep oeudxcenus u 63aumooleticmsus wacmuy eewecmea. Mooenu
CmMpoeHUs 2azo8, HCUOKOCMeU U meepovix mei U 00bACHEeHUe CB0UCME Geujecmea Ha
ocHose smux moodeneu. Macca u pazmepsl Mosiekyi. KonmnuectBo BemectBa. [loctossaaast
ABoranpo. Tennosoe pagnogecue. Temnepamypa u ee uszmepenue. Lllkana memnepamyp
Lenvcus. Mopenb naeansHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KHHETHYECKOU
TEOpUHU UJEANTBHOTO Ta3a. AOCONIOTHAS TeMIepaTypa Kak Mepa CpelHeld KHHETUYECKOM
SHEpPIruyu TEIUIOBOrO JBWKEHUS 4dacTull rasza. lllkana temneparyp KenbBuna. YpaBHeHue
MenpeneeBa-Knaneipona. 3akoH JlanproHa. ['a3oBbie3akonsl. M3ompoueccsl B

NACAJIbHOM ra3€ ¢ HIOCTOSIHHBIM KOJMYCCTBOM BCUICCTBA: NU30TCPpMA, U30X0pa, H306apa

OKO1
OKO02
OKO3
OKO04
OKO05
OKO07
K 1.1. - TIK1.4
[1K2.1-T1K2.8
I1K3.1-I1IK3.6
[1K4.1-I1K4.5
TIK5.1-T1KS.5
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IIpakTHYecKHe 3aHATHA

5.I/I3MepeHI/IC MacCChbl BO31yXa KJIaCCHOM KOMHaTe. HCCJ’ICI{OBaHI/Ie 3aBUCUMOCTH MCKIY
InmapaMeTpaMu COCTOSAHUA pa3pCKCHHOI'O ra3a

2/2

JlabopaTopHble 3aHATUA

l.I/IByLIeHI/ICOI[HOFO N3 U30IIPOLECCOB

2/2

Tema 3.2
OCHOBBI
TEPMOIUHAMUKHU

Conep:kanue y4yeOHOro MaTepuaJa:

Tepmoounamuueckasn cucmema. BHYTpeHHSS SHEPTUs TEPMOAMHAMUYECKON CHCTEMBI U
crocobbl ee wusMeHeHus. KonuyectBo TemnoTsl M paboTta. BHyTpeHHsAs sHeprus
OJIHOATOMHOTO HJICAJIBHOrO Ta3a. Bupl Termionepenadn: TEIONpOBOIHOCTb, KOHBEKLIHS,
m3nydenue. TemnoeMkocTh Tena. YjenbHas TEIUIOEMKOCTh BenlecTBa. KoimuecTBo
TEIUIOTHI NpH Teruionepenade. [lepguviil 3akon mepmoounamuxu. IIpuMeHeHne nepBoro
3aKOHa TEPMOAMHAMMKHU K H30mpoleccaM. ['paduueckas uHTepnperanusi paboThl rasa.
Tennogvle mawiunvl. Ilpunyunsvt dericmeusi mennoswvix mawun. [Ipeodpa3oBaHust SHEPrUn
B TeruioBbIX MamuHax. Kosdduuuent noneznoro neiictBus (nanee — KII/) TemioBoii
Mamunbl. [Hukn Kaprno m ero KIIJ.Btopoit 3akon Tepmonunamuku. HeoOpaTtumocth
MIPOLIECCOB B MPUPOJIE. IKon02uyecKue npodiemvl meniodIHepeemuKy

HpaKanecmle 3aHATHUSA

6 I/I3MepeHHe yI[CJ'IBHOﬁ TCIIIIOCMKOCTH

2/2

Tema 3.3

ArperaTHble COCTOSHUS
BellecTa U (ha3oBbie
nepexoabl

Conep:xaHue y4eOHOro MaTepuaJia:

Ilapoobpaszosanue u Kowoencayus. Hcnapenue u Kunenue. Yoenvnas menioma
napooopaszoeanus. 3a8UcCUMOCmb memMnepamypvbl KuneHus om oagienus. Aoconromuas u
OMHOCUMENbHASL  GlAdNCHOCMb  8030yxa.  Hacwiwennwviti  nap.  Teepdoe  merno.
Kpucmannuueckue u amopguvie mena. Anusomponusi ceoticme kpucmannos. uokue
kpucmannvl. Cogpemennvie mamepuanvl. Ilnasnenue u xpucmaniusayus. Yoenvnas
menioma niasnenus. Cyonumayus. Ypasuenue mennogozo banranca

JlabopaTopHble 3aHATHS

2. OnpeneneHue BIaXXHOCTH BO3AyXa

2/2

IIpodeccnonaibHO OpEHTHPOBAHHOE COJePKaAHUE (COIePKAHNE TPUKIIATHOTO
MO/1YJIfA)

IIpakTHYecKHe 3aHATHA

7 TexHUYECKHWE YCTPOWCTBA M TPAKTUYECKOE NPUMEHEHHE: TEPMOMETpP, Oapomerp.
Omnpenenenre Macchl BO3[yXa B KOMHAT€ HAa OCHOBE H3MEpeHUl oObeMa KOMHATHI,
JIABJICHUS Y TEMIIEpATypbl BO3yXa B HEM.

4/4
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8 TexHuueckue ycTpoicTBa M MNPAKTUYECKOE IPUMEHEHHUE: JIBUIaTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJIOIMIBHUK, KOHIUIIMOHED, TEXHOJIOTUH ITOIY4YE€HUS! COBPEMEHHBIX
MaTepuasoB, B TOM YMCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH

Paznend.DiekTpoamHamMuka

24/14

Temad.1
DJIeKTpOCTaTUKa

Conep:xanue yueOHOro MaTepuasa:

Onexmpuszayus men. Onekmpuueckuti 3apad. J|Ba BHUIA DIIEKTPUUYECKUX 3apsIOB.
[IpoBOIHMKHN, AMAIIEKTPUKU U TOIYIPOBOJHUKH. 3aKOH COXPAHEHHS 3IIEKTPUUECKOTO
3apsga. BzaumoneiictBue 3apsnoB. 3akoH Kynona. Dnektpudeckoe nojie. HanpskeHHOCTb
3JEKTpUYECKOro 1mons. [IpuHUMI Cynepno3uluu SJIEKTPUYECKUX TMoied. JInHum
HAMpPsDKEHHOCTH  DJIEKTPUYEcCKoro mojs. Pabora cuim  3JeKTPOCTATHYECKOTO  IOJIA.
[Totennman. PazHocts norennuanos. [[poBOAHUKY 1 AUDIIEKTPUKH B DJIEKTPOCTATUIECKOM
none.  JludnekTpuueckas — MPOHHMIIAEMOCTb.  JJIEKTPOeMKOCcTb.  Kouodencamop.
DIEKTPOEMKOCTh IJIOCKOr0 KOHJIEHCATOpa. DHEPIUsl 3apsyKEHHOr0 KOHJIEHCATOpa

IlpakTH4yecKkue 3aHATHSA

9l3MepeHHe 3JEKTPOSMKOCTH KOHJICHCATOpa

2/2

Tema4.2
TlocTostHHBII

SHGKTpI/I‘ICCKI/Iﬁ TOK.

Toxu B pa3nmnuHbIX
cpenax

Conep:xanue yueOHOro MaTepuasa:

Onekmpuueckuti mok. Ycnosus cywecmeosanus snekmpuyecko2o moxa. HMcmounuxu
moxa. Cuna moka. Ilocmoaunviii mok. Hanpsowcenue. 3axon Oma Ons yuacmka yenu.
Dnekmpuueckoe conpomuenenue. Yoenvnoe conpomuenenue seujecmaa.
Ilocnedosamenvhoe, napannenvHoe, cmeulaHHoe coeduHeHue nposooHuxos. Paboma
anekmpuiecko2o moxa. 3axon Jwcoyna-Jlenya. MowHocmsb 31eKmpuiecko2o moka.
Dnekmpoosudicywas cuia u HympenHee conpomueieHue UcCmoynuka moxa. 3axon Oma
0J151 NOIHOU (3aMKHYmMOU) diekmpuyeckou yenu. Kopomroe 3amvikanue.

OnekmpouHas npoBooUMOCMb MEEPObIX Memalos. 3a8UCUMOCHb  CONPOMUBTIEHUS.
memannog om memnepamypsl. Ceepxnpoeooumocms. INeKmpudeckuil moK 6 8aKyyme.
Ceoticmea snexkmponubix nyykog. Ilonynposoonuku. CobcmeenHas U NpuMecHas
npogooumocms  nonynposoonuxos. Ceoticmeéa p-N-nepexooa. Ilonynposoonuxossie
npubopvl.  DnekmpuyecKuill MoK 6 pacmeopax U  pacnideax — 1eKmpoaumos.
Onexmporumuueckas ouccoyuayusi. IAeKmpoaus. ONeKmpuuyecKuti mox 6 2da3ax.
Camocmosmenvubviti u Hecamocmosmenvuwvill pazpsao. Moanus. Ilhazma

JlaboparopHble 3aHATUA

3. 3yyeHne CMEIaHHOTO COEINHEHHS PE3UCTOPOB.
4. U3mepeHnue 31eKTPOABUKYIIEH CUITbI HCTOYHUKA TOKA U €70 BHYTPEHHETO
COIPOTUBJIICHUS

4/4

Tema 4.3

Coaep:xaHue yueOHOro MaTepuaJia

OKO1
OKO02
OKO3
OK04
OKO5
OKO07
I[IK 1.1. - TIK1.4
[1IK2.1-I1K2.8
I1K3.1-I1IK3.6
[1K4.1-I1K4.5
TIK5.1-T1KS.5
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MarauTtHoe 1oJe.
DJIeKTpOMarHuTHast
WHIYKIHASA

ITocTosiHHBIE MarHuTHL. B3auMojeicTBUE MOCTOSHHBIX MarHUTOB. MarHuTHOE TOJIE.
Bekrop marautHoi unaykuuu. [IpuHuun cyneprno3unuu. JIMHUM MarHuTHON MHAYKIWH.
KapTuna n1vHMIA MarHuTHOM WHAYKUWH TOJS MMOCTOSHHBIX MarHMTOB. MarHuTHOE moJie
MPOBOJHUKA € TOKOM. KapTuHa JNMHMN MOJIg JJIMHHOTO MPSIMOTO MPOBOJHHUKA U
3aMKHYTOTO  KOJIBIIEBOIO MPOBOJAHUKA, KaTylIKM ¢ TOKoM. OmbeIT  Opcrena.
B3aumogeiicTBrue npoBOAHUKOB ¢ TOKOM. Cua Amnepa, ee mooynv u nanpasienue. Cuna
Jlopenya, ee moodynv u manpasénenue. J|BUxeHUe 3aps>KEHHOM YacTUIIBI B OJJHOPOTHOM
MarHuTHoM mnoJje. Pabota cunel Jlopenua. Aerenue snexkmpomacnumuoii unoykyuu. [1oTox
BeKTOpa MarHUTHON MHAYKUMH. DJIC uMHAyKuuu. 3aKOH 3JIEKTPOMArHUTHOM MHAYKLNU
@apaneda. BuxpeBoe »snexkTpuyeckoe Moje. DJIEKTPOABHXKYILAS CUJIa HHAYKLHH B
MIPOBOJIHUKE, JBIKYIIEMCS MMOCTYNATEeIbHO B OJHOPOJHOM MarHUTHOM moje. [IpaBuiio
Jlenna. Unoyxmuenocmo. Henenue camoundykyuu. IC camoundykyuu. DHEPrUs
MAarHUTHOTO TOJIS KaTYIIKH C TOKOM. JIeKmpOoMazHUmMHoOe noJe

IlpakTH4yecKkue 3aHATHSA

10M3y4yeHre MarHuTHOTO MOJISI KaTYIIKU ¢ TOkoM. VccnenoBanue 1eiCTBUS IOCTOSTHHOTO 2\2

Mar"HuTa Ha paMKy ¢ TOKOM

JlabopaTopHbie3aHATHSA 2/2

5. V3yuenue sBieHUs 2JEKTPOMAarHUTHON MHIYKIIUU

IIpodeccnonanbHO OPUEHTHPOBAHHOE COJepKAHNE (COMEPKAHUE TPUKJIIATHOTO 4/4

MOIYJIs1)

IIpakTHYecKHe 3aHATHA

11 TexHuueckue yCTpPOWCTBA W NPAKTUYECKOE IPUMEHEHHME: HCTOYHUKHA TOKa,

3JIEKTpOHArpeBarTebHble MPUOOPHI, MHIYKIIMOHHAS TeYb.

12:Mepbl  27eKTpOOE30MaCHOCTH,  DJIEKTPOCTaTHYeCKash  3alluTa,  3a3eMIICHUE

JIEKTPOIPUOOPOB, KOPOTKOE 3aMbIKAaHHE
Pa3nenS.KoseGaHusi MBOJIHBI 20/12 OKO01
Tema 5.1 Coaepxkanue y4eOHOIro MaTepuaJa 4 OKO02
MexaHndyecKkuen KoneGarenpras cucrtema. CBoOoHBIE KOebanust. ['apmonnueckue konebanus. [lepuos, OK04
DIEKTPOMAarHUTHEIE 4yacToTa, amIuuTyaa U ¢asza konebanuil. IlpyXuHHBI MasTHUK. MaTteMaTHuecKuit OKO05
KOJIeOaH s MasiTHUK. YpaBHCHHE TapMOHMYECKHMX Koyebanmii. KnHemarnueckoe W JIWHAMHYECKOE OKO07

ONMCaHHe KoJIeOaTeNbHOrO JBMKEHUs. lIpeBpaleHne >HEpPruu NpH TapMOHUYECKHX IIK 1.1. - TIK1.4

KoneOanusx. CBs3b aMIUIMTYIABl KOJCOAHWI HCXOMHON BEIMYHMHBI C aMIUIATYION ITK2.1-TIK2.8

KonebaHuii ee ckopocth U yckopeHus. KoneGarenbHblit KoHTYp. CBOOOIHBIE TIK3.1-TIK3.6

AJIEKTPOMAarHUTHbIE KOJeOaHus B U1€aIbHOM KOJ1e0aTeIbHOM KOHTYpE. AHAIOTHS MEXKIY gig }'gigg

MCXAaHUYCCKUMU W DBJICKTPOMArHUTHBIMU KOJICOAHHMSIMH. (I)opMyna Tomcona. 3akoH
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COXPAaHEHUS DHEPruu B HUJCATLHOM KOJIEOATENTbHOM KOHTYype. BBIHYXICHHBIE
MexaHuueckue konebanus. Pe3zonanc. Pe3onaHcHas kpuBas. By aeHHubie
AJIEKTPOMArHUTHBIE Konebanus. [lepemennuiii mok. CuUHycouoanbHblli nepemeHHblll MoK.
Mownocms nepemenno2o moxka. AMIUIUTYTHOE U JAEMCTBYIOIee 3HAUEHUE CHJIbI TOKa U
HanpsokeHus.  Ipaumcgpopmamop.  Ilpouzsoocmeo,  nepedaua u  nompebnenue
NeKMPU4ecKoll dHepeu. DKOJIOTUYECKUE PUCKH IPU TMPOU3BOJACTBE AIEKTPUUYECKOM
sHepruu. Kynvmypa ucnonb308anus 51eKmposHepeull 8 NO8CeOHEBHOU IHCUZHU

IIpakTnyeckue 3aHsATHS

13 HccrnenoBanue 3aBUCUMOCTH NEpUOJia MANIbIX KOoJeOaHHWH Ipy3a Ha HUTH OT JJIMHBI
HUTU M MacChl Tpy3a.

2/2

Tema 5.2
MexaHu4eckue u
3JIEKTPOMATrHUTHBIE
BOJIHBI

Coaep:xaHue yueOHOro MaTepuaJia

MexaHnunueckue BOJIHbI, yCiI0BuUs pacnpocTpanenus. [lepuoa. CkopocTh pacrpocTpaHeHHS
u JumHa BoJHBI. llomepednbie u mponoibHBIE BOJMHBL. MHTEpdepeHmms u mudpakuus
MexaHuueckux BoJH. 3BYK. CkopocTh 3BykKa. I'pomkocTh 3Byka. Beicota ToHa. TemOp
3ByKa. OJIEKTPOMArHUTHBIE BOJIHBL. Ycno6us usnyueHusi 31eKmpOMASHUMHBIX GOJH.
Bszaumnas opuenrtanus BekTopoB E, B m v B anekTpomMarHuTHOW BOJIHE B BaKyyMe.
CBolicTBa 3JEKTPOMarHUTHBIX BOJH: OTpPaXEHHE, MPEIOMIICHHE, IOJISIpU3ALINS,
mudpakius, uHTephepeHuus. CKoOpocTh  3JeKTpOMarHuTHbIX  BonH.  Illkama
AJIEKTPOMAarHUTHBIX BOJH. [IpuMeHEeHHe 3JeKTPOMarHUTHBIX BOJH B TEXHUKE U OBITY.
[IpuHuunel  paguocBsi3M W TeNeBUJEHUA. Paauonokauus. IrnekmpomazHumHoe
3a2ps3Henue oOKpyicarujeli cpeobvl

Tema 5.3
Onruka

[IpssmonuHEtHOE pacpOCTpaHEHNE CBETA B OMHOPOAHOM cpexe. JIyd cera. OTpaxeHue
cBeTa. 3aKOHbl OTpakeHUs cBera. IlocTpoeHMe H300pakeHUIl B IUIOCKOM 3€pKalle.
[Ipenomnenue cBera. 3aKOHBI TpeNOMIIEHHS cBeTa. AOCOMIOTHBIM IOKa3aTelb
npenomieHus. [oHoe BHyTpeHHee oTpaskeHue. IIpenenbHbIi yroil oJIHOTO BHYTPEHHETO
orpaxkenus. [ucnepcus cera. CinoxHblil coctaB Oenoro ceera. LBer. CoOuparomiue u
paccenBaromye JTUH3bL. ToHKas uH3a. POKYCHOE PACCTOSIHUE U ONITUYECKAs CUIa TOHKOU
muH3bL. [locTpoenune nzobpaskeHH B cOOMparomuX U paccenBaronux JuH3ax. Gopmyna
TOHKOW JIMH3Bl. YBEJIMYEHHE, JaBaemMoe JMH30M. Ilpemensl npumMeHHMOCTH
reomerpuueckoil ontuku. MuTtepdepenuus csera. KorepeHTHbIE MCTOUYHUKHU. Y CIOBHUS
HaOJIIO/IeHNsT MAaKCUMYMOB W MHMHUMYMOB B MHTEpP(GEpPEHIIMOHHOW KapTUHE OT IBYX
CcHH(]A3HBIX KOT€PEHTHBIX MCTOUHUKOB. [ludpakuus cBera. AudpakimoHHas perierka.
VYcnoBue HaOMOAEHNS T1aBHBIX MAaKCUMYMOB IIPH Ma/IeHUU MOHOXPOMAaTHYECKOTO CBETa
Ha U pakuuoHHyI0 pemeTky. [lonspuzanus ceera

IIpakTuyeckue 3aHATHSA
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14HabmoieHne aucrepcun CBeTa

2/2

JlaGopaTopHble 3aHATHS 4/4

6. 3Mepenue nokasaresns npeaoMIIeHUs CTEKIIa

7. UccnenoBanue CBOMCTB M300paKeHHUH B JIMH3AX

IIpogeccnonanbHO OpHEHTHPOBAHHOE COJlep:KaHMe (Coep:KaHue TPUKJIAJTHOTO 4/4

MO/1YJIfA)

IIpakTnyeckune 3aHsATHS

15: TexHuueckue yCTpOMCTBAa M MPAKTHUUECKOE NMPUMEHEHHE: TEHEepaTop MEePEeMEHHOIO

ToKa, Tenedon, CBU-nieup.

16: Buapbl uznyuenuit. Bunel cexktpoB. CrnekTpbl ucnyckanus. CreKTpbl MOTJIOIIEHUS.

CrnexTpanbHbIi aHaJM3. CrnextpanbHble KJIACChI 3BE3/.

VYuerpaduoneroBoensnyuenue. UnppakpacHoensnyuenue. PearrenoBckuenyyn. Uxmnpupo

naucoiictBa.lllkana 31eKTpOMarHUTHBIX U3Ty4EeHUI
Pa3nen6.0cHOBBI cienNaILHOI TEOPUU OTHOCUTEIbHOCTH 2 OKO1
Tema 6.1 Coaep:kanue y4eGHOro MaTepuaia 2 OKO02
OcHOBBI TEOpUH I'paHuLbl MPUMEHUMOCTH Kiaccuueckoil mexaHuku. [locTynaTel cneuuanbHOR Teopuu OK04
OTHOCHUTCJIBHOCTH OTHOCHUTCJIBHOCTH: HMHBAPUMAHTHOCTbL MOJYJISL CKOPOCTH CBE€Ta B BaKyyme, HNPUHIUII OKO5

OTHOCUTEJIbHOCTH OiHIITelHAa. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMe]IeHue

BPEMEHH U COKpAIICHHUE JUIMHBI. DHEPrusi U UMIYJIbC CBOOOAHOM YacTulbl. CBSA3b Macchl

C SHEepruel U UMITyJIbCOM CBOOOJHOM YacTHIIbl. DHEPTHsl MOKOsI CBOOOIHON YaCTHUIIbI
Paznen7.KBanroBasipusnka 14/8 OKO1
Tema7.1 Coaep:kanue y4eGHOro MaTepuaia 2 OKO02
DneMeHTBI ®oronsl. Popmyna [lnanka cBs3u 3Heprun GoToHa ¢ €ro YacTOTON. DHEPrusi U UMIYJIbC OK04
KBaHTOBOW ONTUKH ¢borona. Omkpwimue u ucciredosanue pomosghgpexma. Onvimoi A.I. Cmonemosa. 3akoHul OKO05

Gdomosgppexma. Ypasuenue Oinwmetina 01 gomosrppexma. "Kpacnas epanuya” OKO07

Gpomosghgpexma. Jlasnenue ceema. Onvimui I1.H. Jlebedesa. Xumuueckoe Oeticmeue cgema HK 1.1. - TIK1.4
Tema 7.2 Conep:kanue y4yeOHOro MaTepuasa 2 TK2.1-TIK2.8
CrpoeHnue atoma Mogens aroma Tomcona. OmbiTel Pesepdopna mo ucciegoBaHHIO CTPOCHHUS aTOMA. giiizgﬁig

[Tnanerapnas moaens aroma. [loctynarer bopa. Mznydenue u nornomenrne GoToHOB mpu HKS:I-HKS: 5

IIEPEX0/I€ aTOMa C OJJHOTO YPOBHS PHEPTHM Ha Apyroi. Buasl ciektpoB. CriekTp ypoBHEN
SHEpPrHMM aroMa Bojopoaa. BomHoBble cBoiicTBa uactul. Bosubl ne bpoins.
KopmyckynsgpHo-BomHOBOM — ayanu3m. Judpakuums SIEKTpOHOB B KpHCTaax.
CrioHTaHHOE M BBIHY)KJIEHHOE M3JTydyeHHe. Y CTpONCTBO M MPUHIMI paboThI j1a3epa

IIpakTHYecKkne 3aHATHA
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17HabmioeHue TMHERYATOro CIIeKTpa

2/2

Tema 7.3
ATtoMHOE S1po

Copep:kanue y4eOHOTro MaTepuaa

Metoapl  HaOMIOAEHUS W PETUCTPAlMM  JJIEMEHTAapHBIX  dYacTil.  OTKpBITHE
paauoaktuBHOCTH. OmbIThl Pe3epdopna mo ompeneneHuio cocTaBa paguOaKTUBHOTO
u3nydyenus. CoiicTBa anbda-, 6era-, raMMa-u3iydeHus. BiausiHue paguoakTHBHOCTH Ha
XKHUBbIe oOpraHu3Mbl. OTKppITHE NpPOTOHA U HeWTpoHa. HykiioHHas wmozenb sapa
Ieiizenbepra-MBanenko. 3apsa sapa. MaccoBoe uucio siapa. M3oronsl. Anbga-pacna.
DNEeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacmnaj. ['amma-uznydenue. 3aKOoH paliOaKTUBHOTO
pacmaza. DHepTus CBsI3U HYKJIOHOB B sifpe. SnepHbie cuibl. JlegekT Maccsl sapa. SnepHbie
peakuuu. [lenenue u cuntes suep. Anepuslii peaktop. TepmosiaepHblil cuntes. [lpodremol
U nepcnekmusvl s0epHol dHepeemuKu. IKoI02udecKue acnekmol 0epHol SHEPTEeTUKU.
DnemeHTapHble YacTUllbl. OTKpbITHE MO3UTPOoHA. DyHIaMEHTANIbHbBIE B3aUMOJICHCTBUS

HpaKanecmle 3aHATHSA

18U ccnenoBanue TpeKOB YacTuil (110 TOTOBBIM (oTorpadusim)

2/2

IIpodeccuonajibHO OpHEeHTHPOBAHHOE COJlePKAHUE (COePKAHUE TPUKIIATHOTO
MOIYJIs1)

HpaKanecmle 3aHATHUSA

19/lenoBast urpa: IloHATHS, CBA3aHHBIE C W3YYEHHEM METOJIOB HAYYHOTO MO3HAHUS:
sIBJICHUE, HAYYHBIN (DaKT, TUNoTe3a, prusnueckas BeIUYHHA, 3aKOH, Teopusl, HabI0eHHE,
9KCIIEPUMEHT, MOJIEIIMPOBAHKE, MOJIEb, U3MEPEHUE.

20. TexHnYecKue yCTPOMUCTBA U MPAKTHUECKOE IPUMEHEHHUE: (POTOIEMEHT, (OTOAATUHK,
COJIHEYHas Oatapes, CBETOAMO, CIIEKTPOCKOII, Ja3ep, KBAHTOBBIA KOMIIbIOTED, JO3UMETP,
KaMmepa BuibcoHa, siiepHbli peakTop, aroMHasi 0omba

44

Pa3nes 8.2s1eMeHTHI aCTPOHOMMH U ACTPOPU3MKH

6/2

Tema 8.1
DJeMeHThl aCTPOHOMUU
U acTpou3UKU

Conep:xxanue yueOHOro MaTepuaJa

Bun 3Be3gHoro ueGa. Co3Be3nusi, ApKHE 3BE37bl, IJIAHETHI, UX BUIMUMOE JBI)XCHHE.
Conneunas cucrema. [lmanersl 3eMHO# rTpymnmbl. [lnaHeTsl-ruranTel. Manble Tena
Conneunoii cuctembl. Comaie, ¢orochepa u armocdepa. ConHedHass aKTHBHOCTD.
Ucrounuk sneprum CosHLA W 3Be31. 3B€3/bl, UX OCHOBHBIE XapaKTEPUCTHKU: Macca,
CBETUMOCTh,  paaWlyC, TeMIlepaTypa, WX  B3aUMOCBS3b.  3BE3[bI  TJIABHOM
MOCTE0BATeIbHOCTH. 3aBUCUMOCTh ''Macca - CBETUMOCTH" JJig 3Be3] TJIaBHOU
MOCJIeI0BAaTeILHOCTH. BHyTpeHHee cTpoeHue 3Be3n. COBpEeMEHHBIC MPEJCTaBICHUS O
MPOUCXOKACHUHN U 3BoOIMU CoHIAa U 3Be3/. JTambl )KU3HU 3Be31. Mneunsiil [1yTh -
Hama ["anmaktuka. CniupanbHas cTpykTypa ["anakTuku, pacnpenesieHue 38€3/1, Ta3a v MbUIH.
ITonoxxenue n aewxenne Connna B [Namaktuke. [lnockas u cheprueckas moJICUCTEMBI

OKO01
OKO02
OKO03
OKO05
OKO07

20




lanaktuku. Tunsl ramaktuk. PaguoranakTvukyu W KBasapbl. UepHblE ABIPBI B sApax
ranakTuk. Beenennas. Pacmmpenue Beenennoit. 3akon Xa066ma. Pazberanue rajgakTuk.
Teopust bonbmoro B3psiBa. Mogens «ropsiueit Beenennoi». MacmtabHast CTpyKTypa
Bcenennoii. Meraranaktuka. Hepenenasie mpo0aeMbl aCTpOHOMHUH

JlabopaTopHble 3aHATHSA 212
8. HabGironeHust HeBOOPY)KEHHBIM IJIa30M C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUIIOKESHUHN JIJIS1 ONPEACTICHHS MOJI0KEHU HeOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy:
OCHOBHBIE co3Be31usi CeBEepHOTO MOJTYIIApHUs U IPKHUE 3BE3/bI
Ipomexyrounas arrectanus (JuddepeHunpoBanHbiii 3auer) 2
Bcero 106
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3. YCJIOBUA PEAJIM3AIIMA ITPOT'PAMMBI YYEBHOM JUCIATLIMHBI

3.1. MaTepuajJbHO-TEXHHYECKOE O0ecreueHne
Kaouner: ®usuku, ocHameHHsl B coorBeTcTBUH ¢ OITOIT

3.2. YyeOHo-MeTOoAN4YECKOE 00ecreueHue

Jis  peanu3anuu  MporpaMMbl  OMOMMOTEYHBIA (OHI HMEeT TMeYaTHBIE U JJICKTPOHHBIC
oOpa3oBaTenbHble M WH(OPMALMOHHBIE PECYpChl ISl HCIOJIb30BaHUA B 00pa3oBaTEIbHOM

npolecce.

I/IHq)OpMaIII/IOHHOQ o0ecneyeHue oﬁyqe}mﬂ o JTMCHUIIJINHE

Jia peanuzanuu nporpamMmbl OMOIMOTEUHBI (OH MMEET MeyaTHble U DJIECKTPOHHBIE
oOpa3oBaTenbHble W WH(OPMALMOHHBIC PECYpPChl IS WCIOJB30BaHUS B 00pa3oBaTEIILHOM

mporiecce.
3.2.1. OcHOBHBbIE NeYaTHbIE H JIEKTPOHHbIE U3TAHUS

1. Miakumes, I'. . ®usuka. 10 knacc. ba3osslii U yriayonéunsiii yposuu /I'. 5.
Mskumies, b. b. Byxosues, H. H. Corckuii; ITog pen. IlapdentseBoit H.A., - 10-¢ u3n.,
nepepaboranHoe u gomnoiaHeHHoe - M.:Ilpocsemenne, 2024. - 432 c¢. - ISBN 978-5-09-
112178-0- Tekcr : anexkrponnsiid. - URL: https://znanium.com/catalog/ document/447179—
Pexxum noctyna: no noanucke

2. Miskumes, I'. . @usuka. 11 xnacc. ba3oseiil u yray6nénnsiii yposuu /I, 5.
Mskumes, b. b. byxosues, H. H. Corckuii; Ilox pen. IlapdentseBoit H.A., - 10-¢ u3n.,
nepepadboranHoe u nomnonHeHHoe - M.:IIpocsemenue, 2024, - 436 c¢. - ISBN 978-5-09-
112179-7- Texkcr : anekrponnsiid. - URL: https://znanium.com/catalog/document/447187—
Pexxum octyma: 1o noanucke

3. ®wusuka. O6meoOpazoBarenpubiii uka gaas CIIO : smekrpoHHas ¢opma
yuebnuka / H. C. IlypsimeBa, H. E. BaxeeBckas, /. A. HcaeB [u ap.]. - Mocksa :
[Tpoceemenne, 2024. - 512 c. - ISBN 978-5-09-115771-0. - Tekcr : anekrponHsiid. - URL:
https://znanium.ru/catalog/product/2125341— Pesxum mocTyma: mo mOIMUCKe.

4. ®wusuka. ba3ossrii ypoBeHs. [IpakTHKyM [0 PEIICHHIO 33/1a4 : yueOHOe mocodue,
pa3paboTaHHOE B KOMIUIEKTE C YYE€OHHMKOM Ui 00pa3oBaTeibHBIX OpraHU3alui,
peanu3yronmx 00pa3oBaTeIbHbIE IPOrPAMMBI CPETHETO MPOPECCHOHATBHOTO 00pa30BaAHMS
/ H. C. Ilypsiiena, H. E. Baxeesckas, /. A. Hcaes, B. M. Yapyrus. — 2-e usn., crep. -
Mockaa : IIpocsemienne, 2025. - 240 c. — (Yuebnuk CII1O). - ISBN 978-5-09-124947-7. -
Texcr : onexkrponnsiit. - URL: https://znanium.ru/catalog/product/2202344— Pexum
JOCTyTA: 10 MOIHUCKE.

3.2.2. JlonoJiHUTEIbHbIE HCTOYHUKH:

1. Axkcenosa, E. H. O6mas ¢usuka. Mexanuka (rinaBsl Kypcea) : yuyeOHOe mocodue s
CIIO / E. H. AkcenoBa. — 2-e m3j., crep. — Cankr-IlerepOypr : Jlanp, 2024. — 128 c. — ISBN
978-5-507-50307-0. — Texkcrt : 21ekTpoHHbIi // JIaHb : 371€eKTpOHHO-0MOIMOTeYHas cucTeMa. —
URL.: https://e.lanbook.com/book/417869— Pexxum gocTyma: 1t aBTOPH3. MOJIb30BATEICH.

2. AxkcenoBa, E. H. OOmas ¢usuka. DneKTpuuecTBO M MarHetusM (TJIaBbl Kypca) :
yuebnoe nmocodue s CITO / E. H. AkcenoBa. — 2-e usn., crep. — Cankr-IletepOypr : Jlans,
2024. — 112 c¢. — ISBN 978-5-507-51639-1. — TekcT : 37eKTpOHHBIH // JIaHb : 3IE€KTPOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/426257— Pexum moctyma: s
aBTOPH3. M10JIb30BATENEH

3. babaes, B. C. COopHUK pa3HOYPOBHEBBIX 3a7a4 Mo (uU3uKe : yueOHOe mocoOue s
CIIO / B. C. babGaeB. — 2-¢ u3na., crep. — Canxt-IletepOypr : Jlans, 2024. — 252 c. — ISBN
978-5-507-49824-6. — Texkcr : 251eKTpOHHBIH // JIaHb : 27IeKTpOHHO-OMOIMOTEUHAs cCUCcTEMa. —
URL: https://e.lanbook.com/book/403850— Pexwum moctyma: Ui aBTOpHU3. MOJIB30BATEINEH

4, byxwman, H. C. Ynpaxnenus no ¢usuke : yaeonoe nmocoodue ms CI1IO / H. C. byxman.
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— 3-e u3n., crep. — Cankr-IlerepOypr : Jlansp, 2025. — 96 c. — ISBN 978-5-507-50641-5. —

Texcr: onexkrpoHHslii / Jlamp :  snekTpoHHO-OMOnMoreunas cucrema. —  URL:
https://e.lanbook.com/book/453179— Pexxum poctyma: s aBTOpHU3. MOJIb30BATENICH.

5. 3y6oBa, H. B. Mexanuka. COOpHUK T€CTOBBIX 3a1a4 : yueOHoe nocodue mist CIT1O / H.
B. 3y6oBa. — Cankr-IlerepOypr : Jlanb, 2024. — 148 c. — ISBN 978-5-507-49757-7. — Tekcr :
AJICKTPOHHBIN // Jlanb : AIIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/428120. — Pexxum moctyma: i aBTOPH3. MOJIb30BATEIICH.

6. [TonikoBa, E. A. OcHOBBI MOJIeKyIsIpHOM TeTIo(Gu3uKH. ['a30Bo€ M )KUIAKOE COCTOSTHUE
BeniecTBa : yuebnoe mocobue anst CI10 / E. A. Tlonkosa, . — CankTt-IlerepOypr : Jlans, 2025. —
156 c¢. — ISBN 978-5-507-51454-0. — Tekct : »31ekTpoHHBIN // JlaHb : BJIEKTPOHHO-

oubnmuoteunas cucrema. — URL: https://e.lanbook.com/book/450815). — Pexxum aoctyna: as
ABTOPH3. MOJIb30BATEIICH.

7. [IpakTHKyM 10 pemeHuro 3a1a4 oomero Kypeca pusuku. Mexanuka : yueOnoe nocobue
st CITO / H. 1. Kanamaukos, T. B. Koteipno, C. JI. Kycros, I'. I'. Cniupun. — 2-e u3ja., crep.
— Cankr-Ilerepoypr : Jlamp, 2024. — 292 c. — ISBN 978-5-507-50313-1. — Tekcr :
3JICKTPOHHBIHN // Jlanb : AICKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/417887— Pexwum qoctyma: Jijisi aBTOPHU3. OJIb30BaTEICH

8. CaxabueB, U. A. Actponomus / M. A. CaxabueB, ®. M. CabupoBa. — CaHKT-
[TeTepOypr : Jlanb, 2024. — 124 ¢.— ISBN 978-5-507-48157-6. — Tekcr : anexkTpoHHEI // JlaHb
. aIIeKTpoHHO-OMOmmoreynas cucrema. — URL: https://e.lanbook.com/book/367412— Pexum
JOCTYTIA: JIJIsl aBTOPHU3. TIOJIH30BATEIICH.

3.2.3. UuTepHeT-pecypchbl:

1. Enunast kosuteKnus mudpoBeIX 00pa3oBaTelIbHbIX PECYPCOB. —
Pexxum nocryna:http://school-collection.edu.ru/catalog/pupil/?subject=30

2. Otkpsitas ¢u3uka.—Pexum nocryma:
http://www.physics.ru/courses/op25part2/design/index.htm

DrexTpoHHO-6ubMoTeunas cucreMa «Jlanp» — URL: https://e.lanbook.com/
DneKTpoHHO-0nOIHoTeuHas cuctemMa «3Hannym» — URL: https://znanium.com/
Hayunast anekrponnas oubmuoreka «eLibrary» — URL: https://elibrary.ru/
[Tnarpopma SAKnacc — Pexxum mocryma: http://www. yaklass.ru /

Poccuiickas anmekTpoHHas 1mkojia — Pexxum mocryma: http://www.resh.edu.ru/
Omuka.ru.  — Pesxxum noctyna: http://www.fizika.ru

OUIIU (BITP 11 xmacc) — Peskum gocryma: http://www.fipi.ru /

10. ®enepanbHblii moptai «Poccuiickoe obpaszosanme» - http://www.edu.ru/
11. bubnunoreka LIOK, ypox ®usuka, 10-11kmacc.

OO NOUL AW
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUMA JTUCIIUIIJIMHDbI

Koa u HauMeHOBaHHEe

(popMupyembIx
KOMIIeTeHIIMH

Pasznen/Tema

THI olleHOYHBIX
MeponpUusTHI

OKO1.Bp16uparbcriocoOsl
pelieHus 3a1aq
npodeCCHOHATLHON
JeSTEIbHOCTH
MPUMEHUTEIIHHO K
Pa3TUYHBIM KOHTEKCTaM

Pazgen2.Temnr 2.1.,2.2., 2.3.
Pazgen3.Temrn13.1.,3.2.,3.3.
Pazgend. Temni4.1.,4.2., 4.3.
PazgenS.Temnr 5.1.,5.2., 5.3.
Pa3nen6.Tema 6.1.

Pazgen 7. Temnr 7.1, 7.2, 7.3.

Pazgen 8. Tema 8.1

OK 02. Ucnonp30BarTh
COBPEMEHHBIE CPEJICTBA
IIOMCKa, aHAJIN3a U
HWHTEpIpEeTaIN
uHbOpMaINU 1
nH(pOpMaIMOHHBIE
TEXHOJIOTUU JIJIS
BBLIIOJIHEHHS 33134

Pazgen2.Temnr 2.1.,2.2., 2.3.
Pasgen3.Temn13.1.,3.2.,3.3.
Pazngend.Temni4.1.,4.2., 4.3.
PazgenS.Temnr 5.1.,5.2., 5.3.
Paznen 6. Tema 6.1.

Pazgen 7. Temnr 7.1, 7.2,7.3.
Pa3gen 8. Tema 8.1

npodeccnoHaTEHOM

IEeITEIbHOCTU

OK 03. [lmanupoBats 1 Pa3zgenl.Tema 1.1.
peann30BbIBATh Pasgen3.Temn13.1.,3.2.,3.3.
COOCTBEHHOE Pazpgend. Temni4.1.,4.2., 4.3.

npodeccuoHanbHOe U
JIMYHOCTHOE PAa3BUTHE,
MpeANPUHUMATEIBCKYIO
JESTEIBHOCTD B
npodeccruonanbHoil chepe,
HCIIOJIB30BATh 3HAHHUSA 110
MIPaBOBON M (PMHAHCOBOM
IPaMOTHOCTH B Pa3JINYHBIX
YKU3HEHHBIX CUTYaIUsIX

Pasnen 8. Tema 8.1

OK 04. O¢dpexTrBHO
B3aUMOJICMICTBOBATh U
paboTtath

B KOJIJICKTHBE U KOMaH/IE

Pazpen2.Temsr 2.1.,2.2., 2.3.
Pazgen3.Temn13.1.,3.2.,3.3.
Pazngend. Temri4.1.,4.2., 4.3
PazgenS5.Temsr 5.1.,5.2., 5.3.
Pasznen 6 Tema 6.1.

Pazgen 7. Temnr 7.1, 7.2, 7,3

OK 05. OcyiecTBasiTh
YCTHYIO ¥ TUCHMEHHYIO
KOMMYHUKAIUIO

Ha TOCYIapCTBEHHOM SI3bIKE
Poccutickoit denepanuu ¢
y4eToM ocoOeHHOCTeN
COLIMAJIBHOTO U
KYJIbTYPHOTO KOHTEKCTa

Paznenl.

Pazgen2.Temsr 2.1.,2.2., 2.3.
Pazpgen3.Temr13.1.,3.2.,3.3.
Pazgend. Temri4.1.,4.2., 4.3
PazgenS.Temnr 5.1.,5.2., 5.3.
Pazgen6.Tema 6.1.

Pazgen 7. Temwr 7.1, 7.2, 7.3
Pazgen 8. Tema 8.1

OK 07. CopneiicTBoBaTh
COXPaHEHHUIO
OKpY>Karolleu Cpebl,
pecypcocOEpeKeHHUIO,

Pazgen2.Temnr 2.1.,2.2., 2.3.
Pazgen3.Temn13.1.,3.2.,3.3.
Pazgend. Temni4.1.,4.2.,4.3
PazgenS.Temsr 5.1.,5.2., 5.3.

- YCTHBIU OIIPOC;
OpOoHTAIBHBIN OIPOC;
HaOJII0/IEHUE 3aX010M
BBITIOJTHEHUS JTA0OPATOPHBIX
3aHATHI;

OILICHKA BBITTOJIHEHUS
1a00paTOPHBIX 3aHATHUIA;

OIICHKA MPAaKTHYECKUX 3aJaHUI

perieHns Ka4eCTBEHHBIX,

pacyeTHBIX NPOoQPecCHOHATBHO

OpPUEHTUPOBAHHBIX 3a7a4);
OIICHKA TSCTOBBIX 3aIaHMI;
3auer
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MIPUMEHSATH 3HAHUS 00
M3MEHEHHUH KIIMMaTa
JJIPUHITUIIBI OEPEkKIIUBOTO
MIPOU3BO/ICTBA,

3¢ PeKTUBHO AEHCTBOBATH
B UPE3BbIYAHBIX

Pasnen 7. Temur 7.1, 7.2
Pasnen 8. Tema 8.1

CUTYAIUAX
IIK 1.1. -TIK1.4 Pazpgen2.Temnr 2.1.,2.2., 2.3.
IIK2.1-I1K2.8 Pazgen3.Temri3.1.,3.2.,3.3.
I1K3.1-11K3.6 Pasnend. Temsi4.1.,4.2.,4.3
I1K4.1-11K4.5 Pasnens. Temsr 5.1.,5.2., 5.3.
IIK5.1-I1K5.5

Pazgen 7. Temnr 7.1, 7.2

25



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 716455383911024633342339769422330336394534850038
Bnageney ManwHa HaTanbs HWUKonaeeHa

OeicTevTened C 25.02.2026 no 25.02.2027



http://www.tcpdf.org

		2026-04-24T23:44:57+0500




