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1. MACIHOPT PABOYEM [TIPOI'PAMMBbI YYEBHOM JUCIHUITIINHBI
duzuka

1.1 O6aacTh npuMeHeHusi padoyeii MporpaMmmbl

PabGowas  mporpamMma  y4eOHOM  OUCHMIUIMHBI  SIBJSIETCS ~ YacThblO  OCHOBHOM
npodeccuoHaIbHON 00pa3zoBaresbHON mporpammbl B cooTBeTcTBHH ¢ PI'OC mo cnenuaibHOCTH
cpenuero npodeccuonanbHoro oopazosanus (naee CI10) 09.02.07 HMubopManmoHHbIE CUCTEMBI
U IIPOrpaMMHUpPOBAHUE.

Pabouass mporpamma ydeOHOUW muctumuinHbl «Du3uka» MpenHa3HaueHa IS U3YUYCHHS B
YUPEXKIEHUAX MPOPECCHOHATBHOIO 00pa30BaHUs, PEATHM3YyIOIIUX O0pa30BaTEIbHYIO MPOTrPaMMy
cpenHero (mojHOTro) 00mImIEero oOpa3oBaHMs, MPU TMOJATOTOBKE KBAIM(DHUIIMPOBAHHBIX PaOOYMX U
CIEIHMAICTOB CPEHETO 3BEHA.

1.2. MecTto y4eOHOHl IUCUMIVIMHBI B CTPYKTYpe OCHOBHOH MNpPodecCHOHATIBLHOM
0o0pa3oBaTe/ibHOI MPOrpaMMbl: TUCIUIUINHA BXOJUT B 00I1€00pa30BaTEIbHBIN ITHKIT

1.3. Hean u 3agauyu y4eOHOH JMCHMILIMHBI - TPeOOBAHUSI K pe3yJbTaTaM OCBOCHHS
Y4eOHOM IMCUMILINHBI:

Copneprkanue mporpamMmbl 0011e00pa3oBaTeIbHON IUCIUILTHHBI «DH3UKa) HAPABICHO HA
JOCTHKEHHUE CIEAYIOUINX LEei:

— (¢opMupoBaHHEe Yy OOyYaIONUXCS YBEPEHHOCTH B IIEHHOCTH OOpa30BaHUS,
3HAYUMOCTH (U3MYECKUX 3HAHWWA I COBPEMEHHOIO KBATU(UIIMPOBAHHOTO
CHEIHAMCTa MPU OCYIIECTBICHUH €ro MPOo(hecCHOHANBLHOM NesSTEIbHOCTH,

— (GopMHUPOBAaHUE ECTECTBEHHO-HAYYHON I'PaMOTHOCTH;

— OBIaJCHHE CHEeHU(PUUIECKOH cHCTeMOU (U3MUECKUX MOHSITHH, TEPMUHOJIOTHUEH U
CHMBOJIHKOM;

— OCBOEHHE OCHOBHBIX (PM3NYECKUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEN;

— OBJIQJICHHE OCHOBHBIMU METO/JIaMH HAyYHOTO MTO3HAHUSI MPUPO/IbI, UCTIOJIb3YEMbIMHU B
¢u3uke (HabmroAeHUE, ONHMCAHUE, U3MEPEHUE, BBIIBMKEHUE TMIIOTE3, IMPOBEIACHHE
JKCIIEPUMEHTA);

— OBJAJCHHE YMEHHSIMHU O0OpabaThiBaTh JaHHBIE JKCIIEPUMEHTa, OOBSICHATH
MOJIyYEHHBIE PE3yJbTaThl, YCTAHABIMBATh 3aBUCUMOCTH MEXAYy (pu3nueckumu
BEJTMYMHAMU B HAOIIOJaeMOM SIBICHUH, JIENATh BHIBOIBI,

— (opmupoBaHue yMeHHs pemiaTh (GU3NIECKUE 3a/1a4U PA3HBIX YPOBHEH CIIOKHOCTH;

— Ppa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, HWHTEJUICKTYAIbHBIX H  TBOPYECKUX
CHOCOOHOCTEN B Tpoliecce MpUOOPETeHHs 3HAHUM C HMCIONB30BAHHEM Pa3TUYHBIX
HMCTOYHUKOB WH(OpPMAIIUU U COBPEMEHHBIX MH()OPMAITMOHHBIX TEXHOJIOTUH;

— yMeHU# HopMyIHpOBaATh U 0OOCHOBBIBATH COOCTBEHHYIO TTO3UITUIO IO OTHOIICHHIO K
¢busnueckoit nHPOpMAIH, TTOTy4aeMOU U3 pa3HBIX HCTOUYHUKOB;

—  BOCIIMTaHUE YyBCTBA FOPJOCTHU 32 POCCUHCKYIO (U3UUYECKYIO HAYKY.

OcBoenune kypca O/] «®Puznkay npeanoaaraeT peleHue caeayolux 3a1ay:

— mpuobOpeTeHne 3HaHUM O (PyHIAMEHTATbHBIX (PU3WYECKUX 3aKOHAX, JIEKAIIMX B
OCHOBE COBpPEMEHHOW (U3NYECKON KapTUHBI MHpa, TMPUHIUIOB JEHCTBUS
TEXHUYECKHUX YCTPOHCTB M IMPOU3BOJACTBEHHBIX MPOIECCOB, O Hamboiee BaKHBIX
OTKPBITHSX B 00nacTh (U3MKH, OKA3aBIIMX OMNpEEINAollee BIMSHUE HA pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

— TOHMMaHue (PU3MYECKON CYIIHOCTU SIBICHUMN, MPOSBISIOMIUXCS MPOU3BOJICTBEHHOM
NEeSATEIbHOCTH;

— OCBOGHHE CIIOCOOOB HCIIOJIb30BAaHMS (PU3MYECKUX 3HAHMWA IS TPAKTHUECKUX U
npoEeCCUOHANBHBIX ~ 3a/1a4, OOBSCHEHHS SIBICHHUH  MPOU3BOJACTBEHHBIX U
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TEXHOJIOTUYECKUX MPOIECCOB, MPUHLUIIOB TEXHHUYECKUX MPUOOPOB U YCTPOWCTB,
obecrieueHrs 0€301MaCHOCTH TPOU3BOCTBA U OXPAaHBI MPUPO/IBI;

dbopMUpOBaHHE YMEHHH pemaTh y4eOHO-TIPAKTHYECKHE 3a1adul  (PU3UIECKOrO
coJiep>kaHusi ¢ Y4ETOM NpohecCHOHATBLHOM HATPAaBIEHHOCTH;

IPUOOpETEHUE OMNbITa IO3HAHUS U CaMOIO3HAHMS; YMEHUH CTaBUThb 3aJaud HU
pemaTh npodsieMsl ¢ y4€ToM mpodeCCHOHATBFHON HANIPaBIEHHOCTH;

dbopMupoBaHHEe YMEHUN HCKaTh, AaHAJIU3UPOBATh M 0OpabaThiBaTh (HUIMUYECKYIO
uH(popMaLnIo ¢ y4€ToM MpodeccnoHalbHON HAIIPaBIEHHOCTH;

HNOJArOTOBKA OOYYAIOHIMXCS K YCIIEUIHOMY OCBOCHHUIO IUCHUIUIMH W MOJIYJeH
poeCCHOHATBHOTO UKJIA: (OPMUPOBAHKE Y HUX YMEHHI U OIBITA JCSTEIBHOCTH,
XapaKTepHBIX sl mpodeccuil / MOIDKHOCTEH CIy)KaluX WM ClenuaIbHOCTEH,
MOJTy4aeMbIX B MPO(ECCHOHATBHBIX 00pa30BaTEIbHBIX OPraHU3aIUIX;

MOJArOTOBKA K (OPMHUPOBAHUIO OOIIUX KOMIIETEHIMI OyayIlero crenuagnucTa:
camMo00pa3oBaHusl, KOMMYHHKAIMH, MPOSBICHHUS TPaXIAHCKO- MNaTPUOTHUECKOI
MIO3HULIMH, COTPYAHUYECTBA, IMPHUHATUSA PEIICHUM B CTAaHJAPTHOM M HECTAHIAPTHOMN
CUTYaIUsiX, MIPOSKTUPOBAHUS, TIPOBEACHUS (PU3HUECKUX U3MepeHui, 3 PpekTUBHOTO
1 0€30I1acHOr0 HCIOJIb30BaHUS PA3JIMYHBIX TEXHUUECKUX YCTPOMICTB, COOJIOACHUS
MIpaBWJI OXPaHbl TPpyAa Mpu padote ¢ pusndeckumu npudopamMu u 000pyI0BaHUEM.



1.4. IInanupyemble pe3yJbTaTbl OCBOCHHS 001e00pa30BaTe/]bHONH JAUCHUILVIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Kox u IInamupyembie pe3yIbTaThl OCBOCHUS JUCIIAILIMHEI
Haumenosanwue
dopmupyembIx OO0mrue HucnuniuHapHble
KOMIIeTeHIINI
OK 01. B 4acTH TPYA0BOr0 BOCIIUTAHMSA:
BoI6mpaTh CIOCOGEI pelreHHs | - TOTOBHOCTh K TpPYAy, OCO3HaHHE | - C()OPMHPOBATh MPEJACTABICHHSA O PONIH
3amau npodeccrHoHaMbHOM | UEHHOCTH MAacTEPCTBA, TPYJIONOOKE; | U MecTe (HM3MKM M acTPOHOMHH B
eI TeIbHOCTH - TOTOBHOCTH K AKTHBHOW | COBPEMEHHOIl Hay4YHOU KapTHHE MHUpa, O
[IPUMEHUTEIbHO Kk | AEATENBHOCTH TEXHONOTHMYECKOH M | cucTeMooOpasyromedl pomn GH3HKH B

Pa3JIMYHBIM KOHTEKCTaAM

COIMATBHOM HaIpaBJIEHHOCTH,
CHOCOOHOCTh UHHULUUPOBATb,
IUTAHUPOBATh M CaMOCTOSTEIBHO
BBIMOJTHATH TAKYIO JICATCIHLHOCTD;

- HMHTEpeC K PAa3IUYHBIM chepam
npo¢heCCUOHANBHOM JCSITeIBHOCTH,

OBiaaaenne YHHBEPCATbHBIMHU
Y4eOHBIMH MO3HABATEJIbLHBIMH
JeHCTBUIMM:

a) 0a30Bble JJOTHYECKHE IeliCTBUA:
- CaMOCTOSATEIBHO (OPMYIIHPOBATH
U aKTyaJIu3upoBaTh  IPOOIIEMY,
paccMaTpuBaTh €¢ BCECTOPOHHE;

- yCTaHaBJ’II/IBaTI) CyIHeCTBeHHbIﬁ
HpI/I3HaK nin OCHOBaHHUA JJIS
CpaBHeHUs,  Kilaccupukamuu U
000011IeHUS;

- ONpenessiTh LEeIN JesATEIbHOCTH,
3aJaBaTh MapaMeTPhl U KPUTCPUH HX
JIOCTUKCHUS,

- BBISBIATH 3aKOHOMEPHOCTH U
MPOTHBOPEYHS B PacCMaTPUBAEMBIX
SIBJICHUSX;

- BHOCHUTD KOPPEKTHBEI B
JACATCIBbHOCTD, OLICHUBATH
COOTBETCTBUE PE3YyJbTATOB LENSIM,
OLCHUBATH pI/ICKI/I HOCJ'IeI[CTBI/Iﬁ
JIESITEILHOCTH;

- pa3BI/IBaTI) eraTI/IBHOC MBIIIJICHUC
MIPY PEIIeHUH KU3HEHHBIX Tpo0iIeM
0) 6azoBbIE HCCJIeA0BATEILCKHE
JelcTBHUA:

- BIAQNETh HABBIKAMH Yy4eOHO-
HCCIIEIOBATEIbCKOM W IPOEKTHOM

JIeSITEIbHOCTH, HaBBIKaMHU
paspemeHus mpooiem;

- BBISIBJIATH MIPUYHUHHO-
CIIeJICTBEHHBIE CBS3H u
aKTyaJIM3HpOBAThH 3amaqy,
BBIIBUTATh THIIOTE3y €€ pEIIeHHs,
HaXOJIUTh apTyMEHTHI TS
JIOKa3aTeNnbCTBa CBOHX

YTBEPXK/ICHHUH, 33/1aBaTh I1apaMeTphl
W KpUTEPUH PELICHUS;

- aHaNM3MpOBaTh IIOJyYCHHBIC B
XOJI€ pelIeHHs 3aJa4yd Pe3yJbTaThl,
KPUTHYECKH OLICHHUBATh ux
JOCTOBEPHOCTh,  IIPOTHO3HUPOBATH
M3MEHEHHE B HOBBIX YCIOBHSIX;

Pa3BUTUH €CTECTBEHHBIX HAYK, TCXHUKH
U COBPEMEHHBIX TEXHOJIOTHH, O BKIJIAJE
POCCHHCKMX U 3apyOeKHBIX y4YCHBIX-
(U3MKOB B pa3BUTHE HAYKH; OHUMaHHE
(Gbu3nYecKoil CyNHOCTH HAOJIIOIaeMBIX
SBJICHUH MHKPOMHpa, MakKpoMupa H
Meramupa; MOHUMaHHe poiu
ACTPOHOMHH B NPaKTHYECKOH
JeATEIFHOCTH YeJIOBeKa M JalbHeHIeM
HAyYHO-TEXHUYECKOM DPAa3BUTUH, POJH
¢u3uku B (HOPMHUPOBAHUH Kpyrosopa H
(YHKIMOHATBHOM IPaMOTHOCTH
YeloBeKa Ul PEIICHUS MPaKTHYCCKHX
3aj1ad;

- chopMupoBaTh YMEHHUS  peliath
pacyeTHble 3a/a4d C SIBHO 33/IaHHOM
¢Gu3Myeckoil  MOJENbI0,  UCHOJNb3Ys
¢usnyeckre 3aKOHBI M NPUHLMUIBI; Ha
OCHOBE  aHalW3a  YCJOBHS  33J1audl
BEIOMpATH (uzmgeckyro MO/JIEJb,
BBIACTATh (DU3MYECKHE BEIUYUHBI U
¢dbopmynbl,  HeoOXOAMMBIE I ee
pelieHHsi, NPOBOXUTH  pacyeTsl U
OLCHUBATh PEAJbHOCTh IOJYYEHHOrO
3HaueHuss  (U3UUECKOH  BEJIMYHHBI

peuiatsb KayeCTBEHHbIE 3a/1a4y,
BBICTpauBas JIOTUYECKU
HENPOTUBOPEUYHBYIO LENOYKY

paccyKIeHUl ¢ ONOpoH Ha WU3y4YCHHbIE
3aKOHBI, 3aKOHOMEPHOCTH M (usnueckue
SIBJICHUS;

- BJIaACTh OCHOBOIIOJIararommuMu
(bHBI/I‘IGCKI/IMI/I MNOHATHUAMHU u
BCJIIMYNHAMH, XapaKTepU3yromnumMu
(1)I/I3I/I‘I€CKI/IC MMpO1ECChl (CBSBaHHI)IMI/I C
MEXaHNYCCKUM JBH)KCHHUEM,

BSaHMOHeﬁCTBHGM TCJI, MCXaHUYCCKHUMU
KOJIEOaHUSIMU U BOJIHAMU, aTOMHO-
MOJICKYJIAPHBIM CTPOCHHUEM BCIIIECTBA,

TCIIJIOBBIMHA mpoueccamMu;
OJICKTPUUYCCKUM M MAarHuTHBIM I10JIAMU,
DJICKTPHUUICCKUM TOKOM,

DJICKTPOMArHMTHBIMU KolleOaHuSIMH U
BOJIHAMH; ONITHYCCKHUMHU  SABJICHUAMMU,
KBAHTOBBIMU  ABJICHUAMU, CTPOCHHUCM

aTomMa n aTOMHOI'O aapa,
pa,Z[I/IOElKTI/IBHOCTLIO); BJIaICHHUC
OCHOBOIIOJIararOIUMH

ACTPOHOMHWYECCKUMH TIOHATHUAMH,
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- yMeTb IIEPEHOCUTh 3HAHHUA B
MO3HABATENIFHYI0 U MPAKTHIECKYIO
00J1acTH KU3HEAEATEIHbHOCTH;

- YMETh HMHTETPUPOBATH 3HAHWSA W3
Pa3HBIX MIPEAMETHBIX 00IacTeH;

- BBIIBUTATH HOBBIE HJIEH,
npeIarath OpUTHHAJIBHBIE
MOJIXOJIbI U PEIICHUS;

- CII0COOHOCTH ux
HMCIIOJIb30BAHUS B
IIO03HaBATEJILHOM u

COITMAJIbHOM ITPaKTUKE

TTO3BOJISIOITUMHU XapaKTepu30BaTh
TIPOIIECCHI, TPOUCXOAANINE HA 3BE3/1aX, B
3BE3/IHBIX CHCTEMaX, B
MEXTaJIaKTUUECKOW cpese; ABMXKECHUE
HEOCCHBIX TeN, OSBOJIONHUIO 3BE3d U
Bcenennoii;

- BJIaZIETh 3aKOHOMEPHOCTSIMH, 3aKOHAMHU
U TeopusMH  (3aKOH  BCEMHPHOTO
tsrorenus, [, II u III 3akonsr HeroToHa,
3aKOH COXpaHEeHHUS MEXaHUYECKOU
SHEPTUU, 3aKOH COXpaHEHHs] HMITYJbCa,
MPUHIIUI CYNEPIO3UIUU CHJI, TPUHIUI
PaBHONPABHOCTH MHEPUHUANBHBIX CHCTEM
OTCUETa; MOJIEKYJIAPHO-KUHETHYECKYIO
TEOpUI0 CTPOEHHUSI BEILECTBA, TIa30BbIE
3aKOHBI, IEPBBIA 3aKOH TEPMOIMHAMUKU;
3aKOH  COXpPaHEHUs]  BJIEKTPUYECKOI0
3apsana, 3akoH Kynona, 3akon Oma s
ydacTka Lenu, 3akoH OMa Aisl MOJHOM
SJIEKTPUYECKON LienH, 3akoH Jxoyns -
Jlenua, 3aKOH 3JIEKTPOMAarHUTHOM
WHAYKIMH, 3aKOH COXPaHEHHUs JHEPTUH,
3aKOH IIPSIMOJIMHEMHOIO
pacnpocTpaHeHUs CBETa, 3aKOH
OTpaXXEHMsI CBETA, 3aKOH MPETOMIICHUS
CBETa; 3aKOH COXPaHEHUS OSHEPruu,
3aKOH COXpPaHEHUs MMIYJbCca, 3aKOH
COXpaHEHHs DJIEKTPUYECKOro  3apsja,
3aKOH COXpAaHEHHUs MAaccOBOIO YHUCIHA,
noctynarsl bopa, 3aKkoH pagroaKTUBHOIO

pacriaza); YBEpEHHOE HCIIOJIb30BaHHE
3aKOHOB Y 3aKOHOMEPHOCTEH  Ipu
aHanmu3e  (PU3MYECKUX  SABICHUHA U
HPOIIECCOB.
OK 02. B o0nacTM HEHHOCTH HAY4YHOIO | -yMETb YYUTHIBATh T'paHMIIBI
Hcnonb3oBaTh COBPEMEHHBIC | MO3HAHUA: NPUMEHEHUS] HW3YYCHHBIX (QHU3NYECKUX
CpeACTBa TIOWCKa, aHauu3a W | -cOPMHUPOBAHHOCTH MOJIeTIeH: MaTepHabHas TOYKa,
MHTEpIpeTanuu WHGOpManuuM ¥ | MEUPOBO33PEHHUS, COOTBETCTBYIOMIETO | MHEPIHATIbHAS cucremMa 0TCUeTa,

nH()OpMaIMOHHbIE
TEXHOJIOTUH JJIS BBITIOJTHEHUS
3a1a4 mpodeccHoHaNTbHON
JIeSITETIbHOCTH

COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayKd ¥ OOIIECTBEHHOW IPAaKTHKH,
OCHOBAaHHOTO Ha Juajore KyJbTyp,

CIOCOOCTBYIOILETO OCO3HAHHMIO
CBOET0 MECTa B IOJMKYJIbTYPHOM
MHUDE;

- COBEPIICHCTBOBAaHUE SI3bIKOBOW U
YUTATEIbCKOMN KyJbTYPBI KaK
CpeACTBa B3aMMOJECHCTBUS MEXIY
JIFOJIBMU U TIO3HAHUS MUPA;

- OCO3HAaHWE UEHHOCTU HAyYHOU
JIEATEILHOCTH, TOTOBHOCTh
OCYILECTBIISITh MIPOEKTHYO u
HCCIIEN0BATENbCKYIO JIEATEIBHOCTD
WHJVBHUYaJIbHO U B IPYIIIE;

Osaaaenue YHHBeEpPCAJIbHbIMHI
yueOHbIMH NO3HABATEJbLHBIMH
JeHCTBUSIMU:

B) pabora ¢ ungopmanmeii:
- BJAACTb HAaBbBIKAMHU TIIOJTYUCHUA

nHpOpPMATH u3 HACTOYHUKOB
Pa3HbIX THUIIOB, CaMOCTOSTECIBHO
OCYHIECTBJIITh  IIOMCK,  AHAJIM3,

uzeasbHbI ra3;

MOJENU CTPOCHUs Ta30B, JKHIKOCTEH H
TBEPIBIX TEJ, TOUCYHBIH DIEKTPUUCCKHUI
3apsan,  AAepHas  MOAENb  aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO sijpa Ipu
petieHny GU3NUECKHX 3a71ad.
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CHCTEeMaTH3aLHUI0 U UHTEPIPETALHIO
uHopMaLUK Pa3TUYHBIX BHIOB H
(hopM TpecTaBIICHIS;

- CO3[1aBaTh TEKCThI B Pa3IUYHBIX
(dopmarax ¢ y4eroM Ha3HAYCHUS
nH(popMaLUK U 1IEeEeBOH ayAUTOPHH,
BEIOMpas  ONTHMANbHYI0  (opMy
NPE/ICTaBICHUS U BU3YallU3allny;

- OLICHHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTh ~ MH(pOpMaLMH, ee
COOTBETCTBUE MPaBOBBIM u
MOpPaJIbHO-3THYECKHM HOpMaM;

- UCIIOJIb30BAaTh cpezncTBa
HHPOPMAINOHHBIX u
KOMMYHHUKAIIMOHHBIX TEXHOJOTHI B
pelieHu KOTHUTUBHBIX,
KOMMYHHUKATUBHBIX u
OpraHU3aHOHHBIX 3a71a4 c
cOOIIOIeHnEM TpeOoBaHMUi
9pProHoOMHUKH, TEXHUKHU
0e30I1acHOCTH, TUTHCHBI,
pecypcocOepexeHusi, MPaBOBBIX U
ITUYECKUX HODPM, HOPM
HHPOPMAMOHHOM 0E€30MaCHOCTH;

- BIIQJICTh HABBIKAMH PACIO3HABAHUSI

" 3aIUTHI UH(pOPMALIUH,
HHPOPMAIMOHHOW  0e30macHOCTH
JIMYHOCTH.

OK 03.

[lnaHnpoBaTh M  peasH30BHIBATH
COOCTBEHHOE MPO(ECCHOHANIBEHOE
JIMYHOCTHOE pasBuTHE,
NpeANPUHUMATENBCKYIO
JIeSITeIbHOCTh B
npodeccroHabHO chepe,
UCIIONIB30BaTh 3HAHMS o
(MHAHCOBOH  TIPaMOTHOCTH B

Pa3JIMYHBIX KU3HCHHBIX CUTYallUAgX

B obGmactu AYXOBHO-HPaBCTBCHHOI'O
BOCITMTAaHUA

- c(OPMHUPOBAHHOCTH
HpaBCTBeHHOFO CO3HaHMus,
THYECKOIO ITOBEICHNS,

- CIIOCOOHOCTH OLIEHUBATH
CI/ITyaHI/IIO u HpI/IHI/IMaTL
0CO3HAHHEIE peleHus,

OPUEHTUPYSICh Ha MOpaJbHO-
HPABCTBCHHBIE HOPMBI U LICHHOCTH;
- OCO3HaHME JIMYHOIO BKJIajga B

MOCTPOEHUE YCTOWYIHBOTO
Oymymero;
-  OTBEICTBEHHOE OTHOLIEHHE K

CBOMM POJUTEISIM H (MJIH) IPYTUM
YIEHaM CEeMBbH, CO3JaHUIO0 CEMBbH Ha
OCHOBE  OCO3HAHHOTO  TPHHATHUS
LIEHHOCTE CEeMENHHOW JKU3HU B
COOTBETCTBUH c TpagUIHSIMHU
HaponoB Poccuu;

OBnagenue YHHUBEpCaJIbHBIMU
pEryIsSTUBHBIMU AECHCTBUSIMMU:

a) caMOOpraHu3aus:

- CaMOCTOATENBHO OCYILECTBIATh

MO3HABATEIEHYIO JeSITeTbHOCTD,
BBEISIBIITH MPOOJICMBI, CTaBUTh U
dbopmynupoBaTh CcOOCTBEHHBIE
3a1a9u B o0pazoBaTenbHON
ACATCIbHOCTHU u JKU3HCHHBIX
CUTyalusix,

- CaMOCTOATCIIbHO COCTAaBJIATH IIJIaH

pemieHuss TpoOJIeMBl € YYETOM
AMEIOIINXCS pecypcos,
COOCTBCHHBIX  BO3MOXHOCTEH U

- BIageTh OCHOBHBIMH  METOJaMH
HAYYHOTO TIO3HAHUS, UCIIOJIB3YEMBIMH B
¢u3MKe:  TPOBOOUTH  TpsMBIE U
KOCBEHHbIE  M3MepeHHs  (QHU3NYECKUX
BEJINYUH, BBIOMpas ~ ONTUMAaJbHBIN
croco0  W3MEpeHHs M HCIOIb3Ys
U3BECTHBIC METO/IbI OLICHKH
HOTPEIIHOCTEH H3MEpPEHUl, NPOBOIUTH
UCCJIEI0OBAHHE 3aBUCUMOCTEN
(U3MYECKNX BEINYHH C UCIIOJIL30BAHHEM
TIPSIMBIX N3MEpeHNnH, OOBSACHATH
MIOJTYYEHHBIE  PEe3yJbTaThl, HCIIOIb3Ys
(u3HYEeCKre TEOPUH, 3aKOHBI U MTOHATHS,
W JIenaTh BBIBOABI, COOMIONATH IpaBHIia
0e3omacHOrO TpyJda NpU IPOBEACHUHU
UCCIIEIOBaHUH B paMKax YydeOHOro
SKCIEepUMEHTa u yuebHo-
HCCIICIOBATENIECKON  JIEATENBHOCTH  C
HCTIOJTb30BaHUEM ITU(PPOBBIX
H3MEPHUTENBHBIX ycTpoiicTB u
nabopaTopHOTO o0opynoBaHus;
c(OPMHUPOBAHHOCTh TPEJCTABICHUNA O
MeTo/1ax IOy 4EHHS HayY4HBIX
aCTPOHOMHMYECKUX 3HAHUII;

- OBJIAJIETh (chopmupoBatb
NIPEACTaBICHUS)  NpaBWIAMH  3aIlUCH
¢u3nIecKux bopmyn penpedHO-
TOYEYHOW cHUCTeMbl oOo3HaueHnit JI.
Bpaiins (mis cnenblx u claboOBUASIIMX
oOyJaromuxcs).
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MpeaNnoYTeHUH;

- JaBaTh OLICHKY HOBBIM CHUTYalUsIM;
- CIOCOOCTBOBATH (POPMHUPOBAHUIO U
MPOSIBIICHUIO IINPOKON 3PYAWINN B
pa3HBIX o0acTsx 3HaHUH,
MOCTOSTHHO MOBBIIIATH CBOH
00pa3oBaTeNpHBIN W KYJNbTypHBIN
YPOBEHb;

0) CaMOKOHTPOJIB:

UCIIONIb30BaTh IPHEMBI pediekcuu

JUIs  OLEHKM CUTyalluH, BBIOOpA
BEPHOTO pEILEHMUS;
-yMeTh  OLIEHUBATh  PHCKU H

CBOEBPEMEHHO NPUHUMATH PELICHHS
IO MX CHIDKCHUIO;

B) OMOIMOHAJIBHBIH  MHTEJUICKT,
MpeAIoJIaratom
c(OpMHUPOBAHHOCTE!

BHYTpEHHEH MOTHBAIIHH,
BKJIIOYAIOIEH CTpeMJIEHUE K
JNIOCTIDKEHUIO eI H  YCIexy,
ONTHUMHU3M, WHUIIMATUBHOCTb,
YMEHHUE JeHCTBOBaTh, MCXONS W3
CBOUX BO3MOKHOCTCH;

- SMIIATHH, BKJIIOYAIOIICH
CIIOCOOHOCTD IIOHUMATh

9MOLMOHAIEHOE COCTOSHHE APYTHX,
YUYUTBIBATH €r0 MPU OCYIIECTBICHUH
KOMMYHHKAllMH, CIIOCOOHOCTD K
COYYBCTBHIO U COTICPEIKHBAHUIO;

- COIMaJIbHBIX HaBBIKOB,
BKITIOYAFOIITIX CIOCOOHOCTh
BBICTPaMBaTh OTHOLICHUS C APYTUMH
JIOJIBMH, 3a00TUTBCS, IPOSBIISATH
MHTEpEC U paspelaTb KOHPINKTHI.

O¢ddextuBHO B3aUMOICHCTBOBATH
u paboTath

- TOTOBHOCTb H CIIOCOOHOCTH K

O6p330BaHI/IIO n CaMOpa3BUTHIO,
CaMOCTOATCIIBHOCTH nu
CaMOOIIPEACIICHUIO; -OBJIAACHHUC
HaBbIKaMH y‘Ie6HO'

HCCJIEIOBATE/IbCKOM, IPOEKTHOM H
COLIMAJIBHOM JEATEIbHOCTH;
OBajieHNe YHUBEPCATbHBIMU
KOMMYHUKATHUBHBIMU HeﬁCTBHﬂMH:
0) coBMecTHasI IeATEIHHOCTb:

- IIOHUMATh )5 HCIIOJIB30BATh

MpeuMylIecTBa KOMaHIHOU u
WHIUBUAYAILHOU pabOTHI;
- TPUHHMATh [EJIH COBMECTHOMN

ACATCIBbHOCTH, OPIraHU30BbLIBATL U
KOOPAUHUPOBATH HGﬁCTBHﬂ 1o €€

JIOCTHXKEHHUIO:  COCTaBIATH  IUIAH
JIEHCTBUM, pacnpeneisirtb pold C
yYueTOM MHEHHH Y4aCTHHUKOB
00CYXJaTh pe3yNbTaThl COBMECTHOI
paboTsr;

- KOOpAWHHUPOBATH W BBIIIOJHATH
paboTy B YCJIOBHUAX PEATBHOTO,
BUPTYaJILHOTO u
KOMOMHHPOBAHHOTO

- OBIAJEThH
rpymnmne c

yMEHHUSIMH paboTaTh B
BBIMTOJTHEHHEM  Pa3JIMYHBIX
COLMANIBHBIX ~ pOJiel,  IUIAaHUPOBATh
paboty TPYIIIIbI, palroHaIBHO
pacrpeaensth JIeSITEIbHOCTD B
HECTAHAAPTHBIX CHUTyalluAX, aACKBATHO
OIICHUBATH BKJIaJI Ka)X10T0 u3
YYaCTHUKOB  TPyHIbel B pEILIEHUE
paccMmaTprBaeMoil mpoOIeMBbl.
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B3aUMO/ICHCTBUS;

- OCYIIECTBIISATH MO3UTHBHOE
CTpaTeTMuecKkoe  IOBEJCHHE B
Pa3IUYHBIX CHUTYaIUsIX, MPOSBIATH
TBOPYECTBO M BOOOpakeHHE, OBITh
WHHIMATHBHBIM

OsnazneHue YHHUBEpPCATbHBIMU
PEryIATUBHBIMU JICHCTBUAMU:

T) IPUHATHE Ce0s U IPYTUX JIIOACH:

- IPUHUMATh MOTHBBI M apryMEHTBI
JpYyrUX  JIIOJed TpH  aHauuse
Pe3yNbTaToB AESATEIHHOCTH;

- TpU3HABaTh CBOE NPABO U IPaBO
IPYTHX JIONE Ha OUTHOKH;

- pa3BHBaTh CIIOCOOHOCTH MOHHMAThH
MHP € TO3UIHNHU JPYTOro YeI0BeKa.

OK 05.

Ocy1mecTBiiTh YCTHYIO "
MICPMEHHYI0O KOMMYHHKAIMIO Ha
roCyJapCTBEHHOM SI3BIKE

Poccuiickoit Denepanyu ¢ y4yeTom
0COOEHHOCTEH  COLMAILHOIO |
KYJIBTYPHOIO KOHTEKCTA

B obnactu JCTETUYECKOTO
BOCIIMTAHHUS:

- CTETHYECKOE OTHOIICHHE K MHDY,
BKJIIOYast JCTETUKY Hay4HOI'O
TBOPYECTBA, IPHUCYLIETo
(usnueckoii Hayke;

- CHOCOOHOCTh  BOCHPHUHHMATh
pa3InuHbIC BUJIbI HCKYCCTBa,
TPaIULMA U TBOPYECTBO CBOETO H
IOpYTHX HapoJIOB, OLIYILIATh
IMOLMOHAIBHOE BO3IICHCTBHUE
UCKYCCTBA,;

- yO@XKICHHOCTh B 3HAYMMOCTH IS
JMYHOCTH u obmecTBa
OTCYCCTBCHHOI'O u MHPOBOT'O

HCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX
TpaJiMLIUii ¥ HAPOJHOT'O TBOPYECTBA;
- TOTOBHOCTh K CaMOBBIP@KEHHIO B
pa3HBIX BHJaX HCKYCCTBa,
CTpeMJICHHE TMPOSABIIATH KadecTBa
TBOPYECKOH JIMYHOCTH;

OBnageHue YHHUBEPCAIbHBIMHU
KOMMYHUKaTHUBHBIMH JICHCTBUSIMH:
a) oOIIeHue:

- OCYHIECTBISITH KOMMYHUKAIMH BO
Bcex cepax KHU3HH;

- yMeThb pacro3HaBaTh (u3UUECKHE
SIBIICHUSI (TIPOILIECCHI) U OOBSICHATh MX Ha
OCHOBE M3yYCHHBIX 3aKOHOB:
paBHOMEpPHOE ¥  PaBHOYCKOPEHHOE
IpSAMOIMHEHHOE IBIDKEHHE, CBOOOIHOE
HaJieHue Tell, IBM)KEHHE TI0 OKPY)KHOCTH,

UHEepLus, B3aUMOJICICTBUE TeJl,
KoJe0aTenbHOe JBHXKEHHE, PE30HAHC,
BOJIHOBOE JIBIDKCHUCE; i dysus,
OpOyHOBCKOE  JBW)KEHHE,  CTPOCHHE
KHUJIKOCTEH W TBEPHABIX TEN, W3MCHEHHE
obbemMa TeIn npu HarpeBaHnu
(oxmaxIeHNH), TEIJIOBOE pPaBHOBECHE,
HCTIapeHNe, KOHICHCAlus, IUIaBIICHUE,
KPUCTAJUTM3aLUsl, KHIICHHE, BJIAYXKHOCTh

BO3/lyXa, CBA3b CpEJHEH KUHETHYECKOU
SHEPIHU TEIJIOBOTO JBIDKEHHS MOJIEKYI
c abCOoITIOTHOM TeMIepaTypoii,
TIOBBIIICHUE [aBJIEHUS Ta3a IIPpHU €ro
HAarpeBaHUU B 3aKPBITOM COCYAE, CBA3b
MEXAy MapaMeTpaMu COCTOSHHS Ta3a B
HU30IpoLeccax;  AJEeKTpU3alMs  Tell,
B3aUMOJICHCTBUE 3aps/iOB, HarpeBaHue
NIPOBOJHUKA C TOKOM, B3aUMOJEHCTBHE
MarHUTOB, 3JIEKTPOMAarHUTHAS

WHIYKIUS, JeHCTBHE MarHUTHOTO IIOJIS

- pacmo3HaBaTh  HeBepOaJIbHBIC | HA MPOBOJHHUK C TOKOM H JBIDKYIIUICS
cpeacTBa  OOLIEHHMs, NOHUMAaTh | 3apsj, SJIEKTPOMAarHUTHbBIC KOJEeOaHUsS U
3HAYCHUC COIIMAJIbHBIX 3HAaKOB, BOJIHBI, HpﬂMOJ’[HHeﬁHOC
pacrmo3HaBaTth MIPEIOCHIIKN | paCIpOCTpaHEHHE CBETa, OTpPaKEHHeE,
KOH(IUKTHBIX CUTYAIlMi U CMSTYaTh | TIPEIOMIICHHE, uHTEephepeHnys,
KOH(JIMKTBI; mudpaknus W [OJSpU3alus  CBETa,
- pa3sBepHYTO M JIOTMYHO M3JIaraTh | AMCHEpPCHs CBeTa; (OTOICKTPUUECKUN
CBOIO TOUKY 3peHust c | apodexr, CBETOBOE JIaBJICHUE,
UCTIOJIb30BaHUEM SI3BIKOBBIX | BOSHUKHOBEHUE JHMHEHYAaTOro CIEKTpa
CPEICTB. aToMa BOAOpPOJAA, €CTECTBEHHas U
HCKYCCTBEHHAs PAJUOAKTUBHOCTb.
OK 07. B obmacTtu 9KOJIOTHYECKOTO | - c(opMHUpOBaTH YMEHHS TPUMEHATH
COHeﬁCTBOBaTB COXpPaHCHUIO BOCITMTaHUS . TOJTYUYCHHBIC 3HaHUA [JIA 00BICHEHUS
OKpYy Karomiei cpenpl, | -chOpMHUPOBAHHOCTh YCIOBUM  TPOTEKaHUs (busznuecknux
pecypcocOepeKeHnI0, TPUMEHSATh | KOJIOTHYECKON KyJbTYpBI, | SIBICHUI B MNpUPOAEC U IJI1 INPUHATHUS
3HaHus 00 W3MEHEHHUH KJIMMara, IIOHUMAHUE BJIMAHWUA COLHAJIbHO- | MPAaKTUYCCKUX peH_IeHI/Iﬁ B
TIPHHITHIIBT OEepeXITMBOTO | IKOHOMHYECKHX  MPOIECCOB  HA | MOBCEIHEBHON JKM3HHU UL 00eCTICUCHHS
POU3BOJICTBA, (G QEKTUBHO | coCcTOsSHHE IPUPOJHON u | Oe3omacHOCTH  mpu  OOpallleHHH  C
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JIEWCTBOBaTh B  YPE3BbIYAMHBIX | COUMAIBHOW  Cpelbl, OCO3HaHWE | OBITOBHIMM NPHOOpPaMU M TEXHUYECKHUMHU
CHUTYaIAX. 1I100aIbHOTO XapakTepa | yCTpOHCTBaMHU, COXPAaHEHUs 3[0POBbS H
HKOJIOTHYECKUX TIpo0IeM; COONIONEHNI  HOPM  DKOJOTHYECKOTO
- IUIAHUPOBaHME M OCYINECTBICHHE | MOBENCHHS B OKPYXaloOmeH cpexe;
JIEHCTBUHM B OKpYXKAIOILEH Cpelie HA | MOHUMaHue HEOOXOANMOCTH
OCHOBE 3HaHUS ILeJed yCTOWYMBOTO | IPUMEHEHHUS JOCTIKCHHH OQU3UKH U
Pa3BUTHS YEIOBEUECTBA; TEXHOJIOTHH ISt pannoHaIBHOTO
- aKTUBHOE HeNpHsATHE MAEHUCTBUM, | MPUPOAOIOIb30BAHUS.
NPUHOCAIIMX BpeJ OKpYy»Karolei
cpeze;
- yMeHue IIPOTHO3UPOBATh
HeOaronpusaTHeIE  KOJOTMYECKHUE
MOCHEACTBUS  MpeNNpUHUMAEMBbIX
JIECTBUH, IPEAOTBpAILATh UX;
- pacUIMpeHHE OIbITa AEATECIHHOCTH
9KOJIOTUYECKON HAaIIPaBIEHHOCTH Ha
OCHOBE 3HaHHUH 1O (PH3HKE.
IIK 11.1. - HCIOJIB30BaTh (PM3MUECKHE 3aKOHBI IIPU
OcymmecTBiATs cO0p, 00paboTKy H aHamn3e HH(pOpMAaLHH ALt
aHaJIu3 I/IH(i)OpMaHI/II/I ISt MIPOCKTUPOBAHUSA 6a3 JAaHHBIX;

MMPOCKTUPOBAHUA 6a3 JaHHBIX

- yYMETh OCYIICCTBIATH OOpabOTKy U
aHaJIM3 JJAHHBIX, UCTIOJNB3Ys (PU3UUECKYIO
CYIIHOCTh SIBICHWMH ®  (usuueckue
3aKOHBI IPUPO/IBI;

- YMETh IHOJIb30BAaThCSI COBPEMEHHBIMU
¢bu3ndeckuMH pHOOpaMHU IS aHATU3a
nHpopMauuu 6a3bl JaHHBIX, a TAKXKE IS
cbopa 1 00pabOTKH JAHHBIX.

IIK 11.2.
[TpoektupoBaTh 0a3y JaHHBIX Ha
OCHOBE

aHalJIn3a Hpe,I[MGTHOf/‘I

obmactu

— yMeTb COCTaBIATh 0a3y JaHHBIX
UCTIONB3YS (H3WYECKHE 3aKOHBI IS
aHaAIIM3a IPEIMETHON 00J1acTH;

— yMeTb  WCIOJNB30BaTh  Pa3yIMYHbIC
¢busnueckue MOJIeTTN JUTSE
NPOEKTHPOBaHHUs 0a3 IaHHBIX;

— YyMeTh  aHAIM3UPOBATH o0nacTh
npeaMeTa COCTaBlieHUsi 0a3 JaHHBIX C
y4eToM (U3HYECKUX SIBICHHUU.

— YMeThb HCIOJIb30BaTh COBPEMEHHOE
¢usnaeckoe obopynoBaHue npu
cocraBiieHHH 0a3bl JaHHBIX.

IIK 11.3.

PazpabateiBaTh  00BEKTHI  0a3bl

JaHHBIX B COOTBETCTBHHM  C
pe3ysbTaTamMu

MPeIMETHON 00JIACTH

aHaJIn3a

— yMeTh pa3pabaTeiBaTh 0a3bl JaHHBIX
ONHUpasch Ha (U3HYECKYIO CYIIHOCTb
NpeIMeTHON 001acTy;

— YMeTh HCIIOJIb30BaTh COBPEMEHHBIC
¢dusnyeckue MoOJeNM INPH  aHajH3e
peAMeTHON o0nacTu 0a3bl JaHHBIX, a
TaKxke Ui pa3paboTku 00BeKTOB 0a3
NaHHBIX

— yMEThb MPOTHO3UPOBATH pe3yJIbTaT Ha
OCHOBEC HM3BCCTHBIX HMCXOJHBIX 3HAYEHUH
UCTIONB3Ysl  pa3nuyHble  (hu3nveckue
MOJIENN ¥ 3aKOHBI;

— ymMeTb 00pabareiBaTh HH(OpMALUIO
UCTIONB3Ysl COBPEMEHHBIE (pu3nueckue
3aKOHBI U SIBJICHUSL.
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2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILIVHBI

2.1. O0beM yueOHOI JMCHUIJIMHBI M BUABI Y4eOHO padoThI

Bua yueOHoii padoThl

Oovem uacoe

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 117
O0s13aTesIbHAsI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 117
OCHOBHOe co/Iep:KaHue
B TOM YHCIIE:
TEOPETHYECKOE 00yUeHUe 16
MPAKTHYECKHUE 3aHATUS 16
nabopaTOpHBIEC 3aHATHUS 15
IIpodeccrnonabHO-OPUEHTHPOBAHHOE COJIEPKAHME
B TOM YHCJIC:
TEOPETUICCKOE 00yICHHE 23
MIPAKTUYECKHE 3aHITHS 23
1abopaTOpHBIC 3aHATHS 23
IIpome:xxyTounasi arrecranus (1u¢¢epeHuMPoOBAHHBIN 3a4eT) 1

CamocTosiTe/ibHasi padoTa 00y4anerocs

KouncyabTanuu
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2.2. KanengapHo-TeMaTH4YeCKHUii IIAH U cofiep:kaHue yueOHoi qucnuminabel PU3UKA

HaumeHoBaHUe pa3aenoB U Copep:xanue y4e0HOro MaTepraJia (0CHOBHOE H NPO(ecCHOHAILHO-OPHEHTHPOBAHHOE COJePAKAHME), Oo0bem ®opmupy | YdeOHas
TeM JlaGopaTopHble padoThI M MPAKTHYECKHUE 3AaHATHS, MPUKJIATHON MOYJIb (TIPH HAJTMYIH) 4acoB emMble Heest
KOMIIeTeH
HHH
1 2 3 4 5
BBenenne. ®usuka n ConepxaHue yyeOHoro matepuaia: ®usnka — QyrgamenTansHas Hayka o mpupoze. EcTecTBeHHO -HayIHBIH 1 OK 03 1
MeTO/Ibl HAYYHOT 0 METOJ TIO3HAHUSI, €TO0 BO3MOKHOCTH M TPAHUIIBI IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHS B NIPOIIECCE O3HAHUS OK 05
NMO3HAHUSA npuposl. MoaennpoBanne (Gpu3ndecKux SBICHUH U MporeccoB. Poibk SKCIeprMEeHTa U TEOPHH B IIPOIIECCE
Mo3HaHMs pupoabl. Puzndeckas BenuanHa. Pusnueckre 3aKoHbI. [ paHUIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB
u teopuii. [Tpuntnn cootBercTBus. [loHsTHE O PU3MIEcKo KapTrHE Mupa. [lorpemHocTy H3MepeHnit PUINIECKUX
BEJINYHMH.
JlaGopaTopHoe 3ansitue. MoaenupoBaare QU3NUECKUX ABJICHUHN U mporieccoB. [lorpenrHocTn n3MepeHui 1
(U3MYECKUX BEJIUYHH.
IIpakTuyeckoe 3ansaTHe: OnpeieneHne MOrpelHocTed GU3NIECKUX U3MEPEHUI 1
Pa3pen 1. Mexanuka
Tema 1.1. Coaep:xanue yueOHOro MaTrepuasa: MexaHnueckoe JBUKEHUE U €ro Buabl. MarepuaibHas Touka. CKaJsipHbIE U 1 OK 01 2
OCHOBBI KHHEMATHKH BEKTOpHBIE (pr3nueckue BeMINHBL. OTHOCHTEIFHOCTh MEXaHNUECKOTO IBIDKeHHs. Cuctema oTcyera. [IpuaImmn OK 02
otHOocuTenbHOCTH ["anunes. Tpaexropus. Ilyts. [lepemerienue. PaBHOMepHOE PSAMOIMHENHOE ABMXKEHUE. OK 04
CkopocTb. YpaBHEHUE ABMXKEHUA. MTHOBEHHAs U CPEAHSSI CKOpOCTU. Y ckopeHue. [IpsmMonuHeiiHoe ABMKEHUE C OK 05
IIOCTOSIHHBIM YCKOPEHHEM
JlaGopaTopHoe 3ansiTue. OnpeeneHne CKOPOCTH Tella PHU JIBIYKEHUH 110 HAaKJIOHHOH IJIOCKOCTH 1 OK 07
IIpakTHyeckoe 3anaTHE: PaBHOMEPHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABHKEHHE 1
CopnepxaHue y4e0HOro MaTepuaa:. /IBikeHUe C MOCTOSHHBIM YCKOPEHHEM CBOOOIHOTO nasieHus. PaBHomepHOe 1 3
JBIDKEHUE TOYKH TI0 OKPY>KHOCTH, YIIIOBast CKOpocTh. LleHTpocTpemurensHoe yeckopenue. KnHemaTrka abcooTHO
TBEPJOTO Tela.
JladopaTopHoe 3ansitue. KpuBonnHeliHOe W BpalaTelbHOE JBUKCHHE. 1
IIpakTuyeckoe 3anaTue: CeoboaHOE NaieHNE Tell. BpammarensHoe ABHKEHHE. 1
Tema 1.2. Conep:xanue yueoHoro marepuana: OcHoBHas 3a1a4a nuHaMmuku. Cuna. Macca. 3akoHbl MexaHuku HproToHa. 1 4
OCHOBBI JUHAMHKH Cuutsl B ipupose. Crita TSXKECTH U CHIIa BCEMUPHOTO TATOTEHHUS. 3aKOH BCEeMHUPHOTO TATOTECHUS.
JladopaTopHoe 3ansitue: «OnpeneneHne YCKOPEHUs CBOOOTHOTO MaACHHUS 1
IIpakTHyeckoe 3aHATHE: TUHAMMKA [TOCTYNATEIFHOTO ABHKCHHUS. 1
Conep:xanue yue0HOro Mmatepuasna: [lepBas kocMudeckas CKOpOCTh. J[BmkeHue miaHeT u Maibix Ted ColHeTHOH 1 5
cucreMsl. Bec. HeBecomocts. Cubl ynipyroctu. CHITBI TpEeHUSL.
JlaGoparopHoe 3ansiTne: «Onpenenenne ko3GdunreHTa ynpyroctu npy>xuHb» 1
IIpakTnyeckoe 3anaTue: Ilepsas kocmuueckas ckopocTb. Cuibl ynpyroctd. CHUbl TPEHHUS. 1
Tema 1.3. Conep:xanue yueoHoro marepuaia: Mmmynse Tena. IMmynsc cuiibl. 3aKOH COXpaHEHHUsS UMITyJbca. PeakTuBHOE 1 6
3aKOHBI COXPAHEHHS B IBIDKeHNE. Mexanndeckas paboTa # MOITHOCTh. KnHeTHdIecKkast sHepTusl.
MeXaHHuKe JlaGoparopHoe 3ansiTne: «OnpeeneHne CKOPOCTH TOJNETA ITyIIH» 1
IIpakTHYeckoe 3aHATHE: 3aKOH COXPaHEHMs UMITyJIbca. MexaHndyeckas paboTa U MOIIHOCTb. 1
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Copnep:xanue yueOHOro marepuaja: [loTeHnuanbaas sHeprus. 3aKOH COXPAaHEHUS MEXaHUUYECKON SJHEPruM. 7
Pabota cuitbl TSDKECTH U CHITBI yrIpyrocTH. IIpiMeHeHne 3aKOHOB coXpaHeHHs. Fcnonb30BaHne 3aKOHOB MEXaHUKU
JUIsL OOBSICHEHHS IBVOKEHHST HEOECHBIX TEJl M [JIsl Pa3BUTHSI KOCMUYECKHX MCCIIeI0BaHMM, IPaHUIIBI IPUMEHUMOCTH
KJIACCUYECKON MEXaHUKHU.
JlaGopaTopHoe 3aHsiTHe: V3ydeHne 3aKOHOB COXPAaHEHNS UMILYJIbCA U SHEPTUI)
IIpakTHYeckoe 3aHATHE: MEXaHWIECKast SHEPTUs. 3aKOH COXPaHEHUSI MEXaHWIECKON SHEPTUH.
IIpodeccuoHaIbHO-0pHETHPOBAHHOE COACPKAHUE
Paznen 2. MouJiekyaspHas (Gu3HKa U TEPMOJIMHAMHKA
Tema 2.1. Copep:xaHue y4eOHOr0 MaTepHaJia: OK 01 8
OCHOBBI MOJIEKYJISPHO- OCHOBHBIE TIOJIOKEHUS MOJIEKYIIIPHO-KHHETHIECKO Teopru. Pa3meps! 1 Macca MoeKyn 1 aToMoB. BpoyHOoBCKOE OK 02
KHHETHYeCKOii TeopHH nsrxeHue. CTpoeHne razoo0pasHbIX, JKUAKAX U TBEPABIX Tell. MneanbHbli ra3. JlaBnenue raza. OCHOBHOE OK 03
ypaBHEHHE MOJICKYJIPHO-KHHETHIECKONW TEOpHH ra3oB. Temreparypa u ee u3Mepenne. AOCOITIOTHRIN HYJIb OK 04
TemmnepaTypsl. TepMorHaMHudecKas IKajga TeMieparypsl. TemmepaTypa 3Be3I. OK 05
JlaGopaTtopHoe 3ansitue: «IIpoBepka ypaBHenus Knaneipora» OK 07
IIpakTHyeckoe 3aHATHE: MOJECKYISIPHO-KHUHETHYECKas TEOpHs UACaIbHOIO ra3a
Conep:xanue yuye0HOro marepuaja: CKopocTy IBIDKCHHS MOJICKYJI M HX U3MEPEHHUE. Y PaBHEHHE COCTOSHHUS 9
neaIbHOTO rasa. M3zomporneccs! 1 ux rpaduku. I'a30BbIe 3aKOHBI.
JladopaTopHoe 3ansitue: «[IpoBepka ypaBHeHus Kianeiiponay
IIpakTHyeckoe 3aHATHe: YpaBHEHNE COCTOSHUS HAEATIBHOTO ra3a. I3omporeccsl.
Tema 2.2. Copnep:xaHue yueOHOro MaTepuaia: Bayrpennss sHeprus. Pabora n remonepenaya. KommaecTBo TEIUIOTHI. 10
OCHOBBI TEPMOIMHAMMKHN | YPaBHEHHE TeIuIoBoro Gananca. [lepsoe Hayano TepMonuHaMUKH. AxuabaTHblii npouecc. Bropoe Havano
tepmoauHamMuky. Temnosele asurarenu. KI1JI TermnoBoro nurarens. OxpaHa npupozbl.
JlaGopaTopHoe 3ansiTue: «OmpenencHue yaeabHON TEII0EMKOCTH TBEPAOTO TENa»
IIpakTHyeckoe 3aHATHE: 3aKOHBI TEPMOJANHAMHUKH.
Tema 2.3. Conep:xanue yue0HOro Mmatepuasna: VcnapeHnue u koHaeHcarws. HachleHHbIN ap U ero CBOMCTBA. 11
ArperaTHble COCTOSTHHS OtHocHTeNbHast BIaXHOCTh Bo3ayxa. [IpuOops! U1 onpeaeneHus BIaXHOCTH Bo3tyxa. Kunenue. 3aBHCHMOCTh
BelllecTBa U (pazoBbie TEeMIEpaTypbl KUIEHUS OT JaBJICHUs. XapaKTepPUCTHKA KUIKOIO COCTOSHUSA BelleCcTBa. bimkHNN MOpAIOK.
nepexoabl [ToBepxHocTHOE HaTspxeHue. CMaunBaHue. KanmwuispHeie siBieHns. XapakTepUCTHKA TBEPIOTO COCTOSTHUS
BemecTBa. Kpucrammnueckue u amopHbIe Temna.
JlaGoparopHoe 3ansiTne: «OnpeneneHue Ko3(h(HUINEHTa TOBEPXHOCTHOTO HATSKEHUS KHIKOCTH
IIpakTHYyeckoe 3aHATHE: ArperaTHble COCTOSHUS BEIIeCTBA.
IIpodeccuoHaIbHO-OpHETHPOBAHHOE COAePKAHUE
Pazpen 3. DJIEKTPOAUHAMMKA
Tema 3.1. Copep:xanue yueOHOro MaTepuaJa: DIEKTPUUECKUE 3apsbl. DJIIEMEHTaPHBINA EKTPUUECKUN 3aps]. 3aKOH OK 01 12
DJIeKTpHYecKoe MmoJje coxpaHeHnus 3apsna. 3akoH Kynona. Qnexrpudeckoe nose. HanpsoxkeHHOCTS anekTpudeckoro nosst. [Ipunnun OK 02
cynepno3unuy nojaei. IIpoBoAHUKH B 3IEKTPUUECKOM TOJIE. OK 03
JladopaTopHoe 3ansitue: «/3ydeHne 2JIEKTPOCTATHUECKOTO IO OK 04
IpakTHyeckoe 3aHATHE: DIEKTPUUECKOE TIONIE OK 05
Copep:xanue yueOHoro marepuaja: Ilorennuan. PazHocTs moTeHIMaNOB. DKBUIIOTEHIUATBHBIE IOBEPXHOCTH. OK 07 13
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CBs3b MEKAY HAPS)KECHHOCTBIO U Pa3HOCTHIO MOTCHUHAJIOB 3JICKTPUYCCKOI'O IMOJIA. 3J'I€KTpO€MKOCTI>.

K 11.1

KonneHcaropsl. DHeprus 3apspkeHHOro KoHaeHcaTopa. IlpuMeHeHne KOHAeHCaTOpOoB. MK 11.2
JladopaTopHoe 3ansitue: «OmnpeneneHue eMKOCTH KOHICHCATOPOBY. 1 MK 11.3
IIpakTHyeckoe 3aHATHE: IPOBOIHUKU U TUBJIEKTPUKHU B SJEKTPUUECKOM MOJIe 1
Tema 3.2. ConepxaHue y4eGHOro MaTepuaja: Y CiIoBHs, HCOOXOJUMBIE JUII BOSHUKHOBEHHUS M TIOAJICPIKAHHS 1 14
3aKoHBI MOCTOSTHHOTO TOKA | JIEKTpUYecKoro Toka. Cuia Toka. DIeKTpudeckoe conpoTunieHue. 3akoH OMma 1 yuacTka nenu. [lapannensHoe
U TIOCJIeZI0BAaTEeIbHOE COeIMHEHNUE TIPOBOIHUKOB.
JlaGopaTtopHoe 3ansitue: «[Iposepka 3axoHa Omay 1
IIpakTHYecKoe 3aHATHE: 3aKOHBI TOCTOSHHOTO TOKa 1
ConepxaHue y4edGHOro Matepuaja: Pabora 1 MOITHOCTh TOCTOSIHHOT'O TOKA. TerioBoe eiicTBrE ToKa 3aKOH 1 15
Jbxoyns—Jlenna. DnekTpoABHKYyIas CHJIa MCTOYHHMKA ToKa. 3akoH OMa AJ1s1 MOJIHOM IeTIH.
JlaGopaTopHoe 3ansitue: «OmnpenereHne COMPOTHBICHIUS TPOBOIHUKA » 1
IIpakTHyeckoe 3aHATHe: MexaHndeckas paboTa U MOUTHOCTh. KnHeTHdyeckas sHeprus. 1
Tema 3.3. Coaep:xanue yueOHOro MaTepuasia: DIESKTPUUECKUNA TOK B METaJUIax, B DJICKTPOJIMTAX, ra3ax, B BaKyyMme. 1 16
DJIeKTPUYECKHI TOK B DnekTponu3. 3akoH ekTponusa Papanes. Buabl ra3oBbIX paspsaaoB. TepmosnekTpoHHas smuccus. [Tnasma.
Pa3IH4YHBIX cpeaax JlaGopaTopHoe 3ansiTHe: «/I3ydeHnEe BaKyyMHOTO TUOA» 1
IIpakTHYecKoe 3aHATHE: ITEKTPHUECKUN TOK B PA3IMIHBIX CPEaax 1
Copep:xaHue y4eOHOTro MaTepuaga: DJICKTPUUSCKUI TOK B MOTyNpoBoaHUKaX. COOCTBEHHAs M IPUMECHAS 1 17
MIPOBOANMOCTH. P-N mepexox. [TomynpoBoaauKkoBeie MprOOpPEI. [IpuMeHeHne MOTyIpOBOIHUKOB.
JladopaTopHoe 3ansitue: «/3yyeHue noaxynpoBOJHUKOBOTO JHOA 1
IIpakTHyeckoe 3aHATHE: DJIEKTPUICCKUN TOK B MOTYIPOBOJHUKAX 1
51
Tema 3.4. Copep:xanue yueOHOro marepuaja: Bektop nHIyKIIMKM MarHuTHOro noJjisi. Bzanmonelicteue Tokos. Cuia 1 OK 01 1
MarsurtHoe noJie Awmrnepa. [Ipumenenne cuiiel Amnepa. MarHUTHbIH OTOK. OK 02
JladopaTopHoe 3ansitue: «OnpeneneHre ropu30HTAIbHON COCTaBIIAIOIIENH HAPSY)KEHHOCTH MarHUTHOTO TOJISt 1 OK 03
3emin» OK 04
IMpakTHyeckoe 3aHITHE: MATHUTHOE TIOJIE 1 OK 05
Copep:xanue yueOHOro matepuaJa: /leificTBue MarHuTHOTO TOJIA Ha ABWKyInuiics 3apsia. Cuna Jlopenua. 1 OK 07 2
[Mpumenenne cwel Jlopenia. MaranTHsle cBoiicTBa BemecTa. CollHEUHAst aKTHBHOCTD M €€ BIMSHHIE Ha 3eMITIO. K 11.1
MaruuTHbIEe OypH. K 11.2
JlaGopaTopHoe 3ansiTue: «CHITHE KPUBOIl HAMarHUYMBAHUS U TIETIHN THCTEPE3NCa 1 MK 11.3
IIpakTHyeckoe 3aHATHE: MATHUTHOE TI0JE 1
Tema 3.5. Copep:xanue yueOHOro MaTepuaJia: SIBieHue 2I1€KTPOMarHUTHON HHAYKIUH. 3aKOH 1€KTPOMarHuTHON 1 3
DJIEKTPOMATHUTHASA nuaykuun. Ipasuno Jlenna. Buxpesoe snekrpuueckoe nozie. 3C UHAYKIUH B ABIKYIUXCS TPOBOJHUKAX.
HHAYKIUSA JlaGopaTopHoe 3aHsiTHe: SIBIEHME 2TEKTPOMAarHUTHON MHIYKIIMU 1
IIpakTnyeckoe 3aHaTHE: SIBICHNE 3JIEKTPOMATHUTHON UHAYKLIUU 1
Copep:xaHue yueOHOro MatepuaJa: SIsieHne caMOMHIYKINH. IHIYKTHBHOCTE. DHEPTUs MArHUTHOTO TOJISI TOKA. 1 4

DNEeKTPOMAarHuTHOE TOJIE.
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JlaGoparopHoe 3ansiTue: «OnpeeneHne HHIYKTUBHOCTH COJICHOUIa»

HpaKaneckoe 3aHATHE: SBIIeHUE CaMOMHAYKIHNHU

IpodeccuoHalIbHO-OPHETHPOBAHHOE COAEPKAHME

Pa3nen 4. Kone6anus u BOJIHBI
Tema 4.1. ConepxaHue ydyeOHOro MaTepuaja: I'apmonndeckue kosnebanus. CBOOOIHbIE MEXaHUIECKHE KOJICOaHMS. OK 01 5
Mexanudeckue kosedanusi | IIpeBpamienne sHepruy Ipyu KosieObaTeIbHOM ABIKEHNN. MaTteMaTnaecKuii MasTHUK. [Ipy >KUHHBINA MasTHUK. OK 02
U BOJIHBI BrIHyX)/1eHHBIE MeXaHIMUeCKHe KonebaHus. Pe3oHaHc. OK 04
JlabopaTopHoe 3ansiTue : «MaTeMaTHYECKUNA MasSITHUK)» OK 05
I[pakTHyeckoe 3aHATHE: MEXAaHWMICCKHE KOJICOAHUS OK 07
ConepxaHue yuedHOro Mmarepuaia: [lonepednsie 1 IpOJOIBEHBIE BOJIHBL. XapaKTEPUCTHKU BOJIHBI. 3BYKOBBIC K 11.1 6
BOJIHBI. YJIbTPa3BYK M €0 MPUMEHEHHE. [K'11.2
JladopaTopHoe 3ansitue: «[Ipy>KUHHBIA MasTHUK» K113
IIpakTHYecKoe 3aHATHE: MEXaHUYECKHE BOJIHBI
Tema 4.2. Copep:xanue yueOHOro matepuaja: CoOOHbIEC MIEKTPOMarHUTHeIEe kosiebanus. [IpeBpalieHue sHEpTuu B 7
DJIeKTPOMATHUTHBIE KosiebaTenbHOM KoHTYpe. [leprona cBoOoHBIX dnekTpudeckux konebanuit. @opmyna Tomcona. 3aTyxaromue
K0/1e0aHUS ¥ BOJTHBI 9JIEKTPOMarHuTHbIE Kosiebanus. BeiHyKeHHbIe dneKTpuyeckue kosedanus. [lepemenHslit Tok. Pe3oHaHc B
anekTpuyeckoi 1enu. ['eneparop nepemenHoro toka. Tpancdopmatopsl. [lonyuenue, nepeaaya u pacnpeaeicHue
3JIEKTPOIHEPTUH.
JlaGopaTopHoe 3ansitue: «OmnpeneneHne mepruoa dJICKTPOMarHUTHBIX KOJICOaHU
IIpakTHyeckoe 3ansaTHE: CBOOOIHBIC 3JIEKTPOMArHUTHBIEC KOJICOaHUS
Copep:xanue y4eO0HOro MaTepuaJia: DJIeKTPOMArHUTHbIE BOJHBI. CBONCTBA JIEKTPOMArHUTHBIX BOJIH. OTKPBITHIH 8
kosnebarenbHbIi KOHTYp. OnbiThl [.I'epiia. U3o0perenue paaro A.C. [TonoeiM. [Torsitue o paauocsszu. [TpuHmmn
paauocCBA3HU. HpI/IMeHeHI/Ie OJICKTPOMArdiMTHBIX BOJIH.
JlaGopaTopHoe 3aHsITHE: «3JIEKTPOMArHUTHBIE BOJHBD
IIpakTHyeckoe 3aHsATHE: DJIEKTPOMArHUTHBIC BOJIHBI.
IIpodeccuoHaILHO-OPUETHPOBAHHOE COIEeP:KAHME
Paznen 5. Onruka
Tema 5.1. Conep:xanue yue0HOro MaTepuasa: TouedHblit ICTOUHUK cBeTa. CKOPOCTh PACTIPOCTPAHEHUS CBETA. 3aKOHBI OK 01 9
IIpupona cBera oTpakeHHs U npenomiieHus cBeta. [Tpuniun Ioiirenca. CoHewHbIe U JIyHHBIE 3aTMeHHUs. [1onHOe oTpaskeHue. OK 02
JladopaTopHoe 3ansitue: «OnpeneneHne moka3aress IpeJoMIISHHS CTEKIIa» OK 04
IpakTH4YecKoe 3aHATHE: 32KOHBI TEOMETPUUECKOM ONTUKU OK 05
Conep:xanne yueGnoro marepuaja: Jlunsel. Iloctpoenne n3o0paxkenus B nun3ax. GopMysa TOHKO#H JIMH3EL MK 11.1 10
Veenuuenue nuu3bl. [1a3 Kak onTudeckas cucteMa. Onrudeckue npuoophl. Teneckornsl. K 11.2
Jla6oparopHoe 3ansiTne: «llocTpoeHne n300paxeHHs B JIMH3AX » K 11.3
IIpakTuyeckoe 3ansiTue: JInussl. [TocTpoeHne n300paXkeHUs B JIMH3aX
Tema 5.2. Conep:xanue yueoHoro marepuana: uarepdepenius ceta. KorepeHTHOCTh CBETOBBIX Nyuel. IHTepdepeHnus B 11

Bo.iHoBbIe cBoOlicTBa cBeTa

ToHKUX meHkax. Kombiia HeroToHa. Mconp3oBanue nHTEpGEpeHIINN B HayKe U TexHuKe. J{udpakius ceeta.
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Judpaxmus Ha meny B mapauIedbHbIX Tydax. JnppaknnoHHas pernerka.

JlaﬁopaTopnoe 3aHATHE: «OHPGILGHCHI/IC JJIMHBI CBETOBOM BOJIHEI Ipyu NOMOIIHN Z[I/I(l)paKHI/IOHHOﬁ PCHICTKN»

HpaKaneckoe 3aHATHE: BOJHOBBIE CBOMCTBA CBETA

Conep:xanue yuedHoro marepuaja: [lonspusanus nonepeunsix BonH. [Tongpusanus ceeta. Ionspousst. 12
Hucniepcus ceera. Bumasr n3nydenuii. Bugsl ciektpoB. CiekTps! uciryckauus. CIeKTphI MOTIIOIEHHS.
CrexTpanbHblif aHamu3. CeKTpaibHbIe KIIacChl 3Be3]. YbTpaduoneToBoe n3nydeHne. HppakpacHOe M3ITydeHHE.
PentrenoBckue nyuu. VX npupona u ceoiictsa. IlIkana 31eKTpOMarHUTHBIX U3TYYEHH.
JlaGopaTopHoe 3aHsiTHe: «ONpeneneHne JUCIEPCHN U CKOPOCTH PacIipOCTPaHEHHUS CBETOBBIX BOJH Pa3HOM
JUINHBI B Cpeie»
IIpakTHyeckoe 3aHATHE: BOJHOBBIC CBOMCTBA CBETA

Tema 5.3. Conep:xanue yueOHOro Matepuaja: [[BIKeHHE CO CKOPOCTHIO cBeTa. IlocTynaTsl TEOpUM OTHOCUTENIBHOCTH U 13

CroenuajabHasi TEOPUs CIIEACTBHS U3 HUX. VIHBapHaHTHOCTH MOJYJIsI CKOPOCTH CBETa B BaKyyMe. DHeprus mokosi. CBA3b MaccChl M S3HEPTHU
OTHOCHTEJIbHOCTH CBOOOIHOMN YacCTHUIIBI. DIEMEHTHI PENSITUBUCTCKON TMHAMHUKH.

JlaGopaTopHoe 3aHsiTHe: OTHOCUTEIFHOCTD JAJIMHBI M BPEMEHH, IIPe00pa3oBaHe CKOPOCTEH
Ipakrnueckoe 3ausaTue: CTO

Pa3pnen 6. KBanrtoBas ¢pusuka

Tema 6.1. Copep:xanue yueOHoro matepunaJa: Ksanrosas runoresa [lnanka. Tertooe usnyuenue. KopnyckynspHo- OK 01 14

KBanToBas onTuka BOJIHOBOI nyanu3m. @oTtonsl. ['unoresa ne bpoiins o BOJHOBBIX cBOMCTBaxX yacTul. JlaBiaeHue cBeta. XMMHUECKOE OK 02

neiicteue ceera. OnbiTe! [1.H. JleGenera u H.11. BaBunoBa. @oTtosddext. YpaBHeHNEe DHUHIITEHHA TS OK 04
¢doroaddekra. [Ipumenenne porordpdexra OK 05
Jlagopartopnoe 3anstue: «VccrenoBanue horodddexrar OK 07
IIpakTHYyeckoe 3aHATHE: KBAHTOBAs ONTHKA

Tema 6.2. Conep:xanue yueOHOro marepuaJja: Pa3surue B3ris110B Ha CTPOEHUE BellecTBa. Moen cTpoeH sl aTOMHOTO 15

®u3uKa aTomMa 1 aromuore | Aapa. SnepHas moxens atoma. OmeiTe O.Pezepdopma. Monens aroma Bomoposa mo H.bopy. KBanToBBEIE IOCTYIATHI
sIpa Bopa. Jlazepsl.

JladopaTtopHoe 3ansitue: Ctpoenue aroma. [loctynarsel bopa.
IIpakTuuyeckoe 3anaTue: Ctpoenue atoma Bogopoza mo H. bopy. Jlazepsr.
Coaep:xanue yueOHOro Marepuasa: PaguoakTuBHOCTh. 3aKOH paJHOaKTUBHOIO pacnana. PannoakTuBHbIe 16
npespamenns. CriocoObl HAOMIOAESHNS U PETHCTPALMN 3apsHKEHHBIX YaCTHIL.
JladopaTopHoe 3ansiTue: 3aKOH paJMoakTHUBHOTO pacnana. CrocoObl HAOMIOJEHUS U PETUCTPAIINH 3aPSKEHHBIX
4acTHIl.
IpakTnyeckoe 3aHATHe: PagnoakTHBHOCTb. 3aKOH paJlMOAKTUBHOTO pachajaa
Conep:xanue yueoHoro marepuana: CtpoeHrne aTOMHOTO spa. JlehekT Macchl, SHEpTHsl CBSI3U U YCTOMYHUBOCTh 17
aTOMHBIX sifiep. SnepHsle peakiun. SnepHas SHepreTuka. DHEPTeTHUECKUI BBIXOJI SACPHBIX PEAKITHIL.
JlaGoparopHoe 3ansitne: CTpoeHne aTOMHOTO siapa. JleekT Macchl, SHEpTHs CBSI3H.
IIpakTuyeckoe 3ansaTHe: CrpoeHue aToMHOTO siipa. [ledext mace. DHeprus CBs3u.
Conep:xanue yue0HOro matepuaja: lckyccTBeHHas paguoakTUBHOCTb. JleneHue Tsokenslx saep. Llennas 18

saepHast peaknus. YTpasisiemas [enHas peakuus. SAnepHsiii peakrop. TepMosaepHbIi cHHTE3. DHEPTrHs 3BE3I.
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HonyquI/Ie PaAUOAKTHUBHBIX U30TOIOB U UX IMMPUMCHCHUC. Buonoruueckoe ﬂeﬁCTBI/IC PaanOaKTHUBHBIX H3Hy‘l€HHﬁ.

SHGMGHTapHLIe HaCTULEI.

JladopaTopHoe 3aHsiTHe: broornyeckoe NeHCTBUE paAMOAKTUBHBIX N3TydeHUH. 1
IIpakTHyeckoe 3aHATHE: SJCPHBIC PEAKIINH. 1
Paszpen 7. Crpoenne BceJleHHOT
Tema 7.1. Conep:xanue yuedHoro marepuasa: CoJgHeuHas cUCTeMa: IJIaHETHI. 1 OK 01 19
Crpoenue CoJiHedHO# JlaGopaTopHoe 3aHsATHE: TONCK U HAOIIOICHHE TUTaHeT B iporpamme Stellarium 1 OK 02
CHCTEMBI [pakTuyeckoe 3aHATHE: COOOMIECHUS U JOKIIAIBI IO TEME 3aHATH 1 OK 03
Conepxkanue yaeGHOro matepuasna: Manbie Tena, cucteMa 3emius—JlyHa. 1 OK 04 20
JlaGopaTopHoe 3aHfATHE: N3yUYCHHE COJHEYHBIX U JYHHBIX 3aTMEHHH B iporpamme Stellarium 1 OK 05
IIpakTHyeckoe 3aHATHE: COOOICHUS U JOKIIA/IBI IO TEME 3aHITUS 1 OK 07
Tema 7.2. Conep:xanue yuedoHoro marepuana: Crpoenue u sBosronns Connia u 38831. Kinaccudukarms 38E31. 3BE3161 U 1 21
JBoJonus Beenennoit HACTOYHUKH UX IHEPTUU.
JlaGopaTopHoe 3aHsITHe: N3YICHIE KapThl 3BE3THOTO Heba. 1
[pakTuyeckoe 3aHATHE: COOOMIECHUS U JOKJIABI IO TEME 3aHATHS 1
Conep:xanue yueOHOro marepuasa: I'anaxrika. COBpeMEHHBIC IPECTABICHHS O CTPOCHUH H 3BOJOIUH 1 22
Bcenennoi.
IIpakTHyeckoe 3aHATHE: COOOIICHHS U JOKIAbI [0 TEME 3aHATHS 1
IIpoMeskyTounas atTectanus (AuddepeHIHPOBAHHBIN 3a4eT) 1
Bcero 117
4acoB
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3. YCJIOBUS PEAJIMBAIIMU YYEFHOU JUCHUTLIAHBI
3.1. TpeGoBaHUsA K MUHMMAJILHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ece4eHH 0
Peanuzanus yaeOHON AUCHUIUIMHBI TpEOyeT HaTM4YKs yueOHOro KaOuHeTa.

O6opynoBanue yaeOHOT0O KabUHeTA:

MOCaJ0OYHbIE MECTA MO KOJIMYECTBY 00YJarOIINXCS;

pabouee MeCTO IIpenoaaBaTes;

KOMIUIEKT Y4eOHO-METOAMYECKOI TOKYMEHTALIUH.

o0opyoBaHue 1adOpaTOPUHN ONTHKU M (DU3UKHU TBEPAOTO Tesia: MUKpockorn MBY -
4A; ycranoBka MVYK-0; mupomerp ¢ wucuesaromnieii mutbio OIINP-9, JIATP,
Bartmerp JIb39; ycranoka MVYK-0; wmonoxpomarop VYM-2, VO nawmma,
dotoanement ucrounuk nutanus MIIC1, 6mox ammepmerpa-BoiabT™merpa ABI,
crenq ¢ oobekramu uccinepoBannii C3-OKO01; cnexrpanbubiii anmapar CIIEKTP;
BosbT™METpP B7-35; monsapuckon CM-3; nammna ®JI 74011; caxapumerp RL-2;
obopyoBaHue 1a00paTOpu MEXaHWKU M MOJeKysspHou dusuku: FPM-07 — st
u3MepeHus yckopeHus: cBoboanoro naaenusi; FPM-08 — nis usmepenus ummnyinbca
U MexaHmdeckoi sHeprun; FPM-09 — nist ompeneneHuss CKOPOCTH TOJIETa ITyIIH;
FPM-15 — wmastauk OOGepOeka; FPM-07 — nakmonuwii mastHuk; FPM-03 —
masTHUK MakcBemna; FPM-05 — kpyTuiabHBINH MasTHUK ¢ MHJUTHCEKYHIOMEPOM;
FPM-06 — yauBepcanbHblii MasITHUK; YCTAHOBKA ISl ONIPEICTICHHS TEIIOEMKOCTEN
raza merogoMm Kiemana-Jlesopma; anekrpudeckas tumtka OIIHI1-0; FPM-10;
3ByKoBOil reneparop [3-109, ocmuwmnorpad H3013; reneparop curaaaon
Hu3kouyacToTHbIM ['3-102, ociimunorpad H3013

o0opysoBaHue Na0OpaTOPUM JJIEKTPUYECTBA U OJIEKTPOMArHeTu3Ma: Mara3uH
conpotunenus MCP-60, ransBanomerp M45MOM3, peocrat PCII; ocuminorpad
C1-73, peocrar PCII 500, marazun emxocteir P5025; peocrar PCII 1280,
BosibT™MeTp B7-35, a1, ocuminorpad YIIM; ucrounuk nutanust AIAT, amnepmerp
9514, tanrencransBanomerp, peoctat PCII 33; BonpTmerp B7-35, BonsT™MeTp O
58; ycranoBka FPM-01; ocimmmorpad C1-75, reneparop JI 31, BomstmeTp B7-35;
reHepatop curHanos ['3-102; niurka snextpudeckas OIII1-0; marasun emxoctn
P5025; ocrmmmorpag H3013, C1-68

TexHnueckue cpeacTBa 00y4eHHUs:
~ MYJIbTUMEANATPOEKTOP.
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3.2. UndopmanuonHoe odecniedeHne 00ydeHust
Ilepeyenb pexoMeHIyeMbIX Y4YeOHBIX W3JAHMid, JTONMOJHUTEJIbHON JIMTEPaTyphl,
HNuTepHeT-pecypcos.

OcHoBHas JIuTEpaTypa:

1. BacumseB A. A. ®usuka. bazosiii ypoBeHb: 10—11 kmaccel: y4eOHUK JJISI CPEHETO
obmrero oopazoBanust/ A. A. Bacuibes, B. E. ®enopos, JI. /. XpamoB. — 2-e u3., ucmp.
u gomn. — Mocksa: M3gatenbctBo IOpaiit, 2024. — 211 ¢. — (O6meobpa3oBaTeIbHBIN
muki).— ISBN 978-5-534-16086-4. — Tekct: snextpoHHbid // OOpasoBarenbHast
wiatdopma FOpaiir [caiit]. ¢. 28 — URL: https://urait.ru/bcode/544862/p.28

2. Ilpaktuyeckue 3aHATHS MO Kypcy (PU3HMKH: YUeOHMK Ui CPEAHETO MpodeCCHOHATBEHOTO
obpazoBanus/ I'. B. Epodeesa, 0. FO. Kproukos, E. A. Cknaposa, 1. I1. YepHnoB. —
Mocksa: M3narensctBo FOpaiit, 2024. — 517 c. — (IIpodheccuonansHoe oOpa3oBaHue).
— ISBN 978-5-534-17384-0. — Texkcrt: anexktpoHHbIi // O6pa3oBaTenpHas miaaTdopma
IOpaiir [caiit]. c. 36 — URL.: https://urait.ru/bcode/532985/p.36

3. Pomuono B. H. ®usuka. Yriybnenssiii ypoeHb: 10—11 kmaccel: yd4eOHMK [uis

cpenHero obmiero obpasosanus/ B. H. PognmonoB. — Mocksa: M3narensctBo HOpaiir,
2024. — 201 c. — (OGmeo6pa3zoBarenbublii muki). — ISBN978-5-534-16087-1. —
Tekct: anekTpoHHbIH // OOpazoBarenpHas 1uiardgopma Opaiit [caittr]. ¢. 71 — URL:

https://urait.ru/bcode/544863/p.71.

4. @upcos A.B. @Pusuka nang npodeccuil U cleUUATBHOCTEH TEXHUYECKOTO U
€CTeCTBEHHOHAyyHOro mpodumeil: yued. ans CTyd.  ydypexkaeHud cpea.  mpod.
obpazoBanus/A.B. ®upcos; non pen. T.M. Tpodpumooit. — 6-¢ m3x., mcmp. —M.:
N3natensckuii neHTp «Akagemusi», 2021.- 352 c.

JonoHUTEILHAS JIUTEpPaTypa:

1. Hpéccep K. O6onbctuth pusukoii. Uctopun Ha Bce ciydan xxu3nu/ K. Ipéccep; mep. ¢
HeMm. JI.B. JloHckoi. -6-e u3., anekTpoH. - M.: JIabopatopus 3Hanuii, 2021. -192c¢.;
[DnexTpoHHBIH pecypc].
[www.https://biblioclub.ru/index.php?page=book_view_red&book id=602080].

2. VBanoB M.I'. ®u3nka Kak croco0 pa3MBIIUIATE: MpakTHIeckoe nocodue/ M.I'. MBaHOB.
— Cankr-IlerepOypr: OOpa3zoBatenbHble MpoekThl, 2020.- 656 c.: wi1.; [DIeKTpOHHBIN
pecype]. [www.http://biblioclub.ru/index.php?page=book_view_red&book_id=688954].

3. Makapos B.A. ®usuka: 3aJauHUK-TIPAKTUKYM JJIs MOCTYMAIOUIMX B BY3bl: Y4eOHO-
Meroandeckoe mocodue/ B.A. Makapos, C.C. YUecHOKOB. -4-¢ u3., 2JIeKTpOoH.- MockBa:
JlaGopatopus 3Hanui, 2020.-368 c.: mi., cxem; [DnexkrponHsli pecypce]. - (BMK MI'Y -
mikose). — URL: https://biblioclub.ru/index.php?page=book&id=595230

4. PomuonoB B. H. ®usuka m1s komnemked: ydeOHOe Tmocobue nisi CpemHero
npodeccuoraibHOro 0opazoanus/ B. H. Poqnonos. — MockBa: U3marensctBo IOpaiir,
2024. — 202 c. — (ITpodeccuonansHoe oOpazoBanue). — ISBN 978-5-534-10835-4. —
Tekcr : anexTponnbiit // ObpazoBarenbHas miatdopma FOpaiit [caiit]. c. 42 — URL:
https://urait.ru/bcode/541746/p.42 (nata obpamenus: 27.05.2024).

5. ®wusmka. YrinyOleHHBIH Kype ¢ pemieHusMu U ykazaausmu. EI'D, onmuMnuanpl, S5K3aMeHbI
B By3/ E.A. Bummnskosa, B.A. Makapos, E.b. Uepenenxkas, C.C. UecHOKOB; moJ pex.
B.A. Makaposa, C.C. YecHokoBa. - 6-¢ u3j., anektpoH. — M.: JlabopaTopus 3HaHWH,
2020. - 419 c. - (BMK MIVY - mkone); [Dnekrponnsiii pecypc]. — URL:
https://biblioclub.ru/index.php?page=book_view_red&book id=595228

HNuTepHer — pecypcesbl:
1. Bunmeoypoku 1m0  mpeaMeraM — MIKOJbHOM — mporpammbl.  Pexxum — pmoctyma:
[www.interneturok.ru 27.05.2024]
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Enunoe okHO noctyna Kk oOpazoBaTenbHBIM pecypcaM MHTepHeTa no 6uonoruu. Pexxum
nocrymna: [www.window.edu.ru/window 27.05.2024]

Krnacchass nocka s nroOo3HarenbHbIX. Pexxum noctyma: [www.class-fizika.nard.ru
27.05.2024]

OOpazoBaTeNbHBIA CAWT IS IIKOJLHUKOB. Pexkmm noctyma: [www. alhimikov. net
27.05.2024]

Omummuana «[lokopu BopoObeBbl ropb». Pexum moctyma:  [www.pvg.mK.ru
27.05.2024]

®usuka B anumanusx. Pexxum mocryna: [www.physiks.nad/ru 27.05.2024]
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4. KOHTPOJIb M OIEHKA PE3VJbTATOB OCBOEHHS VYYEBHOM
TACIATITAHBI

KoHTpons M oOleHKa pe3yibTaTOB OCBOEHHUs 00I1€00pa30BaTeNbHON IUCHUILIMH
PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE Pe3yJbTaThl, HApaBICHHbIE Ha (POPMHUPOBAHUE OOLINX
U po(ecCHOHaIBbHBIX KOMIIETEHLIUH 110 pa3/iesiaM U TeMaM COZep KaHusl ydeOHOro MaTepHaia.

Oo0mas/npogeccnonann Pa3nen/Tema THun oeHOYHBIX MEePONPUATHIA
Hasi KOMIETeHINA
OK 01 Tema 1.1 Tema 1.2 Tema 1.3 | BrinosiHeHne 1ab0opaTOpHBIX
OK 02 Tema 2.1 Tema 2.2 Tema 2.3 | pabor.
OK 04 Tema 3.1 Tema 3.2 Tema 3.3 | 3ammura 1a00paTOPHBIX PaOOT.
Tema 3.4 Tema 3.5 Pemenue 3amau
Tema 4.1 Tema 4.2 YcTHBIE COOOIIEHUS
Tema 5.1 Tema 5.2 Tema 5.3 | OTBeTHI Ha BOIIPOCHI IO TEME
Tema 6.1 Tema 6.2 3aHATUS
Tema 7.1 Tema 7.2
OK 03 Bsenenue,

Tema 2.1 Tema 2.2 Tema 2.3
Tema 3.1 Tema 3.2 Tema 3.3
Tema 3.4 Tema 3.5
Tema 7.1 Tema 7.2

OK 05 Bsenenue,

Tema 1.1 Tema 1.2 Tema 1.3
Tema 2.1 Tema 2.2 Tema 2.3
Tema 3.1 Tema 3.2 Tema 3.3
Tema 3.4 Tema 3.5

Tema 4.1 Tema 4.2

Tema 5.1 Tema 5.2 Tema 5.3
Tema 6.1 Tema 6.2

Tema 7.1 Tema 7.2

OK 07 Tema 1.1 Tema 1.2 Tema 1.3
Tema 2.1 Tema 2.2 Tema 2.3
Tema 3.1 Tema 3.2 Tema 3.3
Tema 3.4 Tema 3.5
Tema 4.1 Tema 4.2
Tema 6.1 Tema 6.2
Tema 7.1 Tema 7.2

IIK 3.1 Tema 2.1 Tema 2.2 Tema 2.3 | BeinosnineHue 1a00paTopHbIX
[K 3.2 Tema 3.1 Tema 3.2 Tema 3.3 | pabor.
K 11.1 Tema 3.4 Tema 3.5 3amura 1a00paTopHBIX padoT.
MK 11.2 Tema 4.1 Tema 4.2 Pemenue 3amau
K 11.3 Tema 5.1 Tema 5.2 Tema 5.3 | YcTHbIe cooOmICHUS
OTBeTHI Ha BONPOCHI 110 TEME
3aHSATHUS
OK 01 OK 02 OK 03 HuddepenurpoBaHHbIil 3a4eT

OK 04 OK 05 OK 07

IIK 11.1 IIK 11.2
IIK 11.3
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