[IpaBuTennscTBO JIeHUHTpagACKOH 001acTH
Komutet obmiero u npodeccnonaabHOro 00pa3oBaHus
JleHuHrpaackoi 0061acTu
['ocynapcTBeHHOE aBTOHOMHOE 00Pa30BaTEIBLHOE YUPEIKICHUE
BbICIIEro oOpa3oBaHus JIeHuHrpaackoi odmacTu
«l"aTYNHCKMI rOCYTapCTBEHHBIN YHUBEPCUTET»

PABOYAS ITPOTPAMMA YUEBHOTI'O ITPEJIMETA
OVIIL.06 «Duznka»

[To npodeccun/cienanibHOCTH CPEAHETO MPOHECCUOHATHLHOTO 00pa30BaHuUs
15.02.19 «CBapounoe mpousBoacTBo» [IpeameTHas obnacts: O61eoopa3zoBaTebHas
MOJITOTOBKA
[Tpoduns: (coruanabHO-3KOHOMUYECKUN/ TEXHOJIOTUUECKUA/
€CTECTBEHHO-HAYYHBIN/TYMaHUTAPHBIN )
®dopma 00y4eHus - OUHas

I'aTynna

2025



Pabouas mporpamma y4yeOHOro mpeameTa pa3padoTaHa B COOTBETCTBHM C
TpeboBanusiMu DenepaibHOro rocyJapCTBEHHOr0 00pa30BaTeIbHOIO CTaHAapTa AJis
ciennasibHOocTH 15.02.19 CBapouyHoe NPOU3BOACTBO, YTBEPKIAECHHOIO IPUKA30M
Munucrepcta npocsetienus PO ot 30 HosiOpst 2023r. Ne907, 3aperucTpupoBaHHOTO
MunuctepctBoM toctuiuu PO 29 nexadbps 2023 r (per. Ne 76769) u npumepHoii
nporpammbl  npeameta  OVILO6  «®usuka»  mna  npodeccuoHaabHBIX

00pa30BaTeNbHBIX OPTaHU3AIIHA.
Opranuzarus — pazpadotuuk: [[AOY BO JIO «I"aTuuHCKUIA TOCY1apCTBEHHBIN
YHUBEPCUTET

Pazpabotunku:
M.B. Hedenosa npenoaBaTes BhICIIEH KaTETOPHU.

PaccmoTpena Ha 3acejaHuu IPeIMETHO-ITUKIIOBOM KOMUCCUU, TPOTOKOJT Ne 2
ot 15 nekabpst 2025 r.

IIpencenarens nmpeaMeTHO-UMKIOBOM Komuccnu - Kapcakosa H.H.



COJIEP)KAHUE

1. OBIIIAA XAPAKTEPHUCTHKA PABOYEMH 3
[TPOI'PAMMbI YUEBHOU JUCHUITJIMHBI

no

CTPYKTYPA ¥ COJIEP)KAHUE YYEBHOM 25 IUCLIUITIAHBI
3. YCJOBUS PEAJIM3ALIUN VYEBHOM 26
JTIACHUTUIMHBI

4. ®OHJ OLIEHOYHBLIX CPEJICTB 29



1. OBILIASI XAPAKTEPUCTUKA PABOYEI TTIPOTPAMMBI VUEBHOI
JTIACTTUTUTNHBI

1.1. OO6meobpazoBaTeabHas IUCLMILINHA «Dusukay
ABJIETCS 0053aTeNIbHON YacThio 00111€00pa30BaTENLHOTO IIMKIIa 00pa30BaTEeIbHON
nporpammsl B cootBeTcTBUH ¢ @I'OC CIIO no cnennansHoctu 15.02.19
CBapo4HO€ MTPOU3BOICTBO,
peanu3yemMbIx Ha 0a3e OCHOBHOTO o0Iero oopa3oBanus. [Iporpamma paspaboTtana
Ha ocHoBaHMH TpeboBanmiit ®I'OC cpennero obmero oopazoBanus, OemxepaabHOM
oOpa3oBaTenbHON TPOTrpaMMbl C y4eTOM NPOheCCHOHATBHOW HAIMPaBICHHOCTH
MOJIy4aeMOM CIeUaTbHOCTH.

1.2. lenu u uIaHUpyEMbIC PE3YIbTATHl OCBOCHHS TUCITUILTAHEIL:

1.2.1. Lenu u 3a0a41 TUCUMILIAHBI:

Conepxanue mporpaMMbl 00II€00pa3oBaTebHON AUCIUIIMHBL Dusuka
HaIpaBJICHO HA IOCTUKEHUE CICTYIONINX EeH:
* QopmupoBaHue y OOydYalOmMUXCSd YBEPEHHOCTH B ILIEHHOCTH OOpa3oBaHus,
3HAYUMOCTH (PU3UYECKUX 3HAHUN i1 COBPEMEHHOTO KBAIU(PUIIMPOBAHHOTO
CIEIUAIKNCTA MPU OCYIIECTBICHUH €ro MPOo(PeCcCHOHANbHOMN A TEIbHOCTH;
* (GhopMHUpPOBaHUE €CTECTBEHHO-HAYYHON TPaMOTHOCTH;
* OBJAJCHUE CieNU(PUUECcKO CUCTEMON (PU3NYECKUX TOHSTHM, TEPMUHOJIOTUEH U
CHUMBOJIMKOM;
* OCBOCHHE OCHOBHBIX (DU3NYECKUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTE;
* OBJAJCHUE OCHOBHBIMM  METOJIaMU  HAYYHOTO  TIO3HAHUS  TPUPOJIBI,
UCIIOJB3YeMbIMU B (u3uKe (HAOIIOJeHUE, ONMHCaHWuEe, U3MEPEHHE, BBIIBUKCHHE
TUIIOTE3, MPOBEJICHUE SKCIIEPUMEHTA);
* OBJIaJICHME YMEHHSIMU 0OpaldaThiBaTh JIaHHBIC HKCIEPUMEHTa, OOBSICHATH
MOJTyYEHHBIE PE3YyJbTaThl, yCTaHABJIMBATh 3aBUCUMOCTH MEXAY (U3UYECKUMHU
BEJIMUMHAMU B HAOJII0/Ia€MOM SIBJICHUU, JIEJIaTh BHIBO/IbI;
* (opmupoBanue yMeHHs pemiaTh (GUMYECKHE 3aJauyd  Pa3HbIX YpPOBHEHU
CJIO’KHOCTH,;
* pa3BUTHE T[I03HABATEIBHBIX MHTEPECOB, HHTEIUICKTyIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEH B Mporiecce MPUOOPETEHUS 3HAHUM C HCIIOIh30BAHUEM PA3THMUHBIX
HMCTOYHUKOB HH(POPMAIIMM U COBPEMEHHBIX HH(GOPMAIIMOHHBIX TEXHOJIOTHIA;
yMeHu# (popmMyIupoBaTh U 0OOCHOBBIBATh COOCTBEHHYIO TO3UITUIO 1O OTHOIIICHUIO
K (pusnueckoit nHbOpMAaIIIK, TOTydYaeMOi U3 Pa3HbIX HCTOYHUKOB;
* BOCIHTaHUE YYBCTBA FOPJOCTU 32 POCCUICKYIO (M3UYECKYIO HAYKY.



OcBoenue kypca OVYIIL.06 «Duszukay npeanongaracT pelieHue CIeayIIX 3a1ay:

* npuoOpeTeHne 3HaHUM O (yHIAMEHTAIBHBIX (U3UYECKUX 3aKOHAX, JEKAIIUX B
OCHOBE COBPEMEHHOW (U3NYECKOM KAPTUHBI MHUpPA, MPUHLIUIOB JEHCTBUS
TEXHUUYECKUX YCTPOMCTB M IPOU3BOACTBEHHBIX IPOLIECCOB, O HamMOOJEEe Ba)KHBIX
OTKPBITUSX B 00MacT (PU3HMKH, OKA3aBILIUX ONPEICISIONIEE BIMSHUE HAa PAa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

*  IIOHUMaHHE puznyeckoit CYILIIHOCTH SIBJICHUH, HPOSBIISIOLINXCSA
IPOU3BOJCTBEHHON AESTEIBbHOCTH;

* OCBOEHHME CIIOCOOOB HUCHOJB30BaHUS (PU3NYECKUX 3HAHUN ISl MPAKTUYECKUX U
npo(ecCHOHANBHBIX 33734, OOBACHEHUS  SBJICHUA  TPOU3BOACTBEHHBIX U
TE€XHOJOTHUYECKUX MPOIECCOB, MPHUHIIMIIOB TEXHUYECKUX MPUOOPOB U YCTPOMCTB,
oOecrniedeHuns: 6e30MacHOCTH MTPOU3BOCTBA U OXPAHBI IPUPOJIHI;

* (hopMUpOBaHME YMEHUN pellaTh Y4eOHO-TIPAKTUYECKUE 3aauyd  (PU3HYECKOIo
coJiep KaHus ¢ y4ETOM MpohecCHOHANbHONW HAIIPaBIEHHOCTH;

* NpuoOpETEeHHE ONbITa MO3HAHUS U CAaMONO3HAHMS, YMEHUN CTaBUTh 3aJaud U
pemaTh NpoosIeMbl ¢ y4€TOM NPOPECCUOHAIBHON HAPaBICHHOCTH;

* (popMuUpOBaHHE YMEHUH HCKaTh, aHAJIM3UPOBaTb U 00pabaThIBaTh (PUINYECKYIO
uHpOpMaIUIO ¢ YYETOM IPOo(HeCcCHOHATIBHON HAIIPABIEHHOCTH;

* MOATrOTOBKA O0YYaIOUIMXCA K YCIEIIHOMY OCBOCHHUIO JUCIUILIMH U MOZYJIEH
1po(heCcCHOHATIBHOTO LIUKIIA: (dbopMUpOBaHKE Y HUX YMEHUH U ONbITa
NEeSATEIbHOCTH, XapaKTEpHBIX IJs nOpodeccril / TOIDKHOCTEH CllyKalluX WIH
CHEUATbHOCTEH,  IMOJY4YaeMbIX B  MNPOPECCHOHAIBHBIX  00pa30BaTEIbHBIX
OpraHu3alusIX;

* MOATOTOBKA K (hOPMHUPOBAHHUIO OOIIMX KOMIETEHIUM OyAylIero CrenuaiucTa:
caMo00pa30BaHusl, KOMMYHUKALIMK, MPOSIBICHUS TPAXKAAHCKO - MATPUOTHUECKOU
MO3UIINHU, COTPYAHUYECTBA, NPUHATHSA PEIICHUN B CTAHIAPTHOM M HECTAHAAPTHOU
CUTYaIMsIX, TPOCKTUPOBAHUS, TTPOBEACHHS (PU3NMUECKUX U3MEpeHUid, 3 (HEKTUBHOTO
u 0€30IaCHOTO HCIOJB30BAaHUS PA3JIMYHBIX TEXHUUECKUX YCTPOMCTB, COOJIIOJCHUS
IpaBuJI OXpaHbl TpyJa Npu padore ¢ (PU3nIecKMMHU MpudopaMu U 000pyJOBAHUEM.

Oco0OeHHOCTh (DOPMHUPOBAHMSI COBOKYIHOCTH 3ajady HM3y4eHUs (PU3MKHU 7S
CUCTEMbl  CpPEIHEro  MNpo(ecCHOHANIbHOIO  O0pa3oBaHUs  3aKIlOYaeTcs B
HEOOXOJMMOCTH pealu3aluu Mpo(eccuoHANbHON HAIMpaBIEHHOCTH pPEIaeMbIX
3as1a4, yuéta 0coOeHHOCTE! chephl NeSITETbHOCTH Oy IyIIUX CIEIIUATICTOB.

B pe3ynbraTe 0CBOCHHS TUCHUIUIMHBI 00YYarOIHICs JOJIKEH 3HATh:

* CMBIC TOHATUI: (U3NYECKOE SBJICHHE, TMIIOTE3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aMMOJICICTBHE, AJIEKTPOMArHUTHOE MOJie, BOJHA, (POTOH, aTOM, ATOMHOE SIJIpO,
MOHM3UPYIOIINE U3ITyUCHNUS;

* CMBICT (U3WYECKUX BEIMYMH: CKOPOCTh, YCKOPEHHWE, Macca, CHJa, WMITYJIbC,
paboTa, MexaHUYecKas DHEPrHs, BHYTPEHHSS dHEPrus, aOCONIOTHAs TemrepaTypa,
CpenmHsisi KHHETHYeCKas »DHEPIrus YacTUI[ BEIIEeCTBA, KOJIMYECTBO TETUIOTHI,
DJIEMEHTAPHBIN DJIEKTPUUYECKUN 3apsL;

* CMBICTT (DU3MYECKHX 3aKOHOB KIIACCHYECKOW MEXaHMKH, BCEMHUPHOTO TATOTEHUS,
COXpaHEHHUS DSHEPTUH, HMITYyJIbca M DJIEKTPUYECKOro 3apsiia, TEepPMOIUHAMUKH,
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AIIEKTPOMArHUTHOU MHAYKIMHU, (OTOdDDEKTa;
* BKJIJl POCCHICKUX U 3apyOeXHBIX YUCHBIX, OKa3aBIIUX HAUOOJbIIEE BIUSHUE HA
pa3BuTHE (DUBUKH;

B pe3ynbraTe 0CBOCHHS TUCHUIUIMHBI O0YYaIOIIHICS TOIKEH YMETh:

* MPOBOJUTH HAOIIOCHUS, MJIAHUPOBATH U BBITIOJIHATH HKCIIEPUMEHTHI,

* BBIJIBUTATh TUTIOTE3BI U CTPOUTH MOJIETIH;

* IPUMEHATH TOJyYCHHbIC 3HAHUS MO (U3MKe AN OOBACHEHUS PazHOOOpPa3HBIX
(U3NYECKUX SIBICHUN W CBOWCTB BEIIECTB,

* IPAKTUYECKU UCIOJIb30BaTh (PU3UUECKUE 3HAHUS,

* OILICHMBATh JJOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU MH(OpMaIuy;

* HCIOJb30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHHUS ISl PELICHUS MPaKTUYECKUX
3a/lady TIOBCEAHEBHOM >KM3HHU, oOecreueHusi O0e30MacCHOCTH COOCTBEHHOW KHU3HH,
PaLMOHAIBHOTIO MIPUPOIONOIB30BaHUS U OXPaHbl OKPY KAIOLIEH Cpebl;

* ONMCHIBATh U OOBSCHATH (PU3NUYECKUE SIBICHUS U CBOWMCTBA TEJ: CBOMCTBA ra3os,
KHUAKOCTEH M TBEPABIX TN, AJIEKTPOMATHUTHYIO WHAYKIIMIO, PacIpOCTpaHEHHE
AJIGKTPOMArHUTHBIX BOJH, BOJHOBBIC CBOMCTBA CBETa; M3MyYEHHE U TOTJIOIICHHE
cBeTa aToMoM; PoTorh(DeKT;

* OTJIHMYATh TUIOTE3bI OT HAYYHBIX TEOPHUH;

* JIe7aTh BHIBOJBI HA OCHOBE SKCIIEPUMEHTAIBHBIX TaHHBIX;

* MPHUBOJIUTH TPUMEpPHI, TOKA3BIBAIOIINE, YTO: HAONIONCHUA U DKCIEPUMEHT
SBIIIIOTCS OCHOBOM JUIsl BBIABM)KEHUS THMIIOTE3 M TEOPUM, MO3BOJSIOT MPOBEPUTH
UCTUHHOCTh TEOPETUYECKUX BBIBOJIOB; (U3MYECKass TEOPHUsl JAeT BO3MOXKHOCTh
OOBSICHATH U3BECTHBIC SIBICHUS MPUPOJBI U HAy4dHbIE (DAKThI, MIPEACKA3BIBATH €I
HEU3BECTHBIC SBJICHUS;

* MPUBOJUTH TPUMEPHI MPAKTUYECKOTO UCIOJIb30BAaHUS (U3MUECKUX 3HAHHM:
3aKOHOB MEXaHUKH, TEPMOJAMHAMUKH U DJICKTPOJIMHAMUKYU B YHEPTETUKE; PA3IIMYHBIX
BUJIOB DJIEKTPOMArHUTHBIX M3IYYCHHUN ISl Pa3BUTHS Pagio U TEICKOMMYHUKAIIUH,
KBaHTOBOW (PU3UKH B CO3/IAHHUH SIIEPHOUN SHEPIeTUKH, J1a3€POB;

* BOCIPUHMMATh M HAa OCHOBE MOJyYEHHBIX 3HAHWUH CAMOCTOSITETHHO OIICHHBATH
uH(popManuio, CoZEepKaLLyOCS B COOOIICHUSIX CMU, WNHurepHere,
HAYYHOTIOMYJISIPHBIX CTATHAX;

* MPUMEHSTH TOTyYEHHBIC 3HAHUS JJI pelIeHus] GU3NUECKUX 3a/1a4;

* ONpenenaTh Xapakrep (PU3NYECKOTo mporecca o rpaduky, Tadmuie, hopmyrne®;
U3MEPATH Pl (PU3HUECKUX BEJIUYUH, IPEACTABIISAA PE3YJIbTaThl U3MEPEHUN C yUETOM
MX TTOTrPENTHOCTEH.

1.2.2. Tlnanupyembie pe3yJIbTaThl OCBOEHHUS 0011e00pa30BaTeIbHON NUCIUILINHEI B
cootBercTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO



Kox m HanMeHOBaHHe
t¢opmupyembIx
KOMIIeTeHITU I

H.nalmpyeMble PE3YyIbTAThl 0OCBOCHUA TUCIHUIIIMHbI

JINYHOCTHBIE U MeTanpeIMeTHbIe
pe3yJbTaThl

IIpenmeTHBIE pe3yabTAThI

OK 01. BeibupaTs crioco0bt
perieHus 3a1a4
poeCcCHOHATIBHOM JIeATEIbHOCTH
PUMEHUTEIILHO K Pa3IHIHBIM
KOHTEKCTaM

B wacTH TpyIOBOTO BOCIIMTAHHMS: -
TOTOBHOCTH K

TPYAY, OCO3HAHKE LIEHHOCTH
MacTepcTBa, TPYAONIO0HE;

- TOTOBHOCTH K aKTHBHO
NEeSITeIbHOCTH

TEXHOJIOTHYECKON U COLIMATIbHOMN
HaMPaBJICHHOCTH, CIIOCOOHOCTh
WHUIMUPOBATH, IJIAHUPOBATh U
CaMOCTOSITEITHHO BBITIOJHATh
TaKyo JeSITeITbHOCTD;

- UHTEpeC K pa3iInyHbIM chepam
Mpo(heCCHOHAIBHOMN IEATEIIEHOCTH.

OBnaneHue YHUBEPCAIbHBIMHY]
Y4eOHBIMU MO3HABATEIILHBIMH
IEelICTBUSIMHU:

a) 0a30BbIC JJOTMUECKUE TCUCTBUS:
- CaMOCTOSITENBHO (HOPMYITHPOBATH
W aKTyalTu3UpOBaTh MPOOIIEMY,
paccMaTpUBaTh €€ BCECTOPOHHE; -
YCTaHABJIMBATH CYIICCTBECHHBIN
MPU3HAK WA OCHOBAHHUS JIJISI
CpaBHEHMS, KITaCCU(PUKALINT U
000OIICHHS;

- ONIpeNeATh LEIH
NIeSATEIbHOCTH, 3a/1aBaTh
apaMeTpbl ¥ KPUTEPUU UX
TTOCTHKCHHS;

- BBISBJIATH 3aKOHOMEPHOCTH U
[POTUBOPEYHUS B
paccMaTpUBACMBIX SIBIICHHSX;

- BHOCUTH KOPPEKTHUBHI B

e TEIIbHOCTD, OIICHUBATh
COOTBETCTBHE PE3YIHTATOB IIEIISM,
OIICHUBATh PUCKH MTOCIIEICTBUH
NIEATSIIbHOCTH;

- pa3BUBaTh KPEATUBHOE
MBIIICHHUE TIPY PEIICHUN
PKU3HEHHBIX MPOOIeM

- c()opMHPOBATH NMPEJCTABICHUS O
poau 1 MecTe (PUUKHU U
ACTPOHOMUH B COBPEMEHHOMN
Hay4HOU KapTUHE MUPA, O
crucTeMoo0pa3yromeit poiu GU3NKA
B Pa3BUTUH €CTECTBEHHBIX HAYK,
TEXHUKH H COBPEMEHHBIX
TEXHOJIOTH, O BKJIaJ€ POCCUMCKUX
1 3apyOEKHBIX YICHBIX- (PU3UKOB B
pa3BUTHE HAYKH; TOHUMaHNE
(bU3NUECKOl CYIIHOCTH
HaOJTI01aeMBIX SIBICHUH
MHUKpPOMHpPa, MAaKpOMHpPa U
MeTaMupa; TOHUMaHKUE POJIU
ACTPOHOMUU B IIPAKTUYECKOU
NeATeTLHOCTH YeJI0BeKa U
nanbHEHIIEeM HayYHOTEXHUYECKOM
Pa3BUTHH, POJIU (PHU3HKH B
(opMupOBaHHM KPYTro30pa U
(YHKIIMOHAIEHOI TPaMOTHOCTH
YeITOBEKa JIIS PEIICHHS
MPaKTUIECKUX

3aj1a4;

- chopmMHpOBaTh YMEHHUS pPeLIaTh
pacueTHbIC 331a4H C SIBHO
3aJaHHON (PU3UYECKOU MO/ICIIBIO,
MCTIONB3Ys (PU3MUYECKHE 3aKOHBI U
MPUHIUITEL, HA OCHOBE aHaJIM3a
YCIIOBUS 33/1a41 BHIOUPATh
(bU3UUECKYI0 MOJEITb, BBIIENATh
(u3nuecKue BeTHYNHbI U
(hopMyIIbl, HEOOXOUMBIE AJIS €€
peLeHns, TPOBOIUTH PACUEThl U
OIIEHUBATH PEATBHOCTh
[MOJTY4YEHHOTO 3HAUCHHS
(bU3NYECKON BEIMYHHBL; PEIIaTh
KayecTBEHHBIC 33]]auH,

0) 6a3oBbIC

BbICTpanBas JIOTHYCCKU




CCIIENOBATEILCKIE
NEUCTBHUS:

- BIIa/IETh HABBIKAMH y4eOHO-
MCCIIEI0BATEIBCKON U
[MPOEKTHOM JIeSITEILHOCTH,
HABBIKAMH pa3peIrIeHus
Mpo0JIeM; BBIBIATH
[MPUYUHHO-CIICICTBEHHBIE
CBSI3M 1 aKTyaJTN3uPOBaTh
3amadvy, BBIIBUTATh THIIOTE3Y
ee perIeHnsT HaXOIUTh
ApPTyMEHTHI [T
TOKA3aTeNIbCTBA CBOUX
YTBEP>KICHUM, 3a1aBaTh
MapaMeTpsl U KpUTEPUN
pelieHus;

- aHATM3UPOBATH ITOTyICHHBIC
B XOJIe PEIICHUS 3a1a91
pe3yNbTaThl, KPUTHIECKH
OIICHUBATh UX JOCTOBEPHOCTH,
[MPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBUSX;

- YMETh [IEPEHOCUTH 3HAHUSA B
MO3HABATENHHYIO U
MPAKTHYECKYIO 00JIaCTH
PKU3HEeSITETFHOCTH;

- YMETh UHTETPUPOBATH
SHAHUA U3 PA3HBIX
[PEeIMETHBIX 00J1aCTeH;

- BbIJIBUI'aTh HOBBIC H/ICH,
[pcajiaraTb OPUrnHaJIbHbBIC
[MOJAXOJbI U PELICHHUS;

- CIIOCOOHOCTh UX
VICIIOJIb30BAHUS B
[M03HaBaTENbHOU U
COLIMANIBHOW MPAKTHUKE.

HEMIPOTHBOPEUNBYIO IIETIOUKY
paccyXaeHul ¢ oopor Ha
M3y4YEeHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U
(hHU3UdecKue SIBICHIS,;

- BIIA/IETh
OCHOBOTIOJIAraIOIIMH
(hM3UIECKUMH TTOHATHIMH U
BEJTMYNHAM,
XapaKTePU3yIOIUMHU
(hHU3UIEeCKUE TIPOIECCHI
(CBSI3aHHBIMU C
MEXaHHYECKUM JIBIKCHHEM,
B3aMOJCHCTBHEM TEII,
MEXaHHYECKUMHU
KOJIeOaHUSMH U BOJIHAMU;
ATOMHO-MOJIEKYJISIPHBIM
CTpPOEHHEM BEIIeCTBa,
TETIOBBIMHU ITPOIIECCAMHU
PIIEKTPUIECKUM U MarHUTHBIM
MOJISIMH, DJIEKTPHYECKUM
TOKOM, DJIEKTPOMAarHUTHBIMH
KOJIeOaHUSMH U BOJIHAMU;
ONTHYECKUMHU SIBIICHUSMU;
KBAaHTOBBIMH SIBJICHHUSIMH,
CTpPOEHHEM aTOMa U aTOMHOTO
siIpa, PaTHOaKTHBHOCTBIO);
BIIa/ICHUE
OCHOBOTIOJIAraOIMMH
ACTPOHOMUYECCKUMH
TTOHATHAMMH, ITIO3BOJIAIOIIINMA
XapaKTepPH30BaTh MPOIIECCHI,
[TPOUCXOSIINE HA 3BE3/aX, B

3BC3/IHBIX CUCTEMAX, B
MEKTaJlaKTUUECKOM Cpee;

NBIKEHHE HEOECHBIX TeTl,
SBOJIIOLIUIO 3BE3] U

Bcenennoit;

- BJIaJIETh 3aKOHOMEPHOCTSMH,
3aKOHAMU ¥ TEOPUSMH (3aKOH
BcemupHOTO Tsrorenus, |, 11 u 111
3akoHBI HhIOTOHA, 3aKOH
COXpaHEHN MEXaHUYECKON
DHEPTHH, 3aKOH COXPaHEHUS
MMITYJTbCA, IIPUHITATT
CYNEPIIO3UIINH CHJI, IIPUHITATI
[PAaBHOIIPABHOCTH MHEPLUAIBHBIX
CHCTEM OTCUETa; MOJIEKYJISIPHO-
KIUHETHYECKYIO TEOPUIO CTPOCHUS
BEILIECTBA, TA30BBIE 3aKOHBI,

MEpBBIN 3aKOH




TEpMOJUHAMUKH; 3aKOH
COXPaHEHHUS JIEKTPHUUECKOT0
3apsina, 3akoH Kynona, 3axon Oma
U1 yJacTKa 1ienu, 3akoH OMma Ju1st
[MOJTHOM JIEKTPUUECKON LIETIH,
3aKoH Jxoyns - JIeHua, 3aKkoH
9JIEKTPOMAarHUTHON MHIYKLIUH,
3aKOH COXPaHEHUS 3HEPIUH, 3aKOH
[TPSIMOJIMHEWHOT O
pacnpocTpaHeHHs CBETa, 3aKOH
OTpa)KeHHUs CBETA, 3aKOH
[peOMJICHHS CBETA; 3aKOH
COXpaHEHUs SHEPTUH, 3aKOH
COXpaHEHHUs UMITyJIbCa, 3aKOH
COXPaHEHHUS JIEKTPHUECKOTO
3apsiza, 3aKOH COXPaHCHMS
MacCOBOTO YHCIIA, TOCTYJIAThI
bopa, 3aK0H palnOaKTUBHOIO
pacmana); yBEpeHHOE
MCIIOJIb30BaHKE 3aKOHOB U
3aKOHOMEpPHOCTEH TpHU aHaIn3e
(bU3NUECKUX SBICHUH U MPOIECCOB.

OK 02. Ucnonb30BaTh
COBpEMEHHBIE CPEJICTBA

MOMCKA, aHAJTN3a U HHTEPIIPETALUH
WH(pOpMaIK, 1 THPOPMAIIMOHHBIE
TEXHOJIOTHH JUTS BBIIOJTHEHUS
3amga4 npodeccnoHamTbHOM

eI TeIbHOCTH

B 001acTH IECHHOCTH HAYYHOTO
[MO3HAHUS;

- c(hopMHUPOBaHHOCTH
MUPOBO33pPEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO PA3BUTHUS HAYKU U
0OIIIECTBEHHO MPaKTHKH,
OCHOBaHHOTO Ha JUAJOre KyJIbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEI0 MecTa B

[MOJIMKYJIBTYPHOM MUDE;

- COBEPIIEHCTBOBAHUE SI3bIKOBOM 1
YUTATENIbCKON KYJIbTYpPhl KaK
CpEJICTBA B3aUMOJIEUCTBUSA MEXKTY
JTFOABMU U TTO3HAHUS MUPA;

- OCO3HaHHUE LICHHOCTU HAy4YHOM
NIeSITeIbHOCTH, TOTOBHOCTh
OCYILIECTBJIATH POEKTHYIO U

M CCIIEI0BATEIIbCKYIO
IesITeTbHOCTh

VHJIUBUyaJIbHO U B TPYIIIIE;

- OBiagenue

VHHBEPCAJIbHBIMU YICOHBIMH

-yMETh YYUTHIBATH TPAHUIIBI
MPUMEHEHUS H3Y4YCHHBIX
(bU3NUECKUX MOAETICH:
MaTepHajbHasl TOUKA,
WHEepLHUaIbHas CUCTEMa OTCUETa,
WeanbHBIN Ta3; MOJEIH CTPOCHUS
ra3oB, )KUAKOCTEH U TBEPABIX TeJ,
TOYEUHBIN 3JIEKTPUUYECKUI 3apsi,
sIepHasi MOJIEJIb aTOMa, HyKJIOHHAs
MOJI€]Ih aTOMHOTO Si/Ipa MpH
pereHnr PU3NUECKHX 3a/1a4.
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MM03HaBATCILHBIMH
MEeCTBUSIMHU:

B) paboTta c HHpOpPMAIHCH:

- BJIaJICTh HABBIKAMH TIOTY4CHHS
MHQOPMAaLUK U3 UCTOUHUKOB
Pa3HBIX THIIOB,

CaMOCTOSITEITBHO

OCYIIECTBIISTH TIONCK, aHAJIH3,
CHCTEeMaTH3aIHIO 1
MHTEPIPETAINI0 HHPOPMAIIT
Pa3IMYHBIX BUIOB H (OPM
MpeCTaBICHUS;

- CO3/1aBaTh TEKCTHI B PA3TUYHBIX
(dopMaTax ¢ y4eTOM Ha3HAYCHHS
WHQOPMAIUH U 1IEIeBO

Ay TUTOpUH, BEIOUpast
ONITUMAIBHYIO GOpMY
MpE/ICTaBICHNS U BU3yaIN3allHy;
- OIICHUBATH JIOCTOBEPHOCTH,
IErUTUMHOCTH MH(OpMALINH, ee
COOTBETCTBHE IIPABOBBIM U
MOPAJTBbHO-3THYECKUM HOPMaM;

- MCIIOJIb30BaTh CPECTBA
MHQOPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI
B PEIICHUN KOTHUTUBHBIX,
KOMMYHUKATUBHBIX U
OpraHu3alMOHHBIX 32184 C
coOoIeHreM TpeOoBaHui
DPrOHOMUKH, TEXHUKU
0€3011aCHOCTH, TUTUCHBI,
pecypcocOepexeHust, TPaBOBBIX H
HTUYECKHX HOPM, HOPM
MH(GOPMAITMOHHON 0€301MaCHOCTH;
- BJIAJICTh HaBBIKAMH
pacro3HaBaHus U 3aIIUTHI
WHpOpMaIuK, HHOOPMAIIMOHHOM
0€3011aCHOCTH JINUHOCTH.

OK 03. [lmanupoBats u
pean30BbIBaTH COOCTBEHHOE
npodeccnoHaTbHOE U IMYHOCTHOE
pa3BUTHE, TPEATNPUHIUMATEIBCKYIO
eI TeNIbHOCTD B
npodeccuoHanbHOU cdepe,
HCII0JIH30BATh 3HAHUSI 110

B 06acTy 1yXOBHOHPABCTBEHHOTO
BOCITUTAHUS:

- copMHUpOBaHHOCTH
HPABCTBCHHOTO CO3HAHMUSI,
DTHYECKOTO MOBEICHHS;

- CITOCOOHOCTH OIICHUBATH
CHUTYaIHIO U IIPHHUMATh

OCO3HAHHBIC PCUICHMA,

- BJIaJIETh OCHOBHBIMHU
METOJJaMU Hay4YHOr'O TO3HAHUS,
MCTIONIb3YEMBIMH B (DPU3UKE:
[IPOBOANUTH NPAMBIE H KOCBEHHBIE
n3MepeHus (GU3NIEeCKUX BEINYHH,
BEIOMpAsi ONTUMAIIBHBIA CTIOCO0

M3MEPEHHUs U
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(hMHAHCOBOI TPAaMOTHOCTH B
Pa3INIHBIX )KU3HEHHBIX
CUTYyaIHUsAX

OpPUEHTHPYSICh Ha MOPAIILHO-
HPaBCTBEHHBIC HOPMBI U
[EHHOCTH;

- OCO3HaHWE JMYHOTO BKIIaJIa B
MIOCTPOEHUE YCTOHYUBOrO
Oymy1mero;

- OTBETCTBEHHOE OTHOIIICHHE K
CBOUM POIUTEIISIM | (WITH)
JPYTHM YJICHAM CEMbH,
CO3JIaHHIO CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHSTHUS
LIEHHOCTEN CEMEUHON KU3HU

B COOTBETCTBHH C TPAIUIHIMU
HapojoB Poccum; OBnaneHue
YHHUBEPCAITbHBIMH
PEryIATUBHBIMU ACHCTBHIMU:
a) caMOOpTaHW3aIus:

- CaMOCTOSTEIHHO
OCYIIECTBIISITh TIO3HABATEIBHYIO
JeSITEIIPHOCTD, BBISIBIISATh
POOJIEMBI, CTABUTH U
(hopMyIMpOBaTH COOCTBCHHBIC
3as1aym B 00pa3oBaTeIbHON
JIESITSIIbHOCTU U JKU3HEHHBIX
CUTYyaIUsIX;

- CaMOCTOSTEIILHO COCTABIIATh
IUTaH PENICHHs TPOOIEMBbI C
YUETOM MMEIOIINUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH 1
NpeAnOYTEHU;

- JIaBaTh OICHKY HOBBIM
CHUTYaIIUAM; CIIOCOOCTBOBATH
(hOpMHUPOBAHUIO U MPOSIBIICHUIO
HIUPOKOH APYAMIIUN B Pa3HBIX
00J1aCTAX 3HAHUH, IIOCTOSHHO
MOBBIIIATH CBOM
00pa3oBaTebHbIN U KYJIbTYPHBIHA
YPOBEHB;

0) CaMOKOHTPOJIb:

- HCIMOJIb30BATh PUEMBI
pediexcun i OIIeHKH
CUTYyaIluH, BEIOOpa BEPHOTO
pelIeHus;

-YMETh OlIEHUBATh PUCKHU U
CBOCBPEMEHHO MTPUHUMATh
PEIICHHUS 110 UX CHUYKEHUIO;

B) DMOIMOHAIHHBINA
WHTEJUIEKT,  IpeAnojararoinii
chopmupoBaHHOE":

WCTIOJIB3YS M3BECTHBIE METOTBI
OIIEHKH TOTPEIIHOCTEN
HU3MEPEHU, MPOBOIUTH
HCCIIEAOBAHNUE 3aBUCUMOCTEN
(hU3UYECKUX BETMYNH C
WCTIOJIb30BaHUEM TPSIMBIX
WU3MEpPEHHH, OOBSCHSITD
MOJTyYECHHBIE Pe3yIbTATHI,
UCTIONB3YS (PU3UUECKHE TEOPUH,
3aKOHBI M TOHATHS, ¥ JeNaTh
BBIBOZBI; COOJIOIATH MTPaBHIIa
0e301acHOro Tpyaa mpu
MPOBEJICHUH MCCIIEIOBAHUH B
pamMKax y4eOHOro IKCIepruMeHTa
1 y4eOHOHMCCIIeT0BATENbCKOM
JIESATEIIbHOCTH C MCIIOJIb30BaHUEM
(G POBBIX U3MEPHUTETHHBIX
YCTPOUCTB U 1aOOpaTOPHOTO
000pya0BaHUs;
c¢(hopMUPOBAHHOCTh
MPEJCTAaBICHUN O METOIaX
IMOJIy4YCHUS HAYUHBIX
aCTPOHOMHUYECKUX 3HAHUM -
OBIAIETH (CHOPMUPOBATH
MIPEJICTaBIICHNS ) TIPABUIIAMU
3anucu GU3NIECKuX GopMyT
penbeHO-TOUeYHON CUCTEMBI
ob6oznauennit JI. bpaiins (s
CJIETIBIX U CIIA0OBUISAIINX
00yJaroImxcs).



- BHYTpCHHEH MOTHBAIIHH,
BKJIIOYAIOIIEH CTpeMIIEHUE K
TOCTIDKEHHIO LIENU U yCIIeXy,
ONTUMH3M, HHULIUATHBHOCTH,
YMEHHUE JICHCTBOBATH, UCXO/S U3
CBOMX BO3MOXHOCTEH;

- SMIIaTUH, BKIIOYAIOIICH
CIIOCOOHOCTH MOHUMATD
PMOITHOHATEHOE COCTOSIHHE
NPYTUX, YIUTHIBATH €r0 MPH
OCYIIECTBIICHUH KOMMYHUKAIIHH,
CITIOCOOHOCTH K COUYBCTBUIO U
COTIEPEKUBAHUIO; COIIMATBHBIX
HABBIKOB, BKITFOYAIOIIIHX
CIIOCOOHOCTH BHICTPanuBaTh
OTHOLICHUA C APYTHMU JIIOABMU,
3a00THTHCS, IPOSIBIATH HHTEPEC U
pa3penaTh KOH(OIUKTHI.

OK 04. DddexTruBHO
B3aMMOJICHCTBOBATh U PabOTaTh B
KOJUIEKTHBE U KOMaH/E

- TOTOBHOCTh M CITOCOOHOCTD K
00pa30BaHMIO U CAMOPA3BHUTHIO,
CaMOCTOSITETEHOCTH U
CaMOOTIPEIeNIEHHIO;

-OBJIaJICHUE HaBBIKAMU
y4e0HO-UCCIIeI0BATENhCKOH,
[IPOEKTHOM U COITMAIbHON
nesitenbHoCcTH; OBIaieHne
YHUBEpPCATHHBIMU
KOMMYHHUKATHBHBIMH
IEelICTBUSIMHU:

0) COBMECTHAs ACATEIBHOCTD:

- MOHUMAaTh U UCIOJIh30BaTh
[MpEeUMYIeCTBA KOMaHIHOU U
MHIMBU Iy JIbHOW PaOOThI;

- IPUHUAMATh L€ COBMECTHOM
NeSTEIIbHOCTH, OPTaHU30BBIBATh U
KOOPIUHUPOBATh NEUCTBUS IO €€
TIOCTH>KEHUIO: COCTABIIATD IJIaH
TIEHCTBHI, paclpeensTh POIH ¢
Y4€TOM MHEHUH YYaCTHUKOB
00Cy)IaTh Pe3yIbTaThI
COBMECTHOU paboTHI;

- KOODIMHHUPOBATh U BBIMOIHATH
paboTy B yCIOBUSAX peaIbHOTO,
BUPTYaJIBHOTO U

KOMOHHHPOBAHHOTO

- OBJIaJACTb YMCHUAMU pa6OTaTb B
T'PYIIIC C BRIIIOJTHCHUCM
Pa3IMYHBIX COLMATIBHBIX POJIEH,
[TAHUPOBATH PA0OTY TPYIIIIHI,
PalMOHAIBHO PACHPEACIIST
NEATEIbHOCTD B

HECTaHJAPTHBIX CUTYalUsIX,
a/ICKBATHO OLICHUBATh BKJIA
KaXI0T0 U3 YUaCTHUKOB I'pYIIIBI B
pellieHre paccMaTpuBaeMoin
pOGIIEMBI.
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B3aMOICHCTBHS,

- OCYIICCTBISTH MO3UTUBHOC
CTpaTErnuecKoe MOBEICHUC B
Pa3IMYHBIX CUTYAIIHSX, POSIBIISAThH
TBOPYECTBO U BOOOpaKCHUE, ObITH
MHUIMATUBHBIM

OBJa/icHuEe YHUBEPCATbHBIMU
peryJIsSTHBHBIMU JICHCTBHUSAMU: T)
MpUHATHE ce0s U APYTHX JFOJICH:

- IPUHUMATH MOTHBBI U apTyMEHTHI
NPYTUX JIIOJIEH IIPU aHATIU3E
pe3yIbTATOB JACATEILHOCTH,

- TPU3HABATH CBOE MPABO U MPABO
PYTUX JIOJICH HA OIINOKHY;
pa3BUBaTh CIIOCOOHOCTH MOHUMATh
MUD C TIO3UIIMH JAPYTOT0 YEIOBEKa.

OK 05. Ocy1iecTBisTh YCTHYIO U
IMMCbMCHHYIO KOMMYHUKAIUIO Ha
rOCYJapCTBEHHOM SI3BIKE
Poccuiickoil @eaepannu ¢ yueTomMm
0COOEHHOCTEH COLMATIBHOTO U
KyJIBTYPHOTO KOHTEKCTa;

B o0macTu acTeTHYECKOro
BOCIIHTaHHS:

- 9CTETUYECKOE OTHOIICHHUE K
MHDPY, BKIIIOYasA 5CTETUKY HAYYHOI'O
TBOPYECTBA, IPUCYIIETO
(du3nUecKoii HayKe;

- CIOCOOHOCTH BOCTIPUHAMATD
pa3JIN4YHbIC BUABI HCKYCCTBA,
TPAJNIMN ¥ TBOPYECTBO CBOCTO U
NPYTUX HApOOB, OUIYIIATh
HYMOIIMOHAILHOE BO3JICHCTBHE
HCKYCCTBA;

- YOEXKIICHHOCTD B 3HAYMMOCTH JUIS
ITMYHOCTH U 00IIeCTBa
OTCYCCTBCHHOI'O U MUPOBOT'O
MCKYCCTBa, STHUYCCKUX
KYJbTYPHBIX TPaIULIANA U
HapOJIHOTO TBOPYECTBA,;
TOTOBHOCTH K CAMOBBIPAXXCHUIO B
Ppa3HBIX BUOaX UCKYCCTBa,
CTpeMIJICHHE TIPOSBIISTh KauecTBa
TBOpUECKOH JnyHoCcTH; OBNaseHue
YHUBEPCAJIbHBIMH
KOMMYHHUKATUBHBIMH JICHCTBUSMH:
a) oOrieHue:

- OCYILECTBIISATH KOMMYHHUKAIIUH BO
Bcex cepax Ku3HM;

- pacno3HaBaTh

- YMETh Paclo3HaBaTh PUIUICCKHE
SIBJICHUS (TIPOLIECCHI) U OOBSICHITH
X Ha OCHOBE M3YUYCHHBIX 3aKOHOB:
pPaBHOMEPHOE U PAaBHOYCKOPEHHOE
MPSMOJIMHENHOE IBUKEHUE,
CBOOOIHOE MaieHNe TeJ, ABHKEHHE
10 OKPY>KHOCTH, UHEPIIUS,
B3aMMO/ICHICTBUE TETI,
KoJie0aTeNlbHOE JBIKEHUE,
[PE30HAHC, BOTHOBOE JIBIKEHHE;
g dy3us, OpoyHOBCKOE
JIBIKEHHE, CTPOCHUE )KUIKOCTEH U
TBEPBIX TEIl, I3MEHEHHE 00heMa
TEeJI IPU HarpeBaHUU
(0xJ1aXI€HUH ), TETIIOBOE
paBHOBECHE, UCITAPCHHE,
KOHJICHCAIIU, IJIaBJICHUE,
KpUCTAJUTM3AIINS, KUIICHHUE,
BJIAYKHOCTh BO3/1yXa, CBSI3b CPEIHEN
KHHETUYECKON SHEPTUHU TETIJIOBOTO
TIBUKESHHSI MOJICKYJT C 20COFOTHOM
TEMIIEPaTypOii, TOBBIIICHNE
NTaBJICHHS T'a3a IPU €ro HarpeBaHUU
B 3aKPBITOM COCY/IE, CBSI3b MEKIY
MapaMeTpaMu COCTOSHUS ra3a B
M30TpoIIeccax;

PIICKTPU3AIUS TE,




HeBepOaIbHBIC CPEICTBA OOIICHUS,
[MOHMMATh 3HAYECHUE COL[HATBHBIX
3HAKOB, PAcIO3HABATh
[IPEIITOCHUIKH KOH(IMKTHBIX
CUTyaIuid ¥ CMSTYaTh KOH(MIUKTEI,
- pPa3BepHYTO U JIOTHYHO H3IIaraTh
CBOIO TOUKY 3pCHUS

C MCITOJIb30BAHMEM SI3BIKOBBIX
CpEICTB.

B3aUMO/ICUCTBUE 3apsI0B,
HarpeBaHUe MPOBOJAHMUKA C TOKOM,
B3aMMOJICICTBHE MarHUTOB,
DIIEKTPOMAarHUTHAS WHAYKIIHS,
neiicTBUE MArHUTHOTO TOJISI Ha
[TPOBOJHHK C TOKOM U
NBYOKYLLIMICS 3apAl,
PIIEKTPOMAarHUTHBIE KOJIEOaHUs 1
BOJIHBI, IPSIMOJIMHEHHOE
pacrpocTpaHeHue CBeTa,
OTpakeHHe, MPEIOMIICHHE,
nHTephepeHITS, THPPaKIHs |
MOJISIPHU3AIIHSI CBETA, TUCTIEPCHUS
cBeTa; POTOIEKTPHUUECKUI

b ek, CBETOBOE MaBJICHNE,
BO3HUKHOBEHHE JTHHEHIATOTO
CIIEKTpa aToMa BOAOPO/a,
CCTCCTBCHHAA U

HNCKYCCTBCHHAasA
PaaInOAKTUBHOCTD.

OK 07. ConeiicTBOBATH
COXPaHEHHUIO OKPY>KaIOIIEH Cpebl,
pecypcocOepekeHn 0, TPUMEHSTh
3HAHHS 00 U3MEHCHHM KJIUMATa,
MTPUHLIUTIBI OEPEXKITUBOTO
MPON3BOACTBA, IPPEKTUBHO
NEeHCTBOBATh B UPE3BbIYAMHBIX
CUTYaIUsIX

B 001acTH 9KOJIOTHYECKOTO
BOCIIUTAHUS:

- c()OpMHPOBAHHOCTb
HKOJIOTHUYECKON KYJIbTYPHI,
MMOHUMAaHUE BIUSHUS
COLIMAJIEHO-?)KOHOMUYECKUX
[IPOLIECCOB Ha COCTOSIHUE
[IPUPOJHON U COLMAIBHOM CPEJIbI,
0CO3HAHKE IIT00ATBHOTO XapaKTepa
PKOJIOTHUYECKHX TPO0IIeM;

- MJIJAHUPOBAHUE U OCYIIIECTBICHUE
JIEICTBUI B OKpYXalollleil cpejie Ha
OCHOBE 3HAHUS LENEH YyCTOWUMBOTO
pa3BUTUS YEIOBEYECTBA; AKTUBHOE
HEMPUSATUE NEUCTBUM, MIPUHOCSILINX
BpE OKPYKAIOILEH Cpeae;

- YMEHHE IPOTHO3UPOBATh
HEOIaronpusTHBIE SKOJIOTHUECKUE
MOCIIEACTBUS IPEIPUHUMAEMBIX
NEHCTBUN, IPENOTBPAILATD UX;

- pacuIMpeHue onbITa

e TeNIbHOCTH IKOJIOTHIECKOM
HAIPaBJIEHHOCTH HAa OCHOBE

3HAHWI 110 QU3HUKeE.

- chopMHUPOBATH YMEHUS
[MPUMEHSATH TOJyYCHHBIC 3HAHHS
TSt OOBSICHEHHS YCITOBUI
MpOoTeKaHUs (PU3HUYCCKHUX SBICHUN
B TIPUPOJIC ¥ JUISl TIPHHSTHUS
MPAKTUYECKUX PEIICHUH B
[MOBCEIHEBHOM JKU3HU JUISI
oOecrieueHns: 6e30MacHOCTH MPU
0OpalleHuu ¢ ObITOBBIMU
MprOOpaMu ¥ TEXHUYSCKUMH
YCTpONCTBAMU, COXPAaHEHHUS
30POBbSI M1 COONIOJICHHUS HOPM
KOJIOTMYECKOTO MOBEICHUS B
OKpYKalolllel cpejie; MOHUMaHue
HEOOXOTUMOCTH IPUMECHEHHSI
TOCTIOKEHUN (DU3UKU U
TEXHOJIOTHIA JIISl PAIlHOHATBHOTO
[PUPOIOTIONB30BAHHS.
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2. CTPYKTYPA U COOEPXXAHUE VUYEBHOM JNCHUITJIMHBI
2.1. O0beM yueOHOM AUCIUIIINHBI U BUJIbI Y4eOHOH paboThI

Bun yuebHOi paboTs

O0BEM B Hacax

O0bem o0pa3oBaTeIbHON MPOrpaMMbl y4eOHOI JMCIUTIINHBI 202
1. OcHoBHOE coliep:KaHue 179
BT. 4.

TeopeTHyeckoe o0yueHue 126
[IPAKTUYECKUE 3aHATHUS 31
nmabopaTopHbie PabOTHI 22
KOHTPOJIbHBIE Pa0OTHI 12
CamocTrosiTeqibHasi paboTa 10
KouncyabTanumn 6

IIpome:xyTouHasi aTTecTAlUsA (IK3aMeEH)




2.2. Tematuueckui 1aH y4eOHON TUCIMIUIMHBI

HaumeHoBanue

®opmupyemble 06LIME H

Cooepoicanue yueonozo mamepuana pa3eoB 1 Tem npogeccuoHaibLHbIC
KOMNeTeHIUN
BBenenue. @usuka u Cooepiicanue yuedbnozo mamepuana
MeTOAbI HAYyYHOI'0 du3nka — QyHIaMeHTaJIbHAs HayKa o npupoje. EcrecTBeHHO-HAYYHBI MeTO/ NO3HAHMNS, 6 OK.03
TO3HAHUSA OK.05
ero BO3MOKHOCTH M TPAHHIbI NMPHMEHHMMOCTH. DKCIEPHMEHT M TeopHsi B IpoLecce MO3HAHMS
npupoabl. Mogenuposanue Gu3NYecKUX sABJeHHii U npoueccoB. Posib 3KcIIepHMeHTa M TeOPHH B
npouecce NO3HaHMSI nOpupoabl. dusnyeckass BeauynHa. Pusnyeckue 3akoHbl. I'paHHIBI
NPUMEHUMOCTH Gu3nyecKuX 3aKoHOB U Teopuil. [Ipunuun coorsercrBus. Ilonsitue o gpusnyeckoi
kapTuHe Mupa. IlorpemHocTy u3MepeHuii Gpu3nUYecKUX BeJMYHMH. JHAYUEHUE QU3UKU NPU 0CEOCHUU
npogpeccuni CI10 u cneyuanvnocmen CII0
Paznea 1. MexaHuka OK 01
Tema 1.1. OcHOBBI Coodepoicanue yuedno2o mamepuana OK 02
KHHEMaTHKH MexaHu4eckoe IBH:KeHHe U ero BUAbL. MaTepuanbHas Touka. Ckanapuole u OK 04
eekmopHule usuueckue genuyunvl. OTHOCUTEILHOCTh MEXAHUYECKOI0 IBHKCHUS . OK 05
Cucrema orcyera. Ilpunmun otHocureabHocTH [Ianmnes. Cnoco0bl onHCaHUSI JABMKEHHUS. OK 07
Tpaexropusi. Ilyre. Ilepememenne. PaBHoMepHoe npsiMosinHeiiHoe aBH:KeHHe. CKOpOCTD.
YpaBHeHue 1BUskeHUsl. MTHOBEHHAs1 U CPeHsAsSI CKOPOCTH. Y ckopenue. IIpsamoiinHeiiHoe ABM:KeHHE C 6
MOCTOSIHHBIM ~ yCKOpeHHeM. JIBHJKeHHe ¢ TIOCTOSIHHBIM YCKOpeHHeM CBOOOJHOTO MajeHusl.
PaBHOMepHOe NABWKEHHE TOYKH II0 OKPY/KHOCTH, YIJoBasi ckopocTh. LleHTpocTpemMurensHoe
yckopenue. KunemaTtnka a6coJIlOTHO TBEPIOro TeJia
[ Ipakmuueckoe 3ausmue
Vlabopamopuas paboma
Tema 1.2. OcHOBBI Codeporcanue yuebHo2o mamepuana
MHHAMUKH OcHoBHasi 3agaya TuHaMuku. Cuia. Macca. 3akonsl Mmexanukn Herorona. Cuabl B mpupoae. Cuiia
TSIZKECTH M CHJIA BCEMHPHOTO TATOTeHHsl. 3aKoH BceMHpHOro tsarotenusi. IlepBasi kocMHuYeckast 6
ckopocTh. J[BHikeHHe muiaHeT M Majabix Tead CosHeuHoil cucrembl. Bec. HeBecomocTb. Cuilbl
ynpyroctu. Cunibt mpenus
[ Ipakmuueckoe 3ausmue
Vlabopamopnas paboma
Tema 1.3. 3akoHbI Cooeparcanue yuebnozo mamepuand
COXPaHCHHH B MEXaHHKE Umnyase Tena. Hmmyiabce cmiabl. 3aKoH coXpaHeHHsi HMMIyJabca. PeakTHBHOe [BH:KeHHe.
\Mexanuueckaa paboma u mowsnocms. Kunemuueckasn snepzus. Ilomenyuansnaa snepeusn. 3axon
coxpanenus mexanuueckou ynepzuu. Padora cuibl TaaKecTH M cuibl ynpyroctu. KoncepsaTuBHbie 6

CHJIBI. Hpumeueuue 34KOH06 COXpAaHeHUA. Hcnojb30BaHne 3aKOHOB MEXaHHKH sl 00bsICHEHHSI

ABUKCHUSA HeOEeCHBIX TeJ ’ JIs Pa3BUTUA KOCMUYECKUX
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HCCJIeI0BAHUI, TPAaHMIbI MPUMEHUMOCTH KJaccuyecKoil MexaHuku. IIpakmuueckoe npumenenue,
duzuueckux 3HAHUI 6 NOGCEOHEGHOU JICU3HU ONA  UCHOJIb306AHUA NPOCHIBIX MEXAHUZMOG,
UHCIMPYMEHM 08, MPAHCROPMHBIX CPEOCHI8

[ Ipakmuueckoe 3ansmue

\Pewtenue 3a0au ¢ npogheccuonaibHOll HANPABIEHHOCMbI0 no pazdeny «Mexanuxka»

Viabopamopnas paboma

Pazgen 2. MosexkyaspHasi pU3MKa 4 TEPMOJUHAMHUKA

Tema 2.1 OcHOBBI

MOJIEKYJISIPHO -
KHHeTHYeCcKOol TeopHuu

Codeporcanue yuebno2o mamepuana

OCHOBHBIE 10JI03KEHUS MOJICKY/IAPHO-KHHETHYeCKOI Teopun. Pa3mepsl n Macca MoJieKyJ1 U

aToMOB. BpoyHoBckoe nBiKeHHe. CHIIbI M 9HEPIrHs MeKMOJIEKYJIsAPHOro B3auMoaeiicteus. Ctpoenue
razo00pa3HbIX, ;KHIAKMX U TBepAbIX TeJ. Uneanabublii ras. /laBiaenue rasza.

OcHOBHOe ypaBHeHHe MOJIeKYJIsIpHO-KHHeTHYecKoil Teopuu rasos. TemmepaTypa u ee u3mepeHue.
AOCOJIIOTHBII HyJIb TeMnepaTypbl. TepMoguHaMuyecKas HIKaJa TeMnepaTypsl. Temnepatypa 3Be3n.
CKOpOCTH [BUKEHHSI MOJIEKY]l M MX H3MepeHHe. YpaeHeHue COCMOAHUA UOeanibHO20 2a3d.
M3onpoueccol 1 ux rpaguxu. I'azoguvie 3akonvt. Monapuas

2azoean nocmoanuan

Temamuxa npakmu4eckKux 3aHAMUL

\Pewenue 3a0au c npogheccuonanbHoli HANPAIEHHOCHbIO

Temamuxa nabopamopuwix pabom

JlaGopaTopHas padora Ne 1. DxcnepuMeHTAIbHas NpoBepKa 3akoHa Ieii - JIioccaka

Tema 2.2 OcHOBBI
TePMOIMHAMUKH

Coodeporcanue yuebno2o mamepuaia

BHyTpeHHsISI DHepPrusi CUCTeMbl. BHYTpeHHsIsI HepPrusl WaeadbHOro raza. Padoma u mennoma xax|
dopmbl nepeoauu snepzuu. Tennoemxocmv. Yoenvnas mennoemkocms. KoJIM4ecTBO TeNJIOTHI.
Ypasnuenue mennosozo oananca. IlepBoe Hayaji0 TepMOAMHAMUKH. AAnadaTHbIH npouecc. Bropoe
Hayaao TepMoaMHAMUKU. IIpunyun oeiicmeus mennosoit mawunsl. Tennoevie osucamenu. KII/]
mennoeozo osucamens. Xonoounvnsie mawunsl. Oxpana
MPUPOIBLI

Temamuxa npaxmu4eckux 3aHamuLl

Pewienue 3a0au c npogheccuonanbnoii HANPAGIEHHOCHbIO

Temamuxa nabopamopuwix pabom

Tema 2.3 ArperaTHbie

COCTOSIHHUSA BellecTBAa U
pazoBbIe mepexoabl

Cooeporcanue yuebno2o mamepuaia

Hcnapenne u konaeHcanus. HacblleHHb1ii nap u ero cBoiicrea. Aéconromuan u

omnocumensnasn énaxcnocms 6o30yxa. IIpudopsl 17151 onpeneeHUs BJAKHOCTH Bo3ayxa. Touka pocsl.
Kunenne. 3aBucMMOCTh TeMIepaTyphbl KHNeHHs OT AaBJjeHus. Kpuruueckoe cocrosiHne BelecTsa.
[ITepecpemutit nap u ezo ucnonv3osanue ¢ mexuuke. XapakKTepuCTHKA KHIKOT0 COCTOSIHHSI BelecTBa.
[loBepXHOCTHBIH CJOH KMAKOCTH. JHeprusi MOBEPXHOCTHOTO cj0s. BamkHuii mopsaok.
Ilosepxnocmuoe namsadynicenue. Cmauuganue. HAenenua na zpanuye HCUOKOCMU C MEEPOLIM METIOM.
Kanuiisipable siBjieHMsl. XapaKTepUCTHKAa TBePIOro cocTosiHus BemecTBa. Kpuceramimyeckue M

amopd¢HbIe Tesa. Ypyrue cBoiicTBa

OK 01
OK 02

OK 03
OK 04
OK 05

OK 07
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TBepabix Tea. 3akon I'yka. Mexanuuyeckue cBoiicrBa TBepabIX Tes. IliacTuyeckasi (octaTouyHas)
nepopmanus. Tennosoe pacuiupenue meepovix men u ncuokocmei. Korgpgpuyuenm nuneitnozo)
pacuwupenun. Korgpdpuyuenm o6vémnozo pacuwupenusn. Yuem pacwupenus ¢ mexnuxe. Ilnasnenue.
Yoenvnan mennoma nnaenenus. Kpucrannuzauusi. Ilpaxmuueckoe npumenenue 6 no6ceoHesHOl,
rcu3HU puzuYecKUX 3HAHUIL 0 CBOIICIEAX 2A308, HCUOKOCEI U MEEPObIX mell

Temamuxa npaxmu4ecKux 3aHAmuL

\Pewenue 3a0au c npogheccuonanbHoli HANPAIeHHOCHbIO

Temamuxa nabopamopHwix pabom

Viabopamopnas paboma No2 Onpedenenue enarcnocmu 8030yxa.

Vlabopamopnas paboma Ne3 Onpedenenue koIghhuyuenma no6epxXnocmno20 HAMANCEHUS HCUOKOCU

KontpoJsbHas padora Nel «MoJsieky/asipHasi pU3MKa U TEPMOJIUHAMHUKAY

Pazgen 3. DilekTpoAMHAMHKA

Tema 3.1
DJIeKTpHYecKoe MoJie

Coodeporcanue yuebHo2o mamepuaia

Dnnexkmpuueckue 3apaovl. INeMEHTAPHBIH JIeKTPUYECKUil 3aps. 3aKkon coxpanenus 3apaoa. 3aKoH,
\Kynona. dnexTpudyeckasi HOCTOSIHHAA. DJieKTpHUecKkoe nmoJie. HanpsizkeHHOCTH

DaekTpudeckoro moJisi. Ilpunnun cynepno3unuu mogei. Ilposoonuxu ¢ nekmpuueckom noe.
urnexmpuku 6  snekmpuueckom  none. Ionapusayus  Oousnekmpuros. PaGora  cui
hjieKkTpocTaTnyeckoro nojs. Iorenuuan. Paznocmos nomenyuanos. Cesnszo mesxicoy

HanpsceHHoCmoio u PasHocmuio nomenyuanos INEKMPUYECKO20 noas.
nexkmpoemkocms. Eounuuyvt rnexmpoemkocmu. Kondencamopwol. Coedunenue KoHOeHCAmopos 6|
Oamapero. Hepzus 3apANCEHHO20 KOHOEHCAmopa. JHEPTHsl dJeKTpUdYecKkoro mnousi. Ilpumenenue|
KoHOeHcamopos

Temamuxa npaxmu4ecKux 3aHamu

\Pewenue 3a0au c npogheccuonansnoil HANPasiIeHHOCMbIO

Temamuxa nabopamopHwix pabom

Viabopamopnas paboma Ne4. Onpedenenue 31eKmpuiecKoli eMKOCmU KOHOEHCamopos

Tema 3.2
3aKOHEI MOCTOSIHHOI'0 TOKA

Codeporcanue yuedHo2o mamepuana

YcnoBusi, Heo0XoaUMbIe [1JIs1 BOSHUKHOBEHHUS U MOAAePKAHUA IJIEKTPUIECKOro Toka. Cuiia Toka u
MUIOTHOCTH TOKA. 3akon Oma 011 yuacmka yenu. 3agucumocms 31eKmpuecKkozo cOnpomueieHus om,
\Mamepuana, OnuHbl U RIAOWAOU NONEPEUHO20 CEUEHUA NPOBOOHUKA. 3A6UCUMOCHIL INEKMPUUECKO20
conpomuenenus nposoonuKos om memnepamypol. Temnepamypuolii koIpuyuenm conpomugnenus.
Ceepxnposooumocme. Paboma u mowgnocms nocmosannozo moka. Tennosoe deiicmeue moxa. 3akon
Vncoyna—J/lenya. dnekmpoosudxcywyas cuna ucmovynuxa moka. 3akon Oma 0na nonnoil yenu.
Onexmpuueckue uenu. Ilapannenvnoe u nociedosamensbHoe coeOUHEHUE NPOBGOOHUKOG. 3AKOHDI

Kupxzogpa ona yzna. Coedunenue ucmoyHuKkos 31eKmpuiecKoll Inepzuu ¢ bamapero

OK 01
OK 02

OK 03
OK 04
OK 05
OK 07
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Temamuxa npaxmu4eckux 3aHAmuL

\Pewrenue 3a0au ¢ npoz[)eccuona.flbuoﬁ HAnpaeieHHoCmblo

Temamuxa nabopamopuwix pabom

Viabopamopnas paboma Ne5 Onpedenenue yoeapHo20 CORPOMuUGAeHUs NPOGOOHUKA

Viabopamopnas paboma Ne6 Onpedenenue mepmuyeckozo Kogpguyuenma conpomusnenus meou

Viabopamopnas paboma Ne7 Himepenue 3/]C u 6nympennezo conpomueieHus ucmouHuKka moka

Vlabopamopnasa padoma Ne8 H3yuenue 3aKon06 nocnedo6amensHozo U NAPANIeibHOZ0 COCOUHEHUT
npoeooHuKos

Viabopamopnas paboma INe9 Hccnedosanue 3agucumocmu MougHOCHU 1aMNbl HAKAIUGAHUA OM
Hanpacenun Ha eé3axcumax.

Viabopamopnas paboma Nel0 Onpeoenenue KII/[ snekmponaumru

KontpoJbHas pagoTa Ne2 «JyeKkTpuyeckoe noje. 3aK0HbI NOCTOSTHHOTO TOKAa»

Tema 3.3 DiieKTpUYeCKUH TOK B
Pa3JIMYHBIX cpexax

Codeporcanue yuedHo20 mamepuaia

JJIeKTPpUYeCKUil TOK B MeTa/uiaX, B IEKTPOJHMTAX, razax, B BakKyyme. Iuexmponus. 3axoH|
nexkmponuza  @Dapades.  Inekmpoxumuyveckuil  IKeueairenm. Buovl  zazoevix  pazpsoos.
TepmodsiekTponnas 3muccust. [lnazma. dnexkmpuueckuii mok 6 nonynpogsoonukax. CoocTBeHHAs1 U
npuMecHasi nposoaumoctu. P-n nepexon. Ilpumenenue nonynpoeoonuxos. Ilonynposoonukogule
npuboput

Temamuka npaxkmuieckKux 3aHAMUL

\Pewenue 3a0au c npogheccuonansHoli HANPAIEeHHOCMbIO

Temamuxa rabopamopuwix pabom

Viabopamopnas paboma Nell Onpedenenue 31eKmpoxXumuieckozo IKUSAIeHMA Medu

Tema 3.4
MarHuTHoe 1moJie

Codeporcanue yuebHo2o mamepuana

BexTop MHAYKIMH MATHUTHOrO mojs. HanpsizkeHHOCTL MArHMTHOrO moJs. JleficTBHe MArHHTHOIO
MOJIs1 HAa MPSIMOJIMHEHHBII MPOBOAHUK ¢ TOKOM. B3anmoaeiicrBue TokoB. Cuna Amnepa. Ilpumenenue
cunvt Amnepa. MarHuTHbI noTok. PadoTa mo mepemereHHIo MPOBOJHUKA ¢ TOKOM B MATHUTHOM
nose. JlelicTBHe MArHMTHOTO MOJisi Ha ABWKYyWuiica 3apaa. Cuna Jlopenua. Ilpumenenue cunsl
VIopenya. OnpeneneHue yaeabHOro 3apsiga. Maznummusle ceoiicmea eeuyecmea. Macnumnasn
nponuyaemocms. CojiHeuHAs1 AKTHBHOCTD M e€ BJMsiHUe HA 3eMi1i0. MaruuTHble Gypu

Temamuxa npakmuveckux 3aHAMUL

\Pewenue 3a0au c npogheccuonanvoli HANPAIEeHHOCMbIO

Temamuxa rabopamopuwix pabom

Tema 3.5
JJIeKTPOMATHUTHAS
MHAYKIHUS

Cooeparcanue yuebnozo mamepuand

\Aenenue rnexkmpomaznumnoii undykyuu. Ilpasuno Jlenna. 3akoH 31eKTPOMATHHTHON WHIYKIMH.
\Buxpesoe nexkmpuueckoe none. IJAC HHAYKIUH B ABHAKYIIUXCH TNPOBOAHUKAX. Senenue

cmouudykuuu. I/Im)ykmuenocmb. 3Hepzu;z MACHUMHO020 ROJIAA MOKA.
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B3anMocBs3b 3JIEKTPUYECKUX M MATHUTHBIX M0JIeil. DJ1eKTPOMATHUTHOE 110J1e

Temamuxa npaxmu4ecKux 3aHAmuL

\Pewenue 3a0au c npogheccuonanbHoli HANPAIEHHOCHbIO

Temamuxa nabopamopuwix pabom

VIabopamopnas paboma INel2 H3yuenue senenus 3neKmpomazHumHol uHOyKyuu

KontpoJsbHas pabora Ne3 «MarauTHoe noJjie. JeKTPOMAarHUTHAsE HHAYKIHS»

Pa3nen 4. Kojiedanusi 1 BOJIHBI

Tema 4.1 Mexanuueckue Codeporcanue yuebno2o mamepuana OK 01
K0J1€0AHNS U BOJIHDI KosnebaTennnoe nsmxenne. I'apmonmdeckue Koae6anusi. CBoGOIHbIE MeXaHHYECKHe KOJIOAHHS. OK 02
Ipespaiienne SHepruu NpH KosiedaTeabHOM JBikeHun. CBOGOAHBIE 3aTyXalolMe MeXaHHYecKHe OK 03
KosieGanusi. MatemaTuyeckuid MasiTHHK. IIpyKMHHBIH MasTHUK. BbIHy)XJIeHHble MeXaHHYeCKHe OK 04
Kosiebanusi. Pesonanc. OK 05
Tlonepe4yHble U MPOI0JIbHbIE BOJTHBI. XapaKTePUCTHKH BOJIHBI. 3BYKOBbIE BOJIHbI. YJIbTPa3BYK H €ro| OK 07
npuMeHeHue
Temamuka npakmu4eckux 3aHamui
Temamuxa nabopamopHwix pabom
Tema 4.2 Cooeparcanue yuebrno2o mamepuana OK 01
JJIEKTPOMATHUTHBIE KOJIe0aHusI OK 02
M BOJIHBI OK 03
CB00O/IHbIE YJIEKTPOMATHUTHBIE Kosebanusi. IIpeBpamienne 3Hepruu B KoJe6aTeIbHOM KOHTYPe. OK 04
dopmyna Tomcona. 3aryxaionime 3JeKTPOMATrHHTHBIe KojebaHus. I'eHepaTop He3aTyXalOmIMX OK 05
2J1eKTPOMAarHUTHBIX KoJie0aHuii. BbIHyXKIeHHbIe JJIeKTpUueckue Kosebdanusi. Ilepemennviii mox. OK 07
l'enepamop nepemennozo moka. Emxocmnoe u unoykmuenoe conpomugienus nepemMeHHo20 MmoKd.
\Akmuenoe conpomuenenue. 3akon Oma 01a INEKMPUUECKOU Yenu nepemennozo moka. Paboma u
IMowinocmo nepemennozo moka. Pesonanc ¢ snexmpuuecxoii yenu. Tpaucgpopmamoput. Toxu evicokoii
uacmomol. Ilonyuenue, nepedaua u pacnpedenenue MeKmpoInepzun. IIeKTPOMATHUTHOE MOJIe KAK
0coOblii BUI MaTepuu. JJIeKTPOMATHUTHBIE BOJTHbI. CBOHCTBA 3JIEeKTPOMATHUTHBIX BOJIH. BudpaTtop,
[epua. OTKpBLITHIH KoJedaTeabHbIii KOHTYp. U300perenne pagmo A.C. IlomoBbiM. IlonsiTue o
paanocss3u. [lpunnun paguocessu. [IpuMeHenne 31eKTPOMATHUTHBIX BOJTH
Temamuxa npaxmu4eckux 3aHamul
Pewienue 3a0au c npogheccuonanvnoii HANPAGIEHHOCHbIO
Temamuxa nabopamopuwix pabom
Viabopamopnas paboma Nol3 Hzyuenue pabomol mpancghopmamopa
KonrtposbHasi padora Ne 4 «Kosie6aHusi M BOJTHbBI
Pa3znea S. OnTuka
Tema 5.1 Codeporcanue yuebrnozo mamepuana OK 01
Mpupona ceera ToueuHblii WCTOYHUK cBeTa. CKOPOCTH pacHpoCTPaHEHHsT CBeTa. 3aKOHBI OTPAMNKEHHUS] U OK 02
npenomiaenusi ceeta. ConHeunsle u JyHHble 3aTMenusi. [Ipunnun I'ioiirenca. IloaHoe oTpakenue. OK 03
OK 04

JIun3el. IlocTpoenue nzodpasxkenus: B JuH3ax. PopmyJia TOHKOM JUH3BI.
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YBennuenue imH3bL I'1a3 kak onTuyeckas cucrema. Onrudeckue npudopsl. Teseckonsl.

OK 05

Cuna ceema. OceeuiéHnocme. 3aKOHbL 0CECU{CHHOCU OK 07
Temamuxa npaxmu4ecKux 3aHAmuL
\Pewienue 3a0a4 ¢ npogheccuonanbHoli HaNPAeIEeHHOCMbIO
Temamuxa nabopamopuwix pabom
Vlabopamopuas paboma Nel4d OnpenesieHue noka3artelisi HpeJIoMJIEHHS CTeK/Ia
Temamuka KOHMPOALHLIX pabom
Tema 5.2 Codeporcanue yuebno2o mamepuana
BoJHoBbIe cBolicTBA cBETA Wnrepdepenuusi ceera. KorepeHTHOCTH cBeTOBBIX Jiy4eil. HTepdepeHUnsI B TOHKUX ILIEHKAX.
Kosabua Herorona. Hcnosnb3oBanue MHTepdepeHUMH B Hayke M TexHuke. J{udpaxnus csera.
Jludpaxknust Ha mieJH B NapajieybHbIX Jydax. JJudpaknuonnas pemerka. Illonsatue o rosorpaguu.
IMonsapusanusa nonepe4yHbix BoaH. Ilonsipusanus cera. /JIBoiiHoe Jyyenpenomienue. Ilonspounsl.
Jucnepcusi cera. Buabl m3nydyeHuii. Buabl cnektpoB. ChnexkTpbl ucnyckanusi. CHekTpbl
norjomennsi. CnexTpaasHblii  aHaan3. CrnekTpajbHble KJacchl 3Be3l. YabTpaduoseroBoe
usiaydyenue. Uuppaxpacnoe uznyuenue. Pentrenockue jayuu. Ux mpupoga u cpoiictBa. Illkana
PIEeKTPOMATHUTHBIX H3JTyYeHu i
Temamuka npakmu4ecKux 3aHamuil
Temamuxa 1abopamopuvix pabom
Viabopamopnas paboma Nel5 Onpenenenne JJIMHBI CBETOBOI BOJHBI ¢ MOMOIIBIO TU(PPaAKIHOHHOIH
pelIeTKH.
Viabopamopnas paboma Nel6 HadoneHue CILIONTHOTO H JJHHEHYATOT0 CIIEKTPOB
KontpoabHas padora Ne 5 «Ontuka»
Tema 5.3 Codeporcanue yuedHo2o mamepuana
CnenuaabHasi Teopust /IBzKeHME €O cKOpocThIo cBeTa. IlocTy1aThI TEOPHH OTHOCUTEIHLHOCTH U CJIECTBHS U3 HUX. OK 01
OTHOCHTECJIBHOCTH HBapuaHTHOCTL MOAYJISA CKOPOCTH CBeTa B BaKkyyMe. JHeprusi nokosi. CBsi3b Macchbl M 3Hepruy OK 02
cB0OGOIHOIT YacTHIIBI. DJIeMEHThI PeJISITHBHCTCKOM AMHAMAKHA OK 03
Temamuxa npaxmu4eckux 3aHamuLl OK 04
OK 05
Temamuxa 1a60pamopHwix pabom OK 07
Pa3gen 6. KBantoBas ¢guzuka
Tema 6.1 Cooeporcanue yuebno2o mamepuaia OK 01
KBanroBasi ontuka KsauroBas runoresa [lnanka. Tenosoe usinyvenne. KoprnyckyJaspHo-BoiHOBoii a1yanusm. ®OTOHBI, OK 02
I'nmnoTe3a ne Bpoiisist 0 BOJTHOBBIX cBoiicTBax yactui. CooTHOIIEHHNE OK 03
HeonpeaenenHocreii I'eiizendepra. /laBinenue cBera. Xumuueckoe aeiicrBue cera. Onbithl I1LH. OK 04
Jlebenea u H.U. BaBunoBa. @omorgpgpexm. Ypasuenue Diinwimeitna ona gomoirpgphexma. OK 05
Buewnuii omornexkmpuueckuii phexm. Buympennuii OK 07

domorgpghexm. Tunwvt homornemenmos. Ipumenenue ghomorghpexma

Temamuxa npakmu4deckux 3aHAMUL
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Temamuxa nabopamopuwix pabom

Tema 6.2 Coodeporcanue yuebno2o mamepuana OK 01
Du3MKa aTOMa U AaTOMHOI'0 PaspuTHe B3r/15110B HAa CTpOeHHe BellecTBa. Moje/u CTpOeH sl aTOMHOIO siipa. OK 02
siApa 3aKOHOMEPHOCTH B AaTOMHBIX CIIEKTPax Boaopoaa. SlaepHas mojaeab aroma. OnbIThI OK 03
9. Pezepdopna. Moaens atoma Bogopoaa no H. bopy. KBanTosble nocrynarsl bopa. Jlazepu. OK 04
PanoakTHBHOCTD. 3aKkoH paH0aKTHBHOIO pacnaja. PaqnoakTuBHbIe NpeBpamieHusl. OK 05
Croco0bl Ha0TI0IeHHS] U PerMCTPALMH 3apsKeHHBIX YyacTul. Jddext BaBuiosa - OK 07
UepenkoBa. CTpoeHHe aTOMHOTO sapa. JledpeKT Macchl, IJHEPIHsl CBA3U M YCTOHYHBOCTD 6
aTOMHBIX sijep. AAnepHblie peakuuu. Joepnana snepzemuxa. IHepreTUYECKHii BIX0J
silepHBbIX peakumii. UcKyccTBeHHas paiMoaKTHBHOCTD. [lesieHue TsixkesbIX siaep. LlenHas
siAepHAas peakuys. YnpasJsieMasi LenHasi peakuust. Slaepusiii peakrop. TepmosiaepHbIi
cHHTe3. JHeprus 3Be3]. IlojyueHHe paiMoOaAKTUBHBIX H30TONOB H UX MPHMEHEHHe.
buoJiornyeckoe 1eiicTBHE PAAMOAKTUBHBIX H3J1y4YeHHUIl. DjieMeHTapHbIe YaCTHLIBI
Temamuxa npaxmu4eckux 3aHAmuLl
Temamuxa nabopamopuwix pabom
KontpoabHas padora Ne 6 «KBanToBas pusuka 2
Pazgen 7. Ctpoenue BeesienHoil
Tema 7.1 Codeporcanue yuebHo2o mamepuana OK 01
Ctpoenne CoJsiHeyHOi CoJiHeyHasl cUcTeMAa: IJIaHeTHl U MaJjible Teqa, cucrema 3emisi—J/yna 6 OK 02
cCTEeMBbI Temamuka npakmu4ecKux 3aHAmul OK 03
Temamuka 1adopamopHwix pabom OK 04
NI Ns
OK 07
Tema 7.2 Codeporcanue yuebHo2o mamepuana OK 01
JBoaonus BeeseHnoit Ctpoenne u 3Boonus Coanua u 38é31. Knaccupuxauus 38€31. 3BE3Ab1 1 HCTOYHUKH HX OK 02
IHepPrumu. 6 OK 03
IanakTuka. CoBpeMeHHbIE NPeICTABIEHHS 0 CTPOEHHH H YBoJIonMH Beenennoii OK 04
Temamuxa npakmu4eckux 3aHamu OK 05
Temamuxa nabopamopuwix pabom OK 07
Vlabopamopnas paboma Nel7. U3yyeHue KapThl 3Be3THOT0 HeDa 2
\HUmozo
Koncyasranuu Cooeporcanue yuedHo2o mamepuana 6 OK 01
1 .MexaHn4eckoe IBUKeHHE 1 OK 02
2.3akonbl Hbl0TOHA M coXxpaHeHuUst 1 OK 03
3.0cHoBHbIE oJI0KeHnss MKT 1 OK 04
4.I'a30BbIe 3aKOHbI 1 OK 05
5.9J1eKTprHYecKoe H MATHUTHOE MOJIst 1 OK 07
6.32KOHBI NOCTOSTHHOT'O TOKA 1
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IIpomexyTouHasi aTTecTanus (IK3aMeH)

Bcero:

192
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B dopme npakTuueckoi moAroTOBKU MPOBOASTCS 1TaOOpaTOpHbIE pabOTHI

Pasnen Tema Yacsl
Paznen 2.
2
MosekynsapHast JlaboparopHast pabota Nel. M3yuenne ogHOro n3 H30MpoLeccoB
¢duznka u 5
TepMOIUHAMHKA JlaboparopHast pabota Ne2 OmnpeienieHre BIaXHOCTH BO3AyXa
JlabopatopHast pabora Ne3 Onpenenenne 2
Ko’ QHIIMEHTa TOBEPXHOCTHOTO HATSHKEHUS JKUAKOCTU
Pasznen 3. JlabopatopHast pabora Ne4. Onpenenenne 2
DnekTposuHaMnKa PIIEKTPUYECKON €MKOCTH KOHJIEHCATOPOB
JlabopatopHast pabora Ne5  OmpexpeneHue  yAENBHOTO 2
COIPOTHBIICHHUS] IPOBOAHUKA
JlaboparopHas padoTta Ne6 OnpesesieHue TepMHIECKOro 2
K02 (UITUCHTA COIPOTUBIICHUS MEIH.
JlaGoparopnas padota Ne7 U3zmepenne J/1C u BHYyTpEHHETO 2
COIPOTHBIICHHUS] ICTOYHHKA TOKA.
JlaGoparopHas pabota Ne8 M3yueHune 3aKOHOB
MOCJIEIOBATENILHOTO U MapaJIeIbHOTO COSTUHEHUM 2
MTPOBOTHUKOB.
JlaGoparopHas padota Ne9 VccienoBanue 3aBUCUMOCTH
MOIITHOCTH JIaMIIbl HAKaJIMBaHUS OT 2
HANPsDKEHUS HA €€ 3KUMX.
JlaGoparopnas ~ pabora  NelQ Onpenenenue KT 2
DIICKTPOILTUTKH
JlaGoparophas padota Nell OnpenencHue 2
INEKTPOXUMHUYECKOTO IKBHBAJICHTA ME/IN
JlaboparopHas padota Nel2 W3yuenue siBieHus 2
3JIEKTPOMAarHUTHOW MHIYKIUHU
Paznen 4. Konebanust |JTaboparopHas pabora Nel3 N3yuenne paboTHI
151 Tpanchopmaropa 2
BOJTHBI
Paszyien 5. Ontrka JlabopatopHast pabora Nel4 Ompenenenue mnokasaresns 2
[PETOMIJICHUSI CTEKJIA
2
JlaGoparopHast pabora Nel5 OmpeneneHue UIMHBI CBETOBON
BOJIHBI C TIOMOIIBIO TU(PAKLIMOHHON PEHIETKH.
JlaboparopHast pabota Nel6 HaOironeHue CIUIOIIHOTO U 2
JTMHEHYaTOro CIIEKTPOB
Pasnen 7. JlaboparopHast pabota Nel7. M3y4deHune kapThl 3Be31HOTO Heba
Crpoenue 2
Bcenennoit
BCEI'O 34

23




3. OpraHu3anuoHHO-NearorudecKne ycJaoBus

3.1. MeToauueckoe odecneuyeHue NporpaMmbl (MeToAMUYECKHE MATEPHAJIbI).
1. Harnsgaeie mocoOus (KOMIUIEKTHI YU4eOHBIX TaOJuIl, IakaTel: « DU3UYecKue
BEITUYMHBI M (DyHIaMEHTAIbHBIC KOHCTAHThDY, « MeXTyHapoIHAs CUCTEMA CIUHUIL
C», «llepuogmueckass cuctema xumuueckux anemeHToB JI. M. Menneneesay,
MOPTPETHI  BBIAIONINXCS YYCHBIX-(PU3UKOB H aCTPOHOMOB, KOMITHIOTEPHBIC
IPE3EHTALUN ).
2. JlumakTudeckue Marepuanbl (pa3gaTodyHBIA MaTepuan Jid O00y4aromuxcs,
auTeparypa (crpaBodHas, myonunuctudeckas u Ap.) (cm. HMudopmarmonHoe
obecrieueHue mporpaMMmal).

3. KoHTponbHO-U3MEpUTENIbHbIE MaTepuaibl JUIsl TMPOBEACHUS TEKylled u
IIPOMEKYTOUHOM aTTeCTallMy 00y4Jaromuxcs (IpUIoKEHHE);

3.2. MartepuajibHO-TeXHUYEeCKOe olecriedeHmne

OcBoenue mnporpamMmbl y4eOHOM AucCHUIUIMHBI «DU3MKa» Npeanoaraet
Hajguyue B MpodecCHOHANIBHON 00pa30BaTebHOW OpraHU3allid, peaTU3yIolen
o0pa3oBaTeIbHYI0 TPOrpaMMy CpeIHero oOIero oOpa3oBaHHs B Mpejenax
ocoeHust OOIIl CIIO Ha 06a3e OCHOBHOro 0OIIEro 0Opa3oBaHUs, Y4E€OHOTO
kaOWHeTa, B KOTOPOM HMMEETCS BO3MOKHOCTh 00€CIEeUUTh CBOOOJHBIN JOCTYyN B
HNHTepHeT BO BpeMsl y4eOHOTO 3aHATHS U B MEPUOJ BHEYUEOHOU AESITeIbHOCTH
o0yyJarommxcs.

B coctaB kabuHeTa (pU3MKH BXOIUT J1a00paToOpHus ¢ Ta0OPAHTCKON KOMHATOM,
OCHAILIEHHAs THUIIOBBIM OOOpPYAOBaHUEM, KOTOPbIE JOJIKHBI COOTBETCTBOBATh
TpeboBaHusiM CaHUTAPHO-IIUIEMHUOJIOTMUYECKUX NpaBui U HopmaTuBoB (CaunlluH
2.4.3648-20) n.

B cocTtaB marepuansbHO-TEXHUYECKOrO oOecredeHus padoueil mporpaMmbl
BXOJIAT:

[0CaJJOYHbIE MECTA M0 KOJIUYECTBY 00YUarOIINUXCS;

MHOTO(YHKIIMOHAIbHBINA KOMILIEKC MTPEenoaBaTelis;

KOMIIBIOTED C JIMILIEH3UOHHBIM ITPOTPAMMHBIM 00€CIIEUEHUEM;
MYJIBTUMEAUATIPOCKTOD;

HKPaHHO-3BYKOBBIE TOCOOUS;

KOMIJIEKT AJIEKTPOCHA0XKEHUS KaOnHeTa (GU3UKY;

TEXHUYECKUE CPEJICTBA O0yUECHUS;

JE€MOHCTpallMOHHOE 000pyA0BaHue (00I1Iero Ha3HAYeHHsI U TEMaTHYECKHe
HAOOPHI);

nabopaTopHoe 000py0BaHUE OOIIETO HA3HAYEHUS U TEMAaTUYECKUE HAOOPHI (CM.
[Tpunoxenue 2);

CTaTHU4YeCKUe, TMHAMUYECKUE, IEMOHCTPAIIMOHHBIE U Pa3AaTOYHbIE MOJIEIIH;
BCIIOMOTaTeIbHOE 000PYA0BaHHUE;

KOMIUIEKT TEXHUYECKON JTOKYMEHTAIMH, B TOM YHCJIe TaClopTa Ha CPeICTBA
oOyueHus, THCTPYKIIMH 10 UX UCTOJIb30BAaHUIO U TEXHUKE O€30MaCHOCTH;
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3.3. UndopmannoHHoe obecnieyeHre NporpaMMmabi:
|. Cnucok nutepatypsl /{na npenodasamenetl
06 o6pazoanuu B Poccuiickoit @eneparuu: dhenep. 3akoH ot 29.12. 2012 Ne 273 - @3
(B pex. ot 30.04.2021)
1. Ilpukaz MunucrepctBa oOpazoBanuss u Hayku PO «O06 yTBepkacHUU
dbeaeparTbHOTO TOCYAApPCTBEHHOTO 00pa30BaTEIPHOTO CTaHIAPTa CpeaHEro (MOJIHOTO)
obmiero odpazoBanus» (3apeructpupoBa B Muntocte PO 07.06.2012 Ne 24480).
2. Ilpuka3z MunoOpuayku Poccuu ot 14.10.2022 Ne 732 «O BHeceHuU
n3MeHeHut B [Ipukasz MunucrepcTBa 00pa3zoBanus U Hayku Poccuiickoit denepannn

ot 17.05.2012 Ne 413 «O0 yTBepxkeHnu henepaibHOro
rocyJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAapTa cpeaHero (MoJIHOro) OoOIIero
00pa3oBaHUS.

3. IlpumepHas ocHoBHasi oOpa3oBareiibHas MporpaMMa CpEIHEro  OOIIEro

oOpa3zoBanusi, 0J00peHHass pemieHueM ¢eaepabHOrO0  y4eOHO-METOAUYECKOro

oObeuHeHus 1o obmemMy oopazoBanuto (mpoTokost oT 28 utonsa 2016 r. Ne 2/16 -

3)

4. TI'pomos C.B. lllaponosa H.B. ®u3uka, 10-11: Kuura ans yuurens. - M., 2004.

5. Kabapaun O.®D., OpnoB B.A. DkcnepuMmeHTanbHble 3ananus mo ¢usuke. 9—11

KJIacChl: yueOHoe rnmocodue i yyanmxcs o0meo0pa3oBaTeNbHbIX YUpExKIeHUn. - M.,

2001.

6. KacesnoB B.A. Meroaudeckue pEeKOMEHIAMH IO HCIIOJIB30BAHUIO YICOHHKOB

B.A.KaceanoBa «®uzuka. 10 xin.», «®Pusuka. 11 kin.» npu uzydyeHuu (QU3NKA Ha

0a30BoM U npousIbHOM ypoBHE. - M., 2006.

7. KacpsnoB B.A. ®wusuka. 10, 11 k1. TemaTtuueckoe u MoypouHoe

miaHupoBanue. - M., 2002.

8. Jlabkorckuii B.b. 220 3ama4 1o ¢u3uke ¢ pemeHusIMy: KHura s yyanmxcs 10-11

KJI. 00111e00pa30oBaTeNIbHBIX yUpexaeHui. - M., 2006.

Il obyuarowuxcs

1. I'pomon C.B. ®wusuka: MexaHuka. Teopust OTHOCUTENBHOCTH.

OnexktpoanHamuka: YueOoHuk st 10 k1. o6meo0p. yupexaenuil. - M., 2010.

2. TpomoB C.B. ®usmka: Onrtuka. TemmoBeie sBieHus. CTpoeHHE M CBOICTBa

BelecTBa: YueOHuk aiis 11 ki1, o01eo0pa3oBaTenbHbIX yupexaeHuid. - M., 2010.

3. Jmurpuena B.®. 3amaun mo ¢usuke: yued.mocodue. - M., 2003.

4. JImutpueBa B.®. ®usuka: yueOnuk. - M., 2003.

5. KacpssnoB B.A. @wusuka. 10xmn.: YueOuuk s o0mieoOpa3oBaTenbHBIX

y4eOHBIX 3aBefeHuil. - M., 2010.

6. KacesnoB B.A. ®wumsuka. 1llki.: Yuebunk
JU1s1 0011Ie00pa30BaTeIIbHBIX

y4eOHBIX 3aBefeHuil. - M., 2010.

7. Msakumes ['.51. ®uzmka. 11 wmacc: yueO.yisi 001meo0Opa3oBaT. y4peKIACHUI:

6a308BbIil 1 ipodui. ypoBuu / I'.51. Mskummes, b.b. byxosies, B.M. Uapyrun; nox pen.

B.U. Hukonaea, H.A. [TapdenTtseBoii. - 17 uzn., nepepad. u gor. - M.: [Ipocserenue,

2019. - 399 c.

8. Msikumes ['.5. ®usuka: yueb. mis 10 k. o61meoOpazoBat. yupeKIeHU: 0a30BbIi
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u npodui. yposuu / I'.5. Msakumes, b.b. byxosues , H.H Cotckuii; mog pea. B.U.
Huxonaesa, H.A. [TapdentreBoii. - 17 uzn., nepepab. u gori. - M.: IIpocsemienue, 2019.
- 366 c.

9. Cawmoitnenko IIL.U., Cepree A.B. COopHHMK 3amad W BOIPOCH 10 (PHU3UKE:
yue0.mocodue. - M., 2003.

10. Anexceesa E.B., CkBopros [1.M., ®emenko T.C., [llecrakora JI. A.; mox pexn.
T.C. ®emeHko ACTpOHOMUS: y4€e0./UTsl CTY. YIpEeKIESHUH cpe. mpod.
oOpa3zoBanus /. - 2-¢ u3., ctep. - M.: M3natensckuii neHtp «Axagemusi», 2020.256 c.
11. BoponuoB - BenpsmunoB b.A., Actponomus. ba3oBblii ypoBenb. 11 kmacc:
yueOHuk /b.A. Boponmos - Benbsimunos, E.K. Ctpayrt. 5-e uzn., nepecmotp. M.:
Hpoda, 2021. - 238c.

12. 3acos, A. B. Actponomusi. 10—11 kiaccsr: yue6nuk / A. B. 3acos, B. I'. Cypaun.
— M.: BUHOM. Jla6oparopus 3nanuii, 2020. — 303 c.

13. Yapyrun B.M. Actponomus. 10 - 1lkmaccer: yude6. Jlig o6mieoOpa3oBar.
opraHu3zaiuii: 0a30BbI YpPOBEHb /2-€ u3Ml., uctp. - M.: [Ipocsemnienue, 2021 - 144 c.
J1ONOJIHUTEIbHBIE UCTOYHUKHU:

1. Jleutan E.II. Actponomus. ba3oBbiii ypoBeHb. 11 kmacc. : y4eOHMK ISt
obmeoopazosar. opranuzanuii / E.Il.JIeuran. — M. : [IpocBenienue, 2018.

2. ActpoHomus : yueOHUK A ipod. oOpa3oBar. opranuzanmii / [E.B.Anekceena,
I[T.M.CkBopuos, T.C.®emenko, JI.A.IlllectakoBa], mox pen. T.C. @emenko. — M. :
N3parensckuil nenTp «Axagemus», 2018.

3. Yapyruu B.M. ActpoHomus. Yueonuk ans 10—11 kinaccos / B.M.Yapyrun. — M.:
IIpoceenienue, 2018.

Y4eOHble U CIPABOYHBIE TOCOOUS

1. Kynukosckuit [1.I'. CnpaBounuk moburtens actpoHomuu / [1.I.KynukoBckuid. —
M.:JIubpokom, 2013.

2. lllxonbHbBIN acTpoHOMHUYECKUH KajeHAapb. [locoOue mis nmroduteneld acTpOHOMUU
/MockoBckuil ianeTapuii — M., (Ha TeKyIuii ya4eOHbIN TOx).

3. «ActpoHomus — 310 310poBo!» http://menobr.ru/files/astronom2.pptx
http://menobr.ru/files/blank.pdf.

4. «3Haemb u T acTpoHoMut0?y» http://menobr.ru/files/astronoml.pptx

II. MuTepHeT - pecypcehl.

1. www.fcior.edu.ru (®denepanbHblii IEHTP HHPOPMAIMOHHO-00PA30BATEIBHBIX
pecypcoB). wwww.dic. academic. ru (Axagemuk.CrioBapy U SHIIMKJIONCINHN).
www.booksgid.com (Boo” Gid. DnekTponHas OuOIMOTEKA).

www.globalteka.ru (I'mo6anreka.l mobanpHas OMOIMOTEKA HAYYHBIX PECYPCOB).
www.window.edu.ru (Equroe oKHO J0CTyIma K 00pa3oBaTeIbHBIM pecypcam).
www.st-books.ru (JIyumast yueOHast TuTeparypa).

www.school. edu. ru (Poccuiickuii 00pa3oBaTeIbHBIN TOPTAN).

www.ru/book (DnektporHast OMOIMOTEYHAsI CUCTEMA).
www.alleng.ru/edu/phys.htm (O6pa3zoBarenbhbie pecypchl MHTepHEeTa - Du3HKa).
www.school-conection.edu.ru (Exunast xoytekius udpoBbIX 00pa3oBaTEIbHBIX

©CoOoNORWDN
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http://menobr.ru/files/astronom2.pptx
http://menobr.ru/files/blank.pdf
http://menobr.ru/files/astronom1.pptx
http://www/
http://www/
http://www/
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http://www/
http://www/
http://www/
http://www/
http://www/

pecypcos). https/fiz.1september. ru (yueOHo-MeTOAMUeCcKast razeta «Pusnkay).

10. www.n-t.ru/nl/fz (HoGeneBckue naypeaTsl 10 GU3HKE).

11. www.nuclphys.sinp.msu.ru (SInepuas dbusuka B UuTepHere).

12. www.college. ru/fizika (IToxroroBka k EI'3).

13. www.kvant.mccme.ru (Hay4HO-TIOMYJIIPHBIH (PH3HMKO-MAaTEMAaTHUYECKUN KypPHA

«KBanT?).

14. www.yos.ru/natural-sciences/ntml (ecrecTBeHHO-HAYYHBIH Ky PHAIT TSI MOJIOICHKH
«IIyTb B HayKy»).

15. ActpoHomudeckoe 0OIIEeCTBO. [DneKTpoHHBIM pecypc] — Pexum mpocryna:

http://www.sai.msu.su/EAAS T'omynuna H.H. OTkpsiTas acTpoHOMUS / MO pejl.
B.I'. CypauHa. [ DnekTpoHHsIi pecypc] — Pexxum noctyna: http: //www.college.ru/
astronomy/course/content/index.htm

16.T'ocynapctBennbiii actpoHomuueckuit uHCTUTYT uM. [LK. Hltepunbepra MI'Y.
[DnexTpoHHBIH pecypc] — Pexum nocrtymna: http://www.sai.msu.ru

17. IHCTUTYT 36MHOTO MarHeTu3Ma, HOHOC(hEphl U PaCIIPOCTPAaHEHUS PATUOBOIH UM.

H.B.IlymkxoBa  PAH. [OnekTponnsii  pecypc] —  Pexum  goctyna:

http://www.izmiran.ru

18. KommeTeHTHOCTHBIM  OAX0A B 00y4deHnn acTpoHomun 1o Y MK
B.M.Yapyruna. [DJIEKTPOHHBIM pecypc] — Pexnm JOCTyIIA:
https://www.youtube.com/watch?v=TKNGOhR3w1 s&feature=youtu.be

19. Kopnoparust Poccuiickuii yueOHuk. ActpoHomus ans yuutened ¢usuku. Cepus

BeOMHAPOB.
20.Yacte 1. IlpenonaBanue acTpOHOMUM KaK OTAEIBHOTO MPEAMETA.
[DNEeKTpOHHBII pecypc] — Pexum JOCTyIIA:

https://www.youtube.com/watch?v=YmE4YLArZb0 21.Yacts 2. Posn

ACTPOHOMMHU B JJOCTHKEHUHU yUAIIUMUCA IIAHUPYEMBIX PE3yJIbTaTOBOCBOCHUS

OCHOBHOI 00pa3zoBateabHOl porpaMMbl COO. [DIeKTpOHHBIM — pecypc] —

Pexumpocryna:

https://www.youtube.com/watch?v=gCIRXQ-gjal 22.Yacts 3. MeToauueckue

0COOEHHOCTH peajn3ally Kypca aCTpOHOMUU B YPOUHOU MBHEYPOUHOU 1€SITEIbHOCTU

B ycnoBusix BeeaeHus @I'OC COO. [DnekTpoHHBIH pecypc]

—Pexnm JOCTyIIA:

https://www.youtube.com/ watch?v=Eaw9790w c0

23.HoBoct KOCMOCa, acTPOHOMHH M KOCMOHABTHUKH. [DJIEKTPOHHBIM pecypc] —
Pexxumpmoctyma: http://www.astronews.ru/

24. O6mepoccuiickuii acTpoHOMHYeCKHM noptai. ActpoHomusi PO.

[DnexTponHbIi pecype] — Pexum nocrtyma: http://xn--80agldeblhjOl.xn--plai/

25. Poccuiickasi acTpoHOMHYECKasi CeTh. [DNEKTPOHHBIN pecypc| — Pexum mocryma:
http://www.astronet.ru

26. YHuUBepcaibHasg Hay4YHO-TIOMYJISIpHAs OHJIAWH-PHIUKIONECAUS «DHIUKIONEIUS
Kpyrocser». [DnekrponHslii pecypc] — Pexxum noctyna: http://www.krugosvet.ru

27. Ounukionenus «KocmonaBTHkay. [DnekTpoHHBIN pecypc] — Pexum pocrtyma:
http://www.cosmoworld.ru/spaceencyclopedia

http://www.astm .websib .ru/
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http://www/
http://www/
http://www/
http://www.sai.msu.su/EAAS
http://www.college.ru/
http://www.sai.msu.ru/
http://www.izmiran.ru/
https://www.youtube.com/watch?v=TKNGOhR3
https://www.youtube.com/watch?v=YmE4YLArZb0
https://www.youtube.com/watch?v=gClRXQ-qjaI
https://www.youtube.com/
http://www.astronews.ru/
http://астрономия.рф/
http://www.astronet.ru/
http://www.krugosvet.ru/
http://www.cosmoworld.ru/spaceencyclopedia
http://www.astm/

http://www.myastronomy.ru
http://class-fizika.narod.ru

https:// sites.google.com/ site/astronomlevitan/plakaty
http://earth-and-universe.narod.ru/index.html
http://catalog.prosv.ru/item/28633
http://www.planetarium-moscow.ru/

https:// sites. google.com/ site/auastro2/levitan
http://www.gomulina.orc.ru/
http://www.myastronomy.ru
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5. KOHTPOJIb Y OLIEHKA PE3YJIBbTATOB OCBOEHHUS YUEBHOM

JUCHMUILIAHBI

KoHTposmb ® oOmEHKa pe3yabTaTOB OCBOCHHUS YYCOHOW HUCIUTLIAHBI
OCYULIECTBJISIETCS MPENOAAaBaTEIEM B IPOLIECCE MPOBEACHUS TEOPETUYECKHX H
MPAKTUYECKUX 3aHATHUM, TECTUPOBAHUSA, a TAaKKE€ B PE3YJbTATE BBINOJIHEHUS
oOy4JaronMMHUCs MHAUBUAYAJIbHBIX 3aJaHuUi B (QopMe JIOKIaIoB U pedepaTos,

MIPOEKTOB, UCCIIECOBAHUM (TPUIIOKEHHUE).

Pe3ynbraThl 00yueHHs pacKpbIBAlOTCS Ye€pe3 YCBOCHHBIE 3HAHUS U MPUOOPETEHHBIE
yMEHUS, HAaIlpaBJICHHbIC HA TPUOOPETEHUE OOIINX KOMITETCHIIHA.

Konx u HaumeHoBaHue Paznen/Tema

(hOPMHUPYEMEIX KOMITETCHIIMI

OK 01. Beiouparts crioco0bl pemtenust Pasgen 1. Temsr 1.1., 1.2, 1.3

3amad Paznmen 2. Temnr 2.1., 2.2., 2.3.

npodeccuoHaNbHOU AesTenbHOCTH — Pasmen 3

MPUMEHHUTENBHO K Pa3IUYHbBIM 3 4., 3.5.

KOHTEKCTaM Pasnen 4.Tewmsr 4.1., 4.2.
Pasnen 5.Temsr 5.1.,5.2.,5.3.
Paznen 6.Temsnr 6.1., 6.2.
Paznen 7. Temwr 7. 1., 7.2.

OK 02. Ucnons3oBatePazmen 1. Temsr 1.1., 1.2, 1.3 coBpemeHHBIC

cpenctpa noucka,Pazgen 2. Temsr 2.1.,2.2., 2.3. ananuza u

unTepnperanuu Pasaen 3. Temsr 3.1., 3.2., 3.3., undopmanuu, u

nHpopMarmonnsie 3.4., 3.5. TeXHOIOTHH i BhINOIHEeHUs1Pasnen 4.

Tewmb1 4.1.,4.2. 3anaq  podeccronanbroiPaznen 5. Temsl 5.1., 5.2,

5.3.

ACATCIIBHOCTHU

Pasgen 6. Tems1 6.1., 6.2.
Pazgen 7. Temnr 7.1., 7.2.

Temsr 1.1.,1.2,1.3
Temnr 2.1.,2.2.,2.3.
Tewmsr 3. 1., 3.2, 3.3,

OK 03. Imanuposats uPaznen 1.
peann3oBEIBaTH coocTBeHHOEPaszmen 2.
npodeccuoHanbHOE U TnuHOcTHOePasnen 3.
pa3BuTHE, IPEANIPUHUMATENLCKYIO 3.4., 3.5.
JIeSITENIbHOCTD B|Pazmen 7. Temur 7.1., 7.2.
npohecCHOHANTBHON ctepe,

UCIIOJIb30BaTh 3HAHUS T10

(UHAHCOBOW IPAaMOTHOCTH

Pa3INYHBIX JKU3HEHHBIX CUTYAIHIX

OK 04. Dddextusno Pazgen 1.Temsr 1.1.,1.2,1.3
B3auMoJeiictBoBare M paborare BPazmen 2.Temsr 2.1, 2.2.,2.3.
Pasnen 3.Temn! 3. 1., 3.2., 3.3,
3.4., 35.

Pazmen 4.Temur 4.1.,4.2.
Pazgen 5.Temmr 5.1.,5.2.,5.3.
Pazmen 6.Temnr 6.1., 6.2.
Pazmen 7. Temwr 7. 1., 7.2.

KOJJICKTHUBEC 1 KOMaH/I€

OK 05. OcymectBiats yctHyo wuPazmen 1. Temsr 1.1., 1.2, 1.3

IMHCHEMEHHYI0O KOMMYHHUKaIwmio Ha Pasnen 2. Temsr 2.1.. 2.2.. 2.3.

29

Tems13.1., 3.2, 3.3.

Tun  oOLEHOYHBIX
MEpPOIPUATUN

YCTHBIN OIIPOC;
(pOHTATBHBIHONPOC; OLICHKA
KOHTPOJIBHBIX paboT;

HaOIIOIEHHE 32 XOJ0M

BBITIOJTHEHHS
abopaTOPHBIX paboT;

OLICHKA BBITIOJHEHHUS
J1a00PaTOPHBIX padoT;
OIIeHKa
MPaKTUYECKUX PadoT
(peteHust Ka4eCTBEHHBIX,
pACYETHBIX,
npodecCHOHANTBEHO
OPHEHTHPOBAHHBIX 33/a4);

OLICHKA TECTOBBIX
3aJIaHNM;

HaOJII0ICHNUE 32 XOI0M

BBITIOJTHEHHS
WHIMBHIYaIIbHBIX TPOCKTOB
" OII€HKA BBIIIOJIHCHHBIX
MPOEKTOB; 3K3aMEH



roCcyJ1apCTBCHHOM s3pike  Paszmen 3. Temwr 3.1., 3.2, 3.3,
Poccwuiickoit @enepannu ¢ yaetom 3 4., 3.5.
0CcOOEHHOCTE! COLIUMANBHOTO wPasmen 4. Tempr 4.1., 4.2,

KYJBTYPHOI'O KOHTEKCTA Paznen 5. Temsi 5.1., 5.2.,5.3.
Pasgen 6, 1eMbl 6.1, 6.2.

Paznen 7. Temnr 7.1., 7.2.

OK 06. IposiBnsiTh rpaxkaancko-Paznen 1. Temsr 1.1.,1.2, 1.3
MaTPUOTHYECKYIO nosunuto,Pasnen 2. Temsr 2.1.,2.2., 2.3.
JEeMOHCTPHPOBaThH ocozHaHHoePaznen 3. , Temsr 3.1., 3.2., 3.3,
MOBE/IEHUE Ha ocHose 3.4., 3.5.
TpaaUIMOHHBIX Paznen4. | Temsbi 4.1.,4.2. Tembl
obmreuenoBeueckux MeHHocret, BPa3zmen 7. tom 7.1., 7.2,
YHCIIe C y4eTOM rapMOHH3AIHN
MEKHAIIMOHATBHBIX "
MEKPEJIUTHO3HBIX OTHOIICHUH TPUMEHSTh

CTaH/IapTHI
AQHTUKOPPYIIIMOHHOTO OBEICHHS
OK 07. ConetictBoBatbPa3zaen 1. coxpaneHuio

OKpy>Karomen cpeabl,Paznen 2. Temsr 1.1., 1.2, 1.3
pecypcocOepexxenuto, mpumeHsITbPa3aen 3. Temsbr 2.1.,2.2., 2.3.
3HaHMS 00 U3MeHeHnH KinMara,3.4., 3.5, Tewmsi 3.1., 3.2., 3.3,
TPUHIIMITBI OepexximBoroPaznen 4.

MIPOU3BOICTBA, sbdexrnBHOPasznen 6. Tempr 4.1., 4.2. Temb
JIecTBOBATh B upe3BbluaiinbixPaznen 7. 6.1.,6.2. Temsr 7.1.,
CUTYaIUsIX 7.2.
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