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1. ObLIASA XAPAKTEPUCTHUKA PABOYEN IMPOI'PAMMBbI
OBIIEOBPA3OBATEJIBHON JUCHUILJIAHBI

OomeoOpa3zoBarenbHas  gucuuiuinHa — «®Dusukay — sBiseTcs  00SM3aTENbHON  YacThiO
0011e00pa3oBaTepHOrO UKIa 00pa3oBaTebHON mporpammbl B cootBercTBHM ¢ I'OC CITO
40.02.04 «FOpucnpyaeHuus»

1.2. Henu u miiaHupyeMble Pe3yabTaThl 0CBOECHHS TUCHUILINHBI:
1.2.1. Heau AMCUMIINHBI:
Conepskanue mporpaMmbl 0011e00pa3zoBaTeIbHON MUCHUIUIMHBT DU3KMKaA HAMPaBICHO Ha
JOCTIKEHHUE CIETYIOINX TIEeTIeH:

® (opmMupoBaHue y oOyuaromuxcs YBEPEHHOCTH B LIEHHOCTHU
00pa30BaHus,3HAYMMOCTUPUZNYECKUX3HAHUHU ITSICOBPEM EHHOTOKBATM (PUIIMPOBAHHOTOCTIEIU AN
CTaNpUOCYIIECTBIEHUUETONPO(HECCHOHATILHOUIEATENBHOCTH;

® (opmMHpOBaHHE €CTECTBEHHO-HAYYHON TPaMOTHOCTH;

® oBiaJeHuecnenupuuecKoiicucTeMopu3NIECKUXITOHATHH, TEPMUHOIOTUEHNCUMBOJIN

® OCBOEHHEOCHOBHBIX()M3HMUECKUXTEOPHIl,3aKOHOB,3aKOHOMEPHOCTEN;

® OBJIa/ICHUCOCHOBHBIMUMETOAAMUHAYYHOTOTIO3HAHUSTIPU POIBI, HCIIOIb3yEMBbIMU B
¢dusuke (HaOMIOACHNE, ONTMUCAHKE, U3MEPEHHE, BHIIBI)KCHHETUIIOTE3, TPOBEICHHEIKCIIEPUMEHTA);

® OBIaJIcHUEYMEHUIMUOOpabaThIBaThAaHHBIEIKCIIEPUMEHTA,00bSICHATHIIOTYYECHHBIEPE3
YJIbTaThl, YCTAHABIMBATH3aBUCUMOCTUM XK AYPU3NUECKUMUBEINUNHAMHUBHAOIII0IAEMOMSIBJICHUH,
JIeNIaThBbIBO/IbI;

® (dopMUpoBaHHE YMEHHUS peliaTh (GU3NUYECKUe 3a7auu Pa3HbIX YPOBHEHUCIOKHOCTH;

® pa3BUTHE M03HABATEJIbHBIX HUHTEPECOB, MHTEJJICKTYaIbHBIX u
TBOPUECKUXCIIOCOOHOCTE! B mpoliecce MpUOOpETeHHs] 3HAHUW € HCIOJIb30BaHHEM
Pa3IMYHBIXUCTOYHUKOBUH(DOPMALIMNYCOBPEMEHHBIXMH(POPMAIITMOHHBIXTEXHOJIOT Uil ;yMeHUuH hop
MYJIMPOBATbHOOOCHOBBIBATHCOOCTBEHHYIOIO3UIIUIONOO THOILIEHUIOK(PU3NYECKOMUH(DOpMALIUH, IT
0JIy4aeMOMH3 Pa3HBIXUCTOYHHUKOB;

L4 BOCHI/ITaHI/ICLIYBCTBaFOP,HOCTI/I3apOCCHP'ICKYIO(I)HSH‘IGCKYIOHEIYKY.

1.2.2. Ilnanupyemblie pe3yabTaTbl 0CBOCHHS 0011€00pa30BATEbHOM M CUUILIHHBI
B cootBeTcTBMH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
O6mue xomnerenuuu (aanee — OK) u npodeccuonanbubie komnereHiuu (nanee — 1K)
OI'OC CIIO B COOTHECEHHH C JHYHOCTHBIMH, METANpPEeIMETHBIMU M TPEIMETHBIMU
pesynbraTamMu o0ydeHus 6azoBoro ypoBHs (mamee — [IP6)PI'OC COO mpencraBieHbl B
TabIuIeE:



Kox 1 HamMeHOBaHUE
(popmupyembIx
KOMIIEeTeHI i

OK 01. Berbupats crioco0sl
perieHus 3a1a4
npodeccuoHaIbHOM
JESATeTBbHOCTH TPUMEHUTEIHHO
K Pa3JIMYHBIM KOHTEKCTaM

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

Oo0mue

JInyHOCTHBIE PE3yNabTaThl JOJDKHBI OTpaXkaTb B YacTH
TPYIOBOTO BOCIIUTAHHUS:
- TOTOBHOCTb K TPYAY, OCO3HaHUE LIECHHOCTHU MacTepCTBa,

TPYyI0JII001E;

- TOTOBHOCTh K AKTUBHOM eI TeIIbHOCTU
TEXHOJIOTHISCKOM

H COIMAILHOM HaIpaBJIEHHOCTH, CITOCOOHOCTD
WHUIIMUPOBATh,  IUIAHUPOBATb W CaMOCTOSATEIHHO

BBITIOJTHATE TAKYIO JESATCIIEHOCTE;
- HMHTEpeC K pa3imuyHeiM chepam mpodeccrHoHambHOM
NeSITEeNbHOCTH,

- TOTOBHOCTH MW CIIOCOOHOCTP K  0OOpa30BaHUIO
1 caMO00pa30BaHUIO Ha IPOTSHKEHUU BCE KU3HU;
MertanpeameTHble pe3yinbTaThl JOKHBI OTPaXKaTh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATEJIbHBIMU JICHCTBUSAMMU:

a) 6a30BBIC JIOTUUECKHE JICHCTBHUS:

CaMOCTOSITENIBHO  (pOPMYJIHPOBATh M AKTyaJIM3HUPOBATh
npobiemy, paccMmarpuBath ee
yCTaHABIUBATh CYILECTBEHHBIN MPU3HAK UM OCHOBAHUS

knaccupukanuu ¥ 0000IICHUS;

BCCCTOPOHHC,

JUIi  CpaBHEHWUS,
OTIPENEIIATh LEIN AEATENbHOCTH, 3aJaBaTh NIapaMeTphbl U
KpPUTEPHUH

UX  JOCTH)KCHMS;  BBIABIATH  3aKOHOMEPHOCTH U
IPOTUBOPEUHS

B pacCMaTpUBAEMBbIX SBJICHUAX

0) 60a30BBIC HCCIIEAOBATEIIBCKUE ACHCTBUS:

I[I/ICIII/IHJII/IHapHBIe

[1P6 1. ChopMupOBaHHOCTH TMPENCTABICHUH O POJIH
U Mecre (U3MKA M acTPOHOMHU B COBPEMEHHOMU
Hay4YHOH KapTHHE MUPA, O CHCTEMOOOpa3yromeil posun
bu3uku

B Pa3BUTUHU

€CTCCTBCHHBIX TEXHUKU U

HayK,
COBPEMEHHBIX TEXHOJIOTHWA, O BKJIAJE POCCHMCKUX H
3apyO0eXHBIX YUEHBIX-(DM3UKOB B pa3BUTHE HAyKU;
NOHMMaHHE (PU3UYECKON CYHIHOCTH HaOII01aeMbIX
SBICHUH MHUKPOMHpA, MaKpOMHUpa U METaMHpa;
MMOHUMAaHHE ponu

B MPAKTUYECKON  ACATEIBHOCTH
JANbHENIIEM HAyYHO-TEXHUYECKOM pa3BUTUU, PO
bu3uKn

B (OpMHUpPOBAaHHUM Kpyrozopa U (QYHKIMOHAILHON

TpaMOTHOCTHU YCJIOBCKa I PCHICHUA MPAKTUUYCCKUX

aACTPOHOMHUHU
4yeloBeKa U

3ajad;
I[TP6 2. CdopmMHpOBaHHOCTh yYMEHHH paclo3HaBaTh
buszndeckue siBiIeHUSA (MPOIECChI) M OOBSICHSITH
UX Ha OCHOBE H3YYCHHBIX 3aKOHOB, PaBHOMEPHOE
U PaBHOYCKOPEHHOE MpPSMOJUHEHHOE
CBOOOJHOE MaJieHUE TeJ, BIKEHHE MO OKPY>KHOCTH,
B3aMMOJICMCTBHE Tel, KojebaTenbHOe
BOJTHOBOE

JBHMOKCHUC,

WHEPIINS,
NIBIDKEHUE;
CTpOEHUE

JBW)KCHUE,  PE30HAHC,
muddys3us, OpOYHOBCKOE
KUJKOCTCH M TBEPHABIX TEll, U3MEHCHHE 00beMa Tel
pu HarpeBaHUU (oxaKIeHUN ), TEIUIOBOE

IBIDKEHHE,

pPaBHOBCCHUEC, UCIIAPCHUC, KOHJACHCAIUA, IIJIABJICHUC,



- BJAJETh HaBBIKAMH Y4eOHO-HCCIEAOBATEIbCKOU U

HpOGKTHOfI JACATCIBbHOCTH, HaBbIKaMU paspciCHuAd
npoOrem;

- BBIABIIATH MPUYUHHO-CJICACTBCHHLIC CBs3HU u
AKTyaJIMu3upoBaTh 3aaady, BbLABUI'aTb THUIIOTEC3Y €€

peHICHI/Iﬂ, HaXOIUThb aprMeHTBI JIA  I0Ka3aTeIbCTBA
CBOUX YTBEPKJEHUH, 3a7aBaTh MAPAaMETPbl U KPUTEPUHU
pelICHHUS,

- aHaHH3I/IpOBaTB HOJ'Iy‘IGHHI)IC B X0I¢€ peHIeHI/ISI 3a1a49u
pe3y.]'H)TaTBI, KpI/ITI/I'—IeCKI/I OLICHUBATh UX )IOCTOBepHOCTB,
HpOFHO3I/IpOBaTI) N3MCHCHHUEC B HOBBIX YCJ'IOBI/U{X;

- YMGTB HepeHOCI/ITB 3HAHUA B HOSH&B&TGHBHYIO 158
HpaKTI/I‘-IeCKYIO YacCcTH JKU3HCACATCIbHOCTH,

- YMETh MHTETPUPOBATH 3HAHHS M3 Pa3HBIX MPEIMETHBIX
o0Onacreii;

- BBIJBUTATh HOBBIC HJICH, MpeIjaraTh OPUTHHAIbHBIC
MTOIXOJIbI M PEIICHUS;

- MPOSIBJIATH CIOCOOHOCTh MX MCIOJIb30BaHUS B
MI03HABATCIIBHON M COIIMAIHOM MPAKTHKE

KpUCTaJUIM3allMs, KUIIEHHWE, BIAXHOCTh BO3/yXa,
CBSI3b CPEAHEH KWHETHUYECKOM SHEPruy TEIUIOBOrO
JIBUKCHUS MOJIEKYJI C a0COJIOTHOW TeMIIepaTypow,
MOBBIIICHUE JIABJICHUS Ta3a MpU €ro HarpeBaHUU
B 3aKpPBITOM COCYZAE, CBSI3b MEXKIY IapaMeTrpamu
COCTOSIHUSI Ta3a B M30IPOIIECcCax; EKTPHU3aLUs Tell,
B3aUMOJICHCTBHE 3apsi/IOB, HArpeBaHUE MPOBOJIHHUKA C
TOKOM, B3aMMOJICHCTBHE MAarduToB,
AJIEKTPOMArHUTHAST WHYKIUS, IEHCTBHE MAarHUTHOTO
OJIS Ha MIPOBOTHUK c TOKOM
U IBIDKYIIHMICS 3apsl, JIEKTPOMArHUTHBIC KOJIeOaHuUs

W BOJIHBI, TPSIMOJIMHEHHOE PACIpOCTpPaHEHUE CBETA,

OTpaXEHHUE, MpeIoMJIICHHE, uHTep(epeHIHs,
Tudpakims

n MoJIsIpy3aiusl  CBETa, TUCTICPCHS CBETA;
dboTosnekTpudeckuii 3¢ ¢deKT, CBETOBOE aBJICHUE,
BO3HMKHOBEHHE  JIMHEWYAaTOTO  CIIEKTpa  aToMa
BOJIOpO/IA, €CTECTBEHHAs u HCKYCCTBEHHAs
PaIMOAKTUBHOCTD;

[1P6 3. Bnanenune OCHOBOIOJIAraIOINMHU
bu3nIeCKUMU MOHSATHSIMH u BEJIUYHNHAMU,
XapaKTepU3YIOIIIMHU (dbuzndeckue MIPOIIECCHI
(CBA3aHHBIMM  C  MEXAaHMYECKHUM  JIBHOKCHHEM,
B3aHMMOIEHCTBHUEM Tel, MeXaHUYECKUMU

KOJICOAHUSIMH U BOJIHAMH; ATOMHO-MOJICKYJISSPHBIM

CTPOCHHUEM  BCIICCTBA, TCIUIOBBIMH  IIPOLCCCAMU;
SJICKTPUYICCKHUM )51 MAarHuTHBIM IIOJIsIMHU,
SJICKTPUYICCKHUM TOKOM, QJICKTPOMArHMTHBIMU

KOJICOAaHHMSIMH U BOJIHAMH, ONTHYCCKUMU SBJICHUAMU,

KBAHTOBBIMU  ABJICHUAMH, CTPOCHHUECM aTOMa U



aTOMHOTO  Sipa, PAAHMOAKTUBHOCTBIO);  BIIaJICHUE
OCHOBOIIOJIAr alOIIuMH aCTPOHOMHUYECKUMU
MMOHATHSIMH, ITO3BOJISIOIIMMU XapaKTeprU30BaTh
MPOLECCHI, MPOUCXOISIIME HA 3BE3/1aX, B 3BE3/IHBIX
CHCTEMaX,

B MEXTaJIaKTUYECKON Cpele; ABUKEHHE HEOECHBIX
TEJ, SBOIIOIHIO 3Be3]] U BCeeneHHOM;

[IP6 4. BrnageHue 3aKOHOMEPHOCTSMH, 3aKOHAMU
U TeopusMH (3akoH BcemupHoro Tsrotenus, I, 1T u 111
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHHS] MEXaHWYECKOM
SHEPrUH, 3aKOH COXPAaHEHHS HMITYJIbCA, MPUHIIUIT
CYNEpPHO3UIMA  CHUJI, TPUHUHUI PABHONPABHOCTH
WHEpPLUHMAIbHBIX CHUCTEM  OTCYETa; MOJIEKYJISPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUS BEIIECTBA, ra30BbIE
3aKOHBI, TEpPBBIM 3aKOH TEPMOJUHAMHUKHU, 3aKOH
COXpAaHEHUs SJIEKTPUYECKOro 3apsiaa, 3akoH Kynona,
3akoH OMa ISl ydacTka 1enu, 3akoH Oma Jij1sl MoJTHOU
3JIEKTPUYECKOM 11enu, 3akoH Jlkoyns - JleHna, 3akoH
3JIEKTPOMArHUTHON WHIYKIIMU, 3aKOH COXpPaHCHMS
SHEPryU, 3aKOH MPAMOJIMHEHHOTO pPAaCHpOCTPAHCHUS
CBETa, 3aKOH OTPa)X€HUS CBETA, 3aKOH MPEJIOMJICHUS
CBETAa; 3aKOH COXPaHEHMS SHEPIUH, 3aKOH COXPaHEHUS
UMITYJIbCA, 3aKOH COXPAaHEHMS  3JIEKTPUYECKOIO
3apsiia, 3aKOH  COXpaHEHUs] MacCcoBOI'O  YMCHA,
noctynatel bopa, 3aKOH paJMOaKTUBHOTO pacraza);
YBEPEHHOE HCIIOJIb30BaHHUE 3aKOHOB u
3aKOHOMEPHOCTEH MpH aHanmu3e GU3NYECKUX SBICHHIMA
Y TIPOLIECCOB;

[1P6 6. BnageHue OCHOBHBIMM METOJAaMHU HAyYHOTO
MO3HAHUS, HCIOJNB3yeMbIMH B (PU3UKE: MPOBOAMTH



npsiMble ¥ KOCBEHHBIE W3MEPEHUS (U3HUECKUX
BEJIMYMH, BBEIOMpAsi ONTUMAJILHBINA CITOCO0 M3MEPECHHUS
U WCIOJIb3YS  W3BECTHBICE  METOJBI  OIICHKH
MOTPEIIHOCTEN U3MEPEHUM, POBOIUTH UCCIECTOBAHUE
3aBHCHUMOCTEH (busmueckux BEJTMYWH
C HCIOJIb30BAaHMEM TMPSMBIX H3MEPEHUH, OOBICHSATH
MOJIYYEHHBIC PE3YNIbTAThl, HUCIOJB3YS (PU3UUecKue
TEOPHUH, 3aKOHBI W TIOHSATHS, W JIeJaTh BBIBOJIEI;
coOmomarh mpaBwia 0Oe30macHOro Tpyaa IpH
MPOBEICHUH HCCIEe0BaHUN
B pamMKax y4eOHOTO JKCIepUMEHTa | ydeOHO-
UCCIIEIOBATEILCKOM IEITETFHOCTH C MCIIOJIb30BAHUEM
U (POBBIX M3MEPUTEITbHBIX YCTPOMCTB "
nabopaTopHOro 00OpymoBaHus; CHOPMUPOBAHHOCTH
MPEJCTABICHUI

0 METOJax TMOJY4EeHHUs HAyYHBIX ACTPOHOMHUYECKHX
3HAHUI;

ITP6 7. ChopMupoBaHHOCTh YMEHUS peIIaTh
pacueTHbIE 3a/1a4M C SBHO 3aJaHHON (PU3NYECKOM
MOJIETIBIO, UCTIOJIBb3Ys (PU3NUECKHE 3aKOHBI U
MPUHIIMIIBI; HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a4H
BBIOUpATh GUZNYECKYIO MOJIEIIb, BBIICISTh
buznyeckue BeIMUUHBI U GOPMYIIbl, HEOOXOIUMBIE
JUIS €€ PelLleHus], IPOBOIUTh PAcUEThl U OIICHUBATh
peabHOCTH MOTYYEHHOTO 3HAaYeHHs (PU3NIECKON
BEJIMYMHBI; peliaTh KaueCTBEHHBIC 3a]auH,
BBICTpanBas JOTMYE€CKH HEMPOTUBOPEUUBYIO LIETIOUKY
pacCyXIeHUU

C OMOPO¥ Ha U3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU

U GU3HYECKUE STBICHUS



OK 02. Mcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA TIOKCKA,
aHaJM3a

U MHTEpIIpeTalyy nHpopMaluu
1 MTHPOPMALMOHHBIE TEXHOJIOTUU
151 BBITIOJTHCHUS 3a0a4
npodeccuoHaIbHOM
JeSITeITHOCTH

OK 03. [TnanupoBars
U pealn30BbIBATh COOCTBEHHOE
npogeccuoHanbHOe

JInyHOCTHBIE pE3yabTaThl JOJDKHBI OTpakaTb B 4YacTH
LIEHHOCTH HAaY4YHOT'O MTO3HAHUS:
- c(OpMHUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HAyKH H OOIIECTBEHHOW TPAaKTUKH, OCHOBAaHHOTO Ha
JUAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa

B NOJIMKYJIBTYPHOM MUPE;
- COBEpIICHCTBOBAaHUE S3BIKOBOM M  YHUTATEIbCKOU
KYJIbTYpPBI CpeACTBA  B3aUMOJIECHCTBUSA

JIOAbMHU U IMTO3HAHUA MHPA,

KaK MEXITY
MeranpeaMeTHbIe pe3yiabTaThl TOJKHBI OTPAXKaTh:

Osnagenue YHUBEPCAIbHBIMU y4eOHBIMU
MI03HABATEIbHBIMU JEHCTBUSAMMU:

B) paboTa ¢ nHpopmarmen:

- BJIAJCTh HABBIKAMHM TOJy4YeHHs HMHPOpMALUU U3
HUCTOYHHUKOB pas3HbIX THUIIOB, CaMOCTOSTEIIBHO
OCYLLECTBIIATh cUCTEMaTU3alul0 U

UHTEpIIpeTalnio HHOPMAIUN PA3IUYHBIX BUIOB U HOpM

MOWCK, aHaJIU3,
NPEICTaBJICHUS;

- HCIIOJIL30BaTh CPECTBAa MHPOPMAIIMOHHBIX

Y KOMMYHUKAITMOHHBIX TEXHOJIOTUH B PEIICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U

OPraHU3aIlMOHHBIX 33J1a4 C COOJIIOCHUEM TPEOOBaHMIA
APrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeH s, MPaBOBBIX U STUYECKUX HOPM,
HOpM MH(POPMAITMOHHOM 6€30MacHOCTH

JIM4HOCTHBIE PE3YNbTAThl JOJDKHBI OTpa)KaTh B YacTH
JyXOBHO-HPABCTBEHHOTO BOCTIUTAHUS:

- CIOCOOHOCTH OILIGHWBAaTh CHUTYAallMI0 W TPUHUMATh

ITP6 5. YMeHue yuuThIBaThb TI'PAHULIBI ITPUMEHEHUS
U3YyYCHHBIX (U3NYECKUX MOJEJeH: MaTepuaibHas
TOYKa, MHEpLUaJIbHAsl CUCTEMAa OTCUETa, WJCaJIbHBIM
ra3; MOJIEIM CTPOEHMSI T'a30B, )KUJIKOCTEH U TBEPAbIX
3aps,
MOJIeNIb aTOMa, HYKJIOHHas MOJENb aTOMHOIO sJpa

T€J, TOYEYHBIA DIEKTPUYECKUU siepHast
IIpU pelieHnn (PU3NYECKuX 3a/1ay;

[1P6 9. ChopmupoBaHHOCTH COOCTBEHHOM MO3UITUN
110 OTHOUIEHUIO K (pr3nyecKoil nHpopmanuu,
MOJIy4a€MOM U3 pa3HbIX UCTOYHUKOB, YMEHHM
UCI0JIb30BaTh U(POBbIE TEXHOJIOTUY JIJIsl TIOHUCKA,
CTPYKTYpPUPOBaHMSI, UHTEPIIPETALIMH U TIPEICTABICHUS
yueOHOM U HayYHO-OMYJISIPHON MH(pOpMAIIK;
pa3sBUTHE YMEHUI KPUTHYECKOTO aHaAJIN3a
oTy4aeMoit nHGopMaIu

I[1P6 9. ChopmupoBaHHOCTH COOCTBEHHOUH MO3UIIMH
0 OTHONIICHHWIO K  (u3Muecko uH(GOpPMAIIHH,

HOquaCMOﬁ U3  pasHbIX HUCTOYHUKOB, yMCHI/Iﬁ



U JIMYHOCTHOE Pa3BUTHE,
IIpeAIPUHUMATENbCKYIO
JEeSITEILHOCTD

B IipodeccnoHaIbHoM chepe,
HCII0JIb30BaTh 3HAHUSA I10
IIPaBOBOM

1 (PMHAHCOBOM T'PaMOTHOCTH
B Pa3JIMYHBIX )KM3HEHHBIX
CUTYaIUIX

OK 04. 3ddexruBHO
B3aUMO/ICHCTBOBATD
U paboTaTh
B KOJIJIEKTHUBE
U KOMaHJIe

OCO3HAHHBIC PCHICHUS, OPHCHTHUPYICh Ha MOpaIbHO-
HpaBCTBeHHBIe HOpMBI
U LIEHHOCTH,

-OCO3HAHUC JIMYHOT'O BKJIad B IMOCTPOCHUC YCTOf/'I‘{I/IBOFO
Oynyuiero;

MertanpeaMeTHbIE PE3YIbTAThl JOJKHBI OTPAXKATh:

OBnajienue YHHUBEPCATHHBIMA PETYIATHBHBIMU
JICUCTBUSMU:

a) caMOOpraHu3aIus:

- CaMOCTOSTEIBHO OCYIIECTBJIATH TO3HABATEIHLHYIO
NESTENIbHOCTh,  BBISBJISITH ~ MPOOJIEMBI,  CTaBUTh U
(hopMyITMpOBaTh COOCTBEHHBIC 3aJ1a9n B
00pa3zoBaTebHON NEeSITETbHOCTH

Y KU3HCHHBIX CUTYaIUSX;
- CaMOCTOSITEIILHO COCTAaBIIAThH IIAH PEIICHUS MPOOIEMbI
C y4eTOM UMEIOIIUXCS  PECYPCOB,
BO3MOYKHOCTEW U MPEANOYTECHHI;
0) CAaMOKOHTPOJIb:
UCIIOJIb30BaTh  MPUEMBI

COOCTBEHHBIX

pebaekcun I OICHKH
CUTYaIlMH, BEIOOPA BEPHOTO PEIICHHMS;

- YMETh OLICHUBATh PUCKU U CBOCBPEMEHHO NMPUHUMATh
pEICHUS TI0 UX CHUKEHUIO

JInyHOCTHBIE pPE3yJabTaThl JOJDKHBI OTpa)kaTb B YacTH
LEHHOCTH HAyYHOTO NO3HAHUSL:

-OBIIaJICBaHNE HAaBBIKAMU Y4e€OHO-HCCIEeI0BATENbCKOM,
MPOEKTHOM U COLMATILHOM EATEeIbHOCTH;
MeranpeaMeTHbI€ pe3yiabTaThl T0KHBI OTPAXKaTh:
Osnagenne
JIEHCTBUSIMU:

0) coBMeCTHas ACATCIBHOCTD:

YHUBCPCAJIIbHBIMUA KOMMYHUKAaTUBHbBIMU

UCTOJIb30BaTh IHU(POBBIE TEXHOJOTUU JUIA TOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIIPETALIMH U TPEICTABICHUS
uHpOpMaLNY;

yueOHOM ¥  Hay4YHO-IOIYJIIPHOU

YMEHUI aHanusa

noJry4aeMoil nHpopmMamu

PasBUTUC KPHUTHYCCKOI'O

ITP6 10. OBnageHue yMeHUsIMU paboTaTh B IpyIe

C BBIIIOJTHEHUEM PA3IMUHBIX COLIMATIBHBIX POJIEH,
IUTAHUPOBATh pabOTy IPYIIbI, pallMOHATIHLHO
pacnpenesnsaTh AeITeIbHOCTh B HECTaHAAPTHBIX
CUTYalUsX, aJIcKBaTHO OLIEHUBATh BKJIaJ KaKJOTO U3
YYaCTHUKOB I'PYIIIIbI

B pELICHUE paccMaTpUBaeMOi MpooIeMbl



OK 05. OcymiecTBisITh YCTHYIO U
MMACbMEHHYIO KOMMYHHKAIUIO HA
rOCyJapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢
y4eToOM 0COOeHHOCTE!
COL[MAIBHOTO U KYJIBTYPHOIO
KOHTEKCTa

- MMOHUMATh U UCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM
Y UHJIMBUIYaJIbHOM paboThI;

- BBIOMpATh TEMAaTUKy U METOJIbl COBMECTHBIX JEHCTBHI
C y4eToM OOIIMX WHTEPECOB M BO3MOXHOCTEH KaKIOTO
YJIeHa KOJIJICKTHBA,

COBMECTHOI

- IMPUHUMATDh e

OpraHM30BBIBATh W KOOPAWHUPOBATH JEHUCTBUS IO €€

JIeSITEIILHOCTH,

JOCTH>KEHHIO: COCTABJIATH IUIAH JEHCTBUM, PaCIPEEIISITh
poJii C Yy4eTOM MHEHMIl YYacCTHHUKOB, 0O0CYXJaTh

pe3ynabTaThl COBMECTHOM pabOTHI;

-OIIEHMBATh KA4eCTBO CBOEr0 BKJIaJa W  KaXIOTO
y4acTHHKAa KOMaHJsl B  OOmMMIA  pe3yiabTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

OBnanenue YHUBEPCAIbHBIMU PEryISITUBHBIMU
NEUCTBUSIMHU:

T') MPUHSTHE ce0s U IPYTUX JIOJICH:

- MPUHUMATh MOTHBBI M aPTYMEHTHI IPYTHUX JIIOACH

IIPY aHAJTU3e PE3yJIbTaTOB JICATEILHOCTH

JIMYHOCTHBIE pE3yJbTAaThl JIOJDKHBI OTpakaTh B YaCTH
ACTETUYECKOTO BOCIUTAHUS:

- ACTETUYECKOE OTHOIIECHUE K MHpPY, BKIIOUYAs 3CTETHKY
ObITa, HAy4YHOIO W TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
Tpynaa

¥ OOIIECTBCHHBIX OTHOIICHUIA;

B 0071aCTH MaTPUOTHUIECKOTO BOCIUTAHUS MPOSBIIATH:
-IIEHHOCTHO€ OTHOIIIEHHE K TOCY/IapCTBEHHBIM CUMBOJIaM,
UCTOPUYECKOMY U MPUPOTHOMY HACIIEIUI0, TAaMSITHHKAM,
TpamuiusM HapoJoB Poccum, moctwkenusm Poccun B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX U TPYIE;
MetanpeaMeTHbIe pe3ylnbTaThl JOKHBI OTPaXKaTh:

ITP6 1. ChopMHpOBaHHOCTh MPEJACTABICHUN O POJIU
U MecTe (UMK M aCTPOHOMHH B COBpPEMEHHOM
HAy4YHOM KapTHHE MUpPa, O CUCTEMOOOpa3yroIIel poiIu
busuKu

€CTECTBEHHBIX

B  Pa3BUTHUHU TCXHUKH H

Hayk,
COBPEMEHHBIX TEXHOJIOTHH, O BKJIaJ€ POCCUHCKHX U
3apyOeKHBIX YUYEHBIX-(DU3MKOB B pa3BUTHE HAYKH;
NOHMMaHUe (U3NUYECKON CYIIHOCTH HaOI0JaeMbIX
SBJICHUM MHUKPOMHUpPA, MaKpoMHpa M MeEramupa;
MOHUMAaHHe ponu

ACATCIBbHOCTHU

ACTPOHOMHUU
B HpaKTquCKOﬁ YCJIO0BCKa n

JalbHEHIIIEM HAay4YHO-TCXHUYCCKOM PA3BUTHUH, POJIA
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OK 07. CopeiicTBoBaTh
COXPaHEHUIO OKPYKaroLIeh
Cpelibl, pecypcocOepeKeHUIO,
MIPUMEHSTH 3HaHUS 00
W3MEHEHHUH KIIMMaTa,
MIPUHIIMUIIBI OEPEKITUBOTO
MPOU3BOJICTBA, Y((HEKTHBHO
JNEUCTBOBATE

B YpPE3BbIUAIHBIX CUTYALUAX

[1IK 1.2 ITpumMeHSITh HOPMBI
mpaBa JjIs peuieHus 3a1a4 B
npodeccruoHaIbHON
JeSITeNIbHOCTH

OBnajgeHue  yHUBEPCAIBHBIMU  KOMMYHUKATUBHBIMHU
JIEHCTBUSIMU:

a) oOmeHue:

- OCYIIECTBJIATh KOMMYHHKAIIH BO BCEX cpepax KU3HH;
- Pa3BEPHYTO U JJOTUYHO HM3JIaraTh CBOKO TOUKY 3PEHHUS

C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

JInyHOCTHBIE pEe3ynbTaThl JOJDKHBI OTpakaTb B YacTH
9KOJIOTHYSCKOr'0 BOCITUTAHUS:
DKOJIOTHYECKOH

- copMUpOBaHHOCTH KYJbTYpBI,

IIOHUMAHUEC BJIMSAHUA COMUAJIBHO-O9KOHOMHUYCCKUX
MPOIECCOB HA COCTOSHWE NPUPOJHOW M COIMATBHOMU
Cpensl, OCO3HaHUE rJI00aJIBHOTO xXapakTepa
9KOJIOTUYECKHUX TTPOOIIeEM;

U OCYIIECTBICHUE JIEUCTBUI B

3HaHUA lejel

- IJJaHUPOBaHHUE
OKpyXKarole cpeae Ha
YCTOWYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;

OCHOBC

AKTMBHOE HEMPUATHE NCUCTBUN, MPUHOCSIINX BPE
OKpYXalolen cpenie

JIn4HOCTHBIE PE3yJbTaThl JOJDKHBI OTpakaTh B YacTH
TPYJIOBOTO BOCITUTAHUS:

- TOTOBHOCTbh K TPYAY, OCO3HaHUE IIECHHOCTH MacTepCTBa,

TPYAOIIO0HE;

- FOTOBHOCTE K AKTUBHOM JIEATENBHOCTH
TEXHOJIOTMYECKOH M  COI[MAJIBHOM  HAIPaBJICHHOCTH,
CIIOCOOHOCTH WHUITUPOBATH, TUTAHUPOBATh u

CaMOCTOSITENIBHO BBINIOJIHATH TAKyH0 A€ATEIbHOCTD;
- HMHTEpec K pazauuHbIM chepam mnpodeccroHambHON
JESITEILHOCTH,

- TOTOBHOCTb M CIIOCOOHOCTb K OOpa3oBaHHIO U

CaMOO6pa3OBaHI/IIO Ha MPOTSKCHUN BCeM KHN3HH,

bu3uKu

B (OpMHpOBaHMM Kpyro3opa H (YHKIHOHAIBHOU
IPaMOTHOCTH YEJIOBEKA Ul PEIICHHs MPaKTHUYECKUX
3amaq

[1P6 8. ChopmupoBaHHOCTb YMEHUS IPUMEHSATD
MOJIy4Y€HHbIE 3HAHUS JUI1 0OBSCHEHUS YCIOBHM
NpOoTeKaHus (PU3NUECKUX SIBICHUN B IPUPOJIE U IS
MPUHATHS IPAKTHYECKUX PEIICHHUI B IOBCEHEBHOU
JKU3HU 151 0OecrieueHrst 0€301MacHOCTH TP
oOpallieHuu ¢ OBITOBBIMU MPUOOpPaAMH U
TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAaHEHUS 3/I0POBbS
U COOJIIOAEHUST HOPM 9KOJIOTHYECKOTO MOBEICHHS B
OKpy>Kalollel cpesie; HOHUMaHUe HeoOX0AUMOCTH
IPUMEHEHMSI JOCTHKEHUH (PU3HKU U TEXHOJIOTUH JUIs
PaLMOHATIBHOTO IPUPOAOTIOIb30BAHUS

ChopMUPOBAHHOCTH YMEHHUS MPUMEHSATH IMOJTYICHHBIC
3HAHUS TSI OOBSICHEHUS YCIIOBHIA MTPOTEKAHMUS
(U3MYECKUX SBJICHUH B IPUPOJIC U JUTS IIPUHATHS
MPAKTHYECKUX PEIICHUH B MOBCEAHEBHOM KU3HU JIJIs
obOecrieueHust 6€30MaCHOCTH TTPU OOpaIICHUH C
OBITOBBIMU MTPHOOPAMHU U TEXHUYECCKHUMH
yCTPOMCTBaMH, COXPAHEHHUS 3/I0POBbS U COOIIOICHUS
HOPM DKOJIOTMYECKOTO TOBEJICHHS B OKPYXKAIOIIeH
cpele; TOHMMaHKue HeOOXOJUMOCTH TPUMEHEHUS
TOCTIKEHUH (PU3UKU U TEXHOJIOTUH st
paIoHaTBHOTO MPUPOIOTIONB30BAHUS
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MeranpeaMeTHble  pe3yabTaThl  JIOJDKHBI — OTPaXKaTh:
OBnanenue YHUBEpCAJIbHBIMU y4eOHBIMU
NIO3HABATEIbHBIMH ACHCTBUSMH:

a) 0a3oBBIC JIOTHYCCKHE JCHCTBHUSA: CaMOCTOSTEILHO
dbopMynHupoBaTh M aKTyaIM3HpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;,  yCTaHABIIMBATh
CYIIECTBEHHBIN MPHU3HAK WJIM OCHOBAHUS JUIS CPAaBHEHHS,
KiaccupuKauuu ©  00O0OIIeHMs; OIpeneisITh Ielu
JeITeNbHOCTH, 3aJ[aBaTh MapaMEeTphl W KPHUTEPUU UX
JOCTH)KECHUS; BEISIBIISITD 3aKOHOMEPHOCTH "
MPOTHBOPEUHS B PACCMATPUBAEMBIX SBIICHHSIX

0) 0a30BBIC UCCIEAOBATEIIbCKUE ACHUCTBUS: - BIAJCTh
HaBbIKaMU y4eOHO-UCCIIE0BATENbCKOM U MPOEKTHOM
NeATeNbHOCTH, HaBbIKAMU pa3peleHus IpooieM; -
BBISBIISITh IPUYUHHO-CIIEJCTBEHHBIE CBS3U U
aKTyalIM3MpOBaTh 3a7auy, BbIJBUTaTh TUIIOTE3Y €€
peleHus], HaXOAUTh apryMEHTBI JJIs 10Ka3aTesIbCTBA
CBOMX YTBEp:KJICHHH, 3aJjaBaTh IapaMeTpbl U KPUTEPUHU
peLleHNs; - aHATU3UPOBATh MOJYyYEHHBIE B XO/€ PELICHUs
3aJauu pe3yJbTaThl, KPUTUYECKU OLIEHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh N3MEHEHHE B HOBBIX
YCIOBHUSX;
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2. CTPYKTYPAUCOIEPKAHUE OBIIIEOBPA3OBATEJILHOM
JUCIHHUIIVIMHBI

2.100beM 1MCcUMIIMHBINBU/BIY4e0HOHPadoThI

Bua yueoHoii padoTbl O0bem B yacax
O0beM 00pa3oBaTeIbHONH MPOrpaMMBbI AU CHUILTUHBI 108
OcHoOBHOE coep:KaHue 7,5

B T.4.

TEOPETUUECKUE 3aHATUS 6
nabopaTopHbIe U MPAKTUUYECKUE 3aHATHS 1,5
IIpodeccnoHabHO OPUEHTHPOBAHHOE CO/lepKaHue (CoAepKaHue 95
NPHUKJIATHOI0 MOIYJISI) ’
MPAKTUYECKHUE 3aHATHS 2,5
CamocrosiTesibHasi padoTa 98

IMpomexyrounas arrectanus (AudepeHHPOBAHHBII 3a4eT) -
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2.2.TeMaanecxni’mna}mcouepmannenncunnJmHLI«d)n3nRa»

HaumenoBanuepass Coaep:xkaHue yueOHOro MaTepuasia (0CHOBHOE U NMPodeccHOHATLHO OPUEHTHPOBAHHOE), O0bem | Dopmupyemble
€JI0BUTEM J1a0opaTOpPHbIE U MPAKTHYECKUE 3aHATHUSI YacoB | KOMIETEHI[HH
1 2 3 4
Pa3nenl.®@u3nka u MeTOAbl HAYYHOTO MO3HAHUS
Tema 1.1 ConepxxanueyueOHOromMarepuasia OKO03
Beenenue ®usuka - Hayka o0 npupojge. Hayunble MeTonapl MO3HaHUSA OKpyXKamomero Mwupa. Poub OKO05
OKCIIEPUMEHTa W TEOPHHM B TMPOIECCe TO3HAHUS TMPHUPOABL. ODKCIEPUMEHT B (pu3mke.
MogenupoBanue pU3NUYECKUX SBJICHUM U TIporieccoB. Hayunbie runotessl. Ousndeckre 3aKOHBI U
Teopur. [ paHUIEI MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [IpHHIMIT cOOTBETCTBUSA. Poib 1 MecTo
(Gu3HKN B POPMHUPOBAHUHM COBPEMEHHOW HAYIHON KapTHHBI MUPaA, B MMPAKTUICCKOU JIEATEITBHOCTH
monei
Pasznen2.Mexanuka OKO1
Tema2.1 ConepxanueyyeOHOromMarepmasa OKO02
Kunematuka Mexannueckoe naBuxkeHne. OTHOCHUTEBHOCTh MEXaHW4YecKoro auxkeHus. CucreMa oTcuera. OKO04
Tpaekropus. Ilepemernenue, CKOPOCTh (CpeqHsiss CKOPOCTh, MTHOBEHHAS CKOPOCTh) U YCKOPEHHE OKO05
MaTepuaabHON TOYKH, MX IPOEKIHMU HA OCH CUCTEMbI KoopauHar. CIIOKEeHUe INepPEMELICHUH | OKO07
CIIO’KEHHE CKOpocTel. PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEHHOE NBIKeHUe. [ 'paduku 0,5 K 1.2
3aBUCHUMOCTU KOOPAMHAT, CKOPOCTH, YCKOPEHUS, MYTH U MEpPEMEIICHUsS MaTepHalbHOM TOUKH OT
BpemeHu. CBoOoAHOE majzeHue. YCcKopeHue cBoOoaHoro maaeHus. KpuBonmHelHoe IBHXKEHHE.
JIBuKeHHe MaTepHalbHOM TOYKH [0 OKPYXHOCTH. YTJIOBasi CKOpPOCTb, JHHEWHas CKOPOCTb.
[Tepuon u yactora. LleHTpocTpeMuUTENbHOE YCKOPEHUE
IlpakTH4eckue 3aHATHSA
[IpakTueckue pabOTHI:
N3mepenne MrHOBEHHOM CKOPOCTH.
HccnenoBanue COOTHONIGHUS MEXKIY MYTSIMH, MPOWICHHBIMU TEJIOM 3a MOCIeI0BaTelbHbIC
paBHbIE TPOMEXKYTKH BPEMEHH MpPU PABHOYCKOPEHHOM JABI)KEHHMH C HA4allbHOW CKOPOCTHIO,
PaBHOU HYIIIO.
N3ydenue nBuKEHHS MIApUKa B BI3KOU KHUIKOCTH.
N3ydenue nBuxkeHus Tena, OpOIIEHHOTO TOPU30HTATBHO
Tema2.2 CoaepixkanueyueOHOroMaTepuasia
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/IlnHamuka

IIpunnun orHocutensHOocTH [ammies. Ilepswiii 3akoH HproTOoHa. MHepuuanbHbIE CUCTEMBI
oTcuera. Macca Tena. Cwia. Ilpunuun cynepnosunuu cui. Bropoit 3akon Herotona s

MaTepHalIbHOW TOYKH B uMHepuuanbHou cucteme otcuera (MCO). Tperuii 3akon Heiotona must | 0,5
MaTepUaJbHBIX TOYEK. 3aKOH BceMupHoro TsroreHusd. Cuna Tsbkectu. llepBas kocmuueckas
ckopocth. Bec Ttena. Cuna ynpyroctu. 3akon ['yka. Cuna tpenusi. Cyxoe Tpenue. Cuia TpeHus
CKOJIbXKEHHUS U cuia TpeHus nmokos. Koaddunuent tpenns. Cuna COpOTHBIICHUS TPU JBIKEHUH
TeNa B KUAKOCTU Win rase. [loctynarenbHoe M BpalaTeslbHOE ABM)KEHHE a0COJIFOTHO TBEPIOTO
Tena. MOMEHT CUJIbl OTHOCUTENIbHO OcH BpaieHus. [lnedo cuibl. YcnoBust paBHOBECHS TBEPIOTO
tena B UCO
[IpakTrnueckue 3aHATHS
[IpakTueckue pabOTHI:
N3ydenue nBuxeHus Opycka o HAKJIOHHOW MJIOCKOCTH MO/ IEHCTBUEM HECKOJIBKUX CHJL.
WccnenoBanue 3aBUCUMOCTH CHJI YIIPYrOCTH, BO3HMKAIOMIMX B J1€OPMUPOBAHHON MPYXHHE U
PE3MHOBOM 00pa3lie OT BETUYHMHBI UX JehopMalHu.
HccnenoBanue ycioBuii paBHOBECHS TBEPAOIO Tella, MMEIOIIET0 OCh BPAILEHHUS
Tema2.3 Conep:xxanueyyeOHOromaTepuasa:
3aKOHBI COXpaHeHus | MMmynsc mMarepuanbHON TOYKH, CHCTEMBl MAaTEPUANBHBIX TOYEK. VIMITylbC CHIIBI M M3MEHEHHE
BMEXaHUKE HMITyJIbca Tena. 3akoH coxpaHeHus umnyiabca B MCO. PeaktuBHOe nBrkeHune. Pabota Cuutbl.
MoimHocTs cuibl. KuneTnueckas sHeprusi marepualibHON Touku. Teopema 00 H3MEHEHHH
kuHetnyeckoil sHepruu. IloTteHumaneHas oHeprus. [loTeHuuanbHash SHEPrUs  yIpyro
nepopMupoBaHHON mpyxuHbL. [loTeHIManpHas SHeprus Tena BOIM3U IMOBEPXHOCTH 3EMIIH. 0,5
[loTeHnmanpHple M HEMOTEHIMANbHbIE cuUbl. CBS3b pabOThl HEMOTEHIHANBHBIX CHJI C
W3MEHEHHEM MEXaHHYECKOM PHEPTUU CHUCTEMBI TeNl. 3aKOH COXPAaHEHUS MEXaHWYECKOUW PHEpruu.
Yupyrue u Heynpyrue CTOIKHOBEHHUS
[IpakTuueckue 3aHATHS
[IpakTudeckue pabOTHI:
N3ydeHne cBA3M CKOPOCTEN TEN IIPU HEYNIPYTOM YZape.
UccnenoBanue cBsizu pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHUYECKOW SHEPTUH Tela
IIpodeccnonaIbHO OPHEHTHPOBAHHOE COJEP:KAHUE (COIepKAHUE TPUKJIATHOTO MOIYJISA) 0,5

IIpakTHYecKkHne 3aHATHA
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[Ipaktuyeckas pabota: TexHWYeCKHE YCTPOWCTBA M TMPAKTHUECKOE MPHUMEHEHHE: CIUAOMETD,
ABUIKCHUC CHapAA0B, LOCIMHLIC W PEMCHHBIC IICpCAavyu, IMOAIIWUITHUKHU, BOJOMCET, KOIICP,
pr)KHHHbIﬁ MUCTOJICT, ABU)KCHUEC UCKYCCTBCHHBLIX CITYTHHUKOB U PAKCT.

[IpakTnueckas pabora:
I/ICHOJII)3OBaHI/I63aKOHOBMexaHI/IKI/IILHSIO6T)$ICH€HI/I$II[BI/DKCHI/Ilee6eCHI)IXTeJII/IIIJI$[pa3BI/ITI/DI
KOCMHUYCCKHUX HCCHCHOB&HHﬁ, T'paHullbl IIPUMCHUMOCTH KJTACCHYECKOM MEXaHWKH. I/IMI/ITaLII/ISI
HEBECOMOCTH

Pasznen3.MoJiekyasipHasipu3ukan TepMOIUHAMUKA

Tema3.1
OCHOBBIMOJIEKYJISIPH
o-
KMHETUYECKONTEOpUN

Coneprkanueyue0HOroMaTepuaa:

OcCHOBHBIE TIOJIOKEHHUS  MOJIEKYISPHO-KMHETUYECKOW Teopuu. bpoyHOBCKkOe JBHYKEHHE.
Huddy3us. Xapakrep IBUKEHUS U B3aUMOJICHCTBUS YacTHIl BellecTBa. Moenu CTpoeHHs ra3os,
KUJKOCTEH M TBEPJBIX TEJ U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MoJeneil. Macca u
pasmepsl moJiekyn. KommdectBo BemectBa. [loctossHHass ABoraapo. TemmoBoe paBHOBECHE.
Temmnepatypa m ee wusmepenue. lllkana temneparyp Llenscus. Monens wnaeanbHOro rasa.
OcCHOBHOE ypaBHEHHE MOJICKYISIPHO-KHHETUYECKOW TEOPHH WJACATLHOTO Ta3a. AOCOJIIOTHas
TEMIIepaTypa Kak Mepa CpeJHEH KHUHETHYECKON 3HEPruy TEIUIOBOTO ABMIKEHHUS YacTHUIl Trasa.
[lIxana remnepatyp KenbBuna. YpaBuenue MenaeneeBa-Knaneiipona. 3akon Jlanerona. ['azoBbie
3aKOoHbI. M30mporeccsl B UACATIBHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM BEIECTBA: M30TEpPMa,
n30xopa, u3obapa

HpaKTI/I‘IeCKI/Ie 3aHATUA

[IpakTueckue pabOTHI:
N3mepenue macchl Bo3ayxa KiIacCHOM koMHaTte. MccienoBanue 3aBUCUMOCTH MEXKY
rapaMeTpamMu COCTOSIHHSI pa3peKeHHOTO0 rasa

0,5

JlaGopaTopHble3aHATHS

JlaboparopHas padota 1.13yueHrneo1HOro U3 U30MPOIIECCOB

Tema 3.2
OCHOBBITEPMOIMHAM
150951

Conep:xxaHueyyeOHOrOMaTepHaia:

TepMO,[[I/IHaMI/I‘-ICCKaH cucrema. BHYTpeHH}I}I OHEpPTIUa TepMOI[HHaMquCKOﬁ CHUCTEMBI M CIIOCOOBI
ee u3MeHeHns. KoanuecTBo TEIIOThI U pa60Ta. BHYTpeHHSISI OHEPTHUA OJHOATOMHOI'O HACAJIBHOT'O
rasa. Buapl TCIUIonepeaaun: TCIJIONPOBOJHOCTb, KOHBCKIUSA, HU3JTYUYCHHC. TemmoeMKoCTh Tena.
YiaenpHas TEMIOEMKOCTh BEIECTBA. KonmmyecTBo TEIIOThI npu TeIionepeaayc. HepBHﬁ 3aKOH
TCPMOJUHAMUKHU. HpI/IMCHCHI/IC MEepBOro 3aKkOHa TCPMOAUHAMUKHA K HU30IPOLICCCaAM. Fpa(bnqecxaﬂ

0,5

OKO1
OKO02
OKO04
OKO05
OKO07
K 1.2
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UHTEepOpeTanus paboThl ra3a. TeroBble MamuHbBL. [IpUHIMIBI AEHCTBHS TEMJIOBBIX MAIIWH.
[IpeobpazoBanus SHEpruM B TEIUIOBBIX MamnHax. Koadduument nonesHoro neictsus (naiee —
KITA) temnmoBoit mammubl. ukn Kapuo u ero KIIJ[. Btopoil 3akoH TepMOAMHAMHKHU.
HeoOpaTtumocTh MpoeccoB B Mpupoie. IKOJIOTHIECKHE MTPOOIIEMBI TETIOIHEPT€TUKA

[IpakTrueckue 3aHATHS

[IpakTnueckas pabora: 3MepeHue yneiabHOM TEIIOEMKOCTH

Tema 3.3
ArperaTtHbie
COCTOSIHUSIBEIIECTBAaK
(hazoBbIe

[epexo/ibl

Coneprkanueyue0HOroMaTepuaa:

[TapooOpazoBanue u koHAeHCalus. Miciapenue u kunenue. Y neiapHas TerioTa mapooopa3oBaHus.
3aBUCUMOCTh TEMIIEpaTypbl KUIIEHUS OT AaBlieHUS. AOCOJIIOTHAas U OTHOCHUTENIbHAs BJIAKHOCTh
Bo3ayxa. Hacermennsiit map. TBepaoe Teno. Kpucrammnueckue u amop@Hbie Tema. AHU30TPOTIHS
cBoicTB KpuctawoB. JKuakme kpuctamibsl. CoBpeMeHHble Martepuansl. [lnaBnenue wu
KpUCTaJIM3alus. Y ienbHas Tersora miasineHus. Cyonumanus. YpaBHeHHe TEIJIOBOTo OanaHca

0,5

JlabopaTopHble3aHATHS

JlabopaTtopHnas pabota 2. OnpeneneHneBIaXXHOCTHBO3IyXa

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJePKaAHMeE (COAePKAHUE PUKJIIATHOT0 MOTYJIs)

IIpakTHYeckue 3aHATHS

[Ipaktnueckas pabora: TexHuueckne ycCTpOWCTBa M TMPAKTUUECKOE MPUMEHEHHE: TEPMOMETP,
O6apometp. OnpeneneHne Macchl BO3yXa B KOMHAT€ Ha OCHOBE M3MEpEHUil 00beMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3/1yXa B HEil.

[IpakTnueckas pabora: TexHUdYeckHe YCTPOWCTBA M MPAKTHUECKOE MPHUMEHEHHUE: IBUTaTelb
BHYTPEHHETO CropaHus, OBITOBON XOJOIWIbHHK, KOHIMIIMOHEP, TUTPOMETP M MCUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU TOJIYYECHUS COBPEMEHHBIX MAaTEepPHaliOB, B TOM YKCJIe HAHOMAaTepHAaJlOB,
Y HAHOTEXHOJIOTUU

0,5

Paznend.DuekTpoamHamMuka

Temad4.1
DIEKTpOCTaTHKA

ConepxanueyuyeOHOromMarepuasa:

3J'IeKTpI/ISaI_[I/I$I TCII. SJICKTpI/I‘-IeCKI/Iﬁ 3apsn. I[Ba BUJAa JJICKTPHUYCCKUX 3apAaaoB. HpOBOI[HI/IKI/I,
AUBJICKTPUKA U TTOJYIIPOBOAHHKH. 3akoH COXpaHCHUSA JJICKTPUUICCKOI'0O 3apsa. BzaumoaeiictBue
3apsAa0B. 3akoH Ky.]'IOHa. 3J'IeKTpI/I‘{eCKOC IoJIC. HaprI)KeHHOCTL QJICKTPUYICCKOTO IT0JIA. HpI/IHI_II/IH
CYIICPIIO3UIUHN BIICKTPUICCKUX noaen. JImHum HAIIPAKCHHOCTU JJICKTPUYCCKOI'O II0JIA. PaGora
CHUJI  JJICKTPOCTATUYCCKOI'O  IIOJIA. Ilorenunan. Pa3HOCTh MOTEHIIMANOB. HpOBO,Z[HI/IKI/I u
AUSJICKTPUKHA B SJICKTPOCTATUYCCKOM IIOJIC. I[I/I3J'ICKTpI/I‘-ICCKa$I MMPOHUITACMOCTb. 3J'ICKTpOCMKOCTL.

0,5

OKO1
OKO02
OK04
OKO05
OKO07
IIK 1.2
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KOHHCHC&TOp. 3JI€KTpO€MKOCTB IIJIOCKOI'O KOHACHCATOpA. 9H€pI‘ U 3apSAKCHHOI'O KOHACHCATOPpA

[IpakTrueckue 3aHATHS

[MpakTrueckas padoTa: M3mepeHue 31eKTpoOeMKOCTH KOHACHCaTopa

Temad.2
TlocTOSAHHBIN

PIEKTPUYECKUN TOK.

Toxu B pa3nmuyHbIX
cpenax

Coneprkanueyye0HOroMaTepuaa:

DNEeKTPUYECKUM TOK. YCJIOBHS CYIIECTBOBAHUS dJIeKTpuueckoro Toka. Mcrounmku toka. Cuma
toka. Ilocrosiuubiii TOk. Hampsbkenue. 3akon Oma st yyacTka Iemu. OJIEKTPUUYECKOE
CONPOTHBIIEHUE. YIEIbHOE CONMpOTUBJIEHHE BemlecTBa. [locienoBarenbHoe, MapalljiesibHOE,
CMEIIaHHOE COEIUHEHNE TPOBOJHUKOB. PaboTa anexkTpuueckoro toka. 3akoH J[xoyms-Jlenna.
MONTHOCTh 3NEKTPUYECKOTO TOKA. JIEKTPOJBMKYIA CUJa W BHYTPEHHEE COMPOTHUBJICHUE
WCTOYHMKAa ToKa. 3akoH Oma st TOJIHOM (3aMKHYTOW) diekTtpudeckod uenu. KopoTkoe
3aMBbIKaHUE.

DNeKTpOHHAs MPOBOJAUMOCTD TBEPJBIX METAJIOB. 3aBHCHUMOCTH COMPOTHBIICHHUS METANIOB OT
TeMriepaTypbl. CBEpXIMPOBOANMOCTb. JJIEKTPUUYECKUN TOK B Bakyyme. CBOWMCTBaA AJIEKTPOHHBIX
nyukoB. [lomynpoBoanuku. CoOcTBeHHass M MPUMECHAs MPOBOJAUMOCTb TMOIYHIPOBOJHHUKOB.
CaoiictBa p-n-nepexosa. [ToaynmpoBoaHHKOBEIE TPUOOPHL. DIEKTPUUYECKUN TOK B pacTBOpax M
paciuiaBax 3JIEKTPOJIUTOB. DJNEKTPOJIUTHYECKAS] AUCCOUMAIMSA. DIEKTPOIU3. DIEKTPUUECKUN TOK
B razax. CaMoCTOSTEIbHBIN U HECAMOCTOSTENbHBIN pa3psaa. Monuus. [Lnazma

0,5

JlaGopaTopHble3aHATHS

JlaboparopHas paboTta 3. M3yyeHre cMenIaHHOTO COEAMHEHUS PE3UCTOPOB.
JlaboparopHas paboTa 4. VI3amepeHue 3eKTpoIBIKYIIEH CHIIbI HICTOYHUKA TOKA U €T0
BHYTPEHHETO COMPOTHUBIICHUS

Tema 4.3
MarsuTHoOE HoJe.
DJIEKTpOMarHuTHas
HTyKLUS

ConepxanueyuyeOHOroMarepmasia

[TocrostHHble MarHuThl. B3aumoneiicTBue NMOCTOSIHHBIX MarHUTOB. MarHutHoe moje. Bekrop
MarHuTHOM uHAyKuuu. [lpunnun cynepno3unuu. JIuauu MarHuTHOM MHAykuuu. Kaptuna nuauii
MarHUTHOM MHIYKLUU T0JI1 MOCTOSHHBIX MarHUTOB. MarHumTHOE IoJie NMPOBOJHUKA C TOKOM.
KapTuna nuHMIA 10T ATMHHOTO MPSMOTO IMPOBOJHUKA M 3aMKHYTOIO KOJIBLIEBOTO IIPOBOJHHKA,
KaTylIKku ¢ TokoM. OnbIT Opcrena. B3auMoaelictBue npoBOoIHUKOB ¢ TokoM. Cuila Ammepa, ee
Moxaynp U HanpasiieHue. Cuna JlopeHua, ee MoAynb M HampasileHUE. [IBHKeHHE 3apsKEHHOU
YacTHUIlbl B OJJHOPOJAHOM MarHuTHOM noje. Pabota cuinel Jlopenua. SIBieHue 3/eKTpoMarHuTHOM
nHaykuuu. ITotok BekTopa marHuTHOM MHAYKUMU. D/IC MHAyKIMU. 3aKOH AJIEKTPOMAarHUTHOU
nHaykunn @Papanes. BuxpeBoe snekTpuueckoe Mosie. OJEKTPOABIKYIIAS CHJIA MHIYKIMHM B
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IIPOBOJIHUKE, ABMXKYLIEMCS MOCTYNATEIbHO B OJHOPOJHOM MarHUTHOM noJie. IlpaBuio Jlenna.
NunykruBHOCTh. fIBiieHne camouHaykuuu. OJ[C caMOMHAYKUIMH. DHEPrusi MarHUTHOTO IOJIS
KaTYIIKH C TOKOM. DJIEKTPOMAarHUTHOE TI0JIe

[IpakTrnueckue 3aHATHS

[TpakTdeckue padboThl: M3yueHne MarHUTHOTO TOJISI KaTYIIKK ¢ TOKOM. MccnenoBanne neicTBus
MOCTOSITHHOTO MAarHUTa Ha paMKy C TOKOM

0,5

JlabopaTopHble3aHATHS

JlabopaTtopHnast pabota 5. 3yueHue siBJICHUS AIEKTPOMATHUTHON MHIYKIIHH

IpodeccnonanbLHO OPHEHTHPOBAHHOE COlEPKaHUE (COdeP:KAHNE TIPUKJIATHOTO MO/TYJIsI)

HpaKTuquKue 3aHATUSA

[IpakTnueckas pabora: TexHHuYecKHe yCTpPOWCTBAa M NMPAKTUUYECKOE MPUMEHEHHE: 3JIEKTPOCKOT,
JNEKTPOMETP, KOHJAEHCATOP, KOMHWPOBAIBHBIA amnmapar, CTPYWHBIA NPUHTEDP, AaAMIEPMETP,
BOJIETMETD, peocrar, VNCTOYHHUKHU TOKa, 3JIEKTPOHArpeBaTeIbHbIE puOopHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTHUBIICHHUSI, BAKYYMHBINH U0, TEPMUCTOPHI U
(GoTOpe3ucTOpsl,  MOJYNPOBOJHUKOBBIM  MOJ,  TaJlbBaHUKA,  IOCTOSHHBIE  MAarHUTHI,
JIEKTPOMArHUThI, MEKTPOABUTaTENb, YCKOPUTEIHU 3JIEMEHTAPHBIX YACTULl, MHAYKIIMOHHAS [1€Yb.
IIpakTnyeckas paboTta:Mepbl 371€KTPOOE30MACHOCTH, 3JIEKTPOCTATHUECKas 3allluTa, 3a3eMIICHUE
JIEKTPOIIPUOOPOB, KOPOTKOE 3aMbIKaHUE

0,5

Pa3nenS.Konedanus

HBOJIHBI

Tema

Conep:xxanueydyeOHOromaTepuasa

5.1MexaHunyeckue u
DIIEKTPOMArHUTHBIC
KOJICOaHUs

Konebarenbnas cucrema. CBoOoanble Kosiebanus. 'apmonuueckue konedanus. [lepuon, yacrora,
amuntyaa u Qaza konebanuid. [IpyxuHHBIA MasTHHUK. MaTeMaTHUeCKU MasTHHK. YpaBHEHHE
rapMOHUYECKHX KoJyiebanuii. KuHemMaTrndyeckoe M JUHAMUYECKOE OIMHCAaHUE KOJIeOaTeabHOro
neukeHus. [IpeBpaiieHue 5SHeprud MpU TapMOHHYECKUX KoyiebaHusX. CBS3b aMIUIUTY/bI
KojeOaHUi MCXOJHOM BETUYMHBI C aMIUTUTYIOW KojeOaHUil ee CKOPOCTH M YCKOPEHHS.
KonebarenbHblit KOHTYP. CBoOo1HBIE 3JI€KTPOMarHUTHbHIE KoseOaHus
B HUJCaNbHOM  KoJeOaTeNbHOM  KOHType. AHAJOTUs  MEXKIy  MEXaHUYeCKUMU U
ANEKTPOMArHUTHIMH  KoJjeOanusimMu. @Dopmyna TomcoHa. 3akoH COXpaHEHUS OHEPrUU B
UJeanbHOM KoJNiebaTedbHOM KOHTYpe. BBIHYXIEHHbIE MexaHuueckue Koiyiebanus. Pe3oHaHc.
Pe3onancHass kpuBas.  BbIHYyXIE€HHBIE JIEKTPOMAarHUTHbIE KojeOaHus. [lepeMeHHBIN TOK.
CuHycougalbHbId TEPEMEHHbIH TOK. MOIIHOCTE MEPEMEHHOTO TOKa. AMIUIMTYJHOE |

OKOl1
OKO02
OK04
OKO05
OKO07
IIK 1.2
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JeWCTBYIOIIEe 3HAUCHHE CUIIBI TOKa U HanpsokeHus. Tpancdopmarop. [IpousBoacTso, nepenava u
NoTpeOICHNE MEKTPUIECKON SHEPTUH. DKOJIOTUIECKUE PUCKU TIPU POU3BOJICTBE IIEKTPHUUECKOM
sHepruu. KynbpTypa ncronabp30BaHus 3JIEKTPOIHEPTUHU B IIOBCEIHEBHON KU3HU

[IpakTrnueckue 3aHATHS

[IpakTuyeckne pabOTHI:

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MAJIBIX KOJICOAHHIA I'py3a HA HUTH OT JUTMHBI HUTH ¥ MacChl
rpy3a. MccrenoBanume NEpeMEHHOr0 TOKAa B IENH U3 IOCIEIOBATENIHHO COSTMHEHHBIX
KOHJICHCATOPA, KaTYIIKHH PE3UCTOPa

0,5

Tema 5.2
MexaHUJecKne 1
PJIEKTPOMAarHUTHHIEB
OJTHEI

ConepxxanueyuyeOHOromMarepuasa

MexaHnyeckue BOJIHBI, ycloBuUsl pacrpoctpaHeHus. Ilepuon. CkopocTh pacnpoCTpaHEHHUS U
JuiiHa BoJIHBL. [lonepeunsie u mpoaosbHbIe BOJIHBL. HTeppepenius u nudpakius MeXaHnYecKux
BoJiH. 3ByK. CKOpoCTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa. DIIeKTpOMAarHUTHBIE
BOJIHBL. Y CIIOBHS U3Iy4€HHS IEKTPOMArHUTHBIX BOJIH. B3anmHas opreHTanus BekTopoB E, Bu v
B OJICKTPOMarHuTHOM BOJHE B BakyyMme. CBOMCTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE,
npejaoMiIeHue, nosspusanys, audpaxnus, nareppeperus. CKopocTh IEKTPOMArHUTHBIX BOJIH.
[Ikana 37€KTPOMAarHUTHBIX BOJIH. IIprMeHEeHHEe 37IeKTPOMarHUTHBIX BOJH B TEXHUKE U OBITY.
[IpyHUMIBI paguoOCBSI3W M TelneBUACHHA. Panuonokamus. ODNEKTPOMAarHUTHOE 3arpsi3HEHUE
OKpY)KaroIlen Cpeibl

Tema 5.3
OnTuka

[IpsimonuHeliHOE pacnpoCTpaHEeHUE CBeTa B OJHOPOAHOU cpene. JIyd cBera. OTpaxkeHUE CBeTa.
3akoHbl oTpakeHus cBeta. [locrpoenne nzoOpakeHuil B miockom 3epkaine. [Ipenomienue cpera.
3akoHbl TperoMieHHs] cBeTa. AOCONIOTHBIN MOKaszarenb mperomieHus. [lonHoe BHyTpeHHee
oTpaxkeHue. [IpenenbHblii yroa NoJIHOTO BHYTpEHHEro oTpaxkeHus. lucnepcus cera. ClioxkKHbBIN
coctaB Oenoro cBera. L[Ber. CoOuparoniue u paccenBaroniue jJuH3bl. ToHkas nuH3a. DokycHoe
paccTosiHUe W ONTHYECKas cuia TOHKOW JuH3BL [locTpoeHne n3o0pakeHuil B coOMparomux U
pacceuBaromuX JuH3aX. DopMysia TOHKOW JMH3bl. YBEJNIMYEHHE, JaBaeMoe JMH30i. [lpenensl
MPUMEHUMOCTH reoMmeTrpudeckor ontuku. WHTepdepenmus cera. KorepeHTHbIe HCTOYHHKH.
YcnoBust HaOMOAEHUST MaKCHMYMOB M MUHUMYMOB B HMHTEP(EPEHIIMOHHOW KapTUHE OT JABYX
cuH(a3HbIX KOTEPEHTHBIX UCTOYHUKOB. [[udpakmus cBera. JudpakunoHHas pemieTka. YcioBue
HaOMIOJIEHUS] TJIABHBIX MAaKCHMYMOB TIpH TMaJeHHMM MOHOXPOMAaTHYECKOTO CBETa Ha
TupakIHOHHYIO perieTky. [lonspu3samus cBeta

HpaKTI/I‘-IeCKI/Ie 3aHATUA

0,5

20



[Ipaktuyeckas pabora: Habnronenue qucrnepcun cBeTa

JlabopaTopHbIe3aHATHSA

JlaGopatopHas pabota 6. I3mMepeHrnenokas3aresmnperoMICHIICTEKIa
JlabopaTtopHnas pabota 7. MccnenoBanue cBOMCTB U300pakKeHUM B JIMH3aX

IpodeccnonanbLHO OPUEHTHPOBAHHOE CO/IEPKAHME (COIEPKAHUE MPUKJIATHOTO MOIYJIs1)

HpaRTuquRne 3aHATUSA

[IpakTnueckas pabora: TexHuueckue YCTpONCTBa M INpaKTUUYECKOE MpHUMEHEHHue: ceilcmorpad
JNEKTPUYECKUI 3BOHOK, T€HEPATOp MEPEMEHHOIO TOKA, JUHUMU JIIEKTpoIepenad, My3bIKaJbHbIE
MHCTPYMEHTBI, yJAbTPa3ByKOBas JWAarHOCTHKA B TEXHHUKE M MEIUIMHE, pajaap, paJuoNpHUEMHUK,
TEJNEeBU30p, aHTeHHa, TenedoH, CBU-neus, ouky, nyna, ¢oToanmnapar, NpOEKIHMOHHBINA amnmnapar,
MHUKPOCKOTI, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(GPAKIIMOHHAS PellIeTKa, TOISPOU, TEIECKOIL.
[IpakTnueckas pabora:
Bunsimsnyaennii. BugpicniexktpoB. Criektpeiuciyckanus. CnexkrpeinorionmeHns. CnekTpaibHbIaHa
3. CrnexTpasbHbIE KJIaCChI 3BE3I.
VYasTpaduoneroBoensnyuaenue. MappakpacHoensyuenue. PenrrenoBckuenyan. UxmnpupoancBoi
ctBa.lllkana 31eKTpOMarHU THBIXU3JTY4CHU I

0,5

Pa3nen6.OcHOBBI cIeNNAJIbHOM TEOPUH OTHOCUTEILHOCTH

Tema 6.1
OCHOBBI TEOpUH
OTHOCUTEIIbHOCTH

Conep:xxanueydyeOHOromaTepuasa

['panunbl TPUMEHMMOCTH KJIACCHYECKOM MexaHuku. [locTynaTel cHeruanbHOW  TEOpUH
OTHOCHTEJILHOCTH: HMHBApPUAHTHOCTh MOJYJS CKOPOCTH CBETa B  BaKyyme, IIPHHIUI
OTHOCHUTEILHOCTH OHHIITEetHA. OTHOCHUTEIBLHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU H
COKpAIllEeHUE [UIMHBI. DHEPrusi U UMITYJIbC CBOOOIHON yacTuilbl. CBsI3b Macchl C SHEprueil u
HUMITYJI5COM CBOOOJIHOM YacCTHIIbI. DHEPTHUs TIOKOS CBOOOJHON YaCTHULIBI

0,5

OKOl1
OKO02
OK04
OKO05

Paznen7.KBanroBasipuszuka

Tema7.1
JIJIEMEHTBI
KBAaHTOBOMOIITUKHA

ConepxanueyuyeOHOroMarepuaia

®otonbl. Popmyna [lnanka cBs3u s3HEprun (PoToHA C €ro YacToToi. DHEPrus U UMIYJIbC (POTOHA.
OtkpeiTHe U uccaenoBanue (otordpdexra. Onbitel A.I'. CrosetoBa. 3akoHbl (GoTOd(hdeEeKTa.
VYpaBuenue DiiHmreitHa 1 Gotoadpdexra. "KpacHas rpanuna” gororddexra. Jlaienue ceera.
Omnsitel I1.H. JIeGeneBa. Xumuueckoe JeicTBUe cBeTa

Tema 7.2
Ctpoenue aToma

Conep:xaHueyyeGHOroMaTepuaia

Monens aroma Tomcona. OnbiTel Pezepdopna o uccnenoBanuio crpoeHus atoma. [lnanerapnas

OKO1
OKO02
OK04
OKO05
OKO07
IIK 1.2
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Mozens aroMa. [loctynarel bopa. M3nydenrne u moriomieHre (OTOHOB MpU MEPEXOJIe aToMa C
OJIHOTO YpOBHS SHEPrUM Ha Apyroi. Bunel cnektpoB. CrieKTp ypOBHEN 3HEPTUM aTomMa BOJIOPO/A.
BonnHoBeie cBoicTBa wactul. Bomnbel ne  bpoinsa.  KopryCkynsipHO-BOJHOBOW — JTyaJIU3M.
Judpaxiyst 251eKTpoHOB B KpucTayuiax. CIOHTaHHOE U BBIHY)KICHHOE M3TydeHHE. Y CTPONUCTBO H
MpUHIUT paboTHI Jlazepa

[IpakTrueckue 3aHATHS

[IpaxTnueckas paborta: HabmoneHue nuHeuaToro cekTpa

0,5

Tema 7.3
ATOMHOE SApO

Conep:xxanue yueOHOro Marepuaja

MGTOI[I)I Ha6J'IIOI[eHI/I$I U PErucTpaigmuu SJICMCHTAPHBIX YaCTHII. OTKpI)ITI/Ie PaAnOAKTHUBHOCTH.
OmneiTel Pesepdopna mo ompeneneHno coctaBa paAMoakTUBHOIO u3inydeHus. CBoiicTBa anbda-,
6eTa-, raMmma-usIydCcHUs. Bmmnsaane PaAOAKTHUBHOCTHU Ha JXHWBBIC OPraHU3MBEI. OTKpBITI/Ie IMpoOTOHA
u HelTpoHa. Hyknonnast monens sinpa ['eiizenOepra-lBanenko. 3apsia sjapa. MaccoBoe 4HCIIO
anpa. M3otomnsl. Anbda-pacnan. DneKTpOHHBIN U MO3UTPOHHBIN Oeta-pacnan. ['amma-u3inydeHue.
3aKOH PaJMOAKTHUBHOIO pacrajga. DHEprus CBSI3W HYKJIOHOB B sjpe. SnepHbie cuibl. [edekr
Maccel siapa. AnepHsle peakuuu. Jlenenue u cuHTe3 saep. AnepHeiid peaktop. TepmosiaepHbIil
cunte3. [IpoOmeMbl M TEPCIEKTUBHI SACPHONW SHEPTeTUKU. DKOJOTHYECKUE AaCICKTHI SIEPHOM
SHEPreTUKU.  OneMeHTapHble  4YacTuubl.  OTkpbITHE  no3uTpoHa.  DyHIameHTalbHbIE
B3aMOJEHCTBUA

HpaKTI/I‘IeCKI/Ie 3aHATUA

[IpakTruueckas padota: McciaenoBanue TpeKoB 4yacTull (1o roToBbIM (poTorpadusim)

0,5

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJePKaAHME (COAePKAHUE TPUKJIATHOTO MOTYJIs)

HpaKTI/I‘IeCKI/Ie 3aHATUA

[IpakTnueckas pabdoTa:

1. JlenoBas urpa: IloHsaTusi, CBA3aHHBIE C W3Y4YEHHEM METOJOB HAy4yHOTO MO3HAHHS: SBICHHE,
Hay4yHbI (akT, TUoTe3a, (u3nyecKass BETUYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE, SKCIIEPUMEHT,
MOJIETUPOBAHUE, MOJEIIb, U3MEPEHHE.

2. Ilpaktuueckas pabota: TexHuueckue ycTpoiicTBa U MpaKTUUECKOE MPUMEHEHHEe: (POTOAIEMEHT,
dboTomaTuMK, coyiHeYHas OaTapesi, CBETOJHUOJ, CIEKTPOCKOI, Ja3ep, KBAHTOBBIM KOMIIBIOTED,
J03UMETp, kKaMepa BuiibcoHa, siepHbIil peakTop, aToMHasi 6oMba

0,5

Pa3nes 8.2/1eMeHTBI ACTPOHOMUHU M ACTPOPU3NKH

Tema 8.1

‘ Conep:xaHueyyeGHOroMaTepuaia

0,5

OKO1
OKO02
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DJIEMEHTHI
ACTPOHOMHH U
acTpoPpU3NKI

Bup 3Be3nnoro neba. Co3Be3aus, SpKue 3BE3JIbl, IUIAHETHI, UX BUAUMOE JBMKeHUe. CoaHeyHas
cucteMa. [lmanersl 3emuoi rpymmbl. [lnanersi-rurantel. Manbsie Tena CoOJIHEUHOW CHCTEMBI.
Comnnne, porocdepa u armochepa. ConHednast akTHBHOCTh. VMictounuk sneprun CoJiHIA U 3BE3]T.
3Be3[bl, MX OCHOBHbBIE XapaKTEPUCTHUKH: Macca, CBETUMOCTb, paJUyC, TeMIepaTrypa, HuX
B3aUMOCBSI3b. 3B€3/bl IVIABHOM IOCIEI0BAaTEIBHOCTH. 3aBUCUMOCTh 'Macca - CBETUMOCTB" s
3B€3]] TIJIaBHOM  TOCJIEeN0BaTeNbHOCTH. BHyTpenHee crpoeHue 3Be3n. CoBpeMEHHbIE
MIPE/ICTaBICHMS O MPOUCXOKACHUH U 3BoJrounK CoHIIA U 3B€3/1. DTarlbl )KU3HU 3B€3/1. MIIeuHbIi
[1ytb - Hama Nanaktuka. CnupanbHas CTpyKTypa ['anakThku, pacnpeienenue 38e3/], ra3a u Mbliu.
[lonoxenne u papwkenne ConHua B [amaktuke. Ilnockas u cdepuueckas MNOACUCTEMBI
lNamaktukn. Tunel ranaktuk. PagporanakTuku M kBa3apel. UepHbIE IbIPBI B SAPAX TANAKTHK.
Bcenennas. Pacmupenune Beenennoit. 3akon Xa60mna. Paz6eranue ramakruk. Teopust bonbmioro
B3pbIBa. Monenb «ropsiueit Beenennoii». Macmitabnast ctpyktypa Beenennoil. MeraranakTuka.
Hepemennsie mpo0OiieMbl aCTPOHOMUHT

JlabopaTopHble 3aHATUSA

JlabGopaTtopHnas pabota 8. HabmtoneHust HEBOOPY>KEHHBIM TJ1a30M C HCTIOJIb30BaHHUEM
KOMIIBIOTEPHBIX MTPHUIIOKEHUN IS ONIPECTICHHS MTOJIOKEHHS HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3auss CeBEPHOTO MOJTyIIapHs U SIPKHUE 3BE3.IbI

OKO03
OKO5
OKO07

CamocrosiTesqibHast padoTa

96

IIpome:kyTounasi arrectanus (1uddepeHupoBaHHbBII 3a4eT)

Bcero:

108
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3. YCJIOBUSIPEAJIM3ALIMUIIPOT PAMMbBIOBIIEOEPA30OBATEJIBLHOI
JUCHUILINHDBI

3.1 MarepuajabHoO-TeXHHYECKOE o0ecneyeHue

Peanmu3anmss mporpamMmbl  y4eOHOW  MUCHMIUIMHBI  TPOW3BOJUTCA C NPUMEHEHUEM
JUCTAHLIMOHHBIX TEXHOJOTMM M TpeOyeT Haluyus 3JIEKTPOHHOW 00pa30BaTeIbHON CpEabl;
y4eOHOTO KabuHeTa.

OGopynoBanue yueOHOro KaOnHeTa:

® KJIaCCHasl JI0CKa;

® [T0CaI0OYHBIE MECTA 10 KOJMYECTBY 00YJArONTUXCS;

¢ pabouee MeCTO MPEeTo1aBaTels;

¢ yueOHO-TIpaKTUYECKOEe 000pyA0BaHNE, HEOOXOAUMOE JJIsi TPOBEACHUS MPEAYCMOTPEHHBIX
porpaMMoi npaktudeckux 3aHsaTuil. B coorserctBue ¢ m.4.4 ®I'OC CIIO ponyckaercs 3ameHa
000pyI0BaHUs €TO BUPTYaIbHBIMHU aHATIOTAMH.

Texnnyeckue cpeacTBa 00y4eHuUs :

® KOMITBIOTEPHI C BBIXOJIOM B ceTh Internet;

e cailr «JIuuHas cTyaus» ¢ BO3MOXKHOCTBIO pabOThl C 3JIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcom;

® 3JEeKTPOHHbIE OUOIMOTEUHBIE PECYPCHI.

Y4eOHO-MeTOAMYECKOE 00ecnieyeHue TUCIMIIINHBI:

* METOJIMYECKUE YKA3aHUs 110 OPraHU3alMy IPaKTUYECKUX 3aHITHH;

* METOJIMYECKUE YKA3aHUs 110 CAMOCTOSITENIbHON padoTe.

IIporpammMHoOe o0ecnieyeHue:

[Iporpammuoe obecnedyeHue, SBISIONIEECS YacTblO0 3JIEKTPOHHON HMH(OPMAIMOHHO-
o0Opa3oBaTesIbHON Cpeibl M Oasupyroleecs Ha TEICKOMMYHUKAIIMOHHBIX TEXHOJIOTUSX:

- KOMIIBIOTEpHBIE 00Y4YaroLIe IPOrpaMMBbl;

- TPEHUHIOBbIE U TECTUPYIOLINE IPOrPaMMBbl;

- UHTEJJIEKTYyaJIbHble POOOTU3MPOBAHHBIE CUCTEMBI OLIEHKH KaueCTBa BBIIIOJHEHHBIX padoT;

- CIIpaBOYHO-TIpaBoBas cucreMa «KoHCyabTaHT IuItocy, «I'apanTy;

- aniekTpoHHO-O0ubMoTeunas cucrema (ObC) DbC «IPR SMARTY http://iprbookshop.ru/;

- Iporpamma ympasieHusi oOpazoBaTenbHbIM mnpoueccoM B DHMOC (MupopmarronHas
texHousorus. [Iporpamma ynpasienust oopazoBarenbHbIM nporeccom. KOMBAT).

3.2. HUndopmaunoHHoeodecnedeHneo0yueHuUs!

OCHOBHBICHCTOYHHNKH:

1. Mskumes [.4., byxoBues b.b., Corckuii H.-H. ®uszuka 10 knacc. / moa penaxiueit
ITapdentreBoii H.A. - AkumonepHoe o6miectBo «M3narensctBo [IpocBemienne

2. Msxkumes I'.JI., byxoBue b.b., Yapyrun B.M. ®usuka 11 knacc. / moa pemakuuei
[TapdenTreBoii H.A. - AkumonepHoe o6miectBo «M3narenscto IIpocBenienne»

IlepeyenbUHTEPHET-pPECYPCOB:

1. KM-mkona. — Pexxum goctyma: http://www.km-school.ru;

2.  Orkpweitas  ¢usmka. —  Pexmm  gocryma:  http://www.physics.ru/courses/
op25part2/design/index.htm;

3. Inardpopma AKmnacc — Pexxum nocryna: http://www.yaklass.ru ;
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4. bubnunoreka SMEKTPOHHBIX 00Pa30BATENBHBIX PECYPCOB

http://Mouypoku.pd;

5. ®dwusuka.ru. —Pexxum nocryna: http://www.fizika.ru ;
6.  ®UIIN (BIIP 11 knacc) — Pexxum pocryma: http://www.fipi.ru ;
7. DnektpoHHbI yueOHHK — Pexxum mpoctyna: http://www.physbook.ru.

— Pexum gocrymna:

8.  CnpaBouHo-mipaBoBast cucteMa «KOHCYIBTaHT TUTIOC)

9.  DnekTpoHHO-OHOIMOTEUHAS cucTeMa (BBC) 9BbC «IPR SMART»
http://iprbookshop.ru/.

4. KOHTPOJIb n OLEHKA PE3YJIbTATOB OCBOEHUA

OBIIEOBPA3OBATEJIBLHON JUCITATLIAHBI

KoHTpoJbnoneHkapacKkpbIBalOTCAIEPE3yCBOCHHBIC3HAHUSH

PHOOPETEHHBIEOOYUaIOIIUMUCIYMEHHU S, HallpaBIeHHbIeHahOpMUPOBAHNEOOTUXUTTPOPeccroHal

I)HBIXKOMHCTCHIII/Iﬁ.KOMHGTGHHI/II/II[OJ'DKHI)I6BITB COOTHCCCHBICIIPCAMETHBIMUPE3YyJIbTaTaMU.

Koan HauMeHoBaHue Paznen/Tema TUNOUEHOYHBIX
¢dopmMupyeMbIXKOMIIETEH Ui MeponpUATHIA

OKO1.Bos16upaTtscnioco0bl pernieHusszaiad Pazpenl.Temseil.1.,1.2, 1.3
pohecCUOHATBHOUIEATETLHOCTH Paznen2.Temsr 2.1.,2.2.,
MIPUMEHUTEITLHOKPA3TUIHBIM KOHTEKCTaM 2.3.

Pazpgen3. Temri3.1.,3.2.,3.3

., 3.4.,3.5.

Paznend. Temni4.1.,4.2.

PazgenS5.Temsr 5.1.,5.2.,

5.3. LlITynupoBanue

Paznen6.Temn16.1.,6.2.

Paznen 7. Temsr 7.1, 7.2 [TectupoBanue
OK 02. Mcnosib30BaThbCOBPEMEHHBIE Pazpgenl.Temnil.1.,1.2, 1.3
CpEACTBANONCKA, AaHATTM3aUMHTEPIIPETALUN Pazpgen2.Temnr 2.1.,2.2., |BeImojHeHHE
nHpopManuu HUHPOPMAITMOHHBIE 2.3. MPaKTUYECKUX
TEXHOJOTUUIUIS BBIIIOJIHEHUS Pazgen3.Temn13.1.,3.2.,3.33ananui

SaﬂaquO(beCCHOHaHBHOﬁ JACATCIIBHOCTH

3.4.,3.5.

Pazgend. Temri4.1.,4.2.
PazgenS.Temnr 5.1.,5.2.,
5.3.

KonTposbHas paborta

BrinoaHeHue 3aqanuii
Ha

Paznen 6. Temnl mud hepeHInPOBaHHO
6.1., 6.2. M 3aueTe

Paznen 7. Tembl

7.1,7.2

OK 03. [TnanupoBath UpeaaIn30BbIBaTh
COOCTBEHHOETIPO(hEeCCHOHAIBHOE
WINYHOCTHOE

Pazgenl.Temnrl.1.,1.2, 1.3
Pazngen2.Tembl
2.1.,2.2.,2.3.

pa3BUTHE,IPEATPUHUMATEIBCKYIOIEATENBHOC Paznen3.Temni3.1.,3.2.,3.3
Th BIPO(ECcCHOHANBHOM chepe,ucronbp30BaTh Y
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3HaHUS MO(UHAHCOBOU TPAMOTHOCTH
BPAa3JIMYHBIX’)KU3HEHHBIX
CUTYaLMSIX

3.4.,3.5.
Pazgen 7. Temnr 7.1, 7.2

OK 04. D} dexTrnBHOB3aUMOICHCTBOBATH U
paboTaThB KOJUICKTUBE U KOMAH/]IE

Pazgenl.Temnrl.1.,1.2, 1.3
Pazngen2.Temnr 2.1.,2.2.,
2.3.
Pazngen3.Temn13.1.,3.2.,3.3

3.4.,3.5.

Pazngend. Temri4.1.,4.2.
PazngenS.Temsr 5.1.,5.2.,
5.3.
Paznen6.Temni6.1.,6.2.
Pazgen 7. Temnr 7.1, 7.2

OK 05. OcymiecTBisATh YCTHYIO HITUCBMEHHYIO
KOMMYHHUKAIIMIOHA TOCYJIapCTBEHHOM
si3pikePoccniickoit denepannu CyyeToM
0COOEHHOCTENCOLNaTbHOTOUKYIIBTYPHOTO
KOHTEKCTa

Pazgenl.Temnrl.1.,1.2, 1.3
Pazgen2.Temsr 2.1.,2.2.,
2.3.
Pazgen3.Temr13.1.,3.2.,3.3

3.4.,3.5.

Paznend. Temni4.1.,4.2.
PazgenS5.Temsr 5.1.,5.2.,
5.3.
Paznen6.Temn16.1.,6.2.
Pazgen 7. Temnr 7.1, 7.2

OK 07. ConeiicTBOBaTbCOXPAHEHUIO
OKPYXKaIoIeHCpe/Ibl,
pecypcocOepeKeHUIO, TPUMEHSATh 3HAHHS
00M3MEHEHUH KIIMMATa, IPUHIIAITHI
OepeKITMBOTOIIPOU3BOICTBA,

3¢ (HEeKTUBHO1eHCTBOBATHBUPE3BBIYAMHBIX
CUTYaIUIX

Pazpgenl.Temnil.1.,1.2, 1.3
Pazpgen2. Temnr 2.1.,2.2.,
2.3.

Paznen3. Temri3.1.,3.2.,3.3

3.4.,3.5.

Pazgend. Temri4.1.,4.2.
Pazgen6.Temr16.1.,6.2.
Pazgen 7. Temnr 7.1, 7.2

IIK 1.2 ITpuMeHATh HOpMBI IIpaBa AJi PeLCHUs
3a1a4 B Ipo(eCCHOHANBHON AESTeIbHOCTH

Paznen2.Tema 2.3.
Pa3zngen3.Tema 3.3.
Paznend.Tema 4.3.
Pa3nmen5.Tema 5.3.
Paznen 7. Tema7.3
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